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YHUBEPCAJIBHBIE KOMIIETEHIINHN

YK-1 — cnocoGeH ocymecTBIATh KPUTHYECKHI aHAJIN3 MPOOJIeMHBIX CUTYallHil HA OCHOBE CHCTEMHOI'0 NMOJX0/1a, BLIPA0aTHIBATh CTPATErHIO el CTBHIA

MeTo0/10rMs1 M METObI HAYYHOT0 HCCJIEOBAHUS

VK-1.1 AHanu3upyeT npoOJIEeMHYIO CUTYalLIUIO KaK Ilepeuens meopemuueckux 60npocos:
CUCTEMY, BBISBIISISI €€ COCTABJISIIOIINE U 1. [locTaHoBKa Lieel U 3a/1a4 UCCIIeI0BaHUSI.
CBA3U MEXIY HUMU 2. OOBEKT U MpeAMET HAyYHOTO UCCIIeI0BaHUSI.
3. 'unore3a U METOAMKA HCCIEA0BAaHUS
VK-1.2 Kpurnuecku oueHUBaEeT HaJIEKHOCTh Ilepeuens 3a0anuit 014 peuienus 3a0a4 6 NPeOMemHoIl oonacmu:

HMCTOYHUKOB MH(OpMaIuu, paboTaeT ¢
MPOTHUBOPEUYMBON MHPOPMAITUEH U3 Pa3HbIX
HMCTOYHUKOB, OIIPEIeTseT MpoOessl B
uHpOpMaIIMU, HEOOXOJUMOH IS PeIICHHS
MpOOJIEMHON CUTYalluH, U IPOEKTUPYET
MIPOLIECCHI IO UX YCTPAHEHUIO

1. KakoBo 3HaueHue NoHATHH B npoiecce GOpMUPOBAHUS HAYUYHOTO 3HAHUS?

2. [laiiTe onpenesieHne Hay4YHOro 3aKOHa.

3. KakoBbI OCHOBHBIE XapaKTEPUCTHKH HaydYHOTO (aKTa?

4. ITpuBeauTe npUMepbl HAYYHOTO (aKTa, HAy4YHON TEOPUH, HAYYHOM TMIOTE3bl (Hapumep,
HayuyHbIi (akT: JIyHa — cmyTHUK 3emiu; HayyHasi TEOpHsl: TeIHOLEHTPUYECKask TEOPHS
KonepHuka; Hay4dHas runoTe3a — NpoOUCX0XkieHue Beenennoil B pe3ynbrare bosbmoro
B3pbIBA).

5. IlpuBenuTe TUNOTE3BI, KOTOPBIE MOKHO OTHECTH K TEOPETUYECKUM, SMIINPUUECKUM B
KakoM-1100 KOHKpETHOI oTpaciau Hayku. [IpuBenure npuMepsl pabounx rUnoTes.

6. Haiite anann3 nozunun OeiiHMaHa, pacKpbIBAIOLIETO 3TaIlbl HAYYHOT'O MIONUCKA, KOTOPBIH
MIPUBOJUT K OTKPBITHIO 3aKOHA. [IoMCcK HaydHOTr0 3aKOHa BEAETCS CIEAYIOLUIUM 00pa3oM.
IIpexne Bcero, 0 HEM JOTafbIBAIOTCS. 3aT€M BBIYMCISAIOT CIEICTBUSA ATON JTOTAIKH U
BBISICHSIIOT, UTO 3@ COOOM BJIEUET 3aKOH, €CIIM OH OKa)KETCsl CIPaBEIMBBIM. 3aTeM
pe3yabTaThl pacYETOB CPAaBHUBAIOTCS C TEM, UTO HAOIIOAAETCS B IPUPOJIE, C Pe3ylIbTaTaMU
COLIMAJIbHBIX SKCIIEPUMEHTOB UJIM C HAIIIMM OMBITOM. .. ECcii pacdy€Thbl pacXxoasTcs ¢
9KCIIEPUMEHTOM, TO 3aKOH HETPABUJIEH.

7. O0BsiCHUTE BBICKA3bIBaHWE: KaXKIBIH 3aKOH 00JIaJaeT OTPaHUICHHOM 00JIaCThIO
MIPUMEHEHMSL.

8. Onpenenure, K KAKOMY TUITY TUIIOTE3 OTHOCATCS KOCMOJIOTHYECKHE TUIIOTE3bI: THIIOTE3a
Kanra-Jlannaca, runoresa «pa3oeranus rajgakTiuk»? K kakoMmy THUITy THIIOTE3 OTHOCSATCS
MaTeMaTHYeCKHe TMIOTE3bl, B KOTOPBIX MPeIaraloTcs CocoObl pelieH s
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(dbyHIaMeHTaIbHBIX 3a/1a4? K KkakoMy THITy THIIOTE3 OTHOCHTCS THITOTe3a (hOPMAITHOHHOTO
Pa3BUTHUSI HCTOPUUECKOTO Mporecca’?

9. I'mmotesa sBisieTcss GOpMO BEPOSATHOCTHOTO 3HAHHUS, HCTHHHOCTD MJIH JIOXKHOCTh
KOTOPOTO e1lle He ycTaHoBIeHa. Onupasich Ha MaTeprUal SJKOHOMUIECKON HAYKH OMUIIINTE
MPOLIECC TepeX0/ia OT TUITOTE3bI (KaK BEPOSITHOCTHOTO 3HAHMS ) K TCOPUH (KaK
JIOCTOBEPHOMY 3HAHHIO). B mIpoliecce onmcanusi pacCMOTPUTE YCIIOBUS BBIABHKCHHUS
THITOTE3bI U MOMBITAUTECh OOBACHUTD, IIOYEMY MPOIECC BBIIIBUKCHUS THIIOTE3bI — 3TO
nporiecc TBopueckuii. (Hampumep, KOTUYIECTBO BBITAHHBIX KPSIUTOB BIHUSIOT HA CTOMMOCTh
HEJIB)KUMOCTH )

YK-1.3

Pa3pabatbpiBaeT u coepKaTeIbHO
apryMEeHTUPYET CTPATETUIO PEIICHUS
MPOOJIEMHOM CHTYaIll Ha OCHOBE
CUCTEMHOT'0 ¥ MEXKTUCIUIUIMHAPHOTO
MOAXO0B; CTPOUT CIIEHAPUH peaTu3aIiu
CTpaTeruu, Onpeeisisi BO3MOKHbIE PUCKU U
npejyiarasi IyTH UX YCTpaHSHUS

Ilpumepnulii nepeuens mem nUCbMEHHHIX UHOUBUOYATLHBIX 3A0AHUIL.
1. [ToHsiTe METOIOJIOTUN HAYYHOTO UCCIIEIOBAHUSI.
2. @yHKIUU METOAOJIOTMH HAyKH.
3. AKTyaJIbHOCTh HAYYHOT'O UCCIICZIOBAHHUS.
4. OOBEKT U MpeIMET HAYYHOT'O UCCIICAOBAHUSI.
5. @opMynHpOBKa 1EIH HAYYHOTO MCCIIEIOBAHUS

OcHoBBI (p1nJ10c0(PCKOI METOT0JI0THH

YK-1.1

AHanu3upyeT npoOJIEeMHYIO CUTYaIIHUIO KaK
CUCTEMY, BBIABIISISI €€ COCTABIISIIOIINE U
CBSI3M MEXTY HUMH

Ilpumepnvie npakmuyeckue 3a0anusn 01 IK3amena:
1. IlpeacraBpTe 00LIMIA TUTaH (coepKaHKE) UCCIe10BaTEIbCKONW PaOOTHI.
2. Tlomgymaiite, mouemy ¢HIOCOGCKUI YPOBEHD SBISETCS COJEPIKATEIHHBIM OCHOBAaHHEM
BCSKOI'O METOJIOJIOTUYECKOTO 3HAHUSA?
3. Kako#i 1omkHa ObITh KyJIbTYpa, 4YTOOBI B HEM MOTIJIa BOSHUKHYTh HayKa?
4. [Touemy Hay4YHOE 3HaHUE HY)KJAeTCs B 000CHOBAHUU?
5. TloueMy Hay4dHO€ TIO3HaHHE TpeOyeT 00s3aTeTBLHOTO YKa3aHWs Ha MeToj (ukcanuu,
ONuUCaHMs U 00bsICHEHUs 00BeKTa?
6. Ilouemy must MccienoBaTels BaKHO COMHEBAThCSl B MCTUHHOCTHU IMOJIYYEHHBIX UM
pe3yIbTaToB?
7. Kakyioo poib MOTYT BBINOJHATH (uiocopckue ujaed B (POpMHUPOBAHUU HAyIHOU
TUIOTE3bI?

YK-1.2

Kputnuecku orieHHBaeT HaJIe)KHOCTh
HMCTOYHUKOB HHGOpMaIuK, paboTaeT ¢

Ilepeuenv meopemuueckux 6onpocos 014 3auema/ IK3amena:
1. Hayka u gunocodus B COMOKYIBTYPHOM MMPOCTPAHCTRBE.
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MIPOTUBOPEUUBOM HH(POPMALIHEH U3 Pa3HBIX
HMCTOYHHUKOB, ONPEEISIET MPOoOeIIbl B
nH(pOpMaLK, HEOOXOAMMOM VISl PEILICHHUS
poOJIEMHOM CUTYyallUH, U TPOCKTUPYET
MIPOLIECCHI IO X YCTPAHCHHIO

2. Tunsl TBOpYECTBA M MX XapaKTEPUCTHKA, 3HAYEHHE KaKJOrO0 THUIA JJs MO3HAHUSA
MPUPO/IBI, OOIIECTBA U MBIILICHUSI.

3. IlonaTne HayKu WM 3aKOHOMEPHOCTH €€ BO3HMKHOBEHHS, (YHKIIMH HAYKH M €€ TJIaBHAs
OTJIMYUTEIIbHAS YepTa.

4. TlonsTHE HCccaen0BaHus, €r0 YPOBHU U UX XapaKTEPUCTHUKHU.

5. XapaktepucTtuka ¢pyHIaMEHTAIbHBIX U MPUKIIAIHBIX HAYYHBIX UCCIIETOBAHHIM.

6. OCHOBHbBIE KOMITOHEHTBHI HAYYHOTO HCCIICIOBAHMUSI.

7. KitoueBble MOHSATUS METOJOJIOTUU HCCIENOBaHUS, POJIb KaXKIOr0 B TMPOBEACHUU
HCCIIEA0BAHUN.

8. O0bscHEeHUE, TOHUMAaHKE, MTPEICKa3aHue B HaYyKe.

9. Hayunas uctuHa u ciocoObl €€ POBEPKHU.

10. CoBpeMeHHas Hay4yHasi KApTUHA MUpa.

11. ®duocodckre acrekTsl HAYYHO-TEXHHYECKOTO TBOPYECTBA.

VK-1.3

PazpaOaTbiBaeT u cofepxKareabHO
apryMEeHTUPYET CTPATETruI0 pelIeHus
poOJIEMHON CUTYaIlMM HAa OCHOBE
CHUCTEMHOI'0 U MEKIUCIUIUINHAPHOTO
IIOJIXOJI0B; CTPOMUT CLIEHAPHUH PealIn3alun
CTpaTeruu, onpeaessis BO3MOKHbIE PUCKU U
npenasaras yTH UX YCTpaHEHUs

Ilpumepnvie unougudyanvrole 3a0aHus:

1. B pamkax cuHepreTMudeckol KOHUENIMH CYUTAETCA, 4YTO OOIMMMU UIS BCEX
HBOJIIOLMOHUPYIOIIUX CUCTEM SIBIISIOTCS: - HEPAaBHOBECHOCTb, - CHIOHTAHHOE 00pa3oBaHUE
HOBBIX ~ MMKPOCKONMYECKHX  (JIOKQJIbHBIX)  OOpa3oBaHMW, -  H3MEHEHHS  Ha
MaKpOCKOIMYECKOM (CHCTEMHOM) YpPOBHE, - BOZHUKHOBEHHME HOBBIX CBOWCTB CHCTEMBI, -
ATanbl CaMOOPraHU3aLUU U (PUKCAIIMN HOBBIX KaY€CTB CUCTEMBI.

[IpoananusupyiiTe [NaHHOE IIOJIOKEHHE, IONBITANTECH HAWTH €ro IOATBEPKACHUE,
IIPUBEIUTE HAIVBIIHBIA IpUMEp, OCHOBAHHBIM HA Ballell HAy4HO-UCCIEN0BATEIBCKOU
pabore.

2. «Ponp MHXXEHepa B COBPEMEHHOM TOCYJapCTBE OBICTPO M HEYAEPKUMO pacliupsiercs u
Bo3BbIIaeTcs. [Ipounuio To BpeMs, Korja AEATENBHOCTb HHXKEHEpA INpOTEeKala BHYTPH
MacTepckux M  TpeboBajia OT HEro OJHUX  TOJBKO  YHUCTO  TEXHUYECKUX
MIO3HAHMI. . .[IOCTENIEHHO BO3BBILIASICH, COCIOBUE WHXKEHEPOB B CHIy MCTOPHUUYECKUX
YCIIOBUHM JTOLLIO /10 HEOOXOIUMOCTH IyMaTh HE TOJBKO TaK, Kak AyMaeT TeXHUK, HO U TakK,
kak 30 1ymMaroT SKOHOMUCT, IOPUCT, COLIMOJIOT U Jaxe... ¢puiocod. BoT B kakoMm cMbIcie U
Ha KakoOM OCHOBAaHMM BCE€ 4Yalle M 4Yalle pa3JarTcs TIoJjioca, JOKa3bIBAIOIINE
HE00XO0IMMOCTh COOOIIATh MHXKEHEPY YKe B IIKOJIe HE OJJHH TEXHUUYECKHE MO3HAHUs, HO U
rIyOOKYI0 YMCTBEHHYIO KynbTypy» (DHrembmeiiep I1.K.). B uem cocTout rymanuzamnus u
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ryMaHHUTapH3alus HHXEHEpHOro 00pa3oBaHus?

3. «..KaXJ0€ TEXHUYECKOE MIOCTHKEHHE OBLIO IPOYHO CLEIUICHO C HEOOXOIUMBIMU
NICUXO-COLMANBHBIMA  TPaHC(OPMALUAMH, TPEIIIECTBOBABIIUMH  TEXHOJIOTUYECKOMY
IIPOPBIBY U CIENOBAaBIIMMU 3a HUM; C SMOLMOHAIBHBIM €INHEHUEM U HEYKOCHHUTEIbHBIM
CIIEJOBaHUEM pUTYyally, C HadaJloM KOMMYHMKALUU MJIEH B S3bIKE, C MOPAIU3YIOLIUM
YIOPSIOYCHUEM BCEX BHUJIOB JEATEIBHOCTH M0 KOHTpoJeM Taly U CTpOrux OObIYaeB,
obOecrieunBarOIMX  TpymnmoBoe  corpyaHudectBo» (Mamdopn JI) KakoBa poinb
HOJUTUYECKON CHCTEMBbl B BOZHUKHOBEHMH HOBOM TEXHOJIOTMM U 3KOHOMHUKH H300mIHsA?
Kakue dakTops! BIUAIOT Ha QYHKIIMOHUPOBAHUE METAMAIITHBI?

4. «Pa3zButue, mpuBe/lIee K COBPEMEHHOM TEXHUKE, U €€ KOHKpETHble (OpMBI CYTb
Clly4aiiHble UcCTOpuYeckre (peHOMEHbl. TOYHO TakKe Kak M BCsKas BBIXOJALIAs 32 paMKH
OJHUX  JIMIIb  CHeKyJsAuui  ¢wiocopuss  UCTOPUM  JOJDKHA  CChUIATBCA — HA
UCTOPHOTPAPHUUECKYIO PEKOHCTPYKIUIO MPOILIOro, M TOYHO TaKkkKe Kak Haryphuimocopus
HE MOXeET NPOCTO UTHOPUPOBATH €CTECTBEHHOHAYYHbIE IO3HAHUS, (pMI0cO(pus TEXHUKU 32
TOKE JIOJKHA ONMMPATHCS HA ASMIupuueckue naHHeie» (Panm @.). B yem cocTouT MCTUHHOE
npusBaHue Qunocopun texHuku? Kakyroo auiaemMmy oOHapyXHMBaeT AeMapKalus MExXIy
KOHKpPETHO-Hay4YHbIM IO3HaHueM u ¢unocopckum? K yemy Bener cyxeHHe mnpeamera
¢dunocopun?

5. Komuccus Coro3a HEMEUKHX HMHXKEHEPOB, KOTOpash 3aHHMAETCs «OCHOBaMH OLIEHKH
TEXHUKW», ONpeAeinyia BOCEMb LEHTPAIbHBIX IEHHOCTHBIX 00JacTell TEeXHUYECKOM
nesitenbHocTH: 1. CnocoOHOCTP  (PYHKIMOHMpPOBaHUSA. 2. OKOHOMHMYHOCTH. 3.
bnarococrosinue.4. 3nopoBbe 5. bezonmacHocTh. 6. KauecTBo okpykaromen cpeasl. 7.
KauectBo oOmiectBa. 8. PaszButue nmunoctn» (Anous XyHuHr). I[lokaxure, kKak 3Tu
LIEHHOCTHBIE aCMEKThl B3aUMOCBSI3aHbl, KaKyl0 HEPApXHI0 MEXIYy HHUMH MOYKHO
OOHapyX HUTh M KaK OHH BIHUSIOT Ha COLMAJIbHOE W3MEpPEHHE U OTBETCTBEHHOCTb
VHXEHEPHOU JESTENBHOCTH.

CoBpeMeHHBI

€ MpoodJeMbl METAJLUIYPrUH U MATEPHATOBEIeHUSI

YK-1.1

AHanu3upyeT MpOoOJEeMHYIO CHUTYAIUI0 Kak
CHUCTEMY, BBISBJISII €€ COCTABIISIIONINE |
CBSI3M MEXTY HUMH

Ilepeuensy meopemuueckux 60npocoe K IK3amemny:
1. O6o3HaubTE 1€MW HAYYHBIX HCCIICIOBAHUM MO OTHONICHHWIO BCeW oTpacium ‘“UepHas
METAJLITyprus’ .
2. llpuBennTe TOKa3aTeNM OICHKH JHEPreTHYECKUX W MaTepUANBHBIX 3arpar Ha
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MIPOU3BOJICTBO CTAIH U MPOKATHOM MPOIYKIUH.

3. [IpuopuTeTHBIE HAMpaBICHHUS TMPOMBIIUICHHON TIOJMUTHKA B METaUIyprUU U
MIPOU3BOJICTBE METAJLIONPOKATA.

4. CeippeBasti 0a3a 4YEpHOM METAUIYPrMM W BEIyIIME TEHICHIMU €€ W3MEHEHUS
MIPUMEHUTEIHLHO K OCHOBHBIM I'PYIIIIaM Y€PHBIX METAJUIOB.

5. OCHOBHbBIC HAIIPaBJIEHUSI COBEPIICHCTBOBAHUS CYIIECTBYIOIIMX M CO3JIaHUSI HOBBIX
TEXHOJOTHI  MPOU3BOJICTBA TpPOKaTa pPa3MYHOTO  HA3HAYCHMS, YYUTHIBAIOIINE
MCTIOJIB30BAHUE SHEPrOCOEPETAIONINX PEIICHUH U PeCypcoCcOeperarofX MPOLecCOB.

6. KoHCTpyKIIMOHHBIE MaTepuaibl, albTEepPHATHBHBIE cTanu. WX mpeumyliecTBa u
HegoctaTku. OCOOCHHOCTH MPOWM3BOJCTBA IMPOKATa M3 CTAIH PA3IUYHOTO XUMHYECKOTO
cocTana.

7. Ponp HayuHBIX pa3pabOTOK TP OCBOCHHUM HOBBIX TEXHOJOTHMH TPOU3BOJACTBA
MIPOKATHOM MPOAYKLIHUU.

8. [IpsiMple W KOCBEHHBIE 3aTpaThl JJIGKTPOSHEPTHMH U TOIUIMBA B OCHOBHOH
TEXHOJIOTMYECKOM 11eTI0YKEe MPOU3BO/ICTBA CTAIBHOIO MPOKaTa.

9. TexHonoruyeckue ornepanud B OOMIEH cXeMe NPOM3BOJCTBA CTAILHOTO MpPOKaTa
IIMPOKOr0 Ha3HAYEHUsI MapOUYHOTO COCTaBA.

VK-1.2

Kputnuecku onieHUBaeT HaJIEKHOCTh
HWCTOYHUKOB WH(pOpMaIuu, paboTaeT ¢
MIPOTUBOPEYUBOI HHPOpPMaLIMEN U3 pa3HbIX
HMCTOYHHUKOB, ONPEEISICT MPOoOCIIbl B
nH(popManuu, HeOOXOAMMOM JIJIST PEIICHUS
MPOOJIEMHON CUTYalllH, U IPOEKTUPYET
MIPOIIECCHI TT0 UX YCTPAHCHHUIO

Ilepeuens 3a0anuil 013 peuwieHus 3a0a4 6 NPeOMemHoIl oonacmu:
1. CocraBbTe (pa3paboTaiiTe) MNPOEKT NPOrpaMMbl OOHOBJICHHUS METAJUTYPTUYECKOTO
NPEANPUITHS C IIEJIbI0 OCBOCHMSI MPOW3BOJICTBA CTATBLHOTO IMPOKAaTa MX HOBBIX MapoK
CTaJIu.
2. CocraBbTe rpad «TexHomornueckue onepay Mporu3BOICTBa METAILIONPOKaTa B 00men
CXeM€ METAITyPruuecKoro MpPOU3BOJCTBA, COCTABIAIOIINE OCHOBHYIO CyMMY 3aTparT
SHEPTUH U TOTUTHBAY
3. IlyTu mnoBbIIIEHHWE KayecTBa MPOM3BOAMMOIO METALIONPOKAaTa M PACHIMPEHUS TO
COpTaMeHTa.

YK-1.3

Pa3pabartbiBaeT u comepkaTeabHO
apryMEeHTHUPYET CTPATETUIO pelIeHUs
poOJIEMHOM CUTYallMi HAa OCHOBE
CHUCTEMHOI'0 ¥ MEKIUCLUIUINHAPHOTO

3adanus na peuienue 3a0a4 u3 nPoPheccuoHanbHOIU 001aCmuU, KOMNIEKCHbIE 3A0AHUA:
1. Ha npumepe npon3BOACTBa NHHOBAIMOHHBIX BUJOB METAJLIONPOKATA PACKPONTE MOHATHE
“IMHAMUYHO Pa3BHUBAIOLIASCA OTPACIb’, ‘‘BBICOKOTEXHOJIOTMYHAs OTpacib’, ‘‘OTpacilb,
VHTETPUPOBAHHASI B MUPOBYIO METAJUTYPIHIO .
2. Ilpobnema 6e30macHOCTH MEXKIYHAPOJIHBIX MapIIPyTOB TPAHCIOPTUPOBKHU CHIPhS H
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IOJAXOJI0B; CTPOUT CLIEHAPUH PeaATU3aALUU MPOAYKIIUA METAJUTYPIrUYECKOU OTPaCIH.
CTpaTeruu, ONpeAEIsisi BO3SMOKHBIE PUCKH U 3. Ilpumepbl peanu3alud KPYMHBIX WHBECTUIIMOHHBIX IMPOCKTOB B METAJUTYPrUYECKOH

OoTpaciiu.

npeajarasa nyT ux yCTpaHCHUA .
4. DKonoruyeckre mpoodIeMpl METAILTYPTUIECKON OTPACIIH.

Teopust cucTeM M e€ MPUIOKEHUS

YK-1.1 AHanmu3upyeT TpoOJEeMHYI0 CHTYaIlUI0 Kak Ilepeuenv meopemuueckux 60npocos:

CUCTEMY, BBIABIAA €€ COCTAaBIAIOIIAE U CyIHOCTh CHCTEMHOTO NMOAX0AA

CBSA3U MEX1Yy HUMHU Onpenenenyue cucTeMbl

OO6mmas kinaccuUKaIus CHCTEM.

CaoiicTBa cucteM

[Ipu3Haky TEXHUYECKON CUCTEMBI

OnpeneneHne TEXHUYECKON CUCTEMBI

[TonsiTue PyHKIIMOHATIBHOCTh TEXHUYECKOW CUCTEMBI

CTpyKTypa TEXHUYECKON CUCTEMBI: OIIPENEICHHUE, SJIEMEHTHI, TUIIBI.
[TonsTHE HepapXUUECKON CTPYKTYphl TEXHHUUECKOH crucTeMbl. CBOWMCTBA HEPAPXHUUECKUX
CUCTEM

10. TloHsATHe «OpraHU3aAIs TEXHUIECKON CHCTEMBD.

11. Css3b. Bunsl cBsizeil B TEXHUUECKUX CHCTEMaX.

12. Tlonsarue «cucteMHbIN 3P PEKT», «CHCTEMHOE Ka4eCTBOY»: CYITHOCTb.
13.00111e npu3HaKky Ki1accu(UKaluy CBOMCTB TEXHUUYECKUX CUCTEM

CoNor~wNPE

VK-1.2 Kputnuecku onieHuBaeT HaJEKHOCTh Ilepeuenv meopemuueckux 60npocoes:

HMCTOYHUKOB WH(pOpMaIuu, paboTaeT ¢ CymHOCTh MOJIENH Tpoliecca mpeodpa3zoBaHusl.

MIPOTUBOPEYNBOM HH(pOpMaLIUEl U3 pa3HbIX DneMEeHTBI CUCTEMBI peoOpa3oBaHuil.

HMCTOYHHUKOB, ONPECISICT MPOOCIIbl B CylUIHOCTbh NOHSTHS «YEPHBIN ALIMK»: IPEACTABICHUE, JIEMEHTHI
nH(popMaIun, HeOOXOAMMOMN TSI pEIIECHUS Tuner oneparuii. [T0604YHBIE BXOBI U BBIXOJIBI OTI€pAITAid
MPOOJIEMHON CUTYaIlNH, U TPOSKTUPYET Cucrema Tuna «mporecc». Cucrtema Tuma «o0beKT».

MPOLECCHI IO UX YCTPAHEHUIO 3aKOH yBEJIMUEHUS CTETICHH HJI€aTbHOCTH CUCTEMBI.

3aKkoH S-00pa3HOTO Pa3BUTHS TEXHUUYECKUX CHCTEM.

3aK0H TUHAMU3AINH.

3aKO0H MOJHOTHI YaCTEH CUCTEMBI.

CoNUR~WNE




Koo

HH()MKCIW!OP oocmudicenus KomnemeHyuu

Oyenounvle cpedcmsa

uHouKamopa
10. 3akoH CKBO3HOTO MPOXOJ]a IHEPTHUHU.
11. 3akoH omepekaroIero pa3BuTus pabodero oprana.
12. 3akonH mepexoja «MOHO — OM — TIOJIN».
13. 3akoH mepexoja ¢ MaKpo- Ha MUKPOYpPOBEHb.
YK-1.3 Pa3zpabarbeiBaeT u cosiepkaTeIbHO Ilepeuens 3a0anuil 014 pewienus 3a0ay 6 NPeOMemHoIl ooaacmu:

apryMEeHTUPYET CTPATETUIO PEIICHUS
pOoOJIEMHOM CUTYyaIli Ha OCHOBE
CHUCTEMHOTO U MEXIUCIUIUTMHAPHOTO
[I0JIXO0JI0B; CTPOMUT CLIEHAPUU pealln3aluu
CTpaTeruu, OMpeesisi BO3MOXKHBIE PUCKU U
npenasaras myTd UX yCTpaHEHUs

1. Tunsl 1 BUIBI OTHOUICHHUH B TEXHUYECKUX CHCTEMaX
2. OmepaHpl TEXHUYECKOTO (TEXHOJIOTHYECKOT0) Tpoliecca
3. CymHOCTH BENOJIBHOTO aHAJIH3a IIPH CHHTE3€ TEXHOJIOTUIECKUX CUCTEM.

KOHTpOJ’[L U CUCTEMBI YIIPABJCHHUSA TEXHOJOTNMYCCKUMHU IpoueccaMu

VK-1.1

AHanu3upyeT NpoOJeMHYIO0 CUTYalHIO KaK
CUCTEMY, BBISBIISASL €€ COCTABIISAIOIINE U
CBSI3M MEXKIY HUMU

Ilepeuens meopemuueckux 6onpocog K 3auemy:
CyIHOCTh CHCTEMHOTO MOAXO0AA
OrnpezienieHne CUCTEMBbI
OO6mas knaccuuKanus CUCTEM.
CgoiicTBa cucTeM
[Ipyu3HaKy TEXHUYECKON CUCTEMBI
[TonsTre PyHKIIMOHATIEHOCTh TEXHUYECKOW CUCTEMBI
CTpyKTypa TEXHUYECKON CUCTEMBI: OIIPEIETICHUE, DIIEMEHTBI, THUIIBI.
IloHsiTHE MEepapXNYECKON CTPYKTYPBI TEXHUUYECKON CUCTEMBI.

YK-1.2

Kputnuecku orieHHBaeT HaZeKHOCTh
MCTOYHUKOB UH(OpMaluu, paboTaeT ¢
MIPOTHUBOPEUNBON HH(POPMaLIUEil U3 pa3HBIX
WCTOYHHUKOB, OTIPEIEIISeT MPOOEITh B
nH(popMaInY, HEOOXOJUMOM [Tl pelIeHUS
MPOOJIEMHOM CUTYallUH, U TPOEKTUPYET
MPOIIECCHI [0 UX YCTPAHEHUIO

Ilepeuenv meopemuueckux 60npocoe K 3auemy:
Cy1mHOCTh MOJIEH Tpoliecca mpeoOpa3oBaHusl. DIEMEHTBI CHCTEMBI TIPE00Pa30BaHUM.
Tumnsl oneparnuii. [Io6o4HbIE BXOBI U BBIXOIBI ONIEpaIlnii
Cucrema THIa «IIPOLIECCH.
CucremMa THIIA «OOBEKTY.
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VK-1.3

Pa3pabatbiBaeT u comepxKaTenbHO
apryMEHTUPYET CTPATETHI0 PEIICHUS
MpoOGJIEMHOM CUTyallii Ha OCHOBE
CHUCTEMHOTO U MEXAUCIUIIIMHAPHOTO
MIOJIXOJIOB; CTPOUT CLIEHAPUH pealIn3aluu
CTpaTeruu, Onpeessisi BO3MOKHBIE PUCKU U
npejyaras NyTd UX yCTpaHeHUus

Ilepeuens meopemuueckux 60npocos K 3auemy:
XapaKTEepUCTUKU U OLIEHKH TEXHUUYECKOT0 (TEXHOJIOTMYECKOI0) IIpolLecca.
CyIIHOCTh BEMOJIBHOTO aHAIN3a IIPU CUHTE3€ TEXHOJIOIMUECKUX CHUCTEM.

JlorucTtuka B

COBPEMEHHBIX METALTYPIrHIC€CKUX KOMILJICKCAX

YK-1.1

AHanusupyeT npoOJIEMHYIO CUTYaLUIO KaK
CHCTEMY, BBISBIISIS €€ COCTaBIIAIOLINE U
CBSI3U MEXIY HUMH

Teopemuueckue 6onpocwl Ha 3auem ¢ OYEHKOIL:

1. HazoBuTe mokazarteilb MPHOPUTETHOCTH MPOAYKIIUH COTJIACHO TEOPHH OTPaHHYCHHU.
CpaBHHUTE €r0 ¢ peHTa0eIbHOCTBIO IPOAYKIUH.

2. Ha3zoBute nsTh 111aroB TEOPUU OTPAHUYEHUH,

3. Yrto Ttakoe meronuka DBR?

4. Yro Takoe nuHamuueckuii 0ydep? Kakue Bunsl Oydepos Ber 3naere? Onummre Kak OHU
paboTaror.

5. OCHOBHBIE ITOKA3aTENN TEOPUN OTPAHNUCHHUH

VK-1.2 Kputnyecku orieHUBaeT HaJAEKHOCTh IlIpakmuueckoe 3a0anue 011 3a4ema ¢ OUEHKOU:
HMCTOYHUKOB MH(pOpMaIK, paboTaeT ¢ [ToHsITHE OrpaHMYMBAIOIIETO pecypca («y3KOro MecTay).
IPOTHUBOPEUNBON MHPOpMalueil u3 pasHbix | OnpezneneHre NPUOPUTETHOCTU BBITYCKAEMOM MPOAYKIIUH.
HCTOYHUKOB, OIpe/esieT MpoOesbl B OO6cyx1eHre Noay4YeHHBIX Pe3yIbTaTOB C UCIIOJIb30BAaHUEM TPAJIULIMOHHBIX U HOBBIX
uHbopManuu, HeoOXOAUMOM [T pelIeHus IoKazaresieu
MpOOJIEMHON CUTYalluH, U IPOEKTUPYET
ITPOLIECCHI IO UX YCTPAHEHHIO
VK-1.3 PazpaOaTbIBaeT U coepxKaTeabHO Ilpakmuueckoe 3a0anue 014 3a4ema c OUEHKOU:

apryMEHTUPYET CTPATETHUIO PELICHHUS
MPOOJIEMHOM CUTYalll Ha OCHOBE
CHUCTEMHOI'0 ¥ MEKIUCLUIUINHAPHOTO
ITOAXOJ0B; CTPOUT CLEHAPUH peATTU3auU
CTpaTEruH, ONPEAEIss BOZMOKHbBIE PUCKH U
npejsaras NyTH UX yCTpaHeHus

VYupasnenueckuii yuet mo ToC. Throughput. Yyer npoxoaa.
[Ipou3BoICTBO, OPUEHTUPOBAHHOE HA YBETMYEHHE MTPUOBLIH.
IIpon3BoACTBO, OPUEHTUPOBAHHOE HA COKPALICHUE 3aI1acOB

IlepcneKTHBBI TEXHOJIOTMYECKOT0 Pa3BUTHS B 00pa0oTKe MATePHAJIOB JaBJIeHHEeM Ha puMepe Jy4YIIHX H300peTeHuit
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VK-1.1 Teopemuueckue eonpocel Ha 3auem:
1. Jlyumme w300peTeHHss W TEPCIEKTHBBI TEXHOJIOTUYECKOTO PA3BHUTHS IPOIECCOB
AHaM3UpyeT MPOoOJIEMHYIO CHUTYaIIUIO KaK
BOJIOYCHHUS.
CHUCTEMY, BBISBIISISL €€ COCTABIISIONINE U N
2. Jlyuymme w300peTeHuss B TMpoleccax JIMCTOBOW INTAMIIOBKM M TEPCHEKTUBBI HX
CBSI3U MEXI1Y HUMH
TEXHOJOTUYECKOTO Pa3BUTHSL.
3. MHKpeMeHTaIbHAS MTAMIIOBKA U MTEPCIICKTHBBI €€ TEXHOJIOTUICCKOTO PA3BUTHS.
VK-1.2 KpuTtnyecku orieHuBaeT HaJEKHOCTh Ilpaxkmuueckoe 3a0anue 0n1s 3auema:
HCTOYHHUKOB MH(pOPMAIIH, paboTaeT C OTtyeT 0 maTeHTHOM ToHcKe — «Jlyurme n300peTeHUst U MEePCIEKTUBBI TEXHOJIOTHYECKOTO
MIPOTHBOPEUYNBOI MH(MOPMAITUEH U3 PA3HBIX | Pa3BUTHS MPOIECCOB BOJIOYCHUSY.
HWCTOYHHUKOB, OIIPEACIISCT IPOOCIIHI B
nH(popManuu, HeOOXOAMMOM ISl PEIICHUS
MPOOJIEMHON CHTYaIMH, U IPOSKTUPYET
MIPOLIECCHI 110 UX YCTPAHEHUIO
YK-1.3 PazpabarbiBaeT u comeprKaTeIbHO Ilpaxkmuueckoe 3a0anue 011 3auema:

apryMEHTUPYET CTPATETHUIO PELICHHUS
MpOOJIEMHOM CUTYallMl Ha OCHOBE
CHUCTEMHOI'0 ¥ MEKIUCLUIUINHAPHOTO
ITOAXOJO0B; CTPOUT CLEHAPUH peATU3alluu
CTpaTEruH, ONPEAECIISA BOZMOKHbBIE PUCKH U
npesaras NyTH UX YCTpaHEHUs

OT4eT 0 NaTEeHTHOM IOMCKE — ((.Hy‘IH_II/Ie I/I306peTeHI/IH B JIMCTOBOM IITAMIOBKE U
NEPCHCKTUBBI €€ TEXHOJIOTUYCCKOI'0 PA3BUTHUS.

HWHAXMHUPHHT TEXHOJIOrHYECKHUX NMPOLECCOB MPOU3BOACTBA IIP

oKaTa

YK-1.1 AHanu3upyeT NpoOJIEMHYIO CUTYaIIUI0 KaK Teopemuueckue 60npocwl K IK3AMEHY
CUCTEMY, BBIABIISAS €€ COCTABIIAIOLINE U 1. OBoronMst TPYOHBIX MapoK cTaJel.
CBA3U MEXIY HUMH 2.TenaeHMs pa3BUTHUSI MUKPOCTPYKTYPBI TPYOHBIX MapoK cTasei
3. Pa3BuTHe craneii kiacca npoynoctu K52
YK-1.2 Kputnuecku oneHHBaeT HaIEKHOCTh Teopemuueckue 6onpocwl K IK3AMEHY .

MCTOYHHUKOB MHPOpMaLUH, paboTaeT ¢
MIPOTUBOPEUNBOM HH(pOpMaLIMEN U3 pa3HbIX
MCTOYHUKOB, OIPEIEINeT MPoOesbl B
nH(popManun, HEOOXOAUMOM ISl peLIeHHS
pOOJIEMHON CUTYalluH, U IPOEKTUPYET

1. OcHOBHBIE TUTIBI CTANIU JJI1 U3TOTOBICHUS TPYO (CTPYKTYpa U XMMHYECKHU COCTAB)
2. OcHoBHas 3aa4a 00pabOTKH METAILIOB JaBICHUEM.
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ITPONLECCHI 110 X YCTPAaHCHUIO

YK-1.3

Pa3pabatpiBaeT u copepKaTenbHO
apryMEeHTUPYET CTPATETUI0 pelIeHUs
MPOOJIEMHOM CUTYaIli Ha OCHOBE
CHUCTEMHOT'0 ¥ MEKIUCIUIUIMHAPHOTO
MOAXO0B; CTPOUT CIIEHAPUH peaTu3aIiiu
CTpaTeruu, onpeaessis BO3MOKHbBIE PUCKH U
npejJiarasi IyTH UX YCTPAHCHHS

Teopemuueckue 60npocol K IK3aMeHy:

1. lehopMariioHHO-CHIIOBAst KpUBAasi pacTsKEHUs IIIOCKOro o0pasia cTaiy.
2. HopmanpHas npokarka.

3. KonTponupyemasi mpokarka.

4. TepmoMexaHUUeCKasl IPOKATKa.

YyeoHnada - Ha

YHO-HCCJICA0BATCIbCKAasA paﬁoTa

YK-1.1 AHanuzupyet npoOJEeMHYI0 CUTYaLUIO KaK Ilpumepnsvle meopemuueckue 60npocol
CUCTEMY, BBISBIISISI €€ COCTABJISIFOIINE U 1.  Dranel Hay4yHOro HccienoBanus. [1oapoOHO 00 0OBEKTHOM 001aCTH, OOBEKTE H
CBSI3U MEXIY HUMHU npeamere uccienoBanusd. [lpusectu npumep.
2. Dtanbl Hay4HOTO HccnenoBanus. [lompoOHo o Teme nccnenosanus. [IpuBectu
npuMep.
3. OOmieHay4YHbIE METOJIBI HAYYHOTO HCCIICIOBAHUSI.
4.  DMOMpUYECKHEe METOJIbl HAYYHOT'O HCCIIEOBAHUS.
5. Buasl monenupoBanus
YK-1.2 Kputnuecku oneHUBaeT HaIE)KHOCTh Ilpumepnvie npakmuueckue 3a0aHuUA:
MCTOYHHUKOB MH(pOpMaLUH, paboTaeT ¢ 1.  CdopmynupoBaTh TeMy, aKTyaJlbHOCTb, THIIOTE3y, L€db, 3aJaud, METOAUKY
MPOTHBOPEYNBON MHPOPMAITUEH U3 Pa3HBIX | BO3MOXHOTO UCCIIEIOBaHMS, ecIu 00BEKTOM MCCIICTOBAHMSI SIBIISICTCS
MCTOYHUKOB, OIPEJIENseT MPoOesbl B MeTasonepepabdaTbIBarollee IPOU3BOJICTBO, a IPEIMETOM — arperar
nH(popManny, HeOOXOAUMOM IJIsl pEeIeHUS
PpOOJIEMHOM CUTYyalluH, U IPOEKTUPYET
MIPOIIECCHI TT0 WX YCTPAHEHHUIO
YK-1.3 Pa3pabatpiBaeT u copepKaTenbHO Ilpumepnvie 3a0anun:

apryMEeHTUPYET CTPATETHUIO peIIeHUs
poOJIEMHOM CUTYaIlMi HAa OCHOBE
CHUCTEMHOI'0 ¥ MEKIUCIUIUIMHAPHOTO
[IOJIXOJIOB; CTPOMUT CLIEHAPUU Pealu3alnun
CTpaTeruu, onpezesnss BO3MOXHbIE PUCKH U
npejasaras NyTH X YCTpPaHEHUs

Hpe}ICTaBI/ITL PE3YIBTATHI UCCIICAOBAHMS 110 MHAUBUAYAJIbHOMY IIPOCKTY.
HpeIICTaBI/ITB AOKJIAZ ITO UCCICAOBAHUIO UHANBUAYAJIIBHOTO ITPOCKTA.
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Hponsnoncn&em{aﬂ - NpeIIUIJIOMHAas IIPAKTUKA
YK-1.1 AHanuzupyeT npoOJIEeMHYIO CUTYaLIUIO KaK Teopemuueckue eonpoceul:
CUCTEMY, BBISIBIISIS €€ COCTABISAIOLINE U - COBpEMEHHbIe HH(POPMAIIMOHHBIE TEXHOJIOTUHU HA TIPEATPUATHH;
CBSI3U MEXIY HUMHU - pe’kuM pabOThl OCHOBHOT'O U BCIIOMOTaTeIbHOI0 000pYAOBaHMS;
- BO3MOXHbIE HAPYILIEHUS TEXHOJIOTMUYECKOI0 PeKMMa U UX IOCIIEACTBHUSI;
- IyTM MHTEHCU(UKALMM U YCOBEPIIEHCTBOBAHMs MPOU3BOJICTBEHHOIO Ipolecca, B TOM
qHCIIe YHEProcOepeKeHMS;
-OCHOBHBIE€ HAIpPaBJICHUS [0 PEKOHCTPYKLUHU MPOM3BOJCTBA MM YCOBEPIICHCTBOBAHUIO
TEXHOJIOTHH U UX 0O0CHOBaHUE
YK-1.2 Kputnuecku onieHuBaeT HaJEKHOCTh Teopemuueckue eonpoceol:
HMCTOYHUKOB HHOpMaIuu, paboTaeT ¢ - [lepeuncnure kputepuu BeiOOpa 006opynoBanus?
IPOTUBOPEYNBON UH(POPMALIUEN U3 PA3HBIX - Ha uyem ocHoBaH mnpuHumun paboThl BbIOpAaHHOrO O0OOPYAOBaHHUSA, KaKOBBI €ro
HCTOYHUKOB, OIIPCACIIACT HpO6€J’IH B XapaKTepI/ICTI/IKI/I?
uHbopManuy, HeOOXOAUMOM [T PEeICHUS
PpOOJIEMHOM CUTYalluH, U IPOEKTUPYET
MIPOLIECCHI IO UX YCTPAHEHUIO
YK-1.3 PazpabaTbiBaeT U cofepxareabHO Bo Bpemst 3a1KMThI OTYETA IO TPAKTUKE OTBETUTH HAa BOIIPOCHI:
apryMEHTUPYET CTPATETHIO PEIICHHUS - Kakyro HopMaTHBHO-TIPaBOBYIO TOKYMEHTALIMIO OPTaHU3AlUY U3Yydaiu Ha
poOJIEMHON CUTYallMM HAa OCHOBE paKTuKe?
CHUCTEMHOTI'0 I MEKIUCIUILINHAPHOTO — Kakyto cTpykTypy umeet opranuzanus’?
IOAXONIOB, CTPOUT CLEHAPUH PEAIN3alnH - Kakue ¢pyHKINN 1 METO/IbI YIIPABICHUS UMEET MpeAnpusTre?
CTPATCTiH, ONMPEACII BOSMOKHBIC PUCKH | Kak opraHW30BaHO JIEIONPOU3BOCTBO U JOKYMEHTOOOOPOT B OpraHu3aIuu?
Hpeutaras Myt uX yCTpaHCHU IPETIOKUTh PEKOMEH/IAINH 110 YCTPAHSHUIO HJTH MUHUMU3AIIMHU BBISIBICHHBIX MPOOJIEM.
Crioco6bI OpraHu3alyy NPOU3BOICTBEHHBIX PEHICHUH.
CoBpeMeHHBIH HHATHUPHHT METALTYPTrHYeCKOro MPOU3BOACTBA
YK-1.1 AHanu3upyeT npoOJIEMHYIO CUTYaIHIO KaK Ilepeuens éonpocog 01 n0020mo6KuU K 3auemy

CHUCTCMY, BBIABJIAA €€ COCTABJIAIOIINEC U
CBs3U MCIKY HUMU

1. IloHsATHE NHKUHUPHUHT.

2. OcHOBHBIE XapaKTePUCTUKN UHKUHUPUHTA.
3. Buapl nesTebHOCTH MHKUHUPHHTA.

4. OCHOBHBIE TEPMUHBI MH)KUHUPHHTA.
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5. CpaBHUTH TEPMUHBI MH)KUHUPUHTA. [[poBEeCTH aHAINU3 TOHATHIA.

6. B ueM 3aKiIr04aroTCs coepiKaHue, el U pe3yIbTaThl IPOBEACHUS HHKUHUPUHTA.

7. C moMoIIIbI0 KaKUX CPEJICTB OCYIIECTBISETCS MPOBEACHUE HHKUHUPUHTA?

8. B uem pazuuria mexay BPR u Takumu meTonamu reopun MeHekMenTa, kak TQM, CPI?
9. B uem pasnuna mexny BPR u aBromaTuzanueit Ousnec-nporeccon?

10. Kak cBsi3aH peMHXHUHUPUHT C «BbIPABHUBAHUEM) OpraHU3aLMOHHbBIX HEPAPXUI?

11. KakoBbI BHELITHUE U BHYTPEHHUE PUYMHBI TTOSBIIeHUs TexHonoruu BPR?

12. Ha3oBuTe TUIIMYHBIE OLIMOKYU MPU NPOBEACHUN HHKUHUPUHTA.

13. YcnoBus yCHemHoro MH>XUHUPUHTA U PaKTOPBI PUCKA.

14. IlpuHuunel npoeKTUpoBaHMs OM3HEC-ITPOLIECCOB.

YK-1.2

Kputnuecku onieHuBaeT HaIeKHOCTh
HMCTOYHUKOB HH(pOpMaIK, paboTaeT ¢
IIPOTUBOPEYUBOI HH(POpPMaLIMEN U3 pa3HBIX
HCTOYHUKOB, OIPEJEINsAeT MPoOessl B
uHpopManuu, HeoOXOAUMOM [T pelIeHus
pOoOJIEMHOM CUTYyalluH, U IPOEKTUPYET
IIPOLIECCHI IO UX YCTPAHEHHUIO

Teopueckoe 3a0anue

[IpuBectn mpumepsl U3 NPOGHECCHOHATBHOU AEATEIHbHOCTH, MOSCHSIOUINE CIEIYIOIINe
TTOHSTHS:

1. MeToapl KpUTHYECKOTO aHAJIM3a U OIICHKH COBPEMEHHBIX HAyYHBIX JOCTH)KCHUU.

2. MeTo/1bl KPUTUYECKOTO aHAIH3a.

3. OcHOBHBIE IPUHIIUIIBI KPUTUYECKOTO aHAJH3a.

4. AHanu3 npoOJIEeMHOM CUTYallUH KaK CUCTEMBI, BBISIBIIAS €€ COCTABIISIIOIINE U CBSA3H
MEXIy HUMH.

5. Onpenenenue nmpo6enoB B HHGpOpMaIu, HEOOXOAMMOM JIJIsT peIIeHUs MPOOIEMHON
CUTYaIlUH, U IPOEKT MPOLIECCOB MO UX YCTPAHEHHIO.

6. Kpurnueckas oleHka HaJ&KHOCTH HCTOYHUKOB HMH(POpPMAIMM, TpaBujia paboOThl C
MIPOTHBOPEYNBOI HH(OpMalMel U3 pa3HbIX UCTOYHHUKOB.

YK-1.3

Pa3pabatbiBaeT u copepxKaTeaIbHO
apryMEeHTUPYET CTPATETUI0 peIIeHUs
MpOOJIEMHOM CUTYalll Ha OCHOBE
CHUCTEMHOI'0 ¥ MEKIUCIUIUIMHAPHOTO
MIO/IX0JIOB; CTPOUT CLIEHAPUU peau3alnn
CTpaTEru, ONpPEAEIsisi BOZMOKHbBIE PUCKH U
npeJuiaras Myt UX yCTpaHEHHs

3aoanuna na peuienue 3a0au u3 npogheccuonanbHoll odnacmu,
KOMRJIeKCHble 3a0aHUA:

[TpuBecTu npumepsl U3 MPOPECCHOHATHHON ASSITETFHOCTH, MOSCHSIONINE CIEAYIOINE
IIOHSTHUA:
1. IIpoekt nnxunupunra. [Ipoueaypa ynpasieHus NpoeKTOM HHKUHUPHUHTA (MHULIUALINS;
IUTAHUPOBAHUE; UCTIOIHEHNE; KOHTPOJIb; 3aBEPIICHUE MTPOCKTA).
2. ®UHAHCOBBIN MHKUHUPHUHT B CUCTEME YIPABICHUS NPEANPUITHEM (TEXHOJIOTUS
MOJIETTUPOBaHUs 0€3yOBITOYHOMN JAEITETLHOCTH MPEANPUITHS, CUCTEMA (DUHAHCOBOTO
yIpaBJeHUs Ha MPEANPUATUH, TEXHUKA GUHAHCHPOBAHUS KallUTAIBbHBIX BJIOKEHUH U BHIOOD
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BapUaHTOB BJIOXEHUI KaluTasia).

3. 310XUTh OCHOBBI peMHKMHUPUHTA On3Heca. OObEKTUBHBIEC IPEAOCHUIKH TPOBEICHUS
PEUH)KMHUPUHTA. MeCTO pEeMHKMHUPUHIA B MOJEIUPOBAHNUN OPIaHU3ALIMOHHBIX
npeoOpa3oBaHuil NEATENLHOCTH NMpennpuiatuii chepsl yciyr. Kpu3ucHbIi peMHKUHUPUHT U
PEUMHXKMHUPHUHT Pa3BUTUSA. MyJIbTUIIPOEKTHOE YIIPABJICHUE B MH)KMHUPUHIC. KAl TAIbHBIX
BJIOXKCHHUH M BHIOOP BapHAHTOB BJIOXCHUN KalUTAaNa).

VK-2 — cnioco0eH ynpasJisiTh POEKTOM HA BCEX ITAMNAX €ro )KU3HEHHOTr0 IIUKJIA

HNuHoBammuoHHOE NpeaANnpUuHUMATEIbCTBO

YYETOM BO3MOXHBIX PHCKOB pPEaN3aliu 1
BO3MOYKHOCTEH WX YCTPAHEHUS, ITIAHUPYET
HE0OXO0IMMBIE PECYPChI

YK-2.1 ®opMyIupyeT Ha OCHOBE IIOCTaBJIEHHON Ilpumepnuolii nepeuens meopemuuecKkux 60npocog K 3auemy:
po0IeMBbl MPOEKTHYIO 3a/1auy U crocod ee 1.  CymHocTb U CBOICTBa MHHOBAIUII.
pELIEHHS Yepe3 peannu3auuio MPOSKTHOIO 2. Mojenn HHHOBALIMOHHOTO IPOLECCa.
yIIpaBJIeHus 3. Ponb npennpunHumarens B HHHOBALMOHHOM IpOLECCe.
4.  Knaccudukamysi ”HHOBALIUH.
5. Oco0eHHOCTh MAPKETHHIOBBIX UCCIIEIOBAHUN JJIS1 BBICOKOTEXHOJOTHYHBIX CTApTaIOB.
6.  OcobOeHHOCTH MPOJaK MHHOBAIIMOHHBIX TIPOTYKTOB.
7. JKu3HEHHBIH MK IPOIYKTA.
8.  Teopwus pemeHust H300peTaTEIHCKUX 3a7a4.
9.  Teopus orpaHMyeHHH
YK-2.2 Pa3pa0aTbIBaeT KOHIENIINIO IPOEKTA B Ilpumepnulii nepeuens npakmuueckux 3a0anuil:
paMkax 0003HAYCHHOH POOIIEMBI: 1)  IIpoananu3upyiite BiusiHuEe HAKTOPOB MAKPO M MUKPO CPE/Ibl HA KOMITAHUIO
dbopMymmpyer 1ens, 3axaun, oGocHoBBacr | 2)  CIUTAHMpYHTE PENIEHNs U MEPOTIPHSTHSA 110 KOMILIEKCY MAPKETHHI -MHUKC (TOBapHasl,
AKTYaTBbHOCTD, 3HAYHMOCTD, OKUAEMBIE LIEHOBAas1, COBITOBAS 1 KOMMYHHKAHOHHAS HOJUTUKH).
3) IIpoanamusmpyiiTe OCHOBHBIE IPEHMYIIECTBA BAIIETO MIPOIYKTA, & TAKKE YKAKHUTE
pe3yNbTaThl U BO3MOKHBIE chephl X
OCHOBHBIE ITPOM3BOICTBEHHBIEC M HHBECTULIMOHHBIE 3aTPAThl Ha €r0 pa3paboTKy.
IIPUMEHEHHUS
VK-2.3 Pa3pabarbIBaeT IIaH peanu3aluy IPOEKTa ¢ | 3adanus us npogeccuonanbroil odnacmu:

1)  Cwmopenupyiite mOoTpeOHOCTH OTPEOUTENEH.

2)  CocraBbTe MOJIENb TOTPEOUTETHCKOTO MTOBEICHHS.

3) IIpaBoBbIe HHCTPYMEHTHI IPUOOPETEHUS U KOMMEPIHATU3AIMHA HHTEIUICKTYaIbHON
COOCTBEHHOCTH.




Koo

HH()MKCIWIOP oocmudicenus KomnemeHyuu

Oyenounvle cpedcmsa

uHouKamopa
4)  Cpenacra HHAMBHIYATH3ANN IOPUIAUYCCKUX JIHIL
VYK-2.4 OcymiecTBIISIET MOHUTOPUHT X012 Ilpumepnutit nepeuenv npakmuueckux 3a0aHuil:
peanu3anuu MpoeKTa, KOPPEeKTUPYET 1)  CocraBbTe OIOKET MEPOIIPHUITHI 110 BBIBOY MPOYKTa HA PHIHOK.
OTKJIOHEHHUS, BHOCUT JIOTIOJIHUTEIIBHbBIE 2)  Metopl pa3pabOTKH MPOJIyKTa.
M3MEHEHHS B IUTAH PEaTH3allii POeKTa, 3)  OreHka ypoBHs TOTOBHOCTH TEXHOIIOTUH.
YTOYHSIET 30HbI OTBETCTBEHHOCTH 4)  Ilposectn marenTHEIH HOMCK
YYaCTHHUKOB IPOEKTa
YK-2.5 [Ipennaraer nmpoueaypbl 1 MEXaHU3MBI Ilpumep mecmogozo 3a0anusn:

OLICHKH KauyecTBa MPOEKTa,
UH(PaCTPYKTYpHBIC YCIOBUS AJIsl BHEAPEHUS
PE3yNbTAaTOB MPOEKTA

1. Br16epute npaBuibHbINA 0TBET. CTapTamn — 310

a. HeJIaBHO MOSIBUBILASCS KOMITAHHUS

0 MaJIeHbKas KOMIIaHMS

B.HOBas komnaHus B cepe IT

T . BpEMEHHasi OpraHu3alusi, CO3/IaHHas JIJIsl TTIOMCKa OM3HEC-MOIEIN

1. BCE OTBETHI BEPHBIE

2. Bri6epute npaBuiibHBINA OTBET. UTO MOHKMMAaETCS 1O HOPMOU J10X0/1a, TPUEMIIEMOM
JUTs1 ”HBEeCTOpa?

a. COOTHOIIIEHHE MPUOBLUIN U CPEJICTB, MHBECTUPYEMBIX B TIPOEKT;

0. COOTHOIIIEHNE NHBECTUIIMOHHBIX 3aTPaT U MPUOBLIH

B. COOTHOIIEHUE YHCTOTO JI0XOJa U CPEJICTB, MHBECTUPYEMBIX B ITPOCKT

HpOCKTHpOBaHI/Ie H TEXHOJOTHYECKasa MoAACPKKa mmonaunommﬁ JCATCJIbHOCTH HayKOéMKI/IX Nnpou3BOACTB

VK-2.1

DopMyIUpPYET Ha OCHOBE ITOCTABIEHHON
po0JIeMbI MPOEKTHYIO 3a]1a4y U Cocol ee
pELIeHNs Yepe3 pealn3aluio IPOEKTHOIO
yIIpaBJIeHUS

Hpaxmuttecxue 60NRPOCHbL

1. Kakne BUJIbl MHHOBAIIUM BBIACISIOTCA B IMPaKTUKE Ou3Heca u IS KaKux Ieaen

MIPOU3BOJUTCA UX KJ'IaCCI/I(i)I/IKaHI/IH.

2. Kakue MOAXO0AbI K MCCIIEJOBAaHNIO HHHOBAIIMOHHON AEATEIbHOCTH C(I)OpMPIpOBaJ'II/ICB K

HacTosuieMy BpeMeHH? J[aliTe NX KpaTKyro XapaKTepUCTHUKY.

3.  Kakwme 3amaunm ynpaBieHMs HMHHOBAIIMOHHBIM IIPOLIECCOM  PEAJHM3YIOTCS
MIpeANPUATHHI?

4. B ueM cocTOUT crierudrka MHHOBAIMOHHOTO MPeIIPUHUMATEIbCTBA.

5. Kak ¢popmupyercs TexHosorudeckas crpaTerus pa3BuTus OusHeca.

6.  C uem cBs3aHO NOsIBIEHUE MH()OPMAITMOHHBIX MOJIeNIel HHHOBAIUH.

HAa|
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7. Kak oneHnBaeTcss ”HHHOBAIIMOHHBIH MOTSHITUAI TIPEATIPHSITHS.
8.  Kakwue TpeboBaHuUs MPEIbABISIOTCS K IEPCOHATY HHHOBAIIMOHHOTO MTPEAIPHUATHS.
9. KakoBbl HCTOUYHUKM (PHHAHCOBBIX PECYPCOB MPEINPUATHUS, OCYIICCTBISIOIIETO
WHHOBAIIMOHHYIO JIeATEIHHOCTb.
10. Kakme MeTombl UCHONB3YIOTCS JUIS  yIpaBJIeHUS (PUHAHCOBBIMH pecypcamu
WHHOBAIIMOHHOTO TPEPHUSTH.
11. Kak opranusyercs HHPOPMAIMOHHOE 00eCIIeUeHIEe MHHOBAIIMOHHBIX TPOIIECCOB.
12. KakoBbI cOCTaBIISAIOMNE HH()OPMAIIMOHHBIX PECYPCOB.
13. Ha3oBuTe OCHOBHBIC HCTOYHHKH WHHOBAIIUH.
VK-2.2 Pa3pabaTbiBaeT KOHIIETIIIHIO POEKTA B Ilpakmuueckue éonpocwl
paMKax 0003HAaYCHHOU MPOOJIEMBI:
(OPMYIHPYET Leb, 3a7a4H, 0G0CHOBBIBACT 1.  TloHsATHE JIOTHCTUYCCKOW CUCTEMBI YIIPABJICHUS B HAYKOEMKOM IPOM3BOICTBE.
AKTYAIBHOCTD, SHATAMOCTH, OKHIACMbIC 2. Meroapl NPOCKTHPOBAHUS CUCTEMBI YIIPABICHHUS HAYKOEMKHM ITPOU3BOICTBOM.
3. Cxema opraHu3amnyy HAyKOEMKOTO ITPOU3BOJICTBA TI0 MIPUHIIUITY «TOYHO BOBPEMSD».
Pe3yNLTaThL H BO3MOXHBIE CEPEI MX 4.  TexHOJOTHH MPOCKTHPOBAHHS CHUCTEM YIIPABICHHUS
HPUMCHCHU 5. HAyKOEMKHM IPOU3BOJICTBOM.
6. Lukn ympaBineHuss MPOHM3BOACTBOM HayKOeMKoO# mpoaykmnueit6. CoaepkaHue u
B3aMMOCBSI3b CHCTEMBI YITPABJICHUS U TIPOU3BOJICTBEHHON CHCTEMEI.
7.  DneMeHTHl OPraHU3aIlMOHHBIX CTPYKTYP YIIPaBJICHUS MPOU3BOJICTBOM.
VK-2.3 PazpabaTsiBaeT maH peanau3ayu NpoekTa ¢ | Bonpocel k yk3ameny

y4ETOM BO3MOXKHBIX PHCKOB PEATH3ALUH U
BO3MOXKHOCTEH UX YCTpaHEHUS, TNIAHUPYET
HE00XO0/IUMBIE PECYPChI

1.  Ilpeanpusrtue: NOHATHE, CYIIHOCTh, CYOBEKTBI U OOBEKTHI yIIPABICHHUS.

2. llenu, 3aauu ¥ MPUHLMUIIBI YIPABICHUS HAYKOEMKUM IPOU3BOICTBOM.

3. Meroasl u (QyHKIUM YIpaBIeHHS JOTUCTUYSCKHMHU IPOIECCAaMH B HAyKOEMKOM
IIPOU3BOJICTBE.

4.  CTpykTypa CUCTEMBI ONIEPATUBHOIO YIIPABICHUSI HAYKOEMKUM TPOU3BOJICTBOM.

5.  IlpuHuMIBI, METOABI  OpPraHU3alMM  JIOTHCTUYECKUX  CHCTEM  HayKOEMKOTO
IIPOU3BOJICTBA.

6.  MeToabl NPOEKTUPOBAHUS CUCTEMBI YIIPABICHHUS HAYKOEMKHM ITPOU3BOCTBOM.

7. TexHHKa TPOEKTUPOBAHUS CHCTEM YIIPABJICHUS: MOHITHE, LIETH, 3aJla4d, METOIbI
OCYILECTBIICHHS.
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8.  Crparernueckoe [IPOCKTHPOBAHNE CHUCTEMBI yIIpaBJICHUS HAYKOCMKHM
[IPOM3BOICTBOM.
9.  CoBepieHCTBOBAHHE CUCTEM YIIPABICHHUS HAYKOEMKHUM IPOU3BOICTBOM.
10. ABTOMATH3MpPOBAaHHOE IPOEKTHPOBAHME JIOTMCTHYECKOM CHCTEMBI  YIIPABICHHUS
IIPOU3BOJICTBOM.
11. Tlonsartue, BUIB M PYHKIMH YIIPABICHUYECKOHN NESATEIHHOCTH.
VK-2.4 OcyIecTBIsIET MOHUTOPHHT X014 Bonpocet k sx3ameny
pean3aly IpoeKTa, KOPPEKTUPYET
OTKIIOHEHHS, BHOCHT JOMOTHHTE/bHbIC 1.  OcHOBBI IPABOBOTO 00ECIICUCHUS YIIPABICHYECKOH ASATEIBHOCTH.
H3MEHEHI B T1aH pealu3aiit IPOCKTa, 2.  HopmartuBHOE 06ecnequvHe YIPaBJIEHYECKOW  JIEATEIBHOCTH. ITpaBoBoe
peryjiupoBaHue  yIpaBieHYECKOW  jaesTenpbHOCTH. MHDopMmanmoHHoe — obecrieucHue
YTOYHSIET 30HBI OTBETCTBECHHOCTH VIIPABICHICCKOH JeATCIBHOCTH.
Y4aCTHUKOB IIPOCKTa 3. AJIMUHHCTpATHBHBIC METOIbI YIIPABICHUCCKOMN MESITEIbHOCTH.
VK-2.5 [Ipeanaraer mporeaypbl ¥ MEXaHH3MBI Bonpocut K sxzameny

OIIEHKH Ka4ecTBa MPOEKTA,
UH(PPACTPYKTYPHBIE YCIOBUS JIJIs1 BHEPEHUS
pe3yIbTaTOB MPOEKTA

1.  OpraHu3anMOHHO -3KOHOMHYECKHE METO/Ibl YIIPaBIEHYECKOH 1€ TeNbHOCTH.

2.  CouunanbHO-TICUXOJIOTUIECKHE METO/IBI YIIPABICHYECKON IeATEIIbHOCTH.

3.  CopnepxaHue OCHOBHBIX JOKYMEHTOB, pETJIAaMEHTUPYIOUIMX  OCYIIECTBICHUE
YIPaBJICHYECKOU 1E€ATEIBHOCTH.

4. TloHsATHe W CTaHIApThl KayecTBAa B YIPABIEHYECKOH AEATEIbHOCTH HAyKOEMKOI'O
NIPEAIPUATHA.

JlorucTtuka B COBPEMEHHBIX METALTYPIrUHIC€CKUX KOMILIEKCAX

VK-2.1

®opMynupyeT Ha OCHOBE IOCTaBJIEHHON
po0IeMBI MPOEKTHYIO 3a/a4y U crocod ee
pEelIeHNs Yyepe3 peaan3annio MPOSKTHOTO
yTIpaBICHUS

Teopemuueckue 6onpocwl Ha 3a4em ¢ OYEHKOIL:

1. MoaenupoBaHue NPOU3BOJCTBEHHBIX CTPYKTYp Ha ocHOBe VAT-ananu3a. Kakue Bubt
MIPOU3BOJICTBEHHBIX CTPYKTYp Brl 3HaeTe? HazoBuTE KOHTPOJIBHBIE TOUKH HA IPEIPUITUH
B 3aBUCHMOCTH OT THIa CTPYKTYPBI.

2. HazoBuTe OCHOBHBIE JJOTHYECKHE JIEPEBbSI MBICIUTEIBLHOTO MPOLIECcCa TEOPUH
OTPaHUYEHUN U aJITOPUTM UX ITOCTPOECHHUS.

3. MeToauka BbISBICHUS U aHAJIM3a MPo0sieM (AepeBO TEKYIIEro COCTOSIHHUS).

4. Mertoauka aHanu3a KOH()IUKTOB U npoTtuBopeunit («I'po3oBas Tyuay uin
«Mcnapsirorieecs: 0071aK0 KOH(PIIUKTAY).

5. Onummre 12-maroBsiit anroput™ padbotsl ¢ «I'po30Boit Tyuei»
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YK-2.2 Pa3pa0aTbiBacT KOHIIENIIMIO IPOEKTA B Ilpakmuueckoe 3a0anue 01 3auema ¢ OUCHKOU:
paMkax 0003HaYEHHOM MPOOIIEMBI:
(OPMYIHPYET 11eb, 3371241, 06OCHOBBIBACT [IaTncTynenyarsiii IpOLECC HEMPEPBIBHOIO YIIyUIIEHUS TEOPUH OTpaHMICHHUH.
U-Shape anroputm HenpepbIBHOTO yIYYIICHUS] TEOPHH OTPAaHHYCHUH, TIOHITHUE U BUJIBI
aKTyaJIbHOCTb, 3HAYUMOCTb, O’KUAEMbIE . . .
OrpaHUYEHUI U UX POJIb B IPOU3BOJCTBEHHON cucteMe, HhOpMUpPOBaHKE ONTUMAJIbHON
Pe3y/IbTATh! H BOSMOXKHBIE COEPEI MX IIPOU3BOJICTBEHHOM IIPOrPaMMBbl HA OCHOBE TEOPUU OTPAaHUYECHUN
IIPUMEHEHHUS
YK-2.3 PazpabatsiBaeT mian peanu3anuu npoekTa ¢ | IIpakmuueckoe 3adanue 015 3auema ¢ OYeHKOIL:
Y4ETOM BO3MOXHBIX PHCKOB PEaIN3aIII 1 Metonuka DBR (6apaban-Oydep-BepeBka). Moaens auHaMudeckoro 0ydepa 3amnacos.
BO3MOJKHOCTEH HX YCTPAHEHHUS, IITAHAPYET MopenupoBanue MPOU3BOACTBEHHBIX CTPYKTYp Ha ocHoBe VAT -ananmza
HEO0OXOIMMBIC PECYPCHI
VK-2.4 OcyiecTBisieT MOHUTOPHUHT X0a Ilpakmuueckoe 3a0anue 0ns 3auema ¢ OYEHKOU:
peaM3aIiy IPOeKTa, KOPPEKTUPYET KoHTposbHBIE TOYKN HA NPEANPUATUN B 3aBUCUMOCTH OT TUIIA CTPYKTYPBHI.
OTKJIOHEHHS, BHOCHT JIOTONHHTETbHBIE Texnonorus OLIPaTHEHO-NPOM3BO/ICTECHHOIO INIAHUPOBAHILA 1O MCTOUKE DBR.
AHanu3 BAMSHUSA CllydailHbIX (DaKTOPOB Ha MPOLIECC MPOU3BOCTBA
M3MEHEHUS B IIJIaH pealIn3alui IPOEKTa,
YTOYHSIET 30HbI OTBETCTBEHHOCTHU
Y4aCTHUKOB ITPOEKTa
VK-2.5 IIpennaraer npoueaypsl ¥ MEXaHU3MBbI Ilpakmuueckoe 3a0anue ons 3auema ¢ OYEHKOU:

OLICHKH Ka4yecTBa IIPOEKTA,
UHOPACTPYKTYPHbIE YCIOBHS JUI BHEAPEHUS
pE3YJIBTaTOB MPOEKTA

JIoruKO-TIOHATUIHBIN anmnapar U CTPYKTypa MBICIUTEIBHOIO MPOLiecca TEOPUHU
OTpaHUYCHUH.

[IprurHHO-CIIEICTBEHHBIE JUArPaMMBI.

Jlornueckue 1epeBbs U ANTOPUTM UX OCTPOCHUS

JIn3aiiH HHHOBAIMOHHBIX TEXHOJIOTUI B 00pa0doTKe MaTepUAJIOB IaBJIeHUEM

VK-2.1 DopMyIMpPYET HA OCHOBE ITOCTABIEHHON Teopemuueckue 60npocwl K IK3AMEHY
MPOOJIeMBI MPOSKTHYIO 3a/1a4y U Cocob ee 1. JIucToBas mpokaTKa M mocjeyonas MHKpeMeHTanbHast (P OpMOBKa ISl OJTY4YEeHUs
pEIIIEHHS Yepes Pearn3aIiio NPOSKTHOTO u3LeMii pasTUIHOMN T€OMETPHHECKOH CIIOKHOCTH.
v — 2. BriusiHME TEXHOJIOTUH TPOKATKY HAa OKPYXKAIOILYIO CPENY.
3. [Ipumepsl HHHOBAIMI B 00pabOTKe METAJJIOB J1aBJIEHUEM.
VK-2.2 Pa3zpabarpiBaeT KOHIIETIIIHIO TTPOEKTA B Teopemuueckue 6onpocel K IK3ameny
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pamKax 0003HauEHHOM MPOOIIEMBI: 1. PecypcocOepeskeHne B IPOKATHBIX TEXHOJIOTUSX.
dbopMmymHEpyer 1eib, 3a1a4n, 060CHOBbIBaeT | 2. PacXxoaHble KO3((UIMEHTHI, HECOOTBETCTBYIOLIAS IPOAYKLUSL, OpaK MpH IPOU3BOACTBE
aKTyalbHOCTb, 3HAYMMOCTD, 0KUIAEMBIE IUIOCKOT'O MpoKara.
3. [IporpaMMHOe 0O€cTIeueHUE U METOIbl HMHTAIIMOHHOT'O MOJICTTUPOBAHUS TIPOIIECCOB
PE3yNbTaThl U BO3MOXKHEIE chephl X
00pabOTKH METAJIIOB JaBICHUEM.
MIPUMEHEHUS
VK-2.3 Pa3pabartbiBaeT mian peanusanuu npoekta ¢ | Teopemuueckue 60npocsl K IK3AMeHy
Y4ETOM BO3MOXKHBIX PUCKOB peaau3anuu U 1. Marepuan pabo4rX 1 ONOPHBIX BaJIKOB.
BO3MOKHOCTEi IX yCTpaHeHHs, miannpyer | 2+ CHCTEMBI IPOTHBON3INOA BATIKOB.
3. BonHucTOCTh M KOPOOOBATOCTH JIMCTOBOTO MPOKATA.
HEO0OXOIUMBIC PECYPCHI
VK-2.4 Ocy1ecTBisieT MOHUTOPHHT XOa Ilpakmuueckue 60npocwl K IK3AMEHY
peanu3aIuy IpoeKTa, KOPPEKTUPYET 1. Cmonenupyiite B QForm nporuecc TMCTOBOM MPOKATKHU C HATSHKEHUSIMHU.
OTKJIOHEHHS, BHOCHT JOMOTHUTEbHbIE 2. Cmopenupyiite B QForm nporiecc HelpepbIBHOW MPOKATKH B TPEX KIIETSX.
3. Cmogenupyiite B QForm nporecc obpazoBanus ski-apdexra npu ToICTOIUCTOBOM
W3MEHEHUS B TUIaH pean3allui MPOeKTa,
MpPOKAaTKe.
YTOYHSIET 30HBI OTBETCTBEHHOCTH
YYaCTHUKOB MTPOEKTa
VK-2.5 [Ipennaraer mporeaypsl 1 MEXaHU3MBI Ilpakmuueckue 60npocwl K IK3AMeEHY

OLICHKH Ka4yecTBa IPOEKTA,
MHOPACTPYKTYPHbIE YCIOBHS JUI BHEAPEHUS
pE3YJITaTOB MPOEKTA

1. Cmonenupyiite B QForm nporniecc nedhopMaimnoHHOTo pa3orpeBa mpH XOJIOTHOM
TOHKOJIUCTOBOH NMpOKaTKe ¢ eAMHUYHBIMU 00xaTusiMu 30, 45 u 60%.

2. Cmopenupyiite B QForm nporecc ropsiueit IMCTOBOM MPOKAaTKU U IOCTPONTE Tpaduk
M3MEHEHMsI SHEPTOCUIIOBBIX MTapaMeTPOB IMpoliecca.

3. Cmonenupyiite B QForm HampsikeHHO-1e(OPMUPOBAHHOE COCTOSTHHE B paOOUYUX BaIKax
IIPU JIUCTOBOM MPOKATKE.

I/IH)KHHHPI/IHF TEXHOJIOTHYICCKHUX MPOIECCOB MMPOU3BOJACTBA IIPpOKaTa

VK-2.1 DopMyIMpPYET Ha OCHOBE ITOCTABIICHHOU Teopemuueckue 60npocwl K IK3ameny
TIPO6IEMBI TIPOEKTHYIO 3a71auy H criocob ee | 1. Hu3KomzernposaxHbie cTaim.
pellleHns Yepes peanru3auio IPOEKTHOTO 2. MEKpONETHPOBAHHBIE CTAIH.
yIpaBJIeHUs

VK-2.2 Pa3pabareiBacT KOHLEMNIINIO IPOEKTA B Ilpakmuueckue 6onpocwl K IK3ameHy
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pamKax 0003HauEHHOM MPOOIIEMBI: 1. Cxembl IPOKATKH.
dopMyupyer 1enb, 3a1auu, o6ocHoBbBaeT | 2. CXeMa KOHTPOIMPYEMOi (TEPMOMEXaHUYECKOM) IPOKATKH.
aKTyaJIbHOCTb, 3HAUMMOCTD, OXKHIaE€MbIE 3. XapaKTepuCTUKH MHKPOCTPYKTYPBI CTAIIH THIT x70 u x89
4. 3agaya nporecca KOHTPOJIUPYEeMOH (TepMOMEXaHUUYECKON) TPOKATKU
PE3yNbTaThl U BO3MOXKHEIE chephl X . -
5. DTanbl KOHTPOIUPYEMOH (TEPMOMEXaHNYECKOM ) MPOKATKH.
MIPUMEHEHUS
VK-2.3 Pa3pabartpiBaeT mian peanuzanuu npoekta ¢ | IIpakmuueckue 6onpocwt K IK3ameHy
Y4€TOM BO3MOXKHBIX PUCKOB peaIn3alyu U 1. Biusinue HHOOHSL.
BO3MOJKHOCTEH HX YCTPAHEHHUS, ITAHAPYET 2. 3aBUCHMOCTH IPOLECCA PEKPUCTAIUIM3ALMH AYCTEHUTA OT CONEP KAHUS
MHUKPOJIETH UX 3JIEMEHTOB.
HEO0XOUMBIE PECYPCHI P pYyIoI
3. CTpyKTYypHBIC U3MEHEHUS MPU IIPOKATKE.
4. Harpes cas100B niepe]1 MpoKaTKON
VK-2.4 Ocy1ecTBisieT MOHUTOPUHT X0a Teopemuueckue 60npocwl K IK3ameHy
peam3anuy IpoeKTa, KOPPEKTUPYET 1. I[HHaMquCKaﬂ PEKpHUCTATIIIN3al M.
OTKJIOHEHHSI, BHOCHUT JIOTIOJIHUTEILHBIE 2. Merayunamueckas peKpuCTaLTH3aIH
3. Cratnueckasi peKpUCTAIUTH3AIIAS
W3MEHEHUS B IJIaH peasii3allui POeKTa,
YTOYHSIET 30HbI OTBETCTBEHHOCTH
Y4aCTHUKOB IIPOEKTa
VK-2.5 [Ipemnaraer npouenypsl 1 MEXaHU3MBbI Teopemuueckue 60npocwl K IKIAMEHY

OIIEHKH Ka4yecTBa MPOEKTA,
MH(PPACTPYKTYPHBIE YCIOBUS JIJIs1 BHEPEHUS
pe3yiabTaTOB MPOEKTA

1. PactBopuMOCTh KapOOHUTPUIOB HUOOHS
2. Poct 3epHa aycTeHUTa NP HarpeBe csI00B mepet MpOKaTKOn
3. TopmorkeHue pocTa 3epHa ayCTeHUTa YacTUL[aMU [IPU HarpeBe cisi00B Mepes] MPOKaTKON

Hpomsoncn;em{aﬂ - NIpeJIUNnJIOMHasl IIPAKTUKaA

YK-2.1

dopmynupyeT Ha OCHOBE TIOCTaBICHHON
po0JIeMBI POEKTHYIO 3a/1a9y U c1tocol ee
pelIeHus Yyepe3 peaan3annio MPOSKTHOTO
yIIpaBICHUS

Teopemuueckue gonpocwi:

- COBpCMCHHBIC I/IH(bOpMaI_[I/IOHHI)Ie TEXHOJIOTHUH Ha MPCAIIPUATUHA,

- pe’KuM pabOThl OCHOBHOT'O U BCIIOMOTAaTeIbHOI0 000PYAOBaHMS;

- BOBMOJXHBIC HAPYIICHHA TCXHOJIOTHYCCKOro peKuMa U UX OCICACTBUA,

- YT WHTEHCU(UKAMN U YCOBEPIICHCTBOBAHMS MPOU3BOJICTBEHHOIO IpoOIEcca, B TOM
YHClIe YJHEProcOepereHNs;
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-OCHOBHBIE HAIPaBJICHUS 10 PEKOHCTPYKIIMH MPOU3BOJCTBA WJIH YCOBEPUICHCTBOBAHHUIO
TEXHOJIOTHH U UX 00OCHOBAHHE
VK-2.2 Pa3pabaTpiBaeT KOHIICTIIIHIO MPOCKTA B Teopemuueckue eonpocwi:
paMkax 0003HaYCHHOM MPOOIEMBI: - [Tepeuncnure kpuTepuu BeibOpa 06opynoBanus?
(opMyIHpyerT 1eib, 3a1aun, 0G0CHOBBIBACT | — Ha dWem ocHOBaH mupuHIMI pPabOTHl BHIOPAHHOTO OOOPYIAOBAaHUS, KAaKOBBI €T0
aKTyallbHOCTb, 3HAYUMOCTb, O’KUIaeMbIE XapaKTepUCTAKN?
pe3yNbTaThl U BO3MOXKHBIE chephl X
MIPUMEHEHUS
VK-2.3 Pa3pabarpiBaeT miiaH peanu3anuy MpoekTa ¢ | Bo BpeMs 3aluThl OTUETa MO IPAKTHKE OTBETUTH HAa BOMIPOCHL:
Y4ETOM BO3MOKHBIX PUCKOB peajiu3aluy U - Kakyro HOpMaTHBHO-TIPABOBYIO JIOKYMEHTAIIMIO OPTaHU3AINH U3Y9aIu Ha
BO3MOJKHOCTGH MX yCTpaHEeHHs, [iaHupyer | NPAKTHKE?
HEOBXOIMMBIE PeCypChI — Kakyto cTpykTypy umeeT opraHuzanus’?
— Kakue QpyHKIMU U METO/IbI yIIpaBICHUS UMEET peanpusTue?
— Kak oprann3oBaHo 1e10MPOU3BOJCTBO U JOKYMEHTOOOOPOT B OpraHu3aIuu?
MPEJIOKUTH PEKOMEHIAIMH 10 YCTPAHESHUIO WM MUHUMU3AINH BBISIBJICHHBIX TPOOJIEM.
CrniocoObl Opranu3alyy NpON3BOACTBEHHBIX PEIICHUH.
VK-2.4 Ocy1ecTBiieT MOHUTOPHUHT X0/1a Cooeporcanue omuema 00nN)HCHO 6KIIOUAMb Clledylouiue Pa3oevl:
peaH3aIiy IPOeKTa, KOPPEKTUPYET 1. OpranuzanuoHHasi CTPYKTypa MpeanpusaTHs, 1exa, oTaesna, 1abopaTopuu.
OTKJIOHEHHS, BHOCHT JOTOTHUTETbHbIE 2. OOmas xapakTepucThka 1exa (oTaena, Jadoparopuu), COCTaB PaOOTHHUKOB IIO
HAMEHEHHS B [UIAH PeATHIAEE POEKTA, CIEIMAILHOCTH, TIOJTy, BO3pPAcTy, 00pa30BaHUI0, KBATH(PHUKAIIUH, CTAXKY paOOTHI.
3. OO0s3aHHOCTH PYKOBOAMTES TIOpa3ICICHUS.
YTOYHSIET 30HBI OTBETCTBEHHOCTH 4. O6opynoBaHue 1exa (1a60paTopun)
YYaCTHUKOB MTPOEKTA
VK-2.5 [Ipennaraer mporeaypsl 1 MEXaHU3MbI CopeprxaHue OT4eTa JIOJDKHO BKITFOYATH CIICIYIOIINE Pa3/Ieiibl:

OLIEHKH KauyecTBa IPOEKTA,
UHOPACTPYKTYPHbIE YCIOBHS JUIs BHEAPCHUS
pEe3yNIbTaTOB MPOEKTA

1 Beimyckaemas mpoayKIus 11exa, ee Ha3HaueHue. (Buabl HCTIbITaHM, OCYIIECTBISEMBIX
B 1abopaTopun).

2. [IpumensieMble TEXHOJIOTUU B TIPOU3BOJICTBE (UCIIBITAHUSAX ).

3. PaGora ¢ momoapiMu Kagpamu. PaGoTa mo MOBBIMIEHWIO KBATH(UKAIIMH MOJOBIX

CIICIIUAINCTOB

CoBpeMeHHBIH MHHATHUPHHT METALTYPTrHYeCKOro MPOU3BOACTBA
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YK-2.1

@opmynupyeT Ha OCHOBE IIOCTABIEHHOMN
poOIeMBI POCSKTHYIO 33/1a4y U CIOCOo0 ee
pELICHUS Yepe3 peaan3alnio IPOESKTHOTO
YIIPaBJICHUS

Ilepeuens éonpocoe 0na n0020moeKu K 3auemy:

1. CyurHocTh MOHATHS MPOIIECCHO-OPUCHTUPOBAHHOTO YIIPABIICHHUSI.

2. Mopenu yripaBieHUS IPEANPUITHEM H UX B3aUMOCBSI3b C Pe3yIbTATUBHOCTBIO OM3HECA.
3. CymHOCTb IPOIECCHO-OPUEHTUPOBAHHOTO YIIPABICHHS KaK OCHOBY Pa3pa0O0TKHU U
peali3a MHKUHAPUHTOBBIX PEIICHUH.

4. TlonHsiTHe M CYyITHOCTH OM3HEC-TIpoIIecca U OCHOBHBIE ITOKa3aTelln OU3HEC-Ipolecca.

5. Knaccudukanus 6usHec-mpoueccos.

6. Ilytu noctmwxkenus 3¢(HeKTUBHOCTH OU3HEC-TTPOLIECCOB.

7. [Tpuembl TpOEKTUPOBAHUS OU3HEC-TIPOIICCCOB.

8. [onsTust 3pPeKTUBHOCTH U ONTHMHU3ALMU: TOUYKA OTCUETA U MaPAMETPHI
NESATEIbHOCTH: CYOBEKT, 00BEKT, IPEMET, CPEIICTBO, PE3YIIBTAT.

9. BropkeTnpoBaHue Kak HHCTPYMEHT YIPABICHUS MPEIIPUATHEM.

10. TlonsaTue GepexIMBOE TPOU3BOJICTBO.

11. TIpuHuuIb 6epeKITMBOTO IPOU3BOICTBA.

[TpuHIMIBI MTHXXUHUPHUHTA. B3anMoaelicTBre MHXUHUPUHTA U OEPEXKITUBOE MMPOU3BOICTBO

Ha MMPaKTHKE.

YK-2.2

PazpabGarpiBaeTr  KOHIIETIIHIO
paMKax 0003HaUYeHHOU

dbopmynupyer 1enb, 3a1aud, 000CHOBBIBACT

pOeKTa B
po0JIEMBI:

AKTYaJIbHOCTb, 3HA4YUMOCTD, OXKHIAaC€MBIC

BO3MOXHBIE CQepbl HUX

pe3yabTaTel U
MIPUMEHEHHUS

Teopueckue 3a0anus:

[TpuBecTn npuMeps! U3 MPOPECCHOHATBHON NEATETHHOCTH, TOSCHSIONINE CICAYIONIHE
TIOHATHS:

1. YopaBiieHue npoekTaMu B 00J1aCTH, COOTBETCTBYIOLIEH MpodeccrnoHalIbHON
JeSITebHOCTH.

2. Pacnipesnenenue 3a1aHuil 1 moOy»XA€HUE IPYTUX K TOCTUKEHUIO 1ieNeil; BHITOTHEHUS
MIPOEKTA.

3. Ynpasnenue pa3zpaboTKOIl TEXHUYECKOT0 331aHUs IPOEKTa, YIPABICHUE peaTn3aluu
poUIBLHON MPOEKTHON pabOTHI.

4. YrpasneHue nporecca 00CyKIeHUS U TOpaOOTKU MPOCKTA.

5. Yuactue B pa3paboTke TEXHHUUECKOTO 3aJaHusI IPOEKTa, pa3padoTKa MporpaMmbl
peanu3anuu MpoeKTa B MpoPeCCHOHATBHON 00JIaCTH.

6. Opranuzanus npoBeeHus MPo(hecCHOHATBHOTO 00CYXK/IEHUS MPOEKTa, y4acTHE B
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BEJICHUU MPOECKTHOM JOKYMEHTAIIHH.
7. IlpoekTupoBanue miaH-rpaduKa peain3alnny MpoeKTa.
8. OnpenenenneM TpeOOBaHMM K pe3ysibTaTaM pealu3aluy IPOEKTa, IpaBuia y4acTHs B
HAYYHBIX JUCKYCCHSX M KPYTJIBIX CTOJIAX.
VK-2.3 Pa3pabatpiBaeT miaH peanusalnuu MpoeKTa ¢ | 3adanus Ha pewteHue 3a0ay u3 npogheccuonantvHoil oonacmu,
YYETOM BO3MOXKHBIX PHCKOB DPEAIM3ALUU U | KOMHJIEKCHble 3a0aHUA:
BO3MOYKHOCTEH HMX ycCTpaHeHHs, Iutanupyet | l.Pa3zpaboraTs mpoueaypy ynpaBieHHs IPOSKTOM Ha BCEX CTaAUSAX (MHHUIIMAIMS ITPOEKTA,
HEO0XOUMBIE PECYPCHI IJIaHUPOBAHUE MTPOEKTA, UCIIOJHEHHUE NPOEKTA, KOHTPOJIb IIPOEKTA, 3aBEPIIECHUE [TPOEKTA).
2. 3anomHUTH (HOPMBI JOKYMEHTOB B paMKax IpOBeIeHHs paboT 10 WHXUHUPUHTY
TE€XHOJOTMYECKHUX IPOIIECCOB.
3. IlpuBecTr mpUMeEpHI HCIIOIB30BAHUS TPOTPAMMHBIX POJIYKTOB JIJIsl YIPABICHUS
MIPOEKTOM MHKUHUPHUHTA.
VK-2.4 OcyiecTBisieT MOHUTOPHUHT X0a 3aoanusa na pewienue 3a0a4 u3 npogeccuonanvHoil ooracmau,
peayin3aluy MpoeKTa, KOPPeKTUpyeT KOMNJEeKCHble 3a0aHUA:
OTKJIOHEHHMSI, BHOCUT JIONIOJTHUTENbHbIE 1. MeTo/1bl peCTaBICHUS U ONTUCAHUS PE3YJIbTATOB MPOEKTHOM IEATETbHOCTH.
M3MEHEHHMS B [UIAH PEaH3allii MPOEKTa, 2. MeTtobl, KpUTEPUH U TTapaMeTPhI OIIEHKH PE3yIbTATOB BHITTOTHEHHUS TIPOCKTA.
YTOUHSET 30HbI OTBETCTBEHHOCTH 3. [IpuHUMIBI, METOABI U TPEOOBaHUS, IPEAbSBISIEMbIE K IPOEKTHOM padoTe.
YYaCTHHKOB MPOeKTa 4. ®opmynupoBKa MPOSKTHOM 3a7ja4M U CII0C00a €€ PEIICHHS Yepe3 peaTn3ainio
MIPOEKTHOT'O yIIPaBJICHHUS.
5. Pa3paboTka KOHLENIMH IPOEKTa B paMKax 0003Ha4eHHOM MpobeMbl: GOpMyJIHpOBKa
LeJIH, 33/1a491, 00OCHOBAHUE aKTYaIbHOCTH, 3HAUUMOCTH, O’KUIAEMBIX Pe3yJIbTaToOB U
BO3MOKHBIX c(hep MPUMEHEHHUS.
6. Pa3zpaboTka ruiaHa peaqu3aiiy MpoeKTa ¢ y4éTOM BO3MOXKHBIX PUCKOB peaTu3aiy U
BO3MOXXHOCTEHN MX yCTPaHEHHUS.
7. [InannpoBaHre HEOOXOIUMBIX PECYPCOB JJIsl BBIMOJIHEHUSI POEKTA, B TOM YHUCIIE C
YYETOM UX 3aMEHAEMOCTH.
VK-2.5 [Ipennaraer npoueaypsl 1 MEXaHU3MBbI 3aoanusa na pewenue 3a0au u3 npogeccuonanvHoil oodracmau,
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OLICHKM Ka4ecTBa IIPOEKTA,
UH(PACTPYKTYpPHBIC YCIOBUS JIJIsl BHEAPEHUS
pe3yibTaTOB IPOEKTA

KOMnNJ1eKCHble 3a0aHuA:

1. OCHOBHBIE IPUHIMIIBI JUIsI 0OOOCHOBAHMSI TPAKTUYECKON M TEOPETUUYECKON 3HAUUMOCTH
IIOJIYYE€HHBIX PE3YJIbTAaTOB IIPH BBIIIOJIHEHUH IPOEKTA.

2. ITpuHIMIBI TPOBEIEHUS IPOBEPKH U aHAJIN3a IPOEKTHONW JOKYMEHTALMH.

3. IIpuHIMIIBI TPOTHO3UPOBAHMS PAa3BUTHSI IPOLIECCOB B MPOEKTHOW PO eCcCHOHATBHOM
o0racTu.

4. PazpaboTKa MHHOBAIMOHHBIX HJICH M HECTAaHAAPTHBIX MOXOIOB K X pEaTU3alliy B
LEeJIAX pealu3aliy IPOeKTa.

5. AHanu3 NpOEKTHON JOKYMEHTALMH.

6. Pacyer kaueCTBEHHBIX U KOJUYECTBEHHBIX PE3YyJIbTaTOB, CPOKOB BBINOJIHEHUS IPOEKTHON
paboTHI.

7. Ocy1ecTBI€HE MOHUTOPHUHTA X0/a peajln3allii IPOEKTa, KOPPEKTUPOBKA OTKIOHEHUH,
BHECEHHE JIONIOJIHUTENIbHBIX U3MEHEHUH B IIJ1aH peanu3aluu NpoeKTa, yTOYHEHHE 30H

OTBCTCTBCHHOCTH YUACTHUKOB IIPOCKTA.

YK-3: cnoco0eH OpPraHu30BbLIBATH U PYKOBOIUTD paﬁoToﬁ KOMaH/AbI, BblpaﬁaTLIBaﬂ KOMAHIHYIO CTPATECTUI0 AJIl JOCTUKCHU S NOCTaBJIEHHOM

HeJau

HHHOBaHHOHHOe npeanpuHuMaTe/ibCTBo

VK-3.1 BripabaThiBaeT cTpaTeruo KOMaHIHOM Ilpumepnuwlii nepeuens meopemuyeckux 60nPoOco8 K 3auemy:
paboThI U HA €€ OCHOBE OpraHU3yeT 0TOop 1. Pacmpenenenue poseii B KoMaH/e.
4JIEHOB KOMaH/IbI JUISl JTOCTUKEHHS 2. PaspuTHe KOMaH/IbI.
. 3. Co3nmanue OM3HEC-MOECIH.
MOCTABICHHOM LIEH
4. ®opmanuzanus OU3HEC-MOJIENH.
5. Tpancdopmanus 6usHec-Moenu B OM3HeC-TIJIaH.
6. MeToauKu pa3BUTHS CTapTara.
7. Dranbl pa3BUTHs CTapTara
VK-3.2 Jlenerupyet MOJTHOMOYUS YiIeHaM KoMaHAbl | IIpumepnulit nepeuens npakmuueckux 3a0anuil:

U pacrpesessieT HopydeHus, OpraHu3yeT 1
KOPPEKTHpYET paboTy KOMaH/IbI, 1aeT
o0paTHYIO CBA3b 110 pe3ybTaTaM

1. Hapucyiite nopoxHyio KapTy pa3BUTHS Bamiero mpoekrta, yka3aB OCHOBHBIE BEXH,
KOTOpBbIE HEOOXOAMMO HPOMTH cTapTamy B MPOLECCE Pa3BUTUS CBOEro OM3HECa, BKIIOUAs
HEOOXOJMMOCTh  NpUBJCUCHHUS (PUHAHCHPOBAHUS, TMpoLEcC JOPabOTKH TMPOIYKTa,
paciivpeHre KOMaH bl MPOEKTa, 3alyCK MapKETUHIOBOW KaMITaHUU U T.JI.
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2. Kak co3nate KoMaHay
3. XapaKkTepuCTUKHA KOMAHIHOTO JIHIEpa.
4, Kak MOTHBHPOBATh KOMaHTy?
5. Komanansrii ayx.
6. Komananslit tuaep
VK-3.3 Opranuzyet 006cyX/IeHrEe Pe3yIbTaTOB Ilpumepnulii nepeuens npakmuueckux 3a0aHuii:
paboThL, B T.U. B paMKax AUCKYCCUU C 1. VMHBI )KU3HEHHBIH UMK IPOJYKTA.
[PUBJICYEHUEM OIOHEHTOB 2. Pacuer 11eHn! JIUIICH3UN U BUBI INIATCKEN
3.  IIpoBeneHue nmeperoBOpoB AJis 3aKJIIOUEHUsI KOHTPAKTa ¢ MHAYCTPUATbHBIM
3aKa34YUKOM
4,  Metoubl onleHKH 3((HEKTUBHOCTH IIPOCKTOB.
5. OreHka mpoeKTOB Ha PaHHUX CTAJAUSIX NHHOBAIIMOHHOTO PA3BUTHSL.
6. CocraBbTe KapTy pUCKOB HHHOBAIIMOHHOTO IMPOEKTA
JlorucTuka B COBPEMEHHBIX METAJLTYPIrUHIC€CKUX KOMILIEKCAX
VK-3.1 BripabaThiBaeT cTpaTeruo KOMaHIHOM Teopemuueckue 60npocvl Ha 3a4em ¢ OYEHKOIL:
paGoThI ¥ Ha ee OCHOBE OPraHU3yeT 0TOop 1. Metoauka onucanust OyAyliero cCoCTossHUS (IepeBo OyAyIIero COCTOSHUS).
YTCHOB KOMAHIBI IS OCTIDKCHIS 2. Metoauka BBISBJICHHS «ITOJABOJIHBIX TPOOIEM» gz[epeBo MPENSTCTBUMA U 3a/1a4).
[HOCTABJEHHOM LeH 3. Metoauka IUIAHMPOBAHHS Pean3ali pelleHuit (epeBo mepexona).
4. Meron Kputmueckoil mernu B ympaBiieHWH TpoekTtamu. CeTeBoe IUIAHWPOBAHHE IIO
metogaMm CPM u PERT — npeumyiectBa 1 HeJJOCTaTKH
VK-3.2 Jlenerupyet MoaHOMOYMS WIeHaM KoMaHasl | IIpakmuueckoe 3a0anue 01s 3auema ¢ OYeHKou:
¥ PacIpeieNsieT IOPYYCHHs, OPraHU3yeT i AxTuBHO cuHXpOHU3HMpoBaHHOe momnonHeHue (Aactively synchronized replenishment
KOPPEKTHPYeT paboTy KOMAHIBI, 1aeT (ASR)) 3amacoB ¢ MCHOJIIB30BaHUEM HHCTPYMEHTOB Teopun orpannuenuii. QRM u TOC
OGDATHYIO CBAZb 110 PE3YIIBTATAN JUTSL YIIPaBJICHUST TIPOU3BOJCTBOM. TeOpHs OrpaHWYCHHWH B YIPABICHHUH TPAHCIOPTOM H
CKJIaJIOM
VK-3.3 Opranusyet o0CyKaAeHHE pe3yIbTaToB Ilpakmuueckoe 3a0anue 01 3auema ¢ OUYEHKOIU:

pa6OTBI, B T.4. B paMKax JUCKYCCHU C
IMPHUBJICYCHUEM ONIIIOHCHTOB

Metoauka BbISBIEHUS U aHATU3a Mpo0sIeM (JIepeBO TEKYIIEro COCTOSHUS).

Meroanka ananmm3a KOH(IUKTOB W mpotuBopeunmit  («['po3oBas  Tyday WM
«HMcnapsromieecs: 001aK0 KOHPIUKTa).

12-mraroBerii anroput™ paboTsl ¢ «I'po30Boit Tyuei»
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YK-4: Cnioco0eH NpUMeHSATh COBpeMEeHHbIe KOMMYHHMKATHBHbIE TEXHOJIOTHU, B TOM YHCJIe HA HHOCTPAHHOM(BIX) sI3bIKe(aX), MJIs
aKaJeMH4eCKOro U nNpogecCMOHAJILHOI0 B3auMOAeHCTBHUS

OCHOBBI HAYYHOH KOMMYHUKAIUH

VK-4.1 VYcraHaBnuBaeT KOHTAKThI M OPTaHU3YET Ilpakmuueckue 3a0anus.
obLieHne B cooTBeTcTBHH ¢ otpebrocTsimu | 1. IIpakruueckas pabora Nel «IToAroroBka Hay4HOroO JOKIIA/Aa».
COBMECTHO J1CATELHOCTH, HCTIONb3YA 2. Ilpaktueckas padora Ne2 «IloaroToBKa T€3MCOB HAYYHOTO JOKJIATIOBY.
COBPEMEHHBIE KOMMYHHUKAIITMOHHBIC
TEXHOJIOTHH
VK-4.2 CocraBinser AeN0BYIO TOKYMEHTALUIO, Teopemuueckue gonpocw.
CO3J[aeT Pa3IMUHbIC AKAIEMUUCCKHE HITH 1. CTpyKTypa U CTHIMCTUYECKHE OCOOCHHOCTH HAYYHOT'O TEKCTa.
NpOhecCHOHATEHBIE TEKCTHI Ha PYCCKOM 2. OcoOCHHOCTH HAy4YHOTO TEKCTa: IUTUPOBAHHME, CCBUIKM Ha JIMTEPATypPHBIC
HEOCTPAHHOM J3EIKAX ncToYHUKUA. OCOOCHHOCTH COCTaBICHUS OMOIMOTPaPUIECKOro CIIUCKA.
3. [TucemeHHas HAyYHAST KOMMYHHUKAIUS
4. HayuHnas cTathsi: CTpyKTypa U Tarbl HAIHMCAHMUSL.
o. CrtpyKTypa U coliep:KaHre OT3bIBa HA HAYUHYIO paboTy
6. CrpykTypa U coaep:KaHue T€3UCOB.
7. OTaIbl HallMCaHUs U COepKaHUE PELICH3UU.
8. ['ocynmapcTBeHHbIE CTaHIApPThl B 00JIACTH COCTaBIIEHUS M OOPMIICHHS] HAYYHBIX|
TEKCTOB.
YK-4.3 [IpencraBnsieT pe3yabTaThbl Teopemuueckue gonpocel:

HCCIIEA0BATENBCKON U POEKTHOM
ACATCIIbBHOCTH Ha Pa3JIMYHBIX Hy6J'II/I‘-IHBIX
MEpPOIPHUATHSX, YIACTBYET B aKaJECMUYECKUX
U IpOo(peCCHOHATBHBIX JAUCKYCCUSAX Ha
PYCCKOM M MHOCTPAHHOM SI3bIKaX

Hayunsii noknan. [IpuHIunel, 0cOOEHHOCTH U 3Talbl OATOTOBKH.

Oco0eHHOCTH OJATOTOBKU CTEH0BOTO JOKJIAAA.

OcHOBHBIE 0OCOOEHHOCTH Hay4YHOTO CTHJIS

Hayunas auckyccust Kak METOJI pa3pelieH s CIOPHBIX MPpodieM

OCHOBHBIE XapAaKTEPUCTUKN HAYYHOHN NOJIEMHUKH. [ [pUHIIMIIBI U ITpaBUiIa HAYYHOMN
TIOJIEMHUKH.

6. HayuHb1li criop: 1enu v noaxo/ibl.

agrownE

HNHocTpaHHBIN A3BIK B IPO(ECCHOHATBHOH 1eATeILHOCTH

VK-4.1

YcranaBiauBaeT KOHTAKTHI U OpraHu3ycCT

Teopemuuecxue eonpocol:
1. CootHecure TCPMUHBI C UX PYCCKUMH SKBUBaJICHTAMH/ ONpCACIICHUAMU
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OOIIICHHE B COOTBETCTBUU C MOTpeOHOCTsIME | 2. PacmosokuTe 3Tarbl MUCbMEHHOTO MepeBo/ia B MPABUIIbHOM MOCIEI0BATEIbHOCTH
COBMCCTHOMN IESITETbHOCTH, UCTIOIB3YsI 3. Pacnomoxute OCHOBHBIE MNPpUHOUIIBI AHHOTUPOBAHHA TCKCTAa B HpaBHHBHOﬁ
COBPEMEHHBIE KOMMYHUKAIIMOHHBIE TIOCIEI0BATCIPHOCTH
TEXHOJIOTUH

VK-4.2 CocraBisieT JeN0BYIO TI0KYMEHTALHUIO, IlpumepHnulit nepeuens npaKkmuuecKux 3a0aHuL:
CO3/Ia€T Pa3IMYHbIC AKAJEMUUECKUE WU I.HepeBe,ﬂI/ITe YKa3aHHbIC TCPMHUHBI C UCITIOJIb30BAHUEM CJIOBAPsI.
pO(eCCHOHATBHbIE TEKCTBI HA PYCCKOM H 2. HanI/IHII/ITe AHHOTALHUIO K HpO(beCCI/IOHaJII)HO-OpI/IeHTI/IPOBaE{HOMy TEKCTY.

3. Haiinute oTBeTHI Ha BOIIPOCHI K TEKCTY MPOGECCUOHATBLHON HAIPABIEHHOCTH

WHOCTPAHHOM SI3bIKax

VK-4.3 [Ipencrasnsier pe3yabTarhbl IlpumepHnulit nepeuens npakmuuecKux 3a0aHuiL:

HCCIIEIOBATENILCKOW U MPOESKTHOM
JEeSTeIbHOCTH Ha PA3IMYHBIX MYOINYHBIX
MEPOIPUATHIX, y4aCTBYET B aKaJJeMHUUYECKHX
1 Ipo(heCCUOHATBHBIX IUCKYCCHUSIX Ha
PYCCKOM M MHOCTPAHHOM SI3BbIKaxX

1. [IpounTaiiTe TeKCT MpOodecCHOHATHPHO-OPHEHTUPOBAHHOTO XapaKTepa, YCTHO TepenanTe
€ro OCHOBHbBIE HJIEH.

2. CaenaiiTe NOJHBIM NUCHbMEHHBIN MIEPEBOJ] TEKCTA NMPOPECCHOHAIBHON HAIIPABIEHHOCTH,
HOJArOTOBbTE AHHOTALIUIO IPOYUTAHHOTO TEKCTA

AKaaeMHYeCKHid MHOCTPAHHBIN A3BIK

VK-4.1 YcTaHaB/IMBaeT KOHTAKThI U OPTaHU3YET Ilepeuens npakmuyueckux 3a0anuii:
0OIIIeHHE B COOTBETCTBUH C TToTpebHOCTAMU | 1. COOTHECHTE CIIOBa M BHIPKEHNSA € X PYCCKMMH 9KBUBAJIEHTAMH
COBMECTHO# JIEATETLHOCTH, HCIIONb3YS 2. UcnpaBbTe TpaMMATHIECKHE OHIMOKH B KaXJIOM U3 MPEIIOAKEHHH.
COBPEMEHHBbIE KOMMYHHUKAIIMOHHBIE 3. BeiOepure npaBrIIbHBII OTBET Ha BOIIPOCHI JINHTBOCTPAHOBEAYECKOTO XapaKTepa
TeXHONOLHIL 4. BribepuTe peIuIiKy, COOTBETCTBYIOILYIO CHUTYAIIMH OOIICHHS.
5. Vcnonp3yiiTe mpeuioskeHHbIe (hpas3bl H COCTaBbTE COOCTBEHHYIO aBTOOHOTpadHIo.
6. PacmionoxuTe gactu pe3roMe B MPaBHIBLHOM MOCIEI0BATEILHOCTH
VK-4.2 CocTaBJiseT ACOBYIO IOKYMEHTAIIHIO, Ilepeuens npakmuyueckux 3a0anuii:

CO3JACT Pa3JIMYHbIC aKaJEMUYECKHUE UITU
npodeccuoHalbHbIE TEKCTHI HA PYCCKOM U
MHOCTPAHHOM SI3bIKax

1. [IpounTaiiTe TEKCT U ONPENIENNTE, SIBJIAETCS BBICKA3bIBAHUE NCTUHHBIM WIIH JIOKHBIM.

2. [IpounTaiiTe IMANOTH U 3aTIOTHUTE TPOOEIIBI, UCTIONB3YS PEII0KEHHBIE HU)KE PETUTUKA

3. [IpounTaiiTe TEKCT ¥ YKOXKHUTE, KAKOW YaCTH TEKCTa COOTBETCTBYET MH(OpMAIHs

4. JlononHNATE MUHUAIUAIIOT, HCIIOJNIB3YS MPEI0KEHHBIE HIDKE PETIITUKN

5. Pacnonoxure yacTu NucbMa B IPaBUIILHOM ITOCIIEI0BATENBHOCTH

6. Omnpeaenure THI THCHMa

7. CocraBpTe COOOLICHHWE IO NpeAjaracMblM TEMaM, OIUPasCh Ha OCHOBHBIE JICKCHUYECKHE
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BBIPaXXCHUA

VYK-4.3

[Ipencrasnsier pe3yabTaTbl
HCCIIEIOBATENILCKOU U MPOESKTHOM
JESATEIbHOCTH Ha Pa3JIMYHbIX MyOJIUYHBIX
MEPOTPHUSITHIX, YIACTBYET B aKaJCMHUICCKUX
1 IpOo(heCCUOHATBHBIX TUCKYCCHUSIX Ha
PYCCKOM U MHOCTPAHHOM SI3bIKaX

Ilepeuenv npaxmuyeckux 3a0anuii:
1. CocraBbTe mAOKNaA / TOATOTOBBTE TPE3CHTALUMIO IO NPOWICHHBIM TeMaM, ONUPasCh Ha
COOTBETCTBYIOIIUE JIEKCUIECKHE BBIPAKCHUSI.

2. JlononHuTEe MUHAAMAJIOT, UCIIOJIb3Ys IPEAIOKEHHBIE HUXKE PETLIIMKH

3. BeinuieTe npeiokeHus U3 TeKCTa, epeJatoliye ero OCHOBHYIO HJIEHO.
4. TlpounTaiiTe TEKCT W MPOAHAIU3UPYHTE TONy4YeHHYIO0 HMHPopManuio. OTBEThTE Ha BOMPOCHI K
MIPOYUTAHHOMY TEKCTY.

5.IIpounTaiiTe TEKCT U ONPEIEINTE, SIBIAETCSA BBICKA3bIBAHUE UCTUHHBIM WJIN JIOKHBIM.
6. CocraBpTe CcOOOLICHHME IO TpeAjaracMblM TEMaM, OIUPAasCh Ha OCHOBHBIC JICKCHUYECKHE
BBIPaKECHHS

MupoBoii ppIHOK MaTepHAJI0B 1 HHHOBALMOHHBIX TEXHOJIOTHIl X 00paboTKHU

YK-4.1

VYcTraHaBIMBaeT KOHTAKThl U OPraHU3yeT
00IIIEHUE B COOTBETCTBUU C MOTPEOHOCTAMHU
COBMECTHOMH JIeITEIbHOCTH, UCTIOIb3Ys
COBpEMEHHbIE KOMMYHHMKAI[MOHHBIE
TEXHOJIOTUU

Ilepeuens meopemuueckux 60npocoe K 3auemy:

MupoBoiil ppIHOK METAJIOB.

MupoBo#i pbIHOK KOMIIO3UTHBIX MaTepHAaJIOB.

MupoBoOil pbIHOK CHIEUATBHBIX MAaTEPHAIIOB.

OcHOBHbIE HalNpaBJIeHUs pa3BUTUSI MUPOBOTO PhIHKA METAJIJIOB.

OcHOBHBIE HAINPaBIICHUS Pa3BUTHS MUPOBOTO PHIHKA KOMITO3UTHBIX MaTEpPHAJIOB.
OcCHOBHbIE HaINpaBJIEHUs Pa3BUTHSI MUPOBOTO PhIHKA CIIELUAIBHBIX MAaTEPUATIOB.
Metoasl 00pabOTKH METANIOB C TTOMOIIBIO a/ITUTUBHBIX TEXHOJIOTHH.

MeTobl NPOKATKU KaK HHHOBALMOHHBIE TEXHOJIOTHH.

XapakTeprucTUKa HHHOBAIIMOHHBIX METOZ0B 00paOOTKHU MaTEpUaoB.

0. Knaccuduxanus matepuasios.

1. CtpykTypa MUpOBOI YEpHOI METAJUTYpTHUH.

12. CtpykTypa MUpPOBOI IIBETHOM METAJUTYpIUH.

13. CpaBHeHHE TEXHOJIOTHYECKAX BO3MOXXHOCTEH COBPEMEHHBIX METOAOB 00paboTKH
MaTepHalioB JaBICHUEM.

14. Knaccudukarus METOI0B MHTEHCUBHOMN TJIACTHYECKOH TeopMarinm.

15. Knaccudukarus aaIMTUBHBIX TEXHOJIOTUN, UCTIOIB3YEMbIX NMPU 00padOTKE METAIIIOB.
16. Kitaccudukanmst ”HHOBAITMOHHBIX ITPOIECCOB MPOKATKH.

17. Matepuaiisl Ui «MeTaJIIMYecKux» AM — MaIuH.

RBPBOooo~NO~wNE
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18. IlepcriekTuBBI pa3BUTHsI IPOU3BOICTBA METAIJIOB.

19. IlepcrieKTHBBI pa3BUTHSI IPOU3BOICTBA KOMIIO3UTHBIX MaTepHAaOB.
20. IlepcnieKTHBBI pa3BUTHUS POU3BOJICTBA CIELUATIBHBIX MaTEpPHUAJIOB.
21. Ananu3 MHUPOBOTO PbIHKAa METAJUIOB.

22. AHanu3 MUPOBOI'O PbIHKA KOMIIO3UTHBIX MaTEpUAIOB.

23. AHanu3 MUPOBOTO PhIHKA CHEIMAIHHBIX MaTEPHAJIOB.

24. CpaBHEHUE TEXHOJOIMYECKMX BO3MOYKHOCTEH COBPEMEHHBIX METOJI0B 00paboTKY|
MaTEepHAJIOB JTABICHUEM.

25. AHanu3 MHHOBAIIMOHHBIX METOOB IIPOM3BOJICTBA MIEPCIIEKTUBHBIX MaTEPUAIIOB.

26. IlepcnexTuBsl pazButus MmetonoB OM/I.

27. IlepcnieKTHBBI pa3BUTUSI MHHOBAIIMOHHBIX TEXHOJIOIMH 00pabOTKK MaTepHajIoB B MHpeE.
28. IlepcrieKTHBBI pa3BUTHSI HHHOBAIIMOHHBIX TEXHOJIOTHHA 00pabOTKH MaTepHajoB B
Poccun.

YK-4.2

CocraBiser AeI0BYIO JOKYMEHTALHIO,
CO3JACT Pa3JIMYHbIC AKaJAEMUYECKUE UITU
npodeccuoHalbHbIE TEKCTHI HA PYCCKOM U
MHOCTPAHHOM SI3bIKax

Ilpaxmuueckoe 3a0anue:

BrimonHuTh Knaccudukaiyo MaTepuanoB, UCIOIb3YEMbIX B 3a/1aHHOM obnacTtu. [Ipu aTom
HEO0OXOMMO MCTOIB30BaTh PA3JIMUHbIE HCTOYHUKH HMHPOPMAIIMH, B TOM YHCIIC Ha
AHTJIMMCKOM SI3BIKE.

YK-4.3

[IpencrasnseT pe3yabTaTbl
HCCIIEIOBATENILCKON U IIPOEKTHOM
NEeSATEeTLHOCTH Ha Pa3JINYHBIX MyOJIUYHBIX
MEPOIPUATHUSAX, YYACTBYET B aKaJEMUUYECKUX
1 PO ECCUOHAIBHBIX TUCKYCCHIX HA
PYCCKOM M MHOCTPAHHOM SI3bIKaX

Ilpaxmuueckoe 3a0anue:
BrImomHUTE TUTEpaTypHBI 0030p ¢ MPEICTaBICHNEM OTYETa M0 OJJHOW U3 MHHOBAIIMOHHBIX
TEXHOJIOTHI MPOU3BOJICTBA MEPCIIEKTUBHBIX MAaTEPHAIIOB.

AHaJIN3 MHPOBOTI0 COCTOSIHMS IPOKATHOI0 POU3BOACTBA

YK-4.1

YcTanaBnuBaeT KOHTaKThl U OPraHU3yeT
00IIIeHUE B COOTBETCTBUU C MOTPEOHOCTAMU
COBMECTHOMH J1€ATEIbHOCTH, UCTIONb3YS
COBPEMEHHBbIE KOMMYHMKAI[MOHHBIE
TEXHOJIOTUU

Ilepeuens meopemuueckux 60npocoeé K 3auemy:

MupoBoii ppIHOK METAJLIOB.

MupoBoil ppIHOK IPOKAaTHOW MPOJYKIIMH B IIBETHON METAJLTypTHUU.
MupoBoi1 pbIHOK IIPOKATHOM IPOAYKLIMHU B YEPHON METAJLTYPrUU.
OcHOBHbIE HaNpaBICHUs Pa3BUTHSI MUPOBOIO PHIHKA METAJIJIOB.
Metoapl 00pabOTKH METaJIOB ¢ MOMOIIbBI0 MHHOBAIIMOHHBIX TEXHOJOTHH NMPOKATHOTO
IIPOU3BOJICTBA.

aorwpdPE
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6. Mcnonp3oBaHMe MPOKATKH Kak 0 HOTO U3 MeTooB MITJI.

7. XapaKTepucTUKa MHHOBALIMOHHBIX METOJOB ITPOKATKH.

8. Kmaccudukarus maTepraios.

9. CtpykTypa MUPOBOW YEPHOU METAJLTYypPIHH.

10. CrtpykTypa MEUpPOBOI IIBETHON METaJLUTYPTHH.

11. CpaBHEeHHE TEXHOJIOTUYECKHX BO3MOXHOCTEH COBPEMEHHBIX METOJIOB 00pabOTKH
MaTepUajoB JIaBJICHUEM.

12. Knaccudukarus MeToq0B MHTEHCUBHOW IIACTUYECKON JTehopMaInu.

13. Knaccuduxarus aiuTHBHBIX TEXHOJIOTUH, UCIIOIB3yEMbIX TPU 00pabOTKE METAIIIOB.
14. Knaccuukanuss HHHOBaIIMOHHBIX MPOIIECCOB MPOKATKH.

15. TlepcneKTUBBI pa3BUTHSI IPOU3BOJICTBA METAIIIIOB.

16. Amnamu3 MUPOBOTO PHIHKA METAJUIOB.

17. Amnanu3 MHPOBOTO PbIHKAa KOMIIO3UTHBIX MaTE€PHAIIOB.

18. AmHamm3 MUPOBOTO PHIHKA CHEIHATBHBIX MATEPHAIIOB.

19. CpaBHeHHE TEXHOJIOTUYECKUX BO3MOXHOCTEH COBPEMEHHBIX METOJI0OB 00pabOTKU
MaTepUajIoB JIaBJICHUEM.

20. AHanM3 MHHOBALIMOHHBIX METOJIOB IPOU3BOCTBA MEPCIEKTUBHBIX MaTEPHAJIOB.

21. Tlepcuektusbl pa3zBuTHs MeTo0B OM/I.

22. [lepcrieKTHBBI pa3BUTHUS
MHHOBAIMOHHBIX TEXHOJIOTUI 00pabOTKU MaTepranoB B MUPE.

23.IlepcriekTHBBI pa3BUTHS MHHOBAIIMOHHBIX TEXHOJIOTHI 00paboTku MaTepuasnos B Poccum.

YK-4.2

CocraBisier AeI0BYIO JOKYMEHTALHIO,
CO3JACT Pa3JIMYHbIC aKaJEMUYECKUE UITU
npodeccuoHalbHbIE TEKCTHI HA PYCCKOM U
MHOCTPAHHOM SI3bIKax

Ilpaxmuueckoe 3a0anue:

BreimonHuTh Ki1accuuKano MaTepranoB, UCMOIb3YEeMbIX B 3aaHHON obnacTtu. [Ipu sTom
HEOOXOJMMO HWCTOJB30BaTh pa3IMYHbIe HMCTOYHUKH HWH(POPMAIMH, B TOM YHCIEC Ha
AHTJIMICKOM SI3BIKE.

YK-4.3

[IpencraBnsier pe3yapTaTbl
HCCIIEI0OBATENBCKONW U IIPOEKTHOM
JESATETLHOCTH Ha PA3JINYHBIX MyOJIUYHBIX
MEPOIPUATHUSAX, YYACTBYET B aKaJEMUUYECKUX
1 TPOECCUOHATBHBIX TUCKYCCHIX HA
PYCCKOM M HHOCTPAHHOM SI3bIKaX

Ilpaxmuueckoe 3a0anue:
BrIMOMHUTE TUTEpaTypHBII 0030p ¢ IPEICTaBICHUEM OTUYETA 110 OJJHOW U3 MHHOBAIIMOHHBIX
TEXHOJIOTHI MPOU3BO/ICTBA MEPCIEKTUBHBIX MaTEPUATIOB MW MEPCIIEKTUBHON MPOKATHOMN

MPOIYKLIHH.
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Y4yeOHas - HAYYHO-HCCJIeA0BATEIbCKAsA padoTa

VK-4.1 YcTaHaBIMBaeT KOHTAKTHI U OPTAaHU3YET Ilpumepnsvle meopemuyeckue 60npocsl
o0IIeHre B COOTBETCTBUU € TOTpeOHOCTsIMUA | 1. OTambl Hay4dHOro mcciienoBanus. [loapoO6HO 06 00bEKTHOM 001aCTH, OOBEKTE U
COBMECTHOU JIeATEIHbHOCTH, HCIIONb3YS npenMere uccnenoBanus. [IpuBectu mpumep.
COBpPEMEHHBIE KOMMYHHKAITMOHHBIC 2. DOramnbl HayyHOTro HccienoBanus. [loapo6Ho o Teme uccnenoBanus. [IpuBectu
TEXHOJIOTHH npuMep.
3. OOuieHay4HbIe METO/BI HAYYHOT'O HCCIIEOBAHMUS.
4. DMOMpUYECKUE METO/Abl HAYYHOI'O HCCIIEIOBAHMUSL.
5.  Buael MogenupoBaHus
YK-4.2 CocraBinser AeN0BYIO TOKYMEHTALUIO, Ilpumepnsle npakmuueckue 3a0aHus:
CO3/1aeT PA3IMYHBIC AKAJIEMUICCKHIEC UITH CdopmynupoBaTh TeMy, aKTyalTbHOCTb, TUIIOTE3Y, LIEJb, 33J]a49ld, METOJNKY BO3MOXKHOTO
npodeccroHanbHbIe TEKCTHI HA PYCCKOM U UCCJICIOBAHMS, €CIIM OOBEKTOM WCCIICIOBAHUS SIBJISICTCS MeTayornepepadaTbIBaroiiee
WHOCTPAHHOM SI3BIKAX MIPOM3BOJICTBO, & IPEIMETOM — arperat
YK-4.3 [Ipencrasnser pe3yabTarhl Ilpumepnvie 3a0anun:

HCCIIEA0BATENBCKON U POEKTHOM
JeSITeIbHOCTH Ha Pa3IMYHbIX MyOINYHBIX
MCPONPUATHAX, YHACTBYET B aKaICMUYCCKUX
U Ipo(peCcCHOHANBHBIX AUCKYCCUSAX Ha
PYCCKOM M MHOCTPAHHOM SI3BIKaX

HpC}ICTaBI/ITB PE3YIBLTATHI UCCIICAOBAHMSA 110 MHAUBUAYAJIbHOMY IIPOCKTY.
HpeI[CTaBI/ITB AOKJIAZ ITO UCCICAOBAHUIO UHANBUAYAJIIBHOTO ITPOCKTA.

IIpou3BoacTBeHHAs - MPEITUILIOMHAS MPAKTHKA

YK-4.1 YcraHaBnMBaeT KOHTAKTHI U OPTaHU3YET Teopemuueckue eonpoceol:
OOIIIeHHE B COOTBETCTBUU C MOTPEOHOCTSAMH | - COBpeMEHHbIe HH()OPMAIIMOHHBIE TEXHOIOTHH HA MPEAIPUITUN;
COBMECTHOM AEATEIbHOCTH, UCTIOJIb3YS - pexuM pabOThl OCHOBHOTO M BCIIOMOTATEILHOTO 000PY/I0BAHNS,
COBPEMEHHBIE KOMMYHHUKAITUOHHBIE - BO3MOKHbBIC HAPYLIEHUS TEXHOJIOTUYECKOTO PEXKUMA U UX MOCIEACTBUS;
TEXHOJOTHH - MyTH WHTCHCU(UKAIIUU W YCOBEPIICHCTBOBAHUS MPOW3BOJCTBEHHOTO IMPOIECCa, B TOM
quciie YHeprocoepeKeHus;
-OCHOBHBIE HAMNpPAaBJIEHHUS 10 PEKOHCTPYKUIHUH MPOU3BOACTBA WJIM YCOBEPUICHCTBOBAHHIO
TEXHOJIOTUH U UX 00OOCHOBAHHE
VK-4.2 CocraBisier JeN0BYI0 TIOKYMEHTALHUIO, Teopemuueckue éonpocut:

CO31acT PA3JIMYHBIC AKAJACMHUYCCKHUEC UTN
HpO(bCCCI/IOHaJIBHBIC TCKCThI HAa pPYCCKOM U

- [lepeuncnure kputepuu BeiOOpa 000pyaoBaHus?
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WHOCTPAHHOM SI3bIKaX — Ha yem ocHoBaH mnpuHIMI paOOThl BBIOPAHHOTO OOOPYIAOBaHHUS, KAaKOBBI €O
XapaKTEePUCTUKHU?
YK-4.3 [Ipencrapnser pe3yabTaThl Bo Bpemsi 3auThl 0TYETA MO MPAKTUKE OTBETUTHh HA BOIIPOCHI:

HCCIIEA0BATEIBCKON U IIPOEKTHON
NesITeIbHOCTH Ha Pa3IMYHbIX MyOIUYHBIX
MCPONPUATHAX, YHACTBYCT B aKaICMUYCCKUX
U Ipo(eCcCUOHANBHBIX AUCKYCCUSAX Ha
PYCCKOM M MHOCTPAHHOM SI3BIKAaX

—  Kaxkyro HOpMaTHBHO-TIPAaBOBYIO JIOKYMEHTAIIMIO OPTraHU3aluU H3yJdali Ha
paxKTuKe?

—  Kakyro cTpykrypy nmeer opranuzanus?

—  Kakue QyHKIIMM 1 METOABI YIPABICHUS UMEET MPEATIPHUITHE?

—  Kak opranns3oBaHo 1e10IpOU3BOJICTBO U TOKYMEHTOOOOPOT B OpraHu3anuu?
MPEUIOKUTh PEKOMEHIAINH 110 YCTPAHSHHIO WIIM MUHUMHU3ALUH BBISIBJICHHBIX POOJIEM.
Crioco6bl OpraHu3alyy NPOU3BOJICTBEHHBIX pEIIEHU.

HNHpopmanoHHble TEXHOJIOTHHM B IPOKATHOM IIPOM3BO/ICTBE

VK-4.1 YcTraHaBIMBaeT KOHTAKTHI U OPTaHU3yeT Ilepeuens meopemuueckux 6onpocoeé K 3auemy:
o01eHue B COOTBETCTBUM ¢ oTpeOHocTsMu | 1. M3mepurenbHble HHOPMALIMOHHBIE CUCTEMBI
COBMECTHOM AESTEIBHOCTH, UCIIONIb3YsI 2. CnocoOsI ipeacTaBiIeHUs HHPOPMALIUU
COBpPEMEHHbIE KOMMYHHKAIIMUOHHbIE 3. KommbloTepHbIe TEXHOJIOIMH, UCTIOJIb3YEMbIE MTPH MOKCKe HH(pOpMaLUn
TEXHOJIOTUT 4.  HuadopMannoHHBIE TEXHOJIOTHH, UCIIONb3YEMbIE TIPH MOMCKE HH(OpMAIHH
5. Meroauku noucka u 00pabOTKU MHPOPMALIUN U3 PA3TUYHBIX HCTOUHUKOB
6. IIpencraBnenue nHhopmanuu B TpeOyemMom dopmare
7. AHanu3 uH(pOpMAaIMK U3 PA3TUYHBIX HCTOUHHKOB
8.  CereBble TEXHOJIOTUH NTPH cOOpe HHPOPMALIUU
YK-4.2 CocraBisier JeN0BYIO TOKYMEHTALHUIO, Ilpakmuueckoe 3a0anue:

CO3aacT PA3JIMYHBIC AKAJJCMHUYCCKNEC UITN
HpO(I)CCCI/IOHaHBHBIC TCKCThI HAa pPYCCKOM U
HHOCTPaHHOM A3bIKax

I/ICHOJ'II)SYSI PA3JIMYHBIC JIUTCPATYPHBIC UICTOUHHUKU AAaTh OINPCACIICHUEC KAXKAOMY TCPMUHY H3
CHEAYIOLIEN CXEMBI.
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KIIACCUDPUKALIUA
TOI' PEILIHOCTEM
|
v v v v v
Mo npuynnam o xapakTepy 3a|couol;: HOCTH Tlo xapakrepy IIo popme
nosBIenNst TPOSIBICHHS p CBASU MEKAY | | ypencrapienus
TPOsIBJICHHS BeJIMYHHOM
MOrpenrHoCcTH
MeTOAHYeCKas CTaTHYecKas CHCTEMaTH4eCKas H ypoBHEM
(ocHOBHas 1 CHrHajJIa
_ JIOTIOJIHUTENbHAS -
aJUIMTHBHAs
HBHas
YK-4.3 [Ipencrasnser pe3yapTarhl Ilpakmuueckoe 3a0anue:

HCCIIEA0BATENBCKON U IIPOEKTHON
NesITeIbHOCTH Ha Pa3IMYHbIX MyOINYHBIX
MCPONPUATHAX, YHACTBYET B aKaICMUYCCKUX
U Ipo(eCcCHOHANBHBIX AUCKYCCUSAX Ha
PYCCKOM M MHOCTPAHHOM SI3BIKaX

1. OTkpbITh TEeKCTOBBIH MOokyMeHT WOrd v BH3yalbHO O3HAKOMHUTBLCS C BHIAOM, B TOM
YHClie C BKIIOYEHHEM PEeKUMa 0TOOpaKEHHsSI BCEX 3HAKOB

2.  TlomaroBo 3a7aTh CICAYIONINE TAPAMETPHI JOKYMEHTA:
[Tapamerpel crpanuusl: llona: Bepxnee — 1,5 cm, Ilpasoe — 2 cMm, Huocnee — 1,5 cwm,
Jlesoe — 3 cm; Opuenmayus — Kawxuast, Hymepayusi cmpanuy — CHUA3Y TIO TIEHTPY.
[Mapamerpol Tekcta: [Llpughm — Times New Roman, Pasmep — 14, Ilepsasi cmpoka —
omcmyn — 1 cM, Bwipasnusanue — 1o mmpune, Mesxcoycmpounvii — 1,5 ctpoku, 6e3
WHTEPBAJIOB JI0 U MOCIe ab3aria.

3. IlpuBectH B MOPSIOK COJIEPKAaHUE JJOKYMEHTA IO CTPYKTYpE:

—BBenenne

—OcHoOBHas 4acTh

—BrIBOABI

4.  TlepBslii TUCT CICNIATh TUTYIHHBIM U O(OPMHUTH €T0 C UCTIOIH30BAHUEM KAPTUHKH.

5. Bropoit nuct ocBoO0AUTE TION cojepaHue (OTJIaBlieHUE) W MpojenaTh paboTy ais
€ro aBTOMaTHYECKOTO CO3TaHUS.

6. BcraBuTh HOBYIO HyMEpaluio CTpPaHUI[ C TapaMeTpaMu:
rmocepeinHe, 0e3 HoMepa Ha TUTYJILHOM JIHCTE

7.  CoxpaHUTb JOKYMEHT I0J] HOBBIM HAa3BaHHEM

BHuzy crpanupsl,

YK-5 Cnocoben ananuzuposame u yuumsleams pazHoodpaszue Kyavmyp 6 npouecce MedcKyibmypHo20 63aumooeiicmeus
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OCHOBBI HAYYHOH KOMMYHUKAIUHA

VK-5.1 CrniocobeH aHaIM3UpOBaTh U YUUTHIBATH Teopemuueckue eonpocwi:
pa3HooOpa3ue KynbTyp B IIpoLecce 1. KitoueBble NPUHIMIIBI MEXKYHAPOJHON HAYYHOW KOMMYHHUKALMH.
MEXKKYJIbTYPHOI'O B3aUMOACUCTBUSA 2. OcoOeHHOCTH COBPEMEHHOM MH(POPMALIMOHHOM Cpe/ibl HAyYHOH KOMMYHUKALIUH.
3. Bnmussnue HTP Ha Hay4Hy10 KOMMYHHKAIUIO.
VK-5.2 Brnazneer HaBbIKaMu TOJIEPAHTHOTO Teopemuueckue éonpocoi:

HOBEJICHUS [TPU BBINOJTHEHUU
poeCCHOHATTBHBIX 3314

1. Otuka HayyHOI KOMMYyHUKaluU. HpaBcTBEHHbIE OCHOBBI HAyYHONH KOMMYHHUKALUH.
2. IlpaBuiia 1e70BOTO STUKETa B HAYYHOH KOMMYHHUKAIIUH.

HNHocTpaHHbIi A3BIK B IPO(ecCHOHAIBLHOM eITeJIbHOCTH

VK-5.1 OpueHTHpYeTCs B MEKKYJIbTYPHBIX Teopemuueckue éonpocol:
KOMMYHHUKaIUsAX HA OCHOBE aHaIu3a 1. CooTHecuTe TEPMUHBI C UX PYCCKMMHU SKBUBAJIEHTaMH/ONPEACICHUSIMU
CMBICJIOBBIX CBSI3€¥ COBPEMEHHOMN 2. Pacnionioxxute 3Tansl TMCbMEHHOI'O IIEPEBO/IA B IPAaBUIbLHON MTOCIIEI0BATEILHOCTH
IIOJIUKYJIBTYPBI U OIHSI3bIYUS 3. PacnonoxuTe OCHOBHBIE IIPUHLMIIBI aHHOTHPOBaHMWS TEKCTa B IPaBHWIBHON
IIOCJIEI0BATEIbHOCTH
VK-5.2 Bitaneer HaBbIKaMM TOJIEPAaHTHOIO Ilpumepnbulii nepeuens npaKmuueckux 3a0aHui:

MOBE/ICHUS TIPH BBITTOIHEHUU
po¢eCCHOHANIBHBIX 3a]1a4

1.IlepeBenure ykazaHHbIE TEPMHUHBI C HCIIOJIB30BAHUEM CIIOBApSI.
2. Hanumure aHHOTALMIO K TPOPECCUOHAIBHO-OPUEHTUPOBAHHOMY TEKCTY.
3. Haiigute 0TBETHI HAa BOIIPOCHI K TEKCTY MPO(ECCHOHAIbHOW HAapaBIEHHOCTH

OcHoBbI PrJ10cOPCKOH METOT0JT0TUHI

VK-5.1 OpueHTHpYEeTCS B MEKKYJIBTYPHBIX Ilepeuens meopemuueckux 6onpocos 014 3auema/ IK3amena:
KOMMYHHKAIIUAX Ha OCHOBC aHAJIM3a 1.COHI/IaJII>Ha5[ 1 HPaBCTBCHHAA OTBETCTBCHHOCTDb YYCHOI'O U €€ BIIMAHHE HA Pa3BUTUC
CMBICIIOBBIX CBSI3€H COBPEMEHHOM HAy4YHOT'O 3HaHMUA.
MOJUKYJIBTYPBI U MOJIUSA3bIYUS 2.MopaJbHbIEe IEHHOCTH «MaJIOH HAYKH» U «OOJBIION HAYKIY.
3.BHyTpeHHSS 1 BHENIHSS ATHKA HAYKH.
VK-5.2 Braneer HaBBIKaMU TOJIEPAHTHOTO Ilpumepnvie npakmuueckue 3a0anus 01 IK3AMeHaA:

MOBE/ICHUS TIPH BBITTOIHEHU U
po¢eCCHOHAIBHBIX 3a]1a9

1. Tlouemy coBpeMeHHas Hay4YHO-T€XHHYECKas TMapajurmMa He MOXeT OBbITh ATUYECKH
HEHUTpaIbHOU?

2 OxapakTepusyiiTe 0COOCHHOCTH [IEHHOCTHBIX OPUEHTAIMI YUEHOT0 B MPOIIECCe HAYYHOTO
TIOUCKA.
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VYK-6 Cnocoben onpedensameo u peanu3o8vléams npuopumentvl COOCnEeHHOoN 0esame1bHOCHU U CROCO0bL ee CO8EePUIeHCME08ARUS HA OCHOGE

CAMOOUCHKU

MeTo0a0J10rusi U METOAbI HAY4YHOI'0 HCCJICA0OBAHUA

VK-6.1 Omnpenensier 0O6pa3oBaTeNIbHBIE MOTPEOHOCTH
U CIIOCOOBI COBEPILICHCTBOBAHUSI COOCTBEHHOM
(B TOM quclie po(hecCHOHATTLHOM )
eI TEIbHOCTH Ha OCHOBE CaMOOIIEHKH

Ilepeuens 6onpocos ona mecmuposanus:

1. [ToaroroBKa TEXHUYECKOTO 3aJ]aHKsI HAYMHAETCS C:

a) aHayM3a NoTpeOHOCTEH;

0) MPOEKTHOH TTPOOJIEMBI;

B) 9KOHOMUYECKOTO PEILICHUSI.

2. [IpenBapuTenbHOE MPOSKTUPOBAHNE UMEET 1LIETIh:

a) YCTAaHOBUTH KaKas U3 MPEJIOKCHHBIX aTbTCPHATHB SBJSICTCS HAWTYYIICH TPOSKTHOM
HACeH;

0) ompejeneHrue BO3MOKHOCTH (DMHAHCOBOM OCYIIIECTBHMOCTH;
B) OIpe/ieNIeHNe SKOHOMHYECKH PEHTA0eIbHOTO PELICHUS.

3. Lenp pa3pabOTKH 3CKU3HOTO MPOEKTA:

a) TOBECTH MPEABAPUTENBHYIO UACI0 CUCTEMBI 10 PU3NYECKON pean3aluu;
0) pa3paboTaTh MPOEKTH KOMIIOHEHTOB,;

B) JIeTaJbHOE MPOEKTUPOBAHUE YACTEH.

4. Kakue CyIecTBYIOT BU/IbI 3HAHHUS

a) 0OBIZICHHOE, HAYYHOE, MH(OJIOTHIECKOE;

0) MaTeMaTH4ecKoe, JTI0OUTEIHCKOE, XYI0KECTBEHHOE;

B) collnaiabHOE, TpoheCcCHOHAIbHOE, HAIIHOHATBHOE.

5. OyHKIHH HAYKH:

a) IeTepMHUHAIUS COLIUATBHBIX MPOIECCOB;

0) cucTteMa MOATrOTOBKH M aTTECTAIUNH KaJIPOB;

B) HU3KHUI ypOBEeHb (hopMalIn3alliu.

6. Penurno3noe 3HaHu€ — 3TO 3HAHUE, OMUPAIOIIEECs Ha:

a) XyJI0’K€CTBEHHBIH OTIBIT;

0) IeTOCTHO-MUPOBO33PEHUECKOE 3HAHUE M CBEPXBECTECTBEHHOE;
B) CTPYKTYpPY Hay4HOTO 3HAHUSI.

7. YpOBHU Hay4HOT'O UCCIICIOBAHUS:

a) METaTEOPETHUECKUI, TCOPETHUCCKUI, IMIUPUICCKUI;
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0) MpaKTHYECKUH, IMITUPUICCKHUI, TEOPETUICCKUI;
B) MaTeMaTU4YeCKHii, yHTaMEHTAIbHBIN, GHI0COPCKUI
VK-6.2 Bribupaer u peanusyeT ¢ ucnoib3oBaHueM| Ilpumephulii nepeuens mem nUCbMEHHBIX UHOUBGUOYATbHBIX 3A0AHUIL.

WHCTPYMEHTOB HEMPEPBIBHOTO 00pa3oBaHUS
BO3MOXXHOCTH DPa3BUTHS MPO(HecCHOHATBHBIX|
KOMITETCHIIMI U COIMAIbHBIX HABBIKOB

. 3a/1a4M Hay4YHOT'O UCCIICIOBAHUSI.

. Kputepun HOBU3HBI HCCIICIOBAHMUS.

. [loHsiTHsI METO/IA, IPHUHIIATIA, CTIOCO0A TTO3HAHMSI.

. @unocodckue U 00IIEHAYYHBIC TPUHIIUIIBI K METO/Ibl HAYYHOTO MMO3HAHHUS.
. O0uieHay4yHbIe OIXO0/IbI B HAYYHOM UCCJICIOBAHHH.

. O061enayyHbie METO/IbI TO3HAHHUS.

. MeTOoIbI SMIUPHYECKOTO UCCIICOBAHMUS.

. MeTo1bI TEOPETUIECKOTO UCCIICIOBAHMS.

0O ON N W

YK-6.3

BricTpanBaeT ruOKyro mpoheCcCHOHATBHYIO
TPACKTOPHIO C YICTOM HAKOIUICHHOTO OIBITA
MpoeCCHOHAIBHON e TEIHHOCTH,
JMHHAMHUYHO U3MCHSAOIINXCA Tp€6OBaHHfI
PBIHKA TPyZJa ¥ CTPATEruu JUYHOIO Pa3BUTHS

Ilpumepnolii nepeuens mem nuUCbMEHHBIX UHOUGUOYAIbHBIX 3A0AHUIL:
. IlonsiTHE HayyHOTO (aKTa.

. IlonsiTHe 1 TpeOOBaHMS K HAYYHOU THUIIOTE3E.

. HayyHoe noka3arenbcTBO U OIIPOBEPIKEHUE.

. IlonsiTHEe 1 BUIIBI TEOPUH.

. OBocHOBaHME aKTyaIbHOCTH UCCIICAOBAHMUS.

. OOBEKT U MpeaMET UCCIICIOBAHNUS.

. @opmynupoBaHue MPoOIEMBbI HCCIEIOBAHUS.

. IlokazaTeny HOBU3HBI HCCIIEJOBAHUS.

OO\ DN B~ W —

OcHoBbI PrJ10cOPCKOH METOT0JT0TUHI

VK-6.1

Omnpenensier 0Opa3zoBaTelbHbIE MTOTPEOHOCTH
1 CIIOCOOBI COBEPIIEHCTBOBAHUS
COOCTBEHHOI (B TOM YHCIIe
po¢eCCHOHAIBHON ) ACSITEIPHOCTH Ha
OCHOBE CaMOOIICHKHU

Ilpumep mecmogozo 3a0anun:

1. Hayunoe uccinenoBanne HaYMHAETCS

A) ¢ BbIOOpa TeMbI

b) ¢ nuteparypHoro o63opa

B) c onpenenenus METoA0B UCCIEI0BaHUS

2. Kak cooTHOCSTCSI OOBEKT U TIPEAMET MCCIICIOBAHUS
A) He cBs3aHbI APYT C IPYroM

Bb) 00BbexT comepkuT B cebe mpeaMeT UCCIIeI0BAHMS
B) 00beKT BXOJUT B COCTaB MpeIMeTa UCCIIEeA0BaHUS
3. Be16op TeMbl Hccre1oBaHus ONpeiensieTcs
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A) aKTyanbHOCTBIO

b) orpaxkxeHneM TeMbl B TUTEpAType

B) unrepecamu uccnenosarens

4. ®opMyIMpOBKa LIEJIU UCCIIEIOBAHNS OTBEYAET HA BOIIPOC
A) uto uccnenyercs?

b) nns wero uccnenyercs?

B) xem uccnenyercs?

5. 3agaun MpencTaBIsAIOT COO0H 3Tanbl pabOTHI

A) 110 TOCTHXKEHUIO MIOCTABICHHOM LIeH

b) nononusromnue menb

B) n1s manbHEWIINX M3BICKaHUMA

6. MeTo/pl nccieoBaHus ObIBalOT

A) TeopeTrnyeckue

b) smnupuyeckue

B) KOHCTpYKTUBHBIE

7. Kakne U3 npeiyioKeHHBIX METOJI0OB OTHOCATCS K TEOPETUYECKUM
A) aHaNM3 U CUHTE3

b) aGcTparupoBanue U KOHKpeTHU3AIUS

B) nabmonenue

8. Hanbosee yacTo BCTpedaroTCsi B 3KOHOMUYECKHUX MCCIIEIOBAHUAX METO/IbI
A) pakTopHOro aHamM3a

b) anketnpoBanue

B) meTon rpaduueckux nzobpaxeHuit

9. TocymapcTBeHHass cucTeMa Hay4YHO-TEXHMYECKOW HH(GOpMAIMM COAEPKUT B CBOEM|
cocraBe

A) Bcepoccuiickue opransl HTU

b) 6ubmmorexu

B)apxuBbl

10. OcuoBubiME QyHKIMsiMU opraHoB HTU sBnsitores

A) cbop u xpaHeHue HHpopMaIH

b) oO6pazoBaTenpHas AESITENHHOCTD
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B) nepepaboTka nHGOpMaMK U BBITYCK U3TaHUI
YK-6.2 BuiOupaer u peanusyeT ¢ UCIOIb30BaHUEM IlpumepHnulit nepeuens mem RUCbMEHHBIX UHOUBUOYATbHBIX 3a0aHull (Icce):
WHCTPYMEHTOB HEMPEPHIBHOTO oOpa3oBanus | JlaiiTe onucanue 3aaHHONU MPOOIEMBI:
BO3MOXXHOCTH pa3BUTHsI MpodeccrnoHanbHbIX | 1. KpeaTHBHOCTH U JIOTHKA KaK ABMKYIIHE CUIIBI HCCIIEA0BATEIHCKOM ESTEIIEHOCTH.
KOMITETCHIIMI M COIMATbHBIX HaBBIKOB 2. Hayunas paboTa Kak BOIUIOIICHHE WHIMBUIYAJILHOCTH M (opma caMopean3auu
JUYHOCTH.
3. OYHKIMH TBOPUYECKON MAEATEIHHOCTH B JIMYHOW U MPO(EeCcCHOHATBLHOU MEeATEIbHOCTH
YyeJoBeKa.
4. Crnemuduka HaydyHbIX HccienoBaHuil (mo cdepam mpodecCHOHATBHONU eSTEIbHOCTH
CTYJICHTA).
VK-6.3 BricTpanBaer ruOKyro mpodeCCHOHAIBHYIO Ilepeuenv npakmuueckux 3a0anuil 01 IK3AMEHA:

TPAEKTOPHIO C YUETOM HAKOILJIEHHOTO OIbITa
po¢eCCUOHAIBHON NEATEITHHOCTH,
JTUHAMUAYHO U3MEHSIOIINXCS TpeOOBaHUMN
PBIHKA TPYJa U CTPATETUU JTUYHOTO Pa3BUTHUS

1. MoryTt a1 npodeccruoHaIu3ayst U COUUAIN3ALNS CTUMYIHPOBATH (TOPMO3HTH) IPYT
npyra? Kak npoucxofst npodeccuoHanuszanus U colyain3alus B pa3Hble EepUO/Ibl )KU3HHY
YeJI0BeKa (I0TPYJI0BOM, TPYAOBOM, ITOCIETPYI0BOM)?

2. B Xole MBICICHHOTO CaMOaHalu3a MOIBITalTeCh CPAaBHUTh y ce0sS HHTEHCUBHOCTb
MIPOLIECCOB NMPOPECCUOHANIN3AIMH U COLIMATN3AIUH.

JIorucTuka B COBPEMEHHBIX METANITYPIrHICCKUX KOMIIJICKCAX

VK-6.1 Omnpenenser oOpa3oBaTelibHble TOTPeOHOCTH | Teopemuueckue 60npocvl HA 3a4en ¢ OUEHKOU:
U CIIOCOOBI COBEPIICHCTBOBAHMS 1. IIpumenenue noaxoaa SDPM k ynpaBieHHIO TPOSKTaMH.
COOCTBEHHOM (B TOM 4HCIIe 2. YpaBieHre BBICOKOTEXHOJIOTMUHBIMH ITPOEKTaMHU IO MeToay Apunbanbia.
npoeCcCUOHATILHOMN) NeATETbHOCTH Ha 3. CoBMecTHOE UCTIONIb30BaHUE TEOPUH OTPaHUYEHUIN 1 OepeKIIMBOTO MPOM3BOJICTBA.
OCHOBE CaMOOIICHKHU 4. Yto takoe TLS — ToC/Lean/Six Sigma

VK-6.2 BeiOupaet u peanusyer ¢ HCIOJIb30BAHUEM Ilpakmuueckoe 3a0anue 014 3a4ema ¢ OUEHKOU:
MHCTPYMEHTOB HENPEephIBHOTO 00pa3zoBaHus | MeToanka onucanus OyIyIIero COCTOSHUS (JIepeBo OyaylIero COCTOSIHUSA).
BO3MOXXHOCTH pa3BUTHSI TpodeccroHabHBIX | MeTouKa BhISIBICHUS «IIOJBOIHBIX TPOOIeM» (IepeBO NPEnsTCTBUM U 33/1a4).
KOMIIETEHIIMH U COLIMATIbHBIX HABBIKOB MeToauka IIaHuPOBaHMS pea3aliy PeLeHuH (JepeBo nepexoa).

[IpuMeps! U151 pa3HBIX OpraHu3auil
VK-6.3 BricTpanBaet ruOKyro npoQeCCHOHAIBHYIO Ilpakmuueckoe 3a0anue 011 3a4ema ¢ OUEHKOU:

TPAEKTOPHIO C YU€TOM HAKOIIJIEHHOTO OTBITa
npoecCHOHANBEHON IS TENBHOCTH,

[Mpumenenne noaxoma SDPM k ympasieHuio mpoekTamu.
VYnpaBieHne BBICOKOTEXHOJOTHYHBIMU POEKTAMHU 0 METO1y ApunOaibaa.
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JUHAMUYHO U3MEHSIOLIMXCS TpeOOBaHUN
PBIHKA TPYJa U CTPATETUU JIUYHOIO Pa3BUTHUSA

BapuabenbHOCTh M HEONIPEIeIEHHOCTb.
Kak nobutscs ycnexa npu nomomu CCPM. MupoBoii onbsiT npumeHenust Teopun 10C u
Meroga CCPM B mpoeKTHOH eITeTbHOCTH

OBHIENPO®ECCHUOHAJIBHBIE KOMIIETEHIIUN

OIIK-1 — Cnoco0GeH peliaTh NPOM3BOACTBEHHbIE U (MJIM) HCCIE0BATEIbCKHE 321241, HA 0CHOBE (DYHIAMEHTAJTbHBIX 3HAHMII B 00/1aCTH MeTAJLJIYPrun

HNnHoBanIMOHHBIE MPOLIECCH] B IPOU3BO/ICTBE METAJLION3AeH i

OIIK-1.1

Pemaer npodeccroHanbHbIC 3a1a4 B
00J1aCTH METAJUTYPrUH U IPOIIECCOB
METaIUI000paOOTKH, HCTIOIB3YS
byHIaMeHTAIbHBIC 3HAHHS

Ilepeuenvy meopemuueckux 60npocoé K 3auemy ¢ OUeHKou

1. OcHoBHBIE 3Tanbl Pa3pabOTKH KOHCTPYKIIMOHHBIX MaTepUaIoB.

2. PeBOIIOIMOHHBIN U 3BOJIOLUOHHBIN MyTH.

3. DBOJIIOLMOHHBIN MYTh Pa3BUTHUS TEXHOJIOTUYECKHUX IPOLIECCOB?

4. ®a3pl KU3HEHHOTO 1MKIa u3aenusd. [lapamerpsl BbIOOpa METAJUIMUECKUX MaTepUaIoB Ha)
pa3nuyHbIX (hazax KUZHEHHOTO IUKJIIA H3/IEIHA.

5. BpIcoKoOIIaCTUUHBIE ABTOMOOMJIBHBIE CTAM: MPUMEHEHHE, TEXHOJOIMYECKHE CXEMbI
IIPOU3BO/ICTBA.

6. Mexanu3m hopMupoBaHHs BEICOKOIITamMIryemMoi craimu mapku 08HO.

7. Mexanu3m (popmMupoBaHUS MUKPOCTPYKTYpbI IF-cTanu.

8. Mexanusm popmupoBaHus MUKpOCTPYKTYpbI ctanu AHSS 1.G.

9. Mexanusm popMupoBaHus MUKPOCTPYKTYpbI ctanu AHSS 2.G.

10.  Mexanusm popmMupoBaHusI MUKPOCTPYKTYphI ctamu AHSS 3.G.

11. OO6nacth MpUMEHEHHS OOPOCOAEPKANTUX CTAJICH.

12.  MukposnerupoBaHHbIE CTaJIU 7151 KOHTPOJIUPYEMOM KOBKH.

13.  TIlIporueccsl npou3BOJCTBa KOPPOZUOHHOCTONKHUX CTalei.

14.  OOGnacTh NpUMEHEHUS XJIAAOCTOMKUX CTaJIEH.

15.  TexHonorus npou3BOCTBA XJIAJOCTOUKUX CTaJIEH.

16. [Iponecc BrimiaBkun BUILLT.

17. [Ipornecc mpou3BOJICTBA JUCTOB, MOJIOC U THYTHIX npoduieit nz BULLT .

18.  XpoMoHHKeNeBbIE HEp)KaBEIONIME CTalW: Ha3HaueHWe, CBOKMCTBA, COCTaB,
TepMHuueckas o0paboTka.

19.  Cnnassl ¢ 3¢pdexrom GopMbl: Ha3HAYEHHE U 00TIaCTh TPUMEHEHUSI.

20.  Tlpomecc mpou3BOJICTBA CIIIABOB C 3P dexToM GopMmBblL.

OIIK-1.2

Brnazneer cnocobamu 1 mpreMaMu perieHus
HCCIIEI0BATENbCKUX 33/1au B IPEIMETHOM
00J1aCTH METAJUTYPTUU U METaI000pabOTKH

Ilpumepvt npakmuyeckux 3a0anuil’
1. Ilepeuncnute cocoObl yay4IIeHUs! CBOMCTB XJIAOCTOMKUX cTasei
2. HazoBuTe OCHOBHBIE MapKu M 00JIaCTH NPUMEHEHUS CIIaBOB € 3PHEKTOM (OPMBI.
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3. IlepeuncanTe Kakue 3JI€MEHTHI OKa3bIBAIOT BIUSHUE HA MOBBIIICHUE YAAPHOU BA3KOCTHU B
MHUKPOJIETUPOBAHHBIX CTAJISX.
4. Kakumu cioco6aMu MOKHO MOBBICUTh KOPPO3UOHHYIO CTOMKOCTh CTAJIH.
5. [lepeuncnure crnocoObl yaydIlleHHUs] CBOUCTB XJIaJ0CTOMKHUX CTajeil.
OIlK-1.3 [Ipumensier pyHnameHTaIbHbIC Ilpumepot npaxmuueckux 3a0aHuil:

MCKAUCHUIIIIMHAPHBIC 3HAHUA AJIA pCIICHUSA
3aJ1a4 B HpO(beCCHOHaHBHOﬁ JACATCIIbHOCTH

1.Cnenarb aHanu3 ChIphEBON 0a3bl YEPHON METAIITYPIHUU.
2.CoctaBuTth nporpamMmy I poBHU3aIMH TPOU3BOACTBEHHOTO MpOIIecca.
3.CocTaBUTh MPOTpaMMy MOJECPHU3AINH MPOU3BOACTBEHHOTO MPOIlECCa.

HpOI/ISBO)ICTBeHHaﬂ - TEXHOJIOTUIECKAas IIPAKTHKA

OIIK-1.1 Pemraer mpodeccronanbueie  3amaunt B | Ilepeuens meopemuueckux 60npocos:
obrmactu  Metamnypru U npoueccoB | Haznauenne mnexa. Ilman wnexa. IIpousBojacTBeHHass CTPyKTypa ILiexa: OCHOBHBIE WU
METaIUI000paboTKH, UCTIONB3Ys [ BCIIOMOTATENbHBIE OTICICHUS, YYacTKH, PEKHUMBI pabOTHl OTAEICHWH U YYacTKOB.
(dbyHIaMeHTaJIbHbBIE 3HAHUS XapakTepucTuKa BBITyCKaeMoi MpoayKuuu. OCHOBHBIE MOTpeOUTENN MPOAyKIHH. CXeMbl
TEXHOJIOTHYecKoro mnporuecca. Cxema pacoyioKeHHs OCHOBHOTO U BCIIOMOTaTENIbHOIO
000pyIOBaHUs, Y4acTKOB M oTAeneHH. OCHOBHBIE TEXHOJIOTMYECKHe MNOTOKH. Cxema)
ra3oBbIX, MapOBO3AYIIHBIX, BOAHBIX U ANEKTPUYECKUX KOMMYHHKanui 1exa. OTorseHue,
BEHTWISALIMS U OCBEILLIEHUE B LIEXE
OIIK-1.2 Brnaneer cnocobamu u npuemamu peuienus | Ilepeuens meopemuueckux 60npocos:
HCCIEA0BATENIbCKUX 3aa4 B InpeaMeTHoH | IlocTaBIMKM MCXOAHOTO CHIPBSI.
o0JacTu METAITYypruu U MeTaiooopadbotku | Ilopsaok MOArOTOBKH MCXOIHBIX MAaTEPUANIOB K Mepeeny.
TexHomornueckre KapTbl M TEXHOJIOTMYECKHE WHCTPYKLUMH HAa H3TOTOBJICHUE W3JEIUI
COTJIACHO COPTaAMEHTY, BBIITYCKAEMOMY LIEXOM.
[Tnan pazmenienus 060py0BaHus. Y CTPOMCTBO U pab0Ta OCHOBHBIX arperaTos.
OIIK-1.3 IIpumenser bynnamentanbusle | Ilepeuens meopemuueckux 60npocos:

MCKIUCHUIINIMHAPHBIC 3HAHUA I PCIICHHA
3aJ1a4 B HpO(beCCHOHaHBHOﬁ ACATCIIBHOCTHU

CoBpeMeHHOE U MEPCIEeKTUBHOE PAa3BUTHE METALTYPrHUECKUX 11eX0B B PD u 3a pydexom
M0 KOMITOHOBKE, COCTaBy OOOPYy/IOBaHMs, MHTEHCUBHOCTH TEXHOJOTHUYECKOTO IMPOIecca,
CBOIMCTBaM TOTOBOM MPOAYKIMHU M JAPYrUM TMokazarensMm. CpaBHEHHE CYIIECTBYIOIIECH B
[[eXe TEXHOJIOTHH U 000pYAOBaHUS C JYUYIIUMHU JTOCTHKEHUSIMUA OT€UYECTBEHHOW M MUPOBOIL
TEXHHUKU U TEXHOJOTHH

OIIK-2: CnnocobeH pa3zpabaThIBaTh HAYYHO-TEXHUYECKYIO, IPOEKTHYIO U CIY>KEOHYIO TOKYMEHTaIMI0, 0OPMIISITh HAyYHO-TEXHUYECKHE OTUYEThI, 0030pHl,
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yOIMKaIUu, pEeleH3UN

IIpoexkTUpOBaHUE U TEXHOJIOTHYECKAs MOIIEPKKA MHHOBAIIMOHHOM /1eSITeIbHOCTH HAYKOEMKHUX MPOU3BOJACTB

OIlK-2.1 PazpaOaTbiBaeT Bce BUABI HAyYHO- Teopemuueckue 6onpocwt K IK3ameHy
TEXHUYECKOM, KOHCTPYKTOPCKOM, mpoekTHoil | 1. Metogonorus pa3paboTKu Hay4yHO-TEXHMUYECKOH, KOHCTPYKTOPCKOH, INPOEKTHOM U
Y TEXHOJIOI'MYECKON JTOKYMEHTAllNH, TEXHOJIOTUYECKOI JIOKYMEHTaI1H, HEo0XouMon Ui (GYHKLIMOHUPOBAHUS
HE00X0AUMOM 1151 HYHKIIMOHUPOBAHUS IIPOU3BOJICTBEHHBIX MPOLIECCOB B 001aCTU METAILTYPIMH U METAIITIO00PaOOTKH.
IIPOU3BO/ICTBEHHBIX IIPOLIECCOB B 001aCTH 2. Kaxue Tunsl noapasaesieHui OTHOCSTCS K MHHOBAILIMOHHOM CTPYKTYpe MpeapUsTuii?
METAJUTYPTHH U METAII000pabOTKH 3. B uyem 3akmrouaercs ocobenHocts otaenoB HUOKP, maGoparopuii W HaydHBIX
LIEHTPOB?
4. UYro moHMMAaETCs 1MOJ] HHHOBAIIMOHHON MHPPACTPYKTYPOIi?
5 Kaxue 3aaum pemiaer nHHOBallMOHHAsA UHPpacTpyKkTypa?
6. Ilepeuucnute BUJbI HAYYHOH U IPOU3BOJICTBEHHOMN MPOIYKLIUH.
7 Haykoemkas npoaykuus.
8 Meronmonorus CAD/CAE/CAM npoekTHpOBaHHS.
OIIK-2.2 CocraBisieT u ohopMIIsIET HAYYHO- Teopemuueckue 6onpocwl K 3auemy
TEXHUYECKHE OTUETHI, BBIMOIHIET 1.  Merononorus cocrtaBieHus H OQOPMIICHHS HAyYHO-TEXHUYECKHX OTYETOB IO
TpeOOBaHUs HOPMOKOHTPOJIS 110 pe3yabTataM MPOM3BOJACTBEHHOM M  HCCIIEAOBATENbCKOW JEATEeIbHOCTH B  00JacTu
pe3ysibTaTaM NpOU3BOACTBEHHON U METATYPrUH U METaJIJI000pabOTKH.
HCCIIEIOBATENBCKOM NEATEIbHOCTU 2.  Meroonorust MOHUTOPUHTA X0/1a PeAIU3alluU IPOEKTa.
3.  Ilepeuuncnute 3eMEHTH HHHOBAIIMOHHON HHAPACTPYKTYPHI.
4.  4YTO MPMHATO HA3bIBATh HAYYHOW OpraHuzanuei?
5.  KakoBa posb MH)XHUHUPUHTOBBIX NPEIIPUITUAN?
OIIK-2.3 Beinonzser 0630pbpl HAYYHO-TEXHUYECKON Ilpakmuueckue 6onpocwl K IK3ameHy

nH(pOpMAaLIUY PA3IUYHBIX KaTETOpU,
MOATOTABIIMBAET MYOJIMKAIIMH U PELICH3UH 110
TeMaTHuKe TPo(eCcCHOHATTEHON e TEThHOCTH
B 00J1aCTH METaLTyprUH U
MEeTaI000padoTKH

1.  Paspa0ortaiite ¢ npumenenuem QForm 2D/3D ARB mnporecc.

2.  Pazpaboraiite ¢ npumenenueM QForm 2D/3D mporiecc MHKpeMEHTaIbHON JHCTOBOM
(hOpMOBKH.

3. Pazpaboraiite ¢ mpumenenneM QForm 2D/3D mporiecc X0101HONW CBApKH CIIOMCTHIX
KOMIIO3UTOB.

Hpomsoncn;e}maﬂ - TEXHOJOIHYEeCKasl IIPaKTUKaA

OIlK-2.1

PazpabGareiBaer  Bce  BUIBI

HAay4YHO- | Hepeueub meopemu4ecKux 6onpocoe:
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TEXHUYECKOH, KOHCTPYKTOpCKOM, nmpoekTHo | Haznauenne nexa. Ilman wnexa. IlpousBoicTBeHHass CTPYKTypa Iiexa: OCHOBHBIE U
u TEXHOJIOTHYECKOM JIOKYMEHTAIUH, | BCIIOMOTATEIbHBIC OTACICHUS, YYacTKH, DPEKUMBI pPabOTHl OTICICHUH U YYacTKOB.
HeoOxomumMo 111 (PYHKIMOHUpPOBaHUs | XapaKTepuCTHKa BbITyckaeMol MpoayKiuu. OCHOBHbIE TOTpeOUTENN NpoayKuunu. CXeMbl
MIPOU3BOJICTBEHHBIX MPOIECCOB B OOJACTH [ TEXHOJOTHYECKOro mpoiecca. CxeMa pacrojoKeHHUss OCHOBHOTO M BCIIOMOTATEIbHOIO
METAJLTYPruH U METAIII000paboTKH 000py/sOBaHus, Y4acTKOB M oOTAeieHuid. OCHOBHBIE TEXHOJOrMueckue mMoToku. Cxema
ra3oBbIX, MMAPOBO3/YIIHBIX, BOJAHBIX M JJIEKTPUUECKUX KOMMYHHUKAIUU 11exa. OToIuieHue,
BEHTWJISIIIMSI U OCBEIIIEHUE B IIeXe
OIIK-2.2 CocraBiser u  odopmisieT  HaydHoO- | Ilepeuens meopemuueckux 60npocos:
TEXHHYECKUE OTYETHI, BbInonHsEeT | [ToCTaBIIMKN UCXOTHOTO CHIPHSL.
TpeOoBaHUs HOPMOKOHTPOJISI no | Tlopsimok mOArOTOBKM MCXOIHBIX MAaTEPUAJIOB K MIEpeIey.
pe3ynbraTtam POU3BOJICTBEHHON u | TexHomornyeckue KapTbl U TEXHOJOTMYECKHE WHCTPYKIMU HA H3TOTOBICHHE H3ICIUI
HCCIIEA0BATENIbCKOM 1eATeIbHOCTH COTJIACHO COPTaMEHTY, BBIITYCKAEMOMY IIEXOM.
[Tnan pa3menienust 060pyaoBaHus. Y CTPOICTBO U pab0Ta OCHOBHBIX arperatos.
OIIK-2.3 BreimonHsier 0030pbl  HaydyHO-TeXHUYECKol | Ilepeuens meopemuueckux 60npocos:

uHpopManuu pa3IuYHBIX KaTeropuii,
MOATOTABIMBACT MyOIUKAIIMH U PEIICH3UU TI0
TeMaThke MPo(ecCHOHATBHON ACATEIHHOCTH
B obnactu MeTaJLTyprUH u
METaI000padoTKU

CoBpeMeHHOE U MEePCIEeKTUBHOE Pa3BUTHE METAJUTYpruueckux 1exos B PO u 3a pydexom
0 KOMIIOHOBKE, COCTaBy 00OpYIOBaHMs, HHTEHCUBHOCTH TEXHOJIOTMYECKOIo Ipoliecca,
CBOICTBaM TOTOBOM NPOAYKLMH U APYTUM IoKa3zarenasiM. CpaBHEHHME CYILECTBYIOLIEH B
[[eXe TEXHOJOTMU U OOOpYAOBaHHSA C JIYUYUIMMH JOCTH)KEHHUSIMHM OTEYECTBEHHOM U
MHUPOBOI TEXHUKU U TEXHOJOTUU

OIIK-3 Cnoco0eH y4acTBOBATH B YIIPaBJeHUH NPO(PecCHOHATBLHOM AeITeJTbHOCTHIO, HCNO0JIb3Ys 3HAHUS B 00J1aCTH CHCTEMbI MEHEXKMEHTA Ka4ecTBa

MeHeq:KMEHT KadyecTBa

OIlK-3.1

AHanuzupyeT NpuuuHbl BOSHUKHOBEHUS
Opaka U HECOOTBETCTBYIOLIEH MPOAYKLIUU Ha
OCHOBHBIX U BCIIOMOT'aTeIbHbIX ONEpaLUsiX
TEXHOJIOTMYECKUX MPOIECCOB MPONU3BOJICTBA
METAJUIONPOIYKIIMH HIMPOKOT0 Ha3HAYCHUS

Ilepeuens meopemuueckux 60nPoOcos K IK3AMEHY:
1. CpaBuenue 3anagnoro (CIHA u Espoma)
KauecTRBY.

2. TpeOoBaHus Kk cucTeMe MeHe/PKMeHTa kadecTBa ctanaapToB ISO cepun 9000 u myTH ux
COOJIIOACHUS.

3. Mojens cUCTeMbl MEHEDKMEHTA KaueCcTBa, OCHOBaHHAs Ha MPOIIECCHOM ITOIXO0JIC.

4. TIpuHIMIIEI MEHEPKMEHTA KayecTBa B cOOTBeTCTBUU co ctanaapTom 1SO 9000:2000.

5. TpebGoBanus Kk cucteme MeHekMeHTa Kadecta ctangapra SO 9001:2000.

u Bocrounoro (SAmoHust) momxomoB K
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6. Cyrb, nenu, 3amaud M Meronsl Bceobmiero ympapieHust kadecTBOM. OCHOBHBIE
MPUHIUIBI pean3anui BeeoOrero yrnpasieHUs] KaueCTBOM.

7. OyHKUUU YIOpPaBIECHUS Ka4YECTBOM.

8. Ilopsmox co3maHMs CHCTEMBI MEHEKMEeHTa KaudecTBa. Pexkomenpamun 1SO  u
nonojiHeHus K pekomeraanusM ISO ¢ yuetom npaktuku opranusaiuii ctpan CHI.

9. Cyrb, 3HaUCHUE U UCTOPHUS BOZHUKHOBEHUS IPOLIECCHOTO MOAX0/1a.

10. Knaccuduxanusi, BUAbI U CXEMBbI IIPOLIECCOB OpPraHU3alMy, METO bl YIIPABICHUS UMU.
11. MeTozp! ynydlieHus! poLecCoB.

12. O6mue TpeboBaHMsI K TOKYMEHTALUU CUCTEMbl MeHeXKMeHTa kadecTBa (CMK).

13. Ilpunnmmst cozpanus nokymentanun CMK u ynpasnenus ero. PazpaboTka 10KyMeHTOB
«Muccusi, Bunenue u crparernueckuid mian passutusi» (MBuCIIP), «[lonutuka B o0nactu
kauectBay (I1BOK), «llenu B obmactu kauectBay (L[BOK).

14. Pazpabotka PykoBo/icTBa 110 KauecTBy.

15. Onucanue npoueccoB CMK opranuzanuu.

16. Beibop neneit u crparerun co3ganus CMK. Opranuzanus paGoT MO CO3[aHUIO0 U
BHeapenuo CMK.

17. Opranu3zanus pabot o coepuieHcTBoBanno CMK.

18. 3amaun, 00BEKTHI, METO/IBI M OpPTaHU3AIM KOHTPOJISI KauecTBa.

19. VicribiTaHus! IPOMBINIIEHHOW TTPOTYKITHH.

20. KoHTposb TOYHOCTM U CTaOMJIBHOCTH TEXHOJOTHYECKUX TIPOLECCOB. YTPaBICHUE
HECOOTBETCTBYIOIIEH MPOLYKIUECH.

21. Opranu3anus U MOpsI0K MPOBEACHUS paboT Mo oleHke pe3yabTatuBHocTH CMK.
22.Pomb, 3amaud W METOABI OIICHKH YIOBIETBOPEHHOCTH NOTpeOuTenei. McTouHuKH
uHpopManuu 00 YIOBIETBOPEHHOCTH MOTpeduTeneil, meronsl ee cbopa. ObOpaboTka U
aHanu3 nHdopmaluy 06 yI0BIETBOPEHHOCTH TIOTPEOUTEIICH.

23. Llenu, obnactu npuMeHeHus!, 3pHEKTUBHOCTh U CPENICTBA CTPYKTYPUPOBAHUS (PYHKLIUH
kadectBa (COK). Metoauka COK.

24. AHanu3 BUJOB U MOCIEACTBHH MOTCHIMAILHBIX 0TKa30B (FMEA).

25. [IpocThie MHCTPYMEHTHI KOHTPOJISI KaUeCTBa.

26. OcHoBHBIE 351eMeHTHI (hunocoduu kayectBa Tarytu. Moaenu npoueccos no Taryru.

27. CucrtemMa TIPOM3BOJUTENHHOTO OOCTYy)KMBaHUS O0O0OpPYIOBAaHUS C YYacCTHEM BCETO
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nepconana (TPM).

28. HanpaBienus u 3Tamsl pa3seprbiBanus TPM Ha npeanpusituu, opraHu3aius BHEIPEHUS
cucteMbl TPM, onienka ee 3(eKTUBHOCTH.

29. THCTpYMEHTBI M METOJMKH peanu3aniui « JKOHOMHOTO npousBoacTay (J11) .

30. Coneprxanune meronosorun «lllectb curm», 0COOEHHOCTH pealn3aluy, JTOCTOMHCTBA U
HE/IOCTATKH.

31. CoBmectHast peanu3anus koureniuii «lllects curm» (SiX Sigma) u «DKOHOMHOE
npousBozcTBoy» (Lean Production) .

32. Metoposorust BHEAPEHUsI CUCTEMBI «5S».

33. Comepxanue, pa3BUTHE, PA3HOBUIHOCTH OCHYMApPKWHTA. OTambl MPOBEICHUS
OCHYMAapKHUHTA.

34. MeTtoabl peanu3alii PeUHKHHAPHHTA.

35. PecTpykTypu3anus OpeAnpusaTHA 1 KOMIAHUH.

36. PazBuTHe KOHIENIINN yIIpaBIeHUS epcoHanoM. CrocoObl MOTHBAIUH MTEPCOHATA.

37. Ctpareruu ynpapjieHHUs 3HAHUSMHU.

38. YnpasieHue 3aTpaTaMy Ha KauyecTBO.

39. OneHka noTepb OT HU3KOIO KadecTBa MPOAYKIMHU (YCiyr) U 3((HEeKTUBHOCTH MPOEKTOB
€ro YIIyUIIeHHSI.

40. OnTuMu3anys ypoBHS Ka4ecTBa M 3aTPaT Ha HETO.

OIIK-3.2

[IpumensieT 3HaHUs B 00J1aCTU MEHEKMEHTA
KauecTBa JIJIsl PEIICHUs TPOU3BOICTBEHHBIX
3a/1a4 Ha MPEANPUATUSIX METaJUTyprUueCKOn
oTpaciu

Ilpumepvt npakmuyeckux 3a0anuil’
1. CocTaBbTe KOHTPOJIbHBIN JTUCTOK JIsl pETUCTPaLUU:

- U3MEPSAEMOT0 IapaMeTpa B X0JI€ MPOU3BOACTBEHHOIO IIPOLIECCA;

- BUJIOB /1€(DEKTOB;

- OLIEHKH BOCIIPOU3BOJUMOCTH U PabOTOCIIOCOOHOCTH MPOLIECCa;

MIPUYUH AePEKTOB;

- JIOKaJIu3auu 1e(eKToB.

2. I1o naHHBIM MOCTPOUTH KOHTPOJBHYIO KapTy JIJIsl KOJIMYECTBEHHBIX JTaHHBIX:
- KapTy CPEIHEro M pa3MaxoB MM BHIOOPOYHBIX CTAHAAPTHBIX OTKJIOHEHHH;

- KapTy UHJUBUIYaJIbHBIX 3HAUEHUH U CKOJIB3SIINX Pa3MaxoB;

- KapTy MEJIMaH 1 pa3MaxoB.

3. I1o 1aHHBIM MOCTPOUTH KOHTPOJIBHYIO KapTy ISl aJbTEePHATUBHBIX JAHHBIX:
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- Kapry JoJield HECOOTBETCTBYIOIIMX E€AMHMII TNPOAYKIUH WIM KapTy dYHCIa
HECOOTBETCTBYIOIIUX CIUHUIL;
- KapTy 4YHclia HECOOTBETCTBUH WJIM KapTy 4YHCIa HECOOTBETCTBUHM, MPUXOIALIMXCA HA
€IMHHUILY POTYKIIUH.
4. ]JlaTh 3aKII0YEHHE O Ka4eCTBE MapTHH NpoayKiuu 1mo Beidopke u3 10 mryk (N = 10), ecnu
TpeOOBaHUS IO HOPMATHUBHOW AOKyMeHTammu cieayromme: 160 < xj < 240 ycIoBHBIX|
€/IMHHII.
3amepennsie 3HaueHus: 160; 161; 162; 162; 170; 177; 180; 215; 220; 238.
Bce 3amepeHHbIC 3HAYCHUS YKIIAABIBAIOTCS B YCTAHOBICHHBIC HOPMBI.
5. Pazpaborath cucreMy (nepeBo) Lemneil.
6. CocraBuTh KapTy INpaB W OTBETCTBEHHOCTH 3a JIOCTFDKCHHE IIEJCH I OTICIIBHBIX
MOJIpa3IeJICHUI

OIlK-3.3 Pa3pabatpiBaeT MEpOTIPUSITHS 10 Ilpumepuvr npakmuueckux 3a0anuil.

COBEPIICHCTBOBAHUIO CHCTEMBI
MEHE[)KMEHTa KauecTBa C UCTIOIb30BAHUSIM
npo¢ecCHOHATbHBIX 3HAHUH U
MIPOU3BOJICTBEHHOTO OIBITA B 00JIACTH
METAJUTYPIHH U METaNI000paboTKH

1. Mexanuueckuii 1ex, paboras mo cucreme BUII, mmen 3a maTe Jer cruepyromue
TOKa3aTeIIH:

Ilokazarenn, I'ox
TBIC. IIT. 1 2 3 4 5

Kom-Bo 40,96 | 40,91 | 441 45,35 | 43,53
JeTaneu,

HpeI["I)SIBJ'IeHHI)IX
Ha KOHTPOJIb

Kom-Bo 40,36 | 40,91 | 43,86 | 4533 | 4550
JeTaneu,
HpI/IHSITI)IX C
IIepBOro
Hpe}II)f{BJ'IeHI/ISI

Omnpenenure mporteHT cnaun npoaykiuun OTK ¢ mepBoro npeabsBieHus!.

2. I/ICHOJ’IBSYSI TUIIOBOH BOIIPOCHUK CaMOOLICHKHU OLCHUTE CUCTEMY MCHCI)KMCHTA Ka4€CTBa
OpraHH3aIliH.

3. Pazpaboraiite man co3paaus CMK opranuzanuu mo oOpasiry.

4. TlpoBecTn aHaNW3 OPraHU3AIMOHHOW CTPYKTYpHI MPEANPUITUS U TPEJIOKUTH MYyTH €€
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COBCPUICHCTBOBAHUA B COOTBETCTBHUU C CUCTEMHBIM IIOJAXOA0M.

HpOI/l3BOI[CTBeHHaﬂ - TEXHOJOTHIECKas NMPpaKTUKa

OIIK-3.1 AHanu3upyeT NpUYMHBI  BO3HUKHOBEHUS | Ilepeuens meopemuueckux 6onpocos:
6paka M HECOOTBETCTBYIOLIEH nmpoaykinuy Ha | HasHadenue nexa. llman nexa. IIpoM3BOACTBEHHAs CTPYKTypa Li€Xa: OCHOBHBIC H
OCHOBHbIX H BCIIOMOTaTElIbHbIX orepauysx | BCTIOMOTaTeNbHbIE OTAENCHUA, y4aCTKH, PEKUMBI paboOTBl OTIENCHHI W YYaCTKOB.
TeXHOIOTHYECKHR MPOLECCOS MPOH3BOICTEA XapakTepucTuKa BbllTycKaeMoi mpoayKuuu. OCHOBHBIEC MOTPEOUTENN NMPOAYKIIHH. CXeMbl
TEXHOJIOTHYECKOro mporecca. Cxema pacnoyioKEHUsI OCHOBHOIO W BCIIOMOTATEIBHOTO
MCTAILIONPOAYKIIHI IITMPOKOTO HA3HATCHHA 000py/s0OBaHUs, Y4acTKOB M oTaeieHuid. OCHOBHBIE TEXHOJOTrMYeckue MoToku. Cxema
ra3oBbIX, MAPOBO3/IYIIHBIX, BOJAHBIX U AJCKTPUUYECKUX KOMMYHHUKanuil 1exa. OTorieHue,
BEHTWIALIMS M OCBEILICHUE B LIEXE
OIIK-3.2 [Ipumensier 3nanus B 001acTu MeHeHkMeHTa | Ilepeuens meopemuueckux 60npocos:
KAa4ecTBA JUIS PEIICHHS MPOU3BOACTBEHHBIX | [IOCTABIIMKH HCXOJHOIO CHIPBSL.
337129 Ha MPENPUATHIX METALTyPrHuecKoil [TopsiioK MOATrOTOBKM UCXOJHBIX MAaT€pPUANIOB K IEpeeny. }
oTpacim TexHomOrUYECKHE KapThl M TEXHOJOTUYECKUE HHCTPYKIIMH Ha W3TOTOBIICHUE W3JICIIHMA
COTJIACHO COPTaMEHTY, BBIITYCKAEMOMY LIEXOM.
[Tnan pazmenienus 060py0BaHus. Y CTPOMCTBO U pabOTa OCHOBHBIX arperaros.
OIlK-3.3 Pa3pabatreiBaer MEPOTIPUSATHS 1o | Ilepeuenv meopemuueckux 60npocos:
COBEPLICHCTBOBAHUIO cuctempr | COBpeMEHHOE U TIEPCIIEKTUBHOE Pa3BUTHE METaLTypruueckux 1exoB B PO u 3a pydexxom

MEHE/KMEHTa KadecTBa C MCIIOJIb30BaHUIM
npo¢eCcCHOHATBHBIX 3HaHUH "
IIPOM3BOJICTBEHHOTO  OMbITa B  OOJIACTH
METAJUTYPIHH U METAII000paboTKH

M0 KOMIIOHOBKE, COCTaBy OOOpYyIOBaHMS, HHTEHCUBHOCTH TEXHOJIOTHYECKOTO IMpoliecca,
CBOMCTBaM TOTOBOW MPOJYKIIMU U JIPYyruM MokazaTensiM. CpaBHEHHE CYIIECTBYIONIEH B
[[eXe TEXHOJNOTUU W OOOpYAOBaHUSA C IYUIIMMHU JOCTHIKEHHSIMH OTEYECTBEHHOW U
MHPOBOM TEXHUKH U TEXHOJIOTHUHI

OIIK-4 — ciocoGeH HAXOAMTH U NepepadaThIBaTh HH(OPMALUIO, TPeOYyeMYIO ISl MPUHATHSA pellleHHii B HAYYHBIX HCCJIEe0BAHUIX U B PAKTHYECKOMH
TeXHMYECKOH J1esiTeJIbHOCTH

MeTom0J10THsI H METOIbI HAYIHOI0 HCCJICA0OBAHUA

OIlK-4.1

ITpon3BOIUT MOUCK, aHAJIU3 U CUHTE3
nH(popMauu s pa3pabOTKU U IPUHATHUS
pelIeHnI IPY TPOBEIEHUH HAYUHBIX
HCCIIEA0BAHUMN U OCYIIECTBICHUS
npoecCHOHATLHOMN JIeATEILHOCTH B

Ilpumepnolii nepeuens meopemuueckux 60npocos:

1. ITonsiTue HAy4YHOrO METOAA.

2. O0uieHay4HbIe METOABI M UX TPUMEHEHHE.

3. TeopeTnuecKkuil ¥ SMIMPUYECKUI YPOBHU HAYYHOI'O UCCIEAOBAHUS.
4. CymHocTh, IpUpo/ia ¥ cuenuduka HayyHOro TBOPUYECTBA.
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00J1aCTH METAJUTYPTUU U METaI000pabOTKH

5. IloHsATHA METOAOJIOTUH U METOAUKH HAYYHOI'O UCCIIEIOBaHUS.
6. MeTomonorndeckasi KyJbTypa y4€HOTO U UCTOYHUKHU €€ (POPMUPOBAHUSI.
7. Kputepry HOBU3HBI HAYYHOI'O UCCIIEOBAHUSI.

8. OCHOBHBIC MPUHIMIBI U MpaBuiIa cOOpa, aHanNW3a W CHUCTEMATH3AIUM WH(POpMAIUU B

MPEAMETHON 00IaCTH METAILTYPTHH U METAINTIOOPaOOTKH.

OIIK-4.2

Hcnonb3yeT npodeccroHanbHbIe 3HAHUS IS
CpaBHEHUS, KJIacCU(DUKALMH 1
npeoOpa3oBaHus HHPOPMAIUH,
HEOOXOIMMOI JIJIs COBEPILICHCTBOBAHHS
OCHOBHBIX U BCIIOMOT'aTCJIbBHBIX OHepaHI/Iﬁ
TEXHOJIOTHYECKHUX MPOLIECCOB MPOU3BO/ICTBA
MCTAJUIONIPOAYKIHH IINUPOKOTO HASHAUYCHUA

Ilepeuens 3a0anuii 014 pewienus 3a0au é npeOMemHou 0oaacmu:

1. Ha MNpUMEPEC TCXHOJOI'MYCCKHUX IIPOLECCCOB IIPOU3BOACTBA MeTaJ'IJ'IOI/I3,I[eJ'II/II7I IMPpUBCIAUTC]

apTyMEHTHI, TOKA3bIBAIOIIME U TTOITBEPKIAIONTUE CIICTYIONINE ITOTOXKCHIS:

- METOJ] UrpaeT pyHIaMEHTAIBHYIO POJIb B )KU3HU HAYKH, CHMBOJIU3UPYS IYTh K 3HAHUIO;
- COTJIACHO MCCIICIOBAHMSM B 00JIaCTH (GUIIOCOPHH HAYKU, METO/ CIMTACTCS HauboJee
XapaKTEPHBIM HaIpPaBJICHUEM, ONIPEIENISICT BCE HAYYHOE MUPOBO33PEHHE.

2. HazoBure u onpenenure Gpuitocohckre METo Ibl, KOTOPHIC HCITOJIB3YIOTCS KaK
OCHOBOIIOJIArAIONINE TIPU pa3pabOTKe U COBEPIICHCTBOBAHKS OCHOBHBIX U
BCITIOMOI'aTCJIbHBIX onepaulxlﬁ TCXHOJIOTMYCCKUX MMPOLUECCCOB ITPONU3BOJACTBA
METaJUTOTPOTYKIH ITUPOKOTO Ha3HAUCHHSL..

3. B coBpeMeHHOI1 HayKe OT/ielbHbIE HayYHbIE JUCLIUILIMHBI CYHIECTBYIOT Ha
AMITUPUIECKOM U TEOPETHUECKOM YpOBHsIX. Kak 3T0 MposBiseTcs B METaLTyprudecKon
oTtpacnu?

4. [Touemy SMITUPHUYECKOE TIO3HAHUE CBSA3aHO C MHIYKTHBHBIM MeTooM? JloKakuTe Ha
MpPUMEPAX TEXHOJIOTUYECKHUX TPOLIECCOB POU3BOCTBA METATUTOM3ACIIHIA.

5. UeM OTIIMYAIOTCS CUCTeMAaTU3aluK oT kiaccudukanuii? [IpuBenuTe npuMepbl
MIPUMEHECHHSI METOJIOB KJIACCH(DUKAIIUU ¥ CHCTEMATU3aIIUH METAJUTONPOTyKITHH.

OIlK-4.3

IIpumeHsieT cylecTByoIMe
METOJI0JIOTUYECKUE TIOJIXOIbI JJIs
CTPYKTYpUPOBaHHUs, CUCTEMATU3ALINH,
XpaHEeHus U nepeaadu nHpopMaIuu,
TpeOyeMoii /isl peleHus IUPOKOTo CIIeKTpa
3a/1a4 B MPAKTUYECKON JeSITeNbHOCTH

Ilpumepnulii nepeuens mem nUCbMEHHHIX UHOUBUOYATLHBIX 3A0AHUIL.
. [lonsiTrie HayuHOTrO (paxTa.

. IlonsiTHe 1 TpeOOBaHUs K HAyYHOU THUIIOTE3E.

. HayuHoe noxa3aTenbCTBO U ONPOBEPKEHHE.

. IlonsiTHE ¥ BUIBI TEOPUH.

. OGocHOBaHUE aKTYaIbHOCTH UCCIIEIOBAHUSI.

. OOBEKT U MpeaIMeT UCCIIeTOBAHMS.

. @opmynupoBaHue NpoOIEeMbl UCCIETOBAHUS.

. Iloxazareny HOBU3HBI HCCIIEN0BaHUS.

OO B~ W=
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OCHOBBI HAYYHOH KOMMYHUKAIUHA

OIIK-4.1 IIpon3BOAUT OUCK, aHAIU3 U CUHTE3 Ilpakmuueckue 3a0anus:
uHpopManuu A pa3pabOTKH U MPUHITHS 1. Tlpaktnyeckass pabora Ne3 «l[IpumMeHEHHE BO3MOXHOCTEH COBPEMEHHOTO OHJIAH-
peLICHUIT TP IPOBEICHNH HAYYHBIX MPOCTPAHCTBA B ITPOLECCE HAYYHBIX KOMMYHUKALIUI.
UCCIIEIOBaHUI U OCYIIIECTBIICHUS
npodeccCHnoHATEHOM JIeATEIIEHOCTH B
00JacTH METALITYPTUH U METAIII000pabOTKH
OIlK-4.2 Hcnonp3yer npodeccuonanbubie 3HaHus 1711 | Teopemuueckue 6onpocwl:
CpaBHEHHUS, KJIaCCU(PUKALIUU U 1. DnexTpoHHbIe OMOINOTEYHbIE CUCTEMBI
npeoOpa3oBanus HHGOPMAITUH, 2. PedeparuBnbie 06a3pl maHHBIX Web of Science u Scopus, PUHII. Tlouck u aHamm3
HE0OXOTUMOM ISl COBEPILICHCTBOBAHMUSI uH(bopMaLHH.
OCHOBHBIX ¥ BCTIOMOTATEIbHBIX ONEpAIIAi
TEXHOJIOTUYECKHX MPOIECCOB MTPOU3BOJICTBA
METAJIONPOTYKITUU IIIMPOKOTO HA3HAYCHUS
OIIK-4.3 [Ipumensier cymecTByromue Teopemuueckue eonpocei:

METOAO0JOTUYECKHE MOAXObI JUIS
CTPYKTYpUPOBaHHUs, CUCTEMATU3ALIUH,
XpaHEHUs U nepeaadu nHpopMaiuu,
TpeOyeMoii JUIsl pelIeHns IUPOKOTo CIIeKTpa
3a/1a4 B IIPAKTHYECKON EATEIBbHOCTH

1.  TloHsATue Hay4HON KOMMYHUKAIMH, clieU(UKa HAyYHOU KOMMYHHMKAIIH.
2. OyHKIIMM HAyYHOH KOMMYHUKALIUH.

3. Bunsl u cpeacTBa Hay4HOH KOMMYHUKAITUH.

4.  Knaccuueckue M MHHOBAIMOHHBbIE (DOPMBI HAYYHOH KOMMYHHUKAIUH.

5.  VYcTHas HaydHas KOMMYHHKaIUS.

Hp0H3B0}ICTBeHHaﬂ - TEXHOJIOTUIECKAs IPAKTHKA

OIlK-4.1

[Tpon3BOIUT MOUCK, aHAJIN3 U CUHTE3
uHbopManuu A pa3pabOTKH W HPUHATHA

peumieHui  Opu  OPOBEIECHHH  HAYYHBIX
UCCIIeTIOBaHUI u OCYIIECTBICHUS
npodecCuoHAITBHON JeSATeTLHOCTH B

00JIaCTH METAJUTYPTHH U METaNI000paboTKH

Ilepeuens meopemuueckux 6onpocos:

Haznauenne nexa. Ilman nexa. IIpom3BoiacTBEeHHass CTPYKTypa Ii€Xa: OCHOBHBIE H
BCIIOMOTaTeNbHbIE OTIEJCHMS, YYacCTKH, PEXHUMBbI pabOThl OTAENEHUN M Y4acCTKOB.
XapakTepuCcTUKa BhITyCKaeMOH mpoayKiuu. OCHOBHbIE TOTPeOUTENH MPOAyKIUU. CXxeMbl
TEXHOJIOTUYECKOro mnpornecca. Cxema pacloyioK€HUs OCHOBHOI'O M BCIIOMOIATEIbHOTO
000pyI0BaHuUs, y4acTKOB W otTaesneHuil. OCHOBHBIE TEXHOJOrM4Yeckue MoToku. Cxema
ra3oBbIX, IAPOBO3AYIIHBIX, BOJHBIX U JEKTPUUECKUX KOMMYHUKaUMW nexa. OToIuieHue,
BEHTWISILIMS U OCBEILIEHUE B IIEXe




Koo

HH()MKClWlOp oocmudicenus KomnemeHyuu

Oyenounvle cpedcmsa

uHouKamopa

OIIK-4.2 Hcnonw3yeT npodeccronanbHble 3Hanus 1iis | Ilepeuens meopemuueckux 60npocos:
CpaBHEHUS, KJ1acCupUKauu u | IlocTaBIIMKY MUCXOAHOTO CHIPbSI.
npeoOpa3oBaHus uHpopmaruy, | [Topsimok moAroTOBKUA UCXOAHBIX MATEPHATIOB K IIEpEeIy.
HEoOXOMUMOM i COBEpIICHCTBOBaHUS | TexHomornyeckue KapThl U TEXHOJOTMUYECKHME WHCTPYKIMH HA HW3TOTOBJICHUE W3IEIHA
OCHOBHBIX M BCIIOMOTaTEJIbHBIX OIEPALUil | COIIACHO COPTAMEHTY, BBIITYCKAEMOMY LIEXOM.
TEXHOJIOTHYECKUX TpoLeccoB mpou3BojcTBa | [lman pazmenienus 060pynoBanus. Y CTpOMCTBO U pab0Ta OCHOBHBIX arperaTos.
METAJUIONPOAYKIIMH IIUPOKOT0 HA3HAYEHUS

OIIK-4.3 [Ipumensier cyuiectByrowmue | Ilepeuens meopemuueckux 6onpocos:
METOA0JOTUUECKHE MOXO0/bI 1151 | CoBpeMeHHOE U NIEPCIEKTUBHOE PA3BUTHE METALUTYPrUuYecKuX 11exoB B PD u 3a pydexom
CTPYKTypupOBanus, CUCTEMATHU3allMH, | ;0 KOMIIOHOBKE, COCTaBy OOOPYIOBaHMs, UHTEHCUBHOCTH TEXHOJOTHYECKOro Mpolecca,
XpaHeHuss ¥ 1epenayn  uHpopmanmu,

TpeOyeMoii [Tl peIIeHus IUPOKOTO CIIEKTpa
3a/1a4 B IPAKTUYECKOU JEATEIbHOCTH

CBOMCTBaM T'OTOBOI MNPpOAYKIIMU U APYTI'MM I1OKa3aTCIIsIM. CpaBHeHI/Ie CymeCTBYIOH_[eﬁ B
Oexe TCEXHOJOIrnu H O60py,Z[OBaHI/I$I C JIydlIMMHU JOOCTHKCHUAMU OTECUYECTBCHHOH H
MHpOBOﬁ TCXHUKH U TCXHOJIOTHH

OIIK-5 — cioco0eH OlleHUBATH Pe3yabTAaThl HAYYHO-TeXHMYECKHUX Pa3padoToK, HAYYHBIX HCCIe0BAHUNH U 000CHOBBIBAThH COOCTBEHHbIN BBIOOP,
CHUCTEMATU3HPYS H 000011asi JOCTHKEHHUSI B 0TPAC/IM MeTAJIYPIMH M CMEKHBIX 00/1aCTIX

MeTo10.10THsI H METOAbI HAYYHOT 0 UCCIIEIOBAHUS

OIIK-5.1 IIpoBoaUT Hay4HBIE HCCIIENOBAHUS IS Ilpumepnulii nepeuens meopemuuecKux 60npocos:
TOJTy4YeHHs! 0a3bl JaHHBIX O CBOMCTBAX 1. TunoBasi CTpyKTypa BBIIIOJIHEHUSI HAYYHOT'O UCCIIEJOBaHMSI, XapaKTEPUCTHKA BCEX
MCTAJIONSNICITHH HIMPOKOTO HA3HAYCHUA € sranoB. Ha npumepe pa3paboTKH TEXHOIOTHYECKUX TIPOLIECCOB MPOM3BOICTBA
nocyenyroiei 00padboTKoM, aHAIU30M U .
9 METAJJIOU3AEINH IUPOKOTO Ha3HAYEHUS.
MHTEPIIPETALMEN MTOJIyYEHHBIX PE3YyJIbTATOB . .
2. HayuHbIif maciopt pe3y/ibTaToB MIPOBEACHUS HAYYHbIX UCCIEI0BaHUNA. AHAIN3 OCHOBHBIX
MOJIO’KEHUH ITacTopTa HayyHOU crienuanbHocTH «O0paboTKa METAIIOB JaBICHUEM).
OIIK-5.2 OueHuBaeT pe3yabTaThl HAYYHO- Ilepeuens 3a0anuii 0na evipadoOmMKu NPAKMUYECKUX YMEHUTL

TEXHUYECKUX Pa3pabdOTOK MO COBOKYITHOCTH
METO0JIOTMYECKHX MPU3HAKOB JUIs BEIOOpa
ONTUMAJIbHBIX PEUICHUH 110
COBEPILICHCTBOBAHNUIO CYILECTBYIOIINX
TEXHOJIOTUYECKHUX MPOLIECCOB B
METAJLITyPrUUeCKON OTPacIu U CMEXKHBIX

U npuoOpemenus HaBbIK08 8 peuleHUuU 3a0ay 8 npeoMemnoll ooaacmu:
1. Kakue BapuaHTBI NOIy4YE€HNs HOBBIX HAYYHBIX PE3YJIbTATOB U UX OLIEHKU BaMm n3BecTHBI?
[IpuBeauTe npuMepsl O COBEPILIEHCTBOBAHUIO TEXHOJIOTHYECKHX MPOLIECCOB IPOU3BO/ICTBA]
METAJJIOU3AEINN IUPOKOTO Ha3HAUEHUS.
2. OnumuTe HAyYKOMETPUYECKHE IOKa3aTeJd B COBPEMEHHOM HAyyHOW J1eATeNIbHOCTH.
CpaBHUTE MEXIyHApOJHbIE MHAEKCHl IUTUPOBAHUSA U MHAEKC Xupwa. IIpoBegure anamus
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obnacTsx HAlpaBJICHUN TOBBIICHUS 3HAUYCHWH HAyKOMETPUYECKUX IIOKazaTeled B IPEIMETHOMN
00JIaCTH METAJUTYPTUH U CMEKHBIX 00JIaCTAX.
OIIK-5.3 Cucremarusupyer u 000011aeT OMBIT JUIs Ilpumepnulii nepeuens mem nUCbMEHHHIX UHOUBUOYATbHBIX 3A0AHUIL.

000CHOBaHUS BBIOOPA ONTUMAIBHOTO
peleHust pH pa3padoTKe HHHOBAIIMOHHBIX
TEXHOJIOTUIECKUX MPOIECCOB B 00JIaCTH
METALTYPrUH U METAIII000paboTKH

Pa3zpaboraTh npeioKeHUsT 1O COBEPIICHCTBOBAHHUIO CYIIECTBYIOIIMX TEXHOJIOTHYCCKUX
MIPOLIECCOB MPOU3BOICTBA METAIION3ACIUI IMPOKOTO HA3HAYCHUS U MIOKA3aTh IPUMEHEHHE
CIICAYIONIMX  METOJOJIOTMYCCKMX  TOHATHH  JUisi  pa3pabOTKM  HMHHOBAIMOHHBIX
TEXHOJOTHYECKHUX MPOIIECCOB B 00JIACTH METAJUTYPTrUU M METaI000pa00TKH:

. AKTyalbHOCTh HAyYHOT'O MCCJICIOBAHUSI.

. O0BEKT U npeaMeT HAyYHOTO UCCIICIOBAHMUS.

. ®opmynupoBaHue MPOOIEMBbI HCCIICIOBAHUS.

. ®opMyIUpPOBKA [N HAYIHOTO UCCIICOBAHMS.

. 3a71auu HAYYHOTO UCCIICIOBAHMS.

. Kpurepun HOBU3HBI UCCIIEI0BAHMSL.

. MeTo1pI SMIUPHYECKOTO MCCIICI0OBAHN.

. MeToIpI TEOPETUIECKOTO UCCIICIOBAHMSL.

. OGocHOBaHME aKTYaTbHOCTH UCCIICIOBAHMUS.

10. IToka3aTenn HOBU3HBI HCCICAOBAHUS.

O 0 10 DN W~

IIpoexTHpOBaHNE U TEXHOJIOTHYECKAS MOAEPKKA HHHOBAIIMOHHOI 1eSITeIbHOCTH HAYKOEMKUX MPOU3BOJCTB

OIIK-5.1 [IpoBOaUT HAyUYHBIE UCCTETOBAHUS IS Teopemuueckue 6onpocwl K 3aueny
MoJTydeHus: 6a3bl JaHHBIX O CBOMCTBAX 1. Meroponoruueckue TPU3HAKK Ui BBIOOpAa  ONTHUMAIBHBIX  PEIICHUW  TI0
METAJUION3/1EIINHA IIUPOKOTO HA3HAYEHUS C COBEPIICHCTBOBAHUIO CYIIECTBYIOIIHUX TEXHOJOTUYECKHUX IPOLECCOB B METAILUTYPrUYECKON
nociuenyomueit 00padoTKol, aHaIU30M U OTpaciii U CMEKHBIX 00acTsIX.
WHTEpIpeTareil MOTyIeHHBIX pe3yabTaToB | 2.  DyHKIMH U CBOWCTBA HMHHOBAITHI.
3.  «/HHOBauUs», «<N300pETEHUEY, COTKPBITUE.
4, CucreMa HHHOBAIIMOHHOU IEITEILHOCTH.
5. OcHoBHBIE 3Tallbl HHHOBAIIMOHHOTO TIpOIlecca.
6. CymHocTh QpyHIaMEHTATHHBIX U TIOUCKOBBIX HAYYHO-HCCIEIOBATENBCKUX PadoT.
7.  CymHOCTb NPUKIATHBIX HAYYHO-HCCIEI0BATENbCKUX Pa3paboToK.
8.  ONBITHO-KOHCTPYKTOPCKHE M dKCIIEpUMEHTAIbHBIE pa3padoTku. Kommeprmanm3armsi.
OIIK-5.2 OrieHuBaeT pe3yabTaThl HAYIHO- Teopemuueckue 6onpocwl K 3auenty
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TEXHUUYECKUX Pa3padOTOK Mo coBOKynmHOCTH | 1. B uem oTinuune mpaBa MpOMBIIIJIEHHOW COOCTBEHHOCTH U MATEHTHOTO MpaBa.
METOJIOJIOTUYECKUX MPU3HAKOB JUIs BeIOOpa | 2. M3  kakoro MeEXIyHapOJAHOTO JIOKYMEHTa 3alMMCTBOBAaH TEPMHUH  <«IIPaBO
ONTUMAJIbHBIX PEIICHUHN 110 MIPOMBIIIJICHHONW COOCTBEHHOCTHY.
COBEPIIEHCTBOBAHUIO CYIIECTBYIOIINAX 3. Kakme cocraBel mpaBoHapylieHuWi ucnonb3oBanusi PUJ] Bel Moxere Ha3BaTh B
TEXHOJIOTHYECKUX MPOLECCOB B IPaKJaHCKOM IIpaBe.
METaJUTyPTHUECKOU OTPACIIU U CMEKHBIX 4.  HazoBuTE OTIIMUYUTENBHBIC MPU3HAKUA «HOY-XAy».
o0nacTax 5. Bosmoxno nu wucnonb3oBatb PUJ[ 6e3 paspemieHuss aBTOpa U BBIIIATHL €My
BO3HArpakJAeHUs.
6.  Bo3MoxHO 1 ucnonb3oBath P/ 6€3 TUIIEeH3MOHHOTO COTJIAIICHUS.
7. Kakumu TpaBOBBIMH MEXaHU3MaMH OOECIeYHMBACTCS 3alluTa pa3padoTyrKa Oa3bl
JaHHbIX. YTO Takoe «IuiaruaT».
OIIK-5.3 CucremaTu3upyeT ¥ 0000IIaeT OIBIT JIJIs Ilpakmuueckue 6onpocwl K IK3AMEHY

000CHOBaHHUs BLIOOpA ONTHMAIBHOTO
perieHus mpu pa3paboTKke MHHOBAIIMOHHBIX
TEXHOJIOTUYECKHX MPOIECCOB B 00JIACTH
METaJUTYPTHH B METAILIIO00pabOTKH

1.  Pa3pabotaiite ¢ npumenenueM QForm 2D/3D mporiecc nmpokaTku JIMCTOB ¢ peOpaMu
KECTKOCTH.
2.  PaspabGoraiite ¢ mnpumenennem QForm 2D/3D mpomecc mNpokKatkud JHCTOB C

(YHKIIMOHATIBHBIMU TOBEPXHOCTSAMHU.

3.

Paspaboraiite ¢ mnpumenenuem QForm 2D/3D mporecc mNpoKaTKu JTUCTOBBIX

3aroTOBOK U MX MOCIEAYIOLIEH poOOTH3NPOBAHHON MHKPEMEHTAIBHON (POPMOBKHU.

HpOI/I3B0}1CTBEHHaﬂ - TEXHOJOIHYECKasl IIPaAaKTUKA

OIIK-5.1

[IpoBoauT Hay4yHBIE HCCIEAOBAHUSA IS
nmoydeHus: 0a3bl JIaHHBIX O CBOMCTBax
METAJION3ACTUN MIMPOKOTO HAa3HAUYECHUS C
nocienyromed 00pabOTKOM, aHAIM30M U
WHTEPIIPETAIMEH MOIYYSHHBIX PE3yIhTaTOB

TCOPCTI/I‘ICCKI/IG BOIIPOCHI:

1.

Ha3naueHne M yCTpOMCTBO HAarpeBaTEIbHOM IEYM M ydacTKa KOHTPOJISI 3arOTOBOK

nepea NpOKaTHBIM CTAHOM.

2.

UYepHoBasgs rpynma NIPOKAaTHBIX KIETEM MW YCTPOMCTBA MOJNEPKAHHUS PEKAMA

HaTSDKEHUS TpoKaTta npu JiedpopMarnuu

3.

[IpomexxyTouHast rpymma IPOKaTHBIX KJIETEH M yCTPOMCTBA MOAJIEPKAHUS pPEKUMA

HaTsDKEHUS NPoKaTa MpH JieopMaluu.

4.

UucrtoBas rpymnma MOpPOKATHBIX KIETEH M YCTPOMCTBA MOJAECPKAHUA PEKAMA

HaTsAKCHUS IIPpOKaTa Ipu ,Z[C(I)OpMaI_II/II/I

5.

CnocoObl  OTHENKM  TOTOBOTO  MpoKata  JUIsl  HPHUJAHUS  TOBBIIIEHHBIX

OKCIUTYaTallTHOHHBIX CBOMCTB IIPOAYKIIHHU.
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OIIK-5.2 OuieHuBaeT pe3yJIbTaThl Hay4yHO- | Ilepeuens meopemuueckux 60npocos:
TEXHUUYECKUX pa3pabOTOK MO COBOKYMHOCTH | [TocTaBIIMKM MCXOTHOTO CHIPHS.
METOJIOJIOTUYECKUX TPU3HAKOB Juist BbIOOpa [ Ilopsaok moAroTOBKM MCXOIHBIX MaTepUANIOB K MEepeieny.
ONTUMAJIBHBIX penieHui o | TexHonornyeckue KapTbl U TEXHOJIOTMYECKHE WHCTPYKIMU HAa M3TOTOBJICHUE W3JEIUN
COBEpIICHCTBOBAHUIO CYLIECTBYIOIIUX | COTJIACHO COPTAMEHTY, BBIITYCKAaEMOMY L[EXOM.
TEXHOJIOTHYECKUX MIPOLIECCOB B | [lnan pa3memienus o6opynoBanus. Y CTpOMCTBO U pabOTa OCHOBHBIX arperaTos.
METAITyPrUuecKkoil OTpaciu M CMEXKHBIX
o0acTsax
OIIK-5.3 Cucrematuzupyer u 0000maer onbIT ais | Ilepeuens meopemuueckux 60npocos:

000CHOBaHUS BbIOOpa ONITUMAIILHOTO
peleHusi pu pa3paboTKe WHHOBAIMOHHBIX
TEXHOJIOTUYECKHAX TIPOLIECCOB B  O0JIACTH
METALTYPrUH U METAIII000paboTKH

CoBpeMeHHOE U MEPCIEKTUBHOE Pa3BUTHE METAUTypruueckux 1exoB B PO u 3a pydexxom
[0 KOMIIOHOBKE, COCTaBy OOOpYyIOBaHUS, HHTEHCUBHOCTH TEXHOJOTHYECKOTO IMpoliecca,
CBOMCTBAM TOTOBOM MPOAYKIIMU U APYrUM TokazatensMm. CpaBHEHHE CYIIECTBYIOIIEH B
[[eXe TEXHOJOTUU U OOOpYAOBaHUSA C IYUIIMMH JOCTH)KCHHUSIMH OTEYECTBEHHOH U
MHPOBOW TEXHUKH U TEXHOJIOTHUHU

MNPOPECCHUOHAJIBHBIE KOMIIETEHIIUHN

IIK-1 - cnocodeH 000CHOBAHHO ONpPEacJasATbL OPraHu3aliMOHHLIC U TEXHHYECKHUE MEPDI IO BBINTYCKY MHHOBAIIMOHHBIX BU/IOB IIPOKaTa YE€PHLIX U
INBE€THBIX MECTAJJIOB H CILIABOB INPOU3BOACTBCHHBIMHU NOAPA3ACJICHUSIMU

CoBpeMeHHbIe IPO0JIeMbl METAJUIYPrud U MaTepuaioBedeHUsl

[IK-1.1

[TpoBOAUT MapKETHUHTOBBIE HCCIICIOBAHUS
Hay4YHO-TEXHUYECKOH MHPOpMAINH;
JTUArHOCTUPYET OOBEKTHI MPOKATHOTO
MIPOU3BO/ICTBA HA OCHOBE aHAJIW3a HAyYHO-
TEXHUYECKON MH(MOPMAIIH O
TEXHOJIOTHYECKUX MPOIeccax

Ilepeuens meopemuueckux 60npocos K IK3ameny:
1.ITpoGnemMbl MeTaJUTypTrUYecKUX MNpeanpusTHi (Ha NpUMepe OCBOCHMS MPOM3BOJICTBA
MHHOBAIIMOHHBIX BUOB METAJIJIONIPOKATA).
2.VIHHOBaTHKa B METAJUTyprUYECKON OTPACIH.
3.AKTyallbHBIE TIPOOJIEMBI TPOW3BOJACTBA HOBBIX BHJIOB METALIONPOKATa MIMPOKOTO
Ha3HAYECHUS.
4.CoBpeMEHHOE COCTOSIHME U BEAYIIHE TEHACHLUU Pa3BUTHUS TEXHOJIIOTUYECKUX MPOLECCOB
MIPOU3BO/ICTBA METAJUIONPOKATa B MHTEpecax oOecredyeHus: MoTpeOHOCTeN BHYTPEHHEro U
BHEIIHETO PHIHKOB.
5.0OCHOBHBIE  HaIpaBJICHUS CO3/IaHMsI  DKOJIOTUYECKH O€30MacHBIX IPOU3BOJCTB,
OTJIMYAIOIIMXCS BBICOKOM TIIyOMHON mnepepabOoTKHM MaTepuana Ha OCHOBE KOMIIJIEKCHOTO
HCII0JIb30BAHUS BCEX €r0 KOMIIOHEHTOB, UCKIIYAIOIINX HAKOIJIEHUE OTXO0B.
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IK-1.2 YcTaHaBIMBaeT CBSI3H MEXKY Ilepeuens 3a0anuit 014 pewienus 3a0ay ¢ NPeOMemHoI 0daacmu:
TCXHONOIHUCCKUMH ITPOLICCCaMH U 1. CocraBbTe (pa3paboTaiiTe) MPOEKT MPOrpaMMbl PaCIIUPEHUs] COPTAMEHTa MPOU3BOJCTBA
00BEKTaMHU IIPOKATHOTO NPOU3BOJCTBA CO METAJUIONPOKATA C LIEJNbI0 CHUYKEHHSI SHEPreTUYECKUX 3aTpaT HAa IMPOU3BOJICTBO KOHEUHOU
CBOMCTBaMU FOTOBOM MPOIYKIIMH, ChIPbS U IPOIYKIIHH.
pacxXoJHbIX MaTCPpUAJIOB, COCTABOM, 2. AHanu3 COBPEMEHHBIX METOOB HMCCIEIOBAHUS M UCHBITAHUNA MaTepHajoB, METALIOB U
CTPYKTYpPOil MeTaIlIa 1 HU3HYECKUMH, CILJIABOB, C LIEJIbIO IIPOrHO3UPOBAHUS UX CTPOCHUS U CBOMCTB.
MCEXaHNCCKUMU, XUMUYCCKUMU, 3. CoBpeMeHHBIE JOCTHKEHHSI B OOJIACTH MOBEPXHOCTHOTO YIPOYHEHHS METAJUIOM3ICIIHIA,
TEXHOJIOTUIECKUMU 1 SKCIUTYaTAlMOHHBIMU | [IOBBIICHUS HMX KOPPO3MOHHOM CTOMKOCTM M NpPHJaHMA MaTepuallaM IIOBBIIICHHBIX
CBOMCTBaMH SKCILTYaTallHOHHBIX CBOMCTB.

IIK-1.3 IIprMeHsieT OCHOBBI TEOPUH ITPOLIECCOB 3aoanus na pewenue 3a0ay u3 npogeccuonanbHol odnacmu,

00pabOTKM MaTepHajIoB MPU PELHICHUN
TEXHOJIOTHYECKHX 3324 IPOKATHOTO
HPOU3BO/ICTBA.

PaccunTbiBaeT OCHOBHBIC TEXHOJIOTUUECKHE
HPOLIECCHI TPOKATHOTO MPON3BOJICTBA

KOMRJIEeKCHbIE 3A0aHUA:

1. [IpuBeauTe npuMepsl HOBOBBEACHUN (MEPONPUATHIL), 0OECTIEUNBAIOLIE
npeoOpa3oBaHue NPEeANPUIATUI MeTaTyprudeckoi orpacinu Poccun B TMHAMUYHO
Pa3BUBAIONIYIOCS, BEICOKOTEXHOJIOTHYHYIO, 2P PEKTHBHYIO 1 KOHKYPEHTOCTIOCOOHYIO
0Tpacilb, UHTETPUPOBAHHYIO B MUPOBYIO METAJLIyPTrHIO.

2. OCHOBHBIE U BCIIOMOTaTeIbHbIE MaTepUaIbl, HCTIONb3yEMBbIE JIJIsl IPOU3BOACTBA
METAJIJIONPOKaTa IMPOKOro HazHadeHus. [I0Tokn MaTepuanoB B TEXHOJIOTUYECKUX
poleccax Mpou3BOACTBA METAIIONPOKATA.

Teopml CHCTEM H eé MPUJI0KCHUSA

IK-1.1 IIpOBOAUT MapKETUHIOBBIE HCCIIEIOBAHUS Ilepeuens meopemuueckux 60npocog K IK3ameny:
Hay4YHO-TEXHUUYECKOW MH(pOpMaLUY; Omnpenenenue cucTeMsl
JTUarHOCTUPYET OOBEKThI MPOKATHOTO OO6mas kmaccupuKanus CUCTEM.
IIPOU3BOJICTBA HA OCHOBE aHAJIN3a HAyYHO- Onpenenenne TEXHUYECKON CHUCTEMBI
TEXHUYECKON MHPOpMAIIH O [TonsiTHe PyHKIIMOHAIBHOCTh TEXHUYECKON CUCTEMBbI
TEXHOJOTUYECKHX IIPOLECCaX
IK-1.2 YcTraHaBIMBaET CBSI3U MEXKIY Ilepeuenv meopemuueckux 60npoco8 K IK3ameny:

TEXHOJIOTUYECKUMH NIPOLIECCAMU U
00BEKTaMU MPOKATHOTO MTPOU3BOJICTBA CO
CBOMCTBAMM FOTOBOM MPOIYKIIMH, ChIPbS U
pacxXoJHBIX MaTEPHAIIOB, COCTABOM,

3aKOH TMHAMM3ALIMH.

3aKOH MOJHOTHI YacTel CUCTEMBI.

3aKOH CKBO3HOT'O IPOXO0ia YHEPIUH.

3aKoH OnepeXxarolero pa3BUTHs pabodyero oprasa.
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CTPYKTYpOM MeTalljia U (PU3UIECKUMHU,
MEXaHUUYECKUMH, XUMHYCCKIMH,
TEXHOJOTMYECKUMU U SKCIUTYyaTallMOHHBIMU
CBOMCTBaMH
TIK-1.3 [IpumeHsieT OCHOBBI TEOPHU MPOIECCOB Ilepeuenv meopemuueckux 60npocos K IK3AMeHy:

00pabOTKM MaTepHajIoB MPU PEUICHUN
TEXHOJIOTHYECKHX 3324 IPOKATHOTO
HPOU3BO/ICTBA.

PaccunTbiBaeT OCHOBHBIC TEXHOJIOTUUECKHE
HPOLIECCHI TPOKATHOTO MPONU3BOJICTBA

CyIHOCTb BENOJIBHOTO aHAIN3a IPU CUHTE3€ TEXHOJOTHYECKUX CUCTEM IPOU3BOJICTBA
METHU30B.

[lonsiTHE HEepapXUUECKON CTPYKTYphl TEXHUUECKOHN cucTeMbl. CBOMCTBA HEPAPXUUECKUX
CUCTEM.

XapaKkTepUCTUKU U OLIEHKH TEXHUUYECKOTO (TEXHOJIOTHYECKOI0) IPOIecca U3rOTOBIECHUS
METHU30B.

CoBpeMeHHbIe METO/IbI HCCIIEJOBAHUS M AHAJIM3A CTPYKTYPbI M CBOICTB MeTAJLJIOB U CIIABOB

IK-1.1

[IpoBOAUT MapKETUHIOBBIC UCCIIEJOBAHUS
HAYYHO-TEXHHUYECKOU MH(POPMaINH;
JMAarHOCTHPYET 0OBEKThI TPOKATHOTO
IIPOU3BOJICTBA HA OCHOBE aHAIM3a HAYYHO-
TEeXHUYEeCKOH MH(OopMaIuu o
TEXHOJIOTHYECKHX IIPoLeccax

Ilepeuens meopemuueckux 6onpocos K zauemy:
1 Knaccugukaius MeTo10B ME0B UCCIEI0BaHUN U SKCIIEPTU3 MaTepUaIIOB

2 Metoasl ONTHYECKON MUKPOCKOIIUH. Y CTPOMCTBO ONITHYECKOT0 MUKPOCKOIIA.

3 OcHOBBI IPOCBEYMBAIOLIEH AIEKTPOHHOW MuKpockonuu. Koncrpykuus [1OM.

4.  ®wusnueckue ocHOBBI POM. YcTpoiicTBo U nipuHIUIbel padbora POM.

5 Texnnueckue Bo3moxxHocTH POM. Konctpykuus POM. [Ipumenenue.

6. Ckanumpyromias TYyHHEIbHas MHUKPOCKONHS —

IIPUMEHEHUE.

7. ATOMHO-CUJIOBas MUKPOCKOIHS — YCTPONUCTBO, IPUHIIMIIBI pabOThI, IPUMEHEHHUE.

8. DrnexTpocuiaoBas MUKPOCKOINHUS — YCTPOHCTBO, MPUHIUIIBI pabOThI, IPUMEHEHHUE.

9. MarHuTHO-CHIIOBasi MUKPOCKOIIUS — YCTPOHCTBO, MPUHIIUIIBI PA0OTHI, IPUMEHEHHE.
Br160op MeTona uccnenoBaHus CTPYKTYPbl METANIOB U CIUIABOB ISl TUATHOCTUKU OOBEKTOB

MMPOKATHOTO TPOU3BOACTBA HA OCHOBE aHalW3a HAYYHO-TEXHUYECKOW WHOOpPMAIUU O
TEXHOJIOTMYECKHUX MpoIleccax:

YCTPOMCTBO, MPUHLHUIIBI PpabOTHI,

- IJIg OIMPEACIICHUSA pasMEpa 3¢pHA B KPYITHO3CPHUCTBIX MaT€praiax;
- IJIg OIIPEACIICHUSA pasMEpa 3€pHaA B YIBTPAMCIKO3CPHUCTBIX MATCPpUAJIAX;

- IIJ11 UCCIIECA0BAHUS IUCIOKAIIMOHHOMN CTPYKTYPHI;
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- JUI UCCIIEIOBaHUS MUKpOpeIbeda MOBEPXHOCTH.

IIK-1.2 Y cTaHaBIMBAET CBA3M MEKIY Ilepeuens meopemuueckux 60npocog K IK3ameny
TCXHOJIOTHICCKUMHU IIPOLIECCAMH H 1. Craruueckue METObI ONIPEICTICHUS MEXaHUUECKUX CBOMCTB.
00BEKTaMH IPOKATHOTO IIPOM3BOJICTBA CO 2. JluHaMUYECKHE METObI ONIPEICIICHUS MEXaHUUECKIX CBOWCTB.

CBOWCTBAMH FOTOBOH MPOJYKIHH, CBIPbS H 3. llukardeckne METOIbI ONIPEICIICHUS MEXaHIHYECKUX CBOMCTB.
pacXoHBIX MaT€pHUajOB, COCTABOM, 4. Hepa3pymaromiye MEeTobl KOHTPOJIS.
CTPYKTYpOil MeTallIa 1 HU3HYECKUMH, Bri6path MeTo U3MepeHusl TBEPAOCTH MPOU3BOJICTBA CO CBOWCTBAMHU T'OTOBOM MPOIYKIUH,
MCXaHUYCCKUMHU, XUMUICCKUMH, CHIPBS U PACXO/HBIX MaTEPUasIoOB IPOKATHOTO IPOU3BO/ICTBA:
TEXHOJIOTUYECKUMHU U IKCIUTyaTallMOHHBIMU . .
. - JUIsl MaTE€pUaIOB HU3KOW TBEPIOCTH;

CBOMCTBaMH .

- JUIsl MaTEpUAJIOB CPEIHEN TBEPAOCTH;

- 11 MAaTEPHUAJIOB BBICOKOM TBEPAOCTH;

- U MAaCCHUBHBIX M3/ICTHNA U CIIOKHOH (POPMBI;

- 171 TOHKUX 00PasIloB.

IK-1.3 [IprMeHsieT OCHOBBI TEOPHUHU MTPOLIECCOB Ilepeuens 3a0anuii 01a pewienus 3a0a4 ¢ npeOMemHou odracmu:
00pabOTKH MAaTEPUATIOB [PH PEIICHHH Onucarb METOAMKY MPOBEIEHUS TapaMeTPOB MUKPOCTPYKTYPbI TOTOBOM MPOIYKIIMH NPU
TEXHOIOTMYICCKUX 3a7a4 IIPOKATHOT'O HM3MEHEHUHU TEXHOJIOTHYECKHUX IIPOLECCOB IIPOKATHOI'O IIPOMU3BOICTBA:

IIPOU3BO/CTBA. - oripeziesieHust 0ajuta 3epHa 1Mo CTaHJAPTHBIM IITKaJaM;
PaccunThiBacT OCHOBHBIC TEXHOJIOTHYECKUE | - onpesiesieHue Oaslia HeMeTaIMIeCKMX BKIIOUEHUH O CTaHIapTHBIM INKaJaM;
HPOLECCCHI IIPOKATHOTO IIPOU3BOACTBA - OIIPEJENIEHNs COOTHOLLIEHUS (peppuTa U MEPIUTA MO CTAaHAAPTHBIM IIKaJIaM;
- ompesieNieHus 6ajula mepinTa 1o CTaHAAPTHBIM LIKaJlaM;
- OIIPEAEIICHNs] COOTHOILIEHUS MIJIACTUHYATOTO M 3€PHUCTOTO MEPIINTA O CTaHJAPTHBIM
LIKaJIAM.
MeTO)JbI OIMMCAaHHUA U AaHAJIN3A (l)OpMOI/I3MeHeHI/ISI METAJIJIOB M CIIJIaBOB

IK-1.1 [IpoBOAUT MapKETUHIOBBIE UCCIIEJOBAHUS Teopemuueckue 60npocel K 3K3ameny
Hay4YHO-TEXHUYECKON MHpOpMaIIY; 1.  Yto no3BossIOT onpeaenuTh GyHKIUU GOPMbI KOHEYHOTO JIeMeHTa?
JMAarHOCTHPYET OOBEKTHI TPOKATHOTO 2. Uro takoe sueiiku Boponoro? Jlns yero npumenstorcs Takue ssueriku B QForm?
ITPOM3BOJICTBA HA OCHOBE AHAJIN3a HAYYHO- 3. KaxoB pm3uueckuii cMbICT HHTETPAJIOB, BXOSAIINX B (DyHKIIMOHAT MapkoBa?
TEeXHUYECKOH MH(OpMaIH 0 4.  Kakue BeJMYMHBI SABISIOTCS Y3J0BBIMH HEU3BECTHBIMH IPH MOJAETHUPOBAHUHU OOJIBIINX
TEXHOJIOTMYECKUX MTPOoeccax iacTuyeckux nedopmanuit B QForm?
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5. UYto Takoe rpaHUYHBIC YCIOBUSA?
6.  Omnummre oOmuil anropuT™ pemeHus 3agaan MKD
7.  Onummre METOJIUKY aHaJIM3a UCXOHBIX TaHHBIX M BBIOOP PACYETHON CXEMBbI
IIK-1.2 YcTaHaB/IMBAET CBA3H MEXKAY Teopemuueckue 60onpocwl K IK3ameHy
TEXHOJIOTUYECKUMH MPOLIECCAMU U 1.  UYrto Takoe HEWTpallbHOE CEYCHHE MPH MPOKATKE?
00BEKTaMHU TPOKATHOTO MTPOU3BOACTBA CO 2.  Kak BIHMSIOT NPUKIAJABIBAEMBbIC HATSHKCHHS HA ycwiue aeGopMHUpOBaHUS TIpU
CBOMCTBAMM r'OTOBOW MPOAYKLIMH, CHIPbS U MpOKaTKe jucra’?
pPacxoAHbIX MaTEpPUAIOB, COCTABOM, 3.  HazoBute momymieHws, TPUHAMAEMbIC MPH PEIICHUH 3a71a4 TCOPUH TUIACTHYHOCTH
CTPYKTYpOil MeTaiia U PU3NYECKUMH, METOJOM TOHKHX CEYEHUH.
MEXaHUYECKUMH, XUMUYECKUMH, 4. MOXHO M NPUMEHUTh METOJ TOHKHMX CEUCHMM JIS PEIICHMs 3aJauyd O IPOKaTKe
TEXHOJIOTMYECKUMU U SKCILTyaTallMOHHBIMU | ToJsicToro jucta? [louemy?
CBOMCTBaMH 5. Uro Takoe MHOXUTEJb aJanTaluy, OpeAeibHas agantanus, Ko3QuiuenT pasroHku
MIPY HACTPOMKE MapaMeTpoB TUCKpeaAUTaluu B mporpamme QForm?
6. B Kkakumx MecTax MPOHMCXOMUT CrYIICHHE CETKH TIPU aBTOMATHYECKOM €€
MEPECTPOCHUH Ha HEKOTOPOM LIare MOJAEIUPOBAHMS?
7. Jlmst 9ero B HEKOTOPBIX 3a7a4ax MOJACIUPOBAHUS HEOOXOIMMO MTPUMEHSTh JTOKATBHYIO
aJanTaiuio CeTKu?
[IK-1.3 [IpumeHsieT OCHOBBI TEOPUU MPOLECCOB Ilpaxkmuueckue 3a0anus K IK3ameny

00pabOTKN MaTepHajoB MPU PELICHUU
TEXHOJIOTUYECKHX 3a]]a4 IPOKATHOTO
IIPOU3BOJICTBA. PaccunThIBaeT OCHOBHBIE
TEXHOJIOTUYECKHE MPOIIECCH TPOKATHOTO
IIPOU3BOJICTBA

1. BpImonmHUTH MOAENUpPOBAaHUE Mpollecca ropsued aedopmaruu cisda ¢ HavaIbHOM
tomuuHbl 300 MM 710 KOHEUHOM TOMIUHBI 255 MM. OO0CHOBATH IPAaHUYHbBIE U HAYAJIbHBIC
YCIJIOBHS IpolLecca.

2.  BBIIOTHUTH MOJENMHMPOBAHHE Mpolecca ropsuel aedopManuu cisiba ¢ HadaaIbHOU
TonmuHbl 250 MM 10 KoHeuHOM TommuHbl 200 MM. BeIMOMHUTE aHAMNU3 POPMOU3IMEHEHHS
MeTaJuta Mpu MPOKaTKe.

3. BrpmonHUTH MOJENHMpoOBaHHE Mpolecca ropsuel aedopmaiuu cisiba ¢ HadaabHOU
tonmuHbl 400 MM 10 kKOHe4HOW TOMIMHBI 350 MM. BBINOJHUTE aHAIU3 HANPSHKEHHOA
ne(OPMUPOBAHHOTO COCTOSTHUS.

4.  BpIMOJHUTH MOJIETUPOBAHHE Tpoliecca ropsuer nedopmaiuu ciasda ¢ HaYaIbHOU
tonmuHbl 190 MM 10 kOHeuHOM ToNMHBI 150 MM. BBINOJHUTH aHANU3 3HEPrOCHIIOBBIX
rapaMeTpoB mpoIiecca.

5.  CmogenupoBarth mpolecc nedopmannu cisiba B yKepax.
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6. CmopenupoBaTh 30HBI OTCTABAHUS U OMEPEKEHUs B o4are AeopMaliu pH JIMCTOBON
IIpOKaTKe.
7.CMmozenupoBath AeQOopMaIMOHHBIN pa3orpeB MpH MPOKATKE JIMCTA.
JlorucTuka B COBPEMECHHBIX METALTYPIUICCKUX KOMILJICKCAX
IIK-1.1 [IpoBOAUT MapKETUHTOBbIE UCCIIEI0OBAHUS Teopemuueckue 6onpocwt Ha 3a4em ¢ OYEHKOIL:
HAYYHO-TEXHHUYECKOU MH(POPMaINH; 1. Teopus orpaHuyYeHU U GEPERIINBOE IPOU3BOCTBO: JOCTOMHCTBA U HEAOCTATKHU.
JUArHOCTHPYET 00BEKTHI MPOKATHOTO 2. Pemenue rinobanbHOM U TOKAJIBHBIX 33/1a4.
MIPOU3BOJICTBA HA OCHOBE aHAJIM3a HAYYIHO- 3. Mup VUCA. Monuens Cynefin (Kenesun).
TEXHUYECKON MHPOPpMAIIH O 4. Teopwust orpanuueHuii u TexHomorus Agile
TEXHOJIOTUYECKHX IIpoLeccax
IIK-1.2 YcTaHaBIUBaeT CBA3H MEKIY Ilpakmuueckoe 3a0anue 01s 3auema ¢ OYEHKOU:
TEXHOJOTMYECKUMH MPOLIECCAMU U Yro Takoe TLS — ToC/Lean/Six Sigma.
00BEKTaMU MPOKATHOTO MTPOU3BOJICTBA CO Teopus orpannyenuii u 6epexxIMBOE MPOU3BOACTBO: JOCTOMHCTBA U HEJAOCTATKHU.
CBOMCTBaMM rOTOBOM MPOJIYKIIUH, ChIPbsI U Cuneprernyeckuid 3((GEKT OT COBMECTHOTO HCIOJB30BAHUS TEOPHUH OTPAHMUYCHHU U
PacxXoAHBIX MaTEPUAIIOB, COCTABOM, Oepe’KIIMBOro MPOU3BOJICTBA
CTPYKTYpOM MeTalljia M (PU3UIECKUMHU,
MEXaHHUYECKUMHU, XUMUYECKUMH,
TEXHOJIOTUYECKUMHU U IKCILUTyaTallMOHHBIMU
CBOMCTBAMH
[IK-1.3 [IpumeHsieT OCHOBBI TEOPUU MPOLECCOB Ilpakmuueckoe 3a0anue 011 3a4ema ¢ OUEHKOI:

00pabOTKN MaTepHajIoB MPU PELICHUU
TEXHOJIOTUYECKHX 3a]]a4 IPOKATHOTO
IIPOU3BOJICTBA.

PaccunthiBaeT OCHOBHBIE TEXHOJIOTHYECKHE
IIPOLIECCHI ITPOKATHOTO IIPOM3BOCTBA

OmnbIT UCTIONB30BaHUS TEOPUH OTPAHUYEHUI U OEpPEeKITMBOI0O MPOU3BO/ICTBA HA
MIPOMBIIITIEHHBIX NpeanpusTusx PO u 3a pydexom.

Pemienue rino6anbHOM 1 TOKaNbHBIX 337a4. Kpu3uc 1 BeIsIBIEHHE KITIOYEBBIX TPOOIIEM.
Ornpenenenne KIFOYeBOTO KOH(MIUKTA.

Hosas sxoHOMHYECKast MOJEIb.

Mup VUCA. Mogens Cynefin (KeneBun).

Teopust orpannuennii u TexHonorust Agile

HepCHEKTHBBI TEXHOJOTHYICCKOro pa3BuTus B 06p360TKe MaTCPHUAJIOB JAaBJICHUEM HA MPUMEPE JTYUYIIUX I/I306peTeHHﬁ

[IK-1.1

HpOBO}II/IT MAapKCTHUHTOBBIC NCCIICAOBAHUA
Hay‘lHO-TeXHquCKOﬁ I/IH(i)OpMaL[I/II/I;

Teopemuuecxue eéonpocel Ha 3auem:
1. .Hy‘-IH_II/IC I/I306pCTCHI/I$I W IEPCICKTUBBI TCXHOJIOTHYCCKOI'O pa3BUTHUSA ITPOLCCCOB
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JTUArHOCTUPYET 0OBEKThHI MPOKATHOTO MPOKAaTKH.
MIPOU3BO/ICTBA HA OCHOBE aHAJIN3a HAYyYHO- 2. Meroabl HHTCHCUBHOM IIACTHYECKOH eopMaiiy U EPCIEeKTUBBI UX Pa3BUTHSL.
TEXHUYECKON MH(MOPMAIIH O 3. AcuMMeTpuYHas IpoKaTKa, aCUMMETPUYHAS KPUOTIPOKATKA, aCUMMETPUIHAS
TEXHOJIOTMUYECKHUX MpoIleccax AKKyMYJUPYIOIIast MPOKaTKa
IK-1.2 YcraHaBnuBaeT CBSI3U MEXKIY Ilpakmuueckoe 3a0anue 01s 3auema:
TEXHOJIOTHYECKUMU TIPOIIECCaMH 1 BBITIOTHUTE MOJISTMPOBAHKE IBYX NEPCIIEKTUBHBIX mporeccoB OM/] B QForm
00BbEeKTaMU IPOKATHOTO IMPOU3BOJICTBA CO
CBOMCTBAaMH I'OTOBOW MPOAYKIIMH, CBIPbS U
pacXOHBIX MaTEPHAIOB, COCTAaBOM,
CTPYKTYpOM MeTalljia M (PU3UIECKUMHU,
MEXaHUYECKUMU, XHMHUYSCKUMHU,
TEXHOJIOTHYECKUMU U HKCILTYyaTallHOHHBIMU
CBOMCTBaMH
[IK-1.3 [IpuMeHseT OCHOBBI TEOPUH IPOLECCOB Ilpaxkmuueckoe 3a0anue 011 3auema:

00pabOTKN MaTepHajoB MPU PELICHUU
TEXHOJIOTUYECKHX 3a/]]a4 IPOKATHOTO
IIPOU3BOJICTBA.

PaccunThIiBaeT OCHOBHBIE TEXHOJIOTHUECKHE
ITPOLIECCHI TPOKATHOTO IPOM3BOJCTBA

IIpesenranuss u goknax Ha TeMy «OO030p JydlIMX HM300peTeHHH IO OJHOMY U3

HanpasieHuit OMJI»

JIn3aiiH NHHOBAIMOHHBIX TEXHOJIOTHII B 00padoTKe MaTEPUAJIOB 1aBJIeHUEM

IK-1.1 [IpoBOANT MapKETUHTOBbIE HCCIIET0BAHUS Teopemuueckue 60npocwl K IK3aMeHy
Hay4YHO-TEXHUUYECKOW MHPOpMaLIUY; 1. O6nacTu NMpUMEHEHUs TOpsUYeH, TENI0H, X0JIOAHOW U KPUOTEHHON MPOKAaTKH METAJIOB U
JIUarHOCTUPYET OOBEKTHI MPOKATHOTO CILIaBOB.
IIPOM3BOJICTBA HA OCHOBE aHAJIN3a HAyYHO- 2. IHKpeMeHTanbHas MpoKaTKa.
TEXHUYECKON MHPOpMAIUH O 3. AcuMMeTpHUYHas MPOKaTKa.
TEXHOJOTUYECKHX ITpoLeccax
IIK-1.2 YcTaHaBIMBAET CBI3U MEXKIY Teopemuueckue 60npocwl K IK3AMeEHy

TEXHOJIOTUYECKUMHU MPOLIECCAMU U
00BEKTaMU POKATHOTO MPOU3BO/ICTBA CO
CBOMCTBaMM FOTOBOM MPOIYKINH, ChIPbS U
pacxXoJHBIX MaTEPHAIIOB, COCTABOM,

1. B3aumocBs3p TemmepaTypbl HarpeBa cisiba ¢ MEXaHMYECKMMM CBOICTBaMH T'OTOBOH
MIPOTYKLIHH.
2. B3auMOCBA3b XMMHYECKOI'O COCTaBa CTaJM C MEXAHWYECKMMH CBONCTBAMH TI'OTOBOM
MIPOTYKIIHH.
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CTPYKTYpOM MeTaJljia U PU3UIECKUMU, 3. B3auMoCBSI3b MUKPOCTPYKTYPBI C MEXaHUYECKUMH CBOMCTBaMU JIMCTOBOI'O MPOKATa.
MEXaHUYECKNMH, XUMHUUCCKIMH,
TEXHOJOTMYECKUMU U AKCIUTYyaTallMOHHBIMU
CBOMCTBaMH
TIK-1.3 [IpumeHsieT OCHOBBI TEOPHHU MPOLIECCOB Ilpakmuueckue 60npocwl K IK3AMEHY

00pabOTKM MaTEepPHAJIOB MPH PEIICHUN
TEXHOJIOTUYECKHX 3a/1a4 [IPOKATHOI'O
IIPOU3BOJICTBA.

PaccuuThIBa€T OCHOBHBIE TEXHOJIOIMUECKHUE
IIPOLIECCHI TPOKATHOIO IIPOU3BOJCTBA

1. Cmonenupyiite B QForm mporecc Harpesa cisioa B METOIUICCKON TICYH.
2. Cmopenupyiite B QForm mnporiecc TepMOMEXaHUYECKOM MPOKATKH.
3. Cmogenupyiite B QForm nporecc KOHTPOIUPYEMON IPOKATKH.

OcobeHHoCTH MPOU3BOACTBA METAJJIONIPOKATA NJIsl Pa3JIHYHBIX 0Tpac.11ei71 NPOMBINIJICHHOCTH

[IK-1.1

[IpoBOAUT MapKETUHIOBbIE HCCIIEI0BAHUS
Hay4YHO-TEXHUUYECKOW MHPOpMaLIUY;
JUarHOCTUPYET 0OBEKTHI MPOKATHOTO
IIPOU3BOJICTBA HA OCHOBE aHAJIM3a HAyYHO-
TEXHUYECKON MHPOpPMAIUH O
TEXHOJIOTUYECKHX ITpoLeccax

Ilepeuenv meopemuueckux 60npocoé K IK3ameny:

1. OcHoBHbIe TpeOOBaHUS, IPEIbABIIEMbIE K TEOMETPUUECKUM XapaKTEPUCTUKAM
IIPOKAaTHOM IPOIYKIHUU.

2. OcHoBHbIE TpeOOBaHMS, IPEABABISEMbIC K MEXaHUYECKHM CBOMCTBAM NMPOKATHOM
MPOIYKIIMH.

3. OcHoBHBIE TpeOOBaHUS, IPEABABIEMbIE K MAKPO U MUKPOCTPYKTYpE MPOKATHOM
MPOIYKIIMH.

OcCHOBHbBIE BU/IbI TEXHOJIOTHYECKUX MPOO MPH MPOU3BOACTBE MPOKATHOM MPOAYKIIUH.
XapakTepucTUKa MPOKATHOTO MPOU3BOACTBA B PD.

[lepcriekTHBEI pa3BUTHS IPOKATHOTO MPOU3BOJICTBA.

OcHOBHbIE HaNpaBJICHUs Pa3BUTHSI MUPOBOI'O PbIHKA METAJIJIOB.

OcHOBHbIE HalNpaBJIEHUs pa3BUTHSI MUPOBOTO PhIHKA IPOKATA.

CpaBHEHHE TEXHOJIOTUYECKMX BO3MOXKHOCTEH COBPEMEHHBIX METO/I0B 00paboTKU
MaTepHasioB JaBICHUEM.

10. OcHOBHBIC BUIBI HCITBITAHUH MTPH TPOU3BOJICTBE MMPOKATHON TPOTYKIIHH.

11. Knaccugukanus JMCTOBBIX MPOKATHBIX CTAHOB.

12. Knaccudukanus copToBbIx
MPOKATHBIX CTAHOB.

13. Knaccudukanus mpouaernO0IHbIX CTAHOB.

14. Knaccudukanus coBMeleHHbIX npoueccoB B OM/I.

©ooN R
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15. Kiaccudukanus IUTEHHO-TIPOKATHBIX arperaTos.

16. OcoGeHHOCTH POKATKU HA JIUCTOBBIX IPOKATHBIX CTAHAX.

17.  OcoOeHHOCTH POKATKH Ha COPTOBBIX MPOKATHBIX CTAHAX.

18. OcobGennoctu (OpMOBKH Ha MPOPUIETHOOUHBIX CTaHAX.

19.  OcoOGeHHOCTH POU3BOJICTBA METAJUIOTPOIYKIIMH MTPH COBMEIICHHBIX MPOIECCAaX
OM/I.

20.  Oco0OeHHOCTH MPOKATKU Ha JTUTEHHO-TIPOKATHBIX arperarax.

21. Awnanu3 MHHOBAaIIMOHHBIX METOJIOB IIPOU3BOJICTBA METAIONPOKATA.

22. MeTtoapl HHTCHCUBHOM IIIACTUYECKOHN AehOopMaIiyu.

23. XapakTepHucTuKa MPOKaTHbIX
CTaHOB CIIEUAJIbHON KOHCTPYKIINH.

24, XapakTepuctuka
COPTOINPOKATHBIX CTAHOB.

25. XapakTepucTuka
TPyOONPOKATHBIX CTaHOB.

26. HNuHoBannonHbie

TE€XHOJIOTMH COPTOBOM MTPOKATKH.
27. Tlepcuektusbl pazBuTHs MeTo0B OM/I.

28. MeToapl HHTEHCUBHOM
IUTACTUYECKOM Jeopmanuu.

29. OcHOBHBIE 3aKOHOMEPHOCTHU
NIPY pean3aluy HHHOBAIIMOHHBIX TEXHOJIOTUH B METAILTYPIHH.

30. OcCHOBHBIE 3aKOHOMEPHOCTH

MIPH OCYIIECTBICHUN WHHOBAIIMOHHBIX BUIOB MTPOKATKH.
31. OcHOBHBIC 3aKOHOMEPHOCTH TIPH OCYIIECTBICHUN METOJIOB HHTCHCHBHOM
MJIACTUYECKOH TehopMaliuu.

32.  Oco0eHHOCTH MPOKATKH I[BETHBIX METAJLIOB.

33.  OcoOeHHOCTH MPOKATKH aTFOMUHUS U €T0 CILIABOB.

34. Oco0OeHHOCTH MTPOKATKH METU M €€ CILIABOB.

35. OcoOeHHOCTH MPOKATKH MO0 IEHA.

36.  Oco0eHHOCTH MPOKATKH BOJb(ppama.
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37. OcoOeHHOCTH IPOKATKU BaHA A,
38. OcobeHHOCTH MPOKATKHA HUKEIIS.
39. OcoOGeHHOCTH TPOKATKH TUTAHA.
40. OcobeHHOCTH MPOKATKH OMMETAIIIOB.
41. OO0sactu MPUMEHEHHUS IIBETHBIX METAJIOB.
42. llepcrieKTHBBI pa3BUTHS IBETHOW METAJUTYPIHH.
43.  OcobOeHHOCTH ONpEENICHUs COMPOTUBIICHUS MeTalIa ehopMaIuu.
44.  AHanu3 AuarpaMM pacTsKEHUS AJIs Pa3IMYHbIX METAJUIOB.
45.  OcHOBHBIC TOKA3aTENH KaueCTBA MPOKATHOM MPOTYKIIHH.
IIK-1.2 YcTaHaBIMBAET CBSI3U MEKIY Ilpakmuueckoe 3a0anue:
TEXHOJIOTUYECKUMH MPOLIECCaMU U Onpenenuts COMPOTHUBIICHUE MeTalIa fedopMalluu AJis 3aJaHHOTO CIUIaBa.
00BEKTaMU MPOKATHOTO MTPOU3BOICTBA CO
CBOMCTBaMU FOTOBOM MPOIYKINH, CHIPbS U
PacXOIHBIX MAaTEPUAIIOB, COCTAaBOM,
CTPYKTYpOIl MeTaia U GU3NIECKUMU,
MEXaHUYEeCKUMHU, XUMHYECKIMH,
TEXHOJIOTHYECKUMU U SKCILUTyaTalluOHHBIMU
CBOMCTBAMH
IK-1.3 [TpuMeHsieT OCHOBBI TEOPUHU IPOLIECCOB Ilpakmuueckoe 3a0anue:

00pabOTKN MaTepuanoB MpH pelIeHUN
TEXHOJIOTUYECKHX 3a/1a4 IPOKATHOTO
MIPOM3BOCTBA.

PaccunThIBaeT OCHOBHBIE TEXHOJIOTMYECKHE
IIPOIIECCHI MPOKATHOTO MPOMU3BOACTBA

BremogHUTE PpacCUYCThbl OCHOBHBIX IMapaMCTPOB NPOKATKH AJId 3aJaHHOI'0 BHJa IMPOAYKIIUH.

OxpaHa TpyJa H NPOMBINICHHAS 0€30MIACHOCTD

[K-1.1

[IpoBOAUT MapKETHHTOBBIE MCCIICTIOBAHUS
HayYHO-TEXHUYECKOH MHPOpMAIUH;
JTUArHOCTUPYET OOBEKTHI IPOKATHOTO
MPOU3BOJICTBA HA OCHOBE aHAJIN3a HAyYHO-
TEXHUYECKON MH(MOpMAITUH O
TEXHOJIOTHYECKUX MPOIECccax

Ilepeuenv meopemuueckux 60npocos K IK3ameny:

1. Ha3zBanue, 1enp, 3a1a4y U3y4eHUs] JUCLIUIUINHEI

2. Teopetnueckas 6a3a BXK][

3. Ponbs BXX]/] B moaroroske 6akanaBpoB

4. OcHOBHBIE HAIIPABIIEHUS TOCYIaPCTBEHHON MOJUTHKHU B 00J1aCTH OXpaHbl Tpyia

5. Puck kak KOJIMYECTBEHHAs OLEHKA ONAacHOCTH. OCHOBHBIE INOJIOXKEHHSI TEOPHM PHUCKA.
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Konuenmus npuemiemMoro pucka
6. Ilpunmumer obecrieueHus OezomacHocTH. MeToasl W cpencTBa  oOecredeHus
0e30MacHOCTH
7. XapaKTepuCTHKa HEPBHOM CHUCTEMBl 4YeJOBEKA. 3pUTENbHBIM aHanuzarop. Ocs3aHue,
TeMIepaTypHasi 4yBCTBUTEIbHOCTh. OOOHSHHUE, BOCHPUATHE BKYCa, MBIIIEYHOE UYBCTBO.
BoneBast uyBCTBUTENIBHOCTD, CIyXOBOM aHAJIN3aTOP U BUOPALIMOHHAS YyBCTBUTEIBHOCTD
8. @opMBI TPYAOBOU IEATETLHOCTH
9. Opronomuueckue ocHoBbl BXK/I. IIpodeccnonanbHas MpUroJHOCTH YeIOBEKa
10. TIpuunnbl OIIMOOK 1 HAPYILIEHUH YeT0oBeKa B Mpoliecce Tpyaa
11. [Ipou3BoaCTBEHHAS cpefia M YCIOBUS TPyJa
12. TsxecTs M HAIPSHKEHHOCTD TPYJla
13. Muxpoknumart. [leiictBie napameTpoB MUKpOKJIMMAaTa Ha YeJI0OBEKa
14. HopmupoBanue nmapameTpoB MUKpokinMaTta. HopmupoBaHue TerIoBoro o0iay4eHus
IIK-1.2 YcTaHaBIMBAET CBSI3U MEKIY Ilpakmuueckoe 3a0anue:
TE€XHOJIOTUYECKUMHU MPOLIECCAMU U MeTob! 3aIIUTHl YeT0BEKa OT BO3/IEHCTBHSI BPEIHBIX M OMACHBIX (PAaKTOPOB
00BEKTaMU POKATHOTO MPOU3BO/ICTBA CO Bri6upaTe MeTOABI U CHOCOOBI 3allMTHI YEJOBEKa OT BPEIHBIX MU OINACHBIX (aKTOPOB B
CBOMCTBAMH FOTOBOM NMPOIYKINH, ChIPbs U TexHochepe
PacXoAHbIX MaTEpPHAIOB, COCTABOM,
CTPYKTYpOIl MeTayla U GU3NIECKUMU,
MEXaHUYECKUMHU, XUMUYECKUMH,
TEXHOJIOTUYECKMMHU U IKCIUTyaTallMOHHBIMU
CBOMCTBaMH
IK-1.3 IIpMeHsieT OCHOBBI TEOPHUH NTPOLIECCOB Ilpakmuueckoe 3a0anue:
00pabOTKM MAaTEpHAIOB IIPU PEIIEHUH - Criocobamu 3aIuThl pabOTAIOIIEro OT BPEAHBIX (PaKTOPOB;
TEXHOJIOTUYECKUX 33]a4 IPOKaTHOIO - Meronukamu pacuera CpeCTB 3allUThI;
MPOU3BOJCTBA. - [IpodeccronanbHBIM SI36IKOM B 00JIACTH OXPaHBI OKPYXKAIOIIEH CPeIbl
PaccunThIBa€T OCHOBHBIE TEXHOJIOTMUECKHE
MIPOLIECCHI TPOKATHOT'O MPOU3BOJICTBA
W H/KHHUPHHT TEXHOJIOTHYECKHUX NMPOLECCOB MPOU3BOICTBA MPOKATA
IK-1.1 IIpoBOAUT MapKETUHIOBBIE UCCIIEN0BAHUS IIpakTHyeckne BONPOCHI K IK3AMEHY
Hay4YHO-TEXHUYECKON NHpOpMaIy; 1. TopMoskeHHE poCcTa 3epHa ayCTEHUTA YaCTUI[aMH MUKPOJIETUPYIOUINX JIEMEHTOB
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JUArHOCTUPYET OOBEKTHI IPOKATHOTO 2. BuusHue coxmepkaHuss HMOOWS B CTald M pa3Mepa dYacTul] KapOuaoB HUOOMS HA
IIPOU3BOJICTBA HA OCHOBE aHAJIM3a HAYYHO- IIOBBIIICHUE MpeJiea TEKy4EeCTH CTalu
TEeXHUYECKOH MHpOopMauu o 3. BnusHue HMOOUS U TUTaHA HA YIIPOUHEHHUE CTAIN
TEXHOJIOTMYECKHUX MPOoIEccax
IIK-1.2 Y cTaHaBIMBAET CBA3U MEKIY IIpakTHYecKkHe BONPOCHI K IK3aMeHy
TEXHOJIOTUYECKUMH MPOLIECCaMu U 1. Fopsiyast neopmariusi ayCTeHUTa U PEKPUCTAIUIN3AIUS ayCTEHUTA TIPH
00BbEKTaMHU MPOKATHOT'O ITPOU3BOICTBA CO TEPMOMEXAHUYECKOM NPOKATKE
CBOMCTBAaMH I'OTOBOM ITPOJYKLIMH, CBIPbS U 2. Pexpucrannuzanus aycTeHUTa
pPacxXoAHbIX MaTEPUAIIOB, COCTABOM, 3. UepHoBas cTaaus NPOKaTKU
CTPYKTYpO# MeTailia U PU3NIECKUMH,
MEXaHUYECKUMHU, XUMUYECKUMU,
TEXHOJIOTUYECKUMHU U IKCIUTyaTallMOHHBIMU
CBOMCTBaMHU
IK-1.3 IIpuMeHseT OCHOBBI TEOPHH IIPOLIECCOB IIpakTHYecKHe BONPOCHI K IK3aMeHy

00pabOoTKM MaTepHaIOB MPU PELICHUN
TEXHOJIOTUIECKUX 3a/1a4 MTPOKATHOTO
MIPOU3BOJICTBA.

PaccunThIBaeT OCHOBHBIE TEXHOJIOTHUECKHE
IpOIIeCcChl MPOKATHOT'O POU3BOJICTBA

1. YnucroBas CTaaus IMPOKaTKU

2.

Brnussaue  cymmapHoro  o0kaTHsi  HEPEKPUCTAUIU3YIOIIETOCS

XJIaJOCTOMKOCTh (IIPH HUIIT)

ayCTeHUTa  Ha

MaTepHaHOBeuquKne ACMEKTDbI MOJYYCHUSA U 06p360TKI/I METAJVIMIECKUX MaTEPpUaI0oB

[K-1.1

IIpoBOAUT MapKETUHIOBBIE HCCIIEI0BAHUS
Hay4YHO-TEXHUYECKON MHpOpMaIH;
JMAarHOCTHPYET 0OBEKThI TPOKATHOTO
IIPOM3BOJICTBA HA OCHOBE aHA/IN3a HAY4HO-
TEeXHUYECKOH MH(OpMaIIH 0
TEXHOJIOTUYECKHX MPOLECCax

Hepeueub meopemu4ecKux 6onpocoe K zaiemy:

1. Teopus u TeXHOJIOTUS TEPMUUECKONH 00pabOTKHU CTaIH.

2. BnusHue HarpeBa Ha CTPYKTYPY M CBOICTBa META/NIOB M CIUIABOB IOCIIE€ XOJOTHOMN
MJIacTUYECKOM epopmaruu;
[Iporeccel, mpoucxoasiue B CTAIN IPU HATPEBE A0 ayCTEHUTHOI'O COCTOSIHUS,

[Tporieccrl, MPOUCXOAAIINE B CTATH TIPH OXJIAXKICHUN M3 ayCTEHUTHOTO COCTOSTHUS,

No ok ow

I[I/Ial“paMMBI HN30TCPMUUICCKOT0 IIPCBpALICHUSA

Hpoueccm, MPOUCXOAAIIHNE ITPKU HArp€BE 3aKAJICHHOI'0 METaJlj1a.

[Ipouieccel, mpoucxopsmie B CTAIIX MW CIUIaBaX NOpU HU3KOTEMIEpaTypHOU U
BBICOKOTEMIIEpATypHOI 00paboTKe
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IK-1.2 YcraHaBnuBaeT CBI3U MEXKIY Ilpakmuueckue 3a0anus:
TEXHOJIOTMYECKUMU MTPOLIECCAMU U Ornucarb METOJIMKY MTPOBEICHUS UCIIBITAHUM C LIETIBIO ONPE/ICIICHHUS:
00BbEeKTaMU IPOKATHOTO IMPOU3BOJICTBA CO - B&JIMYMHBI 3¢pHA METAIIA;
CBOMCTBaMU rOTOBOM MPOIYKLIUH, ChIPbS U - CTPYKTYPHBIX COCTaBJISIONINX METAJJIOB U CILIABOB U T.II.
PAacXOJIHBIX MaTEpUAJIOB, COCTABOM, Onucars METOIMKY TTPOBEICHUSI HCTIBITAHUM C LIEIBIO ONPEACIICHUS
CTPYKTYpOM MeTalljia M (PU3UIECKUMHU, - TBEPJIOCTH 0 MeToay Bukkepca;
MeXaHUYECKUMH, XUMUYECKUMH, - TBepAOCTH 1o MeToay PokBenna;
TEXHOJIOTHYECKUMU U IKCIUTyaTallMOHHBIMUA | - TBEPAOCTHU 0 MeTony bpunenis;
CBOMCTBaMHU - MUKPOTBEPIOCTH;
- YIApHOU BSI3KOCTH METAJUIOB U T.II.
IK-1.3 [IpumeHsieT OCHOBBI TEOPUU MPOIECCOB 3aoanusn na pewenue 3a0au u3 nPoheccuoOHANbHOU 001aCMU, KOMRIEKCHbLE 3A0AHUA:

00pabOTKN MaTepHajoB MPU PELHICHUN
TEXHOJIOTHYECKHUX 3224 IPOKATHOTO
HPOU3BO/ICTBA.

PaccunThiBaeT OCHOBHBIE TEXHOJOTHMYECKUE
HPOLIECCHI TPOKATHOTO MPON3BOJICTBA

BriOparts Mapky cTayiv Win ciuiaBa. Ha3HAaYMTh BUJ U PEKUM TEPMUUYECKOU 00pabOTKH IS
OHOTO W3 CIEAYIOUIMX BUIOB MPOAYKUMUM WIM JETaJud C y4eToM TpeOoBaHH
TEXHOJOTUYHOCTH HAJCKHOCTH, JOJTOBEYHOCTH U SKOHOMUYHOCTH W3JEIIHIA:

- COPTOBOTO MIpoKaTa U (PaCOHHBIX MPOPHIIEH;

- TOJICTOJIMCTOBOM MPOAYKIIHH;

- TOPSYEKATAHOTO [IUPOKOTO JIUCTA;

- XOJIOJTHOKATAHBIX JTUCTOB JIJI1 aBTOMOOMIHLHOM MPOMBITIUIEHHOCTH;

- XOJIOAHOKATaHbIX JIMCTOB JJIsI TPAKTOPHBIX peccop;

- KaTaHKWU;

- OALUMITHUKOB;

- BaJIKOB MMPOKATHBIX CTAHOB;

- PEXKYILEro UHCTPYMEHTA,

- KaTUOpPOB U U3MEPUTEITHLHOTO HHCTPYMEHTA U T.11.

Hogble KOHCTPYKIHMOHHBIEC MaTEePHUAJIbI

[K-1.1

[TpoBOAUT MapKETHHTOBBIE HCCIICIOBAHUS
HayYHO-TEXHUYECKOH MH(OpMAINH;
JTUArHOCTUPYET OOBEKTHI MPOKATHOTO
MIPOU3BO/ICTBA HA OCHOBE aHAJIW3a HAyYHO-
TEXHUYECKON MH(MOPMAIIH O
TEXHOJIOTHYECKUX MPOIECccax

Hepeueub meopemuidecKux 6onpocoe 0214 3auema:
1. Onumunre TpC6OBaHI/I${, MNpEABABIACMBIC K MaT€puajliaM, B 3aBUCHUMOCTU OT yCHOBI/Iﬁ
OKCILTyaTalluu U3ACIINA.
2. Onumure TpC6OBaHI/I$I, OpCABABISACMBIC K POJIMKAM TpaHCMI/ICCI/Iﬁ B ICXaxX IMPOKATHOTI'O
IIPOU3BOJACTBA CTAJIN.
3. N3 kakux MaTCprUaJIOB U3rOTABJIMBAIOTCS KOBIIN BKCKaBaTOPOB?
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4. IlpuBeaure mnepedyeHb CBOWCTB, MPEIbSABIAEMBIX K MaTepuaiaM, HNPUMEHSIEMbIM JUIs
IIPOU3BOJICTBA BBICOKOIIPOYHOI'O KPEMEKa.

5. JlaiiTe 000CHOBaHME UCIOJIB30BAHUS CTAIM 75 7Sl MPOM3BOACTBA METAINIOKOPA.

6. Kakue TpeOoBaHMs TPEIBABISIOTCS K JKECTH, HCIIOJIB3YeMOH Ui KOHCEPBUPOBAHHS
TOMAaTHOM acThI?

7. Kakue marepuasibl UCIOJIB3YIOTCA Ul 3aTOYKU HOXKEH, MpeIHa3HAYEHHBIX IS PE3KH
ropsiuekaTaHoi cranu?

8. VYcraHoBuTe m3aenusi, KOTOPbIE IEIECOO0PAa3HO W3TOTABIMBATH W3 TBEPABIX CILJIABOB
tuna BK 11 Metannoo6paboTku pe3aHuem.

9. Kakme cranm HCIONB3YIOTCS JUISI M3TOTOBJICHUS IMOJIIMITHUKOB, KOHTAKTHPYIOIIUX C
arpecCUBHBIMU cpefiaMu’?

10. Kakwe cramm W CIUIaBBI OTHOCSTCS K BBICOKONMPOYHBIM? ONUIINTE NpPUMEHEHUE
BBICOKONPOYHBIX CTaJIel JUIsl IITaMIIOB, MPUMEHSEMbIX I W3TOTOBJIEHHUS KOHCEPBHBIX|
KPBILIEK 1 OaHOK.

11. Onummure  nNpeuMyIllecTBa  NPUMEHEHUS  CPEIHEYIJIEPOAUCTBIX  JIETMPOBAHHBIX
KOHCTPYKLIMOHHBIX CTaJeil BMECTO HEJIETMPOBAHHBIX JIJIS IETale HacOCOB.

12. Kak noapasnienstorcs MaTepuasbl 10 KOPPO3UOHHOM CTOWKOCTH?

13. Kakue criaBbl IPUMEHSFOTCS JUIST H3TOTOBJICHUS TIOCTOSIHHBIX MarHATOB?

14. Onummre 3¢ HeKTUBHOCTH UCTIOIB30BaHUS AIFOMUHHEBON (OJIBIH.

15. Kakue orpaHuueHust UMeeT PUMEHEHHE JTaTyHu?

16. B kakux y371aX yCTaHOBOK TIOMOJIBHOTO 00OPY/IOBAaHUS UCTIOIB3YIOTCS 0a00HUTHI?

17. Onummre TepMOMEXaHUYECKHE CBOMCTBA aMOP(HBIX MOJIUMEPHBIX MaTepHUajoB.

18. OnummTe mpuMepsl paliMOHATEHOTO IPUMEHEHHUSI, OPraHHYECKOTO CTEKIIa.

19. PaccMoTpuTe OCOOCHHOCTH (PU3MUECKUX CBOMCTB IOJMMEPOB M BO3MOXHOCTH HX
MIPUMEHEHHUS [Tl CHUKEHHUSI IITyMa arperaTos.

20. [Ipoananu3upyiite NpeuMyIIecTBA HCIOIb30BaHUA KPEMHUHOPTaHUYECKUX CTEKJIO-
TEKCTOJINTOB B KayeCTBE aHTU(PPUKIMOHHBIX BKJIAJBIINIEH B y3JIbl TPEHUS TEXHOJOTHYECKHX
JIMHUH.

21. PaccMOTpUTE MCIIOJIB30BAaHHUE TEHOIIACTOB ISl TEIJIO- W 3BYKOM3OJISIHNU, a TaKKe IS
MIPEIOXPAHEHHS OT UCIIAPEHUS OTKPBITBIX EMKOCTEM.

22. [lpuBeuTe CpaBHUTEILHBINA aHAJIN3 CBOMCTB CTEKJIA U CHTAJIJIOB.
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23. Kakue mapameTpbl YYUTHIBAIOTCA NMPHU OLEHKE A(P(HEKTUBHOCTH HCIOIH30BAHUS HOBBIX
MaTepuasioB?
25. 3a cuer Kakux (HaKTOPOB U3MEHSAETCS IPOU3BOJUTENLHOCTD arperaToB Mpyu NPUMEHEHUH
HOBBIX MaTepuagoB?

IK-1.2 VY cTaHaBIMBaeT CBS3U MEXY Ilepeuens 3a0anuit 014 6bIpadOmMKU NPAKMUYECKUX YMEHUT

TEXHOJIOTMYECKUMU ITPOLIECCAMH U
00BEKTaMU MPOKATHOTO MPOU3BO/ICTBA CO
CBOWCTBaMH IOTOBOM MPOAYKUUH, CHIPbS U
PAacXOJIHbIX MAaTEpUajIOB, COCTABOM,
CTPYKTYpOM MeTalljia M (PU3UUYECKUMHU,
MEXaHUYECKUMH, XUMUYECKUMH,
TEXHOJIOTMYECKUMU U IKCILUTYaTallHOHHBIMU
CBOMCTBaMHU

U npUOOpemenus HaebLIKOE 6 peuieHUl 3a0a4 6 NPeOMEemHON odnacmu:
1. MapkupoBKa 1 IPOYHOCTHBIE XapaKTEPUCTHKH TPYO Ul MarucTpalbHbIX TPyOOIIPOBO/IOB.
2. HopmupoBanue XapakTepUCTHK CONPOTHBICHHS pa3pylIeHHIO TpyO mius Ta3o- H
He(TenpoBOIOB.
3. TpeOoBaHMs K XUMHYECKOMY COCTaBYy TPYO.
4. OcOOeHHOCTH CTPYKTYpHO-()a30BOro CTpOEHHMsS TpPYOHBIX cTalell pa3HbIX KJIacCOB
[IPOYHOCTH.
5. CkJoHHOCTh TPYOHBIX cTajeil K OOpa30BaHUIO TOPAYMX TPEIIMH. TeXHOJIIOru4ecKue
MPOOBI.
6. CKIIOHHOCTB TPYOHBIX CTalleil K 00pa30BaHUIO XOJIOAHBIX TPEILUH.
7. CtpykTypHO-(ha30Bble NpEBpallleHUsI IpU CBAapKe TPYOHBIX CTajlell KaTeropuu MpOYHOCTH
K38- K56.
8. CtpykTypHO-(pa30Bble MMPEBPALEHUS MPU CBApKE TPYOHBIX CTajlell KaTeropuu MPOYHOCTH
K60- K80.
9.TpebGoBaHMs K TEXHOJOTHMHU CBapKH TPYOHBIX cranei kareropuu mnpouyHoctu K38 — K56 u
K60 — K80.
10. B3auMOCBSI3b CTPYKTYpPbl 1 MEXaHUYECKUX XapPAKTEPUCTUK PA3IUUHbIX CTaleH U CILIaBOB
C TPOOJIOTHYECKUMHU XapaKTEPUCTUKAMH.
11. CoBpemeHHbIE TPEJCTaBICHUS O BIMSHUUM MHUKpPO- M HAaHO- MaciiTtaba Ha CBOWCTBA
MaTEpUAJIOB.
12. B3auMOCBA3b 2JIEMEHTOB CTPYKTYPBI C IPOYHOCTHBIMHM M ITACTUYECKHMH CBOMCTBaAMU
MaTEpUAJIOB.
13. Metonuka BbIOOpAa HAHOCTPYKTYPHUPOBAHHBIX KOHCTPYKLIMOHHBIX MaTepuaioB s
3aJJaHHBIX YCIOBHUH JKCILTyaTaluy.
14. TpyOsI He(pTerazoBOoro copraMeHTa.

15. TexHOIOTMY U3TOTOBJICHUS CTAIBHBIX OECIIOBHBIX M CBAPHBIX TPYO.
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16. B3auMocCBsI3b CTPYKTYPBl 1 MEXaHUYECKHUX XapPAKTEPUCTUK PA3IMYHBIX TPYOHBIX CTaJIeH.
19.BbicOoKOIIpOYHbIE TPYOHBIE CTAIIH.
17.CBapuBaeMOCTh TPYOHBIX cTayied Kateropuu mpouHocTd X70 — X100 ¢ u30TpOIHOH
CTPYKTYPOM.
18.Koppo3nonHo-cTOiKHE TPYObl M3 HEPIKABEIOMIUX CTAJICH.

19. TpyObI U3 MOTMMEPHBIX U KOMIIO3UTHBIX MaTEPHAIIOB [T HEPTETra30BOM OTPACIIH

I1K-1.3

[TpuMeHseT OCHOBBI TEOPUH MPOIIECCOB
00paboTKH MaTepUAIOB MIPH PEIICHUN
TEXHOJOTUYECKUX 3a/1a4 MPOKATHOT'O
MIPOM3BOICTBA.

PaccunThIBaEcT OCHOBHBIC TEXHOJIOTHUCCKHE
MPOIIECCHI TPOKATHOTO MPOMU3BOCTBA

3adanusn na peuienue 3a0a4 u3 npogheccuoHanbHoll odracmu,

KOMNJ1eKCHble 3a0aHUuA:

[IpenogaBaTens BbLAAET 0OydaromeMycsl 3aJJaHue Ha BBIOOp MaTepuaia JIJsi U3TOTOBJICHUS

u3nenus, paboTalomero B 3aJaHHBIX YCIOBHSX OKCIUyaTaumud. B xome cpaum

MIPAKTUYECKOTO 3a/IaHusl 00yUaIOLIUICS TODKEH TOKa3aTh CIEAYIONIUE 3HAHUS:

- MPUHLUIBI Pa3pabOTKU TEPCIEKTUBHBIX KOHCTPYKIUHN H3JeNHid, BHIOOpa MaTepHalioB B

COOTBETCTBHUH C YCIOBUSMH IKCIUTyaTallMd U BHEITHUMH BO3JICHCTBYIOIIUMHU (DaKTOpaMH;

- METOJbl ONTUMH3AIMH MPOCKTHBIX PEMICHHH C Yy4YeTOM MPHPOJOOXPAHHBIX U

sHeprocoOeperaroInx TeXHOJIOTUi;

- IPOBEICHUE IKCIIEPTU3HI MPOCKTHO-KOHCTPYKTOPCKHUX M TEXHOJOTHUECKUX Pa3paboToK;

- aHaJIM3 TEXHOJOTMYECKOro TMpoliecca, OMpPEACAIONero ciayxkeOHoe Ha3HaYeHHe

MIPOEKTUPYEMOTO OOBEKTA;

- aHAJIN3 CYLIECTBYIOIIEH TEXHOJIOTHUECKON JOKYMEHTAIIH;

- TOPANOK pa3pabOTKH, O(OPMIIEHUS, COTJACOBAHMUS U YTBEP)KIEHUS TEXHUYECKOIO

3aJJaHMsl, TEXHUYECKUX YCIOBUN HA MPOEKTHPYEMBIH O0BEKT.

MupoBoii ppIHOK MaTepHUAJI0B 1 HHHOBALMOHHBIX TEXHOJIOTHI MX 00paboTKHU

[K-1.1

IIpoBOIUT MapKETUHIOBBIE UCCIIEIOBAHUS
Hay4YHO-TEXHUYECKON MHpOpMaIUy;
JMAarHOCTUPYET 0OBEKTHI IPOKATHOTO
IIPOU3BOJICTBA HA OCHOBE aHAJIN3a HAyYHO-
TEeXHUYECKO MHpOopMaIu 0
TEXHOJIOTHYECKHX ITPoLeccax

Ilepeuenv meopemuueckux 60npocoé K 3auemy:

AHanM3 HHHOBAIIMOHHBIX METOJIOB ITPOU3BOICTBA MEPCIIEKTUBHBIX MAaTEPHAIIOB.
MeTo1bI UTHTEHCUBHOM TIACTUYECKON edhopMaIuu.

Knaccudukamnms axiuTHBHBIX TEXHOJIOTHH.

Cdepsl mpuMeHEeHHS «MEeTATTHYECKUX» AM — TeXHOJIOTHH.

MarmHbl 1 000pyJOBaHKE JUIsl BHIPALIMBAHUS U3EIUNA U3 METaa.
Xapakrepuctuku rpymmbsl Mamua Direct Deposition.

Xapaxtepuctuku rpynmnsl MamnH Bed Deposition.

Marepuansl 1uist «MeTaumdeckux» AM — mammH.

ONoGa~wWNE
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9. MeTtozp! MONy4YEHUs] METAIJIONOPOIIKOBBIX MaTepUasioB JUist AM - MalluH.

10. IlepcieKTHBBI pa3BUTHSI HHHOBALIMOHHBIX TEXHOJIOTUNA 00pabOTKH MaTepHUaioB B
MHUpE.

11. IlepcnieKTHBBI pa3BUTHSI HHHOBAIIMOHHBIX TEXHOJOTHI 00pabOTKM MaTepHajoB B
Poccun.

12. 'HHOBAIIMIOHHBIE TEXHOJIOTUHU MPOLIECCOB MPOKATKH.

13. lHHOBaIMOHHBIE TEXHOJIOTUH MPOLIECCAa KOBKU.

14. "HHOBAIIMOHHBIE TEXHOJIOIMH MPOLIECCOB IITAMIIOBKHU.

15. lHHOBAIIMOHHBIE TEXHOJIOTUH MPOLIecca IPECCOBAHMUS.

16. IlepcniekTuBsl pazButust merooB OM/I.

17. MeToapl FHTCHCUBHOM IIACTUYECKON JAehopMaIiiu.

18. Chepsl mpuMeHEHUS «METATNTNIECKUX» AM — TeXHOJIOTHH.

19. Mammuss! 1 000pyJ0BaHUE JUIsl BHIPAIIMBAHUS M3/AEIUNA U3 MeTasIa.

20. Xapakrepuctuku rpynnsl MamuH Direct Deposition.

21. XapakTepuctuku rpymnimbl ManH Bed Deposition.

22. MeTozp! OTy9eHUs] METAIIOMOPOIITKOBBIX MaTepUaIoB Uist AM - MamuH.

23. OCHOBHBIE 3aKOHOMEPHOCTH IPU PeANHU3aALNHU aAUTUBHBIX TEXHOJIOTHII B
METaJUTYPTHH.

24. OCHOBHBIE 3aKOHOMEPHOCTH TIPH OCYIIECTBICHNH WHHOBAITMOHHBIX BUIOB MTPOKATKH.

25. OCHOBHBIE 3aKOHOMEPHOCTH IIPU OCYILECTBIEHUH METO/I0B MHTEHCUBHON
IJIacTUYECKOM edopManuu

MK-1.2 YcTaHaBIHBACT CBS3U MEKITY Ilpumep npakmuueckozo 3a0anusn

TEXHOJIOTUYECKHMH MPOIIECCaMU U BbIMOMTHUTS MAaTeHTHBINM MOMCK MO OAHON U3 MPENJIOKEHHBIX TEMaTHK, B TOM 4YHCIE U B
00BEeKTaMHU TPOKATHOTO MPOU3BOJICTBA CO 3apy0ex)HBIX 0a3ax M300pETCHHIA.

CBOMCTBaMHU FOTOBOU MPOTYKIINH, CHIPbS U Hanpumep, onvH U3 METOJOB WHTEHCUBHOW IIACTHYECKOW nedopMalvd WM OJHA U3
PacxXoJHbIX MaTE€PUAIOB, COCTABOM, AAIUTUBHBIX TEXHOJIOTHH.

CTPYKTYpOil MeTasia u GU3NIECKUMH, Ha ocHoBe MeTofa kitaccuukanuy nNpeagoKuTh HOBOE peIICHHE.

MEXaHNYECCKUMHU, XUMHNYCCKUMU, BrimoaauTh IMOCTAaHOBKY 3aJa4y TCOPUH INIACTUIHOCTH JIs1 HOBOI'O METOAA.
TEXHOJOTUYECKHUMH U IKCIUTYaTaIlHOHHBIMH
CBOWCTBaMHU

IK-1.3 [TpumeHsieT OCHOBBI TEOPHHU TPOLIECCOB IIpakmuueckoe 3a0anue:




Koo
uHouKamopa

HH()MKCIW!OP oocmudicenus KomnemeHyuu

Oyenounvle cpedcmsa

00pabOTKH MaTEPHAJIOB MIPH PEIICHUH
TEXHOJOTHYECKUX 33724 IPOKATHOTO
MIPOU3BOJICTBA.

PaccunThiBaeT OCHOBHBIC TEXHOJIOTHICCKHE
MIPOIIECCHI TPOKATHOTO IPOM3BOJICTBA

[ToaroroBUTH MO OAHOM K3 TEMATHK MPE3EHTALMIO ¢ 0000IEHNEM [TOTYyIEHHOM
nHpopMauu 1 0003HAYCHNEM JTATBHEHIIINX MTyTeH pa3BUTHUS pacCMaTPUBAEMON
MHHOBAllMOHHOW TE€XHOJIOTHH.

AHa/u3 Mup

OBOI'0 COCTOAHUSA IMMPOKATHOI'O ITPOU3BOACTBA

IK-1.1

[IpoBOAUT MAPKETUHTOBBIE UCCIIEIOBAHUS
Hay4YHO-TEXHUYECKON MHpOpMaIuy;
JIUArHOCTHPYET OOBEKTHI MPOKATHOTO
IIPOM3BOJICTBA HA OCHOBE aHAJIN3a HAyYHO-
TEXHUYECKON MHPOpMAIUH O
TEXHOJIOTUYECKUX IpoLeccax

Hepeueub meopemuuecKux 60npocoe K sauemy.
Ananuz HHHOBAIITMOHHBIX MCTOAOB IIPOU3BOACTBA MCTAJIJIOIIPOKATa.

MeToabl MTHTEHCUBHOM IJIACTUYECKOM AePOopMaIIH.

Xapakrepucrtuka TJIC.

Xapaxkrepuctuka HICITIL.

XapakTepucTrKa NPOKATHBIX CTAHOB CHELMAIIbHON KOHCTPYKIHUU.
XapakTepuCcTUKa COPTONPOKATHBIX CTAHOB.

XapakTepucTuka TpyOOIPOKATHBIX CTAHOB.

NHHOBaLIMOHHBIE TEXHOJIOTHH MPOLIECCOB TOJICTOJIUCTOBOM MPOKATKHU.
HNHHOBaIMOHHBIE TEXHOJIOTUH IIPOLIECCOB TOHKOJIMCTOBOW MPOKATKH.
NHHOBaLIMOHHBIE TEXHOJIOTHH COPTOBOM MPOKATKH.

[IepcnektuBsl pazButust MetonoB OM/I.

12. Meroapl THTCHCHUBHOM TUIACTUYECKON e opMaIium.

13.  OcHOBHbIE 3aKOHOMEPHOCTH MPU peau3alii HHHOBAIIMOHHBIX TEXHOJIOTUI B
METAJLTYPTHH.

14.  OcHOBHbIE 3aKOHOMEPHOCTH TIPU peain3allii UHHOBAIIMOHHBIX BUOB MTPOKATKH.
15.  OcHOBHBIE 3aKOHOMEPHOCTH TIPH OCYIIECTBICHUH METOI0B MHTEHCHBHON
TJIACTUYECKOM ehopMalinu.

0.
1.

RRoOo~No~wNDd P

MK-1.2

VYcTaHaB/IMBAET CBA3H MEKIY
TEXHOJIOTUYECKUMH MPOLIecCaMu U
00BEKTaMHU MPOKATHOTO MTPOU3BOICTBA CO
CBOMCTBAMM FOTOBOM MPOIYKINH, ChIPbS U
PacXoAHBIX MaTEpPHANIOB, COCTABOM,

CTPYKTYpOil MeTasia u GU3NIECKUMH,

Ilpumep npaxmuueckozo 3a0anus:
BBITIOJTHUTE TIATEHTHBIA MMOUCK IO OJHOH W3 MPEUIOKEHHBIX TEMAaTHK, B TOM YHUCIIC U B
3apyOexHBIX 0a3ax U300pETCHHIA.
Hanpumep, onvH M3 METOJOB WHTEHCHBHOW IIACTHYECKON AedopMaluu WM OJHA U3
WHHOBAIIMOHHBIX TEXHOJIOTUN TTPOKATKH.
Ha ocHoBe MeTofa kitaccuduKanyy nMpeaaoKuTh HOBOE PEIICHHE.
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MEXaHUYECKUMH, XUMUYECKUMH, BbINoIHUTE NOCTAHOBKY 33a4y TEOPHUH INIACTUYHOCTH Il HOBOT'O METO/1a.
TEXHOJOTUYECKMMHU U IKCIUTyaTallHOHHBIMHU
CBOWCTBaMHU

IK-1.3 [IpumeHsieT OCHOBBI TEOPUHU MPOLIECCOB Ilpakmuueckoe 3a0anue:

00pabOTKH MaTEPHAJIOB MIPH PEIICHUH
TEXHOJIOTUYECKHX 33]1a4 TPOKATHOTO
MIPOU3BOJICTBA.

PaccunThiBaeT OCHOBHBIC TEXHOJIOTHUCCKUC
MPOIIECCHI TPOKATHOT'O IPOM3BOJICTBA

IlogroroBure 1O OAHOM M3 TEMaTHK NPE3EHTAlMI0 C O00O0OIIEHHEM IOIYy4EeHHOH
uHbopMaMu © 0003HAYCHHEM JaJbHEWIINX NYyTeH pa3BUTHS  paccMaTpuBaeMO
VHHOBALIMOHHOW TEXHOJIOTUU IIPOKATKHU.

YyeOHada - HA

YHO-UCCJeA0BaTECJIbCKasA paﬁoTa

MK-1.1 [IpOBOAUT MaPKETUHIOBBIE HCCIIEMOBAHUS Bo Bpewmst 3aIUThl OTYETa OTBETUTH HA BOIIPOCHL:
HAayYHO-TEXHHIECKOM HHPOPMAIIHH; —  Kakyio HOpMaTHBHO-TIPABOBYIO JOKYMEHTAIIUIO OPTaHM3aI[HMU H3yYalli Ha
JIMArHOCTHPYET OOBEKTHI IIPOKATHOTO paKkTuKe?
IPOU3BO/ICTBA HA OCHOBE aHAIN3a HAyYHO- —  Kakyro cTpyKTypy HMeeT opranu3anus?
TEXHHYCCKON HH(OPMALIIH O — Kakue ¢pyHKINN 1 METO/IbI YIIPABICHUS UMEET MpeAnpusTre?
TCXHOJIOTHICCKHX Tpolieccax —  Kak oprann3oBaHo JIeIONPOU3BOJICTBO H JOKYMEHTOOOOPOT B OpraHu3anun?
IK-1.2 VCTaHABINBACT CBS3U MEKILY 3amanue
TEXHOJIOTHYECKMMH TPOIIECCAMU U - OCHOBHBIE HAIPABJICHUS 10 PEKOHCTPYKIIMK MPOU3BOJICTBA WM YCOBEPIIECHCTBOBAHUIO
00BEKTaMH POKATHOTO MPOU3BOJICTBA CO TEXHOJIOTHHU U UX 000CHOBaHHE.
CBOWCTBAMH FOTOBOM MPOJYKIIUH, CHIPbs - IToTepu CHIPbs, MATEPUAIIOB U ITyTH UX CHUIKEHUSL.
PacXOIHBIX MATEPHAIIOB, COCTABOM, - PacxozHbie KO3 (HUIUEHTHI IO CHIPHIO M BCIIOMOTATEILHBIM MaTepHaiaM.
CTPYKTYPOM MeTauia U (PU3HIECKUMH, - DHEPreTUYECKUE 3aTPAThI M ITYTH UX CHIKEHHUS.
MEXaHUIECKUMHU, XUMUYECKUMU, - MarepuanbHble U TEIJIOBbIE TOTOKHU B TIPOU3BOJICTBE.
TEXHOJOTHYECKMMH ¥ DKCIUTYaTallMOHHBIMU | - KOHTPOIIb IPOM3BOJICTRA.
CBOWCTBAMHU - OpraHu3aiiys 1 OCYNIECTBICHUE AHATUTHYECKOTO KOHTPOJISL.
MK-1.3 [IprMeHsIeT OCHOBBI TEOPHHU MPOIECCOB 3amanue

00paboTKK MaTepuaioB MPH pelIeHUN
TEXHOJIOTUYECKUX 3a/1a4 IPOKATHOTO
MIPOMU3BOCTBA.

PaccunThIBa€T OCHOBHBIE TEXHOJIOTMYECKHE

IIpu 3amuTe oTYETa OLIEHUTh NPAKTUYECKYIO PEATU3ALUIO CUCTEMBI YIIPABIICHUS
Ka4eCcTBOM, 00ECIIeUMBAIOIYIO CTAOUIIBbHOE, YCTOHUNBOE Ka4eCTBO U3rOTaBIMBAEMOM 1
MOCTaBIISIEMOM MPOJIYKIIUU B TEUEHUE OIPENIETICHHOT0 IIEpH0/ia BpEMEHH (IeCTBHS
KOHTPAKTa, CPOKA BHITYCKA MPOAYKIIMH JAHHOTO BUJA U T.1.)
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MIPOLIECCHI TPOKATHOTO POU3BOCTBA
HpOI/I3BOI[CTBeHHaﬂ - NpeIIUIJIOMHAas IIPAKTUKA
IK-1.1 [IpoBOAUT MaPKETUHT OBBIE HCCIICIOBAHUS Ilepeuenvy meopemuueckux 6onpocos:
Hay4YHO-TEXHUYECKON MHPOPMAIIHH; - McxoHOE ChIphe M BCIIOMOTATENIbHBIE MaTepHuaibl, 3aBoabl-ocTaBIUKU, ['OCTe 1 TY
JTUArHOCTHPYET OOBEKTHI MPOKATHOTO Ha BCIIOMOTATeIbHbIE MaTEPHUAIIbI.
MIPOU3BO/ICTBA HA OCHOBE aHAJIW3a HAyYHO- - Metoasl KOHTpOIIS 32 uX KauyecTBOM. OTXObI MPOU3BOJCTBA U METO/Ibl UX YTHUIM3ALUU
TEXHUYECKOH MHPOPMAITIH O WJIU YHUUYTOXKCHHUS
TEXHOJIOTUYECKHX MpOoIeccax
IIK-1.2 VYcTaHaBIMBaeT CBSI3U MEXKY Ilepeuensy meopemuueckux 6onpocos:
TEXHOJIOTUYECKUMH MPOLIECCaMU U 1.  Ilepeuncnute KpuTepuu BIOOpa 000pyIOBaHUS?
00BEKTaMU TIPOKATHOTO MTPOU3BOJICTBA CO 2.  Hadem ocHOBaH mpHHIHUI PaOOTH BEIOPAHHOTO 000PYIOBaHUS, KAKOBEI €T0
CBOMCTBaMH FOTOBOU MPOIYKIIUH, CHIPbS U XapaKTePUCTHKU?
pPacxoAHbIX MaTEepUaIOB, COCTABOM,
CTPYKTYpOil MeTaia u PU3NYECKUMH,
MEXaHUYECKUMH, XUMUYECKUMH,
TEXHOJIOTHYECKUMHU U IKCILTyaTallMOHHBIMU
CBOMCTBAMH
IK-1.3 [IpuMeHsieT OCHOBBI TEOPUH IPOLECCOB 3aoanue

00pabOTKN MaTepHajoB MPU PELICHUU
TEXHOJIOTUYECKHX 3a]a4 IPOKaTHOIO
IIPOU3BOJICTBA.

PaccunThiBa€T OCHOBHBIE TEXHOJIOTHUYECKHE
ITPOLIECCHI TPOKATHOTO IPOM3BOCTBA

1.  Ipennoxure aabTepHATUBHbIE BapUaHThl 00OPYAOBAHUS JUIsl TPOBEACHUS
TEXHOJIOTUYECKOT0 MPOLECCa WIN HAYYHO-UCCIIEJ0BATENBCKON paboThI.

OneHuTe 10CTOBEPHOCTD PE3YIBTATOB U UX CPABHEHHE C aHAIOTUYHBIMU PE3yJIbTaTaMH
OTEUYECTBEHHBIX U 3apyOEKHBIX YUEHBIX

HNndopmMannoHHbIe TEXHOJOTHH B POKATHOM IPOM3BOJCTBE

[K-1.1

[IpoBOAUT MapKETHHTOBBIE HCCIICIOBAHUS
HayYHO-TEXHUYECKOH MH(POpMAINH;
JTUArHOCTUPYET OOBEKTHI MPOKATHOTO
MIPOU3BOJICTBA HA OCHOBE aHAJIW3a HAyYHO-
TEXHUYECKON MH(MOPMAIIH O

TCXHOJOTHYCCKUX IIPOoHcCcax

Ilepeuenv meopemuueckux 6onpocos K 3auemy:

TexHU4ecKue cpeacTBa sl U3MEPEHHS TapaMeTPOB TEXHOJIOTUUYECKOI0 MpoIecca
Buasl crangapTos.

HopmatuBHBIE TOKYMEHTHI

['ocynapcTBeHHBIE U OTpacieBbIe CTaHAAPTHI s pa3padoTku mpoekTa mo ACY TII
TexHuueckue cpeicTBa aBTOMATH3AlUN

aorwpdPE
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6. CpencrBa aBTOMAaTUYECKOTO PEryIHMPOBAHUS
7.  CpencrBa CUTHAIU3ALUU
8.  CraTuueckuii U AMHAMUYECKUN PEKUM pabOThI 00bEKTa yIpaBICHUSI.
9.  Craruueckas XapakTepuCTHKa 00BEKTa YIIPaBICHUS
IK-1.2 YcraHaBnuBaeT CBSI3U MEXKIY Ilpumepvt npakmuyueckux 3a0anuil.
TEXHOJIOTUYECKUMH MPOLIECCAMU U 1.  IlpeasioXkuTh KOMIUIEKC TEXHHYECKUX CPEJCTB JJIsl peajlu3aluyd THUIIOBOTO KOHTYpa
00BEKTaMU MPOKATHOTO MPOU3BOJICTBA CO PEryIupOBaHUs TEMIIEPATyphl
CBOMCTBaMM rOTOBOM NMPOJYKIIUH, ChIPbsI U 2.  IlpennoxXuTh KOMIUIEKC TEXHHMYECKUX CPEACTB JUIsl peajH3alld THIIOBOTO KOHTYPA|
PacXOAHBIX MaTEPHATIOB, COCTABOM, pEryIupOBaHUs AaBICHUS
CTPYKTYpO# MeTaia U pU3NYECKUMU, 3. IlpennoxuTh KOMIUIEKC TEXHHYECKHX CPEJICTB JUIsl peaju3allid THIIOBOTO KOHTYPA|
MEXaHUYECKUMHU, XUMUYECKUMH, pEryaIupoBaHus pacxoa
TEXHOJIOTUYECKUMHU U IKCIUTyaTallMOHHbIMU | 4. [IpennoxuTh KOMILIEKC TEXHUYECKHX CPEACTB JUIsl peall3allid TUIIOBOIO KOHTYpa)
CBOMCTBAMH perynupoBaHusl ypOBHS
[IK-1.3 [IpuMeHseT OCHOBBI TEOPUH IPOLECCOB

00pabOTKN MaTepHajoB MPU PELICHUU
TEXHOJIOTUYECKHX 3a/]]a4 IPOKATHOTO
IIPOU3BOJICTBA.

PaccunThIiBaeT OCHOBHBIE TEXHOJIOTHUYECKHE
ITPOLIECCHI TPOKATHOTO IPOM3BOJCTBA

Ilpakmuueckoe 3a0anue.

Coznate mokymeHT Microsoft Excel. MaccuB 3KClepUMEHTANBHBIX JaHHBIX BHECTH B
ANEKTPOHHYIO Tabnuily. Beluncinuth cymmy no kKaxxaoMmy napamerpy. Beraucnuts cpegnee
3Ha4YeHHe Kaxjaoro mnapamerpa. [loctpouTh auarpamMmy U rpaduk 3aBUCHUMOCTH 3THX
JaHHBIX. Jlerenay pacrnonokuTh moJ OChro adcIuce

ITIK-2 Cnoco0eH onpeaejsiTh OPraHu3alliOHHbIe H TEXHHYeCKHe MePbl VISl BbINOJHEHHUs IPOU3BOACTBEHHBIX 3a1aHMIl 10 BBITYCKY

ropsiuy€eKaTaHoro npoxKara ¥ HH)KMHUPHUHI'A TEXHOJOTMIECKUX ITPOECCOB

MeToabl OMUCAHUS M AHAJIU3A (l)OpMOI/BMeHeHI/Iﬂ METAJIJI0B M CILIAaBOB

[K-2.1

YcTanaBnuBaeT OCHOBHbIE TPeOOBaHUS K
TEXHOJIOTHYECKOMY 000PYAOBaHUIO /IS
IIPOM3BOJICTBA TOPSIUEKATAHOTO MPOKATa U
BO3MO>XHOCTb €70 MOJEPHU3ALUN

Teopemuueckue 60npocwl K IK3AMEHY
1. C noMormipo0 Kakoro mapaMerpa MOKHO ONpPEAEIMTh TPAHUIBI ovara jaedopMaiuy npu
MozenupoBanuu npoueccoB OM/I B mporpamme QForm?
2. Ilepeuncnute CKajdspHbIE, BEKTOPHbIE M TEH30PHBIE IO,
Mo enupoBanuu npoueccoB OM/] B QForm
Kakue ypaBHEHHUs ONUCHIBAIOT OOJBIINE YIIPYroIUIacTHUECKue eopmanun’?
Kakwue tennosbsie 3QdekThl MOTYT OBITH NPU TUIACTUYECKON AedopMauu?

> w

5. [laiite onpenenenue TeMIONPOBOJHOCTH.

oTtoOpakaemble TpH
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6. Yemy (mo ymomuanmio B QForm) paBen kodddunmeHT mnpeoOpazoBaHus padOTHI
nepopmanmu B Terno? Yemy (mo ymomuanuio B QForm) paBeH kod¢¢uiment
peoOpa3oBaHus pabOTh! TPEHUS B TEILIO?
7. Kakue u3 rpaHMuHBIX YCJIOBUI HE ucnoab3ytoTcs B QForm: 1-oro pona, 2-oro pona wiy
3-ero poxa?
1K-2.2 ObecneunBaet cTaOMIBHOCTD Teopemuueckue 60npocwl K IK3AMEHY
TEXHOJIOTHYECKOTO0 Mpolecca npou3BoacTBa | 1. OnuiunTe METOIUKY 3aJJaHUsI FeOMETPUUECKUX (opM 1 pa3MepoB 0ObeKTa
rOpsTYeKaTaHOTO MPOKATa; IPUHUMAET 2. Onumwure METOUKY 3a1aHus (PU3HUECKUX CBOWCTB CPEJIbI
pereHust 0 TpeOyeMbIX perfjaMeHTupyeMbix | 3. OnuIINTe METOAUKY 3aJjaHUs TPAaHUYHBIX YCIOBUM
KOPPEKTHPOBKAX Ha OCHOBE KOHTPOJIS 4. OnuImmTe METOAMKY 3a/IaHus ITApaMETPOB pacyera
TEKYIUX OTKJIIOHEHUH OT 3aJJaHHbIX BEIMYMH | 5. ONUIINTE METOJUKY AUCKPETH3alMU O0bEKTa HA KOHEUHBIE 3JIEMEHTHI
apaMeTpPOB U MPOU3BOJCTBEHHBIX 6. ChopmynupyiiTe Kpyr BOIIPOCOB, KOTOpPHIE JMJOJDKEH 3HATh KBAIM(UIIMPOBAHHBIH
nokaszaresnei 1oJib30BaTesb nporpammsl QForm
7. Kakue Buasl nepopmanuu cymectByloT. IlpuBenure ¢opmynsl. Yem oramuaercs
OTHOCHUTEJIbHAs JleopManus OT JorapupmMuyeckoi?
IK-2.3 Ocy1iecTBisieT KOHTPOJIb KauyecTBa Ilpakmuueckue 3a0anus K IK3amemny
rOpsTYEKaTaHOTO MPOKATa Ha CTAIUSIX 1. CmopenupyiiTe poIiece TMCTOBOW MPOKATKU U MOKAKUTE HEUTPAJIbHOE CEUSHHE B 0Yare
TEXHOJIOTHYECKOTO MpoLiecca U TOTOBOM nedopmaruu.
MPOTYKITUH 2. CMmoaenupyiiTe MpoIecc JIMCTOBOM MPOKATKU M MOKAKUTE TPAHUIIBI o4yara Je()opMariuH.
3. Cmonenupyiite  mpoluecc  TOJCTOJIMCTOBOM  MPOKATKM M MPOAHANIU3UPYHTE
HEPaBHOMEPHOCTH Je(POPMAIIH TI0 TOJIIHHE.
4. Cmopnenupyiite mpouecc JUCTOBOW MPOKATKH U MOCTPONTE IpapuK M3MEHEHHs YCUIHS
MPOKATKH BO BPEMEHHU.
5. CmopenupyiitTe mpoliecc JUCTOBOM MPOKATKHU U MOCTPOiTe rpadiK N3MEHEHUsI MOMEHTOB
MPOKATKH BO BPEMEHHU.
6. CMomenmupyiiTe MpoIecce JTUCTOBOM MPOKATKU C HATSHIKCHUSMHU.
7. CMmonenupyiTe MpoIecc JUCTOBOW MPOKATKH C PA3IMYHBIMH YCIOBUSIMH TPEHHSL.

[Ipoananusupyite MpoLECCHI.
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KOHTpOJIb H CUCTEMbI YIIPABJICHUSA TEXHOJIOTHYE€CKUMMU MpoueccaMu

[1K-2.1

YcTaHaBnuBaeT OCHOBHbIE TPeOOBaHUS K
TEXHOJIOTMYECKOMY 000PYAOBAHUIO JUIS
IIPOM3BOJICTBA TOPSYEKATAHOTO MPOKATa U
BO3MOKHOCTh €r0 MOJACPHU3AIUU

Ilepeuens meopemuueckux 60npocog K 3auemy:

CrpyKTypHas cxema aBTOMaTU3UPOBAHHOI'O YIIPaBJIEHUS TEXHOJIOTHYECKUM IIPOLIECCOM.
Bunpl ynpaBiieHHs] TEXHOJIOTMYECKUM MTPOLIECCOM.

UYro Takoe aBTOMaTHUECKOE PEryIupoBaHue?

Uro Takoe TexHonoruyeckuii 00bekt ynpasienus (TOY)?

Urto Takoe cucrema aBromaTudeckoro peryiauposanus (CAP)?

[lepeunciuTh TUIIOBBIE 3aKOHBI PErYJIUPOBAHUS?

Krnaccuduxanus usmepenuil no MeToay noiay4eHus pe3ysibTaToB.

MeTtponoruyeckue XxapakTepuCcTUKH MPHOOPOB. Buabl morpemHocTen.

Buner natankos. Ludpossie qaTaunky.
Krnaccudukaius aBTOMaTHUECKUX PETYISITOPOB.
MeTtposiornyeckue  XapakTepUCTUKH  [PUOOPOB.
HU3MEpPEHUM.

W3meputenpHblil IpeoOpa3zoBaTesib, U3MEPUTEIBHOE CPEICTBO, M3MEPHUTENbHBIA HpHUOOp,
JATYHK.

Perynsarops! HenpepbIBHOTO IEHCTBHSL.

HcnonHuTenbHbIE YCTPONCTBA: BUBL.

CoBpeMeHHbIE CPE/ICTBA OTOOPAKEHUS TEXHOJIOTHUYECKON HMH(POPMAIIHH.

XapaKkTepUCTUKH, IPUMEHSAEMBIE ISl OLEHKH TEXHOJIOTMYECKOTO MpoIiecca.
Knaccugukanys aBToMaTHuECKUX CUCTEM IO MPUHIIUITY PEryIUpPOBaHUSL.

@dopmbl npesIcTaBIeHNs] HH(GOpMAIMK B U3MEPUTEIbHONU TEXHUKE

[uanazon wm3mepenui. Ilpenensr

[1K-2.2

OOecrnieunBaeT CTaOMIHLHOCTD
TEXHOJIOTUIECKOT0 MTPOIiecca MPON3BOCTBA
ropsSYeKaTaHoro MpoKaTa; MPHHUMAET
pelieHns o TpedyeMBbIX PEerIaMEeHTUPYEMBIX
KOPPEKTUPOBKAX Ha OCHOBE KOHTPOJIS
TGKYIIII/IX OTKHOHGHI/II\/’I OT 3aJaHHBIX BCIINYNH
MapaMeTpoB U MPOU3BOICTBEHHBIX
oKa3areJie

Ilepeuens meopemuueckux 6onpocos K zauemy:

Mertponorudyeckue xapakTepucTuku mpubopos. [uanazon usmepenuid. Ilpenenst
U3MEPECHUI.

W3mepuTenbHblil IpeoOpa3oBaTesb, U3MEPUTEIBHOE CPEICTBO, M3MEPUTENbHBIN MpUoop,
JATYHK.

Perynaropsl HENPEPLIBHOI'O IEUCTBHS.

HcnonHuTenbHbIE yCTPONUCTBA: BUJBL.

®opmbl npesicTaBIeHus UH(OPMAIMK B U3MEPUTENLHON TEXHUKE

CpencTaa U3MepeHts NapaMeTpOB IPH NPOU3BOACTBE TOPSTYEKATAHON NPOTYKIUH.




Koo
uHouKamopa

HH()MKCIW!OP oocmudicenus KomnemeHyuu

Oyenounvle cpedcmsa

CpenctBa u3mMepeHus napaMeTpoB MPH IPOU3BOJICTBE XOJIOJHOKATAHON MPOAYKIUH.
CrniocoObl KOHTPOJISI KAYECTBA IIOJIOCH! HA CTaHAX ropsvYeil U X0J0IHOM MPOKATKH.

I1K-2.3

OcymiecTBIISIET KOHTPOJIb KaueCcTBa
rOpsIYEKaTaHOr0 MIPOKATA HAa CTAAUAX
TEXHOJIOTMYECKOT0 MpoIiecca U TOTOBOM
NPOAYKIHH

Hepeltenb meopemu4ecKux 6onpocoe K zauemy:

Krnaccudukanms u3sMepeHuil mo MeToy MmoxydeHUs pe3yJIbTaToB.
MeTtponornyeckue XxapakTepucTUKH MpruOopoB. Buabl morpemHocTen.

HepCHeKTHBBI TEXHOJOTHYIECCKOro pa3BuTus B oﬁpaﬁoTKe MaTEpUAJI0B JABJCHUEM HA MMPUMEPE JIYUIINX H306peTeHI/Iﬁ

IK-2.1 YcTanaBnuBaeT OCHOBHbIE TpeOOBaHUS K Teopemuueckue 6onpocot Ha 3auem:
TEXHOJIOTHYECKOMY 000PYI0BAaHUIO IS 1. CoBmemennsie mpoieccbl OM/] 1 IepCeKTUBBI UX TEXHOJIOTHYECKOTO Pa3BUTHSL.
MIPOU3BOJICTBA TOPSIUEKATAHOTO MPOKATA U 2. Jlyumue uzobpereHus B Apyrux mnpoueccax OM/J]
BO3MOYXHOCTb €r0 MOJICpPHU3ALIUN
IIK-2.2 ObecneunBaeT CTaOUIBHOCTh Ilpaxkmuueckoe 3a0anue 01s 3auema:
TEXHOJIOTUYECKOI0 MIpoLecca MPOU3BOACTBA .
i BrinonHuTh MOJENMpPOBaHKE JBYX MEPCIEKTUBHBIX MPOLIECCOB ropsyeit mpokaTku B QForm
ropsYeKaTaHoro Npokara; IpUHUMAaeT
perieHust 0 Tpe0yeMbIX PEerIaMEeHTUPYEMbIX
KOPPEKTUPOBKAX HA OCHOBE KOHTPOJISI
TEKYIIUX OTKJIOHEHUN OT 3aJJaHHBIX BEJTMYUH
MapaMeTPOB U MPOU3BOJICTBEHHBIX
ITOKa3aTesen
[K-2.3 Ocy1ecTBiIeT KOHTPOJIb Ka4eCcTBa IlIpakmuueckoe 3a0anue 011 3auema:

ropsiYEKaTaHOro MPOKATa Ha CTAAUAX
TEXHOJIOTMYECKOT0 IIPOLEecca U TOTOBOI
MIPOTYKIIHH

IIpe3enrtanus u noknaa Ha teMy «O030p Jydmux U300peTeHuit B 00JIaCTH MPOU3BOACTBA
ropsiYeKaTaHbIX JUCTOB U TOJIOC»

Ju3aifH HHHOBAMOHHBIX TEXHOJIOTHI B 00pa0oTKe MaTepHaJl

OB JaBJICHHEM

IK-2.1 VYcranaBiIMBaeT OCHOBHbIE TPeOOBaHUS K Teopemuueckue 60npocel K 3K3ameny
TEXHOJIOTHYECKOMY 00OPYIOBAHHIO TSI 1. TpeboBaHus K TEXHOJIOTHUYECCKUM JTMHUAM KOMITakTHRIX [IICITI.
IIPOU3BOJICTBA TOPSIUEKATAHOTO MPOKaTa U 2. I'opsiuas npokartka ¢ npumenenneM COXK.
BO3MOKHOCTb €r0 MOJEPHU3ALINU 3. CucteMbl IpoTUBOU3TrHMOa pabovMX BaJIKOB.

K-2.2 ObecneunBaeT cTaOUIBHOCTD Teopemuueckue 6onpocwt K IK3ameny

TEXHOJOTHYCCKOI'0 Mporecca nNponu3BoOaACTBa

1. CVC npodunmpoBka u oceBasi CIBUKKaA pab0UHX BAJIKOB.
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ropsiYeKaTaHoro NpoKara; IPUHUMAET 2. Ilonepeynasi pa3HOTOJIIIMHHOCTB JINCTOBOTO ITPOKATA.
pelieHus o TpedyeMbIX persiaMeHTupyeMblx | 3. [IpoosibHast pa3HOTONIMHHOCTD JIMCTOBOTO MPOKAaTa.
KOPPEKTHPOBKaX Ha OCHOBE KOHTPOJIS
TEKYIIHUX OTKJIOHEHUH OT 3a/laHHbIX BEJIUYNH
[1apaMeTPOB U ITPOU3BOICTBEHHBIX
IIOKa3areneu
IIK-2.3 OcymecTBisseT KOHTPOJIb KaueCcTBa Ilpakmuueckue 60npocwl K IK3aMeHY
roOpsiYEKaTaHOro IMPOKATa HA CTAIUAX 1. Cmopenupyiite B QForm nponecc popmupoBanus nedexTa «CeprnoBUAHOCTh.
TEXHOJIOTUYECKOI0 ITpoLecca U TOTOBOI 2. Cmonenupyiite B QForm npouecc popmupoBanust JepeKTa «BOTHUCTOCTh.
IIPOYKIIHH 3. Cmogenupyiite B QForm nponecc popmupoBanus nedexra «kopodOBaTOCTHY.
Oco0eHHOCTH MPOM3BOJICTBA METAJIONPOKATA /IUIsl PA3IMYHBIX 0TPac/ell MPOMbINLIEHHOCTH
IK-2.1 VYcraHaBiuBaeT OCHOBHBIE TpeOOBAaHUA K Ilepeuens meopemuueckux 60npocos K IK3ameny:
TeXHoJlornueckoMy  obopynoBanuto  ans | 1. Ocobennoctu ropstueit OM/I.
MIPOM3BOJICTBA TOpsiueKkaTaHoro mpokara u| 2. Xapakrepuctuka TJIC.
BO3MOX>XHOCTb €0 MOJIEPHHU3ALNU 3. Xapaxrepuctuka IICTTI.
4. VlHHOBaIIMOHHBIE TEXHOJOTUH MPOIECCOB TOJICTOIMUCTOBOM MPOKATKH.
5. VHHOBAIMOHHBIE TEXHOJIOTUH MPOLIECCOB TOHKOJINCTOBOM MPOKATKH.
6. ITapameTpsl KauecTBa ropsiaeKaTaHON JIMCTOBOM CTaIH.
7. O6nacTh UCMOJIB30BaHUS FOPsiYEKaTaHOM JIMCTOBOM CTalu.
8. OcHoBHBIE TpeOOBaHMS K KAYECTBY MOBEPXHOCTH TOPsTYEKATAHOH JTUCTOBOM CTaIIH.
9. OcHoBHBIE TpeOOBaHMS K MEXaHUYECKUM CBOWCTBAM ropsiueKaTaHOM JIMCTOBOM CTallu.
IIK-2.2 ObecneunBaeT cTaOUIHLHOCTD Ilpakmuueckoe 3adanue:
TEXHOJIOTUYECKOI0 ITpoLecca MPOU3BOACTBa
ropsiYeKaTaHoro Npokara; MpUHUMAaeT [ToctpoeHue aepeBa CBOMCTB JiIsl rOpssYEKaTaHOU JMCTOBOM CTalH.
peleHust 0 TpeOyeMbIX perlaMeHTUPYEMbIX
KOPPEKTUPOBKAX Ha OCHOBE KOHTPOJIS
TEKYIIMX OTKJIOHEHUH OT 33JJaHHbIX BEJINYNH
MapaMeTpoB U MPOU3BOJICTBEHHBIX
IOKa3aTesen
IK-2.3 Ocy1ecTBisieT KOHTPOJIb Ka4eCTBa Ilpakmuueckoe 3a0anue:




Koo
uHouKamopa

HH()MKCIW!OP oocmudicenus KomnemeHyuu

Oyenounvle cpedcmsa

ropsiYeKaTaHoro Npokara Ha CTaausxX
TEXHOJIOIMYECKOI0 IIpoLecca U FOTOBOM
MIPOTYKIINH

HOCTpOGHI/Ie KOHTPOJIBHBIX KapT AJId 3aJaHHOTI'0 ITpo1ecca.

OxpaHa Tpy/Ja U NPOMbINLIEHHAsI 0€30MACHOCTD

[K-2.1

YcTaHaBnuBaeT OCHOBHBIE TpeOOBAHUA K
TEXHOJIOTUYECKOMY  OOOpYIOBaHHUIO  JUIs
MIPOU3BOJICTBA TOPAYEKATAHOTO IpOoKaTa M
BO3MO>KHOCTB €r0 MOJEPHHU3AIIUN

Hepeueub meopemudecCKux 60npocoe K IK3ameny:
. CrmocoOsl HOpMaJIM3allui MUKPOKJIMMAaTa IMPOU3BOJACTBCHHBIX HOMCH.ICHPIIZ

. 3ammuTa OT TEII0BOro 00Iy4eHus

. IIpu4nHbl U XapakTep 3arpsa3HeHus Bo3ayxa padbodeil 30HbI

. JlelicTBHE BpEIHBIX BELIECTB HA OPraHU3M 4€JI0BEKa

. HopmupoBaHue BpeIHbIX BEIIECTB. 3alllUTa OT BPEIHbIX BELIECTB

. Bentumsiuus. EctectBeHHast BeHTUISAUSA. MexaHUuecKasi BEHTUIISAIUS

. IIpombInuieHHBIN IIyM. XapaKTEpPUCTUKY IIyMa. JleiicTBUE IIIyMa Ha OpraHU3M 4eJIOBEKa.
. HopmupoBanue myma. 3amura ot uryma

O© 00 NOoO Ol WN B

. IIpombinuienHas BuOpanus. KomnuecTBeHHbIE XapaKTEpUCTUKH BUOpAIH

10. [eiicTBue BUOpally Ha OPraHU3M YeIOBeKa. 3aluTa OT BUOpaLuu

11. IIpou3BojACTBEHHOE OCBEIIEHHE. XapaKTEPUCTUKH OCBELICHHS

12.  Buzasl npou3BOJCTBEHHOr0 ocBeleHus. HopmupoBaHnue nponus3BoJCTBEHHOTO
OCBEIICHUS

13.
14.
YeJIoBeKa
15.
16.

YCeTpoicTBO M 00CITYKUBAaHUE CUCTEM MCKYCCTBEHHOTO OCBEIIICHUS
OcHOBHBIE IMPHUYUHBI TOPAXKCHUA YCTTOBCKA DJICKTPUYCCKHUM TOKOM. I[eﬁCTBHe TOKa Ha

(DaKTopI)I, OIPECACIIAIOIINEC JeficTBHE OJICKTPHUYCCKOI'0 TOKAa Ha OpraHru3M 4YCJIOBCKA
33.IJ_II/ITHOC 3a3€MJICHUC. 3aIJ_II/ITHOC 3aHYJICHHUC. 3aIJ_II/ITHOC OTKJIIOYCHUC

[IK-2.2

OO0ecnieunBaeT CTaOMIILHOCTD
TEXHOJIOTUYECKOT0 Tpollecca MPOU3BOACTBA
FOqueKaTaHOFO HpOKaTa; HpI/IHI/IMaeT
pelieHrs o TpeOyeMbIX perjJaMeHTUPYEeMbIX
KOPPEKTHPOBKAX HAa OCHOBE KOHTPOJIS

[IpakTrueckue BOIpOCHI:
HopmartuBHbIE TOKYMEHTHI HEOOXOAUMBIE TPU 00ecTIeYeHnH 6e30MacCHOCTH Tpyia
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TEKYIIUX OTKJIOHEHUH OT 3aJ[aHHBIX BEITHYHH
napameTpoB u MPOU3BOJICTBEHHBIX
IoKa3aTesen
IIK-2.3 Ocyrectsisier KOHTPOJIb kauecTBa | [IpakTHdeckue BOIPOCHL:
ropsiueKataHoro mpokara Ha  craguax | CocTaBUTh HEOOXOAUMBIC HOPMATUBHBIC aKThl, HHCTPYKLUH, CTATUCTUYECKYIO OTYETHOCTh

TEXHOJOTHUYCCKOI0 mponecca H TOTOBOM
IMPpOAYKIIUH

NHKMHUPHUHT TEXHOJIOTMYECKUX NPOLECCOB IPOU3BOJCTBA NIPOKATA

IIK-2.1 VYcranaBnuBaeT OCHOBHbIE TpeOoBaHud K| IIpakTuueckue BOIpOCH K SK3aMEHY
TEXHOJIOTUYECKOMY  oOopynoBaHuto i | 1. CXEMA TEPMOKHUHETUYECKOM JUATPAMMBI CTAJIN
npou3BojcTBa ropsiuekatanoro rnpokara u | (C MUKPOJIETMUPOBAHUEM Nb, V). PABHBIE CKOPOCTU YO
BO3MOYXHOCTb €r0 MOJICpHU3AIIUN

I11IK-2.2 ObecrieunBaeT cTabunbHOCTh | TeopeTnueckue BOMPOCH K IK3aMEHY
TexHosioruueckoro mpouecca npousBojactsa | 1. BIIMAHUE ITIPUMEHEHUA YO na MUKPOCTPYKTYPY CTAJIN
ropsiY€KaTaHoro  IpoOKara; npunumaet | 2. BJIMSIHUE XUMNWYECKOI'O JIEMEHTA HA YITPOYHEHUE CTAJIN
pelieHns o TpeOyeMbIX perjiaMeHTHPYEMBbIX
KOPPEKTHPOBKaX Ha OCHOBE KOHTpPOJIA
TEKYIIMX OTKJIOHEHUH OT 3a/J1aHHbIX BEJIMYHH
I1apaMeTpoB " IIPOU3BOJICTBEHHBIX
ITOKa3aTesen

IK-2.3 OcymecTBisiet KOHTPOJIb kauecTBa | TeopeTndyeckue BONPOCHI K IK3aAMEHY
ropsYeKaTaHoro  Ipokara Ha  CTaausX | l. TEXHOJIOTMUYECKHE CXEMbl KOHTPOJIUPYEMOW MPOKATKH TOJCTOrO JIUCTA

TEXHOJIOTMYECKOI0 IIpoliecca M TOTOBOM
MPOTYKIIMH

2. B3aMMOCBS3b LIEJIEBOM MHUKPOCTPYKTYPbI, HCIIOJIb3YCMbIX MCEXAHU3MOB YIIPOYHCHUSA U
TCXHOJIOTMH MMPOU3BOACTBA IITPHUIICA

MaTepl/IaHOBe}IquKﬂe ACMEKTHbI MOJYYCHUSA U 06p360TKI/l METAVIMIECCKUX MaTEpUajaI0oB

[K-2.1

YcraHaBnuBaeT OCHOBHBbIE TpeOOBaHUSA K
TEXHOJIOTUYECKOMY  OOOpYAOBAaHUIO  JIJIs
MIPOM3BOJICTBA TOPSYEKATAaHOTO IpoKaTa U
BO3MO>XHOCTb €70 MOJEPHU3ALUN

Ilepeuens meopemuueckux 6onpocos K 3auemy:
1. Crpoenue MeTayioB.
2. lnddy3noHHBIE TIPOIIECCH B METAJIE.
3. ®opmMupoBaHHUE CTPYKTYPHI METAIJIOB U CILIAaBOB MTPH KPUCTAIITU3AIUH.

4. Tlnactuueckas nedopmarnus.
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5. BnusHue HarpeBa Ha CTPYKTYpPY U CBOMCTBa 1e(hOPMUPOBAHHOIO METaLIA.
6. CpaBHUTENIbHAS XapaKTEPUCTHKA NPUMEHSIEMBIX CHOCOOOB TEPMHUUECKOH 0O0pabOTKH
IIPOKATHOM MPOAYKLUY C MPUMEHEHHEM TEPMHUUYECKUX MeUYei pa3IMuyHOro THUIIA U CIIOCOO0B
Harpena
IIK-2.2 ObecrieunBaeT cTabuibHOCTh | Ilpakmuueckue 3a0anus:
TEXHOJIOTUYECKOTO IpoIecca MPOou3BOJACTBa | Omucarh METOUKY HPOBEICHHS UCIIBITAHHIA:
rOpsilYeKaTaHOTO ~ TpOKaTa;  MPUHUMAET | - Ha CBAPUBAEMOCTb;
pemieHust 0 TpeOyeMbIX PErIaMEHTUPYEMBIX | - Ha XJIQJHOJIOMKOCTH;
KOPPEKTHPOBKaX Ha OCHOBE KOHTPOJIA | - Ul ONpPENEIeHUs YCTAIOCTHBIX XapaKTePUCTHK MeTalja U T.11.
TEKYIIUX OTKIOHEHUH OT 33aJJaHHBIX BEITHYUH
apaMeTpoB U IIPOM3BOJICTBEHHBIX
IIOKa3areneu
[1K-2.3 OcymecTBiser KOHTPOJIb Ka4ecTBa | 3adanusn Ha pewienue 3a0ay u3 npoghecCuoOHaIbHOI 001ACHU, KOMNIEKCHblE 3a0aHUA:
ropsiueKaTaHoro  mnpokara Ha  cragusx | [IpuBect mpumepsl ©  ommcarh  00JacTh  NPUMEHEHHS — CIEAYIONIMX  THIIOB
TEXHOJIOTUYECKOTO Ipolecca M TOTOBOHM | KOHCTPYKI[MOHHBIX MarepuasoB, MPUMEHSEMBIX Ui M3TOTOBJIEHUS ToOpsdYeKaTaHO
MPOTYKITUH MPOAYKITUH:
- CTPOUTEIbHBIE;

- KOHCTPYKITMOHHBIE 00IIIETO Ha3HAYCHNS,
- IUTsl TpyOHOM MTPOMBINIIIEHHOCTH;

- MallIMHOCTPOUTEIbHBIE;

- PECCOPHO-TIPYKUHHBIE;

- KOPPO3UOHHOCTONCTKHE;

- TEIJIOCTOMKMHE;

- )KapOIPOYHBIC U T.II.

HoBble KOHCTPYKIIMOHHBIE MATEPHAJIBI

[K-2.1

YcTanaBnuBaeT OCHOBHbIE TpeOOBaHUS K
TEXHOJIOTHYECKOMY 000PYAOBAaHUIO IS
IIPOM3BOJICTBA TOPSIYEKATAHOTO MPOKaTa U
BO3MO>XHOCTb €70 MOJEPHU3ALUN

Ilepeuens 6onpocos ona camonpogepxu:
1. YeMm uyryHbl OTIHYaOTCS OT ctanei? J[ist n3roToBaeHHUs KaKUX JeTajeil HCIOoIb3yI0TCs
BBICOKOTIPOYHBIC YyTYHBI?
2. Uto coboit mpeacTaBiseT Ki1accupuKaIus craiei?
3. Uro Takoe OpoH3a U JIATyHb?
4. JInst U3rOTOBJICHUS KaKUX JeTajlei HCHOIb3yIOTCSl THTAHOBBIE CILIABbI?
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5. Urto npeacTaBisioT OMMETAUIBI U ISl KAKUX 1IeJIel OHU UCTIOTb3YIOTCS ?

6. UTo mpeAcTaBiIAIOT CTall ¢ 0COOBIMU CBOWCTBAMH?

7. Yrto Takoe CBEpXIPOBOAUMOCTH U II€ UCIIONb3YIOTCS CBEPXIIPOBOISAIINE MaTEPUAIIbI?

8. UTo Takoe MAarHUTOCTPHKIUS W T/ HCIOJB3YIOTCS MAaTepHallbl CO CIeNHUATbHBIMU
MarHUTHBIMHU CBOMCTBaMuU?

9. Kakwue BHUJIbI KEPAMUKH HCIIOJIB3YIOTCS B TPOMBIIIIIICHHOCTH?

10. Kakoit maTepuas Ha3pIBACTCS KOMIIO3UITMOHHBIM?

11. Yro mpeAcCTaBISIIOT AUCHEPCHO-YIPOYHEHHBIC, BOJOKHUCTBIE UM  CIIOMCTHIC
KOMIIO3ULITUOHHBIE MaTepUabl?

12. Kakwue maTepuaibl OTHOCSAT K HAHOCTPYKTYPHBIM?

13. KakoBbI METO/IbI MOTYYEHUSI HAHOCTPYKTYPHBIX MaTepuanoB?

14.  Yto 0003Ha4YaeT TEPMUH «I1OJTUMEPHIN?

15.  YTto Takoe miuacTMacchl U U3 KAKUX OCHOBHBIX KOMIIOHEHTOB OHH COCTOAT?

16. Kakumu cBoiicTBaMu 00JIaAat0T TIACTMACCHI?

17. B yem npeumyIiecTBa METOJO0B MOPOIIKOBOW METAILITYpPrun?

18. KakoBa TeXHOJIOTHS TIOTYICHHSI U3 13 TTOPOITKOBBIX MaTepUaIoB?

19. Jlng W3roTOBIIEHUS KAaKUX JeTaneil MPUMEHSIOT aHTU(PHUKIHMOHHBIE MOPOIIKOBHIE
MaTtepuaibl?

20. KakoBa 0051acTh HCIIOTB30BaHUS (PPUKIIMOHHBIX TIOPOIIKOBBIX MaTepPHaIOB?

21. KakoBbI CBOICTBA U TJI€ UCIIOJIB3YIOTCS BHICOKOMIOPUCTHIE TOPOIIKOBBIE MaTepUAIIbI?

22. OCOOEHHOCTH TOPOIIKOBOW MeTAITypru. JlOCTOMHCTBA W HEIOCTATKH. THIOBOMH
TEXHOJIOTMYECKUH MPOLECC MOIYYSHUS U3/IeTTUN METOI0M OPOIIKOBON METAJLITYypPIrUH.

23. Knaccudukaiusi METOIOB TTOJIYYSHHS TTOPOIIKOB METANIOB ¥ HEMETAJIOB.

24. Ha3znadeHue U CyIIHOCTh mpoiiecca popmoBanusi. OCHOBHBIE METOIbI (HOPMOBaHUSI.

25. OcHoBHBIC cTaguu Tporecca crekanus. OCHOBHBIC JABWXKYIIHE CHIIBI ITPOIECcCa)
criekaHusi. MexaHu3Mbl TPAHCIIOPTA BEIIECTBA MPU CIIEKAaHUU MOPOIIKOB.

26. OtnuuMTeNbHBIE OCOOCHHOCTH CBOMCTB TOPONIKOBBIX W3 TI0 CPAaBHCHHIO C
JIUTHIMHU.

27. Cranmaptuzaius B 00J1aCTH TOPOIITKOBON METaJLTypTHH.

28. YKaxuTe OCHOBHBIE NEpeAeNbl M MPEUMYIIECTBA MOPOLIKOBOM METAJUTypTUM Mepe.
TPAJULIMOHHON METaJUTyprUei.
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29. AHTU(PUKIMOHHBIE MaTepuallbl U u3aeiaus. OCOOEHHOCTH TEXHOJIOTMYECKOro MpoLeccal
nony4yenusa. OTauuuTensHbie cBOHCTBa. OOIaCcTH TPUMEHEHHUS.

30. OpuKLIMOHHBIE MOPOIIKOBbIE MaTepuanbl U u3nenus. OCOOEHHOCTH TEXHOJIOTHYECKOTO
nporecca noxydenusi. OTnuuTenbHbie cBoiicTBa. O0IacTH MPUMEHEHUSI.

31. Ilopuctble nopomkoBsle Marepuaibl M uzjenus. OcoOEHHOCTH TEXHOIOTMYECKOIo
npouecca noiaydeHus. OTianuurTenbHble cBoicTBa. O0IaCTH IPUMEHEHUS.
32. KOHCTpYKLMOHHBIE IOPOULIKOBBIE MaTepHaibl U u3genus.
TE€XHOJOTMYECKOro  mpouecca mnonydeHus. OTiIMuYuTeNbHbIE  CBOWCTBA.
IPUMEHEHHUS.

33. TBepasie cruaBbl. (OCOOCHHOCTH TEXHOJOTMYECKOTO IpoIecca IMOJTYYCHUSI.
OTtnuuurenbHble cBoKcTBA. O0IaCTH IPUMEHEHHUS.

34. TlopomKkoBble MaTepUAIbl W H3IENUS C DIIEKTPOTEXHHUYECKUMH W MAarHUTHBIMHU
cBoiicTBamu. [lopoikoBele MaTepualibl U U3AEIHS C JIEKTPOTEXHUYECKMMU U MarHUTHBIMU
CBOMCTBaMH.

35. IlpounsBoacteo TBOJI MeTo0M MOPOIIKOBON METAJUTYPIHUH.

OcobenHocTr
Oo6macty

[IK-2.2

ObecneunBaet CTaOMIILHOCTE
TEXHOJIOTMYECKOr0 Tpoliecca MPOU3BOJICTBA
ropsiYEKaTaHoOro MPOKaTa; MPUHUMAET
penieHus: 0 TpeOyeMBbIX PErIaMeHTHPYEMBIX
KOPPEKTUPOBKAX HA OCHOBE  KOHTPOJS
TEKYIIUX OTKJIOHEHUH OT 3a/IaHHBIX BEJIUYUH
rapamMeTpoB u MIPOU3BOICTBEHHBIX
nokaszareinei

Ilepeuens 3a0anuii 014 6blpadomMKu NPAKMUYECKUX YMEHUTL
U npuodpemenus HaébIKOG 6 peUleHul 3a0ay 6 NPpeOMemHoll 0d1acmu:
1. TBopueckoe 3ananue Ne 1. Bei6op Mapku ctanu JUist U31€usl, SKCILTyaTUPYIOLIErocs B
CIIO)KHOHATPYKEHHBIX YCIOBHUSX.
2. TBopueckoe 3ananue Ne 2. Bei0op Bua HaHOMaTepuasa / HaHOCTPYKTYpPHI € 3aJJaHHBIM
YPOBHEM CBOMCTB.

[Ipu BBITOTHEHUU TBOPUECKUX 3aJJaHUI 0OyJYaIOUTUIICS TOJDKEH MOKa3aTh 3HAHUS/ YMEHHUS:
- (opmyIMpOBKAa OCHOBHOT'O Ha3HAYEHMsI pa3pabaThIBaeMOro 00beKTa, ero TEXHUYECKHE
XapaKTePUCTHKH, MTOKA3aTEeN Ka4eCTBa U TEXHUKO-DKOHOMUYECKUE TPEOOBAHNUS;

- cOOp MCXOHBIX JAHHBIX JJISI BBITOJTHEHUS IPAKTUYECKON PaOOThI U MPOBEACHUS
HEO0OXOJIMMBIX PACUETOB;

- KaccuUKaIus TEXHOJOTHYECKUX KOMITJIEKCOB, MAIlTUH U MEXaHU3MOB, TPUMEHSIEMBIX
P MPOU3BOJICTBE 0OBEKTA B COOTBETCTBHUH C 33/[AHUEM;

- aHAJIU3 TEXHOJOTUYECKUX JTJOKYMEHTOB (MapIIpyTHBIE, SCKU3HBIE, KOMIUIEKTOBOYHBIE
KapThbl, OTIEPAITMOHHBIE KapThl, TEXHOJIOTHYECKHUE KAPTHI MO BHJIaM padoT U
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TEXHOJOTHYECKUE HHCTPYKIUN);
- pa3paboTKa MPUHIMITAAIBHBIX CXEM, 3CKU3HBIX IPOEKTOB 000PYIOBaHUS U
TEXHOJOTHYECKON OCHACTKU JJI U3TOTOBJICHUSI 0ObEKTa B COOTBETCTBUU C 3a/IaHUEM;
- IPOBEJICHUS] TEXHUYECKUX PACUETOB 110 IPOEKTY.
IK-2.3 OcymectBisieT KOHTPOJIb KayecTBa Jlabopamopnuie padomut
ropsvyekaTaHoro mpokara Ha craausx | Jlaboparopras pabota Ne 1. TeXHOJIOTrHYECKHE CBOKWCTBA TTOPOIIKOB.

TEXHOJOTHUYECKOTO TIpolecca ©U TOTOBOU
NPOAYKIHH

JlabopatopHas pab6ota Ne 2. MUKPOCKOIIMYECKUI aHAIINU3 TTOPOIIKOB.

JlaboparopHas padota Ne 3. CUTOBBII aHATH3.

JlaboparopHast pabora Ne 4. OmnpeneneHue BEIUYUHBI YIOPYTOTO MOCHIEACHCTBHUS MpH
MIPECCOBAHUY TIOPOIIKOB.

YyeoHada - Ha

YHO-HCCJICA0BATCIbCKAasA paﬁoTa

[K-2.1 VYcranaBnuBaeT OCHOBHbIE TpeOoBaHus K| Ilepeuens meopemuueckux 60npocos
TEXHOJIOTUYECKOMY  oOopyaoBaHuto A | O3HakOMIIEHHME C  pecypcocOeperarmomeil  TEeXHOJOTMeM  IpOM3BOJACTBA  COPTOBOH
IIPOU3BOJICTBA TOPAYEKATAHOIO IpOKaTa M | XOJOJHOTSHYTOMW CTaJIH.
BO3MOKHOCTb €r0 MOJECPHHU3aLNN [Iytu coBepieHCTBOBaHHE Ipoliecca MOTyYeHUs] OMMETaNInYeCKOl CTaleMeHON KaTaHKY|
MOBBIIIEHHOIO  Kjacca  NPOYHOCTH  C  HUCIHOJB30BAHUEM  HU3KOYIJIIEPOIUCTBIX
KOHCTPYKIIMOHHBIX CTaJei.
IToBbllIeHNEe KOHKYPEHTOCHOCOOHOCTH TMPOBOJIOKM M3 YIIIEPOAUCTBIX CTaJlledl Ha OCHOBE
COBEpIICHCTBOBAHUS PEKMMOB JiehopMaliuy KaTaHKH.
IK-2.2 ObecrnieunBaeT CTaOMIBHOCTE | ITlepeuens meopemuueckux 60npocos
TEXHOJIOTHYECKOT0 Tpolecca Mpou3BoJcTBa | Pa3paboTka M HccleOBaHME TEXHOJOTMU HW3TOTOBJICHHUS XOJOAHOKATAHOM JIEHTHI C
ropsSYeKaTaHoro  MpokaTa;  NPUHMMAET | NOBBILIEHHBIMU OTPEOUTEIHCKUMHU CBONCTBAMH.
pemieHust o TpeOyeMbIX perjiaMeHTHpyembIX | [1oBbllIeHHE KOHKYPEHTOCIOCOOHOCTH BBICOKOYITIEPOAMCTON MTPOBOJIOKH Ha OCHOBE OLIEHKU
KOPPEKTHUpPOBKAaX Ha OCHOBE KOHTPOJIS | HEPABHOMEPHOCTH JeopMaluu.
TEKYIIUX OTKIOHEHUH OT 3aJJaHHbIX BeanuuH | VccrienoBaHue mpolecca HW3rOTOBIEHUS THYTHIX Mpodwmield U3 craneid MOBBIIIEHHON
IapaMeTpoB " IIPOU3BOJCTBEHHBIX | POYHOCTHU C UCIOJIB30BAHMUEM MATEMATUYECKOTO MOJEIUPOBAHUS.
IIOKa3arenen
IK-2.3 OcymecTBiser KOHTPOJIb KauectBa | Ilepeuens meopemuueckux 6onpocos
ropsiY€KaTaHoro  IpoKara Ha  CTAaausAX | YIPaBICHUE TEXHOJIOTMYECKUM IIPOLIECCOM IIOJIIYYEHMS YIVIEPOAMCTOW ITPOBOJIOKU C

TEXHOJIOTUYECKOT0 Ipolecca M TOTOBOM
IIPOIYKIIMH

VABTPAMENIKO3EPHUCTON CTPYKTYPOM COBMEIICHHEM DAa3IUYHBIX CXeM Je(pOopMaIriiOHHOTO
BO3/1€HCTBUA.
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MopnenupoBanue — mpouecca  MEXaHOTEpMHUYECKOM — 00paOOTKM  JUIsl  MOBBILICHHUS
MOTPEOUTENLCKUX CBOMCTB apMaTypHON TIPOBOJIOKH.
IlocTpoeHue wneneBbIX (QYHKIUI B3aMMOCBSI3M MEXaHUYECKHUX CBOMCTB M CTPYKTYpPHBIX
[1apaMeTPOB YITIEPOJUCTBIX KOHCTPYKLIMOHHBIX CTaJIEH.
IIpousBoacTBeHHasl - NPEeAAUIIOMHAS NPAKTHKA
[K-2.1 VYcranaBnuBaeT OCHOBHbIe TpeOoBaHusi K| Ilepeuens meopemuueckux 60npocos
TEXHOJIOTUYECKOMY  oOopynoBaHuio st | O3HaKOMIIEHHE C pecypcocOeperaroleil TEXHOJIOruel Mpor3BOACTBA MPOAYKIMH [0 TEME
IIPOM3BOJICTBA ropsiuekaraHoro mnpokara u| BKP.
BO3MO>XHOCTb €TI0 MOJIEpPHU3ALIUN [lytu  coBeplieHCTBOBaHME  IIpollecca  IOJYy4YEHUS  IpoKaTa C  IOBBILIEHHBIMY]
9KCIUTYaTallUOHHBIMU CBOMCTBAMH.
[loBpllIeHWE  KOHKYPEHTOCIIOCOOHOCTH  MPOW3BOJCTBA  IMPOKAaTa W -dHEPro W
pecypcocOepeReHue.
IIK-2.2 ObecrieunBaeT CTaOMIBHOCTE | Ilepeuens meopemuueckux 60npocos
TEXHOJIOTHYECKOT0 Tpolecca Mpou3BoJCcTBa | Pa3paboTka M ucclieoBaHME TEXHOJOTMM M3TOTOBJIEHUs mnponykuuu mo teme BKP ¢
ropsSYeKaTaHoro  IpokaTa,  NPUHMMAET | MOBBIIIEHHBIMU OTPEOUTEIHCKUMHU CBONCTBAMH.
pemieHust 0 TpeOyeMbIX periiaMeHTHpyembiX | [1oBblIeHHE KOHKYPEHTOCTIOCOOHOCTH BBICOKOYITIEPOAMCTON MTPOBOJIOKH Ha OCHOBE OLIEHKU
KOPPEKTHUpPOBKAaX Ha OCHOBE KOHTPOJIS | HEPABHOMEPHOCTH JiepopMaluu.
TEKYIUX OTKJIOHEHUH OT 3aJaHHbIX BednuuH | VccrnenoBanue mpolecca M3roTOBICHUS Npoduiieil n3 craneil MOBBIIEHHOW MPOYHOCTHU ¢
rapaMeTpoB U IIPOM3BOJCTBEHHBIX | MCIIOJIb30BAHUEM MareMaTHU€CKOTr0 MOJIETUPOBAHHUSL.
IOKa3aTesen
IIK-2.3 OcymecTBiser KOHTPOJIb kayectBa | Ilepeuens meopemuueckux 6onpocos
ropsiYeKaTaHoro  IpoKara Ha  CTaAMsX | YIPaBICHUE TEXHOJIOTUYECKUM IIPOLIECCOM IOJIIYYEHHS NPOAYKLUMH, B TOM 4HCIE C
TEXHOJIOTUYECKOI0 Ipolecca W TOTOBOM | COBMEIEHUEM Pa3IMYHBIX CXeM J1e(OpMaIMOHHOTO BO3IECHCTBUSI.
MPOIYKIINH [IpoexTupoBaHue mporecca MeXaHOTEpMUYECKOH  00pabOTKM Uil TOBBILICHUS
MOTPEOUTENHCKHUX CBOMCTB TOTOBOM MPOIYKIIMH.
ITocTpoeHue 1eneBbIX (GYHKIUI B3aMMOCBSI3M MEXaHHYECKMX CBOHCTB U CTPYKTYPHBIX
M1apaMeTPOB YITIEPOJUCTHIX KOHCTPYKIIMOHHBIX CTaJIeH.
CoBpeMeHHBIH HHAKHHUPHHT METALTYPTHYeCKOro POU3BOACTBA
IK-2.1 VYcranaBnuBaeT OCHOBHBbIE TpeOOBaHUSA K Ilepeuens 6onpocoe 0 no020moeKu K 3auemy:

TCXHOJOTHYCCKOMY OGOpy,Z[OBaHI/IIO JJIsA
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IIPOM3BOJICTBA ropsiuekataHoro mnpokara u | 1. IlonsTue mponecc.
BO3MOXXHOCTb €TI0 MOJEPHU3ALNN 2. IlonsTHE IPOLIECCHBIN MOAXON.
3. IlpumeHeHne npoLeccHOro NoAxXo/1a B yIpaBlIeHUU OpraHu3alnue.
4. IlonsiTHE pecTpyKTypU3aLHUsl.
5. IloHsiTHE OPraHU3ALMOHHON CTPYKTYPHI.
6. Buapl opraHn3alnoOHHON CTPYKTYPBHI.
7. 3¢ (heKTUBHOCTh OPraHU3aLMOHHON CTPYKTYPhI IPU MHKUHUPUHIE U HH)XUHUPUHTE.
8. Jlanubpie HeoOXoaMMBIE 111 (POPMHUPOBAHUS OPTAHU3AIMOHHON CTPYKTYPHI.
9. IlonsiTHE MOJIeNIb OpraHU3aLUH.
10. DTanbl MHAKUHUPUHTA.
11. [IpuMeHeHMe ITarOB MHKUHUPHHTA HA IPAKTUKE.
12. MeToapl MHKUHUPHUHTA.
13. [IpuMeHeHre METOA0B PEMH)KUHUPHUHIA Ha MIPAKTHKE.
14. IlpoBeaeHne MHKUHUPUHTA HA IPAKTHKE.
15. Opranu3aliMoOHHbIE OCOOCHHOCTH MPOBEICHUS] HHKMHUPHHTA.
IIK-2.2 ObecneunBaeT CTa0MIILHOCTh Teopueckue 3a0anus:
TEXHOJIOTUYECKOIr0 Ipolecca NMPOU3BOACTBA | Yenoseue 3ad0anusa:
ropsYekaTaHoro  IpokaTa,  HPUHUMAET | — TEXHOJOTHYECKHUH MPOLEecC MPOU3BOACTBA ropsSYeKaTaHOro IPOKaTa.
pemieHust 0 TpeOyeMbIX PErsIaMeHTUPYEMBIX | — TpeOOBaHUs K IPOBEICHUIO aHAJIM3a.
KOPPEKTUpPOBKAaX Ha OCHOBE KOHTpois | Tpedoyemcs:
TEKYIIMX OTKJIOHEHUH OT 3a/IaHHbIX BEJIMYMH | — IPOBECTH JEKOMIIO3HUILIMIO TEXHOJOTMYECKOTO MTPOLiecca MPOM3BOACTBA FOPAYEKaTaHOT O
rapaMeTpoB U IIPOM3BOJICTBEHHBIX | MPOKATa;
IoKazaresneu — IPOBECTH aHAJIM3 OCHOBHBIX M BCIIOMOTaTENIbHBIX ONEPALNN TEXHOJIOTHYECKOTO Mpoliecca
MIPOM3BOJICTBA TOPSIUEKATAHOTO MPOKaTa B COOTBETCTBUHU C 33JJaHHBIMU TPEOOBAHUSIMHY;
— 000CHOBAaTh BBIBOJIbI U3 PE3YyJIbTATOB aHAIN3A.
IIK-2.3 OcymecTBisieT KOHTPOJIb Ka4yecTBa 3aoanusn na pewenue 3a0ay u3 npogheccuoHanbHOll odracmu,

ropAa4ekaTtaHoro IIpoKaTa Ha cTagusax
TEXHOJOTHYECKOI0 Ipouecca H TOTOBOH

HPOIYKINH

KOMNJEKCHbLE 3A0AHUSA:
Ycnoeue 3a0anusn:
— 3a/1a4ya MCCJIEOBAHHUS;
— BapUaHTHI PEIICHUS TTOCTABICHHON 3a/1a4H, BKJIFOYAIOIINE TUIIOTE3hl COOTBETCTBYIOIINX
HAyYHBIX UCCIIEJIOBAHUI B MIPEIMETHON 00JIACTH MPOU3BOCTBA TOPSYCKATAHOTO MPOKATA.
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Tpebyemca:

— paccMOTpeTh TUMOTE3bl HAYYHBIX UCCIICIOBaHMIA, HANPaBJIEHHBIC HA PELICHHUE
[IOCTaBJIEHHOW 3ajjauu;

— BBIACTUTD U3 MPEUIOKEHHBIX BAPHAHTOB T€, KOTOPBIE MOTYT OBITh HCIIOJIb30BAHBI JIJIS
peleHysl TOCTAaBICHHOM 3ajauu ¢ 000CHOBAaHMEM HENPUTOJHOCTH OCTAJIbHBIX BAPUAHTOB,;
— paccMOTpETh TOCTOMHCTBA U HETOCTATKU KaXKJI0TO U3 BEIOPAHHBIX BAPHAHTOB,

— BBIOpaTh ONTUMAJIbHBIN C TOUYKH 3pEHHs TPOBEAEHHOIO aHAJIN3a BapUAHT

pelieHus ¢ 000CHOBaHHEM BbIOOpA.

I/IH(l)OpMaIIHOHHI)Ie TCXHOJIOI'MHA B IPOKATHOM IIPOM3BOJACTBE

IK-2.1

YcTaHaBIMBAeT OCHOBHBIC TPEOOBAHUSA K
TEXHOJIOTHYECKOMY 000py1I0BaHUIOJIS
MIPOM3BOJICTBArOPSYEKATAHOTO  MPOKaTa |
BO3MOKHOCTB €r0 MOJICPHH3AIIUN

Ilpakmuueckoe 3a0anue.

Ucnone3zys [OCT 21.408-2013 cocTaBUTh NIepeyeHb OCHOBHBIX pabOUUX YEPTEKEN MPOEKTa)
o ACY TII

[1K-2.2

OOecneunBaeT CcTaOMIBLHOCTD
TEXHOJIOTUYECKOTO TPOIecca MPOU3BOJICTBA
ropsiYeKaTaHoro pOKara; PUHUMAET
pelieHnss 0 TpeOyeMBIX PErIAMEHTHPYEMBIX
KOPPEKTHPOBKAaX Ha OCHOBE KOHTPOIA
TEKYIIMX OTKJIOHEHUH OT 3a/IaHHBIX BEJTUYHH
mapameTpoB U MIPOU3BOICTBEHHBIX
rmokasareiei

Ilpakmuueckoe 3a0anue.
I/ICHOJ'II)SYSI Pa3IMYHBIC HWHTCPHET HMCTOYHHUKU 1OaTb OIPCACIICHHUE KaXIOMY TCPMUHY U3
CIEAYIOLIEN CXEMBI.
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C I'IpVIﬁJ'IVI)KeHHbIM oLeHnBaHneM norpeLuHocTn
C TOYHBbIM oueHnBaHnem I'IOFpeLIJHOCTI/Iq
JlabopaTopHble
MHorokpaTHble HepaBHOTOYHbIE M36bITOYHbIE EeCKOHTaKTHbIe,ml (MccnenopaTenbokve)
OpHokpaTHble PaBHOTOYHbIE Heobxoaumeble KoHTakTHble
Mo yncny namepexun Mo ycnosusam | |IMo cTeneHn 4OCTaTOMHOCTH Mo cBsian ¢ o TOYHOCTU OLEHKN
BEMUYMHBI n3mepeHuin n3mepeHui 06bekTom NOrpeLLHOCTM
| Buapl namepexmn |
Mo cnocoby nony4yeHus Mo meToay Mo xapakTtepy 5
pesynbTaTta pesynbTaTta u3mepeHun
Mpsimble ABconioTHble
(HenocpeacTBEHHbIE)
KOCBEHHbIE [HonyckoBble (noporosbie)
OTHOCWTENBHbIE
CoBoKyrHble
CoBMeCTHble
[nHamuyeckne
Cratuueckne
IK-2.3 OcymecTBisieT KOHTPOJIb Ka4yecTBa Ilpumepot npakmuueckux 3a0anuil.
ropAa4ckaTtaHnoro IIpoKaTa Ha cTaausax 1. CocTaBUTH CTPYKTYPHYIO (I)YHKI_II/IOHaJ'ILHYIO CXEMbI aBTOMAaTHU3allu TUIIOBOT'O
TEXHOJOTHUYECKOI0 Impornecca Hu TOTOBOH KOHTYpa peryjiupoBaHuA TEMIICPATYPHL.
MMpoaAYKIIUH 2. CocTaBUTH CTPYKTYPHYIO (I)YHKI_II/IOHaJ'ILHYIO CXEMbI aBTOMAaTU3allu TUIIOBOT'O
KOHTYpa pEryjiupoBaHus JaBJICHU.
3. CocTaBUTH CTPYKTYPHYIO (I)YHKI_II/IOHaJ'ILHYIO CXEMbI aBTOMAaTHU3allu TUIIOBOT'O
KOHTYpa peryjinupoBaHus pacxoaa.
4, CocTaBHUTh CTPYKTYPHYIO U q)yHKHI/IOHaJ'IBHy'IO CXEMBbI aBTOMATU3aIIuN TUIIOBOT'O
KOHTYpa pCryjinpoBaHusl COOTHOIICHHS TOIIJIMBO-BO3AYX

IIK-3 CnocofeH onpeaejsiTb OPraHu3alliOHHbIe H TEXHHYECKHEe MePhI VI BbINOJIHEHHUs! IPON3BOICTBEHHBIX 3aJaHUI N0 BBIMYCKY
XO0JIO[IHOKATAHOTI'0 JIUCTA U MHKHHUPHHIA TEXHOJIOTHYeCKHX NPOLeCcCOB

MeToabl OMUCAHUS M AaHAJIU3A (bOpMOI/I?.MeHeHI/IH METAJIJI0B M CIIABOB

[K-3.1 VYcranaBnuBaeT OCHOBHBbIE TpeOOBaHUS K

TeopeTnueckne BONPOCHI K IK3AMEHY
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TEXHOJIOTUYEeCKOMY  oOopyzaoBanuto s | 1. UTo Takoe KOHBEKTHBHBIHN TeI1000MeH?
MPOU3BOJICTBA XOJOAHOKAaTaHOro Jucra u | 2. OxapakTepusyiTe TerIo00MeH U3ydyeHrneM?
BO3MOXXHOCTb €70 MOJCPHU3ALUN 3. Ha yem Ga3upyercst OCHOBHas i€ METO/1a KOHEUHBIX 3JIEMEHTOB?
4. Yro Takoe KOHEuUHbIM aseMeHT? llepeunciuTe OCHOBHBIE CBOWCTBA (aTpuOyTHI)
KOHEYHOI'O JIEMEHTA.
5. Ha3zoBuTe OCHOBHBIE MpaBUjIa JUCKPETU3ALUHN CPEbI JUIS MOTYYEHHs] HaWITydIllleld CETKU
KOHEYHBIX JIEMEHTOB.
6. Uto onuchIBaeT peosiornyeckas MoJieslb MaTepuana?
7. 3anumuTe KpUTepHil macTuuHoct Museca. B uem ero ¢puznyeckuii cmbicn?
IK-3.2 ObecneunBaeT CTaOMIIBHOCTD TeopeTnueckue BONPOCHI K IK3aMeHY
TEXHOJIOTUYECKOT0 Ipolecca npous3BojcTBa | 1. UeMy paBHBI MM YeM OTpaHUYEHBI NIPeIeIbHbIE CHUIIbI KOHTAKTHOTO TPEHUs?
XOJIOJTHOKATaHOI O JIUCTA; npunumaet | 2. IlepednciuTe 3aKOHBI KOHTAKTHOTO TPEHHS. 3aUIIUTe (HOPMYIIBL.
pemieHust o TpeOyeMbIX peryiameHTupyemsix | 3. Kakue ypaBHEHUs NPUMEHSIOTCS JUIsl ONMCAHUs OONbIINX IJIACTHYECKHUX Aedopmaruii?
KOPPEKTHUPOBKAaX Ha OCHOBE KOHTpPOJIS VY4YUTBIBAIOT JIM ATH ypaBHEHHUS yrpyrue aedopmaruun?
TEKYIUX OTKIOHEHUH OT 3aJJaHHbIX BeIHuuH | 4. YTo Moka3plBaeT MHTEHCUBHOCTb HANPsKEHUH MPHU aHaIU3€e HHCTpyMeHTa?
IapamMeTpoB " npou3BOICTBeHHBIX | 5. [laiite onpenenenue kpurepus paspyuenus: Cockroft-Latham.
[oKa3aTesen 6. [laiiTe onpenenenue ocecCUMMETPUYHOM nedopmanuu.
7. B xakom cnyudae npu peuieHuu 3anadyn OMJl MOXXHO NpUHATH JOMYLIEHHE, YTO
nedopmarus siBiIseTcsl MI0CKOM?
I1K-3.3 OcymectBiser KOHTPOJIb KauecTBa IIpakTHyeckne 3aJaHus K IK3aMEHY
XOJIOHOKaTaHOro  jucra Ha  craausx | 1. CmozenupyiiTe nporecc JUCTOBOM MPOKATKU B IBYX KJIETSIX (HENpepbIBHAS MTPOKATKa).
TEXHOJIOTHYECKOT0 Iporecca M ToToBoil | 2. CMoaenupyiTe MpoLecc JUCTOBONW MPOKATKU B BaJKaX Pa3HOIo JuaMeTpa.
IPOLYKIINH 3. Cmopnenupyiite mpoiecc JUCTOBOM MPOKATKM B BaJIKaxX, BPALAIOIIUXCA C Pa3IMYHBIMU
OKPYKHBIMU CKOPOCTSIMH.
4. CmojnenupyiiTe npolecc JIMCTOBOM MPOKATKH C Pa3IUYHBIMU YCIOBUSAMU TPEHHUS HA
KOHTaKTe.
5. Cmogenupyiite nmpolecc JUCTOBOM MPOKATKH ¢ OJHUM NPUBOJHBIM M OJHUM XOJIOCTBIM
BaJIKOM.
6. CmonenupyiiTe MpoIecc JIMCTOBOM MPOKATKHU C MPHIIOKEHHEM 33JHETO HATSHKCHHUS.
7. CMmojaenupyiiTe mpolecc JIMCTOBOM MPOKATKU C MPUIIOKEHUEM IIEPEHEro HaTSXKEHHS.
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KonTposnb u

CUCTEMBI YIIPABJICHUS TEXHOJIOIMYCCKUMU MPOoHneCcCaMu

I1K-3.1

YcTaHaBnuBaeT OCHOBHBIE TpeOOBAaHUA K
TEXHOJIOTMYECKOMY  O0OpYIOBaHHIO  JJIf
MIPOM3BOJICTBA XOJIOAHOKATAHOTO JIUCTa U
BO3MOKHOCTh €r0 MOJACPHU3AIUU

ITepedyenn TeopeTHYECKUX BOIIPOCOB K 3a4€Ty:

Bunb! ynipaBieHus TEXHOJIOTMYECKUM IIPOLIECCOM.

Yo Takoe aBTOMaTHYECKOE peryIupoBaHue?

Uro Takoe TexHOJIOTUYeCKuit 00beKkT yrpasienus (TOY)?

Yro Takoe cucrema apTomMaTuueckoro perynupoBanus (CAP)?

[lepeunciuTh TUMOBBIE 3aKOHBI PETYITUPOBAHUS?

Knaccudukanus namepeHuii 1o METoay nojy4eHusl pe3ybTaToB.

Metponorndyeckue xapakTepucTUKy MpuOopoB. Buibl morpemHocTei.

Bunsl natunkos. L{udpossie naTuuKy.

Knaccudukanys aBTOMaTHYECKUX PETYISTOPOB.

Mertponorudyeckue xapakTepucTUKd NpuoOopoB. Jluamazon usmepenuil. [Ipenesns
M3MEPECHUM.

W3meputenbHblil  MpeoOpa3oBaTels,
npuOop, JaT4HK.

Perynsropsl HeIpepbIBHOTO AEUCTBUS.

HcnionHuTeNnbHBIE YCTPONUCTBA: BUABIL.

CoBpeMeHHbIE cpeJICTBa OTOOPaXKEHUsI TEXHOJIOTMYECKOH HH(POPMALINH.

XapaKTepUCTUKH, IPUMEHSIEMBIE JUISl OLIEHKH TEXHOJIOTMYECKOr0 MpOoLecca.

®opmMmel ITpecTaBaeHHs HH(OPMAIMK B U3MEPUTENIbHON TEXHHKE.

HU3MCPUTCIIbBHOC CPCACTBO, I/ISMepI/ITCHBHHﬁ

I1K-3.2

O0ecnieunBaer CcTaOMILHOCTE
TEXHOJIOTUYECKOTO TpoIlecca MPOU3BOACTBA
XO0JIO0JHOKATaHOTO JINCTA; MPUHUMAET
pelieHns o TpeOyeMbIX perjaMeHTHPYEMBbIX

KOPPEKTUPOBKAX HAa OCHOBE  KOHTPOJS
TCKYHII/IX OTKJ'IOHeHI/Iﬁ OT 3aJaHHBIX BCIINYUH
rnapamMeTpoB n MIPOU3BOJICTBEHHBIX
oKka3areJie

IlepeyeHb TeOpeTHYECKHX BONPOCOB K 3a4eTy:

MeTtposnoruyeckue XapakTepucTHKH TpubopoB. Jumamazon wusmepenuil. Ilpenemns
M3MEPEHUM.

W3meputensHBId  mpeoOpazoBaTeb,
npubop, MaT4HK.

PerynsaTopsl HENpepBIBHOTO IEHCTBHS.

HcnomHuTensHbIE yCTPOKUCTBA: BUABL.

dopMbI TipeicTaBIeHNsS UHPOPMAIIMHA B H3MEPUTEIIPHOU TEXHUKE

CpencTtBa u3MeEpeHus NapaMeTpoB MPU MPOU3BOACTBE rOpsiueKaTaHON MPOAYKIIUH.

CpenactBa u3mMepeHus: napaMeTpoB MPHU MPOU3BOICTBE XOJI0JHOKATAHON MPOAYKLIHH.

W3MEPUTETTLHOE CPEJCTBO, HM3MEPHUTEIbHBIN

CnocoObl KOHTPOJISI Ka4€CTBa MOJIOCHI Ha CTaHaX I‘OpH‘IGfI 1 XOJIOJHOH IIPOKATKH.
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I1K-3.3

OcylecTBISIET KOHTPOJIb KayecTBa
XOJIOJHOKATaHOI'O  JIMCTa HA  CTaausax
TEXHOJIOTMYECKOr0 Tpolecca M TOTOBOM
MPOAYKIHUH

ITepedyenb TeopeTHYECKUX BOIIPOCOB K 3a4eTy:
Knaccudukanus n3mepeHnii o METoy MoJy4eHHs Pe3yIbTaToOB.
Mertponorndyeckue XapakTepucTUKH IpuOOpoB. Buibl morpemHyocTei.

IlepcneKTHBBI TEXHOJIOTMYECKOT0 Pa3BUTHS B 00padoTKe MaT

€pHAJIOB AaBJIeHHMEeM HAa MpUMepe JIyYIINX H300peTeHu i

IK-3.1 YcranaBnuBaeT OCHOBHbIe TpeboBanus K | IlpakTrueckoe 3aganue id 3a4eTa:
TEXHOJIOTHYECKOMY  OOOpYIOBAHHUIO IS
MIPOM3BOJICTBA XOJIOAHOKAaTaHOTro JucTa U | OT4eT 0 maTeHTHOM moucke — «Jlydiine n300peTeHuss U MepCreKTUBBI TEXHOIOTUYECKOTO
BO3MO’KHOCTB €r0 MOJICPHHU3AIIUN pPa3BUTHS TPOILIECCOB MPOKATKI
[K-3.2 ObecrieunBaeT crabunbpHOCTh | [IpakTHueckoe 3aganue 1id 3aueTa:
TEXHOJOIMYECKOIro MpoIecca MPOU3BOJCTBA
BoimonHuTe  MoJenMpoBaHME  JIBYX — MEPCHEKTUBHBIX  IPOILIECCOB  IPOU3BOJICTBA
XOJIOTHOKATaHOTO JUCTA; MPUHUMAET
XOJIOTHOKATaHoTo Jrcta B QForm
perieHus 0 TpeOyeMBbIX PErlaMeHTUPYEMBIX
KOPPEKTHUPOBKAaX Ha OCHOBE KOHTPOIs
TCKYIIHUX OTKJIOHEHUU OT 3aIaHHBIX BCIINYUH
napameTpoB u MIPOU3BOJICTBEHHBIX
TOoKa3aresein
IK-3.3 OcymecTBisieT KOHTPOJIb kauecTBa | I[IpakTuueckoe 3agaHue 1S 3a4era:
XOJIOJTHOKATaHOTO  JIUCTa  Ha  CTaJMsIX

TEXHOJOTHUYCCKOI0 Impomecca Hu TOTOBOH
MMpoaAYKIIUH

IIpe3enrtanus u noknaa Ha teMy «O030p Jdydmux U300peTeHuit B 00JIaCTH MPOU3BOACTBA
XOJIOAHOKATaHOW JINCTOBOM MPOIYKIIUN»

JIn3aiiH HHHOBAIMOHHBIX TEXHOJIOTHI B 00padoTKe MaTepuall

OB JaBJICHUEM

IK-3.1 YcraHaBIMBaeT OCHOBHBIE TPEOOBAHUS K TeopeTuueckue BONPOCHI K IK3aMeHY
TEXHOJOIN4eCKOMY 000PYAOBaHUIO AJIS 1. TpeGoBaHMsI K TEXHOJIOTHUECKOMY 000PYI0BAHUIO JUI IPOU3BOACTBA XOIO0AHOKATAHOTO
MPOM3BOACTBA XOJIOAHOKATAHOTO JINCTA U JHCTA.
BO3MO>KHOCTb €I0 MOJIEpPHU3ALUU 2. Arperatsl HEIIPEPHIBHOT'O OTXKUTA.
3. KonmaxkoBssle NIEYH.
K-3.2 OGecnieunBaeT cTaOUIBHOCTD Teopernyeckue BONPOCHI K IK3aMEHY

TEXHOJOTHYCCKOI'O IMpo1ecca nmponu3BoaCTBa
XOJIOAHOKATAHOTI'O JIMCTA, HPUHUMACT

1. Iloka3aTenn KayecTBa XOJIOIHOKATAHOI'O JILCTA
2. PernmaMeHTHpyeMble MapaMeTphl MPoIecca X0JI0IHON MTPOKATKH.
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pelieHus o TpedyeMbIX peryiaMeHTupyeMbIx | 3. PernaMeHnTupyembie mapameTpsl Mpolecca APEeCCUPOBKHU.
KOPPEKTUPOBKAaX Ha OCHOBE KOHTPOJIS
TEKYIINX OTKJIOHEHHH OT 33JJaHHbIX BETUYHH
MapaMeTpOB U MPOU3BOJICTBEHHBIX
MoKa3aTesen
IIK-3.3 Ocy1iecTBiseT KOHTPOJIb KaueCcTBa IIpakTHyeckne BONPOCHI K IK3AMEHY
XOJIOTHOKATAHOTO JIUCTA HA CTaJIUAX 1. Cmopenupyiite B QForm mpoiiecc mpaBku X0JIOAHOKATAHOTO JIUCTA B U3TUOHO-
TEXHOJIOTMYECKOT0 IIPOLecca U TOTOBOM PacCTsKHON MallIvHE.
MPOAYKLUH 2. Cmopenupyiite B QForm mpoliiecc npaBku ropsiu€KaTaHoi MOJIOCHl B POJIMKOIPaBUIbLHOM
MalIlHe.
3. Cmoxenupyiite B QForm npoliiecc npaBku ropsiuekaTaHoi minTbl ToamuHoM 100 Mmm
IIPECCOM.
Oco0eHHOCTH MPOM3BOJICTBA METAJIONPOKATA /IUIsl PA3IMYHBIX 0TPac/ell MPOMbINLIEHHOCTH
IIK-3.1 VYcraHaBaMBaeT OCHOBHbIE TpeOOBaHUS K| Ilepeuens meopemuueckux 60npocos K IK3IameHy:
TEeXHOJOoTH4YeckoMy  obopymoBanuto ist| 1. OcobenHoctu xonoguon OM/JI.
MPOU3BOJICTBA XOJIOJHOKATAHOTO JUCTa M| 2. XapaKTepHCTUKA PEBEPCHUBHBIX CTAHOB XOJOIHON MPOKATKH.
BO3MOKHOCTb €r0 MOJEPHHU3aLUN 3. XapakTepHCTHKa HETPEPHIBHBIX CTAHOB XOJIOJHOM MPOKATKH.
4. lHHOBalMOHHBIE TEXHOJIOTUH MTPOLIECCOB XOJIOJAHOMN MPOKATKH.
5. [IlapameTpbl KauecTBa XOJIOIHOKATAaHOW JTUCTOBOM CTaNH.
6. OO0macTh NCNIOIB30BAHMUS XOJIOHOKATAHOM JTMCTOBOM CTaIIH.
7. OcHoBHbIE TpeOOBaHUS K KAUYECTBY MOBEPXHOCTH XOJIOJHOKATAHOM JINCTOBOW CTAJIH.
8. OcHOBHBIC TpeOOBAaHUS K MEXaHHUECKUM CBOMCTBAM XOJIOTHOKATAHOW JIMCTOBOM CTaJIH.
I1K-3.2 ObecnieunBaeT cTabmibHOCTE | TIpakmuueckoe 3a0anue:

TEXHOJIOTMYECKOI0 IMpoliecca IPOU3BOJICTBA
XOJIOJTHOKATaHOT'O JINCTA; MPUHUMAET
pelieHrs 0 TpeOyeMbIX perJaMeHTUPYEeMbIX
KOPPEKTUPOBKaX Ha OCHOBE KOHTPOJIS
TEKYILIUX OTKJIOHEHHH OT 3aJaHHBIX BEJIMYHH
MapaMeTpoB Hu MPOU3BOACTBEHHBIX
nokaszaresnei

[TocTpoenue nepeBa CBOMCTB AJIsl XOJIOJHOKATAHOW JINCTOBOM CTaJIH.
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[K-3.3

OcymiecTBisieT KOHTPOJb KadecTBa
XOJIOJIHOKATaHOI'0 ~ IMpoKara Ha CTagusax
TEXHOJIOTMYECKOr0 Tpolecca M TOTOBOM
MPOAYKIHUH

Ilpaxmuueckoe 3a0anue:

HOCTpOCHI/Ie KOHTPOJIbHBIX KapT AJIA 3aIaHHOI'O IIpOoLeccCa.

OxpaHa Tpyaa H IPOMBINVIEHHAs 0€30MaCHOCTD

[IK-3.1

VYcraHaBiuBaeT OCHOBHBIE TpeOOBAaHUA K
TEXHOJIOTUYECKOMY  OOOpYIOBaHHUIO  JJIS
IIPOU3BOJICTBA XOJOJHOKATAHOIO JIUCTA MU
BO3MOKHOCTb €0 MOJICPHU3ALIUH

Ilepeuens meopemuueckux 6onpocos:
1. OpranuzanioHHble MEPOIPUATHSL, 0OecIieunBarole 0e30nacHyo paboTy B

ANEKTPOYCTAaHOBKAX

2. XapakTepuCcTHKa HOHMU3UPYIOIIHNX H3IIydeHni. bruomorndeckoe neiicreue
MOHU3UPYIOLIUX U3Ty4YECHUN

3. 3ammTa OT HOHU3UPYIOIIUX U3ITYYeHUN

4. DNeKTpOMarHuTHbIE MOJIS IPOMBIIIIEHHON 4acTOThl. [I0CTOSTHHbIE MArHUTHBIE TTOJIS
5. DJIeKTpOMarHuTHBIE MOJI PAJM0YACTOT. 3aIIUTa OT 3JEKTPOMAarHUTHBIX MOJIeH
6. [Ipou3BoACTBEHHBIE TPAaBMBI U MPO(eCcCHOHANbHbIE 3200IeBaHUs

7. Ilopsinok pacciieJoBaHMsI U yueTa HECUACTHBIX CITy4yaeB Ha MPOU3BOACTBE. AHAIN3

TpaBMaTU3Ma

8. Upessbruaiinas curyamus. Kimaccuduxarm UC
9. Jluxsumanus nociencteuit UC. Yrpasnenne YC

10.
11.
12.
13.
14.
15.
16.

Orserymamnye BelecTna

VY CTaHOBKH MOXKAPOTYLICHUS

Opranu3anys nNoxkapHoW OXpaHbl HA MPEANPUITUN

MosHMe3anmTa IpOMBIIIIIIEHHBIX 00bEKTOB

CraTtuueckoe aexkTpuyectBo. CpecTBa 3alUThl OT CTATUYECKOT0 AIEKTPUIECTBA
OO6yuenue paboTaronux no 6€30MacHOCTH Tpyaa

Han3op 1 KOHTpOIIE 32 COOIIOZICHNEM 3aKOHOIATENbCTBA O Tpyie. OTBETCTBEHHOCTD

34 HAPYIICHHUA 3aKOHOAATCIIBCTBA O TPYAC

[K-3.2

O0OecrieynBaer CTaOWIBHOCTD

Tecmour:
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TEXHOJIOTUYECKOI0 Ipoliecca MPOU3BOACTBA
XOJIOTHOKATaHOI O JIUCTA; MIPUHUMAET
pelieHrs o TpeOyeMbIX perjaMeHTUPYEMBbIX

KOPPEKTUPOBKAX HAa OCHOBE  KOHTPOJS
TEeKYIIUX OTKJIOHEHUH OT 3aJJaHHbIX BEIUYHH
rapameTpoB u MIPOU3BOJICTBEHHBIX
rnokasareJjieit

1. 3anpemaercs paxe
JaBIICHUS:

A) 6onee 85 n1bA;
b) 6o1ee 90 nbBA;
B) 6osiee 100 nbA;
I') Gonee 135 nbA;
J1) 6omee 140 nbA.
2. Ilo npunnuny
MOJIPA3/IEISIOTCA Ha ...
A) bunsTpyromye u NU30IUPYIOIIHUE,

b) KoJ1eKTHBHBIE U MHIUBHyaJIbHbIC,

B) npotuBopaanannoHHbie M MPOTUBOXUMHUYECKHE;

I') cpeacTBa 3aUThl MUPHOTO U BOGHHOT'O BPEMEHU;

J1) yHUBEpCaIbHbIC U CIIENUAIN3UPOBAHHBIC.

3. Kak knaccupuiupyrorcs BpeHbIE BELIECTBA IO CTENEHH BO3JCHCTBUS HAa OpPraHU3M
YeIoBeKa:

a) Ype3BbIUAITHO OMACHbIE, BHICOKOOMIACHBIE, YMEPEHHO ONACHbIE, MaJIOONACHbIE

0) BpeaHbIie 1 Oe3BpEIHbBIC

B) SIIOBUTHIEC U HESIIOBUTHIC

I') 4Ype3BbIYAIIHO OMACHBIE U YMEPEHHO OMACHBIE

1) Ype3BBIUAITHO OMTACHBIE, BEICOKOOIIACHBIE, YMEPEHHO OMACHbIE

4. ITo xapakTepy CHEKTpa IIyMbI IEJIATCS Ha:

a) IOCTOSTHHBIE U HETIOCTOSIHHBIE

0) UMITYJIbCHBIE M KOJIEOIoIecs

B) IIUPOKOIIOJIIOCHBIE U TOHAJILHBIC

T') IPEPHIBUCTHIE, UMITYJIbCHBIE U KOJIEOIIOIIHEcs

1) TOCTOSTHHBIE, HETIOCTOSIHHBIE U TIEPUOTUIECKUE

5. MO>XHO 71 BBITIOJHATH Pa0bOTy 6€3 YCTaHOBJIEHHBIX CPEJICTB MHIMBHUYaIbHOMN 3aIUTHI:
a) Ja, IO pa3pelIeHNIo MacTepa

0) 1a, ecay OHM MeEIIaloT B paboTe

B) HET

KpaTKOBPEMCHHOC HpGGHBaHI/IC B 30HAaX C YPOBHCM 3BYKOBOI'O

3alllUTHOI'O IleICTBI/I?I, cpe€acrtBa 3allydTbl OpPraHOB  AbIXaHUWS
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T') HEJIb3s TOJIKO MpHU paboTe ¢ arpecCUBHBIMU XMMUYECKHUMH BEIIECTBAMMU, & B OCTAJIbHBIX
cllydasix IpUMEHEHHE UX He 00s3aTeIbHO

1) peliaeT pyKOBOIUTENb MOAPA3ICICHUS

6. YIbTpa3ByKOM HA3bIBAIOTCS aKyCTUYCCKUE KOJICOAHNS HMEIOIIHNE YacTOTy OoJiee:

a) 10000 I'u

0) 16 I'n

B) 1000 I'rg

r) 200 kI'x

1) 20 kI

7. Pe30HaHCOM Ha3bIBACTCS:

a) SIBJICHHE BO3pACTaHHs BUOPOCKOPOCTH BBIHYKIEHHBIX KOJeOAHUW MpPH COBMAJCHUH
(mpubnMKEeHUN) YacTOThl W3MEHEHMsI BHEIIHEH CHJIbl, JCHCTBYIOLIEH Ha CHCTEMY, C
4acTOTOU CBOOOIHBIX KOIECOaHUN

0) siBJIEHUE BO3PACTAHUS CHJIbI BBIHYK/IEHHBIX KOJI€0aHUI NpU COBNaeHUH (TPUOINKEHUN)
4acTOThl U3MEHEHHUsl BHEIIHEW CHUIIBI, NEHCTBYIONIEH Ha CHUCTEMY, C YACTOTON CBOOOJIHBIX|
KojeOaHui

B) SBJEHHME BO3pPACTaHHUS YAaCTOThl BBIHYXKJCHHBIX KOJE€OAaHUIl TMpPU  COBIAJICHHUU
(MIpUONKEHNH) aMIUTUTY/ABI M3MEHEHUs] BHEIIHEH CHJIbI, NEHCTBYIOIIEH Ha CHCTEMY, C
aAMILTUTY/I0M CBOOOIHBIX KOJIeOaHUM

I) sBIEHUE BO3pACTAaHUS TeEpUOJa BBIHYXKICHHBIX KoJeOaHUN TpU COBMAJCHUY]
(MTpUONKEHNH) aMIUTUTY/IBI M3MEHEHUs] BHEIIHEH CHJIbI, NEHCTBYIONIEH Ha CHCTEMY, C
aMIUTUTYI0M CBOOOTHBIX KOJeOaHUt

1) sBICHUE BO3pACTaHHs aMIUIMTYABl BBIHYXKJICHHBIX KOJCOAHWN TIPU COBIAJCHUH
(MpuONMKEHNN) YacTOThl W3MEHEHUS BHEIIHEH CHIIBI, JEHCTBYIONIEH Ha cHUCTEeMY, C
4acTOTON CBOOOIHBIX KOJICOaHUI

8. BuOpamus, s KOTOpPOH CHEKTPAIbHBIA WM KOPPEKTUPYEMBIM TIO YacTOTe
KOHTPOJIMPYEMBII MapaMeTp 3a BpeMsi HaOoeHusl n3MeHseTcst Oosee yem B 2 pasa (Ha 6
nb), Ha3bIBaeTc:

a) JIOKaJbHas

0) mocTosTHHAs

B) oOmmas




Koo
uHouKamopa

HH()MKCIWIOP oocmudicenus KomnemeHyuu

Oyenounvle cpedcmsa

') HETIOCTOSTHHAS

1) IepUOANYECKast

9. MyTareHHbl€ BEIIECTBA BbI3bIBAIOT:
a) I3MCHEHHUS B T'eHaX;

0) oTpaBiICHUS;

B) aJUIEPTHIO;

') TPABMBI.

10. Kakosa I1IK 15 upe3Bbl4aifHO OMAacCHBIX BPEIHBIX BELIECTB (Mr/M3):
a) 6onee 10;

0) 1-10;

B) 0,1-1;

r) menee 0,1.

I1K-3.3

Ocy1iecTBISIET KOHTPOJIb KauecTBa
XOJIOJIHOKATaHOI'O0  IpoKara Ha CTagusax
TEXHOJIOTMYECKOr0 IpOLecCa U TOTOBOU
NPOAYKIUH

[IpakTrueckue BOIpOCHI:

- MGTOIII)I 3alUThI YCJIOBEKA OT BOSHGﬁCTBHﬂ BPCAHBIX U OIIACHBIX (1)aKTOpOB.

- BeiOpath MeTOABl M CIOCOOBI 3alIMTHI YEJIOBEKAa OT BPEIHBIX M OMACHBIX (PaKTOPOB B
TexHochepe

MHXMHUPHHT TEXHOJIOTHYECKHUX MPOLECCOB MPOU3BOACTBA P

oKaTa

[IK-3.1

VYcraHnaBnuBaeT OCHOBHBIE TpeOOBaHUSA K
TEXHOJIOTHYECKOMY  OOOPYIOBaHHUIO  JJIs
IIPOU3BOJICTBA XOJOJHOKATAHOTO JIUCTA MU
BO3MO>KHOCTb €70 MOJEPHU3ALUN

[IpakTuueckue BOIPOCH K 3K3aMEHy
1. coBpeMeHHasi MeTaJTyprudeckas KOHIEUs pa3paO0TKH HU3KOJIETHPOBAHHBIX CTanen

[K-3.2

O0ecnieunBaer CcTaOMILHOCTE
TEXHOJIOTHYECKOTO TIpoliecca MPOU3BOJCTBA
XO0JIOJTHOKATaHOT'O JINCTA; MPUHUMAET
perieHus: 0 TpeOyeMbIX periaMeHTHPYEMBIX
KOPPEKTUPOBKAX HAa OCHOBE  KOHTPOJS
TEKYIINX OTKJIOHEHUH OT 3a/J]aHHBIX BEINYHH
rmapameTpoB 51 MTPOU3BOJICTBEHHBIX
nokaszaresnei

IIpakTrueckue BOIPOCHI K IK3aMEHY
1. cxema popmMHpoOBaHUS CTPYKTYPHI IPOKATa MIPU Pa3IMUHON TEXHOJIOTUH MPOU3BOJICTBA

[K-3.3

OCYH_ICCTBJBICT KOHTPOJIb KadeCTBa

HpaKTI/IquKI/IC BOIIPOCHI K 3K3aMCHY
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XOJIOAJHOKATaHOI' O JINCTa Ha CcTagusiax
TCXHOJIOTHYCCKOTO IIponecca U TOTOBOM

MIPOTYKIINH

1. YckopeHHoe oxyaxaeHue

MarepuanoBeayecKue acreKkThbl NOJyYeHHs U 00padoTKH MeTAJUTHYECKHX MATEPHAJIOB

IK-3.1 VYcranaBnMBaeT OCHOBHbIE TpeOoBaHus K| Ilepeuens meopemuueckux 60npocos K 3auemy:
TEXHOJIOTUYECKOMY  oOopynoBanuto s | 1 KoHCTpyKIIMOHHBIE METAJUTBI M CIUIABHI.
IIPOM3BOJICTBA XOJOJAHOKATaHOTO JHCTa U | 2 Crasu ¥ YyTryHBl.
BO3MOYKHOCTB €T0 MOJICPHU3AIUH 3 L[BeTHBIC METAJUIBI M CILIABEI.
4. JXKaponpouHble, U3HOCOCTOMKHE CIIIaBbI.
5 HHCTpyMEHTaIbHBIE H IITAMIIOBOYHBIE CIIABBI
6 CpaBHUTENIbHAS XapaKTEepPUCTHKA croco6oB TEPMUYECKON 00paboTKHn
XOJIOAHOKATAHOTO METaJlJIa C MPUMEHEHNEM TEPMUYECKHX TeYei Pa3InYHoTO THTIA
I1K-3.2 ObecrieunBaeT cTabuibHOCTh | Ilpakmuueckue 3a0anusn:
TEXHOJIOTUYECKOTO IpoIecca MpOou3BOJACTBa | Omucarh METOUKY IPOBEICHHS UCIIBITAHHIA:
XOJIOAHOKAaTaHOT O JMCTA; MPUHUMAET | - Ha NEeperuobl;
pemeHust 0 TpeOyeMbIX PErIaMeHTUPYEMBIX | - Ha OJMHAPHBIN KPOBEIBHBIN 3aMOK;
KOPPEKTHpPOBKaX Ha OCHOBE KOHTpOJIA | - HA IBOMHOMN KpOBEIbHBIN 3aMOK;
TEKYIIUX OTKJIOHEHUH OT 33JJaHHBIX BEJIMYUH | - Ha H3HOCOCTOHKOCTB;
apaMeTpoB U MIPOU3BOJICTBEHHBIX | - U3THO U T.II.
ITOKa3aTesen
IK-3.3 OcymecTBisiet KOHTPOJIb KauyecTBa | 3a0anus Ha pewienue 3a0ay u3 npogeccuonanbhoil 0oaacmu, KOMnIeKCHble 3a0aHUA:

XOJIOJHOKAaTaHOrO0  JHMCTa Ha  CTaaMAX
TEXHOJIOTMYECKOT0 IIpolecca M TOTOBOU
MPOAYKIIMHI

[IpuBecT mpumepsl W  OmUcaTh  O0NACTh  MPUMEHEHHUs  CIEAYIONIUX  THUIIOB
KOHCTPYKLIMOHHBIX ~ MarepuajgoB, [PUMEHAEMBIX JUISI  XOJOJHOKAaTaHOW  JIMCTOBOM
NPOAYKIWH:

- CTPOUTENBHBIE;

- KOHCTPYKITMOHHBIE 00IIIETO Ha3HAUYCHNS,

- JUTsl aBTOMOOMIIECTPOCHHS,

- JUTST XOJOMHOM IMITaMITOBKH,

- JUI HAHECEHUS 3alUTHBIX TTOKPBITHI;

- TSI KOHCEPBHOM KECTH;

- pECCOPHO-TIPY>KUHHBIE;
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- KOPPO3UOHHOCTOUCTKHUE;
- 3JICKTPOTEXHUYECKUE U T.II.

HoBble KOHCTPYKIIMOHHBIE MATEPHAJIBI

[IK-3.1

YcTaHaBiIMBaeT OCHOBHBIE TpeOOBaHUA K
TEXHOJIOTUYECKOMY  OOOpYIOBaHUIO  JUIA
IIPOM3BOJICTBA XOJIOAHOKATAHOTO JIUCTa U
BO3MOXXHOCTh €r0 MOJICpHU3ALIUN

Bonpocwi 0nsa noocomosku K 3auemy:
1. TexHosornyeckue onepauuy IpU IPOU3BOJCTBE KOHCTPYKIIMOHHOM XOJIOJHOKATaHON
CTaJIu.
. Knaccugukanus u xapakTepuCTUKH CTAaHOB XOJIOJHON MPOKATKH
. OGnacT yCTOMYMBOCTH MPOIECCa XOJIOIHON MPOKATKH.
. Y1ajieHue OKaJMHbI ¢ IOBEPXHOCTHU rOpsYeKaTaHbIX MOJIOC.
. PesxnMBbl iporiecca X0JI0AHOM MPOKATKHU.
. IlpopunupoBka BaJIKOB CTAHOB XOJIOJJHOM MPOKATKH.
. Hactpoiika cTaHOB XOJI0IHON IPOKATKH.
. PerynupoBaHue TOJIIMHBI TOJIOCH IPU XOJIOAHOM MPOKATKE.
. MexaHu3MBbl CaMOBBIpaBHUBAaHHUE J1e(hOPMAIIMU TIPY TOHKOJIMCTOBOM MPOKATKE.
10.B3aumocBs3b pacipeesieHus HaTsKeHNs 1 (OPMBI MOJIOCHI.
11.3aBCUMOCTh HEPAaBHOMEPHOCTH YAEJIBbHOTO HATSKEHUS 10 IIMPHUHE MOJIOCHI OT POl
M0JIKaTa U HEPAaBHOMEPHOCTH BBITSIKEK.
12.0mnpenenenre HEPAaBHOMEPHOCTH YEIHHOTO HATSKEHUS C y4E€TOM HEPaBHOMEPHOCTHU
TE€OMETPUUECKUX 1 CHJIOBBIX YCJIOBUH TpoIiecca MPOKATKH MO MIMPHHE TOJOCHL.
13.BiusiHne HEpaBHOMEPHOCTH CKOPOCTHBIX YCIIOBHMH Ipoliecca MPOKATKU IO IIHPHHE
I10JIOCHI Ha €€ MII0CKOCTHOCTb.
14.PerynaupoBaHue MIOCKOCTHOCTH MOJIOCHI IPU XOJIOAHOM MPOKaTKe.
15.TepmooOpaboTKa XOJI0ITHOKATAHOW MOJIOCHI.
16./IpeccrpoBKa X010 JHOKaTaHON MOJIOCHI.

O 0 1N DN K WIN

[K-3.2

OOecrnieunBaer CcTaOMILHOCTH
TEXHOJIOTHYECKOT0 TpoIlecca MPOU3BOJICTBA
XO0JOJHOKATaHOTO JIACTA; MPUHUMAET
pelieHns o TpeOyeMbIX PEerIaMeHTUPYEMBIX
KOPPEKTUPOBKAaX HA OCHOBE  KOHTPOJIS
TGKYIIII/IX OTKJ'IOHCHI/Iﬁ OT 3aJIaHHBIX BCIINYUH
apaMeTpoB 51 MIPOU3BOJICTBEHHBIX

Ilepeuens 3a0anuii 014 6blpadoOmMKU RPAKMUYECKUX YMEHUTL
U npuoOpemenus HaBbIK08 8 peuleHUuU 3a0ay 8 npeoMemnoll ooaacmu:

1. B yem cocTOUT MPUHLMITHATIBHOE PA3IUYHUE MPOJIOJIBHOMN U MONEepeYHON POKaTKu?
2. J1ns Kakux Leneil IpUMEHSETCS COPTOBask IpoOKaTKa?

3. Kakue Bajiku IPUMEHSFOTCS 1715 JINCTOBOM MPOKATKU?

4. C Kako# LIeJbI0 NPUMEHSIETCS MHOTOBAJIKOBAsI POKATKa?
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roKazareyei 5. Uto o3Havaet nouatue «crad Kpapto 400»?
6. Kakoii mokasarenb XapaKTepu3yeT CTeleHb AeGopMaIliu Mpu MpoKaTke?
7. Yrto Takoe KaJuOpOBKa MPOKATHBIX BAaJIKOB?
8. Kakue Buabl 000pyIOBaHHS MPUMEHSIIOT JUIS TOTYyYEHHUS 3aroTOBOK I COPTOBOH U
JINCTOBOM MPOKATKMU?
9. Kakas 3 TeXHOJIOTHYECKUX CXEM IMPOKATKU Har0o0JIee BBITOIHA YKOHOMHYECKHU ?
Ocy1iectisiet KOHTPOJIb Ka4yecTBa 3aoanun na peuwienue 3a0ayi u3 npogeccuoHaIbHoU odracmu,
XOJIOAHOKATAaHOTO  JIUCTa  HA  CTaauAX KOMNJ1eKCHble 3a0aHUA:
TEXHOJIOTUYECKOr0 Tpolecca u TroToBoii | 1. Pa3HoBHAHOCTH Mpoliecca MPOKaTKU.
MPOAYKIHUH 2. CopTaMeHT NMPOKATHOMN MPOTYKIUH.
[K-3.3 3. UcxoaHas 3aroToBKa /7151 MPOKATKU.

4. HarpeB MeTasuia nepej mpoKaTKoi.

5. Knaccudukanus mpoKaTHBIX CTAHOB IO PACIOJIOKEHHUIO pabouuX KiieTeil.

6. Kimaccudukanus npokaTHbIX CTAaHOB MO HA3HAYEHHUIO.

7. Knaccudukanus mpoKaTHBIX CTAHOB IO PACIIOIIOKEHUIO M KOJIMYECTBY BAJTKOB B pabOYHX
KJIETSX U UX KOHCTPYKIIUH.

YyeoHada - Ha

YHO-HCCJICA0BATCIbCKAasA paﬁoTa

IK-3.1 VcraHaBnuBaeT OCHOBHBbIE TpeOoBaHUs K| Bo BpeMs 3allUTHI OTUETA OTBETUTH HA BOIPOCHIL:
TEXHOJIOTHYECKOMY ~ 00OpYIOBaHHIO  JUIsl | — Kakyro HOpMaTHBHO-TIIPaBOBYIO JOKYMEHTALMIO OPTaHU3ALNY U3Yy4aId Ha
MIPOM3BOJICTBA XOJIOJHOKATAHOIO JIMCTA U | TPAKTUKE?
BO3MOKHOCTb €0 MOACPHU3ALNHN - Kakyro cTpykTypy UMeeT opranusanus?
- Kakue pyHKIUU 1 METOIBI YIPaBIEHHs UMEET NPENpHUsTUe?
- Kak oprann3oBaHo AeI0IPOU3BOACTBO U JOKYMEHTOOOOPOT B OpraHu3alum?
[K-3.2 OGecrnieunBaer CTaOMIBHOCTE | 3aJaHue

TEXHOJIOTUYECKOI0 Ipolecca MPOU3BOJICTBA
XOJIOJTHOKATaHOT O JIUCTA; MPUHUMAET
peteHust 0 TpeOyeMbIX perjlaMeHTHPYEMbIX
KOPPEKTHUpPOBKAaX Ha OCHOBE KOHTpPOJIs
TEKYIUX OTKIOHEHUH OT 3aJJaHHBIX BEIMYUH
apamMeTpoB U MIPOU3BOJICTBEHHBIX

- OCHOBHBIE HAMPaBJICHUS MO PEKOHCTPYKIIMU MPOU3BOJCTBA WM YCOBEPIICHCTBOBAHUIO
TEXHOJIOTHH U UX 000OCHOBAHHE.

- [ToTepu ChIphs, MATEPUAIOB U MIYTH UX CHUKCHHUS.

- Pacxonubie k03¢ (ULIMEHTHI 110 CHIPHIO M BCTIOMOTATEIbHBIM MaTepHallaM.

- DHepreTUYeCcKue 3aTpaThl U MyTH UX CHUKEHUS.

- MaTepI/IaJ'IBHBIC U TCIIJIOBBIC ITOTOKHU B HpOI/I3BO}ICTBC.
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IoKas3aTesen - Kontpons npousBocraa.
- Opranusanysi ¥ OCyIIeCTBJIEHUE AaHATUTUYECKOIO KOHTPOJISL.
IK-3.3 OcymecTBiser KOHTPOJIb KadecTBa | 3ajgaHue
XOJIOJTHOKAaTaHOro  Jucra Ha  craausx | Ilpu 3ammTe oT4eTa OLIEHUTH IPAKTUUECKYIO PEAIM3ALINIO CUCTEMBI YIIPABICHUS
TEXHOJIOTUYECKOI0 IMpolecca U TOTOBOM | KauyecTBOM, 00ECHEUHMBAIONIYIO CTAOUIIbHOE, YCTONYMBOE Ka4eCTBO U3rOTABIMBAEMOM U
MPOTYKIIUH IIOCTaBJIIEMOM MPOJIYKIIMU B TEUEHUE OIPEIEICHHOI0 IEPUOa BpeMEHH (IeHCTBUS
KOHTPAKTa, CPOKA BBITYCKA MPOJIYKIIUU JaHHOTO BUA U T.]I.)
IIpousBoacTBeHHasl - NPEeAAUIIOMHAS NPAKTHKA
IIK-3.1 VYcranaBnMBaeT OCHOBHbIE TpeOoBaHUs K| Ilepeuens meopemuueckux 60npocos:
TEXHOJIOTHYECKOMY  oOopyAoBaHuIO0 s | - McxomHoe chiphe M BCiOMOTraTelbHbIe MaTepuaibl, 3aBojibl-ocTaBmuku, ['OCTe u TY
MIPOU3BOJICTBA XOJOJHOKATAHOTO JIUCTA U | HAa BCIIOMOTaTeJIbHbIE MAaTEPHAIIbI.
BO3MO>XHOCTb €TI0 MOJEpHHU3ALIUN - Metoasl KOHTpOIIS 32 UX KadyecTBOM. OTXObI MPOU3BOJICTBA U METOIbI UX YTHUIN3ALUN
WJIM YHUUYTOXKECHUS
I1K-3.2 ObecrieunBaeT cTaOMIBbHOCTE | Ilepeuens meopemuueckux 60npocos:
TEXHOJIOTUYECKOro Ipouecca MpoU3BOACTBA e [lepeuncnure kpuTepun BbIOOpa 000pYAOBAHUS?
XOJIOAHOKATaHOTO JINCTA, NpUHUMACT e Ha dem ocHOBaH NMpUHIUIT PaObOTHI BEIOPAaHHOTO 000PYAOBaHUS, KAKOBBI €T0
peuicHuda o Tpe6yeMI>IX PErIIaMCHTUPYCMBIX XapaKTCpI/ICTI/IKI/I?
KOPPEKTUPOBKAX HA OCHOBE  KOHTPOJS
TEKYIIUX OTKJIOHEHHWH OT 33JJaHHBIX BEJIMUMH
rapaMeTpoB u MIPOU3BOICTBEHHBIX
ToKasareyeun
IK-3.3 OcymectBiser KOHTpPOJIb KauecTBa | 3adanue
XOJIOTHOKATaHOro  JucTa Ha  craausx | [Ipemnoxure anbTepHATUBHBIE BApHAHTBI 000PY10BaHUS AJIs IPOBEACHUS
TEXHOJIOTUYECKOT0 TMpollecca M TOTOBOM | TEXHOJOTHYECKOTO MpoIecca UIN HayYHO-UCCIEA0BATeIbCKOM paOOTHI.
MPOTYKITUHI OueHuTe 10CTOBEPHOCTh PE3YIbTATOB U UX CPABHEHUE C aHAJIOTUYHBIMU PE3yJIbTaTaMU
OTEUECTBEHHBIX U 3apYOEIKHBIX YICHBIX
CoBpeMeHHBIH HHAKHHUPHHT METAIYPTrHYeCKOro NPOU3BOACTBA
IK-3.1 VYcTanaBnuBaeT OCHOBHBbIE TpeOOBaHUS K Ilepeuens éonpocoé 0nsa nodzomoeKku K 3auemy

TCXHOJIOIHYCCKOMY o60pyz[03aHmo JJIs
IMPOU3BOJACTBA XOJIOAHOKATAHOI'0 JIMCTAa H

1. Dranbl npoBeIeHNs HHKUHUPUHTA.
2. OmmnOKy npu NpOBEACHUH WHKUHUPUHTA.
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BO3MOXXHOCTh €r0 MOJIepHU3ALIUN 3. IlpuunHbI HEeyja4 NPOBEIECHUS MHKUHUPHHTA.
4. IToHsATHE UHXUHUPHUHT KaueCTBA.
5. OcoOeHHOCTH MHKMHUPHUHTA KauyecTBa.
6. MeToibl MH)XUHUPUHTA Ka4eCTBa.
7. IloncucreMbl MHKUHUPUHTA.
8. XapakTepucTuka noJCUCTeM UHXKUHUPHUHTA.
9. IlousiTre GepexTMBOE TPOU3BOJCTBO.
[1K-3.2 Ob6ecneunBaer CTaOUIBHOCTh Teopueckue 3a0anusn:
TEXHOJIOTUYECKOTO TpOoIecca MPOU3BOJCTBA | Venogue 3adanus:
XOJMOAHOKATAHOIO  JIMCTA,  HNPUHUMACT | _ 3419yq yceeqoBaHus TEXHOIOTHMYECKOTO MPOIIECCA MPOM3BOICTBA XOJI0HOKATAHOTO
pemeHust 0 TpeOyeMbIX PErIaMeHTHPYEMBIX —
KOPPEKTHUpPOBKAaX Ha OCHOBE KOHTPOIs
TEKYIMX OTKIOHEHHH OT 3a1aHHBIX Bemmamn | P cPHH or6opa uHpopmaLK.
IapaMeTpoB u MIPOU3BOJICTBEHHBIX Tpebyemca:
nokasaresei — ONpPEIENUTh MIPEIMETHOE I10JIe, K KOTOPOMY OTHOCHUTCS ITOCTaBJIEHHAs 3a/1a4a;
— COCTAaBUTh BapUaHTHI 3alIPOCOB JUIs MOUCKA HHPOPMALIUY;
— 000CHOBaTh a/ICKBATHOCTh HWH(POPMALMOHHOTO IIOMCKAa B KOHTEKCTE BBIJICIEHHON
po0JIeMbl/yKa3aHHOU 3a/1auu;
— OCYIIECTBUTH TMOUCK M OTOOpaTh MH(OpMaiui (M0 3aJaHHBIM WU CaMOCTOSITEIHHO
onpeIeIEHHBIM KPUTEPHSIM) JIJISl TTOCIIEYIOIel 00paboTKH.
IK-3.3 OcymecTBisieT KOHTpPOJIb KayecTBa 3adanusa na pewienue 3a0a4 u3 npogeccuonanvHoil ooracmau,
XOJOAHOKAaTaHOTO  JIUCTa Ha  CTaausX KOMILEKCHbLE 3a0aNUL:

TEXHOJIOTUYECKOTO Ipolecca M TOTOBOM
MPOIYKIINH

Ilpeonazaemca vadopmanus, coaepkaas, Hapsay ¢ (hakTaMu, TPOTUBOPEUHBHIC
CBEJICHUsI, HEITPOBEPECHHBIC JJAaHHBIC, MHCHHS PA3JIMYHBIX aBTOPOB U HHTEPIPETALIUIO
JAHHBIX U3 Pa3HBIX UCTOYHUKOB B IPEIMETHON 00JIaCTH MTPOU3BOCTBA XOJI0THOKATAHOTO
JUCTA.

Tpeoyemcsa:

— CHCTEMaTH3UPOBATh MPEIJIOXKEHHYI0 HWH(GOpMaNH0 (BBIICIUTH B

Hell  (akThl,
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MIPOTUBOPEUYUBBIE CBEJCHUS, HEIIPOBEPECHHbBIC JJAHHBIC, MHCHHS U HHTEPIIPETAIUIO
JTAHHBIX);

— OIPEeTUTh OCHOBHBIC TIOHATHS, COJEPIKAIIHUECS B MH()OPMAIINY;

— COOTHECTH cojiepkaiiuecs B uHpopmanuu (GpakTel C OCHOBHBIMU TOHSITHSIMU;

— U3JI0KUTh U apTyMEHTHPOBATh COOCTBEHHOE MHEHHE 10 PaCCMATPUBAEMBIM
BOIIPOCAM B IPEIMETHON 00JIaCTH MTPOU3BOACTBA XOJI0IHOKATAHOTO JIUCTA.

I/IH(l)OpMaIIHOHHI)Ie TCXHOJIOI'MHA B IPOKATHOM IIPOM3BOJACTBE

IK-3.1 VYcranaBnuBaeT OCHOBHbIE TpeOoBaHusl K | Ilepeuens meopemuueckux 60npocos K 3auemy:
TexHoJoruueckoMy  obopynoBanuto isi| 1.  I[lokasarenu xauecTBa perylupOBaHHUS.
MIPOM3BOJICTBA XOJIOAHOKATAHOTO JHUCTa W | 2.  [IpUHIMITEI ONTUMATBHOTO TUTAHUPOBAHUS U YIIPABJICHHSI.
BO3MO>KHOCTB €r0 MOJCPHH3AIINN 3. CrpyKTypa COBPEMEHHOMN CHCTEMBI YIIPABIICHUS TPOU3BOJCTBOM. Y POBHU CTPYKTYPHI,
OCHOBHBIC BBITIOJTHSIEMbIC (DYHKITUN
4. YpoBeHb nonydenus uHpopmanuu 00 00bEKTe, COCTaB YPOBHSI, IPOTPAMMHEBIE U
TEXHUYECKUE CPEJICTBA YPOBHSI.
5. VYposens ympasienus. UHhopMmannoHHbIe CBA3H YPOBHS C IPYTUMH YPOBHSIMH
HEpapXUH.
6.  VYpoBeHb AucreTYEpU3AIMHU MIPOLIECca yIpaBieHus. 3agaun ypoBHs. CTpyKTypa
MIPOrPaMMHBIX CPEJICTB YPOBHSI.
7.  HudbopmanroHHbIE TEXHOJIOTUH 00BEAMHEHUS (CBA3BIBAHNUS) HCTOYHUKOB JTAHHBIX,
eMHOE MH(POPMAITMOHHOE ITPOCTPAHCTRBO.
8.  CTpyKTypHBIE CXEMBI U CBOMCTBA CPEACTB U3MEPEHHUS
9.  OOpaboTka pe3yJIbTaTOB H3MEPCHUS
I1K-3.2 ObecnieunBaeT cTabmIbHOCTE | Ilpakmuueckoe 3adanue.

TEXHOJIOTHYECKOTO Tpoliecca MPOU3BOJCTBA
XOJIOJTHOKATaHOT O JIUCTA; MPUHUMAET
perieHuss 0 TpeOyeMBIX PErIaMEHTUPYEMBIX

KOPPEKTUPOBKaX Ha OCHOBE KOHTPOJIS
TEKYIINX OTKJIOHEHUM OT 3aJJaHHBIX BEJIMUUH
MapaMeTpoB nu MPOU3BOICTBEHHBIX
nokaszaresnei

B pamkax 3amanus nzyunts marepuan cratbu «PDF B WORD (DOCX): 10 crioco6oB
KOHBEPTUPOBaHHUs | ».

https://ocomp.info/pdf-v-word-10-sposobov-konvert.html

1.  BriOpartb u ycranoBuTh Ha [IK oaHy U3 mporpamm asist KOHBEpTUpOBaHUs (aiina.

2. KonBeprupoarts 1t000i1 BEIOpaHHbIi Bamu ¢aitn ***.pdf B popmar ***.doc (docx) n
CaMOCTOSITENIHO MPUBECTH €T0 B COOTBETCTBUE CO CIENYIOIIMMH TPeOOBaHUSMHU:

- [Tapametps! ctpanuusl: [Tons: Bepxunee — 1,5 cm, IlpaBoe — 2 cm, Hiknee — 1,5



https://ocomp.info/pdf-v-word-10-sposobov-konvert.html

Koo

HH()MKCIWIOP oocmudicenus KomnemeHyuu

Oyenounvle cpedcmsa

uHouKamopa
cM, JIeBoe — 3 cm, Opuentarus — Kamwxknas. [Tapamerpsr Tekcra: pudt —
TimesNewRoman, Pasmep — 14, [lepBas crpoka — orcrym 1,25 cMm, BeipaBHHBaHHE — 110
mprHe, MexaycTpounslii — 1 cTpoku, 6e3 HHTepBaJIOB A0 U mocie ab3ala.
— OtciienuTe U yaauTe JTUITHAE TPOOEITbl, 3HAKHM Ta0y s 1 a03ana!

IIK-3.3 OcymiecTBisieT KOHTPOJIb Ka4yeCcTBa Ilpakmuueckoe 3a0anue.

XOJIOAHOKATaHOI' O JUCTa Ha CcTagusax
TEXHOJOTHUYCCKOI0 Ipouecca U TOTOBOH

MPOYKIIHH

3agaua 1. Ucnons3ys [OCT 21.208-2013 nate pacumdpoBKy CIEAYIOMUM YCIOBHBIM

0003HAYCHUSIM CpCACTB aBTOMATHU3aluu:
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