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Cemectp
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Bun 3ansTuii vII PII vII PIl

Jleximn 32 32 32 32
JlaboparopHblie 16 16 16 16
IMpakTuueckue 32 32 32 32
Huas koHTaKTHAS 0,65 0,65 |[0,65 |0,65
pabora
KoncynsTrpoBaHue 2 2 2 2
nepes 9K3aMeHOM H
MIPAKTUKON
Uroro ayn. 82,65 182,65 |82,65 |82,65
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Cam. pabora 28,3 (28,3 28,3 |28,3
Yackl Ha KOHTPOITh 53,35 153,35 |53,35 |53,35
[Mucemennas padora |15,7 15,7 15,7 |15,7
Ha Kypce
HUroro 180 180 180 180
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BusupoBanue PII/] 1,151 ucrioIHEHUS B 04epPeAHOM Y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CyKIeHa 1 0100peHa JUis
ncronaenns B 2027-2028 yuebHoM roay Ha 3acemannn Kabeapsl
BrruncauTenbHOM M NPUKJIAIHOW MaTeMATHKHA

[Iporokom ot 20271. Ne

3aB. kadeapoit

BusupoBanue PII/] 1151 ucrioiHEeHUS B 04epeAHOM Y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CyKIeHa 1 0100peHa s
ucronaenus B 2028-2029 yueOHOM roay Ha 3aceganun Kadbeapbl
BrrunciauTenbHOM M NPUKJIAIHON MaTeMATHKHA

[Iporokom ot 2028 . Ne

3aB. kadeapoi

Buzuposanue PII/l 1,151 ucrioIHEHUS B 04epeAHOM Y4eOHOM roay
Pabouas nporpamma nepecMoTpeHa, 00CykIeHa ¥ 0100peHa st
ucnonHenus B 2029-2030 yueObHOM rony Ha 3aceqanuu Kadeapbl

BbIunc/aMTebHON U NPUKJIAIHOH MATEMATUKH

[Iporokom ot 2029r. Ne

3aB. kadenpoii

BusupoBanmue PILJ] 1/ ucroiHeHusi B oUepeTHOM y4eOHOM roxy

Pabouas nporpamma nepecMoTpeHa, 00CykIeHa U 0JJ00peHa s
ncronaenns B 2030-2031 yueOHOM roay Ha 3aceqaHuy Kaheaphl

BoruncinTeIbHOM M NPAKJIATHON MaTeMaTHKH

[Iporokomor 2030r. Ne

3aB. kadeapoi




1. IEJIM OCBOEHUSA JUCHHUIIJIMHBI (MO Y JIS1)

1.1|Ienbto AMCHUITIMHEL SBIsieTCS POPMUPOBAHUE KOMIIETEHIMI B cooTBeTCTBUH ¢ TpeboBanusmu @PI'OC BO, a Taxxke
KOMIIETEHIIUH, ONPE/IENIEHHBIX B COOTBETCTBUH C KOMIIETEHTOCTHO-POJIEBOH MOJIeNbIo, pa3padborannoit ®I'”AOY BO
«Hammonanbublii nccnenosarensekuii yausepeurer MTMO» B pamkax npoexra TOIT-MUU, B pe3ynabTare 0OCBOSHUS
KOTOPBIX 00YYaroNIUHACs CMOXKET MPOBOIUTH HACTPOUKY CYIIECTBYIOLIMX MOAENEI HCKYCCTBEHHOTO HHTEIICKTA,
noo0ydeHne Mozieel HCKYCCTBEHHOI'0 MHTEIIIEKTa, HCTIOIb30BaHNE PaHee CO3IaHHBIX POrPAMMHBIX OMOIHOTEK U
(GpeiiMBOPKOB IS pelIeH s IPUKIaHbIX 3a1ady.

1.2|B pamkax QUCHHILIMHEI JAIOTCS 3HAHUS M YMEHHS B IPOCKTHPOBAHUN MaCIITAOUPYEMBIX, TIOAIEPKUBAEMBIX H STHIHBIX
apXUTEKTyp HHTEIUIEKTYAIHBIX CHCTEM depe3 nHTerpaniio 1 -koMIIOHeHTOB, TPOeKTHPOBaHUN HHTep(deiicoB 1 KauecTBa
JIOKYMEHTHPOBaHHMs. Pa3BuTHE CTpeMIICHHs K HAyYHOMY ITOMCKY ITyTeH COBEpIICHCTBOBAHHUS CBOEH PabOTHI ITOCPECTBOM
ri1yOOKOro NOHUMAaHUS NIPOLIECCOB U ABJIECHUN U3 00acTi Oyayuiel npodeccHoHaIBbHON NesTeIbHOCTH.

1.3|3agayamMu AMCHUIUTMHEI sBIIsieTCs] HOPMUpPOBaHNE YMEHUI U HABBIKOB CAMOCTOSITENILHON Pa3padOTKN HHTEJUIEKTYaIbHBIX
IIPOrpaMMHBIX CUCTEM Ha OCHOBE N3y4eHUsI ()yHAaMEHTAJIbHBIX aCIIeKTOB MPOEKTHPOBAHUS: J{eKOMITO3UIIHS CUCTEM
(0OpaboTka maHHBIX, MOJIENb, HH]EpeHe, oOpaTHas cBs3b). [laTTepusl nnTerpamuu (Pipeline, Adapter) ans coequHeHMs
ML-moneneit u tpaguimonnoro I10. IpencraBnenue pesynbraro (U/UX mis Bu3yanusaiuu npeiackazaHuil u
00BsSICHEHHH).

1.4| JoxymeHTHpOBaHUE ((UKCALNST APXUTEKTYPHBIX PEIICHUH U crienuuKaiuii MHTep(EerCcoB B COOTBETCTBUH CO
CTaHJapTaMH)

2. MECTO JUCHUTIJIMHBI (MOJY.JIsI) B CTPYKTYPE OBPA3OBATEJILHOM ITIPOT'PAMMBI

ukn (paszaen) OI: [61.B

2.1|Tpe6oBanus K NMpeaBAPUTEILHOI MOATOTOBKE 00Yy4aI0IIErocs:

2.1.1|BBesieHue B MalIMHHOE 00Y4CHHE

2.1.2|OcHOBBI CUCTEM HUCKYCCTBEHHOTO MHTEIUICKTA

2.1.3|OcHOBBI IPOrPaMMHON HHKEHEPHU

2.1.4|Bonpuine s3bIKOBBIC MOJICTH U TeHepaTHBHbIH

2.1.5| ABTOMaTH3HPOBAaHHOE MAIIIMHHOE 00Y4YeHHE

2.1.6|HurepHeT-nporpaMMupoBanue/Pa3paboTka MOOUIBHBIX IPUIOKEHUH

2.1.7|VckyccTBeHHBIC HEHPOHHBIC CETH U TIIyOOKOe 00ydYeHHE

2.1.8|Ynpasnenue npoekramu B chepe MU (cMexHas TUCHUILIHHA)

2.1.9|O6navHbIe TEXHOIOTUH U OOJIBIINE IaHHBIC (CMEXHAs IUCIMIUIMHA)

2.1.10|ABToMaTu3aIys pa3BEPTHIBAHUS U SKCILUTyaTal[MH HHTEIUICKTYaILHOTO MPOrPaMMHOTO 00eCrieueHus! (CMexXHast
JUCIIATITIHA)

2.2| IncuumianHbl (MOTYJIM) H PAKTHKH, 1151 KOTOPHIX OCBOEHUE JaHHOI JUCIHILITMHBI (MOIYJIs1) HEOOXOTUMO KaK
npeamecTBylonee:

2.2.1|IIpenaunnoMHas IpaKkTUKa

2.2.2|BBINONHEHHE U 3allUTa BHIMTYCKHOW KBaTH()UKAI[HOHHON paboThI

2.2.3|CucreMbl KOMIBIOTEPHOTO 3pEHUS

2.2.4|PekomMeHIaTEIbHBIC CHCTEMBI U CUCTEMBI TIOAJCPIKKH MIPUHATHS PELICHU

3. KOMOETEHIIMU OBYYAIOLIETOCSl, ©OPMHUPYEMBIE B PE3Y.JIbTATE OCBOEHMSI 1Y CLIUIJIMHBI
(MOJTY.JIsT)

YK-11: CnocobeH ocyniecTBJISTH CBOIO TPYAOBYIO 1eATEJHLHOCTD € Y4eTOM 3THYECKHUX MPUHIIUIOB, COHAIBHOI0 KOHTEKCTA
M KPUTHYECKOro aHajm3a nocjaeacTeuii npumenenusi UM -rexnonoruii

YK-11.2. [IpumeHsieT METOTUKH PAGOTHI ¢ ITHYECKAMH H CONMATBHBIMU PUCKAMH, BOSHUKAIOIIMMH HA Pa3HBIX CTaAUAX
JKH3HeHHOro nukjaa UN.

3Harp

(hakt, uto MM-cucTemMbl MOTYT MOPOXKIATh STHYECKHE NPOOIeMbl (HanpuMep, JUCKPUMHUHALINS, HETTPO3payHOCTh, MAHUITYJISIIHS)
3HaeT OCHOBHBIC 3THUECKUE NMPUHIUTIBI (OTCYTCTBHE IUCKPHMUHALIUH, CIIPaBETUBOCTbD, YEJIOBEKOOPUESHTHPOBAHHOCTH,
OTBETCTBEHHOCTH, O€3011acCHOCTD, TTPO3PAYHOCTh, ABTOHOMHUS YETTOBEKA U T.JI.). 3HAET MOIXOABI K dTHUecKoi onenke MU
(pUCK-OpUEHTUPOBAHHBIN MOAX0l, OCHUMApKUHT, aHKETUPOBAHHE Ha IMPEIMET OLEHKH YPOBHS dSTHYHOCTH V-CcHCTEMBI CO CTOPOHEI
pa3paboTurKa MK SKCIUTyaTaHTa CHCTEMbI)

Ymers

YMmeer BBISBIIATH LIEHHOCTHBIE KOH(IMKTHI B KOHKPETHBIX pabovymX CUTyalusx (Harmpumep, MpH pa3padoTKe peKOMEHIaTeIbHOM
CHCTEMBI, CHCTEMBbI pacliO3HaBaHUs U300paKeHUH U T.I1.).

Buaanern

BJIajIeeT HaBBIKAMU OLIEHKH NOTEHIMANBHBIX IOCIeACTBUI BHeIpeHus: U -cucteM Juis pa3iuyHBIX TPYII HOJIB30BaTeIeH




YK-12: CnocofeH ocyliecTBJIATH CBOI0 TPYIOBYIO 1eATEJbHOCTD € Y4éTOM Heo0XxoauMocTH 3(pPeKTUBHON KOMMYHUKALMH U
B3aHMO/IeliCTBUS B pAMKAX KOJJIEKTUBHON NMPOeKTHOI padoThl B chepe UN

YK-12.1. 3¢ pexTHBHO KOMMYHHIUPYET C Y4ACTHHKAMH NPOEKTHOH KOMaH/bI NPH IVIAHUPOBAHUM, Peau3aluM U aHAJIN3e
pe3yabTaToB padoThI.

3HaTh

3HAET OOIIYIO I1eJIb KOMAHbl U MEXaHU3MbI YIaCTHS B 00CYXICHUH 3a/1a4, KaCAIOIIUXCsl 00pabOTKU TaHHBIX, TOCTPOCHHS MOJIeiei
WY apXUTEKTYPHBIX PelIeHUA. 3HaeT pOPMbI aAKTHBHOI'O YJIaCTUsI B 0OCYK/ICHUH MTOCTAHOBKY 33]1a4 ¢ y4ETOM TPeOOBAHUIA
3aKa34yrKa U 0COOCHHOCTEH TAHHBIX, H3JI0KEHHS MPEITIOKEHIH 0 3a/1a4aM U paclpeIeNICHAI0 poiei

Ymerb

ymeeT (OpMYJTUPOBATH TIPEIOKECHHU S, OPUCHTHPYSICh Ha TEXHHMYECKYIO CTOpOHY 3aaa4yn. CriocoOeH (hopMyIrpoBaTh COOCTBEHHOE
IIOHUMAaHUE 3aJ1a4 U YTOYHATH €TI0 y IPYTUX.

yMeeT NPHHUMATH YYacTHe B 00CYXKICHUHU MOCTAHOBKH 3a/1a4 ¢ YU4ETOM TpeOOBaHMH 3aKa3drKa U OCOOCHHOCTEH TaHHBIX,
(hopMyIHpyeT IPeUTOKEHUsI O 3a/1a49aM U PACTIPEICIICHHIO POJICH, YMEET BHOCHTD MPEUIOKEHHSI 0 0TOOPY PENICBAHTHBIX METPHK
IO TIPOEKTY,

YMEEeT COrIacOBBIBATh LS MPOEKTa C BO3MOXKHOCTSIMH MpoeKTupyemoit M -crcTeMbl 1 orpaHHIeHUSIMU HMEFOTIeHCST
UHPPACTPYKTYPBHI

Buaanern

BJIaJIeeT HaBBIKAMU COBMECTHOM IMOCTaHOBKH LieJiei MpoeKTa U (OpMYITHPOBAHUS 33]a4 B AUAIOre C KOMaHIOW, y4acTHsl B
MPUOPUTE3AIMH 3a]1ad U PACTIPECTICHHH OTBETCTBEHHOCTH

IIK-7: CnocobeH ocymecTBIATH MOUCK, COOP, OUNUCTKY M MPeABAPUTEIbLHBIH aHAIN3 JAHHBIX

IIK-7.1. O6ocHOBBIBaET CNIOCOOLI M BAPUAHTHI IPUMEHEHUSI METOIOB MPEABAPUTEIHLHOI0 aHAIN3a JaHHbIX B 3agayax UU,
BKJIIOYAsi HX MaTeMaTH4YecKoe (aJropuTMHYecKoe) npeodpa3oBaHue U aanTanuio K cnenuduke 3agauu

3HaThL

TpeOOBaHMS K POrPAMMHON CUCTEME

YMmernb

BBISIBIISITH U COTJIACOBBIBATH TPEOOBAHUS K MPOrPAMMHOM CHCTEME

Baapersb

HaBBIKAMH BBISBIICHUS U COTJIACOBAHMSI TPEOOBAHHMH K IIPOrPAMMHOMN CHCTEME

IIK-7.2. IlpuMeHsieT MeTOABI AHAJIU3A JAHHBIX /IS IPOBEPKH Pa3BeI0YHbIX THIOTe3 M MOAT0TOBKHU AAHHBIX K NPUMEHEHHUI0
COBPEeMEHHBIX METO/10B

3HaTh

COBpEMEHHBIE aPXUTEKTYPHI MIPOrPAMMHBIX CHCTEM. ITOIXOBI K MOIETHPOBAHUIO APXUTEKTYPHBIX PEIICHUN
YMmerh

BBIOMpPATh ¥ MOJCIUPOBATh APXUTEKTYPHOE PEIICHUE T TPOrPAMMHOM CHCTEMBI

Baanern

HaBBIKaMH BBIOOpA M MOJICIMPOBAHUS APXUTEKTYPHOE PEILICHHE /ISl IPOrPAMMHON CHCTEMBI

IIK-7.3. IlpuMeHsieT MeTOABI MIOHUKEHUsI Pa3MEPHOCTH /ISl IEPBUYHOI HHTEPNPETANNH M BU3YaTH3aI[MM MHOTOMEPHBIX
JAaHHBIX

3HaTh

CTaHIAPThI Pa3pabOTKU MPOEKTHBIX JOKYMEHTOB MTPOrPaMMHOM CHCTEMBI
Ymern

pa3pabaThIBaTh MPOSKTHBIC JOKYMEHTHI IPOrPAMMHOM CHCTEMBI
Baagerp

HaBBIKAMH Pa3pabOTKH MPOEKTHBIX JOKYMEHTOB MPOrPAMMHON CHCTEMBI

IIK-19: Cnoco0eH ynpaB/siTh NPOLEcCOM KM3HeHHOro uukiaa U -npoaykra

IIK-19.1. ITondupaet MeToa0J10THI0 yripaBJjeHus npoekramu ¢ UU nox orpannyenus 3aJaqyu U pecypcHoe odecneyenune u
opranusyet npouecc pazpadorku cucrembl U1 no BoIOpaHHOI MeTO1010THU

3HaTh

MPUHIIMIBL Pa3paboTku apxuTekTypsl U, moaxons! kK MpOSKTUPOBAHUIO M BEIOOPY moaxosiiero creka texnonoruit MW nns RnND u
MPOMBILIUICHHON pa3paboTKu

Ymers

NPUMEHATh NIPUHIUIBI IpoekTupoBanus VU cucreM, BKIFOYask CHCTEMbI MALTMHHOT'O 00Y4eHUs

Baanern

HaBBIKAMH Pa3BHTHS apXUTEKTypbl cucteMbl M Ha sTanax KU3HEHHOTO [IMKJIa U OTBETA Ha BBHI30BBI MACIITAONPYEMOCTH U
MPOU3BOIUTEIHHOCTH

IIK-19.2. OcymecTB/sieT 3aMycK U BeJeHue MpoexkTa B o0jaactu U, B ToM 4nciie IVIAHUPOBaHUE M KOHTPOJIb 32/1a4, OLIEHKY
pecypcoB




3HaTh

meromonoruio (CRISP-DM, CRISP-ML(Q)) mox orpanwdenust 3aa4u U pecypcHoe o0ecIieueHre i OpraHu3alii mporecca
pa3pabotku cucrembl I o BEIOpaHHOW METOIOIOTHH

Ymersn

YIpaBisATh MpoaykToM ¢ M, ocyIecTBAsTh MPOAYKTOBBIH An3aiiH 1ubpoBbix cepBrucoB ¢ M (B TOM YHCIIe COrJIACHO KOHIICTIIIUS
MVP, ocymiecTBisiTh UTEPaTUBHOE Pa3BUTHE MPOIYKTa)

Biaanern

HaBbIKaMU ucnonb3oBanus MeTononorud (CRISP-DM, CRISP-ML(Q)) , MeTomom0rue pasBUTHsI OJI30BaTENEH H METOIOB
MPOBEPKHU NMPOAYKTOBBIX TUIIOTE3 HaBBIKaMH MOHUTOpHHTa ML-Mozerneit u npuMeHeH!sI ”HCTPYMEHTOB YIPABICHUS )KU3HEHHBIM
ukiIoM mozeseit MO (MLFlow, ClearML)

IIK-19.3. YnpagJjsieT Tpe0GOBAHUSIMH K CHCTEMaM HCKYCCTBEHHOI 0 HHTEJJIEKTA, B TOM 4YHCJIe oNpeaessieT METPUKHU KayecTBa
W MPABUJIA UX IPUMEHEHHS U OLEeHKHU

3HaThb

YMmerh

Baagern

B pe3yabTaTte ocBoeHHMsI JMCHUIIUHBI (MOIYJIs1) 00y4alOIIMiics T0KeH

3.1[3uare:

3.1.1]* ocHoBHbIE oAX0ABI K npoexTupoBanuto UIIC;

3.1.2| Mozmenu mpeCcTaBlIeHUs 3HaHUH (CeMaHTHUeCKUe ceTH, HpeldMbl, IPOAYKIIHMOHHEIE CHCTEMBI);

3.1.3|* anropuT™Mbl MalIMHHOI'O OOYUEHUS U UX NIPUMEHEHUE;

3.1.4|* TexHONOrMU pa3pabOTKU MHTEIUICKTYAIbHBIX ar¢HTOB,

3.1.5|* craHmapTHl ¥ UHCTPYMEHTHI [UISl CO3JAHUS] OHTOJIOTHH.

3.1.6|* dakt, uto MM-cucTeMbl MOTyT MOPOXKAATH STHUECKUE MTPOOIEMbI (HApUMep, AUCKPUMHUHAIUS, HETIPO3PAuHOCTh,
MaHHUITYJIS M)}

3.1.7|* ocHOBHBIE STHYECKHE TPUHIMIIBI (OTCYTCTBHE TUCKPUMHHAINH, CIIPABEITHBOCTD, YEIOBEKOOPHUEHTHPOBAHHOCTB,
OTBETCTBEHHOCTH, 0€30M1aCHOCTh, IPO3PAYHOCTH, ABTOHOMHUS YEJIOBEKA H T.1.);

3.1.8|* moaxoxpl k aTHUecKOit onenke MU (prck-OpUeHTHPOBAHHBII MOAX0M, OCHIMAPKUHT, aHKETUPOBAaHHE Ha TIPSIMET OLIEHKH
ypoBHs dTraHOCTH N -crcTeMBI O CTOPOHBI pa3pa0dOoTIHKa WITH SKCIDTyaTaHTa CUCTEMEI);

3.1.9] OGI].IyIO 1ECJIb KOMaHbl © MEXAaHU3MbI Y4aCTUA B 06cy)l()leHI/II/I 3aja4, KaCaroluxcs O6pa6OTI(I/I JaHHBIX, IOCTPOCHUA
MO,Z[eHeﬁ W apXUTCKTYPHBIX pemeHm‘z’I;

3.1.10{* dpopmMBI aKTHBHOI'O YJaCTHs B OOCYXICHUHU MOCTAHOBKH 3a/1a4 ¢ YUETOM TpeOOBaHM 3aKa3yrKa U OCOOCHHOCTEH JTaHHBIX,
U3JI0’KEHH S ITPEIOKEHUH 110 3a/1a4aM M paclpeieICHUIO PoJieH;

3.1.11|* momxombl K ONpeesICHHIO U (OpMaTU3aIliH MPOOIEMbI IPEIMETHON 00JIaCTH, PEeIICHUE KOTOPOi TpeOyeT MpUuMEeHEHHS
HCKYCCTBCHHOI'0 HHTEJUICKTA

3.1.12| npuHIMTBI pa3paboTku apXuTeKTypbl MU, momXos! K MPOSKTUPOBAHUIO 1 BBIOOPY TOIXOISIEro cTeka TexHonoruid MU
it RnD 1 mpombliienHo# pa3paboTku

3.1.13|* npuUHIHMIIBI, TO3BOJSIIONINE OCYIIECTBIATh BeleHUE (3aIyCK U YIIpaBlIeHHE) POSKTOB B o0iacTu M, B TOM 4mciie
1o100p KOMaH1bl, IUTAHUPOBAaHKE U KOHTPOJIb 3a/1a4, OLIEHKA PeCypCcoB

3.2|YMeTh:

3.2.1|* BBISIBIIATH LIEHHOCTHBIC KOH(MIIMKTHI B KOHKPETHBIX pab0oUrX CHTyalusix (HampuMep, [Py pa3paboTKe peKOMEHIaTeIbHON
CHCTEMBI, CHCTEMbI paclio3HaBaHUsI W300paKEeHUH U T.I1.);

3.2.2|* hopmyaupoBaTh IpeIOKEHHS, OPUSHTHPYSICh Ha TEXHUUECKYIO CTOPOHY 3a1aun. CriocoOeH (hopMyIupoBaTh
cOOCTBEHHOE IIOHMMAaHKE 3a1a4 U YTOYHSATD €0 Y JPYrux.

3.2.3|* npuHUMaTh y4acTUe B 00CY)XJICHUHU TTOCTAHOBKH 3a/1a4 ¢ YIETOM TpeOOBaHUI 3aKka3unKa U 0COOCHHOCTEH TaHHbBIX,
(hopmynupyeT NpeayioxKeHus 110 3a/1a4aM M paclpeaeICHUI0 PoJieid, yMeeT BHOCHTD NPEATIOKEHHUS 0 OTOOPY peieBaHTHBIX
METPHK TI0 IIPOEKTY,

3.2.4]* cornmacoBbIBaTh LIS IPOEKTA C BO3MOXKHOCTAMU IpoekTupyemoil M -cucTeMsl 1 OrpaHNuCHUIMH UMEIOIEeHCst
HHQPACTPYKTYPHL;

3.2.5| ananusupoats TpedoBanus k UIIC u GpopMynupoBaTh TEXHUYECKOE 3a/IaHUC;

3.2.6|* mpoextuposats apxutekrypy MUIIC ¢ y4éToM BEIOpAaHHOH IpeAMETHOH 00macTy;

3.2.7|* pa3pabaTeiBaTh 0a3bl 3HAHUH M OHTOJIOTHH;

3.2.8]* PCaIn30BbIBATH aJITOPUTMbI MAaIlIMHHOT' O 06y‘IeHI/I$[ Ha NNPAKTHUKE;

3.2.9]* ouenuBaTh 3P HEeKTUBHOCTL U HAAEKHOCTD Pa3pabOTaHHBIX CUCTEM.

3.3|Baagern:

3.3.1|* HaBBIKaMH OLICHKHU NNOTCHIUAJIbHBIX HOCHCHCTBI/Iﬁ BHEAPCHUA NHU-cucrem JUISL PA3JIMYHBIX TP YIIT HOHB30BaTeHefI;




3.3.2

* HaBbIKAMH COBMECTHOM IOCTaHOBKH Heﬂeﬁ IIPOCKTa U q)OpMyJ'II/IpOBaHI/ISI 3ajJa4 B Juajiore ¢ KOMaHHOﬁ, y4dyacTtusd B

NpUOpUTE3AUH 3a4a4 U paCIIpeACIICHUN OTBETCTBEHHOCTH,

3.3.3

* HaBBIKAMU aHaJIM3a TpeOoBaHuUil (pa3peleHus IPOTUBOPEUUH, IPUOPUTE3ALUN) B IUIaHE BHIOOPA TEXHONOIHIA;

3.34

* HaBbIKaMH Pa3BUTHUA apXUTCKTYPbI CHUCTEMBI WU Ha sTanax >KM3HEHHOTO IIMKJIa ¥ OTBETA HA BHI3OBHI Macr_uTa6preMocm

1 IIPOU3BOAUTCIBHOCTH,

3.35

* HaBBIKAMH YIIPaBJIeHHUS TPOAYKTOM ¢ VM, BBIMOIHEHNS POAYKTOBOro An3aitHa nudpoBbIx cepruco ¢ U (B ToM ymcie
koHuenims MVP, ureparusHoe pa3sutue npoaykra, Customer Development u qpyruMu MeToIaMH IPOBEPKU
MIPOYKTOBBIX THUTIOTE3), MOHUTOpHHTa ML-Mozeneit, ucrnons3oBanus HHCTpyMeHTOB yrpasienus XKL mozaeneit

maruuHHOro ody4erus (MLFlow, ClearML)

3.3.6

* HaBbIKAMHU paboThI ¢ HHCTpyMeHTaMu it npoekTupoBanus UIIC (Protégé, Weka, TensorFlow);

3.3.7

¢ METOAAMHU TCCTUPOBAHUS U OTJIAAKN UHTCIJICKTYaJIbHBIX CUCTEM;

3.3.8

* mpuémMamMu TIOKyMeHTHpoBaHus u conpoBoxkaeHus UIIC.

4. CTPYKTYPA U COJEPKAHUE TUCOUIIIMHBI (MOLY.JIST)

Kon HaunmenoBanue pa3ienoB u Tem /Buj 3anatusi/ | Cemectp / | YacoB | Komneren- | Jluteparypa ®opma
| _3AHSITHHA Kvpc 107040 KOHTDOJSA |
Pazzen 1. ApXHTEKTYPa HHTEJLUIEKTYATbHbBIX
NMPOrpaMMHBIX CHCTEM

1.1 BBesieHre B POSKTUPOBAHUE MHTEIUICKTYaTbHBIX 7 0
cucreM /Tema/

1.2 JKM3HEHHBIN IUKIT MHTEJUIEKTYaJIbHBIX CUCTEM: 7 2 YK-11.2-3 JI1.1J11.2 Ok3aMeH
cO0p ¥ aHAJIN3 TPEOOBAHMIA, TPOSKTUPOBAHUE VK-11.2-y JI1.3 J11.4
apPXUTEKTYPHI, TOATOTOBKA TAHHBIX, HHTETPAITHS YK-11.2-B JI1.5J12.1
MOJIETIC, TECTUPOBAHHUE, Pa3BEPTHIBAHKE U YK-12.1-3 J12.2J13.1
HETPEPBIBHBI MOHUTOPHUHT. VK-12.1-Y 215233
Keiic-cranu mpoBaiia craprarna, VK-12.1-B
ucnonb3oBagsirero Jupyter Notebook B kauecTse IK-7.1-3
OCHOBBI Jutsl production-pemeHus: 00CyXIat0TCs [K-7.1-y
MpoOJIeMBbI ¢ BOCIPOU3BOAUMOCTBIO, OTCYTCTBHEM [IK-7.1-B
KOHTPOJISI BEPCUIT 1 HEBO3MOKHOCTBIO IK-7.2-3
TOPU30HTAIEHOT'O MaCIITAOMPOBAHMSL. [K-7.2-y
CBsI3b C CMEXHBIMH JTACIHUIIIIMHAMUA [IK-7.2-B
WITIOCTPUPYETCS Ha MpUMeEpe Iepexo/ia oT Kypca IK-7.3-3
«MareMaTuueckas ctaTucTuka Juia cucrem UH» MK-7.3-y
K IIPAKTHYECKOMY MTPOEKTHPOBAHHIO: KaK I1K-7.3-B
CTaTUCTUYECKUE METO/IbI TPAaHC(HOPMHUPYIOTCS B I1K-19.1-3
KOMITOHCHTBI apXHUTEKTYpHI, & HE OCTAIOTCS T1K-19.1-y
W30JUPOBAHHBIMH airopurmamu /JIex/ T1K-19.1-B

ITK-19.2-3
IK-19.2-y
I1K-19.2-B

1.3 COop TpeOoBaHUI IPOBOIUTCS IO IIA0JIOHY: 7 4 VK-11.2-3 JIT.1 J11.2 DK3aMeH
— Onpenenenue Ou3Hec-TeNel (HarpuMep, VK-11.2-y JI1.3 J11.4
«CHIDKEHHE BpEMEHH 00pabOTKH 3asBOK VK-11.2-B JI1.5J12.1
KIeHTOoB Ha 30%). YK-12.1-3 JI2.2J13.1
— ®opmynrpoBKa () YHKIHOHAIBHBIX TPEOOBaHMIA VK-12.1-Y 2105233
(06-paboTKa TEKCTOBBIX OT3LIBOB, T€HEpAIIHS VK-12.1-B
OTYETOB) M HE(YHKIIMOHAIBHBIX (BpeMs OTBETa [K-7.1-3
API <500 mc). [K-7.1-y
Co3maHue apXuTEeKTYPHOTO ICKH3a B [IK-7.1-B
HHCTpYMeHTe draw.io: IK-7.2-3
— BhoizienieHre KOMIOHEHTOB CHCTEMBbI (MOAYIb [K-7.2-y
npe00pabOTKU IaHHBIX, MOZEIh MAIIMHHOTO [1K-7.2-B
00y4eHusi, cepBUC OOPATHOM CBSI3M). [K-7.3-3
— @ukcanys rpaHul] OTBETCTBEHHOCTH: MK-7.3-y
HampuMep, «MOJIeNTb He 00padaThIBaeT OIMIHOKH I1K-7.3-B
BAJIMJIAIIMH JaHHBIX, 3TO 3a/a4a OTAEILHOrO I1K-19.1-3
KOMITOHEHTa». [K-19.1-y
— IIpuMep UTOrOBOIO pe3yabTara: cCXema T1K-19.1-B
MO CSMU, TOSICHSIOIIUMHU B3aUMOACHCTBUE [1K-19.2-3
koMroHeHToB uepe3 REST API. /TIp/ I1K-19.2-y

I1K-19.2-B

1.4 ApPXUTEKTYpHBIE CTHIIN 11 UHTEIJUIEKTyaJIbHbIX 7 0

cucrem /Tema/




1.5 MoHonuTHasA apXUTEKTypa aHAIU3UPYETCS HA VK-11.2-3 JI1.1J11.2 OKk3aMeH
npumepe MVP (MUHHMATBHO )KHU3HECTIOCOOHOTO YK-11.2-V JI1.3 J11.4
MPOJIYKTa) C UCTIONIb30BAHUEM SI3BIKOBOM MOJICIIN: VK-11.2-B JI1.5712.1
MPEUMYILECTBA — IPOCTOTA PA3BEPTHIBAHUS U YK-12.1-3 JI2.2J13.1
OTJIaJIKU; PUCKH — CJI0)KHOCTh MacCIITaOUpOBaHUS YK-12.1-Y 312233
OT/ICNIbHBIX MOJTYJICH. VK-12.1-B
MukpocepBHUCH JEMOHCTPUPYIOTCS Ha Keiice [K-7.1-3
CHCTEMBI PEKOMEHIallNi ISl MapKeTIuIeca: [IK-7.1-y
cepBUC Ui 00pabOTKH N300paKEHU I TOBApOB, I1K-7.1-B
OTJEIBHBIH MOYJIb /IS KOJU1A0OpaTHBHOM [K-7.2-3
(hunpTpanyu, CepBUC reHepaIii ePCOHATBHBIX [K-7.2-y
npeanoxeHnid. O0CyKIatoTcsl HaKIaJHbIe I1IK-7.2-B
pacxo/sl Ha YIIPABICHUE CETEBBIMU MK-7.3-3
B3aUMOJICHCTBUSIMU. [K-7.3-Y
Kpurepuu Bp160Opa BKIOYAIOT: [1K-7.3-B
— OnepannonHbie TpeOoBaHMs (HarpuMmep, I1K-19.1-3
HEOOXOAMMOCTh TOPSIETro OOHOBJICHHS MOJIEH 0e3 TIK-19.1-y
OCTaHOBKHU CHCTEMBI). I1K-19.1-B
— KomnereHiiu koMaH/1b! (OIBIT paOOTHI C I1K-19.2-3
KOHTEHHepu3anuei, pacnpeaenéHHbIMU T1K-19.2-y
cucremamu). /Jlex/ I1K-19.2-B

1.6 Peammzanus 3armymkun ML-monenn gepes FastAPI: VK-11.2-3 JI1.1 J11.2 DK3aMeH
— Coznanue suamonnra POST /predict ¢ VK-11.2-Y JI1.3J11.4
BaJIMAANUEN BXOIHBIX JAHHBIX C ITOMOIILIO VK-11.2-B JI1.5712.1
Pydantic-mozerneit (Hampumep, IpoBepKa VK-12.1-3 JI2.2J13.1
JTUaNa3oHa 3HAUYCHHUH JJIS1 YUCIIOBBIX IPU3HAKOB). YK-12.1-Y 2103233
— O0paboTka omuoO0K: Bo3Bpat kona 400 mpu VK-12.1-B
HEKOPPEKTHBIX JAHHBIX C ITOSICHEHUEM B TEJe [IK-7.1-3
oTBeTa. [K-7.1-y
— TectupoBanue yepe3 Swagger Ul: ornpaBka [1K-7.1-B
TECTOBBIX 3aIPOCOB C BAJIUAHBIMU M aHOMAJIbHBIMU MK-7.2-3
na"HeiMu.  /J1a6/ [IK-7.2-Y

IK-7.2-B
IK-7.3-3
MK-7.3-y
[1K-7.3-B
IK-19.1-3
T1K-19.1-y
11K-19.1-B
I1K-19.2-3
[K-19.2-y
I1K-19.2-B

1.7 IMaTTepHb MPOSKTHPOBAHUS JJIsI THTETPALIHU
KOMIOHEHTOB /Tema/

1.8 IMarrepn Pipeline neranusupyercs Ha IpUMepe VK-11.2-3 JI1.1J11.2 OKk3aMeH
CHCTEMbI aHaJIM3a MEAUIMHCKUX H300paKeHHUH: VK-11.2-Y JI1.3J11.4
— Oran 1: HopManu3aius u3o0pakeHuit (pukcarus YK-11.2-B JI1.5J12.1
napamMeTpoB B MOMEHT OOYUCHHUS). YK-12.1-3 J12.2J13.1
— Dran 2: JeTeKIHs aHOMAaJINK C TOMOIIbIO YK-12.1-Y 2135233
CBEPTOUYHOM CETH. VK-12.1-B
— Oran 3: reHepanys 00bsICHEHUH /IS Bpaya uepes [K-7.1-3
METOJBI HHTEPIIPETUPYEMOCTH. [K-7.1-y
IMarrepn Adapter wimrocTpupyeTcst KeHcom I1K-7.1-B
MHTEerpalmu Mojenu, ooydeHHoi B TensorFlow, B IK-7.2-3
cucTeMy, noctpoeHnyio Ha PyTorch: aganrep MK-7.2-y
npeoOpasyet GpopMaThl TEH30POB U YIIPABISAET [IK-7.2-B
CECCHUSIMM BBIYMCICHUM IK-7.3-3
/JTex/ MK-7.3-yY

[1K-7.3-B
IK-19.1-3
T1K-19.1-y
11K-19.1-B
I1K-19.2-3
IK-19.2-y

I1K-19.2-B




1.9 IMpoexTupoBanue OpenAPI-criennduranmm: YK-11.2-3 JI1.1J11.2 OKk3aMeH
— CTyIeHTBI ONMCHIBAKOT KOHTPAKTHI IS BCEX VK-11.2-Y JI1.3J11.4
suanouHToB npoekra (Hanpumep, GET /health ast VK-11.2-B JI1.5712.1
npoBepku craryca cepsuca, POST /feedback s YK-12.1-3 J12.2J13.1
cO0pa KOPPEKTUPOBOK OT IMOJIb30BATENICH). VK-12.1-Y 213253
— Hcnons3ytot nHcTpymenTsl Swagger Editor ams VK-12.1-B
BU3YyaJTM3alUH CIICIH(DUKAIIHH. [IK-7.1-3
Ouxkcamus apxurekrypHoro pemenns (ADR): [K-7.1-y
— IMo mabnony 'OCT P 7.0.97-2016 onuceiBatroT [K-7.1-B
npobieMy («HEe0O0XOUMOCTb OIICPKKHI IK-7.2-3
HECKOJIBKUX ()OPMATOB BXOJHBIX JTAHHBIXY), [K-7.2-y
BapHUaHTHI pelleHuH (eIUHBIH mapcep vs. IK-7.2-B
OT/ICNIbHBIC aJIaNTePhl), 000CHOBaHHE BBIOOPA MK-7.3-3
Mp/ MK-7.3-Y

[1K-7.3-B
IK-19.1-3
11K-19.1-y
IK-19.1-B
I1K-19.2-3
[K-19.2-y
I1K-19.2-B
Pa3gen 2. /lokyMeHTHPOBaHHE MPOEKTA

21 JokymentupoBanue B coorsercreuu ¢ [OCT
/Tema/

2.2 Tpe6oBanus [OCT 19.101-77 k cTpykType: YK-11.2-3 JI1.1J11.2 OK3aMeH
— Texunueckoe 3aganue (T3) TOHKHO copepKaTh YK-11.2-y JI1.3J11.4
pasnenbl: «OcHOBaHUE IS Pa3pabOTKmy, VK-11.2-B JI1.5J12.1
«TpeboBaHMA K HAJIS)KHOCTHY, «Y CIIOBUS IKC- YK-12.1-3 JI2.2J13.1
TUTyaTalum». YK-12.1-V D152 33
— PykoBOZICTBO MPOrpaMMHUCTa BKIIFOUAECT CXEMBI YK-12.1-B
aJITOPUTMOB, ONHCAHHE TIPOTOKOJIOB IK-7.1-3
B3aUMO/ICUCTBUSI. [K-7.1-y
IMpumep ADR mo 'OCT P 7.0.97-2016: [IK-7.1-B
— 3aronoBok: «Bbi0op dpeiimMBopka s BeO- MK-7.2-3
uHTepdeiicay. [K-7.2-yY
— Pa3nen «O6ocHOBaHUe»: cpaBHeHue Streamlit [IK-7.2-B
(ObicTpas pazpaborka) u Flask (ruOkocts). [K-7.3-3
— Pa3nen «Puckn»: HE0OXOMUMOCTb 00yUYCHHUS [K-7.3-y
KoMaH 16l ipu BeIOOpe Flask. I1K-7.3-B
/JTex/ IK-19.1-3

K-19.1-y
IK-19.1-B
IK-19.2-3
11K-19.2-y
11K-19.2-B

2.3 IpoexrupoBanue OpenAPI-crienupukanuu u YK-11.2-3 JIL.1 J11.2 Ok3aMeH
ADR: YVK-11.2-y JI1.3J11.4
— OnuChIBAIOTCSI KOHTPAKTBHI I SHIIOUHTOB YK-11.2-B JI1.5J12.1
(GET /health, POST /feedback). VK-12.1-3 J12.2713.1
— OUKCUPYIOTCS apXUTEKTYPHOE PEIIeHUE YK-12.1-V 2132233
(Harmpumep, BoIOOp nmarTepHa Pipeline) no mabnony YK-12.1-B
T'OCT P 7.0.97-2016 ¢ obocHOBaHUEM MK-7.1-3
Mp/ MK-7.1-y

IK-7.1-B
IK-7.2-3
MK-7.2-y
[K-7.2-B
[K-7.3-3
[K-7.3-Y
I1K-7.3-B
IK-19.1-3
K-19.1-y
IK-19.1-B
I1K-19.2-3
11K-19.2-y

I1K-19.2-B




Paznen 3. [IpoekTupoBaHue HAAEKHBIX
MeXaHU3MOB s B3auMojaeiictBus ¢ ML-
MoOeJIsIMH

3.1 Crparerun uHpepeHca u 00paboTKH OIIMOOK
/Tema/

3.2 CHHXPOHHBII U aCHHXPOHHBIH HHEpPEeHC YK-11.2-3 JI.1 J11.2 Ok3aMeH
CpaBHHBAIOTCS HAa IPUMEpax: YK-11.2-V JI1.3 J11.4
— Har-60T ¢ CHHXPOHHBIM OTBETOM VK-11.2-B JI1.5712.1
(MaKkcuMaibHOE BpPEeMSI OJKUAAHUS — 2 CEKYH/IBI). YK-12.1-3 JI2.2J13.1
— Cucrema 00pabOTKU CKaHOB JIOKYMEHTOB C VK-12.1-V 312233
ACHMHXPOHHOH 04epe/IbIo (110Ib30BaTEIb TOJIyYaeT VK-12.1-B
yYBeIIOMJICHHUE 110 email mociie 3aBepIieHus). IK-7.1-3
[Martepn Circuit Breaker oObsicHsieTCs Ha Kelice [K-7.1-y
nagenus BHenHero AP nms reokonupoBanusi: npu [1K-7.1-B
IPEBBILICHUH MTOpOra OMKOOK CHCTEMa BPEMEHHO [K-7.2-3
MEPEKI0YAETCS HAa KAIIUPOBAHHbIE TAHHBIE [K-7.2-Y
/JTex/ I1K-7.2-B

MK-7.3-3
MK-7.3-Y

I1K-7.3-B
IK-19.1-3
IK-19.1-y
I1K-19.1-B
I1K-19.2-3
[K-19.2-y
[1K-19.2-B

3.3 ETL-koHBeiiep ¢ Bajuaalmeii TaHHBIX VK-11.2-3 JI1.1 J11.2 DK3aMeH
— 3arpy3ka CSV-(aiina ¢ KIMEHTCKUMH TaHHBIMH, YK-11.2-V JI1.3 J11.4
MPOBEPKa Ha MPOIYCKH U BEIOPOCHI (Hanmpumep, YK-11.2-B JI1.5712.1
Bo3pact > 120 ner). YK-12.1-3 J12.2J13.1
— OMmymsnus c00s: UCKYCCTBEHHOE J100aBJICHHE YVK-12.1-Y 312233
CTPOK C HEKOPPEKTHBIMH THIIAaMH JaHHBIX. VK-12.1-B
— JlormpoBanue OmMOOK ¢ yKa3aHHEM HOMepa IIK-7.1-3
CTPOKH W THIA HAPYIICHUS (UCIIOTB3YETCs [K-7.1-y
oubnuoreka logging ¢ yposaem WARNING) [K-7.1-B
/J1a6/ IK-7.2-3

MK-7.2-y
IK-7.2-B
MK-7.3-3
[K-7.3-Y
I1K-7.3-B
IK-19.1-3
11K-19.1-y
11K-19.1-B
IK-19.2-3
[K-19.2-y
I1K-19.2-B
3.4 IMpoexTupoBanue Haa&xKHBIX data- KOHBEHEPOB

/Tema/




3.5 BepcuonnpoBanue qaHHBIX JEMOHCTPUPYETCS VK-11.2-3 JI1.1J11.2 OKk3aMeH
yepe3 uacTpymeHt DVC: YK-11.2-V JI1.3J11.4
— dukcanus Xemen 1aTaceToB Mpu 00yUYeHUH VK-11.2-B JI1.5712.1
MOJIENTH. YK-12.1-3 JI2.2J13.1
— Otkar K npeaplayniell Bepcuu Npu 0OHApYKEHUH YK-12.1-Y 212233
mpooIIeM. VK-12.1-B
OTHYECKHUEe acleKThl 00CYKICHHE Ha IpuMepe [K-7.1-3
KPEIUTHOTO CKOPHUHTa: [K-7.1-y
— AHaJn3 NpU3HAKOB, KOPPEIUPYIOUIHX C I1K-7.1-B
TeHJICPOM HJIH STHUYECKOH MPUHAICKHOCTHIO. [K-7.2-3
— TeXHUKU CMATUYEHUS] CMEILICHUH: [K-7.2-y
nepebayaHCUPOBKA KIIAaCCOB, OCTOOpaboTKa I1IK-7.2-B
TpeICKa3aHui IIK-7.3-3
/JTex/ [K-7.3-Y

I1K-7.3-B
IK-19.1-3
I1K-19.1-y
IK-19.1-B
IK-19.2-3
[K-19.2-y
I1K-19.2-B

3.6 Peamzanus Mmomyiist mpenoOpaboTku: VK-11.2-3 JI1.1 J11.2 DK3aMeH
— Cospmanue pipeline ¢ ucrons3oBanueM scikit- VK-11.2-V JI1.3J11.4
learn: UMMyTabeNbHOCTD CTaIUit (HaIpUMeEp, YK-11.2-B JI1.5712.1
StandardScaler He n3MeHsIET UCXO/IHBIC JaHHBIC). YK-12.1-3 JI2.2713.1
— Wuterpanus Banuaaiuu depes Pydantic: YK-12.1-Y 213233
mpoBepka coorBeTcTBUs hopmaTta JSON-3ampoca VK-12.1-B
OXKHIAEMOM CXEMe. TIK-7.1-3
— O0paboTtka edge cases: JaHHbBIE C MYCTHIMH [K-7.1-y
MOJISIMHU, KCTPEMaJIbHbIC 3HAUCHHS (HApUMep, [1K-7.1-B
OTPHLIATEIIBHBIN JOXO). MK-7.2-3
Mp/ IK-7.2-V

IK-7.2-B

IK-7.3-3

MK-7.3-y

[1K-7.3-B
IK-19.1-3
11K-19.1-y
11K-19.1-B
IK-19.2-3
[K-19.2-y
I1K-19.2-B

Pa3gen 4. TectTupoBanne HHTEVIEKTYaIbHOM
nc

4.1 TecTupoBaHHe UHTETPAIIMU KOMIIOHEHTOB  /Tema/

4.2 KoHTpaKkTHOE TECTUPOBAHUE HILTIOCTPUPYETCS YK-11.2-3 JI.1J11.2 Ok3aMeH
MIPUMEPOM: YVK-11.2-y JI1.3 J11.4
— CepBHuc npeacka3anusi 10JHKSH BO3BpaIllaTh Moje VK-11.2-B JI1.5J12.1
«confidence» B nuanazone [0, 1] npu ycnenrHom VK-12.1-3 JI2.2J13.1
3arpoce. YK-12.1-V 2105233
— Ilpu oTCyTCTBUM ATOTO MOJIS TECT MAALT, JaKe YK-12.1-B
€CJIM TOYHOCTh MOJIENTH BBICOKA. MK-7.1-3
CrpaTeruu JOrupoBaHUs: [K-7.1-y
— Paznenenue noroe no yposusam: DEBUG [IK-7.1-B
(otnaaka sranoB obpadorku), ERROR IK-7.2-3
(kputnaeckue coou ¢ Tpericookom), AUDIT MK-7.2-y
(3anuch BXOMHBIX TAHHBIX JUI ayauTa) /JIex/ I1K-7.2-B

IK-7.3-3
IK-7.3-Y

I1K-7.3-B
IK-19.1-3
K-19.1-y
I1K-19.1-B
I1K-19.2-3
11K-19.2-y

I1K-19.2-B




4.3 TecrupoBanue API uepes Postman: VK-11.2-3 JI1.1J11.2 OKk3aMeH
— Co3aHue KOJUICKIIMH 3alpOCOB: BAJIUIAHBIC VK-11.2-Y JI1.3J11.4
naHHble, mycroir JSON, MaccuB BMECTO YHCIa. VK-11.2-B JI1.5J12.1
— Ilposepka HTTP-crarycos: 200 a5 ycnenHsix YK-12.1-3 JI2.2J13.1
3anpocoB, 400 1 HEKOPPEKTHBIX TaHHBIX, 503 VK-12.1-Y 213253
MPU HEJOCTYIMHOCTH MOJIENH. VK-12.1-B
— ABToMaru3anus yepe3 Newman: 3aIycK TECTOB [K-7.1-3
B kouBeitepe CI/CD. /JT1a6/ [K-7.1-y
IK-7.1-B
IK-7.2-3
IK-7.2-y
IK-7.2-B
MK-7.3-3
[K-7.3-Y
I1K-7.3-B
IK-19.1-3
11K-19.1-y
IK-19.1-B
I1K-19.2-3
[K-19.2-y
I1K-19.2-B

Pa3gen S. Pa3BéprhiBaHNe HHTELIEKTYAIbHBIX

Ic

51 KonreitHepusanus 1 OCHOBBI pa3BEPTHIBAHUS
/Tema/

5.2 Docker gnst ML-nipoexTos: VK-11.2-3 JI1.1J11.2 OKk3aMeH
— Crpykrypa Dockerfile: kammpoBanue YK-11.2-V JI1.3 J11.4
3aBHCHMOCTEH uepe3 ClIOU, ONTUMHU3AINS pa3Mepa VK-11.2-B JI1.5712.1
obpas3a. YK-12.1-3 J12.2J13.1
— I[Mpumep: 3anyck Streamlit-npuIIOKESHUS BHYTPH YVK-12.1-Y 219233
KOHTelHepa ¢ mpoopocom nopta 8501. VK-12.1-B
Br16op o6nauHo# niaTgopMBI: [K-7.1-3
— Serverless (AWS Lambda) st snu3oandeckux [K-7.1-y
3a7a4 C HU3KOW HArpy3KOM. I1K-7.1-B
— Bupryansnsie mamunsl (Yandex Compute [K-7.2-3
Cloud) nnst moneneit, Tpedyromux GPU /Jlex/ [K-7.2-y

IK-7.2-B
IK-7.3-3
MK-7.3-yY
[1K-7.3-B
IK-19.1-3
11K-19.1-y
11K-19.1-B
I1K-19.2-3
[K-19.2-y
[1K-19.2-B

5.3 Peamusanus marrepHa Pipeline B koHTelHepe: VYK-11.2-3 JIT.1J11.2 Dx3amMeH
— Oransl: 3arpy3ka JaHHsix u3 CSV — VYK-11.2-Y JI1.3J11.4
npeaoopaboTka (ynaieHue BHIOPOCOB) — YK-11.2-B JI1.5712.1
UH]EpeHC Yepe3 3ariyiikKy. YK-12.1-3 J12.2713.1
— WHrerpanus o0paboTKH OMIMOOK: MPHU MaJCHUN YK-12.1-Y 213233
OJIHOT'0 3Tara CUCTEMa BO3BPaIAET VK-12.1-B
CTPYKTYPUPOBAHHOE COOOIIEHUE C YKa3aHUEM IK-7.1-3
po0IeMHOro 1ara. [IK-7.1-y
— JlorupoBanue B stdout ¢ TOMETKO# 3Tamna I1K-7.1-B
BhITIONTHEHUS. /J1ab/ IK-7.2-3

MK-7.2-V
I1K-7.2-B
IK-7.3-3
MK-7.3-yY
[K-7.3-B
IK-19.1-3
11K-19.1-y
11K-19.1-B
IK-19.2-3
IK-19.2-y

I1K-19.2-B




54 Kpocc-dynkuuonanpuslie TpeboBanus /Tema/

5.5 [IpousBoauTENBHOCTS! YK-11.2-3 JI1.1J11.2 OK3aMeH
— Komnpomucc latency vs. throughput: mis YK-11.2-y JI1.3J11.4
MOOMJIBHOTO TPUJIOKEHUS BayKHA MUHUMAaJIbHAS VK-11.2-B JI1.5J12.1
3agepxka, s batch-o6paboTku — MPOITycKHAs YK-12.1-3 JI2.2J13.1
CIIOCOOHOCTb. YK-12.1-y 2132233
Jpeid naHHBIX: VK-12.1-B
— ANTOpUTM JICTEKINH: ©KEHEIEIbHOE CPABHCHUE [K-7.1-3
pacnpeneneHusi BXOJHbIX JaHHBIX C IIOMOIIBIO [K-7.1-y
tecra KonmmoropoBa-CMmupHOBa. [IK-7.1-B
— ABTOMAaTHYECKas OTIIPABKa YBEIOMIICHUS MK-7.2-3
anaMHUHACTpaTopy TipH p-value < 0.05. IK-7.2-V
OOBsACHUMOCTB KaK TpeOOBaHUE: [K-7.2-B
— CueHapuii 1t 6aHKOBCKOW CHCTEMBI: MOJIEIb C TIK-7.3-3
TOYHOCTBIO 85% M MHTEPIPETUPYEMBIMH [K-7.3-Y
MpaBHIAMH MPEANOYTHTEIIBHEE «USPHOrO SAIIUKAY IK-7.3-B
¢ TouHOCTBIO 87%. /Jlex/ IK-19.1-3

MK-19.1-y
IK-19.1-B
I1K-19.2-3
11K-19.2-y
IK-19.2-B

5.6 Hacrpoiika MoHUTOpUHTA: YK-11.2-3 JI.1 J11.2 Ok3aMeH
— JlorupoBaHKe CTATHCTUK JaHHBIX (CpeaHee, VK-11.2-Y JI1.3 J11.4
JICTiepcusi) Ha dTare o0ydeHus 1 nHpepeHca. VK-11.2-B JI1.5J12.1
— IIpocToit CkpunT AJI CpaBHEHUS YK-12.1-3 JI2.2J13.1
pacrpe/eNICHHi : reHepanus ajepra npu YK-12.1-V D152 33
00HapyKEHUHU 3HAYMMBIX paznuuuid. /J1a6/ VK-12.1-B

IK-7.1-3
IK-7.1-y
IK-7.1-B
MK-7.2-3
MK-7.2-y
[K-7.2-B
[K-7.3-3
[K-7.3-Y
I1K-7.3-B
IK-19.1-3
K-19.1-y
IK-19.1-B
IK-19.2-3
11K-19.2-y
IK-19.2-B
Pa3znen 6. dTnyeckne HOPMBI U APXUTEKTYPHBIE
peleHust
6.1 Orrueckne npuHnunsl 1 Human-Al collaboration

/Tema/




6.2 Human-in-the-loop mpoexrupyercs kak VK-11.2-3 JI1.1J11.2 DKk3aMeH
00513aTEebHBII KOMITOHEHT: YK-11.2-V JI1.3 J11.4
— CxeMa cO0pa KOPPEKTUPOBOK: HATIPUMEP, Bpay VK-11.2-B JI1.5712.1
MOTBEPKIAET UM OTKJIOHIET TUarHos, VK-12.1-3 JI2.2J13.1
MIPEeUI0KEHHBIN MOZEIIBIO. YK-12.1-Y 312233
— Mexanu3M nepeoOyueHus: aBTOMaTH4ecKas VK-12.1-B
OTIpaBKa 0JJOOPEHHBIX JaHHBIX B JAaTaceT JJIs TIK-7.1-3
000 yUYCHHSI. [IK-7.1-y
CootsercrBue GDPR: IK-7.1-B
— AHOHMMU3AIMS HA ATAIEe MPOSKTUPOBAHUS: [K-7.2-3
XCIIUPOBaHUE HICHTH()UKATOPOB MOJb30BaTEIICH [K-7.2-y
Iepel COXpAaHEHHUEM B JIOTrax. IIK-7.2-B
— [IpaBo Ha ymaneHue MaHHBIX: CIICIIUAITEHBII IIK-7.3-3
suanounT DELETE /user_data.. /Jlex/ [K-7.3-Y

I1K-7.3-B
IK-19.1-3
T1K-19.1-y
IK-19.1-B
I1K-19.2-3
[K-19.2-y
I1K-19.2-B

6.3 Pazpabotka nHTepdeiica ¢ akKIeHTOM Ha VK-11.2-3 JI1.1J11.2 OK3aMeH
00BSICHUMOCTD: YK-11.2-V JI1.3 J11.4
—unrerpanus LIME st reHepaiiin TeKCTOBBIX VK-11.2-B JI1.5712.1
nosicHeHui («[Ipencka3zaHue OCHOBAHO Ha YK-12.1-3 JI2.2713.1
BBICOKOM YPOBHE XOJIECTEPHHA 1 BO3PACTEY). YK-12.1-Y 2103233
— Busyanuzanus 30H BHUMaHUSI MOJIETH Ha VK-12.1-B
n3obpaxenmsx (Grad-CAM 1yist MeTUIIMHCKUX [IK-7.1-3
cauMkoB). /TIp/ [K-7.1-y

I1K-7.1-B

MK-7.2-3
[K-7.2-y

IK-7.2-B

IK-7.3-3
MK-7.3-y

[1K-7.3-B
I1K-19.1-3
T1K-19.1-y
11K-19.1-B
I1K-19.2-3
[K-19.2-y
I1K-19.2-B

Paszpnen 7. Be3onacHOCTh M 3aIMTA JAHHBIX

7.1 [IpoakTHBHOE BBISBICHUE YA3BUMOCTEH Ha dTare
npoexTupoBanus /Tema/

7.2 3ammuta ot adversarial-aTak: YK-11.2-3 JI1.1J11.2 Ok3amMeH
— Banunanus BXOAHBIX JaHHBIX: OTPaHUYCHHE VK-11.2-V JI1.3 J11.4
JUIMHBI TEKCTOBBIX TIOJIEH, puiibTpanus YK-11.2-B JI1.5J12.1
CHENNAIBHBIX CHMBOJIOB. VK-12.1-3 JI2.2J13.1
— [IpumMep aTtaxu: mOICTAaHOBKA H300paKeHHUSI C YK-12.1-V 213233
LIYMOM, MPUBOJIAIIETO K OIINOKE KJIacCU(PUKAIINH. YK-12.1-B
Anonnmuzanus mist GDPR: IK-7.1-3
— MackupoBaHue nepcoHaIbHbIX AaHHbBIX: 3aMEHA MK-7.1-y
®UO Ha xem-uaeHTUGHUKATOPHI. [1K-7.1-B
—JlorupoBaHue TOIBKO arperupOBaHHBIX METPUK IK-7.2-3
(KOIMMYecTBO 3aIIpOCOB B MUHYTY), & HE CBIPBIX MK-7.2-y
na”HeIX. /JIex/ [IK-7.2-B

IK-7.3-3
[K-7.3-Y
[1K-7.3-B
IK-19.1-3
K-19.1-y
I1K-19.1-B
I1K-19.2-3
T1K-19.2-Y

I1K-19.2-B




7.3 Banmmpanys v aHoHIMA3a11s VK-11.2-3 JI1.1 J11.2 DK3aMeH
—  Peanusanusa middleware s FastAPI: VK-11.2-Y JI1.3J11.4
npoBepka pazmepa JSON-Tena 3anpoca VK-11.2-B JI1.5712.1
(orpannuenue 1 MB). YK-12.1-3 JI2.2J13.1
— T'enepanus onm6Oxku 413 (Payload Too Large) YK-12.1-Y 212233
IIPY NIPEBBIIIEHUH JTUMHUTA. VK-12.1-B
— HWurerpanus QyHKIMH aHOHUMH3aUK email- TIK-7.1-3
ajzipecoB B Jorax (3ameHa domain.com Ha **%*) [K-7.1-y
/J1ab/ IK-7.1-B

IK-7.2-3
IK-7.2-y
IK-7.2-B
MK-7.3-3
[K-7.3-Y
I1K-7.3-B
IK-19.1-3
I1K-19.1-y
IK-19.1-B
IK-19.2-3
[K-19.2-y
I1K-19.2-B
Paznen 8. BusyanbHoe npeacraBjienne
pe3yJbTaToB

8.1 IMpoexTupoBaHue UHTEPHEHCOB LTS
TOJIE30BaTeNel M aAMUHUCTpaTopoB /Tema/

8.2 UI/UX st aHaTUTHKOB BKJIIOYAET: VK-11.2-3 JI1.1J11.2 OKk3aMeH
— UnrepaktuBHbie rpaduku B Plotly: YK-11.2-V JI1.3 J11.4
BO3MOXKHOCTh (DMJIBTPAIIMHU JIAHHBIX IO VK-11.2-B JI1.5712.1
BPEMEHHBIM TIEPUOIAM. YK-12.1-3 J12.2713.1
— Buzyanuzamuro SHAP-3nauenuit st YVK-12.1-Y 2130233
00BSICHEHHSI pEIICHUI MoJIeNn (HarpuMep, VK-12.1-B
BIIUSTHHE «BO3PAcTa» Ha BEPOSTHOCTh OTKa3a B [K-7.1-3
KpeauTe). [IK-7.1-y
CucTeMBbl alnepToB Ui aIMUHACTPATOPOB: I1K-7.1-B
— YBeoMIICHHS O ITPEBBIILICHUH latency B [K-7.2-3
uHpepeHce. [K-7.2-y
— [laHeb MOHUTOPUHTA ¢ MHIUKATOPaMU 3arpy3Ku IK-7.2-B
CPU/GPU. IK-7.3-3
/JTex/ MK-7.3-yY

[1K-7.3-B
IK-19.1-3
11K-19.1-y
11K-19.1-B
IK-19.2-3
[K-19.2-y
[1K-19.2-B

8.3 Wnrerpanus ML-mozneny B BeG-ipuiiokeHue: VYK-11.2-3 JIL.1J11.2 OKk3aMeH
— Hcnone3oBanne Streamlit ay1s co3ganust VK-11.2-Y JI1.3J11.4
namoop/a; 3arpyska (aina ¢ JTaHHBIMH, YK-11.2-B JI1.5J12.1
0TOOpaKeHHUE MpeJICKa3aHui, HHTEPAKTHBHBIC YK-12.1-3 J12.2713.1
BUJDKETHI (Claiiepsl Ui K3MEHEHHs TIOpora YK-12.1-Y 213233
KJaccuuKaIvm). VK-12.1-B
— JloGasnenue snementoB Human-in-the-loop: IK-7.1-3
KHOMKa «Coo0IUTh 00 OMINOKE» C OTIIPaBKOH [IK-7.1-y
KOMMeHTapusi B 6a3y naHHbix /IIp/ I1K-7.1-B

[K-7.2-3
MK-7.2-V
I1K-7.2-B

IK-7.3-3

MK-7.3-yY

[K-7.3-B
IK-19.1-3
11K-19.1-y
11K-19.1-B
IK-19.2-3
IK-19.2-y

I1K-19.2-B




Pa3ngen 9. 'nOpuaHbIe apXUTEKTYPHI

9.1 IMpenmymecTBa KOMOMHUPOBAHHS METOIOB
MAaIIMHHOTO 00YUYEeHHU S, SKCIIEPTHBIX MPAaBUI U
TPaJUIHOHHBIX anroputMoB /Tema/

9.2 Yar-00T ¢ ruOpUIHOM JTOTHKOMA: YK-11.2-3 JIL.1J11.2 Ok3aMeH
— SI3BIKOBast MOJIENb FEHEPUPYET YEPHOBUK OTBETA. VK-11.2-YV JI1.3J11.4
— DKCIepTHBIE MIPaBUIIa IPOBEPSIOT VK-11.2-B JI1.5J12.1
(hakTOIOrMYECKyI0 KOPPEKTHOCTD (HAnpumep, YK-12.1-3 J12.2J13.1
COOTBETCTBHE JI03UPOBOK JICKAPCTB CTAHAAPTAM). VK-12.1-Y 2105233
I'uGpuaHbIe peKOMEHAIIMHN: VK-12.1-B
— KonnaGoparusHas puibTpamyst st IK-7.1-3
NEPCOHATIU3ALINY. [K-7.1-y
— INpaBuiia OM3HEC-TIOTUKH: UCKITIOYEHHE TOBAPOB [IK-7.1-B
C OTPHUIIATEIBHBIMU OT3BIBAMH M3 Bbliaun /JIex/ T1K-7.2-3

MK-7.2-y
I1K-7.2-B
[K-7.3-3
MK-7.3-y
I1K-7.3-B
IK-19.1-3
[K-19.1-y
[1K-19.1-B
IK-19.2-3
11K-19.2-y
I1K-19.2-B
9.3 Co3aHre MHTEPaKTUBHOTO Aadopaa: VK-11.2-3 JIT.1 J11.2 DKx3amMeH
— Busyanuzanus pacnpeneneHus Npeacka3aHui ¢ VYK-11.2-YV JI1.3J11.4
MOMOIIBIO THCTOI'PAMMBI. VK-11.2-B JI1.5J12.1
— Wnrerpanms SHAP a5 netaibHOro aHamusa: VK-12.1-3 J12.2713.1
MpY HaBEJICHWH Ha rpaduk oToOpaxaeTcs BKIaJ YK-12.1-V 215233
Ka)JIOr0 MpU3HaKa. YK-12.1-B
— TecTupoBaHre Ha peanbHbIX JaHHBIX: 3arpy3Ka [K-7.1-3
Ha0opa OT3BIBOB O PECTOPAHAX U aHAJIN3 [K-7.1-y
TOHAJIBHOCTH [IK-7.1-B
/J1a6/ MK-7.2-3
MK-7.2-y
[1K-7.2-B
[K-7.3-3
[K-7.3-Y
I1K-7.3-B
IK-19.1-3
[K-19.1-y
[1IK-19.1-B
IK-19.2-3
T1K-19.2-Y
11K-19.2-B

Pa3nen 10. lekoMmo3unus NpoMbIIIEHHBIX

pemeHui

10.1 Case study — aHanu3 peaibHBIX apXUTEKTYP

/Tema/




10.2 ChatGPT-nono0OHas cucreMa: VK-11.2-3 JI1.1 J11.2 DK3aMeH
— Komnonentsr: LLM-si1po, MOy/ib YK-11.2-V JI1.3 J11.4
HHCTPYMEHTOB (KaJIbKYJISATOp, IOUCK B HHTEPHETE), VK-11.2-B JI1.5712.1
cucremMa MoJepaltu. YK-12.1-3 JI2.2J13.1
— OrpaHuyeHHs: CTOUMOCTb HH(pepeHca YK-12.1-Y 312233
(K31KMpoBaHUE YacThIX 3anpocoB), latency VK-12.1-B
(acHHXpOHHAs TeHepaIys JJIMHHBIX OTBETOB). [K-7.1-3
OTKa30yCTOHYUBOCTD: [K-7.1-y
— Hcnonp3oBaHue ouepeield COOOIICHHH I1K-7.1-B
(RabbitMQ) st Oydepusanuu 3anpocos npu [K-7.2-3
MUKOBOW Harpyske. [K-7.2-y
— Fallback na ynpoménnyro Monens npu IK-7.2-B
MPEBBIIICHUN BPEMEHH OTBETA. MK-7.3-3
/JTex/ [K-7.3-Y

I1K-7.3-B
IK-19.1-3
11K-19.1-y
IK-19.1-B
I1K-19.2-3
[K-19.2-y
I1K-19.2-B

10.3 [MoaroroBka JOKyMEHTAIIAH: VK-11.2-3 JI1.1 J11.2 DK3aMeH
— Co3aHue apXUTEKTYPHBIX AUarpamMM B draw.io ¢ VK-11.2-V JI1.3J11.4
noamucsmu, coorsercrByromumu 'OCT 19.101- YK-11.2-B JI1.5712.1
77. YK-12.1-3 JI2.2713.1
— Hanmcanue MHCTPYKIIMY 110 3aITyCKY: YK-12.1-Y 2103233
TpeboBanus Kk Python-Bepcuu, ycranoBka VK-12.1-B
3aBUCUMOCTEH depe3 requirements.txt. [IK-7.1-3
— dUHaNpHOE TECTUPOBAHUE JEMO-BEPCHH: [K-7.1-y
MpOBEpKa pabOTOCIIOCOOHOCTH Ha YUCTOM [1K-7.1-B
okpyxennu (Docker-konreitnep). /TIp/ MK-7.2-3

IK-7.2-V

IK-7.2-B

IK-7.3-3
MK-7.3-y

[1K-7.3-B
IK-19.1-3
11K-19.1-y
11K-19.1-B
I1K-19.2-3
[K-19.2-y
I1K-19.2-B

Paznen 11. [IpencraBiienne 3Hanmii B
HHTeJUIeKTyaabHbIX [1C
111 Protégé — MHCTpYMEHT IIpeICTaBICHUS] OHTOJIOTHH

/Tema/




11.2 3HakoMcTBO ¢ uHTepdeiicom Protégé u co3nanue VK-11.2-3 JI1.1J11.2 OKk3aMeH
nep-BON OHTOJIOTHH YK-11.2-V JI1.3J11.4
— 3amyck Protégé, co3maHue HOBOrO MPOEKTa VK-11.2-B JI1.5712.1
(OWL ontology). YK-12.1-3 J12.2J13.1
— Hacrpoiika IRI (1MeHHN OHTONIOrHHM). YK-12.1-Y 212233
— 3HaKOMCTBO C OCHOBHBIMH BKJIaakamu: Entities, VK-12.1-B
Classes, Object Proper-ties, Data Properties, IIK-7.1-3
Individuals. [K-7.1-Y
— Co3iaHue poCTol OHTOJIOTHHU (HAIpUMep, I1K-7.1-B
«JlomanHue )XKUBOTHBIE»: Kiacchl JKuBoTHOE, IIK-7.2-3
Komka, Cobaxka; cBoiicTBa nmeeTKimmuky, [IK-7.2-Y
nmeetllopony, umeerBospacr). I1IK-7.2-B

ITIocTpoeHne nepapxuu KJIaccoB MK-7.3-3
— Co3laHue KJ1acCoB U MOJIKIACCOB (HACIeJOBaHUEC [1K-7.3-Y
yepe3 rdfs:subClassOf). [1K-7.3-B
— Ucnone3oBanue Thing kak KOpHEBOro Kiacca. I1K-19.1-3
— [Ipumep: oHTOIOT U «YHUBEPCUTET» (KIACChI TIK-19.1-y
Uenosex — Crynenr, [Ipenonasarens; Kypc — I1K-19.1-B
Ob6s3atenbHbIN, PaKynbTaTUBHBIN). IK-19.2-3
[1Ompenenenue coiictB: Object Properties u Data T1K-19.2-y
Properties I1K-19.2-B
— 3ananue nqomeHoB (domain) U [Mana3oHOB
(range) must cBO¥CTB.

— Paznuure Mex1y 0ObEeKTHBIMHU (CBSI3H MY
9K3EMIUISIpaMH) U JAHHBIMH (JIMTEPaJIbl)
CBOMCTBaMHU.
— [Ipumep: ms kmacca CTyaeHT co31aTh CBOICTBA
uzydaetKypc (Object Property) u
umeerCpennuiibann (Data Property, Tumn
xsd:decimal). /JIex/

11.3 HauanbHble MAHUTTYJISLIUN C OHTOJIOTUSIMH

Tema

114 Co3aHvie 1 3aroiTHEHUE YK3EMILTSIPOB VK-11.2-3 JI1.1 J11.2 DK3aMeH
(individuals) VK-11.2-V J1.3J11.4
— JloGaBJieHHEe YK3EMILISAPOB KIIACCOB. YK-11.2-B JI1.5J12.1
— 3aj1aHue 3HAYCHHUI CBOMCTB ISl 9K3EMILISIPOB. YK-12.1-3 JI2.2713.1
— [Ipumep: co3nath ax3emIuiapsl MiBan lBaHoB VK-12.1-Y 2132233
(xnacc Crynment), Marematuka 101 (xmacc Kypc), VK-12.1-B
CBSI3aTh UX uepe3 cBoicTBO u3ydaetKypc. IK-7.1-3

|Pabora ¢ orpanmdenusmu (cardinality, [IK-7.1-y
functional, inverse) I1K-7.1-B
— YcraHOBKa OrpaHUYEHUI Ha CBOICTBA: IK-7.2-3
functional (equHCTBEHHOE 3HaUEHHKE), inverse [K-7.2-y
(obpatHoe cBoiicTBo), minCardinality, IIK-7.2-B
maxCardinality. IK-7.3-3
— IIpumep: colictBo nmeetllaciopra y kiacca MK-7.3-y
Yenosek — functional (omun macmnopt); I1K-7.3-B
umeer/lereit — minCardinality 0.  /JIex/ I1K-19.1-3

11K-19.1-y
11K-19.1-B
I1K-19.2-3
IK-19.2-y

I1K-19.2-B




11.5 Coznanue defined classes (K1accoB ¢ yCIOBUSIMU) VK-11.2-3 JI1.1J11.2 DKk3aMeH
— Hcnons3oBanue Description Logic (DL) amnst YK-11.2-V JI1.3 J11.4
OIpeJIeNICHHS KITaCCOB Yepe3 JIOTHYECKHe VK-11.2-B JI1.5712.1
BeIpaxkeHus (Hanpumep, Ctynent & (n3ygaetKypce YK-12.1-3 JI2.2J13.1
TonbKO Marematuka)). YK-12.1-Y 312233
— IIpoBepka BbIBO/IA ¢ moMoOIIb0 Reasoner VK-12.1-B
(HermiT, Pellet). MK-7.1-3
[1Beinonuaenue SPARQL-3ampocos [K-7.1-y
— Hanmcanue 3anpocoB s BBIOOPKH JaHHBIX U3 I1K-7.1-B
OHTOJIOTHH. IK-7.2-3
— [Ipumepsr: [K-7.2-y
| |«HaiiTi BceX CTYZCHTOB CO CpPEIHHUM OaJllIOM IIK-7.2-B
>4.0». MK-7.3-3
[1«HalTHi Kypchl, KOTOPBIC U3y4aOT XOTs ObI 5 [K-7.3-Y
CTY/ICHTOBY. [1K-7.3-B
— Ucnone3oBanue Bkiaaaku SPARQL Query B I1K-19.1-3
Protégé. T1K-19.1-y

|Pabota ¢ npasunamu (SWRL, SQWRL) IK-19.1-B
— N3yuenue cunrakcuca SWRL u SQWRL I1K-19.2-3
— Co3aHue IpaBul Il aBTOMaTHIECKOT0 BEIBO/IA [K-19.2-y
(Harmpumep, «Ecnu CTyIEHT UMeeT cpeHni Oan I1K-19.2-B
>4.5, TO OH MOJIy4aeT CTUIICHIHION).
— Co3maHue IpaBul AJis IPOBEPKH HH(OpMaIuy B
OHTOJIOTMH (HANIPUMED, BBISBICHHUE TPOTUBOPEUH it
B JIaHHBIX O TOBApax, BHISBICHHE COMHUTEIBHBIX
JTAHHBIX)
— TectupoBaHKe MPAaBUI U aHAIU3 PE3YIBTATOB.
Mp/

11.6 [IpoBepka onTONMOrMH C MMOMOIIBIO Reasoner YK-11.2-3 JIT.1 J11.2 Dx3amMeH
— AxrtuBarus pemarens (HermiT/Pellet). VK-11.2-y JI1.3J11.4
— AHann3 cornacoBanHoctu onTonoruu (Check VYK-11.2-B JI1.5712.1
Consistency). YK-12.1-3 J12.2J13.1
— BhIsiBIeHHE ¥ UCTIPAaBIIEHHE JIOTHUECKUX YVK-12.1-Y 3122 33
MIPOTUBOPECUHH. VYK-12.1-B
— [Ipumep: 0OHAPYKUTH KOH(IIUKT, €CITH [1K-7.1-3
9K3EMILISP OJHOBPEMEHHO MPHU-HAJICIKUT [K-7.1-y
B3aUMOMCKIIIOUAIOIINM KinaccaMm.  /J1ab/ IK-7.1-B

[K-7.2-3
IK-7.2-y
IK-7.2-B
MK-7.3-3
MK-7.3-Y
I1K-7.3-B
IK-19.1-3
11K-19.1-y
IK-19.1-B
IK-19.2-3
[K-19.2-y
I1K-19.2-B
Pa3gen 12. Ilpome:kyTouHas aTTecTalMs
121 Ox3ameH u KIT /Tema/




12.2

IMpuém sx3amena /MKP/

0,35

VK-11.2-3
YK-11.2-y
VK-11.2-B
YK-12.1-3
YK-12.1-V
VK-12.1-B
IIK-7.1-3
MK-7.1-y
IK-7.1-B
IK-7.2-3
IK-7.2-Y
I1K-7.2-B
IK-7.3-3
MK-7.3-Y
IK-7.3-B
IK-19.1-3
IK-19.1-v
I1K-19.1-B
I1K-19.2-3
IK-19.2-y
I1K-19.2-B

JI1.1JI1.2
JI1.3J11.4
JI1.5J12.1
JI2.2J13.1
219233

12.3

3amura KIT /UKP/

0,3

YK-11.2-3
VK-11.2-y
VK-11.2-B
VK-12.1-3
YK-12.1-V
VK-12.1-B
IIK-7.1-3
MK-7.1-y
IK-7.1-B
IK-7.2-3
IK-7.2-Y
IIK-7.2-B
I1K-7.3-3
MK-7.3-Y
IK-7.3-B
IK-19.1-3
IK-19.1-v
I1K-19.1-B
I1K-19.2-3
IK-19.2-y
I1K-19.2-B

JI1.1JI1.2
JI1.3JI1.4
JI1.5J12.1
J12.2J13.1
313233

12.4

IMoaroroBka k 3k3aMeHy /JK3aMeH/

53,35

YK-11.2-3
VK-11.2-y
VK-11.2-B
VK-12.1-3
YK-12.1-V
VK-12.1-B
IIK-7.1-3
IK-7.1-y
IK-7.1-B
IK-7.2-3
IK-7.2-Y
IIK-7.2-B
I1K-7.3-3
IK-7.3-Y
I1K-7.3-B
IK-19.1-3
MK-19.1-y
I1K-19.1-B
I1K-19.2-3
IK-19.2-Y
I1K-19.2-B

JI1.1JI1.2
JI1.3J11.4
JI1.5J12.1
J12.2J13.1
01292353




12.5

BeImonHeHne KypcoBoro mpoekra (TeMa
OIpEeIEeISICTCS HA OCHOBE KECOB MHIYCTPHAIbHBIX
naptHepoB) /KITKP/

15,7

VK-11.2-3
VK-11.2-y
VK-11.2-B
YK-12.1-3
YK-12.1-V
VK-12.1-B
IK-7.1-3
MK-7.1-y
IK-7.1-B
IK-7.2-3
MK-7.2-y
IIK-7.2-B
IK-7.3-3
IK-7.3-y
IK-7.3-B
IK-19.1-3
[K-19.1-y
I1K-19.1-B
I1K-19.2-3
IK-19.2-yY
I1K-19.2-B

JI1.1J11.2
J11.3J11.4
JI1.5J12.1
JI2.2J13.1
213233

12.6

Koncymnpranus /Kuc/

VK-11.2-3
VK-11.2-y
VK-11.2-B
VK-12.1-3
YK-12.1-V
VK-12.1-B
IK-7.1-3
MK-7.1-y
IK-7.1-B
MK-7.2-3
MK-7.2-y
I1K-7.2-B
IK-7.3-3
IK-7.3-Y
IK-7.3-B
IK-19.1-3
[K-19.1-y
I1K-19.1-B
I1K-19.2-3
IK-19.2-yY
I1K-19.2-B

JI1.1J11.2
J11.3J11.4
JI1.5J12.1
JI2.2J13.1
D1022033

Pa3gen 13. CamocTosiTeibHas padoTa

13.1

CamocrositensHast pabora /Tema/

13.2

W3y4eHne KOHCIICKTA JIEKIIMU U PEKOMEHIOBAHHO
JIMTEPATYPhI, PEIIEHHE THITOBBIX 33/1a4 110 TEME.
IMoaroroBka k sx3ameny /Cp/

28,3

VK-11.2-3
VK-11.2-y
VK-11.2-B
YK-12.1-3
YK-12.1-V
VK-12.1-B
IK-7.1-3
IK-7.1-y
IK-7.1-B
IK-7.2-3
MK-7.2-y
I1K-7.2-B
IK-7.3-3
IK-7.3-Y
IK-7.3-B
IK-19.1-3
[K-19.1-y
I1K-19.1-B
I1K-19.2-3
IK-19.2-yY
I1K-19.2-B

JI1.1J11.2
J11.3J11.4
JI1.5J12.1
J12.2J13.1
2013233

DK3aMeH




5. OHEHOYHBIE MATEPHUAJIbBI 1O JUCIIMIIVIMHE (MOJY JIIO)

@DoHJ OLIEHOYHBIX CPEICTB JUIS IPOBEICHUS IIPOMEKYTOUHON aTTeCTally 00YyJaIOIHUXCs 10 JUCIUIUINHE IPECTABICH B
TTpunoxenun k paboyei mporpaMme TUCHUILTHHBI (CM. TOKyMeHT «O1eHOYHbIe MaTepualibl 0 quciuiuinae «[IpoekTupoBaHue
MHTEJUIEKTYaJIbHBIX IPOrPAMMHBIX CHCTEM»»).

6. YYEBHO-METO/JUYECKOE U UHO®OPMAIIMOHHOE OBECHHEYEHHME /JUCITUITJIMHBI (MO Y JIST)

6.1. Pekomenayemast 1uTepaTypa

6.1.1. OcHoBHast IUTepaTypa

Ne ABTOpEBI, COCTaBUTEIHN 3arnaBue UsnarenscrBo, | KommuecrBo/
rof Ha3BaHue ObC
JI1.1 |I'so3meBa T. B., IIpoekrupoBanue uadopmMaioHneix cucteM. Crannapruzamnus |CaHKT- 978-5-8114-
Bamion Bb. A. IerepOypr: 7963-4,
Jlans, 2021, 252 |https://e.lanbo
c. ok.com/book/1
69810
JI1.2 |Bbenos B.B., HucrsxkoBa [[IpoekTupoBaHue HMHPOPMALMOHHBIX CUCTEM : yueO. M.: KVYPC, 2018, {978-5-906923-
B.U. 395c. 53-0, 1
JI1.3 |I'punuenxo H.H., IpoexTupoBanue NHGHOPMAITMOHHBIX CHCTEM: YUCOHUK : Psazans: KYPC, |,
I'pomos A.1O., VueGHuK 2023, https://elib.rsre
Xwuzpuesa H.1. u.ru/ebs/downl
0ad/3596
JI1.4 |Copokun A. b., IIpoekTHpOBaHE UHTEIICKTYaIbHBIX CHCTEM Mocksa: PTY 978-5-7339-
Kenesnsik JI. M. MUPDA, 2023, [1974-4,
104 c. https://e.lanbo
ok.com/book/3
86195
JI1.5 |Orapok A. JI. ITpoexTHpoBaHUE UHTEIUIEKTYaIbHBIX HH(POPMALIOHHBIX Mocksa: PTY 978-5-7339-
cucreM : yueOHoe nocobue MUPDA, 2024, |2320-8,
104 c. https://e.lanbo
ok.com/book/4
48943
6.1.2. JlomoJiHUTEIbHAS INTEPATYPA
Ne ABTOpBI, COCTaBUTEIHN 3arnaBue WznarensctBo, | Komuuecrso/
NI HasBanue DbC
JI2.1 |Kopsuxo B.IL., WHTennexTyaibHbIe CHCTEMBI M HEUETKasl JIOTUKa: yIeOHHUK : Pszans: KYPC, |,
Bakynesa MLA., YueOHuK 2023, https://elib.rsre
Opemxos B.1. u.ru/ebs/downl
0ad/3615
JI2.2 |I'Bo3meBa T. B., [IpoexrupoBanue UHGOPMAIIMOHHBIX cucTeM. MeTonsl 1 CaHkT- 978-5-507-
Bamion b. A. CpeCTBa CTPYKTYPHO-(p YHKIIMOHAIBHOT O IIPOEKTHPOBAHUSL. IletepOypr: 47555-1,
IpakTHKyM : yaeGHOE TOCOOHE TS CITO Jlans, 2024, 148 |https://e.lanbo
c. ok.com/book/3
88976
6.1.3. Meronnueckue pa3padoTku
Ne | ABToOpbI, cocTaBuTeNH 3arnaBue W3zpatenscrBo, | Komuuecto/
NI HasBanue DbC
JI3.1 |benos B.B., Yucrskosa [[IpoekTupoBanue nporpaMMHO-UH( OPMAIIIOHHBIX CHCTEM: Pszans: , 2020, |,
B.N. METOI. YKa3. 110 0() OPMIIEHHIO MOACHATEIBLHOM 3aITHCKH K https://elib.rsre
KYpPCOBOMY MPOEKTY M0 TUCIUIuInHaM «lIpoekTrpoBanue u.ru/ebs/downl
WH(OOPMAITMOHHBIX ~ CHCTEMY», «IIpoeKTHpOBaHHE 0ad/2810
NPOrpPaMMHBIX CUCTEM» : MeTOINYECKUE YKa3aHHs
6.2. Ilepeyens pecypcoB HH()OPMALMOHHO-TeJIeKOMMYHHKAIIUOHHOM ceTu "UHTepHeT"
31 |bubnuoreka pecypcoB PI'PTY https:/elib.rsreu.ru/ebs




22

DnekTpoHHo-0ubIHoTeuHas cuctema IPRbooks https://www.iprbookshop.ru/

33

OnexkTpoHHO-0MOINOTEeYHas cucTeMa u3aarenserBa «Jlanby http://e.lanbook.com

6.3 Ilepeyenb mporpaMMHOro odecnevyeHnsl 1 MHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

6.3.1 IlepeyeHb JUIEH3HOHHOT0 H CBOOOHO PACIPOCTPAHAEMOTI0 POrPAMMHOIO0 o0ecrevyeHusl, B TOM YK cJie 0Te4eCTBEHHOTO

NPOU3BOACTBA
HaumeHnoBanue Onucanue
OnepanuonHas cucrema Windows Kommepueckast THLEH3US
Kaspersky Endpoint Security Kommepueckast THIEH3Hs
Adobe Acrobat Reader Csob6osroe 10
LibreOffice Csobomuoe I1O
Wurepnperarop Python CeobomHoe TTO
Python CB00OIHO pacpocTpaHsIeMoe MPOrpaMMHOE 00ECTICUCHHE MO]] THLEH3UAMHE
Anaconda3 CB00OOIHO pacHpocTpaHsieMOe MPOrpaMMHOE 00ecreueHe MO JTUIECH3UAMU
Chrome Ceoboznoe I10
PyCharm Cso6ognoe 1O
6.3.2 IlepeuyeHb MHGOPMALMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 |Nudopmanmonno-npasosoii nopran TAPAHT.PV http://www.garant.ru

6.3.2.2

Cucrema Koncynprautllnroc http://www.consultant.ru

6.3.2.3

CripaBouHast mpaBoBasi cucrema «Koncynprantllmoc» (noroBop 06 mHdpopmanmonHoii nomuepxkke Nel342/455-100 ot
28.10.2011r.)

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAYJIST)

206-1 y4eOHO-aIMUHHCTPATHUBHBII KOpIyc. Y4eOHast ayJuTOpHS JUIs IPOBEACHHUS 3aHATHH JIEKIIMOHHOTO M CEMUHAPCKOTO
THIIA, TPYNIOBBIX U UHIAUBUIYaJIbHBIX KOHCYJIbTAIUH, TEKYILIEro KOHTPOJISL ¥ MPOMEKYTOUHOM aTTecTaluu 42 MecT,

1 TIK:

LIIT: Intel i7 6700

O3Y:8T106

I13VY: 120Gb ssd + 500 I'6 (1 mT. npenogaBaTeIbCKHA )

Tenesuzop: PHILIPS U7PEL4606H/60

nokyment-kamepa: AVER Media POB3 (AverVision 330)

nokyMeHT-kamepa: AverVisionF33 POE7D;

206-2 y4eOHO-aIMUHHCTPATUBHBII KOpIyC. AyIUTOpHUS AJIsl CaMOCTOATENLHON paboTbl 18 Mecr,

Tenesusop PHILIPS 46PFL3208T/60;

18 TIK ¢ BOBMOXXHOCTBIO MOIKIIIOUEHHS K ceTh «HTepHeT» U o0ecreueHreM T0CTYIa B AIIEKTPOHHYI0 HH(OPMaMOHHO -
00pa3oBaTeIbHYIO CPEy:

IIT: AMD al0 7800

0O3VY:8 Gb

I13y: 500-1000 Gb (18 mt.)

206-2 yue6HO-aIMUHUCTPATUBHBINA KOpIyc. YueOHast ayTUTOpHs JJIs IPOBEACHUS 3aHATHI JICKIIMOHHOTO U CEMUHAPCKOro
THIA, TPYIIOBBIX U MHIUBHIYAIbHBIX KOHCYJIBTAIMH, TEKYILIETO KOHTPOJIS U POMEKYTOUHON aTTecTanuu 18 mecr,
Tenesusop PHILIPS 46PFL3208T/60;

18 IIK ¢ BO3BMOKHOCTBIO IOAKIIIOYCHHUS K ceTH «IHTepHeT» U obecrieueHueM JOCTyIa B JEKTPOHHYIO MH(OPMALMOHHO-
00pa3oBaTeIbHYIO CPely:

IIT: AMD al0 7800

0O3VY:8 Gb

I13¥: 500-1000 Gb (18 mit.)

206-3 y4eOHO-aqMUHHUCTPATUBHBIA KOpITyc. Y4eOHas ayIuTOpHs Ul CaMOCTOSTENbHOH paboTel IIpoekTop: InFocus
LP640

31 K ¢ BO3BMOXXHOCTBIO OAKIIIOYCHHUS K ceTH «HTepHEeT» U 00ecrieueHUeM JIOCTYIa B AIIEKTPOHHYIO HH()OPMAIMOHHO -
00pa30BaTEIbHYIO CPELY:

LIT: Intel 17 6700

O3Y:816

I13Y: 120Gb ssd + 500 I'6 (31 mt.)




206-3 yueOHO-aIMUHUCTPATUBHBINA KOpITyC. YueOHast ayAUTOPUS JUIs IPOBEICHUS MPAKTHICCKUI 3aHATHIHA, JAOOPaTOPHBIX
pa6or IIpoekrop: InFocus LP640

31 MK ¢ BO3MOXHOCTBIO MOJKITIOUCHHS K ceTH «HTepHeT» U o0ecneueHreM JIOCTYIa B AIEKTPOHHYI0 HH()OpMAaIiOHHO-
00pa3oBaTeNbHYIO Cpely:

IIIT: Intel i7 6700

O3Y:816

TI3VY: 120Gb ssd + 500 T'6 (31 1r.)

)

206-4 ygeOHO-aIMUHHUCTPATUBHBINA KOpPITyC. YueOHast ayAUTOPHS ISl IPOBEICHUS MIPAKTHIESCKUI 3aHATHIHA, JAOOpaTOPHBIX
pador 30 TIK ¢ BO3MOXHOCTBIO TOAKIIOYEHUS K ceTH <« HTepHeT» M 00ecCHeYeHHeM JMAOCTyNa B 3JICKTPOHHYIO
UH(OPMAIIOHHO-00pa30BaTEIBHYIO CPENLY:

TIIT: Intel 15-12400

O3y: 1616

T3VY: ssd 512 I'6 (18 wT. MOHOGIIOK)

TIIT: Intel i7 6700
03V:8T6
TI13V: 120Gb ssd + 500 I'6 (12 mir.)

206-4 y4eOHO-aAMHUHHUCTPATUBHBIN KOpIyc. Yd4eOHas ayauTopus Ui CaMOCTOSITEIbHOH paboThI 30 TIK ¢
BO3MOXKHOCTBIO  TIOAKIIIOYEHHST K  ceth  «VHTepHer» u  o0ecneueHHMEM  JOCTyna B 3JEKTPOHHYIO
nH(OpPMAIIOHHO-00pa30BaTENbHYIO CpEeNy:

TIIT: Intel i5-12400

o3VY:16T6

IM3VY:ssd 512 I'6 (18 1mT. MOHOOIIOK)

IIIT: Intel 17 6700
O3Y:8T6
113Y: 120Gb ssd + 500 I'6 (12 1mrT.)

110 yueOHO-aAMUHHUCTPATUBHBIA KOPITYC. YdeOHAast ayIUuTOPHS IS IPOBEICHUS 3aHATHI JEKIUOHHOTO H CEMHUHAPCKOT0
THIIA, TPYIIIOBBIX ¥ MHIWBHAYaJIbHBIX KOHCYIBTAIMMA, TEKYIIETO KOHTPOIS U MpoMexyTodHoi artecramun 20 mect (+20
MECT 332 KOMIIbIOTEPHBIMH CTOJIAMH)

IIpoexrop: HITACHI CP-X400 3LCD

21 TIK ¢ BO3MOXKHOCTBIO MOAKIIOUCHUS K ceTH «MHTepHEeT» U 00eCreueHueM JIOCTYMa B 3JICKTPOHHYIO HH(OPMAIHOHHO-
00pa3oBaTeNbHYIO Cpely:

IIIT: Intel i5-12400

o3V: 1616

I13V: ssd 512 I'6 (20 1T. MOHOOJIOK + 11T, IPENOaBATEILCKUH)

110 y4eOHO-aAMUHHMCTPATUBHBIN KOpIyC. AYIWTOpUS s caMocTosTeNnbHOM pabotel 20 mect (+20 mecr 3a
KOMIBIOTEPHBIMH CTOTAMH)

TIpoexrop: HITACHI CP-X400 3LCD

21 TIK ¢ BO3MOXXHOCTBIO MOIKITIOUCHUsI K ceTH «MHTEpHET» U 00ECIeUeHHEM J0CTYIa B 3JICKTPOHHYIO HH(OPMAIMOHHO-
00pa3oBaTeNbHYIO CPEny:

TIIT: Intel i5-12400

O3V: 1616

T13V: ssd 512 I'6 (20 mit. MoHOONOK + 11IT. IpenogaBaTeIbCKui)

8. METOAUWYECKHUE MATEPHWAJIbBI IO JTUCIIUIIJIMHE (MOZY JIIO)

MCTOI[I/I'{CCKOG obecrieucHue JIUCIIUIUIUHBI IPUBEACHO B IIPUJIIOKCHUU K pa6oqel71 nporpaMme JTUCHUITINHBI (CM. JOKYMCHT
Metoauueckue MaTepuaJibl 10 JUCHUILUINHE «HpOCKTI/IpOBaHI/Ie HWHTCJIJICKTYaJIbHBIX IIPOrpaMMHBIX CI/ICTGM)}).

[JOKYMEHT NMOAMNWCAH 3MEKTPOHHOWM MOANMUCHIO

KA®E/IPbI

Onepatop 340 000 "KomnaHus "TeH3op"

noannCcAHO ®reoy BO "PrPTY", PIPTY, OBeukuH FeHHaaui 12.10.26 08:32 (MSK) MNpocTas noanucb
3ABEAYIOLLMM Bnaavmuposwy, 3aBeaytowmin kacdeapoi BNM

KA®E/PbI

NOANNCAHO ®reoy BO "PrPTY", PIPTY, OBeukuH MeHHaaui 12.10.26 08:33 (MSK) Mpocras noanuco
3ABEAYIOLLMM BnaaummpoBuy, 3aBeaytowmii kadeapon BMM

BbIMYCKAIOLLE




