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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-7 CniocoGeH mpuMEHSTh COBPEMEHHBIC SKOJIOTHYHBIE ¥ 0€30MacHbIe METO/IbI

pPalMOHAIBHOTO UCTIOIB30BAHUS CHIPHEBBIX M YHEPIrETUUECKUX PECYPCOB B MAIIMHOCTPOCHUHU
NJI-1 Cnocoben BbIOMpATh U MPUMEHATH HarOoJiee SKOJIOTUYHbIE IPOMBIIIICHHbBIE
TEXHOJIOTHMHM U METOJIbl CHIJKEHUSI UX HETaTUBHOTO BO3/ICHCTBUS HA OKPYXKAIOIUIYIO CPEly

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

®dopma peanuzanuu: [IpoBepka kauecTBa 0hOPMIICHUS 3aTaHUS

1. I[TpoBepka pacuetHoro 3ananus | (PacuerHo-rpaduueckas padbora)
. [IpoBepka pacuerHoro 3aaanus 2 (PacueTHo-rpaduueckas pabora)
. [IpoBepka pacuetHoro 3ananus 3 (PacuerHo-Tpaduueckas padbora)
. [IpoBepka pacuerHoro 3aganus 4 (Pacuetno-rpaduueckas pabora)
. [IpoBepka pacuetHoro 3ananus 5 (PacuerHo-Tpaduueckas padbora)
. [IpoBepka pacuerHoro 3aganus 6 (PacueTHo-rpaduueckas pabora)
. [IpoBepka pacuerHoro 3ananus 7 (PacuerHo-rpaduueckas padbora)
. [IpoBepka pacuerHoro 3aaanus 8 (PacuetHo-rpaduueckas padora)
. [IpoBepka pacueTHoro 3ananus 9 (PacuerHo-rpaduueckas padbora)

O 03O L B Wi

BPC aucuunjavHbl

6 cemecTp

Beca KOHTpOIBHBIX MeponpusTHii, %o

Hanekc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-

Pazgen nucHuIuIMHbBL KM: 2 3 4 5 6 7 8 9

[EEN

Cpok KM: 4 6 8 9 10 | 11 12 13 14

DneMeHTBI TEOPUH 00padOTKU
METAJUIOB JIaBJICHUEM.

3HadyeHue 00paboTKU METaIoB
nasienneMm (OMJI) B pa3Butuun
ASHEPrOMAIIMHOCTPOCHUS. 3a1auu + +
OM/I B yCl10BUSIX pBIHOYHOMN
HKOHOMUKH.

Paznuynble ciocoObl 00pa3oBaHus
(bopMBI Tea U X CBA3b C

+ + + +
U3MECHEHHEM MAacCChl B IPOIIECCe
dbopMooOpazoBaHws.
ITpoueccsr OM/] — TexHnYECKHE
cucrembl. Kimtaccudukarms 4 N

CTallMOHAPHBIX INPOUECCOB 110
IIPU3HAKaM 3aTpaT SHCPIrun Ha




dbopmoobpazoBaHue.

3aKOH MOCTOSIHCTBA MacChl U
YCIIOBUS TIOCTOSTHCTBA 00bEeMa MIPH
IJIACTUYECKON ehopManuu.
Koadduumenrsr,
XapaKTEepU3YIOIINe U3MEHEHUS
pa3mepoB 1eOpMHPYEMOit
3aroTOBKH (BBICOTHI-TOJIIIMHBI,
IIUPUHBI U JJIUHBI). CMEIIECHHBIN
00beM, yIeIbHBIA CMEIEHHBII
00BeM, YAEIbHbIN CEKYHIHBIN
cMenIeHHbIN 00beM. CKOpOCTH
negopmanuu u 1eOpMHUPOBAHUSI.

Buner nedopmanuu B 3aBUCUMOCTH
OT TeMreparypsl. BiousHue
TEPMOMEXAHUYECKUX YCIOBHUI Ha
IJIACTUYHOCTD U COIIPOTUBIICHUE
nedopmarnuii. TemneparypHbie
yCIIoBUsT (POPMOU3MEHEHHUSI.
DeHOMEHOJIOTHYECKas TEOpUs
nedopmupyeMoctu 6e3
paspyuienus. BHeninee Tpenue npu
OM/I. BnusiHue BHEIIHEro TPEHUSI
U GOpMBI HHCTPYMEHTA Ha
nokasaresu npouecca. [Ipupona n
BU/JIbl IOHWKEHHOM IJIaCTUYHOCTH
Y IIyTH OCYILECTBIICHUS
negopMaluu MaTepUaoB C
MMOHWKEHHOM TJIaCTUYHOCTHIO.
CoBMecCTHOE BIUSHUE PA3INYHBIX
BHJIOB ITOHW>KEHHOW IIJIACTUYHOCTH.
BnusHue cpeiHero HanpsKeHus.

CuitoBoe B3aNMOCHCTBHE
pabovero UHCTpYMEHTA U
nehopMupyeMoro Tena.
Hanpspxenno-nedhopMupoBaHHOE
COCTOSIHHE. Y CIIOBHE
IJIACTUYHOCTH U €T0 aHaJIu3.

TexHomorust 1 000pyI0BaHNE
paznnuHbIX npoueccos OM/I.

TexHonorust u 060pyaOBaHKE
paznuuHbIX mporeccoB OM/I.
[Tpokatka meramnoB. Ouar
nedhopmaluy 1 ero napameTpebl.
VYcnosus 3axBaTa u
YCTaHOBUBIIIETOCS MPOIIECcca.
JlaBiieHue MeTalia Ha BaJKu,
KpYTALIUI MOMEHT U paboTa
npokatku. [IpogonpHas,
MOTIepEYHAs ¥ BUHTOBAS IMPOKATKA.

[TpokaTHbIe TPO(UIN U COPTAMEHT
npokara. [lonarus o kambpoBke u




npodurposke BaakoB. OCHOBHOE
000pyIoBaHNE IPOKATHBIX I[EXOB.
OO0111e TEXHOJOTHYECKUE CXEMBI
IIpou3BOACTBA. MeTonuka pacuera
pexurMa 00XKaTus MpH MPOKaTKe B
IPOKATHBIX IeXax.

[Tpou3BOACTBO ropsYeKaTaHbIX
JIMCTOB: yJaJeHNe OKAJINHBI;
(bopmupoBaHUE 3a1aHHOM
HIMPHUHBI; pacTpeie]IeHue 00KaTH
1o kietsiM. OcoOeHHOCTH
HOJTYYCHHS XOJIOTHOKATAHbIX
JIUCTOB.

IIpousBoacTBO
ropstuesiehOpMUPOBAHHBIX TPYO:
MOJTYYECHHE TIOJIOW TUJIb3BI,
(dbopMupOBaHUE TOIIIMHBI CTEHKH U
JaMeTpa.

[TIponsBoacTBO
X0JI0,THOIe(DOPMHUPOBAHHBIX TPYO
JUTSL SHEPrOMAIIMHOTPOCHHUS.
Bouiouenue u npeccoBanue:
XapaKTepUCTHKA MPOIIECCOB U
COPTaMEHT U3/CIINii; OCHOBHOE
000pyI0BaHNE U TEXHOJIOTUYECKUE
onepauuu. [lomyuenue TpyO c
MCIOJIb30BaHUEM BOJIOUEHHUSI.

CBo0Oo1HAst KOBKA: OCHOBHOE
000pyI0BaHNE; UCXOTHBIC
MaTepuaibl, MPUMEHSEMBbIi
WHCTPYMEHT; IIOCTPOCHUE
TEXHOJIOTHYECKOT0 MpoIiecca.

IIpoekTpoBaHuE TOKOBOK:
HPUITYCKU U JIOITYCKH; Macca U
pa3Mepbl HCXOAHBIX 3aTrOTOBOK;
KOJINYECTBO MPOMEKYTOUHBIX
MOJIOTPEBOB U TpeOyemast
MOITHOCTbh 000pPY/IOBAHHUSI.

JlucroBas mTamMrnoBKa: OCHOBHbBIE
orepanuu 1 000py10BaHuUE;
IOCTPOCHHUE TEXHOJIOTHUECKOTO
npoiiecca.

IIpoekTupoBaHuE MTAMIIOBOK:
pacyer NPUITYCKOB U JOIIYCKOB;
OIIpeCIIEHUE Pa3MEPOB INIOCKOU
3aroTOBKH M BBIOOp 000PYAOBaHUS
JUISL €€ TOJTyYEHUSI.

Crenuaneanie Buasl OMJI.
Packatka koner, rubka Tpyo,
nosyuyeHue ONMeTaTnIeCKuX
W3JICUN, BaIBIIOBKA.

H3roToBieHne OTACILHLIX BUIOB
3aroTOBOK W M3JEITHUH I




MAaIInHOCTPOCHUS.

HcxonHble 3aroToBKH U opma
usnenui. PexxuMel Harpesa
KPYIHBIX CIUTKOB. [lyTn
UHTEHCU(HUKAIIMN HarpeBa
KPYIHBIX CIMTKOB, YMEHbILICHHUE
yrapa ¥ CHWKEHHUS CKOPOCTH
OXJIaXAeHUS 1e(POPMUPYEMBIX
3ar0TOBOK.

[Toyuenne obevaek A1t KOPITyCOB
PEaKTOPOB M MAapOT€HEPATOPOB.
[IpoexkTupoBaHue MOKOBKU H
pacyeT MPUITYCKOB U JIOITYCKOB.
OmnpeneneHne Maccsl 1 pa3MepoB
MCXOJIHBIX CITUTKOB. Pacuer
KOJIMYECTBA MPOMEKYTOYHBIX
MOJIOTPEBOB U TpeOyeMoii
MOIIIHOCTH 000pYyIOBaHHS.
Oco0eHHOCTH U3rOTOBJICHUS
o0eyaek naTpyOKOBOM 30HBI.

W3roToBieHne AHUII U KPBIIIEK.
[Tomyuenue KpynmHorabapuTHBIX
3arOTOBOK JJIsl U3TOTOBJICHUS
[EIbHOIITAMIIOBAHHBIX JHUII.
[IpoexTupoBaHus TAMIIOBOK U
pacueT MPUIYCKOB U JJOITYCKOB.
Onpenenenue pasMepoB IIOCKOH
3ar0TOBKH U BEIOOP 000PYIOBaHUS
JU1s ee monyueHusi. Pacuet macchel n
pa3MepoB UCXOJIHOM 3arOTOBKHU.
Oco0eHHOCTH U3TOTOBJIECHUS
MMOKOBOK THIIAa BAJIOB U AUCKOB
Typoun ADC. TpyOuatsie
3arOTOBKH U U3/ENIUS U3 HUX.
[Tonydenune uznenuii 11 akTUBHOMN
30HBI PEAKTOPA.

[Tyt coBepIIEHCTBOBAHMS
CYLIECTBYIOIINX TEXHOJIOTUN U
000pyTI0BaHUS

[Tpumenenne OBM u
UGPOBU3AIMH IS ONITUMH3ALMN
TEXHOJIOTUHM U SKOHOMUHU MeTalljia.
Hcnonp30BaHuE NOJBIX,
YIJIUHEHHBIX, JIETIECTKOBBIX U
BBICOKOHYCHBIX YKOPOYEHHBIX
CJIUTKOB JJIsl U3TOTOBJICHUE
o0eyaex, THUII, BAJIOB U JHCKOB.
[ToBbIlIEHNE TEXHOIOTUYECKON
IJIACTUYHOCTH.

HoBele rugpaBinyeckue npeccsl u
IIPOKATHBIE CTAHBI IS II0y4YEHUs
KpPYNMHOTabapUTHBIX 3arOTOBOK.




CoBeTckue, poCCUHCKUE U
3apyOexHbIe N300pETCHHUS IS
MOBBIIICHHS 3P HEKTHBHOCTH
TEXHOJIOTUYECKUX MPOIECCOB
OM/I.

TexHHKa 0€30IACHOCTH M OXpaHa
Tpy/a B IPOKATHBIX U
KY3HEYHOITPECCOBBIX I[€XaX:
CHIDKEHHE YPOBHS IITyMa;

+ + +
0COOEHHOCTH
BBICOKOTEMIIEPATYPHOMI
TCXHOJIOTHUH, TpaHCHOPTHBIC nu
MOHTa)KHBIC OTICpPAIUH.
Bec KM: 10 10 20 20 20




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
KOMIIETEHIHH pe3yabTaThl  OOydeHHs 10
JUCIUILINHE

OIIK-7 N-1lonk-7 CriocobeH | 3HATH: ITpoBepka pacuerHoro 3ananus 1 (PacuerHo-rpaduueckas padbora)
BbIOMpaTh W NIPUMEHATH | (PU3NUECKHE MPOLIECCHI, IIpoBepka pacuetHoro 3ananus 2 (Pacuerno-rpaduueckas pabora)
Hauboee 9KOJIOTMYHBIE | POTEKAIOIIHE B [IpoBepka pacuetrnoro 3ananus 3 (PacuerHo-Tpaduueckas padbora)
MIPOMBIIIJICHHbBIE KOHCTPYKLIMOHHBIX IIpoBepka pacuetHoro 3ananus 4 (Pacuerno-rpaduueckas pabora)
TEXHOJIOTUM W METOJbI | Marepuaiax npu pasnuuneix | [IpoBepka pacuernoro 3amanus 5 (Pacuetno-rpadudeckas pabora)

CHW)XEHUS KX HETaTUBHOIO
BO31€HUCTBUA Ha
OKPYKaIOILYIO Cpeny

BH1ax 00pabOTKH.
OCHOBHBIE METO/1bI
00pabOTKH METaNIOB
JIaBJICHUEM, IIPUMEHSIEMbIE
TIPH TOJTYYEeHUU
MIPOU3BOJICTBEHHOTO
000pyIOBaHUsI.

OCHOBHBIE pacueThl JIsl
BBIOOpA ONTHMAIIBHBIX
PEXHUMOB.

I'OCT u TV, npumensemsie
IIPU U3TOTOBJIEHUU
KOHCTPYKLUHU U JeTaJIeH
MAIIIFH B
SHEPrOMAIINHOCTPOEHUHU.
TEXHOJIOTHIO U3TOTOBJICHUS
Pa3TUYHBIX BUIOB
KOHCTPYKIUW U Y3JIOB.
YMers:

o0ecneunBaTh

[IpoBepka pacuerHoro 3amanus 6 (PacueTHo-rpaduueckas padora)
ITpoBepka pacuerHoro 3ananus 7 (PacuerHo-rpaduueckas padbora)
IIpoBepka pacuerHoro 3amanus 8 (PacueTHo-rpaduueckas padora)
ITpoBepka pacuerHoro 3ananus 9 (PacuerHo-rpaduueckas padbora)




TEXHOJIOTUYHOCTh U3JIETUN U
MIPOLIECCOB UX
W3TOTOBJICHHUS,
KOHTPOJIUPOBATh
colOutoieHne
TEXHOJOTUYECKON
JTUCITUTUIAHBI IPU
W3TOTOBJICHUE U3/ETHI.
BbIOMpATh OCHOBHBIE U
BCIIOMOTaTeNbHbIE
MaTepHaJIbl U CIIOCOOBI
pean3ai OCHOBHBIX
TEXHOJIOTHYECKHUX
MIPOLIECCOB U MIPUMEHSITh
MIPOTPECCUBHBIE METOIbI
JKCILTyaTaluu
TEXHOJIOTHYECKOTO
00opyoBaHus IPH
HM3TOTOBJICHUH U3ACIINH
MaIlIMHOCTPOEHHUS.
MIPUMEHATh CTaH/IaPTHBIC
METO/bI pacyera npu
MPOEKTUPOBAHUH JIETAIICH U
y3JI0B U3JETUN
MaITUHOCTPOCHUS.
OCYULIECTBIISATH MTOUCK U
aHAJM3UPOBATH HAYYHO-
TEXHUUYECKYIO MHHOPMAITHIO.
1eJIeHANTPaBICHHO
MPUMEHSITh 0a30BbIC 3HAHUS
B 00J1aCTH MaTEMaTHYECKHUX,
€CTECTBEHHBIX,
I'YMaHUTapHBIX U




9KOHOMHYECKUX HAYK B
npodecCuoHaIbHON
JeSITEITbHOCTH.
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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: 5

IIpouenypa mnpoBegeHMsT KOHTPOJBLHOr0 MepPONPUATHA: B  COOTBETCTBMM C IUIAHOM
KOHTPOJbHBIX Meponpusituii B BAPC, Ha KOHTPOJIbHBIX HEEIAX MPOBOJUTCS TEKYIIUA KOHTPOJIb U
BBICTABJISIETCA OIICHKA.

Kparkoe conepxanue 3a1aHus:
B cootBercTBHY € TIIaHOM KOHTPOJBHBIX Meponpuatuii B BAPC, Ha KOHTPOIbHBIX HEAEISIX

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 00pabOTKH. 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 xapakmepucmuku vinonnenus snanus: CTyIHT M0Ka3aj MOJHOe 3HAaHUE MaTepuaa
OIHMCAaHHOTO B BOIIPOCE.

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

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

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus snanus: CTyIeHT He TOHUMAET CMBICI BOMIPOca, TU00
MBITACTCS OOBSCHUTH COBEPIIICHHO JIPYTOW pa3zell MPaKTHUECKOTO MaTepHaia.

KM-2. [IpoBepka pac4eTHOro 3agaHus 2

®opmbl peanusanun: [IpoBepka kadecTBa opopMIICHUS 3aaHUS
Tun KoHTPOILHOTO MeponpusiTusi: PacuetHo-rpaduueckas padbora
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Bec konTposbHOro meponpusitusi B BPC: 5

IIpouenypa mnpoBegeHHsi KOHTPOJbLHOIO MepPONPHATHSA: B COOTBETCTBMM C IIJIAaHOM
KOHTpOJIbHBIX MeponpusaTiuii B BAPC, Ha KOHTpOIBHBIX HENENSIX IPOBOJUTCS TEKYIIMM KOHTPOJIb U
BBICTABJIICTCS OLICHKA.

Kpatkoe conep:xanue 3aganus:
B cooTBeTCTBHM C TIIIaHOM KOHTPOJBHBIX MeponpusitTuii B BAPC, Ha KOHTPOJIbHBIX HEACIISIX
MPOBOJIUTCS TEKYIIUH KOHTPOJIb U BBHICTABJISIETCS OIICHKA.

KoHTposibHbIe BONPOCHI/3aJaHUA:

3HaTh: TEXHOJOTUIO U3TOTOBJICHUS 1.3anumute popmyny st pacuéra KodphuueHTa
pa3IMyYHbIX BUAOB KOHCTPYKIMH U BBITSKKU TIpU 6€301IPaBOYHOM BOJIOUEHHUH TPYObI?
Y3JI0B.

YMerh: I[EJICHAIIPABICHHO 1.[laTh onpeneneHusi CMEIIEHHOTO U CEKYHTHOTO
IPUMCHATh 0a30Bble 3HAHHS B 00BbéMma?

obnactu MaTeMaTUYCCKHX,
€CTECTBEHHBIX, TYMaHUTAPHBIX U
YKOHOMHYECKHX HayK B
po(heCCHOHATILHOM JEATEIbHOCTH.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe sevinonnenus 3adanus 6 npoyenmax.: 80
Onucanue xapakxmepucmuxu evinoanenus sHanus: CTyIEHT ToKa3al MOJIHOe 3HaHHe MaTepHana
OTIFICAHHOTO B BOTIPOCE.

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

Oyenka: 3
Huorcnuii nopoe svinonnenus 3a0anus 6 npoyenmax. 60
Onucanue xapakxmepucmuxu evinoanenus sHanus: CTyIeHT MoKa3al yI0BIETBOPUTEIbHOE JIJIs
MTOHMMAaHUS TEMBI - 3HAHUE MaTepHalia OMMMCAHHOTO B BOIIPOCE.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoinenus snanus: CTyISHT He TTOHUMAET CMBICI BOIIPOca, TU00
MBITAETCSl OOBSCHUTH COBEPIICHHO IPYTOl pa3aes MpaKTHUEeCKOTo MaTepuania.

KM-3. IIpoBepka pacuyeTHOro 3aganus 3

®opmbl peanusanuu: [IpoBepka kauecTBa ohopMiIeHUs 3aaHUs

Tun koHTpoIbLHOTO MeponpusiTusi: PacuetHo-rpaduueckas padbora

Bec konTpoabHOro Meponpustusi B BPC: 5

IIpoueaypa mnpoBedeHUs] KOHTPOJBLHOI0 MepPONPUATUSA: B COOTBETCTBHMM C IUJIAHOM
KOHTPOJIbHBIX MeponpusaTiii B BAPC, Ha KOHTPOJIBbHBIX HEAESIX MPOBOJUTCS TEKYLIHH KOHTPOIb U
BBICTABJIACTCS OILICHKA.

Kparkoe conepxxanue 3agaHus:
B cooTBeTcTBHH € IIITaHOM KOHTPOJIBHBIX MeponpuaThii B BAPC, Ha KOHTPOIBHBIX HEAEISAX
IIPOBOJUTCA TEKYLIUN KOHTPOJIb U BBICTABIISECTCS OLIEHKA.

KoHTpoJibHbIe BONIpOChI/3aJaHUA:
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3HaTh: TEXHOJOTHIO U3TOTOBJICHUS 1.JlaTe onpeneneHus CKOpoCcTH aedopManuu u
Pa3IUYHBIX BUI0B KOHCTPYKLUHU H nepopMupoBaHus?

Y3JI0B.

YMeTs: LIeJICHAIIPaBJIEHHO 1.3aroToBka 10 KOBKM nMena BbicoTy 10Mm, rociie ocagku
NpUMEHATH 0a30BbIC 3HAHUA B - 8M, onepanus npousonnia 3a 10c. Paccunraiite
obnactu MaTEMaTHUYECKHUX, cKopocTH ieopMmary U 1eopMUPOBAHUSA?
€CTECTBEHHbIX, T'yMaHUTApHBIX U

HKOHOMUYECKUX HayK B

pohecCHOHALHOM e TEbHOCTH.

Onucanue MKAJbI OICHUBAHUSA:

Ouenxa: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 80
Onucanue xapaxmepucmuxu evinoanenusi snanus: CTyJIEHT ToKa3aJl IMOJIHOE 3HAaHKE MaTepHaia
OTIFICAHHOTO B BOTIPOCE.

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

Oyenka: 3
Huoicnuii nopoe sevinonnenus 3adanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinonnenus sHanus: CTyIeHT ToKa3al yA0BIECTBOPUTEIBHOE TS
MIOHMMAaHUS TEMBI - 3HAHUE MaTepHalia OMMMCAHHOTO B BOIIPOCE.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoinenus snanus: CTyICHT He TTOHUMAET CMBICI BOIIPOCa, TU00
IBITACTCS OOBSICHUTH COBEPILICHHO JPYTOH pa3jiell MPaKTHYeCKOTro MaTepuaia.

KM-4. IIpoBepka pac4eTHOro 3aganus 4

®opmbl peanusanuu: [Iposepka kauecTBa ohopMiIeHUs 3aaHUs

Tun koHTpoIbLHOTrO MeponpusiTus: PacuetHo-rpadpuueckas padbora

Bec konTpoabHOro Meponpustusi B BPC: 5

IIpoueaypa mnpoBeAeHMsT KOHTPOJBHOIO MEpPONPHUATHA: B COOTBETCTBMM C IUIAHOM
KOHTPOJIbHBIX MeponpusaThil B BAPC, Ha KOHTPOIBbHBIX HEENAX MPOBOIUTCS TEKYLIUI 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 pacyeTbl s 1.06bacHuTe OTIMUMS ycinoBus Meto10B Cen-Benana u
BbIOOPA ONTUMAJIBHBIX PEKUMOB. Museca, npu onpeeneHnu  YCI0BUS MIaCTUYHOCTH
MeTaia?
2.Yto takoe ko3¢ dunuent Jlome?
YMers: L[EJICHAIPABICHHO 1.3anumure “3HEpreTUUECKOE yCIOBUE™ IS
NPUMEHSTh 0a30Bble 3HAHUS B oTpesieNIeHUH Mepexojia MeTajia B ypyroe u
oOnactu MaTEMaTHYECKHUX, IJIACTUYECKOE COCTOSIHUE?
€CTECTBEHHbIX, T'YMaHUTApHbIX U
IKOHOMUYECKUX HayK B
pohecCHOHATLHON eI TEIbHOCTH.
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Onucanue MKAJbI OIICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 80
Onucanue xapaxmepucmuxu evinoanenus: snanus: CTyJIEHT ToKa3aJl IMOJIHOE 3HaHKE MaTepHaa
OTIFICAHHOTO B BOTIPOCE.

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evtnonnenuss 3uanus: CTyJEHT oKa3all JOCTaATOYHOE ISl TOHUMAaHUs
TEMBI - 3HAHUE MaTepHalia OMMMCAHHOTO B BOIIPOCE.

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapaxmepucmuxu evinoanenusi snanus: CTyJIEHT MoKa3aJl yIOBICTBOPUTEIILHOE JIIS
MOHMMAaHUS TEMBI - 3HAHUE MaTepHalia OMMMCAaHHOTO B BOIIPOCE.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoinenus snanus: CTyISHT HE TIOHUMAET CMBICI BOIIPOCa, TU00
IBITACTCS OOBSICHUTH COBEPILICHHO JPYTOH pa3jiell MPaKTUYeCKOTro MaTepuaia.

KM-5. [IpoBepka pac4yeTHOro 3agaHus S5

®opmbl peasu3anun: [IpoBepka kadecTBa 0OPMIICHUS 3aaHHS

Tun koHTpoABLHOr0 MeponpusiTusi: Pacuetno-rpaguueckas padora

Bec konTposbHoro meponpustusi B BPC: 10

IIpouenypa mnpoBegeHMsi KOHTPOJBLHOIO MepPONPHATHSA: B COOTBETCTBMM C IIJIAaHOM
KOHTpPOJIbHBIX MeponpusaTiuii B BAPC, Ha KOHTPOIBHBIX HEENSIX POBOJUTCS TEKYIIMM KOHTPOJIb U
BBICTABJIICTCS OLICHKA.

KpaTlcoe CoA€cpiKaHuE 3alaHUA:
B cooTBeTcTBUM ¢ MIaHOM KOHTPOJIBHBIX MepOHpI/IHTI/II\/’I B EAPC, Ha KOHTPOJIBHBIX HCACIIAX

MMPOBOAUTCHA TGKYHII/II\/’I KOHTPOJIb U BBICTABJIAACTCA OLICHKA.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: OCHOBHBIE pacyeTbl s 1.Ilepeuncante ocHOBHbBIE BUABI TpeHus npu OM/1?
BbIOOpa ONTUMAIbHBIX PEKUMOB. 2.B kakux cnoco6ax OM/] - Tpenue siBnsiercs
MOJIE3HBIM?

3.0numuTe OCHOBHBIE MPOLIECCHI KOTOPbIE TPOUCXOAT
IIpY HarpeBe U AegopMaliuu ropsyero meramuia?

YMeTh: OCYIIECTBIATH IOUCK U 1.00BscHUTE 3aBUCUMOCTb YIJjla 3axXBaTa MPU MIPOKaTKe
aQHaJIM3UPOBAThH Hay4HO- oT K03 uLmeHTa TpeHus?
TEXHUYECKYI0 HH(POPMALHUIO. 2.JlaiiTe onpeneneHye HakJena U peKpUCTAIN3alNH, IIPU

KaKuX yCJIOBHUAX IMMPOHUCXOJAT 3THU IMPOUECCHI U KaK
BJIMAIOT HA IPOYHOCTD MeTana’?

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu evinoinenus sHanus: CTyIEHT ToKa3al MOJIHOe 3HaHHe MaTepHana
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 evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuku epinonnenus 3uanusa: CTYACHT TOKa3all YA0BIETBOPUTEILHOE IS
MIOHUMAaHHMS TEMbI - 3HAHUE MaTepualia OIMCAHHOTO B BOIIPOCE.

Oyenka: 2
Onucanue xapakmepucmuku goinonnenus 3uanus: CTyJeHT He TIOHUMaeT CMBICI BOIIpoca, JI00
IBITaeTCs OOBSCHUTH COBEPILIEHHO IPYrol pa3ziell IPaKTUUECKOro MaTepuania.

KM-6. IIpoBepka pacuyeTHOro 3aganus 6

®opmbl peanuzanuu: [IpoBepka kayectBa 0ohopMIICHHUS 3aTaHUS

Tun KOHTPOILHOTO MeponpusiTusi: PacuetHo-rpaduueckas pabora

Bec koutposabHoro meponpusitusi B BPC: 10

IIpouenypa mnpoBedeHHs KOHTPOJLHOI0 MePONPUATHS: B COOTBETCTBMH C IJIAaHOM
KOHTPOJIbHBIX Mepornpusitiii B BAPC, Ha KOHTPOIBHBIX HEENSIX MPOBOJUTCS TEKYIIHI KOHTPOIb U
BBICTABJISICTCA OLICHKA.

Kpatkoe conepxanue 3agaHus:
B cootBercTBHY € TIIaHOM KOHTPOJBHBIX Meponpusituil B BAPC, Ha KOHTPOJIbHBIX HEAENIAX

IMpOBOAUTCA TCKYII_[Hﬁ KOHTPOJIb U BBICTABJIACTCA OLICHKA.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHbIE METO/1bI 1. Kak paccuuThIBaeTCs MI€40 YCUIIUS U KPYTAIIUN
00paboTKH METaJUIOB JaBIICHUEM, MOMEHT IIPH MPOKATKe?

OpUMEHSIeMble TpU  MOJy4YeHUHU 2.B yem 0coO6eHHOCTH CBOOOTHON OCAAKH ITPH KOBKE?
IIPOU3BOJICTBEHHOIO 3.Kax M0HO MOBbICUTH KO3 (ULIUEHT TPEHUS NpU
000pyioBaHUsl. ropsiueil mpokarke?

YMeTs: o0OecnieunBaTh 1.Kakyto niauHy 3aroToBKH OepyT JUIsl ONIpeieIeHHs
TE€XHOJIOTUYHOCTh ~ W3JENUH U paloThI MPOKaTKU?

IOPOLECCOB  MX  W3TOTOBIICHMS, 2.ITokakxuTe OCHOBHBIE CXEMBI ITPOIIUBKH KPYITHON
KOHTPOJIMPOBATh co0uroIeHHe 3arOTOBKH C UCIOJIb30BaHUEM ropsiueil KOBKH?
TEXHOJIOTUYECKOH  JIMCUIUTUIAHBI

IPU U3TOTOBJICHUE U3JIETH.

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu evinoanenus sHanus: CTyIeHT ToKa3al MOJIHOe 3HaHUe MaTepHana
OTIMCAHHOTO B BOTIPOCE.

Ouyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoineHus snanus: CTyIeHT OKa3aj T0CTaTOYHOE /7Sl TOHUMaHUs
TEMBI - 3HAHUE MaTepHalia OMMMCAHHOTO B BOIIPOCE.

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoineHus sHanus: CTyIeHT TIoKa3al yAOBIECTBOPUTEIBHOE TS
MTOHMMAaHUS TEMBI - 3HAHUE MaTepHalia OIMMMCAaHHOTO B BOIIPOCE.

Oyenka: 2
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Onucanue xapakmepucmuxu evinoanenus 3uanus: CTyJIeHT He TOHUMaET CMBICI BOIIpOca, JIN00
MBITaeTCsl OOBSCHUTH COBEPIICHHO IPYrod pa3zes IpaKTHUYEeCKOro MaTepuania.

KM-7. IIpoBepka pacueTHOro 3aganus 7

®opmbl peanusanuu: [IpoBepka kauecTBa ohopMIICHUS 3aTaHUS

Tun koHTpOABLHOr0 Meponpusitusi: Pacuerno-rpaguueckas padora

Bec koHTpOobHOr0 Meponpustusi B BPC: 20

IIpouenypa mnpoBegeHMs KOHTPOJBLHOIO MeEpPONPHATHA: B COOTBETCTBMM C IIIAaHOM
KOHTpOJIbHBIX MepornpusaTiii B BAPC, Ha KOHTPOIBHBIX HEENSIX IPOBOJUTCS TEKYIIMM KOHTPOJIb U
BBICTABJIICTCS OLICHKA.

Kpatkoe cogep:xanue 3aganus:
B cooTBeTCTBHM C TIIIaHOM KOHTPOJIBHBIX MeponpusaiTuii B BAPC, Ha KOHTPOJIbHBIX HEAEIISIX
MPOBOJIUTCS TEKYIIUN KOHTPOJIb U BHICTABIISIETCS OIICHKA.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: OCHOBHBIE METO/IbI 1.[JaiiTe onpenenenye NpuILycKa 1 1omycka?
00paboOTKH METaJIOB JaBJICHUEM, 2.ITokaxkuTe METO ONpeeeHUs IPUITYCKa U AO0IycKa U
MpUMEHSEMbIE TPU  TOJTYYCHUU BBIOOpA MAcChl 3arOTOBKH, HA TIPEIJIOKEHHON JETaIN
IIPOU3BOACTBEHHOI'O cormacao 'OCT-7062? (Llunuuap ¢ oTBEpCTHEM,
000pyIOBaHUS. pacKaTaHHOE KOJIbIIO, CTYIIEHYAThIN BaJl)

YMeTh: BbIOMpaTh OCHOBHBIE U 1.C xakoii Lempto MpU KOBKE 3ar0TOBOK C OTBEPCTUEM,
BCIIOMOTATEJIbHBIE MaTepHallbl U JIEAl0T BHYTPEHHEE OTBEPCTHUE KOHYCOBUIHBIM?
CIocoObl peanu3ali  OCHOBHBIX 2.B ueM oTnu4Me MpH ONpPEIeICHUN TPEBBIIICHUS
TEXHOJIOTHYECKUX TPOIECCOB U pa3MepoB, 10 BHYTPEHHUM M BHEITHUM MOBEPXHOCTSIM
MPUMEHSITh MIPOTPECCUBHBIC 3aroToBKH?

METO/IbI JKCIUTyaTalluu

TEXHOJIOTHYECKOT0 000pyn0BaHuUs

NpU  W3TOTOBJICHUU  HW3JEIUN

MalTUHOCTPOEHUSI.

Onucanue MKaJbI OlleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe svinonnenus 3adanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu evinonnenus sHanus: CTyIEHT ToKa3al MOJHOe 3HaHHe MaTepHana
OTIFICAHHOTO B BOTIPOCE.

Oyenka: 4
Huorcnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoineHus snanus: CTyIeHT oKa3aj I0CTaTOYHOE /71l TOHUMaHUs
TEMBI - 3HAHUE MaTepHalia OIIMCAHHOTO B BOIPOCE.

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoineHus shanus: CTyIeHT TIoKa3al yAOBIECTBOPUTEIBHOE TS
MTOHMMAaHUS TEMBI - 3HAaHUE MaTepHalia OMMMCAaHHOTO B BOIIPOCE.

Oyenka: 2
Onucanue xapaxmepucmuxu evinonenus snanus: CTyICHT He TTIOHUMaET CMBICI BOIIpOca, JIU00
MBITAETCSl OOBSCHUTH COBEPIICHHO IPYTol pa3aels MPaKTHUEeCKOTO MaTepuania.
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KM-8. IIpoBepka pacueTHOro 3aganus 8

®opmbl peanusanuu: [IpoBepka kauecTBa ohopMIICHUS 3aTaHUS

Tun koHTpOABLHOrO0 Meponpusitusi: Pacuerno-rpaguueckas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 20

IIpouenypa mnpoBegeHHsi KOHTPOJBLHOIO MepPONPHATHA: B COOTBETCTBUM C IIJIAaHOM
KOHTpOJIbHBIX MeponpusaTiii B BAPC, Ha KOHTpOIBHBIX HEENSIX IPOBOJUTCS TEKYIIMM KOHTPOJIb U
BBICTABJIICTCS OLICHKA.

Kpartkoe conep:xanue 3aganus:
B cooTBeTCcTBHM C TIIIaHOM KOHTPOJIbHBIX MeponpusiTuii B BAPC, Ha KOHTPOJIbHBIX HEAEIISIX
MPOBOJIUTCS TEKYIIUH KOHTPOJIb U BBHICTABJISIETCS OIICHKA.

KoHTposbHbIe BONPOCHI/3a1aHUA:

3uare: 'OCT u TV, npumensiemble 1.00bscHUTE OCHOBHBIE THUITBI CTIOIb3yEMBIX B
IPY U3TOTOBJIIEHUU KOHCTPYKLUH U MIPOMBIIIIEHHOCTH KPBILIEK pe3epBYyapOB U JJOHHBIX
JIeTrajie MaIlnH B qacTen?

SHEProMaIluHOCTPOCHHH. 2.Kakumu MeTogaMu MOXHO U3rOTOBUTh KPYIIHbIE

KPBIIIKY JUTIsI IPOMBIIIIEHHBIX Pe3€pBYyapoB?
3.Ilepeuncnute OCHOBHBIE CIIOCOOBI MOTYYECHUS
KPYITHBIX 00€4YaeK /Il U3TOTOBIICHUSI KOPITYCOB
TEIJIOBOTO 000pYI0OBaHUS?

YMeTh: BbIOMpaTh OCHOBHBIE U 1.Kakue unTepBaisl TeMIepaTyp UCIOIb3YIOTCS IpU
BCIIOMOTaTeNbHbIE MaTepuasbl U ropsiueil ITaMInoBKe JHUI?

Croco0bl peanu3alul OCHOBHBIX 2.Kakue KpbILIKU pe3epByapOB MOT'YT BbIAEPKATh
TEXHOJIOTUYECKUX IPOLECCOB U Oosbliee qaBjieHHE, KOHUYECKON WM 3JUIMITHYECKON
IPUMEHSITh IIPOrPECCUBHBIE ¢bopmbI?

METO/IBI JKCILTyaTaluu 3.00bsICHUTE OCHOBHBIE CIIOCOOBI CHUYKEHMSI TPEHUS PU
TE€XHOJIOTHYECKOr0 000py10BaHuUs LITAMIIOBKE U BOJIOYEHUU?

OPU  U3TOTOBICHHH  M3JENINN

MaIIMHOCTPOEHUSI.

Onucanue MIKAJbI OLEeHUBAHUS

Ouenxa: 5
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 80
Onucanue xapakmepucmuku vinonnenus snanus: CTyIeHT I0Ka3aj OJHOe 3HAaHUE MaTepuaa
OINKCAaHHOTO B BOIIPOCE.

Ouenka: 4
Huosienuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu ebinonnenus snanus: CTyAeHT MoKa3al JOCTaTOYHOE /IS IOHUMaHUS
TEMBI - 3HaHUE MaTepualla OMMCAHHOTO B BOIPOCE.

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku binonnenus snanus: CTYISHT MoKa3ajl yI0BICTBOPUTEIBHOES IS
MIOHUMAaHHMS TEMbI - 3HAHUE MaTepralia OIMCAHHOTO B BOIIPOCE.

Oyenka: 2
Onucanue xapakmepucmuku ebinonneHus 3nanus: CTyAEHT He IOHUMAeT CMBICH BOIIPOca, JINO0
NBITaeTCsl OOBSCHUTH COBEPIICHHO APYroi pa3ziell MpakTHUYeCKOro MaTepuania.
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KM-9. IIpoBepka pacueTHOro 3aganus 9

®opmbl peanusanuu: [IpoBepka kauecTBa ohopMIICHUS 3aTaHUS

Tun koHTpOABLHOrO0 Meponpusitusi: Pacuerno-rpaguueckas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 20

IIpouenypa mnpoBegeHHsi KOHTPOJBLHOIO MepPONPHATHA: B COOTBETCTBUM C IIJIAaHOM
KOHTpOJIbHBIX MeponpusaTiii B BAPC, Ha KOHTpOIBHBIX HEENSIX IPOBOJUTCS TEKYIIMM KOHTPOJIb U
BBICTABJIICTCS OLICHKA.

Kpartkoe conep:xanue 3aganus:
B cooTBeTcTBHM C TIJITaHOM KOHTPOJIbHBIX MeponpusiTuii B BAPC, Ha KOHTPOIBHBIX HEAEIAX

IMPOBOAUTCHA TeKyH_[I/Iﬁ KOHTPOJIb U BBICTABJISICTCA OLICHKA.

KoHTposbHbIe BONPOCHI/3a1aHUA:

3uare: 'OCT u TV, npumensiemble 1.[laliTe onpeneneHus NpoaoJbHOM, TONEpEeYHON 1
IIPY U3TOTOBJIEHUH KOHCTPYKLUH U BUHTOBOM ITPOKAaTKHU?
Jeraneu MalluH B 2.00BSACHUTH OCHOBHBIE LIEJIN CO3AaHUSI LU(POBOrO
SHEProOMaIIMHOCTPOCHHUH. JBOMHMKA?
YMeTh: NPUMEHATh CTaHAAPTHBIE 1.Kak paccuntbiBatoTCs 005KaTUs U BBITSKKA ITPU
METO/IBI pacuera pu IIpOKaTKe Tpyo?
IIPOCKTUPOBAHUM JETANEU U Y3JI0B 2.00BSACHUTH pa3InuyMsl 3aKPHITON U OTKPBITON ropsiueit
U3JIeIMA MaIMHOCTPOEHUS. LITAMIIOBKH?
3.Kak BbIOpaTh onTuManbHbINA MPOQHITH BaJIKa I
LITAMIIA, 1)1 IPEJIOKEHHON aeTanu?

OnucaHue MKAJbI OLleHUBAHUS:

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

Oyenka: 4
Huorcnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoineHus snanus: CTyIeHT oKa3aj I0CTaTOYHOE /71l TOHUMaHUs
TEMBI - 3HAHUE MaTepHalia OMMMCAHHOTO B BOIIPOCE.

Oyenka: 3
Huorcnuii nopoe sevinonnenus 3a0anus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinonneHus sHanus: CTyIeHT ToKa3al yA0BIETBOPUTEIBHOE TS
MTOHMMAaHUS TEMBI - 3HAHUE MaTepHalia OMMMCAHHOTO B BOIIPOCE.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoinenus snanus: CTyISHT He TTOHUMaeT CMBICI BOITPOca, JIH00
MBITAETCS OOBSCHUTH COBEPIICHHO IPYTOl pa3ies MPaKTHUEeCKOTO MaTepuaia.
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
6 cemecTp
@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU
IIpumep Onsiera
OcCHOBHBIE TPOIIECCHI UCTIONB3yeMbIe TIPU 00PadOTKE METAIIOB JaBICHUEM
IIpouenypa npoBenenust

3aueT ¢ OIEHKOW MPOBOAMTCA B CMEIIaHHOW nByxcraamitHod ¢opme: 1) Crynenty maercs 45
MUHYT Ha MOJTOTOBKY OTBETA. 3a 3TO BpeMsl OH COCTaBIIIET OTBET B BHJE OCHOBHBIX TE3UCOB, U
MOKA3bIBAET  OCHOBHBIE  rpaduueckue  3aBHCUMOCTH 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 Komnemenyuit/uHOUKAMOPO8 u KOHMPOIAbHBIX 60NPOCOB NPOBGEPKU PE3YTbIAN 08
0C80eHUA OUCUUNTUHDL

1. Komnerenuusi/Muankarop: N/I-1lonk-7 CnocoGeH BEIOMpATh U MPUMEHSATh HanOoIee
9KOJIOTMYHBIC IPOMBIIIUICHHBIC TEXHOJIOTHH U METO/IbI CHIDKCHHUSI KX HEraTUBHOTO BO3/ICHCTBHUS Ha

OKPYKaIOMIYIO Cpery

Bonpocel, 3a1anns
1.OcHOBHBIE TIPOIIECCHI UCTIOIB3yEeMBbIE TIPU 00paObOTKE METAIIOB JaBlICHUEM
2.0OcHOBHBIE BUJIBI UCIIOJIb3YEMBIX 3aroTOBOK At OM/I, MX BUBI U TapaMeTPBHI.
3.OCcHOBHBIE BU/IBI CJIUTKOB U MOJIEIIH CIIMTKA TSI KOBKH.
4.Bp160p 1 060CHOBaHUE TEMIIEPaTYPHOT0 HHTEpBaia 00pabOTKU ISl Pa3IUYHBIX POLIECCOB.
5.ConepxaHue TEXHOJIOTUIECKON pa3pabOTKH.
6.ITocTpoeHne yepTexa 3aroTOBKU M ONpeieTIeHNE TOMYCKOB U MOCAIOK.
7.Metop! noBeIIeHUS 3P PexkTuBHOCTH MporeccoB OM/I.

MarepuaJsl 1JIs1 NIPOBEPKHU 0CTATOYHBIX 3HAHUM
1.CTyaeHT JOJKeH NMepeunciIuTh OCHOBHBIE MPOLIECCHI UCIIOI3yeMble TPU 00padoTKe
METAaJUIOB JIaBICHUEM, JJaTh UX KPAaTKOE OMMCaHUE U CXeMAaTUYHOE N300pakeHHe.
OTBeThI:

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

Bepnpriii otBet: [IpokaTka — 310 00paboTKa JaBlIeHUEM 3aroTOBOK U3 METalljia, B X0JIe
KOTOPOW Ha HUX BO3JECHCTBYIOT IIPOKATHBIEC BAJIKU. Llenbio Takon onepauuu, 11
BBITIOJTHEHUS] KOTOPOH HEOOXOMMO UCIIOJIB30BaHUE CIIEUATN3UPOBAHHOTO
000pyI0BaHUs, ABISETCS HE TOJIBKO YMEHBIIIEHHE T€OMETPHUECKUX MTapaMeTPOB
MOTIEPEYHOr0 CEUEHUs METAJTTINYECKOM JeTaju, HO U MpUaaHue eil Tpedyemoit
KoHurypanuu. KoBka, OTHOCHTCS K BBICOKOTEMIIEPATYPHBIM METOIaM 00pabOTKU
nasineHueM. Ilepen HauanoM KOBKM METANIMYECKYIO JETaNlb I0JIBEPratOT HArPEBY,
BEJIMYMHA KOTOPOI'O 3aBUCUT OT MApKH METAJIIa, U3 KOTOPOro OHa U3rorosiieHa. lIpu
MIPECCOBAHUM, METAJLT BBITECHSAETCS U3 TIOJIOCTH MaTPHUIIBI YEPE3 CIEUATBbHOE OTBEPCTHE B
Heil. [Ipu aToM ycunue, KOTOpoe HEOOXOJUMO /ISl OCYIIECTBIICHHUS TAKOTO BbIJJABINBAHUS,
CO3/1a€TCsl MOIIHBIM ITpeccoM. IIpeccoBaHMIO IPEUMYILECTBEHHO MOABEPTAIOT AETANH,
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KOTOpBIE€ N3rOTOBJIEHBI U3 METAJIJIOB, OTJIMYAIOIINXCS BBICOKON XPYNKOCThI0. MeToaoM
IIPECCOBAHUS MOITYYAIOT U3JEIHUS C MOJIBIM WU CIJIOLIHBIM NTPO(UIEM U3 CIIaBOB Ha
OCHOBE TUTAHA, ME/IU, AIFOMUHUS U MarHus, a TAaKXKe MOPOLIKOBBIX M KOMIIO3ULIMOHHBIX
Martepuanos. IIpu BonoyeHnH, OCHOBHBIM MHCTPYMEHTOM, IIPH IIOMOILIU KOTOPOTO
BBITOJIHSACTCS TaKasi TEXHOJOTHYECKas ONepalys, Kak BOJIOYEHHUE, BIseTCs Quibepa,
Ha3blBaeMas Takke BOJIOKOH. B mporecce BosioueHust Kpyriias wiu GpacoHHas
METaJUINYeCKas 3ar0TOBKA MPOTATHBAETCS Yepe3 OTBEPCTHE B PHIIbEPE, B PE3yIbTATE YETO
u popmupyeTcs uzzenue ¢ TpedyeMbIM poduieM nomnepeqHoro ceuenus. Haunbomnee
SIPKUM [IPUMEPOM HCII0JIb30BAHMSI TAKOM TEXHOJIOTUH SIBIISIETCS MPOLIECC ITPOU3BOJICTBA
IIPOBOJIOKH, KOTOPBIH ITpeaIosaraer, 4To 3aroToBKa 0oJIbIIOro JuamMmerpa
MOCJIeIOBATEIBHO MPOTATHBACTCS Yepe3 LEINbIi psit GuiIbep, B UTOre IpeBpaliasch B
IIPOBOJIOKY TpeOyemoro nuamerpa. OObeMHas HITaMIIOBKA, COCTOUT B TOM, YTO
MOJTy4YeHHE U3AETHs TpeOyeMoil KOH(PHUTypalluy OCYIIECTBISETCS IPU MOMOILH I TaMIIA.
BHyTpenHss nonocTh, KoTopas chopMUpOBaHa KOHCTPYKTUBHBIMU 3JIEMEHTAMU ILITaMIIa,
OrpaHUYMBAET TEUEHUE METaJlla B HEHYKHOM HarpasiieHud. [Ipu nucToBol MITaMIIOBKU
TOTOBBIE U3JIENHSI ITOJIY4AIOT U3 JIMCTOBOrO MeTallia. B 3aBUCMMOCTH OT TOro, Kakoro
pe3yabpTaTta He0OXO0IUMO JTOOUTHCS B MPOIECCE BHIMOJIHEHHS TAKOH TEXHOJIOTHIECKOM
OIlepaLly, pa3InyaloT MITAMIIOBKY: pa3e/IUTeNIbHYIO (0Tpe3Ka, BEIpyOKa U MpoOUBKa);
(dhopMooOpasyromyo (ThOKa, BRITSIKKA, pa3iada, OTOOPTOBKA, YCKAaHKA U JIp.).
KomOunupoBanHble criocoObl 00pabOTKH: BOJIOUYEHHUE C UCIIOJIb30BAaHUEM MOBH)KHOM
BpallaoLIEiCsl BOJIOKU; POTAl[MOHHAs KOBKA.

2.OCHOBHBIE BU/IBI UCIIOJIB3YEMBIX 3aroTOBOK A1t OM/I, uX BUIbI U TapaMeTpBbI.
OTtBeThI:

CryneHTy HEOOXOJMMO MEPEUNCIINTh OCHOBHBIE BUIbl 3aTOTOBOBOK HcHOJb3yeMble ipu OM/I:

CJIUTKH T1OJIy4aE€MbIE JIMTHEM; HEMPEPBIBHO-JINTAS 3arOTOBKA; [IPEIBAPUTEIILHO-

negopMHUpOBaHHas U KaTaHHAs 3aroToBKa. Taxke yka3aTb OCHOBHBIE ITapaMETPhl 3ar0TOBOK.
Bepnprii oret: [Ipu OM/] mpuUMEHSIOT 3arOTOBKH U3 Ae(POPMHUPYEMBIX METAIIOB U
CIUIaBOB, K YUCITy KOTOPBIX OTHOCSITCS YIJIEPOJUCTBIE, IETUPOBAaHHBIE U
BBICOKOJIETHPOBAHHBIE CTAJIH, KapOIIPOUYHbIE CIUIAaBbI, ATIOMUHUN, MarHui, MeJlb, TUTAH U
CIJIaBbl HA X OCHOBE, a TaKXXe MOJIHO/IeH, Bob(hpaM, HHOOUH u 1p. Bee 3T MaTepuaisl
XapaKTEepPU3YIOTCSI OTHOCUTEIBHO BBICOKON IIIACTUYHOCTHIO. CIMTOK CIYXKHUT 3aTOTOBKOM
JUISL KPYIIHBIX KOBAHBIX IOKOBOK, MAacca KOTOPBIX U3MEPSIETCS B TOHHAX, @ MUHUMAJIbHas
IJI0Ia/1b HauOOoJbIIEro nonepeyHoro ceuenus npespimaet 1200 cM2 (quametp > 390 mwm,
cTopoHa kBajpara > 350 mm). CIUTKH U3 KOHCTPYKIIMOHHON CTaJH B 3aBUCUMOCTH OT
rabaputoB uzaenui otmBaroT Maccoit ot 1200 kr o 350 1. Jns uznenuii u3
JIETUPOBAHHBIX CTAJEH CIMTKU UMEIOT MEHBIIYIO Maccy. [Ipu oTinMBKe clnuTKaM NpUAA0T
(dhopMy yCeUeHHOM MUPAMU/IBI C TIOTIEPEYHBIM CEYEHUEM KPYTIIOH, KBaIpaTHOUW WK
MHOTOyrojisHOU ¢opMmbl. [1Inpokuii KoHel ciIuTKa A7 KOBKH (IPpUOBLIbHAS YacTh)
pacrnonararoT BBepxy. HUKHIOI0 4acTh CIMTKA HA3bIBAIOT JOHHON. MeTai, KOTOpbIN Mpu
KOBKE HCIIOJIB3YIOT JUIsl U3TOTOBJIEHUS IIOKOBOK, PACIIONAracTCsl MEXKAY JOHHON U
MpUOBUIBHON YacTAMU M Ha3bIBAETCS KOPILYCOM CIUTKA. Macca mpuObIIbHOM U JJOHHOM
YacTeil CIIMTKOB, OTAESEMbIX IPU KOBKE, COOTBETCTBEHHO cocTaBiseT 18-20% u 3-5%
COOTBETCTBEHHO. J[J151 JIETMpOBAaHHOM CTaIM 3TH OTXO/Ibl COCTABISAIOT COOTBETCTBEHHO 30 1
58%. OnucaHHbIE CIMTKA UMEIOT IO CEYEHMIO U JUIMHE HEOJHOPOAHOE CTPOCHHUE,
coziepkaT 1e(peKThl TUTEHHOTO MPOUCXOXKIEHUS (ycal04uHas MOPUCTOCTb, TPEIUHBL,
ra3oBbl€ My3bIpH, HEMETAITIMUECKUE BKIIOUEHHS U T.1.). Kpome Toro, s CIUTKOB
XapaKTepHa JIeHPUTHAs JIMKBAUS (XUMUYECKasi HEOAHOPOJHOCTh). bitoMbl 1 csiObl
HCIOJIB3YIOT B KAYECTBE 3arOTOBOK JUIsl CPEAHMX T10 MAcCe MOKOBOK, Y KOTOPBIX IUIOIIA/Ib
MOTIEPEYHOro ceueHus HaxoauTces B npeaenax oT 130 go 1200 mm2, a rabapuTHBI pazmep
Bapbpupyetcs oT 140 1o 450 Mmm. DTOT BUA 3arOTOBOK IPUMEHSIFOT TAK)Ke JJIs1 KPYITHBIX
ITAaMIIOBAaHHBIX MOKOBOK. [Ipu 3TOM myiHa Gi1F0Ma MOXKET COCTaBIATh OT 1 10 6 M. DT
BUJIbI 3aTOTOBOK SIBJIIOTCS IPEABAPUTEIHHO Ae(hOPMUPOBAHHBIMH 3arOTOBKAMH, C
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MOTICPEYHBIM CEUECHUEM B BUIC KBajpaTa (OJIFOM) UM TOJICTOM monock (cist0) s
OOJIBIIMHCTBA IITAMIIOBAaHHBIX TOKOBOK, a TAKXKE MEJIKMX KOBAHBIX IIOKOBOK B Kau€CTBE
3aroTOBOK IPUMEHSAIOT COPTOBOM MTPOKAT € KPYIJIBIM WM KBaJIPaTHBIM IOIIEPEUHBIM
ceueHreM. Kpome toro, a1 00beMHOM IITAMIOBKH UCIOIb3YETCs TPOMUIBHBIN U
NIEPUOANYECKUI [TPOKaT, a TAKXKE M10JIOCOBAs 3aroToBKa. B mocnennee Bpems B
IPOMBIIIICHHOCTH HIMPOKO MCIIOJIb3YeTCs HEMPEPhIBHO-JINTAs 3ar0TOBKA, Y KOTOPOM
CHMMAaeTCs OTPaHUYCHHUE TI0 JJIMHE 3ar0TOBOK, TAK)KE OHA 00J1a1aeT 0oJiee BHICOKUM
Ka4yeCcTBOM I10 CPABHEHUIO C METAJIJIOM KPYIIHBIX CIIMTKOB.

3.0OcHOBHBIE BU/bI U MOJENN CIUTKOB JIJISl KOBKHU.
OtBeTsl:

CryneHTy HE0OOXOJMMO TEPEUUCIUTh OCHOBHBIE BUIBI Ky3HEUHBIX CIIUTKOB. 3aT€M OOBSICHUTH

UX METAJUTypruyeckue 0OCOOEHHOCTH M IPUMEHEHHsI TPEX OCHOBHBIX MOJIEJIECH CIIUTKA.
Bepusiit otBeT: OOBIYHBIE CTAIbHBIC Ky3HEYHBICCIIUTKY OTJIMBAIOT CBEPXY B M3JIOKHUIIBI C
II0JIOCTBIO0, UMeroLIeH (POpMY yCEUEeHHOM MUpaMU/Ibl U ONIEPEYHOE CEUCHHE IECTH -,
BOCbMHU-, IBEHAILIATUYTOJIbHUKA. DOpMa CIINTKA YUUTHIBAET YCIOBUS KPUCTAIIIM3ALUU
MeTajula ¥ TpeOoBaHus K NOKoBKe. [IpuObuibHas 1 1 ToHHAs 3 yacTH CIMTKA 2 yIansoTCs
B Ky3HEUHOM Iiexe. Macca ciutka konebnercs B mpeaenax Mci = 0,2 — 350 t.OTHoIeHue
HauOoJbLIeH AMUHBI L, MCIIONIb3yeMOIl ISl H3rOTOBJIEHUS IOKOBOK, K CPEAHEMY JHAMETPY
Dcp ciutka 00s19HO H3Mensercs B npenenax L/Dep=1,9 - 2,3. Jns u3roToBieHus
JUIMHOOCHBIX TOKOBOK MCIIOJIb3YIOTCS! YIJITMHEHHBIE CIIMTKU ¢ cooTHoueHueM L/Dep=3[]
5. DTH CIAWTKH HE MOABEPTAIOTCS 0CaIKe OOWKaMHU B TIONEPEYHOM HANPABICHUH, THOO
npegycMaTpuBaeTcs uX pa3pyOka Ha yacTu. [IpernMyiiecTBa 3TUX CIMTKOB 3aKJIIOYAIOTCS B
0oJiee OJJHOPOAHOM XUMHUYECKOM COCTaBe MeTairia. [1oJple CIUTKY MOTydaloT METOIOM
LEHTPOOEKHOTO JIUThs B U3JI0KHULIBI C XOJOMIIbHUKAaMH. Pa3Mepsl Monoro ciaurka
HECKOJIBKO MEHBIIIE 110 CPAaBHEHHUIO ¢ OOBIYHBIMH CITUTKaMU, Tak, L/Dcp= 1,25. BaxxHbiM
YCIIOBHEM KPHCTATU3AIMH sBIsieTcs oTHOIeHHe L/6[] = 4, ( — TomuHa CTeHKU M0JI0Tr0
ciutka). [IpuMeHsI0T 1oJible CIUTKHU AJI HOKOBOK C OTBEPCTUSAMU (YCTpaHSAETCs oneparus
npomuBky). [IpenMyniecTBaMu UX SBISIOTCS MEHbILAS MPOJIOJKUTENBHOCTh HarpeBa
nepeJi KOBKOM M TO, YTO CIMTKHU HE HMEIOT OCEBON PBIXJIOCTH U BHELEHTPEHHOM JTMKBALINU.
MasnonpuObUIbHBIE CTUTKH MOJIy4at0T METOJIOM JOMOJHUTEIBHOTO YTETJICHUS BEpXHEH
(mpuOBUTHHOM) YACTH CIIUTKA. DTO MO3BOJISIET MOTy4YaTh 00Jiee KaueCTBEHHBIA METaJl B
BEpXHEH yacTu, M CHIKATh MPOLEHT OTX010B. becnpnObUIbHbIE CIIUTKY MOTY4atoT
METOJIOM HeqonuBa. Kak nmpaBuiio y HUX MEHBLINH MPOLIEHT OTXO0JI0B 3@ CUET OTCYTCTBUS
NpUOBLIBHON YacTH, HO TaKUE CIIUTKU TPeOYyIOT CHEIMAIbHBIX MEp 10 00padoTkKe
yca/louHOM paKOBUHBI (BbICBepauBaHus). CIUTKH ¢ MOBBILIEHHONW KOHYCHOCTBIO (710 12rp)
- CYILIECTBEHHO MOBYIIAI0OT 00bEM OCHOBHOTO TeJa CIUTKA ¢ KAYeCTBEHHBIM METAIJIOM, HO
TpeOytoT u3roroienne HecTanAapTHBIX U He ['OCToBckux ¢popm. Tpex u yeTbipex
"JenecTKOBbIE" CIUTKH, UMEIOT MTONIEPEYHOE CEUEHUE B BUE BBITAHYTBIX CUMMETPUYHBIX
nenecTkoB. Takue CIUTKY MO3BOJISIOT 100UThCs 00JIe€ BHICOKOKAYECTBEHHOM CTPYKTYpBI
MeTaJljla, 3a CUET YBEIMYEHNS MaKpOCIBUIOB IIPU KOBKE B IIPOJIOJBLHOM HallpaBjieHun. 3
METAJTyPruuecKux 0COOEHHOCTEN KpUCTaIU3alK JUTOr0 METalljia B CIIUTKaX,
UCTOJIB3YIOTCS TPH OCHOBHBIE MOJienu ciuTka. [Ipu BeiOope Mozienn HeoOX0auMo
YUUTHIBATh XUMUYECKUI COCTaB U MAapKy CTaJIM, MACCy CIUTKA, KOJIMYECTBO PA3ITMUHBIX
nedexroB metanna. [lepsast Mmosenb. CAUTKY BEIOOKOJIETUPOBAHHBIX CTaIEH 1
CHeIHaJIbHBIX CIUIaBOB, XapaKTEPHU3yIOTCsS 00pa30BaHUEM CTOIOUYATHIX KPUCTAIIIOB,
3aHMMAIOILMX NPAKTUYECKHU BCE MONEPEUYHOE CEUEHHE CIUTKA, PaAHAIbHO HAIIPABIIEHBI U
pacrnocTpaHeHsbI 10 BCeil BBICOTE; B OCEBOM 30HE MOPUCTOCTh U A€(PEKTHI yCaJOUHOTO
poucxoxaeHus. Bropas Mmonens. CIUTKU cpeHEN Macchl U3 YIIIEPOJHCTBIX CTajIel
OOBIYHOTO KAa4eCTBa, a TAK)KE HEMPEPHIBHO JIUTON METaJI - XapaKTepU3yIOTCs
o0pa3oBaHMEM Pa3BUTHIEX 30H BHEOCEBOM U OCEBOM JIMKBAIMU, a TAKKE OCEBOM
peixiocThio. TpeTbs Monenb. 3. CIUTKH GOJBIION MacChl YIIIEPOIUCTHIX U
CpeAHEIEeTUPO-BaHHBIX CTaJIel - CTOJI0UYaThle KPUCTAUIBI 3aHUMAIOT OKOJIO 1/6
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NOTMEPEYHOT0 CEUCHHS U PACIIOCTPAHEHBI 10 ,BCEH BHICOTE CIUTKA; pa3-BUTas 30HA
BHEOCEBOM JIMKBALIUH, PACIOI0KEHHAsl Ha CpeIHEN TPETH MOMEPEUHOT0 CEUEHUS C
HEKOTOPHIM U3MEHEHHEM TITyOHHBI 3aJIeTaHus OT IIOBEPXHOCTH CIHMTKA IO €ro BBICOTE;
OceBas 30Ha, COJeprKalllas PhIXJIOCTh, IOPUCTOCTh U 00OTallleHa TUKBATAMU 3aHUMAET
npuMepHO 1/6 monepeyHoro ceueHus U 2/3 BBICOTHI CIUTKA; AehopMupyeMbie
HEMETaJINYeCKUE BKIIOYCHHS UMEIOT Pa3IMuHyI0 KOHIIETPAIMIO IO 00beMy CIUTKA.
4.Metozs! noBeimeHus 3¢ pexTuBHOCTH mporeccoB OM/L.
OTtBeTsI:

OrnucaTh OCHOBHBIC METOIBI MOBBIIIECHUS 3PPEKTUBHOCTH U onTuMu3anuu pu OM]]
Bepnsiii orBeT: OcHOBHBIC HampaBiieHHsI MOBbIIEHUS Y PexTuBHOCTH TTporieccoB OM/I:
1) Ucnonp30BaHne COBMEUICHHBIX M KOMOMHUPOBAaHHBIX MTPOIIECCOB J1e(OPMAIMOHHON U
TepMHuueckoi o0padotky; 2) Mcnonap3oBaHue pa3zorpeBa 3aroToOBKU MPU HHTEHCUBHOM
nedopmarnuu 1 MakpocaBUros; 3) Mcmonb30Banue SHEPro- U TEmIocOeperanmx
TEXHOJIOTUI MpU HarpeBe, TPAaHCIIOPTUPOBKE U ehopmupyromiei o0paboTke MeTasia
3arotoBky; 4) Mcnonp3oBanne 0cCOOEHHOCTEH TETIoNEepeIaun U OXJIaKICHUS IPU
00paboTKe KPYMHOTrabapUTHBIX CIUTKOB.

5.Be100op 1 060CHOBaHKE TEMIIEPATYPHOTO HHTEPBAJIa 00PaOOTKHU /ISl pa3IMYHBIX ITPOIECCOB.
OTtBeTsI:

[Toka3aTb OCHOBHBIE KPUTEPUU TPU BEIOOPE TemriepaTypsl Harpesa st OM /]

BepHnbsiii otBeT: MeTtamisl u cruiaBbl iepe 00padoTKOM JaBiIeHHEM HAarpeBaroT 10
OTpeICIICHHON TeMIEePaTyPhIIJIsl MOBBIIICHUS WX TUIACTUYHOCTH U YMEHBIIICHUS
CONpOTUBIEHUS AeopManu. Ty TeMIIEpaTypy Ha3bl-BalOT TEMIIEPATypoOil Hauana
ropsiaeii 00paboTku gaBienneM.OaHAKO B Ipoliecce 00padOTKH TeMIieparypa MeTajia
MOHMKAeTCsl. MUHHUMAaJb-HYIO TEMIIEPATypy, IPU KOTOPOH MOXKHO MPOU3BOIUTH
00paboTKy, Ha-3bIBAIOT TEMIIEPATYPOl OKOHUAHUSI 00paboTKH aaBieHueM. O0macTh
TEMIIEpaTyp MeX1y HauajJoM U OKOHYaHUEM 00pabOTKH, B KOTOPOIl METasll WM CIIJIaB
o0ajaeT HaMTy4Iel MIacCTUYHOCTHIO, HAMMEHb-IIEH CKIIOHHOCTBIO K POCTY 3€pHa U
MUHUMAaJIbHBIM COMPOTUBICHUEM JehOpMaIlii, Ha3bIBAIOT TEMIIEPATYPHBIM HHTEPBATIOM
ropsiueit 00pa-00Tku aaBieHueM. Pa3nuuaior onTuManbHbIN (JIOIMYCTUMBINA) U
TEXHOJIOTUYECKH HEOO-XOJUMBIN HHTEPBAJIBI TEMIIEPATYP KOBKH, IITAMIIOBKH.
OnTuMalbHbIN HHTEpBAJ ONPEEIAETCS Pa3HOCTHIO TEMIIEPATyp Havaja U KOHIIa KOB-KH,
HO TOYHO YCTAHOBUTb 3TH TEMIIEPATYPhl MOXKHO JIUIIb HA OCHOBA-HUHM KOHKPETHBIX
JAHHBIX, KaCAIOIINXCS MeTalIa (C METaJUTypruiec-Koi, MeTaJUIOBETUYECKON U
IKCILTyaTaIMOHHOM To4ek 3peHus ). [109T0-My 00BIYHO yKa3bIBAIOT OPUEHTUPOBOYHBIE
TEMIIEPATypbl, KOTOPbIE 3a-T€M YTOUHSIOT. [ 1aBHBIN (aKkTOp, ONpeAeonuil 3T
TeMIIepaTypbl, — XUMUYECKUN COCTaB CIUIaBa U ONPEEIsiEeMble UM CBOMCTBA.
TemnepatypHbIii HHTEpBaJl 00paOOTKHU JaBICHUEM BHIOUPAIOT C YUETOM JUATPAMMBbI
cocTosiHUS criaBoB. Ctanb cienyet 1eopMUPO-BaTh B ONPEACICHHOM HHTEpBalie
TEeMIIEpaTyp, PACIIONIOKEHHOM Ha uarpaMMe BhIIIE TOUKU A3 U HIDKE TEMIepaTyphl
Hayana ruasieHus. B obmem cirydae remmneparypy Hauajga oOpaOOTKH MPUHUMAIOT Ha
150...200°C Hmxe TUHUHU CONMIyca, a KoHIa 00padboTku — Ha 25...50 °C BeIme Touku A3
(1 TOBTEKTOUIHBIX CTAJICH) WK TOUKH Al (11 3a3BTEKTOMIHBIX cTane). U3
JarpammBbl JKeJ1e30—YyTriepo/l CIe1yeT, YTO C YBETHYEHUEM KOJIMUEeCcTBa YIiiepoa B
CTaJIM TeM-TIepaTypHbIA HHTEpBaJl 00paboTKu cyxaetcs. [Ipu 3ToM ocoGeHHO pe3ko
CHIDKAeTCsl TemrepaTypa Hadaina oopabotku. [Ipu HarpeBe MeTaioB U CIIJIaBOB BBILIE
TEeMIIepaTyphl Hauana ro-psueii 00paboTKU HAUMHAETCS MHTEHCUBHBIN POCT 3epHA
aycreHuTa. CTpyKTypa CTAHOBUTCS KPYITHO3EPHHUCTOM, U MMPOUCXOJUT MOHMKEHHE €€
TJTACTUYECKUX CBOMCTB. DTO SIBIICHUE HAa3bIBAETCA MEeperpeBoM. Ero cuutatotr gedexrom,
KOTOpPBIH B OOJILIIMHCTBE CIy4aeB MOXHO YCTPa-HUTh OT)KUTOM WUJIM HOpMaJlu3aluen.
OpnHako JJ1s1 HEKOTOPBIX CTanel (HarmpuMep, XpOMOHHMKEIIEBBIX) UCITPaBICHUE EPETPETOrO
MeTaJljia CONPSKEHO CO 3HAYUTENbHBIMU TPYJHOCTSAMHU U IPOCTON OTKUT OKa-3bIBAETCS
HegocTatouHbIM. [Ipu nanbHeieM NOBBIIEHUN TEMIIEPATyphl HArpEBa MPOUCXOAUT

22



pacriaBiieHHe JETKOIIABKUX COCTABIISIOIINX 3ePEeH, PACIOIOKEHHBIX TI0 TPAaHULIAM.
Kpome Toro, okuciieHue rpaHull 3epeH KMUCIOpPOAOoM, CoJepKaluMcs B padouemM
MPOCTPAHCTBE TIEUH, BEJET K 00Pa30BAHUIO MEKIY 3€pHAMH XPYIKOW OKCHIHOW TUICHKHU H
BBI3BIBACT SIBJICHHE, HA-3bIBAEMOE I1EPEKOTOM U COIIPOBOXKAAIOLIEECs IOJIHOM MoTepeit
iac-TugHocTH. [lepexxor — HencripaBuMblii Opak. Harpes 3arotoBok 10 60IbIIHX
TeMIIepaTyp CONPOBOXKIACTCA U IPYTUMHU BPEAHBIMU ABJICHUSAMU. MeTa HarpeBaeMoi
3arO0TOBKH, CO-IIPUKACASICh U XMMUYECKH B3aMMOJICHCTBYS C IEYHBIMH T'a3aMH,
CO-/IeprKaIllMU KUCIIOPOJI (BOASIHOM Map U AUOKCH]L YIIIEpOAa), OKUCIIA-ETCA U
obe3yrnepoxuBaercs. [Ipy 5TOM Ha MOBEPXHOCTH MeTajla 00-pa3yeTcsi OKalIHnHa,
COCTOsALIAs U3 OKCHUJIOB KeJle3a. Yrap MeTajula IpU HarpeBe B IJIAMEHHBIX Mevyax
nocturaet 3 %. MHora TeXHOIOTH CHIKAIOT BEPXHIOIO IPAaHHILY TEMIIEPAaTypPHOTO
MHTEpBaJla KOBKU M3-3a HEOOXOAMMOCTH YMEHBIIUTh YPE3MEPHOE OKATMHOOOpa30BaHHE
win 00e3yriIepoKMBaHuEe MeTauia. DTO CHUKEHUE 00Jiee 3HAYUTEIBHO A1 KPYITHBIX
3aroTOBOK, IIOCKOJIBKY IIPH UX Ha-TpeBe TpeOyeTcs 00JIbIIoe BpeMsl BBIIEPIKKH B IIEUH.
[TpumMeHeHHne yCKOPEHHOTO pe-)KMMa HarpeBa TaK)Ke MO3BOJISIET TOBBICUTH BEPXHHNA
IpeJesl TeMIle-paTypHOTO MHTEpBaja, HO BO BCEX CIIydasx METaJll JOJDKEH BblIEp-)KUBATh
MPEyCMOTPEHHBIE TEXHOJIOTHYECKUM TIporieccoM aedopma-uuu 6e3
TpeuHooOpa3oBanus. Eciu B Hayane KoBkH TpeOyroTcss HeOombIune AedopMaliu, TO UX
MO>KHO OCYILIECTBHTD IIPU TEMIIE-paTypax, 00jiee BEICOKUX, YEM IIPU KOBKE C OOIBIITUMHU
nedopmanu-siMu. HIkHIOIO TpaHuIly TemMreparyp KOBKHU, IITAMIIOBKUA YyTOUYHUTH 00-j1ee
CJIO’KHO. 371eCh HEOOXOAUMO YUUTHIBATh HE TOJIBKO COCTAB CTAIH (3a3BTEKTOM/IHAS HITH
JI09BTEKTOUHAsS), HO U 00bEM IIOKOBKH, Kaue-CTBO TPEOyeMOro Meraa, Haluyue Win
OTCYTCTBHE TEPMOOOPAOOTKH TTOKOBKH, CIIOCO0 WX OXJIKACHUS (B TOM YHCIIE U C
HCIOJIb30BAHNEM KOBOYHOM TEIUIOTHI Il TepM00OpaboTKu U T. 11.). Ilpu ycTtanoBnenun
KOBOYHBIX TEMIIEpATyp BaXKHO YUUTHIBATH TPE-O00BaHMUS, IPEABABISIEMbIC K MEXaHUYECKUM
CBOWCTBaM MeTaJlla ¢ y4e-TOM XapakTepa dKcIUTyaTauuu aetanu. Ecinu ais nanHon
JIeTall IPEeyCMOTpeHa TepMuyeckasi o0paboTKa, HalpuMep 3aKajika ¢ OTILyCKOM, TO
MPAaBUIILHO BBIOpaHHAs TEMIIEpaTy-pa KOHIA KOBKH, IITAMIIOBKH (BbIILIE TOUKH Ar3 a7
CPEIHEYTJIEPOIUC-TON CTAJIN) MO3BOJISET UCTIONb30BATh KOBOYHYIO TEIUIOTY IS
nocneayrlei rTepmudeckoit 00padotku. Ecnu Tepmudeckas o6pa-00Tka He
MPEyCMOTPEHA, TO HIDKHHIA TIPeIeNl HHTEPBajia KOBOUHBIX TEMIIEPATyp OTPaHHMYNBACTCS
YCJIOBUSAMU MOJTY4YEHUSI MEIKOro 3epHa. [l HeGombInX mokoBok (Maccoit 10 1000 kr)
TeMIlepaTypa KOHIIa KOBKH, IITAMIIOBKA MOKET ObITh BbIcOKOH (Ha 200...300 °C BbIIe
TOY-KU A 13) uinu Hu3Ko# (BOM3M 31Ol ToukH). HecMoTpst Ha TO, 4TO U BBICOKOM
TeMmIepaType KOHIIa KOBKH WM IITAMIIOBKU 3€PHO OyJET KPYITHBIM, MOXHO B pe3yJIbTaTe
OBICTPOTO OXJIAXK/IEHUS MOJYYUTh TOH-KOE CTPOCHHE CTPYKTYPHI CIUIaBa U
COOTBETCTBYIOIINE ’TOMY MEXaHU-UYECKUE CBOICTBA. BricOoKas TemmnepaTypa KOHIA
00paboTKH COCOO-CTBYET YIyUIIEHHIO TEXHUKO-?PKOHOMUYECKHX TMOKa3aTesei
MIPOU3BO/I-CTBA (POCTY MPOU3BOAUTEIHHOCTH, YMEHBIIIEHHIO PACX0/1a SHEPTHH).
Heo6xoanMo nmoioupaTh Takoe COOTHOIIEHUE TeMIEepaTyphl U Mocie-IHUX ehopMaruid,
KOTOpOe 00ecIieunBaIo Obl ONTHMAaIBHYIO CTPYK-TYpy. [Ipu 3TOM ciieryeT uMeTh B BULY,
YTO CTallb, NOJABEPrHyTas Je-(popMalliy B MHTEpBAJIe KPUTUIECKUX 3HAUYCHUN
nedopmaruu (4...10%), mociie peKpucTaI3aIuu OyJIeT UMETh HEXKEIATeIbHYIO
KPYITHO3EpHUCTYIO CTPYKTYpy. JKenaTeabHo, 4TOOBI B TEMIIEPATypHOM MHTEpBaJe
00pabOTKH JaB-JIEHUEM METaJlT HaXOAMJICS B OTHO(PA3HOM COCTOSTHUM. B IByX- mim
MHOT0()a3HOM COCTOSIHMM MIPU HU3KOM IUIACTUYHOCTH OAHOM U3 (pa3 BO3ZMOKHO
pazpymeHre Metayuia. VckimroueHne mpeacTaBisioT T09BTEKTOUTHBIE CTAIH, KOTOPhIE TTPH
Temneparypax JIByx¢pazHoro coctos-Hus mexxay Junusmu GS u PS (cm. puc. 22.1)
o0Jaal0T JOCTaTOYHOM MIACTUYHOCTHIO. DTa IUIACTUYHOCTh XapaKTepHa U s
3a9BTEKTOUIHBIX CTaliell mpu Temneparypax Boime 750 °C, mpu KOTOPBIX MEXIY
mu-uusimu ES u SK dukcnpyercs n1ByxdasHas CTpyKTypa ayCTEHUT + BTO-PUYHBII
1eMeHTUT. LleMeHTUT pacronaraercsi B BUJI€ CETKU MO TpaHM-11aM 3epEH U CHUKAeT
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IUTACTUYHOCTH cTaiu. OHAKO MOCIe pa3pylie-Husl 3TOH CeTKH 00pabOTKOI 1aBlIeHuEM
IJIACTUYHOCTD CTaJIM BOccTa-HaBiuBaeTcs. KoBka, mTamMmnoBka cpeHEeyTrIepoJucTon
CTaJI OKQHYMBACTCS BBIIIE TOUYKH A 13, 4TO 00ECTIEYNBACT YCTOMYMBYIO MEIKO3EPHHUCTYIO
CTpYKTYypy ctanu. [yig nuskoyranepoaucroit cranu (1o 0,3% C) nomyc-tumMa 60s1ee HU3Kas
TeMIeparypHasi 00JacTh KOHIAa KOBKH, IITAMITIOB-KH (B IPOMEXKYTKE MEXKIY TOUKamMu A 13
u A rl), 0cOOEHHO AJi1 KPYNHBIX MOKOBOK. [Ipy 3TOM OKOHYATENbHBII pa3zMep 3epeH
MEHBIIIE, YEM 1P 3aBEPILIEHNUN KOBKU IIPU TEMIIEpAType Bblllie TOUku A 13 s
3a3BTEKTOUIHOM CTAJIN, Y KOTOPOU CTPYKTYPHO-CBOOOIHOM (ha30ii SABIAECTCS XPYIKUI
LIEMEHTUT, TEMIIepaTypa KOHIIa KOBKH, IITAMIIOBKH JIOJKHA OBITH 110 BO3MOXKHOCTH OoJiee
HU3KOM, a OXJIaXAEHHE TOKOBOK — OBICTPBIM BO M30€kaHNEe 00pa30BaHUsI LIEMEHTUTHON
CEeTKH IPH BBICO-KOU TeMIieparype B KOHIe 00paboTku. st pa3pyIieHus IeMeHTUTHOM
CETKH CJIeJlyeT OKaHUYMBATh KOBKY, IITAMIIOBKY B HHTEpPBaje TEMIEPa-Typ KPUTHUECKUX
Touek A rm—A ri. B 3TOM ciyyae nepes OT)KUTOM CTalH Ha 3€PHUCTHIN MEPIUT HET
He00XO0IMMOCTH MTPOBOAUTH HOPMAIHU3a-1IHI0, a Ui OT’KUTa MOXKHO UCIIOJIB30BaTh
KOBOYHYIO TEIUIOTY. OKOH-4YaHME KOBKHU M IITAMIIOBKHU 3a9BTEKTOMIHOM CTaIM KaK MOYKHO
onuxe K Touke A rl HempuemiieMo IS CTajiu ¢ OOJBIINM COACpPKAHUEM YTIIe-poaa, y
KOTOPOH BCIIEACTBUE TPaUTU3AIIH MOKET 00pa30BaThCs Ta-KOM Opak, KaK «4epHBIN
U3II0M». B IIEXOBBIX yCIOBHUSIX HHTEPBAJl KOBOUHBIX TEMIEPATyp UHOT/AA YTOUHSIOT
UCXOJS U3 CyObEKTUBHBIX IpU4rH. KOHel mTaMnoBKU KOP-PEKTUPYIOT UCXOAS U3
CTOMKOCTU MHCTPYMEHTA. Pa3zorpersie mTaMIibl OICTPO «CalATCs» MPH IITaMIIOBKE
OCTBIBAIOIEH 3arOTOBKH BCJIE-CTBUE 3HAYUTENILHOTO YBEJIUUYEHUS COMPOTUBIICHUS
nedopmaruu. MHOr1a OBBIIIEHHE TEMIIEPATYPhI IITAMIIOBKU BBI3BIBACTCS
HE/I0CTa-TOYHOIH MOIIHOCTBIO UCIIONIB3YeMOTo 000pyA0BaHus. MaKCUMalbHBIA HHTEPBAJ
KOBOYHBIX TEMIIEpaTyp AJIsl HU3KOYTJIepoaucToi ctanu coctasisiet -500 °C, nus
sBTekTouHon ctamu — 400...450 °C, 3a3srekTonanoi — 200...300 °C. s
BBICOKOJIETUPOBAHHOM CTalld 3TOT HHTEPBAJ TeMIIe-paTyp elie MeHsblne. Hampumep, nms
xaponpouHoi cranu oH cocta-jsieT 100... 150 °C. MuTepBan KOBOUHBIX TEMIEpaTyp
OOBIYHO YTOYHSIOT B ITPOLIECCE CIEAYIONIMNX JJAOOPATOPHBIX UCCIIEAOBAHUI: ONPEAEIAIOT
IJ1a-CTUYHOCTh CTAJIU IPU OCAJKE J0 MOSIBICHUS IEPBON TPELIMHBI B ITpe-esiax
OpPUEHTUPOBOYHOTO MHTEPBAJIa KOBOUYHBIX TEMIIEPATYP; CTPOAT KPUBYIO U3MEHEHUS
YIapHOU BSI3KOCTH B TOM K€ TEMIIEpAaTypHOM HH-TEPBAJI€; ONMPEAEISAIOT CONPOTUBIICHUS
nedopmaruu npyu TemMrepary-pax OpueHTHPOBOUHOTO KOHIIA KOBKH, IITAMIIOBKHU; CTPOST
rpaduK pekpucTaJUIM3alUu MeTajuIa ocie 00paboTKHU C pa3INvHOM CTENEHbIO
nedopmaruu. PaKTHUECKH HCTIONb3YeMbIil HHTEPBaj KOBOUYHBIX TEMIIEPATYP MO-KET
TOYHO COBIIACTh C ONTUMAJIbHBIM MHTEPBAJIOM JIMIIb B YaCTHOM CJIy4ae IpU paBEHCTBE
BpeMmeHH tK, 3aTpaunBaeMoro Ha KOBKY, IITAM-IIOBKY, U BpeMeHH t0 OCThIBaHUS CTalu B
MHTEpBaJie KOBOUHBIX TEMIIE-PaTyp MPH JAHHBIX YCIOBHUAX 00padboTku. OOe 3TH BEIUUUHBI
MOTYT 3HAUUTEJILHO U3MEHATHCS B 3aBUCUMOCTH OT CJIOKHOCTH MTOKOBKH U TeMIIa paboTHl,
3aBHCSILErO OT CTENEHN MEXaHU3alluu Mpoliecca U OBICTPOXOAHOCTH obopynoBanus. Eciu
tK <t0, yTo yacTo BcTpeyaeTcs MpH ITAaMIIOBKE, TO TOIYCTUMBIM HHTEPBAJ TEMIIEPATYP
HE UCMOJIb-3yeTCs U TEXHOJIOTY CIIeAYEeT PEHIUTh BOIIPOC, 3a CUET KaKOH U3 TeM-TIepaTyp
COKpaTHUTh 3TOT HHTEepBal. Bricokuil HarpeB MeTana 0e3 JOCTaTOUHON €ro MPOKOBKU HE
o0ecrnieurBaeT HEOOXOJUMOTO Kaue-CTBa MeTajlla Jake 3a CUET PEeryJIMpOBaHMs CKOPOCTHU
OXJIQX/IEHUS, TO3TOMY B MOJIOOHBIX CIyYasx, YTOOBI H30€kKaTh JOMOTHUTEIbHON
TEpMHUUECKON 00pabOTKH, MPUXOAUTCS COKpAIlaTh HHTEPBaJl TEMIIe-PaTyp 3a CUET
CHID)KEHHS BEPXHETO Iopora TemnepaTypsl npouecca. Eciu tK > t0, To koBKy
OCYILECTBIISIOT B JBa MK OOJIbIIIEE YHCIIO TPU-EMOB.

6.ITocTpoeHune uepTexa 3aroTOBKH U ONPEACIIEHUE JOMYCKOB U MOCAIOK.

OTBeTHI:
OOBSICHUTH KpUTEPHSI BBIOOpA MPEBLIIICHUS pPa3Mepa 3ar0TOBKH MPH ropsyeit 00padoTke
METAaJJIOB JTaBJICHHEM
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Bepublit oTBeT: 3aroTOBKH - TOKOBKH M3TOTOBIISIIOT C MPUITYCKAMU Ha MEXAHUYECKYIO
00paboTKy, AOMyCKaMHu Ha KOBKY U HamyckamHu. JIomycK Ha U3TOTOBJICHUE JIETAIH HE
CIIEyeT CMEIINBaTh C MPUITYCKOM Ha 00paboTKy aeranu. [Ipumyck npeacrasiser coooi
YBEJIMYEHHUE pa3Mepa JIeTalu CBEPX HOMUHAIIBHOIO Ha BEJIMYUHY CJI0sI” MEeTaJla,
CHMMAaEMOT0 IIPYU MEXaHHUECKOW 00pabOTKe C LETbIO MOIYUEHHS ONPEACTICHHON TOUHOCTH
pa3MepoB U HEOOXOUMOM YUCTOTHI pabounx MoBepxHocTel. Bennunna npumycka B
Ka)KJIOM OTJIE€JIBbHOM CIIy4ae YKa3bIBAa€TCsl HA YEPTEkKE MOKOBKHU U 3aBUCUT OT JJIMHBI,
TOJILIUHBIL, AUAMETPA U CIOKHOCTU KOHPUTypauuu nokoBku. Kak 661 TOUHO HU paboTan
KY3HELl, OH HE MOXeT 0e3 MajeHIlInX OTKJIOHEHUH IpUIaTh I€TalIl BCE Pa3MepHI,
yYKa3aHHbIE B UepTeke MOKOBKU. [103TOMY, YTOOBI OrpaHUYUThH BEIMUYMHY OTKJIOHEHUS OT
3aJ1aBa€MbIX Pa3MEPOB, HA YEPTEXKE MOKOBKH MPOCTABIISAIOTCSA JOIYCKH, OFPaHUYMBAIOIIIE
HETOYHOCTh paboTHI Ky3Hena. B Tex ciiydasx, Korja noKoBKY HEBO3MOXHO U3TOTOBUTH
COOTBETCTBEHHO KOHTYPY JA€TalH, e (hopMa YIpoIaeTcs 3a CYET OCTaBICHUS B
HEO0OXOIMMBIX MECTaX U30BITOUHOTO METAaJlIa, Ha3bIBAEMOI'0 HalycKoM. OCHOBHBIE
OIpezie/ICHUs U NpaBUjla yCTAHOBJIEHUS MPUITYCKOB U JJOIYCKOB Ha IIOKOBKH
pernamentupoBanbl 'OCT 7062. [Ipunyckom Ha3zbIBaeTCs MPEyCMOTPEHHOE
IIPEBBILICHUE Pa3MEPOB MOKOBKU ITPOTUB HOMUHAJIBHBIX Pa3MEpOB JI€TaIH,
o0ecrneunBarolee nociae MexaHn4eckoi 00paboTku Tpedyemble pa3Mephl IeTalu U
YHCTOTY €€ MOBEPXHOCTH. /[omyckoM Ha Ky3HEUHYI0 00pabOTKY Ha3bIBA€TCS pa3HOCTh
MeX 1y HanOOJIBIIUM ¥ HAUMEHBIINM MPeAeTbHBIMUA pa3MepaMu MOKOBKU. BepxHum
OTKJIOHEHHEM Ha3bIBA€TCSl PA3HOCTh MEX/1y HaUOOJIBIINM MPEAEIbHBIM U HOMUHAJIBHBIM
pa3MepaMu MOKOBKU. HUKHUM OTKIIOHEHHEM Ha3bIBAETCS PA3HOCTh MEXAY HOMUHAIbHBIM
1 HUOKHUM IIpeZieIbHBIM pa3MepaMu OKOBKHU. BelMuuHbl NPUITYCKOB HA MEXaHUYECKYIO
00paboTKy pe3aHueM, IOMYCKH Ha HOMUHAJIbHBIE Pa3Mephl IOKOBOK U3 YIIIEPOAUCTOMN U
Jie- THPOBAHHOM CTaJld, U3TOTOBJISIEMBIX CBOOOIHON KOBKOM Ha MOJIOTAX,
pernamentupoBanbl I'OCT 7829. [Ipunycku o I'OCT 7829 naznauaroTcs Ha
HOMMHAJIbHBIE pa3Mepbl JA€Tall, YKa3aHHbIE B UEPTEKE JI€TAIH, [IPH YUCTOTE IOBEPXHOCTU
3 WY Ha HOMUHAJIBHBIE Pa3Mephl, YKa3aHHbIE B TEXHOJIOTUYECKOM YEPTEkKE
IIpeIBapuTeNIbHO 00paboTanHOol (000apanHHoI) 3aroToBku. B Tabnuuax 'OCT 7829
yKa3aHbl HOMUHAJIbHbBIE BEIMYMHBI IPUITYCKOB HA pa3Mep JeTalld U3 pacuera o0paboTKu
ITIOKOBOK C JIBYX CTOPOH, a MpeJIeNIbHbIE OTKJIOHEHHUS yKa3aHbl HA HOMHHAJIbHBIE pa3Mepbl
nokoBoK. [Ipu 06paboTke neTanu ¢ OJHON CTOPOHBI MPUIYCK IPUHUMAIOT PABHBIM
MIOJIOBMHE BEJIMYUHBI, ykazaHHOU B Tabmunax ['OCT 7829; BepxHee OTKIIOHEHHE IPU 3TOM
COXpaHSIOT 0e3 U3MEHEHUs, a HIKHEee MPUHUMAIOT ¢ Koaduuuentom 0,5. Jlns
HeoOpabaThIBaeMbIX MOKOBOK MJIM YYaCTKOB JOMYCKH Ha COOTBETCTBYIOIINE pa3Mephbl
HazHavatotcst mo OCT 7829 ¢ koaddunuentom 0,5—0,8. HapyxkHbie pagnycel
OKpPYTJIEHUH, YTSDKKH MPU IPOIIMBKE U OTPYOKE, CIBUT CEUEHU, CMEIIEHHE OTBEPCTHUS
MIPU IPOLIUBKE, HEMEPIIEHIUKYJIISIP,HOCTh TPaHeil, HEPAaBHOMEPHOCTb paClpeaesICHHs
MIPUITYCKa U APYTUE UCKAXEHUSI (POPMBI HE TOJIKHBI BEIXOAUTH 32 MPEeIibl JOIMyCKa.
Jlanee cTyJeHTy He0OXOAMMO MOKa3aTh CXEMY pacueTa JOMYCKOB U MPUITYCKOB 110
Hapy>KHBIM U BHYTPEHHHUM TIOBEPXHOCTSIM JICTAIIH.

II. Onucanue wkanvl oueHusanus

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapakmepucmuxu gvinonanenus 3nanus: Ouenka «OTJIMUHO» BeicTaBiseTCs CTYIEHTY,
KOTOPBIH MMOKa3al MpU OTBETE Ha BONPOCHI 3a4€THOTO OMIIeTa U Ha JIOTIOJIHUTEIIbHBIE BOIIPOCHI, UTO
BJIa/I€T MaTeprajIoOM U3YYEHHOMN NUCUUIUIMHBI, CBOOOIHO MPUMEHSIET CBOU 3HAHUS JJIs
00BSICHEHUS pa3IMYHBIX SBJICHUN U pEeIlIeHHs 3a/1a4.

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
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Onucanue xapaxmepucmuxu evinoanenus snanusa: Onenka «XOPOILIO» BbicTaBiseTCs CTYAEHTY,
B OCHOBHOM IIPaBHJILHO OTBETUBIIEMY Ha BOIIPOCHI 3a4€THOrO OMJIETa U HA JONOJHUTEIbHbIE
BOIIPOCHI, HO AONMYCTHBIIEMY IIPHU 3TOM HENIPHHLUUIIHAIBHBIE OIIUOKH.

Ouenxa: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax. 60
Onucanue xapakmepucmuru svinoanenus s3uanus. Ouenka «Y JIOBJIETBOPUTEJIBHO»
BBICTABIIICTCS CTYJCHTY, KOTOPBIM B OTBETAaX HA BOIIPOCKHI 3a4E€THOTO OWJIeTa JOMYCTHII
CYILIECTBEHHbBIE U J1aXke rpyOble OMIMOKH, HO 3aT€M UCIPABUII UX CaM.

Oyenka: 2
Onucanue xapakmepucmuku svtnonanenus 3uanus. Ouenka «HEY JTOBJIETBOPUTEJIbBHO»
BBICTABIIICTCS CTYJEHTY, KOTOPBIN: a)HE OTBETHII HA BOMPOCHI 3a4€THOTO OmiieTa; 0)pu OTBETE Ha
JOTIOTHUTEIIbHBIE BOMPOCHI OOHAPYKIII HE3HaHUE OOJIBIIOro pasjiesa MporpaMMbl BOIPOCOB K
3auery.

1I1. IIpasuna évicmaesnenusn umo2o60i OYeHKU no Kypcy

Onenka BbIcTaBisieTcss MO pekoMmeHganusaMm cucreMbl BAPC, myremM cyMMupoBaHMsI OLEHKU 3a
KOHTPOJIBHBIE MEPOIIPUATHS B CEMECTPE, U 3aTE€M y4ET OLEHKH IOJyYEHHON CTYIEHTOM Ha 3a4ere.
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