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1. OEJIX OCBOEHUSA JUCIIUILI/INHBI
Llesibto OCBOEHMS AUCLMITIVHEI SIB/IsIeTCsl (JOPMUPOBaHUe C/le/lyOLIUX KOMIeTeHLIHH:

YK-1 — CriocobeH 0CyIIeCTB/ATh MOUCK, KPUTUYECKUI aHaIu3 U CUHTe3 WH(POPMALIWH, TPUMEHSTh CUCTEMHBIN MOZAXO0/
JU1s1 pellieHyst TIOCTaB/IeHHBIX 3aJa4

ITK-93 — CrnocobeH reHepypoBaTh HOBble WJeW sl pellleHus 3afad Lju(poBOM 3KOHOMMKH, abCTparupoBarhbCsi OT
CTaH/apTHBIX MoZiesiel, epecTpanuBaTh CJIOKUBLIMECS CIIOCOOBI pellleHys 3a,a4, BbJBUraTh albTepPHATUBHbIE BADHAHTBI
JelCTBUM C LjesIbt0 BBIPaOOTKY HOBBIX OTNTHMA/IbHBIX a/ITOPUTMOB

@®0opMHUPOBaHKIO KOMITETEHLIMI CIY)KUT JOCTH)KEHUE C/IENYIOIUX pe3y/bTaToB 00pa3oBaHus:
YK-1
3HAHUA:
OCHOBHbIe 3aKOHBI pacIipeZie/ieHus! CTyUaiHbIX BeJIMUMH;
BH/ibl BApHALJUOHHBIX PS/IOB;
KJ/IaCCU(UKALS TUTIOTe3 ¥ METOZBI X TTPOBEPKH;
TI0Ka3aTe/y ONMcare/bHONW CTaTUCTUKU U MX MHTepIIpeTaliys IPUMeHUTe/IBHO K UCClelyeMOMy Habopy JJaHHbIX;
OCHOBHBIe aHaUTHUeCKHe U rpaduueckre MeToAbl 00paboTKHM MacCHBOB [JaHHbIX;
TI0KasaTe/y AUHaMUKY;
YMeHus:
OpraH130BaTh cOOP perpe3eHTaTUBHBIX JAHHBIX B TIPOLeCCe UCCIeI0BaHNS;
BBIOMPATh ¥ TIPUMEHSATH a/leKBaTHbIE METOZbI aHar3a JaHHbIX, TIOJyYeHHBIX B pe3yJibTaTe UCCIel0BaHNH;
Jlenath BbIBO/bI 10 pe3ysibTaTaM NpUMeHeHHs CTaTUCTUYeCKUX MeTOJ0B aHa/ln3a;
HABbIKU:
IPaMOTHO UCII0/Ib30BaTh MPUK/IaZHble IPOrPaMMHbIe ITaKeThl /7151 pellieHus 3a/a4 aHa/r3a O0/bIINX JaHHbIX;
BH3ya/r31pOBaTh M0/y4YeHHbIe pe3y/bTaThl IPUMeHEeHNs CTaTUCTUYeCKUX MeTOJ,0B aHa/M3a.
IIK-93
3HAHUSA:
KOHIIEMI[UK TP06JIeMbI ¥ apXUTEKTYPHBIE TIOAXO0AbI K 00paboTKe GO/BIINX [aHHBIX;
anropuTMbI 00paboTKK OOMBIINX JaHHBIX TIPY TIoMolu TexHomorudt Spark, Kafka, Spark Streaming;
0COOEHHOCTH afianiTalliy aJTOPUTMOB Ha rpadax M aqrOpUTMOB MAIMHHOTO OOyueHHS K BO3MOXXHOCTH
06paboTku 60sbIIMX 0OBEMOB JJAHHBIX;
YMEHus:
MIPUMEHSTh aITOPUTMbI MAllIMHHOTO 00y4eHus U a/ITOPUTMBI Ha rpadax A/ aHan13a OoJbLINX JaHHbIX;
nucath SQL 1 NoSQL 3arpocs! /it 06paboTKuy JaHHBIX Ha pacrpe/ie/IeHHOM BbIUMC/TUTE/TbHOM K/IaCTepE;
HABbIKU:
TIPOEKTUPOBAHMS ¥ Pearu3aLiy MaiIaiHoB 00paboTKK OOMBIINX AaHHBIX;
BU3ya/IM3UPOBAaTh Pe3y/bTaThl 00pabOTKYU OOJBLINX AaHHBIX.



2. MECTO JNCIUIIVINHBI B CTPYKTYPE OOII BO

Hucturimaa METO/IBI OBPABOTKU BOJIBIIINX NAHHBIX siBnsieTcst AUCLUMTUIMHON YaCTH,
¢hopMupyemoii yuacTHHUKaMH 00pa3oBaTe/IbHBIX OTHOLIEHUH 0/10Ka 1, MpOrpaMMBI TOATOTOBKY T10 HAalPaB/IeHHIO
09.03.02 UHpopmayuoHHble cucmembl U MeXHOA02UU.

Copep>kaHve AUCLIUIVIMHBI SIBASIETCS JIoTMYecKuM mpogo/bkeHuem aucuumivd: OCHOBBI CUCTEMHOI'O
AHAJIU3A, TEOPUSI BEPOSITHOCTEM Y1 HAYAJIA MATEMATUYECKOM CTATUCTUKU, BBEJJEHUE B
NMHO®OPMAIIMOHHBIE TEXHOJIOT'UN.

Copep)kaHue [WCLMIVIMHBI SIB/ISIETCS OCHOBOM Ay ocBoeHus aucuuiuiiH: BA3BI JAHHBIX, HAYYHO-
NCCJIE[JOBATE/IbCKAS PABOTA (IIO/JIYYEHUE ITEPBNYHBIX HABBIKOB HAYYHO-
NCCJ/IEJOBATE/IbBCKOU PABOTHI).

[pesBapuTenbHbIE KOMITETEHLIMH, ChOPMHUPOBaHHBIE y 00yUalOIerocs [0 Hauasia U3y4eHus JUCLUTUIAHBL:

¢ OIIK-1 — CrniocobeH NpUMEHSITh €CTeCTBeHHOHAYUHbIe U 00ILeMHXeHepHbIe 3HAHUsI, METO/IbI MaTeMaTU4yeCKOro
aHa/IM3a ¥ MOJIe/IUPOBaHUsl, TeOPETHYECKOT0 1 SKCIIepUMeHTaIbHOI0 UCC/Ief0BaHuUs B TPOodeCcCHoHaNbHOM
JlesITeNIbHOCTH

e OIIK-3 — CrocobeH peiiiaTh CTaHAPTHBIE 3a/jauM TIPO(eCCHOHATBHOM [esITeTbHOCTU Ha OCHOBE
uH(OpMaIMoHHOW 1 6ubrorpaduueckol KyJbTyphbl C MPUMeHEHHEeM HH(POPMAI[UOHHO-KOMMYHHKALIMOHHBIX
TEXHOJIOTHH U C YU€TOM OCHOBHBIX TpeboBaHU HH(OPMALMOHHOW 6e30MacHOCTH

¢ [TK-94 — Crioco6eH K yripaB/ieHHr0 HH(opMarvel 1 JaHHbIMH, TIOUCKY UCTOUHHUKOB MH(OpPMALVH U JAHHbIX,
BOCIIPUSTHIO, aHa/IM3Y, 3aTIOMUHAHHIO U Nepesiaue MHPOPMALMH C UCI0/b30BaHKeM LU(pPOBbIX CPESCTB, a TAKXKe C
TIOMOLL[BIO a/ITOPUTMOB TIPH paboTe C MOTyUYeHHBIMU U3 Pa3/IMYHBIX HCTOUHWKOB JAHHBIMU C LIe/bI0 3G ¢eKTUBHOTO
WICTI0/Ib30BaHMs TIOyUYeHHOW MH(OpMaLIMK [J1s pellieHHst 3a/1au

¢ YK-1 — CriocobeH oCyIIeCTBSTh MOWCK, KPUTUYECKUH aHa/T|3 U CUHTe3 UH(POPMALWH, TPUMEHSTh CUCTEMHBIH
TIOAXO0, /s PellIeHHs TIOCTaB/IeHHBIX 3aJau



3. CTPYKTYPA 1 COJEPXXAHUE JUCLINITIMHBI

OO61wjast TPYZ0eMKOCTh AUCLMIUIMHEI COCTaB/sieT 4 3.e., 144 u.

3.1. Copep:xaHue (AMJAKTHKA) JUCHUILUTMHBI
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Pa3pen 1. BBeeHue B Teopuio 60/1bIIKX AAHHBIX. XapakrepucTrku Big Data. VICTOUHHKH
3 5 6ombmx JaHHbIX. CO0p GOMBIIMX JaHHBIX. APXUTEKTyPHBIE Mapajurmel. Poccriickas 12 6 4 2 6 10 20
JKOCUCTeMa.
Pa3pen 2. XpaHeHue U ¥ ynpas/ieHue 6 a Pacrip (aiinosbie
3 5 crcrembl. NoSQL 6a3bl jaHHBIX. IHCTPYMEHTBI XpaHeHHsl [JaHHBIX B Bng Lakes. 16 6 4 2 10 20 20
Paspen 3. [Takernas 06pa6oTka Go/IbIUX JAaHHBIX. CTaTHCTHYECKHE METOZBI B
3 5 pacripesiesieHHo# cpezie. BeiGopourbie MeToabl. Omnucare/IbHble CTATHCTUAKH. MeTozbt 42 18 8 10 24 20 10
OLIeHKH CBSI3U MEX/y IpU3HaKaMu. MeTo/b! CpaBHEHHUs BLIOOPOK.
Pa3pen 4. [ToTokoBas o0pa6oTka 6o/bIIMX AAHHBIX. OCHOBBI [TOTOKOBOM 00pabOTKH.
3 5 Apache Spark Straming. ITO z1st ucciefjoBaHus M Busyanm3sarnuu Apache Superset. 18 12 6 6 6 20 20
rE[I/IHHMI/I‘{ECKI/IE MOJen.
Pa3pgen 5. MawmmHHoe 00y4eHue ¥ CTaTUCTHYECKUI aHA/IU3 GO/IbIUMX JAHHBIX.
3 5 TIpoBepka rurnote3s. OleHKa KauecTBa Mojiesield. MeTo/ibl KOHTPOJIsl KauecTBa. MeTogbl 38 18 8 10 20 20 10
CHIW)KEeHHs pa3MepHOCTH. AHanu3 JAWHAMUKH.
Paspen 6. OnTuMu3aLysA NPOU3BOAUTEILHOCTH. OpKecTpaLys U yrpaBieHue
3 5 nainnaitHamMy. MOHUTOPUHT U 0T/IajKa praokeHUH. [IpoduanpoBanue 3aau. MHTerpaus 18 8 4 4 10 10 20
CO CreLMaIu3upOBaHHbIMU poccuiickumMu ML-riathopmamu.
Bcero 3a 5 cemecTp 144 68 34 34 76 100 100
Bcero no gucuuninHe 144 68 34 34 76 100 100
3.2. AyIUTOPHBIN NPAKTUKYM
Homep u
p Oo0nemMm,
No HalMeHOBaHHe
Tema NPAKTHYECKOr'o 3aHATUA ayA.
n/n pa3pena
yacoB
AUCIIMIIVIMHBI
Pazgen 1. Beenenue B
C6op v nepeuuHasi 0bpaboTka JaHHbIX ¢ Poccrata. Chipble flaHHbBIE U
1  |Teopuro GombIIMX o 2
MeTaJaHHEBIe. CpaBHI/ITe]'[I)HLII/I dHa/In3 UCTOYHHKOB.
JaHHBIX.
Pasgen 2. XpaHeHnue u
Co3zaaHue pacrnpeziesieHHOro xpanunuina. Opranusaius Data Lake. Banmuaarus
2 |u ynpasieHue 2
L1e/IOCTHOCTHU [1dHHBIX.
OO/IBIIMMHU [AaHHBIMH.
OCHOBHBIE XapaKTepUCTHUKH pacripeie/ieHus 1 rpa(bnquKoe npeacraB/ieHUe.
3 PH,[[LI pacnipenejeHus. ,Z[I/ICKPGTHLIE W MHTEePBaJ/IbHbIe BapUallHUOHHbIE PAABI. 2
I'ncrorpamma, MOIUrOH, KyMyJIsiTa.
ADCOJTIOTHBIE ¥ OTHOCHUTE/ILHEIE [TOKA3aTe/In BapHalu. TToHsITHE U CITOCOOBI
4 pacueTa gucriepcuy, ee CBOICTBA. HpaBI/IJ'IO CJ/IOXKeHHUA ,/:[chepcm‘/'l. Croco6bl )
O6Hapy>KEHI/IH pr6bIX HOFpEH.LIHOCTEfII KpI/ITepl/Iﬁ PomanoBckoro, KpI/ITEpI/Iﬁ
"Tpex curm".
Pazgen 3. [TakeTHast
06paboTKa GOMBIIIX 361,[[(:1‘—11/1 1 yCJ/10BUA IIPUMEHEHMS KOPPEeJIALJMOHHOI'O aHa/Ik3a. HapaME‘TpI/ILIECKI/Ie
5 agHbIX 1 HeTlapaMeTpruueCkKre MeTOAbI OLIeHKH KODpeJIaLn. OL[eHKa CHUJIBI CBA3U MeXIYy )
A ’ AJIbTeDHAaTHBHBIMHU TTPU3HAKaAMU! KOBCI)CI)I/IL[I/IG‘HTLI dCCoMaly 1 KOHTUHI'€HITUH.
JIvHeliHast ¥ HeJTMHeHbIe BUbI KOPPEJISLIIOHHONW 3aBUCHMOCTH.
ITonsitne HapHOﬁ KOoppeJsisifuy, pacueT U rpeaesibl U3SMeHeHUs ITapHOro
6 KOS(b(I)I/IHI/IeHTa KOppeJisiny, pacueT ! MHTepIripeTalys ImapHoro KOB(beI/IHI/IEHTa 2
AeTepMUHaLINN. YPaBHEHI/Ie perpeccuu.
7 YPHBHEHI/IE MHOKe CTBEHHOM perpeccuu. cDaKTOpHLII\/'I dHaJ/In3. I,Z[I/ICI'IE!lZ)CI/IOHHbII‘/’I 2
aHanu3. KnactepHblil aHanus.
8 Pasgen 4. ITotokosas |[locTpoeHue ckBo3Horo nainsiada. Hactpoiika Spark Streaming. Ananus 3
06paboTka 60/BIIMX |[METPHK.
9 |daHHBIX. Busyamsaius B Apache Superset. [Toctpoenue pambopgos. Knaccel guarpamm. 3
Pazpen 5. MaimaHoe |Knaccudukauus rurnores. Kpurepun npuHsaTus peiieHusi. [IpoBepka rumores o
10 |oOyuenue u reHepasIbHOW CpeZiHeli ¥ paBeHCTBe JBYX BbIOOPOYHBIX cpefHHX. [IpoBepka 2
CTaTHUCTUUe CKUI TUTIOTe3 O BHU/e pacripeejeHusa reHepanLHoﬁ COBOKYITHOCTH.
aHanm3 Go/bLIMX PacueT KOHTPO/IBHBIX TPaHMUL] [j1s1 IOCTPOEHUsI KOHTPO/bHBIX KapT Ilyxapra rno
11 |AaHHBIX. UHVBUYyaNbHbIM 3HAUeHUAM, CPelHUM, CpeHeKBaJpaTUYHbIM OTK/IOHEHUAM U 2
pasmMaxy.
12 METO,Z[I:I MeXaHUYeCKOI'o ¥ aHA/TMTUYeCKOI'o CIyia>kKBaHHe BpeMEeHHBIX DAO0B, )
YPaBHeHHEe TpeHa; MeTO/Abl OLIEHKH KaueCTBa YPaBHEHNS TPeH/ad.
6 37401



13

MoMeHTHBIe U UHTepBa/bHble BpeMeHHbIe psifibl, 3/IeMeHTbl BpeMeHHOT0 psifia. 2
AGCOJTFOTHBIE TIPUPOCTBI, KO3 (ULMEHTEI POCTa, TEMITbI POCTA, TEMITB
MpUPOCTa, TI0Ka3aTey CpeSHUX.

14

O1jeHKa CBSI3U MeX/y JUHAMAYe CKUMHU PsiflaMu, TIOHSITHE JIOKHOWU KOPPeJIsLivy,
MeTO/bl UCK/TFOUEHUS] aBTOKOPPEJISILMY B Psiiax AUHAMUKH.

15

Pazgen 6.

Opxkecrauust ETL-nafiniaiiHos ¢ rapanTyeit 3aBepiuenus. Marerparus ¢ ML-
riatopmoii. MOHUTOPWHT.

16

Onrumusanys
TIPOU3BOJUTE/ILHOCTH.

Omnagka v onrrtumu3anyst ML-natinuiaitHoB. uarHocTrka y3kux Mect. OTaaka
c6oeB. TTpodunupoBaHre pecypcoeMKHX 3afiau.

Bcero 3a 5 cemecTp

34

3.3. CamocrosTenpHas padora crygenta (CPC)

Ne
n/n

HOMep U HAMME€HOBAHHE pa3jejia JUCIUIL/IMHbI

CojepxaHue yue0HOro 3aJaHus

0Oo0neMm,
4acoB

Pa3zen 1. BeeseHue B TeOopuio OOJIBIINX JaHHBIX.

V3yueHue peKOMeHyeMOil UTepaTypbl

HO,Z[F OTOBKA K IIPAKTHYECKHUM 3aHATHUAM

MaHHBIMH.

Pa3gen 2. XpaHeHue U U yrpaB/ieHre O0/IbLIMMEI

V3yueHue peKOMeHyeMOil UTepaTypbl

BrimonHeHue WHAVBUYaTbHOTO
MPaKTUYECKOTO 3a/jaHusl

HO,Z[F OTOBKA K ITPAKTHYECKHUM 3aHATHUAM

O o |N|joju| A WIN|F

Pa3zen 3. TTakeTHasi 00paboTKa OOJIBIINX JaHHBIX.

Vi3yueHre peKOMeHyeMOil ITepaTypbl

HO/:[F OTOBKA K ITPAKTHYECKHUM 3aHATHUAM

AN O INMNN

BeinosniHeHve MHAUBUAYaIbHOTO
MPaKTUYeCKOTO 3a/jaHusl

—_
=~

[MoAroToBKa K KOHTPO/ILHOM paboTte

—_
o

—_
—_

Pa3zen 4. TToTokoBast 06paboTKa OO/BIIKMX JAHHBIX.

HO/:[FOTOBK& K ITPAaKTUYECKHUM 3aHATHUAM

V3yyeHre peKOMeHyeMO JIuTepaTypbl

—_
N

—_
w

—_
A~

aHau3 OOMBIINX AaHHBIX.

Pa3gen 5. MammHHOe o0y4yeHue U CTaTUCTUYeCKUN

HO/:[FOTOBK& K ITPAKTUYECKHUM 3aHATHUAM

[MToAroToBKa K KOHTPO/ILHOM paboTte

V3yyeHne peKOMeHyeMOil TuTepaTypbl

—_
1

[N
)]

Pazgen 6. OnTrMusanyst IpOU3BOAUTEBHOCTH.

HO/:[FOTOBK& K ITPAKTUYECKHUM 3aHATHUAM

V3yueHne peKOMeHyeMO IuTepaTypbl

Al A~ KANN

Bcero 3a 5 cemecTp

~
D

4. ®OPMbI KOHTPO/J/IA OCBOEHUA JNCLHUILI/IMHDBI

CEM

ECTP

HEJEJ/IN CEMECTPA

1 2 3 4 56| 7

8

9

10| 11 12 13/14| 15 |16

17

5 Bomnp.Aud.3au3agan| UI13| |AP|3azan

KonTtp.P,,
nri3

W13,

AP|3apan Borp.Iud.3au 3anax /1P

Bonp.ud.3au,
nud. 3au.

LI (7t

YcnoBHble 0603HaUEHMSI:
[P — muarHocTryeckas pabora;

Bonp./lud.3au — Bonpocs! K fuddepeHIipOBaHHOMY 3aueTy;

3afiaH — 3a/laHue;

WUII3 — uHauBUAYyabHOE MpaKTUYeCKoe 3a/laHue;

KouTp.P. — KoHTpO/IbHast paboTa;
mud. 3au. — qudbdepeHIMPOBaHHBIN 3aueT.

TeKymii KOHTPOJ/Ib YCIIeBAaeMOCTH CTY/€HTOB IIPOBOJUTCS B IUCKpPeTHbIe BpEMEHHbIe HHTePBasIbl B
crenyromux Gopmax:

dI'HOCTHYeCKasd pa60Ta;

e BOIPOCHI K JuddepeHI[UPOBAHHOMY 3aueTy;
* 3ajaHue;

* YHAVBHAYaJbHOE MPaKTHUeCcKoe 3aJiaHue;

* KOHTpOJIbHas paboTa.

e U

HpOME)KyTOqHaH drTecTalusa IIpoBOAUTCA B (’popMax:

(hdhepeHIIIPOBaHHBIH 3aUeT.

37401




5. YYUEBHO-METOAUYECKOE Y TH®OPMAIIMOHHOE OBECITEUEHUE
TUCHUATUIVHBI

5.1. OcHOBHas MUTepaTypa 10 AUCLIUILIMHE:

1. A. B. MakuaHos, A. E. )Kypaenés, JI. H. ToeiHapIKaps. . Bonbime ganxbie. Big Data. CankT-IletepOypr: JlaHb,
2022, s11. pec.

2. B. B. Moiizec, 1. B. ITnotHukoBa, JI. A. Pespko. . CTaTCTHUECKHE MEeTOAbI KOHTPOJIS KauecTBa U 06paboTka
9KCIIepUMeHTaNbHbIX AaHHbIX. M.: FOpaiit, 2022, 8 3k3.

3. B. b. Moiizec, 1. B. ITnotHuKOBa, JI. A. Pespko. . CTaTCTHUECKUE METOZbI KOHTPOJIS KauecTBa U 06paboTka
IKCTIepUMeHTa/TbHBIX aHHBIX. MockBa: FOpatit, 2022, 371. pec.

4. H. A. [llunakos. . CTaTUCTHUECKHe METO/bI yripaBieHus KadectBoM. M.: V3a-so MI'TY um. H. 3. Baymana, 2020,
571 pec.

5. C. T Tonmauég. . HetipoceteBbie MeTo/ibl 00pabotky nadopmarpu. CI16.5TTY "BOEHMEX" um. /1. ®.
YcruHoBa, 2021, 34 3k3.

5.2. lononHUTe/IbHAsA TUTepaTypa Mo AUCLUIIINHE:
He Tpebyercsi.
5.3. [Tepuoguueckyrie U3gaHUs:
1. TIpuknagHas uHpopmaTHKa.

5.4. IlepeueHb pecypcoB HHPOPMALIMOHHO-Te/IEKOMMYHHKALMOHHOH ceTd "VIHTepHeT", HeOOXOAUMBIX [|jil OCBOEHHS
JUCLIVTUTAHBI, 37IeKTPOHHBIE OMO/IMOTEYHbIE CHCTEMBI:

1. ®epepansHasi ciy>xba rocyaapcTBeHHON cratucTiky - URL: http://rosstat.gov.ru;

2. ba3bl faHHbBIX 110 KypcaM BamoT: - URL: https://cbr.ru/currency_base;

3. A.B. MakiuaHoB. Bonbiiue fannbie. Big Data (2024) [DnekTpoHHbIN pecypc] : yueOHuUK s By30B URL:
https://e.lanbook.com/book/362318;

4. ®epepanbHas cmyba rocyfapCcTBeHHOMN CTaTUCTUKY: http://rosstat.gov.ru;

5. Ba3bl jaHHBIX 110 KypcaM BasitoT: https://cbr.ru/currency_base;

6. I'mppomeTtiieHTp Poccuu: https://meteoinfo.ru.

CoBpemeHHbIe TIpodeCcCHOHabHBIe 6a3bl JaHHBIX:

1. https://rusneb.ru — HaijpionaneHast anekTpoHHas ubmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast s/iekTpoHHas 6ubnmoreka « KubepieHMHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpoHHasi 6ubMoTeka Poccutickoro doHia
(hyHAaMeHTaIbHBIX UCC/IeOBaHUH.

VndopmalivioHHbIe CIipaBOYHble CUCTEMBI:
1. Texskcnept — ViH(opMaLMOHHBIN TOpTan TeXHUUEeCKOro perynupoBanysi: Hopmbl, nipaBura, cTaHziapTsl PO;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/] TOCTogr
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTUHOBa;
3. http://www.consultant.ru/- Koncynsrantllntoc- nHbopMalMoOHHBIM 1OpTas IpaBoBOi HHpOPMAaLWK.
5.5. [TporpamMmHOe obecrieueHye:
1. Open Office.

5.6. MIHbopMaIMioHHbIe TEXHOJIOTHH:

B3aumoyielicTBue ¢ obyuaronumucs nocpencteom SMOC Moodle BITY «k BOEHMEX» um. [1.®. YcTHUHOBA.



6. MATEPUAJ/IbHO-TEXHUYECKOE OBECIIEYEHUE JUCHOUII/INHbI

6.1. JleKLiuOHHBbIE 3aHATHUA:

Crie1[MaIM3UpPOBaHHbIe TPeOOBAHUS 110 000PYI0BAHHUIO OTCYTCTBYIOT; ayZIUTOPUS C TIOCAZ0UHBIMU MECTaMHU 10
KOJIMUECTBY CTYZEHTOB; JOCKA.

6.2. IlpakTHUeCcKHe 3aHATHSA:

1. VIHTepakTUBHas [0CKa;
2. Open Office.

6.3. ITpouee:

1. pabouee MecTO Mperno/aBaTe/isi, OCHAILEHHOE KOMITLIOTEPOM C IOCTYNOM B VIHTEpHeT;
2. paboure MecTa CTY/IEHTOB, OCHAII[€HHbIE KOMITLIOTEPAMU C OCTYTIOM B VIHTepHeT, npejHa3HaueHHbIe /i/isk pab0ThI
B 9JIEKTPOHHOM 00pa30BaTe/IbHOM cpejie.



IIpunoxenue 1
K paboueii mporpamMme JUCIUIUTHHbBI
METO/1bI OBPABOTKH BOJIBIIINX JAHHBIX

AnHoTanusa padoueii mporpaMMsI

Hucuunmmna METO/JbI OBPABOTKU BOJIBIIINX JAHHBIX sBasercss AUCLUIVIMHOM — YacTH,
¢dopMupyeMoii yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOLIEHHMH 010Ka 1, mporpamMMbl MOATOTOBKU TI0 HAIpaB/IeHHUIO
09.03.02 HHpopmayuoHHble cucmembl U mexHonoeuu. [ucuuniavHa peanusyercs Ha ¢akynsrete H PoboToTexHuka u
vHHoBalMoHHasi uHxeHepusi BI'TY "BOEHMEX" um. [.®. YcruHoBa kadenpoit H2 IlporpaMmHasi MH)XeHepusi U
VHTeJI/IeKTya/IbHble CUCTEMBI.

JuciurvHa Hatje/ieHa Ha () OpMUPOBaHUE KOMNnemeHYuli:
YK-1 CriocobeH oCyIIeCTB/ISTh IOUCK, KDUTUUECKUI aHa/TU3 U CUHTe3 UH(OpPMAI[UK, TPUMEHSITh CUCTEMHBIN TIOXOZ, [J1s1
pellieHus MOCTaB/IeHHbIX 3a/ay;
IMK-93 CriocobeH reHepupoOBaTh HOBble HZEW /s pelieHdsl 3ajau [U(POBOM SKOHOMHKH, abCTparupoBarhCsi OT
CTaH/]APTHBIX MOJIE/EH, epecTpauBaTh CIOXKUBIIHECS CIIOCOOBI pellieHus 3a/ja4, BbIABUTaTh albTePHATUBHBIE BAPUAHTHI
[IeMCTBUM C LIe/bI0 BBIPAOOTKY HOBBIX ONTUMAJIBHBIX aJITOPUTMOB.

Copiep>kaHue JUCLMIUIMHBI OXBaThIBAe€T KPYTr BOIIPOCOB, CBSI3aHHBIX C MCIIO/B30BaHHWEM aHA/TIMTUUECKUX U rpaduuecKux
MeTOZIOB A1 06paboTKK GOMBIIMX [AHHBIX; OCHOBHBIE 3aKOHBI pacIipefie/ieHus C/IydaiiHbIX BeJMUMH; MeToAbl cbopa,
00paboTKM M aHanM3a CTaTUCTHUECKUX [JAHHBIX B 3aBUCHMOCTH OT Lie/lell MCC/ieOBaHUs, TeXHUKA ITPOBEPKU TMIIOTe3,
MEeTO/IbI KOPPeJISIIMOHHOTO, PerpecCHOHHOr0, K/IaCTePHOr0 M JJUCIIePCHOHHOTO aHa/IM30B, METOIBI pacuera roKasaresiei
JVUHAMHUKH.

[TporpaMmoii JUCLMIIMHBI TTPeAYCMOTPEHBI Cle[yolrie BUABI KOHTPOJIS:

TeKyHii KOHTPOJ/Ib YCIIEBAeMOCTH CTY/IE€HTOB MMPOBOJUTCS B TUCKPETHBIE BpeMEHHbIE UHTEPBAIb B
CenyIommx Gpopmax:
e /WarHocTuueckas pabota;
e BOMPOCHI K A depeHIIMPOBAHHOMY 3aUeTy;
*  3a/aHUe;
e UWHAWBHya/IbHOE TIPAKTHUECKOE 3a/jaHHe;
e KOHTpOJbHas pabora.

IIpomexyTouHas arTecTranusi IIPOBOAUTCS B (hopMax:
e mddepeHIPOBAHHEIN 3aYeT.

OO011iast TPyJ0eMKOCTh OCBOEHHUSI JUCLMIUTMHBI cocTaBsieT 4 3.e., 144 u. [IporpaMMoi [AMCIUILIMHGI TIPeAyCMOTPEHbI
JIeKLIMOHHbIe 3aHsATHs (34 u.), MpakTUueckue 3aHsaTHs (34 u.), camocTosiTe/bHas pabora crygenTa (76 u).
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IIpunoxxenue 2

K paGoueii mporpaMme JUCLMIUTHHBI
METO/1bI OBPABOTKH BOJIBIINX JAHHBIX

TEXHOJIOI'MA 1 ®OPMbI OBYUEHUA

PekoMeHpaI[uy 10 0CBOEHUIO AMCIIUILUINHBI ISl CTyileHTa

TpyZ0eMKOCTb OCBOEHUSI [JUCLIMILIMHBI cocTaBisieT 144 4., n3 HuxX 68 4. ayAUTOpHBIX 3aHATHHU, U 76 4.,
OTBe/|eHHBIX Ha CaMOCTOSITe/ILHYIO PaboTy CTyzeHTa.

PekoMeHZaIMK 10 pacrlpe/ie/ieH|i0 yueOHOrO BpPEMEHM T0 BHZAM CaMOCTOATEIbHON paboThl M pasziesam
UCLIUTUTUHLI TTPYBe/IeHbI B Tabiuiie.

KoHTposib OCBOeHMsI [JUCLMIUIMHBI TPOM3BOJUTCS B COOTBETCTBUM C [lono)keHHeM O TeKylleM, pyOesKHOM
KOHTPOJIe yCIIeBaeMOCTH Y ITPOMEKYTOUHON aTTeCTaly 00yJaromxcs.

@DopMBI KOHTPOJISI M KPUTEPUH OLIeHWBaHUs NIPUBeZieHb! B IpU/iokeHnH 3 K Paboueii mporpamme.

HaunmeHoBaHMe padoThI PexomeHpyemasn /iuTeparypa prm:xKOCTb’
Pa3jen 1. BBejjeHue B T€OPUIO 0O/IBIINX JAHHBIX.
gjgg;gl?;yeMoﬁ C. I Tonmaués. . HelipoceTeBbie MeTO/ibl 06pabOTKY HH(OPMALIK: 4
[—— CII6.BI'TY "BOEHME%(" um. [I. @. YcruHoBa, 2021 (1)
A. B. MakuuaHos, A. E. )Kypagnés, JI. H. TeiHbIKaps. . Bosbiiye faHHbIe.
Toproroska K Big Data: Canxr-Ilerep6ypr: Jlamb, 2022 (1,2) 2
TIPaKTUUEeCKUM 3aHSITHSIM
Wroro o pasgeny 1 6
Pa3pesn 2. XpaHeHHe U U ynpaB/ieHHe 00IbIINMH JAHHBIMH.
N3yuenne
peKoMeHTyeMoit 2
JIMTepaTyphbl
Brimonuenue A. B. Makianos, A. E. XXypasnés, JI. H. TeiHAbIKaps. . bonbive gaHHbIe.
WH/VBU/ya/TbHOTO Big Data: Cankr-Iletep6Oypr: Jlanb, 2022 (2,3) 6
MPaKTUYeCKOro 3a/laHus
[ToproroBka K 2
MPaKTUYEeCKUM 3aHATHAM
Wroro no pasgeny 2 10
Pa3zjen 3. ITakeTHas 06padoTKa 00/ILIIMX JAHHBIX.
N3yyenue
pexoMer/TyeMoH B. b. Moiisec, U. B. IInotHukoga, JI. A. Pegpko. . CTaTUCTHYeCKHE MeTO/bI 4
JINTEPATYPBI KOHTPOJIS1 KauecTBa U 06paboTKa 3KCIIepHMeHTaIbHbIX JaHHbIX: M.: FOpaiir,
IToaroroBka K 2022 (3,4) 4
MpakTUYeCcKuM 3aHdaTvsIM | b. b. Moiizec, U. B. [1noTHHKOBa, JI. A. Peapko. . CTaTUCTHUeCKHe MeTO/bl
BbImoHeHue KOHTPOJIS1 KaueCcTBa U 06paboTKa 3KCTIePUMEHTA/IbHBIX JaHHBIX: MOCKBa:
WHAVBUyaTbHOTO FOpaiir, 2022 (3,4) 14
MPAKTUYECKOI'O 3a/IaHus A. B. MaxkuuaHos, A. E. )Kypagnés, JI. H. TeiHgbIKaps. . bosbiive faHHbIe.
TToAroTOBKA K Big Data: CankT-ITetep6ypr: Jlanb, 2022 (3,4)
KOHTPOJILHOM pabore 2
Wroro no pasgeny 3 24
Pa3zpen 4. IloTokoBasi 060pad0TKa 00/IBIIHUX JAHHBIX.
[TogroroBka K 2
TIPAKTHIECKIM HATHAM A. B. MaxkiuaHos, A. E. JKypasnés, JI. H. TeiHgbIKaps. . Bosbiive faHHbIe.
L s . Big Data: CankT-ITetepOypr: Jlansb, 2022 (6)
PEKOMeH/lyeMOu 4
JIUTepaTyphl
Wroro no pasgeny 4 6
Paspesn 5. MammHHoe 00yyeHHe ¥ CTaTUCTHYeCKHUH aHaIu3 00/IbINNX JaHHBIX.
ITogroroeka K A. B. MaxkiuaHos, A. E. JKypasnés, JI. H. TeiHgbIKaps. . Bosbiive faHHbIe. 8
[IpakTUYeCKUM 3aHATUAM Big Data: CankT-ITetepOypr: Jlans, 2022 (5)
TToAroTOBKa K b. b. Moiizec, 1. B. [TnoTtHHKOBa, JI. A. PefibKo. . CTaTUCTHUeCKHe MeTO/bI
KOHTpOﬂbHOﬁ pa60Te KOHTPOJIA KaueCTBa U o6pa60TKa SKCIIepUMEeHTA/IbHbIX JdHHBIX! M.: I’Opal‘;IT, 4
N3yuenne . 2022 (5,6) 8
peKoMeHLyeMoit b. b. Moiizec, 1. B. [1notHrKOBa, JI. A. Peapko. . CTaTucTUUeCcKre MeTO/bl
JUTepaTypbi KOHTPOJIS1 KaueCcTBa U 06paboTKa 3KCIIepUMeHTAa/IbHBIX JaHHBIX: MOCKBa:
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FOpaiir, 2022 (5,6)
H. A. ITunakos. . CTaTucTUYeCKHe MeTOZbl yIIpaB/IeHUs: KaueCTBOM: M.:
N3p-Bo MI'TY um. H. 3. baymana, 2020 (1-3)

Wroro no pasgeny 5 20
Paspen 6. OnTuMu3anys NpoOU3BOAUTETHHOCTH.

[ToaroroBka kK 6
TIPAKTHIECKIM HATHAM A. B. MakiaHos, A. E. )Xypagnés, JI. H. TeiHAbIKaps. . bonbive faHHbIe.
Hsyuenne . Big Data: Cankr-ITetep6ypr: Jlanb, 2022 (11,12, 13)
PEeKOMeH/lyeMOu 4
JINTepaTyphl

Wroro o pasgeny 6 10

12 37401



IIpunoxenue 3
K paboueii mporpamMme JUCIUIUTHHbBI
METO/1bI OBPABOTKH BOJIBIIINX JAHHBIX

®OH/I OODEHOYHBIX CPEJICTB

q)OH,[[ OLIEHOYHBIX CPEACTB, MO3BOJIAIOIHE OLI€HUTDb PEe3Y/IbTAThbl 06y‘~IEHI/IH I10 ,Z[aHHOI‘/II AUCLIUITIMHE, BK/IFOUAIOT B cebs:

e JMarHocThueckast pabora

e BOHpoCkH K U depeHIIIPOBAHHOMY 3a4eTy;
e 3ajjaHUe;

e HMHAWBHUJYa/JbHOE NPaKTHUeCKOoe 3a/jaHue;

e KOHTpOJIbHas paboTa;

e muddepeHIPOBAHHEIIN 3aYeT.

Kpurepuu oneHuBanus

JuarHocruueckasi pabora
HuarHocTrdeckas pabora mpoBoguTcs B popme Tecta B SMOC Moodle:

¢ [IpU NpPaBWILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTecTaLus;
¢ TIpU MPaBWILHOM OTBeTe Ha 60% BOMPOCOB U GoJiee - aTTecTalysl.

Bonpocs! K fuddpepeHIIIPOBAHHOMY 3a4eTy

Borpocsl k fuddepeHiipoBaHHOMY 3aueTy paciionoxeHsl B YMK auciymnivHel. Bornpocs! BeIA0TCs
TnperiofaBaresieM 3apaHee. I1py MOAroToBKe CTOUT 10/Ib30BaThCs JIEKLMIOHHBIM MaTepyUasioM, a TakyKe UCTOUHUKaMU
OCHOBHOM ¥ JIOTIO/IHUTE/bHOM /MTepaTypbl. [Ipy BOSHUKHOBEHUH 3aTPYAHEHUH CTYAEHT MOXKeT 00paTUThCS K
TIPEeTIoJaBaTesT0 B Yachl KOHCY/IBTAlUH.

3ajanmue

3aziaHue TIPe/ICTaB/IEHO B CPOK, He MPE/ICTaB/IeH uyKok oTueT. Kaxkioe 3azianue pa3buro Ha 3-5 3aau ¢
TOC/Ie/IOBaTe/TbHBIM YBEeJIMUEHNEM Harpy3KH [i7isi KOPPEKTHOTO OCBOEHHUs TpeOyeMbIX KoMIeTeHLWH. [To BceM 3ajaHusiM
HeoOX0JMMO YCIIeIIHOE BhIMOHEHHE TYHKTOB 33JJaHUsI HA KOMITbIOTEPe, 0O)OpMJIEHHE OTUETa B COOTBETCTBUH C
tTpeboBanusimu I'OCT ¥ ycreniHas 3alUTa B yCTaHOBIEHHBIN CPOK.
KonmuectBo 6ai/0B ¥ KpUTepuy pernameHTUpyeTcs TexHomoruueckol KapToi AUCIUTIMHEL

NupauBuayanbHoe MpaKTUYeCKoe 3a/jaHue
MupuBuyanbHOe IpaKTHUeCcKoe 3aJjaHre BBITIO/THSAeTCS Ha PAaKTHUeCKUX 3aHSITUSAX U B YaChl CaMOCTOSITeTbHOM
paboThI B COOTBETCTBUU C TEMOM, OTIPE/Ie/IEHHOM UHUBU/YA/ILHO JI/Is KQXKJ0r0 00yJaroIierocs.
IMpakTHUecKoe 3a/jaHKe BK/IIOUaeT B cebst cieyIoLye STarbl:
1. TTocTaHOBKa 1je/Id ¥ 3a/jau aHa/M3a 00JIbINNX JAaHHBIX.
2. CocraB/ieHue TUlaHa UCCIIe[JOBaHUS B COOTBETCTBUU C MPEAMETHOM 06/1aCThi0 MHAVBU/YaTbHOTO 3a/IaHMS.
@DOopMyIMPOBaHUs TUTIOTE3 [J1s1 UCC/IeJOBaHMUS.
3. COOop /IaHHBIX U UX TPYMITUPOBKA U CUCTEMATH3aLIVsI.
4. TlepBUYHBIY aHaIN3 U OMMCATe/IbHAs CTaTUCTHKA.
5. IIpoBepka rumnoTe3 W3yueHHbBIMHA aHATUTHUeCKUMU MEeTOlaMy; IO TBep KAeHue rpadrueCKUMU MeTOAAMHU.
6. OdopmsieHre pe3y/IbTaTOB 1 BHIBOJIOB.
Pe3ynbTaThl BBINOMTHEHUS 3TAlIOB HHAUBH/ya bHOIO MPAKTUUECKOT0 3a/laHus BBIMOHSIOTCS CPeJCTBAMU U3YUYeHHBIX
MpOrpaMMHBIX NTAKETOB U JEMOHCTPUPYIOTCS Nperno/jaBaTeto Ha MPakTUUeCKUX 3aHITHSX.

KonTponsHasi pa6ora
Basuibl 32 KOHTPO/IBHYIO PabOTy MPOCTABMSIOTCS COTVIaCHO TeXHOMIOrMUEeCKo KapTe B COOTBETCTBUM C
KOJIMUECTBOM BBIMO/THEHHBIX Ha TIPAKTUUECKOM 3aHSTHUH 33[[aHHl CPeJICTBAMK M3yUeHHBIX MTPOrPAMMHBIX TTaKEeTOB.

JuddepeHnupoBaHHbIii 3aueT
VTOroBbIi KOHTPOJIb TI0 AUCLIUIUIMHE TPOXOAUT B (opMe auddepeHIIMPOBAaHHOIO 3aueTa.

IuddepeHIMPOBaHHBIN 3aUeT CUMTAETCS CIAHHBIM, eC/TU CJAHBI BCe 3a[JaHUs], B COOTBETCTBUY C TPeOOBaHUSIMY,
3a(MKCUPOBAHHBIMU B TEXHOJIOTHUECKON KapTe 0CBOEHUs JUCLIUTIIMHEI (He MeHee 60 6Gasia).

Ecnu obyuaroruiics He Habpas Hy)KHO€e KOJIMUeCTBO 6aslyIOB MJIM XOUET MOBLICUTD OLIEHKY M0 AUCLIUTUIMHE COT/IAaCHO
TeXHOJIOTHUEeCKOU KapTe, To eMy HeoOxoauMo cath JuddepeHIMpoBaHHbIN 3aueT B KIacCuyeckoM Qopmare.
uddepeHMPOBaHHBIN 3aUeT COCTOUT U3 TEOPETUUECKOTO BOTIPOCA U TIPAKTUYECKOM 3a/1aui.

Kpurepuu oriennBanust Ha [JuddepeHipoBaHHOM 3aueTe .

OlieHKa «OTIMYHO»

1. TIpegBapuTebHO (B YCTaHOB/IEHHBIE CPOKH) 3aLHIIEHBI BCe PaDOThI B COOTBETCTBUH C TEXHOJIOTHUECKOW KapTOH.
2. JlaHbI 1O/THBIE OTBETHI Ha BOMIPOCHI (TOYHO yKa3aHbI OrpefienieHus], GOPMYJbl, CTyA€HT BaZieeT TePMUHOJIOT el
W3y4eHHOH JWCLUIIUHBI).

3. TIpaBuUIbHO pellleHa 3a/jaua, MOKa3aHO yMeHe TPAMOTHO MPUMEHSITh TI0JTyueHHbIe TeOpeTHYeCKre 3HaHUs B
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MIPaKTUYeCKUX LeJIsiX.

OreHKa «XopoLo»

1. TlpegBapuTe/bHO (B yCTaHOB/IEHHBIE CPOKH) 3allUIeHbI pabOThI BCe paboTHI B COOTBETCTBUHU C TEXHOIOIMYeCKOM
KapToii.

2. TaHHbIe OTBETHI Ha BOMIPOCHI UMEIOT He3HAYNTe IbHbIE OLTUOKU.

3. IIpaBUBHO pellleHbI 33/lauu, HO XO7 UX PelleHHs He SIB/ISeTCS ONTHUMabHBIM, TT0Ka3aHbl IIPOYHBIE TPAKTHYeCKHe
HaBbIKU.

OLieHKa «y/|0BI€TBOPUTETHLHO»

1. PaboTbI B COOTBETCTBUH C TEXHOIOTMYECKOM KapTOi 3allUIaNUCh C HAapyLleHHeM CPOKOB C/lauu.

2. [laHHbIe OTBETHI Ha BOMIPOCHI IMEIOT He3HAUMTe IbHbIe OIIMOKHY (00yUaroIyiics B TIOIHOM Mepe He BiafieeT
TePMMHOJIOTHel N3yUeHHON JUCLIATUINHBI).

3. B pelueHny 3a/1aurt AOMYIIEeHBI OLIMOKH, KOTOPBIE He TPHUBOJAT K GOBIINM OTK/IOHEHHUSIM OT TIPABHU/IBHOTO OTBETA,
T10Ka3aHbl He I0CTaTOYHO MPOYHbBIe MMPAKTHUeCKHe HaBBIKH.

OtrleHKa «Hey/10B/IETBOPUTETLHO»

1. TIpe/iBapUTe/IBEHO He 3alLHIIEeHbI BCe PabOTHI B COOTBETCTBUY C TEXHOJIOTUUECKOH KapTOH.

2. OTBeTHI Ha BOIIPOCHI UMEIOT 3HaUMTe/IbHbIe OIIMOKY (HeTOUHO yKa3zaHa opMyiia, oOyuaroiuiics He BjajjeeT
TEePMUHOJIOTUel M3yUeHHOM JUCLIUILIVHDIL).

3. 3ajaua pelieHa HeBepHO, AOMyILeHbl IPyOble OIIHOKH.
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ITacnopt ¢oHza OLIEHOUHBIX CPE/CTB
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Paspen 1. BBejeHnue B TeOpHIo Bonpoce! k
3 5 6 AT % A P 12 6 4 2 6 10 | 20 |muddepeHIIDOBaHHOMY
0JIbIIUX AAHHBIX.
3aueTy
Paspen 2. XpaHeHnue u U MupuBugyansHOE
3 5 |ympaB/ieHue 00/IbIIMMHU 16 6 4 2 10 20 20 | mpakThueckoe 3ajilaHue,
AQHHBIMH. 3afaHue
WnpuBusyansHOe
3 5 Paspen 3. IlakeTHasn a2 18 8 10 24 20 10 | TIPaKTHUeCKoe 3a/ianue,
00padoTKa 00/1bIINX AAHHBIX. KouTposnbHas pabora,
3asaHue
Bormpocel k
3 5 Pa3pen 4. IToTokoBast 18 12 6 6 6 20 20 nuddepeHIIPOBaHHOMY
o0paboTka 00/IBLINX JAHHBIX. 3ayery,
3amaHue
Bomnpocer k
Pa3gen 5. MamuHHoe nudepeHIIPOBaHHOMY
3 5 |oOyueHue u cTaTucTHUeCKHit | 38 18 8 10 20 20 10 3ayery,
aHa/m3 00/IBIINX JAHHBIX. KonrposbHas pabora,
3amaHue
Bormpocsl k
3 5 Pa3pen 6. OnTumusanus 18 8 4 4 10 10 20 nrddepeHIIIPOBaHHOMY
NPOM3BO/AUTE/ILHOCTH. 3a4eTy,
3amaHue
Bcero 3a 5 cemecTp 144 | 68 34 34 76 | 100 | 100
Bcero no puciunivuHe 144 | 68 34 34 76 | 100 | 100
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OneHounslie MaTepuasnsl no gucuuminge METO/JbI OBPABOTKU BOJIBIINX JAHHBIX

YK-1 - CnocobeH ocyujecme/nsimb NOUCK, Kpumu4yecKull aHa/1u3 u cCuHme3s uHgopmayuu, npuMeHsMb CUCMEMHBIU
nooxo0 0/15 pewleHUs1 NOCMae/AeHHbIX 3a0ay

Ne 1 TIIpouuTaiiTe TEKCT U yCTaHOBUTE IOC/Ie0BaTETFHOCTD
YcTaHOBUTe NOC/Ie/I0BaTe/IbHOCTD pacueTa JI0BepUTe/IbHOIO MHTepBasa:

A. PacueT cTaHapTHOTO OTK/IOHEHHS 10 BBIOOPKe
B. Pacuet cpeziHero 1o BEIOOpKe
B. Pacuet HKHel U BepXHel IPaHML] JOBePUTE/ILHOTO HHTepPBaja

I". OmnpeziermTh 3HaueHe KpuTeprst CThIOZIEHTA C YUETOM yKellaeMOi TOYHOCTH
OLIeHKH U pa3Mepa BbIOOPKU

o kb=

[. Pacuer cTaHZApTHOM OLIMOKU CpeJHero

Ne 2 HquHTaﬁTe TeKCT, BLIGepI/ITe HpaBI/IHLHLIﬁ OTBET U 3alliIINTe apryMeHThI, O6OCHOBLIB&I—OIHI/I€ BI)I6OP OTBeTa

Pa3HuI]a MeX[y M0Ka3aTe/siM{ reHepaibHOW COBOKYITHOCTH M COOTBETCTBYIOI[MMH 110Ka3aTe/isiMi BLIOOPKU
Ha3bIBaeTCs:

1. Ommbkoti 1-ro poga
2. OmmbKoii 2-ro poza
3. OmmbKo# pernpe3eHTaTUBHOCTH

4. OmnbKol MaTOXKHUJAHUS
Ne 3 TIpouuTaliTe TEKCT, BbIOEPUTE TIPAaBU/ILHBIN OTBET U 3aIUILIUTE apryMeHTbI, 000CHOBBIBAIOIIME BLIOOp OTBETA
OrnpezienUTh KaKoH MOKa3aresib Mpe/ICTaBIeHHOr0 psifia bosbliie:

7,3,4,11,5,5,5, 6,6, 5.

1. Moga

2. Menuana

3. CpenHee apudmeTHyeckoe

4. Bce 3TU 3HaueHUs paBHbI
Ne 4 TIpouuTaiiTe TEKCT, BbIOEPUTE MIPAaBU/ILHBIN OTBET U 3aITUILIKTE apr'yMeHTbI, 000CHOBBIBAIOIIME BLIOOp OTBETa
B pe3ynbTare KOppessIIMOHHOTO aHaiM3a OblT paccuuTaH Ko3ddurreHT koppessiuu [TupcoHa:

r=-0,44.
OreHuTe CUIY CBS3U MeXX/ly MCC/IeyeMbIMU TIpU3HaKaMH o 1Kane Yesoka.:

1. CunbHas npsMas 3aBUCUMOCTb
2. CunbHast 06paTHasi 3aBUCUMOCTD
3. Cnabast mpsimast 3aBUCHMOCTh

4. Cnabast obpaTHasi 3aBUCHMOCTb

Ne 5 TIIpouuraiiTe TeKCT, BEIOepHTe IPaBH/ILHbIE OTBETHI U 3alUIIMTE apryMeHTbl, 000CHOBBIBAKOLIHE BLIOOD OTBETOB
OTMeTbTe NOKa3aTeM Bapyalyu:

1. CranjapTHOe OTK/IOHeHHe
2. Pasmax

3. Menuana

4. Jucnepcus

Ne 6 HpOllHTafITe TEKCT, BLI6€pHTe MpaBUJ/IbHbIE OTBETHI U 3allUIINTE dpr'yMEHTHI, 060CHOBLIBHI-OH_[I/IE BbI60p OTBETOB
OTMeTbTe TUIIbI KOHTPOJIBHBIX KapT H_IyxapTa AT KOJIMYe CTBEHHBIX TPHU3HAKOB:

1. R-kapta
2. p-KapTa

3. X-kapra
4. np-Kapra
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Ne 7 HpOQI/ITaI\/'ITE TEeKCT, BI)I6epPITe MpaBUJ/IbHbIE OTBETHI U 3allUIINTE dPIr'yMEHTHI, 060CHOBLIBHI-0H_[I/IE BI:I60p OTBETOB

20 ® o
]
15 ®ee
00,
> 10 -
]
e®
5 ®
0
0 5 10 15
X
1. IIpsimast
2. O6parHasi
3. CunbHast
4, Cnabas

Ne 8 IIpouuTaiiTe TEKCT U 3alHILINTE Pa3BepHYThIH 0O0CHOBaHHBIM OTBET

Ne 9

3;5;7;2;5;5

[TpouwnTaiiTe TEKCT U 3aIUILIUTE Pa3BePHYThI 000CHOBAHHbBIN OTBET
Cpeatee 110 BLIOOPKe M3MepeHuH Mpr3HaKa COCTaBuiIo 23,5.

CpepaHekBaZpaTiuecKkoe OTKJI0HeHUe paBHoO 0,15.

Ne 10 [IpouwnTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBUE

1. O6a npu3Haka
KOJTUUeCTBeHHbIe,
HeIpepbIBHbIE,
pacripe/iesieHbI 110
HOPMa/IbHOMY
3aKOHY

A. KosdpoduimeHT koppesnsitiuu CriipMeHa

2. ITpu3Hak-hakTop
- KaueCTBEHHbIM,
MOJKeT IIPUHUMATh
3 BapuaHTa
3HauUeHui.
[Ipu3Hak-pe3ysbrar
HeTpepbIBHbIH,
pacripejiesieH 1o
HOPMA/bHOMY
3aKOHY

3. Ob6a npu3HaKa
anbTepHaTUBHbIE
(MOTYyT IPUHMMATh
TOJIKO 2 3HaueHUsl)

4. Obanpm3nHaka I KoaddurpenT ITaare
17

b. KoaddurmeHT KOHTUHTeHITUN

B. Koaddurment koppensuyu [TupcoHa

Paccuuraiite MoZly, MeIUaHy, BLIODODOUHOE CPeAHEe U CPeJHEKBA/[PAaTHUECKOe OTKJIOHEHUE /i BRIOODKU:

3HaueHue CpeaHEeKBaApATUUYEeCKOI0 OTK/IOHEHUA OKDYIVINTE 10 1 AE€CATUYHOIO 3HAKa.

Heo6xoa1Mo npoBepuTh OAWH COMHUTENBHBIN pe3y/bTaT U3MepeHUs], paBHbIN 24,4.

BribepuTe KpuTepuii IpoBepKy, He TpeOYIOIIMIA NCII0Ib30BaHKe BCIIOMOTaTe/IbHbIX Tab/uLl, paccuuTaiire
HeoOXo1Moe 3HaueHHe KPUTepUs U CielaiiTe BBIBOJ.

OTMeTbTe XapaKTePUCTHKN KOPPesLMOHHOM 3aBUCMMOCTH MeXX/ly TIpr3HakaMu Y U X, IpeZcTaBlIeHHON Ha
JvarpamMmMe paccesiHus:

Bribepute MeTO/ KOPPE/ISILIMOHHOI0 aHa/Ti3a B 3aBUCUMOCTH OT THIIA MPU3HaKa-(hakTopa v Mpu3HaKa-pe3ysbTaTa
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KO/IM4YeCTBeHHbIe,
AVWCKpeTHbIe

. Kosddurment durepa

Ne 11 IpouwTaiiTe TEKCT U YCTaHOBUTE COOTBETCTBUE
Pacripefiente MeTOZbl CTAaTUCTUUECKOTO aHasM3a B 3aBUCMMOCTH OT [10CTaB/IeHHOH 3a[a4un:

1.
KoppensiponHsiii  A. Pacripezienenye JaHHbBIX Ha TPYIIIIbI
aHa/m3

2. PerpeccroHHBIM

B. O1jesKa cubl CBSI3U Me MpHU3HAKaMU
aHaIn3 1 KAy Tip

3. JucriepcroHHbIA
B. CpaBHeHue BEIOOPOK 110 OAHOMY WK HECKO/IBKKM MPH3HAaKaM

aHamms
4. KnactepHbiit I". IIporHo3upoBaHus 3HaUeHUs MPU3HaKa-pe3y/bTara Mo 3HaYeHUH0 NpU3HaKa-
aHam3 (hakropa

,H. YMeHbllleHHe KOHh4YeCTBa TIPHU3HAKOB 3a CUeT UuX O6’b€,ELI/IHEHI/I${

Ne 12 TpouuTaiiTe TEKCT U yCTaHOBUTE TTOCIeA0BaTETFHOCTh
YropsigouunTe 3tanbl 00pabOTKY OOMBIINX JAHHBIX:

A. AHanus JaHHbIX

B. IloctaHoBKa e

B. TIpeoGpa3oBaHue B eIUHBIH
¢hopmar

I'. Coop JaHHBIX

. Busyanusauys pe3ynbraTtoB
E. Ounctka faHHBIX

Nk wWoNE

JK. AHanus pe3sysbTaToB

ITK-93 - CnocobeH 2eHepuposamb HO8ble Udeu 0/1s1 pelleHUsl 3a0ay4 Yugpoeoli IKOHOMUKU, abcmpazupoeamscsi om
cmaHoapmHbIX Mooesiell, nepecMpaueanp C/04cUBWIUECS CNOCOObI peuleHUsl 3a0ay, 6bI08U2AMb A/1bMepHAMUEHbIe
eapuaHmbl deticmeutl ¢ Yes1blo 6bIpabomKu HOBbIX ONMUMA/IbHBIX A/120PUMMO8

Ne 1 TIlpouuTaiiTe TEKCT ¥ yCTAHOBUTE T10C/IeA0BATETBHOCTD
Yropsifouure 3Tamnsl 06paboTky AaHHbIX 0 BPII pervoHoB ¢ ucnosib3oBaHueM poccuiickoro I10.

1 A. 3arpy3Ka OUHIIeHHBIX JaHHBIX B aHa/uTHuUecKyto BUTpuHy ClickHouse

’ B. Ounctka JaHHbIX OT aHOMaJIvii B Mars (puisTparys oTpULjaTe/IbHbIX
3HaUeHU)

3 B. Opkectpauys nainiaiiHa yepe3 PTK VHTerpanuio (exxeZJHeBHBIN 3aIlyCK B
6:00)

4 I". 3Bnevenue coipbix CSV-daiinos c FTP Poccrara

5 [. IIpeobpa3oBanue dopmara AaT ¥ HopMasr3alys Ha3BaHUH PErHOHOB

Ne 2 TIpouuTaiiTe TEKCT U yCTaHOBUTE TTOCIe0BATETFHOCTh
BoccTaHoBuTe 1Opsi0K OmepaLyii sl cCUcTeMbl MOHUTOPHHTIA TeMIIepaTyphl € rapaHTuell *exactly-once*.

1 A. Arperanus noka3anuii o 10-ceKyHIHbIM OKHaM B Spark Streaming

b. Busyanusarms quHamuku B Apache Superset uepe3 Mmogk/roueHre K
ClickHouse

B. 3amuce arperupoBanHbix JaHHbIX B ClickHouse
I". Tenepargus JSON-coobienui qarurikamu B Tonuk Kafka «sensors_temp»

. Hacrpotika koHTpobHBIX Touek (checkpoints) B HDFS aisi BoccTaHOB/IeHUS
COCTOSTHUS

ua A W N
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Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

I[TpouuTaiiTe TeKCT, BEIOEPHTE MPABHUIBHBIN OTBET U 3alMIIKTE apryMeHTbl, 000CHOBBIBAOLIME BEIOOD OTBeTA
Bri6epute 6uonorrueckoe HarpaeseHue MV, koTopoe HCIo/b3yeTcs B CTUPaIbHBIX MalllMHAX:

1. HefiponHsle ceTu

2. I'eneTuyeckue alropuTMbI

3. AJITOPUTM HeueTKOM! JIOTMKU

4. IMyHHOKOMIBIOTUHT

5. DBOJIOLIMOHHOE MO/Ie/TMPOBaHKe

HquHTaﬁTe TEeKCT, BbI6epI/ITe HpaBHJ’IbeIﬁ OTBET U 3allUIINTe apr'yMEeHThI, O60CHOBLIBEII-OI_L[I/IE BbI60p OTBeTa

[Tpu o6yuenun mogenu LightGBM Ha ITnatrdopme O7 nieperpeBaetcss GPU, BpeMsi BBIMONHEHUS TIPEBLILIAET 4
vaca.

BribepuTte Haubosnee 3hheKTHBHOE pellieHue /s ONTUMU3aL|N?

1. YBennueHue pa3mepa Mukporaketos (batch size) B 2 pasa.

2. YMeHbIlleHHe ITapaMeTpa max_bin" A/ CHY)KeHHs Harpy3Ku.

3. lo6aenenve 10 HOBBIX C/I0EB B HEHPOHHYIO CETb.

4. OTK/II0UeHNe KOHTPoJIbHBIX Touek (checkpoints) B PTK MHTerparmy.

HpOLII/ITaI‘/JITE TeKCT, BLIGepI/ITe HpaBI/IHLHLIﬁ OTBET U 3alliIINTe apryMeHThI, O6OCHOBLIB{:1IOHII/I€ BI)I6OP OTBeTa

Hy»xHo obpabarbiBath 10 MpZ, cTPOK JaHHbIX PoccTara ¢ arperaijusiMy (Me/IdaHbl, KBAHTHIIN) B PeaslbHOM
BpeMeHH. Bribepute onTuMasbHOe [jisi 3TOH 3aaun poccutickoe I10 u3 peectpa:

1. Tapnian Xpanunuie (gokymeHTHast NoSQL)
2. ClickHouse (xomonounasi CYB/])

3. Postgres Pro (pensiguonHas CYB/T)

4. PTK Xpanumiie (pacrpegenéHHas ®C)

[MpouuTaiiTe TeKCT, BEIOEPHTE TPaBU/ILHBIE OTBETHI U 3alUIIMTE apryMeHTh], 000CHOBBIBAOLIHE BEIOOD OTBETOB
BribepuTe KitoueBble IPUHLMUIILI B paboTe ¢ 60/IBIINMY AaHHBIMU:

1. T'opu3soHTanbHas ajalTUBHOCTD

2. BepTukasnbHad afjaTUBHOCTb

3. KoH1jeHTpaIys JaHHbBIX

4. NeneHTpanv3anus JaHHbIX

5. CtabumbHOCTB B paboTe TP OTKa3ax

I[TpouuTaiiTe TeKCT, BEIOEpHTe IPaBH/ILHBIE OTBETHI M 3alUIIMTE apryMeHTbl, 000CHOBBIBAIOLIHE BLIOOD OTBETOB

Bri6epute kKputepun MHGOPMALY, KOTOPbIEe MTO3BOJISIOT OLEHHUTb, COOTBETCTBYIOT JIM [jJaHHble OHATHIO Big Data
WY HeT:

1. Volume (06bem)
2. Velocity (ckopocTh)
3. Validity (BanmzgHOCTB)

4, Virtuality (BUPTya/bHOCTB)
5. Variety (pa3Hoobpa3sue)

[TpouuTaiiTe TEKCT U 3aMHILINTe Pa3BepHYThI 000CHOBaHHBIM OTBET

Onuivre pe3y/ibTaT BBITIOJTHEHUSA SQL—3anpoca K Ta6111/1ue tweets, B KOTOpOfI XPaHATCA Te€MbI, YIIOMWHAaeMbIE B
conceTdax.

SELECT themes,
COUNT(*) AS frequency

FROM tweets

WHERE date > '2025-06-01"'

GROUP BY word

ORDER BY frequency DESC

LIMIT 10

Ne 9 TIpouuTaiiTe TEKCT U 3aMUILINTE Pa3BePHYThI 0O0CHOBAHHBIN OTBET
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B skcniepuMeHTe M3MepeHus IPOBOAW/INCE 5-bi0 cepusiMU. BHyTpurpymnmnosas gucriepcusi cocrtaBuia 0,5, a
mexrpynnosas - 0,01. OnpesienUte pacueTHOe 3HaueHue Kputepusi Ouiepa.

Ne 10 [IpouwrTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBUE
ConocraBbTe TeEpMUH C IPUMEPOM peav3aliiu.

1. T'opu3oHTanbHOE
A. CemaHTHKa [JOCTaBKY, I7ie Kaxas 3aruch o0pabaTbiBaeTcst TOIBKO OfIMH pa3s

MaciTabupoBaHue

2. CAP-teopus b. Jobapnenue cepeepoB 151 0opabotku 100+Th gaHHBIX
3. PTK B. Poccuiickuit ananor HDFS c perivkaiiueii Ha 3 y3/1a
XpaHunuiie

4. Exactly-once I'. YcranoBka 3awutsl Ha cepsepa B/]

[. T'apaHTHpYeT TOJBbKO 2 U3 3-X CBOWUCTB (COIIACOBAHHOCTD, JOCTYITHOCTD,
YCTOMUMBOCTH K (pparMeHTaLIN)

Ne 11 ITpouuTaiiTe TEKCT ¥ yCTAaHOBUTE COOTBETCTBHE
[TocTaBbTe B COOTBETCTBHE MpobieMaM Mpe/CTaB/IeHHbIe PelleHus:

1.YTeuka nmamMsiTi B
Pandan

2. 3aBucanue GPU
npu 06yueHUH

3. [ToTepst gaHHBIX
B Spark Streaming
4. Huskoe KauecTBO
ML-mopenu

A. Ymenbiienne Max_bin B LightGBM
B. ITopbop runeprapaMmeTpoB+KOHCTPYUPOBAHHKE PU3HAKOB
B. O6pabotka saHHbIX uankamu 110 10 000 cTpok

I". KoHcTpyrpoBaHue MpU3HAKOB 6e3 mogbopa rureprnapamMmeTpoB

. Bkirouenue Write-Ahead Log

Ne 12 TTpouuTaiiTe TeKCT, BEIOepHTe IIPaBU/IbHbIE OTBETHI U 3aIUIIMTE apryMeHTbl, 000CHOBBIBAKOLIME BLIOOD OTBETOB

OTMeTbTe OCHOBHbIE 3a4a4d MAllIMHHOI'O O6yq6HI/IHI

1. Perpeccus

2. Knaccudukauus
3. ®akropu3auus
4. Knacrepu3sanus
5. ITonck aHomanuii
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