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HH()MKClWlOp oocmudicenus KomnemeHyuu

Oyenounvie cpedcmea

YHUBEPCAJIBHBIE KOMIIETEHIINU

YK-1 — Cnocoben ocymecTBIATh KPUTHYECKHI aHAJIN3 MPOOJIEeMHBIX CUTYallHii HA OCHOBE CHCTEMHOI'0 MO/X0/1a, BHIPA0aTHIBATh CTPATErHIO Aeii CTBHIA

MeTonos10rusi 1 METObI HAYYHOI'0 HCCJIETOBAHUS

YK-1.1 Ilpumepnuolii nepeuens 60npocoé K 3auenty no 6cemy Kypcy:
1. I[ToHsiTHE HAYYHOT'O MCCIIEA0BAHUS, €T0 OTIIMUYUTEIbHbBIE IPU3HAKH.
2. Bunel uccnenoBanuil.
3. Meronuueckuil 3aMbICell UCCIIEI0BaHUS, €I0 OCHOBHBIE 3TAIIbI.
Ananuzupyer npoOJeMHYI0 CUTYalMIO Kak
4. OcoOeHHOCTH HAyYHOT'O UCCIIEJOBAHUS
CHUCTEMY, BBIABISS €€ COCTaBJIAIOLIME U
5.ITporpaMma Hay4HOTO MCCIIEJOBAHUS.
CBSI3U MEXIY HUMHU .
6. HayuHblii anmapat ucciieioBaHus.
7. Beibopka.
8. nTepnperanus pe3yabTaTOB UCCIIEIOBAHUS.
9.IlonBenenue UTOroB, anpodalys, SKCIepTU3a U BHEAPEHNUE PE3YIbTAaTOB UCCIIEIOBAHUS
YK-1.2 Kputnuecku OLICHMBAET  HAJEKHOCTb Ilpumepnolii nepeuens mem 011 NPAKMUYECKUX 3AHAMUT
UCTOYHUKOB MH(oOpManuu, pabotaer ¢ |HallTh MHTEPHET-UCTOUHUKHU COAEPIKAIINE aHATUTUYECKYI0 HH(POPMALMIO 110 3aJJaHHON TeMe.
IpOTUBOpEUMBON MH(popMalMen U3 pasHbiX | 3yunTs ee, 00001UIUTh, MPOAHATU3UPOBATH, COCTABUTH OTYET.
UCTOYHUKOB, ompenenser mpodensl B |l. [IpoBecTH KOppensLMOHHBINA aHATN3 MACCHUBA IaHHBIX.
uH(popMaluu, HeodbxonuMon s peweHus 2. [IpoBectu perpeccnoOHHBIN aHAJIN3 MacCUBa JAHHbIX.
npoOiieMHON cuTyanuu, W npoektupyeT (3. [IpoBecTu ofHOPaKTOPHBIN TUCTIEPCUOHHBIN aHAIU3.
IIPOLECCHI 110 UX YCTPAHEHUIO 4. IIpoBecTr YaCTOTHBIN aHAIHU3.
VK-1.3 Pa3pabatsiBaeT u COJIEpKaTENbHO Ilpumep unoueudyanvrnozo 3a0anus:
aprymeHTupyer  crtpaterumto  pemeHus | 1. IlpoBectu mimaHMpoBaHUE, COCTaBUTh MATpHIly IJIAHUPOBAHUS IPOOHOr0 (HaKTOPHOIO
npoOJeMHONl  CHTyallum  Ha  OCHOBE HKCHEPUMEHTA C MOCIeAYIoIel 00pabOTKOM MOTYyYEHHBIX YKCIIEPUMEHTAIBHBIX TaHHBIX.
CUCTEMHOIO0 M  MEXIUCUMIUIMHApHOro | 2. IIpoBecTH IUIaHUPOBaHHE, COCTABUTh MATPUILy IUIAHWPOBAHUS MOJHOTO (DaKTOPHOTO

moaAxXxoa0B; CTPOUT CHECHApHUU peaiu3aluu

AKCTIEPUMEHTA C MOCIeyIoneid 00paboTKOM MOMyUYEeHHBIX SKCIIEPUMEHTATHHBIX JaHHBIX.
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CTpaTeruu, onpeaessst Bo3MoKHble pucku u | 3. MccnenoBaTh CTaTUCTUYECKUMU METOJAaMH MACCHUB JTAHHBIX, ClI€JaTh COOTBETCTBYIOLIHNE
npejiaras NyTu UX yCTpaHEHUs BBIBOJIBI.
dusnocopust
VK-1.1 IIpumepHbIe MpaKTHYECKHE 3aJaHUS IJIsl 3a4UeTa:
1. IIpeacraBpTe 00U TJ1aH (COACPIKAHKUE) UCCIIEAOBATEIILCKON pabOTHI.
2. [Mogymaiite, noyemy GriIocopCKuii ypoBEHb SBISETCS COACPKATECIHHBIM OCHOBAaHHEM
BCAKOT'O METOJI0JIOTMYECKOT0 3HaHUs?
Ananmsupyer npobieMHyr0 cuTyanuio Kak | 3. Kakoil momkHa ObITh KyJbTypa, YTOOBI B HEl MOTJIa BOSHUKHYTH HayKa?
CUCTEMY, BBIABISISI ee cocraBisoomue U | 4. [louemy HayuyHOE 3HAHHME HYKJIAETCsl B 000CHOBAaHUU?
CBSI3M MEXKIY HUMU 5. Ilouemy HayuHOe MO3HaHUE TpeOyeT 00sA3aTeIHLHOTO YKa3aHUs Ha METOJ (PUKCaIUH,
OMHCaHUA U O0BSICHEHHS 00beKTa?
6. [Touemy 11st MccnenoBaTeNsi BAXKHO COMHEBATHCSI B ICTUHHOCTH MOJTYYEHHBIX UM
pe3yabTaToB?
7. Kakyro pojib MOT'YT BBIIOJHATH Guiiocodckue ujaeu B GopMUPOBAHUN HAYYHOU TMIIOTE3bI?
YK-1.2 Kputnuecku OLIEHUBAeT  HAaJEKHOCTb Ilepeuens TeopeTnyeCKMX BONPOCOB /sl 3a4UeTa:
MCTOYHHUKOB ~HH(popmauuu, pabdoraet ¢ | |. Hayka u dpmiocodus B COMOKYIETYPHOM MPOCTPAHCTBE.

IPOTUBOPEUYMBON MH(pOpMAIMEd U3 pa3HbIX
UCTOYHUKOB, ONpenenser npodensl B
uHpOpMaLUU, HEOOXOAUMON JUIsl pelIeHus
npoOJIEeMHON CUTyalluu, M TPOEKTUPYET
IIPOLIECCHI IO UX YCTPAHEHHUIO

2. Tunsl TBOpUECTBA U UX XaPAKTEPUCTHUKA, 3HAUYEHUE KAXKIOT0 TUIA JJIs1 TO3HAHUS IPUPOJIBI,
00I11eCTBa U MBIIIUIEHHS.

3. [loHsiTHE HayKH ¥ 3aKOHOMEPHOCTH €€ BOSHUKHOBEHUS, (DYHKIIUU HAYKU U €€ TJIaBHas
OTJIMYUTENBHAS YepTa.

4. IloHATHE UCCIENOBAHUS, €T0 YPOBHU U UX XapaKTEPUCTUKH.

5. XapaktepucTuka (yH/IaMEHTAIbHBIX U MPUKIIATHBIX HAYIHBIX UCCIICIOBAHUM.

6. OCHOBHbBIE KOMITOHEHTBI HAYYHOTO MCCJIEIOBAHUS.

7. KinroueBble MOHATHSI METOJAOJIOTHU UCCIENOBAHUS, POJIb KAXJ0TO B POBEICHUN
HCCIIEIOBaHUIA.

8. O0bscHEHUE, MOHUMAaHUE, IPeIcKa3aHue B HAYKe.

9. HayuHast uCTHHA U CLIOCOOBI €€ MMPOBEPKH.
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10. CoBpeMeHHast HayyHasi KApTUHA MUpA.
11. ®unocodckue acmeKThl HAyYHO-TEXHHYECKOTO TBOPUECTBA.
VK-1.3 PazpabatsiBaer u COJIEpKaTeIbHO IIpumMepHble HHAUBUAYAJIbHbIE 3aJaHUS:
ApryMCHTUPYCT CTpaTeruto peuieHus | 1. «Poab MHXKEHEpa B COBPEMEHHOM TOCYyIapCcTBe ObICTPO U HEYIEP>KUMO pacCHIMpseTCs U
NMPOOJIEMHOH  CHTyallMm  HAa  OCHOBE | posppimaercs. [Ipomio TO BpeMms, KOMa ACATEIBHOCTh WHKeHepa MpoTekaia BHYTPH
CUCTEMHOTO U MEKIUCIHUILUIMHAPHOTO

IOJXOJ0B; CTPOUT CLEHApPUHM peaau3aluu
CTpaTEeTUH, OIpPEaEiAs BO3MOKHBIE PUCKU U
npeaiarasi IyTH UX YCTPaHECHHUs

MacTepckux M TpeboBaia
[IO3HAHUIL. ..IOCTENIEHHO BO3BBIIIASACH, COCIIOBUE MHKEHEPOB B CUIIYy UCTOPUUYECKHUX YCIOBUM

OT HEro OJHMX  TOJBKO  YHCTO  TEXHHUYECKHUX
JIOIIIJIO JT0 HEOOXOJIMMOCTH JyMaTh HE TOJBKO TakK, KaKk JAyMaeT TEXHHK, HO W Tak, Kak 30
JyMAarOT SKOHOMHUCT, FOPUCT, COITUOJIOT U Aaxe... pumocod. BoT B kakoM cMBICIIe U HA KAKOM
OCHOBaHUWH BCE HaIlle W Yallle pa3aloTcs rojioca, JTOKa3bIBAOIINE HEOOXOAMMOCTh COOOIIATH
WHXKEHEPY YK€ B IIKOJI€ HE OJHM TEXHUYECKHE MO3HAHUS, HO M TIIYOOKYI0 YMCTBEHHYIO
KynbTypy» (Ourenbmeiiep I1.LK.). B ueM cocrouT rymanusanus W TyMaHHTapU3aLUs
WHXEHEpHOT0 00pa3oBanus?

2. «...KaXI0e TEXHUUYECKOE JTOCTIKEHHE ObUIO MPOYHO CIEIUIEHO ¢ HEOOXOIMMBIMHU TICHXO-
COLIMATBHBIMU TpaHC(HOpPMALIUAMH, TPEIIIECTBOBABIIUMHU TEXHOJIOTUYECKOMY TPOPHIBY U
CJIEIOBABIIMMH 32 HUM; C SMOIMOHAIBHBIM €AMHEHUEM U HEYKOCHUTEJIBHBIM CJICIOBAHUEM
puTyally, ¢ Ha4aJloM KOMMYHHMKAIIUU U B SI3BIKE, C MOPAIHU3YIOIINM YIOPSI0YCHUEM BCEX
BHJIOB JICSITEIIBHOCTA TOJI KOHTpOJeM Taly W CTPOTHX OObIUaeB, OOECIEeYHUBAIOIINX
rpynnoBoe coTpyaHuuectBo» (Mbsmdopn JI.) KakoBa ponp mnoauTuueckoil cuctemsl B
BO3HUKHOBEHHUU HOBOW TEXHOJOTHH U SKOHOMHUKH n300mnmus? Kakue ¢dakTopbl BIHUAIOT Ha
(YHKITMOHUPOBAHKE METaMalluHbI?

3. «Pa3BuTHe, MpuUBEAINIee K COBPEMEHHOW TEXHHMKE, U €€ KOHKpPETHbhIe (HOPMBI CYTh
Clly4aifHble UCTOpHYecKre (eHOMEeHBl. TOYHO TakKe KaK U BCAKas BBIXOMSINAs 32 PAMKH
OJTHHX JIUIIH CHEKYISAIUN (pritocoduss UCTOPUH JODKHA CChITIATHCA Ha HCTOPHOTPAQUUECKYIO
PEKOHCTPYKIIMIO TPOIIIOTO, W TOYHO TaKXke Kak HaTypdmiocopus HE MOXKET MPOCTO
WTHOPUPOBATh €CTECTBEHHOHAY4YHBbIC TO3HaHUs, ¢uaocodusi TeXHUKH 32 TOXKE TOJDKHA

onupaThCcs Ha sMmupuyeckue aanHeie» (Panm @.). B yem cocTouT MCTHHHOE NpPHU3BAaHUE
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¢unocopun Texuuku? Kakyo auiaeMMmy OOHapyXHUBaeT IeMapKalus MEXKIy KOHKpPETHO-
Hay4JHBIM MMo3HaHuEM u prumocodekum? K uemy Benet cyxenue npeamera ¢puiaocopuun?
HNuxeHepHbIe HCC/IE0BAHNS W MPOEKTHPOBAHHE B METAJLITYPIruu

YK-1.1

AHanu3upyeT MpoOJIEMHYIO CHUTYallHIO Kak
CUCTEMY, BBISBIISSI €€ COCTaBISIOIIUE U
CBSI3M MEXKIY HUMHU

TeopeTnueckne BOpocCsI:

1. Kak onpenenuts NpUOPUTETHBIE 3alayd B paMKax KOMIUJIEKCHOIO HMCCIIEA0BATEIbCKOTO
IIPOEKTa B METAJLITyprun?

2. Kakue KpuTepuu OLEHKHM YCHEIIHOCTH IPOEKTHBIX PELIEHUN HCHOJB3YIOTCS B
HMHXEHEPHBIX UCCIIEJOBAHMSIX ?

3. OnummTe npolecc MOCTAaHOBKH IIeJIel W 3ajad B MeTaJulypruyeckux npoekrax. Kaxue
(bakTOpbl HY)KHO YUUTHIBATH?

4. llpemnoxure METOOUKY ONpEAcNeHUus Kpyra 3agad B paMKax KOHKPETHOIO
METAJIIypruueCKOr0 UCCIEIOBAHHUS.

5. Kakue cymecTBylOT METOJbl OLEHKH pPE3yJbTaTOB WHYKEHEPHBIX MCCIEAOBaHNN?
[IpuBenuTe mpuMepsl.

6. KakoBa ponmp SWOT-ananu3a B OLIEHKE MpPEUIaraéMbIX PEHICHUH B METAJUTyprHUECKHX
MpoeKTax?

7. OnumuTe 3Tanbl pa3padOTKU MPOEKTHBIX MPEAJIOKEHUNH B METAUTYPIrUU U KPUTEPUU UX
orbopa.

8. Kakue HHCTpYMEHTBI W METOJUKHA HPUMEHSAIOTCS I ONTUMHU3AlUU DPELIECHUN B
METAJITyPrUUECKUX UCCIEA0BaHUSAX ?

9. HazoBute kiroueBble MoOKazarend 3()(HEKTHBHOCTH METAUTYPrHUECKUX MPOEKTOB U
CHOCOOBI X U3MEPEHUS.

10. OOBsiCHUTE B3aMMOCBSI3b MEXKIY IEIbI0 TMPOEKTAa M MpejiaraéMbIMH criocobamu ef
JOCTUKEHUS B METAJUTypTHUU.

11. Kakme mnoaxoapl K YOPABJICHUID PHUCKAMU MCIHOJB3YIOTCS B METAUTYPrUYECKUX
HCCIIEN0BAHUIX ?

12. Omummure mponecc OUCHKHU COOTBETCTBUS NPCIIIOKCHHBIX pCIJ_ICHI/Iﬁ eJIsAM MpOCKTA.
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13. Kakum 00pa3oM MpPOUCXOTUT BHEIOOP ONTHMAIBHOIO METOJA PEIICHUS 3aJa4d B
METAJLITypruuecKOM MPOEKTE?
14. Kakue Mepbl NPUHUMAIOTCSA JUII MHHUMHU3ALMM OTKJIOHEHHUHM OT 3aIlIlaHUPOBAHHBIX
pe3yIbTAaTOB B MHKEHEPHBIX UCCIIEIOBAHUSIX?
15. KakoBbl OCHOBHBIE TPEOOBAHHUS K MPOSKTHON JOKYMEHTAIIMHA B METAJLTyprUu?
16. Kakue MeTpPUKH MCHOJB3YIOTCS M OICHKH JKOHOMHUYECKOW 3(h(HEeKTUBHOCTH
npeJjiaraeMbIX peieHui?
17.  Onummre mpolecc MOHUTOPUHTA  BBINOJIHEHHS  TOCTaBICHHBIX  3aqad B
METaJITyPruuecKUX UCCIIEIOBAHUSX.
18. Kakue cTpareruud NMpUMEHSIIOTCS IJIsi YIPaBJICHUS U3MEHEHUSMH B METAJLTyPrHYECKUX
MpoeKTax?
19. Kak ocy1iecTBisieTcsi OIleHKa COOTBETCTBHUS PECYPCOB TPEOOBaHUIM MpOeKTa?
20. Kakue mexaHW3MBbl OOpaTHOHM CBS3M MPUMEHSIOTCS IS KOPPEKTHUPOBKH MPOEKTHBIX
pelieHuii B MeTanaypruu?

VK-1.2 Kputnuecku OLICHMBAET  HAJEXHOCTh | TeopeTnueckue BOIPOCHI:

HUCTOYHMKOB uH(popManuu, padotaer c | 1. Kak miaHupoBath peann3anuio 3a1a4 B METALTYPTHUU C YYETOM BPEMEHHBIX OTPaHUYECHUN?

IIPOTUBOPEUMBOM MHpOpMaIeil U3 pa3HbIX

UCTOYHUKOB, ONpenenser npodensl B
uH(pOpMallui, HEOOXOIUMOM Ui peleHUs
npoOJeMHON cHUTyalluu, M MPOEKTUPYET

IIPOLIECCHI IO UX YCTPAHEHHUIO

2. Kakue pecypchl HEOOXOIUMBI JJii YCHEIIHOTO BBIIIOJIHEHUS METaTypru4ecKuxX
UCCIIEI0BaHUI?

3. Kak yuuThIBaTh NpaBOBbIE HOPMBI INpPU MPOBEACHUM WHKEHEPHBIX W3bICKAaHUI B
MeTaJLITyprun’?

4. Kak yuuTBIBaTh 9KOJIOTUYECKHE HOPMBI MPH IJIAHUPOBAHUU METAIITypPru4ecKux padbot?

5. Kakne meroapl NIaHMPOBAaHUS IIOMOTalOT MMHMMM3UPOBATh PUCKU IIPU BBITOJHEHUU
METAJITypruuecKuXx 3anad’?

6. Kak amanTupoBath IU1aH peaan3aluy 3a7ad K M3MEHEHUSIM B 3aKOHOAATEIbCTBE?

7. Kak yuuThIBaTh COIMaJbHbIE U OSKOHOMHYECKHE (AKTOpbl MpHU IJIAHUPOBAHUU
METaJUTyPIHYECKUX HCCIENOBaHUM?

8. Kak YUUTBIBATE TCXHOJOTMYCCKUE OrpaHUYCHUA IMPU INNIAHUPOBAHUKU MCTALTYPIHUUYCCKHUX
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HCCIIEI0OBaHUI?
9. Kak muiaHupoBaTh BHEJPEHNUE HOBBIX TEXHOJOTMH B METAJUIYPIUIO0 ¢ YUETOM MMEIOLINXCS
pecypcoB?
10. Kakue mnoaxonpl K YHPaBICHHIO KAayeCTBOM IIOMOTalOT OOECIEYUTh COOTBETCTBUE
BBITIOJTHEHHBIX 33/1a4 YCTAHOBJICHHBIM CTaHIapTam?
VK-1.3 Pa3pabartbiBaeT u cozepkarenbHo | TeopeTnyeckue BOMPOCHI:
aprymeHTupyer  cTtparterumto  pemenwus | . Kak opranmsoBare mporecc cOopa W aHauu3a JAaHHBIX B paMKax HCCIEI0BATEIbCKOTO
npoOJIEeMHON ~ CUTyalluh  Ha  OCHOBE | IpOEKTa?

CHCTCMHOI'O u MCKIAUCHUIITIMHAPHOT' O
noaxoa0B; CTPOUT CHCHApHUH pCain3alrn
CTPATCruu, ONpeCaAcIAsd BO3MOXKHBIC pUCKHU U

npeaiaras nmyT ux yCTpaHCHUA

2. B d4em 3akirodaeTcs posib MH)KEHEpa-UCCIENOBaTeNsd B Ipolecce pa3pabOTKU HOBBIX|
TEXHOJIOTHI B METaJUTypruu?

3. Kakue HMHCTpYMEHTBHI HCHOJBb3YIOTCS Ul NPEIACTABICHUS PE3yJIbTaTOB IPOEKTa U HUX
COBEpPILICHCTBOBAHMsI aHAIN3a?

4. KakuMm 00pa3oM OCYILIECTBISETCS OLEHKAa BO3MOKHOCTEH HCIHOJIb30BAHUS MOTYYEHHBIX|
pe3yJIbTaTOB B IPAKTUKE?

5. Kakue pucku MOTryT BO3HUKATh IIpM BHEAPEHUM WHHOBALlMOHHBIX PpELICHWH B
METAJTYpPrHi0 U KaK UX MUHUMU3UPOBATh?

6. Kakumu kputepusMu cielyeT pyKOBOJCTBOBAThbCS MPU BHIOOPE METOAOB ONTHUMH3ALUU
IIPOU3BOJICTBEHHBIX MPOLIECCOB B METAILTYprun?

7. Kakue coBpeMEeHHbIE TEXHOJOIMHM IMO3BOJIAIOT MOBBICUTH 3(PPEKTUBHOCTH MHKEHEPHBIX
HCCIIEIOBAaHUM B METAJTyprUu?

CoBpeMeHHbIE TEXHOJIOTHH IHeprocoepeKeHHs1 B YEPHO

W MeTAJUIypruu

VK-1.1

AHanuzupyeT MpoOJIEMHYI0 CHUTYalHIO Kak
CUCTEMY, BBIABIISSI €€ COCTaBISAIOLIUE U
CBSI3M MEXAY HUMU

[IpumepHBIE TEOPETUUECKHUE BOTIPOCHI:
1. HepocraTku TpaauIIMOHHBIX CIIOCOOOB MPOU3BO/ICTBA JKEIE30PYAHOTO CHIPHSI.
2. OCHOBHBIC HaITPABJICHUS Pa3BUTHS DHEPrOCOSPETAFOIINX TEXHOJIOTHH.
3. HeoOxogmmocTh pa3pabOTKH W TPOMBIIUIEHHOTO OCBOCHHSI SHEprocOeperaroninx
TEXHOJIOTHI.
4. OcHOBHbIE TpeOOBaHUS K HOBBIM TEXHOJIOTHSIM W TEXHUKE: CHUKEHHE JHEPrOEMKOCTH

MIPOM3BOJICTBA; PaCHIMPEHUE CHIPHEBON 0a3bl METAILTYPIHH
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5. IIpou3BoacTBO 0COOO YUCTHIX YYI'YHOB U CTajel
6. IlepcrexkTUBHBIC HampaBieHUs Pa3pabOTKH HOBBIX TEXHOJIOTUH W TEXHUKHU H3BIICYCHUS
JKeJle3a U3 pyIHOTO U TEXHOI'€HHOTO ChIPbsl, BBIIIAaBKU 0CO00 YMCTOM CTalu
7. beckokcoBbI€ (BHEJOMEHHBIE) MPOLECCHI N3BICUCHUS KEJIe3a U3 PYJTHOTO U TEXHOTEHHOTO
CBIPbSI
8. Knaccupukanms cmoco0OB  OECKOKCOBOIO — W3BIICUEHHUS  JKele3a, Kparkas  HuX
XapaKTepUCTHUKA
9. XuMHUYEKHe MPOILECCH, MPOTEKAIONINE TPUIHEPrOcOEPETarOIINX TEXHOIOTUIX
YK-1.2 Kpurnuecku OLIEHUBAeT  HAJEKHOCTb IIpuMepHbIii IepedeHb NPaKTUYECKUX 3alaHUM:
UCTOYHUKOB HH(pOpMamuy, pabdoraer ¢ [To mnpencraBiaeHHOW cXeMe ONpeAenuTh crocod mpousBoAcTBa.  OOBICHUTH
IPOTUBOPEUYMBON MH(pOpMALMEN U3 Pa3HbIX KOHCTPYKLIMIO U NPUHIMI paboThl peakTopoB U arperatoB. OOBsSCHUTH HEOOXOIUMOCTH|
UCTOYHUKOB, ONpenenser npodensl B BHEJIPEHUS  JaHHOW TEXHOJOIMM B  Mpou3BOACTBO. Ompenenuts  mnpoliemy
uHpOpMaLUU, HEOOXOAUMON JUIsl pelIeHus IIPEJCTABICHHOTO MpoLecca
npoOJIEMHON CUTyallud, M NPOEKTUPYET
IIPOLIECCHI IO UX YCTPAHEHHUIO T\t
! == INS 23
l 171 I, Y=
VK-1.3 PazpabareiBaer u COJIEPIKATENBHO IIprMepHBIi epeYeHb NPAKTUYECKUX 3a1aHUMN:
apryMeHTHPYET CTPaTErui0  pPEUICHUs ITo mpencTaBneHHOM cxeMe ONpeAeanTh criocold mpou3BoACTBa. OOBICHUTH TEXHOJIOTHUIO.
npoOJIeMHON  cuUTyalluh  Ha  OCHOBE OOBSICHUTP HEOOXONMMOCTb BHEAPEHUS JTaHHOM TEXHOJOTMU B IMPOU3BOACTBO.
CUCTEMHOTO U MEXKIUCLUILUIMHAPHOTO Omnpenenuts MpobiaeMy MpeACcTaBICHHOTO Mpolecca

MOXOJ0B; CTPOUT CLEHApPUHM pPEaTu3aluu
CTPATETUH, ONIpPENesasi BO3MOXKHBIE PUCKU U
npejiarasi IyTH UX YCTPaHEHHUs!
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YK-2 — CnocoGeH ynpaBjisiTh MIPOEKTOM HA BCEX ATANAX €r0 KU3HEHHOr0 IHKJIA

I/IHHOBaIII/IOHHOC npeanpuHuMaTe/ibCTBo

Y4€TOM BO3MOJKHBIX PHCKOB pealli3aluy U
BO3MO)KHOCTEM MX YCTpAHEHUs], IUIAHUPYET

YK-2.1 @opmyJIHpyeT Ha OCHOBE ITOCTaBJICHHOM [TIpumepHBIil NEPEYEHb TEOPETUUECKUX BOIIPOCOB K 3a4ETY:
npo0aeMbl IPOEKTHYIO 3afauy U crnocod ee (1. CymHOCTb U CBOWCTBA MHHOBALIUH.
pelIeHusl 4epe3 pealn3anuio MPOEKTHOro 2. Mojenn MHHOBAIIMOHHOTO TpoIiecca.
yIpaBICHUSA 3. Ponb mpeanpuHuMarens B MHHOBAIIMOHHOM IIpoIiecce.
4. Knaccuduxanus THHOBaLUH.
5. OCOOEHHOCTh MApPKETUHTOBBIX MCCIIEJOBAHUH JUIsI BHICOKOTEXHOJIOIMYHBIX CTAPTAIIOB.
6. OcoOeHHOCTH MPOAAK HHHOBAIIMOHHBIX TPOIYKTOB.
7. JKu3HeHHBII LIUKI POIYKTA.
8. Teopus pemieHuss N300peTaTEIHLCKUX 3a1a4.
9. Teopust orpaHuYeHU
VK-2.2 Pa3pabaTbiBaeT KOHILIENIIMIO MPOEKTa B [IpuMepHBIil NepeyeHpb NPAKTUYECKHUX 33 IaHHMN:
pamKax 0003HaYCHHOMN npoOemsl: 1) TIpoananusupyiite BiusHUE HAKTOPOB MAKPO M MHKPOCPEIbI HA KOMIAHUIO
bopMmynupyeT 1eib, 3a1a4i, 000CHOBbIBaET |2) CIUIaHUPYHTE pPEHICHUS U MEPOINpPHUATHS [0 KOMIUIEKCY MAapKETHHI-MUKC (TOBapHas,
aKTyaJlbHOCTb, 3HAUYUMOCTb, OKUIAE€Mble | IIEHOBAasi, COBITOBAS M KOMMYHUKAIIMOHHAS TTOJIUTHKH).
pe3ynbTatel U BO3MOXHBIE cdepbl ux |3) [IpoaHanu3upyiiTe OCHOBHBIE INPEUMYIIECTBA Ballero MPOAYKTa, a TaKXKe YKaKHUTe
IPUMEHEHHUS OCHOBHBIE NPOU3BOJICTBEHHBIE M HHBECTHIIMOHHBIE 3aTPAThl HA €r0 Pa3padoTKY.
YK-2.3 Pa3pabatbiBaeT m1aH peanus3anuu MpoeKTa C 3ananus u3 npopeccuoHaIbLHON 00JIaCTH:

1) CmonenupyiitTe MOTPeOHOCTH MOTPEOUTENECH.

2) CocraBbTe MOACIb HOTpe6I/ITCJIBCKOFO ITOBCACHHUA.
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HEO0OXOMMBIEC PECYPCHI 3) IIpaBoBBIE HHCTPYMEHTHI TMPUOOPETECHHS M KOMMEPIHAIU3AlUH HHTEIICKTYaIbHOM
COOCTBEHHOCTH.
4) CpencrTBa HHAMBHIYATH3ANN IOPUINUYCCKUX JIHIT
VK-2.4 OcymiecTBisieT MOHHUTOPHHT xozaa [TpumepHBIil nEpeYEHb MPAKTUYECKUX 3aJaHUIA:
peanu3anuu MIPOCKTA, koppekTupyeT [1) CocTaBbTe OFOIKET MEPOIPUATHIA 110 BHIBOIY IPOIYKTa Ha PHIHOK.
OTKJIOHEGHHUSI, ~BHOCHUT  JIONOJHHUTEIbHBIC |2) MeTo bl pa3paboTKH MPOIYKTA.
U3MCHEHHsI B IUIAH pealu3alldk MpoekTa, |3) OleHka ypoBHS TOTOBHOCTH TEXHOJIOTHH.
YTOYHSIET 30HEI otBeTcTBeHHOCTH |4) [IpOBeCcTH MaTEHTHBIN OUCK
Y4aCTHUKOB MTPOEKTA
VK-2.5 IIpennaraer POLEAYPHL " [Ipumep TecToBOrO 3a1aHUA:
MEXaHU3Mbl OIIEHKM KadecTBa IIPOeKTa, | 1. BerOepure npaBuibHbIN oTBeT. CTapTam — 3To
HH(pacTpyKTypHBIC YCIOBUS JUIS a. HeJaBHO IOSIBUBINASACS KOMITAHUS

BHCAPCHUS PE3YJIbTATOB IIPOCKTA

0 MaJIeHbKas KOMIIaHH

B. HOBast koMrianus B cepe I T

I. BpEMEHHas OpraHu3alivs, Co3/1aHHas i MoucKa OU3HeC-MOAeT!

JI. BCE OTBETHI BEPHBIE
2. BeiOepute npaBUIbHBIM 0TBET. UTO MOHMMAETCS MOJ HOPMOH 10X01a, MPUEeMIEMOM s
uHBEcTOpa?

a. COOTHOIIIEHHE TPUOBLIN U CPEICTB, UHBECTUPYEMBIX B IIPOEKT;

0. COOTHOIIIEHNE WHBECTUIIMOHHBIX 3aTPaT U MPUOBLITN

B. COOTHOIIEHHE YHUCTOr0 10X0Ja U CPEACTB, UHBECTUPYEMBIX B IPOEKT

CoBpeMeHHBI HHKMHHUPHHT METAIYPrH4€CKOro Npou3BoACTBA

YK-2.1

@opMynupyeT Ha OCHOBE ITOCTaBICHHOW
npoOIeMbl IPOSKTHYIO 3a7lady U CIocod ee
pelIeHusT Yepe3 pean3aluio POESKTHOTO
yIpaBIeHUS

Ilepeuensb BOnpocoB A1l NOATOTOBKH K 3a4eTy

1. CocraB wMmeponpusTHii WHXHHUPUHTA TIPU BEICHUH TEXHOJOTHYECKOrO TpoIecca
IIPOM3BO/ICTBA YEPHBIX METAJLJIOB;

2. QOuepenHOCTh MEpONPUATHNH WHXUHUPUHTA TPU TPUHATHH Mep IO YCTPaHEHUIO
HapyILICHUH MpaBWJI SKCIUTyaTallMi U TEXHUYECKOT0 00CIy)KMBaHHsI 000y 10BaHMUS |

— TlocraHoBKa MH)XEHEPHOH MPOOIEMBI.

— TexHuveckoe 3a/laHue Ha MOAECPHHU3AINIO 000PY10BaHHUS.

— Pa3BuTHE MHKUHUPUHTOBBIX TEXHOJIOTUH B BOIIPOCAX MPOU3BOJCTBA YEPHBIX METAIIJIOB.
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OcoOennoctu (GOPMYJIUPOBKH TMPOEKTHON 3a7auyd B OOJACTH MPOU3BOJCTBA YEPHBIX
METaJUIOB
CocrtaB MepoOnpHUSATHH HWHXUHUPUHIA TPU BEICHUU TEXHOJIOTMYECKOro Ipouecca
00paboTKH CTAIH.
VK-2.2 PazpabarbiBaeT KOHLIEMIMIO TIPOEKTa B IlepeyeHnb BONPOCOB /IVIsl MOATOTOBKH K 3a4eTy
pamKax 0003HaYEeHHON poOIEeMBI: PazBuTne  MHXMHUPUHIOBBIX  TEXHOJOTMA B MpoOLEccax  METauIypruyecKoro
dbopMynupyeT 1enb, 3a1a4u, 000OCHOBBIBAET IIPOU3BO/ICTBA.
aKTyaJlbHOCTh, 3HAYUMOCTB, OXHIACMBIC [TnanupoBaHue pabOT MpU pean3aluy MPOCKTa.
pesy/nbTaTel U BO3MOXHBIC COepbl  HX Pa3BuTHE NH)XKMHUPUHTOBBIX TEXHOJOTUI B MpoOLeccax MPOU3BOICTBA CTAIM U YyT'yHa.
MIPUMEHEHUS
VK-2.3 Pa3pabarbiBaeT 1iaH peanusaiuu MpoeKTa ¢ IlepeyeHb BONPOCOB /IVISl NOATOTOBKH K 324€Ty
Y4C€TOM BO3MOJKHBIX PHCKOB pCaM3alyiu U ITyTn pemenus noCTaBICHHON 33Ja4X IIPOEKTA.
BO3MOXKHOCTCH HX YCTPaHCHMS, IJIAHUPYCT Pa3BuTHE MH)XKMHUPUHTOBBIX TEXHOJOTHI B MPOIECCAaX HEMPEPHIBHOW PA3JIMBKHU CTaJIH.
HEOOXOIMMBIC PECYPCHI KonTponb xona peanuzanuu npoekta. OCOOEHHOCTH.
OCHOBBI pEeUH)KUHUPUHTA
Pa3paborarh KOMIUIEKC WHKUHUPHHTOBBIX MEPOIPHUSATHI [Isi KOHTPOIs MapaMeTpoB U
I0Ka3areJiel NpoLeccoB NOATOTOBKM IIMXTOBBIX MAaTEPUAJIOB K CIIEKAHUIO
VK-2.4 OcymecTBisier MOHUTOPUHT xo/a IIepeyeHb BONPOCOB AJIs1 HOATOTOBKH K 3a4€Ty
pecann3anun IIPOCKTAa, KOPPECKTUPYCT [TprHIIMITBI KOPPEKTUPOBKHU X0/1a peaIu3aluy NpoeKTa. JlomyCcKu U pUCKHU.
OTKJIOHCHHMA, BHOCHUT JOIIOJIHUTCIIBHBIC Coomro IICHUE rpaq)HKa peanu3anuu MpoeKTa.
W3MEHEHHUSI B IUIAH pPEAJN3alMU IPOEKTa, TeXHOTOTHYECKH T ayIHT.
YTOUHSET 30HBI OTBETCTBEHHOCTHU JIOKyMEHTaIbHBIIT ay/IuT.
YHaCTHUKOB IPOCKTA OcoOEHHOCTH MTPOBEEHUS aBTOPCKOr0 HaA30pa
Pa3paborarh mociieoBaTebHOCTh UHKUHUPHUHIOBBIX PAa0OT AJIsi KOHTPOJISL COOJIIO/IEHUS]
TEXHOJIOTHYECKUX PETVIAMEHTOB MPOLECCA MUXTOMOATOTOBKH
VK-2.5 [Ipemaraer MIPOLENYPHI 51 IlepeyeHb BONPOCOB /Il MOATOTOBKH K 3a4€Ty
MCXaHU3Mbl OLCHKM Ka4YeCTBa IIPOCKTA, OdepeaHOCTP MEPONPUATHH HWHXHHMPUHIA MPU MNPUHATHM MEp IO YCTPAHEHUIO
nH(]pacTpyKTypHBIE yCIOBUS TUTS HApYIICHUH TTPaBIII AKCIUTYaTaIlMH U TEXHUYECKOTO 00CITYy:KUBaHUS 000PYIOBaHHUS.

BHCAPCHUSA PC3YJILTATOB IIPOCKTA

[InanupoBanue pabOT TMpU MNPOBEACHUU IUIAHOBO-TIPEAYNPEIUTEIHHBIX PEMOHTOB]
000pyIOBaHNUs AJIEKTPOCTATIEIUIABUIILHOTO 1IeXa.
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[TpuHIMIIBI OLIEHKH KaYeCTBa MCIIOJHEHUS [TPOEKTA.

[TpuHLIMIIBI BHEAPEHUS PE3YIbTATOB MPOEKTA B IPOU3BOJICTBO
Pa3paborarb  KOMILJIEKC ~ WHXHUHHPUHTOBBIX  MEPOIPUSATHUI
aroMepalMoOHHOro Iexa

CnnanupoBarh MPOU3BOJACTBEHHOE 3a/JlaHUE IO IPOBEJIECHUIO

JUIS  PEKOHCTPYKIUY|

BHEINEYHOH 00paboTKH

MCTaJJIa C YUCTOM TCXHHUYCCKUX U TCXHOJIOTMYCCKUX MCEP.

YK-3 - Cnnocoden OpraHu3oBbIBATHL U PYKOBOJAUTDL paGOTOﬁ KOMaHAbI, BblpaﬁaTblBaﬂ KOMAaHAHYH0 CTPATErui0 AJs JO0CTHKCHUSA NOCTaBJIEHHOM

eJau

HNuHoBanmuoHHOE NPpEeANPUHHUMATEC/ILCTBO

YK-3.1 BbipabaTeiBaeT ~ CTpaTerui0  KOMaHJHOU [IpumepHBIii IepeueHb TEOPETUUECKUX BOIIPOCOB K 3a4ETy:
paboThl U HAa ee OCHOBe opraHusyeT oToop|l. Pacmpenenenue poseit B KomaH/e.
YJCHOB ~ KOMaHAbl Ul JOCTWXeHus|2. Pa3Butue KoMaHIbl.
[1OCTABJICHHOW LIEIH 3. Co3nmanue OM3HEC-MOJICIH.
4.  dopmanuzanus OM3HEC-MOJICIH.
5.  Tpanchopmanus 6uzHec-Moenu B OU3HEC-TUIaH.
6. Meroauku pa3BUTHUSA cTapTarna.
7. Ortamnbl pa3BUTHA cTapTana
YK-3.2 [enerupyer [TOJTHOMOYHS YJIeHaM IIpuMepHBIii IEpeYeHb IPAKTUYECKUX 3aJaHUMN:
KOMaHJbl M pacmnpenenser mnopydenus, |l. Hapucyiite nopoxHyro kapTy pa3BuThsa Bamero npoekra, ykazaB OCHOBHBIE BEXH, KOTOPBIE
OpraHu3yeT M  KOpPpeKTUpyeT paboTy [HEoOXOOUMO MpONTH cTapTamy B Ipolecce pa3BUTHS CBOEro OH3Heca, BKIOYas
KOMaHJIbI, JaeT OOpaTHYIO CBSI3b IO |[HEOOXOIUMOCTH MPUBICUYCHHS (DMHAHCUPOBAHMS, TIPOLIECC TOPAOOTKH MIPOIYKTA, PACIIUPEHHE
pe3yJpTaTamMm KOMaH/bl IIPOEKTA, 3aIlyCK MAPKETUHIOBOM KaMIIaHUH U T.J.
2. Kak co3narb koMaHmy
3. XapaKkTepuCTUKN KOMaHIHOTO JINJEPA.
4. Kak MOTUBHpPOBATh KOMaHy?
5. Komananeiit gyx.
6. KomaH1HbII TUIED
YK-3.3 Opranuszyer oOCyXIeHUE pPe3ylIbTaToB [IpuMepHBIil nepeyeHb MPaKTUYECKUX 3a1aHHN:

pa6OTLI, B T.W. B paMKaxX JIUCKYCCHU C

MMPUBJICYCHUCM OIIIOHCHTOB

1. YMHBIN )KU3HEHHBIH UK TPOAYKTA.

2. Pacuer nieHbl TUIIEH3UU U BUIBI TUIATEXEH
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3. IlpoBeneHune neperoBOpoB JUIs 3aKIIOUCHHUS KOHTPAKTa ¢ HHAYCTPHAIBHBIM 3aKa34UKOM
4. Metop! ouleHKH 3(pPEeKTUBHOCTH TPOECKTOB.

5. OmeHka MPOEKTOB HA PAHHHUX CTaSIX HHHOBAI[HIOHHOTO PA3BUTHSL.

CocTaBbTe KapTy PUCKOB HHHOBAIMOHHOTO IPOCKTA

dusnocopust

YK-3.1

BripabaTeiBaeT CTpaTervi0  KOMAaHIHOW
paboThl U Ha €e OCHOBE OpraHU3yeT OTOOp
YJIEHOB  KOMaHAbl I  JTOCTHKECHUS
[MOCTaBJICHHOM LIeJn

BeinonHenue keic 3ajaHuii U MPOEKTOB B rpynne. Pe3ynpTaTel NpeIcTaBUTh B BUJIE
npe3eHTanuy. BapuaHTsl Keiic — 3a1aHuii:

1. B pamkax CHHEpPreTM4eckod KOHLIEMLUU CUYUTAETCA, YTO OOIMMMM s BCEX
HBOJIIOLMOHUPYIOILUX CUCTEM SIBJIAIOTCS: - HEPaBHOBECHOCTb, - CIHOHTAaHHOE 00pa3oBaHUE
HOBBIX MUKPOCKOIIUYECKHUX (JIOKAIbHBIX) 00pa30BaHM, - U3MEHEHHUS] HA MaKPOCKOIIMYECKOM
(cucTeMHOM) ypOBHE, - BO3HUKHOBEHHE HOBBIX CBOIMCTB CHCTEMBI, - 3Tallbl CAMOOPTaHU3aUH
1 (UKCalMy HOBBIX KauecTB cucTeMsbl. [Ipoananusupyiite faHHOE 0JI0KEHUE, MOIBITAUTECH
HalTH ero MoATBEpKACHUE, IPUBEAUTE HAIJISIHBINA IPUMEpP, OCHOBAaHHBIN Ha Ballleil Hay4HO-
HCCIIeIOBATEIILCKON padoTe.

2. Komuccust Coro3a HEMEIKUX MHKEHEPOB, KOTOpasi 3aHUMAETCsl «OCHOBAMU OLIEHKU
TEXHUKH», OIpEAETIia BOCEMb IIEHTPAIbHBIX ILIEHHOCTHBIX 00JIaCTel TEXHUYECKON
nesrenbHocTH: 1. CnocoOHOCTE  (YHKUMOHHUPOBaHUS. 2.  DKOHOMHYHOCTb. 3.
bnarococrosinue.4. 3mopoBbe 5. besomacHocth. 6. KauecTtBo okpykaromieit cpenbl. 7.
KayectBo obOmectBa. 8. PaszButue nuunoctu» (Anous XynuHr). Ilokaxkute, Kak 3TH
LIEHHOCTHBIE ACMEKThl B3aHMOCBSI3aHbI, KaKyl0 HEPApXUI0 MEXAY HUMHU MOXKHO OOHApPYKUTh
U KaK OHU BIMSAIOT Ha COLUAJIBHOE M3MEPEHHE U OTBETCTBEHHOCTb WHIYKEHEPHOMN
JIeSITEJIbHOCTH.

YK-3.2

[enerupyer MTOJIHOMOYUS YJIeHaM

KOMaHJIbl W pacnpeleisieT INOpy4eHHUS,

OpraHu3yeT M  KOpPpeKTHUpyeT paloTry

KOMaH/bl, JaeT o0OpaTHYI CBSI3b IO
e3yibTaTam

Ilepeyens TeopeTHYEeCKHX BONPOCOB ISl 3a4eTa:

1. CounanbHas ¥ HPAaBCTBEHHAs OTBETCTBEHHOCTh YUEHOTO U €€ BIUSHUE Ha pa3BUTHE
HAay4YHOTO 3HaHMA. 2. MopaibHble LEHHOCTH «Majod HayKu» U «OOJbIIOW Haykum». 3.
BHyTpeHHs 1 BHEIIHSS 3THKA HAyKH.

YK-3.3

Opranu3yer OOCYXJACHHUE pe3yIbTaTOB
paboTel, B T.4. B paMKaX JWCKYCCHU C
MPUBJICYCHIEM OMTIOHEHTOB

IIpumepHBIe NpaKTHYECKHE 3aJaHUA JJIS 3a4eTa:
1. [Touemy coBpeMeHHasi HAyYHO-TEXHUYECKasl MapagurMa He MOXKET ObITh ITHUYECKU
HelftpanbHON? 2. OxapakTepu3yiiTe 0COOEHHOCTH IIEHHOCTHBIX OPHEHTAllMid y4YeHOro B

IMPpOHECCEC HAYYHOI'O ITOMCKaA.
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YK-4 CnocodeH NpUMeHAATh COBPeMEHHble KOMMYHHMKATHBHbIE TEXHOJIOTMM, B TOM 4YHCJIe HA MHOCTPaHHOM(bIX) f3bIKe(ax), AJd
aKaJIeMHY€eCKOro U Npo(hecCHOHAJIBLHOI0 B3auMOAeHCTBUS

OCHOBBI HAYYHOH KOMMYHUKAIMH

YK-4.1

YcranasnuBaet

KOHTAaKThbI n

OpPraHu3ycT 06HI€HI/IG B COOTBETCTBHH C

MOTPEOHOCTIMU

COBMECTHOU

JACATCIIbBHOCTH, MUCIIONIBb3Yydd COBPCMCHHBIC
KOMMYHUKAIIMOHHBIC TCXHOJIOI'MHA

[ I[puMepHBIii TECT:

1. Crneunduueckas popma npodeccuoHaIBPHOTO OOIIEHUS, OCHOBAaHHAs Ha OOMEHe
Hay4YHOH MH(OpManueil — 3To a) MaccoBask KOMMYHHKalus 0) Hay4dHas KOMMYHHUKAIUS B)
MEXXKYJIbTYpHasi KOMMYHUKALIUS.

2. Mumuka, xecTbl, (OTOZOKYMEHTBI, TEMII PEYH — 3TO ... CPEACTBA HAYYHOM
KOMMYHHKAIMH a) BepOanbHble 0) HeBepOanbHbIE B) TEXHUUYECKHE.

3.Yto He sBISAETCA TEXHUYECKHM CPEJICTBOM HAYYHOH KOMMYHHMKAIMU a) pedb 0)
TeneKoH(epeHIIHs B) SJICKTPOHHBIC PACCHIIKH T') (aKc

4. KondpoHTtaius JISKUT B OCHOBE ... a) TUCKYCCUH O) TTOJIEMUKH

5. Onpenenute XapakTep Hay4HOH MOJEMMKH IO €€ LEIH: MO0eIuTh JTIOOBIM ITyTeM,
MCTIONB3YS JIOKHBIE JOBOJIBI ) 9BPUCTUUECKUN 0) COOUCTHUECKHI B) allOAUKTUIECKUN

6. DBpUCTHUYECKUI XapaKTep Hay4Has IOJIEeMUKa OOpeTaeT: a) Korja Iefib MOJIEMUKY]
COTIPsDKEHA C JOCTH)KEHHEM HCTHHBI, OCHOBAaHHOW Ha 3aKOHAX MBIIIICHUS W JIOTUYECKHX
MpaBUiIax Urpbl; 0) KOrJa Lelb CIopa CBOJUTCS K TOMY, YTOOBI CKJIOHUTh K CBOEMY MHEHMIO
coOeceIHMKA; B) KOTJa Lelb — MOOEIUTh JH00BIM ITyTeM, IIPETHAMEPEHHO UCIOJIb3Ys JIOKHBIE
ITOBOJIBI.

7. Tlouck HaydHoro coryacusi, (OpMHUpPOBAaHUE OOIIETO MHEHHUS — IIeJIb a) cropa 0)
MOJIEMUKH B) IUCKYCCUU

8. UTo HE OTHOCUTCS K CHJIbHBIM apryMEHTaM a) TOYHO YCTaHOBJIEHHbIE (DaKThI 0)
BBIBOJIbI, ITOJTBEP)KACHHBIE AKCIEPUMEHTOM B) YIOBKH M CYXKICHHS, IOCTPOCHHbBIC HA
QIoru3Max r) 3aKII0UEHHUs HKCIIEPTOB

9. AmormsamMm — 93TO a) MpUeM pa3pylIeHUs JOTMKH, O) MpHUeM JIOTHYECKOH
AQpryMEHTallld, KOTOPBIA MpEeACTaBlIseT COO0OM yMO3aKIIOUEHHE, COCTOsIIee M3 Tpex
CYXJIEHUI: IBYX MOCBUIOK M BBITEKAIOIIEr0 U3 HUX BBIBOJIA; B) CiIydaiiHasi, HEOCO3HAHHAs WY
HenpeIHaMepeHHas JIorndeckasi olmnOKka B MbIIIIEHUH (B JOKa3aTeNbCTBE, B CIOPE, AUAJIOTE);
') YJIIOBKA, MONBITKA MOJYYUTh HEONPaBJaHHOE MPEUMYLIECTBO OJHON M3 CTOPOH B HAyYHOMH
ITUCKYCCHH.

YK-4.2

CocraBisieTr

JIETIOBYIO

[IpakTHueckue 3a7aHus:
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NOKYMEHTAllM0,  CO3JaeT  pa3jMyHble
aKaJeMUYeCKHe WIH NpogecCHOHATbHBIE

Bananue 1: Haiinute B untepuere Ha caiitax ObC «Jlaub», «Kubepienunka» miu «elibrarys
HAy4YHBIC CTAThH MO TeMaM, OJU3KUM K TEME BaIllero Hay4dHOro uccienoBanus(l- 2 crarbu HA

TEKCTBl Ha PYCCKOM M HHOCTPAHHOM [BBIOOp), W IpoaHaau3upyire ux. IIpocieaure ABMKEHHWE HAYYHOM MBICIH OT MPOOIECMHOM

SI3bIKaX CI/ITyaHI/II/I K BBIBOJaM. BBIHI/IH_II/ITG A3BIKOBBIC CpeI[CTBa TOHAJIBHOCTU MW OILCHOYHOCTH:
yKa3aHHe Ha OTCYTCTBHE WJIM HEMOJHOTY 3HAHHM, HA COMHCHHE, IPEANOI0KEHUE, THIIOTE3Y,
OMBIT UCTOpUHU U Ap. Kakue s3bIKOBBIC CPEACTBA MCIIOJIB3YIOTCS IS OIICHKH IIEJICH, MeTo/a
MCCIIeI0BaHus, pe3yabTaToB aestenbHocTH? Kak BBoasTcs uaes u rumore3a? CoOomaaTes
VI HpaBI/IJIa HOFquCKOﬁ apFYMeHTaIII/II/I, I/ICHOJII)?;YIOTC?I JIN HpI/IeMBI KpHTquCKOﬁ
aprymeHTanuu B crathe? CrenaiiTe BbIBOABI. Hamuinute HaydyHYIO CTAThIO [0 TEME BAIETO
MCCIIEJOBAHMSI.

VK-4.3 IIpencraBusier PE3yJIbTaThI [IpakTHyeckue 3a1aHus:

1CCIIEI0BATEIbCKOM u MIPOEKTHOM Bamanue 1:. Haiinure Ha caiite DBC «Jlanb» wiu 6ubanorexke PUHII, elibrary crarbu,

NeITEIbHOCTH Ha Pa3lIMYHBIX MyOJUYHBIX [COJACPIKAIINE AUCKYCCHIO MO Balllel HAy4yHOH CHENUATbHOCTH, W MpoaHau3upyite ux. Kak

MEpOIIPUATUAX, y4acTBYET B [BBICTPOEHA apryMeHTalusl B HayuyHOU nuckyccuu? Jlaiite 0030p OCHOBHBIX TOUYEK 3PEHHUS IO

aKaJIeMUYeCKHX M MpOo(EeCcCHOHANBHBIX |MaHHOMY mnpenmery? B dem cytb cropa? CdopmynupyiTe CBOIO TOUKy 3peHus. Kto u3

JUCKYCCHAX Ha PYCCKOM W HMHOCTPAaHHOM
MI3BIKAX

ONIMOHEHTOB Oosiee yOemuTeneH, Ha Baml B3rAA? YTo BBl MOXKETE CKa3aTb O POJM 3TOU
ITMCKYCCUM B pa3BUTHM Hayku. llpuBeaure CBOM NpUMEphl aKTYalbHBIX Ui COBPEMEHHOMN
HayK! JUCKYCCHUI.

3aganue 2: IloArotoBbTe CBOE BBICTYIJICHHE HAa BBIOPAHHYIO IPYMION TeMy Hay4HOM
ITCKYCCHH

HNHocTpanHbIil A3bIK B IPO(eCCHOHAIBHON AeATeIbHOC

TH

YK-4.1

YcTanaBiuBaeT KOHTAKTEI u
OpraHu3yeT OOIleHHE B COOTBETCTBUU C
MOTPEOHOCTIMU COBMECTHOM

JACATCIIBHOCTH, MUCIIONIB3Yyd COBPCMCHHBIC
KOMMYHUKAIIMOHHBIC TEXHOJIOTUH

Hepeuenb meopemu4ecKux 6onpocoe 0711 HOOZ0MOBKU K 3auemy:

1. Current trends in development of a product mix, equipment and technologies of plate
rolling.

2. Current trends in development of a product mix, long products equipment and
technologies.

3. Current trends in development of hybrid metal forming processes.

4. Current trends in development of a product mix, equipment and technologies of drawing.
5. Current trends in development of a product mix, equipment and technologies of hot strip
mills.

6. Current trends in development of a product mix, equipment and technologies of cold
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7. Current trends in development of a product mix, equipment and technologies oOf
incremental sheet forming.
8. Current trends in development of technologies of heat treatment and coating to confer
additional service properties on rolled products.
9. Current trends in development of a product mix, equipment and technologies of producing
steel wire ropes.
10. Current trends in development of a product mix, equipment and technologies of tube
making.
11. Current trends in development of a product mix, equipment and technologies of forging.
12. Current trends in production of cold rolled products for a car industry.
13. Current trends in production of hot rolled products for a car industry.
14. Current trends in production of plates for large-diameter pipes.
15. Thermomechanical processing of low-alloyed steel strips to achieve a complex
combination of mechanical properties.

YK-4.2 CocraBisier JIETIOBYIO Pacckaz-npeacraBnenue o cede, cBoel crnenuaabHOCTH (00pa3oBaHUM), pacckazaTh O

JAOKYMCHTAIHIO, CO3MaeT  pPa3IM4HBIC |HaygHOM pYKOBOAUTENE, O chepe HAayYHBIX HHTEPECOB U HAMPaBICHUH HCCIEI0BaHUS.

aKaJeMUYeCcKre WM MpodheccuoHabHbIE
TEKCTbI Ha PYCCKOM M HHOCTPAaHHOM
S3BIKAX

Hepeuenb meopemuviecKux 6onpocoe 07131 HOOZ0MOBKU K 3auemy:

1. Current trends in development of a product mix, equipment and technologies of plate
rolling.

2. Current trends in development of a product mix, long products equipment and
technologies.

3. Current trends in development of hybrid metal forming processes.

4. Current trends in development of a product mix, equipment and technologies of drawing.
5. Current trends in development of a product mix, equipment and technologies of hot strip
mills.

6. Current trends in development of a product mix, equipment and technologies of cold
rolled sheets.

7. Current trends in development of a product mix, equipment and technologies of]

incremental sheet forming.




Koo
uHoukamopa

HH()MKClWlOp oocmudicenus KomnemeHyuu

Oyenounvie cpedcmea

8. Current trends in development of technologies of heat treatment and coating to confer
additional service properties on rolled products.

9. Current trends in development of a product mix, equipment and technologies of producing
steel wire ropes.

10. Current trends in development of a product mix, equipment and technologies of tube
making.

11. Current trends in development of a product mix, equipment and technologies of forging.
12. Current trends in production of cold rolled products for a car industry.

13. Current trends in production of hot rolled products for a car industry.

14. Current trends in production of plates for large-diameter pipes.

15. Thermomechanical processing of low-alloyed steel strips to achieve a complex
combination of mechanical properties.

VK-4.3

IIpencrasnser pe3yJbTaThl
MCCIIEI0BATENIBCKOM U IIPOEKTHOM
NEesITeIbHOCTH Ha PA3IMYHBIX MYOJMYHBIX
MEPOIIPUATHUAX, Y4aCTBYET B
aKaJeMUYECKUX M NPO(ecCHOHAIBHBIX
JUCKYCCHAX Ha PYCCKOM W HMHOCTPAaHHOM

MI3BIKAaX

Pacckaz-nipencraBnenue o cebe, cBoel crienuaabHOCTH (00pa3oBaHWM), paccka3aTh O
HAyYHOM pPYKOBOAMTENE, O c(epe HaydHBIX HWHTEPECOB M HANPABICHUU HCCIICIOBAHUS,
0003HAYUTh TPUMEPHYIO TEMY HCCIEIOBAaHUA M OOOCHOBATh AaKTYaJlbHOCTH IPOBOJAMMON
paboThl, a TaK)Ke MPAKTUUECKOE MPUMEHEHHUE MPeroIaraéMbIX pe3yabTaTOB UCCIIEeTOBAHMUS.

YK-5 - Cnoco0en aHaIM3UPOBATh U YYUTHIBATH Pa3H000pa3ue KyJbTYP B Npolecce MeKKYJIbTYPHOT0 B3aMMO/1eiicCTBUA

OCHOBBI HAYYHOH KOMMYHHKAIUH

YK-5.1

Crniocoben aHAJIN3UPOBATh u
YYUTBIBATh ~ pa3HOOOpa3ue KyJabTyp B
rpoiecce MEXKYIBbTYPHOIO
B3aUMO/ICHCTBUS

3aoanusa:

3ananue 1: Haiinqure Ha caiite DBC «Jlanb» wnu 6ubmmorexe PUHII, elibrary cratey
[0 Ballleil HAYYHOM CHENUAIbHOCTH W MpoaHanm3upynte ux. Kak Bbl OLIECHMBAETE CHUITY)|
ApryMEHTOB B 3TOH HayuyHOU mnosieMuke? CoON0aloT JIM aBTOPHI 3aKOHBI apryMEHTAIUH:
[paBUja JIOTUYECKOM AapryMEHTAllM¥, KPUTUYECKOM apryMmeHtranuu. IIpumenserca
rcuxosoruueckas aprymeHtanus? Mcrnonb3yloT gu aBTOp/aBTOPHI COGU3MBI/IApagoru3Mbl?

BrinuinTe W3 CTaThbU CIICLHAJIbHEBIC CpeacTBa HAYYHOr'o CTHIIA. BrimuiunTe U3 cTraThH

M3BIKOBBIC CpEACTBA, C IMOMOMIIBIO KOTOPBIX AaBTOPHI BbIpAXKAOT CBOUW SMOIMHU U CBOC
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OTHOILIEHUE K OIIIOHEHTY.

3ananue 2: Haiigurte Ha caiite ObC «Jlanp» unu 6ubmmorexke PUHII, elibrary crarey
M0 Ballell HaydyHOM creuuanbHOCTH. [IpoaHanu3upyiiTe apryMeHThl CTOPOH (JIOTMYECKYIO,
KPUTHYECKYI0O M IICMXOJIOTMYECKYIO0 aprymeHranuio). IIporectupyiiTe TEKCThl Ha HaJlU4yHue
mapanoru3mMoB u cogusMoB. [IpencraBpTe CBOIO TOUKY 3peHHUs Ha BOmpoc. B yem mpuuuHBI
MOSIBJICHUS MTOI00HBIX TUCKYCCUN U YTO OHU JAIOT HayKe?

VK-5.2

Brnaneer HaBBIKaMM TOJEPAHTHOTO
IIOBCACHU npu BBIITOJIHEHU N
pohecCuOoHANBHBIX 3aa4

3aoanus:
3ananue 1: [loaroroBeTe CBOE BHICTYIUICHHE HA BHIOPAHHYIO TPYMIIION TeMy Hay4HOU
ITUCKYCCHUH.
[IpoBenute IHUCKYCCHIO, YYUTBHIBAsI MpaBUia JIOTUYECKOM apryMEHTalMu W OSTHKY)
MEXKYJIbTYPHBIX U MEKIMYHOCTHBIX OTHOIICHUH, U TPEOOBAHUS TOJIEPAHTHOCTH.
3ananue 2: lcnonb3ys Poccuiickuii MHAEKC HAay4dHOIO LMTHPOBAHUS, HAMAHUTE
CTaThM, ONMYOJMKOBAHHBIE 3a TPU TMOCIEAHMX Mecsla YYCHBIMH YHHUBEPCUTETA WIIH
OpraHu3aIy, B KOTOPOil BBl yuuTech WM paboTaere. Ha ocHOBE 3arollOBKOB U pe3rOME
ATUX CcTaTel mompoOyiiTe BHIOpaTh OJHY CTaThIO AJS pa3BieKaTeNbHOM HOBOCTH U OJHY
CTaThIO I Mo3HaBaTenbHO HoBocTH B CMU. HanmuiinTe TEKCT HOBOCTH.
3ananue 3:I[lpuagymaiite 3aronoBok u Hanumurte JINJ] HOBOCTH, O OMM3KOM BaM

npobuemaruke. [Ipogymaiite, kak Moria Obl 3By4aTh HOBOCTH O Balllel Hay4yHOI pabore.

Puitocopus

YK-5.1

Cnocoben aHaJIM3UPOBATh H
VAIUTBIBaTh pa3HOOOpaswe KyJabTyp B
rpouecce MEKKYJIbTYPHOTO
B3alMOJICUCTBUA

Ilepeyens TeopeTHYEeCKHX BONPOCOB ISl 3a4eTa:

1. ConmanbHas 1 HpaBCTBEHHAsi OTBETCTBEHHOCTh YUEHOTO U €€ BIIMSHUE HA Pa3BUTHE
HAyYHOTO 3HaHUA. 2. MopajabHble IEHHOCTH «Majlod HayKu» U «OOJIBIION Haykum». 3.
BHyTpeHHsIS 1 BHENIHSIS 9THKA HAyKH.

YK-5.2

Bnageer HaBbIKaMH TOJIEPAHTHOTO
MOBEICHUS npu BBITIOJTHCHUH
npodecCHOHANBHBIX 3a7a4

IIpumepHBbIe NpaKTHYECKHE 3aJaHUSA JJISl 3a4eTa:
1. ITouemy coBpeMeHHasi HAy4HO-TEXHUYECKasl MMapajurMa He MOXET OBbITh 3THYECKH
HeiTpanpHOU? 2. OxapakTepusyiiTe OCOOEHHOCTH IE€HHOCTHBIX OpHEHTAIMi Yy4YeHOTO B

MponcCcCC HAYYHOIO IMOMCKaA.

HNHocTpanHblii A3bIK B IPO(eCCHOHAIBHON NeATe1bHOCTH
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VK-5.1 CriocoOeH aHalnM3MpoBaTh M YYUTHIBAThH Pacckaz-npeacraBienue o cede, cBoei cnenuaibHOCTH (00pa3oBaHMU), paccKa3aTh O
pasHOOOpasie  KyibTyp B IIPOLECCE |gayyHOM pPyKOBOAWTENE, O cdepe HAyUHBIX HMHTEPECOB M HAIPABICHMM HCCIIEIOBAHUSA,
MEKKYILTYPHOTO B3aUMOCHCTBHIA 0003HAYUTh MPUMEPHYIO TEMY MCCIENOBaHUS M OOOCHOBATH AKTYAILHOCTH [POBOIAUMOMN
paboThl, a TAK)KE MPAKTUUECKOE IPUMEHEHHUE MPEANOIaraéMblX pe3yabTaTOB UCCIEJOBAHMSL.
VK-5.2 Bnaneer HaBbIKaMU TOJIEPAHTHOTO [[lepeuens meopemuueckux 60nPocos 011 ROO2OMOBKU K 3a4eny:
[10BEJICHUS npu BBIMMOJIHEHUK |1, Current trends in development of a product mix, equipment and technologies of plate

pohecCuOoHANBHBIX 3aa4

rolling.

2. Current trends in development of a product mix, long products equipment and
technologies.

3. Current trends in development of hybrid metal forming processes.

4. Current trends in development of a product mix, equipment and technologies of drawing.
5. Current trends in development of a product mix, equipment and technologies of hot strip
mills.

6. Current trends in development of a product mix, equipment and technologies of cold
rolled sheets.

7. Current trends in development of a product mix, equipment and technologies Of
incremental sheet forming.

8. Current trends in development of technologies of heat treatment and coating to confer
additional service properties on rolled products.

9. Current trends in development of a product mix, equipment and technologies of producing
steel wire ropes.

10. Current trends in development of a product mix, equipment and technologies of tube
making.

11. Current trends in development of a product mix, equipment and technologies of forging.
12. Current trends in production of cold rolled products for a car industry.

13. Current trends in production of hot rolled products for a car industry.

14. Current trends in production of plates for large-diameter pipes.

15. Thermomechanical processing of low-alloyed steel strips to achieve a complex

combination of mechanical properties.
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YK-6 Cnoco0eH onpeaejsitb U peajiM30BbIBATHL NPHOPHUTETHI COOCTBEHHON AeSiITEJIbHOCTH M CIHOCOObI ee COBEPIIEHCTBOBAHHMSI HA OCHOBeE

CaMOOLIEHKH
MeTtoa0s10r1s 1 METOAbI HAYYHOT'0 HCCJIeI0BAHUSA
VK-6.1 Omnpenensier o0Opa3oBaTelbHbIE Ilepeuenvy meopemuueckux 6onpocos:
noTpeGHOCTH " crioco6sr |1. CyIIHOCTE IOHATHS «HayKa». EcTecTBEHHBIC, OOIIECTBEHHBIC, T'YMaHUTAPHBIE HAYKU.
COBEpILCHCTBOBAHMS cOOCTBeHHOH (B Tom [2. [Tonxonsl K pa3paboTKe Knaccupukaluy HayK.
upcie nmpodeccHoHanbHOM) aestenpHocTH 3. CYIIHOCT IOHATUH «METO/», «METOAMKA», KMETOIONOTUS», «IPOLIEAYPaAy.
Ha OCHOBE CAMOOIIEHKH 4. MeToibl, MpUMEHSIEMbIE B COLIMATIbHBIX HAYKaX.
5. @a3sl mpoliecca HayYHOTO UCCIIEeTOBaHMUS.
6. Knaccudukanus BUI0B UCCIeIOBaHUS B 3aBUCHMOCTH OT LIETH U IMOCTABJICHHBIX 3a]1a4.
7. CyIHOCTb, LIETH U 3a/1a4H MUI0TAXXHOTO UCCIIEIOBAHUS.
8. Monorpaduyeckoe U CpaBHUTEIHHOE UCCIIEIOBaHUE.
0. TouedHOE 1 MOBTOPHOE MCCIIeIOBaHNE. Pa3HOBHIHOCTH ITOBTOPHOTO HCCIICIOBAHUS.
10. KoHKpeTHO€ COIIMOJOTHYECKOE HCCIEe0OBaHUE, €ro OTJIWYMS OT JApPYTruX BHUIOB
MCCIICTOBAHMS.
11. OcHOBHBIE 3JIEMEHTHI UCCIIEI0BAHMS
VK-6.2 BriOupaeT u peanusyeT ¢ UCIoyib3oBaHueM | [IpuMepHbIe BOMPOCH K 3a4eTy:

MHCTPYMEHTOB HEMpPEepbIBHOTO
00pa3oBaHUsI  BO3MOXHOCTM  pa3BUTHUSA
PO ECCHOHATBHBIX KOMITETECHIU I 51

COIIMaJIbHBIX HAaBBIKOB

1.OcHOBHBIE 3TaIbl UCCIIEIOBAHMUS.

2 ITpouemyps! Ha Tanax MUCCIEAOBAHMUS.

3. IIporpamMma uccienoBanusi, ee QyHKIUH.

4.OCcHOBHBIE YaCTH MTPOTPAMMBI, UX COJEpKAHHE.

5.IIpouecc nepeBoaa MpoOIEeMHOM CUTYyallud B (OPMYIUPOBKY IPOOIIEMBI.

OINHCaHUU O0BEKTA.
8.Knaccugukarus runores.

9.00menpu3HaHHbIe TPEOOBAHMS K TUIIOTE3E.

6.IlpumepHass moOCIENOBATENbHOCTh M CTPYKTYpa ONMCAaHUS NPOOJIEMHOM CHUTYyaIuH.
7.0npeneneHue oObeKTa M MpeaMeTa uccienoBanus. HeoOXonumble XapaKTEpUCTUKU IPH
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VK-6.3

BricTpanBaeT ruOKyr0 MpodeCcCHOHATHHYIO
TPACKTOPUIO C YYETOM HAKOIUICHHOTO
OmbITa MPOPECCUOHATBHON JEATEIbHOCTH,

MTUHAMUYHO HM3MEHSIONMXCS TpeOOBaHMIA

IIpakTrueckue 3agaHus:

[Tonbepure Hayunble craThil (3-5 mT.) mo Bamelr Teme, u3yuute ux, chopmyaupynTe
OCHOBHYIO UJICI0 OCOOEHHOCTH OpraHU3allUU U MPOBEACHHS SMIMPHUECKOTO HCCIIEA0BaHNU,
OLIGHUTE 3HAYMMOCTh JIaHHOW cTaThH AJis Bamero uccienoBanus, Bamero pabouero mecra

pPBIHKA Tpyla © CTPaTerMH JIMYHOTO | C IPUIEIIOM Ha CaMOPa3BHUTHUE, MOBBINICHNE KBATH(PUKAIMH, TPO(ECCHOHAIFHOTO POCTa
pa3BHUTHSL.
PDusiocopus
VK-6.1 Omnpenensier o0pazoBarelibHbIC IIpumep TecToBOrO 3aaHMA:
OTPEOHOCTHU U cnoco6Os! |1. HayuHoe nccieioBaHue HAYMHAETCS

COBEpIICHCTBOBAHUS COOCTBEHHOH (B TOM
qriciie MpoecCUOHANIBHON) IesTeNbHOCTH
HA OCHOBE CAMOOIICHKHU

A) ¢ BbIOOpa TEMBI

b) ¢ nuteparypHoro o63opa

B) ¢ onpeseneHnst METOI0B UCCIICIOBAHUS

2. Kak cooTHOCATCS OOBEKT U MPEAMET UCCIETOBAHUS
A) He cBs3aHbI APYT C IPYroM

Bb) 00bexT conepkUT B cebe MpeaMeT UCCIIeIOBAHUS
B) 00BbeKT BXOAUT B COCTAB MpeaMeTa UCCIIeI0BAHMS
3. Br10op TeMbI UCCIIeIOBAHUSI OTIPECIISIETCS

A) aKTyanbHOCTBIO

b) orpaxkeHneM TemMbl B TUTEpaType

B) untepecamu uccnemonarens

4. ®opMynUpOBKa IENTU UCCIEA0BaHUs OTBEUAET Ha BOIIPOC
A) uto uccnenyercs?

b) nns yero uccnenyercs?

B) kem nccnenyercs?

5. 3amauun mpeaCTaBISIIOT COO0M ATambl pabOThHI

A) 110 TOCTHKEHUIO TTOCTABICHHOM 1IeJTH

b) nononHsronIME IENTH
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B) mis manpHEHIINX W3BICKAHHI
6. MeTop! uccienoBanus ObIBatOT
A) Teopernueckue
b) smnupuyeckue
B) koHCTpyKTHBHBIE
7. Kakue 13 npeigokeHHbIX METO/I0B OTHOCATCS K TEOPETUYECKUM
A) aHanu3 U CUHTE3
b) aGcTparupoBanue U KOHKpETU3aUs
B) nabmonenue
8. Hanboee yacTo BCTpEUaroTCsi B 9KOHOMUYECKHX MCCIIEIOBAHUAX METOIBI
A) dakroproro ananmza
b) ankerupoBanue
B) metox rpaduueckux u3odpaxeHuit
9. 'ocynapcTBeHHas cucTeMa Hay4HO-TEXHMYECKON MH(OpPMAIMK COAEPKUT B CBOEM COCTaBe
A) Bcepoccuiickue opransl HTU
b) 6ubnmorexkun
B)apxussl
10. OcuoBHbMH QyHKIMsIMU opraHoB HTU sBastorces
A) cOop u xpaneHue UHGpoOpMaLUK
b) o6pazoBaTenbHas AeSITENHHOCTD
B) nepepaboTtka nHdopmanuu u BEITYCK U3JaHUI

YK-6.2

BriOupaer u peanu3yer ¢ UCHOJIb30BaHUEM
MHCTPYMEHTOB HEMPEPbIBHOTO
00pa3oBaHUsI  BO3MOXHOCTH  Pa3BUTHUS

MPOPECCHOHAIBHBIX ~ KOMIETEHITUHN
COLMAJIbHBIX HABBIKOB

u

IIpumepHbIii epeyeHb TeM NUCbMEHHBIX HHANBHAYAJIBHBIX 3a1aHul (3cce):
JlaiiTe onucaHue 3a1aHHON POOIEMBbI:
1. KpeaTuBHOCTB M JIOTHKA KaK JABHKYIIUE CUIIBI UCCIIEN0BATENBCKON IEATEIbHOCTH.
2. Hayunas paboTa Kak BOIUIOIICHWE WHIWBUAYATHLHOCTH W (opMa caMOpean3aIiuu
JUYHOCTH.
3. OyHKUMU TBOPUYECKOH MAESATENbHOCTH B JHMYHOM U MpodeccHoHalbHON AesITeTbHOCTH
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YeJI0BeKa.
4. Cneuuduka HaydHBIX HCCleoBaHMN (TIO cdepaM TpodhecCHOHATBHOU ACSITENLHOCTH
CTYJICHTA).
YK-6.3 BricTpauBaeT ru0OKyio npodeccuoHaIbHYIO IlepeyeHb NpaKTHYECKUX 3aJaHMIi 115l 3aUeTa:
TPAGKTOPUIO C YYEeTOM HakomuieHHoro | 1. Moryr yiu mnpodecCHOHATU3AMs W COIMAIM3AIMs CTUMYJIUPOBaTh (TOPMO3HTB) JAPYT:
OIbITa MPOPECCUOHATLHON JIeATEIILHOCTH, npyra? Kak npoucxonst npodecCHoHaNM3aNus U COIMATN3aIlksl B pa3Hble IEPUOJIbI )KU3HU
MTUHAMUYHO HM3MEHSIONMXCS TpeOOBaHMIMA YeJIoBeKa (IOTPYIOBOM, TPYIOBOM, TIOCICTPYIOBOM)?
PBIHKA TpyAa W CTpAaTeTHH JHYHOTO | 2. B XoJe MBICIEHHOrO0 caMoOaHaJM3a TIOMBITAWTECh CPaBHUTh y ce0s HMHTEHCHUBHOCTH
[PA3BHUTHS. MPOIIECCOB MPO(HECCHOHATN3ANHN U COLUAITN3AIIUH.

OBIENPO®ECCHUOHAJIBHBIE KOMIIETEHIIMHN

OIIK-1 — CniocoGeH pemiaTh NPOU3BOJACTBEHHbIE U (MJIN) HCCIe10BATEIbCKIE 321241, HA OCHOBE (DYHIaMEHTAIbHBIX 3HAHUI B 00/1aCTH METAJLIYPTHH

IIpuknagHasi TepMOIMHAMHKA M KHHETHKA METAJLJIYPrU4eCKUX MPo1eccoB

OIIK-1.1

Pemaer mnpodeccuoHanpHBIC 3aMa4d B

o01acTH  MeTaTyprud U HPOILIECCOB
METaII000paboTKH, UCIIOJIB3YS
TEOPETUYECKHME W METOJI0JIOTHYECKUe
OCHOBBI opraHusanuvu n IMPOBCACHUA
HKCIIEPUMEHTA, 0o0paboTku
HKCIEpUMEHTANbHOM  MH(popMmanuu, a

TaKXK€ OIITUMU3AITUHN

I IpumepHulil nepeuenb meopemudeckux 60npocos Ojisl 3auema:

1. Pons mpornieccoB ropeHus B nporeccax MpoOU3BOCTBA YEPHBIX U [IBETHBIX METAJUIOB.
2. TepmoauHaMHMKa Kak Hay4yHas OCHOBAa aHaJM3a PAaBHOBECHOTO COCTOSIHHS TPOIECCOB
FOPEHUS.

3. KoncranTa paBHOBeCHsI peakIuii TOPEHUs Ta3000pa3HOTo, KUIKOTO U TBEPAOTO TOTUIMBA.

4. TepmoarHamMuKa peakifii TOPEHUS Ta30B (MOHOOKCHA YTiIepoa, BOJIOPOIA).

S. TepMoIMHaMKKa peakUU BOJSHOTO ra3a.

6. Tepmonunamuka peakunn benna-bymayapa.

7. O011I1e 3aKOHOMEPHOCTH OKUCIICHHSI METANIOB 1 BOCCTAHOBIIEHUS! OKCHJIOB.

8. Yrpyrocts nucconuanuu OKCHIIOB.

9. KocBeHHOE BOCCTAHOBIIEHHE OKCHJIOB KeNe3a.

10. TIpsimoe BOCCTaHOBJIEHUE OKCUIOB JKENe3a.

11. BoccraHoBneHrEe OKCUIOB U3 PacTBOPA.

12. BoccTaHOBIIEHHE OKCHJIOB C MEPEXOIOM METAJIJIa B PaCTBOP.

13. O0mue 3aKOHOMEPHOCTH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX IPOIECCOB C YyYaCTHEM|
MeTasula U IlaKa.

14. Oxucnenne-BOCCTaHOBJICHHE Maprania u Gochopa mpu BHIIIABKE CTAIIH.
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15. PaBHOBecHuE peakiiuii OKMCIICHUS yIiiepoja IIPHU BbIIIJIABKE CTAJIH.
16. TepmoamHaMuKa mporecca TTy00KoTro 00e3yriaepoKHBaHMs METaJIa IIPH BBITUTABKE CTAIH.
17. Kuneruka o0e3yriaepoXuBaHus MeTaJula IPH BHITUIABKE CTAJIH.
OIIK-1.2 Bnageer  cmocobamm  oOpaGotku  u| PemmTh mpakTHdeckoe 3amaHue:
[peJICTaBICHUS 9KCIIEPUMEHTANBHBIX | PaccunTaTh TopeHre TBEPIOTO TOILUIMBA C 3JIEMEHTHBIM aHAJIN30M Ha CyXYIO Maccy:
JIAHHBIX, nprueMamMu nposeneHus | 1) OnpenenuTs HEOOXOAUMBIN 00BEM KUCIOPOJa Ha TOPEHHUE TBEPIOTO TOILINBA;
SKCIIEpPUMEHTa W co3laHus  Mojenei | 2) OnpeneiauTsh cOCTaB U 00beM MPOIYKTOB TOPEHUS TBEPOTO TOIINBA;
00bexkTOB B oOnactu Metamutypruu U | 3) Onpenenuts KalOpUMETPUUYECKYIO TEMIIEPATypy TOPEHMs TBEPAOIO TOILIUBA.
METauI000pabOTKH
OIIK-1.3 [Ipumensier BBIYUCIIUTEIIbHBIE [IpuMmep npakTUYECKOTO 3a1aHHUS:

9KCIEPUMEHThI U YHCIICHHO-aHATUTHICCKUX
PaCUCThl AJId PCIICHHA OINTHMU3AIMOHHBIX
3aj1a4 Ha OCHOBE pa3pabOTaHHBIX MOJIENIEH B
CBOCH MPOQEeCCHOHATBHON IeATeITHHOCTH

1. Ananu3 a3o0Boii quarpaMmbl ABYXKOMIOHEHTHBIX CUCTEM.

BbruepTuTh [uarpammy COCTOSIHUS cucTeMbl ZI - V' B KOOpAMHATax TeMIepaTypa-cocTaB ( B
MacCOBBIX NpolieHTax). Jluarpamma npuseeHa (puc.).
a) Ykas3aTb, €CTh JIU B CUCTEME XUMHUYECKHE COEIAMHEHHUS, UX YMCIIO, XapaKTep IUIABJICHMUS,
XMMUYECKUH COCTaB U mpocTeiime GopMyIbl.
0) OTMETUTH TUHUM JTUKBHIyCA, conuayca. OnpenenuTp mois ycToHuuBOCTH (a3s.
B) YKa3arb, €CTb JIM B CUCTEME JINHUU Oe3BapHaHTHBIX PaBHOBECHH, U KaKUM TeMIlepaTypam
OHM oTBevaroT. OImpenenuTb COCTaBbl PABHOBECHBIX (a3 M HamMcaTh YpaBHEHHUS
[IPEBPALCHNM, MPOTEKAOINX MPU OTBOJE TEIIa MPU KAKIOW M3 YKa3aHHBIX Ha JHarpaMMe
TeMIEpaTypax, OTBEYAIOIINX O€3BapUaHTHBIM PaBHOBECHSIM.
r) Ilpocieauts 3a u3MeHeHHEM (PAa30BOr0 COCTOSHMS CIUIaBOB, cojepxammx S5 u 40%
BEleCTBA
V' COOTBETCTBEHHO IpY MOHM)XEHUH TEMIEepaTyphbl OT 2000°C 10 500°C.
n) M3o00pa3uth (cmpaBa OT AuarpamMmbl C OJIMHAKOBBIM MacliTaboM IO TeMIeparype)
CXeMaTHUYECKUIl BHUJ KPUBBIX OXJIAXKJIEHHUS OJTUX CIUJIaBOB (MacmiTad MO OCH BpEMEHH
[TPOU3BOJIEH).
e) Paccuutare maccy xuakod ¢a3zbl M KOIMYecTBa BellecTBa V B Hei, ecnu obmas maccal
cucreMbl 14 xr, Temneparypa 1400 °C,a cymmapsoe cojepxkanue V B cmecu ¢az 70%.

I/ICCJICIIOBaHI/Ie MPpOHECCOB MPOU3BOJACTBA YYI'YHA B TOMCHHBIX I€4Yax

OIlK-1.1

Pemaer
oOactu

podeCcCHOHAITBHBIC
METAULIYPTUM U

3aJaud B
IPOIIECCOB

Hepeuenb meopemu4ecKux 6onpocoe K 3aué’my:
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MeTauI000paboTKH, HCITIONB3YS
dbyHIaMeHTabHBIC 3HAHHUS

1. HccnenoBanue TEepMOAMHAMMUYECKUX, TEIUIOBBIX M XMMHYECKUX IIPOIIECCOB B
ITOMEHHOH TUTaBKe Ha OCHOBE MH(OPMAIINH, XapaKTEPU3YIOLIEH TEKYIIYI0 TPOU3BOICTBEHHYIO
CUTYaLMIO 10 M0Ka3aTesIM TEXHOJIOTHYECKUX MPOLIECCOB arjoJOMEHHOIO IIPOU3BO/ICTBA.

2. HccnenoBaHue TEpPMOJMHAMUYECKHUX, TEIUIOBBIX W XUMHYECKHMX IIPOLIECCOB B
NIOMEHHOM  IUIABK€ HA  OCHOBE  IIapaMETPOB,  XapaKTEPU3YIOUIUX  IUIAHUPYEMBIE
[IPOU3BOJICTBEHHBIE 3aJaHUS.

3. HccnenoBanue TEpMOAMHAMMYECKHX, TEIUIOBBIX M XMMHYECKUX IIPOLIECCOB B
[TOMEHHOH IUIaBKE Ha OCHOBE I0KA3aTeJIel, UCIIOIb3YEMBIX U1 KOHTPOJIS ChIPbs, MATEPHAJIOB,
MCIIPABHOCTH 00OPYI0BaHUS M TEKYIIMX OTKJIOHEHHH OT 3aJaHHBIX TapaMETPOB.

4. UccnenoBanue GopMUPOBAHUS YYI'yHA, IEPBUYHBIX, IPOMEKYTOUHBIX M KOHEUHBIX 1IUIAKOB
10 BBICOTE JJOMEHHOM I1E€YH.

5. McciienoBanye MOJIHOTO TEXHOJIOTHYECKOTO LIUKJIA ITOJIyYEHUS YyT'yHa.

6. McciienoBanue BUJI0OB YyTYHOB U OCOOEHHOCTH MX ITPOU3BO/ICTBA.

7. UccnenoBaHue nokasaTesneil, XapakTepu3yroIIuX CBOMCTBA 1IUIaKa, U BIMSHUE UX Ha PaboTy)|
ITOMEHHOM MEeYH.

8. AHanu3 TEXHOJIOTMYECKUX IPOLECCOB JUIs BbIOOpa MyTel, Mep M CpPEeACTB YNpaBJICHUS
KauecTBOM YYyT'yHa, B TOM YHCJI€ /JIsl CHIDKEHHUS COJIEP)KaHNE CEPbI B HEM.

9. 3ydyeHne OCHOBHBIX HalPaBJICHUI pa3BUTHsI IPOU3BOICTBA UyT'yHa.

10. VHHOBalMOHHBIE MEPOINPHATHA IO COBEPIICHCTBOBAHUIO TPOM3BOJCTBA YyryHa B
YCIIOBUSIX ONPEAEISAIONIEN POIM CUIIOBOTO B3aUMOJIEHCTBHS IIOTOKOB IIMXTHI U I'a3a B BEPXHEN
W HVDKHEH 30HaX JIOMEHHOM IEeYH.

11. Pemienue onTUMU3aIMOHHBIX 3a/1a4 IIPU 3arpy3Ke JIOTKOBBIM YCTPOHCTBOM.

12. HccnenoBaHne ONTUMAIbHOCTH PpACHPEACIICHHUS] CJIOS IIMXTOBBIX MAaTEpHAIOB 110
OKPYKHOCTM ¥ CEYEHHIO KOJIOIIHUKA [JOMEHHOM I€4YM INPUMEHUTEIBHO K COBPEMEHHBIM
TEXHOJIOTUSIM MPOU3BOACTBA YYT'yHA.

13. UccnenoBanue peakiuii B GypMEHHOM odare JOMEHHOH MeYH.

14. UccnenoBanue (pU3MYECKOTO COCTOSHUS 30HBI TOPEHUS (PU3NYECKUM U MAaTeMaTHYEeCKUM|
MOJIETTUPOBAaHUEM.

15. HccnmemoBanue  pOBHOCTHM  CXOJla IIMXThI € JIOCTH)KEHHEM  MAaKCHUMaJIbHOM

MPONU3BOJAUTCIIBHOCTU U MUHHUMAJILBHOT'O YACIIBHOTO pacXoJa KOKCa IO pe3yjibTaTaM pCHICHUS
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MHOTOKPUTEPHUAIIBHBIE 3314l ONTUMHU3ALIMU IPOLIECCOB IPOU3BOJICTBA YYT'yHA.
OIIK-1.2 Brnageer cmocobamMu u mpueMamMu pemieHus Ilpumepnvie npakmuueckue 3a0anus:
MCCIIEIOBATEIIbCKUX 3a/lad B MPEAMETHON [IpoBecTu 0030p MUTEPATYpPHI IO 33J]aAHHON TEMaTHKE.
00IacTH METa/UTypriy ¥ METai000paboTky CoCTaBUTh AHHOTAIIMH TIO BHISBICHHBIM HCTOYHHKAM
BBIsBUTH KITFOUEBBIE CIOBA B BBISIBJICHHBIX HCTOYHUKAX
Pa3paborats TecTOBBIC 3a1aHUS TSI YTITyOIEHHOTO N3YYCHHS HanboJiee CyIIeCTBeHHON
MH(pOpMaLINH.
OIIK-1.3 [Tpumensier byHIaMeHTaTbHBIC 3aoanue Ha peuwienue 3aoauu:

MEXIUCIUIUTMHAPHBIC 3HAHUS ISl PEeIIeHUs
3a1a4 B IPO(ECCUOHATBHON NeATETbHOCTH

IIo HpeHCTaBHeHHOﬁ B O6p330B8TCJ'IBHOfI noprajn€ MCTOAHMKC BBIIIOJIHUTDb pacqéT
CHHUXKCHUSA YACIIBHOT'O paCX0oJa KOKCa IMOBBIICHUEM COACPKaHUS KEJIC3a B IIIUXTC.

HccnenoBanusi MpomeccoB MPOMU3BOJACTBA arjioMepara

OIIK-1.1

Pemaer mnpodeccuoHanbHbIe 3aadud B
o0acTd  METAUTYprHM W TIPOIIECCOB
MeTaII000paboTKH, UCIIOJIB3YS

q)YHI[aMeHTaHBHLIC 3HaHUA

Ilepeuens meopemuueckux 60npocos K 3auémy:

1. UccnenoBanue TpeOOBaHUM K KOHIICHTPATY U arjopyae?

2. UccnenoBanne TpeOOBaHMH K TBEPIOMY TOITMBY M K H3BECTHSKY?
3. HccnenoBanue ycpeaHEHHs MAaTepHAOB C WCIHOJIb30BAHUEM YCPEAHHUTEIbHBIX|
KOMILIEKCOB.
4. 3HaynMble HAy4YHO-TEXHUYECKHE pa3padOTKH ¥ Hay4yHbIe HCCIEIOBAHUS TI0
YCPEIHEHHIO MaTEPHAIIOB.

5. HccnepoBanue ynenpHONM NPOU3BOAMTENBLHOCTh AariioMEpallMoOHHBIX MAalluH |
HaIlpaBJICHUN €€ YBEIINYCHHUS.

6. MccrnenoBanne XUMHUYECKOT'O COCTaBa arfioMepara M Croco0OB €ro YIydIlIeHuUs.

7. WccnenoBanue (PU3MKO-MEXaHUYECKHX CBOWCTB arjoMepara M CIIOCOOOB HX
YIIYUIIEHUSI.

8. MHccnenoBanne (QU3NKO-XMMHUUYSCKUX CBOWCTB arjioMepaTra W CIIOCOOOB WX
YIIYUIIEHUSI.

9. I/ICCJ'IGJIOBaHI/Ie OIITUMAJIBHOCTHU JIOSHpOBaHI/Ie KOMIIOHCHTOB IIINXTHI.

10. UccnenoBanue ONTUMAIBHOCTH KPYITHOCTH TBEPOTO TOTUIMBA U U3BECTHSKA.

11. ViccnenoBanue poJii U3BECTH B IIPOIIECCE aryioMepaIuu.

12. MiccnemoBaHue CMEIIMBAHUS M1 OKOMKOBAHHUS IIIMXTEHI.
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13. HccnenoBanue 3aKOHOMEPHOCTEN NEUCTBUS MOJIEKYJISIPHBIX M KalWJUIAPHBIX CUJI B
YBJIQXKHEHHOM LIMXTOBOM MaTrepualle.
14. PemeHue MHOrOKpUTEPHAIBHBIX 3aJad ONTHUMM3alMU pPEKHUMOB BO3BpaTa H
[OCTEJIN
OIIK-1.2 Brnaneer coco6amu u npuemMamu peuieHus Ilpumepnvie npakmuueckue 3a0anus:
HCCIIEIOBATENIbCKUX 33a4 B MPEIMETHOMN [TpoBecTu 0030p TUTEPATYPHI 110 33JAHHON TEMATHKE.
00JaCTH METAILTYPrUH U METAIII000pabOTKH CocTaBUTh AHHOTALUU 110 BBISIBJIEHHBIM HCTOYHUKAM
OIIK-1.3 [Tpumensier (dbyHIaMeHTaIbHbBIC 3adanue na pewienue 3a0ayu:

MEXIUCHUIUTMHAPHBIC 3HAHUS JIJISl PEeIICHUs
3a1a4 B IPO(ECCUOHATBHOMN NeSTETbHOCTH

IIo HpeHCTaBHeHHOﬁ B O6p330B8TCJ'IBHOI>i noprajn€ MCTOAHMKC BBIIIOJIHUTDb pacqéT
M3MCHCHUA YACIBHOI'O pacxoJa KOKCa Ha IMPOBCACHHC JOMCHHOM ILIaBKH IIpU IMOBBIICHUA
J10JIK arjioMepara.

HUccaenoBanusi nmpoueccoB Mpou3BoaACTBa CTAIH

OIlK-1.1 Pemaer mpogeccuoHanpHble 3a1auu Ilepeuenv meopemuueckux 60npocos K 3auémy:
B 00JacTM METalyprHH M IPOLECCOB 1. Meramnueckue MUXTOBbIE MAaTEPUAIIbl COBPEMEHHBIX CTAJICIIABUIIbHBIX IPOLIECCOB
MeTannoobpaboTky, HCTOIL3YA 2. llInakooGpasyrolye MaTepHaIbl CTANEIUIABHIBLHBIX IPOLIECCOB
(byHIaMeHTalIbHbIE 3HAHUSI 9
3. Kakue okucaureny npuMeHsIOTCS B CTaJICINIaBUIIBHBIX Mpolieccax’
4. 3HauuMble Hay4YHO-TEXHMYECKHE pa3pabOTKM M Hay4yHble HCCIEIOBaHUS IO
TEMaTHUKE COBPEMEHHOTO CTaJeIIaBUILHOTO TPOU3BO/ICTBA.
OlIK-1.2 Braneer crocobavu u mpuemMamu Hpumepnvie npakmuueckue 3a0anus:
pelIeHHs HCCIIEeOBaTeNIbCKUX — 3aJad B N 6 .
. poBecTH 0030p JINTEPATYPHI O 3aJaHHOW TEMaTHKE.
OpeIMETHOW  00JacTh  METAJUIypruM | C
OCTaBUTb AHHOTALIMU IO BBISIBJICHHBIM UCTOYHHUKAM
MeTaI006paboTKH 1
OIlK-1.3 [Tpumenser ¢dbyH1aMeHTalbHbIE 3aoanue na pewienue 3aoauu:
MCEKIUCIUIITIMHAPHBIC SHAHUSA JUIA PEIICHHA BbINonmHUTE pacyéT IMXTOBKM KOHBEPTEPHOW IUIABKM JUIS DPA3JIMYHBIX BapHAHTOB
3721 B IPODECCHORATLHON ACATENBHOCTH  |ooo1pomennst uyryHa X JIoMa M © BAPHHPOBAHHEM COCTABOB METAUINYECKOH N
HEMETAJIIMYECKON YaCTH IIUXTHI.
NHHOBanMOHHBIE METOAbI PeLICHUS HHKEHEPHBIX 32124
OIIK-1.1 Pemaer npodeccuonanpHble 3a1auu Bonpocs! k 3a4eTy ¢ OLIeHKO:

B o0nactu MCTAJUIYPTHUU W TPOLUCCCOB

1. IlonsTue OCJIIOCTHOCTHU JAaHHBIX. OFpaHI/I‘-IeHI/IH OCJIOCTHOCTH.
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MeTamu000paboTKy, UCHOJb3Ys 2. OCHOBHBIE BUIbI CBSI3€H MEX]ly pa3INYHbBIMU TUIIAMU OOBEKTOB.

TEOPETUYECKME U METOJ0JIOTMYECKUE 3. Ctpykrypa oneparopa SELECT.

OCHOBBl ~ OpraHu3ald U  [POBEICHUS 4. OCHOBHBIE OIIEPALUU PEIALUOHHON anreopsl.

IKCIIEPUMEHTA, o0paboTku 5. PensimrioHHast MOJIENb MIPEICTABICHHUSI TAHHBIX.

AKCTIEPUMEHTAIBHON MH(OpMAIHU, a TaKkKe 6. Ctpykrypa ornepatopa SELECT ¢ yueTom oneparuii rpynnmapoBKH U 0TOOpa rpyIiil.

ONTUMU3ALIUU 7. BeimonmauTe 0030p arperaTHBIX ()yHKITHIA.
8. OcoOeHHOCTH IPUMEHEHUS arperaTHbIX QYHKIUI 6e3 TpynIpOBKY.
9. Kak nmpuMeHHUTh arperatHyro (pyHKIMIO K pe3yiabTaTy palOoThl Jpyroi arperatHoiu

(byHKITHH.
10. Kakue tunet coctaBabix SQL omepatopos ¢ SELECT Ber 3Haere?
11. KoMaHp1 paboTHI C 3aITUCSIMH.
12. Komanas! co3aanus, ynaieHus U Moaudukanuu o0beKToB 0a3bl, KpOME 3amHce.
13. Ilopsiiok Ha3HAYCHMS NEPBUYHBIX U BHELTHUX KIIIOUEH.
14. Tlopsinok ynaneHus 3anuceil C MepBUYHBIMU M BHEITHUMH KITFOYaMH.
15. Komannapl Ha3HayeHHs 3HAYEHHUH MOJEH MO YMOJYAHUIO M YCTAaHOBKU HPOYUX
OTpAaHUYECHUN.
16. IlonaTue 1 Ha3HAUYEHHE JUHAMUYECKOTO 3arpoca.
17. Tlopsinok BeImonHeHUs: tuHamudeckoro SQL oneparopa 6e3 onepatopa SELECT.
18. IMopsinok BemonHeHUs: nuHammdeckoro SQL onepatopa ¢ onepatopom SELECT.
19. O630p pynkumii nakera DBMS_SQL.
20. Otruust MoxyneHOTO U BecTpoeHHoro SQL mpu nmporpaMmmMupoBaHuu
OIIK-1.2 Brnaneer cnocobamu 00paboOTKH | Ilepeuens 3a0anuii:

IpeCTaBIeHUs 9KCHEPUMEHTATbHbIX
JTAHHBIX, pueMaMu MIPOBE/ICHUS
OKCIEpUMEHTa U  CO3JaHUs  MOAeJel
00BEKTOB B 00JaCTM METaUIypruu U
METaI000paboTKH

1. Haniucate ¢ynkuro Ha PL/SQL, koTopas co3naer 3aJaHHbli 10 MMCHU CHHOHHUM M yAaJseT
3aJJaHHBIN 110 UMEHH CHHOHUM, JUTS 3aJJaHHOW 10 UMEHH TaOJIHIIbI.

2. C ucnoib30BaHUEM JAMHAMHUUECKH opmupyeMoro onepatopa Ha PL-SQL ynanuts Tabmuiy|
C 3a/IaHHBIM B TIEPEMEHHOW UMEHEM.

3. TpeOyeTcst co3aaTh /1B TaOJIUIBI COTJIACHO 3aJJaHHOMY BapUaHTY 3a/laHUs U 3alOJHHUTH HX|
MaHHBIMU 10 | 3amucy B Kaxaoi u3 Tadnaun. HanmmeHoBaHue moseit mepBoi TabIUIIBI: palioH,
KO/ paiioHa, TenedoH otraena oOpasoBaHus. HammeHoBaHue moseld BTOPOH TaOIHUIIBI: KO
paiioHa, HOMEp WIKOJBI, TeNeQOH, TOA OTKPHITHS, KOJMYECTBO YUYUTENECH, KOJIHMYECTBO

YYCHUKOB.
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4. Crenatp TpUITEp, KOTOPBINA MTPH JOOABICHUH HOBOTO TIOKYIIATENIs JIeJIaeT Ha3BaHHS TOPOJIOB
MPOXXKUBAHUS BCEX MOKYIMATENCH TAKUMH Ke, KaK U UX UMCHA.

5. Co3nath porpammy Ha VBA, conepxantyro ase hopmsl. [lepBas opma ucnonb3yercst s
moOaBneHnss B 0a3y HOBBIX IOKymarenei. Bropas ¢opma ucmonb3yeTcst Ui BBIBOJA
MHGOPMAIIMY O IOKYTATENSIX, YeH PEHTUHT MEHbIIIE 3aIaHHOTO

OIIK-1.3

HpI/IMeHHGT BBIYHUCIIUTCIIBHBIC
9KCIEPUMEHThI U YHCIICHHO-aHATUTHICCKUX
PacCuCThl AJId PCIICHHA OINTHMU3AIMOHHBIX
3aj1a4 Ha OCHOBE pa3pabOTaHHBIX MOJIENIEH B
CBOCH MPOQeCCHOHATBHON IeATeITHHOCTH

IIpumepsl 3amau:
1. BbINONIHUTH MPaKTHUECKYIO paboTy «3bik 3ampocoB SQL. Oneparop Select

2. MHoromepHbIe 3aJaud ONTHMHU3AIMU. PelieHue 3amad MHOTOMEPHOH ONTHUMHU3AIUH
METOJ0M IMOKOOPIMHATHOI'O CITyCKa

3. MHoromepHbIe 3aJaud ONTUMHU3ANMU. PerieHne 3amad MHOTOMEPHOH ONTHUMH3AIUY
rpaJM€HTHBIMU METOIaMU

4. MuoroMepHble 3a7aud ONTUMHU3AIMHU. PermieHune 3amady MHOTOMEPHOW ONTHUMHU3AINU
METOI0M HauCKOPEUILEro CIyCcKa

5. MuoromepHsie 3ajaud ONTUMHU3AIMHU. Pemienue 3agay MHOTOMEPHOW ONTHUMU3AINU

METOAO0M KOH(pUTypanuu

Hpovm;ozlcn;e}maﬂ - HAYYHO-UCcJIeA0BaTEC/IbCKasd paﬁoTa

OIK-1.1 Pemaer npodeccronanbubie 3a1aun  |Bonpocs! k 3a4eTy:
B 00ITacTM METalyprHi M TPOLECCOB | ITpon3BOACTBEHHBIE NPOLECCH B YEPHOW METAJUIYPIMM W OCHOBHBIE MNPHUHLMIIBI HX
MeTanIo00paboTK, HCIIONIb3YA OpraHM3aly: CIHEIUANIN3alMsI, OCHOBHBIE TMPUHIUNBI PAOOTHl METAITYyPrHYECKUX
(yHIaMEeHTATBHBIC 3HAHKS arperaToB, (pu3nyeckue, PU3NKO-XUMHUUECKHUE U JIp. TIPOIIECCHI MPOTEKAIOIINE B OCHOBHBIX
METAITyPrUYECKUX IIeXaxX.
— CTpyKTypa u BHJIbI POU3BOJICTBEHHBIX TIPOIECCOB.
— OyHKIUS OpraHM3anys B3aUMOJICHCTBUSA Ha mpeAnpuitud. OOopMHUpOBaHUE CTPYKTYPHI
OpTaHMU3aINH U JIEIETUPOBAHUE MTOTHOMOYHUH.

OIlIK-1.2 Bnageer cnocobamu u mnpuemamu Onucarh TEXHOJOTHYECKHE CXEMBI, IJIaHbl IIEXOM, YCTAaHOBOK MPUMEHSEMBIX HA|
pCIICHUsT  UCCIICMOBATCIBCKUX — 3a1a9 B |MeTaJUTyprHuecKoM IPOU3BOJCTBE  (arloMepalMoHHOE, JOMEHHOE, CTalelIaBUIbHOE,
MPEIMETHOH  O0MACTH  METAINYPIUH M iy oxatpoe, MUTeliHOE MPOH3BOICTBO).

METaJNI000paboTKH

OIlK-1.3 [Tpumensier ¢dbyH1aMeHTalbHbIE Ucnonk3yss nmanHble 00 OOBEKTE CAENaTh BBHIBOA O IMEPCHEKTUBHBIX HAIPABICHUSAX

MEXIUCIUIIIINHAPHBIC SHaHUA AL IMeTaJTypruYecKOro  IPOU3BOACTBA  (arJOMepalMoHHOE, JOMEHHOE, CTaJeIUIaBHIIBHOE,
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pe€ui€Husd 3aJa4 B
JACATCIIBHOCTH

npodeccuoHanbHOI

[POKATHOE, TUTEHHOE MPOU3BOJICTBO).

OIIK-2 — CnocoGen pa3padaTbIBaTh HAYYHO-TEXHHYECKYI0, IPOEKTHYIO U CJIYKeOHYI0 JOKYMEHTALMIO, 0()OPMJIATH HAYYHO-TeXHHYECKHE 0TYEThI, 0030Pbl,
ny0JIMKaIuK, peleH3un

YuebHan - HAYYHO-UCCJIEA0BaTE/IIbCKasA paﬁoTa (no.ﬂyqe}me MNEPBUYHBLIX HABLIKOB Hay‘lHO-I/ICCJ'IeHOBaTeJIBCKOﬁ paﬁoTbI)

OIIK-2.1 Pa3pabatbiBaeT Bce BHIBI HAay4HO- [lepeyeHb TEOPETUYECKUX BOIIPOCOB:
TEXHUYECKOH, KOHCTPYKTOPCKOMH, Ha3nauenne nexa. Ilnan unexa. IIpom3BOACTBEHHast CTPYKTypa I€Xa: OCHOBHBIE W
MIPOEKTHOMN u TEXHOJIOTMYECKON [BCIIOMOTaTeJbHble OTAENCHHUS, YYacTKH, PEXKUMbI pabOThl OTIAENEHUA M  YYacTKOB.
JIOKyMEHTalluH, Heo0X0uMOM Ui [XapakTepucTHKa BBITycKaeMoW mnpoaykuuud. OCHOBHBIE TOTpPEeOUTENH NponyKuuu. Cxembl
(GYHKIIMOHUPOBAHUSI  MPOU3BOJICTBEHHBIX TEXHOJIOIMYECKOTo Iporecca. (Cxema pacmoioXeHUs OCHOBHOTO M BCIOMOIaTeIbHOTO
IPOLECCOB B 00JIaCTU METAUIyprul U [(000OpyAOBaHUS, Y4YacTKOB M oTAeiaeHuil. OCHOBHBIE TEXHOJOrMYeckue moToku. Cxema)
METaIII000paboTKH ra3oBbIX, MApPOBO3AYUIHBIX, BOAHBIX M 3JIEKTPUUYECKUX KOMMYHHUKaUUW 1exa. OTOoIUIeHHeE,
BEHTWISILIMSL U OCBEILIEHUE B IIEXE.
OIIK-2.2 CocraBnser u oQopmiIsieT HAyYHO- [lepeyeHb TEOPETUYECKUX BOIIPOCOB:
TEXHUYECKUE OTYETHI, BBITIOJIHSIET [TocTaBIIMKH HCXOHOTO CHIPBS.
TpeOoBaHUS HOPMOKOHTPOJIS 1o ITopsA10K NOArOTOBKM UCXOAHBIX MAaTEPUAIIOB K TEpEACIY.
pe3ysbTaTtam MIPOU3BOJICTBEHHOM u TexHonornueckue KapTbl U TEXHOJOTMYECKUE UHCTPYKIIMM Ha U3TOTOBJICHUE M3/ENUM]
MCCIIEIOBATEIBCKOM EATENbHOCTH COIIACHO COPTAMEHTY, BBIITYCKAEMOMY LIEXOM.
[Tnan pazmenienus 060py10BaHus. Y CTPOMCTBO M pabOTa OCHOBHBIX arperaros.
OIIK-2.3 Beimonnser 0030p [IepedyeHpb TEOPETUYECKHUX BOIIPOCOB:

Hay4YHO-
TeXHUUYECKON uHbOpManuu s BbIOOpa
TUNIAa U CTPYKTYphl MOJENN OOBEKTOB B
o0JacTM  METaJUIypruu U TPOIECCOB
METauI000pabOTKH.

CoBpeMEHHOE M TNEPCHEKTUBHOE Pa3BUTHE METAIIYPTHUYECKUX LEeX0oB B PD u 33
pyOeKOM IO KOMIIOHOBKE, COCTaBy OOOpYIOBaHUS, HMHTEHCUBHOCTH TEXHOJOTHMYECKOTO
mpolecca, CBOMNCTBAM TOTOBOM NPOAYKIMHM U JApyruM nokasatesnsaMm. (CpaBHeHue
CYLIECTBYIOIIEH B II€X€ TEXHOJIOTMM M OO0OpYIOBaHHS C JIYYIIUMH JOCTHKEHHUSIMU
OTEUECTBEHHON U MUPOBOI TEXHUKU U TEXHOJIOTUH.

OIIK-3 — Cnoco6eH y4acTBOBAaTh B YIIPpaBJieHMH MPodeccuoHAIbHOI 1eATeIbHOCTHIO0, HCIOJIb3Ys 3HAHUS B 00J1aCTH CHCTeMbl MEHEIKMEeHTa KayecTBa

YHpaBJ'[eHI/Ie MPOU3BOACTBOM ‘-lépHLIX, HIBETHBIX METAJJIOB U CILJIaBOB

OIlK-3.1

AHanu3upyer MPUYUHBI
BO3HMKHOBEHHS 6paxa u llepevyeHpb TeOPeTHYECKUX BOMPOCOB K 3a4€Ty:
HECOOTBETCTBYIOIIEH MPOAYKIIMH Ha Bomnpoce! k 3a4ery:
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OCHOBHBIX M BCIIOMOTI'aTCJIBHBIX OIICpaAlUAX
TCXHOJIOTHUYCCKUX IMPOUCCCOB MPOU3BOACTBA

CoNoA~WNE

e el =
OMNWNREFO

16.
17.
18.
19.

20.

VYrpaBieHre Ka4eCTBOM B CHCTEME 00IIEro MEHEeKMEHTA

KauecTBo 1 yIOBIETBOPECHHOCTH MOTPEOUTEIS.

TpeboBanus (1Moka3aTenn) K 00beKTaM KayeCTBa B OpraHU3aIl|H.

MeHeDKMEHT KauecTBa: CYIIHOCTh U IENIH.

PaccMmoTpenue pe3ysbTaToB e TEIbHOCTH MPEIIPUSATHUS 110 YIPABICHUIO KAY€CTBOM.
HcTopust BOBHUKHOBEHUS CHCTEM OCpPEKIIMBOTO TTPOU3BOICTRA.

bepexmBoe Mpou3BOACTBO B paMKax JAPYTHX MOJEICH MOBBIIICHUS 3P PEKTUBHOCTH.
Co3znanne 6a30BBIX YCIIOBHM JUIS pealn3aiuy MOAETH OEpexIIMBOTO MPOU3BOICTBA.
Opranuzanys BHEJPEHUS MOJIeIN OEpeKIMBOrO MPOU3BOJICTBA HA MPEANPUATHH.

. Cucrema Kaiinzen: moctpoeHue mpon3BOACTBEHHOTO TIOTOKA Ha pab0vYeM ydacTKe.

. Cuctema «YnopsaotodeHus /5S».

. Cucrema «TouHo-BoBpems -JIT».

. Cucrema 00111ero Mpou3BOIUTEIBHOTO 00CTYKHUBaHUSI 00opynoBanus TPM.

. YTpaBiieHue TeKYIIMM IMPOU3BOJICTBEHHBIM IPOIIECCOM HA YYacTKe.

.IlonsiTie ¥ BHUABI TPOM3BOACTBEHHONM MOIIHOCTH, YIPaBICHHE MPOU3BOACTBEHHOIL

MOIIIHOCTbIO
CriocoOb! MOBBILIEHNS TPOU3BOICTBEHHON MOIIIHOCTH MPEANIPUATHUS
bananc Bpemenu paboTsl 000py10BaHUS
IIpon3BoACTBEHHAsA NTpOrpamMma
[Tytu mnoBelmeHHs APPEKTUBHOCTH HUCMONb30BAaHUS  MPOU3BOACTBEHHBIX  (DOHJIOB
TIPEIIPUSATHSL.
VYnpasieHue 3aTpaTamMmu
Ilpakmuueckue 3a0anusn

1. IToctpouts auarpammy Ilapero
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Tunsl Mucno  Hakonnewwas [MpoueHT yucna aed}ekme}Haxonnennbm
nedexTos raed:er:macyr‘w.a wiCna N0 K@XZOMY NPUIHAEKY K [NPOLIEHT
jnedexTon obuein cymme
[Nedopmauus|104 104 52 52
Uapanuwe 41 146 1 73
PaxosuHsl (20 166 10 83
.Tpel.'..[HHbl 10 .176 .5 ?.88
Matha 5 182 3 91
Paspsis < l1se b ’593
Mpoune 14 200 7 1100
Wroro b0 j [
2. B pe3ynbTaTe MpoOBENEHHOW PEKOHCTPYKIIMH KOJUYECTBO Opaka yMEHBIIWIOCH HA|
3%, Obun  BBeIEHBI HOBBIE OCHOBHBIE (HOHIBI, cToMMOCcThI0 500 ThIC.py0. 1 Ha = 10% nu
BBIBE/ICHBI yCTapeBllIne OCHOBHBIE (OHBI, cTouMocThi0 300 Thic.py0. 1 Ha = 10%. I'onoBoii
00Bvem npousBozcTa — 200 ThIC. T.
Omnpenenuts ce6ecTOMMOCTh 1T MPOIYKIINH MOCIIE PEKOHCTPYKIIHH.
OIIK-3.2 [Ipumensier 3HaHus B  oOnacTu Ilpumepnvle npakmuueckue 3a0anun:
MCHC/UKMCHTA  Ka4deCTBa U1 PCIICHMA 1. Paccmotpets nenecoobpasznocts npuodperenus [TAO «Metammyprudeckuid 3aBO1»

MIPOU3BOJCTBEHHBIX 3a7a4 Ha MPEAIPUITHIX
METAJTYPTHYECKON OTpaciu

HOBOW TEXHOJIOTMYECKOM JIMHUHU C MOMONIbIO pacdyera M aHajdu3a KOd(PQPUIUEHTOB (YHCTOrO
npuBeneHHOTO d(ddekra,
NpUOBLIM, CPOKA OKYIIaeMOCTH, KoddpuirenTa 3(h(HeKTUBHOCTH MPOEKTA).

2. Tekymue pacxosl O roJlaM MPOTHO3UPYIOTCS B MEpBhIid roJ skcruryaranuu 50%, c
MOCIETYIOIUM €XeroIHbIM UX pocToM Ha 3%. CraBka Hasora Ha mpuosUTb — 20%.

WHJIEKCA PEHTAa0EIbHOCTH WHBECTULIMH, BHYTPEHHEH HOPMBI
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oz ddemm

Cron- . Eozddrmrm %

Brpyura oT peammsamem oo rogan, Teic. | Hs- | Iena EHT

MOCTE — ) EHT i
pvo. HOC, EAITHTa - AHCEOHTHD
TIPOSETa, - o o, | peHTaDeTE o
THC. Py Y aa, % socT Y OBaHHA, Yo
e 1 2 3 4 5 ) E1 B2
g500 F800 | 7400 | 6600 | 3700 | 6000 | 20 22 26 22 23

Onenuth 3(P(HEKTHUBHOCTh BIIOKEHUS WHBECTULMN B MHBECTHIIMOHHBIA  IPOCKT]
cTpoutenbcTBa 00bekTa A. [IpoBectu pacuersi 3a 10 net skcmryatanuu oobekTa A. M3BecTHBI
MJIAHUPYCMBIC ITIOTOKHU ACHCKHBIX CPCACTB I10 I'oJJaM:

Tabmuma 1. Ilpeamonaraemple TOTOKH JEHEKHBIX CPEACTB OT AKCIIIyaTalluu

00opynoBaHus

I"onbr Jlenexnpie moToku, pyo. (CF)
2021 1251295600
2022 1320116858
2023 1392723285
2024 1462359449
2025 1535477422
2026 1612251293
2027 1692863858
2028 1777507051
2029 1866382403
2030 1959701523
Hroro 15870678742

HeobOxonumasi cymma unBectuiuii cocrasmser 4086,100 miH pyo.
CraBka nuckoHTHpoBaHus paBHa 20%.
Paccuurats: 1. cTaBky muckoHTHpOBaHUA (I),

2. YucTtrle neHeXHble IIOTOKHU 110 TOIaM.
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3. Hucrelit quckonTrpoBanHusblii 10x01 (NPV),
4. Cpok OKyIaeMOCTH IIPOCTOM.
5. Cpok OKynaeMOCTH JUCKOHTUPOBAHHBIN.
6. BHyTpeHHIOI0 HOopMy noxoaHocTH (IRR).
7. uagexc npubsuiebHOCTH (Profitability Index Pl) rakske HaspiBaeMblii HHIEKCOM|
PEHTA0EIbHOCTH.

TecToBbIe KOHTPOJIBHBIE 32JaAHUS

Tecr 1.

1 Lenp ympaBieHUs MPOU3BOACTBEHHON MOIIHOCTD MPEIIPHUSATHS - 3TO:

a) «IOJICTPOIKa» K U3MEHEHHIO CIIPOCa;

0) MaKCHUMHM3aLHUs IPOJIAK;

B) MaKCUMHU3aLUs IPUObUIN IPENIIPUITHS;

I') yBEJIMUYEHHE SO PHIHKA.

2 CTOMMOCTh TOTOBOW MPOAYKIMH, MTPpEeIHA3HAUCHHON /IS peali3aluy Ha CTOPOHY, -
200 TbIC. pyO., CTOUMOCTH MOITY(haOpUKaTOB, MPOU3BEACHHBIX U COOCTBEHHBIX HYX[, - 10
ThIC. py0., OCTaTKM TOTOBOW MPOAYKLMHU Ha CKJIajax Ha Hayayuo nepuoga — 10 Teic. py0., Ha
KoHell nepuojia — 20 Teic. pyo.

CTouMOCTH TOBapHOM MPOAYKIIUH COOTBETCTBYET:

a) 210 TteIC. pYyo.;

6) 200 TeIC. pYO.;

B) 190 ThIC. pYO.

3 Enununa n3MepeHus Ipou3BOICTBEHHOM MOITHOCTH MPEIIPUATHS — 3TO:

a) CTOUMOCTHBIE;

0) TpyIOBBIE;

B) HaTypaJIbHBIE;

T) Te K€ eIWHUIIBI, B KOTOPBHIX TUIAHUPYETCS BBIMTYCK MPOJYKIHWW B HATYpaJIbHOM
BHIPAKCHUH.
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4 TIpon3BOACTBEHHASI MOIITHOCTh MPEATIPUATHUS OMPEEIISETCS [0 MOITHOCTH:

a) BCIIOMOTaTEIbHBIX I[EXO0B;

0) OCHOBHBIX ILIEXOB;

B) BEIYIIUX IPOU3BOJICTBEHHBIX IIEXOB;

5 Ilpu onpeneneHnny MpoU3BOACTBEHHON MOIIHOCTH MPEAIPUATHS UCIIONb3yeTcs (poH
BpEMEHH 000PYIOBaHHUS;

a) KaJICH/IapHBIi;

0) IJIaHOBBII;

B) HOMUHAJIbHBIN;

I) (hakTHYECKUH.

6 [Tpon3BoACTBEHHAS MOILITHOCTH MPEIPUATHS — 3TO:

a) CyMMapHasi CTOMMOCTb 000pYIOBaHHS MTPEIIPUSITHS,

0) MakCHMMaJIbHO BO3MOXKHBII 00EM NMPOU3BOAUMON MPOAYKIIUH B pacyeTe Ha ro;

B) MaKCUMAaJIbHBIM 00BEM peamu3auy MpoayKIUH.

Tecr 2.

1 CeGecTOUMOCTh MPOAYKIIUU — ITO:

a) yYMEHbILIEHHE KOHOMHUYECKHMX BBITOJl B pPE3yJbTaTe BBIOBITUS AaKTUBOB U (WIIN)
BO3HUKHOBEHUS 00513aTE€IHCTB, MPUBOASAIIECE K YMEHBIICHUIO KalTUTajla OpraHu3allny;

0)BBIpa’KEHHBIE B JICHE)KHOM (popMe 3aTpaThl Ha €€ MPOU3BOACTBO U peaTn3aliio;

B) CTOMMOCTHAas OLIEHKAa HCII0JIb3YEMBIX B IIPOLIECCE MTPOU3BOJCTBA MPOIYKIUH (padoT,
YCITYT), IPUPOAHBIX PECYpPCOB, CHIPhS, MAaTEPHAJIOB, TOIUINBA, TPYJAOBBIX U IPYTHX PECYPCOB.

2 B nepedeHb KaJabKYJSIMOHHBIX CTaTel HE BXOAT Ha:
) CbIpb€ U OCHOBHBIE MaTepHaJIbl, MOKYIHbIE U3AeNus, Moay(hadpuKaThl;

06) pacxompl Ha OmJIAaTy Tpylda pabOOTHUKOB, HEMOCPEACTBEHHO  3aHSTHIX
MPOM3BOJICTBEHHBIM MTPOIIECCOM;

B) aMOPTH3AIMsI OCHOBHBIX CPEJICTB;

F) TOIVIMBO U S3HEPIrrd Ha TCXHOJIOTHUYCCKUC LICIIN,
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1) 3aTpaThl HA PEMOHT U COJICPKAHNE OCHOBHBIX CPE/ICTB;

€) MaTepHuaIbHbIE 3aTPaThl.

3 Ilo cnocoOy BKIIOYEHHS B CEOECTOMMOCTD 3aTpPaThl ICJIATCS Ha:

a) OCHOBHBIE U HaKJIagHble; ©) MpsMbIe M KOCBEHHBIE.

4 TlocTosiHHBIE PAcXO/ibl B C€0ECTOMMOCTH BBIITYCKaeMOW MPOJAYKLUHU IIPU YBEIUYEHUH

00beMa MPOU3BEICHHON MPOAYKIINHU (B pacyeTe Ha €AMHUILY POAYKIIUH):

a) YBEIMYUBAIOTCS;

0) yMEHBIAIOTCS;

B) OCTAIOTCS HEU3MEHHBIMHU.

5 AMOpPTH3aLIMOHHBIE OTYHCIICHUS OCHOBHBIX CPEJICTB MPEICTABIISIOT:
a) KOMIUIEKCHYIO CTaThIO0 KaJIbKYJSIIIUU CEOECTOMMOCTH;

0) JIEMEHT 3aTpaT Ha MPOU3BOJICTBO;

B) MPOCTYIO CTaThIO KAJIBKYJISALMH C€OECTOUMOCTH.

6 DaKkTOpbI CHUKEHHUS 3aTPaT, HE 3aBUCSILUE OT MPEIIPUATHUS:
a) OpraHu3alusi 1 HOpMUPOBaHUE TPY/ia IepCOHAa;

0) ucronb30BaHNue 000PYIOBAHNS;

B) KOHCTPYKIIUS U3/1€IHS;

T') IICHBI Ha MaTePHaJIbl 1 KOMIUICKTYIOIINE W3/IEIIHSL.

7 Kanbkymsiiust — 3TO pacyer:

a) 3aTpaT Ha MPOU3BOJICTBO;

0) cMeTHI 3aTpar;

B) ce0E€CTOMMOCTH €IUHUIIBI TPOTYKITUH.

Tecr 3.

1. lenenue 3aTpar Ha MpsSMbIe U KOCBEHHBIE OCYIIECTBIISICTCS B 3aBUCUMOCTH OT:
a) o0BbEeKTa ydera 3aTpar;

0) 1enu yudera 3arpar;
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B) 3aJa4 y4yera 3aTpar.

2. OO1IEeX03HCTBEHHBIE PACXOBI SIBISIOTCS:

a) 3aTpaTtaMH OTYETHOTO MEepHO/Ia;

0) BXOASIIMMH 3aTpaTaMH.

3. KommMepueckue pacxo/ibl OTHOCST Ha:

a) ce0eCTOMMOCTh MPOYKIMH, PEAIN30BAaHHON B OTUETHOM IEPHO/IE;
0) cebecToMMOCTh TOTOBOW MPOAYKIIMH Ha CKJIAJIE;

B) c€0€CTOMMOCTb HE3aBEPIICHHOI'O IPOU3BO/ICTBA;

I') IPOIYKIINIO, HA3BaHHYIO B IIYHKTax a), 0), B).

4. B «IUpeKT-KOCTUHTE» KIIFOUEBBIM SIBIISICTCS JICJICHUE 3aTpar Ha!
a) IpsSMbIE U KOCBEHHBIE TI0 OTHOIIEHHUIO K BUJAM MPOYKIINH;

0) Ha IEpEMEHHBIE U TIOCTOSTHHBIE;

B) Ha OCHOBHBIE U HaKJIaIHbIE.

5. B «ab30pnieH-KOCTUHIe» K MEePHUOAMYECKUM 3aTpaTaM OTHOCSAT:
a) 3apIiaTy MPOU3BOJCTBEHHBIX pabOUMX;

0) 00111enTPON3BOICTBEHHBIE PACXO/IbI;

B) KOMMEPUYECKHE PACXO/IbI.

6. Moryt 11 HakJIaJHbIe PacX0/ibl ObITh MPSIMBIMH?

a) 1a;

0) HeT.

7. Map>kuHaJIbHbBIA TOXO/ 3TO:

a) BBIpyYKa MUHYC ITOCTOSIHHBIE 3aTparthl;

0) BeIpyUYKa MUHYC NIEpEMEHHbIE 3aTpaThl;

B) BBIpYYKa MUHYC IIeX0Bast c€0eCTOUMOCTh MPOTYKIIHH.

8. IIpuObLI N3MEHSIETCS MPSAMO MTPONOPIMOHAIBLHO BEIPYUKE NMPH KaJIbKYJIHPOBAHUH I10
METOY:

a) a030pIIIeH-KOCTHHT;
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0) IUPEKT-KOCTHUHT;

B) AB-KOCTHHT.

9. baza pacnpenenenus 3atpar (apaiBep 3aTpar) 3To:

a) MoKa3aTeib, KOTOPHIN BIUSET HA BEIMYMHY KOCBEHHBIX PAaCXO/IOB;

0) mokazareib, KOTOPBIA HE BIMIET HAa BEIMUYNHY KOCBEHHBIX PacX0JI0B;

B) IIOKa3aTelb, KOTOPBIM BIUSET HA BETUYUHY IIEPEMEHHBIX PACX0/I0B;

T') MOKa3aTejb, KOTOPBIH BIUSET HA BETMYHHY TTOCTOSTHHBIX PACXOJIOB.

10. Kakue BuABI 3aTpaT YBEIMUYMBAIOTCA MPOMOPIHOHAIBHO YBEIUYCHUIO OOIINX

00BEMOB NPOU3BOACTBA?

a) IepeMEHHBIE;

0) IOCTOSIHHBIE;

B) KOCBEHHBIE.

11. TTocTosIHHBIE POU3BOJICTBEHHBIE 3aTPATHI:

a) He 3aBHCAT OT BUAA IPOAYKIIHH;

0) He 3aBHUCAT OT MeproJa BpEMEHH, B T€UEHHE KOTOPOTO BhIMYIIEHA MPOIYKIINS;

B) HE 3aBUCAT OT 0ObeMa NMPOU3BOCTBA MPOTYKIIHH.

12. Ilpy MOBBIIEHUU LIEH Ha peaiu3yeMylo MPOJYKLHUIO J0JI1 MOCTOSHHBIX 3aTpar B

COCTABC BBIPYYKHU OT pCain3allvu:

a) YBEJIMYUBACTCS,

0) yMEHbIIIaeTCs;

B) HE U3MEHSETCS.

13. AB-KOCTHUHT MO3BOJISET:

a) onpeneNnaTh ce0eCTOMMOCTh BU/Ia MPOIYKIIMH TOJIBKO IO NMEPEMEHHBIM 3aTpaTaM;
0) pacmpenensiTh BCE KOCBEHHBIE 3aTPAThI 110 BUAAM MPOTYKITHH;

B) ONPEJENATh MPOU3BOJCTBEHHYIO C€0€CTONMOCTD BUAA MTPOAYKIUH.

14. I1o3aka3HbIil METO/ KAJIBKYJIALMY 3aTpaT IPUMEHSIETCS:

a) B MaCCOBOM ITPOU3BO/ICTBE;
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ce0ECTOMMOCTH CITUCHIBAIOT:

COLIMaJIbHBIM HAJIOT'OM,

MO COAECPKAHUI0 000PYIOBaHUS +

K KOHIlY OTYETHOTO TIepruoja mpu:

0) B €eIMHUYHOM IIPOM3BOJICTBE;
B) B CEpUIHHOM IPOU3BOJICTBE.
15. Ilpy HOpMaTMBHOM METOAE Yde€Ta 3arpaT OTKIOHEHHS OT HOPMAaTUBHOMN

a) Ha ce0eCTOMMOCTh TOTOBOH MPOIYKIINU Ha CKJIAJIE;

0) Ha ce0EeCTOMMOCTh OCTATKOB HE3aBEPIICHHOTO MPOU3BO/ICTBA;

B) Ha ce0ECTOMMOCTh PeaJIn30BaHHOMN MPOYKIINH.

16. I1pu monpoIecCCHOM METO/IE KaJIbKYJIMPOBAHHUSI 3aTPaT 3aTparhl HA 00pabOTKY 3TO:
a) 3aTpaThl HA MAaTEPUAITHI + OOIICTTPOU3BOICTBEHHBIC PACXO/IbI;

0) 3aTparThl Ha Marepwalibl + 3apiuiaTa MPOU3BOJCTBEHHBIX pabOYMX C CIUHBIM

B) 3apIuiara MpOW3BOJACTBEHHBIX pa00YNX C SIUHBIM COIMATBHBIM HAJIOTOM + PacXOJIbl

00IIeTTPON3BOACTBEHHBIE PACXOIBI.

17. HopmaTuBHBIE IOTEPH SBISIOTCS PE3YIBTATOM:

a) HapyIIEHHs TEXHOJIOTUU TIPOU3BOICTBA,

0) HECOBEPIIIEHCTBA CaMOIl TEXHOJIOTUH MPOU3BO/ICTBA;

B) CTapeHUS U U3HOCA 000PYIOBAHUA.

18. OO1Ienpon3BOACTBEHHBIE PACXOIbI BOZMEIIAIOTCS ¢ M30BITKOM WJIM C HEJOCTATKOM

a) HOPMaTUBHOM METOJI€ yueTa 3aTpar;

0) npu ydere 3aTpaT 1Mo PaKTUYECKUM U3JIEPIKKAM.

19. T'ubkas cmera 3aTpaT Ha IPOU3BOJICTBO MPOAYKIIMH COCTOUT H3:
a) TOJIBKO IIEPEMEHHBIX 3aTpar;

0) TOJBKO MOCTOSIHHBIX 3aTpar;

B) IEPEMEHHBIX U TIOCTOSIHHBIX 3aTparT.

20. PerynupyembIMH 3aTpaTamMu SIBISFOTCS:
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a) TOJIBKO IIEPEMEHHBIE 3aTPaThl;
0) TOJBKO MOCTOSIHHBIE 3aTPATHI;
B) KaK IIEPEMEHHBIE, TaK U IIOCTOSIHHBIE 3aTPaThl.
21. PykoBoauTenp nopa3ielieHUsl HECET OTBETCTBEHHOCTH:!
a) 3a IepeMEeHHbIE 3aTPaThl, BO3HUKAIOIINE B JAHHOM MOApa3IeICHUH;
0) 3a IOCTOSIHHBIE 3aTPaThl, BOSHUKAIOLIHME B JAHHOM IOJIPa3/IeIeHUY;
B) peryJiupyemble 3aTpaThl JaHHOI'O MOJpa3esIeHHs;
I') 3a IEpEMEHHBIE U MIOCTOSHHBIE 3aTPaThl, BO3HUKAIOIINE B JAHHOM HOJpa3IeJICHUH.
OIIK-3.3 Pa3pabareiBacT MepompusTHs IO 3a0anus na pewenue 3a0au u3 nPOPECCUOHANBHOU 001aCMU, KOMNJIEKCHbIE
COBEPLIEHCTBOBAHUIO CUCTEMBI 3gdanus
MCHC/DKMCHTA kadqeCTBa C HCHOIL3OBAHMIM 1. [lpoananu3upoBaTh CHUCTEMY MeHELKMEHTa KadectBa [IAO « MMK»
PO eCCHOHATBHBIX 3HaHUI "

P33pa6OTaTB MCPOIPUATUC 110 COBCPIICHCTBOBAHNIO CUCTEMbI MCHC/PDKMCHTA Ka4CCTBA.
IMPOU3BOJACTBCHHOI'O  OIlbITa B obnactu

METaIUTyPryy 1 MCTaJ'IJ'IOO6pa6OTKI/I 2. HpOI/I3BeCTI/I pacueT HHTCIPAJIBHOTO IIOKA3aTeJIA KadYeCTBaA. ITo pe3yiibTaram|

[pacueToB OIEHUTHh YPOBEHb KauecTBa MPOAYKIMU. VIcXoqHbIe JaHHbIE TPUBEACHBI B TaOIHIIE.
Tabnuma
Ucxonunsle maHHBIE K 3amade

HanmenoBanue nokaszaresneu 3HaveHue moka3aresei o u3AeIusmM
bazosoe | Mzn-el | Usn-e2 | U3n-e3 | Uzn-e4
u3JIenne

1. O6Bem BbITycKa, MITH. pyoO. 7 10 6 8 8

2. lNonmoBas MIPOM3BO- 20 25 19 22 18

JUTEIILHOCTh TIPH  OTCYTCTBUU
MIPOEKTOB, THIC. IIT.

3. Bpewms MPOCTOEB 3 6 4 5 8

obopynoBanus, %

4. CrouMocTh 000pYIOBaHUSA, 200 180 300 190 250
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MJIH. pyo0.

5. Hopma amopru3zaruu, % S) 11 8 12 7
6. VYiaenbHple 3aTpaTrhl  Ha 40 45 41 35 48
IKCILTyaTaIHIo, ThIC. pYO.

7. Cpok cityx0bl, 1eT 8 9 10 8 6

3. B pesynbrare MeponpusaTuii, HarpaBIeHHBIX HA YIy4YIIEHHE KadecTBA MPOAYKIUH,
OblJIa CHIDKEHa MaTepUalloOeMKOCTh u3aenusa. s BbIBoja 00 H3MEHEHHHM IOKa3aTesen
TCXHOJOTHYHOCTHU IIO HpI/IBeI[eHHI)IM HW)XKXEC ITaHHBIM paCC‘-II/ITaTI)I O6IIIYIO MaTepI/IaJIOGMKOCTI)
MPOIYKIINH,
Pacxon MarepraaoB Ha MPOU3BOJICTBO U3EIIHS ITOKAa3aH B TaOI.

CPaBHUTCIIbHYIO MATCPUAIIOCMKOCTb, OTHOCHUTCIIBHYIO MaTCpHUAIIOCMKOCTb.

Tabnuual
Hcxonnbie gaHHbIe K paboTe

Iloxa3aTens o npoBenenus [ocne npoBeneHust
MEPOIPHUSATHIA TIO YITyUIICHHIIO MEpOTPUSATHIA
KauecTBa
Pacxon maTepuanoB Ha u3jienue:
A 25 23,5
b 2 1,8
C 15 14,5

OIIK-4 — Cnioco0eH HAXOAMTh M NepepadaTbIBATHL HH(POPMAILUIO, TPeOYyeMYI0 1JIsl MPUHATHSA PellleHHid B HAYYHBIX HCCJIEe0BAHUSAX M B PAKTHYECKOMH

TeXHHYECKOH

Y4yeOHas - HAy4YHO-HCCJIe0BaTebCcKasi padoTa (mojyuyeHue nepBUYHbIX HABBIKOB HAYYHO-HCCJIe0BATEILCKO PadoThI)

OIlK-4.1

[Ipon3BOAUT NIOUCK, AHAIU3 U CUHTE3
uH(poOpMaluu Ui pa3pabOTKU U MPUHSATHUS

pelieHui  TpU  TMPOBEICHUU  HAYYHBIX
HUCCIIeI0BaHuN u OCYIIIECTBIICHUS
npodeCcCHOHATbHON NEeATEILHOCTU B

00J1aCTH METAJUTYPTUU U METaJLI000paboTKH

Ilepeuens meopemuueckux 60npocos:

N3yunth 001IyI0 XapakTepUCTUKY METAJLTypruuecKoro MmpeanpusaTHs MOJHOrO LHKIIA,
[MO3HAKOMUTBCS ¢ TEXHOJIOTMYECKMMHU IIPOLIECCAMU OJJTHOTO MIIU HECKOJIBKUX IIEPEEIIOB, B TOM
gHcIe ¢ PU3NKO-XMMUYECKUMU OCHOBaMHU METAJUTYpPTUYECKUX MPOLIECCOB.
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OIIK-4.2 Hcnonszyer npodeccuoHanbHbIe Ilepeuens meopemuueckux 60onpocos:
3HAHWS I CPaBHEHUS, KIACCHU(PUKALUU U [TocTaBUIMKY UCXOIHOTO CHIPHS.
npeoOpazoBaHus uHbopMaIuu, [TopsA0K NOATrOTOBKM UCXOJHBIX MAaTE€PUAJIOB K IIEpeIey.
HEOOXOAMMOM  JIIi  COBEPIIECHCTBOBAHMS TexHonornyeckue KapThl U TEXHOJOTMYECKUE MHCTPYKLIMM HA W3TOTOBJICHUE W3JCIIHMA
OCHOBHBIX M BCIIOMOTATEJbHBIX OIEpaluil COrJaCHO COPTAMEHTY, BBIITYCKAEMOMY LIEXOM.
TEXHOJIOTUYECKHUX MPOLIECCOB IPOU3BOACTBA [Tnan pa3mMernienust 000pya0oBaHMs. Y CTPOUCTBO U paboTa OCHOBHBIX arperaTosB.
METAJUIONPOAYKIIMY [IUPOKOI0 HA3HAYECHUS

OIIK-4.3 IIpumensier CYILECTBYIOILINE Ilepeuenv meopemuueckux 60npocos:
METOIOJIOTUYECKUE OAXOBI JUIsL CoBpeMEHHOE U MEpPCHEKTHBHOE Pa3BUTHUE METAJUIyprUuecKux 1exoB B PD wu 3a
CTPYKTYpPUPOBaHUS, CUCTeMAaTH3aIWH, PyOS)KOM TI0 KOMIIOHOBKE, COCTaBy OOOpYIOBaHWS, HHTCHCHBHOCTH TEXHOJIOTHYECKOTO
XpaHeHUsT U TIepedayd  HMHQOpMAIMH, [Ipollecca, CBOMCTBAM TOTOBOW MPOAYKIMH W JApyruM mnokazatensM. CpaBHeHHE
TpeOyeMor I PEIICHHs  [IMPOKOTO [CYIIECTBYIOIIEH B II€X€ TEXHOJIOTMU U OOOpYIOBaHUS C JIYYIIUMH JOCTHXKCHUSIMHU]
CIIEKTpa 3a1ay B MPAKTUYECKOU (OTEYECTBEHHOU U MUPOBOM TEXHUKHU U TEXHOJIOTUH.
JIEATENbHOCTU

OIIK-5 — Cnioco0eH oleHUBATH Pe3yJIbTaThl HAYYHO-TeXHHUYECKHX Pa3padoToK, HAYYHBIX HCCIe0BAHUNH M 000CHOBBIBATH COOCTBEHHBII BHIOOP,
CHCTEeMATHU3UPYH M 0000111asi JOCTHKEHHUS B OTPACIH METAIJIYPrHH U CMEKHBIX 00J1acTAX

MOI{CJ'II/IpOBaHI/Ie U ONITHMHU3 AU METAJJTYPIrUICCKUX II

poueccoB

OIIK-5.1

[IpoBoauT HaydHbIE HCCIEIOBAHUS
JUISL TIONTy4eHus 0a3bl TaHHBIX O CBOMCTBAxX
METAIJIOU3ICTTUI IUPOKOTO Ha3HAUEHUS C
nocyienyromnei  00paboTKoM, aHAIU30M |
MHTEpIIpETaIel ONYUYEHHBIX Pe3yIbTaTOB

Ilepeuensy mem 0na npogedenus meKyuie2o KOHmpous u
NPOMENCYMOUHOU ammecmayuu 6 popme IK3amena
Knaccugukarus Mozenei mo Ha3Ha4EeHUIO.
Merons! pelieHHs ONTUMHA3ALUOHHBIX 3a/1a4.
CyImHOCTh METOAA KPYTOI'O BOCXOXKIEHUS.
CyIIHOCTh CUMIIEKCHOTO METOAA.
Kpurepun ontumuzanuu.
. [lopsnok poBeIeHNsI MOJAENMPOBAHNS METAIITYPIrUHYECKUX IIPOLIECCOB.

S OosO NP

. OcHoBHEIE TEPMOIUHAMHUYCCKUEC 3aKOHOMCPHOCTH, UCITOJIB3YEMBIC IIPU MOACTIUPOBAHUHN
IMPpONECCOB BBITINIIABKH YyT'yYHA B I{OMCHHOﬁ IIeyu.

o)

. OcHoOBHEIE TEPMOIUHAMHUYICCKUC 3aKOHOMCPHOCTH, UCITIOJIB3YEMBIC ITPU MOACIIMPOBAHUHN

MMpONECCOB BLITINIABKH CTAJIKM B KUCIIOPOJHOM KOHBEPTCPE.
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0. Kunernmueckue 3aKOHOMEPHOCTH, HCHOJb3yeMbIe TMPH MOJCIMPOBAHUH  IIPOIIECCa)
00€3yrIepOKUBAHUS CTAIIH.
10.

TCXHOJIOTHUYCCKUX IMPOLCCCOB.

OHGHKa AOCTOBCPHOCTU  CTOXACTHYCCKUX 3aBUCUMOCTEH s MOZACIINPOBAHUA

OIIK-5.2

OueHuBaeT pe3yJabTaThl  HAY4YHO-
TEXHUYECKHUX Pa3pabOTOK IO COBOKYITHOCTH
METOJIOJIOTUYECKUX TIPU3HAKOB IS BBIOOpA
ONTUMAITBHBIX peleHui o
COBEPIIICHCTBOBAHUIO CYIIECTBYIOIINX
TEXHOJIOTUIECKUX MIPOIIECCOB B
METALTYPTHYECKON OTpPacIu H CMEKHBIX
obacTsax

Ilepeuens mem unougUOyanbHHIX 300AHU

1. MaremaTtudeckoe MOJAETUPOBAHUE W ONTHUMHU3AIMS IIpoIlecca OKHUCICHHUS MapraHia B
KHCJIOPOHO-KOHBEPTEPHOM IIABKE.

2. MaremaTudyeckoe MOJCIUPOBAHUE U ONTUMM3AIUS TPOIECCa OKUCICHUS MapraHiia B
AIIEKTPOIYTOBOM NEYH.

3. MaremMaTu4eckoe MOJSITMPOBAHIE U ONTHMH3AIUS MPOIIecca PA3TUBKH CTAIA HA CIIO0BOM
MHJI3.

4. MartemaTudeckoe MOJISIMPOBAHUE W ONTHMH3ANMs Tporecca jaedochopannu meramia B
KHCJIOPOHO-KOHBEPTEPHOM IIIABKE.

5. MareMaruueckoe MOJCIMPOBAHUE W ONTHUMHU3AIMS TMpoIecca IUIAKOOOpa3oBaHUS B
KUCJIOPOJHOM KOHBEPTEPE.

6. MaTtemaTudyecKkoe MOJECIMPOBAHNE W ONTHUMH3AIMSA TPOIIECCa OKUCICHUS
KUCJIIOPOAHO-KOHBEPTEPHOU IIABKE.

7. MaTtemaTu4ecKkoe MOJECIMPOBAHUE W ONTUMU3AIMS Tporecca nedocdopanuu metaina B
ITyTOBOM CTaJIETUIaBUIIBHOW IIEYH.

8. Maremarnueckoe MOJIETMPOBAHUE U ONITUMHM3AIUSA TIPOIecca IeCyIbPypannu KUCIOPOTHO-
KOHBEPTEPHOTO METajsla B CTaJIepa3IMBOYHOM KOBIIE TBEPJOM MUIAKOOOPA3YIOUIeH CMeChio
(THIC).

yriepoaa B

OIIK-5.3

Cucrematusupyet U 00001IaeT ONBIT
JUis 00OCHOBaHHUS BBIOOpAa ONTHMAIBHOTO
pemeHnst pu pa3paboTke WHHOBAITMOHHBIX
TEXHOJIOTHYECKHX TIPOIIECCOB B O0JIACTH
METaJUTypruy U METAII000paboTKH

IIpumep 3axanus Ha pelieHHe 3a1a4 U3 NPo(decCHOHANBHOI 00/1acTH
MaremaTtnaeckoe MOACIIMPOBAHUC W OINTHMHU3AIMA IIpoHecCa OKHUCIICHHA MapraHiia B
KHCIIOPOIHO-KOHBEPTEPHOH M1aBke. CMOAEINPOBATh 3aBUCUMOCTh OCTATOYHOTO COJAEP KAHUS
MapraHija B MCTAJJIC NCPEA BBIITYCKOM H3 KOHBEPTEpA OT pacxolda XHUAKOIro 4YyryHa H
OCHOBHOCTH 1naka Juist ycnosuil ITAO «MMK». Onpenenuts onTtuManbHbIE YCIOBUS JUIS

MOJIy4EHHUsl OCTATOYHOTr0 cofiepKaHus Mapranuna B Metaiie He MeHee 0,08 %.

HccanengoBanue MPOIECCOB MPOU3BOJACTBA YYyI'YHA B JOMCHHBIX ImMeYax

OIIK-5.1

[IpoBoguT HaydHble HCCIEAOBAHUS IS

Hepeueub meopemuiecCKux 6onpocoeé K 3alté'my:
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nosydeHus: 0a3pl JaHHBIX O CBOMCTBax
METAIOU3ACIHN IIUPOKOTO Ha3HAYCHHS C
MOCIeAYIomEeH 00paboTKOM, aHAIM30M |
MHTEPIPETALMEN ITOJTyYEHHBIX PE3YJIbTaTOB

1. HccnenoBanus 1o OpraHM3allUdI0 Ipoliecca MPOU3BOJACTBA Yyr'yHAa HPHU HEOOXOAUMOCTH

OrpaHUYEHUs] IPOU3BOJUTEIBHOCTH IIEUH.

2. VccrnenoBanus Mo TEpMOJMHAMHUYECKMM pacuéTaM IpeselbHOM CTENeHM HCIOJIb30BAHNUS

MOHOOKCH/IA yIJIepoJa U BOJOPO/1a IIPU BOCCTAHOBIIEHUH JKEJI€3a U3 OKCUJIOB.

3. HccnenoBaHuss MO TEPMOAMHAMHUYECKUM pacuéTaM CTENEHU MPSMOro M KOCBEHHOIO|

BOCCTAaHOBJICHHS DJIEMEHTOB YyT'yHa.

4. HccnenoBanus 1mo (GpopMUpOBAaHMIO YYyr'yHa, MEPBUYHBIX, INPOMEKYTOUHBIX U KOHEUYHBIX

IJJAKOB 110 BBICOTE JOMEHHOH I€YM C BOBJCUCHHMEM pe3yJbTAaTOB aHalM3a M O0OPabOTKH

MH(GOPMALIMOHHBIX ITOTOKOB M UCIOJIb30BaHUS MH(POPMAITMOHHBIX MOJIEIEH.

5. HccnenoBaHusl IOIHOTO TEXHOJOTMYECKOrO LMKIIA IOIY4YEHUs YYryHa C BOBJICYEHUEM|

Pe3yIbTaTOB U3YUYEHUSI MUPOBBIX PECYPCOB HH(POPMALIMU O Ipolieccax IPOU3BOJICTBA YyT'yHa.
6. HccrnenoBanus BUJOB UYT'YHOB U OCOOCHHOCTEH MX IPOMU3BOJCTBA C BOBJICUECHUEM|

PE3YyJIbTATOB U3Y4YCHUA MUPOBBIX PECYPCOB I/IH(I)OpMaI_[I/II/I 0 IMponeccax Mponu3BOACTBA Yyr'yHaA.

7. VccnenoBaHus CBOMCTB LIIaKa U BJIMSHUE UX Ha pabOTy JOMEHHOW Ne4u 0 pe3ysbTaTam
M3Y4EeHUS MUPOBBIX PECYPCOB MH(OpMAIIMU O Mpolieccax MPOU3BOACTBA UYT'YHA.

8. AHaiM3 TEXHOJOTHYECKHX MPOIECCOB JUIS BBIOOpa IyTEH, MEp W CPEICTB YIPABJICHHUS
KaueCTBOM UYT'YHa, B TOM YMCJIE JIJIs1 CHUKEHUSI COJIEPKAHUE CEPBI B HEM.

0. UccnenoBanue OCHOBHBIC HAIIPABJICHUS PA3BUTHS MIPOU3BOJICTBA YyTYHA.

10. MHHOBallMOHHBIE MEPONPUSTHUS 1O COBEPIICHCTBOBAHUIO IPOM3BOJACTBA YYyryHa B
YCIOBHUSIX ONPENEIIIONIEN POIN CHUIIOBOIO B3aUMOJEHCTBUS MOTOKOB IIMXTHI U ra3a B BEpXHEH
1 HIDKHEM 30HaX JTOMEHHOH IIEYH.

11. Pa3BuThme cHCTEM aBTOMATHYECKOTO YHPABICHUS TEXHOJOTMYECKUMHU MPOLECCAMM
[MPOU3BOJCTBA UyryHa. Pa3BuTre cUCTEM MOANEPKKH PUHATHS PELICHUS.

12. Pa3BuTHE TEXHOJOTUUECKONW OCHACTKU MPOU3BOJCTBA UYT'yHA U MEPEPAOOTKH IIJIaKa.

13. Pa3Butue ynpaBieHHUs TEXHOJOTMUECKUM IIPOLIECCOM MPOU3BOJCTBA UYyTryHa B JJOMEHHBIX
rmeyax.

OIIK-5.2

OueHuBaer pe3yabTaThl Hay4HO-
TEXHUYECKUX pa3pabOTOK M0 COBOKYMHOCTH
METOA0JIOTUYECKUX MPU3HAKOB JUIs BhIOOpa

OIITUMAJIBHBIX peI_I_ICHI/II\/'I 10

Hpumepn ble npaKkmuueckKue 3a0anus:

HpOBCCTI/I O630p JIATCPATypbl IO CTAadUAM, (bazaM n JTannaMm B IIOJJHOM

TCXHOJIOTUYCCKOM IUKIIC arJIOAOMCHHOT' O IIPOU3BOACTBA.
CocTraBUTh AHHOTAIlUuK I10 BBIABJICHHBIM UCTOYHHKAaM.
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COBEPIIICHCTBOBAHUIO CYIIECTBYIOIINX BEIIBUTE KIIIOYEBBIE CII0BA B BBISIBIEHHBIX NCTOYHHKAX.
TEXHOJOTHYECKUX MIPOILIECCOB B Pa3paborats TecTOBBIC 3a1aHUs TS YIITyOIEHHOTO 3YYeHUS HanboJliee CyIeCTBeHHOM
METATYPTHYECKON OTpacId ¥ CMEXKHBIX MH(OPMAIINY.
o0JacTax
OIIK-5.3 Cucrematusupyer U 0OOOIIAET OMBIT IS

000CHOBaHUS BbIOOpA ONTUMAJIBHOTO
penieHus: mpu pa3paboTKe WHHOBAIIMOHHBIX
TEXHOJIOTMYECKUX IPOLIECCOB B 00yacTu

METaJUTYpPTUH U METAIII000pa00OTKH

3adanue na pewienue 3a0auu:
[lo mpexncraBneHHOW B 0Opa3oBaTEIbHOM MOpPTAle METOJUKE BBINOIHUTH PACUET
CHU)KEHUSI Y/IETIbHOTO pacxoja KOKca CHUKEHUEM CO/IEP KaHUS MEJIOYH B ChIPbE.

HUccanenoBanus MpoueCcCoB NMPOU3BOJACTBA arjioMepara

OIIK-5.1

[IpoBOOUT HAy4YHBIC HWCCICAOBAHUS IS
MoJydYeHHs 0as3bl JaHHBIX O CBOMCTBAX
METAJUIOM3/ICINIA [TUPOKOTO HAa3HAUCHHS C
nocyienyronein  00paboTKoM, aHAIU30M |
MHTEpIIpEeTalel OMy4YEeHHBIX Pe3yIbTaTOB

Ilepeuens meopemuueckux 60npocos K 3auémy:

1. UccnenoBanue pexuMa 3aKUranus TBEPIOTO TOIUIMBA IIUXTHI.

2. UccnenoBanue ra30npoOHUIIAEMOCTH arJIOMEPUPYMOTO CIIOSL.

3. UccrnenoBanue TeIIONEpeIavyy 110 BBICOTE CIIEKAEMOTO CIIOS.

4. ViccnenoBaHre peXMMa OXJIaXICHUS arjioMepara Ha arJioMepallMoOHHOW MalluHE U
Ha OXJIaJIUTEIC.

5. HccrnemoBanue
arJioMeparuu.

6. UccrnenoBanue ropeHus ra3a B 3aKUraTelIbHOM TOpHE.

7. UccnenoBanue ONTUMHU3AIMH BIAKHOCTH arjIOMEPAIIMOHHON IITUXTHI.

8. MHccrnenoBanwe ONTHMH3AIMM pacxoda TBEPAOTO TorumBa (KOKCHKA) HA
arJioMeparuio.

9. HccnemoBaHue KMUMHUKO-MHUHEPATOTHYECKUX TIPEBpAIICHUN TMpU CICKAHUHU M|
OXJIQXICHUH arjioMepara

10. UccnenoBanue Gpuandeckoil CTPYKTYphI arioMepara.

11. WccnenoBanue ycioBUM, HEOOXOIUMBIX I OOECIIEYCHHUS] HU3KOTO COJEPKaHMUs
Cepbl B arjoMepare.

12. HUccnenoBanue TBEPAOGA3HBIX W IKHIKO(DA3HBIX IPOIECCOB TPHU CIEKAHUN

OKHCJIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKI_II/II\/’I B mponecce

arjomMcepara.
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13. UccrienoBanue OCHOBHBIX HAIIPABIICHHUIA Pa3BUTHS IPOU3BOJICTBA arjioMepara.
14. UccnenoBanue MOJIHOTO TEXHOJIOTHYECKOTO HUKJIA MOJyYCHHS arjioMepara.
15. HccnenoBanne  moOKaszaTeNei,  XapaKTCPU3YIOIUX  PEXKUM  pabOTHI
ArJIOMEPAIMOHHON MAIIMHBI.
OIIK-5.2 OrneHuBaeT pe3yJIbTaThI HAy4YHO-
TEXHUYECKHUX Pa3pabOTOK MO COBOKYITHOCTH
METOIO0JIOTMYECKUX MPHU3HAKOB LISl BBIOOpA Ilpumepnsie npakmuyeckue 3a0anusn:
ONTUMAJTbHBIX pelICHHH 1o 1.BBISIBUTH KJTFOUEBBIC CIIOBA B BBISBICHHBIX HCTOYHHKAX
COBEPILIEHCTBOBAHHUIO CYIIECTBYIOIINUX 2.Pazpaborate TecTOBbIE 3aJaHUs Ui yrUIyONEHHOro M3ydeHWs HauOolee
TEXHOJIOTUYECKUX ITPOIIECCOB B [CYILIECTBEHHOW HH(POPMAIIHH.
METAJUTyPrHYeCKOW OTPacid ¥ CMEXKHBIX
00JacTsax
OIIK-5.3 Cucremarusupyer ¥ 0000IIaeT OMBIT IS

000CHOBaHMS  BBIOOpa  ONTUMAIBHOTO
peleHust npyu pa3paboTke MWHHOBAIMOHHBIX
TEXHOJIOTHYECKUX TIPOIIECCOB B OOJIACTH
METAJUTYPruy U METAIII000pab0TKH

3adanue na pewienue 3a0ayu:

[lo mpexncraBneHHOW B 0Opa3oBaTEIbHOM MOpPTAle METOJUKE BBINOIHUTH PACUET
WM3MEHEHHUs YAEIBbHOIO PacXxoJa KOKCAa Ha MPOBEACHHUE JTOMEHHOW IUIAaBKH B 3aBHCHUMOCTH OT
COJIEp’KaHusl MEJIOYH B arjiomepare.

HUccaenoBanusi nmpoueccoB Mpou3BoACTBAa CTAIH

OIIK-5.1 [IpoBoguT HayuyHbBlE HCCIENOBAaHUA A Ilepeuens meopemuueckux 6onpocos:
noyiydeHus: 0a3bl JaHHBIX O CBOMCTBaxX 1. OcHoBHBIE yc0BUS A1 yAalleHus: pocdopa B BAaHHE CTANICTIABUIILHOTO arperaTta
METaJUTOM3/ICTHA [IMPOKOTO Ha3HAUCHHsS C 2. OCHOBHBIC YCJIOBUS /ISl YAAJCHUS Cephl B BaHHE CTAJICIUIABMIIBHOTO arperara u Ha
nocienyromein  0opadorkoit, anammzom u |AKII?
WHTEpIpEeTaINeH TTOTyIeHHBIX Pe3yIbTaTOB 3. IloBeneHne Mapraniia B KOHBEPTEPHOH IJIaBKe
4. [ToBeneHne KpeMHUSI B KOHBEPTEPHOU TLTaBKE
5. UccnenoBanue MUTAKOBOTO PeKMMa KOHBEPTEPHOM IIaBKU
6. MccnenoBaHue 1yThbeBOTO peXMMa KOHBEPTEPHOH MIIaBKU
OIIK-5.2 OneHuBaeT Ilpumepnvle npakmuueckue 3a0anus:

pe3yabTaThl HAay4YHO-
TEXHUYECKUX Pa3pabOTOK MO COBOKYITHOCTH

MCTOHOJIOTUYCCKUX IMPHU3HAKOB JJIA BI)I60pa

BLIABUTE KIIFOUEBEIE CJIOBA B BBLIABICHHEBIX NCTOUYHHUKAX
PazpaboraTe TecToBBIC 3aMaHUS TSI YIITYOJIEHHOTO H3YUYEeHUsI HAanboJIee CyIeCTBEHHON
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OIITUMAJIBHBIX peteHui o [MHQOPMAITHH.
COBEPIIICHCTBOBAHUIO CYIIECTBYIOIINX HccnenoBanue myTéM MaTeMaTHIECKOTO MOJICIIUPOBAHMSI TIPOIIECCOB BBHIIIABKU CTAIH B
TEXHOJOTHYECKUX MIPOLIECCOB B [1a00paTOPHBIX MEYaX METOJAMH MEePETiaBa U C MPOBEICHUEM OKUCIUTEIBHOTO IEPUO/A.
METATYPTHYECKON OTpacI H CMEXHBIX Onenka ToOBeIeHUsT TpUMeced B  Mporeccax BBIUIABKA CTAId 10 JABYM
obnacTax BBIIICTICPEUYNCIACHHBIM TEXHOJIOTHSM.

OIIK-5.3 Cucrematusupyer u 00OOILIAET OMBIT IS

00OCHOBaHMS  BBIOOpAa  ONTHUMAIBHOTO
peuieHus: mpu pa3paboTKe WHHOBAIIMOHHBIX
TEXHOJOTUYECKUX MPOLECCOB B 00JIacTH
METAJTYPrUU U METAIIII000paboTKU

3adanue na pewienue 3a0ayu:

Boinonuuth pacuer mumxTtoBkH Iuiaku ctanu B JJCII-180 nns Tpex BapuaHTOB BellEeHUS
TIaKu:

100 % moma, 75% noma/25 % uyryna, 60% noma/40 % gayryna

HNunoBanuo

HHBIE€ METOAbI PCIICHUS HHIKCHCPHBIX 3a1a4

OIIK-5.1

[IpoBomUT HayuyHBIE HCCIICIOBAHUS
JUISL TIONTy4eHus 0a3bl TaHHBIX O CBOMCTBAxX
METAIJIOU3ICTTUI IUPOKOTO Ha3HAUEHUS C
nocyienyronein  00paboTkoi, aHAIM30M |
MHTEpIIpEeTalel MOMy4YeHHBIX Pe3yIbTaTOB

IlepedyeHb TeopeTHYECKUX BONPOCOB:

IIepeunciuTe OCHOBHBIE DTaIlbl SKCIIEPUMEHTA.

JaiiTe moHsTHE (haKTOpa U OTKIMKA.

B xakoM ciy4ae SKCIIEpUMEHT SIBISIETCS] BOCIIPOU3BOIUMBIM?

Uem xapakTepu3yeTcsi akTUBHBINA dKCTIepuMeHT? KaKkoBBI €ro TOCTOMHCTBA U
HEeZ0CTaTKu?

5. [Ilepeuncnnre OCHOBHBIE 3a/1a4M MJIAHUPOBAHUS aKTUBHOT'O SKCIIEPUMEHTA.

6. Yem xapakTepusyeTcs NaCCUBHBIM AKCIIEPUMEHT?

7. B uem 3akirogaercs METOJ COMILIUHTA?
8

9

PR

Ha yem ocHOBaH KOppENSLIMOHHBINA aHATN3 TaHHBIX?
Ha yem ocHOBaH IHCIIEPCUOHHBIN aHAIA3 JAHHBIX?
10. Kakue cymiecTByIOT KJIacCU(PHUKATOPHI TP BbIOOpE THTA MOAETH?
11. Kakuie 1O KHBI BBIMOTHITHCS TPeOOBaHUS, YTOOBI MOJIETh ObllIa aIeKBaTHON?
12. Yto Takoe kod¢p¢umnment nerepmuHanun? Kak ero MOXXKHO HCIIONB30BaTh ISt
OLIEHKH JIOCTOBEPHOCTH MOjien?
13. Uro takoe ciydaiiHas BenuunHa? Kakumu criocod0amu 0Ha MOXET OBITh OTHcaHa?
14. Yo nokasbiBaeT PyHKIMS IJIOTHOCTH pacrpeaencHusi? KakoBbl ee cBOWCTBA.
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15.

16.
17.

18.
19.
20.
21.

22.

23.

24,

25.
26.
217.
28.
29.
30.

31.
32.

33.
34.
35.

36.

Uto nmoka3bpIBaeT UHTErPAJIbHBIN 3aK0H pacnpeaeneHus? KakoBbl cBoMCTBa
MHTETPATbHON (PYHKIIH pacipeaesieH!s] BEPOATHOCTH?

[lepeuncnanre OCHOBHbIE BUbI 3aKOHOB PaclpeeIeHUs Cly4yaiiHO! BEJIMYNHBI.
Kakwue neifictBust HEOOXOIUMO BBITIOIHHUTD JJISI OTPE/ICICHUS TApaMETPOB 3aKOHA
pacrnpeieneHus Cl1y4ailHOW BETUYUHbI?

Kaxum 006pa3oM orpenensieTcst Yucio UHTEPBaIoOB pa3oueHus?

Metoanka HOCTPOEHHUS AUAarpaMMbl HAKOIJICHHBIX 4aCTOT.

MeTto1MKa NOCTPOEHUS THCTOTPaMMbl BEIOOPKH.

Kak ¢ moMoIpi0 HHTErpaibHON (YHKIMU paclpeeieHns BEpOSITHOCTH ONpPEeAEIUTh
BEPOSTHOCTH MOMNAJaHMsl CIy4yaliHOW BEJITMYMHBI B 3aJJaHHBIN AUana3oH?

Kak ¢ nomompio auddepeHunanbHoil QyHKIUM paclpeseneHus BepOsTHOCTU
OIIpEEIIUTh BEPOATHOCTD MONalaHus CIIy4aliHON BEIMUYMHBI B 3a/1aHHbIN TnanazoH?
Ha 06a3e Kkakux CcIoy4ailHBIX BEJIMYMH MOXKET OBITH CMOJEIMpPOBaHA ClIydaiiHas
BEJIMYMHA, pacIipe/ieJIeHHAasl 10 HOPMAJIbHOMY 3aKOHY paclpeaeacHus?
ChopmynupyiiTe alirOpUTM TE€HEpaIuu CIYyYailHOW BEIMYHMHBI, PACTIPEIEICHHON IO
HOPMaJIbHOMY 3aKOHY C 3a1aHHBIMH mapamerpamu & u O |

[osicuTe 001IYI0 CTPYKTYPY YpOBHS KOHTposuiepoB SIMATIC

B gem 3akmrouaercst rexnonoruss SCADA?

JUi1s uero Hy’>KHBI CPECTBA YEJIOBEKO-MaIIMHHOTO HHTepdeiica?

Kakwne 3amaun peanuzytor SCADA-cucTemsr?

Kakue nBe ocHOBHbIE TexXHONOTHH Ucoib3ytoT CoBpemennbie SCADA cuctembl?
[Mosicaute 00mIyIO cxeMy opranu3anuu cBszu Intouch ¢ kouTposuiepamu Siemens,
YKa)XKUTE Ha3HAYCHHUE €€ MIEMEHTOB.

Kakumu crioco6amu Bo3mMoxkHa opranu3saius css3u mo DDE B Intouch?

Kakyto cucremy noakitoueHUss MOXKHO BBIOpATh Mepe]] CO3AaHUEM MPHUIIOKECHUS,
B3aMMOJICHCTBYIOIIETO ¢ 6a30i 1aHHBIX?

[TosicHuTe NOHSITHE «HEYETKAs JIOTUKAY.

UYro nmoxa3piBaeT PyHKIUS MIPUHAIICKHOCTH?

Kaxum o6pazom dopmupyercs 6a3a npaBui HeueTkoro perynsropa? Ilpusenure
IIPUMEP HECKOJIBKUX MPABUIL.

Kaxum 06pa3oM paccuuThIBaeTCsl BBIXOJT HEUETKOTO peryisitopa’?
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OIIK-5.2 OneHuBaeT pe3yibTaTbl  HAy4yHO- Ilpumepnvie npakmuueckue 3a0anus:

TCXHUYCCKUX pa3pa60TOK 10 COBOKYITHOCTH

MCTOHOJIOTUYCCKUX IMPHU3HAKOB JIA B5160pa
OIITUMAJIBHBIX

peneHuit o
COBEPLIEHCTBOBAHUIO CYIIECTBYIOIINX
TEXHOJIOTHYECKHX MIPOLIECCOB B

METALTYPTHYECKON OTPAacI H CMEXHBIX
o0Jactax

1.
pacrpe/elieHus.
2.
HaKOIUIEHHBIX YaCTOT.
3.
4, Ha mnpuBeneHHOM

pUCYHKE

Hapucyiite rpadhuku (yHKIMK TUIOTHOCTH pacHpeAeIeHHs 111 OCHOBHBIX 3aKOHOB
I1o 3agaHHOMY psIly SKCIIEPUMEHTAIbHBIX JaHHBIX IIOCTPOUTE AUArpaMMy

[To 3amanHOMY psiy SKCIEPUMEHTAIbHBIX JaHHBIX MIOCTPONTE TUCTOrPaMMy BBIOOPKH.
3HAYEHUS
MOYMHSIOUINIICS OMHOMY U3 TpeX 3aKOHOB pactipenenenus (Yuiapra, HOpMaibHbIN U

paBHOMEpHBIN 3akoH). Ha ropuszoHTanbHON MIKajge yKazaH MOPSAKOBBIA HOMEp
3HAYEHMsI, @ HA BEPTUKAIILHON caMO 3Ha4YCHHE.

ITIOKa3aHBbI

(ToXe rucTOorpamMmy).

ciTydaifHasi BeJIMUMHA MOTaaeT ¢ BepoaTHOCTHIO 0,2,

IIo NPHUBCACHHBIM JTaHHBIM ITOCTPOUTDH
nBa rpaduka: QyHKIHIO MIIOTHOCTH pacipeneneHus (TUCTOrpaMMy) U UHTErpalibHYIO
(GYHKIMIO — pacrpeiesieHHs

pacupenenenus. Ha xaxaom u3 rpadukoB yka3aTh J1000M OJIMH MHTEPBAJI, B KOTOPHIHA

CIy4yallHOM  BEJIMYMHBI,

Onpenenuts BUI  3aKOHA

5. Crenepupyiite ciyyailHyIO

5 10 15 2

BEJIMYMHY, PacHpelelICHHYIO

10 HOpMAJIbLHOMY 3aKOHY C
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3aaHHBIMK Hapamerpamu & u O

OIIK-5.3

CucremaTu3upyeT U 00001aeT OMBIT
JUIE 00OCHOBaHUSI BBIOOpa ONTHMAIBHOTO
pelieHus npu pa3paboTKe MHHOBAIMOHHBIX
TEXHOJIOTUYECKUX TIPOLIECCOB B 00JIACTH
METAJITYPrUU U METAIIII000paboTKH

BoinonuuTh npaktuyeckyio padboty «llnanupoBaHue npu akTHBHOM SKCIIEPUMEHTE

BeimonHuTe nmpaktudeckytro pabory «llmansl  BTOoporo mnopsaka. bopeba ¢
CUCTEMATHYECKOM ITOIPEIIHOCTBIO»

Beimonuute npaktudeckyto paboty «llaccuBHbiil skcnepumenT. Mogenu Ha 6ase
MCKYCCTBEHHBIX HEHPOHHBIX CETE»

BeimonHuTe mpakTHueckyto paboty «BocmponsBoauMocTs dkcriepuMenTa. Kpurepun
Crtbronenrta u duiepa»

BoinonHuTh npaktuyeckyo padory «KoppeasiMoHHbIN U JUCIEPCUOHHBIN aHAIU3»

BEIMOIHNTE TpakTHYECKyl0 paboTy «OIeHKa aJeKBaTHOCTH MOJEJIEH, CO3MaHHBIX Ha 0as3e

IMaCCUBHOTI'O OKCIICPUMCHTA»

IHNPOPECCHOHAJIBHBIE KOMIIETEHIIUH

I1K-1 — Cnioco6eH OpraHu30BbIBATH COTVIACOBAHHYIO Pa00Ty MO BHINOJIHEHHIO 33124 M0 OLleHKe ChIPhSl M METATYPrudecKoii MPOaAYKIMH, KOPPEKTHPOBATh M
KOHTPOJIMPOBATH MPOU3BOACTBEHHBIN Mpouecc

Teopnﬂ nmpoumeccoB Mpou3BoOACTBA arjioMeparta

[K-1.1

OpFaHI/ByeT pa60Ty 110 OLICHUBAHHWIO CBIPbHI

51 METaJUTyprU4eCKOU MPOAYKIHIO,
KOPPEKTHpYET u KOHTPOJIUPYET
IIPOU3BOJICTBEHHBIN porecc c

000CHOBaHHUEM MPUHATBHIX TEXHOJIOTHYCCKUX
H TCXHUYCCKHUX MCP

Ilepeuens meopemuueckux 60npocoe K IK3amemny:
1.KakoBbI OCHOBHBIC TPEOOBAHWMSI K KOHIICHTPATY U ariopyje?

2. KakoBbl OCHOBHBIE TPeOOBaHUS K TBEPIOMY TOILIUBY U K U3BECTHSKY?
3. CymHOCTh yCpeTHEHHS MaTEepPHAIIOB C HCIOJH30BAHUEM YCPEIHUTEIBHBIX
KOMILIEKCOB.

4. 3HauMMble HAy4YHO-TEXHUYECKHE pa3padOTKM M HayyHble MCCIEIOBAHUS 10
YCPEOHEHHUIO MaTepUaJIOB.
5. VYnaenpHas NpPOM3BOAUTENBHOCTH arJIOMEPALlMOHHBIX MAIIWMH M HAlpaBiIcHUs €€
YBEJIMYEHUS.

6. XMMHUYECKHI1 cocTaB arjaoMepaTa U ClocoObI €ro YIIyuIlIeHHUs.

7. ®U3UKO-MEXaHUYECKUE CBOWCTBA arjioMepara 1 CliocOObl UX YITYYIIEHUS.
8. ®U3HKO-XMMHUUYECKUE CBOMCTBA arjoMepara U CocoObl UX yIy4IIeHuUs.
9. OnTUMaIbHOE 103UPOBAHNE KOMIIOHEHTOB IIUXTHI.
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10. OnTumanpHasi KPyIHOCTh TBEPAOTO TOILTMBA U U3BECTHSIKA.

11. Ponb u3BecTH B mpolecce arjioMmepaluu.

12. CMemMBaHue U OKOMKOBAHUE IITUXTHI.

13. 3aKOHOMEPHOCTEH JEHCTBHSI MOJICKYJISIPHBIX U KANWLISIPHBIX CHJI B YBIQXKHEHHOM
MaTepuale.

14. PemieHue MHOTOKPUTEPHAIBHBIX 3a/Ja4 ONTHUMH3AIMA PEKUMOB BO3BpaTa M
MOCTENU

3adanue na pewienue 3a0ayu:
[lo mpezncraBieHHOW B 00pa30BaTEIbHON MOpPTaje METOAMKE BBIMOIHHUTH PACUET CHUKCHUS
YACIBHOTO pacxoja KOKCa Ha TPOBEICHHUE JOMEHHOW IUIABKW TOBBIIICHUEM COJEPKAHMS
bKesie3a B arjoMepare.

CkBo3HbBIE METAIYPIrHYE€CKHUE TEXHOJTOTNH

IK-1.1

OpraHH3yeT pa60Ty 110 OLCHHBAHHIO CBIPbA

51 METaJUIyprH4eCKOU MPOAYKIHIO,
KOPPEKTHPYET u KOHTPOJIUPYET
IIPOU3BOJCTBEHHBII poriecc c

000CHOBaHHUEM MPUHATBIX TEXHOJIOTHYCCKUX
U TCXHUYCCKHUX MCP

IIpumepHBbIii IepeyeHb TeOPpeTHYECKUX BONIPOCOB:
e Pouib yepHBIX METAIUIOB B c(hepe YeI0BeUECKON AeATeIbHOCTU
e Uro Takoe uyryn?
e OO0mas cxema MPOU3BOICTBA YUEPHBIX METAJIOB.
e (OCHOBHO€ pa3aN4ue Yyr'yHa U CTaau?
e OOmas cxemMa TPOU3BOJACTBA YEPHBIX
ITPOMBIIIJIEHHOCTH B 9KOHOMHUKE CTPAHbI U MHpPA B LIEJIOM

MCTAJJIOB. Mecto MeTaHHyerquKOﬁ

e JlepcrnekTUBBI M NOTEHIMAN PA3BUTHS PA3BUTHS YEPHOU MeTauypruu PO

e XWUMHYECKHUH COCTAaB JKENE3HbIX pyld. TpeOoBaHMS K KadyecTBY JKEJE3HBIX pPyAd H
HE00XO0IMMOCTD MOATOTOBKU UX K JIOMEHHOM IIaBKe

e Tumbl Xele3HbIX PyA MO pynoodpasyromemy MuHepary. OCHOBHBIE MECTOPOKICHHUS
JKEJE3HBIX PYI.

e  @roCBHl JOMEHHOM IIABKU, TEXHOINCHHOE CHIPBE.

e CnocoObl MNOATOTOBKHU pPyAd K JoMeHHOM 1aBke. Hasnauenue u XapaKTCPUCTHUKA
CII0CO00B OKYCKOBAHUA KCIIC30PYAHBIX MATCPHUAJIOB.

e CymIIHOCTh arIOMEPaIOHHOTO MpoIlecca.

e [Ipsmoe u kocBeHHOE BoccTaHoBleHHE okcuaoB. Ocobennoctu. [lokazarenn. CpaBHeHHE
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MPSIMOTO U KOCBEHHOT'O BOCCTaHOBIICHUSI.
e BoccTaHoBJIEHUE KPEMHUS, MAapTraHila, BAaHAAUs U TUTAHA B JIOMEHHOM TEYH.
e (OOpa3oBaHHE YyryHa B JIOMEHHOW IMe4yd. BUIbI YyTryHOB, BBIILIABISIEMBIX B JIOMCHHBIX
rmeyax.
e [llnakooOpazoBaHue B JOMEHHOW meur. [IepBUYHBIN, TPOMEKYTOUHBINH, KOHCYHBIA IIIJIAK.
CocTaB KOHEUHOTO 1IaKa. TpeboBaHus K IIUIaKaM.
e [loBenenue u GanaHc cepsl B JIOMEHHOM neun. BHenoMeHnHas necynb(ypanus 4yryHa.
e OCHOBHBIC MYTH U CIIOCOOBI CHIDKEHHS pacxo/a KOKCa MPH BBIIIABKE YYT'yHA.
e (OO0miee yCTpOHWCTBO U COCTaB KOMILJIEKCA JOMEHHOM TEYUH.
Brinyck 1 yoopka npoayKToB MiiaBku. JINTeHHbII 1BOD.

IIpumepHbIil NepevYeHb NPAKTHYECKUX 3aJaAHNIM:
- ONPEENUTh OKUCIUTENBHYIO CIOCOOHOCTH arfiomepara, conepskariero 60 % Feqsy, 1 15 % FeO.
- OTPEJETUTh OKHCIUTENBHYIO CIOCOOHOCTH OKATMHBIL, coaepxartieit 70 % Feqsy 1 73 % FeO.
- CKOJIbKO H3BecTH, conepxarieit 85 % CaO, notpedyercs ais ouutakoBanus 0,7 % Si B 300 1
PKHJTKOTO METaJIjla, €CJIM OCHOBHOCTB IIIJIaKa-3,5 ?
- Ha CKOJIbKO MOBBICUTCS OCHOBHOCTH IIJIaKa, eciiv K 35 T muiaka, coaepxkamero 43 % CaO u
13 % Si10, no6aButk 7 T u3BectH, conepxaieit 87 % CaO u 2 % SiO, ?

IIpousBoacTBoO KOKCa

[K-1.1

Opranusyet paboTy MO OLIEHUBAHUIO CHIPHS

u METaJUIypru4eCcKOu MIPOAYKILIHIO,
KOPPEKTUPYET u KOHTPOJIUPYET
IIPOU3BOJCTBEHHBIN pouecc c

000CHOBaHHEM MPUHATBIX TEXHOJIOTHYCCKUX
" TCXHUYCCKHUX MCP

Teopemuueckue 60npochwi:

1. ITosiBNeHnE KOKca

2.IIpousBosacTBO KOKca. [lepBble KOKCOBBIE MeYn

3. Kokc 1 IpOAyKThl KOKCOBAHHUS

4. OCHOBHBIE CBOMCTBA KOKCa

5. OCHOBHBIE TEXHOJOTUYECKUE ONIEPALIUHU ITPOLIECCA POU3BOICTBA KOKCA

6. [TocnenoBarenbHOCTh OOCITYKHBaHUS Meuel (CepUilHOCTh); CEpUHHOCTh Ha 3aBOAX
Poccun

7. IlpuHuun BeIOOpa CepUITHOCTH

8. I'paduku BbIauu KOKCa (HEMPEPHIBHBIN, ITUKIMYHBIA, TOTYIIUKIMYHBIN)

9. [Ipeumy1iecTBa HUKJINYHOTO Tpaduka

10. 3arpy3ka nedeii: OT yrjienoAroTOBUTENBHOIO 1IEXA O KaMepbl KOKCOBAaHUS
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11. KoHTposb kauecTBa 3arpy3Ku; HOpMa 3arpy3KH; BpeMs 3arpy3Ku

12. TIpu4unHBI BEITOTHEHHSI CIICUATBHBIX HOPM IIPH 3arpy3Ke KaMep KOKCOBAHHUS

13. PaznuuHble MeTO/AbI O€3IbIMHOMN 3arpy3KH; KpaTKasi CyIIHOCTh METOOB U T.JI.

Pewumo 3a0auy uz npogeccuonanvroti obnacmu:
1. Paccuntarh ro1oBy10 IpOU3BOJUTENLHOCTD OAHOM MEYH U KOKCOBOM O6arapeu 1mo Kokcy 6%-
HOi BnaxkHoct um mmxrte: WP -89; A® = 7,3; V' = 28; Scoﬁm_ — 2,03; N°® -1,90. Bed
3ar1§yx<aeM0171 IIMXTHI B KaMEpPy MPUHATH, UCXOJS M3 HACBITHOTO Beca padoueit muxThl — 0,8
/M.

2. 3ajaya 1Mo KOHTPOJIO MCIPABHOCTH OOOPYIOBAaHUS M TEKYIIUX OTKIOHEHUN OT 3aJaHHBIX

apaMeTpoB:
OnpeaenuTs CONMPOTUBICHUE PEreHepaTopa Ha HUCXOSIIEM IMOTOKE MEXY TOUKaMHu 4, 5.
JlaBneHue B MOJICBOJOBOM IpocTpaHcTBe pereHeparopa P4 = —80 Ila, B mogoBom kanaine P 5 5
—110 Ila, Temneparypa Bo3ayxa B TyHHene — 15 °C, mpoayKTOB CropaHus BBEpXY)|

perereparopa — 1300 °C, B nonoBoM kaHane — 290 °C; miaoTHOCTh NPOAYKTOB cropanus — 1,4
KI/HM® .

Teopml PA3JUBKH H KPUCTAJVIM3AIUH CTAIHA

[K-1.1

Opranusyet paboTy MO OLIEHUBAHUIO CHIPHS

u METaJUIypru4eCcKOu MIPOAYKILIHIO,
KOPPEKTUPYET u KOHTPOJIUPYET
IIPOU3BOJCTBEHHBIN pouecc c

000CHOBaHHEM MPUHATBIX TEXHOJOTUYCCKUX
" TCXHUYCCKHUX MCP

Bonpocsr:
1. 3apoxkaeHue 1 pocT KPUCTAILIOB.
2. Kpucrannuyeckasi CTpyKTypa HEIIPEPbIBHOJIUTON 3arOTOBKH.
3. YcanouHsle sIBIEHUS IPU KPUCTAIUIN3ALNN CTAJIN.
4. JIukBays 3JI€MEHTOB U XUMUY€ECKasi HEOAHOPOAHOCTh 3arOTOBKH.
5. IlepepacnpeneneHue razoB U HEMETANIMYECKUX BKIIOYEHWN NPU KPUCTAJIM3ALUU
MeTaa.
6. OCOOEHHOCTH COBPEMEHHBIX TUTEHHO-TTPOKATHBIX KOMILIEKCOB.
7. BHyTpeHnHue nedexThl HenpephIBHOIUTON 3arOTOBKH.
8. IToBepxHOCTHBIE J1e(EKThI HEMPEPHIBHOIUTON 3aTrOTOBKH.
9. dedexTs! hopMbl HEMPEPHIBHOIUTOM 3arOTOBKH.
Ilpumep 3a0anusn:
Onpeodenumsn:

— TOJIIIUHY CJIOA 3aTBCPACBIICTO MCTAJlJIa B HerepBIBHOHHTOﬁ 3arOTOBKC IS PAa3JIMYHBIX
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MECT TeXHoJIoTn4Yeckoro kanajga MHJI3;

— MPOJIOJDKUTENBHOCTD 3aTBEPIEBAHUS HEMPEPHIBHOJIUTHIX 3aTOTOBOK Pa3IUYHOTO CEUCHUS,
— NPOJOJKUTEIILHOCTD pa3iuBKu MeTauia Ha MHJI3;

— MPOTSKEHHOCTD JIYHKH JKHIKOTO METaJlJla BHYTPH HEMPEPHIBHOJIUTHIX 3aTOTOBOK;

— IMaMeTp OTBEPCTHUA KaHajla pa3IMBOYHOIO CTAKAHA B CTAJIEPA3JIMBOYHOM M IPOMEKYTOUYHOM,
KOBILIAX Ui yCJIOBUH paznuBku cranu Ha MHJI3;
— nipousBoauTEILHOCT MHII3.

Teopusi mpoueccoB Npou3BoOACTBA YyI'yHA

IK-1.1

OpFaHI/ByeT pa60Ty 110 OLCHHUBAHHIO CBIPbA

51 METaJUIypru4eCKOU MPOAYKILUIO,
KOPPEKTUpYET u KOHTPOJIUPYET
IIPOU3BOICTBEHHBIN Iporecc c

000CHOBaHHUEM MNPUHATBIX TCXHOJOTHYCCKUX
N TCXHUYCCKHX MCP

Ilpumepnsvie npakmuyeckue 3a0anusn:

[IpoBectn 0030p MHUTEPATYPHI IO 3aJAHHON TEMATHKE.

CocTaBUTh AaHHOTAIIUK TIO BBISIBIICHHBIM HCTOYHHKAM

BEISIBUTB KITIOYEBBIE CI0BA B BBISIBJICHHBIX UCTOYHUKAX

Paspabotars TecTOBBIC 3a1aHUS TSI YTITYOJIEHHOTO U3yYeHHs HanOoJIee CYIECTBCHHOM
MH(pOpMaLKK.

3adanue na pewienue 3a0ayu:

[lo npencraBieHHON B 00pa30BaTeIbHOW MOpPTaie METOAMKE BBINOJIHUTH PAcu€T CHUXKEHUS
YAEJIBHOIO pacxo/ia KOKCa IMOBBIIICHUEM COEPKAHUS JKEIe3a B IIUXTE.

IIpoekTHpoOBaHUe MPOIECCOB MPOU3BOACTBA arjioMepar

a

[K-1.1

OpFaHI/ByeT pa60Ty 110 OLICHUBAHUIO CBIPbHI

51 METaJUTyprAYeCKOU MPOAYKIHIO,
KOPPEKTHPYET u KOHTPOJIUPYET
IIPOU3BOJCTBEHHBII porecc c

000CHOBaHHUEM MPUHATBHIX TCXHOJIOTHYCCKUX
N TCXHUYCCKHUX MCP

3adanue na pewienue 3a0avu:

[lo mpexncraBneHHOW B 0Opa3oBaTeNbHOM MOpTale METOJUKE BBIMOIHUTH PACUET,
CHID)KEHMsI yJENBbHOIO pacxoja KOKCa Ha IPOBEJIEHUE JJOMEHHOM IUIaBKM IOBBILIEHHEM
COJIEpKaHus XKelle3a B arjioMepare.

Ilo npencraBieHHOM B 00pa3oBaTeIbHOM IOpTajie METOJUKE BBIIOJIHUTH PACUET,
CHIDKEHMSI YIEINbHOIO pPACX0Ja KOKCa Ha IPOBEACHHE JOMEHHOW IUIABKH CHUYKEHUEM|
COJIep’KaHusl MEJIOYH B arjiomepare.

IIpon3BoacTBeHHAast - HAYYHO-HCCIEA0BATEIbCKasE padoTa

IK-1.1

Opranu3yet paboTy MO OIEHUBAHUIO CHIPHS
u METAITyPTUYECKOM IPOAYKIHIO,

IIpumepHole meopemuuecKue 60npocsl
1. Dranel HayuHoro uccienoBanus. [loagpobHo 06 00BEKTHOI 061aCTH, 00BEKTE U
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KOPPEKTUPYET u KOHTPOJIUPYET
IIPOU3BOJCTBEHHBII Iporece c
000CHOBaHHUEM IPUHATHIX TEXHOJOTHYECKUX
N TCXHUYCCKHX MCP

okrwn

=

5.
6.

npenMere uccneaoBanusd. [Ipusectu mpumep.
Otanbl Hay4yHOro uccaenoBanud. I[logpoOGHO o Teme uccnenoBanus. [IpuBect npumep.
OO01ieHayyHble METO/IbI HAYYHOTO HCCIIEI0BaHUS.
OMIIMPUYECKHE METO/IBIHAYYHOI'O HMCCIIEOBAHHUS.
Bunel mogenupoBaHusi.

IIpumepnvie npaxmuueckue 3a0aHus:
CdopmynupoBaTh TeMy, aKTyadbHOCTb, TUIIOTE3Y, LI€Jb, 33[]a4Hl, METOAUKY BO3MOYKHOIO
HCCIIEIOBaHMs, €CIM 00BEKTOM HCCIIEI0BAHUS SIBISIETCS CTAJICIUIABUIIBHOE ITPOU3BOJICTBO,
a MPeMETOM — MeYb-KOBIIL.
CdopmynupoBaTh TeMy, aKTyaJbHOCTb, TUIIOTE3Y, LI€Jb, 3aJ1a4Hl, METOAUKY BO3MOKHOTO
HCCIIeIOBaHMs, eclii 00BEKTOM HCCIIEIOBAHUSI SBJSETCS JOMEHHAs Medb, a MPEAMETOM —
IyThe.
CdopmynupoBaTh TEMY, aKTyaIbHOCTb, TUIIOTE3Y, 1€]1b, 3a/1a4H, METOJIUKY BO3MOKHOTO
UCCIIEIOBAHMS 110 CJIETYIOIIUM UCXOAHBIM JAHHBIM: OOBEKT MCCIIEI0BaHUS -
CTaJIeTNIaBUIIBHOE MTPOU3BOCTBO, MPEAMET — Bakyymartop. IIpencraBuTs npe3eHTanuio B
COOTBETCTBHUU C MPUHATHIMA HOPMAMU U CTaHAapTaMH.
CdopmynupoBaTh TEMY, aKTyadIbHOCTb, TUIIOTE3Y, 11€]1b, 3a/Ia4H, METOJIUKY BO3MOKHOTO
HCCIEeI0BaHMsl, ecIi 00beKTOM uccienoanus ssisgercs MHJI3, a mpenmerom — ckopocTh
BBITATUBaHUS. [IpecTaBUTh MPE3EHTAINIO B COOTBETCTBUU C IPUHATHIMU HOPMaMH 1
CTaHJapTaMH.
[IpencraBuTh pe3yabTaThl UCCAEAOBAHUS 10 UHIUBUIYaTIbHOMY IIPOEKTY.
[IpeacraBuTh qOKIaA MO UCCIETOBAHUIO MHANBUIYAJIbHOTO TPOEKTA.

HpOI/I3B0)1CTBeHHaﬂ — TEXHOJOIrH4deCKras (HpOI/ISBOJ_ICTBe

HHO-TCXHOJIOFH‘-IQCK&SI) NMpaKTUKa

[K-1.1

Opl" AHU3YCT pa60Ty 110 OIICHUBAHHUIO CBIPbA

51 METaJUTypru4eCcKOU MPOAYKIIHUIO,
KOPpPEKTHPYET u KOHTPOJIUPYET
IIPOU3BOJICTBEHHBIN poriecc c

000CHOBaHHUEM MPUHATBHIX TCXHOJIOTHYCCKUX
N TCXHUYCCKHUX MCP

—XapakTepucTUKa ariioMepalliOHHOI0, JOMEHHOTO U CTAJIECTJIaBUIIbHBIX 11€XO0B (KOJIHMYECTBO
U NIPOU3BOJIUTENBHOCTh METAJIIYPIUUECKUX arperaTros, IUIaH 11€Xa, CXEMY TEXHOJIOTHYECKOIO
Ipolecca, OCHOBHBIE OTIENEHHS 11€Xa, CXEMY I'PY30I10TOKOB.

— Iloka3arenu OLIEHKM KadecTBa CHIPbEBBIX MaTEpUaAJIOB, 'OTOBOW MNpOAyKIUH. BnusHue
MU3MEHEHHUs KauecTBa cblpbs Ha TOII nmpoueccos.

— KonTponupyemblie mapameTpbl PO1IeCCOB MPOU3BOICTBA YEPHBIX METAILIIOB.

— CiocoObl KOHTPOJISE M KOPPEKTUPOBKU METAITYPTUYECKUX MPOLIECCOB

IIpumepnvie meopemuueckue 60npocwl
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IIpou3sBoaCTBEeHHAS - MPEAUNIOMHAS MPAKTHKA

[K-1.1

Opranuzyet paboTy M0 OLEHUBAHUIO CHIPbS

u METaJUIyprU4eCKOU NPOAYKIHIO,
KOPPEKTUPYET u KOHTPOJIUPYET
IIPOU3BOJCTBEHHBIN Iporecc c

000CHOBaHHUEM MNPUHATBIX TCXHOJIOTHYCCKUX
N TCXHUYCCKHX MCP

IIpumepnvie meopemuueckue 60npocwl
— Cxema ynpaBieHus HeXOM. TeXHUKO-IKOHOMUYECKHUE NToKa3aTenu uexa. [lyrtu ynydmenus
TEXHUKO-D)KOHOMHUYECKHUX NOKa3zaresneil. [lepcnekTuBel pa3BuTUs Liexa.
— XapaKTeprUCTUKA BbITYCKAEMON NPOAYKLINHN (METAIUTYPTUYECKUE CBOMCTBA KEJIE30PYTHOTO
CBIPBSI, KAUECTBO JKUJIKOTO MeTasuia). TeXHUYecKue yCclIoBUS U CTaHJApThl HA BBITYCKAEMYIO
npoaykuui. CBsA3b C IPYyTUMHU LiEXaMHu.
— TexHonoruueckas IOCJIE€JOBATEIbHOCTh MPOU3BOJCTBA YEPHBIX METAIOB. BxomHoW u
BBIXOJHON IPOAYKTHI IPOLIECCOB.

K-2 - OprannsyeT COrJiIaCOBaAaHHYIO paﬁoTy M0 BBINO/JIHCHHUIO TEXHOJIOIHYIECCKHUX onepaunﬁ 0o NMOJTYY€HHU IO MeTaJIJIprI/I‘leCKOﬁ NpoaAyYKIUH, €€

AaJbHelmei 00padoTke

Teopusi nponeccoB MPOU3BOICTBA arjioMepara

[K-2.1

Opranuszyer paboTy 1O  BBIIOJHEHHUIO
TEXHOJIOTHYECKHUX OTEePAIii 10 TOTydESHUIO
MeETaITyprUYeCKOM HOPOAYKIIHH, ee
JnanpHeneln oopadboTke

Ilepeuens meopemuueckux 60npocos:

2. Pexxum 3axuranus TBEPIOTO TOIUIMBA ILIUXTHI.

2. 'a30npOHNIIAEMOCTH arJIOMEPUPYMOTO CIIOSI.

3. Tennonepenaya 1o BBICOTE CIIEKAEMOI0 CJIOSL.

4. PexxuM oXJIaKIEHMS arJioMepara Ha arJioMepallMOHHON MallluHE U Ha OXJIaJUTEIIE.
5. OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH B ITPOLIECCE arjoMepaIum.

6. 'opeHue rasa B 3aKUTraTelIbHOM T'OPHE.

7. OnTuMu3aus BIaKHOCTH arjIoMepalliOHHON IIHUXTHI.

8. Ontumumzamus pacxona TBEPAOrO TOIJIMBA (KOKCHKA),
ArJIOMepaLuIo.

9. XWUMHKO-MHUHEPAJIOTUYECKHE TPEBpAIICHUs IpU CHEKaHUU U  OXJAXKJIECHUU
arjoMepara

10. dusnueckas CTpyKTypa arjiomepara.

11. VYcnoBusa, HeoOxonuMmble s oOecredeHHs] HHU3KOTO COJEp)KaHUS Cephl B
arjiomepare.

12. Teépnodaszusie u xukoda3Hble MPOIECCHl IPU CIIEKAaHUH arjioMepara.

13. OcHoBHBIE HalnpaBiIeHUs pa3BUTH IPOM3BOCTBA arjioMepara.

pacxomyemMoro Haj

14. TlonmHBI TEXHOTOTHYECKUN UKIT TOTYYEHHUs arjioMepara.
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15. Tloka3zaTenu, XapaKTepU3yIOILIUE PeXUM pabOThI arJIoMepallMOHHONW MaIHHBI.
Ilpumepnvle npakmuueckue 3a0anun:

BbIsiBUTH KITIOUEBBIE CII0BA B BBISIBJICHHBIX HCTOYHHUKAX

Pa3paborats TecTOBBIC 3a1aHUS TSI YTITyOIEHHOTO N3YYeHUS HanboJliee CyIeCTBeHHON

nHpopMaIuu.

3adanue na pewienue 3a0ayu:

I1o HpeﬂCTaBHeHHOﬁ B O6pa30BaTeHLHOﬁ nopraji€e METOAUKE BBIIIOJIHUTDH pacqéT CHMXKCHU
YACJIBHOTO pacxXxoda KOKCa Ha IIPOBCACHUC JOMCHHOM INIABKH CHHXKCCHHEM COACpIKaHUA
MCJIOYH B arjJIoMepare.

Teopml MPpOoUECCOB BbINJIABKH CTAJIN

[K-2.1

OpFaHI/ByeT paGOTy 10 BBIITOJIHCHHUIO
TCXHOJIOTHYCCKHUX onepaunﬁ 110 MOJIYYCHHIO

METaJLTyPriHYeCcKOit HPOTYKITUH,
JTaTbHEUIEeH 00paboTKe

€C

SouhkrwnE

12.
13.
14.
15.
16.

IlepeyeHs TeopeTHYECKHX BONPOCOB:

CBoiiCTBa METAJUTYPrHUECKUX PACIUIABOB: YyT'yHa, CTAIH U IILIAKOB.
TemrneparypHbIil peXXUM B KUCIOPIHOM KOHBEpTEpE.

Oran 3anuBky yyryHa B KK.

[TponyBka kak OCHOBHas TexHoJoruueckas omneparus B KK.

«IToBanka» KOHBepTEpA.

OcHOBHBIE TapaMeTPbl KUCIOPOIHOTO JYThs: YUCTOTA, JIaBI€HUE, HHTEHCHBHOCTb
MPOJTYBKH, CKOPOCTh UCTEUSHHSI, TUIOTHOCTD

CrtpyKTypa KOHBEPTEPHOI BaHHBI MTOCIIE 3AJTMBKU KUIKOTO YyT'yHa

Oco0eHHOCTH TEXHOJIOTHH Tepeiesa HU3KOMapraHIlOBUCTBIX YYT'YHOB.

Oco0eHHOCTH TEXHOJIOTHH nepezena GochopUCThIX UyTyHOB.

. OcobeHHOCTH TEXHOJIOTUH Tepe/iena BaHaAnHCoAepKalX YyTyYHOB
. KoppekTupoBka TeXHOIOTMM KOHBEPTEPHOM MIIaBKH MPH MpoJyBKe dochopuctoro

YyyryHa

CdopmynupoBaTh MPOU3BOICTBEHHOE 3a/IaHUE HA BBITIIIABKY cTainu Mapku 0912C
CdopmynupoBaTh MPOU3BOICTBEHHOE 3a/IaHUE HA BHITIIABKY cTainu mapku 0810
JuHamuka cocraBa Ij1aka o X0y MpoJlyBKH B KOHBEPTEpE C BEpXHEH moaayeil 1yThs
JlaTb XapakTepucTUKY MPOIECCY OCMOTpa U 3alpaBKH (PyTEPOBKHU

Onucarb METOBI ONPEACIECHUS TI0KA3aTeIe KOHBEPTEPHOM TUIABKU
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17. IIpogeMOHCTpUPOBATh HABBIKK B ONPEJCICHUN OCHOBHBIX ITOKa3aTesieil KOHBEPTEPHO
IJIABKH, MPEUIOKUTh MEPOINPHUATHUSI MO MOBBIIICHUIO BBIXOAA TOJHOTO METalia B
KHCIIOPOJTHO-KOHBEPTEPHOM IJIaBKe

Teopus npo

11eCCOB KOBIIEBOIH 00padoTKH cTaJIN

[K-2.1

Opranuszyer paboTy 1O  BBIIOJHEHHUIO
TEXHOJIOTHYECKHUX OMEpallid MO MOTYYSHUIO
METaITyprUYeCcKOM IPOAYKIIUH, ee

JTaIbHEUIEeH 00paboTKe

Hepeltenb 60NPOCOB K IK3AMEHY:

1. TexHomormyeckas MOCIEAOBATEILHOCTD IPOBEACHUS MPOIIECCOB KOBIIEBOH 00pabOTKH
cTasm.

KonTponp npomuecca KoBIIEBOH 00paObOTKH CTAJIH.

OcobeHHoCTH Tporiecca PAaCKUCIICHUS CTalH, (JaKTOPHI, BIUSIONIME Ha MPOIIecC.
OcobeHHOCTH TIpolLecca JIETHPOBAHUS CTaNH, (PaKTOPHI, BIUSIOMINE HA MIPOLIECC.
OcobenHocTtu nporiecca Aecynbpypanun cTaind, GaKkToOpbl, BIUSIONINE HA TPOIIECC.
OcobeHHOCTH TIpolecca Aera3aluuy CTaiu, (PaKTOpbl, BIUSIONIIE Ha ITPOLIECC.
OcobeHHoCTH TpoIiecca MoIorpeBa cTainu, (aKTophbl, BIUSIONINE HA MIPOIIECC.
OcobeHHOCTH TpolecC KOBIIEBOW 00pabOoTKN 0COOOHU3KOYTIIEPOIUCTON CTANH.
OcobeHHoCTH Ipoliecca KOBILIEBOM 00paboTKH TpyOHOH cTasu.

10 OcobeHHoCTH Tpoliecca KOBIIEBOM 00pabOTKH aBTOMAaTHON CTasu.

11. OcoGeHHOCTH TEXHOJIOTUHU BBEICHUS MOPOIIKOBOM MPOBOJIOKH.

12. OcobeHHOCTH TEXHOIOTUU BaKyyMUPOBaHHs HAa YCTAaHOBKE IIUPKYJISALIMOHHOTO THIIA.
13. OcoOeHHOCTH TEXHOJIIOTUH BaAKYYMHUPOBAHUS HA YCTAHOBKE KAMEPHOTO THUTIA.

14. OcobeHHOCTH TEXHOIOTUU 00pabOTKH MEeTalljia Ha arperare «KOBILI-TIeUby.

15. OcobGenHocTy mporecca KoBIIeBoi 06padboTku pochopucroii cramu.

COoNOR~ LN

Teopml Pa3/IMBKH M KPUCTAJJIU3ANNH CTAJIH

[K-2.1

Opranuszyer paboTy 1O  BBIIOJHEHUIO
TEXHOJIOTHYECKHUX OTNepaluii 1Mo MOTy4eHUIO
METAJTYPrUYECKON MPOTYKIIWH, ee
TanbHenIe 00paboTke

Ilpumep 3a0anus na epinoHeHue Kypcogoi padomaol
MuHHCTEpCTBO HAyKH U BhICIIEro oOpa3oBanus Poccuiickoit denepannu
OI'bOY BO «MI'TY nm. I''1. Hocosa»

Kadenpa Metamnyprun 1 XUMHUYECKUX TEXHOJIOTHA

3AJAHUE
Ha BBIIIOJIHCHUC KprOBOfI pa60TBI 10 JUCIIUITIJINHEC
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paZvagbHOTO TUIIA /IS CJIEAYIOIUX YCIOBU:

cTopoHe 3ananus. [{pyrue nanapie, HeOOXOAUMBIE TSl pacyeTa, MPUHITH CAMOCTOSTEIBHO.

«Teopnﬂ PAa3JIMBKHU U KPUCTAJUIN3aUA CTAJIN»

oOydaroremycs rp.

BrinmosHUTE pacdyeT HENpEephIBHOM Pa3IMBKU CTalId HAa MATHPYYbEBOM MHJI3

- BMECTUMOCTD CTaJIEpa3IMBOYHOTO KOBIIIA 180 T;

- MeTajuTyprudeckas jymmHa MHJI3 24 m;

- INIMHA KpUCTAJIM3aTopa 900 mmMm;

- paauyc KpUBU3HBI 0a30BOM CTeHKU Kpuctaumzaropa 9,0 m;

- MapKa cTajiu 15XCH/;

- pa3Mepbl NONEPEYHOTO CEYEHHMS 3arOTOBKHU 150150 mm;
XapakTepucTUKa 30HbI BTOPUYHOIO OXJIAXKJICHUS TMPHUBEACHA Ha OOOPOTHOM

Coneprxanue pabOTHI:

1. Onpenenenune nmapamerpoB sxuakoro meramia ([S], [P], t).

2. Pacu€t npo1oKUTENIbHOCTH 3aTBEPAEBAHUS 3aTrOTOBKH.

3. Onpenenenne paboueld CKOPOCTH M IMANa30HA CKOPOCTEHN pa3IMBKH.

4. OmnpeneneHre CKOPOCTH PA3JIUBKHU U TUAMETpa KaHAIOB CTAaKaHOB B
CTaJIepa3IMBOYHOM U IIPOMEKYTOUYHOM KOBIIAX.

5. Omnpenienenue napaMeTpoB HACTPOHKU KPUCTAIIM3ATOPA U 30HBI
BTOpUYHOTO oxJyaxaeHus (3BO).

6. OnpenieneHne OCHOBHBIX TaPAMETPOB CUCTEMBI OXJIAKIEHUS
KpHUCTAJIIIN3aTopa.

7. Pacdér pexxrMa BTOPUYHOTO OXJIQXKIEHUS 3aTOTOBKU MPH BBITATHUBAHUH
€€ CO CKOPOCTBIO 2,5 M/MHH.

8. PacueTr AMUTENBHOCTH pa3NUBKH IJIABKU MTpH pabodeld CKOPOCTH
BBITSTHBAHUS 3arOTOBKH.

9. Pacyer rogosoii npousBoautensHocty MHJI3.

Teopus npoueccoB NMPpOU3BOACTBA YyryHA
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[K-2.1

Opranmsyer paboTy 10  BBIIOJHEHHUIO
TEXHOJIOTUYECKUX OIEPAIUil TI0 MOJYyYCHHIO
METa/UTyPrHYCCKOM POIYKIIHH, ee
JabHENIe 00paboTKe

Ilpumepnsle npakmuyeckue 3a0anun:

[TpoBecTu 0030p TUTEPATYPHI IO CTAAUAM, (ha3aM U dTAaM B IMOJHM TEXHOJIOTHIECKOM
[IIKJIE arJI0JOMEHHOM POU3BO/ICTBA.

CocTaBUTh AaHHOTAIIMH IO BBISIBICHHBIM UCTOYHHKAM

BBISIBUTBH KITIOYEBBIC CJI0BA B BBISIBIICHHBIX HCTOYHUKAX

Paspabotars TecTOBBIC 3a1aHUS TSI YTITYOJIEHHOTO U3yYeHHs HanOoJIee CYIECTBCHHOM
nHpopMaIuu.

IIpoexTHpoBaHMe MPOIECCOB MPOU3BOACTBA aTJIoMepaTa

[K-2.1

Opranmzyer pabOTy TIO  BBIIOJHEHHUIO
TEXHOJIOTUYECKUX OIEPAIUil TI0 MOJYyYCHHIO
METaJLTyPriHYeCcKOi HPOTYKITUH, ee
JTaIbHEUIEeH 00paboTKe

3adanue na pewienue 3a0ayu:

[To npexncraBieHHOW B 00pa3oBaTEIbHOM IMOpPTAJIE METOIUKE BBITIOJHHUTH PACUET,
CHIDKEHHS yJEIIbHOTO pacxojia KOKCa Ha IPOBEJICHHE JIOMEHHOW IUIABKU ITOBBIIICHUEM
CoZIepKaHus JKeJle3a B arjioMepare.

ITo mpencraBneHHONW B 00pa30BAaTENbHOM MOpTale METOJUKE BBIMOIHHUTH PACUET
CHIDKCHHSI YJISTBHOTO pacxojla KOKCa Ha TPOBEJCHUWE JIOMEHHOW TUIABKH CHUIKCHHEM
COJICpKAHUS MEIIOYH B arjioMepare.

HpOI/BBOIlCTBeHHaﬂ - HAYYHO-UCcJIeA0OBaTEC/IbCKasd paﬁoTa

IK-2.1

Opranuzyer paboTy 1O  BBIOJHEHHIO
TEXHOJIOTHYECKHUX ONepaluii 0 NOJy4YEHUIO
METAJLITyprUYECKOM IPOAYKIINH, ee

JnanpHeneln oopadboTke

3aganue
BO BpCMSI 3alIUTHI OTYCTA OTBETUTH HA BOHpOCI)II

— Kakyro HopMaTUBHO-IIPaBOBYIO JOKYMEHTALMIO OPraHU3alluy U3y4ald Ha IPAKTUKE?

— Kakyro cTpykTypy umeeT opranuzanus?

— Kakue pyHKIIMN 1 METO/BI YIIPABICHUS UMEET NMpeAnpusiTue?

— Kak oprannzoBaHo JeI0Mpon3BOACTBO U TIOKYMEHTOOOOPOT B OpraHu3anun’?

- OCHOBHBIEC HAIIpaBJIEHUS IO PEKOHCTPYKLIMH IPOU3BOACTBA WM YCOBEPILIEHCTBOBAHUIO
TEXHOJIOTUH U UX 00OCHOBAHUE.

- [Iorepu ChIpbs, MaTepuaioB U IIyTH UX CHUKECHMUSL.

- PacxoHbIe KOA(QPHUIMEHTHI O CHIPHIO U BCIIOMOTaTeIbHBIM MaTepualiaM.

- DHepreTUYeCcKue 3aTpaThl U MyTH UX CHUYKEHUS.
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- MaTtepuanbpHble U TEIUIOBBIE IOTOKH B IIPOU3BOJCTBE.

- Kontpons npoussoncraa.

- Opranusanys 1 OCyIIECTBJICHUE aHAIUTUYECKOTO KOHTPOJIA.

B3aodanue

[Tpu 3ainTe OTYETA OLICHUTH IPAKTUYECKYIO PEAIN3ALMIO CUCTEMBI YIIPABICHUS KA4ECTBOM,
00ecreunBaroIlyo CTabUIbHOE, YCTOMUNBOE KaUeCTBO U3rOTaBIMBAEMON 1 NIOCTaBIIsIEMON
MPOAYKIMH B TEUEHUE ONPEAEICHHOr0 NepHoia BpeMeHH (AeHCTBUS KOHTPAKTa, CpOKa
BBIIYCKA IPOJYKIIMH JAHHOTO BUJIA U T.J1.).

HpOH3B0}1CTBeHHaH - TEXHOJIOrH4IeCKas (l'lpOI/I3BO}ICTBeHHO-TeXHOJIOFI/I‘leCKaﬂ) MMpaKkTuKa

[K-2.1

Opranu3yer pabOTy 1O  BBIIOJHEHUIO
TEXHOJIOTHYECKHUX OMepaluii M0 MOTy4EeHUIO
METAJTYPru4eCcKOin MPOIYKIWH, ee
JnanpHenmein oopadoTke

IlepedyeHb TEOPETUUECKUX BOIIPOCOB:

[I[ppuMeHEeHrEe TOIUIMBHBIX T'OPEJIOK, NMPEABAPUTEIIBHBIA HArpeB JIOMA, HUCIIOIb30BAHME TEIUI
OTXOJSIIUX Ia30B, BBEACHUE B LIMXTY KUAKOT0 4yryHa. [IpenmyiecTsa u HeTOCTaTKHU IJIaBKHY|
CTaJIi B MHJIYKIMOHHBIX Neyax. VX copTaMeHT U 00JacTh MpPUMEHEHMs. THIbl MPOLECCOB.
[[luxTOBBIE MaTepuanbl. XUMUYECKUI cOCTaB HUIAKOB. DU3UKO-XHMHUYECKHUE OCOOEHHOCTH
OKHCJICHHs TIpUMeECEH, PACKUCIEHUS M JIerMpoBaHue MeTtanna. (CpaBHUTENbHAs OLIEHKA

TEXHUKO-DKOHOMHYECKHUX IMOKa3aTesIel IJIaBKU CTallk B AYTOBBIX U HHAYKINUOHHBIX TI€YaX.

HpOI/I3B0)1CTBeHHaﬂ - IPpEeAAUIIJIOMHAA MPAKTUKA

IK-2.1

Opranuzyer paboTy 1O  BBIIOJHEHHUIO
TEXHOJIOTHYECKHUX ONepaluii 0 NOJy4YEHUIO
METAJLITyprUYECKOM IPOAYKIINH, ee

JnanpHeneln oopadboTke

IlepeueHb TEOPETUUECKUX BOIIPOCOB:
OCHOBHBIE pEeaKIIMH1 OKUCIUTEIBLHOTO padMHUPOBAHUS.
MatepuanbHblii U TEIJIOBOW OallaHChl KOHBEPTEPHOH IIaBKH. XapaKTEpUCTUKA OCHOBHBIX

crateit 6anancoB. CocTaB UyryHa, JIoMa, CPETHUN COCTaB METAJIOIIUXTHI.

Orucarb METOJIbI ONIPEACIICHUSI TTOKa3aTeNIeH AIEKTPOILIABKH:
- pacueTHbIN (METOJ MaTeMaTuueCKOro MOJIETMPOBAHMS);
- METOJ] PU3UYECKOTO MOJEIIUPOBAHHUS.




