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1. llesu u 3212494 AU CIUILIHHBI

Lenp Kypca - gaTh NpEACTaBICHUE O MOJENSAX, METOJIaX U AITOPUTMAX, UCIIOJIb3YEMBIX B
COBPEMEHHBIX CHCTEMaxX XpaHEHUs U 00paOOTKH OONBIINX JaHHBIX. DTU 3HAHUA
NO3BOJISATH MOHATH Kak padoTator CYB/] u npyrue nporpaMMHble CUCTEMBI. ITO MO3BOJIUT
B OyyllleM MPUHUMATh IPABUIIbHBIE TPOEKTHBIE PEIIEHUS B YIIPABIECHUU LEHTPaMu
00pabOTKH TaHHBIX B OOJIBIINX KOMITAHUSIX.

Kparkoe conepxanmne TUCHMILTHHBI

Brenenue B 00paboTka 3arpocoB B cucteMax 0a3 qanHbix. Pa3oop 3anpoca. Konsepcus
3anpoca. Jlornueckast ontumuzanus. OpraHuzaiusi CUcTeMbl 0a3 JaHHbIX. HIEKCHI.
Ouenka croumMocTu onepanuid. CTaTUCTUYECKUE XapaKTEePUCTUKU TaHHBIX. Peanuzanus
VCTIOJTHUTEJS 3alPOCOB. AJITOpUTMBI coenuenusd. [lopsaok coennnennii. Beeaenue B
napasuiesibHble CUCTEMBI 0a3 gaHHbIX. DOpMBI MapajieTbHON 00paOOTKH TpaH3aKIUH.
Omnpenenenue napajienbHOM cucteMbl 6a3 JaHHbIX. Knaccudukarms
MHOTOMPOIECCOPHBIX CUCTEM. APXUTEKTypa MapaieTbHbIX CUCTEM 0a3 TaHHBIX.
O®parmenTanusa. Opranu3aiys MeKIIPOIIeCCOPHbIX 00MEeHOB. banancupoBka 3arpy3ku B
MHOTOIIPOIECCOPHBIX HEPAPXUSX.

2. Komnerenuuu odyuyarwmerocsi, opmMupyembie B pe3yJibTare 0CBOCHUS
AUCUMILTHHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS [Tnanupyemblie pe3yabTaThl
OII BO (komnieTeHIIuN) 00y4eHHUs 110 AUCUUTUIHHE

3HAET: METOJbl U TEXHOJIOTUHA MAaCCOBO
napajuieIbHOW 00paOOTKU U aHAIIN3a JTaHHBIX
YMmeet: IIK-7.2. V-5. YMeeT uconn308aTh METONEI
Y TEXHOJIOTUU MACCOBO MapajuieIbHONH 00pabOTKH H
AQHAJIM3a JaHHBIX;
lIMeeT MpakTU4EeCKUN ONBIT: IPUMEHEHHSI METOZOB
U TEXHOJIOTUI MacCcOBO MapajieIbHONH 00pabOTKH U
QHaAJM3a TAHHBIX

[TK-6 (ITIK-7 monenu) CriocobeH 0CyIecTBIATh
cOOp ¥ MOATOTOBKY JAHHBIX TSI CUCTEM
UCKYyCCTBCHHOTO HHTEJUICKTA

3HaeT: METO/Ibl ONIEPAaTUBHON 00pabOTKH MOTOKOB
TAaHHBIX

Ymeer: TIK-8.1. V-3. YMeeT BbIIOTHATH TOTOKOBYIO
00paboTKy nanHbIX (data streaming, event
processing);

VMeeT npakTUYECKUH OMBIT: UCIIOJIb30BaHUS
METOJIOB OIepaTHBHOM 00pPaOOTKM MOTOKOB JJAHHBIX

ITK-7 (ITK-8 mogenu) CrnocobeH pazpabarsiBaTh
CUCTEMBI aHAJIN3a OOJBIINX JAHHBIX

3. Mecro nucuuninnbl B ctpykrype OII BO

[Tepeuenp npenmIecTBYOMUX AUCIHUILINH, [TepeueHp MOCIEAYIOMUX AUCIUIUINH,
BUJIOB pabOT y4eOHOTro IIaHa BUJIOB paboT

ba3bl JaHHBIX,

OCHOBBI HHTEJUIEKTYaIbHOTO aHAJIN3A JAHHBIX,
TexHomoruyM aHaIUTUIECKOM 00padOTKU
nH(pOpMaLuy, He npenycmotpenst
CoBpeMeHHbIE SI3bIKH TPOTPAMMUPOBAHHS CUCTEM
HICKYCCTBEHHOI'O MHTEIIJIEKTA,

[myOokoe obyueHue,




HO,HFOTOBKa JaHHBbIX IJIs1 MAallTUHHOI'O O6y‘-IeHI/I$I,
CTpYyKTYphI B aITOPUTMBI 00PaOOTKH TaHHBIX

Tpe60BaHI/IH K «BXOJAHBIM)» 3HAHUAM, YMCHUAM, HaBbIKaM CTYJICHTA, HGO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOfI JUCHUITIINHBI 1 HpI/IO6pCT€HHBIM B PC3YJIbTATC OCBOCHUA

MpeAMCCTBYIOINMNX AUCIUIIINH:

JlucuurirmHa

TpeboBanus

OCHOBEI HHTCIUICKTYAJIbHOTO aHaJIn3a JaHHBIX

3naet: [1K-9.3. 3-1. 3naer ¢pynaameHTanbHbIe
[paBHJia HIOCTPOEHUS] PEKOMEHIATEIbHBIX CUCTEM U
CUCTEM IOAJEP/KKH IPUHATHSI PELICHUH,
OCHOBaHHBIX Ha MHTEJUIEKTYaJIbHbIX [TPUHIINIIAX,
METO/IbI U TOIXO/Ibl K IUIAHUPOBAHUIO U pealn3alun
MIPOEKTOB M0 CO3/IaHUIO0 CUCTEM HCKYCCTBEHHOTO
MHTEJUIEKTa Ha OCHOBE CKBO3HOM LIU(POBOIA
cyoTexHonoruu «PexoMeHniaTenbHble CUCTEMBI U
CUCTEMBI MOJICP’KKU NPUHATHS pereHuin»;, [TK-
8.1. 3-1. 3naeT 001IeA0CTyIHbIE PEITO3UTOPUH U
CHeLMaTN30BaHHbIEe OMOIMOTEKH, COAEpIKaIIIe
HaOopk! Oonpimx gaHHBIX;[1K-8.2. 3-4. 3HaeT
METO/Ibl U TEXHOJIOTMU MAIIMHHOTO OOy4eHUs Ha
Oonpiux naHubiX;, [1K-4.1. 3-1. 3naeT npuHIUIIBEL U
METO/Ibl MAIIMHHOTO 00yUYeHUs, TUIBI U KJIaCCh
3a/1a4 MAIlIMHHOTO 00y4YeHwmsi, MeToaonoruto ML
Ops;I1K-4.2. 3-1. 3naer MeToABI U KPUTEPUU
OLICHKH KayecTBa MOeJIel MalllnHHOTO 00y4YeHus;,
[1K-5.3. 3-1. 3HaeT NpUHLKIIBI IOCTPOEHUS CUCTEM
MCKYCCTBEHHOT'O MHTEJUIEKTa , METOAbI U MOAXO/bI K
[UIAHUPOBAHUIO U PEAJIN3ALMU IIPOEKTOB 110
CO3/IaHUIO0 CUCTEM MCKYCCTBEHHOTO MUHTEIIEKTa C
NPUMEHEHUEM MAIIMHHOTO 00YYEeHHUsI;[I0CTAaHOBKY U
METO/bl PELICHUS] OCHOBHBIX 3aa4
MHTEJUIEKTYaIbHOTO aHAJIN3a JaHHBIX (TOMCK
111a0JI0HOB, Ki1accu(uKals, KjJacTepu3aius)
YMmeer: 11K-9.3. V-1. YMeeT npumMeHATs METONBI U
MOJXO/IbI K IJIAHUPOBAHUIO U peaTu3alii IPOECKTOB
110 CO3JAHMIO U MOJJECPHKKE CUCTEMBbI
MCKYCCTBEHHOI'O MHTEJUIEKTa Ha OCHOBE CKBO3HOM
QpoBoit cyoTexHomaoruu «PekoMeniaTenpHbIe
CUCTEMBI U CUCTEMBI MOAJIEPKKH MPUHATHS
pemenuin;, [IK-8.1. Y-1. Ymeer nactpausats u
ONTUMU3HPOBATh KOHPUTypaLKIO IPOrPaMMHOIO U
anmnapaTHOro 00eCIeUYeHus C LeNbl0 HHTErPaluu
oonpmnx JaHabeix;IIK-8.1. V-2, Ymeer
pa3pabarbIBaTh POrpaMMHOE OOeCTiedeHHe TS
OYUCTKH U BaJUAallM1 HAOOPOB OOJIBIIMX
nansbix;[1K-8.2. V-1. Ymeer pa3pabarbiBaTh
MporpaMMHOE 0OecCIeueHUE I aHaIr3a OOJIbIINX
nanHbIx;[1K-8.2. V-2. Ymeer pa3pabarsiBaTh
[POrpaMMHBIE U TEXHUYECKUE CPEJICTBA
BU3YyaJIU3alMy OOJIBIINX JJTAHHBIX U PE3yIbTaTOB X
anamm3a;l1K-8.2. V-5. YMmeer onuceIBaTh 1
YIPaBIATh KAYECTBOM U JOCTOBEPHOCTHIO OOJBIINX
manueix;, [IK-4.1. V-1. YMeer conocTaBuTh 3aadam
peAMETHON 00JIACTH KIIACChI 3a/1a4 MAIIMHHOT'O




oOyuenus;I11K-4.1. ¥V-2. YMeeT ucmonb30Bath
CTAaTUCTUYECCKHUE METOBI aHAJIN3a IAHHBIX MPU
pereHnn 3a1a4 MaHaoro ooyuenus;11K-4.2. V-1.
YMeeT onpenensaTh KpUTEPUH U METPUKHU OIICHKH
[PE3yABTaTOB MOICTUPOBAHUS TIPU TTOCTPOCHUH
CHUCTEM HMCKYCCTBEHHOTO MHTEJIJICKTA B
uccienyeMoit oonacty;, [IK-5.2. V-2. Ymeer
MJIAaHUPOBATH W BHITIONHATH MAIIMHHBIE
DKCIIEPUMEHTHI, OIICHUBATh TOYHOCTh U KAYECTBO
noctpoeHHbix Mogeneit;[1K-5.3. ¥V-1. Ymeer pemarp
3a71a41 110 BBIIIOJHEHHUIO KOJUIEKTUBHOM MPOEKTHOM
NEeTeTLHOCTH JJIS CO3/IaHus, TTOIEPIKKU U
WCTIOJTb30BaHUS CHCTEMBI HCKYCCTBEHHOTO
WHTEJUICKTa C IPUMEHEHHUEM MAITMHHOTO O0yYEeHHS
U MacCOBO MapalIeIbHBIX BBIYUCICHUHN IS
YCKOPEHUS MallIMHHOTO 00yueHus; Mmeet
MPAKTHYECKHUIA OTBIT: Pa3pabOTKH MPOTPAMMHBIX
KOMITOHEHT JIJISI M3BJICYEHHS U ITOATOTOBKH OOJIBIIMX
TAHHBIX JIJIS HHTEJUICKTYAIbHOTO aHalln3a, aHAIn3a
TpeOOBaHUI U OTIpeICIICHUs] HEOOXOTUMBIX KJIACCOB
3a/1a4 I pean3aliy MPUIOKEHUH MallMHHOTO
00y4YeHMsI; OTIPEICIICHHS] METPHUK U KPUTEPHUEB
KaduecTBa OI[CHKU MOJeNIell MAIlIMHHOTO 00y4YeHus,
pa3pabOTKU MOJIeIe MAIIMHHOTO OOyYEeHHMS ISt
[PEIICHUS OCHOBHBIX 33/1a4 UHTEJUIEKTYalTbHOTO
QHaJM3a JaHHBIX (TTOMCK MTA0JIOHOB,
KIIacCUUKAIUs, KITaCTePU3aIusl) U MIPOBEICHUS
BBIYMCIIUTEIBHBIX SKCTIEPUMEHTOB T10 OIICHKE
TOYHOCTH W KaueCTBa MOCTPOSHHBIX MOJIEIEH

ba3er maHHBIX

3naer: [IK-8.1. 3-3. 3naer ycTpoiicTBO
nHTEphEnCcOB MKy peasiinoHHbIME SQL-
XPaHWIMILAMU JAHHBIX U HEPEISALMOHHBIMU
NoSQL-xpaHunHImamMu TaHHBIX;, OCHOBBI paOOTHI
COBPEMEHHBIX CHCTEM YIpaBJICHUs 0a3aMHU TaHHBIX,
OCHOBBI YCTPOWCTBA CUCTEM 0a3 JaHHBIX YMEET:
[1K-8.1. V-5. YMeer ucnomnp3oBarh s3bIKH 3aIIPOCOB,
B TOM YHCJIE€ HEPEISILIMOHHBIX, JUIS TOAIEPKKH
pa3IMYHbIX THNOB JaHHBIX (Harpumep, XML, RTF,
JSON, mynsTUMea) U onepanuii ¢ OOIbITUMHA
TaHHBIMU (HAIIpUMEP, MaTPUYHbIE ONIEpaLNN);,
CO3/1aBaTh PEJISUOHHbIE U HEPENALUOHHbIE 0a3bl
TaHHBIX U 3aIIPOCHI K HUM, HHCTAJUIMPOBATh U
HACTPauBaTh PEISUOHHBIE U HEPEISALUOHHbBIE
cucTeMbl 0a3 naHHBIX VIMeeT MpakTUYeCKUil OMbIT:
HaMMCaHMsI 3aPOCOB K PENSIIIMOHHBIM U
HEepeJALMOHHBIM OONBIINM 0a3aM JaHHBIX,
pa3pabOTKU PENSIUOHHBIX U HEPESAIMOHHBIX 0a3
TTAaHHBIX, MHCTAJISIIMY CUCTEeM 0a3 JaHHBIX

TexHonoruu aHaauTHYECKO 00paboTKU
MH(pOpPMaLUU

3HaeT: 00IIeNOCTYMHbBIE PENO3UTOPUH U
CIelMaTn3UPOBAHHbBIE OMOIHOTEKH, COIEpKAIITIE
HAOOPBI OONBIINX TAHHBIX, METOJBI U KPUTEPUHU
OIICHKH KayeCTBa MOJICIICH MAIIMHHOTO 00yYeHUs,
MOCTAaHOBKY 0a30BBIX 3a7a4 MHTEJIEKTYaIbHOTO
aHaJM3a JaHHBIX (TTOUCK MIA0JIOHOB,
KIaccuduKaius, Kiacrepusanus) u 6a3oBbie

MCTOAbI X PCHICHUA YmMmeer: HaCTpanBaTb U




ONTUMU3UPOBATH KOHPUTYPALIHIO TPOTPAMMHOTO U
anmnapaTHOro 00eCIeueHus C 1eJIbI0 UHTErpalun
OOJBINNX TAHHBIX, COMTOCTABUTH 3aa9am
peaMeTHON 001acTy KIIacChl 3a/1a4 MAIlIMHHOTO
00yueHUs, MJIaHUPOBATh U BITIOIHATH MAITHHHBIE
SKCIIEPUMEHTBHI, OIIEHUBATh TOYHOCTh U KaY€CTBO
[IOCTPOCHHBIX MoJenell imeeT npakTU4eCKUii OIIBIT:
pa3paboOTKU MPOTPaMMHBIX KOMIOHEHT JJIst
W3BJIICUCHUS U TIOATOTOBKU OONBIINX JAHHBIX JIJIS
aQHAJTUTUIECKON 00paboTkn nH(pOpMAITUU, aHATH3a
TpeOOBaHUI 1 UACHTH(PUKAIIIH KJIACCOB 3a1a4 JIJIst
peanu3alyy MNpuIoKeHU MalluHHOTO O0yYeHHMs,
pa3pabOTKU MPUTIOKESHHI JUTSI aHATTUTHYECKOM
00paboTKu MHGOPMAIIMH C TIOMOIIBIO COBPEMEHHBIX
WHCTPYMEHTAJIBHBIX CPEJICTB

[my6okoe oOyueHue

3naet: [IK-6.1. 3-1. 3HaeT 6a30BbIe apXUTEKTYPHI U
MOJIEJI UICKYCCTBEHHBIX HEUPOHHBIX CETEW;,
OCHOBBI Pa0OTHI U MMOCTPOSHHS MOJIeNeit
MCKYCCTBEHHBIX HEHPOHHBIX CeTel , 6a30BbIe
[IOJIXO/IbI K IIOMCKY U IIOATOTOBKE JAHHBIX JUJIS
MOJIE€JIEN UCKYCCTBEHHBIX HEMPOHHBIX CETeW YMeeT:
OCYILIECTBIISATh OLIEHKY U 0TOOp Mojieneit
VMCKYCCTBEHHBIX HEMPOHHBIX CETEH JUISl PEILICHHUS
3anad, [1K-5.2. V-1. YmeeT npumensaTh
COBPEMEHHBIE HHCTPYMEHTAJIBHBIE CPEJCTBA U
CHCTEMBI TPOTPAaMMUPOBAHUS [T Pa3pabOTKH
Mojeniel MarmmHHOro 00ydeHus; , [1K-7.2. V-2.
'YMEET BbIJEIATh BXOAHBIE U BBIXOIHBIE
[IEPEMEHHBIE C LIEJBIO UCTIOJIb30BaHHUS
[IPEIUKTUBHBIX Mozelel; FiMeeT npakrudeckui
OTIBIT: pa3pabOTKHU CUCTEM HCKYCCTBEHHOTO
WHTEJUIEKTa HA OCHOBE MOJEJIEN UCKYCCTBEHHBIX
HEHPOHHBIX CeTel, pa3pabOTKH U 00yUeHUs
MOJIE€IIE HEHPOHHBIX CETEH, IIOATOTOBKU U
[Pa3METKH JaHHBIX JUIsI MOZEJIEH HCKYCCTBEHHBIX
HEHUPOHHBIX CETEN

HO,HFOTOBKa JaHHBIX JJIs1 MallIMHHOI'O 06y‘-IeHI/ISI

3naer: [IK-7.1. 3-2. 3HaeT ypoBHU NpPEACTABICHUS
nanubeix (ODS DDL, cemanTH4eCKUii Cl0il, MOAEIb
nanHbIX );[1K-7.1. 3-3 . 3HaeT OCHOBHBIC
WHCTPYMEHTHI, OMOIMoTeku u Texnonoruu Data
Science;[1K-7.2. 3-1. 3HaeT MeTObI PEYKIIUU
[pa3MEpHOCTH AJIEMEHTOB Habopa JaHHBIX U UX
peABapUTEIbHON CTaTHCTUYECKOH 00paboTKH,
[Pa3METKH CTPYKTYpPHUPOBAHHBIX U
HECTPYKTypupoBaHHbIX AaHHBIX;IIK-7.2. 3-2. 3naet
METO/bI TUIAHUPOBAHUS BBIUNCIUTEIHLHOTO
HKCIIEpUMEHTa, (OPMUPOBaHUs 00yyaromen 1
KOHTPOJIbHOU BbIOOPOK;, [IK-6.2. 3-1. 3naer
MPUHLIUIIBI IOCTPOEHUSI CUCTEM HUCKYCCTBEHHOTO
WHTEJIJIEKTa HA OCHOBE MCKYCCTBEHHOTO MHTEIIEKTa
Ha OCHOBE UCKYCCTBEHHBIX HEHPOHHBIX CETEH,
METO/BI ¥ TO/IXO/IbI K TUIAHUPOBAHUIO U peain3alun
MIPOEKTOB 110 CO3/IaHUIO0 CUCTEM MCKYCCTBEHHOTO
WHTEJIJIEKTA B TOM YHCJIE B YCIOBUAX MaJIOTO
KOJIMYECTBA JaHHBIX HCKYCCTBEHHBIX MOAEIEN;,

0a30BbI€ NOAXOJIbI K COOpY, pa3METKE U




[IPEIBAPUTEIBLHOM MOATOTOBKE TaHHBIX JUIS MOJEIIEH
MaruHHOTO 00yuenus, [1K-5.2. 3-2. 3naer
MIPUHIIUIIBI IPOBEICHUS] MAIIMHHOTO YKCIIEPUMEHTA,
mpoOIeMbl TiepeoOydeHHst U HeTIOOOYUEHUST MOJIEIIH,
TpeboBaHUs K 00yUaromiei, TeCTOBON U
BaJIMIallMOHHON BBIOOPKAM JUIsl pEIICHUS 3a]1au
aHaJIM3a TaHHBIX U MAITUHHOTO O0y4YeHUS; YMEeT:
[1K-7.2. V-1. YMmeeT BbISABIATh U HCKITKOUATh U3
MacCHBa JIAaHHBIX OITUOOYHEIEC TAHHBIC U
BEIOpOCHL;ITK-7.1. V-1. YMmeeT oTnensth
TOCTOBEPHBIE ICTOUHUKH JAHHBIX OT
COMHUTEJBbHBIX, OCYIIECTBIATh KPUTUIECKUX OTOOP
TaHHBIX, POBEPSATH UX HA IEIOCTHOCTh U
HEeNpOoTUBOPEUNBOCTh;IIK-7.1. V-2. Ymeer
MCTIOJIb30BaTh HHCTPYMEHTHI U OMOIMOTEKH /ISt
Data Science 111 TOMCKa JaHHBIX B OTKPBITHIX
WCTOYHHKAX, CTICIIMATU3UPOBAHHBIX OMOIHOTEKAX U
penozutopusix;11K-7.2. V-3. YMmeer ocymiecTBisTh
pa3MeTKy CTPYKTYPUPOBAHHBIX H
HECTPYKTYpPHUPOBAaHHBIX JAHHBIX;UCIIOJIb30BaTh
UHCTPYMEHTHI OMOIMOTEKH U TexHonoruu Data
Science mrs oaroroBku ullK-7.2. V-4 . Ymeer
UCTIOJIb30BaTh HHCTPYMEHTHI OMOIHOTEKH U
TexHosioruu Data Science 1 HOATOTOBKH U
[Pa3MEeTKH CTPYKTYpPUPOBAHHBIX U
HECTPYKTYpPHUPOBAaHHBIX JAHHBIX ISl MATMHHOTO
00yueHUS;, MPUMEHATH H3BECTHBIC aJITOPUTMBI
MpenoOopadOTKU JaHHBIX TSl peIIEHUS TPOOIEMBI
mastoit oOygaromeit Beioopku, [1K-1.3. V-1. Ymeer
OCYIIECTBIIATH COOP UCXOMHOM MH(POPMAITUH C
UCIIOJIb30BaHHEM TUIATPOPM JaHHBIX (OOIAYHBIX U
BHYTPUKOPIIOPATUBHBIX ), OCYLIECTBIISITh OLICHKY U
0TOOp MHCTPYMEHTAILHBIX CPEACTB IS cOopa 1
pasMeTKH HaOOpOB AaHHBIX MMeeT mpakTuyecKuit
OTIBIT: UCTIOJNIb30BAaHMSI HHCTPYMEHTOB U OUOIHOTEK
st Data Science jy1si moucka TaHHBIX B OTKPBITHIX
WMCTOYHHUKAX, CTICIIMATTU3UPOBAHHBIX OMOIHOTEKAX U
PEMO3UTOPUSX, IPUMEHEHHS TOAXO0I0B K
npeaoopaboTke MasbX HAOOPOB JaHHBIX MPU
MOCTPOEHUH CUCTEM UCKYCCTBEHHOTO MHTEJIEKTA,
co3/1aHusl COOCTBEHHBIX HAOOPOB JAHHBIX IS
MoJIeJIel MAallIMHHOTO O0y4€HHUs MIPH PEIICHUH 3a1a4
C y4eTOM 0COOEHHOCTEH pelaeMoi 3a/1auu,
MPUMEHEHHUS PA3IMYHBIX HHCTPYMEHTAJIbHBIX
CpeAcTB 1Jisi cOopa M pa3MeTKH HAaOOPOB TaHHBIX

COBpeMeHHBIe SA3BIKH IIPOIrpaMMHUPOBAHUSA CUCTEM
HNCKYCCTBCHHOI'O MHTCIIJICKTA

3HAET: UHCTPYMEHTAJIbHBIE CPEACTBA IS PEILICHUS
3aa4 MammHAOT0 00y4uenwus , [1K-8.1. 3-4. 3naer
IPEIMETHO-OpUEHTUPOBaHHbIE sA3bIKN;, [1K-2.1. 3-1.
3HaeT OCHOBHBIE MMPOTrpaMMHbIE TUIaTGOPMBI U
KOMITOHEHTBI CUCTEM MCKYCCTBEHHOI'O MHTEJUIEKTA:
MeXaHU3MBbI JIOTHYECKOTO BbIBOZA (paccyXIeHuH),
00bsSCHEHHH, TpUOOpETEeHNs 3HAHUH,
WHTEIJJIEKTYaJIbHbIX HHTEepdeicoB, MpUHIMIBI Data
Ops u Dev Ops;I[1K-2.2. 3-1. 3naeT coBpeMeHHbIE
S3BIKH IPOTPAMMUPOBAHUS, OMOIHOTEKN U

OporpaMMHBbIe TIATGOPMBI I GYHKIIMOHAIBHOTIO,




JTOTHYECKOT0, 00BEKTHO-OPUEHTUPOBAHHOTO
MPOrpaMMHUPOBAHUS, TPUIIOKEHHUH CUCTEM
ucKyccTBeHHOTo nHTeiekTa (Python, R, C++, C#);
Ymeer: [1K-5.1. V-1. YMeer npoBoauTh
CPaBHHUTEIHHBIN aHAIHU3 U OCYIIECTBIATH BBIOOP
WHCTPYMEHTAJIbHBIX CPEJCTB AJISl peIIeHUs 3a1a4
MammmHHOTO 00yueHus;, [TK-2.1. V-1. Ymeer
HACTpPauBaTh OCHOBHBIE MPOTrPAMMHBIE IIATPOPMBI
U KOMIIOHEHTBI CUCTEM MCKYCCTBEHHOTO
WHTEIIJIEKTa: MEXaHU3MOB JIOTHYECKOTO BBIBOJIA
(paccyxaeHuit), 00bSICHEHUH, TPUOOPETECHHS
3HAHWH, HHTEJJICKTyJIbHBIX HHTep(]EiicoB Ha
0COOEHHOCTH MTPOOJIEMHOM 001aCTH, yU4aCTBYET B UX
paszpabotke;11K-2.2. V-1. Ymeer pa3pabaTsiBaTh
MPOrPaMMHBIE IPUIIOKEHUSI CUCTEM
MCKYCCTBEHHOT'O MHTEJUIEKTA C UCIIOJIb30BaHUEM
POrpaMMHBIX IIaT(HopM PYHKIHOHATBHOTO,
JIOTHYECKOr0, 00bEKTHO-OPUEHTUPOBAHHOTO
nporpammupoBanus (Python, R, C++, C#); Umeer
MPAKTUYECKHUI OTBIT: Pa3pabOTKH MPUIIOKEHUHN IS
MAIIMHHOTO 00YyYEHHs Ha SI3bIKaX
MPOrpaMMHUPOBAHUS CUCTEM UCKYCCTBEHHOTO
unTeiekra (Python, R, C++, C#) , co3nanus
MPUIIOKEHUHM HCKYCCTBEHHOTO MHTEIIJIEKTA C
MCTIOJTb30BaHIUEM COBPEMEHHBIX SI3BIKOB
MporpaMMHUpOBaHUs, OMOIHOTEK W MPOTPAMMHBIX
iaTGopm

CTpyKTypbl U aITOPUTMBI 00paOOTKU JAHHBIX

3HaeT: 6a30BbIe CTPYKTYPHI JAHHBIX U OCHOBHBIE
anroputMbl ux oopabotku , [1K-7.1. 3-1. 3naer
BU/IbI PEJICTABIIEHUS JAHHBIX, METO/IbI IOKCKA U
MapCUHTA IAHHBIX; YMEET: BEIOMpPATh ONTHMAIbHBIC
QJITOPUTMBI JUIsl pELIECHUs 3a/1a4 MPEIMETHOM
00J1aCTH M OCYIIECTBIISATh UX MPOTPAMMHYIO
peanuzanuio MiMeet mpakTUyeCKuil OMbIT:
MpUMEHEHUs Han0oJiee pacIpoOCTPAHCHHBIX
QJITOPUTMOB JIJIsl PEIICHUS 3aa4 C UCIIOJIb30BAHUEM

CJIOXHBIX CTPYKTYP JaHHBIX

4. O0bém 1 BUABI YUeOHOH PadOTHI

OO6mmast Tpy10€eMKOCTh JUCHUILUIMHBI cocTaBiseT 3 3.e., 108 4., 42,5 4. KOHTaKTHOM

paboThI
Pacnpenenenue
. Bcero 110 CEMECTpaM B yacax
Bun yue6HO# paboThI
4acoB Howmep cemectpa
8
OO6mmas Tpy10EMKOCTh TUCIUTUTHHBI 108 108
AyoumopHvie 3auamusi: 36 36
Jlexun (JI) 24 24
[TpakTudeckue 3aHATUS, CCMHHAPHI U (FITN) IPYTHE BHIBI
. 12 12
ayauTopHbIxX 3aHaTuil (I13)
JlabGopatopusbie pabotsl (JIP) 0 0




Camocmosmenvuas paboma (CPC) 65,5 65,5

IlonroroBka k 4 MpoOMeKyTOUHBIM TECTAM 18,5 18.5

N3yueHue NONMOIHUTENBHBIX MaTEpUaAIOB B 00JacTH 37 1
pa3palbOTKH MapauieabHbIX 0a3 TaHHBIX

IMoaroroBka k qudQepeHIMPOBAHHOMY 3a4ETy 15 15
KoHcynpranyuy u npoMeKyTo4Hast aTTeCcTalus 6,5 6,5
By koHTpos (3a4eT, qud.3a4et, IK3aMeH) - nud.3ader

5. ConeprkaHue TUCHMIIIMHBI

Ne
paszmena

HaumeHnoBanue pa3zaenoB JUCHHUILUIMHBI

O0beM ayIUTOPHBIX 3aHATHH 1O BHJIaM B

qacax

Bcero JI 113

JIP

1

O06paboTka 3armpocoB B cucTeMax 0a3 JaHHBIX 36 24 12

0

5.1. Jlekuun

Ne

JICKIH|pa3aciia)

No

HanmenoBanwne nimm KpaTKOC COACPIKAHUC JICKIMOHHOTO 3aHATHA

Koi-
BO
4acoB

Beenenue. O0mast cxema 06paboTku 3ampoca B pensuuonHoi CYBJI.
PensionHas anredpa u pensiuoHHbIe onepanuu. [IpeacTaBieHne pensiMOHHOTO
BBIPA)KECHUS B BUJIC JIOTHUECKOTO TuiaHa. O0mast cxeMa KOMITAJISIIIAN 3aIpoca.

Pa36op 3anpoca. CuHTakcHueckuii ananu3 3amnpoca. [ pammaruka SQL.
[TocTtpoenue naepeBa pazdopa. Pazpemenue npencrapnenuii. Bepudukarus
3ampoca.

KOHBepCI/IH 3arpoca B JIOTUYECKUH IaH.

Jlornyeckast ontTuMu3zanus. Anredbpanyeckue 3akoHbl. OnTUMHU3aIMS onepanui
BBIOOPKH, MPOEKIUH U yAaJIeHUs: AyOnukaToB. ONTUMH3ALUS KOMIO3ULIMH
ornepanuii BBIOOPKU U NPSIMOT0 MPOU3BEIECHUS.

Cuctema xpaHeHus U uHAeKCHbIe daimsl. [Tomst, 3anucu, 61oku. Micnons3oBanme
Oydepnoro myna. Manexcsl. B-nepeBbs.

Ontumu3zanus Gusnyeckoro miaHa. OIeHKa CTOUMOCTH PENISIIMOHHBIX ONEpaIuii.
CraTucThuecKke XapaKTepUCTHKH JTaHHBIX. [ cTrorpammel. Beibop nopsika
COEIMHEHUM.

VcnonHuTtens 3amrpocoB. MtepaTopsl. AIrOpUTMBI COEMHEHNH.

Hcnonuurens 3anpocoB. teparopsl. AJITOPUTMBI COSTUHEHUH.

Monens napanienbHoi 00padoTku 6ombiux naHnHbIXx MapReduce. CtpykTypa
BBIYMCIIUTENBLHOTO KiacTepa. Pacripenenennas dainosas cuctema. Cxema paboThbl
MapReduce: dbynkiuu Beiciiero nopsigka Map u Reduce; nporieaypa Shuffle.
[Tporpammuslii ctexk Hadoop: Habop MHPpaCTPyKTypHBIX POrPaMMHBIX
oubmmorek u yrunut Hadoop Common, pactipenenennas (aitioBas cucrema
HDFS, cuctema [y1st IIaHUpOBaHUS 3aJaHUN U yIipaBiieHus kiactepoM YARN,
miargopma pacupeneneHHbx Berarciennii Hadoop MapReduce. Dxocuctema
Hadoop: PIG - peanuzanus pensinuoHHo# anre6psl Ha 6a3e Hadoop, Hive -
peanuzanus SQL Ha 6a3e Hadoop. [Iporpammuas rurardopma Spark: Spark SQL -
BeImonHeHne SQL-3ampocoB Hax nanHbIMU; Spark Streaming - o6paboTka
MOTOKOBBIX JaHHBIX; Spark MIlib - HaGop OMOTMOTEK MAIITUHHOTO OOYYCHUS;

GraphX - pacnpenenenHas o0pabdorka rpados.

5.2. llpakTyeckue 3aHATHS, CEMHUHAPDbI

|N9

| HanmenoBanue unm KPAaTKOC COACPIKAHNEC ITPAKTHUYCCKOI'O 3aHATHA, CCMUHApa |KOJ'I-BO|




3aHATHSI[pa3zena

1

1 [[Ipaktuyeckoe 3amanue 1. Penxsiumronnas anreOpa

[IpakTnueckoe 3aganue 2. Jlornueckuii miaH 3ampoca

2
3
4

1
1 (IIpaktnueckoe 3amganue 3. duznyeckuil miaH 3amnpoca
1 (IIpaktnueckoe 3amanue 4. ONTUMH3ALIMS 3aPOCOB

5.3. JIaboparopHbie padoThI

He npenycmorpensl

5.4. CamocrosiTesqibHast padoTa CTyIeHTa

Brimonuenne CPC

IMomsun CPC

Crnncox nureparypsl (¢ yKazaHUEM
pasnesoB, IIaB, CTPaHUI) / CChIJIKA Ha

pecypc

Cemectp

Kon-
BO
JaCOB

HOI[I"OTOBKa K 4 IMPOMCIKYTOUYHBIM TCCTaM

OcHoBHas nuteparypa. [Ipesenranun k
nexuusaM. [Ipaktnyeckue paboThI.

18,5

I/I3yquI/Ie JOIMOJHUTCIIBHBIX MAaTCPpUAJIOB B

o0acTi pa3paboTKu MapauiebHbIX 0a3

TaHHBIX

1. IMTan K.C. - IOAXO/] K PASBMEHNIO
CBEPXBOJIbIINX 'PA®OB C
[TOMOILBIO ITAPAJIJIEJIBHBIX CYB/]
Bectauk FOxHO-Ypanbckoro
rocyaapcTBeHHOro yHuBepcutera. Cepus:
BrruncnurenbHas MaTeMaTuka v
uHpopmaTuka - 2012r. Ne2 DnexTpoHHO-
O6ubnmoTeyHas cucTemMa u3aaresnbeTBa Jlanb
https://e.lanbook.com/journal/issue/29673 1
2. I'apui E.B., KontakoB A.B., Menseznes
A.A., Coxomuuckuii JI.B. -
[TAPAJUJIEJIBHAS CYB/] C OTKPBITBIM
NCXO/JHBIM KOAOM JUTA
KJIACTEPHBIX BbIUNCJIMTEJIBHBIX
CUCTEM Bectauk IOxHo-Ypanbckoro
rocynapcTBeHHOro ynuepcurera. Cepusi:
BrrauciurenbHas MaTeMaTuka u
uHpopmaTuka - 2013r. Ne3 DnexTpoHHO-
OnOJIMOTEeYHAasT cucTeMa u3garelbeTsa JIann
https://e.lanbook.com/journal/issue/296735

32

[TonroroBka k nuddepeHpoBaHHOMY

3ayery

OcuHoBHas nutepatypa. [Ipesenranuu k
NEKIHUSIM

15

6. DOoHJ OLIEHOYHBIX CpeaCTB 1Jif IPOBCACHUSA TEKYIIECI0 KOHTPOJIA YCIIEBACMOCTH,
HpOMe)I(yTO‘IHOﬁ arTeCcralnnumn

KonTposb kauecTBa 0CBOSHUsI 00pa30BaTEIbHON MPOrPAMMBI OCYIIECTBIISIETCS B
cootBeTcTBUH ¢ [lonokennem o 6aNIbHO-PEUTUHTOBOM CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JESITEIbHOCTH 00yHarOIINXCS.

6.1. Kontpoabubie meponpusitus (KM)

Ne | Ce-
KM|mectp

HazsBanue
Bun
KOHTPOJIBHOTO
KOHTPOJIS
MEPOIPUATHS

Bec

Yuu-

Makc.
[Topsaok HauncaeHUs: 6AIIOB [THIBA-

oaut

erca B [1A




Texymni
KOHTPOJIb

Tect 1

TecT COnEepKUT TPU 3aJaHus.
Kaxxaplii mpaBUILHBIA OTBET
oleHHBaeTcs 1 GaaoMm.
[IponomKUTETLHOCTD
TecTupoBaHus 30 MUH.

3 Gajuta: 1aHbl BEPHBIC OTBETHI
Ha BCE BOIIPOCHI TECTA.

2 Oana: JaHbl BEPHBIE OTBETHI
Ha 2 BOIpOCa TECTA.

1 Gami: maH BepHBIN OTBET Ha 1
BOIIPOC TECTA.

(0 OanIoB: BEPHBIC OTBETHI
OTCYTCTBYIOT

¢ depeHIIMPOBAHHbBIN
3a4er

Texymmii
KOHTPOJIb

Tect 2

TecT coepKuT TpU 3aJaHusl.
Kaxxplil mpaBUILHBIA OTBET
otieHuBaeTcs 1 6amiom.
[IponomKUTETHHOCTD
TectupoBaHus 30 MUH.

3 Ganna: 1aHbI BEpHbIE OTBETHI
Ha BCE BOIIPOCHI TECTA.

2 Gania: JaHbl BEPHbIE OTBETHI
Ha 2 BOIpOCa TECTA.

1 Gamn: maH BepHBIN OTBET Ha 1
BOIIPOC TECTA.

(0 GanoB: BEPHBIC OTBETHI
OTCYTCTBYIOT

i epeHITMPOBaHHBII
3ayer

Texymni
KOHTPOJIb

Tect 3

TecT comepxuT TpH 3a1aHUsL.
Kasx1p1i1 MpaBWJIBHBINA OTBET
olieHuBaeTcs 1 6amiom.
[IponomKUTENLHOCTD
TecTupoBaHus 30 MUH.

3 Ganna: 1aHbI BEpPHbIE OTBETHI
Ha BCE BOIIPOCHI TECTA.

2 Gania: JaHbl BEPHbBIE OTBETHI
Ha 2 BOIIpoca TecTa.

1 Gann: naH BepHBIN OTBET Ha 1
BOIIPOC TECTA.

(0 OanoB: BEPHBIC OTBETHI
OTCYTCTBYIOT

i epeHIIMPOBaHHBIN
3ayer

Texymni
KOHTPOJIb

Tect 4

TecT comepkuT Tpu 3a1aHusl.
Kaxx 111 IpaBUIIbHBIA OTBET
orieHuBaeTcs 1 GanioMm.

[ [poAOIKUTENBHOCTH
TectupoBaHus 30 MUH.

3 Gamna: 1aHbl BEPHBIE OTBETHI
Ha BCE BOMPOCHI TECTA.

2 GaJna: JaHBI BEpPHBIE OTBETHI
Ha 2 BOMpoca TecTa.

1 Gayut: maH BepHBIN OTBET Ha |
BOMPOC TECTA.

(0 GaIoB: BEPHBIE OTBETHI
OTCYTCTBYIOT

Qg pepeHIIMPOBaHHBIN
3ager

Texymni
KOHTPOJIb

[IpakTuyeckoe
3ajgadue 1.
Penammmonuas
anredpa

Perrenne 85% u Oombiie
[IPUMEPOB B 3aJaHUU
OLICHMBAaeTCA B 5 0aJIOB.

Pemienue 75-84% npumepos B

¢ depeHIIMPOBAHHBIT
3aueT




3aJJaHMH OLIEHUBAaeTCs B 4
Oasia.

Pemenue 60-74% npumepoB B
3aJaHUN OLICHUBAETCA B 3
Oasa.

Pemenne menee 60%
[IPUMEPOB B 3aJaHUU
oreHuBaercsa B 0 0ayIIoB.

Texymni
KOHTPOJIb

[IpakTrnueckoe
3aJlaHue 2.
Jlormuecknit
IJIaH 3arpoca

Pemenne 85% u OombIe
MPUMEPOB B 3aJaHUH
OLICHMBAETCA B 5 0aJIJIOB.
Pemenue 75-84% npumepos B
3aJaHiu olleHUBacTcs B 4
OaJia.

Pemenne 60-74% npumepoB B
3aJaHUH OLICHMBACTCS B 3
Oasia.

Permenne menee 60%
MPUMEPOB B 3aaHHH
orennBaeTcs B 0 0aIIoB.

Qg pepeHIIMPOBaHHBIN
3ager

Texymni
KOHTPOJIb

IIpaxTruueckoe
3aJjaHue 3.
duznyeckuit
IJIaH 3ampoca

Permienne 85% u 0ombliIe
MPUMEPOB B 3aJaHUH
OIlCHHBACTCS B 5 0aJLIIOB.
Pemenue 75-84% npumeposn B
3aJjaHUU OIlCHUBACTCS B 4
Oasia.

Pemenne 60-74% npumepos B
3aJJaHUU OLICHUBACTCS B 3
Oasiia.

Pemenue menee 60%
MPUMEPOB B 3aJaHUU
orneHuBacTcd B (0 0ayIoB.

¢ depeHIIMPOBaHHbBIN
3a4er

Texyuuii
KOHTPOJIb

IIpakTrnueckoe
3aganue 4.
OnTuMusanus
3armpocoB

Pemenue 85% u Goibime
MPUMEPOB B 3aJJaHUHU
OIlCHMBAETCS B 5 0aJlJIOB.
Pemenue 75-84% npumepoB B
3aJIaHUU OLicHUBacTCs B 4
Oasiia.

Pemenue 60-74% npumepoB B
3aJaHUHU OI[EHUBAETCS B 3
Oasia.

Pemrenne menee 60%
MPUMEPOB B 3aJaHUH
orieHuBaeTcs B 0 0aylIoB.

nudpepeHITpoBaHHbII
3a4eT

[Ipome-
KyTOYHAst
arTecTanus

10| 8

HNtoroseiii
TECT

12

Tect cogepxut 12
PaBHO3HAYHBIX BOIIPOCOB U
paccuuTad Ha 45 muH. JlaeTcs
AB€ ITOIIBITKH. BTOpaSI IIOIIBITKA
HE 3aBUCHUT OT MEPBO.
KonudecTBo 6alIsIOB paBHO
KOJTMYECTBY MPABUIBHBIX

OTBCTOB Ha BOIIPOCHI TCCTA.

i epeHIIMPOBaHHBIN
3ayer

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEeHMBAHUSA




Bun npomexyTouHON
arTeCcTallin

[Ipouenypa npoBeaeHus

Kpurepun
OLICHUBAHUS

mudepeHITMpOBaHHBII
3a4er

[Ipu oneHMBaHUM PE3yaBTATOB YUEOHOM EATENHHOCTH
00y4Jaromerocs 1o JUCIUIUIMHE HUCTIONb3yeTcsl 0aIbHO-
PEHUTHHTOBAs CHCTEMa OIIEHUBAHUS PE3yJIbTaTOB yUueOHOM

nesitenbHOCTH oOyuatomuxcs (ITonoxxenne o BPC
YTBEPKJICHO MprKa3oM pekropa ot 24.05.2019 . Ne 179, B
penakiuu mpukaza pekropa ot 10.03.2022 . No 25-13/09).
[Ipouenypa npoxoxaeHUs MPOMEKYTOUHOM aTTecTalun
OCYULIECTBIISIETCS cONIAacHO [10n0KeHNI0 0 TEKYLIEM KOHTPOJIE
yCHEeBAaeMOCTH U MPOMEKYTOUHOM aTrTecTanuu (IpuKa3
pekTopa ot 27.02.2024 Ne 33-13/09). Ouenka 3a JTUCIUILTAHY
dbopMupyeTcsi Ha OCHOBE MOJIYYEHHBIX OIIEHOK 3a
KOHTPOJIbHO-PENTUHIOBBIE MEPOIPUATHUS TEKYILETO KOHTPOJIS
cienyromuM oopazoM: « Otnano: Benmnunna peiiTuara
oOyuatomerocs no aucuuruinge 85...100 %. « Xoporo:
Benmnuwnna pelituara oOyvaromerocs mo guciuiuiinae 75...84
%. * YnosnersopurenbHo: Bennunna peiitunara
obyuarorierocs o aucturmuinae 60...74 %. ¢
HeynosnerBoputensHo: BennunHa peiiTuHra odydaronierocs
no gucturuinae 0...59 %. Ecnu cTyneHT cornaceH ¢ OleHKOM,
NIOJIyYEHHOMU IO pe3ysbTaTaM TEKYILEro KOHTPOJIS, TO OH
MOXET B JIEHb, TPEAIIECTBYOIINANA TPOMEKYTOUHOMN
aTTeCTalllM JaTh CBOE COIVIACHE HA aBTOMAT B JIMYHOM
kaOuHeTe. B cinyuae sIBKU CTy/IeHTa Ha MPOMEKYTOUHYIO
aTTeCTAallNIO, JaBIIETO CBOE COIVIaCHE Ha aBTOMAT B JIMYHOM

KaOuHEeTe, CTYIEHT UMEET MPaBo MPOUTH MEPONPUATHS
TEKYILIET0 KOHTPOJIS MO AUCIUIIIIMHE HAa TPOMEKYTOUYHON

aTTecTallyy JJis yIy4llIeHUs CBOETO PEHTHHTa B IEHD €€

npoBefieHNs. CHUJKEHUE OLIEHKU B ATOM CJIydae 3aIlpelleHo.
Ecnu cTyneHT He nan cornacusi B TMYHOM KaOWHETE, TO OH
MOJKET COITIACUTHCS C OLIEHKOM JIMYHO Ha MPOMEKYTOUHOM
arTecTallid B JIeHb ee poBeAeHus. Eciu cTyneHT He cornaceH
C OLIEHKOM, TO OH UMEET IPaBO MPONTH KOHTPOJIBHO-
PEUTHHIOBBIE MEPONPUATHS HA POMEKYTOUHOM aTTecTaluu
JUISl yIy4IIEHHs] CBOETO PEUTUHTA B JIEHb €€ TPOBEACHUS.
dukcanus pe3yJIbTaToB YU4eOHOU IeATeTbHOCTH TI0
JUCLUIUINHE TIPOBOJUTCS B IEHb IPOMEKYTOYHOM aTTecTaluu
Ha OCHOBE COTJIacusl CTyJI€HTa, JaHHOTO UM B JINYHOM
kabunete. [Ipu oTcyTCTBUM corntacust B XKypHaJe TUCIUILIMHBI
(ukcanus pe3ynbTaToB MPOUCXOIUT MPHU JINIYHOM
IIPUCYTCTBUM CTyAECHTA. Ecili CTyZIeHT He an comiacue B
JUYHOM KaOWHETe U HE SBUJICS Ha MPOMEKYTOUHYIO
aTTEeCTallMIO — EMY BBICTABIISIETCS «HEsiBKa». [IpoMexxkyTouHas
arTecTalys MpoBOIUTCS B GopMe TECTUPOBAHMUSL.

TectupoBanue npoBoauTcs B cucteme edu.susu.ru. Tect
conepxut 12 BorpocoB. Ha BeinmosHenune tecra gaercs 45

MUHYT. B 3TOM citydae onieHKa 3a JUCHUIUIMHY
PacCUMTHIBAECTCS HA OCHOBE MOJyUYEHHBIX OLIEHOK 32
KOHTPOJIbHO-PENTUHIOBBIE MEPOIPUATHUS TEKYILETO KOHTPOJIS

Y IPOMEKYTOYHOU aTTECTALNH.

B coorBeTcTBUU
cmi. 2.5,2.6
[lonoxxenus

6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB

|KOMHCT€HIII/II/I|

Pesynbrarel 00yueHus

Ne KM




1[23(4(5(6]7(8|10

K-6 3HaeT: METO/Ibl M TEXHOJIOTMHM MacCOBO MapasuiebHON 00paboTKu 1 IRAAAAANY
aHan3a JTaHHBIX

[K-6 Ymeert: [1K-7.2. V-5. YMeeT ucnonb30BaTh METOABI U TEXHOJIOTHU TAAAAAAND
MaccOBO NapajuielbHOM 00pabOTKM U aHaJKM3a JaHHbIX;

TK-6 lMeeT npakTHYeCKHH OMbIT: IPUMEHEHHS METOI0B U TEXHOJIOT U ARARARRRE
MacCOBO MapaJuIeIbHON 00pabOTKH 1 aHaM3a TaHHBIX

[1K-7 3HaeT: METOIbI ONIEPATHBHOI 00PabOTKH MOTOKOB JTAHHBIX HAHAHHHAH A

K7 YMeer: HK-S.I. V-3. Ymeer BBIITOJHATD TIOTOKOBYIO 00pabOTKy JJAaHHBIX IRAAAAANY
(data streaming, event processing);

[K-7 lMeeT MpakTUYECKUI OMBIT: UCIIOJIB30BAaHUS METOJIOB ONIEPATUBHON ANANARANY
00paboOTKH OTOKOB JTaHHBIX

Tumnossie KOHTPOJIBHBIC 3aJaHUs 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOAUYeCKOe M HH(POPMaAIHOHHOE 00ecrieyeHne TUCIUIINHBI

IHeuaTHas yyeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHas Tumepamypa:
1.  Heir, K. JI. Beenenue B cuctemsl 6a3 qannbix K. J1. Jleiir; [lep. ¢ anr.
1O. I'. Topauenko u ap.; [lox pen. A. B. Cnenuosa. - 7-e u3z. - M. u ap.: Bunbsamc,
2001. - 1071 c. Tabm.

0) OononHumMenbHAsL IUMepamypa:
He npenycmorpena

8) omeuecmeenHble U 3apyOedtCHble HCYPHANbL N0 OUCYUNTUHE, UMelouwuecs 6 bubnuomexe.
1. Bectraux IOYpI'Y. Cepus: BeruncnurensHas MaTeMaTHKa U
uH(popmaTuka. Hayd. )KypH. FOxHo-Ypanbckuii roc. yH-T
2.  IIporpammupoBanue ,Hay4. )KypH. ,Poc. akan. Hayk, OTa-Hue
UH(OPMATUKH, BBIYUCI. TEXHUKUA U aBTOMAaTU3aluu, Mock. roc. yH-T

2) MemoouuecKkue YKazaHus 0 Cmyo0eHmos8 no 0C80EHUIO OUCYUNTUHDL.
1. Metoauueckue yka3zaHus JJIs CTYICHTOB U MIpeToiaBaTeliel o
OCBOCHHIO M OPTaHU3aI[UU CAMOCTOSTEIILHOM PabOThI CTYICHTOB
2. Meronuueckue Marepuaisl 1o Kypcy OCHOBBI pa3paOOTKH CHCTEM
yIpaBiIeHUS OOJBITUMU JaHHBIMU

U3 HUX: yuebHO-Memooudeckoe obecnedenue camocmoamenbHou pabomul cnyoenma:
1. Meronnueckne ykazaHus AJIsl CTYICHTOB U IPEIOAABATENEH 110
OCBOEHHIO U OpraHU3aluy CaMOCTOATEIbHOU PabOTHI CTYEHTOB
2. Meronuueckue marepuasl o Kypcy OCHOBBI pa3paOOTKH CHCTEM
yIpaBiieHUs OOJIbIIMMU JaHHBIMU

DJIeKTPOHHASI Y4eOHO-MeTOoAuYeCKasl IOKYMeHTaIUs

HaumenoBanue
Bu ecypca B
No g peeyp . bubnuorpaduueckoe onrcanue
JUTEPaTyphl AIIEKTPOHHOMN
dbopme




JJEKTPOHHO- [Tan K.C. - IOAXO/[ K PASBMEHUIO CBEPXBOJIBIIINX
oubmuoreynas  [[PA@OB C [IOMOILBIO I[TAPAJUIEJIBHBIX CYB]] BectHuk
JlononauTenpHas
1 cuctema HO3xHO-YpanbCcKkoro rocyapcTBeHHOro ynusepcurera. Cepus:
nmuTepaTypa
3/1aTeNIbCTBA BrraucnurenpHas maremMatuka u nHpopmaTtuka - 2012r. No2
Jlanp https://e.lanbook.com/journal/issue/296731
["aBpum E.B., KontakoB A.B., Mensenes A.A., COKOTMHCKUN
JIEeKTPOHHO- JL.B. - [TIAPAJIJIEJIBHAA CYB/] C OTKPBIThIM
ononHuTebHAS OnoOIMOTeYHAS NCXOJHBIM KOJIOM U1 KIIACTEPHBIX
2 TeDaTVDA cucrema BbIUNCJIMTEJIBHBIX CUCTEM Becthuk IOxH0-Ypansckoro
paTyP M3/1aTeNbCTBA rocyaapcTBeHHOro yHUBepcuteTa. Cepusi: BeruucnurensHas
Jlanp MaTtemaTuka 1 uHpopmaruka - 2013r. Ne3
https://e.lanbook.com/journal/issue/296735
[Ope, JI. Ananu3 6onpmx Habopos ganHbIx / JI. FOpe, P.
DNEKTPOHHO- Anann, 1. V. Ixebdpu ; nepeBon ¢ anruiickoro A. A.
OCHOBHAS O6ubIuoTeyHas CnunknH. — Mocksa : JIMK Ilpecc, 2016. — 498 c. — ISBN
3 cucreMa 978-5-97060-190-7. — TexkcT : anekTpoHHbIH // JIaHb :
nMTeparypa
U3/1aTeNIbCTBA AIIEKTPOHHO-OMOIMoTeyHas cucrema. — URL:
Jlanb https://e.lanbook.com/book/93571 (nata oOpareHus:
10.10.2021). — Pexum nocTymna: Ajisg aBTOPU3. MOIb30BATEICH.

IlepeueHs MCTIONIB3yEMOTO IPOrPAMMHOIO 00ECTIEUEHHUS:

1. PCK Texnonoruu-Cucrema "Ilepconanbnblii BUpTyaibHbiii kommnbsiotrep" (I1BK)
(MS Windows, MS Office, otkpsiToe I10)(6eccpouno)

[Tepedenp ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U HH(DOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. EBSCO Information Services-EBSCOhost Research Databases(28.02.2017)

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHue 1 CIUITHHbI

OcHoBHOE 000py/IOBaHUE, CTEHIBI, MAKEThI, KOMIIBIOTEpHAs TEXHUKA,

Bun 3anaruit aJ;r; IpeayCTaHOBJIEHHOE IPOrpaMMHOe 0OecrieueHre, UCTIONb3yeMOoe JIs
pa3IMYHBIX BUOB 3aHSATHHA

— 110 [Wi-Fi, MS Ofﬁce,vayamopm{ JIOJDKHA OBITH 000PYI0BaHa IEKTPUIECKIMU
(3r) [po3eTkamu, TOCKOH U IPOEKTOPOM.

110 Wi-Fi, MS Office, aynutopust 10oKHa OBITh 000pYA0OBaHA YIEKTPUICCKUMHU

3ager (3r) pO3eTKamH, Vaocxoﬁ U MPOEKTOPOM, KOMIIBIOTEPBL IOJLKHbI OBITH MOJKITFOYCHBI
K JIOKAJIbHOM BBIYMCIIUTEIBHON CETH U UHTEPHETY.
TMpaxtaeckue |10 'Wi-Fi, MS Office, ayauropus nomkHa 0bITh 000pyA0BaHa 3EKTPUIECKUMU

3aHATHS U ceMuHaphI|(3r)

PO3CTKaMH, I[OCKOﬁ H IPOCKTOPOM, KOMITBIOTEPBI JOJI’KHBI OBITh IIOAKJIIFOYCHBI
K JJOKAJbHON BEIYUCIUTEIRHON CETH U HWHTCPHCTY.




