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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-10 [BD-4] Cnocoben npuMeHATh pa3nuuHble [00paboTKy Ha 6a3e COBPEMEHHBIX TEXHOIOTUN
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

[lepeueHs npeAnIecTBYIOMNX AUCHUIUINH, [lepeueHs nociaenyOMMX AUCIUILINH,
BUJIOB paboT yueOHOro MniaHa BUJIOB paboOT
1.0.23 Web-niporpaMMupoBaHue ISl CUCTEM 1.0.38 ba3bl nanabix NoSQL,
HCKYCCTBEHHOT'O MHTEIIJIEKTA, 1.0.35 OcHOBBI pacTpeieIeHHBIX 1 00JIaUHBIX
1.0.24 OcnoBsl DevOps, BLIUMCIICHHI,
1.0.12 OnepanrioHHbIE CUCTEMBI, [Ipon3BoACTBEHHAs ITPaKTHKa (HayYyHO-
1.0.10 ApXUTEKTypa BBIYUCIUTEIbHBIX CUCTEM, nccrenoBareabckas pabora) (7 cemectp)




1.®.01 Tpexk unAyCTpHAIBHOTO NApTHEPA,
1.0.22 MammHHO€E 00y4eHHeE,
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

1.0.10 ApxuTekTypa BbIYUCIUTEIbHBIX CUCTEM

3HAET: OCHOBHBIC MMOHATUS U IPUHITUTIBI
MOCTPOCHUS BBIUUCIUTEIBHBIX cUCTEM, -[M-1, BY ]
APXUTEKTYPBI BBIYUCITUTEIBHBIX CUCTEM,
HEOOXOAMMBIX JIJISl POSKTUPOBAHUS U PeaTH3AIUN
BBICOKOIIPOM3BOIMTEIIBHBIX pelieHui B cepe
[IPOMBIIIEHHOTO BHEJPEHUS CUCTEM
MCKYCCTBEHHOTO MHTEJUICKTa YMEET: aHaJTU3UPOBaATh
U BBIOMPATh MOAXOsIIEe anmnapaTHoe obecrneueHne
111 KOHKpEeTHOU 3anaun, -[U-1, BY | monbupars
WHCTPYMEHTBI U TEXHOJIOTHH JJIs1 PECYPCHOTO
00€eCTICUeHUs CUCTEM MCKYCCTBEHHOTO HHTEIIJIEKTA
pa3IMYHBIX MAcIITa0OB COMTACHO TPEOOBAHUAM
npoekra FMiMeeT NpakTUYeCKHU OTbIT: MOHTAaXa 1
HACTPONKHU CEPBEPHOTO 000PYIOBAHUS

1.0.23 Web-niporpammupoBaHue Ijisi CHCTEM
HCKYCCTBCHHOI'O MHTCIIJICKTA

3uaert: -[M1-2, [1Y] TeopeTuueckre 0CHOBBI web-
TEXHOJIOTHIi; OCHOBHBIE KOHLIEIIIIUU U aJITOPUTMBI
MAIIMHHOTO 00yYeHHUsI U NUCKYCCTBEHHOTO
WHTEJIJIEKTA IPUMEHUTENBHO K Web-IIpoeKTaMm,
KITUEHT-CEPBEPHYIO apXUTEKTYPy BEO-TIPUIOKECHHIA,
CEPBEPHBIE SI3BIKA POTPAMMHUPOBAHUS U
dpeiimBopku, -[U-1, ITY] ocHOBHBIE OUOIHOTEKH
TUTs1 BBITTOJTHEHHS OOJIBIITMHCTBA PYTUHHBIX 337124 B
KPYIHBIX TPOEKTaxX: BBOJ-BBIBOJI, CEPBEPHOE
nporpammupoBanue (FastAPI, Flask, Django REST
Framework) Ymeer: -[U-1, I1V] npumeHsTh
CTaHJAPTHBIE AJITOPUTMBI MAITMHHOTO OOY4YEHUS B
cpelne BeO-TIPUIIOKEHUI, IPOSKTHUPOBATh HHTEepdeiic
1 MH)PACTPYKTYPY BEO-IIPUIIOKEHHH C YIETOM
creupuKd CUCTEM UCKYCCTBEHHOTO WHTEIJICKTA, -
[U-1, ITY] npumMeHATh MHOTOIIOTOYHOCTH (MOYJIb
threading)[M1-2, ITY] ucnons3oBars Python ms
[pelIeHts BCIIOMOraTebHbIX 3a/1a4 B pa3paboTKe:
MapCHUHT TaHHBIX, OYUCTKA JAHHBIX, MHTETPAIUS C
paznuuHbiMU cucteMaMmu (API), cepBepHas oruka
npuioxkeHus MiMeeT npaktuueckuit onsit: -[U-2,
[1Y] npoexTupoBaHus U peaau3anuu CTPYKTypbl
KITUEHT-CEPBEPHBIX MPUIOKEHUH, CO3TaHUS
MHOTO(YHKIIMOHATBHBIX BEO-IIPUIIOKEHUH C
QJIEeMEHTaMU UCKYCCTBEHHOTO MHTeJIeKTa, -[U-1,
[1Y] yuactust B pa3paboTke cepBEepHBIX
MpuIokeHui u ux noanepxke[ -3, I1Y]
OCYLIECTBIICHUS TECTUPOBAHUS PELICHUI ¢
MCIIOJIb30BaHHEM UHCTPYMEHTOB IS
AQBTOMATH3UPOBAHHOTO, HArpy304HOTO, A/B
TE€CTUPOBAHUS

1.®0.01 Tpek uHIyCTpUAIBHOTO MapTHEPA

3naet: -[U-1, I1Y] coBpeMeHHbIE TEXHOJOTUHU U




WHCTPYMEHTHI, IPUMEHSIEMBIC B UHIYCTPHH
nHdopmaroHHbIX TexHonoruit (I1T), Brkmrouas
HOBBIE BEPCHUH MOMYJSPHBIX S3BIKOB
MporpaMMHUpOBaHUs, OUOIHOTEK U (PPEHMBOPKOB, -
[U-1, ITY] MeTonb! aHanu3a U yuera
HeonpeaeneHHoct B moaeisix U, -[U-1, [TY]
0COOEHHOCTHU paclpeieNICHUs posiei MEXTy
Y4aCTHUKaMU IPOEKTHOM KOMaH bl B paMKax
KOJUICKTHBHOW TIPOEKTHOU paboTsl B chepe M1
Ymeer: -[U-4, ITY] oCcyliecTBIATh HHTETPAIUIO
FOTOBBIX IMTPOTPAMMHBIX MOJIYJIEH U TTOJICUCTEM B
00IIyI0 CHCTEMY UCKYCCTBEHHOTO MHTEIIEeKTa, -[ -
2, I1Y] BBISABISATH HEONPEIETEHHOCTh B JAHHBIX U
pekomennanusax MU, -[1-2, ITY] yunutsiBath
YpOBEHB ITUPPOBOI rPaMOTHOCTH coOECceTHIKA B
cthepe MU nipu obcyxnennn criennduansix M-
puckoB, -[1-1, ITY] craBuTh 3a1auy pa3MeTku
TaHHBIX JIJIS] MAITMHHOTO OOYYEeHHs U OIICHUBAThH
KaueCTBO PabOTHI Pa3METUHKOB, -[M1-2, ITV]
MCIIOJIb30BaTh MPOABUHYTHIE METO/IbI MTOBBILICHHS
ycToiunBocTy Moaenei AutoML Mmeer
npakTuiaeckui onsIT: -[M-2, [TY] pa3BepThiBanus 1
COTPOBOXKICHUS MOJIENICH MAIIIMHHOTO OOYy4eHUS B
MPOYKTUBHOM cpene, -[1-2, [TV ] noucka
ONTUMAJIbHBIX PEIICHUN C YYETOM UMEIOIIUXCS
TaHHBIX W MPOTHO30B, -[1-2, [TV ] aganTtanun
onucanuss MM-cucreMsl 1o Hy Kbl
creiikxonaepo: or HR-cnenmanucra 1o wopucra, -
[U-2, ITY] opranu3aiuu KpayJcoOpCUHra pa3MeTKu
MAHHBIX JUIsI MAIIMHHOTO 00y4denus, -[1-2, [TV ]
WCTIOTB30BaHMs 0230BBIX METOOB 3alIUTHI OT aTaK
U UCKa)KeHUH TaHHBIX B 00J1aCTH MAIIMHHOTO
o0yueHUst

1.0.24 OcunoBbl DevOps

3HaeT: MPHUHIIUIIBI TOCTPOCHUS 0a3 JAHHBIX, MOJEIH
naHHbIX, BUIbI SQL-3ampocos, -[U-1, [TY]
OpUHIUIBEL U MeTonosoruu DevOps, X poib B
YCKOPEHUH [UKJIOB Pa3pabOTKH U TIOBBIIICHUS
HasiexHoCcTH [T-poykToB YMeer: pa3pabaTbiBaTh
W aJIMUHUCTPUPOBATH Oa3bl JAHHBIX, CO3/1aBaATh
3arpoChl JJIs U3BIICUCHUST HEOOXOIUMON
uHdopmaruy, -[U-2, [TY] mpumeHsaTh MpakTUKH
Infrastructure as Code (1aC) ans
KOH(UTYPUPOBAHUS U TIOAJICPKAHUS CEPBEPOB U
CETEBBIX YCTPOUCTB IMeEeT NpakTUUECKHM OIIBIT:

1.0.22 MamunHOoe o0y4eHue

3naet: -[U-1, IIY] kareropuu 3anau
ABTOMATUYECKOTO MAaIIMHHOTO 00y4enws, -[U-1,
[1Y] ocHOBHBIE METOABI CTATUCTUYECKOTO
MaIuHHOTO 00y4eHus, -[1-2, I1Y] paznuunsie
APXUTEKTYPBl PAH)KUPOBAHHOTO MTOMCKA (OXHO-/BYX-
TpeXCTaJuiiHOE paHxupoBanue), -[1-3, [1V]
0a30Bble METPUKH KauecTBa 00yueHHsI 0e3 yduTes
(silhouette score adjusted rand index) Ymeer: -[U1-2,
[1Y] BeIOUpaTh U a1anTUPOBATh ONTUMAJIBHBIN
QJITOPUTM MAILIMHHOTO OOYYEHHS JIJIsl KOHKPETHON
3anaun, -[M-1, [TY] npoBoauTh oqHOMEpHBIN 1

MHOTOMEPHBIN aHaJIW3 IPU3HAKOB, B TOM YHCJIE C




WCII0JIb30BaHUEM CpeicTB Bu3yannzanuu[-4, [1Y]
MPUMEHATh CTaHAAPTHBIE METO/ABI OTOOpa
MPU3HAKOB U BHIOMPATh OMTUMAIBLHOE
MMOJIMHOKE€CTBO MTPU3HAKOB, -[M1-1, [TY]
AQHATM3UPOBATH CIIEU(UKY 3a]]a9U C YIETOM
COBPEMEHHBIX TPEHIOB (HaIIpUMep, UCTIOIb30BaHNE
AutoML ninst 06paboTku OONBIINX JaHHBIX,
uHTerpanus ¢ MLOps), BEIOUpATh MOAXOASIINE
AutoML-uncrpymenrsl, -[11-2, ITY] npuMeHATh
METO/IbI 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] ucnonp3oBaTh HHCTPYMEHTHI
OUYMCTKH JIaHHBIX U MPEABAPUTEIIHON MOJTOTOBKU
TaHHBIX METOJIAMHU TIOHMKEHHSI pa3MEPHOCTU U
BU3yaJU3alMK JIJIs aHAIU3a JaHHbIX Meet
npakTuaeckui onsIT: -[1-3, [1Y] TectupoBanus
MojieTiel iepe]l pa3BepThIBAHUEM, OIICHKU Ka4eCcTBa
Mojenielt MarmuHHOTo 00ydeHus, -[1-3, ITV]
MCII0JIb30BaHUSI METOJIOB OHMKEHUS pa3MEPHOCTH
1 11o00pa ONTUMAJIBLHONU Pa3MEPHOCTH B
3aBUCHUMOCTH OT HEOOXOAMMOMN JA0H 00BICHEHHON
nucniepcun, -[U-1, ITY] anekBarHOTO BBEIOOpA
METO/IOB CTAaTHCTHYECKOTO MAIITMHHOTO OOYYEHHUS C
y4ETOM 0COOCHHOCTEH JaHHBIX U 3a1auu, -[1-2,
[1Y] nucnonb30BaHNs HHCTPYMEHTOB OLICHKH
KauecTBa MOJIeJiel paH)KUPOBAHUS U CPABHEHUS
[PAHKUPYIOIIUX MOJENIEH MEXKIY COOOMH;
MPUMEHEHUS METO/IOB OOYUCHHS THIA pairwise u
listwise; UCTIOIBb30BaHUSI PA3IUYHBIX APXUTEKTYP
PaHKUPOBAHHOTO MOUCKA (OHO-/IBYX-
TpexcTaauiHoe paHxxupoBanue), -[1-3, I1V]
MCIIOJIb30BaHMs TOTOBBIX MHCTPYMEHTOB JIJIsl OLIEHKU
KadecTBa KIIAaCTEpHU3AINK U APYyTUX Mojeneit 6e3
YUUTEIS

1.0.15 KomnibroTepHsble ceTu

3HaeT: npuHIMNIbI kommyTanuu B LAN ceTsx,
npuHLunel Mapmpytuzauud B LAN u WAN cersix,
OCHOBHBIE MPUHIUIIBI TOCTPOEHUS U
(YHKIIMOHUPOBaHUS KOMIIBIOTEPHBIX CETeH,
CETEBYIO MOJIEb B3aUMOJIEHCTBUS OTKPBITHIX
cucteMm OSI, ceTeByr0 MOJIENb CTEKA TPOTOKOJIOB
TCP/IP, mpoTokon 6e30macHoO# nepeiaun JaHHbIX
https, IpUHIMIIEI paOOTHI C CETEBBHIM
000pyIoBaHEM, O0IIINE XapaKTEPUCTHKU
KOMMYHUKAIIHOHHOTO 000pyI0BaHHS
(KOHIIEHTPATOPbl, KOMMYTATOPBI,
MapLIPyTHU3aTOPbl), IPUHIUIIBI OPTaHU3ALNH,
[UIAHUPOBAHUSA U TOKYMEHTHUPOBAHUS
KOMITBIOTEPHBIX CETEW, IPUHLUIIBI TIOCTPOEHUS U
(GYHKIIMOHUPOBAHUS KOMIIBIOTEPHBIX CETEN, METOIbI
U TEXHOJIOTUH ceTeBOM Oe3omacHoCcTH Y™meeT: -[1-4,
bY] opranuzoBath ceTeBbIE B3aUMOJICHCTBUSI U
nepefady JaHHBIX B paMKax CO3[aHUsSI CUCTEM
MCKYyCCTBEHHOT'O MHTEJUIEKTa, HACTPauBaTh CETEBOE

O60py,[[0BaHI/IC JJIL OpraHn3alyy KOMITBIOTCPHBIX




ceTel, MIIaHUPOBaTh KOMITBIOTEPHYIO CETh Ha
OCHOBE TpeOOBaHUI1, MPEIBABISAEMBIX K CETH, U
TEXHUYECKOM JOKYMEHTAIMH 000pyIOBaHuUS,
MJIaHUPOBATh MOIU(PHUKAIINIO (PACIITUPECHHE)
KOMITBIOTEPHOM CETH Ha OCHOBE PACTYILUX
TpeOOBaHUIl K CETH, TPOEKTUPOBATH U HACTPAUBATh
KOMITBIOTEPHBIE CETH, 00ecIeYnBaTh OE30MaCHOCTh
1 3aluTy cetei IMeeT mpakTU4eCcKui OMbIT:
HacTpoiiku U koHpurypupoanus VLAN u STP,
HACTPOWKHN U KOHPUTYPUPOBAHUS CTATUUECKON U
TMHAMUYECKON MaplIpyTH3aLUU, TPUMEHEHUS
pa3IMYHBIX TPOTOKOJIOB JIJIsl IOMCKa
HEUCIIPAaBHOCTEW B KOMIIBIOTEPHBIX CETHX,
HacTporiku Mexanu3ma NAT, nactpoitku ACL
CIUCKOB, -[1-4, BY] paGoThl ¢ 0CHOBHBIMU
CpeICTBaMHU M METOJJaMH, UCIIOJIb3YEMBbIMHU B
uaayctpund UT nima mogaep:xanus ceTeBon
MHGPACTPYKTYPHl IPOMBIIIIEHHBIX CUCTEM
WCKYyCCTBEHHOTO HHTEJUICKTa, KOHPUTYPUPOBAHUS
CeTeBOro 000PyI0BaHUS U OPraHU3AINH
KOMIBIOTEPHBIX CETEH, TUTAHUPOBAHUS U
OpraHu3alu, Moau(UKaLUY U TOKyMEHTUPOBAHUS
KOMITBIOTEPHOM CETH MAJIOTO MPEIPUSTHUS

1.0.12 OnepanioHHbIE CUCTEMBI

3HAeT: OCHOBHbBIE KOHLENIUN COBPEMEHHBIX
OTIEpAlIMOHHBIX CUCTEM, OCHOBHbBIE CPEJICTBA,
[IPEIOCTABIIIEMbIE COBPEMEHHBIMU ONIEPALIIOHHBIMU
CUCTEMaMH MPHUKJIAJHBIM IPOTPaMMaM JUIs
pEIIECHNS] CUCTEMHBIX U MOJIb30BATEIbCKUX 3a1a4, -
[-3, ITY] ocHOBHBIE CpeCTBA MOHUTOPHHTA U
nuarHoctuku OC, OCHOBHBIE KOHIETIIHH,
MPUHLIUIIBL, TEOPUU U (PAKTHI, CBSI3aHHBIE C
MOCTPOEHUEM COBPEMEHHBIX ONEPALIMOHHBIX
CUCTEM, CTPYKTYpPY COBPEMEHHBIX ONEPALMOHHBIX
CHCTEM, IPUHLIUIIBI PA0OTHI UX OCHOBHBIX
KOMITOHEHTOB: Sjpa, MeHe Kepa maMsTH,
MOICHCTEMBI BBOA-BBIBO/IA, (PaiiIOBOI CUCTEMBI
'YMeeT: UCT0Ib30BaTh CTaHAAPTHBIE HHCTPYMEHTHI
coBpeMeHHbIX OC npu perieHnn 3aaad
npodeccuoOHaNbHON 1eATeNbHOCTH, YCTaHABINBATh
W HACTPauBaTh ONEPALMOHHYIO CUCTEMY, CO3/1aBaTh
npuKIagHble porpammel B TepMuHax API OC,
UCII0JIb30BaTh UHTEPQEHChl MPUKIIATHOTO
pOrpaMMHUPOBaHUs, IPEAOCTABIsIEMbIE
COBPEMEHHBIMH ONIEPALIMOHHBIMU CUCTEMaMH, -[ -
1, [TY] Bbe1OMpaTh OMEpaIMOHHYIO CUCTEMY U €€
napaMeTpsl ¢ y4eToM TpeOOBaHUi K
[Pa3BEpPTHIBAHUIO U COTIPOBOXKJICHUIO MOJIENIEH
MCKYCCTBEHHOI'O MHTEJUIEKTA B CPENIE
DKCIUTyaTallly, UCIIOJIb30BaTh CTaHIapTHBIE
WHCTPYMEHTBI COBPEMEHHBIX ONEPALIMOHHBIX
CUCTEM IpU pEUICHUH NMPAKTUUYECKUX 3a/1a4,
UCII0JIb30BaTh CTaHJapTHBIE MHTEPdENCH
COBPEMEHHBIX ONEPAIMOHHBIX CUCTEM ISl pEIICHUS
3a1a4 npodeccroHaabHOM nesTensHocT Mmeer
MPAKTHYECKHUM ONBIT: pabOTH C OCHOBHBIMU BUJIAMU

unrepdeiicoB OC - komanausM U API,




MCTIOJIb30BaHMsI OCHOBHBIX BHJIOB HHTEP(EiCcOB
omnepanroHHoi cucteMbl Windows, cozmanus
MPUKIIAJHBIX IPOTpamMM ¢ Ucrob3oBaHuemM API
Windows, -[1-2, BY] peanuzanuu CKpunToB u
HAaCTPOWKHU ONEPALUOHHON CUCTEMBI JJISI
ABTOMATH3AIMH 3aITyCKa, MOHUTOPUHTA U
YCTOMYMBON pabOTHI CEPBUCOB HCKYCCTBEHHOTO
WHTEJIJIEKTa B cpefie skcrutyatanun[ -3, I[1Y]
MCII0JIb30BaHUs CPEACTB MOHUTOPUHTA U
nmuargoctuky OC g a"Haiau3a cTaOMJIBHOCTY U
[IPOU3BOAUTEIBLHOCTH CEPBUCOB UCKYCCTBEHHOTO
WHTEIJIEKTa B CpeJie IKCILTyaTaluu, paboThl ¢
OCHOBHBIMU KOMIIOHEHTaMU COBPEMEHHBIX
ONEPALMOHHBIX CUCTEM, CO3/JaHUSI KOMaHIHbBIX
¢aiinos, ucnonb3oBanust APl oneparmonHbIx
CUCTEM IIpH pa3pabOTKe MPUKIIATHBIX POTPaMM
TUIs peleHus 3a1a4 MpoeCcCHOHATBHOM
NEATETbHOCTH

4. O0béM 1 BUABI YUeOHOI PadOTHI

OO6mmas Tpya10eMKOCTb JUCHHUILUIMHBI 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

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

ayauTopHbIX 3aHaTuil (I13) 16 16
Jlabopatopubie pabotsI (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 HHTEIIEKT

KoHCynbranum v npoMeKyTouHasi aTTecTalus 6,25 6,25

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

5. ConeprkaHue TUCHMIIIIMHBI

O0beM ayIUTOPHBIX 3aHITHH MO BUJIaM B
pa;;(_)ena HanmeHnoBanwue pasienoB AUCIUTUIMHBI gacax
Bcero JI I13 JIP
1 Beenenue B Ooblne JaHHBIE 6 2 4 0
2 |ApXUTEKTYypBI CHCTEM 00paOOTKH OOJBIITNX JAHHBIX 2 2 0 0
3 XpaHeHue, ynpaBlIeHHEe U 00padoTKa OOIBIINX 14 10 4 0
TAHHBIX
4 |AHanu3 u BU3yanu3anus OOJIBIINX TaHHBIX 10 6 4 0




5 [MamunHOe o0y4yeHue u OOoNbIINe JaHHbIC 8 4 4 0
6 |O6paboTKa MOTOKOBBIX JAHHBIX 6 6 0 0
7 be3onacHOCTb U ATUKA PabOTHI C OOJIBIIUMU ) ) 0 0
TaHHBIMU
5.1. Jlekuun
Ne Ne Kox-
nexuuulpasena HaumeHnoBanue min kpaTkoe coaep>KaHue JIEKIIMOHHOTO 3aHATHUS BO
4acoB
1 1 Bgenenue B Oonbiuue nanHble. [ToHsTHe O0NMBIINX JaHHBIX. MICTOYHMKH OOIBIINX )
naHHbIX. [IpoGiaemMbr 00pabOTKK OONBITUX JTAHHBIX.
ApPXUTEKTYpbI cucTeM 00pabOTKH OONBIINX JaHHBIX. TpagullMOHHbIE
2 2 |apXHUTEKTYypHI VS. apXUTEKTYPhl OONBIINX JaHHBIX. [[pUHIUIBI pacTipeenEHHBIX 2
cuctem. Hadoop u ero sxocuctema.
XpaHeHue U yrpasieHHe OONbIINMU JaHHBIMUA. CTPYKTypUpPOBaHHbIE U
3 3 |HeCTpPYKTypHUpOBaHHbIE JaHHBIE. XpaHEHUE CTPYKTYPHUPOBAHHBIX TAHHBIX. 2
Xpanwnuiia naaaeix (Data Warehousing).
XpaHeHue HeCTPYKTYPHPOBAaHHBIX JTaHHBIX, 03epa JaHHbIX (DataLake).
4 3 |Apxutektypa DatalLake. OcHOBHBIE IpenMyIIIecTBa HcToab30Banus Datal.ake. 2
CpaBuenue Datal.ake u Data Warehouse.
5 3 O6paboTtka 6onbIINX AaHHBIX. [Tapagurmsl 00paOOTKU TaHHBIX: AKETHAs U )
MOTOKOBASI.
6 3 MeTopl U TEXHOJIOTUU TTaKeTHOM 00paboTku manHbIX (MapReduce, Apache 5
Spark).
7 3 |[ETL-mporiecchl ¥ MHCTPYMEHTBHI. 2
2 4 AHaJu3 ¥ BU3yalu3alus JaHHbIX. MeTo/bl aHanmu3a 00IbIINX TaHHBIX. 5
Bremonnennst SQL-3anpocoB Ha 6onbux o0bemMax qaHHbIX (Presto).
9 4  |Ananu3 nansbix B Datalake (Apache Hive). 2
10 4  |MHCTpyMeHTHI A Busyanu3aiuu qaaHbix (Tableau, Power BI). 2
MarmHaHoe oOydyenue u 6onbliue aanHble. [IpaMeHeHre MalMHHOTO 00yYeHUS
11 5 s aHanu3a OONBIIMX AAHHBIX. BUOMINOTEKN U MHCTPYMEHTHI /1JIs aHAJIW3a JaHHBIX| 2
(scikit-learn, TensorFlow).
12 5 |ANTOpPUTMBI MacIITAOUPYEMOTO MAIITHHHOTO OOYYEHUSI. 2
O0paboTKa MOTOKOBBIX JaHHKIX. OIpe/eieHie U MPUMEpPhI MOTOKOBBIX JTAHHBIX,
13 6 po0eMbl 00pabOTKHM MOTOKOBBIX JIAHHBIX. ApXUTEKTypa CUCTEMBI yIIPABICHUS )
MOTOKaMH JTaHHBIX (Stream Processing Systems), mpuMepsI MOMyISPHBIX CUCTEM
(Apache Kafka, Apache Flink, Apache Storm).
14 6 MeTo/bl ¥ aIrOpUTMbI 00pabOTKH MOTOKOBBIX JaHHBIX. [lonmydenue )
penpe3eHTaTuBHOM BhIOOpKU. DUIIbTpalisi HOTOKOB.
15 6  |[Toxpcuer pa3iIUYHBIX 3JIEMEHTOB B IOTOKE, anroputMm dnaxkone-Maprena. 2
be3omacHOCTh 1 ATUKA pabOTHI ¢ OONMBIIMMHU JAaHHBIMU. 3AIIUTA JAaHHBIX U
16 7  |[koH(MHIESHIIMAIBHOCTH. DTHUECKHE aCIeKThl 00pa0OTKHU JTaHHBIX. 2
3akoHOJATEeNBCTBO B 00macTu Oombiux nanHeix (GDPR u mp.).
5.2. llpakTyeckue 3aHATHS, CEMHUHAPbI
Ne No Koxn-Bo
sansua|pasnena HaumeHnoBaHue unm KkpaTkoe cojiepyKaHue MPaKTUYECKOTro 3aHsATHUS, CEMHUHApa 4ACOR
1 1 [IpenoOpaboTka TEKCTOBBIX JIAHHBIX 4
2 3 |Pabora c Apache Spark 4
3 4 |Co3ganue BU3yaau3aluil JaHHBIX 4




| 4 | 5 |HOCTpO€HI/Ie MOJIEJI MALIMHHOTO 00y4eHHs | 4
5.3. JlaboparopHbie padoThI
He npenycmorpeHnsl
5.4. CamocrosiTeqibHasi padoTa CTyIeHTA
Beinonuenne CPC
Crmcok urepaTypsl (C yKa3aHHEeM Kon-
[Honsug CPC pa3zenos, as, CTpaHuIl) / ccbuika Ha  [CeMecTp| BO
pecypc JacoB
MoaroToBKa K 3auery OcHoBHas muteparypa. JlonoaHuTebHAs 6 10,75
uTeparypa.
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:
CryneHueckuil Hay4qHbIi cEMUHAp technologies, terminologies and data-
"Bonbiue qaHHBIC U UCKYCCTBEHHBIN intensive applications. J Big Data 9, 107 6 43

HHTEJIEKT"

(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

6. @oH/1 OLIEHOYHBIX CPEICTB /JIf NMPOBEAeHHUsI TEKYIIero KOHTPOJIA YCIeBaeMOCTH,

NMPOMeKYTOYHOM aTTecTAlNH

Kontpons xauecTBa ocBOoeHUs1 00pa30BaTeIbHON MPOrPaMMBbI OCYIIIECTBISIETCS B
cooTBeTcTBHH ¢ [lonokeHnem 0 OaNIbHO-PEUTUHTOBOM CUCTEME OLIECHUBAHUS PE3YIbTATOB

y4eOHOH AESITeNIbHOCTH 00YyYarOIINXCS.

6.1. KouTpoabusie meponpusitusa (KM)

Vun-
Hazsanue THIBA
No | Ce- Bun Makc.
KOHTpoJIbHOTO  (Bec [Topsinok HauucIeHUs 6AIIIOB -
KM|mecTp| koHTpoOss 6ain
MEPOIPUSITHS ercs
B I1A
Tect cogepxut Tpu 3ananus. Kax b
[paBUJILHBIN OTBET OlleHUBaeTcs 1
6aytom. [IpomoKUTETLHOCTD
. . TECTUPOBAHUS 5 MUH.
Texymmii KonTponbHbIit
1 6 1 3 |3 Gayna: qaHBI BEpHBIE OTBETHI HA BCE 3aueT,
KOHTPOJIb onpoc 1
BOIIPOCHI TECTA.
2 Gana: JaHbl BEpPHBIE OTBETHI HA 2
BOITpOCA TECTA.
1 Gayu1: TaH BEpHBIM OTBET HAa 1 BONpoc




TecTa.
0 6anyoB: BEpHbIE OTBETHI OTCYTCTBYIOT

Texymmii
KOHTPOJIb

KoHTponbHbIi
omnpoc 2

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

3 Gana: JaHbI BEpHbIE OTBETHI Ha BCE
BOIIPOCHI TECTA.

2 Ganna: JaHbl BEpPHBIE OTBETHI HA 2
BOIIPOCA TECTA.

1 Gant: gaH BepHBI OTBET Ha 1 Bompoc
TecTa.

0 6anyoB: BEpHbIE OTBETHI OTCYTCTBYIOT

3a4CT

Texymmii
KOHTPOJIb

KonTponbHblii
omnpoc 3

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

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

2 Oaina: gJaHbl BEpHBIE OTBETHI HA 2
BOMpOCa TECTA.

1 Gant: naH BepHBIN OTBET Ha 1 Bompoc
TecTa.

0 6anyoB: BEpHbIE OTBETHI OTCYTCTBYIOT

3aUCT

Texkymmii
KOHTPOJIb

KoHTposnbHbIit
omnpoc 4

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 Gan: na” BepHBIN OTBET Ha 1 Bompoc
TecTa.

0 6anyoB: BEpPHBIE OTBETHI OTCYTCTBYIOT

3a4CT

Texkymmii
KOHTPOJIb

KoHTposnbHbIi
omnpoc 5

Tect cogepxut Tpu 3a1anus. Kax b
MPaBWIbHBIN OTBET OIIEHUBaeTCA 1
Oamnom. [IpomomKUTeTEHOCTh
TECTUPOBAHUS 5 MUH.

3 Oaiia: JaHBI BEPHBIE OTBETHI HA BCE
BOIPOCHI TECTA.

2 Oajuia: JaHbl BEPHBIE OTBETHI Ha 2
BOIpOCa TECTA.

1 Gann: maH BepHbI OTBET Ha 1 Bompoc
TecTa.

0 GayToB: BEpPHBIE OTBETHI OTCYTCTBYIOT

3a4YCT]

Texymmii
KOHTPOJIb

KoHTponbHbIi
omnpoc 6

TecT conepxut Tpu 3ananud. Kaxprit
MPaBWIbHBIN OTBET OIIEHUBaeTCA 1
6amnoM. [IpomomKUTensHOCTh
TECTUPOBAHUS 5 MUH.

3 Ganna: JaHbI BEpHBIE OTBETHI HA BCE
BOIIPOCHI TECTA.

2 Oajuia: JaHbl BEPHBIE OTBETHI HA 2
BOIIPOCA TECTA.

1 Gast: gaH BepHBIN OTBET Ha | Bompoc

3a4CT




TecTa.
0 6anyoB: BEpHbIE OTBETHI OTCYTCTBYIOT

Texymmii
KOHTPOJIb

KoHTponbHbIi
omnpoc 7

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

3 Gana: JaHbI BEpHbIE OTBETHI Ha BCE
BOIIPOCHI TECTA.

2 Ganna: JaHbl BEpPHBIE OTBETHI HA 2
BOIIPOCA TECTA.

1 Gant: gaH BepHBI OTBET Ha 1 Bompoc
TecTa.

0 6anyoB: BEpHbIE OTBETHI OTCYTCTBYIOT

3a4CT

JlaGoparopHas
pabora

IIpakTueckoe
3amanue 1

5 6amnos: [lomHas peanu3zanus, aHaIU3
PE3yIBTAaTOB, OTBETHI HA KOHTPOJIbHBIE
BOIPOCHI.

3-4 6anna: Peanu3zanus 6e3 aHanu3a uin
IMPOIMYIICHBI OTBETHI HA KOHTPOJILHBIC
BOTIPOCHI.

0-2 6anna: He BBITIOJIHEHBI KITFOUEBBIE
3a/1auu.

3a4YCT]

JlaGoparopHas
pabora

[IpakTueckoe
3agaHue 2

5 6amnos: [lomHas peanu3anus, aHaIN3
[pEe3yJIbTAaTOB, OTBETHI HA KOHTPOJIbHBIE
BOITPOCHI.

3-4 6anna: Peanuzarus 0e3 aHaau3a WK
MPOITYIIIEHBI OTBETHI HA KOHTPOJILHBIE
BOIPOCHI.

0-2 6anna: He BBIMOJIHEHEI KIIFOUEBHIE
3a]1a4H.

3a4CT

10

JlaGopaTopHas
pabota

[IpakTyeckoe
3ajanue 3

5 6amnos: IlonHas peanuszanys, aHaIU3
[PE3YJIBTAaTOB, OTBETHI HA KOHTPOJbHBIE
BOTIPOCHI.

3-4 6asuta: Peanusamnus Oe3 aHainmnsa Win
[POIYIIIEHBI OTBETH HA KOHTPOJILHBIC
BOITPOCHI.

0-2 6amna: He BBIMOTHEHEI KIIIOYEBEBIE
3a]1a4H.

3a4CT

11

JlaGoparopHas]
pabora

IIpakTueckoe
3aganue 4

5 6amnos: [lomHas peanuzanus, aHaIU3
PE3yIBTATOB, OTBETHI HA KOHTPOJILHBIE
BOITPOCHI.

3-4 6anna: Peanuzanus 6e3 aHanu3a uin
IMPOIMYIICHBI OTBETHI HA KOHTPOJIbHBIC
BOIIPOCHI.

0-2 6anna: He BBITIOIHEHBI KITFOYEBBIE
3a1auu.

3a4CT

12

[Tpome-
JKyTOYHAs
arTecTanus

HTorosnii Tect

21

TecT conepxut 21 paBHO3HA4YHBIN BOIIPOC

1 paccuuTaH Ha 45 muH. KonnuecTtBo
0aJuI0B paBHO KOJIMYECTBY NMPaBUIIbHBIX
OTBETOB HA BOIIPOCHI TECTA.

3a4CT

13

bonyc

VYyacrtue B
CTY/ICHUYECKOM

HAayYHOM CEMUHape
"Bospline TaHHbIE
Y MCKYCCTBEHHBIN

HHTEIUIEKT"

15

3a BBICTYIINICHUC C JOKJIAAOM HAYUCIIACTCA

10 6amoB.
3a yyacTre B ceMUHape Hauucisercs 1
OasI.

3a4CT




6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLIEHUBAHUS

Bun

IIPOMEKYTOYHOMN IIpouenypa nposeneHus Kpurepun
OLIEHUBAHHUS
arTecTalyu
Onenka 3a AUCUUILIMHY (OPMUPYETCS Ha OCHOBE MOIYYEHHbIX
OLIEHOK 3a KOHTPOJIbHO-PEUTUHTOBBIE MEPOIIPUATHUS TEKYILETO
KOHTPOJIS CJIeTyronuM oOpaszom: * 3auTeHo: Bennunna peritunra
oOyuatorierocs mo aucuuriuae 60...100 %. « He 3auteno:
Benuuuna peititunra odyyaromerocs o gucuuiuivge 0...59 %. (B cooTBeTcTBUM €
3a4er IIpomerxyTouHas aTTecTanus NpoBOIUTCS B (hopMe TeCTUpOBaHuUsL. [mil. 2.5, 2.6

TectupoBanue npoBoautcs B cucteme edu.susu.ru. Tect cogepxkut|[lonoxenus

21 Bonpoc. Ha Bemnonnenue tecra gaercst 45 MuHyT. B aTOM
Cllydae OLEHKA 3a JUCLUIUIMHY PACCUUTHIBAETCS HA OCHOBE
IIOJIyYEHHBIX OLIEHOK 32 KOHTPOJIbHO-PEUTUHIOBBIE MEPONIPUATHUS
TEKYIIEro KOHTPOJISl M POMEKYTOUHOM aTTeCTaI|H.

6.3. ITacniopt ¢oHIa OLIEHOYHBIX CPEACTB

KomMmnereHIIMM

Pesynbrarel 00ydenus

[1K-1

Ymeer: - [U-1, IIY] ucnons3oBars sA3bIKM IPOrPaMMUPOBAHUS U n
nHTepenChl 11 B3auMoneicTsus ¢ big-data-miardhopmamu

HNmeet npaktuueckuit onbIT: - [M-1, ITY] ananuza u o6padboTku
[1K-1 OOJIBIIMX MaCCUBOB JAHHBIX C MOMOIIBIO CTAHIAPTHBIX H A
MHCTPYMEHTAJBHBIX CPEACTB

[1K-10

3uaer: - [U-1, [1Y] npunnunst mogenu MapReduce ms
napajuieIbHON 00pabOTKH OOJIBIINX JTAHHBIX

Ymeert: - [U-1, [1Y] opranu3oBsIBaTh pacipeiaeieHHoe
[1K-10 XpaHWIHUILE U apauIeIbHy0 00paboTKy Ha 0a3e COBPEMEHHBIX
texnonoruit (Hadoop, Spark) 6onpmmx qanHbIX

Nmeet npaktuueckuit onbIT: - [M-2, ITY] Pazpabotku u oTiianku
[1K-10 [IPUKJIAJHBIX pelieHuii ¢ anementamMu MM ¢ npumenenuem +
pa3JIMYHbIX TEXHOJIOTUN 00pabOTKH TaHHBIX

+

TumnoBbie KOHTPOJIbHBIC 3alaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B

IMPUITOKCHUAX.

7. YueOHO-MeTOAMYECKOEe 1 MH(OPMAIIMOHHOE O0ecnedeHue TUCHUIIMHBI

IHeuaTHas y4yeOHO-MeTOAUYECKAS] JOKYMEHTALUS
a) ocHoGHas TUMepamypa:
He npenycmorpena

0) OononHumenbHas IUmepamypa:
He npenycmorpena

8) omeyecmeenHbvle U 3apydedcHble HCYPHATLL N0 OUCYUNIUHE, UMerowuecs 8 bubruomexe:
Bectauk FOxHO-YpanbCKoro rocy/1apCTBEHHOTO YHUBEPCUTETA.
Cepus: BriuncnurenbHas Mmaremarvuka u ua@opmaruka / FOx.-Ypai. roc. yH-T;

1.

IOVpI'Y. -

Yemsounck : Mznarenscto FOYpI'Y, 2012-. -. URL:

http://vestnik.susu.ac.ru/




2) MemoouuecKue YKazaHus 0 Cmyo0eHmos8 no 0C80EHUIO OUCYUNTUHDL:

bytakos, H. A. O6paboTtka 60nbimx qaHHbIx ¢ Apache Spark :
yaeObHOo-MeToandeckoe mocooue / H. A. byrakos, M. B. Ilerpog, /I. HaconoB. —
Cankt-IletepOypr : HUY UTMO, 2019. — 50 ¢. — TexcT : anexrponnsiii // JlaHs :
AIIEKTPOHHO-OMOIMOTEUHAS CUCTEMA.

1.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
Bbyrakos, H. A. O6paboTka 6oapmux JaHHbIX ¢ Apache Spark :
yuebHo-MeToandeckoe nocooue / H. A. byrakos, M. B. Ilerpos, /I. HaconoB. —
Cankr-IlerepOypr : HUY UTMO, 2019. — 50 c. — TekcT : anexkTpoHHbli // JlaHs :
AEKTPOHHO-OMOIMOTEUHAs CUCTEMA.

1.

JJIEKTPOHHAs Y4eOHO-MeTOANYECKAs IOKYMEeHTaIl U

HaumenoBanue
No B peeypeas | bubnuorpaduyeckoe onrcanue
JUTEPaTyph ANIEKTPOHHOI
bopme
CucreMbl HCKYCCTBEHHOTO MHTEIIJIEKTa U OOJIbIINE TaHHbBIE.
SEC Pasnen «bonbme qanaeie» : yauebHoe ocodue / A. A.
1 OcHoBHas 3 IATEBCTE] [Tapamonos, 1. A. FOpuenkos, b. A. Kpeineuxuii, 1. B. Ecunos.
UTEpaTypa ams — Mocksa : PTY MUPDA, 2025. — 147 ¢. — ISBN 978-5-
7339-2499-1. — TexkcT : 21eKTpOoHHBIN // JIaHb : 3IIEKTPOHHO-
O6ubnuoreunas cucrema. https://e.lanbook.com/book/493550
IOpe, JI. Ananu3z 6onpux Habopos ganusix / JI. FOpe, P.
SEC Anann, 1. Y. [Ixedbdpu ; nepeBon ¢ anmmiickoro A. A.
b OcHoBHas 3aTebCTRA CnunkuH. — Mocksa : IMK Ilpecc, 2016. — 498 c. — ISBN
muTeparypa s 978-5-97060-190-7. — Tekcr : anexTpoHHsli // JlaHs :
HIIEKTPOHHO-OMOIMOTEYHAS CUCTEMA.
https://e.lanbook.com/book/93571
Makkunnn, Y. Python u ananu3 ganueix / Y. MakkuHHY ;
9bC nepeBos ¢ aHmuKckoro A. A. ClIMHKMHA. — 2-0€ U31., UCIIP. U
3 f;fe‘”;‘;mzm’m" msnatemscTBa  |om. — Mocksa : JIMK TTpecc, 2020. — 540 ¢. — ISBN 978-5-
paTyP Jlanb 97060-590-5. — Tekcr : 3neKTpoHHBIH // JIaHb : 31€KTPOHHO-
oubnmoreuHas cucrema. https://e.lanbook.com/book/131721

[TepedyeHs KCIOIB3YEMOTO IPOTPAMMHOTO 00ECIICUCHHUS:

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

[Tepeyens ncnonap3yeMbIx NpodeccruoHanbHbIX 0a3 JaHHBIX U HH()OPMAIMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOe o0ecriedeHue 1 CIUTITUHBI

Bun 3aparuit

Ne
ayJ.

OcHoBHOE 000py/IOBaHUE, CTEH/IbI, MAKEThI, KOMIIBIOTEpHAs TEXHUKA,
IPeAyCTaHOBJIEHHOE IPOrPAMMHOE 00ecIeueHre, UCII0NIb3yeMOe IS

Ppa3JIMYHbIX BUI0B 3aHATHMN
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Jlexnuu 3) [IpoekTop, KOMIIBIOTED

JlaGoparopusie |110

KoMmnbroTepHBIii Ki1acce
3aHATUS (3r)

110 .
DK3aMeH (3r) KommbroTepHsIil Ki1acc




