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. HOEJIA U 3AJAYU OCBOEHMUSA JUCHUITJIMHBI

Iean ocBoeHMs AUCHMIUIMHBI (MOIyis): (OpMHpOBaHWE y CTYJCHTOB KOMIIETCHIUH B
o0nacTi pa3pabOTKH W HCIOJIb30BAaHHMS METOJIOB M MHCTPYMEHTapHsl OOpabOTKM M aHaIn3a
OO0JIBIIMX MAacCCHBOB JaHHBIX. [laHHAS 1IEJIb COOTHOCHUTCS C LIEJIBI0 00pa30BaTEILHON IPOrPaMMBI
B YaCTH MPHUKJIAIHBIX PEIICHUN JJISi CHCTEM HCKYCCTBEHHOT'O MHTEIUICKTA.

3agaum.

— u3ydeHue crenuduky anamu3a u 00pabOTKU OOJIBIINX MaCCUBOB JIAHHBIX;

— OBJIQJICHHE OCHOBaMH pPa3pabOTKM Mopesiel, METOI0B, AITOPUTMOB JUIS Pealn3aIiu
npoekToB Big Data;

— OCBOCHHE 0a30BBIX PEIICHUH B 00JIaCTH MOCTPOCHUS apXUTEKTYp OONBIINX JaHHBIX;

— npruoOpeTeHne HaBBIKOB IIPUMEHEHUS CYIIECTBYIOIIMX PEIeHUi B 001acTu 00paboTKu
OOJIBIINX JTAHHBIX.

Il. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIl BO

2.1. Yuebnasa quciuruiviia (Moayib) MHTeIeKTyanbHbIi aHamu3 OONBIINX JAHHBIX OTHOCUTCS K
YaCTU TUCHUIUIUH (MOAynei), GOpMHUPYEMBIX YYaCTHUKAMH OOpa30BaTENIbHBIX OTHOILIECHUN M
ABIISIETCS 0053aTEIbHOM JUCITUIIINHOM.

2.2. 11 v3y4eHusl TaHHOW y4eOHOW AMCIMILIMHBI CTYIACHTY JOCTAaTOYHO 3HAHWU, MOTYYCHHBIX
B XOJle U3y4eHus AucuuiinH: basel nanueix, Mudopmanuonnsie Texnonoruu, Uundopmaruka 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 3Hanud, OOpabOTKa €CTECTBEHHOTO s3bIKa, KoMmmbroTepHOE
3peHue.

I11. TPEBOBAHMUSA K PE3YJIbTATAM OCBOEHUSA IUCIHUITIJINHBI
OcBoeHne JAUCUUIUIMHBI HaNpaBiIeHO Ha (OPMHUPOBAHME 3JIEMEHTOB CIEIYIOIIUX

komneTeHMi B coorBercTBUU ¢ @I'OC BO 1 OIl BO no nanHomy HamnpaBieHUIO MOATOTOBKU
(cermanbHOCTH): 01.04.02 «[IpuknaaHas MmaTeMaTHKa U HHGOPMATUKAY.

Ilepedyens nuIaHNpyeMbIX pe3yJIbTATOB 00y4eHHs M0 JHCHUIINHE (MOAYJIIO),
COOTHECEHHBIX C MHHANKATOPAMH JOCTHKEHUS] KOMIIeTeHIU

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

pa3pabaTbiBaTh aJTOPUTMBI | HHCTPYMEHTAJIBHBIE Cpebl, | HHCTPYMEHTAJIbHBIE CPEIbl,
U TpOrpaMMHBIE CpEACTBA | MPOTPAMMHO-TEXHUYECKUE | MPOTPaMMHO-TEXHUYECKUE
JUIs  pelleHus 3afady B | IIaTGOpMBl S pemieHus | mIaT(opMbl Ui peleHus

obnactu CO3/1aHUS U | 3aj1a4 B 00JacTu co3/laHus U | IpOo(hecCHOHATBHBIX 3ajau
MIPUMEHEHUS IIPUMEHEHHUS OIIK-5.1. Y-1. YMmeer npuMeHsTh
HCKYCCTBEHHOTO HCKYCCTBEHHOTO WHCTPYMEHTAJIbHBIE CPEJIBI,
MHTEJUIEKTa MHTEJUICKTa MPOrpaMMHO-TEXHUUECKUE

aTGOPMBI JJTSI pEIICHUS
po(ecCHOHANBHBIX 3a1a4




OIIK-5.2.  Pa3paGateiBaer
OpUT'MHAJIbHBIC
MIPOrpaMMHBIEC CPEICTBA IS
pelieHus 3amad B 00acTu
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
MCKYCCTBEHHOTI'O MHTEJIJICKTa




IV. COAIEP’)KAHUE U CTPYKTYPA JUCHUITVIMHBI

TpyaoeMKOCTh JUCHUIUINHBI COCTABJISAET 5 3a4eTHbIX efuHul, 180 yacos

d)opMa OTYECTHOCTHU: IK3aMCH

4.1 CopepxxaHue NTUCHUILUIUHBI, CTPYKTYPHPOBAHHOE MO TeMaM, ¢ YKa3aHHEeM BUJAOB Y4eOHbIX 3aHATHH M OTBeJIEHHOI0

AKAACMHUYICCKHUX YaCoB

HAa HHUX KOJIHYECTBA

Buzpl yaeOHON paOOThI, BKIIOUAsi CAMOCTOSTEIILHYIO
paboTy 00y4arOMMXCS U TPYIOEMKOCTh o
(B uacax) OPMBI TEKYIIETO
- KOHTPOJIS
@ KonTtakTHas paboTa npemnoaaBarens ¢ g yCIIEBAEMOCTH
Ne n/m Pa3nen qucuumiHbL/ TeMbl g 00y4arOIIUMUCS % o ®opma
3 C £ 5 | NpOMEKyTOUHOH
CMUHApCKH °'g aTTeCTaluu
e JlabopaTopH 0 &
Jlekuun o)
(IpaKTUYeCK | bI€ 3aHATHS b=
We 3QHSTHSI) O
Pasgen 1. AaropurMbl M TEXHOJIOTMH aHAJHU3a | 2 4 0 10 30
00JILIINX JAHHBIX
L BBenenue B HayKy O TaHHBIX 2 0 0 5
2. ANTOpUTMBI IEPBUYIHON 00PaGOTKU GONBIIHMX JaHHBIX 2 0 6 Tectnposanne.
Beinonuenue
CrpykTypel aanHbix B Python u Oubnmorexku st
3. 2 0 6 3 1a0opaTOPHBIX
paboTs ¢ JaHHBIME 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




Bunpl yue6HOM paboThI, BKIIFOYAsi CAMOCTOSATEIBHYO

paboTy 00yJaromuUXCst U TPYJT0EMKOCTh

DopMBbI TEKYIIETO

(B yacax)
- KOHTPOJIS
% KonTakTHast paboTa mpernoaaBares ¢ g yCIIEBAEMOCTH
Ne i/nt Pa3zzen nucuUNIMHBL/TEMBI g 00yJarOIMMHUCS = ®opma
(] o
3 e — & 5 | mHpoMexyTouHOi
P e'g aTTecTaluu
e Jlaboparopu o &
Jlekuu %
(IpaKTHYECK | ble 3aHIATUSA =
UE 3QHSITHSI) O
Paznen 2. Xpanuaumma JaHHBIX M TEXHOJOTHH | 2 4 0 10 37
padoThl ¢ HUMH
7. CucTeMbl yrpaBjieHUs 0a3aMu JTaHHBIX 2 0 0 3
8. Hcnonb3oBanue s3pika SQL (DML) s co3nmanums | 2 0 6 3
CTPYKTYP JAaHHBIX
9. 3anpocsl 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. Xpauunuiia 00bIINX JAHHBIX KiTacca KIII0Y-3HauCHHE 2 0 4 3
13. JIOKYMEHTOOPUEHTHPOBAHHBIE XPAHUIUIIA OOJBIIUX | 2 0 0 3
JTAHHBIX
14. I'padoBbie XxpaHwInIa OONBIINX JAHHBIX 2 0 0 3
Paznen 3. MHHTesnekTyasibHble MIaTGOPMBI | 2 4 0 12 60 Brimonaenue
aHAJIM3a 00JbLIINX JaHHBIX nabopaTopHoii
a60T1bI Nel0
15, 2 0 0 6 P
OOnaunbie MIaTGOPMbI MHTEIUICKTYaJIbHOTO aHAJIN3a




Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSATEIbHYIO | DOpMBI TEKYIIETO
a paboTy 00yJaromuUXCst U TPYJT0EMKOCTh KOHTPOJIS
I
3 (B yacax) yCIIEBaeMOCTH
Ne mi/mm Pazien nucuumninHbl/ TeMbI g — ] Dopma
Q Q A i
O KonTaktHas pabota mpemnogaBaTens ¢ S = ; .
06p aro Hfmca Zc & K HPOMEAYTORHON
yHarom S8 aTTeCTAINH
JAHHBIX
16 Pa3paboTka METOOB, aJIrOPUTMOB U MPOTPAMMHBIX 5 0 10 3
: CPEICTB HHTEUIEKTYaJIbHOTO aHamu3a  OOJIBIINX
nannbix: Hadoop, Spark u 10T
17. O} PexTHBHOCT U OTKA30yCTOMYMBOCTH IUIaTHOpM | 2 0 0 4
WHTEJUICKTYaJIbHOTO aHaN3a OOJIBIINX JTAHHBIX
Hroro 2 12 0 32 127
4.2 Tl;1aH BHeayIMTOPHOM €aMOCTOSITE/ILHOH Pa60Thl 00y4aloIuXCsl 0 TUCIUIIHHE
CamocrosiTenbHast paboTa 00yJaronuxcst Y4eOHo-
METOJIUYECKOe
Cpoku 3arpatbl Onenounoe
Cemectp HasBanue paznena, Tembl . obecrieueHue
Bun camocrosTensHO# paboTh | BRIIOJTHEH | BpPEMEHH CPEIICTBO
CaMOCTOSITENTEHO
us (uac.) .
11 paboThI
" 6HO . PexomennoBan-
3y4eHHEe y4eOHOW U HAyIHOU
2 AJITOPUTMBI H CTPYKTYpPBI IaHHBIX Ha Python| “3Y™ v v 8 Henenp 28 Pedepar. Hasl ydeOHast
SOL JTUTEPATYPHI.
1 SQ JATEpATYpa
N3yuenune yueOHOM U HAyUHOM Pexomer1osan-
2 MarmmHaHoe 00y4eHHe U aHAINU3 TaHHBIX v ya ¥ 9 Hemenn 30 Has ydeOHas
JTUTEPATYPHI.
Pedepar. JTuTepaTypa
OO6m1ast TPYI0EMKOCTh CAaMOCTOSTEILHON paOOTHI 1O AUCITUTUIMHE (Yac) 58
BbroxeT BpeMeHU caMOCTOSITENIbHOM paOoThI, MIPEIyCMOTPEHHBIN YIeOHBIM IIIAHOM TSI TAHHOM 58
JUCIUIUINHEI (dac)




4.3 ConepixaHue y4eOHOTro MaTepuasa

Pa3znes 1. AropuT™MBI M TEXHOJIOTHM AHAJIN3A 00JILIIUX JAHHBIX

1. BBenenne B HAyYKy O JdaHHBIX. Amnanus JaHHBbIX MW MaTCMaTH4YCCKas CTaTUCTHKA:
HH)KeHepHBIfI n Hay‘IHBIﬁ IIOAXO/JBbI. Hpe,I[BapI/ITeJ'IBHHﬁ aHaJIu3 JaHHBIX.

2. AJroputMbl NepPBHYHONH 00padoTkM OoJbmMIKX AaHHBIX. Kiaccudukanus TaHHBIX.
OpnHOMepHBIN 1 MHOTOMEPHBIN KaTErOpHalbHbIM U KOJIMYECTBEHHBIN aHAJIN3 IaHHBIX.

3. Ctpykrypbl JaHHbiXx B Python u Oubamorexku ajsi padorbl ¢ gaHHbiMH B Python.

Bubmmorexa Pandas.

4. Busyanusaunus Big Data. bubnmorexa Matplotlib.

5. AHaau3 u mnpeoOpa3oBaHue O00JbIIMX AaHHBIX, OmOamorexkm Python. bubamorexa
NumPY, SciPy, SeaBorn, Scikit Learn.

6. Pabora ¢ BpeMeHHBbIMH psigamMu B Oudanorexax Python. bubaroreka Sktime.

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

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

8. Hcnoab3oBanmne sizpika SQL (DML) ans co3manust cTpyKTyp aaHHbIX. Co3naHue
JIOTUYECKUX U (U3NYECKUX CYIIHOCTEH 0a3 JaHHBIX.

9. 3anpocsl Ha a3bike SQL (DML). f3pik Trasact SQL.
10. O6bekTHI 6a3 JaHHBIX. XpaHUMBIE TTPOILIETYPHI, TIPEACTABICHUS, TPUTTEPHI.

11. NoSQL xpanmauma aaHHbIX. Cpeabl NPOEKTUPOBAHHMS M OpPraHU3aLUU XPAaHEHHUs HU
paboThl ¢ 60IBIIUMU 00BEMAMU CII0KHO CTPYKTYPUPOBAHHBIX JaHHbIX.

12. Xpanuiauma 0oabIMX JaHHBIX KJIacca KI0Y-3HaYeHne. XpaHeHne IMHERHBIX CTPYKTYP
naHHbIX, Redis-xpanunmuiie.

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

14. I'pacdoBbie Xpannanima 60abmuX JaHHBIX. ba3a nanHeix Ne04j u rpadoBbIe aTOPUTMBI.

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

15. O6s1aunble NIaTHOPMBI HHTEIIEKTYAJbHOT0 aHaAM3a AaHHbIX. [Imardopmer MS Azure,
Google Al Cloud, Amazon Web-services.

16. PazpadoTka MeT0/10B, AJrOPUTMOB M HNPOrPAMMHBIX CPeICTB HHTENIEKTYaJIbLHOIO
a”agu3a 6oabmux nanHbix: Hadoop, Spark u IoT.



17. 3¢ dexTHBHOCTL M OTKA30yCTOMYHUBOCTH IJIAT(GOPM HMHTENIEKTYATbHOI0 aHAJM3A
001bIIMX JaHHBIX. Pe3epBHOE KONMMpPOBaHME M BOCCTAHOBIICHHE JAaHHBIX. YIpaBJIeHUE
penu3amu. bezonacHocTh 0a3 TaHHBIX.

V. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

[Tpu npoBeneHN M JCKIHA U TPAKTHYECKUX 3aHSATHH UCIIOIB3YIOTCS CIEAYIOINE
00pa3oBaTesibHbIC TEXHOJIOTHUH:

— MYJIBTUMEAUNHHBIC JICKIIUU
— DIIEKTPOHHBIE (POPMBI KOHTPOJISA
— CaMOTECTUPOBAHUE CTYICHTOB

Y4eOHbIi nporecc 6azupyeTcst Ha KOHIEMIIUU KOMIIETEHTHOCTHOTO O0y4YeHUS,
OPUEHTHPOBAHHOTO Ha (POPMUPOBAHHE KOHKPETHOTO TIEpeUHs MPOQecCHOHATBHBIX
KOMIIETCHIINH, aKTYyaJIN3aIHIO ITOTYyYaeMbIX TEOPETUICCKIX 3HaHUU. Pa3BepTriBaHme
KOMIIETEHTHOCTHOM MOJiei 00y4YeHHS MTPE/IIoIaracT NIMPOKOe MPUMEHEHUE HHHOBAIIMOHHBIX
CIOCO0O0B OpraHM3aluu YIeOHOTO TpoIiecca, B T.4. IPUMEHEHUE METO/Ia MPOEKTHOTO 00yUYCHHS,
TEXHOJIOTUH YIIPABJISIEMOT0 CAMOCTOSATEIILHOTO O0YUEHHS B TOM YHCJIe OaJlIIbHO-PEHTHHTOBOM
CUCTEMBI, a TAK)KE BHEAPECHUE CHCTEMbI OHJIAWH-TIOIJICP’KKH BHEAYIUTOPHON pabOThI
CTY/ICHTOB.

JucnuminHa MoxeT ObITh peajin30BaHa YaCTUYHO MJIM MOJIHOCTBIO ¢ ucnonb3oBanueMm DMOC
Yuausepcurera (30 u J10T). AynutopHsie 3aHTUS U Apyrue GOpMbl KOHTAKTHON paObOTHI
oOyyaroluxcs ¢ MpernojaBaTesieM MOTyT IPOBOJUTHCS C UCIIOJIb30BaHKEM Iu1aTdopm Microsoft
Teams u MOODLE, B Tom uunciie, B pexxuMe OHJIAHH-IEKIUNA U OHJIAH- CEMUHAPOB.

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

Bun ®opma / Mertoabt Kon-Bo
No Tewma 3ansTHs
3aHATHUS WHTEPAKTUBHOTO OOYUCHHUSI 4acoB
WNHTepakTuBHBIE
Jlaboparo P
. oOpasoBarebHbIe
1 | Busyanuzauus Big Data pHas 4
AGoTa TEXHOJIOTHH C IPUMEHEHHUEM
P KOMITBIOTEPHOU TEXHUKH
HNuaTepakTUBHBIC
Jlaboparo P
9 3anpocsl Ha sa3bike  SQL st oOpa3oBaTeNbHbIE 6
(DML) 1;60Ta TEXHOJIOTUH C IPUMEHEHUEM
P KOMITBIOTEPHOU TEXHUKH
Pa3pabotka METO/I0B,
WuTepakTUBHBIC
QITOPUTMOB U TIporpamMMmHbIX | JlaGopaTo
oOpasoBarebHbIe
3 | CPEeICTB MHTEIDICKTYaIbHOTO pHas 10
TEXHOJIOTHH C IPUMEHEHHUEM
aHanm3a OOJBIIMX JaHHBIX: | paboTa .
KOMITHIOTEPHOU TEXHUKH
Hadoop, Spark u IoT
Hroro yacos 20

VI. OHEHOYHBIE MATEPHUAJIBI VIS TEKYIIETI'O KOHTPOJIA
U ITIPOMEXYTOYHOM ATTECTAIIUA

@DOHJ OLIECHOYHBIX CPEJICTB MO JAUCUUIUIMHE (MOAYIIO) MpeICTaBiIsieT coO00i KOMIUIEKT OLEHOYHBIX
MaTepHaJoB JJIsi MPOBEACHHUS TEKYHIETO KOHTPOJS W NPOMEXKYTOYHOM aTTecTalui OOydaromMXcs U
odopmiisieTcs B BUJie MPUIIOKEHHUS K pabouelt mporpaMmme TUCHUIUTHHBI (MOIYJIS).



Vil.  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 miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/450166 (mara obpamenus: 09.10.2021).

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

7.2. JlomotHUTEJIbHAS JIUTEpaTypa.

1. CYBA: s3pik SQL B mpumepax u 3amadax [DIeKTpoHHBIA pecypc]| : yueO. mocodue / N.O.
AcraxoBa [u ap.]. — OnektpoH. gaH. — Mocksa : @usmatiur, 2009. — 168 c. — Pexum gocryna:
https://e.lanbook.com/book/2101.

2. beccmeptHsiil, U. A. HWHTennexTyanbHble CUCTEMBI ;| YU4€OHUK U MPAKTUKYM Uit By30B / U. A.
beccmeptabiii, A. b. Hyrymanosa, A. B. [InatonoB. — MockBa : U3narenscrBo FOpaiit, 2021. — 243 c.
— (Boicmee o6paszoBanue). — ISBN 978-5-534-01042-8. — Tekcr : anekTpoHHbIi // OOpazoBarenbHas
wiatdopma HOpaiir [caiit]. — URL: https://urait.ru/bcode/469867 (nata oopamenus: 10.10.2021).

3. Mapkun, A. B. Cuctemsl rpadoBbsix 0a3 ganHbix. Neo4j : yuebHoe mocobue 1 By30B / A. B.
Mapkun. — Mocksa : M3garensctBo FOpaiit, 2021. — 303 c. — (Bricmiee oopazoBanue). — ISBN 978-5-
534-13996-9. — Tekcr : asnekrpoHHblit // OOpasoBarenbHas miardpopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/467452 (nara obpamenus: 10.10.2021).

4. O®nax, II. MammuHoe oOy4yenue. Hayka M HMCKYCCTBO MOCTPOCHHS alTOPUTMOB, KOTOpBIE
W3BJICKAIOT 3HAHMS U3 NAaHHBIX [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. XKypHan «BecTHUK KOMIIBIOTEPHBIX U HHPOPMAIIHOHHBIX TEXHOIOTHit», http://www.vKit.ru/
2. Kypuan «apopmManmoHHbie TeXHOIOTHIY, http://novtex.ru/IT/

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

7.5. Ilepeuens pecypcoB ceTu UHTepHeT, HEOOXOAMMBIX VI OCBOCHHUSI 1M CHUILIHHBI

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

2. @enepanbHoe xpaHuiume «EnuHas koulekuus HUQPPOBBIX 00pa3oBaTelIbHBIX PECYPCOBY
http://school-collection.edu.ru/

3. YuuBepcureTckas oubauoteka online: http://biblioclub.ru/index.php?page=main_ub_red

MathWorld. http://mathworld.wolfram.com

4. DnextpoHHO-6nGIHOTeuHas 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 MPE3EHTALMOHHBIM OOOpYIOBAaHUEM JUIs
JEMOHCTPALIMY IPE3EHTALUN U WLTIOCTPATUBHOIO MaTepHaIa.


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

2. Aynurtopueil s 1abOpaTOPHBIX 3aHATHH C anmapaTHBIMH W MPOTPAMMHBIMU CPEICTBAMH B
COOTBETCTBHUH C peaTu3yeMoi yueOHOM TeMaTHKOM.

8.2. IlporpammHoe odecneyeHue.

8.2.1. Microsoft Windows, Microsoft Office. Jorosop 232.02.02.03-16/60 ot 10.08.2018 1., ¢
10.08.2018 r. mo 10.08.2019 r.; Joroop Ne232.02.02.03-16/46 ot 30.08.2019 r., ¢ 31.07.2019 r. no
30.07.2020 r.; T'ocymapcrBennbiii KoHTpakT Ne SC-P/5679-01/07 ot 04.12.2007 r., ¢ 21.12.2007 r. (cpok
ucnonb3zoBanus [10 HeorpaHuveH)

8.2.2. Python, MySQL, MongoDB, Neo4j — cBoboano pacmnpoctpansiemoe I10.

8.3. Texunuyeckue v 3J1eKTPOHHbIE CPECTBA.
KoMruiekT yueOHbIX pe3eHTallMOHHBIX MaTepUaIIOB.

IX. METOJMYECKUE YKA3ZAHUS /151 OBYUAIOIUXCS 10 OCBOEHUIO
TACIHATITAHBI

Meroandeckue ykazaHus IPUBEACHBI B YU€OHOU JTUTEpAType, NepedrciieHHon B pazaene VIIL.



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

TpynoemMkocTh: 5 3a4.e.

dopma NpOMEKYTOYHON aTTECTALUN: K3aMEH

Kypc 1, cemectp 2

Kon n nanmenoBanue HampasieHus: NoAroToBku (cnenuaibHocT): 01.04.02 «[Ipuxknagnas MareMaTuka u
nHpopMaTHKa

Marucrepckass mnporpamma: «VICKyCCTBEHHBIM HHTEIUICKT: MaTEMaTUYECKHE MOJEIN M IPUKIAIHBIC
peLIeHUs»

. Texymuii Py0e:xHblii KOHTPOJIb
Ne Buabl KOHTPOJIBLHBIX MEPONIPUSITHIA
KOHTPOJIb (npu nanuuuu)
Pazgen 1. ANropuTMbI M TEXHOJIOTHH 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. UnTesieKTyalbHbIE 5 2
1aT(opMbI aHATU3A 00JIBIINX JAHHBIX
1. | Pedpepar Ne2 2
2. | BeinoaHeHue 1ab0paTOpHBIX paboT 5
JK3aMeH CUMTAEeTCs CIAHHBIM IPU
NOJIyYeHHHU He MeHee 22 0aJ10B, AJ1s1
JAONYCKA K 9K3aMeHYy He00X01uMOo
Ha0paTh He MeHee 38 6a/JI0OB 1O cymMMe
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 0a/1710B — OLIEHKA
«yIOBJIETBOPUTEJILHO»;
— MmeHee 60 02J1JI0B — OLIEHKA
«Hey0BJIETBOPUTEJIbHO
HTOIo 100
0aJu10B

IIpenonaBarens:



IIpunoxenue
K paboueli mporpamme
(MoyII0)

MuHucTepCTBO HAYKH U BhICIIEro 00pa3oBaHus Poccuiickoit @enepanuu
denepanbHOE rOCYAAPCTBEHHOE OI0PKETHOE 00pa30BaATEIBHOE YUPEKICHUE BHICLIETO

obpazoBanus «PocToBCKUiA rocyrapcTBeHHBIN dKoHOMUUYeckuit yHuBepceuteT (PUHX)»
(DaKy.]'IBTeT KOMITBIOTCPHBIX TEXHOJIOTHH U 3allINThI I/IH(l)OpMaI_II/II/I
Kadenpa pyngameHTansHOM U MPUKIIATHON MaTEMATHKH

®OH/JI OLEHOYHbLIX CPEJICTB
MO JUCHUIIJIMHE (MOAY.JIIO)

VHTEJUIEKTY AJIbHBIM AHAJIU3 BOJIBIINX JAHHBIX

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

YpoBeHb 00pazoBaHus:
Marwucrtparypa

Marwucrepckas nporpamma:
«VICKyCCTBEHHBIN MHTEIUIEKT: MAaTEMAaTUYECKUE MOJIENH U MPUKIIAIHBIE PELLIECHUSD)

dopma 00yueHus:
Ounas

Pocros-na-/lony, 2022



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

KOMHE;)SHHHH DOopMyIHPOBKA KOMIIETCHLIUN
1 2
OIIK OBHIEMPOPECCUOHAJIBHBIE KOMIIETEHIIUN
OIIK-5. CriocobeH pazpabaThiBaTh alTOPUTMBI M IPOTPAMMHBIE CPECTBA IS
pE€UICHUA 3a0a4 B o0jacTu Co3aaHusa U MPUMEHECHUA NCKYCCTBCHHOI'O
HUHTCIJICKTA
I[MTACIIOPT ®OHJA OLIEHOYHbBIX CPEACTB 110 AUCHUITIJIMHE
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,
aHaJIM3a 00JbIINX JAHHBbIX BBITIOJIHCHUC
71a00paTOPHBIX paboT
2. Paznen 2. XpaHwiuina JaHHBIX U OIIK-5 Brinmonnenue
TEXHOJIOTHH PadoThl C HUMH 71a00paTOPHBIX paboT.
3. Pa3pnen 3. UnTE/IEKTYyaIbHBIE Beinonuenue
maT¢opMbl aHAAN3a 00JIBIINX JAHHBIX 71a00paTOPHBIX padoT.

* Haumenosanue pazoena ykazwleaemcs 6 COOmeemcmeuu ¢ pabodel npocpammon OUCYUNIUHbL.
**HaumeHnosanue oyeHoUH020 CPeoCcmea YKa3vl8aemcs 8 COOmMEemcmeuu ¢ y4eOHou Kapmotul OUCYUNTUHBL.

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

1. Data Mining — aTo npoliecc 0OHApYKEHHUS B CHIPBIX JAHHBIX 3HAHUH, HEOOXOIUMBIX JJISL:
pacyeTa LeJIeBbIX TOKa3aTesiel; NPUHATHS PelleHU B pasJIMYHbIX cepax yenoBeuecKoin
AeATeIbHOCTH; OIIpeieNIeH s 00J1aCTH JONYCTUMbIX 3HAaUECHUH.

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

3. B nporecce padoter Data Mining nporpaMMsl oiib30BaTelb MOKET IMOIYYUTh TAKHE
Pe3yAbTaThl: TOJABKO CTATUCTHYECKH 10CTOBEPHbIE Pe3yJIbTATHI; [I0JyYCHHbIC HA OCHOBE METOJIOB
MaTEMAaTHYECKOT0 aHAJIN3a; pacueTHBIE NTOKA3aTeN! MpoLecca.

4. JTaHHBIE MOT'YT OBITh IIOJYYEHBI B pe3y/bTaTe: Ha0II0AeHUIl; IKCIEPUMEHTOB; PACUETOB.

5. JlaHHBIE IPENCTAaBISAIOT COO0H: (PaKThI; HAGIIOIEHHU; MEPbI OILICHKH.

6. [lanHbIE — 3TO ... HeOOpPaOOTAHHBIA MaTepHaJl, NPEeI0CTABIAEMbIH NOCTABIIMKAMHU JAHHbBIX
U MCI0JIb3yeMblil NOTPeOUTEJAMH 11 (POPMHUPOBAHUS HH(POPMALMH HA OCHOBE JAHHBIX; PACUECTHbBIC
XapaKTEPUCTHKH MPOLECCa; PE3YIbTaThl 00pa0OTKH UMEIOIINXCS TApaMETPOB.

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

8. Jlns Kako# IIKaJIbl IPUMEHUMBI TOJIBKO TaKUE ONEPAlUK KaK paBHO U HE paBHO? MOPSAKOBAs
IIKaJja; PErPECCUBHA IIKAJIa; HOMMHAJBHAA LIKAJIA; IPOTPECCUBHA IIKAJIA.

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




10. 3amaueit kIaccupuKauy MOXKHO HA3BaTh MPEICKA3aHUE. .. KATErOPHaJbLHON 3aBHCUMOM
nepeMeHHOMH, OCHOBBIBAsICh HA BbIOOPKeE HeNpPePbIBHBIX H/WJIM KATErOpHaabHbIX MepeMeHHbIX;
KaTeropuaIbHOM HE3aBUCHMOI IepeMEeHHON, OCHOBBIBAsICh HA BHIOOPKE HEMPEPBIBHBIX H/UIIH
KaTeropuaJibHbIX IEPEMEHHBIX.

11. 3agauelt perpeccur MOXKHO Ha3BaTh MPEACKA3aHUE... YUCT0BON 3AaBUCMMOM ITepeMeHHOM,
OCHOBBIBAsICh Ha BbIOOPKe HeNPePbIBHBIX H/WJIH KaTeropuaJbHbIX epeMeHHBbIX; TEKCTOBOU
3aBHCHMOI MepEMEHHOM, OCHOBBIBAsICh Ha BHIOOPKE HEMPEPBIBHBIX W/WJIM KATETOPUATbHBIX IEPEMEHHBIX;
YHCIIOBOI HE3aBUCUMOMN MEPEMEHHOM, OCHOBBIBASICh Ha BEIOOPKE HETIPEPHIBHBIX M/ KaTETOPHAIBHBIX
IIEPEMEHHBIX

12. 3anaun knaccu(UKaUy PEmaoTes CASAYIOIUMH alTOpPUTMaMHU:

0 HellpOHHBbIE CeTH

0 JIMHEeNHOW perpeccuu

0 JleHKkcTphl

0 Orxura

13. 3amauy knaccupHUKAIMH HEJIb3sI PEIIUTH C TIOMOIIBIO... AJITOPHTMA APriori; HeHpOHHOM
CETBIO; AITOPUTMA JIMHEHHON pPErpeccuu

14. 3aKOHOMEPHOCTH, HaiICHHBIC B MPOIIECCE UCTIONB30BaHus TexHonoruu Data Mining mosmkHbI
00Ja1aTh TaKUMHU CBOMCTBAMU:

0 OBITH NPAKTHYECKH MOJIe3HbIMU

0 OBITH 00BEKTUBHBIMH

0 OBITH HEOYeBUIHBIMH

0 OBITh TOYHBIMHU

15. MI3navanpHas npeaonpeaeeHHOCTh KJIACCOB ABJIAETCS XapaKTEPUCTUKON 3aJ1auH ...
KJIaCTepU3alUY; KIacCH(UKAIUM; UHTETPALIUU

16. Unctpymentsl Data Mining pabotaroT Ha OCHOBE TOYHBIX METOIOB; MOT'YT CAMOCTOSITEJILHO
CTPOMTH TUIOTE3bI 0 B3aMMOCBS3SIX B JaHHBIX; [I03BOJISIIOT HAUTH I100AIbHBIN ONTUMYM

17. lnTepBanbHas 1IKaja — 3TO IIKaJla Pa3HOCTH MKy 3HAYeHUSIMH KOTOPOI MOTyT ObITh
BbIYHCJICHBI, 0JHAKO UX OTHOLIEHHUS He MMEI0T CMbICJIA; CyMMbI 3HaUEHHUH KOTOPbIE MOTYT OBITh
BBIUMCJICHBI, OJJHAKO UX OTHOIIEHUS HE UMEIOT CMBICIIA; TPOU3BEICHUS 3HAYCHUI KOTOPbIE MOTYT OBITh
BBIUMCJIEHBI, OJJHAKO UX OTHOIIEHUS HE UMEIOT CMbICIIa

18. K xakoii KaTeropuu JaHHBIX OTHOCUTCS BEC U3MEPSIEMBIX OOBEKTOB: HeNPePbIBHBIM IAHHBIM;
KaTeropraJIbHbIM JJaHHBIM; OCHOBHBIM JIaHHBIM

19. K kiaccy onucarenbHbIX 3a71ad Data Mining otHocsTCs Takue 3a1a4u:

0 KJIacTepu3alus

0 MTOMCK aCCOLMAaTUBHBIX MPaBUII

0 pa3MelieHue

0 KOMIIOHOBKa

20. K knmaccy nporHosupytomux 3aaad Data Mining oTHocsiTest Takue 3a1a4u:

0 pa3MellleHNe

0 KOMITOHOBKA

0 perpeccus

0 KJIaccupuKauus

21. Knaccudukanusi OTHOCUTCS K CTpaTeTUU: 00y4eHHUsl ¢ yuuTesem; oOyueHrue 6e3 yuuTens;
o0y4yeHHe yuuTesst

22. Knaccuduxamusi OTHOCUTCS K:

0 ynpaBJisieMOMY 00y4eHHIO

0 HeyINpaBIsIeEMOMY O0yUYEHUIO

0 KOHTPOJHPYEMOMY 00Y4YCHHIO

0 00y4€HHUIO 110 MpaBUIaM



23. Knaccuduxkanus — 3710 ... OTHECEHHE 00BEKTOB K OJJHOMY U3 3apaHee U3BECTHHIX KIaCTEPOB;
OTHeceHHe 00beKTOB K O/ITHOMY U3 3apaHee M3BeCTHBIX KJIACCOB; OTHECEHUE 0OBEKTOB K OJHOM U3
3apaHee U3BECTHBIX IPEIMETHBIX 00J1acTeil

24. Meton 1epeBbEB PELICHUM IPUMEHSIETCS JUIsl pEIIEHUs 3a/1a4 ... KJIaCTepU3allly;
UJECHTU(QUKALIMN; UHTETPAlUK; KIaccupuranum

25. MHOX€eCTBO ITPUMEPOB, UCIIOJIb3YEMOE JIJIsl KOHCTPYHPOBAHMSI MOJEIIN, HA3bIBACTCA. .
00y4a0IMM MHOKECTBOM; TECTOBBIM MHOKECTBOM; 3TAJIOHHBIM MHO>KECTBOM; IIPEAMETHBIM
MHO>KECTBOM

26. MHOX€eCTBO ITPUMEPOB, UCIIOJIB3YEMOE JIJIsl IPOBEPKHU padOThl CKOHCTPYMPOBAHHOM MOJEIH,
Ha3bIBAETCS... 00YYAIOLIUM MHOKECTBOM; TECTOBBIM MHOKeCTBOM; STAJIOHHBIM MHOXECTBOM,;
IPEIMETHBIM MHOKECTBOM

27. HazoBuTte (hakTopsl, 00ycI0BUBIIKME BOSHUKHOBEHKE U pa3BuTre Data Mining:

0 COBEpILEHCTBOBAHUE AJITOPUTMOB 00paOOTKU HHPOPMALIUU

0 HaKoIUIeHHe 00JIBIIOr0 KOJIHYeCTBA PeTPOCHEeKTHBHBIX JAHHBIX

0 COBEPILICHCTBOBAHME TEXHOJIOIMM XPAHEHUS U 3aIIUCH JTAHHBIX

0 COBEpILEHCTBOBAHME AIapaTHOI'O M IPOrpaMMHOI0 0OecreueHus

0 NOSIBJIEHHE METOZ0B MaTeMaTHYECKOI0 aHaIN3a

28. HomuHanbpHas 1IKajia — 3TO LIKala, COAePKaIas TOJIbKO KaTeropuu, KOTopblie He MOT'YT
YHOPSIA0UMBATBLCS; COJEpKallas TOJIbKO KaTerOpuu, KOTOPbIe MOT'YT YIOPSI0UHUBAThCs; COIEpIKalas
TOJIbKO KaT€rOpUU, KOTOPbIE MOT'YT MHTEIPUPOBAThCS

29. O6beKT OnUCHIBAETCS KakK ... Ha0Op aTpuOyTOB; HAOOP MEPEeMEHHbBIX; HA0Op MPABUIT; HAOOP
XapaKTepUCTUK

30. O0BEKTOM He SBIACTCS: MepeMeHHas1; Ha0op MepeMEeHHBIX; HaOOP MPaBUII

31. OcHOBHas XapaKTepUCTUKA 3a7auyil OMHApHON KIacCU(UKALUK: 3aBUCUMAasi lepeMeHHast
MOKeT IPUHUMATH TOJILKO 1BA 3HAYEHHS; 3aBUCUMasl [IEpEMEHHAsi MOXKET IPUHUMATh TOJIBKO TPU
3HAuUEHUs; 3aBUCHMas IEPEMEHHAsl MOKET IPUHUMATh TOJIBKO YEThIPE 3HAUECHHUS

32. OueHure NpaBUWIBHOCTD YTBEPXkKACHUS: "I3BII€UeHNE MT0JIE3HBIX CBEIEHUI HEBO3MOXHO 0€3
XOpOILIEro NOHUMaHUs CYyTH JaHHBIX" yTBepsK/AeHHe BEePHO; YTBEPKACHUE HEBEPHO

33. OuenunTe npaBUILHOCTE yTBepkacHus: "Data Mining MoxkeT 3aMeHUTh aHATUTHKA"

O TeXHOJIOTHS BCEro JIMIIb 1aeT AHATUTHKY HHCTPYMEHT /1 00JIerYeHus U yJIy4lleHUs ero
padoThI

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

34. TlonroroBka naHHbIX B poiecce Data Mining siisiercst: cynecTBeHHBIM 3TANlOM PadoThI;
HOJArOTOBUTENILHBIM 3TAllOM PAa0OThI; 3aKIIOYUTEIBHBIM 3TarloM paboThl

35. IlopsakoBast IKajna — 3TO LIKala, CoJEprKallasi KATeropuu, KOTopbie MOTYT
YHOPS/10YMBATHCSA; ONMCaHKE NPEAMETHOM 00J1acTy; onycaHue 001acTy; onrcanrue 00JIacT JOMYCTUMBIX
3HAYCHUI

Cnennduxanus recra

JlaHHBIE TECTOBBIE 3a/1aHUS NPEIHA3HAYEHBI JJIs MCIIOJIb30BAaHUs B KAUECTBE CPEACTBA PYOEHKHOT0
KOHTPOJISI y4€OHBIX JTOCTHKEHUH MarucTpaHToB MO JUCHUILINHE «HTeNeKTyalbHbIi aHaau3 00bIINX
JTAHHBIX».

Matepuaibsl TECTOBBIX 3aJlaHUM MpeayCMaTpUBatOT HEOOXOAUMBIN MUHUMYM MPOBEPKHU 3HAHUMN IO
JMCLUIUIMHE, a TAK)Ke CTETIEHHU OBJIAJCHUS CTYJACHTaMH 3HAHUSMHU B 00J1aCTH pa3pabOTKH MPOrpaMMHO-
anmnapaTtHbIX. TecTupoBaHUEe CUUTAETCS YCIENIHO IPOHACHHBIM MPU IPOLEHTE BEPHBIX OTBETOB JIaHHBIX
oOyuyaromumMmcs Ha 6osee 60% 3amanuil. YcnenHo claHHoe TECTUPOBaHKUE OLIEHUBAETCS B 6 OalioB.

JlabopaTopHbie padoOThI 10 JUCHUTIMHE

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



JlaGopaTopHasi padora Nel. AJropurmMbl NepBUYHOH 00Pa0OTKHU 00JIbIINX JAHHBIX
BrimonmsuTs 3aaHueC 110 BapUaHTy, IPpEAOCTABIILIEMOMY IIPEIIOAaBaATCIICM.
IIpenocTaBuTh QAITOPUTM U TEKCT IPOrPAMMBI.
Hpe,I[OCTaBI/ITB OTYET O BBIIOJIHEHHOM pa60Te.

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

¢ 1aHabIiMH B Python
BrinomauTe 3aaHueC 110 BapUaHTy, IPpEAOCTABIILIEMOMY IIPEIIOAaBaATCIICM.
IIpenocTraBuTh QAITOPUTM U TEKCT IPOrPAMMBI.
Hpe,I[OCTaBI/ITB OTYET O BBIMIOJIHEHHON pa60Te.

JlaGopaTopnasi padora Ne3. Busyanmsamusi Big Data. Buoamorexka Matplotlib
BremoaHuTH 3aaHueC 110 BapUaHTy, IPpEA0CTABIILIEMOMY IIPEIIOAaBaTCIICM.
IIpenocTraBuTh QAITOPUTM U TEKCT IPOIPAMMBI.

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

JlaGopaTopHasi pabora Ne4, Anayiu3 u npeodpazoBanue 00JbIINX JAHHBIX,
oudamorexn Python, SciPy, NumPy, Seaborn, Scikit-Learn
BeimionHuTh 3aIaHUC 110 BApUaAHTY, IPCAOCTABIIICMOMY IIPCIIOAaBaTCIICM.
IIpenocTraBuTh AITOPUTM U TEKCT IPOIPAMMBI.
Hpe,I[OCTaBI/ITB OTYET O BBIINOJHEHHON pa60Te.

JlaGopaTopHasi pabora NeS. Padora ¢ BpemeHHbIMHM psiiaMu B 0udamorexkax Python.
buodauoreka Stime

BrinosiHUTE 3a1aHKE 110 BApUAHTY, MIPEIOCTABIIEMOMY IPENOAABATEIIEM.

Hpe,I[OCTaBI/ITB AJIrOPUTM U TCKCT IIPOIrpaMMBI.

[IpenocTtaBUTH OTYET O BBHITIOJIHEHHOM padoTe.

JlaGoparopHasi padora Ne6. Ucnosib3oBanue sizbika SQL (DML) i1 co3nanus

CTPYKTYP XaHHBIX
BoinonHuTh 3a71aHKe 110 BApUaHTY, IPEIOCTABIIEMOMY MIPENOaBaTeNIeM.
[TpenocTaBUTh aNTrOPUTM U TEKCT IPOTPAMMBI.
[IpeocTaBUTH OTYET O BBHIIOJHEHHOU padoTe.

JlaGoparopHasi padbora Ne7. 3anpocsl Ha sa3bike SQL (DML)
BrinosiHUTE 3a1aHKE IO BApUAHTY, MPEIOCTABIIEMOMY TPENOAABATEIIEM.
HpeI[OCTaBI/ITB AJITOPUTM U TCKCT IIPOrpaMMBI.

[IpeocTaBUTH OTYET O BBHIIOJHEHHOU padoTe.

JlabGoparopHast padora Ne§. O0beKTHI 023 JaHHBIX
BBITTONTHUTS 331aHKE IO BAPUAHTY, IPENOCTABIIEMOMY IIPETIOIaBATEIIEM.
HpCI[OCTaBI/ITB AJITOPUTM U TCKCT IMPOrpaMMBI.
[IpeocTaBUTH OTYET O BHIOJHEHHOW padoTe.
JlabopaTopHasi padora Ne9. Xpanuiauina 600J1bIINX JaHHBIX KJIACCa KJIKY-3HAYEHHE
BrIimoaauTs 3aIaHUC 110 BApUaHTYy, NPCAOCTABIIAICMOMY IIPCIIOAaBaATCIICM.
HpeI[OCTaBI/ITB AJITOPUTM U TCKCT IMPOrpaMMBEI.
HpCI[OCTaBI/ITB OTYET O BBINOJIHEHHOMN pa60Te.

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



BoInonHUTE 3ajaHKe 110 BApUAHTY, IPEI0OCTABIIEMOMY IIPENIOJaBATEIIEM.
[IpenocTaBUTh aIrOPUTM U TEKCT MPOTPaAMMBbL.
[TpenocTaBUTh OTYET O BHIMOJIHEHHON padoTe.

Brimonnenue oaHoi mabopaTopHoii paboThl OIIeHUBAETCS B 5 0aJIJIOB.

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

Yacrs 1
1. HWcropus pa3BuTHs, Ha3HAUYCHHUE 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 00PaOOTKHU TaHHBIX 33 CUET UX OpraHU3aIHH.
6. OOmas xapakTepUCTHKa, Ha3HaUYeHHEe, BOBMOXKHOCTH, cocTaB u apxutektypa CYB/I.
7. Knaccudukanus CYB/I.
8. HudbopmannonHoe, IMHIBUCTHYECKOE, MATEMAaTHYECKOE, alllapaTHOE, OPraHU3aIlOHHOE, TPABOBOE

obecnieuenus CYB/I.
9. Tunonorus 6a3 nanubx. JJokymeHTanbHbIe 6a3bl JaHHBIX. PakTorpaduueckre 60a3bl TaHHBIX.
10. Tumonorus 6a3 naHHBIX. [ 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 pensiuuoHHeix CYB/T.
15. CpencrBa aBTOMATHU3AIMH IPOSKTUPOBAHUS 0a3 TaHHBIX.
16. LlenTpanm3arius JOTUKH MIPUIIOKECHUS HA cepBepe 0a3bl TaHHBIX.
17. Undopmanmonnsie xpanunuma. OLAP-texHomorus.
18. XML-cepBepsl.
19. IIpunnumne! noctpoeHus bJ1.

20.IIpobmema co3maHusi W CKaTusg OONBPIMX WHGOPMAIMOHHBIX MAaCCHBOB, HH()OPMAIMOHHBIX

XPaHWIHII U CKJIAJIOB JaHHBIX.
21. ®dpakTaabHBIE METO/IBI B ApXHBAIINH.

22. YnpaBneHue CKJIaJaMH TaHHBIX.

23. CpectBa moIIep>KaHus IEIOCTHOCTH 0a3bl JaHHBIX
24. CepBepbl 0a3 JaHHBIX.

25. Muoromnardopmensie CYBJl. CYB/] Oracle.

26. Muoromnatgopmensie CYB/I. Informix.

27. Muoromnardopmensie CYB/I. Sybase.

28. Muoromnatdopmensie CYB/I. DB2.

YacTs 2

Mpuoromnatdopmensie CYBJl. MySQL.

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

ba3bl 1aHHBIX peaTbHOrO BPEMEHH.

JKusHeHnHsbIi UK 0a3bl JaHHbBIX.

[Muknanueckas 0a3a JaHHBIX.

Cxkatue 6e3 oteps B pensiuoHHbix CYB/I.

10 3amura uapopmanuu B CYB/L.

11. Hopmainbnsie popmbl: HOBK. 3 npumepa.

©CoN>OA~WNE



12. Hopmaunbhnsie ¢popmbl: 4HO. 3 npumepa.

13. Hopmanbusie popmer: SH®. Onucanue. 3 nmpumepa.

14. XpaneHnue epeBbeB B PEISLUOHHBIX 0a3axX TaHHBIX.

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

16. Crioco6sl mepeHoca naHHbIX ¢ oxHoro tuna b/l B mpyryro. Ha mpumepe mepeHoca JAaHHBIX W3
Access B MySQL.

17. DxcnopT/mMIOpPT MeXAY Oa3aMH TaHHBIX PA3IMYHBIX TPOU3BOIUTEIICH.

18. Peanbuble u panractuueckue pazpadorku b/1.

19. ®usndeckoe xpaHEHUE PEISAITMOHHBIX TAOJIHII.

20. Cepuanuzanus Tpanzakuuii B B/1.

21. Agaim3 kadectBa 0a3 JaHHBIX.

22. Ilytu opmupoBanust 6a3 JaHHBIX I JUPEKT-MAPKETHHTA.

23. ApxuTeKTypa U (PyHKIIMOHUPOBAHHUE aIPECHBIX 0a3 JaHHBIX.

24. CepxOounpime 6a3bl TaHHBIX.

25. Dkcmtyaranus 6a3 ganHbIX. CocTaB, MOPSIIOK IUTAHUPOBAHUS U TPOBEJICHUS PEriiaMEHTHBIX padoT.

26. Dkcmuryaranus 6a3 nanabix. CepBucHbie cpenctsa CYB/I.

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

28. Dkcmuryaranus 0a3 JaHHbIX. Oprasu3aius Tpyaa 00CIyKUBAIOIIETro TIepCcoHaa.

MeToanuyecKkue peKOMEHIAIUN 110 HAIMCAHUIO, TPe0OBaHNs K 0()OPMIICHUIO

Pe(bepaTH JOJI’KHBI OTB€YAaTh BHICOKUM KBaJII/I(l)I/IKaHI/IOHHBIM Tpe6OBaHI/I$IM B OTHOLICHUHN HAYYHOCTH
conmepkanuss u odopmieHus. Tembl pedepaToB, Kak MPaBUIIO, IMOCBSIICHBl PACCMOTPEHHIO OJHOMN
npoosieMbl. O0beM pedepara MokeT ObITH OT 12 10 15 cTpaHWIl MAIIMHOMUCHOTO TEKCTA, OTIIEYATAHHOTO
yepe3 1,5 uHTEepBana, a Ha KOMIbIOTEpe uepe3 | uHTepBall (CIHUCOK JUTEPATYPhl U MPUIOKEHHUSI B 00beM
He BX0nAT). TekcToBas 4YacTh pabOThl COCTOMT W3 BBEJIEHHUS, OCHOBHOM YacTW M 3akitoueHus. Bo
BBEJICHUU CTYICHT KpaTko OOOCHOBBIBAE€T AaKTYyaJbHOCTh H30paHHON TeMbl pedepara, pacKpbIBaeT
KOHKPETHBIC LIEJIN U 33/1a4H, KOTOPhIE OH COOMPACTCS PEIIUTh B XO/I€ CBOETO HEOOJBIIOTO MCCIIETOBAHMS.
B ocHoBHO# yacTu moApoOHO pacKpbIBaeTcs cojepraHue Bompoca (BOMPOCOB) TeMbl. B 3akimodeHHH
KpaTKO JOJIKHBI OLITH C(l)OpMy.]'II/IpOBaHI)I IMOJIYYCHHBIC PE3YJIbTAThl UCCJIICAOBAHUA W AAHBI BBIBOJBI. B
NPUIOKEeHUU (TPUJIOkKeHUs) K pedepaTy MOTYT BBIHOCHTHCS TaONWIBI, TpauKH, CXEMbl U JpYTHe
BCIIOMOTATEIbHBIE MAaTEPHUAIIbI, HA KOTOPBIE UMEIOTCS CCHIIKU B TEKCTE pedepara.

Kpurepuu oueHku:
- Pe(bepaT OLICHUBACTCA B 2 68.J'IJ'Ia, €CJIn CTYACHT BBIIIOJIHUII BCC IMPECABABIISICMBIC Tpe6OBaHI/IH n
PEKOMEH/Ialll|, B TIOJTHOM 00BhEME pacKphITa TEMA UCCIICTOBAHMS;
- Pe(bepaT OLICHUBACTCsA B 1 Oamn IIpu HaJIM4YUH B pa60Te 06y11a10mer0051 CCPLC3HBIX 3aMeYaHui Mo
coJiep)aHuto U 0(hOPMIICHHIO PAOOTHI,
- PeQ)epaT OLICHUBACTCA B 0 6amioB IIpU HECHAJIC)KAIIEM UCITIOJIHCHUN (bOpMLI OTYCTHOCTH.

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

1.Kakoii xapakTep pocTa JaHHBIX B TexHonorusx BigData?

2. Pa3BuTHE KaKUX TEXHOJIOTHI U YCTPONCTB MPHUBEIIO K MOsBJICHUIO TepmuHa BigData?
3. Uro siBseTCsl OCHOBHBIM TTI00QJIbHBIM UCTOYHUKOM pOCTa 00bEMOB TaHHBIX?

4. KakoBbI MPUYHMHBI aKTyaJIbHOCTH TexHOJorni BigData?

5. Kakwue sransl BkitogaeT B ce0s mapagurma BigData?



6. Kakue daxkTopbl TopMO3ST BHeApeHHe TexHoo0 ruii BigData?

7. Yto mpeactaBisitoT coboi mpouemyps ETL?

8. Kakoit 0CHOBHOM HEJOCTATOK MMOJTHOW aBTOMATHU3ALMK aHATUTHYECKUX Mpoueayp?
9. OnuimuTe OCHOBHBIE XapakrepucTiuku BigData?

10. OnuiuTe OCHOBHBIC METO/IbI, HCTIOIb3yeMbIe JIJIs pelieHus 3aaau BigData?
11. ITogxoasr NOSQL.

12. Texunomorust Hadoop.

13. IMapagurma MapReduce.

14. daiinosas cuctema HDFS.

15. Yrumuter Hadoop.

17. Tpunnumnst padotsl ¢ BigData.

18. B uem pazuuna mexay oneparopamu DELETE u TRUNCATE?

19. Yto noxnpasymeBaercsa noa CYB/1? Kakue cymectBytor Trnst CYB/[?

20. Yto moapazymeBaercs moj1 Tadsmiei u moixem B SQL?

21. Yto takoe coequnenus B SQL?

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

23. Yro Takoe nepBuuHbIN K04 (Primary key)?

24. Yto Takoe orpannyenus (Constraints)?

25. B uem pasnuna mexay SQL u MySQL?

26. Yto Takoe yHukaiabHbli ko4 (Unique key)?

27. Yrto moapazyMeBaeTcs Mo EJI0CTHOCTHIO IAaHHBIX?

27. B ueM pa3HuIa MEXIY KIACTEPU30BaHHBIM U HEKJIACTEPU30BaHHBIM UHIeKcaMu B SQL?
29. Hannmmre SQL-3anpoc 11st oToOpaskeHus TeKyIen AaThl.

30. Yro BBl mogpa3zymeBaeTe noja JeHOpMainu3anuen?

31. OnuiuuTe pa3auyHbIe TUIIBI UHIEKCOB.

32. Uro Takoe HOpMaIu3alus U KaKOBbI €€ IpenmMyIiecTna?

33. B yem paznuna mexay komangamu DROP u TRUNCATE?



@opma IK3aMeHAIHOHHOTO OHUjIeTa

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

obpazoBanus «PocToBCKUIA rocy1apcTBEHHBIN SKOHOMHUYeCcKui yHuBepcuTeT (PUHX)»
(DaKy.]'IBTeT KOMITBIOTCPHBIX TEXHOJIOTHH U 3allINThI I/IH(l)OpMaI_II/II/I
Kadenpa pyngameHTansHOM U MPUKITATHON MaTEMATHKH

DK3AMEHAIIMOHHBIN BUJIET Ne
[To mucruruinae «HTEIeKTYaIbHBIN aHATU3 OOJBIINX JAHHBIX)
Hamnpasnenue noaroroku 01.04.02 «I[Ipukinannas MareMaTuka U HHOOpMaTHKAY

1 . Kakoii xapakTep pocra JaHHBIX B TexHomorusx BigData?
2. Yro nogpazymenaercs nog CYB/[? Kakue cymectBytoT Tumnbsl CYBJ?

CocraBurens M.A. byrakoBa

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

Kpurepuu ouennBanus
40 6annoe — OTBET MOJHBLIA H HpaBHJ’ILHBIfI; CTYACHT XOpOIIO ITOHUMACT AOIIOJIHUTCIIbHBIC

BOIIPOCHI,
30 bannoe — B OTBETE JNOMYIIEHBI JIBE-TPU OLIMOKH, UCHPABICHHBIE 11OCIIE HAaBOJAIIMX BOIPOCOB
IpernojiaBarers,
22 6anna — CTYAEHT Ha WJCHHOM YypOBHE IOHMMAeT COJAEp)KaHuEe MaTepualla I[OHMUMAaeT

cofiep’kaHMe MaTepHaia, HO 3aTPYAHSAETCS BOCIPOU3BECTH CYIIECTBEHHBIE TEXHUYECKHUE JETalH,
10 6annos — CTyIEHT IMOHMMAaeT COJEp)KaHHE IOCTaBIEHHOIO0 B Ouiere BOIpoca, HO clabo
OpPUCHTHUPYETCA B COACP)KAHWUHU OCHOBHOTI'O yqe6H0r0 mMarcepurajia, HEC MOXKCT MHCIIPABUTH CICIAaHHBIC
OLIMOKM IIPU HABOJAIIMX BOMPOCAX MPeroiaBaTels,
0 6annoe — OTBET OTCYTCTBYET.
Jlns ycnemHol ciaum sK3aMeHa HeoOXouMo HabpaTh 22 Gasia.



