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1. llesu u 3212494 AU CIUILIHHBI

[ens AMCIUTUIMHBI - OCBOCHHE CTYJICHTAMU KITFOYEBBIX TEXHOJIOTUM, METOIOB H
PUHITUTIOB OPTaHU3AIMN CUCTEM 00paOOTKY OONBIINX JAHHBIX. 3a7a9d OCBOCHUS
JTUCLUUIUIMHBL: 0011ee MpeACTaBIeHNE U MIOHUMAaHUE BbIOOpA TOM MM MHOM TEXHOJIOTUH
00paboTKH OONBIINX JIAHHBIX JJIsI PEIICHUS TTOCTABJICHHOW 3a]aui; YMEHHE
OpraHU30BBIBATH PACIPEICICHHOE XPAaHUJIUIIE U TTapajuIeibHy 0 00padoTKy Ha Oaze
COBPEMCHHBIX TEXHOJIOTHI OOJIBIIUX JAHHBIX; TIOJYYCHHUE MPAKTUIECKIUX HAaBBIKOB
pa3pabOTKH M OTJIAJKH MPUKIIATHBIX PEIICHHH ¢ aneMeHTamMu MU ¢ npuMeHeHneM
Pa3NIMYHBIX TEXHOJNOTUH 00paboTku naHHbIX. [IpodeccrnonanbHas poib: HHXEHEp Mo
JTAHHBIM.

Kparkoe conepxxanne JTuCHMILTHHBI

N3noxxeHbl HanbosIee BaXKHBIC TTOHATHS, METOBI M TEXHOJIOTHU 00paObO0TKH OOJIBIINX
TaHHBIX. B Kypc BXOAAT clemyroniye pa3ieiibl: BBEICHNE B OONBIINE TaHHEIC,
aApPXUTEKTypa CUCTEM 00paOOTKH OOJBIINX JAHHBIX; XPAHCHUE U YIIPABIICHUE TAHHBIMU
(DatalLake); o6pabotka Oonbmux nanabix (MapReduce); ananus u Buzyanusanus JaHHBIX;
MaIIMHHOE 00y4YeHHe U OOJbIIINEe JaHHBIEC;, 0€30MMaCHOCTh U ATUKA PabOTHI ¢ OOJIBIITUMU
JTAHHBIMH.

2. Komnerenuuu odyuyamwmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCUMILTHHBI

[Tnanupyemblie pe3yabTaThl OCBOSHUS [Tnanupyemblie pe3yabTaThl
OIT BO (kommnieTeHIIun) OOy4eHUs 110 TUCHUTUTHHE
ITIK-1 [LC-5] CriocobeH npuMeHsTh 1 (WJIH) Ymeer: - [U-1, I1Y] ucnonb3oBarh sI3bIKU
MIPOEKTUPOBATH PA3IMYHBIE HHCTPYMEHTHI U MPOrpaMMHUPOBAHUS U HHTEPHEHUCHI TSI
WHXEHEPHBIE MTPAKTUKU MPOMBIIIICHHOM B3anMoelicTBus ¢ big-data-mardgopmamu
paspabotku cucteM U, pazsepTeiBanus u Nmeet npaktuueckuid onsiT: - [U-1, [1Y] ananusza u
COTIPOBOXKJICHUSI MOJIeJIel MAIIMHHOTO 00y4eHus B [00paboTKH OONBIINX MaCCUBOB JAHHBIX C TIOMOIIIBIO
MIPOJYKTUBHOM Ccpelie CTaHJAPTHBIX HHCTPYMEHTAJIBHBIX CPEACTB

3uaer: - [U-1, [1Y] npuniunst mogenu MapReduce
TS TApaiIeIbHOM 00paOOTKH OOJIBITNX JTAHHBIX
Ymeer: - [U-1, ITY] opranu3oBsiBaTh
pacnpeieieHHOE XpaHWJIHILE U MapalieIbHY0
[1K-5 [BD-4] CiocoGeH npuMeHsTh pa3inyHble  [00paboTKy Ha 6a3e COBPEMEHHBIX TEXHOJIOTHIMA
Monenu U (vin) TexHonoruu oopadotku nanueix ((Hadoop, Spark) 6ompmmx qanHBIX

MMeer npaktuueckuii onsIT: - [U-2, ITY]
Pa3paboTku 1 OTIaKN IPUKIIATHBIX PEIICHHH C
aniemeHTamu MM ¢ npuMeHeHneM pa3iandHbIxX
TEXHOJIOTUHA 00pabOTKH JaHHBIX

3. Mecro nucuuninnbl B ctpykrype OII BO

[lepedens mpeAnIeCTBYIOMUX TUCIIATUIHH, [TepeueHb MOCTEMYIONIMX AUCIIATLINH,
BUJIOB paboT yueOHOro MniaHa BUJIOB paboOT
1.®.01 Tpek uHIyCTpUATIBLHOTO MAPTHEPA, 1.0.38 ba3bl nanabix NoSQL,
1.0.10 ApxuTrekTypa BEIUUCIUTEIBHBIX CUCTEM, 1.0.35 OcHOBBI pacrpeieICHHBIX U 00JIaYHBIX
1.0.22 MammHaHOEe 00y4YeHHeE, BLIUMCIICHHI,
1.0.24 Ocnossl DevOps, [Ipon3BoACTBEHHAs ITPaKTHKa (HayYyHO-
1.0.23 Web-niporpaMMupOBaHHE JIsl CUCTEM nccrenoBareabckas pabora) (7 cemectp)




MCKYCCTBEHHOTO UHTEIIJIEKTA,
1.0.12 OnepanioHHbIE CUCTEMBI,
1.0.15 KomMniptoTepHbI€ CETH

TpeboBaHUs K «BXOHBIMY» 3HAHUSIM, YMEHUSIM, HABbIKAM CTY/IE€HTA, HEOOXOAUMbIM
IIPY OCBOCHUHU JJAHHOM JIUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yIbTaTe OCBOCHUS

MpCAMICCTBYIOINUX JUCIHUILINH:

Jucrumimna

TpeboBanus

1.0.24 OcnoBsl DevOps

3naet: -[U-1, I1Y] npuHIUIBI 1 METOAOJIOTHUN
DevOps, UX pojib B yCKOPEHUH LUKJIOB Pa3pabOTKH
Y MTOBBIIECHUS HafexKHOCTH [ T-mponyKToB,
HPUHIMIIBI TOCTPOCHUS 6a3 TaHHBIX, MOJEIH
nmaHHbIX, BUbl SQL-3ampocoB Ymeer: -[U-2, [TV]
npuMeHsTh npaktuku Infrastructure as Code (1aC)
TU1s1 KOHPUTYPUPOBAHUS U TIOJIEPKAHUS CEPBEPOB
U CETEBBIX YCTPOICTB, pa3pabaTbiBaTh U
aJIMUHUCTPUPOBATh 0a3bl IaHHBIX, CO3/1aBaTh
3aIpOChI JUIsl U3BJICUCHUST HEOOXOIMMOM
nHpopManuu MIMeer npakTUUECKUl OMBIT:

1.0.12 OneparmoHHbIE CUCTEMBI

3HAET: OCHOBHbIE KOHUEIIUH, IPUHIIUIIBI, TEOPUU U
(bakThl, CBA3aHHBIE C TIOCTPOCHUEM COBPEMEHHBIX
omnepalnroHHbIX cucteM, -[U-3, [1Y] ocHOoBHBIE
cpencTBa MOHUTOpHUHTa U AuarHoctuku OC,
OCHOBHBIE KOHIEIIIMH COBPEMEHHBIX
ONEPALMOHHBIX CUCTEM, OCHOBHBIE CPE/ICTBA,
[IPEIOCTaBIIIEMbIE COBPEMEHHBIMU OTIEPALIIOHHBIMU
CHUCTEMaMH MPUKJIAJHBIM IPOrpaMMaM JIjist
[peIIeHNs CUCTEMHBIX U M10JIb30BaTENIbCKUX 3a/1ad,
CTPYKTYPY COBPEMEHHBIX ONEPALMOHHBIX CUCTEM,
[PUHLIUIIBI pA0OThI KX OCHOBHBIX KOMIIOHEHTOB:
s]1pa, MEHEKepa aMsITH, IOJCUCTEMbI BBOJa-
BBIBOJIA, (DAiiJIOBOM CUCTEMBI YMEET: NCIIOIh30BaTh
CTaHJApPTHbIE MHCTPYMEHTBI COBPEMEHHBIX
OIEpPALIMOHHBIX CUCTEM IIPU PELICHUH
npakTudeckux 3amady, -[U-1, [TY] BeiOupars
OIEPALlMOHHYIO CUCTEMY U €€ IapaMeTPbl C yUETOM
TpeOOBaHUI K pa3BEPTHIBAHUIO U COMPOBOKIACHUIO
MOJIeJIe NCKYCCTBEHHOI'O MHTEIUIEKTa B Cpesie
SKCIUTyaTallly, UCIIONIb30BaTh CTaHAAPTHHIE
UHCTpYMEHTHI coBpeMeHHbIX OC npu pereHun
3a/1a4 mpoeccuoHaNbHON 1eATeIbHOCTH,
WCIIOJIB30BaTh UHTEP(EHCHI MPUKIIATHOTO
[IPOrpaMMUPOBAaHUS, IPEIOCTABIISIEMbIE
COBPEMEHHBIMH ONIEPALIMOHHBIMU CUCTEMAMHU,
YCTaHABIIMBATh U HACTPaUBaTh ONEPALIUOHHYIO
CUCTEMY, CO3/1aBaTh PUKJIAJHbIE IPOrPaMMBbl B
tepmuHax APl OC, ncnonb3oBaTh CTaHAAPTHBIE
UHTEP(EICH COBPEMEHHBIX OTEPAIIMOHHBIX CHCTEM
TSI peleHus 3a1a4 IpodecCuoHaIbHON

e TEIbHOCTU VIMeeT mpakTH4eCKui OMbIT: paboThI
C OCHOBHBIMHM KOMITOHEHTaMU COBPEMEHHBIX
OmepalroHHbIX cucteM, -[U-2, BY] peanuzanuu
CKPHUIITOB U HACTPOUKH ONEPALIUOHHON CUCTEMBI

JJI aBTOMATU3aly 3al1yCKa, MOHUTOPUHI'A U




YCTOMYMBON pabOTHI CEPBUCOB HCKYCCTBEHHOTO
WHTEJIJIEKTa B cpefe skcrutyatanun[ -3, I[TY]
WCTIOJIb30BaHUS CPEACTB MOHUTOPHHTA U
nmuargoctuky OC g a"Hainu3a cTaOMIBHOCTY U
MPOU3BOIUTEILHOCTU CEPBUCOB UCKYCCTBEHHOTO
WHTEIJIEKTa B CpeJie IKCILTyaTaluu, paboThl ¢
OCHOBHBIMU BuiamMu uHTepdeiicoB OC -
KoMaHIHBIM U API, co3ganus npukiagHbIX
nporpamm ¢ ucronabzoBanueM API Windows,
MCIIOJIb30BaHMs OCHOBHBIX BUAOB HHTEp(PeEiicoB
orepamonHoi cucreMbl Windows, co3nanus
KOMaHJIHBIX (paitioB, ncronp3oBanus API
OTIEPALIMOHHBIX CHCTEM IIPH pa3paboTKe
MPUKIIATHBIX IPOTPaMM JIJIsl pelIeHHs 3a/1a4
npodeccCHOHANBHON IeITeTbHOCTH

1.®.01 Tpek nHIYyCTpUATIBHOTO MapTHEPA

3naet: -[U-1, IIY] metoasl aHanu3a u yuera
HeonpeneaeHHocTH B monensax MU, -[U-1, I[TY]
0COOEHHOCTHU pactpeaeseHUs posiel MEeXKIY
Y4aCTHUKaMU IPOEKTHOM KOMaH bl B paMKax
KOJJIEKTUBHOM NMPOEKTHOU paboTsl B cepe NUU, -
[U-1, ITY] coBpeMeHHbIE TEXHOJIOTUH U
WHCTPYMEHTBI, IPUMEHSIEMbIE B UHAYCTPUU
nHpopMamoHHbIX TexHonoruit (I1T), Bkirouas
HOBBIE BEPCHUHU MOIMYJISIPHBIX SI3bIKOB
porpaMMUpPOBaHusl, OUOINOTEK U (PpeliMBOPKOB
YMmeer: -[U-2, 1V ] ucnionp30BaTh NpOJBUHYTHIE
METO/bl IOBBIIIEHHS YCTOMYUBOCTH MOJIENEH
AutoML, -[U-2, ITY] BbIsABIATh HEONPENEIEHHOCTD
B MaHHBIX U pexoMmeHaanusax UU, -[U-2, TTV]
YVYUTHIBATH YPOBEHB HU(PPOBOM IPaMOTHOCTH
cobecennuka B chpepe MU npu obcyxaeHnmn
cneunpuansix U-puckos, -[11-4, ITY]
OCYUIECTBIISITh HHTETPAIIIO TOTOBBIX MPOTPAMMHBIX
MOIyJNEi ¥ IOACUCTEM B OOIIYIO CHCTEMY
MCKYCCTBEHHOTO MHTEIUIEKTa, -[U-1, [TY] cTaBuTh
3a/1a4y pa3METKU JaHHBIX JJISI MAIIMHHOTO
00ydYeHHsI ¥ OIIEHUBATh KAY€CTBO PabOTHI
pa3MeTunkoB MiMeet npaktuyeckuil onsIT: -[M1-2,
[TY] ucnonp3oBanus 6a30BBIX METOJIOB 3aITUTHI OT
aTaK ¥ UCKaKEHUH TaHHBIX B 00JIACTH MAIIMHHOTO
obOyuenws, -[M1-2, [TY] moucka onTuManbHBIX
pELIECHUI C Y4ETOM UMEIOIINXCS JaHHBIX U
MporHo30B, -[1-2, I1Y] anantanun onucanus UU-
CHCTEMBI MO/ HYK/IbI CTeUKX0AepoB: oT HR-
crienManucTa Jo opucra, -[U-2, [1Y]
pa3BEPTHIBAHUS U COIIPOBOXKICHUS MOZIETIEN
MaIIMHHOTO 00y4eHHUsl B IPOAYKTUBHOM cpene, -[U-
2, I1YV] opranuzanum KpayacOpCUHra pa3MeTKH
TAaHHBIX JIJIS1 MAIIMHHOTO 00y4YeHUs

1.0.15 KomnproTepHble ceTH

3HaeT: MPUHLIUIIBI paOOTHI C CETEBBIM
000pyI0BaHNEM, TPUHLIUIIBI TOCTPOSHUS U
(YHKIIMOHUPOBAHHS KOMIIBIOTEPHBIX CETEH, METOIBI
1 TEXHOJIOTUH CETEBOI 0€30I1aCHOCTH, OOIIHe
XapaKTePUCTHKH KOMMYHHUKAITMOHHOTO
000py10BaHUs (KOHLIEHTPATOPbI, KOMMYTaTOPBI,

MapLIPyTH3aTOPhl), IPUHIIUIIBI OPTaHU3AINH,




TUTAHUPOBAHUS U JIOKYMEHTHPOBAHHUS
KOMITBIOTEPHBIX CETEH, MPUHIIUITBI KOMMYTAIIH B
LAN cetsx, npuHiuns! MmapupyTtusanuu B LAN u
'WAN ceTsix, OCHOBHBIE TPUHIIMIIBI TOCTPOECHUS U
(YHKIIMOHUPOBAHUS KOMIIBIOTEPHBIX CETEH,
CETEBYIO MOJIEIb B3aUMOJICHCTBUS OTKPBITHIX
cucteMm OSI, ceTeByr0 MOJIEIb CTEKA TPOTOKOJIOB
TCP/IP, mpoTokoi 6e30macHoO# nepeiaun JaHHbIX
https YMeeT: HacTpauBaTh ceTeBoe 000pyI0BaHHE
IUIsI OpraHU3alui KOMIIBIOTEPHBIX CETeH,
MPOEKTUPOBATH M HACTPAUBATh KOMITBIOTEPHBIC
cetu, obecrnieunBaTh OE30MACHOCTD U 3aIUTY CETEH,
[UTAHUPOBATH KOMITBIOTEPHYIO CETh HA OCHOBE
TpeOOBaHUI, IPEABABIAEMBIX K CETH, U
TEXHUYECKOM JOKYMEHTAIMH 000pyIOBaHuUS,
MJIAaHUPOBATH MOIU(PHUKAIINIO (PACIITUPECHHE)
KOMITBIOTEPHO CETH Ha OCHOBE PacTyLINX
TpeboBaHmil K cetH, -[-4, BY ] opranu3oBars
CETEBbIC B3aUMOJICHCTBHYS U TIepeady JaHHBIX B
pamMKax CO3JaHHsI CUCTEM HMCKYCCTBEHHOTO
UHTEIUIeKTa MiMeeT npakTH4eCKUil OIBIT:
KOH(UTYPUPOBAHUS CETEBOTO 000PYIOBAHUS 1
OpTraHU3aIH KOMITBIOTEPHBIX CETEH, MITAaHUPOBAHHUS
W OpTaHU3aluU, MOAU(PUKAIIUU U
TOKYMEHTUPOBAHUS KOMIIBIOTEPHOH CETH MaJIoro
npennpustus, -[1-4, BY] paboTsl ¢ 0CHOBHBIMH
CpEICTBAMHU M METOJIJaMH, HCIIOJIb3YEMBIMHU B
uanyctpuud UT nng nogaep:xkanus ceTeBon
UHPPACTPYKTYPHI TPOMBIIIEHHBIX CHCTEM
HCKYyCCTBEHHOTO MHTEJUIEKTa, HACTPOUKH U
koH(purypupoBanus VLAN u STP, Hactpoiiku u
KOH(UTYPUPOBAHUS CTATHUCCKON U JUHAMUYECKOM
MapIIpPyTU3AUHU, TPUMEHEHUS PA3TUIHBIX
MIPOTOKOJIOB JIJIsl IOMCKA HEUCIIPABHOCTEHN B
KOMITBIOTEPHBIX CETAX, HACTpOMKH MexaHu3ma NAT,
HacTporiku ACL criuckoB

1.0.10 ApxuTekTypa BIYUCIUTEIbHBIX CUCTEM

3uaet: -[M-1, BY] apxuTeKkTypbl BEIYUUCIUTEIbHBIX
CHCTEM, HEOOXOAMMBIX JJISl IPOSKTHPOBAHUS U
peann3aluy BbICOKOIIPOU3BOAUTEIBHBIX PELICHHUH B
cepe IPOMBIIUIEHHOTO BHEIPEHUS CUCTEM
HCKYCCTBEHHOT'O MHTEJUIEKTa, OCHOBHbBIE TIOHATHUS U
MIPUHLIUIIBI IOCTPOEHHUS BBIUUCIUTEIBHBIX CUCTEM
Ymeer: -[U-1, BY] nonGupare MHCTPYMEHTHI U
TEXHOJIOTHHU JJIsl PECYPCHOT0 00€CTIeUEeHHUsI CUCTEM
MCKYCCTBEHHOI'O MHTEJUIEKTA Pa3INuHbIX
MaciTaboB COIIaCHO TPEOOBAHUAM MPOEKTA,
QHAJIM3UPOBATh U BEIOUPATh MOIXOAIIEe
anmaparHoe oOecrieyeHue sl KOHKPETHOW 3a1a4uu
MMeeT npakTHYeCKUH ONBIT: MOHTAXa U HACTPOWKH
CEPBEPHOTO 00OPYIOBAHUS

1.0.22 MammHaHOE 00y4YeHHE

3naet: -[U-1, ITY] ocHOBHBIE METO/TBI
CTAaTUCTUYECKOTO MAIIUHHOTO o0yuenus, -[1-3, [1VY]
0a30BbIE METPUKH Ka4eCTBA OOyUCHHS O3 yUUTEsI
(silhouette score adjusted rand index), -[U-1, [TY]
KaTeropuu 3aJad aBTOMATUYECKOT0 MAIlIMHHOTO

oOyuenus, -[1-2, I1Y] pasnuyuHble apXUTEKTYpBbI




[PaHXUPOBAHHOTO MOUCKA (OTHO-/IBYX-
TpexcTaauiiHoe paHxupoBanue) Ymeert: -[U-1, ITVY]
MCII0JIb30BaTh MHCTPYMEHTHI OUUCTKHU JAHHBIX U
MIpEeIBAPUTEIBHON NOATOTOBKY JAHHBIX METOJAMU
MOHMKEHUS pa3MEPHOCTH U BU3yaJIU3alluu JJis
aHa/M3a JaHHbIX, -[-1, [1Y] ananu3zupoBarhb
creruQuKy 3212491 ¢ y4ETOM COBPEMEHHBIX
TPEHJI0B (HarmpuMep, Ucroib3oBanne AutoML miis
00pabOTKH OONBIIUX JaHHBIX, MHTETPAIHS C
MLOps), BeiOupaTh nogxonsme AutoML-
UHCTpYMeHTHI, -[1-2, ITY] BeiOHpars u
aalTUPOBATh ONTUMAJIbHBIA aJITOPUTM MAIIMHHOTO
o0yueHUs 7151 KOHKpeTHOU 3anaun, -[U-2, I1V]
MPUMEHSATH METOJIbI 0aiieCOBCKOM KJIACCU(UKAIINH U
aHcamOneBbie MeTo 6l MO (O3TTHHT, OyCTHHT,
CTIKUHT MOJIeTIeil), a TaKkKe MPOU3BOAHBIX OT HUX
(cmyyaiiHble jeca, TpaJIMeHTHBIN OyCTHHT Ha
nepeBbsx), -[U-1, [TY] npoBoauTh 0JHOMEPHBIN 1
MHOTOMEPHBIN aHAJU3 MPU3HAKOB, B TOM YUCIIE C
WCIIOJIB30BaHUEM CpelicTB Buzyanuzanuu[ -4, [TY]
MPUMEHSTh CTaHJIAPTHBIE METO/IbI 0TOOpa
MPU3HAKOB U BHIOMPATh ONTUMAJIBHOE
MMOJIMHOKECTBO NIPU3HAKOB MIMeeT mpakTHueCKHil
onbIT: -[1-1, [TY] anexBaTHOTO BRIOOPA METOIOB
CTAaTHUCTUYECKOTO MAIIMHHOTO 00yUYeHUs C YIETOM
0COOCHHOCTEH aHHBIX U 33134, -[U-3, [TY]
MCII0JIb30BaHUS TOTOBBIX HHCTPYMEHTOB JJIs1 OLIEHKH
KauecTBa KJIaCTEpU3aINK U APYyTUX Mojaenei 0e3
yuurens, -[1-3, [1Y] TectupoBanus moaeneit nepen
pa3BepThIBAHUEM, OLICHKH Ka4eCTBa MOJIeen
MaIIMHHOTO 00y4deHus, -[U-2, [TY] ucnons3oBanus
WHCTPYMEHTOB OLIEHKH KauyeCTBa MOJAEIIEH
PaHXUPOBAHUS M CPABHEHUS PAHXKUPYIOIINX
MoJIeTIel MeX Iy COOO0M; MPUMEHEHHSI METOIOB
oOyueHus THIa pairwise u listwise; uCroab30BaHUs
Pa3IMYHBIX APXUTEKTYP PAHKUPOBAHHOTO MOUCKA
(omHO-IBYyX-TpeXCTaIuiiHOE paHXxupoBaHue), -[1-3,
[1Y] ucnonp30BaHUsI METOJIOB MOHMKEHUS
Pa3MepHOCTH U TOA00pa ONTUMATBFHOU
pa3MEpHOCTH B 3aBUCHMOCTH OT HEOOXOAUMOM 101n
00bSICHEHHOHN TUCTIEPCUH

1.0.23 Web-niporpaMMupoBaHue ISl CUCTEM
MCKYCCTBEHHOTO MHTEJIJICKTA

3HaeT: -[-1, ITY] ocHOBHBIE OMOIUOTEKH IS
BBITIOJTHEHUS OOJIBIIMHCTBA PYTUHHBIX 3a71a4 B
KPYIIHBIX IPOEKTaxX: BBOJ-BBIBOJI, CEPBEPHOE
nporpammupoBanue (FastAPI, Flask, Django REST
Framework), -[1-2, ITY] TeopeTndeckrue 0CHOBBI
Web-TeXHOJIOTHif; OCHOBHBIE KOHLICTIIIUU U
QITOPUTMBI MAIIIMHHOTO OOYYEeHUS U
MCKYCCTBEHHOT'O MHTEJUIEKTa IPUMEHUTENBHO K
web-TpoeKTaM, KIIMEHT-CEPBEPHYIO apXUTEKTYPY
BEO-NPUIIOKEHUH, CEpPBEPHBIE S3BIKU
nporpaMMupoBaHus U ¢ppeiimBopku Ymeer: -[U-1,
[1Y] npuMeHsTh MHOTOIIOTOYHOCTH (MOMYJTb
threading)[U-2, ITY] ucnons3oBare Python mis
[perIeHns BCIIOMOraTeIbHbIX 3a/1a4 B pa3paboTKe:

MAPCUHI" JAHHbIX, OYMCTKA JAHHBIX, UHTCTpAalus C




paznuuHbiMu cuctemamu (API), cepBepnas noruka
npuioxenus, -[M-1, [TY] npumeHaTs cTaHgapTHBIE
QITOPUTMBI MAIIMHHOTO 00y4YeHHS B Cpezie BeO-
MPIIOKECHHH, POEKTUPOBATh HHTEP(DEHC 1
UHPPACTPYKTYpPY BEO-NIPHIIOKEHUN C yIETOM
cHeu(pUKA CUCTEM UCKYCCTBEHHOTO MHTEIIJIEKTa
Nmeet npaktuueckuid onsiT: -[U-1, [TY] yuactus B
pa3paboTKe cepBEPHBIX MPUIOKEHUN U X
nonnepxke[ -3, ITY] ocymectenenus
TECTUPOBAHUS PELICHUI C UCMIOIB30BaHUEM
WHCTPYMEHTOB JJIs1 aBTOMaTU3UpPOBaHHOIO,
Harpy3ouHoro, A/B rectupoBanus, -[U-2, [TY]
[IPOEKTUPOBAHNUS U pealIn3allii CTPYKTYPbl KIIMEHT-
CEpBEPHBIX MPUIIOKEHHH, CO3aHUS
MHOTO(YHKIMOHATBHBIX BEO-NIPUIOKEHUIH ¢
PIIEMEHTaMU UCKYCCTBEHHOTO MHTEJIEKTA

4. O0bém 1 BUABI YUeOHOI padOTHI

OO6mmas Tpy10eMKOCTh JUCIHUIUIMHBI cocTaBisgeT 3 3.e., 108 4., 54,25 4.

KOHTAKTHOUW pabOThI

Pacrnipenenenue mo cemectpam
N Bcero B Jacax
Bun yuebuoid padots: 4acoB Howmep cemectpa
6

OO61mas Tpya0€MKOCTh AUCIIUTIITMHBI 108 108

AyoumopHhvie 3auamusi: 48 48
Jlexumu (JI) 32 32
[IpakTrdeckue 3aHATHS, CEMUHAPHI U (W) IPYTHE BUIBI

ayauTopHbIX 3aHaTuil (I13) 16 16
JIabopatopusbie padotsI (JIP) 0 0

Camocmosmenvras paboma (CPC) 53,75 53,75
[ToaroroBka k 3a4eTy 10,75 10.75
CTyﬂqueCKfIﬁ HaquHI?I"ceMI/IHap "Bonpinue maHHbIC U 43 43

VICKYCCTBEHHbII HHTEIICKT

KoHCynbranyum v npoMeKyTouHasi aTTeCcTalus 6,25 6,25

Bua konTposs (3adet, qud.3a4ueT, IK3aMeH ) - 3a4eT

5. ConeprkaHue TUCHMIIIMHBI

O0beM ayIUTOPHBIX 3aHITHH MO BUJIaM B
pa;;(_)ena HanmenoBanue pasienoB AUCIUTUIMHBI gacax
Bcero JI I13 JIP
1 BeeneHnue B Ooblne JaHHBIE 6 2 4 0
2 |ApXUTEKTYypBI CHCTEM 00paOOTKH OOJBIINX JAHHBIX 2 2 0 0
3 XpaHeHue, ynpaBlIeHHe U 00padoTKa OOIBIINX 14 10 4 0
TAHHBIX
4 |AHanu3 U BU3yanu3anus OOJIBIINUX TaHHBIX 10 6 4 0
5 |MamuHHOe 00ydeHHe U OOJbIITNe JaHHBIC 8 4 4 0
6  |O6paboTKa MOTOKOBBIX TAHHBIX 6 6 0 0




be30nacHOCTh U ATUKA PabOTHI C OOJIBIIUMHU

7 2 2 0 0
TaHHBIMU
5.1. Jlekuuu
Ne Ne Koa-
nexuuulpasena HaunmeHoBaHue WIH KpaTKOe COlepKaHUE JEKIIMOHHOTO 3aHATHUS BO
4acoB
1 1 Benenne B 6onbime gannbie. [loasTre 60mbIMX HaHHBIX. CTOUHMKH OOIBIINX )
naHHbIX. [Ipo06iaemMbr 00pabOTKH OOJBITUX JTAHHBIX.
ApPXUTEKTYpPbI CUCTEM 00paOOTKH OONBIINX JaHHBIX. TpaguIlMOHHBIC
2 2 |apXHUTEKTYpPHI VS. apXUTEKTYphl OOJNBIINX NaHHBIX. [[pUHIMIIBI pacTipeienéHHBIX 2
cuctem. Hadoop u ero sxocuctema.
XpaHeHUe U yrpaBiieHHe OONBITNMH JaHHBIMUA. CTPYKTYpUPOBaHHEIE U
3 3 |[HeCTpyKTypHpOBaHHBIE JaHHBIE. XpaHEHHUE CTPYKTYPUPOBAHHBIX JaHHBIX. 2
Xpanunuia nanaeix (Data Warehousing).
XpaHeHHe HECTPYKTYpPUPOBAHHBIX JaHHBIX, 03epa JaHHbIX (DatalLake).
4 3 |Apxurektypa Datalake. OcHOBHBIE peumyliecTBa Ucnonb3oBaHus Datalake. 2
Cpasnaenue Datal.ake n Data Warehouse.
5 3 O0paboTka OONBIIKUX NaHHBIX. [lapagurMbel 00paOOTKK JTaHHBIX: TAKETHAS U )
MOTOKOBASI.
6 3 MeTopI ¥ TEXHOJOTHUN TTaKeTHOM 00paboTku maHHbIX (MapReduce, Apache 5
Spark).
7 3 |ETL-nmpouecchl 1 HHCTPYMEHTBI. 2
2 4 AHanu3 ¥ BU3yalu3alus JaHHBIX. MeTo/bl aHanu3a O0IbIINX TaHHBIX. )
Brimonnennst SQL-3ampocoB Ha 6onbinx o0beMax naHHbIX (Presto).
9 4  |Anamu3 nansbix B Datalake (Apache Hive). 2
10 4 |UuctpymenTsl 1uig Buzyanu3saimu ganueix (Tableau, Power BI). 2
MarmuHHoe o0yueHue u Oonbiine AanHble. [[puMeHeHne MalMHHOTO 00y4eHuUs
11 S |ms aHanm3a OOJBIMMX JAaHHBIX. BHOIMOTEKN M HHCTPYMEHTHI JIJIS aHAIN3a JaHHBIX| 2
(scikit-learn, TensorFlow).
12 5  |AaropuT™mbl MacmITabOHPyEeMOro MAITMHHOTO 00yYeHHUSI. 2
O0paboTka MOTOKOBBIX JaHHBIX. OMpeneseHne U MpUMephl MOTOKOBBIX JaHHBIX,
13 6 npo0IeMbl 00pabOTKH MOTOKOBBIX JIAHHBIX. APXUTEKTypa CHCTEMBI YIIPaBICHHS )
MOTOKaMU JaHHBIX (Stream Processing Systems), mpuMepbl MOMYJISPHBIX CUCTEM
(Apache Kafka, Apache Flink, Apache Storm).
14 6 MeTo/bl ¥ aJrOpUTMbI 00pabOTKH MOTOKOBBIX JaHHBIX. [lomyueHue )
penpe3eHTaTUBHON BHIOOPKH. DUITBTpaIis TOTOKOB.
15 6 ([Iogcuer pa3nu4HBIX JIEMEHTOB B ITOTOKE, anroputM dnaxone-MapreHa. 2
be3zonacHOCTh U 3THKA pabOTHI ¢ OONMBITUMHU JaHHBIMH. 3aIIUTa JAHHBIX U
16 7  |koH(HUIEHIIUATHHOCTU. ITUUYECKHUE ACTIEKTH 00PaOOTKH TaHHBIX. 2
3akoHOMaTeNbCTBO B 001acTu 6onbimx gaHHeX (GDPR u gp.).
5.2. HpaKanecmle 3aHATHUHA, CCMUHAPbI
No Ne Koxn-Bo
sansua|pasnena HanmeHoBaHue WM KpaTKoe co/iepKaHue MPaKTUYeCKOro 3aHATHs, CEMUHapa 4ACOR
1 1  |[[IpenoOpaboTka TEKCTOBBIX JaHHBIX 4
2 3 [Pabora c Apache Spark 4
3 4 |Co3naHue BU3yalnu3aluid JaHHBIX 4
4 5  |[locTpoeHne MOAEIH MAIIMHHOTO O0yUeHUs 4




5.3. JIaboparopHbie padoThI

He npenycmorpensl

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonaenane CPC

TTonsun CPC

Crincok nureparypsl (¢ yKa3aHUEM
pas3zenos, iaB, CTPaHUIl) / cChUIKA Ha

peCcypc

CemecTp

Koi-
BO
JacoB

IloaroTroBka K 3a4UCTy

OcHoBHas nuTeparypa. JlononHuTenbHas
muTeparypa.

10,75

CryneH4eckuil Hay4HbI CEMUHAP
"Bonbiine faHHBIE U HCKYCCTBEHHBIN
MHTEJUIEKT"

1. Yazdani, S., Singh, A., Saxena, N. et al.
Generative Al in depth: A survey of recent
advances, model variants, and real-world
applications. J Big Data 12, 230 (2025).
https://doi.org/10.1186/s40537-025-01247-x
2. Abdalla, H.B. A brief survey on big data:
technologies, terminologies and data-
intensive applications. J Big Data 9, 107
(2022). https://doi.org/10.1186/s40537-022-
00659-3 3. Saeed, N., Ashour, M. &
Mashaly, M. Comprehensive review of
federated learning challenges: a data
preparation viewpoint. J Big Data 12, 153
(2025). https://doi.org/10.1186/s40537-025-
01195-6
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6. (I)OHI[ OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECT0 KOHTPOJA YCIIEBA€EMOCTH,

MPOMEKYTOYHOI aTTecTaluu

KonTponb kauecTBa 0CBOCHUS 00pa30BaTEIbHOM MPOrpaMMbl OCYIIECTBIISECTCS B
cootBercTBHH ¢ [Tonokennem o 6aTbHO-PEUTUHTOBOW CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JESITEIIbHOCTH 00yJarOIITIXCS.

6.1. KouTposabHusie meponpusitusa (KM)

Yuu-
Ha3zBanue THIBA
Ne | Ce- Bun Makc.
KOHTpoJibHOro  (Bec [Topsinox HauKcneHus: 6amIoB -
KM|mecTp| KkoHTpos 6amn
MEPONPUATHS eTcs
B [1IA
Tect conepxut Tpu 3ananusd. Kax bl
[paBUJIbHBIN OTBET oLleHUBaeTcs 1
oamoM. [IpomomKUTeTHOCTh
TECTUPOBAHUSA 5 MUH.
. . 3 Oajuta: 1aHbl BEpHBIE OTBETHI HAa BCE
Tekymunit KoHTposbHBIH
1 6 1 3 [BompoCHI TeCTA. 3a4eT
KOHTPOJIb onpoc 1
2 Oajuia: JaHbl BEPHbIE OTBETHI Ha 2
BOIIPOCA TECTA.
1 Gan: naH BepHBIN OTBET Ha 1 Bompoc
TeCTa.
0 6aoB: BEpPHBIE OTBETHI OTCYTCTBYIOT
2 6 Texymmii KoHTpoJIbHBIH 1 3 [Tect conepxut Tpu 3ananus. Kaxaeii  [3ader




KOHTPOJIb

onpoc 2

[paBUJILHBIN OTBET OIleHUBaeTcs 1
6amioM. [IpoomKUTensHOCTh
TECTUPOBAHUS S5 MUH.

3 Ganna: JaHbI BEpHbIE OTBETHI Ha BCE
BOIIPOCHI TECTA.

2 Gana: JaHbl BEpHBIE OTBETHI Ha 2
BOITpOCA TECTA.

1 Gami: maH BEepHBIN OTBET Ha 1 Bompoc
TecTa.

0 6anoB: BEpHbIE OTBETHI OTCYTCTBYIOT

Texymmii
KOHTPOJIb

KoHTponbHbIit
omnpoc 3

Tect cogepxut Tpu 3ananus. Kaxpii
MPaBUIILHBIN OTBET OIleHUBaeTCs |
6atom. [IpomoKUTETEHOCTh
TECTUPOBAHUS 5 MUH.

3 Gana: JaHbI BEpHbIE OTBETHI Ha BCE
BOIIPOCHI TECTA.

2 Ganna: JaHbl BEpPHBIE OTBETHI HA 2
BOIIPOCA TECTA.

1 Gant: gaH BepHBIN OTBET Ha 1 Bompoc
TecTa.

0 6anoB: BEpHbIE OTBETHI OTCYTCTBYIOT

3a4CT

Texymmii
KOHTPOJIIb

KonTponbHslii
onpoc 4

Tect cogepxut Tpu 3ananus. Kaxpii
MPaBUIIbHBIN OTBET OlleHUBaeTcs 1
6aytom. [IponoKUTETEHOCTh
TECTUPOBAHUS 5 MUH.

3 Gasuta: 1aHbl BEpHBIE OTBETHI HAa BCE
BOTIPOCHI TECTA.

2 Oaina: JaHbl BEpHBIE OTBETHI HA 2
BOIpOCa TECTA.

1 Gant: naH BepHBIN OTBET Ha 1 Bompoc
TecTa.

0 6anyoB: BEpHbIE OTBETHI OTCYTCTBYIOT

3a4CT

Texkymmii
KOHTPOJIb

KoHTponbHbIit
omnpoc 5

Tect cogepxut Tpu 3ananus. Kaxpii
[paBUJIbHBIN OTBET oLleHUBaeTcs 1
oamoM. [IpomomKUTeTEHOCTh
TECTUPOBAHUSA 5 MUH.

3 Gana: JaHbI BEpHbIE OTBETHI HA BCE
BOIIPOCHI TECTA.

2 Oajuia: JaHbl BEPHbIE OTBETHI Ha 2
BOIIPOCA TECTA.

1 Ganut: naH BepHBIN OTBET Ha 1 Bompoc
TecTa.

0 6anyoB: BEpPHbIE OTBETHI OTCYTCTBYIOT

3a4CT

Texkymmii
KOHTPOJIb

KoHTposnbHbIi
ompoc 6

Tect cogepxut Tpu 3a1anus. Kax b
MPaBWIbHBIN OTBET OlIEHUBaeTCA 1
6amtoM. IIponomKuTensHOCTh
TECTUPOBAHUS 5 MUH.

3 Ganta: qaHbl BEpHBIE OTBETHI HA BCE
BOIPOCHI TECTA.

2 GaJa: JaHbI BEpHBIE OTBETHI HA 2
BOIpOCa TECTA.

1 Gamn: maH BepHbI OTBET Ha 1 Bompoc
TecTa.

0 6asIoB: BEpHBIE OTBETHI OTCYTCTBYIOT

3a4YCT]

Texkymmii

KoHTposIbHBIM

TecT conepxut Tpu 3ananus. Kaxprit

3a4CT




KOHTPOJIb

onpoc 7

[paBUJILHBIN OTBET OIleHUBaeTcs 1
6amioM. [IpoomKUTensHOCTh
TECTUPOBAHUS S5 MUH.

3 Ganna: JaHbI BEpHbIE OTBETHI Ha BCE
BOIIPOCHI TECTA.

2 Gana: JaHbl BEpHBIE OTBETHI Ha 2
BOITpOCA TECTA.

1 Gami: maH BEepHBIN OTBET Ha 1 Bompoc
TecTa.

0 6anoB: BEpHbIE OTBETHI OTCYTCTBYIOT

JlaGoparopHas]
pabora

IIpakTueckoe
3aganue 1

5 6amnos: [lomHas peanuzanus, aHaIN3
PE3YIBTATOB, OTBETHI HA KOHTPOJILHBIE
BOITPOCHI.

3-4 6amna: Peanu3zanus 6e3 aHanu3a uin
IMPOIMYIICHBI OTBETHI HA KOHTPOJIbHBIC
BOIIPOCHI.

0-2 6ayna: He BBITIOJIHEHBI KITFOYEBBIE
3a/1auu.

3a4CT

JlaGoparopHas
pabota

[IpakTnueckoe
3agaHue 2

5 6amnos: [lonHas peanu3zanus, aHaIu3
[pe3yJIbTAaTOB, OTBETHI HA KOHTPOJIbHBIE
BOIIPOCHI.

3-4 6anna: Peanu3anus 0e3 aHanu3a Uin
[IPOITYLIEHBI OTBETHI HA KOHTPOJIbHBIE
BOITPOCHI.

0-2 6amna: He BBIMOHEHEI KIIFOYEBBIE
3aJ1a4H.

3a4CT

10

JlaGopaTopHas
pabora

[IpakTuyeckoe
3aaHue 3

5 6amnos: [lonnas peanu3zanusi, aHanu3
[PE3YJIBTAaTOB, OTBETHI HA KOHTPOJIbHBIE
BOIPOCHI.

3-4 6asuta: Peanusanus Oe3 aHain3a Win
[POITYIIIEHBI OTBETH HA KOHTPOJILHBIC
BOITPOCHI.

0-2 6anna: He BIIOIHEHBI KITIOYEBEIC
3aa4H.

3a4CT

11

JlaboparopHas
pabora

IIpakTueckoe
3aganue 4

5 6amnos: [lomHas peanuzanus, aHaIN3
pe?;y.HLTaTOB, OTBCTHI Ha KOHTpOHLHBIe
BOITPOCHI.

3-4 6anna: Peanuzarmus 0e3 aHaau3a WK
MPOITYIIIEHBI OTBETHI HA KOHTPOJIbHBIE
BOIPOCHI.

0-2 6amna: He BBIMOJTHEHEI KIIFOUEBHIE
3aa4H.

3aUCT

12

[Tpome-
JKyTOUHAst
arTecranus

HToroswii TecT

21

TecT conepxut 21 paBHO3HA4YHBIN BOIIPOC

1 paccunTaH Ha 45 muH. KonmmuectBo
0aJuI0B paBHO KOJIMYECTBY NMPaBUIIBHBIX
OTBETOB HA BOIIPOCHI TECTA.

3a4CT

13

bonyc

Yuactue B
CTY/ICHUYE€CKOM
HAayYHOM CEMUHape
"BospIre JaHHEIE
U UCKYCCTBEHHBIN
WHTEIUIEKT"

15

3a BBICTYIINICHUC C DOKJIAAOM HAYUCIIACTCA

10 6amoB.
3a yyacTue B ceMUHape Hauucisiercs 1
oaJ.

3a4CT

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLIEHUBAHUS



Bung
MPOMEKYTOUHON [Ipouenypa npoBenenus
aTTecTaluu

Kpurepun
OLIEHUBaHUS

OreHka 3a AMCUUIUIMHY (POPMHUPYETCS Ha OCHOBE MOJTyYEHHBIX
OILICHOK 33 KOHTPOJIbHO-PEHUTHUHIOBbIE MEPONPUATHS TEKYILIETO
KOHTPOJIS CJIEAYIOIIUM 00pa3oM: ¢ 3auTeHo: Bennuuna petunra
oOyuaromerocst mo naucuuruinae 60...100 %. « He 3auteHo:
Benunuuna peittunra oOyuaromnerocs no gucuuruivge 0...59 %. (B cooTBeTcTBHU C

3a4er [IpomexyTouHas arTecTanusi IpOBOJUTCS B popMe TeCTUpOBaHHUSL. [i1l. 2.5, 2.6
TectupoBanue npoBoautcs B cucteme edu.susu.ru. Tect cogepxxuTt|[lonoxenust
21 Bompoc. Ha Beimonnenue tecra gaercs 45 MuHyT. B aTOM
clly4ae OLIEHKaA 3a JUCLUUIUIMHY PaCCUUTHIBAETCS HA OCHOBE
MOJTyYEHHBIX OLIEHOK 32 KOHTPOJIbHO-PEUTUHIOBbIE MEPOTIPUSATHUS
TEKYILIET0 KOHTPOJISl U IPOMEXYTOUHOM aTTECTAIIH.

6.3. ITacnopt oHaa OLIEHOYHBIX CPEACTB

Kommnerennun Pesynbrarsl 00yueHus

YMmeer: - [U-1, I1Y] ncnons30BaTh SI3bIKH MPOTPAMMHUPOBAHUS U
uHTepdeiich U1t B3auMoeiicTus ¢ big-data-ruiatpopmamu

[1K-1

HmeeT npaktudeckuit onbIT: - [U-1, I1Y] ananuza u 06paboTku
T1IK-1 OOJIBIIINX MACCUBOB JAHHBIX C IIOMOIIIBIO CTaHAapTHBIX + HAHA A
MHCTPYMEHTAJIBHBIX CPEJICTB

3Haet: - [U-1, ITY] npuntunel mogenn MapReduce s

[1K-5 .
napaiyIeIbHON 00pa0OTKH OOJBIINX TAHHBIX

'Ymeert: - [U-1, [1Y] opranu3oBbIBaTh pacipeeieHHOe
[1K-5 XPaHWINILE U TTapaJUIeIbHyI0 00paboTKy Ha 0a3e COBPEMEHHBIX + +
texnonoruii (Hadoop, Spark) 6onpimmx naHHBIX

VmeeT npaktudeckuii onbIT: - [W-2, ITY] Pa3paboTku u oTnaaku
[1K-5 MIPUKJIAJHBIX peleHnii ¢ anementamMu MU ¢ nmpumeHneHnem + +H
Pa3IUYHBIX TEXHOJIOTUH 00pabOTKH TaHHBIX

Tumnossie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MEPOIIPHUATHIO HAXOAATCS B
IMPUIIOKCHUAX.

7. YueOHO-MeToAMYeCcKOe 1 HH(OPMAIIMOHHOE O0ecriedeHUue TUCIMIIIMHBI

IleuaTHasi y4eOHO-MeTOANYECKAS JTOKYMEHTAIUS
@) OCHOBHAs TUumMepamypa:
He npenycmorpena

0) OononHumMeNbHA IUMepamypa:
He npenycmorpena

8) omeuecmeenHvle U 3apyOedHCHble HCYPHANbL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
1.  BectHuk KOxHO-YpanbCcKoro rocyiapCcTBEHHOTO YHUBEPCUTETA.
Cepusi: BeruncnurensHas MmareMatrka u nuadopmaruka / FOx.-Ypai. roc. yH-T;
OYpI'V. - Yenabunck : U3narenscto FOYpI'Y, 2012-. -. URL:
http://vestnik.susu.ac.ru/

2) MemoouuecKkue YKazaHus 0is Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL.



1.

bytakos, H. A. O6paboTtka 6onbiux gaHHbIX ¢ Apache Spark :
yduebHo-MeToandeckoe nocooue / H. A. byrakos, M. B. Ilerpog, /I. HaconoB. —
Cankr-IlerepOypr : HUY UTMO, 2019. — 50 ¢. — TekcT : anexTponHbiii // JlaHs :

AIIEKTPOHHO-OMOIMOTEUHAsS CUCTEMA.

U3 HUX: yuebHO-Memoouueckoe obecneuerue camocmoamenbHol pabomol cmyoeHma:
BbytakoB, H. A. O6pabotka 60nbmux nanueix ¢ Apache Spark :
yuebHo-MeToanueckoe nocooue / H. A. byrakos, M. B. Ilerpos, /I. Haconos. —
Cankr-IlerepOypr : HUY UTMO, 2019. — 50 c. — TexkcT : anexTpoHHbli // JlaHs :
ANEKTPOHHO-OUOIMOTEUHAs CUCTEMA.

1.

DJIeKTPOHHAsI Y4eOHO-MeTOoAnYeCKAasl IOKYMeHTaI[Us

HaumenoBanue
No Bz peeypeas bubnuorpaduueckoe onrcanue
JTUTEPaTyphl AIIEKTPOHHOM
bopme
CHCTEeMbI HCKYCCTBEHHOTO HHTEIIICKTA M OOJIBIIIHE JTAHHBIC.
SEC Paznen «bonpiiue nanneiey : yuebHoe mocodue / A. A.
1 OcHoBHas 3IATENBCTE] [Tapamonos, U. A. IOpuenxos, b. A. Kpeineuxuii, 1. B. Ecumnos.
nuTeparypa ams — Mocksa : PTY MUP3A, 2025. — 147 c. — ISBN 978-5-
7339-2499-1. — TexkcT : 21eKTpoHHBIN // JIaHb : AIIEKTPOHHO-
6ubnmoreunas cuctema. https://e.lanbook.com/book/493550
FOpe, JI. Ananu3 6onpimx HabopoB aanHeIx / JI. FOpe, P.
SEC Anann, 1. Y. Ixebdpu ; nepeBon ¢ anruiickoro A. A.
) OcHoBHas M3aTeNLCTE] CnunknH. — Mocksa : JIMK Ilpecc, 2016. — 498 c. — ISBN
nuTeparypa Tams 978-5-97060-190-7. — TekcT : anexkTpoHHbIN // JIaHb :
DIIEKTPOHHO-OMOINOTEYHAs cCUCTEMA.
https://e.lanbook.com/book/93571
MaxkkuaHaY, Y. Python u ananus nanueix / Y. MakkuHHH ;
SbC nepeBoj ¢ aHmuickoro A. A. CauHKUHA. — 2-0€ U3/., UCTIP. U
3 fﬁ;oiimzﬂmaﬂ W3/1aTeIbCTBA nor. — Mockaa : JIMK Ipecc, 2020. — 540 ¢. — ISBN 978-5-
patyp Jlanb 97060-590-5. — TekcT : 3nMeKTpOoHHBIH // JIaHb : SJEKTPOHHO-
oubnmuoTeunas cucrema. https://e.lanbook.com/book/131721

HCpC‘IGHB HCIIOJIB3YCMOT'O IIPOIrpaMMHOIO oOecreUeHMS:

1. Microsoft-Office(6eccpouno)
2. -Python(6eccpouno)

[Tepedenp ncmonb3yeMbIx MpoheCCHOHABEHBIX 0a3 TaHHBIX U WH(POPMAITMOHHBIX
CIIPABOYHBIX CHUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOe o0ecriedeHue I CIUIIUHbI

OcHoOBHOE O60py,[[OBaHI/Ie, CTCHbI, MAKCTbI, KOMIIbXOTCpHAA TCXHHUKA,

o Ne
Bun 3anaruit ay IPEIyCTaHOBIEHHOE IPOTpaMMHOE 00ecTIedeHHE, UCTIOIb3yEMOE IS
i pa3IMYHBIX BUJOB 3aHATHI
484
Jlexunn 3) [IpoekTop, KOMITBIOTED
JlaGoparopubie |110 [KoMmbloTepHBIH KIace




3aHATUA

(3r)

DK3aMeH

110
Gr)

KomnbroTepHbIil Ki1acc




