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1. IIeJIl/I, 3ala'ii U IVIAHUPYEMBIEC PE3YJIbTaThbl oﬁyquml o AMCIOMIIJIMHE

Llens — pacupeHre Hay4dHOrO Kpyrozopa B 00JacTH TEXHOJOIMUYECKHMX HayK, Ha Oase
KOTOPBbIX OyAyIIMH CIELUAINCT CMOKET CaMOCTOSITEIbHO OBJIA/IEBaTh BCEM HOBBIM, C YEM €MY
NPUIETCS CTONKHYTHCS B TPO(ECCUOHATIBHOMN 1A TEIbHOCTH.

3amaun:

— — JIaTb CTYJEHTY CBEJIEHMS 10 IEPCIEKTUBHBIM METAJUIyPTHYECKUM TEXHOJIOTUAM U
UX BO3JCUCTBUIO HAa COCTOSHME M KAuyeCTBO OKPYXKAlOLIEW IIPUPOJHOM Cpeabl, MOKa3aTh IIyTH
MOJIEPHU3aLUU TPAJULUOHHBIX METAUIYPTUYECKUX TEXHOJIOTHH, [aThb IPEACTaBICHUE O
TEHACHLMSX, KOTOpPbIE JOJDKHBI OINPEAEHATh MPOMBILUIEHHYIO MOJIMTUKY B o0sactu
METaJUIypruy, 3KOJIOTUH, SHEPTrO- U PECypcocOEperkeHUH, a Takke B 00JIaCTH PallMOHAIBHOIO
IIPUPOJOIIOIB30BAHMS;

— IOArOTOBKAa CTYIEHTOB K IIPOU3BOJACTBEHHOW, IIPOEKTHO-KOHCTPYKTOPCKOM H
UCCIIEIOBATEIILCKON JEATENBHOCTH B COOTBETCTBHHM C KBaTH(DPHUKAIMOHHOW XapaKTEpUCTHKON
OakayaBpa 10 HalpPaBJICHUIO.

[Tnanupyemble pe3yiabTaThl O0y4eHHs

— pacumpeHre Kpyro3opa u 3HaKOMCTBO C OCHOBHBIMH TUTAT(OpPMaMH U TEXHOJIOTHUSIMH,
POTPaMMHO-aNIapaTHBIMK CPEJICTBAMH ISl pean3alni Mpo(hecCHOHANBHON JIesITeIbHOCTH;

- OBJQJCHME METOJaMHM U HHCTPYMEHTaMHM 3KOHOMHYECKOTO aHauu3a Ul
000CHOBAHHOTI'O IIPUHATHUS PELICHUIN U JOCTUKEHUSI TIOCTABJICHHBIX LEJIEH.

OO6yuenne no aucuuminHe «Teopus 06pabOTKH METaNIOB JAaBJIICHHEM» HapaBlIeHO Ha

dbopMupoBaHUEe y 00YJAIOIIUXCS CIECAYIOINX KOMITETEHIIN:

Ko u HauMeHOBaHue KOMIIETEHIUI NuaukaTopsl 10CTHXKEHUS
KOMIICTCHIIUH
NVYK-1.1. AHanu3upyeT 3amady, BBIIEISS €€

0a30BbBIE COCTABIIAIOLIME

NYK-1.2. OcymiecTBisieT MOUCK, KPUTUIESCKH

VYK-1. CiocobeH ocymecTBIsSITh OUCK,
KPUTHYECKUI aHAIN3 U CUHTE3 HH(POpMAIInH,
MPUMEHSATh CUCTEMHBIN MOJIXO0/ JIJISI PEIIECHUS

IIOCTABJICHHBIX 3a1a4

OlleHUBaeT, 0000IIaeT, CUCTEMATU3UPYET H
pamwxupyer HHpoOpMmanuio, TpeOyeMyro JUis
pELIEHNs TOCTABJIEHHON 3a/1a4H

NYK-1.3. PaccmarpuBaer u mpejajaraer
paloHaIbHbIE BapUaHTHI peleHus
ITOCTaBJIECHHOMN 3a/1a4y, HCIIONb3YS

CHCTEMHBIN nmoaxod, KpUTUUCCKHU OLCHUBACT
UX JOCTOMHCTBA U HEJOCTATKU

VYK-8. Cnioco0eH co3iaBath U MOAJIEPKUBATD
B TIOBCETHEBHOM JKU3HU U B
npodeccuoHaIbHOMN e TeTbHOCTH
0e30MacHbIe YCIOBUS KU3HEACSITETbHOCTU
JUISL COXpaHEHUS IPUPOIAHOMN CPEBL,
o0ecrniedyeHns yCTONYMBOrO Pa3BUTHS
o011ecTBa, B TOM YHCJIE IIPH YTpo3e U
BO3HUKHOBEHHUH YPE3BBIYANHBIX CUTYALNI 1
BOCHHBIX KOH(IMKTOB

NYK-8.1. Anamusupyetr u uneHTHQHUIIUPYET

(bakTopbI BPEIHOTO BJIIASTHUS Ha
JKU3HENIEATEIILHOCTD 3JIEMEHTOB Cpensl
oburanusg (TEXHUYECKUX CPEICTB,

TEXHOJIOTUYECKHUX IPOLIECCOB, MaTEpHaJIOB,
31aHU U COOPYXKEHMH, MPUPOAHBIX H
COLIMAJIBHBIX SIBJICHUI ), a TAK)Ke




OmacHble W BpeaHble (aKTOpel B pamKax
OCYILIECTBIIIEMOM EATENBHOCTH

NYK-8.2. [lonnuMaeT BaXXHOCTh MO ISP KAHHS
0e30macHbIX yCIIOBUI TpyAa u
JKU3HENEATEIIbHOCTH, COXPaHEHHUS
OPUPOAHON  cpeasl Uil oOecreyeHMs
YCTOMUUBOTO DAa3BUTHUS OOIECTBA, B TOM
4ucie IPU YIpO3€ BO3HUKHOBEHUS OIACHBIX
WM YPE3BBIYANMHBIX CUTyallUd M BOCHHBIX

KOH(JIMKTOB
NYK-8.3. PazwscHser mnpaBuia MOBEACHUS
npu BO3HUKHOBEHUU Ype3BBIYANHBIX

CI/ITyaL[I/Iﬁ OpupoaAHOIoO MW  TCXHOI'CHHOI'O
MMPOUCXOKACHUA KW BOCHHBIX KOH(bJII/IKTOB,
OIIKUCBIBACT CIIOCOOBI y4qacTus B
BOCCTAHOBUTCIIBHBIX MCPOIMPHUATUAX

2. MecTO TMCUMILTHHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOTrPaMMbl

JucuumnuHa «OQHeprocOeperammmue TEXHOJIOTMH METaUIypru4ecKuX —IPOLIECCOBY
OTHOCHUTCS K YHCIy NpPO(PECCHOHANbHBIX YYEOHBIX JUCHMIIIMH (AaKyIbTaTUBHOM YacTH
OCHOBHOM 00pa3oBaTeILHON MPOrpaMMbl OakagaBpuaTa.

«3JHeprocOeperaromue TEXHOJOTMH METAJUTypTHYecKuX MPOLECCOB» B3aMMOCBS3aHA
JOTHYECKH W  COJEPKATEIHbHO-METOJUYECKH CO CIEAYIONIMMH JUCHUIUTMHAMH U
npaktukamu OOII:

— «be30nacHOCTh KU3HEIEATETbHOCTH Y,

— «MeTamtypruyeckue TEXHOIOTUM.

—«HdpopMaInOHHBIE TEXHOIOTUU B METAJUTYPTHUN».

— «OKoJorus COBPCMCHHBIX METAJINTYPrUiICCKUX MPOU3BOACTB»,

— «AJIUTUBHBIE TEXHOJIOTUU U CIIOCOOBI UX TTPUMEHEHUSY;

— «3aImnTa MEeTauIoB OT KOPPO3HIY;

— «3aInTa OKpYyKaroIIei cpeibl Ha METAJUTYPrU4eCKOM MPOU3BOJICTBEY;
— «MonenupoBaHuE U ONITUMH3AINAS METALTYPTHYECKUX TMTPOIECCOBY;

— «MopaenupoBaHUe TEXHUYECKUX 0OBEKTOBY.

3. CTpyKTypa U coiepKaHue TUCHUIINHBI
OO11ast TPYI0EMKOCTh TUCITUILTHHBI COCTABIIsIET 2 3aueTHbIX(€) eaunull(bl) (72 yaca).

3.1 Buabl yueOHO# padoThl M TPYA0EMKOCTH
(mo ¢popmam 0OyueHHs)

3.1.1.0ynHo-3a04Hast popma 00ydeHus



. KouunvecTBo
Buna yueOHoii padoThl Cemectp
n/n 4acoB
1 AyIMTOpHBIE 3aHATHS 18 7
B ToMm uncie:
1.1 | Jlekuun 10 7
1.2 | CemuHapcKkue/pakTHUYECKUE 3aHITHS 8 7
1.3 | JIaGopaTopHbIe 3aHATHUS
2 CamocrosiTeJIbHasi pa6oTa 54 7
IIpomeskyTouHasi arTecTanms
3auet/aud.3a4uer/FIK3aMeH 3auer
HToro 72 | 7
3.1.2.3a0unas popma o0byueHus
Bup y4eOHoii padoThI Koauecrso Cemectp
n/n 4acoB
1 AyIMTOpHBIE 3aHIATHS 12 7
B ToMm uncie:
1.1 | Jlekumm 6 7
1.2 | CemuHapcKue/IpakTHUYCCKUE 3aHIATHS 6 7
1.3 | JIaGopaTopHbIe 3aHATHUS
2 CamocrosiTesibHass padoTa 60 7
IIpomeskyTOoOYHas aTTecTanMs
3adet/nud.3auer/7K3aMeH 3auer
HToro 72 | 7
3.2 TemaTnuyeckuii MJIaH M3y4YeHHs TUCHUTITIMHBI
(o ¢popmam oOyueHus)
3.2.1.0unHo0-3a04Hast popma 00ydeHUs
TpyroeMkocTs, yac
AynuTtopHasi padora g
g ) 9 = E
w/n Paznenbl/TeMbl fé = S o % o S
JIACHMILIAHBI - 2 § §* 3 é 5
R R
Pa3znen 1. Ipoumecesl  npsMoOro 14 2 2 12
1 BOCCTAHOBJICHHUS KeJie3a

Croco0Bbl IPSIMOTO BOCCTAHOBJICHHMS JKeJe3a,
XapaKTEePUCTHKA MPOAYKIIMU U ChIPbSI.
ITpou3BOACTBO Kelie3a B IaXTHBIX Medax
(texnomnorus Midrex). IIponsBoacTBo xemnesa
B TIEPHOJINUECKH JICHCTBYIOIINX PETOPTAX
(rexnonorust HYL/Energiron). IIpou3Boacteo




JKene3a Ha JBUKYLIEHCsl KOJIOCHUKOBOM
pemeTke. [Ipon3BOACTBO Kenes3a BO
BpaIAIOIIUXCs TPYOUATHIX TeYax.
IIpon3BoACTBO *keme3a B peakTopax
kumsiero ciosi. Arperatel FASTMET u
ITmk3. XuMuko-TepMudeckuii cnocoo
MOJTYYCHUS JKese3a.

IIpomecc Consteel. JIBYXKOpIYCHBIC IICYH.
[ITaxTHBIE 3JIEKTPOCTAICIUIABIIBHEIC MICUH.

Pazgen 2. TexHonorum BHeme4yHOIi
00pa6oTku cramu. OCOOCHHOCTH TPOIIECCOB
BHENCYHONW 00paboTku cramu. IlpomyBka
CTaJIM MHEPTHHIM ra3oM B KoBiue. OOpaboTka
CHHTETHYECKHMH IIJIAaKaMH. ATperatr «Iedb-
KoBID». (OOpaboTKa  CTald  BaKyyMOM.
WMy ibCHO-IMHAMHUYIECKOE YCTPONCTBO.

20

12

Pa3nen.3. Meramnypruueckoe
OpeAnpusTHe Kak JSHepreTuyeckas
cucrema. llorpebnenue sHepruum B
CTpYKType npennpusitus. Bropuunsie
DHEPTeTUYECKUE  PECYpChl  YepHOU
MeTaJulypruu TexHonoruu
TEPMOMEXaHUUECKOIN o0paboTku
CTaJIN. Ocobennoctu
TEPMOMEXaHUUECKOI 00paboTKH.
Beicoko- u  HU3KOTEMIepaTypHas
TEMIIepaTypHasi TepPMOMEXaHHYeCKast
o0paboTka. (aycopmuHr).
[IpenBapurenbHas
TepMOMEXaHUYECKas o0OpaboTka.
BricokoTeMneparypHas
MOBEPXHOCTHAasT M KOHTpOJUpyeMas
TepMOMexaHHueckas 00paboTKa.

22

12

Pa3nen 4. JIureliHO-IpOKaTHBIE
arperarsl.

[IpeumyiiecTBa JUTEHHO-TTPOKATHBIX
arperatroB. ~ CopToBblE  JIUTEHHO-
MpoKaTHble  arperaThl.  JIUCTOBBIE
auTeHo-npokaTHele arperatsl CSP.
JIucroBbie JIMTEUHO-TIPOKATHBIE
arperatel  ISP.  Arperar BCT ¢
JIEHTOYHOH MHJI3. Bankosas
pa3nuBKa-IIpoOKaTKa. JluteitHo-
npokatHeii  arperar CBP
MIPOU3BOJICTBA OAJIOK.

IIpon3BoacTBO  TOYHOrO  IpoOKara.
OKOHOMMSI ~ BHEpro3arpar  IyTeM
3aMEHBbl XOJIOJIHOKATaHOW JINCTOBOM
CTalli Ka4eCTBEHHOM TOpSYEKATAHOM.
MHoropyubeBas MpOKaTKa-
paszeneHue. OcobenHocTH

16

12




HCIIOJIBb30BaHUA TCXHOJIOI'nn

OECKOHEYHO! MPOKATKH..

5.1

Paspen S. buMeraisl 1 TOPOLIKOBBIE
MaTtepuaibl. buMmeramasl ¥ WX BUIBL
CriocoObl  TIOJTydeHUsT OMMETaIOB.
[TopomikoBbie MaTepHalIbl U
IICEBAOCIIJIaBhbI

Hroro

72

10

54

3.2.2. 3aounas popma oOyueHHS

/o

Paznesnbl/TeMbl
JAMcuunJImHbI

TpynoemMKocTh, 4ac

Bcero

AynutopHasi padora

Cemunapckue/

BAHATUA

JlaGoparopHbie
BaHATUA

[IpakTrueckas

IMOATrOTOBKA

Pazgen 1. Ipouecchl
BOCCTaHOBJICHMSI JKeJIe3a
Crioco0bI TPSIMOT0 BOCCTAHOBJICHHS JKeJIe3a,
XapaKTEePUCTHKA MPOAYKIMU U CHIPBSI.
IIpon3BoCTBO keje3a B MAaXTHBIX edax
(rexnonorust Midrex). [IpousBozacTso xenesa
B TIEPHOINUECKH JICHCTBYIOLIMX PETOPTAX
(rexnonorust HY L/Energiron). [Ipou3Boacteo
JKelle3a Ha JBIDKYIIeiics KOJTOCHUKOBOH
pemeTke. [Tpon3BOACTBO kene3a BO
BpAIIAIOIINXCS TPYOUaTHIX Meyax.
[Tpou3BoacTBO Xene3a B peakTopax
kursero ciosi. Arperatel FASTMET u
ITmk3. Xumuko-TepMIrdecKuii cnocob
TIOJTy4CHHS JKelle3a.

Ipomece Consteel. JABYXKOpPIYCHBIC IICYH.
[IlaxTHbIE 3JI€KTPOCTANICIIABUIIbHBIE TTEYH.

NnpsiMOro

14

N JTekmuu

™ InpakTHyeckue

— [CamocTosiTeIbHAs

™lpaGoTa

Pasmen 2. Texnomorum BHeme4Hoid
00padoTku cramn. OCOOCHHOCTH IMPOIECCOB
BHeNeyHOH 00pabotkm cramu. IlpomyBka
CTalli MHEPTHBIM Ta30M B Koime. OOpaboTka
CHUHTETHYCCKUMH [UIAKaMH. ATperaT «Iedb-
KoBID». (OOpaboTKa  CTald  BaKyyMOM.
MMnynbcHO-THMHAMUYECKOE YCTPOMCTBO.

20

12

Pa3pnen.3. Meramryprudeckoe
NpeAnpUsITHE KaK dHepreTudeckas
cuctema. lloTpebneHue »sHepruu B
CTPYKType Tpeanpustus. BropudaHbie

HHEPreTUUECKUE  PpEeCcCypchbl  YepHOU
METaJUTyprun TexHomoruu
TEPMOMEXAHUUECKON 00paboTKH
CTaJIN. OcobenHoctu
TEPMOMEXaHUYECKOU 00paboTKH.
Beicoko- W HHU3KOTEMIepaTypHas

TCMIICpATYypHAd TCPMOMEXAHNYCCKAA

22

12




obOpaboTka. (aychopmuHr).
[IpenBaputenbHas
TEpPMOMEXaHUYeCKast o0paboTka.
BricokotemnepatypHas

MOBEPXHOCTHAST W KOHTPOJIHpYyEeMast
TepMOMEXaHn4eckass 00paboTKa.

Pasznen 4.  JlureliHo-poKaTHbBIE
arperarsl.

[IpeumymiecTBa JUTEHHO-IIPOKATHBIX
arperatoB.  CopToBble  JIUTEHHO-
npokaTHble  arperaThl.  JIucToBbIE
auTenHo-npokatHble arperatel CSP.
JIucroBeie JIUTEHHO-TIPOKATHBIE
arperatel  ISP.  Arperar BCT ¢
JIEHTOYHOH MHJI3. Bankosas
pa3uBKa-IIPOKaTKa. Jluteiino-
npokatHeii  arperar  CBP s
MIPOU3BOJICTBA OaJIOK.

[Tpou3BOACTBO  TOYHOTO  MpOKAaTa.
OKOHOMMSI ~ 3HEpro3arpar  IyTem
3aMEHbl XOJIOJIHOKATAHOW JINCTOBOM
CTaJ Ka4eCTBEHHOM TOpSYEKATAHOM.
MHoropyubseBas IIpOKAaTKa-
pazzeneHue. OcobenHoctu
UCIIOJIb30BaHUs TEXHOJIOTHH
0OECKOHEUHOW MPOKATKH. .

16

12

5.1

Pa3pnen S. buMeramisl 1 MOPOLIKOBBIE
MaTepuanbl. bumeTamiasl U UX BUBL
CnocoObl  TONTy4eHUs] OMMETAILIOB.
[TopomikoBbie MaTepuabl u
IICEBOCIIJIaBhbI

12

Hrtoro

72

60

3.3 CoaepxaHue THCHUNIHHBI

Paznea 1. IIponecchbl npsiMoro BOCCTAHOBJICHHUS #Kejle3a

CriocoObl MPsIMOTO BOCCTAHOBJICHMS JKejle3a, XapaKTePUCTHKA TMPOAYKIUU M CHIPbSL.
[TponsBojacTBO ’kene3a B HIaXTHBIX meyax (TexHosoruss Midrex). IlpousBoncTBo sxene3a B
nepuoanydecku aercTByronmx peroprax (texnonoruss HYL/Energiron). Ilpon3Boactso xenesa
Ha JBIKYIIEHcS KOJOCHUKOBOW pereTke. [Ipon3BoCTBO Kene3a BO BpaIlaloIMXCsl TpyOdaThix
nevax. [IpousBojscTBO kene3a B peaktopax kursmero ciosi. Arperatsl FASTMET u ITmk3.
XUMHUKO-TEPMUYECKUH CIIOCO0 MOTyueHHS Kele3a.
[Tponecc Consteel. JIByxkopmycHbie nieun. [1laxTHBIEC 37K TpOCTANICTIIIaBUIILHBIE TICYH.

Pazgen 2. TexHonorum BHeme4HoH o00padoTku cranan. OCOOEHHOCTH IPOLECCOB
BHeNe4yHo oOpa®oTku cramu. I[lponyBka cranu MHEpPTHBIM Ta3oM B KoBmie. OO6paboTka
CHUHTETUYECKUMH IUIAaKaMHU. Arperar «eub-KoBin. O06paboTka crtanu BakyyMoM. MMmynbcHO-
JIMHAMUYECKOE YCTPOMCTBO.




10

Pa3znen.3. Meraimypruueckoe — NpeANpuUsATHE  KaK  DHEpPreThdyeckas  CHCTeMa.
[Torpebnenne »HEPTUM B CTPYKType MpeanpusTus. BTopHuHBIE SHEPreTUYECKHE PECYpCh
yepHoil Metaurypruum TeXHONOrMM TepMoMexaHHueckol oO0paboTku cranu. OcoOeHHOCTH
TepMOMEXaHW4Yeckol  00paboTku. BpicOkO- ©  HH3KOTEMIepaTypHas  TeMIepaTypHas
TepMoMexaHu4deckass oOpaborka. (aychopmunr). IlpenBapurenbHas TepMOMEXaHUYECKas
o0paboTka. BwicokoTemmepaTypHasi MOBEPXHOCTHAasE W KOHTPOJHMpYyeMas TepMOMEXaHHUYECKas
00paboTKa.

Paznen 4. JlureliHo-pokaTHble arperatsl. [IpeummyinecTBa JIMTEHHO-IPOKATHBIX
arperatoB. COpTOBbIE JIUTEHHO-TIPOKATHBIE arperaThl. JIMCTOBBIE TUTEHHO-IPOKATHBIE arperaThl
CSP. JlucroBble nureliHo-npokaTHble arperatbl ISP. Arperar BCT c¢ nentounoit MHJIB.
BankoBas pa3nuBka-npokarka. JIutelino-mpokaTHsii arperat CBP mist mponsBoacTBa 6aioxk.

[Ipon3BoacTBO  TOYHOrO MpoKaTa. OKOHOMHSI SHEpro3arpar IyTeM 3aMeHbl
XOJIOIHOKATaHOW JIMCTOBOM CTalld KaueCTBEHHOW ropsyexataHoil. MHOropydbeBasl MpOKaTKa-
pasaenenne. OCOOEHHOCTH HCIIOJIB30BAHHS TEXHOJIOTHH OECKOHEYHOM MPOKATKH. .

Pa3nen 5. bumeramibl ¥ mopomikoBble Marepuanbl. bumeramisl u ux Buibl. CrocoOsl
noJjiyueHus: oumerasmuioB. IlopoikoBbie MaTepuaibl U MCEBAOCIIIABBI

3.4 TemaTnka ceMHHAPCKHX/MPAKTHYECKUX H JIA0OPATOPHBIX 3aHATHIA

3.4.1.CeMuHapcKue/IPaKTHYECKUE 3aHATHUS

OcHoBHasl 11€J1b KOHTPOJbHBIX (MPAKTUYECKUX) PabOT — MOATOTOBUTH CTYIEHTOB K
[OHUMaHHUIO HMHHOBALIMOHHBIX IpolLeccOB B MeTaulyprud. Ha 3ansaTusax oOyuwarommecs
OCBaMBAalOT OCHOBHBIE METOJbl pacyeTa pacCMaTPUBAEMBIX TEXHOJOTMYECKUX HHEPro- u
pecypcocOeperaroImux TeEXHOIOTUil.

CopToBbI€ TUTEUHO-TIPOKATHBIE arperarsl.
JlucroBble nuTeitHO-nIpokaTHble arperatbl CSP.
JIucToBble TUTENHO-TIPOKATHBIE arperatsl ISP.
Arperatr BCT c nentounoit MHJI3.
BankoBas pa3inBKa-IpoKaTKa.
JluteitHo-npokaTHeIi arperat CBP ans npousBojcTBa Oanok.
bumeramibl 1 ux Buabl. CiocoObl MOTy4YeHUs! OUMETAIIIOB.
[TopoiikoBbie MaTepralibl U NCEBIOCIIIABEI.
M HHOBaLMOHHBIE PEILIEHUS ¥ TEHIEHIIMHN PAa3BUTH TPOKATHOTO IIPOU3BOCTBA.
0.  TenmeHuwuu pa3BUTH MPOKATHBIX CTAHOB. [I[pOU3BOACTBO TOYHOTO MTPOKATA.
1.  DxoHOMHS SHEprozarpar IyTeM 3aMeHbl X0JIOHOKATaHOM JIMCTOBON CTaJIH
Ka4ueCTBEHHOW ropsiuekataHoi. MHOropy4ybeBasi IpoKaTKa-pa3aciieHuE.
12, OcobeHHOCTH HCTIONIb30BaHHS TEXHOIOTHH OECKOHEUYHOM MPOKATKU.

RRpooo~NoOR~wNE

3.4.2.J1aGopaTopHbIe 3aHATHS

VY4eOHbIM MJIaHOM He MPeayCMOTPEHBI
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3.5 TemaTuka KypcoBbIX NPOEKTOB (KYpPCOBBIX padoT)

VY4eOHbIM MJIaHOM HE MPEAyCMOTPEHBI

4, Y4eOHO-MeTOAMYECKOE U MH(OPMAIIHOHHOE O0ecIiedeHne

4.1 Hopmatusnble 1oKyMeHTbI H 'OCTsb1

[Ipu u3ydeHun TUCUMIUIMHBI HE TPEAYCMOTPEHBI
4.2  OcHoBHasi IuTEpaTypa

1. OCcHOBBI METaUTYpPrUYeCcKOro MPOW3BOJCTBAa [DJICKTPOHHBIA pecypc|: yuebd. / B.A.
burees [u np.]. — Dnekrpon. gan. — Cankr-IlerepOypr: Jlanp, 2017. — 616 ¢c. — Pexum
nocryna: https://e.lanbook.com/book/90165. — 3ari. ¢ 3kpaHa.

2. TexHOJNOTHSI KOHCTPYKIIMOHHBIX MaTEPUAJIOB: YUCOHHK JIJISl CTYI. YIPEKIACHHUMA BBICIIL.
npod. obpazosanus / [B. A. Ky3nenos, A.A. Uepenaxun, A.B. [llnsikoBa, H.®. llInyapkun]. —
M.: Akanemus, 2013. — 336 c.

3. O6pabotka metaiuioB AaBiaeHueM /HO.D. IlleBakun, B.H. Yepnsimes, P.JI. [larasnos,
H.A. Mouanos. — M: Unrepmer Unxxunupusr, 2005.

4.3  JlomoJHUTeJbHAsI JUTepaTypa

1. O6paboTka MeTaysioB AaBieHueM: Yue6. nmocooue / b.A. Pomanues, A.B. I'oHuapyk,
H.M. Bapunkun, C. B.CamyceB. — M: Uznatensckuii tom MUCuC, 2008.

2. OcHOBBI MpoleccoB 00pabOTKM METalJIOB JaBieHueM: YuebHoe mnocobue/ P.JL
[[Taranos, H.A. Mouanos, U1.A. CkoTHUKOB u ap. T. Bmagumup.: Apkaum, 2015.

3. Cxasp B. O. HHOBanMOHHBIE U pecypcocOeperaronye TeEXHOJIOTHH B METaJUTyprHH:
Vuebnoe nmocodue. — Jlonenk: JJlonHTY, 2014. — 224 c.

4.4  JaexkTpoHHBIE 00pa3oBaTelbHbIE PeCypPChl
DO0P HaxoauTcs B pa3paboTKe.

— UWnrtepakTtuBHbIl yueOHUK: OCHOBBI MeETAIYypruu. |MeTalmyprudeckuid moprai
MetalSpace.ru

http://www.metalspace.ru/education-career/osnovy-metallurgii.html

— Meramtypruueckue MIPOIIECCHI http://starkproject.com/metal/nonferrous-
metallurgy/1893-metallurgicalprocesses.html

— Bupeoponuku o meramnyprun. metalrf.ru http://www.metalrf.ru/video

45 JluneH3WOHHOe ¥  CBOOOJAHO PpAacCHpOCTpPaHsieMOe NPOrpaMMHOe
odecreyeHue

HaumenoBanue | Paszpaboruyux I1O HJocTynmHocTh Cceblika Ha Enunbiii



https://e.lanbook.com/book/90165
http://starkproject.com/metal/nonferrous-metallurgy/1893-metallurgicalprocesses.html
http://starkproject.com/metal/nonferrous-metallurgy/1893-metallurgicalprocesses.html
http://www.metalrf.ru/video
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(mpaBoo0.J1agareib) (IMeH3HOHHOe, | peecTpP POCCUIICKUX
CBO0OOIHO nporpamm ajsi IBM un
pacnpocrpansiem | B/l (mpu Hagmunm)
oe)
Moii Oduc 00O "HOBBIE JIuneH3nOHHOE https://reestr.digital.gov.r
OBJIAYHBIE u/reestr/301558/?sphrase
TEXHOJIOI'M" 10=943375

4.6 CoBpemeHHbIe MPO(deccHOHATbHBIE 0a3bI JaHHBIX U HH(OPMAIHOHHBIE
CIIPABOYHBbIE CHCTEMBI

Hoctynu
Ne HaumeHoBanue CcbLika Ha pecypc
0CTh
NudopManmoHHO-CIPABOYHBIE CHCTEMbI
1, |HndopmanmonnLie pecypcsr Ceru http:// www.consultant.ru JlocTyIHO
KoncynpsrantlLitoc
JIeKTPOHHO-0UOINOTEYHbIEe CHCTEMbI
Jlaub https://e.lanbook.com/ JlocTymHa B ceTH
1. WntepHer 6e3
OTpaHUYCHUHN
IPR Books https://www.iprbookshop.ru/ | loctymHa B cetn
2. WntepHer 6e3
OTpaHUYCHUHN
IIpodeccnonanbubie 0a3bI JAHHBIX
baza qaHHBIX HAy4YHOU HJIEKTPOHHOM http://www.elibrary.ru HocTymHo
1. | 6ubnmorexn
(eLIBRARY.RU)

d. MarepuajbHO-TEXHHYECKOE O0ecreyeHue

Aymutopun kadenpsl «Metamryprus» aBl204, aB1205, aB1206, aB1206a ocHarieHsb
HOYTOYKaMH, IPOEKTOPOM, SKPaHOM, YIEOHBIM MaTepUaIOM.

6. Metoanueckue peKoMeHaaluN


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
http://www.consultant.ru/
http://www.elibrary.ru/
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6.1 MeToanyeckne peKOMeHAAIUM /Il MPeNnoaaBaTeis M0 OPraHu3anuu
00y4eHus

[Tpu opranuszanuu y4yeOHBIX 3aHATUN (JEKUUH, CEMUHApPOB, MPAKTUYECKUX 3aHATHM,
71a00paTOPHBIX, CAMOCTOSTEIBHBIX U BBITYCKHBIX paboT, a Takke KypCOBOTO IMPOCKTHPOBAHUA)
CJIEIyeT HUCII0JIb30BAaTh 3JIEMEHThl UHTEPAKTUBHOIO OOyUYeHHUSI Ha BCEX 3Tallax JJis BOBJICUEHUS
CTYZIEHTOB B IIPOIIEeCC MO3HaHUs. JIJIs 3TOro 1enecoo0pa3Ho UCIOIB30BATh CIEAYIoImNe (GOPMBI:

— JIMaIoroBOe 00ydeHHUe, B X0Jie KOTOPOTO OCYIIECTBIISICTCS B3aMMOACHCTBUE
MIpEeno/iaBaresis U CTy/IeHTA;

— MOJICIIMPOBAaHME, TO €CTh BOCIIPOU3BEIICHHE B YCIOBHIX OOYYEHHUS II0
JAHHOMAUCIUIUIMHE IPOIECCOB, MPOUCXOIAIIUX B PEATbHOCTH;

— KOMIIBIOTEpHU3alUsl O00y4eHMs i1 MHTEHCU(UKAMM UM paclIUpeHus
BO3MO>KHOCTEHM 00pa30BaTeIbHOrO MPOLIECcca;

- HCIIOJIB30BAHUEC CpPCACTB HAITIAAHOCTU: CTCHAbI C KOMIIJICKTOM y‘I€6HO-
MGTOHquCKOﬁ JIMTCPATyphl, IUJIaKaTbl 110 TEMaM, HATYPHBLIC 06pa3u1)1, MyJIBTI/IMeI[HfIHBIG
CUCTEMBI, KAPTOTCKY y‘IC6HHX BHﬂeOCHaﬁHOB n BI/I,Z[eO(bI/IJ'ILMOB u 1p.

6.2 Meroanueckue yKa3aHusl JAJIs1 00y4alOUIUXCsl 0 OCBOECHHUIO
TUCHUTLTHHBI

Jliss MakCUMajbHOW WHAMBHUIYAIM3ALUU JESITEIbHOCTH CTYJEHTa, YUYeOHBIM IIAHOM
IpelycCMaTpUBAETCs BPEeMs Il CAMOCTOSITEIbHON paboThI.

Cpenu OCHOBHBIX BHJOB CaMOCTOATENBbHOM pabOThl TPAAMLIMOHHO  BBIJEISAIOT:
TBOPUYECKYIO JESTENbHOCTh CTYAEGHTa B AayIAUTOPUM, TP BHEAYJUTOPHBIX KOHTAaKTaxXx ¢
npenojaBaTesieM Ha KOHCYJIbTAllMsX M JOMAllHEW IMOATOTOBKE K JIEKIUSM, CEMHUHApCKUM U
NPAKTUUYECKUM 3aHSATHUSM, 3a4eTaM M HK3aMeHaM, Npe3eHTalusM W JOKJIaJaM; HalucaHue
pedeparoB, BHINOIHEHHE JAOOPATOPHBIX M KOHTPOJBHBIX PadOT; yyacTHe B HayyHOW paboTre u

np.
Lenb camocToAITENBHON PAOOTHI CTYJIEHTa — OCMBICIEHHO M CaMOCTOSITENIHO paboTaTh
CHayasa ¢ Yy4eOHBIM MaTepHalioM, 3aTeM C HaydYHOW HH(poOpMalMen, 3al0XKUTh OCHOBBI

CaMOOpraHU3allMl W CaMOBOCIHMTAaHUS C TeM, YTOOBl TNPUBUTH YMEHHE B JaJbHEHIIeM
HENPEPHIBHO MOBBIIIATH CBOIO TPO(HECCHOHATIBHYIO KBATH(PHUKAIHUIO.

IInaHupoBaHue BpEMEHN Ha CaMOCTOSTENIbHYIO pabOTy CTYAEHTaM JIydlle OCYLECTBIATh
Ha BECh CEMECTp M IpeaycMaTpUBaTh PETYJISIpHOE IOBTOPEHHUE MPOUIECHHOTO Y4eOHOTO
MmarepHaa.

Jliia Gonee yriiyOJI€HHOTO U3Yy4€HHUs PEKOMEHYeTCsl UCTI0Ib30BaTh U3JaHUs, yKa3aHHbIE
BCIIMCKE JIOMOJIHUTENIbHON JIUTEPATYPHI.
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7. MoH/1 O1IEHOYHBIX CPEICTB

7.1  MeToabl KOHTPOJISI U OLIEHUBAHMS Pe3yJbTATOB 00yUYeHUsI
JIiss  KOHTpOJIsL yCIIEBAEMOCTH W Ka4yecTBAa OCBOCHHUS JHMCIUIUIMHBI  HACTOSIICH

IPOrpaMMOi IPEAYCMOTPEHBI CIEYIOIINE BUJIbI KOHTPOJIS:
- KOHTPOJIb TEKYLIEH ycrieBaeMOCTH (TEKYLIUIl KOHTPOJIb);
- IPOMEXKYTOYHAsI aTTeCTalUs (3a4eT).

7.2 lllkana u KpUTEPHH OLIEHNBAHUS Pe3yJIbTATOB 00yUeHH

®opMa NpoMeKYTOYHOM ATTeCTALMM: 3a4eT.

[Ipomexxyrounasi arrectanmus oOydarommxcss B (GopMe 5K3aMEeHa MPOBOIUTCS II0
pe3ysibTaTaM BBINOJIHEHUSI BCEX BUJOB Y4€OHOU pabOThl, MIPETyCMOTPEHHBIX YU€OHBIM IJIAHOM
[0 JAaHHOM JIUCUUIUIMHE (MOAYIIO), MPU 3TOM YUUTBHIBAIOTCS PE3YJIbTaThl TEKYILErO0 KOHTPOJIS
yCcIieBaeMOCTH B TeueHHe cemectpa. OIleHKa CTENeHH JOCTIKEHHS O00y4JaroIuMUCS
IUIAHUPYEMbIX  pe3yJbTaTOB  O0y4eHUs MO  JUCHUIUIMHE  (MOIYJK)  IPOBOJUTCA
npenojiaBaTesaeM, BEAYUIMM 3aHATUS 1O JMCHUIUIMHE (MOAYJI0) METOAOM 3SKCIEePTHOM
oueHkd. ITo uroram mpoMexyToyHON aTTeCTalMM MO AUCLUUIUIMHE (MOJYJIO) BBICTABISAETCA
OLICHKA «3aYTEHO», «XOPOLIO» HJIH «HE 3a4TEHOM.

OO0s13aTenbLHBIMU YCIOBUAMHU IIOATOTOBKH CTYIACHTA K HpOMe)KYTOqHOﬁ aTTcCTaluu
ABJIACTCA BBIIIOJIHCHUEC CTYACHTOM BCEX IMPEAYCMOTPCHHBIX (I)OpM TCKYLICTO KOHTPOJIA.

[IIkana oueHnBaHUA Onucanue

BrinonHeHs! Bce 00s3aTeNbHbIE YCIOBUS MOJATOTOBKU CTYAEHTA
K IIPOMEXKYTOUHOM aTTecTaluH, IIPElyCMOTPEHHBIE
MporpaMMoil  TucHUIUIMHBL.  OOy4aromuiicss JeMOHCTPUPYET
HEIOJIHOE COOTBETCTBUE CIEAYIOIIMX 3HAHWNA: OCHOBHBIE
m1aTGOpPMBI U TEXHOJIOTUH, TPOrPaMMHO-AMNIapaTHbIE CPEICTBA
TUISt peann3anuu npodeccuoHaIbHON JESATEIIBHOCTH;
MpUMeHeHHe  OOOCHOBAaHMW  TEXHHYECKUX  pEIIeHUd B
npoeCCUOHATBHON AEATENbHOCTH, BBIOOP 3(PPEKTUBHBIX U
0€30MMaCHbIX TEXHUYECKUX CPEJICTB U TEXHOJIOTUH.
JlomyckatoTcss  He3HauUTeNbHbIE  OMIMOKM,  MPOSBISETCS
HeOOJbIIass  HEAOCTATOYHOCTh  3HAHUM, MO  HEKOTOPBIM
MoKa3aTessiM, O0YJaroIUiiCsl MOXET HCIBIThIBaTh HEOOJbIINE
3aTpyJHEHUS MPU ONEPUPOBAHUM 3HAHUSIMH IPH HUX IMEepeHoce
Ha HOBBIE CUTYAaIIUH.

«3auTeHo»
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He BbinonHens! 00s3aTenbHbIe YCIOBUS MOJTOTOBKU CTYIEHTA K
IIPOMEKYTOYHON aTTECTALMM, MPELyCMOTPEHHBIE IIPOrPaAMMOU
nucuumuinabl, TJIM CTtyneHT n1eMOHCTpUpPYET OTCYTCTBUE WU
HEMOJIHOE  COOTBETCTBME  3HAHUM, yMEHUW,  HAaBBIKOB
MPUBEACHHBIX B  Tabmumax IMoKasaresieil, JOIMyCKaloTCs
3HAYUTENbHbIE OIIMOKM 10 pAgy IOKas3areiei, CTYAEHT
WCIIBITHIBAET 3HAYUTENIbHBIC 3aTPYJHEHUS NPU ONEPUPOBAHUU
3HAHUSIMU U YMEHUSIMU TIPU UX TIEPEHOCE HAa HOBBIE CUTYAIUH.

«He 3aureno»

7.3  OueHo4yHbIE CpeCTBA

7.3.1. Texyuuii KOHTPOIIb
B mponecce 00ydeHHsI HCHOIB3YIOTCS OICHOYHBIE CPEICTBA PYOEKHOTO KOHTPOJIS
YCIIEBaEMOCTH U MTPOMEKYTOUYHBIX aTTECTAUN U CIEIYIOIINE BHJIBI CAMOCTOSTEIBHON paboThI:

- HU3YyUCHUC peKOMCHIlyeMOfI JIATCPATYpbl IMIpU IMOATOTOBKC K JICKIIMOHHBIM,
MMPAKTUYCCKUM U CaMOCTOATCIIbHBIM (KOHTpOJII)HI)IM) 3aJaHUsAM,

- 0JIaHKOBOE U KOMITBIOTCPHOC TECTUPOBAHUC,

—  pedepartsl, noknaas Ha CHK.

[InanupoBaHue BpeMEHU Ha CAMOCTOATEIbHYIO padOTy CTyEHTaM JIydIlle OCYIIECTBISTh
Ha BECh CEMECTp M TIPEAYyCMaTpUBaTh PETYJSIPHOE TOBTOPEHUE TMPONHIEHHOTO Y4eOHOTO
MaTepuaia.

Z[J'ISI Ooiee er'IY6J'IeHHOFO HU3YyYCHUS PCKOMCHAYCTCS HUCIIOJIb30BATh U3AHUA, YKA3aAHHbBIC
B CIIMCKE I[OHOHHHTGHLHOﬁ JIMTCPATYPBhI.

[[J'ISI pacminpeHUus 3HaHUM CJICAYCT HUCIIOJIB30BATH TAKXKC CBCACHUA, IIOJYUCHHBIC W3
I/IHTepHeT-I/ICTO‘{HI/IKOB Ha COOTBCTCTBYIOIUX CaﬁTaX, a TaK¥XKC INPOBOJUTH IMOUCK B PA3JINYHBIX
CHUCTCMAX, TaKHUX KakK Yandex, Rambler, " TI0JIB30BATBHCA CICHUAIIN3UPOBAHHBIMU CaﬁTaMH,
TaKUMHA Kak Www.anticor.ru, http://www.naukaran.ru, http://www.maik.ru wu ngpyrummu,
PEKOMCHAOBAHHBIMU MPEMOAaBaTCIIEM Ha JICKIIMOHHBIX 3aHATUAX.

7.3.2. [IpomexxyTouHas aTTecTanus
[lepeueHb KOMIETEHIIMNA C yKa3aHUEM 3TAroB UX (POPMUPOBAHMS B MPOIECCEOCBOCHUS

00pa3oBaTeNbHOI MPOrpaMMBl.
B pesymbrare OCBOGHHS  JUCHUIUIMHBI  (MOIyJsA) (QOPMHUPYIOTCS  CIEAYIOIIHE
KOMIICTCHIINHN .

Kon B pe3yabTare ocBOeHHs 00pa30BaTEILHON NPOrPaMMbl 00y4aI0 LU IACA
KOMIIeTeHI[UH J0JIZKEeH 00J1a1aTh



http://www.anticor.ru/
http://www.naukaran.ru/
http://www.maik.ru/
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VK-1 CroCOOHOCTBIO  OCYIIECTBIIATH TOWUCK, KPUTHYECKUN aHaau3 M CHUHTE3
MHGOPMALUY, IPUMEHATh CUCTEMHBIH MOAXO JUIsl peIIEHUs] IOCTaBIEHHBIX
3ajgad

VK-8 CrnocoOHOCTBIO CO3/1aBaTh M TOJJEP)KMBATh B IOBCEIHEBHOW J>KU3HU U B
podecCHoHATBLHOM JIeSITeIIbHOCTHU Oe30macHbIC YCIIOBHUSL
PKU3HEACSITEIIBHOCTA JJII COXPAHEHUsS MPUPOTHON cpejbl, obOecreueHus
YCTOMUMBOTO pa3BUTHUSI OOLIECTBA, B TOM YHCIE TMPU yIrpo3e H
BO3HMKHOBEHHMH YPE3BBIYAHBIX CUTYAIIUH U BOCHHBIX KOH(DIUKTOB

B mnponecce ocBoeHusi 00pa3oBareiIbHON MpPOrpamMMbl JAaHHBIE KOMIIETEHLIMH, B TOM
YUCJIC UX OTACIBbHBIC KOMIIOHCHTHI, (bOPMI/IpyIOTCSI IIO2TAITHO B XO0A€ OCBOCHUA O6y‘IaIOHII/IMI/IC$I
JUCIUIUIMH  (MOJTyJiel), TPAaKTHK B COOTBETCTBUU C YUYEOHBIM IIAHOM M KaJICHIAPHBIM
rpaduKoM yuaeOHOTO mporecca.

KoHTpoJibHbIe BONPOCHI AJ15l IPOMEKYTOUYHOM aTTecTAlUN

1. Cnocobbl mpupanus Metaury (GOpMBI: JIMThE, O0pabOTKa pe3aHHeM, CICKaHhe
MOPOIIKOB, 00pabOTKa JaBICHHEM.

2. YcnoBue TOCTOSHCTBO oObeMa. Kparkas xapakTepuUCTHKa MPOIECCOB 00pabdOTKH
JABJICHUEM — KOBKa, IITAaMIIOBKa OOBEMHAas, IITAMIIOBKAa JIUCTOBAs, IPECCOBAaHHUE, BOJIOYECHUE,
IIPOKATKa MpOoJI0JIbHAS U BUHTOBASL.

3. Kpucramnuyeckoe crpoeHune MeTayyioB. THIBI pemieTok — KyOudeckas, 00BEMHO-
LEHTpUPOBaHHasA, KyOuuecKas rpaHeleHTPUPOBAaHHAs, TeKCaroHaIbHasl.

4. AHM30TpONHS CBOMCTB KPUCTAJIOB. Y CJIOBUE MOCTOSIHCTBA 00BbeMa M K03 pULneHTHI
nedopmaruu.

5. TlomyyeHue MOHOKpHCTAIIOB. MexaHU3MBbl JepOopMalul MOHOKPUCTAJUIOB —
CKOJIbJKEHUE, IBONHUKOBaHHE.

6. Xonoanas aedopmarus MoIUKpUCTAIIIOB. MeXaHU3MBbI AedopMarium.

7. Yupounenue. Kpusbie ynpounenus. 3menenue miuacTuuHocTH. V3mMeHeHHe (HopMbl
3epeH. OOpa3oBaHue TEKCTYpHI AepopMaruu.

8. Pacmmpennoe omnpenenenue BupaoB OMJ] — ropsiuas, Temas, XojojaHas. BrusHue
ropstueit OM/l Ha MexaHMYEeCKHe U TIACTUYECKHE CBOMCTBA, BETMUMHY U (OpPMY 3€peH.

9. Xonomunas OM/] (oGmactu mpuMeHEHHsI, PEUMYIIECTBa U HelocTaTku). HazHauenue
U pacueT JepopMallMOHHBIX PeXUMOB. CBOWCTBA M KAYECTBO U3/IEIHH.

10.0cHoBHBIE NOpUHIUOBI W pexuMbl mnonydyeHuss OMJl HOBBIX KOHCTPYKIIMOHHBIX
MaTepuajoB M3 TOPOLIKOBBIX, TI'PaHYJUPOBAHHBIX MAaTEpPHAIOB, a TaKXKe CJIOUCTBIX U
KOMITO3UIIMOHHBIX ~ NOTY(aOpUKaTOB, COCTOSIIIMX M3 METAJUIOB C pa3HbIMU  (PHU3HKO-
XUMHUYECKMMH CBONCTBaMH.

11.Tpenne npu OM/I. OnpeneneHne TpeHUs: TPEHUE CKOJIbXEHUS U KAUEHUS.

12.Bunpl TpeHUSA CKOJBXKEHHUS: CyXOe, MOIyCyX0e€, MONYKHIKOCTHOE, >KUJIKOCTHOE,
IPaHUYHOE.

13.Ponb Tpenus B OM/I: BausiHME HA CXeMy HAaNpPSDKEHHOTO COCTOSIHUS M YCHUJIUE, H3HOC
MHCTPYMEHTA, KAYECTBO MTOBEPXHOCTHU U3JIENHNSI, YCIOBUE 3aXBaTa MIPH IPOKATKE.

14.ITpyuuHBl HEpaBHOMEPHOCTU JepopMalMi: HECOOTBETCTBHE (OpMBI Telna U
WHCTPYMEHTA, BHEIIHEE TPEHHUE, HEOAHOPOJHOCTh MEXAHWYECKUX CBOMICTB, aHU30TPOIMS
CBOICTB KpHUCTAJLIOB.

15. TlpaBuio HaMMEHBIIErO CONPOTUBIEHUS W HAUMEHbIIEro nepuMmerpa. Poib
TEXHOJIOTMYECKOM CMA3KH.
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16. MeTonbl 3KCHEPUMEHTAIBHOIO ompeneiaeHus koddduiueHnta Tpenus. [laHHble o
BenMurMHe Kod(duimeHnTa TpeHus B pasnuuHbiXx ycioBusx OMJI. OmnpenencHue HampspKEHUS
Tpenus 1o 3akoHy Kynona.

17. Cunoeie mapamerpbl nmpu OMJI. Pomb CWIOBBIX TapaMeTpoB MpH pazpaboTke
npoueccoB OM/ v poeKTHPOBAHMH TEXHOJIOTUYECKOT0 000pyA0BaHUS

18. TloHaTHE O TMOJHOM YCHWJIMH, JJIEMEHTApPHOM JIaBJICHUM B TOYKE HAa KOHTAKTE C
MHCTPYMEHTOM WJIM Ha TpPaHUIE IUIACTUYECKOW M YNPYrod 30H; JaBleHUE, HANpsHKEHHE U
nedopMaruu B 00beMe Tena.

19. Meron pemieHuss TPUOJMIKEHHBIX YpPaBHEHWHM pPaBHOBECHS W YpaBHEHUS
MJIACTUYHOCTHU

20. Merox pabor. OO6nacTh mpuMeHeHUs Meroda. l[IpenmymiecTBa W HEIOCTATKH.
Bapuannonssie MeToabl. MeTo BEpXHEHN OLICHKU.

21. Busnoruiactuyeckue MeTobl. Pacuer s3HeprocuioBbIx nmapamerpos npoieccoB OM/I.

22. ConpoTHUBJIEHHUE TUTACTUYECKON Jehopmariuu mpu 00paboTKe METAIIIIOB JIaBIICHUEM.



