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Paznea 1. OBLIASA XAPAKTEPUCTUKA MOAYJISA «HMumennekmyaivnolii anaius
OaHHBIX)

11. AHHOTaNuA COAEPKAHUSA MOIYJIS

HJucuunmuuel  Monynsi  «VHTeIIeKTyalbHbI aHaNW3 JAHHBIX» OTHOCATCS K  YacTH
00pa30oBaTeNbHON MPOTrpaMMbl, (POPMUPYEMOM Y4aCTHUKAMH OOpA30BaTEIBHBIX OTHOIICHHA.
CogepxaHue MOJIyJsi HampaBieHO Ha (GOPMUPOBAHHE Y OOYYarOIIMXCS KOMIIETEHIIHH,
CBSI3aHHBIX CO CIIOCOOHOCTBIO NMPOBOAWUTH MHTEIUICKTYAIbHBIM aHAM3 AaHHBIX (B TOM YHCIE
0OJIBIINX) UX PA3IMYHBIX NMPEAMETHBIX oOnacteil. B pamkax Moayns u3y4aroTcsi JUCIUILINHBL:
MeTobl M CHUCTEMBI HMCKYCCTBEHHOIO HHTEJUIEKTa, MamuHHOe o0ydeHue, McKkyccTBEHHBIE
HEUPOHHBIE CETH.

1.2. Crtpykrypa u 06beM MOIYJIA

dopMa UTOroBOM
NPOMEKYTOYHOM
aTTecTalyy 1o

O0beM TUCHUTIINH

No MO/1yJIsl H BCEro
Ilepeyens uCUMIIMH MOXYJIsI

n/n MOIYJIl B 3a4€THBIX
eqMHANAX 1 yacax | MACUHIUTHHAM MOTYJIsi U B
1eJI0M 110 MO/TYJTI0
1 HckyccTBeHHBIE HEHPOHHBIE CETH 5/180 IK3aMEH
2 MamunHoe o0y4yeHue 3/108 HK3aMeH

3 Mertonbl 1 cucTEeMBbI 2/72 3ayer

UCKYCCTBEHHOT'O MHTEJICKTA
10/360

HUTOT'O no moayito: HE IPETYCMOTPEHO

1.3. IlocaenoBaTeIbHOCTL OCBOEHHS MoayJid B 06p330BaTeJ'II)HOI71 nporpamMmme

IIpepekBHU3UTHI MOAYIS1 NudopmannoHHbie TEXHOIOTUH U CEPBHUCHI,
OcHoBbI niporpamMmmupoBanusi, OCHOBBI pa3padOTKH
MIPOTrPaMMHOTO O0eCTIeUeHUs

IocTpeKBH3HUTBI U KOPEKBU3HTHI IIpoexmuuiii npakmukym 4. HumennexmyanvHulii
MOAYJIs aAHAIU3 OAHHBIX

1.4. Pacnpeaenenue KoMNeTeHIH M0 JMCUMIIJIMHAM MOAYJIsl, IVIaHUpYeMble
pe3yJbTaThbl 00y4eHHs (MHANKATOPBI) 10 MOIYJII0

W3ydyeHne OUCHMIUIMH MOAYNS IpeaycMarpuBaeT (HOpMHUpPOBAaHHME  KOMIIETEHLUHN
IOCPEJICTBOM IIOCIIEIOBATEILHOTO OCBOEHUS PE3yIbTaToOB OOYy4EHHUs Ha ONPEACICHHOM YPOBHE
CJIOKHOCTH COZIEPKaHMSL.

Pe3y.]'II)TaTI)I O6yquH$[ 10 JUCHUIIIIMHE — 3TO KOHKPETHBIC 3HAHHWA, YMCHUS, OIIBIT U JPYIruc
PE3YIbTAThI (conepmaTem,Hme KOMITOHEHTBI KOMHGTGHHHI\/’I), KOTOPBIX IINIAHUPYETCA AOCTUYL Ha
JTane W3y4yeHUs JUCHUIUIMHBI MOAYJIS M KOTOpbI€ JOJDKHBI OylyT MpOAEMOHCTPUPOBAHbI
OoOyJaloMMHCA M OLIEHEHBl IMpernojaBaresieM I10 HWHAWKATOPaM/U3MEPSIEMBbIM KPUTEPUSIM,
BKJIIOUEHHBIM B (POPMYIIUPOBKY pE3yIbTATOB O0YUCHUS.

Wuaukatop — 3TO MpU3HAK / CUTHAJ/ MapKep, KOTOPbIM MOKa3bIBaeT, HA KaKOM YpPOBHE




00ydJaronuics JOMKEH OCBOUTH PE3YJIbTaThl OOYUECHHS U WX MPEIbSIBICHNE JOKHO TTOATBEPIUTH

(dakT OCBOCHHUS MPEIMETHOTO COJCPKAHUS TaHHOU TUCIUTUTHHEI.

WNHpukaTopsl

YUUTBIBAIOTCSI TpU BBIOOpPE U COCTABIEHHWU 33JaHUNH  KOHTPOJIBHO-

OLICHOYHBIX MEPOIPUATHH (OLIECHOYHBIX CPEACTB) TEKYILEH U POMEKYTOUHON aTTECTALIUU.

Ilepeyenn
e —— Kon u HammeHoBaHue I[Inanupyembie pe3yjbTaThl 00yUeHHs
KOMIIeTeHIIU U (MHIUKATOPBbI)
MOJYJIfA
1 2 3

1K 3 — Cnocoben 3HaHus:
peliaTth 3a1a4n COBPEMEHHBIC TIPOTPAMMHBIC TTAKEThI JIS
npogeCcCuOHaTBLHON MO/JICITUPOBAHMSI HICKYCCTBEHHBIX HEMPOHHBIX CETEH
JIeATEeILHOCTH Ha (MHC), ux BO3MOXKHOCTH;
OCHOBE O0COOCHHOCTHU U TIPEUMYIIECTBA BEIUNCITUTEIBHBIX U
UH(POPMALIMOHHOH U MH(POPMALIMOHHBIX CHCTEM, OCHOBAaHHBIX Ha
oubmmorpaduueckoit HEHPOCETEeBOI TEXHOJIOTHUH;
KYJIbTYpbI, IOHUMaHUS | YMeHHSI:
MIPUHIIAIIOB Pa0OTHI, moaenupoBatsh MHC cpencTBaMu COBpeMEHHBIX
BbIOOpA M IPUMEHEHHST | HEHPOIIAKETOB;
COBPEMEHHBIX Baanenus:
UH(POPMAIIMOHHBIX HaBbikh ~ MmogenupoBanuss ~ MHC — cpeacrBamum
TEXHOJIOTHH U COBPEMEHHBIX TTAKETOB MIPHUKJIATHBIX TIPOTPaMM;
IPOTPAMMHBIX CPEJICTB,
B TOM YHCJIC
OTEYECTBEHHOTO
MIPOM3BO/JICTBA, H C
Y4ETOM OCHOBHBIX
TpeboBaHMit
nH(pOpMaITMOHHOM

HckyccTBeHHbBIE | 0€30M1aCHOCTH

HEHUPOHHBIE I1K 5 — Cnocoben 3HaHuA:

ceTH MIPOBOJIMTH MOJATOTOBKY | METOBI IOJTOTOBKH JaHHBIX Jiyis o0yuenus MHC;

JaHHBIX 11
MIPOBEICHUS
AHAIUTUYECKUX PaboT,
B TOM YHCJIE C

Ymenus:

MOATOTOBUTH JIAaHHBIE JIIsl 00y4eHMs] HEUPOHHOU ceTu;
Biaagenusn:

HAaBBIK IMOJIrOTOBKH JIAHHBIX IS JAJIBHEHUIIETO

[IPUMEHEHUEM oboyuenust UHC;

MH(OPMaLMOHHBIX

TEXHOJIOTUH

I1K 6 — Cniocoben 3Hanus:

IPOBOAUTH ocHoBHbIe apxutekTypbl MHC n obnactu ux
AHAINTUYECKUE MIPUMEHEHUSI;

WCCIICIOBAHUS JAaHHBIX
(B TOM umcie OONBIITNX)
C IpUMEHEHUEM
COBPEMEHHBIX
nH()OpPMAITMOHHBIX
TEXHOJIOTUI

npuHIUNb! GyHKIMoHupoBanus MHC;

OCHOBHBIE c110co0bI 1 npaBuiia o0yuenuss MTHC;
Ymenus:

BBIOpATh TUI HEUPOHHOM CeTH AJIs peleHus
MIPEAJIOKEHHOM 3aa4H;

MIOCTPOUTDH APXUTEKTYPY U BHIOPATh KOJIHUYECTBO
3JIEMEHTOB HEMPOHHOM CETH B COOTBETCTBUHU C
TpeOOBaHUSMU KOHKPETHOH 3a7auu;

OCYILIECTBUTH IPOTPAMMHYIO PEaTU3aI1I0 BHIOpAaHHOMN
MOJIEJIM HEUPOHHOM CETH;




BBINOJIHUT MPOLIECC 00ydeHUs] HeHPOHHOM CETH;
OLIEHUBATh Ka4eCTBO 00YUEHUs Pa3IMYHbIX MOJEIEH
HHC;

Baapenusn:

HAaBBIKU PELICHUS 3a1a4 allllPOKCUMAalUH,
MIPOTHO3UPOBAHMUSA, KIACCU(PUKAIIMN JAHHBIX,
pacrio3zHaBaHus 00pa3oB;

MamnHHOe
oOyueHue

I1K 3 — Cnocob6en
pemarp 3a1a4u
npohecCHOHATBLHOM
NEeSITeTTbHOCTH Ha
OCHOBE
UHPOPMALIMOHHOH U
oubmorpaduueckon
KYJBTYPbI, TOHUMaHUS
NPUHIUIIOB pabOTHI,
BbIOOpA M TPUMCHEHHSI
COBPEMEHHBIX
UH(POPMAIIMOHHBIX
TEXHOJIOTHI U
IPOTPAMMHBIX CPEJICTB,
B TOM YHCIIE
OTEYECTBEHHOTO
MIPOM3BOJICTBA, U C
Y4ETOM OCHOBHBIX
TpeboBaHMit
nH(pOpMaITMOHHOM
0€30MacCHOCTH

3HaHuA:

OCHOBHbIE OUOIMOTEKH, TPUMEHSEMbIE B PEILICHUH
3a7a4 U3 001aCTH MAIIMHHOTO OOY4eHUS;

YMenus:

IIPUMEHATH IPOTPAMMHBINA HHCTPYMEHTAPUN JUIS
OpraHu3alK1 MAIIMHHOTO O0YYEeHHUS;

Baanenus:

0a30BbIM HHCTPYMEHTAPUEM MAIIMHHOTO O0yUYECHMUS;

IIK 5 — Criocoben
MIPOBOJIUTH MOATOTOBKY
JaHHBIX 11
MIPOBEICHUS
AHAIUTUYECKUX PaboT,
B TOM YHCJIE C
MIPUMEHEHUEM
MH(OPMaLMOHHBIX
TEXHOJIOTui

3HanuA:

3Tanbl NOATOTOBKU JAHHBIX JUISl MATMHHOTO
o0y4eHus1, TAKTUKU Ha KaXJIOM 1Talle;

Ymenus:

BBIOMPATH JIaHHBIE /1711 MAILIMHHOTO 00y4YeHMs;
MIpeIBAPUTENILHO 00pabaThIBATh JaHHBIE ITyTEM
(bopMaTUpOBaHUs, OUUCTKU U BEIOOPKU U3 HUX;
peoOpa3oBhIBATH NMPEABAPUTEIHHO 00padOTaHHBIE
JIaHHBIE ITyTE€M MacCIITa0MPOBAHUS, IEKOMIIO3UIIUH
aTpuOyTOB U arperupoBaHus aTpuOyTOB;
Biaagenusn:

HaBbIK [OJIrOTOBKM JAaHHBIX  JUIS
MaIIMHHOTO 00y4YeHMs;

OpraHu3aluu




1K 6 — Cnocoben
IPOBOJIUTH
AHAIUTUYECKUE
UCCIICI0BaHMsl JAaHHBIX
(B TOM uncie 00JIBIINX)
C IPUMEHEHUEM
COBPEMEHHBIX
MH(POPMALIMOHHBIX
TEXHOJIOTUI

3HaHus:

BO3MOXKHOCTH aJITOPUTMOB MAITUHHOTO 00y4YEHUS;
KJIACChI 3a]1a4, PEIIaeMbIX C [IOMOIIbIO aJITOPUTMOB
MAaIIMHHOTO 00y4YeHHS;

Ymenus:

MIPUMEHATH HA MPAKTUKE AJITOPUTMbI MALTUHHOTO
o0yJeHus;

000CHOBBIBATh MPUMEHEHHUE TOTO UJIH UHOTO
QJIrTOpUTMa MAIIMHHOTO 00YYEeHHUS JIJIsl pEIICHUS
KOHKPETHOMW 3aJa4H;

aHAJIM3UPOBATh PE3YNbTAaThl 00YUECHUS aIrOpUTMa,
MpeJiaraTh MyTH MOBBIIIEHUS TOYHOCTH AITOPUTMA;

Baapenusn:

HaBBIK IPOTPAaMMHOM  peaju3aluu  aIrOpuTMOB
MaITUHHOTO O0YYCHHUS;

OIIBIT HpI/IMeHeHI/ISI aJII‘Opl/ITMOB MAIlIMHHOT'O

O6y‘IeHI/I${ Ha IIPAaKTHUKE;

Metonn! u
CHCTEMBI
HCKYCCTBEHHOT
0 MHTEIJUIEKTA

1K 3 — Criocoben
pelarhb 3a1a4n
npodeCcCHOHAILHON
NeSITeIbHOCTH Ha
OCHOBE
UH(POPMALIMOHHOM U
oubmmorpaduueckon
KYJBTYpbl, TOHUMaHUS
IPUHLIUIIOB PabOTHI,
BbIOOpa U IPUMEHEHHUS
COBPEMEHHBIX
UH(POPMALIMOHHBIX
TEXHOJIOTUH 1
IPOTPaMMHBIX CPEJICTB,
B TOM YHCIIE
OTEYECTBEHHOT'O
IIPOM3BOJICTBA, U C
Y4€TOM OCHOBHBIX
TpeboBaHMit
UH(POPMALIMOHHOM
0€30MacHOCTH

3Hanusa:

OTIpEJICIICHUE UHTEIUICKTYaIbHBIX CHCTEM, CTPYKTYPY
CTAaTHYECKUX M TUHAMHYECKHX IKCIIEPTHBIX CUCTEM;
METOJbl TOCTPOCHUSI SKCIUTyaTallud M Pa3padOTKU
WHTEJUICKTYaJIbHBIX CUCTEM;

TEOPHIO TEXHOJIOTUH UCKYCCTBEHHOT'O UHTEIUICKTA,;
COBPEMEHHBIC CHUCTEMBI MCKYCCTBEHHOI'O WHTEJUICKTA
Y IPHUHATHS PEIICHUM;

BO3MOXXHOCTH HHTCIUICKTYAJIbHBIX CHUCTEM u
HMCIOIIUXCA IMTPOrpaMMHBIX IIPOAYKTOB,
OCHOBHBIC HCTOYHUKH Hﬂy‘IHO-TCXHHHGCKOﬁ

MH(OpPMAIIUY 110 OCHOBHBIM HAIPaBJICHUSM, METO/IaM,
MOJENSIM W HWHCTPYMEHTAIBHBIM  CPEICTBAM
KOHCTPYHPOBAHUS UHTEIUICKTYaIbHBIX CHCTEM;

SI3BIKU M TIPUKJIATHBIC ITAKETHI IS 00pabOTKH
OOJIBIINX TaHHBIX;

MIPUKJIAIHBIC MHCTPYMEHTHI aHAJIA3A TAHHBIX;
pacnpenenennbie 6a3bl nanHbix NOSQL;

Ymenus:

paszpabaTeiBaTh TOCTAaHOBKY 3agad JUIisl PEIICHUS
He(opMaTM30BaHHBIX MPOOIIEM;

dbopMynupoBaTh I[ENM W 3aJa4d  aBTOMAaTHU3allUU
00paboTKH yrpaBieHYECKON HH(DOpMAIUH;

MPUMEHITh  WHTEUIEKTyallbHbIE  CHUCTEMBI  JUIS
peHIeHI/ISI 3a1a4 OIICHKHN nu HpOFHOSI/IpOBaHI/Iﬂ
COCTOSIHUSI OOBEKTOB;

HpI/IMeHSITB paSJ'II/I‘—IHI)Ie MOoAaeIn Hpe}ICTaBH CHUA

3HAHUW TPU peaTu3alliid OIKCIEePTHBIX CHCTEM Ha
OBM;

MIPUMEHSIThH SI3BIKH U IPUKJIAIHBIE TAKEeThI IS
00paboOTKH OOJBITUX JTAHHBIX;

BBIOpATh MOIXOASIINNA HHCTPYMEHT aHanu3a O0NbIINX
JTAaHHBIX, BBIOPATH TIOIXOSIIYIO TEXHOIOTHEO
XpaHeHus1 OOJBIINX TaHHBIX;

Baanenus:




COBPEMEHHBIMH METOAAMH TPUMEHEHUS MPHUKIATHBIX
UHTEJJIEKTYaJIbHBIX CHCTEM U CHUCTEM MOIJEPKKU
NIPUHATHS PELICHUN;

HaBBIKM pabOThl B TakKeTax oOpabOTKH OOJBIIUX
JAHHBIX;

HAaBbIKWM IPUMEHEHUS S3bIKOB 11 00pabOTKU JaHHbIX;

IIK 5 — Ciocoben
IIPOBOIMTH ITOATOTOBKY
JAHHBIX IS
MIPOBEICHUS
AHAJTUTHYECKUX PadoT,
B TOM YHCJIE C
NpPUMEHCHUEM
UH(GOPMAITMOHHBIX
TEXHOJIOT Uit

3HaHus:

TEOPETUYCCKHE OCHOBBI TIOCTPOCHHSI u
(GYHKIIMOHUPOBAHUS MTPHUKIIAIHBIX UHTCIUICKTYaIbHBIX
CHCTEM W CHUCTEM IMOJJCPKKU TMPHHATUS PEIICHUH,
KJIIOYCBBIC ~ HAMpaBJICHUS  NPUMCHCHHS  HOBBIX
WHPOPMAIIMOHHBIX ~CHUCTEM TIpU  aBTOMATHU3alUuu
MIPOLIECCOB MPUHSTHUS YIIPABICHYCCKUX PEIICHUN;
ApXUTEKTYPy U METOJIbI TPOSKTUPOBAHHS IKCIIEPTHBIX
CHUCTEM,;

MOJISJIN TIPE/ICTAaBIICHUS 3HAHUIA,

O0COOCHHOCTH pa0OThI ¢ OOJIBITHMH
HECTPYKTYPUPOBAHHBIMH U
CIA00CTPYKTYPUPOBAHHBIMU JAHHBIMU;

Ymenusn:
pa3pabarbiBaTh W IPOTPAMMHUPOBATH  JTHAJIOTH
B3aumojeiicteuss OBM u  denmoBeka, pemarb
OIITUMH3AITMOHHBIC 3a1a4YU C IIOMOIIIBKO TCHETUYCCKUX
aJITOPUTMOB;

HacTpauBath U opranu3oBbiBaTh NOSQL 6a3br
JaHHBIX;

ucrnonb3oBarh NOSQL 6a3bl JaHHBIX B MIPOEKTaX IO
CO3/1aHUI0 NH()OPMAITMOHHBIX CUCTEM;
HCIOIB30BaTh 1abmon MapReduce Ha 6a3oBoM

YPOBHE;
Biaagenusn:

HABBIK MOCTPOCHHSI MOJIEIEH MPECTABICHUS 3HAHUM,
MOJAX0daMHU u TEeXHUKOH peleHus 3ajau
HWCKYCCTBEHHOTO  HWHTEJUICKTa, HWH()OPMaIMOHHBIX

MOJeNIe 3HaHUM, METOJAaMU IPEACTABICHUS 3HAHUU
(MeTOoIbI MH)KEHEpUU 3HAHUH.
sI3bIKaMU MAHUITYJIMPOBAHUSI TAHHBIMU;

I1K 6 — Cnocoben
IIPOBOAUTH
AHAIUTUYECKUE
MCCJIEJOBAHMSI TaHHBIX
(B TOM uncie 0OJIbIINX)
C IPUMEHEHUEM
COBpPEMEHHBIX
UH(POPMALIMOHHBIX
TEXHOJIOTHI

3Hanusa:

METO/Ibl aHaJIN3a U XpaHEeHUsI OOJBIINX 00HEMOB
AHHBIX;

ATarnbl KU3HEHHOTO [UKIIAa 00pabOTKH OONBIINX
JAHHBIX;

SI3BIKH, HanOoJee MpucrnocodIeHHbIe A1t 00paboTKu
M AaHAJIUTHUKHU OOJIBIINX JaHHBIX; CIIOCOOLI
OpTraHMU3aIMK XPAHEHUS U IOCTYIA K OOJIBIINM
JTAHHBIM;

Yvenns:

BBIIIOJIHATE DJIEMEHTHI aHAIN3a JAHHBIX U
WHTEPIPETUPOBATH PE3yIbTATHI;

pasznuuath xapaktepuctuku SQL u NoSql B/1;
(hopMyIHpOBaTh AITOPUTMBI B MAPAIUTME
MapReduce;




Baanenns:
METONAaMH aHaJIn3a OOIBIINX 00BEMOB JaHHBIX;

1.5. ®opma o0yueHus

Peanuzanuss Moayas BO3MOXHA JJIsi OOYYarOUIMXCS MO OYHOM, OYHO-330YHOHM M 3a0YHOU
dbopmam.




PA3JIEJI 2. TPOI'PAMMBI MOAYJIA

«HTeNIIeKTY AIbHBIN AHAJIN3 TaHHBIX)

2.1. PABOYAS ITPOT'PAMMA JUCHUIIJIMHBI «McKyccTBeHHbIE HelipOHHBbIE CeTH)

2.1.1. COAEP’ KAHUE U OCOBEHHOCTHU PEAJIM3ALIIMU JUCIHUTIJIMHBI
«HMckyccTBeHHbIE HEMIPOHHBIE CeTH

2.1.1.1. TexHo10ruM 00y4eHHUsI, HCTOIb3yeMble TPU U3YyYEeHHH THCUMIIIMHBI MOTYJIs

HpI/I N3YUCHUHU OUCHUILJIMHBI

((I/ICKYCCTBeHHI)Ie HCprOHHHC CCTHN»  UCIIOJBb3YROTCA

TpaAUIMOHHAS (PENPOLYKTUBHAS) TEXHOJIOTUSI OOyUEHHUS.

2.1.1.2. InanupyeMble pe3yJbTaThl 00yUeHHs (MHIUKATOPHI) MO TUCIHUNIHHE
«HMckyccTBeHHbIE HEMIPOHHBIE CETH»

Kon m HanmenoBanue
KOMIIeTeHI[MH

ILnanupyembie pe3yabTarbl 00y4eHUs (MHIMKATOPHI)

1K 3 — CnocoGeH pemiatb
3a/1a49u MpoQecCHOHATBHON
NESITEIbHOCTH Ha OCHOBE
MH(OPMAaLIMOHHON U
oubmorpaduaeckoit
KYJIBTYPBI, IOHUMaHUS
MPUHIIUIIOB PabOTHI,
BbIOOpPA U IPUMEHEHUS
COBpPEMEHHBIX
MH(}OPMaLMOHHBIX
TEXHOJIOTUHN U
IPOTPAMMHBIX CPEJICTB, B
TOM YHCJI€ OT€YECTBEHHOIO
MIPOM3BOJICTBA, U C YUETOM
OCHOBHBIX TpeOOBaHUI
MH(pOpMaLOHHON
0e3011acHOCTH

3HaHun:

COBPEMEHHBIE IPOTPAMMHBIE MAKETHI JJIs1 MOIECIIUPOBAHUS
ucKyccTBeHHbIX HelpoHHbIX ceTeil (MHC), ux Bo3MOKHOCTH;
0COOCHHOCTHU U MTPEUMYILIECTBA BRIUNCIUTEIBHBIX U
MH(OPMAITMOHHBIX CHCTEM, OCHOBAHHBIX Ha HEHPOCETEBOM
TEXHOJIOTUH;

Ymenus:

mozaenupoBate MHC cpencrBamu cOBpeMEHHBIX HEHPOIIAKETOB;
Baanenus:

HaBblku MoaenupoBanus MHC cpenctBamu COBpEeMEHHBIX MTAKETOB
MPUKIAIHBIX IPOTPAMM;

IIK 5 — Ciocoben
MIPOBOJIUTH MOATOTOBKY
JAHHBIX JIJIs1 TPOBEICHUS
aHAIUTUYECKUX paboT, B
TOM YHCJIE C TPUMEHEHUEM
UH(OPMaIIMOHHBIX
TEXHOJIOTHH

3Hanusa:

METOIbl TOJTOTOBKM JaHHBIX 1715 o0yuenus NHC;

Ymenua:

MOATOTOBUTH JIaHHBIE JIJIsl 00yUYeHHsI HEUPOHHOH ceTu;
Baanenus:

HaBBIK TOJITOTOBKY JAHHBIX JUIs NanbHeiero ooyuenus MHC;

IIK 6 — Criocoben
MIPOBOJIMTH AHATUTUYCCKUE
WCCJICI0BAHMS JTAaHHBIX (B
TOM YHCJIe OOJIBIINX) C
MPUMEHEHUEM
COBPEMEHHBIX
UH(OPMAIIMOHHBIX
TEXHOJIOTHi

3HaHuA:

ocHoBHbIe apxuTekTypbl MTHC 1 ob6nactu ux npruMeHeHus;
npuHIUNb! pyHKIMoHupoBanus MHC;

OCHOBHBIE c110c00bI 1 npaBuiia o0yuenuss MTHC;

Ymenus:

BBIOpATh TUIT HEUPOHHOM CEeTH AJIsl peLIeHUS MPEI0KEHHON
3a/1a4u;

MIOCTPOUTDH APXUTEKTYPY U BHIOPATh KOJIMUYECTBO FJIEMEHTOB
HEHPOHHOI CeTH B COOTBETCTBUU C TPEOOBAHUSAMHU KOHKPETHOM
3a/1a4H;




Baanenuns:

OCYIIECTBUTH MPOTPAMMHYIO peaTH3aIiio BEIOpaHHONW MOIEIH
HEUPOHHOMU CEeTH;

BBITOJIHUTH MpOLIecC 00yueHUs] HEHPOHHOM CETH;

OIICHUBATh KauecTBO 00y4ueHus paznudHbix moaeneid MHC;

HAaBBIKW PCIICHUA 3a4a4 alllIpOKCUMAIUU, IIPOTHO3UPOBAHN,
KJ'IaCCI/I(i)I/IKaI_[I/II/I JaHHBIX, pACIIO3HABAHHW o6pa30B;

2.1.1.3. Conep:xanue quciuminubl «ckyccTBeHHbIE HEHPOHHbBIE CeTH»

Kon
pa3zjiena

Paznen

Conepxanue

Pl

BBeneHue B UCKYCCTBEHHbIE
HEUPOHHBIE CETH

Ob6nactu MIPUMEHEHUS HCKYCCTBEHHBIX
neviponnsix cereit (MHC). buonorunueckuit
HEUPOH. CtpykTypa u CBOICTBa
HCKYCCTBEHHOIO HelpoHa. PasHoBuaHOCTH
HCKYCCTBEHHBIX HelpoHoB. Kraccudukanus
HNHC u ux coiictBa. Teopema Konmoroposa-
ApHonba. PaGora XexT-Hunbcena.
CnenctBus u3  teopembl  Kommoropona-
ApHonbna-Xext-Hubcena.

P2

OcHOBHbBIE KOHIIEIIINU
MCKYCCTBEHHBIX HEUPOHHBIX CeTeil

IIepcenTtpoH. MHOIOCIOMHBIN  MEPCENTPOH.
HeilponHble ceTm paavaibHbIX Oa3UCHBIX
¢bynkuuid. BeposTHOCTHas HEWpOHHasl CeTb.
O0001IeHHO-perpecCuOHHasl HEMpPOHHAs CETb.
Heliponnsie cetn Koxonena. Heliponnsle cetu
BCTPEUHOro pacnpocrpaHeHus. HeiponHsle
cetu Xondunaa. Heliponnsle cetn X MMUHTA.
JIByHampaBlleHHass ~acCOLMATUBHAs  IaMSTh.
KackagHbple MCKYCCTBEHHBIE HEHPOHHBIE CETH.
PazpaboTtka Moneneil HeWpoHa B CUCTEME
MathLab. Anroputm oOpaTHOTrO
pacrpoCTpaHEHUsT  OIIMOKH. IIpouenypst
HAaCTpOMKM M  ajanTaluyd  [apaMeTpoB
IIEPCENTPOHHBIX HEHPOHHBIX ceTen.
UccnenoBanue pamuanbHBIX Oa3WMCHBIX CETEH.
HccnepoBanne caMOOpPraHU3yIOIIMUXCA — KapT
KoxoneHna.

P3

HckyccTBEHHbIE HEMPOHHBIE CETH,
MMHTHPYIOLIUE CBONCTBA
€CTECTBEHHBIX HEHPOHHBIX CETEH

Cern ajganTUBHOW pE30HAHCHOW  TEOPHUHU.
KOruuTpoH 1 HEOKOTHUTPOH.

P4

[IporpammHBIe CpeacTBa U
CUCTEMBI MOJIETTUPOBAHUS
VCKYCCTBEHHBIX HEHPOHHBIX CETEHN

[IpencraBnenne 3agaun B HEMPOCETEBOM
norudyeckom Oasuce. [Ipumenenne MHC mns
MOJIETUPOBAHUS:  CTaTHUYECKUX  OOBEKTOB,
KJaccu(UKaluy, anmpoKCUMaluu (QyHKIUH,
KJIACTEpPU3ALNH, BPEMEHHBIX PsJIOB, JTUHEHHBIX
JMHAMUYECKUX 00BbeKTOB. OOIIMe CBEICHUS O
COBPEMEHHBIX IPOTPAMMHBIX CpPEICTBAX U
cucTemMax MOJEIUPOBAaHUS HNHC.
XapakTepUCTUKU COBPEMEHHBIX ITPOTrPAMMHBIX
cpeacTs U cucreM monenuposanus MHC.
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Knaccudpukanus c UCII0JIb30BAHUEM
HUCKYCCTBEHHBIX HEUPOHHBIX CEeTEH.
Amnmpokcumanus GyHKIUH C UCIOJIb30BAHUEM
HMCKYCCTBEHHBIX HEPOHHBIX CETEH.

2.1.1.4. SI3bIk peasu3anuu MPOrpaMMbl

[Iporpamma qUCHUIIIMHBI pEAIM3YETCs Ha TOCYIapCTBEHHOM sA3bIKe Poccuiickoi
®denepanuu.

2.1.2. YYEBHO-METOIUYECKOE U HWH®OPMALOMWOHHOE OBECIIEYEHHUE
JUCHHUIIVIMHBI «MckyccTBeHHBbIE HEIIPOHHBIE CETH))

DJIeKTPOHHBbIE pecypchbl (M3XaHus)

WBantok, B. A. IlpakTukym 1o HEHWpPOHHBIM ceTsM : ydyeOHoe mocobue : [16+] /
B. A. UBantok ; ®unaHcoBbli yHuBepcuteT npu IlpaButenscrBe Poccuiickoir ®denepanuu. —
Mocksa : Ilpomereit, 2024. — 230 c. : wi., Taba. — Pexum pocryna: mo HOIANUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=720957

Camrok, A. B. KommbroTepHoe 3peHue u HEHPOHHBIC CETH : MPAKTHKA | y4eOHOE TTOCOOHeE :
[16+] / A. B. Camtox. — Mocksa ; Bonorna : Undpa-Unxkenepus, 2025. — 364 c. : wi., tabn. —
Pexxum nmoctyna: mo noamnucke. — URL: https://biblioclub.ru/index.php?page=book&id=725653

IIpodeccnonanbubie 0a3bl JAHHBIX, MH(OPMANUOHHO-CIIPABOYHbIE M INOHUCKOBbIE
CHCTEMBI

e Hayunas snektponnas oubnuoreka eELIBRARY.RU (http://elibrary.ru)

e Hayunas snektponHas Oubnmorexa oTkpoiToro aocryna KubepJlennnka
(http://cyberleninka.ru)

e DIIEKTPOHHO-OMOIMOTEYHAS CCTeMa «Y HUBEPCUTETCKasi OMOIMOTEKa OHJIAHY

(http://biblioclub.ru)

WNudopmannonnas cucrema «Hayunsiit apxusy (http://nayunsritapxus.pd)

IPR books (http://www.iprbookshop.ru)

OBbC «2nexkrponnas oudmmorexka HTW» (nti.urfu.ru)

3oHanpHas Hay4yHas oubnuoteka YpdY (http:/lib.urfu.ru)

OnexTpoHHbI HayuHbli apxuB Yp®YVY (https://elar.urfu.ru)

Marepunansl pas jun ¢ OB3

Becb konTenT ObC npezacrasieH B Bujae (ailao crenuaibHoro Gpopmara ass
BOCIIPOM3BEICHUS CHHTE3aTOPOM PEUH, a TAKIKE B TECTOBOM BHJI€, IPUTOHOM JUUISl IPOYTEHUS C
HCITOJIb30BAaHNEM SKPAHHOM JIYIIbl U HACTPOMKOW KOHTPACTHOCTH.

2.1.3 MATEPUAJIBHO-TEXHUYECKOE OBECINHEYHEHUE JUCIHUIIJINHbI
«HcKyccTBEeHHBIE HEHPOHHbIE CETH

CgeeHusi 00 OCHAIIEHHOCTH IMCHUILUIMHBI CHENHMAJIN3MPOBAHHBIM H JIA00PaTOPHBIM
o0opyaoBaHNeM M IPOrPaMMHBIM o0ecredYeHneM

‘ Ne ‘Bml 3a}anﬁ‘ HaumeHnoBanue ‘ OcHalEeHHOCTD ‘ Ilepeyennb
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https://biblioclub.ru/index.php?page=book&id=720957
https://biblioclub.ru/index.php?page=book&id=725653
http://elibrary.ru/
http://cyberleninka.ru/
http://biblioclub.ru/
http://научныйархив.рф/
http://www.iprbookshop.ru/
http://lib.urfu.ru/
(https:/elar.urfu.ru)

m\n CHeUATbHBIX | CHEeNHAJbHBIX NOMeEIeHHi 1 NPOrpaMMHOro
MOMeEIeHU 1 MOMeEILeHUH 1JIs1 obdecnieyeHus
NOMeLIeHHUI IJIsl | CcaMOCTOATEIbHOI padoThl
CaMOCTOATEIbHO
i padoThl
1 | Jlekuun Yyebnas Mebenb ayJIMTOpHAs ¢ | OnepanuonHas
ayUTOPUS ISt KOJINYeCTBOM pabouux mect B | cucrema Windows,
NIPOBEICHUS COOTBETCTBUHU C KOJUYECTBOM | OHCHBIN MaKeT
JICKIIMOHHBIX cryneHTtoB, pabouee mecto | Microsoft Office,
3aHSATHH IperoiaBaTels, nocka | MaTerpupoBaHHast
ayJIUTOpPHASI. cpena pa3paboTKu
KommnberorepHas texnuka: | Microsoft Visual
KOMIUICKT npoekuuonHoro | Studio.
00opyIoBaHUS
(HOYTOYK/KOMIBIOTED,
npoekTop (B TOM  4HMCIe
MEPEHOCHOM), TMPOCKIIMOHHBIH
AKpaH/JI0CKA).
2 | Ilpaktruecku | YdeOHas Mebenb ayJIuTOpHAast ¢ | OnepanuonHas
€ 3aHATHS, ayJIUTOPUS JIIIS KOJIMYECTBOM pabouux MecT B | cucrema Windows,
Koncynpranu | npoBeneHus COOTBETCTBUHU C KOJUYECTBOM | OHCHBIN MaKeT
u, NPaKTHYECKHX cTynmeHToB, pabouee Mecto | Microsoft Office;
Texymumii 3aHATHH, nperoaaBaTeds, nocka | MathLab;
KOHTPOJIb, KOHCYJIbTaIIHIA, ayJUTOpHAs (umm | Joctym k cetn
IIPOMEXYTOYH | TEKYLIEro IIPOEKLIMOHHBIN IKpaH). WHTepHer.
asi aTTecTanys | KOHTPOJIS U [TepcoHanbHBIE KOMITBIOTEPHI,
IIPOMEXYTOUHOM | mepudepuiiHble ycTpoiicTBa B
aTTeCTaluu COCTaBe KIIABUATYPbI, MBIIIIH,
MOHUTOpa 1O  KOJIUYECTBY
00y4Jarmuxcs
3 | Camoctositen | [lomemenus st | Mebenb ayauTopHast. OmneparnmonHast
pHas paboTa | camocrosaTenbHOl | KommnbroTepHas TexHuka: | cucrema Windows,
CTYJICHTOB paboThI NEPCOHAIbHBIE KOMIIBIOTEPHI, | OPUCHBIN aKeT
00yJaroIIIXCsI nepudepuiinsie ycrpoiicta B | Microsoft Office;

COCTaBe KIIABUATYPbI, MBIIIH,
MOHHUTOpA, yCTpoiicTBa
TIOJTKITFOYEHUS K cetn
WntepHer, JOCTYI B
AIIEKTPOHHYIO
UH(POPMAIMOHHO-
oOpa3zoBatenbhyto cpeny HTU
(punmana) YpdVY

Hoctym k cetn
WHurepHer.
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2.2. PABOYASA TPOT'PAMMA JUCHUIITINHBI «MamuHHOE 00y4YeHHe»

2.2.1. COAEP’ KAHUE U OCOBEHHOCTHU PEAJIN3ALIMU JUCHUIITINHBI

«MammHHoe 00y4yeHHne»

2.2.1.1. TexHoJsioruu 00y4eHus, MCNOJIb3yeMble NP U3YYeHUH TUCHUIITHHBI MOILY ISl

[Mpy wusydeHun maucHUIIMHBL «MalrMHHOe OOYYEeHHE» HCHOIB3YIOTCS TPaIUIIMOHHAS
(penpoIyKTUBHAS ) TEXHOJIOTHUS O0yUICHHUSI.

2.2.1.2. Ilnanupyemble pe3yabTaThl 00yueHHs (MHIMKATOPbI) MO JTUCUMUILINHE

«MammHHOe 00y4YeHHne»

Kox u HauMeHOBaHHnE
KOMIICTCHIIUHA

IInanupyemblie pe3yabTaTbl 00y4eHHs (MHANKATOPBI)

1K 3 — Cnoco6en pematsb
3a1a4u npodeccHoHaNbHON
JeSITeTIHbHOCTH HAa OCHOBE
UH()OPMAIIMOHHON U
oubmorpaduueckon
KYJbTYPBI, TOHUMaHHS
IPUHLIMIIOB PabOTHI, BbIOOpA
Y IPUMEHEHUS COBPEMEHHBIX
MH(}OPMaLMOHHBIX
TEXHOJIOTUH U POTPAMMHBIX
CpPEeZCTB, B TOM UHUCIIC
OTEYECTBEHHOTO
MPOM3BOJICTBA, U C YUETOM
OCHOBHBIX TPeOOBaHUI
MH(pOpPMaLOHHON
0e3011acHOCTH

3unanusa:

OCHOBHBIE OMONMOTEKH, MPUMEHSIEMbIC B PEIICHUH 3a]1a4 U3
001acTy MalIMHHOTO 00y4EHUs;

Ymenus:

MPUMEHSITh IPOTPAMMHBIN HHCTPYMEHTAPHIA JUTSI OpTaHU3aIuN
MAaIIMHHOTO O0yUYeHUS;

Baanenus:

0a30BbIM HHCTPYMEHTAPUEM MAITUHHOTO O0Y4YEHHUS,;

I1IK 5 — CriocoGeH npoBoIUTh
HOJATrOTOBKY JTAaHHBIX IS
MPOBEJCHUS AaHATTUTHUECKUX
paboT, B TOM 4yHCIE C
IPUMEHEHUEM
UH(POPMALIMOHHBIX
TEXHOJIOTHI

3Hanun:

ATarbl MOJrOTOBKH JAaHHBIX JJISl MALIMHHOTO 00y4YeHUsl, TAKTUKU
Ha Ka)XJIOM JTarle;

Ymenus:

BbIOMpATh IaHHBIE JUISI MAILIMHHOTO O0OYyUEHUSs;

npeaBapuTesbHO 00padaThIBaTh JaHHbBIE TyTEM
dbopmaTrpoBaHUsl, OYMCTKU U BEIOOPKH U3 HUX;
npeoOpa3oBbIBaTh MPEBAPUTENILHO 00paboTaHHbIE TaHHBIE
yTeM MacIITaOupOBaHUs, J€KOMIIO3ULIUN aTpUOYTOB U
arperupoBaHusi aTpuOyTOB;

Baanenus:

HaBbIK TOATOTOBKM JaHHBIX JJIsi OPraHu3allid MAalluHHOTO
o0y4eHus;

1K 6 — CiocoGeH mpoBOIUTh
aHAJTUTHYCCKUE
WCCJIeI0BAHMS JTAHHBIX (B
TOM YHCJIe OOJIBIINX) C
MIPUMEHEHUEM COBPEMEHHBIX
UH(OPMAIIMOHHBIX
TEXHOJIOTHI

3uanusa:

BO3MOYKHOCTH aJTOPUTMOB MAITUHHOTO O0yYEHHUS;

KJIACCHI 33J1a4, PEIIaeMbIX C TTIOMOIIBIO AJITOPUTMOB MAIIMHHOTO
o0yueHus;

YmMmenus:

MPUMEHSITh Ha IPAKTHKE alITOPUTMBI MAIIMHHOTO O0y4YEeHHUS;
000CHOBBIBATh IPUMEHEHHE TOT'O WM HHOTO aJITOPUTMA
MaIIMHHOTO O0yUYEHUSs ISl pelleHUs] KOHKPETHOH 3a1a4u;
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AHATM3UPOBATH PE3YNIbTAThl O0YUYCHHS allTOPUTMA, TIPEIaraTh
MYTH MTOBBIIIEHHUS] TOYHOCTH AJITOPUTMA;

Baanenusn:

HaBBIK MPOTrPaMMHOM pealu3aluyd aJIrOPUTMOB MAIIMHHOTO
00y4eHUs;

ONBIT TPUMEHEHHUS QJITOPUTMOB MAIIMHHOTO OOYyYEeHHS Ha
MPAKTHUKE;

2.2.1.3. Coaep:xaHue TUCHUILTUHBI « MalIHHHOE 00yUYeHH e

Kon Paznen

Coaep:xanue
pa3zjiena acp

O030p 3amau, pemaeMbIX alrOpUTMaMH MAITHHHOTO
obOyuenus. Knaccudukamus anropuTMoB MaIlIMHHOTO
00yJeHUsI.

BBenenue B MammuHHOE

Pl
o0yueHue

JIunelinas perpeccus. JInHelHbIE MOJIEIN PErPECCUM.
bazucubie pynkuuu. Perynspuszanus. Ilporpammuas
peanun3anys aIropuTMa JMHENHON PErPECCHH.

JIuneiiaple MOZIEU
perpeccuu

P2

IleneBass  (QyHKUUS  JIOTUCTUYECKOM  perpeccuu.
Perynsapusanus JIOTUCTUYECKOU perpeccun.
[TporpammMHas peanuzanus aJIropuT™Ma
JIOTUCTHYECKOU PErPECCHH.

P3 Jloructuueckas perpeccus

[loHsTHE, Ha3HaYeHUWE MCKYCCTBEHHOW HEUPOHHOU

P4 Heliponnslie cetu
CeTH.

CtpykTypa AepeBbeB pelieHuid. Buabl pazaenstonmx
¢yHknuii. O0ydyeHue paepeBa pelieHH. AJIrOpUTM
Random Forest. IlporpamMHas peanu3anusi aepeBa
peLIeHU.

P5 [epeBps pemeHuit

Onucanue anroputma AdaBoost. Marematuyeckoe
P6 Auroputm AdaBoost o0ocHoBaHMe anroputMma. Kackaj kiaccuukaTopos.
[IporpammHas peanu3anus anropurma AdaBoost.

0O030p CYIIECTBYIOIIUX AITOPUTMOB KJIACCU(DUKAIIUH.
P7 Kiacrepuzanus Anroputm  k-means.  TlporpammHasi  peanu3arusi
anmroputma kK-means

2.2.1.4. 5s13b1k peaM3al UM MPOrPpaMMbI

[IporpamMmma quCHUIIIIMHBI pEAIM3yeTCsl Ha TOCYAapCTBEHHOM sA3bIKe Poccuiickoi
denepauuu.

2.2.2 YYEBHO-METOIUYECKOE U HWH®OPMAIMOHHOE OBECIHEYEHUME
JAUCHUIIVIMHBI «MammHuHOe 00y4eHmne»
IleuaTHbIE U31aHUS

I'nmyxux, U.H. nTennexryanbHble THPOPMAIIMOHHBIE CUCTEMBI : yuel. mocolue st By30B /
W. H. I'nyxux ; TroMeHCK. TOC. YH-T. - 2-€ U31., nepepad. u joi. - Mocksa : [Ipocnekr, 2019. - 136
C. : WJI. DK3EeMIUISIPBI: BCErO:8

JIEKTPOHHBIE pecypchl (M31aHHA)
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Kpesenkuii, A. B. OCHOBBI TEXHOJIOTHI HCKYCCTBEHHOTO MHTEIUIEKTA : YdeOHOE Tmocooue :
[16+] / A. B. Kpesenkuii, }0. A. Nnato, H. 1. PoxxennoBa ; mox obmr. pen. A. B. Kpeserikoro ;
[10BOIKCKMI TOCYIAPCTBEHHbIN TEXHONOrMUecKuii yHuBepeuter. — Momrkap-Oma : IToBOMKCKHiL
TOCY/IapCTBEHHBIA TEXHOJIOTHUYECKUW yHuBepcuter, 2023. — 272 c. : win., Tabn., cxem. — Pexxum
nocryna: mo noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=714624

Mammnanoe oOydenne : yueObnmk : [16+] / E. . Byreipckuii, B. B. llexanoBckwuii,
H. A. XykoBa [u np.]. — Mocksa : Jlupekr-Meaua, 2023. — 368 c. : wi., tabmn., cxeMm., rpad. —
Pexxum nocryna: mo noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=701807

Hensix, A. H. [Ipumenenue anropuTtMoB MalIMHHOTO OOy4YEHHS B MPUKIAJAHBIX 3ajaydax :
yuebHoe mocobue : [16+] / A. H. Henbix, 3. M. KotoB ; FOxHbI (enepanbHbIii yHUBEPCUTET,
HNmxenepHo-TexHoIOrMYeckas akagemus. — PoctoB-Ha-Jlony ; Taranpor : FOxHbIi (enepanbHbIii
yauBepcurer, 2025. — 126 c. : wi, Tabn. — Pexum JocTyna: mO TOAMHCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=732067

HpO(l)eCCI/IOHaJ'lebIe 0a3bl JAHHDbIX, I/IH(l)OpMaIIHOHHO-Cl'[paBO‘lHI)Ie H ITOHUCKOBBIC
CHUCTEMBbI

e Hayunas snexkrponnas oudanoreka eELIBRARY.RU (http://elibrary.ru)

e Hayunas anektponnas Oubnmorexa oTkpsiToro gocryna KubepJlennnka
(http://cyberleninka.ru)

e DIIEKTPOHHO-OMOIMOTEYHAS CCTEMa «Y HUBEPCUTETCKasi OMOIMOTEKa OHJIAHY

(http://biblioclub.ru)

Wudopmanmonnas cucrema «Hayunsiit apxusy» (http://Hayunstitapxus.pd)

IPR books (http://www.iprbookshop.ru)

OBbC «2nexkrponnas oudmmorexka HTW» (nti.urfu.ru)

3onanbHas HayuHas oubmuorexka YpdV (http://lib.urfu.ru)

DneKkTpoHHbIN HayuHbIi apxuB Yp®YVY (https://elar.urfu.ru)

Marepunans gis jun ¢ OB3

Becb konTenT ObC npezacrasieH B BUjae (ailoB crenuaibHoro gpopmara ass
BOCIIPOM3BEICHUS CHHTE3aTOPOM PEUH, a TAKIKE B TECTOBOM BHJIE, IPUTOJHOM JUUISl IPOYTEHUS C
WCITOJIb30BAaHNEM SKPAHHOM JIYIbl 1 HACTPOMKOW KOHTPACTHOCTH.

2.2.3 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
«MammHHOe 00y4yeHune»

Caelennst 00 OCHAIIEHHOCTH NUCHMILUIMHBI CTIEHUAJIM3MPOBAHHBIM U Ja00PaATOPHBIM
000py/1I0BaHNEM U MPOrPAMMHBIM 00ecrneyeHuemM

Ne | Bwua zansgrui HaumeHnoBaHue OcHalmeHHoCTh
m\ cnenuaJbLHBIX cenMAJbLHBLIX OMEIEHHI 1
N N Ilepeyenn
n NOMeIeHuH H noMelneHu’ 15
. N NMPOrpaMMHOI0
noMeIeHun J1JIs CAMOCTOSITE/IbHOI PadoThI
od0ecreueHus
CaMOCTOSITEJILHO
i padoThbI
1 | Jlexkumn VYyeOHnas Mebenb ayJInTOpHAst ¢ | OnepannonHas
ayIUTOPUS AJIs KOJIMYeCTBOM pabouux mect B | cuctema Windows,
MIPOBEICHHUS COOTBETCTBUH C KOJHMYECTBOM | OPUCHBIN MMaKeT
JIEKIIUOHHBIX cTyaeHToB, pabouee wmecto | Microsoft Office;-
3aHATUI IIpernoaaBares, Jnocka | IaTerpupoBanHas

15



https://biblioclub.ru/index.php?page=book&id=714624
https://biblioclub.ru/index.php?page=book&id=701807
https://biblioclub.ru/index.php?page=book&id=732067
http://elibrary.ru/
http://cyberleninka.ru/
http://biblioclub.ru/
http://научныйархив.рф/
http://www.iprbookshop.ru/
http://lib.urfu.ru/
(https:/elar.urfu.ru)

ayJUTOpHASs.
KomnberorepHnas TEXHHKA:
KOMILJICKT MIPOEKIIUOHHOTO
000opyIoBaHUS
(HOYTOYK/KOMIIBIOTED,
npoekTop (B TOM  4HCIe

IIEPEHOCHON), TPOEKLNOHHBIN

cpena pa3padoTKu
Microsoft Visual
Studio.

DKpaH/JI0CKA).
[IpakTnueckue | YueOHas Mebenn ayJIMTOpHAast ¢ | OnepanuonHas
3aHATHS, ayJIUTOPUS JIIIS KOJIMYECTBOM pabouux MecT B | cuctema Windows,
Koncynpranuu | npoBeaeHUs COOTBETCTBUHU C KOJMYECTBOM | O(UCHBIN MTAKET
, NPaKTHYECKHX cTyaentoB, pabouee Mecto | Microsoft Office;
Texkymumii 3aHSTHH, npernoaaBaTeds, nocka | MathLab;
KOHTPOJIb, KOHCYJIbTaIIHIA, ayJIUTOpHAs (v | UaTerpripoBanHas
MPOMEXKYTOYHA | TEKYIIEro NPOCKIIMOHHBIN SKPaH). cpena pa3paboTKu
s aTTEeCTaLVsI KOHTPOJIS U [Tepconanbubie  koMmmbroTepsl, | Visual Studio Code;
IPOMEXYTOUHOM | mepudepuiinbie ycrpoiictBa B | Joctyn k cetu
aTTeCTaluu COCTaBe KIIABUATYpbI, MbIIIH, | UHTEpHET.
MOHHUTOpa IO  KOJIMYECTBY
00y4Jarmuxcs
Camocrositens | [lomemenus st | Mebenb ayauTopHasi. OnepannonHast
Has paboTa camocTtosTenbHol | KommbroTepHas TexHuka: | cucrema Windows,
CTYJICHTOB paboThI [IEPCOHAIbHBIE KOMIIBIOTEPHI, | OPHUCHBIN MaKeT
00yJarOIHXCsI nepudepuiinsie ycrpoiictea B | Microsoft Office;

COCTaBe KJIABUATYPbI, MBIIIH,
MOHHTOPA, yCTpOWCTBa
TOJIKITFOYCHUS K cetu
Wnrepner, JOCTYII B
AIIEKTPOHHYIO
UH(POPMAIMOHHO-
oOpa3zoBatenbhyto cpeny HTU
(punmana) YpdVY

Hoctym k cetn
HnTeprer.
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2.3. PABOYAS ITPOTI'PAMMA JIUCHUTIIJIMHBI «MeToabl H CHCTEMbI HCKYCCTBEHHOTO

HHTCJIJICKTA»

2.3.1. COJEP) KAHUE U OCOBEHHOCTH PEAJIM3AIIMU AU CIUITJIMHbI
«MeToAbI H CHCTEMBbI HCKYCCTBEHHOI0 MHTEJLIEKTa)

2.3.1.1. Texnoysoruun Oﬁy‘leHI/IH, HCIIO0JIB3YEMbIC NIPU U3YUYCHUHU TUCHUIIMHBI MOAYJISA

HpI/I HN3YUCHHUHN OUCHUILIMHBL

«MCTO,I[BI U CHUCTEMBI HCKYCCTBECHHOI'O HMHTCIIJIICKTa»

UCIIOJIB3YIOTCS TPAJAUIIMOHHAS (PENPOIYKTUBHAS ) TEXHOJIOTUSI O0yUEeHHUSI.

2.3.1.2. Inanupyemble pe3yabTaThl 00y4eHHsl (MHIMKATOPHI) MO AUCHHUILINHE
«MeToabl H CHCTEMbI HCKYCCTBEHHOI'0 HHTEJIEKTA

Kox v nanmenoBanmue
KOMIIETEHIIN U

Ili1anupyemble pe3yabTaTbl 00y4eHUs (MHIUKATOPDI)

1K 3 — CnocoGeH pemiarthb
3a1a9n
npodeccuoHanbHOM
JeSITeTHHOCTH Ha OCHOBE
nH(GOPMALIMOHHON U
oubmorpaduueckon
KYJIbTYpbI, TOHUMaHUS
IPUHIIUIIOB pabOTHI,
BbIOOpA U IPUMEHEHUS
COBPEMEHHBIX
UH(}OPMaIIMOHHBIX
TEXHOJIOTUH U
MPOrPaMMHBIX CPEICTB, B
TOM YHCIIe
OTEYECTBEHHOT'O
MIPOM3BOJICTBA, U C YUETOM
OCHOBHBIX TPeOOBaHUI
MH(pOpMaLOHHON
0e30macHOCTH

3HaHusn:

ONpeIeTICHUE WHTEJUICKTYalIbHBIX CHUCTEM, CTPYKTYPY CTaTUUECKHX
U TUHAMUYECKUX IKCIIEPTHBIX CUCTEM;

METO/IbI MOCTPOEHUS JKCIUTyaTalluu u
MHTEJJICKTYaIbHBIX CHCTEM;

TEOPHIO TEXHOJOTUM UCKYCCTBEHHOTO MHTEIUICKTA,
COBPEMEHHBIE CHCTEMBbl MCKYCCTBEHHOTO MHTEIUIEKTa W MPUHSATHS
penIeHui;

BO3MOXXHOCTH  MHTEJUIEKTYAIbHBIX
MIPOrpaMMHBIX MPOJTYKTOB;
OCHOBHBIE HCTOYHHKM HAyYHO-TEXHHMYECKOHW HWHMOpMALUU 110
OCHOBHBIM HaIpaBJICHUSM, METO/1aM, MOJICIISAM u
MHCTPYMEHTAILHBIM cpelcTBaM KOHCTPYHPOBAHUS
WHTEJUICKTYaJIbHBIX CHUCTEM;

SI3BIKHM U TIPUKJIATHBIE TTAKETHI JJIsl 00paOOTKH OONBIINX JaHHBIX;
MPUKJIATHBIE MHCTPYMEHTHI aHAJIN3a IaHHBIX;

pacnpenenenHsie 6a3pl qaHHBIX NOSQL;

Ymenus:

pa3pabaThIBaTh MIOCTaHOBKY
He(opMaTM30BaHHBIX MPOOIIEM;
dbopMynupoBaTh IleNd M 3aJauyd aBTOMAaTHU3allMd 00pabOTKH
yhpaBiieH4YeCKOW HH(pOpMalnu;

MPUMEHATh MHTEIJIEKTYallbHbIE CHCTEMBl JUIsl DEIICHHsS 3a]a4
OIICHKH U MTPOTHO3UPOBAHUS COCTOSIHUSI 00 BEKTOB;

NPUMEHATh Ppa3JIMYHbIE MOJIEM TMPEACTABICHUS 3HAHUN TIpH
peanu3anuu SKCIEPTHHIX cucteM Ha DBM;

MPUMEHSITH S3bIKH U IPUKJIATHBIE TAKETHI TSI 00paOOTKH OOBIINX
JTAHHBIX;

BBIOpATh MOIXOASIINNA HHCTPYMEHT aHaIHn3a OOJBIINX TaHHBIX,
BBIOPATH MOIXOIAIITYIO TEXHOJOTHIO XpaHEHUS OOJIBIITNX TaHHBIX;
Baanenus:

pa3paboTKu

CHUCTEM n HUMCIOIIUXCA

3agad JJI peuicHuAd

COBpPEMECHHBIMHA METOJaMU IMPUMCHCHUSA IMPUKJITATHBIX
HHTCJUICKTYAJIBHBIX CHCTEM W CHUCTEM TMOAACPKKU JIPUHATUSA
peLIeHu;

HaBBbIKU pabOThI B MakeTax oOpabOTKU OONBIINX JTaHHBIX;
HaBBIKM IPUMEHEHHUS S3bIKOB JUI1 00paOOTKU JaHHBIX;
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IIK 5 — Cnocoben
MIPOBOJIUTH MOJATOTOBKY
JTAHHBIX JUJIS TIPOBEACHUS
aHAJTUTUYCCKUX paboT, B
TOM YHUCJIE C
MIPUMEHECHUEM
UH(OPMAIMOHHBIX
TEXHOJIOTHI

3HaHus:

TEOPETUYECKHE OCHOBBI IOCTPOCHHUS U  (PYHKUHOHUPOBAHUS
MPHUKIAIHBIX WHTEJUIEKTYaTbHBIX CHCTEM W CHUCTEM TOJACPKKU
MPUHATUS PELICHUH, KII0UYeBble HAMPaBJICHUS MPUMEHEHUS HOBBIX
WH(OPMALIMOHHBIX ~ CHCTEM TMPU aABTOMATHU3AIHMH  IPOIECCOB
MPUHSITHS YIPABICHUYECKUX PEIICHUM;

APXUTEKTYPY U METOJIbI MPOCKTUPOBAHUS IKCIIEPTHBIX CHUCTEM;
MOJIEIU MTPEACTABIICHUS 3HAHUI;

0COOEHHOCTH pabOThI ¢ OOJIBIIMMH HECTPYKTYPUPOBAHHBIMU U
CIabOCTPYKTYPUPOBAHHBIMH JTAHHBIMU;

Ymenus:

pa3pabaTeiBaTh W MPOTPAMMUPOBATH JAHAJIOTH B3aUMOJICHCTBUS
OBM u yenoBeka, pemaTh ONTUMHU3ALMOHHBIC 337]a4l C TTIOMOIIbIO
TeHETHYECKUX AJITOPUTMOB;

HacTpauBaTh U opranu3oBbiBaTh NOSQL 6a3bl JaHHBIX;
ucnonb3oBarb NOSQL 6a3bl TaHHBIX B TIPOEKTAX MO CO3JAHUIO
MH(OPMAIIMOHHBIX CUCTEM;

UCrob30Barh 1radbaon MapReduce Ha 6a30BoM ypoOBHE;

Baagenunsn:

HABBIK ITOCTPOCHHS MOJICIICH MPEICTABICHUS 3HAHUH, TTOIX0IaMHU U
TEXHUKOW  pemIeHuss 3aJady  HCKYCCTBEHHOI'O  MHTEJIEKTa,
WH(OPMALMOHHBIX MOJICICH 3HAHWUH, METOJIaMHU IPEIACTABICHUS
3HAaHUU (METOABl MHXKCHEPUH 3HAHUI.

SI3BIKAMH MAaHUITYJIMPOBAHUS TAHHBIMU;

[1K 6 — Criocoben
MIPOBOJIUTH
AHAIUTUYECKUE
MCCJIEI0BAHMS TaHHBIX (B
TOM YHCJIe OOJIBIINX) C
MPUMEHEHUEM
COBPEMEHHBIX
MH(OPMaLMOHHBIX
TEXHOJIOTUI

3HaHus:

METO/Ibl aHAIN3a U XPAHEHHS OOJIBIITNX 00HEMOB JIaHHBIX;

ATarbl )KU3HEHHOTO IIUKJIa 00pabOTKH OONBIINX JaHHbIX;

SI3BIKH, HaN0O0JIee TIPUCTIOCOOICHHBIE 111 00OPAaOOTKU M aHATUTHKH
OOJBIINX TaHHBIX; CIOCOOBI OPTaHU3AlUY XPAaHEHUS U IOCTyIa K
OOJIBIIINM JAHHBIM;

Ymenus:

BBITIOJIHSITH DJIEMEHTHI aHAIN3a JAHHBIX U HHTEPIPETUPOBATH
pe3ynbTaThl,

pasznuuath xapaktepuctuku SQL u NoSql B/1;

dbopMynupoBaTh anropuT™Mel B mapaaurme MapReduce;
Baanenus:

METOAAMHM aHaJIM3a O0NBITUX 00bEMOB JIaHHBIX;

2.3.1.3. Coaep:xanue TUCHUILINHBI «MeTOABI H CHCTEMBbI HCKYCCTBEHHOI0

HUHTEJIEKTA»
Ko Pa3nen
! 8 Conepxanue
pasaena
ITonxompl K ONpPENENEHHI0O  HMCKYCCTBEHHOTO
untesnekra (UN). UudopmaninonHsiii, 6HOHUYECKUI
Biesenne U DBOJIOUMOHHBIM TOAXOAbl. HTemnekTyanbHbIE
cuctembl. llenmn, 3amaun ¥ BO3MOXHOCTH CO3JaHUSA
Pl MHTEJIIEKTYAIIbHBIE CHCTEMBL | 1y
U TEXHOJIOTUH )
Orarnbl pa3BUTHS U OCHOBHBIE HampasieHus NU.
Knaccudukanus unremnexryanbHeix cucrem (MC).
O6o6mieHHas  gyHkuuoHanbHas crpykrypa HUC.
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OCHOBHBIE CBOWCTBA U BO3MOXKHOCTH. Q000LIEHHAS
TUIIOJIOTHSA 3HAHUH.

P2

dopmManuzanus 1 MOJEIN
MPEJCTaBICHUS 3HAHUI

[TpenmerHas obmacte. JlanHbie u 3HaHUSA. CBOICTBA,
XapaKTEPUCTUKHI 3HAHUM. [Ipouenypusie u
JeKnapatuBHble 3HaHU. Knaccugukanus 3HaHUR 1O
rIyouHe, 1Mo jkecTKkocTH. dopmanm3anus 3HAHHUM.
dopmasbHbIE SI3BIKU. S3bIKK (Moxenm)
npeactaBieHus 3HaHud. Knaccudukanus mopaenei
3HaHUM U JaHHBIX. POPMAIBHO-IIOTMYECKUE MOJEIIN.
Jloruka  BbICKa3biBaHWUU.  AaBUT,  aKCHOMBI,
TEOpPEMbl, JIOTUYECKHE MEpPEeMEHHBIC, JIOTMYECKUM
BbIBOJI. OCHOBHBIE 3aKOHBI U MIPaBUJIa BBIBOJA JTOTUKH
BbICKa3bIBaHUU. Jlormka mpeauKkaTtoB. OJIEMEHTHI
s3bIKa JIOTUKKM MpPEeAuKaToB. Tepmbl, KBaHTOPBI
BCceOoOImHOCTH U OO0mie3HauuMocTH. MoaabHbIe
JIOTUKH, TICEeBAO(DHU3NYCCKUE JIOTUKH W OHTOJIOTHH.
[Iponykunonnsle Mmognenu. IIpoxyknus, cuCTEMBI
MpaBUII. KoncekBeHTbI u AHTEICACHTHI.
BepostHocTHble  mponykuuu. ['umotesa,  ¢akr,
ceunerensctBo. Dopmynel  baiteca. Meron ueH
CBUJIETEJILCTB, KO3 PHUIHEHTHI YBEPEHHOCTHU
[optimuda. Dperimbi  MuHCKOro, CIOTBHL. Bumsl
¢peiimoB. CemaHTHuecKuEe CETH. ACCOLMATHBHBIC
cetu KBwinana. MexaHu3M acconyanu HEHPOHHBIX
Ki1eToK. OCHOBHBIC OTHOIICHUS B CEMaHTHYECKHX
cersix. Cuenapuu [llenka. Kay3anabHble OTHOIIEHUS

P3

[IpakTryeckue MeToabl
HU3BJICUYCHUS 3HAHUS

['eneT4eCKUI aNrOpUTM:

Teopus sBomounu JlapBuna u ee npumenenue B UC.
[ToHsiTHE O TE€HETUYECKOM AJITOPUTME. DTanbl paboTh
F€HETUYECKOTO anropuTMa. Konuposanue
uHpopMauuu ©  (QopMHpoBaHHE  MOMYJALHUH.
OuenuBanue nonymauuu. Cenekius. CKpeniBaHue U
¢bopMUpOBaHHE HOBOIO  IOKOJIEHHA. Myranus.
Hactpoiika nmapamMeTpoB TI€HETHYECKOI0 ajlropuTMa.
Kanonnueckuii renermueckuit anroputMm. Ilpumep
paboThl TEHETHYECKOTrO anropuTMa. PexoMeHaanuu K
MIPOrpaMMHOI peanuzanuu TE€HETHUYECKOT 0
anroputma. [IpuMeHeHHe TeHEeTUYECKOro ajiropurma
JUTSL peIIeHUs 3a7a4 ONTUMHU3AINH U allpOKCHMAIIIH.
Heuerkas noruka:

Muoro3naunbsie noruku. Heuerkas yoruka. Heuetkoe
MHOKECTBO. Cremenbp  BxOXJeHUs  (YpOBEHb
NpHUHAIEKHOCTH). OCHOBHBIE ONEpallii B HEUETKOMN
noruke. HeueTkue mnpaBuia BBIBOJIA B SKCHEPTHBIX
cucremax. dazudukanus, nedasudpukanus, HeueTKUN
BbiBoJ. CpaBHenue BbBogoB Mamdani u TVFL
Meronsl nedasudukanuu. OTiuyue HEUETKOCTH |
BEPOATHOCTH.

OKCNEePTHBIE CUCTEMBI:

[lonsitue oskcneptHoi cucremsl. Ctpykrypa IC.
Knaccudpukammum IC. Tlogxomer k coszmanuo OC.
[TpeumymiectBa u Henoctatku IC. OcoOeHHOCTH
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He(OPMATM30BaHHBIX 33/4a4. VIHTerpupoBaHHOCTD,
OTKpBITOCTE W TepeHocumocth DC. IlpobGaemuo /
npeaMeTHo — opueHTupoBanHble MIC. Tunonorus OC.
[lpyHIMOMagbHAS TEXHOJIOTHSL CO3JAHUS M ITAllbl
npoektupoBanus IC.

[Monstue Data Mining. [IpukianHpie HHCTPYMEHTBI

Beenenue B Oonbine

P4 AHHLLC st pabotel ¢ Big Data. Texnonorus MapRaduce.
HHBI
A Hadoop.
JKusHeHHBI LUK aHalk3a OOJBIINX JTaHHBIX,
Texnonoruu ananusa .
P5 AHHBIX ctanaapTbl. KOrHUTHUBHBIA  aHAIMW3  JAaHHBIX.
Busyanu3zaius 00JIbIIMX JaHHBIX.
P6 TexHomoruu xpaHeHUs Pacnipenenennsie xpanmuma, NOSQL xpanumnuiia,
OOJIBIITNX JAHHBIX KJaccu(UKanus ¥ MPUMEpBHI.

2.3.1.4. 5s13bIk peanu3aluy MPOrPaMMBbI

[IporpaMMa JAMCHMIIIMHBI pealu3yeTcs Ha TOCyAapCTBEHHOM si3bike Poccuiickoit
®denepauuu.

2.3.2 YYEBHO-METO/JUYECKOE U HH®OPMAILIMOHHOE OBECIHIEYEHUME
JAUCHUIIVINHBI «Metoabl u cHCTeMbI HCKYCCTBEHHOT0 HHTEJLJIEKTA»

IleuaTHbIE M3TaAHUS

I'myxux, U.H. aTennextyanbHble THPOPMAIIMOHHBIE CUCTEMBI : yuel. mocodue ajs By30B /
. H. I'myxux ; TrOMEHCK. TOC. YH-T. - 2-€ U3/1., tepepad. u foir. - Mocksa : [Ipocnekr, 2019. - 136
C. : WJI. DK3EMIUISIPBI: BCETO:8

DJIeKTPOHHBIE pecypchbl (M31aHUA)
[TapackeBoB, A. B. bonbuine nannslie : yaeOHuk : [12+] / A. B. IlapackeBos, A. 3. Ceprees.

— Mocksa ; Bonorna : Undpa-Unxenepus, 2024. — 148 c. — Pexxum poctyna: mo mnojamnucke. —
URL: https://biblioclub.ru/index.php?page=book&id=725632

TarapuukoBa, T. M. UHTemnekTyanbHbll aHaNIU3 JaHHBIX : ydeOHoe mocobue : [16+] /
T. M. TarapuukoBa. — MockBa ; Bonoraa : Undpa-Unxenepus, 2024. — 172 c. : nin., Tabn. —
Pexxum moctyna: mo noamnucke. — URL: https://biblioclub.ru/index.php?page=book&id=725643

IIpodeccnonanbubie 0a3pl JaHHBIX, HH(POPMALMOHHO-CIIPABOYHbIC W INOMCKOBBIE
CHCTEMBI

e Hayunas snextponnas oubnuoreka eELIBRARY.RU (http://elibrary.ru)

e Hayunas snextponnas Oubimorexa oTkpsiToro gocryna KubepJlennnka
(http://cyberleninka.ru)

e  DIEKTPOHHO-OMOIHMOTEUHas cucTeMa «YHHUBEPCUTETCKAst OMOIMOTEKa OHIIAHY

(http://biblioclub.ru)

WNudopmanmonnas cucrema «Hayunbiit apxusy (http://nayunsritapxus.pd)

IPR books (http://www.iprbookshop.ru)

9bC «2nexkrponnas oudmmorexa HTW» (nti.urfu.ru)

3onanbHas HayyHas oubmmoreka Yp®@Y (http://lib.urfu.ru)

OnektpoHHbIl HayuHbli apxuB Yp®@Y (https://elar.urfu.ru)

CoOopuuk crangaptoB MHCTUTYyTa WH)XEHEPOB OSJEKTPOTEXHUKH U 3eKTpoHuku |EEE
(https://standards.ieee.orq)
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Marepuansl gas jun ¢ OB3

Bech konTenT ObC nipeacrapiieH B Buje GaitioB crienabHOTO GopMara JJis
BOCITPOM3BE/ICHUS CUHTE3aTOPOM PEUH, a TAKXKE B TECTOBOM BHUJIE, IIPUTOHOM JUIsI IPOUTEHUS C
HCITOJIb30BaHUEM SKPaHHOM JIYIbl M1 HACTPOHKOW KOHTPACTHOCTH.

«MeToabl M CHCTEMbI HCKYCCTBCHHOI'0 MHTE/IJICKTA»

2.3.3 MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUIIJIMHBI

CaeeHnsi 00 OCHAIIEHHOCTH TUCHMILUIMHBI CHEIHAJIN3UPOBAHHBIM H JIA00PATOPHBIM
000py/10BaHNEM U MPOTrPAMMHBIM o0ecreyeHneM

Ne | Bupj 3angarui HaumenoBanue OcCHAIIIEHHOCTH

m\ CHEeNHAJbHBIX | CHeUHAJbLHBIX IOMelIeHU 1

n MoMeleHu u NOMelIeHU ISl Mepeyer

. . NPOrpaMMHOI0
NOMeNIeHHUIl VI | CcaMoOCTOSITeIbHOI padoThl
ob0ecnieueHust
CaMOCTOATEIbHO
il paboThbI
1 | Jexuuu VYueOHas Meobenn ayJIuTOpHAast ¢ | OnepanyonHas
ayJUTOPUS IS KOJINYeCTBOM pabouux mect B | cucrema Windows,
POBECHUS COOTBETCTBUU C KOJUYECTBOM | OPUCHBIN MaKeT
JICKITHOHHBIX cTyaeHToB, pabouee Mmecto | Microsoft Office;
3aHATUN npernojaBaTens, nocka | aTerpupoBanHas
ayJIUTOpPHASI. cpena pa3paboTKu
KommnprorepHas texuuka: | Microsoft Visual
KOMILJICKT npoeknuonHoro | Studio.
o0opynoBaHus
(HOyTOYK/KOMIBIOTED,
opoekTop (B TOM  4ucie
MIEPEHOCHOM), TMPOCKIIMOHHBIM
HKPAH/JI0CKA).

2 | IpakTnueckne | YueOHas Mebenb ayJIMuTOpHAst ¢ | OnepanmonHas
3aHSTHS, ayIUTOpUS AJIs KOJIMYECTBOM pabounx Mect B | cuctema Windows,
Koncynbramuu | mpoBeneHus COOTBETCTBUH C KOJUYECTBOM | OQHCHBIA MaKeT
, HNPaKTUYECKUX cTyneHToB, pabouee wmecto | Microsoft Office;
Texymmit 3aHATHIA, MpenoaaBaTes, nocka | loctyn k cetn
KOHTPOJIb, KOHCYJIbTAIIHH, ayIUTOpHAs (unmu | UaTepHer.
MIPOMEKYTOUHA | TEKYIIETro MPOEKIIMOHHBIN SKpaH).

S aTTECTALUS KOHTPOJIS U [TepcoHanbHbIE KOMITBIOTEPSI,
IPOMEXKYTOUHOM | mepudepuifHble ycTpoiicTBa B
aTTecTaluu COCTaBe KIABUATYphl, MBIIIIH,

MOHHTOpa 1O  KOJIMYECTBY
0o0ydJarmuxcs

3 | Camocrostens | [Tomemenus miist | Mebenb ayTuTOpHASI. OnepanmonHas
Has paboTa camocTtosiTensHol | KommbrotepHas TexHuka: | cucrema Windows,
CTYJICHTOB paboThI MEePCOHAIbHBIE KOMIIBIOTEPHI, | OPUCHBIN aKeT

00yJaromuxcst nepudepuiinsie ycrpoiictBa B | Microsoft Office;

COCTaBE€ KJIABHATYPBI, MBIIIIH,

Hoctyn k cetn
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MOHHUTOPA, ycrpoucTBa | MHTepHer.
MOAKJIIOUEHUS K CeTH

WHrepHer, JOCTYII B
IIEKTPOHHYIO

UH(POPMALIMOHHO-

obpasoBarenbayto cpeny HTU

(punmana) YpdY
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