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1. O0mas xapaKkTepucTUKA

Bunx npakruku

[IpousBoacTBeHHAs

Tun npakTuku

MPEAUILIIOMHAS

dopma npoBeaeHUs

JAMCKpETHO MO BUIAM MPAKTUK

eab npakTuKku

[ToaroToBKa K 3alIMTE BBITYCKHOM KBaTU(UKAIIMOHHON paOOTHI.
3axa4u NpaKkTUKH

1. CucremaTusanus pe3yibTaToB HAyYHO-UCCIIEIOBATEILCKON pabOTHI.

2. OopmiieHre MOSICHUTEIHLHOM 3aMCKU K BBIMTYCKHOM KBATH(UKAIIMOHHON paboTe u
POrpaMMHON IOKYMEHTAIIUH.

3. [ToaroToBKa n0OKJIaa U TPE3EHTAIIMH JIJIs 3alTUThI BBITYCKHOM KBaTU(UKAIIMOHHON
paboTHI.

Kparkoe conepkanue npakTuku

B niepBbIif IeHb MPAKTUKK MPOBOAUTCS YCTAHOBOYHASI KOH(EPEHIHs, Ha KOTOPOH 110
CTYZEHTOB JIOBOJASTCS BOIIPOCHI OPTaHU3ALMU U COJICPKAHUS IPAKTUKHU, & TAKIKE
TpeOOBaHMs K OPOPMIICHUIO OTYETHBIX JIOKYMEHTOB.

NuauBuayaibHOE 3aJaHUE ONPEAEISIETCS PYKOBOAUTEIEM ITPAKTUKU OT MPEANPUITUS U
JIOJKHO OBITh HEMOCPEACTBEHHO CBSI3aHO C TEMOM BBIMMYCKHON KBaTM(UKAIITMOHHON
paboTHI.

B TedeHue npakTUKM CTYIEHT NPEACTABIISIET HA MPOBEPKY MOSCHUTEIBHYIO 3aUCKY K
BBIITYCKHOW KBTM(PUKAITMOHHOM paboTe M BBHICTYIAET C JOKJIA0M IO TeMe PabOTHI.
[To uToram mpakTUKX MTPOBOAUTCS OTUETHASI KOH(PEPEHIMS, Ha KOTOPOH CTYICHT
MIPEJICTABIISCT THEBHUK U OTUET O MPOXOKIACHUHN TPAKTUKH.

2. Komnerenuum odyuyaruierocsi, popmMupyemMbie B pe3yJibTaTe NPOX0KIeHUs
NPAKTHKHA

IInanupyemsie pesyabrathbl ocBoeHusi Ol Ilnanupyemsle pe3yabTaThl 00y4eHUs IPH

BO NMPOXO0KACHUU NIPAKTUKH

3HaerT;

Ymeet:[I11K-5.2. V-2.] nnanupoBats u
BBITIOTHATH MAIIMHHBIEC SKCTIEPUMEHTHI,
OIICHWBATh TOYHOCTH U KAYECTBO
OCTPOCHHBIX MOJIETIeH

[1K-8 (ITK-5 monenn) CiocobeH
WCII0JIb30BaTh HHCTPYMEHTAIILHBIC CPEICTBA
TUTSL PEIICHUS 33]1a4 MallTUHHOTO 00yYICHHUS

HNmeet HpaKTI/I‘ICCKI/Iﬁ OIIBIT:BBIITOJIHCHUA




MAllIMHHOT'O SKCIICPUMCHTA, OLICHKHU
TOYHOCTHU K Ka4CCTBA HOCTpOGHHOfI MOACIIN

[1K-9 (ITK-6 monemn) CriocoOeH co3aaBath U
OJIICPYKUBATH CHCTEMBI HCKYCCTBEHHOTO
WHTEIJICKTA Ha OCHOBE HEHPOCETEBBIX
MOJICJIEH U METOJIOB

3HaeT:

Ywmeert:[IIK-6.1. V-2.] npuMeHsTH
COBpPEMEHHbIE HHCTPYMEHTAIbHBIE CPEICTBA
U CUCTEMBI POTPAMMUPOBAHUS IS
pa3paboTKu ¥ 00ydYeHUs MOjieei
MCKYCCTBEHHBIX HEPOHHBIX CeTel

MmeeT npakTUYECKUH OTBIT: UCIIOJIb30BAHUS
COBPEMEHHBIX NHCTPYMEHTAIBHBIX CPEJICTB
Y CUCTEM MPOrPaMMUPOBAHUS JJISI
pa3pabOTKu ¥ O0yYECHUS MOJIEICH
VICKYCCTBEHHBIX HEHPOHHBIX CETEU

[1K-11 (IIK-8 monenu) Ciocoben
pa3padaThIBaTh CUCTEMBI aHATH3a OOJTBITTUX
TaHHBIX

3naeT:[[1K-8.2. 3-1.] npUHIUIIBI 1 METOIBI
aHaM3a OOJBIINX JAHHBIX, BKIIOYAs
crenu@UKAIUU U CTaHIapTU3ALUIO
METaIaHHbIX

Ywmeer:[[1K-8.2. V-2.] pazpabaTsiBaTh
IPOrpaMMHBIE U TEXHUUECKHUE CPEICTBA
BU3YyaJIM3alMK OOJBIINX JAHHBIX U
[PE3YJIBTATOB UX aHAJIN3A,

[[IK-8.2. ¥-5.] onuceIBaTh U yNIpaBIsITh
KaueCTBOM U JIOCTOBEPHOCTHIO OOJIBIINX
NTAHHBIX

MMeeT mpakTUYECKU OMBIT: pa3paboTKU
[IPOIPAMMHBIX CPEJICTB BU3yaJIU3aLlNU

0OIBIINX JaHHBIX U PC3YJIbTATOB UX aHAJIN3a

3. Mecto npaktuku B cTpykrype OIl BO

Ilepeyennb npeamIecTBYOUX JUCHMUILIUH,
BHJIOB padoT

IlepedeHb nocjaeTyOMUX TUCHUILIHH,
BHJIOB padoT

CoBpeMeHHbIE apXUTEKTYPBI TITyOOKHX
MCKYCCTBEHHBIX HEMPOHHBIX CETEN
BBeneHue B ICKYCCTBEHHBIN UHTEJUIEKT U
HEUPOHHBIE CETH
BbICOKONIPON3BOIUTENBHBIE TTAPATIICITBHBIC
BBIUHCJICHUA Ha KJIACTEPHBIX CUCTEMAX
[[porpaMMupoBaHKE AJ1s1 aHAJIN3a TAHHBIX
AJITCOPUTMBI MAIITUHHOTO 00YUYEHUS
AJIMUHUCTPUPOBAHUE U MPOCKTUPOBAHUE
XPaHUIUI OOJIBIINX JaHHBIX
[Ipon3BoACTBEHHAs TPAKTHKA (IPAKTUKA O
MOJTyYCHHUIO TPO(PECCHOHATBHBIX YMEHUH U
OTbITa TPO(PECCHOHATTLHOM NESITETEHOCTH)
(8 cemecTtp)




TpC6OBaHI/I$I K «BXOJHBIM)»» 3BHAHUAM, YMCHUSAM, HABbIKaM CTYJICHTA, H€O6XO,Z[I/IMBIM JJIA
IMPOXOXKACHUA ,Z[aHHOfI IMPAKTUKHU U HpI/IO6peT€HHBIM B pE3YyJIbTaTC OCBOCHHUIA

PEANICCTBYIOMUX TUCIUILINH:

JIlucuuminHa

TpeGoBanus

[IporpammupoBaHue 4J11 aHAJIU3a
TAHHBIX

3uaer: [[1K-5.1. 3-1.] BO3MOXXHOCTH COBpEMEHHBIX
WHCTPYMEHTAJIBHBIX CPEACTB U CUCTEM
POrpaMMUPOBAHMS JIJISl PEILICHUS 3a/1a4 aHaIN3a
NTAHHBIX U MAITMHHOTO O0y4YeHHUS

VYmeer: [[1K-2.2. ¥-1.] pazpabaTsiBaTh IpOrpaMMHBIC
MPUIIOKEHUSI CUCTEM UCKYCCTBEHHOTO MHTEIIEKTA, C
UCIIOJIb30BAHUEM COBPEMEHHBIX SI3BIKOB
pOrpaMMUpPOBaHUs, OUOIMOTEK U MPOTPAMMHBIX
m1aTGopM QYHKIIMOHATIBLHOTO, JIOTHYECKOTO,
00bEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMUPOBAHUS
(Python, R, C++, C#)

MMeeT MpakTUYECKH OIBIT: YyYacTHusl B pa3padoTKe
[MPOTPaMMHBIX MPUIJIOKEHUN CUCTEM UCKYCCTBEHHOTO
WHTEJUIEKTA, C UCTIOJIb30BAHUEM COBPEMEHHBIX
SI3LIKOB TTPOTPAMMHUPOBAHHS

CoBpeMEHHBIE APXUTEKTYPBI
rI1yOOKHX MCKYCCTBEHHBIX
HEUPOHHBIX CETEH

3uaert: [[1K-6.1. 3-2.] GyHKIIMOHATBEHOCTH
COBPEMEHHBIX MHCTPYMEHTAJIBHBIX CPEJICTB U CUCTEM
IPOrpaMMHUPOBAHMSI B 00JIACTH CO3/IaHUS MOJIENIEH
MCKYCCTBEHHBIX HEHpOHHBIX ceTeid;[I1K-6.2. 3-1.]
PUHITUIIBI IOCTPOCHUS CUCTEM UCKYCCTBEHHOTO
WHTEJUICKTa Ha OCHOBE MCKYCCTBEHHBIX HEUPOHHBIX
CETEeH, METO/IBI M TTOAXOBI K TUIAHUPOBAHUIO 1
peanu3aluy MPOEKTOB MO CO3/IaHUI0 CUCTEM
HUCKYCCTBEHHOT'O MHTEJICKTA B TOM YHCJIE B YCIIOBHSIX
MaJIoro KojimvyecTBa gaHHbIX, [[1K-8.2. 3-4.] meToab1 1
TEXHOJIOTUH MAIIMHHOTO 00y4YeHHs Ha OOIBIINX
nanubix, [[1K-5.2. 3-1.] pyHkimonansHbie
BO3MOXHOCTH COBPEMEHHBIX HHCTPYMEHTAIBHBIX
CPEIICTB U CUCTEM MPOTrpaMMHUPOBAHUS B 00JIaCTH
CO37IaHUsI MOJIeNIeH U METOJI0B MAITUHHOTO
oOyuenus;[11K-5.2. 3-2.] npuHIMIBI TPOBEICHUS
MAITUHHOTO YKCIIEPUMEHTA, MPOOJIEMbI IEpeO0ydCHUS
U HeJ000yUYEeHUs MO, TpeOoBaHUs K 00y4Jaroien,
TECTOBOW U BAJIMIAIIMOHHON BBIOOPKAM IS pEIICHUS
3a/1a4 aHaJIM3a JJaHHBIX U MalUuHHOTO 00yueHus ;[ [1K-
5.3. 3-1.] npUHIMIIBI TOCTPOCHHUS CUCTEM
MCKYCCTBEHHOT'O MHTEJUICKTa, METOJIbI M TIOXOIbI K
TUTAHUPOBAHUIO M pPEaTU3alliy ITPOCKTOB TI0
CO3JIaHUIO CHCTEM HMCKYCCTBEHHOTO MHTEIIJICKTA C
IpUMEHEHHEM MalMHHOTO 00y4enus, [[1K-7.2. 3-2.]
METO/IbI TUTAHUPOBAHUS BBIYUCIUTEIIBHOTO
HKCTIEpUMEHTa, (HOPMHUPOBAHMS O0yUaAIOIIEH U

KOHTPOJIbHON BBIOOPOK




Ywmeer: [[IK-6.1. V-1.] mpoBoauTh OLIEHKY U BEIOOD
MOJIEJIEN UCKYCCTBEHHBIX HEHPOHHBIX CETEU U
WHCTPYMEHTAJIbHBIX CPEACTB ISl PEIICHUS 3a/1au
MariHHOTO 00y4eHus;[[1K-6.2. Y-1.] pemats 3a1aun
10 BBIMOJIHEHUIO KOJUIEKTUBHOM MTPOEKTHOM
NEeATEIbHOCTH ISl CO3AaHUS, MOAIEPKKH U
VCIIOJIb30BaHUsI CHCTEMBI HCKYCCTBEHHOTO
WHTEJJIEKTA HA OCHOBE UCKYCCTBEHHBIX HEMPOHHBIX
cereit, [[1IK-5.3. ¥-1.] pemats 3agauu no
BBITTOJTHEHUIO KOJUIEKTUBHOM MPOEKTHOMN
NEATEIIbHOCTH JIJIs1 CO3/IaHUS, TOANCPKKU U
VCIIOJIb30BaHUsI CHCTEMBI HCKYCCTBEHHOTO
WHTEJIEKTa C MPUMEHEHUEM MalTUHHOTO 00YUYEeHUs U
MacCOBO MapajlIeIbHbIX BBIYUCICHHUM ISl yCKOPEHUS
MamHHOro oOyuenus, [[1K-7.2. V-2.] Beiensartsb
BXOJIHBIE Y BBIXO/IHBIE IEPEMEHHBIE C LIETBIO
MCTIOJIb30BaHUS MPEIUKTUBHBIX MOJICIICH

MMeeT NpakTUYECKUI ONBIT: MAIIMHHOTO 00yUYEeHUs
Ha OOJIBIINX JAHHBIX

BBenenue B HICKYCCTBEHHBIN
WHTEJUIEKT U HEUPOHHBIE CETH

3naert: [IIK-1.1. 3-1.] ocHOBHBIE OTIpeICTICHUS
MCKYCCTBEHHOTI'O MHTEJIEKTA U CUCTEM
MCKYCCTBEHHOI'O MHTEJUIEKTAa, UCTOPHUIO PA3BUTHUSA
HayKW 00 MCKYCCTBEHHOM MHTEJUICKTE, BOJIIOINIO U
[JIaBHBIE TPEHAbl CUCTEM UCKYCCTBEHHOIO
WHTEJJIEKTA; KJIACChI pellaeMbIX 3a7a4 ¢ MOMOIIbIO
CHUCTEM MCKYCCTBEHHOTO MHTEJIJIEKTA; OCHOBHBIC
napaMeTpbl HACHTU(DUKALIUY 33]]a4 UICKYCCTBEHHOTO
WHTEJJIEKTA: Ha3HauYeHUE, cepa MPUMEHEHUS, BUJIbI
WCIIOJIb3YEMbIX 3HAHUHN, BPDEMEHHbBIE aCTICKThI
pemenus 3anay;[[1K-1.2. 3-1.] MmeTonbl u
WHCTPYMEHTAJIbHBIE CPEJCTBA PELICHUS 3a]1a4 C

M CIIOJIb30BaHUEM CHCTEM UCKYCCTBEHHOIO
WHTEJICKTa B 3aBUCUMOCTH OT OCOOCHHOCTEN
npo0IeMHOM 00J1acTH, KPUTEPHUH BHIOOPA METOIOB U
WHCTPYMEHTAJIbHBIX CPEJICTB PEIICHUS
WHTEJUICKTYaJbHBIX 3a/1a4, TIOJIXO0JIbI K BEIOOPY
METOJI0OB U HHCTPYMEHTAJIbHBIX CPEJICTB CUCTEM
HMCKYCCTBEHHOTI'O MHTEJUIEKTA, ITPOLIECC CTaANN U
METOI0JIOTHHU Pa3pabOTKU PElIEHU Ha OCHOBE
HMCKyCCTBEHHOTO uHTeiekTa, [YK-1.1. 3-2.] 3naer
KJ1accuUKaIrio HHPOPMAITMOHHBIX CUCTEM U CUCTEM
HMCKYCCTBEHHOI'O0 MHTEJUIEKTa, (YHKIIMOHAIHHOCTh
MPOrPaMMHOTO OOECTICUSHUS JJIs PEIICHHMS 33729
npodeccrnoHanbHoi aestenbHocty, [[TK-6.1. 3-1.]
0a30BbIe APXUTEKTYPHI U MOJIETTH UCKYCCTBEHHBIX
HEUPOHHBIX CETEN

Ywmeer: [[1K-1.1. ¥-1.] onpenensts npUHAAIE)KHOCTD

npo0JIeMHO U MTpeIMeTHOM 00J1acTe K Ki1accy




pernracMbIX 3aa4 C [IOMOILBIO CUCTEM
MCKYCCTBEHHOT'O HHTEIIEKTA U OCHOBHBIE ITAPAMETPBI
UICHTU(DUKAIINY 33/1a4 CUCTEM UCKYCCTBEHHOTO
MHTEJUIEKTA

MMmeeT npakTUYECKUH OIIbIT:

A IMUHUCTPUPOBAHUE U
MPOEKTUPOBAHUE XPAHUIIUIIL
OOJIBIINX JTAHHBIX

3naert: [IIK-7.1. 3-1.] BuabI nmpeacTaBiaeHus JaHHBIX,
METO/IbI ITOMCKa M MapcuHra AaHHbixX;[[1K-7.1. 3-2.]
ypoBHHU TipeAcTaBienus nanubix (ODS, DDL,
CEeMaHTHYECKUM cJIoH, Mmoaenb naHHbIX );[[1K-7.1. 3-
3.] OCHOBHBIE UHCTPYMEHTHI U TeXHOJOoruu Data
Science, [I1K-8.1. 3-1.] oGmeaocTymnHbIC
PEMO3UTOPHUH U CTICIIUATU3UPOBAHHBIC OUOITMOTEKH,
conepxariure Habopbl Oombiux qanHbx;[[1K-8.1. 3-
2.] mpuHIUIBEL paboTel 3x0cucTemMbl Hadoop.
dbpeiimBopka SPARK;[TIK-8.1. 3-3.] ycTpoiicTBO
MHTEPPENCOB MEXAY peSIIMOHHBIMU SQL-
XPaHWINIIAMHU TaHHBIX 1 HepelsannoHHEIMI NOSQL-
xpanuiuinamu g1aHHeixX;[11K-8.1. 3-4.] npeametHo-
opueHTHpoBaHHbIe s3b1KkH;[[1K-8.2. 3-2.] ycTporicTBO
Y IPUHIIUIBI PAOOTHI CUCTEM 00paOOTKU U aHATN3a
0oabimux MaccuBoB AaHHBIX (SQL, NoSQL, Hadoop,
ETL)

Ywmeet: [IIK-7.1. ¥Y-1.] ornenars 1ocToBepHbIE
MCTOYHUKH TAHHBIX OT COMHHUTEJIbHBIX,
OCYIIECTBIISATH KPUTHICCKUNA OTOOD TaHHBIX,
MPOBEPATH UX HA LETOCTHOCTh U
HENpOTUBOpeYnBOCTS, [[TIK-8.1. V-1.] HacTpauBath u
ONTHMH3UPOBATH KOH(PUTYPAIIUIO TIPOTPAMMHOTO 1
arrnapaTHOro 00ECIeUeHUs C 1eIbI0 UHTETPaLUU
oonpmx qaHHbiX;[[1K-8.1. V-2.] pa3pabaTsiBath
MPOrpaMMHOE 0OECTICUCHHE JIJISi OUMCTKH U
BaJIiIalink HAOOpoB OobInX JaHHbIX;[TTK-8.1. V-
3.] BBIMIOJHSATH MOTOKOBYIO 00paboTKy gaHHBIX (data
streaming, event processing);[ITK-8.1. YV-5.]
WCIIOJIb30BATh SI3BIKH 3aIIPOCOB, B TOM YHUCIIC
HEPEJSAIMOHHBIX, TSl TOJJEPKKH PAa3IMYHBIX TUTIOB
nanHbIX (HanpuMmep, XML, RDF, JSON,
MYJIBTHMEINA) U OTIepaliiii ¢ OOJIBITMMU TaHHBIMA
(Harmpumep, MaTpudHbie oneparnun);[I[1K-8.2. V-3.]
UCII0JIb30BaTh CUCTEMBI 00pa0OTKU M aHAIM3a
Oosbimx MaccuBoB naHHbIX (SQL, NoSQL, Hadoop,
ETL, npotieccbl U UHCTPYMEHTHI)

lmeeT NpakTUYEeCKU OIIbIT:

AJTOpUTMBI MAIIIMHHOTO O0YYEeHHUs

3naet: [I1K-4.1. 3-1.] npuHIUIIBEI 1 METOABI
MaITUHHOTO O0YYEHHUSI, TUIIBI M KJIACChl 3a/1a4
MalrHHOTo 00yueHus, metoaoioruro ML Ops;[ITK-
4.1. 3-2.] craTucTUYECKHE METO Ibl aHAJIU3a

nanHbIX;[[1K-4.3. 3-1.] kmaccuueckre METO bl U




QITOPUTMBI MAIIMHHOTO O0YYEHUS: IPETUKTHBHBIC -
oOyd4eHHe ¢ yIuTeNIeM, JECKPUIITUBHBIE - 00ydeHUe
0e3 yuurens

Ywmeer: [IIK-5.1. V-1.] npoBOauTE CpaBHUTENBHBIN
AQHAJIN3 ¥ OCYIIECTBIISATh BEIOOP HHCTPYMEHTATBHBIX
CPEICTB JUTsl PEIICHHS 3a/1a9 MAIIMHHOTO 00yYEeHUS,
[IIK-4.1. ¥Y-1.] conocTaBUTh 3aa4aM NpeAMETHOU
00J1aCTH KJIACChI 3a/1a4 MauHHOTO o0yuenust ;[ T1K-
4.1. V-2.] ucnonap3oBaTh CTAaTUCTUYECKUE METO/IbI
aHaIM3a JaHHBIX TPU PEIICHUH 3a7a4 MAIIMHHOTO
o0yuenus;[[1K-4.3. ¥Y-1.] npoBOIUTh CpaBHUTEIIHHBII
aHAJIN3 U OCYUIECTBIISATH BHIOOD, HACTPOUKY MpHU
HEO0OXOIUMOCTH, pa3padOTKy METOIOB U aJITOPUTMOB
TSl PEIICHUS 3a/1a4 MAIIMHHOTO 00Y4YEeHUSI

MMeeT NpakTUYECKUH OIBIT: YYacTHs B pa3paboTKe
QJITOPUTMOB JIJIsl pEIICHUS 3a7a4 MaIlIMHHOTO
o0y4eHust

BI)ICOKOHPOI/IBBOI[I/ITGJIBHBIG
[1apaJICIIbHBIC BEIYUCIICHHA Ha
KJIACTCPHBIX CUCTEMAX

3naert: [I1IK-5.3. 3-2.] MeTo10JI0THIO TPOBEICHUSA
MacCCOBO MapaJIEIbHBIX BBIYUCICHUH IS yCKOPEHUS
MaITUHHOTO 00y4eHHUsI (C UCIIOJIb30BAHUEM
GPU);[TIK-5.3. 3-3.] npuHIMIBI pabOTHI
pacrpenenEHHbIX KJIaCTEPHBIX CUCTEM

Ywmeet: [IIK-7.2. ¥V-5.] ucroab3oBaTh METO/IbI U
TEXHOJIOTUHA MAacCOBO NapajljieIbHOH 00pabOTKH U
aHanm3a naHHbIX, [[1K-8.1. Y-4.] ucronb30Bath MIMHBL
nanHbix (Apache Kafka), [ITIK-5.3. V-2.] pabotats c
pacrpenenéHHON KIIACTEPHONW CUCTEMOM NPH
CO3JIaHUM, TTOJJEPIKKE U UCTIOIBb30BAHUU CUCTEM
MCKYCCTBEHHOI'0 MHTEJJIEKTa

MMeeT NpakTUYECKUI OTIbIT:

[Tpon3BoaCTBEHHAS MPAKTHUKA
(MpaKkTHKa MO MOJYYEHHUIO
npohecCHOHABHBIX YMEHHUN U
orbITa MPodeccHoHaTLHOM
neaTeNbHOCTH) (8 ceMecTp)

3naet: [I1K-8.2. 3-3.] apXUTEKTypy U NPUHLIUIIBI
PabOThI MPOMBIIIIEHHBIX PEIIEHNH, CO3aHHbIX Ha
OCHOBE HCKYCCTBEHHOI'O UHTEJIJIEKTA

Vmeer: [I1K-8.2. Y-1.] pazpabaTsiBaTh IpOrpaMMHOE
obecrieuenune 1)1 aHanu3a 0oybmux naHHbIX;[[1K-
8.2. ¥Y-4.] ucrnonp30BaTh TEXHOJOTUH HAYKH O TAaHHBIX
U OOJIBIINX JAHHBIX B pa3pabO0TKe JJIsl PeIICHUs
NPAKTUYECKUX 3a/1a4 ITPOMBINUICHHOCTH, [[T1K-5.2. V-
1.] npuMeHATh COBpEMEHHBIE HHCTPYMEHTAJIBHBIC
CpelCcTBa U CUCTEMbI TPOrPAMMUPOBAHUS JIJISI
pa3paboTKu Mojeiel MamHHOTO 00yueHus, [[1K-
7.1. Y-2.] ucrioyib30BaTh MHCTPYMEHTHI U OMOJIHOTEKH
i Data Science 1uist moucKa JaHHBIX B OTKPBITBIX
MCTOYHUKAX, CTICIIMATU3UPOBAHHBIX OMOINOTEKAX U
peno3utopusx;|[11K-7.2. ¥V-4.] ucnonb3oBarhb
WHCTPYMEHTHI, OMOIHOTEKN U TexHosoruu Data
Science a1t OJATOTOBKU U Pa3METKH

CTPYKTYPUPOBAHHBIX U HECTPYKTYPHUPOBAHHBIX




TTAHHBIX JJI MAITAHHOTO O0y4YeHUs

lMeeT npakTUYECKUI OMBIT: y4acTus B pa3paboTke
MPOTPaAaMMHOTO OOECIIeUeHUS )Tl aHaIn3a OOJIBIIINX
TTAHHBIX, YIaCTHS B pa3pab0TKe MOIeIeii MAITMHHOTO
00yYeHHS C UCTIONB30BAHIEM COBPEMEHHBIX
WHCTPYMEHTAIBHBIX CPEACTB U CUCTEM
pOrpaMMHPOBaHUS, UCIIOIb30BaHUS HHCTPYMEHTOB
n OnomoTek g Data Science i1 TIOMCKa JaHHBIX,
texnoJiornu Data Science 11st HOATOTOBKH U
Pa3METKH CTPYKTYPUPOBAHHBIX U
HECTPYKTYPUPOBAHHBIX JIAHHBIX JJIsI MAIITUHHOTO
o0yJeHus

4. O0bEM NIPAKTUKH
OO6m1as TpyI0€MKOCTh MPAKTUKH COCTABIISIET 3a4eTHBIX eauHuIl 3, yacoB 108, nHexens 2.

5. CTpykpypa u coJep:kaHne NPAKTUKH

Nepaznena | HaummeHoBaHMe WM KpaTKoe coaepxxkanne Buaa pador na | Kou-Bo
(3Tana) NMPaKTUKe 4acoB
1 CucreMaru3zanus pe3yjabTaToOB HAYYHO-UCCIIEI0BATEIIbCKOM 16
a00ThI
2 BrinonHeHne HHANBUAYAIBHOTO 33JJaHHS HA TPAKTUKY 60
3 [loaroroBka HOKJIa1a U MPE3EHTALNH 1T 3a1UThI BBIITYCKHOM 16
KBTM(PUKAIIMOHHON pabOThI
4 OdopmieHre NOICHUTENHHOM 3aMUCKU K BBIITYCKHOM 16
KBaJTU(DUKAIMOHHON paboTe ¥ MPOTPaMMHON JOKYMEHTAIIUU

6. @OpMBbI OTYETHOCTH O MPAKTHKE

[To oOKOHYaHHIO TPAKTUKH, CTYICHT MTPEIOCTABIIACT HA Kadeapy MaKeT JOKYMEHTOB,
KOTOPBIN BKIIIOYAET B CEOsI:

- THEBHUK IPOXO’KICHUS MMPAKTUKH, BKITFOYast MHIUBHIyJIbHOE 33]JaHUE U
XapaKTePUCTHKY PabOThI MPAKTHUKAHTA OpraHu3alueH;

- OTYET O MPOXOXKIACHUH MPAKTUKH.

@DopMbI JOKYMEHTOB YTBEPKJIEHBI pACTIOPSAKEHUEM 3aBEIyIOIIEro kadeapon ot
12.04.2017 Ne306-01-05-37.

7. ®OH] OLIEHOYHBIX CPEACTB JJISl IPOBEAeHNS TEKYIEr0 KOHTPOJISl yCIIeBAeMOCTH,
NMPOMEKYTOYHOM aTTeCTAUMU 00y4AKIIMXCH M0 MPAKTHKE

Bun npomexxyTounoit arrectanuu — qudpepenunpoBanHblii 3auet. KoHTposib kauecTBa
OCBOEHUS 00pa30BaTENbHON NPOrpaMMbl OCYILIECTBISETCS B COOTBETCTBUHU ¢ [lonoxeHrnem
0 OaJIIIbHO-PEUTUHIOBOM CUCTEME OLICHUBAHMSI pE3yJIbTaTOB YUEOHOH 1€ATENbHOCTH
oOyyJarouumxcsi.



7.1. KontpoJabhbie Meponpusitus (KM)

Bun xonTpoms

Hazsanue

MEPOTPUSITHS

KOHTpoJsibHOTO |Bec|Makc.0amn

[Topsiaok HauucneHus
6amioB

YuuteiBaerca B [TA

Texymmit
KOHTPOJIb

IIpoBepka
JHEBHHKA

PykoBoauTens NpakTUKY,
0T Kadeapsl IpoBepseT
JIHEBHUK 5 pa3 B
TE€4YEeHHE NPaKTUKU. Ecin
IIPU OYEPETHOU
MIPOBEPKE HE OBLIO

TO CTYJEHT noJry4daer 1
Oa B 00IIyI0 CyMMY 3a

KOHTPOJILHOE
MEpPOMNpPUSITHE, TTPU
HAIM4YUY 3amedannii — 0
0asoB.

BBISIBJIEHO 3aME4YaHUi K |muddepeHIIpOBAHHBI
3aI10JIHEHUIO THEBHHUKA, [3aUeT

Texymmi
KOHTPOJIb

HopmokonTposib

B teuenune npakTuku
CTYJIEHT MPECTABISAET
Ha TIPOBEPKY
HOSICHUTENIbHYIO
3aMUCKY K BBITYCKHOMN
KBATH()UKAITMOHHOM
pabote. O6mmit 6amn 3a
KOHTPOJIbHOE
MEpONPUATHE PABEH
[I0Ka3aTeJ 0 FTOTOBHOCTH

MTOSICHUTEIBHON
3aITUCKH, BBIPAKCHHOMY
B IPOIICHTAX.
Ilokazarenas rOTOBHOCTH
onpezensercs Kak
OTHOIIEHHE KOJIUYECTBA
BBITIOJTHEHHBIX U
0(hOpMIICHHBIX B
COOTBETCTBUH C
TpeOOBaHUSAMU ITYHKTOB
3aJJaHMs Ha BBIITYCKHYIO
KBaJTU(UKATMOHHYIO
paboTty k obmeMy
KOJINYECTBY ITyHKTOB B
3aJJaHUU.

i depeHIMpPOBaHHEI
3a4eT

Ne
KM Cemectp
1 8
2 8
3 8

Texymmit
KOHTPOJIb

Jloknan

Ha nocnenneit uenene
MPAKTUKHU CTYJIEHT
BBICTYTIAET C JOKJIAI0M
10 TeMe paboTHI.
OOmwmii 6ami 3a
KOHTPOJIBbHOE
MEPOIPUSITHE
CKJIaJbIBACTCS U3
CJICYIOIINX
nokasaTeleii: — Bce
OCHOBHBIE PE3YJIbTaThI

i depeHIMpOBaHHEI
3a4eT

paboThI OTPaKEHBI B




Jokiane — 1 Oamr; —
MOJITOTOBJICHA
nipe3eHTanys — 1 6am; —
BBICTYILJICHUE
COOTBETCTBYET
perJaMeHTy v Hay4HOMY
ctuio — 1 6amr;, —
JOKJIaJ] ClieJIaH B
YCTaHOBJICHHBIA CPOK —
1 Gamm; — cTyAeHT
OTBETHJI Ha BOIIPOCHI 110
nokianxy — 1 6amr.

B nociennuii nenp
MPAKTUKH CTYJEHT
MpeACTaBIsIeT Ha
MIPOBEPKY OTYET O
MIPOXOXKACHUU
npakTuku. O0mui 6amt
3a KOHTPOJIBHOE
MEPOIIPUATHE
CKJIaJbIBaCTCS U3
CIIEAYIOIINX
TOKa3aTeJIeii: — BCe
MYHKTHI
WHIUBUAYTHHOTO
3a1aHUs BBIIOJHEHBI U
OTpaXkeHbI B oTueTe — 1
N 0ajur, — B TEKCT JIOKJIaaa

Texymmi [IpoBepka 5 5
KOHTPOJTh oTyeTa 1 TPESCHTANIO
(mpuBOIATCA B
MIPUIJIOKEHNUH ) BHECEHBI
UCIIPaBJICHUS C YUETOM
3aMEYaHMUI,
MOJIYYEHHBIX 1OCIIE
BBICTYTUICHHUSI C
JoKiagoM — 1 Oamm; —
OTCYTCTBYIOT 3aMEUaHUsI
K 0o(hopMIIEHUIO OTYEeTa —
1 6ayt; — OoTUET
IIPEICTABIECH HA
MIPOBEPKY B
YCTaHOBJICHHBINA CPOK —
1 6amn; — cTyAeHT
OTBETHUJI Ha BOIIPOCHI 110
otuety — 1 Oam.

nuQdepeHITPOBAHHBI
3ayer

Onenka «oTIn4HO» (5
6aJuI0B) BBICTABJISIETCHA,
€CITH CTY/ICHT BBITTOJHIUIT

BCE ITyHKTHI

T WHAUBUYaTbHOTO b
OMEXKYTOUHAas npdepeHIupoBaHHbI
P Y XapakTepucTuka| - 5 3aaHus, coOmoan | PCEHIMP
aTTecTanus . 3a4eT
KaJIeHAapHbIN rpaduk

MPOXOKIACHUS TPAKTUKHU
Y TIOJTHOCTBIO OpOPMUIT
NOACHUTCIIbHYIO
3aIMCKY K BBITYCKHOMN




KBaTU(PUKAITIOHHON
pabore. OreHka
«xoporoy (4 6amna)
BBICTABIISICTCS, €CIIU Y
PYKOBOJIUTEIISI HIMEIOTCS
HE3HAUUTENIbHbIC
3aMe4aHus K
pe3ynbpTataM paboThl, HO
CTYACHT IPU 3TOM
co0uTro1aI KaJleH1apHbIi
rpaduK IPOXOKICHUS
MPAKTUKHU U MOJTHOCTHIO
oopmun
MOSICHUTENbHYIO
3aIIUCKY K BBIITYCKHON
KBaJTM(PUKAITHOHHON
pabore. OneHka
«YOBJIETBOPUTEIHEHO»
(3 6asa) BeICTABIIACTCS,
€CJIU CTYJICHT He
BBITTOJIHUJI HEKOTOPBIE
MYHKTHI
VH/IUBU Ty aTBHOTO
3a/laHus B
YCTaHOBJICHHBIN CPOK,
HO TOSICHUTEIIbHAS
3aIIMCKa K BBIIYCKHOU
KBaJTM(PUKAITHOHHON
paboTe B 11eTIOM
MOJrOTOBJIEHA U TpeOyeT
HE3HAYUTEJIbHON
nopabotku. OreHka
«HEYOBJIETBOPHUTEIILHO)
(2 6anna) BeICTaBIISETCS,
€CIIU CTYJIEHT He
BBITTOJTHHJIT
WH/IMBUyaIbHOE
3aJlaHuE B
YCTAQHOBJICHHBIH CPOK U
HE MOATOTOBHII
MOSICHUTEIIbHYIO
3aIUCKY K BBITYCKHON
KBaJTM(PUKAITHOHHON
pabore.

7.2. Ilpouenypa npoBe/ieHus1, KPpUTEPHUHU OLICHUBAHUS

[To nToram npakTUKU KOMUCCUEN Kapeapbl TPOBOAUTCS oTYeTHas KoH(pepeHuus. CTyaeHT
NPEACTABIISECT JHEBHUK U OTYET O MPOXOXKICHUU MPAKTUKHU, KOPOTKO AOKJIAIBIBAET O
MOJIYYEHHBIX pe3yJibTaTax (He 0ojiee S MUHYT) U OTBEYAET HAa BOIPOCHI KOMUCCUU (HE
0ojee 2 MUHYT Ha OJUH BONpOcC). PykoBoauTENs MPAKTUKK OT MPEINPUSATHUS 3aMOTHSAET
XapaKTEepUCTUKY pabOTHI IPAKTUKAHTA HA NOCIEAHEN CTPAHULIE JHEBHHUKA, OLICHUBAs
UCIIOJITHEHUE CTYIEHTOM Ka)KJ10i1 KOMIIETEHIIMH, U BBICTABIIET PEKOMEHyEMYIO OLICHKY.

7.3. OueHo4YHbIe MATEPHAJIbI



K 5 Ne KM
OMIIETEHIINN PesynbTarsl 00y4ueHus EENE
K-8 VYwmeer: [[IK-5.2. V-2.] muiaHupoBaTh 1 BHITIOIHSTH MAaIIMHHBIE SKCIIEPHMEHTEL Al 4l
OLICHUBATh TOYHOCTh U KAUE€CTBO ITOCTPOEHHBIX MOJENEH
K-8 MMeet npakTUYECKUNA OMBIT: BBINOJHEHH MAIIMHHOT0 SKCIIEPUMEHT, OLICHKH Al ol 4
TOYHOCTH U KayeCTBa IOCTPOSHHOW MOJIETHN
VYwmeer: [IIK-6.1. V-2.] npuMeHsITh COBpEMEHHBIC HHCTPYMEHTAIBHBIC CPEACTBA U
I1K-9 CUCTEMBI IPOrpaMMUPOBaHUS U1 Pa3pabOTKU U 00ydeHUs Mojeeit HHHHH
MCKYCCTBEHHBIX HEHPOHHBIX CETEU
MMeeTr npakTUYECKUN ONBIT: UCIIOJIB30BAHUS COBPEMEHHBIX HHCTPYMEHTAIbHBIX
ITK-9 CPEJICTB ¥ CHCTEM IIPOrPaMMHUPOBAHUS I pa3pabOTKH ¥ 00yUYEeHHS MOJeNei HHHHH
HCKYCCTBEHHBIX HEHPOHHBIX CETEH
TK-11 3naet: [I1K-8.2. 3-1.] npuHIHMITBEI 1 METO/IbI aHAINM3a OOJIBIIKMX JAHHBIX, BKIIIOYAsI AAAAN
cnenuuKalyy U CTaHJAPTU3AINI0 METaJaHHBIX
VYwmeer: [I1K-8.2. ¥-2.] pa3pabaTsiBaTh IPOrpaMMHBIE H TEXHHUECKUE CPEACTBA
IK-11 BU3yaJIM3alliK OOJIbINNX JaHHBIX M PE3y/IbTaTOB UX aHanu3a; [[1K-8.2. V-5.] HHHHH
OIKCHIBATh U YIPABIATH KAYECTBOM U JIOCTOBEPHOCTHIO OOJIBIIUX JaHHBIX
TK-11 HmeeT npakTUUECKUM ONBIT: pa3pabOTKU MPOrPaMMHBIX CPE/ICTB BU3YyaIU3aLUH AAAAN
OOJIBIINX JAHHBIX U PE3YyJIbTATOB UX aHATIH3a
Tunossie KOHTPOJIBHBIC 3aJIaHUs 110 KaXKJI0OMY MCPOIIPHUATHIO HAXOJATCS B
IMPUITOKCHUAX.

8. YueOHo-MeTOAHYeCKOe H HH(POPMALIMOHHOE 00eciieYeHHe MPAKTHKH

IleyaTHasn y‘lBﬁHO-MeTO)II/IquKaSI AOKYMECHTaAIINA

@) 0CHOBHas

Jaumepamypa:
He nmpenycmorpena

0) OonoHUmMeENbHAS TUMepamypa:

He nmpenycmotpena

U3 HUX MemooudecKue YyKazanus 0l CamMoCmosimenbHol pabomul cmyoenma:
He nmpenycmorpena

DJIEKTPOHHAS Y4e0HO-MEeTOAUYeCKAS JOKYMEHTAIUSI

HaumenoBaunue
Bu, ecypca B
No g peeyp . bubnuorpaduueckoe onvcanue
JTUTEPATYPHI AIIEKTPOHHOU
dbopme
MeToMecKIe CtpykTypa, comepkaHue u npaBuiia opopMIEHHUS BBITYCKHBIX KBalU(UKa
1 DJIEKTPOHHBINH [paboT: METOIMYECKUE YKA3aHUS ISl CTYIEHTOB KadeIpbl MPUKIaAHON MaT
10COoOust ISt
1 CAMOCTOSTCILHOR KaTaJior nporpammupoBanus / coct.: A. K. lemunos, A.B. JIyr, H. C. Munonouesa
IOVYpl'yY Uensounck : U3narensckuii nertp OYpIl'Y, 2021. — 41 c.

paloThI CTyIeHTa

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

nTepaTypa

JlonmonHuTenbHAsA

Crtarpu 110 TEME BBITYCKHON KBATM(PUKAIIMOHHON pabOTHI B )KypHaIax

«MaremaTndeckoe MOJAEIUPOBaHUEY, «VICKyCCTBEHHBIN UHTEIUIEKT U IIPU}
pelieHnit», « BblancianTeabHble METOIbl U IporpaMMupoBaHuey, «Hpoph
TEXHOJIOTMH U BBIUUCIUTEIbHBIE CUCTEMBIY, «KOMIBIOTEPHBIE HCCIIEI0BAH

eLIBRARY.RU




MOJICIIMPOBAaHUE» U APYTHX u3maHusx. https://wwwe.elibrary.ru/
DJIEKTPOHHO-
OoubMoTeyHas . .
3 JlononHuTeNbHAS cHCTeMA Monorpaduu 1o TemMe BBITYCKHOM KBaNU()UKAMOHHOM pabOTHI.
TEpaTypa https://e.lanbook.com/
W3/1aTeNIbCTBA
Jlanp
DJIEKTPOHHO-
OcHOBHAs oubmuoreunas (JIeiruna, H. 1. MonenupoBanue : yueonoe nocodue / H. U. Jlpiruna, O. B.
4 Tepatypa cucrema Jlaypepman. — HoBocubupck : HI'TY, 2020. — 87 ¢. — URL:
u3natenscTBa  |https://e.lanbook.com/book/152226.
Jlanp
2$g§:£2§§§;;1 Jlaydpepman, O. B. PazpaboTka nmporpaMmMHOTo poiyKTa: mpodeccruoHalIk
5 OcHoBHas cHeTeMA CTaH/IaPThl, )KU3HEHHBIN ITUKJI, KOMaHIHas paboTa : yuebHoe nocodue / O.
TUTEpaTypa B p— Jlaydpepman, H. U. JIpirura. — HoBocubupck : HI'TY, 2019. — 75 ¢. — URL.
https://e.lanbook.com/book/152251.
Jlanb
DIEeKTPOHHO-
OCHOBHAS oubmoreunas |/[>xonc, M. T. [IporpaMmmupoBaHue UCKYCCTBEHHOTO HHTEIUICKTA B MPHIIOK
6 nrepatypa cucremMa T. JIxonc. — Mocksa : JIMK Ilpecc, 2011. — 312 c. — URL.:
u3natenscTBa  |https://e.lanbook.com/book/1244.
Jlanb
DNEeKTPOHHO-
OcHOBHAS oubmmoreuynas |[Itunpina, JI. K. MHTEIIEKTYa IbHBIE CUCTEMBI U TEXHOJIOTUH | yU4eOHOE IO
7 mireparypa cucrema K. IItunena. — Cankt-IlerepOypr : CII6I'YT, 2019. — 231 c. — URL:
uspatenscTBa  |https://e.lanbook.com/book/180054.
Jlanb

9. Un¢dopManiuoOHHBIE TEXHOJIOTHH, UCTIOJIb3yeMble IPU MPOBeeHMU MPAKTUKHI

[TepeueHs NCTIOBL3YEMOTO IPOTPAMMHOTO OOCCTICUCHHS
1. Python ¢ HayunbiMu 6uOIHOTEKaMH (O€CCPOUHO)
2. PostgreSQL Team-PostgreSQL (6eccpouno)
3. OpenJDK (6eccpouno)

[TepedeHs UCMONIb3yeMbIX HHOOPMAITMOHHBIX CIIPABOYHBIX CUCTEM:

Her

10. MaTepuajibHO-TEXHHYeCKOe o0ecrieyeHue MPaAKTUKH

MecTo nNpoxo:KaeHust
NPaAKTUKH

OcHoBHOe 000py10BaHME, CTEH/bI,
MAaKeTbl, KOMIIbIOTEpPHAasi TEXHUKA,
NpeayCTAHOBJIEHHOE IPOrPaMMHOe
o0ecreueHue, o0ecneynBaloIne
NMPOXO0KAeHUE MPAKTHKH

Anpec mecra
NMPOXOKIEHH S

OI'bY "UPLHHUT"

(ITepputopust)

454091, YenaOuHCK,
II.

320

[IepcoHanbHbIE KOMIIBIOTEPHI C JOCTYIIOM
B MlHTEpHET, MyJIbTUMEAUNHBIN
POEKTOp, IPOrpaMMHOE 00€ecIIeUeHe
11 pa3paOOTKU NPUIIOKEHUH U

Monmpa, 8a, ka0.



http://www.elibrary.ru/

[MOATOTOBKHU JOKYMCHTAIHU.

[IepcoHabHBIE KOMITBIOTEPHI C JOCTYTIOM

Kagenpa lpuxnaauas B IHTEpHET, MyJIbTUMEAUMHBIN
MaTeMaTUKA U 454080, YensaOMHCK, PHET, My
TPOEKTOP, MPOTPaMMHOE 00ecIIeueHNE
MpOrpaMMHpPOBaHUE np.Jlenuna, 87 .
1S pa3pabOTKU MPUIIOKEHUN U
HOYpl'Y
MOATOTOBKHU JOKYMEHTAIINH.
[IepcoHabHBIE KOMITBIOTEPHI C JJOCTYTIOM
454112, Yenaouuck, B UHTEpHET, MYJILTUMETUHHBIN
OOO ITpuknaaneie ' . PHET, My A
KoMcomoibckuii MIPOCKTOP, MPOrpaMMHOE oOecTieueHue
TEXHOJIOTHHA .
np., 1. 29 ISl pa3pabOTKU IPHIIOKEHUHN U

[MOATOTOBKHW JOKYMCHTAIIUN.

LlenTp KomnektuBHoM
paboThl 'Y HUBEpCUTETCKAS
Touka Kunenus" FOYpl'Y

454080, YensaOMHCK,
Jlenuna, 76

[lepcoHaNIbHBIE KOMITBIOTEPHI C JOCTYTIOM
B IHTEpHET, MYyJIbTUME AUNHBIN
POEKTOp, IPOrpaMMHOE 00ecIIedeHHe
U1 pa3paOOTKU NPUIIOKEHUHN U
IIOATOTOBKHU JOKYMEHTAIINH.

AO "TI® "CKB Konryp"

620144, r.
ExarepunOypr,
Hapoanotii Bou, 19
A

[IepcoHanbHbIE KOMIIBIOTEPHI C JOCTYIIOM
B lHTEepHET, MyJIbTUMEAUNHBIN
POEKTOP, MPOrpaMMHOE 00€ecIIeYyeHne
1Sl pa3pa0dOTKU MPUIIOKEHUHN U
MOATOTOBKHU JOKYMEHTAIINH.

OO0 "Komnac ITmroc", 1.
MarauToropck

455044,
MarauToropck,
np.JIenuna, 68

[IepcoHanbHBIE KOMIIBIOTEPHI C TOCTYIIOM
B lHTEpHET, MyJIbTUMEIUNHBIN
IPOEKTOP, MPOrpaMMHOE 00ecIieueHUE
TS pa3pabOTKU TIPHIIOKEHUH U

[MOATOTOBKH JOKYMCHTAIIHNH.




