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JHeT perneTpALni H3MEeHeHI 1 TOTIoJIHelntii

JAHCUMILIHHBI

Hara.
§ Tlonnuen
Ne Pasnen Kparkoe coaepikanie Ne nporokosna il
n/nmn | nporpamMmb HIMEHCHHSI/IOTIOIHCHUSA 3aceanus ‘
wadenpoi
kadenps
1 Ne 8 AKTyanmnsaius yueGio-MeTonueckoro u | Ne 2 —
HHGOPMALIHOHHOTO oGecneucuus [ or 10.10.2017 | <
JUMCLHILIHHbBI
2 No 8 AKTyann3auus yuebHo-meroguueckoro u | Ne 2 —
HHMOPMALHOHHOIO obecneuenus | ot 04.10.2018 ——
JIMCUHILTHHBI 7
3 Ne 8 Akryanusaius yueGro-mMeroanteckoro u | Ne 2 P
L ~
HH(OPMAIHOHHOFO obecneuenus | or 24.09.2019 _ %é
JIMCHHTLIHHDBI ;
4 Ne8 Axryanuzanus yueono-meroanueckoro u | Nel /
HH(OPMALHOHHOTO obecneuenns | Ot 4.09.2020 ‘:#’,_4




1 Heau ocBOeHMS TUCHUIIIIMHBI (MOIYJISA)

[{enbto OCBOEHUS TUCHUILUIUHBI «['UOpO — U adpoauHaAMHUKa B METAJUTYprUu» 3aKiIioyda-
€TCSl B Pa3BUTUU Y CTYICHTOB IPEJCTABICHUN O CBOMCTBAX U OCOOCHHOCTSIX UCIOIb30BAHUS
KUJKUX, Ta3000pa3HbIX MAaTEPHUAJIOB U PEAareHTOB B METAJUIYPrHUYECKUX MPOIEccax U arpera-
tax. st popmupoBaHus HEOOXOUMOTO M JOCTATOYHOTO YPOBHS MPOPECCHOHATHHBIX KOM-
nereHnuid B cooTBeTcTBUU ¢ TpeboBanmsmu DPI'OC BO mno nHampaBinenuto 22.03.02
«Meramnyprus», npo(uiIb METaJUTYPrusi YepHBIX METAIIIOB.

2 MecTO JUCHHUIJIMHBI B CTPYKTYpe 00pa3oBaTe/IbHON MPOrpaMMbl MOATOTOBKH
CHeNHAINCTA

Juciumumnba «I'uapo — U a’poJMHaMUKa B METAULyPTMU» BXOJHUT B BapHUaTHUBHYIO
qacTh 0yioka | 00pazoBaTenbHON MPOrpaMMBbI TOATOTOBKH OakaiaBpa.

W3yueHune naHHOW IUCHMILIMHBI XKeJaTeJIbHO OCYIIECTBIATh IOCIE M3ydeHUs oOuei,
AHATUTHYECKON M (PU3MUYECKONH XUMHUHM MUPOMETAJUTYPIrHYECKUX MPOIECcCOB, GU3NKUA U MaTe-
MaTHKH, TaK KaK OHa TECHO CBsI3aHa M OIIUPAETCS Ha 3TU AUCLUIUIMHBI.

Juctummunel «'uapo — U a’3poJMHaMUKa B METAJULYpPTrUU» U3Y4aeTcs Ha IMOCIIETHEM
Kypce. 3HaHHUSA U YMEHHs CTYJEHTOB, IOJy4YE€HHbIE IPU U3YUYEHUH JAHHON IUCIUILIUHBI Oy-
JOyT HEOOXOAMMBI /sl HanboJiee MOJHOTO MOHUMAHUS TEXHOJOTHUYECKUX IMPOLECCOB, TAaKUX
Kak«OCHOBBI METaJIypru4ecKoro Mpou3BOICTBa», «MeTalulyprudeckue TEXHOJIOTHH 4.1 n
4.2y, «BpImaBka cranu B KoHBepTepax», «KosmeBas o6paboTka cranny», «Pa3nuBka u Kpu-
CTAJIIM3alus CTaIny». 3HAHMS, [10JIy4aeMble NP U3YYEHUU JAHHON IUCLUUIUIMHBI, 3aKpeIUis-
I0TCS IPU IPOXOKIAEHUU ITPOU3BOICTBEHHON - IPEIAUIIIIOMHON PAKTUKH.

3 Komnerenuuu o0y4aromerocsi, opmupyemblie B pe3yJibTaTe 0CBOCHUS
AUCHHUILNIMHBI (MOYJIs) M INIAHMPYeMbIe pe3yJbTaThbl 00y4eHust

B pesynbrate ocBOeHUs AMCHUIUIAHBI (MOmyis) «['Mapo — ¥ adpoJAMHAMHUKA B METall-
Jyprum» 00y4aronuiics ToKeH 00anaTh CIeAYIONUMU KOMIIETEHIUSIMU

CrpyKTypHBII
DIIEMEHT [Tnanupyemble pe3ynbTaTbl 00yUeHHs

KOMIICTCHIIN U

OK-1 cnnocoGHOCTHI0 UCII0JIB30BATH OCHOBBI (prj10cocKUX 3HAHUI, AHATU3UPOBATH
rJIaBHBIE 3TANbl H 3aKOHOMEPHOCTH HCTOPUYECKOr0 Pa3sBUTHSA /I OCO3HAHHUSA COLM-
AJIbHOM 3HAYMMOCTH CBOCH 1esITeJIbHOCTH

3HaTh 0COOEHHOCTH HMCTOPUYECKOTO Ipoliecca, ero 3Tambl U YYaCTHUKOB; OCHOB-
HYI0 (punocodcekyro npobaemMaTuxy;

Ymerb MOJIb30BaThCs 3HAHUAMHU B NMPO(ECCHOHATBHOM JEATeNbHOCTH (B TOM YHCIIE
JUIsl OCO3HAHMS COLIMAIbHOM 3HAYMMOCTH)

Brnaners HaBBIKAMHU aHAJIM3a TEKCTOB, UMEIOINX (pusiocodckoe comeprkanue

IIK-2 - cnocoGHOCTHI0O BHIOMPATh METOABI MCC/IeJ0BAHMSA, NJIAHUPOBATH M NMPOBOAUTH
HEOﬁXOZ]I/IMl)le IKCIHICPUMEHTDBI, HHTCPHPETUPOBATH PE3YJAbTATHI M 1€J1aTh BHIBO/IbI

3HaTh OCHOBHBIE (PM3MKO-XMMUYECKHE CBOWCTBA JKUAKHUX, Ta3000pa3HbIX MaTepH-
aJIOB M PEareHTOB, UCITOJIb3YEMBIX B METAJUTYPIrHYECKUX IpoIeccax U arpe-
raTrax;

YmMmeth MHTEPIPETHPOBATh MH(POPMAIIMIO O THAPOra30JMHAMUYECKUX YCIOBUAX B
paboyeM MpoCTpaHCTBE METAJUTYPrHUYE€CKUX arperaTros;

Bnagers HABbIKAMHU TEOPETUYECKOTO0 U IKCIIEPUMEHTAIBHOIO HCIOJb30BaHUS 3aKO-

HOMEPHOCTEW IBUKEHHUS )KUIKOCTEH U ra30B




4, CprRTypa H codepiKaHuEe TUCHUIITTHHBI ((FI/I)IpO — W APOAMHAMHUKA B METAJLUIYPIrumn»

OO6mmast Tpy10€MKOCTh TUCIMIUIMHBI COCTABIISICT 2 3a4€THBIX €IMHHUII - /2 aKaJl. YacoB:

— KOHTaKTHas paboTa — 10,7 akaz. yacos:
— ayauTOpHAs — 10 akaz. yacos;
— BHEAYAUTOPHAS — 0,7 axaz. gacoB
— caMocCTosATeNbHas padoTa — 57,4 axan. 4acos;
KOHTPOJTb 3,9 axajx. yacos
AynuropHast S 2 =
KOHTaKTHas pabora | % § o Eox
(B axaz, 1acax) g 5 } opMa TEKyIIEro KOHTPOJIs E: -
Paznmen/ Tema 2 5 H Bun camocrositennbHOM YCIIEBAEMOCTH U 5T
JMCIUATUTHHBI Z < & ow| F o g 2 paboThI IPOMEKYTOYHOU aTTecTa- g 2 E
S| 25| EE| E= o S8 3
2l 82| 22| 2¢ SO
= 8 < o < = 5 )
50 R 8¢ 2
Tema 1.1. BBenenue. ['uaporazonunamu- 2,4 |Perumcrpamus Ha cTaiTe
YEeCKUE CXEMBI, UCTIONb3YEMbIC B METAII- https://openedu.ru/course Ha
JYPTHYECKUX MPOIIeCCax. Kypc «Dumocodus 1 ucTopus
HAYKU ¥ TeXHuKu». [Ipociy-
IIMBAHUE JICKLUi1, BBINOJIIHE- | Y CTHBIN onpoc (co0eceio- |OK-1-3ys
HUE 33JaHU 110 TaHHOMY Kyp- |BaHHE) MK-2- 3ys
cy.
N3yuyenue 0OCHOBHOU U IOIOJI-
HUTEJIBHOM HAYYHOMU JInTEpa-
TYpBI, KOHCIIEKTA JICKITHI.
Tema 1.2. CBolicTBa )KHJIKOCTEH M ra30B. 8 Perucrpamus Ha craiite YcTHbIl onpoc (cobeceno- |OK-1-3ys
OcHoBHbIe oHATHA. Knaccudukarus https://openedu.ru/course Ha  |BaHmMe) MIK-2- 3y
PEKUMOB U TCUCHHH JBMKECHUS KUIKO- kypc «[lorennmanbabie Tede- |[IpeacraBieHue BBITOI-
CTH W rasa HUS KUAKOCTHY. [Ipociyiim- |HEHHBIX 3aaHuil B popme
BaHUE JIEKIMH, BBIITOJTHEHNUE  |TIporpecca.
3aJJaHUi TI0 JTAHHOMY KYpCY.




AynutopHas g = o’
KOHTaKTHas pabora | 5 § o TR
o (B akaj. yacax) =5 5 OpMa TCKYIIECrO KOHTPOJIA g o §
Paznen/ rema 2 5 Bun camocrositensHoit yCIeBaEMOCTHU U 2 Gl
JTUCIUTUTAHBI 2 ol e w| 5w & = paboThI IPOMEKYTOYHOU aTTecTa- = z 5
5| 8 5| &S S n ITHH SR E
= SE|EE| 23 =" ¢
g5 £5| 8 g
SR R G - =
W3ydeHne 0OCHOBHOI U JIOTIOJ-
HUTEJIBbHOM HAYYHOMU JInTEpa-
Typhbl. Pabota ¢ sHIMKI0Ne M-
SIMU.
Tewma 1.3. CBolicTBa METAJITYPrUUYECKUX 2 2/21 8 [ToaroToBka k mpakTu4deckomy | Y cTHBIN orpoc (cobeceno- |OK-1-3ys
pACIUIABOB: YyI'yHA, CTAIM U [IJIAKOB. 3aHATUIO. M3ydeHne OCHOBHOI |BaHuE). TIK-2- 3y
TemnepaTypHbIii pesKUM B METAJLTYpPru- U JIONIOJIHUTENIbHON HayYHOU |BbinonHenue u 3ammra
YEeCKHX arperarax. auteparypsl. PaboTa ¢ SHIMK- |TpaKTUYeCKON pabOThI
JIONIEAUSIMU, CIIOBAPSIMHU. No 1
Tema 1.4. DnemMeHTHI Ta30BOM AUHAMUKH. 2 8 [ToaroroBka k mpakTHyeckomy |YcTHBbIN onpoc (cobeceno- |OK-1-3ys
VYpaBHEHHE HEPa3phIBHOCTH MOTOKA. 3aHATHIO. M3yueHue OCHOB-  |BaHHE) TIK-2- 3y
AmmnabaTHOE IBMKEHHE ra30BOT0 II0TOKA. HOUW U TONMOJIHUTEIBHOM Hay4- |BbIOIHEHNE U 3a1muTa
VYpaBuenue beprymnm. HOU TUTEepaTyphl, KOHCIIEKTa |MPaKTUYECKOW paboTh
nekuui. Pabota ¢ sHIMKIIOMIE-
JTUSIMU, CITOBapSIMHU.
Tema 1.5 McTeuenue rasza uepes CyXu- 2 8 W3yueHre OCHOBHOM U JIOTIOJI- | Y CTHBIN orpoc (cobeceno- |OK-1-3ys
BaIOIIEeCs WU IHIUHIPUIECKOE COILIO. HUTEIBHON HAYYHOW JIUTEpa- |BaHHE) TIK-2- 3y
CrpyKTypa 103BYKOBOW ra30BOM CTPYH. TYpBbI, KOHCIIEKTa JieKuil. Pa-
00Ta ¢ SHIUKJIONEAUSIMH, CII0-
BapsIMH.
Tema 1.6. McTedenue rasza uepes cOIio OK-1-3ys
Jlaans. Pesxumbl pa6otsl comna. CTpyk- g Usyuenne yueGHOHl u Hayd-|YcTHbIit ompoc (cobeceno- |TH2 3P
Typa CBEpX3BYKOBOW ra3oBOM CTPYyH. HOW JIUTEpPATYPBHI. BaHWE).
HNMnynsc cTpyu..
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Tema 1.7 B3aumopeiictBue cTpyu KUCIIO- [ToarotoBka K MpakTH4eCKO-|BrimonHeHue u 3ammra OK-%- 3yB
. K-2-
poJia C METAJJIOM MPU PA3JIUYHBIX CIIOCO- 8 My  3aHsATHIO.  VI3ydyeHme|nmpakTH4ecKoi paboTHlI. e
6ax monaun n1yTha. CTpyKTypa peakiiu- yueOHOW M Hay4dHOW nuTepa-|YCTHBIN onmpoc (cobeceno-
OHHBIX 30H. TYPHI. BaHUE).
Tewma 1.8 Ilotepu sHEprUM NpU ABUKE- OK-1-3yB
HHH SKUIKOCTH ¥ 1a33; Ha TPEHHE, MECT- [ToarotoBka K MpakTH4eCKO-|BrimonHeHue u 3ammra MK-2- 3ys
. b
Hbie COMpOTHBICHN. CONPOTHBICHE 4 My  3aHATHIO.  V3y4deHwWe|MpakTUYeCKuX paboT
C110%. BIHSHHE FCOMETPHUCCKOTO JaBIIc- yueOHOW M HaydHOW nuTepa-|YCTHBIN ompoc (cobeceno-
- ' TYPBI. BaHUE).
Tema 1.9 MonenupoBaHue a3poruapo- BrmmonHeHnue u 3ammra OK-%- 3yB
. MK-2-
JTUHAMHKHU TPOAYBKH IBYX(a3zHOM KU- TTOArOTOBKA K MPAaKTHYECKO MPAKTUYECKHUX PadoT e
KOCTHU. Y CJIOBHS TOI00MS. DKCTIEpUMEH- y ARSI p Msvaene Yerubiit onpoc (cobeceno-
TaJbHO OTpeeNIEHUE ATUHBI CTPYH. y . A Banue). [IpeacraBnenue
3 y4yeOHOI M HaydyHOW JuTepa- .
BBITIOJTHEHHBIX 33/ IaHUM T10
Typbl. [IpocnymuBanue nex-
. . Kypey «lloreHunanbHbie
I[UH, BBITTOJIHEHUE 3aJaHUIA.
TEUEHUS KUIKOCTU»B Hop-
M€ Mporpecca.
Hmozo no kypcy Boinonnennwvie 6ce npak-
muueckue pabomot. Om-
6emuvl HA KOHMPOJIbHbLE
4 6/2H | 57,4 60NPOCHL NPU YCIMHOM CO-
Oecedosanuu npedocmas-
JIeHUe pe3ynbmamog 0ceo-
eHUs OH-TIAIH KypCOo8
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Kypc

AynutopHas

KOHTaKTHas paboTa
(B akaj. Jyacax)
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5 O6pa3oBaTesibHbIe H HHPOPMAIIMOHHBIE TEXHOJIOTHH

JUis peanuzanuy NpeayCMOTPEHHBIX BHUIOB ydueOHOW paboThl B KauecTBe oOpa3oBa-
TEJIbHBIX TEXHOJIOIMH B IIPENOJABaHUU AUCHUIUIMHBI «[ MaApo — ¥ a3poarHAMUKa B METaJLIyp-
T UCIOJIB3YIOTCS TPAJULMOHHASA U MOLYJIbHO-KOMIIETEHTHOCTHAS TEXHOJIOTHH.

[Tepenaya HEOOXOAMMBIX 3HaHUI U (HOPMUPOBAHHE OCHOBHBIX MPEJCTABICHUH MO JTUC-
LUIUIMHE TPOUCXOIUT C UCIOIb30BAHUEM MYJIbTUMEIUIHOIO 000PYL0BaHMUSL.

Jlexuu MpoOXOAsT KaK B TPAIUIIMOHHON (hopMme, Tak U B (hOpME JICKIIMNA-KOHCYIbTAIUH,
IZIe U3JI0)KEHUE HOBOTO MaTepraia COIIPOBOKIAETCSl TOCTAaHOBKOM BOIIPOCOB M IUCKYCCUEN B
IIOMCKax OTBETOB. lIpu 3TOM TeopeTHdecKui Marepuall 3apaHee BBLIACTCS CTYIAEHTaM JUIs
CaMOCTOSITEJIBHOTO U3yYEHUS U JJIS IOATOTOBKU BOIIPOCOB JIEKTOPY.

JlexuMOHHBIN MaTepuan 3aKpeIusIeTCs B XOAE MPAKTUYECKUX 3aHATUN, HA KOTOPBIX BBI-
IIOJIHSIIOTCS TPYIIIOBBIE 3aJaHus 110 IIPOHUIEHHON Teme. 1Ipu npoBeneHnn NMpakTU4YEeCKUX 3a-
HATUH UCTIONb3yeTcs paboTa B koMaHae u MeToas! IT.

CamocTrosTenbHass paboTa CTUMYJIHPYET CTYAEHTOB K HMHIUBUAYAJIbHOH IpopadoOTKe
TEM JHUCLHUIIIMHBI U IIOArOTOBKE K CAaye 3a4eTa



6 Y4eOHO-MeTOqMYEeCKOE 0O0ecTIedeHHe CAMOCTOATEIBbHOM padoThl 00y4YaoImXxcst

[To muctumuimHe «['MApPO — U a’poAMHAMHUKA B METAJUTYPTHH» MPETyCMOTpEHa aynu-
TOpHAsl ¥ BHEAYAUTOPHASI CaMOCTOSTENbHAs paboTa oOydaromuxcs. TpyroeMKOCTh CaMOCTO-
ATENBbHOU pabOThI CTYJCHTOB 1O Y4eOHOMY IUIaHy COCTaBIseT 57,4 akaj. 4acoB.

IlepedyeHb T€M NPAKTUYECKUX 3aHATUN
1. TazonuHamMuueckue napaMeTpbl JO3BYKOBOW ra30BOM CTpyH NpPU MCTEUYEHUM ra3a uepes
CY’KHMBAIOIIEeCs WIH LUWIMHAPUYECKOE COIUIO B ra30BYIO CPENy C 3aJaHHBIMHU JIaBJICHUEM U
TeMIepaTypou.
2. N'a3oguHaMuveckre mapaMeTpsl CBEpX3BYKOBOM ra30BOM CTPYH NP UCTEUCHUU Ta3a uepes
coruio JlaBans, paboTaroIero B pacueTHOM peXHMe, B Fa30BYIO CpeAy C 3aJlaHHBIMU JlaBlie-
HHUEM U TEMIIEPATYPOM.
3. OmpeneneHue pa3MepoB U YKciia HWIMHAPUYECKUX COMEN JUIs MOAaYl MHEPTHBIX ra30B C 3a-
JTAHHOM yZIE€JIbHOM MHTEHCUBHOCTBIO CHU3Y B CTAJICILUIABUIIbHYIO BAHHY U3BECTHOM BMECTHMO-
CTH IIPH Pa3IMYHBIX IIapaMeTpax JyThs B LIEXOBOM MarucTpalu.
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7 OIIeHO‘lHI)Ie cpeacrea AJisi MIpOBECACHUSA HpOMe)l(yTO‘lHOﬁ arrecranmuun

a) [lnanupyembie pe3yJbTaThl 00yUeHHs U OIIEHOYHbIE CPEJACTBA ISl POBEACHUS MPOMEKYTOYHON ATTeCTAlNM:

CTpyKTYpHBII 3JIEMEHT
KOMITETCHIIHT

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeCTBA

OK-1 cnoco0HOCTHI0 HCI0JIB30BATH OCHOBBI (PHI0COPCKUX 3HAHNH, AHAJIN3UPOBATH IJIABHBIE 3TANbl H 3AKOHOMEPHOCTH HCTOPUYECKOI0 pa3-
BUTHA VIS 0CO3HAHMS COIHAJIBHOI 3HAYMMOCTH CBOEil 1eATeJIbHOCTH

3HaTh

O0COOCHHOCTH HCTOPUYECKOrO TIIpolecca, €ro
9TaIbl ¥ YYaCTHUKOB; OCHOBHYIO (DMIIOCO(CKYIO
po0JIeMaTuKy;

OCHOBHBIE HaIIPaBJICHUS, TPOOJIEMBI, TEOPUU U METOABI (HPUIOCOPCKOTO
IIOXO0/A B METAJIYPIUU YEPHBIX METAIIOB, COAEPKAHUE COBPEMEHHBIX
¢bunocodpckux IUCKyccHil mo mpodieMam OOIIECTBEHHOTO Pa3BUTHUS
PesynbraThl n3y4eHus oH-AaliH KypcoB «Puiocodus 1 UCTOPHS HAYKH
U TeXHUKN» «l[loTeHInanbHble TEUEHUS! JKUIKOCTI

IIpuMepHBIH nepedYeHb BONPOCOB K 3a4eTy
1. Buasl ra3000pa3HbIX MAaTEPUAJIOB, TPUMEHIEMBIX B METAJUTYPTHUH.
2. Busibl )UIKAX MaTEPUAIOB, IPUMEHSEMBIX B METAJUTYPTHH.
3. CtpoeHue U CBOMCTBA YYTI'YHOB.
4. CTpoeHue U CBOICTBa cTajei.
5. CxeMbl B3aMMOAEHUCTBUS KUAKOCTEH 1 Ta30B B METAJITypPIUH.
6. [ToHSTHE CIUTONTHOCTH JKUKOH CPEIbL.
7. C:)XxMMaeMble M HEC)KUMAEMBbIE JKUJAKOCTH.

YmMmern

M0JIb30BAThCS 3HAHUAMU B TNpodeccrnoHalbHON
JEATEIILHOCTH (B TOM 4YMCIIE AJI1 OCO3HAHMSI CO-
[UAIbHON 3HAYMMOCTH)

WCII0JIb30BaTh MOJIOKEHUS U KaTeropuu (puiaocopuu AJis OLIEHUBAHUS U

aHaJIM3a Pa3INYHbIX COIIMATBHBIX TEHICHIUH, (PAKTOB U SBICHUH,

HE00XOIMMOCTH OTPACIIM YEPHOM METaIypriuu B 00IIECTBE
IIpuMepHBbIiH NepeYeHb BONPOCOB K 3a4€eTy

1. Buasl ra3000pa3HbIX MaTEpUAJIOB, IPUMEHIEMBIX B METAJUTYPTHUH.

2. BUIpl KUAKUX MaTepUaIoB, IPUMEHSIEMbBIX B METALTypIHH.

3. CTpoeHne U CBOMCTBA YYT'YHOB.

4. CTpoeHue U CBOICTBaA CTaJeH.

5. Cxembl B3aUMOJICHCTBUS KUIKOCTEH U Ta30B B METAJUTYPTUH.

6. IloHATHE CIOXKHOCTH KUIKON CPEIBI.

7. Corcumaemvie u HecocUMaeMble HCUOKOCHIU.




CTpyKTypHBII 3JIEMEHT
KOMITETCHIINHT

[Tnaaupyemblie pe3yiabTaThl 00ydeHUS

OneHouHble CpeCTBA

Bnaners

HaBBIKAMU aHAJM3a TEKCTOB, UMEIOIIUX (QHII0-
codckoe copepxKaHme

Pemuts 3agaun:

1. T'a3onMHaMuYecKkue napameTpsl J03BYKOBOM ra30BOil CTpyH IpHU HC-
TE€YEHHUH Ta3a 4epe3 CyKMBaroLleecs WIH LWINHIPUYECKOE COILIO B ra-
30BYIO CpENly € 3aJJaHHBIMU JJaBIICHUEM U TEMIIEPATypOH.

2. 'a3oiMHaMHUECKUe MapaMeTpbl CBEPX3BYKOBOI Ira30BOW CTPyH IpH
UCTEUCHHH rasza 4depe3 coruio JlaBais, paboTaromero B pacueTHOM pe-
JKUME, B ra30BYIO Cpey € 3aJaHHBIMU JIaBJICHUEM U TEMIIEPATypOu.

3. OmnpeneneHne pa3MepoB U YUCIA MIMHIPUYECKUX COTIEI JUTS MTOJa9n
MHEPTHBIX Ta30B C 3aJJaHHOW yJEJIbHOM MHTEHCUBHOCTBIO CHHU3Y B CTa-
JETJIaBUIbHYIO BaHHY M3BECTHOW BMECTHMOCTHU IPU Pa3IMYHBIX Iapa-
METpax AyThs B IEXOBOM MaruCTPAIH.

4. Onpenenenue ryOMHbI IPOHUKHOBEHHS B METAILT KUCJIOPOJHONU CTpyH,
ucTeKaroel u3 coruia JlaBans (ypmbl 11 OAauM yThs CBEPXY C 3alaHHON
YAEIBHON MHTEHCHBHOCTBIO IIPH PAabOTE COILIA B PACUETHOM PEKHME.

5. N'a3oanHamMuyeckue mapameTpbl CBEPX3BYKOBOM I'a30BOM CTpyH NpHU
UCTEUCHUH rasza 4depe3 comuio JlaBams, paGoTaroLero B HEpacuUETHOM
pEXUME.

6. Omnpenenenne pa3MepoB U Yrciia coren JlaBais KuciopoaHoi hypMbl
JUIS IOJIa4YM JYThsl CBEPXY C 3aJaHHOM yI€IbHON HHTEHCUBHOCTBHIO B
CTaJICIUIaBUIIbHYIO BAHHY W3BECTHON BMECTUMOCTH IPU PA3INYHbIX a-
pameTpax IyTbs B LIEXOBOW MarucTpalu.

IIK-2 - ¢cnoco0HOCTBIO BblﬁﬂpaTb METOAbI UCCJIEAOBaHMS, INIAHUPOBATH

3YyJbTAaThbl H 1€J1aTh BbIBOJAbI

" NMMPpOBOAMTH H606XO}]I/IMLIC IKCIMIEPUMEHTBI, HHTEPIPETUPOBATH peE-

3HaTh

OCHOBHBIC (1)I/ISI/IKO-XI/IMI/I‘~IGCKI/I€ CBOMCTBaA KNI~
KHX, F3.3006pa3HLIX MaTCpruajioOB U PCArcHToOB,
HCIIOJIB3YEMBIX B MCTANIYPTHYCCKUX IIPOLCC-
Cax M arperarax;

IIpuMepHBIii nepeYeHb BONPOCOB K 3a4€eTy
1. Bunsl ra3o00pa3HbIx MaTepHanoB, IPUMEHSIEMbBIX B METAJUTYPIHH.
2. Bubl )KUIKUX MaTE€PHUAIOB, TPUMEHSIEMBIX B METAJUTYPTHH.
3. CtpoeHue U CBOMCTBA YYT'YHOB.
4. CTpoeHue U CBOICTBa cTajei.
5. CxeMbl B3aMOACHUCTBUS KUAKOCTEH 1 Ta30B B METAILITYpPrUH.
6. [ToHATHE CIUTONTHOCTH JKUIKOH CPEIbL.
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CTpyKTypHBII 3JIEMEHT
KOMITETCHIINHT

[Tnaaupyemblie pe3yiabTaThl 00ydeHUS

OneHouHble CpeCTBA

7. Cxxumaemble U HEC)KUMAEMBbIE KHUIKOCTH.

8. IlonsiTHe naeambHOMN KUAKOCTH.

9. [ToHsATHE HBPIOTOHOBCKOU XKUIKOCTH.

10. JlamunapHOe ¥ TypOYJIEHTHOE JABH)KEHHE.

11. Kpurepuii PeitHonbaca.

12. CranonapHoe ¥ HECTallMOHAPHOE TEUCHHE.

13. TemnepaTypHbIil peKUM B METANTYPrUUYE€CKHUX arperarax.

14. Tlpenmet ra30BOM AMHAMUKH.

15. AquabaTHO€E TEYEHHUE ra30B.

16. YpaBHeHHE HEpa3pBIBHOCTH Ta30BOTO MOTOKA.

17. CBsA3b CKOPOCTM 3ByKa C Ta30AMHAMUYECKUMH IapaMeTpamMH
MOTOKA.

18. TloHsATHE KPUTHYECKOM CKOPOCTH.

19. CBs3p KpPUTHYECKHX TMapaMeTpOB aauabaTHOTO IOTOKa C
napaMeTpamMy TOPMOKESHHSL.

20. YpaBuenne Knaneiipona.

21. YpaBuenue bepuyiiu.

22. OcobeHHOCTH PadOTHI MWIMHAPUIECKOTO COTLIA.

23. OcobGeHHOCTH PabOTHI KOHHYECKOTO COILIa.

24. CtpoeHue 103BYKOBOI ra30BOi CTpyH.

25. Koncrpykuus comia JlaBans.

26. PacueTtHblil pexxum paboTsl comia JlaBas.

27. PexxuM paboTsl coria JlaBans ¢ HeopacupeHueM.

28. Pesxxum paboTsl coria JlaBamns ¢ mepepacuipeHueM.

29. CtpoeHme CBEpPX3BYKOBOM Ta30BOM CTPYH.

30. [lonsiTHE UMITYJIBCA ITOTOKA.

31. CtpykTypa nepBUYHON pEaKIMOHHON 30HBI MPH M0J1a4e KUCIOPOI-
HOTO JYThs CBEPXY.

32. CtpykTypa nepBUYHON pEaKIMOHHON 30HBI MPH M0J1a4e KUCIOPOI-
HOTO JYThs CHU3Y.
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CTpyKTypHBII 3JIEMEHT
KOMITETCHIINHT

[Tnaaupyemblie pe3yiabTaThl 00ydeHUS

OneHouHble CpeCTBA

33. CTpyKTypa BTOPUYHOW PEAKIIMOHHON 30HBI IIPHU MOJa4€ KUCIOPO/I-
HOT'O JyThsI CBEPXY.

34. CTpyKTypa BTOPUYHOW PEAKIIMOHHON 30HBI IIPHU MOJa4€ KUCIOPO/I-
HOT'O JyThsI CHU3Y.

35. CtpykTypa peakiiMOHHOW 30HBI TIPH MOJa4e TYThsI COOKY.

36. Kpurepuit Apxumena.

37. Ilotepu sHEpryuu Npu JIBUKEHUHU KUJIKOCTH U Tas3a.

38. OcoOeHHOCTH IBHKEHUS T'a3a B CIIOE.

39. OcoOeHHOCTH MOJICITMPOBAHHUS IBH)KCHHUSI )KUIKOCTEH 1 Ta30B.

40. TTpubmkeHHOE OH00KE M MOJICTTMPOBAHUE.

YMmeTs:

UHTEPIPETUPOBATh MH(GOPMAIIUIO O THUAPOTa30-
JUHAMHYECKHUX YCIIOBUSAX B pab0O4YeM MPOCTpPaH-
CTBE METAJUIyprHUECKUX arperaros;

[lepeueHb TeM NPAKTUYECKUX 3aHATUH
1. 'a3oauHaMuuecKue mapaMeTpsl JO3BYKOBOM Ia30BOM CTPyH MIPHU HC-
TE€YEHHH Ta3a 4epe3 CyKMBarouleecs WIH HWINHIPUYECKOE COILIO B ra-
30BYIO CPENly C 3aJJaHHBIMU JJaBJICHUEM U TEMIIEPATYPOH.
2. 'a3oiHaMUUECKUe MapaMeTpbl CBEPX3BYKOBOI ra30BOW CTpyH IpH
WCTEUYEeHUHU ra3a yepes coruio JlaBans, paboTarouiero B pacueTHOM pe-
KHUME, B Fa30BYIO CPEAY C 33JaHHBIMU JIaBJICHUEM U TEMIIEPATyPOH.
3. OmpezeneHne pa3MepoB M YUCIIA IIMHIPUYECKUX COTIEIT JUTS MTOauu
MHEPTHBIX Ta30B C 3aJJaHHON y/IEJIbHOM MHTEHCHBHOCTBIO CHM3Y B CTa-
JETIaBUIbHYIO BaHHY M3BECTHOW BMECTHMOCTHU NPHU Pa3IMYHBIX Hapa-
METpax AyThs B IEXOBOM MaruCTPAIH.
4. Onpenenenue rTyOMHbI TPOHUKHOBEHHS B METAILI KUCJIOPOJHONU CTpYH,
ucTeKarorel u3 coruia JlaBans (ypmbl 11 OAAUM TyThs CBEPXY C 3aIlaHHON
YAEIBHON MHTEHCUBHOCTBIO TPH paboTe COIUIA B pACUETHOM PEXKUME.
5. N'a3oanHamMuyeckne mapamMeTpbl CBEPX3BYKOBOM Ta30BOW CTPyH IPH
HCTEUYEeHUHU ra3a yepes corio JlaBams, paboraroiero B HepacueTHOM
peXUME.
6. OnpeneneHne pa3mMepoB U ymcia coreln JlaBans KUCIOpoHON (ypMBI
JUIS TIOAAYU AYThsl CBEPXY C 3aJlaHHOW YJEIbHONM MHTEHCHBHOCTBIO B
CTaJICIUIAaBUIIbHYIO BaHHY M3BECTHOM BMECTHUMOCTH NPH Pa3IMYHBIX Ia-
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CTpyKTypHBII 3JIEMEHT
KOMITETCHIINHT

[Tnaaupyemblie pe3yiabTaThl 00ydeHUS

OneHouHble CpeCTBA

pameTpax JyTbs B IIEXOBOM MarucTpau.

Bnanets

HaBBIKAMH TEOPETHUYECKOIO0 U IKCIIEPUMEHTAIIb-
HOT'O HCIOJIb30BaHMS 3aKOHOMEPHOCTEH JBUKE-
HUA )KUOKOCTEN U Tra30B

Pemmnrs 3anaum:
1. N'a3oguHaMuyeckre napaMeTpsl J03BYKOBOW ra30BOW CTPYH IPH UC-
TEYCHUU Ia3a 4epe3 CYKUBAIOIIEECs WU LWIMHIPUYECKOE COIUIO B ra-
30BYIO CpElly € 3aJJaHHBIMHU JABJICHUEM U TEMIIEPATYPOU.
2. 'azoiMHaMHUECKUE TTapaMeTphl CBEPX3BYKOBOI ra30BOW CTPyH IPH
UCTEYEHUH ra3a uepe3 comio JlaBais, paboTaroliero B pac4eTHOM pe-
KM€, B Ta30BYIO CpPEAY C 33JJaHHBIMU JaBJICHUEM U TEMIIEPaTypOil.
3. OmnpezeneHue pa3MepoB U YUCIA LWIMHIPUUECKUX COTIEN JUIs OJauu
VMHEPTHBIX Ta30B C 33JJaHHOM YJEIbHONW MHTEHCHBHOCTBIO CHM3Yy B CTa-
JETUIaBWIBHYI0 BaHHY M3BECTHOM BMECTHMOCTH IIPU Pa3IMYHBIX Iapa-
MeTpax JIyThs B IEXOBOM MAaruCTPAIIH.
4. OnpeneneHye riTyOUHbI IPOHUKHOBEHUS] B METAJUT KHCIOPOJHON CTpyH,
UCTeKaroIei n3 coruia JlaBams (ypmbl 11s OAauH TyThs CBEPXY C 3aIaHHON
YAEIbHON MHTEHCUBHOCTBIO TPU PaboTe COILIa B PACUETHOM PEKHME.
5. NazonnHaMuyeckue nmapaMeTpbl CBEPX3BYKOBOM Ia30BOW CTpYH IpH
UCTEYEHUHU Tra3a uepe3 comuio JlaBass, paboTaroniero B HepacyeTHOM
pexume.
6. Ompenenenue pa3MepoB U yucia conen JlaBans KucinopoaHoi ¢pypmbl
JUTS TIOJJA4X Iy Ths CBEPXY € 3aJIaHHOM YAECIbHON HUHTEHCUBHOCTBIO B
CTaJICILIaBUIIbHYIO BaHHY U3BECTHOM BMECTUMOCTH TP Pa3JIMYHBIX I1a-
paMeTpax JIyThs B IEXOBOM MAarMCTPaJIH.
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0) Ilopsinox mpoBeneHUs] MPOMEKYTOYHOH ATTECTAIMM, NMOKA3ATEJH M KPUTEPUH
OLICHUBAHUS:

IIpumepHasi CTPYKTYpa U cOepKaHHUE MYHKTA:
[Ipouienypa olleHUBaHUS 3HAHUM, YMEHHUH, HABBIKOB MO AUCHUIUIMHE «OCHOBBI MUHE-
paJIOrum» BKJIFOYAET yYeT YCHEIIHOCTHU 10 BUJAM OLIEHOYHBIX CPE/CTB.

HIkana oueHMBaHUs JOMAIIHUX PadoT

OLIGHI/IBaHI/IC JOMAaIIHUX pa60T 10 JUCHUIIIINHE «OCHOBBI MHHCpAJIOrun» MpOBOAUTCA
0 IPUHIUITY «3a4TE€HOY / «HE 3aYTECHOM.

«3auTeHO» BBICTABISETCA B CIydae, €CIM JOMAalIHss paboTa opopmileHa B COOTBET-
CTBHME C TpeOOBAHUSAMU METOJUYECKUX yKa3aHWM, TeMa JI0CTaTOYHO MpopaboTaHa, MaTepuall
XOpOUIO CTPYKTYPUPOBAH, KOJIMYECTBO MCIIOJIB3YyEMOM JIMTEpATypbl HE MeHee 5. B ciyuae,
€CJIM KaKoi-1100 U3 KpUTepueB He BBIIOJIHEH, JOMAIHASA paboTa BO3BpallaeTcs Ha JopadoT-

Ky.

[Iponenypa oLleHUBAHUS 3HAHUI, YMEHHH, HABBIKOB 110 aucuuiuiiae « OCHOBBI MUHE-
PAJIOTUM) BKIIIOYAET YUYET YCHEIIHOCTH 110 BUAAM OLIEHOYHBIX CpeAcTB (11.6.).
[TpakTHueckue 3aHATHS CUUTAIOTCS YCIEIIHO BBIMOJIHEHHBIMHU B Cily4ae IpeJocTaBiie-
HUS B KOHIIE 3aHATHS OTYETa, BKIIOYAIOIIET0 TEMY, COOTBETCTBYIOIINE PUCYHKU U TIOITUCH.
Tembl tomamiHuX paboT paclpenestoTCs Ha IEPBOM MIPAKTUUYECKOM 3aHSATHH, TOTOBbIE
paboThI MPEIOCTABISAIOTCS B COOTBETCTBYIOIINE CPOKH.
Jlomyck K 3a4eTy ¢ OLIEHKON BBICTABIISAETCS MPU:
- 3a4TCHHOM KOHTPOJIBHOM padoTe;
- IPEIOCTABJICHHBIX OTYETAX MO MPAKTHIECKUM paboTaM.

IIIxana oneHUBAHUSA MNPAKTHIECCKHUX pa60T

HpaKTI/I‘-IGCKI/Ie 3aHATUA CUUTAIOTCA YCIICIIHO BBINIOJHCHHBIMH B CIIy4dac IMpPEAOCTaBIIC-
HUS B KOHIOEC 3aHATUA OTHETA, BKIIFOYAOUICTO TEMY, COOTBETCTBYIOIIUC PUCYHKU W TTOAITHUCH.

[TpomMexxyTouHast arTecTanus mo JucuuIuiiae «OCHOBBI MHHEPATIOTHIY BKJIIOYAET TE€O-
PETUYCCKUC BONIPOCHI, IMMO3BOJIAIOIUE OLICHUTE YPOBCHDb YCBOCHUA O6yan-OHII/IMI/IC$[ 3HaHHI>i, u
MPAKTUYECKUE 3aJaHUs, BBIABISIONINE CTENeHb C(HOPMHPOBAHHOCTH YMEHHH M BIaJIeHUH,
MPOBOJIUTCA B popMe 3auera.

Jlns momydyeHus 3adera Mo JUCHUILUIMHE O0ydJaromiuiicss o0s3aH MOATOTOBUTCS IO BO-
pOCaM.

IIpumepHBbIii NepeYeHb BONPOCOB K 3a4€eTy
Bomnpocs! 1151 mpoBeieHUs TEKYIEro KOHTPOJISI, MPOMEXKYTOYHOM U UTOTOBOM aTTECTallUU B
dbopwme 3adera:
. Buapl ra3000pa3HbIX MaTepHaioB, MPUMEHSEMBIX B METAJLTYPTHUU.
. BuapI )kHIKUX MaTepuanoB, MPUMEHSIEMbIX B METAJLTyPTHH.
. CTpoeHue u CBOICTBA YYT'yHOB.
. CTpoeHue u CBOMCTBA CTaJIEH.
. CxeMbl B3aUMOIEUCTBUS KUAKOCTEN U ra30B B METAJTYPTHUH.
. [ToHsITHE CIIITONTHOCTH KUAKOW CPEJIBI.
. C:xuMaeMble U HECKUMAEMBbIE KUIKOCTH.
. IloHsATHE NIEATLHON KUIKOCTH.
. [IoHsITHE HBIOTOHOBCKOM KUAKOCTH.
10. JlamurapHOe ¥ TYpOyJIEHTHOE IBHXCHHE.
11. Kpurepuii Pelinonbaca.
12. CranmonapHoe U HECTAITMOHAPHOE TEUCHHE.
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13. TemmepaTypHbIii peXXUM B METAJUTyPrUYECKHUX arperarax.

14. TIpenmet Ta30BOI TMHAMUKH.

15. AnnabatHoe TeueHHe ra30B.

16. YpaBHeHHe Hepa3pbIBHOCTH ra30BOr0 MOTOKA.

17. CB43b CKOPOCTH 3BYKa € Ira30IMHAMUYECKIUMH [1apaMETPAMU IIOTOKA.

18. IloHsITHE KPUTHYECKON CKOPOCTH.

19. CBs3b KPUTHUECKUX MAPAMETPOB aAMA0ATHOTO MMOTOKA C ITAPaAMETPAMU TOPMOKEHHUS.
20. Ypauenue Knaneiipona.

21. Ypauenue bepuymnu.

22. OcobeHHOCTH PabOTHI MMIMHAPUYECKOTO COILIA.

23. OcobeHHOCTH pabOThl KOHMYECKOTO COILIA.

24. CTpoeHue J103ByKOBOM Ira30BOM CTPYH.

25. Koncrpykuus coruta JlaBass.

26. PacueTHbIil pexxuM paboThl coria JlaBas.

27. Pexxum paboThI coruia JlaBass ¢ HeqopacIImpeHUEM.

28. PexxuM paboThl coria JIaBais ¢ mepepaciimpeHuem.

29. CtpoeHme CBEpPX3BYKOBOW T'a30BOM CTPYH.

30. ITonsiTue MMIyJbca MOTOKA.

31. CtpykTypa nepBUYHOMN peaKIIMOHHOM 30HBI IIPH MO1a4e KUCIOPOJIHOTO IYThSl CBEPXY.
32. CTpyKTypa NepBUYHON peaKIMOHHON 30HBI IPU M0/1aYe KUCIOPOAHOTO AYThsl CHU3Y.
33. CtpykTypa BTOPUYHON PEAKIIMOHHOMN 30HBI MPH MOAa4€ KUCIOPOIHOTO AYThS CBEPXY.
34. CTpyKTypa BTOPUYHON PEAKIIHOHHOM 30HBI MPH MOJa4e KUCIOPOIHOTO TIyThsl CHU3Y.
35. CtpykTypa peakiiMOHHOM 30HBI MPH MTOAa4e AyThs COOKY.

36. Kputepuit Apxumena.

37. IloTepu SHEPTUM NPU ABUKEHUU KUJIKOCTH U rasa.

38. OcoOeHHOCTH IBUKEHUS Ta3a B CIIOE.

39. OcoOeHHOCTH MOACIUPOBAHUS TBUKEHUS KUIKOCTEN U Ta30B.

40. ITpubmmxkeHHOE OA0OHE U MOJIETTMPOBAHUE.

8 YueOHo-MeTOqMYecKOe U HHPOPMALMOHHOE 00ecnedeHre TUCHUTLTMHBI (MOTYJIsl)
a) OcHoBHas JuTEpaTypa:

1. OCHOBBI TEXHOJIOTHYECKUX MponeccoB O6p8.60TKI/I MCTAJIJIOB OABJICHUECM : yqe6—

auk / W.JI. Korcrantunos, C.b. CunensHukoB. — 2-¢ 3., crepeotun. — Mocksa : UH-
OPA-M, 2018. — 487 c¢. — (Beicuiee obpazoBanue: bakamaBpuar). —
www.dx.doi.org/10.12737/14048. - Texcr : AIIEKTPOHHBIH. - URL:

https://new.znanium.com/catalog/product/914488 (nara obGpamenus: 25.09.2020)

2. OCHOBBI METAJUTYPTHYECKOTO MPOU3BoCTBA : yueOHuk / B.A. burees, K.H. Bno-
BuH, B.M. Konokonsies, B.M. Canranuk. — CankTt-IlerepOypr : Jlans, 2017. — 616 c. —
ISBN 978-5-8114-2486-3. — TekcT : 2IeKTpOHHBIN // DICKTPOHHO-OMOIMOTEYHAs CHCTEMa
«Jlanby : [caiiT]. — URL: https://e.lanbook.com/book/90165 (nara oOpamienus: 25.09.2020).
— PesxxuM mocTyna: st aBTOPH3. TMOJIb30BaTENEH.

0) /lomoJiHUTeIbHAA JIUTEpaTypa:

1. Teopus u TexHoyorus JUTEHHOTO Npou3BoacTBa. B 2 u. Y. 2. TexHonorus usro-
TOBJIEHHSI OTJIMBOK B pa3oBbiXx (opmax / J.M. Kykyii u ap. - Mocksa : HUL[ Undpa-M;
Munck : Hos. 3unanwue, 2013. - 406 c.: un.; 60x90 1/16. - (Beicuree 06p.). (1) ISBN 978-5-16-
004787-4 - Tekct : anexkrponnslid. - URL: https://new.znanium.com/catalog/product/389768
(mata obpamenus: 25.09.2020)

2.  Teopus M TexHOJOTHs JUTEHHOTrO mpousBoacTBa. B 2-x u. Y. 1. dopmoBoUHBIE
Matepuanbl U cmecu: Yue0. / JI.M. Kykyit u ap. - Mocksa : HUL| Uudpa-M; Munck : Hos.
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https://new.znanium.com/catalog/product/914488
https://e.lanbook.com/book/90165
https://new.znanium.com/catalog/product/389768

3nanue, 2013. - 384 c.: un.; 60x90 1/16. - (Beicmee obpazoBanue). (m) ISBN 978-5-16-
004762-1 - Tekcr : anexktpounsii. - URL: https://new.znanium.com/catalog/product/389769
(mata obpamenus: 25.09.2020)

3.  MUsnes, C.A. MeTajuryprudeckue TeXHOJIOTHH. MeTamyprusi YEpHBIX METAILIOB :
yuebHoe mocodue / C.A. Uenes, M.II. KimtoeB. — Mocksa : MUCHUC, 2017. — 45 c. — ISBN
978-5-906846-57-0. — TekcT: DIEKTPOHHBIN // DIEKTPOHHO-OMONIMOTEYHAsT CHCTEMa
«Jlanb» : [caiit]. — URL: https://e.lanbook.com/book/108106 (mara oOpamicHus:
25.09.2020). — Pekum mocTyma: i aBTOPU3. MOJIb30BATEEH.

4.  Bpewms u metayuryprus : MmoHorpadus : B 4 kaurax / FO.C. Kapabacos, I1.1. Yep-
HoycoB, H.A. Koporuenko, O.B. I'ony6eB. — Mocksa : MUCHUC, [6. r.]. — Kuaura 2 —
2011. — 495 c. — ISBN 978-5-87623-388-2. — TekcT : 3IeKTPOHHBIN / DIEKTPOHHO-
oubnuoreunas cucrema «Jlaupy : [caitr]. — URL: https://e.lanbook.com/book/116975 (mata
obparmienusi: 25.09.2020). — Pexum goctyna: AJist aBTOPHU3. MOJIb30BaTENCH.

5.  Bpewms u meramnyprus : MmoHorpadus : B 4 kaurax / FO.C. Kapabacos, [1.1. Yep-
Hoycos, H.A. Koporuenko, O.B. T'orybeB. — Mocksa : MUCHUC, [6. 1.]. — Knanura 1 —
2009. — 272 c. — ISBN 978-5-87623-293-4. — TekcT : 3IEKTPOHHBIH // DIEKTPOHHO-
oubanoreunas cucrema «Jlaup» : [caiit]. — URL: https://e.lanbook.com/book/116974 (narta
oOpartenus: 25.09.2020). — Pexxum gocTyma: i1 aBTOPHU3. MOJIb30BaTEICH.

6. Marepuaibl ¥ TEXHOJIOTUYSCKUE TTPOIECCHl MATMHOCTPOUTEIBHBIX IPOU3BOJICTB /
E.A. Kynpsmios, C.I'. EmenssanoB, E.W. SAuyn, E.B. IlaBnoB. - Mocksa : Anbda-M: HUI]
Hudpa-M, 2012. - 256 c.: un.; 60x90 1/16. - (TGXHOJIOI‘I/I‘ICCKI/II/I cepsuc). (mm) ISBN 978-5-
98281-310-7 - Tekcr 3JICKTPOHHBIH. - URL:
https://new.znanium. com/cataloq/product/336645 (mata obpamenus: 25.09.2020)

7.  MapkupoBka craneil u cruaBoB: YueOHoe nmocobue / besdoponos HO.H., I'annax-
metoB P.H., Hankun U.A. - Kpacrosip.: COY, 2016. - 130 c.: ISBN 978-5-7638-3406-2 -
Tekct : anextponnsiii. - URL: https://new.znanium.com/catalog/product/967378 (aara obpa-
mienust: 25.09.2020)

8. CrnemuanbHble CTaau U CIUlaBBl: YueOHoe mocobOue / KoaneBa A.A., JlomatunHa
E.C., Aaukuna B.U. - KpacrHosip.: CDY, 2016. - 232 c.: ISBN 978-5-7638-3470-3 - Tekcr :
snektponnbiii. - URL: https://new.znanium.com/catalog/product/967770 (mara oOparueHwus:
25.09.2020)

9. HHcTpyMeHTanbHBIE MaTepuasbl B MAIIMHOCTPOCHHUH: YueOHUK/A.M. AnackuH -
Mocksa : @opym, HUIl UTH®PA-M, 2015. - 320 c.: 60x90 1/16. - (Bsicmiee oOpa3oBanme)
(ITepernér) ISBN  978-5-00091-073-3 - Teker : omektponHsid. -  URL:
https://new.znanium.com/catalog/product/507034 (nara obparenus: 25.09.2020)

10. Mapuenko, H.B. Mertamtypruueckoe coipbe : yued. nmocobue / H.B. Mapuenko,
O.H. KogtyH. - Kpacnosipck ; Cub. denep. yu-1, 2017. - 222 c. - ISBN 978-5-7638-3658-5. -
Teker : anexkrponnsid. - URL: https://new.znanium.com/catalog/product/1031871 (mata 00-
pamenus: 25.09.2020)

ITepnoanueckas neyarb (;KypHaJibl):

1. HayuyHo-TexHHUYECKUI U HAay4YHO-TIPOM3BOACTBEHHBbIN kypHan "M3pectus Bricuimx
VYuebnbix 3aBenenuit. Yepnas Meramwnyprus”. — URL: https://fermet.misis.ru/jour/index

2. HayyHOo-TeXxHMYECKHH U MPOU3BOJCTBEHHBIH >KypHan «Meramtypr». — URL:
http://www.metallurgizdat.com/index.php

3. HayuHo-TeXHWYeCKHH, TPON3BOICTBEHHBIN 1 yueOHO-MeToandeckuii sxypHan «IIpo-
u3BOJICTBO mpokaTay. — URL: http://www.nait.ru/journals/index.php?p_journal_id=7

4. Hay4yHO-TeXHUYECKUI U MPOU3BOACTBEHHBIN xypHan «YépHas metamnyprus. broi-

JeTeHb  HAayYHO-TEXHHYECKOM W dKoHOMMYeckodM  uHpopmammm». —  URL:
https://chermetinfo.elpub.ru/jour
3. Hayunsrii JKypHaI «Uépuble METaJUIbD». — URL:

https://www.rudmet.ru/catalog/journals/5/
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6. Hayunbii xypHan «Becthuk MITY wum. TI'M. HocoBa». — URL:
http://vestnik.magtu.ru/

7. Cnenyanu3upoBaHHbI HAyYHO-TEXHUYECKUM KypHan «/IuTeiiHoe nmpous3BOACTBO. —
URL: http://www.foundrymag.ru/

8. HayuHo-TexHuueckuit KypHal
http://www.ruscastings.ru/work/396/6988

9. ExxeMecsuHbIi HAy9HO-TEXHUYECKHI M TPOU3BOJCTBEHHBIN XypHal «MertamnoBese-
HHUE U TepMHUUecKas o0padboTka metamioBy. — URL: http://mitom.folium.ru/

10. EsxeMecsiuHBIi pelieH3upyeMblid TPON3BOICTBEHHBIN, HAYYHO-TEXHUYECKUN U yueO-
HO-METONYCCKUN KypHaI "TexHosorus MeTasuioB". — URL:
http://www.nait.ru/journals/index.php?p_journal_id=8

11. HayuHo-TexHUYeCKHii )KypHan «MojenupoBaHie U pa3BUTUE MPOIEcCCOB 00padoT-
K1 MetayuioB nasnenuem». — URL: https://omd-club.com/

12. Kypnan «Teopuss U TEXHOJOTHS METAITYprUYecKoro mpousBoicTBay. — URL:
http://ttmp.magtu.ru/ru/

«JInTenmk Poccuny. — URL:

B) MeToanyeckne yKazaHus:

Pyuunckas H.A., Jlor¢ppaxmanoBa M.M.. Metoanyeckie peKOMEHIAIMH 110 TPOBEIe-
HUIO MPAKTUYECKUX 3aHATUN MO JUCHUIUIMHAM «BBeleHue B MeTainypruwro», «Beenenue B
CIELUATLHOCTBY JUIsl CTYACHTOB JIHEBHOU W 3a04HOM (popm oOyuenus. Marautoropck: ['OY
BIIO MI'TY um. I''1. Hocosa, 2009.

r) Ilporpammuoe o6ecnneuenue u UHTepHeT-pecypcehi:
Ilpoepammmuoe obecneuenue:

Haumenoanue 110 Ne norosopa Cpoxk neicTBUSI IMIICH3UN

MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
J-757-17 ot 27.06.2017 27.07.2018
J1-593-16 ot 20.05.2016 20.05.2017

MS Office 2007 Ne 135 ot 17.09.2007 beccpouno

FAR Manager CBo06o1HO beccpouno
pacrpocTpaHsieMoe

7Zip CBoboaHo Beccpouno
pacrpocTpaHsieMoe

Humepuem-pecypcui:
1. HanumonaneHas nHGOpManmoOHHO-aHAIMTHYECKasl cucTeMa —Poccuiickuii uHAeKC

HayuHoro nutuposanus (PUHLI). — URL: https://elibrary.ru/project_risc.asp

2. TlouckoBas cucrema Akagemus Google (Google Scholar). — URL:
https://scholar.google.ru/

3. HudopmanmonHas cucrema — EqnHoe OkHO A0CTyna K HHYOPMALMOHHBIM PECypCcaM.
— URL: http://window.edu.ru/

4. denepanbHOE rOCYIapCTBEHHOE OFO/KETHOE yupexaeHue «DeaepanbHblil HHCTUTYT
NPOMBIIUICHHOH COOCTBEHHOCTHY. — Pexxnm noctyma: http://new.fips.ru/

5. Poccuiickas ['ocynapcrBennas oudnnoreka. — URL: https://www.rsl.ru/

6. Poccuiickas HarmoHanbHas oubnmmoreka. — URL: http://nir.ru/

7. TocynapcTBeHHas myOinyHas HAy4HO-TexHU4eckas oudnuoreka Poccun. — URL:
http://www.gpntb.ru/

8. Public.Ru — ITybnuunast nuatepueT-6mbaroTeka. — URL: http://www.public.ru

9. Cso6opanas >anmkioneans «Buxkunenus». — URL: https://ru.wikipedia.org

10. bubnmorpaduyeckas u pedepaTuBHas 0aza naHHBIX SCOPUS. — URL:
https://www.scopus.com
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11. TTouckonas miardopma Web of Science. — URL: http://webofknowledge.com
12. bubnuorexa 3nekrponnbix kuur JlutPec. — URL: https://www.litres.ru/

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MOyJIs1)

MaTCpI/IaJ'IBHO-TeXHI/I‘{eCKOG obecneyenne JUCHUITIIMHBI BKIIFOYACT:

Tun u nazeanue ayoumopuu

OcHnawenue ayoumopuu

VYyeOnas aymutopus IS
MPOBEJICHUS 3aHATHHN JIEK-
IIMOHHOTO THUIIA

Texuuyeckne cpencrBa oOydeHus, CIyKallue JJsl IPeaCcTaB-
JeHus yueOHoil mHpopMaruu OONBIION ayAUTOPUU: MYJIBTH-
MEIUIHbIE CPE/ICTBA XPAaHEHUS, MEpefayd U IPe/ICTaBICHUSI
yuebHoil nnpopmarmu. Crnenuaan3upoBaHHas MeOelb

VYyeOHass aynutopus s
IIPOBE/ICHUS MTPAKTUYECKUX
3aHATHI

Texuuueckue cpeacta oOydeHHs, CIyXallue I MpeiICcTaB-
JeHus yueOHO# uH(popManuu OOJIBIION ayJAUTOPUU: MYJIBTH-
MEIWIHBIE CPEICTBA XPaHEHUS, Mepeadd U IMPEICTaBICHHS
yueOHoi nadopmanuu. Crenuanu3upoBaHHas MmeOesb

VYyeOHast aynutopus s
TPYIIIOBBIX W WHJMBHIY-
QJIbHBIX KOHCYJbTAlUM, Te-
KYLIEro KOHTPOJII WU Tpo-
MEKYTOYHOM aTTECTALIMU

Kommbrotepnas Texnuka ¢ nakerom MS Office, ¢ noaxiode-
HUEeM K ceTH «VHTepHeT» M ¢ JOCTYIOM B DJICKTPOHHYIO WH-
dbopmarimoHHO-00pa3oBaTelibHyI0 cpeny yHuBepcutera. Cre-
UaTM3UPOBaHHAs MeOeIIb

[Tomemienue s camMoCTO-
ATEIbHOU paboThI

Kommnerorepaas texuuka ¢ makerom MS Office, ¢ moaxmroue-
HUEM K ceTn «HTepHeT» M ¢ JOCTYIIOM B 3JIEKTPOHHYIO WH-
dbopMarmoHHO-00pa3oBaTenbHyl0 cpeny yHuBepcurera. Cre-
[MaTU3UpOBaHHAs MEeOEITh
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