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noarorosku 22.06.01 TEXHOJIOI'MH MATEPUAJIOB (ypoBeHS [OArOTOBKH KaJpOB BBICHIEH
KBanu(ukanuu). (mpukas Muno6pnayku Poccun ot 30.07.2014 1. Ne 888)

IIporpamma  npaxruku/HUP  pacemorpena u 0/100peHa Ha 3aceaHUH  Kaeuphl
Meramnyprun 1 XHMHYECKHX TEXHONOTHi
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3aB. kadeapoi AL A.C. Xapuenxko
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JIMcT akTyaJau3anuu nporpaMmmsl

[Tporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena s peanuzauuu B 2022 - 2023 yuebHoM
rojly Ha 3acefanuu Kadpenpsl MeTaTypruid 1 XMMUYECKUX TEXHOIOTUI

IIporokom ot 20 . Ne

3aB. xadeapoit A.C. Yapqemco

[Tporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena s peanuzauuu B 2023 - 2024 yuebHOM
rojly Ha 3acefanuu Kadenpsl MeTaTypruid 1 XMMUYECKUX TEXHOIOTUI

IIporokom ot 20 . Ne

3aB. kadeapoit A.C. XapueHko

[Tporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena s peanuzauuu B 2024 - 2025 yuebHOM
rojly Ha 3acefanuu Kadenpsl MeTalnypruid 1 XMMUYEeCKUX TEXHOIOTUI

IIporokom ot 20 . Ne

3aB. kadeapoit A.C. Yapqemco

[Tporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena s peanuzauuu B 2025 - 2026 yuebHOM
rojly Ha 3acefanuu Kadpenpsl MeTaTypruid 1 XMMUYECKUX TEXHOIOTUI

[Iporokon or 20 . Ne

3aB. xadeapoit A.C. Yapqemco




1 Iesan npaktuxku/HUP

llenpto MpakTUKK MO TMONYYCHHIO MPO(YECCHOHANBHBIX yMEHHA W ONbBITa
npoecCHOHANBPHON JIeATENBHOCTH TO HampaBieHuto mnoarotoBku 22.06.01 Texnomoruu
MaTepuasioB  sBJIseTCA: (OpMUpOBAHME YHUBEPCAIBbHBIX, OOLIENPO(PECCHOHANBHBIX, |
npoecCHOHANBPHBIX ~KOMIICTCHIIUA AaCMHpPAaHTOB U O0ECIeueHHWE WX TOTOBHOCTH K
CaMOCTOATEJIbHOM M€1aroru4eCcKon AesITENbHOCTH.

2 3apaun npaxktuku/HUP

3amayaMu  TPAKTUKKA 1O TOMY4YeHUI0 TNPOodeCcCHOHATBHBIX YMEHHUH H  ONbITa
podecCHOHANBLHON AeITeTLHOCTH SIBIISIFOTCSI:

- popMUpOBaHUE y ACMIUPAHTOB LIEJIOCTHOTO MPEJCTABICHUSI O HAYYHOU JEATEIHHOCTH B
BBICIIEM Y4eOHOM 3aBEJCHHH, B YACTHOCTH, COJEP)KAHUU HAYYHOW M HAyYHO-METOAMYECKOM
paboTsl, popMax opraHu3aluy HAyIHO-UCCIIE0BATEIHCKOTO MTPOIIECcCa;

- BBISBJICHHE OCOOCHHOCTEH HAy4YHO-UCCIIENOBATENLCKON EATEIILHOCTH B BBICIICH
IIKOJIE;

- U3y4CHHUE aCTIMPAHTAMH OPTAHU3AIMH U TEXHOJIOT U HAYYHOU JIeSTEIIbHOCTH;

- OCBOCHHE METOJIOB, METOAMK M TEXHOJOTHUH HAyYHOU HESTETbHOCTH HA OTIEIIbHBIX
3Ta-Max peaanu3aluy HayYHO-UCCIIe0BATEIHCKOTO MPOIIECcCa;

- OBJIQJICHUE METOJaMHU M HaBBIKAMHU, CTPYKTYPUPOBAHUS U MPEOOpPa30OBaHUs HAYUHOTO
3HAHUS B OTYETHBIN MaTepua;

- YKpeIUJICHHE Y aCIUPAHTOB MOTHUBAIIMH K HAYYHOH JESITENLHOCTH B BBICIIICH IIIKOJIE;

- KOMILJICKCHAsl OIIEHKAa pPe3yJbTaTOB IICUXOJOTO-TeIarOTHYecKoi, COIMAIbHOM,
WH()OPMAIIMOHHO-TEXHOJIOTMYECKON ~ MOATOTOBKM  aclHpaHTa K  CaMOCTOSTENIbHOH U
3¢ dEeKTUBHON HAYIHOH eI TETLHOCTH;

- cOop acipaHTaMU MaTEePHATIOB, HEOOXOJUMBIX JUIS PEIICHHS HAyYHOTO UCCIICIOBAHMSI,
MPOBEJICHUS] HAYYHBIX HMCCIEAOBAHUNW M ampoOaIyl MOJyYEeHHBIX pPEe3yJIbTaTOB, BBITOIHEHUS
HAYYHOH KBaJTM(UKAIIMOHHON PabOTHI.

3 Mecrto npaxktuxku/HUP B cTpyKkTYype 00pa3oBaTe1bHOI NPOrpaMMbl

Hns npoxoxnenuss npaktuku/HUP HeoOxomumbl 3HaHusA (yMEHUS, BIAJCHUSA),
c(OPMHPOBAHHBIC B PE3YJIbTATE U3YUCHUS AUCIUIUTUH/ IPAKTUK:

Hctopus u punocodust HayKu

3anmuTa MHTEIJICKTYIbHOM COOCTBEHHOCTH

Mertonosnorus u uH(GOPMAIIMOHHBIE TEXHOJIOTHH B HAYYHBIX UCCIIEIOBAHUAX

3HaHus (yMEHHUs, BJIAJCHUS), MOJYyYEHHbIE B Tpolecce MmpoxoxaeHus npakruku/HUP
OyayT HEOOXOIUMBI [T U3YUCHHUS TUCIIUILIIH/TIPAKTHK:

[ToaroroBka K cjaue U c1aya rocy1apcTBEHHOr0 AK3aMEHa

4 Mecto nposeaenus npaktuku/HUP

[IpakTuka 1O MONyYeHHIO MPO(ECCHOHANBHBIX YMEHUH M OmbITa Mpo(hecCHOHATBLHON
JEATeNbHOCTH MPOBOIUTCS Ha 06a3e Kadeapsl METAILTYPruu M XUMHUYECKHX TexHooruii ®I'bOY
BO «MI'TY um. I''M. HocoBa». Opranusanus NpakTUKM Ha BCEX 3Talax HalpaBjeHa Ha
o0ecriedeHrne HEMPEPHIBHOCTH U IIOCIIEAOBATEIBHOCTH OBJAJCHHUS acHUpaHTaMU Hay4YHOMH
JEATENBHOCTBIO B BBICIIEH IIKOJIE.

B nepuon mNpakTHKM acCIMpPaHThl IMOAYMHSIOTCA BCEM IPAaBWIAM BHYTPEHHETO
pacropsi/ika ¥ TEXHUKH 0€30IaCHOCTH, YCTAaHOBJICHHBIM Ha Kadeape U APYrux MoaApa3aeIeHusIxX
YHUBEPCUTETA.

Crnioco6 poBenenus npaktuku/HUP: Beie3anas
CTallMOHapHas
[Tpaktuka/HUP ocymecTBiseTcss AMCKPETHO



5 Komnerenuuu odyuaromerocsi, opMmupyemblie B pe3yJibTaTe NPOX0KICHHSA
npaktukn/HUP n ninanupyemsie pe3yabTaTbl 00y4eHHs

B pesynprare mnpoxoxneHusi mnpaktuku/HUP oOydaromuiics momkeH 001aaaTh
CJIEYIOIMMH KOMIIETEHIUSMU:

CrpyKTypHBII
JIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3ysbTaThl 00y4eHus

VYK-1 cnocoGHOCTBIO K KPUTHUECKOMY aHAJIN3y U OLEHKE COBPEMEHHBIX HAyYHBIX JOCTHKEHHH,
TeHEPUPOBAHUIO HOBBIX UJIEH MPU PEIICHUH UCCIICA0BATEIBCKUX U MPAKTUUECKUX 3a/]a4, B TOM
qHcIIe B MEXKIUCIUILIMHAPHBIX 001aCTIX

3HaTh OCHOBHBIE METO/IbI U CTIOCOOBI peasin3aliii aHAIUTHYECKOTO MOIX0/1a K
aHanu3y uaeu

Ymets TeHEepHpOBATh HOBBIE WU M 00CYXIaTh crIOcOObI A3PPEKTUBHOTO pEeIICHUS
3a7auu

Brnanets CIOCOOHOCTBIO 110 MCTIOJIb30BAHHIO MTOJTyUYEHHBIX 3HAHUH U YMEHHI B

HaﬂbHeﬁmeM AJI IIPOCKTUPOBAHUSA U COBCPIICHCTBOBAHUA MTPOLECCOB
MOJIYUCHUA UCPHBIX MCTAJIJIOB

VYK-2 cniocoOHOCTBIO MPOEKTUPOBATH U OCYIIECTBIISATH KOMITJIEKCHBIE UCCIICAOBAHUS, B TOM
qHCIIe MEXAUCIUILTMHAPHBIE, HA OCHOBE IIEIOCTHOI'O CUCTEMHOT'0 HAYYHOTO MUPOBO33PEHHUS C
UCIOJIb30BAHMEM 3HAHUHN B 00J1aCTH UCTOPUU U pritocopuu HayKu

3HaTh

bmI10cOPCKO-TICUXOIOTHIECKNE OCHOBAHUSI METO/I0JIOTUH;
CHCTEMOTEXHUYECKUE OCHOBAHUS METOIOJIOTUH;
HAYKOBEUECKHE OCHOBAHHS METO/IOJIOTHU;

YMmeTn

IIPUMEHSTH KPUTEPUU OLIEHKH JOCTOBEPHOCTH PE3YJIbTATOB TEOPETUYECKOTO
UCCIIEIOBaHMS: IPEAMETHOCTD, MIOJHOTA, HEIPOTUBOPEUYNBOCTbD,
UHTEPIIEPTUPYEMOCTD, IPOBEPSIEMOCTD, IOCTOBEPHOCTD.

Bnaznets

HaBbIKaMU IIJIAaHUPOBAHUA, IIPOCKTUPOBAHUSA U OCYHICCTBIICHUA
KOMIIJICKCHBIX MCKAUCIUTTIIMHAPHBIX I/ICCHGILOBaHI/Iﬁ B paMKax Hay4YHOI'O
KOJIJICKTHUBA

VYK-3 roTOBHOCTBIO y4acTBOBATh B pab0Te POCCUUCKUX U MEKIYHAPOIHBIX HCCIEI0BATEIbCKUX
KOJIJICKTHBOB IO PELICHUIO HAYYHBIX U HAy4YHO-00pa30BaTeIbHbIX 3314

3Hartb Hay4yHbl€ OCHOBBI OpraHU3alMU paboThl TBOPUECKOIO KOJUIEKTHBA,
IJIJAHUPOBAHUS IKCIIEPUMEHTA;
METO/Ibl CHCTEMHOI'0 aHAJIN3a

YmMmers 000CHOBaHHO (POPMYIHPOBATh HAYUYHO-UCCIIEI0BATENbCKYIO 3aJaUy
KOJUIEKTUBY UCITOJIHUTEIIEH;
IUIAHUPOBATh UCCIIEOBATENILCKYIO paboTy

Biagers [IpUEMaMHU PyKOBOJCTBA 110 IOCTAHOBKY HAYYHBIX UCCIIEIOBAHUN

YK-4 roTOBHOCTBIO UCIOJIb30BaTh COBPEMEHHBIE METObI U TEXHOJOTUU HAYYHOU
KOMMYHHMKAIIUN HA TOCYAAPCTBEHHOM U HHOCTPAHHOM SI3bIKaX

3Hartb OCHOBHBIE TEPMUHBI U OIIPENEIEHNS Ha TOCYIapPCTBEHHOM U MHOCTPAaHHOM
A3bIKaxX

Ymeth OOBSCHATH OCHOBHBIE MTOJIOKEHHSI METAJUTYPTrHUECKOTO MTPOU3BOJICTBA HA
roCy/1apCTBEHHOM U UHOCTPAHHOM SI3bIKaxX

Brnaners npoecCHOHATBLHON TEPMHUHOJIOTHEH Ha TOCYAaPCTBEHHOM U HHOCTPAaHHOM

SA3bIKaxX




VYK-5 ciocoGHOCTBIO cIe10BaTh STUHYECKMM HOpMaM B NMPO(HEeCCHOHATbHON JAEATeIbHOCTH

3HaThb HECOCTOSTEJIBHOCTD IPUHIIUAIIA YTUYECKON HEUTPAIILHOCTH HAYKU;
NPUYUHBI POPMUPOBAHUS 3TUUECKUX HOPM HAYUHOU JeITEIbHOCTH;
TUYECKUE HOPMBI JEATEIbHOCTH COBPEMEHHOIO YYEHOIO

YMmets MPUMEHSTH Ha BBICOKOM YPOBHE YCBOCHHUS 3HAHHSI 00 OCHOBHBIX 3THUYECKUX
HOpMax Hay4YHOH JesTeTbHOCTH MPU HamucaHuu pedepara

Biagers JEMOHCTPALIMY Ha BBLICOKOM YPOBHE HOPM 3THKU HAYy4HO-
HCCIIEA0BATEIBCKON IEATEILHOCTH B IIPOLIECCE ClaYM KaHIUAATCKOT O
9K3aMeHa, 3alIUThl U HalMcaHus pedepara

VYK-6 ciocoOHOCTHIO MIIAHUPOBATh U PEIIaTh 3a/1a4l COOCTBEHHOTO NMPO()ECCHOHATEHOTO U
JMYHOCTHOTO PAa3BUTHUS

3HaThb OcHoBHBIE TPeOOBaHMS K KOKIOMY 3TaITy MPO(HEeCCHOHATBHOTO Pa3BUTHS
crenuaanucTa

Ymets IUTAHUPOBAThH 3a]1a4u POPECCHOHATBHOTO Pa3BUTHS

Bnanets IIpaBWJIaMU NTOATOTOBKU YCTaHOBJIEHHON OTYETHOCTH I10 YTBEPKIEHHBIM
dopmam

OIIK-1 IIPOEKTHO-KOHCTPYKTOPCKAs AEATEIbHOCTD: CIOCOOHOCTHIO U TOTOBHOCTBIO

TCOPCTUICCKU 00OCHOBBIBATh U OIITUMU3UPOBATH TCXHOJOTMUCCKUC MMPOUCCCHI TOJTYUCHUA
MNEPCHCKTUBHLIX MATCPHUAJTIOB U ITPOU3BOACTBO U3 HUX HOBBIX H3I[€JIHI>'I C y4€TOM HOCHGZ[CTBI/Iﬁ
PINI: § O6IJ_I€CTBa, O9KOHOMHMKHU U 3KOJIOTHH

3HaTh BIIMSTHHE TEXHOJIOTMYE-CKUX MPOLIECCOB Ha SKOJIOTHYECKYIO 0OCTaHOBKY

YmMetb CTaBUTH 331a4H U1 ONITUMHU3AIMH TEXHOJIOTHUECKOTO MpoIiecca

Bnaners HaBBIKAMU pacuéra JKOHOMHYECKUX IOKa-3aTeIeH TEXHOIOTHYECKOT O
mporecca

OIIK-2 CIIOCOOHOCTBIO M TOTOBHOCTBIO Pa3pabaThIBATh U BBITYCKATh TEXHOJIOTUYECKYIO

JOKYMEHTALUIO HA IIEPCIEKTUBHBIC MATEPUAIIbl, HOBBIE U3/IENIMS U CPEICTBA TEXHUYECKOTO
KOHTPOJI Ka4eCTBa BBIILYCKAaEMOM IPOLYKIUU

3HaThb IIpaBWJIa COCTABJIEHUS TEXHUYECKOTO 3aJaHUS ¥ IPOTrPaMMBbl IIPOBEACHUS
PacyeTHO-TEOPETHUYECKHUX U SKCIIEPUMEHTAIBHBIX PA0OT B UYEPHOI
MeETaJIIypruu

Ymets pa3pabaTbIBaTh TEXHU-UYECKUE 3a/IaHHsI U IPOTPaMMBbI TPOBEICHUS
PacyeTHO-TEOPETHUYECKHUX U SKCIIEPUMEHTAIBHBIX PA0OT B UEPHOI
METaJLIIypruu

Biagers HaBBIKAMHU 10 CAMOCTOSATEIILHON pa3paboTKe MporpaMMbl IPOBEICHUS
PacUeTHO-TEOPETUIECCKHIX U IKCIICPUMEHTAIBHBIX PaboT mpaBuia
COCTABJICHUS TCXHHUYCCKOI'O 3alaHUS N HpOFpaMMBI HpOBCZ[CHI/ISI Hay‘IHbIX
HCCIICIOBaHNH

OIIK-3 CIIOCOOHOCTBIO M TOTOBHOCTBIO IKOHOMUYECKH OLIEHUBATh IPOM3BOJCTBEHHBIE U
HETPOU3BOJICTBEHHBIE 3aTPAThl HA CO3J]aHNE HOBBIX MAaTEPUAIOB M U3JICNINH, TPOBOAUTH paboTy
M0 CHIDKEHHUIO MX CTOMMOCTH U TOBBIIICHUIO Ka4eCTBa

3Hartb MEXaHU3M IPUHATUS IKOHOMUYECKUX PELICHUN

Ymerp OLICHUBATB PE3YJIbTAThl dKOHOMUYECKOMN ACATEIBHOCTH, BBIABIIATh
npoOJIeMbl M HEraTUBHBIC SIBJICHUS, pa3padaTbiBaTh SKOHOMHYECKYTO
IIOJINTUKY JUJIS UX PELIEHUs

BJI&[[CTB HCO6XO[[I/IMBIMI/I MPAKTUYCCKUMHU HABBIKAMU IJId CAMOCTOATCIIBHOT'O
aHaJaM3a COBPEMEHHON Y3KOHOMUKHU

OIIK-4 CIIOCOOHOCTBIO M TOTOBHOCTBIO BBINOJIHATH HOPMAaTUBHbIE TPEOOBaHUS,
obecnieunBarole 6€30MacHOCTb MPOU3BOJACTBEHHON U SKCILTyaTallMOHHON e TeIbHOCTH




3HaThb OCHOBHBIC HOPMBI U MpaBuIIa o0ecrieueHus: 6e30nacHOCTH
MPOU3BOACTBEHHOM M 3KCILTYaTallHOHHOM NESTENBHOCTH

YMmets MPUHUMATh TEXHOJIOTHYECKUE PEIICHUS, TO3BOJISIOIINE 00eCTIEUUTh
0€301acHOCTb TEXHOJOTHYECKUX MPOIIECCOB

IIPUHUMATH TEXHOJIOTMYECKUE PELIECHNUs [P BOSHUKHOBCHUHU HApYLICHUN B
TEXHOJIOTMYECKOM IIPOLecCax

Biagers HABBIKAMU YCTPAHECHUS HAPYIICHUH B TEXHOJOTHYECKUX MPOIIeccax
HaBBIKaMU oOecTieueHus: OE30MaCHOCTH TEXHOJIOTMUECKUX MPOIIECCOB

OIIK-5 CHOCOOHOCTBIO 1 TOTOBHOCTBIO MCIIOIB30BAaTh Ha MPAKTHKE WHTETPUPOBAHHBIC
3HaHUS €CTECTBEHHOHAYUYHBIX, OOIINX MPO(eCcCHOHATEHO-OPUEHTUPYIOIINX U CHICIUATbHBIX
JTMCUUIUIAH JJIs1 TOHUMaHUS IPOOJIeM pa3BUTHUSI MaTEPUAIOBEICHUS, YMEHUE BBIBUTATh U
peann30BBIBATh HA IPAKTUKE HOBBIE BEICOKOI()(HEKTUBHBIE TEXHOJIOTHH

3HaThb HOBBIE BBICOKOA((EKTUBHBIE TEXHOJIOTUU B METAJUTYPrHUECKOM
IIPOU3BOJICTBE

YMmets BBIIBUT'aTh U PEaIn30BbIBATh HA IPAKTUKE HOBBIE BEICOKO3()(hEKTUBHBIE
TEXHOJIOTUU

Bnagers peanu3aly Ha MPaKTUKE HOBBIX BHICOKOA((PEKTUBHBIX TEXHOIOTUNA

OIIK-6 Hay4HO-UCCIIEA0BATENIbCKAs ACSITEIBHOCTD: CIOCOOHOCTBIO U TOTOBHOCTBIO

BBIIIOJIHATE pACYCTHO-TCOPCTUUCCKHUEC U SKCIICPUMCHTAJIBHBIC UCCIICAOBAHHNA B KaUCCTBC
BCAYLICTO UCIIOJTHUTCIIA C HPUMCHCHUCM KOMIIBIOTCPHBIX TEXHOJOT U

3Harb KOMITBIOTEPHBIC TEXHOJIOTHH U BO3MOKHOCTH UX TIPUMEHEHUS B
pPacUeTHO-TEOPETUIECKIX U IKCIIEPUMEHTATBHBIX UCCIICTIOBAHUSIX

YMmers (dbopMyIIUpOBATh LIETH U 334K UCCIICIOBAHUN; BBIOUPATH METOIbI
HUCCIIEJOBaHUHN

Biagers HABBIKaMU TIPOBEJICHHS TEOPETUIECCKHIX U IKCTIEPUMEHTABHBIX
WCCJIEIOBAaHHH MPOIIECCOB, arperaToB U MPOYKIHH IS UX
COBEpIIICHCTBOBAHUS

OIIK-7 CIIOCOOHOCTBIO Y TOTOBHOCTBHIO BECTH MMATEHTHBIN ITOUCK 10 TEMATHUKE

UCCIIeI0BaHMM, OQOPMIIATh MaTepHalIbl IS OTY4YEHHUS TATEHTOB, AHATU3HPOBATH,
CHCTEMaTH3HPOBATh U 000011aTh HHPOPMALIUIO U3 TII00ATEHBIX KOMIIBIOTEPHBIX CETEH

3HaTh METO/IbI ¥ MOPSAZOK MOUCKA HAYYHO-TEXHUYECKON U MAaTeHTHOU
uHpOpMaINH;

nopsAA0K ohopMIIeHHUs 3asBKH HA U300pETeHHE WM PAllIOHAIN3aTOPCKOE
IpeAIoKEeHUEe

YmMmers o(opMIIATH 3asIBKM HA TATEHTHI, U300PETEHUS WIIM PAIIHOHAIN3aTOPCKUE
IIPEAIOKECHUS

Bnaners croco0aMu OIIEHWBAHUS 3HAYUMOCTH U PAKTUYECKON MPUTOTHOCTH
IIOJIyYEHHBIX PE3yJIbTAaTOB AHAJIN3a HAYYHO-TEXHUUYECKON JIUTEPATYPBI U1
IIOATOTOBKH TOKYMEHTOB K ITATEHTOBAHUIO

OIIK-8 CHOCOOHOCTBIO ¥ TOTOBHOCTBIO 00pa0daThIBaTh pe3yJIbTaThl HAyYHO-
HCCIIeIOBATENLCKOM paboThl, 0QOPMIIATH HAYYHO-TEXHUICCKUE OTUEThI, TOTOBHUTH K MMy OJIMKAIINH
HAaYYHBIC CTATbU U JOKJIAJbI

3Hartb METOIBI ¥ opsfok 00padoTku pesynbsratoB HUJ{; HT /I u tpeboBanus k
o(opMIIeHNIO HAYYHO-TEXHUYECKUX OTYETOB

YmMmers OCYILECTBIISATH COOp Hay4YHO-TEXHUYECKOH nH(popmarnmu 1o Temaruke HN/|
IUISL COCTaBJICHUS] 0030POB, OTYETOB, HAYYHBIX MyOJIMKAIIUI U JOKJIa/10B

BJIaZ[eTB HaBbIKaMM COCTABJICHUA OTUCTOB 1O BBIITOJHCHHOMY 3aaHUTIO




OIIK-9 CHOCOOHOCTBIO ¥ TOTOBHOCTBIO pa3pabaThIBaTh TEXHUUECKUE 3a/1aHUs U
MIPOTpaMMBbI POBEJCHUS PACYETHO-TEOPETUYECKUX M SKCIEPUMEHTAIBHBIX PadoT

3HaTh MpaBUJIa COCTABIICHUS TEXHUUECKOTO 33aJJaHUs U MIPOTPaMMBbl IPOBEICHHS
pPacyeTHO-TEOPETHUYECKHUX U SKCIIEPUMEHTAIBHBIX PadoOT

YmMetb pa3pabaTbIBaTh TEXHUYECKUE 3aaHUS M IPO-TPAMMBbI TPOBEACHUS
pPacyeTHO-TEOPETHYECKHUX M SKCIIEPUMEHTAIBHBIX padoT

Brnanets HaBBIKAMHU TI0 CAMOCTOSTEIIEHON pa3paboTKe MpOrpaMMbl IPOBEICHHS
pPacyeTHO-TEOPETHUYECKHUX U SKCIIEPUMEHTAIBHBIX PadoOT

OIIK-10 CHOCOOHOCTBIO BBIOMPATh MPHOOPHI, TATYUKU U 000PYA0BAHHE JJIS IPOBEICHHS

HKCTIIEPUMEHTOB M PETUCTPAIMU UX PE3YJIbTaTOB

3HaTh OCHOBHBIE COBPEMEHHBIE TUIIBI IPUOOPOB, TATYUKOB 1 000PY10-BaHUS,
MPUMEHSIEMBIE TP NPOBEJCHUN SKCIIEPUMEHTOB U PETUCTPALIUH UX
pe3yabTaToB

YmMetb OCHOBHBIE COBpPEMEHHbIE TUIIBI IPUOOPOB, TATYUKOB U 000PYI0BAHUS,
IIPUMEHSEMBIE TIPU MPOBECHUN SKCIIEPUMEHTOB U PErUCTPALUHN MX
pe3yabTaToB

Brnanets MPOBEACHUS HAYYHO-UCCIICAOBATENBCKUX PadOT C MPUMEHEHUEM

COBPEMEHHBIX MPUOOPOB, TATYMKOB U 00OPYOBAHUS, I IPOBEACHUS
JKCIIEPUMEHTOB U PETUCTPALIMU UX PE3YJILTATOB

OIIK-11 IIPOU3BOJCTBEHHO-TEXHOJIOTNYECKas: CHOCOOHOCTBIO ¥ TOTOBHOCTBIO
pa3padaThIBaTh TEXHOJIOTHYECKUH MPOLIECC, TEXHOIOTHUECKYI0 OCHACTKY, pabouyto
JOKYMEHTALMIO, MapUIPyTHBIE U ONIEPALIMOHHBIE TEXHOJIOTHUECKUE KAPThI AJI1 U3TOTOBJICHHUS
HOBBIX M3/EJINI U3 NEPCIEKTUBHBIX MaTEPHAIIOB

3HaTh OCHOBHBIE PUHLIUIIBI TOCTPOCHUS TEXHOJIOIMUECKHX MPOIIECCOB;
OCHOBBI TEOPUH MTOUCKA ONTHUMAIBHBIX PEIICHUI

YmMetb HAXOJIUTh ONTHUMAJbHBIC U PAIIMOHAIBHBIE PEKUMBI 00pabOTKH

Bnaners BbIOOpa HanboJIee IKOHOMHUYECKH 11€7€CO00pa3HBIX BHIOB TPOM3BOICTBA

00paboOTKH MaTepHuaIoB

OIIK-12 CHOCOOHOCTBIO ¥ TOTOBHOCTBIO YY4aCTBOBATh B MPOBEICHUH TEXHOJIOTHUECKUX
AKCIEPUMEHTOB, OCYILECTBIATh TEXHOJOTMYECKHI KOHTPOJIb IIPY IPOU3BOJICTBE MAaTEPUAIIOB U
1531 (05071

3HaTh COBPEMEHHBIEC TEXHOJIOTHUH ITPOM3BOICTBA MATEPUAIIOB U U3JICIIUI

Ymetb OLIEHUBATh U ONITUMHU3HPOBATH COBPEMEHHBIEC TEXHOJIOTUN TIPOU3BO/ICTBA
MaTepHaJIOB M U3JEIUI

Brnanets ONITUMH3AINU TEXHOJIOTHH IPOU3BOJICTBA

OIIK-13 CHOCOOHOCTBIO ¥ TOTOBHOCTBIO YUacTBOBATh B CEPTU(UKAIIUN MAaTEPUAIIOB,

oty habpuKaToB, H3ACITUN M TEXHOJIOTHIECKHIX MPOIECCOB UX M3TOTOBIICHUS

3HaTh COBPEMEHHBIEC TEXHOJIOTHH OIIEHKH Ka4eCTBA MAaTEpUaAJIOB U U3JICIUN U
MPOLEeTypPhI CEPTUDUKAITIH

YmMmers OLICHUBATbH U ONTUMHU3UPOBATh COBPEMEHHBIE TEXHOJIOTUH IIPOU3BOJICTBA
MaTepuaoB U U3ICIIHN

Biagers HaBBIKAMHU TI0 CAMOCTOSTEIIEHON pa3paboTKe MpOorpaMMbl IPOBEICHHS
pPacueTHO-TEOPETUUYECKUX U IKCIIEPUMEHTAIbHBIX paboT

OIIK-14 CIIOCOOHOCTBIO M TOTOBHOCTBIO OLIEHMBATh NHBECTULIMOHHBIE PUCKU NIPU
peanu3aii HHHOBALMOHHBIX MaTEPUATOBETYECKUX H KOHCTPYKTOPCKO-TEXHOIOIMUECKIX
MIPOEKTOB U BHEIPEHUH MEPCIIEKTUBHBIX MATEPUAIOB M TEXHOJIOTHI




3HaThb MPUHOHUIIBI TCXHOJIOTUYCCKOI'0 ay/IuTa U MAPKCTUHI'a HAYKOCMKHUX

TEXHOJIOTUI

Ymetb OIpeeNIATh UICTOUHUKU M CXeMbl (PMHAHCHPOBAHUS /ISl MHHOBALIMOHHBIX
MIPOEKTOB; pa3pabaThiBaTh OM3HEC-TUIAHBI

Brnanets METO[aMH YTIPaBJICHHs] MHHOBALIMOHHBIMHU TMPOIIECCAMU HA YBEPEHHOM
yYpOBHE

OIIK-15 OpraHU3alMOHHO-YIIPABICHYECKAS: CIIOCOOHOCTBIO U TOTOBHOCTBIO

pa3pabaTbIBaTh MEPOIPUATHS [0 peaTn3aliy pa3paboTaHHBIX MPOEKTOB U IPOTrpaMM

3HaTh OCHOBHBIE IPUHIUIIBI PA3pabOTKH MEPOIIPUATHH 110 peaTu3aIiuu
pa3pabOoTaHHBIX IPOEKTOB U MPOrPaMM

Ymets o0CyX1aTh U MpeyIarath croco0bl 3PPEKTUBHOTO PEeIICHHs peaTr3aliu
pa3paboTaHHBIX IPOEKTOB U MPOTPaMM

Brnanets croco0aMu OIIEHWBAHUS 3HAYMMOCTH U MPAKTHUECKOW MPUTOTHOCTH
MPEUIOKEHHBIX MEPOIPUATHIH 110 peaan3aliy pa3padoTaHHBIX POECKTOB U
porpamMmm

OIIK-16 CHOCOOHOCTBIO ¥ TOTOBHOCTBIO OPTaHU30BbIBATH PAOOTHI MO

COBEPILIEHCTBOBAHHIO, MOJICPHU3ALINY, YHU(DUKALIMHU BBIITYCKAEMBIX M3/EIHNA, HX 3JIECMEHTOB,
pa3pabaTbIBaTh MPOEKTHI CTAHIAPTOB U CEPTU(PUKATOB, TPOBOAUTH CEPTUDUKAIIUIO MATEPHUAJIOB,
TEXHOJIOTUYECKUX MPOLIECCOB 1 000pyIOBaHUS, y4aCTBOBATh B MEPOIPUATHUSIX IO CO3/IAHHIO
CHCTEMBI KayecTBa

3HaTh COBPEMEHHBIEC TEXHOJIOTHUH OIICHKH Ka4eCTBA MAaTEpUAJIOB U U3JIEIUN U
MPOIeTyphl CePTUDUKAITIH

YmMetb OLIEHUBATh U ONTUMHU3HPOBATH COBPEMEHHBIEC TEXHOJIOTUU TIPOU3BO/ICTBA
MaTepHaJIOB U U3JEIUI

Brnanets croco0aMM ONTUMHU3AIUHN TEXHOJIOTUH IPOU3BOCTBA

OIIK-17 CHOCOOHOCTBIO ¥ TOTOBHOCTBIO PYKOBOJIUTH pabOTOM KOJJIEKTUBA UCIIOTHUTEINEH,

Y4aCTBOBATH B IJIAHUPOBAHUUN HAYYHbIX I/ICCHC,[[OBaHI/Iﬁ

3HaThb Hay4YHbIC OCHOBBI OpraHU3aluu pabOThl TBOPUECKOTO KOJIJICKTHUBA,
IIJIAHUPOBAHUS DKCIIEPUMEHTA;
METObI CHCTEMHOI'O aHAJIN3a

YMmers 000CHOBAHHO (POPMYJIMPOBATH HAYUHO-UCCIIEIOBATEIBCKYIO 3a1auy
KOJUIEKTUBY UCITOJIHUTEIIEH;
manuposats HUJ{

BJIaZ[eTB InmpueMaMu pyKOBOACTBA 11O MOCTAHOBKU HAYYHBIX I/ICCJICZ[OBaHI/II\/JI

OIIK-18 CIIOCOOHOCTBIO M TOTOBHOCTBIO BECTH aBTOPCKUM HAI30p MPU U3rOTOBJIECHUH,
MOHTaXe, HaJaJIKe, UCTIBITAHUAX U CAa4e B SKCIUTyaTaIMIO BBIITYCKaEMBIX MAaTEPHAIIOB M U3CIIHI

3Hartb OCHOBBI TEOPHH ITOMCKA ONTUMAJILHBIX PEIICHU;
IIPUHLUIIBI aBTOPCKOr'0 HA/30pa

Ymerp peraTh 3a/1a4d MO0 ONPEIEJICHUIO i ONTUMHU3AINH (POPMOU3MEHEHUS U
SHEPrOCUJIOBBIX IIAPAMETPOB MPOLECCa IPOU3BOICTBA CTAIM KOHKPETHOTO
BHJIa IPOAYKIIMU B PAMKaX IPOEKTUPOBAHUS CKBO3HOI'O TEXHOJIOTUYECKOT O
Ipouecca ¢ y4eToM aBTOPCKOro IpaBa

Brnanets BbIOOpa HanboJIee FIKOHOMHUYECKH 11€JIeCO00pa3HBIX BIIOB 00pabOTKH

I1K-1 cnocoOHOCTh aHATM3UPOBATH MOJTHBIN TEXHOJIOTUYECKUN IIUKII OTYyYeHUS U 00paboTKH
MaTepHaoB

3HaTh COBPEMEHHBIC TEXHOJIOTUYECKHE MPOIECCHl B METALTYPTHH 32 PyOeKoM




YMmers OLIEHUBATH APPEKTUBHOCTH TEXHOJIOTUUYECKUX MPOIECCOB MPHU
IIPOU3BOJICTBE PA3INYHBIX IIIUXTOBBIX MATEPUATIOB METAJLIYPTrUYECKOTO
IIPOU3BOJCTBA

Biagers HaBBIKaMU ONTUMU3ALUN TEXHOJIOTMYECKHUX IIPOLIECCOB

[TK-2 cmtocoOHOCTh MPUMEHSITH HHHOBAITMOHHBIE METO bl PEIICHHSI MHKEHEPHBIX 33724

3HaThb OCHOBHBIE ONpEACTICHUS U KITaCCUPHUKAIIMIO MEXAaHUYECKUX, (PU3NYECKUX U
JIPYTUX CBOMCTB METAJLJIOB

YMmers IIPUMEHATh HHHOBALIMOHHBIE METOIbI IIPU PEILICHUH [IOCTABJICHHBIX
MH)KEHEPHBIX 3a/1a4

Bnagers peLIeHUs NHKXEHEPHBIX 3a/1a4 BBICOKOI'0 YPOBHS C MCIIOJIb30BaHUEM

HWHHOBAIIUOHHBIX MCTOAOB PCILICHUA

[1K-3 cnocoOHOCTh aHATM3UPOBATh OCHOBHBIE 3aKOHOMEPHOCTH (Da30BBIX paBHOBECHUI U
KMHETUKHU NIPEBPALIEHUI B MHOTOKOMIIOHEHTHBIX CUCTEMAaxX

3HaTh

- OCHOBHBIE 3aKOHOMEPHOCTH U SIBJICHUS HA KOHTaKTe MaTepuaia u
pabouero MHCTpyMEHTA U BIUSHHE UX Ha KAYECTBO MPOIYKIINU;

- Ha3Ha4YeHHUe, YCTPOUCTBO M pabOTy MAaIlMH U arperaToB
METAJULypru4eCKOro IIpou3BOJACTBaA;

- OCHOBHBIE TI0Ka3aTeJIN Ha/IC)KHOCTH U JIOJITOBEYHOCTH 000PYIOBAaHUS
METaJULypru4eCcKoro Ipou3BoACTBa

YmeTn

- OPUEHTHUPOBATHLCS B BEIOOPE 000PYI0BAHUS JIMHUIA COBMEIICHHBIX
nporieccoB MUM st mpon3BoCcTBa MeTasia TpeOyeMoro cCopraMeHTa 1
Ka4ecTBa;

- OIICHUBATh BIIMSHUE TEXHOJIOTHYECKUX (PAKTOPOB HA XapaKTEPUCTUKH,
perIaMEHTUPYIOLIUE Ka4eCTBO YyryHa U cTajm B rpoueccax MUM;

- ONITUMM3UPOBATH PEKUMBI IIEPCIIEKTUBHBIX MpoueccoB MUM

Bnaznets

METOJaMU IMTOCTAHOBKH U MAaTCMATUYCCKOI'O OITMCaHUA COBMCIJ_[éHHBIX
TEXHOJIOTHH MNEPCHCKTUBHBIX ITPOLCCCOB MPOMU3BOACTBA YyIr'YHA U CTaJINU




6. CTpykTypa u coaepxkanue npakruxku/HAP

Obmas TpynoemkocTsh npaktuku/HUP cocraBiser 6 3aderHbix equHui] 216 akarn.
4acoB, B TOM YHUCJIC:
— KOHTaKTHas pabora— 0 akaj. yacos:
— caMocCTosTeNbHas padoTa — 216 akas. 4acos;

— B hopMe MPAKTUIECKON MOATOTOBKH — 216 akaj. 4acos.

Ne
/1t

Paznensr (3Tansl) U copeprxaHue
MIPaKTHKA

Cemectp

Bupst paboT Ha mpakTHKE,
BKJIIOYAsi CAMOCTOSTETIBHYIO PaboTy

KOZI KOMIICTCHIIMHX

O3HaKOMHTEILHBIN TaI

YcraHOBOYHASI KOH(EPSHITHS.

3HAKOMCTBO C  HAyYHBIMH U
yueOHBIMH ~ Ta0OpaTOpusIMH, B
KOTOPBIX OyZIeT OCYIIEeCTBIATHCS
HayJHBIE HCCIICIOBaHUS, c
KOHKPETHBIMU YCIIOBHSA-MH
OpraHM3al HAy4YHOTO IpoIiecca:
MaTepHaIbHO-TEXHIIECKOH 0a30it

VK-1, YK-2, YK-3, YK-4, YK-5,
OIIK-1, OIIK-2, OIIK-4, OIIK-7,
OIIK-9, OIIK-10, OIIK-15,
OIIK-16, OIIK-17, I1K-1

ITpakTuyeckuil sTan

aKTOB,
IpaBuiIa

WzydeHne  JOKAIBHBIX
OTpEeIEISIOINX
MIPOBEICHUS
HAYYHO-HCCIIEIOBATENILCKUX PAdOT.
ITpoBenenue
HAYYHO-HCCIIEI0BATEIIbCKOM
padoTHL

COop MarepuanoB, HEOOXOIMMBIX
JUTS pemeHust HAYYHOTO
HCCIIEZIOBaHMUSI.
Amnpobarnus
pe3yIbTaToB
HAYYHO-HCCIIEI0BATEIIbCKOM
JIeSITETIbHOCTH.

Brisienenue 0coOeHHOCTEIH
HAYYHO-HCCIIEI0BATEIIbCKOM
JIeSITEIFHOCTH B BBICIIEH IIKOJIE.
Uzyuenue OpraHH3aIiu u
TEXHOJIOTU Hay4YHOUI
JIeSITENIEHOCTH KadeIpbl.

OcBoeHHE METOJIOB, METOOUK U
TEXHOJIOTUI Hay4YHOHN
JIeSITENIEHOCTH OTIEIHHBIX
JTanax peaH3anyu
HAYYHO-HCCIIEI0BATEIHCKOTO
mporecca.

CoTBOpUYECTBO acrupaHTa u
CTy/IEHTa: MOJTOTOBKA CTYAEHTa K
YYaCTHIO B HAyYHO-NPAKTHYECKOM
KoH(DepeHIHn c JOKJIaJIOM;
HaIMCaHue COBMECTHO co
CTY[ICHTAMH  HAYYHBIX  CTaTew,
y4acThe B Pa3IMYHBIX KOHKYpCax,
OJTUMITHAIAX o npoduimo
MOJTOTOBKH

TIOJTYyYCHHbBIX

Ha

VK-1, YK-2, YK-3, YK-4, YK-5,
VYK-6, OIIK-1, OIIK-2, OIIK-3,
OIIK-4, OIIK-5, OIIK-6, OIIK-7,
OIIK-8, OIIK-9, OIIK-10,
OIIK-12, OIIK-13, OIIK-14,
OIIK-15, OIIK-16, OIIK-17,
OIIK-18, I1K-1, I1K-2, TIK-3

Uroroseiii stan IloaroroBka u
3am[yTa OT4YeTA.

BeicTymuienue HUTOTOBOU
KOH(QEpeHIMH C  OT4eTOM  II0
npaktuke. Pedrexcus: camoanamms
Hay4YHOHI JIeSTEIbHOCTH,
IIPEUIOKEHHS U PEKOMEHIALNU

Ha

VYK-5, YK-6, OIIK-2, OIIK-3,
OIIK-6, OIIK-8, OIIK-15, TIK-3




7 OuneHo4Hble CpeACTBAa /UIA NPOBEJACHUS] NPOMEKYTOYHOH aTTecTalu 10
npaktuxke/ HUP
IIpencraBiensl B npuioxeHuu 1.

8 YueOHo-MeTOIMYeckoe U HHPopMannoHHOe obecnieyeHue npaktuxku/HAP

a) OcHoBHas1 JIMTEpaTypa:

1. JlanaeBa, M. I'. Merononorusi Hay4HbIX MCCIEAOBAaHUM : yueOHoe mocobue / M. T.
Jlanaea, Jlanmae, C.II.. — OpenOypr : OI'Y, 2017. — 249 ¢. — ISBN 978-5-7410-1791-3. —
Tekcr : onextpoHHblii // JlaHp : 2neKTpoHHO-OMOnNHMoTeyHass cuctema. — URL:
https://e.lanbook.com/book/110609

2. JIe3b, H. A. MnxxenepHoe oOpazoBaHue: IIeTTH, MOAETH, METOAUKH 00y4deHus : yueOHoe
nocobue / H. A. JIsizp, Y. A. Kubanpuenko. — PocroB-na-Zlony : FO®VY, 2018. — 99 c. — ISBN
978-5-9275-2847-9. — Tekcr : 37eKTpoHHBIH // JIaHb : 311eKTpOHHO- OMOIMOTEYHAs CUC-TeMa. —
URL.: https://e.lanbook.com/book/125023

0) JlonoJiHUTe/IbHASA JIUTEpaTypa:

1. AdanacseB, B. H. Craructuueckass METOJOJOTHsS B HAyYHBIX HCCIICAOBAHUAX :
yuebHoe mocooue / B. H. Adanacwes, H. C. EpemeeBa, T. B. JlebeneBa. — Openoypr : OI'Y,
2017. — 245 c. — ISBN 978-5-7410-1703-6. — Tekcrt : 37eKTpoHHBIH // JIaHb : AIEKTPOHHO
-6ubnmoteunas cucrema. — URL: https://e.lanbook.com/book/110604

2. I'y6apes, B. B. KpanudukanronHsie nccieaoBaTelbckue padboTsl : yuebHoe nocoodue /
B. B. I'y6apes, O. B. Kazanckas. — 2-e uzna., ucnp. — HoBocubupck : HI'TY, 2014. — 80 ¢. —
ISBN 978-5-7782-2472-8. — Texkct : »nexTpoHHbIH // JlaHb : 37€KTpOHHO- OMONIMOTEYHAS
cuc-rema. — URL.: https://e.lanbook.com/book/118102

3. HopodeeB, A. A. YuebHas nureparypa 10 WHKEHEPHBIM JUCLHUIUIMHAM: CHCTEMHAs
IUJIAKTHKA, METOAMKA M IPAKTUKa MPOEKTUpoBaHus : MoHorpadus / A. A. JlopodeeB. — Mocksa
: MI'TY um. baymana, 2012. — 398 ¢. — ISBN 978-5-7038-3578-4. — Tekcr : a5eKTpoHHBIH //
Jlans : anektpoHHO-OMOMMOTeyHas cucrema. — URL: https://e.lanbook.com/book/106402

4. Ilanmypos, I'. A. ITlareHTHbIE HCCIEIOBaHUSA MPH CO3JIaHUU HOBOM TEXHUKH.
WmxenepHoe TBopuecTBO : yuebHoe mocobue / I'. A. IllanmrypoB. — HoBocubupck : HI'TY,
2017. — 116 c. — ISBN 978-5-7782-3140-5. — Tekcrt : 37eKTpoHHBIH // JIaHb : AIEKTPOHHO
-6ubnmoreunas cucrema. — URL: https://e.lanbook.com/book/118163

B) MeTonnueckne yKazaHus:

C.K. Cwubararymmmn, B.I'. [pyxkos, B.JI. TepentseB, A.B. MBanoB IIporpamma
MPOXOXKJICHUS Y4eOHOH, NMPOU3BOACTBEHHOW M MNPENIUITIOMHOM TPAKTHKH: MeToquuecKue
yKa3aHus Uil CTYJIEHTOB 10 HampaBieHus «MeTalyprusi 4YepHbIX METauIOBY». —
Marnuroropck: MI'TY, 2018. —49 c.

r) [IporpamMuoe o6ecnneuenue u UnTepHer-pecypcebi:

IIporpammHoe oGecnieyeHue

Haumenosanue 110 Ne norosopa Cpok JieficTBUS JTMLIEH3UH
MS Windows 7 J1-1227-18 o1 08.10.2018 11.10.2021
7Zip cB000AHO pacnpoctpansemoe 10 0ECCPOUHO
FAR Manager ¢B000IHO pacupocrparsiemoe 11O 0ecCcpoUHO
MS Office 2007 No 135 ot 17.09.2007 0eCCPOYHO



https://e.lanbook.com/book/110609
https://e.lanbook.com/book/125023
https://e.lanbook.com/book/110604
https://e.lanbook.com/book/118102
https://e.lanbook.com/book/106402
https://e.lanbook.com/book/118163

IIpodeccuonanbHble 6a3b1 JAHHBIX 1 HH(POPMALMOHHBIE CIPABOYHbIE CHCTEMbI

HasBanue xkypca

CcpUIKa

MexayHnapoaHass pedepaTMBHAass W IOJHOTEKCTOBAs

https://www.nature.com/sitein

HWudbopmaimonsas cucteMa - HopMaTuBHEBIC HpPaBOBEHIC

https://fstec.ru/normotvorches

NudopmanmonHnas cuctemMa - baHK JaHHBIX yIrpo3

https://bdu.fstec.ru/

ApxuB HAYYHbBIX JKYPHAJIOB «HanuoHanbHbIN

https://archive.neicon.ru/xmlu

MexayHapoaHass 0aza CIOpPaBOYHBIX H3JIaHUN IO BCEM

http://www.springer.com/refer

MexayHapoaHas pedeparuBHas 0a3a JAHHBIX 10 YHCTOM

http://zbmath.org/

MexayHapoaHasi KOJJICKIUS HAY4YHBIX TPOTOKOJIOB IO

http://www.springerprotocols.

MexayHapojaHas  0a3a  IOJHOTEKCTOBBIX  JKYPHAJIOB

http://link.springer.com/

MexayHapoaHasi 0a3a HaydHBIX MAaTepHaioB B 00JIACTH

http://materials.springer.com/

MexayHapoaHass pedepaTMBHAs W IOJHOTEKCTOBAS

http://scopus.com

MexayHapoaHas HayKOMeTpudecKas pedepaTuBHas U

http://webofscience.com

YHuuBepcurerckas uHbopMmanronsas cucrema POCCH S

https://uisrussia.msu.ru

DeKTpoHHBIE pecypchl OuOmmoreku MITY um. I'.U.

http://magtu.ru:8085/marcweb

DenepanbHblil 00pa30BaTEIbHBINA MOPTAT — DKOHOMHKA.

http://ecsocman.hse.ru/

DnekTpoHHass 0aza mepuoaudeckux u3gaanuii East View

https://dlib.eastview.com/

Hudopmanmonnas cucreMa - EnmHoe OKHO HoCTyma K

URL: http://window.edu.ru/

deniepanbHOE TOCYIAPCTBEHHOE OFOHKETHOE YUPEKICHUE

URL: http://www1.fips.ru/

ITouckoBas cuctema Akanemus Google (Google Scholar)

URL.: https://scholar.google.ru/

9 MaTepuaJIbHO-TeXHHYECKoe o0ecnieueHne mpakTuku/HAP
1. Yuebnas ayauropust sl TPYNIIOBBIX M MHIUBHIYaJIbHBIX KOHCYJIBTALUHN, TEKYIIETO

KOHTPOJISI M TPOMEXYTOYHOM aTTECTALlMM OCHAIICHA:

- KOMITbIOTepHO# TexHuKou ¢ makerom MS Office, ¢ moakirouenuem k cetn «MIHTEpHET»

- CHIeTMATM3UPOBAHHON MeOebIO.

U C JIOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTEeNbHYIO Cpely YHUBEPCUTETA;

2. ITomMerienue st CaMOCTOSTENBHON pabOThI OCHAIICHO:
- KOMITbIOTepHO# TexHukou ¢ makerom MS Office, ¢ moakiroueHuem k cetn «MlHTEpHET»

- CHIeTMATM3UPOBAHHON MeOeTbIO.

U C JIOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCUTETA;


https://www.nature.com/sitein
https://fstec.ru/normotvorches
https://bdu.fstec.ru/
https://archive.neicon.ru/xmlu
http://www.springer.com/refer
http://zbmath.org/
http://www.springerprotocols/
http://link.springer.com/
http://materials.springer.com/
http://scopus.com/
http://webofscience.com/
https://uisrussia.msu.ru/
http://magtu.ru:8085/marcweb
http://ecsocman.hse.ru/
https://dlib.eastview.com/
http://window.edu.ru/
http://www1.fips.ru/
https://scholar.google.ru/

IMPMJIOXEHUE 1

7 OnieHOYHBIE CPEACTBA /7S IPOBEIEHUS IPOMEKYTOUHON aTTECTAllMM 110 MPAKTHKE 10 MOJY4YeHHI0 NPO(ecCHOHAIBHBIX YMEHHUIH M ONbITa
npogeccnoHAIbHOM eI TeIbHOCTH
a) Ilnanupyemble pe3yabTaTbl 00y4eHHS M OLICHOYHBIE CPEACTBA JJIsl IPOBeCHHUS IPOMEKYTOYHOM aTTeCTaAlMu:

CrpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3ysbTaThl 00y4eHus

OneHouHble cpencTBa

YK-1 cnioco0HOCTBI0 K KPpUTHYECKOMY aHAJIN3Y U OLleHKEe COBPEMEHHBIX HAYYHBIX JOCTHKEHHUIl, TeHePHPOBAHUIO HOBBIX H/Ieil IPH peleHun
HCCJIEA0BATEIBCKIX M MPAKTHYECKUX 32124, B TOM YHCJIe B MEKIUCHUIIHHAPHBIX 00/1aCTAX

3HaTh OCHOBHBIE METO/IbI U CIIOCOOBI peau3aliu CTpyKTypa 1 BUbI HAyYHOT'O HAOIIOACHUS
AHAJTMTUYECKOT0 MOJX0/1a K aHATN3y uaen MeTononornyeckre npo0IeMbl HAyYHOTO HAOII0ACHUS
Ymetb TeHEepUPOBATh HOBBIEC UCU M 00CYKIaTh criocoObl  |[[IoHATHE M XapaKTepUCTHUKU HOBOW UAEH
3 PEKTUBHOTO PELICHHUS 3a1a4H CchopMynrpoBaTh HOBBIE HJEH IPUMEHUTEIBHO K TEMeE
Hay4YHO-KBaTM(PUKAMOHHOM paboThI, JOKa3aTh HOBU3HY UJCH, IPEACTAaBUTh
METOIbI PEIICHUS ISl OCYIIECTBICHUS JaHHBIX UIeH
Paspa60TaTb KOMILJIICKC MepOHpI/IHTI/If/i AJI1 pEKOHCTPYKIHHU arjioOMCpalfluOHHOTO IeXa
Brnanets CIIOCOOHOCTBIO 110 MCTIOJIB30BAHMIO MTOMYyYeHHBIX  [OCOOCHHOCTH M OrpaHUYEHUS SKCIEPUMEHTAIBLHOIO METOAA B COBPEMEHHOM

3HAHUW U YMEHUU B TaJIbHEUIIEM ISt
MMPOEKTUPOBAHUS U COBEPILIEHCTBOBAHUS MIPOLIECCOB
MOJyYEHUSI YEPHBIX METAJIOB

HayKe
BapI/IaHTLI KOMITOHOBKH COBPEMCHHBIX TCXHOJOTHMYCCKUX KOMIIJICKCOB I10
IIPON3BOACTBY CTAJIM U YyIr'yHa

PazpaboTarh mocnenoBaTeIbHOCTh HMHKMHUPHHTOBBIX pa0doT npu MonepHu3zanmu KK

YK-2 cnnoco0HOCTHI0 IPOEKTHPOBATH U OCYIECTBJIATH KOMILJIEKCHbIE MCCJIeJOBAHNsl, B TOM YHCJIe MeKIMCIUIIIMHAPHbIE, HA OCHOBE
LEeJIOCTHOI0 CHCTEMHOr0 HAYYHOr0 MHPOBO33PEeHHUsI C HCI0JIb30BAHMEM 3HAHUH B 00J1aCTH HCTOPUH M (PUI0COPHH HAYKH

3HaTh

¢$m10cOPCKO-TICUXOIOTUYECKUE OCHOBAHUS
METOJI0JIOT HH;

CUCTEMOTCXHHUNYCCKUE OCHOBAHUA MCTOJ0JIOI'H
HAayKOBCOAUYCCKHUEC OCHOBaHUA MCTOIOJIOTHH,

[lepeyeHb TEOPeTHYECKUX BONMPOCOB:

1. ®unococko-NCUXOTOTHIECKUE OCHOBAHUS METOIOTIOT HH.

2. CuCTeMOTEXHHUYECKIE OCHOBAHUS METOJI0JIOT U U.

3. OnummuTe TEOPETUUECKUE METO/IbI-ONIepaIUH, TNIAHUPYEMBIX K IPUMEHEHUIO
B HAy4YHO-HMCCIIE0OBATEIBCKOM pabdoTe.

4. OnuIuTe TEOPETUIECKUE METOAbI-ICHCTBHS, TNIAHUPYEMBIX K IPUMEHEHUIO
B HAY4YHO-HMCCIIEOBATEIBCKOM padoTe.




YmeTn

IIPUMEHSTH KPUTEPUH OLIEHKU JOCTOBEPHOCTU
pE3yJIbTaTOB TEOPETUYECKOTO MCCIIETOBAHU:
IIPEIMETHOCTD, IIOJIHOTA, HEMPOTUBOPEYUBOCTD,
UHTEPIIEPTUPYEMOCTD, IPOBEPSIEMOCTD,
JOCTOBEPHOCTb.

IIpakTHYecKkHe 3a1aHUA:
1. BBIMOHUTB MOCTPOCHUE CXEM HEPAPXUUECKON Kiaccu(uKaIu,

[IPUBEICHHBIX HA PUCYHKE.
MEPBI
CXO/JICTBA

Kosgdroprenter Kosddpragrente: Kosddrmprenter
nogodnA CBA3M PACCTOAHTL

[ Thmeitble J { Panrosble }

EBrkmima

CorocTaBHMOCTH

MaKCHMATBHOTO
PACKOAIEHHA

MaxomnoHoOHca
Puc. Cxema kiaccudukanum Mep CXoJCTBa Mpu 00paboTke
PKCTIIEPUMEHTAIBHBIX JTAHHBIX

Bnaznets

HaBbIKaMU IJIAHUPOBAHUA, IIPOCKTUPOBAHUSA U
OCYHICCTBJICHUA KOMITJICKCHBIX
MCKIUCHTUIIIIMHAPHBIX I/ICCJIeI[OBaHI/Iﬁ B paMKax
HAay4YHOT'O KOJUICKTHBA

3agaHus Ha pemieHue 3a4a4 U3 NpogecCHOHAIBLHON 00J1acTH

J1J1s1 TipeAroiaraeMbIX IMCCEPTALIMOHHBIX UCCIEIOBAaHUN TIOCTPOUTD CXEMY
K1accu(UKaIK, ONpeeNsonieii BU1 00beKTa nuccneaoBanus. s mocrpoeHus
CXEMBI BBIJICTTUTH KIacCU(UKAIIMOHHBIE TPU3HAKU U 3JIEMEHTHI KaXKJOM I'PYTIIIHI.
Ha cXeMe JJOJDKHO OBITh OTOOpaKEHO HE MEHEe TpeX YPOBHEH KiIacCHU(pHUKaIUN

YK-3 roToBHOCTBHIO y4acTBOBATh B padoTe POCCHIICKUX H MEKIYHAPOIHBIX HCCIEI0BATEIbCKMX KOJUICEKTHBOB 110 PEIICHHI0 HAYYHBIX U
HAY4YHO0-00pa30BaTeJbHBIX 32/1a4

3HaTh Hay4YHbIE OCHOBBI OpPraHU3aluu padoOTHI Knaccugukaiust MeTo10B Hay4YHOTO UCCIICAOBAHUS
TBOPYECKOT'O KOJUIEKTUBA, MJITAHUPOBAHUS Knaccugukaius MeTo10B CHCTEMHOTO aHaIM3a
HKCTIIEPUMEHTA; [ToHsATHE SKCTIEpUMEHTA
METOIbl CHCTEMHOT'0 aHaJIH3a OrpaHnuyeHus Ipy IPOBEIECHUH SKCIEPUMEHTA
Ymets 000CHOBAaHHO (POPMYIIUPOBATH BriOpath Temy uccnenoBanus. BeisiBUTE po0ieMy, onucaTh akTyalabHOCTb,

HAaYYHO-UCCIIEIOBATENIbCKYIO 3aJ1a4y KOJUIEKTUBY
HUCIIOJIHUTEICH;
TUTAHUPOBATH HCCIIEIOBATENBCKYIO paboTy

chopMyIIMPOBATH TUIIOTE3Y, OMPEICTUTh METO]] UCCIIEAOBAHUS, HEOOXOAUMOCTh
[MPOBEICHUS SKCIIEPUMEHTOB, BUJI DKCIIEPUMEHTA




Bnagers preMaMH PYKOBOJICTBA I10 IOCTAHOBKM Hay4HBIX |BpIOpaTh TeMy HcciieoBaHus. BIBUTE npobiieMy, onmucaTh akTyalbHOCTb,
HCCIIEA0BAaHUN cOpMyIHPOBATH TUIOTE3Y, ONPEACTUTH METO/] UCCIIeIOBaHUs, HEOOXOAUMOCTD
[IPOBEICHUS YKCIIEPUMEHTOB, BUJI SKCIIEPUMEHTA

YK-4 roToBHOCTBHIO HCII0JIL30BATH COBPEMEHHbIC METOAbl M TEXHOJIOTHH HAYYHOH KOMMYHHKALIMH HA ITOCYJAPCTBEHHOM H HHOCTPAHHOM
A3BIKAX

3HaThb OCHOBHBIE TEPMUHBI U OIIPEACICHUS HA ChopmMynupoBaTh KIIOYEBHIE CJIOBA, COCTABUTH aHHOTALIMIO Ha
roCyJJapCTBEHHOM U MHOCTPAHHOM SI3bIKaX FOCYJapCTBEHHOM M MHOCTPAHHOM SI3bIKaX 110 3aJaHHOU TeME,
YMmets OOBSICHATH OCHOBHBIE TTOJIOKEHUS CocTaBUTh TEXHOJOTMYECKYIO [10CIIE0BATEIBLHOCTD 3alaHHOI0 POU3BOICTBA
METAJULypru4eCcKoro IIpou3BOACTBa HA Ha rOCYJJapCTBEHHOM M MHOCTPAHHOM SI3bIKaX
Biagers npodeccuoHaIBLHON TEPMUHOIOTHEN Ha ChopmynupoBaTh nepedeHb TEXHOJOTHUECKIX TEPMUHOB, BKITFOUAIOIINX
roCyJJapCTBEHHOM U MHOCTPAHHOM SI3bIKaX TeXHOJIOTUYECKUN TIPOLIECC, OCHOBHOE M BCIIOMOTaTeIbHOE 000pyI0BaHKE IO
3aJaHHOMY TEXHOJIOTHYECKOMY IIpoLecCy

YK-5 cnioco0HOCTHI0 ¢J1eA0BATH ITHYECKHM HOPMaM B Npod)ecCHOHATIBHOM AeATeJIbHOCTH

3HaThb HECOCTOSITEJIBHOCTD IIPUHIIUAIIA ITUYECKON [loHsATHE «HAyKa», «HAy4YHAs CIIELUAIBHOCTD).
HEUTPaAIbHOCTH HAYKH; CTpyKTypa nacrnopra Hay4HOH CIEUaTIbHOCTH
IPUYUHBI POPMUPOBAHUS ITUUECKUX HOPM Hopmbl Hay4HOM 3TUKH
Hay4YHOU JIEeATEIbHOCTH; CpencTBa 1 METO/Ibl HAYYHOT'O MCCIIEA0BAHUS
STUYECKHE HOPMBI JCATEIbHOCTH COBPEMEHHOr0  |PEBOJIIOIMOHHBIE 3TAlbl PA3BUTUSL MH(POPMAITMOHHBIX TEXHOJIOTUI
YYEHOr o
YMmets MIPUMEHSTH Ha BBICOKOM YPOBHE YCBOCHHUS 3HaHUs |ONUIIUTE KIacCu(PUKATOP Pe3yIbTaTOB HAYYHOU AEATEIbHOCTH
00 OCHOBHBIX 3THYECKHUX HOpMaxX HaAyYHOH Vkaxxure 0051acThb, 1€JIb U 3a/1a41 BBITYCKHON KBATU()UKAITMOHHOW PabOThI
JeATeNIbHOCTY NIPY HanucaHuu pedepara COTJIACHO MAcCIOpTy HAYYHOU CrielUaIbHOCTHU. [lepeunciaure pe3ynbrarsl
HAYYHOH eATeIbHOCTH B KBATM(UKAIIMOHHON BBIITYCKHOM paboThl U UX
OTJINYUTEIIBHBIE YEPTHI
(OCHOBHBIE ATUUECKUE LIEHHOCTH HAYYHBIX UCCIIEI0BAaHUI




Bnazets

J€MOHCTPALMK Ha BHICOKOM YPOBHE HOPM 3TUKHU
HAY4YHO- MCCIIEIOBATENIbCKOM IETETLHOCTH B
mpoliecce claun KaHAUIaTCKOTO 3K3aMEHa, 3aIlUThI
U HanucaHus pedepara

HpOpMalMOHHBIE TEXHOJIIOTUN BU3YaIM3aLlUU U MIPEJICTABICHHS PE3yIbTaTOB
HAYYHBIX UCCIICIOBAHUIM

HbOpMalOHHBIE TEXHOJIOTUH 00pabOTKH pe3yIbTaTOB SKCIEPUMEHTAIBHBIX
MCCIIEI0OBAHUM

H(pOopMaLOHHbBIE TEXHOJIOTUH MTPEACTABICHHS PE3YIbTaTOB
CHCTEMOTEXHUYECKOT0 aHajIi3a 00BEKTa U MIPeMeTa UCCIEeI0BAHUS
[TpuBeauTEe MpUMEpPhI BU3yaIH3allly Pe3yJIbTaTOB HAYYHBIX UCCIIEIOBAaHUN B
Hay4YHOH KBanu(pUKamoHHON paboTe

CTpyKTypa SMIUPUYECKUX METOOB IIPH MPOBEICHUN HAyUYHBIX UCCIIETOBAHUN

YK-6 cnnoco0HOCTHI0 IVIAHNPOBATH M PelIaTh 32Ja41 COOCTBEHHOI0 NPO(eCCHOHAIBLHOI0 M JTHYHOCTHOIO Pa3BUTHA

3HaThb OcHoOBHBIE TPEOOBAHMS K KOKIOMY ATAITy [XapakTeprucTUKa Hay4YHOU eATENbHOCTU: KOJJIEKTUBHAS M UHIMBUyaJIbHas
poeCCHOHATIBHOTO PA3BUTHUS CIIELUAINCTA Hay4yHas AEATEIbHOCTh
Busyanusanus pe3yJabTaTOB HAyYHBIX MCCIICJOBAaHUMI B BBIITYCKHON
KBaJTHM(UKAIIMOHHON paboTe
KoHnenTyanpHas CXE€Mbl HAyYHOI'O UCCIIEZJOBAHUS 110 TEME JUCCEPTALIUI
Ymets IUTAHUPOBATh 3a]1a4u MPOPECCHOHATBHOTO KoHuenmnus nHANBU Ty albHBIX HAYYHBIX HCCIIEI0BaHUI
pa3BUTHSA OMIIMPUYECKHE METO/bI-ONEpaluH, IUIAHUPYEMBIX K IPUMEHEHHUIO B
Hay4YHO-HCCIIEI0BATENbCKOM paboTe
VuuThiBas opMyny HAyqHOH CIIEIIMATIBHOCTH  ONPENEIUTh IIepeueHb
[IpeII0JIaraéMbIX pe3yJIbTaTOB COIVIACHO PEKOMEHIALUAM
Bnanets IIpaBWJIaMU NIOATOTOBKU yCTaHOBJIEHHOMN TeopeTnueckrne METOIbI-0NEPALINY, INIAHUPYEMBIX K IPUMEHEHUIO B
OTYETHOCTH TI0 YTBEPXKACHHBIM (hopMam Hay4YHO-HCCIIEeI0BATENbCKOM paboTe
/11 penmosiaraéMbIX JUCCEPTALMOHHBIX UCCIIEI0BAHUI TIOCTPOUTH CXEMY
KITacCU(UKAIIUU, ONIPEACIAIONICH B 00bEKTa UCCIICIOBAHUS
OIIK-1 NPOEKTHO-KOHCTPYKTOPCKAas AeATEeJbHOCTD: CIOCOOHOCTBIO M TOTOBHOCTBIO TEOPEeTHYECKH 000CHOBBIBATDH M

ONTUMM3IHUPOBATH TEXHOJOIHYECCKHE MPOLUECCHI MOJYYCHUA NEPCHICKTUBHBIX MATCPHUAJIO0B U ITPOU3BOJACTBO M3 HUX HOBBIX H3eJIui ¢ yYueToM
noCJeACTBHH JJIs Oﬁ]].leCTBa, 39KOHOMHUKH U IKOJIOIHH




3HaThb BJIMAHHUC TCXHOJOTHYCCKUX ITPOLCCCOB HA HCpC‘II/ICHI/ITe TCXHOJIOIT'MYCCKUEC q)aKTOpBI, BIUAONINMEC HA 3KOJIOTHHU
9KOJIOTUYCCKYIO 06CTaHOBKy MCTO,Z[IJI 9KOJIOTHUYCCKOI'0 KOHTPOJIA ITPHU MPOU3BOACTBC YCPHBIX MCTAJIJIOB
(DKOJIOTMYCCKH YHCTHIC TEXHOJIOTUH IMPOU3BOACTBA UCPHBIX MCTAJIJIOB
YMeTh CTaBUTh 3aJa4u AJId OIITUMH3allU HpI/IHI_[I/IHBI OLICHKHU 3(1)(1)€KTI/IBHOCTI/I arjJIOMCpanMOHHOI 0o, IOMCHHOI'O U

TCXHOJIOTHUYCCKOI'0 IIporecca

CTAJICTINIaBUJILHOTO ITPOU3BOACTB
[lapaMeTpsl OLIEHKU Ka4eCTBa ChIPbs U POAYKTOB arJOMEPallHOHHOTO,
JIOMCHHOT'O U CTAJICTUIABUJIBHOT'O IMTPONU3BOACTB
CocTaBUTH 3aavy ONTUMH3AlNU TCXHOJOTMYCCKOr'o mponuecca rno n3BECTHbLIM
MCXOOHBIM JAaHHBIM:
- O6I>CKT HCCIICAO0BAaHUSA - CTAJICIINIABUIIBHOC IPOU3BOJACTBO, 4 NPCAMET —
ME€Yb-KOBIII;
— OOBEKT uccie0BaHus — JOMEHHOE IPOU3BOJICTBO, a IPEAMET — BBITYCK|
KUIKUX TIPOAYKTOB ITJIaBKU
- O6I>CKT HCCIICAO0BAaHUSA - CTAJICIINIABUIIBHOC IPOU3BOJACTBO, 4 NPCAMET —
mpolecc aAecyib(ypamnun cranm,
- O6I>CKT HCCIICAO0BAaHUSA - CTAJICIINIABUIIBHOC IPOU3BOJACTBO, 4 NPCAMET —
pa3iuBKa CTaJU




Bnagern HaBbIKaMH pvaéTa SKOHOMHUYECKHX ITOKa3aTeseit C(bOpMyHHpOBaTB TECXHUKO-3KOHOMHWYECCKHUEC I10KA3aTCIIN 3a1aHHOT'O
TEXHOJIOTHYCCKOTO IpoIecca [TCXHOJIOTHYCCKOT'O IPOoIecca NpOU3BOJACTBA YCPHBIX METAJIJIOB: IIPOU3BOJACTBO
arjomMcepara, OKaTBIL[Ieﬁ, BbITIJIaBKAa YyI'yHa B IOMCHHBIX IT€YaXx, IMpsAMOC
IOJTYUYCHHE XKCJI€3a, BhIIJIaBKA CTAJIM B KOHBEPTEPE, KOBIIEBAsA 06p3.60TKa
CTaJIN, pa3jiInBKa CTaJIH.
PaccunTaThbPKOHOMHUYECKUN 3(1) C€KT I10 U3BCCTHBIM UCXOAHBIM AAaHHBIM:
Bapuant 1 2
Pacxop kKokca B 0a30BOM 475 450 460 455 470
nepuoze
[Tpou3BOUTETBHOCTD 5500 6000 7500 10000 3000
JIOMEHHOH T1e4H, T/CyT
CTOUMOCTh TOHHBI KOKCA, 15000 15000 15000 15000 15000
pyo/T
CTOMMOCTb TOHHBI YyTYHa, 12000 12000 12000 12000 12000
pyo/T
W3mensieMblie 6aza Ir, 50 ta 950 Fes 58,2 [Si], 0,6 M25, | 82,3
rapaMeTpsl M/T °c XPC, % %
MPOEKT 70 1000 % 56,9 09 83,2
OIIK-2 CIOCOOHOCTBHIO H TOTOBHOCTBIO Pa3padaThIBaTh M BBINIYCKATH TEXHOJOTHYeCKYI0 JOKYMEHTAIUIO HA NePCIIeKTHBHbBIE

MaTepuaJjbl, HOBbIC¢ U3ACJIUA H CPEACTBA TCXHUYECCKOI'0 KOHTPOJIA KaYeCTBa BbIHyCKaeMOﬁ NpoAYKIUHA

3HaThb IIpaBUJIa COCTABJICHUS TEXHUYECKOTO 3aJaHus U [loHsATHE TEXHUYECKOTO 3aJaHus, €ro COCTaB
[POrPaMMBI TIPOBEICHHS PACUECTHO-TEOPETHUECKHUX [[IPEIOKUTL MEPONIPUATHS IPEINPOESKTHON CTalMi PEKOHCTPYKIMH JOMEHHOM T1eun
U SKCTIEPUMEHTAIBHBIX paboT B YepHOU

YMmets pa3pabaTbIBaTh TEXHUYECKUE 3aaHUS U PazpaboTaTh TEXHHUYECKOE 337aHNE HA MOJCPHU3AIMIO OCHOBHOT'O

[IPOrpaMMBbI IIPOBEJIEHUS PACYETHO-TEOPETUIECKUX
U SKCTIEPUMEHTAIBHBIX paboT B YepHOU
METaJUTYypruu

OGOpy,Z[OBaHI/ISI 10 U3BCCTHBIM HUCXOJHBIM JAHHBIM

[PA3JIMBKEC CTAJIN

CHHaHHpOBaTL MPOBCACHUC TCXHUYCCKOI'0 ayJuTa TCXHOJOTUYCCKOTO yJaCcTKa




Bnazets

HaBBIKAMHU TI0 CAMOCTOSTEIILHON pa3paboTke
IIPOrpaMMbl IIPOBEAECHUS PACUETHO-TEOPETUYECKUX
U SKCTIEPUMEHTAIIBHBIX paboT mpaBuia
COCTaBJICHUS] TEXHUYECKOTO 3a/1aHUS U IPOTpaMMBbl
IIPOBEJICHUS] HAYYHBIX MCCIIEA0BaHUN

Da3pl porecca HaAyYHOr 0 UCCIEA0BAHUS

Knaccudukarus BUIOB UCCIEAOBAHUS B 3aBUCUMOCTH OT LIETTH U MIOCTaBJICHHBIX
3agau

Pa3paboTaTh TEXHUYECKOE 3a/JaHUE HA MMPOCKTHPOBAHUE METAJLUTYPrUIeCKOrO
[IeXa [0 U3BECTHOU rOJJ0BOM ITPOU3BOJAUTEIBHOCTH.

OIIK-3

CIIOCOOHOCTBIO H TOTOBHOCTHIO JKOHOMHYECKH OLCHUBATDH NPOU3BOJACTBCHHBIC 1 HCNIPOU3BOJACTBCHHBIC 3aTPAThI HA CO3JaHUE
HOBBIX MaTe€pHUAJIOB U I/ISI{GJ’II/Iﬁ, NpoOBOJIUTH paﬁoTy M0 CHM’KCHHI0 UX CTOUMOCTH H NOBBINICHUI0 KAYeCTBA

3HaThb MCXAaHU3M MPUHATUA SKOHOMUYCCKUX peHleHI/Iﬁ TeXHUKO-2KOHOMHUYECKHE TTOKa3aTeln MponecCcoOB MPOMU3BOJACTBA YCPHBIX
MCTaJIJIOB.
OKOHOMUKA mponeccoB MpOMU3BOACTBA YCPHBIX MCTAJIJIOB

YMmeTh OLICHUBATDL PE3YJIbTAThI YKOHOMHYECKOM MeToauka IIPOBECACHHW IMO3TAITHBIX U Maj10o3aTpaTHbIX peKOHCprKLII/Iﬁ KOHBEPTEPOB

JEATeNbHOCTH, BBIABISATH MPOOJIEMBI M HEraTUBHBIE
SBIICHUSI, Pa3pabaThIBaTh SJKOHOMUYECKYIO
IIOJINTUKY JJISL UX PELIEHUs

MCTO}II/IKa MPOBCACHUS MO3TANMHBIX U MAJIO3aTPATHBIX pCKOHCprKL[I/Iﬁ
AJIOMCPAllMOHHBIX MAallliH




Bnazets

HGO6XO,Z[I/IMBIMI/I MPAKTUYCCKUMU HABBIKAMU JJI1
CaMOCTOATCIIbHOI'O aHaJIn3a COBpeMeHHOﬁ
3KOHOMHKHU

OneHuTh U3MEHEHUE pacxoa KOKca MPH BBIIJIABKE YYT'yHA B IOMEHHBIX|
Ie4ax C MHCIOJIb30BAHUEM CIEAYIOUIUX CBIPHEBBIX MAaTEpUAOB. 34
HCXOJIHOE 3HAYCHME NPUHATH MEPBBIM Marepuall. J[aTb XapaKTEpUCTHUKY
M3MEHEHUs] DKOHOMUYECKUX NIOKa3aTenen

Bapuanr | Fe | FeO | Mn | S P SiO, | AlL,O; | CaO | M@O | IL.o.m | KpyIHOCTH
1 56 | 10,5 | 0,5 | 0,82 | 0,62 | 9,6 1,2 512 | 1,3 9,56 | -8

2 55 | 10,2 | 0,3 | 0,08 | 0,09 | 2,5 1,05 |62 4,2 0 -25

3 3% |0 05 (11 | 054 | 284 |533 |38 1,26 | 14,2 | -300

4 61 |21 |06 |009 |012 |25 032 |08 01 0 5-30

HCCJ’IG}:{OB&TB BJIMAHUC U3MCHCHHUS MapaMCTPOB

JTOMEHHOH IIJIaBKU

JoMmeHHoro mporecca Ha TOII

Bapuant 1 2 3 4 5
PacxoJ xokca B 475 450 460 455 470
0a30BOM IIeproJIe
[IponzBoauTENBHOCTD 5500 6000 7500 10000 3000
JIOMCHHOU TICYH, T/CYT
CTOMMOCTEH TOHHBI 15000 15000 15000 15000 15000
KOKca, pyo/T
CTOMMOCTEH TOHHBI 12000 12000 12000 12000 12000
4yyryHa, pyo/T
Usmensiemble | Oa3a or, (50 (t, [ 950 | Fes 58,2 | [Si], | 0,6 | M25, | 82,3
apameTpbl M1 °c XKPC, % %

MIPOCKT 70 1000 | 9% 56,9 0,9 83,2




OIIK-4

CIIOCOOHOCTBIO M TOTOBHOCThIO BLINOJIHATH HOPMAaTHUBHbIC TpCﬁOBaHI/IH, OGGCHE‘[I/IB&IOH[I/IG 0€30IacHOCTD l'lpOI/I3B0}1CTBeHHOﬁ H
3KCHﬂyaTaHI/IOHHOﬁ ACATECJIbHOCTH

3HaTh OCHOBHBIE HOPMBI U IpaBuiIa 00eCIeYeHUS [TonsTHE OE30MaCHBIX YCIOBUN TPYyAa.
0€301acHOCTH MPOU3BOJICTBEHHOH U HopMbI TpOM3BOICTBEHHOM 0€30M1acHOCTH
AKCILTyaTallMOHHOU JIEATEIbHOCTH OCHOBHBIE BPEIHOCTH 1 OMAaCHOCTH arjiOMEpalliOHHOTO, IOMEHHOTO U
CTaJICTIABIJIBHOTO MPOU3BO/JICTB
[TpaBuiia 6e30macHOM IKCIUTyaTallMd METAJLTyPrHYeCKOTO 000pyI0BaHUS
VYMeThb MIPUHUMATh TEXHOJIOTHUECKHUE PEIICHUS, AHAJIM3 U OICHKA COCTOSIHUS TEXHHUKU 0€30MacHOCTH TEXHOJIOTHYCCKUX
MMO3BOJISAIONINE 00ECIIEUNTh OC30IMacHOCTh [TPOIIECCOB
TEXHOJIOTUYECKUX TIPOLIECCOB [IprunHbI Opaka BBITYCKAEMOU MPOTyKITUU
MPUHUMATH TEXHOJOTHYECKHUE PEIICHUS TIPH MeTo 161 1 MEPOTIPHSATHS T10 3aIIUTE OT HEraTUBHBIX (DAKTOPOB MPOU3BOJICTBA
BO3HUKHOBEHHMH HAPYIICHUI B TEXHOJIOTUYECKOM
Bnanern HABBIKAMU YCTPAHECHUS HAPYIICHUH B be3omacHble MpUeMbl TPH BHITIOTHEHUH MTPOU3BOJICTBEHHBIX padOT
TEXHOJIOTHYECKUX MPOoIeccax MeTo/I61 U CpelICTBA OOecTieueHusl OE30MMaCHOCTH MTPOU3BOJICTBA
HaBBbIKaMH oOecIrieueHus: 0€30MacHOCTH
TEXHOJIOTHYECKUX TPOLIECCOB
OIIK-5 CMOCOOHOCTHI0 M TOTOBHOCTHIO HCMOJIb30BATH HA NMPAKTHKE HHTerPUPOBAHHbIEC 3HAHUS €CTECTBEHHOHAYYHBIX, 001MX

HpO(l)eCCI/IOHa.TIbHO-OpI/IeHTI/IpleH_[I/IX H CIICHUAJIBHBIX JUCHHUIIJIUH JJIA IOHUMAaHUA npoﬁneM Pa3sBUTUA MaTEePHAJTOBCACHUA, YMCHHUC
BBI/IBUI'aTh U PE€AJIU30BbLIBATH HA MPAKTUKE HOBbIC BblCOKOZ)(l)(l)eKTI/IBHLIe TEXHOJOI'HHA




3HaTh

HOBBIE BBICOKOA((PEKTUBHbBIE TEXHOJIOTUH B
METaJUTyprU4ecKOM MTPOU3BO/ICTBE

HepoctaTku TpaIuIMOHHBIX CIOCOOOB MPOM3BOJCTBA KEIC30PYTHOTO
CBIPBSL.

DKOJIOTUYECKH YHUCThIE TEXHOJOTHUU: KPUTEPUH M OLEHKH, (GKU3HEHHBIN
LUKJI U3AEIIUI» U DKOOAIAHCHI.

OcHOBHbIE HAIPABJICHUS PA3BUTUS TEXHOJIOTHIA.

HeoOxomumocTh pa3paOOTKH ¥ TPOMBIIUICHHOTO OCBOCHHSI HOBBIX|
TEXHOJIOTUH U TEXHHKHU MPOU3BOJCTBA YEPHBIX METAINIOB KaK MacCOBOIO,
TakK ¥ CIEUAILHOIO Ha3HAYEHHUS.

OcHoBHBIE TpeOOBaHUS K HOBBIM TEXHOJOTHSIM W TEXHHKE: CHW)KCHHE
9KOJIOTUYECKOM OMACHOCTH U PECYPCOEMKOCTH MPOU3BO/ICTBA; PACILIUPEHUE
CBIPBEBOI 0a3bl METATYPrHH; TOBBIINICHHE MPOU3BOAUTEIBHOCTH H
yIIy4llIeHHE YCIOBUH Tpyaa

[Tpon3BoICTBO 0COOO0 YUCTHIX UYTYHOB U CTaJICH




YmeTn

BBIIBUT'aTh U PEaIn30BbIBATh HA IPAKTUKE HOBBIC
BBICOK03()(hEeKTUBHBIE TEXHOIOTUH

1. Tlo npexncraBieHHOM cXeMe
OOBSACHUATE TEXHOJIOTHIO.

2.Ilo mnpexacraBieHHOW cxeme
OOBSACHUATEH TEXHOJIOTHIO.

Meramnyprunueckuii komniaexe “Iueproreps - neus Bamoxosa - unkaon™

OTIpPEeNeNIUTh  CIOCO0

OTIPENIeNIUTh  CIOCO0

MpONU3BOACTBA.

MIpOU3BOJCTBA.




Bnagers peanu3anuy Ha IPAKTUKE HOBBIX 1. Tlo mpencraBIeHHOM CXeMe OIpeNeNuTh CIIO0CO0 MPOM3BOJICTBA.
BBICOK03()(hEKTUBHBIX TEXHOJIOTHIA OOBsICHUTD TEXHONOTHIO. JlaTh OIEHKY 3KOJIOTMYECKON Harpys3ku mpu
JAHHOM CII0CO0€ MPOU3BOJICTBA.

2. Ilo mpencTaBiIeHHOW CXeMe ONpeAeTuTh CIoCcO0 TPOU3BOJICTBA.
OOBsicHUTH TeXHOJNOTHIO. JlaTh OIEHKY 3KOJOTMYECKOH Harpys3kd MpH
JAHHOM CIIOCO0€ MPOU3BOJICTBA.

3. Ilo mnpeAcTaBiICHHOW CXEME OMNpPEIeTUTh CIOCO0 MPOU3BOJCTBA.
OOBACHUTH KOHCTPYKLHUIO U IPUHLIUIT paOOTHI PEaKTOPOB U arperaToB

OIIK-6 HAYYHO-UCCIeA0BaATEC/IbCKAadA 1eATECJIbHOCTD: CIOCOOHOCTHI0 H TOTOBHOCTBIO BBINOJIHATH PACYETHO-TCOPECTUYCCKUE U
IKCNIEPUMEHTAJbHBIC HCCJICIOBAHUA B KAYECTBC BEAYHICI0o UCITOJTHUTEIA ¢ MIPUMECHCHHEM KOMIIBIOTEPHBIX TeXHOJIOIhii




3HaThb KOMIIBIOTEPHBIE TEXHOJIOTMHU U BO3MOKHOCTH UX KoHnenTyanapHas CXEMbl HAyYHOT'O MCCIEA0BAHUS 110 TEME AUCCEPTALIU
IIPUMEHEHHUS] B PACYETHO-TEOPETUYECKUX U OCHOBBI OIBITHO-PKCIIEPUMEHTAIBHON pabOTHI B HAYYHOM HCCIIEJOBAHUU
9KCIIEPUMEHTAIIBHBIX UCCIIEIOBAHUSIX
YMmets (bopMyIHpOBATH 1ENU U 3a]1a4l UCCIIeIOBAHU; Opranuzanus npoiecca NPOBEACHUS UCCIEA0BaHMA: (Da3bl, CTAUN U TAIIBI
BBIOMPATH METO/IbI UCCIIEJOBAHUI [Ipencrasienue Leny, 3aJa4y U pe3yIbTaTOB IIPEAIOIaracMoro
UCCEPTALIMOHHOIO UCCIIEOBaHUS
YKaxuTe 00J1acThb, 1EJIb U 3a/1a41 BBITYCKHON KBATU()UKAITMOHHOW PabOThI
COIJIaCHO MAacIOpTy HAYYHOU CrielMalIbHOCTHU. [lepeunciaure pe3ynbrarsl
HAYYHOH JeATeIbHOCTH B KBIM(UKAIIMOHHON BBIITYCKHOM pabOThI U UX
OTINYUTEIbHBIEC YEPTHI
Bnanets HAaBbIKaMU IIPOBEJCHUS TEOPETUUECKUX U J151s1 0TOOpaHHBIX UCXOAHBIX JAHHBIX OTOOPA3UTH MOJIE KOPPENSIUH (TOYCUHYIO
9KCIIEPUMEHTAIIbHBIX UCCIIEJOBAaHUN IIPOLIECCOB, arpamMmy) BO BpPEMEHU WJIM IPOCTPAHCTBE. JlJ1s MOCTPOEHHOI 0 psia
arperaToB M MPOIYKIMH JUISI UX COBEPIICHCTBOBAHUS [BHIIOJIHUTH IIPOTHO3 HAa 3 TIepro/ia BIIepe.l U Ha3ajd, U OTOOPa3UTh pe3yJsbTaT Ha
arpamme
BBINOIHUTE NOATOTOBKY CTATUCTHUECKUX JIAHHBIX B JUHAMUKE UIIU
[IPOCTPAHCTBE, HCIIOJIB3YS O(UIIHAIEHBIE HCTOYHUKH, COOTBETCTBYIOIIUX
MpernoiaraeMoil TeMe TUCCepPTalMOHHOr0 uccieaoBanus. O0beM BBIOOPKH
NIOJDKEH COCTaBIATH He MeHee 20 HaOmoqeHnit ¥ Tpex cTonouoB. OnpenennTh
1[€]1b BU3yaJIM3alliU JAHHBIX U UCIOJIb30BaTh, KAK MUHUMYM, /1B
[IPEACTABICHUS
OIIK-7 CIOCOOHOCTHIO H TOTOBHOCTBHI0 BeCTH NMATEHTHBIH MOMCK M0 TeMATHKE UCCJIeA0BAHMI, 0GOPMIISITH MaTEePHAJIbI VIS OJTyYeHUsI

NATEeHTOB, AHAJIH3UPOBATh, CHCTEMAaTHU3MPOBATH H 000011aTh HHPOPMALHIO U3 I100aTbHBIX KOMIIBIOTEPHBIX ceTeil

3HaTh

METO/IbI ¥ MOPSAZOK MOUCKA HAYYHO-TEXHUYECKOH U
NaTeHTHOU MH(OpMaIuy;

opsAI0K ohopMIIeHUS 3asIBKU Ha U300peTeHUE WIH
panroHaIN3aTOPCKOE MPEATIOKECHHE

OcHOBHBIE 00BEKTHI MATEHTHOTO MPaBa: N300peTeHue, moJe3Hast MOJIEIb,
TOBApHBIN 3HAK, IPOMBIIIUICHHBIN 00pa3zer]




YMmeTh oopMIIATH 3asIBKH Ha MATEHTHI, N300pETeHUS WK  |M306peTaTesibckoe 1 naTeHTHOe Npaso. [ocyAapcTBeHHan perncTpauma nsobpeTeHni,

PaLMOHAIM3ATOPCKUE MTPEVIOKEHUS Moae3HbIX MoAeNel M NPOMbILWNEHHbIX 06pa3LoB. CTPYKTypa 3as8BKM  Ha
nsobpeteHne. PopmanbHas IKCNEPTU3a 3aABKM Ha M306peTeHne, NoNe3HY0 MOesb
WM NPOMbILLNEHHbI 0bpa3seL.

Brnanets croco0amMu OLICHUBAHKS 3HAYMMOCTHU U [TarenTHBIE HCCIIENOBAHMS : COAEpXKaHHUE HcCcienoBaHuil. [lareHTHbIE
MPAKTUYECKOW MPUTOJHOCTHU MOTYyYEHHBIX WCCIICIOBAHMS: MCCIEAOBAHUE JOCTHUTHYTOIO YpPOBHS PpAa3BUTHS BHJQ
pe3yJIbTaTOB aHAJIM3a HAYYHO-TEXHUYECKOU TEXHUKH. YKXKUTE TPEOOBAHUS, MPEABSIBIIIEMBIE K OTICAHUIO N300PETCHHIA.
JUTEpaTyphl AJs1 OATOTOBKU JOKYMEHTOB K VYxkaxute TpeOoBaHUsA, TpeabsBiIseMble K (opMmyrne wu3o0pereHus WU
MAaTEHTOBAHUIO pedepary.

YKaXute nopagoK pacCMOTPEHMA 3asiBKM Ha Bblaadvy naTeHTa

OIIK-8 CIOCOOHOCTHIO H TOTOBHOCTBIO 00padaThIBATh Pe3yJIbTaThl HAYYHO- HCCJIEI0BATEIbCKOI padoThl, 0popMIIATH

HAYIYHO-TEXHUIECCKHE 0TYEThI, TOTOBUTH K nyﬁ.nmcauml HAY4IHbIC€ CTATbH U JOKJIAAbI

3HaThb METOIbI ¥ opsfok 00padoTku pesynbratoB HU/[; [CpeactBa HayyHOro mo3HaHUs, IUIAHUPYEMbIX K IPUMEHEHUIO B
HTJ/] u TpeGoBanust kK 0pOpMICHHUIO Hay4YHO-HCCIIeI0BATENbCKOM paboTe
Hay4YHO-TEXHUYECKUX OTUETOB [ pynmupoBKa AJs BBIICICHUS 3a]a4 PeABAPUTEIHHON 00paboTKH
HKCIEPUMEHTAIbHBIX JaHHBIX
TeopeTnueckne METObI-ONEPALIUU U METOABI-AEUCTBUS IIJIAHUPYEMBIX K
[PUMEHEHHIO B HAYYHO-UCCIIeI0BATEIbCKON paboTe
YMmets OCYIIECTBIISATH COOp HAyYHO-TEXHUYECKOM YKaxuTe 00J1acThb, 1EJIb U 3a/1a41 BBITYCKHON KBAIU()UKAITMOHHONW PabOThI
uHpopmanuu no Tematuke HM/I 1t coctaBieHus:  [coriacHO macnopTy Hay4HO#H criennanbHOCTH. [lepeuncnure pe3ynbraTsl
0030pOB, OTUETOB, HAYYHBIX ITyOIUKAIMNA U HAYYHOH JIeATEIbHOCTH B KBUTM(UKAIIMOHHON BBIITYCKHOM pabOThI U UX
JOKJIAJI0B OTINYUTEIbHBIEC YEPTHI
Bnanets HaBBIKAMU COCTABJIEHUS OTUETOB 110 BHIMOJIHEHHOMY [[IpaBumiia 1 mopsaok opopMIICHHS OTYETOB
3aJIJaHUI0 J11 penmnosiaraéMbIX JUCCEPTALMOHHBIX UCCIIEI0OBAaHUI TIOCTPOUTH CXEMY
K1accu(UKaINK, OTpeaesIonieii Bu 00beKTa uccae1oBanus. st mocTpoeHus
CXEMBI BBIJICJIUTH KJIACCU(DUKAIMOHHBIC IPU3HAKU U JIEMEHTBI KaXK10H IPyTIIbL.
Ha cCXeMe JJOJDKHO OBITh OTOOpaKEHO HE MEHEe TpeX YPOBHEH KiIacCHU(pHKAINN
OIIK-9 CIIOCOOHOCTHIO U TOTOBHOCTBIO pa3padaThIBaTh TEXHMYECKHE 32JaHUSI H IPOTPaMMbI IIPOBEICHUS] PACYETHO-TEOPeTHYECKUX U

JKCIIePUMEHTAJIBHBIX padoT




3HaTh

MIpaBUJIa COCTABICHUS TEXHUYECKOTO 3a/IaHMsl U
IIPOTrpaMMBbl MPOBEJCHUS PACYETHO-TEOPETUYECKHIX
U SKCTIEPUMEHTAILHBIX paboT

[loHsATHE TEXHUYECKOTO 3aJaHMsI, COCTaB TEXHUYECKOT0 3aanus. [IpaBuna
COCTaBJICHUS] TEXHUYECKOTO 3aaHusl. [IoHsATHE pacueTHO-TEOpEeTHYECKUX padboT

Ymets pa3pabaTbIBaTh TEXHUYECKUE 3aaHUs U TporpamMmbl [PazpaboTaTh TEXHHUECKOE 3aJ]aHNE HA IPOBEICHUE TPOU3BOICTBEHHOTO
IIPOBEICHUS PACYCTHO-TEOPETUYECCKUX U PKCIIEPUMEHTA 10 pasiauBke ctanu Ha MHJI3
HKCTIIEPUMEHTAIBHBIX PaboT PazpaboTaTh mporpaMmy pacuera pacxoia KoKca Mpu U3MEHEHUH TEMIIePaTyphbl
Ty Thsl TP BBIIUIABKE CTAJIM B JOMEHHBIX I€Yax
Bianers HaBBIKAMHU IO CAMOCTOSTEIIHON pa3paboTke PazpaboTaTh KOMILJIEKC MEPOIPUATHIA IS PEKOHCTPYKIIMU arIOMEPAlMOHHOTO
IIPOrpaMMbl IPOBEAECHUS PACUETHO-TEOPETUUECKHX ((AOMEHHOTO, CTAJICIUIABUIIBHOIO) 11E€Xa
U SKCTIEPUMEHTAIILHBIX paboT PazpaboTaTh mporpaMmy pacuera pacxoza (hiIrooau3upoBaHHON U3BECTH B
3aBUCUMOCTH OT MCXOJHOT'O COJIEPKAHUS CEPBI B CTAIM U MAapKU BBIIIABIISIEMON
CTaJIN.
OIIK-10 CIIOCOOHOCTHIO BHIOMPATh NPUOOPBI, JATYHKH U 000pPyAOBaHKeE /ISl IPOBEACHUS IKCIIEPUMEHTOB U PerucTPalui HX
DNEIVIETATOR
3HaThb OCHOBHBIE COBPEMEHHBIE TUIIBI TPUOOPOB, 1aTYNKOB [OcHOBHBIE BUAbI KUII B JOMEHHOM NPOM3BOICTBE.

1 000pyZOBaHUs, IPUMEHEMbIE IPU POBECHUN
JKCIIEPUMEHTOB U PETUCTPALIMU UX PE3YJILTATOB

OcHosuble Buabl KHUII B armomepaninoHHOM  TIPOM3BOCTBE.

Ocnosubie Buapl KUII B cTaneniaBuibHOM TTPOU3BOJICTBE.

[[lommonbHas AuarpaMma, 0COOEHHOCTh MIOCTPOEHHUS, UCTIOIB3YEMBIN IPUOOD.
O6opynoBanue aasi POPMUPOBAHUS TOPSUETO Ay ThsI

O6opynoBaHue AJIs TOAAYH MIPOBOJIOKU B KOBII CO CTANbIO

O6opyoBaHue AJs 3aMepa TeMIIEpaTypbl B KOHBEPTEPE U CTAbKOBILE.




YmeTh OTIPEETISITH COBPEMEHHBIC TUITBI TPHOOPOB, OnpenenuTh TUI JaTYAKA U CTIOCO0 paboThI
JATYUKOB U 000pYAOBaHUs, IPUMEHSIEMBIC TIPU 7
MIPOBEJICHUH SKCIIEPUMEHTOB U PETUCTPALIUU UX @E
pE3yJIbTaTOB 4
Onpenenuth TUT 000pYIOBaHUST U crioco0 paboThI
CHCTEMBI NPOBO/IKH NPOBONOKN — WIRE GUIDING SYSTEMS
NPUMEPH
Bnaners Hasbikamu nipoBeneHust

HAYYHO-HCCIIEIOBATENbCKUX pabOT ¢ MPUMEHEHUEM
COBPEMEHHBIX IPUOOPOB, TATIUKOB U
o0opynoBaHus, sl IPOBEACHUS SKCIIEPUMEHTOB U
PErucTpalyu UX pe3yabTaToB

Bpers.y




OIIK-11

NMPOU3BOJACTBECHHO-TEXHOJIOIHYIECCKAA: CIIOCOOHOCTHI0 H TOTOBHOCTBIO pa?;paﬁaTLIBaTb TEeXHOJOrn4eCKuii nmpouecc,

TEXHOJOITM4€CKYI0 OCHACTKY, paﬁoqylo AOKYMEHTAIIUI0, MAPIIPYTHBIC U ONMEPAIIMOHHbIC TEXHOJOI'HYE€CKHE KaAPThI 1JIf U3IrO0OTOBJICHUS HOBBIX
H3IeIui U3 NEPCNCKTUBHLIX MaTePHUAJI0OB

3HaTh OCHOBHBI€ MMPUHLMUIIBI TOCTPOCHUS TexHomornueckasi Hocae0BaTeIbHOCTh MPOU3BO/ICTBA YEPHBIX METAILIIOB.
TEXHOJIOTHYECKUX MPOLECCOB; [loHsITHE ONTUMAIBHOCTH
OCHOBBI TEOPUH MMOUCKA ONTUMATILHBIX PEIICHHUI [[puMeHeHNe MOHATHSI ONTUMAIBLHOCTH B TEXHOJOTUYECKUX MTPOLIECCAX.
YMeTh HaxO0JIUTh ONTUMAJIbHBIE U PALlMOHAIbHBIE PEXKUMBI
00paboTKn [TomoOpaTh onTUMaTbHBIC UXTOBBIE MATEPUAIIBI TSI BBITIABKH CTAIA MapPKU
0912C (05X12H6JI2MDCI'T, XBI ), nogo6paTb paupoHaibHbIi PeKMM KOBLIEBOM
06paboTKKM ANA AaHHBIX MapOK CTanem
Bnaners BBIOOpa HanboJee SIKOHOMHUYECKH 1ierecooOpa3ubix [[lo mpeacraBneHHOMY XuMuueckomy coctaBy JXPC ompenenuTs MUXTOBBIN
BHJIOB TIPOM3BOICTBA 0OPaOOTKH MaTEPHAIIOB MaTepuai, UCTIOJIb30BaHUE KOTOPOTO B JIOMEHHOU NE€UYH MPUBEAET K SKOHOMUHU
TBEpPJIOTO TOIUIMBA
Bapuanr Xumnueckuit cocras XXPC, %
Fe FeO | MnO | S P>0s5 SiOz A|203 CaOo MgO
1 5 | 105 0,5 | 0,82 | 0,62 | 9,6 12 | 512 1,3
2 55 | 102 | 03 | 008|009 | 2° | LOS | 62} 42
3 5 | 1,23 | 05 1,1 | 054 | 284 | 5,33 3,8 1,26
4 61 | 2,1 06 | 009|012 | 25 032 | 0,8 0,1
5 60 | 926 | 0,1 | 0,06 | 0,14 | 2,6 0,18 | 2,7 0,2
OIIK-12 CIIOCOOHOCTBHIO H TOTOBHOCTBHI0 Y4ACTBOBATH B IPOBEACHUH TEXHOJIOTHYECKUX IKCIIEPHMEHTOB, OCYIIeCTBJIAATH

TeXHOJIOTHYeCKUI KOHTPOJIb IIPH NPON3BOACTBE MATEPHAJIOB U H3/1eJIHH

3HaTh

COBPEMEHHBIE TEXHOJIOTUU MTPOU3BOJICTBA
MAaTEPUAJIOB U U3ACIIHI

TexHosornueckas nociaea0BaTelbHOCTh IPOM3BOACTBA YEPHBIX METAIIJIOB.
TexHosorus mpou3BoJICTBa arjaoMepara B ycioBusx [TAO «MMK»
TexHOoIOorHs MPOU3BOACTBA YyTyHA TPAAULIMOHHBIX U IPSIMBIM CIIOCOOaMU
TexHosI0rHs MPOU3BOJICTBA CTAIN KUCIOPOJHO-KOHBEPTEPHBIM METO/I0M
TexHOoJI0rHsI IPOU3BOJICTBA CTANIN 3JIEKTPOCTANIEIIIIABUIBHBIM  METOJIOM

TexXHOI0rHus HENPEePBIBHOM Pa3IMBKU CTAJIN



http://metallicheckiy-portal.ru/marki_metallov/sti/05X12H6D2MFSGT
http://metallicheckiy-portal.ru/marki_metallov/sti/XVG

Ymets OLIEHMBATh U ONTUMHU3HPOBATh COBPEMEHHBIE OLEHUTH TEIUIOBOE COCTOSTHUE JOMEHHOIO IIPOLECCa M0 XUMUYECKOMY COCTABY
TEXHOJIOTUH MPOU3BOACTBA MAaTEPUAJIOB U U3JEIUNA PKUIKUX MPOLYKTOB IUIABKU: IO IPEACTAaBICHHBIM XHMHUYECKHUM COCTaBam
UyryHa ONpEAENIUTh, NPU BBIIJIABKE KAKOI'O 4YyryHa TEMIIEpaTypHbIH YpOBEHb
mporiecca Obl1 Bhilie. JlaTh pa3BepHyTOE OOBSICHEHHE.
UyryH Fe,% Si,% Mn,% P,% S5, %
1 94 0,60 0,55 0,07 0,018
2 94 0,50 0,44 0,07 0,020
3 95 0,70 0,60 0,07 0,017
Bu3yanbHO OLEHUTH TEIVIOBOE COCTOSIHUE JOMEHHOTO MpOoLiecca 0  BHEIIHEMY
BUTY )KMJIKUX MPOAYKTOB IJIABKH: 110 MPEICTABICHHBIM 00pa3IiaM 4yyryHa u
[11J1aKa ONPEIEeTUTh TEIUIOBON YPOBEHB Mpoliecca, IpU KOTOPOM OBLIH
BBITIJIABIICHBI 3T 00pa31Ibl
Bnanets croco0amMM ONTUMHU3ALUHN TEXHOJIOTUU Onpenenuts napaMmeTpsl ONTUMU3ALMH TEXHOJIOIMUECKOT 0 IIpoLecca
IIPOU3BOJICTBA OKYCKOBaHHS TOHKMX KOHILIEHTPATOB IPU U3MEHEHUH MPOIIECCa OKOKMKOBaHUS
ArJIOIINXTHI.
OnpenenuTts napaMmeTpsl ONTUMHU3ALMH TEXHOJIOIMUECKOT 0 IIpoLecca
necynb(ypaiyy CTaau B CTAIBKOBIIE TP UCTIOIB30BAHUH (PIFOOIM3UPOBAHHON
3BECTH.
OnpenenuTts NapameTpsl ONTUMHU3ALMH TEXHOJIOITMUECKOT 0 IIpoLecca
BBITUIABKY YyT'yHA B IOMEHHBIX [1€4aX MpU CHUKEHUH JI0JIM MEJIOUHU B IIMXTOBBIX
MaTepuanax.
OIIK-13 CIOCOOHOCTHIO U TOTOBHOCTBHIO Y4ACTBOBATH B CePTH(PHKALMI MATEPHAJIOB, 0Ty (adpuKaTOB, M31eJUi U TEXHOJOTHYeCKHUX

mpouecCoB X U3roTOBJICHUSA

3HaTh

COBPEMEHHBIC TEXHOJIOTUH OIEHKU KayecTBa
MaTepHUaIOB M U3JICIHI U IPOLEAYPHI
cepruduKanuu

[loHsATHE KauecTBa OKYCKOBAaHHOTO ChIpbs. [lepednciinTh nmoka3arenan KayecTna.
[lonsTHE KauecTBa KOKca. [lepeuncinTh mokasareny KayecTna.

[lonsTHe KauyecTBa yyryHa. [lepeunciinTs rokasaTesd KauecTsna.

[lonsTHe KadecTBa cranu. [lepednciuTs mokasaTesn KauecTsa.

[loHsiTHE KauecTBa HENPEPBIBHOJIUTOMN 3aroToBKU. [lepeuncnurs nokaszarenu
KaueCcTBa.




YmeTn

OLICHUBATH U OIITUMU3UPOBATH COBPECMCHHBIC
TCXHOJIOTHUU MMPOU3BOACTBA MATCPUATIOB U PI3I[€HPII>1

OLEHUTh TEXHOJIIOTMYECKUH TIPOLIECC, BBISIBUTH (€CIH €CTh) HEJIOCTaTKU




Bnanets HaBbIKaMU OIIPEAETICHUS KaUeCTBA ChIPbS, OnpenenuTh Ka4ecTBO cisiba Mo npeacTaBiIeHHoi pororpadun
MOJIyIIPOAYKTOB U MPOJYKTOB QT . 7 S SRR L L
OneHUTh Ka4ecTBO ChIpbs, onpenenuts tun JKPC
Fe Mn S P FeO SIOZ Aleg CaO MgO JIBINIR
55,34 0,5 0,85 0,34 1,60 12,23 1,65 2,06 0,06 2,80
64,20 0,10 0,36 0,11 17,40 2,05 0,90 4,60 0,40 3,00
OIIK-14 CIOCOOHOCTHIO H TOTOBHOCTHIO OLICHUBATH HHBECTHIIHOHHbIE PUCKHU NPH peaJn3allii HHHOBAIIMOHHBIX MATEPHAJIOBEAYECKHUX U

KOHCTPYKTOPCKO-TCXHOJOTHYC€CKUX NMPOCKTOB U BHCIPCHUH NNEPCNCKTUBHBIX MAaT€PHUAJIOB U TEeXHOJOTuii

3HaTh MPUHIUIIBI TEXHOJIOTHYECKOTO ayIuTa 1 MapKeTHHra|[[OHATHE TEXHOJIOTHYECKOTO ay/InTa.
HAYKOEMKHUX TEXHOJIOTHIt [ToHsTHE MapKETHHIa HAYKOEMKUX TEXHOJIOT Uit
[TpUHIIUTIBI TEXHOJIOTMYECKOTO ayIuTa
YmMers OTIPEIEIIATh UCTOUHUKHU M CXeMbl (puHaHCHpoBaHus [[loHsATHE OM3HEC-TIIaHa
JUTSI ”HHOBAIIMOHHBIX MPOEKTOB; pa3pabaThIBaTh VIcTouHMKM (PMHAHCUPOBAHHMS TIPU TPOU3BOJICTBE YSPHBIX METAJIIOB Ha IPUMEPE
OU3HEC-IUIaHbI T[TAO «MMK»
Brnaners METOJ[AMHU YTIPABJICHHUS] HHHOBAIIMOHHBIMU [ToHsTHE MHHOBAIIMOHHOTO MPOIIECCa.

NPOLIECCAMU Ha YBEPEHHOM ypPOBHE

Craauy MHHOBALMOHHOT'O TIpoliecca
Pa3zpaboTaTh METOJ MHHOBAILIMOHHOTO MpoLecca NepepaboTKH TEXHOI€HOTO
CBIPbA




OIIK-15

OpPraHu3alHOHHO-YNPaBJIeHYeCKAs: CIOCOOHOCTHIO M TOTOBHOCTHIO Pa3padaTbiBaTh MEPONPHUSTHS 110 PeaTn3aiun
Pa3paGoTAHHBIX MPOEKTOB M MPOrpPaMM

3HaTh OCHOBHBIE NPUHIUIIBI pa3paboTku MeponpusTuil o [[lepedyeHb TeopeTHYECKUX BOIPOCOB:
peanu3aiuy pa3pabOTaHHBIX IPOEKTOB U MPOrpaMM
1. JTambl MPOECKTUPOBAHUS
2. OIpeJieNIieHNe CPOKOB PeaIN3alluy MPOEKTa/IPOTpaMMBbI
3. MPUHIUIBI OLEHKH 3()(HEKTUBHOCTH MPOEKTA/TIPOrPAMMBI
Ymets o0CyX1aTh U Mpeiaratb cnocoosl a3pdexTuBHoro |[[I[pakTudeckue 3aJaHus:
pelIeHus pearu3aliy pa3padoTaHHbIX TPOSKTOB U
porpamMmm MeTo10M MO3IOBOTO IITYpMa B pabodyeM KOJUIEKTHBE (OakagaBpbl MaruCTphl HA
HI1Pe) onpenenuts criocoObl NOBBIIEHUS 3((HEKTUBHOCTH peaTn3aliiu
[pa3zpabaTbIiBaeMOil TEXHOJIOTUU (B paMKax COOCTBEHHOT'O UCCIICIOBAHMS)
Bianers croco0aMu OIICHWBAHUS 3HAYUMOCTH U 3agaHus Ha pelieHHe 3a1a4 U3 NPO(PecCHOHAIBHOM 00/1acTH
MPAKTUYECKOM MPUTOAHOCTHU MPEAT0KESHHBIX
MEpPONPUATHH MO peann3anuu pa3padoTaHHBIX OO0CHOBATH NMPAKTHYECKYIO 3HAYUMOCTb U
MIPOEKTOB U MPOTPaMM [IPUTOTHOCTH/BHEIPIEMOCTh pa3padaThIBAaeMON TEXHOJIOTHH (B paMKax
COOCTBEHHOT'O MCCIICIOBAHUS)
OIIK-16 CIOCOOHOCTHIO H TOTOBHOCTBHI0 OPraHU30BbIBATH PA0OTHI 10 COBEPIICHCTBOBAHMIO, MOACPHU3AIIUH, YHH(PUKALIUA

BBIINIYCKAEeMbIX H3/1eJIMi, HX 3J1eMEHTOB, pa3padaTbIBaTh MPOEKThI CTAHJAAPTOB U CePTH(PUKATOB, NPOBOAUTH CePTU(PHKALNIO MAaTEPHAJIOB,
TeXHOJIOTHYeCKHUX MPOoLeccoB H 000Py10BaHNsl, y4ACTBOBATH B MEPONPUATHSAX MO CO3JaAHUIO CHCTEMBbI KauyecTBa

3HaTh

COBPEMEHHBIC TEXHOJIOTUH OIEHKU KayecTBa
MaTepHUaIOB M U3JICIHUI U IPOLEAYPHI
cepTuduKanuu

IlepeyeHb TeOpeTHYECKHX BONPOCOB:

1) moka3zarenu Ha3HAYCHUS;

2) mokazaTenu HaJI&KHOCTH U JI0JTOBEYHOCTH;

3) nokaszaTenu TEXHOJIOTMYHOCTH (TPYIOEMKOCTD U3TrOTOBJIEHHUS, SJHEPTOEMKOCTD
1 71p.);

4) acTeTHUYECKHE TTOKa3aTelu;

5) SproHOMETPUUYECKUE TIOKA3ATEINN;

6) moka3zarenu CTaHAapTU3ALNUU U YHUPHKALIUH;

7) HaTeHTHO-TIPAaBOBbIE MTOKA3aTENH;

8) SKOHOMUYECKHE TTOKa3aTeu.




YmeTn

OLCHUBATHL U OIITUMU3UPOBATL COBPCMCHHBIC
TCXHOJIOTHUU MMPOU3BOACTBA MATCPUATIOB U I/I3,Z[6HI/Iﬁ

IIpakTHYecKkHe 3a1aHUA:
OnEeHUTh TEXHOJIOTHIO MPOU3BOJICTBA MaTEpHUaa/U3eNIuii B paMKax
COOCTBEHHBIX HCCIICIOBAHUI

Bianers croco0amMM ONTUMHU3AIUN TEXHOJIOTUU 3agaHus Ha pelieHHe 3a1a4 U3 NPO(PecCHOHAIBHOM 00/1acTH
IIPOU3BOJICTBA OnTUMHU3MPOBATH/PALMOHANIN3UPOBATE PAO0UyYI0 MPUHIMITHATBHYIO CXEMY C
[TPUMEHEHUEM 3HAHUN O COBPEMEHHBIX JOCTUKEHUSIX B METAJLITyprUUECKOM
oTpaciu
OIIK-17 CIOCOOHOCTHIO U TOTOBHOCTHI0 PYKOBOAUTH Pa00TOii KOJIEKTHBA HCIIOJHHUTE/IeH, y4aCTBOBATh B IVIAHMPOBAHUU HAYYHBIX
HCCIeOBAHNI
3HaTh Hay4YHbIE OCHOBBI OpraHU3aluu padoTHI IlepeyeHb TeOpeTHYECKHX BONPOCOB:
TBOPYECKOT'O KOJUIEKTUBA, MJITAHUPOBAHUS 1. TlpuHIune! opraHu3auy padoTh C JTIOIbMH
9KCIEPUMEHTA; 2. TlpuHuun npexynpexaaromeil oueHK: padoThl
METO/bl CHCTEMHOI'0 aHAJIU3a 3. Tlpuniun nHGOPMUPOBAHHOCTH O CYIIECTBYIOIIEH mpodieme
4. TIpuHIHMIT BCEOXBATHIBAEMOCTH
5. TlpuHUIMT MHUITUATHUBBI CHU3Y
6. IIpuHUIMI HETIPEPBIBHOCTHU JEATEILHOCTH
YnMmerh 000CHOBaHHO (OPMYIHUPOBATH [IpakTHYeckHe 3a1aHUA:
Hay4HO-HMCCIIEN0BATENIBCKYIO 3a/1a4y KOJUIEKTUBY  (COCTaBUTH IUIaH pabOTHI AJIs HAYYHOI'O KOJUIEKTHBA C ONPEAEIEHUEM OCHOBHBIX|
HCIIOJIHUTEIEH; HTAIOB, CPOKOB peaIN3aluH, TPEOOBAHUSIMH K OTUETY
mmanuposats HUJ{
Bnagers IIPUEMAaMM PYKOBOJCTBA I10 IIOCTAHOBKY HAYYHBIX (3aJaHUs Ha pellleHHe 3a7a4 U3 NPo(decCHOHAIBHOM 00/1aCcTH
HCCIIEA0BaHUN Paboueii rpyrine MarucTpoB u O0akanaBpoB B paMkax nucuurinasl HUP
[OCTaBUTH 3a/1a4y (B paMKax TEMBbI UCCIICAOBAHMS) U ONPEACIUTH IJIaH PaboThI
CO CPOKAMM HUCIIOJIHEHUS
OIIK-18 CIIOCOOHOCTHIO U TOTOBHOCTBIO BECTH aBTOPCKHUH HAJA30p NP M3rO0TOBJCHNH, MOHTAaKe, HAJIA/IKe, HCIIBITAHUSX U cJaYye B

IKCIUIYaTallMI0 BBINTYCKAC€MbIX MATCPHAJIOB H u3aeJIuii




3HaThb OCHOBBI TEOPHH IIOMCKA ONTUMAIIBHBIX penieHul;  |[lepedeHb TeopeTH4eCKHUX BONPOCOB:

MPUHLUIBI aBTOPCKOTO HaJ30pa 1. Kakum o0pazom BBOIATCS MEpeMEHHbIE IBOMCTBEHHON 3a1auH,
COOTBETCTBYIOIIME OTPAaHUYCHUAM-YPaBHEHUSIM NPSIMOU 3a71auu?

2. Kakum 00pa3oM MOXKHO M30aBUTHCS OT YPaBHEHU B CUCTEME
OrpaHUuYEHUI?

3. Uro takoe kputepuii 3(h(HheKTUBHOCTH oneparun?

4. Yto Takoe ONTUMYM 3a/1a4H JINHEHHOTO IPOrPaMMUPOBAaHUS?

Ymets pelaTh 3a1a4y 10 ONpeneIeHHIo U onTuMu3auy  |[[IpakTHYeckue 3aiaHus:

(opMON3MEHEHHSI U YPHEPTOCUIIOBBIX ITApAaMETPOB  [ONIPEACTUTh U ONITUMHU3UPOBATh TEXHOJIOTHUYECKUE TapaMeTphbl

Ipolecca NPOM3BOACTBA CTAIM KOHKPETHOIO BUJIa  [METaJLTypru4ecKoro Mmporecca 1o TeMe UCCIeI0BaHus B paMKax

IIPOAYKIMH B paMKax MPOEKTUPOBAHUS CKBO3HOIO  [[TPOEKTUPOBAHMS CKBO3HOI'O TEXHOJIOIMUECKOI0 MPOLECCA C YUETOM aBTOPCKOTO)
TEXHOJIOTMYECKOI0 MPOoLecca C y4ETOM aBTOPCKOrO [IpaBa

npaBa

Brnanets BbIOOpa Hanboee SKOHOMUYECKH 1IeJIeCO00pa3HbIX [3aJaHus HA pellieHHe 3a1a4 U3 NpodecCHOHAIBHOI 00J1acTH

ITK-1 cnoco0HOCTH AaHAIN3MPOBATH MOJHBIN TEXHOJOTHYeCKHI UK NMOJTy4eHHsI H 00padoTKH MaTepHaJIoB




3HaTh

COBPEMEHHBIE TEXHOJIOTHUECKUE MPOLECCHI B
METaJUTyprUH 3a pyOe:KoM

IlepeyeHb TeOpeTHYECKHX BONPOCOB:

1. CoBpeMeHHBIE TEXHOJOTHUECKHE IPOLECChl 3a pyOeKoM B MOIATOTOBKE
CBIPBEBBIX MAaTEPUAJIOB K METAJUTYPrU4€CKUM MPOLIECCAaM IO UX BUIAM.

2. CoBpeMEHHBIE TEXHOJIOTHYECKHE MPOIECChl 3a pyOekoM B MOATrOTOBKE
CBIPBEBBIX MaTEpUAIOB K METAJUIyPTMUECKHUM IpolieccaM IO XMUMHUYECKOMY
COCTaBY.

3. CoBpeMeHHBIE TEXHOJIOTHYECKHE NpOoIecChl 3a pyOekoM B MOJITOTOBKE
CBIPBEBBIX MaTepUajIoB K METaJLITy prudeCKUM porueccam 1o
(bM3MKO-MEXaHUYECKUM CBOWCTBAM.

3. CoBpeMeHHBIE TEXHOJIOTHYECKHE NPOIECcChl 3a pyOekoM B MOIATrOTOBKE
CBIPBEBBIX MaTepUajIoB K METaJLITy prudeCKUM porueccam 1o
(bM3MKO-MEXaHUYECKUM CBOMCTBAM.

4. CoBpeMEHHbIE TEXHOJIOTMYECKHE MpOIecChl 3a pyOekoM B MOJATrOTOBKE
CBIPBEBBIX MaTepUajIoB K METaJLITy prudeCKUM mporueccam 1o
(bU3UKO-XMMHUYECKUM CBOMCTBAM.

5. CoBpeMeHHBIE TEXHOJIOTHYECKHE MPOIECcChl 3a pyOeKoM B MOIATrOTOBKE
CBIPBEBBIX MaTepUajIoB K METaJLITy prudeCKUM npoueccam 1o
CPEIHEB3BEIICHHON, YKBUBAJICHTHOU I10 IIOBEPXHOCTU KPYITHOCTH.

6. CoBpeMeHHBIE TEXHOJIOTHYECKHE MPOIECcChl 3a pyOeKoM B MOIATrOTOBKE
CBIPBEBBIX MAaTEpHUAJIOB K METAUIypPrU4eCKHM IIpoLeccaM II0 «XOJIOAHON»
[TPOYHOCTH.

7. CoBpEeMEHHBIE TEXHOJOTHYECKHE IMPOIECCHl 3a PyOeKOM B MOJATrOTOBKE
CBIPBEBBIX MATEPHAIIOB K METAUIyprUYeCKMM IIpoLEeccaM II0 «Topsuei»
[TPOYHOCTH.

8. CoBpeMeHHBIE TEXHOJIOTHYECKHE NPOIECcChl 3a pyOeKoM B MOIATrOTOBKE
CBIPBEBBIX MAaTEPUAJIOB K METAJUTYPrU4€CKUM MPOLIECCaM IO MJIOTHOCTH..

0. CoBpeMeHHBIE TEXHOJOTHYECKHE MPOIECChl 3a pyOekoM B MOIATrOTOBKE
CBIPHEBBIX MAaTEPUAIOB K METAJUTYPrU4E€CKUM IIPOLIECCaM IO MOPO3HOCTH.

10. CoBpeMeHHbIE TEXHOJOIMUYECKHE MPOILECCHl 3a pyOeoM B IOATOTOBKE
CBIPBEBBIX MaTepUajIoB K METaJLITy prudeCKUM mporueccam 1o
ra30MpOHUIIAEMOCTH.

11. CoBpeMeHHbIE TEXHOJOIMUYECKHE MPOIECCHl 3a PyOekKOM B TOATOTOBKE
CBIPBEBBIX MAaTEPUAJIOB K METAJUIYyPrU4E€CKUM IMPOLIEccaM IO YTy OTKOCA.

12. CoBpeMeHHbIE TEXHOJOIMYECKHE IMPOILECCHl 3a pyOekoM B IOATOTOBKE
CBIPBEBBIX MAaTEPUAIIOB K METAJITYPIrMUECKUM IIPOLIECCaM IO YIjlaM BHEIIHETO U
HVTDEHHETQ TDEHUS




Ymets OLIEHUBATh YPPEKTUBHOCTH TEXHOJIOTUIECKUX [IpakTHyeckune 3aJaHNA:
IIPOIIECCOB MPH MPOU3BOACTBE PA3TUUHBIX [IpoBecTn 0030p JUTEpaTyphl MO OIEHKE A(PPEKTUBHOCTH TEXHOIOTMYECKHX
IIMXTOBBIX MaTEPUATIOB METAJTyPrHYECKOTO [IPOIIECCOB  MPH  IMPOU3BOACTBE  PA3IMUYHBIX  IIMXTOBBIX  MaTepUaIoOB
MIPOU3BO/ICTBA METaJUTypruuecKoro Mpor3BO/ICTBA: arjioMepaTa, OKaThIIIeH, OpUKETOB
CocTaBUTh AHHOTALUHU TIO BBISBICHHBIM HCTOYHUKAM
BEISIBUTH KITIOUYEBHIE CJIOBA B BBISBJICHHBIX UCTOYHUKAX
PazpaboTaTh TeCTOBBIE 3alaHUs [T YIITyOJIEHHOTO U3yUYeHUsl HanboJee
CyIIECTBEHHOU MH(POPMALIUH.
Bianers HaBBbIKAMH ONTUMU3ALHUUA TEXHOJIOTMYECKUX 3agaHus Ha pelieHHe 3a4a4 U3 NPO(PecCHOHAIBLHOM 00/1aCcTH

HPOLIECCOB

[To mpencraBneHHOI B 00pa30BaTeIbHOM MOpPTae METOIUKE BHIITOJHUTD PACUET
ONTUMU3ALMY TEXHOJIOIMYECKUX IPOLECCOB IIYTEM CHWKEHHUS YIECIBHOIO
pacxo/ia KOKCa yBEJIMYCHUEM COICPIKAHUS Keje3a B IIUXTE JOMEHHOU IEYH.
YBeJIn4YeHne CoAepKaHus JKene3a 00ecreynBaeTcs IpUMEHEHUEM OO0JIBIIEro
KOJIMYECTBA OKATBIIIEH COBMECTHO C arjIoMEpPaToOM.

IIK-2 cnoco0HOCTh NPUMEHSITh HHHOBAIIMOHHBIE MeTO/AbI PellIeHUs] HH:KEHEPHBIX 32124

3HaThb OCHOBHBIE ONPEACTICHUS U KITaCCUPHUKAIINIO IIepedyeHb TeOpeTHYECKUX BOIIPOCOB:
MEXaHUYECKUX, (PU3NYECKUX U JPYTUX CBOMCTB - MexaHunueckre CBOMCTBA METAJUIOB U CIIABOB M XapaKTEPUCTUKHU UX
METaJJIOB OIIpEACIIAIOUINE;
- dusnueckue, TEMIOBbIE, XMMUUYECKUE U JIP. CBOMCTBA METAJUIOB U CILIABOB
Ymets IIPUMEHITh HHHOBAL[MOHHBIE METO/IbI IpH peuieHun |[[IpakTudeckue 3aaHusi:
IIOCTABJIEHHBIX NH)KEHEPHBIX 33134 - MeToauku onpeaeneHrs BEIMYMHBI Oajia 3epHa METaJUIOB U CIUIABOB;
- MeTonuku BBIABIEHUS CTPYKTYPHBIX COCTaBIISIFOIINX;
- Meronuku onpenenenrs Haauuns HEMETAIUIMYECKUX BKIOYEHUN U T.I1.
Bnanets pELIEHNs HHXEHEPHBIX 3a7ja4 BBICOKOTI'O YPOBHS C 3agaHus Ha pelieHue 3a1a4 U3 NPO(PecCHOHAIBLHOM 00/1aCcTH

HCIOJIb30BAHNEM MHHOBALMOHHBIX METO0B
peLeHus

- BoiOpaTh MeTo/1 onpeziesieHus TBEPAOCTH IS CIUIaBa;

- OnpenenuTh pa3Mepbl 00pa3IoB ISl HCIIBITaHUS Ha OJJHOOCHOE PACTSIKCHHUS;
- OnpenenuTs NepeyeHb UCIIBITAHUN Ha TEXHOJOTMYECKHE CBOMCTBA MaTepuaia
U T.I1.

IIK-3 cnoco0HOCTh AaHAJIM3HPOBATH OCHOBHBIE 3aKOHOMEPHOCTH (Pa30BbIX PABHOBECHI M KMHETUKH NMpPeBpalleHNnii B MHOTOKOMIIOHEHTHBIX

CHCTEMAaX




3HaTh

- OCHOBHBIE 3aKOHOMEPHOCTH U SIBJICHUS Ha
KOHTaKTe MaTepHaja U paboyero MHCTpyMEHTa U
BIIMSIHUE UX Ha Ka4€CTBO MPOAYKLUU;

- Ha3Ha4YeHHUe, YCTPOUCTBO U paboTy MalIvH U
arperaToB METAJLUTyprUYECKOr0 MPOU3BOJICTBA;

- OCHOBHBIE I10Ka3aTeNIN HAJEC)KHOCTH U
JOJITOBEYHOCTH 000PYAOBAHHS METAJLTY PrU4ecKOro
IIPOU3BOJICTBA

[lepeyeHb TEOPeTHYECKUX BONMPOCOB:

- [IpuHUIMT pabOTHI OCHOBHOTO 000PYIOBAHHUS;

- HagexHocTh 1 10ATOBEYHOCTH 000PYAOBAHHS;
U T.IL

Ymets - OPUEHTHUPOBATKLCS B BEIOOpE 000pyaoBaHus uHMi ([IpakTHYecKHe 3a1aHus:
COBMEIICHHBIX MpoueccoB MUM st npou3BoCcTBa |- Biagest OCHOBHBIMU TEXHHUECKUMH XapaKTEePUCTUKAMHU OCYILECTBUTH BHIOOP
MeTaJula TpeOyeMoro COpTaMeHTa 1 KauecTBa, 000pYZIOBaHUS JUIsl IPOM3BOICTBA METallla COPTaMEHTa U KauecTBa,
- OLICHMBATh BJIMSHUE TEXHOJIIOTHYECKUX (pakTopoB |- Bianest 3HaHUAMU B 00J1aCTH BIMSAHUS TEXHOJIOTMYECKUX ITapaMeTPOB Ha
Ha XapaKTEePUCTHKH, PETIaMEHTUPYIOIINE KAUeCTBO [KauecTBO CTaJIH, OCYIIECTBUTH BEIOOP OCHOBHBIX TEXHOJIOIMUECKHX
YyryHa ¥ CTaJIi B nporeccax MUM; [1apaMETPOB;
- ONTUMHU3UPOBATH PEKUMBI IEPCIIEKTHBHBIX - [IpoBecTH ONTUMU3AIUIO TEXHOJIOTUYECKUX ITapaMeTpOB Mpoliecca
npoueccos MUM BBITJIABKH/KOBIIEBOM 00pabOTKH/pa3InBKy;
U T.IL
Brnanets METOZaM{ OCTAaHOBKH U MaTEMaTUYECKOTO 3ajaHuA Ha pelleHHe 32/1a4 U3 NPodecCHOHAIBLHON 001acTH

ONHMCaHUs COBMEIIEHHBIX TEXHOJIOTUN
MEPCIIEKTUBHBIX MPOLIECCOB IPOU3BOJICTBA YYyT'YHA U
cTanu

[ Ipeay1oKUTh BapUaHThl BHEAPEHUS COBMEILICHHBIX IIPOLECCOB B PaMKax
COOCTBEHHBIX HAYUHBIX HCCIEIOBAHUIN




0) Ilopsinox npoBeaeHHs] MPOMEKYTOYHOH aTTeCTALMH, NMOKa3aTeJld W KPHUTEPHH
OLICHMBAHMUS:

O0s3arenbHOM POPMOIT OTUETHOCTH CTYCHTA-TIPAKTUKAHTA SBISETCS MICbMEHHBIN OTYET.

Bun arrecranuu mo utoram MpakTHKU — 3a4€T C OIEHKOM, KOTOPBIA MPOBOIUTCS B hopMe
cocTaBIeHUS M 0(OPMIICHHS OTYETa, a TAK)KE 3aIlIUTHI OTYETA.

[lo OKOHYAaHMM NIPAKTUKM AaCIUPAHT B TEUYEHHE / JHEH JOJDKEH CIaTh OTYETHYIO
JOKYMEHTALUIO PYKOBOAUTEIIO IPAKTUKHU.

Ha ocHoBaHMM mNpenOCTaBICHHBIX ACHUPAHTOM OTYETHBIX JOKYMEHTOB BBICTABIISAETCS
OLIEHKA «OTJIIUYHO», «XOPOIIO», «YJIOBIECTBOPUTEIBHO», «HEYIOBIECTBOPUTEIIBHO», KOTOpAs
(buKcHpyeTcss Hay4YHBIM PYKOBOAMTEIEM B aTTECTAIlMOHHOW BEIOMOCTH, 3a4ETHON KHUXKKE U B
VMHIMBUIyaJIbHOM IJIAHE ACIIMPAHTA.

IToka3zaTenu U KpUTEPUU OLICHUBAHUS:

— Ha OLIEHKY «OTJIH4YHO» (5 0ayuioB) — o0y4aromuiics MpeacTaBiIseT OTYET, B KOTOPOM B
MIOJTHOM 00bEME PAaCKPBITO CO/IepKaHUE 3aJaHNsl; TEKCT H3JIaraeTcsl Mocie0BaTeIbHO U JJOTMYHO
C MIPUMEHEHUEM aKTyaJIbHBIX HOPMATUBHBIX JIOKYMEHTOB; B OTUETE JaHAa BCECTOPOHHSS OLIEHKA
IIPAKTUYECKOI0 MaTepuasa; HCIOIb3YeTCs TBOPYECKMM MOAXOA K PEIICHUIO MPOOJIEMBI;
cOpMyIHpPOBaHBl 3KOHOMUYECKH OOOCHOBAaHHbIE BBIBOABI M mpeaioxeHus. Otuer
COOTBETCTBYET IPEABbABIAEMbIM TPEOOBAHUAM K O(OPMIICHHIO.

Ha 3amure oby4aromuiics 1eMOHCTPUPYET CUCTEMHOCTh U TIIyOMHY 3HAHUH, MTOJTyYEHHBIX
IpU TPOXOXKACHUU TPAKTHKU; CTHIMCTUYECKH TPAMOTHO, JIOTMYECKH IMPABHIIBHO H3Jaraet
OTBETHl Ha BOMPOCHI; JaeT WCUEPIBIBAIONIME OTBEThl Ha JIOTMOJTHUTEIHHBIE BOIMPOCHI
MpernoaaBaTelis; Crioco0eH 0000IINTh MaTepral, cAelaTh COOCTBEHHBIE BBIBOIBI, BEIPA3UTH CBOE
MHEHUE, MPUBECTH WILTIOCTPUPYIOLIUE TIPUMEPHI.

— Ha OLEHKY «Xopoumo» (4 Oamna) — oOydaromuiicss MpeAcTaBisieT OTYET, B KOTOPOM
COJIEP’KAHUE PACKPBITO IOCTATOYHO MOJIHO, MaTEpUal U3JIaraeTcs ¢ NPUMEHEHUEM aKTyaJIbHBIX
HOPMAaTUBHBIX JIOKyMEHTOB, OCHOBHBIE IIOJIO)KEHHUS XOpOILIO IPOAHAIN3UPOBAaHBI, HWMEIOTCS
BBIBOJIBI U DKOHOMUYECKH OOOCHOBaHHbBIE NPEUIOKEHHUA. OTYET B OCHOBHOM COOTBETCTBYET
MPEIbABISEMBIM TPEOOBAHHSIM K O(OPMIICHHIO.

Ha 3ammre oOydvarommuiics IEMOHCTPUPYET IOCTATOYHYIO MOJHOTY 3HAHWNA B 0OBEMeE
nporpaMmbl MPAKTHUKHU, I[MIPU HAJIHAYHUKA JIMIIb HCCYHICCTBCHHBIX HETOYHOCTEH B H3JI0KCHUU
COACPIKAaHUA OCHOBHBIX W IOOHNOJHUTCIBHBIX OTBCTOB; BJIAACCT H€O6XOIII/IMOI>'I JJI1 OTBECTaA
TEPMHUHOJIOTHEHN; HEIOCTATOYHO IIOJHO PAaCKpbIBA€T CYILIHOCTb BOIPOCA; OTCYTCTBYIOT
WUTIOCTPUPYIOLINE PUMEPHI, 0000111at011ee MHEHUE CTYIEHTa HEOCTATOYHO YETKO BBIPAXKEHO.

— Ha OIICHKY «Yy/0BJETBOPUTEIbHO» (3 Oamna) — oOydaronIuiics mpeICcTaBisieT OTYET, B
KOTOPOM COJIep’)KaHHUE PACKPBITBI CIa00 M B HEMOJHOM O0bEeMe, BBIBOJBI IMPABHIBHBIC, HO
MPEIUIOKEHUST SBISIOTCS HEOOOCHOBAaHHBIMU. Marepuall u3Jiaraercs Ha OCHOBE HETOJIHOTO
NepevYHs HOPMATUBHBIX JIOKYMEHTOB. IMeroTcst HapymeHust B 0pOpPMIICHUN OTYETA.

Ha 3amuTe oOyuaromuiicst 1eMOHCTpUPYET HEAOCTATOYHO OCIEA0BATENbHbIE 3HAHUS 10
BOIIPOCAM IMIPOrpPaMMbl IPAKTUKH; UCIOJIB3YET CIELHUAIBHYIO TEPMHUHOJIOTHIO, HO JOIIyCKaeT
OMMOKK B ONPEACICHUUM OCHOBHBIX IOHATHIH, KOTOpBIE 3aTPYAHSETCS HCIPABUTh



CaMOCTOSITENIbHO; IEMOHCTPUPYET CIIOCOOHOCTh CAMOCTOSITENILHO, HO HE IIyO0KO, aHAIU3UPOBATh
MaTepHuall, PacKpbIBAaCT CYIIHOCTh pellaeMoil MpoOJeMbl TOJIBKO NMPH HABOAALIMX BOINPOCAX
[IPENOAABATEIIA; OTCYTCTBYIOT UIUIFOCTPUPYIOLIUE IIPUMEPBI, OTCYTCTBYIOT BBIBOJIBI.

— Ha OIICHKY «Hey/10BJIeTBOPHUTEIbHO» (2 6aia) — 00y4aromuiics MpeICTaBIIseT OTYET, B
KOTOPOM COJIep’KaHHE PACKPHITHl cJab0 M B HEMOJHOM O0BEME, BBIBOJABI U IPEIIOKECHUS
ABIISIIOTCSL HEOOOCHOBAaHHBIMH. Marepuan wu3jaraeTcs Ha OCHOBE HEMOJHOTO IepedHs
HOPMAaTHUBHBIX IOKyMEHTOB. VIMetoTcst HapymieHust B opopmiieHun otyeta. OTYeT ¢ 3aMeUaHusIMU
IpernoiaBaTessi BO3BpaIlaeTcs o0ydyaromeMycss Ha J0paboTKy, M YCJIOBHO MJOMYCKaeTcs 0
myOIMYHOM 3aIUTHI.

Ha 3amure oOyyaromuiicst AeMOHCTpUPYET (pparMeHTapHbIe 3HAHUS B PAMKaX MPOTPaMMBI
NPAaKTUKW; HE BIAJEET MHHUMAJIBHO HEOOXOJUMON TEPMUHOJOTHEH; IOMyCKaeT TIpyObie
JIOTMYECKUE OIIMOKH, OTBeuYash Ha BOIPOCHI MPENOJaBaTeisi, KOTOPbIE HE MOXET HCIPaBUTh
CaMOCTOSATEIIBHO.

— Ha OLIEHKY «HEeY/I0BJIETBOPHUTEILHO» (1 06amr) — oOyyaronuiics: mpecTaBIseT OTUYET, B
KOTOPOM OYEHb CJIa00 pacCMOTPEHBI MPAKTHUECKUE BOMPOCHI 3aJlaHMsl, IPUMEHSIOTCA CTapble
HOPMATHUBHBIE JIOKYMEHTHI M OTY4ETHOCTb. OTYET BBINOJHEH C HAPYIICHUSMH OCHOBHBIX
TpeboBanuii Kk odopmieHuto. OT4eT ¢ 3aMEYAHUSAMHU IIPENoJaBaTeNsi BO3BpalaeTCs
oOyyaroniemycst Ha opabOTKy, M HE IOIYCKAeTCs A0 MyOJUYHOM 3alUThI.



