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1. llesu u 3212494 AU CIUILIHHBI

[enmu AMCIMTIUIMHBI 3aKJTFOYAIOTCS B CIICAYIOIIEM: - 3HAKOMCTBO C OCHOBHBIMH
METaJUTypTHYECKUMU TIPOIIECCaMU, HCTIOIh3yEMBIMH B IIPOU3BOACTBE YEPHBIX METAJIIOB; -
3HAKOMCTBO C COBPEMEHHBIMU TEXHOJIOTHUSIMHU TTOATOTOBKH U MTepepadOTKH
METaJUTyPTHUECKOTO CBhIPhS U arperaramu JiIs UX pean3alrii, HalpaBIeHUsIMA UX
COBEPIIICHCTBOBAHUS, B T.4. C TOUYKH 3PCHHS YKOJIOTUIHOCTH, () (HEKTUBHOTO
MCTIOIB30BAHMSI SHEPTOPECYPCOB M BOBMOKHOCTH 0€30TXOHOTO TIPOU3BO/ICTBA; -
3HAKOMCTBO C TEOPETHYCCKUMH OCHOBAMH U ONMMMCAaHUEM KOHKPETHBIX METAJLTYPTrUUYCCKIX
MPOIIECCOB, OCHOBAMH TEXHOJIOTHUECKHUX PAaCUe€TOB, BHIOOPA CHIPHSI U MOI00pa
000Opy/I0BaHUs1, OCHOBHBIX MTOKa3aTesei MponeccoB. 3a/1auu U3y4eHus: JUCIUTUIUHBL: -
dbopMupoBaHuE NpeACTaBICHUS 00 UCTOPUU PA3BUTHS YEPHON METAILTypTrUuu, MECTE U
3HAYEHUU TIPOU3BOJICTBA YEPHBIX METAIIJIOB B COBPEMEHHOM MUPE; - OPMUPOBAHHE
CUCTEMBI 3HAHUW 00 OCHOBHBIX MOHATHUAX, TEXHOJIOTHUYECKUX MPOIECCaX,
METAJUTypPTHUECKUX arperartax ¥ METO/IaxX OpraHU3aliHi METAJLTypPruIeCKOro
IPOU3BOJICTBA; - HOPMUPOBAHUE YMEHHI MPOBOUTH PACUETHI TEXHOIOTUUECKUX
apamMeTpOB METAJUTYPTHUECKUX TPOIECCOB; - (HOPMHUPOBAHUE HABBIKOB CAMOCTOSI TETHHOM
paboThl, OpraHU3alUK UCCIIEI0BATEILCKON PabOTHI.

Kparkoe conepxxanmne TUCUMILITHHBI

1. Beenenue. Mctopusi, COBpEMEHHOE COCTOSHUE M TEHACHIIUN PAa3BUTHS YEPHOU
Metaiuryprun. cropus passutusa Metamurypruu. COBpeMEHHbIE METOIbI IOy YEHUS
4yyryHa, crajiu u ¢eppociiaBoB. OObeKTUBHAS 00YCIOBIEHHOCTh MOSIBICHHUS
KOHBEPTEPHOT0, MAPTEHOBCKOTO U 3JIEKTPOCTAJIEIUIABUIBLHOTO cl10c000B. CTpyKTypa u
IPOAYKIIMS CTAJEIIABUIBHOTO MPOU3BOACTBA. IHTErprupOoBaHHbIE U MUHU3AaBOBI. PoJb
ANIEKTPOCTANEIIIABUIILHOTO CII0c00a Ha pa3HbIX dTanax pa3BUTHs. TeHACHIIMHU U
NEPCIEKTUBBI PA3BUTHS CTAJICITIABUIIBHOTO MPOU3BOACTBA. MECTO U posib CIEHUAIBHOM
anekTpoMeTautypruu. 2. CelppeBas 6a3a uepHoi MeTaTyprui. OCHOBHbIE MUHEPAJIbI,
KaueCTBO py/bl, 00€CIIEYEHHOCTh METAJUTYPrU4eCKUX MPEANPUATHH KeJle3HbIMH,
MapraHleBbIMH, XpOMOBBIMU pyAamMu. OCHOBHBIE MECTOPOXKACHUS YIIEH U
¢mrocooOpa3yromux. 3. [ToarotoBka chpbIx MaTepuaioB K miaBke. [loxyyeHue kokca,
KokcoBas Oarapes. [lonroroBka pyn k miaske. [[pobnenue, cenapanus, o0oraiieHue pyi.
[IpounsBoacTBo armomepara u okarsimen. [Iponeccesl, npoTeKkaromue npy CrieKaHuu
aroMepara 1 00kure okarbliiei. 4. Beimiapka uyryHa. YCTpONCTBO TOMEHHOM MeYu.
[Tpunuun padotel JoMeHHOMU neur. [Iporieccsl, npoTrekarone B JOMEHHOH IeUn.
BoccranoBneHnue xkeie3a, Mapraiia i KpeMHUS B JOMEHHOU nieuu. [loBeaenune npounx
a5ieMeHTOB B 1neuu. [Iponecchl makooopa3zoBaHust B JOMEHHOU neun. UHTeHcuukanus
JIOMEHHOM T1aBKU. BeimnaBka yriepoauctoro ¢peppomapraiiia B JOMEHHOU MevH. S.
TexHonmoruu 6€CKOKCOBOTO MPOU3BOICTBA YyTyHA U CTa. BHe1oMeHHOE MPOU3BOJCTBO
yyryHa. COREX-npouecc. ITpouieccbl npsMoro mory4yeHust METAJUTMYECKOTO JKelie3a U3
pynsl. [Iporieccst MIDREX, HILL. 6. ®eppocmuiassl. Haznauenue. CriocoObl moydeHusI
¢deppocmiiaBoB. PynoBoccranoButenbHble U paduHUPOBOUHBIE neun. [lomyuenue
beppocunuius, heppoxpoma, (peppomapraniia B pyJJOBOCCTAHOBUTEIIbHBIX MeYax. 7.
ITpousBoactBo cramu. O6mue ceenerns. CopTaMeHT BBIILIABIIIEMOM cTainu. Mcxomabie
MaTepuaisl s BeitutaBku cranu. Yyrys. Jlom. [llnakooOpasytontue. [Ipoune marepuais.
TpeboBanus K UCXOHBIM MarepuaiaM. [loarotToBka MeTa/IOMIMXTHI K IJIaBKE. 8.
BrinnaBka cranu B kuciopogHoM koHBeprepe (KK). YerpoiicTBo u npuHimn nencTBus
KK. Ucrounuk temia B KK. Xumnueckne peakunu, nporekaromue B KK.



B3anmopelicTBue CTpyu ra3a ¢ METaJUIMYECKUM paciiaBoM. M3MeHeHne cocTaBa MeTala
U 1IJ1aKa 10 X0y npoayBku. OCOOEHHOCTH Mpolecca ¢ JOHHOW U KOMOWMHUPOBAHHOM
npoayBkoid. OCOOCHHOCTH Tiepeieia BaHAUNCOIEPXKAIIUX YYTYHOB. YIIPaBJICHHE
KOHBEPTEpHOM I1aBKOH. 9. BriiaBka cranu B AyroBbix cTanemiaBuwibHbIX meyax (JCIT).
Harpes meramna snexrpuueckont gyrou. [imazmennas nyra. [lmasMoTpoHbl. YCTpOMCTBO
COBPEMEHHOM TyTOBOM craneriaBuibHol neun. Ocobennoctu koHcTpykimu JICIT Ha
noctostHHOM Toke. Matencuduxanus mnasku B JICII. TexHonorus BeITIaBKu
nonynpoaykra B JICII. Ilepennas nerupoBannbix orxoa0B B JICII. 10. Bueneunas
o0paboTka cranu. Heo0XoquMoCTh pa3eieHus: 3TaroB BbIILUIABKU U IOBOAKHU cTanu. [lenu
BHeneuHou 00paboTku. OOpadoTKa cTajiv razaMu, BAKYYMOM U CHHTETUYECKUMU
nuiakamMu. Arperarbl BHeneuHoi o0pabotku. KoBui-nieub. YcTraHoBKa BaKyyMHOM
nerazanuu. LlupkynsuuonHsiii Bakyymarop. KomOuHupoBannbie ycranoBku. 11. PaznuBka
cranu. Pa3nuBka B u30kHULBI. CTPOEHUE CIUTKA CIIOKOWHOW U KUITSALLIEH CTAJIH.
HenpepriBHas pa3znuBka ctanu. MamHbl HENPEPBIBHOM pa3inuBKu ctanu, Buasl MHJI3.
CoBmenieHue pa3ivBKU U MPOKATKU. JIuTeitHo-npokaTHble Moaynu. 12. CnenuanbHas
anekTpoMeTamutyprus. Lenu u 3agaun. DneKTponuiakoBelil neperiaB. AJAUTUBHbBIC
TEXHOJIOTMU B METAJLTYPTHH.

2. Komnerenuuu odyuyarwmerocsi, opmMupyembie B pe3yJabTare 0CBOCHUS
AUCUMILTHHBI

[TnaampyemMble pe3yabTaThl OCBOCHUS [Tnanaupyemblie pe3yabTaThl
OIT BO (kommnieTeHIInN) OOy4eHUs 110 TUCHUTUTHHE

3HaeT: CTPYKTYpy HHTETPHUPOBAHHOTO
MPEIPUSTHS, B3AHMOCBS3U TEXHOJIOTHI U
000pyIOBaHUS JJISl IPOM3BOJICTBA YEPHBIX METAIIOB
OIIK-3 CriocoOeH y4acTBOBaTh B YIPABICHUN  [YMeeT: Y4acTBOBaTh B YIIPABICHUH
podeCCUOHATBLHON IeITETbHOCTBIO, HCTIONB3YS  [TpodecCHoHaNBHOM NEATeTbHOCTHIO
3HaHUS B 00JaCTH MPOEKTHOTO MEHE/KMEHTa  [METAJUTypru4eCKUX MPeAnpusTUni
NmeeT nmpakTudeckuii onbIiT: OpraHusanuu u
VIIPABJICHUH JIEITEIbHOCTH METAJLTYPruYeCKIX
arperaToB

3HaeT: MeTopl MPOBEICHUSI U3MEPEHUIN U
HaOMIOACHUH IPU MIPOU3BOJICTBE YEPHBIX METAJIIOB
'Ymeet: [IpoBonuTh U3MEpEeHUS M HAOTIONCHHS
TCXHOJIOTUHN HpOI/I3B0£[CTBa ayr YHa U cTalin

Nmeet npaktuueckuii onbIT: OOpaboOTKH U
HpeI[CTaBHeHI/IH E)KCHCpI/IMeHTaJIBHBIX JAaHHBIX
MPOIIECCOB MPOU3BOJICTBA YEPHBIX METAIIIOB

OIIK-4 CnocobeH npoBOIUTh U3MEPEHUS U
HaOmtozieHus B cepe npodeccuoHaIbHOM
JesITeIbHOCTH, 00pabaThIBaTh U MPEICTABIAT
OKCTIEPUMEHTAIBHBIC JaHHBIC

3HaeT: 0CHOBHOE 000pyAOBaHUE AJIsl IPOU3BO/ICTBA
OIIK-7 CnocobeH aHaIM3UpOBaTh, COCTABIATh U [dyT'YHA U CTaJlM, UX KJIACCU(PUKALINIO, TEXHOJIOTUU
NPUMEHSTh TEXHUYECKYIO JTOKyMEHTAIIHIO, MPOM3BOJICTBA YYT'YHA U CTallU
CBSI3aHHYIO C NMPO(heCcCHOHATIBHOM JIeSTeNbHOCTHIO, BYMEET: aHAIM3UPOBaTh, COCTABIATH U IPUMEHSTh
COOTBETCTBHUH C JACUCTBYIONIMMHA HOPMAaTHBHBIMH [TEXHHYECKYIO TOKYMEHTAITUIO
JOKYMEHTaMHU METaJTyprudecKoi oTpaciu MeeT MpakTUYeCKUi OMbIT: paboThI ¢
TEXHOJIOTHUECKUMHU HHCTPYKITHSIMH

3HaeT: COBPEMEHHBIE IPOrpaMMbl MOJIEIUPOBAHUS
OIIK-8 CrnocobeH MoHMMAaTh MPUHLUIIBI PA0OTHI  [IPOLIECCOB MPOU3BOJCTBA YEPHBIX METAIJIOB
COBPEMEHHBIX MHPOPMAIIMOHHBIX TEXHOJIOTUI U |YMEeT: MOIETUPOBaTh MPOLIECCHl MPOU3BOJCTBA
MCIIOJIb30BaTh UX JUIsl pEIICHU 3a/1a4 CTaJI¥ B KUCJIOpOIHOM KoHBepTepe, B JICII
npo(eCCHOHAIBHON AEATENBHOCTH lIMeeT MpakTUYECKUN OMBIT: MOACIUPOBAHUS
[IPOLIECCOB MPOU3BOACTBA CTAIU B KUCIOPOAHOM




|K0HBepTepe, B JICII

3. Mecro nucuunimnnbl B ctpykrype OII BO

[TepeueHp npeanIecTBYOMUX JUCIUIUINH,
BUJIOB pabOT y4eOHOro MmjiaHa

[lepeueHs mocaenyOMMX AUCIUTLINH,
BUJIOB paboT

1.0.08.01 Anrebpa u reomerpus,

1.0.13.03 KommbroTepHas rpaduka,

1.0.12 Nudopmaruka u mporpaMMHpOBaHUE,
1.0.18 MarepuanoBeneHue,

1.0.31 Hayuno-uccnenoBarenbckas padora,
1.0.13.02 UnxenepHas rpaduka,

1.0.17 Metpouorus, cTaHAapTU3aLUs U
cepTuduUKaIms,

1.0.16 Jletanu MamivH U OCHOBBI
KOHCTPYHUPOBAHUS,

1.0.21 TennomaccooOMeH B MaTepuaiax u
Mporeccax,

1.0.15 ConpoTHBiieHHE MaTepHalIoB,

1.0.08.02 MareMaruuecKuM aHaIN3,

1.0.13.01 HaueprarenbHas reomeTpus,
1.0.08.03 CnenmnanpHbIe TT1aBEl MAaTEMaTHUKH,
Y4ueOHast MPaKTHUKa, HAYYHO-HCCIIEI0BATENbCKAs
paboTa (Tmoy4eHrne NepBUUHbBIX HABBIKOB HAYYHO-
MCCIIeIOBaTEIbCKOM paboThl) (4 cemecTp)

1.0.26 Metonpbl 1 cpecTBa KOHTPOJIS KauyecTBa
METaJUIONPOTYKIINH,
1.0.07 DxoHOMUKA U YIIPABIEHUE HA NIPEANIPUATHH

Tpe6OBaHI/I$I K «BXOIHBIM» 3HAHUAM, YMCHUAM, HABbIKAM CTYIACHTA, HGO6XOI[I/IMI)IM
IIp1 OCBOCHHUHU I[aHHOI\/JI JAUCHUITIINHBI 1 HpI/IO6peTeHHLIM B PC3YyJIbTAaTC OCBOCHUA

NpCAMICCTBYIOINUX JUCIHUILINH:

Jucrumimna

TpeboBanus

1.0.08.03 CoenuanpHble TIaBbl MATEMATUKHA

3HaeT: 0a30BbIE MOHATHSA, HEOOXOANMBIE IJIS
peIIeHus 3a/1a4 TEOPUH BEPOSITHOCTEN U
MaTeMaTHY€CKOM CTaTUCTHKU, OCBOCHUS IPYTUX
TUCIUILTAH ¥ CAMOCTOSTEILHOTO IPUOOpETEHUS
3HAHWI; ICTOYHUKHU CAMOCTOSITEIbHOTO MTOJTYYEHHUS
HOBBIX 3HAHUH 0 MaTeMaTHYSCKUM JUCIUILINHAM,
OCHOBHBIE MOHATHUS ONEPALIMOHHOTO UCUHUCIICHUS,
rapMOHHYECKOTO aHaJIN3a, Teopun QyHKITUI
KOMILIEKCHOTO TTIEPEMEHHOTO, CIIOCOOBI aHaJIn3a
TAHHBIX C IPUMEHEHUEM TEOPUH BEPOSTHOCTEN U
MaTeMaTUUECKON CTaTUCTUKH YMEET: HCCIIEIOBATh
MaTeMaTHYeCKUE MOJIEIIM Ha OCHOBE OOBEKTOB
TEOPUHU BEPOATHOCTEH U MaTEMATHYECKOM
CTaTUCTUKH, IPUMEHATh MATEMaTUYECKUE MOHATHS
Y METOJbI PU PELICHUH MPUKIIAIHBIX 3a]1a4,
AQHAJIM3UPOBATH IAHHBIE C TPUMEHEHUEM TEOPUU
BEPOSITHOCTEN U MAaTEMATUYECKON CTaTUCTUKHU
VMeeT mpakTUYEeCKUI OMBIT: IPeoOpa30BaHUs
NaHHBIX, TTPEICTABICHHBIX B BUJIE 0OBEKTOB TEOPUU
BEPOSATHOCTEN U MAaTEMATUYECKOM CTaTUCTUKU,
BIIQJICHUS MaTeMaTHUEeCKUMHU METOJaMHU JIJIs
pelIeHus 3a/1a4 MPOU3BOICTBEHHOTO XapaKTepa;
METOAAMU MOCTPOCHUSI MATEMATHYECKON MOJIEIIN




npodecCHOHANBHBIX 33/1a4 U MHTEPIPETAIUN
MOJIyYEHHBIX PE3yIbTATOB, IPUMEHEHUS TEOPUN
BEPOSATHOCTEN U MAaTEMATUUYECKON CTaTUCTUKHU

1.0.12 Nudopmaruka u mporpaMMHpOBaHUE

3HaeT: crnocoObl MOMy4YeHus: U 00paboTKU
nHGOpPMAIH U3 PA3TUYHBIX HCTOYHUKOB;,
OCHOBHBIE TEXHUUECKHUE CPEACTBA IPHEMA
npeoOpa3oBaHus U nepeaayu nHpopMaluys;,
COBPEMEHHBIE TPOrPAMMHBIE POIYKTHI ,
MOCJIEI0BAaTEIFHOCTh U TPEOOBAHUS K
OCYILECTBJIICHUIO TIOMCKOBOM U aHAJTUTUYECKOU
NeSTEIbHOCTH JIJIS1 peLIeHUs] TOCTaBICHHBIX 3a/1a4
Ymeet: paboraTh ¢ HHpOpMAaIen B 1I100aIbHbBIX
KOMITBIOTEPHBIX CETSAX, UHTEPIPETUPOBATD,
CTPYKTYypUpOBaTh U 0(OpMIISITH HH()OPMAIIHIO B
TOCTYITHOM JJIsl APYTUX BHUJIE;, y4aCTBOBATh B
POEKTUPOBAHUH TEXHUYECKUX 0OBEKTOB, pabOTaTh
C KOMITHIOTEPOM KaK CPEJICTBOM 00pabOTKH U
yrpasiieHus: nHpopmanueit Fimeer npakTuyeckuit
OTIBIT: pabOThI B COBPEMEHHBIX MTPOIPaMMHBIX
NpPOIYKTax, paboThl ¢ OCHOBHBIMH CITIOCOOAMHU U
CpeICTBaMH MOIYUYEeHHSI, XpaHEHUs, IepepadoTKI
UH(OpMaIH, pabOThl B COBPEMEHHBIX
POrpaMMHBIX IPOIYKTaX, pabOThl C KOMIIBIOTEPOM

1.0.16 Jleranu MalyH U OCHOBBI KOHCTPYUPOBaHUS

3HaeT: mpaBmiia 0pOPMIIEHUSI KOHCTPYKTOPCKOM
nokymeHTtauu B coorBetcTBin ¢ ECK/I,, ocHOBHBIE
METOJIBI PACYETOB Ha JIOJITOBEYHOCTh MAIIUH U
KOHCTPYKIM, TPEHUE U U3HOC Y3JI0B MAIlIUH.,
KJIaCCU(PHKAIMIO, THITOBBIC KOHCTPYKIIUH, KPUTCPUH
paboTOCIIOCOOHOCTH U HAJIS)KHOCTH JIeTajeil u
y3JI0B MAIllMH; TPUHIIUIIHATIBHBIC METO/IBI pacueTa
10 3TUM KPUTEPUSM YMEET: BBIIIONHATH U YUTAThH
YePTEXKH U JPYTYI0 KOHCTPYKTOPCKYIO
TTOKyMEHTAINIO, IPOBOJUTH PACUETHI JeTanel
MAIIHH ¥ YJIEMEHTOB KOHCTPYKIIMI
QHAJTMTUYECKUMH BBIYMCIUTEIEHBIMI METOJAMHU
NPUKIIAIHON MEXaHUKH, KOHCTPYHUPOBATH AIEMEHThI
MaIlIfH ¥ KOHCTPYKLHUH C y4eTOM 00ecCTIiedeH st
POYHOCTH, YCTOMIMBOCTH U JIOJITOBEYHOCTH,
KOHCTPYHPOBATh y3JIbI MALIIMH ¥ MEXaHNU3MOB C
YYETOM M3HOCOCTOHKOCTH, TPOBOAMUTH PACUEThI
neraneil MalivH U 3JIEMEHTOB KOHCTPYKILIUI Ha
OCHOBE METOJIOB TeOpHH yrpyroctu. Mimeer
NPAaKTHYECKHUH OIBIT: IPUMEHEHUS
MaTeMaTHIeCKOTO U KOMITBIOTEPHOTO
MOJICITUPOBAHUS] MEXaHHYECKUX CUCTEM H
MPOIIECCOB, BBIOOPA MaTepHajIOB MO KPUTEPHSIM
POYHOCTH, TOJITOBEYHOCTH, H3HOCOCTOUKOCTH,
[PacyeToOB aHATUTUYECKUMH METOaMH TIPUKIIATHON
MEXaHUKH JIeTajell MalluH 1 YJIEMEHTOB
KOHCTPYKIIMI

1.0.08.02 MaremMaTiu4eCcKUNA aHaIn3

3HAET: OCHOBHbIE MAaTEMaTHUYECKUE METO/IBI ,
OCHOBHBIE MaTEMAaTUYECKHE METO/Ibl, IPUMEHSIEMbIE
B MCCJIEZIOBAHUH ITPO(ECCUOHAIBHBIX IPOOIIEM,
METO/Ibl MaTEMaTUYECKOT0 aHAIN3a, IPUMEHIEMbIe
U1l IOCTPOEHUS U CCIIE0BAaHUS MaTEMaTHUECKUX

Mojiesell 00beKTOB MpodeccruoHaIbHON




e TEIIbHOCTH, OOBEKTHI MAaTEMATUIECKOTO aHAIIH3A,
MPUMEHSEMBbIE PU PEHICHUH TEXHUYECKHX 3a]1a4
‘YMmeer: MNpUHUMATh OGOCHOB&HHLIG 3KOHOMHNYCCKUEC
pEIIeHUs B Pa3IMYHBIX 00IACTIX
KHU3HCACATCIBbHOCTHU, UCITOJIB30BAaTh OCHOBHBIC
MaTeMaTH4eCKue TOHATUS B IpodeccuOHaNbHON
ACATCIIBHOCTU, MIPUMCHATH MCTO/IbL
MaTeMaTH4YEeCKOTro aHan3a /Ui MOCTPOCHUS U
NCCIICOJOBAaHUA MAaTEMATHYCCKUX MOﬂeﬂeﬁ,
QHAIM3UPOBATh YCIOBUE TIOCTABIEHHOM 3a/1auu ¢
LICJIBIO BBIABJICHUSA MPUMCHUMOCTH UMCIOIINXCA
3HAaHUW U YMEHH 11 ee pemeHus: meer
HpaKTI/I‘{eCKI/Iﬁ OIIBIT: pCHICHUA 3ala4 MCTOAaMHU
MaTeMaTHYEeCKOTO aHalln3a, PelIeHus 3a7a4
METOJAAMH MaTeMAaTUIECKOTO aHAJIH3a,
npeoOpa3oBaHus 0ObEKTOB MAaTEMaTHYECKOTO
aHaJIn3a, HaBbIKaMH CUCTCMAaTHU3allu I/IH(I)OpMaI_[I/II/I

1.0.18 MarepuanoBenenre

3HaeT: MaTepuabl A1 U3AEIUNA Pa3IMYHOTO
HA3HAYEHUS C yUYETOM SKCIUTyaTal[MOHHBIX
TpeOoBaHuUil , CBOMCTBA MAaTEPHAJIOB U CIJIABOB,
MaKpOCTPYKTypa MaTepHuajoB YMeeT: BbIOUpaTh

b dexTHBHBIE U Oe30TaCHbIe TEXHUYECKHE CPEICTBA
U TEXHOJIOTUH, IPUMEHSTH (PyHIaMEeHTaJIbHbIE
00IIenH)XeHEPHbIE 3HAHUS B MTPO(ECCUOHATBHOM
NeATETbHOCTH, AHATU3UPOBATh Ka4€CTBO
MarepuasoB MiMeeT mpakTH4ecKHii OnbIT: BbIOOpa
MaTEPHUAJIOB JUIS U3IEJIUN Pa3INYHOTO HA3HAYECHHUS C
Y4eTOM SKCIUTyaTallHOHHBIX TpeOOBaHUH,
VCITOJIB30BaHUS COOTBETCTBYIOIINX AUATPAMM U
CHPaBOYHBIX MaTepHuasoB, PaboTsl ¢
MaTepuaIoBeIYeCKUM 000pyI0BaHUEM

1.0.13.03 KommnbrotrepHas rpaduka

3HaeT: COBpeMEeHHbIE HH(POPMAITMOHHBIX
TEXHOJIOTUH U MPUKJIAJHBIE allllapaTHO-
MporpamMHebIe cpeacTBa, OCHOBBI MPOEKIIMOHHOTO
YEpUCHUS; IIPaBUJia BBIIIOJIHEHUS YEPTEKEN, CXEM U
SCKU30B M0 CIEUUATIBHOCTH; CTPYKTYPY U

o opMIIeHHE KOHCTPYKTOPCKOM, TEXHOIOTUYECKOM
TOKyMEHTAIIMU B COOTBETCTBUU C TPEOOBaHUSIMHU
CTaHAaPTOB., MPUHIUIIBI PAOOTH COBPEMEHHBIX
MH(GOPMAIIMOHHBIX TEXHOJIOTUN YMEEeT: peliaTh
Hay4HO-HCCIIEI0BATEIbCKUE 3aa4U IIPU
OCYIIECTBICHUH MPOGECCHOHATLHOMN IS TEIIBHOCTH
C IPUMEHEHUEM COBPEMEHHBIX HH(POPMALIMOHHBIX
TEXHOJIOTUW U MPUKJIAJHBIX anmnaparHo-
[IPOTPAMMHBIX CPEICTB, UATATh TEXHUYECKUE
YEPTEIKU; BHITTOIHITH 3CKU3bI JeTaneil 1 COOPOUHBIX
€IMHULL;, OPOPMIIATH TPOEKTHO-KOHCTPYKTOPCKYIO,
TEXHOJIOTUYECKYIO U TEXHHYECKYIO JOKYMEHTALINIO
B COOTBETCTBUU C TPEOOBAHUSIMU CTaHAAPTOB.,
MCITIOJI30BaTh KOMIBIOTEPHYIO TpaduKy st
pelieHus 3a1a4d IpodeCcCuOHAIBHOM IeATEeTbHOCTH
MmeeT npakTUYECKU ONBIT: UCIIOIB30BaHUA U
paboTHI C COBPEMEHHBIMU IIPOTPaMMaMH,
MOJIYYCHHS OTIPEICIICHHBIX TpaUuecKux MoJeei
[MPOCTPAHCTBA, OCHOBAHHBIX HA OPTOrOHAJIBHOM U

LHCHTPAJIbHOM NPOCHUPOBAHNHN; BBIITIOJTHCHHUA




rpaduuecKkux paboT, KOMIIBIOTEPHOU TpapuKu

1.0.08.01 Anrebpa u reoMmeTpus

3HAET: OCHOBHBIE METO/IbI PELIEHHS TUIIOBBIX 33134
TMHEHON anreOphl M aHAJIUTUYECKON T€OMETPHH,
METO/Ibl TMHEHHON alreOphbl U aHATUTHYECKON
reOMETPUHN, IPUMEHSAEMBIE JIJIS TIOCTPOCHUS U
aHaJIM3a MaTeMaTH4YeCKUX MOjieel 00bEeKTOB
npodeccroHaIbHOM IeATeTbHOCTH, O0BEKTHI
TMHEHHON anreOphl U aHAIMTHYECKON TeOMEeTpPHUH,
MIPUMEHSEMBIE IIPU PELICHUN TEXHUYECKUX 3a1a4
YMmeeT: BEIOUpPATh METOBI M aJITOPUTMBI PEILICHHS
3a/1a4 JINHEWHOU anreOphl U aHATTUTHIECKOM
rCOMETPHUH; UCIIONIB30BaTh MATEMATUYECKUH SA3BIK U
MaTEMaTHYECKy0 CUMBOJIMKY, IPUMEHSATH
W3y4YCHHbIE CBOMCTBA OOBEKTOB JIMHEHHOMN anreOpsl
Y aHAJIUTUYECKOW F€OMETPHUH JUIsl PELIEHUS 3a/1a4 C
[IPAKTUYECKUM COAEPKAHUEM, AaHAJIU3UPOBATh
YCJIOBHE MOCTABJICHHON 3a/1a49M C LIEJIBIO BBISIBICHUS
[IPUMEHUMOCTU UMEIOIIMXCS 3HAHUU U YMEHUH IS
€€ PEILICHHMS; MCII0JIb30BATh SA3bIK U CUMBOJIUKY
TMHENHHON anreOphl U aHAIMTHYECKOW TeOMEeTPUN
IUISI KCCTIeIOBaHMs CBOMCTB OOBEKTOB U3 Pa3IMUHbIX
oOnacteil gesrenbHOCTH VIMeeT npakTuyecKuit
OIBIT: METOIAMH PELICHUS 3a]1a4 JIUHEHHON
anreOpbl M aHAIUTUYECKOW T€OMETPHH, TIOUCKA U
OCBOEHMSI HEOOXOTUMBIX JIJISl pEeLICHUS 3a1a4U
HOBBIX 3HAHUH, BJIaJIc€T METOJaMH PELICHUS 3a]1a4
TMHEHON aireOphl U aHAIUTUYECKON T€OMETPHUH.

1.0.31 Hayuno-uccnenoBaresnbckas pabora

3HaeT: MpUOOPHI U METOMKH TPOBEICHUS
U3MEPEHUI TPU MPOBEIEHUH HAyYHbIX
WCCIIEIOBAHUHN, PUHIIUTIBI PA0OTHI COBPEMEHHBIX
UH(QOPMAILIMOHHBIX TEXHOJIOTHH, METOIUKY U
CIoCcOoOBI MOKMCKa HayYHOU HH(pOpMaluu B
UHTEpHETE, COBPEMEHHbIE MH()OPMAIIMOHHbIE
TEXHOJIOTHH YMEET: MPOBOAUTH U3MEPEHHUS U
HaOIIoIeHus, 00padaThIBaTh U MPEICTABIAThH
DKCTIEpUMEHTAJIbHBIC JAaHHBIE, UCTIOJIb30BaTh
COBpPEMEHHbIE HHPOPMALIMOHHBIX TEXHOJIOTUH ITPH
nposeneHnn HUP, nckare n ananm3npoBaTh
UH(OPMAIIIO, pelaTh HayuYHO-UCCIIEI0BaTEIbCKHE
3agaun Mimeer npakTUYECKU OMBIT: UCIIOJIb30BaHUSA
HCCIIEI0BATEIbCKOTO 000PYI0BaHUs, pabOTHI €
caritamu https://www1 fips.ru/ u
https://scholar.google.ru/, paboTsl Ha caifTax
https://elibrary.ru/ u https://www.scopus.com/,
NPUMEHEHHUs] IPUKJIIaIHBIX allapaTHoO-
MPOTPAMMHBIX CPEJICTB

1.0.21 TenmomaccooOMeH B MaTepuaiax u
mporeccax

3HaeT: OCHOBBI TEOPHUH TEINIOMACCOOOMEHA, 3aKOHBI
MEePEeHOCa, PeXKUMBI IBUKCHHS KUJIKOCTH M rasa,
DIIEMEHTBI TEOPUH TIOA00MS, OCHOBBI TETUIOOOMEHA
W3TydeHUEM, MEXaHHU3M TEILIO- U MaccooOMeHa, a
TAKIKC CBA3b Mem;[y 3TUMHU HpOHCCC&MI/I B
3aBUCHMMOCTH OT THJIPOAMHAMHYECKON 00CTaHOBKH
mporecca, TeIoPU3NICCKUe XapaKTePUCTUKH
paboUMX cpel; OCHOBHBIC 3aKOHBI IIEPEHOCA
TCIIJIOTHI TGHHOHpOBOIIHOCTI)IO, KOHBGKL[I/Ief/'I nu
W3Jy4EeHUEM; MaTeMaTHUECKUE MOJICITH MPOIIECCOB




TerIoo0MeHa (audepeHranbHble YpaBHEHUS
TEIUIONPOBOIHOCTH, MHTETPAIbHBIE YPAaBHEHUS
[paInaiMOHHOTO TEIUI000OMEHA, YpaBHEHUE
TeIIoTepe/iaun, ypaBHEHHE TETUIOBOTO OallaHca);
NPUHIHIIBI pacyeTa TEII00OMEHHBIX anmnapaToB
'YMeeT: UCTI0Ib30BaTh OCHOBHBIE MOHSATHUS, 3AKOHBI U
MOJIETTH TIPOLIECCOB TEIIO-MACCONEPEHOCa;
CHCTEMaTU3UPOBATh TETUIOBBIE U AU((y3NOHHBIC
MPOIIECCHI; MPOTEKAIOIINE B arperarax; MpoBOAUTh
TEOPETUUECKUI aHAJIN3 pealbHbBIX MIPOILIECCOB;
BJIaJICTh METO/IaMH pacueTa MpOIECCOB
TEIIOMaccoOOMeHa IPU PEIIeHUU KOHKPETHBIX
3a/a4 IBUKEHUS KUIAKOCTH U Ta3a,
TEIUIONPOBOIHOCTH, IIEPEHOCA KOTNYECTBA
NIBIDKEHUSI, TETJIa U BEIIeCTBA, MaTeMaTHYECKU
dbopMynHpoBaTh 3a/1a4uu TEIIONPOBOIHOCTH IS TEJN
MPaBIIILHOM (POPMBI; TPABIILHO BEIOUPATH U
onpenensaTh K03 PUIIMEeHTH TETII00OMEHa,
NPUMEHSTH PA3InYHbIE METO/IbI PEIICHHS 3a1a4
TerroooOMeHa MiMeet npakTHUeCKUi OTIBIT:
NPUMEHEHHSI METOJIOB SKCIIEPUMEHTA U pacueTa
TEIIOPHEPTETHUECKOTO 000PYI0BaHUSI IPU
peleHN KOHKPETHBIX 3aj1a4 B 001acTH
npodeccuoHaNbHOM 1eATeIbHOCTH, BIa/ICHUS
HaBBIKAMH pacueTa TeIUIOOOMEHHBIX aIapaToB;
pa3IMYHBIMU METOJIaMU PELICHHS 3314
CTallMOHAPHOW U HECTALUOHAPHOMN
TEIUIONPOBOIHOCTH JIs TEJ MPaBUIHLHON (OPMBI

1.0.13.02 UnxenepHas rpaduka

3uaet: [IpuHIMIIBI rpaduuecKoro n300pa>keHus
IeTaJIeN U y3J710B, OCHOBHBIE METO/bI MOJYUEHUS
N300paKeHUs, KITACCU(UKAIIMIO KOHCTPYKTOPCKOH
TOKyMEHTaluu U ocHOBHBIE nonoxeHus: 'OCTos
ECKJ] npu opopmiieHnn 4epTexxend pa3innyHOro
Tuna. Ymeer: UuTaTh ¥ COCTABIATH rpaduuecKyro U
TEKCTOBYIO KOHCTPYKTOPCKYIO IOKYMEHTAIIHIO B
COOTBETCTBUU C TPEOOBAHUSMU CTAHIAPTOB, YMETh
Ha TIPAKTUKE IPUMEHATH MMOTYYEHHBIC 3HAHUS U
HABBIKH, BBITIOJIHATH YEPTEXKH T€OMETPUUECKUX
dbopM ¢ HEOOXOAMMBIMH H300PAKEHUSIMU,
HAAMUCIMU, 0003HAUYECHUSIMU, paOOTaTh C
HOPMAaTHUBHBIM MaTepHUAJIOM MpH 0HOPMIICHUN
TEXHUYECKOM TOKyMeHTaluu. FMiMeer npakTuyeckuii
OTIBIT: TTOJTYYEHUS OTIPEICTICHHBIX TpauIeCcKux
MOJIEJIEN IPOCTPAHCTBA, OCHOBAHHBIX Ha
OPTOTOHAJIBHOM M IIEHTPAJIbHOM MPOEIUPOBAHNY;
BBITIOTHEHUS TpadUuecKux padoT, pereHus
WHKEHEPHO-TEOMETPUYECKHUX 3a/1a4, HABbIKAMU
0TOOpakeHUs MTPOCTPAHCTBEHHBIX (POpM 0OBEKTa Ha
MJIOCKOCTb.

1.0.17 Metposorus, cTaHAapTH3aLUsI 1
cepTudHUKaIHs

3HAeT: TEOPETUUECKUE OCHOBBI METPOJIOTHUH,
CTaHJApTU3AIMH U CEPTU(PUKALINU; OCHOBBI
oOecreueHns eAMHCTBA, OCHOBHBIE MOHATHUS B
00JIaCTH METPOJIOTUH, TEOPUU U3MEPEHHUIA;
OCHOBHBIE MpaBUjIa U CIIOCOOBI KOHTPOJIA U
M3MEPEHMSI TEIJIOTEXHUYECKUX ITapaMeTPOB

MCTAJLTYPIruidCCKOro mporn3BOACTBA, IMPUHIIUITBL




NEeNCTBUSI, YCTPOMCTBO TUIIOBBIX U3MEPHUTEIIbHBIX
npuOOPOB /JIst UBMEPEHUS U KOHTPOJISI OCHOBHBIX
apaMeTpOB TEXHOJIOTMYECKUX ITPOLIECCOB,
OCHOBHBIE MOJIOKEHUSI, TEPMUHBI U TPeOOBAHUS
Cuctembl MeHekMeHTa kadecTBa (MCO 9000:2005,
NCO9001:2000) YMmeeT: UCTIONB30BaTh CTAHAAPTHI U
Ipyrue HOpMaTUBHBIE IOKYMEHTHI TPHU OIICHKE,
KOHTPOJIE KauyeCTBa U3/AEIUI; MPEACTaBIATh
rpaduueckue U TEKCTOBBIE KOHCTPYKTOPCKUE
TOKYMEHTBI B COOTBETCTBUU C TPEOOBAHUSIMU
CTaHJapTOB, YCTAaHABIMUBATh HOPMbI TOYHOCTH
M3MEpEeHH U BEIOUpATh Cpe/iCTBAa U3MEPEHUS U
AQBTOMATHU3AIMH JIs1 pealn3aliy 3a1aHHbIX
GbyHKIMI 1 yTIpaBiIeHHUs METaJUTy prudeCcKuMu
npoleccaMu U 000pya0BaHHEM; BEIOUPATh CUCTEMBbI
U CXeMbI cepTu(UKay MPOAYKIINH, CIIEOBATh
METPOJIOTMYECKUM HOPMaM U MpaBUjiaM, BBITIOJIHSATh
TpeOOBaHUS HAIIMOHAIBHBIX U MEXKIYHAPOIHBIX
CTaHJAPTOB B 00JIACTH PO ECCHOHATBHOM
nesTeTbHOCTH ViMeeT mpakTUYeCKUi OTBIT: PabOTHI
Ha KOHTPOJIbHO-U3MEPUTEILHOM 000pYI0BaHUY;
M3MEpEHHsI OCHOBHBIX (PU3NYECKUX MTapaMeTPOB,
W3MEPEHHUS IJIEKTPUUECKUX U HEANEKTPUUECKUX
BEJIMUMH TUIIOBBIMH CPEACTBAMU U3MEPEHUIH,
[pabOTBI C HOPMATHUBHOM TOKyMEHTAIEH,
HAI[MOHAJILHBIMU U MEXIyHAPOTHBIMU CTaHAAPTAMU

1.0.13.01 HaueprarenbHas reoMeTpHUs

3HaeT: reoMeTpuyYecKre GUryphl U UX U300paKEHUS
Ha YepTekax B 3-X NPOEKIUAX, METOJIBI
MPOELUPOBAHUS T€OMETPUUECKUX QUryp Ymeer:
QHAJIM3UPOBATh, COCTABIIATH U IPUMEHSTH
TEXHUYECKYIO JOKYMEHTAIMIO U U300paKeHUs Ha
yepTexax B 3-X NPOEKIHIX, aHATU3UPOBATH POpMY
pEeIMETOB B HAType U Mo yeprexam Mmeer
MIPAKTUYECKHUM ONBIT: aHAIN3a POCTPAHCTBEHHBIX
00BEKTOB Ha YEpTEKax, PEIICHUs METPUUECKUX
3a1a4

1.0.15 ConpoTuBiieHrE MaTepuaioB

3HAeT: B3aMMOCBSI3b JAHHOMN JIUCLUIUIMHEI C
APYT'UMHA WHXXCHCPHBIMU AUCHUILIMHAMH,
TEOPETUYECKHE MOJIOKEHHS, JIEXKAIIUE B OCHOBE
pacueToB HA MPOYHOCTH, KECTKOCTD U
YCTOMUYHUBOCTD DJIEMEHTOB KOHCTPYKLIUN; BUIbI
[IPOCTOrO U CJII0XKHOTO COITPOTUBIIEHUS DJIEMEHTOB
KOHCTPYKIIMI; CYILIECTBYIOLIHUE METOIbI
CTAaHAAPTHBIX UCIBIT aHUN JJId OIIPEACIICHUA
MEXaHMYECKHUX CBOMCTB MaTepHUAJIOB; CYLTHOCTh
IMPOLICCCOB U SIBJIGHHP'I, BO3HHUKAIOMIUX ITPHU
ne(OpMHUPOBAHUH MaTEPHAJIOB; KJIACCHYECKUE
TCOPHU MMPOYHOCTHU U KPUTCPHUH IIJITACTUIHOCTHU
MarepualioB, METOABI pacyera Ha IIPOYHOCTD U
PKECTKOCTh CTE€PKHEBBIX KOHCTPYKLUH IIPH
pacTsKEHUHU-CKATUHU, KpYUYSHUH U U3rude, 061acThb
IMPUMCHUMOCTH MCTO0B pacdyeTa Ha MPOYHOCTb U
PKECTKOCTb YMEET: COBEpPLICHCTBOBATH CBOU 3HAHUS
Y HaBBIKM PacdyeTOB CTEPKHEBBIX KOHCTPYKLUH IPH
[IPOCTHIX BUJAX HArPY>KEHHUs B COOTBETCTBUU C

XapakTepPoM CBOEH podeccrnoHaIbHOM




e TEIbHOCTH, IPOBOAUTD PacyeThl HA IPOYHOCTb,
YKECTKOCTD U YCTOMYUBOCTB DJIEMEHTOB
KOHCTPYKIIMI; TOI0MPaTh U UCIIOJIb30BaTh
CIPaBOYHYIO JINTEPATYPY, HEOOXOIUMYIO JJIs
MpOBEICHHS HHXEHEPHBIX PAacueTOB; BEIOUpPATh U
[IPUMEHATH COOTBETCTBYIOIINE TEOPUH TPOYHOCTHU
[IPU IPOEKTUPOBAHUU U PAaCUETE JIEMEHTOB
KOHCTPYKLIM; IPOBOJUTD PACYETHI DIIEMEHTOB
KOHCTPYKIIMH TP MPOCTBIX U CIOXKHBIX BUJIAX
COINPOTHUBIICHUS], 4 TAK)KE B YCIOBHAX HUKIMYECKOTO
Y TMHAMUYECKOTO XapaKTepa HarpyKeHUs U3/1eIuil,
CTPOMTH IIOPHI BHYTPEHHUX CUIJIOBBIX (DAKTOPOB,
OTIpeIeNIATh HANPsDKEHHS U 1eopmanuu B pepmax,
BaJIax U OaJKax U pacCUMTHIBATh JAHHBIE HJIEMEHTHI
KOHCTPYKIMH Ha IPOYHOCTH U KECTKOCTb,
NPaBUIBHO BBIOMPATh PACUETHBIE CXEMBI JUIs
peallbHBIX KOHCTPYKIUH MMeeT nmpakTudeckuit
OTIBIT: PAOOTHI C HOPMATHBHOM JIOKyMEHTAIIUCH,
Kacarolleics pacyeTa Ha IPOYHOCTh U JKECTKOCTD
JIEMEHTOB KOHCTPYKLUH, IPOBEIECHUS NHKEHEPHBIX
[pacueToB Ha IPOYHOCTH U JKECTKOCTh 2JIEMEHTOB
KOHCTPYKIMH, pab0OTarouX Ha pacTsKEHUE U
C)KaTHe, C/IBUT, KpyUeHHUE, U3TH0; HaBbIKaMU
pacueTa 3JI€MEHTOB KOHCTPYKIHMH ITPU MPOCTBIX U
CJIOKHBIX BUJIaX CONPOTHUBIICHUS, B TOM YHUCIIE,
HaXOJAIIMXCS B YCIOBHAX LIUKIMYECKOTO MU
TMHAMHYECKOTO XapaKTepa HarpyKeHHUs 2JIEMEHTOB
KOHCTPYKIIMH; HABBIKAMU OIIPENEICHUS OCHOBHBIX
XapaKTEPUCTHK MPOYHOCTH, INTACTUYHOCTH U
YIPYTOCTH MaTepUajIoB, pacyeTa Ha MPOYHOCTb U
YKECTKOCTh CTEPIKHEBBIX KOHCTPYKIUM, TPUMEHEHUS
CTaHJAPTHBIX METOJIOB PacyeTa Ha IPOYHOCTH U
PKECTKOCTh CTEP’KHEBBIX KOHCTPYKIUI NTpU
PEIIEHNN KOHKPETHBIX MH)KEHEPHBIX 3a]1a4

YdeOHast MPaKTHUKa, HAYYHO-HCCIIEI0BATEIILCKAs
pabora (rmoyiydeHre NePBUYHBIX HABBIKOB HAYYHO-
HCCIIe0BaTeILCKOM paboTh) (4 ceMecTp)

3HaeT: crocoObl aHaIM3a Hay4YHOUH nH(popMaluu u
TTAaHHBIX, IPUHLUIIBI PA0OTHI COBPEMEHHBIX
MH(GOPMAITMOHHBIX TEXHOJIOTUN, COBpEMEHHbBIE
UH(QOPMAITMOHHBIE TEXHOJIOTUHU B HAYYHO-
MCCJIEI0BATEILCKON paboTe, METO b
MOIETUPOBAHUS (PUZNUECKUX, XUMHUUECKUX U
TEXHOJIOTMYECKHX MPOLIECCOB YMEET: MPOBOIUTH
NEPBUYHBIN aHATIN3 NOJTYUYEHHBIX PE3yJIbTaTOB,
MPEICTaBISTh PE3YIbTaThl, A€aTh BHIBOJIBI,
COCTaBJIATh U OOPMIIATH OTYETHI, HCIIOIB30BATh
COBpEeMEHHbIE HH()OPMALIMOHHBIX TEXHOJIIOTUU TIPU
nposenennu HUP, pemars HaydHO-
MCCIIEIOBATEIbCKUE 3aa4H, BBIOUPATh U IPUMEHSITh
COOTBETCTBYIOLLIME METO/IbI MOAEINPOBAHUS
bu3NYECKUX, XUMUYECKUX U TEXHOJIOTHYECKHUX
rporeccoB Mmeer npakTU4eCKUii OIBIT:
oopMIIeHHs JOKYMEHTAIMH B COOTBETCTBUHU C
TpeOOBaHUSAMH I'OCT; pelIeHus MpodeccnoHaIbHBIX
3a/1a4 B 001aCTH METAJTypruu U
METaII000pabOTKU C UCHOIb30BAHUEM
MH(GOPMAITMOHHBIX TEXHOJIOTUN U MPUKIIAIHBIX

I[MPpOrpaMMHBIX CPCACTB, paGOTLI ¢ caiTamu




https://wwwl.fips.ru/ u https://scholar.google.ru/,
NPUMEHEHHUS IPUKJIIAIHBIX alllapaTHoO-
[IPOrPaMMHBIX CPEJICTB B HAy4YHO-
MCCJIEI0BATEILCKON paboTe, BHIOOpA U IPUMEHEHUS
COOTBCTCTBYIOIIUX MCTOA0OB MOACIIUPOBAHHUA
(GU3NIECKUX, XUMHUYECKUX U TEXHOJIOTUIECKIX
MpOIIECCOB

4. O0béM 1 BUIBI YUeOHOIl padoThI

OO6m1as TpyA0€MKOCTh JUCHUIUIMHBI cocTaBisieT 3 3.¢€., 108 4., 12,5 4. KOHTaKTHOM
paboThI

Pacrnipenenenue o cemectpam
Bcero B yacax
Bun yuebHoM paboThI
4acoB Homep cemectpa
7

O6mast Tpy10EMKOCTh AUCIIUTUIMHBI 108 108
AyoumopHvie 3auamusi: 12 12

Jlexuuu (JI) 8 8

[IpakTudeckue 3aHATUS, CEMHUHAPHI U (HITN) IPYTHE BHUIBI 0 0
aynuTopHbIX 3aHsaTHil (I13)

Jlabopatopusie pabotsl (JIP) 4 4
Camocmosmenvuas paboma (CPC) 87,5 87,5

C IPUMEHEHUEM JIUCTAHIIMOHHBIX 00pa30BaTEeIbHBIX 0
TEXHOJIOT Ui

[ToaroToBka K 3K3aMeHy 37,5 37.5

[ToaroroBka K MUCHMEHHBIM OMPOCAM 110 OCHOBHBIM 75 25
pazaenaM JUCIUILTIHBI

[ToaroroBka k 3anute J1a00pPaTOPHBIX padOT 25 25
KoHcynbTanum u mpoMexXyTodHas aTTecTalus 8,5 8,5
Bun koHTpOs (3aueT, aud.3auet, IK3aMeH) - JK3aMEH

5. ConeprxkaHue TUCUHMILIIMHBI

No O0beM ayTUTOPHBIX 3aHATHH 110 BHIAM
pa3z(_ena HanmeHnoBanue pa3aenoB IUCHUILIMHbI B yacax
Bcero JI I13 JIP
1 Beenenue. [Iponykuus u ceipble MaTepHabl YEPHOU 1 1 0 0
METaJTypruu
2 [Meramnyprus yyryHa 3 1 0 2
3 |@eppocmiaBbl 1 1 0 0
4  |Merautyprus ctaiu 3 | 0 2
5 Buerneunoe paguHUpOBaHHUE U JOBOJIKA MOTYNPOIYKTA. 5 ) 0 0
PasnuBka cranu
6 |CnennanbpHasi METAJITYpIUs 2 2 0 0
5.1. Jlekuun

| No | No | HanmeHoBaHMe WM KpaTKoe CoepKaHue JIEKIIMOHHOTO 3aHTUS | Kon- |




JICKITUH|pa3aciia) BO
qacoB

3HaueHNE U Ha3HAYEHUE )Kele3a, 4yryHa u ctanu. [Ipoxykuus u ceipsie
MaTepuaibl YepHoi MeTamutypruu. [lonrotoBka ceipbs k miaBke. Kinaccudukarms
Kene30pyaHbIX MaTepranoB. Omockl. TormBo. CiocoObl MOATOTOBKHU

1 1 pxene3opyIHBIX MaTepuasioB K MiaBke. J[pobnenue u usmensuenue. Oooramienue 1
pyn. OKyCcKOBaHUE KeIe30pyAHbIX MaTeprasoB. ATioMepanus Kele3HbIX pyI.
[TonmyueHue sxene30pyaHbIX okaThieil. KokcoBanue yrinei u popmupoBaHue
KOKCa.

Mertamryprus gyryHa. [Iporieccsl BOCCTaHOBJICHHUS B IOMEHHBIX IT€YaX.
HayrnepoxxuBanue xene3a 1 popmupoBaHue uyrysa. lllnakoodpasoBanue B
TOMEHHBIX Tiedax. [loBeieHue ceprl B TIOMEHHBIX ITedax. BHegomenHas oOpaboTka
yyryHa. TerooOmeH. J[BrkeHne ra3a u MaTepralioB B TJOMEHHOM MEYH.
PecypcocOepexenne nu MeToabl HHTeHcHukanuu npouecca. Konerpykuus
noMeHHbIX neueil. O6opynoBaHe JOMEHHBIX 11€X0B. BHeJOMEeHHOE MosTyueHune
MEePBUYHOTO MeTaia. TBeprodas3Hple MPoIecchl MPOU3BOACTBA TIEPBUIHOTO
meTaiia. Ctenens MeTajuin3anuu. KauecTBo METanIn30BaHHOTO ChIpbs. Arperarsl
1151 TBepA0(ha3HOTO MOTy4eHHsI epBUYHOTO MeTasuia. JKunkohaszHble MPOIECCHI.
KauecTBo mpoyKIMu. Arperarsl 1Jis )KUKO(a3HOTO BOCCTaHOBIICHHUS.
OcoOeHHOCTH MepepadOTKHU KOMITJIEKCHBIX Py U TEXHOTEHHBIX MaTepHalioB Ipu
BHE/IOMEHHOM TOJIyY€HUN METAJJIOB U CIJIABOB.

[TpousBoacTBO PeppociuiaBoB. COBPEMEHHOE COCTOSIHUE M TIEPCIIEKTHBBI
pa3ButTHUs HeppoCIUTaBHON MPOMBIIUIEHHOCTH. Kitaccudukanus mporeccon
noiy4eHus ¢peppociuiaBoB. Kapoorepmuueckue nporecchl. TexHomorus
MMOJTYYCHHA IMPOMCEIKYTOYHBIX KPEMHHEBBIX CIIJIABOB. MeTaJIJIOTepMI/I‘IGCKI/Ie
MpPOIIECChI, PU3MKO-XMMUYECKUE OCHOBBI METaIOTEpMUH. BakyyMHoO-
TEPMUYECKHE MPOIECCHI, (PU3MKO-XMMHUYECKHE OCHOBEI. BakyyMHas miiaBka u
00paboTKa XUAKUX (HEPPOCILIaBOB O BAKyyMOM. A30THPOBaHHBIE
(beppocIuiaBbl.

Mertautyprus cranu. Packucinenue cranu. YaaneHue HEeMETAIINYECKUX
BKJIFOYEHH U3 MeTasuia. ['a3bl B cTayiv U MeTO/Ibl 0OpbOBI ¢ HUMH: BOAOPO/, a30T.
Kpucrannuzauus u paznuBka ctaiu. [loBeneHre MeTaITMYecKoi CTpyu npu

4 4 paznuBke. DU3NUECKUE METOIBI BO3JICHCTBHUS HA MPOLIECC 3aTBEPICBAHUS CTAJIH. 1
OCOOEHHOCTH TEXHOJIOTMH BBITUIABKY CTaIH JUisi pa3nuBku Ha MHJI3.
Oco0eHHOCTH MPOU3BOACTBA CTAJIH B PA3IMYHBIX CTaJETIaBUIILHBIX arperarax:
KOHBEpPTEPE, MAPTEHOBCKOM MEUH.

BreneuHoe paduHUpOBaHKE U JOBOJKA MOIYyHpoaykTa. CriocoObl rTOMOT€HHU3aUuN
MeTaia. Jlerazanus u ynajaeHue BkiroueHuil. Jlecynbgyparus craau B KOBIIE.
BapuanTsl 6€30KUCIUTENBHOM Jedocdopannu ctanu. Packucienue u aera3amus

> > ctaiu B Bakyyme. CriocoObl BakyymupoBaHus. [IpoGiema HenmpepbIBHBIX 2
MPOIIECCOB MPOU3BOACTBA cTaial. KoMOMHUpPOBaHNE HEPEPHIBHOTO
CTaJIEIUIaBUIIBHOTO MPOLECCA C HEMPEPBIBHON MTPOKATKOM.
CrienanbHasi METaJLTYprus cTajed. DIeKTPOCTAIeINIaBUIBHOE IPOU3BOJICTBO.

6 6 DneKTpudecKre Iyrosble neun. OTKpbITast U BaKyyMHasi HHIYKIIMOHHAs IUIaBKa. 5

BaxkyyMmHBIN 1yroBoii neperiaB. DNeKTpollIakoBbli neperuias. [InazmMennas
IUIaBKa U MJIa3MEHHO-IYTOBOH MepeIuaB. DIEeKTPOHHO-IIy4€BOil IEpEIlIaB.

5.2. llpakTHyecKue 3aHATUSA, CEMUHAPBI
He npenycmorpenst

5.3. JIaboparopHbie padoThI

No | No | HanmeHnoBaHme Win KpaTKoe CofepskaHne JJabopaToOpHOI pabOThI | Koin-Bo |




3aHATHS | paszgena

qaCoB

1 2

I[OMCHHOC IMPOU3BOJACTBO

2 4

CranemmaBuibHOE IIPONU3BOACTBO

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonuenue CPC

TTonsun CPC

Crnucoxk nureparypsl (¢ yKazaHUEM
pa3zienos, IiaB, CTPaHULl) / CChIIKA Ha

peECypcC

Koi-

CemecTp| BO

qaCOB

[lonroroBka K 3K3aMeHy

[TYOMII: n.1, I'maBa 26, c. 342-352; I'maBa
27, c. 352-359; Paznen VI, I'naBa 34, c.417-
436, I'maBsa 35, c. 436 - 459, I'naBa 36, c.
476-478; 1.4, Pazgen 2, c. 80-179; 0.6, c.3-
56.

37,5

HO}IFOTOBKa K IMCBbMCHHBIM OIIpOCaM I10
OCHOBHELIM pa3aciiaM JUCHUTIIINHBI

[TYOMII: .1, I'maBa 26, c. 342-352; I'maBa
27, c. 352-359; Pa3znen VI, I'masa 34, c.417-
436, I'maBsa 35, c. 436 - 459, I'nasa 36, c.
476-478; .4, Pazgen 2, c. 80-179; 11.6, c.3-
56.

25

[TonroToBka K 3ammure JJabopaTopHBIX paboT

[TYOMII: JIP Ne 1-2, n.2, 3ansatue Ne 1, c. 5-
9; JIP Ne 3, .2, 3anstue Ne 2, ¢.9-14, JIP Ne
4, 1.2, 3aasatue Ne 3, ¢.14-18, JIP Ne 5-6,
m.2, 3ausatue Ne 4, ¢. 18-25, JIP Ne 7-8, 1.2,

Sansarue Ne 5, ¢.25-36.

25

6. DOoHJ OLIEHOYHBIX CPE€ACTB IAJId IMPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,

HpOMe)ICYTO‘IHOﬁ arrecranmun

KonTposnb kauecTBa 0CBOSHUsI 00pa30BaTEIbHOM MPOrPaMMBbI OCYIIECTBIISIETCS B

cootBeTcTBUH ¢ [losio’keHHEM 0 OaNITbLHO-PEHTHHIOBOM CHUCTEME OIIEHUBAHUS PE3YJIBTaTOB
y4eOHOM IeSITEIIFHOCTH 00YyYaIOIIUXCSI.

6.1. KonTpoabubie meponpusitusa (KM)

HazBanue
KOHTPOJIBHOTO
MEPOTIPUSITHS

Ne | Ce-
KM |mectp

Bun
KOHTPOJISt

Bec

Makc.

[Mopsinok HauncneHus 6ayoB
6amn

Yun-
TLIBA-
eTcs B
ITA

o IIucrMeHHEbIi
Texymmii

KOHTPOJIb No 1-2

omnpoc 1o pazzaeny|0,2

[IncbMEHHBINM ONIPOC OCYIIECTBISAETCS Ha
[IOCJIEHEM 3aHATHHN U3y4aeMOro paszena.
CryneHty 3aziatorces 3 BOIIpoca U3 CIKCKa
KOHTPOJIBHBIX BOIIPOCOB. Bpems,
OTBECHHOE Ha onpoc - 15 munyT. [Ipn
OLICHUBAHWUHU PE3YJIBTaTOB MEPOIPUITHS
MCIIOJIb3Y€eTCs OaNIbHO-PEUTHHIOBAs
CHCTEMa OLICHUBAHHUS PE3YIIbTATOB
Y4eOHOU JeATEILHOCTH 00yUYarOIINXCS
(yTBepx/ieHa MPUKa30M peKTopa OT
24.05.2019 1 Ne 179).

[IpaBUIBHBIN OTBET HA BOIIPOC
COOTBETCTBYET 2 Oasiam.

HacTUYHO TpaBUIIBHBIN OTBET

OK3aMCH|




cOOTBETCTBYET 1 Oamy.
HenpaBunbHbIl OTBET COOTBETCTBYET 0
Oaty.

Texymmii
KOHTPOJIb

3amura
nabopaTtopHOH
paboter Ne 1

0,2

3amura 1abopaTopHON pabOThI
OCYIIECTBIISICTCS WHANBUIYAIBHO.
CTyneHToM mpeocTaBisieTcs
odopmiieHHBIH oT4eT. OTIeHUBaeTCA
KauecTBO 0(POPMIICHHUS, TPABUILHOCTD
BBIBOJIOB M OTBETHI HA BOTIPOCHI (321AI0TCS
2 Bonpoca). [Ipu oneHnBanuu
PE3YIIETaTOB MEPONPHUSTHS HCIIOIB3YETCS
0aJuIbHO-PEUTHHIOBAs CUCTEMA
OIICHUBAHHS PE3YJILTATOB yUEOHOM
NesITeTbHOCTH 00yYaromuxcs
(yTBepikJeHa MPUKa30M pPEKTOpa OT
24.05.2019 Ne 179). O6muit 6ann npu
OIIEHKE CKJIAJIBIBACTCSI U3 CIIETYIOIIIX
[MOKa3aTeIIe:

- IPUBEJICHBI METOAMKH OIICHKH
TEXHOJIOTMYECKUX MapaMeTpoB - 1 6ai;
- BBIBOJIBI JIOTHYHBI U 0OOCHOBAHHI - |
Oaw;

- IPaBHJIBHBII OTBET Ha OMH BOTIPOC - |
0amn. MakcuManbHbIN 6am - 5.

OK3aMCH|

Texkymumii
KOHTPOJIb

3ammura
nabopaTopHOM
paboter Ne 2

0,2

3amura 1a0opaTopHON pabOThI
OCYIIECTBIISIETCS MHANBUIYAIBHO.
CTyneHToM npeocTaBisieTcs
odopmieHHbIH oTyeT. OTieHUBaeTCs
KauecTBO 0(POPMIIEHHUS, TPAaBUILHOCTD
BBIBOJIOB M OTBETHI HA BOIPOCHI (3a1aI0TCS
2 Bonpoca). [Ipu oneHnBanuu
PE3YIIBTaTOB MEPONPHUSATHS HCIIOIB3YETCS
0aJuIbHO-PEUTHHIOBas CUCTEMA
OILICHUBAHHS PE3YJILTATOB yUEOHOM
NesITeTbHOCTH 00yYaromuxcs
(yTBepikJeHa MPUKa30M pPEeKTopa OT
24.05.2019 Ne 179). O6muit Oann npu
OIIEHKE CKJIAJIIBACTCSI U3 CIIETYIOIINX
[MOKa3aTelen:

- IPUBEJICHBI METOAMKH OIICHKH
TEXHOJIOTMYECKUX MapaMeTpoB - 1 6ai;
- BBIBOJIBI JIOTHYHBI U1 00OOCHOBAHHI - |
oam;

- IPaBUJIBHBIN OTBET Ha OJIMH BOIPOC - |
Oam.

MaxkcumanbHbIN 0as - 5.

OK3aMCH

Texymmii
KOHTPOJIb

TIuceMeHHBIH
OMPOC MO pa3AEITy
Ne3 -4

0,2

[IncbMEHHBIN OIIPOC OCYIIECTBIISETCS Ha
[OCJIEIHEM 3aHATUU U3y4aeMoro pasjena.
CryneHty 3aziatorces 3 BOIIpoca U3 CIIHCKa
KOHTPOJIBHBIX BOIIPOCOB. Bpems,
OTBEJIEHHOE Ha ompoc - 15 munyT. Ilpu
OLIEHUBaHUHU PE3yJIbTaTOB MEPONPHUATHS
UCTIONb3YeTCs OaNIbHO-PEHTHHIOBAS
crcTeMa OLIEHUBAaHUs PEe3yNbTaToB
yueOHOM JeSTEIbHOCTH O0yYaroIInXCsl

(YyTBepikJeHa MPUKA30M PEKTOpa OT

OK3aMCH|




24.05.2019 1 Ne 179).

[[paBUIBHBIN OTBET Ha BOMPOC
COOTBETCTBYET 2 Oayiam.

UacTUuHO TpaBWIBHBIN OTBET
coOTBeTCTBYET 1 Oamy.
HenpaBunbHbIl OTBET COOTBETCTBYET 0
Oaty.

[IucbMeHHBIH OIIpOC OCYIICCTBJIIACTCA HA
MOCJICAHEM 3aHATHHN U3y4acMOTI'0o pasaciia.
CTyIICHTy 3a4ar0TCsA 3 BOIIpOCa U3 CITUCKa

Texymmii
KOHTPOJIb

KOHTPOJIBHBIX BOIIPOCOB. Bpewms,

Ne 5-6 (yTBepikJeHa MPUKA30M pEKTOpa
24.05.2019 r Ne 179).
[IpaBHUIBHBII OTBET HA BOIIPOC
COOTBETCTBYET 2 Oaiam.
HacTUYHO NTPaBUIIBHBIN OTBET
cOOTBeTCTBYeET 1 Oamy.

Oary.

OTBEJIEHHOE Ha ompoc - 15 munyT. [lpn
OLICHUBAHUU PE3YJITATOB MEPONPUSITUS
MCIIONB3yeTCs OaTbHO-PEHTHHTOBAS
[TuceMeHHbII CHCTEMA OIICHUBAHUS PE3YJBTATOB
ompoc no pazneny|0,2| 6 [yueOHOU ASSITENFHOCTH O0yJalOMUXCs  [9K3aMEH

HenpaBunbHbI OTBET COOTBETCTBYET 0

oT

KOHTPOJIBHBIX BOIIPOCOB. Bpewms,

6 | 7 | xyrouHas BOIIpOCamM - 6 |(yTBepkIeHa MPUKa30M PEKTOpa

arTecTanus W3YUYECHHOU 24.05.2019 r Ne 179).

IUCIHUILINHBI [IpaBuIBHBIN OTBET HA BONPOC
COOTBETCTBYET 2 Oaiam.
HacTUYHO ITPaBUIIBHBIA OTBET
cooTBeTCTBYET 1 Oamy.

Oary.

CTy,HeHTy 3a1ar0TCA 3 BOIIPpOCa U3 CITUCKa

0TBeJIeHHOE Ha ompoc - 30 munyT. [Tpu
OLICHUBAHUHU PE3YJIBTaTOB MEPOIPUSITHS
MCTIONIb3yeTcs OaIbHO-PEUTHHTOBAS
[TuceMeHHbII CHCTEMA OLICHUBAHUS PE3YJIbTATOB
ITpome- OIIpOC IO y4eOHOI eI TeTbHOCTH 00yUaromuxcs

HenpaBuiibHbli 0TBET cooTBEeTCTBYET ()

oT OK3aMCH|

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHUBAHUS

Bun
. Kpurepun
MIPOMEKYTOYHOM [Ipouenypa npoBeaeHus
OILICHUBAHUS
arTecTalun
Ha sk3amMeHe mpoucXoauT OlleHUBaHUE YU4eOHOU IeATeTbHOCTH
00yJaronuxcs Mo AUCIUILTNHE Ha OCHOBE MOJTyYEeHHBIX OIICHOK 32

KOHTPOJIBHO-PEUTHHTOBBIE MEPOTIPUATHSI TEKYIIIETO KOHTPOJIS 1

MpOMEKyTOUHOM arrectanuu. [Ipu olleHMBaHUU Pe3yabTaToOB
o N B cooTBeTCcTBHH
y4eOHOU JeATETLHOCTH UCTIONB3YETCs OaTbHO-PEHTHHTOBAS
JK3aMeH o cmm. 2.5,2.6
CUCTEeMa OIICHUBAHUS PE3YIBTATOB YUEOHOU NESTEIEHOCTH
[Momoxxenus

oOyuarommxcs (yTBepKaeHa mpukazom pektopa ot 24.05.2019 Ne
179).0O1nyHO: BeNW4YMHA peUTHHra 00yJaromerocs mno
mucuumuHe 85..100 %, Xopoio: BennyrHa peiTHHra

oOyuaronerocs no aucuumuinge 75... 84 %. YioBIeTBOPUTENbHO:




BEJIMYMHA peTUHra odydatouierocs no aucuumuinae 60...74 %.
HeynoBneTBopuTenbHO: BeNWYMHA PEUTHHTa 00y4alOIIerocs mo
quciuminge 0..59%.

6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB

Ne KM
Komnerennun PesynbraTel 00yueHus
121314(5
OITK-3 3naer: CTpYKTypy MHTETPUPOBAHHOIO NPEATIPUATHS, B3aUMOCBSI3H TEXHOJIOTUI n N
1 000pyIOBaHUs I TPOU3BOJICTBA YEPHBIX METAIIJIOB
OIK-3 'YMeeT: Y4acTBOBaTh B YTpaBIeHIH po¢eCCUOHANBHON JesITeTbHOCThIO A
METAJTyPru4eCKUX MPEeANpUsITHN
OITK-3 HMmeeT npaktuyeckuid onbIT: OpraHu3aniy U yIpaBiIeHUH JeSTEIbHOCTH N
METaJUIypru4eCKUX arperaroB
OITK-4 3HaeT: MeTozbl IPOBEACHUS U3MEPEHHUH U HaOMIOIEHUH TP IPOM3BOCTBE AN
YEPHBIX METAJVIOB
OITK-4 Ymeet: [IpoBoauTh U3MepeHus U HaOMIOAECHUS TEXHOJIOTUH TPOU3BOJICTBA AN
4yryHa U CTaJIN
OITK-4 Hmeet npaktuyeckuit onbIT: OOpabOTKU U MpeACTaBIECHUS SKCIIEPUMEHTAIBHBIX AN
TAHHBIX [IPOLIECCOB IIPOU3BOJICTBA YEPHBIX METAJUIOB
OIK-7 3HaeT: OCHOBHOE 000pYJ0BaHUE /Ul IPOU3BOACTBA UyTYHA U CTAJIH, UX il
KJ1acCU(UKALIMIO, TEXHOJOTUU MPOU3BOJICTBA UyTyHA U CTAJIN
OIIK-7 'YMeeT: aHAIM3UPOBATh, COCTABIIATh U IPUMEHSATh TEXHUYECKYIO JTOKYMEHTALUIO | [H+
OIIK-7 lMeeT mpakTUYEeCKH OMBIT: pabOThI C TEXHOJIOTMYECKUMH WHCTPYKIHSIMHU +H
OITK-8 3HAeT: COBPEMEHHBIE POrPaMMbl MOJEJIMPOBAHUS IIPOLIECCOB IIPOM3BOICTBA AN
UEPHBIX METAJUIOB
OITK-8 'YMeeT: MOAEIMPOBATh MPOLECCH IPOU3BOJICTBA CTAIIN B KUCJIOPOJHOM AN
koHseprepe, B JCII
OITK-8 MeeT NpaKTUYECKUN OMBIT: MOAEINPOBAHUS IIPOLIECCOB MPOU3BOJCTBA CTAIIU B AN
KHCJIOpogHoM KoHBepTepe, B JICIIL

TumnoBbie KOHTPOJIBHBIC 3aIaHUS 110 KaXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAILIMOHHOE O0ecredeHue TUCHUIIMHBI

IleyaTHas ydyeOHO-MeTOANYECKAS JOKYMEHTAIUS
@) OCHOBHAs TUMepamypa:
He npenycmorpena

0) OononIHUMENbHASL IUMePamypa.:
He npenycmorpena

8) omeuecmeenHbvle U 3apy0ediCHble JHCYPHANLL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
He npenycmorpeHsl

2) MemoouuecKkue YKazaHus 0is Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL.
1. 1. Pouwuu B.E. PaznuBka u kpucTauM3anus cTaiu: yueOHoe mocodue.
— Yensabunck.: M3a-so FOYpI'Y, 2008

U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenvbHol pabomsl CmyoeHma:




JJIEKTPOHHAs Y4eOHO-MeTOAMYECKAs TOKYMEeHTAIlUsA

HaumenoBanne
No nmi)lgypm Bﬂzi?g:)f};ﬁ bubnmorpaduyeckoe onrcanme
dbopme
EKTPOHHO- Pouun, B. E. DnexkrpomeTanayprusi 1 METaJLTyprusi CTaju :
OcHOBHAS SUGIOTeUHAS yueOnuk / B. E. Pomun, A. B. Pomun. — Bomnorna : Madpa-
1 reparypa cHCTeMa Wnxenepus, 2021. — 576 c. — ISBN 978-5-9729-0630-7. —
isnarensersa Jlas TekcT : anekTpoHHbIi // JIaHb : 3neKTpOHHO-ONOIOTeYHAS
cucreMma. https://e.lanbook.com/book/192478
DEKTPOHHO- Weines, C. A. Metamutypruyeckue TeXHOJIOTMUA. MeTtautyprus
OcHOBHAS UG IO TS 4EPHBIX MeTAIJIOB : yueOHoe nmocodue / C. A. Msnes, M. I1.
2 sreparypa cHCTeMa KiroeB. — Mocksa : MUCUC, 2017. — 45 ¢. — ISBN 978-5-
nsnarensersa Jlas 906846-57-0. — TekcT : 31eKTpOHHBIN // JIaHb : AIIEKTPOHHO-
oubmmoreyHas cucrema. https://e.lanbook.com/book/108106
ICKTPOHHO- Jlysrun, B. II. Teopus 1 TeXHOIOTHS METAJTYPrUuy CTaJH :
omonuuTeNbHas |Gn6HoTe A yaueOHoe nmocobue / B. I1. Jlysrun, A. E. Cemun, O. A.
3 reparypa cHCTeMa Komonosa. — Mocksa : MUCHUC, 2010. — 72 ¢. — ISBN 978-
m3natenserea JIats 5-87623-346-2. — Tekcr : 31eKTpOHHBIH // JIaHb : 31€KTPOHHO-
oubnuoreynas cucrema. https://e.lanbook.com/book/2062
Cumownss, JI. M. Merannyprus cnencraneit. Teopus u
JJIEKTPOHHO- TEXHOJIOTHS CIIEIIIEKTPOMETAJLTypruu : yaeOHoe nocooue / JI.
4 OcHoBHas OuOIMoTeUHAS M. Cumonss, A. E. Cemun, A. 1. KoueTtoB. — MockBsa :
nreparypa cucrema MUCHUC, 2007. — 180 ¢. — Tekcer : anekTpoHHBIi // JlaHb :
n31aTeNnbeTBa JIaHb PIIeKTpOHHO-ONOIMOTe HAs CUCTEMA.
https://e.lanbook.com/book/117046
EKTPOHHO- Jly3run, B. I1. Meramnyprus cranu: Baeneunas o6paboTka
OcHOBHAS SUGIOTeUHAS ctanu : yaeOHoe nmocodbue / B. I1. JIysrun, C. B. KazakoB. —
5 reparypa cHCTeMa Mocksa : MUCHUC, 2003. — 47 ¢. — TeKcT : 3neKTpOHHBIH //
wsnarensersa Jlas JlaHb : 251eKTPOHHO-OMOINOTEUHAs CUCTEMA.
https://e.lanbook.com/book/117007

IlepedeHpb UCTIONB3YEMOTO TPOrPAMMHOIO OOECIICUEHMS:

1. Microsoft-Office(6eccpouno)

[Tepedyens ncnonab3yeMbIX MpodeccuoHanbHbIX 0a3 JaHHBIX U HH(OOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MaTepI/IaJIbHO-TeXHI/I‘leCKOC o0ecreueHue AUCHUII/INHBI

Bun 3aparui

No

ay/l.

OcHoBHOE 000pyI0BaHKE, CTCH IbI, MAKEThI, KOMITBIOTEPHAS TEXHHKA,
IpeIyCTaHOBICHHOE MPOTPpaMMHOE 00ecTiedeHHEe, UCTIOIb3yeMOe ISl PA3IUYHBIX

BUJIOB 3aHSTHI

Jlexuun

Kommerorep 15 m.(Intel(R) Celeron(R) CPU J1800 @ 2.41 GHz, 4,00 I'b O3Y ¢
BBIX0IOM B IHTEpHET M 10CTynoM B mopTan «neKTpoHHBIA IO YpI'Yy;
Kommerorep 1 mt. (Intel(R) Core(TM) 17-7700 CPU @ 3.60 GHz, 8,00 I'b O3Y);
WNutepaktuHas gocka [QBoard PS, Ilpoektop EPSON, HaymiHuku ¢ MEKpOo(pOHOM
Logitech, MonuTop-15 1T

JlaGopaTtopHbie

Kommprorep 15 m.(Intel(R) Celeron(R) CPU J1800 @ 2.41 GHz, 4,00 I'b O3V ¢




3aHATUA

BbIXOJIOM B THTEpHET M 10CTYIIOM B noprai «neKTpoHHbIH FOYpI'Y»;
Kommerorep 1 mit. (Intel(R) Core(TM) 17-7700 CPU @ 3.60 GHz, 8,00 I'b O3VY);
WNurepaktuBHas nocka [QBoard PS, TIpoexktop EPSON, Haynrauku ¢ MUKpodhoHOM
Logitech, MonuTop-15 mr.

DK3amMeH

Kommpbrorep 15 mt.(Intel(R) Celeron(R) CPU J1800 @ 2.41 GHz, 4,00 I'b O3V ¢
BBIXOJJOM B MIHTEpHET M 1OCTYIIOM B nopTai «neKTpoHHbIH FOYpI'Y»;
Kommnerorep 1 mit. (Intel(R) Core(TM) 17-7700 CPU @ 3.60 GHz, 8,00 I'b O3VY);
WurtepaktuBHas nocka [QBoard PS, TIpoextop EPSON, nHaynrauku ¢ MUKpodoHOM
Logitech, MonuTop-15 mr.




