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1. Heawn, 3an0aum 1 IJIaHUPYyeMble Pe3yJbTAThl 00y4YeHNsl 10 AUCHUILIHHE

Heasimu ocBOCHMS TUCIUTUINHBI « T€OpHst M TEXHOJIOTHS TOpsYeil 00bEMHON
ITAMIIOBKW» SIBJISIETCS:

- TIOJITOTOBKA CTYACHTOB K JIEATEIILHOCTH B COOTBETCTBHUM C KBaTH(UKAITMOHHON
XapaKTepUCTUKON OakanaBpa MO HampaBieHUI0, (OPMUPOBAHKE OOIIEHMH>KEHEPHBIX
3HAHUW U YMEHHI MO TaHHOMY HaIlPaBJICHUIO;

- WM3y4Y€HUE TEOPETUYECKUX OCHOB IPOILIECCOB ropsyeil OOBEMHOHN IITaMIIOBKH,
MO3BOJIAIOIIMX  BBIIOJHHUTh  PALMOHAIBHOE  IMOCTPOEHUE  TEXHOJOTMH  C
UCII0JIb30BAaHUEM HEOOXOJAUMBIX BUJOB O0OPYOBAaHUSI U OCHACTKHU.

- OCBOEHHE METOJIMK pacueTa AeOpMAIIMOHHBIX M SHEPTOCHIIOBBIX XapaKTEPUCTHK
omepanuii ropsiueii 00beMHOMN MITAMIIOBKH.

Nzyuenne kypca «Teopuss u TEXHOJOTHS TOpsuel OOBEMHOW IITAMIIOBKM»
CIOCOOCTBYET PACHIMPEHUIO HAYYHOTO KPyro3opa U pellaeT 3afady MmojaydyeHus Toro
MUHAMYMa (PYHJIaMEHTaJIbHbIX 3HAaHUW, Ha 0a3e KOTOPBIX OYIyIIMA CHenuaIucT
CMOXET CaMOCTOSITEIIBHO OBJIAJI€BATh HABBIKAMHM ITPUMEHEHUS MOJIYYEHHBIX 3HAHUMI
JUISL PELIEHUS TPAKTUYECKHUX 3a]a4.

O6yuenne mno aucHuiuimHe «Teopuss W TEXHOJIOTHS TopsAder OOBLEMHOMU
HITAMIIOBKKA»  HalpaBieHO Ha (GOpMHUpPOBaHME Y OOYYAIOMIMXCA — CIIEIYIOIIUX

KOMITETEHIINM:
Koa nu HammeHoBaHue NuaaukaTopbl 10CTHKEHUST KOMIIETEHIUH
KOMIIeTEeH NI
[1IK — 1 Crocoben UIIK-1.1. PaccuntbiBaet u orpabaThiBacT
TCXHUICCKHU TEXHOJIOTUYECKHUE MPOLIECCHI KY3HEYHO-
MOJArOTABIINBATH

IMTaMIIOBOYHOI'O ITPOU3BOACTBA
KY3HCUHO-IITAMIIOBOYHOC

IIPOU3BOJCTBO, €r0
obecreueHme 1 KOJIMYECTBO 000PYIOBAHUS U UHCTPYMEHTA JUIs

HOPMUPOBAHKE OCYIIIECTBJIEHUS TEXHOJIOTUUECKUX ONeparuii
NIIK-1.3. ®opmynupyeT TpeOOBaHUS K METOAaM
IUTAHUPOBAHMS TEXHUYECKON U TEXHOJOTUYECKOM
MOATOTOBKHY ITPOU3BOJICTBA U BBIMOTHEHUS
KY3HEUHO-IIITAMIIOBOYHBIX paboT

UIIK-1.2. Onpexnenser HEOOXOAUMBIN COCTaB U




HucuumuinHa oTHocUTC K oOs3atenbHOM dvactu (B1.2.3),
y4acTHUKaMU 00pa30BaTeIbHbIX OTHOLIEHUH Onoka «/{ucuunmuael (Moaynu)» YacTs,
dbopmupyemasi yuaCTHUKaMU 00pa30BaTENbHbBIX OTHOLLICHUH.

Hucuunnuna «Teopuss W TeXHOJOTUS ToOpsiueld  O0OBEMHOM
B3aMMOCBSI3aHa JIOTMUECKH M COAEPKATEIbHO-METOANYECKA CO
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2. MecTo JTHCHUIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

nucuumanaamu OOIT:

Brenenue B mpoeKTHYIO 1€ATEITLHOCTD;
Brenenue B mpodeccuio;
TexHOmOoTHYEeCKUe MAITUHBI K 000PYy/I0BAHHUE;

Teopus 06pabOTKM METAIOB JABICHUEM;

TexHonorn4eckue INOKPBITHUA U CMA3KH B IIpOHECCax 06pa6OTKI/I JaBJICHUEM,

KoHCcTpyKIus 1 pacyeT HHCTPYMEHTA JJIsl IMCTOBOM IITAMIIOBKH;

Ou3nKO-XMMUYECKHE MPOIIECCHI PU HArpeBe B 00pabOTKE 1aBICHUEM.

3. CTpykKTypa U coaepKaHue IUCHUILIHHBI

OO6mast TpyI0€MKOCTh AUCIHUIUIMHBI cocTaBisieT 6,0 3adeTHbIX(€) eauHuIl(bl)

(216 vacos).

3.1 Buabl y4eOHOI1 padoThl U TPYA0EMKOCTH
3.1.1.04nas popma o0OyueHus

. Cemectp

Buj yueOHbIX 3aHATHIH ; -
OO0umas Tpy10eMKOCTh 108 (3 3.¢) 144 (4 3.e.)
AUCHUTIINHBI
AyIUTOPHAs HATPY3KAa 36 72
Jlexknun 18 18
IIpakTH4eckue 3aHATHS 18 36
JlaGopaTopHbIii NPAKTHKYM - 18
CamocrosiTeibHasi padoTa 72 72
PI'P/kypcoBoii mpoekT na
Bua npome:xyTo4HOI aTTeCTAllMA 3auer JK3aMeH

dhopmupyemoit

IITaMIIOBKW
CIEAYIOUIUMHA




6

3.2 TeMaTu4ecKHUil IJIaH U3Yy4YeHHUS JUCHUILTHHBI
(o ¢popmam oOydeHUs)
3.2.2. ounas gopma oOydeHUSI.

Pa3nenni/Tembl TpynoemkocTs, 4ac
AUCHUTLIHHBI
AynuTopHasi
padora §
=
= =
1 Tema 1. BBenenne. Ponb ropsiueit 6 2 5
00BEMHOI ITAMITOBKH B
MaIIMHOCTPOECHUU
2 | Tema 2. HanpsikeHHO-IeOPMUPOBAHHOE 6 4 5
COCTOSTHUE
3 Tema 3. Kpusble ynipouHeHUs 6 4 5
4 | Tema 4. I'opsiuas nedopmariusi. 6 4 5
[LmacTuuHOCTH MaTepUAIIOB.
CBepXIIaCTUYHOCTb.
5 Tema S. Kitaccudukanus TexHoI0THH 6 4 5
I'OLI. TemneparypHblii HHTEpBaAI IPU
["OI1l.
6 | Tema 6: 3aroTOBUTEIIbHOE ITPOU3BOICTBO 7 2 10
7 | Tema 7: OCHOBHBIE 3TaIlbl COCTABJICHUS 7 2 8
TeXHoJornueckoro npouecca 'O
8 Tema 8: Koska. [lITamnoBka Ha MoJioTe 7 2 10
9 Tema 9: [lITamMnoBKa B OTKPBITHIX U 7 2 5
3aKPBITHIX IITAMIIAX.
10 | Tema 10: [lItamnoska Ha KT'THII. 7 2 5
11 | Tema 11: Buasl TexHoioruueckux| 7 4 10
onepanwii. [IpaBriia Be1OOpa
12 | Tema 12: IlpoexktupoBaHue IITaMIoOBOM| 7 4 10
ocHacTku (mrrammnoB) npu ['OII
13 | IpakTHuyeckoe 3ansitue Nel. 6 18 5
Ilocmpoenue noxosku I'OCT 7505-89
14 | IlpakTnuyeckoe 3ausitue Ne2. Pacuem 7 18 5
MEeXHOI02ULEeCKUX Nepexo0o8.
IIpakTnyeckoe 3ansitue Ne3. 7 36 36
Ilocmpoenue wimamnoso2o uHcmpymeHma
15 | JlabopaTopHasi padora Nel /locmpoenue 7 8 5
KpUGOU YNpOUHEHUs
16 | JlaboparopHnasi padora Ne2 7 6 5
Hccneoosanue hopmousmenenus
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00pasyo6 npu ocaoke Ha cUOPABIULECKUX
npeccax.
17 | JlabopaTopHasi pabora Ne3 Pacuem 7 4 5
mexHon02uYecKux nepexo0os oas I'KM.
HUTOI'O 6-7 36 54 18 144

3.3 Conep:xxkanue TUCHUILINHBI
Tema 1. Benenue. Ponb ropsiueit 00beMHOM IMITAMIIOBKH B MAIIMHOCTPOSHUH.

CoctosiHue W mepcrneKkTuBbl pa3BuTus. OOmas XapaKTepUCTHKA IPOIECCOB
IITAMIIOBKU. Teopus MmiacTHdeckux aedopmaruii. OU3NKO-MEXaHUUECKHUE OCHOBBI
TEOpUHU KOBKM U IITaMnoBku. Kpurepun nedopmupyeMoctu MeTaisioB. Pazpyienue
METAJJIOB. MAaTEMAaTUYECKOE MOJEIMPOBAHWE KOBKM M IUTAMIIOBKA B TOpSYEM
COCTOSIHUM.

Tema 2. Hanpsi:keHHo-aepopMupoBaHHOe cocTOsiHUHE. DU3MYECKHE OCHOBBI
miacruueckoii  gedpopmanmu.  MomHocte  gedopmanmu.  HampsokeHHo-
ne(OPMUPOBAHHOE COCTOSIHUE COBOKYNHOCTh HANpsDKEHUM U JaedopManui,
BO3HUKAIOIIMX MpPH JEHCTBUM HA MaTEPUAIbHOE TEJIO BHEIIHUX Harpysok,
TEMIEPATYPHBIX MoJIeH U Apyrux ¢pakTopoB. COBOKYIHOCTH HAMPSHKEHUN MOTHOCTHIO
XapaKTEPU3yeT HANPSDKEHHOE COCTOSTHUE YacTHIbl Tejla. Ty COBOKYIIHOCTb
3alMChIBAIOT B BUJE TEH30pa HampsbkeHUil. B ocHOBe Bcex mpoueccoB 00paboTKH
MeTayioB JaBiaeHueM (OM/I) JeXHUT CHOCOOHOCTh METAUIOB M HMX CIUIABOB 0]
JEHCTBUEM BHEUIHMX CHJI IJIACTUYECKU Ae(POpPMHpPOBATHCS, T. €., HE pa3pyllasch,
HEOOpaTUMO M3MEHATh CBOIO (opMy M pa3mepsbl. Ilpyu 3ToM M3MeHseTCs CTPyKTypa
MeTalljia, ero MeXaHn4eckrue U GU3NYECKUe CBOMCTRA.

Tema 3. KpuBble ynpouHeHusi. Y IPOYHEHUE METAILJIA IPUHATO MPEACTABISATH B
BUJIC€ KPUBBIX YNPOYHEHMS, WJIM KPHUBBIX HMCTHUHHBIX HANPSDKEHHM, IMOJYy4aeMbIX
UCIbITaHUEM OOpa3loOB Ha pacTsbkeHue. M3 Kypca CONpOTUBIEHHS MaTepuasoB
U3BECTHBI KPUBBIE PACTSDKEHUS, KOTOpPblE OOBIYHO CTPOST B KOOPAMHATAX. 31€Ch—
UCTUHHAsI, WU JorapupmMuyeckas, jAepopmanuss — YCIOBHOE HalpsKEHUE,
IOJTy4aeMOe JIEJICHUEM TEKYILEH CHIIbl pacTsLDKEHUs 00paslia Ha HayalbHYO IJI0LIa/lb
€ro IONEPEeYHOro cedeHus. VIcTMHHOE HampspKeHWE — SBIACTCS  IPEAEIIOM
TEKy4eCTH YIIPOYHEHHOI'O  HakJenoM marepuana. MHorma ero  HasbpIBaroT
HANPSDKEHUEM TEKy4eCTH. 3aBUCUMOCTh MEX]Iy CONPOTUBIIEHUEM JedopMaluy, T. €.
HaOpsDKEHUEM TEKYy4YeCTH, W CTENeHblo Jaedopmanuu H300pa)atoT KPUBBIMU
ynpouHeHus. IIpy MOCTpoeHUM KPHUBBIX YHPOUYHEHHS MO OCH OPAMHAT OOBIYHO
OTKJIaJpIBAIOT HANPSKEHUE TEKY4eCTH, a MO OCHU al0CIUCC — OTHOCUTENIbHYIO
nedopmariuio.

Tema 4. Topsuyas  pepopmanusi. IlnacTM4HOCTH  MaTepHaJsIOB.
CBepxXIIaCTUYHOCTD.



[lpu ropsuelr nedopmarmu, HapsAy C YOPOYHEHHEM, HAOIIOAACTCS H
pa3ynpouHeHHe, CBSI3aHHOE C BO3BpaTOM U pekpuctammzanueii. dusndeckas
IpUpoJIa BO3Bpara

— AHHUTWIANMS 4YacTH JWCIOKAlUui, WHUIMHpYyeMash (QIIYKTyalusMH, T.e.
TETUIOBBIMU  JIBIDKCHHSIMH ~ aTOMOB ~ BOKPYT HUX  IIOJIOKEHUH  paBHOBECHSI.
Pekpucrammmzanus B 3apOKJICHHN U POCTE HOBBIX 3€PEH 3a CUeT JAe(hOpMUPOBAHHBIX
ctapbix. [Ipu 3TOM AHCIOKAIMOHHAS CTPYKTYpa CTApBIX 3€PEH COXPAHSETCS JIUIIb
YaCTHYHO, OONBIIMHCTBO e aedekroB wucuesaer. O0a mpolecca CBS3aHBI C
nuddys3ueir aTOMOB U MPOTEKAIOT BO BpeMeHHU. [Ipr 3TOM CKOPOCTh pa3ylnpOYHEHUsI
TEM BBIIIE, YeM OOJbIIEe YIMPOYHEHHOCTh METaJlla, W, Hao0OpOT, Pa3yNpOYHECHHUE
MOCTETIEHHO 3aTyXaeT, 10 Mepe TOr0 KaK MeTaJul pa3ylnpOYHSETCS.

Ecmu merann miurenbHOE BpeMsi 1eOPMUPYETCS C IMOCTOSHHONW CKOPOCTBIO
negopManuu, CKOPOCTh YIIPOUYHEHHSI U CKOPOCTh Pa3ylNpOYHEHUS YCTAHABIMBAIOTCS
Ha OJHOM YypoBHE. UeMm BbIIE 3HAYCHHE TAKOW CKOpPOCTH nedopMarviu, TeM
MHTEHCHBHEE MPOTEKaloT 00a mporecca (CKOPOCTh YIPOYHEHHS MPSMO CBS3aHA CO
CKOPOCTBIO JIe(OpMaIH, CKOPOCTHIO pa3ylMpoOYHEHHS — B pe3yJbTaTe TOTO, YTO
HarnpsDKeHHe TEKY4eCTH, COOTBETCTBYIOIIIEE COCTOSHHIO  PaBHOBECHS,
yCTaHABIMBAETCS Ha OoJiee BBICOKOM ypoBHE). [Ip W3MEHEHHH CKOpPOCTH
neGopManuu MPOUCXOJUT HAPYIIEHUE PABHOBECUS MEXIY OOOMMH MpoIleccaMu H
HIOCTETIEHHOE (C 3ar031aHUeM 110 OTHOILIEHUIO K CKOPOCTH Je(OpMaIii) H3MEHEHUE
HANPSHKCHUS TEKYYECTH.

[11acTHYHOCTBIO HA3BIBAIOT KaK CIOCOOHOCTh MaTepHalia MpH ONpeeICHHBIX
YCIOBUSIX HEOOpaTuMo eopMHPOBAThCs 0€3 pa3pylIeHUs, TaK U KOJHMYECTBEHHYIO
OLIEHKY 3TOT'O CBOWCTBA — HAKOILICHHYIO JIe(hOpMaIIHIO K MOMEHTY Pa3pyIICHUs.

JInst BBIOOpa ONTUMAIBHBIX PEXKHUMOB MOXKET OKa3aThCs JOCTATOYHO pacyera Imo
OTHOMY WJIA JIByM HU3 TpeX KPHUTEPHEB, KOTOPHIE COOTBETCTBYIOT CIIEAYIOMICH
KJIaccu(PUKALMU TEXHOJIOTHYECKUX MPOIIECCOB H30TEPMUIECKOTO 1e(hOPMUPOBAHHS:

1) 06paboTKa MANOTIIACTHYHBIX METAJIOB: TUTEWHBIX ATFOMUHHEBBIX CIUIABOB,
OpOH3BI, MAJIOTUIACTUYHOM JaTyHH, YyT'YHa, )KapOIPOYHBIX HUKEJIEBBIX CIIAaBOB

2)  mTaMOOBKa  METAJUIOB,  HWMCKOIIMX  BBICOKOE  CONPOTHBIICHUE
ne(opMUPOBAHUIO: THTAHOBBIX M JKapPONPOYHBIX CIUIABOB, OBICTPOPESKYIIMX U
YIJIEPOAUCTHIX MHCTPYMEHTAIBHBIX CTaJeH;

3) o0OpaboTka CIJIaBOB C  Y3KUM  TEMIEpPaTypHbIM  HHTEPBAJIOM
ne(pOPMHUPOBAHUS: HEKOTOPHIX THTAHOBBIX CIUIABOB, MAaTEPHAJIOB, MOIBEPTAIOIIHXCSI
TEPMOMEXaHUUYECKOI 00paboTKe U APYTUX METAIIIOB.
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Tema S. Knaccuguxanus rexnosaorui I'OILLL. TemnepaTypHbiii HHTEpBAJ NIPU
I'Oml.

Texnonoruyeckuit nporecc ['OLLl oTaryaeTcss 3HAUUTENBHBIM Pa3HOOOpa3HEM
U OompenensieTcs BbIOOPOM CaMOro H3Aeius M HMPUMEHSIEMBIM 00O0pYyI0BaHUEM.
TexHonornueckuit mporiecc 3aBUCUT OT PopMbl TOKOBKH. [1o popme B miiane mokoBKH
JIENATCS Ha IBE TPYIIIBL: JUCKU U MOKOBKH YATUHEHHON (DOPMBI.

['OILI TpebyroTcs 3HAUNTENBHO OOJBIINE YCUIIUS, YEM MTPH KOBKE OJHOTHITHBIX
neTanei. ITo CBA3aHO C TEM, YTO IPH IUTAMIIOBKE TEYEHUE METajula 3aTPYJHEHO
TPEHUEM O CTEHKHU Pydbsl M TEM, YTO Je(dOpMalUU OJHOBPEMEHHO IOJIBEPIrarOTCs
OoJbIIME 00BEMBI 3aTOTOBKH.

Kpome TOro, mMacca ImITaMIOBAaHHBIX IMOKOBOK OIPAHMYMBAETCS MOLIHOCTBIO
obopynoBanus; 00srgHO 3170 10 100—200 KT

[Ipouecc mITaMIIOBKM BBINOJIHAETCS B 3aBUCMMOCTH OT BHJA IOKOBKH, pPojJa
MaTepuaja U XapakTepa MpOoM3BOJCTBAa HA YCTAHOBKAaX pa3inyHoro Buaa. Hambonee
IIMPOKOE paclIpOCTPAHEHHWE MOJydYnsa INTaMIIOBKAa Ha MOJOTax, Mpeccax, Io-
PU30HTAILHO-KOBOYHBIX MAIIMHAX, KOBOUHBIX MM POTALMOHHO-00’KMMHBIX BaJIbLIaX
U IpyroM 000pyJOBaHUH.

TexHOonornyecknii mpouecec M3roTOBICHUS IOKOBKHM BKIIIOYAET CIIEIYHOLIUE
orepaiuu: OTpe3Ka MpoKaTa Ha MEpHBbIE 3arOTOBKHM, HArpeB, IITaMIIOBKa, 0Ope3ka
007104 1 MpoOUBKa IUICHOK, MpaBKa, TepMHUUECKass 00pabOTKa, OYUCTKA MOKOBOK OT
OKaJIMHBI, KATMOPOBKA, KOHTPOJIb TOTOBBIX TTOKOBOK.

[lepen mTamMnoBKO# 3arOTOBKHU JOHKHBI OBITH HAarPEThl PABHOMEPHO O BCEMY
o0beMy 110 3amaHHON Temrieparypsl. 1lpu HarpeBe HOKHBI ObITh MUHMMAJIBHBIMU
OKaJIMHOOOpa3oBaHUE (OKUCIEHHE) U 00€3yIJIEpOKUBAHNE TOBEPXHOCTHU 3arOTOBKH.
Hcrionb3yroTCsl 3JEKTPOKOHTAKTHBIE YCTAaHOBKHM, B KOTOPBIX 3aroTOBKA, 3a)kKaTas
MEJHBIMU KOHTAaKTaMH{, HarpeBaeTCs IIPU MPOITYCKAHUHU 110 HEH TOKA; NHYKIIHOHHBIC
YCTaHOBKH, B KOTOPBIX 3arOTOBKAa HAIPEBAETCSI BUXPEBBIMH TOKaMU; Fa30BbIE €YU, C
0€30KHUCIUTENbHBIM HATPEBOM 3ar0OTOBOK B 3alTUTHON aTMocdepe.

Tema 6: 3aroTroBuTe/JIbHOE MPOU3BOJACTBO

3aroTOBUTENIBHOE  MPOU3BOJACTBO  —  TEXHOJOTMYECKUE IIPOLIECCHI
IpeoOpa3oBaHusl UCXOAHBIX MAaTEpPUAJIOB B 3arOTOBKHU JAeTajeil MamuH (00paboTka
METAJIJIOB JIaBJICHUEM, JIUThE, cBapka). OCHOBHBIM UCXOAHBIM MaTEPUAJIOM SIBIISIOTCA
METa/uIbl M CIUIaBbl Ha MX OCHOBE. MeTaulbl — HENpO3payHble KPUCTAJUIMYECKUE
BEIIECTBa, OO0JIAJAIONINEe TAKUMH XapaKTEPHBIMH CBONCTBAMH, KakK IPOYHOCTD,
IUTACTUYHOCTD, AMEKTPONPOBOJAHOCTD, TEIIONPOBOIHOCTD, OJeCK. MeTabl: YepHbIe
(>keJie30 U CIUIaBbl HA €r0 OCHOBE) U LIBETHBIE (BCE OCTAIbHBIE).
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O0paboTka METaUIOB JaBJICHHEM — OJMH M3 HamboJjee pacrnpoCTPAHEHHBIX U
MPOTPECCUBHBIX METOJ0B 00paboTku. I[Ipu 00paboTke AaBieHUEM MPOUCXOIUT
tactudeckas nedopmanus, U3MeHstomas (GopMy 3aroTOBKH 0e€3 M3MEHEHHS ee
Macchl. MaTepuaibl, 001aJaolie BEICOKOH TNIACTUYHOCTHIO B XOJIOTHOM COCTOSTHAH
U3MEHAIOT CBOIO (GopMy 0Oe3 HarpeBa, Uil MOBBIIIEHUS TUIACTUUYHOCTH 3arOTOBKH
00b1uHO HarpeBaioT. Cie10BaTEeNbHO, PAa3IUYalOT XOJOAHYIO U TOpAYyI0 00paboTKy
MaTepuasoB AaBieHueM. [Ipu 3TOM HCHOIB3YIOTCS CIEAYIOUIME TEXHOJIOTHYECKHE
METO/IbI:

IIpokarka — aedopmupoBaHue MeTaia (3arOTOBKH) MyTEM O0XaTHS MEXITY
BpAIAIOIIMMUCST BaJIKaMU MPOKATHOTO cTaHa. BpIBaeT mpokar mpocToro mpoQuis
(xpyr, KkBajpar), pacoHHoro npoduss (MBeUIep, YrojokK), JUCTOBON MPOKaT, TPYOHI,
NEPUOANYECKUN U CIIEIMATLHOTO MPOQUIIS.

Bonoyenne — mporiecc mMpoOTATUBaHUS HAa BOJOYHIIBHOM CTaHE NpPyTKa depes
OTBEPCTHE BOJIOYMJIBHOM JOCKM: TIPU H3TOM IMONEPEYHOE CEUeHUEe IMpyTKa
YMEHbILIAETCS, YIMHA YBEINIMBAECTCS, a 00padaThIBa€MbIil METAJT IPUHUMAET POpMY
¥ pa3Mephl 3TOTO OTBEPCTHUSL.

[IpeccoBanue — mpoIeCcC BHIABIMBAHMS METaIa, 3aKII0YCHHOTO B 3aMKHY ThIN
00BeM IUIIMHpA-MaTPHIIBI YePe3 OTBEPCTHE B MATPHIIC B 3aBUCUMOCTH OT ()OPMBI U
pa3MepoB KOTOPOTO IMOJIyYalOT HW3JETHs J000M, Jake camMOd CI0XHON (OpPMBI
(mpyTKH, TPYOBI).

CBoOoHast KOBKa — MPOIIECC Topsiueit 00pabOTKM MeTallia JaBJICHUEM, B X0/
KOTOPOTO UMEET MECTO CBOOOHOE TE€UEHUE METAJLIA.

[tamnoBka — mporecc aegopMmarii MeTala B TOPSYEM WIH XOJOJHOM
COCTOSTHMM, KOTJa TEYCHHE MeTajula OrpaHWYMBAcTCs CTeHKaMu pabouei
MOBEPXHOCTH CIIEIUATBHOTO HMHCTPYMEHTAa — INTamIma, OYepTaHue W pa3Mepsl
KOTOPOTO COOTBETCTBYIOT Oyaymieit neramu. [lItamnoBka: oObeMHas ¥ TUCTOBAS.

Tema 7: OcHOBHBIE JTanbl COCTABJEHHUS TEXHOJOTHYECKOro Impouecca
rou

[Ipu pa3paboTke TEXHOJOTUYECKOTO TMpollecca OOBEMHON IITAMIIOBKH
OTNIPaBHBIM ITYHKTOM SIBIISIETCS TPOCKTHUPOBAHUE UYEPTEKa IOKOBKH, KOTOPBIHA
COCTaBIISIIOT HA OCHOBaHUM YepTexka aetand. OT mpaBHWILHOW pa3pabOTKH dYepTexa
TIOKOBKH 3aBUCAT CJIO)KHOCTh, @ HHOTAa U BO3MOXKHOCTh c€ M3roToBJeHHs. [IpuHsTa
Takas MmocJjieJjoBareabHOCTh mporecca ['OLL:

1) BBIOOp TIOCKOCTH pa3beMa;

2) Ha3HA4YEeHHE MPUITYCKOB, JOIYCKOB U HAITyCKOB;

3) onpeneneHue MTaMIOBOYHBIX YKIOHOB;

4) ompeneneHue paanycoB 3aKpyTIICHHS,



11

5) KOHCTpYHpPOBAaHKE B TOKOBKAX C OTBEPCTUSIMH HAMETKH MOJI MPOIIUBKY;

6) KOHCTPYUPOBAHHE IITAMIIOB C YYETOM PACIOJIOKEHUS BOJIOKOH B MOKOBKE,
MPUEMOB M yJIOOCTB IITAMIIOBKH, PACTOJIOKEHUS 0a3 MOCIeAYIONed MeXaHNYeCKON
00pabOTKH U T.1

Tema 8: KoBka. IllTamnoBka Ha MoJji0Te

KoBKkoii Ha3bIBaeTCS MpOIECC TOPSUe 00padOTKM METAJIOB JIaBJICHUEM, TMPHU
KOTOPOM ITyT€M MHOTOKPATHOTO JEHCTBUS MHCTPYMEHTA, HapuMep, OOMKOB METaIT
IJIaCTHYECKHU eopmMupyercs, MOCTEEHHO pruoOpeTas 3agaHHbie Hopmy, pa3Mepsl
1 CBOMCTBA.

N3z nenue, nosyyaeMoe KOBKOM, Ha3bIBatOT ITOKOBKOM.

CymiecTByeT JiBa BU/1a KOBKH: CBOOOJIHAS U B IIITaMITaX.

CB0OOMHON KOBKOW HA3bIBAECTCSI TPOIIECC, MPU KOTOPOM (HopmMooOpa3zoBaHUE
ITOKOBOK MPOMCXOAUT IO yAapaMH MOJIOTA WM HAXKUMOM Ipecca. TeueHne Meraia
B CTOPOHBI CBOOOHOE 1 HE OTPAaHUYCHO MTOBEPXHOCTSIMHA HHCTPYMEHTA.

[ItamMnoBKO Ha3bIBalOT KOBKY B CTalbHBIX (Popmax-miTammnax. TedeHue
MeTaJllla OTPAHUYMBAETCS MOBEPXHOCTSAMHU MTOJIOCTEN, BBIPE3aHHBIX B IITAMIIE.

[[ITamMnoBka Ha  MOJIOTaX  CaMbli  YHHUBEPCAIBbHBIH W MIMPOKO
pacrnpoCTpaHEHHBIA BUJ IITAMIOBKH. DTO OOBSICHSAETCS TE€M, YTO MOJIOTHI MMEIOT
JIOCTaTOYHO MPOCTYIH0 KOHCTPYKLHIO M CPaBHUTEIBbHO Hemoporu. Kpome Ttoro, Ha
MOJIOTaX MOJKHO BBITIOJHATh TMPAKTUYECKH JIOOBIE INITAMIIOBOYHBIC OTEPAIMH H
nepexonbpl. MoOJOT 3TO MallMHAa YJIApHOTO (MHEPIMOHHOrO) TUMa. MaccuBHas
MO/IBYOKHAS JIeTalbh 6a0a MOJIOTa C 3aKPETICHHOM Ha HEel YaCThIO IITaMITa Pa3roHeTCS
noj, JIEUCTBUEM COOCTBEHHOM CHJIBI TSDKECTH JIMOO C TIOMOIIBIO KaKOTO-HUOYIb
HSHEPrOHOCUTEJIS A0 ONPEACICHHON CKOPOCTH Y MPOU3BOJIUT YJIap MO 3arOTOBKE.

JIns BBINIOJIHEHUSI TEXHOJIOTHYECKOW OMepaluyd IITaMIIOBKH HE0O0XO0IUMO
CTOJIbKO yAapoB, 4YTOOBI CyMMapHas KHHETHYecKas SHeprusi Obula paBHa padoTe
TJIACTHYECKOU eopmaruu.

Tema 9: lllTaMnoBKa B OTKPBITHIX U 3aKPbITHIX IITAMIIAX.

Hanmune 6onbioro paznooOpaszus Gopm u pa3MepoB IMITAMIOBAHHBIX TTOKOBOK
00YCIIOBIIMBAET CYIIECTBOBAHUE PA3TMYHBIX CIIOCOOOB IITAMITOBKHU. Tak Kak XapakTep
TEUCHHUs METAJJIa B MPOLECCE IMTAMIOBKU OMNPENEISIETCS TUIIOM IITaMIiia, TO 3TOT
MPU3HAK MOXKHO CYUTATh OCHOBHBIM Il KJIaCCU(UKAIMU CIIOCOOOB IITaMITOBKH.
3aroroBKaMM ISl TOpSiYEM INTAMIIOBKHM B TOJIABJISIIONIEM OOJIBIIMHCTBE ClIydae
CIYXUT TIPOKAT KPYIJIOTO, KBAJAPATHOTO WU NPSIMOyrojsHOTO Tmpoduieii. B
3aBUCUMOCTH OT THUNA IITaMNa BBIICISIIOT IITAMIIOBKY B OTKPBITBIX M 3aKPBITHIX
mramnax. [lItTaMrmoBka B OTKpBITBIX IITaMIax XapaKTEPU3YETCAd NEPEMEHHBIM
3a30pOM MEXY IOJABMXHOM M HEMOJBM)KHOM dYacTsIMHU IuTamma. B 3ToT 3a30p
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BBITEKAET YaCTh METaJla-00JI01, KOTOPBIN 3aKphIBACT BBIXOJ U3 MOJOCTH IITaMIa U
3aCTaBJISIET OCHOBHOM METaJUI IIEJIMKOM 3allOJIHUTh BCIO MOJOCTh . B KOHEUHBI
MOMEHT J1e(pOPMUPOBAHUS B 00JI0M BEKMMAIOTCS U3JIMIIKA METaJl1a, HaXOASIIUECs B
MIOJIOCTH, YTO MO3BOJISIET HE MPEIBSABIATH BBICOKMX TPEOOBaHUI K TOUHOCTH 3arOTOBOK
no macce. O6nor 3ateM oOpes3aeTcs B crnenuanbHBIX MmTammnax. [lltammoBkoi B
OTKPBITHIX MITAMITAX MOYKHO MOJYy4YaTh MOKOBKH MPAKTUYECKHU BCEX TUIIOB.

Hanunuue Gonbiioro paznooOpasust opm 1 pa3MepoB HITAMIIOBAHHBIX TTOKOBOK
00yCIIOBIMBAET CYIIECTBOBAHUE PA3IMYHBIX CIOCOOOB IITAMIOBKHU. Tak Kak XapakTep
TEYEHHUs METaula B MPOLECCE MITAMIOBKHU OINPEAENSIeTCS] THIIOM IITaMIla, TO 3TOT
IPU3HAK MOXKHO CUMTATh OCHOBHBIM [IJISl KJacCU(UKAIMU CIOCOOOB ILITAMITOBKH.
3aroToBKamMH JJig TOPSIYEM IITAMIIOBKM B TMOJABIISIIOIIEM OOJIBIIMHCTBE Cllydae
CIIY>)KMT TIPOKAaT KpYyIJioro, KBAaJpaTHOrO WM NPSIMOYroJbHOro mnpoduiein. B
3aBUCUMOCTH OT THUIIA IITaMMa BBIACISIIOT INITAMIIOBKY B OTKPBITBIX M 3aKPBITHIX
mramnax. lITamMmnoBka B 3aKpbITBIX LITaMIax XapaKTEPU3YETCS TEM, YTO IMOJIOCTb
HITaMIia B mpoiiecce AeOPMUPOBAHUS OCTAETCS 3aKPBITOM. 3a30p MEXKIY MOIABUKHON
Y HEMOJBM)XHOW YacTSIMU IITamma MpU 3TOM MOCTOSHHBIA M HEOOJBIIOW, TaK Kak
o0Opa3oBaHue 00104 B HEM HE MPEAYCMOTPEHO. Y CTPOMCTBO TAKUX IITAMIIOB 3aBUCHUT
OT TUIAa MAIllMHbI, HA KOTOPOW mmITaMiytoT. Hanpumep, HIKHSSI TTOJIOBUHA IIITaMIia
MOJKET UMETb IOJIOCTbh, @ BEPXHSS BRICTYM (Ha Mpeccax), Uiu Ha000poT (Ha MOJIOTAaXx).
3aKphITHIN IITAMIT MOKET UMETh HE OJIHY, a 2 B3aUMHO MEPIEHANKYJISIPHBIE IJIOCKOCTH
pa3zbeMa, T.€. COCTOSITh U3 3 YacTeu.

Tema 10: ITamnoBka na KI'HIIL.

Kpupomunueie  ropsuemramnoBounble  mpeccsl  (KULLIT)  mmpoko
MPUMEHSIOTCS [Tl TOpsiuel 00bEeMHOM IITAMITIOBKH, TaK KaK UMEIOT PsiJl IPEUMYIIECTB
10 CPABHEHHIO C MOJIOTOBOM IITAMIIOBKOM.

1. Tlonmyugaembie Ha KI'IIII mokoBkuM TOYHEEe MO pazmepaMm Onarojaps
MOCTOSTHCTBY XOJa npecca U (PMKCUPOBAHHOMY HIKHEMY TOJIOKEHHUIO MOJI3yHA, YTO
MO3BOJISIET YMEHBUIUTh OTKJIOHEHHS Pa3MEpPOB MTOKOBKH IO BbICOTE. IIOKOBKH MOKHO
HE KOHTPOJIUPOBATH HA CABUT, TAK KaK MOJ3YH JIBUXKETCS MO HAIIPABIISIIOLIAM CTAaHUHbI
U TOYHO COBIAJAET C BEepXHEH M HIDKHEM 4YacTIMU IITamma, OCHAIIEHHOTO
HaIpPaBJISIOIMMU KOJOHKAMU U BTYJIKAMHU.

2. IramnoBka xapakTepuszyercsi 0Oojiee BBICOKUM  KO3(PPHUIUEHTOM
UCIIOJIb30BAaHUSI MeTajyla, TaK Kak IITaMIbl MMEIOT BEpPXHHE W  HIDKHHE
BBITAJIKUBATENM, MO3BOJSIONIME YMEHBIIUTh IITAMIIOBOYHBIE YKJIOHBI, MPUITYCKH,
HalyCKM U JOMYCKH, YTO MPHUBOJAUT K OSKOHOMHM MeETajia M YMEHBIICHUIO
TPYAOEMKOCTH MPHU NOCIEAYIOUIe 00paboTKe MOKOBOK PE3aHHEM.
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3. VYaydmaroTcs yciIoBHA TpyJa BCJIEACTBUE MEHBIIET0 YPOBHS IIyMa,
BUOpAIlMM U COTPSICEHUSI MOYBBI, 0€3y/apHOro XapakTepa paldoThl, YTO MO3BOJISIET
yctanapiuBaTh KI'TII B 31aHusX 001€TYeHHONM KOHCTPYKITUH.

4. llItamnoska Ha KI'THIT xopomo noamaeTcsa aBTOMaTU3aIMHU.

5. bnarogapst ToMy, 4To AeopMmallis Ha Mpecce B KAKIOM Pydbe MPOUCXOAUT
32 OJMH XOJ IIPECCa, a Ha MOJIOTE 32 HECKOJIBKO yJIapOB IEPEXO0J HA IITAMIIOBKY Ha
KT'ILIT conmpoBokaaeTcst MOBBIILIEHUEM POU3BOIUTENBHOCTH B 1,4-2 pasa.

6. Koaddbumment nonesnoro aeiicteus (KII/1) mpecca, mpuBeeHHBIN K S HEPTUU
TOIUIMBA, B 2-4 pa3a BbIlIE, YEM Y MOJIOTA.

7. CebecTouMocTb npoAykKiuu, noaydenHoi Ha KI'ITI, vrke, ueM Ha MOJIOTE,
Oslarosiapsi CHUKEHHUIO pacxojia MeTajljia M 3KCIUTyaTallMOHHBIX 3aTpar.

Tema 11: Buabl Texnosiornyeckux onepauuii. Ilpasuiia Boioopa

OOt TEXHOIOTUYECKHI MPOLIECC U3TOTOBIIEHHUS TOKOBOK TOpsiuell 00beMHOM
IITAMIIOBKOM COCTOUT OOBIYHO M3 CIEAYIOUIMX 3TAMOB: OTPE3KU MPOKATa Ha MEPHBIE
3arOTOBKM; HArpeBa; INTAMIIOBKU; OOpe3KH 00J0s U MPOOMBKH IUICHOK; IMPaBKU;
TEPMUYECKON 00pabOTKU; OYMCTKHA MOKOBOK OT OKAaJUHBI, KaMOPOBKH; KOHTPOJIS
rOTOBBIX TOKOBOK.

JInsi OCyIIECTBIEHUSI BCEX 3THX ATAIOB IUITAMIIOBOYHBIE LIEXU MOTYT HMETh
COOTBETCTBYIOIIME OTACJICHUS, YYACTKM WJIM B COCTAaBE ABTOMAaTUYECKHUX JIMHHUU
HE0OXO0MMOe ISl HUX 000pyI0BaHHUE.

[Tocne dopmon3mMeHEeHNs B IITAMIIOBOYHBIX PYYbsIX C IMOKOBKOM BBITTOIHSIIOT
PO OTIAEIOYHBIX WM 3aBEPIIAIOIIMX TEXHOJIOTMYECKUN MPOLIECC I[ITAMIIOBKH
onepauuii. Bce MOKOBKM, IITaMIilyeMble B OTKPBITBIX IIITaMIIaX, UMEIOT OO0JOW B
IJIOCKOCTU Pa3beMa, a B MOKOBKAX C BHYTPEHHUMHU OTBEPCTHUSIMHU OCTAKOTCS IJIEHKH
MEXIy HaMeTKaMu (MCKJItouas MOKOBKH, HITAMITyeMbl€ Ha TOPU30HTAILHO-KOBOUHBIX
MallliHaXx).

Tema 12: IlpoexTpoBaHue IITAMIIOBOI ocHAcTKHU (IuTamnos) npu 'O

KoHCTpyKIMsT OCHACTKM 3aBUCUT OT COCTaBJIEHHOTO TEXHOJIOTHYECKOTO
pouecca U Mpe1yCMOTPEHHOIO B TOM IIPOLIECCE 000PYy10BaHUSL.

VYKa3aHHBII B TEXIIPOLIECCE THI OCHACTKU JOJDKEH 00ecreuuBaTh 3aJaHHYIO
IPOU3BOJAUTENBHOCTh TpyAa M TpeOyemoe (COrJacHO YEepTexy) KayecTBO
LITAMIIyEMOMW JETaJIH.

IIpr KOHCTPYyMpOBaHMM 3arOTOBUTEIBHO-IITAMIOBOYHOM OCHACTKH HAJO0
CTPEMHUTBCS K MAJIOM  METAUIOEMKOCTH, MAKCHUMAJIbHOMY  HCIOJIb30BAHUIO
HOPMAaJIM30BaHHBIX U CTaHIAPTU30BAHHBIX JETAJIEH U y3JI0B, 4 TAKKE K BO3MOKHOMY
YIPOIIEHNIO KOHCTPYKIMU. Heo0X0uMo CTpeMUTHCS K TOMY, YTOOBI OIIACHBIE 30HBI
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IITaMIIOB HE ObUTM JOCTYIHBI U PYK Oneparopa. ITO JOCTUTaeTcs 00 BBEACHUEM
3aIIUTHBIX YCTPOUCTB, JIMOO 3a CUET MPUMEHEHUS CPEICTB MEXaHU3AIUH.

Bompocsl  ynobctBa M 0€30MacHOCTH HEOOXOJUMO TMPEAYCMOTPETh IS
OMEepaToOpOB, U3TOTOBUTENEH, HaTaAYUKOB U TPAHCIIOPTHBIX pabOUHUX.

B xoHCTpyKIIMU OCHACTKH (IITaMIIOB, OOJBAHOK, OOTSYKHBIX ITyaHCOHOB U JIp.)
CIeAyeT NPEeAYyCMOTPETh BO3MOYKHOCTh TPAHCHOPTUPOBKM MEXKLEXOBBIMH U
BHYTPHULIEXOBBIMU TPAHCIIOPTHBIMHU CPEICTBAMM.

[Ipu mpoeKTHUpOBAaHUHM OCHACTKH HEOOXOAMMO OOECHEYUTh TEXHOJIOTMYHOCTD
W3TOTOBJICHUS JIeTajeil OCHACTKH, a TAK)KE TEXHOJOTMYHOCTh COOPKU, BOBMOXHOCTD
BOCCTAaHOBJICHUS pa0OYMX AJIIEMEHTOB B MPOLECCE IKCILTYaTAIINH.

OgHuM W3 BaXHBIX TpeOOBAaHUM K KOHCTPYKIMM OCHACTKU SIBJISIETCS
THIATETbHAs TMOATOHKAa K 00OPYAOBaHMIO, OOECHEUYECHHE HAJIEKHOCTU KpPEIICHHUS,
ynoOcTBO ocymiecTBiaeHus omepanuu. K ocHacTke, Kak K JH000W KOHCTPYKIUH,
JIOJKHBI IPEBSIBISTHCS TPEOOBAHUS IO COOTIOACHUIO TEXHUYECKON ICTETUKH.

3.4 Temaruka cCeMUHAPCKUX/MIPAKTUYECKHUX U JIA00OPATOPHBIX 3aHATHH

3.4.1.Cemunapckue/mpakTu4ecKue 3aHATUSA

IIpakTn4yeckoe 3ansitue Nel. /locmpoenue noxoexu I'OCT 7505-89.
3ansatus BKMovaroT u3ydeHus crangapra ['OCT 7505-89 «ITOKOBKU

CTAJIBHBIE IITAMIIOBAHHBIE». CryneHTbl 3HaKoMATCI C TEPMHUHAMH
TpeOOBAHUSIMU IO MPOEKTUPOBAHUIO U PACUETY CTAIBHBIX TTOKOBOK Maccoi 10 250kr.
[Io monyyenHomy 3agaHuto corinacHo ['OCTy mpoBecTH pacyeT W CIpPOEKTUPOBATh
YEPTEKU FOPSAYEH U XOJIOJHOU MOKOBOK.

IIpakTH4eckoe 3anaTHe Ne2. Pacuem mexHono2uueckux nepexooos.

[To mnpoBeneHHOMy pacueTy mpakTHueckoro 3ausatus Nel, momoOpatb
HeoOxoaumble TexHonornueckue omnepamuu ['OlL, cipoektupoBath paboune pydbH,
IIOATOTOBUTH MATEMATHYECKYIO0 MOJEIb ISl JAIBHENIIErO MOJEIUPOBAHUS.

IIpakTH4eckoe 3anaTue Ne3. Pacuem wmamnogo2co uHCmpymeHma.

[Io mpoBeneHHOMY pacdeTy MpakTH4yeckoro 3aHsaTuss Nel, copoekTupoBathb
paboune py4dbH, U IITAMIIOBYIO OCHACTKY.

3.4.2 JIabopaTopHbIe 3aHATHS

JlabopaTopHas padora Nel /locmpoenue kpugot ynpouHeHusl.
B nanHo#t maGoparopHoil paboTe ciymaTend Kypca M3ydyaT Ha MpPaKTHKE

METOJUKY CKAaTHUsl IHJIMHAPUYECKUX OOpPas3IOB, MPUMEHSIEMYIO IJI OIpEeIeICHUS
TEXHOJOTMYECKUX CBOWCTB METAITMYECKHX MaTepuanoB. ['0TOBUT oTyeT o pabore.
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OTder BKIIOYAET JAHHBIC O e PadOTHI, MaTepuagax, 0OOPYAOBAHUH, METOIUKE
poBeeHUs] pabdOThl, OCHOBHBIX pacueTHbIX (PopMmynax, pe3yjbTaTax H3MEPEHHs
pa3MepoB B Hauajie U B KOHIIE SKCIEPUMEHTa, pe3ylbTaThl PAaCUETOB, MOCTAPEHUS
KPUBOH YIPOYHEHUS IO pe3yiabTaTaM NPOCTEHIINX MEXaHUYECKUX UCTIBITAaHUM.

JladoparopHnasi pa6ora Ne2 Mccredosarnue ghopmousmeHenuss oopazyos npu
ocaoke Ha 2uOpPasIUYeCcKUx Npeccax.

[{enpio mabopaTopHBIX PadOT CIAYKHUT (HOPMUPOBAHUE YMEHUS MTPAKTUIECKOTO
NPUMEHEHUSI TeOpur OOPaOOTKM METAJUIOB JIaBICHHEM K pPEalbHBIM IIpolleccam
00BbEMHOM  INTAMIOBKH, OCBOCHHE METONMK  pacueta  AedhOpMAaIMOHHBIX
xapakTepuctuk onepamuii OMJI.

JlaGopaTopHasi padora Ne3 Pacuem mexuonocuueckux nepexo0og ons ' KM.
[enbto paOoThI ABISETCSA UCCIEIOBAHNE BIMSHUS KOHCTPYKTUBHBIX pa3MEpPOB

NOKOBKM Ha BBIOOp BHJIa M KOJMYECTBA HAOOPHBIX MPOIECCOB JUIS TMOBBIMICHUS
YCTOWYMBOCTH 3arOTOBOK M HCKIIFOUCHUS UWX W3ruda TMpU OKOHYATECIHLHOM
dbopMOn3MEHEHUH.

3.5 TemaTruka KypcoBBIX IPOEKTOB (KYpPCOBBIX pador)
JlaHHOW TUCUMIIMHON HE mpeaycmarpuBaeTcs. Beimonusercs PI'P.

4. YuebHO-MeTOAN4YeCKOe U HHPOPMAIIMOHHOE o0ecrieueHune

4.1 HopmartusHblie 10KyMeHThI 1 'OCThbI:
1. T'OCT 7505-89 ITokoBKHM CTaJbHbBIC IITAMIIOBaHHBIE. [[OMTYCKU, IPUITYCKU U
KY3HEYHbIE HAITyCKH.
2. T'OCT 7062-90 ITokoBKH U3 YIIIEPOAUCTON U JIETUPOBAHHOM CTAJH,
M3TOTOBJISIEMbIE KOBKOW Ha mpeccax. [Ipunycku n nonycku

4.2 OcHoBHas JuUTEpaTypa

1. KoBka u ropsuas mrammnoBka: yue6. 1ist By30B. -Cemenos E.M1. M.: MI'IY,
201 1r.Ipudp YMO

2. KogBka u mramnoBka: B 4 1.: nof pea. E.H. CemenoBa - M.: MammHocTpoeHHE,
2010

3. IIpakTHueckoe NPUMEHEHUE BUHTOBBIX IIPECCOB U TUAPABINYECKUX MOJIOTOB B
nporieccax ropsiueit mrammnoBku. Ilerpos I1.A., [lepdunos B.U., [lerpos
A.H., ITerpoB M.A.-M.MI'MY «MAMMN» 2014r.

0) JOMOJIHUTENbHAS TUTEpaTypa:
1. Herpanuumonusie metosl 00paboTku matepuaios.-Kosmos A.H., Hazapos
1O.®.-M.: U3a-Bo MI'OY, Mocksa 2003r.
2. O6padotka metamioB B3pbiBoM. Kpynun A.B., Conosbes B.41., [Tonos I'.C.-
M:Meramnyprus 1991r.
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3. Cnernuanu3upoBaHHOE Ky3HEYHO-TIpeccoBoe obopynoBanne. CtenaHoB b.A. -
M.: MI'1VY. 20051

4. IramnoBka kpyuenueM. Cyouu B.H., IllectakoB H.A., Biacos A.,-M:MI'I1V.
2009r

5. N3orepmuueckoe aeopMUpOBaAHKE BHICOKOTPOUYHBIX aHU30TPOITHBIX
metaioB / C.I1. Slkornes, B.H. Uynun, C.C. fkornes, J.A. Cobones. - M:
Mammunoctpoenue-1, U3n-so Tyal'V, 2004.

6. Teopwust u pacy€Thl MPOIIECCOB 0OPAOOTKHU METAIUIOB JIaBlieHneM. B 2-X Tomax.
Boponos A.JI.. M: MI'TY um. H.O. baymana, 2014.

B) IPOrpaMMHOE 0OeCTieYeHHE U NUHTEPHET-PECYPCHI:

Omneparmonnas cucrema, Windows 7 (unmu Hike) - Microsoft Open License
JInnensust Ne 61984214, 61984216,61984217, 61984219, 61984213, 61984218,
61984215

Oducusie mpunoxkenus, Microsoft Office 2013 (unu Huxe) - Microsoft Open
License JIunensust Ne 61984042 AntuBupycHoe I10, Kaspersky Endpoint Security ms
ousneca - Crangaptabiid Jlnnensun Ne 1752161117060156960164

CrnenumanusupoBannsie nporpammsl: T-Flex, Inventor, Autoform, Pam-Stamp,
Abaqus.

WNuTepHeT-pecypchl  BKIIOYAIOT  Y4eOHO-METOAMYECKHE  MaTepuaibl B
AJIEKTPOHHOM BUJIE, IPE/ICTABIIEHHbIE Ha caiiTe MocrnosuTexa B pa3jene:

- online mospolytech ru

4.3 DiaeKkTpoHHbIe 00pa3oBaTe/bHbIC PeCypChl
[IporpamMmmMHoe oOecriedeHre BKIIIOYAET Y4eOHO-METOIUYECKHME MaTepHalibl B

JIEKTPOHHOM  BHUJE.  ODJEKTPOHHO-OMONMMOTEYHBIE  CHUCTEMBI  OMOIMOTEKH
YHuBepcuTeTa MATUHOCTPOEHUS U OTKPBITHIE PECYPChl CETH MHTEPHET

o DObC «JIAHby». Komnekuuss « MHXE€HEPHO-TEXHUYECKUE HAYKHN
(http://e.lanbook.com);

e bJ[ momubix TekcToB HanmoHanbHBIX cTanaapToB ('OCT, CHull, PI, PJIC u
ap.) «Texakcnept» (http:/www.kodeks.ru);

e HayuHas snekTponHas oubnuorexka eLIBRARY.RU (http://elibrary.ru);

e pedepaTruBHAS HAYKOMETPHUECKAs DJIEKTPOHHAs 0aza Scopus KOMIaHUU
Elsevier (http://www.scopus.com);

e pedepartuBHas HayKoMeTpUuecKas 3JeKTpoHHas 6aza WOS kommnanuu
THOMSON REUTERS SCIENTIFIC LLC Apxus WOS (rnmyOuna apxuBa 5 JeT — ¢
2008 1o 2012 rr., http://apps.webofknowlege.com);

® KHWIY U IEPUOIUYECKUEC W3MaHMsI U3aTeIbCTBA Springer
(http://link.springer.com);

e yueOHble BuAcopuabMbI (http://www.rutube.ru u http://www.youtube.com/,
KJIFOUEBbIE CJIOBA: MPOEKTUPOBAHUE MTPOU3BOICTBA, COCTAB MIPOU3BOACTBA, MPOEKT
ydacTKa MpOU3BOJICTBA);
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4.4 CoBpeMeHHbIE npodeccuoHaIbHbIE 0a3bl JAHHBIX "
UHGPOPMALIMOHHBbIE CIIPABOYHBIE CUCTEMbI
HuTepHET-pecypchl BKIIOYAIOT YI9€OHO-METOINYECKUE MAaTEPUAITBI B AJICKTPOHHOM

BUJIe, TIPENICTABIICHHBIE Ha caiite MocrnoymTexa B pa3zene:
- «bubnuoTeka. IEKTPOHHBIE PECYPCHD)
http://lib.mospolytech.ru/lib/content/elektronnyy-katalog

- «bubnunoreka. DIEKTPOHHO-ONOIMOTEUHBIE CUCTEMbD)

http://lib.mospolytech.ru/lib/ebs

- ObC  «JIAHb». Komnekuuss  «MHXEHEPHO-TEXHUYECKHUE  HAYKH»
(http://e.lanbook.com);

- B/ monnbix TekcToB HannoHabHBIX cTanaaptoB (I'OCT, CHull, P/, P/IC u ap.)
«Texakcmept» (http:// www.kodeks.ru);

- HayuHas a5ekTpoHHas ouonnorexka eLIBRARY.RU (http://elibrary.ru);
- OBC «YHuBepcuteTckas 6ubimnoreka onnaitH (www.biblioclub.ru);

- OBC «ZNANIUM.COM)»y (www.znanium.com);

- DBC «IOPAWT» (www.biblio-online.ru).

5. MarepuajbHO-TeXHHYECKOe o0ecreyeHue

Aynutopun u nadboparopuu kadeapsl «OMIuAT» AB2508, AB2509, a taxxe
naboparopun «CAIIP-TII» AB2514, nma6opatopus OMJI AB 2102, A-OMJI.
AyaUTOpUN OCHAILIEHBI, KOMIBIOTEPHON U MPOEKIIMOHHON TEXHUKOM.

Jlabopatopun  kadenper «OMIuAT» (A-OMJI, aB2102) ocHamieHsI
[ITAMIIOBOYHBIM,  3arOTOBUTEIBHBIM W  HUCHBITATENBHBIM  O0OpYIOBaHHUEM,
71a00paTOPHONl M SKCIEPUMEHTAIBHON OCHACTKOM, KOHTPOJIbHO-U3MEPHUTEIbHBIMU
npudopamu, CTEHIaMU U HATJIIHBIMU OCOOUsIMU. VX mpuMeHeHne 03BOISIET BECTH
MOJIHOIEHHBIN y4eOHBbIN Mpollecc, MPOBOJUTH MPAKTHUUECKUE 3aHATHS, a TaKXKe
3aHUMAThC C y4YaCTUEM CTYJIEHTOB MCCIIEJOBAHUSMHU TEXHOJOTUYECKUX CBOWCTB
(ILITaMImyeMocTh, CONPOTUBIIEHUE JIePopMali) METAIIIIOB, UCCIIEIOBAHUEM METOJ/I0B
0o0pabOTKM  NaBIE€HUEM,  OIBITHO-KOHCTPYKTOPCKMMH  pabOTaMH,  MpPUBUBAS
00y4arommMcsi HABBIKA CAMOCTOSITETIbHON HAYYHO-UCCIIE0BATEIbCKOM A TEbHOCTH
U TnpodeccHOHANbHON JesATeNbHOCTH. JlaHHBIE O MPOrpaMMHOM OOECIeUeHUH,
1abopaTopHOM 000pYJ0BaHUU TpeicTaBiieHbl B ciipaBke MTO.

6. MeToauveckue peKOMeHIalnu
CamocTosTenbHast padoTa SIBISETCS OAHUM U3 BUJ0B yUeOHBIX 3aHsATUH. [{enb

CaMOCTOSITENIbHOM pabOThI — TEOPETUUYECKOE U MIPAKTHUECKOE YCBOCHHE CTYIEHTaMU
BOMPOCOB MPOESKTUPOBAHUS POMBILUICHHBIX 00BEKTOB (J1aO0OpaTOpHil, y4acTKOB,
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[IEXOB) METU3HBIX MPOU3BOICTB, U3YUEHHE OCHOB CTPOUTEIBHOTO MPOEKTUPOBAHNUA,
ompezeNieHus] KOJIMYecTBa paboYnX U BCIIOMOTaTeILHOTO MepcoHana, 000pya0BaHUs
paccMaTpuBaeMbIX B MPOIIECCE H3YUCHHSI TUCITUTUTHHEI.

AynuTopHas caMoCTOsITeNIbHAs padoTa MO TUCIUTUTMHE BHITIOIHSICTCS Ha
y4€OHBIX 3aHATHUAX MOl HEMOCPEACTBEHHBIM PYKOBOJICTBOM MPEMOAABATENS U IO €T0
3aJJaHUIO.

3amaum caMoOCTOATEJIbHOM PadoOThI CTY/IeHTA:

- pa3BUTHE HABBIKOB CAaMOCTOSITENIbHOM yueOHOM paboThI;

- OCBOCHHE CONIeP)KaHUS JUCIIUILTUHBL

- MCTIOJTb30BAaHUE MaTepraia COOPaHHOTO B XO/I€ CAMOCTOSTEIbHON pabOThI JJIs
7 (PEeKTUBHOM MOATOTOBKE K 3a4ETy, KypCcOBOI pabdore.

3ana4yu BHeayIMTOPHOI padoThl CTYAEHTA:

- CaMOCTOSTEIbHOE U3yUYEHHUE OTACIBHBIX TEM TUCIUILINHBL,

- MOJITOTOBKA K JIEKLIMOHHBIM 33JJaHUSIM;

- MOJITOTOBKA K MPAKTUYECKUM padoTaM;

- TOJITOTOBKA U BBITIOJTHEHHUE KypCOBOM paboTe;

- MOJITOTOBKA K cJlaue K 3a4eTy, KypCOBOU paOOTHI.

6.1. Meroanueckue peKOMEHIANMH AJIsl PENoAaBaTeJIsi

B3aumoneinictBue mnpenojasarens CO  CTyA€HTaMM MOXKHO pPa3IeiluTh Ha
HECKOJIBKO  COCTAaBIIAIOIIMX  —  JIGKUMOHHBIEC, IIPAKTUYECKHE  3aHATUA U
KOHCynbTUpOBaHue. [Ipenogasarens NOMKEH IMOCIEI0BATEIBHO BEIUUTATh CTYAEHTaM
pAX JIEKLUHH, B XOJ€ KOTOPBIX CIEAYEeT COCPENOTOYUTh BHUMAHUE Ha KIIHOYEBBIX
MOMEHTAaX KOHKPETHOTO TEOPETHYECKOI0 Marepuajla, a TakKe OpraHu30BaTh
IPOBEACHUE MPAKTUUYECKUX 3aHATHI TakuM oOpa3oM, 4YTOOBI AKTHBHU3UPOBAThH
MBIIUIEHUE CTYIEHTOB, CTHMYJIMPOBATH CaMOCTOATEIIBHOE HW3BICYEHUE WMU
HEOOXOAMMONW HMH(OPMALIMU M3 PA3TUYHBIX HCTOUYHUKOB, CPaBHHUTEIbHBIA aHAIU3
METO/IOB PEIIEHUI, COMOCTaBICHHE IMOMYyYEHHBIX PE3yabTaToB, (HOPMYIUPOBKY H
apryMEHTalMI0 COOCTBEHHBIX B3MVISA0B HA MHOTHE CIIOPHBIE TIPOOJIEMBI.

Ilepeo nauanom npenodasanus npenooasameiro HeoOX00UMo:

- U3Y4YUTH PabOUyIO TPOTPAMMY, LIETTH U 33]1a49d JTUCITUTIIINHBI,

- YETKO MPEACTABIATH ceOe, KaKue 3HaHUsI, YMEHUS U HABbIKU JJOJKEH
IPUOOPECTH CTYJICHT;

- IO3HAKOMUTCSA C BUJIaMU y4eOHOM paOoThI;

- U3yYUTh COJEPKAHUE PA3JEIOB JUCHUILINHBIL.



19

B Xoze JEeKIMOHHOTO 3aHATHS MPENoaBaTeib J0HKCH Ha3BaTh TEMY, YUcOHBIC
BOIMPOCHI, O3HAKOMHUTH CTYJCHTOB C TICPEYHEM OCHOBHOW M JIOTOJIHUTEIILHOU
JIMTEPATYPHI IO TEME 3aHSTHSI.

Bo BcTynuTenbHOM 4acTH JEKIMH 000CHOBATh MECTO U POJIb U3ydaecMOW TEMbI B
y4eOHOW JUCIMILIAHE, PAcCKphITh €€ IMpakTUYecKoe 3HadeHue. Eciim umraercs He
niepBast JCKIUs, TO HEOOXO0IMMO YBSI3aTh €€ TEMY C MPEABIAYIICH, He HapyIas JIOTUKH
U3JIOKEHUsT ydeOHOro wmarepuaia. JIeKmuro cieayer HadyuHaTh, TOJBKO YETKO
0003HaYMB €€ XapakTep, TEMy W Kpyr' TeX BOIPOCOB, KOTOpbIE B €€ Xoae OymayT
paccMOTpEHBI.

B 0CHOBHO¥ YacTH JIEKIIUU CIICTyeT PACKPBIBATh COJIEPIKaHKE YIEOHBIX BOIIPOCOB,
aKIICHTUPOBAaTh BHUMAaHHE CTYJICHTOB Ha OCHOBHBIX KATErOpHUSX, SIBJICHUSIX H
nporeccax, 0COOCHHOCTSAX WX MPOTCKaHUS. PackpwIBaTh CYIIHOCTh W COJACPKAHHE
pa3IMYHBIX TOYEK 3PCHUS W HAYYHBIX ITOAXOJOB K OOBSICHCHHIO TEX WM HHBIX
sBIeHU ¥ TporeccoB. CleayeT apryMEeHTHPOBAaHO OOOCHOBATh COOCTBEHHYIO
MIO3UITHIO IT0 CITOPHBIM TEOPETHYESCKUM Borpocam. [IpuBoANTh IpUMeEpsI. 3a1aBaTh IO
X0y M3JIOKEHUS JICKIIMOHHOTO MaTepraia PUTOPUICCKHE BOTIPOCHI U CAMOMY JlaBaTh
Ha HUX OTBET. DJTO CHOCOOCTBYET AaKTHBH3AIMM MBICIUTEIBHON ACSITEIbHOCTH
CTY/JICHTOB, TIOBBIIICHUIO WX BHUMAaHHUS M HWHTEpEca K Marepuany JCKIUH, ¢
conmepkanuto. [lperonaBarenh JODKEH PYKOBOJWUTH pPabOTOW CTYIEHTOB TIO
KOHCIICKTUPOBAHUIO JICKIIMOHHOTO MaTepuayia, IOJYePKUBATh HEO0OXOIUMOCTD
OTPaXCHHS B KOHCIIEKTaX OCHOBHBIX IOJIOKEHUH M3ydaeMOU TeMbI, 0CO00 BBIICIISS
KaTerOpHH.

B 3akrounTebHOM YacTH JICKIMH HEOOX0IMMO COPMYIIUPOBATEH OOIIUE BBIBOIbI
10 TeME, PACKPBIBAIOIIUE COJCPKAHHE BCEX BOMPOCOB, MOCTABJICHHBIX B JICKIIUH.
OOBSBUTH IUIAH OYEPEIHOTO CEMHUHAPCKOTO WM Ja0OpaTOPHOIO 3aHATHS, IaTh
KpaTKKe PEKOMEHAIMU IO MOJATOTOBKE CTYIEHTOB K CEMUHApYy WJIU JIAOOPATOPHOM
pabote. OnpenenuTh MECTO W BpeMs KOHCYJbTAIlMU CTYJICHTaM, ITOKEIaBIIHM
BBICTYIIUTh Ha CEMHUHApe C JOKJIagaMH M pedepaTaMu IO aKTyaJbHBIM BOIPOCAM
00CyX1aeMOi TEMBI.

[lens MpakTHYECKUX 3aHATHH - OOECHEYUTh KOHTPOJb YCBOCHHS Y4eOHOTO
MaTepualia CTyJCHTaMH, PaclIMpeHHe M YriIyOJeHUe 3HAHWUMU, MOJYYCHHBIX UMM Ha
JeKIMSIX W B XOAEC CaMOCTOSTeIbHOM pabotThl. [loBbiieHHE 3(PHEKTUBHOCTH
NPAaKTUYCCKUX  3aHATUH  JOCTHUTaeTcsl TOCPEICTBOM  CO3JaHUS  TBOPUYECKOM
00CTaHOBKH, PaCIOJIararoIlel CTYICHTOB K BBICKa3bIBAHUIO COOCTBEHHBIX B3TJISAIOB H
CYXXICHHH 110 00CYX1aeMbIM BOTIPOCaM, JKEJIaHHIO y CTYJCHTOB ITOpadOTaTh Yy JOCKH
IIPH PEIICHUH 3a]1ad.
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[Tocme  kaxmoro  JEKIMOHHOTO,  MPAaKTHYECKOIO  3aHATUS  CleNaTh
COOTBETCTBYIOIIYIO 3aMUCh B KypHAIAX y4eTa MOCEIIaeMOCTH 3aHITHIA CTYJCHTaMH,
BBISICHUTH y CTapOCT y4eOHBIX TPYII MPUYUHBI OTCYTCTBUS CTYJICHTOB HA 3aHATHSX.
[TpoBOAMTH TPYIIIOBBIC ¥ MHAWBHIyATbHbIC KOHCYIBTAIIMHA CTYJCHTOB 10 BOTIPOCAM,
BO3HUKAOIIAM Y CTYJICHTOB B XOJI¢ WX MOJTOTOBKH K TEKYIIEH M MPOMEKYTOYHOU
aTTeCTAIK 110 y4eOHOW AMCIUILUIMHE, PEKOMEHIOBATh B TIOMOIIb YYeOHBIC U IPyTHE
MaTepuabl, a TAK)KE CIIPaBOYHYIO JTUTEPATYPY.

OK3aMeH WM 3a4eT MO AUCUUIUIMHE MPOBOAMUTCA B (OpME YCTHOTO JOKJIana C
MOCITIeAYIONIEH MHAUBHUIyalbHON Oeceol CO CTYJACHTOM Ha OCHOBE KOHTPOJIBHBIX
BompocoB. OTeHKa BBICTABISIETCS TNPENOAaBaTesieM U OOBSABISICTCS TOCIE OTBETA.
[IpemogaBaTens MPUHUMAIOIIUI 3aU€T WK SK3aMEeH JIMYHO HECET OTBETCTBEHHOCTH 32
IPABHJILHOCTH BBICTABJICHHS OIICHKH.

[Ipu mpoBeneHun 3aHATHA 1O AucHHILIMHE TpuMmeHsietcs cuctema CJO -
Ims.mospolytech.ru. Ha mmarpopme CJIO no nucuumimae MOTYT OBITh pa3MENIeHbBI
yueOHble, METOJUYECKHE M HWHbIE MaTepHalibl CIOCOOCTBYIOIINE OCBOCHHIO
JTUCIUTUIMHBI CTYICHTOM.

[Tpu mpoBeeHNM 3aHATUN TaK)Ke MOTYT OBITh peaiM30BaHbl Takue (OPMBI Kak
BeOuHapel (Ha matrdpopme ZOOM, Webinar, Webex), onmaiiH TecTHpOBaHUE,
IPOMEXKYTOUHAs aTTeCTalUs C IPUMEHEHUEM JIEKTPOHHBIX CPEICTB.

7. DoH/ OLIEHOYHBIX CPEICTB

7.1 OueHoYHbBIE CPeCTBA
B mpouecce o00ydeHuss MCHONB3YIOTCS CIEAYIOLIME OLIEHOYHBbIE (HOPMBI

CaMOCTOSITEIIbHOM pa6OTBI CTYACHTOB, OLCHOYHBIC CPCACTBA TCKYILICIO KOHTPOJA
YCIIEBAEMOCTHU U IIPOMEKYTOUYHBIX aTTCCTaHHﬁZ

— N0020MO6KA U BbINOJIHEHUEe NADOPAMOPHLIX/NPAKMUUECKUX pabom, ux
3auuma.
— Bwinonnenue PI'P;
— 3AYET/OK3AMEH.
O1eHOYHBIE CpEACTBA TEKYIIEro KOHTPOJISI  YCIEBAEMOCTH  BKIIHOYAIOT

koHTpoJibHBIE Bonpockl U TECTUPOBAHMUE.
[IpomexxyTouHast arrectanus (3a4eT) MPOBOJIUTCA B CPOKH, YCTAHOBJICHHbBIE
YTBEPKACHHBIM PACTIMCAHUEM 3a4E€THO-3K3aMEHALIMOHHON CECCHM.
J1o naTel npoBEACHUS MPOMEKYTOUYHOM aTTECTALlMH CTYICHT JI0JIKEH BBINOJIHUTH
BCe pabOoThI, MPEyCMOTPEHHBIE HACTOSIIEH paboveil MporpaMMOi TUCIIUILIUHEI.
[lepeuenn o0s3aTENbHBIX PAOOT U (hOpMa OTYETHOCTH MO HUM MPEJICTABICHBI B
Tabuie
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Ne
OC Buzbt paboTet dopma OTYETHOCTH U TEKYLIETO KOHTPOIIS

OreHka ClIOCOOHOCTH CTY/I€HTa IPUMEHHUTD MOTY4YEeHHBIC paHee
3HAHWA Ul TPOBEICHMS AHAJIM3a, OIbITA, JKCIICPUMEHTa H
BBITTOJIHEHUS TOCIEAYIOIINX PacueToOB, a TAaKXKe COCTABJICHHUS
BBIBOJIOB

JlabopaTopubie paboThI
1 (JIP)/mpakTuueckue
(ITP)

KoneuHslil npoAyKT, Moy4aeMblil B pe3ysabTaTe MIaHUPOBAHUS
U BBHITIOTHEHHUS KOMIUIEKCA YYeOHBIX M HCCIEI0BATEIIbCKIX
3amanuii. [lo3BoysieT  OIEHUTH yMEHHS  OOYYaIOLIUXCS
CaMOCTOSITEIbHO KOHCTPYHMPOBAaTh CBOM 3HAHHUS B IIpoliecce
PacuetrHo-rpaduueckasi | pelieHus: NpakTUYECKUX 3a7ad U MpodiieM, OpUEHTUPOBATHCS B
paborta nH(pOpMaTHOHHOM MPOCTPAHCTBE " YPOBEHB
c(OpPMUPOBAHHOCTH  AHAJUTHYECKUX,  HCCIEI0BATEIbCKUX
HAaBBIKOB, HABBIKOB IIPAKTUYECKOIO U TBOPYECKOTO MBILIUICHHUS.
MokeT BBINOJHATHCS B HWHAUBUAYAIHHOM TOPSJKE WIIH
IPYyMNIoi 00ydarommxcsl.

*Ecnu He BBIIIOJHEH OWH Wi OoJiee BUJOB yueOHOH paboThl, yKazaHHBIX B TaOIHIIE,
Iperno/iaBaTesb UMEET MPaBO BHICTABUTH HEYOBIETBOPUTEILHYIO OLIEHKY WM HE IOMYCTHTD K
IIPOMEKYTOUYHOHN aTTECTALUU.

7.2. Onucanue OEHOYHBIX CPeICTB

Kpumepuu oyenku nabopamopnvix/npakmuueckux paoom:
CTyneHTaMu COCTaBIISIETCS OTYET IO BBIOJHEHHBIM paboTaM B KOTOPOM
JIOJIKHBI OBITh OTPAYKEHBI:

1. Tumynousiii 1ucm
2. Ienu u 3a0auu npakmuuecxkou pabomol
3. Memoouka npogedenus pacuemos u npoekmupo8anusl,
4. Pacuem u nocmpoeHue HeoOX00UMbIX CXeM, yepmedrcel,
5. Bwi8o0 pabomuwi
(3a4TeHO0): BBITIOJHEHBI BCE 3aJJaHUsI MPAKTUIECKOM pabOThI, CTYICHT YETKO 1
0e3 oIMOOK OTBETUJI HA BCE BOMPOCHI JJa0OPATOPHBIX PadOT.
(He 3a4YTeHO0): CTYJCHT HE BBIMIOJHWJ WM BBHITIOJHWI HETPABUIBHO 3aaHMsI

Hp&KTPI‘ICCKOfI pa6OTLI; CTYACHT HC OTBCTHUJI HAa BOIIPOCHI.

2.2. Kpumepuu ouenxu PI'P:
CrymeHTamMu COCTaBJISETCS OTYET IO pacueTHO-TpadUIeCcKor paboTe B KOTOPOM

JIOJIKHBI OBITh OTPAYKEHBI:

1. Tumynvnwii aucm
2.1]enu u 3a0auu pabomuwi,
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3. Texnonoeus uacmo pacuem noxkoexu coenacuo I'OCT 7505-89;
4.Koncmpykmopckas 4yacms — pa3zpabomra mexHoni02U4eckux nepexo0os,
5.Bv1600 pabomui

PI'P BemonHSETCS MOCHEe HM3Yy4YEHUS OCHOBHOTO TEOPETUYECKOTO Kypca |

BKJIIOYAeT B ceOs pacyeT M MPOEKTUPOBAHUE TOPSYEH MOKOBKH IO BBIJAHHOMY
NpenoaBaTesel YepTexy AeTalu.

o Kaxplil CTYJIECHT BBIMIOJHAET HHAUBHUIYyAIbHOE 33/1aHKE TI0 pa3paboTke

TEXHOJOINYCCKOI0 IIponecca KOBKU ACTAIM C 3aJaHHBIMH pa3dMCpaMu.

o Ilens 3amanus Oosee yriyOiaeHHas MPopadOTKa pa3esioB JEKIIMOHHOTO Kypca,
OCBOCHHME METOMKH MPOCKTUPOBAHKS TEXHOJIOTUYECKOTO TPOIIecca KOBKH.

o [lopsaoK BHIMOTHEHUS 3a/1aHUS
a) CocTaBUTh YePTEXK MOKOBKU;
0) OnpenenuTh Maccy U pa3Mepbl 3arOTOBKU;
B) BeIOpaTh 3aroToBKyY U paccyuTarh OayiaHC METaIlIa,
r) OnpenenuTh BETUYHHY ONITUMAIBHOTO YKOBA,
n) IlonoGpaTe HEOOX0IMMOE Ky3HEUHOE 000PYy10BaHUE;

¢) Haznauuth TemnepatypHblii HHTEpBaJl KOBKH U PEKUMBbI HAarpeBa
CIIMTKA;

) BpIOpaTh TeXHOJIOTMYECKHUE ONEPAIIU U YCTAHOBUTD UX
MOCJIEIOBATEIbHOCT;

3) YTOUHUTH OanaHC MeTallIa;

n) OnpeaenuTs KOdQPUIUEHT TOYHOCTH 3arOTOBKHU U KOA(DPHUIIUESHT
pacxoja MeTaJa.

K) IIOCTPOUTH YEPTEK XOJOJIHOM U TOPSTUEH IOKOBKH;
J) IOCTPOUTDH YEPTEXK ITAMIOBOrO (MOJIOTOBOTO) OJIOKA.

Ilepeyenn Tem PI'P:

IIpoeKT MOKET BBINOJHATBCA CTYAEHTAMM II0 TEMAaTHUKaM, COOTBETCTBYIOLIUM
TEMaM TE€X IPOEKTOB, HaJ KOTOPbIMH OHHM pabOTalOT B paMKaX BBIIIYCKHOM
KBAJIM()MKALIMOHHOW paboThl, MO COIJIACOBAHMIO C IPENOJABATENEM, YUTAIOIIUM
JAHHYIO TUCLMIUIMHY. 3aJaHUE CTYJEHT MOJy4YaeT OT MPENO0IaBaTelisd B BUJIEC YepTEkKa
WM OCKM3a JeTald. BBINOJHAETCS IPOEKT OJHUM CTYIEHTOM. lTema IpoeKTa
bopMynupyeTcsi CTYZAECHTOM C YTBEP)KJIEHUEM MPEIo1aBaTeIsl.

Haumenosanue mem:

1. Pacuer nmokoBku Aetanu «3y04aTroe KOJIeco» IpHU MOJIOTOBOM IITAMITOBKE.

2. PacueT MOJIOTOBOU OKOBKH JieTainu «Baimy.

3. Pacuer nokoBku aeranu «Knanan» ¢ noq00poM TEXHOIOIMUECKHUX IEPEXO0/I0B.
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4.Pa3zpaboTka mporiecca ropsueii o0beMHOl mTamMmnoBku Aetanu «llopimieHs» ¢
IIPUMEHEHUEM TUAPABINYECKOTO Mpecca.

5. Pa3zpaboTka nokoBku jetanu «3BeHo» ¢ npumenenrem KI'THIT.

(3a4TeHO): BHITIOJHEHBI BCE 3a/IaHUsI pacyeTHbIE pa0OThI, CTYJIEHT YE€TKO U 0€3

OIIMOOK OTBETHJI Ha Bce Bompockl PI'P.

(He 3a‘ITEHO): CTYACHT HC BBLIIIOJIHWJI HWJIM BBIIOJIHWJI HCIIPABUJIBHO 3ad/IaHHA

pacdyeTHOU paboThI; CTYACHT HE OTBETHJI HA BOTIPOCHI.

2.3. Illkana ouyenusanus no npoeedenuto 3auema 6 6cemecmpe:

I kana
OLlCHUBAHUSA

Onucanue

3a4TeHo

BrinonHensl Bce 00s13aTeNbHbIE YCIOBUS MOATOTOBKU CTYJEHTA K
IPOMEXKYTOUYHOM aTTECTAIUU, MPEAYCMOTPEHHBIE NPOrpaMMONn
qucUUIUIMHbL. CTYyIeHT AEMOHCTPUPYET COOTBETCTBUE 3HAHMIA,
YMEHUH, HABBIKOB TNPHUBEACHHBIM B TaOJMIIAX TIOKA3aTeleH,
OTIepUPYET MPUOOPETEHHBIMU 3HAHUSIMU, YMEHUSMHU, HABBIKAMH,
MPUMEHSET UX B CUTYaIMAX HOBBIIEHHOW CI0KHOCTU. [Ipu 3TOM
MOTYT OBITh JIOMYIIEHbl HE3HAYUTENIbHbIE OMIMOKH, HETOUHOCTH,
3aTPYJHEHHS NIPU aHAJTUTUYECKUX OIEpalMsX, IEPEHOCE 3HAHUM
Y YMEHUW HA HOBBIE, HECTAaHAAPTHBIE CUTYALINH.

He 3auteno

He BhImosiHEHBI 00s13aTENIbHBIE YCIOBHS MOATOTOBKHM CTYACHTA K
MPOMEKYTOUHOM aTTeCTAalluU, MNPEAYCMOTPEHHbIE MPOTPAMMON
mucuurimabl, WJIM  cTygeHT  IEMOHCTPUPYET  HEIMOJIHOE
COOTBETCTBHE 3HAHWUM, YMEHHH, HABBIKOB IIPUBEIACHHBIM B
Ta0nuIax Mmoka3aTesei, MOMyCKalTCs 3HAYUTEIbHBIC OITHOKH,
MPOSBJISICTCS. OTCYTCTBUE 3HAHWM, YMEHUW, HABBIKOB IO PsAy
MOKa3aTeNen, CTYIEHT UCIBITHIBAET 3HAUUTEIbHBIE 3aTPYIHEHUS
IpY ONEPUPOBAHUYN 3HAHUSIMUA U YMEHUSIMHU IIPU MX MEPEHOCE Ha
HOBBIE€ CUTYyallUH.

Kpumepuu oyenku sxzamena nocie 7 cemecmpa:
1. Haznaueunue:

HCHOJ’IBBYIOTCH AJIs1 IPOBEACHU A HpOMC)KYTO‘IHOﬁ aTTeCTalluy I10 JUCHUIIINHE
«TCOpHUs U TEXHOJIOTHA FOpH‘{CI‘/,I 00BEMHOM IITAMITOBKH)
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2. B OusteT BKIIIOUEHO JBA 3aJIaHUS:

3amanue 1. Bompoc aiis mpoBepKU TEOPETUICCKUX 3HAHUN
3amanue 2. Bompoc aiis MpoBEpKU TEOPETUICCKUX 3HAHUM.
3. Komriekt sKk3aMeHalMOHHbBIX OmIeToB BKIIOUaeT 20 6uineToB (oOpasers

IPUIIAraeTcs).

4. PernaMeHT 7K3aMeHa: - Bpemst Ha HOArOTOBKY TE€3UCOB OTBETOB - 40 MUH

5. [IIkaa oneHBaHUs:

- Cnoco® KOHTpOJISI: YCTHBIE OTBETHI.

a) MpY IPOBEICHUU PK3aMEHa:

IlIkana
OUCHUBAHUA

Onucanue

Omauuno

BoinonHensl Bce BUABL  y4eOHOM paboOTHI,
NpEeayCMOTPEHHbIE  Y4eOHBIM  IIaHoM.  CTyaeHT
JEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUH,
HABBIKOB TPHUBEJCHHBIM B TaOJMIaX TOKa3aTeleH,
OTIepUpPYyeT TPHOOPETCHHBIMA 3HAHUSIMH, YMECHUSIMH,
HaBBbIKAMHU, MPUMEHSET UX B CUTYAIUSX MOBBIIIEHHON
cnoxkuoctd. Ilpm sToM MOryT OBITH JOIYIICHBI
HE3HAUUTEIbHbIE OIIMOKHU, HETOYHOCTHU, 3aTPyAHEHUS
IIPU AHAIUTHYECKUX ONEpanusax, MepeHoce 3HAHUU U
YMEHHI Ha HOBBIE, HECTAHAAPTHBIE CUTYALINH.

Xopowo

BeimonHensl Bce BBl  yuyeOHOHl  paloOTHI,
NpeayCMOTpeHHble  y4eOHbIM  maHoM. CTyneHt
JI€MOHCTPUPYET HEMOJHOE, MPAaBUIBHOE COOTBETCTBHE
3HaHUM, YMEHH, HABBIKOB MPUBEICHHBIM B TaOIMIIAX
nokaszaTesei, 1100 eCu MPu ITOM ObUITH JOMYIICHBI 2-
3 HeCyIIeCTBEHHBIE OITUOKHU.

Yooenemsopumenvro

BoinonHensl Bce BUABL  y4eOHOM paboTHI,
MpPENyCMOTPEHHBIE  y4eOHBIM  TmaHoM.  CTyneHT
JEMOHCTPUPYET COOTBETCTBUE 3HAHUN, B KOTOPOM
OCBeIlleHa OCHOBHAas, HauOoyiee BakHasg YaCTh
Marepuajia, HO IpU ITOM JONyIIeHAa OJHa
3HaUYMUTENbHAs OIIMOKA WM HETOYHOCTb.
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Heyoosnemeopumenbro

He BwimonHeH oawH uiam OoJjiee BUAOB y4eOHOM
paboThl, TPETYCMOTPEHHBIX  Y4YEOHBIM  TUIAHOM.
CTymeHT JeMOHCTPHPYET HEMOJHOE COOTBETCTBHUE
3HAHWW, YMEHH, HAaBBIKOB MIPHUBEICHHBIM B TaOIUIIaxX
noKa3aTeNel, JOMyCKAITCs 3HAYUTEIbHBbIC OINMOKH,
MIPOSIBIISIETCS] OTCYTCTBUE 3HAHUHM, YMEHUH, HABBIKOB 10
pany noKazaresei, CTYJICHT UCITBITHIBACT
3HAUWTEIbHBIC 3aTPYJHEHUS TPU  OMEPUPOBAHUU
3HAHMSIMU U YMCHHSIMHU TP HUX TMEPEHOCE HA HOBBIE
CUTYaIUH.

Kaxxoe 3amanue sKk3aMeHaMOHHOro OMJIeTa OlleHUBAETCs OTACILHO. O0IIeH

OLICHKOM SIBJISICTCSI CPE€aAHCC 3HAYCHUC, OprrJIéHHOC J0 IIEJI0Tr0 3HAYCHHA.
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O0Opa3selr H3K3aMeHAIMOHHOr0 OUJIeTa:

MUHUCTEPCTBO HAYKMU U BBICILIETO OBPA3OBAHNS
POCCUMCKOM ®EJIEPALTUU
CDEI[EPAHLHOE INoCYIAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
VUPEXJIEHUE
BBICIHIETI'O OBPA30OBAHIA
«MOCKOBCKHH MOJIMTEXHUYECKU YHUBEPCUTET»

®daxynereT MammHocTpoenue, kadeapa «OMIuAT»

Jucuummna «Teopus U TEXHOJIOTHS TOpsiucii 00BEMHOM MITAMITOBKHY

Hampasnenue (cneunansHocth) 15.03.01 «MamuHoCcTpoeHHE»

Oo6pa3zoBarenbHas porpaMma «MalIiHbl 1 TEXHOJIOTHH 00pa0OTKH MaTEPUAIOB IaBJICHACM)
Kypc 3.4, rpynma 251-222 , ¢popma oOydyeHnsT O4YHAS

3K3AMEHAHI/IOHHI)II71 BUWJIET Ne
1. MeToa KOHEeYHBbIX 3J1eMeHTOB. Unc/ieHHbIe METOAbI PellIeHMus].

2. KoHTpOJIb MeXaHN4YeCKHX CBOMCTB MeTaJjljia PU ropsiveiit 00 beMHOi

ImTaMIIOBKeE.

VYTBepkJIeHO Ha 3aceaHuu KadeIphl « » T.,

poToKoJI No

3aB. xadenpoii / A.I'. MatBeen/
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IlepeyeHb BONIPOCOB JIJIsi MOATOTOBKHM K ATTECTAIIMM

TepmoMexaHMYeCKHUI PeKUM IVIACTHYECKO 00pad0TKH MeTaLII0B
1. Kakue TexHOJIOrMYECKHE mapameTpbl ONPENAECTAIOT TEPMOMEXAHUYECKUM PEKUM

KOBKH IIITAMITOBKH?
2. Yto crenyer NOHUMATh MO/ IJIACTUYHOCTBIO C TEXHOJIOTUYECKOW TOUKHU 3pEHUS?
3. B yem cocTouT otivuune creneHu Aehopmalnd OT MHTEHCUBHOCTHU JedopMarivu?
4. Kakumu Mepamu omnpeenseTcs: BeauunHa aedopmanuu?
5. Kak Bausier cxeMa Hanpsi>KEHHOTO COCTOSIHUS Ha TUIACTUYHOCTh MaTepuana’?
6. B uemM cocToUT oTiiMuue npejena TEKYYEeCTH OT HAMPSAKEHUS TEKY4eCTH ?
7. Korna m B KakOM HaIlpaBJICHUU TPOSBIISCTCS BIUSHUE CKOPOCTH JedopManuy Ha
HaIPSHKEHUE TEKY4YECTH?
8. [Io KakuM KpUTEpHUSM OMPEACISIIOTCS ONTUMAJIbHBIE CTENEHU aedopMaiuu s
PAa3JIMYHBIX KJIACCOB CTAJICH?
Hcxonnble Marepuaabl M HMX MOATOTOBKA /Uil KOBKH U 00beMHOM
ITAMIIOBKH
9. Tloyemy CTPYKTYpHO CIUTOK HEOAHOPOJCH U KAaKOBBI (POPMBI TIPOSBIICHUS
HEOJHOPOTHOCTHU?
10. Kakue yacTu ciuTKa nojjiexaT yIaJIeHHIO U ¢ KaKO! LEeb0?
11. B uem cocTout oTIM4re OOBIYHOTO CIIMTKA U CIIUTKA, MMOJYUYSHHOTO HEMPEPHIBHOM
pa3IuBKOM?
12. Kakue maTepuasibl OTHOCITCS K KATETOPUM CTaJIE€H U KaKUE K KaTerOpuu CILIaBOB?
13. B yeM COCTOHUT OTIMYME CTAIM KAY€CTBEHHOM OT CTaJIM OOBLIKHOBEHHOI'O KauecTBa?
14. Kakue cTanu OTHOCATCS K KJIACcCy YIiAE€POJAUCTHIX U HA KaKUE TPYIIIbl U KATETOPUU
OHU pa3aenstoTcs?
15. Kakue 1iBeTHbIE METAJITBI U CIIABBI 00pabaThIBAIOTCSI KOBKOW U IIITAMIIOBKOM ?
Pa3nenka HMCXOOHBIX MATEPHAJNIOB HA 3aroTOBKY MOJ KOBKY WM
IITAMIIOBKY
16. Kakue cnocoObl pe3kd HCXOAHOTO TpoKaTa Ha 3aroTOBKM OTHOCATCS K
0€30TXOIHBIM?
17. Kakue TeXHOJIOTHYECKHE U TIPOU3BOICTBEHHBIC (DaKTOPHI CIAEAYET YUUTHIBATh MIPH
BbIOOpE criocoba pe3ku?
18. KakuMu OTHOCUTEIBHBIMU BEJIMYMHAMH OLICHMBAETCS TOYHOCTh 3arOTOBKU IPHU
pe3Ke Ha HOKHUIAX?
19. Kakue Buabl 1eeKTOB BOSHUKAIOT IIPH PE3KE a HOKHUILAX?
20. Kakye CyIlIeCTBYIOT MEXAaHMYECKHME CXEMbl PE3KM M 4YeM  ClieayeT
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PYKOBOJICTBOBATHCS TIPU UX BBIOOpE?
Kakue cymecTByIoT cTajiuu Npolrecca pe3ku copToBoro nmpokara? B kakom ciydae
3a30p MEXKY HOXKaMU CUYUTAETCS ONTUMAJIbHBIM?
Kak wu3MmeHsieTcs 3HaYeHUE ONTUMAIBHOTO 3a30pa C M3MEHEHHMEM TOJIIUHBI
MeTaJljIa ¥ €ro IJIaCTUYECKUX CBOMCTB?
Kak BBINOJHUTH YCIOBUE MOCTOSHCTBA OTHOCUTEIBHOTO OCEBOIO 3a30pa MEXKITY
HO’KaMHU 10 TOJIIIMHE 3aTOTOBKU?
C kako# 1enbl0 MpU Pe3KEe COPTOBOTO MpPOKaTa MPUMEHSAETCS MPUXKUM M Kak
JOJKHA U3MEHSTHCS CUJla MPUKKUMA B MIPOLIECCE PE3KU?
MOXHO JId OTMETUTh XapaKTEepHbIE CTaauu Ne(HOPMUPOBAHMS HA JHarpamMmax
ycuwnne-nyTh? Kak u3MeHsieTcss XapakTep STHUX KpPUBBIX B 3aBUCUMOCTH OT
MJIACTUYECKUX CBOICTB MaTtepuaiia u 3azopa’

TexH0JI0THA KOBKH
[lo kakoil mpWYMHE TPU OCATAKE TMPOUCXOIUT OO0YKOOOpa30BaHWE, W KAKOU
OTHOCUTEIHHON BEIMYMHON OHO OLICHUBAETCS?
[Ipu KaKUX yCJIOBHUSAX BO3MOXKHO IMOJTy4YeHHE "IBOMHOM 004uku" mipu ocaake?
[Tpu kakux ycClIOBUSIX BO3MOXKHO MOJy4Y€HUE NPU OcajKke TpubooopasHoil hopmbl
3aroTOBKU?
Ecnmu mipu ocangke yciioBust TpeHHUS Ha TOPIAX HEOJMHAKOBBI, OJIMKE K KaKOMY
TOpITy OYJeT HAaXOUTHCS HAaUOOJIBIINN JUAMETP MMOKOBKH ?
[Tpu KaKKMX yCIOBUAX BO3MOXKHO MOJTYYEHHE BOTHYTON OOKOBOM MOBEPXHOCTH MPH
ocazke?
Kaxkast u3 nmuneliHbIx nedopmarnuii OyaeT HauOobIel Npu eIMHUYHOM 00XKaTHUH
MIPY MPOTSHKKE?
B ueM mposiBasieTcss BAMSHUE BHELIHUX HeNe(POpPMUPYEMBIX YYACTKOB IIpH
MPOTSKKE?
Kakas u3 nuneitnbix nedopmanuii OyaeT HanbobIIe 005)KaTHH MPU MPOTSHKKE 3a
OJIH TIpoxoA?
Kakue BeMUMHBI YKOBA PEKOMEHYIOTCS MPU BBIMOJHEHUU OCHOBHBIX OIEpaluii
KOBKHU?

HITamnoBka Ha MOJIOTaX
Korzaa ucnosns3yor HaMeTKy ¢ KapMaHoM?
Korzaa ucnosnabp3yroT HaMeTKy ¢ Mara3uHoM?
Kak onpenenuts rpynmy ctanu no 'OCT 7505-89?
Kak onpenenuts crenens ciioxHocTd MoKoBKU 1o ['OCT 7505-897
Kak onpenenuTs pacueTHyI0 Maccy MOKOBKU?
Kak onpenenutb HCXOAHBIA HHIEKC TOKOBKU?
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YeM OTIM4YaeTCs YEPTEX ropsyeii MOKOBKH OT YEPTEXkKa XOJIO0THOM?

Kakyro posp urpaer MOCTMK M MarasuH OOJIOMHOW KaHaBKM B Ipolecce
LITAMIIOBKH?

JIyist 4ero B mITaMIiax nperycMaTpuBaroTCs 3aMKH?

B kakux ciayyasix MCHOJIB3YIOT B OKOHYATEIbHOM PY4Ybe HAMETKY C MarasuHom?
JlomyckaeTcs Jin yBEIMYEHHE MPUITYCKA B 3aBUCHMOCTH OT BHJIa Harpesa?

Yem onpenensercs BeJIMYMHA 3€pHA NOCIIE TOPSYEH IITAMIIOBKU?

Yem ompenensercss HEOOXOAMMBINH TEMIEpPAaTypHbI HMHTEPBAT KOBOYHBIX
temneparyp?

Kakoli MakcuMasnbpHbI TEMIEPATYypPHBIM MHTEPBAI MOXET OBITh peain30BaH JJIs
HU3KOYIJIEPOAUCTBIX TOIBTEKTOUHBIX CTAICH?

JI1st KakKMX TOKOBOK CTPOUTCS pacyeTHasi 3aroTOBKa?

Yem oTanyaeTcs cpeAHsis pacueTHasl 3ar0TOBKA OT PACYETHOM 3arOTOBKH?

. [louemy amr0py ¢ pe3KUMH OUYEPTAHUSIMH HAJ0 MIPUBECTH K IJIABHOM Gopme?
52.

B kakux ciydasx IOTaMIOBOYHBIE YKJIOHBI B IPEABAPUTEIIBHOM PYydbe

yCTaHaBJIMBAIOT OOJIbIIIE, YEM B OKOHYATEILHOM?

Kakune pyubu MOKHO UCKIIFOUUTh, IPUMEHSS IEPUOIUYECKUI ITPOKAT?
IITaMnoBKa Ha KPUBOMIUITHBIX FOPAYEIITAMIIOBOYHBIX Ipeccax

Kakue nosioctu mrammna 3anojiHAroTcs jerde npu mramnoBke Ha KI'THIT?

Kakum ob6paszom nipu mrammnoske Ha KI'IIIT cnegyer perynupoBarh naBieHue B

MOJIOCTH Py4bsi?

Kaxkue onepauun u3-3a onacHoctu 3akinuHuBanus Ha KI'IIII e npoBoast?

Kakwue 3arotoButenbubie pyubu npumensaTs Ha KI'IHIT nenenecooOpa3no?

[Touemy HeEOOXOIUM TapaHTUPOBAHHBIM 3a30p MO IUIOCKOCTU pa3beMa IITaMIia

KI'TLIT?

Kakoe 060pynoBanue xapakrepusyercs 00Jblel YHUBEPCATbHOCTHIO: MOJIOT WIIH

KT'IIIT 1 mouemy?

[Touemy npu mwramnoBke Ha KI'IT He ucnonb3yercst npyTKoBas 3aroTOBKa?
IITaMnoBKa B 3aKPBITHIX ITAMIIAX

['ne cnemyer pacnosarath IJIOCKOCTh pa3beMa 3aKphITOTO IITaMIIa?

Kakas ctaaus mITaMIIOBKY B 3aKPBITHIX IITAMIIAX SABJISETCS 3aBEPLIAIOIICH?

KakoBbl 0COOEHHOCTH METOAMKHU BbIOOpA MOJIOTA JIJISl 3aKPBITOM IITAMITIOBKH?

KakoBbl 0c0O€HHOCTH BbIOOpA TIpecca JiJisl 3aKPhITOM ITaMITIOBKH?
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HepequL IK3AaMCHAIIHOHHBIX BOIIPOCOB:

HaumeHnoBanue Bonpoca

.| Brusnue ko3 dUIIMeHTa TPEHUS Ha TIOJIOKEHHE JIMHUU pa3jiesia B oyare
nedopmanuu

2. | ®OU3HKO-MEXaHHIECKHE OCHOBBI TEOPUH KOBKHU U HITAMIIOBKHU.

3. | v

pyras ¥ rmiactTuueckas neopManuu.

4. | Brusmne TEMIIepaTypbl Ha CBOKMCTBA MaTepuara.

. Heonnopoanoctu merasia, BhI3bIBa€Mbl€ TNIACTUYECKUM J1e(hOPMHUPOBAHHEM.

6. | Ocnosuble KpUTEpUHU AePOPMUPYEMOCTH METAIIOB.

7. | depopmupyemMocTs MeTallIa B YCIOBUSX TOpsiuei Aedopmarium.

8. | Onenka neopMupyeMOCTH 3ar0TOBOK MPHU TOPSUYEH IMITAMITOBKE

9. | MeTozp! aHanM3a MpoIECCOB MIACTUIECKON AePopMaIiu

10.| Marematnueckoe MOACITUPOBAHNE KOBKH M OOBEMHOM IITAMITOBKU

11.| Maremarnueckoe MOAECIUPOBAHUE TIPH PECCOBAHUU

12.| Metoa KOHEUHBIX 3JIEMEHTOB. UNCIEHHBIE METOIbI PEIICHUS.

13.] Ocecummerpuunas aedopmanus. [loss ckopocTeid.

14.| KoHTposib MEXaHUYECKUX CBOMCTB METAJUIA MPHU TOpsiYeii 00BEMHOM
HITAMIIOBKHU.

15.] ITpsimoe BbIjaBIMBaHuE (TPECCOBAHUE).

16.| Ananu3 neopmMarmoOHHBIX BO3MOXHOCTEH Ky3HEYHOTO HHCTPYMEHTA.

17.| Onpenenennie oyaros aedopmalii Npy MTaMIOBKE OCECUMMETPUUYHBIX
MOKOBOK.

18.| llITamnoBka B OTKPBITHIX MTamMmnax. GakTopsl, BIUAIONIME HA ILITAMIIOBKY B
OTKPBITHIX IITAMIIAX.

19.| Knaccudukarius moKoBOK, IITAMITYEMbIX Ha MOJIOTE.

20.| Harpes 3arotToBok moji KOBKY. PesKnMbl HarpeBa u €ro KOHTPOJIb.
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21.

OHCpaHI/II/I KOBKH, IIPpHU KOTOPBIX MPOUCXOAUT UBMCHCHHC q)OpMBI 3aroTOBKH.

22.

Omneparyy cBOOOTHOM KOBKH.

23.

Ou4ucTKa MTOKOBOK Y 3arOTOBOK.

24.

[TapameTphbl, BAUSIONINE HA BETHYMHY 3230pa MEKAY ITyaHCOHOM U MaTpHUIICH
IpU BBIPYOKE.

25.

HOKaBaTCJII/I, ONpcACIIACMBIC ITPHU UCIIBITAHUH o6pa3u0B IIpH OCaJIKe.

26.

HpaBKa IIOKOBOK: CYIITHOCTH IIpoILecca, 001acTh IMIPUMCHCHUS,

TEXHOJIOTHYSCKHE OCOOCHHOCTH ITpaBKH.

27.

PaS,Z[CJ'IKa IIpOKaTa B IITaMIIdX.

28.

FOpH‘IaH 00BEeMHAas IITaMITOBKA. KHaCCI/I(i)I/IKaHI/IH OCHOBHBIX

TEXHOJIOTUYECKUX ONEPALIH.

29.

Pacuet noxoBku. HazHaueHune BeTnYMHbBI IEpEMbIUEK MO TPOOUBKY MpHU
IIPOCKTUPOBAHUU [IOKOBOK.

30.

PacueT mokoBku. PacueT BenmnunHbI 00104.

31.

Pacuernas 3arotoBka, smropa ce4eHui, Ko3pPUIUEHT MOAKATKH.

32.

CBO60,Z[H8,H KOBKa: Ha3HAYCHHE U 00J1aCTh IMPUMCHCHUS. CocraBneHue JCpTCIKaA

ITIOKOBKH.

33.

COpTaMCHT MCTallia, IPpUMEHACMOI'O ITPHU KOBKEC, IITAMIIOBKE.

34.

CniocoOsbI Pa3aciIKM IIpoOKaTa Ha 3arOTOBKH.

35.

TeMrepatrypHblii HHTEPBaJ KOBKU U 0OBEMHOMN IIITAMITOBKH.

36.

TexHUYeCKU KOHTPOJb TMOKOBOK: JE(PEKThl TOKOBOK, CIOCOOBI HUX
0OHApYKEHUS U YCTpaHEHUSI.

37.

XonoaHas u ropsigast oOpeska 007105 U MPOCEUKa CKBO3HBIX TOJIOCTEH B

ITOKOBKax.

38.

[[IramnoBka Ha ['KM: cymnHoCTb nporiecca, 00J1acTh IPUMEHEHHUSI

39.

[ItamMmnoBKa Ha MOJIOTaX: CYIIHOCTh MpoIiecca, 0071acTh MPUMEHEHUS

40.

DIeKTPOBBICA/IKA: CYIITHOCTH MpoIiecca, 00JacTh TPUMEHEHUS




