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1 Llenb 3K3amMeHa no y4yebHoOM gucumnnunHe

Llenbio ak3ameHa no yyebOHOM AUCUMMNNHE $BMASETCA OLEeHMBaHue
pesynbTaToB OCBOEHUS acnnpaHTaMn y4ebHOM ANCLUNIINHLI.

2 MnaHnpyemMble pe3ynbTaTbl OCBOEHUA Y4€OHOW AUCLUMNIINHBI

Mpouecc n3yyeHuss y4ebHON ANCUUNMNHBI HanpaBneH Ha OOCTMXKEHUE
crnegyrLwmx obpasoBaTenbHbIX pe3yfbTaToB:

Koa n HaumeHoBaHue OP3 MnaHnpyemble pe3ynbTaTbl 00y4YeHus

— 3HaTb: OCHOBHbIE COBPEMEHHbIE METOAbI
0b6paboTkn MeTannoB gaBreHNEM U
peanuayroLine nx TeXHonormyeckue
MPOLIECChI, KNOYEBbIE MONOXEHUSA TEOPUM

) 0b6paboTkn meTannos gaBneHnemM
OP3: ucnonbsyeT cOBpeMeHHbIE METOAbI U

TEXHOMOrMN Ans COBEPLLUEHCTBOBAHUS
npoueccoB 06paboTkmM meTannos

naBneHnem — YMeTb: OPMEHTMPOBATLCS B CTPYKTYype

METOLOB N TEXHONOrMM ob6paboTkn
MEeTansnoB AaBfieHneM, NPoOn3BOANTL
pacyeT OCHOBHbIX TEXHOOMMYECKNX
napamMmeTpoB npoLeccoB 06paboTku
MeTanmnoB JaBneHNeM.

3 O6bem n coaepkaHme aK3ameHa no yyebHou gucuuniinHe

O61bem 3Kk3amMeHa no y4ye6Hou gUCLUNIINHE

CemecTp / KypcC UTOIro 7 cemecmp
TpyAoEMKOCTb | akadem. yac. 18 18
Jlekunun, akadem. yac. 0

B dpopme npakTn4eckom NoLroToBKn
JTabopaTopHble paboTbl, akadem. yac.

B dpopMme npakTn4eckom NoLroToBKm
[MpakTnyeckmne 3aHAaTUA, akadem. Jac.

B popme npakTn4eckom NoLroToBKM
KypcoBas paboTa / npoekT, akadem. yac.

B dpopme npakTn4eckom NoLroToBKM
KoHcynbTaumm, akadem. yac.

B (popme npakTuyeckom noaroToBKU
CamocTosTenbHas paboTta, akadem. yac.

B (popme npakTuyeckom noaroToBKU
KoHTponb, akadem. yac.

B (bopMe NpakTU4eCKOon NOL4rOoTOBKU

O QOO0 QOO0 0O
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CopepxaHue 3K3amMeHa no yye6Hon AMCUUNIIVHE

Pasgen 1 Teopus ob6paboTkn metannos gasneHnem (OCHOBHbIE
aTanbl U HanpaBieHUs pasBUTUS Teopun o6paboTKn MeTannoB AaBNEHNEM.
[edopmaunsa cnnowHom cpeabl. [lepemeHHble JlarpaHxa n dnnepa.
TeH30pbl KOHEeYHbIX Aedopmauunin. TeH3op manon gedopmaumn. [leBnatop




Aedopmaunun. lHBapnaHTHbI TEH30pa 1 aesnaTtopa gedopmauuu. [nasHble
aAedopmaunmn, NHTEHCMBHOCTL AedopMaumin casura.

TeuveHue cnnowHoun cpeabl. [one BekTopa CKOPOCTU. JIMHMK TOKa U
TpaeKkTopun.

TeH3op 1 AeBnaTop CKopocTn gepopmaumm, nx MHBapuaHThbl. [ NaBHble
CKOpPOCTU AechopmMaumm, UHTEHCUBHOCTb CKOPOCTEN Aedopmanmin casura.
CteneHb gedopmaunm casura. PyHKUMM TOKa. YpaBHEHNE HEPA3PLIBHOCTU U
HecXXumaemocTn. HanpsbkeHus. MNnactuyeckoe coctosHue. HanpskeHHoe
cocTosiHne. TeH30p HanpsKeHUn, 4eBMATOP HaANPSXKEHUA U UX MHBAPUAHTLI.
[‘naBHble HOpMaribHble U KacaTelbHble HanpsXXeHns. HanpspkeHna Ha
HaKITOHHOW nnowiagke. YpaBHEHUSA CBA3WN HaMpsXXeHHOro un
neopMnpoBaHHOro COCTosIHUK. [pocTenwune peonornyeckne Mmogesnu.
Ycnosua nnactuyHocTu. KpaeBas 3agava teopumn nnactuyHocTu. MeToabl
pelleHns Kpaesbix 3aga4. Pusmyeckne 0CHOBbLI NMacTn4eckon agedopmauum
MeTannoB u cnnasoB. CTpoeHne meTannoB. AHN30TPONUS CBONCTB
MOHOKpucTannos. [JeeKkTbl KpUCcTanIM4eckoro CTPOEHUss MeTarnsoB.
[MnacTtuyeckasa gedopmauma MmoHokpucTannios. MexaHusmbl gedopmauyumn.
CkonbxeHune. CnUcTeMbl CKOSbXEHUS B KpucTannax pasnuyHoro tuna (MK,
OUK, I'T1Y). OcHoBbl Teopun gucnokauumn. lNnactuyeckasa gedpopmaums ¢
no3nunmn Teopun gucnokaumn. TemnepaTypHO-CKOPOCTHbIE 3aBUCUMOCTH
XapakTepPUCTUK NPOYHOCTU U NNAacTUYHOCTN MOHOKpUCTannoB. [Nnactnyeckas
aedopmaums 1 paspyLlueHue nonukpuctannoB. OcobeHHocTn gedopmanmm
nonukpuctannos. HepaBHoMepHOCTb Aedopmaunn. MexaHn3mbl
aedopmaunm n ynpoyHeHUs NoSIMKpUCTannioB. BrnimaHue xonogHom
Aedopmaunm Ha CTPYKTYpY U CBOMCTBa nonukpucTtansos. [Npouecchl,
npoucxosuime nNpu HarpeBe HakrnenaHHoOro Metarnsna: Bo3Bpar,
NoONMroHn3auusl, pekpuctannusaums. BnusHne HarpeBa Ha CTPYKTYpy U
CBOWCTBA HakfienaHHoro

meTanna. duarpamma pekpuctannusaummn 1 poga. Nopsivas gehopmauns
NOSINKpUCTasoB.

OcobeHHOCTU U MexaHU3Mbl. MexaHn3Mbl TEPMUYECKON NNTACTUYHOCTH.
BnunsaHne ropaden geopmaunm Ha CTPYKTypy 1 cBoucTea. [Juarpammva
pekpuctannusaummn 2 poga. Knaccudukaumsa npoueccos OM/[ no
TemnepaTypHbIM YCNOBUSIM.

Teopusi nogobus B npoueccax obpaboTkn meTannoB AaBlNeHNEM.
TeH3omeTpunpoBaHMe 1 ero NCrnonb3oBaHWe nd nccrnegoBaHNn HanpsaXXeHun,
ycunum nedopMmpoBaHus,

nepemeLleHnin, ckopocten n gp. Metoabl nccnegosaHnn geopmauni:
KOOpAWHATHbIE CETKU, NUHUK TOKa, MyapoBble nonockl. OnTnyeckne metoabl
nccrnegosaHnn gedopmaumin

n HanpsbkeHun. NiccnepgosaHna eopMmnpoBaHHOIO COCTOAHUA METOLOM
TBEPOOCTU, PEKPUCTANITM3OBAHHOIO 3epHa U peHTreHorpaduyecknmm
MeTogamu. ['paHmubl MPUMEHMMOCTU SKCNEPUMEHTArbHbIX METOAOB, UX
TOYHOCTb M YYBCTBUTESTbHOCTb. MeToabl NNaHMpPOBaHUS KCMEPUMEHTOB U
0bpaboTka aKkcnepuMeHTanbHbIX JaHHbIX.



BHewHee TpeHune B npoueccax OM[. dusmyeckaa npupona TpeHus. Buabl n
3aKOHbl TPeHUs. 3aBUCUMOCTb CUI TPEHNA OT TeMmnepaTtypbl, CTEMNEHN U
CKOpPOCTU aehopmupoBaHns, gaBrneHusi, PuUsnko-XxMMmnM4ecknx CBONCTB
KOHTaKTUPYEeMbIX MOBEPXHOCTEN U Ap.

doakTopoB. AHM30TpPONUA TpeHnA. MeToabl SKCnepUMeHTanbLHOro
nccnegosaHna TpeHnda. Cmaskm, X CBOMCTBA, HA3Ha4YeHME U OCHOBHbIE
TpeboBaHNA K HUM.

ConpoTtmneneHne metannos nnacTnyeckomy gedopMmMpoBaHuIo.
ConpoTtueneHne gegopmaumn: onpegeneHune, BNnsHME CTENEHN U CKOPOCTU
aAedopmaunu, TemnepaTypbl, ICTOpUK AedPOPMUPOBaHUSA, BHELLHEW cpeabl.
JKCnepuMeHTarbHble MeToabl onpeaeneHns conpoTuBNeHns geopmauuu.
AHanuTuyeckne meToabl onpeaeneHns cun gegopmauuu.

MeToq COBMECTHOro pelueHnsa audpdepeHunanbHoro ypaBHEHUS
paBHOBECUS U YpaBHEHUSA NAACTUYHOCTU, METOLbI FIMHUNA CKONBXEHUA U
XapaKTepucTuK, meTto paboT, BapMaunoHHble MeToabl. ConoctaBneHune
pasfiMyHbIX METOAOB pacyeTa cun gecdopmaunn. Pabota n MOLLHOCTb
Aedopmaunun. TennosblgeneHne B npolecce gedopmaumn. MNnactMyHOCTb U
paspyLweHue. NnacTuyHoCTb N AeopMUpyeMoCcTb MeTasnioB N MeToLbl
onpenenenusi. OCHOBHblE PaKTOpPbI, BINAIOLWME Ha NACTUYHOCTb, CXema
HanNpPs»KEHHOro COCTOSIHMA, BHELWHASA cpeda u ap. Buabl paspyeHnsa npu
nnactuyeckon gedopmaummn. PeHOMEHONOrM4eckne Teopn paspyLLeHNS.
TpewwmHbl. Teopus I'pudpduntca. HakonneHmne nospexgeHun. uarpammbl
nnacTuyHocTu. [ledpopmaumsa MeTannmyecknx matepmnarnos B COCTOSHUN
CBEPXMNNACTUYHOCT.);

Pasgen 2 OcHoBbI Teopum npoueccoB 06paboTkn MeTannoB
AasneHvem (Teopmsa NpogonbHOM NpoKaTkM Ha rnagkon 6ovke. Ovar
Aedopmaunm, COBOKYNHOCTb NapaMeTpoB, OMUCHIBAIOLLNX ero reoMeTpuio.
YcrnoBua 3axsaTta nonockl Bankamu.

TpeHne npu 3axBaTe N yCTaHOBMBLLEMCS NpoLiecce npokaTtkn. BnuaHue
TEXHONOrMYeCcKnx

N KOHCTPYKTUBHbIX MapaMeTpPoB Ha YCNOBMKS 3axBaTta nosiochbl Bankamu.
AHanmMs3 cKopoCTen NracTMYecKoro Te4eHnsa B ovare gedopmauum.
OnepexeHune, oTCcTaBaHne, pacyeTHble PopMyrnbl ANS UX onpeaeneHust.
HenTpanbHbin yron. CBs3b MexXay XapakTepucTuyeckumm yrnamn. BnusHme
TEXHOMNOrMYeCcKnx napameTpoB Ha BESIMYMHY OMNepEeXeHUs.
HepaBHOMepHOCTb ynpeHus B ovare gedopmaumn. BnuaHue popmel
(reomeTpumn) ovara gecopmaunm, BHELWHNX 30H, TEMNEpPaTypbl, YCIIOBUN
TPEHUA U CTPYKTYPHOIO COCTOAHUSA Ha BENMUYMHY yWNpeHUs. KOHTakTHble
HanpspKeHUs npu npokaTke (nnockas 3agada). AndpdepeHumanbHoe
ypaBHEHME KOHTaKTHbIX HanpsXXeHnn. KOHTakTHOe HanpsiKeHue B oyare
aedopmaunm npu

NOCTOAHHOM 3HaYeHUN KO PULMEHTA TPEHUSA. DKCNEPUMEHTASbHbIE
nccrnegoBaHna pacnpegesieHns KOHTaKTHbIX HanpsXKeHUn U UX 3aBUCUMOCTb
OT NapamMeTpoB npouecca. PacnpeaenerHne gedopmaunin 1 Hanps>keHnn B
obbeme ovara gegopmaumn B 3aBUCUMOCTU OT



drakTopa dopmbl ovara gedopmauunmn. Cusbl NPoKaTkn U akTopsl,
ornpegenawLme ero BenninHy. BnnaHme ycnosum TpeHns, HaTsSXXeHus,
LUMPWHBI NONOCHI N BHELLHMX 30H Ha KOHTakTHoe aaBneHne. OcobeHHoCTH
pacyeTa ycunum B 3aBMCMMOCTM OT (pakTopa oopMbl ovara gedopmaumn.
OHepru4d, 3aTpaymBaemMasd Ha NpoKaTKy, MeToAbl onpeaeneHuns paboTbl
MOLLHOCTUK npokaTkn. MomeHT npokatku. KoadpdunumeHT nneya
paBHOLENCTBYIOLLEN U

MeToAbl ero onpegeneHuns. GakTopbl, BAUSIOLLME HA MONOXEHNE
paBHoOeNCTBYOWEN. TemnepaTypHble yCroBus B ovare gecopmaunu.
PacuyeTt Temnepatypbl MeTansna npu

npokaTke. Teopus npokaTkm B kKanmbpax. OcobeHHOCTN npouecca NpoKaTku B
kanubpax. AHanuTuyeckoe onvcaHne opmbl Kanmbpos, NokasaTens u

KO3 pnumMeHT Popmbl. YpaBHEHNE

NoCTOsIHCTBa 06BEMOB Mpu NpokaTke B kannbpax. Kputepumn
HepaBHOMEPHOCTM pacnpeneneHuns obxaTnin no WnpuHe kanmbpa.
BHekoHTakTHas gedopmaums 1 NOHATUE CpeaHEeN BbITSXKKN B Kanubpax.
HepaBHOMepHOCTL Aedopmaumn npu npokaTke B Kannbpax. 30Hbl
3aTpyaHeHHon gedopmauumn. BnnaHue oopmbl kanmubpa u packarta Ha
OPMOM3MEHEHNE N HaNPsSXKEHHOE COCTOSIHME MeTanna. PacyeT ywmnpeHna B
kanubpax. PacnpegeneHne KOHTaKTHbIX HaNpshXeHUn B ovare gedopmMauui.
PacueTt cpegHero naBneHust U CUn NpoKaTky B
kannbpax.PagnanbHo-caBurosas U nonepeyHasi npokatka. KnHematunyeckme
N SHeprocunosble

napamMeTpbl NpoLecca pagnanbHO-CABUIOBOM NPOKATKU. [puHLMNbI
NOCTPOEHMUs ovara

AedopmMauum, pacyeT KannmbpoBKM BankoB npu 60MbLWNX yriiax nogaudun.
[MonepeyHas npokaTtka. CKOPOCTHLIE YCIIOBUS. YTON HENTPANbHOIO Ce4YeHus
N yCrnoBua BpaLlleHnsa 3arotoBku. [lepopmarmoHHble napameTpbl. Cunosble
ycnosus. HanpsakeHHOe coCToAHne meTanna.

Teopua npoueccos npokaTkm 6ecloBHbIX Tpy6. BuHTOBas npokaTtka.
OcobeHHoCTH

npovecca, oyar gedopmaummn n ero napameTpbl. CKOPOCTHbIE YCNOBUS.
PacnpeneneHne KOHTaKTHbIX HanpsXKeHnn B odare gedopmaunn. YcrnoBsums
3axBaTa 3aroToOBKW Barikamu 1 ctabunbHOCTb Npouecca. Hanps»keHHo-
AedopMMpoBaHHOE COCTOSHME MeTarina npyv BUHTOBOM NpoKaTKe.
OHeprocmnosble NapaMmeTpbl Npouecca. TeopeTnyeckme OCHOBbLI nNpoLecca
peayuunpoBaHus. NunurpumoBast npokatka. OcobeHHOCTH aedhopmaumm
mMeTasnna. CKopoCTHbIe YCNoBus. 30HbI ONepeXxeHns N oTCTaBaHUS.
HanpasneHue cun TpeHus B ovare gedopmaumn. Ycnosus 3axsaTta metanna
BasikaMu. QHeprocusioBble NapameTpbl npouecca

XonogHas nepunoguyeckasi npokatka Tpyb. Cxema npouecca npokaTkm Ha
cTaHax

XMOT, XMTC, XIMTP n ocobeHHOCTM nNniacTni4eckoro oopmMon3mMeHeHNs
MeTanna. HanpshkeHHO-aedopMMpoBaHHOE COCTOSIHME MeTanmna. Ycnosus
3axBaTa MeTasnsna Bankamu. CKOpOCTHbIE YCITOBUA. QHEProCUoBbIe



napameTpbl npouecca.

Teopus npoLieccoB nNponsBoAcTBa cBapHbIX Tpy6. Cnocobbl hopmMoBKU
TpyBHOM 3aroTOBKM B XOSIOAHOM M rOpsi4EM COCTOSIHUKW. HanpsikeHHO-
nedpopmMnpoBaHHOE COCTOAHME

MeTarsna B npoLeccax HernpepbiBHON OOPMOBKM 3aroTOBKN B XONMOAHOM U
ropsiyemM coctosiHun. KnHemaTnyeckne ycroBust U 3HEProcunoBbie
napameTpbl Npyn NpsAMoLloBHOM hopMoBKe. MeToabl UX pacyeTa.
OcobeHHoCTN gedopmaunmn meTanna B npoueccax oopMOBKHU

NUCTOB Ha npeccax. Pacnpenenenne Hanps>keHun u gedopmaunm no
LUMPUHE 1 BbicoTe nuctoB. OnpegeneHne NoTpebHOro ycunums NnpeccoBoro
obopynoBaHua. OcobeHHOCTN gedopmaumn metanna npu
aKkcnaHauposaHun. OnpeageneHne onTUManbHOW BENUYUHDI
9KCnaHAMpPOBaHUS MU NOTPEOHON MOLLHOCTU. Teopnsa BONOYEHUS.
PasHoBMOHOCTM npouecca BOoYeHnsd, oeopMauOHHbIE NoKa3aTesu.
HanpsikeHHo-gedopmmnpoBaHHoe cocTtosiHme meTtanna. OcobeHHOCTH
KOHTaKTHOro

TPEHUs Npu BoNoYeHnn. PacyeTHble MeToabl onpeaeneHnsa HanpskeHnm m
ycunna sonoyeHus. lNpenensHoe n ontMMarnibHoe 3HavYeHue KoadpgpunumeHTa
BbITSXKKM Mpn BosioveHnn. Teopna npeccoBaHunst. CyLHOCTb U
pa3HOBMOHOCTM NPOLECCOB NpeccoBaHNA. 3aKOHOMEPHOCTU TEYEHUS
MeTanna npu npeccoBaHUn NPyTKoB, Npodunen Tpyd n HanpsXKeHHo-
AedopMMpoBaHHOE COCTOSIHME MeTanna. TemnepaTtypHble yCroBus
npoueccoB npeccoBaHnsi. OcobeHHOCTU TpeHus nNpn npeccoBaHnn. Cunosble
yCnoBUs NpoLeccoB rnpeccoBaHusd. Teopus KoBkU. ['eomeTpuyeckne
napameTpbl ovara gecopmaumm onga pasnmnyHbIX

NPOLIECCOB KOBKN, UX BIIMSIHNE Ha pacnpeneneHmne HanpsbkeHum m
aedopmaunm Npu Npo-TsKKe, ocagke, NPoLnBKE, pasroHKe 1 ap.
HanpsixeHnsa n gedopmaummn npm KOBKE NIIOCKUMKN, KOMOMHUPOBAHHbLIMU 1
Bblpe3HbIMN Bonkamu. OcobeHHOCTN TPEHUA Ha NOBEPXHOCTU KOHTaKTa
MHCTPYMeHTa ¢ MmeTansioMm. CKonbXeHne, TOPMOXEeHME N 3aCTON Ha
NOBEPXHOCTWN KOHTaKTa. 30Hbl AethopmMaumm Npu ocagke UUnnMHOPUYECKnX
3aroToBOK NSIOCKMMKU Bonkamn. HepaBHOMeEpHOCTb AedopMauunm Npu ocagke.
HanpsixeHHoe cocTosiHMe meTanna

npu ocagke. PacyeT KOHTAKTHbIX HANPS>XKEHUN U YCUITAA NPU OCaaKe w
BbITSXKKE. Teopusa wtamnoBkn. O6beMHas LITaMnoBKa. XapakTepuctuka
pasHoBMAHOCTEN 0O bEMHON WTaMnoBKK. HanpspkeHHO-aedopMmnpoBaHHoe
COCTOsIHME B npoueccax o6bemMHom wrtamnoBkn. Ctagnum o6beMHON
LUTaMNOBKN. AHanNu3 Te4YeHns meTanna B wramne. TepMmomMmexaHnyeckme
pPEXUMbI LUTAMMNOBKU. I30TepMuyeckasa LtaMnoBKa 1 LUTaMNoBKa B pexume
ceepxnnacTniyHocTn. Metogbl pacyeTa AedOpPMUPYOLLNX YCUITUIA NPU
06beMHON

wTamnoske. JlnctoBas witamnoBka n gpopmoBka. OcobeHHOCTU
AedopMMpoBaHus MeTarnsia npu onepaumsix MMCTOBOW LUTAaMMNOBKN
(pasgenuTtenbHbIX 1 popmoobpasyowmx). AHann3 Hanps>KeHHo-
AedOpMMPOBAHHOIO COCTOSIHUA MeTara B pasfiiMyHbIX NpoLeccax NMMCcToBow



lTaMmnoBkn. MeToabl pacdeTa cun, Hanps>keHun 1 gecopmaumn.
OcobeHHOCTN NOCTPOEHNA MaTeMaTu4Yecknx mogenen npoueccos OM[.
MogennpoBaHue NpoLLeccoB: NPOAOSIbHAsA NpoKaTKa Ha rnagkon 6ouke;
npokaTka B Kanubpax; paguarnbHO-COBUroBas 1 nonepevyHasa npokaTka;
BUHTOBAs rnpokaTka; NUInrpMmoBasi npokaTka; npokaTka CBapHbIX TPyO;
XonogHasi npokaTka Tpy0; BONoYeHne; npeccoBaHne; KoBka; 0bbeMHas U
nMCcToBas WTaMnoBKa.);

Pasgen 3 TexHonorum npomssoacTBa NpoayKumMm Metogamm
0b6paboTkmn meTannos gaBneHMem (TexHOorna NPoKaTHOro NPOM3BoOACTBA.
[MpodounsibHbIN U MAPOYHbIA COPTAMEHT
NPOKaTHOro NPOU3BOACTBA YEPHbIX U LBETHbLIX MeTannoB. Cnocobsbl
NpPoOn3BOACTBA CINNTKOB M 3aroTOBOK. TE€XHOMNOrMsa Harpesa UCXOOHbIX
MaTepuanos nepes npokKaTkom 1 oxnaxaeHus nocre npokatku. Cuctemol
BbITSDKHbBIX KanmbpoB, nx xapakTepucTnka n Metoaukmn pacyeta. Kanmbposka
BankoB 41151 NpoKaTky 6nOMOB 1 3aroTOBOK MPOCThIX M (paCOHHbBIX COPTOBbIX
npocpunen. Metoamkm pacyeta KanmbpoBKM BafKOB MPOKATHOrO CTaHa,
MapLUpyTHaa cxema NpokaTku. YnpasneHue npodpunem n popmon nonoc.
OcHOBHbIE TEXHOSTOINMYECKME CXxeMbl M 0OOpyaoBaHME 019 NPoM3BOACTBaA
nonynpoaykTa, KpyrnHoCOpPTOBOW,
cpeoHeCcCoOpPTOBOW, MENKOCOPTOBOW CTann U KaTaHKW, ropsiyekaTaHoro 1
X0f0gHOKaTaHoro
nNCTa, rHYTbIX N PaCOHHbIX XonoaHokaTaHblx npodunen. OcobeHHOCTH
Npon3BOACTBA creunanbHbIX Npodunen npokarta (nepunogndeckme Nnpogounu,
Koneca, 6aHgaxu, konbua, wapbl 1 T.4.). COBMELLEHHbIE TEXHONOIMYECKNe
npoLeccbl B NPOM3BOACTBE JIMCTOBOM N COPTOBOM MPOLYKLUUMN.
TexHonorn4yeckne oCobeHHOCTN NPOKATKN HENPEPbLIBHONUTOrO MeTanna.
XapakTepucTvka Ka4ecTsa NpoayKLmMm NpoKaTHOro NporM3BoACTBa, CXEMbI
TEXHOJOrMYeCcKnX NpoLLeccoB OTAESKM NCXOLHbIX MaTepmarioB N rOTOBOM
npoaykumn. KoHTporb kKavyecTBa, cnocobbl yaaneHnsa 0edeKToB.
TexHonorndyeckme onepaunmn npugaHna ONOSTHUTESbHbIX CIyXeOHbIX
CBOWCTB npokaTty (TepmoobpaboTka, HaHECEHWE MOKPLITUA U T.4.).

OcHoBbI aBTOMaTU3aLMN TEXHONOMMYECKNX NpoLeccoB. TeXHUKO-
9KOHOMUYECKME NoKasaTenu npon3BoacTBa fIMCTOBOW U COPTOBOWN
NpoayKUMN.

TexHonorusa nponssoacTsa 6eclwoBHbIX TPy6. CopTaMeHT n meToabl
NcNbITaHUW

cTanbHbIX TPY6. XapakrepmucTuka OCHOBHOIO 060pyJoBaHUS U TEXHOSOMMI
npousBoacTBa

TPYBHbIX 3aroToBOK. Pexxnmbl Harpesa. Buabl 6paka npu Harpese, cnocobbl
ero npefoTBpaLleHNs N YCTpaHeHUs. XapakTepucTmka n krnaccudukaums
TEXHONOrM4YeCcKnx NpoLeccoB NpPon3BoACcTBa ropsyeaePopMnMpoBaHHbIX
BecwoBHbIX TPy6. [poLLmBKa 3aroTOBOK.

PackaTtka rmnb3 B YepHoBble (NnepeernbHble) Tpybbl. KannbposaHue n
peaoyumpoBaHue

Tpy©O. NMpounssoacTBo Tpyb Ha pasnMyHbIX TPYDONPOKaTHLIX arperartax.



Pexxumbl gedopmanmm Tpyd u pacdeT Tabnuy, npokaTku. PacyeT kKannbpoBku
TEXHOJIOrM4yecKoro MHCTpymeHTa. lNMponssoacTeo Tpyd npeccoBaHMEM.
TexHonornsa HenpepbiBHOW B6e30npaBoYHOM NpokaTkm Tpyb. KavecTBo
BecwoBHbIX TPY6. TEXHUKO-aKOHOMMUYECKME NoKasaTenn npomMsBoacTea
BecwoBHbIX TPY6. TexHonorndeckme cxemol 1 06opynoBaHne ons
npoun3BoacTBa xonogHoaedopmMmpoBaHHbIX Tpy6. PacyeTt pexumoB ur
MapLupyToB npokaTku Tpyd Ha ctaHax XIT, XIMTC, XMNTP. MeTtoabl pacyeTta
KannbpoBKW MHCTPYMEHTA CTAHOB XONO4HOW

npokaTkn Tpyd. TeXHOMOorMs 1 NPUHUUNLI pacyeTa MapLIpyTOB BOSIOYEHNS
Tpy6. OToenoYHble onepauumn Npu XoN04HOW NpokKaTKe 1 BOSIoYeHus Tpyo.
KadecTBo xonogHogedopMUpoBaHHbIX TpyO.

TexHonorna npomnsBoacTea cBapHbIX Tpy6. Obwas xapakTtepucTuka
TEXHOJOrMYecKoro npouecca, OCHOBHbIe ornepauumn npoecca. lNoarotoska
NNCTOBOro MeTarnmna B cBapke. TexHonorns nponssogcrea Tpy6
HenpepbIBHOW NEYHOM CBAPKOW, ANEKTPOCBAPKOM Ha HEMPEPbIBHbIX
Tpyb0oaneKkTpocBapoOYHbIX arperaTax, 4yroBov CBapkon nog crioem dontoca
NPAMOLLOBHbIX, CMINParbHOLOBHbIX U MHOIMOLIOBHbIX TPY6. MNpuHUmMnbI
pacdeTa Tabnuy npokaTku. OCHOBHbIE METOAbI pacyeTa KanmbpoBKK
TEXHOJSIOrMYeCcKoro MHCTpyMeHTa TpyboopMOBOYHOIo 1 TpybocBapoO4HOro
obopynoBaHus. HoBble npouecchl Npon3BoaCcTBa CBapHbIX TPy6:
SNEeKTPOHHO-ITy4eBasi cBapka TpyO, cBapka Tpyb nnasmeHHoOW Oyron v ap.
KadecTtBo cBapHbIX Tpy6. TEeXHMKO-9KOHOMUYECKME NoKa3aTenu
Npoun3BOACTBA CBapHbIX TPyD. TeHAeHUun pasBmTus NPon3BoACTBa
BGeCLUIOBHbIX 1 CBapHbIX TPyO.

TexHonornsa BosiounnbHOro npomssoactea. CopTamMeHT M OCHOBHbIE
TpeboBaHu4,

npeabsBnseMble K Ka4ecTBY U3Jennn, nomnyyvyaembix BOSIOYEHNEM.
TexHonorn4yeckui npoLecc n ocHoBHoe obopyaoBaHMeE N9 NPON3BOACTBA
NpyTKOB, TPY6, NPOBONOKKU, KanNnMbpoBaHHOIro MeTasna U oacoHHbIX
npocunen sonovyeHnem. OCHOBHbIE onepauum NoaroToBKU

NOBEPXHOCTW 3aroToBKWU. BnnaHne napameTpoB TEXHOMNOMMYECKOro npoecca
Npoun3BOoACTBa Ha hopMMpoBaHME NnokasaTerien kKavyecTBa rotToBbIX U3AENUHN,
METO/bl OLEHKN Ka4eCTBa U OCHOBHbIE OTAEN0YHbIE onepaumu.
CoBpeMeHHble HenpepbIBHbIE NIMHUM MOArOTOB-KU 3aroTOBKU U OTAESTKU
roToBOWM NpoayKkunun. TeHOeHUnn pasBuTrs TEXHOTOrMmM n obopyaoBaHus
BOJTIOYMIBLHOIO NPON3BOACTBA.

TexHonorna npeccoBaHns. TUNOBbIE TEXHONOIMYECKMEe CXeMbl MPON3BOACTBA
npeccoBaHHbIX NonydabpukaTtoB 1 nsgenuin. PasHoBmaHoOCTM npouecca
NnpeccoBaHNA NO YCNOBUAM KOHTaKTHOrO B3aMMOLENCTBUA 3aroTOBKU C
WHCTPYMEHTOM, TeMMepaTypPHbIM YCITOBUSM U TUMNY MHCTPYMEHTA U
NMHCTPYMEHTarnbHbIX KOMMNeKToB. Cnocobbl NonyyYeHns npeccusgenum
pasnn4yHbIX TMNoB. OCOBEeHHOCTU NpeccoBaHUs pPasNYHbIX MeTansioB U
CnnaBoB. YrpaBneHne TedeHMeM MeTansa n cCBOMCTBaMu Npeccusgenivn.
[MpeccoBoe ob6opyaoBaHue, NPOEKTUPOBaHME TEXHONOMMYECKOro
WHCTPYMEHTA.



TexHonorna KoBku. 3aroTOBKW A151 MOKOBKU: CIIUTKW, HEMPEPbIBHO-NTUTLIE U
NnpokKaTaHHble 3aroTOBKW, UX MakKpOCTPOEHNE reoOMeTpuYeckne moaenm).
HarpeB meTanna nepen KOBKOW; MateMaTuyeckme Moaenm TennoBoro
COCTOSIHUSA CNUTKOB U 3aroTOBOK, TUMbl TENSOBbLIX Nosien. OCHOBHbIE TUMbI
arperatoB S5l KOBKM — UHTErPUPOBaHHbIE U aBTOMaTU3NPOBaHHbIE
KOMMeKchbl, pagmanbHO-00KMMHbIE MaLUUHbIL. [TOTOKM U CXeMb
NSacTUYECKOro Te4eHNa MeTarnna npu KoBke, crnocobbl Nx perynmpoBaHust.
HedopmMaunoHHble BO3MOXXHOCTM MeTansa npu KoBke, Cnocobbl nx
perynupoBaHus. [ledoopmMaunoHHbIe BO3MOXXHOCTU

Ky3HEYHOro MHCTPYMEHTa B CO3aHnn 1 npeobpa3oBaHum nonemn
Hanps>xeHun n geopmauumm metanna n opmMmpoBaHns pusnko-
MEXaHNYeCKM CBOMCTB MeTaria NOKOBKN. PasHOBNOHOCTU onepauuni KOBKH,
obopyaoBaHMa N peXnuMbl OTAENKU, METOAbI YIPaBEHNSA U KOHTPOSIS
Ka4yeCcTBOM NpoayKLUMN KOBOYHOIo NpoM3BOACTBA.

TexHonorna o6beMHon wrtamnoekn. CopTaMeHT NPOLYKLUUKN 1
XapaKTepUCTUKa UCXOOHbIX 3aroTOBOK. TeXHOMNorm4yeckme npouecchol
o6beMHON WTaMNoBKN. PacyeT TexHonorndecknx napameTpoB. Pa3spaboTka
cTaann TEXHOMOIMMYECKOro npouecca o6beMHOM LWTaMnoBKkn. Beibop
TexHonornyeckoro obopynosaHna. OcobeHHOCTM aBTOMaTU3aLnn
npoueccoB. OToeno4YHble onepaumm U NyTn NoOBbILLEHNA KavYecTBa
LUTaMNOBaHHbIX NOKOBOK. OcobeHHOCTM akcnnyaTaumm WwramMnoB, CTOMKOCTb
N NPUMEHEHNE CMAa304HOOXaXXOaoLWNX XKUOKOCTEN. [1epcnekTuBbl pa3BuTUS
TexXHoNorum n obopyaoBaHmst 06HEMHOM LLUTAMMOBKM.

TexHonorna nMcToBon WTaMnoBkn U POPMOBKU. TexHonornyeckue
NpoLECCHI IMCTOBOM LUTAMMNOBKMN U (OOPMOBKK, 0611aCTV NPUMEHEHMUSA 1
knaccudukaums nsgenmi. OcobeHHOCTN MexaHnsaumm n asTomaTtmsaumm
TEXHOSIOMMYECKMX NPoLEeCccoB. TexHomnorndeckas ocHacTka: aKkcnnyaTauus un
NPUMEHEHME CMAa304HO-OXNaXaatoLwen xmnakocten. lNepcnekTusbl
pa3paboTKku HOBbIX NnpoueccoB 1 obopyaoBaHus. CrneynanbHble TEXHONOMK
npoussoAcTBa npoaykumn. IMnynbCHoe (BbICOKOCKOPOCTHOE) Harpy>XeHune B
npoueccax geopmmnpoBaHns metannos. MexaHn3mbl NnacTnyeckomn
Aedopmaunm, TemnepaTypHO-CKOPOCTHbIE YCOBUA AedopMauuu,
HepaBHOMEPHOCTb

TeyeHna metanna nog AeNCcTBMEM MMMYIIbCHbIX Harpy3ok. CopTameHT
npoaykumn. OCHOBHbIE TEXHOSOMMYECKME onepaunmn n obopyaoBaHue.
[MponseoacTso NonygadpnkaTtoB U N30ennm 13 NOPOLLKOBLIX MaTepuanos
MeTOo4aMM NpoKaTKn, npeccoBaHust (SKCTpy3umn), o6paboTkn B3pbLIBOM, adpo-
N razoctatmyeckoro npeccoaHmsa. OCobeHHOCTN BO3O4ENCTBUSA

AaBneHnem Ha obpabaTbiBaeMbln MaTepuman. TemnepaTypHO-CKOPOCTHLIE
ycnosus gedopmaunmn, HepaBHOMEPHOCTbL AedopmaLmin BIIMSHNA cpenbl
0bpaboTkn Ha cBoncTBa matepuana. [pon3BoacTBO KOMMNO3MLIMOHHBLIX
MaTepunanos (CHOUCTbIX, BONTOKHUCTbIX, AMCNEPCHOYMNPOYHEHHbIX) C
Mcnonb3oBaHMEM NPOLECCOB NMPOoKaTKMU N npeccoBaHusi. Cxembl
TEXHONOrMYeCcKnx NpoLEeccoB, aHann3 HanpsaKeHHo-4edOpMMPOBaAHHOIO
COCTOSIHUA MaTepuana,



cunosble NapamMeTpbl npoueccoB. KayecTBo npoaykumn. MaTtepuansl,
nonyyaemole CBC

(camopacnpoCTpaHsLWKNNCA BbICOKOTEMMNEPATYPHbIM CUHTE3) MPOLECCOM.
OcHoBbl Teopumn n TexHonorum npouecca CBC. lNpouecchl, OCHOBaHHbIE Ha
cosmeLlleHnn CBC n OMA:

CBC - komnaktnposaHue, CBC — akctpysna, CBC — npokaTka, B TOM YMcCrie B
BaKyyme.

OcHoBHbIe TeXHOSOrn4yeckme onepaunn n obopynosaHne. OCHOBbI pecypco-
N 9HeprocbepexeHnsa B TexHonorndeckmx npoueccax OM[L. Buabl
NPON3BOACTB: NMIMCTONPOKATHOE, COPTONPOKaTHOE, TpybonpokaTHoe,
BONOYUSIbHOE,

NpPeccoBOe, Ky3HEYHO-LLITaMMNOBOYHOE, crneunarnbHble. QKOormyeckmne
acnekTbl B TexHonornyeckmx npoueccax OML.).

4 dopma npoBeAeHUs1 3K3aMeHa no Yy4yeOHOW AuCUUNIIMHeE,
OLleHOYHbIe CpeaCTBa, WKasra u Kputepmum oueHNBaHus

5 YyueOHO-MeTOgM4YeCKoe U  uHdOpPMaLUUOHHOEe obecrneyeHune
3K3aMeHa no y4yeb6Hou gucumniunHe

a) nuTteparypa:

1 CyBopoB, W.K. ObpaboTtka meTannoB faBneHuMeM : y4ebHuKk Ongd
By30B. — 3-e u3g.,nepepab.n gon. — M. : Beicwaga wkona, 1980. — 364 c. ;
25000. - URL:
https://libr.sibsiu.ru/MegaPro/UserEntry?Action=Link FindDoc&id=22978&idb
=0 (paTta obpaleHus: 22.03.2024);

2 Pyaockon, A.N. Teopua n TexHONOrusa npokaTHoOro npovsBoAcTBa
yyebHoe nocobue pgns BysoB / A.W. Pyackon, B.A. JlyHeB ; CaHkT-
[MeTepbyprcknin rocygapCTBEHHbIN nonutexHmyeckmn yumsepcutet. — Cl16. :
Hayka, 2008. — 526 c. : un. — bubnwuorp.: c. 526. — ISBN 9785020253025. —
URL:
https://libr.sibsiu.ru/MegaPro/UserEntry?Action=Link FindDoc&id=34979&idb
=0 (paTta obpalueHus: 22.03.2024);

3 'pomos, H.IN. Teopnsa obpaboTkn mMeTannoB AaBreHUEM : y4eOHUK
ans sysos / H.I1. 'pomos. — 2-e n3g., nepepab. n gon. — M. : MeTtannyprus,
1978. — 360 C. : nr. — URL:
https://libr.sibsiu.ru/MegaPro/UserEntry?Action=Link FindDoc&id=33736&idb
=0 (paTta obpaleHus: 22.03.2024);

4 'pyges, A.Tl. Teopusa npokaTku : y4ebHuk gnga Bysos / A.l. pyaes.
— M. : Metannyprusa, 1988. — 239 c. : vn. — ISBN 522900102X. — URL.:
https://libr.sibsiu.ru/MegaPro/UserEntry?Action=Link FindDoc&id=38769&idb
=0 (paTta obpaleHus: 22.03.2024).

6) pecypchbl UHOPMALMOHHO-TENIeKOMMYHUKaLMOHHOWU cetn
«UAHTepHeT»:

1 KOHCynbTaHT CTydeHTa : 3rieKTpoHHO-OMbnuoteyHas cuctema /

OO0 «KOHCYJIbTAHT CTYOEHTA». — Mockea, [200 - ]. — URL:




http://www.studentlibrary.ru. — Pexum pgoctyna: gna  asBTopusup.
nosib3oBartesnien;

2JIAHb : 93nekTpoHHO-6MBNMoTevHas cuctema :  [KONneKums
«UHxeHepHo-TexHnyeckne Haykmy] / OO0 «M3gatenbcTtBo JIAHb». — CaHKT-
[MeTtepOypr, [200 — ]. — URL: http://e.lanbook.com. — Pexum pgoctyna: ans
aBTOpPU3Mp. Nonb3oBaTeneu;

3 HAYYHAA SJNEKTPOHHAA BUBIIMOTEKA eLIBRARY.RU : 6a3sa
AaHHbIX / OO0 «H3b». — MockBa, [200 — ]. — URL: http://elibrary.ru. — Pexum
AocTyna: no noarnucke;

4 ObpasoBaTtenbHas nnatgdopma HOPAUT / OO0 «3nekTpoHHoe
nsgatensctso KOPAUT». — Mocksa, [200 — ]. — URL: https://urait.ru. — Pexxum
AocTyna: ong asTopusnp. nonb3oBaTenen;

5 YHuBepcutetckas 6ubnmorteka OHNamH : aNeKTPoOHHO-6MBnnoTeyHas
cuctema / OOO «Owupekt-Megmna». — Mockea, [200 — ]. — URL:
https://biblioclub.ru. — Pexum pgoctyna: gna aBTopusup. nonb3oBaTtenen. —
URL: http://www.biblioclub.ru;

6 OnekTpoHHaa 6ubnuoteka // Hay4dHO-TexHu4eckass GubnunoTeka

cuorny : CawnT. - HoBOKy3HeLK, [200 - ] - URL:
http://library.sibsiu.ru/LibrELibraryFullText.asp. — Pexum pgoctyna: ans
aBToOpPU3NP. nonb3oBaTenen. - URL:

https://library.sibsiu.ru/LibrELibraryFullText.asp;

7 OnekTpoHHasa 6ubnuoteka YML, XKOT : [konnekuma «3kcnnyatayus
xenesHbix popor»] / ®IrbyY HOMNO «Y4yebHO-MeTOAMYECKUIA LEHTP Mo
obpa3oBaHMIO Ha Xenes3HogopPOXHOM TpaHcnopTtey». — Mockea, [2013 — ]. —
URL: https://lumczdt.ru/books/. — Pexum poctyna: pnna asTopusump.
nonb3oBaTenen;

8 OnekTpoHHble nepuoguyeckne uspgauma IBUC @ yHuBepcarnbHas
6a3a gaHHbix / OO0 «MBUC». — Mockea, [200 — ]. — URL: http://eivis.ru. —
Pexxum goctyna: no noanucke;

9 ONeKTpoHHbIN KaTanor : cant / Hay4Ho-TexHudeckass Gubnunorteka
Cuolr'ny. — HosokysHeuk, [199 — ]. — URL: http://libr.sibsiu.ru. — URL:
https://libr.sibsiu.ru.

B) NIMLIEH3UOHHOEe U CBOOOAHO pacrnpocTpaHAemMoe MporpamMmmMHoe
obecneyeHune:

— ABBYY FineReader;

— Adobe Acrobat Reader;

— Astra Linux Special Edition;

— Kaspersky Endpoint Security;

— LibreOffice;

— Microsoft Office;

— Microsoft Windows;

— P7-Ocpuc.

r) 6asbl AaHHbIX U MH(POPMALIMOHHO-CMPaBOYHbI€ CUCTEMbI:




1 TAPAHT : cnpaBouyHo-npaBoBaga cucrema / OOO «[1paBoBon LEHTP
«lFapaHT». — KemepoBo, [200 — ]. — Pexum poctyna: KOMMbIOTEPHAs CeTb
Cwnb. roc. uHOycCTp. yH-Ta.;

2 KoHcynbTaHTlInoc  :  cnpaBoyHo-npaBoBass cuctema [/ OO0
«MHpopmaumoHHbin ueHTp AHBUK». — HoBokysHeuk, [199 — ]. — Pexum
A0oCTyna: KOMMbloTepHas ceTb bmbnmnotekn Cub. roc. HAYCTP. YH-Ta.;

3 TexakcnepT : wuHMpopmaunoHHo-cnpaBoyHas cuctema / OOO
«'pynna komnanun «Kopekc». — Kemeposo, [200 — ]. — Pexum pgoctyna:
KOoMnbloTepHas ceTb Cub. roc. MHAYCTP. YH-Ta.

6 MaTepuanbHO-TeXHM4YEeCKoe obecneyeHne 3K3ameHa no y4yebHom
ANCUMNINHe

MaTtepunanbHo-TexHn4yeckoe obecrneyeHne 9K3amMeHa  BKOYaeT
yuyebHble ayauTopum Ons NpoBedeHus TPYynnoBbIX W UHOMBUAYaNbHbIX
KOHCYIbTauuu, MPOMEXYTOYHOM aTTecTaumm, NnoMeLLeHns ans
camMoCTosATENbHOM paboTbl, OCHALUEHHblE KOMMNbIOTEPHON TEXHUKOM C
BO3MOXHOCTbIO NogkmntoveHns Kk cetn «HTepHeT» n obecneyeHmem gocrtyna
B  ONEKTPOHHYK  WMHJOPMaUMOHHO-Obpa3oBaTesibHyl0  cpedy, Hay4yHo-
TexHuyeckyto bubnmoteky Cnolriny.

[Mporpamma npoMexyToyHOM aTTecTaumMm no y4yebHOM AucuUNNUHe
cocTaBfieHa B COOTBeTCTBMM C ¢peaeparnbHbIMU rocyAapCTBEHHbLIMU
TpeboBaHUAMU K CTPYKType nporpaMmm MNOArOTOBKM HaAyYHbIX U HayyHO-
negarorMyeckmx KagpoB B acrnvpaHType, YCNoBUAM UX peanusaumnn, cpokam
OCBOEHNA 3TUX MNporpaMMm C Y4eTOM pasnnyHbix ¢GopMm 0by4yeHus,
obpasoBaTesnbHbIX TEXHOMOMMN U OCOBEHHOCTEN OTAENbHbIX KaTeropum
acnupaHToB, yTBepxaeHHbiMU [Npukazom MwuHMUCTEpPCTBaA HaykM U BbICLLErO
obpasoBaHuga Poccuinckon ®egepaunm ot 20 oktadpa 2021 r. Ne 951.

Cocrtasutenb(u):

npogpeccop ApblweHcknn EBreHun Bnagmmuposud  (kadhegpa
0bpaboTkn meTannos gasneHnem n matepuanosegenus. EBPA3 3CMK).

MporpaMmMa NpPoMeXXyTO4YHOW aTTecTaumMm paccMoTpeHa 1 yTBepXaeHa
Ha 3acedaHuu Kadeapbl.



