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YHUBEPCAJIBHBIE KOMIIETEHIINU

YK-1 — Cnocoben ocymecTBIATh KPUTHYECKHI aHAJIN3 MPO0JIEeMHBIX CUTYallHil HA OCHOBE CHCTEMHOI0 MOJX0/1a, BLIPA0ATHIBATh CTPATErHI0 AeiicTBUIi

MeTonos10rusi 1 METObI HAYYHOI'0 HCCJIETOBAHUS

CHCTCMHOTI'O n MCKIUCHTUITIIMHAPHOTO

VK-1.1 [IpuMepHBIii IepeyeHb BOIIPOCOB K 3a4€Ty 110 BCEMY KypCY:
1. [loHsiTHE HAYYHOTO MCCIEA0BAHNUS, €T0 OTINYUTEIbHbIE IPU3HAKY.
2. Bunpl uccnenoBaHuil.
3. Meronuueckuii 3aMbICel UCCIIEI0BaHUs, €r0 OCHOBHBIE 3TAIIbI.
AHanu3upyer npoOJeMHYIO CUTYAIMIO Kak 4. OcoOeHHOCTH HAYyYHOT'O UCCIIE0BAaHUS
CHUCTEMY, BBIABISSL €€ COCTaBIAIOIINE MU 5.IIporpamMMa Hay4HOTO UCCIIE€OBAHUS.
CBSI3U MEXIY HUMHU 6. HayuHblii annapat ucciieioBaHusl.
7. BoiOopka.
8. UnTeprperanys pe3yabTaToB UCCIIEA0BaHUS.
9. llonBenenue wWTOroB, ampoOanus, OHKCIEpPTH3a W BHEJIPEHHE PpEe3yNIbTaTOB
MCCIIETOBaHMSI.
YK-1.2 Kputnuecku OLICHUBAET HaJIE)KHOCTD
UCTOYHHUKOB HMH(OpManuu, paboTtaer cC 1. ITpakTHueckue 3a1aHus:
IPOTUBOPEYMBON MH(pOpMaIed U3 pa3HbIX HaiiTu WHTEpHET-UCTOUYHUKU COJepXKallie AaHAIUTUYECKYI0 HH(QOPMALUIO MO
VCTOYHMKOB,  ONpeaeNseT mpobensl B 3aJaHHON Teme. M3yunts ee, 0000MMTE, TPOaHANIU3HPOBATh, COCTABUTh OTYET.
uH(poOpMallui, HEOOXOIUMOM JUIsl pelieHus
npoOJIeMHON  CUTyalluu, U MPOEKTUPYET
MIPOLIECCHI MO UX YCTPAHEHUIO
VK-1.3 Pa3pabatsiBaeT u COJIEpKaTENbHO 3anaHus Ha pelieHue 3a1a4d U3 npodeccuoHaabHOM 0bIacTu:
apryMeHTHPYET CTpaTEerui0  pPELICHUS Kaxnomy cTyaeHTy BBIOpaTh TeMy HMcCeI0BaHUsA. BBIABUTH MpobiemMy, onucaTh
npoOJeMHON  cUTyalluh  Ha  OCHOBE aKTyalbHOCTb, C(OPMYJIHUPOBAaTh THUIOTE3y, ONPEAETUTh METOJ  HCCIIEIOBaHUs,

HGO6X0)II/IMOCTI) MPOBCACHUA OKCIICPUMEHTOB, BU OKCIICPUMECHTA.
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noaxoa0B; CTPOUT CHCHApPHUU pCaiu3allun
CTPATCrur, OUpCACIAsd BO3MOKHBIC PUCKU U

npeajiaras nyTu ux yCTpaHCHUA

JKoJIOrHYecKre NpodJjeMbl B METALJIYPruu

VK-1.1 [IpumepHBIE TEOPETUYECKUE BOIIPOCHI:
1. Bunbl 3arps3HeHMI OKpy’Karolledl Cpeabl, BbI3bIBAEMBbIE MNPEANPUATUIMU YEPHOMN
METaJLITypIUH.
2. OCHOBHBIE WCTOYHHKHM 3arps3HEHUS aTMOc(epbl TpPHU TPOU3BOJACTBE UYECPHBIX|
METAJIJIOB.
AHQIM3HUPYET TPOGIEMHYIO CHTYALHMIO KaK 3. Poup armomepanmoHHOTO IPOM3BOJICTBA B 3arPsS3HEHUH aTMOC(hepHI.
CHCTEMy, BESBIAS €¢ COCTARIAIONIE U 4. Posb JOMEHHOTrO NMPOU3BOJICTBA B 3arpsI3HEHUU aTMOC(EPBHI.
5. 3arpssHeHue atMocdepsl IpU MApTEHOBCKOM IIPOU3BOICTBE CTAIM U €€ IPOU3BOJICTBE]
CBASH MELY HUMH B JIByXBaHHBIX II€yax.
6. 3arpssHeHue aTMocdepsl IpU KUCIOPOIHO-KOHBEPTEPHOM IIPOU3BOJICTBE CTAJIH.
7. 3arpsizHeHHE aTMOCc(epbl KOKCOXUMHUYECKUM ITPOU3BOJICTBOM.
8. Apdp030JH: NBUIH, IBIMBI U TYMaHBbI.
9. MexaHu4eckre CBOMCTBA MTBLIH.
10. Metonb! onpeaeneHus (pakIIMOHHOIO COCTABA MBLIH.
YK-1.2 KpuTtnuecku onieHUBaeT HaEKHOCTh [IpumepHBIE TEOPETUUECKUE BOIIPOCHI:
MCTOYHUKOB MHpOpMaIK, paboTaer ¢ 1. ducnepcHslii coctaB nbutd. OCHOBHBIE TapaMeTPhl AUCIIEPCHOIO COCTABA.
IPOTUBOPEUYMBON HH(OPMAIMEel U3 pa3HbIX 2. AJre3noHHbIE U ayTOr€3MOHHBIE CBOMCTBA IBLIH.
MCTOYHUKOB, OIIpEIENsieT MpoOebl B 3. CMaymBaeMOCTb TBLIH.
uHpopMaLnu, He0OOXOAUMOM IS peLIeHus 4. DnexTpuyecKHe CBOMCTBA MBUIH.
poOJEMHOM CUTYaIlUU, U TPOCKTUPYET 5. MarauTHbIe CBOWCTBA MBLIH.
IIPOLIECCHI 110 UX YCTPAHEHUIO 6. IloxxapoB3pbIBoOnacHble U aOpa3suBHBIE CBOMCTBA MBLIH.
7. OCHOBHbIE TOHSTHS Ta30JMHAMUKH: JIMHUS TOKa, TpyOKa TOKa, YCTaHOBHBIIEECS]
TEYCHUE.
8. VYpamuenus Diinepa u bepHymim.
9. IIpunuunsl nogo6us B ra30AMHAMUKE.
10. PesxuMBbl TBHKEHHS ra3a B TPYOOIIPOBOIAX.
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VK-1.3

Pa3pabarbiBaeT u comepkaTeabHO
apryMEHTUPYET CTPATETHI0 PEIICHUS
po0JIEMHOI CUTyallik Ha OCHOBE
CHUCTEMHOT0 U MEXIUCIUTIIIMHAPHOTO
MOJAXO0B; CTPOUT CLEHAPHUU peaTu3aiu
CTpaTeruu, ONpeessisi BO3MOKHbBIE PUCKU U
npejasiarasi IyTH UX YCTPAHEHUS

HBOoo~NoOR~WNE

24,
25.
26.
217.
28.

0.
. Ab6copOuus U ee poJib B TEXHHUKE.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

[IpumepHBIe TEOpETUUECKHE BOIIPOCHI:
PexxuMbl ABMKEHUS YaCTHI] B Ta30BBIX MTOTOKAX.
Camonpoun3BOJIbHOE BBINAJICHUE YACTU B JIBUKYILIMXCS MBUIETa30BbIX MTOTOKAX.
['paBuTaIIMOHHOE OCAXK/IEHHUE YACTHIL.
[lenTpobOexxHOE OCaKICHUE YACTHII.
HMHepunoHHOE 0CaXACHUE YaCTHII.
JuddysnonHoe ocaxaeHne 4YacTull.
DIIEKTPOCTATUYECKOE OCAKIECHUE YACTHII.
MarsuTHo€e 0CaXJ€HUE YaACTHII.
Hcnapenne oAMHOYHON KaIleJIbKH.
Hcnapenue u koHaeHcamus B oonake. TymanooOpa3zoBaHue.

AncopOuus 1 ee IpUMEHEHHE.

Koarynsanuust npOMBIIUIEHHBIX a3pO30JIEH.

Knaccugukarus nporeccoB U anmnapaToB MbUICYIaBIUBaHMS.

[TpuHuMn paboOTH! U YCTPONCTBA MBLIEOCAAUTEIBHBIX KaMep.

JKanto3nobpasHble ¥ BEHTUIATOPHBIE MBUICYIOBUTEIH.

[TpunHuMn paboTh! U YCTPONCTBA IIUKIOHOB.

barapelinble ¥ rpyNIOBbIE€ HUKIOHBI.

[TpuHIMI paboThl PyKaBHBIX (PUIBTPOB.

3epHHCTBIE QUITBTPHI.

OU3NKO-XUMUYECKUE OCHOBBI PA0OTHI MOKPBIX IMbLICYIaBIMBAIOLINX allapaToB.
Ckpy0606ep Bentypu.

@u3nyecKrue OCHOBBI JIEKTPUUECKOW OYMCTKH T'a30B. 3aps/iKa U OCAKICHUE YaCTHUIl B
I10JIE KOPOHHOTO pas3psija.

[TpunHuMn paboThl U YCTPOHCTBA 3IEKTPOPUIBTPOB.

OuncTka ra3oB OT JUOKCHJIA CEPBI.

Ouncrka raszos ot HCI, Cl, u HT.

OuncTka ra3zoB ¢ IPUMEHEHUEM HOHUTOB.

CxeMbl NbUICYJIaBIMBAaHUS B arJIOMEPAIMOHHOM MPOU3BOJICTBE.
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29. CxeMbl OYHMCTKM AaCMHMPAIMOHHBIX MbUIEra30BO3AYIIHBIX CMECel B JIOMEHHOM
IIPOU3BO/JICTBE.
30. OuncTka KOHBEPTEPHBIX T'a30B MPH MOJIHOM U YacTHYHOM aoxuranuu CO.

PecypcocGeperaiomue TeXHOJIOTHU B YePHOI MeTaJLIyprun

VK-1.1 AHam3upyeT TpOOJEMHYIO CHUTYAIHIO Kak [lo mnpexacraBieHHOW CcXeMe ONPENENUTh CHoco0 mpou3BojacTBa. OOBSCHHUTH
CUCTEMY, BbIABJIAA €€ COCTABIAIOIIUC H KOHCTPYKIHWIO Y IPUHIHUIT pa6OTI>I PCAKTOPOB U arperaToB.

CBSI3U MEKIY HUMHU :
Boanyxoayexa ¢
1»’31”? °6°::m/ -

VK-1.2 Kputnuecku OILICHHUBAET HAJIEKHOCTD [lo mpencraBieHHOW cXeMe ONpENeNuTh CHocod mpousBoACcTBA. OOBICHUTH
UCTOYHUKOB uWH(popmManuu, paboTaer ¢ TEXHOJNIOTHIO. J[aTh OIIEHKY OKOJOTHMYECKOW Harpy3kKd TpuU JaHHOM CIIOCO0e
MPOTUBOPEUNBON MH(pOpMaIlMel U3 Pa3HbIX MIPOU3BOJICTBA. BBIABUTH TOCTOMHCTBA U HEJOCTATKU MPEICTABICHHOTO MpoIiecca
UCTOYHUKOB, ONpeneisser mpodensl B :
uH(pOpMallii, HEOOXOAUMOUN ISl pelleHus
npoOJIEeMHON  CUTyalluu, W IPOEKTUPYET
MIPOILIECCHI TI0 UX YCTPAHEHUIO

VK-1.3 PazpabarpiBaer u COJIepKaTEeIHHO 3amaHus Ha peleHre 3a1a4 u3 NpodeccuoHaIbHON 00IacTH:
apryMEeHTHUPYET CTpaTeruio pemenus | 1. Ilo mpeacraBneHHON cXxeMe OMpeAeNuTh crocod mpon3BoAcTBA. OOBSICHUTH CTPATETHIO

npoOJIeMHONl ~ CUTyalluM  Ha  OCHOBE

BBCACHU ,I[aHHOI\/’I TCXHOJIOTUW B IPOU3BOACTBO. OOBACHUTL TEXHOIOTUIO. BEBISBUTH,
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CUCTEMHOIO u MEXIUCUUIIITMHAPHOTO
IOJXOJ0B; CTPOUT CLEHAPUHM PEaAU3aLUU
CTPAaTEeTUH, ONPEAEIAs BO3MOXKHBIE PUCKU U
npeaJiarast IyTH UX yCTPaHECHUs

AOCTOMHCTBA U HEAOCTATKHU IMPEACTABIICHHOI'O ITpoLEcca

COBpeMeHHbIe TEXHOJIOInn 3Hepr0c6epemeﬂnﬂ B qepnoifl METAJJTYPIrumn

YK-1.1

AHanu3upyeT MpOOJIEeMHYIO CHUTYaIMI0 Kak
CHUCTEMY, BBISBJISII €€ COCTABJISIIOIINE U
CBSI3M MEXKIY HUMU

N

o

[IpumepHBIE TEOPETUUECKUE BOIIPOCHI:
HenocraTky TpaauiMOHHBIX CIIOCOOOB MTPOU3BOJICTBA JKEJIE30PYAHOTO ChIPhSI.
OCHOBHBIE HaNpaBJIEHUS PA3BUTHUS SHEProcOeperarIx TEXHOIOIHH.
HeoOxomumMocTh pa3paOOTKM ¥ MPOMBIIIJIEHHOTO OCBOEHHUSI JHEprocOeperaronmx
TEXHOJIOTHUM.
OcHoBHbIE TpeOOBaHUS K HOBBIM TEXHOJIOTMSIM M TEXHUKE: CHU)KEHUE IHEPrOEMKOCTH
IIPOM3BOJICTBA; PACIIUPEHUE CHIPHEBON 0a3bl METAIITYPTUU
[Tpon3BoCTBO 0CO0O0 YUCTHIX UYTYHOB U CTalIel
[TepcnexkTHBHBIE HANpaBieHHUs Pa3paOOTKHW HOBBIX TEXHOJOTMH M TEXHUKH W3BIICUCHUS]
’Kelle3a U3 pyJHOr0 U TEXHOT€HHOI'O ChIPhS, BBIIIJIABKA 0CO00 YHCTOM CTalu

beckokcoBble  (BHEIOMEHHBIC) TMPOLIECCHl HM3BJICUEHHUS JKele3a U3 PYAHOTO WU
TEXHOTECHHOTO CBHIPhS
Knaccudukanus crmocoO0B  OECKOKCOBOTO — HM3BIEUEHUS  JKele3a, KpaTkas HX

XapaKTepUCTHKA
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9. XuMuueKHe MPOIECChI, MPOTEKAIOIINE MTPUIHEPTrOCOSPEraroNuX TEXHOIOTHIX
VK-1.2 Kputnuecku OLICHUBACT HAJIE)XHOCTh IIpuMepHBIii IepeYeHb NPAKTUYECKUX 3aJaHUMN:
UCTOYHMKOB HMH(pOpManuu, paboTaer c [To mpencraBiaeHHOW CcXeMe ONpEneauTh crnocod npous3BojacTBa. OOBICHUTH
IIPOTHBOPEYMBON HH(POPMALIMCH M3 Pa3sHBIX KOHCTPYKIHUIO ¥ TIPUHIIMAIT pa0OThI PeakTOpoB U arperaroB. OOBICHUTL HEOOXOIUMOCTH
HWCTOYHHKOB,  OMNpENesieT MpoOenbl B BHEJIPEHUS JIAHHOW TEXHOJOTMHW B  TIpou3BoAcTBO. OmpenenuTs  mpoodiieMy
uHpopMalui, HEOOXOIUMON IS PCIICHHS MPEJICTABICHHOTO MpoLecca
npoOJIEeMHON  CUTyalluu, W MPOEKTUPYET
MIPOIIECCHI IO X YCTPAHCHUIO
oy il
B W e |
T:r;;%;m_ OxmamAaOErota rasa ﬁ;-__ j
VK-1.3 PazpabarsiBaer u COZIEpKaTEIBHO 3amaHus Ha pelieHue 3aaa4d u3 mpoheccCuoHalIbHON 00IacTH:
apryMEHTHPYET CTpaTeruio perieHus I[To mnpencraBieHHOW CcXeMme OMNpeAeNuTh Ccrnocod mpou3BoAcTBA. OOBICHUTH
poOIeMHOI CUTYyallU1 Ha OCHOBE TexHOJOTHo. OOBSCHUTHP HEOOXOAWMOCTh BHEAPEHHUS JaHHOW TEXHOJOTHH B
CHCTEMHOTO u MEXTUCIUTIITHHAPHOTO npou3BoAcTBO. OnpeneauTs NpodeMy MPeACTaBICHHOTO MpoIecca
IOJXO/I0OB; CTPOHUT CIIEHAPHH pealu3alliu Hermmprnest i e
CTpaTeruu, ONpEesisi BO3MOKHBIE PUCKU U
npejasiarasi IyTH UX YCTPAHEHUS

YK-2 — CnocoGeH ynpaBJfiTh IPOEKTOM HA BCEX ITANAX €r0 KH3HEHHOr0 IHKJIA
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HNHHOBAaIUOHHOE NpeaANnPpUHUMATEIBbCTBO

VK-2.1 @dopMmynupyeT Ha OCHOBE IIOCTaBJICHHOM [IpuMepHbIii IepedeHb TEOPETUUECKUX BOIPOCOB K 3a4ETy:
po0JIeMbl MPOEKTHYIO 3amady U crmocob ee (1. CymHOCTh U CBOMCTBA HHHOBAITUH.
pelIeHHsT 4Yepe3 pealln3aluio MPOEKTHOro 2. Mojenu MHHOBAllMOHHOTO MpolLecca.
yIpaBiIeHUS 3. Pousb npeanpuHUMaTeNs B MHHOBAIIMOHHOM TIPOLIECCE.
4. Knaccudukanus ”HHOBAIHA.
5. OCOOEHHOCTh MAPKETUHIOBBIX UCCIIEI0BAaHUH /1151 BBICOKOTEXHOJIOTUYHBIX CTAPTAIIOB.
6. OcoOeHHOCTH PO MHHOBALIMOHHBIX MPOTYKTOB.
7. JKu3HEHHBINA LUK IPOIYKTA.
8. Teopus pelieHHs H300peTaTENbCKUX 3a/1a4.
9. Teopwus orpaHn4eHuit
VK-2.2 Pa3pabaTbiBaeT KOHLIENLIMIO IPOEKTa B [IpuMepHBIii IepeyeHb NPAKTUYECKHUX 33 JaHUN:
paMkax 0003HaYCHHOHN npo6uiemsr: |1) TIpoananusupyiite BiusHUE HAKTOPOB MAKPO U MUKPO CPEIIbl HA KOMITAHHIO
bopMmynupyeT 1eib, 3a1a4u, 000CHOBbIBaeT |2) CIUIaHUPYHTE PEIICHUS M MEPOIPUATHS 0 KOMIUICKCY MapKETHHI-MHKC (TOBapHasi,
aKTyalbHOCTb, 3HAYMMOCTb, OXKHIAE€Mble | IIEHOBasi, COBITOBAs M KOMMYHUKAIIMOHHAS MOJUTHKH).
pe3ynbTaThl W BO3MOXHBIE chepbl  ux [3) [IpoaHanu3upyidTe OCHOBHBIC NPEHMYIIECTBA BAIErO0 MPOAYKTA, a TaKXKe YKKUTE
IPUMEHEHHUS OCHOBHBIE NTPOU3BOJICTBEHHBIE M HHBECTHIIMOHHBIE 3aTPAThl HA €r0 Pa3padoTKY.
VK-2.3 PazpabarpiBaer maaH peayiM3anuy MPOEKTa C 3amanus U3 MpoPecCHOHATIBHON 00J1acTH:
y4eTOM BO3MOKHBIX PHCKOB peanusanuu ¥ |1) CMmoaenupyiite moTpeOHOCTH MOTpeOUTENei.
BO3MOXKHOCTEH WX yCTpaHeHus, ianupyerT |2) CocTaBbTe MOJIENb OTPEOUTEIHCKOTO MOBEICHUS.
HE00XO0/IUMBIE PECYPChI 3) IIpaBoBble HMHCTPYMEHTHI TPHOOPETCHUS] W KOMMEPIHAIU3AINN HHTEIUICKTYaTbHOU
COOCTBEHHOCTH.
4) CpecTBa HHIMBUAYATH3AIMN FOPHIMISCKUX JIHI]
VK-2.4 OcymecTBisieT MOHUTOPUHT xozaa [IpuMepHBIil NepeyeHb NPAKTUYECKUX 33 IaHHN:
peanu3anuu IIPOEKTA, koppektupyeT |1) CocraBbTe OIOKET MEPOIIPUSATHIA TIO BBIBOLY MPOJYKTA HA PHIHOK.
OTKJIOHCHHUS,  BHOCHUT  JIOTIOJIHUTENbHBIC |2) MeTo/Ipl pa3paboTKH MPOIyKTa.
U3MEHEHHsI B IUIaH peaju3alud MpoekTa, |3) OueHKka ypoBHS TOTOBHOCTH TEXHOJIOTHH.
YTOYHSIET 30HBI oTBeTCTBeHHOCTH |4) [IpoBecTH NaTeHTHBIN MOUCK
YYaCTHUKOB ITPOEKTA
VK-2.5 [Ipennaraer IPOLEAYPBI " IIpumep TecToBOTO 3a0aHUS:
MEXaHM3MBbl OIIEHKM KadecTBa NpoekTa, (1. Beibepure npaBunbHblil oTBeT. CTapTan — 3T0
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UH(GPaCTPyKTYpHBIE YCIOBUS JIJIsl BHEAPEHUS
pE3yJbTAaTOB IPOEKTa

a. HEJIaBHO MOSABUBLIASCA KOMIIAHUS

0 MajieHbKasi KOMIIaHUs

B. HOBasi komranus B chepe IT

I. BpEMEHHas OpraHu3anus, Co3qaHHast sl IOMCKa OU3HEC-MOJENN

JI. BCE OTBETHI BEPHBIE
2. Beibepure mpaBuibHBIA OTBET. UTO TMOHUMAETCS MO HOPMOW JIOX0J1a, TIPUEMIIEMOHN IS
rHBecTopa’?

a. COOTHOIIEHHE NPUOBUIN U CPEJCTB, UHBECTUPYEMBIX B IIPOEKT;

0. COOTHOIIIEHUE HMHBECTULIMOHHBIX 3aTPaT U MPUObLIH

B. COOTHOLIEHHE YUCTOIO JJOX0/1a ¥ CPEJCTB, NUHBECTUPYEMBIX B IIPOEKT

YK-3 - CniocoGen opraHu3oBbIBaTh H PYKOBOAUTH PadoToii KOMaH/IbI, BLIPA0ATHIBAS KOMAH/IHYI0 CTPATErHIO JJIsl 1OCTHKEHUS] MOCTABJIEHHOM

HECJIH

HNuHOBAIMOHHOE NPpEeANPUHUMATEC/IBCTBO

YK-3.1 BripabaTbiBaeT CTPATETHIO KOMaHIHOM| [TIpumepHBIi NEpEYEHb TEOPETUYECKUX BOIIPOCOB K 3a4ETY:
paboThl U Ha ee OCHOBe opraHuzyer orbop|l. Pacmpenenenue posiei B KoMaH[e.
YIEHOB  KOMaHAbl s JOCTIbKeHUs2. PasBurme KOMaHBI.
MTOCTABJICHHOW LIEH 3. Co3naHue OuzHeC-MOJEIH.
4.  ®opmanuzanus OU3HEC-MOJEIH.
5. Tpanchopmarus 6uzHec-Mo1enn B OU3HEC-TIIaH.
6. Meronuku pa3BUTHUS CTapTara.
7. Ortanel pa3BUTHs cTaprana
YK-3.2 JlenernpyeT MOJIHOMOYHS YI€HAM KOMAHJIbI U IIpuMmepHBIii IepedeHb NPAKTUYECKUX 3aJaHHN:

pacripesienisieT TOpYyYeHHUs, OpraHu3yeT U
KOPpPEKTHpYeT  paboTy  KOMaHIbl, JIaeT
0OpaTHYIO CBA3b 110 pe3yIbTaTaM

1. Hapucyiite n0OpoXHYI0 KapTy pa3BuTusa Bamero mnpoekra, yka3aB OCHOBHBIE BEXHW,
KOTOpBhIE HEOOXOAMMO TMPOWTHU CTapTamy B MPOIECCe PAa3BUTHUS CBOEro OM3HECA, BKIIOYAS
HEOOXOAMMOCTh  TMPUBJICYCHUST (UHAHCHPOBAHUSA, TIPOIECC JOPAOOTKHM  TPOIYKTA,
pacliMpeHre KOMaH bl IIPOEKTA, 3aIyCK MAPKETUHIOBOM KAMIIAHUH U T.JI.

2. Kak co3marb KOMaHay

3. XapakTepucTUKU KOMaHIHOTO JIUJIEepa.

4. Kak MOTUBUPOBAaTh KOMaHTy?

S. Komannanelit gyx.

6. KomaH1HbII TUED




Koo

Hndukamop oocmudiceHust KomnemeHyuu

Oyenounvie cpedcmea

uHouKamopa
YK-3.3 Opranm3yer  oOcyxaeHue  pe3yiabTaroBll. 3amaHus Ha pernieHue 3a1ad u3 npodhecCHoHaIbHON 001acTH:
paboThl, B T.4. B paMKax JUCKyCCUU C[2. YMHBII )KU3HEHHBIH UK MPOIYKTA.
[IPUBJICYCHUEM ONIMTOHEHTOB 3. Pacuer 11eHbI JIMLIEH3UH U BUJBI TIATEKEN
4. TIpoBeneHue MeperoBOpPOB IS 3aKIIOYEHUSI KOHTPAKTA C MHYCTPUAIBHBIM 3aKa34UKOM
5. MeTobl o1ieHKH 3G(HEKTUBHOCTH TTPOCKTOB.
6. OneHka NPOeKTOB Ha PAaHHUX CTAHMSIX HHHOBAIIMOHHOTO PAa3BUTHSI.
CocTaBbTe KapTy pUCKOB MHHOBAIIMOHHOTO MPOEKTa
OCHOBBI TPY/I0BOI'0 3aKOHO/AaTeJIbCTBA U MPABOBBIX HOPM
YK-3.1 BripaOaTpiBaeT ~ CTpaTernrd  KOMAaHIHOM Ilepeuens 6onpocos 0 no02omoeKu K 3auemy:
paboThl W Ha ee OcHOBe opranmzyer otOop|l. IloHsATHE TpPymOBOrO mpaBa Kak OTpPAciiy IpaBa, €ro MECTO B CHCTEME POCCHHCKOTO
YJIEHOB  KOMaHIbl i1 JOCTH)KCHHUAIpaBa.

MOCTaBJICHHOU LIEJHU

2. IlpemnMer u MeTox TPYIOBOTO MpaBa.
3. Cuctema TpynoBoro mnpasa. IcTOUHUKH TPYJOBOTO MIpaBa.
4. IIpaBoBbIE HOPMBI, PETYIUPYIOIINE TPYIOBBIE MPABOOTHOIICHUS: BUJBI, 0COOCHHOCTH,

[IpaBUJia IIPUHATHUA.

5. CornamieHus.

6. JlokanbHble HOpPMATHUBHBIE AKTHI.

7. TpynoBoe npaBOOTHOLIEHHE (IOHITHE, CYOBEKTHI, COJEPIKAHUE, BUJIBI).

8. Otnuuue TPYIOBBIX MNPABOOTHOIIEHUH OT TpakIaHCKO-TIPABOBBIX OTHOLIECHUA,

CBS3aHHBIX C MPUMCHCHUCM TpYyJa.

9. TlonsTHe cyOBEKTOB TPYIOBOTO MpaBa, X Kiaccu(uKanus 1 MpaBoBOM cTaryc.
10. TI'paxknmane Kak CyOBEKTHI TPYIOBOTO MpaBa.

11. Opranuzanum Kak CyOBbeKThI TPYIOBOTO IpaBa.

12. TlpaBoBoii cTaTyc MPOQCOIO3HBIX OPTaHU3AIIHIH.

13. KosieKTHUBHBIN JOrOBOp: MOHATHE, CTOPOHBI, CTPYKTYpa U COJIepKaHue.

14. CopepxaHue TpyAOBOTO JIOTOBOpA.

15. Cpounslii Tpy10BO# 10TOBOP.

16. Tlopsimok 3aKiFOUeHHs TPYAOBOTO AOrOBopa. McnbeiTaHue pu mpueMe Ha padoTy.
17. TlonsTHe nepeBosa Ha APYTryo paboTy U MepeMelieHus 1o padboTe.

18. Bwuubl mepeBosoB Ha Apyryro padoTty. [locTossHHBIE TEpeBOIbI.

19. BpemeHHbIE TepeBOABI.
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20. l3MmeHeHue CylleCTBEHHbIX yciIoBul Tpyna. OTcTpaHeHue ot paboThl.

21. IlpekparieHue TPyI0BOTO JOrOBOPA.

22. PactopxeHue Tpy10BOIo J0roBopa 110 HHUIMATHBE paOOTHHKA.

23. PactopeHue TpyI0oBOTO JOrOBOpa [0 MHUIIMATHBE pabOTOaaTEeIsl.

24. TlonsTue pabodero BpeMEHH, €T0 BUIBI.

25. PexxuM u yueT pabodero BpeMeHH.

26. IloHsATHE 1 BUABI BPEMEHU OT/bIXA.

27. TloHsTMe W BHIBI OTIIYCKOB, HX NIPOJOJDKHTENBHOCTH. [lOpsAnoK mpenocTaBieHus]
OTITyCKOB.

28. 3apaboTHas miara.

29. Cucrema omiaTsl TpyJa.

30. OcoOeHHOCTH PEeTyJIMPOBAHUS TPY/Ia JIUII, pa0OTAIOIINX 110 COBMECTUTEIIBCTBY.

31. OcHoBaHus U MepHI MOOILIPEHUS PAOOTHUKOB 32 TPY/I.

32. JlucuuruimHapHasi OTBETCTBEHHOCTD.

33. MarepuanbHasi OTBETCTBEHHOCTb CTOPOH TPYJIOBOI'O JI0I0OBOpA.

34. TlonHas maTepraibHasi OTBETCTBEHHOCTh paOOTHHUKA.

35. Oxpana Tpyzaa (OCHOBHbBIE MOHATHA, cojepxaHue). OTBETCTBEHHOCTh 3a HapylICHHE
3aKOHOJATEIHCTBA O TPY/E M OXpaHe Tpya.

36. YmpaiieHue OXpaHOU Tpy/a.

37. CrocoObl 3aIUTHl TPYJOBBIX IPAaB PAOOTHUKOB.

38. T'ocymapcTBEeHHBI HAI30p W KOHTPOIb 33 COOJIOJEHHWEM 3aKOHOJATEIhCTBA O TPYIE U
OXpaHe TpyJa.

39. HMunuBuayaibHBIE TPYIOBBIE CIIOPHI U TIOPSIOK HX PACCMOTPEHHS.

40. KouekTHBHbIE TPYAOBBIE CIIOPHI U MOPSAAOK UX PACCMOTPEHUSI.

41. TlpaBo paboTHHKOB Ha 3abacToBKy. [lopsmox u ycinoBus mpoBeAeHUsS 3a0ACTOBKH.
3anper JoKayTa.

Ilpumepnvle npakmuueckue 3a0anus
Ucnonb3ys craten TpyaoBoro kojekca Poccuiickoit denepanuu, BBIICHUTE KaKUe
BUJIbl JTUCLMIUIMHAPHBIX B3bICKAHUN B HEM 3akperieHbl. KakoB MOpsAIOK NPHUBJICYEHHS K

MTACIUTITHHAPHOW OTBETCTBEHHOCTH?
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VYKaxkuTe, MOXHO JIM 3aKpeluTh B JIOKaJbHOM aKT€ OpraHu3alli CBON BUJ
UCIUTUTMHAPHOTO B3BICKAHUS?
AprymMeHTHpPYHTE CBOM OTBET CO CChUIKOM Ha cTaTbk TpynoBoro kojaekca PO
YK-3.2 Jlenerupyet MoJIHOMOYHS YieHaAM KOMaHIbI U] Ilpumepnvie mecmoi:

KOppeKTupyeT  paboTy  KOMaHJbI,
00paTHYIO CBA3b 0 pe3yIbTaTaM

pacrpezenseT MOpy4YeHUs, OpraHu3yeT W

JacT]

=

2.

3.

TaliHe

4.

MMPECTYIUVICHUSA, B TOM YUCJIC B TPYAOBBIX IIPABOOTHOILICHUAX, ABJIACTCS

MMPCATOXKUII BKIIFOUYUTH B HET'O CIICAYIOIHE ITOJIOKCHUA:

Opranbl 3aKOHO/IATENILHOW BJIacTH B Poccuu moapasiensitoTest Ha JIBE KaTeropuu
— (enepalibHbIC U PETUOHATBHBIC

— (enepaibHbIC ¥ MYHULIUTIAILHBIC

— 0011IMe U CriennaIbHbIe

— MIOJTHOMOYHBIC ¥ PETUOHAJIBHBIC

EIII/IHCTBCHHI)IM KPUTCPUEM OTI'PAHUYUCHUA aIMHUHUCTPATUBHOI'O MMPABOHAPYIICHUA OT)

— CTEIEHb OOIECTBEHHOM OIACHOCTH

— (popma BUHBI

— 00BEKT mocsATaTeILCTBA

— 00BEKTHUBHAS CTOPOHA aIMUHUCTPATUBHOTO NMPABOHAPYIIICHUS
He sBisiercs ocHOBaHWEM ]IS OTKa3a TPaKJaHUHY B JIOMYCKE K TOCYAapCTBEHHOM

— ero BpeMeHHasi HeTPYy10CIIOCOOHOCTh

— IPU3HAHUE CYJIOM I'paXklaHMHA HE1eeCIOCOOHBIM

— MpU3HAHUE €r0 0CO00 OMACHBIM PELIUIUBUCTOM

— HaJIM4ue y rpaXkIaHuHaA CyJUMOCTH

3a HapylLIeHUe TUCHUIUIMHBI TpyJa K pa0OTHUKY MOXKET OBITH IPUMEHEH (-0)
— BBITOBOP

— JUIIEHUE CBOOOIbI

— mrpad

— [penynpexaeHue

Ilpumepnvie npakmuueckue 3a0anus:
IIpu paspaborke KosuekTuBHOro goroopa OOO «IIpsHuk» paboTomarenp

- pa6OTHI/IKI/I, pa60Ta101uI/Ie HCIIOJTHOC pa6oqee BpEMs, UMCIOT ITPaBO Ha €)XKErOHBIN
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OIIaYMBAEMbIH OTITYCK IPONOPIUOHATIEHO OTPadOTaHHOMY BPEMEHH;

- paboTHHKaM, 00YJaIOIIUMCS B By3aX, IPEIOCTABIATH OUYEPEIHBIE OTIYCKa BO BpPEMsi
CEeCCHI;

- pabOTHUKH, €KEMECSIYHO yXOJIIUe B OTIyCKa 0e3 coXpaHeHus 3apaboTHOI IUIaThl
Ha 5 JHEH, UMEIOT IPaBo Ha MMYTEBKU B CAHATOPHI MO CHIXKEHHBIM 1I€HAM;

- paboTHUKHA OOSA3aHBI E€XKETOJHO MEepea OTMYCKOM IMOKymnaTh mnpoaykiuio OO0
«[Ipssuuk» Ha cymmy 5000 pybOneit u mepenaBaTh e€e B JCTCKHM J0M, a TakXe HapUTh
npoaykiuo OO0 «IpstHUK» CBOMM 3HAKOMBIM U POJICTBEHHUKAM B KAYECTBE PEKJIAMBI.

MoryT 11 ObITh BKJIIOYEHBI 3TH YCIOBHS B TEKCT KOJUIGKTHBHOTO JOTOBOpa?

VK-3.3

Opranu3yer  0OCyXKIeHUE  pe3yJbTaToB
paboThl, B T.4. B paMKax JUCKYCCUU C
MPHUBJICYCHUECM ONIIOHCHTOB

Ilepeuenv 6onpocoe 01a no020mo6KU K RPAKMUYECKUM 3AHAMUAM:
1. TlonsTHe TpynOBOro MpaBa Kak OTPACIM IIPaBa, €Fr0 MECTO B CUCTEME POCCHICKOT0O
npasa. [IpenMer u MeToz Tpy10BOTO IpaBa.
2. Cucrema TpynoBoro npasa. VIcTouHuKH TpynoBoro npasa. [IpaBoBbie HOPMBI,
[PEryIUpYIOIINE TPYAOBbIE IPABOOTHOIIEHHUS: BUJIbl, 0OCOOCHHOCTH, paBUiIa MPUHATHSL.
3. Cornamenus. JIokanbHble HOpMATUBHBIE aKThl. KOJIEKTUBHBIN 10TOBOP: MOHSTHE,
CTOPOHBI, CTPYKTYpa U COJIEp KaHHUE.
4. TloHsaTue cyOBEKTOB TPYAOBOIO MPaBa, UX KIACCU(PHUKAIMS U IPABOBOM CTaTYC.
['paxkiaHe Kak CyOBeKThI TPYI0BOro npaBa. OpraHu3anum Kak cyObeKThl TPYJOBOIO IIpaBa.
[TpaBoBOIi cTaTyc MPOQCOIO3HBIX OPraHU3aIHI.
5. TpynoBoe mpaBooTHOIIEHUE (TIOHATHE, CYOBEKTHI, COIEpXKaHUE, BUIBI). OTandne
TPYZOBBIX IPABOOTHOILIEHUH OT I'PaXk1aHCKO-TIPABOBBIX OTHOLIEHHM, CBA3aHHBIX C
[IPUMEHEHUEM TPYy/a.
6. Conepxxanue TpynoBoro goroopa. Cpounslit Tpy0Boii 1orosop. Ilopsiok 3akmoueHus
TpyaoBoro goroopa. Mcneitanue npu npueme Ha padboty. OcoOEHHOCTH PEeryIupOBaHus
Tpy/a JIUL, paboTAIOUUX IO COBMECTHTEIbCTBY.
7. IlonsTue nepeBojia Ha Ipyryro paboTy U nepeMenieHus 1no padore. Buapl nepeBooB Ha
npyryio pabdoty. [TocrosiHHbIE TepeBobl. BpeMeHHbIe TepeBoIbI.
8. lI3MeHeHue CyIecTBeHHBIX yClIoBui Tpyaa. OTcTpaneHue ot padboTsl. [Ipekpamenne
TPYZOBOI'O AOrOBOPA.
9. PacropeHne TpyI0BOTO JIOTOBOpA IO WHUIIMATHBE pabOTHHUKA. PacTopxeHne Tpy1oBoro

A0roBopa o MHUIUATHUBC pa60To;[aTen${.
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10. ITonsarue pabouero BpeMeHH, ero BUAbL. PexxuM 1 yueT pabodyero BpeMeHHU.

11. TMonsiTue 1 BUABI BpeMEeHH OT/AbIXA. [IOHATHE U BUIBI OTITYCKOB, UX MPOIOJDKUTEIIEHOCTD.
[Topsi10K IpeAoCTaBICHHS OTITYCKOB.

12. 3apabotHas miara. Cuctema oruiathl Tpy/a.

13. JIucumnnuHapHas OTBETCTBEHHOCTh. OCHOBaHHMS U MEPHI TIOOIIPEHUST pAOOTHUKOB 32
TPYA.

14. MarepuaiibHasi OTBETCTBEHHOCTh CTOPOH TPYIOBOTO J0roBopa. [lonHas MarepuanbHast
OTBETCTBEHHOCTH Pa0OTHHUKA.

15. Oxpana Tpyna (OCHOBHBIE OHSTHSI, coepkanne). OTBETCTBEHHOCTD 3a HApPYILICHHE
3aKOHOJATEIHCTBA O TPY/AE M OXpaHe Tpyna. YIpaBlIeHHE OXPaHOU Tpya.

Ilpumepnvie npakmuueckue 3a0anus

3aganue 1. J[laiite kBaM(UIUPOBaHHBIM OTBET paOOTHUKY, OOpaTUBIIEMYCS 34
KOHCYJIbTallMel: «S] Hamucan 3asBieHue 00 YBOJIBHEHUH IO COOCTBEHHOMY JKEIaHMIO 3a JIBE
HE/lenM, HO B ATOT nepuoa 3abosen. CMOTYT I MEHs YBOJMTH IO UCTEYEHUHU ABYX HEZEb,
ecliu 51 B 3TO BpeMs Oyny 0oserb?»

AprymMeHTHpyHTe CBOM OTBET CO CCBUIKOM Ha cTaThb TpynoBoro kogekca PO.

3amanne 2. benoBa Heckoibko JieT paborara Ha  MOCKOBCKOM  3aBOJC
METaJUIOKOHCTPYKIMM. Onpenennure, Kakue 3aluch U B KaKOM HOPSIIKE JOJKHBI ObUTH OBIThH
BHECEHBI B €€ TPYJOBYIO KHUXKY B 3TOT IIEPUOJ, C YIETOM TOTO, YTO 3alHCh 00 YBOJbHEHUU
benosoit M.I. ¢ npenpiaymiero Mmecta pabotsl umena Ne 4:
— benosa M.U. Obuta npunsra Ha paboty 15 mas 1986 r. B apxuB MoCKOBCKOTO
3aB0/1a METANIOKOHCTPYKIMI Ha TOJKHOCTD apxuBapuyca (rmpuka3 Ne 141k ot 15.05.86);
— 28 cents6psa 1995 r. benmoa M.U. Obuta mepeBeneHa Ha JOMKHOCTh 3aB. ApXUBOM
(mpuka3 Ne 172k ot 28.09.95);
— 18 utonsa 1996 r. MockoBckMii 3aBOJI METAJIOKOHCTPYKIMN ObLIT MpeoOpa3oBaH B
OTKPBITOE aKIIMOHEepHOe 0011ecTBO "MeTtamtokoHcTpyKuusa" (mpukas Ne 131 ot 18.06.96);
— 23 okts6ps 1998 r. benora M.U. BpemeHHO, Ha OIMH MeCsII], ObUTa MepeBe/ieHa Ha
TTOJDKHOCTB 3aMECTHUTEIS HavalbHUKa KaHtensipun (mpuka3 Ne 189k ot 23.10.98);

— 18 despansg 2003 r. benoa M.M. yBonmiach mo coOCTBEHHOMY XKeJlaHUIO (TIpUKa3
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Ne 23k ot 18.02.2003).

YK-4 Chnoco0eH NpuMeHSITb COBpPeMEHHble KOMMYHUKATHBHbIE TEXHOJIOTMH, B TOM YHCJIe HAa HMHOCTPAaHHOM(bIX) si3bIKe(ax), IJIA
aKaJeMU4eCKOro u npodeccuoHaJIbLHOr0 B3auMOIeCTBHS

OCHOBBI HAYYHOIH KOMMYHHKALUH

VK-4.1 YcTanaBnuBaer KOHTAKThI u Teopetnueckre BOIpPOCHI:
opranu3yer oOmieare B coorBerctBuu c|l. TloHATHE HAydYHOU KOMMYHHKAIIMH, CTICU(UKA HAYIHOU KOMMYHHKAIUH.
MOTPEOHOCTSMU COBMECTHOM J1eATeNbHOCTH, 2. BuIbI U cpencTBa HAYYHOW KOMMYHUKAITHH.
MCIIOJB3YS coBpeMeHHbIe| 3. DyHKINN HAyIHOW KOMMYHHKAIIHH.
KOMMYHHKAI[UOHHBIE TEXHOJIOTUU 4. Knaccudeckre U MHHOBAalIMOHHBbIE (OPMBI HAYYHOM KOMMYHHUKAIIHH.
5. Bausnue HTP Ha HayyHYI0 KOMMYHUKALUIO.
6. 'ocymapcTBeHHbIE CTaHIApThl B OOJACTH COCTAaBJIICHUS M OPOPMIICHHUS HAyYHBIX
TEKCTOB.
[IpakTuueckue 3a1aHus:
1. Ipaktuueckas padbora Ne3 «[IpumMeHeHHe BO3MOXKHOCTEH COBPEMEHHOTO OHJIAIHA
[IPOCTPAHCTBA B MPOIECCE HAYYHBIX KOMMYHHKAITUI.
VK-4.2 CocraBiser JIe0BYIO TOKYMEHTAIIHIO, Teopernyeckue BOMPOCHL:
co3lMaeT pa3nuuHble akagemudeckue widll. CTpykTypa W CTHIMCTHYECKHE OCOOCHHOCTH HAYYHOTO TEKCTa.
npodeccnoHallbHBIE TEKCTHI Ha pycckoM u2. OCOOCHHOCTH HAyYHOTO TEKCTA: IMTHUPOBAHUE, CCHUIKU Ha TUTEPATypPHBIC HCTOUYHUKH.
MHOCTPAHHOM SI3bIKax 3. OcobeHHOCTH cocTaBleHUs1 OMOIHOrpaUUECKOro CIHCKa.
4. TTuceMeHHas HaygHass KOMMYHUKAIIHAS
5. HayuyHas ctarhs: CTpYKTypa U 3Talbl HAMHCAHUS.
6. CTpyKTypa u copiepkaHue OT3bIBa Ha HAyYHYIO padoTy
7. CTpyKTypa U coJiep:KaHue TE3UCOB.
8. Drambl HalMCaHUs M COJICP)KAHNE PEIICH3HH.
VK-4.3 [MpencraBnsier pe3yabTATHI Teoperuueckue BOPOCH:
MCCIIeIOBATENBLCKOM u npoekTHOH1. YcTHas HayyHas KOMMYHUKAIIHSL.
NEATCIbHOCTH Ha Pa3IMUHBIX IyONnudHbIX[2. Haydasbrit mokian. [IpHHIATIEL, 0COOCHHOCTH M 3TAIbI TOJATOTOBKH.
MEPOTPHUATHSX, YIacTBYeT B akaneMudeckux3. OcoOEHHOCTH MOATOTOBKH CTEHOBOTO AOKIIAA.
u  1mpodecCHOHANBHBIX  AucKyccusix  Had. OCHOBHBIE OCOOCHHOCTH HAYYHOT'O CTHIIS
[PYCCKOM ¥ MHOCTPAHHOM SI3bIKaX 5. HaydyHast THCKyCCHS KaK METOJI pa3perieHus CIIOPHBIX MTPOoOIeM
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6. OCHOBHBIC XapaKTEPUCTHUKN HAYYHOH MOJIEMHUKH. [[pHHITUIIBI U TTpaBUiIa HAyYHOM
[MOJICMUKU.
7. Hay4HbIii criop: €M U TTOIXOIBI.

[IpakTrueckue 3aganus:

1. IIpakTraeckas padorta Nel «IloaroToBka Hay4HOTO JOKJIAAA.

2. IIpaktuueckas padora Ne2 «IloaroroBka T€31MCOB HAyYHOTO JOKJIAI0BY.

HNHocTpaHHbIi 13bIK B NPO(ECCHOHATIBLHOM AeSITeJIbHOCTH

VK-4.1 YcraHaBiuBaeT KOHTaKTBI 51 [IpuMepHBIii IepeyeHb NPAKTUYECKUX 33 JaHUN:
OpraHu3yer OOILEeHHE B COOTBETCTBUU C 1. CooTHEecUTE TEPMUHBI C UX PYCCKMMHU 3KBUBAJIEHTAMU/ONPEACICHUAMU
MOTPEOHOCTSIMH COBMECTHOM JESTEIBHOCTH, 2. Pacnionoxure 3Tansl TMCbMEHHOIO IEPEBO/IA B IPABUILHON MOCIIEA0BATEIbHOCTH
VICIIOJIB3YS COBPEMEHHBIE 3. Pacnosoxxute OCHOBHBIE IPUHLUIBI AHHOTUPOBAHMS TEKCTAa B IPaBUIBHOU
KOMMYHHMKAIIMOHHbIE TEXHOJIOTUU [10CJI€I0BATEIbHOCTH
YK-4.2 CocraBisieT 1€J10BYIO JOKYMEHTALHIO,
CO31acT pPasaMYHBIC AaKaJCMUYCCKUE WIIN [IpuMepHBIii IepeyeHb NPAKTUYECKUX 33 JaHUN:
NpOo(heCcCHOHANBHBIC TEKCTBI Ha PYCCKOM H 1.IlepeBenute ykazaHHbIE TEPMUHBI C UCTIOJIb30BAaHUEM CIIOBAPSI.
MHOCTPAHHOM S3BIKAX 2. Hanimmire aHHOTALKIO K TPOGECCHOHATBLHO-0PUEHTHPOBAHHOMY TEKCTY.
3. Haiigute oTBETHI Ha BOIIPOCHI K TEKCTY MPOo(eCCHOHAIbHON HAallPaBI€HHOCTH.
VK-4.3 [Tpencrassier pe3yJIbTaThl [IpuMmepHBIii IepeueHb NPAKTUYECKUX 3aJaHHN:
MCCIIEIOBATEIbCKOMN u MIPOEKTHOI]] 1. IlpounraiiTe TEKCT MNPOPECCUOHANTBHO-OPUEHTUPOBAHHOTO XapaKTepa, YCTHO
NesSTeIbHOCTH Ha pa3MYHbIX MYOJMUYHBIXIEpeaiiTe ero OCHOBHBIE HJIEH.
MEPOINPHUATHAX, YJaCTBYET B aKaJE€MHUUYECKHUX 2. Cpenaiite TONHBIM NUCBMEHHBIH TEpeBOA  TekcTa MNpodeccHOoHATbHOU

M Tpo(ecCHOHANBHBIX  JAUCKYCCHUSIX
[PYCCKOM M HHOCTPAHHOM SI3bIKaX

HaAHAITPABJIICHHOCTH, IIOATOTOBLTC AHHOTALUIO IPOYUTAHHOTO TCKCTA

YK-5 - Cnioco0eH aHAJIM3MPOBATh M YYUTHIBAThH pa3Hoo0pa3ue KyJbTYP B NpoLecce Me:KKYJIbTYPHOI0 B3aUMO/1eHCTBUS

OCHOBBI HAYYHOH KOMMYHHUKALMHU

YK-5.1

Cnocoben aHaJTM3UPOBATh
YUUTBIBAaTH  pa3HOOOpazue  KyJIbTYp

mporecce MEKKYJIbTYpHOTO B3auMoieicTBUs | 2. OCOOEHHOCTH COBPEMEHHOM MH(OPMAIIMOHHOM cpeJibl HayYHOH KOMMYHHUKAIIUU.

51 Teopernyeckue BOIPOCHL:
B| 1. KitoueBble MpUHIMITBI MEKTYHAPOIHON HayYHON KOMMYHUKALIUH.

3. DneKkTpoHHbBIE OMOIIMOTEUYHBIC CHCTEMBI
4. Pedeparunbie 0a3zpl nmanHeix Web of Science m Scopus, PUHII. Ilouck u aHanms3
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VK-5.2 Biageer HaBbIKAMM  TOJIEPAHTHOI'O Teopernyeckue BOIPOCHL:
[TOBEICHUS pH BbInosiHeHNH| 1. OTHka HaydHO! KOMMyHUKaluu. HpaBcTBEHHBIE OCHOBBI HAyYHONH KOMMYHUKAIUH.

npodecCHOHANBHBIX 3a]1a4

2. llpaBwmiia 1€710BOT0 STHKETA B HAYYHOH KOMMYHUKAITUH.

HNHocTpaHHbIi 3bIK B IPO(ECCHOHATIBLHOM AeSITeJIbHOCTH

YK-5.1

Crioco0eH aHaJIM3UpOBaTb M yUUTHIBATH [IpuMepHBIil IepeyeHb MPAKTUYECKHUX 3aJaHUN:
pasHoOOpasue  KynbTyp B mpouecce/l.llepeBennTe ykazaHHbIE TEPMHUHBI C UCTIOIB30BaHUEM CIIOBApSI.
MEXKKYJIbTYPHOTO B3aHMOCHCTBHS 2. Hanummre aHHOTaIMIO K PO ECCUOHANTBHO-OPUEHTHPOBAHHOMY TEKCTY.
3. HaiinuTe 0TBETHI Ha BOIPOCHI K TEKCTY MPO(eCCHOHAIBHOM HAPABICHHOCTH.
VK-5.2 Brnaneer HaBBIKAMU TOJICPAHTHOI'O [IpuMepHBIii IepeyeHb NPAKTUYECKHUX 33 JaHUN:
[TOBE/ICHUS pu BBITIOJTHEHUH 1. IlIpouuraiite TekcT mNpoPeCcCHOHATLHO-OPUEHTUPOBAHHOIO XapakTepa, YCTHO
podecCHOHANIBbHBIX 3a]1a4 repeJaiTe ero OCHOBHBIE HJIEH.
2. CpenaiiTe TONHBIA THCBMEHHBIH TEPEeBON  TEKCTa MPOdeCCHOHATBLHOU

HAIIPAaBJICHHOCTH, ITIOAT'OTOBLTC AHHOTAIWIO IIPOYUTAHHOI'O TCKCTA

YK-6 Cnocoben omnpenejisiTb U peaju3oBbIBATH NMPHOPUTETHI COOCTBEHHOMH eSITeIbHOCTH M CHOCOOBI ee COBEPHIEHCTBOBAHHS HA OCHOBE

CaAMOOIICHKH

MeTomoJiorusi 1 MeTOAbI HAYYHOI'0O MCCJIECA0OBaAHUA

YK-6.1

Onpenenser
MOTPEeOHOCTH

o0Opa3oBaTenbHbIC
u Croco0bl
COBEpIIEHCTBOBAHUSA COOCTBEHHOM (B TOM
yucie mpodecCuoHaIbHOMN) JAESITEIbHOCTA HA|

OCHOBEC CaMOOIICHKH

[TpumMepHbIe BOIPOCHI K 3a4eTy:

1. CymHocTh TOHATHS «HayKay. EcTeCcTBeHHBIC, O0IIECTBEHHBIE, TYMAHUTAPHBIC HAYKH.

2. Tloaxonasl Kk pa3paboTKe KJIaCCU(PHUKAILMU HAYK.

3. CymHOCTb NOHATHH «METOJ», «METOJUKAY», «METOHOJIOTHS, «IIPOLETypay.

4.  Mero/ipl, NPUMEHSIEMbIE B COLIMAIBHBIX HAyKaX.

5. ®a3bl mporiecca HAyYHOTO UCCIIEJOBAHMS.

6. Kiaccudukanus BHIOB HCCIEIOBAHUS B 3aBHCHMOCTH OT LI€JIM M IOCTaBJIECHHBIX
3amad.

7. CymHOCTb, IeNU U 33[]a4d MHJI0TAaXXHOTO MCCIIEJOBAHUS.

8. MoHnorpaduyeckoe u CpaBHUTEIBHOE UCCIIEIOBAHHE.

9. ToueuHoe U MOBTOPHOE HCCIeI0BaHNUE. Pa3HOBUAHOCTH MOBTOPHOTO UCCIIETOBAHMS.

10. KoHKpeTHOE COIMOJIOTHYECKOE WCCICOBAHNE, €r0 OTIMYHS OT JPYyruX BHJIOB

MCCICOO0BaHUs].
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11. OcHOBHBIE 3JIEMEHTHI HCCICI0BaHUsI.

VK-6.2

BriOupaeTr u peaius3yeT € HCIOJIb30BAHHEM
WHCTPYMEHTOB HEIPEPHIBHOTO 00pa30BaHUs
BO3MOYXHOCTH Pa3BUTHUSL MPOQPECCHOHATBHBIX
KOMITETEHIIMI U COLIMATbHBIX HABBIKOB

IIpuMepHBIE BOIIPOCHI K 3a4ETY:

1.OcHOBHBIE 3Tallbl UCCIIEIOBAHUS.

2.Ilponenypsl Ha 3Tanax MUCCIeIOBaHMUS.

3. [Iporpamma uccrenoBanusi, ee GyHKIUH.

4.OCHOBHBIE YaCTH MIPOTPAMMBI, UX COJEpPIKAHHE.

5.IIpouecc nepeBoaa MpoOIEeMHOMN CUTYaIlMH B (OPMYIUPOBKY IIPOOIIEMBI.
6.ITpumMepHast mocIe0BaTENBHOCTD U CTPYKTYpa ONUCAHUS POOIEMHOM CUTYAIHH.
7.0mnpenenenne o0beKTa U IpeaMeTa ucciaenoBanus. Heo6xoaumple XapakTepUCTUKH
MIPH OTIMCAHUH OOBEKTA.

8.Kitaccudukanus runores.

9.006menpu3HanHbie TPeOOBAHUS K THIIOTE3E.

VK-6.3

BrictpanBaer ruOkyo mnpodeccHoHaIbHYIO
TPACKTOPUIO C YYETOM HAKOIUIEHHOTO OIBITA|
npogecCuoHAIbHON NeSTeTbHOCTH,

JHUHAMHUYHO U3MCHAIOMUXCA Tpe6OBaHI/II71

[PBIHKA TpyAa U CTPATCTUU JIMYHOI'O pa3BUTHA.

3agaHus Ha peleHre 3a1a4 u3 npodeccuoHaIbHON 00IacTH:

[Tonbepure Hayunsle crtatbu (3-5 mT.) 1o Bameit
chopMyTUpyHTE OCHOBHYIO  HJICIO
SMIOUPHUUYECKOTO HCCIEAOBaHUsA, OILIEHUTE 3HAYMMOCTh JaHHOM cTaThu ans Barero
uccnenoBanus, Bamrero paGouero mecta ¢ TpUIETIOM Ha CaMOpPa3BUTHUE, IMOBBIIICHUE
kBanipukayu, mpodeccCuoHaIbFHOTO POCTa.

TEMEC, MUIYUUTC UX,

OCOOEHHOCTH  OpraHM3alliM U  IPOBEJEHUS

OBHIENPO®ECCHOHAJIBHBIE KOMIIETEHIIHN

OIIK-1 — CniocoGeH pemiaTh NPOU3BOJACTBeHHbIE U (MJIN) HCCIe10BaTeIbCKHeE 321241, HA OCHOBe (PYHAAMEHTAIbHbIX 3HAHUI B 00/1aCTH MeTAJNIYPIrHH

duiocopckue npodjeMbl HAYKH U TEXHUKHU

OIlK-1.1

Pemaer npodeccronanbHble 3a7a41 B
00JacTH  METAUTYPrHM HW  IPOIIECCOB
METaII000paboTKH, UCIIONb3Ys
byHIaMeHTallbHbIe 3HAaHUS

IIpumepHBI epeYeHb TeM NUCbMEHHBIX HHANBHAYAJIBHBIX 3a1aHUH (3cce):

1. Hayka u He-Hayka. [IceBnonayka. Hay4yHnast paliuoHaIbHOCTD U €€ HCTOPUYECKUE TUTIBI.

2. Ponb Hayku B pa3BUTHHM COBPEMEHHOM LIMBUIIN3ALIUH.

3. Hayka kak commaibHBIII HHCTUTYT. McTOpHUEcKoe pa3BUTHE WHCTHTYIHOHAIBHBIX (HopM
HAyYHOU JEATEIBHOCTH.

4. Pemenue npo0iaemMbl MeCTa U BpeMEHU BO3HUKHOBEHHS HAYKH B UCTOPUU HAYKH.

0. [Ipobnema rino6ambHBIX HAYYHBIX PEBOJNIONMHA B €CTECTBO3HAHWU B OTEUECTBEHHOU
dunocopun Hayku (konuenuus B.C. Crenuna).

6. OcoOeHHOCTH Pa3BUTHA TCXHHUKU B TIOCTUHAYCTPHUAIIbBHOM 06LI_ICCTBC.
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7. TlpoGiema cOUMATBHBIX TOCIEACTBUNA HAYYHO-TEXHHUYECKOIO Mporpecca.
OTBETCTBEHHOCTD, IIPE/IBUICHHUE, HETIPEICKA3yEMOCTb.
8. Kakue HeoCTaTKu CYIIECTBYIOT Y TEXHOI€HHON IUBUIIN3AIINHN?

Ornenka,

OIIK-1.2

Brnaneer cmocobamu u mpuemamu
peLIeHUsT  UCCIENOBaTEeIbCKUX  337ad B
IpeIMeTHOM  o0nacTh  METaulyprud U
METauI000pabOTKH

Ilpumepnvie unoueudyanvHule 3a0aHus:

1. IlpencraBpTe HayuyHYO POOJIEMY IO CTYNEHSIM HayYHOI'O IIO3HAHUS.

2. IlpencraBbre mpoOieMy B CTPYKTYpe HAy4HOTO TIO3HAHUS C y4eToM (opm
TEOPETUYECKOTO 3HAHMSL.

3. Omnpenenute, Kakod METOJ MCCIENOBAaHUS NPUUYMHHBIX CBSI3€H INPUMEHSIETCS B
CJICAYIOLIMX PACCYXICHUIX.

K.A. TumupsizeB yTBepKAal, 4To JUIsi OOpa3oBaHMsS XJIOpopWIa HYXHBI CBET U
Kuciopoa. «4ToObl JoKa3aTh 3TO, - MUCAT OH,- IPOPACTUM B TEMHOTE KaKkue-HUOY/b CEMEHa.
13BECTHO, YTO POCTKH IOJIyYAIOTCS HE 3€JICHbIC, a JKeNThble. Pa3/ienum nojyueHHbIE TaKUM
00pa30M POCTKH Ha /IB€ KYUKH: OJTHM OCTaBUM B OOBIKHOBEHHOM BO3/yX€, APYrue 3aKI04UM
B NpuOOp C BO3AYXOM, JIMIICHHBIM KHCIIOPOJA, U BbIHEM Ha cBeT. llepBble yepe3 Kakue-
HUOY/(b YeTBEPTh Yaca MO3EJEHEI0T U BCKOPE MOJIydaT OObIYHYIO OKPACKY; BTOpBIE, CKOJIBKO
ObI MBI X HU JIEp’Kajll Ha CBETY, OCTAHYTCS >KeNThIMU. HO TOMyCTUM K HUM KUCIOPOJ, U OHU
HEMEIJIEHHO MTO3EJICHEI0TY.

4. CooTHecUTe HayYHbIE METO/Ibl ¥ TEXHOJIOTHH B MPO(PECCUOHAIBHOM 001acTH.

5. Tlouemy BO3HHMKaeT HEOOXOJUMOCTb Iepexojia OT OJHOM MCCIIeq0BATENbCKOM
nporpaMmmel k ipyroi? (Ilpusenure npumMepsl U3 cBoe npodeccrnoHalbHON 00J1acTH)

OIlK-1.3

[Tpumensier byHIaMeHTalbHbIE
MEXIUCUUIUIMHAPHBIE 3HAHUS ISl PEIIeHUs
3aJa4 B IpOo(ecCHOHANTBHOMN NesATeTbHOCTH

Ilepeuensy meopemuueckux 60npocoe K IK3ameny:

1. Ilpeamertnas obnacts ¢punocoguu Hayku. OCHOBHbIE (POPMBI OBITUSI HAYKH.

2. OCHOBaHMsI HAyKH.

3. CtpykTypa 1 GOpMBI HAYIHOTO MTO3HAHHUS.

4. DMIupUYecKre METOIbl HAyYHOT'O TIO3HAHUSI.

5. TeopeTrueckre METOIbl HAYYHOTO MTO3HAHMUSL.

6. Pa3zBuTHe HayKHU: HHTEPHATUCTCKHE U SKCTEPHATUCTCKUE KOHIETIIHH.

7. Pa3BuTHE HayKu: KyMYJISITUBHBIE U HEKYMYJISITUBHbIE KOHIETIIIHH.

8. Ilepuonmzamus ucropun Hayku. OOInas XapakTepUCTHKAa OCHOBHBIX 3TalloB €€
[Pa3BUTHSL.

9. JlokylaccMYecKMil TepuoJl pa3BUTHs HAyKW M TEXHHKH (JIpeBHHUH BOCTOK,
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QHTUYHOCTb, CPETHEBEKOBBE).

10. Knaccuueckuit mepuo] pa3BuTs Hayku. Kpu3uc KiiaccHuecKoi palmoHaIbHOCTH.

11. Hexsaccuueckuil nepuos pa3BUTHs HAyKH.

12. TTocTHEKJIACCUYECKU I TIEPUO]T PA3BUTHUS HAYKH.

13. Ucropuyeckue TUIIbI HAyYHON pPallMOHAIBHOCTH.

14. Hay4Hble peBONIONHMY Kak (hopMa pa3BUTHS HAYKH.

15. CiiueHTH3M U aHTUCIIUEHTH3M.

16. Hay4Hoe TBOpYECTBO, €r0 CYIIHOCTh, MEXaHU3MBI 1 OCHOBAHH.

17. CounanbHO-NICUXO0IOTHYECKHE TPEANOCHUIKI HAyYHOI'O TBOPUECTBA.

18. CoumanbHass ¥ HpPaBCTBEHHAs OTBETCTBEHHOCTh YYEHOIO M €€ BIMSHUE HA DPa3BUTHE
HAY4YHOTO 3HAHUS.

19. MopanbHble IEHHOCTH «MaJloi HAyKU» U «OOJIBIION HAYKH.

20. BHyTpeHHsIS ¥ BHEIIHSS ATHKA HAYKH.

21. Hayka u ro0anbHbIe IPOOIEMbI COBPEMEHHOTO YEIIOBEUECTBA.

Ilpumepnvie npaxmuyeckue 3a0anusn 01 IK3amena:

1. KakoBbl KpuTepuu OTTpaHUYEHMs] HAYYHOIO 3HAHUSA OT Apyrux ero BuaoB? Kparko ux
O0XapaKTEepU3YUTE.

2. MoxHo nu pabotaTh B cpepe HayKu, HE TIOHMMas, YTO OHAa COOOM mpencTaBiseT?
OTBeT 000CHYMHTE.

3. B uém 3aximrouaercs oTIIMYME HAYKU OT JIPYTUX CIIOCOOOB MOCTHXKEHUS MUpa: MU Da,
penuruu, ¢pumocodun, UCKYcCTBa, OObIIEHHOTO To3HaHUsA? OKa3bIBAIOT JIM MEPEYUCIICHHBIC
(bopMbI MO3HAHUS BIMSHUE HA HAyKy? A HayKa Ha HUX?

4. CymecTByeT JM eIuHas OXBaTbIBAIOLIasl 11€1b HAYYHOM NEATENbHOCTHU, KOTOpas
COXpaHseTcsl, HeCMOTPsl Ha OOHOBJICHNE €€ KOHKPETHBIX 11eJIei?

5. [IloctpoiiTe normdeckyro memouyky: VYueHbli — OOBEKT MO3HABATEIBHON
neiicTBUTENbHOCTH — [l03HaBaTenbHast 1€ATENbHOCTh — Pe3ynbTar AesITENbHOCTH.

N HHOBAIHOHHBIE METOIBI PCIICHUS UHKCHCPHBIX 3aa4

OIlK-1.1

Pemraer HpO(I)eCCI/IOHaHLHLIC 3aaa44 B

0o0JacTM  METAUTYprHM HW  IMPOIECCOB
METaII000paboTKH, WCTIONb3YS
TEOPETUICCKHE u METOIOJIOTUYECKUE

Ilepeuens meopemuueckux 60npocos:
1. TlepeuncnuTe OCHOBHBIC 3TAIBI SKCIIEPUMEHTA.
2. JlaliTe moHsTHE (paKTOpa U OTKIIUKA.

3. B kakom cirydae S5KCIIEPUMEHT SBIISIETCS BOCITPOU3BOIUMBIM?
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OCHOBbl ~ OpraHM3allid U  IPOBEJICHUs 4. Yem xapakTepu3yercs aKTHUBHBIA dKkcrepuMeHT? KakoBbl €ro JOCTOMHCTBA U
HKCIIEPUMEHTA, 00paboTKn HEIOCTaTKu?
SKCIIEPUMEHTANIbHON HMH(pOpMAaIlUU, a TaKXke 5. Ilepeuncnute OCHOBHBIE 337Ul TUTAHUPOBAHUSI AKTUBHOT'O SKCIIEPHUMEHTA.
ONTUMU3ALNH 6. Uewm xapakTepu3yeTcs MacCCUBHBIN IKCIIEPUMEHT?
7. B uem 3akiirouaeTcsi METO COMILIMHTIA?
8. Ha yem ocHOBaH KOPPEIISILIUOHHBINA aHAIU3 JJAHHBIX ?
9. Ha yem ocHOBaH TUCHIEPCUOHHBIN aHAIIN3 JAHHBIX?
10. Kakue cyniecTBYIOT KJIaCCH(PUKATOPHI IIPU BBIOOPE THITA MOACIIN?
11. Kakue 10KHBI BBITIOJHATHCS TPeOOBaHHUs, YTOOBI MOJIE b Oblia aIecKBaTHOMN ?
12. Yro Takoe kodpdurnmeHT nerepmuHanun? Kak ero Mo>kKHO HCITOJIB30BaTh JIJIS OIICHKHU
JIOCTOBEPHOCTH MOZENN?
13. Yro Takoe ciyqaitnas BenuanHa? Kakumu criocobaMu oHa MOKET OBITh OrcaHa?
14. Yro nokassiBaeT (GyHKIUS IUIOTHOCTHU pactipeneneHus? KakoBbl ee cBOMCTBa.
15.Yro moka3bpIBa€T HWHTETPAJbHBIM 3aKoH pacmpenencHus? KakoBbel CBOWMCTBA]
WHTETPAIbHON (PYHKIIMH pactpeeieHus: BEpOITHOCTH?
16. IepeunciuTe OCHOBHBIE BUBI 3aKOHOB PACIPEACTICHHS CITy9aifHON BEIMYHHEL.
17. Kakue neiicTBus HEOOXOAUMO BBIMOJIHHUTH Ui OINpENeieHHs MapaMeTpPOB 3aKOHA
pacrpeieNIeHus CITydaiHOW BETUYUHBI?
18. KakuMm 00pazom onpeensieTcs YUciIo HHTEPBAJIOB pa3oueHus?
19. MeTtonka MOCTPOCHUS JUArpaMMbl HAKOTUIEHHBIX 4acTOT.
20. TTocTanoBka 3amaun onTuMu3anuu. OCHOBHBIC ITAIBl IMOCTPOSHUS MATEMaTHICCKUX
MoOJeNield ONTUMU3AIIH.
21. Knaccudukanus 3a1a4 ONTHMHA3AIIH.
22. Tlpumepbl MOCTAaHOBKY 3aja4 ONTUMHU3AIIHNH.
23. MHoroMepHBIe 3ajadn  onTHMH3anuh. CHUMIUIEKCHBIH METOJ TPSIMOTO ITOMCKA
Hennepa-Muna.
OIlK-1.2 Brnageer cnocobamu 00paboTku H Ilepeuensy meopemuueckux 60npocos:
IIPEICTABIICHUS JKCIEPUMEHTAIBHBIX 1. Opranmzauust cOopa 5SKCHEPUMEHTANIbHONM HHPOPMAIMM B YCJIOBHUAX KPYIHOTO
JAHHBIX, npreMaMu MPOBEACHUS MPOU3BOJICTBA,  YIOPABISIEMOTO  PAaCHpeleIEHHOM  CHUCTEMOM  BKJIHOYAIOLIEH
SKCIIEpPUMEHTa W CO3JIaHusl  MoJelen koHTpoJuteps! u ctannuu SCADA cuctem.
00BEKTOB B 001acTH METAIYpIUH U 2. CTpyKTypa pacmpeleleHHOW CHCTeMOH yMpaBlIeHUs MPOW3BOACTBOM BKIIOYAIOIICH
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METauI000pabOTKH koHTpoJuiepsl U ctaniuu SCADA cucrewm.
3. O6wmen nanubiM uepe3 DDE.
4. Ocobennoctu nporpammuposanus DDE na Delphi / VBA.
5. ITonstue OPC.
6. Cmoco06sl oomena nanupiMu yepe3 OPC.
7. B uewm 3akimouaercs rexnonorus SCADA?
8. Jlyis 4ero HyXHbI CPEJICTBA YEIIOBEKO-MAIIMHHOTO HHTEepdeiica?
9. Kakue 3agaun peanmuzyror SCADA-cucremsr?
10. Kakue nBe 0CHOBHBIE TeXHOJOTUHU UCTIONBb3YIOT CoBpeMennbie SCADA cuctembl?
11. TTosicuuTe oOuIyI0 cXeMy opraHu3anuu cBs3u Intouch c¢ xonTposuiepamu Siemens,
YKQ)KUTE Ha3HAYCHUE €€ DJIIEMEHTOB.
12. Kakumu criocobamu Bo3MOHa opranu3sanus cesi3u mo DDE B Intouch?
13. Kakyro cucteMy NOJKIIOYCHUST MOXKHO BBIOpATh IEpE]] CO3/aHUEM IPUIIOKCHUS,
B3aUMO/ICHCTBYIONIETO C 0a30i TaHHBIX?
14. TlosicHUTE MOHATHE «HEUETKAasl TOTUKAY.
15. Yro nokaspiBaeT QyHKIUS TPUHAJIEKHOCTH?
16. CtpykTypa MOJIeNii Ha OCHOBE MCKYCCTBEHHOU HEWPOHHOM CETH.
OIIK-1.3 [Ipumensier BBIYNCIIUTEIIBHBIC IIpumeps! 3amau:
OKCMIEPUMEHTHI U UYHCICHHO-aHATUTHYECKUX 1. OmHomepHbIe 3alaydl ONTHMHU3ALMU. PereHuwe 3amad OJHOMEPHOM ONTHUMH3AIUU
pacdeTsl IS PENICHHS ONTHMHU3AIMOHHBIX METOJIOM IPOM3BOJIHOM ¥ METOJIOM TIOJTHOTO Tiepedopa
3a/la4 Ha OCHOBE pa3pabdOTaHHBIX MOJIENeH B 2. OnHoMepHBbIe 3aJayd ONTHUMM3AIMH. PelieHue 3agady OJHOMEPHOH ONTHMHU3ALUU
CBOCH MPOQeCCHOHATBHOH TeITeTFHOCTH METOJIOM 30JI0TOTO CEUCHUS
3. OnmHoMmepHBIE 3afaud ONTHMH3AIMH. PemieHue 3agad OJHOMEPHON ONTHMHU3ALUU
METOJIOM KBaJAPAaTUIHON UHTECPITOJISAIIAN
4. MHoOroMepHbIE 3aJjaud ONTUMU3aIMU. PerieHne 3ajady MHOTOMEPHON ONTHMH3AINH
METOJIOM ITOKOOPAMHATHOTO CITYCKa
5. MHoromepHble 3a7aud ONTHMH3AIMK. PemieHue 3agad MHOTOMEPHOM ONTHMHU3AIINU
TPaTUECHTHBIMIA METOIAMHU
6. MHoromepHble 3a7aud ONTHMH3AIMK. PemieHue 3agad MHOTOMEPHOM ONTHMHU3AIINU
METOJIOM HaNCKOPEHUIIIEro CIyCcKa
7. MHoromepHble 3a7aud ONTHMH3AIMK. PemieHne 3agad MHOTOMEpPHOI ONTHMHU3AIINU
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METOJIOM KOH(UTyparuu

YyeoHnas - H

ay4yHO-HCCJIeoBaTeIbCKasi padoTa

OIIK-1.1 Pemraer npodeccruonanbHbie 3a1auu B Ilepeuenv meopemuueckux 60npocos:
00J1aCTH METAJLITypPrUuy U IIPOLIECCOB Haznauenue nexa. Ilnan nexa. IIpou3BoAcTBEHHast CTPYKTypa Ii€Xa: OCHOBHBIE U
METaIII000pab0TKH, HCHONb3Ys BCIIOMOTATENIbHBIC ~ OTJEJICHUS, YYacTKH, PEXKHUMBI pabOThl OTAEICHUH U  YYacTKOB.
TEOPETUYECKHE U METOJI0JIOTHUECKUE XapakTepuCTUKa BbIMyCKaeMOd MpoAykuuu. OCHOBHbIE MOTpeduTenu npoayKuuu. CxeMsl
OCHOBBI OPraHU3allUU U POBEACHUS TEXHOJIOTUYECKOro Impomecca. Cxema pacnojOXKEHHs OCHOBHOIO U BCIIOMOIATEIBHOIO
JKCIEPUMEHTa, 00pabOTKU 000pyIOBaHUs, YYaCTKOB M oOTAeleHU. OCHOBHBIE TEXHOJIOTMYECKHe NOTOKH. Cxemal
HKCIIEPUMEHTAIbHONU HH(POPMAIINK, a TAK)KE [FA30BBIX, MMAPOBO3AYIIHBIX, BOAHBIX U AJIEKTPUYECKMX KOMMYHMKanuil nexa. OToruieHue,
ONTUMU3ALNU BEHTHWJISALMS U OCBELICHUE B LIEXE.
OIIK-1.2 Brnaneer cnocobamu 06paboTKu 1 Ilepeuens meopemuueckux 60npocos:
IIPEJICTaBICHUSI SKCIIEPUMEHTAIIBHBIX [TocTaBmMKH UCXOIHOTO CHIPHSL.
JAHHBIX, IPUEMaMU IPOBEICHUS [Tops0K NOArOTOBKM MCXO/IHBIX MaTEPUAIIOB K IIepesieny.
HKCIIEPUMEHTA U CO3/IaHus MoJIee TexHonornueckue KapThl U TEXHOJOTUYECKUE HHCTPYKIIMU HA U3TOTOBJIEHUE U3/IEIHH
00BEKTOB B 00JIACTH METAJUTYPTHH U COIJIACHO COPTaMEHTY, BBIITYCKaeMOMY LIEXOM.
METaJIII000paboTKH [1nan pa3mMernienust 060pyoBaHUsl. Y CTPONCTBO U pabOTa OCHOBHBIX arperaTos.
OIIK-1.3 IIpuMeHsIeT BBIYMCIUTEIBHbBIE

HKCIIEPUMEHTHI U YUCIIEHHO-aHATUTHYECKUX
PACUCTHI AJid PECIICHUA ONITUMU3allUOHHBIX
3a/1a4 Ha OCHOBE Pa3pabOTaHHBIX MOJIeTIeH B
cBoel mpoecCHOHANIbHOMN ACSITEIBHOCTH

Ilepeuens meopemuueckux 6onpocos:
CoBpeMEHHOE M TEPCIEKTUBHOE DPA3BUTHE METAITyprHUecKux 1exoB B PD u 3a
pyOexoM IO KOMIIOHOBKE, COCTaBy OOOpYAOBaHHS, WHTEHCUBHOCTH TEXHOJOTHYECKOTO
polecca, CBOWCTBaM TOTOBOM NPOAYKIMH W JIpyrMM mnokasatensM. (CpaBHeHue
CYLIECTBYIOIIEH B 1I€X€ TEXHOJOTMHM U OOOpYIOBaHUS C JIYYLIMMH JIOCTHKEHUSIMU
OTEUECTBEHHON U MUPOBOI TEXHUKHU U TEXHOJIOTUH.

CoBpeMeHHbIEe TEXHOJIOTHH IHeprocéepekeHUs B YePHOIl MeTAJLIypruu

OIIK-1.1

Pemaer mpodeccuoHanbpHbIe 3adaud B
o0lacTH  METAJUIyprMM W TIPOLIECCOB
MeTaII000paboTKH, HCIIOJIB3YS

(I)YH,Z[E[MCHT&HBHLIC 3HaHUA

[IpumepHbIe TeOpeTHUECKHE BOIIPOCHI:
1. HenocraTku TpaJULIMOHHBIX CIIOCOOOB MPOU3BOJICTBA KEJIE30PYTHOTO CHIPbSL.
2. OCHOBHBIC HAIPABJICHUS PA3BUTHUS SHEPTrOCOEPETAIOINX TEXHOIOTHHA.

3. HCO6XOIII/IMOCTB pa3pa60TKI/I W TPOMBIIVIICHHOIO OCBOCHHA 3Heproc6eperarom1/1x
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TEXHOJIOTH.
4. OcHOBHbIE TpeOOBAHMS K HOBBIM TEXHOJOTHUSIM U TEXHUKE: CHUKEHUE SHEPTOEMKOCTU
MIPOM3BO/JICTBA; PACIIMPEHUE CHIPHEBOM 0a3bl METAJLTYPrUU
5. IIpouszBoAcCTBO 0COOO YUCTHIX UYT'YHOB U CTaei
6. IlepcnexTuBHBIE HalpaBieHUsS Pa3pabOTKU HOBBIX TEXHOJOTHI M TEXHUKU H3BJICUCHUS
JKeJe3a U3 PyTHOTO M TEXHOTEHHOTO ChIPhS, BHITUIABKH 0CO00 YUCTOW CTaJIN
7. beckokcoBble (BHEJOMEHHBIE) TMPOIECCHl U3BICUEHMs] JKele3a U3 PYJHOro U
TEXHOTEHHOTO ChIPhs
8. Kmaccudukamus cnoco6oB  OECKOKCOBOTO  HW3BJIICUCHHS  Kelle3a, KpaTkas X
XapaKTEepUCTUKA
9. Xwumuuekue mpolecchl, NPOTEKAIOUINE MPUIHEProcOSPEraroINX TEXHOIOTUIX
OIIK-1.2 Brnaneer cmocobamu M mpueMaMM peleHHS [IpuMepHBIe IPAaKTUYECKUE 3aJaHUSA:
MCCIIENOBATENbCKUX 3a1a4 B npeamerHoi |1, Ilo npeacTaBneHHOM cXeMe ONpeneanThb Crocod Mpou3BoAcTBa. OObACHUTE TEXHOIOTHIO.
00J1aCTH METALTYPTHHA U METAITIO00Pa0OTKH R —— s
OIIK-1.3 [Tpumenser dbyHIaMeHTaNbHbBIE 3amaHus Ha pelieHue 3aJaHuil U3 mpodeccuoHaIbHoM 00r1acTu

MCKIUCHUILNIMHAPHBIC 3HAHUA JIA PCIICHUA
3a1a4 B HpO(I)CCCHOHaHBHOﬁ ACATCIIBHOCTH

1. Ilo mpencraBlieHHOW CXeMe OIpeAeTuTh Ccrnocod mpou3BoAcTBA. OOBSICHUTH
TEXHOJOTHIO. JlaTh OILIGHKY JKOJOTMYeCKOW Harpy3kd TIpU JaHHOM CIoco0e
MIPOM3BOJICTBA.




Koo

Hnouxamop oocmuoicenust Komnemenyuu Oyenounvie cpedcmea
uHouKamopa

2. Ilo mpencraBieHHOW CXEME OIPENeIUTh Crnocod Mnpou3BojcTBa. OOBICHUTH
TEXHOJIOTHIO. JlaTh OLIEHKY 9SKOJOTMYeCKOW HArpy3Kd TMpU JJaHHOM CIIOCO0e
MIPOU3BO/ICTBA.

3. Ilo mnpencraBieHHON cXeMe ONpeAeNuTh crnocod mpousBoAcTBa. OOBICHUTH
KOHCTPYKLHUIO U IPUHIIUI PabOTHI PEaKTOPOB U arperatoB

OIIK-2 — CnocoGen pa3padaTbiBaTh HAYYHO-TEXHHYECKYH), IPOEKTHYIO U CIYKeOHYI0 TOKYMEHTANNIO0, 0()OPMIATH HAYYHO-TEXHHYECKHE OTYEThI, 0030Pbl,
Ny0JIMKAIUH, PelleH3HH

HoBble TeXHOJIOTMHM B HAYYHO-UCCJIEA0BATEIbCKOM padoTe U NMeJaroru4eckoi AesiTeJJbHOCTH

OIIK-2.1 Pa3pabaTbiBaeTr  Bce BU/IbI Hay4YHO- [IpuMepHBIil mepeyeHb BOIIPOCOB K KypCy:




Koo

Hndukamop oocmudiceHust KomnemeHyuu

Oyenounvie cpedcmea

uHouKamopa
TEXHUUYECKOH, KOHCTPYKTOPCKOM, MpoekTHO! | 1. [loHsATHE HAyYHOTO UCCIIEJOBAHMUSI, €0 OTINYUTEIbHBIE IPU3HAKU.
u TEXHOJIOTMYECKOU JOKyMEHTauuy, | 2. Buasl uccienoBanuid.
HeoOxomumon  ans  pyHKOHOHUpoBaHMA | 3. MeToANYEeCKHid 3aMbICEN UCCIICOBAHMS, €0 OCHOBHBIE ATAIIBI.
MPOU3BOJICTBEHHBIX IMporeccoB B oOnactu | 4. OcOOEHHOCTH HAYYHOTO UCCIIEI0BAHUS
METaJUTypruy U METAII000paboTKH 5.IIporpaMma Hay4HOTO MCCIIEJOBAHUS.
6. Hayunslii anmapat uccienoBaHusl.
7. Beibopka.
8. MHTepriperanus pe3yabTaToB UCCIEI0BAHUS.
9. IlonBeneHue UTOroB, anpodalys, IKCIEPTU3a U BHEAPEHUE PE3YIbTATOB UCCIICOBAHMUS.
10. Buabl nokymMeHTalui.
OIIK-2.2 CocraBiser u  odopmisier  HayuHo- | 1. Ilonsarume oryera
TEXHUYCCKHE OTYETHI, pomonusier | 2. Cocras orvera mo HHUP
TpeGOBaHHUS HOPMOKOHTPOJIS no| S IloHsTHE HOPMOKOHTpOIA 5
peayibTaTam POM3BONCTBEHHOM u 4. TlonsiTue pe3yabTaTOB UCCIIEI0BATEIbCKON AESITENbHOCTH
. 5. JlocTOBEpPHOCTbH Pe3ysIbTATOB
HCCICIORATEIECKON ICATEILHOCTH 6. IlpakTHyeckasi IPIMEHUMOCTH PE3YIbTATOB HCCIIETOBAHUS
OIIK-2.3 BeimonHser 0030pbl  HayYyHO-TEXHUYECKOM

uHpOpMaLuu Pas3IMYHbIX KaTeropui,
HOJrOTAaBIUBACT MyOIMKALUU U PELIEH3UH MO
TEMaTHKe MPOPECCHOHATBHON NeATETLHOCTH
B obnactu MeTaJLITypruu u
METauI000paboTKH

IIpaxTrueckoe 3ananue:
ITo mpencraBiIeHHON TeME ONPENEIUTh OCHOBHBIE HAIIPABIEHUs IIPU IIPOBEICHUU
0030pa, 0003HaYUTh OCHOBHBIE MOMEHTHI ITPH IMYOJMKALUY IO JAHHOW TeMaTHKe

I/IHHOBaHI/IOHHbIe METO/AbI PCIICHUS MHKCHEPHBIX 3a/1a4

OIIK-2.1

Pa3pabarbiBaeT Bce BHABI Hay4yHO-
TEXHUYECKOH, KOHCTPYKTOPCKOH, IIPOEKTHON
u TEXHOJIOTHYECKON JIOKyMEHTaIluH,
HeoOXoauMol A (PYHKIIMOHUPOBAHUS
MIPOM3BOJICTBEHHBIX MPOIECCOB B 00JIACTH

[TpumepHbIe TEOpETHYECKIE BOTPOCHI:
1. TpebGoBaHus K ONMHUCAHUIO MPUEMOB PabOTHI U METOAaM KOHTPOJISI TEXHOJIOTHYECKOTO
nporuecca.
TpeboBaHMs K ONMCAHUIO TPABUII MIOJIB30BaHUS 000PYIOBaHUEM WIIM TPUOOPaMHU.
3. TpeboBaHUS K ONMUCAHUIO MEPHI OE30MACHOCTH.

N
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METAJTYPruH U METAIII000paboTKH
OIIK-2.2 Cocrapiiser ¥ 0o(QOpMIISIET HaAyIHO-
[IpumepHbIe TeopeTUUEeCKHe BOIIPOCHI:
TEXHUYECKUE OTYETHI, BBITIOJTHSIET .
1. TpeOGoBaHUs K OTYETAM IO HCCIEAOBATEIHCKON EATEIBHOCTH
TpeOoBaHUs HOPMOKOHTPOJIS 1o 9
. 2. TpebGoBaHus K OTUETaM IO pe3yjIbTaTaM MIPOU3BOJICTBEHHOM NESTEIbHOCTH
pe3yJibTaTaM MIPOU3BOJICTBEHHOM u
. 3. TpeboBaHus HOPMOKOHTPOJIS.
HCCJIEIOBATEIIBCKOM 1eATEeIbHOCTH
OIlK-2.3 Brimonusier 0030p HAy4YHO- [IpumepHbIe TeOpEeTUUECKHE BOIIPOCHI:
TEXHUUECKON MHPOpMAIIH JUIs BBIOOpa TUIIA 1. Knaccudwukamus BUI0B MOJICIN
U CTPYKTYPbl MOJEIN OOBEKTOB B 00IaCTH 2. OcobeHHOCTH BBIOOpa CTPYKTYPHI MOJENU C Y4€TOM COBPEMEHHBIX JTOCTHXKEHHUI B
METAJLTYPTrUU u MPOLECCOB obJyiacTu ynpalieHUs] BLIOpAaHHBIM 00BEKTOM
METaJIJI000pabOTKH. 3. VcTouyHMKH A7 TOMCKA HAYYHO-TEXHUYECKOH HH(pOpMAIIH.

YyeOHad - H

AyYHO-HCCJIea0BaTEC/IbCKasd paﬁoTa

OIIK-2.1 PazpaOaTbiBaeT BCe BHUJbI HAYy4YHO- [lepeyeHb TEOPETUUECKUX BOIIPOCOB:
TEXHUYECKON, KOHCTPYKTOPCKOM, IPOCKTHON Ha3nauenne unexa. Ilman uexa. IIpou3BOACTBEHHAs CTPYKTypa I€Xa: OCHOBHBIE U
" TEXHOJIOTHYECKON JOKYMEHTAIMH, BCTIOMOTaTelIbHbIE OT/AEJCHUS, YYacTKH, pEXHMbl pabOThl OTAECNCHUMH M Yy4acTKOB.
HeoOXoauMol  uisi  (PYHKIHMOHUPOBaHUS [XapaKTepUCTUKa BhITycKaeMol mpoaykiuuu. OCHOBHbIE MOTpeOUTenu NpoAaykuuu. Cxemsbl
IPOM3BOJICTBEHHBIX IIPOLIECCOB B O0JACTH [T€XHOJIOTHYECKOTO IMporecca. Cxema pachojoKEeHHs OCHOBHOTO U BCIIOMOIaTENbHOTO
METAJTYPrUH U METAIIII000paboTKH 000py/ZI0BaHUs, YYacTKOB U oOTAeNeHUil. OCHOBHbIE TEXHOJOTHYECKHE NOTOKU. (Cxema
ra3oBbIX, MMAPOBO3/YIIHBIX, BOJHBIX M 3JEKTPUUYECKUX KOMMYHUKalui 1exa. OToIUIeHue,
BEHTUISILIMS U OCBEILICHUE B IIEXE.
OIIK-2.2 CocraBnser 1 OQOpMIISIET Hay4YHO- [lepeueHb TeOpETHUECKUX BOMPOCOB:
TEXHUYECKHE OTYETHI, BBINOJIHSET [TocTaBImIMKHM UCXOIHOTO CHIPHSL.
TpeOoBaHUs HOPMOKOHTPOJIS 1o [Tops 10K TOATOTOBKM UCXOAHBIX MaTEPHUAJIOB K Mepeeny.
pe3yibTaTam MIPOU3BOJICTBEHHOMN U TexHonornueckue KapThl U TEXHOJIOTUYECKHE WHCTPYKIIMU HA U3TOTOBIICHUE U3JIENINH
HCCJIEIOBATEIbCKOM 1eATeIbHOCTH COTJIACHO COPTAMEHTY, BBIITYCKAEMOMY LIEXOM.
[Tnan pa3merenus 000pya0BaHUs. Y CTPOMCTBO U pabOTa OCHOBHBIX arperaTos.
OIlK-2.3 Brimonnser 0030p IlepeueHp TEOPETUUECKUX BOIPOCOB:

Hay4HO-
TEXHUUYECKON MHpOpMAaIH JUIsl BBIOOpa THIIA

COBpEMEHHOE W NEPCHEKTUBHOE PA3BUTHE METALTYPrHYECKUX I11€XO0B B PD u 3a
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U CTPYKTYPbl MOJIEIHM OOBEKTOB B OOJIACTH
METAJLTypPTHH u MIPOIIECCOB
METauI000pabOTKH.

pyOeKOM TI0 KOMIIOHOBKE, COCTaBy OOOpYIOBaHMs, HHTCHCHUBHOCTH TEXHOJIOTHYECKOTO
[polecca, CBOWCTBaM TOTOBOM NPOAYKUMHM W JIpyrMM 1okaszarensiM. CpaBHeHue
CYIIECTBYIOIIEH B II€X€ TEXHOJOTHUH U OOOpYAOBAaHUSA C JIYYIIUMH JIOCTHIKCHHUSIMU
OTEYECTBEHHON U MUPOBOM TEXHUKHU U TEXHOJOTHH.

OIIK-3 — Cnioco0eH y4acTBOBaTh B yNIpaBJieHHH NPodeccHOHATBHOM /1esiTeTbHOCTHIO, HCTOJIB3Ysl 3HAHUS B 00J1aCTH CHCTEMBI MEHEIKMEHTA Ka4yecTBa

MeHeq:KMeHT KadyecTBa

OIIK-3.1

AHanuzupyer
BO3HUKHOBEHUS Opaka 51
HECOOTBETCTBYIOIIEH HIPOAYKLMH Ha
OCHOBHBIX M BCIIOMOTaTEJbHBIX OlEpalmsx
TEXHOJIOTUYECKUX MTPOLIECCOB MPOU3BOCTBA

IMPUYUHBI

Ilepeuens meopemuueckux 60npocoe K 3auemy:
CymHocTh ¥ posb kauecTBa. OCHOBOIIOJIATAOIIIE TOHATHUS 110 YIIPABICHUIO KAYECTBOM.
VYpOBHHM ynpaBiIeHUs] KAYUECTBOM.
[TpuHIMIB ¥ QYHKIMH yTIPaBIEHUS KA4E€CTBOM.
Knaccugukarus MeTo10B ynpaBieHUs: KAYeCTBOM.
CraHOBJICHHE HAYYHBIX OCHOB YIIPABJICHUS KAYECTBOM.
dopmMupoBaHHEe U pa3BUTHE AMEPUKAHCKOH IIKOJIBI YIIPABJIEHUS Kaue€CTBOM.
OCHOBHBIE TIOJIOKEHUS SATTOHCKOW IIKOJIBI YIPABICHHS KAYECTBOM.
. ['apmoHu3aus B3IJIS10B U MOAXOJOB K YIpaBieHHI0 KauecTBoM Ha ocHoBe MC HMCO
cepuu 9000.
0. TeHneHIMM, XapaKTepU3YIOLIUE OCHOBHBIE MOJXOAbl K YIPABIECHHIO KaueCTBOM B
OTEUECTBEHHON U 3apyOEKHOM MPaKTUKE.
10. OcHOBHBIE NOJ0KEHUST KOHLIETIIUH BCEOOIIEr0 yIpaBIeHUs KaueCTBOM.
11. Kparkas xapakrepuctuka MC UCO cepuu 9000: 2000.
12. CopeprxaHue MPOLECCHOTO MOIX0/a K YIIPABJIEHUIO KaUeCTBOM.
13. KoHuemnus mocTosSHHOTO YIIPaBJICHHUS.
14. TIporecchl KU3HEHHOTO LIUKJIA B CUCTEME MEHEI)KMEHTa KauecTBa.
15. OpueHTanus Ha TOTpEeOHTENCH B JNEATEILHOCTH OpraHu3anui. OCHOBHBIE 3JIEMEHTHI
YIIpaBJIEHUS B3AUMOOTHOILEHUSMH C TIOTPEOUTEISIMH.
16. HccaenoBanue yJIOBICTBOPEHHOCTH ITOTPEOUTEICH.
17. BausiHue mpoliecca MPOEKTHPOBAHUS M Pa3pabOTKH Ha KaueCTBO KOHEYHOTO IMPOIYKTA
NesITeTLHOCTH OpTaHN3aINH.
18. OcHOBHBIE JIEMEHTHI Ipollecca MPOESKTUPOBAHUS U Pa3pabOTKU. MeTobl yrnpaBieHus

N~ wNE

KayeCcTBOM B IPOLIECCEe MPOEKTUPOBAHUS U pa3pabOTKH.
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19.
20.
21.

DJeMEeHTH! YIIPaBIEHHs KAYECTBOM B ITPOLIECCE 3aKYTIOK.

Mertonbl OLIECHKHA BO3MOKHOCTEHN IIOCTABILMKOB.

CopneprxaHue U BUIbI BXOJHOI'O KOHTPOJISI KAUueCTBa.

22. ®opMHpPOBAHUE CUCTEMBI TAPTHEPCKUX B3aUMOOTHOIICHUH C OCTaBIIUKAMHU.

23. OyHKUMU yIpaBJIEHUs KadyeCTBOM, peaJu3yeMble B IpoLecCe INPOU3BOJACTBA U
00CITy>)KMBaHUS.

24. Knaccudukauus U copepkaHue BUIOB KOHTpoJsd KadecTBa. CTaTHCTHYECKUE METO/IbI
KOHTPOJISI KAueCTBA.

25. Cucrema nokaszaTesei kKauecTBa IpOAYKIMH U METO/IbI UX OIPEeIICHHS.

26. OpraHu3allMOHHO-DKOHOMUYECKHI MEXaHH3M YIPABJICHUS KA4Y€CTBOM.

27. Crparermueckue Ll M IMPUOPUTETHI YIPaBJIECHUS KaueCTBOM Ha Pa3IMYHBIX YPOBHSIX
NesITeTbHOCTH.

28. DBomonus NOoIX0/0B K pa3padoTKe rocyJapCTBEHHOM MOJIMTHUKY B 00J1aCTH Ka4eCTBa.

29. HamumoHnanbHbIe TpeMUH B 00JaCTH Ka4eCTBa.

30. MeTo/bl ayAuTa M CAMOOIICHKH.

31. IlonTBepxmeHUE COOTBETCTBUS M CepTUPUKAMOHHOE OOecleYeHne YIpaBJICHHUs
Ka4eCTBOM.

32. Cepruduranus cCUCTeM MEHEKMEHTa KayeCTBa.

33. JloKkyMeHTaIMoHHOE 00EeCTIeYeHNEe CHCTEMHOTO YITPABIICHHSI KAYECTBOM.

OIIK-3.2

[Ipumensier 3HaHus B  oOjacTu
MEHE/UKMEHTa KayecTBa ISl pelleHHs
NIPOM3BOJICTBEHHBIX 337ad Ha MPEATPHITHIX
METaJUTypruyeckon oTpaciu

Ilpumepniuvie npaxmuueckue 3a0anus 011 3auema:
1. YcTaHOBUTh HOMEHKJIATYPY MOKa3aTelel KauecTBa BHIOPAHHOTO BHJIa TOBAapa, UCTIOIb3YsI
crangapt «Cucrema rmokasareseil KauecTBa MPOyKIIMI» U IKCIIEPTHBIN METO/I.
2.  Omnpenenutb KOIPPUIMEHTH BECOMOCTH  TOKa3aTeleld KadecTBa U
COTJIACOBAHHOCTH MHEHUH TISATH IKCIIEPTOB IO MPEIOKEHHBIM JTaHHBIM.
3. YcTaHOBUTH 3HAUECHME MTOKa3aTeNeil KayeCcTBA MPOAYKIIUN SKCIEPTHBIM METOAOM.

CTCIICHDb

OIIK-3.3

Pa3pabaTpiBaeT  MepoONpHUATHS IO
COBEPILIEHCTBOBAHHIO CUCTEMBI
MEHE/PKMEHTa KauecTBa C HMCIOJIb30BaHUSIM
PO eCCHOHATBHBIX 3HaHUI u
MPOU3BOJICTBEHHOTO OMbITAa B  001acTH

Ilpumep 3a0anun na pewienue 3a0au uz npoghpeccuonanvholl odonacmu:
1. JlaiiTe XapakTEpUCTUKY MACATEIBHOCTH OpraHu3aldd W TMPOAYKIHH, KOTOPYIO OHQ
BHIMTYCKAaeT. YKaKUTE OCHOBHBIE TPYMIBI MOTPEOUTENCH U 3aWHTEPECOBAHHBIE CTOPOHBI, UX
0>KHJTaHHS ¥ TIOTPEOHOCTH.

2. Beiennte ocHOBHBIE ATarbl pa3padotku CMK Ha npeanpusiTiu.
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METaJUTYPTUH U METAJII0O00pabOTKH

OIIK-4 — Cnioco6eH HAXOAUTH U NepepadaTbIBaTh HHPOPMALMIO, TPeOYEeMYIO /15l NPUHATHS PellleHUi B HAYYHBIX HCC/IET0BAHUIX U B IPAKTHYECKOI

TeXHUYECKOM

MOL[eJ'[I/IPOBaHI/Ie U OITUMHU3ANUA TEXHOJOTNIECCKUX ITPOLIECCOB

OIlK-4.1 IIpon3BOIUT MOUCK, AHATIU3 U CUHTE3 Ilepeuenv mem 0nsa npogedenus mexKyuyezo KOHmMpPoOa u

uHbopManuu s pa3paboTKH U TPUHSATHS npomedscymouHoil ammecmayuu ¢ hopme 3auema

pemieHuid  mpu  mpoBedeHuM — HayuHbIX (1. Knaccudukanus mozeneit mo Ha3HaYSHHIO.

UCCJIEJOBaHUM U ocymiecTBieHus 2. MeTo/pl penieHus: ONTUMH3AIMOHHBIX 3a1a4.

npodeccrnoHaIbHON JeSITebHOCTH B (3. CyIlIHOCTh METO/1a KPYTOI'O BOCXOXIECHUS.

obnacTu MEeTALTyprun U MeTaiiooopadotku 4. CyIIHOCTh CHMILIEKCHOTO METO/A.
5. Kputepuu ontumuzanuu.
6. [Topsinok npoBeeHNs MOIETUPOBAHUS METAJUTYPTUYECKUX ITPOLIECCOB.
7. OCHOBHBIE TEPMOAMHAMUYECKUE 3aKOHOMEPHOCTH, UCIIOJIb3yEMbIE IIPU MOJIETUPOBAHUU

MIPOLIECCOB BBIIIJIABKU YYI'yHa B JOMEHHOM MeYH.
8. OCHOBHBIE TEPMOJMHAMUYECKHE 3aKOHOMEPHOCTH, HUCIIOJIb3yEMBIE ITPH MOJEINPOBAHUU
MIPOLIECCOB BBIIIABKU CTaJIM B KUCJIOPOJIHOM KOHBEPTEPE.
9. KuHerndeckue 3aKOHOMEPHOCTH, MWCIIONb3YyEMbIE IPU MOJEIMPOBAHUM IIPOLIECCA)
00€3yTIepOKUBAHUS CTAIH.
10. OuneHka [OCTOBEPHOCTH CTOXAaCTUYECKMX 3aBUCUMOCTEH JUII  MOJEIMPOBAHUSA
TEXHOJOTMYECKHUX MPOIIECCOB.
OIIK-4.2 Hcnonszyer npodeccuoHanbHbIe Ilepeuens mem uHOUGUOYANLHBIX 3A0AHULL

3HAaHUS A CpaBHEHMs, KiacCU(UKALUU U 1. MaTtemarnueckoe MOAEINPOBAHNE MTPOLIECCA OKMCIEHUS MapraHia B KUCIOPOIHO-

npeobpazoBaHus nH(popMalnH, KOHBEPTEPHOU IJIaBKe.

HEOOXOAUMOW  JJIi  COBEPIICHCTBOBAHMS 2.  Maremarnyeckoe MOJEIMPOBAaHUE IIpollecca OKUCIEHHS MapraHia B

OCHOBHBIX H BCIIOMOTI'aTCIBbHBIX onepaunﬁ
TCXHOJIOTHYCCKUX IIPOLCCCOB IPOU3BOACTBA
MCTAJUIOMPOAYKIHNHU IMUPOKOI'0O HA3HAUCHUA

PIEKTPOIYTOBOM MEYH.

3. Maremaruueckoe MOJAEIUPOBAHUE MPOLIECCa PA3MBKU CTaM Ha ABYXPYYbEBOU
cisitooBoit MHJI3.

4. MareMaTuyeckoe MOJEIUPOBAHUE
KHCJIOPOJHO-KOHBEPTEPHOM IIABKE.

mpouiecca aedochopanuu  Metamna B

5. Maremaruueckoe MOICIIMPOBAHUC IIpoHCCCa I_I_IJ'IaKOO6p8.30BaHI/ISI B KHCJIOPOJHOM
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KOHBEpTEpeE.

6. MaremaTrudyeckoe MOJIEIMPOBAHUE MIPOLIECCA OKUCIEHUS YIJIEPO/ia B KUCIOPOIHO
KOHBEPTEPHOM IJIaBKe.

7. Matemarnueckoe MOJEIMpOBaHKE mporecca Aedochopanuu Meramia B AyroBoi
CTaJIeTJIaBUIIbHOM Teuu.

8. MareMaTnueckoe MOICTUPOBAHHE TIIpolecca Jecyabpypanud KUCIOPOTHOA
KOHBEPTEPHOTO METalla B CTAJIEPa3IMBOYHOM KOBIIIE TBEPAOH IUIAKOOOpA3yIOIIeH CMEChIO
(THIC).

OIlK-4.3

IIpumensier
METO/I0JIOTUYECKHE
CTPYKTYpPUPOBaHUS, cUCTEeMaTHU3alluH,
XpaHGHUsT W  Mepeiadd  WHPOpMAIHH,
TpeOyeMoi [Tl pelieHus] IIMPOKOTO CIEKTpa
3a71a4 B IPAKTUYECKON JEATEIIbHOCTH

CYIIIECTBYIOIINE
IMOIXOBI TUTS

3ajanns Ha penieHUe 32124 U3 NPodecCHOHAIBLHOM 00/1acTH
MaremaTnueckoe MOJEIMPOBAHUE IpOLecca OKUCIEHUS MapraHiia B KHCIOPOJHO-
KOHBEpTEepHOU IiaBke. CMOEIMPOBAaTh 3aBUCUMOCTh OCTATOYHOI'O COJEpXaHHUS MapraHiia
B MeTaJlle Iepes BBITYCKOM W3 KOHBEpTEpa OT pacxoja KHMJIKOT0 4yryHa M OCHOBHOCTHU
nutaka s yeaoBuit OAO «MMK». OmnpenenuTs onTUMaiabHBIE YCJIOBUS IS MOJyYEHUS]
0CTaTOYHOTO coiepkaHus Mapranua B Merajuie He MeHee 0,07 %.

IMaTeHTOCTIOCOOHOCTH U MOKA3ATEIN TEXHHYECKOT0 YPOBHS Pa3padoTok

OIlK-4.1

[Tpon3BOIUT NMOMCK, aHAIU3 U CUHTE3
uH(opMaIuu it pa3pabOTKU U TPUHATHUS
peLIeHU TPU IPOBEIEHUH HAyYHbBIX
HCCJIEIOBAHNM U OCYILIECTBIICHUS
npodecCHOHATBHOMN 1€ TETbHOCTH B
00J1aCTH METAJUTYPTUU U METAJII000pa0OTKH

HepequL TCOPETUYCCKUX BOIIPOCOB:

Crpykrypa 1 ocHOBHBIE nonoxeHus [larenTHOrO 3aK0Ha PO.

[IpuBenute CTpyKTypy 3asBKHM Ha Bbl1auy MaTEHTA.

ABTOpCKOE MpaBO BJIAJENIbLEB MHTEIIEKTYaIbHOW COOCTBEHHOCTH: aBTOpP M300peTeHHs,

aTeHTO00Ia1aTEIb.

Kakoe uckiounTenbHOe MpaBo NpUHAAIEKAT MaTeHTO00I1aaaTento?

VYKaxkuTe pa3BUTHE 3aKOHOAATEIHCTBA B 00JIaCTH N300pETaTENbCTRA.

Uro BKIIIOYAET B ce0sl MOHATHE “UHTEIUIEKTyaJbHast COOCTBEHHOCTDH 7
OOBeKTH H300peTEHUI.

JlaiiTe xapakTepuCTHKy MeXayHapoAHO! naTeHTHol kinaccudukanuu (MIIK).

VYKaxuTe, 4TO OTHOCUTCS K 00bEeKTaM U300peTeHHUSI.

VYkaxurte BUIbl NATEHTHOM JTOKYMEHTAIUH.

UYTo NOHMMAIOT MO/ JIMLIEH3UEN, TUIIEH3UOHHBIM JOTOBOPOM?

UYro Takoe aHaNOr U MPOTOTUIT U300peTeHU?

Uto Takoe MpU3HAKH («CYIIECTBEHHBIE IPU3HAKNY) H300peTeHHs?
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HazoBute cTpykTypy 3asiBKU Ha BbJIauy MaTEHTA.

Kak ycranaBnuBaeTcs IpruOPUTET U300peTEHUS?

UTO Ha3BIBAIOT OTKPHITUEM?

Yro Takoe 0XpaHOCIIOCOOHOCTH, MATEHTOCIIOCOOHOCTD?

UTto Ha3bIBaeTCS OJTHO3BEHHOW U MHOT'O3BEHHOH (hopMyIioi n3o0peTeHus?
[Ipu3Haku panMoOHAIU3aTOPCKOTO MPEATOKEHUSI.
MexnyHapoaHas aTeHTHAs CUCTEMA: MapHKCKas MaTeHTHas! KOHBEHIIUS.

HckmounTenbHoe mpaBo Ha n3ooperenue. [IpaBa u o0s13aHHOCTH
naTeHToobIaaaTens.
Bunel akcmepTH3bpl  MOCTYNMUBINUX 3aBOK Ha u3oOpereHue. Cpoku

IIPOBEJCHUS.
VYKkaxuTe CpoK JAeWCTBUS NAaTEeHTa Ha MW300pETeHHME, TOBApPHBIM 3HAK,
IIPOMBIIIIJIEHHBIN 00pasell.
Uro Takoe MpUOPUTET N300pETEHUSI.
Uro npenycMarpuBaeT noHsATHE (TpeOOBaHUE) «EIUHCTBO U300PETEHUY.

OlIK-4.2

Hcnonssyet nmpodeccronanbHble 3HaHUS IS
CpaBHEHMsI, KJlacCU(UKAIUN U
npeobpazoBanus HHGOpMaIUHY,
HE00XO0IMMOM JJIs1 COBEPILICHCTBOBAHMS
OCHOBHBIX U BCIIOMOT'aTCJIBbHBIX onepauniz’l
TEXHOJIOTUYECKUX MPOLIECCOB MPOU3BOCTBA
MCTAJUIOMTPOAYKIIHNHU IIHUPOKOTIO HA3HAUCHUA

[lepedyeHb TEOPETUUECKUX BOITPOCOB :

UTO OTHOCHUTCS K IPOMBIIIIIEHHOW COOCTBEHHOCTH? XapaKTEepUCTHUKA U300peTEHUSI.
OO0s13aHHOCTH U TIpaBa JUICH3UAPA.
OO0s13aHHOCTH U TpaBa JHUIIEH3HATA.
Buapl maTeHTHBIX HCCIEJOBaHUM: IMATEHTHBIM NOMCK - TeMaTUYECKHM, MMEHHOM,
HyMEpPAIMOHHBIN.
YcnoBus maTeHTOCMOCOOHOCTH M300peTeHuii (kputepuu «M300peTaTenbCKuii ypOBEHb),
«IIpoMbIlIeHHAasT TPUMEHUMOCTBY, «MupoBas (a0CONIOTHAs) HOBHU3HA TEXHHYECKOTO
pELICHUS»).
VYKakuTe yCIoBUS MaTEHTOCIIOCOOHOCTH U300pETEHHS.
VYKkaxuTe 11e1b TPOBEACHUS NAaTEHTHBIX UCCIIEI0BAHUM.
OxapakTepu3yiTe MPOMBIILIEHHYIO TPUMEHUMOCTh HU300PETCHHSL.
[IpuBenure ycnoBus NpeKkpaieHus JeHCTBUSI TATEHTOB.

Ykaxxute TpebOBaHUs, IPEIbIBIsIEMbIE K ONIMCAHUIO U300pETEHUSI.
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OIIK-4.3

[TpuMeHsieT cyiecTByoIIne
METOJI0JIOTUYECKUE TOIXOABI AJIs
CTPYKTYpUPOBAHHUS, CUCTEMATHU3ALIHH,
XpaHEHUs U mepeaadn nHpopMaIu,
TpeOyeMoi 1Jis pelIeHus IMUPOKOTo CIIeKTpa
3a/1a4 B IPAKTUYECKON JEATEIHOCTH

[lepeueHb TEOPETHUUECKUX BOIPOCOB:

OxapakTepu3yiiTe HOBU3HY H300PETCHUSI.

OxapakTepu3yiTe H300peTaTenbCKiii yPOBEHb N300PETEHHS.

Uro B cebs BIIFOYaeT opManbHas SKCepTu3a’?

UYro B cebst BKIIIOYACT IKCIIEPTH3A 3asIBKH 10 «CyIiecTBY»? B kakom citydae e€ mpoBoast?
VYkaxute TpeOOBaHUs, IPEIbIBISIEMbIE K OIMCAHUIO U300pETEHUH.

VYkaxkute TpeboBaHus, IpeabsBiIsieMble K hopMylie u300peTeHus u pedepary.

Vkaxure MOPAIOK PACCMOTPCHUA 3asABKM HA BblJJa4y IIATCHTA.

HNudopmanuoHHbie TEXHOJOTHH B METAJLJIYPTrHH

OlIK-4.1

[Ipon3BOaUT MOUCK, aHATIU3 U CUHTE3
uHpopManuu g pa3paboTKU U TMPUHATHUS

pelmeHui  Mpu  IPOBEACHMM  HAy4YHBIX
UCCIIETIOBaHUMA u OCYIIECTBICHUS
npodecCHOHATIbHON NEeSATeTbHOCTH B

00J1aCTH METAJLTYPTrUH U METaNI000paboTKH

LCoNoA~WNE

el
(N )

12.
13.
14.
15.
16.
17.

18.

[lepeyeHb TEOPETUYECKUX BOIIPOCOB:

®dyuknuu uacrpymenta SPC PRO Intouch?

SQL B Intouch ¢ npumenenrem ODBC.

Knaccudukanmii pyHkuuii - ympomieHHbix ananoros SQL B Intouch.
Kakwue npunoxenus Bxoasat B coctaB SCADA Intouch?

[Mopsimok co3manusi HOBOro mpoekta Intouch.

Bunger okon B Intouch?

Knaccugukanus rpapuyecknx o0beKTOB.

O0630p naneneit uHCTpyMeHTOB Intouch.

Omnpenenerre COOBITHI B aHMMAIIMOHHBIX CBsA3sx Intouch.

. Onpenenenne peakiuu rpaduyeckoro 00beKTa Ha COOBITHE.
. Ilopsimok HacTpoWKM aHMMAllMM TOPHU3OHTAIBHOTO TepeMelIeHus TpaduyecKoro

00BbEKTa Ha OKHE.

[MTopsimok cozmanust mepeMeHHoM B Intouch.

Tumsr Tor0B B Intouch.

Crtpykrypa 1ora. O030p OCHOBHBIX TMOJIEH.

Tuns! ckpuntos B Intouch.

[Topsimok HACTPOMKH CKPUIITA YCIOBHIA U CKPUITA YPOBHS OKHA.

Kax oprann3oBath aHUMAITHIO 3aM0JHEHUs OyHKepa?

Kak opranm3oBaTh aHMMAaIMIO TUIABHOTO TEpeMeIeHus rpaduueckoro oObeKTa ¢
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19.
20.
21.
22.
23.
24,
25.
26.
27.
28.

29

35.
36.
37.
38.
39.
40.
41.

42.
43.
44,

MCII0JIb30BAHNUEM CKPHIITA YPOBHS OKHaA?

Kaxk opranusoBath HaBUTaIMIO 110 OKHaM B Intouch?

Tunet TpeBor B Intouch.

ITopsimok HACTPOMKH TPEBOT PA3HOIO THIIA.

HazHauyenue u nopsi0OK KBUTUPOBAHUS TPEBOIH.

Crioco0Obl BU3yaniu3aiuu Tpesoru B Intouch.

HacTpoiiku apXxuBUpOBaHUS TPEBOT.

OTnuuus TPEH0B pealbHOIO BPEMEHU U TPEHJI0B apXUBHBIX JIAHHBIX.

[Topsiiok HACTPOWMKM TPEHI0B APXUBHBIX JAHHBIX.

[Mpumenenue nepemennoit tuma Hist Trend npu Bu3yanu3anuu apxUBHBIX JaHHBIX.
Hactpoiika mapameTpoB rpauKoB apXHMBHBIX JAaHHBIX M PEAIbHOTO BpPEMEHHU B
PEXKHUME UCIIOJIHEHUS IIPOEKTA.

. Ckonbko rpadukoB BEIBOIUT oauH 00bekT Historical Trend?
30.
31.
32.
33.
34.

Ocobennoctu u obmacts npuMeHenus uarepdeiicos OPC u DDE.

UYro takoe SuiteLink?

[MTopsimok HacTpoiiku uHTEpdetico Intouch mis nmoakmodyenus yepes DDE.

Kaxk opranuzoBats noakmouerue Intouch k ITJIK S7-400?

Kak cuutare 3HaueHus TroB INtOUCh B CTOPOHHUX NPUIIOKCHUSX, HANPHUMED, B
Excel?

Opranuzanus noxiaoueHus k 6aze yepe3 ADO. CHHTaKkcUC CTPOKH OJKITIOUEHHUS.
OOBexThI U MeTOIBI 00BeKTa Connection.

OOBEKTHI, METOILI U CBOMCTBA 00bekTa RecordSet.

[TonsTHE Kypcopa M KOMaH/IbI yrpasieHus Kypcopom ADO.

Maiite cpaBHHUTENBbHYIO OLleHKY nHTepdeiicam ADO u DAO.

Crioco0sl B3auMoieiicteus Intouch ¢ 6azamu 1aHHBIX.

Opranmzanus cOopa 3KCIEpUMEHTATBHOW HH(OpPMAIMM B YCJIOBUSAX KPYIHOTO
IIPOM3BOJCTBA,  YIOPABISIEMOTO  PACHOpPENE]CHHOM  CHCTEMOW  BKIIFOYAOIIEH
KoHTpoJutepsl 1 ctanuuu SCADA cuctewm.

Crioco0b! mostyueHust qaHHbix ¢ npumenenrnem SCADA cucrems Intouch.
Knaccudukanmii pynkmii - ynpoueHnsix anagoros SQL B Intouch.

B cpene Intouch peannszoBath OKHO I BBIBOAA WHGOPMAIIMK O CTYJACHTaX M3 0a3bl
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ImaHHBIX ACCESS:

Homep coGbiTus = # Hypran

Pesxnm = #

Pamuaun = #

I'pynna= #

TI'ox nadopa = #

| CunTats | I Mepeas ‘ ‘ Cneaylowas
45, JapanHan pamuana = #

46. Co3nath nepemennyio X tua MemoryReal u opranu3oBats ee HelIpepbIBHOES
usmenenue ¢ marom 0,5 gepe3 50 msec ¢ ucrnonbzoBanuem Window script. Beisectn
Ha rpaduke (Real Time Trend) Cos(X) u Sin(X). 3agats npenenbl 0TOOpakaeMbIX

3HaueHMH st rpaduka ot -1 1o 1, 3amate napametp Time Span = 2 MUHYTHI, a
Interval = 200 MunceKyHI.

47. B cpene Intouch cosnaiite tar |_O_tag u opranusyiite ero cunutbiBanue B Excel:

ConnectExcel

Microsoft Excel - Knnral
WLaitn  [paeka Buwg

- Aial Cyr
- B4 - &
10 tag =176
-9 A B
1
2 76
3
4] —
a 5

48. Co3aTh TOUKY JOCTYIIA JJIsl OPraHU3alMu CBA3U ¢ paboueit kauroi Excel Kuural ¢
pabouum muctom Jlucrl. Coznare nepemennyto |_O_Tag Tuma I/O Real, ykasas
paHee co3aHHyio Touky aocryna u ltem R2C2. TIpussizaTe coO3JaHHYIO TEPEMEHHYIO
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¢ Vertical Slider u opranu3oBath BBOJ-BbIBOJI €€ 3HAUCHHS.

ConnectExcel

100.0 —
80.0
60.0
40.0
20.0
0.0
| O tag

1.0_tag =

OIlK-4.2

Hcnons3yer npodeccuoHaIbHbIE
3HAHUS JUIS CpaBHEHWs, KiIacCHU(DUKAIUU H
npeoOpa3oBaHus uHpopManuu,
HEOOXOAMMOW 1T COBEPIICHCTBOBAHMS
OCHOBHBIX M BCIIOMOIaTeNbHBIX ONEpaIii
TEXHOJIOTUYECKUX IPOIECCOB MPOM3BOJCTBA
METaJUIONPOIYKIIMH IIMPOKOTO Ha3HAYCHHS

IlepeyeHb TEOPETUUECKUX BOIIPOCOB:

[TonsaTHe ETOCTHOCTH AaHHBIX. OrpaHUYEHHs IEITOCTHOCTH.

OcCHOBHBIE BU/IbI CBA3€H MEXy Pa3IMYHBIMU TUIIAMU OOBEKTOB.

Crpykrypa oneparopa SELECT.

OcCHOBHbIE OIepaluy PeNIILUOHHON anreOphl.

PensiuronHas MoJienb Ipe/ICTABICHUS TaHHBIX.

Crpyxktypa oneparopa SELECT ¢ yuerom omnepanuii pynnupoBKH U 0TOOpa IpyIIIL.
BoinonnuTe 0030p arperatHbix QyHKINH.

OcoOeHHOCTH TPUMEHEHUS arperaTHbIX GyHKIUN 0e3 rpyNmupoOBKY.

Kak mpumeHuThs arperatHyio (yHKIHIO K pe3yibTaTy paOOThl APYroil arperaTtHoi
GyHKIMN.

10. Kakwue tamb coctaBHbIX SQL oneparopos ¢ SELECT Bl 3Haete?

11. Komanzsl paboThI C 3alUCAMH.

12. Komanjsl co3aanus, yajieHusi 1 MOau(HUKAIH 00bEKTOB 0a3bl, KPOME 3aITHCEH.

©CoNok~wWNE
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13. Ilopsnok Ha3HAYCHMSI NEPBUYHBIX U BHELIHUX KITIOUEH.
14. Tlopsiiok ynaneHus 3auceil ¢ IepBUYHBIMH U BHEIIHUMH KITFOYaMH.
15. Komanapl Ha3zHayeHUs 3HAUYEHUH IOJEH IO YMOJYAHUIO M YCTAHOBKHM IPOYMX
OTpPaHUYCHUMU.
OIIK-4.3 [Ipumenser cymectBytomue | 1. TloscauTe npasmia Mmerona “CyIniHOCTb-CBSA3b I MPOCKTUPOBAHUS 0a3 JaHHBIX.
METOI0JIOTUIECKHE MIOTXO/TbI s | 2. TlosicauTe TpeOOBaHUS K HOPMAILHBIM (hOPMaM.
CTPYKTYPHUPOBaHUS, cucremaruszauuy, | 3.  YTo Takoe TpaH3UTHUBHAS 3aBUCUMOCTbH?
XpaHeHHs ©W  nepemayn  uHpopmanuy, | 4. Uro Takoe TpeThs yCHIIEHHas HopMasibHas GopMma.
TpeOyeMoii I peleHus IMUPOKOro crekrpa | 5.  YUTo Takoe CTeneHb CBA3U M KJIACC MIPUHAIICKHOCTH CYILIHOCTH?
3a/1a4 B IPAKTUYECKOU IEATEIbHOCTH 6.  Opranumzanus noaximodeHus kK 6aze yepe3 ADO. CHHTaKCHC CTPOKH MOAKITIOYCHUS.
7. OO0mBekThI U MeToABl 00BexkTa Connection.
8.  OO0OBexTHI, METOBI U CBOMCTBA 00BeKkTa RecordSet.
9.  TlonsaTue Kypcopa u KoMaHbl yrpasienus kypcopom ADO.
10. [Haiite cpaBHUTENBHYIO OLleHKY nHTepdeiicam ADO u DAO.
11. Cmoco0bI B3aumoneiictus Intouch ¢ 6azamu 1aHHBIX.
12. Opranmzamms cOopa OSKCIIEPUMEHTAIFHOW WH(GOPMAMKA B YCIOBHSIX KPYITHOTO
MPOU3BOJICTBA,  YNPABISEMOrO  pACIpENeIeHHOW  CHUCTeMOH  BKIIOYarolIel
koHTpoJuteps! U ctanimu SCADA cucrem.
13.  Cmoco0bl nosyuenus qanHbix ¢ npuMeneHneM SCADA cuctemsr Intouch.
14.  CopoektupoBaTh METO/10M CYIIHOCTh-CBs3b BJI. MeeTcs Tpu cymHocty bensun,
benzokononku n 3anpaBku. OnpeaeauTh Kiacchl IPUHAUIEKHOCTH CYITHOCTEH U
CTETIeHb MX CBSI3U M yKa3aTh B CIIOBECHOH (popmMe, UTO 03HAYAIOT MPUHSATHIE
orpanuueHusi. CaMOCTOSTENbHO IPUAYMaTh Ha3BaHUS MEPBUYHBIX KIIIOUEH
CYLIHOCTEH, a OCTaJIbHBIE MOJIS [M0Ka3aTh Kak cronder - [Ipoune.
15. B cpene Intouch oprannzoBars noakioueHue k 6ase Access uepes unreppeiic ODBC

Y BBIBECTH MHPOPMALINIO 00 OMMOKaxX MOAKIIOYEHHUS:
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MoaKNIOueHMe Homep coequnenuns = #
Koa omudoxu =#
SLDTETLT OnucanHe OMHOKH =

i

B cpene VBA ans Excel Bwimomnuth mnogkimroueHuss K 0ase gaHHBIX ACCESS uepes
untepdeiic ADO u copmupoBaTh KOMaH/IBI 1715 100aBiIeHUs B a3y HOBBIX MOKYIaTEIeH
Y BbIBOJAa MHPOPMALIMH O TTOKYMNATEJIIX, Yel peUTUHT MEHbIIE 3aJaHHOTO.

C ucnonp3oBanueM SQL paccunrarh cpennee 3HaueHHE CTONOIA TAHHBIX.

OIIK-5 — Cnioco0eH o11eHUBATH Pe3yJabTaThl HAYYHO-TEXHHYECKHUX Pa3padoToK, HAYYHBIX UCCIe0BAHUN H 000CHOBBIBATH COOCTBEHHbIIi BHIOOP,
cHCTeMAaTH3HPYsl M 000011asi JOCTHIKEHHUs] B OTPACIH METAJIYPIrUH H CMEKHBIX 00.J1aCTAX

Opranu3anusi 1 MaTeMaTHYeCKOe IUIAHHPOBAHUE IKCIIEPUMEHTA

OIIK-5.1 [TpoBOAUT HayYHBIE UCCIIEIOBAHUS JITIS Ilepeuenv mem Ons npogedeHuss mexyuie2o KOHMpoas u

TOTy4eHHs 0a3bl JAHHBIX O CBOMCTBAX NPOMENCYMOYHOU ammecmayuu 8 hopme 3a4ema ¢ OYeHKou

METAJUTON3AEIIHI IIMPOKOTO Ha3HAYCHHS C
nocJyenyromnei 00padoTKoM, aHATU30M U
MHTEPIPETALMEN TOJTyYEHHBIX PE3YJIbTaTOB

Knaccudukanus HaydHO-TEXHUYECKUX 3KCIIEPUMEHTOB.

CyIHOCTbh KOPPENSLUOHHOTO aHAJIN3a SKCTIEPUMEHTAIIbHBIX JIaHHBIX.

Koadduunent napHoit koppensiuu, ero CBOUCTBa.

[IpoBepka 3HaunMOCTH KO3 HULIMEHTA TAPHONU KOPPEISILIUH.

CyIIHOCTB pEerpecCMOHHOTO aHAIN3a SKCIIEPUMEHTAIBHBIX TaHHBIX.

JlocToMHCTBA U HEAOCTATKU MOJHOTO (PAKTOPHOTO HKCIIEPUMEHTA.

Metoauka pacuera K03(pPUIMEHTOB ypaBHEHUS TEOPETHUECKOW JMHUU PErpeccuu
[OJTHOTO ()aKTOPHOT'O 3KCIIEPUMEHTA.

Metoanka NpOBEPKU 3HAYUMOCTH KOA(PPHUIIMEHTOB YPAaBHEHHS TEOPETHUECKON TMHUN
[PErpeccuu MOJHOTO (PAKTOPHOTO IKCIEPUMEHTA.

Metoauka MpOBEPKHM aJEKBATHOCTH JMHEMHOIO ypaBHEHUS TEOPETHUYECKON JIMHUU
[pErpeccuu MOJHOTO (PAKTOPHOTO IKCIEPUMEHTA.

JIOCTOMHCTBA U HEJOCTATKH JIPOOHOTO (PAKTOPHOTO IKCIIEPUMEHTA.
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OIIK-5.2 OneHuBaeT pe3yabTaThl HAYYHO- Haiitn ypaBHEHHE pPErpecCHM JIMHEHHOM 3aBHCUMOCTH U OLCHHUTH €ro CTaTHCTUYECKYIO
TEXHUYECKUX Pa3pabOTOK MO COBOKYIMHOCTH (3HAYUMOCTD. ]
METONOTOTHYECKUX MIPH3HAKOB VT BHIGOpA [Toctpoenue 'MATPULBI [IAHHPOBAHHS MOJHOTO (baKkTOpPHOrO 3KCHEpUMEHTa Tuma 2
OTTHMATEHEIX PeIeHHH 1o 0e3 yduera B3aMOJICHCTBHUS MEXKIY (DaKTOpaMH. ;
[TocTpoeHne MaTpHUILIbI TNIAHUPOBAHUS MTOJHOTO (PaKTOPHOTO IKCIIEPUMEHTA THIMA 2° C YYEeTOM|
COBCPLICHCTBOBAHMIO CYLICCTBYIOIIIX B3aUMOJICHCTBHS MEXTy (DaKTOpaMH.
TEXHOJOTUYCCKHUX IIPOLIECCOB B [TocTpoeHne MaTpuilbl TUIAHUPOBAHKS APOOHOTO (PaKTOPHOTO IKCIIEPUMEHTA THIIA 23
METAJTYPIrHYECKOM OTPACIM U CMEIKHBIX 0e3 ydera B3aMMOJICHCTBUS MEXIY (PaKTOpaMH.
obmactsx IloCTpoeHHE MATpPUIBI ILIAHKPOBAHMS IPOOHOTO (HAKTOPHOTO SKCIepHMeHTa Thma 2° ¢
Y4€TOM B3aUMOJIEHCTBUS MEXY (PaKkTOpaMu.
OIIK-5.3 CucremaTuzupyeT 1 0000111aeT OMBIT JIJIs 3aoanun na pewienue 3a0au u3z npogheccuoOHaNbHOU 0dACMU:

000CHOBaHHS BBIOOPA ONTHMAJIEHOTO
peuIeHus Mpu pa3padoTKe MHHOBAIIMOHHBIX
TEXHOJOTUYECKUX IPOIIECCOB B 00JIaCTH
METAJTYPrUH U METAIIII000paboTKH

1 CpaBHUTH J1B€ BBIOOPKU JTAHHBIX JJIS1 OLIEHKU BIMSHHS COCTaBa METAJUIMYECKON HIMXTHI HA
[IPOIOJKUTENIBHOCTD IUIABKH ITOJIYIPOAYKTA B IyTOBOH CTaJICIUIABUIIBHOM I1EYN.

Meronvka BBIIIOJIHEHHUS :

— IIpoBepka HyJIb-TUIOTE3bl O PAaBEHCTBE JAMCIEPCHI JIBYX BBIOOPOK C HCIOJIb30BaHUEM
kputepus Puiepa.

— IlpoBepka HyIb-THIIOTE3BI O pPABEHCTBE
MCII0JIb30BaHNEM KpuTepusl CThIOJIEHTA.

CpPEIHUX 3HAYEHUH JIByX BBIOOPOK ¢

2 IIpoBecTH KOPPEIALMOHHO-PErPECCUOHHBIN aHAIN3 3aBHCHUMOCTH COJEp)KaHUS CEphl B
CTaJId OT OCHOBHOCTH IIIJJaKa O BBHIOOPKE JaHHBIX: ONPENENIUTh KO((ULIMEHThl PErpecCcuy,
KO3 PULMEHT MapHOI KOppENsLnH, €ro KpUTHIECKOE 3HAYCHHE.

CoBpemeHHbIe PO0JeMbI METAIYPIrUM M MATEPHAJIOBEeHUS

OIIK-5.1

[IpoBoauT HayuyHBIE WCCIEAOBAHUS
JUISL TIOTydeHus: 0a3bl JTaHHBIX O CBOMCTBAX
METAIJIOU3ICTUN MIMPOKOTO HA3HAYCHUS C
nocyienyronein  00paboTKoM, aHAIM30M |
WHTEpIIpETalel ONyYEeHHBIX Pe3yIbTaTOB

Ilepeuens meopemuueckux 6onpocos K sauemy:
Meroas! n3y4eHus: CTPYKTYpbl MaTEPHATIOB
TexHomorus npou3BoAcTBa cTanu Mapku IF
Mertoab! nostydeHust r1yoOKO pacKUCICHHOCTH METAUIa U CO/IEPKaHUE JIETUPYIOIINX

1.
2.
3.
B

«Y3KUX» MMPCACIax
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4. Oco0eHHOCTH TEXHOJIOTMH BBITUIABKU M PA3JIUBKU BHICOKOJIETHPOBAHHOM CTalU
0. OcHOBHBIE TCHJICHIINH PA3BUTHUSI METALUTYPIHH U MATEPUAIOBEACHUS U TPEOOBAHUN K
CBIPBIO U METaJlJIaM
6. Hosgeiimue noctuxenus B 00JaCTH YEPHON METAIUTYPIUU
7. Krnaccudukanus, MapkupoBKa, CBOMCTBA U IPUMEHEHHUE JIETUPOBAHHBIX CTalleh
8. Knaccugukanuus erupoBaHHbIX CTaJIel 110 XMMHYECKOMY COCTaBy, 110 Ha3HA4YEHHUIO,
[0 KauecTBY
0. CocrosiHEE >KEIe30pYyIHOM M TOIUIMBHO-YHEPIeTUYECKOH 0a3bl OTEYECTBEHHOU W
MUPOBOI METaJLTypruu
10. CoBpeMeHHBIE MMaKeThI AJ1s1 00padOTKN TEXHHYECKOW HHOPMALIUU
11. OcCHOBHBIE CBOIICTBAa MaTe€pUaOB
12.  OCHOBHBIC TUIIBI COBPEMECHHBIX HEOPTAHHUECKUX M OPTaHUICCKUX MaTCPUAIOB
13. Mexannyeckue U (pu3nIecKrue CBONCTBA U3ICIUN
OIIK-5.2 OueHuBaeT  pe3ynabTaThl  Hay4dHO- [[Ipakmuueckue 3a0anus:
TEXHUUYECKUX Pa3pabOTOK MO COBOKYMHOCTH (1. Kakas cranp mocne ymydiieHus: OyIeT UMeTh 0ojiee BBICOKYIO TBEPAOCTh: CTallb 45
METO/IOJIOTUYECKUX MPU3HAKOB i BbIOOpa miu ctasib 30XT'C, ecnu oTHyCK MpOBOIWIH MPU OJTHOW U TOM ke TeMIiiepaType?
ONTUMAJTIbHBIX pereHui 1o |2. BricokoTeMniepatypHas U HU3KOTEMIIEpaTypHasi TepMOMEXaHnYecKasi o0paboTka
COBEPIIEHCTBOBAHUIO CYIIECTBYIOIIHUX [3. OxapaxkTepr30BaTh XUMHUYECKUN COCTAB KEJIEC3HBIX PY/I.
TEXHOJIOTHYECKUX MIPOLIECCOB B 4. O0603HaunTh TpeOOBaHUS K KAueCTBY JKENE3HBIX PYA U HEOOXOAUMOCTh MOJATOTOBKU
METaJUTypTUUECKOW OTpaciii M CMEXHBIX X K JOMEHHOM IJIaBKeE;
obmacTsx o. KnaccudunupoBars THIBI KENE3HBIX pPyd MO pyaoo0pa3yromeMy MUHEpamy.
(OCHOBHBIE MECTOPOXKACHHUS KEJIE3HBIX PY/I.
6. HasBarh muxTOBBIE MaTepuainbl, KOTOPHIE HCIONB3YIOTCA TMPHU BBHIMIIABKE CTalU B
KHCJIOPOJIHOM KOHBEpTEPE.
7. CoctaBuTh 0030p KOMIUIEKCHOTO, 3a0allaHCOBOTO, TEXHOTEHHOE CBIPbS B

METaJITypruueckoM MPOU3BOJICTBE UCIIONb3Yys B KAU€CTBE HCTOYHUKOB Y4eOHYI0, HAyYHYIO U
CIPAaBOYHYIO JIUTEPATYPY, @ TAKKE MH(DOPMAIUIO U3 IJEKTPOHHBIX OMOTUOTEK.

8. Pacumdpyiite u naiite xapakTepucTHKy cruiaBy cieayroumx mapok: Ct Okm, Ct 3cm,
Cr 5nc, 10xkm, 35, 55, 80, 25J1, A12, A20, Y7A, Y12, CY 10, CY25, CYH 30, B4 40, BY 60,
KY 35-12, KUY 60-3

0. OOBSACHUTD, K YEMY MOKET IPUBECTU NIEPErpeB paciiaBa rnepej pa3aIuBKoi?
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10.  OOBACHUTH, YEM Pa3IUYAIOTCS 0-)KEJIe30, Y-)KeNe30 U O-)KeJIe30 U OMHUCATh MPOLEIypY
onpezeneHus (a3oBOro coctaBa Merauia?
11.  Oxapakrtepu3oBaThb, KaKyl I€Jb MPECICAYIOT IPU BBEACHUM B pacIliaB (3KUIKHUMA
MeTai) moaudukaTopos? [lpuBectu npumeps! AecTBUS MOAUPUKATOPOB
12.  PacmmdpoBarh Mapku cTanm, yKa3aB COJICp)KAHUE YIIepoaa, BUA U COACPKAHHEC
TIETUPYIONINX 3JIEMEHTOB, Ka4eCTBO, HA3HAUYEHUE U MPUMEPHbBIE CBOMCTBA.
13.  PacmmdpoBarh Mapky ceporo (JIMTEHHOTO, BBICOKOTPOYHOTO, KOBKOTO) YYyTyHa,
YKa3aB €ro CTPYKTYPY M YCJIOBHUS MOJIyYEHUs

OIIK-5.3 CucremaTusupyeT U 0000111aeT OMBIT 3a0anun na peuwienue 3a0ay4 u3 npoeccuoHanbHoU odonacmu:

JUiE  00OCHOBaHUSI BBIOOpa ONTHMAIBHOTO
peuieHusl npu pa3paboTKe MHHOBAIIMOHHBIX
TEXHOJOTUYECKUX MPOLECCOB B 00JIacTh
METAJITYPrUU U METAIIII000paboTKH

1. [Ipy MHKPOCKOIIMYECKOM HCCIIEOBAaHUM B CIUIaBE€ HAOIIOJAIOTCA NEPIUT M CETKA|
LIEMEHTUTA 10 rpaHuuaM 3epeH. Kak HaspiBaercs Takol cruiaB? KakoBel ero cBoiicTBa u
00J1aCTH IPUMEHEHUS

2. Kax M0HO MoBAMATH Ha BEIUUMHY 3€pHA TP KpUcTanzauuu Metaa? Kakue mepsbl
MOYKHO TPEAJIONKUTh A TOro, 4YTOOBl OOECIEeUUTh IOJyY€HHE MEJIKOro 3epHa IpU
KpUCTAJIIN3ALUH?

3. OOBsACHUTD, KaK BBIOpATh CO/AEpIKAaHUE YIJIepoJa B CTalu AJIs U3TOTOBICHUS JI€Talld
MaIIlH, KOHCTPYKIIUU WA COOPYKEHHUS.

4. OOBsACHUTD, KaK BHIOpATh COJIEpyKaHKE YIiIepoia B CTANIN Il U3TOTOBIIEHUS PEXYILEro)
(ILITAaMIIOBOT0) HHCTPYMEHTA.

0. Kak mo cTpykTypHOMY HpPHU3HAKy MOKHO OIpENeNUTh CTayib (Oenblif YyryH, cepblii
YYT'yH, IOJIOBUHYATHIM YYT'YH, )KeJI€30 TEXHUYECKONW YHCTOTHI)?

6. OOBACHUTH, MOXHO JM HCHOJb30BaTh O€Nblii YyT'yH B KaueCTBE KOHCTPYKLMOHHOTO
MaTepHaa.

7. OOBSACHUTH IPEUMYIIIECTBA CEPOr0 UYT'YHA [0 CPABHEHHUIO CO CTAJIBIO.

1. OOBbsACHUTD, KaK BbIOpaTh COJEp’KaHUE yIJIepo/ia B CTAU JI U3TOTOBIICHUS JI€Talld
MAaIINH, KOHCTPYKLIUU WINA COOPYKEHHUSL.

2. OOBACHUTD, KaK BBIOPATh COIEpPKAHUE YTIIEPOAa B CTAIH AJIS1 M3TOTOBJICHUSI PEXKYIIETO
(ILITaMIIOBOT'0) MHCTPYMEHTA.

3. Kak mo ctpykTypHOMYy MpH3HaKy MOXXHO OIpENEIuTh cTanb (Oenblii 4yryH, cepblit
UYI'yH, IOJIOBUHYATBIA YYT'yH, )KEJI€30 TEXHUUECKONW YHCTOTHI)?

4. OOBSICHUTD, MOXKHO JIM MCIIOJIb30BaTh O€JbId YYT'YH B KayeCTBE KOHCTPYKIIMOHHOTO!
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MaTepHaa.
8. OOBSACHUTD IPEUMYIIIECTBA CEPOTO YYT'yHA IO CPABHEHUIO CO CTAJIBIO.
0. [IpoBecTu ri1yb0KO€ TpaBiIEHUE CTAIBHOTO 00pasIia.

10. Ha mpakTuke OTIUYHUTH YCTAJIOCTHBIM U3JIOM OT MPOYUX BUIOB U3IIOMA
11. PacumdpoBare Mapku CTaid, YyKa3zaB COJCpKaHHE YIiepojaa, BUI UM COJICpKAHUE
TIETUPYIOIINX 3JIEMEHTOB, KA4eCTBO, HA3HAYCHHUE U IPUMEPHBIC CBOMCTBA.
12. PacuinpoBath Mapky ceporo (JINTEHHOT0, BBHICOKOIIPOYHOTO, KOBKOI'O) UYTryHa, YKa3aB
€ro CTPYKTYPY U YCIIOBHSI ITOTYICHHS

13. OObsAcHUTH, B Kakol cTanu OyneT BbIIIE TBEPAOCTh IpPHU 3aKajke: B cTaiu 45 wiu
30XI°C?

Teopusi nponeccoB MPOU3BOICTBA arjioMepara

OIIK-5.1

[IpoBoUT Hay4dHBIE WCCIEIOBAHUSA
JUIs TOoJydeHHst 0a3bl JaHHBIX O CBOMCTBax
METAJUIOU3/IeIINI [UPOKOTO HA3HAYEHUs C
nocienyomeil 00paboTkol, aHaIM30M H
MHTEPIPETALMEN TOTYYEHHBIX PE3YJIbTaTOB

Ilepeuensy meopemuueckux 60npocos K IK3AMeHy:

1. KakoBbl OCHOBHBIE TpeOOBaHUs K KOHLIEHTPATYy U arjaopyzie?

2. KakoBbI OCHOBHBIE TPEOOBaHUS K TBEPAOMY TOIUIMBY M K U3BECTHSIKY?
3. CymHOCTh YCpPENHEHHS MaTepUaloB C MCIOJIb30BAHUEM YCPEIHUTEIBHBIX
KOMILIEKCOB.
4. 3HauMMble HAay4YHO-TEXHHYECKHE pa3paOOTKM W HayyHbIe HCCIEJOBAHUS 10
YCPEIHEHHUIO MaTepUaloB.
5. YienbHas NpPOU3BOAUTEIBHOCTh arJIOMEPALlMOHHBIX MAIIMH M HalpaBICHUs €€
YBEJIMYEHUS.
6. XMMHYECKH cocTaB arjaomMepaTa U ClocOObI €ro YIyullIeHHUs.
7. ®U3MKO-MEXaHUYECKUE CBOWCTBA arjioMepara 1 CriocoObl UX YIYy4IIEHHUS.
8. ®U3NKO-XMMHUUYECKUE CBOMCTBA arjoMepara U CocoObl UX yIy4IIeHUs.
9. OnTuMalbHOE O3UPOBAHUE KOMIIOHEHTOB IIUXTHI.

10. OnTuManpHas KpyNmHOCTh TBEPAOIO TOIIMBA U U3BECTHSKA.

11. Posib u3BECTH B MpoOILIECCE arJoMepalum.

12. CMemMBaHue U OKOMKOBaHHE IIUXTHI.
13. 3akoHOMEpHOCTEH JeHCTBUS MOJIEKYISIPHBIX U KaMJUISIPHBIX CHJI B YBJIOKHEHHOM|
MaTepuale.
14. PemeHne MHOTOKPUTEPHANBHBIX 3aJa4 ONTHMH3AlLMU pPEKHMOB BO3BpaTa M|
[OCTEIN
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15. PexxuM 3axkuranus TBEPAOTO TOTUIMBA IIUXTHI.

16. ['a30npOHKIIAEMOCTD arJIOMEPUPYMOTO CIIOSI.

17. Temonepenaya 1o BbICOTE CIIEKAEMOTO CJIOSL.

18. PexxuM oxJ1ak/ieHus arjjoMepara Ha arjloMepalliOHHON MallliHE U Ha OXJIaJUTElNeE.

19. OxucauTenbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH B ITPOLIECCE arjOMEepalyH.

20. 'opeHue rasza B 3a)KUraTeJIbHOM F'OpHE.

21. OnTuMu3anus BIaKHOCTH arfioMepalliOHHON IIUXTHI.

22. OnrmMmsanusi pacxoia TBEPAOro TOIUMBA (KOKCHKA), PACXOIyeMOro Ha
Ar;IoMeparuio.

23. XWMHKO-MUHEPAJIIOTHYCCKUE TPEBPAIICHHUS TPH CIHEKAHUU H  OXJIAKICHHUH
arnmomepara

24. ®usnyeckasi CTpYKTypa arjiomepara.

25. VYcnoBus, HeoOXomuMmble aiisi OOECHeueHUs HHU3KOTO COJEp>KaHUS Cephbl B
arjiomepare.

26. Teépaodaszusie u xuaKo(da3HbIE MPOIECCH MPU CIIEKAaHUU arjoMepara.
27. OCHOBHBIE HAIPABJICHUS PAa3BUTHS MIPOU3BOCTBA arjioMepara.

28. TlonHbIN TEXHOJIOTUYECKUHN IIUKJI MMOTYYESHHUS arjioMepara.

29. IlokazaTenu, XapaKTepU3YIOIHe PEKUM padOThI arJIoMeparmOHHON MallIHHbI.

OIIK-5.2

OneHuBaeT  pe3yiabTaThl  HAYYHO-
TEXHHYECKUX Pa3pabOTOK 1O COBOKYITHOCTH
METOI0JIOTUYECKUX TPHU3HAKOB ISl BBIOOpA
OIITUMAJIBHBIX pereHui 110
COBEPIIICHCTBOBAHUIO CYIIECTBYIOIINX
TEXHOJIOTHYECKUX IPOIIECCOB B
METAITyPrUUecKOil OTpacid W CMEXHBIX
o0JacTax

Ilpumepnvie npakmuueckue 3a0anus:

IIpoBectu 0030p MUTEPATYpHI IO 33JJAHHOM TEMaTHKE.

CocTaBUTh AHHOTaIluM I10 BBIABJICHHBIM MCTOYHHKAM

BBIsSBUTH KITIOYEBBIE CI0BA B BBISBJICHHBIX UCTOUHUKAX

Pa3paboraTte TecToBble 3amaHus A YIIIYOJIEHHOTO
CylIecTBEHHON MHPOpMAaLIUH.

u3ydeHuss Haubomee

OIIK-5.3

Cuctematusupyer U 0000IIAET OMBIT
JUIT  00OCHOBaHUSI BBIOOpa ONTHMAIBHOTO
peleHus npu pazpaboTKe MHHOBAIMOHHBIX
TEXHOJOTUYECKHX MPOLECCOB B 00IacTH
METAJUTYPrUU U METAIII000pab0TKH

3adanue na pewienue 3a0ayu:

[lo nmpencraBieHHOl B oOpa3oBaTeNbHON MOpTalie METOAUKE BBIIOJHUTH PACUET
CHIDKEHHSI YAETbHOTO pacxofa KOKCa Ha MpPOBEIEHHE JIOMEHHOW IIIaBKH YIIy4IlIEHHEM
KayecTBa arjioMepara Mo CoAEepKaHUI0 MEITKON (paKIIiHy.
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HoBble TexH

0JIOTMH B HAYYHO-MCCJIEI0BATEIbCKOM padoTe M meIarorn4eckou 1esiTeJIbHOCTH

OIIK-5.1

[IpoBoguT HayuyHble HCCIENOBAHUS IS [lepeyeHb TEOPETUUECKUX BOIIPOCOB:
nmoyydeHus: 0a3bl J@HHBIX O CBOMCTBax 12. CymHOCTb NOHATHUS «HAYKa».
METATTON3 e Ml ITHPOKOTO HA3HAYCHUS C 13. Tloaxomsl K pa3paboTKe KiIaccu(UKAIMH HAYK.
. . 14. OcHOBHBbIE 37I€MEHTHI HCCIIEAOBAHUS.
nocneAyromeil  00paboTKoi, aHaIM3oM U .
. 15. OOnactb mpoBeAEHUS MCCIENOBAHUM B PA3IUYHBIX METAUIYPrUYECKUX OTPaCIsX.
MHTEpNpETalneH MOMYEHHBIX PE3YIBTATOB  \[Tonecry puMepBL,
16. Bo3MoKHBIE pe3ysIbTaThl HCCIETIOBAHNUS
17. TlopameTrpsl mpOBEIEHUS aHAIN3a PE3YIbTATOB UCCIIEIOBAHUS
OIIK-5.2 OuenuBaet pe3ynbTaThl HAy4YHO- [lepedyeHb TEOPETUUECKUX BOIIPOCOB:
TEXHUUYECKUX Pa3pabOTOK MO COBOKYIHOCTHU 1.OcHOBHBIE 3TallbI UCCIIEN0BAHUS.
METOJIOJIOTMYECKUX TPU3HAKOB I BBIOOpA 2.ITpoueyphl Ha STaNax HCCICIOBAHUS.
. 3. [Iporpamma uccrnenoBanusi, ee GyHKIUH.
ONITHUMAJTBHBIX peeHni o
4.OCHOBHBIE YaCTH MIPOTPAMMBI, UX COJEpPIKAHUE.
COBEPILIEHCTBOBAHUIO CYIIECTBYIOIINX 5
TCXHOJIOTHICCKUX HPOLECCOB B 7.0npenenenre 00beKTa U MpeaMera uccieaoBanus. Heo0xoauMble XapakTepUCTHKH
MeTaHHprquCKOP'I oTpacjiii MU CMEKHBIX IpH ONHMCAaHHUHU 00BeKTA.
obmacTsx 8.Kitaccudukanms runores.
9.006menpu3HaHHble TPeOOBAHUS K THIIOTE3E.
10. IloHATHE ONTUMAIBLHOCTH PELICHUS.
11. OTpunaTenbHblil pe3ybTar.
OIIK-5.3 CucrematuszupyeT U 0000IIAe€T OMBIT A

000CHOBaHHUS BbIOOpa ONTUMAJIBHOTO
pelIeHus] Tpu pa3pabOTKe WHHOBAIMOHHBIX
TEXHOJOTMYECKHX IPOLIEeCCOB B 00acTu

METaJUTYPTUH U METAIII000pa0OTKH

[IpakTrueckoe 3a1aHue:
[To BeIOpaHHO# TeMaTHKE OMPEAETUTh OCHOBHBIE TEMBI ISl MPOBEIACHUS JICKIINU,
a0OpaTOPHBIX M TPAKTHUYECKUX pabOT, ONpeAeIUTh OCHOBHBIC HaNpaBlICHUS IS

IpeACTaBJICHUA NHHOBAITHOHHBIX peIHeHI/Iﬁ 110 }IaHHOﬁ TEMATHUKE.

IIpoexTHpOBaHHE METANIYyPrU4eCKHX 00bEKTOB

OIIK-5.1

HpOBO,Z[I/IT HAaY4YHBIC HCCICAOBAHHA  IJIA
MOJIYYCHHA 0asnl JaHHBIX O CBOMCTBaxX
MeTaJ'IJ'IOI/IBI[e.HI/Iﬁ [IMHAPOKOTr0 HA3HAYCHUA C

IlepeueHp TEOPETUUECKUX BOIPOCOB:
TeopeTrueckre OCHOBBI MPOEKTUPOBAHUS

OTansl 1 IMPUHIUIIBI TPOCKTUPOBAHUS MCTAJTYPTHICCKUX 00BEKTOB




Koo

HH@L!K(II’HOP oocmudiceHust KomnemeHyuu

Oyenounvie cpedcmea

uHouKamopa
nocyienyronei  00paboTKoM, aHAIM30M | Obvexm, npedmem, mema, yeisb U 3a0a4u UCCIeO008AHUS
VMHTEPIPETALUEN MTOJTYYCHHBIX PE3YJIbTATOB OCHOBHbBIE TIOJIOKEHUSI TPOSKTUPOBAHUS 1IEXOB

PabGouee mpocTpaHCTBO JOMEHHOW Tmeun: ¢opma, pa3sMepbl, MEPOIPHUATHSA TI0
YBEJIIMUEHUIO CTOMKOCTHU

Pabouee mpocTpaHCTBO KHCIOPOIHOTO KOHBEpTepa: (popma, pazMepbl, MEPONIPUSATHS 110
YBEJIIMYEHUIO CTOMKOCTH

Pabouee mpoctpanctBo JICII: ¢opma, pasmepbl, MEpONPHUATHS MO YBEIUYCHHIO
CTONKOCTH

YceTpoiicTBO  arjioMepalmoOHHOM MaliuHbl  KOHBeepHoro Ttumna. OcHoBHble TOI]
COBPEMEHHOM arJioMallIuHbl

VYerpoiictBo noMenHoi neun. OcHoBHbIe TOII coBpeMeHHON JOMEHHOM MeYH.

YCTpOHCTBO KHCIOPOJHOTO KOHBEpPTEpa C BEPXHEW, HIDKHEH M KOMOMHHPOBAHHOM
[MOJa4Yed Ny Th.

VYerpoiictBo  pabodero mnpoctpancTBa BbicokomomiHoW JICII. OcnoBubie TOII
coBpemenHoi J[CII.

OcHOBHBIE  aHajJoOrd  cymiecTBylImx B P®  KuCI0pom0-KOHBEPTEPHBIX U
CTaJICTIJIaBUIbLHBIX [IEXOB

Konctpykius, obopynoBaHue OTIEICHUN KOHBEPTEPHOTO I1€Xa W OPraHU3alMOHHO-
TEXHUYECKUE PEIICHUS TI0 UX TTPOCKTUPOBAHUIO

Kouctpykiusi, o0opyaoBaHHe JTOMEHHOTO IleXa M OPraHu3allOHHO-TEXHUYECKUE
[pEIEHUS TI0 UX MTPOCKTUPOBAHUIO

Kouctpykius, o000pynoBaHue OTeNeHUN arlIoMepallMOHHOTO [1eXa U OpraHUu3alMOHHOA
TEXHUYECKUE PEIICHUS TI0 UX TTPOCKTUPOBAHUIO

Kouctpykiusi, oOopynoBaHuEe OTICNCHUN  AIEKTPOCTANCIUIABHIBHOTO IIeXa U
OpraHU3aIMOHHO-TEXHUYECKUE PEIICHUS 10 WX TPOESKTHPOBAHUIO

dyTepoBKka KOHBEpPTEPa: BUI IPUMEHIEMBIX OTHEYTIOPOB U TPEOOBaHUS K HUM

dyTepoBKa TOMEHHOM MeUn: BUIBI TPUMEHSIEMBIX OTHEYIIOPOB M TPEOOBAHUS K HUM

®yreposka JICII: BuIbI IpUMEHSIEMBIX OTHEYITOPOB M TPEOOBaHUS K HUM

OIIK-5.2 OneHuBaeT pe3yJbTaThl Hay4HO- [Iepeuens TEOpETUUECKUX BOIIPOCOB:

TCXHUYCCKUX pa3pa60T0K MO0 COBOKYITHOCTH
MCTOHOJOTUYCCKUX TPHU3HAKOB IJIA BBI60pa

ITo mpenctaBnenasiM TOIl MeTamurypruueckoro mporecca CAenaTh aHaau3 pPabOTh

arperara.
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OINTUMAaJIbHBIX peneHuit 10 ChopmynupoBaTth TEMY, aKTyalbHOCTh, THIIOTE3Y, II€JIb, 3aa4H, WUCCICAOBAHUS IPHU
COBEPIIICHCTBOBAHUIO cyuiecTByromux mpoexkrupoBanun KKII, eciin npeameTom uccineqoBaHus SBISIETCA CKPATHOM MTPOJIET
TEXHOJIOTHYECKUX MPOIECCOB B ChopmynupoBaTth TEMY, aKTyalbHOCTh, THIIOTE3Y, II€JIb, 3a1a4H, WUCCICAOBAHUS IPHU
METAUTYPTUYECKOM OTpacid M CMEXKHBIX [[IPOEKTUPOBAHUHU JIOMEHHOIO 1[€Xa, ECIU MPEAMETOM HCCIIEIOBAHUS SBJISETCS Ta3004YUCTKA
obnacTax Onucarp TOCTOMHCTBA M HEJIOCTATKH MPECTABICHHBIX TPOQHUICH TOMEHHBIX Ieuei
Onucarb JOCTOMHCTBA | HEJOCTATKU MPECTABICHHBIX cxXeM IICXOB
METaJULyprHueCcKOoro Mpou3BOICTBA
OCHOBHBIE aHAJIOTH CYIIECTBYIOMUX B PD 1OMEHHBIX 11€XOB
OCHOBHBIE aHAJIOTH CYyIIECTBYIOIKX B PD ariioMepanmoHHbIX LEXOB
CTpyKTypa U IJIAaHUPOBKA COBPEMEHHOTO arjioMepalimoOHHOro 1exa
CrpyKTypa U MJIaHUPOBKA COBPEMEHHOTO JOMEHHOI'O 1I€Xa
Crpykrypa u mnanupoBka copemenHoro KKIJ|
OIIK-5.3 CuctemaTuzupyer ¥ 0000MIAeT OMBIT IS Ilepeuens TeOpeTUUECKUX BOMPOCOB:

000CHOBaHUS BBIOOpA ONTUMAIBHOTO
peleHus npu pazpaboTKe MHHOBAIMOHHBIX
TEXHOJIOTHYECKUX TIPOLIECCOB B OOJIACTH
METaJUTypruy U METAII000paboTKH

KoncTpykuus, o0opynoBaHue OTIENEHUM KOHBEPTEPHOIO I1I€Xa W OpraHU3alMOHHO-
TEXHUYECKHE PELIEHUS 110 UX IPOECKTUPOBAHUIO

KoHncTpyknusi, o0opyaoBaHHE JOMEHHOTO I1€Xa W OpraHu3aliOHHO-TEXHUYECKUE
pELIEHNUS 10 UX POEKTUPOBAHUIO

Konctpykuus, 000pynoBaHU€e OTAEICHNN arjJoMEepalMOHHOIO 11€Xa U OPraHU3alOHHOH
TEXHUYECKHE PEIIEHUS 110 UX POEKTUPOBAHHIO

KoHcTpyknus, 000pyfoBaHHE OTHEIEHUH  AJIEKTPOCTANICIUIABUIBHOIO
OpPraHU3alMOHHO-TEXHUYECKHUE PELIEHUS 110 UX POEKTUPOBAHUIO

[TpuHIMI pacyeTa KOJIMYECTBA Ta300YMCTHOrO OOOpYAOBaHUS NPU MPOEKTUPOBAHUU
TTOMEHHOTO 1I€Xa

Ilo mpencraBieHHON cXeMe IeXa OINPEAENINTh METALTYPrU4ecKOe NPEANpPUATHE, B
COCTaBe KOTOPOIO JEHCTBYeT OOBEKT MPOEKTHPOBAHUS, CAETAaTh aHAIM3 pallMOHATIM3AIMU
[pacroJiokeHus: 000pyI0BaHUS

[Tpuniun pacyera KoinMyecTBa OYHKEPOB MpPH MPOEKTUPOBAHUM IIUXTONOAAYH
JIOMECHHBIX IIEX0B

ITo mpencraBneHHOMY PUCYHKY ONUCATh NPO(QMIb CTAJIEIIaBIIIBHOTO arperaTa.

Onucatb TOCTOMHCTBA U HEJJOCTATKU MPEJICTABICHHBIX MpOoduieii ToOMEHHbIX reyeit

nexa u

Ilo HpeHCTaBHeHHOﬁ CXCMC IMCXa ONpCACIIMTb MCTAJUTYPIrUUCCKOC TMPCANPUATUC, B
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COCTaBe KOTOPOIO AEHCTBYET OOBEKT

[TpuHMn pacdera KOJIMYECTBA Ta300YMCTHOTO OOOPYAOBAaHUS MpPHU IPOCKTHPOBAHUY]
JTOMEHHOTO 11€Xa

[lpuniun pacyera KoinM4ecTBa OYHKEPOB MpPH MPOSKTUPOBAHUM IIUXTOIOAAYH
JTOMEHHBIX LIEXOB

IIpuHuum pacyera Koau4yecTBa COBKOB Ipu npoektupoanuu KKI]

ITpyHIMN pacueTa KoJaudecTBa NUIaKoBbIX yaul npu npoektupoBanuu KKII u SCIILL

IHNPOPECCHOHAJIBHBIE KOMIIETEHIIMH

IK-1 — Cnocoden AHAJIU3UPOBATH NMMOKA3aTEC/IN TEPMOAUHAMUICCKHUX, TCNJOBLIX U XUMHNYECCKHUX ITPOLECCOB B I[OMeH]-[Oﬁ IJIABKE

Teopust npoueccoB MPOU3BOACTBA YYIr'yHa

IK-1.1

OuenuBaet TEKYILYIO
MIPOU3BOJICTBEHHYIO CHUTYallMIO, TapaMeTpbl
U TI0KAa3aTelu TEXHOJOTMYECKUX IPOILIECCOB
MPOU3BOJCTB  arjJOMEPallMOHHOM  IIMXTHI,
MPOBOJUT  TEXHUYECKYID  JIMATHOCTHKY
o0opymoBaHus arJIoIOMEHHOTO
MIPOU3BOJICTBA

Ilepeuenv meopemuueckux 60npocos K 3auémy:

1. Tloka3arenu TEpMOAMHAMMYECKUX, TEIUIOBBIX W XMMHUYECKMX IPOLIECCOB B
TOMEHHOW  IUIaBKE Ha  OCHOBE  HMH(OPMAIMH,  XaPaKTEPU3YIOUIEH  TEKYIIyIO
[IPOM3BOJICTBEHHYIO ~ CHUTYallMI0 [0  TIOKa3aTeslssM  TEXHOJOIMYECKHMX  IPOLIECCOB
ary10JIOMEHHOIO ITPOU3BOJICTBA

2. llokazatenn TepMOAMHAMHYECKHUX, TEIUIOBBIX W XHUMHYECKHX IIPOLIECCOB B
TOMEHHOM  IUIaBKE Ha  OCHOBE  IapaMEeTpOB,  XapaKTEpU3YIOUIMX  IUIAHUPYEMBIE
[TPOU3BO/ICTBEHHBIE 3aJaHUS

3. Tlokazarenu TepMOAMHAMMYECKUX, TEIUIOBBIX M XHUMHUYECKHUX IIPOLECCOB B
TOMEHHOH IUIaBKE HAa OCHOBE NOKA3aTeNH, NCIOJIb3YEMBIX U1 KOHTPOJIS ChIpbs, MaTEPUAJIOB,
MCIIPAaBHOCTH 00OPYI0BaHUS M TEKYIIMX OTKJIOHEHHH OT 33JJaHHBIX TapaMETPOB.

4. dopMupoBaHKE YYTyHAa U NEPBUYHBIX, IPOMEKYTOUHBIX U KOHEUHBIX IIIJIAKOB IO BBICOTE
TOMEHHON IeuYd MO pe3yibTaTaM aHajiu3a U 00paboTKM MH(OPMALMOHHBIX IOTOKOB U
MCTIOJIb30BaHUS HH(POPMAITMOHHBIX MOJIEIEH.

5. [lonHbINA TEXHOIOTUYECKUHN UK TOTyYEHHUS YyTryHa 10 pe3yibTaTaM HU3y4eHUsT MUPOBBIX
pecypcoB HH(pOpMAIMK O IIpoIieccax MPOU3BOICTBA YyTyHA.

6. Bunbl 4yryHOB M OCOOEHHOCTH UX MPOM3BOJCTBA MO pe3yJbTaTaM H3Y4YE€HHUS MHPOBBIX|
pecypcoB HH(pOpPMAIMHK O MPOLEccax MPOU3BOACTBA UYTyHA.

7. Tlokazarenu, XapaKTepU3yIOIIHe CBOWCTBA IIUIAKA, W BIWSHUE MX Ha padOTy JOMEHHOM
eyl [0 pe3ylbTaTaM M3y4eHHs MHPOBBIX pecypcoB HH(OpMamuum o mpoleccax
[TPOM3BOJICTBA YyT'yHA.
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8. AHalu3 TEXHOJIOTMYECKUX IPOLIECCOB sl BbIOOpa MyTei, Mep U CPEACTB YIpaBJICHHUS
KaueCTBOM 4YyI'yHa, B TOM YHUCJIE [l CHUKEHUS COACPKAHUE CEPBI B HEM.

9. OcHOBHBIE HAIIPABJIEHUSI Pa3BUTHSI IPOU3BO/ICTBA UyTyHA.

10. MHHOBalLMOHHBIE MEPOIPUATUS IO COBEPUICHCTBOBAHMIO IPOW3BOACTBA YyryHa B
YCIOBUSAX OINPEACIAIOIECH pPONM CHIOBOIO B3aUMOJEHCTBHS IIOTOKOB IIMXTHI M rasa B
BEpXHEN U HMXKHEW 30HaX JTOMEHHOMW IEeUN.

[K-1.2

Pemaer npodeccronanbHble 3amauu
M0  TUIAHUPOBAHUIO  MPOU3BOJICTBEHHBIX
3aJaHUil U  KOPPEKTUPOBKE  MPOIIECCOB
MIPOU3BOJICTBA arjoJIOMEHHON MPOAYKIHH C
000CHOBaHHEM TMPHUHATHIX TEXHUYECKUX U
TEXHOJIOTHYECKUX MEp

Ilpumepnuvle npakmuyeckue 3a0anus:
[IpoBectr 0030p MUTEPATYPHI IO 33TAHHOM TEMATHKE.

CocTaBUTh AaHHOTAIIMH IO BBISIBJICHHBIM UCTOYHHKAM
BBISIBUTH KITIOYEBBIC CJI0BA B BBISIBJICHHBIX UCTOYHUKAX
PazpaboraTte  TecToBBIC HanOoJee
CyLIECTBEHHON MH(OpMalUU.

3aJaHus A0 YrayOJI€HHOro  M3y4eHHus

IK-1.3

OcymiecTBiseT KOHTPOJb  ChIPbS,
MaTepHaloB, UCIPABHOCTH O0OpPYIOBAaHUS H
TEeKyIIMX  OTKJIOHEHUH  OT  3aJlaHHBIX
napaMeTpoB s obecriedeHus TpeOyemoro
KayecTBa arjIoJIOMEHHON MpOAYKLUUH B
npolecce ee IPOU3BOACTBA

3adanue na pewienue 3a0avu:
[To mpencraBneHHOW B 00pa3oBaTeNbHOM MOpTale METOJUKE BBITIOTHUTH PACUET
CHIDKEHUS YACIBHOTO PacXo/ia KOKCa MOBBIIIEHUEM COJICPKAHUS Keje3a B IITUXTE.

PecypcocOeperaioniie TeXHOJIOIMM B YePHOIl MeTALTYPIruu

[K-1.1

OneHuBaeT TEKYUIyI0 IPOU3BOICTBEHHYIO
CUTyallM0, IapaMeTpsl M  IOKa3aTeian
TEXHOJIOTMYECKUX IPOLIECCOB IPOU3BOICTB
arJIoMepaluOHHOU LIUXTHI, IIPOBOJUT
TEXHUUYECKYI0 JHMAarHOCTUKY OOOpYyIOBaHUS
arJIOZJOMEHHOT'0 IPOU3BOJICTBA

[lepeyeHb TEOPETUYECKUX BOIIPOCOB:
1. HenocraTku TpaJULIMOHHBIX CIIOCOOOB MPOM3BOJICTBA KEIE30PYTHOTO CHIPbSL.
2. Tloxa3zaTenu ariioMepanoHHOTO TpoIiecca.
3. BuusHue pa3nuyHbIX (AKTOPOB Ha IMOKA3aTENU arjioMepaliioHHOro mpolecca
4. CocraB arioMepanOHHbII X THI.
5. CoctaB arnoMepanroHHON IIMXThI B 3aBUCKMOCTH OT PAa3JIMYHbIX (PaKTOPOB
6. OOGopymoBaHHe, UCTIONB3YeMOE JIJIsl IOATOTOBKH arJIOMEPAIIMOHHON IITUXTHI.
7. OCHOBHOE U BCIIOMOraTejIbHOe 000pyA0BaHHE JOMEHHOIO Ipoliecca.
8. BnmsHme  pasnmuuHBIX  (QaKTOPOB  Ha

TEXHUKO-3KOHOMHYCCKHE IIOKa3aTCIy|

ArJIOMCPAallMOHHOTO U TOMCHHOT'O ITPOLICCCOB
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IIK-1.2 Pemaer mpodeccuonanbuble 3agadud 1O [lepeueHb TEOPETHUECKUX BOPOCOB:
TUTAHUPOBAHUIO MTPOU3BOJICTBEHHBIX 3a/1aHuil (1. OCHOBHBIC HANIPABIICHUS PA3BUTHUS TEXHOJIOTUH C IENBI0 PECYPCOCOSPEKECHHUS.
U KOPPEKTUPOBKE MPOIECCOB Mpou3BojcTBa (2. [Ipon3BoacTBO 0c000 YUCTHIX UYTYHOB U CTaslel
arJoJJOMEHHON MPOAYKIMH ¢ obocHOBaHHEM (3. IlepcrieKTUBHBIC HANpaBlieHHUs] pa3paOOTKA HOBBIX TEXHOJOTMHA M TEXHHUKH W3BICUCHUS]
MPUHSITHIX TEXHUYECKUX U TEXHOJIOTHYECKHUX JKese3a U3 PyIHOTO U TEXHOTEHHOTO ChIPbsS, BHIIIABKH 0CO00 YUCTON CTalIN
Mep 4. beckokcoBble (BHEIOMEHHBIE) TIPOLIECCHl M3BICUEHUS JKelie3a U3 PYIHOTO H
TEXHOTEHHOT'O CBHIPbS
5. Knaccudpukanmss cnocoOoB  OECKOKCOBOTO — WM3BJICUCHHS  JKelie3a, KpaTkKas HX|
XapaKTepUCTHKA
IIK-1.3 OcyiecTBisier KOHTPOJIb CBIPBS, [lepeueHpb TEOpETHUECKUX BOIPOCOB:
MaTepuaioB, UCHpaBHOCTH obopynoBanus u | 1. Tlokazarenu kadecTBa CHIPHEBBIX MATEPHANIOB ISl arflIOMEPAI[MOHHOTO U JIOMEHHOTO
TEKYyIIMX  OTKJIOHEHHWH  OT  3aJaHHBIX MPOU3BOJICTB
napaMeTpoB s obecriedeHus: Tpedyemoro | 2. Brnusinue pexuma paboTel 000pyA0BaHHS Ha KAYECTBO MOJIy4aeMOil MPOIYKIUH.
KayecTBa arJIOIOMEHHOW TPOAYKIMH B | 3. BnusiHue u3mMeHeHHsI TEXHOJIOIMUECKUX ONEpaluil 10 MPOU3BOJCTBY arjiomMepara Ha
IIPOLIECCE €€ TPOU3BOJCTBA Kae4CTBO KOHEYHOM MPOAYKIIUH.
4. PecypcocOeperatoiiue TEXHOJIOTUU B IMPOIECCaX arjioMEpallMOHHOTO U JIOMEHHOTO
IIPOU3BOJICTB.

HpHK.TIaIlHaH TEPMOAMHAMHUKA U KHHETHKA

[K-1.1

OnenuBaer TEKYILYIO
IIPOU3BOJICTBEHHYIO CUTYallMI0, MapaMeTphbl
U TIO0KAa3aTeIN TEXHOJOTUYECKUX IPOLIECCOB
MPOU3BOJCTB  arjOMEpaliOHHOM  IIUXTHI,
IIPOBOAMT  TEXHUYECKYK)  JMATHOCTUKY
o0opyoBaHus arj10JIOMEHHOT 0
IIPOU3BOJICTBA

[ IpumepHblli nepeyeHb meopemuyeckux 60NPOCoO8 0 3a4ema.

1. Posb mporieccoB ropeHus B MpoIieccax MPOU3BOJICTBA YEPHBIX M IIBETHBIX METAJIJIOB.

2. TepMmoanHaMMKa Kak Hay4YHas OCHOBAa aHalM3a PAaBHOBECHOTO COCTOSHHUS TPOIECCOB
TOpPEHHUS.

. Koncranra paBHOBecus peakiiuii TOpeHus ra3000pa3Horo, >KUIKOT0 M TBEPAOTro TOILTHBA.
. TepmonHaMuKa peakiuii TOpeHust ra3oB (MOHOOKCH A YTIIEpO/1a, BOJOPOAA).

. TepMoiHaMuKa peakiuy BOASHOTO Ta3a.

. Tepmoannamuka peakunu benna-bynyapa.

. O01Ire 3aKOHOMEPHOCTH OKUCJICHHSI METAJNIOB ¥ BOCCTAHOBIICHUSI OKCHJIOB.

. YIIpyrocTh TUCCOIUAIIAN OKCHIIOB.

. KocBeHHOE BOoCCTaHOBIIEHHE OKCHJIOB JKelle3a.

. [IpsiMoe BoccTaHOBIICHHE OKCHJIOB JKee3a.

. BoccTranoBnenmue okcu10B 3 pacTBopa.

INUS IS I NS R O N N N Y]
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5. BoccTaHoBieHHE OKCUIOB C IIEPEXOJIOM METaJlIa B PacTBOP.
1. OO6mue 3aKOHOMEPHOCTH OKHCIUTEIHbHO-BOCCTAHOBUTEIIBHBIX IPOLIECCOB C YYaCTHEM
MeTasula U [IUIaKa.
2. OKHCcIIeHne-BOCCTaHOBJICHNE MapraHiia u (pochopa mpu BBITUTABKE CTAIH.
3. PaBHOBecHe peakiuii OKUCICHHs yIiIepoia IIPH BhIMJIABKE CTAJIH.
4. TepmoauHaMuKa npoliecca riry0oKkoro o0e3yriepoKuBaHus METALIA [P BBIIIJIABKE CTAJIH.
5. Kuneruka o6e3yriiepokMBaHusl MeTajjla P BBIILUIABKE CTAJIH.
I1K-1.2 Pemaer npodeccroHanbHble 3a1a4u [IpakTnueckoe 3aanue:
0  IUIAHUPOBAHUIO  IPOU3BOACTBEHHBIX PaccuuTarh ropeHue TBep0ro TOIIMBA C HJIEMEHTHBIM aHAJIM30M Ha CYXYIO Maccy:
3aJ@aHUd ¥ KOPPEKTHUPOBKE  IPOILIECCOB 1) Onpenenuth HEOOXOIUMBII 00bEM KHUCIOPO/Ia Ha TOPEHUE TBEPAOTO TOILIHNBA;
IIPOM3BOJICTBA arjoOMEHHOM HPOAYKIHUH C 2) Onpenenuts cocTaB U 00bEM MPOAYKTOB FOPEHUS TBEPJOr0 TOILUINBA;
00OCHOBaHHMEM TIPUHATHIX TEXHUYECKUX H 3) Onpenenuth KaTOPUMETPUIECKYIO TEMIIEPATypy TOPEHHs TBEPIOTO TOILINBA.
TEXHOJIOTHYECKUX MEp
IIK-1.3 OcyiecTBiieT  KOHTPOJb  ChIPbA, [IpuMep npakTUYECKOTO 3a1aHUSL:
MaTepHajIoB, UCIIPABHOCTH 00OpPYJOBaHUS U 2. Ananu3 ¢a30BOi TuarpaMMbl JByXKOMIIOHEHTHBIX CUCTEM.
TEeKYyIIUX  OTKIIOHEHWH  OT  3a/JaHHBIX | BBIUEPTUTH AMarpaMMy COCTOSIHUS CUCTEMBI ZI - V B KOOpAWHATaX TeMIlepaTypa-cocTas ( B

napamMeTpoB Uil o0ecriedeHuss TpeOyeMoro
KayecTBa arjJioJJOMEHHON MNpOAYKLUUH B
npolecce ee IPOU3BOJICTBA

MacCCOBBIX IPOLICHTAX).

a) YKasaTb, €CTh JIM B CUCTEME XMMHUYECKUE COEAMHEHHUS, UX YHUCIIO, XapaKTep IUIaBJIECHUS,
XMMUYECKUI COCTaB U mpocTeiiime GopMyIbl.

0) OTMETUTH TUHUM JTUKBHyCA, conuayca. OnpenenuTs nois yCTOMUNBOCTH ¢as.

B) YKa3arh, €CTh JIM B CUCTEME JIMHUM O€3BapHaHTHBIX PaBHOBECHH, M KaKUM TeMIepaTypaM
OHM oTBedaroT. OnpenenuTh COCTaBbl PaBHOBECHBIX (a3 U HamMcaTh ypaBHEHUS
[IPEBPALCHNM, MPOTEKAIOIIUX MIPU OTBOJE TEIIa P KAKIAOW U3 YKa3aHHBIX HA Juarpamme
TEMIEpaTypax, OTBEYAIOIINX O€3BapUAHTHBIM PAaBHOBECHSIM.

r) Ilpocnenuts 3a u3MeHeHHEM (PAa30BOIO COCTOSHHUS CIUIaBOB, cojaepkamux S5 u 40%
BEIIIECTBA

V' COOTBETCTBEHHO IPY MOHM)KEHUH TEMIEpaTyphbl OT 2000°C 10 500°C.

n) M3o00pazuth (crmpaBa OT AuarpaMMmbl C OJMHAKOBBIM MAacIITabOM IO TeMIepaType)
CXEMaTHUYECKUIl BHJ KPUBBIX OXJQXKICHUS OHTUX CIUIAaBOB (MacmTad MO OCH BpPEMEHHU
[IPOU3BOJIEH).

C) Paccuurath MaccCy JKUIKOU (I)EBLI N KOJIMYCCTBA BCIICCTBA V B Heﬁ, CCJIn 061_[12151 Macca
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cuctemsl 14 xr, Temneparypa 1400 °C,a cymmapHoe coaepxkanue V B cmecu a3z 70%.

CKBO3HBIE METAJLUIYPIrH4€CKHE TCXHOJOIUH

IK-1.1

OuenuBaer TEKYIIYIO
IIPOU3BOJICTBEHHYIO CHUTYaIMIO, TapaMeTpbl
U TIOKAa3aTeld TEXHOJOTHYECKUX IMPOILIECCOB
MPOU3BOJCTB  arjOMEPallMOHHOM  IIMXTHI,
MPOBOJIAT
000pyI0BaHUs

IIPOU3BOJICTBA

TEXHUYCCKYIO ANAarHoCTUKY

arJlIogJOMCHHOI'O

IIpumepHBIi NepevyeHb TeOPETHYECKUX BONMPOCOB K IK3aMeHY:
e Poub yepHBIX METAIUIOB B c(hepe YeTOBEUECKON AEATEIbHOCTH
e Yro Takoe uyryn?
e (OOwias cxema NpOU3BOICTBA YEPHBIX METAJIJIOB.
e (OCHOBHO€ pa3janyuue YyryHa U cTaiau?
e OOmass cxema NPOU3BOJACTBA YEPHBIX Mecto

METAJLIOB. METaJULypru4eCcKon

MIPOMBIIIJICHHOCTH B 9KOHOMHKE CTPAaHbl U MUPA B 1IEJIOM
e [lepcrieKTUBBI U MOTEHILIMAT PA3BUTHS Pa3BUTHS YepHOU MeTaurypruu PD

e XUMHUYECKUH COCTaB JKENE3HbIX pyA. TpeboBaHHS K KadyecTBY >KEIE3HBIX Pyl U
HEOOXOIMMOCTh ITOATOTOBKH UX K JOMEHHOH IIJIaBKE
e Tumbl XeNne3HbIX pyd MO pynooOpasyromeMy MuHepany. OCHOBHBIE MECTOPOXKICHUS]
JKEJIE3HBIX PYA.

e  Dr0CHl TOMEHHOW MIaBKH, TEXHOT€HHOE ChIPBE.
e (CmocoObl TOATOTOBKM pPYyJ K JOMEHHOW IuUiaBke. Ha3zHaueHue M XapaKTepUCTHKA
CIIOCO0OB OKYCKOBAHUS JKEJI€30PYAHBIX MaTEPUAJIOB.

e (CymHOCTb arjaoMepaloHHOTO Ipolecca.

e [lpsMoe H KOCBEHHOE BOCCTAaHOBJIEHHE OKCHUIOB.
CpaBHeHME NPSIMOTO U KOCBEHHOTO BOCCTAHOBJICHHS.

Ocobennoctu. [lokazarenu.

e BoccraHnoieHue KpEMHUs, Mapraiiia, BaHaas U TUTaHa B }IOMeHHOﬁ IIeyu.
rcyax.

CocTaB KOHEUHOTo 1iaka. TpeboBaHus K IUIaKaM.

e IloBenenue u GanaHc cepsl B JOMEHHOM neun. BHenoMeHHas necyinb(ypanus 4yryHa.
e OCHOBHBIEC TyTH U CIIOCOOBI CHMYKEHUS pacxo/1a KOKca IPpH BhIIJIaBKE YyTyHa.

e OOmiee ycTpoiicTBO U cOCTaB KOMILIEKCA JOMEHHOMU MEYH.

® 06pa3OBaHI/IC YyT'yHa B JOMEHHOM meuu. Buasl YYTYHOB, BBIIUIABIACMbBIX B HJOMCHHBIX|

e [llnakooOpa3zoBanue B foMeHHOU neyu. [lepBUUHBIM, TPOMEXYTOUHBINA, KOHEUHBIN HUTAK.
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e Brimyck u yOopka mpolyKTOB IIJIaBKH. JINTEHHBIN ABOP.

IIK-1.2 Pemaer npodeccroHabHBIE 3a1a4u IIpumepHbIii NepevYeHb NPAKTHYECKUX 3aaHUI:
M0  IUIAHUPOBAHWIO  MPOM3BOJCTBEHHBIX |- OMPEICIUTH OKUCIUTENBHYIO CIOCOOHOCTH arfiomepara, conepskamiero 60 % Feqgy, 1 15 % FeO.
3aJaHUil U  KOPPEKTUPOBKE MPOILIECCOB |- OMPEEIUTh OKUCIUTENBHYIO CIOCOOHOCTH OKAMHBIL, coaepxartieit 70 % Feqsy 1 73 % FeO.
MPOM3BOJICTBA arJI0OJJOMEHHOM MPOAYKIIMU C |- CKOJIBKO M3BECTH, coxepikaiieit 85 % CaO, motpebyercs mist onuvtakoBanus 0,7 % Si B 300 1
000CHOBaHHEM MPHUHATHIX TEXHUYECKUX U PKUIKOTO METalIa, €CJIM OCHOBHOCTH IIlIaka-3,5 ?
TEXHOJIOTHYECKUX MEp

I1K-1.3 OcymecTBiser IIpuMepHBbIii NepedyeHb NPAKTHYECKUX 3aJaHUI:

KOHTpPOJIb  ChIPbS,
MaTepHaloB, UCIPABHOCTH OOOpPYIOBAaHUS H
TEKYyIIUX  OTKJIOHEHUH 3aJlaHHBIX
napamMeTpoB JUisl oOecriedeHus: TpedyeMoro
KauecTBa AarJIOJOMEHHOM INPOAYKLHH B

nmponecce €€ Npon3BOACTBA

oT

- Ha CKOJIBKO TIOBBICUTCSI OCHOBHOCTD IIJIaKa, €CJIM K 35 T muiaka, cogepskamiero 43 %
CaO u 13 % SiO, no6aButh 7 T u3BecTH, coaepxkamei 87 % CaO u 2 % SiO; ?

IIpousBoacTBoO KOKCa

[K-1.1

OnenuBaet TEKYILIYIO
IIPOU3BOJICTBEHHYIO CUTYallUI0, MapaMeTpbl
U TI0Ka3aTelId TEXHOJIOTHYECKUX IPOILIECCOB
IIPOU3BOJCTB  arjOMEPAallMOHHOM  IIUXTHI,
IPOBOAUT  TEXHUYECKYI0  JMArHOCTUKY
000pyI0BaHUS arJ1I0JOMEHHOT 0
IIPOU3BOJICTBA

Teopernyeckne BONPOCHL:

1. ITosiBneHne KOKCca

2.IIpousBoacTBO KOKca. [lepBble KOKCOBBIE MeUn

3. Kokc 1 IpoAyKThl KOKCOBAHHUS

4. OcHOBHBIE CBOICTBa KOKCa

5. OCHOBHBIE TEXHOJOTUYECKUE ONIEPALIUU ITPOLIECCA IPOU3BOICTBA KOKCA

6. [locnenoBarenbHOCTh OOCIYKUBAaHUS Meuel (CEpUHHOCTD); CEPUITHOCT Ha 3aBOJaxX
Poccun

7. IlpuHumn BeIOOpa cepritHOCTH

8. I'paduku BbIaun KOKCa (HEMPEPBIBHBIN, IUKITMYHBINA, TOTYIUKIAIHBIN)

9. [Ipeumy1iecTBa HUKINYHOTO Tpaduka

10. 3arpy3ka nedeii: OT yrJenoAroTOBUTENBHOIO 1I€XA O KaMepbl KOKCOBAaHUS

11. KonTposib KauecTBa 3arpy3ku; HOpMa 3arpy3Ku; Bpemsi 3arpy3Ku

12. IlprunHbI BBIIOIHEHMSI CIIEHHUATIBHBIX HOPM IIPH 3arpy3Ke KaMep KOKCOBAHMSI

13. PaznuuHble MeTO/1bI 0€3/IbIMHOMN 3arpy3KH; KpaTKasi CyIIHOCTh METOJOB U T.JI.
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I1K-1.2 Pemaer npodeccuoHanbHbIe 3a7a4H Pemnte 3amauy u3 nmpodeccuoHaIbHON 00J1aCTH:
M0  IUIAHUPOBAHHWIO  MPOHU3BOJICTBEHHBIX Paccuntarh rol0BYH0 TPOW3BOIUTEILHOCTh OJHOW TEYHM W KOKCOBOH Oarapew IO
3aJaHMil ¥ KOPPEKTHPOBKE IPOIECCOB [KOKCY 6%-Hoii Biaxknocty u mmxte: WP -8.9; A°=73; V' = 28; SCO@H. —2,03; N®-1,90. Bec
MIPOM3BOJICTBA arJIOJIOMEHHOW MPOMYKIIUU C 3argy>i<aeM0171 IIUXTHI B KaMepy MPUHATH, UCXO/s U3 HACBITHOTO Beca padoueit muxtel — 0,8
000CHOBaHHEM TIPUHATBHIX TEXHUYECKUX U [T/M".
TEXHOJIOTHYCCKHUX MEp

I1K-1.3 OcymiecTBIIET  KOHTPOJIb  CHIPbS, 3amaya MO KOHTPOIIO MCHPABHOCTH O0OOpYAOBaHUS M TEKYIIUX OTKJIOHEHHH OT
MaTCpralIoB, UCIIPABHOCTHU O60py,[[0BaHI/ISI u 3aJaHHBIX HapaMeTp()B:
TEKYIIMX  OTKJIOHEHWH  OT  3aJaHHBIX

napamMeTpoB Uil oOecriedeHuss TpeOyeMoro
KAauecTBa  arjoJOMEHHOM IpPOAYKIMH B
IIPOLIECCE €€ TPOU3BOJACTBA

Onpenenutb COMPOTUBICHUE pereHepaTopa Ha HUCXOSIIIEM MMOTOKE MEXK1Yy TOUYKaMU
4, 5.

JlaBneHue B MOJCBOJOBOM MpocTpaHCTBe pereneparopa P, = —80 Ila, B momoBoMm
kaHane P 5 = —110 [la, Temneparypa Bo3ayxa B TyHHene — 15 °C, mpoayKTOB cropaHus
BBepxy pereHeparopa — 1300 °C, B momoBom kanase — 290 °C; MmIOTHOCTh MPOIYKTOB

cropanus — 1,4 KI/HM

HpOI/BBOIlCTBeHHilﬂ - HAYYHO-UCcJIeA0OBaTEC/IbCKasd paﬁoTa

IK-1.1 OneHuBaeT TEKYILYI0 IPOU3BOJCTBEHHYIO [TpumepHbIe TeOpeTHYECKHE BOIPOCHI
CUTyalluio, TmapaMmerpsl W  nokazarenu | 1. Otanbl HayuHoro uccienoanus. [lonpo6HO 006 00beKTHOI 00s1acTH, 00BEKTE U
TEXHOJIOTUYECKUX MPOLIECCOB MPOU3BOJICTB npeamere uccienoBanud. [lpusectu mpumep.
arJIoMeparuOHHOU IIAXTHL, npoBOIUT | 2. DTtambl HaydyHOTO uccienoBaHus. [logpoOHo o Teme nccnenoBanus. [IpuBectu mpumep.
TEXHUYECKYI0 JIMarHOCTUKY o0opynoBaHus | 3. OOIIeHay4YHble METO/bl HAYYHOTO HCCIIETOBaHMS.
arJo010MEHHOTO TPOU3BO/ICTBA 4. DMIHUPUYECKUE METOBIHAYYHOTO HCCIEIOBAHUS.
5. Buasl MmogenupoBaHus
I1K-1.2 Pemaer mpodeccuonanbHple 3amayd 1o [IpuMepHBIe TpaKTUYECKUE 3aJaHUS:

IUTAHUPOBAHUIO IPOM3BOJICTBEHHBIX 3a/laHUM
U KOPPEKTHPOBKE MPOIECCOB MPOU3BOJICTBA
arJoJJOMEHHON MPOAYKIMH C 0OOCHOBaHUEM
NPUHATHIX TEXHUYECKUX M TEXHOJIOTHIECKUX
Mep

1. ChopmynupoBaTh TEMY, aKTyaJIbHOCTb, TUIIOTE3Y, 11€JIb, 3a/1a41, METOJAUKY BO3MOXHOT'O
UCCIIEIOBaHMsI, €caM  OOBEKTOM  HCCIEAOBaHMs  SBJSIETCS  CTaJCIUIABUIIBHOE
IIPOU3BOJICTBO, & IPEJMETOM — [1€Yb-KOBIIL.

2. ChopmynrpoBath TEMY, aKTYalIbHOCTh, TUTIOTE3Y, 1€]Tb, 331a4Hl, METOJHKY BO3MOKHOTO

UCCICa0BaHusA, CCIN 00BEKTOM HCCJICAOBAaHUS SBJIACTCA NOMCHHAS I€Yb, 4 IPEAMCTOM —
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JyTheE.
IK-1.3 OcyuecTBisieT KOHTPOJIb CBIPb, [Ipumepnsbie 3a1aHUs:
MaTepuaioB, UCIPaBHOCTH oOopynoBanus u| 1. CdopMymupoBarh TEMY, aKTyalIbHOCTh, TUTIOTE3Y, I1€7Th, 33/1a4l, METOAUKY BO3MOKHOTO
TEKYIIMX  OTKJIOHEHUH  OT  3aJIaHHBIX HCCIIEAOBAHUS IO CIICAYIOIMM UCXOIHBIM JTAHHBIM: OOBEKT MUCCIICIOBAHMUS -

napameTpoB sl o0ecriedeHus: TpedyeMoro
KauecTBa ariioJIOMCHHOH MPOAYKUUH B
nporecce ee IpOonu3BOJICTBA

CTaJICIUIaBWIBHOE ITPOU3BOICTBO, IPEAMET — Bakyymarop. lIpencraButs npeseHranuio B
COOTBETCTBHUHM C IPUHATHIMU HOPMAaMH U CTaHAAPTaMHU.

2. CdopmynupoBaTh TEMY, aKTyalIbHOCTb, TUIIOTE3Y, LEJNb, 33249, METOAUKY BO3MOKHOTO
HCCIIeIOBaHMsl, €clii 00beKTOM HcciieoBanus ssisercs MHII3, a npenmerom —
CKOPOCTb BBITATMBaHMA. [IpeICTaBUTh NPE3EHTALMIO B COOTBETCTBUU C IPUHATHIMU
HOPMaMU U CTaHJapTaMHU.

3. IlpencraBuTh pe3ynbTaThl HCCICTOBAHUS IO UHANBUIYAIBHOMY IPOCKTY.

HpCI[CTaBI/ITB AOKJIAZ ITO UCCICAJOBAHUIO MHANBUAYAJIIBHOI'O ITPOCKTA.

MK-2 — Cnioco6en ¢popMHUPOBATH NPOrPaAaMMbI M IJIAHBI HCCJIEA0BATEILCKHX M ONBITHO-KOHCTPYKTOPCKUX PadoT M0 COBEPIIEHCTBOBAHUIO
TEXHOJOTMH IOMEHHOT 0 POM3BO/CTBA

Teopusi mpoueccoB MPOU3BOACTBA YyT'yHA

[K-2.1

PazpabarbiBaeT MOKyMEHTAlUIO TIO
BBIIOJTHEHUIO HCCIIEN0BATENLCKUX 51
MPOEKTHO-KOHCTPYKTOPCKUX pabor B
JOMEHHOM  TIPOM3BOJICTBE,  OMpEIeNseT
CcoCTaB M HampaBliEHHUE  OMBITHO-
HpOMBIHIJ'ICHHBIX I/ICHI)ITaHI/H\/JI, CornacyeT
npoLeaypy MyOIUKalMKU pe3yiabTaToB padoT
B Hay‘-IHO-TGXHI/I‘-I€CKI/IX N31aHUAX

Ilepeuens meopemuueckux 60npocog K 3auémy:

1. NUadpopmanuio 1o HOBOW TEXHHKE U TEXHOJOTHMHM JIOMEHHOTO IMPOU3BOJCTBA JJIS
OLICHKHU TEPCIEKTUBHOCTH M 3KOHOMHYECKON 3(PPEKTUBHOCTH MPEIIaraéMbIX TEXHUYECKHX
pelieHni TPUMEHUTENBHO K (JOPMUPOBAHUIO TMPOTPaMMbl M IJIaHBI UCCIEAOBATEIBCKUX U
OTIBITHO-KOHCTPYKTOPCKUX paboT

2. Koppektupyromnue, mpeaynpexIaronme IeHCTBU M0 pe3ybTaTaM MOHHTOPWHTA
CHUCTEMBl MEHEKMEHTa KadecTBa M PETJIAMEHTHPYIOIIHME MPOLEAYPbl KOHTPOJS HX
BBITIOJTHEHUS] B arjlOJOMEHHOM IPOU3BOJCTBE MNPUMEHHUTEIBHO K  (POpMHpPOBAHUIO
MPOTrpaMMBbI U TUIAHBI UCCIIEIOBATEIbCKUX M ONBITHO-KOHCTPYKTOPCKUX PaboT
3. TumoBble CHCTEMBI aBTOMATHYECKOTO YIPABICHUS TEXHOJIOTWYECKHMHU IIPOIECCAMH
[IPON3BOJICTBA UyryHa. CHUCTEMBI OJAEPKKU IIPUHATHUS PELLIEHUS.

4. TeXHONIOrHYeCcKre OCHACTKH MPOU3BOJICTBA UyT'yHA U MepepadOTKH 1IIaKa.

5. PerieHrie onTUMU3aIMOHHBIX 3324 IPU 3arpy3Ke POTOPHBIM YCTPOMCTBOM.

6. OnTUManbHOE pacIpeesieHHe CIIOsI IUXTOBBIX MAT€PHAJiOB 10 OKPY)KHOCTH M CEYCHUIO
KOJIOLTHUKA JIOMEHHOW NIEYN [0 COBPEMEHHBIM TEXHOJIOTUSIM.

7. Peakuiuu B @ypMeHHOM odare JOMEHHOU MeYH M0 3KCIEPUMEHTAIBHBIM HCCIIET0BAHUSM.
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8. ®usnyeckoe COCTOSHHUS 30HBI TOPEHHsI MO pe3ynbTaraM (PU3UYECKOro M YHCIECHHOTO
MOJIEJTUPOBAHUSI.
9. ObecrieyeHre  POBHOTO  CXOAa  HIMXThI € JIOCTHJKEHHEM  MaKCHUMAalIbHOM
[IPOU3BOIUTEIBHOCTH 1 MUHUMAJIBHOTO YJIE€IBHOIO pacxoja KOKca M0 pe3ysibTaTaM pelleHus]
MHOTOKPHUTEpHAIbHBIE 33Jja4l ONTUMH3AIMU TPOLIECCOB IPOU3BOJCTBA UYT'yHA.
I1K-2.2 Anamusupyer  mHOpMamMio 1O Ilpumepnvle npakmuueckue 3a0anun:
HOBOM TEXHUKE U TEXHOJOTHH JOMEHHOTO [IpoBectu 0030p NTUTEPATYpHI 110 33JAHHON TEMaTHKeE.
IIPOM3BOJICTBA JJISl OLIEHKU [EPCIEKTUBHOCTU CocTaBUTh AaHHOTALIMM IO BBISIBJICHHBIM UCTOYHHKAM
u SKOHOMUYECKOU s heKTUBHOCTH BbIABUTE KITFOUEBBIE CIIOBA B BBISIBJICHHBIX HCTOYHHKAX
npeiaraéMblX TEXHUYECKUX PEILICHUIN PazpaGorare TecToBBIE 3amaHWs AN YOIYONEHHOTO  M3YYeHHUs  HambOolee
CyIIECTBEHHOU MH(OpMaIIUU.
I1K-2.3 Dopmynupyer KOPPEKTUPYIOILINE,
NpeAyNPEXIar0IIne JEUCTBUSA o 3a0anue Ha peuieHue 3a0auu:
pe3ysibTaTam MOHHUTOPUHIA CUCTEMBI [lo npencraBiieHHON B 0Opa3oBaTeNbHOM MOPTajJE METOAMKE BBIIOIHUTH PACUET

MEHE/DKMEHTA KauyeCcTBa U PETIIAMEHTUPYET
MPOUEAYPY KOHTPOJIS X BBITTOJTHEHHUS

CHUJKCHUSA YACIIBHOTO pacXoJa KOKCa CHUKCHHUEM COACPIKAHUA MCIIOYH B ChIPHC.

HpOI/BBOIlCTBeHHaﬂ - HAYYHO-UCcJIeA0OBaTEC/IbCKasd paﬁoTa

[1IK-2.1 PazpabarsiBaer JIOKYMEHTALHIO o 3agaHue
BBIIOJTHEHUIO HCCIEOBATC/IbCKUX u Bo BpeMms 3ammThl OTYETa OTBETUTH HA BOIIPOCHI:
TPOCKTHO-KOHCTPYKTOPCKIX pabor Bl Kakyo HOpMaTHBHO-TIPABOBYIO JOKYMEHTAIIHIO OPTAHU3AIMH H3YdaylH Ha TPAKTHKE?
JIOMEHHOM  TIPOM3BOJCTBE,  ONpPEIENSIET K 9
— Kakyto cTpykTypy UMeeT opraHu3arus’
COCTaB u HaIpaBJIEHUE OTIBITHO-
N — Kakue pyHKIIMM 1 METO/BI yIIpaBIIeHUS] UMEET MpeanpusTue?
IIPOMBIIUICHHBIX ~ UCHBITAHUM,  COTJIACyeT
Kak opraHn30BaHO AEJIONPOU3BOICTBO U JIOKYMEHTOOOOPOT B OpraHu3auu?
Mporenypy MmyOnuKaluu pe3yabTaToB padoT
B HAYYHO-TEXHUUYECKUX U3IAHMSIX
IK-2.2 Ananusupyer MH(pOpManMIO 1O  HOBOM [3amaHue
TEXHUKE W  TEXHOJOTMH  JIOMEHHOro |- OCHOBHBbIE HAIpaBJIEHUS IO PEKOHCTPYKLHU IMPOU3BOJICTBA WM YCOBEPIIEHCTBOBAHUIO

IIPOU3BOJICTBA JJISl OLIEHKH NIEPCIIEKTUBHOCTU
" SKOHOMUYECKOU 3¢ (HEeKTUBHOCTH
IIpeJUIaraéMblX TEXHUYECKUX PEILIEHUI

TEXHOJIOTMH U UX 000CHOBaHHE.
- HOTepI/I CBIPpbs, MAaTCPHUATIOB U IMMYTH UX CHUKXCHUS.

- PacxoHbIe KOB(I)(I)I/IL[I/ICHTBI 110 CBIPHIO U BCIIOMOT'aTCJIIbHBIM MAaTCpUajiaM.
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- aHepFeTI/I‘IeCKI/Ie 3aTpaThl U IIYTHU UX CHUIKCHUS.

- MaTepI/IaHBHBIe 1 TCIIJIOBBIC ITOTOKH B IIPOU3BOJCTBC.

- KOHTpOJ'IB IMpOU3BOJCTBA.

- OpI‘aHI/ISaHI/ISI 1 OCYHICCTBJICHUC aHAJIUTUYCCKOI'O KOHTPOJIA.

[K-2.3 Dopmynupyer KOPPEKTUPYIOLLHKE,
NPEaYNPEXRAAIOIINE JIIEUCTBUS o
pe3ynbTaTam MOHUTOpPUHIA CUCTEMBI
MEHEPKMEHTa KaueCTBa U PETJIAMEHTUPYET
MpoLe1ypy KOHTPOJISL UX BBINOJHEHUS

Samanue

[1pu 3amuTe oTUeTa OLICHUTH MPAKTUYCCKYIO PEATU3AIUI0 CUCTEMBI YIIPABIICHUS KAYECTBOM,
00ecreynBaroNyo CTabUIbHOE, YCTOMYNBOE Ka4eCTBO U3rOTABIMBAEMOM U TOCTABIISIEMOM
MPOIYKIIUM B TEUEHUE ONPEICTICHHOTO NIEpHo/ia BpeMEHH (JeMCTBUS KOHTPAKTa, CPOKa
BBINYCKA MTPOYKIIMH TAHHOTO BUJIA U T.]1.).

IIK-7 - Cnocoden onpeacaaTb TCXHUYCCKHUE MEPDI 110 BHINIOJTHCHUIO ITPOU3BOACTBCHHBIX 3aJaHUH B OTAEJE€HUAX MOJATO0TOBKH ININXTOBBIX

MaAaTEePHUAIOB K CICKAHHUIO

Teopusi nponeccoB MPONU3BOICTBA YYT'yHA

IK-7.1 Pemaer 3aa4n o COOIIOICHUIO
mapaMeTpoB M  IIOKAa3aTelIed IPOIIECCOB
ITOJArOTOBKH [IUXTHI, IoKa3areJien
9KCIUTyaTaIllii 00OPYJAOBaHUS B OTACICHUAX
[IUXTOIOATOTOBKH

Ilepeuens meopemuueckux 60npocos K 3auemy:

1. 3amaum 1Mo COOJIOJICHUIO TIAPAMETPOB W TIOKa3aTelield TPOIECCOB IMOJATOTOBKH
[IIMXTHI, TOKAa3aTeNel »HKCIUTyaTallil OOOpPYIOBaHMS B OTAENEHHUSX IIMXTOMOJATOTOBKH
arJI0JIOMEHHOTO TIPOM3BOJACTBA IS OINPEACICHUS TEXHHYECKHX MeEp 110 BBITIOJTHEHUIO
MPOM3BOJICTBEHHBIX 33IaHUI B OT/IEJICHUSIX TTOJITOTOBKY IMIMXTOBBIX MAaTEPHATIOB K CTIEKAHUIO.

2. TexHonmormyeckue perjiiaMeHThl W TIpaBWiIa dSKCIUIyaTalud o00OpyAOBaHUS
OTJIEJICHUI IIMXTOMOATOTOBKH arJioMepallMOHHOTO MPOU3BOJICTBA, a TaKXKe OTKJIOHEHUH OT|
3aJaHHbIX BCJIHWYHMH IIapaMETpOB U oKa3aTeJien nponecCcoB IMOATOTOBKH IMHXTOBBIX
MaTepuajioB K CIHEKAaHWUIO [UIsl OMpeleleHHs TEXHUYECKHMX Mep IO BBHIIOJHEHHUIO
IMPON3BOJACTBCHHBIX Sa)IaHI/Iﬁ B OTACJICHUAX ITOATOTOBKH HIMXTOBBIX MAaTCPUAJIOB K CIICKAHHIO.
3. Ilokasarenu, xapakTepu3yIOIIe CBOWCTBA IIaKa, U BIUSHUE UX Ha pabOTy TOMEHHOM
ey 10 pe3yjbTarTaM HW3YYeHHS MHPOBBIX PECypcoB HMHQPOpPMAIMU O TIPOIeccax
[POM3BOJICTBA YyT'YHA.

4. AHaM3 TEXHOJOTHYECKUX TPOIECCOB JUIS BHIOOpA ITyTeH, MEp W CPEICTB YIPABICHUS
KaueCTBOM YyT'yHa, B TOM YHCIIE JJIsi CHIDKEHUS COJIepP KaHUEe CEPHI B HEM.

5. OCHOBHBIE HAITPaBJICHUS PA3BUTHSI MPOU3BOJICTBA YyTyHA.

6. VHHOBaIMOHHBIE MEPONPUITHUS IO COBEPIICHCTBOBAHUIO TPOM3BOJACTBA UYYyryHa B
VCIIOBHUSAX OINPEACISAIONECH pPONHM CHIOBOTO B3aWMOJICHCTBHS ITOTOKOB INUXTHI W Ta3a B

BEPXHEU M HUKHEW 30HaX JJOMEHHOM INEYH.
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7. TunoBble CHCTEMBbl aBTOMAaTUYECKOI'O YIPABICHUS TEXHOJIOIMYECKHMMHU IPOLIECCAMU
[IPOU3BOJCTBA UyryHa. CHCTEMbI OJAEPKKU IPUHATHUS PELLIEHUS.
8. TexHonornyeckre OCHaCTKH NMPOU3BOACTBA UyTyHa U NepepabOTKH LIUIAKa.
9. YnpaBieHue TEXHOJOTMYECKUM MPOLIECCOM MPOU3BOACTBA YYI'yHA B JOMEHHBIX II€Yax.
[K-7.2 BeisiBnser u aHanu3HpyeT NPUYUHBI Ilpumepnvle npakmuyeckue 3a0anun:
HEraTUBHBIX M3MEHEHHM MapaMeTpoB U [IpoBectn o0030p JuTepaTypel IO cragusM, @a3zam M dTanaM B IOJHM
nokasaresien HOJIrOTOBKH HIMXTOBBIX [TEXHOJIOIMYECKOM IMKIE XKHUAKO(DA3HBIX M TBEpPAO(A3HBIX MPOLECCOB MOTYUYEHUS YEPHBIX,
MaTepUajoB, OLIEHUBAET WCIPABHOCTh U [IBETHBIX U PEAKUX METAJIOB
paboTOCIIOCOOHOCTD 000pya0BaHUs CocTaBuTh aHHOTALIMM 110 BBIBJICHHBIM UCTOYHUKAM
HIMXTONOATOTOBKM U CPEICTB OOECreueHus BbIsBUTH KITIOUEBBIE CII0BA B BBISIBICHHBIX MCTOYHHUKAX
OXpaHbl TPYAa, MOXApHOW, MPOMBIIIICHHON PazpaGorare TecToBble 3amaHus AN YDIyONEHHOro  M3ydeHus  Haubosee
Y DKOJIOTUYECKON O€30IacCHOCTH CyLIECTBEHHON MH(OpMalUU.
I1K-7.3 OcymecTBiser KOHTPOJIb

CO6JIIOII€HI/I$I TCXHOJIOTHUYCCKUX PCTIIAMCHTOB
U IIpaBHJI OKCILTyaTalluH O60py,HOBaHI/IH

OTJIEJICHUH IIUXTONOJTOTOBKH, a TaKke
OTKJIOHEHHUIl ~ OT  3a/JlaHHBIX  BEJIMYHUH
napaMeTpoB M IOKa3aTeleil  MpoLeccoB
MNOJArOTOBKM  IIMXTOBBIX  MaTepUaloB K
CIEKaHUIO

3adanue na pewienue 3a0ayu:

[lo npencraBieHHON B 00pa3oBaTeNbHON MOpTale METOAMKE pacuéTa M HCXOJHBIM
NTAaHHBIM, MPEJICTABJICHHBIM TaM B TEXHUYECKOM OTYETE, BBINOJIHHUTH PACUET yBETUYEHUS]
MMPOHU3BOJUTCIIBHOCTU HOMGHHOﬁ MEYr CHMIKCHUEM COACPKAHUA MCIIOYU B ChIPLC.

HpOH3BOI{CTBeHHaH - IpeaauilioMHasl MPpaKTUKa

[K-7.1 Pemaer 3a1a4yu o coOmroieHnto (TeopeTnyeckne BOMpPOCHI:
[apaMeTpoB M  IIOKAa3aTeslel MpoLeCCOB 1. Pacxomubie k0d(D(PUIIMEHTHI, MPOU3BOJICTBEHHBIC MOTEPU ONTHUMAIBHBIE YCIOBHS
MOJITOTOBKH [IAXTHI, MoKazaresei TEXHOJIOTMYECKUX MPOLECCOB.
SKCIUTyaTalliil 000pY/IOBaHUs B OTICICHHSIX 2. Meronbl cOKpalieHus MPOU3BOICTBEHHBIX MTOTEPh, BOZMOXKHBIE ITYTH COKPAIICHUS
HINXTOIIOATOTOBKHN OHCPICTUYCCKUX 3aTpaT Ha NPCANTPUATHIN.

[1K-7.2 BesBiisier u aHanm3upyeT NpUYUHBEI [ eopeTndeckre BOIPOCHI:

HETaTUBHBIX H3MEHEHUM mapamMeTpoB H
MoKa3aTeiei IOATOTOBKHU OINXTOBBIX
MaTCpraJIOB, OLOCHUBACT MUCIPABHOCTL U

— MECTO U pOJIb KOHKPETHOT'O MPOU3BOJACTBA (110 33/1aHUI0) B CTPYKTYpE MPEIIPUATHUS;
— XapaKTEPHUCTHUKA CHIPbs U BBIITYCKAEMOW MPOYKIIVH;

— (1)H31/IKO-XI/IMI/I‘{CCKI/IC OCHOBEI ITPOMU3BOJICTBA,;
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paboTOCTIOCOOHOCTH 000pyIOBaHUS |- BBIOOP TEXHOJIOTHUECKON CXEMBI U €€ OIMCAHHE;
IIMXTOMOJATOTOBKM U CPEACTB OOECIEYCHUS [ BBIOOP U pacyeT MCIOIb3yeMOro 000py/I0BaHHS;
OXpaHbl TPyAa, MMOKAPHOH, NMPOMBIIIIEHHON [ MaTepUAIbHBIE U SHEPreTHUECKHIE OaTaHChl H3y4aeMOTO ITPOM3BO/ICTBA;
¥ 9KOJIOTHYECKOH 0€30MacHOCTH — 000CHOBaHUE TEXHOJIOTUIECKOTO PEXKUMA;
— ITOKa3aTeNI XUMHKO-TEXHOJIOIMYECKOr0 MPoIecca, UX pacyer.
IIK-7.3 OcymecTBisier TeopeTuueckre BOMPOCHL:

KOHTPOJIb
COOJIIOZICHHS TEXHOJIOTHYECKUX PETJIaMEHTOB

- OpraHH3aHI/IH KOHTPOJIA IIPOU3BOACTBA: KOHTPOJIb OHCpaTI/IBHO'T@XHOJ’IOFH‘ICCKI/II‘/’I 0OBEKTHI

U IOpaBWI JKCIUTyaTauud 0OOpyIOBaHUS KOHTPOJIS.
OTJENIEHUH IIMXTOMOAIOTOBKHM, a TaKxke |- Meroapl aHanuza, OTOOp Mpo0, TOYHOCTh, CBOEBPEMEHHOCTh U A(PPEKTUBHOCTD
OTKJIOHEHUH ~ OT  3aJaHHBIX  BEJWYHH [OIIEPATHBHOTO KOHTPOJIS.
napameTpoB U mnokazateneil mpoueccoB |- Konrpons OTK 3a kauecTBOM NpoyKIMH.
NOJArOTOBKM  IMUXTOBBIX  MaTepuanoB K |- MccienoBanue mpuinH Opaka B MPOM3BOACTBE U Pa3pabOTKa MPETIOKESHHUN IO €T0
CIEKaHUIO PEIYNPEXIECHUIO U YCTPAaHEHUIO
CoBpeMeHHbIIl HHAKHHHUPUHT METAJIYPruyecKoro Nponu3BocTBa
IIK-7.1 Pemaer 3a/1a4u 1o COOJIIOICHUIO Ilepeyens BOPOCOB A1 MOATOTOBKH K 324€Ty
napaMeTpoB M TOKa3aTesleld MpoIEecCOoB 1. CocraB MeponpusiTUil WHXUHMPUHTA TNPU BEIECHUU TEXHOJIOIMUYECKOTo Ipolecca
HOJrOTOBKH IIUXTBHI, nokasaresnen HOJTOTOBKU HIMXTHI.
AKCIUTyaTali 000py/A0BaHUs B OTIAEICHMSIX 2. CocTaBUTh TEXHHYECKOE 3a/laHUE HAa MOJACPHH3AIMIO OO0OPYHOBAaHHS B OTIEIICHHSIX
HIMXTONOJATOTOBKU HIMXTONOTOTOBKH.
3. TexHomornueckuii 0ObEKT B MPOIIECcax MOATOTOBKHU IINXTHI,
4. TapanTupyemble TIOKa3aTeld TOYHOCTH TpH OKCIUTyaTalluu oOOpyJIOBaHUS B
OTJENICHHSIX IUXTOIIOATOTOBKH.
5. Pa3BuTHEe MHKMHUPHHIOBBIX TEXHOJOTHH B poIleccax OKYCKOBaHMSL.
I1K-7.2 BeisBasier W aHaNM3UPYeT — NPUYMHBI IlepeyeHb BONPOCOB /Il MOATOTOBKH K 3a4€Ty
HEraTHUBHBIX H3MEHEHHH MapaMeTpoB H 1. OuepenHocTh MEpPONPHUATHIA WHXUHUPHUHTA TNPH NPUHATUA MEp IO YCTPAHEHUIO
nokazaresen MIOJITOTOBKH HIMXTOBBIX HapYIICHUA MPAaBHWJI AKCIUTyaTallil M TEXHUYECKOTO OOCITYy>KUBAHHS 00OPYIOBaHUH
MaTepHajoB, OLIEHUBAET HCIPABHOCTh H MIMXTONOJTOTOBKH .
paboTOCIOCOOHOCTh o0opynoBaHus 2. OdvepemHOCTh MEpPONPHUSATHH HHXHHUPHHTA TIPH TPUHATHA MEp IO YCTPAHEHUIO

[INXTOMOJATOTOBKH M CPEICTB OOECTeueHus
OXpaHbl TPyJa, MOXKAPHOH, MPOMBIIUICHHON
Y DKOJIOTUYECKOM 0€30MacHOCTH

HapyI_HCHI/Iﬁ IpaBUJI SKCILTyaTallui U TCXHUYCCKOI'O O6CJ'Iy>KI/IBaHI/IH 060py'I[OBaHI/I$I.
3. I/IH)KI/IHI/IpI/IHF B BBIABJICHUHW IIPUYHUH HCETAaTUBHBIX H3MCHCHHI nmapamMeTpoB H
Ioka3aTesei MOATOTOBKH IINXTOBLIX MATCPUAJIOB.
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4. CoBpeMeHHBIC CpeCcTBa 00eCIeueHUs OXpaHbl TPY/a, MOKAPHOU, MPOMBIIIICHHON U
AKOJIOTHUYECKOH 0€30MacHOCTH B IIPOIECCAX MIUXTOMOATOTOBKH.
5. Oco0eHHOCTH MTPOBEICHMS AaBTOPCKOTO HA/130pa
IK-7.3 OcymiecTBisIET  KOHTPOJb  COOJIOJICHUS IlepeyeHb BOPOCOB AJIsl MOATOTOBKH K 3a4eTy
TEXHOJIOTUYECKUX PErJIaMEHTOB W TMpPaBUI 1. Paspaborarh TOCIIEIOBaTeIbHOCTh HWHXUHUPUHTOBBIX PabOT ISl  KOHTPOJIS]
AKCIUTyaTaliud  00OpYAOBaHUSI  OTJICIICHHI COOJTIOICHHS] TEXHOJIOTHYECKUX PETIaMEHTOB MPOoIlecca MIMXTONOATOTOBKH;
IIMXTOIIOATOTOBKH, a TaK)KE€ OTKJIOHEHHH OT 2. Pazpaborarh KOMIUIEKC WHXUHUPUHTOBBIX MEPONPHUATHA [UIsi PEKOHCTPYKLUU
3aJaHHBIX BEITMYNH rnmapamMeTpoB n aryIOMEPAMOHHOIO 1LIeXa
rokasarejiei MIPOIIECCOB IMOJATOTOBKH 3. Pa3zpaborarh KOMIUIEKC MH)XMHUPHHTOBBIX MEPOTPHATHH ISl KOHTPOJISI TapaMeTPOB H

MHUXTOBBIX MATCPHUAJIOB K CIICKAHUTIO

IoKa3aTelei IMPOLCCCOB MOATOTOBKH IIMXTOBBIX MATCPHUAJIOB K CIICKAHHWIO

ITIK-8 - CniocoGen onpeaesiTb TEXHUYECKHE MepPbI 110 BHeNEeYHO0il 00padoTKe cTaJIM B KOBIIIE

Teopml MPpOoUEeCCOB BbINJIABKH H KOBIIIEBOIi OGpﬂﬁOTKH CTa/in

IK-8.1

AHaIM3HUPYET X0/ ¥ Pe3yIbTaThl 00pabOTKH
CTaJIn B CMCHY, ITIPOBOAUT TCXHUYCCKYIO
JTUATHOCTHKY 000PYIOBaHMUS JIJIsl BHETIEUHOM
00paboTKu MeTaia

NoogokrwnpE

[lepeueHb TEOPETHUECKUX BOPOCOB:
TexHoMmormueckas mociIe0BaTeIbHOCTD MPOBEICHHS MTPOIIECCOB KOBIIEBOI 00pabOTKH.
KoHTposnb nporiecca KoBIIeBOH 00pabOTKH CTaH.
OcobeHHOCTH TIpoIiecca PaCKUCIEHUs CTalu, (aKTOPhI, BIUSIONINE Ha TTPOIIECC.
OcobeHHOoCTH Tpoliecca JIETMPOBaHUs CTalH, (PaKTOPBI, BIUSIOIINE HA MpoLiece.
Ocobennoctu nporiecca aecyinbhypanun ctaiu, (GakTopbl, BIUSIONIME HA TPOIECC
Tpaii6-annapat, Ha3HAYEHHE, YCIOBUS IKCIUTyaTalliH.
W3yuenue mynabTa ynpaBiIeHUs U TEXHOJIOTUM 00pabOTKHM MeTallla Ha arperare KOBILI-
neyb Mpu MOMOIIK UMUTaTopa-TpeHaxképa: «Cranesap arperara kopu-neub KKI[ OAO
«MMK»» n «Cranepap arperara kosui-rneus JCIIL[ OAO «MMK»
W3yuenue mynbpTa yrpaBiIeHUs M TEXHOJIOTHH 00pabOTKH METallla Ha arperare J0BOJIKA
CTaJIM MPH MOMOIIM UMHTaTOpa-TpeHaxeépa: «CraneBap arperata qoBoaku cranu KKIT
OAO «MMKx»».
O6opynoBaHme, UCTIOIB3yeMOE MPHU KOBIIEBOH 00paboTKe

I1K-8.2

Pemaer npodeccroHabHbBIE 33124 TIO
IJIAaHUPOBAHUTIO TPON3BOJACTBCHHBIX Sa)IaHI/II\/'I
U KOPPEKTUPOBKE MPOIIECCOB BHETIEUHOM
00paboTKe CTaJIM B KOBIIIE C 000OCHOBAHHEM

[Tpumep 3ananus:

Pa3zpaborats 3a1anne Ha KOBIIEBYIO 0OpabOTKY CTaju C M3BECTHBIMU BXOSIIIMMHU
napamerpamu Juis noiaydenust crainu Mapku 10XCH/L

Pa3paborath 3a1aHKe Ha KOBIIEBYIO 00pabOTKY CTaJIM AJis MOJy4EHUs yIbTPauyluCTON
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NPUHATHIX TEXHUYECKUX M TEXHOJIOTHICCKUX CTau
mep 3. Pa3pabotarp 3aaHne Ha KOBIIEBYIO 00pabOTKY CTall C U3BECTHBIMHU BXOISAIIMMU
rapameTpamu i nonydeHus Godcedopucroit cranm
I1K-8.3 KoHTponupyeT TeXHOIOrHYeCKHEe MPOIECChI [lepeyeHb TEOPETUUECKUX BOIIPOCOB:

BHEIEYHON 00pabOTKU MeTallia, COCTOSTHUE
TEXHOJIOTHYECKOI0 000py10BaHU.

TexHonmornueckas nociue0BaTeIbHOCTh POBEICHUS IPOLIECCOB KOBIIEBOI 00pabOTKH.
Kontposne npornecca koBiieBoi 00paboTKU CTaJH.

OcobeHHOoCTH Ipoliecca PACKUCIIEHUS CTalH, (PaKTOPBl, BIUSIOIIME Ha IIPoLece.
OcobeHHOCTH TIpolecca JIETHPOBAHUS CTANH, (PAKTOPHI, BIUAIOMINE HA MIPOLIECC.
OcobenHocTu nporiecca Aecylbpypanuu ctaiu, GakTopbl, BIMSIOIINE Ha IPOLece
Tpaiib-annapar, Ha3HaYEHHE, YCIOBUS SKCILTyaTalluu

Ob6opynoBaHue, UCIIOJIb3yeMOE IPU KOBLIEBOM 00paboTKe

NoogkrwdE

HpOH3B0}1CTBeHHaH - IpeaauIilioMHas MpaKTuKa

IK-8.1 AHanu3upyeT X0 U pe3yibTaTbl 00paboTKu [lepeueHb TEOPETHUECKUX BOMPOCOB:
CTall B CMEHY, HIPOBOJIUT TEXHHYECKYIO [- MICXOqHOE ChIphe U BCIIOMOTATENbHBIE MaTepualbl, 3aBoabl-ntocTaBuKu, ['OCTer u TY Ha
JTUArHOCTHKY 000pYAOBaHUS ISl BHETIEUHOW [BCTIOMOTATENIbHBIE MaTEPHAIIBI.
00paboTKu MeTaia - MeTtoabl KOHTpOJIS 32 UX KadecTBOM. OTXO0/bI TPOU3BOCTBA U METOJIBI MX YTHIIM3AIIUN WUITH
VHHUUTOKEHUS.
- OcCOOEHHOCTH KOBIIIEBOM 00paOOTKH 0OCOOOHU3KOYTIEPOIUCTON CTAIIH.
- OcoOeHHOCTH KOBIIEBOM 00pabOTKM 0COOOHM3KOCEPHUCTON TPyOHOM cTau.
- CrtocoObI KOBITIEBOI 00pabOTKM CTallU, PelIaeMble 3a/1a4u.
[1K-8.2 Pemaer mpodeccuonanbupie 3amaun 1o [[Ipumepsl 3amay:
TJIAHUPOBAHUIO TIPOM3BOJICTBEHHBIX 3a7aHuil (1. Onpenenurs pacxoj] HEUTPATBHOTO Ta3a — aproHa, BIYBAEMOTO B METaJlI, BBHIILUIABICHHBIA B
U KOPPEKTHUPOBKE IMIPOLECCOB BHEMEUYHOU [KUCIOPOJHOM KOHBEPTEPE M HAXOMSIIMICS B CTAIEPA3IMBOYHOM KOBILIE, JUISl CHUJKEHUS COIEpKaHUs]
00paboTKe cTaiu B KOBIIE ¢ 000CHOBaHUEM [Bogopozna c 6 1o 1,5 ppm.
MPUHSTHIX TEXHUYECKUX U TEXHOJIOTHYecKux 2. OmpenenuTs 0CTaToYHOE COepKaHue PAcTBOPEHHOro Boaopona B cramu Mapku 30XH3A, ecnu
Mep MaBJICHWE B Ta30BOM (pa3e KaMephl IMMPKYSIIMOHHOTO Bakyymartopa coctaBimsier 0,8 MM pT. CT.
Henocrarorye 1aHHbIE PUHATH CAMOCTOSTEBHO.
[1K-8.3 KonTtponmupyer TexHomoruyeckue mpoiiecchl [[lepeueHp TEOPETHIECKUX BOITPOCOB:

BHEMEUYHOI O6p3.60TKI/I METaljia, COCTOSHUC

1. Tlepeuncnure KpuTepuu BIOOpa 000pyI0BaHUSA?
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TECXHOJIOTHYECKOT'O 060py,Z[OBaHI/I$I.

2. Ha uem ocHOBaH npuHIMII pabOThl BBIOPAaHHOTO 000PY0BaHUS, KAKOBBI €I0
XapaKTePUCTUKU?
Samanue
1. Tlpeanoxxute anbTepHATUBHBIC BAPUAHTHI 000PYIOBAHMS I IPOBEACHUS

OHCHI/ITG AOCTOBCPHOCTD PE3YJILTATOB U UX CPABHCHUC C aHAJIOTMYHBIMU PE3YyJIbTaTaMU
OTCUCCTBCHHBIX U Sap}/'6e)KHLIX Y4CHBIX.

TEXHOJIOTHYECKOI'O ITponecca nin HaquO'HCCHeHOBaTeHBCKOﬁ pa6OTBI.

COBpeMeHHbIﬁ HHKUHUPHUHI METAJLITYPTHYECKOI0 MPpou3BoOACTBA

[1K-8.1 AHanu3upyeT X0 M pe3ysbTaThl 00padOTKU IlepeueHb BONPOCOB 1151 MOATOTOBKH K 3a4eTy
CTali B CMEHY, IPOBOAHMT TEXHHYECKYIO 1. CocraB MeponpusTHil HHXUHHUPUHTA TPU BEICHUU TEXHOJOTHYECKOTO IIPOIeccal
JTMarHOCTUKY O0OPYIOBAaHUS JUIs BHETICYHOU 00paboTKH CTANH;
00paboTKK MeTasia 2. OdepenHOCTh MEPOINPHUIATHNH HHXUHUPHHTA IPH AMATHOCTHKE OOOPYIOBaHHS s
BHEIEYHOH 00pabOTKU CTaIIH;
3. Pazpaborarh KOMIUIEKC MHXHHUPHHTOBBIX MEPONPHUATHH IJIsi aHAIM3a pPe3yJbTaToB
00pabOTKH CTAJIM B CMEHY
I1K-8.2 Pemaer mnpodeccronanbHble 337aud 1O IlepeyeHb BONPOCOB /1/Il MOATOTOBKH K 3a4€Ty
IUTAHUPOBAHUIO TPOM3BOJICTBEHHBIX 3a/laHUM 1. CnnaHupoBaTh MpOBEACHHWE TEXHUYECKOrO ayAMTa TEXHOJIOTMYECKOTO Y4acTKa)
U KOPPEKTHUPOBKE IPOLECCOB BHEMEYHON KOBILIEBOI 00pabOTKH cTau
00paboTKe cTanu B KOBIIE ¢ 0OOCHOBAaHUEM 2. CnnaHupoBaTh NPOM3BOJCTBEHHOE 3aJlaHHE IO MPOBEACHUIO BHENEYHON 00pabOTKH
NPUHATBIX TEXHUYECKUX M TEXHOJIOTHIECKUX MeTaJlla C Y9eTOM TEXHHUECKUX U TEXHOJIOTHYECKHX Mep
Mep
I1K-8.3 KoHTponmpyeT TeXHOIOTHYECKHE MPOIECCHI Ilepeyens BONpocoB A5 MOATOTOBKH K 3a4eTy
BHENEeYyHOW 00pabOTKH MeTaijia, COCTOSHHUE 1. CnnanupoBaTh IPOM3BOACTBEHHOE 3ajaHNE 10 KOHTPOJIIO Tpoliecca BAKYyMHUPOBaHUS
TEXHOJIOTUIECKOTO 000pYIOBAHHS. MeTaia
2. CrnutaHupoBatrh MPOU3BOJACTBEHHOE 3a/laHUE 110 KOHTPOJIIO Tpoliecca Aecyabpypauuu
MeTaJula B KOBIIIE
3. Pa3paboTarh KOMIUIEKC MHXHUHUPUHTOBBIX MEPONPHUATUH JUIsI KOHTPOJS COCTOSTHHS

TEXHOJIOTHYECKOr0 000py10BaHuUS.

ITK-9 - CnocoGen onpenesisiTb TEXHUYECKHE MePbI 110 HeNPEePHIBHOM pa3inBKe CTAJH

Teopnﬂ PA3JUBKH H KPUCTA/VIM3AUH CTAIHA
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I1K-9.1 Permraer 3aJ1a4H, CBSI3HBIC C Bonpocsbr:
COCTOSTHUEM 000pyAOBaHUS JUISt 1. 3apokieHue U pocT KPUCTAILIIOB.
HENPEPBIBHON Pa3IMBKU CTaJIH, AHAIU3UPYET 2. Kpucrannuyeckast CTpyKTypa HENIPEPBIBHOJIUTON 3arOTOBKH.
paboTy o00oOpynoBaHUS [UIsI HENpPEpPhIBHON 3. YcaznouHble SIBIEHUS IPU KPUCTAIUIN3ALUU CTAJIH.
pa3IMBKU CTajad, OTKJIOHECHMs IIapaMeTpoOB 4. JInkBanys 3JIEMEHTOB U XMMUYECKasi HEOMHOPOAHOCTD 3arOTOBKH.
PAa3JIMBKU OT YCTAHOBJICHHBIX 3HAYECHUN 5. [IlepepacnpeneneHue ra3oB M HEMETAUIMYECKUX BKIIOYEHUM IIpH
KPUCTAJIIM3aLUU MeTaJlIa.
6. Oco0EeHHOCTH COBPEMEHHBIX JIUTEHHO-TIPOKATHBIX KOMILJIEKCOB.
7. BHyTpeHHue n1edeKThl HePEephIBHOIUTON 3arOTOBKH.
8. [ToBepXHOCTHBIE NEPEKTH HETIPEPHIBHOIUTON 3aTOTOBKH.
9. leexThl (hopMbl HENPEPHIBHOIUTOM 3arOTOBKH.
I1K-9.2 Opranmsyer Gecniepeboiinyto padoty (IIpumep 3adanus:
I10 ITIOCTaBKE METAJlIa UIsl pa3iIUBKU CTalu  |Onpedenams:
— TOJILMHY CJIOSl 3aTBEPJEBILIETO METalsla B HEMPEPHIBHOJIUTON 3arOTOBKE JJISl Pa3IMUYHbBIX
MECT TEeXHoJIoTnYeckoro kanajga MHJI3;
— IPOAOKUTEIBHOCTD 3aTBEPIEBAHNS HENTPEPHIBHOIUTHIX 3aTOTOBOK Pa3IMUYHOIO CEUCHUS;
— IIPOAOJKATENBHOCTD pa3InBKU MeTauia Ha MHJI3;
— IPOTSHKEHHOCTD JIYHKH JKUJIKOTO METaJlIa BHYTPU HEMPEPHIBHOIUTHIX 3aTOTOBOK;
— JuaMeTp OTBEPCTHsA KaHajla pa3IMBOYHOIO CTakaHa B  CTAIEPA3IMBOYHOM U
[TPOMEKYTOUHOM KOBILIAX JJIsl YCIOBUM pa3nuBKku ctanu Ha MHJI3;
— npousogurensHocts MHJIS.
I1K-9.3 OcymiecTBisieT KOHTPOJb IIpoliecca Ilpumep 3a0anus na epinoIHeHue Kypcogoi padoomaol

pa3jInBKHU CTaJIM, COCTOAHUSA O60py,Z[OBaHI/I${
IJI1 pa3jIMBKU CTaJIk, €ro TOTOBHOCTH JIA
MMPOBCACHU aIbIOCTAXKHBIX pa60T

MuHHCTEpCTBO HAyKH U BhICIIEro oOpa3oBanus Poccuiickoit denepannn
OI'GOY BO «MI'TY um. I''1. HocoBa»

Kadenpa Metamnyprum 1 XUMHYECKUX TEXHOJIOTHMA

3AAAHMHUE
Ha BBITIOJIHEHUE KYPCOBOU paOOTHI MO AUCITUTUTHHE

((TCOpI/I}I PA3JIMBKH U KPUCTAJUIU3A U CTAJIN»




Koo

Hnouxamop docmudicenust KoMnemenyuu
uHouKamopa

Oyenounvie cpedcmea

oOyyarommemycs Ip.

BBINIONIHUTE pacyeT HENpEepbIBHOW PA3JIMBKMU CTald HA ISTUPYYbEBOH
paznaIbHOrO TUIA IS CIEAYIOIUX YCIOBUM:

- BMECTUMOCTb CTaJIepa3IMBOYHOIO KOBIIA 180 T

- MeTtajutyprudeckas jymmaa MHJI3 24 m;

- IJTMHA KpUCTaIh3aTopa 900 mm;

- paanyc KpUBHU3HBI 0a30BO cTeHKH Kpuctamu3atopa 9,0 m;
- MapKa CcTaju I5XCH/;

- pa3Mephl NONEPEYHOTO CEUYCHUS 3arOTOBKHU 150x150 mm;

Coneprxanue paboOTHI:

1. Onpeneneuue mapametpos xuakoro Metamia ([S], [P], t).

2. PacuéT npoonKUTENIbHOCTH 3aTBEPACBAHUS 3aTOTOBKH.

3. Onpenenenne paboueld CKOPOCTH M IMANAa30HA CKOPOCTEHN pa3IMBKH.

4. OnpeneneHue CKOPOCTU PA3IMBKU U IMAMETPa KAaHAJIOB CTAKaHOB B
CTaJIepa3IMBOYHOM U IPOMEKYTOUHOM KOBIIIAX.

5. Omnpezenenne mapaMeTpoB HACTPOHKH KPUCTAILTU3ATOPA U 30HBI
BTOpUYHOTO oXxJaxaeHus (3BO).

6. OnpenieneHre OCHOBHBIX TapAMETPOB CUCTEMBI OXJIAXKICHUS
KpUCTAILITU3aTOopa.

€€ CO CKOPOCTBHIO 2,5 M/MHH.
8. Pacuer AMMTENbHOCTH pa3UBKHU IJIaBKU MTpHU pabodeil CKOpoCcTH
BBITATUBAHMS 3arOTOBKH.

9. Pacuer rogosoii mpousoautensnoctu MHJI3.

XapakTeprucTUKa 30HBI BTOPUYHOIO OXJAXKICHHUS IpUBEIEHA Ha OOOPOTHOM
CTOpOHE 3a/ianusl. Jlpyrue JaHHble, HEOOXOAUMBIE /ISl pacueTa, IPUHATh CAaMOCTOSTENIbHO.

7. Pacy€t pexxmMa BTOPUYHOTO OXJIAXKIEHUS 3arOTOBKH MPH BHITATUBAHUU

MHIJI3

CkBO3HBIE METAJNTYPIrudI€CKUEC TEXHOJIOIMU

[1K-9.1 Pemaer 3a/1a4H, CBSI3HBIC

C

IIpuMepHBIH NepedYeHb TEOPEeTHYECKUX BOIIPOCOB K IK3aMEHY:




Koo
uHouKamopa

Hndukamop oocmudiceHust KomnemeHyuu

Oyenounvie cpedcmea

o0opynoBaHus
HEIPEPBIBHON PA3JIMBKU CTAIIU, aHATU3ZUPYET

COCTOSIHUEM IS
paboty o00opyAOBaHUS I HENPEPHIBHOU
Pa3iiuBKHU CTaJIM, OTKJIOHCHUSA IapaMCTPOB
pa3JIMBKH OT YCTAHOBJICHHBIX 3HAYCHUIA

. 3apOXKIEHUE U POCT KPUCTAJLIIOB.

. Kpucramnmnueckas CTpyKkTypa HEIPEPBIBHOJIMTON 3arOTOBKH.

. YCca04uHbIE SBICHUS [IPU KPUCTAIUIN3ALUHU CTAIIN.

. JIukBanus 2JI€MEHTOB U XUMHUYECKAsi HEOJJHOPOJHOCTb 3arOTOBKH.

g1 B~ w DN

. [lepepacnipeneneHre ra3oB 1 HEMETALTHYECKUX BKIFOYCHUN TIPU KPHCTAJLTH3AIMN
MeTasa.

6. Oco0eHHOCTH COBPEMEHHBIX JTUTEHHO-IPOKATHBIX KOMILIEKCOB.

7. BHyTpeHHUE Ie(eKThI HEPEPHIBHOIUTON 3arOTOBKH.

8. [ToBepxHOCTHBIC Ie()EKTHI HETIPEPHIBHOIUTON 3arOTOBKH.

9. ledexTsl HopMBI HenpepbieroaUmMOo 3a20MosKU

I1K-9.2

Opranusyer Oecniepe0oifHyI0 paboTy
0 TIOCTaBKE MeTalia JUIsl Pa3JIuBKH CTaJI

IIpuMepHBIH NepedyeHb NPAKTHYECKUX 3aJaHHIl:
— TOJIILUHY CJIOSl 3aTBEPIEBILIETO METa/lIa B HENPEPHIBHOJIUTONW 3arOTOBKE ISl Pa3JIMYHBIX
MECT TEeXHoJIoTnYeckoro kanajga MHJI3;
— IIPOJIOJKUTEIIBHOCTD 3aTBEPAEBAHNS HEIPEPBIBHOJIUTHIX 3aTOTOBOK Pa3JIMYHOIO CEUEHNUS,
— IIPOAOJKUTENBHOCTD pa3InBKU MeTauia Ha MHJI3;
— IPOTSKEHHOCTD JIYHKH JKMJIKOTO METAJJIa BHYTPU HENPEPBIBHOJIMUTHIX 3aTOTOBOK;
— JHMaMeTp OTBEPCTHs KaHaJla pa3IMBOYHOIO CTaKaHa B  CTAJIEPA3]IMBOYHOM H
[TPOMEKYTOUHOM KOBILIAX JJIsl YCIOBUM pa3nuBku ctanu Ha MHJI3;

— npousBoaurensHocts MHJI3

I1K-9.3

OCYH_IGCTBJ'IHGT KOHTpPOJIb IIponecca
pPa3jInBKHU CTaJIk, COCTOAHUSA O60py,Z[OBaHI/I${
IJI1 pa3jIMBKU CTaJIk, €ro TOTOBHOCTH JIA
IMPOBEACHUA aIbIOCTAXKHBIX pa60T

IIpuMepHbIH NepedyeHb NPAKTHYECKUX 3a]aHHil:

BbINONMHUTE pacueT HENpEPBIBHOM DPAa3IUBKU CTAIA HA IIATUPYYbEBOU MHJI3
[paauaIbHOTO TUNA IS CIAEAYIOINX YCIOBUMN:

- BMECTUMOCTB CTaJIEPA3IMBOYHOTO KOBIIIA 180 T;

- Metautyprudeckast yinaa MHJI3

HpOHi}BOI{CTBeHHaH - IpeaauiioMHas MpaKkTuKa

I1K-9.1

Pemaer 3amaum, CBA3HBIE C COCTOSTHHUEM
000pyIOBaHUs JJIsl HETIPEPHIBHOM Pa3iMBKH

[lepeueHb TEOPETUUECKUX BOIIPOCOB:
1. MakpocCTpyKTypa CIUTKOB CIIOKOMHOM CTaJld NMPH Pa3IMBKE B YIIUPEHHBIE KBEPXY
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CTalld, aHalu3upyer paboTy oOopynoBaHUs
U1l HEOPEpPbIBHOW  pa3jUMBKU  CTally,
OTKJIOHEHHUSI NapaMeTpOB  PA3IMBKH  OT
YCTaHOBJICHHBIX 3HAYE€HHI

M3JI0KHULBI ¢ TMPUOBUIBHBIMU HaJICTABKaMM, BEJIMYMHA TEXHOJOIMUECKUX OTXOJOB IPU UX
[IPOKATKE.

2. MakpocTpyKTypa COpTOBOM 3arOTOBKM IPU HENPEPHIBHOW pa3iMBKE CTalIM HA
MHJI3 paguanbHOro THNa, BEIMYNHA TEXHOJIOTHYECKUX OTXO0A0B METala.

3. MakpocTpyKTypa CIUTKOB CIIOKOMHOM CTaiu NMpH Pa3IUBKE B YIIUPEHHbIE KHU3Y]
V3JI0KHULBI C TEIJIOU30JIALIMOHHBIMU BCTaBKaMH, BEJIMYMHA TEXHOJIOIMYECKUX OTXOJ0B IIPH
[TPOKATKE.

I1K-9.2

Opranusyer Gecniepeboiinyto padoty
II0 TIOCTaBKE METaJlIa JUIsl Pa3JIMBKH CTaJIH

[lepeueHb TEOPETUUECKUX BOIIPOCOB:

1. MakpocTpyKTypa CIUTKOB KHUIIAIIEH CTalIM M TEXHOJOIMYECKHE OTXObl METalla
[pu rpokarke. Poib MOBEpXHOCTHOM KOPKHU IJIOTHOI'O META/lIa B TAKUX CIUTKAX, MEXaHU3M
e¢ hopMHpOBaHHUSL.

2. MakpocCTpyKTypa CIMUTKOB TOJYCIIOKOMHON CTald W TEXHOJIIOTHYECKHUE OTXOb]
MeTasula IPU UX MpoKaTke. Posib MOBEPXHOCTHBIX My3bIpel B TAKUX CIUTKAX U MEXaHHM3M UX
(bopMUpOBaHUSIL.

3. Kpucrannnueckas CTpyKTypa HEIIPEphIBHOJIUTHIX 3ar0TOBOK, OTIMThIX Ha MHIJI3
KPHUBOJIMHEWHOIO TUIIA.

I1K-9.3

Ocy1ecTBiIsIeT KOHTPOJb Tpolecca
pa3JIuBKH CTalld, COCTOSIHUSI OOOPYIOBaHHS
JUI Pa3JIuBKH CTaJld, €r0 TOTOBHOCTH JUJISI
MPOBE/ICHUS aJIbIOCTAKHBIX padoT

[IlepeueHp TEOPETUUECKUX BOIIPOCOB:

1. Koncrpykuuu kpucramumsaropos MHII3.

2. TemnepaTypHO-CKOPOCTHOM pEXHUM HENIPEPHIBHOW Pa3IMBKU CTaJIH.

3. IIpomexyrounsiii ko MHJI3.

4. YerpolicTBo 30HBI BTOpHUHOTO oxyaxaeHuss MHII3.

S. YCTpOWCTBO CTaNepa3aMBOYHbBIX KOBIIEH M KOBIIEBBIX 3aTBOPOB.

6. TexHOJIOTHS HENPEPHIBHON PA3JIMBKHU CTAJIU METOAOM “IUIaBKa HA IJIABKY .
7. JleexThl CTaJIbHBIX CIIMTKOB U HEPEPBIBHOIUTHIX 3arOTOBOK.

CoBpeMeHHbIN MHKMHMPHHT METAJUIYPrH4€eCcKOro npou3BoACcTBa

I1K-9.1

Pemaer 3amaum, CBSI3HBIE C COCTOSTHHEM
000pyI0BaHUs JJIS1 HETIPEPHIBHOM Pa3iMBKH
CTalld, aHalu3upyer padoTy oOopynoBaHUs
JUIS ~ HENpPepbIBHOW  pas3MBKM  CTallH,
OTKJIOHEHMSA IIapaMeTpOB  pa3iIuBKA  OT
YCTAHOBJICHHBIX 3HAaYEHUHN

Ilepeyenb BONPOCOB /I MOATOTOBKH K 3a4€Ty
1. CnnaHupoBaTh MpPOM3BOJACTBEHHOE 33aJaHHME IO KOHTPOJIO IapaMeTpoB IpoLecca)
HEIPEPBIBHON Pa3JIMBKHU CTAIIN
2. OuepeqHOCTh MEpPONPUATHA HMHXHHUPHUHIA TPH JAUArHOCTHKE OOOPYIOBaHUS JUIs
HEIPEPBIBHON Pa3JIMBKH CTAJIN.

3. P8.3pa6OTaTB KOMIIJICKC WHXXWHHWPUHI'OBBIX MCpOHpI/IﬂTI/Iﬁ JJII KOHTPOJIA COCTOSHUS]
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TEXHOJIOTHYECKOT0 000pYA0BaHUS HEMTPEPHIBHON Pa3IUBKH.

I1K-9.2 Opranmsyer OecrnepeboiiHyt0o paboTy 10 IlepeyeHb BOPOCOB /1JIsl MOATOTOBKH K 3a4eTy

IIOCTAaBKE METAaJLIA JUJIsl PA3JIMBKU CTaJH, OdepeHOCT, MEPOIPHUATHI WHXWHUPHHTA TIPH OpraHu3anuud  OecriepeOoiHOM

paboTHI IO MOCTAaBKE METaJIA ISl PA3JIUBKU CTaJIH.
PazpaGorarb  KOMIUIEKC ~ MHXUHUPUHTOBBIX ~ MEPONPHUATHA Ui  KOHTPOJIs
Oecrniepe0oiTHONM MOCTaBKU METalIa JUIsl Pa3JIMBKUA CTAIN

I1K-9.3 Ocy1iecTBisieT KOHTPOJIb npoliecca IlepeyeHb BONPOCOB /I/Il NOATOTOBKH K 3a4eTy

Pa3NIMBKU CTaJM, COCTOSIHUSI OOOpPYIOBaHUS
JUI Pas3juBKU CTaJIM, €ro IOTOBHOCTH IS
MIPOBEICHUS aIbIOCTAXHBIX PabOT

CrutaHupoBarh MPOM3BOJCTBEHHOE 3aJaHKe 10 KOHTPOJIIO Mpoliecca HENpephIBHOM
Pa3IUBKH CTAIN
Pa3pa60TaTb KOMIIJICKC MHXXHWHHUPHHIOBBIX MepOHpI/ISITI/Iﬁ AJIs1 KOHTPOJIA COCTOSHUS
TEXHOJIOTUYECKOro 000PyI0BaHUSI.

IIK-10 - Cnoco6en koopaAMHHUPOBATH PadoTy NPOM3BOACTBEHHBIX MOAPAa3/AeIeHUI A5 BHINOTHEHUS 32/IaHUI M0 BBIIYCKY CTAJIH B

JICKTPOCTAJNCINIABUIBHOM HEXE

Teopml MPpOoUEeCCOB BbINJIABKH H KOBIIEBOIi OGpﬂﬁOTKH CTa/in

I1K-10.1 Pemaer  TexHomormuyeckume 3amadud IO Ilepeuens meopemuueckux 60npocoe8 K IK3AMEHY:
o0ecTeueHUIO BEINIOJIHEHHMS |1, MeTtaumndeckuil JJoM: Ha3HAYeHUE M CBOMCTBA.
TIPOM3BO/ICTBEHHBIX sananmii 2. CooTHOmEHHEe Mex Ty uyryHoM U joMoM B muxte JICIT n dakTopsl, ero onpenensomue.
MEKTPOCTATETITABHIBHOTO LieXa 3. OcHoBHBIe onepanuu npu BoituiaBke cranu B JICII : cymHOCTb, MOCIeA0BaTeIbHOCTD U
MPOJIOJDKUTEIEHOCT UX MPOBEIACHUSI.
4. CoctaBuTh 3a7aHue Ha BeIIaBKy ctanu B JICII mpu n3BECTHBIX BXOAAIIUX MapaMeTpax u
BBITIJIABJISIEMO MapKu CTaJIHA
[1K-10.2 OpraHu3oBbIBaeT paboty Ilepeuens meopemuueckux 60npocos:
ANEKTPOCTANIEIIaBUIBHOTO mexa B Texnonorus BeiiaBku cranu B JICI: kmaccuyeckast u cOBpeMeHHas
COOTBETCTBUU C IIPOU3BOACTBEHHBIMU TexHomoruueckue OIICpalHru IIpU BBITIJIABKE CTAJIU B ﬂCH

3aJaHUsIMH, a Takke pabdoTy CMEXHBIX
noJipa3fielieHui Mo coOMIoAeHuI0 TpaduKoB
IMPOM3BOJACTBA U IMOCTABKU B LEX IIMXTOBBIX
n JOITOJIHUTEIIBbHBIX MaTcpuraios,

SHEproHocuTesell TpedyemMoro KayecTBa M

ocoarwhE

[TonsiTue rpaduka npon3BoACTBa, ero BiusHue Ha padoty DCIIL]
[IuxToBsle MaTepuansl npu BoiuiaBke ctanu B JICII: ocoGeHHOCTH
Turbl MIUXTOBOK

ObecneunBaromnye 1exa npu Boiruiaske cranu B DCIIL]
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KOJIMYCCTBA

I1K-10.3

OcymiecTBiIsIET ~ KOHTPOJIb  COOJIFOACHUS
NIPOM3BOJICTBEHHO-TEXHUIECKHUX "
TEXHOJIOTUIECKUX MHCTPYKIIUH O BBITIIABKE
u pasyuBKe CTaJu B
AJEKTPOCTANICTUIABUIIBHOM  IIeXe, KOHTPOJIb
COOJIIOJICHHSI YCTAHOBJICHHOTO pETJIaMEHTa
TEXHUYCCKOI'O O6CJIY)KI/IB3.HI/I$I " IMMPOBCACHUA
[UIAHOBO-TIPEAYIPEIUTEIILHBIX PEMOHTOB
000pYyIOBaHUSI  DIIEKTPOCTAJICTIABUIBHOTO
nexa

ko

Hepeltenb meopemu4ecKux 6onpocoe:

Texnonorus BeiiaBku cranu B JICIL: kinaccuyeckast u coBpeMeHHast
Texnonornueckue onepanuu npu BeimiaBke craiu B JICII

Buibl peMOHTOB OCHOBHOTO M BCIIOMOTATENILHOTO 00opynoBanus B DCIIL]
Texnonorus paznusku ctanu B DCIIL [TAO «MMK»: ocobennocTu
Tunst MHJI3, ycranoBnennsix B CIIL [TAO «MMK»

HpOH3B0}1CTBeHHaH - IpeaauIilioMHasl MpaKTuKa

IK-10.1 Pemaer  TexHoJOrMueckue 3ajaud 1o [lepeueHb TeOpETHUECKUX BOPOCOB:
00eCIIeYeHHIO BBIIIOJIHCHUA 1. Posb 31eKTpoMeTalIypruu B CTAJICIUIaBUIBHOM IIPOU3BOICTBE.
IIPOU3BOJCTBEHHBIX 3aJaHUH 2. Knaccudukanus craienaaBriIbHBIX JIEKTPHUECKUX TeUeH.
SJICKTPOCTAJICTIIIABUIJIBHOT'O II€Xa 3. HpHpoﬂa BHGKTqueCKOﬁ JIyTH.
4. JlyroBble M€Yl U NPUHIUIBI UX PaOOTHI.
5. Ocob6ennoctu koHCcTpyKIHH coBpemernnoi JCII.
6. WHayKimoHHBIEC IEYW W MIPUHIIUIIBI MX PAOOTHI.
7. Tleun conmpOTHBIIEHUS U IPUHIUIBI UX PAOOTHI.
8. VYcrpolicTBO COBpEMEHHOM JAYTOBOH TEUH.
9. TexHomorus MPOU3BOACTBA (OPMOBAHHBIX IEKTPOIOB.
10. OcoOGeHHOCTH TUIAaBKH CTAJH B IUIA3MEHHO-TyTOBBIX MeYax.
I1K-10.2 Opranu3oBbIBaeT paboty [Tepeuenb TeOpETUUECKHX BOIPOCOB:
SJICKTPOCTAJICTIIIABUIILHOI'O nexa B [[InxTOBBIE MaTEpHUabI 1JIsl TUIABKU B TyTOBOW MEYH.

COOTBETCTBUU  C  IPOU3BOJCTBEHHBIMU
3aJJaHUSIMH, a TaKke pPaboTy CMEKHBIX
MoJIpa3JielieHuit Mo COOMIOACHUIO TpaduKOB
IMPON3BOACTBA U IMOCTABKU B LEX HMIMXTOBBIX

1
2. CrocoObl 3arpy3Kd MIMXTHI B TyTOBYIO TI€Yb.

3. BapuaHThI TEXHOJOTHI BBITIIABKU CTAM B AYTOBBIX IeYaXx.
4. «Knaccuueckas» TexHojorus BoiriaBku ctanu B J[CII.

5. [lnaBnenue muxThl U oKUcIUTEIbHBIN Iepuoa B JICIL.




Koo

Hndukamop oocmudiceHust KomnemeHyuu

Oyenounvie cpedcmea

uHouKamopa
u JNOIMOJTHUTEILHBIX MaTepUalioB, 6. BoccranoButensHsbii nepuox B JCII.
HEPrOHOCUTENCH TpedyeMoro KadecrBa H 7. Ilnaska B JICII meTon0oM nepemniasa.
KOJIM4YeCcTBa 8. Texnomnorus BeimaBku ctanu B JICII ¢ npuMeHeHneM KUIKOTo YyryHa.
9. Ilyru cokpamenus pacxonaa aiekrpodnepruu B JICIT.
10. OcoOGeHHOCTH TUTAaBKU CTaIM B KUCIIBIX IeYax.
11. Oco6ennoctu miaBku cranu B JICII mocTostHHOTO TOKA.
IIK-10.3 OcymiecTBiIsIET ~ KOHTPOJIb  COOJIFOACHUS [TepedyeHb TEOPETUYECKUX BOIIPOCOB:
MPOU3BOACTBEHHO-TEXHUCCKUX u KoHncTpykuus 6eccepieuHUKOBOM MHTYKIIMOHHOM M€Y H.
TEXHOJIOTUYCCKUX I/IHCT‘pYKIII/Iﬁ II0 BBIIIJIABKE TexHoJI0orus IjiIaBKyu B HH,HYKHHOHHOﬁ IIEYMn.
u pasInBKe cTaimn B Haznauenue u knaccudukaius neperyiaBHbIX IpoIeccoB.

QJICKTPOCTAJICILVIABUIIBHOM I1I€XC, KOHTPOJIb
CO6J'IIO,I[CHI/IH YCTAaHOBJICHHOI'O pPCriIaMCHTA
TCEXHUYCCKOI'O O6CJIY)KI/IB3.HI/I$I " IIPOBCACHUA

MJIaHOBO-TIPEAYNPEIUTENBHBIX PEMOHTOB
000py/I0BaHUsl  3JIEKTPOCTAIEIIIABUIBHOTO
nexa

1

2

3

4. TexHoJOTHs IJIaBKU B BAKYYMHOM HHAYKIIMOHHON IEUu.

5. BaxyymHO-1yroBoii nepermnas.

6. TpeGoBaHMs U COCTaBBI IIJIAKOB IEKTPOILIAKOTO MEPEIlIaBa.
7. TexHOJOrHs U CYIIHOCTb 3JEKTPOIIAKOBOTO IeperuiaBa.

8. Ilna3MeHHO-AYyroBOM Neperuias.

9. DJEeKTPOHHO-IYYEBOH NeperlIaB.

COBpeMeHHbIﬁ HHKUHUPHUHI METAJLJTYPTHYIECKOI0 Mpous3sBoaACTBA

I1K-10.1 Pemaer  TexHonormueckue 3amadd 1o IlepeyeHb BONPOCOB /1/Il MOATOTOBKH K 3a4€Ty
o0ecreyeHno BBITTOJTHEHHUS 1. CocraB MepompusiTUil WHXHUHUPUHTA TPU BEIECHUU TEXHOJIOTHMUECKOTO IMpoliecca
MPOU3BOJACTBEHHBIX 3alaHui npousBojcTBa ctanm B JJCII.
ANEKTPOCTAIIECIIABUIIBHOTO LI€Xa 2. TIpou3BOACTBEHHBIE 33/1aHUS B AIEKTPOCTANICIUIABIIILHOM IIEXE.
3. TexHOMOrM4eCKHii 0OBEKT B MpoIleccax MPOU3BOJICTBA CTAIH.
I1K-10.2 OpranuzoBbIBacT paboty Ilepeuensb BOnpocoB A1l NOATOTOBKH K 3a4eTy
ANEKTPOCTAIIEIIIABUIIBHOTO nexa B 1. OuepenHocTh MEpONPUATUN WHKHUHUPUHTA MPU pa3padoTke Tpaduka TMOCTAaBKH B
COOTBETCTBUHA c MIPOU3BOJCTBEHHBIMU OCTIL mMXTOBBIX U TOMOJHUTEIBHBIX MATEPUAIIOB, SHEPTOHOCUTEIIEH.
3alaHusIMH, a Takke paboTy CMEXHBIX 3. CnnaHupoBaTh TPOU3BOJACTBEHHOE 3aJaHHe MO pPa3pabOTKe TEXHOJIOTMUYECKOMH

MoJIpa3JielieHuit Mo COOMIOACHUIO TpaduKOB
IMPON3BOJACTBA U IMOCTABKU B LEX HMIMXTOBBIX
u JIOTIOTHUTEIIHbHBIX MaTepHasos.,

MOCJICA0BATCIBHOCTHU ITPOU3BOJACTBA CTAJIU B BCHH
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SHEPrOHOCHUTENCH TpeOyeMoro KadecTBa M
KOJIMYECTBA
I1K-10.3 OcymiecTBISIET ~ KOHTPOJIb  COOJIFOACHUS IlepeyeHb BOPOCOB /1JIsl MOATOTOBKH K 3a4eTy
MPOU3BOICTBEHHO-TEXHUYECKUX u 1. OuepenHOCT, MEPONPHUATHM HWHXUHUPHHTA TPH HPUHATHM MEp II0 YCTPAHCHHIO

TEXHOJOTMYECKUX MHCTPYKIIUM MO BBITIaBKE
u pa3vBKe CTalik B
3IIEKTPOCTAICTIIIABUIILHOM 1I€XE, KOHTPOJb
COOJIIO/ICHHST  YCTAHOBJICHHOTO perjamMeHTa
TEXHUYECKOTO OOCTY)KUBaHUS U MPOBEIACHUS
TJIAaHOBO-TIPEAYIIPEAUTEIbHBIX PEMOHTOB
000py/OBaHUsl  3JEKTPOCTANCIIIABUIBHOTO
nexa

HapYILICHUN MPaBWJI SKCIUTyaTalli U TEXHUYECKOTO 00CIIy>KMUBaHUsI 000PYJOBaHHUS.
2. TlmanupoBanue pabOT TpPH TPOBEIACHHUM IUIAHOBO-TIPEAYIPEIUTECILHBIX PEMOHTOB
000pyI0BaHUs AJIEKTPOCTANEIUIABUILHOTO 1IeXa.

IIK-3 - CnocoGen opraHu3oBbIBATH Pad0Thl MOApPa3/ae/eHHii arJ10MepaluOHHOI (PadpuKH M0 MPOU3BO/ICTBY KeJ1e30PYIHOr0 arjioMepara

Teopusi mpoueccoB NpoU3BOACTBA YyI'yHa

IK-3.1

OnenuBaer UH(pOPMALINIO 0
napaMmerpax U MOKa3aTessix
TEXHOJIOTUYECKHUX IIPOLIECCOB, 0
MOKa3aTeNsIX AKCIUTyaTallil U TEXHUYECKOTO
COCTOSIHUSL ~ OOOpYAOBaHHUS  OTIEJICHUM
OXJIAXKIECHUS U MeXaHH4YecKol o00padoTKH

ariomepara

Ilepeuensy meopemuueckux 60npocos K 3auémy:
1. OCHOBBI OpraHM30BBIBAIOIINX PAOOT MOApA3JIEICHUN arjaoMepalMoHHOW (adbpuku
[0 TPOU3BOJCTBY >KEJIE30pYIHOr0 arjoMepara Ha OCHOBE MH(OpMalM O Hapamerpax MU
[OKAa3aTesIX TEXHOJIOIMYECKUX IPOILECCOB, O MOKA3aTeNsIX AKCIUTyaTallud U TEXHUUYECKOTO
COCTOSIHUSI 00OPYAOBaHUS OTAETICHUN OXJIaXIEHUsI U MEXaHUYeCKOi 00paboTKM arimoMepara.
2. Opranuzanus Ipolecca MPOM3BOJCTBA YyryHa MpPH HEOOXOIMMOCTH OTpaHUYEeHHUs
[IPOU3BOIUTENILHOCTH MIEYH.
3.3aBUCMMOCTH Ul TEPMOJMHAMHYECKOIO pacu€ra IpeneabHOW CTENEHH HCIOIb30BaHUS
MOHOOKCH/IAa yIJIepoJa U BOJOPO/ia IPU BOCCTAHOBJIEHUH JKeJle3a U3 OKCHUJIOB.
4. 3aBucuMoCTH JUIsl TE€PMOAMHAMHMYECKOIO pacuéra CTENEHU MPSIMOrO0 U KOCBEHHOIO
BOCCTaHOBJIEHHS HJIEMEHTOB YyT'yHa.
5. ®opMupoBaHUE YYryHa M MEPBUYHBIX, TPOMEKYTOUHBIX U KOHEUHBIX IIUIAKOB IO BBICOTE
TOMEHHON Meuu MO pe3yibTaTaM aHajliu3a U 00paboTKH HH(OPMALMOHHBIX IOTOKOB U
MCTIOJIb30BaHUS HH(POPMAIIMOHHBIX MOJIEIIEH.
6. [ToHBII TEXHOJIOTHUYECKHUH KT TIOJTYYEHHUSI YyTyHa TI0 pe3yIbTaTaM H3y4eHHUsT MHPOBBIX
pecypcoB HH(pOpMAIMK O ITpoIieccax MPOU3BOACTBA YyTyHA.

7. Bunipl 4yryHOB M 0COOEHHOCTM MX MPOM3BOJCTBA MO Pe3yJbTaTaM H3Y4YE€HHS MHPOBBIX|
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pecypcoB HH(pOpMAILMK O IIpoLieccax MPOU3BOACTBA UyTyHa.
[1K-3.2 OpranuzoBbIBaeT [IPOBEICHUE
TEXHUUYECKON JMarHOCTUKU 000pyn0oBaHUs
OXJIAXK/IECHUS U MEXaHUYecKoh o00paboTKu Ilpumepnvie npakmuueckue 3a0anua:
arjomMepara ¢ pa3paboTKOi 1 000CHOBaHUEM CocTaBUTh AaHHOTAIIMK TIO BHINMOJIHEHHBIM HAYYHO-UCCIIEAOBATEIBLCKUM paboTaM.
INPUHATBIX TEXHUYECKUX U TEXHOJIOIMYECKUX CocTaBuTh NEpedYeHb KIHOYEBBIX CIIOB B BBIIOJHEHHBIX HAay4YHO-HCCIIEI0BATENbCKUX
Mep M0 YCTPAaHEHHUIO HapylleHUH mpaBuil paboTax.
JKCIUTyaTaluu u TEXHUYECKOTO PazpaGorare TecToBble 3agaHMs UL YIIyOJNEHHOrO  M3Yy4eHUs Hay4HO-
00cIyKUBaHUS 000pyAOBaHUS U [CCIIeIOBATEIbCKUX PadOT.
JUKBUJALUU IPUYUH €0 BHEIUIAHOBBIX
IIPOCTOEB
IIK-3.3 Ocy1miecTBisieT KOHTPOJIb BEACHUS
JIOKyMEHTaluu 10 COOJIIOICHUIO
TEXHOJIOTMYECKUX PErJIaMEHTOB M IPaBHII
JKCIUTyaTalli  000py/lOBaHMS, KOHTPOJb 3aoanue na pewienue 3aoauu:
OTKJIOHEHMM  OT  33JaHHBIX  BEJIWYUH [lo npencraBieHHON B 00pa3oBaTeNbHON MOpTaie METOJUKE pacuéra U HMCXOIHBIM
apaMeTpoB U IIOKa3arejaedl IPOLECCOB [NaHHBIM, MPEICTABICHHBIM TaM B TEXHUYECKOM OTYETE, BBINOJHUTH PACUYET YBEIUYCHUS

IpOOJICHUs, OXJIAKICHUS ¢ TPOXOUYCHUS
arjoMepara, KOHTPOJIb KaueCTBa MOJrOTOBKHU
000py/IOBaHUsI K PEMOHTaM M €ro MPUEMKHU
TIOCJIE BBITTOJIHEHUS] PEMOHTOB

MMPONU3BOJUTCIIBHOCTU HOMGHHOﬁ IMEYH MOBBIMICHUEM COACPIKAHUA KEJIC3a B IINUXTEC.

HpOH3BOI{CTBeHHaH - TEXHOJOrHIECKasd MPpaKTUKa

[K-3.1

OuenuBaeT HHGOPMAIIHIO O TApaMeTpax U
MOKAa3aTeNsIX TEXHOJIOTMYECKHUX MPOLIECCOB,
0 MOKAa3aTeNsAX HKCIUTyaTalluu U
TEXHUYECKOTO COCTOSIHHSI 000PYIOBaHHUS
OTJEJICHUN OXJIAXKICHUS Y MEXaHNUECKOU
00paboTKH arjaomepara

TeopeTHuecKue BOMPOCH:

- COBpeMeHHbIe HH(OPMAIIMOHHBIC TEXHOJIOTHH HA MPEIPUSATHH;

- peXHM pabOTBI OCHOBHOTO U BCITOMOTATEIHLHOTO 000y IOBAHUS;

- BOBMOXXHbIC HAPYHICHUS TEXHOJIOTHYCCKOI'0 pEeXXrUMa U UX MOCICACTBUA
- OYTH WHTCHCH(UKAIMK U YCOBEPIICHCTBOBAHHUS IMPOHU3BOJCTBEHHOIO MPOIECCa, B TOM YHCIIE
HHEProcOEepEeKEeHUSI.

-~OCHOBHBLIC HaAIIpaBJICHHA IO PEKOHCTPYKIUHU IMTPOU3BOJACTBA NI YCOBEPIHICHCTBOBAHNUIO TEXHOJIOIUH U
X 000CHOBaHUE.
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[K-3.2 OpraHu3oBbIBacT npoBeieHue [[eopeTnueckue BOIpOCkL:
TEXHUYECKOM JMarHOCTUKU o0opyaoBaHus — Ilepeuncinure kputepuu BIOOpa 000pynoBaHUs?
OXJIAXK/IEHUS U MeXaHW4Yeckod o00padoTKM — Ha uem 0CHOBAaH NPUHIMII PabOTHI BHIOPAHHOTO 000PYI0BAHKs, KAKOBBI €0 XapAKTEPUCTHKH?
ariomepara ¢ pa3pabdoTkoil 1 000CHOBaHHUEM 3ananue
NPUHATBIX TCXHUYCCKUX U TCXHOJIOTUYCCKUX —  [Ipeanoxute anbTepHATHBHBIC BapHaHTBl OOOPYIOBaHHSA JUIS MPOBEACHUS TEXHOJIOTHYECKOTO
MEp M0 YCTPaHEHHUIO HAPYIIEHUW IPABUI Tporiecca WM HayYHO-UCCIIEI0BATENBCKON PaOOTHI.
SKCILTyaTaluu " TEXHUYECKOTO Onennre JOCTOBEPHOCTD PE3YNBTaTOB M X CPABHEHHE C AHAJOTMYHBIMH PE3yIbTaTaMU
00cIy)KMBaHUS 00opyIoBaHUs " OTEYECTBEHHBIX M 3apyOEKHBIX YUCHBIX.
JMKBUJAMA IIPUYUH €r0 BHEIJIAHOBBIX
MIPOCTOEB
IK-3.3 OcylecTBISIET KOHTPOJIb BEICHUSA Bo Bpems 3a1IMThI 0TYETA IO MPAKTUKE OTBETUTH HA BOMPOCHI:
AJOKYMCHTAIINHU 110 COOJIIOJICHUIO |- Kaxyro HopMaTHBHO-TIPaBOBYIO TOKYMEHTAIUIO OpraHU3alliy U3y4aln Ha pakTuKe?
TEXHOJIOTUYECKHMX PEIIaMEHTOB M MPABMII |- Kakyio CTPYKTYpy HMEET OpraHH3alus?
OKCIUIyaTalun  O00OpYyJNOBaHUS, KOHTPOIb | Kakpe (GYHKIMK ¥ METOJIBI YIIPABJICHUS UMEET TIPEANIPUITHE?

OTKJIIOHCHHH oT 3aIaHHBIX BCIIMIHH | Kak OpTraHU30BaHO ACJIONPONU3BOACTBO U Z[OKYMQHTOO60pOT B OpFaHI/I3aLII/II/I?

[1apaMCTpoB M TOKA3ATEICH  MPOLECCOB mpe q10KUTh PEKOMEH/IAIMH [0 YCTPAHCHUIO MITH MUHUMH3AIHH BBISIBICHHBIX POOJIEM.

APOOJICHNs, OXJAK/ICHHA M IPOXOYEHHS (Cr10c0GbI OPraHM3aLMN IPOH3BOACTBEHHBIX PELICHHI.
arJoMepara, KOHTPOJIb Ka4eCTBa MOArOTOBKH

060py,I[OBaHI/I$I K PECMOHTaM H €TI0 IPHUEMKH
IMOCJIC BBIITOJIHCHHUSA PCMOHTOB

ITIK-4 - Cnnoco0eH onpeaeasiTb OpraHu3alMOHHbIE MephI /1 HellPpepPbIBHOW Pa3/MBKH CTAJIH

Teopml PA3JUBKH H KPUCTAJVIM3AIUH CTAIHA

IK-4.1 OrneHUBaeT mapaMmeTphl Mpolecca Pa3iIuBKU Bonpocsbr:
51 COCTOSIHUE texHonoruueckoro | 1. Kiaccuduxanms MHII3. JloctounctBa u  Hemoctatku MHII3 ¢ u3ornyroi
o0opyoBaHus TEXHOJIOTMYECKOU OCBIO.

2. Cranepas3nBOYHbBIN CTEH].

3. [IpomeKyTOUYHBIN KOBIII.

4. Kpucramnuzarop MHJI3.

5. 3ona BTOpuYHOTO oxyaxaenus MHJI3.

6. ITope3ka HENPEPHIBHOINTON 3arOTOBKY Ha MEPHBIE JIUTMHBI.
7. 3aTtpaBka MHJI3.
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8. [Togroroeka MHJI3 k pa3nuBke craiy.
9. TemnepaTypHO-CKOPOCTHOM pexuM pa3inuBku ctanu Ha MHJI3.
10. 3amumra MeTaa B Mpolecce pa3iuBKU OT BTOPUYHOTO OKUCIICHHUS.
11. lInakooOpa3yrome CMECH.
12. IlepBuyHOE OXJIaXKICHUE HEMPEPHIBHOIUTON 3arOTOBKH.
13. BropuuHoe oxJ1a)KeHHE HENPEPHIBHOIUTON 3arOTOBKH.
14. ®opmupoBaHe HENIPEPHIBHOIUTON 3arOTOBKH.
[1K-4.2 Pemaer 3ayaum, cBA3aHHbIE C TTOJYYECHUEM U
nepenavueid  uHGOpMAMU O  COCTOSIHUU
000pyI0OBaHUsA, €ro HEUCIPABHOCTAX U
Mepax IO UX YCTPaHEHHUIO, C COTIaCOBaHUEM . .
H  CHHXpOHH3aLWeH PaUKOB  NOCTABKH Pabota HaUSBM C UIMUTATOPaMU-TPEHAKEPAMH HETIPEPHIBHOM Pa3IUBKHU CTaU Ha CIIO0OBOM
u coproBoit MHJI3.
MeTalljia, JKCIUTyaTalluu OOOpyIOBaHUS B
COOTBETCTBUU C COPTAMEHTOM CTaJId, CMEHBI
3a/1aHMS, MPUHUMAET  pEeUIeHUs o
KOPPEKTUPOBKE MpOIlecca pa3IuBKU
IK-4.3 KoHTponupyer cocTosiHHE OCHOBHOIO |

pe3epBHOTO OOOPYNOBAHUS HJisi PA3IUBKU
CTaJli U €ro TOTOBHOCTh Ul TNPOBEICHHS
aJIbIOCTaXKHBIX paboT

Hcrnonp3oBaHne KOMIBIOTEPHBIX MPOTpamMM IS PEIICHUS 3a]1ad M0 HENPEPHIBHOW pa3iuBKE
ctai Ha MHJI3.

HpOH3BOI{CTBeHHaH - TEXHOJIOrHIECKasd IPpaKTHKa
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[K-4.1 OuenuBaeT napameTpsl Ipouecca pa3jinBku  [TeopeTrudeckue BOIPOCHI:
U COCTOSIHUE TEXHOJIOTUYECKOrO 1. Kpucramnueckas CTpyKTypa HENPEPBIBHOIMTHIX 3aroTOBOK, OTiIMThIX Ha MHJI3
000pyI0BaHUs BEPTUKAJIBHOTO THIIA.
2. Kpucrannuueckas CTpyKTypa CIUTKOB CIIOKOMHOW CTalM IPH pPa3MBKE CTalM B
YILIUPEHHBIE KBEPXY U3JI0KHUIIBI C IPUOBUIBHBIMU Ha/ICTABKaAMH.
3. MakpocTpyKkTypa HEHpPEepbIBHOJIMTOTO clsida mpu pasnuBke cramum Ha MHIJI3
BEPTUKAJIBHOIO TUIIA, BEIUYMHA TEXHOJIOIMUECKHUX OTXO0J0B METalIa.
4. ®akTopbl, BIUAIOIIME HA 3apOKICHHE U POCT KPUCTAUIOB NpPU 3aTBEPIEBaHUY
CTaJIN.
5. MakpoCTpyKTypa CIMTKOB CIIOKOMHOM CTaJIM IIPU Pa3JIMBKE B YIIMPEHHBIE KBEPXY]
M3JI0KHULBI ¢ TMPUOBUIBHBIMU HaJICTABKaMM, BEJIMYMHA TEXHOJOIMUECKUX OTXOJOB HPU UX
[IPOKATKE.
[1K-4.2 Pemaer 3aaun, cBA3aHHbBIE C TOJYYEHUEM U [IpumepHBbIe TpaKTUYECKHUE 3a/1aHUSA:
nepefayel  MHGOpPMaUMUM O  COCTOSHUM 1. KapruHa 30HaNBbHOM XMMHYECKOM HEOJHOPOJHOCTH CIIMTKA KHUILALIEW CTalu ¢
000Opy/sOBaHUs, €ro HEUCHPABHOCTAX U MEXaHUYECKUM 3aKyIOpPUBAHHEM C OSICHEHUSMHU.
Mepax I0 UX YCTPAaHEHUIO, C COIIACOBAHUEM 2. OnpenenuTs TONIIUHY €105 3aTBEPAEBILEr0 METaJlJIa B CEPEANHE 30HBI BTOPUYHOTO
U CHUHXpOHHM3alMeW TIpaduKOB IOCTABKHU [OXJAXJIEHUS AIUHON 28 M npu pasnuBke ctaau Mapku 10mc Ha kpuoauHeitnoit MHJI3 co
MeTallja, JKCITyaTaluu o0opyaoBaHUS B [CKOpocThio 1,05 M/MuH (Kpuctamumsatop umeeT anuny 1000 mm).
COOTBETCTBUU C COPTAMEHTOM CTaJId, CMEHBI 3. IIpoBecTu knaccuUKauo JAHHON MapKH CTalH.
3a/laHus, IPUHMMAET  PEIIEHUus 110
KOPPEKTUPOBKE MpOIecca pa3InuBKU
I1K-4.3 KonTponmupyer cocTtossHHE OCHOBHOTrO U [IeopeTrudeckue BOIPOCHI:

pe3epBHOTO OOOPYMOBAHUS IJisi PA3ITUBKU
CTali M €ro TOTOBHOCTh [IJISl TMPOBEIEHUS
aJIbIOCTaKHBIX padoT

1. MakpocTpyKTypa COPTOBOM 3aroTOBKH IPU HEMPEPHIBHON pa3IMBKE CTald HA|
MHJI3 paguanbHOro THNa, BEIMYMHA TEXHOJIOTMUECKUX OTXOJ0B METaIa.

2. MakpoCTpyKTypa CIMTKOB CIIOKOWHOH CTaJId MPH pa3jMBKe B YITUPCHHBIE KHH3Y]
M3JI05KHUIBI C TETUIOU30JISIUMOHHBIMA BCTaBKaMH, BEJIMYMHA TEXHOJOTMUYECKUX OTXOJOB MPH
MMPOKATKE.

3. MakpocTpyKTypa CIMTKOB KHUIIAILIEH CTANM M TEXHOJOTHYECKHE OTXOJbI METalia)
[py MpoKaTKe. Poiab MOBEPXHOCTHOM KOPKH IUIOTHOTO METala B TAKMX CIUTKAX, MEXaHU3M

e¢ (hopMupoOBaHHUSL.
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MeTaJljia IPU WX MPOKaTKe. PoJb MOBEPXHOCTHBIX MY3bIPEH B TAKUX CIUTKAX U MEXaHHU3M HX
(hopMHUpOBaHHS.

KpPIBOJ'IHHGfIHOFO THUIIA.

4. MakpoCTpyKTypa CIHMTKOB IOJIYCHOKOWHOW CTaJldi U TEXHOJOTHYECKHE OTXObl

5. Kpucramnuueckasi CTpyKTypa HENPEPHIBHOJIMTHIX 3aroTOBOK, OTMTHIX Ha MHJI3

HpOH3B0}1CTBeHHaH - IpeaauIilioMHas MIpaKTUKa

IIK-4.1 OueHuBaeT napaMeTpsl MpoLecca pa3iuBKu  [[eopeTnyeckue BOIpOCHI:
Y COCTOSIHHE TEXHOJIOTUYECKOTO 1. Ha3naueHue u yCTpOMCTBO IIaXThl JOMEHHOM I1€4YH, ONIpE/IEICHUE €€ pa3MEPOB.
o0opynoBaHus 2. Bepxusis 4yacte ¢yHIaMeHTa JOMEHHON meuu: e€ (opma, pa3Mepbl, MEPOIPUSITHUS IO
YBEIIMYECHUIO CTOMKOCTH
3. @dypmenHblii  npubop:  Ha3HaueHue, TpeOOBaHUS K  HEMY,  IMEpPCHEKTUBHI
YCOBEPILICHCTBOBAHMSI.
4. Tlpodunb TOMEHHOH Neun: onpezesieHue, OCHOBHbBIE 3aBUCUMOCTH, METO/IbI pacuéra.
5. TopH mOMeHHOI Ne4n: Ha3HAUYCHUE, 30HUPOBAHUE 00BEMOB, OIIPE/ICIICHUE Pa3MEPOB.
6. 3amieyuku JOMEHHOM Te4YM: OCOOEHHOCTHM KOHCTPYKIIMH, OTpEAENIEHUE OCHOBHBIX|
pa3MepoB.
IIK-4.2 Pemaer 3amauu, cBA3aHHBIE C NTOJIYYEHUEM U

nepepaueid  wHOpMAIMM O  COCTOSIHUHM
000Opy/lOBaHUs, €ro HEUCIHPABHOCTAX U
Mepax IO UX YCTPaHEHUIO, C COTIaCOBaHUEM
U CHUHXpOHM3alMeW TrpadUKoB IOCTaBKU
MeTallja, JKCIUTyaTallud OOOpylOBaHUS B
COOTBETCTBUU C COPTAMEHTOM CTaJld, CMEHBI
3aaHus, INpuHUMACT pemicHuA 110
KOPPEKTUPOBKE IMPOIIECcCca Pa3IuBKU

Onwucathe TEXHOJIOTHIO pa3rapa GyTepoBKU MO NPEACTaBICHHOMY PUCYHKY
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I1K-4.3 KoHTponnpyer cocTOssHHE OCHOBHOIO M [IpuMepHBIe TEOPETHUECKUE BOIIPOCHI

pe3epBHOro0 00OPYAOBaHUS Ui pa3iauBKH | 1. 3a30pbI v BBl B OTHEYIIOPHOM KJIaJKe JOMEHHOH MeYH: Ha3HAaYeHUE, ONpeAeTICHIE

CTalM U €ro TOTOBHOCTh /I IPOBEICHMS pa3MepoB, MaTEpHAJIbI AJI UX 3aIIOJHEHUS

a/IbIOCTXXHBIX PadoT 2. Koxyx TOMEHHOM NeuH, pa3HOBUIHOCTH KOHCTPYKTUBHOTO UCIIOJTHEHHUSI, MaTEPUAIIbI JIS
W3TOTOBJICHUS

@dyTepoBKa ropHa: BUbI IPUMEHSIEMBIX OTHEYIIOPOB M TpeOOBaHUS K HUM

IIK-5 - CniocoGeH onpenensiT OpraHu3aliMOHHbIE MePbI U151 BHIIVIABKH CTAJIU B KOHBepTepe

Teopml MPOUECCOB BbINJIABKH H KOBILEBOI1 OGpﬂﬁOTKH CTa/in

IIK-5.1 OueHuBaeT X0 U pe3yibTaThl IPOU3BOJICTBA [lepeyeHb TEOPETUYECKUX BOIIPOCOB:

CTaJIM B KACIOPOAHOM KOHBEPTEPE CBolicTBa METAJUTYPrUYECKUX PACIUIaBOB: YYT'yHa, CTAJIU U IIIJIAKOB.
TemmepaTypHbIil peKUM B KUCIOPAHOM KOHBEPTEPE.

Oran 3anuBku yyryna B KK.

IIponyBka kak ocHOBHas TexHoJiorndyeckas onepamus B KK.

«IToBanka» KOHBepTEPA.

OcHoBHbIE TapaMeTPbl KUCIOPOJHOTO IyThsl: YUCTOTA, 1aBJI€HUE, UHTEHCUBHOCTD
IIPOYBKH, CKOPOCTb UCTEUYEHHS], INIOTHOCTD

7. CTpyKTypa KOHBEpPTEPHOW BaHHBI I10CJIE 3aJIUBKH KHUJAKOTO YyryHa

SoukrwnE

[K-5.2 Pemraer mpodeccronanbHbIe 3a1a9U 110 [TepeueHb TEOPETHUECKUX BOIPOCOB:

IUIAHUPOBAHMIO ITPOU3BOJICTBEHHBIX 3afaHuil (1. OCOOCHHOCTH TEXHOJIOTHH Nepeiesia HU3KOMapTraHIIOBUCTHIX YyTYHOB.

U KOPPEKTUPOBKE NPOIiecca BBIIUIABKY cTau 2. OCOOSHHOCTH TEXHOJOTHH Tepezena pochOoprCThIX YyTyHOB.

B KOHBEpTEpE ¢ 000CHOBaHUEM MPUHATBIX (3. OCOOEHHOCTH TEXHOJIOTHH iepeiesia BaHAINHCOAepKALINX YyT'YHOB

TEXHHYECKUX M TEXHOJOTHICCKHX MEp 4. KoppekTupoBka TEXHOJIOTUH KOHBEPTEPHOU TUTABKHU TpU TIPOyBKe GochoprucToro
qyTyHa
5. CdopmynupoBaTh MPOU3BOJICTBEHHOE 3a/IaHNE HA BBITIIIABKY cTainu Mapku 0912C
6. CdhopmynupoBaTh MPOU3BOACTBEHHOE 33/IaHKE HA BBIILIABKY cTanu Mapku 0810

I1K-5.3 KoHTponupyeTr TEXHOIOIrHUECKUH TPOLECC IIepedeHb TEOPETUYECKUX BOIIPOCOB:
BBITJIABKU CTAJIM B KOHBEPTEPE, BEACHUE 1. [Junammuka cocTaBa IIJlaka o X0Jly POIyBKU B KOHBEPTEPE C BEpXHEH Mmojadeit
Y4ETHOU JOKYMEHTALMH, IPOLECC yXoaa 1 yThsl

npoHIAKTHYECKOTO OCMOTpa 2. JlaTh XapakTepUCTUKY MPOLIECCY OCMOTPA U 3aNpaBKU (QyTEPOBKU
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000py/I0BaHNsl KOHBEPTEPOB

3. Omucarb METOJIbI ONpEIeNEeHNs 0Ka3aTeNeii KOHBEPTEPHOH IJIaBKU

4. IlponeMOHCTpUPOBaTh HABBIKU B ONPEACIECHUU OCHOBHBIX IIOKa3aTeseu
KOHBEPTEPHOM IIaBKH, IIPEUIOKUTH MEPOIIPHUATHS 10 MOBBIIIEHUIO BBIXOJA T'OJHOTO
MeTaJula B KUCJIOPOIHO-KOHBEPTEPHOM IJIABKE

CKBO3HBIE METAJLIYPITrHY€CKHUE TCXHOJOTUH

IK-5.1 OneHuBaeT Xo0I M PE3yJbTaThl IIpumepHBIi IepeYeHb TEOPETHYECCKUX BOIIPOCOB K IK3aMeHY:
MPOU3BOJACTBA CTali B  KHUCJIOPOJHOM | @ Yro Takoe cTain?
KOHBEpTEPE Kakue cranemiaBuiabpHble arperarsl MOI'yT UCIIOJIb30BaThCS AJIs BBIIUIABKY CTaIN?
e HazoBuTe IUXTOBBIE MaTepUaibl, KOTOPHIE UCIIOJIB3YOTCS IIPU BBIILUIABKE CTAIN B
KHMCIJIOPOJTHOM KOHBEPTEPE.
e (CBolicTBa METAJUIYPrUYECKHUX PACIIaBOB: YyTr'yHa, CTAJIM U IIJIAKOB.
e TemneparypHslil peXXUM B KUCIIOPIHOM KOHBEpPTEPE.
e DOran 3anuBkH yyryHa B KK.
e IIponyBka kak OCHOBHasl TexHoJornueckas onepauus B KK.
e «lloBanmka» KOHBepTEpa.
e (OCHOBHBIE TapaMETPbl KUCIOPOJHOTO AYThs: UHCTOTA, AABJIIEHUE, WHTEHCUBHOCTH
MIPOIYBKH, CKOPOCTb UCTEYEHUS, TUIOTHOCTh
e CTpyKTypa KOHBEPTEPHON BaHHBI
[K-5.2 Pemaer mpodeccuoHanbHble 3a1adn IIpuMepHbIi NepedyeHb NPAKTHYECKUX 3aJaHUI:
0  IUIAHUPOBAHUIO  IPOU3BOACTBEHHBIX |I. OCOOEHHOCTH TEXHOJIOTUH Mepeiena HU3KOMapraHOBUCTBIX YyTyHOB.
3a]aHMH M KOppPEKTHpoBKe  Tpomecca [2. OCOOCHHOCTH TEXHONOrHH nepesena GpochopUCThIX YyryHOB.
BEITABKH  CTATM B KOHBEPTEPE  C 3. OcoOeHHOCTH TEXHOJIOTHH Tepeena BaHa)IVI/Iﬁconepmame YyT'yHOB
OGOCHOBAHMEM IPHEATHX TCXHHUECKHK H ill.yr}I;o;JpeKTHpOBKa TEXHOJIOTMHM KOHBEPTEPHOM TUIaBKH MPU MPOAYBKE (ochOpuCcTOro
TCXHOIOTHHCCKHX MCP 5. CdopmynupoBaTh NPOU3BOACTBEHHOE 33/1aHUE HA BBIMIJIABKY cTamu Mapku 1712C
CdhopmynupoBaTh MPOU3BOICTBEHHOE
I1K-5.3 Kontpomupyer TEXHOJIOTMYECKUI IIpuMepHBbIii NepedyeHb NPAKTHYECKUX 3aJaHUI:

MpOIleCC BBITUIABKA CTaJli B KOHBEPTEpE,
BEJICHWE YYETHOW TOKYMEHTAIIUH, TMPOIECC

e JluHamMuKa cocTaBa IIJIaKa [0 XOAY MPOJYBKH B KOHBEPTEPE C BEPXHEH MoAaueil 1yThs
e JlaTh XapakTepUCTUKY IIPOLIECCY OCMOTPA U 3aNPaBKU (QyTEPOBKU
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yxolla © TPOPHUIAKTHUYECKOTO

000py10BaHUsI KOHBEPTEPOB

ocMOTpa

e Omnwucath MCTOABI OIIPCACICHUA IoKa3aTeseu KOHBepTepHOﬁ IIJIaBKH
® OHpCI[eJ'II/ITB OCHOBHBIC ITOKAa3aTCIIn KOHBCpTCpHOfI IIaBKH, MPEAIOKNUTE MCPOIIPUATHA
110 ITIOBBIIICHUIO BbIXOJa I'OAHOI'O METaJljla B KHCJ’IOpO,Z[HO-KOHBCpTCpHOfI

HpOHSBO}ICTBeHHaH - TEXHOJOIrHYECKasd IPpaKTUKa

IK-5.1

OHGHI/IBaCT X04 " PE3yJIbTaThl IIPOU3BOJACTBA
CTaJIM B KUCJIOPOAHOM KOHBECPTEPEC

[lepeuenb TEOPETHUECKUX BOPOCOB:

. PacTBOprMOCTB KHCIIOpO/Ia B CTAH.

. PacTBOprMOCTH BOJIOpO/Ia B CTANH.

. PactBopuMoOCTb a30Ta B CTaJIH.

. [lopumonHbI#t cioco® BakyyMHpPOBaHUS CTAIH.

. HupKyasuuoHHbIN c10c00 BaKyyMHPOBaHUS CTAJIH.

. KamepHnslii ciocob BakyyMUpOBaHUs CTaJIH.

. Cioco0OsI MPOTYBKH CTAJIM B KOBIIIE HHEPTHBIM T'a30M.

. TexHoNOrHs BBEICHUS B CTAJIb MOPOIIKOBBIX MaTEPHAIIOB.

. TexHOJIOTHSI KOBIIIEBOI 00pa0OTKH CTaIH TBEPAOH IIIAKOOOPa3yOIIeH CMEChIO.
10. TexHoJIOTHs KOBIIEBOM 00paObOTKHU CTAIM KUJIKUM CUHTETHYECKHM IIAKOM.

O 00 ~J N DN WN ~—

[1K-5.2

Pemaer npodeccronanbHbIe 331a4U 1O
IUIAHUPOBAHUIO MIPOU3BOICTBEHHBIX 3aJaHUI
Y KOPPEKTUPOBKE IIPOLIECCA BBIIIIIABKY CTAIIN
B KOHBepTepe ¢ 000CHOBaAaHMEM IPUHATHIX
TEXHUYECKHUX U TEXHOJIOTUYECKUX MEP

IIpumep 3ananus

3amaga 1. Omnpenemuts CcOCTaB HaMEPTBO OOOMOKEHHOro AonomuTa CaTKHMHCKOTO
MecTOposKIeHuUs, comeprkaiiero 30,66 % CaO; 21,73 % MgO; 0,2 % Si0y; 0,25 % A1,0,; 0,43 %
Fe;O3; 0,01 % Mn304; 46,72 % 1.1 (MOTEpH MPU MPOKATUBAHHH).

3anaua 2. CKoIbKO u3BecTH, coaeprkaien 85 % Ca0, moxxHo nomyunts 13 1000 T n3BeCTHsIKA
AranoBckoro mecropoxeHust ? 3BecTHsIK AraroBCKoro MecTopoxieHus coaepkur 52,77 % CaO;

3,2 % MgO; 0,8 % SiOy; 0,1 % S u 43,13 % m.1.11. (oTepy MpU MPOKATUBAHKH).

IK-5.3

KoHTponupyeTt TeXHOIOrH4ecKuil mpolece
BBITJIAaBKH CTaJM B KOHBEPTEPE, BEACHHE
YUETHOM JOKYMEHTAllH, POIIECC yX0/1a U
npoUIAKTHIECKOTO0 OCMOTpa
000py10BaHUsI KOHBEPTEPOB

[lepeueHp TEOPETUUECKUX BOIIPOCOB:
1. CrpykTypa mpoHu3BOJACTBA YEPHBIX METAJUIOB M 3a/Ia4H CTAJETUIAaBHIIBHOTO MTPOU3BO/ICTBA.
2. YCTpOHCTBO COBPEMEHHOTO KOHBEPTEPA.
3. [lopsinok BBOIA HEMETAINTMYECKUX MAaTEPUAIOB B KOHBEPTED.
4. KonBepTepHblii ra3: coOCTaB, TeMIepaTypa, 3albUIEHHOCTh, OpraHU3alUsl €ro OTBOA
1 OYUCTKHU.

5. XapakTep OKHCIEHUS KPEMHUSI U MapraHia B KUCIOPOJHOM KOHBEpTEpE.
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6. [111akOBBIN PeXKUM KITACCUYECKOM TEXHOJIOTHH KUCIOPOIHO- KOHBEPTEPHOM TUIABKH.

7. IloBenenue gochopa Bo Bpemsi MPOTYBKU B KHCIOPOJTHOM KOHBEPTEPE.

8. JlyTheBOU PEeKUM KIACCHUECKON TEXHOJIOTUU KUCIOPOTHO- KOHBEPTEPHOM TIIABKH.

9. Bo3aMokHOCTH TIPOBENICHHS eCyIb(ypaliui MeTajlia B KUCIOPOJIHOM KOHBEpPTEPE.

10. H3meHeHue cpedHeil TeMIlepaTypbl MeTaula MO XOAy MNpoayBKU. Oxiaxaarolee
BO3/ICUCTBUE MPUCAIOK.

11. Crpykrypa KOHBEpTEpHOW BaHHBI B MEPHUOJ MAKCUMAIbHBIX CKOPOCTEH OKHCIIEHUS
yriaepoja.

HpOH3B0}1CTBeHHaH - IpeaauIilioMHas MpaKTuKa

IK-5.1

OI_IGHI/IBaCT X004 " PE3yJIbTaThl IIPOU3BOJACTBA
CTaJIM B KUCJIOPOAHOM KOHBECPTEPC

[TepeveHb TEOPETUYECKUX BOIIPOCOB:

CoBpeMeHHOE COCTOSTHIE KOHBEPTEPHOTO MPOM3BOJICTBA CTAIIH.

OCHOBHBIC 3JIEMEHTHI KOHCTPYKIIUU KUCJIOPOJIHOTO KOHBEPTEPA.

OO0m1as xapakTepucTuka pabodero MpocTpaHCTBA KOHBEPTEPA.

OcobenHoctu GyTepoBKH paboYero NpocTpaHCTBa KOHBEPTEPOB.

Bunbt paboT 1o BocCTaHOBIEHHUIO pabouero ciosi GyTepoBKH.

[TpoomKUTENLHOCTh KaMITAHUK Pab0Thl KOHBEPTEPOB U (DAKTOPHI €€ ONpPEEIISIOLIHE.

Knaccugukaius coBpeMeHHBIX CIIOCOOO0B IJIaBKU CTAIN B KOHBEpTepax.

Bunel razoB okuciauTenel A NpoaAyBKM MeTalja B KOHBEPTEPAax M CIOCOOBI BBOJA UX B
KOHBEPTEPHYIO BaHHY.

3aKOHOM€pHOCTI/I ABWIKCHUS I'a3a MO KaHaJlaM IICPEMCHHOI'0 CCYCHU .

OcHOBHBIE TapaMeTpbl KUCIOPOJAHOTO IyThs: UUCTOTA, JIABJICHHWE, WHTEHCUBHOCTH MPO-
AYBKH, CKOPOCTb UCTCUCHU S, IJIOTHOCTD.

I1K-5.2

Pemaer npodeccuonanpHbie 3a1a41 110
IUIAHUPOBAHMIO MIPOM3BOICTBEHHBIX 3aJaHUI
Y KOPPEKTUPOBKE MPOLIECCA BBIIIIIABKY CTAIIN
B KOHBEpTepe ¢ 000CHOBaHMEM HPUHSATHIX
TEXHUYECKHUX U TEXHOJIOTUYECKUX MEP

[IpakTnyeckue 3aganus:

JlaTh XapakTepUCTUKY MPOLIECCY MPOU3BOACTBA CTAIM B KUCIOPOAHOM KOHBEPTEPE:
- 1aTh XapaKTEPUCTUKY MPOIIECCY OCMOTpaA | 3alpaBKu (PyTEPOBKH;

- 1aTh XapaKTEPUCTUKY MPOLIECCY 3aBAJIKU JIOMA;

- 1aTh XapaKTEPUCTUKY MPOIIECCY 3aJTMBKU YYyT'yHA;

- 1aThb XapaKTCPUCTUKY IMPOLECCCY NPOAYBKH U T.I.




Koo
uHouKamopa

Hndukamop oocmudiceHust KomnemeHyuu

Oyenounvie cpedcmea

I1K-5.3

KoHTponupyeT TeXHOIOTHYECKHIA TTPOIIece
BBITIJIABKY CTAJIM B KOHBEPTEPE, BEACHHE
YUYETHOH IOKYMEHTAIINH, IPOLIECC YXO0/Ia 1
POQUIAKTHIECKOTO OCMOTpPa
000pyI0BaHUsI KOHBEPTEPOB

[lepeueHb TEOPETUUECKUX BOIPOCOB:

OcobeHHOCTH IMPUMCHCHUA HNUIMHAPUYCCKUX W KOHHYCCKUX COIICT I MOAa4Yu AYThA B

KOHBEPTEP.

CrpyKTypa peakinOHHO! 30HBI IIPU MIPOIyBKE METaIlIa CBEPXY.
KomOunupoBaHHas IpoiyBKa KOHBEPTEPHOH BaHHbI: HA3HAYEHUE U PEAreHThI.
CrpyKTypa peakinOHHON 30HBI IIPU MIPOIyBKE MeTallila CHU3Y.

OO0was xapakrepucTika comia JlaBans 1 npuHUKI ero paboThI.

CtpyKTypa KOHBEPTEPHOI BaHHBI IIOCJIE 3AJIMBKH JKUJKOT0 YyTryHa.

BbIxon skuiK0oro MeTauia B KUCJIIOPOIHOM KOHBEpTEpe U ONpeeistomue ero (pakTopsl.
OcHoBHBIE IPOLIECCHI B IEPBUYHOMN peaKLIHOHHON 30HE.

XapakTtep B3aMMOJICHCTBHS TyThsl C METAJUIOM B IIEPBUYHON PEAKLIMOHHOM 30HE.
OCHOBHBIE 3JIEMEHTHI KOHCTPYKIUHU (GYpPM JUIS TIOJJaU TYThS CBEPXY.

JlyTheBble yCTpOiicTBa MpU MPOJyBKE METaJlIa CHU3Y.

OcHoBHBIE IIPOLIECCH BO BTOPUYHOI peaKLIMOHHOM 30HE.

PoJib OKCHIOB kKene3a B OKUCIUTENBHBIX IPOLECCAX PEAKIIMOHHOW 30HBI.

ITK-6 - CnocoGeH onpeaesisiTb OPraHu3alMOHHbIE H TEXHUYECKHE MEPbI IS BLITIOJHEHUSI MPOU3BOICTBEHHBIX 32/IaHU M0 BHEMEYHOi
o0padoTKe cTau

Teopml MPOoLECCOB BLINJIABKH H KOBILIEBOIi OﬁpﬂﬁOTKH CcTa/in

[1K-6.1 Pemaer  mpou3BOACTBEHHBIE  BOMPOCHI, Bomnpocsr:
3aBsi3aHHbBIE C BEJCHHEM TexHoyoruueckoro | 1. TexHomormueckas mocieqoBaTeIbHOCTh MPOBEICHHS MTPOIIECCOB KOBIIEBOI 00pabOTKH.
nporecca, pa3paboTkol U obocHoBaHueM | 2. IlpaBumia 6€30MaCHOCTH MPU BEIEHUH MTPOLECCOB KOBLIEBOH 00pabOTKH CTaH.
NPUHATHIX TEXHUYECKUX M TEXHOJOTHUECKUX | 3. TexHOoJIormuecKue Mephl dKCILTyaTallui U 00CITy)KUBaHHS 000PYIOBaHHUS ISl KOBIIEBOM
Mep MO YCTPAaHEHMIO HapyLIECHWH MpaBuil 00pabOTKHU CTAJH.
AKCIUTyaTaIuu " TeXHUYEeCcKOoro | 4. Mepbl 10 yCTpaHEHUIO HAPYIICHUH MPABWIT AKCTUTyaTallMd U TEXHHYECKOTO
00CITy’)KUBaHUs 000PYI0BaHMSL. 00CITy’)KUBaHMsI 000pyI0BaHUS

I1K-6.2 OneHnBaeT TEKYIIYI0 HPOU3BOACTBEHHYIO Bompocsr:
CUTyallMlo, mapameTrpsl M Tnokaszarenu | 1. TexHoioruueckas mociieaoBaTeabHOCTh MPOBEACHNUS MPOLIECCOB KOBIIEBOW 00pabOTKH.
TEXHOJOTHYECKHX TIPOIeCCOB BHere4yHol | 2. KoHTpoib mporiecca KOBIIeBOW 00pabOTKH CTaIIH.
00pabOTKM CTaJId, MPOBOJAUT TeXHHYECKYIO | 3. OcoOeHHOCTH mpoliecca pacKUCIEHUs CTall, 000pYIOBAHUE ISl PACKUCICHHS.
JTMAarHOCTHKY 00OpymoBaHus A BHenieuHoH | 4. OcoOeHHOCTH mpoliecca JIETHPOBAHMS CTaIH, 000PYIOBaHUE JIJIS JISTUPOBAHUSI.
00paboTKH 5. OcoOeHHOCTH Ipolecca Jecyabdypalnu cTain, 000pyIoBaHue JUIsl Jecylbhypanun
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6. TpaiiG-anmapar, Ha3HaY€HUE, YCIOBUS SKCILTyaTaIl|H.
I1K-6.3 KonTponupyer TeXHOJOTHYecKHe MpPOLECCh Bompocsr:
BHEIIEYHOH 00pabOTKU cTamu 1. TexHonmoruveckas MmocjiaeI0BaTeIbHOCTh MPOBEICHUS MPOIECCOB KOBIIEBOH 00pabOTKH.
2. KonTpomas nporecca KoBIIEBOH 00pabOTKH CTAIH.
3. OcobeHHOCTH TpoIecca PACKUCICHUS CTald, (JaKTOPBI, BIHSIONIME Ha TPOIIECC.
4. OcobeHHOCTHU TpolLIecca JIETUPOBAHUS CTaNU, (PaKTOPHI, BIUSIOUINE Ha IPOIECC.
5.  Ocobennoctu nporecca aecyinbypannn ctajiu, (akTopbl, BIUSIONINE HA ITPOIIECC.
CkBoO3HbBIE METAJLIypPrudecKue TeXHOJI0THI
IIK-6.1 Pemaer MIPOU3BOJCTBEHHBIE IIpumepHbIii NepeyeHb TEOPETHYECKUX BOMPOCOB K IK3aMeHY:
BOIIPOCHI,  3aBsA3aHHBIC  C  BCICHHMCM | @ TexHOJOTMYECKas MOCIE0BATEILHOCTD MPOBECHUS MTPOIIECCOB KOBIIEBOW 00pabOTKH.
TEXHOJIOTHYECKOTO Ipoliecca, pa3paboTkoii 1 | ®  IIpaBuia 6e30macHOCTH IPU BEIEHUM ITPOLIECCOB KOBILIEBOW 00paOOTKU CTAJIH.
00OCHOBAaHMEM IPUHATHIX TeXHMUeCKMX M| ® TEXHOIOTMYECKHE MEPBI OKCIUTyaTalMi U 00CTy)KUBaHHUs 000PYI0BaHHs IS KOBIIEBOK
TEXHOJIOTMYECKMX MEpP [0 YCTPAaHEHUIO 00pabOTKH CTAITH. 5
HADYIIGHMA TpABMN  SKCIUIyATalMH U Meppl 1O YCTpaHEHMIO HApyUIEHUWW TMpPaBUI HKCILTyaTallMd M TEXHUYECKOTO
TEXHUYECKOTO o0CITyKHUBaHUS oOcIy:xuBaHui 000pyA0BaHUA
000pyIOBaHUS.
I1IK-6.2 OreHuBaet TEKYIILYIO IIpuMepHBbIii NepevyeHb NPAKTUYECKUX 3aaHMIi:
MPOU3BOJICTBEHHYIO CHUTYallMIO, TapaMeTphbl | e  TexHoIOrHYecKas Mocae10BaTeNbHOCTh MPOBEACHHUS IPOLIECCOB KOBIIEBOM 00pabOTKH.
U TI0Ka3aTejld TEXHOJIOTHYECKHX mporieccoB | ® KoHTposb nporecca KOBIIEBOH 00pabOTKU CTAJIH.
BHENe4Hol 00paboTku cramu, mnposogut | ® OCOOEHHOCTH MPOIECCa PACKUCIIEHHS CTalU, 000PY/I0BAHUE JUISl PACKHUCIIEHUS.
TEXHHYECKYI0 JMATHOCTHKY O00OpYHOBaHHS | OcoOenHoCcTH TIpolecca IErMPOBaHUs CTaIl, 000PYIOBaHUE I JETUPOBAHHUS.
JUI BHETIeYHOH 06paboTKH e OcobeHHOCTH Tpoliecca Aecynbyparuu cTainu, 000pyaoBaHue s AeCYIbpyparun
e Tpaiib-annapat, Ha3HAUYE€HUE, YCIOBUS
I1K-6.3 Kontpomupyer TEXHOJIOTHUECKHE IIpuMepHBbIii NepevyeHb NPAKTUYECKUX 3aaHUIi:
TIPOLIECCHI BHETIEYHOH 00pabOTKM CTaIu e TexHonoruueckas Mocie0BaTeIbHOCTh MPOBEIEHHUS TPOLECCOB KOBIIIEBOM 00pabOTKH.
e KoHTpons mporiecca KOBIIEBOW 00paOOTKH CTaNH.
e Oco0eHHOCTH Tpoliecca PAaCKUCIEHUS CTalli, (PaKTOPBI, BIUSIOIINE Ha MIPOLIECC.
e (Oco0EHHOCTH MpoIliecca JIETUPOBaHUs CTald, (aKTOPHI, BIUSIONIUE HA MPOIIECC.
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e (OcobeHHOCTH Tpoliecca Aecynbypaiuu

HpOPBBOIlCTBeHHaSI - TEXHOJOIrH4eCKaf NpaKkTuKa

I1K-6.1 Pemaer  nmpou3BOACTBEHHBIE  BOIPOCHI, [[IepedeHp TeOpeTHYEeCKuX BOIPOCOB:
3aBA3aHHBIE C BEJECHHEM TeXHoJoruueckoro |1. PactBopumocTs KMCIOpOJa B CTaH.
npoiecca, pa3paboTKoi U oOocHOBaHHEM [2. PacTBOPUMOCTH BOAOPOAA B CTAJIH.
HPUHATBIX TEXHUYECKUX M TEXHOJOrMuecKux (3. PacTBopuMoOCTh a30Ta B cTalu.
Mep 10 YCTpaHEHWIO0 HapyureHud npabwmi 4. [lopiHoHHBINA CIOCOO BaKYyMHUPOBAHUS CTAIIH.
9KCIUTyaTaluu u TEXHUYECKOTO |5. LIMpKyIAMOHHBIN CIIOCOO BAKYyMHUPOBAHUS CTANH.
o0cCITy>)KnBaHUs 000PYIOBAHHUSL. 6. KamepHslii criocod BakyyMHUpOBaHUs CTaJIH.
7. CriocoObl POAYBKU CTAJIU B KOBLIE HHEPTHBIM Ta30M.
8. TexHosorusi BBEIEHUS B CTaJIb OPOILIKOBBIX MAaTEPUAJIOB.
9. TexHonorus KoBIIEBOM 00pabOTKM CTau TBEPAO IIaKOOOPa3yrolei CMECHIO.
10. TexHOJIOTHS KOBIIEBOM 00PaOOTKH CTAJIN )KHUJIKHM CHHTETHYCCKHM ITUTAKOM.
T1K-6.2 OneHnBaeT TEKYIIyI0 MPOM3BOACTBEHHYIO | [lepeueHpb TeopeTnueckux BOIPOCOB:
CHTyallMIo, TapaMeTphl ¥  MOKa3aTeln 1. Ob6opynoBaHue arperata «KOBII-TICUb.
TEXHONOTHYECKNX ~ MPOLECCOB  BHEMEYHOI 2. TeXHOJEOFI/I}I 00pabOTKHU CTAIM Ha arperare «KOBLI-TIEYbY.
O6PAGOTKH CTATH, MPOBONAT TEXHHUECKYIO 3. YCTpOI:ICTBO U IpUHLUI paboThl BakyyMaTopa DH.
. 4. VYctpoiicTBo M mpuHIUN paboThl BakyymaTopa RH.
JIMarHOCTUKY 00OpYJOBAaHUS JJIs1 BHETIEUHOM 5. VCTpOMCTBO arperata MOBOIKH CTATH.
0bpaboTkH 6. Texnomorus koBueBoi 00padoTku cramu Ha AJIC.
7. OcoOEHHOCTH KOBIIIEBOM 00pabOTKH 0COOOHU3KOYTJIEPOIUCTON CTAIIH.
8. OcoOeHHOCTH KOBIIEBOI 00pabOTKH 0COOOHM3KOCEPHUCTON TPYOHOM cTasu.
9. Cnoco0Obl KOBIIEBOW 00PaOOTKH CTalH, pelIaeMble 3a1auu.
10. TexHonorus KoBIIeBOH 00paOOTKH CTalu B IMpOIECCE BBITYCKA U3 KHUCIOPOIHOTO
KOHBepTepa.
11. TexHONOTHs KOBIIEBOW 00pabOTKH CTajdM B MpOIECCE BBIYCKAa M3 COBPEMEHHOM]
JIyTOBOM CTaJICTUIaBUIILHOM MEYH.
I1K-6.3 KoHTposmpyeTr TEXHOJOTMYECKHE MPOLECCH IlepedyeHb TEOPETUYECKUX BOIIPOCOB:

BHETNEYHOU 00pabOTKHU CTAJIH

1. [TopunoHHbIN c10c00 BaKyyMHUpPOBAHUS CTAJIH.
2. LIupKyIALUMOHHBINA cIOCO0 BaKyyMHPOBAHHUS CTAJIH.
3. KamepHnslii cioco® BakyyMHUpOBaHUs CTaJIH.
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IIpou3sBoaCTBEeHHAS - MPEAUNIOMHAS MPAKTHKA

[1K-6.1

Pemaer  mpoW3BOACTBEHHBIE  BOINPOCHI,
3aBsi3aHHbBIC C BEJCHHEM TEXHOJOTHYECKOTO
npouecca, pa3pabOTKOi M 00OCHOBaHHEM
INPUHATHIX TEXHUYECKUX M TEXHOJIOTHYECKUX
Mep MO YCTPaHEHHIO HapyIICHUH IpaBHII
OKCIUTyaTaIH u TEXHUYECKOTO
o0ciyXUBaHUS 000PYyIOBAHUSI.

IlepeueHp TEOPETUUECKUX BOIIPOCOB:
[IpuMeHeHHEe TOIIMBHBIX FOPEJIOK, IPEIBAPUTEIbHBIN HATPEB JIOMA, UCIIOJIB30BAHUE

TEIUIa OTXOASIIUX ra30B, BBEACHHUE B HIMXTY KUAKOro uyryHa. [Ipeumyniecrsa u HeocTaTku
[UIaBKH CTaJIM B MHAYKIMOHHBIX Teyax. MIX copramMeHT u 00J1acTh puMeHeHHs. THITbI
npoueccos. [InxToBsle MaTepuanbl. XUMHUYECKUN COCTaB NUIAKOB. DU3MKO-XUMUYECKUE
0COOEHHOCTH OKHMCIIEHUS IPUMECEH, paCKUCIIEHUs U JIeTupoBanue MeTaiuia. CpaBHUTENbHAS
OLICHKa TEXHUKO-DKOHOMHUYECKHMX MTOKa3aTeNeH IIaBKU CTAJIM B AYTOBBIX U MHAYKIHOHHBIX
reyax.

[1K-6.2

OneHuBaeT TEKYyUIyl0 IPOU3BOACTBEHHYIO
CHTYyallMi0, TapaMeTpsl W  IOKa3aTesn
TCXHOJIOTHYCCKUX  ITPOLECCCOB BHEIIEYHOU
00paboOTKK CTak, MPOBOIAUT TEXHHYECKYIO
JMarHOCTUKY 000pYAOBaHUS JUIsl BHETIEUHOU
00paboTKn

Ornucarb METOJIbI ONPEACIICHUS] TTOKa3aTeJIel JEKTPOILIABKU:
- pacueTHbBIN (METOJ] MaTEMaTHYECKOTO MOJICITUPOBAHHS ),
- METOJ] PU3NYECKOTO MOJICITUPOBAHHUS.

[1K-6.3

KoHTponupyeT TeXHOJIOTHYeCKHue MpOIecCh
BHETNEYHOU 00pabOTKU CTaJIH

IIepedyeHb TEOPETUUECKUX BOIIPOCOB:
OCHOBHBIE peaKlMy OKUCIUTEIBHOTO paQUHUPOBAHUSL.
MatepuanbHbIi U TEMJIOBOM OaaHChl KOHBEPTEPHOM IIIaBKU. XapaKTEPUCTHKA OCHOBHBIX
ctareit OanancoB. CocTaB 4yryHa, JJoMa, CpeJHHM COCTaB METAJJIOUIMXTHI.

COBpeMeHHbIﬁ HHKUHUPHUHI METAJLJTYPTHYIECKOI0 Mpou3sBoACTBA

I1K-6.1 Pemraer MPOU3BOACTBEHHBIE BOIIPOCEI, Ilepeyenb BONPOCOB I MOATOTOBKH K 324€Ty
3aBsI3aHHBIC C BEJICHUEM TEXHOJOTHYECKOTO 1. CocraB MepoNpUsATHH WHXUHUPUHTA TIPU BEICHUU TEXHOJIOTHYECKOTO IpoIecca
mporiecca, pa3padOTKOM M 0OOCHOBaHHEM BHETEYHON 00pabOTKH CTalu;
MPUHSTHIX TEXHUYSCKUX U TEXHOJIOTHICCKHIX 2. OuepemHOCTh MEpONPUATHN WHXUHHPUHTA TIPU MPUHATHH MEp IO YCTPaHEHUIO
Mep MO YCTPaHEHHUIO HApYIICHUW MpPaBUIl HaAPYIICHUH TTPaBUII SKCIUTyaTal[il U TEXHHYECKOTO OO0CITyKHBaHHsI 000PYyI0BaHHUS |
IKCILTyaTaIuu " TEXHUYIECKOTO 3. TexHomormueckuii 0OBEKT B MPOIIeccax BHEMIEYHON 00paOOTKH CTaIN
o0cyXuBaHUSI 000PYyTIOBAHUSI. 4. Pa3BuTHE WH)XMHUPUHTOBBIX TEXHOJIOTUN B MPOIECCaX BHEMEYHOW 00pabOTKHU cTalu
IIK-6.2 OneHMBaeT TEKYIIYIO TIPOU3BOJACTBEHHYIO IlepeyeHb BONPOCOB /Il MOATOTOBKH K 3a4€Ty

CUTYyallu1o, mapaMeETphbl n
TCEXHOJIOTHYCCKUX ITPONECCOB

IOKa3aTeun
BHEIIEUHON

1. Hpe,Z[J'IO)KI/ITL MCPOIIpUATHUA 110 TEXHUYECKOM JUarHOCTHKE O60py,[[0BaHI/ISI JJIs|

BHEINEYHON 00pabOTKH CTaJH.
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00paboTKK cTanM, MPOBOJUT TEXHUYECKYIO CrnaHupoBarh NPOBEACHHE TEXHUYECKOTO ayJuTa TEXHOJIOIMYECKOTO Yy4acTKa)
JTUATHOCTHKY O0OPYIOBAaHHUS ISl BHETICUHOU BaKyyMHPOBaHUSI.
00paboTKu BapuanTel KOMIIOHOBKM COBPEMEHHBIX TEXHOJOTMYECKUX KOMILUIEKCOB  JJIs
BHEIEYHON 00pabOTKH cTau
[1K-6.3 KonTponupyer TexHONIOrnueckrue mporecchl IlepeyeHb BONPOCOB /IS MOATOTOBKH K 3a4eTy

BHEIICYHON 00pabOTKH cTaiu

Paspaborarh mocCIenoBaTeIbHOCTh HHKWHUPHHIOBBIX pPabOT KOHTPOJS TpoIieccal
BHEIICYHOI 00pabOTKH CTalu;

Paspaborarh KOMIUIEKC HWHXXWHUPHHTOBBIX MEPOIPHUATHH JUISI  KOHTPOIS |
OIIEPAaTUBHOTO BO3JICHCTBUS TIPU BHEIIEYHOM 00pabOTKE CTaH

OCHOBBI PEHH)KUHUPHHTA




