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HNupexc Bua npaktuku Tun (3ran) NpakTUKU CemecTtp Oo6bem
YII/II (yueonas/ (Ipu HATTMYHN) B Yacax
NMPOU3BOJICTBEHHAS
VI1.01.01 | YyeOnas npakTuka O3HAKOMUMEIbHAA, 6 12
NPOSPAMMHAS,
MexHol02UYecKas,
cOOPOYHO-NPOCPAMMHAS,
KOHMPOJIbHAS U OP.
VI1.02.01 | YueOHas mpakTuKa 72
VI1.03.01 | YyeOHas mpakTHKa 7,8 72
Bcero YII X X 216
[111.01.01 | [Ipou3BoacTBeHHAs mexnonio2u4ecKkas, 6 180
MPAKTHKA npOSPaAMMHO-
mexHos02UYecKas,
cOOpOUHO-MeXHON0SUYeCcKasl,
MeXano-Haniaoo0yHas,
Op2aHU3aYUOHHAS,
CMAHOYHAs, MOKAPHASL C
YI1Y u op.
[111.02.01 | [Ipon3BoacTBEHHAs 4,5 216
MPAKTHKA
I11.03.01 | ITpousBoaCTBEHHAs 7,8 360
MPAKTHKA
Bcero IIIT X X 756
Hroro npakruku X X 972
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OBIIASI XAPAKTEPUCTUKA PABOUYEN ITPOTPAMMBI
YYEBHOU MPAKTUKHA

1.1. Heab U MecTO y4eOHOH NPAKTHKM B CTPYKType 00pa3oBaTeIbHOM
MPOrpaMMbl:

PabGouass mporpamMma yueOHOW TMpPaKTUKU SBISETCS YaCThIO MPOTPaMMBbI
MOJATOTOBKM CHEHUAINCTOB cpenHero 3BeHa B coorBeTcTBuM ¢ PI'OC CIIO mo
cnequanbHocTd  09.02.13 MHTerpauuss pelmieHuidi ¢ NPUMEHEHUEM TEXHOJOTUH
MCKYCCTBEHHOIO MHTEIJIEKTAa_M peaju3yeTcss B MpodecCHOHATBHOM IUKIIE MOCIe
MPOXOXKJICHU MeXIucuummHapHbix KypcoB (M/IK) B pamkax nmpodeccroHambHbIX
MOJyJIel B COOTBETCTBHUU C yueOHbIM I1aHoM (11. 5.1. OITOII):

IIM 01. Pa3zpa6oTka Koaa st 00yuyeHusi HCKYCCTBEHHOI0 MHTEJJIEKTA

MJIK.01.01 Pa3paboTka mporpaMMHBIX MOJIYJIEH B CHCTEMAaxX MCKYCCTBEHHOTO
WHTEJJIEKTa

M/JK.01.02 PazpaboTka  MOOWJBHBIX  TPWIOKEHHH € MOIACPKKOM
MCKYCCTBEHHOI'O MHTEJUIEKTA

M/IK.01.03 TectupoBanue nporpaMMHBIX MOAYJIEN

IIM 02. AxMUHHCTpPUpPOBaHUe 023 JAHHBIX

M/IK.02.01 Ynpanenue u aBroMatu3zanus 0a3 JaHHBIX

M/IK.02.02 TexHonorus pa3pabOTKH U 3alIUTHI 0a3 JaHHBIX

IIM 03. O0y4eHune roroBbIX MoJe/1eH HCKYCCTBEHHOI0 HHTEJJICKTA

MJIK.03.01 Pa3paboTka cuieHapueB 00y4eHUsI TOTOBBIX MOJEIeH

M/IK.03.02 MHTEerpanus MCKYCCTBEHHOTO HHTEJICKTa B HMH(POPMAIMOHHBIC
CUCTEMBI

MJIK.03.03 Pa3paboTka mpoMnTOB JiJIsi HCKYCCTBEHHOTO UHTEJUICKTA

VYyebnast mpakTuka HampaBieHa Ha  pasutue obmmx (OK) wu
npodeccruonanbubix komnereHuil (11K):

Kog OK / IIK HaumenoBanue OK / IIK

OK.01 Br16upaTh ciocoObl penienus 3a1a4 npoeccuoOHaIbHON 1eITeTbHOCTH
MIPUMEHHUTEIBHO K PA3JTMYHBIM KOHTEKCTaM

OK.02 Hcnonb30BaTh COBPEMEHHBIE CPEJICTBA MTOMCKA, aHATIM3a U UHTEpPIpETAIlUN

uH(popMalnu, 1 UHGOPMALIMOHHBIE TEXHOJIOTMH ISl BHIIOJHEHUS 3a7a4
npodecCHOHATBHOMN 1 TETbHOCTH

OK.03 [InanupoBaTh U peaqu30BbIBaTh COOCTBEHHOE MPOPECCHOHATBHOE U
JUYHOCTHOE Pa3BUTHUE, MPEAIPUHIUMATENbCKYIO 1€ATEILHOCTD B
npodeccuoHaIbHON cepe, UCTI0Ib30BaTh 3HAHUS 110 TTPABOBOM U
(MHAHCOBON TPAMOTHOCTH B PA3JIMUHBIX )KU3HEHHBIX CUTYalUsIX

OK.04 D} dexTuBHO B3auMOIEHCTBOBATh U PabOTATh B KOJUIEKTHBE U KOMAaH/IE

OK.05 OcCyIecTBISITh YCTHYIO U MIHCBMEHHYIO KOMMYHHUKAIIMIO Ha
rocyIapcTBEHHOM si3bike Poccuiickoit @enepaninu ¢ yueToM 0COOEHHOCTEH
COIIMAJIBHOTO M KYJIBTYPHOTO KOHTEKCTa

OK.06 [TposIBIATE Tpak1aHCKO-TIATPUOTUYECKYIO MO3HUIINIO0, JEMOHCTPUPOBATh
OCO3HAHHOE MOBEJICHNE Ha OCHOBE TPAJUIIMOHHBIX POCCUNUCKUX JTyXOBHO-
HPABCTBEHHBIX LIEHHOCTEW, B TOM YHCJIE C YIETOM TapMOHU3ALNH
MEKHAIIMOHAIBHBIX U MEXPEIUTHO3HBIX OTHOIIEHUH, MPUMEHSTh CTaHIaPThI
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AHTUKOPPYMIHUOHHOTO MOBE/ICHUS

OK.07 CopnelicTBOBaTh COXPaHEHUIO OKPYXKAIOIIEH Cpeibl, pecypcocOepekeHuIo,
IPUMEHSATh 3HaHUS 00 N3MEHEHUH KIIMMATa, IPUHLUIIBI OEPEKIUBOIO
POM3BOJICTBA, 3(P(PEKTUBHO AEHCTBOBATH B UPE3BBIYAWHBIX CHUTYALIUSAX

OK.08 Hcnonb3oBath cpeacTBa GU3HMIECKON KYJIbTYPHI ISl COXPAHCHUS 1
YKpEIUICHUs 37I0POBbs B Ipolecce MpohecCHOHATbHON AEATENbHOCTH U
noJ/Iep>KaHusl HEOOXOJMMOT0 YPOBHs (PU3HMUECKOM OIrOTOBJIEHHOCTH

OK.09 [Tonp30BaTbest MPOQecCHOHATBHON TOKYMEHTALMEH Ha TOCYAapCTBEHHOM U
MHOCTPAaHHOM SI3bIKax

IK.1.1 DopMHPOBATH ANTOPUTMBI pa3pabOTKH MPOrPAMMHBIX MOJTyJIeH B
COOTBETCTBUM C TEXHUUECKUM 3a/1aHUEM

I1IK.1.2 Pa3pabaTsiBaTh IpOrpaMMHbIE MOAYJIH B COOTBETCTBUU C TEXHUUECKUM
3aJJaHUEM

I1K.1.3 OdopmIsaTh TPOrpaMMHBIN KOJI B COOTBETCTBUH C TEXHUYCCKUM 33 JaHHEM

[K.1.4 Hcnonp30BaTh CUCTEMY KOHTPOJISL BEPCHI TPOTPAMMHOTO KOJIa ¢ YYETOM
o0ecreyeHns BO3MOYKHOCTH OpraHu3allii TpyNnoBoil pa3paboTku

[1K.1.5 BBINOIHATE 0TIIAAKY IPOrPAMMHBIX MOAYJIEN C UCIIOJIb30BAaHUEM
CHeLMAIU3UPOBAHHBIX IPOTPAMMHBIX CPEJICTB

I1K.1.6 BrINoOIHATE TECTHPOBaHUE NPOrPAMMHOIO KOAA

IIK.1.7 CocCTaBJsITh TECTOBBIE CIIEHAPUU

I1K.2.1 BrLsBiATh ip00s1€MBI, BOHUKAIONIME B POIIECCE IKCIUTyaTalluy 0a3 JaHHBIX

IIK.2.2 OCyIIecTBISITh NPOLETYPHl AIMUHUCTPUPOBAHUS 0a3 JaHHBIX

I1K.2.3 [TpoBOIUTH ayIUT cUCTEM 0€3011acCHOCTH 0a3 JaHHBIX C UCIOJIb30BAaHUEM
perjaMeHToB M0 3aluTe HHOpMaluu

I1K.2.4 dopmupoBaTh TpeOOBaHMSI XPAHWIIUIL OAHKA JAHHBIX 7151 00y4YeHUs!

I1K.2.5 [TonroraBnuBaTh AaHHbIe 11 0a3bl 3HAHUI

I1K.3.1 OcymiecTBIsITh BEIOOP TOTOBBIX MOIENIEH HCKYCCTBEHHOI'O MHTEJIEKTa

[1K.3.2 ®opmupoBaTh ClieHapuu 00y4eHUsI TOTOBBIX MOJENEN HCKYCCTBEHHOTO
VHTEIJIEKTA

I1K.3.3 [TpoBoaUTH 0O0y4YEeHHE U TIOCTIEAYIONIYIO0 KATMOPOBKY TOTOBBIX MOJENEH
VCKYCCTBEHHOI'O MHTEIIJIEKTA

I1K.3.4 KoHTponnpoBate pe3yibTaT 00ydeHus

I1K.3.5 O¢opMIsTh pe3ynbTaT NPOBEACHUS NPOIEAYpbl 00yUEHUS

I1K.3.6 DopMHpOBaTh 3aMPOCHI Il pabOThI ¢ HCKYCCTBEHHBIM HUHTEIUIEKTOM C IIEJIBIO

BHU3yaJIu3allii JAHHBIX

lens y4yeOHOU mpakTUKU: (HOPMUPOBAHHME MEPBOHAYAIBHBIX MPAKTUYECKUX
npoecCHOHANbHBIX YMEHUN B paMKax MpodeccuoHabHbIX Moayen nannoi OITOIT
no Bunam aestenbHocTH «BJI.01 Pa3paborka koma nisi oOydeHUss MCKYCCTBEHHOTO
untemnekray; «BJ[.02 AnMunuctpupoBanue 0a3 naHHbIX»; «BJ[.03 OOyuenue

I'OTOBBIX MO)]GJIeﬁ HCKYCCTBCHHOT'O MHTCIIJICKTA)).

1.2. Ilnanupyembie pe3yJibTAaThbl OCBOCHHS Y4e€0OHOI NPAKTUKH

B pesymbrare mpoxoxxacHUS Y4eOHOW MPAKTHKU I10 BHJAM JIESITCIBHOCTH,
npeaycmorperabiM - @I'OC CIIO wu 3ampocam pabotomareneidd, oOydarouuucs

JOJDKEH (hOPMHUPOBATH MPAKTUUECKHUM OITBIT:




HauMenoBanue
BHUA JeATEJIbLHOCTH

IIpakTr4yecknii oNbIT

B/1.01 Pa3pabotka
KO/1a 1St O0y4eHus

Pa3zpa®oTku, onTMMM3alMKW M TECTUPOBaHMUs ajuropurMmoB g MU-
IIPOrPaMM.

HCKYCCTBEHHOI'O Hcnonp3oBanus OMOIMOTEK U HHCTPYMEHTOB Ui pabOThI C allTOPUTMAMHU
WHTEIJICKTa u nanabeiMu (Pandas, NumPy, Scikit-learn).
[TpumeHeHus CTPYKTYp JaHHBIX (IepeBbsi, rpadbl, CIIUCKH) JUIs
pean3alnuy aaropuTMOB.
Pa3pabotku Mmoxynbubix M -cuctem, COOTBETCTBYIOMIMX TPEOOBAHUIM
MPOU3BOIUTENILHOCTH U O€30MACHOCTH.
Buenpenus pazpadoranabix NH-Momyneit B KOMIIJIEKCHBIC TPOTPAMMHBIC
CUCTEMBI.
OnTumu3zanuu Kojaa u paboTsl ¢ HHTepdeiicamu /i B3auMOICHCTBUS
MEXY MOJTYJISIMH.
Odopmnenus, TOKyMEHTUPOBAHUS U CTPYKTYPUPOBAHUS KOJA JITIs
MOCTEAYIOLIEN MOIIECPKKH.
Hcnonp30BaHus HHCTPYMEHTOB CTAaTHUECKOTO aHalM3a KoJa JIs
BBISIBIICHHSI OIIMOOK U YIIyYIIICHUSI Ka4eCTBa.
PaboTel ¢ cuctemamu TOKyMEHTUPOBaHUS Koja (Hampumep, Doxygen,
Sphinx).
VrpaBiieHus: POEKTAMU C UCTIONb30BanueM Git i opraHusaiuu
KOMaHJHON paboThI.
PasperiieHust KOHGIUKTOB MPH CIUSHUN BETOK U MCIob3oBanus pull
request 1u1st peeH3upoBaHUsl KOJa.
Hacrpoiiku npomeccos CI/CD mis aBTOMaTHYECKOrO TECTUPOBAHUS U
pa3BepThIBAHUS KOJA.
OTnagku MporpaMMHBIX MOJIYJIEH C CIIOJIb30BAHUEM IOIIarOBON
IIPOBEPKHU.
[TpuMeHeHns METOI0B JIOTUPOBAHUS U MIPO(PUIUPOBAHUS
IIPOU3BOIUTEIILHOCTH.
Hcnonb30BaHus CrieNUalbHBIX CPEACTB I OTIaJ KU MHOTOIIOTOYHBIX
MPOrPaMM.
[TpuHIMIIBI pabOTHI OTIATYMKOB U JJOTUPOBAHUSI.
Hanmcanus FOHUT-TECTOB IS TPOBEPOK OTACTHHBIX (DYHKIMNA U
MOJYJIEN.
Co3naHus aBTOMaTHU3UPOBAHHBIX TECTOB ISl HHTETPALMOHHBIX TPOBEPOK.
Pa6otei ¢ CI/CD maiinuiaitHamul J1s1 aBTOMaTH3alUM TECTUPOBAHUSL.
[TpoexkTupoBaHMs TECTOBBIX CIIEHAPHEB, BKIIIOYAs MOTPAaHUYHBIE U
HETaTHUBHBIE CIIEHAPUH.
Hcnonb30Banus mabI0OHOB [T HAIIMCAHUS TeCT-KEeHCOoB.
ABTOMAaTH3aINH CO3/IaHUS M BBITIOJTHEHUS TECTOBBIX CIICHAPHEB.
B/1.02 Wnentuduxanum npobiem, CBI3aHHBIX C HOPMaJIbHBIM
AnMuHUCTpUpOBaHUEe | (QYHKIMOHHpPOBAHUEM 0a3bl JaHHBIX.

0a3 Ja”HHBIX

BoccranoBneHus CUCTEMBI.

AIMUHUCTPUPOBAHUS cepBepa 0a3 NaHHBIX.

VYyacTusi B aIMUHUCTPUPOBAHUH OT/ICTHLHBIX KOMITOHEHT CEPBEPOB.
JIoKyMeHTUpOBaHUs Pe3yabTaTOB ayanuTa 0€30MacHOCTH WH(OPMALIUH.
Wcnonp3oBanust mporieAypsl pe3epBHOTO KOMMMPOBaHUsI 0a3 TaHHBIX.
Hcnons30BaHus MpOLeAypbl BOCCTAHOBICHUS 0a3 TAaHHBIX.

[ToaroToBKM MOKyMEHTAIMHU IO (OPMHUPOBAHUIO TPEOOBAHUHN XPAHUITHUII]
0aHKa JaHHBIX.

[TpoexTupoBanus, pa3pabOTKH U dKCIUTyaTaIlluu 0a3 JaHHBIX.




BJ/1.03 OGyuenue
TOTOBBIX MOJICICH
HCKYCCTBEHHOTO
HHTEIICKTa

[TogObupate 1 HacTpauBaTh TOTOBBIE Mojenu MU ¢ yueTom mocTaBiIeHHBIX
3aJa4, aHAIM3UPOBATh PE3YIbTAThl UX IPUMEHEHUS.
Coznanue cuieHapueB 00y4eHHs, IOATOTOBKA TAHHBIX JJIsi O0y4eHus,
HACTPOMKa TUIeprnapaMeTpoB ISl JOCTUKEHHS ONTUMAIIBHOTO

pe3yInbrara.

[Tpormecc oOyueHUst MOJIENel Ha TIOTOTOBJICHHBIX JAHHBIX, TPUMECHECHUE
METO/I0B KATMOPOBKY /IS YIIYUIICHUS TOYHOCTH MOJIEIICH.

Onenka 3¢ (eKTUBHOCTH 00Y4EeHHBIX MOJIENEH, KOPPEKTUPOBKA O0yUeHHS
P HEOOXOIMMOCTH, aHAITU3 OIMIUOOK M YIyUYIICHUE MOJICIIH.

Co3anue 0T4EeTOB 10 0OYUEHHUIO MOJETICH, UCTIONb30BaHUE
UHCTpYMeHTOB s Busyanu3zanuu (Matplotlib, Seaborn) ans marnsgHoro
Ipe/ICTaBIICHNUS IaHHBIX.
dopmMupoBaHKEe 3aMIPOCOB IS IOTYYCHUS U aHAINM3a JJAHHBIX,
HOCTPOCHKE TPa(UKOB U AUArPaMM Uil BU3yAIM3AI[MH PE3yIbTaTOB

pabotsr NN.

1.3. OGocHoBanmne

4acoB y4eOHOI

NPAaKTHKH B PaMKaxX BapUMATHBHOW 4acTH

o11o1
Koa IIM | Koap IIK/ | JlonmoJaHuTeIbH HanMeHoBaHHe O0BeMm O0ocHOBaHmne
Y1l AOMOJHUT ble 3HAHM, TeMbl IPAKTHUKH 4acoB yBeJHYeHUs
eJIbHbIe YMEHHUH, o0bema
HABBIKH NPaKTHKHU
IIM.01 IIK.1.1 Tema 1.4. Oueunka 36 C LEJIBIO
VILO1.01 | IIK.1.2 KayecTBa MoJiesiel U HOJTyYEHUS
IIK.1.3 yIIy4llIeHHE KOMITETEHLIUH,
[IK.1.4 AITOPUTMOB HEOOXOUMBIX IS
IIK.1.5 Tema 1.5. 'my6okoe o0ecrieueHus
[IK.1.6 oOyueHue u KOHKYPEHTOCIIOCO
IIK.1.7 HEHPOHHBIE CETH O6HOCTH
Tema 1.6. BBIITYCKHUKA B
IIpoexktupoBanue COOTBETCTBUH C
HNH-cucrem 3ampocamu
PETHOHAIBHOTO
pBIHKA TpyJa

Bceero akanemuueckux yacoB yueOHON NpakTUKU B pamkax BapuatuBHoi yactu OITOII - 36 ax.u.

2. CTPYKTYPA U COJAEPKAHUE YUEBHOHN MPAKTUKH
2.1. Tpy1oeMKOCTb OCBOCHHUS Y4COHOH NMPAKTHUKH

Kox IIM | O0bem, ®opMma nposeeHust yueOHoi Kypc/ dopma
y1I aK.4. NMPAaKTHKH ceMecTp NPOMEKYTOYHOM
(KOHIIEHTPUPOBAHHO/ arTecTaluu
paccpeoTOueHO)

[IM.01 72 KOHIEHTPHUPOBAHHO 3/6 b depeHIMPOBaHHBIN
YI1.01.01 3a4eT

[1M.02 72 KOHIEHTPHUPOBAHHO 3/5 b depeHIMPOBaHHBIN
YI1.02.01 3a4er

[1M.03 72 KOHIEHTPHUPOBAHHO 4/7, 8 b depeHIMPOBaHHBIN
VI1.03.01 3a4eT

Bcero VII 216 X X X




2.2.Crp

KTypa Y4eOHOM NPAKTHKH

Kona IIK HauMenoBanue O0BbeMm Buabi pador HaumenoBan | O0be
pasiesos 4acoB He TeM M
npodeccuonaabHor | nmo [IM y4eOHOoM 4acoB
0 MOayJIs /pa3nen NMPaKTHKHU
y
VIL.01.01. IIM 01. PazpaboTka | 72 X
Koz JUIsl 00y4YeHHs
VCKYCCTBEHHOI'O MHTEJIJIEKTA
K 1.1, | Paznmen 1. Co6op u npenobpadboTka Tema 1.1. 2
IIK 1.2, | Pa3paborka JAHHBIX U3 OTKPBITBIX Bsenenue B
I[IK 1.3, | mporpaMMHBIX HMCTOYHUKOB JUIS 3a/1a4 HMCKYCCTBEHH
IIK 1.4 | monyneit B MAIIMHHOTO O0yYEHHSI. bl UHTEJIJIEKT
cUCTeMax Pa3paboTka npocthix U ero
HCKYCCTBEHHOI'O IPOTrpaMMHBIX MOJYJIEH JJIs | HAlpaBJICHUS
MHTEIJICKTa aHaJIM3a JaHHBIX C Tema 1.2. 2
WCTIOJIb30BAHUEM Mertoubl
oubmunorex Python (Pandas, | cGopa u
NumPy). npenoopadboT
Pa3zpaboTka 6a30BbIX KM JTaHHBIX
MOJIeNIel MAaIlTMHHOTO Tema 1.3. 4
oOyuenus (JiuHeHHas OcHOBBI
perpeccusi, 1epeBo QITOPUTMOB
peleHui) sl peaibHbIX MAaIIUHHOTO
3a/1a4. o0OyueHus
Busyanusauus 1aHHBIX U Tema 1.4. 4
pe3yJIbTaToOB padOThI OueHka
monenei MU ¢ KauecTBa
HMCIOIBb30BaHUEM MoJieNIel 1
Matplotlib. yIIydIIeHHe
WNuterpanus aJIrOpUTMOB
npenoOydeHHOl Moaenu Tema 1.5. 6
MAaIlIMHHOTO 00YYEHUSs B I'my6okoe
pocToe MOOMIIbHOE o0yueHue u
npunoxenne (Android HeHPOHHEIE
StUdIO) CeTu
PazpaboTka npoTtotumna Tema 1.6. 6
MOOHJIBHOTO MPUIOKEHUS C | [IpoeKTHpOBa
anemeHtamu M1 e UU-
(HampuMep, paclo3HaBaHUE | cpcTeM

00BEKTOB).

Hanucanue u otiiagka
FOHUT-TECTOB IS
IIPOrpaMMHBIX MOJYJIEH,
peanu3oBaHHbIX B M-
CHUCTEMaAX.

Pa6ora c cucremamu
koHTpoust Bepeuid (Git,
GitHub) ans ynpaBnenus
IIPOEKTAMH.
KoHrteliHepr3anus npocThIxX




N -npunoxennii ¢
ucnosb3oBanuem Docker.
Buenpenue u otiaaka
CI/CD mnporeccos st

aBTOMATHU3UPOBAHHOTO
TECTHPOBAHUSI.
BCEI'OIIO PA3/IEJIY 1 | 24
[IK 1.1, | Pazmen 2. CO6op u npenobdpaboTka Tema 2.1. 4
IIK 1.2, | Pa3paboTka JTAHHBIX U3 OTKPBITHIX [TnaTdopmbl
K 1.3, | MOOMIBHBIX HCTOYHHUKOB 15 3a]1a9 u
I[IK 1.4 | npunoxxeHu ¢ MaIIMHHOTO OOYYEHHS. MHCTPYMEHTBI
MOAICPKKON Pa3paboTka nmpocThix MOOUITHEHOU
HCKYCCTBEHHOT'O IPOrpaMMHBIX MOJIyJieH AJisl | pa3paboTKu
WHTEJUICKTA aHaIM3a JaHHBIX C Tema 2.2. 6
UCIIOJIb30BaHUEM Wurerpanus
oubnmorek Python (Pandas, | UM B
NumPy). MOOHIIbHBIE
PazpaboTka 6a30BbIX PUII0KCHUS
MOJIEJIEH MAILIMHHOT'O Tema 2.3. 8
o0yuyeHus (JIuHeHHas Pazpabotka
perpeccusi, 1epeBo UHTEPaKTUBH
pelieHuit) s peaibHbIX BIX
3amad. MOOUIIBHBIX
Busyanuszanus 1aHHBIX U -
pe3ynbTaToB paboThI MPUIIOKEHU N
mozenent U ¢ Tema 2.4. 6
UCIIOJIb30BaHUEM Pa3BepThiBaH
Matplotlib. ue u
Wurerpamus TECTUPOBAHUE
npeao0y4eHHON MOEIN MOOMIIBHBIX
MAIInHHOT'O O6yIIeHI/I$I B l'IpI/IJ'IO)I(eHI/Iﬁ
MIPOCTOE MOOUIIbHOE c U1

npunoxenue (Android
Studio).

Pazpabotka npororuna
MOOMIIBHOTO MPUIIOKEHHUS C
anementamu U
(Hampumep, pacrio3HaBaHUE
00BEKTOB).

Hanmcanne n otnanka
IOHUT-TECTOB IS
MIPOTPAaMMHBIX MOJYJIEH,
peanuszoBanHbIX B M-
CUCTEMAX.

Pabota ¢ cucremamu
KoHTpoJis Bepeuii (Git,
GitHub) nns ynpaBnenus
MIPOEKTAMHU.
KonTeltHepu3anus mpocTeix
NU-npunoxennii ¢
ucnons3oBanuem Docker.




Buenpenue u otnagka
CI/CD nporeccoB st

aBTOMATHU3UPOBAHHOTO
TECTUPOBAHUSI.
BCET'O I1O PA3/IEJIY 2 | 24
IIK 1.5, | Paznmen 3. C6op u npenobpaboTKa Tewma 3.1. 8
IIK 1.6, | TecrupoBanue JAHHBIX U3 OTKPBITBIX OcHoBBI
I[IK 1.7 | mporpaMMHBIX HMCTOYHUKOB JUIS 3a/1a4 TECTUPOBAHUS
MOAyJen MAIIMHHOTO O0yYEHHSI. NH-cucrem
PazpaboTka mpocThix Tema 3.2. 8
IIPOTPaMMHBIX MOJYJIEH Ul | ABTOMaTH3all
aHaJIM3a JJaHHBIX C usi
HCII0JIb30BaHUEM TECTUPOBAHUS
oubmmorek Python (Pandas, | UH-cuctem
NumPy). Tema 3.3. 8
Pa3paboTtka 6a30BbIX Wurerpanuon
MO/IeJIeld MAIIMHHOIO HOE
oOyuenus (JiuHeHHas TECTUPOBAHUE
perpeccus, 1epeBo HNH-cucrem

peleHui) sl peaibHbIX
3ajad.

Busyanu3zanus gaHHbIX U
pe3yabTaTOB pabOTHI
monenei U ¢
UCIIOJIb30BaHUEM
Matplotlib.

WNuterpanus
npenoOydeHHOl Moaenu
MalIMHHOTO 00y4€eHHUs B
pocToe MOOMIIbHOE
npuinoxerue (Android
Studio).

Pa3pabotka nporoTtuna
MOOMJIBHOTO MIPUJIOKEHUS C
anementamu N
(HammpuMep, pacro3HaBaHUe
00BEKTOB).

Hanwucanue u otnanka
FOHUT-TECTOB IS
MIPOrpaMMHBIX MOJIYJIEH,
peanu3oBaHHbIX B M-
CHUCTEMAX.

Pa6ora c cucremamu
koHTpoust Bepeuid (Git,
GitHub) ans ynpaBnenus
IIPOEKTAMHU.
KoHreliHepr3anus npocThIx
NHU-nipunoxenuii ¢
ucnosib3oBanuem Docker.
Buenpenue u otiaaka
CI/CD mporieccos st

10




ABTOMAaTU3UPOBAHHOI'O
TCCTUPOBAHMUAL.

BCEI'O I10 PA3JIEJLY 3

24

VI1.02.01 YuebHast mpakTHuKa
[IM 02. AnMuHUCTpUPOBAaHKE
0a3 Ja”HHBIX

72

IIK 2.1,
I1IK 2.2,
1K 2.3,
IIK 2.5

Pazpen 1.
VYnpasnenue u
aBTOMaTu3alus 0a3
JIaHHBIX

YcraHOBKa U HACTPOMKA
CHUCTEM ympaBlieHUs 6a3amu
nauubix (CYB/).
HacTtpoiika KIMeHTCKOTo
IIPOrpPaMMHOI0
obecrieueHus 1151 pabOThI ¢
0a3aMu JaHHBIX.
Co3nanue u
POEKTHPOBAHUE 0a3bI
JTAaHHBIX.

VYipasnenue 10CTylIOM U
HacTpoMKa nmpaB
I10JIB30BATENEH.
PesepBHOE KOTIMpOBaHUE U
BOCCTaHOBJIEHHE 0a3
JTAaHHBIX.

MonuTOpUHT U
IPOTOKOJIUPOBAHUE
coObITH#l B pabote 6a3
JTAaHHBIX.

Pa3paboTka xpaHUMBIX
IpOLEAYP, TPUITEPOB U
WHJEKCOB JJIs
ontumuszanuu padots! bJI.
Opranu3anus 3amThl
JAaHHBIX U HACTPOHKa
mdpoBaHus B 6azax
JTAaHHBIX.

Pabora ¢ BeKTOpHBIMU
0a3amMu TaHHBIX U
pean3anus nomucka
OmKalImX cocenei.
WNuTerparus 6a3bl JaHHBIX C
MIPUIOKEHUSMHU U
HacTpoiika nHTephercoB
JUIS TIOJIB30BATENEH.

Tema 1.1.
YcranoBka u
HaCTpOMKa
IPOrPaMMHOT
o
obecneyeHus
JULST
AIMUHUCTPHUD
oBaHud 0a3
JaHHBIX

Tema 1.2.
YcraHoBKka u
HaCTpOMKa
IPOrPaMMHOT
0
obecneyeHus
(I1O) nns
obecneyeHus
paboTsl
[0JIb30BaTENIEe
i ¢ Oazamu
JaHHBIX

Tema 1.3.
VYnpasnenue
JIOCTYTIOM K
0azam
JTAHHBIX

Tema 1.4.
PesepBHOE
KOMTUPOBaHUE
0a3 Ja”HHBIX

Tema 1.5.
Boccranosie
Hue 6a3
JTAHHBIX

Tema 1.6.
MoHnuTOpUHT
COOBITHA,
BO3HUKAIOIIN
X B IIpoliecce
pabotsI 6a3
JTAHHBIX

Tema 1.7.
[IpoTtokonmpo
BaHUE
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COOBITHI,

BO3HMKAIOIIN
X B mpoliecce
paboTsl 6a3
JTAHHBIX
BCEI'O I1O PA3JIEJIY 1 | 36
IIK 2.4, | Pa3zmen 2. YcraHoBKka ¥ HaCTpoiika Tema 2.1. 6
[IK 2.5 | TexHonorus cucTeM ynpasieHus 6azamu | OCHOBBI
pa3paboTKu U nauubix (CYB/). XpaHEeHHS U
3aIuThHl 0a3 Hactpoiika KIHEHTCKOTO 00paboTku
JTAHHBIX IPOrpaMMHOTO JTAaHHBIX.
obecrieuenus st pabotsl ¢ | [Ipoexktuposa
0Oa3zaMH TaHHBIX. Hue bJ[
Co3nanue u Tema 2.2. 10
MIPOCKTUPOBaHKE 0a3bI Pazpabotka u
JTAHHBIX. AIMUHUCTPUDP
VYnpasneHue 10CTYIIOM U oBanue b/]
HACTPOIKa IpaB Tema 2.3. 10
MOJIb30BATENCH. Opranuzanus
Pe3epBHOE KOUPOBAHUE U | 3aIUTHI
BOCCTaHOBJICHHE 0a3 JTaHHBIX B
JTAHHBIX. XPaHMJINAIIAX
MOHHUTOPUHT U Tema 2.4. 10
NPOTOKOJIMPOBAHUC BeKTOprIe
coObITHHi B paboTe 6a3 0a3bl JAHHBIX
JTAHHBIX.
Pa3paboTka xpaHUMBIX
MPOIIeAYpP, TPUTTEPOB U
WHJEKCOB IS
onTtuMu3auu padotsl bB/I.
Opranu3zanus 3aimTsl
JAHHBIX U HaCTpPOWKa
mudpoBanus B 0azax
JTAHHBIX.
PaGota ¢ BeKTOpHBIMH
0asaMu JAHHBIX U
peanuzanus Moucka
Onmxailmmx cocenei.
NuTerpanus 6a3pl JaHHBIX C
MIPUIIOKEHUSIMHU 1
HacTpoiika uaTepdericoB
IUIST TOJIB30BaTENEH.
BCETI'O I1O PA3JIEJTY 2 | 36
VI1.03.01 YueOnas mpaktuka | 72
[IM 03. OGyueHue roToBbIX
MOJIeJIel HCKYCCTBEHHOTO
WHTEIJICKTa
K 3.1, | Pazgen 1. AHanu3 npuMepoB Tema 1.1. 4
I1K 3.2, | Pa3zpabotka ucnons3oBanus MU B Bsenenue B
IIK 3.3, | cueHapueB pEeabHBIX CUCTEMAX NN u
I1K 3.5, | oOyueHus TOTOBBIX (BBenenue B Ul u MAIIUHHOE
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I[IK 3.6 | monmenei MalTuHHOE O0yYeHHE). o0ydeHue
IToaroroBka IIaTaC“eTOB A [ Tema 1.2. 4
o0yuenust moaeneit N ToaroToBKa
(4uncTka, HopMaIU3alys, NAHHBIX U UX
ayrMEHTalHs ,I[aHHE)IX). OB B
OOyuenne Mmojeneit o6yuenn MU
KJIacCU(PUKALIUU Ha OCHOBE Tema 1.3, 4
TOTOBBIX AJITOPUTMOB AJTOPHTMBI
(mampumep, SVM, Random oGyuerus
Forest). moaenent U
Ioctpoerne . Tema 1.4. 6
PErpecCUOHHBIX MOJIENeH OGyuenue Ha
U u ux oOydenne Ha OCHOBE
PEabHBIX JAHHBIX. KTaccHuKan
WuTerpanus o0yueHHON -
mozeny N1 Tema 1.5. 6
UH(GOPMALIMOHHYIO CUCTEMY Perpeccus B
¢ ucnosibzoBanuem API.

. moaensax U1

Pazpabotka pemeHuit mis
aBTOMAaTH3alNK OU3HeC-
MIPOIIECCOB C MIPUMEHEHUEM
nn.
AHanM3 3TUYECKUX U
IIPaBOBBIX ACIIEKTOB
npumenenus 1 B
3a/IaHHBIX CLICHAPUSIX.
Coznanne 6a30BBIX
MIPOMTOB JIJIsI
B3aUMOJICVCTBHS C
SI3BIKOBBIMU MoensimMu M.
Hacrpoiika npomToB s
00paboTKH TEKCTOB,
M300paKeHUI M YUCITOBBIX
JTAHHBIX.
TectupoBanue u
ONTUMU3ALMS TIPOMTOB IS
TTOBBIIICHUS] TOUHOCTH
oreera M.

BCET'OI1O PA3JIEJIY 1 | 24

IIK 3.3, | Pa3zpmen 2. AHanu3 npuMepoB Tema 2.1. 4

IIK 3.4, | UuTerpanus ucnosibzoBanus UM B OCHOBBI

IIK 3.5 | uCKyCCTBEHHOTO peanbHBIX CUCTEMAX WHTErpalnuu

VHTEIJICKTa B (BBenenue B UM u 204 9:!

uH(GOpPMaIMOHHBIE MalInHHOE O0yUeHUE). uH(bOpMaILIIO

CHUCTEMBI [ToaroroBka maraceToB sl | HHBIE
oOyuenus moneneit U1 CHCTEMBI
(urcTKa, HOpMAIH3aIus, Tema 2.2. 8
ayrMEHTAIIMs TaHHbIX ). Wurerparnus
OO6yueHue Mozeen U B OnusHec-
KJIACCU(UKALUN HA OCHOBE | MIPOIIECCHI U
TOTOBBIX AJITOPUTMOB aBTOMAaTH3aI]
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(marmpumep, SVM, Random | us

Forest). Tewma 2.3. 8

Iocrpoenne . ANTOPUTMBI

PEerpecCUOHHBIX MOJIENeH WY s

U u ux oOyvenne Ha 06paBOTKH

PEabHBIX JAHHBIX. NaHHBIX 1

WuTerpanus o0yuyeHHON NPHHATHS

moaeiu N B pelmeHmit

UH(GOPMALIMOHHYIO CUCTEMY Tema 2.4, 4

C UCIOJIb30BAaHUEM A:PI. e T

Pa3pabotka pemenuit as MpaBOBbIE

aBTOMaTHU3aIuu OU3HeC- ACIICKTEL

MPOLIECCOB C MPUMCHEHHEM | oo oo

Ny. usa U

AHanu3 dTUYECKUX U

MPaBOBBIX ACMEKTOB

npumenenus U1 B

3a/IaHHBIX CIICHAPHSIX.

Coznanue 0a30BbIX

IPOMTOB ISt

B3aMMO/JICUCTBUS C

SI3BIKOBBIMU MoensimMu M.

Hacrpoiika npomToB s

00pabOTKHU TEKCTOB,

M300paXCHUIA U YHCIIOBBIX

JTAaHHBIX.

TectupoBanue u

ONTUMU3ALMS IPOMTOB IS

TTOBBIIICHUS] TOUHOCTH

oreera M.

BCET'O I1O PA3/IEJIY 2 | 24
IIK 3.3, | Pa3zpgen 3. AHanu3 npuMepoB Tema 3.1. 6
I[IK 3.6 | Pa3paboTka ucrnons3zoBanus 1 B OcHOBBI

MIPOMITOB JIJIs1 peaNbHBIX CUCTEMAX CO3JaHus
HUCKYCCTBEHHOTO (BBenenue B UM u IIPOMTOB /IS
MHTEJUIEKTa MaIIMHHOE 00y4YeHHE). HCKYCCTBEHHO

[ToaroroBka maraceroB Ajist | TO

o0yuenus mojenei N MHTEIIEKTa

(4ucTKa, HOpMATU3aIHs, Tema 3.2. 9

ayrMEHTAIIMs TaHHbIX ). [IpomTh! st

OO6yuenue Mozeneit paboThI ¢

KJIACCU(UKALUU HA OCHOBE | Pa3IHYHBIMH

TOTOBBIX AJITOPUTMOB TUTIAMH

(manpumep, SVM, Random | nannbix

Forest). Tema 3.3. 9

[Toctpoenue Ontumuzanus

pPErpecCUOHHBIX MOJIENeH u

WU u ux obyuenue Ha TECTUPOBAHUE

peaTbHBIX JaHHBIX. MMPOMTOB

WNuTerpanus o0yueHHOM

monaenu N1 B
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WH(POPMAIIMOHHYIO CUCTEMY
¢ ucnosibzoBanuem API.
PazpaboTka pemenuii 1is
aBTOMaTHU3aIluu OU3HeC-
MPOLIECCOB C TPUMEHEHHUEM
umn.

AHanu3 TUYECKUX U
MPaBOBBIX ACTIEKTOB
npumenenus MU B
3a/IaHHBIX CIICHAPUSIX.
Coznanue 6a30BbIX
MIPOMTOB JIJIst
B3aMMOJCHCTBUS C
SI3BIKOBBIMU MojensiMu M.
Hactpoiika mpomMToB 11151
00pabOTKHU TEKCTOB,
U300paXKEHUI U YHCIOBBIX
JTAHHBIX.

TectupoBanue u
ONTUMMU3ALIHSI IPOMTOB JJIs1
MOBBIIICHUS] TOYHOCTH

orsera M.
BCEI'O I10 PA3JIEJIY 3 | 24
2.3. Conep:kaHue y4eOHOM NPAKTHKHU
HanmenoBanue O6s
paszesioB
npo¢ecCHOHATBLHOI0 Copaepxanue pador M,
MOYJISl H TeM A
y4eOHO#l NPAKTHKH
VI1.01.01. IIM 01. Pa3pa6oTka koaa ajsi 00y4eHUus1 HCKYCCTBEHHOT0 MHTEJJIEKTA 72
Pa3nes 1. PazpaboTka nporpaMMHBIX MOAYJIeH B CHCTEMAaX HCKYCCTBEHHOI0 24
HHTEJIEKTA
Tema 1.1. Beenenue B | Conepxanue 2
MCKYCCTBEHHBIH AHanu3 npuMeEpoB YCIEHNIHBIX pelleHnid Ha ocHose HU.
HHTELICKT H €1ro Coznanne 6azoBoii mogenu MU nnst knaccudukanum qaHHbIX
HaNpaBJIeHUS
Tema 1.2. MeToas! Coaepixanue 2
coopa un COop naHHBIX € HCHOJb30BaHHMEM BeO-ckpamuura u AP,
npegoopadboTKH [IpenoOpaboTka JaHHBIX IS MAIIMHHOTO  OOYYEHHS:
AAHHBIX OYMCTKA, HOpMaJIU3aLUsl, KOAUPOBAHHUE.
Tema 1.3. OcHOBBI Conep:xkanue 4
AJITOPUTMOB Peanuzanusi nuHEMHOW perpeccuu Ha pealbHBIX JaHHBIX.
MalIMHHOTO [Ipumenenne knacTepus3annu Il CETMEHTAIlMU JIaHHbBIX.
00yueHust
Tema 1.4. Ouenka Conep:xkanue 4
KavyecTBa MojJesien u OreHka kavecTBa Mojeln ¢ ucnoiab3oBanueM ROC-kpuBoit u
yayqumenune F-mepbl.  Hactpoiika  rumepmapamMeTpoB  MOJeId €
4JIrOpuTMOB ucnons3zoBanuem GridSearchCV.
Tema 1.5. I'ny0okoe Coaepixanue 6
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o0yyeHue u
HeHPOHHBIE CeTH

Peanuzarus MuOTOCTOMHOTO iepuentpoHa (MLP) nns 3amaun
knaccudukanuu. Co3iaHue CBEPTOYHON HEHPOHHOU CeTH st
pacrio3HaBaHusl HM300pakeHWH. Peanmuzarus pexkyppeHTHOU
HEMPOHHOW CETH JJIsSI aHAJIM3a BPEMEHHBIX PSOB.

Tema 1.6. Conepxanue 6

IIpoexTHpoBanue IIpoexktupoBanue apxurekrypsl HMM-cucrembr ¢ yderom

NH-cucrem MOJYJIBLHOCTH M MacmTabupyemoctu. Konreitnepuszanus NU-
Mojzenu ¢ ucnonb3oBanuem Docker. PassepreiBanne M-
cuctembl B Kubernetes.

Pa3nes 2. Pazpa0oTka MOOMJIBHBIX NPHJIOKEHHI € OJ/IEPKKOIl HCKYCCTBEHHOI0 24

HHTEJLIEKTA

Tema 2.1. Conepxanue 4

Ilnardopmel u Co3nmanne mepBoro Android-mpuiioxkenuss ¢ 0a30BBIMH

HHCTPYMEHTDI uHTepdeiicamu. Pa3paboTka monb30BaTeNIbCKOro uHTEpdeiica

MOOHJIbHOI JUTsI MOOUITBHOTO TIPHIIOKEHUSI.

pa3paboTKu

Tema 2.2. Coaep:xanue 6

Hurerpanus UU B Buenpenue TensorFlow Lite mogenu B Android-mipusiosxenue.

MOOWIbHBIE Onrummsanus UM-monenu 11t MOOMIIBHOTO YCTPOMCTBA.

NPHJI0KEHUSI

Tema 2.3. Pazpaborka | Conep:xxanue 8

HHTEPAKTUBHBIX Pa3paboTrka MOOUIBLHOTO TPUIIOKEHUS MAJS PacHO3HaBaHUS

Mo6nibHBIX M- m300pakeHuil. BHenpeHHe ToOIOCOBOrO IIOMOIIHMKA HA

HPHII0KEHU ocHoBe M B MOOMIIbHOE MPUITOKEHHE.

Tema 2.4. Coaep:xanue 6

Pa3BepThiBaHME H ABTOMaTH3anus TECTUPOBAHUS MOOMIILHOTO nn-

TeCTHpOBaHHE NPUIIOKEHUS C HCIoJIb30BaHMeM ESpresso. PassepreiBanue

MOOHJIBHBIX MoOmIbHOTO NpriiokeHus B Play Market.

npuJioxkenuii ¢c U

Pa3nen 3. TectupoBanue nNporpaMMHBIX MOAYJICH 24

Tema 3.1. OcHOBBI Coaep:xanue 8

TecrupoBanus M1- Hanucanue 10oHUT-TECTOB ISl MOJIENH MAIIMHHOTO O0y4YEHUSI.

CHCTEM Onenka kayecTBa HEWPOHHOMU ceTu ¢ ucnonb3oBanuem ROC-
KPHBOM.

Tema 3.2. Coaep:xanue 8

ABTOMATH3ANNS Wnterpanus monenu MU B BeG-npunoxxkenue. TectupoBanue

TecrupoBanus MU- u onTtuMu3anus Al-puioxeHus nociae UHTErpaluy.

cHUCTEM

Tema 3.3. Conepxanue 8

Hurerpanunonnoe HNurerpannonnoe tectupoBanue MHM-cucrtemsl ¢ mMOMOIIBIO

TecrupoBanne MN- Selenium. Monwutopusr npousBoautenbnoctu U-monenu ¢

CHUCTEM ucnosb3oBanueM Prometheus u Grafana.

[TpomexyTounas aTTectanus B popme.1udpepeHIInpoBaHHOTO 3aueTa

YI11.02.01 IIM 02. AaMuHHCTPpUPOBaHHe 0a3 JaHHBIX 72

Pa3pnen 1. Ynpasiienue u apToMaTu3anus 0a3 JaHHBIX 36

Tema 1.1. YcranoBka | Cogep:xanue 4

1 HacTpoHKa Hactpoiika aBTOMaTH4ECKOro pe3epBHOTO KOMUPOBaHUs 0a3bl

MporpaMMHoro naHHbIX. HacTpolika mapamMeTpoB IPOU3BOAMTENBHOCTH

obecnieenust 1st CVBJ] (6ydepmsanms, pasmMep KdIla, MaKCHMalbHEIE
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aIMHUHUCTPHPOBAHUSA
0a3 TaHHBIX

coenunenus). OOHoBIeHUEe Bepcuu, ycraHoBieHHOH CYB/] ¢
coxpaHeHueM JaHHbIX. HacTpoiika ynan€HHOro nocryma K
ycta"oBieHHo CYB/] yepe3 koHpuUrypanuoHHbie (Gaiiibl.

Tema 1.2. YcTranoBKa
U HACTPOMKA
NMPOrpaMMHOI0
ooecneuenus (I1O)
JJIs1 oDecnmedeHust
padoThI
noJb30BarTeJiei ¢
0a3aMM JaHHBIX

Conepxanue

Hacrpoiika coemunenust ximenta SQL  Workbench ¢
cepepom MySQL (siokanmbHO W ypanénHo). Hactpotika
nojbp30BaTeNeld W mpaB JocTyma d4epe3 PgAdmin s
PostgreSQL. Co3manme wu BbmosHenue SQL-3ampocoB ¢
ucnons3oBanueM DBeaver. Hactpoiika wuHTerpamuu 06a3
naHHbIX ¢ kimeHtckuMm  [1O0  yepes ODBC-apaiiBepsl.
[IpoBepka COBMECTHUMOCTH KJIMEHTCKUX MPUIIOKEHUNA C
ycranoBieHHbIM 110 7151 B3auMoelicTBus ¢ 6a3amMu TaHHBIX.

Tema 1.3.
Yupasienue
AOCTYNIOM K 06a3am
JAHHBIX

Conepxanue

Hcnons3oBanue BcTpoeHHBIX poieid B Oracle Database ms
ynpaBieHus goctynoMm. Koudurypamus mpaB aocTymna s
Pa3HBIX YPOBHEH MOJIb30BaTENCH (aAMUHUCTPATOP, AHATUTHUK,
nonb3oBarenr) B PostgreSQL. Co3ganue  MOMMTHKH
0ezomacHoctu B Microsoft SQL Server s orpaHudeHus
JIeWCTBUM Noab30BaTenei. IIposepka u HacTpolika nocrTyna K
0a3e pnaHHBIX uyepe3 (aiin koHpurypammum B MySQL.
Peanuzamnus cueHapusi ynpaBlieHUs JAOCTYIIOM 4Yepe3 poiid U
rpymnbl nosk3oBareneii B Oracle Database. Aynut nevicTBuit
moJyib3oBareneil B 0a3e MJaHHBIX C MOMOUIBIO BCTPOEHHBIX
nHCTpyMeHTOB PostgreSQL.

Tema 1.4. Pe3epBHoe
KonupoBaHue 0a3
JAAHHBIX

Conep:xkanue

[IpoBepka IIETOCTHOCTH W BOCCTAHOBICHUS JaHHBIX W3
pe3epBHOM KOITUH B PostgreSQL. Brinonaenune
muddepenianbHOro pesepBHoro Komupoanus B Microsoft
SQL Server. Co3maHne WHKPEMEHTAJIBHOTO pPE3EpPBHOTO
kormmpoBanuss B Oracle Database. Paspabotka crparerin
PE3EPBHOTO KOMUPOBAaHWS ¥ BOCCTAHOBJICHUS JJIsi  0a3bl
JTAaHHBIX TPEATTPUSTHSL.

Tema 1.5.
BoccranosJienue 0a3
JAHHDBIX

Conepxanue

Boccranosnenue 6a3bl janubix MySQL 13 pezepBHO# Komuu,
cozmanHoW ¢ momompto  Mysqldump. BoccraHoBieHue
PostgreSQL  6a3sl  mamHbIX ®3 Jamma  (pg_restore).
Boccranosnenne 60a3wl manHbix Microsoft SQL Server wus
MOJIHOM pe3epBHOM KomUU C UcHodb3oBaHueM SSMS.
Boccranosnenue 6a3pl ganHeix MongoDB w3 pesepBHOTO
apxuBa. Boccranonenue Oracle Database ¢ ncnonb3oBannem
RMAN (Recovery Manager). BoccraHoBiieHHE MaHHBIX U3
pesepBHOil komuu MySQL ¢ mpoBepkoil 1emocTHOCTH
naHHBIX. Boccranomnenne 0a3bl maHHBIX PostgreSQL Ha
HOBBI cepBep C COXpaHEHHEM BCEX IapaMeTpOB.
Brimonnenue BoccraHoBiaeHust 0asbl gaHHbIX Microsoft SQL
Server u3 quddepeHnuaabHOR pesepBHO Konuu. Hactpolika
CIIEHApUsl aBapUMHOTO BOCCTAHOBJICHHUS 0a3bl JIAHHBIX
MongoDB. Pa3zpaGorka W  TecTHMpOBaHUE  CLEHApHs
Boccranosnenus Oracle Database nocie c6osi.

Tema 1.6.

Conepxanue
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MoHMTOPUHT
COOBITHIH,
BO3HHMKAIOIIMX B
npouecce pa6otobl 6a3
JAHHBIX

Amnanmus xyprana coosituii (log files) B Oracle Database mns
BBISIBJICHHSI OMIMOOK W mpobiaeM. MOHUTOPHHT 3alpoCOB H
unentudukanua  "Tokénpix" omeparuii B MySQL ¢
ucnons3oBanueM  EXPLAIN.  Hacrpoiika  anmeptunra
(yBemomnenuii) B PostgreSQL Ha OCHOBE COOBITHIHBIX
TpUITepoB. AHanu3 OJIOKMPOBOK M oxunmanuid B Microsoft
SQL Server ¢ momomsio DMVs (Dynamic Management
Views).  Hcnomws3zoBanume  MongoDB  Profiler  mns
OTCIICKUBAHMSI TPOU3BOJUTENILHOCTH 3arpocoB. HacTpoiika u
TECTUPOBAaHUE aBTOMATH3MPOBAHHOTO cOOpa MeTpuK 0a3bl
JIAHHBIX ¢ ucnonb3oBanuem Grafana.

Tema 1.7. Coaepixanue 4
1IpoTokoimpoBaHue  "Cosnanye 1 macTpoiika COGCTBEHHOTO (OpMATa JIOrOB B
codbITHii, PostgreSQL. IIporokomupoBaHue COOBITUH JOCTyma K
BOSHHKAIOIUX B naaaeM B Microsoft SQL Server u ananus noros. Hacrpoiika
npouecce paboTet 6as poTaluu JIOTOB M OYUCTKHU ycTapeBiux 3amuceit 8 MongoD.
AaHHBIX PazpaboTka TONUTHKH TPOTOKOJUPOBAHHUS COOBITHA U
HACTpOMKa COOTBETCTBYyIOIIMX mapamerpoB B  Oracle
Database.
Pa3nen 2. TexHoJiorusi pa3padoTKH M 3aIUTHI 023 JTAHHBIX 36
Tema 2.1. OcHOBBI Conep:xkanue 6
XpaHeHus u Coznmanue 0a3bl JAHHBIX C HUCHOJB30BaHWEM si3bika SQL
06padoTKH XaHHBIX. | (CREATE DATABASE, CREATE TABLE). Anams wu
Hpoexruposanne BA | oy ysanus CTPYKTYyphl ~0a3bl JIaHHBIX Ha OCHOBE
TpeboBaHMil K mpousBoAuTeNbHOCTH. Pa3pabotka ER-
auarpamMmbl A 6a3bl JaHHBIX HWH(OPMALMOHHONW CHCTEMBI
(manpumep, OmOiMoTeyHo  cuctembl). Hopmamuzamms
JAHHBIX Ha TpHUMepe CyIecTByrole 0a3pl (ycTpaHeHue
n30bITouHOCTH). [IpoeKkTHpoBaHUE CTPYKTYphl TaOJIUILl IS
PENAIMOHHOM 0a3bl TaHHBIX C YY4ETOM MEPBUYHBIX U BHEITHHX
kmodeid.  OmpeneneHne WHICKCOB  JUISI  ONTHMH3ALUHU
3arpocoB K 0a3e paHHbIX. [IpoekTupoBaHue 6a3bl JAHHBIX IS
xpaHeHuss naHHeix |0T (MHTepHer Bemeil) ¢ yuérom
0COOEHHOCTEH CTPYKTYPBHI.
Tema 2.2. Pazpaborka | Coaep:xanue 10

H
AIMUHUCTPUPOBaAHUE

Bl

Coznanue 6a3pl JaHHBIX U TAOJHII C UCTIOIB30BAHUEM SI3BIKA
SQL (CREATE DATABASE, CREATE TABLE).
Peanuzanus orpanmuenuii nenoctaoctu (PRIMARY KEY,
FOREIGN KEY, UNIQUE) B Ttabnumax 0a3bl JaHHBIX.
Hanwucanue n BeimonHerne SQL-3ampocoB ans mo0aBieHus,
m3menenus u ynanenus pganHbix  (INSERT, UPDATE,

DELETE). Hacrpoiika uHAEKCOB MJii  ONTUMHU3ALUU
npousBoautensHoctd  3ampocoB  (CREATE  INDEX).
Peanmmzanust XpaHUMBIX TPOLEAYp W  TPHUITEPOB LIS

aBTOMaTH3alMM paboTel c 0a3oif gaHHbIX. HacTpoiika
Y4ETHBIX 3alACEN IMOJI30BATENEN U YIPABJICHUE UX IIPaBaMHU
noctyna K 0ase maHHbIX. OnNTHUMM3alus 3ampocoB K 0Oase
JAHHBIX C MCIOJIb30BAaHUEM HHJEKCOB M aHalIM3a IUIaHa
BBIMOJNIHEHUS 3ampocoB. Co3laHue pe3epBHOM KONMMHM 0a3bl
JAHHBIX ¥ BOCCTAHOBJIICHME JaHHBIX B ciydyae cO0osl.
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Pa3paboTka clieHapueB MUTpAMKM JAHHBIX MEXIY IBYMs
0azaMu JaHHBIX. AJMUHUCTPUPOBAHHWE 0a3bl JIaHHBIX:
HACTpOMKa MapamMeTpPOB MPOU3BOAUTEILHOCTH U MOHUTOPHUHT
AKTUBHBIX 3aIPOCOB.

Tema 2.3.
Opranuzanust
3alUTHI JAHHBIX B
XPaHWJIHIIAX

Conep:xkanue

10

Hacrtpoiika  mmdpoBanuss  mamapix B MySQL ¢
WCIIOJIb30BAHUEM  BCTPOCHHBIX  (PyHKIM  (Hampumep,
AES_ENCRYPT, AES _DECRYPT). Peammzanus poseBoi
Mozenu Oe3zomacHoctu B PostgreSQL (cozmanue poseld u
yhOpaBJieHHEe WX TmpaBamu). Hactpoiika aymura nelcTBUi
nojib3oBateneir B Microsoft SQL Server. Kougwurypamus
mudpoBanus Tpaduka MeXay KIMEHTOM M CEpBEpOM Oa3bl
nanubIX (TLS/SSL). Opranusanusi pe3epBHOIO KONUPOBAHUS
¢ mmudpposanuem B Oracle Database. Pa3paboTka MOJUTHKH
yIpaBJICHUS JIOCTYIIOM K JaHHBIM Ha YpOBHE TaOiHI |
cronbnoB. HacTpoiika 3anmmThl KOHQUICHIIMATBHBIX JTaHHBIX
C UCIOJIb30BaHUEM MackupoBanus naHHbix (Data Masking) B
Microsoft SQL Server. Opranusamnus IByX(haKTOpHOI
ayTeHTU(UKAIUU 7Sl TOCTyna K 0a3aM JaHHBIX. AHAIN3 U
YCTpPaHEHHUE YSA3BHUMOCTEH 0a3bl JAHHBIX C WCIIOJIB30BaHUEM
BCTPOCHHBIX HWHCTPYMEHTOB Oe3omacHoctu PostgreSQL.
PazpaboTka W peanu3anus CTpaTeruy 3allUThl JAHHBIX OT
HECAHKIIMOHMPOBAHHOTO JIOCTyIIa B KOPIOPAaTHUBHON 0Oa3ze
JIAHHBIX.

Tema 2.4. BekTopHbIe
0a3bI JAHHBIX

Conepxanue

10

YcraHoBKa M HAcTpoilka BEKTOpPHOM  0a3bl  JaHHBIX
(manpumep, Milvus, Pinecone mnu Weaviate). Co3ganue u
ylpaBlieHUEe KOJUICKIMSAMH JaHHBIX B BEKTOPHOW 0Oasze
(co3maHue WMHAEKCOB U J00aBlIeHHE BEKTOPOB). Peanmusanms
bynkuu moucka Ommkaimmx coceneit (Nearest Neighbor
Search) Ha mnpHMepe TEKCTOBBIX HIH H300paKCHUIA.
WuTterpaius BeKTOpHOU 0a3bl JaHHBIX ¢ Python mist 3arpysku
u 00paboTkH BekTOopoB. [IpoBeneHne KinacTepu3auy JaHHBIX
B BEKTOPHOM 0a3e ¢ MUCHOJIb30BAHUEM BCTPOECHHBIX (DYHKIUH.
IlocTpoeHne  BEKTOPOB Uil  TEKCTOBBIX  JIAHHBIX  C
WCIIONB30BaHUEM MOJIENIe MpeoOpa3oBaHus (HAmpUMep,
Word2Vec, BERT). Co3nanue BEKTOPHOTO XpaHHJIMIINA IS
M300pakeHU W  peanm3amus TIOMCKa TI0  CXOJCTBY.
OnTtuMuzaiusi WHAEKCOB B BEKTOPHOW 0a3e IaHHBIX JUIS
YBEJINYCHUS CKOpPOCTH TIONCKA. Obecneuenue
MaciTabupyeMOCTH M BBICOKOH JOCTYHHOCTH BEKTOPHOM
0a3pl maHHBIX. MHTErpamust BEKTOPHOH 0a3bl JTaHHBIX B
NPUJIOKEHWE [UIs PEKOMEHJAUMH WM  KJacTepu3alluu
10JIb30BATENEH.

[TpomexxyTounas arrectanus B popme audQepeHInpoBaHHOrO 3a4eTa

YI11.03.01 IIM 03. O0y4ueHnne roroBbIX MoJe/Ieil HCKYCCTBEHHOT0 HHTEJLICKTA

72

Pa3nea 1. PaspaboTka cueHapueB 00y4eHHs1 TOTOBBIX Mojeei

24

Tema 1.1. BBeneuue B
U u mammHHOE
o0y4eHue

Conepxanue

CpaBaenune wmojmeneil MM Ha OCHOBE TOTOBBIX pELICHUM.
AHanu3 pe3ynpTaToB paboThl mpocroro anroputma HWMU.
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DKCIepUMEHT ¢ HacTtporikamu moxaenu MU mnga pemeHus
3agaun. Hanucanue otyera no 6a3oBeiM anroputmam UH.

Tema 1.2. Conepxanue 4

IoxroToBKa JaHHBIX Coznanue Habopa JaHHBIX JUIsl 00YYEHUS U TECTUPOBAHUS

H MX POJIb B 00YMEHUM | /ooy Busyanusamus JaHHBIX 1S aHATH3A TIEPE]

un obydyeHuem. OO6paboTKa MPOITYIICHHBIX 3HAYCHUN B TAHHBIX.
Cosznanue otdera mo 0opadboTke qaHHbIX. O0beIUHEHUE
JTAHHBIX U3 Pa3HBIX HCTOYHUKOB JJII MOJICIH.

Tema 1.3. Conepxanue 4

AJITOPUTMBI ) Peammsamus  3agaudM  KIacCHQUKAIME ¢ OOyd4eHHEM C

06yuenus Mojeleit yuuteneMm. OOydeHue Mojenu g 3aJjadyd  PErpeccuu.

nu OOydenne Moaenu Oe3 y4yuTelss Ha OCHOBE KIIaCTEpH3aIlUH.
Ontumu3anus TUnepnapaMeTpoB Mojaenu ¢ mnomomnsio Grid
Search. Hactpoiika runepmapaMeTpoB sl YIIy4IICHHS
KauecTBa Mojenu. [IpumeHeHune Meroma Kpocc-BajUAallUu.
OneHka MNPOU3BOAUTENBHOCTH MOJIENM TOCIE HACTPOUKH.
Hcnonb3oBaHue paznuyHBIX MOJENEH A pelieHHs 3aladyu
KJIaCCU(UKALINU.

Tema 1.4. O0yuenne Conep:xkanue 6

Ha ocHOBE Pacuer merpuk TouHOCTHM 1 Mozenu. OneHka TOYHOCTH

KIaccHpuKauuy MOJENM Ha HOBBIX JaHHbIX. [Ipumenenme F1-score s
aHanuza 3¢ dexTuBHOCTH Mojenu. CpaBHEHHE HECKOJIBKUX
Mozenel mo pasnmuyHeiM  MeTpukam. Iloctpoerme ROC-
KpUBOHM [UIsl aHalv3a MoJenu. Busyanusamus pe3yabTaToB
MOJIeTH ¢ roMoIbio confusion matrix. OnTumu3arus MoIeIn
Ha OCHOBE IIOJY4YEeHHbIX MeTpuK. OneHka Moaenu ¢
MCIOJIb30BaHneM MeTpHK precision u recall. Co3manue otuera
10 pe3yJbTaTaM OIIEHKH MOJIENIH.

Tema 1.5. Perpeccuss | Conepxanue 6

B Moziessix U1 [IpoextupoBanue cucremsl ¢ uHterpauuendn MHN. Coznanue
uHTepdeiica 1t padorel ¢ Mmoaensio M. Bzaumoneiicteue
NN ¢ ©Oa3oif  JaHHBIX  CHUCTeMBL.  TecTHpoBaHUE
B3aumojeiictBus komnoHeHtoB C ¢ M. Hactpoiika API
s pabotsl ¢ moaensio MU B UC. UnTerpanus monenu MU B
MH(OPMALIMOHHYIO CUCTEMY c BeO-uHTEpEHCOM.
Ontumusanus  B3aumojencTBus cucreMbl ¢ WU g
00pabOTKM JaHHBIX. ABTOMAaTHU3als OU3HEC-TIPOIIECCOB C
nomouipto M1 B UC. TectupoBanue monenu N B peansHOM
Bpemenu B MC.

Pa3pnen 2. UnTerpanusi HCKyCCTBEHHOI0 MHTE/JIEKTa B MHGOPMaIlHOHHbIE 24

CHCTEMBI

Tema 2.1. OcHOBBI Conepxanue 4

uHTerpannu UM s [IpoektupoBanue HMHMOPMALMOHHOM cucTemMbl ¢ M.

HH(OPMALHOHHDIE [octpoerne monemn UC ¢ unterpammeit N, Tectuposanue

CHCTEMBI

B3aumozeiicteus komnonentos MC ¢ M. Hacrtpoiika cBsseit
Mexay 6azoit nanubix 1 MU 8 UC. Ontumuzarms padoter A
B ctpykTrype MC. Buzyanuzanusi B3auMoIelCTBUSI 3JIEMEHTOB
HC ¢ UN. Obyuenue moneneit UM mist 06paboTKu JaHHBIX B
UC. Tectuposanune monenn MW Ha peansHbix nanHbix MC.
Anamn3 maaaeix B MC ¢ momomero MU, Co3manne ordera mo
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npousBogutensHoctu UC ¢ MU, Unterpanus moneneit U B
untepgeiic MC. Apromatmzamms mnpoueccoB B HC ¢
ncnonb3zoBanneMm MN.

Tema 2.2.
Nurerpanus UU B
Ou3Hec-mpouecchbl U
aBTOMATH3ALMS

Conepxanue

Anamu3  OusHec-mpoueccoB s BHeapenus WM.
MopenmupoBanue OwusHec-pouiecca ¢ WM. Ontummsanus
cymiectByromero omsnec-nporecca ¢ M. Tectuporanue M1
JUTsL aBTOMAaTHU3anuu ousHec-onepanuid. [Ipumenenne MU ns
MPOTHO3UPOBAaHMS W aHAIUTUKA B OusHece. Paszpaborka
aBTOMaTU3UpoBaHHBIX oTyeToB ¢ M. Co3manue cueHapus
WU nnis ynpasnenus OusHec-npoueccamu. Uurterpauus M B
CUCTEMY YIIpaBJICHUs MPOEKTaMU. ABTOMATHU3AlMs 3a/7a4d Ha
ocaoe MW. Ananu3 pesynpratoB pabotst UM B Ousnece.
[TocTtpoenue otuera o BHenpenuun MU B OusHec-mporiecc.

MopepHu3aiysi OM3HEC-TIPOIIECCOB HAa OCHOBE aHAMTUKU
.

Tema 2.3.
Anaroputmbl UM past
00padoTKHU JaHHBIX H
NPUHATHS peleHui

Conepxanue

Peanuzanus anroputma W nns ananuza ganasix. O0yuyeHue
monenu MU st o6pabotku Gonbiinx JaHHbIX. [Ipumenenue
MEeTOa KJIaCTEepU3allMM 1 aHalIu3a JNaHHbIX. lIpumeneHue
PErPECCUOHHBIX METOAOB JUIsl IpelcKa3aHuil. Bammpanus
mozenu MU nns ananusa nansapix. OnTUMHU3aLus alropuTMoB
UM nns  ynydimieHuss TOYHOCTH peuieHuid. lIpumenenue
METOJIOB KJacCU(PUKaluU JJis aHanus3a AaHHbIX. CpaBHeHUE
pasznuuHbiX anroputMoB MU Ha onHoM Habope IaHHBIX.
ABTOMaTHM3auus MPUHATHS pelmleHnd ¢ nomompro M.
Buenpenne momenmu MW B cucreMy NOOAEPX KA TNPUHATHS
pemienuii. TectupoBanume anroputmoB MM Ha peanbHBIX
JAHHBIX. AHalIM3 TOYHOCTH U 3(PPEKTHUBHOCTH pELICHUH,
npuHATbIX M.

Tema 2.4. ITHUeCKHE
U MPaBOBbIE ACNEKTHI
ucnoJn3opanua UU

Conepxanue

AHanu3 kelicoB 3tuueckux BorpocoB B MU. UccnenoBanue
MpaBOBBIX acHeKTOB Mcnoib3oBaHuss MM B OusHece. Ananus
puckoB ucrnonb3zoBanuss MM B MHPOPMAIIMOHHBIX CHUCTEMaXx.
Onpenenenre 30H OTBETCTBEHHOCTH NPHU UCHoIb30BaHuu M.
Pa3pabotka pexomenmanuii mo o6e3omacHoctu MM B UC.
Ounenka mpaBoBbIX acnektoB BHenpenuss MU B UC.
[IpoBenenue ananusa KOH(MUISHIIMATBHOCTH JAHHBIX TIpU
ncnionszoBannn  MUW. TecrupoBanme cucrempr WM Ha
coONrofieHne TMpaBOBBIX HOpPM. Pa3paboTka oTdera 10
COOIOJICHUIO  3aKOHOJATeNbCcTBA Tpu  BHenpenuun UM
[Mpumenenne MU myist MOHUTOpPHUHTA COOMIOEHUS MTPABOBBIX
HOpM. MojenupoBaHue CUCTEMbl 3alIuThl AaHHbIX ¢ WU.

OI_[CHKa BO3MOXKHEIX ITOCJIEACTBHUI npu OIIMOKaxX B pa60Te
Nn.

Pa3nen 3. PazpadoTrka npoMnToB AJis1 HCKYCCTBEHHOI'0 HHTEJJIEKTA

24

Tema 3.1. OcHOBBI
CO31aHHS IPOMTOB
JIA I/ICKyCCTBeHHOFO
HHTEJJIEKTA

Conep:xkanue

Co3ganue mpocTtoro mpomrta sl TekcToBol mopenu WMU.
TecTupoBaHue MpoMTa Ha TeHepauuio Tekcta. ONTUMU3ALMS
CO3/IaHHOTO MPOMTA JJIsl YIy4dllleHusl pe3ynbratoB. Pabora c
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rapamMeTpamMu IMPOMTOB JJIsl JOCTUKEHUSI KOHKPETHBIX LIEJIEH.
CpaBHeHue pabOThI ABYX Pa3HBIX MIPOMTOB HA OJIHOM 3amade.
TectupoBaHre NPOMTOB € HCIOJB30BAHUEM BapHALUil
CTPYKTYp. AHaJIM3 ¥ UCHpPABIEHUE OLIMOOK B IIPOMTE.
W3ydenue BIusHUA JUIMHBI IPOMTa Ha pe3ynbTaT padots .
Coznanue Cl0XHOTO IpoMTa AJIi MYJIbTH3aJauHOM MOJENH
NU. PaboTa ¢ mpoMTaMu JijIsl pEIICHHS aHATUTHYECKHUX 3a/1a4.
Co3zpanue mpoMTa Jijisi ONMCAHUS CIIOKHBIX 3a/1a4 (HarpuMmep,
Juis aHanuza JaHHbIX). Co3laHue mpomTa Uis TeHepaluu
TBOPYECKOTO KOHTeHTa. Hactpoiika mpoMToB it paboTHI C
pasnmuunabiMu  TuniaMu MM (Tekct, M300pa’keHHsi, TOJI0C).
AHanu3 paboThl MPOMTOB C KOHTEKCTOM M 0e3 KOHTEKCTa.
Pa3pabotrka mnpomMTa Ui aBTOMATU3allMU TPOIECCOB C
nomotnpio MW, OntuMusanusi mpoMTa Ha OCHOBE OOpATHOM
cs3u ot .

Tema 3.2. IlpoMTbI
JI padoThI ¢
Pa3JIMYHBIMU THIIAMH
JAHHBIX

Conepxanue

Cozpnanue mnpoMra s 0OpaOOTKM TEKCTOBBIX JaHHBIX.
OnTummzanuss OPOMTOB  Aisi  paboTel ¢ OONBIIMMH
TEeKCTOBBIMH JaHHbIMH. (Co34aHue mpoMTa Ui aHajau3a
TOHAJIBHOCTH TeKCTa. Pa3paboTka mpomTa Jjsi TEHEpaIuu
TEXHUYECKOH jgokymeHTammu. Co3gaHue mpomTa  JUIs
00paboTkn u3o0pakeHwii. PaGora ¢ mnpomramu IS
reHepanuu n3o0paxeHuil no onucanuto. Hacrpolika nmpomra
JUIsL YIyYIICHUs] Ka4eCcTBa CreHEPUPOBAHHBIX H300paKCHHU.
OnTuMu3zanusi MPOMTOB JIJIsl PA3IMYHBIX THIIOB MYJIbTHMEIHA
(n300pakeHus, Buaeo). Pa3zpaboTrka mpomTa JjIsi TOJOCOBBIX
accucteHToB. Co3laHue MpOMTa JUIS YHPABICHUS YMHBIMA
YCTPOHCTBAMU Yepe3 TOJIOCOBbIE KOMaHAbl. OnTuMuzaius
npoMTa Ui yAydIIeHHsl pacrio3HaBaHusi pedu. PaspaboTka
IPOMTA JJIsl aBTOMaTHYECKON TPaHCKPUOAIIMK T0JIOCA B TEKCT.

Tema 3.3.
OnruMu3anua u
TeCTHPOBaHHE
NMPOMTOB

Conepxanue

TectupoBanne >(HPEKTUBHOCTH TMPOMTOB Ha PEATbHBIX
nanHbix. Co3anue oT4yera 1mo pe3yabratamMm paboThl IPOMTOB.
OntuMu3aius MpoMTa Ha OCHOBE pe3ysbTatoB padborsr M.
TecTupoBanue nNpoMTa ¢ BapualusiMH CTPYKTypbl. CpaBHEHHE
3¢ PeKTUBHOCTH TPOMTOB Ha pa3HbIX 3amadax. Pabora c
MPOMTaMH JJIsl PELICHMs CJIOKHBIX aHAIMTHUYECKUX 3aJad.
N3ydenue BnusiHUS apaMeTpOB MPOMTA Ha KaYyeCTBO pabOThI
WNN. VYnyumieHne TOYHOCTH MPOMTA Ui CHEUU(PUIECKUX
3amad. Pa3paboTka mpomTa 11t paboOTHI ¢ YyBCTBUTEIBLHBIMU
JTAHHBIMU.

[TpomexyTounas aTTectanus B popme nuddepeHInpoBaHHOrO 3aueTa
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3. YCJIOBUSA PEAJIN3AIIAN TPOTPAMMBI YUEBHOM ITPAKTUKH

3.1. MaTepuajJibHO-TeXHUYECKOEe o0ecnevyeHne y4eOHoi NPaAKTUKH

Kabunetr nHPpOpMallMOHHBIX TEXHOJIOTHI B TPOPECCHOHATIBHOMN A TEIBHOCTH,
Kabuner undopmartuku, Jlaboparopuss nHGOpMAIMOHHBIX pecypcoB, Macrtepckas
nporpaMMUpOBaHusA W 0a3 JaHHBIX, MacTepckas OpraHu3allid W TPUHIUIIOB
NOCTPOCHHA WH(POPMALMOHHBIX CHUCTEM, OCHAIEHHbIE B COOTBETCTBUU C
npuioxenueM 4 OITOIT.

3.2. YueOHO-MeTOANUECKOE 00ecreueHne

3.2.1. OcHOBHBIE TeYATHbIEC W/WJIN YJIEKTPOHHbIE U3IaHUS

1. BoponoB, M. B. Cucrempl HCKyCCTBEHHOTO HHTEJJICKTAa : YYCOHHK H
MPaKTUKYM JIJIsl cpeiHero mpodeccruonansHoro oopasosanusi / M. B. Boponos, B. .
[Tumenon, U. A. HebaeB. — 2-¢ uzn., nepepad. u gon. — Mocksa : U3ngaTenscTBo
FOpaiit, 2025. — 268 c. — (IIpodeccnonansroe oopazoBanue). — ISBN 978-5-534-
17699-5. — Tekcrt: amekTponHbIi // O0pa3oBaTenpHas miargopma FOpait [calT]. —
URL.: https://urait.ru/bcode/580320

2. Umomeuknn, B. M. OCHOBBI HCHOJB30BaHUS W TIPOCKTHPOBaHUS 0a3
JAHHBIX: Y4e€OHHMK ISl cpenHero mnpodeccuoHaapHoro ooOpazoBanust / B. M.

Wmomeuknn. — MockBa: MWsmarensctBo IOpaiir, 2025. — 213 c¢. —
(ITpodeccuonanpaoe obpazoBanue). — ISBN 978-5-534-01283-5. — Tekcr:
NMEeKTpoHHbIN //  OOpazoBarenpHas 1wiatgopma HOpaiir [caiit]. — URL:

https://urait.ru/bcode/562514 (narta oopamenus: 27.03.2025).

3. CosetoB, b. S. NudbopmarimoHHple TEXHOJIOTHUH: TEOPETHUYECKHUE OCHOBBHI:
yueonuk misi CIIO / B. 4. Coseros, B. B. llexanoBckuii. — Cankt-IlerepOypr:
Jlansw, 2021. — 444 c. — ISBN 978-5-8114-6920-8. — Texkcr: anekTponHsbiit // Jlanb:
3NIEKTPOHHO-OnOmoTeynas cuctema. — URL: https://e.lanbook.com/book/153674

4. CrankeBud, JI. A. IHTenieKkTyaabHble CUCTEMbl U TEXHOJOTUU: YUYEOHUK U
MPaKTUKYM Uil cpefHero npodeccuonanbHoro oopasosanus / JI. A. CtankeBud. —
2-¢ u3M., mepepad. u mon. — Mocksa: UznarenscTBo Opaiit, 2025. — 478 c. —
(ITpodeccuonanpaoe obpazoBanue). — ISBN 978-5-534-20364-6. — Tekcr:
anekTpoHHbIt //  OOpazoBarenbHas 1atdgopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/566524

5. CraceiminH, B. M. ba3pl JaHHBIX: TEXHOJOTUM JAOCTyIA: YYEOHUK IS
cpeaHero nmpodeccuonanbHoro oopasosanus / B. M. Craceims, T. JI. CraceimmHa.

— 2-¢ u3A., ucnp. u gon. — Mocksa: UznarenscTBo Opaiit, 2025. — 164 ¢. —
(ITpodeccuonanvuoe obpazoBanme). — ISBN 978-5-534-09888-4. — Tekcr:
aMekTpoHHbI //  OOpazoBarenbHass tiatdopma IOpaitt [cakit]. — URL:

https://urait.ru/bcode/565153

6. Ctpyxxkun, H. I1. ba3bl 1aHHBIX: TPOCKTUPOBAHKE: YUYCOHUK JIJISI CPEITHETO
npodeccuonansuoro odpazoanusi / H. II. Crpyxkun, B. B. I'omun. — Mockaa:
N3natensctBo FOpaiitr, 2025. — 477 c. — (Ilpodeccuonanpnoe oOpazoBaHue). —
ISBN 978-5-534-11635-9. — Texkcr: anekTponHbIi // OOpa3oBarenbHas miaTdopma
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FOpaiit [caiiT]. — URL: https://urait.ru/bcode/566509

7. llepbak, A. B. Ilognepkka W TeCTUpPOBaHHWE NPOTPAMMHBIX MOIYJEH :
y4eOHUK Uil cpeaHero mnpodeccuoHanbHOro obpaszoBanus / A. B. Illepbak. —
MockBa: WznatensctBo FOpaiit, 2025. — 145 c¢. — (IIpodeccuonanshoe
obpazoBanue) — ISBN 978-5-534-19290-2. — Tekcr: dIEKTpOHHBIN //
OopasoBarenbHas wiathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/580603

3.2.2. JlonoiHUTEIbHbIE HCTOYHUKH (RpU HeoOX00uMocmu)
1. AMnunoroB, B. A. Teopernyeckue OCHOBBI aBTOMATHU3UPOBAHHOIO

ynpasienus. Jlaboparopusiii mpaktukym / B. A. AMIuioros. — 2-e u3., CTep. —
Cankr-IletepOypr: Jlanp, 2023. — 208 c. — ISBN 978-5-507-47251-2. — Tekcr:
MeKTpOoHHBIH  //  Jlamb: 2mekTpoHHO-OMOnmoreuHas cuctema. —  URL:

https://e.lanbook.com/book/349967 (

2. bananoB, A. H. ABromaTtuzanus, nudpoBu3anus 1 ONTUMHU3ALUI OU3HEC-
npoiieccoB: |T-pemieHnss u CTpaTeruu JUisli COBPEMEHHBIX KOMIIAHUN: Y4eOHOe
nocobue mnsa CIIO / A. H. bananos. — Caunkr-IletepOypr: Jlanb, 2024. — 48 ¢. —
ISBN 978-5-507-48740-0. — Tekct: onekrpoHHblid // JlaHb: 3JIEKTPOHHO-
oubmoteunas cuctema. — URL: https://e.lanbook.com/book/394535

3. bennyruna, C. B. Pa3paGoTka mnporpaMMHBIX MOJyJIed MPOrpaMMHOTO
oOecrieueHus: Il KOMITBIOTEPHBIX cHUcTeM. l[lpukiaaHoe mnporpammupoBaHue /
C. B. benyruna. — 4-e u3n., crep. — Cankrt-IletepOypr: Jlans, 2023. — 312 c. —
ISBN 978-5-507-46061-8. — Tekct: osnekrpoHHbId // JlaHb: 3JIEKTPOHHO-
oubnuoteunas cucrema. — URL: https://e.lanbook.com/book/296975

4. beccmepthbiid, 1. A. MHTennekTyallbHbIe CUCTEMbI: YU€OHUK U MPAKTUKYM

TUISt CpeaHero po¢eCCUOHATILHOTO oOpazoBaHuUs /
U. A. beccmeprnsiii, A. b. Hyrymanosa, A. B. [lnaronoB. — 2-e u3n. — Mocksa:
N3narensctBo FOpaiit, 2025. — 250 c. — (Ilpodeccnonanpnoe odpazoBaHue). —

ISBN 978-5-534-20730-9. — Texct: anexktponHslil / ObpazoBarenbHas miaaTdopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/558660

5. I'mupenko, . I'. TexHosnorusi pa3paboTKu MPOTrpaMMHOTO OOECTICUCHHUS:
y4eOHUK JJisi cpenHero mnpodeccuoHaibHoro obpaszosanus / WM. I'. T'mmaenxo,
®. @. [laBnos, JI. 0. denmopoB. — 2-¢ wu3n., mepepad. m jgon. — Mockaa:
N3narensctBo FOpaiit, 2025. — 248 c. — (Ilpodeccuonanpnoe odpazoBaHue). —
ISBN 978-5-534-18131-9. — Texkcr: anekTponHbIi // OOpa3oBarenbHas miaTdopma
FOpaiit [caiiT]. — URL.: https://urait.ru/bcode/563151

6. XKynabosa, ®@. T. CucrtemMHoe nporpammupoBanue. JlabopatopHbie pabOThI:

yuebHoe mocodue misa CIIO / ®d. T. XKymabosa. — 3-¢ uszn., crep. — CaHKT-
[TerepOypr: Jlawb, 2025. — 208 c¢. — ISBN 978-5-507-52265-1. — TekcT:
ANEKTPOHHBIN  // JlaHb: »nexkTpoHHO-OMOMMOTeuHas cuctema. —  URL:

https://e.lanbook.com/book/445238
/. BanoB, B. M. HuTennekryaqbHble CHCTEMbI: yuyeOHOE MMocoOHue ams
cpenHero mpodeccuoHanbHOro obpaszoBanus / B. M. HBanoB; moj Hay4HOU

penakuueit A. H. Cecekuna. — Mocksa: M3narensctBo FOpaiit, 2025. — 88 ¢. —
(ITpodeccuonanvuoe obpazoBanme). — ISBN 978-5-534-20852-8. — Tekcr:
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MeKTpoHHbI //  OOpa3oBarenpHast 1uiatdopma HOpaiitr  [caiit]. — URL:
https://urait.ru/bcode/558866 (mata oopamenus: 27.03.2025)

8. KpuBonocosa, H. B. IlpoextupoBanne u paszpaboTka 0a3 JaHHBIX:
npaktukyM: yueobnoe nocobue / H. B. KpuBonocosa. — Caunkr-IlerepOypr: CIIOI'YT
uM. M.A. bonu-bpyesuua, 2021. — 89 c. — Tekct: smexkTpoHHbld // JlaHb:
9JIEKTPOHHO-OMOIMoTeunas cuctema. — URL: https://e.lanbook.com/book/279716

9. Kyapsisues, B. b. NHTennekTyanbHble CHCTEMBI: Y4€OHUK W MPAKTUKYM ISt
cpennero npodeccuonanbHoro odpaszoBanus / B. b. Kynapssies, D. D. ['acanos, A.
C. IlogkomuH. — 2-e u3M., uctp. u aon. — Mocksa: U3narensctBo KOpaiit, 2025.
— 165 ¢. — (IIpodeccuonanproe obpazoBanue). — ISBN 978-5-534-12968-7. —
Texcr: anextponnbii // OOpaszoBarenbHas tatdopma HOpait [caiit]. — URL:
https://urait.ru/bcode/566526

10. Mursaxkos, E. C. UckyccTBEeHHBI HHTEJUIEKT U MAaIIMHHOE OOYyYCeHHE:
yaebHoe nocobue mis CIIO / E. C. Mutskos, A. I'. llImenesa, A. W. JlagpiHuH. —
Cankr-IletepOypr: Jlanp, 2025. — 252 c. — ISBN 978-5-507-51466-3. — Tekcr:
NEeKTpOHHBIM  //  JlaHb: 2nekTpoHHO-OuOnMoreyHas cucrema. —  URL:
https://e.lanbook.com/book/450830

11. CosetroB, b. 4. ba3zpl jgaHHBIX: yY4e€OHUK IS  CPEIHETO
npodeccuonansuoro oodpazosanusi / b. S. CoseroB, B. B. Ilexanosckuii, B. JI.
UeptoBckoii. — 4-e u3g., nepepad. u gon. — Mocksa: MzmarensctBo FOpaiit, 2025.
— 403 ¢. — (IIpodeccuonanproe obpazoBanue). — ISBN 978-5-534-18784-7. —
TekcT: anexTponHsiii // OOpazoBarenbHas miargopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/563146

3.3. O0mue Tpe0OBaHUA K OPraHU3ANNH Y4eOHOH NPAKTHKHU

VYyeOHast MpakTUKa MPOBOAUTCA B YYEOHO-NIPOM3BOJCTBEHHBIX MACTEPCKHX,
7abopaTopusaX U HMHBIX CTPYKTYPHBIX  TOJAPA3JICNEHUsX  00pa30BaTEIBHOTO
yapexaeHus, TM00 B OpraHU3aIMsIX B CIIEUATBEHO 000PYI0OBAHHBIX TTOMEIIEHUAX Ha
OCHOBE JIOTOBOPOB MEXKJy OpraHu3alued, OCYLIECTBISIOIEH JEATEIbHOCTh I10
o0pa3oBaTeNbHOM MporpaMMe COOTBETCTBYMoLIEro npodpuis (nanee — IlpoduiibHas
opraHu3aius), 1 00pa3oBaTeIbHBIM YUPEIKICHUEM.

Cpoxu mpoBefieHHs y4eOHOW MPaKTUKH yCTaHABIMBAIOTCS YHUBEPCUTETOM B
coorBeTrcTBUM ¢ OIIOII mo cnenuansHocTH 09.02.13 WHTerpamusi pemieHui c
MPUMEHEHUEM TEXHOJIOTUN UCKYCCTBEHHOT'O UHTEJUICKTA.

VYyeOHas mpakTUKa pealn3yroTcss B (opMe MpaKTUYECKOM MOATOTOBKH U
MPOBOJSATCSA HEMPEPHIBHO KOHLIEHTPUPOBAHHO.

3.4 KaagpoBoe o0ecnevyeHue npouecca y4e0Hoi NpakTuKku

VYyeOHast mpakTUKa MPOBOJUTCS MAacTepaMU MPOU3BOJICTBEHHOIO OOyYEHHs U

(wK) mpenoaBaTeNsIMU JUCHUTIIMH NMPO(EeCCHOHAIBHOTO ITUKIIA.
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbBTATOB OCBOEHUA

YYEBHOU MPAKTUKHA

HNnaexc
yii

Koa IIK, OK

OcHOBHBIE TOKA3ATEJH OLEHKU
pe3yJabTara

DopMbI U METOAbI
KOHTPOJISAA U OIIeHKH

VI1.01.01

IK.1.1 - TIK.1.7
OK.01 - OK.09

BrimonaeH coop u npenodbpadboTka
JAHHBIX U3 OTKPBITHIX UCTOYHUKOB
JUTSE 33/1a4 MAIIMHHOTO O0y4YeHHUSI.
Beimonnena pa3paboTka IpoCcThIX
MPOrpaMMHBIX MOJIyJIEH AJIs aHAJIU3a
JAHHBIX C UCIIOJIb30BAHUEM
oubnmorek Python (Pandas, NumPy),
0a30BbIX MOJIEJIEH MAIIMHHOTO
00ydeHust (JITMHEHAs perpeccus,
JIEPEBO PELIEHUI) ISl pealIbHbIX
3aJa4 BU3yaau3alus JaHHBIX U
pe3ynbTaToB padboTel Moaenei U ¢
ucnons3oBanuem Matplotlib,
MHTETpalus npeao0y4eHHON MOIENH
MaIIMHHOTO O0y4YeHUs B IPOCTOE
MoOuIbHOE NprItokeHue (Android
Studio), pa3paboTka pOTOTHIIA
MOOMIIBHOTO TIPHUIIOKEHHUS C
anemeHTamu MU (Hanpumep,
pacro3HaBaHue 0OOBEKTOB).
BrimonHeHo HanucaHue U OTiaaaKa
IOHUT-TECTOB JJIsI TPOTPAMMHBIX
MOJYJIEH, peain30BaHHbIX B M-
cucTeMax.

Brimonnena pabota ¢ cucremamMu
koHTpoJs Bepeuii (Git, GitHub) ms
yIpaBIeHUS MPOEKTaMHU,
KOHTeWHepu3anus npocteix M-
MIPUIIOKEHUH C HCTIOIh30BAaHHEM
Docker.

BrimonHeHO BHepEeHNE U OTIaIKa
CI/CD nporeccoB ast
ABTOMATU3UPOBAHHOTO TECTUPOBAHUSI.

OTtuer 1o NpakTUKe,
JTHEBHUK MTPAKTHKH C
OIMHCaHUEM
POJICIaHHON PabOTHI,
aTTeCTallMOHHBIHN JIUCT

VI1.02.01

[K.2.1 - TIK.2.5
OK.01-0OK.09

BrinonHeHa ycTaHOBKa M HacTpOHKa
CUCTEM YIpaBlieHUs1 6a3aMH TaHHBIX
(CYBJ), nacTpoiika KJIUEHTCKOTO
IPOTrPaMMHOTO oOecrieueHust IS
paboThl ¢ 6a3amMu TaHHBIX, pa3paboTKa
XPaHUMBIX IPOLEIYP, TPUTTEPOB U
WHJEKCOB JUIsl ONTUMU3ALUU PaOOThI
BbJl, opranuzanus 3auuThl JaHHBIX U
HacTpoiika mu@poBaHus B 6azax
JAHHBIX, pad0Ta C BEKTOPHBIMU
0a3amM TaHHBIX M peanu3alius Mo1ucka
OnmuKalIIuX cocenet, MHTETrpalus
0a3bl TaHHBIX C MPUITIOKECHUSIMU 1

HacTporKa UHTEep(ecoB s

OT4er 1o npaxkTuke,
JTHEBHHK MIPAKTUKHU C
OITHCaHHEM
poJIeIaHHON PaboTHI,
aTTECTAllMOHHEIN JIUCT
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I10JIL30BaTEIICH.

BrimomHeHo co3manue u
MIPOCKTUPOBaHUE 0a3bl TAHHBIX,
YIPaBJICHUE JOCTYIIOM U HACTPOMKaA
MpaB MOJIb30BATEIICH, pe3epBHOE
KOITUPOBAaHUE M BOCCTAaHOBIIEHUE 0a3
JTaHHBIX.

BpINosHEH MOHUTOPUHT U
MIPOTOKOJUPOBAHUE COOBITHI B paboTe
0a3 JaHHBIX.

VI1.03.01

I1IK.3.1 - IIK.3.6
OK 01 -OK 09

BrinonHeH aHanu3 npuMepos
ucnonb3oBanus MU B peanbHbIX
cucreMax (BBeneHnue B UM u
MalIMHHOE 00y4YeHHUE), aHATTU3
STUYECKUX U MPABOBBIX aCIIEKTOB
npumeHenust UM B 3aaHHbIX
CLICHApUSX.

BrinosHeHa NOAroTOBKA 1aTaceTOB
it o0ydyenust mozaeneit MU (uncrka,
HOpMAaJTH3aIusl, ayTMEHTaIUs
JAHHBIX ), UHTETpalys 00y4eHHON
mozenu M B nndopmanonnyo
CUCTEeMY C Hcrnoib3oBanuem AP,
pa3zpaboTKa peieHui JIist
aBTOMAaTHU3aIKi OM3HEC-TIPOIIECCOB C
npumenenuneM MU, Hactpoiika
MIPOMTOB JIJIs1 00paOOTKHU TEKCTOB,
MU300paKCHUH W YUCIIOBBIX JIAHHBIX.
Beinonneno oOyuenue mojenei
KJIAaCCU(UKAIINY HAa OCHOBE TOTOBBIX
aIropuT™MoB (Hanpumep, SVM,
Random Forest), moctpoenue
perpeccuoHHbIX Mozenet MU n nx
oOydeHre Ha pealbHbIX JaHHBIX,
co3aHue 0a30BBIX MPOMTOB IS
B3aMMOJICHCTBHS C S3BIKOBBIMU
mozessamu MU, tectupoBanue u
ONTUMM3AIIHS IPOMTOB ISt
MOBBIIIEHHS TOYHOCTH oTBeTa MU

OTuer 1o NpakTUKe,
JTHEBHUK TTPAKTHKH C
OIHCaHUEM
POJICIaHHON PabOTHI,
aTTeCTAallMOHHBIHN JIUCT
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IIpunoxenne 2.2.

Kk OIIOII no cienuaIbHOCTH
09.02.13 UnTerpanms pemieHuii
¢ MpUMeHeHneM TeXHOJIOTHii
HCKYCCTBEHHOI'0 HHTEJVIEKTa

PABOYAS IPOI'PAMMA IMPOU3BOJACTBEHHOM INPAKTUKHU
[1I1.01.01 ITM 01. Pa3paboTka koaa aJjisi 00y4eHUsI UICKyCCTBEHHOTO MHTEJICKTa
[111.02.01 TIM 02. AnMuHHCTpUpOBaHUE 0a3 TaHHBIX

[1I1.03.01 TIM 03. O0Gy4eHue roToBbIX MOJIeJIel UICKYCCTBEHHOT'O MHTEJUICKTA

28



COILEPKAHHUE

1. OBIIIASI XAPAKTEPUCTHKA PABOYEN ITPOI'PAMMBI

ITPOM3BOJCTBEHHOM TTPAKTUKM ........

1.1. Llenb u MecTO IPOU3BOICTBEHHOW MPAKTUKHU B CTPYKTYpe 00pa30oBaTeIbHOM

1.3. OGocHOBaHUE YacOB MPOU3BOACTBEHHOMN MPAKTUKH B paMKax BapUaTUBHOM

GaCTH OLIOIT ...

2. CTPYKTYPA 1 COJJEP)KAHME ITPOM3BOJICTBEHHOM ITPAKTHKM ..........
2.1. Tpy10€MKOCTb OCBOEHHSI MPOU3BOACTBEHHOM MPAKTHKH ... ..vvveieriresireeesnneessnneenns

2.2. CtpykTypa NpOU3BOJICTBEHHON MPAKTUKH

2.3. Conepx*aHnue MPOU3BOACTBEHHOU ITPAKTHKH .....oeeerurreerrmrreesssneresssnesessnesssasnesssnsneeans
3. YCJIOBUA PEAJIM3ALNHA ITPOI' PAMMBI ITPOM3BOACTBEHHOU

[TPAKTHUKMU .....cooiiiiiiiiiee e
3.1. MarepuanbHO-TeXHUYECKOE 00ecIieueHne
3.2. Y4eOHO-METOANYECKOE OOECIIEUEHHUE..........

HpOHBBOI[CTB@HHOI?I IIPAKTHKMH.............

3.3. O0mue TpeboBaHUs K OPraHU3allUU TPOU3BOACTBEHHON MPAKTUKH ....ooevvveererennne.
3.4 KagpoBoe obecrieueHue mpoiiecca MPOU3BOJCTBEHHON TTPAKTUKH .......vveevveeveeenene

4. KOHTPOJIb H OLEHKA
[MPON3BOACTBEHHOU ITPAKTUKMHA .........
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1. OBIIASI XAPAKTEPUCTHUKA PABOUYEM
MMPOT'PAMMBI TIPOU3BOJCTBEHHOM MPAKTUKH

1.1. Heap ®W MecTO NPOU3BOJACTBEHHOM TNPAKTHKH B CTPYKTYype
00pa3oBaTeJIbHOM MPOTrPAMMBI:

PabGouass mnporpamMma NpPOU3BOJCTBEHHOW MPAKTUKU SIBIISAETCS  4YacThIO
IIPOrpamMMBbl IOATOTOBKH clieHAIUCTOB cpeanero B coorserctBuu ¢ @I'OC CIIO no
cnequanbHocTd  09.02.13 MHTerpanuss pelieHuidi ¢ NPUMEHEHUEM TEXHOJOTUH
UCKYCCTBEHHOTO HHTEIUJIEKTAa W peanu3yeTcss B MPOo(ecCHOHATFHOM IMKIE IOCIe
IPOXOXACHUA MexXAucIUIITHHApHbIX KypcoB (MIK) B pamkax mpodeccrnoHambHbIX
MOJTyJIeld B COOTBETCTBUU C y4eOHBIM I1aHoM (11. 5.1. OITOIT):

IIM 01. Pa3zpadoTka Koaa 1Jis1 00y4eHHsI HCKYCCTBEHHOT0 MHTEJLJIEKTa

MJIK.01.01 Pa3paboTka mporpaMMHBIX MOJIYJIEH B CHCTEMAX HUCKYCCTBEHHOTO
VHTEJUIEKTa

MJIK.01.02 Pa3zpaboTka  MOOWJIBHBIX  MPUIOKEHHH €  MOIJACPKKON
MCKYCCTBEHHOI'O MHTEJUIEKTA

M/K.01.03 TectupoBanue nporpaMMHbBIX MOAYJIEH

IIM 02. AxMUHHCTpPUpPOBaHue 0a3 JAHHBIX

M/IK.02.01 Ynpasienue u aBroMatu3anus 6a3 JaHHBIX

M/IK.02.02 TexHomnorus pa3paboTKH U 3alIUTHI 0a3 JaHHBIX

IIM 03. O0y4eHne roroBbIX MoJe/1eH HCKYCCTBEHHOI0 HHTEJJICKTA

M/IK.03.01 Pa3paboTka cuieHapreB 00y4eHUsI TOTOBBIX MojieJien

MJIK.03.02 UHTerpanusi MCKyCCTBEHHOTO HMHTEIUIEKTa B HH(MOPMAIMOHHbBIE
CUCTEMBI

MJIK.03.03 Pa3paboTka npoMnOTOB JIJIsl HCKYCCTBEHHOI'O MHTEJIEKTa

[IpousBoacTBeHHAs] TpakTUKa HampaBieHa Ha pazButrhe oo6mux (OK) u
npodeccrnonanbubix komneteruil (11K):

Kox OK / IIK Haumenosanue OK / IIK

OK .01 BoiOupate crocoObl  pemieHusi 3ajad  MPOQPECCHOHANBHON  JeATEIbHOCTH
) IIPUMEHHUTEIBHO K Pa3JIMYHbIM KOHTEKCTaM

Hcnonmp30BaTh COBpEMEHHBIC CpEICTBA IMOMCKA, aHAIM3a W WHTEPIPETAIMH
OK.02 uHpopMalui, U HMHPOPMAIIMOHHbIE TEXHOJOTMH JJis BBINOJHEHUS 3a7ad
poeCCHOHAIBHON e TEIHHOCTH

HJ'IaHI/IpOBaTB U  peain3oBbIBATH COOCTBEHHOE HpO(i)eCCI/IOHaJ'ILHOC n
JIUMYHOCTHOC pasBUTHUC, NpCANPUHUMATCIBCKYIO JCATCIIBHOCTD B

OK.03 npodeccuoHansHOM cdepe, UCIONb30BaTh 3HAHUS 110 MPABOBOW M (PUHAHCOBOU
TPAMOTHOCTH B Pa3IUYHBIX KU3HECHHBIX CHUTYAIHSIX

OK.04 D} dexTuBHO B3auMOIEHCTBOBATh U PabOTATh B KOJUIEKTHBE U KOMAaH/IE
OcCyliecTBISATh YCTHYIO U MUCbMEHHYI0O KOMMYHUKAIIMIO Ha TOCYIapCTBEHHOM

OK.05 s3pike  Poccuiickort ®denepannu ¢ y4eTOM OCOOEHHOCTEH COIMAIBHOTO U

KYJIbTYPHOI'O KOHTCKCTAa

[IposiBIATE  IpaKJAHCKO-NIATPUOTHYECKYHO  MO3ULHUI0, JEMOHCTPUPOBATH
OCO3HAaHHOE IIOBEJECHHE HA OCHOBE TPAJAULMOHHBIX POCCUMCKHUX JITYXOBHO-
OK.06 HPaBCTBEHHBIX IIEHHOCTEH, B TOM YHCI€ C Yy4Y4E€TOM TapMOHM3alUU
MEXHALMOHAIBHBIX U MEXPEIUTHO3HBIX OTHOLICHUM, NPUMEHATHh CTaHIApThI
AHTUKOPPYMIMOHHOTO NTOBEJEHUS

OK.07 CoJelicTBOBaTh COXPAHEHUIO OKpPYXKAIOIIEH cpefbl, pecypcocOepeKeHuIo,
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OPUMEHATh 3HaHMA 00 W3MEHEHMM KIUMaTa, MPUHIMIBL OepeINBOro
POU3BOJICTBA, 3(P(EKTUBHO AEHCTBOBATH B UPE3BBIYANHBIX CUTYAIIUSIX
Hcnonb3oBate cpeictBa  (pU3MUECKOW KyNbTyphl Ul COXpPaHEHUS U

OK.08 VKpEIUICHUsI 3JI0pOBbsS B TMporecce MpPo(hecCHOHATBLHON NEATEThbHOCTH |
noJ/iep>KaHusl HEOOXOJMMOT0 YPOBHS (PU3HMUECKOM MOrOTOBJICHHOCTH

OK.09 [Tonp3oBaTbesi MpoecCHOHANBHON JAOKYMEHTAIMe Ha TOCYAApCTBEHHOM U
MHOCTPaHHOM SI3bIKax

K 1.1 @opMHpOBaTh  AITOPUTMBI  Pa3pabdOTKHM  MPOTPAaMMHBIX  MOZIYJNEeH B
COOTBETCTBUH C TEXHUYECKHUM 33JJaHUEM

MK.1.2 Pa3pabaTbiBaTh IMpOrpaMMHBIE MOIYJIHM B COOTBETCTBUM C TEXHUYECKUM
3aJJaHuEM

I1K.1.3 OdopMIIATh NPOrpaMMHBIN KOJI B COOTBETCTBHH C TEXHHUYECKUM 3aJJaHHEM

K1 4 Hcnonp30BaTh cHUCTEMY KOHTPOJS BEPCUH IPOrPaMMHOrO KOJAa C YYETOM
o0ecreyeHns BO3MOYKHOCTH OpraHu3alluu ITPyNoBoil pa3paboTku

K.15 BolnonHATe  OTNIAAKY  NPOTrpaMMHBIX — MOJYJEH € HCHOJIb30BAaHUEM
CIEIMAJIN3UPOBAHHBIX IPOTPAMMHBIX CPENICTB

I1K.1.6 BrINoaHATE TECTHPOBaHUE NPOrPAMMHOIO KOAA

IIK.1.7 CocCTaBJsITh TECTOBBIE CIIEHAPUU

I1K.2.1 Br1sBiATh ip00s1€Mbl, BOHUKAIONIME B POLIECCE IKCIUTyaTallu 0a3 JaHHBIX

IIK.2.2 OcCyIecTBISTh NPOLEAYPHl AIMUHUCTPUPOBAHUS 0a3 JAHHBIX

K23 [IpoBomuTh aymuT cucTeM Oe30macHOCTH 0a3 JaHHBIX C HCIOJIb30BAHUEM
periaMeHTOB 10 3alMTe HHPOpPMALUU

I1K.2.4 dopmupoBaTh TpeOOBaHMSI XPaHWIIUIL OAHKA JAHHBIX JJIs1 00y4YeHUs!

I1K.2.5 [TonroraBnuBaTh AaHHbIE 11l 0a3bl 3HAHUI

I1K.3.1 OcyniecTBiIsITh BEIOOP TOTOBBIX MOZIEIEH HCKYCCTBEHHOI'O MHTEIIEKTa

K 3.2 @®opmMupoBaTh CLEHApUM OOYYEHHs TOTOBBIX MOJIEIEH HCKYCCTBEHHOIO
VHTEIJIEKTA

K33 [TpoBoauTh O0O0y4deHHE M TOCIEAYIOIIYI0 KaJuOpOBKY TOTOBBIX MOJeen
VCKYCCTBEHHOI'O MHTEIIJIEKTA

I1K.3.4 KonTponupoBats pe3ynbrar o0yueHus

I1K.3.5 O¢opMIsTh pe3ynbTaT NPOBEACHUS NPOIENYypbl 00yUEHUS

K 3.6 ®opMHpOBaTh 3aIPOCHI ISl pabOThl C HCKYCCTBEHHBIM MHTENIEKTOM C LIEIIbIO
BU3YaJIM3alluH TaHHBIX

Llenp nmpou3BOJICTBEHHOW MPAKTUKH: MPUOOPETEHUE MPAKTUYECKOTO OIbITa B
paMkax mnpodeccuoHanbHbIX MoayJsie nanHod OIIOIl mo Bumam nesITENBHOCTH:
«HaumeHoBanue BJ[ X», «naumenoBanue BJ[ X» (mepeuucnstorcs Bce BUAbBI
nesarenbHocT 1o @I'OC CIIO u nononuutensubl B/l mo 3anpocy paboronaress).

1.2. Ilnanupyembie pe3yabTaTbl 0CBOCHHS YUeOHOM NMPAKTUKH

B pe3ynprare NpoOXOKAEHUS MPOU3BOJCTBEHHONM MPAKTUKKA [0 BUAAM
nestenpHOoCTH, mpenycMorpeHHbiM DPI'OC CIIO u 3ampocam paboTomareneid,
OOYYarOIIHNICS TOIKEH:

HaunmenoBanue Buja
eI TeILHOCTH

IIpakTHYeCKHH ONBIT

B/1.01 Pazpabotka
Koga Uil OOy4YeHHs
HCKYCCTBEHHOI'O
WHTEIJICKTa

PazpaboTku, onTHMH3AalMU W TeCTUpOBaHUS anroputmoB s WU-
IPOrpamM.

Wcnonb3oBanus OUONMOTEK M HMHCTPYMEHTOB [UIsl  paloOThl ¢
anroputMamu 1 ganHeiMu (Pandas, NumPy, Scikit-learn).
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[IpuMeHeHust CTPYKTYyp JHaHHBIX (AepeBbsi, Tpadbl, CIOUCKU) A
pealn3anuu aaropUuTMOB.

Pa3pabotku monynbHbIx MM-cucteM, COOTBETCTBYIOIIUX TPEOOBAHUAM
MIPOU3BOIUTEIILHOCTH U OE30MMACHOCTH.

Buenpenuss  paspaboranneix ~ MM-mMomynelik B KOMIUICKCHBIC
MIPOTrPAMMHEBIE CHCTEMBI.

OnTtumuzanuu koja u paboTel ¢ uHTepdelicaMu s B3aUMOJICHCTBUS
MEXTYy MOTYJISIMHU.

Odopmnenusi, NOKYMEHTHPOBAaHUS U CTPYKTYpUPOBAaHUSA Koja MdJis
MOCIEAYIOLEN MOIIEPKKH.

Hcnonb30BaHus WHCTPYMEHTOB CTaTUYECKOTO aHajau3a Kojaa s
BBISIBJICHHSI OIIMOOK M YITYYIIIEHUS Ka4eCTBa.

PaGothl ¢ cucremamMu OKyMeHTHpOBaHMs Koja (Hampumep, Doxygen,
Sphinx).

VrpaBieHus MPOEKTaMH ¢ HCHoib3oBaHueM Git is opraHusanuu
KOMAaHTHOW Pa0OTHI.

Pasperiienust KOHPIUKTOB MPH CIMSHUMA BETOK M Hcob3oBaHus pull
request mJis pereH3upoOBaHMs KOJA.

Hactpotiku nporieccoB CI/CD ast aBTOMaTn4eckoro TECTHPOBAHUS H
pa3BepThIBaHUS KOJA.

Omagku TPOrpaMMHBIX MOIYJIEH C HCIIONIB30BAaHUEM ITOIIATOBOU
MIPOBEPKHU.

[TpumeneHUs METOJIOB  JIOTUPOBAHHSI u poGUITUPOBAHUS
MIPOU3BOIUTEIILHOCTH.

Hcnonb30BaHus CHENUAIBHBIX CPEICTB JUIS OTJIAJIKH MHOTOMOTOYHBIX
MIPOrPaMM.

[TpuHIHIBI pabOTHI OTIATINKOB ¥ JIOTUPOBAHUS.

Hanucanust 1OHUT-TECTOB MAJisi TPOBEPOK OTHACNBbHBIX (PYHKIMHA U
MOJTYJIEH.

Cozfanusi  aBTOMATH3UPOBAHHBIX TECTOB JJS  WMHTETPAIlMOHHBIX
MIPOBEPOK.

Pa6otei ¢ CI/CD maiituiaitnamu [iss aBTOMaTH3aIUH TECTUPOBAHUS.
[IpoekTHpoBaHMS TECTOBBIX CIICHAPUEB, BKIIIOYAs IOTPAHUYHBIC U
HEraTUBHBIE CIICHAPUH.

Hcnonws3oBanus madI0HOB JJ1s1 HATMCAHUS TECT-KEMCOB.
ABTOMAaTH3aIMH CO3/IAaHUS M BBITIOJIHEHUS TECTOBBIX CIICHAPHUEB.

BJ1.02
AJIMUHUCTPUPOBAHUE
0a3 JTaHHBIX

WNnentudukanum pooieM, CBSI3aHHBIX c HOPMAaJIbHBIM
(GYHKIIMOHUPOBaHHEM 0a3bl TaHHBIX.

BoccranoBneHus cuCcTeMBl.

AJMUHUCTPUPOBAHUS cepBepa 0a3 NaHHBIX.

VYyactus B aIMUHUCTPUPOBAHUU OTJEJIBbHBIX KOMIIOHEHT CEPBEPOB.
JIOKyMEHTUpOBaHUs Pe3yIbTaTOB ayIuTa 6€30MacHOCTH HH(OPMAIIUH.
Hcnons3oBanus mporeaypsl pe3epBHOTO KOTTMPOBaHMs 0a3 TaHHBIX.
Hcnonb30Banus mpolieypbl BOCCTAHOBJICHHsI 0a3 TaHHBIX.

[loaroroBku  noKyMmMeHTauuu 10  (HOpMHpPOBaHHIO  TpeOOBaHMIA
XpaHWJIHII OaHKa TaHHBIX.

[TpoexTrupoBanus, pa3pabOTKH U dKCIUTyaTaIuy 0a3 JaHHBIX.

BJ1.03 O6yueHue
TOTOBBIX MoJienei
HCKYCCTBECHHOI'O
MHTEIJICKTa

[lonOupars u HacTpauBaThb roToBble Moaenu WU ¢ yderom
IIOCTABJIEHHBIX 3aJ]a4, aHAJIM3UPOBATh PE3YJIbTAaThl UX IPUMEHEHHUS.
Co3manne crieHapueB OOy4YeHUs, MOJTOTOBKAa JaHHBIX NJIsi OO0y4YeHUs,
HAaCTpOMKa TUIIEpHapaMeTpoOB s  JOCTH)KEHUS  ONTHMAaJIbHOIO
pe3ymbTaTa.
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IIporiecc  oOydeHust Mopeneil Ha  MOATOTOBJICHHBIX  JaHHBIX,
NPUMEHEHUE METOI0B KaTHOPOBKY IS YIYUIICHHS TOYHOCTH MOJICTICH.
Ouenka 3¢G¢exkTuBHOCTH OOYYCHHBIX  MOJENEH, KOPPEKTHPOBKA
00yueHus pu HEOOXOAUMOCTH, AHAIN3 OIIMOOK U YIYUIICHHE MOJICITH.
Co3manue OTYETOB 1O  OOYYEHHIO  MOJENield, HCIOJIb30BaHHE
uHCTpyMeHTOB Juisi  Busyanmsauuu  (Matplotlib, Seaborn) s
HATJSITHOTO MPE/ICTABICHHS TAaHHbIX.

®opMHpOBaHKE 3alpPOCOB Ui MONYYCHHS © aHaIW3a JIAHHBIX,
nocTpoeHrne rpadMKOB M AWATPAMM IS BH3YAIU3alMU PE3yJIbTaTOB
paboter N,

1.3. O6ocHOBaHME YaCcOB NPOU3BOACTBCHHOM NMPAKTUKHA B PAMKaX BAPUATHBHOM

yactu OITIOII
Kon IIM Kon Jonoauurenbn | HaummeHoBaHue O0BbeM O0ocHOBaHnue
/M IIK/nonoann ble 3HAHMNS, TeMbI IPAKTHKH 4acoB YBeJIHYEHUSA
TeJbHbIE YMeHHus, o0bema
(ITK*, ITKm) HABBIKHU NMPAKTHKU
I[1M.02 IIK 2.1 Tema 2.1. OcHoBel | 36 C LEJIBI0
[111.02.01 | IIK 2.2 XpaHEHUs U MOJIyYEHUs
[IK 2.3 00paboTKu KOMITETEHIIUH,
K 2.5 JTAHHBIX. HEOOXOIUMBIX IS
[IpoexTupoBanue o0ecrnieueHus
b KOHKYPEHTOCIIOCO
Tema 2.2. OHOCTH
Pa3pabotka u BBIIIYCKHHKA B
aMUHUCTPUPOBAH COOTBETCTBHUU C
ne bJ] 3anpocamu
Tewma 2.3. PETMOHAIIBHOTO
Opranu3zanus pBIHKA Tpyaa
3alllUThl JAHHBIX B
XPaHWIHIIAX
Tema 2.4.
Bexropnbie 6a3b1
JTAHHBIX

O0BeM Mpon3BOACTBEHHON MPAaKTUKU B pamkax BapuatuBHoi yacTu OITOII - 36 ax.u.

2. CTPYKTYPA U COAEPKAHUE MMTPOU3BOJCTBEHHOM IMPAKTUKH
2.1. Tpy1oeMKOCTb OCBOCHUS IPOU3BOACTBCHHOM NMPAKTUKHU

Kon IIM | O0nbem, dopma nposeaeHust Kypc/ dopma
/TIIT aK.4. NPOM3BOJACTBEHHON NPAKTHKH ceMecTp NPOMEKYTOYHOM
(KOHIIEHTPUPOBAHHO/ arTecTaluu
paccpeoTOueHO)
[IM.01 180 KOHIEHTPHUPOBAHHO 3/6 b depeHIMPOBaHHBIN
IT11.01.01 3a4er
[1M.02 216 KOHIEHTPHUPOBAHHO 2/4 b depeHIMPOBaHHBIN
I111.02.01 3/5 3ayer
[IM.03 360 KOHIICHTPUPOBAaHHO 4/7, 8 TQpepeHITMPOBAHHBIN
I1I1.03.01 3a4eT
Bceero IIIT | 756 X X X
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2.2. CTpyKTYypa NPOU3BOJACTBEHHON MPAKTUKH

Kon IIK HaumeHoBaHue Oo0bem Buabi pador HaumenoBan | O0bem
pa3aeJioB 4acoB MO He TeM 4acoB
npogdeccuoHaIbLHOr0 M y4eOHOoM
MOYJIsl /pa3neny NPaKTHKHU
[1I1.01.01 180
[IM 01. Pa3paboTka kona aJis
00y4eHHUs UCKYCCTBEHHOTO
WHTEJUICKTA
IIK 1.1, | Pa3gen 1. Pazpabotka Co6op u 06paboTka Tema 1.1. 10
IIK 1.2, | nporpaMMHBIX 60JbIINX 00HEMOB BBenenue B
IIK 1.3, | MmomyJseii B cuctemax NAHHBIX I HMCKYCCTBEHH
IIK 1.4 | uCKycCTBEHHOIO o0y4yeHHs Moienen bl UHTEJIJIEKT
MHTEJUIEKTa NMU B peanbHbIX U €ro
MPOEKTaxX. HaIpaBJICHUs
[IpoekTupoBanue u Tema 1.2. 10
peanuzanus mojenen | Meromapl
MAIIMHHOTO U cbopa u
riryookoro o0y4yenus | mpempoopadoT
JUISL peIlIeHuUs KU JAaHHBIX
IIPOU3BOJICTBEHHBIX Tema 1.3. 10
3a/1a4 (Hampumep, OcHoBBI
KJ1accu(puKanus ITOPUTMOB
U300paKeHU WK MAaIIMHHOTO
IIPOTHO3UPOBAHUE o0yueHus
JTAHHBIX ). Tema 1.4. 10
OnruMu3anus OrneHka
mozeneit NN s KaJyecTBa
MOBBIIICHUS Moaenei u
IMPOU3BOAUTCIIBHOCTHU YJIy4lICHHUE
Ha peabHbIX 33/1a9aX | aIropuTMOB
IPEANPUSTHSL. Tema 1.5. 10
Pazpabotka u I'my6okoe
BHE/IPCHHE CIIOXKHBIX | o0ydeHHe 1
N -npunoxennit ajist HENPOHHBIE
MOOUIBLHBIX ceT
miathopm ¢ Tema 1.6. 10
MCIIOJIb30BAaHUEM ITpoekTHpoBa
TensorFlow Lite unu | gpe UU-
CoreML. CHCTEM

WNHurerpamus
pa3paboranusix M-
MOJTyJIEH B
CYLIECTBYIOILUE
nH(pOpMaLOHHbIE
CHUCTEMBI
MPEIIPHUSTHSL.
Pazpabotka u
nmyOauKanus
MOOMIIBHBIX
TIPUJIOKEHNH C
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noanepxkon MU s
Android u i0S.
ABTOMaTH3anusa
TECTUPOBAHUSA
MPOTPaMMHBIX
MPOAYKTOB
MNPEANPUATHS C
HCIIOJIb30BaHUEM
Jenkins u GitLab CI.
IIpoBencHue
MHTETPAllMOHHOTO
TECTUPOBAHUS JJIS
CIIOKHBEIX cucteM MU
U UX B3aHMOJCHCTBHE
C APYTUMH MOJYJISIMHU.
MonuTopuHr
MPOU3BOAUTEIILHOCTH
NH-nipunoxennii B
pEaNbHBIX YCIOBUAX
3KCILTyaTalUu.
Pazpabotka u
BHE/IPEHUE CUCTEM
aBTOMAaTU3UPOBAHHOT
0 pa3BeptbeiBanus M-
IIPUIIOKEHUH C
HCITOJIb30BaHUEM
Docker u Kubernetes.

BCEI'O 1O PA3JAEJIY 1 | 60
IIK 1.1, | Pazgen 2. Pa3zpaboTka C6op u o0paboTka Tema 2.1. 14
IIK 1.2, | MOOMIBHBIX 00JbIIUX 00BEMOB [Tnarpopmsl
[IK 1.3, | npunoxenuii ¢ JAHHBIX 119 u
[IK 1.4 | nonaepxkoit oOyueHust Mojiene WHCTPYMEHTHI
HMCKYCCTBEHHOTO NMU B peanbHBIX MOOMIIbHOM
WHTEJUICKTa MIPOEKTax. pa3paboTKu
IIpoektupoBanue u Tema 2.2. 16
peanmsanys Mozenen | MaTerpamms
MAaIlMHHOTO U 15048:]
ri1y0OKoro o0yueHus: | MOOHMIIbHEIE
JUISL pEILIEHUS PUIIOKEHUS
MTPOU3BOJICTBEHHBIX Tema 2.3. 14
3a/a4 (Hampumep, Pazpabotka
KJ1accuuKanus WHTEPAKTUBH
n300pakeHN Wi BIX
IIPOrHO3UPOBAHUE MOOMITBHBIX
JTAHHBIX ). nn-
OnTumuszanus PWJIOKECHUN
mozenert MU nnst Tema 2.4. 16
TIOBBIICHUA PazBepTriBan
MIPOU3BOIUTENBHOCTH | We u
Ha peaNbHbIX 33/1a4aX | TeCTUPOBAHUE
NPEATIPUATHS. MOOUITHBHBIX
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Pazpabotka u
BHEJIPEHUE CIIOKHBIX
NH-npunoxxenunit ajist
MOOHIBLHBIX
maThopMm ¢
HCIIOIb30BAaHUEM
TensorFlow Lite mim
CoreML.
Hurerpanus
paspabortannusix M-
MOJyJIeH B
CYILIECTBYIOIINE
uH(pOpMaIMOHHBIC
CHCTEMBI
MpEaNPUATHS.
Pazpabotka u
myOIuKaIus
MOOMJIBHBIX
IIPUIIOKEHUH C
nojnepxxkkor MU s
Android u i0S.
ABTOMaTu3anusa
TECTUPOBAHUS
MPOTPaMMHBIX
MIPOJIYKTOB
MPEANPUATHS C
HCII0JIb30BaHUEM
Jenkins u GitLab CI.
[IpoBenenue
MHTErPALIMOHHOTO
TECTUPOBAHUS IS
ClIoXHBIX cuctem MU
¥ UX B3aMOJICHCTBHE
C APYTUMH MOJYJISIMHU.
MonuTopuHT
MIPOU3BOAUTEIBHOCTH
NH-nipunoxennii B
pEabHBIX YCIOBUAX
JKCIUTyaTaIUH.
Pazpabotka u
BHEJIPEHUE CUCTEM
ABTOMATU3UPOBAHHOT
0 pa3BepreiBanus UU-
MIPUIIOKEHUH C
HCIIOIL30BaHUEM
Docker u Kubernetes.

MPUITOKEHU I
¢ U1

BCET'O I1O PA3/IEJIY 2

60

IIK 1.5,
[1K 1.6,
IIK 1.7

Paznen 3.
TectupoBanue
MPOrpaMMHBIX
MOJTyJIei

C6op u o6paboTka
00JBIITNX 00BEMOB
JTAHHBIX JIJIS

o0ydeHust Mmojenein

Tema 3.1.
OCHOBBI
TECTUPOBAHUS
NHN-cucrem

20
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HU B peanbHbIX
MPOEKTax.
[IpoekTupoBanue u
peanu3zanus MoAeIein
MAaITHHHOTO B
rI1yOOKOro 00y4deHus
JUISL pelIeHUs
MIPOU3BOJICTBEHHBIX
3a/1a4 (Hanpumep,
KJIacCU(UKAIIHS
M300paKCHU HITH
MIPOTHO3UPOBAHNUE
JTAHHBIX ).
OnTuMu3anus
monenen MU s
ITOBBIIIICHUS
MPOU3BOAUTEIILHOCTH
Ha peaJIbHBIX 3a7]a4ax
MPEATPUSITHSL.
Pazpabotka u
BHEJIPEHUE CIIOKHBIX
NU-nipunoxenuit mist
MOOMJIBHBIX
maThopMm ¢
HCII0JIb30BAHUEM
TensorFlow Lite wu
CoreML.
Hurerpanus
paszpaborannsix UU-
MOJYJEHN B
CYIIECTBYIOIINE
uH(GOpPMaIMOHHBIE
CHCTEMBI
NpEeANPUSITHS.
Pazpabotka u
myOIuKaIus
MOOMJILHBIX
IIPUIIOKEHUH C
noanepxkkon MU s
Android u i0S.
ABTOMAaTH3anus
TECTUPOBAHUS
MPOTPAMMHBIX
MPOYKTOB
MIPEANPHUAITHS C
HCIIOJIb30BaHHUEM
Jenkins u GitLab CI.
IIpoBencHue
WHTETPAIIHOHHOTO
TECTUPOBAHUS JJIs
CIIOXKHEIX cucteM N
" UX B3aUMOJACHCTBHE

Tema 3.2.
ABTOMaTH3AaI]
ns
TECTUPOBAHUS
NH-cucrem

20

Tema 3.3.
Nurterpaunon
HOE
TECTUPOBAHUE
HNH-cucrem

20
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C APYTHUMH MOJYJISIMU.
MonuTOopUHT
IIPOU3BOAUTEIIBHOCTH
NH-nipunoxennii B
peanbHBIX YCIOBUSX
JKCIUTyaTalUu.
Pazpabotka u
BHEJPEHUE CUCTEM
ABTOMAaTU3UPOBAHHOT
0 pa3sepreiBanus M-
MIPUIIOKEHUH €
HCII0JIb30BaHUEM
Docker u Kubernetes.

BCET'O I1O PA3JIEJTY 3 | 60

[111.02.01 216

IIM 02. ATMUHUCTpUPOBAHUE

0a3 JTaHHBIX

IIK 2.1, | Paznen 1. Yopasnenue YcraHoBka u Tema 1.1. 14

[IK 2.2, | u aBromaTu3amus 6a3 HaCTpOMKa CUCTEM YcranoBka u

IIK 2.3, | gaHHBIX ynpaBieHus 6azamu HacTpoika

I1IK 2.5 nanubix (CYBJ). IIPOTrPaMMHOT
Hactpoiika 0
KJIMEHTCKOTO oOecnieueHus
IPOrpPaMMHOTO TUIs
oOecrnieueHus Jist aMUHHUCTPUD
paboThI ¢ 6azamu oBaHus 0a3
JTAHHBIX. JTAHHBIX
Coznanue u Tewma 1.2. 16
NIPOEKTUPOBAHUE VYcraHoBKa U
0a3bl JTaHHBIX. HacTpoMKa
VYnpasnenue IPOrPaMMHOT
JOCTYIIOM U 0
HaCTpoiiKa rmpas obecrieueHus
MOJIL30BaTEICH. (ITO) nns
Pe3epBHOE obecrieueHus
KOIUPOBAHUE U paboThI
BOCCTAHOBJICHHE 0a3 | mojb30BaTele
JTAHHBIX. i ¢ OazaMu
MoOHUTOPUHT U TAHHBIX
MIPOTOKOJIMPOBaHUE Tema 1.3. 16
coOpITHIi B paboTe 0a3 | Yipasienue
JTAaHHBIX. JIOCTYTIOM K
Pazpabotka Oazam
XPaHUMBIX IIPOLENYP, | JAHHBIX
TPUTTEPOB U Tema 1.4. 14
WHJIEKCOB JIJIsi PeszepBHoe
ONTHMH3ALUK PA0OTHl | KOIUPOBAHKE
b 0a3 TaHHBIX
Opranuzanus 3auThl | Tema 1.5. 16
JaHHBIX U HaCTpOﬁKa Boccranosiie
mdpoBanus B 6a3ax | gue Gas
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JTAaHHBIX. JTAHHBIX
Pabora ¢ BEKTOPHBIMH [ Teym 1.6, 16
0azamMH TaHHBIX U MOHHTOPHHT
peaisaus MoueKka | o6y i,
OnrKalIux cocenei. BO3HUKAIOIIH
WNuTerpamnus 6a3nl X B IIpoIIecce
AQHHBIX € paboThI 6a3
TPHJIOKCHUAMH 1 AHHBIX
HacTponka Tema 1.7. 16
uHTepdeiicon s TIpPOTOKOIHPO
M0JIb30BATENCH. BAHIIE
COOBITHH,
BO3HUKAOIIN
X B Mpoliecce
pabotsI 6a3
JTAHHBIX
BCET'O I1O PA3JIEJIY 1 | 108
IIK 2.4, | Pa3gen 2. TexHojorus YcraHoBka u Tema 2.1. 24
[IK 2.5 | pa3pabOTKH ¥ 3a1IUTHI HACTPOMKa CUCTEM OcHoBBI
0a3 naHHBIX ympaBieHus 6azamu XpaHEHUs U
nauaeix (CYB). 00paboTku
Hactpoiika JTAaHHBIX.
KJIMEHTCKOTO [IpoekTupona
MPOrpaMMHOTO Hue bJ[
oOecrieyeHus st Tema 2.2. 30
paboThI ¢ 6azamu Pazpabotka u
JAHHBIX. AJIMAHHUCTPUD
Co3nanue u oBanue b/
MPOCKTUPOBAHHUE Tema 2.3. 26
0a3bl JTaHHBIX. Opranu3zanus
VYnpasnenue 3aIUTEI
JOCTYTIOM U TaHHBIX B
HACTPOMKa IIPaB XPaHWIHAILAX
TI0JIb30BaTEICH. Tema 2.4. 28
PesepBHoe Bekropuslie

KOMMPOBAHUE U
BOCCTaHOBJIEHHE 0a3
JTAaHHBIX.
MoHuTOpUHT U
MIPOTOKOJIMPOBAaHUE
coOpITHl B pabote 6a3
JTAaHHBIX.

Pa3zpabotka
XpaHUMBIX TIPOIIENTYp,
TPUTTEPOB U
WH/IEKCOB JIJIst
ONTUMHU3ALUU PaOOTHI
B/I.

Opranuzanus 3aiuThl
JIAHHBIX M HaCTpOMKa
mdpoBaHus B 6azax

0a3bl JaHHBIX
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JTAHHBIX.

PaboTa ¢ BeKTOpHBIMU
0a3aMu JaHHBIX H
peam3anus moucKa
OJIMDKAMIINX COCENEH.
WNuTerpamnus 6a3nl

JAHHBIX C
MIPWIOKCHUSMHA U
HacTpoika
uHTepeiicoB s
110JIb30BATENEH.

BCET'O I1O PA3JIEJTY 2 | 108

[1I1.03.01 360

[IM 03. OGyueHue roToBbIX

MoJieJIei HCKYCCTBEHHOTO

WHTEJUICKTA

IIK 3.1, | Pa3gen 1. Pa3zpabotka AHanM3 npuMepoB Tema 1.1. 24

[1K 3.2, | cueHapueB 0Oy4YeHHS ucnonb3oBanus U B | Beenenue B

IIK 3.3, | roToBBIX MOACIICH peagbHbIX CUCTEMaxX NN u

I1K 3.5, (BBenenue B UM n MaIIMHHOE

IIK 3.6 MalIMHHOE oOyueHue
oOydeHwue). Tema 1.2. 24
[ToaroroBka [ToaroroBka
J1aTaceToB JJIs TAHHBIX H UX
oOyueHus: MoJienei poJb B
NN (uuctka, o0yuenun M1
HOpMaJTH3aIus, Tema 1.3. 24
ayrMeHTalus AJNTOPUTMBI
JAHHBIX ). oOyueHus
OO6yuenue mozenei mozenen U1
Kaccu(UKauu Ha Tema 1.4. 24
OCHOBEC I'OTOBBIX OO06yueHue Ha
QITOPUTMOB OCHOBE
(mampumep, SVM, KJ1acCU(UKAaIl
Random Forest). un
[Toctpoenue Tema 1.5. 24
PErp€CCUOHHBIX PGFPGCCI/HI B

mozener MM n nx
oOyueHue Ha
peaIbHBIX JaHHBIX.
Hurerpanus
00y4eHHOM MOIeTHN
1504 8:]
MH(OPMALIMOHHYIO
CUCTEMY C
ucrnons3oBanuem API.
Pazpabotka pereHmii
JUIsL aBTOMaTH3aluU
OM3HEC-TIPOLIECCOB C
npuMeHennem M.
AHanu3 TUYECKUX U

moaensx U1
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MIPaBOBBIX ACIIEKTOB
npuMeHenus U B
3a/IaHHBIX CLICHAPUSIX.
Coznanue 0a30BbIX
IIPOMTOB JJIsI
B3aUMOJICMCTBHS C
SI3bIKOBBIMU
moaensmu MH.
Hactpoiika npomMToB
TSt 00pabOTKH
TEKCTOB,
M300paKeHUI 1
YHUCJIOBBIX JIAHHBIX.
TectupoBanue u
ONTUMU3ALIMS
MIPOMTOB JIJIsI
MOBBIILIEHHUS] TOUHOCTH
orBera M.

BCEI'O I10 PA3JIEJIY 1 | 120

IIK 3.3, | Paznen 2. UaTerpanus AHanu3 npuMepoB Tema 2.1. 30

IIK 3.4, | uCKyCCTBEHHOIO ucnonb3oBanusg UM B | OcHOBBI

IIK 3.5 | uHTemiekra B peabHbIX CUCTEMAX UHTErpaliu

MH(POPMAIOHHBIE (BBenenue B UM n 214 9:!
CHCTEMBbI MalluHHOE UHpOpMALIO

oOydeHwue). HHBIE
[Tonroroska CHCTEMBI
J1aTaceToB I Tema 2.2. 30
o0yuyeHHst Moienen WnTerpanus
NN (unctka, NN B 6uznec-
HOpMaJIM3arus, IpOIIECCH U
ayrMeHTaIHs aBTOMAaTH3aIl
JAHHBIX ). us
OOyueHue Moeneit Tema 2.3. 30
KJaccu(puKalu Ha AJTOpPUTMBI
OCHOBE I'OTOBBIX NN nna
aJIFOPUTMOB 00paboTku
(marmpumep, SVM, JTAHHBIX U
Random Forest). IPHHATHS
IToctpoenue pelIeHuN
PErpecCHOHHBIX Tema 2.4. 30
mozenent MU n nx DTUYECKUE U
o0yueHue Ha IIpaBOBBIC
PCATbHBIX TaHHBIX. aCIIEKThI
Hurerpanus UCIIOJIb30BaH
o0y4eHHOI Moaenu ns UU

414 9:!
MH(}OPMALIMOHHYIO
CUCTEMY C
ucnosnb3oBanueM API.
Pazpabotka pereHuit
JUIsl aBTOMaTH3aluU
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OM3HEC-TIPOIIECCOB C
npuMeHenuem M.
AHanu3 TUYECKUX U
IIPaBOBBIX ACIIEKTOB
npumenenus MU B

3aIaHHBIX CLHCHAPUAX.

Coznanue 6a30BbIX
MIPOMTOB JIJIst
B3aMMOJCHCTBHUS C
SI3BIKOBBIMU
monenssmu N
Hacrpoiika npomToB
JU1s1 00pabOTKH
TEKCTOB,
U300pKCHHUN U
YUCJIOBBIX JIAHHBIX.
TectupoBanue u
OTNITUMU3ALIHS
MIPOMTOB JIJIst

ITOBBIIICHHUA TOYHOCTHU

orBera M.
BCET'O I1O PA3JIEJTY 2 | 120
[1K 3.3, | Pasnmen 3. Pa3zpabotka AHanum3 npuMepoB Tewma 3.1. 40
I[IK 3.6 | mpomnTOB 115 nuctonb3oBanust M1 B | OCHOBEI
HCKYCCTBEHHOTO pEATbHBIX CUCTEMAX CO3/IaHUS
WHTEJJIEKTa (BBenenue B UM u IPOMTOB JIJIst

MalInHHOE UCKYCCTBCHHO

oOyueHue). ro

ITonroroBka WHTEIICKTa

JaTaceToB s Tema 3.2. 40

oOyueHust Mojienen [IpomThl 151

WU (unctka, paboThI ¢

HOpMAaJTH3aIus, Pa3TUYHBIMHU

ayrMeHTAaIus TUTIAMU

JTAHHBIX). JTAHHBIX

OO0yuenne Mmozeneit Tema 3.3. 40

KJIaccupuKaluu Ha Onrumuzanus

OCHOBE TOTOBBIX u

QJITOPUTMOB TECTUPOBAHUE

(mampumep, SVM, MIPOMTOB

Random Forest).
[Toctpoenue
PErpecCUOHHBIX
mozenen MM u ux
oOyJeHue Ha
pEaJIbHBIX JaHHBIX.
WNHurerpamus
o0y4eHHOI Moaenu
4148
UH(POPMAIMOHHYIO
CUCTEMY C
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ucnosnb3oBanueM API.
Pazpabotka pemeHmii
JUIsL aBTOMaTH3auU
OM3HEC-TIPOIIECCOB C
npumeHenuem M.
AHanu3 3TUYECKUX U
IIPABOBBIX aCHEKTOB
npuMeHenus U B
3a/laHHBIX CIICHAPUSX.
Co3nanue 6a30BbIX
IPOMTOB ISt
B3aUMOJICUCTBHS C
SI3BIKOBBIMU
moaensmu MH.
Hactpotika nmpomMToB
JU1s1 00paboTKH
TEKCTOB,
M300paKeHUN U
YUCJIOBBIX JIAHHBIX.
TectupoBanue u
OTNITUMU3ALIHS
POMTOB IS
MOBBIIICHUS] TOYHOCTH

orsera M.
BCEI'O I10 PA3IEJIY 3 | 120
2.3. Conep:kaHue MpoOU3BOICTBEHHON MPAKTHKH
HaumeHnoBanue
a3JeioB
npoc[n?ccuonaﬂbnoro Coaepixanue pador Obnem,
MOAYJISI M TeM y4eOHoil ar.A.
NPaKTHKHU
I111.01.01 ITM 01. Pa3zpa6oTka Koja Aj151 00y4eHHs] HCKYCCTBEHHOr0 nHTesiekTa | 180
Paznen 1. Pa3paborka mporpaMMHBIX MOAyJeii B cHCTeMax HMCKyccTBeHHOro | 60
HHTeJIeKTa
Tema 1.1. BBenenue B Copepxanue 10
HCKYCCTBEHHDIH AHanu3 npuMepoB YCHEHIHbIX peueHuil Ha ocHoe WMU.
HHTCJUICKT U €Iro Coznanue 06azoBoit momenu WU nns  knaccudukanmu
HaINpaBJIeHUs JAHHBIX
Tema 1.2. MeToasl Copnepxanue 10
coopa u COop naHHBIX C HCMONb30BaHMEM BeO-ckpamuHra u API.
npegodpadoTKH [IpenobpaboTka HaHHBIX MM MAIIMHHOTO OOYYEHHUS:
AAHHBIX OYHCTKA, HOpMAJIU3aLUs, KOIUPOBAHHUE.
Tema 1.3. OcHOBBI Copnepxanue 10
4JIrOpUTMOB Peanu3anus NMHENHOW perpeccuy Ha pEalbHBIX JaHHBIX.
MALINHHOTO 00y4eHHsl | [[pyMeHeHHe KIIACTePU3AIliH JUIS CErMEHTAINN JaHHbIX.
Tema 1.4. Ouenka Copnepxanue 10

KayecTBa MojJeJ el u
yJayulleHue
AJITOPUTMOB

Orenka KkadecTBa MoAelu ¢ ucroib3oBanuemM ROC-
kpuBoi 1 F-mepbl. HacTpoiika rumnepnapamMeTpoB MOJIEIH C
ncnons3oBanueM GridSearchCV.
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Tema 1.5. I'nyOokoe
o0yueHue u
HeHPOHHBbIE CeTH

Coaep:xanue 10
Peanuzanus MHorocioiiHoro mnepuentpona (MLP) mis
3ajjaud  KJaccuuKauuu. Co3naHue  CBEPTOYHOM

HEHpPOHHOW ceTW sl pAacro3HaBaHUs HM300paKEHUH.
Peann3zanusi peKyppeHTHOM HEUPOHHOM CETH ISl aHaIu3a
BPEMEHHBIX PSJIOB.

Tema 1.6. Conep:xanue 10

IIpoextupoBanue MU- | [Tpoexruposanue apxutextypsl MM-cucTeMbl ¢ ydeToM

CHCTEM MOJYJIBHOCTH W MacmTabupyemoctu. KoHTeitHepu3amus
NU-monmenu ¢ ucmons3oBanueM Docker. PasBeprriBanue
NU-cuctemsr B Kubernetes.

Pa3nen 2. PazpadoTka MOOHJILHBIX PHJIOKEHHI ¢ MOIEPKKOI HCKyccTBeHHOro | 60

HHTEJUIEKTA

Tema 2.1. Ilnardopmbl | Coagep:xanue 14

U MHCTPYMEHTBI Cozmganue mepBoro Android-npusioxenus ¢ 06a30BBIMH

MOOHIIbHOI uHTepdercamu. Paszpabotka M0JIb30BATENBCKOTO

paspaboTku uHTepdeiica 111 MOOMILHOTO MPUIIOKCHHUS.

Tema 2.2. UnTerpauus | Coagep:xkanue 16

HH B MOOMIIbHbBIE Buenpenne TensorFlow Lite wmomenu B Android-

NPUJIOKCHUSA npuwioxenue. Onrumuzauus UM-monenu 1yist MOOMIIBHOTO
YCTPOMCTBA.

Tema 2.3. Pazpadorka | Conep:kanue 14

HHTEPAKTUBHBIX Pa3paboTka MOOMIBHOTO MPHIIOKEHUS TSl PACTIO3HABAHUS

Mo6nibHbBIX M- n300paXkeHuii. BHeIpeHHe TOJ0COBOrO IOMOIIHMKA Ha

HPHII0KEHU ocHoBe MM B MOOMIIbHOE MPUIIOKEHHE.

Tema 2.4. Conep:xkanue 16

PazpepTriBaHNe H ABTOomMaTH3anusi ~ TecTupoBaHuss ~— MooOunpHoro  UU-

TeCTUpOBAHUE NPUJIOKEHHUS C UCT0JIb30BaHueM ESpresso. PasseprriBanue

MOOH/ILHBIX MobOuIbHOTO TprItoxkeHus B Play Market.

npuiaoxxenuii ¢ UM

Pa3nen 3. TecTupoBaHHe MPOrPaMMHBIX MOYJIeH 60

Tema 3.1. OcHOBBI Copepxanue 20

TecrupoBanust UU- Hanmcaname I1OHMT-TECTOB i MOJEIM  MAITWHHOTO

CHCTEM oOyuenus. OneHkKa KauyecTBa HEHpOHHOM ceTu cC
ucnonp3oBanueM ROC-kpuBoii.

Tema 3.2. Conepixanue 20

ABTOMaTH3aLUS Wnterpamus momenmu WU B BeO-mpuiioxkeHue.

TecrupoBanus MU- TectupoBanne u ontumuzanus Al-npuioxeHus mnocie

CHCTEM WHTErPaLiU.

Tema 3.3. Conep:xanue 20

HNurerpanuonnoe WNuTterpannonnoe tectupoBanue UM-cuctemsl ¢ TOMOIIBIO

TecrupoBanue MN- Selenium. MonuTtopuar npousBoaurensHocTr MH-mMonenn

CHCTEM ¢ ucrnionb3oBanueM Prometheus u Grafana.

[TpomesxyTounas arrectanus B popme.JudpepeHInpoBaHHOTO 3a4eTa

IT11.02.01 IIM 02. AxMuHHCTpHPOBaHHe 0a3 JaHHBIX 216

Pa3nen 1. Ynpasiienue n apToMaTu3anus 0a3 JaHHBIX 108

Tema 1.1. Ycranoska | Coaepxanue 14

U HACTPOHKa
NMPOrpaMMHOI0

Hactpoiika aBTOMaTUYECKOTrO pPE3EPBHOTO

KOIIMPOBAaHUSA
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o0ecnieyeHus IJIs
aIMUHUCTPUPOBAHUSA
0a3 TaHHBIX

0a3bl JTAHHBIX. Hacrtpoiika MapaMeTpoB
npousBoautensHoctd CYBJ] (Oydepuszanms, pazmep Koiia,
MakcuMajbHble  coeauHeHus). OOHOBIEHHE  BEPCHUU,
ycranoBienHo CYBJ] ¢ coxpanenuem nannbix. Hactpoiika
yaanéHHoro jgocryna Kk ycraHoBiaeHHod CYBJ[ wuyepes
KOH(HUTyparMoHHbIE (aiiiibl.

Tema 1.2. YcranoBka | Coaep:xkaHue 16
H HACTpOHNKa Hacrpoiika coemunenus kimmenta SQL  Workbench ¢
nporpaMMHOIo cepeepom MySQL (nokansHo 1 ymanénno). Hactpoiika
obecnieverus (I10) nmojib30BaTesae W mpaB jgocrtyma depe3 PgAdmin s
AJst obecnieennust PostgreSQL. Cosnanne u Bwmomaenue SQL-3ampocos ¢
padoTe . ucrions3oBanuem DBeaver. Hactpoiika wuHTerpanum 6a3
0JIB30BATEIEN € naHHpIx ¢ KiueHtckuMm 110 gepes ODBC-apaiiepsi.
GazaMu NaHHBIX [IpoBepka COBMECTUMOCTH KIHEHTCKUX TMPUIOKEHUH C
ycraHoBineHHbIM 11O g B3ammoneiictBus ¢ 0azamu
JIAHHBIX.
Tema 1.3. Conepxanue 16
Yupasienne Hcnons3oBanue BeTpoeHHBIX poneii B Oracle Database ms
A0CTYHOM K azam yrpaiieHus: octyrnoM. KoHdurypamus npaB mocrymna s
AaHHBIX pasHBIX ~ YpOBHEH  monp3oBarenell  (aIMHHHCTPATOP,
aHAJIMTUK, Tmonb3oBarens) B PostgreSQL. Cospanue
monutukn  OezomacHoctd B Microsoft SQL  Server s
OrpaHMYCeHUsl JIeUCTBUUA moJb3oBareneid. [IpoBepka wu
HacTpolika JocTyna K 0Oa3e JaHHbIX uepe3  (Qailn
koHQuryparmun B MySQL. Peanusauust  cueHapus
yIpaBJIeHUS  JOCTYIIOM  4Yepe3  polId H  TPYIIBI
nosip3oBateneii B Oracle Database. Ayaut neiictsuii
MoJib30BaTesieid B 0a3e JaHHBIX C IMOMOIIBIO BCTPOSHHBIX
uHCTpyMeHTOB PostgreSQL.
Tema 1.4. Pezepproe | Coaep:xanue 14
KonmupoBanue 6a3 [IpoBepKa IENOCTHOCTH ¥ BOCCTAHOBJIEHHS JAHHBIX M3
AaHHBIX pesepBHOii  komuum B PostgreSQL.  Beimonnenue
muddepeHImanbHOro pe3epBHOro komuposanus B Microsoft
SQL Server. CozmaHue HMHKPEMEHTAIBHOTO PE3epBHOTO
kormpoBanuss B Oracle Database. Paspaborka crpareruu
PE3EpBHOTO KOIUPOBAHHS W BOCCTAHOBJICHHUS s 0a3bl
JTAHHBIX TPEANPHSITHS.
Tema 1.5. Conepxanue 16

BoccranosJienue 0a3
JAHHBIX

Boccranosnenne ©6a3pl ganHbix MySQL w3 pesepBHOIA
KOIIUH, CO3/IaHHOM c TIOMOIIIBIO mysqldump.
BoccranoBnenne PostgreSQL 06a3sl  JaHHBIX H3 J1aMIia
(pg_restore). Boccranosienue 6a3bl qanabix Microsoft SQL
Server W3 TOJHOW pe3epBHOW KOIMUU C HCIOJIh30BAHUEM
SSMS. BoccranoBienne ©6a3pl gaHHbix MongoDB  wu3
pesepBHOTO apxuBa. Boccranosnenme Oracle Database c
HCIIOJIb30BaHUEM RMAN (Recovery Manager).
Boccranosnenne maHHbIX W3 pesepBHOM kommm MySQL ¢
MIPOBEPKOW IIEJIOCTHOCTH JIaHHBIX. BoccraHOBieHUe Oa3bl
naHHbIX PostgreSQL Ha HOBEI cepBep ¢ COXpaHEHHEM BCEX
napaMeTpoB. BbINoJIHEHNUE BOCCTAHOBIICHHS 0a3bl JAHHBIX
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Microsoft SQL Server u3 muddepeHraIbHOil pe3epBHOM
konuu. Hacrtpolika crieHapusi aBapUuiHOIO BOCCTAHOBIICHUS
6a3pl nmanHbeix MongoDB. Pa3paGoTka u TecTHpoBaHUE
criienapus Boccranosnenus Oracle Database mocie c6ost.

Tema 1.6. Conepxanue 16
MOH“TOP“HF Amnanus xypraia coosrruii (log files) B Oracle Database ms
CoObITHI, BBISBIIEHHS OMUOOK M MPo6ieM. MOHHTOPUHT 3alipoCOB U
BO3HHKAIONIMX B uneHtudukanusa "Tsokéneix"  omepamuii B MySQL ¢
npouecce padoTel 6a3 | yoponsomanmem EXPLAIN.  Hacrpoiika  aieprumra
AaHHBIX (yBemomnenuii) B PostgreSQL Ha ocHOBe COOBITHITHBIX
TPUTTEpOB. AHAIN3 OJOKUPOBOK M Oxuaanuii B Microsoft
SQL Server ¢ momomsio DMVs (Dynamic Management
Views). Hcnone3oBanue  MongoDB  Profiler  mus
OTCJIOKMBAHUS TPOU3BOAMTEIBHOCTH 3ampocoB. Hacrpoiika
U TECTUPOBAHHUE aBTOMAaTU3UPOBAHHOIO cOOpa METPUK 0a3bl
JIaHHBIX ¢ ucnonb3oBanuem Grafana.
Tema 1.7. Conepxanue 16
HpoTokonupoBanue  "Cosianpe 1 nactpoiika COGCTBEHHOTO (OpMaTa JOTOB B
cobbITHid, PostgreSQL. IIporokonmupoBanue coOOBITUH JoCTyma K
BO3HMKAIOIINX B nanEeiM B Microsoft SQL Server u ananus JOros.
npouecce paboTet 6as Hactpolika poraiuu JIOrOB ¥ OYMCTKH YCTapEBIIUX 3aIUcen
AAHHBIX B MongoD. Pa3paboTrka NOJUTUKH MPOTOKOIUPOBAHUS
COOBITMII W HACTPOMKAa COOTBETCTBYIOIIUX IapamMeTpOB B
Oracle Database.
Pa3nen 2. TexHoJiorusi pa3padoTKH M 3aIUTHI 023 JTAHHBIX 108
Tema 2.1. OcHOBBI Conep:xkanue 6
XpaHCHUs 1 Cosmanne 6a3bl JAaHHBIX C HCIONb30BaHMEM s3bika SQL
06paboTKH JaHHBIX. (CREATE DATABASE, CREATE TABLE). Anamu3 u
Hpoexruposanne BA | onryyisanms CTPYKTYpbl 0a3bl JaHHBIX Ha OCHOBE
TpeboBaHUIl K mpousBoauTenbHOCTU. Paszpabotka ER-
JTUarpamMmbl IS 0a3bl JaHHBIX WH(GOPMAITMOHHON CHUCTEMBI
(mampumep, OubmmMoTeuHoil cuctemsl). Hopmanuzarus
JAHHBIX Ha TpUMEpE CYIIECTBYIOIEH O0a3bl (ycTpaHeHUE
n30bITOuHOCTH). [IpoekTupoBaHue CTPYKTYpHl TaOMHIl IS
peNSIMOHHON 0a3bl JIAaHHBIX C YYE€TOM TIEPBHUYHBIX M
BHEIIHUX  Kirouel.  OmpeneneHue  WHAEGKCOB s
ONTHMHU3AIMH 3aIPOCOB K 0a3e MaHHBIX. [IpoekTHUpoBaHUE
0a3bl qaHHBIX A5 XpaHeHus naHHbIX 10T (MHTepHeT Bemei)
C Y4ETOM 0COOEHHOCTEH CTPYKTYPBHI.
Tema 2.2. Pazpaborka | Coaep:xanue 10

"
aIMHHUCTPHPOBaHHNE

BJl

Cosznmanue 0a3pl JAaHHBIX M TaOJINI] ¢ UCIIOIb30BAHUEM S3bIKA
SQL (CREATE DATABASE, CREATE TABLE).
Peanu3anus orpannyennii nenoctaoctu (PRIMARY KEY,
FOREIGN KEY, UNIQUE) B Tabmumax 0a3bl JaHHBIX.
Hanucanue u Beimonunenne SQL-3anmpocoB st 1o6aBieHus,
m3MeHenns u ynpaineHus gaHHbiX (INSERT, UPDATE,
DELETE). Hacrtpoiika WHIEKCOB i ONTHMH3AIUH
npousBoautenbHocTn  3ampocoB  (CREATE  INDEX).
Peanu3zanusi XpaHUMBIX TpOIEAYp U TPUITEPOB s
aBTOMaTU3au paboTel C 0a3oif mgaHHBIX. HacTtpoiika
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VUYETHBIX 3aluced TOJIb30BAaTENel W YNpPABICHUE UX
MIpaBaMu JI0CTyNa K 0a3e AaHHbIX. ONTHMU3ALKS 3aTIPOCOB K
0a3e JaHHBIX C UCIIOJIb30BAHUEM MHJEKCOB U aHAJIM3a IJIaHa
BBITIOJIHEHUS 3anpocoB. Co3maHue pe3epBHOM KONMUU 0asbl
JAaHHBIX M BOCCTAHOBJIGHHWE JaHHBIX B cllydyae cOos.
Pa3paboTka ciieHapueB MUTpAlUU JaHHBIX MEKIY IBYMS
0azaMu JaHHBIX. AJMHUHHCTpUpOBaHUE O0a3bl JaHHBIX:
HACTpOKMKa mapaMeTpoB MPOU3BOAUTEIILHOCTH 54
MOHHUTOPHHT aKTUBHBIX 3aIIPOCOB.

Tema 2.3.
Opranuszanus
3alIUTHI JAHHLIX B
XPaHHJIHIIAX

Conepxanue

10

Hactpoiika mmdpoBanuss nmamasix B MySQL ¢
WCIIOJIB30BAHUEM  BCTPOCHHBIX  (YHKIMH  (Hampumep,
AES_ENCRYPT, AES_DECRYPT). Peanmuzanusi posneBoii
Mozenmu Oe3oracHoctd B PostgreSQL (cozmanme poisedd u
ynpasienne ux mnpaBamu). Hactpoiika ayaura aeicTBuit
nosb3oBateneir B Microsoft SQL Server. Kouduryparus
mmdpoBaHus Tpaduka MEXITy KIMEHTOM U CepBEpOM 0asbl
JAHHBIX (TLS/SSL). Opranuzanus pEe3epBHOTO
kornupoBanuss ¢ mmppoBanuem B Oracle Database.
Pa3zpaboTka MOJUTHKH yIpaBICHHUS JOCTYIIOM K JIaHHBIM Ha
ypoBHE Tabiui, u  cronOmoB. Hactpoiika  3ammThI
KOHQHUICHIIMATBHBIX  JITAHHBIX c UCTIOJIb30BaHUEM
mackupoBanus nanubeix (Data Masking) B Microsoft SQL
Server. Opranuzanus AByX(akTOpHON ayTeHTU(PUKAIIUH JITIs
goctyna K 0a3aM  JaHHBIX. AHaTU3 H  YCTpaHEHHE
ySI3BUMOCTEH 0a3bl JaHHBIX C UCIOJIb30BAHUEM BCTPOCHHBIX
WHCTpyMEHTOB Oe3zomacHoctu PostgreSQL. Paspabortka u
peanuzarnus CTpaTeruu 3aIUTHI JTAHHBIX oT
HECAaHKIIMOHMPOBAHHOTO JOCTyIla B KOPIIOpAaTHUBHOW 0aze
JIAHHBIX.

Tema 2.4. BekTopHbIe
0a3bl JaHHBIX

Conepxanue

10

YcraHoBKa W HacTpoMKa BEKTOPHOM 0a3bl  JTaHHBIX
(mampumep, Milvus, Pinecone umun Weaviate). Co3nanue u
yIpaBIeHHWE KOJUIGKIMSAMH JAaHHBIX B BEKTOPHOH 0ase
(co3maHue MHIEKCOB U J00aBleHHe BEKTOPOB). Peanunzarus
¢bynkuu moucka Ommxaimmx coceneit (Nearest Neighbor
Search) Ha mpuMmepe TEKCTOBBIX WM H300paKeHH.
Wurterpanuss BekTOpHOW 0a3bl gaHHBIX ¢ Python s
3arpy3kn U 0o0paboTku  BekTopoB.  I[IpoBenenue
KJacTepW3aluyd  JAHHBIX B BEKTOpHOW  0a3ze ¢
UCTOJb30BaHUEM  BCTpPOCHHbIX (yHKuuH. IlocTtpoenue
BEKTOPOB IS TEKCTOBBIX JaHHBIX C HCIIOJIE30BaHUEM
Mojenell nmpeodpasoBanus (Hanpumep, Word2Vec, BERT).
Co3manrie BEKTOPHOTO XpaHWIHUINA JUISI W300paKEHHH U
peanu3anys norcka rno cxoAcTy. ONTUMH3aLUs HHJIEKCOB B
BEKTOPHOM 0a3e JaHHBIX JIJISl YBEITMYCHHUS CKOPOCTH TTOHCKA.
ObecneueHre MacITaOMPYEeMOCTH U BBICOKOH JOCTYITHOCTH
BEKTOpPHOU 0a3bl naHHBIX. MHTerpamuss BeKTOpHOH 0a3bl
JaHHBIX B  TPWIOXKEHHE JUId PEKOMEHAAUUH WU
KJIACTepU3aINHU TT0JIb30BATEIICH.

[TpomesxyTouHas arrectanus B popme audpepeHInpoBaHHOTO 3a4eTa
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II11.03.01 ITM 03. O0y4eHune roroBbIX MoeJIell HCKYCCTBEHHOI0 HHTEJ/IEKTA

360

Paszgea 1. PazpaboTka cueHapueB 00y4eHHsi TOTOBbIX MoOjeJiei

120

Tema 1.1. BBeaenue B
NN u mammHHOE
o0y4yeHue

Conep:xkanue

24

CpaBuenune mogneneid MM Ha OCHOBE TOTOBBIX PEHICHU.
AHanmm3 pe3yapTaToB paboThl mpoctoro amroputma HWU.
OKcnepuMEHT ¢ HacTpoiikamu mozaenu MW s pemenust
3agaun. Hanncanue otdera no 6a3oBsiM anroputmam U,

Tema 1.2. IloaroroBka
JAHHBIX H UX POJIb B
o0yuyennu U

Conep:xkanue

24

Co3nanue Habopa JaHHBIX 111 O0yYEeHHUST M TECTHPOBAHUS
Mojenu. Busyanuszanus JaHHBIX U aHAINA3a TIepe
o0ydyenueM. OO6paboTKa MPOMYIICHHBIX 3HAYCHH B
nanabiX. Co3anue otyeTa mo 00paboTKe JaHHBIX.
OObeMHEHUE TAHHBIX U3 PAa3HBIX HCTOUYHUKOB IS
MOJIEJIH.

Tema 1.3. Anropurmbl
o0yuenusi moaeseii U

Conep:xanue

24

Peanmmzanus 3amaum  kiaaccuukanuum ¢ OOydeHUEM C
yuuteneM. OOydeHue MOZENU JUIsl 3aJaud PErpeccHu.
OO0ydenue Mozenu 0e3 yduTenst Ha OCHOBE KJIacTEepHU3allnu.
OnrtuMu3anus rurneprnapamMmeTpoB Mojenu ¢ nomourpio Grid
Search. Hacrtpoiika rumeprnapaMeTpoB Ui yIy4IICHUS
KadyecTBa Mojenu. [Ipumenenne metoaa Kpocc-BaaualyH.
OrneHka MPOU3BOAUTEIBHOCTH MOETH TIOCIIE HACTPOMKH.
Vcnonb30BaHue pa3iavyHbIX MOJIENEN AJIs pelIeHus 3a1a4u
KJIaCCH(UKAIUH.

Tema 1.4. O0y4enue Ha
OCHOBE
Kj1accupukanuu

Conep:xanue

24

Pacuer meTpuk TouHOCTH 1111 Mozenu. OleHKa TOYHOCTH
MOJIeJIM Ha HOBBIX JaHHbIX. [Ipumenenue F1-score st
aHanmu3a 3¢ pexkTuBHOCTH MoJenu. CpaBHEHHE HECKOJIbKUX
Mojeneil mo pasnmuyabiM Metpukam. [loctpoenne ROC-
KPUBOH JJIs aHaiIM3a MoJieNu. Busyanuszanus pe3ynbTaToB
MojienH ¢ Tomorbio confusion matrix. OnTumu3zanms
MO/JIEJI Ha OCHOBE MOJYYEHHBIX MeTpHK. OLieHKa MOAEIH
¢ ucronb3oBanueMm metpuk precision u recall. Co3nganue
0TYeTa M0 Pe3yNbTaTaM OILIEHKH MOJIEIH.

Tema 1.5. Perpeccus B
moaeasx UU

Conep:xanue

24

[TpoextupoBanue cuctemsl ¢ unrerpaunei M. Co3nanue
uHTepdeiica  gns pabotel ¢ moxensto WM.
Bzanmoneiictesne MM ¢ 06a3oii  JaHHBIX  CHUCTEMEL.
TectupoBanue B3aumozeicTsuss komnonentos C ¢ HUU.
Hactpoiika APl s pabGorst ¢ monmensto MU B UC.
Wnterpamus monenu MU B nH(pOpMAIMOHHYIO CUCTEMY C
BeO-uHTEpdErcom. Ontumuzanus B3aUMOJICVCTBUS
cucrembl ¢ UM st 0OpabOTKM JaHHBIX. ABTOMATH3AIHS
ousnec-miporeccoB ¢ momompbio UM B UC. TectupoBanue
mozenu M B peasibHoM Bpemenu B MIC.

Paszpnen 2. UHTErpanusi MCKyCCTBEHHOI0 MHTE/LJIEKTa B MH(POPMAILlMOHHbIE

CUCTEMBbI

120
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Tema 2.1. OcHOBBI
uHTrerpaunu MU B
HH(pOpPMAIIUOHHBIE
CHCTEMBI

Conep:xkanue

30

[IpoektupoBanue uHpoOpManmoHHOW cuctemMbl ¢ WM.
[Toctpoenne wmomenu HWC ¢ unrerpammeit WM.
TectupoBanue B3aumojericTBusa kommnonenros MC ¢ UNA.
Hacrtpoiika cBsizeit mexay Oazoii manmeix u MU B UC.
Ontummsanus  pabotet WU B crpyktype  UC.
Buzyanuzanus B3zaumojeictus snementos MC c¢ UU.
O6yuenne moxeneir UM mmst o6padotkm manueix B WC.
TectupoBanue Moxaenu MM Ha peanbHbix gaHHbIX HC.
Anann3 gangeix B UC ¢ momomesro MNU. Co3nanne otuera
no npousBoautenbHocTd UC ¢ MU, NHrerpanus monenei
U B unrepdeiic UC. Apromaruzanus nporeccoB B IC ¢
ucnoJibzoBanrem NMI.

Tema 2.2. UaTerpanus
HUU B Ou3Hec-
npoueccsl u
aBTOMAaTHU3AlUA

Conep:xkanue

30

AHanu3  OusHec-mipouieccoB s BHenpenus WU
MonenupoBanue OusHec-mporecca ¢ M. Omrummsarnust
cymecTBymomero 6usHec-nponecca ¢ MU. TectupoBanue
NN nns aBTromaruzanuu OusHec-onepanuid. [IpuMenenue
NUW nns nporHo3upoBaHWsS M aHAJIUTHKH B OH3HECE.
Paspabotka aBTOMaTu3upoBaHHbIX oOT4yeToB C UU.
Coznanue cuenapus MWW gna  ynpaeneHuss Ou3Hec-
npoueccamu. MHrerpanus MU B cucremy ynpasiieHus
npoekTaMu. ABToMaru3anus 3ajaa4d Ha ocHoBe M. Ananu3
pesynbTaToB padotel MU B 6usnece. [loctpoenue oryera o
BHenpenun WK B OumsHec-mpomecc. MoaepHuzamnus
Ou3Hec-TpolleccoB Ha OCHOBE aHaMTHKU V.

Tema 2.3. Anropurmbl
HUU nns odpadoTkn
AAHHBIX U IPUHATHSA
pelieHui

Conep:xanue

30

Peasmzanus  anmroputMa UMW s aHanm3a  JaHHBIX.
O6yuenune moaenu MU nns o6paboTku OONBIINX TaHHBIX.
IIpumenenne Meroza KiacTepU3alMyd JUId  aHAIU3a
JNaHHbIX. [IpuMeHeHue perpecCHOHHBIX METOJI0B ISt
npeackazanui. Bamupmamus momenu UM g ananuza
naHHbiX. Ontummzanus anroputmoB MW ansa ynydmenus
TOYHOCTH peLIEHH. [Ipumenenune METOJIOB
knaccuukanumu I aHanm3a  JgaHHBIX.  CpaBHEHHE
pa3nuuHbix anroputmoB MU Ha ogHOM HaOope MaHHBIX.
ABTOMaTH3anusl TNPUHATHS pemeHudl ¢ nomomsio HMU.
Brenpenue monenu MU B cucrteMy noanepKKu NpUHATHS
pemienuii. TectupoBanne anroputmMoB MW Ha peanbHBIX
JMaHHBIX. AHaANW3 TOYHOCTH U A((HEKTHUBHOCTH pEIICHUH,
npuHATbIX NN

Tema 2.4. ITHUYECKHE U
NMPaBoOBble ACNEKThI
nucnojan3osanusa UN

Conep:xanue

30

AHanmu3  KeWcoB — 3TMYecKUX  BompocoB B UH.
UccnenoBanue npaBoBbIX acleKTOB HcHoyib3oBanus MU B
OuzHece. AHanM3 pHUCKOB ucnojib3oBaHus WU B
MH(OPMALIMOHHBIX  CHCTEMaXx. Omnpenenenne  30H
OTBETCTBEHHOCTH Npu wucnons3oBanun HU. Pazpaborka
pexkomenganuii mo Oe3zomacHoctu UM B UC. Ornenka
npaBoBbix acnektoB BHeapenus MU B HC. Ilposenenue
aHajan3a KOH(UICHIINATBHOCTU JTAHHBIX npu
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ucnonp3oBanun MU. TectupoBanue cucrembl MU Ha
coOuo/ieHre TpaBOBbIX HOpM. Pa3paboTka otyera 110
COOJIIOJICHUIO 3aKOHOJATeNbCTBa Ipu BHeapeHun WM.
[Ipumenenne WU 1ns  MOHUTOpUHIA  COONIOACHMS
IIPABOBBIX HOpPM. MoJenupoBaHUE CHUCTEMbI 3allUTHI
naHHbix ¢ WM. OueHka BO3MOXHBIX IOCJIEICTBUN IpU
ommbkax B pabore 1.

Paznen 3. Pa3p360TKa NMpoOMIITOB AJISI HCKYCCTBCHHOI'0 UHTEC/LVIEKTA

120

Tema 3.1. OcHoBBI
CO3/1aHMsl IPOMTOB JIJIsI
HCKYCCTBEHHOT0
HHTE/IEKTA

Conep:xanue

40

Cozpanue npocToro mnpomrta st TekctoBol monenu WUU.
TectupoBanue  mpoMTa  Ha  TEHEpAIUMI0  TEKCTa.
OnTumuzanus CO3JaHHOIO NpoMTa Uil YJIy4IIEHHS
pe3dynpraTtoB. Pabora ¢ mapamerpaMu TNPOMTOB  JUIsS
JOCTH>KEHUS! KOHKPETHBIX 1eneil. CpaBHeHUE paboTHI ABYX
pa3HbIX TIPOMTOB Ha OJIHON 3amauye. TecTupoBaHue
IIPOMTOB C HUCIIOJIb30BAHUEM BapUalUil CTPYKTYp. AHaIU3
U HUCIpaBlieHHe OMMUOOK B mpomrte. M3ydeHue BIHUSHUS
JUIMHBI TpoMTa Ha pe3yiapTaT padorel MUM. Coznanue
CIIOHOTO MpOMTa MJig MyJbTuU3anadyHod moxenu WU.
Pabora ¢ npomTamu AJis pelleHHs aHATIUTHYECKUX 3a7ad.
Coznmanue mpomTa i ONHUCAaHUS CIIOXKHBIX — 3a1ad
(nanpumep, g aHanu3a AaHHbiX). Co3gaHue mpoMra AJis
reHepalyy TBOPYECKOro KoHTeHTa. HacTpoiika mpomTOB
st paboTel ¢ paznuuHbiMM  Tunamu MU (Tekcr,
U300pakeHHs, TOJ0C). AHamM3 paboOThl TPOMTOB C
KOHTEKCTOM U 0e3 KoHTekcTa. Pa3paboTka mpomra s
aBTOMAaTU3alUU IIPOLIECCOB c MIOMOILIBIO Hn.
OnTumu3zanus npoMTa Ha OCHOBe oOpaTHo# cBsizu oT M.

Tema 3.2. IIpomTsI 111
padoThI ¢ pa3IMYHBIMH
TUIAMU TaHHBIX

Conep:xanue

40

Coznanue mpomTa Isi OOpaOOTKM TEKCTOBBIX JTaHHBIX.
OnTumuzanuss NOpPoOMTOB sl paboTel € OOJBIIMMH
TEKCTOBbIMU JaHHbIMH. Co3JaHMe MpomTa I aHallu3a
TOHAJILHOCTHU TeKcTa. Pa3paboTka mpomTa JUisi reHepanun
TEXHUYECKON pAokyMmeHTanuu. Co3gaHue TIpoMTa JUIs
00paboTtkn wu300paxenuit. Pabora ¢ mnpoMramu s
reHepanuy u300pakeHuil mo omnucaHuto. Hacrtpoiika
IpoMTa JJsl YJAy4llIeHHs KayecTBa CreHEpHUPOBAHHBIX
n3o0pakeHni. ONTHUMM3ALKSA MPOMTOB JUI Pa3IMYHBIX
TUINIOB MyJbTUMeAHna (u3o0pakeHus, Buueo). Pa3paborka
IIPOMTa JUIsl TOJOCOBBIX accUCTEHTOB. Co3gaHMe MpoMTa
JUTSL YIIpaBJIEHUs YMHBIMU YCTPOICTBaMH 4epe3 rojI0COBbIE
KoMaHnpl. OnTtumuzanus nOpomMTa s yIydllEHUs
pacnio3HaBaHusi ~ peud.  PaspaboTka  mpomrta IS
ABTOMATHUYECKOW TPAHCKPHUOAIMK TOJI0Ca B TEKCT.

Tema 3.3.
OnruMu3anusa u
TeCTHPOBaHHE
NMPOMTOB

Conep:xkanue

40

TectupoBanue 3¢G(HEKTUBHOCTH MPOMTOB Ha PeaTbHBIX
nanHbiXx. CozmaHue oTdera IO pe3yibTataM paboThl
npoMToB. OnNTHUMH3AIMS IPOMTa HAa OCHOBE PE3yJbTaTOB
pabotet MU. TectupoBanue mnpoMTa ¢ BapHALUIMHU
cTpykTypbl. CpaBHeHue 5>(QQPEKTUBHOCTH MPOMTOB Ha
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pasHbIX 3amadax. PabGora ¢ mnpomramu i pelIeHUS
CIIOXKHBIX AaHAMTUYECKUX 3aj1ad. V3ydeHue BIHSHHS
rmapamMeTpoB IMpoMTa Ha KadecTBo padotel M. Viyumenne
TOYHOCTH MpoMTa Jjisi crienuduueckux 3amad. Pazpaborka
IPOMTA /1715l pabOThI C YyBCTBUTEIbHBIMH TAHHBIMHU.

[TpomexxyTounas arrectanus B popme audpepeHInpoBaHHOTO 3a4eTa

3. YCJIOBUSA PEAJIU3AIIAU TIPOTPAMMBI YUEBHOM NPAKTUKH

3.1. MatepuajibHO-TeXHUYECKOE obecnedeHHe YUeOHOi NPaKTUKH

KaOuneT nHPpOpMAIIMOHHBIX TEXHOJIOTHI B IPO(ECCUOHATLHON NeATEIbHOCTH,
Kabuner undopmaruxu, Jlabopatopuss uHQOpMAIMOHHBIX pecypcoB, MacTepckas
nporpaMMUpoOBaHus U 0a3 JaHHBIX, MacTtepckas OpraHu3allMd U TMPUHIUIIOB
NOCTPOEHUSA HWH(POPMALMOHHBIX CHUCTEM, OCHAIlEHHbIE B COOTBETCTBUU C
npunoxenueM 4 OITOII.

3.2. YueOHO-MeTOAMYECKOE OOecIeYeHne

3.2.1. OcHOBHBbIE IeYATHbIEC W/UJIHU YJIEKTPOHHbIEC U3IaAHUS

1. BoponoB, M. B. Cucrembl HCKyCCTBEHHOTO HHTEJUIEKTa : Y4YEOHHUK U
MPaKTUKYM JUJIsl CpeAHero npodeccruonansHoro oopasosanusi / M. B. Boponos, B. U.
[Tumenos, U. A. HeGaeB. — 2-e¢ 3., mepepad. n qon. — Mocksa : M3maTeascTBO
FOpaiit, 2025. — 268 c. — (Ilpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-
17699-5. — Texkcrt: anexktponHbIit // O0pa3oBatenbHas wiargopma FOpaiit [caliT]. —
URL.: https://urait.ru/bcode/580320

2. Umomeuknn, B. M. OCHOBBI HCHOJB30BaHUS W TIPOCKTHUPOBaHMS 0a3
JAHHBIX: Y4eOHMK ISl cpenHero mnpodeccuoHaapHoro ooOpazoBanust / B. M.

Nmomeuknn. — MockBa: M3pgarensctBo FOpant, 2025. — 213 c¢c. —
(ITpodeccuonanpaoe obpazoBanue). — ISBN 978-5-534-01283-5. — Tekcr:
anekTpoHHbIt //  OOpazoBarenbHas 1atdgopma IOpaiit [caiit]. — URL:

https://urait.ru/bcode/562514 (nata oopamenus: 27.03.2025).

3. CosetoB, b. S. NudbopmarmoHHble TEXHOJIOTHU: TEOPETUYECKUE OCHOBBI:
yueonuk misi CIIO / B. 4. Coseros, B. B. IlexanoBckuii. — Cankt-IlerepOypr:
Jlansp, 2021. — 444 c. — ISBN 978-5-8114-6920-8. — Texkcr: anexTponHsbiit // Jlanb:
3NIEKTPOHHO-OnOmoTeynas cuctema. — URL: https://e.lanbook.com/book/153674

4. CrankeBud, JI. A. nTennekryanbHble CUCTEMbI U TEXHOJOTHH: Y4eOHUK U
MPaKTUKYM JUIsl cpeaHero npodeccuonanbHoro oopazosanus / JI. A. CtankeBud. —
2-e¢ u3M., nepepad. u mon. — Mocksa: UznarensctBo Opaiit, 2025. — 478 c. —
(ITpodeccuonansnoe oOpazoBanue). — ISBN 978-5-534-20364-6. — Tekcr:
anekTpoHHbIt //  OOpazoBarenbHas 1atdopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/566524

5. CracpiminH, B. M. ba3pl JaHHBIX: TEXHOJOTHMU JOCTyNa: YYEOHUK IS
cpeanero npodeccruonanbHoro oopazoBanus / B. M. Craceimus, T. JI. CraceimmHa.
— 2-e u3n., ucnp. u gon. — Mockpa: U3narensctBo FOpaiit, 2025. — 164 ¢. —
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(ITpodeccuonanvuoe ob6pazoBanme). — ISBN 978-5-534-09888-4. — Tekcr:
anexkTpoHHbIt // OOpazoBarenbHas 1atdgopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/565153

6. Ctpyxkun, H. I1. ba3pl JaHHBIX: MPOCKTUPOBAHUE: YUYCOHHUK JJISi CPEIHETO
npodeccuonanbHoro oopazosanus / H. I1. Crpyxkun, B. B. I'omun. — Mocksa:
N3natensctBo FOpaiit, 2025. — 477 c. — (Ilpodeccuonanpuoe oOpazoBaHue). —
ISBN 978-5-534-11635-9. — Texct: anexkTpoHHsbIi / OOpazoBarenbHas miaTdopma
FOpaiit [caiiT]. — URL: https://urait.ru/bcode/566509

7. lepbak, A. B. Iloxnepxka U TECTUPOBAHHE NPOrPAMMHBIX MOIYJEH :
yu4eOHUK IJIs1 cpenHero mpodeccruoHanbHOro obpasoBanus / A. B. Illepbak. —
MockBa: WszmatensctBo IOpaiit, 2025. — 145 c¢. — (IIpodeccuonanshoe
obopazoBanne) — ISBN 978-5-534-19290-2. — Tekct: dNeKTpOHHBIN //
Oo0pa3zoBatenbHas miardopma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/580603

3.2.2. lonoJHUTEIbHbIe HCTOYHUKH (npU Heo6X00umocmu)

1. AMnunoroB, B. A. Teopernyeckue OCHOBBI aBTOMATU3UPOBAHHOIO

ynpasienus. Jlaboparopusiii mpaktukym / B. A. AMOuinoros. — 2-e u3i., crep. —
Cankr-IletepOypr: Jlanp, 2023. — 208 c. — ISBN 978-5-507-47251-2. — Tekcr:
NMEeKTpOHHBIN  //  JlaHb: 2nekTpoHHO-OuOnMoreyHas cucrema. —  URL:

https://e.lanbook.com/book/349967 (

2. bananos, A. H. ABromaTtuzanus, nudpoBu3anus 1 ONTUMHU3ALUS OU3HEC-
npoueccoB: |T-pemieHnss ¥ CTpaTeruu JUisli COBPEMEHHBIX KOMIIAHHUW: Y4YeOHOE
nocobue nis CIIO / A. H. bananoB. — Cankr-IletepOypr: Jlanb, 2024. — 48 ¢. —
ISBN 978-5-507-48740-0. — Tekct: osnekrpoHHbIA // JlaHb: 3IIEKTPOHHO-
oubmuoreunas cucrema. — URL.: https://e.lanbook.com/book/394535

3. benyruna, C. B. Pa3paGoTka mporpaMMHBIX MOJIyJieH MPOTPaAMMHOTO
oOecrieueHusi JJisi KOMIIBIOTEpHBIX cucTeM. llpukiaaHoe mnporpammupoBaHue /
C. B. benyruna. — 4-e u3n., crep. — Cankr-Ilerepoypr: Jlans, 2023. — 312 c. —
ISBN 978-5-507-46061-8. — Tekct: onexkrpoHHbld // JlaHb: 3JIEKTPOHHO-
ounbnmoreunas cuctema. — URL.: https://e.lanbook.com/book/296975

4. beccmepthbiit, . A. MHTenneKTyallbHbIe CUCTEMbI: YU€OHUK U MPAKTUKYM

JUIS CpeaHero npodeccoHanbsHOTO oOpa3oBaHMUs /
U. A. becemeptnsiii, A. b. Hyrymanosa, A. B. IlnatonoB. — 2-e u3n. — Mocksa:
N3narensctBo FOpaiit, 2025. — 250 c¢. — (Ilpodeccuonanpuoe odpazoBaHue). —

ISBN 978-5-534-20730-9. — Texkcr: anekTponHbIi // Obpa3oBarenbHas miaTdopma
FOpaiit [caiiT]. — URL.: https://urait.ru/bcode/558660

5. I'nupenko, U. I'. TexHosnorusi pa3pabOTKu MPOTrpaMMHOTO OOECHIECYEHUS:
y4eOHUK JJis1 cpelnHero mnpodeccuoHaibHoro odpaszoBanus / WM. I'. T'mupenxo,
®. @. [laBnos, JI. 0. denopoB. — 2-¢ wuszn., mepepadb. u jgon. — Mockaa:
N3natensctBo FOpaiit, 2025. — 248 c. — (Ilpodeccuonanpnoe oOpazoBaHue). —
ISBN 978-5-534-18131-9. — Texkcr: anextponHsbIit // Obpa3oBarenbHas miaTdopma
FOpaiir [caiiT]. — URL.: https://urait.ru/bcode/563151

6. Kymabosa, ®. T. CucremMHoe nporpamMmmupoBanue. Jlaboparopabie pabOTHI:
yaeonoe mocobue misi CIIO / @. T. XKymabosa. — 3-e¢ usn., crep. — CaHKT-
[lerepOypr: Jlans, 2025. — 208 c¢. — ISBN 978-5-507-52265-1. — Tekcr:
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NeKTpoHHbI  //  JlaHb:  anexkTpoHHO-OmMOmmoTeuHas cucrema. —  URL:
https://e.lanbook.com/book/445238

7. IBanoB, B. M. HHTemiekTyallbHbIE CHUCTEMBI: ydyeOHOE MocoOue s
cpeaHero mpodeccuoHanbHOro ob6paszoBanus / B. M. VBaHOoB; mojx Hay4YHOM
penakument A. H. Cecekuna. — Mocka: U3znarensctBo FOpaiit, 2025. — 88 ¢. —
(ITpodeccuonansuoe obOpazoanue). — ISBN 978-5-534-20852-8. — Tekcr:
MEeKTpoHHbIN //  OOpazoBarenbHas 1uiatgopma HOpaiir [caiit]. — URL:
https://urait.ru/bcode/558866 (mata oopamenus: 27.03.2025)

8. KpuBonocoBa, H. B. IIpoektupoBanme wu paszpaboTrka 0a3 HTaHHBIX:
npakTukyM: yaeobnoe mocobue / H. B. KpuBonocosa. — Cankrt-IlerepOypr: CIIOI'YT
uM. M.A. bonu-bpyesnua, 2021. — 89 c¢. — Tekct: snexTponHslii // JlaHs:
2JIEKTpOHHO-OMOIMoTeuHas cuctema. — URL: https://e.lanbook.com/book/279716

9. Kyapsisues, B. b. UnTennekryaibHble cCHCTEMBI: YI€OHUK U MPAKTUKYM JJIsI
cpeaHero npodeccuoHanbHOro o6pazoBanus / B. b. Kyapssue, O. O. ['acanos, A.
C. lloaxom3uH. — 2-e u3M., ucnp. u npon. — Mocksa: M3gatensctBo FOpaiit, 2025.
— 165 c¢. — (IIpodeccuonanbuoe obpazoBanue). — ISBN 978-5-534-12968-7. —
Tekcr: anextponnbit // OOpaszoBarenvHas 1iatdopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/566526

10. Murtskos, E. C. HckyccTBeHHBI MHTEIJIEKT M MAIIMHHOE O0y4YeHUe:
yaebHoe nocobue qis CIIO / E. C. Murskos, A. I'. llmenera, A. 1. JlagplHUH. —
Cankr-IletepOypr: Jlanp, 2025. — 252 ¢. — ISBN 978-5-507-51466-3. — Tekcr:
ANEKTPOHHBIN // JlaHb: »nexkTpoHHO-OMOMMOTEeuHas cuctema. —  URL:
https://e.lanbook.com/book/450830

11. CosetroB, b. . ba3sl gaHHbIX: Y4eOHUK [IJI1  CPEIHErO
npodeccuonansHoro oodpazosanus / b. S. Coseros, B. B. Llexanosckuii, B. JI.
YeproBckoi. — 4-e u3n., nepepad. u gon. — Mocksa: M3natensctBo FOpaiit, 2025.
— 403 c¢. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-18784-7. —
Tekcr: anextponnbit // OOpaszoBarenvHas tiatdopma FOpait [caiit]. — URL:
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3.3. O0mme TpeOOBaHMS K OPraHU3ANUM Y4eOHOM NPAKTUKH

VYyeOHasi mpakTUKa MPOBOAUTCA B Y4EOHO-TIPOM3BOJCTBEHHBIX MAaCTEPCKHX,
7abopaTopusaX U HMHBIX CTPYKTYPHBIX TOJAPA3JCNEHUsX  00pa30BaTEIBHOTO
yUpexAeHUs, TM00 B OpraHU3AIMIX B CIICIIHAIBHO 000PYI0BAHHBIX TOMEIICHHUIX Ha
OCHOBE JIOTOBOPOB MEXKJly OpraHu3alued, OCYUIECTBISIOWIEH IesATEIbHOCTh 110
o0pa3oBaTenbHOl MporpaMMe COOTBETCTBYromIero npoduisa (nanee — Ipodunbhas
opraHu3saiiys), 1 00pa3oBaTeIbHBIM YUPEKICHUEM.

Cpoku npoBeJieHHs] Y4eOHOM MPAaKTUKU YCTAHABIMBAIOTCA YHUBEPCUTETOM B
coorBerctBuM ¢ OIIOII mo cnenmansHOocTH 09.02.13 HHTerpamusi pemeHuin c
MIPUMEHEHUEM TEXHOJIOTUH HCKYCCTBEHHOT'O MHTEJIICKTA.

VYyeOHast mpakTUKa peam3yroTcss B (opMe MPaKTUYECKOW IMOJATOTOBKH U
MPOBOJISITCSL HETPEPHIBHO KOHIICHTPUPOBAHHO.

3.4 KanpoBoe odecnieyeHne npouecca yueOHOH NPaKTUKHU

VYyeOHast mpakTUKa MPOBOJUTCS MACTepaMU MPOU3BOJICTBEHHOTO OOyUEHHUsS U
() mpenoaBaTeNs MU JUCITUTUINH TPOo(heCCUOHATBHOTO IUKJIA.
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4. KOHTPOJIb

n

OIIEHKA

MPOU3BOJICTBEHHOMN NPAKTUKH

PE3YJbTATOB

OCBOEHUA

Nupexc Kox IK, OK OcHOBHbBIE NOKA3aTeJIU OLIEHKH DopMBbI U METOIbI
T11 ’ pe3yJbTara KOHTPOJISA M OLIEHKH
VI1.01.01 [IK.1.1 —TIK.1.7 | Bemonnen c6op u npenoOpaboTka Otuer 1o npaxkTuke,
OK.01 - OK.09 JIAHHBIX U3 OTKPBITHIX HUCTOYHUKOB BKJIIOUAIOIIHI aHAIN3
JUTS 3371a4 MAlTMHHOTO 00y4eHusl. BBITTOJIHEHHBIX 3aJJaHUN
Brimonnena pa3paboTka mpoCcThIX U TIOJTyYEHHBIX
IPOTPAMMHBIX MOZYJIEH JJIs aHaIu3a | Pe3yJbTaToB; THEBHHUK
JAHHBIX C UCIIOJIb30BAHUEM MPAKTUKHU C OMTUCAHHEM
oubsimotrek Python (Pandas, NumPy), | mpoxenanHoit paboThI,
0a30BbIX MOJIeNIeil MAIIMHHOTO aTTeCTallMOHHBIN JIUCT;
oOyueHus (JIMHEHHAs perpeccus, OT3BIB-XapaKTEPUCTUKA
JIEPEBO PEUICHUIT) ISl pealIbHbIX C MecTa MPaKTUKH,
3a/1a4 BU3yajau3alus JaHHbIX U OPOAYKT (JOKYMEHT)
pe3ynbraToB padboTel Moaenei U ¢ TOJITBEPKIAFOIITAN
ucnons3oBanuem Matplotlib, pUOOpeTeHUE
UHTETpaIys npeao0y4yeHHOW MOIETTH | MPAKTUYECKOTO OIBITHI,
MAIIMHHOTO O0YYEHHUs B TIPOCTOE MOJYYEHHOTO Ha
MobuibHOE mpuioxenue (Android IPaKTHKE
Studio), pa3paboTka mpoOTOTHIA
MOOUIIBHOTO MPHIIOKEHHUS C
anementamu MU (manpumep,
pacro3HaBaHUe OOBEKTOB).
BeimonHeHo HanycaHue U 0TiaIKa
IOHUT-TECTOB JIJIsl IPOTrPaMMHBIX
MOJyJIEH, peain30BaHHbIX B M-
cucTeMax.
Brimonnena pabota ¢ cucremamMu
koHTpouist Bepeuid (Git, GitHub) st
yIIpaBJICHUS TIPOCKTAMH,
KOHTeWHepu3anus npocteix M-
MIPUIJIOKEHUN C UCIIOJIB30BAaHUEM
Docker.
BeimonHeHO BHEIpEHNE U OTIIAAKa
CI/CD nporeccoB mist
ABTOMATH3UPOBAHHOTO TECTHPOBAHUSI.
I1I1.02.01 [1K.2.1 —IIK.2.5 | BeinonaHeHa yCcTaHOBKA U HACTpOIKa Otuer no npaxkTuke,
OK.01 - OK.09 CUCTEM YIpaBlieHUs 6a3aMH TaHHBIX BKJIIOYAIOLIUI aHAU3

(CYBM), HacTpoiika KIMEHTCKOTO
MIPOTrpaMMHOTO 00eCTICUeHUS TSt
paboThl ¢ 6a3aMu TaHHBIX, pa3paboTKa
XpaHUMBIX TIPOIIETyDP, TPUTTEPOB U
MH/IEKCOB JUIsl ONTUMU3AIUHN pabOThI
bJl, opranuzanus 3auThl JaHHBIX U
HacTpoiika mudpoBanus B 6azax
JTAHHBIX, pa0d0Ta ¢ BEKTOPHBIMHU
0a3aMu JaHHBIX U peau3anus NouckKa
Onmxalumx cocenel, MHTErpaLus
0a3bl TaHHBIX C MPUIOKEHUSIMH U

BBITIOJIHEHHBIX 33JJaHUI
Y TIOTyYEHHBIX
pe3yIabTaTOB; JTHEBHUK
MPAKTHKHU C OTIMCAHUEM
poJIeIaHHON PaboTHI;
aTTeCTaIlMOHHEIHN JIHCT;
OT3bIB-XapaKTEPUCTUKA
C MECTa MPAKTUKH,
MPOJIYKT (JOKYMEHT)
MOJITBEPK TAFO LU
npuoOpeTeHue
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HACTpOWKa HHTEPPEHCOB I
MOJIb30BaTENEN.

BeimonaeHo co3nanue u
MPOEKTUPOBAHKE 0a3bl TAHHBIX,
yIIpaBJICHUE TOCTYIIOM U HACTPOHKa
IpaB MOJIb30BATENEH, pe3epPBHOE
KOIIMPOBAHUE M BOCCTAHOBIICHHE 0a3
JTAaHHBIX.

BeimoiHeH MOHUTOPUHT U
IPOTOKOJIMPOBaHKE COOBITHI B padoTe
0a3 JaHHBIX.

IMPAKTUYCCKOI'0 OIIBITHI,
IMMOJIY4YCHHOI'O Ha
ITPAKTHUKE

I111.03.01

ITK.3.1 —TIK.3.6
OK 01 -OK 09

BrinosHeH ananus npuMepoB
ucnosb3oBanus MU B peasibHBIX
cucreMax (BBenenue B U u
MalIMHHOE 00y4YeHHE), aHAIIN3
ATUYECKUX U MPABOBBIX aCIIEKTOB
npumenenus: M B 3aaHHBIX
CLICHApHSIX.

BerlnonHeHa noAroToBKa 1ataceToB
Juist o0yuenust moaeneit MU (uucrka,
HOpMaJIU3alusl, ayTMEHTALIMS
JTAaHHBIX ), UHTETpaLys 00y4eHHON
monenu MU B undopmannonuyro
cucreMy ¢ ucnoib3oBanuem AP,
pa3paboTKa pemeHui s
aBTOMAaTH3aIMKi OU3HEC-TIPOIECCOB C
npumenenuem MM, nacrpoiika
IIPOMTOB /17151 0OpaOOTKHU TEKCTOB,
M300paXEHUI U YUCIOBBIX JaHHBIX.
BrinonaeHo 00y4ueHue moaenei
KJIacCHU(UKAIIMU HA OCHOBE TOTOBBIX
anropuT™MoB (Hanpumep, SVM,
Random Forest), moctpoenue
perpeccuoHHbIx Moaeneit U1 u nx
oOydeHre Ha pealbHbBIX TaHHBIX,
co3aHue 0a30BBIX MPOMTOB IS
B3aUMOJICHCTBUS C SI3BIKOBBIMU
mozaensamu MU, tectuposanue u
ONTUMU3ALMS TIPOMTOB IS
MOBBILIEHHS TOYHOCTH oTBeTa M.

Otuer 1o npaxkTuke,
BKJIIOYAIOIIUI aHaIN3
BBITNIOJTHEHHBIX 3a/laHui
U MOJIy4EHHBIX
Pe3yJIbTaTOB; JHEBHUK
HPaKTUKU C OIICAaHUEM
MpoJIeTIaHHOM padOoTHI;
aTTeCTAllMOHHBIH JIUCT;
OT3bIB-XapaKTEPUCTHKA
C MeCTa MPaKTHKH,
OPOAYKT (OKYMEHT)
HOJTBEPIKIA0IIUN
npuodpereHue
HPaKTUYECKOI'O OIBITHI,
IOJIy4YEHHOTO Ha
IPaKTHKE
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