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[Mporpamma maructparyps! «VHpopMannoHHbIE CHCTEMBI U IU(PPOBBIE TEXHOJIOTHU B METAILTYPIHI» HMEET HHKCHEPHO-TEXHOJIOTHYECKYIO
HAarpaBJICHHOCTb.

O06pazoBarenpHas nporpamma paspadorana Ha Muccun YITUII noctpoeHHo# B pyciie uaeosioruu uugpoBoii Tpanchopmanuu
NPEANPUSTHI MaIIMHOCTPOUTENBEHON M MEeTaJUTypTruieckoi otpacieir Poccuiickoit @enepannu. B cBs31 ¢ 3TUM 0COOEHHOCTBIO ITPOrPaMMBbl
SIBJISIETCSI IPUMEHEHHE HH(POPMAIIMOHHBIX CHCTEM M LU(POBBIX TEXHOJIOTHH Ha ATanax MpOeKTUPOBAHUS, ONBITHO -TIPOMBIIIIIEHHOTO
oTIpoOOBaHMS, ONTHMHU3ALNH U CEPUITHOTO IPON3BOJICTBA MPOAYKTOB METAILUTYPTHUECKUX TEXHOJIOTHH.

B noaroroBke oOy4aronxcs UCIOIb3YEeTCsl TEXHOJIOTHS IIPOSKTHOTO 00YUCHHUS ITyTEM BBITTOTHEHHUS MOCIEA0BATENBHBIX U
B3aMMOCBSI3aHHBIX IIPOEKTOB, MPEAYCMATPUBAIONINX HHTETPALIUIO MEXK JUCIUIIIIMHAPHBIX 3HAHUH, TIPIMEHEHHUE aKTyaTH3HPOBAaHHBIX
3HaHMH 1 IproOpeTeHne HOoBBIX. Crienn(uKa peann3ayuy IPorpaMMbl COCTONUT B BBITIOJIHEHUN OOYYarONIMMUCS MIPOEKTOB MO peaTbHBIM
temarukaMm HYP/OKP, chopMynrpoBaHHBIM HHAYCTPHAIBHBIM TAPTHEPOM. BBITIONHS Takie IPOEKTHI, CTYJCHT (opMHUpyeTcst Kak
CHELHUATHNCT U WIEH OYIyIIero KOJUIEKTHBAa KOHKPETHOTO MPEANpuATHA. I TOCTHXKEHUS 3asBICHHBIX PE3yIbTaTOB, B 00pa3oBaTEIbHBII
NpOLIECC NPEAToIaraeTcs BKIIOYSHUE BEAYIUX CISIUATUCTOB NPEANPUATHI-IAPTHEPOB, BHIMOJIHSIONINX B CBOEH NPodheccHoHATbHOM
JIeATeIbHOCTH 3ajaul-aHaJIor. B pamkax nmporpaMMbl MarucTepCcKor MOATOTOBKU KaX bl CTYJCHT JOJDKEH TOJyYUTh 3HaHUsI 00 001ux
NPUHIUIAX TPOCKTUPOBAHUS U peaM3alliii TEXHOJIOTHH METaJTypruuecKoil OTpaciu U yriiyOuThCS B OHY U3 00JIaCTe, MoIIepKaHHBIX
HAYKOEMKHUM HPOEKTOM.

OO0yueHue 1Mo 3ToH 00pa30BaTEIBHOI MPOrpaMMe MPEeroiaraeT MPUOOPETCHUE KOMITETCHIIMHI KaK B 00J1aCTH METAJTyPTUYECKUX, TaK U
nH(pOpPMAIMOHHBIX TEXHOJOTHH. A HX TIyOuHa OyAeT onpenensaThes BRIOpaHHOM TpaeKTopuel o0ydeHus. B HacTosIee BpeMs Mbl
npeanaraeM oOydeHue 1o AByM TpaekTopusaM: «L{udpoBoe npoekTupoBaHue TEXHOIOTUIECKHUX MTPOIIECCOB 0OPaOOTKH METAIIIOB
JaBieHueM» U «/CKyCCTBEHHBIN HHTEIIEKT B METAJUTYPTUM».

[epBast TpaekToOpHs MpeAIoIaraeT Mojy4eHHe TITyOOKHX 3HAHHH O TEXHOJIOTHAX MPOKATHOTO, Ky3HEUHO-IIITaMIIOBOYHOT'O M APYTHUX
poreccoB 00pabOTKH AaBJIEHHEM, a TAKXKE PAKTHIECKUE HABBIKK NX IPOSKTHPOBAHMS M MOZEINPOBAHUS C IIPUMEHEHHUEM COBPEMEHHBIX
MIPOTPaMMHBIX MPOJYKTOB.

Bropas Tpaekropus HarpaBieHa Ha MOJrOTOBKY CHELHACTOB, CIIOCOOHBIX MPUMEHSATh AJIEMEHTHI HCKYCCTBEHHOI'O HHTEIJIEKTA B
MeTaJUTypruYecKoi 0Tpaciu. J{JIst 3Toro, MOMUMO 3HaHUI 0 METALTYPTrHUECKUX TEXHOJIOTHAX, IPEI0KEH K OCBOCHUIO OOIIMPHBIN Habop
KOMITETEHIIMH, CBSI3aHHBIX C HCKYCCTBEHHBIM MHTEJJIEKTOM, TAKMX KaK 00paboTKa U OUMCTKa IaHHBIX, MAlIMHHOE 00y4YeHHe,
KOMITBIOTEPHOE 3peHHe, HEHPOHHBIE CETH, SA3bIKH MPOTPAMMUPOBAHUS U JIPYTHE.
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HaunmeHoBanust MojayJieit

AHHOTALUM MOJY.J1eH TpaexkTopun

1 Monynu
2 O6s3aTenpHas 4acTh
3 OHCpaHI/IOHHBIe CHUCTCMBI, 6331:-1 B paMKaX H3y‘IeHI/Iﬂ JUCIIUITIIINHBI MO}IyHﬂ ((OHepaHI/IOHHI)Ie CHCTEMBI, 63,3])1 JAHHBIX» CTy}IeHTBI I/ICKyCCTBeHHBIﬁ HUHTCJIJICKT B

JaHHBIX

3HAKOMATCA C OHGpaHHOHHOﬁ CHCTEMOU LinUX, €€ BO3MOKHOCTSIMHM U 00JIaCTSIMU MIPUMCEHCHUS.
PaCCManI/IBaIOTCH 1 3aKPCIIAIOTCA Ha NPAKTHUKE CJICAYIOINE BONPOCHI: - Veranoska OC Linux na
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JIOKAJILHOM MaIuHe u B 00ake; - OcHoBHble KoMnoHeHTE OC Linux (sapo, KOHCOIIb, rpaduuecKuii
cepsep); - bazosas komanHas cTpoka; - Ctpykrypa ¢aitnosoit cucremsl OC Linux; u ap. Bropoii
ACTIEKT JUCIUIIMHBI CBS3aH C OCHOBHBIMH IPUHIIUIIAME Pa0OTHI ¢ 0a3aMH JIaHHBIX, U3yUCHHUIO S3bIKA
pabotsr ¢ 6a3oit nanubix SQL (Structured Query Language). CTyIeHTsI IPHOOPETAIOT HABBIKH CO3/1aBATH)
TaOMHUIBI, 3AMOTHATH UX JaHHBIMHU, COCTABISITH 3AMPOCHI [Tl H3BICUCHHUS TAHHBIX, OObEINHSITh TaHHBIC
U3 HECKOJIBKHX Ta0JHUI B 0a3e, B TOM YHCIIE C MPUMEHCHHEM Pa3HbIX THIIOB 00BEIUHCHHUN U JIP.
PaccmarpuBaroTCs IOJI€3HBIC HA MPAKTHKE MEXaHU3MBI PA0OTHI CUCTEM YIpaBICHHS 0a3aMu JaHHBIX,
TaKWe KaK TPAH3aKIMK U OTPAHUYCHUS IICIOCTHOCTH, KOTOPBIC HYXKHBI JIJIsI TOICP KaHUS 0a3bl TAaHHBIX
B COTVIACOBAHHOM COCTOSIHHH, U HHICKCHI, KOTOPBIC MMO3BOJISIOT MOBBICUTH MTPOU3BOIUTECIHLHOCTD
BeimostHeHus SQL 3ampocos.

[udpoBoe mpoeKkTHpOBaHNE
TEXHOJIOTUYECKHX MTPOIIECCOB
00pabOTKN METaIIIOB
JIaBJICHUEM

Orenka 3¢ heKTUBHOCTH
WMHXEHEPHBIX pPELICHUI

JucnurummHa Moayinst «OueHka 3¢ (GeKTHBHOCTH MHXEHEPHBIX PEIICHUIN HalpaBlieHa Ha 3HAKOMCTBO
00y4Jaromuxcs ¢ METOJaM1 SKOHOMHYIECKOH OIIEHKN PEIICHNI TEXHHIECKOTO M OPTaHU3aIOHHOTO
XapakxTepa, KOTOpPbIE MPEACTONUT MIPUHIMATh BBIITYCKHUKAM IIPH OCYIIECTBICHUH MPOYECCHOHATEHON
JeITEIIFHOCTH, a TAaKXKe Ha ()OPMUPOBAHNE HABBIKOB OLICHKN CPAaBHUTEIbHONH SKOHOMUYIECKON

3¢ GEKTUBHOCTU NPH HATMYIHUN aJIbTEPHATHBHBIX TEXHUIECKUX WM TEXHOJIOTMYECKUX PEIICHHH.

HckyccTBEeHHBIN UHTEIUIEKT B
METaJUTyprHH

udposoe npoekTupoBaHme
TEXHOJIOTUYECKUX MPOLIECCOB
00pabOTKN METaIIIOB

JAaBJICHHUCM
HpaKTI/IKI/I CHUCTEMHOM MO,HyJ'IL HalpaBJICH Ha OCBOCHUC Haubolee YHUBCPCAJIBbHBIX IMPAKTHUK CHCTEMHOM HWHKXCHCPUH, I/ICKYCCTBCHHBIﬁ HUHTCJUICKT B
HWHXXCHCPpHU MO3BOJAONIUX CYHICCTBCHHO YCKOPUTH NPOABUIKCHUC CIICHUAINCTOB IO KapBepHOﬁ JICCTHHUIIC. MCTaJUIyprun

IIpakTuky cuCTeMHON MHXEHEPUU HANpaBICHb HA MUHUMHU3AIUIO IPOEKTHBIX PUCKOB IMYTEM CHIDKEHHS
HEOIIPEIeICHHOCTH B TIOCTAHOBKE 3a/1a4M U NMPUHINIHAIBHBIX HHXEHEPHBIX pelleHusX. byayT
PAacCMOTPEHBI BOIPOCHI OPraHU3alluy KOMaH/bl, aHaJIN3a IIOTPEeOHOCTEH CTEHKX0IAEPOB, pa3padoTKu

Ludposoe npoexTrpoBaHue
TEXHOJIOTNYECKHUX IPOLIECCOB
00paboTKN METaIOB

TpeOOBaHUil, PYHKIIMOHAIBHBIX MOJIENIEH U CUCTEMHOI apXUTEKTYPHI. JIaBJICHUEM
IIpuknanHble aceKThI Jucnurumza moayinst «H(opMamoHHO-TOUCKOBBIE CEPBHUCHI M 3aIIMTa HHTEIUIEKTYaIbHON HckycCTBEHHBIN UHTEIUIEKT B
HUHXCHEPHOU JEeATEIBHOCTH COOCTBEHHOCTH» CTPOUTCS HAa 3HAHWU U YMEHUH MOJIb30BATHCS HHPOPMAIIMOHHO -IOUCKOBBIMH METaJIIypruu

cepBrucamu IHTEpHET-PECypPCOB C LIENbIO IPOBEACHUE aHAIUTHYECKOTO U MATEHTHOTO 0030pa, 4To
SBIISICTCS HEOTHEMIIEMOW YaCThIO0 HAYYHO-HCCIIEA0BATEIBLCKONM paboThl. CoaepikaHue TUCIUTUTHHBI
«[lepcrieKTUBHBIE TEXHOJIOTHH B 000pYJOBaHHUE IIEXOB 110 00PaOOTKE METAILIOB TaBJICHHEM)) TTO3BOJHT
CTyJIEHTaM M3y4YUTh TEOPETUUYECKUE U TEXHOJOTUUYECKUE ACTIEKThI IPOU3BOACTBA MPOIYKIIUH,
MOJYYCHHOW Pa3MUIHBIMU MeTonaMu OM/I, crienuduKy TeXHOJIOTHI 1 000pYIOBAHHUS IS IOy YSHHS
METAJJIONPOAYKIUH Pa3IMYHOI0 Ha3HaueHHs. B mpouecce u3yueHus pas3ieiaoB JUCLHUILUIMHBL aKTUBHO
npuMeHseTcs mpobieMHoe 00yUeHHe, OCHOBaHHOE Ha pa3bope peabHBIX MPOU3BOICTBEHHBIX IPOOIIEM
U moucke ux pemenuid. JucuuruinHa «IIpaBuia ohopMiIeHHS KOHCTPYKTOPCKOM TOKYMEHTAITHI
HaresieHa Ha OPMUPOBAHUE Y BHITYCKHUKOB 3HAHWIA U yMEHUN pa3pabaThiBaTh pabodyio MPOEKTHYIO U
TEXHOJIOTHYECKYIO TOKYMEHTAINI0, 0POPMIIATh 3aKOHYEHHBIE TPOEKTHO-KOHCTPYKTOPCKUE PAOOTHI C
MPOBEPKOI COOTBETCTBHUS pa3pabaThIBACMbIX IPOCKTOB M TEXHUYECKOH JOKYMECHTAI[MH: CTaHIapTaM,
TEXHUYECKHUM YCIIOBUSAM U JPYTUM HOPMATUBHBIM JJOKYMEHTaM.

Ludposoe npoexTrpoBaHue
TEXHOJIOTUYECKUX MPOLIECCOB
00pabOTKH METaJIIOB
JaBJICHHEM

IIpoekTHas nesTeNbHOCTD

Monyns “IIpoexTHast JesITeIBPHOCTE B 00pa30BaTeIbHOM porpaMme (GopMUpyeT YHUBEpCAIbHBIE
KOMIIETEHIINH, CBSI3aHHBIE C KOMaHIHOI paOO0TOH M yIpaBJIeHHEM MPOEKTAMH, a TaKKe
obenpogeccuoHanbHbIe 1 TPodecCHOHaNbHbIE KOMITETeHIIMH. KoMaHiHast NeaTeIbHOCTD SBIISIETCS
OCHOBOW MOyJIsl, IpU3BaHa chopMUPOBATH HEOOXOANMBIE HABBIKK PA0OTHI U YIPaBIICHHS B COCTaBe
MHOTONPOGHUIBHON KOMaHJIbl: PACKPBITh CHEUU(PHUKY (PYHKINOHUPOBAHHUS KOMAH/IBI OT TOCTAHOBKH
3aJauy 10 OLIEHKHU IOIY4YE€HHOTO PE3yNbTaTa, BBIPAKEHHOTO B BUJIE aHAIUTHUECKOTO OTYETA, HAYUHBIX
cTaTel, JOKIaJ0B, YHUKAIbHOIO MPOIyKTa Wi yciyr. B pamkax monyns «IIpoekTHas 1esTenbHOCTbY
CTYACHTHI BBIITOJIHSIOT MPOEKTHI, COZepKaHUe KOTOPBIX MO3BOJISIET (POPMHUPOBATH KOMIIETCHIINN

CTYACHTOB B COOTBETCTBHUHU C aKTYaJIbHBIMU 3aJa9aM PE€AJIbHOTO CEKTOPA OKOHOMMUKH 1O l'lpO(I)I/IJ'IIO

HckyccTBEHHBIN UHTEIUIEKT B
METaJLTypriuu

Hudporoe npoekTupoBaHHE
TEXHOJIOTUYECKUX MPOLIECCOB
00pabOTKH METAIIOB
JlaBJIeHUEM




obpazoBaTenbHOM porpamMmbl. [IpoekTHOE 00yUeHNE B paMKaX JAHHOT'O MOIYJISI MOXKET OBITh
HAIIPaBJICHO Ha Pean3alIiio MIPOEKTOB: - HCCIIEAOBATEIBCKUX, C HENIbI0 (POPMUPOBAHNS HAYTHO-
HCCIIEI0BATEIHCKIX KOMITETCHIINI CTY/ICHTOB M YBEIMUEHHUS KOJTHMYECTBA MOJIOABIX YUCHBIX, 3aHATHIX B
peIIeHNH IPOPHIBHBIX HHHOBAIIMOHHBIX 33/1a4; - MPO()ECCHOHATBHBIX U IPEAIIPHHAMATEIHCKIX,
HaIIpaBJICHHBIX Ha ITOATOTOBKY BBICOKOKBATU(HIMPOBAHHBIX MaruCTPOB, CIIOCOOHBIX pPelIaTh peabHbIC
3a/laud B MHTEPECaX Pa3BUTHUS OTPACiCi IKOHOMUKHU M CONMANBLHON Cephl 3a CUCT TECHON MHTETPAIUN
00pa30BaTEIBHOTO MPOIIECCa C BEAYIIUMHY MPEANPUATHSIMUA U OPTAaHU3ANUSIMHI PETUOHA U CTPAHBI -
Y4eOHBIX, MTO3BOJIAIONIMX CTYICHTaM OIPECIUTh CBOIO OYIyIIYI0 TPOPECCHOHATBHYIO TPACKTOPHIO B
HAYYHOH win npodeccronaabHoi chepe. OOIIenpodeccHoOHaTbHBIC U TPOPECCHOHANBHEIC
KOMIETEHIUH

8 udpossie TexHOIOrMN B pesynbrate n3ydeHust MOy MaruCTpaHThl CMOTYT aHAJIM3UPOBATh U MOJICJIUPOBAThH apXUTEKTYpy | MCKycCTBEHHBII HHTEIIEKT B
YTIPaBICHUS IPEATIPUATHEM MH()OPMALMOHHBIX CUCTEM MPEANPHUATHS; BBIABIATH OOBEKTHI ISl BHEIPEHHS TEXHOJIOTHH YIPABICHHUS | METaJUTyprin
Ha OCHOBE JTaHHBIX; MOJICTTMPOBATh MPOILIECCH B HU(PPOBOH Cpejie; OLEHUBATH CUIIBHBIE U CIIa0bIe [Tudposoe mpoexTupoBanne
CTOpPOHBI IIU(POBOI TpaHCcHopManny; pa3padaTeIBaTh PErIAMEHTHI, HACTPAUBATh JIICMEHTHI M OTYETHl | TEXHOJIOTHYECKHX ITPOIIECCOB
nHpopmannoHHEIX PLM- n ERP-cucteM; BraneTs HaBBIKaMu co3aHusI, 0OpaObOTKH 1 aHaJI3a JaHHBIX. |00pabOTKH METAJUIOB
JIaBJICHUEM
9 Dopmupyemas y1acTHUKAMH
00pa3oBaTeIbHBIX OTHOLICHUH
10 CAD u CAE cuctems! s JucnumimHa MOy «ABTOMAaTH3AIMA TOATOTOBKA TEXHOJIOTHYECKOH 1 KOHCTPYKTOPCKOM Hudposoe npoekTupoBaHHE
00paboTKN METaIOB JIOKyMEHTal[MW» HalpaBjeHa Ha n3ydenue coppeMeHHbIx CAD cucTeM c 11ebio aBTOMaTH3anuH TEXHOJIOTUYECKHX MTPOILIECCOB
JIaBJICHUEM MOATOTOBKU KOHCTPYKTOPCKOM TokyMeHTanuu B coorBercTBur ¢ ECKJI. Auctmmumna «TBepporensHoe |00pabOTKH METaIOB
MoJenupoBanue npoueccoB OM/]» HanpasneHa Ha (OpMHUPOBaHUE 3HAHUH M YMEHUI 10 IPUMEHEHHUIO | IaBIICHUEM
CAD cucreM ¢ LeNbIo CO3/1aHHs TBEPIOTENbHBIX MOJIENICH 3ar0TOBKH, pabouero MHCTpyMeHTa
Jedopmanum 1 TEXHOJIOTUYECKOH OCHACTKHU JUIS IIOCTAHOBKH 3a]1a4 110 KOMITBIOTEPHOMY
MO/ICJIMPOBAHUIO TEXHOJIOTHUECKHX mporieccoB OM/I, KOTOpoMy CTY/EHTHI y4aTcsl B paMKax
JuciiuinHbl «KoHeuHo- anemenTHOe MoaenupoBanue npoueccoB OM/I» B8 CAE cucremax.
11 Maremarndeckue OCHOBBI Lenpto ocBOeHMS TUCIUILIMHBI «MaTeMaTHIeCcKHe OCHOBBI HCKYCCTBEHHOTO WHTEIIIEKTa) SIBISETCS HckyccTBEHHBINH HHTEIUIEKT B
HCKYCCTBEHHOTO MHTEIUIEKTa YCBOEHHE CTY/ACHTAMHU alrapaTa BBICIICH MaTeMaTHKH, HanboJiee BOCTPEOOBAHHOTO B 00JIaCTH HAYK O | METAJUTypIruu
JTAaHHBIX U MIPUJIOKEHNH NCKYCCTBEHHOTO MHTEIUIEKTa. B X0/1e n3ydeHns TMCIUIIIMHBI pa3BUBAIOTCS
ITOPUTMUYECKIE HABBIKH NP PELIEHNH (OPMAIN30BAHHBIX 3a/a4, N3yJaroTCsl MaTeMaTHYECKUE
METO/IbI HCCIICIOBaHUs (DYHKIIMOHAIBHBIX CUCTEM, aeTcs pyHIaMeHTanbHasi MaTeMaTHIecKast
MOATOTOBKA, HEOOX0AMMast JJIsl M3YUeHHUs IUCLUIUINH, CBSI3aHHBIX C MallIMHHBIM 00y4YEeHUEM.
PaccmatpuBatoTcst BOMPOCH TEOPUH BEPOSITHOCTH M MaTEMATHUECKON CTATUCTUKH, JIUHEHHOHN anreOpsl U
MaTpPUYHBIX ONEPAMid, VIS TAJIbHEHIIEro MPUMEHEHHs B pa3paboTKe ajJropuTMOB MaIMHHOTO
o0ydeHus. OTOT KypC BKIIIOYAET U3y4YEeHHUE KIACCHYECKUX U COBPEMEHHBIX METO/IOB PELICHHs 33134
HEMPEPBIBHOM ONTHUMHU3AIMH (B TOM YHCIIE HEBBIIYKIIBIX), & TAK)KE 0COOCHHOCTH MCIIOIb30BAHUS ATHX
METOJIOB B 3a/la4aX ONTUMH3ALUK, BOSHUKAIOUIMX [PU MAaIIMHHOM 00y4eHnr. OCHOBHOI! aKI[CHT B
Marepuajgax Kypca c/ieJaH Ha IPaKTHYeCKUX acleKTaxX BHEPEHHMs M UCTIOJIb30BAaHHsI METO/IOB.
12 MamunHoe o0y4yeHue B pamkax aucuumiiasel «MamHHOE 00ydeHne» U3ydatoTcss OCHOBHBIE JITOPUTMBI MAIlIMHHOTO HckyccTBEHHBIN HHTEIUIEKT B

00y4eHUs, TaKne KaK Perpeccus, 1epeBbsl PELICHUH, HANBHBIH 0alleCOBCKHI KJIacCU(HUKATOP, METOIBI
OmKalmx coceniei, HeHpoHHbIE ceTh. PaccMaTprBaloTCst 0COOCHHOCTH PaOOTHI C TaHHBIMU B
pasauyHbIX opmaTax Ha si3bike Python. M3yuaroTcs HHCTpYMEHTBI M TEXHOJIOTHH 3arpy3KH JaHHBIX U3
MHTEPHET ¥ COLMAabHBIX ceTel. [logpoOHO N3ydaroTcst METOIbl OYMCTKH JaHHBIX, OMOIMOTEKH Ha
Python. PaccmarpuBaroTcst moX0Abl K aBTOMATH3ALMH poLiecca 00ydeHHs MOJIeNiell K aBTOMaTU3aluH
MIPOIIECCOB ITOATOTOBKH JAHHBIX JUIst 00ydeHust Mojienei. M3y4aroTcsi HHCTPYMEHTBI M METOTBI
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ABTOMATH3AIIMH Tpoiecca 00yueHus Mo aeei, Takue kak DevOps u MLOps. CrymeHTs! TTO3HAKOMSITCS
¢ NTyOOKNMH HEWPOHHBIMH CETAMH. Y3HAIOT, KaK YCTPOSHa MOAENb HCKYCCTBEHHOTO HEHpOHa 1
HEHpPOHHOMW ceTH, HaydaTcs 00ydJaTh HEHPOHHYIO CETh peIaTh 3aJaui aHaIu3a JaHHBIX. ByxyT
paccMOTPEHBI MOMYISPHBIC B HACTOAIIEE BPEMS apXUTEKTyPBl HEHPOHHBIX CETEH: CBEPTOUHBIC, CETH
nmonro-kpatkocpounoi mamsta (LSTM) u ynpasisemsre pekyppentasie 61oku (GRU). CrynmeHTtst
U3y4aT pa3MuHbIe TUIIBI 33124, PelIiacMble C TOMOIIBIO aHan3a OOJIBIINX MAaCCUBOB JIAHHBIX, TAKHX KaK
NpEeIMKTUBHAS aHAJIMTHKA, IMMHUTAIIHOHHOE MOJEINPOBAaHUE, CTATUCTHYECKUI aHanu3 u 1p. [lomyyar
OIIBIT IPUMEHEHHS METOJJOB paOOThI C NCXOJHBIMHU JIAHHBIMU - CMEIIEHHE 1 MHTerpaus. [losyyar onsit
MPUMEHSTH METO/IbI PEILICHUS] Pa3HOTO THIIA 33a]a4, HayJaTcsl BU3yaJIM3UpOBaTh JaHHbIe. Takke
CTYZICHTBI Hay4aTcsl HHTEPIPETUPOBATH PE3YNIBTAThl MOAEINPOBAHUS C TIOMOILBIO METO/I0B
KOPPEJSILIMOHHOTO aHaAJIN3a.
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[IpunoxeHnss HCKyCCTBEHHOTO
MHTEJUIEKTa

JucnummHa «[IprninoskeHns HCKyCCTBEHHOTO MHTEJIIEKTa) 3HAKOMHT CTYJICHTOB C COBPEMEHHBIMHU
METOJlaMH 00pabOTKH €CTECTBEHHOTO S3bIKa, OCHOBAHHBIMH Ha ITyOOKHX HEHPOHHBIX CETSIX U
MamrHHOM 00y4ueHnu. CoaeprkaHue JTaHHOTO Kypca IMO3BOJISIET CTYACHTaM U3YUIHTh, KaK HCIOIb30BaTh
riryOOKre HEMPOHHBIE CETH IS KJIacCU(HUKAIINH TEKCTOB, aHAJIN3a HACTPOCHUH M aBTOMAaTHIECKOM
TeHepaluy TekcTa. byayT paccMOTpeHbl OCHOBHBIE TIOHSTHS, IPUHIUIIEL ¥ METOABI 00paboTKn
€CTECTBEHHOTO 53bIKa, TAKHE KaK TOKCHN3AIMs, IEMMaTH3aIHs, CTEMMUHT, pa3MeTKa JacTel pedd,
M3BJICYCHIE NIMEHOBAHHBIX CYLIHOCTEH, OTpeielieHHe TOHAIBHOCTH U APYTHX. B pamMkax qUCHUIUIMHBI
M3y4aloTCst 0COOBIE TUIIBI APXUTEKTYPbl HEHPOHHBIX CeTel, NOAXOAAIIME U1 00pabOTKH TeKCTa:
PeKyppeHTHbIE HeHpoHHbIe ceTH, Bkitodasi LSTM u GRU, ognoMepHsbIe cBepTo4HbIe ceTH. B pamkax
JUCUUILTMHBI PAaCCMATPUBAIOTCS TAKXKE AJITOPUTMBI 00pabOTKU M300pakeHH, KilacCU(pHUKALUIH
00BEKTOB, CErMEHTAIIMU U300paKEHHH, ONITUYECKOTO Paclo3HaBaHUsI CHMBOJIOB U T.J1. CTyIEHTBI
HayuaTcsl HCIOJIb30BaTh HEHPOHHbBIE CETH JIJI KiIacCH(UKAIIMU U300paKeHN, CETMEHTALUH U
0o0OHapyxeHHsI 00bEKTOB. PaccMOTPAT 0COOBIN THI apXUTEKTYPhl HEHPOHHOW CETH, IPUTOJHBIN /IS
aHaIM3a M300paXKeHNil - cBepTOYHasl HeHpOHHas ceTh. OOyUYaIOIMMCS TPEJOCTABISIETCS BO3MOKHOCTD
MOJYYUTh KOMIUIEKCHOE BCECTOPOHHEE MPEACTABICHUE O MIPEABAPUTEILHO OOYUCHHBIX HEHPOHHBIX
CeTsIX JJIsl aHaJIM3a N300pakeHHH.

HckyccTBEHHBIN UHTEIIEKT B
METaITyprun

14

Teopwus, TEXHONOTHSA 1
ontuMu3anus npoueccoB OMJI

OcBoeHne JUCHUIIINHBI MOyt «Teopernyeckne ocHOBBI (pusnku u Mexanuku OMJI» mo3BoiuT
UHTEPIPETUPOBATh PE3YIbTATHl MOAEIUPOBAHUS U BBIIOJIHATh BCECTOPOHHUN aHAIN3 HAPSKEHHO-
JepopMHPOBAHHOTO COCTOSIHUS, @ TAK)KE€ BHOCUTH apI'YMEHTHPOBAHHBIC H3MEHEHUS B TEXHOJIOTHIECKUI
pexuM nedopmariuu Ha ocHoBe MojenaupoBanus B CAE cucremax. IuciuiuimHa «TexHonornueckue
nporeccel OM/I) BKITIOYaeT 3HAHUSA U YMEHHS IPOEKTHPOBAHMS KOHKPETHBIX TEXHOJIOTHUECKUX
nporieccoB 06pabOTKH METAIUIOB JIaBIEHHEM, HEOOXOJUMBIE [T JaJbHEHUIIIETO BHITTOJHEHHS IPOCKTA,
IIPEJI0KEHHOTO HHAYCTPUAIIbHBIM NIapTHEpOM. B mucnuninune «MozaenupoBaHue U ONTUMU3ALMS
TexHH4eckux cucteM OM/I» u3yuyaroTcst MEeTO b KOHCTPYHPOBAHUS allTOPUTMOB U MOJIEJIeH
TEXHHUYECKUX CHCTEM B 00acTH 00pabOTKN METaJluIoOB AaBieHHeM. PaccMaTpuBatoTCst 0COOCHHOCTH
MOJICTIMPOBAHHUS M ONTHMH3ALMH ITPOIIECCOB 0OPa0OTKH AaBJIEHHEM Ha OCHOBE CHCTEMHOTO TI0IX0/1a.

LludpoBoe NpoeKTHPOBAHUE
TEXHOJIOTUYECKUX MPOLIECCOB
00pabOTKH METaJIIOB
JaBJIeHHEM

15

Texunueckoe 00CITy:)KUBaHHUE U
pemoHT (TOuP)

CryznenTsl B pamKkax qucuuiuimasl ' Texandeckoe obcmyxuBanue u peMoHT (TOuP)" momyyar 3HaHuA
o cucreme TOuUP, MeTo1aM OpraHu3aIiii PEMOHTOB M 00SCIICUYCHHIO HAIC)KHOCTH 000y IOBAHUS.
N3yyat 3aK0HBI HA/IE)KHOCTH, CUCTEMBI IMarHOCTUKH, OPTraHU3alMI0 PEMOHTHOTO X031HCTBa, IPUHIUIIBI
oOecrieyeHHs ¥ MPOU3BOJICTBA 3amacHbIX yactell. [To3Hakomstest ¢ ocHoBHBEIME ['OCTamu cucteMsr
TOwuP. U3yuat ocCHOBHBIC BHJIBI H3HOCOB, HaHOOJICe TUMYHBIC Te()EKTHI TEXHOJIOTHYECKOTO
000pyIOBaHuUs1, U3ydaT OCHOBHBIC BU/IbI TEXHHUECKOHN TUArHOCTUKHU. [103HAKOMSITCS ¢ OpraHu3aIie
paboT 1o 00CTyKUBAHUIO 00OPYIOBAaHHUS U OPTaHU3AIMeH PEMOHTHBIX paboT U T.7. B 3aBepiieHue
ctyneHTsl nonydat 0030p Madpopmarnmonnsie cuctemsl (MC) B Cucreme TOuP npennpusitus.

HckyccTBEHHBI UHTEIUIEKT B
METaJUTYPrHH
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IMudporoe u pusznyeckoe

MOICIUPOBAHNE MEXaHUYCCKUX

CBOMCTB

Monyns «udposoe u puzndeckoe MOACTHPOBAHIE MEXaHHIECKUX CBOMCTBY BKIIOYAET B c€0s
OTHOMMEHHYIO TUCIUITUINHY, B PAMKaX KOTOPOH CTYAEHTHI 3HAKOMSATCS C METOJaMH OTIPEICIICHIS
MEXaHHYECKUX CBOWCTB, a TAK)KE IMPOTPaMMHBIMH IIPOAYKTAMH U PACUECTHBIMH METOIUKAMH,
MIO3BOJISTIOIIUE TPECKA3bIBATh 3HAYCHUS MEXaHHIECKHUX CBOMCTB METAJUION3ICIHN, H 3aMEHSIOIINE
TPYAOEMKHE U TOPOTOCTOSANTHE (HU3NICSCKHE HCITBITAHSL.

[udpoBoe mpoeKkTHpOBaHNE
TEXHOJIOTHYECKHX MTPOILIECCOB
00pabOTKN METaIIIOB
JIaBJICHUEM

17 HudpoBoe npoeKTHpOBaHNE Monyns «udpoBoe mpoekTHpoBaHHE TEXHOJIOTHH KOBKH U TOpsA4Yei 00BeMHOM mTaMIoBKI» BKIrodaeT | LludpoBoe npoexktiuposanme
TEXHOJIOTUH KOBKH U rOpsiyei B ce0st OJTHOMMEHHYIO JUCUUIUIMHY. B 3TOH qUCIMITIIMHBI paccMaTpUBaIOTCs Pa3IndHbIC aCIEKTHI TEXHOJIOTUYECKUX MPOIIECCOB
00BEMHOI1 IITaMITOBKH MPOEKTUPOBAHMS TEXHOJIOTHU KOBKH M TOpsiUei 00bEMHOI IITaMIIOBKH: OIpe/ieieHre GOpMbI 1 00paboTKN METaIOB

pa3MepoB 3ar0TOBKH I10]] KOBKY U LITAMIIOBKY; ONpe/ieieHie ()OPMBI M pa3MEpPOB OCHOBHOTO H JIaBJICEHUEM
BCIIOMOTaTEJIbHOTO HHCTPYMEHTA; 1T0J00p 000pYyA0BaHHMS; ITOCIIEI0BATEILHOCTH TEXHOJIOTHUECKHX

orepauuit 1 UX KOJIN4ecTBO. J[JIs KayKA0T0 acleKTa TeXHOJIOTHYECKOro MPOSKTUPOBAHUS

paccMaTpuBaeTCs IPUMEHEHHE NU(POBBIX TEXHOJIOTHH C IENbI0 aBTOMATH3AIIH PACUETOB 1

MOATOTOBKH KOHCTPYKTOPCKOH JOKYMEHTALNH.

18 udpoBoe npoexTrpoBanne Monyns «udpoBoe MPOEKTHPOBAHNE TEXHOJIOTHH COPTONPOKATHOTO MPOU3BOICTBA» BKItoUaeT B ceds | Llnpposoe mpoektupoBanue
TEXHOJIOTHH COPTOIIPOKATHOTO  |TpH AMCHMIUINHBL: «KamiOpoBKa MpoKaTHBIX BaJIKOBY», «[IpruBakoBas apMaTypa COPTOIPOKATHBIX TEXHOJIOTHYECKHX IIPOIIECCOB
MPOM3BOJICTBA CTaHOBY, «TE€XHOJIOTMH COPTONPOKATHOTO MPONU3BOJICTBa». B paMKax TpexX ANCIUIUINH 00paboTKN METaUIOB

paccMaTpuBarOTCs pa3IMndHbIC ACIEKTHl IPOSKTHPOBAHMS TEXHOJIOTUH COPTONPOKATHOTO IIPON3BOJICTBA: | AaBICHUEM
pa3paboTka KaJIHMOpOBKH BAJIKOB, TIPHBAIKOBON apMaTypbl, OCIEI0BATEILHOCTH TEXHOIOTHIECKUX

orepanuii U TEXHOJIOTMYECKHX PEXKUMOB COPTOIIPOKATHOTO MMPOU3BOACTRA. [l KaXKI0r0 acreKrTa
TEXHOJIOTHYECKOT0 MIPOCKTUPOBAHKS PaCCMaTPUBACTCS IPUMEHEHNE IUPPOBBIX TEXHOJIOTHI C LEJIBIO
ABTOMATH3allMU PAacUyeTOB U MOATOTOBKH KOHCTPYKTOPCKOM TOKYMEHTALIUH.

19 S13b1KM IPOrpaMMUPOBAHHUS B pamkax mucuuminasl «S3biku nporpamMmupoBanust (BHOIHOTEKH)» CTYIEHTHI TOTy4YaT 0030p HckyccTBEHHBIN UHTEIUIEKT B

(bubnunotexu) COBPEMEHHBIX SI3BIKOB MMPOTPAMMHUPOBAHHS M OCBOSIT COBPEMEHHBIH SI3BIK MporpaMMupoBanus «Pythony, | metammyprun

y3HAIOT, KaK UCIIOIb30BaTh €ro AJI pelIeHHsI KOHKPETHBIX 3a1a4u. B pamkax 3Toil qTUCHUIUINHEL
CTYACHTHI U3y4aT CIEIYIOIINe TEMBI: CTPYKTYPHI JaHHBIX, YIIPaBICHHE TOTOKOM, LIUKJIBI, HTEPaITHs,
nokoseHue, pyakmws, Moy, OOII, o6paboTka ommboK, padoTa ¢ paitmamu. CTyIEHTHI TOIydaT
0630p 6ubmoTek u nucTpyMeHToB, Takux kak NLTK, spaCy, Gensim, Stanford NLP, TextBlob,
OpenCV, TensorFlow, Keras, PyTorch, Scikit-learn.

20 IIpaxTrka

21 [pakTika [IpakTHKa BKiIIOYaeT B ce0s1 HECKOIBKO BUOB M THIIOB IIPAKTHKU: ydeOHasl MPAaKTHKa, TEXHOJIOTHYecKas;| IcKycCTBEHHBIN HHTEIIEKT B

MPOU3BOJICTBEHHAS TIPAKTHKA: TEXHOJIOTHUECKasT; IPEeIANIUIOMHAsT; HAydHO-HCCIIeA0BaTeNbCKas padoTa.
Lenp yueOHON IPaKTUKH MO3HAKOMUTH CTYICHTOB C CYIIECTBYIOIINMH HAYYHBIMH WIIN
MIPOM3BOJICTBEHHBIMHU IPOOIEMaMH U allTOPUTMAMH UX PELICHUS, ¢ IPEANPHSITHEM UIIM OpraHu3alliel B
IIEJIOM, CO CTPYKTYpPOH NPENPHUITHS, C OCHOBHBIMH U BCTIOMOTATEIbHBIMHU I1eXaMH (OTAeIaMt)
MPENPHUSITHSA, C TEXHUYECKUM OCHAIIICHUEM, ITOJINTHUKON B 00JIaCTH SKOJIOTHH U MEHEI)KMEHTa KauecTBa.
PesynbraTom mpakTHKH SBIsSETCS COOp MaTepPHaIoB JJIS IPOBEACHNS JaJbHEUIINX HAyIHO-
HCCIIEIOBATEIbCKIX PaboT, a TaAK)Ke TEXHOJIIOTHYECKHX PACUETOB M PacdeToB 00opynoBaHus. B xome
MIPOM3BOJICTBEHHON MPAKTUKU CTYAEHTHI H3yYar0T TEXHOJIOTHUECKHE MPOIECCHl U 000PYAOBaHHE [IEXOB,
MPUEMBI U IPUHIIMIIBI BBITTOJIHEHUS OTIEPALHiA; TIOJIydaroT 3HaHUs 00 OpraHu3anuy paboTsl
HOApa3/ieJICHUH PEIPHUATH, O CHCTEME KOHTPOJISl KadecTBa, TpeOOBaHMH IPOMBIIIIIEHHOH
6e3zomacHoctu. [IpnoOpeTaroT ONBIT IPUMEHEHUS TEOPETHIECKNX 3HAHUH B MPOLIECCE CAMOCTOSTEIEHOTO
BBITIOJTHEHHS TPO(ECCHOHANIBHOM e TeIbHOCTH U TPYAOBBIX (DYHKIMH, IPEAYCMOTPEHHBIX IPOrpaMMon
B COOTBETCTBHH € NPO(heCCHOHATLHBIMU CTaHJapTaMu. B Xo/ie HayuHO-HCCIIe0BaTeNbCKON IPaKTUKH
(hopmupyeTcst CHOCOOHOCTh K CaMOCTOSTENILHOMY BBINOJHEHUIO HAYYHO-HCCIIE0BATEIbCKOW paboThI,
MTOCTAaHOBKE M PEIICHHUIO ONBITHO- SKCIIEPUMEHTAIBHBIX 33/1a4, CBA3aHHBIX C MPo(ecCHoHAIFHON

METaTypruu
[udposoe npoekTrpoBaHue
TEXHOJIOTUYECKHX MTPOIIECCOB
00paboTKH METAIIIIOB
JIaBJICHUEM




JEATEIIBHOCTBI0, 00PabOTKE MOMyYCHHBIX HAYYHBIX PE3yJIbTaTOB M UX aHAIN3Y, 0OPMIICHHIO HAYIHBIX
craTed W Mpe3eHTalni 1MoJ] pyKOBOJICTBOM IpenoaaBaresneii. B xoe npeaaumioMHoN IpakTUKT
CTYZEHTHI 3aKPEIUIIOT U YIIyOJSFOT TEOPETUYECKHE M IPAKTHIECKUE PE3YNIbTATHI 00YIEHHS, TPOBOIST
HCCIIEZIOBAaHNS ¥ OKOHYATENbHBIE PACUYETHI, KOTOPBIE UCTIONB3YIOT JUIS BHIIIOIHEHHUS BBITYCKHOH
KBaTH(PHUKAIMOHHONW PabOTHI 1O 3aJAHHON TEeMaTHKE.
22 Tl'ocynmapcTBeHHas HTOTOBAs
aTTecTalys
23 l'ocynapcTBeHHast UTOroBas Lenbro rocy1apcTBEHHOM UTOTOBOH aTTECTAlUH SIBJISIETCSI ITPOBEPKa YPOBHS C(HOPMHUPOBAHHOCTH Y HckyccTBEHHBIN HHTEIUIEKT B
aTTecTalys 00y4JaromuXxcsi KOMIIETCHIMH, HEOOXOIMMBIX JIJISI BBITTOJHEHUS! TPYIOBBIX QyHKIUH 1 MeTaTyprun
npodeccroHaNBHBIX 3a/1a4 Ha COOTBETCTBHE MX MPO(ECCHOHATIBHBIM CTAHAAPTAaM U CAMOCTOSITEIBHO Ludposoe npoexTrpoBanue
yCTaHOBIICHHOMY oOpa3oBatenbHoMy cTanaapty (CYOC) Yp®Y no marucrparype B obiactu TEXHOJIOTUYECKHX MTPOILIECCOB
obpazoBanus «VHXeHEpHOE /IeN0, TEXHOJIOTHU U TEXHUYECKUe HayKu». Ha rocynapcTBeHHOM 5K3aMeHe | 00pabOTKH METaIOB
YCTaHaBJIMBACTCSl YPOBEHb TEOPETHUECKOH NOATOTOBKU OOYUYAIONIMXCS K BHIIOITHEHHIO JIaBJICHUEM
npodeccrnoHaNBHOM NeATeNFHOCTH. 3alKTa BEITyCKHON KBaMH(HUKAIMOHHON pabOThI IO3BOMISET
YCTaHOBHUTH YPOBEHb MOJTOTOBICHHOCTH 00YYaIOIINXCS TPUMEHSATh TEOPETHUECCKIE 3HAHUS 1
MpaKTHIECKUE YMEHHS peaTh MpodeccHoHaIbHbBIE 3a1a4H 10 3aJaHHON TeMaTHKe.
24 DaKyIpTaTHBHI
25 TexHonornn u 060pyROBaHNE ®akynbTaTUBHBIN, TOICPKUBAIOIINI MOIYJb HAIIPABJICH Ha N3y4CHNE TEXHOIOTHH U obopynoBanus | Llndposoe nmpoektupoBanue
MPOU3BOJICTBA M3ENNI COpPTO-, TMCTO- U TPYOONIPOKATHOTO, Ky3HEUHO-IIITAMIIOBOYHOTO, BOJIOYMIIBHOTO U JIp. IPOM3BOACTB. TEXHOJIOTHYECKHX MIPOIIECCOB
meronamu OM/] OcBoeHne MOy IIpeIaraeTcs CTyIeHTaM, He IMEIOIINM 0a30BOro oOpas3oBaHus 1o o0paboTke 00paboTKN METaUIOB
METaJUIOB JaBlieHHeM. Takxke 0CBOGHHE 3TOr0 MOAYJIsl OYAET MOJIE3HO CTYACHTaM TPACKTOPHU JIaBJICHUEM
«VIcKyCCTBEHHBI MHTEIUIEKT B METAILTYPIHI», IIOCKOJIBKY OH PaCKpHIBAET IIPEAMETHYIO 00/1acTh
NPUMEHEHHUS] HCKYCCTBEHHOTO MHTEIJICKTA.
PykoBogutens OIT [IBapu Janun JleonnaoBu4




