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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-6 CriocoGeH MOHUMATh MPHUHITUIIBI
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-9 Cnocoben 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-3 [PL-1] Cnoco6eH mpuMeHSITh 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-6 [ML-4] CiocoOeH NpuMEHSITh METO/IbI
oOyueHus 0e3 yUuTelNs JJIs aHaIn3a
CTPYKTYPHI JaHHBIX U BBISIBICHUS CKPBITHIX
3aKOHOMEPHOCTEN

SHaeT:

‘YMmeerT:

IMeeT npakTUYeCKUM OMBIT: -

[U-1, ITY] ucnonb3oBaHUsI THCTPYMEHTOB
OYMCTKU JAHHBIX U MPEIBAPUTEILHON
[MOJITOTOBKHU JJAHHBIX METOJAMU MMOHUKEHUS
Pa3MEPHOCTH U BU3yaIM3allUU JJI aHAIn3a
TaHHBIX

[U-3, ITY] olieHKM KayecTBa Pe3yyibTaToB
00y4YeHus MOJIeNn

[TK-9 [BD-2] CriocoGen onpenensrh
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, ITY] pa3MeTKu AaHHBIX, IPOBEPKU
TAaHHBIX HA KOPPEKTHOCTD

3. Mecro npakTuxku B ctpykrype OII BO

Ilepeyenn npeamecTBYIOMUX AUCIIUIIINH,
BHJIOB padoT

Ilepeyenn mocaeayOUIUX JUCHUILIAH,
BHJIOB padoT

1.0.08 [IporpammupoBanue Ha Python
1.0.17 Coop, ananu3 u npeaodpadoTka
TAaHHBIX B MAITUHHOM OOY4YEHUU

1.®.01 Tpek uHAyCTpUAIBHOTO NapTHEPA
1.0.09 Benenue B IpOEKTHYIO
NesATENbHOCTh

1.0.22 MamaHoe o0yueHue

1.0.11 IIporpammupoBanue Ha C++
1.0.18 CoBpeMEHHBIE SI3bIKU

1.0.26 be3omacHOCTE KU3HEAEATEILHOCTHU
1.0.35 OcHOBBI pacnpeieIeHHbIX U
00JIaUHBIX BBIYHCICHUI

1.0.24 OcHoBsl DevOps

1.0.34 TIpoekTrpoBaHHE€ YEIOBEKO-
MaITMHHOTO HHTEp(erica

®J1.01 MoOunbHas u BeO-pazpaboTka
CHUCTEM UCKYCCTBEHHOTO UHTEILJIEKTa

1.0.37 Ynpasnenune UT-npoekramu




[IPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS 1.0.29 Metonb! onTUMU3anUu
YyeOHast mpakThka (TEXHOJIOTUYeCcKas, 1.0.23 Web-niporpaMMupoBaHue AJi CUCTEM
[IPOEKTHO-TEXHOJOTHYECKast) (2 ceMecTp)  |MCKyCCTBEHHOTO MHTEJUIEKTa

@®J1.02 BuzyanbHoe IpOrpaMMHUPOBAHUE J1JIS
CHUCTEM MCKYyCCTBEHHOTO MHTEJIJICKTA

[ [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

1.0.09 Benenue B IpOEKTHYIO
NesTeIbHOCTh

Buaer: -[U-2, BY] npeanasnauenue pazpadbarsiBaeMoit
MU -cucteMbl 1 OCHOBHBIE TpeOOBaHUs K 00yJarouien
BBIOOPKE, TOHATHE HHPOPMALMOHHOMN KYIBTYpbI U
pOJIb MH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX
rexHoioruit (MKT) B mpoekTHOM eaTeTbHOCTH
YMmeer: -[U-1, BY ] opueHTHUpOBATHCS B CTPYKTYpE
oO11ero pe3ynbrara npoekra, -[11-2, bY]
[OJrOTAaBIMBAaTh JaHHBIE I JaJlbHENIIEe 00paboTKu
1 aHaJIM3a, OpraHU30BbIBaTh COBMECTHYIO paboTy
wieHOB koMaHabl nocpeactsoM UKT (coBmecTHbIe
OHJIAITH-TOKYMEHTBI, CEPBUCHI TPYIIIOBOTO OOIEHUS);
coOroaTh paBmiIa HHPOPMAITMOHHON O€30MaCHOCTH
[IpY XPAaHEHUU U Niepeade KOHPUIECHIUATbHBIX
aHHBIX

Mmeer npaktuueckuit onwIT: -[U-1, BY] yuactByer B
MOJITOTOBKE MPE3EHTALlMU B paMKax CBOEH poJiH,
[PYIIIOBOM KOMMYHUKAIIUU U B3aUMOZIECHCTBUSA
BHYTPH KOJUJIEKTHBA Y€pe3 JUCTAHIIMOHHBIE CPEICTBA
CBsI3U

1.0.11 IIporpammupoBanue Ha C++

3HaAeT: CUHTAKCHUC si3blka C++ ¥ TEXHOJIOTUH
paspabdotku npukiagHoro 110 Ha s3eike C++, -[U-1,
[1Y] cpencTBa pa3paboTku s3bika C++ JIJ1s CO3/IaHMs
npukiagHon cucteMbl MU; 6ubdaunoreku OpenCV s
C++, TensorFlow C++, 0CHOBHBIC KOHILICTILINU U
CUHTAKCHUC fA3bIKa IporpaMMupoBanus C++

'YMeeT: pa3pabarbiBaTh NMPUKIAAHBIE POrPAMMHEBIE
petenus Ha s3bike C++, -[M-1, ITY] ucnone3oBarh
cpencTBa pa3zpaboTku si3bika C++ 1151 co3MaHus
npukiagHon cucrembl M, ctangapTabie OMOIHMOTEKH
C++, peanu3oBbIBaTh d3P(HEKTUBHBIC aJITOPUTMBI U
peliaTh NpakTUYeCKUe 3aaaun cpeacrsamu C++
lIMeeT npakTUYeCKUM OMBIT: CO3IaHUs MPUIIOKEHUN
Ha si3p1ke C++ ¢ cobmonenrem npunnumnoB OOIT u
code style, -[11-2, ITY] pa3paboTku u OTJIaKu
MPUKJIATHBIX PEIICHUM Ha S3bIKE MPOrpaMMHUPOBAHUS

C++ ¢ y4eToM KOHTPOJISI HaMsITH, MHOTOIIOTOYHOCTH,




mpodrInpoBaHUs KOJa, BEICOKOM
[IPOU3BOAUTEIIBHOCTH, HAITMCAHUSA IIPOrPAMMHOTO
kona Ha C++, ero OTIaaku U MPoPMIMPOBAHUS
[IPON3BOAUTEILHOCTHU

1.®.01 Tpek uHAYCTPUAIBHOTO
rapTHEpa

3Haert: -[M-1, ITY] coBpeMeHHbBIE TEXHOJIOTUH U
MHCTPYMEHTHI, IPUMEHSEMbIC B UHYCTPUU
mHpopmaronHbix TexHosoruit (IT), Bkitouas HOBbIE
BEPCUHU TOIMYJISIPHBIX SI3BIKOB MPOrPAaMMHUPOBAHUS,
oubmoTek u GppeitMBopkoB, -[M-1, [TY] metoasl
aHaJIM3a U yueTa HeolpeaeneHHocTy B moaensax MU, -
[U-1, [TY] ocoGenHOCTH pacnpeesenus poyien
MEKly YYaCTHUKAMH MPOEKTHON KOMaH/Ibl B paMKax
KOJIJICKTUBHOM NIPOEKTHOU paboThl B chepe NN
Ymeer: -[U-4, [1Y] oCyleCTBISATh HHTETPALUIO
FOTOBBIX MPOrPAMMHBIX MOJYJIEH U MOJICUCTEM B
OOITyI0 CUCTEMY HCKYCCTBEHHOTO MHTEJUICKTa, -[ -2,
[1Y] BBIABISITE HEONIPENEIEHHOCTD B JTAHHBIX U
pexomenpanuax UN, -[U-2, ITY] yuntsiBate ypoBEHD
1 (poBoil rpamoTHOCTH cobecennuka B chepe MU
rpu o6cyxaennu crnenuduunbix MU-puckos, -[U-1,
[1Y] craBuTh 3a1auy pa3MeTKH JaHHBIX JIJIs
MaITUHHOTO OOYYEHUS U OLICHUBATh Ka4eCTBO padOThI
[pa3MeTuuKoB, -[11-2, ITY] ucnonp3oBarh
[TPOJIBUHYTHIE METObI MOBBILIEHUS] YCTOMYHNBOCTH
Mozeeit AutoML

NmeeT npaktuyeckuit onsit: -[U-2, ITY]
[Pa3BEPTHIBAHUS U COMTPOBOXKICHUS MOJIeNen
MaIIMHHOrO 00y4eHHs B TPOAYKTUBHOM cpene, -[1-2,
[TY] noncka oNTUMAJIBHBIX PEIICHUN C YYETOM
MMEIOIINXCS JAHHBIX U MPOTHO30B, -[ -2, [TVY]
ananrtauuu onucanusa MHU-cucreMsl moa Hy )bl
crerikxonaepoB: oT HR-cnenuanucra 1o ropucra, -[U-
2, I1Y] opranuzanuu KpayJacopCHHTa pa3METKH
TaHHBIX I MAIIMHHOTO o0y4uenwus, -[1-2, [TY]
MCITOJIb30BaHUS 0A30BBIX METOJIOB 3ALTUTHI OT aTaK U
MCKa)KCHUH JaHHBIX B 001aCTH MAIlTMHHOTO O0yYeHUS

1.0.08 IIporpammupoBaHue Ha
Python

3naet: -[U-1, BY] ocHOBBI cuHTakcuca si3bika Python
MUTIET HEOONBININE CKPUIITHI JJIST aBTOMATH3AIUN
py4HOI paboThI MO 00paboTKEe HEOOIBIINX 0OHEMOB
TAaHHBIX C TIOMOIIIBIO BCTPOSHHBIX MOIYJICH U
BHEIIHUX OUOIMoTeK (Ccsv, json, requests)[U-2, [TV ]
OHOIMOTEKH MAIIMHHOTO 00y4Y€eHHUsl, Takue Kak scikit-
learn, 6ubauorexu U Moy Python s oOpaboTku
aHHBIX, pa0OTHI C aiiiIaMu, CETEeBBIMU
B3aMMOJICHCTBUAMU U 0a3aMH JTaHHBIX

Ymeer: -[U-2, [TY] onTuMU3UpOBATH KO C
MCITOJIb30BAaHUEM OMOIHOTEK JJIs1 HAyYHBIX

BoIuncieHuii[ -3, ITY] npuMeHsITh OCHOBHBIE




dbynknuu ¢pperiMBopka Pandas, caMmocTosiTenbHO
[TOCTPOUTH MPOIeCcC 0OPAOOTKH OOIBIITUX JAHHBIX C
ncnonb3oBanueM Airflow, ucroab30BaTh
cTaHAapTHbIe Oubnmroteku u pperimBopku Python st
peann3anuy aarOpPUTMOB PEIICHUS TTPUKIIATHBIX
3amaq
Mmeer npaktuueckuit onwIT: -[U-1, BY | Hanucanus
HEOOJBIITUX CKPHUIITOB ISl aBTOMATH3AIIUN PYIHOM
paboThI 0 00pabOTKE HEOOJIBIINX 0OBEMOB JTAHHBIX C
MMOMOIIBI0 BCTPOSHHBIX MOAYJICH W BHEIITHUX
ouobmoTek (csv, json, requests)[1-2, I1Y]
MCITO0JIb30BaHMs OMOIMOTEK MAIIMHHOTO OOyYCHHS,
Takue Kak scikit-learn, HanmMcaHWs MPOrPAMMHOTO
kona Ha Python, oTnagku u TectupoBaHus
a3pab0TaHHOTO MMPOTPAMMHOTO 00ECIICUCHHS

1.0.18 CoBpeMEeHHBIE S3bIKU
[POrpaMMHUPOBAHUS BICOKOTO
YPOBHSI

3HaeT: 0a30BbIC MMOHATHUS U TTAPATUTMBI COBPEMEHHBIX
SI3BIKOB ITPOTPAaMMHUPOBAHUS BHICOKOTO YPOBHS,
OCHOBHBIC ITOIXOBI K pa3padO0TKe MPUKJIIATHBIX
QITOPUTMOB B paMKax MapaJurMbl CTPYKTYPHOTO
MPOrPaMMHUPOBAHHSI Ha SI3bIKE BHICOKOTO YPOBHS,
0a30BbIC CHHTAKCUYECKNE KOHCTPYKIIUH SI3bIKA
MIPOrpaMMHUPOBAHHSI BBICOKOTO YPOBHS: OIEPaTOPHI,
BBIPKCHUS, OJIOKH, BETBJICHUS, ITUKIIbI; MCTOBI
OILICHKH CJIOKHOCTH aJITOPUTMOB, (PYHKIIMOHAJIbHBIE
BO3MOXKHOCTH CTaHJIAPTHOW OMOTMOTEKH S3bIKA
BBHICOKOTO YPOBHsI, OOIITHE CBEJICHHS 00 aIllmapaTHbIX U
CHUCTEMHBIX BOBMO)KHOCTSIX BBIYHCIUTEIHLHOM
TEXHUKHU JUTsI ONTUMH3AIUN TTPOTPAMMHOTO
oOecrieueHus1, GyHKITMOHATHHBIC BOSMOXHOCTH
MHTETPUPOBAHHBIX CPeJl pa3pabOTKH MPUKIIATHOTO
CHUCTEMHOTO IMPOTPAMMHOTO 00eCTIeUeHUS Ha S3bIKaX
BBHICOKOTO YPOBHSI, 0OCOOEHHOCTH paOOThI
KOMITHJISTOPOB M KOMIIOHOBIIIMKOB TI0JT Pa3TMYIHbBIC
OIepallMOHHBIC CHCTEMBI, HAOOPBI HHCTPYKITUN JISI
CHUCTEMHBIX YTHJINT aBTOMAaTHYCCKON COOpKH
[porpamMm, CpeICTBA MOHUTOPUHTA BHIYUCIUTEIbHBIX
PECYpPCOB KOMITBIOTEPHBIX MPOTPAMM

YMeeT: ycTaHaBIMBaTh U HACTPAUBATh CPEILY
pa3pabOTKH JIJIs BEIOPAHHOTO S3bIKa
MPOTrPaAaMMUPOBAHHS, POEKTUPOBATH APXUTEKTYPY
[IPOTPAMMHOTO 00ECIICUCHHSI, HCTIONH30BaATh
COBPEMEHHBIC SI3BIKH MPOTPAMMHUPOBAHUS TSI
pa3pabOTKK MPOTPAMMHOTO 00eCIICUCHUS,
pa3pabarbIBaTh MPOrPAMMBI C TPUMEHEHUEM
Pa3TUYIHBIX S3BIKOB IPOTPAMMHUPOBAHHUS, BHIOUPATH
[OJIXO/ISIIIINE MHCTPYMEHTHI IS KOHKPETHOM 3aj1a4H,
pa3pabarbIBaTh MPHUKIAJTHOE TPOrPAMMHOC

oOecreyeHue B paMKax MmapagurmMbl CTPYKTYPHOTO




[MPOrPaMMHUPOBAHUS HA A3bIKE TPOTPAMMUPOBAHUS
BBHICOKOTO YPOBHSI C IPUMEHEHHEM OCHOBHBIX
CUHTAKCUYECKUX KOHCTPYKIMHI 1 (PyHKIIMOHAIBHBIX
BO3MOYKHOCTEW CTaHAAPTHOW OMOIMOTEKH S3bIKA
BBHICOKOTO YPOBHSI, HCIIOJIb30BaTh BOZMOXKHOCTHU
COBPEMEHHBIX HHTETPUPOBAHHBIX Cpell pa3paboTKu
[IPUKJIAJIHOTO U CUCTEMHOTO TPOTPaMMHOTO
00ecrieueHMs Ha S3bIKaX BHICOKOTO YPOBHS JIJIsI
Pa3pabOTKK AJITOPUTMOB M IIPOTPaMM, UCTIOTIL30BaTh
YTUJIUTHI aBTOMAaTUYECKOU COOPKU U pa3BePThIBAaHUS
[IPOrPaMM B ONEPALIMOHHBIX CHUCTEMAX

IMeeT mpakTUYECKU ONBIT: HACTPOUKH U
MHTETpalyy MPOrPAMMHBIX PELICHU C alapaTHbIM
oOecreyeHueM U BHEITHUMU yCTPONCTBAMU,
pa3pabOTKH, TECTUPOBAHUS U OTIAJKU MPOTPAMM C
MCIIOIb30BAHUEM COBPEMEHHBIX SI3bIKOB
[IPOrPaMMUPOBAHUS, UHCTPYMEHTOB U TEXHOJOTHIA,
pa3pabOTKM MPUKIIATHOTO TPOTPAMMHOTO
oOecrieueHusi, OTIaKU, IOUCKa U YCTPAHCHUS
OIK1OOK MPOrpaMMHOIO KO/Ia, OLIEHKHU CJI0KHOCTH
QJITOPUTMOB, UCIIOJIL30BAHUS BOBMOXKHOCTEH
CTaHJapTHON OMOINOTEKHU, CTOPOHHUX OUOITHNOTEK
[POrpaMMHOTO KO/ia, pabOThI C COBPEMEHHBIMHU
MHTETPUPOBAHHBIMU CPEIaMH pa3padOTKu
[TPUKJIAIHOTO U CUCTEMHOTO IIPOTPaMMHOTO
oOecreyeHus Ha SI3bIKaX BHICOKOTO YPOBHS,
pa3pabOTKH, OTJIAJKUA U Pa3BEPTHIBAHUS
[POTPAMMHOTO 0OECIIEYCHHSI B OTIEPAITMOHHBIX
cuctemax cemeiricta Unix 1 Windows

1.0.22 MamunHO€e 00y4yeHue

3Haer: -[M-1, ITY] kareropuu 3a1a4 aBTOMaTu4eCcKOro
MalHHOTO 00yueHust, -[U-1, ITY] ocHOBHBIE METO/IbI
CTaTUCTUYECKOTO MAaIIMHHOTO 00yuenus, -[1-2, ITVY]
Pa3IMUHbBIC APXUTEKTYPhl PAHKUPOBAHHOTO MTOMCKA
(omHO-ABYX-TpEXCTaAUHOE paHxupoBanue), -[1-3,
[1Y] 6a30BbIe METPUKH KauecTBa 00ydeHUs O€3
yunrens (silhouette score adjusted rand index)

Ymeer: -[1-2, ITY] BeiOupars u afantupoBarh
ONTUMAJIbHBIN aITOPUTM MAITUHHOTO OOYUYEHUS IS
KOHKpETHOU 3aaauu, -[1-1, [TY] npoBoautsb
OTHOMEPHBIM 1 MHOTOMEPHBIN aHAJIU3 PU3HAKOB, B
TOM YHUCJIE C UCIOIb30BAHUEM CPE/ICTB
Busyannsaunu| -4, [1Y] npuMeHsaTs cTaH1apTHBIE
METO/Ibl 0TOOpa MPU3HAKOB U BBIOUPATh ONTUMAJIbHOE
[MOAMHOXECTBO IPU3HAKOB, -[U-1, [1Y]
QHAJTM3UPOBATH CICIU(DUKY 3a]]a4H C YIYETOM
COBPEMEHHBIX TPEHJIOB (HampuMep, UCIOJIb30BAHHE
AutoML st 06paGoTKu OONBIINX JTAHHBIX,

mHTerpanus ¢ MLOps), BeIOUpaTh NOAXOASIITNE




AutoML-unctpymenTsl, -[1-2, ITY] npuMeHsITh
MeTO/Ibl 0alieCOBCKOM KiacCH(PUKAIIMK U
aHcamOiieBbie MeTo 16l MO (O3TTHHT, OyCTHHT,
CTIKHUHT MOJIEJIEN ), a TaK)Ke MMPOU3BOJHBIX OT HUX
(ciyualiHble jeca, rpaJiueHTHBINA OyCTHUHT Ha
nepeBbsix), -[1-1, [TY] ucnonb3oBaTh HHCTPYMEHTHI
OUYMCTKU JAHHBIX U MPEJIBAPUTEIBHOU MOATOTOBKH
TAHHBIX METOJIJAMU TMOHMKEHUSI PA3MEPHOCTH U
BU3yaJIM3allUU JIJIs1 aHAJIU3a JaHHBIX

Mmeetr npakTtuueckuit onwIT: -[U-3, T1Y]
TECTUPOBAHUS MOJIEeTIEN TIepe]l pa3BEePThIBAHUEM,
OILICHKM KaueCTBa MOJIEJIEH MAIIMHHOTO O0y4YeHusl, -
[U-3, ITY] ucnonb30BaHUsI METOI0B TOHUKEHUS
Pa3MEepPHOCTH U MOA00pa ONTUMAILHON Pa3MEPHOCTH
B 3aBUCUMOCTH OT HEOOXOAMMOM 10T 00BSICHEHHON
mucnepcun, -[U-1, [1Y] anexBaTtHOTO BHIOOpA
METOJIOB CTATHCTHYECKOTO MAIITMTHHOTO OOYYECHHUS C
YIETOM 0COOEHHOCTEHN TaHHBIX U 3a7auu, -[1-2, TTV]
MCIIOIb30BAHUSI MHCTPYMEHTOB OIIEHKH KaueCTBa
MOJIeJIe paH)KUPOBAHUS U CPABHEHUS PAHKUPYIOIINX
MOJIeJIe MEeXTy COO0M; MPUMEHEHHS METOJIOB
oOydeHus TUIa pairwise u listwise; ucroap30BaHus
PA3TUYHBIX APXUTEKTYpP PAHKUPOBAHHOTO MTOUCKA
(0mHO-ABYX-TpEXCTaAMMHOE paHkupoBanue), -[1-3,
[1Y] ucnonp30BaHUs TOTOBBIX HHCTPYMEHTOB JJIS
OLICHKH KaueCTBa KJIACTEpU3ALUU U IPYTUX MOJIEIIeH
0e3 yuuTens

1.0.17 Co6op, ananus u
npeao0padoTKa JaHHBIX B
MaIllMHHOM 00y4eHUHN

3Haet: -[1-1, BY] ocHOBHBIE YKCIIOBBIE
XapAKTEPUCTUKHU CTATUCTUUECKUX JAHHBIX U METOBI
X HAXOXKJICHUS, UCTOUHUKHU JAHHBIX: TUIBI U ()OPMBI
MpeACTaBICHUS TaHHBIX (CTPYKTYpPHUPOBAHHEIE,

[0y CTPYKTYpPUPOBAaHHBIEC, HECTPYKTYPHUPOBAHHBIE);
METO/Ibl CTAaTUCTUUYECKOM 00pabOTKH U BU3YyalIU3aIlun
TaHHBIX; METOJIOJIOTHH cOOpa IaHHBIX; COBPEMEHHbIE
TEXHOJOTUU XpaHEeHUsI OOJIbIIUX 0O0HEMOB IAHHBIX, -
[U-1, BY] ocHOBHBIE TpeboOBaHMs K HAOOpaM JaHHBIX
TS pEIICHUS 3a/1a4 MalltuHHOTrO 00y4eHus, -[M1-1,
[1Y] omacHOCTH PEAB3SATHIX JaHHBIX

YMmeer: -[U-1, BY | BBIYUCHATH YUCTOBBIE
XapAKTEPUCTUKHU CTATUCTUUECKUX JAHHBIX,
[MPUMEHSITH METO/Ibl BU3yaJIU3alliU JAaHHBIX, COOUPATH
1 MHTETPUPOBATh Pa3HOPOHBIE HAOOPHI JaHHBIX U3
Pa3HBIX UCTOUYHMKOB, -[ -2, ITY] monbuparh
MHCTPYMEHTapUN pa3METKU JIAaHHBIX O] YCIOBUS
3anauu, -[M-1, ITY] npoBepsaTs 00yuaroniyio BHIOOPKY
Ha HAJINYWE PA3JINYHBIX UCKAKECHUI

MeeT NpakTUYECKU ONBIT: TOMCKA U U3BJICUCHUS

H€O6XOIII/IMI>IX JaHHbIX U3 PA3JIMIHBIX HCTOYHUKOB,




OpraHu3alUy XPAHWINIL JAHHBIX U HACTPOUKH
MHOPACTPYKTYPBI ISl XpaHEHUST U OBICTPOTO JOCTYyTIA
K 1aHHbIM, -[-1, BY ] npoBepku 1aHHBIX Ha
KOPPEKTHOCTb, Pa3METKHU JaHHbIX, -[U-1, ITVY]
aHann3a 00yJaroIeil BRIOOPKH Ha MPEAMET
PENPE3EeHTaTUBHOCTH, BOBMOXKHBIX HCKAKCHHM,
CKPBITBIX MPEAB3SITOCTEH

YyeOHast mpakThKa
(TexHOJIOrHYecKas, MPOEKTHO-
TexXHoJornyeckas) (2 cemectp)

3Haet: -[U-1, [TY] uenu u 3a7aun KoMaHIHON pabOTHI
B cthepe U, BUIbI KOMMYHHUKAIIMN U UX POJIb B
TOCTHKEHUHU TTOCTABIEHHBIX LIEJIEH, STUUECKUE
HOPMBI U YCTaHOBJICHHBIE MTPABUJIA KOMaHTHOU
paboThI, CIIOCOOBI IEPBUYHOM 00PaOOTKH
uHbOpMaIIH

'YMeeT: KpUTUYEeCKH OIeHUTh 3 (HEKTUBHOCTH
MCII0Ib30BAHUSI BPEMEHU IIPU PEILICHUHN
[MOCTABJICHHBIX 3a/1a4, a TAaK)Ke, OTHOCUTEIBHO
[MOJy4YEeHHOT O pe3ynbrara, -[H-1, I[1Y] Bkirouarscs B
cocTaB paboueil rpynibl U AKTUBHO Y4aCTBOBATH B
KOJIJIEKTUBHBIX O0CYXKICHUSX, UCIIOJIb30BaTh
MaTeMaTU4YeCKUi armapar B pelieHun
podeCCUOHANBHBIX 3aja4, HAXOAUTh U KPUTHUYECKH
aHATM3MPOBATh UH(POPMAIUIO, HEOOXOIUMYIO TS
pEIIeHMs TTOCTaBICHHON 3a/1a4M, pa3padarbiBaTh
MaTeMaTU4eCKue MOJICIIH, aJITOPUTMBI U
KOMIIBIOTEPHBIE IPOTPAMMBI JIJIs1 IPEAJIOAKEHHBIX
3aja4y

MMeeT npakTUYeCKHUil ONBIT: OUEHKH JIMYHOCTHBIX
[PECYPCOB MO TOCTHKEHUIO 11€JIeH YIIPABICHUSI CBOUM
BPEMEHEM JIJIs1 YCTEIIHOTO BHITIOJHEHUS TOPYYEHHOMN
pabothl U camopassutus, -[U-1, ITY] nyGauunoro
BBICTYTUUICHUS, TTIOATOTOBKHU U JIEMOHCTPAILlUU
[PE3eHTALMK B paMKaX CBOEH POJIH, COITIaCOBAHO C
BBICTYTUICHUSIMU JIPYTUX YYACTHUKOB KOMaH/IbI,
[MPOrPaMMHON peaIn3aliy AJITOPUTMOB 33]1a4
podeccuoHaIbHON NeATEIbHOCTH, YYaCTHs B
oOMeHe nHpopmarmeit, 3HaHUSAMH U OITBITOM B
MHTEepecax BBIMOJHEHHS] KOMaHIHOW 3aa4uu,
NIEKOMIIO3UIIMY TOCTABJICHHOMW 3a/1a4u, BBIIENS €€
0a30BBIE COCTABIISAIONINE, PA3PA0OTKH KOMITBIOTEPHBIX
[IpOTrpaMM, MPUTOJIHBIX JJI MPAKTUYECKOTO

M CITIOJIb30BaHUA

4. O0bEéM NPpaKTHUKH

OO6mast TpyA0€MKOCTb MPAKTUKUA COCTABISET 3a4ETHBIX eIUHUI] 6, yacoB 216, Henens 4.

5. CTpykpypa u conep:kanue NPpaKTHKH




Ne
pasaena
(3Tana)

HaumeHoBaHHe WJIH KPaTKoOe COAEpKaHUE BUAA padoT HA Kou-Bo
NMPaKTUKe 4acoB

Oprann3aimoHHoe coopanne. MHCTpYKTax 10 TEXHUKHU O€30M1aCHOCTH.
O3HaKOMJICHHE C TIPABHJIAMU BHYTPEHHETO PaCHIOpsAKa OpraHUu3aluu
(Ipu MPOXOXKJICHUU CTAXUPOBKH). OOI1Iee 03HAKOMIICHHE C IEJISIMU U
3aJauaMu MPaKkTUKHA. Beada MHOIMBUAYaIbHOTO 3aJaHHs HAa IPAKTHKY.
3y4yeHne moCTaHOBKY 3aJlaud, aHaju3 TpeboBaHuii k pemenuto. Coop
2 uH(OpMaIMK O IpeiMeTHOM obOnacTu. M3yuenue u aHanu3 24
CYIIECTBYIOUTUX MOAXOJ0B M PEUICHUN JJI aHAJIOTUYHBIX 3a/1a4.
[TonroroBka u npeaBapuTenbHas 00padOTKa JAHHBIX: OUHUCTKA OT
[IPOIMYCKOB U BBIOPOCOB, HOPMAaN3allKs, KOAUPOBaHHE
KaTeroOpUaIbHBIX MPU3HAKOB. BHIMOMHEHNE pa3BeJOYHOTO aHAIHN3a
TAaHHBIX.
Br160op MeToa peleHus 3aaa4u, o0ocHoBaHue BbiOOpa. HacTpoiika u
4 00yueHre BHIOPAHHOTO(-bIX) AITOPUTMA(-0B) MAIIMHHOTO 00yueHus. 48
[TpoBe/ieHrEe FIKCIIEPUMEHTOB C Pa3JIMYHBIMU TUIIepIapaMeTPaMH.
O1ieHKa KayecTBa MOITYYEHHBIX MOJIEJIEH ¢ NCIOIb30BaHUEM
pa3IMUHBIX METPUK. AHAJIN3 PE3YJIbTATOB, BHIABICHUE IPUINH
BO3MOXHBIX OIIMOOK. ONTUMH3AIUS MOJEIN Ha OCHOBE MOITYYEHHbIX
€3yJIbTaTOB.
uTerpaiys MOJEIu B CUCTEMY WK MPUJIOKEHUE (€ciiu TpeOyeTcs 1o
6 3amanuio). [loaroroBka Mojenu K UCIOJIb30BAHUIO B MPAKTHYECKHUX 32
YCJIOBHSIX.
[TonroToBKa oTyeTa O MPOXOXKACHUH MPAKTUKU. ONMCaHUE TOCTAHOBKU
7 3a/ia4yu, MOAXOA0B, MOJTYYEHHBIX PE3YIbTaTOB, BEIBOJOB U 16
€KOMEHJIALU .
8 3ammTa otuera. [IpencrapiieHne pe3yabTaToB MPAKTUKH. 8

40

40

6. ®opMBI 0TYETHOCTH MO MPAKTHKE

[To oxOHYaHMIO MPAKTUKH, CTYIEHT NPEAOCTaBIsAET HAa Kaeapy makeT JOKYMEHTOB,
KOTOPBIN BKIIFOYAET B CEO:

- THEBHHK IIPOXOKJEHUS TPAKTUKH, BKIIOYAs HHIMBUIYyaIbHOE 3aJaHUE U
XapaKTepUCTUKY paOOThI MPAKTUKAHTA OpraHu3aluei;

- OTYET O MPOXOKICHUU PAKTUKH.

@opMbI IOKYMEHTOB YTBEPK/I€HBI pacropsikeHreM 3aB. kadenpoit ot 12.04.2017 Ne37.

7. @OoHI OLIEHOYHBIX CPEICTB JJIfl IPOBEACHUS TEKYNIero KOHTPOJIfA yCIIeBaeMOCTH,
NMPOMEKYTOYHOM aTTecTAllu 00y4aKIIMUXCS M0 MPAKTHKe

Bun npomexxyTouHo# arTectauuu — tuppepeHupoBaHtblil 3auet. KoHTponb kauecTBa
O0CBOEHUS1 00pa30BaTENIbHON MPOrpaMMBbl OCYIIECTBISETCS B COOTBETCTBUM € [lonoxeHnem
0 0aJUIbHO-PEHUTUHTOBOM CHCTEME OLIEHUBAHMSI PE3YJIBTATOB YUEOHOU e TEIHbHOCTH
00y4Jaronuxcs.

7.1. KonTpoabHbie meponpusitusa (KM)




Bun xonTposs

HazBanue
KOHTPOJILHOTO
MEPONPUATUI

Maxc.0amn

[Topsmox HaYMCIEeHUS
Oa1oB

YVuutniBaeTcs B 11/

Texymni
KOHTPOJIb

[Ipencrasnenue
IUIaHa
BBIIOJTHEHUS
VH]IUBUYJIBHOTO
3aJaHus

Maxkcumym 5 Gansos. 5
0aJJIoB: MJIaH MOAPOOHBIH,
pEaTMCTUYHBIN, CONEPKUT
YETKHE BPEMECHHBIC PAMKH

Y KJIIOYEBBIE 3Tarbl; 4
0aJIIoB: MIaH
MPUCYTCTBYET, HO TpeOyeT
YTOUYHEHUH; ATAIbI
ONpeIeICHBI
HEJI0CTAaTOYHO YETKO; 3
0aJIIoB: MIaH
MIPEICTaBIICH, HO
COJIEPKUT HETOYHOCTH;
OTCYTCTBYIOT HEKOTOPBHIC
KJIFOUEBBIE ATAIbI; 2
Oanna: miuaH
ITOBEPXHOCTHBIN,
COZIEPXKHUT OMIMOKH; 1
Oasa: miaH HePUTOIEH
1utst paboTtsl. 0 6anna:
IJIaH OTCYTCTBYET.

Qg QepeHmpoBar
3aueT

Texymni
KOHTPOJIb

Texymias pabora
Hajl
WHIMBUTYaJIEHBIM

MIPOEKTOM
(mMpoMeKyTOuHbIE
pe3yJIbTaThl)

Maxkcumym 5 Gansos. 5
OaytoB: pabora Haj
3aJJaHMEM BBINIOJHSETCS
COIVIACHO TIJIaHY HJIH C
OTIEPEKEHUEM;
POMEXYTOYHBIE
pE3yNIbTaThl HOTHOCTHIO
COOTBETCTBYIOT
OXHJIAaHUSIM; TTPOSIBIIIETCS

WHHUIIAATHBA U
CaMOCTOSITENIBHOCTD; 4
OaytoB: pabora Haj
3aJJaHMEM BBINIOJHIETCS B
CBOEBPEMEHHO, C
HEeOOJIBIINMHU 3a/I€pPIKKaMU
10 CpOKaM;

pe3yaBTaThl B OCHOBHOM
COOTBETCTBYIOT ILIaHY;
TpeOyroTCsi HEOOIbIIHE
KOPPEKTHPOBKH; 3 Gau:
HMCIOTCA CYIICCTBCHHBIC
3aJIEPKKH 10 CPOKaM
BBIINIOJTHECHUA 3aJaHUA,
TpebyroTcs
JOIIOJTHUTCJIBHBIC
KOHCYJIBTAIIUU; Ka4eCTBO
BBHITIOJTHEHUS CpeHee; 2
0aIIOB: UMEIOTCS
TPYIHOCTH C
CaMOCTOSITEIbHBIM

BBITIOJTHEHUEM 3aJaHUA,

¢ depeHInpOBaE
IIPOMEKYTOUYHBIE 3a4eT




TpeOyeTcs MOCTOSHHOE
PYKOBOJICTBO; Ka4€CTBO
HH3KOe; 1 0ajioB: 3amanue
MIPAKTHYECKH HE
BBIINTOJIHACTCA,
OTCYTCTBYET JKEJIAHHE
CaMOCOBEPIIICHCTBOBATHCS.
0 OasuIOB: 3alaHUE HE
BBIITOJIHSICTCSI.

Texymnii
KOHTPOJIb

Pabora Hag
WHIMBUyJIbHBIM
MIPOEKTOM
(uToroBBIE
pe3yabTaThl)

Maxkcumym 5 Gansos. 5
0aJIJI0B: MPUMEHEHBI
MPaBUJIbHBIC METOJIbI,

pe3yIBTaThI OJTYYEHBI B

MIOJTHOM 00bEeMe, MOJIENb
MOKA3bIBAET XOPOIIee

Ka4eCTBO, KO/ XOPOIIIO

CTPYKTYpPUPOBaH U
3aJIOKyMEHTUPOBaH; 4
Oaia: MPUMEHEHBI
KOPPEKTHBIE METOJIBI,

PE3YABTATHI MTOJTyYCHBI,
MOJIENb MTOKA3bIBAeT

preMIIeMOe Ka4eCTBO,
KOJI B IIEJIOM XOPOIIIO

opranusoBas; 3 Oasuia:

METOIBI B IIEJIOM BEPHBI;

PEe3YABTATHI MTOJTyYCHBI,
MOJIENTb MTOKA3bIBACT
VIOBJIETBOPUTEIHLHOE

Ka4eCTBO, IMEIOTCSI

3aMe4aHus 1Mo Koay; 2
0asnna: UMEITCs OMIMOKY B

MIPUMEHEHUH METOIOB,

pE3yABTATHI HEMOJHBIE,
KadeCcTBO MOJIENI HHU3KOE,
KoJ TpedyeT nopaboTku; 1
0aut: cepbe3HbIC OITUOKN

B METOJIOJIOTHH,
PE3yNBTaThI

HelocToBepHBL. () 6asioB:
Pe3yIBTaThl OTCYTCTBYIOT .

¢ depeHInpOoBaE
3a4eT

Texymni
KOHTPOJIb

3ammra oT4era o
MIPOXOXKICHUU
MIPaKTUKU

Maxkcumym 5 Gamnos. 5
0aJJIoOB: OTUET HAMKMCAH
YETKO U JIOTUIHO;
PE3yABTATHI MIPEICTABICHBI
HATJISITHO; TIOJTHBIE OTBETHI
Ha BOTIPOCHI;
JTEMOHCTPHUPYET IITyOOKOE
MOHUMaHUE BBITOJIHEHHOM
paboThl. 4 6aia: oTUeT
XOPOIIO CTPYKTYPUPOBAH;
Pe3yNbTaThI
MIPEICTABJICHBI;
000CHOBaHHBIE OTBETHI Ha
BOTIPOCHI; MIPOSIBISETCS
XOpOIIee MOHNMAHNE

Qg QepeHpoBar
3aueT




Marepuana. 3 6aia: oT4eT
HanucaH; OCHOBHbBIE
PEe3yABTATHI
MIPUCYTCTBYIOT; OTBETHI HA
BOTIPOCHI HETMOJTHBIE;
UMEIOTCS HEI0CTaTKU B
MMOHMMAHUU HEKOTOPBIX
acmekToB. 2 Oaia: OT4eT
COJIEPKUT TpeOyeMble
AIIEMEHTHI; OTBETHI Ha
BOTIPOCHI HEUETKHE;
HEJ0CTaTOYHOE
MMOHUMAaHUE OTACIbHBIX
yacTtei paboTsl. 1 Oamt:
OTYET HETIOJIHBIN;
OTCYTCTBYIOT OTBETHI Ha
BOTIPOCHI; IPOSIBISETCS
cinaboe MOHUMaHKe
BBITIOJTHEHHOH paOoThI. ()
0aJJIoB: OTUET
OTCYTCTBYET; paboTa He
BBITIOJTHEHA.

[IpomexyTouHas
arTecTanus

XapakTepucTuka

Onenka «OTau4Ho» (5
0aJuI0B) BBICTABIISIETCA,
€CJIM CTYJCHT BBIITOITHUII
BCE ITYHKTBI
WH/IMBUIYaJIEHOTO
3a7aHus, COOIIOma
KaJIeHAapHbIN rpaduk U
MIOJITOTOBUJI OTUYET O
MIPOXOXKICHUN TIPAKTUKH.
Onenka «xoporio» (4
Oata) BBICTABIISIETCA,
€CJIN Yy PyKOBOJUTEIS
UMEIOTCSI HE3HAUNTEIbHbIE
3aMeuaHus K pe3ynbTaraM
paboThL, HO CTYIEHT IIpU
3TOM cOOJIIO/1aT
KaJIeHAapHbIN rpaduK U
MOJITOTOBUJI OTUYET O
MIPOXOXKICHUN TIPAKTUKH.
Onenka
«YIOBJIETBOPUTEIHLHO» (3
0asuia) BBICTaBIISIETCS,
€CJI CTYJICHT He
BBITOJIHUIJI HEKOTOPbIE
MYHKTHI HHAWBUIYAIBHOTO
3aJjaHMs B yCTAHOBJICHHBIH
CpPOK, HO OTYET O
MIPOXOXKJICHUH MPAKTUKU B
IIEJIOM TIOATOTOBJICH U
TpeOyeT He3HAUNTEeNbHON
nopabotku. OneHka
«HEYNIOBJIETBOPUTEIHHO
(0 6anyioB) BHICTABISIETCA,

¢ depeHInpOoBaE
3a4eT

CCJIM CTYACHT HC




BBITIOJIHUT
MHIVBHUAYAJIBHOE 3aJaHHE
B YCTAHOBJICHHBIN CPOK U
HE MOATOTOBHII OTYET O
IIPOXOKICHUU NTPAKTUKHU.

7.2. llpouenypa npoBeaeHusi, KpUTEPUH OLlEeHMBAHUSA

[To utoram npakTUKu KoMHccHel kadeapbl TpOBOAUTCS oTYeTHas KoH(epenuus. Ha
KOH(EPEHILIMIO TPUIIIAIIAIOTCS MPEACTABUTENH NPeAnpUsITHIl-TapTHEPOB. CTYyIEHT

MpeaACTaBIIACT AHCBHUK M OTUCT O ITPOXOXKACHHUH IIPAKTUKH, KOPOTKO AOKIIAABIBACT O

CBOEM BKJIaJle B KOMaH]IHbIN MPOEKT (He Oosiee 5 MUHYT) U OTBEYAET Ha BOIPOCHI
KoMuccuu (He 6oJiee 2 MUHYT Ha OJIMH BOMPOC). PyKoBoAUTENb MPAKTUKK OT NPEITPUITHS
3aMONHIET XapaKTEPUCTUKY PaOOThI MPAKTHKAHTA Ha TIOCJIEHEN CTPaHUIIE THEBHUKA,

OIICHMBAsI UCIIOJIHEHUE CTYACHTOM Ka)KJ0W KOMIIETEHIINH, U BBICTABIIIET PEKOMEHIYEMYIO

OIICHKY.

7.3. OueHo4YHbIe MATEPUAJIBI

Ne KM
Komnerenuu Pesynbrarer 00ydeHus
12]314(5

VK-2 'YMeeT: OLIeHUTh MOTPEOHOCTH B pecypcax U INIAHUPOBATH X MCIIOIb30BAHUE IPU AEn
pelieHnu 3a1a4 npodecCuoHaIbHOM 1eATeIbHOCTH

VK- MMeeT npakTU4eCKUi OTIbIT: pelIeHUs IOCTABIEHHbIX 331124, C y4€TOM AN
MMEIOLIUXCSI PECYPCOB U OTPAaHUYEHUM

VK3 3HaerT: 3(1)(1)eKUTI/IBHLIe CTpaTerud KOMaHJIHOTO COTPYJHUYECTBA ISl TIOCTUKEHUS An
[OCTaBJICHHOM LI€TIN

YK-3 'YMeeT: HECTH JINYHYIO0 OTBETCTBEHHOCTD 3a PE3YJIbTar H [

VK3 lMeeT mpakTU4eCKHid OMbIT: pabOThl B HAIPaBJIEHUH JTHYHOCTHOTO, ARAne
00pa3oBaTeabLHOTO M MPOGECCHOHATBHOTO POCTa

VK-8 3HaeT: NPMHAHBI, PH3HAKHA U IOCIE/ICTBHA OIMAaCHOCTEH, CIIOCOOBI 3aIUThI OT N
Ype3BbIYAHBIX CUTYALINH

VK-8 YMmeer: I/I,Z[CHTI/I(bE/II_[I/IpOBaTB OTIacHbIE U BpeAHbIE (PaKTOPHI B paMKax N
OCYUIECTBIISIEMOM AESITEIbHOCTH

VK-8 VMeeT NpakTUYECKUI OIIBIT: CO3JJaHUs B CBOCH ITIOBCEITHEBHOMW KU3HU U B n
npodeccuoHaNbHOMN AEeATeIbHOCTH OE30MaCHBIX YCIOBUH KU3HEIEATEIbHOCTH

OITK-6 YMeeT: caMOCTOATEIbHO U3y4aTh HOBBIE TEXHOJIOTHH, UCIIOJIb3yEMbIE Ha n
NPEANPHUATHH, C TOMOIIBI0 HH(POPMAIIMOHHO-KOMMYHHKAIIMOHHBIX CHCTEM

OITK-6 MMeeT mpakTUYECKH OMBIT: y4acTHsl B pa3pabOTKe HayYHO-UCCIIEJ0BATEIBCKOTO da
[IPOEKTA, IPUMEHSS N3y4YECHHbIE TEXHOJIOTHH

OITK-9 MMeeT npakTUYEeCKU OMbIT: IPUMEHEHUS MOIYYEHHbIX MaTEMaTUYECKUX 3HAHUI ANEN
1 HaBBIKOB IPOrPAMMUPOBAHUS JIJISl PEILICHUS IPUKIIAIHBIX 3a1a4
HNmeet npaktuueckuii onbIT: - [M-2, BY | ucnons30BaHust OCHOBHBIX OMOIHOTEK

[1K-3 TUIs HAyYHBIX BBIYMCIICHUH, Takue kak NumPy, SciPy u Pandas4 ocHoBHBIX HH [+
OMOIMOTEK /I BU3yallu3alliy TaHHbBIX, HarpuMep, Matplotlib u Seaborn
Nmeet npaktudeckuit onsiT: - [M-1, [1Y] ucnonb30BaHUsI HTHCTPYMEHTOB OUUCTKH

K-6 TAaHHBIX U MPEABAPUTEIbHON OJrOTOBKU JAHHBIX METOJIAMU IMOHUKEHUS AN
pa3MEpPHOCTH U BU3yau3aluu JUisl aHain3a Janubix [M-3, I1IY] onenku kauecTsa
pe3ysIbTaToB 00yYeHHS MOJICITU

[1K-9 Mmeet npaktnyeckuii onsIT: - [M-1, IIY] pa3meTkn naHHBIX, IPOBEPKH JaHHBIX Ha AnEn
KOPPEKTHOCTh




TumnoBsie KOHTPOJIBHBIC 3aJaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUIIOKCHUAX.

8. YueOHo-MeTOoAnYecKoe M HH(pOpMaLlMOHHOE 00ecnedeHre NPAKTUKH

IlevaTnas y‘leﬁHO-MeTOHI/IquKaﬂ AOKYMCHTAIIUA

@) OCHOBHAs TUMepamypa:
He npenycmorpena

0) OononHumenvHas 1umepamypa:
He nmpenycmorpena

U3 HUX MemooudecKue YKazanus 0as CamocmosmenvpHol pabomsi CmyoeHma:
PexoMeHanim mo opraHu3aiuy CaMOCTOSATEIIbHOU paboThl CTYJEHTOB:
MeTonuueckue ykazanus / cocT.: A.A. 3ambinuisieBa, T.I. HoxxkuHa. - UensOuHCK:
N3narensckuii uentp IOVYpl'Y, 2023. - 26 c.

1.

3JICKTp0HHaﬂ yqeﬁHO-MeTO)II/I‘leCKaﬂ AOKYMECHTAIIUA

paboThI CTyIeHTa

HaumeHnoBanue
No Bz peeypea s | bubnunorpaduyeckoe onrcanue
JUTEPATYpbl | AJIEKTPOHHOMN
bopme
MeTommaeckie } CrpykTypa, coaepxKaHue U mpaBuiia 0pOpPMIICHUS BBIITYCKHBIX KBaJm(?I/IKaI
Gus s DJEKTPOHHBIN [pa0bOT: METOAMYECKHE YKA3aHUS IS CTYACHTOB Kadeaphl MPUKIAIHON MaT
1 [roco .[kaTamor nporpammupoBanus / cocT.: A. K. Jlemunos, A.B. JIyt, H. C. Munonouesa
CaMOCTOATEILHOU IOYpl'Y UensiOunck : M3narensckuii nentp FOVYpI'Y, 2021. — 41 c.

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

Jlaydepman, O. B. PazpaboTka mporpaMMHOTO MPOIYKTA: MPOPECCUOHATB}

ObC .
) OcHoBHas sarenscrpa |[OrAHAAPTBL XKUSHEHHBIH LNMKI, KOMaHHAs paborta : yueOHoe mocobue / O.
nuTepaTtypa Tans Jlaypepman, H. U. JIsiruna. — HoBocubupck : HI'TY, 2019. — 75 c.
https://e.lanbook.com/book/152251
OCHOBHAS ObC bananos, A. H. Buenpenne metononoruii B IT: Agile, Scrum u npyrue : yu
3 TeDaTYDA n3marenseTBa [mocooue st By30B / A. H. bananoB. — 2-e u3., crep. — Cankr-IletepOy;
patyp Jlanb 2025. — 188 c. — ISBN 978-5-507-51037-5. https://e.lanbook.com/book/
2bC ['py3nes, A. B. U3yuaem Pandas / A. B. I'py3neB, M. Xelnar ; nmepeBoj ¢ aH
4 fﬁ;ozimzﬂmaﬂ n3narenscTBa |A. B. I'py3neBa. — 2-oe uzna., ucnp. u gon. — Mocksa : JIMK Ilpecc, 201¢
patyp Jlanb https://e.lanbook.com/book/131693
SEC MutsikoB, E. C. IckycCTBEHHBIN MHTEIUIEKT U MallTMHHOE 00y4YeHHUe : y4eO
OcHoBHas nocobue nys By30B / E. C. Mutsikos, A. I. llImenesa, A. U. JlangsiHuH. — -
5 n3IaTeIbLCTBA
nuTeparypa Mo crep. — Cankr-IlerepOypr : Jlans, 2026. — 252 c.
https://e.lanbook.com/book/507451
ononHuTebHas ObC Mapxkenos, A. A. Beenenue B TexHosoruio KouTeiinepos 1 Kubernetes / A.
6 TeDATVDA n3narenbcTBa |MapkenoB. — Mocksa : JIMK Ilpecc, 2019. — 194 ¢. — ISBN 978-5-970
patyp Jlanpb https://e.lanbook.com/book/131702
"Kmatos, JI. B. TexHonoruu pa3paboTKy IPOrpaMMHBIX MPUIOKEHHMA, OCH(
ObC .
7 JlonoTHUTEbHAS narensersa [0 TB30BARNH Git, Docker, Gradle: Ilpaktukyw™m : yae6HO€ mocooue / J1. |
nuTeparypa H;I[{B A. A. IlerpoBa. — Mocksa : PTY MHUPOA, 2025. — 70 c. — ISBN 978-5

9. https://e.lanbook.com/book/504851




9. UndopManinoHHbIE TEXHOJIOTHH, HCIIOJIb3yeMble NP MPOBeAeHUU MPAKTHKH

[TepedeHp UCTIONB3YEMOTO TPOTPAMMHOTO OOCCIICUCHHS:

Nk W=

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

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

HepequB HCIIOJIb3YCMBIX I/IH(bOpMaHI/IOHHBIX CIIPABOYHBIX CUCTCM!

Her

10. MarepuaibHO-TeXHUYECKOE 0O0ecnedyeHre MPAKTHKHU

MecTo nNpoxoxAeHUS
NMPAKTUKH

Aapec Mecrta
MPOXO0KACHUS

OcHoBHOe 000py10BaHME, CTEH/IbI,
MAaKeThbl, KOMIILIOTEPHAN TEXHUKA,
NMpeayCTAHOBJIEHHOE MPOrPaMMHOe
obecreueHue, ooecrneynBalme
NMPOX0KIAeHUE MPAKTHKH

OI'bY "UPLIHUT"
(Iteppuropust)

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

[IEPCOHAIBHBIE KOMIIBIOTEPHI C
POrpaMMHBIM 00€CIIEUEHHUEM ISt
aHaIM3a OM3HEC-TIPOIECCOB, MOATOTOBKU
U pa3METKU HaOOpOB JaHHBIX,
MPOCKTUPOBaHUs U pa3zpaborku NU-
CEPBHCOB;

CEpBUC Pa3METKU UPPOBBIX
M300pakeHU, BUACOAAHHBIX U APYTUX
TUIOB JAHHBIX, PA3BEPHYTHIA HA
MOITHOCTSIX KOMIIaHUU;

BUPTYAJIBHBIE CEPBEPA I TECTUPOBAHUSA
[10 u pa3BepThiBaHUs UH(HOPMALIMOHHBIX
CEpPBHCOB

JlaGopaTopusi TEXHUYECKOTO
3pEHUS U
POOOTU3UPOBAHHBIX CUCTEM
B nHayctpuu, OYpl'Y

454080,
UenssOuHCK,

np.Jlenuna, 87,
ayn. 323/3

Paboune cranmuu ¢ GPU (Ha 6a3e NVidia
4080, 4090, 5080);

Cepgep Ha 6a3e AMD ¢ MultiGPU Ha
0a3ze NVidia 5090;

Habop ognomiarasix komnsoTepoB GPU
1 NPU yckoputensimu (NVidia Jetson,
Orange P1);

CepBep xpaHeHHs JaHHBIX Ha 64 TB;

[ IpoMBITIUICHHBIE KaMEPhI TEXHUYECKOTO
3penns 1 USB kamepsr;

CBOOOIHO pacpOCTpaHIEMOE
[porpaMMHOE 00ECTICUCHUE U
ITUTIEH3UPOBAHHOE TIPOTPAMMHOE
ooecreuernne OO0 "TPUIANBU" 3DiVi

Face SDK u 3DiVi Image API.




GPU-cepsepa, no 50 Bugeoxapr c 12, 16,
24 I'b namsatu juist 00y4eHUs: HEHPOHHBIX
CCTCH;

pacrpeeieHHOe 0OBEKTHOE XPAHUIIUIIIE
o 20 Th s xpaHeHus 1aTaceToB U
MOJICIICH,

BO3MOXKHOCTb YJaJI€HHOTO CETEBOI0
Lleutp paspadotku 3DIVI, ©456320, Muacc, [MOAKIIOUEHHUS K pecypcaM KOMITAHUH C
r.Muacc np. MakeeBa, 48 [IEPCOHAIBHOTO KOMIIBIOTEPA CTYAEHTOB
uepes 3anuiienHoe VPN noakitroueHue (c
ABTOpHU3ALIMEN TUYHOCTH);

8 pabounx mMecT B opuce pa3pabOTUNKOB,
KOMHAaTa JJI1 COBEIIAHU;

IporpaMMHO€E oOecriedeHre cOOCTBEHHOM
pa3pabotku, B ToM umciie 3DiVi Face
SDK u 3DiVi Image API.
MHTEPAKTUBHBIN KoMIUIeKC Innovatic,
ITOTONEANYECKUI TPOTPAMMHBIN
koMIieke ArtikMe,

MHTEPAKTUBHBIN KOMIUIEKC ""PeHeccanc
Heiipo",

[TPOrPaMMHO-AIAPATHBINA KOMIUIEKC
'YMHOe 3epkano ArtikMe ¢ BCTpOSHHBIM
KOMITBIOTEPOM,

MHTEPAKTUBHAS [1€COYHUIIA-CTOJI
"MunnAnmas",

WHTEPAKTUBHBIN (DU3KYIBTYPHBIN
KOMILJIEKC,

MHTEPAKTUBHBIN KoMIUIEKC ¢ [10
«HTepakTUBHBIN Mo Magiumy,

454014, MHTEpAaKTUBHBIN KomIuieke ¢ [10 "Urpai
000 "CrengAn UenssOuHCK, 1 pa3BUBaKcs',
MunoBaun" Kuposa, 132 MOV nazeproe HP Laser 137fnw
(0¢.308) (4ZB84A),

MOpPTAaTUBHBIN MUHU TTpoekTop P30,
muHu-mipoekTop LUMICUBE | IIpoekrop
ky0 Jlromuky06, Meta Quest 3, Pico 4
Ultra, ReviMotion,

npucrtaska-aiitpekep PCEye 5,
TpeHaXep sl O0ydeHUs XOIb0e
HerculesAlp 1.2,

MOOMJIbHBIN MHTEPAKTUBHBIN MOJ
«AJIMAY,

TUTAHIIET ¢ TPO(HIBHBIM TPOTrPAMMHBIM
ooecrieuenneM «AJITIDKC+y,

koMIuiekc bOC «BAJIAHCy» nng
TPEHUPOBKU JIBUTATEIbHBIX HABBIKOB T10
onopHoii peakiu MmetogoM (DBY-BOC),




MHTEIUICKTYaTbHOE 3ePKajIo TICUXO0JIoTa
AManTes,

POrPaMMHO-TUTAKTHUSCKHIA KOMILIEKC
«CTrabuomepy,

muorpaduueckas cucrema Callibri Muscle
Tracker.




