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Pa6ouyas nporpamma cocrasiena Ha ocHoBe ®I'OC BO - marucTparypa 1o HanmpaBieHHIO
noarotosku 22.04.02 Meramtyprus (nmpuka3 MunoOprayku Poccun ot 24.04.2018 r. Ne 308)

PaGoyas nmporpamma paccMoTpeHa 1 o100peHa Ha 3aceannu Kadeaps! [IpomeinieHHOM
9KOJIOTHH U 6€30MacCHOCTH JKU3HEAeATeIbHOCTH

27.01.2023, mpotokon Ne 6 YA
3as. kapempoil _ ~ # A IO. [lepsituHCcKHii

PaGoyas mporpamma oz106pena Metoaueckoit komuccueit UEnC
30.01.2023 r. mpotokon Ne 5
[Ipencenarens
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A.C. XapueHko
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B 00J1aCTH OXpaHbl aTMOC()epHOTO BO3yXa , 9// A.A. JlaBpHKOB

7



JIMcT akTyaau3anuu padodeil nporpaMmmbl

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2024 - 2025
y4eOHOM ToJly Ha 3aceilanuu Kadenpbl [IpoMBIIIIICHHOM SKOJIOTHU 1 OE30MaCHOCTH

IIporokon ot 20 . Ne
3aB. kadeapoit A.1O. [lepatuHckuit

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2025 - 2026
y4eOHOM rojly Ha 3acefanuu Kadeapbl [IpOMBINIICHHO KOJIOTHH U 0€30MaCHOCTH

[Iporokon ot 20 . Ne
3aB. kadenpoii A 1O. IlepsTunckmii




1 Ilesiu ocBOEHMSI AMCUMILTHHBI (MOIYJIs)

- (hOpMUPOBAHHE IKOJIOTO-XO3SICTBEHHOT'O MBIIILICHUS;

- TOJIy4€HHE HEOOXOAMMOro 00beMa 3HAHWUU 1O HAYYHBIM OCHOBAM PaIlMOHAILHOTO
MIPUPOJIOTIONB30BAHMS; 110 TPHUHIIMIIAM OpPraHU3alMKM TMPUPOJTOOXPAHHON JESITCIBHOCTA Ha
METALTYPTHYECKUX TMPEANPUATHIX; TO (PU3UIECKHM, XUMHUYECKUM U (PU3UKO-XUMUYECKUM
OCHOBaM ITPOIIECCOB OYMCTKH T'a30B U BOJIBI, & TaK K€ PEKYJIbTHBAIMN HAPYIICHHBIX 3€MEJIb; 10
KOHCTPYKTUBHBIM OCOOCHHOCTSIM aIllapaToB U YCTAHOBOK ISl OYUCTKHU ra30B U BOJIBI.

2 MecTo IUCHMIJIMHBI (MO1YJ/Is) B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMbl

JucuumirHa DKoJorudeckue mnpoOsieMbl B METAJUIYPrMH BXOJUT B 4acTh Yy4e€OHOIO
wiaHa (GOpMHpPYEMYyH0 y4YacTHUKaMU 0O0pa3oBaTelIbHBIX OTHOLIEHUMH 00pa3oBaTeIbHOM
IIPOrPaMMBI.

Jns  u3ydyeHus — OUCUMIUIMHBL  HEOOXOOuMbl  3HaHUA  (YMEHHS,  BIAJCHUS),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YUEHHSI AUCLHUIUINH/ IPAKTUK:

CoBpeMeHHbIE TEXHOJIOTMH SHEPTOCOEPEKEHNS B YUEPHOIN METAILITYypPIrun

3HaHus (YMEHMs, BJIAJCHUS), OIYYEHHbIE IPYU U3YYEHUH JaHHOM JAUCUUIUIMHBI OyAyT
HEO0XO0AUMBI [Tl U3y4EeHHUS TUCLUILINH/TIPAKTHK:

[ToaroToBka K npoueaype 3aluThl U 3alUTa BBITYCKHON KBATM(PHUKAIIMOHHON paboThI

IToaroToBka K caye ¥ caaya rocyAapcTBEHHOT0 IK3aMeHa

3 Komnerenunu ody4yaromierocsi, GopMmupyembie B pe3yJibTaTe 0CBOECHHSA

AUCHMILIMHBI (MOAYJISA) U IVIAHUPYEMbIe pe3yJibTaThl 00y4YeHus

B pesynbrare oCBOGHMS AUCHUIUIMHBI (MOIyNsA) «IKOJIOTHYECKHE TMpoOIeMbl B
METAJLTYPTUN» 00YJatOIIUICs TOJKEH 001a/1aTh CICAYIOMUMHU KOMITCTCHITUSMU:

KOI[ HHAUKATOpa I/IH,Z[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

VYK-1 CrnocobGeH ocymecTBIsATh KPUTHYECKHH aHamu3 MpoOJEeMHBIX CHUTyallMii Ha OCHOBE
CHCTEMHOTO 110/IX0/1a, BBIPA0aThIBaTh CTPATErHIO AEHCTBHI

YK-1.1 AHanuzupyeT NOpoOJEMHYI0O CHTYalMl0 KaK CHCTEMY, BBIABIAA €€
COCTaBJISIIOLINE U CBA3H MEX]Ly HUMU
YK-1.2 Kputnyecku olieHUBaeT HaJIe)KHOCTh KICTOUHUKOB WH(OpManuu, paboTaeT ¢

MIPOTUBOPECUMBOM WHGPOpPMAIUEH W3 pPA3HBIX HCTOYHUKOB, OMPEICIIICT
npo0ernbl B uHGOpMaIuu, HeOOXOAUMOMN ISl pelIeHUs MPoOIeMHON
CUTYaIIUH, U TPOCKTHPYET IMPOIIECCHI IO UX YCTPAHCHUIO

YK-1.3 Pa3pabatbiBaeT u coepikaTenbHO apryMEHTUPYET CTPATETHIO PEIICHHUS
MpOoOJIEMHON CHUTyallMl Ha OCHOBE CHCTEMHOTO M MEXIUCIUILIMHAPHOTO
MOJXO/IOB; CTPOUT CICHAPHH pPEAIM3allid  CTPATETHH, ONPEACIIss
BO3MO>KHBIE PHCKH U Mpeiaras NyTy UX YCTPaHCHUS




4. CTpPyKTYpa, 00bEM M coJepKaHUe TUCHUIITTHHBI (MOYJIs1)
OO0mmast TpyI0eMKOCTh JUCIHUILTUHBI COCTaBisieT 4 3a4eTHhIX eauHull 144 akan. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas padora — 38,1 aka. 4acoB:
— aynutopHas — 38 akajl. 4acos;

— BHeaynutopHas — 0,1 akas. gyacos;

— caMmocrosTenbHas padora — 105,9 akax. yacos;

— B popMe npakTuieckor noarotroBku — 0 akaz. yac;

®dopma arTecTaluu - 3a4€T

Pasznen/ Tema
JIHACLUTIINHEI

Cemectp

AynuropHas
KOHTaKTHas paboTa
(B akaj. yacax)

11a0.
3aH.

Jlek.
3aH.

MIPAKT.

CamocTosTenbHas
paboTa cTyieHTa

Bung
CaMOCTOSTEIbHOM
paboThI

®dopma TeKyIero
KOHTPOJIS
yCIIEBAEMOCTHU U
MIPOMEKYTOUHON
aTTecTaluu

Kon
KOMITETEHIIMH

1. Ponb oOXpaHbl OKpYXKaroliei
cpelbl B KH3HH COBPEMEHHOTO
obmrecTBa. l'ocynmapctBennoe
perynupoBaHue
MPUPOOIIONB30BAHHS M OXPaHEI
OKpY)Karollen cpesipl

11 Pounp OXpaHbl
OKpYXaloIllel  cpeabl B
JKH3HU COBPEMEHHOTO
o01ecTBna.
TocynapcrBeHHOE 3
perynupoBaHue
MPUPOIOIIOIL30BAHMS u
OXpaHEI OKpY)KaloIen
cpeJibl

3,8

12

CamocTosTensHOe
u3ydeHue yueOHoH
W1 Hay4HOU
JIUTEpPaTyphl

YcrHBIi onpoc
(cobecemoBanmue)

YK-1.1,
YK-1.2,
YK-1.3

HWroro no pazneny

3,8

12

2. 3arps3HEHHE OKpYKalOIIeH
cpensl MeTaJUTyprUIeCKUMU
PEANPHUITUSIMH

2.1
OKpYyKaroIen
METaJLTYPTUYECKUMHU
NpeANpUATHAMU

3arpsizHeHHe
cpebl
peapl) o

3,8

10

CamocTosiTenbHOe
U3ydeHHe yueOHOH
W Hay4HOU
JIUTEPATYPhI

VYcTHbIl ompoc
(cobecenoBanue)

YK-1.1

Hroro no pazneny

3,8

10

3. Hmxenepusie METO/IbI
3aIUTHI OKPYXKAIOMIEH Cpeapl OT
TEXHOT€HHBIX BO3JICHCTBHI
METaJLTypPTUIECKOTO
MIPOU3BOICTBA

3.1 HWHxeHepHbIE METO/BI
3aIUATHI OKpYXKaromIen
cpelbpl  OT TEXHOTGHHBIX
BO3IECUCTBUI
METaJLTYypPTUIeCKOTO
MIPOM3BOJICTBA

3,8

10

CamocrosTenbHOe
U3ydeHHe yueOHOM
W Hay4HOU
JIUTEPaTyphl

YcTHBIi onpoc
(cobecenoBanue)

YK-1.2

HWroro no pazgeny

3.8

10

4. IIbineynaBnuBaHue Ha

METAJLUTYPIHICCKUX 3aBOAAX




4.1 TleineynaBiuBaHUe Ha

CamocrosTenbHOe
u3ydeHne yueOHon

VYerHbli ompoc

METaJUTyPTUUECKUX 3 3.8 10 N VK-1.3
U Hay4yHOU (cobecenoBanmue)
3aBOJAX
JIUTEPATyPbI
HUroro 1o paznery 3.8 10
5. Xummdeckass OdYHCTKa Tra3oB
OT ra3000pa3HbIX COCMHCHUI
CamocrosTenpHOe
51 Xmwieckas ouncria n3ydeHne yaeOHoi| YcTHbI onpoc
ra3oB OT ra3oo0pasubix| 3 3,8 10 ye YHED p VK-1.3
. Y Hay4YHOU (cobecenoBanmue)
COeTMHEHHH
JIUTEPaTyphl
HUroro 1o pazaery 3.8 10
6. Ouncrka CTOYHBIX BOX U
MPOMBIIIIICHHBIX cOpocoB
METAJLTYPTUUECKHX
6.1 Ouuncrka CTOYHBIX BOJ CamocrosTensHOe
Y IPOMBIIIIEHHBIX COpPOCOB 3 38 10 |M3yuenne y4eOHoM| YCTHBIH ompoc VK-1.2
METAJUTyPTUYECKUX ' U HAy4YHOUH (cobecenoBanmue) '
TpeNPUSTHIA JUTEPaTyphI
Hroro no pazzeny 3,8 10
7. Ouncrka ra3oB npu
MPOU3BOJICTBE arjioMepara u B
JOMEHHOM MPOH3BOJICTBE
7.1 Ouucrka Ta30B MpH CamocrosTensHoe
MPOU3BOJICTBE  aroMepara) o 38 10 |weyuenne y4aebHoi| YcTHBIH ompoc VK-1.3
u B JIOMEHHOM ' ¥ HAyIHON (cobecenoBanue) '
MIPOU3BOJICTBE JUTEPaTyphI
Hroro no paszeny 3,8 10
8. Manoorxogusie u
pecypcocbeperatoue
TCXHOJIOI'MH B MECTAJUTYPTUH
8.1 ManoorxomHple | CamocrosTenpHOE
pecypcocbeperaromue 3 38 10 |neyuenue yueOHOU| YcTHBIH onpoc VK-1.1
TEXHOJIOTHH B ' " HAYIHON (cobecemoBanme) '
METaJIITypTUN JIUTEPATYPBI
HWroro no pazaeny 3,8 10
9. Omnpenenenne koddpduuueHra
9KOJIOTHUYECKOU OTIACHOCTH
METaJUTYPTUUECKHX
9.1 Onpenenenue
B Sea— CamocrosTenpHOE
H o m3y4eHne yaeOHoi| YcTHBIH ompoc VK-1.1,
SKOJIOTHYECKOH omacHocTH | 3 3,8 10 N
W HAy4HOH (cobecenoBanmue) VK-1.2
METAJLTYPTHICCKUX
. JIUTEPaTyphI
TpeINPUSTHIA
Hroro no pazaeny 3,8 10
10. OmnpeneneHue  ITHPHHBI
CaHUTAPHO-3aLTUTHOMN 30HBI
MPOMBIIIIEHHOTO TPEIIPHUSITHS C
BPEIHBIMH BBIOpOCAMU
10.1 Ormpenenenue
CamocTosiTensHOe
HIMPHHET n3ydeHue yueOHol| YcTHbI onpoc YKL
CaHUTAPHO-3aIIUTHOM 30HBI| 3 3,8 10 ya i N P VK-1.2,
Y Hay4HOH (cobecenoBanue)
MIPOMBIIIJIEHHOTO VK-1.3
JIUTEPaTyphI
NPEANPUITHS. C BPETHBIMU
Uroro no pazaeny 3,8 13,9
Wroro 3a cemectp 38 102 3auéT
Hroro no aucumruinHe 38 105,9 3a4eT




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHHI

B mporecce npenogaBanus TUCHUTUIHHBI « IKOJIOTHYECKHE MTPOOIEMBI B METAILTYPTHI
NPUMEHSIOTCSL TPaJUIMOHHAs M HHPOPMAIMOHHO-KOMMYHHUKAI[OHHAs 00pa3oBaTe/IbHbIC
TCXHOJIOI'UHU.

Cucrema opraHu3anuy yd4eOHOrO TIpolecca JO/DKHA OBITh OpPHUEHTHpPOBAaHA Ha
WHIMBUYQJIbHBIA TOAXOJ K Yy4YallMMCA W JOJDKHA COAEpXKaTh 3aJaHus Pa3HOro YpPOBHS
CIIOKHOCTH, Pa3HOOOPA3HOTO COJIEPKAHUS U, COOTBETCTBEHHO, OLIEHUBATHCS II0-Pa3HOMY.

[TpakTH4eckue 3aHATHS POBOAATCS C UCIIOIB30BAaHHUEM METOJIa — «00y4YeHHEe Ha OCHOBE
OIIBITa» JUIS CO3JaHMS AHAIOTUH MEXIy M3y4aeMbIMH SBJICHUSMH M 3HAKOMBIMH MarucTpam
JKU3HCHHBIMH CUTYyallUSIMU U Ooiee I‘JIY60KOFO YCBanBaHHA U3YyYaCMbIX BOIIPOCOB. MaI‘I/ICTpaM
BBIJAIOTCSl 3aJaHMs 3aKPEIUIIONINE 3HAHUS, MOACTHMPYIOIINE TEXHOJOTMYECKHE IPOIECCHI.
Bricokas cTeneHb caMOCTOSTEIbHOCTH MX BBITIOJTHCHUS Marucrpamu CHOCO6CTByeT Pa3BUTHUIO
JIOTMYECKOTO MBIIIICHUS M Oosiee TITyOOKOMY OCBOCHHIO TEOPETHUYECKHX IIOJIOKEHHH M HUX
MPaKTHYECKOro ucmosb3oBaHus. Ilpum cobecemoBaHMM W 3KCHpecc - ONpPOCE IMPOBOIUTCS
IUCKYCCHs M (POPMYIUPYETCSI BBIBOJ 00 ONITUMAIBHOM PEXUME 00 YUCHHS.

Ha mnpakTudeckux 3aHATHSIX NPUMEHSIOTCS TaKXkKe CIEAYIOIIUEe BHUIBI OOy4YCHHS:
KOHTEKCTHOE  OOyuYeHHe, MEXIUCHMIUIMHApHOe oOO0ydeHHe, OJBpUCTHYEcKas  Oecena,
MO3BOJISIONINE HAXOJUTHh OTBET Ha MPOOJIEMY, MUCIONB3Yysl 3HAHHS, TOJIYYCHHBIC M Ha JPYTHUX
JIMCIUITTHHAX.

CamocrosTenpHas paboTa MaruCTpOB CTUMYJIUPYET X K CAMOCTOSATENBHOM MpopaboTKe
TEM B IIPOLIECCE BHIITOIHEHUS KYPCOBOW pabOTHI U MOJITOTOBKH K MPAKTUYECKUM 3aHITHUSIM.

B Xoae 3aHATHH npeamnojgaracTcda UCIoJIb30BaHNC KOMINIICKCA MHHOBAlIUOHHBIX METO/I0B
MHTEPAKTUBHOTO 00YYEHUSI, BKJIIOYAIOLIUX B CeOs:

- co3maHue TNpPOOJEMHBIX CUTyallMii C T[OKa3aTeNbHBIM pEIIeHHeM MpoOIeMbl
IpernoaBaTeneM;

- CaMOCTOATEIbHYIO TOUCKOBYIO JESTEIIbHOCTh B PELIEHUH Y4eOHBIX HpodiieMm,
HanpaBJsIEMYI0 IPEro/laBaTesneM;

- CaMOCTOSITEIbHOE PELIeHUE MPOOIeM MaruCTPaMH 1101 KOHTPOJIEM IPEOAaBaTeIs.

- mpoOsieMHOe 00y4eHHEe — CTUMYJIMPOBAaHHE MaruCTPOB K CaMOCTOSITENILHOM «100bI4e»
3HaHU, HEOOXOMMBIX JIJIsl PELIeHNs] KOHKPETHOM Mpo0IeMbl.

- KOHTCKCTHOC O6y‘~I€HI/I€ — MOTHUBAIUd MaruCTpoB K YCBOCHHIO 3HAaHUH myTeM
BBISIBIICHUS CBSI3€H MEX/ly KOHKPETHBIM 3HAaHHEM U €r0 IPUMEHEHUEM.

- O6y‘~I€HI/Ie Ha OCHOBE OIIbITa — aKTUBHU3aIllUs MMO3HaBaTEIILHOM ACATCIIBHOCTU MarucTpoB
3a cYeT acCOLMAIMN X COOCTBEHHOI'O OMbITA C IPEAMETOM U3YUEHHSI.

-  UHAMBUAyaJlbHO€ OO0y4YyeHMe — BBICTpAaUBaHME MarucTpaMM COOCTBEHHBIX
o0pa30BaTeNbHbIX TPAEKTOPHUI Ha OCHOBE (DOPMHUPOBAHUS UHIMBUyaIbHBIX YUEOHBIX IJIAHOB U
IIPOrpaMM C Y4eTOM UHTEPECOB U MPENOYTEHUI MarucTpoB.

- MEXIMCUUIUIMHApPHOE O0y4YeHHE — HUCIOJIb30BaHWE 3HAHMUN M3 Pa3HbIX oOjacTei, ux
IPYIIIMPOBKA M KOHIIEHTPALUs B KOHTEKCTE KOHKPETHOM peIraeMon 3a1auu.

6 YueOHo-MeTOoANYECKOE O0ecTevyeHne CAMOCTOATEIbHOI PadoThl 00yYaAIOLIUXCS
[IpencraBneno B mpunoxenuu 1.

7 OueHoOYHbIE CPeACTBA /ISl POBeIeHUs IPOMEKYTOYHOM aTTecTalun
[TpencraBieHbl B IPUIOKEHUH 2.

8 Yue6Ho-MeToqu4ecKkoe U MHGOPMAIHOHHOE 00ecnedeHne I CHUIIMHBI (MOTYJIs1)
a) OcHoBHas JiuTEpaTypa:
1. IToranos, A. JI. Oxomnorust: Yueouuk / [Toranos A.Jl. - 2-€ U311, KCIIP. H JIOIL. -



Mocksa: HUL] UHOPA-M, 2016. - 528 c. (Beicuiee oOpasoBanue: bakanaspuar) ISBN
978-5-16-010409-6. - Tekcr : 3JICKTPOHHBIH. - URL:
https://znanium.com/catalog/product/487374 — Pesxum 1oCTyIIa: 110 MO ITHCKE.

2. Banosa (KombuioBa), B. JI. Dxomorus : yueOHuK s O6akanaBpos / B. JI. Bamosa
(Kompinosa), O. M. 3BepeB. — 4-e u3f., nepepad. u pon. — Mocksa : M3aarenscko-ToproBas
koprnopanus «JlamkoB u K°», 2020. - 376 c. - ISBN 978-5-394-03044-4. - TekcT : 2JIEKTPOHHBIH.
- URL: https://znanium.com/catalog/product/1093156 — Pexwum qocTyra: mo momucKe.

0) lomotHuTeILHAS IUTEpaTypa:

1. Hukudopos, JI. JI. Dkonorus: yuedbnoe nocobue/JI.JI.Hukudopos - Mocksa : HUIL]
NH®PA-M, 2015. - 204 c. (Bsiciiee obpazoBanue: bakanaspuar) ISBN 978-5-16-010377-8. -
Texkcr : anexrponnbii. - URL: https://znanium.com/catalog/product/486270 (nara oOparieHwus:
15.01.2022). — Pesxum jrocTyra: o moJImmicKe.

2. Mapunuenko, A. B. Dxosnorus : yueOHuK 111 6akanaBpos / A. B. Mapunyenko. - 8-
u3l., crep. - Mocksa : M3narenbcko-Topropas kopropauus «JlamkoB u K°», 2020. - 304 c. -
ISBN 978-5-394-03589-0. - Tekct : 3JICKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1091526). — Pexxim gocTyma: mo mojAmnuckKe.

3. Huxonaiikun, H. Y. DOxonorus : yuebnuk / H.W. Hukonaiikun, H.E. Huxonaiikuna,
O.I1. MenexoBa. — 9-e¢ m3x., nepepad. u gon. — Mocksa : UHDPA-M, 2018. — 615 ¢c. —
(Beicmiee oOpazoBanue:  bakamaBpwuar).
www.dx.doi.org/10.12737/textbook 59424461554366. 38209629 - ISBN 978-5-16-012241-0. -
Tekcr : anexTponnsii. - URL: https://znanium.com/catalog/product/566393 — Pexum moctyna:
IO TIOZITHCKE.

4. Ilymkaps, B. C. Oxonorus : yueOnuk / B.C. [lymkaps, JI.B. SIkumenko. — Mockaa :
NH®PA-M, 2017. — 397 c. : [2] c. uB. mi1. — (Briciee obpazoBanue: bakanaBpuar). —
www.dx.doi.org/10.12737/16540. - ISBN 978-5-16-011679-2. - Tekcr : anekrponnsiid. - URL:
https://znanium.com/catalog/product/774283 — PexxiuM AOCTYIa: o MOITHICKE.

5. Banosa (Kombuioa), B. JI. Okonorus: YueOuuk s GakanmaBpoB / Bamosa B.JI.,
3BepeB O.M., - 3-e u3n., nepepa6 u jgom. - Mocksa :JlamkoB u K, 2017. - 376 c.ISBN 978-5-
394-02674-4. Teker : IEKTPOHHBIH. - URL:
https.//znanlum.com/cataloq/product/936129

7. Mensenesa, C. A. Dxomorusi texaochepsl: npaktukym /| C.A. Menasenesa, C.C.
Tumodeena. - Mocksa : @opym: HUL] UHOPA-M, 2014. - 200 c. (Bsiciiee obpazoBanue). ISBN
978-5-91134-848-9. - Texkcr : AJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/446534 — Pesxum ToCTyIa: Mo MO IHCKE.

8. Kynemr, B. ®@. Dxonorus. YdeOHas rmoyieBas mpakTuka: YdeOHoe mocobue / Kymemr
B.®., Mappumies B.B. - Mocksa :HUL[ UH®PA-M, Hos. 3nanwue, 2015. - 332 c. (Bricuiee
obOpazoBanue: bakanaBpuar)I[SBN 978-5-16-010292-4. - Tekct : anmekrponHbii. - URL:
https://znanium.com/catalog/product/483086 — Pexum tocTyrma:mo momrcke.

9. flcoBeeB, M.I'. Dkosorust ypOaHU3HPOBAHHBIX TEPPUTOPHUH : y4eO. mocobue / M.T.
SAcosees, H.JI. Ctpexa, I.A. ITaupikaiinuk ; nox pea. M.I'. SIlcoBeeBa. — Munck: HoBoe 3HaHueE ;
Mocksa : TH®PA-M, 2015. — 293 ¢. — (Bwicmiee obpa3zoBanue: bakamaspuar). - ISBN 978-
985-475-708-7 (Homoe 3manme); ISBN 978-5-16-010302-0 (MH®PA-M, print); ISBN
978-5-16-102242-9 (MH®PA-M, online). - Tekcr : oanekrponusiit. -  URL:



https://znanium.com/catalog/product/487374
https://znanium.com/catalog/product/1093156
https://znanium.com/catalog/product/486270
https://znanium.com/catalog/product/1091526
http://www.dx.doi.org/10.12737/textbook_59424461554366.38209629.%20-%20ISBN%20978-5-16-012241-0
https://znanium.com/catalog/product/566393
http://www.dx.doi.org/10.12737/16540.%20-%20ISBN%20978-5-16-011679-2
https://znanium.com/catalog/product/774283
https://znanium.com/catalog/product/936129
https://znanium.com/catalog/product/446534
https://znanium.com/catalog/product/483086

AOCTYIIA: 110 IMOAIIUCKE.

B) MeToanyeckne yKazaHus:

1. boGpoBa, 3.M. KoHTponb BBIOPOCOB 3arps3HSIONIMX BEHIECTB MPOMBIIIJICHHBIMU
ucrtouHukamu [Tekct]: mMeTon. pazpaboTka K MPAKTHUECKUM 3aHSITHUSM IO TUCHUILUIMHAM
«Qxororus», «O01me npodIeMbl SKOIOTUNY, «IKOJIOTUIECKHE MPOOIEMBl METAJUTYPrHYECKUX
MPOM3BOJICTB» ISl CTYJAEHTOB TEXHHMUYECKHX crenuaibHocteit / 3.M. bobposa, O.1O0. UnbuHa;
MI'TY, [xad. [TOubX/]. — Marautoropck, 2010. — 18 c.

2. OBcsanukoBa, H.M. Pacuer miarexelt 3a 3arps3sHeHHe OKpyskaromieil cpenbl [ Tekcr]:
METOJ. YKa3aHUs K BBIIOJHEHHUIO MPAKTUYECKUX 3aHATHUU MO JUCHUIUIMHAM «ODKOJIOTHS» s
CTYIEHTOB BceX creunuanbHocTedd u «lIpupopomnonb3oBanue» AJisd CTYACHTOB CIELHMAIBLHOCTU
330100 / H.U. OBcsinnukoBa, E.A. Aponuna; MI'TVY, [kad. [1OubXX/]. — Maruutoropck, 2004.
—25c.

3. Tumupraneesa, JL.III. Meroauueckue yka3zaHus Ui TPOBEICHHS JEIOBON WUTPHI 1O
JTUCIUIUTNHE «DKOJOTH» [ CTyneHToB Beex crenuanbHocTel [Tekcr] / JLII. Tumupraneesa,
E.A. Bonkosa, A.A. Konoanosa; MI'TV, [kad. [1DubXX/]]. — Maraurtoropck, 2007. — 22 c.

4. Wnpuna, O.JO. Pacyer monurona TBepAbIX OBITOBBIX OTX0A0B [TekcT]: meTon.
pa3paboTKa K BBIMOJHCHUIO MPAKTUYECKOW padOThI TI0 TUCIUIUIMHE « DKOJIOTHS ISl CTYJICHTOB
Bcex cnenuansHoctel / 0.0, Unbuna; MI'TY, [kad. [IDubXX]1]. — Marauroropck, 2009. — 29 c.

5. BonkoBa, E.A. MeTonuueckue ykazaHus K TPaKTUYECKUM 3aHATUSAM I10 JUCIUILIMHAM
«Qxonorus», «O01me npodbaeMbl FIKOJIOTUMY IS CTYACHTOB BCEX CIEIUAIBHOCTEH Bcex Gopm
obyuenus [Tekct] / E.A. Bonkosa, O.b. IIpomkuna; MI'TY, [kad. [1OubXX][]. — MarauToropck,
2011.-17c.

6. I'yceB, A.M. Pacuer paccemBaHHs M perijamMeHTAIUsl BBIOPOCOB 3arps3HSIOIINX
BeniecTB B arMmocdepy [TekcT]: MeTon. yka3aHus MO BBINOJHEHUIO MPAKTUYECKUX PAdOT MO
mucturmuHaM «CucTema 3aiuThl Cpelibl 00uTaHus (0XpaHa aTMOC(EPHOTO BO3TyXa)»,
«komorusiy, «OO0IIHEe MPOOIEMbI SKOJOTHU» JJIsl CTYACHTOB BCeX crenuanbHocTeld / A.M.
I'yces, H.U. OBcsaunukoBa, E.A. Aponuna; MI'TY, [kad. [19ubX]]]. — Marautoropck, 2012. —
46 c.

r) [Iporpammuoe odecnieuenne u UutepHeT-pecypcnl:

IIporpammHuoe ob6ecnieyenune

Haumenoanwue 110 Ne noroBopa Cpok neiicTBUS THIICH3UH
MS Office 2007

Professional Ne 135 ot 17.09.2007 OeccpouHo

7Zip cB00OOTHO pactpocTpansemoe [10 OecCpoIHO

FAR Manager cB00OOTHO pacipocTpansemoe [10 OeccpovYHO

IIpodeccnonanibHbIe 0a3bl JaHHBIX M HH(POPMALIMOHHBIE CIPABOYHbIE CHCTEMbI

Ha3Banue kypca Ccblika

OnekrpoHHas 0a3a nepuoauueckux m3nanuid East View

Information Services, OO0 «M1IBUC» https:/dlib.eastview.com/

HannonanbsHas MH(OPMaLMOHHO-aHAIUTHYECKast
cucreMa — POCCUICKUI MHIIEKC HAYYHOIO LIUTHUPOBAHUS

(PMHL)

URL:
https://elibrary.ru/project risc.asp



https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp

YHHBepcUTETCKAs UH(pOpPMaIMOHHASL cucrema

POCCUA

MexnyHaponHas 0a3a IOJHOTEKCTOBBIX IKYPHAJIOB

Springer Journals

MexnyHaponHast pedepaTuBHas M IIOJHOTEKCTOBAS

cripaBouHas 0asa JaHHBIX Hay4HBIX M3aHuil «Springer |https://www.nature.com/siteindex

Nature»
9 MaTepuajibHO-TEXHHYEeCKOe 0fecnedeHne THCIHIITHHbBI (MO J151)

https://uisrussia.msu.ru

http://link.springer.com/

MarepraibHO-TeXHHYECKOE 00eCIeUeHHE AUCIUTUTHHBI BKIFOYACT:

JlexuvonHas aynuropus MynbTUMEIUNHBIE CpPEACTBA XpaHEHUs, Illepejadu |
npeICTaBICHUs HHPOPMAIHH

KomrmuiekT mpe3eHTanmoHHoro obopymoBanus nepeHocHou (mpoektop Sharp SR 232,
9KpaH CTalMOHAPHBIH, 00opymnoBanue Talet MonitorSP)

AyauTopusi Ui TPaKTUYECKUX 3aHATHH KOMILIEKT MPEe3eHTAOHHOTO 000PY/I0BaHUSI
nepeHocHoi (mpoekrop Sharp SR 232, skpan crannonapHsiii, o6opynosanue Talet MonitorSP)

AyauTopust Ui CaMOCTOSITEIILHON pabOThI: KOMITBIOTEPHBIE KJIACCHI; YUTAIBHBIC 3aJIbI
oubmuoreku [lepconanbHbie KoOMIbioTephl ¢ maketom MS Office u Boixomom B MHTEpHET 1 €
JOCTYIIOM B 3JICKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTeIbHYIO CPely YHUBEPCUTETA


https://uisrussia.msu.ru/
http://link.springer.com/
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IMpunoxenne 1
6. YueOHo-MeTOIHYeCKOe o0ecniedeHne CAMOCTOSITeIbHOI padoThl 00y4aOIIMXCS

[lo nmuctummae «JKOJOrHMYecKHe TpOOIeMbl B  METALIYPrUW»  MPEAyCMOTpEHA
ayJIUTOpHAs M BHEAYAUTOPHASI CAMOCTOSTEIbHAS pad0Ta 00yJaOIUXCsl.

AyImuTOpHas caMoOCTOsITeNIbHAsT paboTa MarucTpoOB MPEIINOJaracT YCTHBIM — OMPOC
(cobecenoBanne) Ha MPAKTUYECKUX U JTa00PATOPHBIX 3aHATHSAX.

IIpumepHbIe BONPOCHI 1JIsl AyAUTOPHOI0 YCTHOI'O o1poca:
1. Ouenka BO3ACHCTBUS MPEANPUIATHI METAJUTYPTMUECKOTO KOMIUIEKCA Ha OKPYKAIOIIYIO
Cpelly U 3I0pOBbE YeJIOBeKa
2. Ilpoueccsl u anmaparsl 3alUTHl aTMOC(EpHI
3. IIpoueccel u anmapaTsl 3aUUTH THAPOChHEPHI
4. TexHOIOrMYecKue pelieH!s] BOCCTAaHOBJICHUS HAPYLIEHHBIX 3€MEIb

BueaymutopHass camocTrosiTenbHas padoTa OOydYaIOMIMXCS OCYIIECTBIISIETCS B BHUJC
U3YUYEHHUSI JIUTEPATYPhI 10 COOTBETCTBYIOLIEMY pa3Jieiy ¢ MpopabOTKON MaTepuaia; MoAroTOBKU
K JJaOOpaTOpHBIM paboTaM.



Hpunioxenne 2

OIIeHO'leIe cpeacrea AJisi IPOBEACHUA HpOMe)l(yTOqHOﬁ aTTeCTallun
H.TIaHI/IpyeMbIe PE3yJdbTaThI oﬁyqe}mﬂ H OIICHOYHBIC CpeACTBA 1JISl IPOBCACHUA HpOMe)KyTOqHOﬁ aTTeCTalluMn

CTpyKTypHBII
AJIEMEHT
KOMITETCHITHT

[Inanupyemble pe3ynbTaThl 00y4eHHUs

OrneHOYHBIE CpelICTBA

YK-1: Cnoco0eH ocyiecTBIASATh KPUTHYECKHIT aHAJIM3 NPO0IeMHBIX CHTYAIHIl HA OCHOBE CHCTEMHOI0 M0/AX0/1a, BLIPA0ATHIBATH

CTPATerulo AeicTBuil

VK-1.1

AHanmu3upyet npoOJIeMHYIO CUTYaITUIO KaK
CHCTEMY, BBISBIISIS €€ COCTaBIIAIOLINE U
CBSI3U MEXIY HUMHU

Bonpocul ona noocomosku k 3auemy

1. Bunpl 3arpsi3HeHUI OKpYsKarolleil cpefibl, BbI3bIBa€Mble NPEAIPUITUIMU
YEpHOM METaIypruu.

2.OCHOBHBIC UCTOYHUKH 3arpsi3HEHUsT aTMOC(HEPHI IPU ITPOU3BOJICTBE
YEpPHBIX METAJIJIOB.

3.Poib armomepanmoHHOTO MPOU3BOACTBA B 3arPS3HEHUN aTMOC(HEPEI.
4.Ponb JOMEHHOTO TPOU3BOJICTBA B 3arPSI3HEHUH aTMOC(EPHI.
5.3arpsi3HeHue arMoc@epbl MPU MAPTEHOBCKOM IPOU3BOJCTBE CTAIU U €€
IIPOU3BOJICTBE B IByXBaHHBIX II€YaX.

6.3arps3Henue aTMocephl MPH KUCIOPOJHO-KOHBEPTEPHOM MPOU3BOICTBE
CTaJIN.

7.3arpsi3HeHne aTMocepbl KOKCOXUMHUECKUM IIPOU3BOJICTBOM.

8. A’p030JI1: MBI, ABIMbI M TYMaHBI.

9.I'paBUTALIMOHHOE OCAXIEHUE YACTHII.

YK-1.2 Kputnuecku orieHHBaeT HaJIe)KHOCTh Bonpocwl ons ycmuozo onpoca
HMCTOYHUKOB HH(pOpMaIuK, paboTaeT ¢ 1. HenTpobexxHOE OCaXkIeHUE YaCTHII.
MPOTHUBOPEYNBON MH(OpMAIIHEN U3 pa3HbIX 2. VHepumoHHOE OCaXICHHE YaCTHII.
HWCTOYHHUKOB, OTPEEISIET MPOOEITHl B 3. Juddy3nonHOE OCAXKICHHIE JACTHIL.
uHpopManuu, He0OXOAUMOM I pelIeHus 4. DneKTpOoCTaTU4YeCKOe OCAXKACHUE YaCTHUI.
MpOOJIEMHON CUTYalluH, U IPOEKTUPYET 5. MarnuTHoe ocax/1eHre YacTHIl.
MIPOLIECCHI [0 UX YCTPAHEHUIO 6. VcnapeHue oMUHOYHOM KareiabKu.
7. Wcnapenue u KoHAEeHCanus B o0nake. TymanooOpa3oBaHue.
8. AOcopOuus u ee pojib B TEXHHUKE.
9. AncopOuus v ee IpUMEHEHHUE.
YK-1.3 Pa3zpabarbeiBaeT u comepkaTeIbHO Temvbl peghepamos

apryMEHTUPYET CTPATETUIO PELICHUS

1. Koarymnsmus npoMBbIIUIEHHBIX a3p030JIeH.




MpOOJIEMHOM CUTYalll Ha OCHOBE
CHUCTEMHOTO U MEXIUCIUIUTMHAPHOTO
MIOJIXOJIOB; CTPOUT CLIEHAPUU pealu3aluu
CTpaTeruu, Oonpeesisi BO3MOXKHBIE PUCKU U
npejaras myTd UX yCTpaHEHUs

Knaccugukanus nporeccoB 1 anmaparoB MbUICYIaBIUBAHUS.

[Tpunun paboThl U YCTPOCTBA SIEKTPOPHUIBTPOB.

OuncTka ra3oB OT IUOKCUIA CEPBI.

Ouncrka raszos ot HCI, Cl, u HT'.

OuncTka razoB ¢ IPUMEHEHUEM HOHUTOB.

CxeMbl IIblICYIaBIMBAHMS B arJIOMEPALIUOHHOM IPOU3BO/ICTBE.

CxeMpl OUYHCTKHM AaCHMPALMOHHBIX IBUIETa30BO3AYIIHBIX CMECE B
JIOMEHHOM IPOU3BO/ICTBE.

9. Ouuctka KOHBEPTEPHBIX TA30B MPH IMOJHOM U YaCTUIHOM Aoxuranuu CO.

©®No A WN




0) Ilopsiiok mpoBeeHUS MIPOMEKYTOUYHOM aTTECTAIUN, MIOKA3ATE/IN U KPUTEPHH
OLlCHUBAHMSA:

[IpomexyTouHas arrectauus MO JAUCHUILIIMHE «DKOJIOTMYECKHe MpoOsieMbl B
MCTAJUTYPIUr» BKIOYACT TCOPCTUUCCKHUEC BOIIPOCHI, IMTO3BOJIAONINEC OLICHUTh YPOBCHb YCBOCHUS
00Oy4aroIMMUCS 3HAHUN U MPaKTUYECKHE 3aJaHUs, BBISBISIONIUE CTEEHb CPOPMUPOBAHHOCTU
YMEHUH U BIaJIeHUH, IPOBOAUTCS B hopMe 3ayeTa.

Ilokazamenu u Kkpumepuu oyeHUBaHUs 3a4ema.:

1. Ouenka «3aumerno» BBICTABIAETCS CTYIEHTY, €CIU 00YyYaIOIUICS T0Ka3bIBAET YPOBEHD
c(hOpPMUPOBAHHOCTH KOMIIETEHIIUI HE HUXKE MIOPOrOBOTO, T.€.:

- IPOYHO YCBOWJI IIPENYCMOTPEHHBIN IIPOrPaMMHBIN MaTepua;

- IPaBUWJILHO, ApT'YMEHTHUPOBAHO OTBETHII HA BCE BOIIPOCHI, C MPUBEICHUEM IPUMEPOB;

- TOKa3aj TIyO0OKHe CUCTEMaTH3UPOBAaHHbBIC 3HAHMS, BJIaJICeT MPHUEMaMHU PACCYKACHUS H
COIIOCTABJIIET MaTepuaj U3 Pa3HbIX MCTOYHUKOB: TEOPHUIO CBS3BIBACT C IMPAKTUKOH, IPYrMMH
TEMaMH JAaHHOI'O KypcCa, JPYIrux U3y4acMbIX IPEAMCTOB

- 6e3 oMOOK BBITTOJHUII IPAKTHUECKOE 3a/1aHNE.

I[OHOJIHI/ITGJH)HI)IM YCJIOBUEM ITOJIYYCHHA OLCHKU «3a4YTCHO» MOTI'YT CTATh XOPOIIKUC YCIICXH
MIPH BBITIOJHEHUH MPAKTUYECKUX U KOHTPOJBHBIX paboT, cUCTeMaThyecKasi akTHBHas paboTa Ha
3aHATUAX.

2. OueHka «He 3aumeHO» BBICTABIAETCA CTYIEHTY, €CIH pe3yibTaT OOy4YeHHUs He
JOCTUTHYT, oOy4Jaromuiicss He cripaBmics ¢ 50% BOMPOCOB M 3aJlaHUid, B OTBETaX Ha BOIPOCHI
JOMYCTHJI CyIIEeCTBEHHbIe OImMOKH. He MokeT OTBETHTh Ha JIOMOJHHUTENbHBIE BOIPOCHI,
IIpeIoKEHHbIE MpenoiaBaTeneM. LlenocTHOro npencraBiaeHusl 0 B3aUMOCBA3SX, KOMIIOHEHTaxX
JTUCIUILTAHBL Y CTY/IEHTA HET.



