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1 MACHOPT PABOYEN ITPOI'PAMMBI

MNPOPECCHUOHAJIBHOI'O MOAYJIsA
M/JK.02.02 YITPABJIEHUE TEXHOJIOI'NYECKUMHU MPOLUECCAMHU

HPOU3BOJACTBA CTAJIM U KOHTPOJIb 3A HUMU

1.1 Ob6aacTh npuMeHeHMsI NPOrpamMMbl NPOGecCHOHAIBHOT0 MOMYJIA
Kypca
Pabouast mporpamma npodeccnoHaIbHOTO MOAYIsl (manee — pabodas
nporpamma) MJIK.02.02  VnpaBrneHue  TEXHOJOTHYECKUMH  MPOIIECCAMU
IPOU3BOJCTBA CTAJIM W KOHTPOJb 3a HUMHU SIBJISIETCS YaCTblO OCHOBHOM
npodeccuoHanbHON 00pa30BaTEIbHON MporpaMMbl Ha OCHOBEe dDenepalibHOTO
rOCyJIapCTBEHHOI'O0 00pa30BaTEIbHOIO CTAHJApTa CPEIHEr0 MPOQPECCHOHATBHOIO
oOpazoBanus 1o crenuaibHoct 22.02.08 Mertamtypruyeckoe mpou3BoACTBO (110
BUJIaM TTPOU3BOJICTBA)

1.2 Hean u 3aa4u MEKIMCUUIUIMHAPHOIO Kypca — Tpe0oOBaHUS K
pe3yibTaTaM OCBOCHHS MEKAUCHHMININHAPHOIO Kypca

B pesynpraTe ocBoeHHS NPO(ECCHOHATBLHOTO MOAYJS OOydaromuncs
JOJKEH

YMETb. pPACCUUTHIBATh TEIJIOBOW M MaTepUalbHbIA OanaHC BBIILJIABKU
YEPHBIX METAJIOB;

BBITIOJIHATH IPOU3BOJACTBEHHBIEC U TEXHOJIOTUYECKUE PACUETHI:

paccuMThIBaTh TEIUIOBOM M MaTepHANbHBIA  0anaHC MIPOU3BOJACTBA
arJioMepara, BBIIIJIABKM YEPHBIX METAILIOB;

OCYILIECTBJISATH ONEPALIMH 10 MTOATOTOBKE IMIMXTOBBIX MATEPUAIIOB K TUIABK

AHAJM3UPOBATh KAYECTBO CHIPhS M TOTOBOM MPOIYKIINH;
noa0MpaTh U pacCYUTHIBATh COCTAB IIMXTOBBIX MAaTEPHAJIOB;

OCYILECTBIIATDH ONIEPALMU I10 ITOATOTOBKE IIMXTOBBIX MATEPUAJIOB K IIJIABKE!

paboTaTh C TEXHOJIOTMYECKOH, KOHCTPYKTOPCKOM, OpraHu3allMOHHO-

pacnopsIANTEIbHOU JOKYMEHTALIUEH, CIIPaBOYHUKAMU 151 IpYyTUMHA
uH(OPMAITMOHHBIMU HMCTOYHUKAMU; paboTtartb Cc TEXHOJIOTUYECKOM,
KOHCTPYKTOPCKOM, OpraHu3alMOHHO-PACHOPSIANTEIBHON JIOKYMEHTALUEN,

CHPaBOYHUKAMH U JPYTUMU WH()OPMALMOHHBIMU UCTOYHUKAMU;
oTOMpaTh NpOoObI HA aHAJIU3



HaXOJUTh MPUYUHBI HAPYIIEHUN TEXHOJOTUM U MYTU UX YCTPAHEHUS;

UCII0JIb30BaTh MPOrpaMMHOE 00€eCIieueHUE B YIIPABICHUU TEXHOJIOTUYECKUM
MIPOLIECCOM;

BBITIOJIHATDh ONEPALMK 0 3arpy3Ke TUIABWIBHBIX arperatoB U BBITYCKY
MPOJYKTOB TIJIaBKH;

OLICHMBATh Ka4yeCTBO CBHIPbS, MOJYNMPOAYKTOB U TOTOBOIO MPOJIYKTa IIO
pe3ynbTaTam JIabOpaTOpPHBIX aHAIU30B,

OCYULIECTBJISATh MEIKUN PEMOHT 000PYI0BAaHNUS;

AKCILTYaTHPOBATh TEXHOJIOTHYECKOE U MOIbEMHO-TPAHCIIOPTHOE
0o0OpylOBaHUE; TPOU3BOAWTH pErJaMEHTHBIE pPa0OTBl MO TEXHUYECKOMY
00CITy’>KHBaHUIO OCHOBHOTO M BCTIOMOTATEILHOTO 000PYI0BaHUS.

3HaTh:  OCHOBHBICE  TEXHUKO-d>KOHOMHYeckue  mokazatenu  (TOII)
IIPOU3BOJICTBA YYTYHA,;

METOJMKU  COCTaBJIEHUS  TEIUIOBOTO M  MaTepuHalbHOro  OanaHca,
XapaKTEPUCTUKA OCHOBHOTO CBHIPbSi UM MPOIYKIIMU IPU TPOU3BOJCTBE UYEPHBIX
METAJLJIOB,;

(GU3UKO-XMMUYECKHE CBOWCTBA IMMXTOBBIX  MaTepUAJIOB MU TOILUIMBA,
MOCTYTAIOIINX B MJIABUJILHBIC arperarsbl;

COCTaB U CBOMCTBA 3alIPaBOYHBIX MATEPUAJIOB;

METO/IMKa 0TOOpA KOHTPOJIBHBIX MPOO M BHIMOJHEHUS XUMUYECKOTO aHaIN3a
IIUXTOBBIX MATEPUAJIOB;

(PU3BUKO-XMMUYECKHE MPOLECCHI, JIeKAIINE B OCHOBE IPOIECCa BBIIUIABKU
YEPHBIX METAILIOB,;

TpeOOBaHUsS CTAHIAPTOB M TEXHUYECKUX YCJIOBH, MOPSAOK OTOOpa mpod
B COOTBETCTBUU C TEXHOJIOTUYECKUM MTPOLIECCOM;

B3aUMOCBSI3b  pPEKMMa  TEXHOJOTMYECKMX  IPOLIECCOB U KadecTBa
MPOAYKTOB IUIaBKHU; CXEMa TEXHOJIOTUYECKUX MapIIPyTOB;

CXEMY TEXHOJOTHYECKHUX MapUIPYTOB;

OpraHu3alrs TEXHUYECKOTO KOHTPOJIS B arjoJIOMEHHOM MPOU3BOJICTBE;

oOllue MPUHIHUIBI PaOdOThl aBTOMATHU3MPOBAHHOW CHCTEMBI YIIPABICHUS
texHosmornueckum mporeccom  (ACYTII) u  mpukiIaaHOro MPOTrpaMMHOIO
o0ecIeYeHHS;

npaBuiia BBIOOpA CPEACTB U3MEPEHUH I KOHTPOJISI TOTOBOW MIPOTYKIINH;

YCTPOMCTBO IMJIaBUJIbHBIX arperaToB U UX TEXHUYECKUE XaPAKTEPUCTUKHU;;

YCTPOUCTBO U MPUHIUIT pabOThI OOCITY>KHBAEMOTO OOOPY/IOBaHUS, CXEMBbI
BOJI0-, TapO-, BO3AYX0- U ra30IPOBO/IOB;

OCHOBHBIE XapaKTEPUCTUKH IJIEKTPOOOOPYI0OBAHUS;

MPUYUHBI OCHOBHBIX HEMoJIAJOK B paboTe  TEXHOJIOTMYECKOTO
000py1I0BaHUsI, MEPhI UX MPEIYIPEKACHUS U YCTPAaHEHUS,

MIPUYMHBI BOBMOXKHBIX aBapui, TUIaHBI UX JTUKBUIAIINH;

onepauuu 10 TO/IJIEPKAHUIO 3aIaHHOTO TEMIEPATYPHOTO u
THAPABIMYECKOTO peXuMa paboThl 00OpYyIOBaHMS; COCTaB, Ha3HAYCHHUE,
YCTPOWCTBO, KOHCTPYKTHUBHBIE OCOOCHHOCTH, WPHUHIUI JEHCTBUSA, TpaBUIIa
0oOCTY>KMBaHUS M DKCIUTyaTallud OCHOBHOTO M BCIIOMOTATEILHOTO 000pYIOBaHUS,
MEXaHHU3MOB, YCTPONCTB U OCHACTKH, IPUMEHSIEMbBIX KOHTPOJIbHO-U3MEPUTEITBHBIX



CPEICTB.

UMETh TMPAKTUYCCKUN  OMBIT:  BBINOJIHEHUS PACUETOB  IMapaMETPOB
TEXHOJIOTHYECKOT0 Tpoliecca, paboTel 000PYI0BaHUS, XapaKTEPUCTHK UCXOTHOTO
CBIPBS ¥ IPOTYKITUH TPH TIPOU3BOCTBE YEPHBIX METAILIOB,

OCYIIECTBIICHUSI TIOJTOTOBKM IIMXTOBBIX MAaTEPUAIOB, METAUIONIMXTHI K
nepepaboTKe;

BEJICHHSI TEXHOJOTUYECKOTO TMPOIlecca MPOU3BOJICTBA YEPHBIX METAIIOB B
COOTBETCTBUH C TPEOOBAHHUSIMU TEXHOJIOTUICCKUX MHCTPYKIIHH;,

KOHTPOJII W KOPPEKTHPOBKH TMapaMEeTPOB TEXHOJIOTHYECKOTO IMporiecca
MIPOU3BOJICTBA YEPHBIX METAJUIOB U Ka4eCTBA MPOTYKIIHH,

OCYIIIECTBJICHUSI OKCIUTyaTallK, OOCIY)XHBAaHWUS W KOHTPOJS COCTOSHUS
TEXHOJIOTHYECKOTO 000PYIOBaHUSI B IIPOU3BOJICTBE YEPHBIX METAIIIIOB.

1.3 Ucnosib30BaHMe 4YacoB BapHATHBHOW 4YacTH B IporpaMmme
MOATOTOBKM CHENMAJTUCTOB CpPeIHero 3BeHA (OaHHblll NYHKM 3aNOJHAEMCS
obpazosamenvHoll opeanusayuel (yupedicoeHuem) npu paszpabomke pabouel

npocpammol)
JIOTOTHUTEIbHBIC Ne, O6ocHOBaHME

No JlonosHuTEIbHBIE KoauuectBo

HpO(l)CCCI/IOHaJ'IbHBIC HanMCHOBaHUA BKIIFOUCHHA B
n/m 3HAHUA, YMCHUA qaCoB

KOMITETCHITUU TEMBI IIporpaMmy
1
14 KosanuecrBo 4acoB Ha O0CBOCHHE MPOrpamMMBbl

MEKIMCIUILINHAPHOTO Kypca:
Bcero —536 yacoB, B TOM YHCJIE:
MaKCUMaJbHOW yueOHOU Harpy3ku oOydaromierocs — 536 4acoB, BKITIOYas:
00s13aTeNTbHOM ayIUTOPHOM yueOHOM Harpy3ku oOydarommxcs — 448 yacos;
CaMOCTOSTEIIbHOHN paboThl 0OyJaronuxcs — 88 Jaca.



2. PE3YJIbTATBI OCBOEHUSA MEXK/INCHUIIVIMHAPHOI'O KYPCA

PesynbraTomM ocBoeHMs paboueil mporpaMMbl MEXAUCIUIUIMHAPHOTO Kypca
SBJIIETCSI OBJIAJICHUE OOYYalOIMMCA BHUJOM JIEATEIbHOCTH, B TOM YHCIIE
npodeccuonanbubiMu  (IIK) u obmumu (OK) koMmereHUMsIMM Ha OCHOBE
denepaqbHOTO TOCYAApCTBEHHOTO 00pa30BAaTENBbHOTO CTAaHAApTa CpPETHETo
po(hecCuOHaTBFHOTO o0OpazoBaHus 1o CIIEIMAIBHOCTH 22.02.08
MeTtamtypruyeckoe nporu3BOACTBO (110 BUIaM IPOU3BOJICTBA)

Kon HaumeHnoBaHue pe3ysbTaTta 00yueHHst

IK 2.1. BEINONHATE pacdeTsl mapaMeTpOB TEXHOJIOTHIECKOTO MpoLecca, paboTh
000pyI0BaHUS, XapaKTEPUCTUK UCXOTHOTO ChIPbsI
Y IPOAYKILHH IIPU IPOU3BOJACTBE YEPHBIX METAIIOB.

IIK 2.2. Ocy1iecTBISATh NOJATOTOBKY IIMXTOBBIX MAaTEPUAIOB, METAJUIOLIUXTHI K
nepepaboTKe.

IIK 2.3. BecTtu TexHOMOrHYECKH MPOLECC MPOU3BOJICTBA YEPHBIX METAIIJIOB B
COOTBETCTBUU C TPEOOBAHUSIMHU TEXHOJIOTUYECKUX UHCTPYKIIUHA.

[IK 2.4. KoHTponnpoBaTh U KOPPEKTUPOBATH MAPAMETPBI TEXHOJIOTMYECKOTO
poliecca MPOU3BOJICTBA YEPHBIX METAJIOB U KAU€CTBA MPOJAYKIIHMH.

[IK 2.5 Ocy1IecTBIATh IKCILTyaTaluio, 00CTyKHBAaHUE U KOHTPOJIb COCTOSHUS
TEXHOJIOTMYECKOro 000py10BaHUsl B IPOU3BOJCTBE YEPHBIX METAJIOB.

OK 01. Br16upath ciocoObI perieHus 3a1a4 npodecCHoOHaIbHOM IESITEIIBHOCTH,
MPUMEHUTEIBHO K Pa3JIMUHBIM KOHTEKCTaM

OK 02 Hcnonb30BaTh COBPEMEHHBIE CPEICTBA MTOMCKA, aHATIM3a U UHTEPIIpETAIlUN

uH(popMalnu, 1 UHOOPMALIMOHHBIE TEXHOJIOTHH ISl BHIIIOJTHEHUS 3a7a4
npodecCHOHATBHON e TETbHOCTH

OK 03 [TnanupoBaTh U peaqn30BbIBaTh COOCTBEHHOE MPOPECCHOHATBHOE U
JMYHOCTHOE Pa3BUTHE, MPEIIPUHUMATEIBCKYIO AEATEIbHOCTD B
npodeccuoHaIbHON cepe, CTI0JIb30BaTh 3HAHUS 110 (PUHAHCOBOMU
I'PaMOTHOCTH B pa3JIMYHbIX KU3HEHHbBIX CUTYaLUAX

IIpostBAATE IpaXkJaHCKO-NIATPUOTHYECKYIO IMO3UIUIO, JEMOHCTPUPOBATh
OK 06 OCO3HAHHOE MOBE/IEHUE HA OCHOBE TPAJAMLIMOHHBIX 00IeYeTI0BEYECKUX
HCHHOCTGI\/’I, B TOM YHUCJIC C YUCTOM rapMOHH3aAIUH MC)KHAITUOHAJIBHBIX U
MEXPETUTHO3HBIX OTHOIIEHUH, IPUMEHATH CTaHIAPThI
AHTUKOPPYHIMOHHOTO IIOBEICHUS.

OK 07 CopnelicTBOBaTh COXPaHEHUIO OKPYXKAIOIIEH Cpeibl, pecypcocOepeKeHuIo,
IMPUMCHATH 3HAHUA 00 U3MEHEHUN KJIIMMaTa, MpUuHIOUIIbL 6epe)KJ'II/IBOl"0
POM3BOJICTBA, 3P (PEKTUBHO JAEHCTBOBAThH B UPE3BBIYANHBIX CUTYAIIUSIX




3.1 Temarnueckuii mJIaH MeXIUCHUILUIMHAPHOTO Kypca MJIK.02.02
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3. CTPYKTYPA U COAEP KAHUE MEKINCHUIIVIMHAPHOI'O KYPCA

nmpomeccaMu npou3BoJACTBA CTAJIH WM KOHTPOJIb 32 HUMM

lepaBﬂeHHe TEXHOJIOI'HMYCCKUMH

O0bem BpeMeHHU, OTBe/ICHHbII HA OCBOEHUE

MEKIMCIUITHHAPHOTO Kypca

Oo6s3aTebHast ayIUTOPHAs yueOHas

Harpy3ka o0y4amommuxcs

CamocTosiTe1bHas padoTa

00yJaromuXxcs

Konsbt HaumeHnoBanue Bcero B T.4.
KOMIeTeHIHI TEM 4acoB JaGopaTopHbIe BT
KypcoBast B T.4.
Bcero, padoThI Bcero,
pa6ora KypcoBasi pabora
qacoB u JacoB
(mpoekr), (nmpoekT), 4acoB
MNPAKTUYCCKUE 4acOB
3aHATHHA, YaCOB
1 2 3 4 5 6 7 8
2 kypc III cemecTp

Paznen 1 Teopernyeckrue OCHOBBI CTANEIUIABUIBHOTO

IIPOU3BOJCTBA

Tema 1.1 OU3UKO-XUMHYIECKHE OCHOBBI 16 6 6 4

METAJITYPTHYECKUX ITPOLIECCOB

Tema 1.2 OcHOBBI yueHUS O HUIAKaxX 14 4 8 2
nk21nk22 | Temal.3 UB3aI/IMOI[eUI/ICTBI/Ie METaJUTUYECKOMH, 10 5 6 5
MK 2.3 MK 2.4 | IJJaKOBOM U Ta30BOil ¢a3
MnK 2.5 Paznen 2 IlluxToBbIe MaTepUabl CTaNEIIABUIBHOTO
OK 01 OK 02 10 4 6 0
TREIEIE MIPOU3BOJCTBA.
OK 07 50 16 26 8

2 kypc IVcemectp

Paznen 3 IIpou3BoicTBO cTaiin

Tema 3.1.1. KoHcTpyKius U pacyeT OCHOBHBIX 34 10 18 6

MapaMeTPOB IYTOBBIX CTAJIECIUIaBUJIbHBIX MTEUeh

Tema 3.1.2. TexHONOTHS MPOU3BOICTBA CTANIU B

36 10 20 6

QJICKTpOICHax




70 20 38 12
IIpomexyrounas arrecranus: Au@¢epeHunpPpoOBaHHBIN 3a4eT
3 kypc V cemectp
MK21TIK2.2 | Tema 3.2.1 KoHCTpyKIHHU U pacd€T OCHOBHBIX
MK2.3MK 2.4 28 6 18 4
MK 2.5 MapaMeTpoB KHCIOPOJHBIX KOHBEPTEPOB
OK010K02 | Tema 3.2.2 TexHonorus npou3BOJICTBA CTAJIU B
S0 porERol 88 14 58 16
KOHBEpTEpax.
OK 07
116 20 76 20
[IpoMexxyTouHas arrecrauus: IK3aMeH 12
3 kypc VI cemectp
MK2.1TK2.2 | Tema 3.2.3 OCHOBBI IIPOEKTHPOBAHUS IIJIABHIbHBIX
MK2.3T7K 2.4 22 4 12 6
MK 2.5 fiexoB
OK 01 0K 02 | Paznen 4 Bueneunsie crnocodbl 00pabOTKH CTaIH
SE 83 OK08 | Tema 4.1 Packucaenue n JIETUPOBAHUE CTAIU 24 6 14 4
Tewma 4.2 BHeneuHble criocoObl 00pabOTKH CTaIU 1
. 56 14 36 6
KOHCTPYKIIUSI arperatoB BHENEYHON 00pabOTKHU cTamu
102 24 62 16
[IpoMexxyTouHast arTectanus: IK3aMeH 12
MK2.1T1K22 4 xypc VII cemectp
HE gg e Paznen 5 PaznuBka cranu
OK010K02 | Tema 5.1 PasnuBka cranu B U3JIOKHHUIIBI 28 6 20 2
8E 8; OK08  "Tema 5.2 Pasnuska crami na MHJI3 58 12 32 14
4 kypce VIII cemectp 86 18 52 16
Tewma 5.2 PaznuBka cranu Ha MHJI3 20 8 12 -
Tema 5.3 CTpyKkTypa ¥ Ka4eCTBO JUTOU CTaH 68 18 4 30 16
88 26 16 30 16
[Tpomexxyrounas arrecrauus: augdepeHIIHPOBAHHBIN 3a4eT
Bcero yacos: 536 124 270 30 88
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Couepma}me, ﬂaﬁopaTopnble paﬁoTLI U IIPAKTHYCCKUE 3AHATHUSH, CAMOCTOATEC/IbHAs paGOTa

HaumeHnoBaHue pazaesion O0bem
o0yuarommxcs, Kypcopasi padora (IpoeKr)
U TeM 4acoB
(eciu npedycmompeHul)
1 2 xypce IIT cemectp 3

Pa3nen 1. Teopernueckue
OCHOBBI CTAJICTIIIABHIILHOTO
MIPOU3BOJICTBA

Tema 1.1 dusuxo-
XAMHYECKHE OCHOBBI
METaJUTyPrHUYE€CKUX
MPOIIECCOB

Conep:xanue yueOHOro MaTepuaJia

1 |3HaueHWe MeETaNIOB B PAa3BUTUU CTAICIUIABUIBHOTO Mpou3BoAcTBa Mcrtopus pasButus| 2
CTaJeIyIaBIIIbHOTO Tiporiecca. Paspurue uepnoit meramtyprum Kraccupukamus cramd u
CIOcO0OB €€ MPOM3BOJCTBA. TEXHOJOIMUECKHE CXEMbl COBPEMEHHOIO CTajelaBHJIbHOTO
IIPOU3BOJICTBA

2 |OxcujHble paciiiaBel M HMX TEPMOJAMHAMHUYECKHE XapaKTepUCTHKU. Pacuer akTuBHOCTEH| 2
KOMIIOHEHTOB IIIJJAKOBOT'O pacilaBa MO MOJIEKYJSIPHOW TEOPUM pacCIUIaBICHHBIX IUIAKOB, IO
TEOPUHU COBEPLICHHOIO MOHHOT'O PacTBOPA, [0 TEOPUH PETYJISPHBIX HOHHBIX PACTBOPOB, a TAKXKE
Kak (a3pl, HMMeEIOLIEH KOJUIEKTUBHYIO 3JEKTPOHHYIO CHUCTEMY. XapaKTEepUCTHUKA KHUJIKOIO
MeTaiia U (OpMbl CyllecTBOBaHMsI mnpuMeceli B HeM. CTpoeHHE U SHEpreTH4ecKue
XapaKTEPUCTUKU BEIIECTB B Pa3JIMYHOM COCTOSHUU.

3 | XapakTepuCTHKa >KMJIKOTO MeTajyia U (opMbl CYyLIECTBOBaHUS mpumeceid B HeM. CTpoeHue u| 2
JHEPreTUYECKUE XAPAKTEPUCTHKHM BEIIECTB B Pa3JIMYHOM COCTOSSHUM. MOZEIbHBIE TEOPHUH
KHUJIKUX METAJUIOB. METO/IbI MCCIIENI0BaHNS CTPYKTYPBI JKHJIKUX CIUIABOB

IIpakTnyeckue 3aHATHSA

1 3HaueHUE METAJUIOB B Pa3BUTUH CTAJIEIUIABUIILHOTO IPOU3BOJICTBA 2

2 XapakTepucTuKa TEPMOJUHAMHYECKHX CHCTeM. TepmoaumHamuueckue (GyHKuuu. OCHOBHBIE 2
3aKOHBI TEPMOJIMHAMUKH XapaKTEPUCTUKA TEPMOANHAMUYECKUX CHCTEM.

3 OCHOBBI TEPMOIMHAMUKH METAJUTYPTrU4€CKUX MTPOLIECCOB. 2

CamocrosiTesbHast padoTa

1 |3akoHBI (QU3UKO-XMMHUYECKOTO paBHOBECHS [UIA HWICATBHBIX CHUCTEM. 3aKOHBI (u3uko-| 2
XUMHUYECKOT0 PABHOBECHUS IS peasIbHbIX CUCTEM. MeTOo bl ONpe/IesIe s aKTUBHOCTH.

2 Ces3p Mexay sHeprueil ['mO06ca W KOHCTaHTOM paBHOBECHsI peaklIHMH. MeToabl onpenereHus 2

KOHCTAHTBI PaBHOBCECHUA U aKTUBHOCTH OKCH/IA KCJIC3a B IIJIAKE. XUMHYECKOe CpOACTBO KOMIIOHCHTOB.

Tema 1.2 OcHOBBI yueHUs

Conep:xanue yueOHOro MaTepuasa
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O mujakKax

Hcrounuku oOpa3oBaHMs HUIaKa B CTaleIUIaBUJIbHBIX Ipoueccax. OOas XapakTepucTuKa U
TEXHOJOTMYECKHE CBOWCTBA  METAUIypruyeckux  1utakoB. OCHOBHbIE U KHUCIIbIE
CTaJeIUIaBIIIbHBIE IIJIAKM M WX XapaKTepHble OCOOEHHOCTH XHMMHUYECKHE CBOWCTBA ILIAKA
(OCHOBHOCTH, ~ OKHCIHUTEIbHAas CIOCOOHOCTb, PACTBOPUMOCTH Ta30B, padUHUPOBAHHAS
crnoco0HOoCTh) PU3NUecKre CBOMCTBA 1IIaKa (TeMIepaTypa, INIOTHOCTb, BA3KOCTh)

CtpoeHre MeTaTyprudecKux NUIakoB XapaKTepUCTHUKA KUJKOTO MeTalia U (hOpMbI
CylIecTBOBaHMs mpuMeceil B HeM. CTpoeHue U SHepreTUYeCcKUe XapaKTePUCTUKU BELIECTB B
Pa3IMYHOM COCTOSIHUU. MOIeNTbHBIE TEOPUH KUIKUX METAILIIOB. METO/IbI HCCIIeI0BaHuUS
CTPYKTYPBI JKUIKHX CTUTABOB

HpaKanecmle 3aHATHUSA

OCHOBHBIE U KHCJbIE CTaJIeIIaBUJIbHBIC IIIJIAKA M UX XapaKTCPHLBIC 0COOEHHOCTHU

OCHOBBEI YUCHHA O HIJIaKax.

CamocrosiTesibHas padora

MeToapl KOHTPOJIS COCTaBa U CBOMCTB IUTaka. Poiib cBOOOHOM MOBEPXHOCTHON SHEPTUH B
TEPMOJIMHAMMYECKUX Mponeccax. [I0BepXHOCTHOE HATSKEHNE METAJUTYPIrMUYE€CKUX PaCIlJIaBOB.
MexdazHoe HaTsHKEHUE.

Tema 1.3 BzaumopeticTBue
METAIUTNYECKOM, IIIJIAKOBOU
Y Ta30BoH (a3

Conep:xanue yueOHOro MaTepuaJia

TepMoanHaMHUKa OKUCIEHUS U BOCCTAHOBJIEHUS AJIEMEHTOB B CTAJICIIIIAaBUIIbHBIX MpOIeccax
OkucnuTenbHbIE IPOLECCHI B CTAJIETIABUIIbHBIX cucTeMax. Okucnenue yriaepoaa. OkucieHue
KpeMHusl. MexaHu3M nepesadyu KUciaopoaa u3 razoBoi (assl uepes nuiak B Mera Kuciopon B
CTaJiv ¥ €ro pacTBOpUMOCTh. ['a3bl B cranm. PacTBopeHne Bogopoaa. PactBopenue azora.
Mexanu3M nepenadi KUCaopoaa u3 ra3oBoi ¢asbl uepes nuiak B Metail Kucnopos B cranu u
ero pactBopumocTsb. ['a3bl B ctanu. PactBopenue Bonopoaa. PactBopenue azora.

IIpakTHYecKkue 3aHATHA

OKHCIUTEIBHBIC IPOLECChI B CTAJICIUIABUJIBHBIX CUCTCMAX.

T"a3wl B cTanmu

B3anMopeiicTBre MeTauITMUecKoM, MUTAKOBOM U ra30Boi (a3

CamocrosiTesibHasi padoTa

Hcrounuku ra3oB, paCTBOPCHHBIX B MCTAJLIC. VY naneHue razon
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Pazgen 2. HIuxToBeie
MaTepHuabl
CTaJIEIIaBUIILHOTO
MIPOU3BOJICTBA

Conep:xanue yueOHOro MaTepuaJia

Knaccupukanuss MeTaJuIMYecKMX IIUXTOBBIX — MarepuaioB. [lepepabaThiBarolye YyryHBI.
[TonroroBka uyryna k 1uiaBke @eppocmiaBsl U HX Kiaccupukanus. TBEpAbIE OKHCIUTEIH
CTaJICIUIABWIIBHBIX ITPOLIECCOB

Inakoobpa3yromue Matepuaisl U (irockl. VcxoaHble MIUXTOBbIE MaTepuaibl [ MOJIy4YeHUs
¢beppocmaBoB. Knaccudukanuu oraeynopHsix MarepuanoB. OCHOBHbIE (hU3MYECKHE CBOWCTBA
OTHEYIOPHBIX MaTepuanoB. OcHOBHBIE paboure CBOMCTBA OTHEYHNOPHBIX MaTepUAIOB.

HpaKanecKne 3aHATHSA

OCHOBBI TEOPUH METATTYPIrHUECKUX ITPOLIECCOB.

KonTpoabHasi padora

[IInxTOBBIC MaTCpHrajibl CTAJICIUIABUIIBHOI'O ITPOMU3BOACTBA

Paznen 3. IIponsBoacTBO
cranu

Tema 3.1.1. Korcrpykuus
U pacyeT OCHOBHBIX
MMapaMeTPOB TYTOBBIX
CTalCIUIaBUIBHBIX TTedei

2 kype IVcemectp

Conep:xanue yueOHOro Marepuaja

YcrpoiicTBO KOXkyxa JayroBol neuu. CBOJIOBOE KOJbIO. YIIJIOTHEHHE CBOJOBOIO KOJbIla
(3kOHOMal3epbl). YIIJIOTHEHHE CBOAOBOIO KOJbla (3KOHOMaiizepsl). Pabouee OKHO M CIMBHOMN
#€106. Pabouee OKHO U CITUBHOM kET00.

3arpy3ka HIMXTHI B I1eyb. MexaHn3m noabeéma cBoa. MexaHu3M oBOpOTa CBOJA. 3arpy304uHbIe
ycTpoiicTBa. MexaHM3M BpallleHUs BaHHBI. 3arpy304yHble YCTpOMCTBAa. MeXaHU3M BpalleHHUs
BaHHBI.

OrseynopHsle MaTepuaibl, IPUMEHsEMbIE JUIS KJIaJKU JYroBbIX Meyeil. Y CTpolcTBO KiIaJKu U
HaOMBKa MOJUHBI OCHOBHOW 3JIEKTPOIEYH. Y CTPOMCTBO KJIaJKH U HaOMBKAa MOJUHBI OCHOBHOM
JJIEKTPOIIECYH.

Beimonnenue ¢yrepoBku cTeH. BpimonHeHue (yTepoBkH CTeH KHUCION meuyd. BeimonHeHue
¢yrepoBku cBoja. Cylika M CleKaHue NOAUHBI. Beimonnenue ¢yrepoBku cBojaa. Cymika u
CIIEKaHUE TIOUHBI.

CTolKOCTh byTepoBKH AIEKTPOIICUECH. DIIEKTPOIbI, ANEKTpUYECKas yra u
anekTpoobopynoBanue. OnpeneneHre ONTUMAIBHOTO JIEKTPUYECKOT0 peXrMa paboThl TyroBOM
reun. @opMma u pazmepsl BaHHBL. PazMepsl II1aBUIBHOTO MTPOCTPAHCTBA.

IIpakTHYecKkue 3aHATHA
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KoncTpykius u pacdeT OCHOBHBIX MTAPAMETPOB JTYTOBBIX CTAJICIUIABIIILHBIX TICUEH. 4
HabuBKa moiuHbI OCHOBHOH 3JIEKTPOIICYH 4
OrnpezesieHre ONTUMATIBLHOTO JIEKTPUUECKOTO pexuMa paboThl 1yroBoi neuu. OnpeneneHue 4
ONTUMAJILHOTO AJIEKTPUYECKOTO PeKUMa pabOThl AYTOBOM Meuu.
[Ipaktrueckas padora Ne 1 «Pacuér mapameTpoB mIyroBod mneuw». Bbigada 3amaHuii Ha 6
JIOMAITHIO pacuéTHO-rpaduueckyro paboTy Mo BapHaHTaM.
CamocrosiTesibHas padoTa
DNEeKTpoAOoJIepKATeId M MEXaHU3M TMEPEMEIICHUST 3JEKTPOAOB. MeXxaHu3M HakJIOHA TICYH. 2
BonsHoe oxnaxaeHue neven.
ABTOMAaTH3a1UsA FINEKTPUUECKOr0O PEKUMA IIJIABKU 2
Y eTpoiCTBO 7151 3IIEKTPOMAarHUTHOTO NIEpEMEIIMBAHUS MeTaja 2
Conep:xanue yueOHOro MaTepuasa
DU3NKO-XMMHUYECKHE OCHOBBI BBITUIABKU CTAIM B AYTOBBIX Neyax. OKUCICHHE YIIIepoa, 2
docdopa. BzaumoaelicTBre KHCIOPO/Ia C PACTBOPEHHBIMH B METAJLIE dJIEMEHTAMH.
Hemerannnueckue BkinroyeHusi. Bogopon u a3ot B cranu.
Colpple MaTepuasibl 3leKTpomuiaBku. [loAroroBka MIMXTOBBIX MaTEpHAIOB K  IJIaBKE. 2
TexHonorus BBIIUIABKM HaA YIIEPOJAHOM IWIMXTE Y OCHOBHOW JIyroBod Imeuu: TexXHOJIOTHs
BBIIIJIABKHM Ha YIJIEPOJHON IIUXTE Y OCHOBHOM JyrOBOM MEYH:
[MnaBnenue muxthl. OKUCIUTENBHBIN TIEpHO TIaBKH. OCHOBHBIE MPOIECCH OKUCIHTEIBHOTO 2
Tema 3.1.2. TexHnomorus N .
nepuojia TIaBKH. BoccTaHOBUTENBHBIN MEpUOJ TYyroBOW IUIaBKU. TEXHOJOTHS TUIABKU O]
TPOHSBOACTRA CTalH B OCHOBHBIM IIIJIAKOM.
3IEKTpoIeyax
[IyTn cokparieHusi BOCCTaHOBUTEIBHOTO MEPUOA TUIABKU. TE€XHOJIOTHS MJIaBKU CTAIM Ha IINXTE 2
W3 JIETUPOBAHHBIX OTXOJIOB. T€XHONOrUsl BBIIUIABKUA CTAJIM B KUCIBIX IYTOBBIX nedax. Pu3mko-
XUMHUYECKUE YCIIOBHUS IJIABKHU.
N3Becth B kucnou muaBke. KoneuHoe packuciaenue MeTamia npu KAciaoi miaske. [Ipumenenne 2
KHCJIOPO/Ia B TIeYaxX ¢ KUCIOU (DyTEpPOBKOIA.
IIpakTuyeckue 3aHATHSA
Marepuanibl 31€KTPOIIaBKU 4
[Iporeccrl OKUCTUTETBLHOTO IEPHO/IA 4
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TexHomornus NIaBKu 1104 OCHOBHBIM IIIJIAKOM.

OCHOBEBI BBIIIJIABKY CTaJIA B AYTOBBIX II€YaxX

KonTtpoabnas padora

TexHomorus IMPOMU3BOACTBA CTAJIX B 3JICKTPOIICYax

CamocrosiTeqbHasi padora

3anpaBka reyu. 3arpy3Ka MIHMXThI B [1€Yb.

OcHoBHBIC MponeCChbl OKUCIIMTECIIBHOIO NCpUOaa IMIaBKH.

HepennaBKa O0TXOJ0B U3 HepmaBe}omeﬁ CTalli C IPUMEHCHUEM KHCJII0pOaa.

Tema 3.2.1. Konctpykuuu
1 pacy€T OCHOBHBIX
[apaMeTPOB KHUCIOPOIHBIX
KOHBEPTECPOB

3 kypc V cemectp

Conep:xanue yueOHOro MaTepuasa

[Ipodunb KoHBepTepa, €ro OCHOBHBIE pa3Mephbl. YAEIbHBIH 00beM pabodero mpoCTPaHCTBA.
YceTpoicTBO KUCIOPOAHOTO KOHBEpTEpa. [IprBO moOBOpOTa KOHBEPTEpPA

OrHeyrmopHbIe MaTepHajbl, NpPUMEHAEMbIe sl (YTEPOBKUM KHCIOPOJHBIX KOHBEPTEPOB.
@dyTepoBKa KHUCIOPOJIHBIX KOHBepTepoB CTOMKOCTH (yTepOBKHM KOHBepTepa. Xapakrep ee
u3Hoca. [IyTu nmoBbleHus cTOMKOCTH (YTEPOBKU KOHBEPTEPOB.

Knaccmbnxaunﬂ PEMOHTOB KHCIOPOAHBIX KOHBCPTCPOB. HepI/IO,Z[I/I‘lHOCTB, JINTCIIBHOCTh H
00BeM pa60T IIpU KaxJ10M BUJIC PEMOHTA. YTunuzanus Teria 1 O4nCTKa KOHBCPTCPHBIX I'a30B.

HpaKTI/IquKI/Ie 3aHATHUSA

[Tpon3BOACTBO CTAJIU B KOHBEPTEPAX

CroiikocTh (pyTepOBKH KOHBEpTEpa

Pacuér ocHOBHBIX pa3MEpoB U MapaMeTpOB KUCIOPOAHOI'O KOHBEPTEPpa

CamocrosiTesibHas paboTa

[IpuBOa OBOpOTA KOHBEPTEPA

[1yTu noBeIIEHUS! CTOMKOCTH (YyTEPOBKH KOHBEPTEPOB.

Tema 3.2.2 TexHonorus
MIPOM3BOJICTBA CTAIU B
KOHBEpTepax.

Conep:xanue yueOHOro MaTepuasa

CYH_[HOCTB 1 OCOOCHHOCTH KHUCJIOPOAHO-KOHBCPTCPHLIX IIPOLICCCOB. XapaKTepI/ICTI/IKa IIUXTOBBIX
MaTCpuaioB. COpTaMCHT 1 Ka4C€CTBO KOHBepTepHOﬁ CTaJid.

B3anMoneicTBre KUCIOPOAHOW CTpyHM € MeTamioM.  JyTbeBOMl pPEXHM W KOHCTPYKLHS
kucinopoaHoil ¢ypmel. KoHcTpykius kxuciopogHod (ypmbl. KoOHCTpyKLHsS KKHUCIOPOJIHOM
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bypMBI.

3 JpiMooOpa3oBanue KOHBEpTepHOM 1uiaBku IIImakoBbId peXUM KOHBEPTEPHOH IIAaBKH. 2
[IInakoBbIN peXKUM KOHBEPTEPHOU IIaBKH. OXJIaJAUTENIM KOHBEPTEPHBIX MIABOK

4 |Ynpanenue mpumecedl Merayula IpU IPOAYBKE B KUCIOPOJHOM KOHBepTepe TemmeparypHbli 2
PEXUM KOHBEPTEPHOM IUIaBKU. TEIUIOBOM pEXXUM KOHBEPTEPHOM IJIaBKU

5 OCOOEHHOCTH TEXHOJIOIMH KHUCIOPOAHO- KOHBEpTepHOH u1aBkU. I1yTH yBennyenus nonu 2
METaJIJI0JIOMa U CHUXKEHMSI pacxo/a YyryHa KOHBEPTEPHOM IJIaBKU

6 KucnopoHo-KOHBEpTEPHBIA IIPOLECC C JOHHOW IPONYyBKOM. KHCIOpOAHO-KOHBEPTEPHBIN 2
porecc ¢ KOMOMHUPOBAHHOW TPOTyBKOH

7 |KoHTponp u ympaBieHHe KOHBepTepHOW miaBkoil. Ilepenen Banaamiicomepxkalux 4YyryHOB 2
Ilepenen Beicokodochopucteix uyryHoB Ilepenen Banaamiiconepkamux uyryHoB Ilepenen
BBICOKO(OCHOPHUCTHIX UYTYHOB

IIpakTHyeckune 3aHATHSA

1 [IpousBoacTBa cTanu B KOHBEPTEPaX. 4

2  |Pacuer marepuanpHOTO OajgaHca KUCIOPOIHO-KOHBEPTEPHON TIABKH 6

3 |Pacuer TemoBoro 0anaHca KUCIOPOIHO-KOHBEPTEPHON IIIaBKH 4

4 | Pacuer pacKkHCIEHHs KMUCIOPOAHO-KOHBEPTEPHOI MIaBKU 6

5  |Pacuer kucnopoaHoit Gpypmsl 4

6 Onpenenenne NpoaoKUTEILHOCTH IEPHUOIOB U ATTUTEIBHOCTH IIJIaBKU B KOHBEPTEpE 4

7 |HccnenoBaHue BIUSHUS IApaMETPOB JyThEBOIO PEKMMA Ha TUAPOJAUHAMUKY KOHBEPTEPHOU 4
BaHHBI

8 |Pacuer matepuanpHOro GanmaHca aecyib(ypaluy yyryHa MarHMeM B IpaHyjax Ha YCTaHOBKE 4
necynbdypanuy 4yryHa

9 | Jecynbdyparus 4yryHa cMechbl0 MarHHUEBBIX I'PaHyJ M M3BECTH Ha YCTaHOBKE Jecylbdyparuu 4
YyryHa

10 |Pacuer mecynbdypamnuu 9yryHa MeXaHHIECKUMHA Mermaikamu Ha Y (U 4

11  |Tloctpoenue rpaduka U3MEHEHHS COACPHKAHUSI XUMUUYECKHX AIEMEHTOB B OKHCIUTEIHHOM 4
MepHo/Ie MIaBKU B KOHBEPTEpEe KOMOMHUPOBAHHOTO AYThs

12 | TexHonorus KOHBEPTEPHOM IIABKH, HEXBATKa YIJIepoJia Ha MOBAJIKE 4
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13 | TexHonOrHst KOHBEPTEPHOM IIIABKH, U30BITOK YTepo/ia B METaJIe 4
KonTpoabnas padora
1  |TexHoyorusi mpou3BOJICTBA CTAJH B KOHBEPTEPAX. 2
CamocrosiTesqibHasi padoTa
1 [Iporeccrl B peakIIMOHHOW 30HE. 2
2 TexHomorus KUCIOPOIHO ~-KOHBEPTEPHOH IUIABKU 4
3 ABTOMaTH3a1Ms U YIPABJIEHUE KOHBEPTEPHOU IIIABKOM. 4
3 [TepepaboTka KOHBEPTEPHBIX IILJIAKOB 2
4 |Ilepenen BICOKOMApraHLOBUCTBIX YyTYHOB 4
3 kype VI cemectp
Conep:xanue yueOHOro MaTepuasa
1 TpeboBanust k manupoBanuio KKII. Kiaccupukammsi KuCIOpOIHO-KOHBEPTOPHBIN IIEXOB. 2
OTtneneHust KHUCIOPOJHO-KOHBEPTEPHBIX I1EXOB M CBA3b Mexay HuMdA. OOopymoBaHHe
LIMXTOBOIO OTAEleHUs. PaboTa B IIMXTOBOM OTHENEHUHM IO OOECIEYEHHI0 KOHBEPTOPOB
muxToi. [lorpyska, B3BelIMBaHUWE M JOCTaBKa CTAJbHOIO JioMa B KOHBepTep. MukcepHoe
otnenenue. HasnadueHnue, ctpoenue, ¢yrepoBKa, eMKOCTb, MUKCEpHOEe oTneneHue. Ilpoueccs
KOTOpBIE MPOTEKAIOT B MUKCEPE.
2  |KouseprepHoe otaenenue. OO6opymoBaHue M paboTa MO OOCIY)XHBAaHUIO U PEMOHTY| 2
Tema 3.2.3 Ocropsr koHBepTepoB. PaznuBHoe oTaenenne. O6opynoBanue Pabora B OTAeICHUU MPU PA3ITUBKHA CTATH
HPOCKTUPOBAHM B m3noxHUIB 1 Ha MHJI3. Oxpana Tpyaa B pa3IMBOYHOM OT/ENCHHH. BcromorarenbHbie
IIJIaBUJIBHBIX LIEXOB OTJIETICHUs KHUCIOPOJIHO-KOHBepTepHOro Iiexa. OOopynoBanue u padora. Oxpana Tpyaa BO
BCIIOMOTATENbHBIX OTAeNeHUsX. PasnuBHoe otaenenue. O6opynoBanue Pabota B oTaeneHun
MIpHU Pa3TUBKU CTanu B u3NoxHHUIB 1 Ha MHJI3. OxpaHa Tpyna B pa3iMBOYHOM OTICIICHUH.
BcenomorarenbHble OT/AEIEHHUS KUCIOPOJHO-KOHBepTepHOro Iexa. O6opynoBaHue M paborta.
Oxpana TpyJia BO BCHOMOTATEIbHBIX OT/ICICHUSX.
IIpakTuyeckue 3aHATHSA
1 Krnaccudukanus kucaopo1HO-KOHBEPTOPHBIN 11EXOB. 4
2  |Pacyer HE0OX0AMMOTO KOJIMYECTBA IIEXOBOIO 00OPYAOBAaHUS KOHBEPTEPHOT'O I1eXa 4
3 OCHOBBI IPOEKTUPOBAHUS ITUIABWIBHBIX 1IeX0B. OXpaHa TpyJa B OTAEJICHUH. 4

CamocrosiTesbHast padora
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1 |TpancnopTupoBKa 4yyryHa B MEpEIBUKHBIX MUKCepoBo3ax. OxpaHa Tpyda B MUKCEPHOM 4
OTJICJICHHH.
2 |Henonaaxu B pabote kouBepTepoB OxpaHa Tpy/Ja B KOHBEPTEPHOM OT/IEICHHH. 2
3  |KauecTtBo M ceGecTOMMOCTh CTalu. Pe3epBbl MPOM3BOJCTBA U MyTH CHUXKEHUS C€OECTOMMOCTH 2
KOHBEPTEPHOM CTaJIH.
Conep:xanue y4ye0OHOro MmaTepuasa
1 |Teoperuueckue OCHOBBI PACKUCIECHUS U JierHpoBaHus craiu. CrnocoObl pacKUCIEHUS CTaJIH. 2
CreneHp OKMCIEHHOCTH KUIIALLIEH, TOJIYCIIOKOWHOM U CIIOKOMHOM CTaJIu.
2 |OcoOeHHOCTH TEXHOJIOTUM PACKHCICHHS W JITUPOBAHHS YIJIEPOJUCTHIX M JICTUPOBAHHBIX [ 2
craneit. TeruioBble 3(PpdeKTsl peakiuil packucieHus U JerupoBanust ctanu. OcoOeHHOCTH
Paznen 4 Bueneunbie TEXHOJIOTMH BBIIIABKU KAYECTBEHHBIX CTAJICH.
crocoOb! 06paboTKH CTanu 3 [Ipumenenue ménounozemenbubix (I1[3M) u penkozemensubix (P3M) MeTanioB U CIUIaBoB AJist 2
pPacKUCIIeHUs CTald. BnusHue Nerupyromux 3JIeMEeHTOB Ha (PU3UKO-XUMHUUYECKUE U CITyKeOHbIe
cBoiicTBa ctayu. Ciy>xeOHble CBOICTBA CTAIH
IIpakTuyeckue 3aHATHA
Tema 4.1.Packucnenue u 1 P 2
JErHpPOBAHHE CTANH CreneHpb OKUCIEHHOCTHU CTalll
2  |Packucnenue u JeTHPOBaHUE CTAIIN 6
3  |IIpumeHeHHE KOMIUIEKCHBIX PAaCKUCIUTENEH. 4
CamocrosiTesbHast padora
1 Oco0eHHOCTH TEXHOJIOTMH BHITUIABKU KQYECTBEHHBIX CTaJIEH. 2
2 | CmocoObl BBOJIA pACKHCITUTEIICH. 2
Conep:xanue yueOHOro MaTepuasia
1 |Knaccudukanus cnoco6oB BHemeyHONH o0paboTKu cranu. TeopeTHueckue OCHOBBI BaKyyMHOM | 2
Tewma 4.2 Bueneunbie
Jiera3aliy U PaCKUCIECHUS CTaNH.
crocoObl 00pabOTKH cTan
2  |KoBmoBoe BakyymMHupoBaHUe cTaid. [IOpIIMOHHOE W IUPKYIISIIHOHHOE BaKYyMUPOBAHHE. 2
Y KOHCTPYKITUS arperaTos -
. 3  |CrpyiiHoe BakyymupoBaHue. [lorouHOE BakyyMHpOBaHHE 2
BHEIEYHON 00paboTKu
crar 4 |PapuHHMpOBaHUS CTAIH CHHTETUYECKUMH NMUTaKaMU. THUTIBI paUHUPOBOYHBIX IIUIAKOB. 2
TaIn
5 |OOpaboTka cTaji HHEPTHBIMU ra3aMy. BBl HHEPTHBIX Ta30B, COCOOBI MOAAYH Ta3a B METaI. 2

OO6paboTka cTanu BIyBaHHEM MOPOIIKOOOpa3HbIX MarepuaioB. KoHCTpykiuu arperatoB yis
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BIyBaHUS MOPOIIKOOOPA3HBIX MaTepHAIOB

KoHCcTpykuMu arperaTtoB «KOBII - Ie4b» Xapakrepuctuka obopynoanus YKII OcnoBHoe u
BcriomararenbHoe obopynoBanus YKIT OcaHoBHOe U BcriomararenbHoe obopynoBanus YKII

TexHoJIOrnUecKre 0COOEHHOCTH O6p8,60TKI/I CTaJlIi Ha YCTAaHOBKE IICYb-KOBIII

[MpakTnyeckne 3aHATHA

Pacuer o0e3yriepoxuBanuu craiv Mapku [F cnernzakas Ha Bakyymartope

Pacuer nomonHUTENHHOM AeCyNbGypaI CTATN MOPOIITKOBOM MPOBOJIOKOH B BaKyyMaTope.

Knaccudukanus cnoco60B BHENEUHONH 00pabOTKH CTaIH

Pacuer mapamMeTpa NpoaAyBKHU METaJlJIa B KOBIIC apTOHOM Y€PE3 MMOPUCTHIC BCTaBKU

Pacuét nopackucnenus ctanu Ha YKII

dopmuposanue padhuHU-POBOYHOTO 1Iaka Ha YKII

Jecynbdyparus cTaqu MarHuid KaJabIIeBOHW IMOPOIIKOBOW TPOBOJIOKOH B IEYh-KOBIIIC

TexHoNOrMYECKHE 0COOCHHOCTH 00PaOOTKHM CTalM Ha YCTAaHOBKE MEYb-KOBII

OO N OO AW N

Bueneunas o6paboTka aproHOM ¢ yriryOJIeHHOH necynbdypaluy MeTania

[EEN
o

Bunpl BHeneuHo# 00paboTKH cTanu

RPN

KonTtpoabnas padora

Bueneunas o6paboTka cranu

CamocrosTeabHas pa60Ta

CniocoOb1 06pabOTKH CTANU HITAKAMHU.

KOHCTPYKI_[I/II/I arperaTtoB JJIs1 MIPOAYBKH CTAJIM B KOBIIC MHECPTHBIMUA I'a3aMHU.

N

Jecynbdyparnus cTaau MarHuil KajabIeBON MOPOIIKOBOM MPOBOJIKOM B MEUb-KOBIIIE

Pasnen 5. PaznuBka cramnu.
Tema 5.1 PaznuBka craiu B
U3JI0KHULBI

4 xypc VII cemecTp

Conep:xaHue yueOHOro MaTepuasa

DU3HNKO-XUMHUYECKHE IMPpOLCCChl IIPU BBIIMTYCKE CTAJIX B KOBII W TIpH PAaA3JIMBKEC CTaJlU.
XapaKTCpI/ICTI/IKa CII0CO00B pa3jiuBK1u  CTaJIH. O60pyI[OBaHI/Ie AJisT pa3JIMBKU  CTaJIA:
CTAJICPA3JIMBOYHLIC KOBIIIH, UX €MKOCTb U THUIIBI (pYTCpOBKI/I;

Cranepa3auBOYHbIE JO3UPYIOIINE YCTPOHUCTBA, X KOHCTPYKIIUH, CTATIEPA3IMBOYHbBIC CTAKAHBI,
UX TUMbL. 310KHUIBI, CTOUKOCTb U YAEIbHBIN pacxo/l U310KHUL. [100HBI 7151 U3JI0KHHMIL, KX
KOHCTpyKIMu. O0OpyI0BaHMUE ISl PA3TUBKHU CTATA CU(POHOM Y TEIUISIOMNE HAJCTaBKH, UX
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KOHCTPYKIWH 1 HA3HAYCHUA.

TexHosorus pa3iauBKU CLIOKOKWHOM cTtainu. OCHOBHbBIE TapaMETPhl Pa3JIMBKU CIIOKONHON CTaJIu. 2
TexHOI0rus pa3InBKU KUIIAIIEH U ITOIYCIIOKOMHOM CTaJIA
IIpakTuyeckue 3aHATHS
Teopus u TEXHOIOTUS Pa3IUBKU CTaJIH. 8
Pacuer crasiepa3iMBOYHOIO KOBIIA 6
Pacuet u310XHUIIBI 6
CamocrosiTesbHast padora
OcHoBHbIE TapaMETPBI Pa3JIMBKU ITOJTYCIIOKOWHON M CIIOKOMHOM CTalu 2
Conep:xanue yueOHOro MaTepuaJia
CymHocTh HenpepbIBHON pa3inuBKu. COBPEMEHHOE COCTOSIHUE HETPEPHIBHON pa3iIMBKU B MUDE. 2
[IpeumymiectBa U HegocTaTKU HenpepbiBHOTO JuThs. Kinaccuduxanus MHII3, koHcTpykuus u
Ha3HA4YCHHE UX OCHOBHBIX Y3JIOB.
CranepaznuBounbiii cteHn. IIpomexyrounbiii koBm. Kpucramimsaropsl. Hasnauenue wu 2
OCHOBHBbIE THIlbl KpucTaumszaropoB MHJI3. Mexanusm kadaHusi KpuUCTauIM3aTopa. 30HA
BTOPUYHOIO OXJIaxaeHus. Opranu3zanus BTOPUYHOIO OXJIaKIEHUS HEPEPHIBHOTO CIMTKA
3arpaBka. MeXaHHU3M [€l€eHHs 3aroTOBOK Ha MEpHbIE JIuHBL Jlpyroe BCIOMOrareiabHOE 2

Tena 5.2 Pasiea cTam obopyoBaHue. Baiuma MeTajlia B MPOIECCe HEMPEPHIBHOMN Pa3IUBKH.

wa MEUT3 BinsiHue ycnoBUM KpUCTAIM3AllMM WM Pa3jMBKU Ha IIOJYy4YEHHUE KAdyeCTBEHHOIO MeETallia. 2
OcHoBHbIE (PU3UKO-XUMUYECKUE, TEIUIOTEXHUYECKUE, TUAPOAMHAMUYECKUE YCIIOBUS Mpolecca.
Kpucrannmzanus u 3aTBepacBaHue.
Temmneparypa u Tenuora Kpuctaumzauuu. Temnodusnyeckre mporecchl IpU KpUCTaIH3auu 2
U 3arTBepleBaHuM. Teronepenaya OT CIMTKAa K KPUCTAUIM3aTOPY, U3MEHEHUE TEMIIEpaTyphl
oBepXHOCTU. POPMHUPOBAHUE CTPYKTYPHBIX 30H HENPEPBIBHOI'O CIIUTKA
OcHoBHble Je(eKTbl CIUTKOB W BIMSHME Ha UX BUJOU3MEHEHHE OOpabOTKH MeEeTajlioB 2

naBiaeHueM. TpemuHbl o0pa3yronmecs mpu Kpuctamu3anui OXaxaeHue CIUTKOB. MexaHu3m
oOpazoBanusi TpemuH. [lonroroBka oOopymoBaHusS W MeTajla K pas3JiuBKe. YTIpaBJieHHE
rapamMeTpamMu pa3IuBKH

IIpakTHYecKkue 3aHATHA
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Paznuska cranu na MHJI3

N

BcnomorarensHoe 000opyaoBaHue

I

Onpenenenue TEMIEpaTypbl JUKBHJIYC W  TemmepaTypel coaugyc. OmnpezneneHue
TEMIEPATypHBIX TAPAMETPOB HEIIPEPHIBHOW Pa3IMBKU

I

VYnpasiienue napaMmeTpamu pa3inBKU

Temneparypa u TeII0Ta KpUCTAIUIH3ALUN

Pacuer 1 BEIOOp CKOPOCTH HENPEPBIBHOM PA3IMBKU

[ToaroroBka 000pyAOBaHUS U METaJIa K pa3jIUBKE.

ol Nl ;|

Onpenenenue TeMmIeparypbl NOBEPXHOCTH UM ToiaumuHbl kopku HII3 Ha BbeIxOme wu3
Kpuctammzaropa u B 3BO

e SN S

CamocrosiTesibHas padora

OcHoBHble TUIIBI KpUcTasuU3aTopos MHJI3

MexaHu3M KauaHUs KpUCTAJIIM3aTOpa. 30Ha BTOPUYHOTO OXJIAXKIEHUS

HepeoxnamneHHe MeTajiaa. Y CIoBUS O6paSOBaHI/I${ SapO,HLIHIeﬁ.

BAIWIN| -

VYrpasiieHue nporeccoM CTPyKTypooOpa3oBaHHUsL.

N

CamocrosiTesibHas padora

4 kypc VIII cemectp

Conep:xanue yueOHOro MaTepuasa

yCOBepH_IeHCTBOBaHI/IC napamMeTpoOB PO3JIMNBKHU. BausHue TEXHONOTUYECKUX U KOHCTPYKIIUOHHBIX
nmapaMeTpoOB MHIJI3 nHa BbBIXOJ T'OOHOTO M KadCCTBO. KOHTpOJ'IL KauecTBa. TeXHOJOrH4eCKHUe
0COOEHHOCTH PAa3JIMBKU PA3JINYIHBIX MapOK cranei

TexHrka 6€30MaCHOCTH MPU IKCIUTyaTalMu 000pyaoBaHus CUCTEMbI MITKOTO 00KaTusl Ha
MalIMHaX HENPEPBHIBHON pa3IMBKU CTAIM U UX BIMSHUE HA KAUECTBO MaKpPOCTPYKTYpbI
3aroTOBOK

OOmiasi xapakTepuCTHKa TEXHMKH O€30MacHOCTHM M IPOTHUBOINOXKApHOM O€30MacHOCTH Mpu
HEIIPEPHIBHOM JIMTHE.

ABapuiiHble CUTyallul U BO3MOKHBIE HENOJAAKU B IIPOLIECCE HETIPEPHIBHOM pa3IMBKU CTaJId Ha
MHJI3 Dkonoruyeckasi XapakTepUCTHKA IIPOLECCA HETPEPBIBHOTO JIUTHSI.

IIpakTuyeckue 3aHATHS
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PacueT oxyaxxieHUs 3arOTOBKU

Bri6op dopmsl TexHonornyeckoit ocu MHJI3

I

[IpousBoauTenbHOCTH, coctaB MHJI3, mpomyckHas ciocodnocts MHJI3

Tewma 5.3 CtpykTypa u
Ka4yeCTBO JIMTON CTaIu

Conep:xaHue y4yeOHOro MaTepuaa

Kpucrannuzanus cranu 1 popMupoBaHUe CTAILHOTO CIIUTKA.

@DaxTOpHl, BAUSIOUINE Ha PA3BUTUE KPUCTATUINYECKON HEOJHOPOAHOCTH CIUTKA.

CtpoeHue CIMTKA CIIOKOMHOM CTaju.

Ycanka meTainia U XUuMHUYecKas HCOAHOPOAHOCTb CJIIUTKA.

CTpOGHI/Ie CIIMTKA KUMSIIEH CTallH. CTpOGHI/Ie CJIMTKa HOHYCHOKOﬁHOﬁ CTalau.

JleheKThI cTabHBIX CITUTKOB, IPUYHHBI UX 00pa30BaHusl.

BremHue u BHyTpeHHHE Ae(PEKThI CTATBHBIX CIUTKOB. CIIOCOOBI MpeaynpekacHs 1e(hEeKTOB.

KOHTpOHL KadecTBa JUTOM CTaJIH.

OO N OO AW

HYTI/I YIIYyUIICHUS Ka4€CTBA CTAJIbHBIX CIIMTKOB.

NININNDNNDNDNDN

JlabGopaTropHblie padoThI

-

Bnusinue pa3nnyHbiX GakTOpOB HA CTPYKTYPY CIUTKOB

o

CamocrosTeabHas pa60Ta

CriocoObl yMEHbIIEHU yCa0YHON paKOBHUHBI.

D} PexkTUBHOCTH MPOU3BOJCTBA KUIIAIIEH U MOITYCTIOKOWHOM CTaH.

Bunsl neddexron

Al WIN| -

Xnmuueckas HCOOHOPOJAHOCTD CTAJIBHBIX CJIWUTKOB. Hemerammueckue BKIIOUSHUS B CIIMTKAX.

T"a3el B coiuTkax

NN P>

ol

Bnusinue pa3nuyHbiX GakTOpOB HA CTPYKTYPY CIUTKOB

o

Kypcosoii mpoext

Copep:xanue y4ye0OHOro Mmarepuaja

Bsenenue

Bomnpocs! 0611ast yacTh IPOEKTOB

XapakrepucTrKa arperara. TeruioBast pabora arperara

TexHonorust npou3BOJICTBA CTAIN

Ol B W N

CrnenuanbHas 4acTh IPOEKTA

NN
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6 CrenyasnbHas 4acTh IIPOEKTa 2
7  |Pacuer MaTepuaabHOro OanaHca IJIaBKH 2
8 Pacuer MmaTepuanpHOro OanaHca miaBKu 2
9  |Pacuer pacKHCIEHWs CTaIH 2
10  |Pacuer packucnenus cranu 2
11 |Pacuer remnoBoro Gajnanca IIaBKu 2
12 |Pacuer remnoBoro Gananca IIaBKu 2
13 |Oxpana Tpyna Ha yuacTke 2
14 |Oxpana Tpyna Ha ydacTke 2
15 | I'paduueckas yactsb 2
IpakTHYecKHe 3aHATHS
1  |Teopus u TEXHOJOTHS Pa3IMBKU CTAJM. 2
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4. YCJIOBUSI PEAJIN3AIINU ITPOT'PAMMBI YUEBHOM
JUCHUAIIJINHBI
4.1. TpeGoBanusi K MHHHUMAJLHOMY MAaTEPHAJbHO-TEXHHUYECKOMY
o0ecrevYeHn 10

Peanuzamusi mporpaMmbl  MEXIUCIUIUIMHAPHOTO Kypca TMpeanojaraer
HaMU4yusi ydyeOHOro kaOWHETa TeopeThdeckoro oOyudeHus; Jjaboparopuu
CHUCTEMHOTO U MPUKJIAJTHOTO POTPaMMHUPOBAHUS.

Oo6opynoBanue jjadbopaTopuu U padoYux MecT Ja0OPaATOPHH:

NEPCOHANbHBIE KOMITBIOTEPHl (MOHUTOpP, CUCTEMHBIM OJIOK, KJIaBUATYypa,
MBIIIIb);

KOMIUIEKT Y4€OHO-METOINYECKON IOKYMEHTAINH;

nporpaMmMHoe odecreueHue (000JI0UKH SI3bIKOB IPOrPaMMUPOBAHMUS ).

TexHuveckue cpeacTsa 00y4eHus :

O6opynoBaHue yueOHOTO KaOMHETa:

MOCAI0YHBIC MECTA M0 KOJIMYECTBY O0YJaIONTUXCS;
pabouee MecTo MpernoaBaTes;

KOMITJIEKT Y9eOHO-METOIMIECKON JOKYMEHTAITUH.

TexHuueckue cpeacTBa 00ydeHHUS:

KOMIIBIOTEP, MpOrpaMMHOe obecrieueHue oOuero u npodeccruoHalIbHOTO
Ha3HA4YeHMS,

MYJIbTUMEANA-TIPOEKTOP;

oOy4aronye BUACOPUIbMBI.

4.2 O6uue  TpeOOBaHMS K  OpraHu3anuu o0pa3oBareJIbHOM
NeATeJIbHOCTH

OcBoenne  0OyYarOUUMUCA  MEXKIUCIUIUIMHAPHOTO  Kypca  JOJDKHO
MPOXOJUTh B  YCJIOBHSX CO3JIaHHOM  0OOpa3oBaTelIbHOM cpeipl Kak B
oOpa3zoBarenbHOM opraHu3anuu (YYpeKICHWH), TaK W B OpraHU3aIUsaX
COOTBETCTBYIOIINUX MPODHITIO MEKIUCIUITTHHAPHOTO Kypca.

[IpenomaBanne  MEXKIUCHMUILNIMHAPHOTO  Kypca  JOJDKHO  HOCHTh
NPAaKTHUECKYI0 HaNpaBIIEHHOCTh. B mporecce mabopaTOpHO-TIPAKTUIECKIX
3aHATHN OOydYaroIIMecss 3aKperuisioT W yrayOJstoT TEOpeTUYEeCKHue 3HaHUS,
pruoOpeTaroT HeoOX0AUMbIe TPO(heCCHOHATBLHBIE YMEHUS U HaBBIKH.

W3yyenune Takux AUCHMIUIMH MEXIUCIUIUIMHApHOTO Kypca kak: MJIK.02.01
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YrpaBiaeHre TEXHOJIOTHYECKUMHU TPOIECCaMU TTPOU3BOJICTBA YyTyYHA M KOHTPOJIb
3a anmu, M/IK.02.03 YnpasieHne TeXHOIOTHUESCKIME MPOIIECCaMU MTPOU3BOCTBA
cTan, (eppoCIUIaBOB U JUTaTyp B AJCKTPOINEYax W KOHTPOJIb 32 HUMHU JOJHKHO
MPEANIeCTBOBATh OCBOCHUIO MPOGECCHOHANBHBIX MOMYJICH WM H3ydaeTcs
napauIeNbHO.

Teopernueckune 3aHATHSA JOJDKHBI IIPOBOAMTHCS B yuyeOHOM KaOuHeTe
TEOPETUUECKOro 00yUeHus,

JlabopaTopHO-IpaKTHYeCKUe 3aHATHS MPOBOJATCA B JIaOOpaTOPUM Ha
OCHOBE @denepalibHOTO  TOCYAAPCTBEHHOTO  00pa3oBaTENIbHOTO — CTaHAAapTa
cpenHero TmpodeccrmoHamsHOTO O00pa3oBaHusi 1Mo crnenuanbHocTH 22.02.08
MeTtamtypruyeckoe npou3BOACTBO (10 BHJIaM MPOU3BOCTBA)

Texymmii ¥ HPOMEXKYTOUHBIA KOHTPOJb OOY4YEHHs CKJIAJbIBAECTCA U3
CJIEIYIOLUX KOMIIOHEHTOB:

TeKYIIUH KOHTPOJIb: OIpPOC OOYyYaroIMXCsS Ha 3aHATHSAX, IMPOBEICHUE
TECTUPOBaHUS, OQPOPMIIEHHE OTYETOB IO MPAKTUYECKHUM padoTaM, pelIeHHe
OPOM3BOACTBEHHBIX  3aJa4y  OOy4aloUMMHCS B MpOLECCE  MPOBEICHUS
TEOPETUUYECKHUX 3aHATHHI U T.[.

NMPOMEKYTOUYHBIN KOHTPOJIb: SK3aMeH, TU(PdepeHIIUPOBAHHBIN 3a4eT

4.3 Kaaposoe o0ecrnieyeHue 00pa3oBaTe/IbHOIO Mpolecca

TpebGoBanus Kk KBadUpUKAIMKU MEAArOTMUECKUX KaJpOB, OCYIIECTBIISIONINX
peamuzaruio  [IIICC3  mo  crnenmalbHOCTH  JOJDKHA — 0OECIeuHBaThCS
nearorn4ecKuMu KaJpamu, UMEIOIIUMHU BBICIIIEE oOpa3oBaHue,
COOTBETCTBYIOIIEE MPOPUII0 MPENnojJaBacMoOil  MEXKIUCIUIUIMHAPHOTO Kypca.
OnbIT ACATETLHOCTH B OpraHU3alUsX COOTBETCTBYIONIEH mpodeccuoHambHOM
cdephbl sABISIETCS 00s3aTENBHBIM ISl TIpenogaBaTesieid, OTBEUAIOIIUX 32 OCBOCHHUE
oOyuaromumcs: mpodeccuoHabHOr0 yueOHoro 1ukia. [IpenogaBarenu noaydaroT
JOTIOTHUTENBHOE TPOo(ecCHOHAIbHOE 00pa3oBaHKE MO MporpaMMaM MOBBIIIEHUS
KBATM(PUKALNK, B TOM YUCJIE B (OpME CTAKUPOBKH B MPOPUIBHBIX OPTaHU3AIUSIX
He pexe | pasza B 5 Jer.

4.4 HNudopmanuonnoe obecneuyeHnune o0y4eHmus. Ilepeuyenn
PeKOMeHAyeMbIX y4eOHbIX M3aaHuu, UHTepHeT-pecypcoB, A0NMOJHUTEIbLHOM
JIUTEPATYPHI

OCHOBHBIE HCTOYHUKH:

1. Coxomnog I'.A.IlpousBoactso crami, M., Metamutyprus, 1982.
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2. Oiikc,. Modde ITpomsBoactBo crami (pacuersi).M., Metammyprus, 1972.

3. Ennepan ®.I1. Dnekrpomeratyprust ctamu U eppociiaBoB, M., Metamutyprus, 1977.

I[OHOJ'IHI/ITCJIBHI)IG HNCTOYHHNKHU:

—488 c.

4. Kynpun B.A. Metamnyprus ctami., M.: Metammyprus, 1989 - 580 c.

5. Meramnyprus cram. [loa. pen. SBotickoro B.M., M.: Metamutyprus, 1983. -584 c.

6. Kpamapos A.Jl., CokonoB H.A. Dnekrpomeraiutyprusi ctaim u GheppociuiaBoB, M.,

Meramnyprus, 1976.—376 c.

5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA

JTUCHUATIIMHBI

KOHTpOJII) N OLICHKa PC3YyJIbTAaTOB OCBOCHHA MCKIHUCHUINNIMHAPHOI'O KypcCa
OCYHICCTBILICTCA IIPCIIOAABATCIICM B IIPOHCCCC IIPOBCACHHUSA IIPAKTHYCCKHX

3aHATUN, IPAKTHYECKUX

paoor,

TCCTUPOBAHUS, a

TaKKC

BBIITOJIHCHU L

O6y‘—IaIOIHI/IMI/IC51 HHAUBUAYaJIbHBIX 3aHaHHfI, ITPOCKTOB, PICCJICI[OBaHI/Iﬁ.

Pe3yabTaThl 00yuyeHus
(ocBOEHHBIE YMeEHMS,

OcHOBHBIC TOKA3ATEJIH

@®opMBbI U METOABI
KOHTPOJISI M OLEHKHU

OCYHICCTBJIATH OIICpalluu 110
NOATOTOBKE IIMXTOBBIX
MaTCpHAJIOB K IIJIABKE;

BBIIIOJIHATH OIEpaLiU 110
3arpy3Ke IUIaBUIIBHBIX arperatoB
Y BBIYCKY IPOAYKTOB IIABKU;

HUCIIOJb30BaTh CUCTCMBI
ABTOMATHYCCKOI'O YIIPAaBJICHUA
TCXHOJIOTUYCCKUM IIPOUCCCOM;

HKCILTYaTUPOBATh
TE€XHOJIOTUYECKOE U MOJbEMHO-
TPaHCHOPTHOE 000PYIOBAHUE;

AHAJIIM3UPOBATh KAaUCCTBO
ChIpbA U TOTOBOH MMPOAYKIIUU,

MOJyY€HUE HABBIKOB
OCYILIECTBJIEHHUS OIIEPALIMU T10
MOJTOTOBKE IIMXTOBBIX
MAaTEepHaJIOB K ILJIABKE;
MOJyYE€HUE HABBIKOB
BBITIOJIHEHUS ONIEPALIUH T10
3arpy3Ke MIaBUIbHBIX
arperaTroB U BBITYCKY
MPOAYKTOB IJIABKH;

IMMOJIY4YCHHUEC HABBIKOB
ABTOMATHUYCCKOT'O YIIPABJIICHUA
TEXHOJIOTHYCCKHUM ITPOUECCOM;
HUCITIOJIB30BaHHUEC

TEXHOJIOTUYECCKOTIO "
MOIbEMHO-TPAHCIIOPTHOTO
000pynOBaHUS;

OLICHKH pPe3y/1bTaTOB pe3yJ1bTaToB
YCBOCHHbIE 3HAHUSA)
o0yueHust
yMeTb:
noJI0MpaTh U PacCUUTHIBATH MOJTy4eHHEe HaBBIKOB Moja0opa | BeimonHeHne
COCTaB IINXTOBBIX MATEPHAIIOB; M pacyeTa COCTaB IIUXTOBBIX NPAKTUYECKOTO
MaTEepHasoB; 3a7AHNS B

COOTBETCTBHUU C
TpeOOBaHUSIMU K HEMY.
Habmoaenue 3a
JIESATEIIbHOCTHIO
oOyyJaronuxcs Ha
HpaKTI/I‘-ICCKI/IX
3AHATUAX.
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PesyabTaTsl 00yyeHus
(ocBOCHHbBIE YyMEHHUS,
YCBOEHHbIE 3HAHMS)

OcCHOBHBIE OKA3ATEJIHN
OIleHKH Pe3yJbTAaTOB

DopMbI U METOABI
KOHTPOJISI M OLlEHKHU
pe3yJbTaToB
o0yueHust

aHAJIM3UPOBATH PUUMHBI
Opaka BBIITyCKaeMOM MPOAYKLIUU
U pa3zpabaTbIBaTh MEPOIPUATHUS
10 €r0 IPEeNyNPEXKICHUIO;

HaxOJIUTh MPUYUHBI
HapyLIEHUN TEXHOJOTHH U ITYTH
UX YCTpaHEHMUS;

pacCuUUuThIBaTh TEIIOBOM B
MaTepI/IaJ'IBHHﬁ 0ajaHC BBIIIJIABKU
YCPHBIX MCTAJIIIOB,

oTOHUpaTh MPOOKI HA aHAJIN3;

BBITIOJTHSATh
MIPOU3BOJICTBEHHBIE 1
TEXHOJIOTHYECKHE PACUETHI;
OIICHUBATH KA4€CTBO ChHIPHS,
MOJIYTIPOIYKTOB U TOTOBOTO
IPOJYKTa IO pe3ysibTaTaM
71a00paTOPHBIX aHAIHU30B;

paboTaTh ¢ TEXHOJOTHIECKOH,
KOHCTPYKTOPCKOH,
OpraHU3alMOHHO-
pacnopsiAuTeIbHON
JOKyMEHTalUeH, CIPaBOYHUKAMU
U IpYTMMHU MH(QOPMALMOHHBIMU
MCTOYHUKAMU;

OCYILIECTBIATh MEJIKUN
peMOHT 000pyIOBaHUS;

aHAJIM3UPOBATh U OLICHUBATh
COCTOSIHME TEXHUKHU
0€30I1aCHOCTH, IPOMBIIIJIEHHOM
CaHUTapUU U IPOTUBOIIOKAPHON
3aIIUTHI HA IPOU3BOACTBEHHOM
Y4acTKe;

BBIOMpATh METOABI U
MEPOIPUSTHS 110 3AIIUTE OT
HEraTUBHBIX (PAKTOPOB
IIPOU3BOJICTBA;

paboTtath ¢ MPoPeCCHOHATBHO
OpPUEHTUPOBAHHBIM
MIPOTrpaMMHBIM 00€eCIIeUYeHUEM;

HaxOJIUTh HEOOXOUMYIO
uH(OPMAIIHIO, TTOJE30BATHCS
OCHOBHBIMH CITy>KOamMu
r100aIbHBIX CETEH;

IIOJTyYEHHE HABBIKOB aHAJIN3a
KayecTBa ChIPbs U TOTOBOM
IPOYKIINH;

MOJTyYeHHE HABBIKOB BBISBIIATH
IIPUYMHBI OpaKa BBITYCKAaeMON
MPOAYKIIUH U pa3pabaThiBaTh
MEPOTPHUATHS IO €ro
MPEayNPEKACHUIO;

II0Jy4YeHHE HaBBIKOB HAXOIUTh
IIPUYMHBI HApYIIEHUH
TEXHOJIOTUH U IIYTH UX
yCTpaHEHUS;

JIEMOHCTpAIHs pacyera
TETUIOBOTO M MaTEPUAIBHOTO
OayaHca BBIIUIABKU YEPHBIX
METaJUIOB;

MOJIy4eHHE HaBBIKOB
otOopa mpoO Ha aHaIuU3,;
[I0JTyYeHHE HaBBIKOB
IIPOU3BO/ICTBEHHBIX U
TEXHOJIOTHYECKUX PACUYETOB;
OLICHUBAHHE KA4ecTBa CHIPHS,
MOJTYITPOAYKTOB U TOTOBOTO
MPOAYKTA IO pe3yabTaTaM
71a00paTOPHBIX aHATIU30B,

MOJTy4eHHE HaBBIKOB
paboTaTh C TEXHOJIOTUYECKO,
KOHCTPYKTOPCKO,
OpraHU3aIMOHHO-
pacnopsaIuTeIbHON
JTIOKYMEHTaUEH,
CTIPaBOYHHUKAMH U IPYTHUMHU
HMH(}OPMALIMOHHBIMU
UCTOYHHUKAMU;

IMMOJIY4YCHHUEC HABBIKOB
OCYILECTBISATh MEJIKUI pEMOHT
o0opyIoBaHNs;

MOJTy4eHHE HaBBIKOB
AHAJIIM3UPOBATh U OICHHUBATDb
COCTOSIHUE TEXHUKH
0€30MMacCHOCTH, TPOMBIIIITICHHON
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PesyabTaTsl 00yyeHus
(ocBOCHHbBIE YyMEHHUS,
YCBOEHHbIE 3HAHMS)

OcCHOBHBIE OKA3ATEJIHN
OIleHKH Pe3yJbTAaTOB

DopMbI U METOABI
KOHTPOJISI M OLlEHKHU
pe3yJbTaToB
o0yueHust

UCII0JIb30BATh CETEBHIC
POrpaMMHBIC i TEXHHUCCKHE
cpeacTBa B IpodeCCUOHATBLHOM
JeSTeIbHOCTH;

CaHUTapUU U
IIPOTUBOIIOKAPHOH 3aIUTHI HA
IIPOU3BOJCTBEHHOM y4YacCTKe;
IIOJIy4YEHHUE HABBIKOB 110

BBIOOPY METOMOB H
MEPOMPHUSATHS 10 3aIIUTE OT
HETaTUBHBIX (PaKTOPOB
IIPOM3BO/ICTBA,;

MOJTy4eHHEe HaBbIKOB paboTaTh
¢ mpodecCHOHATBEHO
OPHEHTHPOBAHHBIM
MIPOrPaMMHBIM 00€CIICYCHUEM;
MOJTyYeHNE HABBIKOB HAXOIHUTh
HE00X0IMMYI0 HH(POPMAITHUIO,
MOJIb30BAThCSI OCHOBHBIMHU
ciyx0aMu r1o0aIbHBIX CEeTel;
MOJTy4EHHE HaBBIKOB
UCIIOJIB30BATh CETEBBIC
IPOrpaMMHBIEC M TEXHUYECKHE
CpeacTBa B PO ECCHOHATBHON

JEATEIIbHOCTH;
3HATh!
CTPYKTYPY YE€PHBIX XapaKkTepPUCTUKA CTPYKTYPbI KontponbHas pabora.
METAJUIOB, YEPHBIX METAJIJIOB; Beinonnenue
‘vbmHKO'XHMquCKHe onpeenerue GU3nKo- IPAKTUYECKOTO
CBOMCTBA IIUXTOBBIX MaTEPUAIOB o
XUMHWYECKHUX CBOWCTB 3a7aHus B

" TOIUIMBA, MOCTYyHAIOIINX B
IJIAaBUJIBHBIC arperarsbl;

(U3UKO-XUMHYECKHE
IIPOLIECCHI, JIEXKAIINE B OCHOBE
Ipolecca BHIIUIABKU YEPHBIX
METAJIJIOB;

TEIJIOTEXHUYECKUE OCHOBBI
METAJIITyPrUYECKUX MPOLIECCOB;

Ha3Ha4YeHUEe U CBOWCTBA
OTHEYIOPHBIX MAaTEPUAJIOB;

YCTPOMCTBO IJIaBUIBHBIX
arperaToB M UX TEXHUYECKUE
XapaKTePUCTUKU;

COCTaB U CBOMCTBA
3aIIpaBOYHbIX MaTEPUAJIOB;

IIMXTOBBIX MaTepHaJIOB U
TOIJIMBA, IOCTYMAIOIINX B
IJIaBWJIbHBIE arperaThl;
onpeneneHue Gu3nKo-
XUMHUYECKUX TPOIECCOB,
JIeKale B OCHOBE Ipoliecca
BBIMJIaBKU YE€PHBIX METAJUIOB,;
OIIPEACIATh HA3HAYECHHUE U
CBOMCTBA OTHEYIOPHBIX
MaTepHasoB;

XapaKTepu30BaTh YCTPOHUCTBO
IJIaBIJIBHBIX arperaTtoB U X
TEXHUUYECKHE XapaKTEPUCTUKH;
BBIOMpATh M UCIIOJIb30BATh

COOTBETCTBUH C
TpeOOBaHUSMH K HEMY.
HuddepennmpoBanHbIi
3a4yeT M0 OKOHYaHUU
JVCIIATUTAHBI.
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PesyabTaTsl 00yyeHus
(ocBOCHHbBIE YyMEHHUS,
YCBOEHHbIE 3HAHMS)

OcCHOBHBIE OKA3ATEJIHN
OIleHKH Pe3yJbTAaTOB

DopMbI U METOABI
KOHTPOJISI M OLlEHKHU
pe3yJbTaToB
o0yueHust

ocHoBHbIe TOII
NIPOM3BOJICTBA YYT'yHA, CTAIN U
dbeppociiaBos;

o01Ire MPUHITUIIEI pabOThHI
ACVYTII u npuxiagHoro
IPOrPaMMHOTr0 0OecreueHus;

YCTPOMCTBO Y MPUHIIUIT
paboTHI 00CTY)KUBAEMOTO
000pyI0BaHUs, CXEMBI BOJIO-,
napo-, BO3JIyX0- U Ta30MpPOBO/IOB;

IIPUYMHBI OCHOBHBIX
HEMNoJaJ0K B paboTe
TEXHOJIOTUYECKOIO
000py0BaHUs, MEPHI HX
peyNpexIeHUs U YCTPAaHEHHUS;

IMPUYKUHBI BO3MOKHBIX aBapI/Iﬁ,
IIJIaHbI UX JIMKBHU AN,

OIEpAIHMH TI0 TTOIICPIKAHHIO
3aJJaHHOT'O TEMIIEPATYPHOTO U
THPABINYECKOTO PEeXKUMa
paboTel 000PYIOBAHHS,

TpeOOBaHMUS CTAHIAPTOB U
TEXHUYECKHUX YCIOBHMA, TOPSTOK
oTOOpa Mpod B COOTBETCTBUH C
TEXHOJIOTHIECKUM TIPOIIECCOM;

B3aUMOCBA3b pPCKUMaA
TEXHOJIOTHYCCKUX IMPOLECCCOB U
KaueCTBa IIPOAYKTOB IIJIAaBKHU,

OINaCHBIC U BPECAHLBIC
(dakTopbl, BO3IEHCTBYIOIINE HA
paboTaroniux B 1exax JOMEHHOTO
U CTaJICIUIaBUIILHOTO
MIPOU3BO/ICTRA;

BUJIbI HHCTPYKTaXKeH 1o
0e30MmacHOCTH TpyJa U
IPOTUBONOXKAPHBIM
MEPOIIPUATUAM;

0e30ImacHbIe IPUEMBI TIPH
BBITIOJTHCHHH ITPOU3BOACTBCHHBIX
pabor;

OMPOYHYIO CHCTEMY;

METO/JIbI U CPENICTBA
obecrieueHust 0€30MacHOCTH
MIPOU3BOJICTBA;

TEXHOJIOTUH 00paboTKH
uH(popMaluu B 6a3ax JaHHBIX;

COCTaB U CBOMCTBA
3arpaBOYHBIX MaTEPUaJOB;
XapaKTepu30BaTh OCHOBHbBIE
TOII npousBojicTBa YyryHa,
cTanu u GeppoCILIaBOB;
XapakTepu30BaTh 00IIHe
npuniunsl padotslt ACYTII
MPUKIIATHOTO TPOTPAMMHOTO
o0ecrneueHuns; XxapakTepu3oBaTh
YCTPOMCTBO M MPUHIUI paOOTHI
00CITyKHBAEMOTO
00opynoBaHus, CXeMbI BOJIO-,
napo-, BO3/1yXo- U
ra3oIMpoBOJIOB;

OTIPENIENIATH TPUIHHEI
OCHOBHBIX HEMOJIaJI0K B paboTe
TEXHOJOTHYECKOT0
000pyI0BaHus1, MEPhI UX
MIPEeYNPExACHUS U
yCTpaHEeHHUs; ONPEAETATh
MPUYMHBI BO3MOKHBIX aBapHid,
TUTAaHBI UX JIMKBU/IAIUH;
XapaKTepru30BaTh OTEPAIUU 10
MOJIICP>KaHUIO 33/TaHHOTO
TEMIIepaTypHOTro U
THJIPABINYECKOTO peKUMa
paboThI 060PyIOBaHMS;
O3HAKOMJIEHHUE C TPEOOBaHUSIMHU
CTaHJAPTOB U TEXHUUYECKUMHU
YCIIOBUSIMH, IOPSIAKOM OTOOpa
po0 B COOTBETCTBUU C
TEXHOJIOTHYECKUM TIPOLIECCOM;
OTIPENIENIATh B3aUMOCBSI3b
peKruMa TeXHOJIOTUYECKUX
MIPOIIECCOB M KayecTBa
MPOAYKTOB IUIaBKH;
O3HAKOMJIEHHUE C OTIACHBIMU U
BpeAHBIMU (aKTOpaMH,
BO3JIEHCTBYIONIUE HA
paboTarIMX B IIexXax
JTOMEHHOTO H
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PesyabTaTsl 00yyeHus
(ocBOCHHbBIE YyMEHHUS,

YCBOEHHbIE 3HAHMS)

OcCHOBHBIE OKA3ATEJIHN
OIleHKH Pe3yJbTAaTOB

DopMbI U METOABI
KOHTPOJISI M OLlEHKHU
pe3yJbTaToB
o0yueHust

CTaJICTUIaBHIILHOTO
MIPOU3BOJICTBA;

OTIPEIENIATH BUJIBI
HMHCTPYKTa)XeH 10
0€30MacHOCTH TpyJia U
MIPOTHUBONOKAPHBIM
MEPOIPUATHSIM;

BBIOMPATh OE30MaCHBIC TPHEMBI
MIPH BBIIOJIHEHUH
MIPOU3BOJICTBEHHBIX PadOT;
XapaKTepru30BaTh OUPOUHYIO
CHCTEMY; OTIPEIICIISATh
TEXHOJIOTMH 00paboTKU
nH(popmanuy B 6a3ax JaHHBIX;
BBIOMPATH aJIpECaIUIo B
TII00ANTBHBIX CETSIX, TEXHOJIOTUN
paboThI B TII0OATBHBIX CETIX

PesyabTaTsl OcHOBHBbIE TOKAa3aTeJd OLEHKH ®opMbI U METOABI
(ocBoeHHBbIE 001IHE pe3yabTara KOHTPOJISI M OLlEHKH
KOMIIETeHI[UM)
1 2 3

OK 1. [Tonumars
CYIIHOCTb U COLIMAJIbHYIO
3HAYUMOCTb CBOEH
Oynyuieit mpodeccuu,
IIPOSIBIIATH K HEU
YCTOWYMBBIN UHTEPEC.

[TpumepHbIe MOKa3aTeNN OLIEHKU
pe3ynbrara:

JIEMOHCTpAIHs MHTepeca K Oymymien
npodeccuu.

[TpumepHbie hopMBI U
METO/IbI KOHTPOJIS U
OIICHKHU:
UHTEpIpEeTAIUs
pe3yIbTaTOB
HaOJIIOEHUIT 3a
JIEITENHLHOCTHIO
oOyyaromerocs B
MPOLIECCE OCBOCHHUS
o0Opa3oBaTenbHON
IPOTPaMMBI.
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OK 2. Opranu3oBbIBaTh
COOCTBEHHYIO
NeSITeIbHOCTD, OTPEICTATh
METOMBI M CLIOCOOBI
BBITTOJTHEHHSI
npodeCCHOHATBHBIX 33/1ad,
OILICHUBATh UX

3 PEeKTUBHOCTD H
Ka4ecTBO.

IIpuMepHBIE NTOKA3aTENN OLEHKU
pe3yibraTa:

3¢ (heKTHBHOE UCTIOIH30BAHUE
BPEMEHH, IIPaBUJI JINYHOU
OpPraHU30BaHHOCTU U
CaMOAMCLUIUIMHBI BOBPEMS
BBINOJIHEHUS IPAKTUUECKUX U
71a00paTOPHBIX padoOT, MpH
IIPOXO0XKJICHUH IIPOU3BOJICTBEHHOM
NPAKTUKH;

NPaBUJIBHBIN BEIOOP CIIOCOOOB
peeHns mpoecCUOHATBHBIX 33124

[TpumepHbie hopMBbI U
METOJIbI KOHTPOJIS
OLICHKH:

HabroeHNe 32
JeSITETTHHOCTHIO
oOyyaromerocs B
nporiecce OCBOCHUS
o0OpasoBaTenbHON
IPOTPaMMBl;
MOHHUTOPHHT
CBOEBPEMEHHOTO
BBITIOJTHEHUS 3TAIlOB
yueOHOro npoiecca u
pe3yIbTaToOB OOy4CHUSI.

OK 3. [Ipunumars
pelIeHHs B CTAaHJApTHBIX U
HECTaHJIAPTHBIX CHTYaIHIX
Y HECTH 3a HUX
OTBETCTBEHHOCTb.

IIpuMmepHBbIe TOKAa3aTENN OLEHKH
pesyibTaTa:

IPaMOTHOE pelICHUE CTaHAAPTHBIX U
HECTaHAAPTHBIX NPOPECCHOHATIBHBIX
3ajia4y B 00J1aCTHU TEXHOJOTMUECKUX
IIPOLIECCOB METAJLTypPru4eCcKOro
IIPOU3BO/JICTBA,

000CHOBAHME U 3aILUTA CBOETO
BapHaHTa pPelleHUs
pohecCuOoHANBHBIX 3aa4

[TpumepHbie hopMbI U
METO/BI KOHTPOJIS U
OLICHKH:
UHTepHpeTanus
pe3yiIbTaToB
HaOJIIONeHUil 3a
JEeSITETTHHOCTHIO
oOyuarolerocst npu
BBITTOJIHEHUH
71a00paTOPHBIX U
MPaKTUYECKUX padoT,
KypCOBOTI'O
JUTJIOMHOTO
POEKTUPOBAHHUS, TIPU
pabote B rpymnime mno
PEILICHHIO
MIPOM3BOJICTBEHHBIX
CUTyaluH, Npu
MIPOXOXKICHUN
IIPOU3BO/ICTBEHHOM
NPAKTUKH;

aHaIu3 nopTdonno
CTYZAEHTa

OK 4. OcymecTBiATh
MOWCK U MCIIOJIb30BaHHE
nHpopmanuu,
HE0O0XO0AUMOM 15t

3¢ EeKTUBHOTO
BBITOJIHEHUS

[IpuMmepHBbIe MOKa3aTENN OLEHKH
pe3ynbTara:

3¢ (PEKTUBHOCTD MOUCKA
UH(OPMALIUH /7S] BBIIOJTHEHUS
IIPOU3BOJICTBEHHBIX 33/1a4;
MCII0JIb30BAaHUE PA3INYHBIX

[TpumepHbie hpopmbl 1
METO/Ibl KOHTPOJIS U
OLIEHKH:

OLICHKA Ka4yecTBa
BBITIOJTHEHUS
IIPAKTUYECKUX U
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npodeccroHaNbHBIX 33/1a4,
npodeccCHOHATBEHOTO
JUYHOCTHOTO Pa3BUTHS

UCTOYHHUKOB MH(OPMAIUH, BKITIOYAs
JJIEKTPOHHBIE

1a00paTOpHBIX PadoT;
HaOII0IeHNE U OI[EHKA
MacTepa npu
MIPOXOXKICHUH
MIPOU3BOJICTBEHHOMN
NPAKTUKH;
UHTEpIpETAIUs
pe3ysIbTaToB
HaOJIIOEeHUil 3a
JIESITEIIBHOCTHIO
oOyJaroterocs B
MPOIIECCE OCBOCHUS
o0Opa3oBaTelbHON
IPOTPaMMBbI

OK 5. Hcnonb3oBaTh
MH(pOPMaIMOHHO-
KOMMYHHKAI[MOHHBIE
TEXHOJIOTUH B
npodeccnoHaTEHOM
NESTCIIEHOCTH.

[TpumepHBbIe MOKa3aTean OLEHKU
pe3ynbTaTa:

3¢ (PEKTUBHOCTD HUCIIOIH30BAHUS
KOMITBIOTEPA, PUKJIIATHBIX
nporpamm, MuTepuera.

[TpumepHbie GopMBI U
METO/IbI KOHTPOJIS
OIIEHKHU:
HHTEpIpeTanus
pe3yIbTaTOB
HaOII0IEHUH 3a

eI TENLHOCTRIO
o0yuJaromierocs npu
BBITTOJIHEHUH
71a00PAaTOPHBIX U
MIPAKTUYECKHUX PaboT,
KypCOBOTO H
JOUIIJIIOMHOT'O
HpOCKTI/IpOBaHI/ISI




