[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
g?ﬂ?;:gif:.p;:x)s“eﬂﬁﬁﬁ%pcmo HAYKH{ U BBICIIETO oppa3oBanus Poccuiickoit deneparum
[lata nonnv;caHm: zga@mpmgpe rocyaapCTBC€HHOC OX0MIKETHOE O6pa3OBaTeJIBHOC YUPECKIACHUC

YhnkansHbiii porpaMvBBiGIETO 00pa3oBaHus «POCTOBCKUM rocy1apcTBEHHBIN SKOHOMUYECKHIMA
c098bc0c1041cb2a4cf926cf171d6715d99a6a600adc8627b55ch]jﬁ/fgbéig)cé?/ITeT (PI/IHX)»

VTBEPKJIAIO

Pa6ouasi nporpamMma iy CIUILIHHbBI
NHTe/IeKTYaJbHBIN aHAJIN3 00JIbIINX JAHHBIX

Hampasnenue 01.04.02 [IpuknagHas matemMaTuka u nHGOpMaTHKa
marucrepckas nporpamma 01.04.02.04 "HMckyccTBEHHBIN UHTEIIEKT:
MaTeMaTUYECKUE MOJIEIIA U MIPUKJIAAHBIE PEIICHUS

Jlns nabopa 2023 rona

Ksamudukanms
Marwuctp



CocraBuTe/ib NPOrpaMMBbl:

Pyrra H.A., k.5.H., gom, u.0 3aBeAyromuid kadeapoil (QpyHIAMEHTATbHOW W TPUKIATHOU
MaTeMaTHKU



. HOEJA U 3AJAYN OCBOEHUSA JUCHUITJIMHBI

Iean ocBoeHMS AUCHMIUIMHBI (MOIyJs): (OpMHpOBAaHWE Y CTYJCHTOB KOMIIETCHIUH B
o0nacTi pa3pabOTKU W KCIOJIb30BAaHHMSI METOJIOB M MHCTPYMEHTApHsl OOpabOTKM M aHaIn3a
OO0JIBIIMX MAacCCUBOB JaHHBIX. [laHHAS LIEJIb COOTHOCHUTCS C LIENBI0 00pa30BaTEIbHON MTPOTPaMMBbI
B YaCTH MPHUKJIATHBIX PEUICHUHN JJIS1 CHCTEM HCKYCCTBEHHOT'O MHTEJIICKTA.

3agauum.

— u3ydeHue crenuuky anamu3a u 00pabOTKU OOJBIINX MaCCUBOB JIAHHBIX;

— OBJIQJICHHE OCHOBaMH pPa3pabOTKM Mopesiel, METOI0B, AITOPUTMOB JUIS Pean3aIiu
npoekToB Big Data;

— OCBOCHHE 0a30BbIX PEIICHUH B 00JIaCTH NOCTPOCHUS aPXUTEKTYp OOJIBIINX AAHHBIX;

— npruoOpeTeHre HaBbIKOB IIPUMEHEHUS CYIIECTBYIOIIMX peIIeHui B 001acTu 00paboTKu
OOJIBIINX JAHHBIX.

Il. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIl BO

2.1. Yuebnasa nqucruruiviia (Moayib) MHTeIeKTyanbHbIi aHamu3 OONBIINX JaHHBIX OTHOCUTCS K
YaCTU TUCHUIUIUH (MOAyneil), GOpMHUPYEMBIX YYaCTHUKAMH OOpa30BaTENIbHBIX OTHOIIEHUN M
ABIISIETCS 0053aTEIbHOM JUCITUILTNHOM.

2.2. 11 v3y4eHusl TaHHOW y4eOHOW AMCIMILIMHBI CTYIACHTY JOCTATOYHO 3HAHWU, MOTYYCHHBIX
B XOJIe U3y4eHus Aucuuiuiud: basel nanueix, Undopmannonnsie Texnonoruu, Mudopmaruka u
nporpamMmmupoBanue, OCHOBbI HEMPOHHBIX CETEH.

2.3. [lepeuenp mOCIEAYOMUX YYEOHBIX JTUCHUIUIMH, JII KOTOPBIX HEOOXOJWMBI 3HAHUS,
YMEHHMsI M HaBbIKH, QopMuUpyeMble JaHHOW y4yeOHo#l aucuummHou: OOydeHue ¢
nojkpersieaneM, Mmxenepust 3Hanuid, OOpaOOTKa eCTECTBEHHOro s3blka, KommbroTepHOE
3peHue.

I11. TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUSA JUCHUITJINHBI

OcBoeHne JAUCUUIUIMHBI HaNpaBiIeHO Ha (OPMHUPOBAHME 3JIEMEHTOB CIEIYIOIUX
komneTeHMi B coorBercTBUU ¢ @I'OC BO 1 OIl BO no nanHomy HamnpaBieHHUIO MOATOTOBKU
(cermmanbHOCTH): 01.04.02 «[IpuKiiagHas MaTeMaTHKa U HHHOPMATUKAY.

Ilepedyens nuIaHNpyeMbIX pe3yJIbTATOB 00y4eHHS MO0 JUCHUIINHE (MOAYJIIO),
COOTHECEHHBIX C HHANKATOPAMH JOCTHKEHUS] KOMIIeTeH U

Komnerenuus Nuaukaropsl Pe3yabTaTsl 00yyeHus
KOMIIeTEeHIH
OIIK-5. Crnocoben | OIIK-5.1. [Ipumensier | OIIK-5.1. 3-1. 3naer

pa3pabaTbiBaTh aJTOPUTMBI | HHCTPYMEHTAIbHBIE CpEbl, | HHCTPYMEHTAJIbHBIE CPEIbl,
U TpOrpaMMHBIE CpEACTBA | MPOrPAMMHO-TEXHUYECKUE | MPOTPaMMHO-TEXHUYECKUE
JUIs  pelleHus 3ajady B | IaTGOpMBl A pelieHus | mIaT(opMbl I peleHus

obnactu CO3/1aHUS U | 3aj1a4 B 00JacTH co3/IaHus U | IpO(heCCHOHATBHBIX 3ajau
MIPUMEHEHUS IIPUMEHEHHUS OIIK-5.1. Y-1. YmMmeer npuMeHsTh
HCKYCCTBEHHOTO HCKYCCTBEHHOTO WHCTPYMEHTAJIbHBIE CPEJIbI,
WHTEJUIEKTa WHTEJUIEKTa MPOrpaMMHO-TEXHUUECKHUE

1aTGOPMBI JUTSI pEIICHUS
poecCHOHANBHBIX 3a1a4




OIIK-5.2.  Pa3paGateiBaer
OpUT'MHAJIbHBIC
MPOrpaMMHBIEC CPEICTBA IS
pelieHus 3amad B 00iacTu
CO3JIaHMsI W TPHUMCHCHHUS
HCKYCCTBEHHOTO
WHTEIUICKTa

OIIK-5.2. 3-1. 3HaeT npUHIUIIBI
pa3pabOTKK OPUTHHAIBHBIX
MPOrPaMMHBIX CPEJICTB AJIs
perieHus npodeccuoHaIbHBIX
3a1au

OIIK-5.2. V-1. Ymeer
pa3pabaThIBaTh OPUTHHAIbHbBIE
MPOTPaMMHBIC CPEJICTBA IS
peleHus 3a1a4 B 00J1acTu
CO3/aHHS U TPUMEHEHUS
HCKYCCTBEHHOT'O MHTEJIJICKTa




IV. COAIEP’)KAHUE U CTPYKTYPA JUCHUITVIMHBI

TpyaoeMKOCTh JUCHUIUINHBI COCTABJISAET 5 3a4eTHbIX efuHul, 180 yacos

d)opMa OTYECTHOCTHU: IK3aMCH

4.1 CopepxxaHue TUCHUILIMHBI, CTPYKTYPUPOBAHHOE MO TeMaM, ¢ YKa3aHHeM BHAOB Y4YeOHbIX 3aHATHIl M OTBeJEHHOI0

AKAACMHUYICCKHUX YaCoB

HAa HHUX KOJIHYeCTBaA

Buzpl yaeOHON paOOThI, BKIIOUAsi CAMOCTOSTEIILHYIO
paboTy 00y4arOMMXCs U TPYIOEMKOCTh o
(B uacax) OPMBI TEKYIIETO
- KOHTPOJIS
% KonTtakTHas paboTa npemnoaaBaresns ¢ g yCIIEBAEMOCTH
Ne n/m Pa3nen qucuumiHbL/ TeMbl g 00y4arOIIUMUCS qé; o ®opma
3 c £ 5 POMEKYTOUHOM
CMUHApCKH °'g aTTeCTaLu1
e JlabopaTopH 0 &
Jlekuun )
(IpaKTUYeCK | bI€ 3aHATHS =
We 3QHSITHSI) O
Pasgen 1. AaropurMbl M TEXHOJIOTMH aHAJIU3A | 2 4 0 10 30
00JILIINX JAHHBIX
L BBenenue B HayKy O TaHHBIX 2 0 0 5
2. ANTOpUTMBI TEPBUYHON 00PaGOTKU GONBIIMX JaHHBIX 2 0 6 Tectnposanne.
Beinonuenue
CrpykTypsl aaHHbix B Python u Oubnmorexku st
3. 2 0 6 3 1a00paTOPHBIX
paboTsl ¢ qaHHBIME B Python pabor Nel-5
4, Busyanusanus Big Data 2 0 4 6 -
5. Ananu3z u 1npeoOpazoBaHHE OOJBIIMX  JIAHHBIX, | 2 0 6 3
oubnmoteku Python
6. Pabota c BpeMeHHBIMU psiiamu B OuOmmoTtekax Python 2 0 4 3




Bunet yue6HOI paboThl, BKIIIOYAsi CAMOCTOSITENIbHYIO
paboTy 00yJarOIMUXCS U TPYTOEMKOCTh o
(B uacax) OpPMBI TEKYIIIETO
- KOHTPOJIS
@ KonTtakTHast paboTa mnpernoaaBares ¢ s YCIIEBAEMOCTH
Ne i/nt Pa3zzen nucuUNIMHBL/TEMBI g 00yJarOIMMHUCS % o ®opma
3 . = 5 POMEKYTOUHOM
CMHHAPCKH e'g aTTecTaluu
e Jlaboparopu o &
Jlekuu e
(IpaKTUYeCK | bI€ 3aHATHS b=
Ue 3aHATHS) O
Paznen 2. Xpanuiaumma JaHHBIX M TEXHOJOTHH | 2 4 0 10 37
padoThl ¢ HUMH
7. Cucremsl yripaBieHUs 0a3aMu JTaHHBIX 2 0 0 3
8. Hcnonb3oBanue s3pika SQL (DML) s co3nmanums | 2 0 6 3
CTPYKTYP JAaHHBIX
9. 3anpocs Ha s3bike SQL (DML) 2 0 6 3
Beinosinenue
10. OGDbeKTE! 63 TaHHBIX 2 0 0 3 71a00paTOPHBIX
pabot Ne6-9
11. NoSQL xpanwmimia TaHHBIX 2 0 0 3
12. Xparmwuiia OOJBIINX JAHHBIX KJIacca KITF0Y-3HAUYCHUE 2 0 4 3
13. JIOKyMEHTOOPHEHTUPOBAHHBIE XPAaHWINIIA OOJBIINX | 2 0 0 3
JTAHHBIX
14. I'padoBbie XxpaHwInIa OONBIINX JAHHBIX 2 0 0 3
Paznen 3. MHUHTesnmekTyasbHble MIAaTGOPMBI | 2 4 0 12 60 Brimonaenue
a”Han3a 00JbIIMX JaHHBIX 1abopaTopHOit
15 5 0 0 5 paboter Nel0
' OOnaunbie MIaTGOPMbl MHTEIUICKTYaJIbHOTO aHAJIN3a




Bunpl yue6HOM paboThI, BKIIFOYAsl CAMOCTOATEIbHYIO | DOpMBI TEKYIIETO
o paboTy 00yJarOIMUXCS U TPYTOEMKOCTh KOHTPOJIS
=
3 (B yacax) yCIIEBaeMOCTH
Ne mi/mm Pazien nucuumninHbl/ TeMbI 2 — 3 Dopma
Q Q A [
O KOHTaKTHaH6p36OTa npernojaBaTess ¢ S § 5§ nmpoMexyTodHOi
O0YHarOIMMHCs & 5 8 aTTeCTalu
JAHHBIX
16 Pa3paboTka METOIOB, aJIrOPUTMOB U MPOTPAMMHBIX 5 0 10 3
: CPEICTB HMHTEUIEKTYJIBHOTO aHalu3a  OOJBIINX
nannbix: Hadoop, Spark u 10T
17. O} PexkTUBHOCT U OTKA30yCTOMUMBOCTH IUIaTHOpM | 2 0 0 4
WHTEJUIEKTYaJIbHOTO aHaN3a OOJIBIINX JTAHHBIX
Hroro 2 12 0 32 127
4.2 Tl;1aH BHeayIMTOPHOI caMOCTOSITEJILHOI PadoThl 00YUAIOIMXCSI 110 AUCHUILIMHE
CamocrosiTenbHast paboTa 00yJaronuxcst Y4eOHo-
METOJIUYECKOe
Cpoku 3arpatsl Onenounoe
Cemectp HasBanue paznena, TemMbl . obecrieueHue
Bun camocrosTensHO# paboThI | BRIIOJTHEH | BpPEMEHH CPEJICTBO
CaMOCTOSITENTEHO
us (uac.) .
11 paboThI
" 6HO . PexomennoBan-
3y4eHHE y4eOHOW U HAyIHOU
2 AJITOPUTMBI H CTPYKTYpPBI IaHHBIX Ha Python| “3Y™ v v 8 Henenp 28 Pedepar. Hasl ydeOHast
SOL TUTEPATYPHI.
1 SQ JIATEpATYpa
N3yuenune yueOHOM U HAyUHOM Pexomer1osan-
2 MarmmHaHoe 00y4eHe U aHAINU3 TaHHBIX v ya ¥ 9 Hemenn 30 Has ydeOHas
TUTEPATYPHI.
Pedepar. JTUTepaTypa
OO6m1ast TpyI0EMKOCTh CAMOCTOSITEIILHOM paOOTHI 1O TUCIUIUIMHE (Jac) 58
BrokeT BpeMeHH caMOCTOSITENIbHOM paOoThI, MIPETyCMOTPEHHBIN YIeOHBIM IIAHOM [T TAHHOM 58
JUCIUIUINHEI (dac)




4.3 ConepixaHue y4eOHOTro MaTepuasa

Pa3znes 1. ANropuT™MBbI M TEXHOJIOTUM AHAJIM3A 00JIbIIUX JAHHBIX

1. BBenenue B HayKy O [JaHHbIX. AHaIM3 JaHHBIX W MaTEMaTHYEeCKas CTATUCTHUKA!
WH)XEHEPHBIN 1 Hay4HbIN Mox0abl. [IpenBapuTenbHbIi aHAIU3 TaHHBIX.

2. AJroputMbl NepPBHYHONH 00padoTkM OoJbmMIKX AaHHBIX. Kiaccudukanus TaHHBIX.
OpnHOMepHBIN 1 MHOIOMEPHBIN KaTErOpUaIbHbIA U KOJIMYECTBEHHBIA aHAJIN3 TAHHBIX.

3. Ctpykrypbl danHbiXx B Python um Oubamorexkm ajisi pa6orbl ¢ gaHHbiMu B Python.

Bubmmorexa Pandas.

4. Busyanausaunus Big Data. bubnmorexa Matplotlib.

5. AHaau3 u mnpeoOpa3oBaHuMe O00JbIIMX AaHHBIX, OmOamorexkm Python. bubnmorexa
NumPY, SciPy, SeaBorn, Scikit Learn.

6. Pabora ¢ BpeMeHHBbIMH psiiaMu B OubdauoTekax Python. buGinoreka Sktime.

Pa3zgen 2. XpaHH/IHIIA JAHHBIX M TEXHOJOTHH PA0OTHI C HUMH

7. Cucremsl ynpasjeHuss 0a3amMu JaHHbIX. OCHOBHbBIC TOHSITUS CTPYKTYPhI CEpBEpOB 0a3
JAHHBIX.

8. Hcnoab3oBanmue sizpika SQL (DML) ans co3ganusi cTpyktyp aaHubIix. Co3naHwue
JIOTUYECKUX U (U3NYECKUX CYIIHOCTEH 0a3 JaHHBIX.

9. 3anpocsl Ha a3bike SQL (DML). f3bik Trasact SQL.
10. O6bekTHI 6a3 JaHHBIX. XpaHUMBIE TTPOILIETYPHI, TIPEACTABICHUS, TPUTTEPHI.

11. NoSQL xpanmauma aaHHbIX. Cpeabl NPOEKTUPOBAHUS M OpPraHM3ALUU XpPaHEHUs U
paboThl ¢ 60ABIIUMU 00BEMAMH CIIOKHO CTPYKTYPUPOBAHHBIX JIaHHBIX.

12. Xpanuauia 6oJbIIMX JaHHBIX KJAacca KI0Y-3HaYeHne. XpaHeHHe JTHHEHHBIX CTPYKTYP
naHHbIX, Redis-xpanunmuiie.

13. IokyMeHTOOpHEHTHPOBAHHbIE XPAHUJIUIIA 00JbIIMX JaHHBIX. XpaHwmaie MongoDB.
Wurerpanus MongoDB ¢ Python ¢ momorisio PyMongo.

14. I'pacdoBbie XpaHnmanima 60abmuX JaHHBIX. ba3a nanHeix Ne04j u rpadoBbIe arOPUTMBI.

Pa3nea 3. UHTe/NIEKTYaIBbHBIE IIAT(OPMBI aHAIM32 00JIbIINX JAHHBIX

15. O6s1aunble MIaTHOPMBI HHTELIEKTYAJbHOT0 aHaAM3a AaHHbIX. [Imardopmer MS Azure,
Google Al Cloud, Amazon Web-services.

16. PazpaboTka MeTO0/10B, AJIrOPUTMOB M HNPOrPAMMHBIX CPeICTB HHTELIEKTYAJIbLHOIO
a”agu3a 6oabmux nanHbix: Hadoop, Spark u IoT.



17. 3¢ PexTHBHOCTL M OTKA30yCTOMYHUBOCTH IJIAT(GOPM HMHTENIEKTYATbHOI0 aHAJM3A
001bIIMX JAaHHBIX. Pe3epBHOE KONMMPOBAaHME M BOCCTAHOBIICHHE JAHHBIX. YTpaBIECHUE
penusamu. be3omacHocTh 0a3 JaHHBIX.

V. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

[Tpu npoBeneHN M JCKIHA U TPAKTHYECKUX 3aHSATHH UCIOIB3YIOTCS CIEAYIOIINE
00pa3oBaTesbHbIC TEXHOJIOTHH:

— MYJIbTUMEAUHHBIC JICKIIUU
— DIIEKTPOHHBIE (POPMBI KOHTPOJIS
— CaMOTECTHPOBAHUE CTYACHTOB

Y4eOHbIii nporecc 6a3upyeTcst Ha KOHIENITUN KOMIIETEHTHOCTHOTO O0yJICHUS,
OPHEHTHPOBAHHOTO Ha (POPMHUPOBAHKE KOHKPETHOTO MEPEeYHs MPO(eCCHOHATBHBIX
KOMITETEHIIH, aKTYyaJIN3allMI0 TOJyYaeMbIX TEOPETHUECKUX 3HAHH. Pa3BepThiBanme
KOMITETEHTHOCTHOW MOJIENIN O0YYEHHsI IPEANoJIaracT IMUPOKOe MPUMEHEHHE HHHOBAIIMOHHBIX
CIIOCOOOB OpraHU3alMy Y4eOHOr0 MPOIIecca, B T.U. IPUMEHEHUE METO/1a IIPOSKTHOTO 00y4YeHUs,
TEXHOJIOTUH YIIPaBIsSEMOTO CAMOCTOSTEILHOTO OOYUCHHSI B TOM YHCIIE OAIIbHO-PEHTHHTOBO#
CHCTEMBI, a TAK)KE BHEPEHUE CUCTEMbI OHJIAHH-TTOIICPKKH BHEAY TUTOPHON pabOThI
CTY/ICHTOB.

JucnuminHa MoxeT ObITh peajln30BaHa YaCTUYHO MJIM MOJIHOCTBIO ¢ ucnonb3oBanueMm DMOC
Yuausepcurera (90 u 10T). AynutopHsie 3aHATUS U Apyrue GOpMbl KOHTAKTHON pabOTHI
00y4aromuxcst ¢ MpenojaBaTeieM MOTYT IIPOBOJAUTHCS C HCIIONIb30BaHHEM TutaTdopm Microsoft
Teams u MOODLE, B Tom uuciie, B pe:xuUMe OHJIAaHH-IEKIUNA U OHJIAH- CEMUHAPOB.

HaumeHoBaHue TeM 3aHATHI C HCNOJIB30BAHHEM AKTHUBHBIX (OPM 00yUeHHSI:

Bun ®opma / Mertoabt Kon-Bo
No Tewma 3ansTHs
3aHATHUS WHTEPAKTUBHOTO OOyUCHHUSI 4acoB
NHTepakTuBHBIE
Jlaboparo P
: oOpazoBarenbHbIE
1 | Busyanuzauus Big Data pHas 4
AGoTa TEXHOJIOTMH C IPUMEHEHUEM
P KOMITBIOTEPHOU TEXHUKH
HNuaTepakTUBHBIC
Jlaboparo P
9 3anpocsl Ha sa3bike  SQL st oOpa3oBaTeibHbIE 6
(DML) 1;60Ta TEXHOJIOTUH C IPUMEHEHUEM
P KOMITBIOTEPHOU TEXHUKH
Pa3pabotka METO/IOB,
WuTepakTUBHBIC
QITOPUTMOB U TporpamMmMmHbIX | JlaGopaTo
oOpazoBarenbHbIE
3 | CpEenCcCTB MHTEIICKTYaTbHOTO pHas 10
TEXHOJIOTMH C IPUMEHEHUEM
aHanm3a OOJBIIMX JaHHBIX: | paboTa .
KOMITHIOTEPHOU TEXHUKH
Hadoop, Spark u IoT
Hroro yacos 20

VI. OHEHOYHBIE MATEPHAJIBI VIS TEKYIHETI'O KOHTPOJIA
U IIPOMEKYTOYHOM ATTECTAIIUN

@DOHJ OLIEHOYHBIX CPEJICTB MO AUCLUUIUIMHE (MOIYIIO) MpeiCTaBIseT cO00H KOMITJIEKT OLEHOYHBIX
MaTepHajoB JJsi MPOBEACHHUS TEKYIIEro KOHTPOJIS W TMPOMEXKYTOYHOH aTTecTaluu OOy4yaromuxcs M
odopmiisieTcs B BUJe MPUIIOKEHUS K pabouelt mporpaMme TUCHUIUIMHBI (MOIYIIS).



VIil.  YYEBHO-METOAMWYECKOE OBECHIEYEHME JUCHUIIJIMHBI

7.1. OcHoBHasI JUTEpaTypa.

1. Anamu3 paHHbBIX : y4eOHuK s By3oB / B. C. Mxwurapsu [u ap.] ; mon pemakmueit B. C.
Mxwutapsina. — Mocksa : M3narensctBo IOpaiit, 2020. — 490 c. — (Bricmee obpazoanue). — ISBN
978-5-534-00616-2. — Tekcr : anekrponnbiit // Obpa3oBatenbHas miatdpopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/450166 (nara obpamienus: 09.10.2021).

2. Mupkun, b. I'. Benenue B ananu3 JaHHBIX: yueOHUK U nipakTukym / b. I'. Mupkun. — Mocksa:
MznarensctBo Opaiit, 2020. — 174 ¢. — (Boicmee oOpazoanue). — ISBN 978-5-9916-5009-0. —
Texkct:  osnektponubli  //  OOpaszoBarenbHas  tiarpopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/450262 (mara obpamenus: 10.10.2021).

7.2. JlonmotHUTEIbHAS JIMTEpaTypa.

1. CYBA: s3pik SQL B mpumepax u 3amadax [DIEeKTpOHHBIA pecypc] : ydeO. mocodue / U.O.
AcraxoBa [u ap.]. — OnektpoH. naH. — MockBa : @usmatiur, 2009. — 168 c. — Pexum gocryna:
https://e.lanbook.com/book/2101.

2. beccmeptHsiil, U. A. HMHTennexTyaabHble CUCTEMBI : YU4€OHUK U MPAKTHKYM i By30B / M. A.
beccmeptabiii, A. b. Hyrymanosa, A. B. [InatonoB. — Mocksa : U3narenscrBo FOpaiit, 2021. — 243 c.
— (Boicmee o6pazoBanue). — ISBN 978-5-534-01042-8. — Tekcr : anexkTpoHHbIi // OOpazoBarenbHas
miatdopma Opaiit [caiitr]. — URL: https://urait.ru/bcode/469867 (nara obpamenus: 10.10.2021).

3. Mapkun, A. B. Cuctemsl rpadoBbix 6a3 gaHHbIX. Neo4j : yueOHoe nocoOue it By30B / A. B.
Mapkun. — Mocksa : M3narensctBo FOpaiit, 2021. — 303 c. — (Bricmiee oopazoBanue). — ISBN 978-5-
534-13996-9. — Teker : snektponHsii // OOpa3oBarenvHas miargopma FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/467452 (nara obpamenus: 10.10.2021).

4. O®nax, II. MammuHoe oOydyenue. Hayka W HCKYCCTBO IOCTPOCHHS alTOPUTMOB, KOTOpPBIE
W3BJICKAIOT 3HAHMS U3 JNAaHHBIX [DnektponHbiil pecypc] / I1. dmax. — DnekTpoH. maH. — Mocksa: [IMK
[Tpecc, 2015. — 400 c. — Pexxum goctyma: https://e.lanbook.com/book/69955.

7.3. CiucoK aBTOPCKUX METOANYECKHX Pa3padoToK.
Hem

7.4. llepuoauyeckue u3anus (npu Heobxooumocmu,)

1. Kypnan «BecTHUK KOMIBIOTEPHBIX U MH()OPMAITMOHHBIX TeXHOIOTUY, http://www.vkit.ru/
2. Kypuan «apopmManimoHHbie TeXHOIOTHIY, http://novtex.ru/IT/

3. XKypnan «13Bectust FODOY. Texunueckue Hayku», http://izv-tn.tti.sfedu.ru/

7.5. Ilepeuens pecypcoB ceTu UHTepHeT, HEOOXOAMMBIX V1A OCBOCHMS AN CLUIITTHHBI

1. Hayunas snextponHas 6ubnmoreka. http://elibrary.ru/

2. @enepanbHoe XxpaHuiuile «EnuHas Kojulekuus IUQPPOBBIX 00pa3oBaTENbHBIX PECYPCOB)»
http://school-collection.edu.ru/

3. YuuBepcuretckas oudanotexa online: http://biblioclub.ru/index.php?page=main_ub_red

MathWorld. http://mathworld.wolfram.com

4. DnextpoHHO-6uGIHOTeuHas cuctema (OBC) FOPAWUT www.biblio-online.ru.

VIIl. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCIUIIJINHbI

8.1. YuebOHo-1a60paTopHOE 000py/I0BaAHHE.

[Tpu npoBeieHUN TUCIUIUIMHBI yYaIluecs T0JKHBI ObITh 00€CTIEYEeHBI:

1. JleknuoHHON ayauTopued C MYJIbTUMEIUNHHBIM NPE3EHTALMOHHBIM OOOpYAOBAHUEM ISt
JEMOHCTPALMH MPE3EHTALUN U WLIIOCTPATUBHOIO MaTepuaia.


http://izv-tn.tti.sfedu.ru/
http://elibrary.ru/
http://school-collection.edu.ru/
http://mathworld.wolfram.com/
http://www.biblio-online.ru/

2. AynuTtopueil sl 1abOpaTOPHBIX 3aHATHH C anmapaTHBIMH M MPOTPAMMHBIMU CPEICTBAMU B
COOTBETCTBHUH C peaTu3yeMoi yueOHO! TeMaTHKOM.

8.2. IlporpammHoe odecneyeHue.
8.2.1. Microsoft Windows, Microsoft Office.

8.3. Texunuyeckue M 3J1eKTPOHHbIE CPECTBA.
KoMruiekT yueOHbIX pe3eHTallMOHHBIX MaTepHaIIOB.

IX. METOJNYECKUE YKA3ZAHUS /151 OBYUAIOIUXCS 10 OCBOEHUIO
TACIHATITAHBI

MeTtoaudeckue yKka3aHus IPUBEACHBI B y4eOHOM uTeparype, nepeunciienHoi B pazaene VIIL



YUYEBHASA KAPTA JUCHUIIJIMHBI (MOAYJIA)
HNHTeNIeKTYyaIbHBIN AHAJIU3 00JIbIINX JAHHBIX

TpynoemMkocTb: 5 3a4.e.

dopma NpOMEKYTOYHON aTTECTALUU: IK3aMEH

Kypc 1, cemectp 2

Kon n HanMeHoBanue HanpasiaeHUs MoAroToBky (crenuanbHocTH): 01.04.02 «IIpuknaaHas matemaTtuka u
nHpopMaTHKay

Marucrepckass nporpamma: «VCKyCCTBEHHBIM HWHTEIJIEKT: MaTeMaTU4YECKUE MOJEIN M IPUKIIAJHbIE
pELIECHUs»

. Texymuii Py0e:xHblii KOHTPOJIb
Ne Buabl KOHTPOJIBLHBIX MEPONIPUSITHIA
KOHTPOJIb (npu nanuuuu)
Pazgen 1. AIropuTMBI U TEXHOJIOTHHU 31
aHaIM3a 00JIBINHMX JAHHBIX
1. | BeinosHeHue 1abopaTopHbIX padoT 25
2. | TectupoBaHue 6
Pa3nes 2. Xpanujauua JaHHBIX U 20 2
TeXHOJOTMH PAdOThI ¢ HUIMU.
1. | Pedepar Nel 2
2. | BeinoaHeHHe 1ab0paTOpHBIX paboT 20
Pa3gen 3. UnTeIeKTyaIbHbIE 5 2
I1aT(OpMBbI aHATU3A 00JIBIINX JAHHBIX
1. | Pedpepar Ne2 2
2. | BeinoaHeHue 1ab0paTopHBIX paboT 5
JK3aMeH CUMTAEeTCs CIAHHBIM IPU
NOJIyYeHHHU He MeHee 22 0aJ10B, AJ1s1
AONYCKA K 9K3aMeHY He00X01uMO
Ha0paTb He MeHee 38 6a/I0B IO cyMMe
TeKYLIero u py0e:KHOro KOHTPOJIsl.
OuneHka no JTUCHUINJIMHE BBICTABJIAETCS
IIpomexyTOUHAsA aTTECTALMS 40 1o cymMMe 0aJUI0B 32 TEKYIIUA KOHTPOJIb,
6 hopme 3K3amena 6as10B PYOeKHBII KOHTPOJIb U IK3aMeH:
— 85-100 6a/1710B — OlI€eHKA «OTJIHYHO»;
—71-84 6ann1a — olleHKA «XOPOLIO0»;
—60-70 0a/1710B — OLIEHKA
«yIOBJIETBOPUTEJIbHO»;
— MmeHee 60 02J1JI0B — OLIEHKA
«HEYJ0BJIETBOPUTEJIbHO
HTOIo 100
0aJu10B

IIpenonaBarens:



IIpunoxenue
K paboueli mporpamme
(MoyII0)

MuHucTepCTBO HAYKH U BhICIIEro 00pa3oBaHus Poccuiickoit @enepanuu
denepanbHOE rOCYAAPCTBEHHOE OI0PKETHOE 00pa30BaTEIbHOE YUPEIKICHUE BBICIIETO

obpazoBanus «PocToBCKUIA rocy1apcTBEHHBIN SKOHOMHUYeCcKui yHuBepcuTeT (PUHX)»
HNHCTUTYT MarucTpaTypsl
Kadenpa pyngameHTanbHOM U TPUKIIATHOW MAaTEMATHKU

®OH/JI OLEHOYHbLIX CPEJICTB
MO JUCHUILIMHE (MOAY.IIO)

VHTEJUIEKTY AJIbHBIM AHAJIN3 BOJIBILINX JAHHBIX

Koxa u HanMeHOBaHHE HANIPABJICHUS TTOITOTOBKH/CIICIIUATLHOCTH:
01.04.02 «IIpuknagHas MaTeMaTuka 1 HHHOPMATHKA»

YpoBeHb 00pazoBaHus:
Marucrtparypa

Marwucrepckas nporpamma:
«VICKyCCTBEHHBIN MHTEIUIEKT: MaTEMaTUYECKUE MOJEIIN U IPUKJIIAHbIE PELICHUS»

dopma 00yueHus:
O4HO-3a04YHOE

Pocros-na-/lony, 2023



INEPEYEHDb KOMHETEHI.[HfI, OOPMUPYEMBbBIX I[HCIIPIHJIHHOfI
NHTe/u1eKTyaJbHbIN aHAIU3 00JIbIINX JAHHBIX

KOMHE;)SHHHH DOopMyIHPOBKA KOMIIETCHLIUN
1 2
OIIK OBHIEMPOPECCUOHAJIBHBIE KOMIIETEHIIUN
OIIK-5. Criocob6eH pazpabaThiBaTh aTOPUTMBI M IPOTPAMMHBIE CPECTBA IS
pE€UICHUA 3a4a4 B o0JacTu CO31aHuA U IPUMCHCHUSA HCKYCCTBCHHOTI'O
HUHTCIJICKTA
I[MTACIIOPT ®OHJA OLIEHOYHbBIX CPEACTB I10 JUCHUITIJIMHE
HNHTe/n1eKTyaIbHbINA AHAJIHN3 00J1bIINX JAHHBIX
No Konmponupyemuvie paszodenst | Koo Haumenosanue
n/n oucyuniuHvl * KOHMPOJIUPYEeMOU OYEHOUH020
KOMNnemeHyuu cpeocmea™*
1. Pa3nes 1. AnropuT™Mbl M TEXHOJIOTHH TectupoBanue,
aHaJIu3a 00JIbIINX JAHHBbIX BBITIOJIHCHUC
71a00paTOPHBIX paboT
2. Paznen 2. XpaHwiuina JaHHBIX U OIIK-5 Brinmonnenue
TEXHOJIOTHH PadoThl ¢ HUMH 71a00paTOPHBIX paboT.
3. Pa3pnen 3. UnTE/IEKTYyaIbHBIE Beinonuenue
IAT(OpPMbI aHAIN3a 00JIbIINX JAHHBIX 71a00PaTOPHBIX paboT.

* Haumenosanue pazoena ykasvl8aemcsi 8 COOmeemcmsuu ¢ pabouel npocpammort OUCYUNIUHBL.
**Haumenosanue oyeHoUH020 cpeocmea yKazvl8aemcs 8 COOMeemcmeuu ¢ yueOHou Kapmou OUCYUNIUHbL.

TecToBBIE BOIIPOCHI U KJIIOYH
o ITMCIOMIIJINHE «I/IHTCJI.]ICKTyaJIbHI)Iﬁ aHaJu3 00JbIIHNX JaHHBIX»

1. Data Mining — aTo mpoliecc 0OHApYKEHHUS B CHIPBIX JAHHBIX 3HAHUH, HEOOXOIMUMBIX JJISL:
pacyeTa LeJIeBbIX TOKa3aTeel; NPUHATHS PelleHU B pasJIMYHbIX cepax yenoBeyecKoi
AeATeIbHOCTH; OIIpeIeNIeH s 00J1aCTH JONYCTUMbIX 3HAaUEHUH.

2. ATpubyT — 3T0: Mepa OLIEHKH; 3HaUE€HUE NTEPEMEHHOM; CBOHCTBO, XapaKTepu3yollee 00beKT

3. B nporecce padoter Data Mining nporpaMmbl Mojb30BaTellb MOKET IMOMYYUTh TAKUE
PEe3yAbTaThl: TOJABKO CTATUCTHYECKH 10CTOBEPHbIE Pe3y/bTAaThI; [IOJyYCHHbIC HA OCHOBE METOJIOB
MaTEeMaTUYeCKOr0 aHalln3a; pacyeTHBIC I0Ka3aTeu IpoLecca.

4. JTaHHBIE MOT'YT OBITh IIOJYYEHBI B pe3y/bTaTe: HA0II0AeHUIl; IKCIEPUMEHTOB; PACUETOB.

5. JlaHHBIE IPENCTaBIAIOT COO0M: (PaKThI; HAGIIOIEHHUS; MEPHI OILICHKH.

6. [lanHbIE — 3TO ... HeOOPAOOTAHHBIA MaTepHaJl, NPEeI0CTABJIAEMbIH NOCTABIIMKAMHU JAHHbBIX
U MCI0JIb3yeMblil NOTPeOUTEJAMH 11 (POPMHUPOBAHUS HH(POPMALMH HA OCHOBE JAHHBIX; PACUECTHBIC
XapaKTEPUCTHKH MPOLECCa; PE3YNIbTaThl 00pabOTKN UMEIOIIUXCS TapaMeTPOB.

7. /IBa OCHOBHBIX THIIA IEPEMEHHBIX B CTATUCTHKE: KAYEeCTBEHHbIE U KOJINYECTBEHHbIE;
pacueTHBIE U allpUOPHBIE; IPOCTHIE U CIOXKHBIE.

8. Jlns Kako# MIKaJIbl MPUMEHUMBI TOJIBKO TaKUE ONEPAlU KaK paBHO U HE paBHO? MOPSAKOBAs
IIKaJja; PETPECCUBHA IIKAJIa; HOMMHAJIBHASA LIKAJIA; IPOTPECCUBHA IIKAJIA.

9. Jlns kaKo# MIKajbl IPUMEHHMBI TOJIBKO TaKHME ONEPaLMu KaK paBHO, HE PaBHO, OOJIbIIIE,
MeEHbIIIE? MOPSAAKOBAasH IIKAJIA; PETpECCUBHAsI 1IKaJla; HOMUHAJIbHAS 1IKaJIa; IPOrPECCUBHAsI IIKajIa




10. 3amaueit kIaccu(puKauy MOXKHO HA3BaTh MPEAICKA3aHUE... KATErOPHaJbLHON 3aBHCUMO
NepeMeHHOH, 0CHOBBIBAsICh HA BbIOOPKE HENPEPbIBHBIX H/WJIH KATErOPHUAIbHBIX IIEPEMEHHBIX;
KaTeropuaibHOM HE3aBUCHMOI TepeMEeHHON, OCHOBBIBAsICh Ha BBIOOPKE HEMPEPBIBHBIX H/UIIH
KaTeropuajbHbIX IEPEMEHHBIX.

11. 3agauelt perpeccur MOXKHO Ha3BaTh MPEACKAa3aHUE... YUCT0BON 3AaBUCMMOM ITepeMeHHOM,
OCHOBBIBAsICh Ha BHIOOPKe HeNPePbIBHBIX H/WJIHM KaTeropuaJbHbIX epeMeHHBbIX; TEKCTOBOU
3aBUCUMON MEPEMEHHOM, OCHOBBIBAsICh HA BBIOOPKE HENPEPBIBHBIX U/UIIM KATErOpUaIbHbBIX IEPEMEHHBIX;
YHCIIOBOI HE3aBUCUMOMN NIEPEMEHHOM, OCHOBBIBAsICh Ha BEIOOPKE HETIPEPBIBHBIX U/HITH KAaTETOPHAIBHBIX
IIEPEMEHHBIX

12. 3anaun knaccu(UKauy pemaroTcs CIeIyIOIUMH aJrOpUTMaMU:

0 HellpOHHBbIE CeTH

0 JIMHEeNHOW perpeccuu

0 JleHkcTphl

0 Orxura

13. 3amauy KmaccupHUKAIMH HEJIb3sI PEIIUTH C TIOMOIIBIO... AJIrTOPHTMA APriori; HeHpOHHOM
CETBIO; AITOPUTMA JIMHEHHON pEerpeccuu

14. 3aKOHOMEPHOCTH, HaiICHHBIC B MPOIIECCE UCTIONB30BaHus TexHomoruu Data Mining mosmKHbI
o0najgaTh TaKUMH CBOMCTBaMU:

0 OBITH NPAKTHYECKH MOJIE3HBIMHU

0 OBITH 00BEKTUBHBIMH

0 OBITH HEOYEBUAHBIMH

0 OBITH TOUYHBIMH

15. M3HavanpHas npeaonpeaeeHHOCTh KJIACCOB ABJIAETCSA XapaKTEPUCTUKON 3a/1a4H ...
KJIACTEPU3ALNN; KIACCH(UKALNN; UTHTETPALIUN

16. Muctpymentsl Data Mining pabotatoT Ha OCHOBE TOUHBIX METO/IOB; MOTYT CAMOCTOSITEJILHO
CTPOMTH TUIOTE3bI 0 B3aMMOCBS3SIX B JaHHBIX; [I03BOJISIIOT HAUTH I100AbHBIN ONTUMYM

17. uTepBanbHas Kaja — 3TO IIKaJla PAa3HOCTH MEKAYy 3HAYeHHSAMH KOTOPOH MOryT ObITh
BbIYHCJICHBI, 0JHAKO UX OTHOLIEHHUS He MMEIOT CMbICJIA; CyMMbl 3HaUEHUH KOTOPbIE MOTYT OBIThH
BBIYHMCIIEHBI, OJJHAKO UX OTHOLIEHUS HE UMEIOT CMBICIIA; TPOU3BEICHNS 3HAUEHUH KOTOpbIE MOT'YT OBbITh
BBIUMCJIEHBI, OJJHAKO UX OTHOIIEHUS HE UMEIOT CMbICIIa

18. K xakoif kKaTeropuu JaHHBIX OTHOCUTCS BEC U3MEPSIEMBIX OOBEKTOB: HeNPePbIBHBIM IAHHBIM;
KaTeropraJbHbIM JaHHBIM; OCHOBHBIM JIaHHBIM

19. K kiaccy onucarenbHbIX 3a7ad Data Mining otHocsTCs Takue 3a1a4u:

0 KJIacTepu3alus

0 MTOMCK aCCOLMATUBHBIX MPaBUII

0 pa3MelieHue

0 KOMIIOHOBKa

20. K knmaccy nporHosupytomux 3aaad Data Mining oTHocsiTest Takue 3a/1a4u:

0 pa3MellleHNe

0 KOMITOHOBKA

0 perpeccus

0 KJIaccupuKauus

21. Knaccudukanusi OTHOCUTCS K CTpaTeruu: 00y4eHus1 ¢ yunrTesaem; oOyueHrue 6e3 yuuTens;
o0y4yeHHe yUuTes

22. Knaccudukanusi OTHOCUTCS K:

0 ynpaBJisieMOMY 00y4eHHIO

0 HeyINpaBIsIeEMOMY O0yUYEHUIO

0 KOHTPOJHPYEMOMY 00Y4YCHHIO

0 00y4€HHUIO 110 MpaBUIaM



23. Knaccuduxanus — 3710 ... OTHECEHHE 00BEKTOB K OJTHOMY U3 3apaHee U3BECTHBIX KJIAaCTEPOB;
OTHeceHHe 00beKTOB K O/ITHOMY U3 3apaHee H3BeCTHBIX KJIACCOB; OTHECEHUE 0OBEKTOB K OJHOM U3
3apaHee U3BECTHBIX IPEIMETHBIX 00J1acTei

24. Meton 1epeBbEB PELIEHUM IPUMEHSIETCS UIsl pEIICHUs 3a/1a4 ... KJIacTepU3ally;
UJCHTU(QUKALMN; UHTETPaliK; Kaaccupuranum

25. MHOX€eCTBO ITPUMEPOB, UCIIOJIB3YEMOE JIJIs1 KOHCTPYUPOBAHMSI MOJENIN, HA3bIBAETCHL. .
00y4a0IMM MHOKECTBOM; TECTOBBIM MHOKECTBOM; 3TAJIOHHBIM MHO>KECTBOM; IIPEAMETHBIM
MHOKECTBOM

26. MHOX€eCTBO ITPUMEPOB, UCIIOJIB3YEMOE JIJIsl IPOBEPKHU padOThl CKOHCTPYUPOBAHHOM MOJENH,
Ha3bIBAETCS... 00YYAIOLUM MHOKECTBOM; TECTOBBIM MHOKeCTBOM; STAJIOHHBIM MHOXECTBOM,;
IPEIMETHBIM MHOKECTBOM

27. HazoBuTte (hakTopsl, 00yCI0BUBIIKME BO3SHUKHOBEHHE 1 pa3BuTre Data Mining:

0 COBEpILEHCTBOBAHUE AJITOPUTMOB 00paOOTKU MHPOPMALIUU

0 HaKoIIeHHe 00JIBIIOr0 KOJINYeCTBA PeTPOCHeKTHBHBIX JaHHBIX

0 COBEPILICHCTBOBAHUE TEXHOJIOIMM XpaHEHUs U 3alIUCH JTaHHBIX

0 COBEpILEHCTBOBAHME alapaTHOIO U IPOrpaMMHOI0 0OecreueHus

0 NOSIBJIEHHE METOJ0B MaTeMaTHYECKOI0 aHaIn3a

28. HomuHanbpHas 1IKaja — 3TO LIKajia, CoAepsKallas TOJIbKO KaTeropruu, KOTopble He MOTYT
YHOPSIA0UMBATBLCS; COJEpKallas TOJIbKO KaTerOpUU, KOTOPbIE MOTYT YHOPSA0UUBAThCS; COAEpIKallas
TOJIbKO KaT€rOpUu, KOTOPbIE MOT'YT MHTEIPUPOBATHCS

29. O6beKT onuChHIBaeTCS KakK ... Hadop aTpuOyTOB; HAOOP NMEPEMEHHbBIX; HA0Op MPaBUIT; HAOOP
XapaKTePUCTHK

30. O0BEKTOM He SBJISCTCS: MepeMeHHas1; Ha0op MepeMEeHHBIX; Ha0OP MPaBHII

31. OcHOBHas XapaKTepUCTUKa 3a7auyil OMHAPHON KIacCU(UKALUK: 3aBUCHMMAasi lepeMeHHast
MOKeT IPUHUMATH TOJILKO JBA 3HAYeHHS; 3aBUCUMasl [IEpEMEHHAsi MOXKET IPUHUMATh TOJIBKO TPU
3HAuEHUs; 3aBUCHMasl IEPEMEHHAsl MOKET IPUHUMATh TOJIBKO YEThIPE 3HAUCHHUS

32. OueHnrte NpaBUIBHOCTD yTBEPKACHUS: "VI3BIIeUeHNE TTOJIE3HBIX CBEIEHUI HEBO3MOXKHO 0€3
XOpOILIEro NOHUMaHUs CYyTU JaHHBIX" yTBepsK/AeHHe BEePHO; YTBEPKACHUE HEBEPHO

33. OuenuTte npaBUILHOCT yTBepxkacHuUs:"Data Mining MoxeT 3aMeHUTh aHATUTHKA"

O TeXHOJIOTHS BCEro JIMIIb 1aeT AHATUTHKY HHCTPYMEHT /i1 00JIerYeHusi U yJIyqlleHUsl ero
padoThI

0 TEXHOJIOTHS HE MOXKET JaTh OTBETHI HA T€ BOIIPOCHI, KOTOPBIE HE ObUIN 3a/1aHbI

34. TlonroroBka naHHbIX B porecce Data Mining siisiercst: cynecTBeHHBIM 3TANlOM PadoThI;
HOJArOTOBUTENILHBIM 3TANlOM Pa0OTHI; 3aKJIIOYUTEIbHBIM 3TarioM paboThl

35. IlopsakoBast IKajna — 3TO LIKala, CoJEprKallasi KATeropuu, KOTOpbie MOTYT
YHOPS/104YMBATHCSA; ONMCaHNE NMPEAMETHOM 00J1acTy; onrcaHue 001acTy; onKucanrne 00IacT! JOMYCTUMbIX
3HAYCHUI

Cnennduxanus recra

JlaHHBIE TECTOBBIE 3a/1aHUS MPEIHA3HAYEHBI /IS UCIIOIb30BaHUS B KAUECTBE CPEJCTBA PYOEIKHOTO
KOHTPOJISI y4€OHBIX TOCTH)KEHUN MaruCTpaHToOB MO JUCHUILINHE «HTeNIeKTyalbHbIi aHaau3 00IbIINX
JTAHHBIX».

Matepuaibsl TECTOBBIX 33aJJaHUM MPeayCMaTPUBAIOT HEOOXOAUMbIII MUHUMYM MPOBEPKH 3HAHUI 110
JMCLUIUIMHE, a TAK)Ke CTETIEHH OBJIAJCHUS CTYACHTaMHU 3HAaHUSAMHU B 00JIaCTH pa3pabOTKU MPOrpaMMHO-
anmnapaTtHbIX. TecTHpoBaHUE CUUTAETCS YCIEIIHO POHACHHBIM MPU MPOLIEHTE BEPHBIX OTBETOB JIaHHBIX
oOyuyaromumMmcs Ha 6osee 60% 3ananuil. Y CcrnenHo claHHOe TeCTUPOBaHKE OLlEHUBAeTCs B 6 OaoB.

JlabopaTopHbie padoOThI 10 JUCHUIIMHE

0o IMCIMIIJINHE ((I/IHTCJIJIGKTyaJ'IbHI)Iﬁ aHaJM3 00JbIINX JaHHBIX»



JlaGopaTopHasi padora Nel. AJropurmMbl NepBUYHOH 00Pa0OTKHU 00JIbIINX JAHHBIX
BrimonsuTs 3aaHueC 110 BapUaHTy, IPpEAOCTABIILIEMOMY IIPEIIOAaBaTCIICM.
IIpenocTaBuTh AITOPUTM U TEKCT IPOIPAMMBI.
Hpe,I[OCTaBI/ITB OTYET O BBIIIOJTHEHHOM pa60Te.

JlabopaTopHnasi padora Ne2. Ctpykrypsl AaHHbIX B Python u 0ubjamnorexn 1y padoTsl

¢ 1aHabIiMH B Python
BrinomauTe 3aaHueC 110 BapUaHTy, IPpEAOCTABIILIEMOMY IIPEIIOAaBaTCIICM.
IIpenocTaBuTh AITOPUTM U TEKCT IPOIPAMMBI.
Hpe,I[OCTaBI/ITB OTYET O BBIMTOJIHEHHOU pa60Te.

JlaGopaTopnasi padora Ne3. Busyanmsamusi Big Data. Buoamorexka Matplotlib
BremmoaHuTH 3aaHueC 110 BapUaHTy, IPpEA0CTABIILICEMOMY IIPEIIOAaBaTCIICM.
IIpenocTraBuTh AITOPUTM U TEKCT IPOIPAMMBI.

Hpe,I[OCTaBI/ITB OTYET O BBIIIOJIHEHHOM pa60Te.

JlaGopaTopHasi pabora Ned. Anayiu3 v npeodpazoBanue 00JbIINX JAHHBIX,
oudamorexn Python, SciPy, NumPy, Seaborn, Scikit-Learn
BeimionHuTh 3aIaHUC 110 BApUaHTY, IPCAOCTABIIICMOMY IIPCIIOAaBaATCIICM.
IIpenocTraBuTh AITOPUTM U TEKCT IPOIPAMMBI.
Hpe,I[OCTaBI/ITB OTYET O BBIIIOJIHEHHOM pa60Te.

JlaGopaTopHnasi pabora NeS. Padora ¢ BpemeHHbIMHU psiiaMu B Oubamorexkax Python.
buodauoreka Stime

BrinosiHUTE 3a1aHKE IO BApUAHTY, MIPEAOCTABIIEMOMY IIPENOAABATEIIEM.

Hpe,I[OCTaBI/ITB AJIr'OPHUTM U TCKCT IIPOrpaMMBI.

[IpenocTaBUTH OTYET O BHITTOJIHEHHOU padoTe.

JlaGoparopHasi padora Ne6. Ucnosib3oBanue sizbika SQL (DML) i co3panus

CTPYKTYP XaHHBIX
BeInonHuTE 33a1aHKE 110 BApUAHTY, IPEJOCTABIIIEMOMY IIPENOAABATEIIEM.
[TpenocTaBUTh aNTOPUTM U TEKCT IPOTPAMMBI.
ITpenocTaBUTh OTYET O BHINOJIHEHHON padoTe.

JlaGoparopHasi padora Ne7. 3anpocsel Ha s3bike SQL (DML)
BrinosiHUTE 3a1aHKE 110 BAPUAHTY, MPEIOCTABIISIEMOMY ITPEMOJABATEIIEM.
HpeI[OCTaBI/ITB AJITOPUTM U TCKCT IIPOTrpaMMBI.

[IperocTaBUTH OTYET O BBHIIOJHEHHOW padoTe.

JlabGoparopHast padora Ne§. O0beKTHI 023 JaHHBIX
BBITTONTHUTS 331aHKE IO BAPUAHTY, IIPEIOCTABIIEMOMY IPETOJABATEIIEM.
HpCI[OCTaBI/ITB AJITOPUTM U TCKCT MMPOrpaMMBblI.
[IpenocTaBUTH OTYET O BBHIIOJHEHHOU padoTe.
JlabopaTopHasi padora Ne9. Xpanuiauina 600J1bIINX JaHHBIX KJIACCa KJIKY-3HAYEHHE
BrImoaauTs 3aJaHUC 110 BaApUaHTYy, NPCAOCTABIIACMOMY IMPLCIIOAaBaATCIICM.
HpeI[OCTaBI/ITB AJITOPUTM U TCKCT IMPOrpaMMBEI.
HpCI[OCTaBI/ITB OTYET O BBIIOJIHEHHOMN pa60Te.

JlabopaTopHnasi padora Nel(. PazpaboTka MeT010B, AJITOPUTMOB M MPOTPAMMHBIX
CPeACTB HHTE/LUIEKTYAJIbHOI0 aHaau3a Ooubiuux 1anHbix: Hadoop, Spark u IoT



BrinoaHuTk 3a1aHKE 110 BapHaHTY, IPEAOCTABISIEMOMY ITPETO/1aBATEIIEM.
[IpenocTtaBUTh AITOPUTM U TEKCT MPOrPAMMBI.
[IpenocTaBUTH OTYET O BHIIIOJIHEHHOU padoTe.

Brimonnenue ogHoi mabopaTopHoii paboThl OIIEHUBAETCS B 5 0aJIJIOB.

Tembl pepepaToB
1o quciuIuiae « MHTe/IeKTyalbHbIA aHAJIN3 00JIbIINX JAHHBIX)

Yacrs 1
1. HWcropwus pa3BuTHs, Ha3HAUYEHHUE U POJIb 0a3 TaHHBIX.
2. @ailnoBbIe CUCTEMBI U 0a3bl JAHHBIX.
3. CTpyKTypbl JaHHBIX U 0a3bl TaHHBIX.
4. Crnoco0bl XpaHneHusi HHGOpMaluK B 6a3axX JTaHHBIX.
5. CnocoOs1 oBbIeHUs 3(h(HEKTUBHOCTH 00PAaOOTKHU TaHHBIX 33 CUET UX OpraHU3alHH.
6. OOmas xapakTepUCTHKa, HA3HaYe€HNE, BOZMOXHOCTH, cocTaB U apxurekrypa CYB/I.
7. Knaccudukanus CYB/I.
8. HudbopmannonHoe, IMHIBUCTHYECKOE, MATEMAaTHYECKOE, allapaTHOE, OPraHU3allMOHHOE, TPABOBOE

obecnieuenus CYB/I.
9. Tunonorus 6a3 nanubx. JJokymeHTanbHbIe 6a3bl JaHHBIX. PakTorpaduueckre 6a3bl TaHHBIX.
10. Tumonorus 6a3 qaHHBIX. [ UIIEPTEKCTOBBIC U MYJIbTUMEIUUHBIC 0a3bl TaHHBIX.
11. Tunonorus 6a3 gaHHBIX. OOBEKTHO-OPUEHTUPOBAHHBIC 0a3bl JaHHBIX.
12. Tunonorus 6a3 naHHbIX. Pactipenencanbpie 6a3pl JaHHBIX. KomMMepueckue 0a3bl JaHHBIX.
13. Henocrarku pensuronabix CYB/I.
14. O6wexTHbIe pacmupenus pensiuioHHeix CYB/T.
15. CpencrBa aBTOMAaTHU3AIMH TPOSKTUPOBAHUS 0a3 TaHHBIX.
16. LlenTpanm3arius JOTUKH MIPUIOKEHUS HA cepBepe 0a3bl TaHHBIX.
17. Undopmanmonnsie xpanunuma. OLAP-texHomorus.
18. XML-cepBepsl.
19. IIpunnumne! noctpoeHus bJ1.

20.TIpobmema co3maHusi W CXKaTug OOJBIIMX WH(POPMAIMOHHBIX MAaCCHBOB, HH()OPMAIIMOHHBIX

XPaHWIUII U CKJIQJ0B JIaHHBIX.
21. ®dpakTanbHBIE METOJIBI B APXHBAIIHH.

22. YnpaBneHue CKJIaJaMH TaHHBIX.

23. CpecTBa moAIepKaHus IEIOCTHOCTH 0a3bl JaHHBIX
24. CepBepbl 0a3 JaHHBIX.

25. Muoromnardopmensie CYBJl. CYB/] Oracle.

26. Muoromnargopmensie CYB/I. Informix.

27. Muoromnardopmensie CYBJI. Sybase.

28. Muoromnatdgopmensie CYB/I. DB2.

YacTs 2

Mpuoromnardopmensie CYBJl. MySQL.

CVYB/1, opuentupoBanHbie Ha KoHKpeTHbIE matdopmel. CYB/] DBManager B OS/2.
CVYB/l, opuentupoBanHbie Ha KOHKpeTHBIE atdopmbl. CYB/] SQL/400 B AS/400.
CVYB/l, opuentupoBanHble Ha KoHKpeTHbIe iathopmer. CYB/] Access B Microsoft Windows.
CYB/J] cemeiictBa XBase, Dbase.

ba3bl 1aHHBIX peaTbHOrO BPEMEHH.

JKusneHHbIil MUK 0a3bl JaHHBIX.

[Muknanueckas 0a3a JaHHBIX.

Cxxatue 6e3 noteps B pensiiuonHbix CYB/I.

10 3ammra uapopmanuu B CYB/L.

11. Hopmainbnsie popmbl: HOBK. 3 npumepa.

©CoN>OA~WNE



12. Hopmainbhnsie ¢popmbl: 4HD. 3 npumepa.

13. Hopmanbnsie popmer: SH®. Onucanue. 3 mpumepa.

14. XpaneHnue epeBbeB B PEISLUOHHBIX 0a3axX TaHHBIX.

15. Cnoco6sl mepeHoca gaHHbIX ¢ onHoro tumna b/l B nmpyryro. Ha mpumepe mepeHoca NaHHBIX U3
MySQL B Access.

16. Cnioco6bl mepeHoca naHHbIX ¢ onHoro tumna b/l B nmpyryro. Ha mpumepe mepeHoca NaHHBIX U3
Access B MySQL.

17. Dxcnopt/uMInopt Mexay 0a3amMu JaHHBIX PA3TUYHBIX TPOU3BOIUTEICH.

18. Peanbuble u panractuueckue pazpadorku b/I.

19. ®usndeckoe xpaHEHUE PEIAITMOHHBIX TAOJIHII.

20. Cepuanuzanus Tpan3akiuii B B/1.

21. Agaim3 kadectBa 0a3 JaHHBIX.

22. Ilytu hopmupoBanust 6a3 JaHHBIX U AUPEKT-MAPKETHHTA.

23. ApxuTeKTypa U (PyHKIIMOHHUPOBAHUE aIPECHBIX 0a3 JaHHBIX.

24. CepxOounpime 6a3bl TaHHBIX.

25. Dkcmtyaranus 6a3 ganHbIX. CocTas, MOPSIOK IUTAHUPOBAHUS U TPOBEICHUS PEriIaMEHTHBIX padoT.

26. Dkcmuryaranus 6a3 manabix. CepBucHbie cpencta CYB/I.

27. Dkcmtyaranus 0a3 JaHHBIX. 3a/1a4y aIMUHUCTpaTopa 06a3bl JaHHbBIX.

28. Dkcmuryaranus 0a3 JaHHbIX. OpraHu3aius Tpyaa 00CIyKUBAIOIIETO TIepCoHAIa.

MeToanuyecKkue peKOMEHIAIUN 110 HAIMCAHUIO, TPe0OBaHNs K 0()OPMIICHUIO

PedepaTsl 10mKHBI OTBEUATh BHICOKUM KBATA(DHKAIIMOHHBIM TPEOOBAHUSM B OTHOIICHHH HAYYHOCTH
conepxkanuss u odopmieHus. Tembl pedeparoB, Kak MPaBUIIO, IMOCBSIICHbI PACCMOTPEHHUIO OJIHOU
npoOsieMbl. OO0beM pedepara MOKET ObITH OT 12 10 15 cTpaHHIl MAIIMHOMMCHOTO TEKCTA, OTIEYATaHHOTO
yepe3 1,5 uHTEpBasia, a Ha KOMIIbIOTEpe Yepe3 | MHTepBall (CHUCOK JIMTEPATYPhl U MPUIOKCHHUS B 00bEM
He BXOJAT). TekcToBas 4YacTh pabOThI COCTOMT W3 BBEICHHWS, OCHOBHOM YacTH W 3aKitoueHUs. Bo
BBCJICHUU CTYACHT KpaTko OOOCHOBBIBAET AaKTYyallbHOCTh HM30paHHON TeMbl pedepara, pacKpbIBacT
KOHKPETHBIE LIEJI U 33/1a4H, KOTOPBIE OH COOMPAETCsl PEIIUTh B XOJI€ CBOETO HEOOIBIIOTO MCCIETOBAHMS.
B ocHOBHOW YacTu MOAPOOHO PaCKpBIBACTCS COAEpIKaHUE BOIpoca (BOMPOCOB) TeMbl. B 3akiovyeHun
KpPaTKO JOJDKHBI OBITh C(HOPMYITMPOBAHBI MOJYYCHHBIE PE3yJIbTaThl MCCICIOBAHUS W JIaHBI BBIBOJGL B
NPUIOKEHUU (TpUJIOkKeHHs) K pedepaTy MOTYT BBIHOCHTBCS TaONUIbI, TpadHKH, CXeMbl U JApYyTUe
BCIIOMOTaTeNIbHBIC MAaTEPHAITBI, HA KOTOPBIE MIMEIOTCS CCBUIKH B TEKCTE pedepara.

Kpurepuu oueHku:
- Pe(bepaT OLICHUBACTCA B 2 6anna, €CJIn CTYACHT BBIIIOJIHUII BCC IMPECABABIISICMBIC Tpe6OBaHI/I$[ u
PEKOMEH/IalllH, B MIOJTHOM 00bEME pacKphITa TEMa UCCIICIOBAHMS;
- Pe(bepaT OLICHUBACTCsA B 1 Oamn Ipu HaJIM4YUH B pa60Te 06yqa10meroc>1 CCPLC3HBIX 3aMeYaHuM Mo
coJiep)aHuto U 0(hOPMIICHHIO PAOOTHI,
- PeQ)epaT OLICHUBACTCA B 0 6amnoB IMpU HECHAJIC)KAIIIEM UCITIOJIHCHUHN q)OpMLI OTYCTHOCTH.

Bonpocsl K 3K3aMeHy
IO AUCHOUIIJIINHE «I/IHTB.]'I.]IeKTya.]IbHI)Iﬁ aHaJIU3 00JIbIIHX JAHHBIX»

1.Kakoii xapakTep pocTa JaHHBIX B TexHonmorusx BigData?

2. Pa3BuTHE KaKUX TEXHOJIOTHI U YCTPONCTB MPHUBEIIO K MOsBJICHUIO TepmuHa BigData?
3. Yo siBseTCS OCHOBHBIM INTOOAIBHBIM HCTOYHUKOM POCTa 00bEMOB JaHHBIX?

4. KakoBbI MPUYHMHBI aKTyaJIbHOCTH TexHOJIorni BigData?

5. Kakwue sransl BkitogaeT B ce0s mapagurma BigData?



6. Kakue dakTopbl TOpMO3ST BHeApeHHe TexHoo0 ruii BigData?

7. Yto mpeacraBisitoT coboi mpouemyps ETL?

8. Kakoil OCHOBHOM HEJOCTATOK MOJTHOW aBTOMATHU3AIMU aHATUTHYECKUX MPOLeayp?
9. OnuimuTe OCHOBHBIE XapakTepucTuku BigData?

10. OnuiuTe OCHOBHBIC METO/IbI, UCIIOIb3yeMbIe /IS pelieHus 3anau BigData?
11. ITogxoasr NOSQL.

12. Texunomorust Hadoop.

13. IMapagurma MapReduce.

14. daiinosas cuctema HDFS.

15. Yrumaer Hadoop.

17. lpunuuns! padotsl ¢ BigData.

18. B uem pazuuna mexay oneparopamu DELETE u TRUNCATE?

19. Yto noxnpasymeBaercsa noa CYBJ1? Kakue cymecrBytor Tvnst CYB/[?

20. Yto moapazymeBaercs noj1 Tadymiei u moixem B SQL?

21. Yto takoe coequnenus B SQL?

22. B yem paszuuna mexay tunoM ganusix CHAR u VARCHAR B SQL?

23. Yro Takoe nepBuuHbIN K04 (Primary key)?

24. Yto Takoe orpanndenus (Constraints)?

25. B uem pasnuna mexay SQL u MySQL?

26. Yto Takoe yHukaiabHbli Kitou (Unique key)?

27. Yto moapazyMeBaeTcs Mol EJIOCTHOCTHIO IAHHBIX ?

27. B ueM pa3HuIa MEXIYy KIACTEPU30BAHHBIM U HEKJIACTEPU30BaHHBIM HHAEeKcamMu B SQL?
29. Hannmmre SQL-3anpoc u1st oToOpaskeHus TeKyIen AaThl.

30. Yro BBl mogpa3zymeBaeTe noja JeHOpMaIn3anuen?

31. OnuiuuTe pa3auyHbIe TUIIBI UHIEKCOB.

32. Uto Takoe HOpMaIU3alus U KaKOBbI €€ IpeuMyIecTBa’?

33. B yem pazanna mexay komangamu DROP 1 TRUNCATE?



@opma IK3aMeHAIHOHHOTO OHUjIeTa

MuHHCTEpPCTBO HAYKU U BhIcIIEro oOpazoBanus Poccuiickoit denepanyu
denepanabHOE TOCYJaPCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEKICHUE BBICIIETO

obpazoBanus «PocToBCcKuUif rocyrapcTBeHHbBIN dKoHOMUUYeckuit yHuBepcuteT (PUHX)»
(DaKy.]'IBTeT KOMIIBIOTCPHBIX TEXHOJIOTHH U 3allIHNThI I/IH(l)OpMaI_II/II/I
Kadenpa pyngameHTanbHOM U TPUKIIATHOW MATEMATHKU

DK3AMEHAIIMOHHBIN BUJIET Ne
[To mucruruinae «HTEIeKTYaIbHBIN aHATTU3 OOJBIINX JAHHBIX)
Hamnpasnenue noaroroku 01.04.02 «lIpukinagnas MareMaTuka 1 H”HGOPMATHKA»

1 . Kakoii xapakTep pocta JaHHBIX B TexHOsorusx BigData?
2. Yro nogpazymenaercs nog CYB/[? Kakue cymectBytoT tumnbsl CYB?

CocraBurens M.A. byrakoBa

N.o. nupexropa MU UM M.A. byrakoBa

Kpurepuu ouennBanus
40 6annoe — OTBET MOJHBIH H HpaBHHLHBIﬁ; CTYACHT XOpOomO IOHUMACT MAOINOJIHUTCIIbHBIC

BOIIPOCHI,
30 6annoe — B OTBETE JNOMYIIEHBI JIBE-TPU OLIMOKH, UCIPABICHHBIE 110OCJIE HAaBOJAIIMX BOIPOCOB
IpernojiaBarers,
22 6anna — CTYAEHT Ha MWJCHHOM YpOBHE IIOHUMAeT COJAEp)KaHUE MaTepuaja IMOHUMAaeT

coJiepKaHne MaTepuaia, HO 3aTPYAHSETCS] BOCIIPOM3BECTH CYIIECTBEHHBIE TEXHUYECKHE JCTaNH,
10 6annos — CTyIEHT IMOHMMAaeT COJIEep)KaHHE IOCTaBJIEHHOro B Owiere Bompoca, HO ciabo
OpPUCHTHUPYETCA B COACPKAHMHN OCHOBHOI'O y‘~I€6HOFO Marcpuajia, HE MOXKCT HCIPABUTH CIACIIaHHBIC
OLIMOKH MPU HABOJAIIMX BOIPOCAX MPErnoaaBaTes,
0 6annoe — OTBET OTCYTCTBYET.
Jlns ycnemHol ciaum sK3aMeHa HeoOXouMo HabpaTh 22 Gasia.



