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1. Heawn, 3an0aum 1 IJIaHUPYeMble Pe3yJbTAThI 00yYeHH sl N0 AUCHUIIUHE

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

- TIOJITOTOBKA CTYJCHTOB K JIEATEIILHOCTH B COOTBETCTBHUM C KBaTU(UKAITMOHHON
XapaKTepUCTHKON OakanaBpa MO HampaBieHUI0, (OPMUPOBAHUE OOIIEHMHKEHEPHBIX
3HAHUW U YMEHHI MO TaHHOMY HaIlPaBJICHUIO;

- W3y4Y€HUE TEOPETUYECKUX OCHOB IPOILIECCOB ropsyeil OOBEMHOM IITaMIIOBKH,
MO3BOJIAIOIIMX  BBINOJHHUTh  PALMOHAIBHOE  IMOCTPOEHUE  TEXHOJOTMH  C
UCITI0JIb30BAaHUEM HEOOXOJAMMBIX BUJOB 00OPYOBAaHUS U OCHACTKHU.

- OCBOEHHWE METOJIMK pacueTa AeOpMAIIMOHHBIX M SHEPTOCHIIOBBIX XapaKTEPUCTHK
orepanuii ropsiueii 00bEMHOM ITAMITIOBKH.

N3yuenne kypca «Teopuss u TEXHOJOTHS TOpsued OOBEMHON IITAMIOBKI»
CIOCOOCTBYET PACHIMPEHUIO HAYYHOTO KPyro3opa U pellaeT 3afavy Mmojay4yeHus TOoro
MUHAMYMa (PYHJIaMEHTaJIbHBIX 3HAaHUW, Ha 0a3e KOTOPBIX OYIYIIMA CHEenuaIucT
CMOXET CaMOCTOSITEIIBHO OBJIAJIEBATh HABBIKAMHM ITPUMEHEHUS MOJIYYEHHBIX 3HAHUUI
JUISL PELIEHUS TPAKTUYECKHUX 3a7a4.

O6yuenne mo aucHuiuimHe «Teopuss W TEXHOJOTHS TopsAYe OOBLEMHOMU
HNITAMIIOBKKA»  HalpaBieHO Ha (GOpMHUpPOBaHME Y OOYYAIOMIMXCS — CIIEIYIOIINX

KOMITETEHIINM:
Koa n HammeHoBaHue NHaukaTopbl 10CTHKEHUS KOMIIETEHIMH
KOMIIeTEeH NI
[1IK — 1 Crocoben UIIK-1.1. PaccuutbiBaet u orpabaThiBacT
TCXHUICCKHU TEXHOJIOTUYECKHUE MPOLIECCHI KY3HEYHO-
MIOJArOTABIINBATH

IMTaMIIOBOYHOI'O IMTPOU3BOACTBA
KY3HCUHO-IITAMIIOBOYHOC

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

HOPMUPOBAHKE OCYIIIECTBJIEHUS TEXHOJIOTUUECKUX ONeparuil
NIIK-1.3. ®opmynupyeT TpeOOBaHUS K METOAaM
IJIAaHUPOBAHMS TEXHUYECKON U TEXHOJIOTUYECKOM
MOATOTOBKHY ITPOU3BOJICTBA U BBIIOTHEHUS
KY3HEUHO-IIITAMIIOBOYHBIX paboT

UIIK-1.2. Onpexnenser HEOOXOANUMBIN COCTaB U
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2.  MecTo JTHCHUIIMHBI B CTPYKTYpe 00pa3oBaTe1bHOM MPOrpaMMbl

JMucuumuinHa oTHOocUTCA K  oOs3atensHOoM wactu  (B1.2.3), dopmupyemoii
y4acTHUKaMHU 00pa30BaTeIbHBIX OTHOIEHUH O1oka «/{uctummaet (Moxynn)» YacTs,
dbopMupyemasi yuacTHUKaMHU 00pa30BaTEIbHBIX OTHOIICHUH.

Hucuunnuna «Teopuss W TeXHOJNOTUS TOpsSiueld OOBEMHOM  IITAMIIOBKH
B3aMMOCBSI3aHa JIOTMYECKH M COJEPKATEIBHO-METOAUYECKU CO  CIEAYIOIMMU

mucuumanaamu OOIT:

BBeneHue B MpOEKTHYIO ACSITETLHOCTD;

Brenenue B npodeccuto;

TexHONMOTHYECKNE MAITHBI 1 000y I0OBaHHE;

Teopust 06pabOTKH METAJUIOB JaBICHUEM;

TexHoMOTHYECKHE TTOKPHITHS U CMa3KH B MPoOIleccax 00padOTKH IaBICHUEM;
KoHCTpyKIHs M pacdeT HHCTPYMEHTA JIISl IMCTOBOM IITAMITOBKHY;

OU3NKO-XMMUYECKHUE MPOIIECCHI PU HArpeBe B 00pabOTKE 1aBICHUEM.

3. CTpykTypa U coaepkaHue IUCHUILTHHBI

OO6mast TpyI0€MKOCTh AUCIUIUIMHBI cocTaBisieT 2,0 3adeTHbIX(€) eauHull(bl)

(72 4gacog).

3.1 Buabl y4eOHOI1 padoThl U TPYA0EMKOCTH
3.1.1.04nas popma oOyueHus

. Cemectp
Buj yueOHbIX 3aHATHIH ; -
OO01mast Tpy10eMKOCTh 72 (2 3.0) 144 (4 3.e.)
AUCHHUIINHBI
AyIUTOpPHAs HATPY3KAa 36 72
Jlexkuun 18 36
IIpakTH4Yeckue 3aHATHS - 36
JlaGopaTopHblii NPAKTHKYM 18 -
CamocrosiTesibHasi padora 36 72
PI'P na
Bua npomexyrouHoii 3auer JK3aMeH
aTrecTanun
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3.2 TeMaTu4ecKuil IJIaH U3y4YeHHUS JUCHUILTUHBI
(o ¢popmam oOydeHUs)
3.2.2. ounas gopma oOy4eHHUSI.

Pa3nenni/Tembl TpynoemkocTs, 4yac
AUCHUTIHHBI
AynuTopHasi
padora §
=
= =
1 Tema 1. BBenenne. Ponb ropsiueit 6 4 5
00BEMHOI ITAMITOBKH B
MaIIMHOCTPOECHUU
2 | Tema 2. HanpsikeHHO-Ie(OPMHUPOBAHHOE 6 4 5
COCTOSTHUE
3 Tema 3. Kpusble ynnpouHeHUs 6 4 5
4 | Tema 4. I'opsiuas nedopmariusi. 6 6 5
[LmacTuuHOCTH MaTepUAIIOB.
CBepXIIaCTUYHOCTb.
5 Tema S. Kitaccudukanus TexHOI0THI 7 4 5
I'OLI. TemneparypHblii HHTEpBaAI IPU
["OI1l.
6 | Tema 6: 3aroTOBUTEJIbHOE TPOU3BOICTBO 7 4 10
7 | Tema 7: OCHOBHBIE 3TaIlbl COCTaBJICHUS 7 4 8
TeXHoJornueckoro npouecca 'O
8 Tema 8: Kogka. IlITamnoBka Ha MoJioTe 7 6 10
9 Tema 9: [lITamMnoBKa B OTKPBITBIX U 7 4 5
3aKPBITHIX IITAMIIAX.
10 | Tema 10: [lItamnoska Ha KT'THII. 7 4 5
11 | Tema 11: Buasl TexHosoruueckux| 7 6 10
onepanwii. [IpaBria Be1Oopa
12 | Tema 12: IlpoexkTupoBaHue IITaMIOBOW| 7 4 10
ocHacTku (mrrammnoB) npu ['OII
13 | IpakTuueckoe 3ansitue Nel. 7 18 5
Ilocmpoenue noxosku I'OCT 7505-89
14 | IlpakTnuyeckoe 3ansitue Ne2. Pacuem 7 18 5
MEeXHOI02ULEeCKUX Nepexo0o8.
15 | JlabopaTopHasi padora Nel /locmpoenue 6 8 5
KpPUGOU YNPOUHEHUs
16 | JlabopaTropnasi padora Ne2 6 6 5
Hccneoosanue hopmousmenenus
00pasyoe npu ocaoke Ha cUOPABIULECKUX
npeccax.




17 | JlabopaTopHasi padora Ne3 Pacuem 6 4 5
mexHon02uYecKux nepexo0os ons I'KM.
HUTOI'O 6-7 54 36 18 108

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

CoctosiHuEe W TepcrneKkTHBbl pa3BuTus. OOmIas XapaKTepUCTHKA IPOLECCOB
IITAaMIIOBKU. Teopus miacTuueckux aedopmaiuii. OU3NKO-MEXaHUUECKHE OCHOBBI
TEOpUHU KOBKM U IITaMnoBku. Kpurepun nedopmupyeMoctu MeTaisioB. Pazpyienue
METAJJIOB. MAaTEMAaTUYECKOE MOJEIMPOBAHWE KOBKM M IUTAMIIOBKA B TOpSYEM
COCTOSIHUM.

Tema 2. Hanpsi:keHHo-aeopMupoBaHHOEe cOCTOAHHE. DU3MYECKHE OCHOBbI
miactuueckoii  gedpopmanmu.  MomHocTte  gedopmanmu.  HanpsiokeHHo-
ne(OPMUPOBAHHOE COCTOSIHUE COBOKYNHOCTb HANpsOKEHUM U JgedopManui,
BO3HUKAIOIIMX MpPH JCHCTBUM HA MaTEPUAIbHOE TEJIO BHEIIHUX Harpysok,
TEMIEPATYPHBIX MoJieH U Apyrux ¢pakTopoB. COBOKYIHOCTH HAMPSHKEHUN MTOTHOCTHIO
XapaKTEPU3yeT HANPsLDKEHHOE COCTOSTHUE 4YacTHIbl Tejd. Ty COBOKYIIHOCTb
3allMChIBAIOT B BUJE TEH30pa HampsikeHuil. B ocHOBe Bcex mporieccoB 00paboTKu
MeTayioB JaBiaeHueM (OMJI) J€XHUT CHOCOOHOCTh METAJUIOB M HMX CIUIABOB I10J]
JEHCTBUEM BHEUIHMX CHJI IJIACTUYECKHU Ae(pPOpMHpPOBATHCS, T. €., HE pa3pylIasch,
HEOOpaTHUMO M3MEHATh CBOIO (opMy M pa3mepsbl. IIpu 3ToM M3MeHseTCs CTPYKTypa
MeTaljia, ero MeXaHn4eckrue U GU3NYECKUe CBOMCTRA.

Tema 3. KpuBble ynpouHeHusi. Y IPOYHEHUE METAILJIA IPUHATO MPEACTABISATH B
BUJIC€ KPUBBIX YNPOYHEHMS, WJIM KPHUBBIX HMCTHUHHBIX HANPSDKEHHM, MOJy4aeMbIX
UCIIBITAaHUEM OOpa3lOB Ha pacTsbkeHue. M3 Kypca CONpOTUBICHHUS MaTepuasioB
U3BECTHBI KPUBBIE PACTSDKEHUS, KOTOpPblE OOBIYHO CTPOST B KOOPAMHATAX. 31E€Ch—
UCTUHHAsI, WM JorapupmMuyeckas, jaepopmanuss — YCIOBHOE HalpsKEHUE,
[OJTy4aeMO€ JIEIIEHUEM TEKYILEH CHIIbl pacTsLDKEHUs 00paslia Ha HayalbHYO IJI0LIa/lb
€ro IONEPEeYHOro ceudeHus. VIcTMHHOE HampspKeHWE — SBIACTCS  IPEAEIIOM
TEKy4eCTH YIIPOYHEHHOI'O  HakJernoM marepuana. MHorma ero  HaspIBarOT
HANPSDKEHUEM TEKy4eCTH. 3aBUCUMOCTh MEX]Iy CONPOTUBIIEHUEM JedopMaluy, T. €.
HANpsDKEHUEM TEKYy4YecTH, U CTENeHbI0 jAeopMaiuu H300paKaloT KPUBBIMU
ynpouHeHus. IIpy MOCTpoeHMM KpPHUBBIX YHPOYHEHHS MO OCH OPAMHAT OOBIYHO

OTKJIQ/IbIBAIOT HAIpPSKEHUE TEKYy4yeCTH, a MO OCHU adCUUCC — OTHOCUTENbHYIO
nedopmaruio.
Tema 4. Topsiuas  gedopmamms. IlIacTHYHOCTHL ~ MaTepHAJIOB.

CBepxXIIaCTUYHOCTD.
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[Ipu ropsiuelt nedopmanmu, Hapsgy C YOPOUYHEHHUEM, HaAONIONAeTCs W
pa3ymnpoYHEHHE, CBSI3aHHOE C BO3BPAaTOM M pEKpHcTauM3anuei. Dusudeckas
IpHUpoJia BO3BpaTa

— AQHHWTWISIIHS YacTH JUCJIOKAIWNA, WHUIMHpyemas QIIyKTyalusMH, T.e.
TETUIOBBIMU  JIBIDKCHHSIMH ~ aTOMOB ~ BOKPYT WX  IIOJIOKEHUH  paBHOBECHSI.
Pekpucrannuzanus B 3apoKJICHIUN U POCTE HOBBIX 3€pEH 3a cUeT 1e(hOpMUPOBAHHBIX
ctapbix. [lpu 3TOM qUCHOKAalMOHHASI CTPYKTYypa CTapbIX 3€PEeH COXpaHIETCS JUIIb
YaCTUYHO, OOJBIMMHCTBO k€ JedekToB wucuezaeT. OOa mporecca CBSI3aHBI C
nud¢y3ueit aToMOB U IPOTEKAIOT BO BpeMeHH. [Ipu 3ToOM CKOpOCTh pa3ynpodHEeHHSI
TEM BBINIE, YeM OOJbIIe YNMPOYHEHHOCTh METallia, W, HA00OpOT, pa3ylnpouyHEHHUE
MIOCTETIEHHO 3aTyXaeT, TI0 Mepe TOTO KaKk METaJlT pa3ylpOUYHIETCS.

Ecnu merann nnutensHoe BpeMsi AEPOPMHUPYETCS C MOCTOSHHOM CKOPOCTHIO
nedopMaiuu, CKOpOCTh YIPOUYHEHUSI U CKOPOCTh Pa3yNpPOYHEHUS YCTAHABINBAIOTCS
HAa OJHOM YypoBHE. Yem BbIlIe 3HAYEHHE TaKOM CKOpOCTH JedopMaliuu, TeM
MHTEHCHBHEE MPOTEKaoT 00a mporecca (CKOPOCTh YIPOUHEHUS MPSIMO CBS3aHA CO
CKOPOCTBIO JedOopMaIiii, CKOPOCTHIO Pa3yNpOUYHEHUs] — B Pe3yJbTaTe TOro, UYTO
HapsDKEHUE TEKy4eCTH, COOTBETCTBYIOIIIEE COCTOSTHUIO paBHOBECHSI,
yCTaHaBIMBAaeTCs Ha 0Oojee BHICOKOM YpoBHE). IIpu H3MEHEHHH CKOpPOCTH
nedopMaui MPOUCXOAUT HapyIICHHE PAaBHOBECHS MEXIYy OOOMMH MpOIEccaMu U
MOCTETNIEHHOE (C 3aMo3JaHreM IO OTHOIIEHHUIO K CKOPOCTU edopmanun) n3MeHEHHE
HANPSDKEHUS TeKYy4YeCTH.

[11acTUYHOCTHIO HA3BIBAIOT KaK CIOCOOHOCTh MaTepuaja MpU OMpeeIeHHbBIX
YCIIOBUSIX HEOOpaTUMO AedOopMUPOBATHCS 0€3 pa3pyllieHus, TaK U KOJTHYSCTBEHHYIO
OIICHKY ATOT'0 CBOMCTBA — HAKOTICHHYIO Ie(hOopMaIiio K MOMEHTY pa3pyIleHHS.

Jl11s BEIOOpa ONITUMATBHBIX PEKUMOB MOXKET OKa3aThCs IOCTATOYHO pacyeTa Mo
OIHOMY WIJIM JBYM M3 TpeX KpPUTEPHUEB, KOTOPBIE COOTBETCTBYIOT CIICAYIOIICH
KJIACCU(PUKALMU TEXHOJIOTUYECKUX MPOILIECCOB U30TEPMUUECKOTO 1e(hOPMUPOBAHUS:

1) 06paboTKa MaJOILIACTUYHBIX METAJUIOB: TUTEHHBIX ATFOMUHHUEBBIX CILJIABOB,
OpOH3bI, MAJOIUIACTHYHOW JIATYHH, YyTyHA, )KaPOIIPOYHBIX HUKEIIEBHIX CILIABOB

2) mTamMmoBKa  METAUIOB,  HMEIONIUX  BBICOKOE  CONPOTHUBIICHHE
neOPMUPOBAHNIO: THUTAHOBBIX M KAPOMPOYHBIX CIUIABOB, OBICTPOPEKYIIUX |
YIIAEPOAUCTHIX HHCTPYMEHTAIBHBIX CTaJICH;

3) oOpaboTka cCHIaBOB C  Y3KMM  TEMIEPATypHBIM  HHTEPBAJIOM
ne(OpMUPOBAHUSA: HEKOTOPHIX TUTAHOBBIX CILJIABOB, MAaTEPHANIOB, TOIBEPTaAIOIINXCS
TEPMOMEXaHUUYECKOI 00paboTKe U APYTUX METAILIOB.
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Tema S. Knaccuguxanus rexnosaorui I'OILLL. TemnepaTypHblii HHTEpBAJI IPU
INOJIIE

Texnonoruyeckuii nporecc ['OLLl oTarvaeTcss 3HaUUTENIBHBIM Pa3HOOOpa3HeEM
U OompelensieTcs BbIOOPOM CaMOro H3Aeius U HMPUMEHSIEMBIM 00O0pYIOBaHUEM.
TexHonornueckuit mporecc 3aBUCUT OT PopMbl TOKOBKH. [1o popme B miiane mokoBKH
JIENIATCS Ha JIBE TPYIIBL: JUCKU U TIOKOBKH YATUHEHHON (DOPMBI.

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

Kpome TOro, mMacca IITaMIOBaHHBIX IMOKOBOK OIPAaHMYMBACTCS MOLIHOCTBIO
obopynoBanus; 006r9HO 310 10 100—200 KT

[Ipouecc mITaMIIOBKM BBINOJIHAETCS B 3aBUCMMOCTH OT BHJA IOKOBKH, pPoJa
MaTepuaja U XapakTepa MpOoU3BOJCTBAa HA YCTAHOBKaX pa3inuHoro Bujaa. Hambonee
IIMPOKOE paclpOCTPaHEHHWE TMOJydynsa IITaMIIOBKAa Ha MOJOTax, Ipeccax, Io-
PU30HTAILHO-KOBOYHBIX MAIIMHAX, KOBOYHBIX WM POTALMOHHO-00’KMMHBIX BaJlbLIaX
U IpyroM 000pyJOBaHUH.

TexHOonoOrmyecknii mpouecc M3roTOBICHUS IOKOBKHM BKIIIOYAET CIIECIYIOLIUE
orepaiuu: OTpe3Ka MpoKaTa Ha MEpHbIE 3arOTOBKHM, HArpeB, IITaMIIOBKa, 0Ope3ka
007104 1 MpoOUBKa IUICHOK, MpaBKa, TepMHUUECKast 00paboTKa, OYUCTKA MOKOBOK OT
OKaJIMHBI, KAIMOPOBKA, KOHTPOJIb TOTOBBIX TOKOBOK.

[lepen mTamMmoBKO# 3arOTOBKHU JOJKHBI OBITH HAarPEThl PABHOMEPHO IO BCEMY
o0peMy 110 3a1aHHON Temreparypsl. lIpu HarpeBe HOKHBI ObITh MUHMMAJIBHBIMU
OKaJIMHOOOpa3oBaHUE (OKUCIEHHE) U 00€3yIJIEpOKUBAHNUE [TOBEPXHOCTH 3arOTOBKH.
Hcrionb3yroTCsl 3JEKTPOKOHTAKTHBIE YCTAaHOBKHM, B KOTOPBIX 3aroTOBKA, 3a)kKaTas
MEJHBIMU KOHTaKTaMH, HarpeBaeTCs IIPHU IPOITYCKAHUHU 110 HEW TOKA; NHIYKIIHOHHBIC
YCTaHOBKH, B KOTOPBIX 3arOTOBKAa HAaIpPEBAETCSI BUXPEBBIMH TOKaMU; Fa30BbIE MIE€YH, C
0€30KHUCIUTENbHBIM HATPEBOM 3ar0TOBOK B 3alIUTHON aTMocdepe.

Tema 6: 3aroTroBuTe/JIbHOE MPOU3BOJACTBO

3aroTOBUTENBHOE  INPOU3BOJACTBO  —  TEXHOJOTMYECKUE IIPOLIECCHI
IpeoOpa3oBaHusl UCXOAHBIX MAaTEPUAIOB B 3arOTOBKHU JAeTajeil MamuH (00paboTka
METAJIJIOB JIaBJICHUEM, JIUThE, cBapka). OCHOBHBIM UCXOAHBIM MaTEPUAJIOM SIBIISIOTCA
METaJ/ulbl M CIUIaBbl Ha MX OCHOBE. MeTaulbl — HENpO3payHble KPUCTAJUIMYECKHUE
BEIIECTBa, OO0JIAAIONINe TAKUMHU XapaKTEPHBIMU CBONCTBAMH, KaK IMPOYHOCTD,
IUTACTUYHOCTD, AIEKTPONPOBOJAHOCTD, TEIIONPOBOIHOCTD, OJeCK. MeTabl: YepHbIe
(>keJie30 U CIUIaBbl HA €r0 OCHOBE) U LIBETHBIE (BCE OCTAIbHBIE).
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O0paboTka METaUIOB JaBJICHHEM — OAMH M3 HauboJjee pacnpoCTPAHEHHBIX U
MIPOTPECCUBHBIX METOJ0B 00paboTku. I[Ipu 00paboTke AaBIEHUEM MPOUCXOIUT
riacTuueckas jaegopmanus, u3MeHsomas (HopMy 3aroToBKd 0€3 U3MEHEHHs ee
Macchl. Marepuarnsl, 00J1a1a01111e BHICOKON MIACTUYHOCTHIO B XOJIOJHOM COCTOSIHUU
U3MEHSIOT CBOIO (hopMmy Oe3 HarpeBa, JUIsl MOBBIIICHUS TUTACTUYHOCTH 3arOTOBKH
00b1uHO HarpeBaioT. Cie10BaTEeNbHO, PAa3IuYalOT XOJIOAHYI0 U TOpsAYyl0 00paboTKy
MaTepuaioB AaBicHHEM. [Ipu 3TOM HCHONB3YIOTCS CIEAYIOIINE TEXHOJIOTHUECKHE
METOJIBI:

IIpokarka — aedopmupoBaHue MeTaia (3arOTOBKH) MyTEM O0XKaTHS MEXITY
BpalIalONMMUCS BaJKaMU MPOKATHOTO CTaHa. bbIBaeT MpoOKaT MpOCTOro MpoQuiis
(xpyr, kBajpar), pacoHHoro npoduis (mBeUIep, YrojokK), JUCTOBON MPOKaT, TPYOHI,
MEePUOINYECKUNA U CTICIUATTEHOTO TTPO(HIIAL.

Bonouenue — mporiecc mpOTATHBaHMUSI HA BOJOYMIILHOM CTaHE MPYyTKa 4epe3
OTBEPCTHE BOJOYWJIHHOM JOCKH: TIpU ITOM TIOTIEPEYHOE CEUEHHWE TPyTKa
YMEHBITIAETCS, ITTHHA YBEIIMYUBACTCS, a 00pabaThiBaeMblii METAIUT MPUHUMAET PopMy
U pa3Mephbl 3TOTO OTBEPCTHS.

[IpeccoBanue — npoiiecc BbIJABIMBAHUS METAJUIA, 3aKIIOYEHHOTO B 3aMKHYThIN
00beM IWIMH]Ipa-MaTPHULIbl YEPE3 OTBEPCTUE B MATPHUIIE B 3aBUCUMOCTH OT (DOPMBI U
pa3MepoB KOTOPOTO TOJIYHArOT W3S JIFOOOW, HaKe CaMOW CIIOXHOW (OpMBI
(mpyTKH, TPYOBI).

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

[tamnoBka — mpouecc AepopMalud MeTamia B TOPSYEM WM XOJOJHOM
COCTOSIHMM, KOIJla TEYEeHHEe MeTajula OrpaHMYMBAETCA CTeHKaMu padoueit
MOBEPXHOCTH CIELHAIBHOIO HWHCTPYMEHTAa — IITamIa, O4YepTaHue M pa3Mephl
KOTOPOT'O COOTBETCTBYIOT Oyayiie netanu. [lltamnoBka: o0bemMHas ¥ JIMCTOBAS.

Tema 7: OcHOBHBIE JTanbl COCTABJEHHUS TEXHOJOTHYECKOro Ipouecca
rou

[Ipu pa3paboTke TEXHOJOTUYECKOTO TMpolecca OOBEMHON IITAMIIOBKH
OTIPAaBHBIM IMYHKTOM SIBJIIETCA MPOCKTUPOBAHUE YEpPTEka TIMOKOBKH, KOTOPBIM
COCTaBJISIIOT HAa OCHOBAHWM 4epTexka jetanu. OT nmpaBWIbHON pa3pabOTKU yepTexa
MOKOBKH 3aBUCAT CJIOKHOCTb, @ MHOT/IA U BO3MOXKHOCTh Ce€ M3rotoBieHus. [Ipunsra
Takas nociefoBaresbHOCTh pouecca ['OL:

1) BBIOOp TJIOCKOCTH pa3beMa;

2) Ha3HA4YEeHHE NMPUITYCKOB, JOIYCKOB U HAITyCKOB;

3) onpeneneHue MTaMIOBOYHBIX YKIOHOB;

4) onpeneneHue paanycoB 3aKpyTJICHUS;
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5) KOHCTpYHPOBAHKE B TOKOBKAX C OTBEPCTUSIMH HAMETKH MOJ1 MPOIIUBKY;

6) KOHCTPYUPOBAHHE IITAMIIOB C YYETOM PACIOJIOKEHUS BOJIOKOH B MOKOBKE,
MPUEMOB M yJIOOCTB IITAMIIOBKH, PACOJIOKEHUS 0a3 MOCIeAYIONeH MEXaHUYEeCKON
00pabOTKH U T.1

Tema 8: KoBka. IllTamnoBka Ha MoJji0Te

KoBKkoii Ha3bIBaeTCS MpoIecC Topsiueil 00pabOTKM METAIOB JIaBJICHUEM, TMPHU
KOTOPOM ITyT€M MHOTOKPATHOTO JEHCTBUS MHCTPYMEHTA, HampuMep, OOMKOB METaIT
IIaCTHYECKHU neopmMupyercs, MOCTEIIEHHO pruoOpeTas 3agaHHbie Hopmy, pa3Mepsl
1 CBOMCTBA.

N3z nenue, nosryyaeMoe KOBKOM, Ha3bIBatOT ITOKOBKOM.

CymiecTByeT JiBa BU/la KOBKH: CBOOOJIHAS U B IIITaMITaX.

CB0OOOHON KOBKOW HA3bIBACTCSI MPOIIECC, MPU KOTOPOM (HopmMooOpa3zoBaHUE
ITOKOBOK MPOUCXOAUT IO yAapaMH MOJIOTA WM HAXKUMOM Ipecca. TeueHue Meraia
B CTOPOHBI CBOOOHOE 1 HE OTPAHUYCHO MTOBEPXHOCTSIMHA HHCTPYMEHTA.

ItamMnoBKO#l Ha3bIBalOT KOBKY B CTalbHBIX (Popmax-mirtaMmmax. TedeHue
MeTaJllla OTPAHUYMBAETCS MIOBEPXHOCTSAMHU MOJIOCTEN, BIPE3aHHBIX B IITAMIIE.

[[ITamMnoBka Ha  MOJIOTaX  CaMbld  YHHMBEPCAIbHBIH W  MIMPOKO
pacnpoCTpaHEHHBI BUJ IITAMIOBKH. DTO OOBSICHSAETCS TE€M, YTO MOJIOTHI MUMEIOT
JIOCTaTOYHO IMPOCTYIO KOHCTPYKLHIO M CPaBHUTEIBbHO Hemoporu. Kpome Ttoro, Ha
MOJIOTaX MOJKHO BBITIOJHSATh TMPAKTUYECKH JIOOBIE IITAMIIOBOYHBIC OTEPAMH H
nepexonpl. MoOJOT 3TO MallMHa YJIApHOTO (MHEPIMOHHOTO) TUMa. MaccuBHas
MOIBMDKHAS JieTalh 6a0a MOJIOTa C 3aKPETICHHOM HA HEel YaCThIO IITaMITa Pa3roHsIeTCS
noj, JIEUCTBUEM COOCTBEHHOM CHJIBI TSDKECTH JIMOO C TIOMOIIBIO KaKOTO-HUOYIb
SHEPrOHOCUTEJIS A0 ONPEACICHHON CKOPOCTH Y MPOU3BOJIUT YJIap MO 3arOTOBKE.

JIns BBINIOJIHEHUSI TEXHOJIOTMYECKOW ONepaluy IITaMIIOBKH HE0O0XO0IUMO
CTOJILKO yAapoB, 4YTOOBI CyMMapHas KHHETHYecKas JHeprusi Obula paBHa paboTe
TJIACTHYECKOU edopmaruu.

Tema 9: lllTaMnoBKAa B OTKPBITHIX U 3aKPbITHIX IITAMIIAX.

Hannune Gonbmroro paznooopaszus Gopm u pa3MepoB IMTAMIOBAHHBIX TTOKOBOK
00YCIIOBIIMBAET CYIIECTBOBAHUE PA3IMYHBIX CIIOCOOOB IITAMITOBKH. Tak Kak XapakTep
TEUCHUsI METAJJIa B IMPOLECCE ITAMIOBKU OMNPEAEISIETCS TUIIOM ITaMIiia, TO 3TOT
MPU3HAK MOXKHO CYUTATh OCHOBHBIM Il KJIaCCHU(UKAIMU CIIOCOOOB IITaMITOBKH.
3aroroBKaMu ISl TOpSiYEM INTAMIIOBKHM B TIOJIABJISIIONIEM OOJIBIIMHCTBE ClIydae
CIYXUT TIPOKAT KPYIJIOTO, KBAJPATHOTO WU NPSIMOYrojsHOTO Tmpoduieir. B
3aBUCUMOCTH OT THUNA IITaMMa BBIICISIIOT IITAMIIOBKY B OTKPBITBIX M 3aKPBITBIX
mramnax. [lItTaMrmoBka B OTKpBITBIX IITaMIax XapaKTEPU3YETCAd NEPEMEHHBIM
3a30pOM MEXY IOJABMKHOM M HEMOJBM)KHOM dYacTIMHU InTamma. B 3TOT 3a30p
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BBITEKACT YaCTh METaJlIa-00JI01, KOTOPBIN 3aKPhIBACT BBIXOJ U3 MOJOCTH IITaMIa U
3aCTaBIsIET OCHOBHOW METa/UT LIETMKOM 3aIOJIHUTh BCIO TMOJIOCTh . B KOHEUYHBIH
MOMEHT Je(OpMUPOBaHUS B 00101 BEDKMUMAIOTCS M3JIUIIKK METalIa, HAXOSIINECs B
MIOJIOCTH, YTO MO3BOJISIET HE MPEABSIBIATH BBICOKUX TPEOOBaHMIA K TOUHOCTH 3aTOTOBOK
no macce. O6nor 3atem oOpes3aeTcs B crnenuanbHbIX MmTammnax. llltammoBkoi B
OTKPBITHIX IITAMIIaX MOKHO MOJTYy4YaTh MOKOBKH MPAKTUYECKH BCEX THIIOB.

Hanunuue Gonbiioro paznooOpasust opm 1 pa3MepoB HITAMIIOBAHHBIX TTOKOBOK
00yCIIOBIMBAET CYIIECTBOBAHHUE PA3IMYHBIX CIOCOOOB IITAMIOBKH. Tak Kak XapakTep
TEYCHHUS] METajula B IMPOIECCe IITAMIIOBKUA OMPEICNSICTCS TUIIOM INTamra, TO 3TOT
IpU3HAK MOXKHO CYMTAaTh OCHOBHBIM JIJISl KJIacCU(HKAIMHM CIIOCOOOB ITaMITIOBKH.
3arotroBKamMu [Jisi TOPSYEH INTAMIOBKHM B IOJABIISIONIEM OOJIBITUHCTBE CiIydae
CIIY>)KMT TIPOKaT KpYyIJioro, KBAaJpaTHOrO WM NPSIMOYroibHOro mnpoduiein. B
3aBHCHUMOCTH OT THUIIA IITaMIa BBIACISIIOT INTAMIIOBKY B OTKPBITBIX U 3aKPBITHIX
mrammnax. [llTammoBka B 3aKpBITBIX IITaMMax XapaKTePU3yeTCs TE€M, YTO MOJIOCTb
HITaMIia B mpoiiecce AeOPMUPOBAHUS OCTAETCS 3aKPBITOM. 3a30p MEXKIY MOBUKHON
¥ HETOJBMKHOW YacTAMH IITaMIla MPH 3TOM IOCTOSIHHBIA M HEOOJBIION, TaK Kak
oOpa3oBaHue 00JI0s1 B HEM HE MPETyCMOTPEHO. Y CTPOMCTBO TaKUX IITAMIIOB 3aBHUCHT
OT THIIa MAIMHBI, HA KOTOPOH MmTammmyioT. Hampumep, HUXKHSS MOJIOBUHA IITaMIIa
MO’KET UMETb MOJIOCTbh, @ BEPXHSS BBICTYM (Ha Mpeccax), Ui Ha000poT (Ha MOJIOTAaXx).
3aKpBITHIN MITAMI MOXKET UMETh HE OJTHY, a 2 B3aUMHO MEPIEHIUKYIISIPHBIE TUIOCKOCTH
pa3bema, T.€. COCTOATh U3 3 yacTeil.

Tema 10: IlTamnoBka na KI'THII.

KpuBommrmnueie  ropsuemraminoBounbie  mpeccel  (KI'IIIT)  mmpoxo
PUMEHSFOTCS JJIs TOpsiueii 00bEMHOM IITaMITOBKH, TaK KaK UMEIOT Psil IPEUMYIIIECTB
110 CPAaBHEHHIO C MOJIOTOBOM IITAMITOBKOH.

1. Tlonmyugaembie Ha KI'IIII mnokoBkuM TOYHEEe MO pazmepaMm Omarogaps
MOCTOSTHCTBY XOJ1a npecca U (PMKCUPOBAHHOMY HIKHEMY TOJIOKEHHUIO MOJI3yHA, YTO
MO3BOJIIET YMEHBIINUTH OTKJIOHEHHUSI Pa3MEPOB MOKOBKH MO BbICOTE. [IOKOBKHM MOMXKHO
HE KOHTPOJIMPOBATH Ha CJBUT, TaK KaK MOJ3YH JIBUXKETCS 110 HAITPABJISIOIIUM CTAHUHBI
U TOYHO COBIAJACT C BEpPXHEW W HIDKHEH 4YacTIMHU INTamIa, OCHAIEHHOTO
HANPAaBISIONIUMHU KOJIOHKAaMHU U BTYJIKAMHU.

2. lllrammoBka XapakTtepu3yercs Oojiee BBICOKAUM  KOI(PQPHUIUEHTOM
UCTIONIb30BAaHUsl MeETasla, TaK KakK INTaMIlbl HWMEIOT BEpPXHHE U HIDKHUE
BBITAJIKUBATEH, IMO3BOJISIIONINE YMEHBIIUTh IITAMIOBOYHBIE YKIJIOHBI, MPHUITYCKH,
HamyCKM W JOMYCKH, YTO NPHUBOAUT K SKOHOMHHM MeETalyla M YMEHBIIECHUIO
TPYAOEMKOCTH TPHU MOCIEAYIOUIe 00paboTKe MOKOBOK PE3aHHEM.
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3. VYaydmaroTcs yciIoBUA TpyJa BCJIEACTBUE MEHBIIETO YPOBHS IIyMa,
BUOpAIlMM U COTPSICEHUSI MOYBBI, O0€3y/apHOro XapakTepa paldoThl, YTO MO3BOJISIET
yctanapiuBaTh KI'TII B 3qaHusX 001€T4eHHONM KOHCTPYKITUH.

4. llItamnoska Ha KI'THIT xopomio noamaeTcs aBTOMaTU3aIHU.

5. bnarogapst ToMy, 4To AepopMallis Ha MPecce B KAKIOM Pydbe MPOUCXOAUT
32 OJMH XOJ IIpecca, a Ha MOJIOTE 32 HECKOJIBKO yJIapOB IIEPEXO0J HA IITAMIIOBKY Ha
KT'ILIT conmpoBokaaeTcst MOBBILIEHUEM POU3BOUTENBHOCTH B 1,4-2 pasa.

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

7. CebecTouMocCTb npoAyKiuu, noaydenHoi na KI'ITI, Huke, ueM Ha MOJIOTE,
Oslarosiapsi CHUKEHHUIO pacxojia MeTaljia U 3KCIUTyaTalluOHHBIX 3aTpar.

Tema 11: Buabl Texnosiornyeckux onepauuii. Ilpasuiia Boioopa

OO0t TEXHOIOTUYECKHI MPOLIECC U3TOTOBIICHHUS TOKOBOK TOpsiueld 00beMHOM
IITAMIIOBKOM COCTOUT OOBIYHO M3 CIEAYIOUINX ATANOB: OTPE3KU MPOKATa Ha MEPHBIE
3arOTOBKM; HArpeBa; IITAMIIOBKU; OOpe3Kd 00J0s U MPOOMBKH IUICHOK; IMPaBKU;
TEPMUYECKON 00pabOTKH; OYMCTKHA MOKOBOK OT OKAaJUHBI, KATMOPOBKH; KOHTPOJIS
TOTOBBIX TOKOBOK.

JInsi OCyIIECTBIEHHUSI BCEX 3THX ATAIOB IUTAMIIOBOYHBIE LIEXU MOTYT HMETh
COOTBETCTBYIOIIME OTHAEJICHUS, YYAaCTKH WM B COCTABE ABTOMATHMYECKUX JIMHUMN
HE0O0XO0MMOe I HUX 000pYyJOBaHHE.

[Tocne dhopmon3mMeHeHNs B IITAMIIOBOYHBIX PYYbsIX C IMMOKOBKOM BBITTOIHSIIOT
pAN  OTACJNOYHBIX WJIM 3aBEPIIAIOIIMX TEXHOJOIMYECKUM NPOLECC IITAMIIOBKU
onepauuii. Bce MOKOBKM, IITaMIilyeMble B OTKPBITBIX IIITaMIIaX, UMEIOT OO0JOW B
IJIOCKOCTU Pa3beMa, a B MOKOBKAX C BHYTPEHHUMHU OTBEPCTHUSAMU OCTAKOTCS IJIEHKU
MEXIy HaMeTKaMu (MCKJItoYas MOKOBKH, MITAMITyeMbI€ Ha TOPU30HTAILHO-KOBOUHBIX
MaIlliHaX).

Tema 12: IlpoexTHpoBaHue IITAMIOBOI ocHAcTKHU (IuTamnos) npu 'O

KoHCTpyKIMsi OCHACTKM 3aBUCUT OT COCTaBJIEHHOTO TEXHOJIOTHYECKOTO
npouecca U MpelyCMOTPEHHOIO B TOM IIPOLIECCE 000PYy10BaHUS.

VYKa3aHHbBII B TEXIIPOLIECCE TUI OCHACTKU JOJDKEH 00ecreuuBaTh 3aJaHHYIO
IPOM3BOAUTENBHOCTh TpyAa M TpeOyemoe (COrJacHO YEepTexy) KayecTBO
LITAMIIyEMOW JETaJIH.

IIpr KOHCTPYMpPOBaHMM 3arOTOBUTEIBHO-IITAMIOBOYHOM OCHACTKH HAJO
CTPEMHUTBCS K MAJIOM  METAUIOEMKOCTH, MAKCHUMAJIbHOMY  HCIOJIb30BAHHUIO
HOPMAaJIM30BaHHBIX Y CTaHIAPTU30BAHHBIX JETAJIEH U y3JI0B, 4 TAKKE K BO3MOKHOMY
YIPOILIEHNIO KOHCTPYKIMU. Heo0X0uMo CTpeMUThCS K TOMY, YTOOBI OIIACHBIE 30HBI



14

IITaMIIOB HE ObUTM JOCTYIHBI U1 PYK Oleparopa. ITO AOCTUTaeTcs 00 BBEACHUEM
3aIIUTHBIX YCTPOUCTB, JIMOO0 3a CUET NPUMEHEHUS CPEICTB MEXaHU3AIUH.

Bompocsl ynobctBa M 0€30MacHOCTH HEOOXOJUMO MPEAYCMOTPETh IS
OMEepaToOpoOB, U3TOTOBUTENEH, HaTaAYUKOB U TPAHCIIOPTHBIX pabOYHUX.

B xoHCTpyKIIMU OCHACTKH (IITaMIIOB, OOJIBAHOK, OOTSYKHBIX ITyaHCOHOB U JIp.)
CleAyeT NPEeAyCMOTPETb BO3MOYKHOCTh TPAHCHOPTUPOBKM MEXKLIEXOBBIMH U
BHYTPHULIEXOBBIMH TPAHCIIOPTHBIMHU CPEICTBAMM.

[Ipu mpoeKTHpPOBAaHUHM OCHACTKH HEOOXOAMMO OOECHEeYUTh TEXHOJIOTMYHOCTD
W3TOTOBJICHUS JIeTajeil OCHACTKH, a TAK)KE TEXHOJOTMYHOCTh COOPKU, BOBMOXHOCTb
BOCCTaHOBJICHUS pab0OYMX AJIEMEHTOB B MPOLECCE IKCILTYaTALNH.

OgHuM W3 BaXHBIX TpeOOBAaHUM K KOHCTPYKIIMM OCHACTKU SIBJISIETCS
TIHIATENbHAs TMOATOHKAa K 00OPYAOBAaHMIO, OOECIEUYECHHE HAJIEKHOCTU KpPEIJICHHUS,
ynoOcTBO ocymiecTBiaeHus: omepanuu. K ocHacTke, Kak K 000N KOHCTPYKIUH,
JIOJKHBI TIPEBSIBISITECS TPEOOBAHUS IO COOMIOACHUIO TEXHUYECKON ICTETUKH.

3.4 Temaruka cCeMUHAPCKUX/MIPAKTUYECKUX U JIA00OPATOPHBIX 3aHATHH

3.4.1.CeMmuHapckue/mpakTHYecKue 3aHATUSA

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

CTAJIBHBIE IITAMIIOBAHHBIE». CryneHTbl 3HaKoMATCI C TEPMHUHAMH
TpeOOBAHUAMU IO MPOEKTUPOBAHUIO U PACUETY CTAIBHBIX TTOKOBOK Maccoi 10 250kr.
[Io monyyenHomy 3aganuto corinacHo ['OCTy mpoBecTn pacyeT W CIPOEKTUPOBATh
YEPTEKU FOPSAYEH U XOJIOJHOU MOKOBOK.

IIpakTH4eckoe 3anaTue Ne2. Pacuem mexHono2uueckux nepexooos.

[To mnpoBeneHHOMy pacueTy mpakTHueckoro 3aHsatuss Nel, momoOparthb
HeoOxoaumble TexHonornueckue omneparuu ['OlL, cipoektupoBath pabounie pydbH,
IIOATOTOBUTH MATEMATHYECKYIO0 MOJEIb ISl JAIBHENIIErO MOJAEIUPOBAHUS.

3.4.2 JlabopaTopHbIe 3aHATHUS

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

METOJUKY CKaTHUsl LWIMHAPUYECKUX OO0pa3loB, NMPUMEHSIEMYIO AJI ONpPEEICHUs
TE€XHOJIOIMYECKUX CBOWCTB METANIMYECKUX MaTepuanoB. '0TOBUT oTueT o pabdore.
OTuer BKJIIOYAET JaHHBIE O e PadOThI, MaTepHaliax, 00OPYJOBaHUH, METOJIMKE
npoBeJeHUST pabOThl, OCHOBHBIX pAacCUETHBIX (opMylax, pe3yipTaTax H3MEpPEeHHs
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pa3MepoB B Haualie U B KOHIIE PKCIIEPUMEHTA, PEe3yJbTaThl PacdyeToB, MOCTapEHUS
KpUBOM YIIPOYHEHUS IO pe3yibTaTaM MPOCTEHIINX MEXaHUYECKUX UCTIBITAaHUM.

JlaGopaTopHuasi padora Ne2 Mccredosarnue popmousmenenus obpazyos npu
ocaoke HA 2UOPABIULEeCKUX NPeccax.
[{enpro 1abopaTOpHBIX PabOT CIIY>KUT (POPMUPOBAHUE YMEHUS MPAKTUIECKOTO

NPUMEHEHUS TEOpUU OOPabOTKHM METAUIOB JAaBICHHEM K pEaJbHBIM IMpolleccam
00OBEMHOWM  IITAMIIOBKH, OCBOCHHE METOJUK  pacueta  JaedOpMalMOHHBIX
xapakTepucTuk onepauuii OM/I.

JladoparopHnasi padora Ne3 Pacuem mexnonocuueckux nepexooog ona I’ KM.
Llenbio paboTHI SABIISETCS UCCIEAOBAHKE BIMSHUS KOHCTPYKTHBHBIX pa3MepoOB

MIOKOBKM Ha BBIOOpP BHJA W KOJMYECTBA HAOOPHBIX IMPOIIECCOB IS TIOBBIIICHUS
YCTOWYMBOCTH 3arOTOBOK M HCKJIIOUEHHsS UX W3rMda TMpU OKOHYATEIHHOM
bopMON3MEHEHNH.

3.5 TemaTruka KypcoBBIX IPOEKTOB (KYPCOBBIX pador)
JIaHHOM TUCHUINIMHOW He npenycMarpuBaetcs. Bemomnsaercs PI'P.

4.  YueOHO-MeTOaAMYECKOE M HH(POPMALMOHHOE o0ecneYeHue

4.1 HopmatusHblie 10KyMeHTHI 1 'OCThbI:
1. T'OCT 7505-89 ITokoBKHM CTajbHbBIE IITAMIIOBaHHBIE. [[ONTYCKU, IPUITYCKU U
Ky3HEUHbIE HAIyCKHU.
2. T'OCT 7062-90 ITokOBKM U3 YIIE€POAUCTON U JIETUPOBAHHOM CTAJIH,
U3rOTOBJISIEMbIE KOBKOH Ha npeccax. [Ipunycku u nonycku

4.2 OcHoBHas JuTEpaTypa

1. KoBka u ropsuas mrammnoBka: yue6. 1ist By3oB. -Cemeno E.M1. M.: MI'IY,
2011r.I'pudp YMO

2. Koska n mramnoska: B 4 T.: nox pea. E.H. Cemenosa - M.: MammHocTpoeHue,
2010

3. IlpakTHueckoe MpUMEHEHNE BUHTOBBIX PECCOB U THIPABINYECKUX MOJIOTOB B
nporieccax ropsiueit mrammnoBku. Ilerpos I1.A., [lepdunos B.U., [lerpos

A.H., ITerpoB M.A.-M.MI'MY «MAMMN» 2014r.

0) oMOTHUTEIbHAS JIUTEepaTypa:

1. Herpamuuumonusie MeTopl 00paboTku MaTepuaioB.-Kosmos A.H., Hazapos
10.®.-M.: U3n-B0 MI'OVY, Mocksa 2003r.

2. O6padotka metamioB B3pbiBoM. Kpynun A.B., Conosses B.41., [Tonos I'.C.-
M:Meramnyprus 1991r.

3. Cnernuanu3upoBaHHOE Ky3HEYHO-TIpeccoBoe obopynoBanne. CtenaHoB b.A. -
M.: MI'I1Y. 20051
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4. IllramnoBka kpyuenueM. Cyouu B.H., lllecrakos H.A., Bnacos A.,-M:MI'1Y.
2009r

5. N3orepmuueckoe aeopMUpOBAHNE BHICOKOTPOYHBIX aHU30TPOITHBIX
metaioB / C.I1. Slkoenes, B.H. Uynun, C.C. fkornes, Jd.A. Cobones. - M:
Mammunoctpoenue-1, U3n-so Tynl'V, 2004.

6. Teopust 1 pacy€Thl MpoLIECCOB 00OPAOOTKHU METAJIIOB JlaBlieHHeM. B 2-X Tomax.
Boponnos A.JI.. M: MI'TY um. H.D. baymana, 2014.

B) IPOrPaMMHOE 00ECTICUCHHE U NHTEPHET-PECYPCHI:

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

Oducusie mpunoxkenus, Microsoft Office 2013 (unu Huxe) - Microsoft Open
License Jlutiensus Ne 61984042 Antusupychoe [10, Kaspersky Endpoint Security ns
ousneca - Crangaptabiit Jlunensuu Ne 1752161117060156960164

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

WHTepHeT-pecypchl  BKIKOYAIOT  Y4eOHO-METOAMYECKHE  MaTepuaibl B
3JIEKTPOHHOM BUJIE, MIpe/ICTaBICHHbIE Ha caiiTe MocmonuTexa B pa3zene:

- online mospolytech ru

4.3  DJeKTpoHHBIE 06pa3oBaTejbHbIE Pecypchbl
O0P HaxoauTcs B pa3paboTKe

[IporpammHOe oOOecrniedeHre BKIIOYACT YYCOHO-METOAMYECKHE MaTepuajibl B
JIEKTPOHHOM  BHUJE.  ODJEKTPOHHO-OMONMMOTEYHBIE  CHUCTEMBI  OMOIMOTEKH
YHuBepcuTeTa MaTMHOCTPOEHUS U OTKPBITHIE PECYPChl CETH MHTEPHET

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

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

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

e pedepaTuBHAS HAYKOMETPHUYECKAs JICKTPOHHAs 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.webotknowlege.com);

® KHWIY U NEPUOIUYCCKUEC U3TaHMsI U3aTeIbCTBA Springer
(http://link.springer.com);

e yueOHble BuAcoGuIbMbI (http://www.rutube.ru u http://www.youtube.com/,
KJIFOUEBbIE CJIOBA: MPOEKTUPOBAHUE TPOU3BOICTBA, COCTAB ITPOU3BOACTBA, MPOEKT
ydacTKa MpOoU3BOJICTBA);
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4.4 CoBpeMeHHBbIE npodeccnoHaIbHbIE 0a3bl JAHHBIX "
UHGPOPMALIMOHHBbIE CTIPABOYHBIE CUCTEMbI
HuTepHET-pecypchl BKIIOYAIOT YI€OHO-METOINYECKIE MAaTEPUAITBI B AJICKTPOHHOM

BUJIe, TIPE/ICTABIICHHBIE Ha caiite MocrnomTexa B pas3zene:
- «bubnuoTeka. IIEKTPOHHBIE PECYPCHD)
http://lib.mospolytech.ru/lib/content/elektronnyy-katalog

- «bubnmoreka. DIEKTPOHHO-OMOIMOTEUHBIE CUCTEMbBI

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

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

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

- HayuHas aekTponHas ouonnorexka eLIBRARY.RU (http://elibrary.ru);

- OBC «YHuBepcuteTckas 6ubimnorexka onnaitH (www.biblioclub.ru);

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

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

5. MarepuajbHO-TeXHHYECKOe o0ecreyeHue

Aynutopun u nadboparopuu kadeapsl «OMIuAT» AB2508, AB2509, a taxxe
naboparopun «CAIIP-TII» AB2514, ma6opatopus OMJI AB 2102, A-OMJI.
AyaUTOpUN OCHAILIEHBI, KOMIBIOTEPHON U MPOEKIIMOHHON TEXHUKOM.

Jlabopatopun  xadenper  «OMIuAT» (A-OMJI, aB2102) ocHamieHsI
IITAMIOBOYHBIM,  3arOTOBHTEIBHBIM W  HCIBITATEIBHBIM  O0OPYJIOBAHHEM,
71a00paTOPHONl M SKCIEPUMEHTAIBHON OCHACTKOM, KOHTPOJIbHO-U3MEPHUTEIbHBIMU
npudopamu, CTEHJIaMU U HAaTJIIHBIMU OCOOUsIMU. X mpuMeHeHne 03BOJISIET BECTH
MOJIHOIEHHBIN y4eOHBbIN Mpollecc, MPOBOJUTH MPAKTHUUECKUE 3aHATHS, a TaKXKe
3aHUMAThCA C y4YaCTUEM CTYJIEHTOB MCCIIEJOBAHUSMU TEXHOJOTUYECKUX CBOWCTB
(ILITaMIyeMoCTh, COPOTUBIIEHUE JIeopMalii) METAIIIOB, UCCIIEIOBAHUEM METOJ/I0B
00pabOTKM  [aBIE€HUEM,  OINbBITHO-KOHCTPYKTOPCKMMH  pabOTaMH,  MpPUBHUBAL
00y4aromMMcsl HABBIKA CAMOCTOSITEIbHON HAYYHO-UCCIIE0BATEIbCKOM AeSITEbHOCTH
U TpodeccUOHANbHON JesATeNbHOCTH. JlaHHBIE O MPOrpaMMHOM OOECIeueHuH,
nabopaTopHOM 000py0BaHUU TpeicTaBiieHbl B ciipaBke MTO.

6. MeToauveckue peKOMeHIAINU
CamocTosTenbHast padoTa sIBISETCS OAHUM U3 BUJ0B yUeOHBIX 3aHATHH. [{enb

CaMOCTOSITENIbHOM pabOThI — TEOPETUUYECKOE U MTPAKTHUECKOE YCBOCHHE CTYIEHTaMU
BOMPOCOB MPOESKTUPOBAHUS POMBILUICHHBIX 00BEKTOB (J1a00paToOpHii, y4acTKOB,
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[IEXOB) METU3HBIX MPOU3BOICTB, U3YUCHHE OCHOB CTPOUTEIBHOTO MPOEKTUPOBAHNUA,
ompeeNeHus] KOJIMYecTBa paboInX U BCIIOMOTaTeILHOTO MepcoHana, 000pya0BaHUs
paccMaTpuBaeMbIX B MPOIIECCE H3YUCHHSI TUCITUTUTHHEI.

AynuTopHas caMoCTOsITeNIbHAs padoTa Mo TUCIUTUTMHE BHITIOIHSIETCS Ha
y4€OHBIX 3aHATHUSIX MOl HEMOCPEACTBEHHBIM PYKOBOJICTBOM MPEMOAABATENS U IO €T0
3aJJaHUIo.

3amaum caMoCTOATEIbHOM PadoOThI CTY/IeHTA:

- pa3BUTHE HABBIKOB CAMOCTOSITENIbHOM yueOHOM paboThI;

- OCBOCHHE CONIeP)KaHUs JUCIUILTUHBL;

- MCTIOJIb30BAaHUE MaTepHaia COOPaHHOTO B XO/I€ CAMOCTOSITEIIBHON pabOoThI JJIs
7 (PEeKTUBHOM MOATOTOBKE K 3a4ETy, KypCcOBOI pabdore.

3ana4yu BHeayIMTOPHOI padoThl CTYAEHTA:

- CaMOCTOSITEIbHOE U3yUYEHUE OTACIBHBIX TEM TUCIUILINHBI,

- MOJITOTOBKA K JIEKLIMOHHBIM 33JJaHUSIM;

- MOJITOTOBKA K MPAKTUYECKUM padoTaM;

- IOJITOTOBKA U BBITIOJTHEHHUE KypCOBOM paboTe;

- MOJITOTOBKA K cJlaue K 3a4eTy, KypCOBOU pabOTHI.

6.1. Mertoanueckue peKOMEHIANMH JJIsl PENoAaBaTeIst

B3aumonenictBue mnpenonasarens CO  CTyACHTaMM MOXKHO pPa3IeiluTh Ha
HECKOJIBKO  COCTAaBIIAIOLIMX  —  JIGKUMOHHBIEC, IIPAKTUYECKHE  3aHATUA U
KOHCynbTUpOBaHue. [Ipenogasarens NOKEH MMOCIEI0BATEIBHO BBIUUTATh CTYAEHTaM
pAX JIEKLUHH, B XOJ€ KOTOPBIX CIEAYEeT COCPEAOTOYUTh BHUMAHUE Ha KIIHOYEBBIX
MOMEHTAaX KOHKPETHOTO TEOPETHYECKOIO Marepuajla, a TakKe OpraHu30BaTh
IPOBEACHUE MPAKTUUYECKUX 3aHATUH TakuM oOpa3oM, 4YTOOBI AKTHBHU3UPOBAThH
MBIIUIEHUE CTYIEHTOB, CTUMYJIMPOBATH CAaMOCTOATENIBHOE HW3BICYEHUE WMU
HEOOXOAMMONH HMH(MOPMALIMU M3 PA3TUYHBIX HCTOYHUKOB, CPaBHHUTEIbHBIA aHAIU3
METO/IOB PEIIEHUI, COMOCTaBICHHE MOMYyYEHHBIX PE3yabTaToB, (HOPMYIUPOBKY H
apryMEHTal1I0 COOCTBEHHBIX B3MVISA0B HA MHOTHE CIIOPHBIE IIPOOIIEMBI.

Ilepeo nauanom npenodasanus npenooasameiro HeoOX00UMO:

- U3y4YUTh PaboUyI0 NpOrpaMMmy, LU U 3a1a4d JUCIUTUIUHBL

- YeTKO MpPEeICTaBIATh cede, Kakue 3HaHUS, yYMEHHWs W HaBBIKM JOJDKEH
npUOOPECTH CTY/ACHT;

- IO3HAKOMUTCS C BUJAMU yueOHOM paboThI;
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- UI3Yy4YUTb COACPIKAHNC pa3acioB JUCIUIIINHEI.

B xoje neKnnoHHOTro 3aHATHS TPEeoiaBaTesb JOKEH Ha3BaTh TEMY, yUeOHbBIE
BOTIPOCHI, O3HAKOMHUTH CTYJCHTOB C TIEPEYHEM OCHOBHOW U JOMOJIHHUTEIHHOU
JUTEPATYPHI TIO TEME 3aHATHS.

Bo BcTynuTenbHOM YacTH JEKIMKH 000CHOBATh MECTO U POJIb M3y4aeMOil TEMBI B
y4eOHON JHMCIUIUIMHE, PACKPBITh €€ MpaKTU4YeCKoe 3HaueHue. Ecinm guraeTcs He
nepBast JEKIUs, TO HEOOXOIMMO yBSI3aTh €€ TEMY C MPEABIAYIICH, HE HapyIas JIOTUKH
U3JIOKEHUs ydeOHOro wmatepuana. JIeKnmuri cieayer HadyuHATh, TOJBKO YETKO
0003HauUMB €€ XapakTep, TeMy M KPyr TeX BOIPOCOB, KOTOpPhIE B €€ xone OymayT
PacCMOTpPEHBI.

B ocHOBHOIl WacTu JeKkuMM CIeAyeT pacKphIBaTh COJEPKAHUE YICOHBIX
BOIIPOCOB, aKIIEHTUPOBATH BHUMAHUE CTY/ICHTOB HA OCHOBHBIX KaTETOPHUSX, SIBJICHUSIX
U TIpoIieccax, 0COOCHHOCTSIX UX MPOTEKaHUs. PacKpeIBaTh CYIIHOCTh M COJACPIKAHHE
pPa3MUYHBIX TOYEK 3PEHUS W HAYYHBIX IMOJXOJ0B K OOBSCHEHUIO TEX WIIA HHBIX
sBlieHU u mporeccoB. Creayer apryMEHTUPOBaHO OOOCHOBAaTh COOCTBEHHYIO
MO3UIIHIO 11O CITIOPHBIM TEOPETHYECKUM BompocaMm. [[puBoanTs npuMepsl. 3agaBaTh MO
XOJTy M3JI0’KEHHUSI JIEKITMOHHOTO MaTepuaia pUTOPUIECKUE BOTIPOCHI U CAMOMY J1aBaTh
HAa HHUX OTBET. OJTO CHOCOOCTBYET AaKTHBHU3AIMU MBICIUTEIBLHOU ACSITEIbHOCTH
CTYJICHTOB, TIOBBIIICHWIO WX BHUMAHUA W HMHTEpeEca K Marepuaily JEKIUU, e
comepxanuto. lIpemomaBarens MOMKEH PYKOBOAWUTH pPAabOTOM CTYAEHTOB TIO
KOHCTIICKTUPOBAHUIO JICKIIMOHHOTO Marepuaia, TOJYepKUBATh HEOOXOIUMOCTh
OTPa)KEHUS B KOHCTICKTAX OCHOBHBIX MOJIOKCHUM M3y4aeMON TeMbI, 0CO00 BBIICIISS
KaTeroOpHH.

B 3axmrounTenbHON YacTH JIEKIIMA HEOOXOauMO ChOPMYIUPOBATH OOITHE
BBIBOJIBI TI0 TEME, PACKPBIBAIOIINE COJEPIKAHME BCEX BOIMPOCOB, MOCTABICHHBIX B
aekiuu. OOBSBUTH IUIAH OYEPETHOTO CEMUHAPCKOTO WM JabOpaTOpHOTO 3aHSTHS,
JaTh KpaTKWe PEKOMEHJAIMM TI0 TOATOTOBKE CTYACHTOB K CEMUHApPY WJIH

nabopaTopHoil pabote. OnpenenuTh MECTO M BPEMs KOHCYJBTALMH CTYIEHTaM,
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MIO’KEJIaBIIMM BBICTYIIUTH HA CEMUHApE C JOKJIaJlaMu U pedepaTaMu 10 aKTyaJTbHBIM
BOIPOCAaM 0OCYKIAEMOM TEMBI.

[lenp MpakTUYECKUX 3aHATUNA - OOECIEYUTh KOHTPOJL YCBOEHHUS Y4eOHOTO
MaTepraja CTyJIeHTaMH, PACIIUPECHUE W YIIIyOJIeHUE 3HAHWM, MOJYYCHHBIX UMHU Ha
JeKIUSAX M B XOJIe CaMOCTOSATENbHON paboThl. [loBbimieHne 3¢ GEKTUBHOCTH
NPAKTHYECKUX  3aHATHH  JOCTUTACTCS TOCPEACTBOM  CO3JIaHUS  TBOPYECKOM
00CTaHOBKH, paCIOJIararoIlel CTyICHTOB K BBICKa3bIBAHUIO COOCTBEHHBIX B3TJISIOB H
CYXXICHHI 0 00CYK1aeMbIM BOTIPOCAM, JKEJIAaHHUIO y CTYICHTOB MOPabd0TaTh y JOCKH
IIPH PEIICHUH 3a]1ad.

[Tocme  Kaxaoro  JIGKIIMOHHOTO,  TPAKTHYECKOTO  3aHATHS  CJAEJaTh
COOTBETCTBYIOIIYIO 3aMUCh B KypHAIAX y4eTa MOCEIIaeMOCTH 3aHITHIA CTYJCHTaMH,
BBISICHUTH y CTapOCT y4EOHBIX TPYII MPUYUHBI OTCYTCTBHUS CTYJACHTOB HA 3aHATHSX.
[TpoBOAMTH TPYIIIOBBIC M MHAWBHyabHbIC KOHCYIBTAIIMHA CTYJACHTOB 10 BOIIPOCAM,
BO3HUKAIOIIMM Y CTYJICHTOB B XOJI€¢ UX MOJTOTOBKU K TEKYIIEH M MPOMEKYTOUHOU
aTTeCTaIlMy 10 YYCOHOH JUCIMILTUHE, PeKOMEHIOBATh B TIOMOIIb YICOHBIE U JPYTHE
MaTepuabl, a TAKKE CIIPABOYHYIO JIUTEPATYPYy.

DK3aMeH WIX 3a4eT 10 JUCIUIUIHHE MPOBOJAUTCS B ()OpME YCTHOTO JOKJIaja C
MOCITIEAYIONIEH MHAUBHUIyalbHON Oeceol CO CTYACHTOM Ha OCHOBE KOHTPOJIBHBIX
BompocoB. OTEHKa BBICTABISIETCS TpPEMOAaBaTesieM U OOBSABISICTCS TOCIE OTBETA.
[TpermogaBaTes MPUHAMAIONTUI 3aUeT WK SK3aMEH JINYHO HECET OTBETCTBEHHOCTH 32
MPABUJILHOCTH BBICTaBJICHUS OIICHKH.

[Tpr TmpoBeleHUM 3aHATHIA 1O JWCHHMILIMHE NpuMeHseTcs cuctema CJIO -
Ims.mospolytech.ru. Ha mmarpopme CJIO no nucuurmimae MOTYT OBITh pa3MeEieHbBI
yueOHbIe, METOJUYECKHE W HWHBIE MaTepHallbl CIIOCOOCTBYIOIINE OCBOCHHIO
JTUCIMTUIMHBI CTYICHTOM.

[Tpu mpoBeneHuy 3aHATUI TaKkKe MOTYT OBITh pean30BaHbI Takue GPOpPMBI KaKk
BeOuHapel (Ha mardpopme ZOOM, Webinar, Webex), onmaiiH TecTHpOBaHUE,

IMPOMCIKYTOUYHAA aTTCCTAlUA C IPUMCHCHUCM 3JICKTPOHHBIX CPCICTB.
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7. DoH/ OLIECHOYHBIX CPEeICTB

7.1 OueHo4HbIE CpeaCTBA
B mpomecce oOydeHUs UCHOIB3YIOTCS CIEAYIOIMIME OIEHOYHBIE (DOpPMBI

CaMOCTOSITENIbHON pabOThl CTYJEHTOB, OLIEHOYHBIE CPEACTBA TEKYIIETr0 KOHTPOJIS
YCIIEBAEMOCTH Y ITPOMEKYTOUYHBIX aTTECTALIAN:

— N0020MOBKA U BbINOJHEHUe aDOPAMOPHBIX/NPAKMUYecKUx paoom, ux
3awuma.
— Buwinoanenue PI'P;
— 3AYET/OK3AMEH.
O1ncHOYHBIC CpEICTBA TEKYIIEro KOHTPOJISA  YCIIEBAGMOCTH  BKJIFOYAIOT

KoHTpoJbHbIe Bonpockl U TECTUPOBAHUE.
[IpomexxyTouHast arrectauus (3a4€T) MPOBOJIUTCA B CPOKH, YCTAHOBJICHHBIE
YTBEPKJICHHBIM PACIHCAHUEM 3a4ETHO-3K3aMEHALIMOHHOM CECCHH.
J1o natel poBeIeHUs MPOMEKYTOUHON aTTECTAllMU CTYAEHT JI0JKEH BBIIIOJIHUTh
BCE pabOThI, IPEAYCMOTPEHHBIE HACTOALLEH paboyell MporpaMMoi TUCHUIIINHBI.
[lepeuenp 00sA3aTeNbHBIX PAa0OT U POpMa OTYETHOCTH IO HUM IIPEICTABIIEHBI B
Tabuie

Ne
Bust paboTs! dopma OTYETHOCTH U TEKYIIETO KOHTPOJIS

OrneHka crmocoOHOCTH CTY/I€HTa IPUMEHUTH MTOJIyY€HHbIE paHee
3HaHUS [JIs TPOBEJCHUS aHAIN3a, OIbITa, JKCIEPUMEHTA U
BBITIOJTHEHUS TMOCIEAYIOIIMX PACYETOB, a TaKXKe COCTaBJICHUS
BBIBOJIOB

JlabopaTopubie pabOThI
1 (JIP)/mpakTudeckue
(ITP)

Koneunslil npoIyKT, OTy4aeMblil B pe3yJibTaTe MJIaHUPOBAHUS
U BBINIOJHEHHUS] KOMIUIEKCa Y4YEeOHBIX M HCCIeI0BaTEeNIbCKUX
3amanuii. [lo3BoysieT  OIEHUTH yMEHHS  OOyYaIOUTUXCS
CaMOCTOSITEIbHO KOHCTPYHMPOBAaTh CBOM 3HAHHUS B IIpoliecce
PacuetrHo-rpaduueckasi | pemieHus NPaKTUYECKUX 3a7ad U MpoodiieM, OpUEHTUPOBATHCS B
pabora UH(POPMALIIOHHOM IIPOCTPAHCTBE u YpOBEHBb
c(OpPMUPOBAHHOCTH  AHAJUTHUYECKHUX,  HCCIEI0BATEIbCKUX
HAaBBIKOB, HABBIKOB IIPAKTUYECKOIO U TBOPYECKOTO MBILIUICHHUS.
MoKeT BBINOJHATBCS B HWHIAUBHUIYAIBHOM TNOPAIKE WIIHU
TPYIION 00yJaroIuXcsl.

*Ecnu He BBIMOTHEH OJIMH WK 00Jiee BUJOB yueOHOM paboThl, yKa3aHHBIX B TAOIHUIIE,
MpernoaaBaTellb UMEET MPaBO BHICTABUTH HEYAOBIETBOPUTEIHHYIO OIICHKY WU HE JOMYCTUTH K
IIPOMEKYTOUHOH aTTECTALUU.
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7.2. Onucanue OEHOYHBIX CPeICTB

Kpumepuu oyenku nadopamopuvix/npakmuveckux paoom:
CTyneHTaMu COCTaBISIETCS OTYET IO BBIMOJIHEHHBIM paboTaM B KOTOPOM
JIOJIKHBI OBITh OTPAYKEHBI:

1. TumynvHwii aucm
2. Lenu u 3a0aqu npakmuueckou pabomoi
3. Memoouka npogedenusi pacuemos u npoeKmupo8anusi,
4. Pacuem u nocmpoenue HeoOXo00UMbIX CXeM, Yepmedicell,
5. Bwi600 pabomul
(3a4TeHO): BHIIOJIHEHBI BCE 3aJIaHUA TPAKTUYECKON PabOThI, CTYJIEHT YETKO U

0e3 omrOOK OTBETUII Ha BCE BOIIPOCH Ta0OPATOPHBIX PaboT.
(He 3a4YTEHO0): CTYACHT HE BBITIOJHIJI WJIM BBIOJHWI HETPABHILHO 3aaHUs
PaKTUYECKON pabOTHI; CTYACHT HE OTBETHIJ HA BOIIPOCHI.

2.2. Kpumepuu ouenku PI'P:
CTyaeHTaMu COCTaBIISIETCS OTUET IO pacueTHO-TpauuecKoil paboTe B KOTOPOM

JOJI’KHBI OBITH OTpPaXCHBI:

1. Tumynvnwii aucm
2. 1enu u 3a0auu pabomui,
3. Texnonoeus uacmo pacuem noxoexu coenacuo I'OCT 7505-89;
4.Koncmpykmopckas uacms — pa3zpabomra mexHoni02U4ecKux nepexo0os,
5.Bv1800 pabomuwi

PI'P BpimonHsIETCS TMOCIE W3Yy4YEHUS OCHOBHOTO TEOPETUUYECKOTO Kypca |

BKJIIOYAeT B ceOsl pacyeT M MPOEKTUPOBAHUE TOPSYEH MOKOBKHU IO BBIJAHHOMY
npernojiaBareneil YepTexy AeTalu.

e Ka/bIil CTYICHT BBIMOJIHIET MHANBUIYAJIbLHOE 3a/IaHUE TI0 pa3paboTKe
TEXHOJOTUYECKOT0 MPoIiecca KOBKHU JETalu C 3aIaHHBIMU pa3MepaMH.

o Ilenb 3amanus Oonee yriayOneHHas NpopadoTKa pa3esioB JEKIIMOHHOTO Kypca,
OCBOEHHE METOJUKH MPOEKTUPOBAHUS TEXHOJIOTUYECKOTO MPOLIeCcCca KOBKHU.

e [lopsnoK BBINOJIHEHUS 3aJaHUS:
a) CocTaBUTh YEPTEXK TOKOBKU;
0) Onpenenutb Maccy U pa3Mepbl 3arOTOBKU;
B) BeiOpaTh 3aroTOBKY 1 paccuuTaTh OadaHC METaIa;
r) OnpenenuTs BEIUYUHY ONTHMAIBHOIO YKOBA;
1) [TomoOpaTs HE0OX0AMMOE Ky3HEUHOE 000PYI0BAHNUE;

e) Haznauuth TemnepatypHblii FHTEpBaJl KOBKH M PEKUMBbI HarpeBa
CIIUTKA,
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) BrIOpaTh TeXHONIOrHMUECKHE OTEpAlii U YCTAHOBUTD UX
IIOCJIEA0BATEIBbHOCTD;

3) YTouHUTH OajlaHC METalIa;

1) Onpenenuts KOAQOHUIUEHT TOYHOCTH 3aTOTOBKH U KO(DPUITUEHT
pacxoma MeTaia.

K) TIOCTPOUTH YEPTEXK XOJOTHON U TOPSUCH TOKOBKH;
J1) TOCTPOUTDH YEPTEXK IITAMIIOBOTO (MOJIOTOBOTO) OJIOKA.

IHepeyens Tem PI'P:

[TpOEKT MOKET BBIOJHATHCS CTYIEHTaMH [0 TE€MaTHKaM, COOTBETCTBYIOLIUM
TeMaM TeX IMPOEKTOB, HaJ KOTOPbHIMH OHHM pPa0OTalOT B paMKaX BBITYCKHOM
KBAIM(PUKALMOHHON pPabOThl, MO COTJACOBAHUIO C MpernojaBaTeieM, YHUTAOMIMM
JAHHYIO TUCHUIUIMHY. 3aJJaHUE CTYAEHT MOJIy4aeT OT MPENOAABATEI B BUAE YEPTEKa
WM DCKHM3a JIeTalld. BBINOJHAETCS MPOEKT OJHUM CTYJEHTOM. lTema mpoekTa
bopMyIMpyeTCs CTYIEHTOM C YTBEPKJIEHUEM TTPENO1aBaTells.

Haumenosanue mem:
1. Pacuer nokoBkH feTanu «3y0yaToe KOJIeCO» MPU MOJIOTOBOM HITAMITOBKE.
2. PacueT M0JI0TOBOM MOKOBKH JieTanu «Bamy.
3. Pacuer nokoBku netanu «Kiamany ¢ mogbopoM TEXHOIOTHIECKUX TIEPEXOI0B.
4.Pa3zpaboTka mpoiiecca ropsaeit o0beMHOl mTamMmnoBku Aetanu «llopmeHs» ¢
MPUMEHEHUEM TUAPABINYECKOTO Mpecca.
5. Pa3paboTka nokoBku Aetanu «3BeHo» ¢ npumeHeHnem KI'LLII.
(3a4TeHO): BHITIOJHEHBI BCE 3a/IaHMS paCYeTHBIC Pa0OTHI, CTYJIEHT YeTKO U 0e3

OIIMOOK OTBETUJI Ha Bce Bompockl PI'P.
(He 3a4TeHO0): CTYACHT HE BBINOJIHWI WJIM BBINOJHWI HENPABWIBHO 3aJaHUs
pacyeTHOM paboThl; CTYJIEHT HE OTBETHJI Ha BOIIPOCHI.

2.3. Ilxana oyenusanus no nposedenuro 3auema 6 6cemecmpe:

Hkana
Onucanue
OllecHUBAHUSA

BrimonnHeHBI Bce 00s13aTENbHBIC YCIOBUS MOATOTOBKH CTYIEHTA K
IPOMEXKYTOYHOM aTTecTallii, MNPeIyCMOTPEHHBbIE TPOrpaMMoOin
3 TUCIUIUINHBL. CTYJEHT AEMOHCTPUPYET COOTBETCTBUE 3HAHMIA,
AHIEHO yMEHUH, HABBIKOB TMPUBEICHHBIM B TaOJMUIAaX IOKa3aTesei,
OTIepUPYyeT MPUOOPETEHHBIMU 3HAHUSIMU, YMEHHUSMHU, HABBIKAMH,

MPUMCHACT UX B CUTyallUAX MOBBIIIEHHOM CJIOKHOCTH. HpI/I 3TOM
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MOTYT OBITH AOIIYIICHBI HC3HAYUTCIIbHBIC OI]_II/I6KI/I, HCTOYHOCTH,
3aTPYAHCHUA TIPU AHAIIMTUYCCKUX OIICpaluiax, ICPCHOCC 3HAHUU
141 YMCHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTyalluH.

He BoITIOTHEHBI 00s13aTEIBHBIE YCIOBHS TOJATOTOBKHU CTYJIEHTa K
IIPOMEXYTOUYHOM AaTTECTALMU, IMPEIYCMOTPEHHBIE IIPOTPaMMOU
mucuurimebl, WJIM cTygeHT  IEMOHCTPUPYET  HEIMOJIHOE
COOTBETCTBHE 3HAHWUM, YMEHHI, HABBIKOB IIPUBEIACHHBIM B
He 3auteno | tabnuiiax mokaszaTesiei, JOMYCKAlOTCs 3HAYUTEIbHBIE OIIMOKH,
MPOSBISETCS OTCYTCTBHE 3HAHWM, YMEHHUW, HABBIKOB IO PsAy
MOKa3aTeJen, CTYIEHT UCIBITHIBACT 3HAUUTEIIbHBIE 3aTPYIHEHUS
[IPUA ONEPUPOBAHUHU 3HAHHUSIMH U YMEHUSAMU IIPU UX MEPEHOCE HA
HOBBIE€ CUTYallUH.

Kpumepuu ouyenku sx3amena nocne 7 cemecmpa:

1. Haznauenue:

Hcnonb3yroTes A MPOBEASHUS MPOMEXKYTOYHOM aTTeCTAllUU O JUCIUIINHE
«TEopUs U TEXHOJIOTUS ropsiueil 00bEMHOM ITaMIIOBKI

2. B Guiier BKIIIOUEHO J1BA 3aJaHUS:

3ananue 1. Bonpoc 11t npoBEpKH TEOPETUUECKUX 3HAHUN

3ananue 2. Bonpoc aiis MpoBEPKU TEOPETUUECKUX 3HAHUM.

3. KomruiekT sx3aMeHanMoHHbIX OnieToB BKItouaeT 20 6mieToB (oOpasern
IPUIIAraeTcs).

4. PernaMeHT 7K3amMeHa: - Bpemst Ha HOAr0TOBKY TE€3UCOB OTBETOB - 40 MUH

- Cnoco0® KOHTPOJISI: YCTHBIE OTBETHI.
5. IIlkana onieHUBaHUS:
a) IpY MPOBEIECHNUNU IK3AMEHA:

Ilkana
Onucanue

OUEeHUBAHUA
BoinonHensl Bce BUABL  y4eOHOM paboTHI,
NpPEeayCMOTPEHHbIE  Y4eOHBIM  TaHoM.  CTyaeHT
Omauuno JEMOHCTPUPYET COOTBETCTBHE 3HAHWW, YMEHUMU,
HABBIKOB TPHUBEJACHHBIM B TaONMIaX TOKa3aTeleH,
OTIepUpPyeT TPHOOPETCHHBIMA 3HAHUSIMH, YMCHUSIMH,
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HAaBBIKAMH, NPUMEHSAET UX B CUTYalUAX ITOBBIIICHHON
cnoxHoctd. Ilpy 3TOM MOryT OBITH JTOMYIICHBI
HE3HAYUTEJbHbIE OIMIMOKH, HETOUHOCTH, 3aTPyIHEHUS
IIPU aHAJIUTUYECKUX OIEepauusax, IIEpeHOCe 3HAHUU U
YMEHHN Ha HOBBIC, HECTAHAAPTHBIE CUTYALIUU.

Xopowo

BeimonHensl Bce BB  yuyeOHOH  paloThI,
OpeayCMOTpeHHble  y4eOHbIM  maHoM. CTyneHt
JI€MOHCTPUPYET HEMOJHOE, MPAaBUIbHOE COOTBETCTBHE
3HaHWW, YMEHUN, HAaBBIKOB MPUBEICHHBIM B TaOIUIIaX
nokasatesei, 1100 eCiu Py 3TOM ObUITH JOMYIICHBI 2-
3 HeCyIIeCTBEHHBIE ONTUOKHU.

Yooenemsopumenvro

Boimonmnensl Bce BUABl  yueOHOW  paloOTHI,
IpeIyCMOTpPEHHbIE  yuyeOHbIM  miaHoM. CTyneHT
JEMOHCTPUPYET COOTBETCTBHE 3HAHWUU, B KOTOPOM
OCBEILIICHa OCHOBHas, Haubojee BakHas 4YacTh
MmaTepuaia, HO Tpd O3TOM  JOMNyIIeHa OJHA
3HAYUTEJIbHAS OINOKA UM HETOYHOCTb.

Heyoosnemsopumenvro

He BbimosiHeH onuH unu Oojee BUIOB y4eOHOM
paboOThl, MpPEIyCMOTPEHHBIX  Y4YEOHBIM  IJIAHOM.
CTyneHT JEMOHCTPUPYET HENOJHOE COOTBETCTBUE
3HAaHWW, YMEHUH, HaBbIKOB IIPUBEIECHHBIM B TaOIuIax
noka3aTenel, JOMyCKalTCs 3HAYUTEIbHbIE OIIMOKH,
IIPOSIBIIIETCS] OTCYTCTBHUE 3HAHUIN, YMEHUM, HABBIKOB I10
psany IIOKa3aTeJieu, CTYZIEHT VCIIBITBIBAET
3HAQUMTENbHBIE 3aTPYAHEHUs NP  ONEPUPOBAHUU
3HaHUSMU M YMEHMSMHU IIPU UX IEPEHOCE HAa HOBBIC
CUTYAalUH.

Kaxxoe 3amanue sK3aMeHaMOHHOro OMJIeTa OlleHUBaeTCsl OTACILHO. OO0IIeH

OLICHKOM SIBJISICTCS CPE€aAHCC 3HAYCHUC, OprrJIéHHOC J0 IIEJI0Tro0 3HAaYCHHA.
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O0Opa3selr HK3aMEeHAIMOHHOr0 OWJIeTA:

MUHUCTEPCTBO HAYKMU U BBICILIETO OBPA3OBAHUS
POCCUMCKOM ®EJIEPALTUU
CDEI[EPAHLHOE IoCYIAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
VUPEXIEHUE
BBICIIETI'O OBPA30OBAHIA
«MOCKOBCKHH MOJIMTEXHUYECKU YHUBEPCUTET»

®daxkynereT MammHocTpoeHue, kadeapa «OMIuAT»

Jucuummna «Teopus u TEXHOJIOTHS TOpsidcii 00BEMHOM MITAMITOBKIY

Hampasnenue (cneunansHocTh) 15.03.01 «MamuHOCTpOEeHHE»

Oo6pa3zoBarenbHas porpaMMa «MalIiuHbl 1 TEXHOJIOTHH 00pa0OTKH MaTEPHUAIOB IaBJICHACM
Kypc 3.4, rpynma 211-222 , ¢popma oOydeHnsT OYHASN

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

2. KoHTpOJIb MeXaHN4YEeCKHX CBOMCTB MeTaJljIa PU ropsiveil 00 beMHOi

IHTaMIIOBKeE.

YTBepkJIeHO Ha 3aceaHuu KadeIphl « » T.,

poToKoJI No

3aB. xadenpoii R /
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IlepeyeHb BONIPOCOB JIJIs MOATOTOBKHM K ATTECTAIIMM

TepmoMexaHMYeCKHUI PeKUM IVIACTHYECKON 00pad0TKH MeTaI0B
1. Kakue TexHOJIOrMYECKHE MapameTphl ONPEACIAIOT TEPMOMEXAHUYECKUM PEKUM

KOBKH IIITAMITOBKH?
2. Yto cieyetr NOHUMATh MO/ IJIACTUYHOCTBIO C TEXHOJIOTUYECKOM TOUKHU 3pEHUS?
3. B yem cocTouT otivuune creneHu Aehopmaii OT MHTEHCUBHOCTHU JedopMalivu?
4. Kakumu Mepamu onpeenseTcs: BeauunHa aeopmanum?
5. Kak Biusier cxeMa Hanpsi>KEHHOTO COCTOSIHUS Ha TUIACTUYHOCTh MaTepuana’?
6. B uemM cocToUT oTiIMuMe npeena TEKYYECTH OT HAMPSAKEHUS TEKY4eCTH ?
7. Korna m B KakOM HaIlpaBJICHUU TPOSBIIICTCS BIUSHUE CKOPOCTH jJedopManuy Ha
HaIPSHKEHUE TEKY4YECTH?
8. [Io xKakuM KpUTEpHUSAM OMPEACISIIOTCS ONTUMAJIbHbIE CTENEHU AedopMaluu s
PAa3JIMYHBIX KJIACCOB CTAJICH?
Hcxonnbie Marepuasabl M HMX MOATOTOBKA /ISl KOBKH U 00beMHOM
IITAMIIOBKH
9. Iloyemy CTPYKTYpHO CIUTOK HEOAHOPOJECH U KAaKOBBI (POPMBI TIPOSBIICHUS
HEOJHOPOTHOCTHU?
10. Kakue yacTu ciuTKa MojjiexaT yIaJIeHHIO U ¢ KaKOU LEb0?
11. B uem cocTout oTIM4re OOBIYHOTO CIIMTKA U CIIUTKA, MOJYUYSHHOTO HEMPEPHIBHOM
pa3uBKOM?
12. Kakue maTepuaibl OTHOCITCS K KATETOPUM CTaJIEH U KaKUe K KaTerOpuu CILIaBOB?
13. B yeM COCTOUT OTJIMYME CTAIM KAY€CTBEHHOM OT CTaJIM OOLIKHOBEHHOI'O KauecTBa?
14. Kakue cTanu OTHOCATCS K KJIAcCy YriE€POJAUCTHIX U HA KaKUE TPYIIIbl U KATETOPUU
OHU pa3aenstoTcs?
15. Kakue 1iBeTHbIE METAJITBI U CIIABBI 00pabaTHIBAIOTCSI KOBKOW U IITAMIIOBKOM ?
Pa3nenka HMCXOJHBIX MATEPHAJNIOB HA 3aroTOBKY MOJ KOBKY H
IITAMIIOBKY
16. Kakue cmocoObl pe3kd HCXOAHOTO TIpoKaTa Ha 3arOoTOBKM OTHOCATCS K
0e30TXOIHBIM?
17. Kakue TeXHOJIOTHYECKHE U TIPOU3BOICTBEHHBIC (DaKTOPBI CIACAYET YUUTHIBAThH MIPH
BbIOOpE criocoba pe3ku?
18. KakuMu OTHOCUTEIBHBIMU BEJIMYMHAMH OLICHUBAETCS TOYHOCTh 3arOTOBKU IPHU
pe3Ke Ha HOKHUIAX ?
19. Kakue Buabl 1eeKTOB BOSHUKAIOT IIPH PE3KE a HOKHUIAX?
20. Kakye CyIlIecTBYIOT MEXAaHMYECKME CXEMbl pPE3KM M 4YeM  ClieayeT
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PYKOBOJICTBOBATHCS TIPU UX BBIOOpE?
Kakue cymecTByIoT cTajiuu npoiecca pe3ku copToBoro npokarta? B kakom ciyuae
3a30p MEXKY HOXKaMU CUUTAETCS ONITUMAJIbHBIM?
Kak wu3MmeHsieTcs 3HaYeHUE ONTUMAIBHOTO 3a30pa C M3MEHEHHMEM TOJIIUHBI
METaJljIa ¥ €ro IJIACTUYECKUX CBOMCTB?
Kak BBINOJHUTH YCIOBUE MOCTOSHCTBA OTHOCUTEIBHOTO OCEBOIO 3a30pa MEXKIY
HO’KaMHU 0 TOJIIIMHE 3aTOTOBKU?
C kakoH 1edbl0 MpU PE3KEe COPTOBOTO MPOKaTa MPUMEHSAETCS MPUXKUM M Kak
JOJKHA U3MEHSTHCS CUJla MPUKKUMA B MIPOLIECCE PE3KU?
MOXHO JId OTMETUTh XapaKTEepHbIE CTaauu Ne(HOPMUPOBAHMS HA JHarpamMmax
ycwnne-nyTh? Kak u3MeHsieTcss XapakTep STHUX KpPUBBIX B 3aBUCUMOCTH OT
MJIACTUYECKUX CBOICTB MaTtepuaiia u 3azopa’

TexH0JI0THA KOBKH
[lo kakoii mpuYMHE TPU OCAIAKE MPOUCXOIUT OO0YKOOOpa30BaHWE, W KAKOU
OTHOCUTEIHHON BEIMYMHON OHO OLICHUBAETCS?
[Ipu KaKuUX yCJIOBHUSAX BO3MOXKHO IMOJTyYeHHE "IBOMHOM 004uku" mipu ocaake?
[Tpu kakux yclIOBUSIX BO3MOXKHO MOJyYEHHUE MPU Ocajike TpubooOpa3Hoil hopmbl
3aroTOBKU?
Ecnmm mipu ocangke yciioBus TpeHHUS Ha TOPIAX HEOJMHAKOBBI, OJIIKE K KaKOMY
TOpITy OYJeT HAaXOUTHCS HAUOOJIBIINN JUAMETP MMOKOBKH ?
[Tpu KakKMX yCIOBUAX BO3ZMOXKHO MOJTYYEHHE BOTHYTONH OOKOBOM MOBEPXHOCTH MPH
ocazke?
Kaxkast u3 nuneliHbIx nedopmarnuii OyaeT HauOobIel Npu eJMHUYHOM 00XKaTUU
MIPY MPOTSHKKE?
B ueM mposiBasieTcss BAMSHUE BHELIHUX HeNe(POpPMUPYEMBIX YYACTKOB IIPH
MPOTSKKE?
Kakas u3 nuneitnbix nedopmanuii OyaeT HanbobIIe 005)KaTHH MPU MPOTSHKKE 3a
OJIUH TIpoxoA?
Kakue BeIUUMHBI YKOBA PEKOMEHYIOTCS MPU BBHIMOJIHEHUH OCHOBHBIX OIEpaluii
KOBKHU?

HITamMmnoBka Ha MOJIOTAX
Koraa ucnosnbp3yor HaMeTKy ¢ KapMaHoM?
Korzaa ucnosnbp3ytoT HaMeTKy ¢ Mara3uHoM?
Kak onpenenuts rpynmy ctanu no 'OCT 7505-89?
Kak onpenenuts crenens ciioxHocTH MOKoBKU 1o ['OCT 7505-897
Kak onpeaenuTs pacueTHYI0 Maccy MOKOBKU?
Kak onpenenutb HCXOAHBIA HHIEKC TOKOBKU?
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YeM OTIMYaeTCs YEPTEX ropsAyeii MOKOBKH OT YEPTEXkKA XOJIOTHOMN?

Kakyro posb Wrpaer MOCTMK M MarasuH OOJIOMHOW KaHaBKM B IpoOIecce

LITAMIIOBKH?

JIyist 4ero B mITaMIax nperycMaTpUuBarOTCs 3aMKH?

B kakux ciayyasix UCHOJIB3YIOT B OKOHYATEIbHOM PY4Ybe HAMETKY C MarasuHom?

JlomyckaeTcs Jin yBEIMYEHHE MPUITYCKA B 3aBUCHMOCTH OT BHJIa Harpesa?

Yewm onpezaensercs BeJIMYMHA 3€pHA NOCIIE TOPSYEH IITAMIIOBKU?

Yem omnpenensercss HEOOXOAMMBINH TEMIEpPAaTypHBI HMHTEPBAT KOBOYHBIX

temmeparyp?

Kakoli MakcuMasnbHbI TEMIEPATYpPHBIM MHTEPBAI MOXET OBITh peaIn30BaH JJIs

HU3KOYIJIEPOAUCTBIX TOIBTEKTOUHBIX CTAICH?

JI1st KakMX TOKOBOK CTPOUTCS pacyeTHasi 3aroTOBKa?

Yem oTanyaeTcs cpeAHssl pacueTHasl 3ar0TOBKA OT PACYETHOM 3arOTOBKH?

[Touemy smtopy ¢ pe3KUMHU OUEPTAHUSAMHU HAJ0 MPUBECTH K IJIaBHOU popme?

B kakux ciydasx IOTaMIOBOYHBIE YKJIOHBI B IPEABAPUTEIIBHOM PYydbe

YCTaHaBIMBAIOT OOJIbIIIE, YEM B OKOHYATEIBHOM?

Kakue py4bu MOKHO UCKIIIOUNTD, IPUMEHSS IEPUOIUYECKUN ITPOKAT?
IITaMnoBKa HAa KPUBOIIUITHBIX FOPAYEIITAMIIOBOYHBIX Ipeccax

Kakue nosiocTu mrammna 3anojiHaroTcs jerde npu mramnoBke Ha KI'THIT?

Kakum o6pazom npu mramnoBke Ha KI'IHII cnenyer perynupoBarh JaBjieHHE B

MOJIOCTH Py4bsi?

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

Kakue 3arotoBurensabie pyust npumeHsTs Ha KI'IHIT venenecoo6pasHo?

[ToueMy HeOOXOAMM rapaHTUPOBAHHBIN 3a30p MO IJIOCKOCTH pa3beMa ILITamIia

KT'IHII?

Kakoe o6opynoBaHue xapakTepusyeTcs 00JblIe yHUBEPCATbHOCTBIO: MOJIOT WIIH

KT'IIIT u mouemy?

[Touemy npu mwramnoske Ha KI'IT He ucnonb3yercst npyTKoBas 3aroToBKa?
IITaMnoBKa B 3aKPbITHIX IITAMIIAX

I'te cnenyer pacnonarars INIOCKOCTh Pa3beMa 3aKpbITOrO IITaMIa?

Kakas ctagus mTaMIOBKY B 3aKPBITHIX IITAMIIAX SIBJISIETCS 3aBEPIIAOLIECH?

KakoBbl 0COOEHHOCTH METOAMKH BBIOOpA MOJIOTA JJIs1 3aKPHITON IITAMIIOBKH?

KakoBbl 0cOOEHHOCTH BBIOOpA Mpecca s 3aKPBITOM ITaMIIOBKHU?

Ilepeuyens IK3aMeHAIMOHHBIX BOMPOCOB:

HaumeHoBaHue Bonpoca
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L. | Biusnue K03 dUIIMEHTa TPEHHsI Ha TIOJIOKEHUE JIMHUY pa3/iesia B oyare
nedopmanuu

2. | ®dusuko-MexaHHUECKHE OCHOBBI TEOPUU KOBKHU U HITAMIIOBKH.

3. | vyno

pyras u njaactudeckas aedopmarii.

4. | Brusnue TeMIlepaTypbl Ha CBOMCTBA MaTepuara.

S. HeoanopoaHoctu MeTania, BbI3bIBa€MbIE TIIACTUYECKUM
neopMUpPOBaHHUEM.

6. | OcnosubIe KpUTEpHUH J1ePOPMUPYEMOCTH METAJIOB.

7. | HebopMmupyemMocTh MeTaJlJIa B yCIOBUAX Topsiyeil neopmanuu.

8. | Ouenka nehopMUpPyeMOCTH 3arOTOBOK MPU TOPsTYEH ILITAMIIOBKE

9. | Metonbl aHanM3a MPOLIECCOB MIaCTHYECKOU Nedopmanuu

10. | MaTeMatuyeckoe MOIEIMPOBAaHUE KOBKH U 00OBEMHOM IITAMIIOBKH

11. | MaTemaTtuyeckoe MOIETMPOBAHHUE MPU MTPECCOBAHUU

12. | MeToa KOHEUHBIX 371€MEHTOB. YUCIIEHHbIE METO/IbI PEIICHHUS.

13. | Ocecummerpuunas aedopmanus. [Toms ckopocTei.

14. | KoHTposb MEXaHUYECKUX CBOMCTB METAlJIa P ropsaueii 00beMHOM
[ITAMITIOBKH.

15. | Tlpsimoe BbiaBIMBaHKUE (TIPECCOBAHUE).

16. | Ananu3 nedopMalMOHHBIX BO3MOKHOCTEN KY3HEUHOT'O HHCTPYMEHTA.

17. | Onpenenenue o4aroB AedOpMaIHK MPU IITAMIOBKE OCECUMMETPUIHBIX
TOKOBOK.

18. | [lITammoBKa B OTKPHITHIX IITamnax. @akTopkl, BAUSIONIME HA IITAMIIOBKY
B OTKPBITHIX IITAMIIaX.

19. | Knaccuduxaiiysi mOKOBOK, IITaMITyeMbIX Ha MOJIOTE.

20. | Harpes 3arotoBOK 1oj; KOBKY. PeuMbI HarpeBa u €ro KOHTPOJIb.

21. | Onepanuu KOBKHM, MpH KOTOPBIX MPOMCXOAUT HU3MEHEHHE (HOPMBI

3arrOTOBKMH.
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22. | Onepanu cBoOOHOM KOBKHU.

23. | OuncTka NOKOBOK U 3arOTOBOK.

24. | IlapamMeTpsl, BIUSIONINE HA BETUYMHY 3a30pa MEXK1Yy TyaHCOHOM U
MaTpHIIeil mpu BIPYOKe.

25. | IlokazaTenu, onpenensieMble MPU UCTILITAHUU 00Pa3LoB MPHU OCAJIKE.

26. | IIpaBka NOKOBOK: CYIIHOCTH IIpoliecca, 00J1acTh MPUMEHEHU,
TEXHOJIOTHYECKHE OCOOCHHOCTHU MPABKH.

27. | Paznmenka mpokaTa B IITaMmax.

28. | I'opsiuas oobemHas mramnoBka. Kimaccudukaiys OCHOBHBIX
TEXHOJIOTUYECKUX OIEPaLUil.

29. | Pacuer nokoBku. HazHaueHue BeIMUMHBI IEPEMBIYEK IO TPOOUBKY MPHU
POEKTUPOBAHUH IMOKOBOK.

30. | Pacuer nokoBku. PacueTt BeanunHbI 00J1051.

31. | PacueTHas 3aroToBKa, 3Mropa ceueHuid, KoahPUIIMEHT MOJKATKY.

32. | CBoOoaHasi KOBKa: Ha3zHaueHHE M 00ygacTh NpuMeHeHus. CocTaBiieHHE
YyepTeka MOKOBKH.

33. | CoprameHT MeTalljia, TPUMEHSIEMOTO MIPU KOBKE, IITAMIIOBKE.

34. | CriocoObl pa3iesiku IIpoKaTa Ha 3arOTOBKH.

35. | TemnepaTypHbIii HHTEpBaJT KOBKM U OObEMHOM IITAMIIOBKH.

36. | TexHu4ecKuil KOHTPOJb TOKOBOK: Je(eKThl IMOKOBOK, CIOCOOBI UX
OOHapyKEeHUs U YCTpaHEHUSI.

37. | XonomgHas u ropsdas oOpe3ka 0010 ¥ MPOceyKa CKBO3HBIX MOJIOCTEN B
MMOKOBKAX.

38. | llItamnoBka Ha 'KM: cymHoCTh mpoliecca, 00acTh MIPUMEHEHUS

39. | llltamMmnoBka Ha MOJIOTaX: CYIIHOCTb Mpoliecca, 001acTh MPUMEHEHHUS

40. | DmeKTpoBBICaAKA: CYIITHOCTH Mpoiiecca, 00JacTh MTPUMEHEHUS




