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1. He.ﬂl/l, 3alavi U IVIAHUPYEMBIC PE3YyJabTaThbl oﬁyqenml o AMCIMIIJIMHE

— Ilems — OsnHakomienwe ¢ Oyaymied mpodeccueid M ¢ opraHm3aryieid y4eOHOTro
nporiecca B YHUBEPCUTETE;

—  IlpuBuTHE HaBBIKOB K CAaMOCTOATEIBHON paldoOTeE;

—  @opmupoBanue TIy00KO MpodheCcCHOHATBFHON MOATOTOBKH OyayIero 0akamtaBpa Ha
OCHOBE OOIIMPHOTO MCTOPUYECKOTO ONbITAa pPa3BUTHA METAUIYPIMM U HEOLEHHUMOI'o
(akTHuecKoro MmaTepuana;

— CraHoBieHHME CHELMAINCTA, OOJNANAIOIIEro IIMPOKUM JHAlNa30HOM 3HaHUHA U
YMEIOILETO LEJICHANPABICHHO HCIIOIb30BaTh MHUPOBOM ONBIT B IIPAKTUYECKONM U HAyYHOU
JESTEIIBHOCTH.

3agaun:

— — @opMupoBaHHE Yy CTYJCHTOB MOTHBallMM K TMOJYYCHUIO KBaTH(pUKAIUU
OakanaBpa;
— Co3paHue ajanTallMOHHOW Cpenbl, IMOMOTAIOUIEl CTyA€HTaM OCBOWUTH JaHHYIO
JTUCLIUTUIAHY
BogsiieueHne CTyJIEHTOB B HAay4HO-HUCCIIEOBATEIBCKYI0 PadOTy, OPUEHTUPOBAHHYIO Ha
CO3/1aHKE U TMPOJIBIKEHUE TOTOBBIX TEXHOJIOTHUYECKUX PELICHUH.
[Mnanupyempie pe3ynabTaThl OOydYeHHS — NPUOOPETCHHWE 3HAHUN, O0ECTICUMBAFOIINX
JOCTIDKEHHE TeJIel OCHOBHOM 00pa30BaTeNIbHOM ITporpamMMbl « MTHHOBaIu B Metamtyprus.
OOyuenue mno nuctmiuinHe «lVcTopus pa3BUTHS METAUTyprUM» HAmpaBIeHO Ha

¢dopmHpoBaHUE Y 00yHarOIUXCs CIEAYIONIMX KOMIIETEHIINH:

Ko u HauMeHOBaHHe KOMIIeTeHIMI NuankaTopsl 10CTHXKEHUS
KOMIIeTeHII UM
OIIK-1. Crocoben  pemarb  3azauu | MOIIK-1.1  3HaeT:  OCHOBBI  HMCTOpPHH,
npodeccruoHabHOM NesSTeNbHOCTH, | punmocopuu, mMareMaTuku, (U3UKH, XUMHH,
MIPUMEHSIS METO/IbI MOJICIIUPOBAHMS, | WHPOPMAIIMOHHO-KOMMYHHUKAITMOHHBIX
MaTeMaTU4eCKOro aHaJIU3a, | TEXHOJIOTUM, WHXKCHEPHOM M KOMIIBIOTEPHOU

€CTECTBEHHOHAy4YHble U OOLIEMH)XEHEPHbIE | rpaduKu

3HAHUS
NOIIK-1.2 ymeer: pemars CcTaHAAPTHBIE

npodecCHoHaNbHBIC 33/1a4U C MPUMEHEHUEM
€CTECTBEHHOHAYYHBIX U OOIICHMH)KEHEPHBIX
3HaHUM, METOJIOB MAaTEMaTUYECKOTO aHaIu3a
1 MOJICTTUPOBAHUS

NOIIK-1.3 umeeT HaBBIKM: pelIaTh 3aayu

npodecCuoHaTbHON JIeSTeTLHOCTH,
TPUMEHSISI METO/IBI MOJICTTUPOBAHUS,
MaTEeMaTHIECKOTO aHam3a,

CCTCCTBCHHOHAYYHBIC U 06H_IGI/IH)KCH€‘pHBIe
3HaHUA




2.

MecTo AUCHHUIIVIMHBI B CTPYKTYPpPE 06p33OBaTeJILHOﬁ nmporpaMmmbI

JlucumiuinHa OTHOCUTCS K 4YacTH, (OPMUPYEMOW ydacTHUKaMU O0pa30BaTEIbHBIX
OTHOIIIEHU.
«McTopust pa3BUTHS METAUTYPruW» B3aMMOCBA3aHA HEMOCPEACTBEHHO C JAUCUUILUIMHAMU

MAaTEMAaTUYCCKOTO U €CTCCTBCHHOHAYYHOI'O LIUKJIA:

- ®usukKa,

- Xummus,

- MaTemaTtnueckuii aHaJIN3,

- Jluneiinas anre6pa

- Uctopus Poccun.

3. CTpyKkTypa U coaepKaHue TUCHUIINHBI

OO61mas TpyAJ0eMKOCTh AUCHHUIUIHHBI COCTaBIsAeT 2 3aueTHhIX(e) enuHuI(pl) (72 gaca).

3.1 Buabl yueOHO# padoThbI M TPYA0EMKOCTH

(mo popmam 0OydeHus)

3.1.1.04yH0-3a04Has popMa 00yUeHHUs

u/n e Buj yueOHoii padoThl fﬁg)‘:‘eﬂm Cemectp
1 AyAUTOpPHBbIE 3aHATHS 28 1
B ToM guncie:
1.1 | JIekmuu 14 1
1.2 | CeMuHapckue/mpakTUYECKUE 3aHATUS 14 1
1.3 | JJabopaTopHbl€ 3aHATHUS
2 CamocTosiTesibHasi padora 44 1
3 IIpomeskyTOoUHas aTTecTaAlMS
3auet/aud.3auer/sK3aMeH 3auer
Hroro 72 1
3.1.2.3ao4unas ¢popma oOyueHuUs
u/n e Buj yueOHoii padoThl Eﬁg:iqeﬂm Cemectp
1 AyAUTOpPHBbIE 3aHATHS 8 1
B ToM umncie:
1.1 | Jlekouu 4 1
1.2 | CemuHapcKue/MpakKTUIECKUE 3aHITHS 4 1
1.3 | JIaGopaTopHbI€ 3aHATHUS
2 CamocrosiTenbHas padoTa 64 1
3 IIpomexyToUyHas aTTeCTALMA
3auet/aud.3auer/sK3aMeH 3auer




Hroro |

72

| 1

3.2 Temaruyeckuid JIaH U3Yy4YeHUS TN CIUTLINHBI

(o dhopmam oOyueHus)

3.2.1.04Ho-3a04Hast opma 00ydeHuUs

n/n

Pa3nenanl/TeMbl
JucunniInHbI

TpyroeMKocTb, Yac

Bcero

AyauTopHasi padora

Jlexnmu

Cemunapckue/
MPAKTUIECKHE
[IpakTnueckas

3aHSTHUS
Jlaboparopubie

SaHATUA

CamocTofaTeabHasA

padora

Benukue PYCCKue¢ Yu€HbIC -
OCHOBaTeEJ/IHN METAJIIYyPIrun H
HAYYHOI'0O METAJJIOBCICHUA

1.1

Benukuii pyccKuii METaJUTypr
ILIT.AHOCOB

1.2

N3BecTHBII  pYyCCKHUH  MeETajuIypr
I1.M.O6yxoB

1.3

H.B. Kanakyukwuii

1.4

Kuznb u pestenpHocTh J[.K.UepHoBa
— OCHOBaTeJs MeTayuiorpaduu

1.5

OcHoBaTeab MPaKTUYECKON
metayuorpadun A.A. Pxemorapckuit

1.6

HW.bensee —  pa3paboTuuk
opranuszarop nepBoro B Poccuu
IIPOU3BOJCTBA CIIELUAIbHBIX CTaIeH

1.7

OcHoOBaTenb TCOPHH TEPMHUYCCKOMN
00paboTku ctanmu A.JI. baGommH

1.8

Brinaronuiics eaaror U
UCCIIeIOBaTelh B OOJIACTH  TEOpUU
3akaiaku ctaau M.I'. OkHOB

1.9

M.K. Kypako — ocHOBaTenb JOMEHHOIO
npousBoJcTBa B Poccun

1.10

M. A IlaBioB—co3marein
COBPEMEHHOM  TCOPHUH  JOMEHHOTO
MIPOU3BOJICTBA

AA. batixoB — OCHOBATEIb
COBPEMEHHOM TEOpUH
METaJUTyPTHUECKHX MPOIIECCOB

1.12

H.T.I'ynuoB — BeIAAQIOMIMICS YUYEHBIN B
obnactu PU3MKU METAIIOB

1.13

I'B. KypaomoB —  ocHOBaTenb

COBpeMeHHOﬁ TCOPHUNU MAPTCHCUTHBIX




MIPEBPALLECHUI B CTAIIN

1.14 | H.C. KypHakoB —  OCHOBaTellb 1
COBPEMEHHOM Teopun ¢buzuko-
XMUMHYECKHUX METOJOB aHAJIM3a
1.15 |U.I1.bapaun — KpymnHBIM opraHU3aTOp 1
OTEYECTBEHHON METAILTYPTUU U HAYKH
1.16 | B.H. Kepebun —  ocHoBaTeib 1
COBETCKOM IITKOJIbI IOMEHILIUKOB
1.17 | AM.Camapun — OCHOBOITOJIOXXHUK 1
TEOPUM  TIOJYYEHHS  CBEPXUYHUCTHIX
CILUIaBOB
1.18 |BunHble cOBETCKHE yueHbIE B 00JacTH 1
METAIJIOBEICHUS U MeTaiutypruu: 5.B.
Hamesckuii, @.II. Enpnepan, C.A.
HNonxoBckuid, H.II. SIxwmieB,
B.Cl'ansn, b.A. I'puropsn, [I'.H.
OxopokoB, IL.M. Ilomyxun, Bb.A.
bousap, A.A. bouBap, H.A. MunkeBuu
1.19 U.N.Cunopun - OCHOBATeIb 1
AQBUALIMOHHOI'O MaTepUaIOBEACHUS
1.20 | Co3manne Hay4HbBIX OpraHU3aLMI 1
YEPHOUN METAITYypruu
1.21 | IloBbiIIEHHE poiu 3aBOJICKHAX 1
n1ab0opaTopuil.
2 Hcropusi pa3BUTHSI MeTALTYPrUuH
KAaK HAYKHU
2.1 |lomeHHOE MpPOU3BOJICTBO 1
3 PasButne cnoco6oB  mepenena
4YYI'YHA B KeJie30
3.1 Pa3paboTka my;iTMHTOBOTO Mporiecca 2
3.2 |[Ipou3BOJICTBO TUTEILHON CTAIN 2
3.3 | 3aBepuieHue TEXHUYECKOTO 2
MEPEBOOPYKEHUSI  METAUIyprUh B
nepBoii nojoBuHe XIX B.
3.4 | U3o0petenue GecceMepoBCKOTO 2
croco0a MoJy4eHHs CTaIu
3.5 KonBeprepHoe mpou3BoICTBO CTaIN 2
3.6 | Pa3paboTka MapTEeHOBCKOIO Criocoda 2
[MOTYYEHUS CTaTH
3.7 | Co3nanue TOMacOBCKOIO Cioco0a 1o- 2
TTy4eHUS CTallu
3.8 | DnekTpocTaneiaBuibHOe 2
IIPOU3BOJICTBO
3.9 | IIpou3sBOACTBO CIELUAJIBHBIX CTAJICH 2

" CIIJIaBOB




IToroBas arrecranus
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1 | Beqimkue  pycckue  y4deHble  —
OCHOBATEJH MeTaJLIypruu U
HAYYHOI'0 METAJLIOBEIeHHS
1.1 Benukuii pycckuii METaJLTypr 1 2
[L.IT.AHOCOB
1.2 W3BecTHBII  pycCKHMIT  MeTayulypr 2
I1.M.O6yxoB
1.3 | H.B. Kanakyukuit 2
14 Kuzup n pestenvHocTh [.K.UepHoBa 2
— OCHOBATEJIS MeTAJLIOrpaduu
1.5 | OcHoBatenb MPaKTUYECKOU 1 2
metayuiorpadguu A.A. Pxkemorapckuit
1.6 | HN.benses —  pa3paboTuuk U 2
opranuszarop nepsoro B Poccum
MIPOM3BOJICTBA CIICLIUATIBHBIX CTaJeH
1.7 | OcHoBaTenb TEOPUU TEPMHUUECKOM 2
00paboTku ctanu A.JI. babommx
1.8 |Brrmarommuiics eaaror u 2
WccienoBaTellb B O0JNacTH  TEOpHH
3akanku cranu M.I'. OxHOB
1.9 M.K. Kypako — ocHOBarenb JOMEHHOTO 1 2
npou3BOACTBA B Poccun
1.10 | M.A.IlaBnoB—co3x1arenb 2
COBPEMEHHOM  TEOpUH  JOMEHHOTO
IIPOU3BOJCTBA
1.11 | AA. baiikoB - OCHOBATeJIb 2
COBPEMEHHOM TEOpUH
METAJITyprUYeCKUX MPOLIECCOB
1.12 | H.T.I'yauoB — BblAAIOIMIMICS YUEHBIH B 2
00sacTy (PU3UKH METAJIJIIOB
1.13 |I'.'B. KypaioomMoB —  ocHOBaTeib 1 2

COBpCMCHHOfI TCOpUNU MAPTCHCHUTHBIX

IIPEBPALLCHHI B CTAIH




1.14 | HC. KypHakoB —  OCHOBAaTeib 2
COBPEMEHHOM TEOpUH (busuko-
XMMHUYECKHUX METOAOB aHaJIM3a
1.15 |A.Il.bapauH — KpymHBIM OpraHu3aTop 2
OTEYECTBEHHON METAJTYPTUH U HAYKH
1.16 | B.H. Xepebun —  ocHOBaTeNb 2
COBETCKOM IIKOJIBI JOMEHIIHMKOB
1.17 | AM.CamapyuH — OCHOBOIIOJIOKHUK 2
TEOpUU  TIOJIYYEHHMSI  CBEPXUUCTBIX
CILIaBOB
1.18 |BunHble coBeTckue ydeHble B 00J1acTU 2
METaJUIOBE/ICeHUs U MeTaiurypruu: 5.B.
Hamesckuii, @.II. Ennepan, C.A.
HMoakoBckuid, H.IL SIxuiies,
B.CTansn, Bb.A. [I'puropsn, [I'.H.
Oxopokos, IL.M. [Ilomyxun, Bb.A.
bousap, A.A. bousap, H.A. MunkeBuu
1.19 U.1.Cunopun — OCHOBATEIb 2
ABUAIMOHHOTO MaTepuaioBeICHUS
1.20 | Co3manue Hay4dHbIX OpraHu3alui 2
YEPHON METaJTypruu
1.21 | IloBblIeHUE posn 3aBOJICKUX 2
J1a00paTOPHIA.
2 Hcropust pa3sBuUTHS MeTALTyPruu
KaK HAYKHU
2.1 |/lomeHHOE MPOU3BOJICTBO 2
3 PaszButne cmoco0oB  mepenena
4YyI'yHa B KeJjie30
3.1 Pa3paboTka myamuHroBoro mnpoiecca 2
3.2 |[Ipon3BOACTBO TUTEIBHOMN CTATU 2
3.3 | 3aBepiieHue TEXHUYECKOTO 2
MEPEBOOPYKEHUS ~METALTYprud B
nepBo# nojiopuHe XIX B.
3.4 | Uzo0peTeHue OecceMepoBCKOTO 2
croco0a MoIyYeHHs CTAJIH
3.5 | KouBeprepHoe npou3BOACTBO CTAIU 2
3.6 | Pa3paboTka MapTE€HOBCKOTO CIIoco0a 2
[OJTy4EHHUs CTalIN
3.7 | Co3naHue TOMacoBCKOTO croco0a mo- 2
TTy4eHUs CTallu
3.8 | DuekTpocTaleriaBuiIbHOe 2
IIPOU3BOJCTBO
3.9 | IIpou3sBOACTBO CIELMAIBHBIX CTAJIECH 2

" CIIJIaBOB

Toropas arrecranus




10
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3.3 Conpep:xkanue JTUCUMILIMHBI

Yacrs 1. Beimkne pycckne yueHble — 0CHOBATeIH METAJIYPIrUM U HAYYHOT O
MeTAJLJIOBeAeHUsl
1.1. Benukuii pycckuii Mmetamnypr [1.I1. AHocoB
1.2. U3BectHbIl pycckuii metamutypr [1.M.O6yxoB
1.3.H.B.Kanakyuxwuit
1.4. ’Kuznb u nestensHocth [[.K.UepHoBa — ocHOBatens Metamiorpaduu

1.4.1. PaGora Ha OOYXOBCKOM 3aBOA€ H HaydHBIE OTKpPBITHA B OOJIACTH
METaJUTypruu

1.4.2. 3aHATHSA TOPHBIM IPOMBICIIOM U CITy’0a B IMyTEHCKOM BEIOMCTBE

1.4.3. [Ipodeccypa B apTuiepuiicKoil akaAeMUHd U JTOCTH)KEHHE MHPOBOTO
MIPU3HAHUS B HaYKe.

1.4.4. OcHoBHbI€ pe3ynbTaThl Hay4HOU AearenbHocTy . K.UepHoBa

1.4.5. J.K.YepHoB 1 apTHILIIEPHUIICKOE JEII0

1.4.6. Hayuno-o6mectBennas aesrensHocth JI.K.UepHoBa

1.4.7. [locnennue ronpl xxu3Hu, 601e3Hb U cMepTh J{.K.UepHoBa

1.4.8. JI.K.YepHOB 1 coBpeMeHHasi MeTaTyprus

_1.5. OcHoBarenp npakTuyeckoit Metaiiorpadun A.A. Pxkemorapckuii
1.6. H..benseB — pa3paboTuuk M opranuzatop mnepBoro B Poccuu mpousBojCTBa
CIIELIMAJIBHBIX CTaJIEei

1.7. OcHoBatens Teopun TepMuyeckoit 00padotku cranu A.JI. babomux

1.8. Beigatomuiics mearor 1 UCciieIoBaTeIb B 00J1aCTH TEOpUH 3aKaiku ctamu M.T.
OxkHOB

1.9.M.K Kypako — ocHOBaTens JOMEHHOTO MPOU3BOIcTBa B Poccun

1.10. M.A.ITaBnoOB — co3aaTesb COBPEMEHHON TEOPUU JOMEHHOTO MPOU3BOJICTBA

1.11. A.A. baiikoB — OCHOBAaTelb COBPEMEHHOMN TEOPUU METAILUTYPTUUYECKHUX MTPOIIECCOB
1.12. H.T.I'yauoB — Belato1uiics yuyeHblid B 001acT (PU3HKH METAIIOB

1.13. I'.B. KypaiomMoB — ocCHOBareib COBPEMEHHOW TEOPUU MApPTEHCUTHBIX
MPEBPALLEHUI
B CTaJIU
1.14. H.C. KypHakoB — OCHOBaTeJIb COBPEMEHHON TEOpUH (PUZNKO-XUMHUYECKUX METO/I0B
aHaM3a

1.15. N.I1.bapauH — KpynHbBII OPraHu3aTop OTEUECTBEHHOW METAILITypIvM U HAYKH

1.15.1. WN.IL.bapaun — opraHu3atop MeETauIypruyeckoro mnpousBojacta. IlyTh
cTaHoBJIeHUS JTMYHOCTH VBana IlaBioBuua bapauna

1.15.2. WN.I1.bapaun — pykoBogutens Ky3neukcrpos

1.15.3. HestensHocts W.I1.bapauna B roast Benukoit OTeuecTBEHHONW BOWHBI

1.15.4. N.I1.bapaun — opranu3atop METALTypruueckoil HayKu

1.16 B.H. XepeOun — ocHOBaTeNb COBETCKOW IIKOJIBI JJOMEHIIIMKOB

1.17. A.M.CamapuH — OCHOBOIIOJIOKHHUK TEOPUH MOTYUEHHS CBEPXUYHUCTHIX cIu1aBoB 1.18.
Bunble coBeTCKkHe ydeHbIC B 00JIaCTH MeTaJIoBeAeHUS 1 MeTayutypruu: S1.B. Jla-

meBckuit, @.I1. Eqnepan, C.A. Noakosckuii, H.IL.JIskumes, B.C.I'anstn, B.A.I'puropsin,
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I"'H.Oxopoxkos, IL.1. Ilonyxun, b.A. bouBap, A.A. bouBap, H.A. MunkeBuu 1.19.
N.N.Cunopun — ocHOBaTENb aBUALIMOHHOTO MaTEPUAIOBEICHUS
1.20. Co3naHue Hay4HbBIX OPTaHU3ALUNA YEPHON METAJUTYPIUH

1.21. TloBbllieHHe poJM 3aBOJACKHX JaOOpaTOpuil B OCYLIECTBJIEHHU TEXHUYECKOTO
mporpecca

Yactp 2. UcTopusi pa3sBUTHS METAJLUIYPIUH KaK HAYKH
2.1. JlomeHHOE TPOU3BOACTBO

2.1.1. Beinnaska meranna
2.1.2. W3meneHuns B TexHuke Metayurypruu 2.1.3. 3MeHeHus: B JOMEHHOM
IIPOU3BOJICTBE

2.14. YCOBepH_ICHCTBOBaHI/IC JAOMCHHOI'O IIPOU3BOJACTBA

Yacts 3. PazButHe cioco00B nepeaesia 4yryHa B xeJjie30
3.1. Pa3paboTka myyIMHrOBOTO TIpoiiecca
3.2. [Ipon3BOJACTBO TUTEIBLHOM CTAJIN

3.3. 3aBepilieHNE TEXHUYECKOTO IEPEBOOPYIKEHHSI METAJUTYPIHH B
nepBoi nojsoBuHe XIX B.
3.4. M3oOpetenune 6ecceMepoBCKOro Crocoda MoxydeHHsl CTalu
3.5. KonBepTepHO€ MPOU3BOJICTBO CTAIH
3.6. Pa3zpaboTka MapTEHOBCKOTO CIIOCO0A MOTYYCHHS CTaIH
3.6.1. OcHoBaTeNM MapTEeHOBCKOTO CrI0c00a MOTy4YeHHUs CTaIH
3.6.2. MapTeHOBCKOE ITPOU3BOICTBO CTAIH

3.6.3. CoBeplIeHCTBOBAHNE TEXHOJIOTMH M HHTEHCU(UKALIUS MAPTEHOBCKON TIaBKH
3.6.4. CoBepLIEHCTBOBAHNE KOHCTPYKIIMM MapTEHOBCKUX Te4eH

.3.7. Co3naHue TOMacOBCKOIO CIIOco0a MOTy4YeHHsI CTaIH
3.8. DneKTpocTaienIaBuIbHOE TPOU3BOICTBO

3.8.1. DnexkTpomeTaTyprus cTanu
3.8.2. CoBepieHCTBOBAaHUE TEXHOJIOTHH JIEKTPOILUIABKU
3.8.3. ABTOMaTu3anus MPOLECCOB B 3JIEKTPOMETAILTYPrUH

3.9. [Ipou3BOACTBO CHEIUATBHBIX CTAJICH U CIIJIABOB
3.4 TemaTuka CeMMHAPCKHMX/IPAKTHYECKHUX U J1a00PATOPHBIX 3aHATHI

3.4.1.CeMuHapcKue/mIpakTHIECKUE 3aHATHS

Ilpakxmuueckas paboma 1

OO0miass xapakTepUCTUKa HMCTOPUYECKUX YCIOBUM M 3KOHOMHYECKOIO IOJIOKEHUS
rocyJapcTBa, IOCIYKUBIIMX HAYaJIOM CTAHOBJICHUS METAJUIOBEJACHUS U METAJUIyPIrUH, KaK
HOBOT'O Hay4YHOT'O HalpaBJeHUs (CEMUHap).

Ilpakmuueckas paboma 2
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Ananuz HCTOPUYCCKUX ACIICKTOB B Pa3BUTUU Poccun nexammx B OCHOBE HanOoJee
BA’KHBIX HAYYHBIX OTKpLITHfI, caenanaeix 1111 AHOCOBBIM, U UX 3HAYCHUC (CGMI/IHap).

Ilpakmuueckas paboma 3

OO6mass monuTHuYeckas oOCTAaHOBKAa M MEXIyHapoAHOe moyoxkeHue B Poccuu, mociy-
KUBIIMX TOMYKOM 175 ¢opmupoBanus nuyHoctd J[.K. UepHoBa Kak BBITAIOLIETOCS yYEHOTO
OTEYECTBEHHON M MUPOBOM HAyKH (CEMUHAP).

Ipaxmuueckas paboma 5
AHanu3 UCTOPUYECKUX YCI0BUM B Poccuu siexalinx B OCHOBE CO3/1aHUs BIIEPBBIE B MUPE
MeTaJuIorpagpuueckoit 1abopaTopuu (CEMHUHAP)

Ilpakmuueckasa paboma 6

Hcropuueckas od0cranoBka B Poccuu, mocimy>kKuBIIasi OTIPaBHBIM ITyHKTOM B pean3aliiu
nnen H.U. bendeBa mno co3maHuio caMod mNEepBOM M KpynHoW B EBpone HaydHO-
UCCIIEIOBATENIbCKOM  JlabopaTopuu MO aHajiM3y  KauecTBa  CIEUMaJbHBIX  cTajei
(cemunap).3acnyra M.K. Kypako B ¢opMupoBaHUM M Pa3BUTHH OTEUECTBEHHOTO JIOMEHHOTO
MIPOM3BOICTBA (CEMUHAP).

Ilpakmuueckas paboma 7

Xapakrepuctuka obmero Bkiaaa M.II. bapauna B pelieHMHn OCHOBHBIX HAay4YHBIX U
MIPOMU3BOICTBEHHBIX BOMPOCOB OTEUECTBEHHOW YEPHOU METAJLTYpTHH (CEMHUHAD).

3.4.2.JIabopaTopHbI€ 3aHATHUS

Y4eOHBIM IIIAaHOM HE IPEYyCMOTPEHBI

3.5 TemaTuka KypcOBbIX IPOCKTOB (KypCOBBIX padoT)

Y4eOHBIM IIIaHOM HE IPEyCMOTPEHBI

4. Y4eOHo-MeTOAMYecKOe U MHPOPMAIMOHHOE o0ecTedeHne
4.1 HopmatuBHbie 10KyMeHTHI 1 I'OCThI
[Ipy n3yyeHun AUMCHUIUIMHBI HE IIPELYCMOTPEHBI

4.2  OcHOBHaf JUTEpaTypa

l.AmacoB A.M. Duektpomeramnyprus cradd U (eppociuiaBoB. BeeneHue B
crenuagbHOCThL: YueOHoe mocooue. — Tomck: U3n-so TITY, 2006. — 398c.

2. Pycckue yuenbie metaimoseast. JI.M. Haxumos, A.I'. Paxmraar. — M.: 1951.
—503c.
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3.11.K. YepnoB u nayka o merawiax. Ilox pen. H.T. 'yauosa. [ocynapcTBen- Hoe
HAy4YHO-TEXHUUYECKOE M3JATEJIbCTBO JINTEPATYphl 110 YEPHOW M LIBETHOM METaIIypruu. — M.:
1950. — 563 c.

4 Vcropus texuuku. A.A. 3sopeikun, H.U. Ocemosa, B.W. Uepnsimes, C.A. llyxapaun
noa.pen. FO.K. Munonosa. — U3n-Bo Coupkrus, M.: 1962. — 772c.

5.Anacos A.M. CrenuansHas dJIEKTPOMETAILTYPrus. — YdeOHoe mocobue. — ToMCK:
Uzn-so TITY, 2003. — 182c.

6.Kapamsun B.M. O6orammenue py 4epHbIx MeTamios. — M.: Hexpa, 1985. — 216¢.

4.3 JlomoJHUTeJbHAA JUTEPATYPaA

1.Bakyymuas metamnyprus / [lox pen. A.M.Camapuna. — M.: Metautyprus- aat, 1962.
—516¢.

2.BBejicHUE B TEXHOJIOTUIO 3JIEKTPOHHO-IYYEBBIX nporeccos/ Ilep.c auri. mox pen.
H.A.Onpmanckoro. — M.: Meramnyprus, 1965. — 396¢.

3. Maxyopr V., Xoiin JI. DieKTponuIakoBbiii nepemias. - M.: Meramwtyprus, 1973, —
192c.

4.Epoxun A.A. [InasMeHHO-IyroBas IiIaBka METAIOB U crulaBoB. — M.: Hayxka, 1975. —
188c.

5.Kanyrun A.C. DJeKTpOHHO-IIyueBas IUIaBKa MeTaioB. — M.: Mertawtyprus, 1980. —
168c.

6.Menosap B.W., Jlatam 10.B. Dnexrpomnakossiii nmepemnas. — Kues: Hayk.nymka,
1965. — 80c.

7. Teopus u TexHonorus npoussoactsa peppocmiasoB M. M. INacuk, H.IT.JIskumes, B.1.
Emnun. — M.: Metamutyprus, 1988. — 784c.

4.4 DjekTpoHHBbIE 00pa3oBaTeibHbIE PECYPChI

http://www.base-metal.ru/history.html - McTopus uepHoii MeTammypruu
http://itod.ru/ucropus-pazsurus-meramnypruu.html - Micropust pa3Butust MeTamtypruu
http://werawera7.norad.ru/l.html - [IpeBusist metamutyprus. Mcropus.
https://online.mospolytech.ru/course/view.php?id=930

4.5 JIuneH3MOHHOe MW CBOOOJHO PpacHpoCTpaHsieMoe MPOrpaMMHOe
odecreueHue

Ne HaumenoBanue | Pazpadorumnk I1O JocTynHoCTh Ccbuika Ha Equnbrii
(mpaBoo06.J1agaTeJib) (IMEeH3HOHHOEe, | peecTpP POCCHUMCKHUX
CB0O0OIHO nporpamm s IBM u
pacnpocrpansiem | B[ (npu HaMunm)
oe)
1. Moii Oduc OO0 "HOBBIE JluuieH3noHHOE https:/
OBJIAYHBIE reestr.digital.gov.ru/
TEXHOJIOT " reestr/301558/?



https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
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sphrase 1d=943375

4.6 CoBpemeHnHble Npo(ecCHOHAIbHBIE 0a3bl JTaHHBIX U HHGOPMALIMOHHBIE
CIIPaBOYHbIE CHCTEMBI

HocTynn
Ne HaumenoBanue Ccblika Ha pecypc
oCcTh
HNudpopMaunoHHO-CIIPABOYHBIE CHCTEMbI
1. | adopmankorHble pecypsr CeTn http:// www.consultant.ru HoctymHo
Koncynprantlimtoc
JIEKTPOHHO-0UOJIMOTEYHbIE CUCTEMBI
Jlanp https://e.lanbook.com/ JloctynHa B ceTu
L. Hutepuer 6e3
OTpaHUYCHUM
IPR Books https://www.iprbookshop.ru/ | JloctynHa B cetu
2. Hutepuer 6e3
OTpaHUYCHUM
IIpodeccnonanbHbie 6a3b1 JAHHBIX
ba3za nanubix HayyHOU AnekTpoHHON | http://www.elibrary.ru JlocTynHo
1. | 6ubmmorexu
(eLIBRARY.RU)
WebofScienceCoreCollection — http://webofscience.com JlocTynHo
noJuTeMaTHIecKas pedepaTHBHO-
2. | Gubnuorpaduueckas
MHAYKOMETPHUYECKas
(bubnmomeTpudeckas) 6aza JTaHHBIX

5. MarepuajbHO-TEXHHYECKOE o0ecreyeHue

Aynutopun kadenpel «Metamnyprus» al204, as1205, aB1206, aB1206a ocHalieHb!
HOYTOYyKaMu, IPOEKTOPOM, IKPaHOM, YUEOHBIM MaTEpHAIIOM.

6. MeToauyecKkue peKoMeHIaluu


http://webofscience.com/
http://www.elibrary.ru/
http://www.consultant.ru/
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
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6.1 MeToauueckue peKoMeHAAIUM IS IPenogaBaTeis M0 OpraHu3anuu
00y4eHuUs

[Ipu opranuzanuu ydeOHBIX 3aHATUN (JEKUUN, CEMUHApPOB, MPAKTUYECKUX 3aHSATHM,
71a00PaTOPHBIX, CAMOCTOSITENIBHBIX U BBITYCKHBIX padOT, a TaKKe KYpCOBOTI'O MPOEKTUPOBAHMS)
ClIeIyeT UCIOJIb30BaTh AJIEMEHThl MHTEPAKTUBHOTO OOYUYEHHS Ha BCEX JTarax Jjis BOBJICUYCHUS
CTYJEHTOB B Ipoliecc no3HaHus. [{yist 3Toro nesecoodpazHo UCTIOIb30BaTh CAEAYIONUE (OPMBI:

- JUAJIOTOBOC O6y‘leHI/IC, B XOAC KOTOPOI'O OCYILICCTBIISACTCSA B3aUMOJICUCTBUE
npenoaaBaTeysd U CTYACHTA,

— MOJICJINPOBAaHKE, TO €CTh BOCIPOU3BEJECHHE B YCIOBHUIX OOYy4EHHUS I10
JAHHOM TUCLMIUIMHE MIPOLIECCOB, POUCXOIAIIUX B PEATIbHOCTH;

— KOMIIIOTEpHU3alsl O0y4eHHMs s UHTEHCU(PUKAUMU U PaCIIUpPEHUs
BO3MOXKHOCTEH 00pa30BaTENIbHOIO MIPOLIECCa;

— WCIOJIb30BaHUE CPEJICTB HATNSTHOCTU: CTEHABl C KOMIUIEKTOM Y4eOHO-
METOJIMYECKON JIUTEpaTyphl, IMJAKaThl MO TeMaM, HaTypHble O0pasibl, MYJIbTUMEAUIHBIE
CUCTEMBI, KapTOTEKy Y4eOHBIX BUACOCIANI0B 1 BUI€ODUIBMOB U JP.

6.2 Meroguueckue YKa3aHUsl s O0Yy4YalOIIMXCH 1O OCBOCHHUIO
AUCHMILINHBI

I[J'ISI MaKCHMaJIbHOM HHIAWBUAYyaAIU3alUNU ACATCIIBHOCTH CTYyACHTA, V4eOHBIM IIJIAHOM
npeayCcMaTpuBacTCs BpCMs IJIA CaMOCTOSTEIbHON pa6OTLI.

Cpenu OCHOBHBIX BHJOB CaMOCTOSITENbHOM pabOTBl TPAAMLMOHHO  BBIACISIOT:
TBOPUYECKYIO [JEATEIBHOCTh CTYAEHTa B ayJUTOPUM, IpU BHEAYJUTOPHBIX KOHTAKTax ¢
IpernojiaBaTesieM Ha KOHCYJbTAlMAX M JOMAIlHEH MOATOTOBKE K JIEKIHSIM, CEMHHApCKUM MU
NPAaKTUYECKUM 3aHSATHSM, 3a4eTaM M JK3aMEeHaM, Mpe3eHTalusM M JOKJIaJaM; HaIllMCaHHe
pedepaToB, BBITOJHEHHE JTa00PATOPHBIX U KOHTPOJIBHBIX paboT; yyacTue B HAy4yHOH paboTe U
mp.

Lenb camocTosITEILHON PabOTHI CTYIEHTa — OCMBICIEHHO U CaMOCTOATENBHO PaboTaTh
CHavasla ¢ Yy4eOHBIM MaTepHalioM, 3aTeM C HayyHOH HWHQOpManuei, 3aJ0KUTh OCHOBBI

CaMOOPTaHU3allMM ¥ CaMOBOCIIMTAaHHUs C TeM, 4YTOOBI MNPHUBUTH YMEHHE B JaJbHEHIIeM
HETPEPHIBHO MOBHIMIATH CBOIO MPO(EeCCHOHATBHYIO KBATN(UKAIHIIO.

ITnanupoBaHue BpeMEHH Ha CAMOCTOSATENILHYIO Pa0OTy CTyAEHTaM JIydllle OCYILIECTBIATh
Ha BECh CEMECTp M IpeaycMaTpUBaTh pETYJSPHOE IOBTOPEHUE MPONHAEHHOIO Yy4eOHOro
MaTepuaa.

Jlns Gonee yriryOJIe€HHOTO M3yUeHUsI pEKOMEHIYEeTCsl MCIOJIb30BaTh U3/1aHUs, YKa3aHHbIE
B CIIUCKE JOIOJIHUTEIBHOMN JIUTEPATYPHI.
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7. DoH/1 OLIECHOYHBIX CPEICTB

7.1  MeToabl KOHTPOJISI M OLICHUBAHMS Pe3yJIbTATOB 00y4eHHUs!
I[J'ISI KOHTPOJIA YCIICBAEMOCTH W Kad€CTBa OCBOCHUA OUCHUIIIIMHBL HaCTOSIHIeﬁ

MIPOrpaMMOil MPeayCMOTPEHBI CIIEeTYIOIINE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYIEH yCIeBaeMOCTH (TEKYIIUH KOHTPOJIb);
- IPOMEXYTOYHAs aTTeCTaIus (3a4eT).

7.2 1lIkaja 1 KPpUTEPHH OLEHUBAHMS Pe3yJIbTATOB 00yUeHUS

®opMa NPOMeKYTOYHOM aTTeCTALMHU: IK3aMeH.

[IpomexxyTounasi arrectanus oOydarommxcsi B ¢GopMe 35K3aMEeHa MPOBOIUTCSA 10
pe3yJibTaTaM BBINOJIHEHUS BCEX BUAOB y4eOHOU pabOThI, MPEIyCMOTPEHHBIX YUYE€OHBIM IJIAHOM
[0 JAHHOM TUCLUIUIMHE (MOAYJIO), IPU 3TOM YUMUTBHIBAIOTCS PE3yJIbTAaThl TEKYILIErO KOHTPOJIS
ycIeBaeMoCTH B TeueHue cemecTpa. OneHKa CTelneHu JOCTHXKEHHsS O00ydaroluMHUCs
IUIAHUPYEMBIX ~ pPe3yJIbTaTOB  OOy4YeHHs MO0  JAWCUUIUIMHE  (MOJYJI0)  TPOBOIMTCS
mpernojaBaTesnieM, BEAYLIUM 3aHATUS [0 JUCUUIUIMHE (MOAYJII0) METOAOM SKCIEPTHOM
oueHku. [lo nrtoraM nmpomexyTOYHOW aTTeCTally MO AMCUUIUIMHE (MOIYJIO)  BBICTABISAETCS
OLICHKA «OTIUYHO», «XOPOLIOY, «yIOBICTBOPUTEIBLHO» WU «HEYIOBICTBOPUTEIBLHO.

OO0s3aTeLHBIMU YCIOBUSAMHU IIOATOTOBKH CTYACHTA K HpOMGX(YTOqHOﬁ aTTrecralnuu
SABJIICTCSA BBIIIOJIHCHUEC CTYACHTOM BCEX MMPEAYCMOTPCHHBIX (i)OpM TEKYIIETO KOHTPOJIA.

LWkana Onucanue
OLLeHMBaHUA

BbinonHeHbl Bce BuUAbl y4ebHOM paboTbl, NpPeaycMoTpeHHblie pabouei
nporpammon. CTyaeHT AEeMOHCTPUPYET COOTBETCTBME 3HAHWA, YMEHUN,
HaBbIKOB, NPEAYCMOTPEHHbIX MNPU WU3YYEHUN AUCUMNUHBI, OnepupyeT
3auyTeHo NPUOBGPETEHHbIMU 3HAHUAMW, YMEHUAMMW, HaBbIKAMWU, NPUMEHSET UX B
CUTYyaUMAX MOBbIWEHHOM CNOXHOCTU. MpK 3TOM MOryT ObiTb AONYLLEHbI
He3HauyUTeNbHble OLMOKK, HETOYHOCTM, 3aTPYAHEHUA NPU aHANUTUYECKUX
onepauusx, nepeHoce 3HaHUN U YMEHWN Ha HOBble, HecTaHAapTHble
cUTyauuu.

He BbinonHeHbl o06s3aTefibHble YCNOBMA MNOAFOTOBKM  CTyAEHTa K
NPOMEXKYTOUYHOM aTtTecTauumm, npeaycMoTpPeHHble nporpammor
avcumnnavHel, wnm  CTyaeHT [OeMOHCTPUMpYeT HenosIHOe COOTBETCTBME
3HaHUIN, YMEHUMN, HaBbIKOB, NPeAYCMOTPEHHbIX NPU U3YYEHUN OUCUUNIINHDI,
He 3auteno o
[OO0MNYCKAKTCS 3HaAYUTEsNIbHble OLWMOKW, NPOABAAETCA OTCYTCTBME 3HAHWM,

YMEHWI, HaBbIKOB MO pAgy MOKasaTesneW, CTYAEHT  WCNbITbIBAET
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3Ha4YUTENbHbIE 3aTPyAHEHUA NPU ONnepUpoBaHUN 3HAHUAMUN U YMEHUAMMU

npun nx nepeHoce Ha HoBble CUTYyaUUMN.

7.3  OueHo4HbIe CpeaCTBA

7.3.1. Tekyuuii KOHTPOJIb
B mpomecce 00ydeHHMs HCHONB3YIOTCS OICHOYHBIC CPEACTBA PYOEKHOTO KOHTPOJIS

YCIIEBACMOCTHU U MMPOMEIKYTOUYHBIX aTTCCTaLII/Iﬁ " CJICAYIOHUEC BUAbI CaMOCTOSATEILHOMN pa6OTbII

- HN3YyUCHHUC peKOMCH)IyeMOﬁ JIUTECPATYPbl IPU IMOATOTOBKE K JICKIIMOHHBIM,
MPAKTUYCCKUM U CaMOCTOATCIIBHBIM (KOHTpOJ'II)HBIM) 3aJaHUAM,

—  OJIaHKOBOE€ M KOMITBIOTEPHOE TECTHUPOBAHUE,

—  pedepartsl, noxnaasl Ha CHK.

[InanupoBaHue BpeMeHH Ha CaMOCTOSITENIbHYIO Pa0OTy CTyIE€HTaM Jy4Yllle OCYIECTBIATh
HAa BEChb CEMECTp U IpelycMaTpuBaTh pPETYJSIPHOE TIOBTOPEHHUE MPOUIEHHOTO Y4eOHOro
MaTepuana.

Jlns 6onee yriyOlIeHHOTO U3YYEHUS] PEKOMEHYETCsl UCIOIb30BaTh U3JaHUs, yKa3aHHBIE
B CITUCKE JOTOJIHUTEIBHOM JINTEPATYPHI.

Jlis pacmpeHusl 3HAHWHA CIIEIyeT HCIOJIb30BaTh TAaK)KE CBEACHUS, TOJIYYCHHBIC W3
MHTepHET-UCTOYHUKOB Ha COOTBETCTBYIOIIMX CAMTax, a TAaK)Ke MPOBOJIUTH MOUCK B PA3IMYHBIX
cuctemax, Takux Kak Yandex, Rambler, u monb3oBaThcs chenuanu3UpOBaHHBIMU CalTaMH,
TaKUMU Kak www.anticor.ru, http://www.naukaran.ru, http://www.maik.ru wu napyrumu,
PEKOMEHI0BaHHBIMHU TIPEToaBaTelieM Ha JIEKIIMOHHBIX 3aHSATHUSX.

7.3.2. [IpomexxyTOo4Hast aTTeCTaLMs
[lepevyeHp KOMITETEHIIMI C yKa3aHUEM ITAroB X (OPMUPOBAHUS B MPOIECCE OCBOCHHUS

o0pa30BaTeNbHOM IPOrPaMMBI.
B pesynaprate OCBOGHHS AMCHMIUIMHBI  (MOIYis) (OPMHPYIOTCS — ClEAyIoIue

KOMIICTCHIINHN:
Kopg B pe3yabTaTe ocBOEHMA 06pa3oBaTesibHOI Nporpammbl obyyatrowmiica
KomneTeHuumn Don¥eH obnapatb
CnocobHocTbio pewaTb 3agaun npodeccroHanbHOM AeAaTeNbHOCTH,
OIlK- 1 npuMmeHAAa MeToAbl MOAENUPOBaAHUA, MaTemMaTU4yecKoro aHanausa,
€CTEeCTBEHHOHaYYHble U 06LLLEMHKEHEPHbIE 3HAHMA

B mpouecce ocBoeHusi 00pa3oBaTeNbHOM MpPOrpaMMBbl JaHHbIE KOMIIETEHIIMH, B TOM
YHUCJIC UX OTACIBbHBIC KOMIIOHCHTHI, q)OpMI/Ip}IIOTCSI IIO2TAaITHO B X0J4€ OCBOCHUSA O6yanOIHI/IMI/IC$I
IUCUMIUIMH (MOAyNel), MpakTHUK B COOTBETCTBHMHM C YYEOHBIM IUIAHOM U KaJeHIapHBIM
rpadukoM yueOHOro mporecca.
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KOHTpOJIbeIe BOIIPOCHI AJIsA HpOMe)KyTO‘IHOﬁ aTreCcTallum

Bompocsl k 3adery no aucuuiuivie: «cTopus pa3BUTHSI METALTy prum».

1. Benukuii pycckuii Mmetaiuypr [1LI1. AHocoB

2. N3zBectHbll pycckuii metamrypr [1. M. O0yxoB.

3. H. B. Kanakynxkuid.

4. XXuznb u gestenpHOCTh [. K. UepHoBa — ocHOBaTens MeTauiorpadun

5. OcHoBarenb npakTuyeckoi Meramtorpapuu A. A. Pxemorapckuil.

6. H. U. BbenseB — pa3paboTunk u opraHuzaTop mnepsoro B Poccuu mpowmsBoacTsa
CIIELIMAJIBHBIX CTAJICH.

7. OcHoBatens TeOpUH TepMuueckoit 00padoTku cranu A. JI. babommH.

8. Bplnaromuiicss menaror M MccienoBaTellb B 00JacTU TEOpPUH 3akaiku cTtamu M. I
OkHOB.

9. M. K. Kypako — ocHOBaTesb JOMEHHOTO MMPOU3BOACTBA B Poccun.

10. M. A. T1aBi0B — co3aTeIh COBPEMEHHON TEOPUH IOMEHHOTO TIPOU3BO/ICTBA.

11. A. A. baiikoB — OCHOBaTeJIb COBPEMEHHON TEOPUU METAJUTYPIrHUECKHUX MPOIIECCOB.

12. H. T. I'yn11oB — BeLAAIONINICS yUeHBIH B 00JaCTH (PU3UKU METAJIIOB.

13. T'. B. KypaioMoB — ocHOBaTeiab COBPEMEHHON TEOPUU MAPTEHCUTHBIX IIPEBPAILCHHI B
CTaJIH.

14. H. C. KypHakoB — OCHOBaTellb COBPEMEHHON TEOpUU (PU3UKO-XUMUYECKUX METOOB
aHaJIn3a.

15. . I1. bapauH — KpynHbIi OpraHU3aTOp OTEYECTBEHHON METATypriu U HAyKH.

16. b. H. XXepeOuH — ocHOBaTeIh COBETCKOM MIKOJIBI JOMEHIIIUKOB.

17. A. M. CamapuH — OCHOBOIOJIOKHHUK TEOPUHU MOIYYEHUSI CBEPXUUCTBIX CILJIABOB.

18. BumgHbie coBeTCKHE y4eHbIE B 00OJACTH METAUIOBEIACHUS W MeTamypruu: . B.
Hamescknit, @. I1.

Ennepan, C. A. Uoakosckuit, H. II. Sxumes, B. C. I'anan, b. A. I'puropsn, I'. H.
Oxopokos, I1. U. [TonyxuHn, b. A.

bousap, A. A. bousap, H. A. MunkeBuu.

19. . Y. CupgopuH — OCHOBATENb aBUALIMOHHOTO MAaTE€pUaIOBEICHHUS.

20. Co3nanrie Hay4YHBIX OPraHU3AMN YEPHOU METaTypruu.

21. I1oBbITIIeHUE POJTH 3aBOJCKUX JTAOOPATOPUi B OCYIIIECTBICHUN UCCIICAOBAHMI.

22. [logroToBka py/ K TIaBKe.

23. loMeHHO€ MPOU3BOJICTBO.

24. Pa3znuBka cranu.

25. Ilpou3BoAcTBO (heppOCIIIaBOB.

26. O6paboTKa METAJIJIOB JIaBIICHUEM.

27. Pa3paboTka myyIMHrOBOTO TIpoIiecca.

28. IIpon3BOACTBO TUTEIBHOM CTaNH.

29. 3aBeplieHHE TEXHUYECKOTO MEPEBOOPYKEHUS METAJULYPruu B nepBoil nonosuHe XIX



30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
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N306perenue 6ecceMepoBCKOro crocoda MmoxydeHusl CTalm.
KonBepTrepHOE TPOM3BOJICTBO CTAIH.

PazpaboTka MapTEHOBCKOTO CIIOcO0a IMPON3BOACTBA CTAJIH.
OcHoBaTen MapTEeHOBCKOTO CIIOCO0A MOIyYEHHS CTaNH.
MapTeHOBCKOE MTPOU3BOICTBO CTAJIH.

COBCpH_ICHCTBOBaHI/Ie TCXHOJIOTHMHU U I/IHTCHCI/I(i)I/IKaI_II/IH MapTCHOBCKOﬁ IIJTaBKH.

CoBepuIeHCTBOBAHUE KOHCTPYKLIMHA MAaPTEHOBCKUX IEYEH.
Coznanne ToMacoBCKOTO CIoco0a MoTydeHHsl CTaH.
DneKTpocTalenIaBuIbHOE IPOU3BOACTBO.

DNEeKTpOMETAILTypIrysl CTajH.

CoBepieHCTBOBaHNE TEXHOJIOTUH JIEKTPOIUIABKH.
ABTOMAaTH3a1Ms ITPOLIECCOB B 3JIEKTPOMETAILTYPIHUH.
[Ipon3BOaCTBO CieMaIbHBIX CTANEH U CILIABOB.

[TonyueHune xKuAKON CTAIA BBICOKOIO Ka4ecTBa.

CriocoObl MOBBIILIEHUS KAYECTBA CIUTKA OOBIYHOTO ITPOU3BO/ICTBA.
[onmyyeHne cimTKa BEpPTHKAIbHO-HATPABICHHBIM ()OPMHPOBAHUEM.
BakyyMHbIl 1yrOBOM NEpeILIaB.

DNEeKTPOILIAKOBBIN MEPEIUIAB.

DJIEKTPOHHO-JIYYEBOM MEpEIliaB.

[ma3sMeHHO-1yroBO# NeperiaB.

OCHOBBI JINTEHHOTO MPOU3BOJICTBA
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