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. HOEJA U 3AJAYU OCBOEHUSA JUCHUITJIMHBI

Iean ocBoeHMS AUCHMIUIMHBI (MOIyJs): (OpMHpOBAaHWE Y CTYJCHTOB KOMIIETCHIUH B
o0nacTi pa3pabOTKU W KCIOJIb30BAaHHMSI METOJIOB M MHCTPYMEHTApHsl OOpabOTKM M aHaIn3a
OO0JIBIIMX MAacCCHBOB JaHHBIX. [laHHAs LIEJIb COOTHOCHUTCS C LIENBI0 00pa30BaTeIbHON IPOrPaMMBbl
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 MOCTPOCHUS apXUTEKTYpP OOJIBIINX JAHHBIX;

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

Il. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIl BO

2.1. Yuebnas nquciuruiviia (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 3Hanui, OOpaOoTka eCTECTBEHHOro s3bika, 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
(cermmanpHOCTH): 01.04.02 «[IpukiagHas MaTeMaTuKa U HHHOPMATHUKAY.

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 AJITOPUTMBI | HHCTPYMEHTAJIbHBIE 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 MHTEJUIEKTa MPOrpaMMHO-TEXHUUECKHUE

1aTGOPMBI JUTSI pEIICHUS
poecCHOHANBHBIX 3a1a4




OIIK-5.2.  Pa3pabateiBaer
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 00y4aromuXcs U TPYJIOEMKOCTh o
(B uacax) OPMBI TEKYIIIETO
5 KOHTPOJIS
% KonTakTHas pabora mpemogaBaTess ¢ g yCIIEBAEMOCTH
Ne n/m Pa3nen nucuumninHbl/TeMbl g 00yJaromuMucs qé; o dopma
3 c £ 5 POMEKYTOUHOM
CMUHApCKH °'g aTTeCTaLu1
e JlabopaTopH 0 &
Jlekuun o)
(IpaKTUYeCK | bI€ 3aHATHS =
We 3QHSITHSI) O
Pazgen 1. AaropurmMbl M TEXHOJOTHMH AaHAJAM3A | 2 12 0 26 21
00JILIINX JAHHBIX
L BBenenue B HayKy 0 JTaHHBIX 2 2 0 0 3
2. AJTOpUTMBI TIEPBUYHON 00PaOOTKH OOIBIINX TAHHBIX 2 2 0 6 3 TectupoBanue.
CtpykTypsl aaHHbiX B Python u Oubnmorexku st Bemoxsenie
3. PYKTYPDI 2 a 2 2 0 6 3 1a00paTOPHBIX
paboTh ¢ JaHHBIME B Python pabor Nel-5
4, Busyanusanus Big Data 2 2 0 4 6 -
5. Ananu3z u 1npeoOpazoBaHHE OOJBIIMX  JIAHHBIX, | 2 2 0 6 3
oubnmoteku Python
6. Pabota c BpeMeHHBIMU psiiamu B OuOmmoTtekax Python 2 2 0 4 3




Bunpl yue6HOM paboThI, BKIIFOYAs CAMOCTOSATEIBLHYIO
paboTy 00yJarOIMUXCS U TPYTOEMKOCTh o
(B uacax) OpPMBI TEKYIIIETO
- KOHTPOJIS
§ KonTtakTHast paboTa mnpernoaaBares ¢ s YCIIEBAEMOCTH
Ne mi/mm Pazien nucuumninHbl/ TeMbI g 00yJarOIMMHUCS % o ®dopma
3 . = 5 POMEKYTOUHOM
CMHUHAPCKH S8 arTecTalu
e Jlaboparopu o &
Jlekuu e
(IpaKTUYeCK | bI€ 3aHATHS b=
UE 3aHSITHSI) O
Paznen 2. Xpanuiaumma JaHHBIX M TEXHOJOTHH | 2 16 0 16 24
padoThl ¢ HUMH
7. CucTeMbl ypaBiieHUs 0a3aMu JaHHBIX 2 2 0 0 3
8. Hcnonb3oBanue s3pika SQL (DML) s co3nmanums | 2 2 0 6 3
CTPYKTYP JAaHHBIX
9. 3anpocs Ha s3bike SQL (DML) 2 2 0 6 3
Beinosinenue
10. OGDbeKTE! 63 TaHHBIX 2 2 0 0 3 71a00paTOPHBIX
pabot Ne6-9
11. NoSQL xpanwmimia TaHHBIX 2 2 0 0 3
12. Xparmwuiia OOJBIINX JAHHBIX KJIacca KITF0Y-3HAUYCHUE 2 2 0 4 3
13. JIOKYMEHTOOPUEHTHPOBAHHBIE XPAHWIUIIA OOJBIIUX | 2 2 0 0 3
JTAHHBIX
14. I'padoBbie xpaHwuIa OONBIINX JAHHBIX 2 2 0 0 3
Paznen 3. MHUHTesnmekTyasbHble MIAaTGOPMBI | 2 6 0 10 13 Brimonaenue
aHaJau3a 00JbIINX JaHHBIX n1abopaToOpHOii
a60T1bI Nel0
15. 2 2 0 0 6 P
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 5 0 10 3
: CPEICTB HHTEUIEKTYAIIBHOTO aHalu3a  OOJBIINX
nannbix: Hadoop, Spark u 10T
17. O} PexkTUBHOCT U OTKA30yCTOMUMBOCTH IUIaTHOpM | 2 2 0 0 4
WHTEJUIEKTYaJIbHOTO aHaN3a OOJIBIINX JTAHHBIX
Hroro 2 34 0 52 58
4.2 Tl;1aH BHeayIMTOPHOI caAMOCTOSITEJILHOI PadoThl 00yYaIOIIMXCSI 10 AUCHUILINHE
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 anHBIX 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 CAaMOCTOSITEILHOM paOOTHI TTO TUCIUIUIMHE (Jac) 58
BrokeT BpeMeHH caMOCTOSITENIbHOM paOoThI, MIPETyCMOTPEHHBIN YIeOHBIM IIAHOM [T TAHHOM 58
JUCIUIUINHEI (dac)




4.3 ConepixaHue y4eOHOTro MaTepuasa

Pa3znes 1. AIropuT™MBI M TEXHOJIOTUM AHAJIN3A 00JIbIIMX 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 KaTErOpHaIbHbIA U KOJIMYECTBEHHBIH aHAJIN3 JTAHHBIX.

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. Hcnoab3oBanmne sizpika SQL (DML) aas co3manusi cTpykTtyp AaHHbIX. Co3naHue
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 OpPraHMU3allUM 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 KONMPOBAaHWE M BOCCTAHOBJICHHE [aHHbBIX. YTIIpaBIECHUE
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
KOMITETEHTHOCTHOU MOJIEH 00YYEHHsI IPEANOoJIaracT IMUPOKOe MPUMEHCHNE 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 OHJIANH-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
00yJaroIUXCs ¢ MpernoaBaTesieM MOTYT MTPOBOJUTHCS C UCIIOJIb30BaHUeM 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/I0B,
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 TEKYIIIETI'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 MPUIIOKEHHUS K pabouell mporpaMme TUCHUIUIHHBI (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 obpazoBanue). — 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'. BBenenue B ananu3 JaHHBIX: yueOHUK U ipaktukym / 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. JlonmotHUTEJIbHAS JIUTEPATypa.

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

2. beccmeptHslil, U. A. HMHTennexTyaabHble CUCTEMBI : Y4eOHUK U MPAKTUKYM AJis 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
iatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/469867 (nata 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 : snexktponHsblii // OOpazoBarensHas miardopma 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 pecype] / 1. @max. — 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()OPMALIMOHHBIX TEXHOJIOTUIY, 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. Ilepeuenn pecypcoB ceTu UHTEepHeT, HEOOXOANMMBIX /I OCBOCHHUSI IMCIUTIMHBI

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 npoBeneHNN AUCHUIIINHBI yYaliuecs JOHKHBI ObITh 00ECTIeUeHBI:

1. JleknMOHHOW aynUTOpPHEH C MYJIbTUMEIUWHBIM TIPE3EHTAIIMOHHBIM O0OPYJIOBAaHUEM ISt
JIEMOHCTPALIMY [TPE3EHTALNUN U WILTFOCTPATUBHOIO MaTepurala.


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.
8.2.2. Python, MySQL, MongoDB, Neo4j — cBoboano pacrnpoctpansemoe I110.

8.3. Texnnuyeckue u JIeKTPOHHbIE CPeACTBA.
KommiekT y4eOHBIX MPe3eHTAMOHHBIX MaTEePUAIIOB.

IX. METOJIWYECKHUE YKA3ZAHUS JIUISI OBYUYAIOIUXCS IO OCBOEHUIO
TACIATLITAHBI

Meroandeckue ykazaHus PUBEACHBI B yI€OHOU JTUTEpaType, epeurciieHHon B pazaene VII.



YUYEBHASA KAPTA JUCHHUIIJIMHBI (MO Y JISA)
HNHTeNIeKTYyaIbHBIN AHAJIU3 00JIbIINX JAHHBIX

TpynoemMkocTb: 5 3a4.e.

dopma NpOMEKYTOYHON aTTECTALUU: IK3aMEH

Kypc 1, cemectp 2

Kon n nanmenoBanue HampasiaeHus: noarotoBku (cneruanbHoctu): 01.04.02 «[Ipukiannas maTemaTuka u
nHpopMaTHKa»

Marucrepckass mnporpamma: «VICKyCCTBEHHBIM HHTEIUICKT: MAaTEMaTUYECKHE MOJEIH M TPUKIAIHBIC
peLIeHUs»

. 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. UnTeiekTyaabHbIe 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 Heo0X01uMO
Ha0paTb He MeHee 38 6a/I0B IO cyMMe
TeKYLIero u py0e:KHOro KOHTPOJIsl.
Ounenka no TMCHUIJIMHE 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 0aJ1710B — OLIEHKA
«yIOBJIETBOPUTEJIbHO»;
— MmeHee 60 02J1JI0B — OLIEHKA
«Hey0BJIETBOPUTEJIbHO
HTOIo 100
0aJu10B

IIpenonaBarens:



IIpunoxenue
K paboueli mporpamme
(MoyII0)

MuHucTepCTBO HAYKH U BhICIIEro 00pa3oBaHus Poccuiickoit @enepanuu
denepaibHOE TOCYAAPCTBEHHOE OI0KETHOE 00Pa30BATEIBHOE YUPEKIECHUE BBICLIETO

obpazoBanus «PocToBCKUiA rocyrapcTBeHHBIN dKoHOMUUYeckuit yHuBepceuteT (PUHX)»
(DaKy.]'IBTCT KOMITBIOTCPHBIX TEXHOJIOTHH U 3allINThI I/IH(bOpMaHI/II/I
Kadenpa pyngameHTanbHOM U TPUKIIATHOW MAaTEMATHKU

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

VHTEJUIEKTY AJIbHBIM AHAJIN3 BOJIBILINX JAHHBIX

Kox u HanMeHOBaHME HANIPABIICHUS MTOITOTOBKU/CIICIIUATBHOCTH
01.04.02 «IIpuknagHas MaTeMaTuka 1 HHHOPMATHKA»

YpoBeHb 00pazoBaHus:
Marucrtparypa

Marwucrepckas nporpamma:
«VICKyCCTBEHHBIN MHTEIUIEKT: MaTEMAaTUYECKUE MOJEIH U MPUKIIATHbIE PELICHUS»

dopma 00yueHus:
Ounas

PocroB-na-/lony, 2023



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

KOMHIE;)CHHHI/II/I DOopMyIHPOBKA KOMIIETCHLIUN
1 2
OIIK OBHIEMPOPECCUOHAJIBHBIE KOMIIETEHIIUN
OIIK-5. Criocob6eH pazpabaThiBaTh aTOPUTMBI M IPOTPAMMHBIE CPECTBA IS
pE€UICHUA 3a0a4 B o0jacTu Co3aaHusa U MPUMEHECHUA NCKYCCTBCHHOI'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 ykasvl8aemcs 8 COOMeemcmsuu ¢ paboueli npocpammon OUCYUNIUHDBL.
**Haumenosanue oyeHoUH020 cpeodcmea yKazvl8aemcs 8 COOMeemcmeauu ¢ yueOHou Kapmou OUCYUNTIUHBL.

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

1. Data Mining — aTo mporiecc 0OHApYKEHHs B CHIPBIX JAHHBIX 3HAHUH, HEOOXOIUMBIX IS
pacueTa 1eNIeBbIX T0Ka3aTenel; MPUHATHS PeIICHHH B Pa3IMYHBIX cepax 4eI0BeYeCKOi e TeTbHOCTH,
oTpeieNIeHus 00JIaCTH JOMYCTUMbIX 3HaUCHUH.

2. ATpubyT — 3T0: Mepa OLIEHKH; 3HaUE€HUE NTEPEMEHHOMN; CBOWCTBO, XapaKTepHu3yroliee 00bEKT

3. B nporecce padoter Data Mining nporpaMmbl mojb30BaTellb MOKET IMOIYYUTh TAKUE
PE3yIBTATHL: TOJBKO CTATHCTUYECKH JOCTOBEPHBIE PE3YIIbTATHI; TOJyYSHHBIE HA OCHOBE METO/IOB
MaTeMaTHYeCKOro aHAJIN3a; pacyeTHbIE MOKA3aTeNIN mpolecca.

4. JlTaHHbIE MOT'YT OBITh IOJYYEHBI B pe3yjbTaTe: HaOMI0IeHUH; SKCIIEPUMEHTOB; PACYETOB.

5. JlaHHbIE IpeCTaBIAIOT COO0M: (aKThl; HAOIIOIEHHS; MEPHI OLIEHKH.

6. JlanHbIE — 3TO ... HEOOPAaOOTaHHBIM MaTepuall, IPEIOCTABIIEMbIH MOCTABLIIMKAMU JAHHBIX U
UCTIONTB3YEMBIH TIOTPEOUTEISIMA JJ1s1 POPMHUPOBAHMUST MHPOPMAITUN Ha OCHOBE JAHHBIX; PACYCTHBIC
XapaKTEPUCTHKH MPOLECCa; PEe3YIbTaThl 00padOTKH UMEIOIIUXCS TapaMeTPOB.

7. JIBa OCHOBHBIX THIIa IEPEMEHHBIX B CTATUCTHKE: KAYECTBEHHBIE U KOJMUECTBCHHBIC, PACUCTHEIC
U allpHOPHBIE; IPOCTHIE U CIIOKHBIE.

8. JIst Kako# IIKaJIbl IPUMEHUMBI TOJTFKO TaKWe ONEepaIliy KaK paBHO M HE paBHO? MOPSIKOBAs
IIKaJia; perpeccuBHAs IIKaja; HOMHHAIbHAS IIKaJia; IPOTPECCHBHAS IIKAJIA.

9. Jlns kaKo# MIKajbl IPUMEHUMBI TOJIBKO TaKHMe ONEepalliu KaK paBHO, HE PaBHO, OOJIbIIIE,
MeHbIIe? MOPSAIKOBas IKaJIa; perpecCUBHAs 1lIKajla; HOMUHAJIbHAS IIKaJia; IPOrpecCUBHAs IIKaJla




10. 3anaueit k1accupuKay MOKHO HA3BaTh MPEICKAa3aHUE... KATETOPUAIbHON 3aBUCUMOM
IIEPEMEHHOI, OCHOBBIBAsICh HA BEIOOPKE HEMPEPHIBHBIX U/WIIN KaTETOPHAIbHBIX IEPEMEHHBIX;
KaTeropuaibHOM HE3aBUCHMOI TepeMEeHHON, OCHOBBIBAsICh Ha BBIOOPKE HEMPEPBIBHBIX H/UIIH
KaTeropuajbHbIX IEPEMEHHBIX.

11. 3agayeii perpeccuu MOKHO Ha3BaTh IPEICKa3aHUE... YUCIOBON 3aBUCUMOU MEPEMEHHOM,
OCHOBBIBASICh Ha BEIOOPKE HETIPEPHIBHBIX U/HIIN KAaTETOPHAIBHBIX IEPEMEHHBIX ; TEKCTOBOM 3aBUCUMOM
IIEpPEMEHHOI, OCHOBBIBAsICh Ha BEIOOPKE HENPEPHIBHBIX U/WIIM KaTETOPHAIbHBIX IEPEMEHHBIX; YHCIOBOMN
HE3aBUCHMOI IepeMEHHOMN, OCHOBBIBAsICh Ha BHIOOPKE HENPEPBIBHBIX U/NJIM KaTErOpUaAJIbHBIX IEPEMEHHBIX

12. 3anaun knaccu(uKaluy pemarTes CaeIyIMUMHI aIrOPUTMAMU:

0 HEHPOHHBIE CETH

0 JIMHEWHOM perpeccuun

0 JleikcTphl

0 Orxura

13. 3agauy kinaccuuKanyuy HeJb3sl PELIUTh C MOMOLIBIO... anroputMa APriori; HEHpPOHHOH CeThIo;
aJropyuTMa JIMHEHHON perpeccuu

14. 3aKOHOMEPHOCTH, HailJICHHBIE B TIPOLIECCE UCIONB30BaHus TexHooruu Data Mining nosmkHsl
00janaTh TaKUMHU CBOMCTBAMU:

0 OBITH ITPAKTUYECKH M1OJIE3HBIMU

0 OBITb OOBEKTUBHBIMU

0 OBITh HEOUEBUIHBIMU

0 OBITh TOYHBIMHU

15. V3HavanbHast IpeaonpeesieHHOCTh KJIACCOB SABJISIETCS XapaKTePUCTUKOM 3a/1auH ...
KJIaCTEePU3aLNH; KIacCU(PUKAINH, HHTETPALUU

16. UuctpymenTsl Data Mining paboTaroT Ha OCHOBE TOYHBIX METOJIOB; MOT'YT CAMOCTOSITEIIHO
CTPOUTH TUIIOTE3bI O B3aUMOCBS3AX B IaHHBIX; TO3BOJISIOT HAUTH IN100aIbHBIM ONTUMYM

17. InTepBaibHas 1IKaja — 3TO HIKala pa3HOCTU MEX/ly 3HAUEHUSIMU KOTOPO MOTYT OBITh
BBIYHUCIICHBI, OJJHAKO X OTHOLIEHUS HE UMEIOT CMbICIIA; CYMMbI 3HAUE€HUI KOTOpbIE MOT'YT OBITh
BBIUMCJIEHBI, OJJTHAKO UX OTHOILEHUS HE UMEIOT CMBICIIA; IPOU3BEICHUS 3HAUYEHUI KOTOPbIE MOT'YT ObITh
BBIYHMCIICHBI, OJJHAKO UX OTHOLIEHUS HE UMEIOT CMbICTIa

18. K kaxoii KaTeropuu JaHHBIX OTHOCUTCS BEC U3MEPSAEMBIX 0ObEKTOB: HEITPEPHIBHBIM JAHHBIM;
KaTeropraJibHbIM JJaHHBIM; OCHOBHBIM JIaHHBIM

19. K knaccy onucarensHbIx 3a1a4 Data Mining otHocsiTest Takue 3a1aun:

0 KJIacTEpU3aLMs

0 MTOMCK aCCOLUATUBHBIX MPaBUII

0 pa3MelleHne

0 KOMITOHOBKA

20. K kiaccy nporaosupyronux 3agad Data Mining otHocsiTcst Takue 3amauu:

0 pa3MelieHue

0 KOMIIOHOBKa

0 perpeccus

0 Ki1accuduKarus

21. Knaccuduxanus OTHOCUTCS K CTpaTeruu: oOyueHus ¢ yuuresaeMm; ooyueHue 0e3 yuurens;
oOydeHue yuuTens

22. Knaccuduxanus OTHOCUTCS K:

0 yrpasisieMoMy OOYy4EHHUIO

0 HEYIpaBIsIEMOMY 00yUEHUIO

0 KOHTPOJIHPYEMOMY O0yUCHUIO

0 00y4YeHHIO T10 MpaBUiIaM

23. Knaccuduxanusi — 370 ... OTHECEHHE 00BEKTOB K OJHOMY U3 3apaHee U3BECTHBIX KIJIACTEPOB;
OTHECeHHE 0OBEKTOB K OJJHOMY U3 3apaHee U3BECTHBIX KJIACCOB; OTHECEHHE OOBEKTOB K OJIHON U3 3apaHee
M3BECTHBIX MIPEIMETHBIX o0siacTeit



24. MetoJ 1epeBbeB PEeUICHUN PUMEHSIETCS IS peIIeHHs 3a/1a4 ... KIaCTepU3aluy;
UIeHTU(UKAIIMN; MHTETPAINH; KJIacCU(UKAITUN

25. MHOX€eCTBO MTPUMEPOB, UCIIOJIb3yEeMOE JIJIsl KOHCTPYHPOBAHUSI MOJICIN, HA3bIBACTCHA. ..
00y4aromuM MHOXECTBOM; TECTOBBIM MHOXECTBOM; 3TAJIOHHBIM MHOKECTBOM; IIPEAMETHBIM MHOKECTBOM

26. MHOXeCTBO ITPUMEPOB, UCIIOJIB3yeMOE JIJIsl MPOBEPKHU pabOThl CKOHCTPYUPOBAHHON MOJIEINH,
Ha3bIBAETCSL... 00YJAIOIIUM MHOKECTBOM; TECTOBBIM MHO>KECTBOM; ATAJIOHHBIM MHOXECTBOM,;
peIMETHBIM MHOKECTBOM

27. HazoBuTte (hakTopsl, 00yCI0BUBIIKME BOSHUKHOBEHUE U pa3BuTre Data Mining:

0 COBEPIICHCTBOBAHKE aJITOPUTMOB 00pabOTKH MH(POPMAIIUU

0 HAKOIUICHHE OOJIBIIIOTO KOJUYECTBA PETPOCIIEKTUBHBIX JAHHBIX

0 COBEPIIECHCTBOBAHUE TEXHOJIOTHI XpaHEHUS U 3allUCHU JTaHHBIX

0 COBEpPILIEHCTBOBAHHE aIMapaTHOTO M IPOrPaMMHOTO 00ecrieueHus

O MOSIBJICHHE METOA0B MaTeMaTHYECKOT'0 aHaIN3a

28. HomuHanbpHas mIKajia — 3TO IIKaia, coJlepikalias TOIbKO KaTeropuu, KOTOpbIe HE MOTYT
YIIOPAI0YNBATHCS; COJEPIKAIIAS TOJIBKO KaTETOPUH, KOTOPBIE MOTYT YIIOPSI0YMBATHCS; COJepKAIIast
TOJILKO KaT€ropHuu, KOTOPBIE MOT'YT HHTETPHPOBATHCS

29. O6beKT onMChIBaETCS KakK ... HAOOp aTpuOyTOB; HAOOP MEPEMEHHBIX; HAOOP MpaBui; HAOOP
XapaKTEPUCTHK

30. OOBeKTOM He SABIIAETCS: IEPEMEHHAs; HaOOp MepeMEHHbBIX; HA0Op MpaBUII

31. OcHOBHasI XapaKTepUCTHKA 3a/1a4i OMHAPHOW KIIACCH(PUKAIIUU: 3aBHCUMAasl IEPEMECHHAS MOXKET
MPUHUMATH TOJBKO JIBa 3HAUCHUS; 3aBUCUMasl IEPEMEHHAst MOKET IPUHUMAThH TOJILKO TPH 3HAUCHUS;
3aBUCHMasl IEPEMEHHAsI MOXKET IPUHUMATh TOJIKO YEThIPE 3HAYCHUS

32. OueHure NpaBUIbHOCTD YTBEPkKACHUS: "M3BlIeUeHNE MT0JIE3HBIX CBEIEHUI HEBO3MOXKHO 0€3
XOPOIIET0 TOHUMAaHHS CYTH JTAaHHBIX" YTBEPKACHUE BEPHO; YTBEPIKICHHE HEBEPHO

33. Ouenure npaBuwiIbHOCT YTBepkAcHUs: "Data Mining MokeT 3aMEHUTh aHATTMTHKA"

0 TEXHOJIOTHSI BCETO JIUIIb JAaeT aHATUTHKY HHCTPYMEHT AJIsl OOJIErdeHHsI U YITyYIIESHHs €ro paboThI

0 TEXHOJIOTHSI HE MOXET JaTh OTBETHI HAa T€ BOIPOCHI, KOTOPBIC HE OBLIH 33JaHbBI

34. TloaroroBka AaHHbIX B mporecce Data Mining siBisieTcsi: CyIeCTBEHHBIM 3TAllOM pabOoThI;
MOJATOTOBUTENBHBIM 3TAroM paboThl; 3aKITIOUUTEIBHBIM ATAIOM PabOThI

35. opsiakoBas mKaia — 3TO MIKaia, CoAepIKaast KaTeropuu, KOTOPbIe MOTYT YIOPSIIOUNBATHCS,
OIMCaHKe MPeIMETHON 001aCTH; ONMMCaHUe 00JaCTH; ONMCaHUe O0JIACTH JOMYCTUMBIX 3HAUEHUI

Cneuunduxkanus tecra

JlaHHBIE TECTOBBIE 3a/1aHUS MPEIHA3HAYEHBI JJIs MCIIOJIb30BAaHUs B KAUECTBE CPEACTBA PYOEKHOTO
KOHTPOJISl YI€OHBIX JOCTHKEHUH MaruCTPaHTOB MO AMCHUIUINHE «HTEIeKTya bHbBIN aHaIn3 OOJIBIITNX
TAHHBIX.

Matepuaisl TECTOBBIX 3aJJaHUM MpeayCMaTpPUBAIOT HEOOXOAUMBIH MUHHUMYM IIPOBEPKHU 3HAHUH 110
JUCLUIUIMHE, a TAK)KE CTEIIEHHN OBJIAJICHUS CTYACHTaMH 3HAHUSAMH B 00J1aCTH pa3pabOTKH MPOrpaMMHO-
anmaparHbIX. TecTHpOBaHNE CYMTACTCS YCIIEITHO TPOICHHBIM IPH MPOIEHTE BEPHBIX OTBETOB JAHHBIX
oOyuyaromumMmcs Ha 6osee 60% 3a1aHuil. Y CHENHO CIaHHOE TECTUPOBaHKE OLIEHUBAETCs B 6 OAyUIOB.

JlabopaTopHbie padoOThI 10 JUCHUTIMHE
no AMCIOMIIJINHE «I/IHTe.]'I.]IeKTya.]ILHLIﬁ aHAJIHU3 00JbIINX JAaHHBIX»

JlaGoparopHasi padora Nel. AJropurmMbl HepBUYHOM 00Pa0OTKHU 00JIbIINX JAHHBIX
BBITTONTHUTS 3a1aHKE IO BAPUAHTY, IIPEIOCTABISIEMOMY IIPETOIaBATEIEM.
HpCI[OCTaBI/ITB AJITOPUTM U TCKCT IIPOrpaMMBI.
[IpenocTaBUTH OTYET O BHIIOJHEHHOU padoTe.



JlabopaTtopHasi paGora Ne2. CTpyKrypsl AaHHbIX B Python u 0ubjamnorexu st padoThI

¢ 1aHubIMH B Python
BrimonsuTs 3aaHueC 10 BapUaHTYy, IPCAOCTABIIACMOMY IIPCIIOAaBaTCIICM.
IIpenocTaBuTh AITOPUTM U TEKCT IPOIPAMMBI.
Hpe,I[OCTaBI/ITB OTYET O BBIIOJIHECHHOM pa60Te.

JlaGopaTopnasi padora Ne3. Busyanmsamusi Big Data. Buoamoreka Matplotlib
BremoaHuTH 3aaHueC 110 BapUaHTy, IPpEA0CTABIILICEMOMY IIPEIIOAaBaTCIICM.
IIpenocTaBuTh AITOPUTM U TEKCT IPOrPAMMBI.

HpC,I[OCTaBI/ITB OTYET O BBHIIOJHEHHOHN pa60Te.

JlaGoparopHasi pabora Ne4. Anayiu3 u npeodpazoBanme 00JbIINX JAHHBIX,
oudmorexn Python, SciPy, NumPy, Seaborn, Scikit-Learn

BBIIOIHUTE 3aaHKE IO BAPUAHTY, IPEJOCTABIIEMOMY IIPEIIOAABATEIIEM.
IIpenocTraBuTh AITOPUTM U TEKCT IPOIPAMMBI.
[TpenocTaBUTh OTYET O BBHINOJIHEHHOMN padoTe.

JlabopaTopHasi padora NeS. PaGora ¢ BpeMeHHbIMHU psiiaMmu B Oudanorexkax Python.

bubdamnorexa Stime
BeIOJIHUTE 3aJaHUC 110 BapI/IaHTy, Hpe):[OCTaBHSICMOMy npernoaaBaTCIICM.
HpeI[OCTaBI/ITB aJIFOpI/ITM 1 TCKCT HpOFpaMMI)I.
Hpe,I[OCTaBI/ITB OTYET O BBLIMIOJIHEHHOU pa60Te.

JlaGopaTopnas padora Ne6. Ucnosb3oBanue sizbika SQL (DML) a1 co3nanus

CTPYKTYP AaHHBIX
BrImonHNTE 331aHKE 110 BAPUAHTY, IPEIOCTABIIIEMOMY MPETOAABATEIICM.
[IpeocTaBUTh aJrOPUTM U TEKCT MPOTPAMMBL.
[TpemocTaBUTh OTYET O BBHITIOJHEHHOW padoTe.

JlaGoparopHasi padbora Ne7. 3anpocsel Ha sa3bike SQL (DML)
BrInonHuTe 331aHKE IO BAPUAHTY, IPEIOCTABIIEMOMY IIPENOJABATEIIEM.
HpeI[OCTaBI/ITB AJITOPUTM U TCKCT IIPOTrpaMMBI.

[IpeocTaBUTH OTYET O BBHIOJHEHHOU padoTe.

JlabGoparopHasi padora Ne§. O0beKTHI 023 JaHHBIX
BrInonHuTh 331aHKE IO BAPUAHTY, IPEIOCTABIAEMOMY IIPENOJABATEIIEM.
HpeI[OCTaBI/ITB AJITOPUTM U TCKCT IIPOTrpaMMBI.
[IpeocTaBUTH OTYET O BBHIOJHEHHOW padoTe.
JlabopaTopHnasi padora Ne9. Xpanuiauina 00J1bIIKX JaHHBIX KJIACCAa KJIKY-3HAYCHHE
BeinmoaHuTh 3aAaHUC 110 BApUaHTY, NPCAOCTABIISIEMOMY IIPCIIOAAaBATCIICM.
IIpenocTaBUTh AITOPUTM U TEKCT MPOIPAMMBI.
HpCI[OCTaBI/ITB OTYET O BBHIMOJHEHHOMN pa60Te.

JlabopaTopHnasi padora Nel(0. PazpaboTka MeT0/10B, AJITOPUTMOB M MPOTPAMMHBIX

CPeACTB HHTE/LUIEKTYAJIbHOT0 aHaau3a Oosbiuux 1anHbix: Hadoop, Spark u IoT
BrImmoaauTs 3aaHuC 110 BaApUaHTy, NPCAOCTABIIICMOMY IPLCIIOAaBaATCIICM.
IIpenocTaBUTh AITOPUTM U TEKCT MPOIPAMMBI.

HpeI[OCTaBI/ITB OTYET O BBIMOJHEHHOMN pa60Te.

Brimonnenue oaHoit mabopaTopHoil paboThl OlleHUBAeTCs B 5 0aJIJIOB.



Tembl pepepaToB
10 AU CHUIIJINHE ((I/IHTeJIJIeKTyaJIbeIﬁ aHaJIM3 00JbIINX JAHHBIX»

Yacts 1
1. HWcropwust pa3BuTHsl, HA3HAUYEHHUE U POJIb 0a3 TaHHBIX.
2. @aiinoBbIe CUCTEMBI U 0a3bl JAHHBIX.
3. CTpyKTypbl IaHHBIX U 0a3bl TaHHBIX.
4. Cnoco0bl xpaHeHust uH(Gopmanmu B 0a3zax JTaHHBIX.
5. CnocoOsbI nosieHus 3G GEKTUBHOCTH 00pabOTKH JAaHHBIX 33 CUET MX OpraHu3alIiu.
6. OOmas xapakTepucTUKa, Ha3HauUCHHE, BO3SMOXKHOCTH, cOCTaB U apxurekrypa CYB/I.
7. Kmaccudukamus CYB/I.
8. NudbopmannoHHoOe, IMHIBUCTHYECKOE, MATEMAaTUIECKOE, allliapaTHOE, OPTraHU3AIIMOHHOE, TTPABOBOE
obecneuenust CYB/I.

9. Tunonorus 6a3 nanHbiX. JlokymeHTanbHbIe 62361 JaHHBIX. PakTorpaduveckrue 6a3pl TaHHBIX.

10. Tunonorus 6a3 1aHHBIX. | HIEPTEKCTOBBIE U MYJIbTUMEANIHBIE 0a3bl TaHHBIX.

11. Tunonorus 6a3 naHHbIX. OOBEKTHO-OPUEHTUPOBAHHBIE 0a3bl JAHHBIX.

12. Tunonorus 6a3 nanHbIX. Pacnipenenennsle 6a3bl 1aHHbIX. KomMMmepueckue 0a3bl JaHHbIX.

13. Hegocratku pensimuonasix CYB/I.

14. O6wekTtHbIe pacmupenus pensuuoHHeix CYB/I.

15. CpexncrBa aBTOMaTH3aMU MPOSKTUPOBAHUS 0a3 JaHHBIX.

16. LenTpanu3auus JOTUKU IPUIOKEHUS Ha cepBepe 0a3bl JaHHBIX.

17. Undopmanmonnsie xpanmwmmiia. OLAP-TexHomorus.

18. XML-cepgepsl.

19. Ilpuanmne! noctpoerus b/1.

20. [Ipobmema co3maHuss W CKaTUs OONBIIMX WH(GOPMAIIMOHHBIX MAacCCHUBOB, HH(GOPMAIIMOHHBIX
XPaHWIUII ¥ CKJIQJ0B JTaHHBIX.

21. dpakTanbHbIe METO/IbI B apXHUBALIUH.

22. YrpaBlieHHE CKJIalaMH TaHHBIX.

23. CpenctBa nojiep)kaHusl LEJIOCTHOCTH 0a3bl JAHHBIX

24. CepBepsl 0a3 JaHHBIX.

25. Muoromnardopmensie CYBJl. CYB/I Oracle.

26. Muoromnardopmensie CYB/I. Informix.

27. Muoromnardopmensie CYB/I. Sybase.

28. Muoromnardgopmensie CYB/I. DB2.

Yacts 2

Mmuoromnardopmensie CYB/]. MySQL.

CVYB/l, opuentupoBaHHble Ha KOHKpeTHBIE M1atgopmbl. CYB/] DBManager B OS/2.
CYB/, opuentupoBanHble Ha KOHKpeTHbIe maTdgopmbl. CYB/] SQL/400 B AS/400.
CVYB/l, opuentupoBanHbie Ha kKoHKpeTHbIe iathopmer. CYBJ] Access B Microsoft Windows.
CVYB/]] cemeiictBa XBase, Dbase.

ba3bl naHHBIX peaTbHOTO BPEMEHH.

KuzHeHHbI UK 0a3bl JaHHBIX.

[uxnuaeckas 6a3a JaHHBIX.

Cxarue 6e3 norepsb B pensiroHHbix CYB/I.

10 3amura napopmanuu B CYB/I.

11. Hopmanbhnsie ¢popmbi: HOBK. 3 npumepa.

12. Hopmanbusie ¢popmbr: 4HD. 3 mpumepa.

13. Hopmanbhnsie ¢popmbl: SH®. Onucanue. 3 npumepa.

14. XpaneHnue epeBbeB B PENSLUOHHBIX 0a3ax TaHHBIX.

15. Cnioco6sl mepeHoca gaHHbIX ¢ onxHoro tuma bJI B apyryro. Ha mpumepe mepeHoca JaHHBIX U3
MySQL B Access.

oSN~ ®WNE



16. Cioco0s! mepeHoca gaHHbIX ¢ oxHoro Ttuma bJl B apyryio. Ha mpumepe mepeHoca JaHHBIX U3
Access B MySQL.

17. DxcnopT/uMnopT Mex Ty 6azamMu JaHHBIX PA3TUYHBIX POU3BOAUTEICH.

18. PeanbHblie u ¢panTacTuyeckue pazpadorku b/I.

19. ®dusnyeckoe XxpaHeHHe PEISAHMOHHBIX TaOIHII.

20. Cepuanuzanus Tpan3aknuii B /1.

21. Ananu3 xauecTBa 0a3 TaHHBIX.

22. I1lytu dhopmupoBanus 6a3 JaHHBIX I TUPEKT-MapKETUHTA.

23. ApxurekTtypa v GyHKIHOHUPOBAHUE aJPECHBIX 0a3 JaHHBIX.

24. Crepx0Oomnbime 0a3pl JaHHBIX.

25. Dkcrutyaranus 6a3 ganHbeIx. CocTaB, MOPSAAOK IUNIAHUPOBAHUS U IPOBEJCHUS PETJIAMEHTHBIX Pa0oT.

26. Dxcruryaranus 6a3 naaabix. CepBuchbie cpenctsa CYB/I.

27. Dkcmutyaranus 0a3 JaHHBIX. 3a/1a4d aIMUHUCTpaTopa 0a3bl JAHHBIX.

28. Dkcmtyaranus 6a3 gaHHbIX. Opranu3anus Tpyaa 00CIyKUBAIOLIETro epcoHaa.

MeToanyeckue peKOMeHAalUM 10 HANIMCAHUIO, TPeOoBaHMsI K 0()OPMJIEHUIO

Pedeparsl 0MKHBI OTBEYaTh BRICOKUM KBaJIM(DUKAIIMOHHBIM TPEOOBAHUSM B OTHOIIEHUH HAYYHOCTH
comepxkanuss u odopmienusi. Tembl pedeparoB, Kak MPaBHIIO, IOCBSIIEHBI PACCMOTPEHHUIO OJIHOU
npobsieMbl. O6beM pedeparta MokeT ObITH OT 12 10 15 cTpaHHIl MAIIMHOMUCHOTO TEKCTA, OTIEYaTaHHOTO
yepe3 1,5 uHTEepBana, a Ha KOMIIbIOTEpe uepe3 1 MHTepBaj (CHUCOK JIMTEPATYpPhbl U MPUIIOKEHUS B 00BbEM
He BX0nAT). TekcToBas 4YacTh pabOThl COCTOMT W3 BBEIEHHUS, OCHOBHON dYacTh W 3akitoueHus. Bo
BBEJICHUHM CTYJIEHT KpaTKO OOOCHOBBIBAET aKTYyaJbHOCTh H30paHHOW TeMbl pedepaTa, pPaCKpbIBAET
KOHKPETHBIE LI U 33/1a4H, KOTOpPbIE OH COOUPAETCs PELUIUTh B XOJ€ CBOETO HEOOIBILIOTO UCCIIEIOBAHUS.
B ocHoBHOW yacTu moApOOHO pacKphIBaeTCsA COJEp:KaHHE BOMpoca (BOMPOCOB) TeMbl. B 3akitoueHun
KpPaTKO JOJDKHBI OBITH CHOPMYIHPOBAHBI MOJYYEHHBIE PE3yJIbTaThl MCCIENOBAaHUS WM JaHbI BHIBOJBL. B
NPUIOKEHUU (TIPHIOKEHHUS) K pedepary MOTyT BBIHOCHTBCS TaONHIbI, TpapuKd, CXEMbl W Ipyrue
BCIIOMOTaTeNbHbIE MaTEPHAIIbl, HA KOTOPbIE UIMEIOTCS CCHUIKHU B TEKCTE pedepara.

Kpurepum ouenkmu:
- Pedepar omenuBaercs B 2 0Oamia, €cid CTYACHT BBINOJHUI BCE MPEABSBISIEMbIE TpeOOBaHUS U
pPEKOMEH/1alluH, B TOJTHOM 00beME pacKpbITa TEMa UCCIIE0BAHMS;
- Pedepar onenuBaerca B 1 Oamn mpu Haauuuu B paboTe OOy4aromerocsi Cepbe3HbIX 3aMEYaHMi IO
COJIepKAaHUIO U O(hOPMIIEHUIO PAOOTHI;
- Pedepar onenuBaercs B 0 0ayuioB npu HEHAJIEKAIEM UCTIOTHEHUN (DOPMBI OTYETHOCTH.

Bomnpocsl Kk 3k3amMmeny
1o aucuuIuinie « MHTe/UIeKTyalbHbIH aHAJN3 00JIbIINX JAHHBIX)

1.Kakoi xapakTep pocra JaHHBIX B TexHonmorusx BigData?

2. Pa3BuTHE KaKUX TEXHOJIOTUI U YCTPOMCTB NMPHUBEIIO K NOsIBIeHUIO TepmuHa BigData?
3. Yto sABNISE€TCA OCHOBHBIM INI00AIbHBIM HCTOYHUKOM POCTa 00HEMOB JaHHBIX?

4. KakoBbI MPUYHMHBI aKTyaJIbHOCTH TexHONoruid BigData?

5. Kakwue stanbl BKIIto4aeT B ce0s mapaaurma BigData?

6. Kakue dakTopbl TopMO3ST BHeApeHHe TexHoo ruii BigData?

7. Uto mpeacTaBisioT codoit mponexypst ETL?

8. Kaxoii 0cHOBHOI1 HEJOCTATOK MOJIHOIM aBTOMATH3ALUN aHAIUTUYECKUX MpoLeyp?

9. OnumuTe OCHOBHBIE XapakTepuctuku BigData?

10. OnummTe OCHOBHBIE METO/IBI, HCIIOJIb3YeMbIe 1S pemenus 3anad BigData?



11.
12.
13.
14.
15.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
27.
29.
30.
31.
32.
33.

IMoaxoasr NOSQL.

Texuonorus Hadoop.

[Mapapgurma MapReduce.

®aiinopas cuctema HDFS.

Yrunuter Hadoop.

[Mpuniumne! padots! ¢ BigData.

B uem pazauna mexay oneparopamu DELETE u TRUNCATE?

Uto nonpazymeBaercs nog CYB/]? Kakue cymectBytor Tunbslt CYBJ1?
Uro noxpasymeBaercs 1moj tadbnauuei u noinem B SQL?

Yro Takoe coenuHenus B SQL?

B uem paznuna mexay tunom nanasix CHAR 1 VARCHAR B SQL?
Yro Takoe nepBuuHBIA K104 (Primary key)?

Uro Takoe orpanuuenus (Constraints)?

B uem paznuna mexay SQL u MySQL?

Uro Takoe yaukanbHbIi K09 (Unique key)?

Yro noapaszymeBaeTcs o1 HEeIOCTHOCThIO JaHHBIX ?

B uem pazHuia Mex1y KJIacTepU30BaHHBIM M HEKJIACTEPU30BaHHBIM UHAeKcaMu B SQL?
Hanummure SQL-3ampoc asns oToOpaxeHus TeKyIe 1aThl.

UYrto BBI MOAPa3ZyMeBaETe MO JCHOPMATU3AIUCH?

Onummre pa3nuyHble TUIIBI HHACKCOB.

Uto Takoe HOpMaAIHM3aIKs U KaKOBHI €€ MPEeUMYIIecTBa?

B uem paznuna mexay komangamu DROP u TRUNCATE?



@opma IK3aMeHAIHOHHOTO OHUjIeTa

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

obpazoBanus «PocToBCcKuUif rocyrapcTBeHHbBIN dKoHOMUUYeckuit yHuBepcuteT (PUHX)»
(DaKy.]'IBTCT KOMITBIOTCPHBIX TEXHOJIOTHH U 3allINThI I/IH(bOpMaHI/II/I
Kadenpa pyngameHTanbHOM U TPUKIIATHOW MATEMATHKU

DK3AMEHAIIMOHHBIN BUJIET Ne
[To mucruruinae «HTEIeKTYaIbHBIN aHATN3 OOJBIINX JaHHBIX)
Hamnpasnenue noaroroku 01.04.02 «lIpukinagnas MareMaTuka 1 H”HGOPMATHKA»

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

CocraBurenb

Kpurepuu ouennBanus
40 6annoe — OTBET MOJHBIH H HpaBHJ’ILHBIfI; CTYACHT XOpOoIIO ITOHUMACT MAOIIOJIHUTCIIbHBIC

BOIIPOCHI,
30 bannoe — B OTBETE JNOMYIIEHBI JIBE-TPU OLIMOKH, UCIPABICHHBIE 110CJIE HABOJAIIMX BOIPOCOB
IpernojiaBarers,
22 6anna — CTYAEHT Ha MJCHHOM YpOBHE IIOHUMAeT COJAEp)KaHUE MaTepuaja IMOHUMAaeT

coJiepKaHne MaTepuaia, HO 3aTPYAHSETCS BOCIIPOU3BECTH CYIIECTBEHHBIE TEXHUYECKHE JCTaNH,
10 6annosé — CTYAEHT TNOHUMAET CoOJep)KaHHE IIOCTAaBIEHHOrO B Owmiere BONpoca, HO Cinabo
OpPUCHTHUPYETCA B COACP)KAHMHN OCHOBHOI'O y‘~I€6HOFO Marcpuajia, HE MOXKCT HCIPABUTH CIACIIaHHBIC
OLIMOKH MPU HABOJAIIMX BOIPOCAX MPENoAaBaTes,
0 6annoe — OTBET OTCYTCTBYET.
Jlns ycnemHol ciaum sK3aMeHa HeoOXouMo HabpaTh 22 Gasia.



