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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogqodpena st peanmsanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu kadeapsl JIUTEHHBIX MPOLIECCOB U MaTEPHATOBEICHHUS

[Ipotokom ot 20 r. Ne

3aB. kadeapoii H.A. ®eoKTHCTOB

Pabouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u 0100peHa s peanuzanuu B 2026 - 2027
yueOHOM rojly Ha 3aceaHuu Kadeapsl JIMTEHHBIX MPOIIECCOB M MATEPUATOBEICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eoKTHCTOB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

enssMu ocBoeHUs IUCHMIUIMHBI “Pecypco- u sHeprocOepexeHrne B METATypruu’”
SBIISIIOTCS  (POPMUPOBAHUE y CTYACHTOB MHPOBO33PECHHS HA OSKOJOTHYECKOE BO3JEHCTBUE
OTXO0JIOB, BO3MOKHOCTH M 3KOHOMHYECKYIO IIeJIeCOO00pa3HOCTh YTUIIU3ALUU U TepepadoTKu
TEXHOJIOTHYECKUX OTXOJIOB B IIUKJIC MIPOU3BOJICTBA OTJIUBOK.

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMmal

Jucuunnuna Pecypco- u sHeprocoepexeHre B METaUIyprui BXOAUT B YacTh y4eOHOTO
wiaHa QopMHUPYeMyl0 y4YaCTHHKaMU 00pa3oBaTelbHBIX OTHOIICHHH 00pa3oBaTeNbHOM
IPOrPaMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
c(hOpMUPOBAHHBIE B Pe3YJIbTaTE U3yUCHUS TUCIUILINH/ PAKTUK:

[Ipoun3BOACTBO OTIIMBOK U3 HEMETAIITMYECKUX MAaTEpUAJIOB

TexHonornueckoe 000pya0BaHUE TUTEHHBIX IIEXOB

3Hanus (yMEHUs, BaJIeHus1), MOTYYCHHbIE IPU U3yYEHUU JAHHON AUCLUILUIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHSI UCIIUILTNH/TIPAKTHK:

MonenupoBaHue U ONTUMH3AIUS TEXHOJIOTHYECKHX MPOILIECCOB

3 Komnerenunu ody4arouierocsi, popMupyemMbie B pe3yaibTaTe 0CBOEHUsI

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3yJibTaThl 00y4eHUs

B pesynbrare ocBoeHus aucuuiuiuHbl (Monyins) «Pecypco- u sHeprocOepexeHue B
METAITyprumn» 00y4aroImuiics J0KeH 001a1aTh CIeyIOIUMU KOMITIETEHIUSMU:

Kon nanukaTopa WNHnukaTop TOCTHKEHUS KOMIIETCHITUN

ITK-1 Criocoben YIIPABJIATH pC€AJIbHBIMU TEXHOJIOTHYCCKUMU IIPpOIECCaMU U O60py,[[0BaHI/IeM JJIA
IIOJIYUYCHU CI1IJIaBOB

IK-1.1 3HaeT: Kak pemarh nOpodeccMoHambHBIE 3aJaud [0 pa3paboTke
TEXHOJIOTUYECKHX TMPOIECCOB M MOA00pPYy OOOpYyIOBaHUS, HCHOIB3YS
nu(ppoBbIE TEXHOJOTUHU; Kak pemarb NpodecCHOHaJIbHBIE 3a7aud 10
pa3paboTKe MIaHOB M METOAMUYECKUX MPOTrPaMM MPOBECHUS UCCIIEI0BaHUN

H pa3paboToOK

I1K-1.2 YMeer:  ocymiecTBISATH COOp M W3yYeHHE  HAyYHO-TEXHHUYECKOMH
nH(pOpMallUK TEpPelOBbIX JOCTHKEHMM 10 TeMe MCCIeA0BaHUNd U
pa3paboToOK

I1K-1.3 Hmeer mnpakTHYECKUIH OMBIT: OIEHUBATh PE3YJIbTaThl TEOPETUYECKOTO

O606HI€HI/I$I HAay4YHBIX u MPAKTUYCCKUX JaHHBIX, PE3YIbTATOB
OKCIICPUMCHTOB 1 Ha6JIIO,Z[eHI/II>’I, IIPON3BOJCTBCHHOI'O OIIBITA

[1K-2 CriocobeH mpoBOAMUTH aHAIM3 TEXHOJIOTMYECKUX U (U3UYECKUX IPOIECCOB pa3IMYHBIX
CIIO0COOOB JIMTHSI CILJIABOB ISl BIOOpA MyTEH, MEp U CPEACTB YIPaBIEHUS KAYECTBOM MPOAYKLINN
C pa3pabOTKOM MpeATIOKEHUN 110 COBEPILIEHCTBOBAHUIO TEXHOJIOTHUECKUX MPOLIECCOB

[TK-2.1 3HaeT: KaK MPOBOJANTH aHAIN3 TEXHOJIOTHYECKUX B (PU3UIECKUX TTPOIIECCOB
Pa3IUYHBIX CIOCOOOB JHUTHS CILIABOB C YY4E€TOM COBPEMEHHBIX METOOB
WCCIIEOBAHMS M TPUMEHEHUEM ITU(MPOBBIX TEXHOJIOTHI

[1K-2.2 VYmMmeer: BbBIOMpAaTh IyTH, MEPBI M CPEACTBA YIPABICHHUS KaueCTBOM
IIPOJYKLIMH C YY4ETOM COBPEMEHHBIX JIOCTUKEHUN; HAYKH U IPAKTUKU
[1K-2.3 HNmeer mnpakTUyecKuid  OMBIT:  pa3pabaThiBaTh  MPEJIOKEHUS IO

COBCPUICHCTBOBAHUTIO TEXHOJIOTHYCCKHUX IMpoLIeCCcoOB C YUETOM
IIPAKTUYCCKUX JOCTHKEHUH




4. CTpyKTypa, 00bEéM H coep:KaHue AUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM
qyuce:
— KOHTaKkTHas padora — 32,9 akaj. 4acoB:
— ayIUTOpHAs — 32 aKaJl. 4acoB;
— BHeaynutopHas — 0,9 akaj. yacos;
— caMocTosTeNNbHAs paboTa — 75,1 aka. 4yacos;
— B (popme npakTraeckoit moarotroBku — 0 aka. yac;

dopma arTecTaluy - 3a4eT

AynutopHast = =
o | xonrakias paGora E £ Dopma TeKyIIero
=
Pasyen/ Tema % (B akaz. yacax) E > Bun 5 KOHTPOJISI Kon
S 3 ©| caMOCTOSITEeNbHOW | yCIIeBaeMOCTH U
JUCIIMILIAHB 3 g . | koMmereHIMH
3 o & padoThI MIPOMEKYTOUHOM
na6. | mpakr. | €8 ATTeC AL
Jlek. == 11
3aH. 3aH. | U &
1. Tema 1
1.1 BeenmeHue: poiab U
3HaYEHHE JKOJIOTHYECKH TK-1.1
YUCTBIX  MPOU3BOJACTB U Tlogroroska k K 1'2‘
BITUSTHHE MPOIIECCOB MPAKTHIECKOMY K 1'3‘
nepepadoTKH orxonos| 1 1 15,1 3aHATHIO, YcTHBI onpoc K 2'1'
MIPOU3BOICTBA Ha M3y4eHne yueOHon K 2'2‘
9KOJIOTHYECKYIO Hu JIUTEepPaTyphl K 2’ 3‘
SHEPTreTHYECKYIO '
00CTaHOBKY
Hroro no pazneny 1 15,1
2. Tema 2
2.1 Ananus CBOMCTB
OTXOJIOB MO  TMepejaenam
TEXHOJIOTHYECKOTO
mporecca TIPOU3BOJICTBA IIK-1.1,
OTJIMBOK U3  Pa3IUYHBIX T1K-1.2,
N3yuenune )
CILIaBOB u ux N N I1K-1.3,
1 4 TEXHUYECKOM VYerHbIl onpoc
KJIaccupUKaIMs. HTEDATVDEL I1K-2.1,
BosneiictBue OTXOZ0B patyp I1K-2.2,
COOCTBEHHOTO I1K-2.3
MPOU3BO/ICTBA "
BTOPUYHOTO Joma Ha
Ka4eCTBO OTIIMBOK
Uroro no pazneny 4
3. Tema 3
Hsyuenne IIK-1.1
3.1 Yrunuszaums OTX0I0B B i . . '
. TEXHUUECKOU YcTHbIi onpoca, MK-1.2,
JIUTEHHOM TMPOU3BOJCTBE U
JTUTEPaATYPHI, crada I1K-1.3,
JIpYTHX orpacisax| 1 2 8,9
MOATOTOBKA K HWHAUBUYaJIEHOTO I1K-2.1,
MPOMBIIIJICHHOCTH (Ha
MPAKTUIECCKAM 3a7aHus I1K-2.2,
OCHOBE KeJie3a)
3aHATHSIM I1K-2.3
Wroro no pazaeny 2 8,9
4, Tema 4




MK-1.1,

4.1 Vrunuzanus I1K-1.2,
N3yuenue Cnaua
META/NIMYECKAX OTXOJ0B Ha 5 92 - HHTBIAYVATEHOTO I1K-1.3,
OCHOBE IIBETHBIX METaJIIOB ! HIZTIZ ATVOLL sa a};n/m I1K-2.1,
U CILUIABOB patyp A I1K-2.2,
I1K-2.3
Hroro no pasaeny 2 9,2
5. Tema 5
IK-1.1,
I1K-1.2,
5.1 DHepro-skonoruyeckas N3yuenue Craua K-1.3
3¢ (EKTUBHOCTD 4 2 8 TEXHUYECKOMH WHIUBUIYaJIHOTO HK-Z. 1‘
0€30TXOIHBIX TEXHOJIOTHH JIUTEPATyphI 3aJIaHus HK-2.2]
I1K-2.3
Hroro no paszzuerny 4 2 8
6. Tema 6
6.1 VYrwmzanus IIIaKOB
METaJUTypPTU4ECKOr0o
oo e
HX, Craua TK-1.2,
HCITONIB30BAaHNE B KAaueCTBE Uzyuenwue
" HWHAWBUYaJIEHOTO I1K-1.3,
TEXHOJIOTMYECKOTO  CHIPBS, 4 2 10 yueOHoM N
KaK CBHIpbS IS TONyYEeHHs JTUTEPATYPHI Sa/IAHMA, YCTHRI TK-2.1,
orpoc I1K-2.2,
[TAKO-KAMEHHBIX OTJIMBOK, K-2.3
HCIIOJIB30BAaHNE B KadeCTBE ’
CTPOMTENIBHBIX H
XO03SIMCTBEHHBIX
Hroro no pazneny 4 2 10
7. Tema 7
7.1V 3a OBITO
n H IK-1.2,
M3BJIEYEHHAS BCEX IIEHHBIX Nzyuenwue
. . I1K-1.3,
KOMIIOHEHTOB u 4 2 10 yueOHOi VYeTHbll onpoc K-2.1
0e30MacHOro  3aXOpOHEHUS JIUTEepaTyphl HK-2-21
HEYTUJIM3UPYEMOH  YacTH HK-Z' 3'
OTXOJI0B ’
Wroro no pazneny 4 2 10
8. Tema 8
8.1 OcobeHnocTH MK-1.1,
yIpaBJieHHS KaueCTBOM K-1.2
TEXHOJIOTHYECKUX Nzyuenne Cnaga HK-1'31
MIPOLIECCOB npu 4 1 13,9 yueOHOi HWHAUBUYaJILHOTO HK-Z- 1‘
HCIIONB30BAaHUHA  OTXOJIOB. JTUTEPATYPBI 3a1aHus HK-2'21
Bxonnoii KOHTPOJIb HK-Z- 3'
MOCTYIAIOIINX OTX0JIOB '
HWroro no pazaeny 4 1 13,9
Hroro 3a cemectp 16 16 75,1 3a4ET
HToro no gucLUIINHE 16 16 75,1 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Ha nepBom 3aHsATHH clieAyeT NeTalbHO paccKka3aTh O 00pa30BaTEIbHBIX LIEAX U 3aJa4ax
U3y4eHHs] AUCUUIUIMHBL. CleyeT NpeicTaBUTh CTPYKTYpPY Kypca U MporpaMMmy €ro n3y4eHus ¢
yKa3aHWeM I[epBOMCTOYHHUKOB. [losTamHo ommcarh crnocoObl JOCTHXKEHHS — 3a/IaHHBIX
pesynbraroB-uieneil. [lare mHpOpManuio 00 o0beMe MPAKTHYECKUX 3aHATHH M TBOPYECKOTO
3aaHus, 00 YCIOBUAX CJaud K3aMeHa.

Ha 3anstun cryneHTsl pabOTalOT MO MHAMBHIYAJIbHBIM 33/IaHUSM C MOCIETYIOLIIM
TPYIIOBBIM aHAIW30M IOJYYEHHBIX PE3Yy/lIbTaTOB B TPATUIMOHHON (opme (KOIEKTUBHOE
B3aMMO/ICHCTBHE 110 TEXHOJIOTHH aKTHBHOTO O0YyUEHHUS).

TexHoorus KOJUIGKTUBHOIO B3aUMOOOYYEHHSI HCIOJb3YyeTCs Ha BCEX 3aHSTHUSX,
KOTOpBIE IPOBOJSATCS B BUJIE IPAKTUYECKOTO AKCIIEPUMEHTA.

Ha xaxaoM mnpakTH4eCKOM 3aHATUU CTYOEHTHl OQOPMIISIIOT OTYET, B KOTOPOM
HEOO0X0/IMMO TPU-BECTU: KPAaTKUE TEOPETHUECKHE TaHHbIE MO BOMpOcaM paboThl; ONMHCaHue
YCTaHOBOK (000pYyIOBaHMsI) ¥ PUHIIUI paOOTHI 000PYAOBaHUS.

[Ipu wu3nOKEeHUW MaTepualia HCIHOJIB3YIOTCS HMHHOBAIIMOHHBIE METOAbI OOYyUYCHHS:
uH(pOPMaILMOHHBIE METOAbl OOyueHus (mpoOjemMHasi JEKUHUs, JIEKIHSI-TUCKyccHs (JIeKIusi-
o0CyX/IeHHE), KOMIUIEKCHAasi JIeKUus (JIeKUWsA-TIaHedb, JIEKIUS BIBOEM), MNHUCHMEHHAs
POrpaMMUPOBAHHAs JICKIIMS, JIGKIMSI-BU3yalu3anus, JEKIUs C 3apaHee 3aIluIaHHuPOBAHHBIMHU
omurOKkaMu (METOJI KOHTPOJIBHOTO M3JI0KEHHUS), JEKIUSA-KOH(PEPEHIHS ONEepalMOHHBIE METOIbI
o0ydeHus (MMUTAIMOHHBIM TPEHUHT) MOMCKOBBIE METOJbI OOyueHUusl (AMCKYCCHUsl, TPYMIOBas
IucKyccust  (0OCY)KIAGHHE BIIONTOJIOCA), AaKBapuyM (O]l KOJIAKOM», «(ppHUKaIeIeBOe»
yIpa)xHeHHe), TBOPUYECKUHN AUAIIOT, «IyMail U CcIyliaily, maHelbHas TUCKYCCHs, MO3rOBas aTaka
WM MO3rOBOM IITYpM™m, aOupuHT nedctBus, Oecenpl mo Cokpary, AenoBas KOp3WHA,
MIPOTPECCUBHBIM CEMUHAp, CTyAUs AKTUBHOIO Cllydas, METOJ aHAJIOTUH, TEOPHUS pELICHUS
n300peTaTeNbCKuX 3a/1a4, Kec-MeTo/, NeNloBas Wrpa, WMUTAMOHHBIE WTPBI, ONEepalliOHHBIC
UTPBI, UCIOJIHEHHE pO-Jei (poyieBble WIPHI), «IETOBOH Tearp» (METOJ HHCIEHHUPOBKH). C
BO3MOXKHOCTBIO BEIOOpA y4EOHBIX KYPCOB.

Peanm3zanus KOMIETEHTHOCTHOTO ITO/IX0/Ia PEYyCMAaTPUBAET HCIIOJIb30BAaHHE B YICOHOM
npolecce akTHUBHBIX M HMHTEPAKTUBHBIX (OPM TPOBEIACHUS 3aHATUH (KOMITBIOTEPHBIX
CHUMYJIALINH, IEIOBBIX M POJIEBBIX UT'P, pa300p KOHKPETHBIX CUTYAIIHA, IICHXO0JIOTUYECKHIE 1 NHBIE
TPEHUHIN) B COYETAaHUM C BHEAYAUTOPHON CaMOCTOSTEIbHOM paboToil C 11es1bi0 (OPMHUPOBAHUS U
pa3BUTHS PO ECCHOHATIBHBIX HABBIKOB 00Y4aOIIXCSl.

6 YueOHO-MeTOIMUECKOE 00eceyeHHe CAMOCTOSTeJIbHO PadoThl 00yYaroIMXCsl
[TpexncraBneno B mpuioxeHun 1.

7 OneHoYHbIe cpeIcTBA A5 POBeAeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUITHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. OcHOBBI IPHPOJONOIB30BAHUS U YHEPropecypcocOepekeHus | yaeonoe mocobue / B.
B. [enucos, 1. A. Jlenucosa, T. U. [IpoBoBo3oBa, A. II. Mockanenko ; noa penakuueit B. B.
HenucoBa. — 2-e u3a., crep. — Cankr-IlerepOypr : Jlanp, 2019. — 408 c. — ISBN
978-5-8114-3962-1. — Tekcr : anexTpoHHbIH // JIaHb : 3IeKTPOHHO-OMOIHOTEYHAS CHCTEMA. —
URL: https://e.lanbook.com/book/113632 (mara obpamienus: 20.01.2024). — Pexxum jgoctymna:
JUIS1 aBTOPU3. MOJIb30BaTEIIEH.

2. OCHOBBI METAJUTYPrHUECKOTO MPou3BoIcTBa : yueOHuk / B. A. burees, K. H. Bnosun,
B. M. KomoxkoseIies [u jp.] ; mox odmieit penakiueii B. M. KonokomnbiieBa. — 2-¢ u3., cTep. —
Cankr-IlerepOypr : Jlanp, 2020. — 616 c. — ISBN 978-5-8114-4960-6. — Tekcr :
anekTpoHHbIH // Jlaus : a1ekTpoHHO-0MOIMOTeuHast ciuctema. — URL:



https://e.lanbook.com/book/113632

https://e.lanbook.com/book/129223 (mara obOpamenusi: 20.01.2024). — Pexum mgocrtyma: s
aBTOPU3. MMOJIb30BATEIECH.

0) lonoJiHMTE IbLHASA JIUTEpaTypa:

1. JImutpenko, B. Il. YmopaBneHue 3K0I0rHYecKOi O€30MacHOCThIO B TexHOchepe :
yuebnoe mocooue / B. I1. Imutpenko, E. M. MeccuneBa, A. I'. ®etucos. — Cankrt-IletepOypr :
Jlanp, 2016. — 428 c. — ISBN 978-5-8114-2010-0. — Texkct : snexkrponHslii // Jlanp :
3JIEKTpOHHO-OMOMoTeynas cuctema. — URL: https://e.lanbook.com/book/72578  (mata
obpamenus: 20.01.2024). — Pexxum gocrtymna: it aBTOPU3. [TOJIb30BATEICH.

2. Cumonsn, JI. M. CoBpeMeHHbIE METOAbl W TEXHOJOTHUU CIEIUATbHOU
DJIEKTPOMETAJUTYPTUM W QJJIUTUBHOTO  TMPOM3BOJCTBA:  TEOPHS U TEXHOJOTHUS
CHempIeKTpoMeTaIuTypru# : yueonoe nocobue / JI. M. Cumownsiy, A. E. Cemun, A. U. KoueToB. —
Mocksa : MUCHC, 2017. — 182 c¢. — ISBN 978-5-906846-96-9. — Tekcr : anekTpoHHbI# //
Jlanp : s;exTpoHHO-OMOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/105293
(mata obpamenus:20.01.2024). — Pesxxum g0CTyIIA: 17151 aBTOPU3. TIOJIB30BATEICH.

3. MopozoBa, U. I'. CoBpemeHHBIE MPOOIEMbl METAIYPTUU, MAIIMHOCTPOSHUS U
MatepranoodpadoTku : yaeonoe nmocobdue / M. I'. Mopososa, M. I'. Haymosa, 1. U. BaceipoB. —
Mocksa : MUCHUC, 2018. — 52 c¢. — ISBN 978-5-906953-41-4. — TeKcT : 37€KTPOHHBI //
Jlanp @ anexTpoHHO-OMONHMoTeyHas cuctema. — URL: https://e.lanbook.com/book/115285
(mara obparuenwust: 20.01.2024). — PexxuM q0CTyMa: i aBTOPH3. OJIb30BATEIICH.

B) MeToanyeckue yKazaHus:

1. Yepuos B.II. IlomyueHue HLUIMKEPHBIX OTJIMBOK M3 OTXOJOB METAJLIyprH4eCcKOro
Ipou3BOJACTBA: Meronnyeckue yKa3aHus K JiabopaTopHoil paboTre 1O  pecypco-u
sHeprocOepekeHuto ams cryneH-ToB cruei. 150104. - Marauroropek: MI'TY, 2005. — 17 c.

2. Yepno B.Il. PapurmpoBaHme OTXOIOB IMHKAa W €ro CIUIABOB OT IPHMECEi:
Meronnyeckue yka3zaHus K JaOOpaTOPHOM paboTe MO pecypco- M SHEProcOEepekeHUI0 B
JUTEHHOM Mpon3BoACTBe I cTyneHToB crerl. 150104, - Maraurtoropck: ['OY BIIO «MI'TVY»,
2007.-10c.

3. UepnoB B.II. PaduHmMpoBaHmMEe OTXOJOB MEIW U €€ CIUIABOB OT IpHUMECEi:
Mertonnyeckue yka-3aHusi K J1abOpaTOpHOW paboTe MO pecypco- U 3HEProcOEpeKeHUI0 B
JUTEHHOM Tpon3BoACTBE I cTyneHToB crerl. 150104, - Maraurtoropck: 'OY BIIO «MI'TVY»,
2007.-11c.

4. Yepnos B.II. PadpunupoBaHue 0oTX0/I0B aJIlOMMHUSI U €O CIUIaBOB: MeToauueckue
yKa3aHHs K JJabopaTopHOH paboTe MO pecypco- U SHEProcOEepeKeHHIO B TUTEHHOM IIPOU3BOJICTBE
s cryaeHToB crier]. 150104, - Maraurtoropek: 'OY BITIO «MI'TY», 2009. — 12 c.

r) [Iporpammuoe obecneuenue u UnTepHer-pecypcebi:

IIporpammHoe o0ecneyenne

Haumenosanue I1O Ne norosopa CpoOK eCTBUS TUIEH3UU
MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional

7Zip CcB000JIHO pactpoctpansemoe [10 0EeCCPOYHO

FAR Manager cB000THO pactpoctpansemoe [10 0eCCpOIHO

IIpo¢deccnonasibHbie 0a3bl JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHBbIE CHCTEMbI
| HasBanue kypca | Ccbuika



https://e.lanbook.com/book/129223
https://e.lanbook.com/book/72578
https://e.lanbook.com/book/105293
https://e.lanbook.com/book/115285

DnekTpoHHas 0a3za mepuoandecKux u3gaHui East
View Information Services, OO0 «MIBUC»
HanmonaneHast nH(GOpMaMOHHO-aHATUTHYECKAs

https://dlib.eastview.com/

cuctema — Poccuiickuii wunaekc Hayunoro|URL: https://elibrary.ru/project risc.asp
mutuposanus (PUHIL)

ITouckoBas cucrema Axkanemust Google (Google URL: https://scholar.qoogle.ru/
Scholar)

denepanbHOE  TOCYIAPCTBEHHOE  OIOKETHOE

YUPEKICHUE «DenepanbHbIi urcturyt|URL: http://www1.fips.ru/

IIPOMBIIIJICHHONW COOCTBEHHOCTH

Poccuiickas  T'ocymapcTBeHHass  OuOiamoTeka.

Kartanoru

JJICKTPOHHEIE pecypehl Onommotekn MITY nm. https://host.megaprolib.net/MP0109/Web

[.1. HocoBa

MexnynapoaHas 0a3za MOJIHOTEKCTOBBIX

»KypHanoB Springer Journals

MesxyHapoiHas pedeparuBHas u

HOJIHOTEKCTOBAs ~ ClpaBo4Has ©Oasa gaHHbIX|Nttps://www.nature.com/siteindex

HAay4YHbIX W3gaHui «Springer Naturey

ApxuB HayyHbIX KypHanoB «HanuonanbHbIN

3IEKTPOHHO-MH(POPMAMOHHbBIA  KoHoprmymy»|https://arch.neicon.ru/xmlui/

(HITHOUKOH)
9 MaTepuaJibHO-TeXHHYeCKOe 00ecnedeHue TUCIIUIIHHBI (MOTYJIs1)

https://www.rsl.ru/ru/4readers/catalogues/

http://link.springer.com/

MatepuranbHO-TEXHUUYECKOE 00eCrIeYeHNE IUCIUIUIMHBI BKIIOYAET:

MatepuraiabHO-TEXHUYECKOE 00eCrIeYeHNE IUCIUIUIMHBI BKIIOYAET:

1. Yuebnas ayautopus JUis IPOBEJACHUS JIEKIUI U IPAaKTUYECKUX 3aHATHH OCHAIlleHA:

- TEXHUYECKHMMH CpEJCTBAMM OOY4YEHHS, CIYKallUMHU JI IPEACTaBICHUS y4eOHOMN
uHpopMaluu OOJIBIION ayAUTOPUH: MYJIbTUMEIUNHBIMH CpEJCTBA XPaHEHMs, NepeAayd U
npeJcTaBlIeHus yueOHOM HHpopManuy;

- CTIeLMAIN3UPOBAHHON MEOETIBIO.

2. YueOHasi ayauTOpus JJISl TPYIIOBBIX U MHIMBHUIYaJbHBIX KOHCYJIBTAIIUH, TEKYIIETO
KOHTPOJISI ¥ TPOMEKYTOUYHOM aTTECTALIMN OCHAIIIECHA!

- KOMITBIOTEPHO# TexHHKO# ¢ makerom MS Office, ¢ moakmouenuem k cetu «MHTEpHET»
U C TOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAITMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

3. [Tomenenue 1t CaMOCTOSATENLHON pabOTHI OCHAIIIEHO:

- KOMITBIOTEPHO# TexHHKO# ¢ makeTrom MS Office, ¢ moakmouenuem k cetu «MHTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAITMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBaHHON MeOeIbIo.

4. TlomemeHue A XpaHEHMs W NPOQUIAKTHYECKOTO OOCIY)KHBaHUS Yy4eOHOTo
000pyTI0BaHUS OCHAIIICHO:

- CHeNMAIU3UPOBAHHOM MeOENbIO: CTeNIaKaMH [T XpaHEHUs1 y4eOHOT0 000pYA0BaHUS;
CTaHOYHBIA MapK 00OpYyIOBaHUS M MHCTPYMEHTHI Ui MPO(HUIAKTUYECKOTO0 OOCIYKWBAaHUSA U
peMOHTa yueOHOro 000py10BaHMS; TOMEILEHHE IS XpaHeHUs Y4eOHOro 000py10BaHUS;

- mkadamMu ISt XpaHEeHUs] yueOHO-MEeTOINYECKON JOKYMEHTAIlMY U MaTEpPUAaJIOB.


https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://host.megaprolib.net/MP0109/Web
http://link.springer.com/
https://www.nature.com/siteindex
https://arch.neicon.ru/xmlui/

IIpunoxenue 1
6 YueOHO-MeTOaAMUYECKOEe oO0ecleYeHHE CAMOCTOSITEJIbHOM PadoThI
00yJarImmnXxcs

[To nucununumne «Pecypco- 1 3HeprocoepexeHrne B METAILITYpruu» IPeyCMOTPEHa
ayJUTOpHAs U BHEAYJUTOPHAsl CaMOCTOsITeNIbHasi paboTa 00y4yaroIuxcsl.
AynuropHas caMOCTOSITENIbHAs paboTa CTyIE€HTOB MPEIOJIaraeT peueHue KOHTPOIbHBIX 3a1a4
Ha NPaKTUYECKUX 3aHATHAX.

Ha npakTiuecKux 3aHATHIX KaKAbIi 00yJaloNIMKCs MOIy9YaeT HHANBUAYAIbHOE 3aJaHUE B BUIE
COCTaBa CIUIaBa M IJIaKa U JUIS TUX COCTABOB ITPOU3BO/IHT:

- pacyeT KOJINYeCTBa Cepbl, HEOOXOIUMOTO ISl YAAICHUS MEIN M HUKEIS U3 CIUIaBa, U
KOJINYECTBA [IJIaKa, HEOOXOAUMOTO JIUIsl OJTYUYEHUS 3aJaHHOTO COJIEpKaHUs cepbl U Gocdopa mpu
Pa3IUYHBIX Tpoleccax padhuHUPOBAHUS;

- pacueT KOJIMYECTBa PEareHTOB JUIs yIaJICHUs IPUMECe U3 MeTallia;

- pacyueT KOJIMYeCTBa MaTepUaIOB, HEOOXOAMMBIX IS TTOJTyYESHUS 3aJaHHOTO COCTaBa CILIaBa
METO/I0M pa30aBiieHUS

- pacyeT KOJINYeCTBa OKHCIMUTEIS JUIS yIACHHUs Cephl U3 IIIaKa,

- pacueT KOJIMYeCTBAa BOCCTAHOBHUTEIICH ISl M3BJICUCHHS METallJIa U3 IIUIAKa.

BHeaynuTopHas camocrosiTenbHas paboTa 00yJaromuxcsi OCYIIECTBISECTCS B BUAE U3yUCHUS
JIMTEPATYPhI IO COOTBETCTBYIOLIEMY Pa3Jielly ¢ MPOpabdOTKON MaTepHraia; BbIMOTHEHUS
JOMAITHHUX 3aJaHUH.

HepequL BOIIPOCOB JIs1 YCTHOI'O OIIpOCa:

VYernbiit onpoc Ne 1:
1.  Kunaccudukanus oTX010B POU3BOCTBA
2.  Merannuyeckue 0TX0/bl
3. OTXOzpl IMTEHHOTO MPOU3BOICTBA
4.  OTX0Jbl METAITypTun
5. Otxoabl 000raTUTENLHOTO MPOU3BOACTBA

VYerHblii onpoc Ne 2:
1. OTX01bl TOPHOPYIHOTO TPOU3BOICTBA
2. OTx0MaBI COOCTBEHHOT'O IIPOM3BOJICTBA HA OCHOBE XKelie3a
3. IIpobGnembl, BO3HHKAaIOIIME MpHU MNEpepadOTKe COOCTBEHHBIX OTXO/JOB Ha OCHOBE
xKenesa
4.  TIporuBoTouHOE paHUPOBAHUE IIJTAKOM
5.  IlpeumyiecTBa NPOTUBOTOYHOTIO pPaQUHUPOBAHUS MEpea OOBIYHBIM

Yerasriit onpoc Ne 3:

[Tony4yeHue MMUXTOBBIX CIJIABOB U3 OTXOJ/I0B aJTFOMUHHUS
YAQAJICHHUEC Mardiusa U IMHKa U3 alTlOMUHUCBBIX CIIJIABOB
Vnanenue xene3a U KpeMHUS U3 aTFOMUHHUEBBIX CIIJIABOB
W3meHeHne CTpyKTYyphl aIFOMUHHUEBBIX CIIJIABOB
TepMmoBpemeHHass 00paboOTKa CIIaBOB

agbrwpnE

VYernelii onpoc Ne 4:

1. TlomydeHue MMXTOBBIX CIJIABOB U3 OTXOJIOB MarHus

2. OuwncTKa MarHusi OT paCTBOPUMBIX MpUMecei

3. H3MmeHeHMe CTPYKTYPHl MArHHEBHIX CIUIABOB

4.  TlomyuyeHue MIUXTOBBIX MaTEPUaAJIOB U3 OTXOJO0B MEIN

5. VYnaneHue HeMETaJIMUECKUX BKIIOYEHUH M3 OTXO/IOB MEHBIX CIUIaBOB



Yeraeiit onopoc Ne 5:

VY naneHue pacTBOPUMBIX MPUMECEH U3 MEAHBIX CIUTABOB 00pabOTKOM XJI0pUAaMHU
W3meHenune CTpyKTYphbl MEJIHBIX CILJIABOB

[Tonmy4yeHue MMUXTOBBIX MATEPUATIOB U3 OTXOJ0B HUKEISA

YV nanenue pacCTBOPUMBIX IPUMECEN U3 HUKEJIEBBIX CILNIABOB

[Tony4yeHue MMUXTOBBIX MAaTEPUATIOB U3 IUHKA

agrwpnE



Ipuiaoxenue 2

7 OHeHO‘IHLIe cpeacrea Jjd NpoBEIACHUS HpOMeH(yTOqHOﬁ arrecralmmm

a) HﬂaanyeMLIe PeE3yJIbTAThI oﬁyquml N OLHCHOYHbIC CPEACTBA AJ MPOBCACHUS HpOMeHCyTOqHOﬁ arTrecCranmm.

CTpyKTYpHBIN 3JIEMEHT
KOMITETCHIHT

[Inanupyembie pe3ysbTaThl 00yUCHUS

OneHouHbIE CpeCTBA

IIK-1: Crioco6eH ynpapJ/siTh peaJibHbIMHU TEXHOJIOTHYECKUMH PO ecCAMH M 000py10BaHHEM /IS IJIABJICHHUS CTAJIU, eé BHeNeYHOH 00padoTKun

1 HellpepbIBHON pa3JjiMBKe

IK-1.1:

3HaeT: Kak pemaTth MpoecCHOHANbHBIE 3a1a4l
1o pa3paboTKe TEXHOJIOTUYECKUX MPOIIECCOB U
noadopy 0060pyI0BaHUs, UCTIONB3YS ITU(PPOBLIE
TEXHOJIOTHH; KaK peuaTh mpogecCHoHaTbHbIE
3a/1auu 10 pa3padOTKe METOAMK MTPOBEICHHUS
HKCIIEPTU3 METAJUIOB U METAJUIOU3IENNIA; KaK
pemaTh mpodeccruoHanbHbIE 33]]a4H 110
pa3paboTKe TUIaHOB U METOAMYECKUX MPOTpamMm
MIPOBE/ICHUS CCIIEIOBAHNHN M Pa3padOTOK

TeopeTnveckue BOMPOCHI

1. Krnaccudukanusa oTxo10B Ipon3BOACTBA

2. MeTtannudeckne OTXOIbl

3. OTX0b! TUTEHHOTO MPOU3BOJICTBA

4. OTX0/1bl METAJUTYPIUU

5. OTx0/1b1 000TaTUTENHLHOTO TPOU3BOJICTBA

6. OTX0/1bI TOPHOPYIHOTO MTPOU3BOICTBA

7. OTx011bI COOCTBEHHOT'O TPOU3BOJICTBA HA OCHOBE
xKeesza

8. [IpobGneMbl, BO3HUKAIOIIUME TIPH TEepepadoTKe
COOCTBEHHBIX OTXO0/I0B Ha OCHOBE XkeJie3a

9. [IpoTrBOTOYHOE padhHUPOBAHKE IIIITAKOM

10. [IpenmyniecTBa NPOTUBOTOYHOTO paUHUPOBAHUS
nepes; OObIYHBIM

11. W3MeHeHne CTpYKTYpbl OTXO0/I0B IPOU3BOICTBA
12. VY nanenue Menu ¥ HUKENS U3 9YyTYHA U CTaJIH

13. [lonyyeHne IIMXTOBBIX CIUIABOB M3 OTXOJOB
ATIOMUHUS

14. VYnaneHue MarHusi M LMHKAa U3 AITIOMHHUEBBIX
CILIaBOB

15. VYnanenue xene3a U KpEMHHS U3 ATIOMHHUEBBIX

CIIJIaBOB




CTpyKTYpHBIN 3JIEMEHT

[Tnanupyemble pe3yabTaThl 00yUSHHS

OueHouHble CpeCTBa

KOMIIETCHITHH
16. W3MeHeHne CTpyKTyphl allFOMUHUEBBIX CIIJIABOB
17. TepmoBpemenHas oOpaboTKa CIUIAaBOB
18. [TonydeHrne WIMXTOBBIX CIUIABOB M3 OTXOJIOB
MarHus
19. OuuncTka MarHusi OT paCTBOPUMBIX NPUMECEH
20. W3MeHeHue CTPYKTYpbl MAarHHEBBIX CIIABOB
21. [TosrydeHre MMUXTOBBIX MAaTEPUATIOB W3 OTXOJIOB
Menu
22. Vaanenne HEMETAUIMYECKUX BKIIOYCHUN U3
OTXOJIOB MEJIHBIX CILIAaBOB
23. VYnanenue pacTBOPUMBIX MpPUMECEH M3 MEIHBIX
CIUIaBOB 00pabOTKOM XJIOpUIaMHU
24. H3MeHeHne CTPYKTYphl METHBIX CIUIABOB
25. [TonydyeHre MIKUXTOBBIX MaTEpUAJIOB U3 OTXOJOB
HUKEJIS
26. VY nanenue pacTBOPUMBIX MTPUMeECel U3 HUKETIEBBIX
CIJIAaBOB
27. [TonydeHne MMUXTOBBIX MaTEPHATIOB U3 IIMHKA
28. VYV nanenue xeie3a ¥ HUKEIA U3 [IMHKA
29. PacdunupoBanue cBuHIA
30. [TepepaboTka 0TX0I0B, COJIEPKAIIIX OJIOBO
31. Hemerannuueckue OTXO/IBI JTUTEHHOTO
MIPOU3BOJICTBA M UX YTHITH3AIHS
32. Hemerannuueckue OTXObI JIOMEHHOTO
ITPOM3BOJICTBA (JIOMCHHBIC NIJTAKW) W UX YTHIIA3AIHS

VYMmeer: ocymecTBIATH cOOp M M3y4YeHHE IpakTnyeckue 3agaHus
HAyYHO-TEXHUYECKONH WH(POPMAIMU TEPEIOBBIX | - pacdeT KOJIMYECTBA MAaTEPHAIOB, HEOOXOUMBIX IS
[1K-1.2: JOCTHKEHUH MO TeMe  HCCIeAOBaHMW U | MOJIyYeHHs 33JaHHOTO COCTaBa CIIJIaBa METOJO0M pa30aBIeHUS

pa3paboToK

- pacyeT KOJIMYeCTBa OKUCIUTENS TSl YAAJICHHS CEPhl U3
IJ1aKa;




CTpyKTYpHBIN 3JIEMEHT

[Tnanupyemble pe3yabTaThl 00yUSHHS

OueHouHble CpeCTBa

KOMIIETCHITHH
- pacdeT KOJIMYECTBA BOCCTAHOBUTEIEH JIJIsl U3BIICUCHUS
MeTajuia U3 IIaKa.
HmeeT npakTUYeCKUH OIIBIT: OLICHUBATh PeleHne KOMILIEKCHO# 3a/1a4M MO OLIEHKe
pe3yabTaThl TEOPETHUECKOTO 0000IIECHMS
HAYYHBIX U MPAKTHYECKUX JAHHBIX, PE3yIbTaTOB IIpumep komnnexcrou 3adaqu
[K-1.3: SKCIIEPMMEHTOB U HAOIIOICHUIA,

IMPOU3BOJACTBCHHOI'O OIIbITA

- BLI60p MCTOJAHKH PaCUYCTa U PACUYCT KOJIUYICCTBA
MaTcpHraJioB, HGO6XOILI/IMI)IX AJIA IMOJTYYCHUS 3aJaHHOI'O
CcocCTaBa CIljiaBa.

IIK-2: Cioco0eH NpoBOAUTH AHAJIH3 TEXHOJIOTMYECKUX U (pH3H4eCKHX MPOLECCOB NPH HeNPEePbIBHON pa3jinBKe CTAJIH JAJIs1 BbIOOpa myTeii, Mep
U CPeACTB yNpPaBJeHHs Ka4eCTBOM NMPOAYKIHM ¢ Pa3padoTKoii NpeasioKeHUil M0 COBEePIIEHCTBOBAHNIO TEXHOJIOTHYECKUX MPOLIECCOB

IIK-2.1:

3HaeT: KaKk MPOBOJAUTH aHAIU3 TEXHOJIOTUIECKUX
1 GU3UYECKUX MPOIIECCOB MPU HEMPEPHIBHOM
pa3IMBKE CTaJu C yY€TOM COBPEMEHHBIX METOA0B
WCCJICIOBAHMSI U IPUMEHEHUEM ITU(POBBIX
TEXHOJIOTHH

RBOooo~NO~wNE

0.
1.
12.
13.
14.
15.

Teopeanecmle BOIIPOCHI

KonBeprepHsble mnaku
W3BnedeHue xemne3a u3 KOHBEPTEPHBIX IIJIAKOB
[TepepaboTka KOHBEPTEPHBIX IIJIAKOB
DNeKTpOCTANEIIaBUIIbHBIE IIVIAKU M UX YTHIIM3ALU
BarpanouHnsie 1aku ¥ UX yTHIA3AIUS
MenHble MIaku
W3Bnedenne Menu U3 MEIHBIX IIJIAKOB
W3Bnedenue xxene3a U3 MEAHbBIX IIJIAKOB
[TepepaboTka METHBIX MIJIAKOB
VYTunuzauust 0TX040B METHO-CEPHOM MPOMBIIIIIEHHOCTH
HuxkeneBbie maku
W3BnedeHne HUKENS U3 HUKEJIEBBIX IIJIAKOB
W3Brieuenue xene3a U3 HUKEJIEBBIX 1IIAKOB
[TepepaboTka HUKEIEBBIX MIJIAKOB
ONOBsIHHBIE NIJIAKU




CTpyKTYpHBIN 3JIEMEHT

[Tnanupyemble pe3yabTaThl 00yUSHHS

OueHouHble CpeCTBa

KOMIIETEHIUU
16. U3BnedeHue 0JI0Ba U3 OJOBSHHBIX IIJIAKOB
17. TlepepaboTKa OJIOBSIHHBIX ITUIAKOB
18. CBuHIIOBBIC IIIAKH
19. MHsBnedeHue CBHHIA U3 CBUHIIOBBIX IIIJIAKOB
20. TlepepaOoTka CBUHIIOBBIX IIJAKOB
21. ®eppocruiaBHbIe IIJIAKK U UX YTUIU3ALUS
22.  OTx0mpl OOOTAIICHUS U UX YTHIU3AUS
23. DHepreTM4ecKHe OTXOAbl U UX YTUIM3AIHS
24. BBITOBBIE OTXOJIBI
25. VYruausamnus MeTalIoB U3 OBITOBBIX OTXOJ0B
26. Yruiausamus crexiia U3 ObITOBBIX OTXOIOB
27. YTunmuzanmsi OPraHUYecKOro ChIpbS W3  OBITOBBIX
OTXOJIOB
28. YTunauzamus IiacTMacc U3 OBITOBBIX OTXOJI0B
29. BepmuTexHONOTHH TIpH TepepaboTKe OpPraHUYECKUX
OTXOJIOB
[TepepaboTka HEYyTUTU3UPYEMOIl UACTH OBITOBBIX OTXO/I0B
YMeeT: BRIOUPATh ITyTH, MEPHI M CPEICTBA IMpakTuyeckue 3agaHusi
yIpaBlIeHUsS] KAY€CTBOM MPOAYKIIMH C yUYETOM - pacyeT KOJIMYECTBa cepbl, HEOOXOIUMOTO IS YAAleHUs
COBPEMEHHBIX JOCTH)KCHUW; HAYKH U TTPAKTUKA MEIH ¥ HUKEJIS U3 CIIaBa, U KOJUYECTBA IIIaKa,
I1K-2.2: HEOOXOUMOTO ISl TOTYYESHUS 3a/IaHHOTO COACPKAHUS CEPBI
u ochopa mpu pazTUIHBIX Tpolieccax pahuHUPOBAHUS;
- pacydeT KOJIMYEeCTBa PEareHTOB AJIs yIaJIeHUs IPUMECEH 13
MeTaJia.
HmeeT npakTUYECKUil OMBIT: pa3pabaThiBaTh Ipumep Komniexchol 3a0auu
HPEIUIOKCHUS 110 COBCPLHICHCTBOBAHUIO - Br16op panmoHanbsHOTO HCTIOIH30BAHMS HMEIOIINXCS
[TK-2.3: TEXHOJIOTHYECKUX MPOIECCOB C YUYETOM

MPAKTUYCCKUX JIOCTI/I}KGHI/II\/'I

OTXOJIOB.




IMoka3aTeu U KpUTEPUM OLIEHMBAHUSA 32YeTAa:

Ha OIEHKY «3a4TE€HO» OOYYarOIIMICS OJKEH IT0Ka3aTh BBICOKWN YPOBEHb 3HAHHS
MaTepuaia Mo JUCIUIUIMHE HEe TOJBKO Ha YPOBHE BOCTIPOM3BEICHUS U O0BSICHEHHS MH(OPMAIINH,
HO W MPOJAEMOHCTPUPOBATh HMHTEIUICKTYaJIbHbIC HABBIKM PEIICHUS NPOOJIeM, HaXOXICHUS
YHUKAJIBHBIX OTBETOB, BBIHECEHUS KPUTUUYECKHX CYXKJICHHUM; MPOJEMOHCTPUPOBATH 3HAHUE U
MMOHUMaHWE 3aKOHOB JUCITUTUTMHBI, YMEHHE OTIEPUPOBATh ITUMHU 3HAHUSAMH B TPO(PeCcCHOHATbHON
JIeSTCIIEHOCTH;

Ha OIICHKY «HE 3a4TCHO» OOYyYaloIlMWiCs HE MOXKET IIOKa3aTh 3HAHUS Ha YPOBHE
BOCTIPOM3BEJICHUS M OOBSICHEHUs WHGOPMALMKM TIO0 JUCIHMIUIMHE, HE MOXET TI0Ka3aTh
WHTEJUICKTYyaJIbHBIE HABBIKM PEIICHUS MPOCTHIX 3a7a4y, YMEHHE KPUTHYECKH OIEHHWBATh CBOU
JUYHOCTHBIC KauecTBa, HaMedaTh IyTH W BBIOMpaTh CpPEACTBA PAa3BUTHS JIOCTOMHCTB U
YCTpaHEHHS HEAOCTATKOB.



