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1. OOmias xapakTepucTuka padodeii mporpaMMbl mpohecCuOHATHLHOTO MOTYJIS
1.1. enp u nmanupyemMbie pe3yJIbTaTbl OCBOCHUS MPOGECCHOHATBHOTO MOTYJIS

B pesynbrare u3ydeHus MpoPECCHOHAIBHOTO MOJIYJS CTYACHT JOJDKEH OCBOUTH
OCHOBHOW BHJ JesTenbHOCTH «Pa3paboTka koma st oOydeHHs] WCKYyCCTBEHHOTO
WHTEJUICKTa» W COOTBETCTBYIONIME €My OOIHMe KOMIIETEHIIMA U MPOodeCcCHOHATHHBIC

KOMIICTCHIINHN:

I.1.1.

[lepeueHb 00X KOMIIETEHIINI

Kon OOu1re KOMIEeTeHINH

OK 01 BriOupate cmocoObl  pemieHus 3amad  MpodeCCUOHATBHOM — JESTEIHHOCTH
IIPUMEHUTENIBHO K Pa3IMYHBIM KOHTEKCTAM

OK 02 Hcnonbs30BaTh COBPEMEHHBIE CPEACTBA IIOMCKA, aHalW3a M HMHTEPIPETalnd
uHpoOpMaLuu, W HMHOOPMAIMOHHBIE TEXHOJOTUU JUIS BBIMOJHEHHUS 3aj1ad
podheCCHOHATBHON ACATSITEHOCTH

OK 03 [InaHupoBaTh U peaIM30BHIBATH COOCTBEHHOE NMPO(ECCHOHAIBHOE M JIMYHOCTHOE
pa3BUTHE, NPEANPUHUMATEIBCKYIO JAEATENBHOCTh B MPOQeccuoHaIbHOR cdepe,
UCIIOJIb30BaTh 3HAHMA IO IMPAaBOBOM M (PMHAHCOBOW I'PAMOTHOCTH B Pa3IMYHBIX
KU3HEHHBIX CUTYalUsAX

OK 04 Db deKTHBHO B3aUMOICHCTBOBATE M pa00OTATh B KOJUIEKTHBE U KOMaHC

OK 05 OcymiecTBIATh YCTHYIO U TUCbMEHHY0 KOMMYHHUKALIMIO HAa TOCY1apCTBEHHOM SI3BIKE
Poccuiickoit @enepannu ¢ y4eToM OCOOCHHOCTEH COIMAIBHOTO M KYJIBTYPHOTO
KOHTEKCTa

OK 06 [IposBIATE rpaXAaHCKO-NATPUOTUYECKYIO ITO3ULIHIO, IEMOHCTPUPOBATH OCO3HAHHOE
IOBEJICHUE HA OCHOBE TPAJAMLMOHHBIX POCCHUMCKUX JTyXOBHO-HPAaBCTBEHHbIX
LIEHHOCTEH, B TOM YHCJI€ C YYE€TOM TapMOHHM3alMU MEXHAIMOHAJIbHBIX U
MEXPEJIUTHO3HBIX OTHOIIEHUH, MPUMEHATh CTAaHAAPTHl AHTUKOPPYILMOHHOIO
NIOBE/ICHUS

OK 07 ConelicTBOBaTh  COXPAHEHMIO  OKpYXKamolleil  cpeabl, pecypcocOepexeHuIo,
OPUMEHATh 3HAaHUA 00 W3MEHEHWH KIUMara, MPUHIUNBI  OepeXIIMBOTO
POM3BOJICTBA, 3P(PEKTUBHO AEUCTBOBAThH B UPE3BbIYAMHBIX CUTYALUIX

OK 08 Hcnonp3oBaTh cpeacTBa (U3NMUECKON KYyJIbTYphl JJII COXPAaHEHUS M YKpEIUICHUs
3I0pOBbsl B Ipolecce NpOoPecCHOHATbHON JEATETbHOCTH W MOZJAEpKaHHS
HE00X0MMOro ypoBHs (hU3HYECKOM MOATOTOBIEHHOCTH

OK 09 [Tonp30BaThecs MpodeccHOHANbHOM JOKyMEHTAlle Ha TOCYAapCTBEHHOM H
MHOCTPAHHOM $I3bIKaX

1.1.2. Ilepeuens npodeccuoHaTbHBIX KOMITETEHIIUN
Kon [TpodeccronanbHble KOMIETEHLIUT

B/1 Pa3paboTka koaa 11 00y4eHHs UCKYCCTBEHHOI'O MHTEIICKTa

K 1.1 ®opMUpOBaTh ANTOPUTMBI pa3pabOTKU MPOTPAMMHBIX MOJyJIe B COOTBETCTBUU C
TEXHUYECKUM 3aJ]aHUEM

K 1.2 Pa3pabatpiBaTh MporpaMMHbBIE MOIYJIM B COOTBETCTBHH C TEXHUYECKHUM 3aJaHUEM.

I1K 1.3 OdopmiIATh TPOTrpaMMHBIN KOJI B COOTBETCTBHH C TEXHUUYECKUM 3a/IaHHEM.

I[IK 1.4 Hcnonp30oBath cUCTEMY KOHTPOJS BEPCHUd MNPOrPaMMHOTO KOJa C Y4YETOM
o0ecrieyeHHs: BO3MOYKHOCTH OpTaHU3alMU IPYNIIOBOM pa3paboTKu.

K 1.5 BrinonuaTs OTJIAJIKY MPOTPaMMHBIX MOJyJIei c HCMOJIb30BAHUEM
CHEMAIM3UPOBAHHBIX IPOrPAMMHBIX CPECTB.

IIK 1.6 BeIoaHATS TECTHPOBAHUE MPOTPAMMHOTO KOJa.

MK 1.7 CoCTaBJISATh TECTOBBIC CIICHAPHH.




1.1.4. B pe3ynbTaTe 0cBO€HUS NMPOGECCUOHATBHOTO MOYJISI CTYICHT JTOJKEH:

Nmets
MPaKTUYECKUI
OTIBIT

Pa3pabotku, onTMMH3aMKU U TECTUPOBaHUS alroputMoB uist M -iporpamm;
Hcnonp3oBanusi OMOIMOTEK W HMHCTPYMEHTOB Uil pabOThI C alrOpuTMaMu H
nanHbeiMu (Pandas, NumPy, Scikit-learn);

[TpuMeHeHHsT CTPYKTYp HNaHHBIX (AepeBbs, rpadbl, CIOUCKH) JUIA pear3aliu
AITOPUTMOB;

Pazpabotkn  momynbHbix ~ MU-cuctem, COOTBETCTBYIOIIUX  TPeOOBaHHIM
MIPOU3BOIUTEIILHOCTH U O€30MMaCHOCTH;

Bueapenust paspabortanHbix MHW-monysneir B KOMIUIGKCHBIE TPOTPaMMHBIC
CUCTEMBI;

OnTtuMu3anuu Kojga W paboTel ¢ wHTepdercaMu Ui B3aUMOICHCTBHS MEXITY
MOJTYJISIMH;

OdopmiteHus1, TOKYMEHTUPOBAHUS M CTPYKTYPUPOBAHUSI KOJA JUIS TTOCIIEAYIOICH
MOJITICPIKKH;

Hcnonp30BaHus MHCTPYMEHTOB CTaTHMYECKOTO aHalM3a KOAa JUISl BBISBIICHHUS
OIIMOOK U yJIyYIIICHUS KAa4eCTBa;

PaboThI ¢ cucTeMaMu TOKyMEHTHpOBaHUS Koja (Hanmpumep, Doxygen, Sphinx);
YrpaBieHus MPOEKTaMU C HCIoNb3oBaHueM (it I opraHU3aluud KOMaHIHOU
paboTHI;

Paspemiennst KOHQIUKTOB NpHU CIAMSHUM BETOK M Hcmoiib3oBaHus pull request s
pELICeH3UPOBaHUS KOJIa;

Hactpoiiku mpomeccoB CI/CD st aBTOMAaTHYECKOTO TECTHPOBAHUS U
pa3BepTHIBAHUS KOJIA;

OTagku MporpaMMHBIX MOJIYJICH C UCTIOIB30BAHUEM ITOIIATOBOM MTPOBEPKU;
[TpuMeHeHHs METOOB JIOTUPOBAHUS U IPOPHITNPOBAHHSI TPOU3BOIUTEIIEHOCTH;
Hcnons30BaHus CHIEIUATBHBIX CPEJICTB IS OTIAJKH MHOTOITIOTOYHBIX MPOTPAMM;
Harmcanwusi FOHUT-TECTOB /IS TPOBEPOK OTIAEITBHBIX (DYHKIIMH M MOTYJICH;
Coznanust aBTOMaTU3UPOBAHHBIX TECTOB JIJISI HHTETPAIIMOHHBIX MPOBEPOK;

Pa6otsr ¢ CI/CD naiinnaitnaMu JuTsi aBTOMAaTH3allUA TECTUPOBAHUS;
[TpoekTupoBaHMsI TECTOBBIX CIIEHApWEB, BKJIIOYAsl MOTPAHUYHBIC W HETAaTHUBHBIC
CIICHAPHH;

Hcnonp30oBanus 11a0JIOHOB JIJIs HAITMCAHHS TECT-KEMCOB;

ABTOMAaTHU3aIMH CO3/IaHUS M BBITIOJIHEHUS TECTOBBIX CIICHAPHEB;

IIposedenus noanozo yukia mecmupoganusi ML-komnonenma, *

Co30anus u omaaoKu asmomMamu3upoO8aAHHO20 MeCMOoB020 OKPYHCceHUs:, *
Komanonoii pabomer nao UH-npoexmom ¢ npumenenuem Git u CI/CD; *
Dopmuposanusi 0amacemos u3 HeCKOIbKUX UCMOYHUKOS OAHHBIX, OYEHKU UX
Kauecmea u ycmpaueHus npooiem ooyuarowell 8b100pKu, *

Paszpabomxu u asmomamuzayuu nainnaiinos npedoopabomxku OaHHbIX, 00yYeHUs.
U OYeHKU MoOenell MAUUHHO20 00yYeHUs. *

VYMeThb

AHanM3upoBaTh TEXHUYECKUE 3aJaHUSI U BBISBIISATH TPEOOBAaHUS K aJIrOpUTMaM;
[IpuMeHATh METO/IbI AITOPUTMUBALINY JAJIs1 PEIICHUS 3a]]a4 POTPaMMUPOBAHNS;
Pa3pabarbiBaTh onTUMaIBHBIC AITOPUTMBI JIJIs1 PEIIeHHs 3a1a4 B oonactu MU;
Peanu3oBpiBaTh MporpaMMHBIE MOAYJIM HAa OCHOBE TPEOOBAHUN TEXHHUYECKOTO
3a/1aHus;

IIrcaTp YUCTHIN, TOHATHBINA U MOAAEPKUBAEMBIN KOI;

Hcnonp3oBath craHmapTHbie OMOMMOTEKH W (PpeWMBOpPKH IS YCKOPEHUS
pa3paboTKu;

OdopmMIsATh KO B COOTBETCTBUU C MPUHATHIMU CTaHAAPTaAMH U TPeOOBAHUSIMU;
JlokyMeHTHpOBaTh pa3paboTaHHBIN MPOrPaMMHBIN KO/I.

[TpumeHsTh coryameHusi 0 HAMMEHOBAaHUSAX MEPEMEHHBIX, (PYHKIHUNA U KIaccoB
(manpumep, PEP8 miis Python);




PaboTtate ¢ cuctemamMu KOHTpOJI Bepcuil i ympasieHus npoektamu (Git,
GitLab);

Opranu3oBbIBaTh COBMECTHYIO pa0dOTy HaJl IPOEKTOM 4Yepe3 BETKU pa3padOTKH U
CIIMSHUE U3MCHCHU;

Paspemate KOHOIUKTHI IPU CIUSHUU KOJA;

Quxcuposamsv 6 Git epcuu damacemos u 0OY4eHHbIX MOOeiell, OMKAMbl8ams
nauniaiy K cmabuibHOMy COCMOSHUIO Npu 0OHApydsceHuu 6aza uiu dezpadayuu
Kauecmea npeockazanuul,; *

Hcnonb30BaTh HHCTPYMEHTHI AJIs1 OTIAAKH MPOTPAMMHOTO KOJA;

W neHTudUImpoBaTh ¥ UCIPABIISATH OMIUOKH B IPOTPaAMME;

[TpuMeHsITh METOIbI IOTUPOBAHUS IS aHAIHM3a BBIIIOJIHEHUS IPOrPaMM;
[lpoBomuTh  pa3iuW4HbIE  BHABl  TECTUPOBAHHUS (FOHUT-TECTHPOBAHHE,
WHTETPAIIOHHOE TeCTUPOBAHUE);

Ilpoekmuposamov 1onum-mecmol 011 QYHKYul npedobpabomxku u pacuéma
Mempuk; *

Pa3zpabaTpiBaTh TECTOBBIC CIIEHAPWUHU ISl TPOBEPKH KOPPEKTHOCTH PabOTHI
IIPOrpaMMHBIX MOZYJIEH;

Coz0aseamv yeKk-1ucmovl U mMecm-Kelcbl Ha OCHO8e MpeboB8aHull K MOYHOCMU U
yemouuusocmu mooenu,; *

ABTOMaTH3WPOBATH TECTHPOBAHHUE MPOTPAMMHOTO 00SCIICUCHHS,

Iucamv napamempuzosanuvie mecmol, HACMPAUBAMb NOPO2OBbIE VCI0GUS
«npotider/ne npotioeny, ecmpausamo mecmol 6 ClI/CD-natinnatin™*

OnpenensTh KpUTHYECKHUE CLEHAPUH PAOOTHI CHCTEMBI, KOTOpPHIE HEOOXOIMMO
MIPOTECTHPOBATH;

Pa3pabartbiBaTh MoIaroBbie TECTOBBIE CIICHAPUU HA OCHOBE TPeOOBAHUM;
O1eHUBaTh TIOKPHITHE TECTOB U UX COOTBETCTBUE TEXHUICCKOMY 3aJ[aHHIO;
Dopmuposams O0amacemvl U3 HECKONbKUX UCMOYHUKOS OAHHBIX, GbIAGNAMb
NPONYCKU, 6b10POCHI, HeCOANAHCUPOBAHHOCIb KIACCO8 U Opyaue npodiembl
obyuaroueti 8b100pKU, *

IIpoekmuposamov u asmomamuzuposams NAUNIAUH NPedoOPAdbOMKU OAHHBIX OJis
3a0a4 MAWUHHo20 0Oyyenus. *

3HaTh

OCHOBHBIE METO/IbI U MOAXO/bl K IIOCTPOCHUIO aJITOPUTMOB (KaIHbIE aITOPUTMBI,
JUHAMUYECKOE MPOrpaMMHUPOBAHNE, PEKYPCUBHBIE TTOAXO/IbI);

[Tpunummne 3pPexTuBHOM 00pabOTKU JaHHBIX;

SI3pIKM IPOrpaMMUPOBaHUS, TPUMEHsIeMbIe s pa3paboTku anroputmos (Python,
CH#, Java);

[TpuHIUIBI MOAYJIBHOTO MPOrPAMMHPOBAHUS;

S3pIku porpamMmMupoBaHus s pa3padotku moxayieit (Python, C#, Java);
Cranpapthele ¢peiiMBopku u Oubmuoreku s pabotel ¢ MU (TensorFlow,
PyTorch, Keras);

Ocnosnble npuHIUIEl yucToro koaa (Clean Code);

CranmapThl ¥ IPAaKTUKU JOKYMEHTHPOBAHHS IIPOTPAMMHOTO 00eCTIeUeHS,
WHCTpyMEHTHI 17151 aBTOMAaTUYeCKOi MPOBEpKU KadecTBa Koja (Hampumep, PyLint,
ESLint);

[TpuHIUIB pabOTHI pactpeeIeHHBIX CUCTEM KOHTPOJIS BEPCUA;

OcHoBHble KOMaHbI 1 onepauuu B Git (commit, pull, push, merge);

Mertoab! pa3penieHns KOHQIUKTOB B X0O€ IPYNIIOBON pa3paboTKH;

[TpuHIUIIBEI paOOTHI OTIIAYNKOB M JIOTHPOBAHUS;

CriocoObI BBIBIICHHS OIIMOOK B MporpaMme (0TJIajKa 1o 1aram, TOYKd OCTaHOBA);
NuctpymenTs! 1yt otnaaku koaa (Hanpumep, PyCharm, Visual Studio Debugger);
[TpuHIUIBI TECTUPOBAHUS IPOTPAMMHOTO OOecieueHHMs;

Mertoap! n moaxonapl k Hanmcanuio TecToB (Test-Driven Development, Behavior-
Driven Development);




WHCTpyMEHTHI 1715 TecTHpoBaHus porpaMmuoro koaa (PyTest, JUnit, Selenium);
OCHOBBHI TeCT-AM3aifHa U METOJIbI Pa3pa00TKH TECTOBBIX CIICHAPHEB;

[IpuHIMIBI ~ TPOEKTHPOBAHWS  CIeHapueB  Ans  (PYHKIMOHAIBHOTO U
HE(PYHKIIMOHATHHOTO TECTHPOBAHUS;

MeToIpI COCTaBIIEHUS TECT-KEMCOB IJIsI Pa3HBIX THIIOB TECTHPOBAHUS;

Cneyughuxy obvexma mecmupo8anus. 8epoSMHOCMHYI0 npupoody mooeneu MU,
8U0bl  Opeligha OAHHBIX, UCMOYHUKU HEOeMEePMUHUPOBAHHOCMU, MempUuKu
Kayecmea mooenell U ux epanudnvle caydau,; *

Memoovr u  yposuu mecmuposanus HH-cucmem: 1OHUM-mMecmuposanue
nauniaiuHo8 0opabomku OawHvlx, unmezpayuonnoe mecmuposanue APl u ETL,
pezpeccuoHnoe  mecmuposanue — MOYHOCMU  Moodelell,  COCMA3AMeNbHOe
mecmuposanue, MmexHuKu 8arudayuy cxem U KOHCUCMEHMHOCMU OaHHbIX, *
Hucmpymenmapuii aemomamuzayuu u ungpacmpykmypy: Git u Data Version
Control ona moodenen u oamacemos, CIl/CD-nauniaunvl ¢ aemomamudeckum
3anycKoM mecmos, KowmeuHepuzayuio, Jao2uposanue u mouumopune ML-
cepsucos, *

Memoovl ¢hopmuposanus oamacemos u3 HeCKONbKUX UCMOYHUKOS OAHHBIX U
Kpumepuu oyeHKu kavecmea ooyuaroujeli 8b100pxu, *

Hasnavenue u cmpykmypy nainiainog npedoopabomxu OaHHbIX, 00yYeHUs,
OUEHKU U NPUMEHEHUSL MOOelell MAUUHHO20 00y4eHus. ™

1.2. KonruecTBoO 4acoB, OTBOAMMOE Ha OCBOCHHUE MPO(HEeCCHOHATFHOTO MOTYJIS

Bcero gacos 810, B Tom uncie B hopMe MpakTUUECKON MOATOTOBKU 660 vac.
N3 nux Ha ocBoenue MJIK 546 yac.
B TOM UYHCIIE caMocToATeNbHas padora 10 yac.
[IpakTuku, B TOM yncie yuebnast 108 yac.
MPOU3BOJICTBEHHAs (110 MPOUIIIO crieruaibHOCTH) 144 yac.

DK3aMeH 1o Moayiro 12 ygac.



2. CtpykTypa u conepkanue npohecCuoHaIbHOTO MOIYJIsS

2.1.Ct

YKTypa npoheCCHOHATBHOT0 MOy IS

O06Bem mpodeccoHaTbHOTO MOYJIA, aK. Yac.

PaboTa cTyieHTOB BO B3aMMOICHCTBHH C MPETOAaBaTEIEM

0 Camocro
CymmapH 228 eJbHa
& ATeIbHAs
Komet HaumenoBanus pasnenon BIli 00BEM —g § e O6yuenune no MK IIpakTHKH pabota
KOMIIETCH mE O B TOM YHCJIE
- po(heCcCHOHATTLHOTO MOIYJIS HaArpy3KH, . B &
i == [pomexy
Tac. & & & | Beero naboparopubie u | KypcoBsie
m = TOYHAS IIpousBoac
MIPAKTUYECKHE MPOEKTHl | YueOHas
aTTecTanu . TBEHHAas
. 3aHATUH (paboThI)

1 2 3 4 5 6 7 8 9 10 11
OK 01-OK | Pazgen 1. PazpaboTtka
09 MPOrPaMMHBIX MOJTyJIeH B
K 1.1- CHUCTEMax UCKYCCTBEHHOTO 246 184 206 12 118 30 36 - 4
K 1.4 WHTEIJIEKTa
OK 01-OK | Paznen 2. PazpaboTka MOOMIBHBIX
09 MPUJIOKEHUH € TOIIEPKKON
MK 1.1- HCKYCCTBEHHOT'O MHTEJIJIEKTa 192 160 156 - 124 . 36 - .
K 1.4
OK 01-OK | Pa3nen 3. TectupoBanue
09 IIPOrpaMMHBIX MOAYJIEH
K 1 4- 216 160 174 18 124 - 36 - 6
K 1.7
OK 01-OK | IIpon3BoacTBeHHas MpakTUKa (110
09 POGUITIO CIICTIHATEHOCTH)
K 1.1- 144 144 144
K 1.7

DK3aMeH 10 MOJTYJIIO 12 12 12 12
Bcero: 810 660 536 42 366 30 108 144 10




2.2. TemaTu4eckuil TUIaH U cofiepKanre MPoecCHOHATEHOTO MOTYJIS

HaumenoBanue pasnenos

Conepxanue yueOHOTO MaTepuaa,

poecCHOHATEHOTO MOTY IS Ob6beM
(TIM), MesK THCLHITHHADHBIX 1a00paTOPHBIE U TIPAKTUICCKUE 3aHATHS, CAMOCTOATENIbHAs padoTa CTyICHTOB, KypCOBast MPOEKT HACOR
(pabota)
kypcoB (MJIK) u Tem
1 2 3
Paznen 1 «Pa3paboTka nporpaMMHbIX MO/1YJI€il B CHCTEMAX MCKYCCTBEHHOT0 MHTEJLJIEKTAa» 246
MJIK 01.01. Pa3zpaGoTka nporpaMMHBbIX MOAYJIel B CHCTeMAaX HCKYCCTBEHHOI0 HHTEJLJIEKTA 210
Pa3znen 1. UcKycCTBEHHBIH MHTE/UIEKT U AHAJH3 JAHHBIX 50
Tema 1.1. BBenenue B Conep:xkanue 26
HCKYCCTBEHHBIH HHTEJLIEKT | 1. Mcropus u aBomonus uckycctBeHHoro natesmiekra (). Krrouesvie smanvt pazsumus: sxcnepmioie )
M ero HanmpaBJIeHUsI cucmembl, MauurHoe oby4eHue, 21yO0oKoe obyueHue u 2enepamusivie mooenu™
2. OcHosnbie HanpaBienus U : mammuanoe 00y4yeHue, rmybokoe oOydeHue, HeMpoHHbIe ceTH. Omauyus 5
MeHCOY aHATUMU4eCKUMU, NPOSHO3HbIMU U 2eHepamugHblmu 3a0adamu MH*
3. [Ipumepsr ycnentHoro npuMmeHeHust UM B peanbHBIX 3a/1auax: pacro3HaBaHUE U300paKeHHMH, )
00paboTKa €CTECTBEHHOIO SI3bIKA, CUCTEMBI PEKOMEH JAIIHH.
4. DTUYeCcKre BOIIPOCHI U BBI30BHI, CBsI3aHHBIC ¢ pa3ButHeM UU. Pucku npeoszsmocmu 0anmbiXx,
HEenpo3payHOCmU al2opummos, HapyueHusi KOHOUOEeHYUATbHOCMU U OMBEeMCMEEeHHOCMU 2
paszpabomuuxa™
B Tom umnciie npakTHYECKUX M J1a00PATOPHBIX 3aHATHI 18
1. [TpakTHYecKoe 3aHATHE «AHAIN3 TPUMEPOB YCIICITHBIX pelIeHu Ha ocHoBe My 8
2. Ilpaktraeckoe 3anstue «Co3nanne 6a3oBor Moaenn MM miis kinaccudukanuy JaHHBIX) 8
3. llpakmuueckoe 3auamue «Pazpabomka xonyenyuu UH-cepsuca 011 peuienus npukiaorou 3adauuy* 2
Tema 1.2. Metoanl coopa u | Conep:kaHue 24
npeaodopadoTKM JAHHBIX 1. BaxxHocTh kauecTBa AaHHbIX 1 U-moneneit. Bausnue penpezenmamugHocmu, noJHOMblL U 5
AKMYanbHOCMU OAHHbIX HA pe3yibmam ooyuenus™
2. Metonasl cOopa maHHbIX: BeO-ckpanuHr, API, 6a3b1 naHHbBIX. [Ipasosvle oepanuyenus, iuyeH3uu u )
mpeb08arUsl K XPAHEHUIO NOJYHeHHbIX OaHHbIX *
3. MeTtoas! mpe1odpaboTKy JaHHBIX: OUMCTKA JAHHBIX, HOpMalu3alus, KOAUPOBAHUE KaTerOPUAIbHBIX )
JIAHHBIX, paboTa ¢ MPOIyCKaMH M BRIOpOCaMH.
4. [MoaroroBka naHHBIX 1715 00yueHus moaeneid UW. Pazdenenue ebloopxu, barancuposra Kiaccos u ’
O0OKYMEeHmMUuposarue cmpykmypul oamacema™*
B TOM unc/ie NIPAKTHYECKHX M JIA00PATOPHBIX 3aHATHIA 16
1. IIpaktraeckoe 3ansTre «COOp JaHHBIX C UCIIOJIb30BaHUEM BeO-ckpanuara U APy 8




2. [Ipaktuueckoe 3anarue «IIpegodpaboTka TaHHBIX AJIs MAIIMHHOTO O0OYYEHUS: OUUCTKA,

HOpMaJIHM3aIusl, KOJUPOBAHUE 8
Paznen 2. AIropurMbl 1 MALIMHHOE O0yUeHHe 114
Conepxanue 22
1. Buasl o0yueHus: o0yueHue ¢ yuureaeM, oOydeHrne 0e3 yuuTesi, 00yudeHHe ¢ MOAKPETUICHHEM. 5
TIpumepvr nocmanosku 3a0ay 0Jisi Kaxicoo20 6u0a 00OyYenus u kpumepuu 6b100pa nooxooa*
2. OCHOBHBIE AITOPUTMBI MAITMHHOTO 00yYEHHUs: TUHEHHAs perpeccsl, JOTUCTHUECKas perpeccus,
Tema 2.1. OcHoBBI Mmeton ommxkanmux coceneid (kKNN), nepeBbs penieHui, MeTo 1 omopHBIX BeKTOpoB (SVM). Cpashenue 2
4JropuTMOB MAIIUHHOI'0 npeuMywecms, 02parudeHull u obaacmetl NPUMeHeHUsl K1aCCUYeCcKUx aneopummos™
00y4eHus 3. Knactepusanus: k-means, ariioMepaTuBHas KJIacTepu3alus. BoiOop uucia Kiacmepos, oyeHKa >
Kauecmea Kiacmepusayuu U UHmepnpemayusi 2pynn 0auHvix *
B ToM umnciie npakTHYECKHX M JIA00PATOPHbIX 3aHATHI 16
1. ITpakTuueckoe 3ansaTue «Peanuzaiivs TMHEWHON perpeccui Ha peallbHbIX JAHHBIX) 8
2. Ilpaktraeckoe 3ansaTue «IIpuMeHeHre KaacTepu3alliy JJIsl CeTMEHTAIMU TAHHbBIX) 8
Tema 2.2. Onenka kauecrBa | Conep:kaHue 24
MojeJieil U yayqlieHue 1. MeTo/b1 OIICHKH KayecTBa MOJIeTIei: TOYHOCTh, MOIHOTa, F-Mepa, ROC-kpuBsie. Boibop mempux 075 ’
aJITOPUTMOB HeCcOANAHCUPOBAHHBIX KIACCO8 U AHAIU3 OUUOOK Kiaccudurayuu™
2. Banupanust Moaeneit: Kpocc-Balnuaus, pa3ieJeHre JaHHBIX Ha TPEHUPOBOYHBIC U TECTOBBIE.
Cmpamugpuyuposannoe pasdouenue, 0Mi0NceHHas 8blOOPKA U NpedomsepauyeHue nepeodyyenus npu 2
oyenke*
3. Perynapuzauus moaeneit: L1 u L2-perynspuzanus. Cesa3b pecynapuzayuu ¢ ymeHbUleHUeM )
nepeobyyenus u noobopom kod3pduyuenmos wmpagpa*
4. OnTuMu3aIys THIepIapaMeTpoB MOJICIICH. 2
B ToM YHc/ie MPaKTHYECKUX U JIA00PATOPHBIX 3aHATHI 16
1. IIpakTrueckoe 3ansitue «OlneHKa KadyecTBa MoAesu ¢ ucnosib3opanueM ROC-kpuBoit u F-mMepbi» 8
2. Ilpaktraeckoe 3anstue «HacTpoiika rumeprnapaMeTpoB Mojaenn ¢ ucnonb3oBanueM GridSearchCVy 8
Tema 2.3. I'ny0okoe Coaepxanue 36
o0yueHue U HeHPOHHbIE 1. Beenenue B rirybokoe 00ydeHHe U HEUPOHHBIC CETH. 2
CeTH 2. ApXHUTEKTypbl HEMPOHHBIX CE€TEl: MHOrOcI0MHbIe nepuenTpoHs! (MLP), cBepTouHbIe HEWPOHHbBIE
cetu (CNN), pexyppenTtHbie HeipoHHble ceTr (RNN). Buibop apxumexmypul 6 3agucumocmu om muna 2
OaHHbIX: MAOIUYHbIE OAHHbIE, U300PANCEHUSl, MEKCM U 8peMeHHble Psobl ™
3. [Iporeccrr 00yueHnss HEUPOHHBIX CETEH: 00paTHOE PACIIPOCTPAHCHHUE ONTUOKH, CTOXACTUYECKHUM
IpaJiMeHTHBIN ciyck, pyHkiuu aktuBaimu (ReLU, curmonnanbsHas). Pons ¢hynkyuu nomeps, ckopocmu 2
00yuenus, Koruwecmeda 3mox u pasmepa bamua*
4. IlpuMeHeHHe HEMPOHHBIX CETEH B 3aJa4yax KiacCH(hUKaAIMK, PACIIO3HABAHUS 00pPa30B M aHAIN3a 2




BPEMEHHBIX PANOB. [Ipumepsi oepanudenuii Hetipocemeavlx Mooeneu u HeobxooumMocmu
uHmepnpemayuy pe3yiomamos*

B ToM umnciie npakTHYECKUX M JIA00PATOPHBIX 3aHATHIA 28
1. IIpaktuueckoe 3ausitue «Peanuzauus MHOrocioiHoro nepuentpona (MLP) nns 3anaun 10
KJIaCCU(DUKAITII)
2. IIpakTrueckoe 3ansaTue «Co3/1aHue CBEPTOYHOM HEHPOHHOM CETH JUISl pACIIO3HABAHUS H300PasKCHHIN 10
3. Ilpaktuueckoe 3ansTue «Peanuzanus pekyppeHTHOM HEUPOHHOW CETH JIJI aHAJIM3a BPEMEHHbBIX ]
PSIOBY
Tema 2.4. IIpoextupoBanue | Conep:kaHue 32
HNU-cucrem 1. [IpuHUIMIIBI TPOEKTUPOBaHUs apxXuTekTypsl MM -cuctem: MOy IbHOCTD, MacIITAOHMPyEMOCTb,
s heKTUBHOCTE. Pazdenenue cucmemsl Ha MOOYIU NOO2OMOBKU OAHHBIX, 00VUeHUsl, uHgepenca u 2
MOHUmMOpuHea™*
2. Buenpenue U B peanbHble NPOEKThI. JKusnennviti yuxka ML-npoekma om npomomuna 00 )
OKCIIIYAMAuUU U CONPOBOANCOeHUsI MoOeau™
3. Konretinepu3zanus MN-cuctem ¢ momonisio Docker u Kubernetes. 2
4. Obecneuenue 6e3onacHocTH U HagexkHoCcTH MU -cucteM. 3awuma oannvix, konmpoas docmyna, )
MOHUMOPUH2 CcO0E8 U YCMOUYUBOCb K OUUOKAM 6XOOHbIX OAHHbIX *
B TOM unciie NPAKTHYECKHX U JA00PATOPHBIX 3aHATHI 24
1. IIpakTnueckoe 3ansatue «IlpoektupoBanue apxurekrypsl M-cucteMsl ¢ yuerom MOAYIbHOCTU U ]
MacCIITaOUPyEMOCTH»
2. [Ipaktuueckoe 3ansatue «Konrerinepusarms M-mMoxenu ¢ ucnosib3oBanueM Dockery 8
3. [Ipaktrueckoe 3anstue «Pa3pepreiBanue MM -cucremsl B Kubernetesy 8
Kypcosoii npoekrt (padora) 30

IIpumepHas TeMaTHKAa KypPCOBBIX IPOEKTOB (pador)

1. Pa3zpaboTka u 00yueHre HEUPOHHOM CETH IS KIacCU(UKAIIUN U300PaKECHHIM.

2. Co3nanue 4ar-60Ta Ha OCHOBE MOjieTieii 00pabOTKH €CTECTBEHHOTO S3bIKA.

3. Pa3zpaboTka pekoMeH1aTeTbHON CUCTEMBI HA OCHOBE aHAIN3a MOJIb30BATEIBCKUX JaHHBIX.

4. Co3ngaHue cUCTEMBI IETEKIIMH OOBEKTOB Ha BHJICONIOTOKE C UCIOIb30BAHUEM METOJI0OB KOMIIBIOTEPHOIO 3PEHHUSI.

5. Peanmu3anust 1 o0ydeHre MOJIENIN TIPOTHO3UPOBAHUS BPEMEHHBIX PSIIOB (HAIpuMep, MPOTrHO3UPOBAHUE CIIPOCA WITH IIEH).
6. ABToMaTH3aIus 00padOTKH TEKCTOB C HCIOIb30BAaHHEM METOI0B MAIIMHHOTO 00yUYeHus (aHaINu3 TOHAJIbHOCTH, BBIJIEICHNE
CYIIIHOCTEN).

7. Ontumu3zanus paboThl aIropuTMa Ha OCHOBE Mojeinel reinforcement learning.

8. Co3nanue cucTeMbl FreHepalui KOHTEHTa (Harpumep, TeKcTa, n3oopaxkeHuil) Ha 6aze GAN unu TpaHchopMepoB.

9. Pa3paboTka cucTemsbl IpeicKa3aHusl MEIUIIMHCKUX TMarHO30B HA OCHOBE JIaHHBIX MAI[MCHTOB.

10. Aranu3 OOIBIINX JAHHBIX B pa3pab0TKa MOJEICH KIIACTCPU3AIMHI TN PETPECCHH JIUISI BBISIBIICHHS 3aKOHOMEPHOCTEH.




IIpumepHasi TeMaTHKa BHeayJUTOPHOI caMocTosiTeIbHOI padoTsl npu n3ydyennu M/IK 01.01: 4

CpaBHenue 3(pQeKTUBHOCTH aITOPUTMOB HA Pa3IMUHBIX HAOOPax JaHHBIX.

Uccnenoanue apxurektyp CNN (st nzoopaykenuit) 1 RNN (a1 BpeMeHHBIX psIOB).

Amnanu3 sTnyeckux npo6iem B MU: cMemienue B JaHHBIX, "depHBIN SAIMUK".

HccnenoBanne MeTo10B 00ecrieueHs] KOH(MHISHIINATbHOCTH

IIpome:kyTouHas arTtectanus B gopme s3x3amena no MJIK.01.01 12

Y4yeOHast npakTuka pasgesa 1 36

Buner pabot

1. Coop u npe1odpaboTKa JaHHBIX U3 OTKPHITHIX UCTOYHUKOB JIJIS 33/1a4 MAITUHHOTO OOy4CHHUS. 4

2. Pazpa0GoTka mpoCThIX MPOrPaMMHBIX MOAYJIEH JJIs aHaIM3a JaHHbIX C UCIob30oBaHueM Oubnuorek Python (Pandas, NumPy). 4

3. Pa3paboTka 6a30BBIX MOJIeNIel MallIMHHOTO 00yueHus (JIMHEeHHas perpeccus, 1epeBo PEeIIeHNi) 1S peaibHbIX 3a/1a4. 4

4. Ayemenmayus OAHHLIX U OYEHKA e€ GIUAHUS HA Kayecmao mooenu. * 6

5. Pazpabomka u asmomamu3zayus nanniaiia. * 12

6. Ouenxa kauecmea OAHHLIX U YCmMpaHeHue npooiem ooyuaiouei 6b100pKu. * 6

Pa3nen 2 «Pa3paboTka MOOMJIbHBIX NPUJIOKEHUH C MOAAEPKKOH HCKYCCTBEHHOI0 HHTEJLJIEKTAa) 192

MAK.01.02. Pazpa6oTka MOOMJIbHBIX NPUJI0KEHHN € MOJIEPKKON HCKYCCTBEHHOT0 HHTEJLJIEKTA 156

Pa3nea 1. OcHOBBI MOOMJIBbHOM pa3padoTKu 116

Tema 1.1. [lnaTrdopmsl u Coaepxxanue 34

HHCTPYMEHTbI MOOM/IBbHON | 1. BBesieHue B MoOMIbHYIO pa3padoTky: Android u iOS. 2

pa3padboTKu 2. Computer Science 8 konmekcme MOOUNbHOU pazpabomxu ™ 4
3. YcraHoBka u Hactpoiika Android Studio, coznanue nepsoro Android-npuioxeHus. 2
4. OcHoBbl paboThsI ¢ Kotlin u Java mis pa3pab0oTKi MOOMIIBHBIX TPHITOKCHUMH. 2
B ToM umnc/ie npaKTHYECKUX M J1a00PATOPHBIX 3aHATHI 24
1. [Tpaktraeckoe 3ausaTue «Coznanue neporo Android-npusokeHus ¢ 6a30BbIMH HHTEpdercammy 12
2. [Ipaktuueckoe 3anarue «Pa3zpaboTka noab30BaTENIbCKOr0 HHTEpdeiica 1ji1 MOOUIBLHOTO 12
TIPUIIOKEHUSDY

Tema 1.2. Unrerpauusa U | Coanep:xkanne 42

B MOOM/IbHBIE mpuiokeHust | 1. Mcnonb3oBanue TensorFlow Lite mis BerpanBanus mojaeneid MM B MOOMIIbHBIC TPUIOKCHUS 2
2. Ilpumenenne npenodydeHubix Mozaenei MM mis pacno3HaBanus n300pakxeHUM, TEKCTa U PeUd Ha )
MOOUJIBHBIX YCTPONCTBAX.
3. OnTuMm3anms MoAenei 1t paboThl Ha MOOMJIBHBIX IUIAThOpPMax. 2
B ToM umnciie npaKTHYECKUX M J1a00PATOPHbIX 3aHATHI 36
1. [Ipaktrueckoe 3anstue «Bueapenue TensorFlow Lite momenu B Android-puiosxeHue» 16
2. Ilpaxmuueckoe 3ansmue « Bueopenue Room 6 Android-npunoscenue onsn e3aumooeticmeus ¢ MHU» * 4
3. [TpakTuueckoe 3ansatue «Onrumuzanus MN-monenn 1jist MOOHIBHOTO YCTPOHCTBAY 16




Tema 1.3. Pa3paboTka Conep:xanue 40
HHTEPAKTUBHBIX 1. B3aumojielicTBHE € MOJIb30BaTeNeM: pa3padoTKa MHTYUTUBHOTO HHTepderica. 4
moOuabHbIXx UH- 2. Ilpumenenne M B peanbHOM BpeMEHH: paclio3HaBaHUE PedH, paboTa ¢ N300paKCHUSIMH. 2
NPHIIOKEHUI 3. B3auMojelicTBUE C CEHCOpaMM YCTPOMCTBA JUISI OJIYUYSHHUS JTAHHBIX. 2
B TOM unciie NPAKTHYECKHX U Ja00PaATOPHBIX 3aHATHI 32
1. ITpakTuaeckoe 3ansaTue «Pa3padoTka MOOMIBHOTO MPUJIOKEHUS JIJIsl pAcliO3HABAHUS N300paKCHHIDY 14
2. Ilpakmuuecxoe 3ausmue « Pazpabomxa mobunvno2o npunodicenus 0 pacnosHasanus mexcmay * 4
3. [IpakTnueckoe 3ansitue « BHenpeHue roaocoBoro noMoiHuka Ha ociose M B mo6miibHOE 14
MPHIIOKECHUEY
Pasznea 2. TectupoBanue u pa3seprbiBanne MoOMJIbHbIX UU-npuiioxeHunii 38
Tema 2.1. PazseproiBanne | Coaep:kanue 38
U TeCTUPOBaHME 1. Cucremsl koHTpOJIst Bepeuid: Git, GitLab mjis yrpaBlIeHHSI TPOSKTOM. 2
MOOHMJIbHBIX NPHJIOKEHHH ¢ | 2. ABTOMaTH3aLus TECTUPOBAHMS MOOMIILHBIX IPUIIOKEHHH ¢ UCIIONIL30BaHueM Espresso u Appium. 2
nn 3. Pa3BepTriBanue npwioxkenuid B Play Market u App Store. 2
B ToM umnciie npakTHYECKHX M JIA00PATOPHBIX 3aHATHIA 32
1. [TpakTHdeckoe 3aHATHE «ABTOMATH3AIUS TECTUPOBaHMs MOOMIbHOTO M -nipunokenus ¢ 16
HUCTIOIb30BaHuEM Espressoy
2. IIpakTrueckoe 3aHsATHe «Pa3BepThiBaHKEe MOOMIBLHOTO NpriIokeHus: B Play Markety 16
IIpomexxkyTouHas arrectanus B popme quddepennupoBannoro 3avera no MJ1K.01.02 2
Y4eOnas npakTuka pasaesa 2 36
Buapr pabot
1. Busyanu3zanus JaHHBIX U pe3yabTaToB padboTsl Moaeneit U ¢ ucnonszoBanuem Matplotlib. 4
2. NaTerpanus npeao0y4eHHOW MOACIIM MAaIlIMHHOTO 00yYeHUs B TpocToe MoOmIIbHOE TipriioxeHue (Android Studio). 4
3. PazpaboTka nmporotumna MOOUIBLHOTO MPHIIOKEHUS ¢ dneMeHTamu MU (HanpumMep, pacrio3HaBaHHE 0OBEKTOB). 4
4. Pazpabomka moounbrHo2o npunoxcenus ¢ snemenmamu MU na ocnose npomomuna u pazeepmoléanue 8 yuhposvix macazurax.* 12
5. Coz0anue unmepaxmueroeo 0autbopoa 0Jis1 AHANU3A OAHHBIX U Pe3YIbmamos mooenu. * 6
6. Onmumuszayusi mooenu 0Jisk MOOUIbHLIX YCmpoucmas. * 6
Pa3nen 3 «TectupoBanue NporpaMMHBIX MOAYJIEH) 216
MAK.01.03. TectTupoBaHue NPOrpaMMHBIX MOJYJIel 180
Tema 1.1. OcHOBBI Copaep:xxaHnue 52
TectupoBanusa UU-cucrem 1. Bupl TeCTUpOBaHMS: FOHUT-TECThI, MHTETPAIIMOHHbIE TECThI, CHCTEMHOE TECTUPOBAHUE. 4
2. Ocobennoctu TectupoBanus UM-momyme. 2
3. MeTtopl onieHku kKadecTBa Mojenei MU: Tounocts, monnota, F-mepa, ROC-kpuBsbie. 2
4. Tecmuposanue xavecmea 0anuwix 011 MHU-cucmem: nposepka noiHomol, KoppeKmuocmu, b6aianca 2

Knaccos u omcymcmeust ymedexk oanubix. *




5. Bocnpoussooumocms pesynomamos UH-mooeneii: puxcayus sepcutl OGHHbIX, NApamempos 2
00VUeHUs,, CTYHAUHBIX COCMOSAHULL U OKpYIICceHUs. *
B Tom unciie npakTHYECKUX M J1a00PATOPHBIX 3aHITHIA 40
1. [TpakTrueckoe 3ansaTUue «HanucaHue IOHUT-TECTOB JUISI MOJICN MAIlIMHHOTO O0YYCHHMSI» 20
2. IIpakmuueckoe 3ausamue « FOnum-mecmuposanue ¢hyuxyutl npedoopabomu 0aHHvIx» * 2
3. Ilpaktrueckoe 3ansaTHe «OleHKa Ka4yeCcTBAa HEMPOHHOM CETH ¢ Mcrojab30oBanneM ROC-kpuBoii» 18

Tema 1.2. ABTOMaTu3auus Conep:xxanue 52

TecTupoBanus UU-cucrem 1. Mcrionp30BaHKe MHCTPYMEHTOB JIJII aBTOMATHU3AIIMH TECTUPOBAHHSL. 2
2. Asromaruzanug tectoB B CI/CD malinnaiinax ¢ ucnons3oBanneM Jenkins u GitLab CI. 4
3. TectupoBanue MoOuIbHBIX MM -IpHI0KESHHUIA. 4
B ToM 4nc/ie NPAKTHYECKHUX U JaA00PATOPHBIX 3aHATHIA 42
1. IIpakTrueckoe 3ansatue «Murerpamus Mojean MY B BeO-IPHIIOKCHUECY 20
2. IIpaktrueckoe 3ansitue «TectrupoBaHue U onTUMHU3aLMs Al-IpUII0KEHUS MMOCIE UHTETPALI 18
3. llpaxmuueckoe 3ansmue «Pazpabomka Regression Test Suite ons ML-mooenu»* 2
4. Ilpaxmuuecxoe 3ausmue « Cozoanue ClI/CD natinratina 015 npogepku k00a mooenun * 2

Tema 1.3. Unterpauuonnoe | CogepxaHue 52

TectupoBanue UU-cucrem 1. IIpoBeacHNE HHTETPAIIMOHHBIX TecTOB 11t MM -ipuiokeHuii. 4
2. TectupoBaHHEe B3aMMOJICHCTBUS Pa3INYHBIX MOJIYJICH B paMKaX €IMHON CHCTEMBI. 4
3. MOHUTOpHHT ¥ IpodHIMpOBaHUE TPOU3BOANTEIbHOCTH M -crucTeM. 2
B ToM unc/ie NPpaKTHYECKHX H JA00PATOPHBIX 3aHATHIA 42
1. ITpakTrdaeckoe 3austue «MHaTerpammonnoe recrupoanne MN-cuctemsl ¢ momoiisio Seleniumy 20
2. IlpakTueckoe 3aHsiTue «MOHUTOPUHT Mpou3BoauTEIbHOCTH M-Moenu ¢ ucnoib30BaHUEM 20
Prometheus u Grafanay
3. Ilpaxmuueckoe 3ansmue « Tecmuposanue konmpaxmos APl ML-cepsucay* 2

IIpumepHas TeMaTHKA BHEAYAMTOPHOI caMOCTOSATe/IbHOM padoThl npu n3yyenun MK 01.03: 6

Nzyuenne crierudpuku tectupoBanus M : HeneTepMUHUPOBAHHOCTD, 3aBUCUMOCTD OT JAHHBIX, HHTEPIPETHPYEMOCTb.

CpaBHenue TpaauimoHHoro trectupoBanud [10 u tecruposanus U-moneneil.

Amnamm3 metpuk kadectBa 111 MU (tounocts, F1-score, AUC-ROC, BLEU st NLP).

IIpomexkyTouHasi arTectanus B ¢popme s3x3amena no MJK.01.03 18

YueOHuasi npakTuka pasziena 3 36

Buasr pabot

1. Hanincanue u oTiagka IOHUT-TECTOB JUISI TPOrPaMMHBIX MOJyJIe, peann3oBaHHbX B UM-cuctemax. Pabora ¢ cucteMaMu KOHTPOJIS

Bepcuii (Git, GitHub) nns ynpapieHus mpoekTamu. 4

2. Konreitnepuzanus npocteix MU -npunoxenunit ¢ ucnons3zoBanuem Docker. 4

3. Buenpenne u ornagka CI/CD nporeccoB 1isi aBTOMaTH3HPOBAHHOTO TECTHPOBAHUSI. 4




4. Banuoayus oanusix u mecmuposanue ETL-natinnaiinog ons 3a0ay mawunno2o ooyyenus. *
5. Unmezpayuonnoe mecmuposanue REST APl UH-cepsuca.*

6. Haepyzounoe mecmuposanue UH-mooyns u ananusz npouzsooumenbHocmu. *

7. [locmpoenue nainnatina Henpepvl8HO20 00YyYeHUs ¢ asmomamuyeckol saiuoayuetl. *

AN DN

IIponsBoacTBeHHasi NPAKTHKA (110 NPOQUIIO CIIEHATBHOCTH)

Bunet pabor:

1. Coop u 06paboTka 6obLIINX 00bEMOB JaHHBIX AJIs 00ydeHus mojeneil MU B peanbHbIX MPOEKTax.

2. [IpoexTupoBaHue U peanu3anns MOIeJIeH MAIIMHHOTO U TITyOOKOro 00y4YeHus sl pelIeHHs POU3BOICTBEHHBIX 3a]a4 (HapuMmep,
Kiaccuukanus n300paxxeHui WM MPOrHO3UPOBAHUE TAaHHBIX).

. Ontumuzanus moneneit MW 1iig noBelleHUs MPOU3BOAUTEIBLHOCTH Ha pEaNIbHBIX 3a/ladaxX MpeIIpUsITHS.

. Pazpabotka u BHenpenue cinoxubix UH-npunoskenuit 1uis MoOmibHbIX maatdopm ¢ ucnonszoBanueM TensorFlow Lite nmun CoreML.
. UuTerpanus paspaborannsix MM-moxnyseil B cymecTByronme HHPOPMAIIMOHHBIE CUCTEMBI ITPETPHUSITHSL.

. PazpaboTka u mybaukaiust MOOMIBHBIX NpuiioxkeHuit ¢ nogaepskkoit MU ans Android u 10S.

. ABTOMaTH3aIMs TECTUPOBAHUS TPOrPAMMHBIX IIPOAYKTOB MpeANpHusaTHs ¢ ucnoyib3oBanueM Jenkins u GitLab CI.

. IIpoBeieHNE MHTErPallnOHHOIO TECTUPOBAHUS JUIs CJIOKHBIX cucteM M 1 nx B3auMoJeiCTBUE C APYTUMH MOAYJISIMH.

9. MonuropuHr npousBoauteiabHoctu MU -npunoxennii B peaibHbIX yCIOBUSAX IKCILTyaTalllu.

03N L kA~ W

10. Pa3paboTka 1 BHEJIpEHUE CUCTEM aBTOMATU3MPOBAHHOIO pa3BepThiBanus MU -npunoxkennii ¢ ucrnoabzoBanreMm Docker u Kubernetes.

144

IIpomexyTounas arrectauus B gopMe IK3aMeHa 10 MOIYJTI0

12

Bcero

810




3. YcaoBus peanuzanuu paboueid mporpaMmmbl mpohecCuOHAIBHOTO MOTYJIS

3.1. Jlns peanuzamuu mporpaMMbl TPO(hEeCCHOHATEHOTO MOIYJIS TPEyCMOTPEHBI
CJIEAYIOIINE CIIEHUAJIbHBIE TOMEIICHUS:
Jlabopatopus «IIporpammupoBanust u 6a3 TaHHBIX)
JlabopaTopus «OpraHu3ariuy 1 MPUHIIAIIOB MTOCTPOSHUS HHPOPMAITMOHHBIX CHCTEM

3.2. UadopmanioHHOE 00eCIIeYeHUE pean3alii NporpaMMbl
OCHOBHBbIE TTeYaTHBIC U SJIEKTPOHHBIC U3/IaHUS:

1.Jxonc, T. IlporpaMmMupoBaHHE€ HMCKYCCTBEHHOTO HHTEIJIEKTa B MPUIOKECHUSIX :
npaktudeckoe pykoBoacTtBo / T. JIkoHc ; mep. ¢ anri. A. U. Ocunos. - Mocksa : JIMK
IIpecc, 2018. - 312 c¢. - ISBN 978-5-97060-579-0. - Texct : snextpoHHsbii. - URL:
https://znanium.com/catalog/product/2012525 (nata obpamenusi: 05.05.2026). — Pexum
JOCTYTIA: IO TOJIITUCKE.

2.Kotnsapos, B. II. OcHOBBI TeCTHPOBaHUS IPOrPAMMHOTO 00ECTIEUEHHUS | KPaTKUN Kypc
/ B. I1. Kotnspos. - Mocksa : UIHTYUT, 2016. - 252 c. - ISBN 5-9556-0027-2. - Tekcr :
anexkTpoHHbI. - URL: https://znanium.ru/catalog/product/2155051 (mata oOpatieHus:
05.05.2026). — Pexxum noctyna: 1o noAmnmucke.

3.Kotnspos, B. II. OcHOBBI TecTUpOBaHHS MPOTPAMMHOTO oOecreueHus : y4deOHoe
noco6ue / B. I1. Kotsipo. — 2-e u3a. — Mocksa : UHTYUT, 2016. — 248 c. — ISBN
5-9556-0027-2. — Tekcrt : anmeKkTpoHHbIH // JlaHb : 3MEKTPOHHO-OMOINOTEYHAs CHUCTEMA.
— URL: https://e.lanbook.com/book/100352 (mata obpamienus: 05.05.2026). — Pexum
JO0CTyTa: JIJIsl aBTOPH3. TOJIh30BaTENECH.

4. ®enmopoa [.H. Pa3zpabotka wmoayned mporpaMMHOro oOecnedeHus st
KOMITBIOTEPHBIX CUCTEM: YueOHUK. — M.: M3naTensckuit neHTp «Akagemus», 2025 r.
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4. KoHTpOJb U OIIEHKA Pe3yIbTaTOB OCBOCHUS MPOPECCUOHAIBHOTO MOIYJIS

Ko n naumenoBanue

Kpurepuu onenku

CDOpMI;I U MCTOABI KOHTPOJIA, B

o0Lux u TOM YHUCIIE 10 Y4eOHOIl 1
pohecCHOHATBHBIX MIPOU3BOJICTBEHHON TTPAKTHKE
KOMIIETEHIIHS
(hopMHUpyEMBIX B paMKax
MOIYJIsS

OK 01. Beibupath
CIOCOOBI peuIeHus 3a1a4
pohecCHOHATEHOM
JeSITeIIbHOCTH
NPUMEHHUTEIBHO K
Pa3InYHBIM KOHTEKCTaM

OreHka «OTJIHYHO» — BBI6Op

3¢ GEKTUBHOTO crocoba pereHus
3aJjauu; peaNn3anus perieHus C yaeToM
npodecCHOHaTbHOTO KOHTEKCTA.
Onenka «xopoio» — Beibop pemenust ¢
MHUHAMAJIBHBIMH HEJOYETaMH.

OreHKa «yI0BJIETBOPUTEIEHO» — BeIOOp
peLIeHus ¢ OTpaHMYECHHON

3¢ (HEKTHBHOCTBIO.

OK 02. Ucnonb3oBaTh
COBpPEMEHHBIE CPEJICTBA
MIOMCKa, aHaJIM3a U
UHTEPIPETANNN
uHpOpMaLuu, U
MH(pOpPMaIMOHHbIE
TEXHOJIOTUH JUISI
BBITIOJTHEHUS 32,149
npodeccuoHanbHOMI
JeSITeTbHOCTH

Onenka «oTinuHO» — Mcnonb3oBanue
COBPEMEHHBIX CPEJICTB aHAJIN3a
nH(pOpMalUU, UHTEPIIPETALHs] JAaHHBIX C
BBICOKOM TOYHOCTBIO.

Onenka «xopomo» — Mcnonb3zoBanue
MH(OPMALIMOHHBIX CPEACTB C
MUHHUMAaJIbHBIMH OIIMOKaMH.

OneHka «yA0BIETBOPUTEIHHO» —
Hcnonb3oBanue HHGOPMAIIMOHHBIX
TEXHOJIOTHI ¢ OrpaHUYE€HHBIMU
BO3MOKHOCTSIMH aHAJIN3A.

OK 03. Ilnanuposats u
peaan30BbIBAThH
coOCTBEHHOE
npogeccuoHaIbHOE U
JMYHOCTHOE Pa3BUTHE,
HpeANPUHUMATENBCKY IO
NeSITeTbHOCTD B
npodeccuoHaNbHOM
chepe, UCTIOIB30BATH
3HaHUA 110 PaBOBOH U
(uHAHCOBOM TPAaMOTHOCTH
B Pa3IMYHBIX KU3HEHHBIX
CUTYaIHAX

Onenka «oTnnyHO» — Pa3paboTka ninana
JIMYHOCTHOTO U NMPO(eCcCHOHAIBHOTO
Pa3sBUTHA C UCITIOJIB30BAHUEM 3HAaHWUH 110
[IPaBOBOW U (PMHAHCOBOI IPaMOTHOCTH.
Ornenka «xopotio» — CocTaBJIeHHE TJIaHa
Pa3BUTHS C MUHUMAIIbHBIMH
HE/I0YETaMH.

O1eHKa «yZ0BJIETBOPUTEIBHOY» —
CocrapneHue 1miaHa ¢ YaCTUYHBIM
y4eToM NpodecCuoHaNbHbIX
TpeOoBaHUI.

OK 04. D¢ dexruBHO
B3alMOJICCTBOBATEL U
paboTaTh B KOJUIEKTHBE U
KOMaH/Ie

Onenka «0TIHIHO» — DPPeKTUBHOE
B3aMMOJICHCTBHE B KOJUICKTHBE,
JI€MOHCTpAILUs JTUICPCKUX KaueCTB.
Ornenka «xoporio» — Bzanmoseiictue B
KOJIJIEKTHBE C MUHUMAJIbHBIMU
TPYAHOCTSIMHU.

O1eHKa «yI0BJIETBOPUTEIIBHOY» —
VYyacTtue B paboTe KOMaHIbI ¢
OrpaHUYEHHBIM BKJIAIOM.

WuTepnperanus pe3yabTaToOB
HAOJIOACHUN 3a JEATEITbHOCTHIO
CTYJEHTa B Mpoliecce yueOHOH u
MPOU3BOJICTBEHHON  TNPaKTHKH,
3aIUTHI KyPCOBOTO MPOCKTA.
[IpomexxyTouHas aTTecTanus B
dbopme dK3aMeHa,
mudGepeHIMPOBaHHOTO 3a49€eTa,
HK3aMeHa 110 MOAYIIIO.




OK 05. OcymiecTBisTh
YCTHYIO U TUCHMEHHYIO
KOMMYHHKAITIIO Ha
rOCYIapCTBEHHOM SI3bIKE
Poccuiickoit ®enepanuu ¢
y4eTOM 0COOCHHOCTEN
COIMATTLHOTO U
KyJIbTYPHOT'O KOHTEKCTa

O11eHKa «OTINYHO» — Y CTHAsA U
MUCbMEHHAs KOMMYHHUKAITUS Ha BBICOKOM
YPOBHE C Y4ETOM OCOOCHHOCTEH
KyJBTYPHOTO KOHTEKCTA.

Onuenka «xopormo» — KommyHukanus ¢
MHUHUMAJIBHBIMHA TPAMMaTHICCKUMHU
OIIIMOKaMHU.

Or1eHKa «yIOBJIETBOPUTEITHHOY —
KoMMyHHKaIus ¢ OrpaHU4YeHHBIM
MMOHUMAaHUEM KYJbTYPHBIX
0COOEHHOCTEH.

OK 06. IIposaBnsaTh
I'PaKIaHCKO-
aTPUOTUYECKYIO
MIO3ULIHIO,
JEMOHCTPUPOBATh
OCO3HAHHOE IOBE/ICHUE HA
OCHOBE TPaJULMOHHBIX
POCCUICKHX JyXOBHO-
HPABCTBCHHBIX LICHHOCTEH,
B TOM YHCJIE C y4ETOM
rapMOHHU3aLuU
MEXHAIIMOHAJIbHBIX U
MEXPEITUTHO3HBIX
OTHOILEHUM, IPUMEHSATH
CTaHJAPTHI

Ouenka «oTIM4HO» — JleMoHcTpanust
OCO3HaHHOTO TPAXKAAHCKOTO MOBEJCHUS C
NIyOOKHUM MTOHUMaHUEM TPaJAUIIMOHHBIX
LICHHOCTEH.

Ouenka «xopouo» — [IposiBnenue
I'PAXKIAHCKOU ITO3UIINH C
MUHHMAaJIbHBEIMHM HEJOUYSTaMH.

O1eHKa «yI0BIETBOPUTEIBHOY —
JlemoHcTpanust 6a30BOr0 MOHUMAHUS
TPaKJaHCKOW OTBETCTBEHHOCTH.

AHTUKOPPYILIUOHHOIO
MIOBEJICHUS;

OK 07. CopeiicTBOBaTh Onenka «oTIMIHO» — DPPeKTUBHOE
COXPAHEHHUIO HCIIOJIb30BAHNE DKOJIOTUYECKUX 3HAHUM,
OKpPY’KaIOLIEeH Cpelibl, IIPUMEHEHHUE TPUHIUIIOB YCTOWYUBOIO
pecypcocOepexreHuto, pa3BUTHS.

NPUMEHSTH 3HaHUS 00
MU3MEHEHHUH KJIMMaTa,
HPUHIHITBI OEPEXKINBOTO
HPOU3BOJICTBA,

3¢ (eKTUBHO AEHCTBOBATH
B UpE3BbIYAITHBIX
CUTYAIIMIX

Onenka «xopoio» — [Ipumenenue
3KOJIOTMYECKUX 3HAHUM C
MUHUMAaJIbHBIMU HEI0YETAMHU.

OneHka «yJ0BIETBOPUTEIBHOY —
[IpuMeHeHne SKOJIOTNYECKUX 3HAHUM Ha
0a30BOM ypOBHE.

OK 08. Ucnonb30oBaTh
cpenctBa GU3HIECKOM
KYJIBTYPBI JIJIS
COXPAHCHHUS U YKPETIIICHUS
3JI0POBBS B TIPOIIECCE
npodhecCHOHATBHOM
NEeSITETTLHOCTH U

MOl PIKAHUS
HEOOXOIMMOTO YPOBHS
dusnueckoit
MIOJITOTOBJICHHOCTH

Ouenka «oTu4HO» — CHCTEeMaTHYeCKOe
HCIIOIb30BaHUE CPENICTB (PU3NIECKOI
KYyJIbTYpbl, BBICOKUIl YPOBEHb
(U3MYECKOI MOrOTOBICHHOCTH.
Ouenka «xoporo» — Vcronb3oBanue
cpeacTB (pU3NYECKOM KYIbTYPHI C
MHHUMAJIBbHBIMUA OTKJIOHCHUSIMU OT
IUIaHA.

OueHKa «yJOBJIECTBOPUTEIHEHOY —
OrpaHnueHHOE UCTIOIL30BAHUE CPEICTB
(GHU3MYECKON KYJIBTYPHI.

OK 09. ITonp30BaTscsa

OueHka «oTIIM4HOo» — CBOOOHOE




npohecCHOHABLHOM
JIOKYMEHTaIlue Ha
roCyJapCTBEHHOM U
WHOCTPAHHOM SI3bIKaX

UCTIOJIb30BaHUE MPO(eCcCHOHATBHOM
JIOKYMEHTAITUU Ha 000UX SI3bIKaX.
Orenka «xopoioy» — Mcmnons3oBaHue
JOKYMEHTAITUU ¢ MUHUMAJTbHBIMU
OIMOKaMH.

OreHKa «yI0BICTBOPUTEIIBHOY —
Hcnosnb3oBaHue TOKyMEHTAIUMN Ha
0a30BOM YpOBHE.

[IK.1.1 ®opmupoBaTh
AITOPUTMBI pa3paboTKu
MpPOrpaMMHBIX MOJYJIEH B
COOTBETCTBUHU C
TEXHUYECKUM 3a/IaHHEM.

Onenka "oTIMYHO": aITOPUTMBI
pa3paboTaHbl B TOJTHOM COOTBETCTBUU C
T3, onTUMU3UPOBAHBI U TIOHSATHBL.
Ouenka "xopouo": anropuTMbl
pa3paboTaHbl B COOTBETCTBUH ¢ T3, HO
JIOMYCKalOT He3HAYUTEIIbHbIE
OTKJIOHEHHUSI.

Ouenka "ya0BIETBOPUTEILHO" :
QITOPUTMBI Pa3pabOTaHbI C YACTHYHBIM
cootBercTBUEM T3.

Ok3ameH, 1uddepeHIupOoBaHHbIH
3a4eT, 9K3aMeH M0 MOJYJIIO,
MPAKTUYECKOE 33/IaHUE T10
pa3paboTKe aJrOpUTMOB B
COOTBCTCTBHHU C TCXHUYCCKUM
3aJlaHueM,

3aliTa KypCcOBOIO MPOEKTA,
OTYETOB IO MPAKTUIECKUM
paboTam, y4eOHOI 1
IIPOM3BOACTBEHHON PaKTHKAM

[TK.1.2 Pa3zpabaTsiBaTh
pOrpaMMHbIE MOAYJIH B
COOTBETCTBHUU C
TEXHUYECKUM 3aJJaHUEM.

Onenka "oTIMYHO": IporpaMMHbIE
MOJIyJIH pa3paOOTaHbl B TIOJHOM
cooTBeTcTBUM ¢ T3, TeCTH IPOXOIAT
YCIIEIITHO.

Onenka "xopoio": mporpaMMHbIe
MOJIyJIH pa3pabOTaHbl C MUHIUMAIbHBIMH
HECOOTBETCTBHUSIMH, TECTHI B IIEJIOM
YCIICIIIHBI.

Oruenka "ya0BIETBOPUTEIHHO":
IPOrpaMMHBIE MOIYJIN pa3padOTaHBbI C
CYLIECTBEHHBIMH JIOPAOOTKAMH.

Ok3ameH, ¢ depeHInpOBaHHbIH
3a4eT, 9K3aMeH M0 MOJIYJIIO,
MPAKTUYECKOE 3a/IaHUE T10
pa3paboTKe mpOrpaMMHBIX
MOJyJIEN B COOTBETCTBUU C
TEXHUYECKUM 3aJJaHUEM,

3aliTa KypCcOBOTO MPOEKTA,
OTYETOB I10 MPAKTHYECKUM
paboram, yueOHOU 1

MIPOM3BOJICTBEHHON MTPaKTHUKaM

ITK.1.3 Odopmiats
IIPOTrPaMMHBIN KOJI B
COOTBETCTBUHU C
TEXHUYECKUM 3a/IaHUEM.

OneHka "oTINYHO": KOJ HOJTHOCTBIO
0()OpMIICH B COOTBETCTBHUH C
TpeOOBaHUSIMU, BKIIOYAsi KOMMEHTapHH
Y CTUJIb KOJA.

Ornenka "xopomro": koa opopmieH B
COOTBETCTBHUH C TPEOOBAHUIMH,
JIOTYCKAIOTCS MEJIKUE HETOUETHI.
Orenka "y0BIETBOPUTENBHO": KO

0 OpMIIEH YaCTUYHO B COOTBETCTBUU C
TpeOOBaHUSMHU.

Dk3ameH, muddepeHITMpOBaHHBIN
3a4eT, IK3aMeH 10 MOJYIIIO,
MPAKTUIECKOE 3a/IaHUE T10
oopmIIeHHIO TPOTPAMMHOTO
KO/Ia B COOTBETCTBHUH C
TEXHUYECKUM 3aJaHUEM,

3alUTa KypCcOBOTO MPOCKTA,

OTYETOB I10 MPAKTUYECKUM
pabotam, yueOHOU 1
MIPOU3BOJACTBEHHOM IIPAKTUKAM

1IK.1.4 Ucnionp30BaTh
CUCTEMY KOHTPOJISI BEpCUit
MIPOrPaMMHOTO KOJIa C
y4eToM obecreueHus
BO3MOXKHOCTHU
OpraHHU3aIiy TPYIOBOM
pa3paboTKHu.

Onenka "oTIMYHO": cUCTEMa KOHTPOJIS
BepcHil ucnonb3yercs 3GHEeKTUBHO,
M3MEHEHUS (PUKCHPYIOTCS KOPPEKTHO.
Ouenka "xopouio": cucteMa KOHTPOJISt
BEpPCHUI UCIIONB3YETCS, HO UMEIOTCS
MeJIKHe HapylIeHus mopsaka Gukcauu
W3MEHECHUH.

Ouenka "ya0BIETBOPUTEILHO": cUCTEMA
KOHTPOJISI BEPCUM UCTIONB3YETCA
YaCTUYHO WJIH C OIIHUOKaMHU.

Ok3ameH, tuddepeHIupOBaHHbIH
3a4eT, 9K3aMeH 10 MOJYIIIO,
MPaKTHYECKOE 3a/JaHKe 110
VICTIOJIb30BAHHUIO CUCTEMBI
KOHTPOJIL BEPCHH, 3aINATA
KypCOBOT'O IIPOEKTa, OTYETOB IO
MPAaKTUYECKUM paboTam, yaeOHOM
Y TIPOU3BOJICTBEHHOI MTPaKTUKaM

[1K.1.5 BeimosHaTs

Ouenka "oTangHo": OTJIaIKa BBIITOJIHEHA

DK3aMeH, DK3aMEH 10 MOJYIIIO,




OTJIaIKy IIPOrPaMMHBIX
MOJTYJIEH C
HUCIIOJIB30BAHUEM
CIIeIUATU3UPOBAHHBIX

IIPOrPaMMHBIX CPEJCTB.

MOJIHOCTHIO, OIIMOKH yCTPAaHEHBI, paboTa
MOJTyJIel ONTUMHU3UPOBAHA.

Oruenka "xopomio": oTiiaJKa BBITIOJIHEHA,
OIIMOKHU YCTPaHEHbI, HO ONTUMU3ALUS
qaCcTU4YHasd.

Ouenka "ya0BIETBOPUTEIBHO" . OTIIAIKA
BBIITOJIHCHA YaCTHUYHO, OLHI/I6KI/I
YCTpaHEHBI HE TIOJTHOCTHIO.

MIPAKTUYECKOE 3a1aHHE T10
BBIIIOJIHEHUIO OTJIAJKH
IIPOrpaMMHBIX MOJYJIEH C
HCIIOJIb30BAHUEM
CHEeIMaTIN3UPOBAHHBIX
IIPOrPaMMHBIX CPEJICTB,
3allUTa KypCOBOT'O IIPOEKTA,
OTYETOB I10 MPAKTUYECKUM
paboram, y4yeOHOMU 1
MIPOU3BOJICTBEHHON MTPaKTHUKaM

I1K.1.6 Brinmoaaars
TECTUPOBAHUE
MIPOrpaMMHOTO KOJIa.

Ouenka "oTIM4HO": TECTUPOBAHUE
BBIIIOJIHEHO B MOJIHOM 00BbEME, TECThI
COOTBETCTBYIOT T3, BbIsIBIICHHBIE
OLIMOKH UCTIPABJICHBI.

Ouenka "xopouio": TeCTUpOBaHHE
BBITIOJIHEHO, TECThI COOTBETCTBYIOT T3,
HE3HAUYUTEJIbHEIE OITNOKH OCTAINCE.
OnueHka "ya0BIIETBOPUTEIHHO":
TECTUPOBAHUE BHITIOJIHEHO YaCTHYHO,
OIIIMOKH BBISIBJICHBI, HO HE UCIIPABJICHBI.

DK3aMeH, 9K3aMeH 110 MOJTYJIIO,
MPAKTUYECKOE 3a/1aHUE T10
TECTUPOBAHUIO TPOIPAMMHOTO
KOJia, 3allluTa KypcoBOTro
MIPOEKTa, OTYETOB I10
MPAaKTUYECKUM paboTam, yueOHOMH
Y IPOU3BOJICTBEHHON MPAaKTHKaM

IIK.1.7 CocTaBiiaTs
TECTOBBIEC CIICHAPUH.

Ouenka "oTIMYHO": TECTOBBIE CIIEHAPUHU
COCTaBJICHBI TIOJIHOCTHIO, IOKPHIBAIOT BCE
(hyHKIMOHAIIbHBIE TPEOOBAHUS.

Onenka "xopo1o": TeCTOBbIE CLIECHAPUU
COCTaBJICHbI, HO HE TIOKPHIBAIOT
HE3HAYUTEIIbHYIO YacTh
(hyHKIIMOHABHBIX TPEOOBAHUI.

Onuenka "ya0BIIETBOPUTEIHHO":
TECTOBbIE CIICHAPUU COCTABJICHBI
YaCTHYHO, TOKPHIBAIOT MUHUMAITbHBII
(hYHKIIMOHAJL.

OK3aMeH, 9K3aMEH 110 MOIYJIIO,
IIPAKTUYECKOE 3aJaHUE 110
COCTaBJICHUIO TECTOBBIX
CLICHAPUEB,

3aIuTa KypcoBOro MpOeKTa,
OTYETOB I10 MPAKTUYECKUM
pabotam, yueOHOU U
IIPOU3BOJACTBEHHOM IIPAKTUKAM




