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1. HCJII/I, 3alavi U IVNIAHUPYEMBIC PE3YyJabTaThbl Oﬁy‘leHI/ISI o AMCIMIIJINHE

— Ilems — OsnHakomienue ¢ Oyaymiei mpodeccuedt M ¢ opraHm3amnue y4eOHOro
nporiecca B YHUBEPCUTETE;

—  IlpuBuTHE HABBIKOB K CAaMOCTOSTENBHON padoTe;

—  @opmupoBaHue TITy00KO MpodeCCHOHATHHON MOATOTOBKH OyAyIIero OakamiaBpa Ha
OCHOBE OOIIMPHOIO MCTOPUYECKOTO ONbITAa pPa3BUTHS METAUIyPIMM W HEOLIEHUMOI'O
(akTHUeCKOro MaTepuana;

— CraHoBieHHME CHELUAINCTA, OOJNANAIOIIEr0 IIUPOKUM JUANa30HOM 3HaHUH U
YMEIOILETO LIEJICHANPABICHHO HCIIOIb30BaTh MHUPOBOM ONBIT B IIPAKTUYECKONM U HAY4YHOU
JESTEIIbHOCTH.

3amauu:
— — ®opmupoBaHHE Yy CTYJIEHTOB MOTHUBAallMM K TMOJY4YEHHIO KBalu(pUKaLUU
OakasaBpa;
— Co3maHue ajanTallMOHHOW Cpelbl, MOMOTAIONIeH CTYACHTaM OCBOWUTH JaHHYIO
TUCHUILIUHY;

BoBieueHne CTyJeHTOB B HAay4YHO-HCCIIEIOBATEILCKYIO Pa0dOTy, OPUEHTUPOBAHHYIO Ha
CO3JaHUE U IPOJBUKEHUE TOTOBBIX TEXHOJOTMUECKUX PELICHUM.

[Inanupyemble pe3ynpTaThl OOy4eHUS — NPUOOPETEHHE 3HAaHUH, O00ecCIeYMBArOIINX
JOCTHKEHHE LIeJIe OCHOBHOM 00pa3oBareabHOU mporpaMMbl « MHHOBaIu B MeTammyprus».
OOyuenne no pgucuumiauHe «Vctopust pa3BUTUS METaUIypruy» HANpPaBlIE€HO Ha

¢dopmHpoBaHuE Y 00YHArOIUXCS CIEAYIOUIMX KOMITETSHIIUH:

Kon u HauMeHOBaHHe KOMIIeTeHIHIT NuankaTopsl 10CTHKEHUS
KOMIIeTeHIINH
OIIK-1. Crnocoben  pemats 3amaud | MOIIK-1.1  3HaeT:  OCHOBBI  HCTOpHH,
npodeccnoHanbHOM nesTeNnbHOCTH, | punmocoduu, mareMaTuku, (U3UKH, XUMHH,
MIPUMEHSIS METO/IbI MOJIEITUPOBAHUS, | WHPOPMAIIMOHHO-KOMMYHHUKAITUOHHBIX
MaTeMaTUYeCKOro aHaJIN3a, | TEXHOJIOTUM, WHXKCHEPHOM M KOMIIBIOTEPHOU

€CTECTBEHHOHAY4YHble U OOILIEMH)KEHEpHbIE | rpaduKu

3HAHUSA
NOIIK-1.2 ymeer: pemars CcTaHAAPTHBIE

npodeccuoHanbHbIC 33/1a4U C MPUMEHEHUEM
€CTECTBEHHOHAYYHBIX U OOIICHMH)KEHEPHBIX
3HaHUM, METOJIOB MAaTEMaTHYECKOTO aHajIu3a
Y MOJICTIMPOBAHUS

NOIIK-1.3 umeeT HaBBIKU: peIIaTh 3aJayd

npodecCHoHaATbHON JIeSTeTLHOCTH,
MPUMEHSS METO/IBI MOJICTTUPOBAHUS,
MaTEeMaTHIECKOTO aHasm3a,

CCTCCTBCHHOHAYYHBIC U O6H.I€‘I/IH)K€‘HCpHLIC
S3HaHUA




2.

MecTo AUCHHUIVIMHBI B CTPYKTYPpPE Oﬁpa30BaTeJIl)HOI7[ nmporpamMmmbIl

JucuunianHa OTHOCUTCS K dYacTH, (OpMUpyeMOW ydacTHUKaMU 0Opa30BaTeIbHBIX
OTHOIIIEHUHN.

«I/ICTOpI/IH Pa3BUTHA MCTAJUTYPrum» B3aUMOCBA3aHA HCIMMOCPCACTBCHHO C AUCHUIIIIMHAMU

MAaTEMaTUYCCKOro U €CTCCTBCHHOHAYYHOT' O LIUKJIA!

- ®u3uka,

- Xummus,

- MaremMaTH4YeCKHil aHaIn3,

- Jlunetinas anrebpa

- Ucropus Poccun.

3. CTpyKTypa U coaepkaHue JUCHUILIMHBI

OO61as TpyA0EeMKOCTh JUCHHUIUIMHBI cocTaBiseT 4 3aueTHbIX(e) enuHur(sl) (108 yacos).

3.1 Buabl yueOHO# padoThbI M TPYA0EMKOCTH

(mo popmam 0OydeHus)

3.1.1.04H0-3204Has hopma 0OyUeHUs

u/n e Buj yue6Hoii padoThl f;)c']::;quTBO Cemectp
1 AyAUTOpHBbIE 3aHATHS 36 |
B ToM gncie:
1.1 | Jlexknun 18 1
1.2 | CeMuHapckue/mpakTUYECKUE 3aHATUS 18 1
1.3 | JIaGopaTopHbIe 3aHATHS
2 CamocrosiTesbHasi padora 108 1
3 IIpomexyTOUHAs aTTeCTALMSA
3auet/aud.3auer/FK3aMeH 3auer
Htoro 144 1
3.1.2.3a0o4uHas ¢popma oOyueHuUs
w/n e Buj yueOHoit padoThl fgg)lgqecmo Cemectp
1 AyAUTOpHBbIE 3aHATHS 18 1
B ToM gncie:
1.1 | Jlekuuu 8 1
1.2 | CeMuHapckue/npakTHYECKUE 3aHATHS 10 1
1.3 | JIaGopaTopHbIe 3aHSATHSI
2 CamocTosiTe/ibHasi padoTa 126 1
3 IIpomexyTouHAas aTTeCTALMSA
3auvet/nud.3aueT/7K3aMeH 3auyer




Hroro |

144

| 1

3.2 Temaruyeckuil VIaH U3YYeHUS TUCIUTIINHbBI

(mo hopmam oOyueHus)

3.2.1.0uHo-3a04Hast popma oOyueHus

TpyroeMkocThb, Yac

AyauTopHas pa6ota |
e _ o 5 | &
w/n Pazjebl/TeMbl g °§’ E 2 % : é
JMCIATNIMHBI - 2 8 & IR -
S SZx| 55| Ei| § =
g TEE|l 28 21 8 &
5 | 225|885 | &1 28
S |SEeEl =85 |J&
1 | Bearukme pycckne yuyennle —| 105 84
OCHOBATEJIH MeTaJLIypruu U
HAYYHOI'0 MeTAJUIOBEeHHS
1.1 Benuknit pycckuii MeTaJuLypr 5 1 4
[1.IT.AHOCOB
1.2 N3BecTHBII  pYyCCKUMH  MeETajuLypr 5 1 4
I1.M.O6yxoB
H.B. Kanakyukuii 5 1 4
3
1.4 | Kuznp u gesrensHocth J.K.UepHosa 5 1 4
— OCHOBaTels MeTayiorpaduu
1.5 | OcHoBarenb MIPaKTUYECKON 5 1 4
Metautorpadguu A.A. Pxemorapckuii
1.6 | HW.bense —  pa3paboTuuk u 5 1 4
opranusatop nepsoro B Poccun
IIPOM3BOJICTBA CIIELUATIbHBIX CTaJIeH
1.7 | OcHoBaTenp TEOpUH TEPMHUUECKOMN 5 1 4
00pabotku ctanmu A.JI. baGommn
1.8  [Beimarommiics nejaror u 5 1 4
uccieoBareab B 00JaCTH  TEOpUU
3akanku cranu M.I'. OkHOB
1.9 |M.K. Kypako — ocHOBartellb JOMEHHOTO 5 1 4
1pou3BoJicTBa B Poccuu
1.10 | M.A.IlaBioB—co31aTein 5 1 4
COBPEMEHHOM  TEOPUM  JIOMEHHOTO
MIPOU3BOJICTBA
1.11 | AA. baiikos — OCHOBaTelb 5 1 4
COBPEMEHHOMN TEOpUHU
METAJIITYprHYECKUX MPOLIECCOB
1.12 | H.T.I'yauoB — BELAAIOUIMICS YUCHBIN B 5 | 4




00s1acTH (DU3UKH METAJIIIOB

1.13 | T'.B. KypaiooMoB —  OCHOBAaTelb 5 4
COBPEMEHHOM TEOPUU MAPTEHCUTHBIX
MIPEeBpalICHHU B CTAIH
1.14 | H.C. KypHakoB —  OCHOBareib 5 4
COBPEMEHHOM TEeopuun ¢buzuko-
XUMHUYECKHUX METOJIOB aHAJIN3a
1.15 W.Il.bapauH — KpymnHBIA OpraHU3aTop 5 1 4
OTEUECTBEHHOW METAJUTYPrUH U HAYKU
1.16 | B.H. JKepebun —  ocHOBaTenb 5 1 4
COBETCKOM MIKOIBI JIOMEHIITNKOB
1.17 | AM.Camapuds — OCHOBOIIOJIO)KHUK 5 1 4
TEOPHH  TIONYYEHHUS  CBEPXUYHCTHIX
CILJIaBOB
1.18 |Buanble coBeTCKHE y4YeHBIE B 00IacTH 5 1 4
METAJUIOBEICHHU U MeTaiutypruu: 5.B.
Hamesckuii, @.I1. Epnepan, C.A.
HoakoBckuid, H.IIL. Sxuines,
B.Cl'ansn, Bb.A. TI'puropsu, I'.H.
Oxopokos, IL.M. [Ilomyxun, Bb.A.
bousap, A.A. bousap, H.A. MunkeBnuu
1.19 [N.1.Cunopun — OCHOBATelb 5 1 4
ABUAIMOHHOTO MaTepUaIOBeICHUS
1.20 | Co3manue Hay4dHBIX  OpraHU3aIui 5 1 4
YepHOM METaJLTypriu
1.21 | IloBeirenue posu 3aBOJCKUX 5 1 4
J1a00paTOPHUH.
2 Hcropus pa3sBUTHSA METALIyPIrUH 5 1 4
KaK HAYKHU
2.1 |[lomeHHOE MPOU3BOACTBO 5 1 4
3 PaszButne cmoco0oB  mepenena 30 10 20
4YyIr'yHa B ’KeJjie30
3.1 Pa3paboTka myamuHroBOro mpoiecca 3 1 2
3.2 |[Ipon3BOACTBO TUTEIBHOMN CTATH 3 1 2
3.3 | 3aBepuieHue TEXHUYECKOTO 3 1 2
MEPEBOOPYKEHHUS  METATyprud B
niepBoii nojioBuHe XIX B.
3.4 | U3oOperenue OGecceMepOoBCKOTO 3 1 2
croco0a MoTy4eHus! CTaIn
3.5 | KonBeprepHoe npou3BOACTBO CTAIU 3 1 2
3.6 | Pa3paboTka MapTEHOBCKOTO CIIocoda 3 1 2
[OJTyYEHUs CTaIN
3.7 Co3xannre TOMacoOBCKOTO cnocoda mo- 3 1 2
TTy4eHHUs CTalu
3.8 | DuekTpocTaneniaBuibHOE 3 1 2




MIPOU3BOACTBO
3.9 [Tpon3BOACTBO CrieLMANIBHBIX CTAICH 3 1 2
U CIJIABOB
4 OCHOBBI JIUTEIHOT O 3 1 2
MPON3BOACTBA
WroroBas artectanus 3auer
Hroro | 144 18 18 108
3.2.2. 3aounas ¢popma oOyueHHS
TpynoeMKoCTD, Yac
AyauTopHas pa6ora | =
= - s = | 3
W/ Pasnennbi/TemMbl g E’ % E % : E
JIMCUMILUINHBI < Q8 & =i 3
= SZx| 88 S
= |SEE| &5 & 28
e HEEIEREE
O Es| B » O 2
1 | Beiukme pycckme  y4yeHnle —| 92 8 84
OCHOBATEJIH MeTAJLIypruu |
HAYYHOT'0 METAJLJIOBEIeHH s
1.1 Benukuit pycckui MeTaJuLypr 1 4
[1L.IT.AHOCOB
1.2 W3BecTHBII  pyCcCKHMH — MeTajulypr 4
I1.M.O6yxoB
H.B. Kanakynkuii 4
3
1.4 | Kuzsp n pearensHocTh J[.K.UepHoBa 4
— OCHOBAaTelIs MeTajiorpaduu
1.5 | OcHoBarenb MIPaKTUYECKON 1 4
Metautorpadguu A.A. Pxemorapckuii
1.6 | HW.benseB —  pa3paboT4uk U 4
opranuzatop nmepBoro B Poccumu
MIPOU3BOCTBA CIELUATBHBIX CTaJICH
1.7 | OcHoBarenb TEOPUM TEPMHUUYECKOU 1 4
o6pabotku ctamm A.Jl. babomun
1.8 |Bermaromuiics rnexaror u 4
rccienoBaTeslb B 00JIacTH  TEOpHUH
3akanku craau M.I'. OkHoB
1.9 M.K. Kypako — ocHOBaTeab JOMEHHOTO 1 4
npou3BoacTBa B Poccuu
1.10 | M.A.IlaBnoB—co31aTeNnn 1 4

COBpeMeHHOﬁ TCOpUU JOMCHHOI'O

MIPOMU3BOICTBA




AA. baiikos — OCHOBATEIb
COBPEMEHHOM TEeopuun
METaJUTyPTHUECKHX MPOIIECCOB

1.12

H.T.I'yn1oB — BeIAAQIOMIMICS YYCHBIN B
00J1acTH (DM3UKHU METAJIIIOB

1.13

I'B. KypaomMoB —  ocHOBareib
COBPEMEHHOM TEOPUU MAPTEHCUTHBIX
MIPEBPAILICHUH B CTAJIU

1.14

H.C. KypnHakoB —  ocCHOBaTelb
COBPEMEHHOM TEOPHUH busuko-
XUMHWYCCKHUX METOA0B aHaJIn3a

WN.I1.bapauH — KpyIHBIA OpraHU3aTop
OTEYECTBEHHOW METAJUTYPIMU U HAYKH

1.16

b.H. Xepebun —  ocHOBarenb
COBETCKOM MIKOIBI JIOMEHIITUKOB

1.17

A.M.CamapuH — OCHOBOIIOJIOKHUK
TEOPUH  TIOJTYYEHHUS  CBEPXUHUCTHIX
CILUIaBOB

1.18

Bunnbie coBeTckue ydeHble B 00J1acTH
METAJUIOBEICHHS U MeTaiutypruu: 5.B.
Hamesckuii, @.I1. Epnepan, C.A.
HoakoBckuid, H.II. Sxwuies,
B.Cl'ansn, b.A. TI'puropsu, I'.H.
OxopokoB, IL.M. [Ilomyxun, Bb.A.
bousap, A.A. bouBap, H.A. MunkeBuu

1.19

N.N.Cunopun — OCHOBATEIIb
aBUAIIMOHHOTO MaTepUaOBEICHUS

1.20

Co3nmanue HaAy4dHBIX  OpraHU3aINi
YePHOM METaJLTyprHH

1.21

[ToBbilIeHHE ponun
n1abopaTopuid.

3aBOJCKUX

HcrTopusi pa3sBUTHSA METALIyPIrUH
KaK HAYKH

JloMeHHO€E MPOU3BOJCTBO

PazButue cmoco0oB  mepeaena
YYI'YHA B JKeJI€30

48

10

38

3.1

PazpaboTka myyIMHIOBOTO Mpolecca

3.2

HpOI/ISBO,I[CTBO TUT'CIBbHON CTaJIN

|

33

3aBepiieHue TEXHUYECKOTO
MEPEBOOPYKEHUS]  METAUIyprud B
nepBoii nojioBuHe XIX B.

34

N300perenue 6ecceMepOBCKOTo
croco0a MoTydeHUs CTaIn

3.5

KOHBepTepHOG IMPOU3BOJACTBO CTAJIN

N

3.6

Pa3paboTka MapTeHOBCKOTO criocoda
[OJTyYEHUs CTaIn

N
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3.7 Co3manne ToOMacoBCKOro crrocoda Io- 1 4
TTydeHUs CTalln
3.8 | DnekTpocTalieryIaBUIIbHOE 1 4
MIPOU3BOICTBO
3.9 | IIpou3sBOACTBO CIIELIMANIBHBIX CTAJIEH 1 4
U CIUIaBOB
4 OCHOBBI JIUTEHHOT'0 1 2
NMPOU3BOJACTBA
Hrtorosas arrecTanus 3aueTr
Hroro | 144 8 10 126

3.3 Conep:xkanue JUCUMIIMHBI

Yactsp 1. Besimkue pycckue yyeHble — OCHOBATeIM MeTAJJIYPIrHU U HAYYHOT0
MeTaJVI0BeleHUSA
1.1. Benukuii pycckuii metamunypr [L.I1.AnocoB
1.2. U3BecTHbIit pycckuid Metamutypr [1.M.O0OyxoB

1.3.H.B.Kanakyuxuii
1.4. XKuznub u gesrenpaocts [.K.UepHOoBa — ocHOBaTeNs MeTaIUIOTpaduu

1.4.1. Pa6ora Ha OOyXOBCKOM 3aBOA€ M HayuyHble OTKpPBITUA B 00JIaCTH
MeETaJITypruu

1.4.2. 3aHATHS TOPHBIM IPOMBICIIOM U CIy’k0a B IyTeHCKOM BE10MCTBE

1.4.3. IIpodeccypa B apTwuiepwiicKOW aKaAeMHH W JIOCTHDKCHHE MHPOBOTO
NIPU3HAHUS B HayKe.

1.4.4. OcHoBHbIE pe3ysibTaThl HayuHO aestenbHocTy 1. K. YepHosa

1.4.5. J.K.YepHOoB u apTHIIEpHUIICKOE €TI0

1.4.6. Hay4ano-o0mecTBenHas aesrensHocTh JI.K.UepHoBa

1.4.7. [Tocneanue ronw! xu3Hu, 60138 1 cMepTh J[.K.UepHoBa

1.4.8. JI.K.YUepHOB u coBpeMEeHHasi METAJUTyprus

_1.5. OcHoBarenp npakTuyeckoil meramaorpadpuun A.A. Pxemorapckuii
1.6. H.U.bensieB — pa3paboTuuk M opraHuzaTop nepsoro B Poccuu mnpousBoacTsa
CIEeLUAIbHBIX CTanen
1.7. OcHoBaTenb Teopuu TepMudeckoir 00padboTku crtamm A.JI. babomuH
1.8. Boiaromuiicst mearor u MccieoBarenb B 001acTH TeOpUH 3aKayku ctand M.
OxHOB
1.9.M.K.Kypako — ocHOBaTenp JOMEHHOTIO MPOou3BocTBa B Poccun
1.10. M.A.ITaByoB — co3aaTesib COBPEMEHHON TEOPUU JOMEHHOTO MPOU3BOJICTBA
1.11. A.A. BaiikoB — OCHOBAT€Nb COBPEMEHHOM TEOPUU METAITYPTUYECKHUX MTPOLIECCOB
1.12. H.T.I'ynuoB — Belato1uiics yueHsli B 001acT (GU3MKU METAJUIOB
1.13. I'B. KypawomMoB — oOCHOBarellb COBPEMEHHOW TEOPHUM MapPTEHCUTHBIX
MPEBPALLICHHI
B CTaJIN
1.14. H.C. KypHakoB — OCHOBaTellb COBPEMEHHOW TEOpHH (PU3NKO-XUMHUYECKIX METOI0B
aHaJM3a
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1.15. N.I1.bapauH — KpynHbBINA OPraHU3aTop OTEUECTBEHHOW METALTypriy U HAyKU

1.15.1. N.Il.bapauH — opraHusaTtop MeETaUypruyeckoro mpousBoxacra. IlyTe
cTaHOBJICHHS JTMYHOCTH VMBana IlaBnoBuya bapauna

1.15.2. WN.I1.bapaun — pykoBoautens Ky3neukcrpos

1.15.3. HestensHocth W.I1.bapauna B roast Benukoit OTeuecTBEHHONW BOMHBI

1.15.4. N.I1.bapaun — opranu3aTop MeTaUTypruuecKol HayKu

1.16 b.H. XKepebun — ocHOBaTeNb COBETCKO IIKOJIbI IOMEHIIIUKOB

1.17. AM.CamapuH — OCHOBOIIOJIOKHHUK TEOPUH MOIYUYEHHs] CBEPXUUCTHIX cIuiaBoB 1.18.
Bunnsle coBeTckue yueHble B 00JacTu MeTaioBeieHus U metautypruu: S.B. [la-

meBckuii, O.I1. Eqgnepan, C.A. Noakosckuii, H.IT.JIskumes, B.C.I'anstH, b.A.I'puropsiy,

I''H.Okopokos, IL.U. Ilonyxun, b.A. bouBap, A.A. bouBap, H.A. Munkesuu 1.19.

N.N.Cunopus — ocHOBaTeNb aBUALIMOHHOTO MaTepUaIOBEICHHS

1.20. Co3nganue Hay4HBIX OpraHM3alMi YEPHON METAILTYPIUn

1.21. IloBbllieHHEe pOJM 3aBOJACKHX JaOOpaTOpuil B OCYILIECTBIEHUU TEXHUYECKOTO
nporpecca

Yactp 2. UcTopust pa3sBuTHS METAJLIYPIHH KaK HAYKH
2.1. loMeHHO€ pOU3BOJCTBO

2.1.1. BeimnaBka meramia
2.1.2. N3menenus B Texuuke metamurypruu 2.1.3. I3MeHeHus: B JIOMEHHOM
MIPOU3BOJICTBE

2.1.4. YcoBepilIeHCTBOBAHUE JOMEHHOIO MPOU3BOICTBA

Yacrts 3. PazBuTne cnoco00B nepeaesa 4yyryHa B Jkejie3o
3.1. Pa3paboTka myyIMHrOBOTO TIpoIiecca
3.2. [Ipou3BOACTBO TUTEIBHOMN CTAIN

3.3. 3aBepILieHHE TEXHUYECKOTO NEPEBOOPYKEHUS METAJUTYPIHH B
nepsoi nosiopuHe XIX B.
3.4. N300peTenne GecceMepoBCKOro croco0a MoMy4eHus CTaIu
3.5. KonBepTepHOoe MpOU3BOJACTBO CTAIN
3.6. PazpaboTka MapTEHOBCKOI'O CIIOCO0A MOMYyUYSHUS CTalIU
3.6.1. OcHOBaTenu MapTEHOBCKOTO crIoco0a MOIy4eHUs CTalu
3.6.2. MapTeHOBCKO€ MTPOU3BOJCTBO CTAIH

3.6.3. CoBeplIeHCTBOBAHNE TEXHOIOTUN U UHTEHCU(UKAIIUS MAPTEHOBCKON IIIaBKH
3.6.4. CoBepiIeHCTBOBAHNE KOHCTPYKIIMU MapTEHOBCKUX Meyeit

.3.7. Co3naHue TOMacOBCKOT'O CIIOc00a MOMyYCHHS CTalIN
3.8. DnexTpocTanenaaBuiIbHOE IPOU3BOICTBO

3.8.1. DnekTpoMeTalTyprusi craiu
3.8.2. CoBepiIeHCTBOBAHNUE TEXHOJIOTHH 3JIEKTPOIUIABKU
3.8.3. ABTOMaTH3a1Ms MPOIECCOB B AJIEKTPOMETAITYPTrUn

3.9. [Ipou3BOACTBO CHEMATIBHBIX CTAJIEN U CIIJIABOB
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3.9.1. [lonyueHue xKUAKOMN CTAIM BHICOKOTO KauecTBa

3.9.2. Crioco6bl MOBBILIEHHSI KAUeCTBA CIIMTKA OOBIYHOTO MTPOU3BO/ICTBA
3.9.3. [lonyyeHue CIUTKa BEPTUKAIBHO HAPABICHHBIM (DOPMUpPOBaAHUEM
3.9.4. BakyyMHBII TyTOBOM NEPETLIAB

3.9.5. DneKTpoIIaKOBBIN NEeperiaB

3.9.6. DIIEKTPOHHO-JIy4€BOM MEpEIIaB

3.9.7. I1na3MeHHO-1yTOBOI NEeperiaB

3.4 TeMaTuKa CEeMMHAPCKHUX/TIPAKTHYECKUX U J1a00PATOPHBIX 3AHATHHI

3.4.1.CemuHapcKue/IpaKTUICCKUE 3aHITHS

Ilpakmuueckas paboma 1

OOmrast XxapakTepUCTHKAa UCTOPUYECKUX YCIOBHM M HSKOHOMHUYECKOTO MOJIO0KESHHUS
rocyJJapcTBa, MOCTYKHMBIIUX HAyaJoOM CTaHOBJECHUS METaNIOBEJICHHS U METaTypruu, Kak
HOBOT'O HayYHOTI'0 HAIpaBJIEeHUs (CEMUHAp).

Ipakxmuueckas paboma 2
AHanu3 UCTOPUYECKUX ACMEKTOB B pa3BUTHM Poccuu sexalmux B OCHOBE Haubolee
BOKHBIX HAYYHBIX OTKPBITUH, caenaHHbIX [1.I1. AHOCOBBIM, U UX 3HAYCHHE (CEMHUHAP).

Ilpakmuueckas paboma 3

OO6mas monuTHueckas 0oOCTaHOBKAa M MeEXIyHapoaHoe monoxeHue B Poccuu, mociy-
KUBIIMX TOMYKOM 1751 ¢popmupoBanus JuyHoctd J[.K. UepHoBa Kak BBIJAIOLIETOCS yYEHOTO
OTEUECTBEHHOW WU MUPOBOU HAYKH (CEMHUHAp).

Ilpakmuueckas paboma 5
AHaM3 UCTOPUUECKUX YCIIOBHIA B Poccuu Jiexalnx B OCHOBE CO3/IaHUS BIICPBBIC B MHPE
MeTautorpaguIecKoi 1aboparopuu (ceMUHap)

Ilpakmuueckas paboma 6

Hctopuueckast o6ctaHoBKa B Poccuu, mocmy>KuBIIasi OTIPABHBIM ITyHKTOM B pean3aliiu
npen H.M. benseBa mno co3maHuio caMol IepBod M KpynHoM B EBpome HaydHO-
UCCIIEIOBATEIbCKOM  JIAOOpPAaTOpUM IO  aHalIM3y  KauecTBa  CIELMAIbHBIX  CTalled
(cemunap).3acnyra M.K. Kypako B (opMupoBaHuu U pa3BUTHH OTEYECTBEHHOTO JIOMEHHOTO
MIPOU3BOICTBA (CEMUHAD).

IIpaxkmuueckas paboma 6

Xapaxrepuctuka obmero Bkiaaa M.II. bapauna B perieHHun OCHOBHBIX Hay4HBIX W
IIPOU3BOJCTBEHHBIX BONPOCOB OTEUECTBEHHOM YEPHOI METaUTypruu (CEMUHAD).

3.4.2.JIaGopaTopHbIe 3aHATUS

Y4eOHBIM MIIaHOM HE MPEYCMOTPEHBI
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3.5 Temaruka KypcoOBbIX IPOEKTOB (KYPCOBBIX padoT)

Y4eOHBIM MJIaHOM HE TPEyCMOTPEHBI

4. YdeGHo-MeToqNYeCKOE H HHPOPMAIMOHHOE 00ecreyeHne
4.1 Hopmartusnsblie 1oKyMeHTbI 1 I'OCTb1

[Ipy n3y4eHn TUCIUILIMHBI HE IIPEyCMOTPEHBI

4.2  OcHoBHas JMTEpaTypa

l.AnmacoB AM. DnektpoMeramnyprus crand W (eppocruiaBoB. Beenenue B
CIIEIUAIIBHOCTE: YueOHoe nocoodue. — Tomck: M3n-so TITY, 2006. — 398c¢.

2.Pycckue yuensie metaiosenpl. .M. Haxumos, A.T'. Paxmraar. — M.: 1951.
—503c.

3.J1.K. YepnoB u mayka o mertamiax. Ilox pen. H.T. I'yaumosa. T'ocymapcTBeH- Hoe

HAaYyYHO-TCXHUYCCKOC U3AATCIBCTBO JIMTECPATYPHI I1I0 qepHOﬁ U IBETHOMU MCTAJUIYypTHUU. — M.:
1950. - 563 c.

4.Wcropus texnuku. A.A. 3popeikun, H.1. Ocsmosa, B.W. Uepnsies, C.A. lllyxapaun
nox.pen. F0.K. Munonosa. — U3n-Bo Cowpkrus, M.: 1962. — 772c.

5.Anacos A.M. CrenmanbpHasi dJIEKTPOMETALTYPrus. — YdeOHoe mocobue. — ToMCK:
Wzn-o TITY, 2003. — 182c.

6.Kapamsun B.W. OGorauienue py uepHbIx MeTawioB. — M.: Hexpa, 1985. — 216c¢.

4.3 JlomoJHUTeJbHAS JUTEPATYPA

1.Bakyymnas meramnyprust / Tlox pex. A.M.Camapuna. — M.: Meramnyprus- aar, 1962.
—516¢.

2.BBeficHHE B TEXHOIIOTUIO BJIEKTPOHHO-IYYEBBIX Mpoueccos/ Ilep.c aHrim. mom pen.
H.A.Onpmanckoro. — M.: Meramnyprus, 1965. — 396¢.

3. Jaxyopr V., Xoin J[. DneKTponuIakoBblii nepemias. - M.: Mertawtyprus, 1973. —

192c.

4.Epoxun A.A. [1nasMeHHO-IyroBas IiaBka METAJUIOB U crulaBoB. — M.: Hayka, 1975. —
188c.

S.Kanyrun A.C. DieKkTpoHHO-JIy4eBas IIaBka MetauioB. — M.: Merayprus, 1980. —
168c.

6.Menosap B.U., Jlaram 10.B. Dnekrponurakosbiii mepemias. — Kues: Hayk.aymka,
1965. — 80c.

7. Teopus u TexHonorus npoussozctsa peppocmiasos M.U. Iacuk, H.IT.JIskumes, b.1.
Emnun. — M.: Metaiuyprus, 1988. — 784c.

4.4  DjekTpoHHBbIC 00pa30BaTe/bHbIEC PeCypPChI

http://www.base-metal.ru/history.html - Mcropust yepHOit MmeTanmmypruu
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http://itod.ru/ucropusi-pazpurus-meramaypruu.html - Micropust pa3Butus MeTamtypruu
http://werawera7.norad.ru/l.html - [IpeBusist metamutyprus. Mcropus.
https://online.mospolytech.ru/course/view.php?id=930

4.5 JluneH3HWOHHOEe MW CBOOOJHO PpacmpocTpaHsieMoe TMPOrPpaMMHOeE
obecreueHue
Ne HaumenoBanue | Pazpadorumnk I1O JocTynHocTh Ccbuika Ha Equnblii
(mpaBoo06.J1agaTeib) (IMUeH3HOHHOEe, | peecTp POCCHMCKHX
CB0O0OIHO nporpamm ist IBM n
pacnpocrpansiem | B[ (npu HaMumnm)
oe)
1. Moit Oduc OO0 "HOBBIE JInneHsnoHHoe https:/
OBJIAYHBIE reestr.digital.gov.ru/
TEXHOJIOT' " reestr/301558/?
sphrase_1d=943375

4.6 CoBpemeHHbIe MpodeccHoHATbHBIE 0a3bl JAHHBIX U HHPOPMALIMOHHbIE
CIIPaBOYHbIE CHCTEMbI

1. | Gubanorexn

(eLIBRARY.RU)

HocTynn
Ne HaumenoBanue Ccbliika Ha pecypc
ocTh
NuadpopManmoHHO-CIIPABOYHbIE CUCTEMbI
. | Andopmarponnbie pecypel Cetn http:// www.consultant.ru HoctymHo
Koncynprantlnroc
JIEKTPOHHO-0UO0JIMOTEYHbIE CUCTEMBI
Jlanb https://e.lanbook.com/ HoctymHa B ceTn
1. HutepHer 6e3
OTpaHUYCHUI
IPR Books https://www.iprbookshop.ru/ | JloctynHa B cetn
2. HutepHer 6e3
OTpaHUYCHUI
IIpodeccnonanbubie 6a3bl JAHHBIX
ba3a nanHbpIx Hay4HOM snekTpoHHON | http://www.elibrary.ru JlocTymHO

2. | WebofScienceCoreCollection —

http://webofscience.com

JocrynHo



http://webofscience.com/
http://www.elibrary.ru/
http://www.consultant.ru/
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
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noJMuTeMaTHYecKas peepaTUBHO-
oubmmorpaduueckas
WHAYKOMETPHUYECKAs
(bubnmomerpuryeckasi) 0a3a TaHHBIX

5. MarepuajibHO-TeXHHYECKOe o0ecredyeHue

Aynuropun kadenpsl «Mertamtyprus» asl204, aBl1205, aB1206, aB1206a ocHaiieHsbl
HOYTOYKaMH, IPOEKTOPOM, SIKPAHOM, YIEOHBIM MaTEPHAIIOM.

6. MeToauvecKkue peKoMeH alun

6.1 MeToanueckue peKOMEHIAIUH VIS MTPENoAaBATesl 0 OPraHU3aANNU
00y4eHus

[Ipu opranmzanuu y4uyeOHBIX 3aHATUNA (JIEKIUN, CEMHHApPOB, MPAKTUUYECKUX 3aHSITHUH,
1ab0opPaTOPHBIX, CAMOCTOSTENLHBIX U BBITYCKHBIX padoT, a TaKKe KYypCOBOTO MPOSKTUPOBAHMUS)
CJIeIyeT UCIOJIb30BATh AJIEMEHThl HHTEPAKTHBHOTO OOYUYEHHUSI Ha BCEX ATamax Jjisi BOBJICUCHUS
CTY/IEHTOB B IIpoIiecC Mo3HaHus. [t 3Toro 1enecoo0pa3Ho UCTIONIb30BaTh CIAeIYIOIUE (POPMBI:

- AUaJIoroBoc O6y‘~ICHI/I€, B XO0AC€ KOTOPOT'O OCYIIECTBIIACTCA B3aUMOJCHCTBIE
npenoaaBaTesd U CTYACHTA,

- MO/JICIMPOBAHKE, TO €CTh BOCIPOU3BEICHHE B YCIOBHUSIX OOYUYECHHUS T10
JTAHHOW JUCIHUIUIMHE TPOILIECCOB, IPOUCXOISIINX B PEaTbHOCTH;

— KOMIIbIOTEpH3alis  OOyYeHUs Ui WHTCHCU(HUKAIMM W  PACIIUPCHHUSI
BO3MOXKHOCTEH 00pa30BaTeIbHOTO MPOIIecca;

— WCIOJIb30BaHUE CPEJICTB HAIJIJHOCTU: CTEHAbl C KOMIUIEKTOM Yy4eOHO-
METOJIMYECKON JIMTEpaTyphl, IUJIAKaThl IO TEeMaM, HaTypHble 00pa3libl, MYJbTUMEAUNHBIE
CHCTEMBI, KApTOTEKy Y4eOHBIX BUCOCIANI0B U BHICO(DUIBMOB U JIp.

6.2 Meroauyeckne YyKazaHusi I OOy4YAKOIIMXCA 1O OCBOEHMIO
JUCIHUIIINHBI

Jns MakcUMalbHOM WHAMBUIyAIU3AIUU JIEATEIBHOCTH CTYACHTa, YUYEOHBIM IJIAHOM
MPEAYCMaTPUBACTCS BPEMS IS CAMOCTOSITEIIbHOM PaOOTHI.

Cpenu OCHOBHBIX BHJIOB CAMOCTOSITEIBHOM PaOOThl  TPAJAUIIMOHHO  BBIICISIOT:
TBOPUYECKYIO JESATENIbHOCTh CTYAEHTa B ayJUTOPHM, IPU BHEAYIUTOPHBIX KOHTAKTax C
MpenoiaBaTesieM Ha KOHCYJIbTAIMSAX W JOMAIIHEW TMOJATOTOBKE K JICKIUAM, CEMHHAPCKUM U
MPAKTUYECKUM 3aHITHUAM, 3a4eTaM M HK3aMeHaM, MNpe3eHTalusM U JOoKJIajgaM; HalucaHue
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pedepaToB, BBITOJHEHHE JTa00PATOPHBIX M KOHTPOJIBHBIX paboT; ydacTue B HAy4yHOH paboTe U
mp.

Lenb camocTosITeNbHON PabOTHI CTYyIEHTa — OCMBICIIEHHO U CaMOCTOSTEIBHO PaboTaTh
CHayajla ¢ Yy4yeOHbIM MaTepuajoM, 3aTeM C Hay4yHOH HHQOpMaluell, 3aJ0KUTh OCHOBBI

caMooOpranm3aguu M CaMOBOCHHTAaHUSA C TCEM, YTOOBI IIPpUBUTH YMCHHC B naaneﬁmeM
HCIMPCPBIBHO IMOBBIIIIATH CBOIO HpO(I)eCCI/IOHaJ'IBHyIO KBaJII/I(bI/IKaI_II/IIO.

ITnanupoBaHNe BpeMEHH Ha CAMOCTOSATENILHYIO PabOTy CTyIEHTaM JIydllle OCYLIECTBIISATH
Ha BEChb CEMECTp W NpeayCcMaTpuBaTh pEryJIIpHOE IIOBTOPEHHE IPOHAEHHOrO Y4eOHOro
MaTepHaa.

st Gonee yriryOiIeHHOTO U3YUYEHUs] pEKOMEHAYETCS MCIOJIb30BaTh U3AAHUS, yKa3aHHbIE
B CIIUCKE JOIIOJIHUTEIBHOM JINTEPATYPHI.

7. DoH/ OLICHOYHBIX CPeICTB

7.1 MeToabl KOHTPOJISI U OLIEHUBAHMS Pe3yJbTATOB 00y4eHUs!
JIst  KOHTPOJSI yCIIEeBaEMOCTH ¥ KavyeCcTBa OCBOCHUS JUCHHUIUIMHBI HACTOSIICH

IPOTrpaMMOil peyCMOTPEHBI CIIEAYIOIINE BUAbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH yCIIEBaeMOCTH (TEKYIIUI KOHTPOJIb);
- IPOMEXXYTOYHAs aTTecTalus (3a4er).

7.2 Ikana u KpUTEPUH OLIEHNBAHHUSA Pe3yJIbTATOB 00y4YeHUSA

dopma NPOMeKYTOUHON ATTECTANMH: IK3AMEH.

[IpomexyTounas arrectarus oOydaromuxcss B (opme 5K3aMeHa MPOBOAMUTCS IO
pe3ysibTaTaM BBINOJIHEHUS BCEX BUAOB yueOHOU paboThl, MPEAyCMOTPEHHBIX YUYEOHBIM IJIAHOM
M0 JAHHOW MUCIUIUIMHE (MOAYJIO), IPU 3TOM YYHUTHIBAIOTCS PE3yNbTaThl TEKYIIETO0 KOHTPOIS
ycreBaeMoCTH B TeueHHe cemecTtpa. OleHKa CTeNneHH JOCTHXKEHHUS O0O0yYaroIlUMUCs
IUTAHUPYEMBIX ~ pe3ylbTaTOB  OOy4YeHHs [0  JUCHUIUIMHE  (MOJYJIO)  MPOBOJUTCS
mpernojaBaTeneM, BEAYUIUM 3aHATHUS MO JUCHUIUIMHE (MOAYJI0) METOAOM JKCIEPTHOMN
orneHku. [lo uroram mpomMexyToyHOW aTrTecTaluy MO AUCUMUIUIMHE (MOAYJIO)  BBICTABIISIETCS
OLICHKA «OTJIUYHO», «XOPOILLIOY», «YIOBIECTBOPUTEIHLHO» U «HEYIOBIECTBOPUTEIHLHO.

O0s3aTEILHBIMH YCIOBUSAAMHU TIIOATIOTOBKHM CTYIACHTA K HpOMG)Ky’fO‘IHOfI aTrTeCTalnnu
ABJIICTCS BBIIIOJIHCHHUC CTYACHTOM BCCX IIPEAYCMOTPCHHBIX (1)OpM TCKYIICTO KOHTPOJIA.

HIkaJuaa Onucanue
OLICHUBAHUSA
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BrimonHeHsl Bce BHUABI Y4eOHOU paboOThI, MpeaycMOTpeHHbIE paboueit
nporpammoii. CTyIEHT JEMOHCTPUPYET COOTBETCTBHUE 3HAHHWM, YMEHHUH,
HABBIKOB, MPEAYCMOTPEHHBIX TPU U3YYCHUU JAUCIHUILIUHBI, OIEPUPYET
3auTeHo NPHOOPETCHHBIMU 3HAHHUSMH, YMEHUSMH, HaBBIKAMH, TPUMEHSIET WX B
CUTYaIUSX TOBBIMICHHOW CJIIOXHOCTH. [Ipy 3TOM MOTYT OBITH JOITYIICHBI
HE3HAYUTEIbHbIe OMIMOKHU, HETOYHOCTH, 3aTPYJHEHHUS IPU aHATUTUYECKUX
orepanusax, IEpPeHOCe 3HAHWK W YMCHHM Ha HOBBIC, HECTAHIAPTHHIC
CUTYyallUH.

He BbimosnHeHsl o00s3aTenbHble  YCIOBUS IOATOTOBKUM  CTYJIEHTa K
IIPOMEKYTOUHON aTTecTaluy, peayCMOTPEHHBIE IIpOrpamMmmoin
JUCIMIUIMHEL, WM CTyIeHT JEMOHCTPUPYET HEINOJHOE COOTBETCTBUE
3HaHUM, YMEHUH, HABBIKOB, NPEyCMOTPEHHBIX IIPU U3YYECHUU JUCLUIUIMHBIL,
He sauteno JIOMYCKAIOTCSl 3HAYUTEIbHBIC OIIMOKH, MPOSIBISETCS OTCYTCTBUE 3HAHUMA,
YMEHUH, HaBBIKOB 110 POy IIOKa3aTelled, CTYJEHT HCIBITHIBACT

3HAQYUTEIIBHBIE 3aTPYAHECHUS IIPU ONIEPUPOBAHUM 3HAHUSAMU U YMEHUSAMHU IIPU

HX ICPCHOCEC HAa HOBLIC CUTyalluH.

7.3  OueHo4HbIE CpeacTBa

7.3.1. Tekyuuii KOHTPOJIb
B mnpouecce oOyueHHs HUCHOJB3YIOTCS OLICHOUHBIE CPEICTBA PYOEKHOIO KOHTPOJIS

YCIEBAaEMOCTH U MPOMEXKYTOUHBIX aTTeCTAllUil U CIEAYIOLIUE BUABI CAMOCTOSITEILHOM pabOThI:

- HN3YUCHUC pCKOMeHI[yeMOfI JUTCPATYyphl IpU IOATOTOBKE K JICKIIMOHHBLIM,
MPAKTUYCCKUM U CaMOCTOATCIIbHBIM (KOHTpOJII)HbIM) 3aJaHUAM;

- 0J1aHKOBOE U KOMIIBIOTCPHOC TECTUPOBAHUE,

—  pedepatsi, noknaasl Ha CHK.

[TnannpoBaHre BpeMEHH Ha CAMOCTOATENBHYIO PadOTy CTyAEHTaM JIydllle OCYIIECTBIATh
Ha BECh CEMECTp M IMpelycMaTpUBaTh PETYJSIPHOE TMOBTOPEHHE MPOWIEHHOrO Y4eOHOTO
MaTepHara.

Jlns 6onee yriyOlIeHHOTO M3Y4YE€HUS PEKOMEHIYETCsl UCTIONIb30BaTh U3JaHUs, yKa3aHHBIE
B CITUCKE JIOTIOJTHUTEIILHON JTUTEPATYPHI.

JIis paciiMpeHusi 3HAHWHA CIIeIyeT WCIIONIb30BaTh TAKXKE CBEJACHHS, IOJYYCHHBIC H3
I/IHTepHeT-I/ICTOqHI/IKOB Ha COOTBCTCTBYIOH_[I/IX caﬁTax, a TAKXe HpOBOJII/ITI) IIOUCK B paSJ'II/I'-IHI)IX
cucTeMax, Takux Kak Yandex, Rambler, u moyib30BaThcs cCrienuaIn3upOBaHHBIMKM CalTaMH,
TaKUMU Kak www.anticor.ru, http://www.naukaran.ru, http://www.maik.ru wu napyrumu,
PEKOMEHI0BAaHHBIMH IPETIOIaBaTEeNIeM Ha JICKIIMOHHBIX 3aHSATHUSIX.

7.3.2. [IpomexxyTO4Has aTTecTalus
[TepedeHb KOMIETCHIMN C YKa3aHUEM 3TAIllOB MX (POPMHUPOBAHUS B TPOIECCE OCBOCHHS

00pa3zoBaTeIbHON MPOTPAMMBI.
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B pesymprare OCBOGHHS JUCHUIUIUHBI  (MOAYNs) (OPMHUPYIOTCS — CIEAYIOIINE
KOMIIETCHIIUH:

Kon B pe3ysabTare ocBoOeHUs1 00pa30BaTebHOI MPOrpaMMbl 00y4ar0oUIUiCs
KOMIEeTEeHIIUH JA0JI2KeH 00J1a1aTh

CniocoOHOCTRIO pemath 3amadd  MpodheCCHOHANBHOW ACSATEIBHOCTH,
OIIK- 1 INpUMEHASI METOAbl MOJCIHUPOBAHUSA, MaTEMaTHYECKOro aHalin3a,
€CTECTBEHHOHAYYHBIC U OOIIEHHKECHEPHBIC 3HAHUS

B mpouecce ocBoeHusi 0Opa3oBaTeNbHOM MPOTrpaMMbl JTaHHbIE KOMIIETCHIIMH, B TOM
YHCIIe WX OT/AENbHBIC KOMIIOHEHTHI, (JOPMHUPYIOTCS MTOITAITHO B XOJI€ OCBOCHUS 00yYarOIMUCS
TUCUMIUIMH (MOAyJel), MpakTUK B COOTBETCTBHMM C YYEOHBIM IUIAHOM U KaJeHJapHBIM
rpadukoM yueOHOro mpolecca.

KoHTpoJibHbIe BONPOCHI AJ15 IPOMEKYTOYHOMH aTTecTalul

Bompocsl k 3adety no aucuuiuinne: «cTopus pa3BUTHS METaLTyprum».

1. Benukuii pycckuii Mmetasnypr [LI1. AHocoB

2. UsBectHbI# pycckuit metamutypr [1. M. O0yxoB.

3. H. B. Kanakyukuii.

4. Kuznp u gesarensHocTh [1. K. UepHoBa — ocHOBaTens MeTaorpaduu

5. OcHoBarenb mpakTudeckoi Metamiorpaduu A. A. Pxxemorapckuii.

6. H. U. benseB — paspaboruuk u opranuzatop nepsoro B Poccum npousBoactsa
CIICLIMAIBHBIX CTAJICH.

7. OcHoBaTenb TeOpuH TepMHuUecKoit 00padoTku cramu A. JI. babommH.

8. Belmaromuiicss menaror u McCcCienoBaTelb B 00JacTH TEOpPUM 3akaiku ctamu M. I
OKHOB.

9. M. K. Kypako — ocHOBaTesb JOMEHHOTO MPOU3BOACTBA B Poccuu.

10. M. A. T1aBi0B — co31aTeNb COBPEMEHHON TEOPHUH IOMEHHOTO TIPOU3BO/ICTBA.

11. A. A. balikoB — OCHOBaTeJIb COBPEMEHHON TEOPUU METAJUTYPIrHUE€CKUX MPOIECCOB.

12. H. T. I'yA1ioB — BBLAAIOIIUNACS yUEHBIH B 00J1aCTH (PU3UKH METAIIIOB.

13. I'. B. KypatoMoB — ocHOBaTeb COBPEMEHHON TEOPUU MAPTEHCUTHBIX MIPEBPAILCHU B
CTaJIH.

14. H. C. KypHakoB — OCHOBaTeilb COBPEMEHHOU TEOPUU (PU3MKO-XUMUUYECKHX METOJIOB
aHaJu3a.

15. W. 1. bapauH — KpynHbIi OpraHU3aToOp OTEUECTBEHHOM METALTypriH U HAyKH.

16. b. H. XXepeOun — ocHOBaTeIbh COBETCKOM MIKOIBI JOMEHIIIUKOB.

17. A. M. CaMapuH — OCHOBOIIOJIO)KHUK TEOPUHU MOTYUEHUSI CBEPXUHUCTHIX CILIABOB.

18. Bunnbeie coBeTckHe ydeHble B OOJAacTH MeTaulOBeNeHHs W metamurypruu: . B.
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Jamepckuii, @. I1.

Enunepan, C. A. HMoakosckuii, H. Il. Axumen, B. C. l'ansu, b. A. I'puropsn, I'. H.
Oxkopoxos, 1. W. I[Tonyxun, b. A.

bouBap, A. A. bouBap, H. A. MunkeBuu.

19

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

B.

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41

42.
43.
44,

45

46.
47.
48.
49.
50.

. . 1. CunioprH — oCHOBAaTE b aBUALIMOHHOTO MaTEPUATIOBEICHUS.

Coznanne Hay4HbIX OpraHu3aluil YepHON METaJIITypIrUH.

[ToBeIIeHNE PONTK 3aBOACKUX Ja00OpaTOpUil B OCYIIECTBICHUH HCCIEI0BaHUM.
[ToaroroBka pyn K maBkKe.

JlomeHHO€E MPON3BOJCTBO.

PasnuBka cranu.

[TpousBoacTBO PeppoCILIaBOB.

O0paboTka METaIIOB IaBICHUEM.

Pa3paboTka myanmuHToBOTO Mpoiiecca.

[Ipon3BOACTBO TUrEIBHON CTAJIH.

3aBepIICHHE TEXHUYECKOTO MEPEBOOPYKEHUS METAILUTYPruu B mepBoi nosoBuHe XIX

N3o0perenne GecceMepoBCKOro crocoda MOoTydeHus CTaH.
KonBeprepHoe npou3BOJICTBO CTANH.

Pa3paboTka MapTeHOBCKOTO crioco6a Mpou3BOICTBA CTAIH.
OcHoBartenn MapTEHOBCKOTO CIIOCO0a MOTYUYESHHsI CTaJH.
MapTeHOBCKOE TPOU3BOICTBO CTaJIH.

CoBepIIeHCTBOBaHKE TEXHOJIOTHH M MHTEHCU(PUKAIINS MAPTCHOBCKOH TIABKH.
CoBepIIeHCTBOBaHNE KOHCTPYKIIMA MaPTEHOBCKUX TEYEH.
Cozmanmne TOMacOBCKOTO CIIOco0a MOTYUYSHHsI CTaJH.
DIEKTPOCTAIETIABUIILHOE TTPOU3BOICTBO.

DIeKTpOMETAILTYprus CTaju.

CoBepIIeHCTBOBAHNE TEXHOJIOTHH JIEKTPOTIABKH.

. ABTOMAaTH3aIMs MPOIIECCOB B AJIEKTPOMETAILTYPTHUH.
[Ipon3BOACTBO CriEUANIBHBIX CTAJIEH U CILIABOB.

[Tonyuenue xKuAKOMN CTaId BHICOKOTO KauecTBa.

CriocoObI MOBBIIIIEHUS KAY€CTBA CIUTKA OOBIYHOTO MTPOU3BOICTBA.
. [lomydenue ciuTka BepTHUKAIbHO-HANPABICHHBIM (DOPMUPOBAHHUEM.
BakyymHbIi 1yroBO# neperias.

DNEeKTPOIIaKOBbIH MeperuiaB.

DNEeKTPOHHO-TTy4€BOM MEeperias.

[lima3sMeHHO-1yroBOM NIEpEIiaB.

OCHOBBI JINTEHHOTO MPOU3BOJCTBA
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