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1 lesin ocBOCHUSA TUCHUIIMHBI (MOTYJIA)

[{enbr0 OCBOCHUS TUCHUILUIMHEI «['UapO — ¥ adpoJuHAMHUKA B METAJUTYPrUU» 3aKJIF0Ya-
€TCSl B Pa3BUTUHU Y CTYJCHTOB IPEJICTABICHUN O CBOMCTBAX M OCOOCHHOCTSIX MCIIOJIb30BAaHUS
KUJKUX, Ta3000pa3HBIX MAaTEPHUATIOB U PEAreHTOB B METAJUTYPTHUECKUX MPOIECCaxX U arpera-
tax. s popmMupoBaHus HEOOXOIUMOTO M JJOCTATOYHOTO YPOBHS MPOPECCHOHATBHBIX KOM-
neTeHwii B coorBercTBuu C TpeboBanusimu PI'OC BO mno Hampasnenuto 22.03.02
«Mertamnyprusi», npo(uiIb METAJUTYPrus YePHBIX METAILIOB.

2 Mecrto AUCHUIIJIMHBI B CTPYKTYpE 06pa3OBaTeHBHOﬁ nporpaMmbl NOATOTOBKHU
crmeauajaaucra

JuctumimHa «I'uapo — U a’poJMHaAMUKa B METAJULypPTMU» BXOJUT B BapUaTUBHYIO
yacTh 0J10Kka 1 0Opa3oBaTenbHOM IporpaMMbl IOATOTOBKY OakaaBpa.

W3yueHne naHHOW MUCIMILIMHBI KeJIaTeIbHO OCYIIECTBISTH TOCIe M3y4YeHUs OOIIeH,
aHAJTUTUUYECKON M (pU3MUYEeCKON XUMUM MHUPOMETAIUTYPrHYECKUX IPOLECCOB, (U3UKU U MaTe-
MaTHKH, TaK KaK OHa TECHO CBsI3aHAa U OIUPAETCS Ha 3TU AUCLUIUIMHBI.

Jucuummael «'uapo — U a3poJMHAMUKa B METAJULYPTUU» WU3Yy4aeTcs Ha IMOCIETHEM
Kypce. 3HaHHUSA U YMEHHs CTYJIEHTOB, IMOJyYCHHBIC IPU U3YUYEHUH JAHHON NUCIHUILIUHBI OY-
JIyT HEO0OXOAMMBI AJs HauboJiee MOJHOIO MOHMMAHUS TEXHOJOTHUECKUX MPOLECCOB, TaKUX
Kak«OCHOBBI METaJNIypru4ecKoro Mpou3BOJCTBa», «MeTtajulypruyeckue TeXHoIoruu 4.1 u
4.2y, «BpimnaBka cranu B KoHBepTepax», «Kosuieas oOpaboTka ctanu», «Pa3nuBka u Kpu-
CTaJIM3alusl CTaJIny». 3HAHUSI, [10JIydaeMble NPU U3YUYEHUU JAHHOM IMCUUIUIMHBI, 3aKpeIuis-
I0TCS IIPU TPOXOKIACHUH ITPOU3BOICTBEHHON - IIPEIAUITIOMHON PAKTHKH.

3 Komnerenunu odyyarwmerocsi, GopMupyembie B pe3yJibTaTe 0CBOCHHUS
AUCHUIIMHBI (MOYJisl) ¥ MJIAHUPYeMbIe Pe3yJbTaThl 00y4eHust

B pesynbrate ocBOGHUS AUCHMIUIAHBI (MOayisi) «[HAPO — M adpOJMHAMHKA B METall-
JTyPrum» 00y4JaromMIACs TODKEH 00J1a1aTh CASAYIOIMMMHI KOMIETEHITUSIMU

CtpyKTypHBII
DIIEMEHT [Tnanupyemble pe3yabTaTbl 00yuYeHUs

KOMIICTCHIIN U

OK-1 cnoco0HOCTHIO HCNIOIBb30BATH OCHOBBI (PH10COPCKHUX 3HAHMI, AHAIM3UPOBATH
IJ1aBHBbIE 3TANbl H 3AKOHOMEPHOCTH HCTOPHYECKOT0 PA3BUTHA /1JI5l 0CO3HAHUS COLIM-
AJIbHOM 3HAYMMOCTH CBOEH AeATeIbHOCTH

3HaTh 0COOCHHOCTH HMCTOPUYECKOTO TMpoIlecca, ero dTambl U YYaCTHUKOB; OCHOB-
HYI0 GUII0COPCKYIO MPOOIEMATUKY;
YMmeTh MOJIb30BAaThCS 3HAHUSMU B MPOGECCHOHATBHON AESITENFHOCTU (B TOM UYHCIE

JUISL OCO3HAHMSI COMAJIbHON 3HAYUMOCTH)

Branets HaBBIKAMH aHAJIN3a TEKCTOB, UMEIOMNX (HHIOCOPCKOE COEep KaHNE

IMMK-2 - cnoco0HOCTHI0 BHIOMPATh METOABbI MCCIeI0BAHMSA, NJIAHUPOBATH U NMPOBOAUTH
He00X0MMbIe IKCIIEPHUMEHTbI, HHTEPIPETHPOBATDH Pe3yJIbTAThI M 1eJIATh BbIBO/bI

3HaTh OCHOBHBIE (PU3UKO-XUMUYECKHE CBOMCTBA KHMJIKHX, T'a3000pa3HbIX MaTepH-
aJIOB U pEarcHTOB, UCIIOJIb3YEMBIX B METAIUTYPrU4YECKUX IIpoLeccax U arpe-
rarax;

YMmers UHTEPIPETUPOBATh MH(POPMALMIO O THUAPOTA30JMHAMHYECKHUX YCIOBUSAX B
paboueM NPOCTPAaHCTBE METAJUTYPTHUECKUX arperaros;

Bmanets HaBBIKAMHU TEOPETHYECKOTO M IKCIEPUMEHTAIBHOIO HMCIOJIb30BAaHUS 3aKO-

HOMEPHOCTEW IBUKEHHUS )KUIKOCTEN U ra30B




4. CTpyKTYpa M cojiep:KaHue JMCUUIIMHBI «['MIpo — M a3poAUHAMHUKA B MeTAJLTYPrum»

OO01mmast Tpy10eMKOCTh TUCIUTUTHHBI COCTABISIET 2 3a4ETHRIX SUHMUIL - 72 aKaj. 4YacoB:

— KOHTaKTHas paborta —
— ayAMTOpHAs —
— BHeEayIUTOpHAs —
— caMmocCTofATeNbHas padoTa —

28,8 akazn. yacos:
28,0 axkazx. 4acos;
0,8 akan. yacoB
43,2 akaj. 4acoB
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Tema 1.1. BBenenue. ' maporazonunamu- 1 0,35 |Perucrpanus Ha craiite
YECKUE CXEMBI, UCTIOJB3YEMbIC B METAJI- https://openedu.ru/course Ha
JyPruvyecKux Mpoleccax. Kypc «Dunocodus u HCTOpUs
HayKH ¥ TexHUuKm». [Ipociy-
IIMBaHUE JIEKIUi1, BBINONHE- | YCTHBIN orpoc (co0eceio- |OK-1-3ys
HUE 3aJaHui 110 TaHHOMY KYyp- |BaHHE) K-2- 3yB
cy.
N3yuenne 0OCHOBHOM M J1OTIOJI-
HUTEIBbHON HAYy4YHOMU JINTEpa-
TYpPbI, KOHCTIEKTA JICKITHI.
Tema 1.2. CBoiicTBa )KUIKOCTEH U Ta30B. 1 4 Perucrpanus Ha craitte YcTHbIl onpoc (cobeceno- OE';' 3yB
IIK-2- 3yB

OcHoBuble nouaTus. Knaccudukanus
PEXKUMOB U TCUCHUN JBUKEHUS JKHUJIKO-
CTH U Tasa

https://openedu.ru/course Ha
kypc «lloTeHnmanbHbIE TeUe-
HUA Kugkoctwy. [Ipocynm-
BaHUE JICKIIHi, BBIITOJHEHNE
3aJIaHMM 110 JAHHOMY KYpCY.

BaHME)

[IpeacraBnenue BoINOI-
HEHHBIX 3a7aHuil B (hopme
mporpecca.
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N3yuenne OCHOBHOM U 1OIIOJI-
HUTEJIbHOW HAy4YHOU JIUTEpa-
Typbl. PaboTa ¢ sHIMKII0Ne11-
SIMU.
Tema 1.3. CBoiicTBa METAJUTYprU4ECKUX 2 2 6 [TonroroBka k npaktuyeckomy | Y cTHBIN onpoc (codbeceno- gﬁ; 3yB
pacIiaBoB: YyT'yHa, CTallu U IIJIaKOB. 3aHATUI0. V3yueHre OCHOBHOH |BaHHUE). Tere
TemneparypHbIil peXuM B METaJULypPIH- U JONOJHUTENBHOW HayqYHOU | BeInonHenue u 3amura
YEeCKUX arperarax. nuTepaTypsl. PaboTta ¢ 9HIUK- |MpaKTUYECKOi paboThI
JIONIEUSMU, CIOBAPSIMHU. Ne'l
Tema 1.4. DneMeHTHI ra30BOM JTUHAMHUKH. 2 421 8 [ToaroroBka k nmpakTudeckomy | Y cTHBIN onpoc (cobeceno- OK';' 3yB
MK-2-
VYpaBHeHUE HEPA3PHIBHOCTH MOTOKA. 3aHATHIO. M3ydeHue OCHOB-  |BaHME) e
AnunabaTHOE IBH)KEHHUE Ta30BOTO MOTOKA. HOH U JIONOJIHUTENIbHON Hay4- |BeinonHeHue u 3ammura
YpaBHenue bepnyuiu. HOU JIUTEepaTyphl, KOHCTIIEKTAa  |[IPAKTUYECKOU PabOoThI
nekuuit. Pabota ¢ sHIMKIIOMIE-
TIMSIMH, CTTIOBapSIMHU.
Tema 1.5 Ucreuenne ra3a uepes3 Cyxu- 2 8 W3y4eHne 0CHOBHOM | IO~ | Y CTHBIN onpoc (codeceno- gg; 3yB
o ) -Z-3
BAIOIIEECS WJIM LIWJIMHIPUYECKOE COILIO. HUTEIBHON HAYYHOU IUTEepa- |BaHHE) e
CtpykTypa 103BYKOBOM ra30BOM CTPYH. TYpBbI, KOHCIIEKTa JEKIUM. Pa-
00Ta C PHIUKJIONEAUSIMH, CII0-
BapsIMHU.
Tema 1.6. Mcreuenue raza uepes coImio OE-;- 3yB
o < IIK-2- 3yB
JlaBans1. Pexxumbl paboTtsl coruta. CTpyk- 2 8 N3yuenne yueOHON u Hayd-|YcCTHBIN ompoc (cobeceno- v

Typa CBEPX3BYKOBOM Ia30BOU CTPYH.
Nmnynsc cTpym..

HOM JIUTEPATYPHI.

BaHMUE).
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Tema 1.7 B3aumopeiicTBue cTpyu KHCIIO- [ToaroToBka K MpakTHYECKO-|BrImonHeHUE U 3amuTa OK'%' 3yB
o IIK-2- 3
poJia C METaJJIOM MPHU PA3IUYHBIX CIIOCO- 5 4 7 My  3aHiATHIO.  V3yuyeHue |nmpakTU4ecKoil paboThl. e
0ax momaun nyThsi. CTpyKTypa peakiu- yueOHOW M Hay4yHOH JuTepa-|YCcTHBIN onpoc (codbeceno-
OHHBIX 30H. TYpHI. BaHUe).
Tema 1.8 [Torepu sHEpTUM TpU IBHXKE- OK-1- 3yB
HIH JCHITKOCTEL ¥ 438 H, TPEHHE, MECT [TonroroBka K mpakTUYeCKO-|BrinosHeHue u 3ammra IK-2- 3yB
. b} =
M 3aHsATHIO.  M3y4yeHwue|nmpakTudeckux paboT
Hble conpoTuBieHns. CONpoTUBIEHNE 1 4/41 4 y . Sy P . P
c110. BIUSAHME FOMETPHUECKOTO JaBiIc- yueOHOM M Hay4dyHOU nuTepa-|YcTHBIN ompoc (cobeceno-
s TYpHI. BaHHE).
Tema 1.9 MonenupoBaHue a3poruapo- BrimosiHeHME 1 3amura OK';' 3yB
o IIK-2- 3yB
JTMHAMUKHU TPOTYBKH BYX(Da3HOM KHI- n MPAKTUYECKHUX padoT
OJITOTOBKA K TIPAKTHYECKO- .
KOCTH. Y CJIOBUS IOJ00MS. DKCIIepUMEH- v s SAHSTIIO P Msvaennc YcrHblit onpoc (cobeceno-
TaJIBHO OIPEJEIICHUE UINHBI CTPYH. y . A BaHue). [IpeacraBnenue
1 4 yuyeOHOW M Hay4dHOW JuTepa- .
BBHITIOJTHEHHBIX 33/IaHUM IO
Typel. IIpocnymmuBanue nex-
. . |kypcy «lloreHunanpHbIe
LM, BBIITOJIHEHUE 3aJaHUM.
TEUEHUS KUIKOCTU»B (hop-
Me mporpecca.
Hmozo no kypcy Boinonnennwvie 6ce npak-
muueckue paoomut. Om-
6embvl HA KOHMPOJIbHbIE
5 |14 14/6H | 43,2 60NPOCHL NPU YCHIHOM CO-
becedosanuu npedocmag-
JleHue pe3yibmamaoe 0ceo-
CHUs OH-TIAUH KypCO8
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5 O6pa3oBaTte/ibHbIe M HHPOPMALMOHHbIE TEXHOJIOTUH

Jnis peanuzanuy NpeayCMOTPEHHBIX BHJOB Y4eOHOW paboThl B KadecTBe 00Opa3oBa-
TEJBHBIX TEXHOJIOTHH B MPENOaBaHUU JUCIUIUIHHBI «[ MApO — ¥ a3poAMHAMUKA B METAJLTY]-
TUH » UCTIOIB3YIOTCS TPAAUIIMOHHAS ¥ MOy TbHO-KOMITIETEHTHOCTHAS! TEXHOJIOTHH.

[Tepenada HEOOXOAMMBIX 3HAHUK ¥ (POPMUPOBAHUE OCHOBHBIX MPEICTABICHHUM IO JTHC-
[IUTUTMHE TTPOUCXOHUT C UCTIOIB30BaHUEM MYJIbTUMEIUHHOTO 000y IOBaHUS.

Jlexuu IpoXoIAT Kak B TPAIUIIMOHHOMN (hopMe, Tak U B GopMe JISKINI-KOHCYJIbTAIIHH,
/i€ U3JI0)KEHHE HOBOTO MaTepHalia COIPOBOKIAETCS OCTAHOBKOM BOIIPOCOB U JIMCKYCCHUEH B
MOMCKax OTBETOB. [Ipw 3TOM TeopeTHYecKuii MaTepuas 3apaHee BBIIACTCS CTYISHTaM IS
CaMOCTOSITEIILHOTO U3yUEHUS U JIJISl TIOJTOTOBKH BOIIPOCOB JICKTOPY.

JIeKIIMOHHBIN MaTepra 3aKperUIsieTCsl B X0/I€ MPAKTUICCKUX 3aHATHI, Ha KOTOPHIX BbI-
MIOJTHSIFOTCSL TPYIIIOBBIE 3aJIaHus 110 MpoWIeHHON Teme. [Ipu nmpoBeneHnn MpakTHYECKUX 3a-
HSATUH UCTIONb3yeTcs paboTa B KoMaH e u MeToab! I T.

CamocTtosTenbHas paboTa CTUMYIUPYET CTYACHTOB K HWHIUBUAYAIbHOW HpPOpadOTKe
TEM JUCIHHUILIMHBI M IIOJTOTOBKE K Caue 3auera



6 YueOHO-MeTOAHYECKOe o0eceyeHrne cCaMOCTOATEIbHOI padoThl 00y4aloIUXCsH

[To mucrumnmae «'Uapo — U adpOAMHAMUKA B METAJLTYPTHUNMIPEyCMOTPEHA ayAUTOP-
Hasi ¥ BHEAyJUTOPHAs CaMOCTOsTENbHAs paboTa oOydarommxcs. TpyloeMKOCTh CaMOCTOsI-
TEIBLHOM pabOThI CTYICHTOB 1O y4eOHOMY IUTaHy cocTaBiisgeT 49,35 akaj. 4acos.

[lepeueHb TEM NMPAKTUYECKUX 3aHITHI

1. lNazoanHamMu4ecKre napameTpbl J03BYKOBOW ra30BOM CTPYyW NpPU HMCTEUCHUU Ta3a 4epes
CY)KMBAIOLEeCs WIH UWIMHAPUYECKOE COIUIO B Ta30BYIO CPENy € 3aJaHHBIMHU JABJICHUEM U
TEMIIEPaTypOii. 2

2. 'a3onuHaMuyeckue napaMeTpbl CBEpX3BYKOBOM ra30BOM CTpyH IMPU UCTEUEHHUH T'a3a yepes
coruio JlaBans, paboTaromero B pacueTHOM peXHMe, B Ta30BYIO CpeAy C 3a/JlaHHBIMU JIaBJIe-
HUEM U TEMIIEpaTypOil. 421
3. Ompenenenue pa3MepoB U YKCIIa MWIMHIPHUECKUX COMEN U TOAaYl MHEPTHBIX ra30B C 3a-
JTAHHOM y/I€TbHOM MHTEHCUBHOCTBIO CHU3Y B CTAJICIUIABUIIbHYIO BAHHY U3BECTHOM BMECTHUMO-
CTH IIPH Pa3IMYHBIX MapaMeTpax JyThs B LIEXOBOM MarucTpau. 2

4. OmnpezeneHye TTyOUHBI IPOHUKHOBEHHS B METAUT KUCIOPOJHOM CTPYH, UCTEKAIOIIEH U3 CoIlia
JlaBanst hypMBI 71 TOAA9M TyThsl CBEPXY C 3a[aHHOM Y/IeITbHOM MHTEHCHBHOCTBIO TIPH paboTe coruia

B PaCUETHOM PEXHUME. 2
5. NazonuHaMuyeckue napaMerpbl CBEpX3BYKOBOM ra30BOM CTPYyH IIPU UCTEUEHHUH T'a3a yepes
coruto JlaBassi, pabOTarOIIETO B HEPACUETHOM PEKUME. 2/4U1

6. Onpenenenne pasmepoB M ymcia comnen JlaBans KucmopomHoil Gypmbl Ui TIOAaYM TyThs

CBEpXY C 3a/laHHOH Y/EIbHON MHTEHCUBHOCTBIO B CTAJCIUIABUJIbHYIO BaHHY M3BECTHON BMe-

CTUMOCTH TP Pa3IMUHBIX MapaMeTpax AyThs B IIEXOBOI MarucTpay. 2
Utoro: 14/611

10



7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s IPOMEKYTOYHOM aTTeCTALMHU

a) HJIaHpreMLIe PE3yJbTaThI 06yqe}mﬂ H OLICHOYHLIC CpEeaACTBA AJISl IPOBECACHUSA l'[pOMe)KyTO‘lH()ﬁ arrecranmm.

CTpyKTYpHBIN 3JIEMEHT
KOMIIETEHIIMH

[Tnanupyemble pe3yiabTaThl 00ydeHUs

O1neHOYHBIC CPEACTBA

OK-1 cnoco0HOCTHI0 UCNOJIB30BATH OCHOBBI (PHI0COPCKUX 3HAHMI, AHAJM3HUPOBATH IVIABHbIE 3TANbl U 3aKOHOMEPHOCTH UCTOPUYECKOT0 Pa3-
IUAJBLHOH 3HAYNMOCTH CBOEH JeTeILHOCTH

BUTHUA NJIA OCOSHAHUSA CO

3Hare

0COOEHHOCTH HCTOPHUYCCKOro Iiporecca,

€ro

ATaIbl U YYaCTHUKOB; OCHOBHYIO (PHIIOCO(PCKYIO

po0JieMaTuKy;

OCHOBHBIC HAITPABJICHUS, IPOOJIEMBI , TCOPUH B METOIbI (PrstocodCcKOoro
MOJIX0/J]a B METAJULYPTUU YEPHBIX METAJUIOB, COJEPKaHNE COBPEMEHHBIX
(bunocopCKUX TUCKYCCHH MO IpodiieMaM OOIIECTBEHHOTO Pa3BUTHS
Pe3ynbTatsl n3yueHus: oH-aaitH KypcoB «Duinocodusi 1 UCTOPUS HAYKH
U TeXHUKI» «[loTeHIMaTbHBIC TSYCHUS KUITKOCTID

IIpumepHbIii NepeyeHb BONPOCOB K 3a4eTy
1. Buzpl 1a3000pa3HBIX MAaTEPHUATIOB, TPUMCHICMBIX B METAJUTYPTHH.
2. Bupl KUAKUX MaTepUaioB, IPUMEHSIEMbIX B METAJLTypIHH.
3. CtpoeHne U CBOMCTBA YYT'YHOB.
4. CTpoeHue U CBOICTBaA CTajei.
5. CxeMbI B3aUMOJICHCTBUS KUIKOCTECH U Ta30B B METAJLUTYPrHH.
6. [loHsATHE CIUTONTHOCTH KUAKOHN CpPEbI.
7. C:kMaeMble U HEC)KUMAEMBbIE KUIKOCTH.

VYmMmern

MOJIb30BAaTbCA 3HAHUAMH B Hpoq)eCCHOHaHLHOﬁ
JACATCIIBHOCTH (B TOM YHCJIIC IOJI1 OCO3HaHHA CO-

[UATBHON 3HAYHMOCTH )

UCIIOJIb30BaTh MOJIOKEHUS U KaTeropuu Gpuiocopuu i OLEHUBAHUS U

aHaJIM3a Pa3INYHbIX COLMATIBHBIX TEHIEHIUH, (DAKTOB U SBICHUM,

HE00XO0IMMOCTH OTPACIId YEPHOH METAJITypruu B 001IeCTBE
IIpuMepHBIii nepeYeHb BONPOCOB K 3a4eTy

1. Bunsl ra3o00pa3HbIX MaTepHanoB, IPUMEHSIEMBIX B METAJUTYPIHH.

2. Busbl )KUIKAX MaTE€PHUAIOB, IPUMEHSEMBIX B METAJUTYPTHH.

3. CtpoeHue U CBOMCTBA YYT'YHOB.

4. CTpoeHue U CBOICTBa cTajei.

5. CxeMbl B3aMMOACHUCTBUS KUAKOCTEH 1 Ta30B B METAILITYPrUH.

6. [ToHSATHE CIUTONTHOCTH JKUIKOHW CPEJIbI.

7. Corcumaemble u HecoHcUMaemble HCUOKOCHU.

Bnanets

HaBBIKaMH aHaJin3a TCKCTOB, HMMCHOIIHUX (1)1/1.]'[0-

Pemurn 3agaun:




CTpyKTYpHBIN 3JIEMEHT
KOMIIETEHIIMH

[Tnanupyemble pe3yiabTaThl 00y4eHUs

O1neHOYHBIC CPEACTBA

cockoe conepkanue

1. T'a3onMHaMu4ecKkue napameTpsl J03BYKOBOM ra30BOil CTpyH IpHU HC-
TE€YEHHUH Ta3a 4epe3 CyKMBaroLleecs WIH WINHIPUYECKOE COILIO B ra-
30BYIO Cpelly € 33JJaHHBIMU JaBICHUEM U TEMIEPATypO.

2. 'a3oiMHaMHUeCKue MapaMeTpbl CBEPX3BYKOBOI ra30BOH CTpyH IpH
UCTEUCHMH rasza depe3 comuio JlaBais, paboTaromero B pacueTHOM pe-
JKUME, B ra30BYIO Cpey C 3aJaHHBIMU JABJICHUEM U TEMIIEPATypO.

3. Onpenenenue pa3MepoB U YKCIIa LWIMHAPUYECKUX COMEN A HOAa4uu
MHEPTHBIX Ta30B C 3aJJaHHON yJEIbHON MHTEHCUBHOCTBIO CHHU3Y B CTa-
JETJIaBUIbHYIO0 BaHHY M3BECTHOW BMECTHMOCTHU IPU Pa3IMYHBIX Hapa-
METpax AyThs B IEXOBOM MaruCTPAIH.

4. Onpenenenue ryOMHbI IPOHUKHOBEHHS B METAILT KUCJIOPOJHONU CTpyH,
ycTeKarorel u3 coruia JlaBans (ypmbl 11 OAAUM yThs CBEPXY € 3alaHHON
YAEIBHON MHTEHCHBHOCTBIO IPH PAabOTE COILIA B PACUETHOM PEKHME.

5. N'a3oaMHamMuyeckue nmapameTpbl CBEPX3BYKOBOH Ta30BOW CTPyH IpH
HCTEUYeHNH rasza depe3 comio JlaBais, paboTaromero B HepacyeTHOM
pEXUME.

6. Omnpenenenne pa3MepoB U Yrciia coren Jlapas KucIopoaHoi (hypMbl
JUIS TOJIaYM JYThsl CBEPXY C 3aJaHHOM y/I€JIbHON MHTEHCUBHOCTHIO B
CTaJICIUIaBUIIbHYIO BAHHY W3BECTHON BMECTUMOCTH IPU PA3IUYHbIX a-
pameTpax IyTbsl B LIEXOBOW MarucTpalu.

IIK-2 - cnocoGHOCTHIO BBIONPATH METOABI HCCIeI0BAHUSA, IVIAHMPOBATH

3YJbTATHI U 1€J1aTh BLIBO/AbI

U NPOBOAUTH HEO0OX0AMMBbIE IKCIIEPUMEHTbI, HHTEPIPETHPOBATH pe-

3HaTh

OCHOBHBIE (PH3UKO-XUMUYECKUE CBOMCTBA KUJ-
KHX, Ta3000pa3HbIX MAaTE€pUaJIOB M PEarcHTOB,
UCIIOJIB3YEMBIX B METAJUIyprHY€CKHX IMpoliec-
cax W arperarax;

IIpuMepHBbIH nepeYeHb BONPOCOB K 3a4€Ty
1. Buasl ra3000pa3HbIX MaTEpUaIOB, IPUMEHSIEMbIX B METAJUTYPrHH.
2. BUIpl KUAKUX MaTepUaIoB, IPUMEHSIEMbIX B METAJLTypPIHH.
3. CTpoeHne U CBOMCTBA YYT'YHOB.
4. CTpoeHue U CBOICTBaA CTaJeH.
5. Cxembl B3aUMOJICHCTBUS KUIKOCTEH U Ta30B B METAJUTYPTUH.
6. IToHsATHE CINIOIIHOCTH KHMJKOM CpeJibl.
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CTpyKTYpHBIN 3JIEMEHT
KOMIIETEHIIMH

[Tnanupyemble pe3yiabTaThl 00y4eHUs

O1neHOYHBIC CPEACTBA

7. Cxxumaemble U HEC)KUMAEMBbIE KUAKOCTH.

8. [Tonsarue naeanbHOM KUAKOCTH.

9. IloHsTHE HPIOTOHOBCKOW KUKOCTH.

10. JlamurapHoOe ¥ TypOyJIEHTHOE IBHKCHUE.

11. Kpurepuii Pelinonbaca.

12. CranroHapHO€ ¥ HECTallMOHAPHOE TEUCHHUE.

13. TemmnepaTypHbIil pe)KUM B METAUTYPIUYECKHX arperarax.

14. TIpeaMet ra30BOi TMHAMUKH.

15. AnnabatHoe TeueHue ra3os.

16. YpaBHeHMEe HEpa3pbIBHOCTH ra30BOI0 MOTOKA.

17. CBsA3b CKOpPOCTM 3ByKa C TIa30JMHAMUYECKHMMM IapaMeTpamu
IIOTOKA.

18. IloHsiTHE KPUTHUYECKON CKOPOCTH.

19. CBs3p KpUTHYECKMX IapaMeTpoB aguabaTHOro IOTOKa C
napaMeTpaMmu TOPMOKEHHUSL.

20. Ypasuenue Knamneiipona.

21. Ypasuenue bepryim.

22. Ocob6eHHOCTH pabOThl HIUIUHAPUIECKOTO COTLIA.

23. OcobeHHOCTH pabOThl KOHUYECKOTO COTLIA.

24. CtpoeHue 103ByKOBOH ra30BOM CTPYH.

25. Konctpykuus coruia JlaBans.

26. PacuetHslii pexxum paboThl comia JlaBass.

27. Pexxum paboThl coruia JlaBais ¢ HeIOpacCIIMPEHUEM.

28. Pexxum paboTsl coria JlaBans ¢ nmepepaciipeHueM.

29. CtpoeHHe CBEPX3BYKOBOM Ta30BOM CTPYH.

30. IloHsATHE NMIY/IbCA TOTOKA.

31. CrpykTypa NepBUYHON PEAKIIMOHHOMN 30HBI IIPH MOJAa4e KUCIOPOI-
HOTO 1yThsI CBEPXY.

32. CtpyKkTypa NEpBUYHON PEAKIIMOHHOM 30HBI IPH MTOAAYE KUCIOPOI-
HOTO 1yThs CHH3Y.
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CTpyKTYpHBIN 3JIEMEHT
KOMIIETEHIIMH

[Tnanupyemble pe3yiabTaThl 00y4eHUs

O1neHOYHBIC CPEACTBA

33. CTpykTypa BTOPUYHOIN peaKLMOHHON 30HBI NP MOJade KUCIOPOI-
HOTO JTyThs CBEPXY.

34. CtpykTypa BTOPUYHOIN pEaKLMOHHON 30HBI PU I0J1a4€ KUCIOPOI-
HOTO JTyThs CHU3Y.

35. CTpyKTypa peaKkIMOHHOM 30HBI P TOa4€ AYThs COOKY.

36. Kputepuii Apxumena.

37. IloTrepu sHEPruM Npu ABMXKEHUHU KUJIKOCTHU U rasa.

38. OcobeHHOCTH IBUKEHUS ra3a B CIOE.

39. OcobeHHOCTH MOJCITMPOBAHUS IBHIKEHUSI )KUJIKOCTEH U Ta30B.

40. ITpubnmxenHoe nogodue U MoIeITNPOBAHUE.

YMmeTs:

UHTEPIPETUPOBATh MH(GOPMAIIUIO O THUAPOTa30-
JTUHAMHYECKHUX YCIIOBUSAX B pabO4YeM IpPOCTpPaH-
CTBE METAJUIyprUUECKUX arperaros;

[lepeueHb TeM NPAKTUYECKUX 3aHATUH
1. 'a3oauHaMuuecKkue mapaMeTpsl J03BYKOBOM ra30BOM CTPyH MPHU UC-
TE€YEHHUH Ta3a 4epe3 CyKMBaroLleecs WIH HWINHIPUYECKOE COILIO B ra-
30BYIO CpENly € 3aJJaHHBIMU JaBJICHUEM U TEMIIEPATYPOH.
2. 'a3oiMHaMHUUECKue MapaMeTpbl CBEPX3BYKOBOI ra30BOW CTpyH IpH
WCTEUYEeHUHU ra3a yepe3 coruio JlaBans, paboTaroniero B pacueTHOM pe-
KHUME, B Fa30BYIO CpeAy C 3aJJaHHBIMU JABJICHUEM U TEMIIEPATYPOH.
3. Ompenenenne pa3MepoB M YUCIA IIMHIPUYECKUX COTIEI JUTS MTOa9n
MHEPTHBIX Ta30B C 33JJaHHON yJEIbHON MHTEHCUBHOCTBIO CHHU3Y B CTa-
JETJIaBUIbHYIO0 BaHHY M3BECTHOW BMECTHMOCTHU NP Pa3IMYHBIX Hapa-
METpax AyThs B IEXOBOM MaruCTPaIH.
4. Onpenenenuie TTyOMHbI TPOHUKHOBEHHS B METAILT KUCJIOPOJHONU CTpYH,
ucTeKarorel u3 coruia JlaBans (ypmbl 11 OAAUM TyThs CBEPXY € 3a/IlaHHON
YAEIBHON MHTEHCUBHOCTBIO TPH paboTe COIUIA B pACUETHOM PEXKUME.
5. N'a3oanHaMuyeckre mapameTpbl CBEPX3BYKOBOM Ta30BOM CTpyH MpHU
WCTEUYEeHUHU ra3a yepes corio JlaBamis, paboraroiiero B HEpacueTHOM
peXUME.
6. OnpeneneHne pa3MepoB U ymcia corelnl JlaBans KUCIOpoaHON (ypMBI
JUIsl TIOAAYU AYThsl CBEPXY C 3aJaHHOM yJI€JIbHOM MHTEHCHBHOCTHIO B
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CTpyKTYpHBIN 3JIEMEHT

[Tnanupyemble pe3yiabTaThl 00y4eHUs

O1neHOYHBIC CPEACTBA

KOMIIETEHIINH
CTaJICIUIABUIIbHYIO BaHHY M3BECTHOM BMECTHMMOCTH MPU Pa3IHYHbIX Ia-
pameTpax JyTbsl B IIEXOBOM MarucTpau.
Bnanets HaBBIKAMH TEOPETUYECKOTO U IKCIIEPUMEHTAIIb- Pemuth 3a1a4u:

HOT'O HCIOJIb30BaHUS 3aKOHOMEPHOCTEH JBUKE-
HUA )KUOKOCTEN U Tra30B

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. 'azoiMHaMHUYECKUE TTapaMeTphl CBEPX3BYKOBOI ra30BOW CTPyH IPH
UCTEYEHUH ra3a uepe3 cormo JlaBas, paboTaromero B pacueTHOM pe-
KM€, B Ta30BYIO CPENY C 33JaHHBIMU JaBJICHUEM U TEMIIEPaTypOil.

3. OmnpezeneHue pa3MepoB U YUCIIA LWIMHIPUUECKUX COTIEN JUIs MOJauu
VMHEPTHBIX Ta30B C 33JJaHHOM yJeIbHOW MHTEHCHBHOCTBIO CHU3Y B CTa-
JETUIAaBWIBHYIO BAaHHY M3BECTHOW BMECTHMOCTH IPU Pa3IM4HBIX Iapa-
MeETpax JIyThs B IEXOBOM MAaruCTPAIH.

4. OnpeneneHye riTyOUHbI IPOHUKHOBEHUS] B METAJLT KHCIOPOJHON CTpyH,
UCTeKaroIe u3 coruia JlaBasst pypMbl JIsl TIOJIauM Ty ThsI CBEPXY C 3aJaHHON
YAEIbHON MHTEHCUBHOCTBIO TPU PaboTe COILIa B PACUETHOM PEKHME.

5. Na3onnHaMuyeckue nmapaMeTpbl CBEPX3BYKOBOM Ia30BOW CTpYH IpH
UCTEYEHNHU Ta3a uepe3 coruio JlaBays, paboTaromiero B HEpacYeTHOM
pexume.

6. Ompenenenue pa3mMepoB U yncia conen JlaBans KucinopoaHoit hypmbl
JUTS TIOJJA4X Ty Ths CBEPXY € 3aJIaHHOM YAECIbHON HHTEHCUBHOCTBIO B
CTaJICILIaBUIIbHYIO BaHHY U3BECTHOM BMECTUMOCTH IIPHU Pa3JIMYHBIX I1a-
paMeTpax JIyThs B IEXOBOM MAarMCTPaJIH.
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0) Ilopsinok mpoBeneHUs] MPOMEKYTOUYHOH ATTECTAUM, MOKA3aTeJH U KPUTEPHH
OLlCHUBAHMWSL:

IIpumepHasi CTPYKTYpa M coiepiKaHue MYHKTA:
[Tponienypa oueHMBaHMs 3HAHUN, YMEHUH, HABBIKOB IO JucuuiianHe «OCHOBBI MUHeE-
paJIOTUK» BKJIKOYAET YY€T YCIEIIHOCTH 10 BUJAM OLIEHOUYHBIX CPEJCTB.

IIIxajia oneHUBAHUA JOMALIHHUX PadoT

OneHuBaHue TOMAUIHUX paboT 1Mo aucHUIIMHEe «OCHOBBI MMUHEPAIOTUN» IPOBOIUTCS
10 IPUHIUITY «3a4TEHOY / «HE 3aYTCHOM.

«3auTeHO» BBICTABISETCS B Cilydae, €Cld JOMaluHssl paboTa opopmileHa B COOTBET-
CTBHE C TpeOOBAHUSMHU METOJIMYECKUX YKa3zaHHH, TeMa JTOCTaTOYHO MpopaboTaHa, MaTepuall
XOpOULIO CTPYKTYpPHPOBAH, KOJUYECTBO HMCIIOJIb3YEMOH JUTepaTypbl He MeHee 5. B ciyuae,
€CII KaKoi-m10o0 U3 KpUTepreB He BBHITIOIHEH, JOMAIIHsA padoTa BO3BpalaeTcs Ha 1opaboT-
KY.

[porienypa oleHUBaHUS 3HAHUIM, YMEHHM, HABBIKOB 10 auciumuinie « OCHOBBI MUHE-
PAJIOTUM) BKIIIOYAET YUYET YCHEIIHOCTH 110 BUAAM OLIEHOYHBIX CpeAcTB (11.6.).

[TpakTuyeckue 3aHATUS CUUTAIOTCS YCIIECLIHO BBINOJIHEHHBIMH B Cllyyae MpeaocTaBlie-
HUS B KOHIIE 3aHATHSI OTYETA, BKIIOYAIOIIET0 TEMY, COOTBETCTBYIOIINE PUCYHKU U TIOJIIUCH.

Tembl ToMalIHUX pabOT pacHpeAessIOTCS Ha IEPBOM MTPAKTUUYECKOM 3aHSATHH, TOTOBBIE
pabOoThI IPENOCTABIISIIOTCS] B COOTBETCTBYIOLIUE CPOKHU.

Jlomyck K 3a4eTy C OLICHKOM BBICTABIIACTCS MIPU:

- 3a4TEHHOM KOHTPOJIbHOU padoTe;
- IPEIOCTABJIEHHBIX OTYETAX M0 MPAKTUYECKUM paboTaM.

IIkana oueHUBaHUS NPAKTHYECKHUX padoT

HpaKTI/IqCCKHe 3aHATUA CUUTAKOTCA YCIICHIHO BBIITOJIHCHHBIMH B CIIy4dac IPEAOCTaBIIC-
HUS B KOHIEC 3aHATUA OTYETA, BKIIIOYAIOUICTO TEMY, COOTBETCTBYIOIIUEC PUCYHKH U ITOAIIHUCH.

[TpomexyTouHas arrecTanus Mo JucuuIuiiHe «OCHOBBI MUHEPAIOTHM) BKJIIOYAET TE€O-
peTndecKre BOIPOCHI, MO3BOJISAIOLINE OLIEHUTh YPOBEHb YCBOSHHSI 00Y4aIOIMMHKCS 3HAHUH, U
NPAKTUYECKHE 3aJaHMsl, BBIABISIONINE CTENEHb C(HOPMHPOBAHHOCTUM YMEHUH M BiaJIeHUH,
IpOBOJIUTCS B (hopMe 3aueTa.

Jlis mostydeHusl 3adera MO JUCLUIUIMHE OOydaroluiics o0s3aH MOATOTOBUTCA IO BO-
IIPOCaM.

IIpuMepHBbIii NepedYeHb BONPOCOB K 3a4€eTy
Bormpocs! U1t mpoBeieHNs TEKYIErO0 KOHTPOJISA, MPOMEXKYTOYHOW U UTOrOBOM aTTECTAllUH B
dopme 3ayera:
1. Buzsl ra3000pa3HbIX MaTEpPHUAIIOB, IPUMEHIEMBIX B METAJUTYPTUU.
. BUzibl )KMAKUX MaTepuanoB, IPUMEHSIEMbIX B METAJLTYpPIHH.
. CTpoeHue u CBOMCTBA YYI'yHOB.
. CTpoeHue u cBOICTBa CTalEH.
. CxeMbl B3aUMOJIEHCTBUS KUJIKOCTEN U Ta30B B METAJUTYPTHUH.
. IloHsATHE CIJIOIIHOCTH KUJKOU CPEBI.
. CxuMaemble U HECKUMAEMBIE )KUIKOCTH.
. [loHsITHE MIEaTbHON KUIKOCTH.
. IloHsITHE HEIOTOHOBCKOM JKUIKOCTH.
10. JlamuHapHOe U TypOYJIEHTHOE ABH)KEHHE.
11. Kpurepwii PeitHonbca.
12. CranonapHoO€e ¥ HECTallMOHAPHOE TEUCHHE.
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13. TemneparypHbIii p&KUM B METAJUTYPTUUECKHUX arperarax.

14. TIpenmer ra3oBoil AMHAMUKH.

15. AnqnabaTHOoe TEUYEHHE ra30B.

16. YpaBHeHHE HEPa3pBIBHOCTH Ta30BOTO MOTOKA.

17. CBA3b CKOPOCTHU 3BYKA € Tra30IMHAMUYECKIMH ITapaMeTpaMu OTOKA.

18. IloHsATHE KPUTHUECKOW CKOPOCTH.

19. CBs13b KpUTHYECKHUX TAPAMETPOB a1abaTHOTO MOTOKA C IMapaMeTpaMu TOPMOKEHUSI.
20. YpaBuenue Knaneiipona.

21. YpaBuenue bepnyimu.

22. OcobeHHOCTH PadOThl HMIMHAPUIECKOTO COTLIA.

23. OcobeHHOCTH PabOTHl KOHUYECKOTO COTLIA.

24. CtpoeHue 103ByKOBOM ra3oBOi CTpyH.

25. Koncrpykuus coruia JlaBas.

26. PacuerHslii pexum paboThl comia JlaBas.

27. Pexxum paboThl coria JIaBais ¢ HelopacIIupEHUEM.

28. Pexxum paboTsl coria JlaBanst ¢ mepepacimpeHuem.

29. CtpoeHue cBepX3BYKOBO ra30BOM CTPYH.

30. IlonsiTHE UMITYJIbCA TOTOKA.

31. CtpykTypa nepBUYHON peakIMOHHON 30HBI IPHU MO1a4e KUCIOPOAHOTO AYThs CBEPXY.
32. CtpyKTypa NepBUYHOMN peaKIIMOHHOM 30HBI IIPH M0a4€ KUCIOPOJIHOTO TyThsl CHUZY.
33. CtpyKTypa BTOPUYHON PEaKIIMOHHOM 30HBI IIPH MOAaue KUCIOPOTHOTO TyThs CBEPXY.
34. CtpyKkTypa BTOPUYHON PEaKIIMOHHOMN 30HBI MIPHU T10/1a4€ KUCIOPOIHOTO AYThs CHU3Y.
35. CTpyKTypa peakiOHHOM 30HbI MPH MOoJaue AyThs COOKY.

36. Kpurepuit Apxumena.

37. IloTepu SHEPTUU NPU ABHKEHUU KUJIKOCTH U Ta3a.

38. OcoOEeHHOCTH IBUKEHUS T'a3a B CIIOE.

39. OcoO6eHHOCTH MOJETMPOBAHUS TBUKEHHUSI )KUAKOCTEH U Ta30B.

40. [MpubnmxeHHoe mogooue U MoIeTUPOBAHUE.

8 YueoHo-MeTOAMYECKOE U HHPOPMAIHOHHOE o0ecTeyeHre TUCIUTLTHHBI (MOTYJIsl)
a) OcHoBHasi IMTEpPaTYpA:

1.  OcCHOBBI TEXHOJIOTHYECKHX IMPOIECCOB 00paOOTKU METAUIOB JaBJICHUEM : y4eo-

nuk / W.JI. Koncrautunos, C.b. CunensHukoB. — 2-e u3a., crepeotun. — Mocksa : UH-
®PA-M, 2018. — 487 c¢. — (Beicmee oOpazoBanme: bakamaBpuar). —
www.dx.doi.org/10.12737/14048. - Tekcr : AIIEKTPOHHBIH. - URL:

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

2. OCHOBBI METAJUTYprHYeCcKOro npou3BojacTBa : yueOHuk / B.A. burees, K.H. Bro-
BuH, B.M. Konokonsiie, B.M. Canraauk. — Canxkt-Ilerepoypr : Jlans, 2017. — 616 ¢. —
ISBN 978-5-8114-2486-3. — TeKcT : 3/eKTpOHHbIHN / DIEeKTPOHHO-OMOIMOTEUHAsT CUCTEMa
«Jlanby : [caiiT]. — URL.: https://e.lanbook.com/book/90165 (mara obpamierus: 25.09.2020).
— PexxumM noctyna: 1y aBTOpuU3. MOJIB30BATEIEH.

0) JonosHuTeabHas1 JuTEpaTypa:

1. Teopus u TexHONOTUs JUTEHHOTO NMpousBoacTBa. B 2 u. Y. 2. TexHomorus nU3ro-
TOBJICHHUS OTJIMBOK B pa3oBbIx ¢opmax / JI.M. Kykyit u np. - Mocksa : HUL] Uudpa-M;
Mumck : Hos. 3nanwne, 2013. - 406 c.: un.; 60x90 1/16. - (Bsicmiee 06p.). () ISBN 978-5-16-
004787-4 - Tekcr : anexktpounsii. - URL: https://new.znanium.com/catalog/product/389768
(mata obpamenus: 25.09.2020)

2. Teopus W TEXHOJOTHSA JHUTEHHOrO Mpom3BoAcTBa. B 2-x 4. Y. 1. ®opmoBoUHbIE
matepuaisl 1 cmecu: Yueb. / JI.M. Kykyit u np. - Mocksa : HUL] Mudpa-M; Munck : Hos.
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sHanue, 2013. - 384 c.: un.; 60x90 1/16. - (Bricmee oOpazoBanme). (m) ISBN 978-5-16-
004762-1 - Tekcr : anexktponnsid. - URL: https://new.znanium.com/catalog/product/389769
(mara obpamenus: 25.09.2020)

3. HUgnes, C.A. MeTtaiuypruueckue TEXHOIOTHH. MeTalmyprust Y€pHBIX METaJIOB :
yaeonoe nocobue / C.A. Usnes, M.II. KitoeB. — Mocksa : MUCHUC, 2017. — 45 c. — ISBN
978-5-906846-57-0. — Tekcr: dIEKTPOHHBIN / DNEKTPOHHO-OMOIMOTEYHAs  CUCTEMa
«Jlampy : [caiit]. — URL: https://e.lanbook.com/book/108106 (mara obGpareHus:
25.09.2020). — Pexxum ocTyma: Ajis aBTOPU3. MOJIb30BATEIICH.

4. Bpewms u metamuryprus : MmoHorpadus : B 4 kaurax / FO.C. Kapab6acos, I1.1. Yep-
Hoycos, H.A. Koporuenko, O.B. T'onmybeB. — Mocksa : MUCHUC, [6. r.]. — Kunra 2 —
2011. — 495 ¢. — ISBN 978-5-87623-388-2. — TekcT : 2JI€KTpOHHBIH // DJIEKTPOHHO-
oubnuoteunas cucrema «Jlauby : [caitr]. — URL: https://e.lanbook.com/book/116975 (nata
obpamienus: 25.09.2020). — PexxuM gocTyma: 1is aBTOPH3. MOJIb30BaTEICH.

5. Bpewms u metamnyprus : moHorpadus : B 4 kaurax / FO.C. Kapabacos, I1.1. Yep-
Hoycos, H.A. Koporuenko, O.B. I'onybeB. — Mocksa : MUCHUC, [6. r.]. — Kuura 1 —
2009. — 272 c. — ISBN 978-5-87623-293-4. — TeKcCT : 37€KTPOHHBIN // DIEKTPOHHO-
oubnmuoreunas cucrema «Jlauby : [caiir]. — URL: https://e.lanbook.com/book/116974 (nata
obparmenust: 25.09.2020). — Pexum goctyna: AJist aBTOPU3. MOJIb30BaTENCH.

6. Marepuaibl 1 TEXHOJIOTUYECKUE MTPOLIECCHl MAITTHOCTPOUTENBHBIX MPOU3BOJICTB /
E.A. Kyapsimos, C.I'. Emenssnos, E.M. Suyn, E.B. [1aBnoB. - Mocksa : Anspa-M: HUIL]
Nudpa-M, 2012. - 256 c.: un.; 60x90 1/16. - (TGXHOJ'IOFI/I‘IGCKI/II/I cepBuc). (m) ISBN 978-5-
98281-310-7 - TeKCT AIIEKTPOHHBIH. - URL:
https://new.znanium. com/cataloq/product/336645 (mara obpamienus: 25.09.2020)

7.  MapkupoBka cTaneil u craBoB: YuedbHoe nocodue / besdopomos H0.H., 'annax-
metoB P.H., Hankun U.A. - Kpacnosip.: COVY, 2016. - 130 c.: ISBN 978-5-7638-3406-2 -
Tekcer : anexTponnsiii. - URL: https://new.znanium.com/catalog/product/967378 (nara oopa-
mieHust: 25.09.2020)

8. CrenumanbHble CTaad U CIUIABBL YueOHOe mocobue / KosameBa A.A., JlomatuHa
E.C., Anukuna B.U. - Kpacnosip.: COVY, 2016. - 232 c.: ISBN 978-5-7638-3470-3 - Tekcr :
anekTpoHHbId. - URL: https://new.znanium.com/catalog/product/967770 (nara oOpateHus:
25.09.2020)

9. HHcTpyMeHTanbHBIE MaTepHajbl B MAalIMHOCTPOSHUH: YueOHUK/A.M. AnackuH -
Mocksa : ®opym, HUL UHOPA-M, 2015. - 320 c.: 60x90 1/16. - (Bricuiee oOpa3oBaHue)
(ITeperutér)  ISBN  978-5-00091-073-3 -  Teker : oamekrponHeid. -  URL:
https://new.znanium.com/catalog/product/507034 (xarta o6parenus: 25.09.2020)

10. Mapuenko, H.B. Meramrypruueckoe ceipbe : yued. mocodue / H.B. Mapuenko,
O.H. KosryH. - Kpachosipck ; Cu0. ¢penep. yu-1, 2017. - 222 c. - ISBN 978-5-7638-3658-5. -
Teker : anekrponnsid. - URL: https://new.znanium.com/catalog/product/1031871 (mata 00-
pawmenus: 25.09.2020)

Iepuoauyeckas neyarb ((KypHAJIbI):

1. Hay4Ho-TeXHHYEeCKHI W HAy4YHO-TIPOU3BOJCTBEHHBINA XypHan "M3pectust Beicmimx
VYuebOnbix 3aBenenuii. Yepnas Meranyprus”. — URL: https://fermet.misis.ru/jour/index

2. HayuyHo-TeXHWYECKMH M TPOU3BOACTBEHHBIH >KypHan «Mertamwtypr». — URL:
http://www.metallurgizdat.com/index.php

3. HayuHo-TeXHUYECKUH, MTPOMU3BOACTBEHHBIN U yueOHO-MeToandeckuii sxypHai «IIpo-
u3BoIcTBO mpokaray. — URL: http://www.nait.ru/journals/index.php?p_journal id=7

4. HayuyHO-TeXHUYECKUN W MPOM3BOACTBEHHBIN XypHan «UépHas meramnyprusi. broi-

JeTeHb  HAy4YHO-TEXHHYECKOW U SKOHOMMueckodl  uHpopmamum». —  URL:
https://chermetinfo.elpub.ru/jour
5. Hayunsbrit KypHaIT «Yeépnbie METAJLITBIY. - URL:

https://www.rudmet.ru/catalog/journals/5/
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6. Hayunsiii xypuan «Bectauk MI'TY wm. TI'.M. HocoBa». - URL:
http://vestnik.magtu.ru/

7. Cnenuanu3upoBaHHbIA HAYYHO-TEXHUYECKHUH KypHan «JIuTeliHOe MPOU3BOJICTBO. —
URL: http://www.foundrymag.ru/

8. HayuHo-Texuuueckuit KypHaJ
http://www.ruscastings.ru/work/396/6988

9. ExxeMecsYHBI HAyYHO-TEXHHUYECKUN M TTPOU3BOJICTBEHHBIN KypHai «MeraioBeie-
HHE ¥ TepMuuecKas o0padoTka metaimoBy. — URL: http://mitom.folium.ru/

10. EsxemecsuHBIN pelieH3upyeMbIi MPOU3BOICTBEHHBIN, HAYYHO-TEXHUYCCKUN B yueO-
HO-METOAUYECKUI JKypHaI "TexHosorus MeTasuioB". - URL:
http://www.nait.ru/journals/index.php?p_journal _id=8

11. Hay4Ho-TexHUYECKH KypHAT «MoJenupoBaHue U pa3BUTHE MPOIECCOB 00paboT-
K1 MeTajuioB nasineanem». — URL: https://omd-club.com/

12. Kypnan «Teopuss U TEXHOJOTHs MeTaIypruyeckoro mnpoumsoacrtBa». — URL:
http://ttmp.magtu.ru/ru/

«JInTedmmx Poccuny. - URL:

B) MeToanueckue ykazaHus:

Pyuunckas H.A., Jlordppaxmanosa M.M.. Meronuueckue peKOMEHIAIMH 110 TPOBEIe-
HUIO MIPAKTHUYECKUX 3aHATUU MO IUCHUIUIMHAM «BBeneHue B Metaiutypruio», «BBenenue B
CIEIHMAIBHOCTBY JJISl CTYICHTOB THEBHOHM U 3a04HON (GopMm o0ydeHus. Maruuroropck: ['OY
BIIO MI'TY um. I''M. Hocosa, 2009.

r) Ilporpammuoe o0ecnneuenne u UHTEpHET-pecypcehI:
Ilpocpammmnoe obecneyenue:

Haumenosanue 110 Ne norosopa CpoK JIeHCTBUS JTHUIICH3UH

MS Windows 7 I-1227 ot 08.10.2018 11.10.2021
JI-757-17 o1 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 CBo0Oo1HO beccpouno
pacmpocTpaHsieMoe

7Zip CBo06oaHO beccpouno
pacmpocTpaHsieMoe

Humepnem-pecypcut:
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. Hudopmanmonnas cucrema — ExnHoe OkHO g0oCTyna K HHYOPMALMOHHBIM PECypCaM.
— 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 HaydHO-TexHU4eckas oudnuorexka Poccun. — URL:
http://www.gpntb.ru/

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

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

10. bubnmorpaduueckas u pedepatuBHas 6a3a qaHHBIX SCopus. — URL:
https://www.scopus.com
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11. ITouckonas miardopma Web of Science. — URL: http://webofknowledge.com
12. bubnuorexa 3nekrponnbix kaur JlutPec. — URL: https://www.litres.ru/

9 MaTtepuajibHO-TEXHHYECKOE o0ecreyeHne TUCUUIINHBI (MOIYJIs1)

MaTepI/IaJIBHO-TeXHI/I‘-IeCKOC obecrneucHue JUCHHUIIIMHBI BKIIFOYACT!:

Tun u Hazeanue ayoumopuu

OcHawenue ayoumopuu

VYyeOHas aynutopus i
NPOBEJCHUS 3aHATHH JIEK-
IIUOHHOTO THIIA

Texuuueckue cpeacta o0ydeHHs, CIyXallue U MpeiICcTaB-
JeHus y4eOHOU MH(pOpMAIMK OOJIBIION ayJUTOPUH: MYJIbTH-
MEIWHBIE CPEJCTBA XPAaHEHUS, Mepeaadyd U MPEACTaBICHHUS
yaeOHoi nHdopmanuu. Crienpain3upoBaHHas MeOeIb

VYyeOHas aymutopus IS
MPOBEACHUS MPAKTUUECKUX
3aHATHUN

TexHudeckue cpencta o0ydeHWUsI, CIyKallue IS MPEICTaB-
JeHus yuyeOHoil mHpopManuu OONBIION ayAUTOPUU: MYIBTH-
MEIUHHBIC CPEACTBA XPAHCHHUS, NepeIayd M IMPEICTaBICHIS
yueOHoi nadopmanuu. Crenuanu3upoBaHHas MmeOesb

YyeOnast aynutopusi AJs
TPYIIOBBIX W WHIUBHIY-
albHBIX KOHCYJbTalUM, Te-
KYILIErO0 KOHTPOJS WU TIpPO-
MEXYTOYHOM aTTecTalu

Kommnerotepraas texuuka ¢ makerom MS Office, ¢ moaxmroue-
HUEM K ceTn «HTepHeT» U C JOCTYIOM B JJICKTPOHHYIO WH-
dbopMarmoHHo-00pa3oBarenbHyl0 cpeny yHuBepcurera. Crie-
[MaTu3UpOBaHHAs MeOEIh

Ilomenienue g caMoCTO-
SITEIbBHOU PabOThI

Kommbrotepnas Texnuka ¢ nakerom MS Office, ¢ noaxiode-
HUEeM K ceTH «VHTepHeT» M C JOCTYIIOM B DJICKTPOHHYIO WH-
dbopmarmoHHO-00pa3oBaTeNibHy0 cpeny yHuBepcutera. Cre-
UATM3UPOBaHHAsT MeOeIIb
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