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1. O0mas xapakTepucTUKAa

Bua npakTuku

[IponsBoacTBEHHA

Tun npakTuku

TEXHOJIOrMYecKasi (MPOEKTHO-TEXHOJIOTUYECKAas)
®opma npoBeaeHUust

JIMCKpETHO MO BUIAM MPAKTUK

Ieab NpakTUKHU

3akperieHne, paclmpeHre U yriryoJeHue TEOPETUISCKUX 3HAHHUM, TTOTyYEeHHBIX TIPH
W3YYCHHUH TUCIUILIMH HAIIPABJICHHS], MPUOOPETEHNE MPAKTUICCKUX HABBIKOB B 00IaCTH
pa3pabOTKH ¥ MPUMEHEHHUSI AITOPUTMOB MAIIMHHOTO 00y4deHMUsI, paboTe C peaIbHBIMU
Ha0OpaMu JaHHBIX, B TOM YHUCJE OOIBIINX JAaHHBIX, TPAKTUUYECKOE OBJIAJICHHUE
WHCTPYMEHTAMH U TEXHOJIOTUSAMHU O0OpPa0OTKHU JJAHHBIX, MPUMEHSIEMbIMU B
npodeccuoHaIbHON AESTENHHOCTH CIELMAINCTOB B 00JACTH UCKYCCTBEHHOTO
WHTEJUIEKTA.

3ama4yu NpaKkTUKHA

- 3aKPENUTh 3HAHUSI 0 METOJIaX U aJITOPUTMAaX MAITUHHOTO OOYUYCHUS, MX MaTEMATHIECKUX
OCHOBAX W MPAKTUICCKOM ITPUMEHEHUU;

- MpUOOPECTH MPAKTUIECKHUH OIBIT padOTHI C peaIbHBIMU JaHHBIMH: TTPEABAPHUTEIIbHAS
00paboTKa, aHaJIu3, OYMCTKA U MTOJITOTOBKA JAaHHBIX JJISI OOYYCHUS MOJICIICH;

- pa3BUTH HABBIKU BHIOOpA M alaNTAIlF ONTHUMAJIBHBIX aITOPUTMOB MAITMHHOTO OOy YCHHSI
B 3aBHCHMOCTH OT XapaKTEPUCTHK 3a]a4t M TOCTYITHBIX JTaHHBIX;

- HayYUTHCA UCTIONIB30BaTh COBPEMEHHBIE HHCTPYMEHTHI U OMOIMOTEKH IS pa3paboTKu
cucTeM MammHHoro ooydenus (scikit-learn, pandas, numpy, matplotlib);

- MpUOOPECTU OMBIT OIIEHKH KayeCcTBa pa3pabOTaHHBIX MOJIENIe MAaITUHHOTO O0y4YeHHs Ha
OCHOBE Pa3JIMYHBIX METPHK;

- Pa3BUTh HABBIKW JOKYMEHTUPOBAHUS PE3YIBTATOB paOOTHI U OPOPMIICHHUS OTYETOB.

Kparkoe conepkanue NpakTUKHU

[IpakTuka BKItO4aeT pabOTy HaJl NPOEKTaMH, CBSI3aHHBIMU C IPUMEHEHUEM KIIACCUYECKHUX
METO/IOB MAIIMHHOTO O0Y4€HHUS K pealbHbIM 3a7ja4aM, MPEAI0KEHHBIM HapTHEPAMHU.
CTyneHThI BHIOTHSIOT MHAWBUIyaIbHbIC 3a/1aHUs B 00J1aCTH aHANIN3a U KJIacCU(pUKALIUU
JAHHBIX, KJIACTEpU3aLUU, 00PAOOTKH BPEMEHHBIX PSAJIOB WM IPYTUX aKTyaJbHbIX 3a/1a4
MaIIMHHOTO 00y4eHus. [[pakTrka MOXET MPOBOUTHCA KaK B (hOPME CTAKUPOBKH Ha
OpeNnpusATUsIX-NapTHEPaX, TaK U B HAYYHBIX JJaOOpaTOpusaix yHuBepcutera. Kaxabii
CTYAEHT NOJIy4aeT MHAMBHUIYAJIbHOE 3aJjaHue, COOTBETCTBYIOLIEE YPOBHIO €T0 MOATOTOBKH
U COJIEprKalliee KOHKPETHbBIE LIEIN U TPeOOBaHMS, OJHAKO B pAMKaX MPAKTUKU CTYIACHT
MOJKET BBINOJIHATh KaK MHAWUBUYaJIbHbIN, TaK U KOJUIEKTUBHBIN IIPOEKT.

IIpakTrueckas yacTb 00pa30BaTENbHOM MpOrpaMMbl 00ECIIEUNBAET OITATHOE



(dbopMUpOBaHUE Y CTYICHTOB 3HAHUN, YMEHUH U MPAKTUIECKOTO OIBITA, COOTBETCTBYIOIIUX
poheCCHOHABHBIM POJISIM B 00JIACTH UCKYCCTBEHHOTO MHTEIUIEKTA, aHAIN3a JaHHBIX U
unxeHepun nanubiXx (ML Engineer, Data Analyst, Data Engineer.). Jyis noctuxeHus 3Toi
IIEJTM UCTIONB3YETCs pecypcHas 6a3a YHUBEPCUTETA U MTPOCKTHBIE BOSMOKHOCTH

VH]1yCTPHAJIbHBIX ITAPTHEPOB.

2. Komnerenuuu odyuyamwmerocsi, opmMupyembie B pe3yJabTare NPOX0KIeHHUs

NPaKTUHKHU

ILiianupyembie pe3yiabrarbl ocBoeHus OI1
BO

[lnanupyemble pe3yabTaTbl 00y4YeHUs MPH
NPOXOKIEHUH NPAKTUKH

VK-2 Crioco6en ompenensite KpyT 3a/1a4 B
[paMKax IMOCTaBJICHHOM IIeJTU ¥ BHIOMPATH
ONTUMAaJIbHBIC CIIOCOOBI UX PEIICHUS, UCXOIS
13 JICHCTBYIOIIMX IIPABOBBIX HOPM,
MMCIOIIMXCS PECYPCOB M OTpPaHUYCHUN

SHaeT:

'YMeeT:0leHUTh NOTPEOHOCTh B pecypcax u
[IaHUPOBATh UX UCTIONB30BAHUE TIPU
pelieHnu 3a1a4 npodeccuoHanIbHON
NesITEIbHOCTH

lIMeeT npakTUYeCKU ONBIT: PELICHUS
[MOCTABJICHHBIX 33/1a4, C YYETOM UMEIOIIUXCS
€CYpPCOB U OTPAHUYCHUU

VK-3 Crioco6eH oCyIiecTBIATh COIUATIbHOE
B3aUMO/JICCTBUE U PEATIM30BLIBATH CBOIO
[POJIb B KOMaH/JIE

3HaeT: 3 PeKTUBHBIE CTPATETUHU KOMAHIHOTO
COTPYIHUYECTBA JIJIS JI0CTUKECHUS
[MOCTaBJIEHHOMN LIEJIN

YMEeT:HeCTH JINYHYIO OTBETCTBEHHOCTH 3a
€3yJIbTaT

IMeeT mpaKkTUYECKHM OTBIT:paboTHI B

HAIIPABJICHUH JTIHWIHOCTHOTO,

00pa30BaTeIbHOTO U TPO(ECCHOHAITBEHOTO
ocTa

VK-8 CriocobeH co3aBathk U NOAAEPKUBATH
B [IOBCETHEBHOM KU3HU U B
Mpo¢eCCUOHAIIBHON eI TENLHOCTH
0e30MacHbIC YCIOBUS KU3HEACATEIbHOCTH
1Sl COXpaHEHUs IPUPOTHOM Cpeibl,
oOecrieueHus] yCTOMUMBOTO Pa3BUTHS
00111eCTBa, B TOM YHUCJIE MPU yTpo3e U
BO3HUKHOBEHUH YPE3BbIUAWHBIX CUTYAIUH U
BOCHHBIX KOH(JIUKTOB

3HAET:MPUYMHBI, IPU3HAKUA U TIOCIEACTBUS
OIMACHOCTEMH, CITOCOOBI 3aIUTHI OT
UpE3BBIYANHBIX CUTYAIINI

YMeeT:uaeHTU(UIUPOBATh OMACHBIE U
BpeaHbIC (DAaKTOPHI B paMKax
OCYIIECTBIISIEMOM JESITEIbHOCTH

IMeeT npakTUYECKU ONBIT:CO3/IaHUS B
CBOCH MOBCEIHEBHOM KM3HHU U B
Mpo¢eCCUOHATIBHON eI TENLHOCTH
0€30MaCHBIX YCIOBHM KM3HEIEITEIIbHOCTH

OIIK-4 CriocoOGeH MOHUMATh MPUHITUIIBI
PabOThI COBPEMEHHBIX HH(POPMAITMOHHBIX
TEXHOJIOTUN W UCTIOJIb30BaTh UX JIJIS
pereHus 3a1ad mpodeccuoHaIbHON
NEeSATENHPHOCTH

SHaeT:

YMeEET:caMOCTOSATENIbHO U3y4YaTh HOBBIE
TEXHOJIOTUH, UCIIOJIb3yEMBbIE Ha
[IPEAIPUSITUHN, C IIOMOILBIO
1H()OPMAITMOHHO-KOMMYHUKAITHOHHBIX
CHUCTEM

lImeeT mpakTUYECKU ONBIT: y4acTHs B
pa3pabOTKe HayUYHO-UCCIEA0BATEIHLCKOTO
[MPOEKTA, TPUMEHSISI N3YUYCHHBIEC TEXHOJIOTHHI

OI1K-5 Cniocoben pa3pabaTbiBaTh

SHaeT:




bHFOpHTMBI N KOMITbFOTCPHBIC IIPOTPAMMBI,
[MPUTOAHBIC OJIA ITPAKTHUYCCKOI'O IIPUMCHCHUA

MCCT:

lIMeeT npakTUYeCKUil ONBIT: IPUMEHECHUS
[MOJTy4YEHHBIX MaTEMATUYECKUX 3HAHUU U
HABBIKOB [TPOrPaMMUPOBAHUS JJIsI PELIEHUS
[MPUKJIAJHBIX 3a7a4

[1K-4 [PL-1] Cnioco6eH mpuMeHSTh S3bIK
nporpamMmmupoBadus Python nis permenus
3aja4y B oomactu A

SHaeT:

'YMeeT:

IMeeT mpakTUUEeCKUI OMIBIT: -

[U-2, BY ] ucnonb30BaHusi OCHOBHBIX
OMOIMOTEK JIJIs1 HAyYHBIX BHIYMCICHUH,
rakue kak NumPy, SciPy u Pandas4
OCHOBHBIX OMOTMOTEK JIJIs1 BU3yaIU3alUH
naHHbIX, HanpuMmep, Matplotlib u Seaborn

[1K-7 [ML-4] CiocoOeH NpuMEeHSITh METO/IbI
0OydeHus1 0e3 yuuTess IS aHaju3a TaHHBIX
1 BBISIBJICHHS CKPBITBIX 3aKOHOMEPHOCTEM

SHaeT:

‘YMmeerT:

IMeeT npakTUYeCKUM OMBIT: -

[U-1, CY] ucnionb3oBaHusI HTHCTPYMEHTOB
OYMCTKU JAHHBIX U MPEIBAPUTEILHON
[MOJITOTOBKHU JJAHHBIX METOJAMU MMOHUKEHUS
Pa3MEPHOCTH U BU3yaIM3allUU JJI aHAIn3a
TaHHBIX

[U-3, CY] o1ieHKHU KauyecTBa pe3ybTaToOB
00y4YeHus MOJIeNn

[1K-10 [BD-2] Crioco6en onpenensith
TpeOOBaHUS K HA0OpaM JaHHBIX IS
pelieHns 3a1a4 MallIMHHOTO O0yYeHHS,
MTPOBONTH PA3METKY U aHAJU3 HA0OPOB
ITAHHBIX, OI[EHUBATh KAYeCTBO JAHHBIX,
oOecreunBaTh HEMPEPHIBHYIO WHTETPAITHATO
TAHHBIX

SHaeT:

‘YMmeerT:

ImeeT mpakKTUYEeCKUN OMIBIT: -

[U-1, CY] pa3MeTKu JaHHBIX, IPOBEPKHU
TAaHHBIX HA KOPPEKTHOCTD

3. Mecro npakTuxku B ctpykrype OII BO

Ilepeyenn npeamecTBYIOMUX AUCIIUIIINH,
BHJIOB padoT

Ilepeyenn mocaeayOUIUX JUCHUILIAH,
BHJIOB padoT

1.0.11 IIporpammupoBanue Ha C++
1.0.18 CoBpemMeHHBIE S3bIKU
MPOrPaMMHUPOBAHUS BBICOKOTO YPOBHS
1.0.09 Beaenue B MpOEKTHYIO

e TeTbHOCTh

1.0.17 C6op, ananu3 u npeaodpadoTka
TaHHBIX B MAITUHHOM OOYYEHUHN
1.0.22 MamnHHoe o0yueHue

1.0.08 TlporpammupoBanue Ha Python

1.0.23 Web-nporpaMMupoBaHue AJi CUCTEM
MCKYCCTBEHHOTO MHTEIIJIEKTa

@®J[.01 MobunbHas u BeO-pa3zpaboTka
CHUCTEM MCKYyCCTBEHHOTO MHTEJIJICKTA

1.0.34 TIpoekTrpoBaHHE€ YEIOBEKO-
MaITMHHOTO HHTEp(erica

1.0.37 Ynpasnenne UT-npoekramu

1.0.35 OcHOBBI pacnpeneIeHHBIX U

00JIaYHBIX BEIYHMCIICHUMN




1.®.01 Tpek ungycrpuanbHoro naptaépa  (1.0.24 OcHoBsl DevOps
YyeOHast mpakThka (TEXHOJIOTUYeCcKas, 1.0.26 be3onacHOCTb )KU3HEAEATEIBHOCTH
poeKTHO-TexHOoJornueckas) (2 cemectp)  |®/.02 BuzyanbHoe nporpaMMupoOBaHUE it

CHUCTEM MCKYyCCTBEHHOTO MHTEJIJICKTA
1.0.29 Metonbl onTUMU3aUU

[ [pon3BOICTBEHHAS MPAKTHKA (HAYYIHO-
mccienoBaresibckas pabora) (7 ceMecTp)

Tpe60BaHI/I$I K «BXOJHBIM)»> 3HAHUAM, YMCHHAM, HABbIKaM CTYJCHTA, HGO6X0)II/IMBIM JIIA
MMPOXOKICHUA I[aHHOf/Jl IIPAKTUKHU U HpI/IO6p€T€HHLIM B PC3YJIbTATC OCBOCHUA

PEAMIECTBYONTUX AUCITUTIIINH:

JIucounimna

TpebGoBanus

1.®.01 Tpek nHAYCTPUAIBHOTO
[MapTHEPa

3Haet: -[1-2, CY] MeToabl aHaIU3a U yyeTa
HeonpenenenHoctu B moaensax U, -[U-1, CY]
COBPEMEHHbBIC TEXHOJIOTMU U UHCTPYMEHTHI,
MPUMEHSIEMbIE B UHTYCTPUU UHPOPMAIIMOHHBIX
rexnosioru#t (IT), Bkiroyast HOBbIE BepCUH
[OMYJISIPHBIX SI3BIKOB IMTPOTPAMMHUPOBaHUsI, OMOIMOTEK
1 (pperimBopkoB, -[U-1, CY] ocobeHHOCTH
pacrpeneneHus pojied MeX 1y y4aCTHUKAMU
[IPOECKTHOM KOMaH/Ibl B paMKaX KOJIJIEKTUBHOU
MpOEKTHOM paboThl B chepe MU

Vmeert: -[M-1. CY] yuuTsiBath B paboTe KOTHUTUBHbBIC
MCKa)KCHUS YEJIOBEKA, BBISBIISITH IPEIB3SITOCTH
cucteM MU, aprymMEeHTHPOBaHHO OLICHNUBATH
HaJCKHOCTh AaHHBIX U Bbiauu MU[U-2, CY]
BBISIBJISITH HEONIPEICIICHHOCTh B JJAHHBIX U
pekomenaauusx MU, -[U-1, CY] ctaButh 3anauy
Pa3METKU JTaHHBIX JJIs1 MAIITUHHOTO O0y4YeHUs U
OLICHMBATh Ka4€CTBO pabOThl pa3METUUKOB, -[1-2,
CVY] ocymiecTBiasATh HHTETPALIMIO TOTOBBIX
[POrpaMMHBIX MOJTYJIEH U TOJCUCTEM B OOLIYIO
CUCTEMY MCKYCCTBEHHOIO UHTEIEKTa, -[U-2, CVY]
MCII0JIb30BATh MPOJIBUHYTHIE METObI MOBBIILICHUS
ycroiunBocTu mojeneit AutoML, -[U-2, CVY]
VIUTBIBATh YPOBEHB ITU(PPOBOI rpaMOTHOCTH
cobecennuka B cpepe MU npu oOcyxnenun
cnenupuunbix UN-puckos

MmeeT npaktuueckuii onsiT: -[M-3, CY] noncka
ONTUMAJILHBIX PEIICHUIN C YUeTOM UMEIOIITUXCS
NTAaHHBIX U MPOTHO30B, -[1-2, CY] opranuzauuu
KpayJICOPCUHTa PA3METKU JIAaHHBIX JJIs1 MAIITUHHOTO
oOyuenusi, -[1-1, CY] pa3BepThiBaHuUs U
COMPOBOXKJEHUS MOJIeNIEH MAIIMHHOTO OOY4YEeHUS B
[POIyKTUBHOI cpene, -[1-2, CY] ucnosb3oBaHus
0a30BBIX METOJIOB 3AIIUTHI OT aTaK U UCKAKCHHI
TaHHBIX B 001aCTH MalIMHHOTO 00yueHus, -[11-2, CVY]

anantauuu onvcanus MM-cucteMbl moji Hy Kbl




creiikxonaepoB: or HR-cnennanucra 1o ropucra

1.0.11 IIporpammupoBanue Ha C++

3HaeT: cUHTaKcuc A3bika C++ ¥ TEXHOJIOTUH
paspabotku npukiagaoro [10 Ha s3b1ke C++, -[U-1,
CVY] cpeactsa pa3paboTku s3bika C++ 11 co3/1anust
npukiaagHon cucreMbl MU; 6ubnuorekun OpenCV nns
C++, TensorFlow C++, ocHOBHBIE KOHIICIIIINHN U
CUHTAKCHUC S3bIKa IporpaMMupoBanus C++

'YMeeT: pa3pabarbiBaTh NPUKIAAHBIE POrPAMMHEIE
petenus Ha s3bike C++, -[-2, CY] ucnonb3oBarh
cpencTBa pazpadboTku sa3bika C++ miis co3gaHus
npukiiagHon cucrembl U, peann3oBbiBarh

A (EKTUBHBIE AITOPUTMBI U PENIATH TPAKTUYECKHE
3agauu cpeacrBamu C++

lIMeeT MpakTUYECKHUI ONBIT: CO31aHUS PUIIOKEHHUN
Ha si3pIke C++ ¢ coomonenrem npuaiumnoB OOIT
code style, -[-1, CY] pa3paboTku u oTnaaku
[IPUKJIAIHBIX PEIICHUHN Ha S3bIKE TPOrpaMMUPOBAHUS
C++ ¢ y4eToM KOHTPOJIA NaMATH, MHOTOIIOTOYHOCTH,
MpoUINPOBaHUS KO/, BRICOKOM
MPOU3BOUTEILHOCTH, HAMMMCAHUS POTPAMMHOTO
koja Ha C++, ero oTiagku U NPOPUIMPOBAHUS
[TPOU3BOJUTEIBHOCTH

1.0.08 ITporpamMmmupoBanue Ha
Python

3naer: Oubnuorexku u moxynu Python ans o6pabotku
TaHHBIX, pa0OTHI C aiiIaMu, CETEBBIMU
B3aMMOJCHCTBHAMU 1 0azamu JaHHBIX, -[U-2, BY]
OCHOBBI CHHTaKcHca si3bika Python mumrer HeGompine
CKPUIITHI JIJIs1 aBTOMATU3AIMHA PYyYHON pabOTHI IO
00paboTKe HEOONIBIINX 0OBEMOB JAHHBIX C MOMOIIBIO
BCTPOEHHBIX MOJYJIEH M BHEIITHUX OMOIHNOTEK (CSV,
json, requests)[1-2, CY] 6ubnroreku MalimHHOTO
oOydeHwus1, Takue Kak scikit-learn

'YMeeT: UCIoJib30BaTh CTaHJAPTHbIE OMOIUOTEKH U
(dpeitmBopku Python asns peanuzanuu anropuTMoB
pellieHUs MPUKIAIHBIX 3aaa4, -[1-2, CVY]
ONTUMH3UPOBATH KOJI C UCIIOJIb30BAHHEM OUOIHOTEK
1St HayyHbIX Berunciiennii[ -3, CY] npumeHsTh
ocHOBHBIC (pyHKIIMH (PperimBopka Pandas,
CaMOCTOSITEIbHO TOCTPOUTH TpoIiecc 00pabOTKU
OOBIIMX JAaHHBIX C UCTIONB30BaHueM Airflow

IMeeT NpakTUYeCKUI ONBIT: HAITMCAHUS
MporpaMMHOTO Kojia Ha Python, oTmanku u
TECTUPOBAHUS Pa3pabOTaHHOTO MPOTPAMMHOTO
obecrieuenus, -[1-1, BY] Hanucanuns HeOOIbIINX
CKPHUIITOB JIJIsi aBTOMATU3ALIMK PYYHOH pabOTHI MO
00paboTKe HEOOJIBIINX 0OBEMOB JAHHBIX C IIOMOIILIO
BCTPOEHHBIX MOJIyJICH U BHEITHUX OMOIHOTEK (CSV,
json, requests)[1-2, CY] ucnonas3oBaHust OMOIHOTEK

MaITMHHOTO 00y4YeHMsl, Takue Kak scikit-learn




1.0.09 Beaenue B MpOEKTHYIO
e TeTbHOCTh

3HaeT: moHATHE UHPOPMAITMOHHON KYJIBTYPhI U POJIb
H()OPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHIMA
(MKT) B npoekTHOI aesitenbHOCTH, -[1-2, BY]
MpenHasHaueHue pazpabarsiBaemoit M-cuctemsl u
OCHOBHBIE TpeOOBaHUs K 00yUaromieil BBIOOpKe
YMeeT: opraHu30BbIBaTH COBMECTHYIO Pa0OTy UJICHOB
KomaH 16l mocpenictBoM UKT (coBMecTHBIE OHJTANH-
NTOKYMEHTBI, CEpPBUCHI IPYIIIOBOrO OOIIECHMS);
coOmroaTh IpaBuiia MHPOPMAIIMOHHOM 0€30MacHOCTH
[pY XpaHEHUU U Tiepeade KOHPUIECHIUATbHBIX
naHHbIX, -[U-1, BY | opueHTHpOBaThCS B CTPYKTYpE
oO11ero pe3ynbrara npoekra, -[11-2, bY]
MOJITOTABIMBATh JaHHbIE JJI ajbHenell 00paboTku
1 aHaJIN3a
IMeeT npakTUYeCKUil ONBIT: TPYNIIOBOM
KOMMYHUKAIIMU U B3aUMOJICICTBUSI BHYTPHU
KOJIJIEKTMBA Yepe3 NUCTAHIIMOHHBIE CPEJICTBA CBA3H, -
[U-2, BY] yyacTByeT B IOATOTOBKE MPE3CHTALINH B
aMKax CBOEU poJu

1.0.18 CoBpemMeHHBIE S3bIKU
IPOrPaMMHUPOBAHUS BBICOKOTO
YPOBHSI

3HaeT: OCHOBHBIE TIOAXOABI K pa3padoTKe
MPUKJIATHBIX aITOPUTMOB B paMKax IapaJUurMbl
CTPYKTYPHOTO TIPOrpaMMHUPOBAHUS Ha SI3bIKE
BBICOKOTO YPOBHSI, 0230BbI€ CHHTAKCUIECKHE
KOHCTPYKIIMH S3bIKA POTPAMMHUPOBAHUS BHICOKOTO
YPOBHSI: OTIepaTOPhI, BRIPAKEHUS, OJIOKH, BETBIICHUS,
[TUKJIBI; METOJIbI OIIEHKH CIIO)KHOCTH aJITOPUTMOB,
(YHKITMOHATHHBIC BO3MOXHOCTH CTaHIaPTHOM
OMOTMOTEKH SI3bIKa BEICOKOTO YPOBHS, 001IIHe
CBeZCHUS 00 anmapaTHbIX U CHCTEMHBIX
BO3MO)KHOCTSIX BEIYHCIUTEILHON TEXHUKH JIJIS
ONITHUMH3AIIAN TTPOTPAMMHOTO 00ecCIIeueHMsI, 0a30BbIC
MMOHATHUS U TIaPAIUTMbI COBPEMEHHBIX SI3bIKOB
[IPOrpaMMHUPOBAHHMSI BBICOKOTO YPOBHS,
(YHKIIHOHATHHBIE BO3MOXXHOCTHA HHTETPUPOBAHHBIX
cpen pa3paboTKH MPUKIIATHOTO U CHCTEMHOTO
[IPOrPaAaMMHOTO OOECIIEUECHHSI Ha SI3bIKAX BBICOKOTO
YPOBHSI, 0COOCHHOCTH Pa0OThI KOMITUJISITOPOB U
KOMITOHOBIITUKOB TIOJ] Pa3JIMYHBIE ONEPAIMOHHBIC
CUCTEMBI, HAOOPHI MHCTPYKIIMH JIJIsT CACTEMHBIX
VTHJINT aBTOMAaTUYECKOM COOpPKU Mporpamm, CpecTBa
MOHUTOPUHTA BBIYNCIUTEIBHBIX PECYPCOB
KOMITHIOTEPHBIX TIPOTPAMM

YMeeT: ycTaHaBIMBaTh U HACTPAUBaTh CPEILY
Pa3paOOTKH JIJIsi BHIOPAHHOTO SI3bIKA
[POrpaMMHUPOBaHMSI, pa3padaTbIBaTh MPHUKIAJTHOC
MpOrpaMMHOE 00eCTICUeHUE B paMKaXx IMapaJurMbl
CTPYKTYPHOTO TIPOrpaMMHUPOBaHUS Ha SI3bIKE

[TPOrPAMMHPOBAHUSI BBICOKOTO YPOBHSI C




[IPUMEHEHUEM OCHOBHBIX CHHTAKCHUECKUX
KOHCTPYKINIA U (PyHKIIMOHATLHBIX BO3MOKHOCTEH
CTaHAAPTHON OMONMOTEKH S3bIKA BHICOKOTO YPOBHS,
pa3padarbIiBaTh MPOTPAMMBI C TPUMEHEHUEM
PA3TUYHBIX S3BIKOB IPOTPAMMHUPOBAHUS, BHIOUPATH
MOIXO/ISIIIINE WHCTPYMEHTHI )11 KOHKPETHOM 3a71a4H,
MPOCKTUPOBATH APXUTEKTYPY MPOTPAMMHOTO
oOecIieueHus1, UCIIOB30BaTh COBPEMEHHBIC SI3bIKU
[POrpaMMHUPOBAHHUS JIJIS1 Pa3pabOTKU MPOTrPaMMHOTO
oOecreyeHus1, UCII0JIb30BaTh BO3MOKHOCTHU
COBPEMEHHBIX MHTETPUPOBAHHBIX Cpe]l pa3paboTKu
MPUKJIAJHOTO U CUCTEMHOTO MPOTPAMMHOIO
oOecreyeHus Ha SI3bIKaX BHICOKOTO YPOBHS JUIsI
pa3pabOTKH aJITOPUTMOB U MPOTPAMM, UCTIOIH30BATh
YTHJIMTHI aBTOMaTHYE€CKOW COOPKH M pa3BEPTHIBAHUS
[pOrpamMM B OTIEPAIIMOHHBIX CHCTEMax

MeeT mpakTUYECKHU OBIT: HACTPOUKHU U
WHTETPAIA TPOTPAMMHBIX PEIICHUH C arapaTHbIM
oOecreuyeHneM U BHEIITHUMU yCTPOHCTBAMU,
Pa3pabOTKH MPUKIATHOTO MPOTrPAMMHOIO
oOecIieueHus1, OTIIAJIKH, IIONCKA U YCTPAHCHUS
OIK1OOK MPOrpaMMHOIO KOJ/Ia, OLIEHKH CJI0KHOCTH
QJITOPUTMOB, UCIIOJIb30BAHMS BO3MOKHOCTEN
CTaHJaPTHON OMOINOTEKHU, CTOPOHHUX OUOIMOTEK
[POrpaMMHOTO KOJ/ia, pa3paboTKU, TECTUPOBAHUS U
OTJIAJIKU TIPOTPAMM C HUCIIOJIb30BAaHUEM COBPEMEHHBIX
SI3BIKOB ITPOTPAMMHUPOBAHMS, HHCTPYMEHTOB U
TEXHOJIOTUH, pabOTHI C COBPEMEHHBIMU
MHTETPUPOBAHHBIMY CpeaMu pa3paboTKu
MPUKJIATHOTO U CUCTEMHOTO MPOTPAMMHOTO
oOecIieueHus Ha S3bIKaX BEICOKOTO YPOBHS,
pa3pabOTKU, OTIIAKU U Pa3BEPTHIBAHUS
MPOTrPAMMHOTO OOCCIICYCHHSI B OTIEPAITMOHHBIX
cuctemax cemeiicta Unix 1 Windows

1.0.22 MamunHoe o0yueHue

3HaeT: -[1-3, CY] 6a30BbIc METPUKH KaueCTBa
oOyuenus 6e3 yuurens (silhouette score adjusted rand
index), -[U-1, CY] kareropuu 3a7a4 aBTOMaTHYECKOTO
MamrHHOTO 00yueHus, -[1-2, CY] pazauynbie
APXUTEKTYPhl PAHKUPOBAHHOTO MOWCKA (OTHO-/IBYX-
TpexcTaguiiHoe paHkupoBanue), -[1-1, CVY]
OCHOBHBIE€ METO/Ibl CTATUCTUYECKOTO MAIIIMHHOTO
oOy4deHust

Y™meer: -[U-1, CY] ncnonp30BaTe HHCTPYMEHTBI
OYMCTKU JAaHHBIX U MPEIBAPUTEIBHOM MOATOTOBKH
TAaHHBIX METOJIAMU TTOHMKEHUS PA3MEPHOCTH U
BU3yaIU3alliy JId aHalu3a JaHHbIX, -[U-1, CY]
BBLIOMPATh M QIAITUPOBATH ONTUMAJIBHBIN AJITOPUTM

MaITMHHOTO 00y4YeHHUsI 11T KOHKPETHOM 3a1auu, -[ M-




1, CY] ananu3upoBarh cieliupuKy 3a7a4u ¢ y4€ToM
COBPEMEHHBIX TPEHJIOB (HampuMep, UCTIOJIb30BAHKE
AutoML my1s1 06paboTKku OONBIINX JIAHHBIX,
nHterpanusa ¢ MLOps), BBIOMpATh MOAXOISIINE
AutoML-unctpymentsl, -[-1, CY] npumeHsTh
METO/TbI 0alieCOBCKOM KiTacCU(DUKAITUU 1
aHcamOiieBble MeTo bl MO (O3TTHHT, OyCTHHT,
CTIKHUHT MOJIeJiel ), a TaK)Ke MMPOU3BOJHBIX OT HUX
(ciyuaiiHble jeca, rpaJiMeHTHBIN OyCTHUHT Ha
nepeBbsix), -[M-1, CY] npoBoaUTs OTHOMEPHBIN 1
MHOTOMEPHBIN aHATN3 TPU3HAKOB, B TOM YHUCIIE C
MCII0JIb30BaHUEM cpeacTB Busyanuzanuu[ -4, CY]
MPUMEHSTH CTAHJAPTHBIE METOIbI OTOOpa MPU3HAKOB
1 BEIOMpPATh ONTUMAJIBHOE TTOJIMHOXKECTBO MPU3HAKOB
Mmeet npaktuueckuit onsiT: -[1-3, CVY]
MCII0Ib30BAHUS TOTOBBIX HHCTPYMEHTOB JIJIs1 OLIEHKHU
KaueCTBa KJIACTEPHU3aIlUU U APYTHX Mojesiel 6e3
yuutens, -[U-1, CY] tectupoBanust Mojeleit nepes
Pa3BEPTHIBAHUEM, OIIEHKH KaueCTBa MOJIEIICH
MalrHHOTO 00yueHus, -[11-2, CY] ucnonb3zoBanus
MHCTPYMEHTOB OIIEHKH KaueCTBa MOJIEJICH
PAaH)KUPOBAHUS Y CPABHEHUS PAHXKUPYIOIIUX MOJICIICH
MEeXIy COOOM; MPUMEHEHUS METO/I0B 00yUeHHUsI TUTIA
pairwise u listwise; UCIOIb30BaHUS Pa3IUYHbIX
APXUTEKTYp PAaHKUPOBAHHOTO TTOUCKA (OHO-IABYX-
TpexcTaauiiHoe paHxupoBanue), -[1-3, CY]
MCII0JIb30BAHUSI METO/IOB MOHMKEHHS PA3MEPHOCTH U
Mo/100pa ONTUMATBHOM PA3MEPHOCTH B 3aBUCUMOCTH
0T HEOOXOIUMOM 1011 00BsICHEHHOU nucnepcuu, -[ -
1, CY] anexBatHOTO BHIOOpA METOIOB
CTATUCTUYECKOTO MAIIMHHOTO O0YUYEHHUS C YUETOM
0COOEHHOCTEH JaHHBIX U 3a1a4H

1.0.17 Coop, ananus u
npeao0padoTKa JaHHBIX B
MaITMHHOM OOyYCHHH

3Haet: -[1-2, CY] onacHOCTH NpeB3SITHIX TaHHBIX , -
[U-1, BY] ocHOBHBIE TpeOoBaHUs K HAOOpaM JTaHHBIX
U1 peleHust 3a/1a4 MallluHHOTO 00yueHust, -[U-1,
bY] oCHOBHBIE YHCTIOBBIE XaPAKTEPUCTUKH
CTATUCTUUYECKUX JAHHBIX U METOABI UX HAXOKACHUS,
MCTOYHUKH JIAHHBIX: TUTIBI U ()OPMBI TIPEICTABICHUS
NTaHHBIX (CTPYKTYPUPOBAHHBIE,

[0y CTPYKTYpPUPOBAHHBIC, HECTPYKTYPUPOBAHHEIE);
METO/Ibl CTATUCTUYECKON 00paOOTKM U BU3yaIU3aluu
ITAaHHBIX; METOJIOJIOTUH cOOpa JaHHBIX; COBPEMEHHBIE
TEXHOJIOTUU XpaHEHUs OOJIBIINX 0ObEMOB JaHHBIX
YMmeer: -[U-2, CY] nmpoBepsaTh 00y4aroiyto BEIOOPKY
Ha HAJIMYUE PA3IMYHbIX UCKaxeHui, -[11-2, CY]
Mo0MpaTh UHCTPYMEHTAPUN Pa3METKH JIaHHBIX TOJT
ycnoBus 3aaaud, -[M-1, BY | BBIUMCAATH YMCIOBBIE

XAPAKTCPUCTUKHN CTATUCTUYICCKUX NAHHBIX,




[MPUMEHATH METOABI BU3yan3anuu JaHHbiX[1-3. BY]
[MPUMEHATH METOAbI MOHUKEHUS PA3MEPHOCTH JIJIS
[MEpBUYHON UHTEPIPETALIMU U BU3yaJIH3alNU
MHOTOMEPHBIX JJAaHHBIX, COOMPaTh U HHTETPUPOBATH
[Pa3HOPO/IHBIE HAOOPHI TAHHBIX U3 Pa3HBIX
ICTOYHHKOB

Nmeer npaktuueckuit onwIT: -[U-2, CY] ananusa
oOyuarolel BBIOOPKH Ha MPEAMET
pENpPe3eHTaTUBHOCTH, BO3MOXKHBIX MCKAXKCHUH,
CKpBITBIX Ipeas3sTocTen, -[1-1, BY | npoBepku
TaHHBIX HAa KOPPEKTHOCTh, Pa3METKH JTaHHBIX, TIOMCKA
1 U3BJICUCHUS] HCOOXOAMMBIX JJAHHBIX U3 PA3IMUHBIX
MCTOYHHMKOB; OpraHU3alliy XPaHUIUII JaHHBIX U
HAaCTPONKH MHOPACTPYKTYPHI U1 XpaHSHUS U
OBICTPOTO TOCTYTA K IAHHBIM

YyeOHast mpakTHKa
(TeXHOJOTHYeCcKast, MPOEKTHO-
TexHooruyeckas) (2 cemectp)

3HAET: 3STUYECKUE HOPMBI U YCTAHOBJICHHBIE ITPaBUIIA
KoMaHHOU paboThl, -[U-1, CY] uenu u 3anauun
KOMaH/IHOM pa0oThl B chepe NN, BubI
KOMMYHHUKAIMI 1 UX POJIb B JOCTHIKEHUN
[MOCTABJIEHHBIX 1€J€H, CIOCOOBI MEPBUYHOM
00paboTKH HH(pOpMaALIUU

'YMeeT: pazpabarbiBaTh MaTeMaTHYECKUE MOJIEIIH,
QJITOPUTMBI M KOMITBIOTEPHBIE POrPAMMBbI IS
[IPEIOKEHHBIX 3a/1a4, UCIIOJIb30BaTh
MaTeMaTHYECKUH anmnapar B PEIICHUH
npodeccuoHANbHBIX 3a/1a4, KpUTHUECKH OLEHUTD

A (HEKTHBHOCTH UCTIOIB30BaHUS BPEMEHH TPH
[PELIEHUH MOCTABIICHHBIX 33/a4, a TAKXKeE,
OTHOCHUTEIILHO TIOJIYY€HHOTO pe3ynbrara, -[1-1, CY]
BKJIFOUATHCSl B COCTAB pab0OYeil rpymibl U aKTUBHO
Y4aCTBOBAThH B KOJJIEKTUBHBIX OOCYKIEHUSX,
HAaXOIUTh U KPUTUYECKHU aHAIM3UPOBAThH
MHbOpMaIHIo, HEOOXOTUMYIO ISl pEeLIeHUS
[MOCTaBJICHHOW 3aa4u

IMeeT mpakTUYECKUM OIBIT: y4acTusi B OOMEHe
nHMOpMaIeil, SHaHUSIMU 1 OTIBITOM B HHTEpecax
BBITIOJTHEHNSI KOMAaHTHOM 3a/1auu, pa3padoTKu
KOMITBIOTEPHBIX MPOrPaMM, IPUTOIHBIX IS
[IPAKTUYECKOrO UCIIOIb30BAaHUS, IPOrPAMMHOM
peanu3aiuy aaropuTMOB 3a1a4 MPoQecCHOHATBLHON
NEesTENbHOCTH, OLEHKH JIMYHOCTHBIX PECYPCOB 1O
NTOCTH>KEHHUIO 1IeJIe yIIPaBICHHUsI CBOUM BPEMEHEM
U1 YCIIEUTHOTO BBIIOJIHEHMS IOPYUYEHHON padOThI U
camopasButus, -[M1-1, CY] myGnuunoro
BBICTYILJICHUS, TIOJTOTOBKHU U JIEMOHCTpallUU
MPE3eHTAlMK B paMKaX CBOEH POJIH, COITIaCOBAHO C
BBICTYIUJICHUSIMUA JPYTUX YYACTHUKOB KOMaH/Ibl,

JICKOMIIO3MIIMM MOCTABJICHHOM 3aa4M, BBIJACIASA €€




|6330BI>I€ COCTAaBJIAIOIINC

4. O0bEéM NPpAKTHKH

OO6mas TpyaI0eMKOCTb MPAKTUKU COCTABISAET 3a4ETHBIX eIUHHMI] 6, yacoB 216, Henemns 4.

5. CTpykpypa u coaepkaHue NPaAKTHKHU

Ne
pasaena
(3Tana)

HauMeHoBaHMe TN KPaTKoe cojiep:kaHue BUAa padoT Ha
NpaKTHKe

KoJa-Bo
4acoB

Oprann3aimoHHoe coopanne. MHCTpYKTax 10 TEXHUKHU O€30M1aCHOCTH.
O3HaKOMJICHHE C TIPABHJIAMU BHYTPEHHETO PacCHoOpsAKa OpraHu3aluu
(Ipu MPOXOXKJICHUU CTAXUPOBKH). OOI1Iee 03HAKOMIICHHE C IEJISIMU U
3aJauaMu MPaKTUKH. Belaya MHOIMBUAYaIbHOTO 3aJaHNs HAa IPAKTHKY.

3y4yeHne moCTaHOBKM 3aJ1aud, aHaju3 TpeboBanuii k pemenuto. Coop
uH(OpMaIMK O IpeiMeTHOM oOnacTu. M3yuenue u aHanu3
CYIIECTBYIOUIUX MOAXOJ0B M PEUICHUN JJI aHAJIOTUYHBIX 3a/1a4.

24

[TonroToBka u peaBapuTeIbHas 00pabOTKa JAHHBIX: OUUCTKA OT
[IPOIYCKOB Y BEIOPOCOB, HOpMaJIu3allus, KOJIUPOBAHUE
KATETOPUAJIbHBIX MPU3HAKOB. BhINOMHEHNE Pa3BEIOYHOTO aHAIN3A
TaHHBIX.

40

Br160op MeToa peleHus 3a1a4u, 00ocHoBaHue BbIOOpa. HacTpoiika u
00yudeHHe BHIOPAHHOTO(-bIX) AJITOPUTMA(-0B) MAITUHHOTO O0yYEHUSI.
[TpoBeeHNE SKCIEPUMEHTOB C Pa3JIMYHbIMU rUIeprapaMeTpaMu.

48

OlnieHKa KauecTBa MOJIy4YEHHBIX MOJICNICH C UCIIOIb30BaHUEM

Pa3IMYHBIX METPUK. AHAJIU3 PE3yJbTaTOB, BHISIBICHUE TPUUYKH

BO3MOXKHBIX OIMMMOOK. ONTUMHU3AIMS MOACIH Ha OCHOBE ITOTYYEHHBIX
€3yJIbTaTOB.

40

uTerpaiys MOJEIu B CUCTEMY WK MPUIIOKEHUE (€ciiu TpeOyeTcs 1o
3amannio). [lonroroBka Momenu K NCIIOIb30BAHUIO B MMPAKTUYECKUX
YCIIOBUSIX.

32

[ToaroroBka oT4eTa O MPOXOKICHUU MPAKTUKU. ONMCaHUE TTOCTAaHOBKHU
3ajiauu, MOJIXOI0B, MMOJYYEHHBIX PE3YJIBTAaTOB, BEIBOJAOB U
€KOMEHJall1i.

16

3ammTa otuera. [IpencrapiieHne pe3yabTaToB MPAKTUKH.

6. ®opMBI 0TUYETHOCTH MO MPAKTHKE

[To oxOHYaHMIO MPAKTUKH, CTYICHT NPEAOCTaBIsAET Ha Kaeapy makeT JOKYMEHTOB,
KOTOPBIN BKIIFOYAET B CEO:

- THEBHHK IIPOXOKJEHUS TPAKTUKH, BKIIIOYAs HHIMBUIYyaIbHOE 3aJaHUE U
XapaKTepUCTUKY paOOThl MPAKTUKAHTA OpraHu3aluei;

- OTYET O MPOXOKICHUU TPAKTUKH.

@opMbI IOKYMEHTOB YTBEPKI€HBI pacropsikeHreM 3aB. kadenpoit ot 12.04.2017 Ne37.




7. ®oH/1 OLIEHOYHBIX CPEICTB /1JIf MPOBEAeHHUsI TEKYIIer0o KOHTPOJISA yCIeBaAeMOCTH,
NMPOMEKYTOYHOM aTTeCcTAlUM 00y4YAIIIMXCS M0 MPAKTUKE

Bun npomexxyTouHo#t arrecranuu — AudepeHunpoBannblil 3a4eT. KoHTposb kauecTBa
OCBOEHHs 00pa30BaTeIbHON TPOrPaMMBI OCYIECTBISAETCS B COOTBETCTBUH ¢ IlonoxeHneM
0 0aJUIbHO-PEUTUHIOBOI CHCTEME OLIEHUBAHMSI PE3YJIBTATOB YUEOHOU e TENbHOCTH

00y4Jaronuxcs.

7.1. Kontpoasbubie meponpusitus (KM)

Ne

KM Cemectp

Bun xonTpoOss

Hazsanue
KOHTPOJIBHOTO
MEpOTIPUSTHS

Bec

Makc.0am

[Topsimox HauncaeHust
0aoB

YuuteiBaeTcs B 11/

Texymuin
KOHTPOJIb

[IpencraBnenue
IIJIaHa
BBIIIOJTHEHHS
I/IH,Z[I/IBI/I,Z[yaJIBHOFO
3aJJaHUs

MakcumymM 5 6ainios. 5
0aJuIoB: IJIaH MOAPOOHBIH,
PEATUCTUYHBIN, COIEPHKHUT
YEeTKUE BPEMEHHBIC paMKHU

M KIIFOYEBEIC JTaIlbl; 4
0aJIoB: IJIaH
MIPUCYTCTBYET, HO TpEOyeT
YTOYHEHU; 3Tallbl
oTpesieNICHBI

HEIOCTATOYHO YETKO; 3

0aJIoB: IJIaH
MPECTaBJICH, HO
COJIEP>KUT HETOUHOCTH;
OTCYTCTBYIOT HEKOTOPBIC
KJIIOYEBBIC STAINbI; 2
Oayia: miaH
MTOBEPXHOCTHBIM,
CONEPKUT omuoKkwm; 1
Oayia: raaH HEMPUTOICH
Jutst paboTsl. 0 Gamna:
IJIaH OTCYTCTBYET.

nuddepeHInpoBar
3aueT

Texymui
KOHTPOJIb

Texymast pabora
HaJl
WHIMBUIYyJIbHBIM
MIPOEKTOM
(IpOMEXKyTOUHBIC
pe3yabTaThl)

Maxkcumym 5 Ganos. 5
OastoB: paboTa Haz
3aJJaHHEM BBITTOJTHSIETCS
COIVIACHO ILIaHY WIIU C
OTIEPEIKCHUEM;
IPOMEKYTOYHBIC
PE3YNBTaThI MMOTHOCTHIO
COOTBETCTBYIOT
OKUIAHUSIM; TIPOSIBIISIETCS
WHUIATHBA 1
CaMOCTOSATEIBHOCTD; 4
0astoB: paboTa Hax
3aJJaHAEM BBITTOJTHICTCS B
CBOEBPEMEHHO, C
HeOOIBIINMU 3aJIePKKaMU
10 CpOKaM;
MPOMEKYTOUHBIC
pe3yabTaTbl B OCHOBHOM
COOTBETCTBYIOT ILJIaHY,
TpeOyroTcst HeOOMbIITNE
KOPPEKTUPOBKH; 3 Oajut:

nuddepeHmpoBar
3a4eT




UMEIOTCS CYIIIECTBEHHBIC
3aJICPIKKH 110 CPOKaM
BBIIIOJIHEHHS 3a0aHUS;
TpeOyroTCst
IOIOJIHUTEILHBIE
KOHCYJIBTAIINHN; KaueCTBO
BBITIOJIHEHUS cpeHee; 2
0aJIJI0OB: UMEIOTCS
TPYIHOCTH C
CaMOCTOSITETbHBIM
BBITIOJIHCHHUEM 3aIaHUS;
TpeOyeTcs MOCTOSTHHOE
PYKOBOJICTBO; Ka4€CTBO
HH3KOe; 1 0ajIoB: 3amanue
MPAKTHYECKH HE
BBITIOTHSETCS
OTCYTCTBYET JKEJIaHUE
CaMOCOBEPIIICHCTBOBATHCS.
0 GamoB: 3ajaHUE HE
BBITTOTHSIETCS.

Maxkcumym 5 Gannos. 5
0aJJIOB: MPUMEHEHBI
MIPABUIIBHBIC METOJIBI,

pe3ybTaThl MOTYUYEHBI B

ITOJIHOM 00beMe, MOZAEIb
MOKa3bIBAET XOPOIIIee
Ka4eCTBO, KOJI XOPOIIIO

CTPYKTYpUPOBaH U
3aJJ0KyMEHTHUPOBaH; 4
Oasa: mpuMEHEHBI
KOPPEKTHBIC METOJIBI,
pe3ynbTaThl MOTYUYEHBI,
MOJIEJNTb ITOKa3bIBACT
pUeMIIEMO€e Ka4eCTBO,

Pabora Hazg

KOJI B IIEJIOM XOPOIIIO

VH/IMBUTyTEHBIM ‘ ) |

POEKTOM 3 5 OpraHu30BaH; 3 6aJ1J1a.~ g hepeHInpoBar
(uToroBHIe METOJIBI B IICJIOM BEpPHBI; [3a4eT
pe3ynbTaThl MOTYUYEHBI,

PE3YJIBTaTHhI)

MOJIEJTb ITOKa3bIBACT

YAOBIETBOPUTEIILHOE
Ka4eCTBO, IMCIOTCS

3aMedaHus 1Mo Koay; 2

Oayyia: UMEIOTCS OIMOKH B
MPUMEHEHUU METOIOB,
Pe3yIaBTAThI HEMOJTHBIE,

KaueCcTBO MOJIENIN HU3KOE,

KoJl TpeOyeT mopaboTku; 1

0aIt: cepbe3HbIe OMTUOKU

B METOJIOJIOTHH,
pEe3yABTATHI

HenocToBepHHI. () 6aIoB:

pe3yIABTaThl OTCYTCTBYIOT .

Texymni
KOHTPOJIb

Maxkcumym 5 Gansos. 5

3ammra oT4eTa 0
0aJIoB: OTUET HamucaH |[IuddepeHupoBar

IIPOXOXKACHUH | 3 5
YeTKO U JIOTUYHO; 3a4er
HPaKTHKH

pe3YJIbTaThl IPEACTABICHBI

Texymni
KOHTPOJIb




HarjisiaAHO, IIOJIHBIC OTBECTHI
Ha BOIIPOCHI;
JIEMOHCTPHUPYET TITy0oKoe
MIOHUMAaHHE BBITOTHEHHOM
paboTsl. 4 Gana: oT4eT
XOPOIIIO CTPYKTYPHPOBaH;
pe3yJIbTaThl
MIPECTABIICHBI;
000CHOBAaHHBIE OTBETHI HA
BOIIPOCHI; TPOSIBIISIETCS
XOopolilee TOHUMaHUE
Matepuaa. 3 6anna: oT4eT
HarmcaH; OCHOBHBIC
pE3yNbTaThI
IIPUCYTCTBYIOT; OTBETHI Ha
BOIIPOCHI HETOJIHEIC,
HUMEIOTCSI HEIOCTaTKH B
MTOHUMaHHUU HEKOTOPBIX
ACTeKTOB. 2 0ana: OT4eT
CONIEPKUT TpeOyeMble
3JICMCHTHI; OTBCTHI Ha
BOTIPOCHI HEYETKHE;
HEI0CTAaTOYHOC
MOHUMaHHE OTACITHHBIX
gactei paboTsl. 1 Gam:
OTYET HETIOIHBIH;
OTCYTCTBYIOT OTBCTELI Ha
BOIIPOCHI; TPOSIBIISIETCS
cmaboe MOHUMAaHHe
BBITIOJTHEHHOH paboThI. ()
0aJIoB: OTYET
OTCYTCTBYET; paboTa He
BBITIOJITHCHA.

[IpomesxyTouHast
aTTecTanus

XapakTepucTruka

OrneHka «OTIuIHO» (5
0aJIJTOB) BBICTABIISIETCS,
€CJIM CTYACHT BBITIOTHIII
BCE ITyHKTHI
WH/IMBHTyaJIbHOTO
3aJanus, coOIroman
KaJleHAapHbINA Tpaduk 1
MTOJITOTOBUJI OTYET O
MIPOXOXKACHUU TTPAKTHKH.
Onenka «xopouio» (4
0asa) BEICTaBISETCS,
€CJIM Y PYKOBOJUTEIIS
UMEIOTCSl He3HAUNTETbHbBIE
3aMeYaHusl K pe3yJibTaraM
paboThL, HO CTYIEHT NpHU
3TOM COOJIOAAI
KaJleHAapHbINA rpaduk 1
MTOJITOTOBHJI OTYET O
MIPOXOXKACHUU TTPAKTHKH.
Ouenka
«YIIOBIIETBOPUTEITHHO» (3
Oaia) BBICTABIISIETCA,

nudepeHmpoBar
3a4eT

CCJIM CTYACHT HC




BBITIOJTHIJT HEKOTOPBIE
MYHKTHl UHAWBHTyaJIbHOTO
3aJlaHUs B YCTAHOBJICHHBIN
CPOK, HO OTYET O
MIPOXOXKIACHUH TTPAKTUKHU B
I[EJIOM TOATOTOBJIEH U
TpeOyeT He3HAYUTEITHLHOM
nopabotku. OneHka
«HEYIOBIETBOPUTEIILHOY
(0 6amyioB) BHICTABISIETCA,
€CJIU CTY/ICHT He
BBITIOTHIIT
WHJUBUIyaIbHOE 3aJaHue
B YCTAHOBJICHHBIN CPOK U
HE TOJITOTOBWJI OTYET O
MIPOXOXKACHUU MTPAKTUKH.

7.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA

[To uToram nmpaxkTUKU KOMHCCHEH Kadeapbl TPOBOAUTCS oTyeTHas KoH(epennus. Ha
KOH(EPEHIINIO TPUTIIAMIAIOTCS MPEACTABUTENH MPEANpUsITHI-TapTHEPOB. CTyIEHT

NpCaACTaBILICT AHCBHUK M OTYCT O IIPOXOXKACHHUHA ITPAKTUKHU, KOPOTKO JOKJIIAABIBACT O

CBOEM BKJIaJI¢ B KOMaHAHbBIN MPOEKT (He 6osee 5 MUHYT) U OTBEYAET Ha BOPOCHI
KOMHCCHH (He OoJiee 2 MUHYT Ha OAWH BONpPOC). PyKOBOIUTENb TPAKTUKH OT MPEAIPUITHUS
3aMONHIET XapaKTEPUCTUKY padOThl MPAKTUKAHTA HA MOCIIEIHEN CTPAHUIIE THEBHUKA,

OLICHMBAsI UCIIOJIHEHUE CTYACHTOM Ka)KJ10W KOMIIETEHIINH, U BBICTABIIIET PEKOMEHIYEMYIO

OIICHKY.

7.3. OneHo4YHbIE MATEPUAJIBI

Ne KM
Komnerennun PesynsraTsl 00yueHust
12(314|5

VK- YMeeT: OLeHUTh NOTPEOHOCTh B pecypcax U IJIaHUPOBATh UX UCIIOJIb30BaHUE MPU AEn
pelieHnu 3a1a4d IpodeCCUuOHAIBHOM IeATEThHOCTH

VK- MMeeT npakTUUECKUI OIIBIT: pelIeHHA N0CTaBICHHBIX 331124, © y4ETOM An
MMEIOIINXCSI PECYPCOB U OTPaHUYCHUI

VK3 3HaeT: 3(1)(1)6KTHBHLI€ CTpaTerud KOMaHJIHOTO COTPYIHUYECTBA ISl IOCTUKEHUS AN
[MOCTaBJICHHOM 11€JIN

YK-3 YMEET: HECTH JIMYHYI0 OTBETCTBEHHOCTh 33 PE3yJIbTaT +

VK3 VMeeT npakTUYeCKU OMbIT: pabOThl B HAIIPABJIEHUHU JINYHOCTHOTO, ARnAne
00pa3oBaTeIbHOTO U MPOGECCUOHATEHOTO POCTa

VK-8 3HaerT: NPUYUHBI, NPU3HAKHA 1 OCIECTBUA OMACHOCTEH, CIIOCOOBI 3aIUTHI OT N
Upe3BBIYAWHBIX CUTYyaIUi

VK-8 YmeerT: H[[GHTH(beIII/IPOB&TI: OTacHBIC U BpeIHbIC (PAKTOPHI B paMKax N
OCYILECTBIISIEMON I€ATEIbHOCTU

VK-8 HMeeT nmpakTUYEeCKUI OMBIT: CO3JJaHUs B CBOEH MOBCEHEBHOM KU3HU U B N
npodecCHOHANBHON IeITeTbHOCTH OE30TaCHBIX YCIIOBUH JKU3HEIEATETHHOCTH

OITK-4 'YMeeT: caMOCTOATENbHO U3y4aTh HOBbIE TEXHOJIOTMH, UCTIOIb3yEeMbIE Ha AN
[PEIIPUITUH, C TIOMOIIBI0 HH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX CUCTEM

OITK-4 MMeeT nmpakTUUECKUi OTBIT: y9acTHs B pa3paboTKe HAYYHO-HCCIIEI0BATEIHCKOTO Nt
[IPOEKTA, IPUMEHSS U3YUEHHBIE TEXHOIOTUU

OIIK-5 VMeeT npakTUYECKUM ONbIT: IPUMEHEHHUS MTOJTYYEHHBIX MaTEMaTUUYECKUX 3HaHUM | [+HH [+




1 HABBIKOB MPOTrpaMMUPOBaHUA JJIA pCIICHUS MPUKIIAAHBIX 3a/1a4

[1K-4

HmeeT npaktudeckuii onbIT: - [M-2, BY | nucnons30BaHUS OCHOBHBIX OHOIHOTEK
TSl HAyYHBIX BhIYMCIIeHUH, Takue kak NumPy, SciPy u Pandas4 ocHOBHBIX
OuOIMOTEK /715 BU3yaJlM3alluy TaHHbBIX, HarpuMep, Matplotlib u Seaborn

[1K-7

Hmeet npaktudeckuii onbIT: - [U-1, CY] ucnons30BaHus HHCTPYMEHTOB OYUCTKH
JTAHHBIX U HpeﬂBapHTeHBHOﬁ IIOATOTOBKU JaHHBIX MECTOAAMU ITOHUKCHUA
pa3MEpHOCTH U BU3yanu3aluu ais aHanusa qaHHbix [U-3, CY] olleHku kayecTBa
PE3yJIbTATOB 00YUYEHUST MOJICTTH

[1K-10

Wmeet npaktnyeckuii onbIT: - [U-1, CVY] pa3zmeTku qaHHBIX, TPOBEPKU JAHHBIX HA
KOPPEKTHOCTh

TumnoBbie KOHTPOJIBHBIC 3aidaHUS 110 KAKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

8. YueOHo-MeTonu4ecKkoe 1 HHGOPMaMOHHOE 00ecneYeHre MPAKTUKH

IleuaTnasi yqe6H0-MeTozmqec1caﬂ AOKYMECHTAIUA

@) OCHOBHAs TUumMepamypa:
He npenycmorpena

6) dononHumenvHas aumepamypa:
He npenycmorpena

U3 HUX MemoouyecKue YKa3auus Oas CamoCmosmenbHou pabomul cmyoeHma:
PexomeHnaanuu no opraHu3ani caMOCTOSATENbHOM pabOThI CTYI€HTOB:
MeToauveckue ykazanus / coct.: A.A. 3ambiuusiea, T.I. Hoxkuna. - YensiOuHck:
Nzparensckuii nentp FOVYpl'Y, 2023. - 26 c.

I.

JJIeKTPOHHAsAA Y4eOHO-MeTOANYeCKast JOKYMeHTAIlus

HaumenoBanue
No Bun peeypeas | bubmuorpadudeckoe onvcanme
JUTEpPaTypbl | AIIEKTPOHHOMN
dbopme
MeTommaeckie } CtpykTypa, comepkaHue 1 mpaBuiIa 0(pOpMIICHHUS BBITYCKHBIX KB&JII/I(?I/IKEH
Gust st DJEKTPOHHBINA [paboT: METOAMYECKHE YKa3aHUA IS CTYACHTOB Kadeaphl MPUKIAIHON MaT
] [roco . [KaTajor nporpammupoBanust / coct.: A. K. emunos, A.B. Jlyt, H. C. Munonouesa
CAMOCTOATCIILHON IOVYpl'Y Uensiounck : Mznatenbckuii neHtp FOYpI'Y, 2021. — 41 c.

paboTHI CTyIEHTA

https://lib.susu.ru/ftd?base=SUSU METHOD&key=000571098&dtype=F.

Jlayepman, O. B. Pa3paboTka nporpaMMHOro npoayKTa: npodeccnoHasbl

ObC .
b OcHOBHAas I — CTaHJAPThI, )KU3HEHHBIHN IUKJI, KOMaHHas paboTa : yueOHOe mocodue / O.
nuTeparypa Mo Jlayepman, H. U. JIeiruna. — HoBocubupcek : HI'TY, 2019. — 75 c.
https://e.lanbook.com/book/152251
ObC bananos, A. H. Buenpenue meronomnoruii B IT: Agile, Scrum u npyrue : yu
OcHoBHas
3 Tenarvha u3aarenbeTBa  [mocobue [yt By3oB / A. H. bananoB. — 2-e u3a., crep. — Cankr-Iletep0y;
patyp Tams 2025. — 188 c. — ISBN 978-5-507-51037-5. https:/e.lanbook.com/book/:
O — OBbC ['py3nes, A. B. Mzygaem Pandas / A. B. I'py3neB, M. Xelnar ; mepeBo ¢ aH
4 TeDaTVDa n3narenscTBa |A. B. I'py3neBa. — 2-oe u3na., ucnp. u gon. — Mocksa : JIMK Ilpecc, 201¢
patyp Jlanb https://e.lanbook.com/book/131693
5 |OcHoBHas ObC MurtsikoB, E. C. MIcKycCTBEHHBIH HHTEIUIEKT M MAallIMHHOE 00y4YeHHE : y4el




UTEpATypa n3narenbeTBa  [mocobue it By3oB / E. C. MuTskos, A. I. lllmenesa, A. W. JlansiHuH. —
Jlanb crep. — Cankr-IlerepOypr : Jlans, 2026. — 252 c.
https://e.lanbook.com/book/507451
ObC Mapxkenos, A. A. Beenenue B TexHosoruio kKonTeiinepos 1 Kubernetes / A.
6 fp‘l’fe"i‘;mzﬂwa" 3natemseTBa [Mapkemos. — Mocksa : JIMK ITpece, 2019. — 194 ¢. — ISBN 978-5-970
patyp Jlanpb https://e.lanbook.com/book/131702
Kmaros, J1. B. Texnonoruu pa3paOboTKu NPOrpaMMHBIX MTPUIOKEHUH, OCH(
OBbC .
7 JlomotHUTE IHHAS B p— ucnionb3zoBanuu Git, Docker, Gradle: [Ipaktukym : yaebHoe nmocooue / J1.
ureparypa o A. A. IlerpoBa. — Mocksa : PTY MUPOA, 2025. — 70 c. — ISBN 978-5
9. https://e.lanbook.com/book/504851

9. I/IHq)OpMaIII/IOHH])Ie TEXHOJOI'MM, HCITOJIB3YEMbIEC ITPHU MTPOBECICHUM IIPAKTHKHA

HepequL HCIIOJIB3YCMOTO IIPOIrpaMMHOI'O oOccrIeUCHMS:

SNk W=

The Git Development Community-Git(6eccpodHo)
-Oracle VirtualBox(6eccpouHo)
-Python(6eccpouno)

Microsoft-Visual Studio(6eccpouHno)
Docker-Docker(6eccpouno)

[lepedeHp UCTIONB3YyEMBIX HHPOPMALIMOHHBIX CIIPABOYHBIX CUCTEM:

Her

10. MaTepuaJIbHO-TEXHUYECKOE 0O0ecrevyeHne NMPAKTUKH

MecTo npoxoxIeHUs
NPAKTHKH

Anpec mecTa
MPOXO0K/IEeHUSA

OcHoBHOe 000py10BaHME, CTEH/IbI,
MAaKeThl, KOMIILIOTEPHASl TEXHUKA,
NpeaycTAHOBJIEHHOE POrPpaMMHOe
oOecrieueHue, odecredynBaKIme
NMPOX0KIeHUE MPAKTHKHU

OI'bY "UPLIHUT"
(ITepputopust)

454091,
UenstOMHCK, 1.
Mormnpa, 8a, ka0.
320

[IEPCOHAIIBHBIE KOMITBIOTEPHI C
[IPOrPAMMHBIM 00€CIIEUEHUEM IS
aHaIM3a OM3HEC-TPOLIECCOB, OATOTOBKU
1 pa3METKHA HaOOpOB JaHHBIX,
NpPOEKTUPOBaHuA U pazpadotku NHU-
CEPBHCOB;

CEepBUC Pa3METKH LHUPPOBBIX
M300paKEeHUH, BUJCOJAHHBIX U APYTHUX
TUIIOB JaHHBIX, pPa3BEPHYTHIN Ha
MOILHOCTSIX KOMITaHUY;

BUPTYyaJIbHbIE CEPBEPA I TECTUPOBAHUS
[10 u pa3BepThIBaHNs HH()OPMALIMOHHBIX
CEPBHCOB

00O "CrennAn
ManoBaun”

454014,
UenssOMHCK,
Kuposa, 132
(0.308)

MHTEPAKTUBHBIN KOMITIEKC Innovatic,
ITOTONEANYECKUI TPOTPAMMHBIN
koMIieke ArtikMe,

MHTEPAKTUBHBIN KOMIUIEKC ""PeHeccanc
Heiipo",

TPOrpaMMHO-AINIAPATHBINA KOMILIEKC




'YMHoe 3epkano ArtikMe ¢ BCTpoeHHBIM
KOMITBIOTEPOM,

MHTEPAKTUBHASI [IECOYHUIIA-CTOI
"MunnAnmas",

WHTEPAKTUBHBIN (DU3KYIBTYPHBIN
KOMILJIEKC,

MHTEPAKTUBHBIN KoMIUIEKC ¢ [10
«MHTepakTUBHBIN o1 Magiumy,
MHTEpaKTUBHBIN KomIuieke ¢ I10O "HUrpai
W pa3BUBancs',

M®Y nazeproe HP Laser 137fhw
(4ZB84A),

MOPTAaTUBHBIN MUHU TIpoekTop P30,
MuHH-ipoekTop LUMICUBE | ITpoekTop
ky0 Jlromuky0, Meta Quest 3, Pico 4
Ultra, ReviMotion,

npuctaska-aitpekep PCEye 5,
TpeHaXkep ISl 00ydeHus X0np0e
HerculesAlp 1.2,

MOOMJIbBHBIN MHTEPAKTUBHBIN MOJ
«AJIMAY,

[UTAHILIET ¢ TPO(UIBHBIM TPOrPAMMHBIM
ooecrieuenneM «AJIIIDOKC+y,

koMIuiekc bOC «BAJIAHCy» nng
TPEHUPOBKU JBUTATEIBHBIX HABBIKOB 110
onopHoi peakuuu MeroaoM (PBY-BOC),
MHTEJUIEKTYaJIbHOE 3EPKaJIO IICUXO0JIOTa
AManTes,

IPOrPAMMHO-IUJAKTUYECKUI KOMITIIEKC
«CTradbuinomepy,

muorpaguueckas cucrema Callibri Muscle
Tracker.

[{entp pazpadotku 3DIVI,
r.Muacc

456320, Muacc,
np. Maxkeesa, 48

GPU-cepBepa, 1o 50 Bugeokapr ¢ 12, 16,
24 I'b mamsatu 11t 00ydeHus: HeUPOHHBIX
CeTEH;

pactpeieIeHHOE OObEKTHOE XPaHUIIHIIIE
o 20 Th 151 XpaHeHus 1aTaceToB U
MOJICIICH;

BO3MOKHOCTb YJAJIEHHOTO CETEBOI0
OJKJIFOYEHUS K pecypcaM KOMITaHUU C
[IEPCOHAJILHOTO KOMITBIOTEPA CTYIEHTOB
yepe3 3amuuieHHoe VPN nonkitouenue (¢
ABTOpHU3ALMEN TNYHOCTH);

8 pabounx mect B ouce pa3pabOTUUKOB,
KOMHATa sl COBEILIAHU;

[IpOrpaMMHOE 00ecreueHre COOCTBEHHOM
pa3pabotku, B ToM uucie 3Di1Vi Face

SDK u 3DiVi Image API.




JlaGopaTopusi TEXHUYECKOTO
BpEHUS U
POOOTU3UPOBAHHBIX CUCTEM
B nHayctpuu, OYpl'Y

454080,
UenstOMHCK,
np.Jlenuna, 87,
ayn. 323/3

Pa6oune ctanuuu ¢ GPU (Ha 6a3e NVidia
4080, 4090, 5080);

Cepgep Ha 6a3¢e AMD ¢ MultiGPU Ha
0a3ze NVidia 5090;

HaGop omHorutatHbix kommnbiorepo GPU
1 NPU yckoputensamu (NVidia Jetson,
Orange P1);

CepBep xpaHeHUs JaHHBIX Ha 64 TB;

[ IpoMBITIUICHHBIE KaMePhl TEXHUYECKOTO
3perus 1 USB kamepsr;

CBOOOJIHO pacpoCTpaHsIeMOe
pOrpaMMHOE 0O0ecrieueHne u
ITUTIEH3UPOBAHHOE TTPOrPAMMHOE
o6ecneuenne OO0 "TPUJIMBU" 3DiVi

Face SDK u 3DiVi Image API.




