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JIUCT COI'J/TACOBAHUA

PABOYASA ITPOI'PAMMA COCTABJ/IEHA B COOTBETCTBIM C TPEBOBAHUAMM ®PEJAEPAJIBHOI'O
I'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJIAPTA BBICIIIEI'O OBPA3OBAHNSA ($I'OC BO)
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[Tporpammy cocraBun:

Kadeznpa O7 VHdopMalioHHbIE CUCTEMBI M IPOrpaMMHasi UHKeHepUsI
SIpomeBckasi Esniena FOpweBHa, cTapiiuiii mpero/iaBaTesib
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O7 VH(dopMaLiioHHbIE CHCTeMBbI M POrpaMMHasi WH)KeHepUs

3aeegytoiuii kadeapoit Cemenora E.T., A.T.H., ipod.



PABOYASA ITPOI'PAMMA IUCHOUITVIMHBI
METO/bI OBPABOTKU BOJIBIIINX JAHHBIX

Paspensl paGoueli mporpaMmsI

1. TEJIM OCBOEHUA ONCHUIT/IMHBI

2. MECTO JMCHUIIVIMHBI B CTPYKTYPE OOIT BO

3. CTPYKTYPA 1 COOEP)KAHUE JUCHUITIINHBI

4. ®OPMEI KOHTPOJIA OCBOEHUA JUCLIAITJINHBI

5. YYEBFHO-METOIMYECKOE 1 NTHO®OPMAIIMMOHHOE OBECIIEYEHWE OV CLUIIIIMHEI
6. MATEPAJIBHO-TEXHYECKOE OBECITEYEHWE JUCLIVITIIMHBI

IIpunoxenus K padouel MporpaMMe JUCIHIUTHHBI
o Tlpunoxxenue 1. AHHOTarust paboyeii TporpamMmbl

o TIpunokerue 2. TexHomoruu u GoOpMbI 00yUeHSI
o [Ipunokenue 3. @OHABI OLIEHOUYHBIX CPE/ICTB



1. HE/I1 OCBOEHUA JUCIIUIVIMHBI
Llenblo 0CBOEHHS AUCLUIIMHEI SIB/sieTCsl GOPMUPOBaHUe CJIelyIOIIMX KOMITeTeHLIMI:

IMK-1.4 — CriocobeH ucromp30BaTh TeXHOA0TMH VI Ha pa3/WUHBLIX 3TaraxX >KU3HEHHOTO IWKJIa MPOrpaMMHBIX
TIPOJYKTOB, TPOEKTUPOBATh UHTE/UIEKTYa/TbHbIE KOMITOHEHTHI IIPOTPAMMHOT0 00eCrieueHust

IMK-93 — CriocobeH reHepyUpoOBaTh HOBBIE WJIEU JJIs1 PeIeHus 3a/4au [U(POBOH S5KOHOMUKH, aOCTParupoBaThCs OT
CTaH/IapTHBIX MOjiesieli, TiepecTpavBaTh CIOXKMBIIMECS CIIOCOObI pelleHus 3ajad, BbIJBUraThb a/lbTepHAaTHBHbLIE
BapHUAaHTHI JIEHCTBUI C 11e/IbI0 BRIPAOOTKYM HOBBIX ONTHUMA/bHBIX aJITOPUTMOB

DOpMHUPOBaHHIO KOMITETEHLIVH CITYKUT AOCTWKEHHe CJIeIYIONIUX Pe3y/bTaToB 00pa3oBaHus:
IIK-1.4

3HAHUA:

OCHOBHbIE 3aKOHBI pacripe/ie/ieHus C/TyuaiiHbIX BeJTMUUH;

BH/Ibl BApHALJUOHHBIX PS/I0B;

KJ/IaCCU(UKALIUS TUITOTe3 ¥ MeTO/bI UX TIPOBEPKY;

TOKa3aTe/l OMUCATeTbHOM CTAaTUCTUKA W WX WHTepIIpeTarusl MPUMEHUTEeNbHO K HCCaeayeMoMy Habopy
JlaHHBIX;

TroKa3aTev JUHAMHUKU;

YMeHus:

OpraHu30BaTh COOP perpe3eHTaTUBHBIX JAHHBIX B MPOLIECCE UCCIIeOBAHMUS;

BLIOMpATh U MIPUMEHSITh aJieKBaTHbIe METO/bI aHA/IM3a [JaHHBIX, TTOYUYeHHBIX B pe3yJibTare HCCIeI0BaHuUH;

ZleniaTh BBIBOJBI TI0 pe3yJibTaTaM MPUMeHeHUs CTaTUCTUUeCKUX MEeTOJ0B aHa/ln3a;

HABbIKU:

IPAMOTHO HCIIO/Ib30BaTh TIPUK/IaJHbIE TPOTPaMMHBIE TMAKeThl [/l pelleHWs 3a/ad aHaau3a OombIIux
JlaHHBIX;

BU3ya/IM3UPOBaTh M0JIyUeHHbIe pe3y/bTaThl IPUMeHeHUs CTaTUCTUUeCKUX MeTO/0B aHaslr3a.
ITIK-93

3HAHUA:

KOHIIEMIUM MTP06/IeMBbI U apXUTEKTYPHBIE MOAX0/IbI K 00paboTKe OOMBININX JaHHBIX;

aNropuUTMbI 06paboTKK GOJBIINX AaHHBIX TIPH oMoty TexHomoruii Spark, Kafka, Spark Streaming;

0COOEHHOCTH a/ANTALMM aJrOPUTMOB Ha rpadax W aaropuTMOB MAIIMHHOTO OOy4YeHHs K BO3MOXXHOCTH
06paboTKu OOMBITMX 00LEMOB JJAHHBIX;

YMeHusi:

TIPUMEHSTh aJITOPUTMBI MAIlIMHHOTO 00YyUeHUs ¥ a/lTOPUTMBI Ha rpadax /s aHaI|3a O0/IbIINX JaHHBIX;

mcate SQL 1 NoSQL 3arnpocs! /171 06paboTKY [JaHHBIX Ha pacrpe/ie/leHHOM BbIYHC/IUTETbHOM KJlacTepe;

HABbIKU:

TPOEKTHUPOBAHUS 1 peanu3ariuy aniaiHOB 00paboTKH BOJBINNX JJaHHBIX;

BU3ya/IM3UPOBATh Pe3y/IbTaThl 00paboTKM OOJBIINX JaHHBIX.



2. MECTO JNCHOUIVINMHBI B CTPYKTYPE OOII BO

Huctummmiaa METO/IBI OBPABOTKU BOJIBININX TAHHBIX siBrisieTcst AUCIUIIMHOW YaCTH,
(opMupyemoii yuacTHUKaMH 00pa3oBaTe/ILHBIX OTHOIIEHUH 0/10Ka 1, TpOrpaMMEI TTOATOTOBKH T10
HaripasyieHHt0 09.03.04 IIpoepaMmHas UHiceHepusi.

CofepxaHve — OUCLMIUIMHBI  SIBJISIETCSL  JIOTMYECKHM  TIpofio/bkeHneM  pgucuume:  OCHOBBI
CUCTEMHOI'O AHAJ/IN3A, TEOPUSA BEPOATHOCTEM W HAYAJ/IA MATEMATHMYECKOU
CTATUCTUKU, BBEJEHUE B MTHO®OPMAIVMOHHBIE TEXHOJIOI' IN.

CopepkaHue  AUCLMIUIMHBI ~ SIBJSIETCSI  OCHOBOWM  fAasi  ocBoeHusi  gucuuruivH:  HAYUYHO-
HCCIIEJOBATE/IbCKASI PABOTA  (IIOJIYYEHME TIEPBUYHBIX HABBIKOB HAYYHO-
HNCCJ/IEJOBATE/IBCKOU PABOTHI).

[penBapuTe/bHbIE KOMITETEHLINH, CHOPMUPOBaHHBIE Y 00yUarOLerocs 0 Havyasaa U3yueHusl AUCLIATUIHBL:

¢ OIIK-1 — CriocobeH MpUMeHSITh eCTeCTBeEHHOHAyUHbIe U O0I[eHH)KeHepHbIe 3HAHUSI, METO/IbI
MaTeMaTU4yeCcKOro aHaau3a U MOZie/IMPOBaHusl, TEOPeTUUECKOT0 U SKCTIepUMEHTaIbHOT0 UCC/Ie[J0BaHUS B
npodeCcCUOHATLHOM JlesTeTbHOCTH

¢ OIIK-2 — CriocobeH OHUMATh PUHLIUITBEI pab0ThI COBPEMEHHBIX MH(MOPMAIIMOHHBIX TEXHOTOTHH 1
NIPOrpaMMHBIX CPeZCTB, B TOM UMCJIe OTeueCTBEHHOIO IIPOU3BO/CTBA, U MCIIO0/Ib30BaTh UX IIPU pellleHuH 3a7a4y
nipodeCCHOHAIBLHOM [1esITelTbHOCTH

e OIIK-3 — CriocobeH peliiaTh CTaHJapTHBIE 3aZiauu TTPOGheCCHOHATLHOM JiesITeTbHOCTH Ha OCHOBE
WHGOPMAIMOHHOU 1 6nborpaduyeckol Ky/IbTyphI C IpUMeHeHreM HH(GOPMAaI[MOHHO-KOMMYHHUKAL[MOHHBIX
TEXHOJIOTHH U C YUeTOM OCHOBHBIX TpeboBaHMIT HH(OpPMAIOHHOM 6e301acHOCTH

e TIK-94 — CrniocobeH K ympaByieHur0 WH(opMalyel U JaHHBIMH, TIOUCKY HCTOUHUKOB MH(MOPMAIIUY U JaHHBIX,
BOCIIPUSITHIO, aHa/IU3Yy, 3aTIOMUHAHUIO U Tlepejiaue WHGOPMALUK C UCII0/Ihb30BaHHeM LM POBBIX CPEJICTB, a
TaKXXe C ITOMOIIBIO aITOPUTMOB T1pY paboTe C MoTyUYeHHbIMU U3 Pa3/IMuHbIX UCTOYHHUKOB IAHHBIMU C L[eJIBI0
3¢ eKTUBHOTO MCTIOIH30BaHMS TIOTyUeHHOU WH(OPMALIUK AJist PellieHus 3a/1au

¢ YK-1— CrniocobeH ocyIrieCcTB/ISTh TOVUCK, KpUTUYIECKUM aHanmn3 ¥ CUHTe3 UH(OPMALIUH, TPUMeHSITh
CUCTEeMHBIN TIOAXOZ, AJis PelleHys TI0CTaB/eHHbIX 3aau



3. CTPYKTYPA 1 COAEPXAHUE NNCIHUIIVIMHbI

OO0111ast TPYZI0EMKOCTh AVCLUTIIMHEI COCTaB/sieT 4 3.e., 144 u.

3.1. Copepxxanue (AMAAKTHKA) ANCHMILIMHBI
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Pa3pen 1. Beegenne B Teopuio 6o1bIMX AAHHBIX. XapakTepucTHKHU Big Data.
4 7 Hctounnky 6ombiumx AaHHBIX. CH0p 6OMBIIMX JaHHBIX. APXUTEKTYPHbIE MapafurMbl. 17.5 1.5 1 0.5 16 10 20
Poccuiickasi 9KOCHCTeMa.
Paspen 2. XpaHeHue U ¥ ynpas/ieHde Go/IbIIMMH JaHHBIMH. Pacripe/ie/ieHHble
4 7 atinopsle cucreMbl. NoSQL 6a3b! JaHHBIX. THCTPYMEHTBI XpaHeHHsI JaHHbIX B Big 18 2 1 1 16 20 20
Lakes.
Pa3zpen 3. IlakeTHas 06pa6oTKa 60/bIKX AAHHBIX. CTaTUCTHUECKKE METO/bI B
4 7 pacripe/iesieHHOM cpejie. BeibopouHble MeTozbl. Onucare/bHble CTaTUCTUKU. MeTo/bl 41.5 1.5 0.5 1 40 20 10
OL|eHKH CBSI3U MEXX/y MpU3HaKaMu. MeTo/b! CpaBHeHHs BBIGOPOK.
Paspen 4. [TorokoBas o6paborka 6osibmumx faHHbIX. OCHOBBI IOTOKOBO# 06pabOTKH.
4 7 Apache Spark Straming. ITO ass vicciefioBaHus ¥ Bu3yanu3aryu Apache Superset. 19 1 0.5 0.5 18 20 20
JIMHaMHUeCKHe MOZIe/TH.
Paspen 5. MamuHHoe 0Gy4eHHe U CTATHCTHYECKHIT aHA/IN3 G0/IbIIHX JAHHbIX.
4 7 ITpoBepka rumnote3. OLeHKa KauecTBa Mozieleld. MeTozbl KOHTPOJIst KauecTBa. MeTozbl 31 1 0.5 0.5 30 20 10
CHIDKEHHS! Pa3MePHOCTH. AHA/IN3 INHAMUKH.
Pasaen 6. OnTumMH3anusA Npou3BoAUTeILHOCTH. OpKecTpalys U yrpas/ieHue
4 7 naiinnaitHaMu. MOHUTOPUHT U OT/ajika npuaoxenuit. IIpodunrposanye 3asau. 17 1 0.5 0.5 16 10 20
VIHTerpauus Co Creljuaai3MpoBaHHbIMU PoccuiickuMu ML-nardopmamu.
Bcero 3a 7 cemecTp 144 8 4 4 136 100 100
Bcero no guciunivHe 144 8 4 4 136 100 100
3.2. AyAMTOPHBIN MPAKTHKYM
No Homep u Oo0mnewm,
- /;'l HdWMMeHOBdaHHe Tema MNPaKTU4Y€eCKOro 3aHATUA dayAa.
pa3ae/ia AMCIUIIIMHbI yacoB
Pa3pen 1. Beenenue B
C60p " MepBHUYHasA 06pa60TKa AaHHBIX C Poccrara. CLIpLIe JAaHHBIE U
1  |Teopuro 6onBIIMX o 0.5
MeTaJaHHbIe. CpaBHI/ITeIH:HI:II/I dHaJ/IM3 UCTOYHHKOB.
JAaHHBIX.
Pasgen 2. Xpanenue u
2 " g aBJ'IEHIEe CO3,E[8HI/I€‘ pacripeie/;ieHHOTrO0 XpaHW/IvIa. OpFaHI/BaLlI/IH Data Lake. 1
yrip BaJ'II/I,E[aLII/IH Le/JIOCTHOCTHU JaHHbIX.
OOJILIITMU JaHHBIMU.
OcCHOBHBIE XdPaKTePUCTHUKHU pacripeie/ieHns 1 FpaCbI/ILIECKOE
3 rnpeacTaB/ieHue. PH,E[LI pacripeie/jieHHs. ,Z[I/ICKPETHLIE W MHTEPBaJ/IbHbIE 0.5
Pazpen 3. IlakeTHast BapuaLMOHHbIe psifbl. ['McTorpamMma, roJIMroH, KyMyJIsTa.
06paboTka 60/bIIMX | AGCOMIOTHBIE M OTHOCUTE/bHBIE TOKA3aTelu Bapuauuu. [Tonarue u
4 AaHHBIX. C110co0bI pacueTa UCriepcuu, ee CBOMCTBA. HpaBI/IJ'IO CJ/I0’KeHUA 05
mucriepcuit. Criocobbl 0OHapy»KeHus TPyOBIX MOTPEITHOCTeH: KPUTepHid ’
PomaHoBCKor0, KpuTepUii "Tpex curm'.
Paszpnen 4. TTotokoBas
5 o6pa60TKa O0/IBIINX BI/I3yaJ'II/I3aL[I/IH B Apache Superset. HOCTPOEHI/Ie rE[E:IH.I6OP,E[OB. 0.5
JAdHHBIX.
Pazgen 5. MaiHHOe
O6y‘—IEHI/Ie n Pacuet KOHTPOJIBHBIX I'PaHUL] AJ1d IIOCTPOeHHA KOHTPOJIBHBIX KapT
6 |cratuctryeckuit [MTyxapTa Mo UHAMBUAYAIbHBIM 3HAYeHUsIM, CPeJHUM, 0.5
aHau3 00/bIINX CpeAHEKBAAPATUYHBIM OTK/IOHEHUAM U DA3MdXy.
JAaHHBIX.
Pazpen 6. o o
Opkecrayysa ETL-nairiaiHoOB € rapaHTuel 3aBepiieHus. MiHTerpanus c
7 |OnTUMHU3anys o 0.5
ML-nimardopmoii. MOHUTODUHT.
MpOn3BOJUTE/IBHOCTH.
Bcero 3a 7 cemectp 4
3.3. CamocrosiTesibHas padora crygerta (CPC)
No Homep 1 HauMeHoBaHue pasjesa Oonem,
Copep)xaHue yue0HOro 3aJaHus
n/n AUCIIUIITUHBI JacoB
1  [Pa3gen 1. Beegenue B Teopuio Oosbinx — |V3yueHue TpeyCMOTPEHHBIX TIPOrPaMMOM 16
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JlAaHHBIX. IUAAKTAYeCKUX eIMHUL] 10 PeKOMeH[yeMOou
JuTeparype
W3yuenue npeycCMOTpeHHBIX IPOrpaMMOii
2 JUJAKTHYeCKMX eIMHUL] T10 peKOMeH/[yeMOou 6
Pa3pen 2. XpaHeHue U U yripaB/ieHHe JINTEPATYpe
3 OOMBLIMMY JaHHBIMH. BrinonHeHye MHAUBUYaIbHOTO [IPAKTUUECKOTO 8
3a/jaHuA
4 [ToAroToBKa K MpakTUUeCKUM 3aHATHSAM 2
5 IToaroroBka K npakTUUeCKUM 3aHATUAM 4
N3yuenue npesycMOTpeHHBIX IPOrpaMMOii
6 |Pazgen 3. [TakeTHast 06paboTKa OOMBIINX |AUIAKTAYECKUAX €TUHHUL] TI0 peKOMEeH[yeMOH 16
JAaHHBIX. JuTeparype
- BrinonHeHye MHAUBUYaIbHOTO [IPAKTUUECKOTO 20
3a/jaHus
N3yuenue ripejyCMOTpPeHHBIX TIPOTPaMMOit
8  |Pasgen 4. TloTokoBast 06paboTKa GOJBIINX [AUJAKTUYECKUX eJMHUL] [T0 peKOMeH/lyeMOoH 12
JAaHHBIX. JuTeparype
9 IToaroToBka K nMpakTUUeCKUM 3aHATUSIM 6
N3yuenue rpejyCMOTpPeHHBIX TIPOTPaMMOi
10 |Pa3gen 5. MaiuHHOe oOyueHue u JUaKTHYeCKUX eIMHUL] I10 peKOMeH/lyeMOou 10
CTaTUCTUYECKUN aHa/TU3 OOJTBILINX JuTeparype
11 HAaHHBIX. [ToaroToBKa MHAVBU/Ya/lIbHOTO ITPAKTUYECKOTO 20
3a/jaHUs
12 IToaroToBka K npakTUUeCKUM 3aHATUSIM 6
Pazgen 6. Onrumu3zaniust 3yueHwe Tpe/lyCMOTPEHHBIX IPOrPaMMOit
13 |MpPOM3BOJUTE/EHOCTH. JUAAKTAYEeCKUX eIMHUL] 10 peKOMeH[yeMOou 10
uTeparype
Bcero 3a 7 cemectp 136
4. ®OPMbI KOHTPOJIA OCBOEHUSA JVCIHAIL/INHBI
CEMECTP HEJEJ/IN CEMECTPA
1 2 3 4 56| 7 8 (9/10|] 11 12 13/14| 15 |16 17
7 Bonp.dud.3au 3azan I3 |P|3anan UI13| IP|3azan BOHSEE&J‘ - WII3| P BO;& g‘g’q?’a“
YcnoBHbIe 0603HaUEHUST:
e [IP — nuarHocTuyeckast pabora;
¢ Borp.Jud.3au — Borpock! K guddepeHIUpOBaHHOMY 3aueTy;
o WII3 — unauBHyabHOE IIPAKTUYECKOEe 3a/jaHue;
e 3aj/laH — 33/laHue;
o nud. 3au. — fuddepeHIMPOBAHHBIN 3aueT.
Tekyluil KOHTPOJ/Ib YCIIeBaeMOCTH CTY[|eHTOB IIPOBOJWTCS B JUCKPeTHbIe BpeMeHHble UHTePBaJIbl B
cnenyroumx popmax:
e MarHoCTUYecKas pabora;
e BOIPOCHI K AU(PepeHIIMPOBaHHOMY 3a4eTy;
e UHJUBH/Ya/IbHOE IIPAKTUYeCKOe 3a/laHue;
e 3ajlaHue.
IIpome)xyTOouHas arTecTamnus IPOBOJUTCS B (popmax:
o nmuddepeHIMPOBAHHBIM 3aUeT.
7 30667




5. YYUEBHO-METOJAWYECKOE Y TH®OPMAIIMOHHOE OBECIHEUEHUE
MCHUATUIHBI

5.1. OcHOBHas MUTeparypa Mo AUCLAIIINHE:

1. A. B. MakmaHos, A. E. )Kypaené, JI. H. TemHgbikaps. . Bonbime ganaeie. Big Data. Cankr-IletepOypr:
Jlans, 2022, 35. pec.

2. B. B. Moiizec, 1. B. [1noTtHuKOBRa, JI. A. Pebko. . CTaTUCTHUECKHE METObI KOHTPOJISI KauecTBa U 06paboTka
JKCIepUMeHTaNbHbIX AaHHbIX. M.: FOpaiiT, 2022, 8 3Kk3.

3. B. B. Moiizec, 1. B. [1noTHUKOR], JI. A. Penbko. . CTaTMCTHUECKHE METObl KOHTPOJIS KauecTBa 1 0bpaboTka
JKCrlepuMeHTa/bHbIX JaHHbIX. MockBa: FOpaiit, 2022, a51. pec.

4. H. A. Munakos. . CtaTUCTHYeCKKUe MeTO/b! yrpasieHus KadectsoM. M.: 3n-so MI'TY um. H. 3. baymana,
2020, s51. pec.

5. C. T. Tonmaués. . HetipoceteBbie MeTozibl 06paboTku uHpopmaruu. CI16.6I'TY "BOEHMEX" um. [I. @.
Ycrunosa, 2021, 34 3k3.

5.2. [lonionHUTeIbHAS IUTeparypa o JUCLIUIIIMHE:
He TpebyeTcs.
5.3. Ilepuoguyeckue u3zaHus:
1. TlpuknagHas uHGOpMaTHKa.

5.4. TlepeueHb pecypcoB WH()OPMALMOHHO-TeIEKOMMYHUKAIIMOHHOU ceTy "VIHTepHeT", HeoOXOANMBIX [Jist
OCBOEHUs1 IUCIIUTUIMHBI, 3/IeKTPOHHbBIE OUOINOTEUHbIE CUCTEMBI:

1. ®epepanbHast cay>xba rocygapcTBeHHOM ctaTucThky - URL: http://rosstat.gov.ru;

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

3. A.B. MakinanoB. Bosbiive gannbie. Big Data (2024) [DnekTpoHHbIH pecypc] : yuebHuk st By3oB URL:
https://e.lanbook.com/book/362318;

4. ®enepanbHas 1yx0a rocyjapCTBeHHOM CTaTUCTUKY: http://rosstat.gov.ru;

5. Ba3sbl jaHHBIX 110 KypcaM BastoT: https://cbr.ru/currency_base;

6. l'uppomeTtrienTp Poccuu: https://meteoinfo.ru.

CoBpeMeHHbIe MTpodeccroHabHbIe 6a3bl JaHHBIX:
1. https://rusneb.ru — HauoHansHast 3ekTpoHHast bubmioreka (HIB);
2. https://cyberleninka.ru/ - HayuHast 3;mekTpoHHast 6ubmoreka « KubepieHUHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonHoTeKcTOBast 37MeKTpoHHas 6ubmuoTeka Poccuiickoro dhoHza
(yHIaMeHTaNbHBIX UCCIIeJ0BAHUMN.

VHdopmalivioHHbIe CITPaBOYHbIE CUCTEMBI:

1. TexskcriepT — MIH($OpMaL[MOHHBIM ITOPTan TeXHUYeCKOro perynMpoBaHusi: HopMel, nipaBuia, cTaHAapThl PO;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos
cobctBerHoi reHepaniyu BI'TY "BOEHMEX" um. . ®. YcTtuHOBa;

3. http://www.consultant.ru/- KoncynerantIlntoc- nHhopMalMoOHHbINA OpTaa NpaBoBoi UH(OPMaLUU.

5.5. IIporpaMMHOe 06ecrieueHue:
1. Open Office.
5.6. lndopMalioHHbIe TEXHOJIOTUH:

B3anMogeticTBre ¢ obyuaromumucs nocpeactsoM DVIOC Moodle BI'TY «BOEHMEX» um. I.®. YcTuHoBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUME IUCIHUITVIMHbI

6.1. JlekuuoHHbIE 3aHATHSA:

CreLiMa/TM3UpOBaHHbIe TpeOOBaHKs 110 0060PYIOBaHUIO OTCYTCTBYIOT; ayAUTOPHS C IT0CAJ0YHBIMU MeCTaMH 110
KO/IMYECTBY CTY/IeHTOB; [JOCKa.

6.2. IIlpakTHYecKHe 3aHATHS:

1. IHTepakTUBHasA [OCKa;
2. Open Office.

6.3. ITpouee:

1. pabouee mMecTO TIperojaBaTe/isi, OCHaIllEHHOe KOMITbIOTEPOM C [IOCTYIIOM B IHTepHeT;
2. paboume MecTa CTyIeHTOB, OCHAIlleHHbIe KOMITLIOTEpAMU C ZOCTYIOM B MIHTepHeT, pefHa3HaueHHbIe IS
paboThI B 3/IEKTPOHHOM 00pa3oBaTeIbHOU cpee.



IIpunoxxenue 1
K paboueii nporpaMme AMCLUITHHBI
METO/IbI OBPABOTKM BOJ/IBIIINX JAHHBIX

AHHoTanusa padoueii mporpaMMsI

Oucuunninaa METOJbI OBPABOTKHM BOJIBIIINX JAHHBIX sBnsieTcs AWCLUIVIMHOM 4acTH,
¢opmupyemoii yuacTHHKamMH o00pa3oBaTebHBIX OTHOLIEHHH ©0/0ka 1, mporpamMMbl TIOATOTOBKM TIO
HanpaBieHuto  09.03.04 IlpoepammHas  uHdceHepusi. [ucuurnivHa peanusyeTcss Ha  Qakynerete O
EcrectBenHoHayunbli BI'TY "BOEHMEX" um. [.®. YcruHoBa kadeapoit O7 MH@opMaLMOHHbIE CUCTEMBI U
TporpamMMHasi UH>KeHepHsl.

[vcnyniiviHa HatlesieHa Ha (popMHpOBaHUe KomnemeHyuli:
[TK-1.4 CrniocobeH WHCIonb30BaTh TexHOMOrMM MU Ha pas3iMuHBIX 3Tarax >KU3HEHHOTO I[UK/A MPOTrPaMMHBIX
MIPOAYKTOB, IPOEKTUPOBATh MHTEJIEKTyaIbHble KOMIIOHEHTBI TPOrPaMMHOT0 00ecrieueHus;
ITK-93 CriocobeH reHepypoBaTh HOBbIE MM /IS PelleHus 3aad L[U(PPOBOM SKOHOMUKH, abCTParMpoBaThbCs OT
CTaHZAPTHBIX MOJie/iel, TMepecTpavBaTh CAOKUBILKECS CIIOCOObI pelleHWsl 3afiad, BBIJBUraTh aJbTePHATUBHBbIE
BapUaHTHI ZIeWCTBUH C 1[e/TbI0 BEIPAOOTKY HOBBIX ONTUMA/IBHBIX alTOPUTMOB.

CozepkaHve [UCLMIUIMHBI OXBaThbiBaeT KpPYr BOMNPOCOB, CBSI3aHHBIX C MCII0/Jb30BaHUEM aHa/JMTUUECKUX U
rpaduuecKuX MeToZoB AJis1 00paboTKK OOJBIINX JJAHHBIX; OCHOBHBIE 3aKOHBI PACTIpe/ie/ieHUs CTyUaiHbIX BeJTUUNH;
MeTofibl cbopa, 00paboTKK M aHa/iM3a CTAaTUCTUUECKUX JAHHBIX B 3aBUCHMOCTH OT 1ieJiel UCC/IeJOBaHUsI, TeEXHUKA
TIPDOBEPKM TUIIOTe3, MEeTO/bl KOpPE/SALMOHHOIO, PerpecCHOHHOr0, K/1aCTEPHOIO0 W JUCIIEPCUOHHOIO aHa/ln30B,
MeTO/bl pacueTra Nokasaresnel JUHaMUKU.

ITporpammoii JUCLMIIMHBI [IpelyCMOTPEeHb! C/1eAYIOLe BUABI KOHTPOJIS:

TeKyImuii KOHTPOJIb YCIIeBaeMOCTH CTY/eHTOB ITPOBOJUTCS B JUCKPeTHbIe BpeMeHHbIe NHTepBasIbl B
crenyronmx hopmax:
e MATHOCTHUeCKas paboTa;
e BOMPOCHI K An(depeHIPOBAHHOMY 3a4eTy;
e WHAUBHU/yaJbHOE MPaKTUUeCKoe 3a/laHue;
e 3ajJaHue.

IIpomMe)XyTouHas arTecTamus POBOJUTCA B (hopmax:
o nuddepeHIMPOBAaHHBIN 3aUeT.

OO01ias  TPYIOEMKOCTh OCBOEHMS JMCIUIUIMHBI cocTaBisieT 4 3.e., 144 u. TIporpamMmol JMCIMITIMHBI
TIpeAyCMOTPEHbI JIEKITMOHHbBIE 3aHATHA (4 4.), TIpakTHUeCKue 3aHAThs (4 4.), caMocTosATe/bHass paboTa CTyaeHTa
(136 u).
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IIpunoxxenue 2
K paboueii nporpaMme AMCIUITHHBI
METO/bI OBPABOTKM BOJ/IBIIINX JAHHBIX

TEXHOJ/IOI'MU 1 ®OPMbI OBYYEHUA

PexkomeHn/jarjuy 1o 0CBOeHUI0 AMCHMILIMHBI /I CTyleHTa

TpynoeMKOCTb OCBOEHHUSI JUCLIMIUIMHBI cOCTaBrsieT 144 u., u3 HUX 8 u. ayJUTOpHBIX 3aHATUH, U 136 u.,
OTBeJIeHHBIX Ha CAMOCTOSITE/IbHYIO PaboTy CTy/eHTa.

PEKOMEHAEIL[I/II/I Mo pacripeejeHruIo yqe6Horo BpEMEHU T10 BHAAM CaMOCTOsITe/TbHON pa60T1>1 " pasjejaM

UCLIMTUTHHBI TIPUBe/IeHbI B Tabiuiie.

KoHTpOo/Ib OCBOEHHS AUCLIMIIMHBI TIPOU3BOAUTCS B COOTBETCTBUM C IT0N0XKEHHEM O TeKylleM, pyOeKHOM
KOHTPOJIE yCIIEBAEMOCTH U IIPOMEXKYTOUHOM aTTeCTaluK 00yYaroIiuXCsL.

@®opMbI KOHTPOJISI U KPUTEPHUHY OLIeHUBaHUS PUBE/IEHBI B MPUIOKEHWH 3 K Paboueli mporpamme.

HaumeHoBaHue padoTbI Pekomenjyemas iureparypa prm:;NéKOCTb’
Pa3gen 1. BBejeHne B TeOpHI0 00/IHIIHX JAHHBIX.
C. I. Tonmauég. . HeiipoceTeBbie MeTobl 00pabOTKH
N3yueHue rpeyCMOTPEeHHbIX uHpopmarmu: CI16.5T'TY "BOEHMEX" um. /1. ®.
TpPOrpamMMoi TUAaKTUYe CKUX YcruHoga, 2021 (1) 16
eIHULI TI0 peKOMeHyeMOoit A. B. MakiuaHoB, A. E. Xypasnés, JI. H. TeiHAbIKapE. .
JiuTeparype Bosbinie ganubie. Big Data: Cankt-TTetep6ypr: Jlaub, 2022
(1,2)
Wroro no pasgeny 1 16
Pa3zpen 2. XpaHeHHe U U yripaB/ieHHe 00/IbIIHMH JAHHBIMH.
N3yuenne npesycMOTpeHHBIX
TpPOrpamMmMmoit TUAaKTU4Ye CKUX 6
e/IHUL] [10 peKOMeH/lyeMOou .
nuTeparype A. B. MaxaHoB, A E. )Kypasnés, JI. H. TeIHABIKApE. .
Bosbinue ganuble. Big Data: CankT-ITetep6ypr: Jlanb, 2022
BrinonHenve UHAMBUYaIbHOTO 2.3) 8
MPAKTUYeCKOTO 3a/jaHusl ’
ITogroroBka K NpakTUYeCKUM 2
3aHATUAM
Wroro no pasgeny 2 16
Pa3zgen 3. ITakeTHas 00padoTKA 00/IBIIMX JAHHBIX.
IToproroBka K rpakTruueCKUM B. B. Moiizec, U. B. [1lnoTHHKOBa, JI. A. Penpko. . 4
3aHATUAM Craructiuueckre MeTObl KOHTPOJISA KadecTBa U 00paboTka
VI3yueHpe mpe/TyCMOTPEHHBIX JKCTiepuMeHTaIbHbIX AaHHbIX: M.: FOpaiit, 2022 (3,4)
N B. B. Moiizec, U. B. [InoTHHKOBa, JI. A. Peabko. .
TpPOrpamMMoi TUAaKTH4Ye CKUX
S IHIL] TI0 PeKOMEHIYeMOk CrarucTiuecKre MeTo/[bl KOHTPOJIs KauecTsa u o6paboTka 16
jHTepaType SKCIepUMeHTa/bHbIX AaHHbIX: MockBa: FOpaiit, 2022 (3,4)
A. B. Maxkmanos, A. E. )Xypasnés, JI. H. TeIHBIKapb. .
BeirnosiHeHre HHANUBH/YA/IbHOTO Bonbmme nannbie. Big Data: CaHkt-Iletep6ypr: Jlans, 2022 20
MPaKTUYeCKOro 3a/jaHust (3,4
Wroro o pa3geny 3 40
Pa3pgen 4. IloTokoBasi 00paboTKa 00/IBIINX JAHHBIX.
W3yueHue nipesjyCMOTpPEHHBIX
MPOrPAMMON AHAAKTHHECKIX A. B. Makmmanos, A. E. JKypaenés, JI. H. TeiHIBIKapE. . 12
eIMHUL] [10 peKOMeH[yeMOou .
Bonbmme nannbie. Big Data: CaHkr-IletepOypr: Jlans, 2022
JuTeparype ©)
ITopgroroBka K NpakTUYeCKUM 6
3aHATUAM
Wroro no pasgeny 4 18
Paspen 5. MamHHoe 00yyeHHe M CTaTUCTHYECKHWI aHa/Iu3 00/IbIINX JaHHBIX.
N3yuenue npesyCMOTpEHHBIX A. B. Maxianos, A. E. )Xypasnés, JI. H. TbIH/bIKapb. .
TPOrPaMMOM AUIaKTUUEe CKIX Bosnpime ganusie. Big Data: CankTt-Iletep6ypr: Jlanb, 2022 10
eIMHUL] 110 peKOMeH[yeMOo 5)
JuTeparype b. b. Moiizec, U. B. I1noTHHKOBa, JI. A. Peabko. .
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[MoaroroBKa MHAUBUYATBHOTO Craructuueckye MeTO/[bl KOHTPOJISA KayecTBa U 00paboTka 20
TPaKTHUUeCKOro 3aJjaHust 9KCTiepUMeHTaIbHbIX AaHHbIX: M.: FOpaiit, 2022 (5,6)
B. B. Moiizec, U. B. [InoTHHKOBa, JI. A. Peabko. .
CraTtucTruecKre MeTObl KOHTPOJIS KauecTBa U 0bpaboTka
SKCIepUMeHTabHbIX AaHHbIX: MockBa: FOpaiit, 2022 (5,6)
H. A. ITunakoB. . CTaTUCTUUeCKHUEe METO/[bl yIpaB/ieHUs
KauecTBoM: M.: M31-80 MI'TY um. H. 3. Baymana, 2020 (1-
3)
Wroro no pa3geny 5 30
Paspen 6. OnTuMu3anus Npou3BojUTeTLHOCTH.
ITogroroBka K pakTUUeCKUM 6
SAHATHAM A. B. Maxianos, A. E. )Xypasnés, JI. H. TeIHABIKapb. .
syuene TPEAYCMOTPEHHDIX Bosbinue ganuble. Big Data: Cankt-ITetep6ypr: Jlanb, 2022
NpOrpaMMOH AM/aKTHUECKUX (11,12, 13) 10
e/IMHUL] [10 peKOMeH/lyeMOou
JIuTeparype
Wroro no pasgeny 6 16
12 30667




IIpunoxxenue 3
K paboueii nporpaMme AMCIUITHHBI
METO/bI OBPABOTKM BOJ/IBIIINX JAHHBIX

®OH/JI ODEHOYHbBIX CPEACTB

®oH/| OL[EHOUHBIX CPE/ICTB, MO3BOJISIOIIME OLeHUTh Pe3y/IbTaThl 00yUeHUs 10 AaHHOMN AUCIUIIMHE, BK/IFOUAlOT B
cebs:

e JMarHocThyeckast pabora

e BOIPOCHI K AU GepeHIIMPOBaHHOMY 3aUeTy;
e 3aJaHue;

e HWHAUBHUZYyalbHOE MPaKTHYeCKoe 3a/laHue;

e uddepeHIMPOBaHHBIN 3ayerT.

Kpurepuu onieHuBaHus

JuarHocruyeckas pabdora
IuarHocTrueckas pabora npoBogutcs B popme Tecta B DIOC Moodle:

e IIpY NPaBWILHOM OTBeTe MeHee ueM Ha 60% BOIMPOCOB - He aTTecTallus;
 TIpU NpaBWIbHOM OTBeTe Ha 60% BompocoB u OoJiee - aTTecTaLysl.

Bonpocs! K anddepeHpoBaHHOMY 3a4eTy

Bormpocsl k fAuddepeHiiipoBaHHOMY 3adeTy pacriosioxkeHbl B YMK auciuniael. Borpocs! BeIAAIOTCS
TiperiofiaBaresieM 3apaHee. [Ipy MoAr0TOBKe CTOUT I0/Ib30BaTHCS JIEKLIMOHHBIM MaTepPUasoM, a TakKKe UCTOUHUKAMU
OCHOBHOM U [JOTIO/THUTEJTBHOM /iuTepatyphl. [Ipy BO3HUKHOBEHHUH 3aTPYAHEHUM CTYAeHT MOXKeT 00paTUThCS K
TIperofiaBaTeslo B Yachl KOHCY/IbTaLUM.

3apaHue

3aziaHye Tpe/iCTaB/IeHO B CPOK, He TpeicTaB/ieH uyoi oTueT. Kakgoe 3aganue pa3buro Ha 3-5 3azad C
MOC/IeJOBaTeIbHbIM YBEJTUUEHUEM Harpy3Ku Jijisi KODPEKTHOTO OCBOEHUs TpeOyeMbIX KomrieTeHIui. ITo BceM
3a/1aHUsIM HeoOXOMMO YCIIeIIHOe BIIIOJTHEHHe TTYHKTOB 3a/]aHUs Ha KOMITbIOTepe, 0(hopMIIeH e OTUeTa B
cooTBeTcTBUH C TpeboBaHusimu I'OCT u ycrierHasi 3aIyra B yCTaHOB/IEHHBIA CPOK.
KonvuecTBo 6asuioB ¥ KpUTEPUH peryiaMeHTUPYeTcsl TeXHOMOrmue CKOM KapToi JUCLIUTUTHHEL.

NuauBuayanbHoe NpaKTHUYeCKoe 3alaHue

VupuByyanpHOe MpakKTUUYeCKoe 3a/jlaHye BBITIOMHIEeTCs Ha MPAaKTUYeCKUX 3aHATHSX U B Yachl
CaMOCTOSITe/TbHOM PaboThl B COOTBETCTBUM C TEMOM, OTIpe/ie/IeHHON UHMBUYAIBHO /IS KaXK/I0T0 00yUaroIerocs.
[TpakTHueckoe 3a/jaHHe BK/IIOUaeT B ceDsi Cyie/[yIoIIye JTarbl:
1. TTocTaHOBKa 1jeJIM ¥ 3a/lau aHasi3a OOJIbIINX JaHHBIX.
2. CocraB/ieHHe TIIaHa VCCIeI0BAHMUS B COOTBETCTBUH C TIpeJMeTHOMN 00/1acThi0 MHAWBU/YATLHOTO 3a/aHusl.
DopMyMpPOBaHUS TUTIOTe3 [JI1 UCC/Ie[,0BaHMs.
3. CO0p AaHHBIX ¥ UX TPYIIHPOBKA U CUCTEMaTH3alysl.
4. [TepBUUHBIY aHa/IM3 U OMMCATe/IbHAs CTAaTUCTHKA.
5. IIpoBepka rurore3 u3y4yeHHbIMHU aHAJIMTHUeCKUMU METOJ,aMH; TI0/TBeprKeHue rpagruecKUMU MEeTOaMH.
6. OdopmiieHre pe3y/IbTaToOB U BLIBO/IOB.
Pe3ynbTarhl BBINOHEHUS 3TAllOB MHAWBU/YaAbHOIO MPAKTUUYECKOI0 3a/laHusl BBIMIOHSAIOTCS CPeZiCTBaMU
W3y4YeHHBIX POrPaMMHbIX [TAaKETOB U eMOHCTPUPYIOTCS Mpero/jaBaTesTto Ha MPaKTUUeCKUX 3aHITHUSIX.

JuddepenupoBaHHbIi 3aueT
VITOroBbI# KOHTPOJIb TI0 AUCLIUTIMHE MPOXOAUT B (opme auddepeHIMPOBaHHOTO 3aueTa.

IuddepeHIIPOBaHHBIN 3aUeT CUMTAETCs CAAHHBIM, eCJTH C/IaHbl BCe 3a/laHusl, B COOTBETCTBHH C TpeOOBaHUSAMH,
3a(pMKCPOBAHHBIMHU B TEXHOJIOTUUECKOH KapTe 0CBOEHHs JUCLIUILUIMHEI (He MeHee 51 Gasnna).

Ecmm obyyaromuiicst He Habpast Hy)KHOe KOJIUeCTBO 6asiyioB WM XOUeT MOBBICUTH OLIEHKY IO JUCLIUITIHE
COIJIaCHO TeXHOJIOTMYeCKOH KapTe, TO eMy HeoOxoanMo caath [JuddepeHI{IpoBaHHbIN 3aueT B OYHOM (hopMmare.
[uddepeH1MpOBaHHBIM 3a4eT COCTOUT U3 TEOPeTHUEeCKOro BOIIPOCa 1 MPaKTHUeCKOoH 3a/jauil.

Kputepun orienvBanus Ha IuddepeHiipoBaHHOM 3aderTe .

O11eHKa «OTTUYHO»

1. [IpepBapuTenbHO (B yCTAaHOB/IEHHBIE CPOKU) 3alHIIEHBI BCe PaOOTHI B COOTBETCTBUM C TEXHOIOTHUECKOM KapTOii.
2. JlaHbl [T0JIHBIE OTBETHI HA BOIPOCHI (TOUHO yKas3aHbl onpejesieHus:, (hopMyJibl, CTYLEHT BilajieeT TepMUHOIOTuel
W3yUYeHHOW AUCLIUTIMHEI).

3. IlpaBUsibHO pelllieHa 3a/jaua, I0Ka3aHO YMeHHe IPaMOTHO NIPUMEHSITh [10/Iy4eHHbIe TeopeTHuecKre 3HaHUsI B
MIPAaKTHUEeCKUX Le/IsX.
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O11eHKa «XOpOLIO»

1. TTpenBapuTenbHO (B YCTaHOB/IEHHBIE CPOKM) 3allUILeHbI paboThl Bce pab0ThI B COOTBETCTBHUH C TEXHOIOTHYeCKOH
KapTOM.

2. JTaHHbIe OTBETHI HA BOTIPOCHI UMEIOT He3HAUMTE/TbHbIE OIIUOKH.

3. IlpaBUIBHO pellieHbI 3aiaui, HO XOf, UX PeIIeHUs He SIBJISIeTCS ONTUMA/BHBIM, IIOKa3aHbI TPOYHbIE TIPaKTUYeCKIe
HaBbIKH.

O1leHKa «y/|0B/IeTBOPUTE/ILHO»

1. PaboTbI B COOTBETCTBUMU C TEXHOJIOTHUECKON KapTOH 3allUIIa/IUCh C HApYLIeHWeM CPOKOB CZauu.

2. JTaHHbIe OTBETHI HA BOTIPOCHI UMEIOT He3HAUUTE/TbHBIE OLIMOKY (00YyUaroLUiiCs B TIOJTHOM Mepe He B/aJieeT
TEePMHUHOJIOTHel N3yUeHHOU JUCLIUTIINHBI).

3. B pemenuy 3a/jauv ZOMYIIEHBI OMHMOKH, KOTOPBIe He TIPUBOJAT K OOJTBIIUM OTKJIOHEHHUSIM OT TIPaBHJTBHOTO
OTBeTa, MoKa3aHbl He J0CTaTOUHO MPOYHbIE TIPAKTHUeCKUe HaBbIKU.

O1leHKa «Hey/0B/IETBOPUTEILHO»

1. TIpeBapUTebHO He 3alMIIEHbI BCe PAOOTHI B COOTBETCTBUM C TEXHOJIOTMYECKOM KapTOU.

2. OTBeTHI Ha BOMIPOCHI UMEIOT 3HAUMTE/IbHbBIE OLIMOKU (HETOUHO yKa3aHa (opMysia, 00yJaroIIuiics He BlajieeT
TEePMHUHOJIOTHel N3yUeHHOM JUCLIUTIINHBI).

3. 3aziaua pelieHa HEBEPHO, JIOMYIIeHbI TPYObIe OIIMOKY.
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[Nacnopt ¢oHJa OLIEHOUHBIX CPeJCTB
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Pa3pen 1. BBejgeHue B Borpocer k
4 7 TEODHI® GO/ILIMIX NAHHBIX 17.5| 1.5 1 0.5 16 10 | 20 |guddepeHIMPOBaHHOMY
P A ) 3aueTy
Paspen 2. XpaHenue u u NupuBupyansHoe
4 7 |ynpaBiieHHe 00/IBIINMHA 18 2 1 1 16 20 | 20 |npaxkTuyeckoe 3ajaHue,
JAHHBIMH. 3anaHue
Paspen 3. ITakeTrHasn NupuBupyansHOE
4 7 |o6padorka GosbIINX 415 1.5 | 05 1 40 | 20 | 10 |mpakTUYecKoe 3afiaHue,
JIaHHBIX. 3azaHue
Pazpgen 4. IloTrokoBas uth (beBg:pgclezHHOM
4 7 |oOpabGorka 60IBIIMX 19 1 0.5 | 05 18 | 20|20 A p 3;;; y
JAQHHBIX. Y,
3afaHue
Pa3gen 5. MammHHOe Borpocel k
oByuenne n I bepeHIUPOBaHHOMY
4 7 . 31 1 0.5 | 05 30 20 | 10 3aueTy,
CTaTUCTUYECKUN aHAIU3
00JIBIINX JAHHBIX WnapBnzyanbioe
) MpaKTUYeCcKoe 3a/laHue
Bonpocsl k
nuddepeHIIDOBaHHOMY]
4 7 Pa3pen 6. OnTuMu3samnus 17 1 05 | 05 16 10 20 3ayerTy,
MPOU3BOJUTETHHOCTH. 3ananue,
VnauByyansHoe
TMpaKTHUeCcKoe 3aJaHue
Bcero 3a 7 cemecTp 144 | 8 4 4 136 | 100 | 100
Bcero mo guciMn/iMHe 144 8 4 4 136 | 100 | 100

15

30667




OneHounblie MaTtepuasbl o gucnqummiae METO/IbI OBPABOTKU BOJIBIIINX JAHHBIX

ITK-1.4 - CnocobeH ucnosib3oeamb mexHono2uu WU Ha pazauyHbIX 3manax H#CU3HeHH020 YUK/1d NPO2PAMMHBIX
npodyKmoe, npoeKmupoeains UHmMes/1eKnyaabHble KOMNOHEHbl NPOZPAMMHO20 obecneueHus

Ne 1 TIpouwuTaiiTe TEKCT U 3aIUILIKTE Pa3BePHYThI 000CHOBAHHbBIN OTBET
Paccuuraiite Mozy, MeiiaHy, BHIDOPOUHOE Cpe/iHee U CPeAHEKBaIpaTHUeCcKOe OTK/IOHEHUE [1isl BLIOODKU:

3;5;7;,2;5;5

3HaueHue CpeJHeKBa/lpaTUyeCKOro OTK/IOHEeHUs OKPYIVIUTe /10 1 1eCATUYHOrO 3HakKa.
Ne 2 TIpouwnTaiiTe TEKCT U 3aIUILIKTE Pa3BePHYThI 000CHOBAHHbBIN OTBET
Cpeztee 110 BbIOOpPKe W3MepeHHi MprU3HaKa COCTaBMIIo 23,5.

CpepHekBaZipaThuecKoe OTK/I0HeHue paBHO 0,15.
HeobxoauMo NpOBEpPUThL OJJMH COMHUTE/IBHBIN pe3y/bTaT U3MepeHus], paBHbIH 24,4.

Bri0epuTe KpuTepHil pOBepKY, He TPeOYOLIUI UCITOb30BaHUE BCIIOMOTAaTe/IbHbIX Tab/IuLI, paccumTaiiTe
HeoOXoJMMOe 3HaueHre KPUTEPUs U C/le/laliTe BBIBO/.

Ne 3 TIpounTaiiTe TEKCT ¥ YCTAaHOBUTE COOTBETCTBUE

Bribepute MeToz KOpPpe SILIMOHHOTO aHa/IK3a B 3aBUCUMOCTH OT TUIA NIPHU3HaKa-(paKTopa 1 pu3HaKa-
pesy/brara

1. O6a npu3HakKa
KO/TNUeCTBEHHbIE,
HelpephIBHbIE,
pacripe/ie/ieHbI 10
HOPMaJIbHOMY
3aKOHY

A. Koaddurment koppessitiuu CiipMeHa

2. IIpusHak-
¢axrop -
KaueCTBEHHbIH,
MO)KeT IIPUHUMATh
3 BapuaHTa
3HaueHUM.
ITpusHaxk-
pesynbTar
HeTpepbIBHBIM,
pacripeiesieH 1o
HOpPMaJ/IbHOMY
3aKOHY

b. Ko3bduimeHT KOHTUHIeHIUN

3. Ob6a rpu3HakKa
a/llbTepHaTUBHbIE
(moryT
TIPUHUMATh
TOJIBKO 2
3HaueHus)

B. Kos¢dunment koppensitmu Iupcona

4. Oba npu3HakKa
kosmuectBeHHble, . Koaddwuiment [Maare
[IMCKpeTHbIe

. Kosppurment ®duiiepa

Ne 4 TIpouwTaiiTe TEKCT ¥ YCTAaHOBUTE I10C/I€/I0BaTe/IbHOCTh
Yiopsimounte 3tarbl 06paboTKY OOMBINX JAHHBIX:

A. AHanu3 jaHHBIX

b. ITocTaHoBKa Liesu

B. ITpeoGpa3oBaHue B eIUHBIN
tdhopmar

I". C6op [JaHHBIX

o W

. Busyanusauus pe3ynbraToB
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6. E. OuncTka faHHbIX
7. K. Ananus pe3ynbTaToB

Ne 5 TlpounTaiiTe TeKCT M yCTaHOBUTE MOC/Ie0BATEILHOCTD
YcTaHoBUTe TIOC/I€J0BATE/ILHOCTL PacyeTa JOBePUTEe/ILHOTO UHTepBaa:

A. PacueT CTaH/]JapTHOTO OTK/IOHEHUS 110 BBIOOPKe
b. PacueT cpefiHero 1o BbIOOpKe
B. Pacuet HiDKHeH 1 BepXHel TPaHUL] JOBEPUTEIHLHOTO HHTEPBala

I". Onpenenuts 3HaueHUe KpuTepusi CTbIOZiEHTa C yUeTOM >KellaeMou
TOYHOCTH OIIEHKH U pa3Mepa BEIOOPKHU

A

. Pacuet cTaHAapTHOM OIIMOKY CpeTHero

Ne 6 TlpounTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHUE
PacripesienniTe MeTOABI CTATUCTUUECKOTO aHa/IM3a B 3aBUCHMOCTH OT TIOCTaB/IeHHOM 3aJauu:

1.
Koppesnsuyonnsiii A. PacripefiesieHre JaHHBIX Ha CPYIIIbI
aHaiu3

2.
Perpeccronnbiii  B. OujeHKa CHJIBI CBSI3U MeX/y MPU3HAKaMU
aHaym3

3.
Mucnepcronnblii  B. OLjeHKa CTPYKTYPHBIX CPEHUX BbIOOPKH
aHa/n3

4. Knactepnbiii I [IporHo3vpoBaHus 3HaueHUs IpHU3HaKa-pe3ysbTara 1o 3HaueHUIo
aHanus3 npr3Haka-(akTopa

. CpaBHeHMe BEIOOPOK MO OZJHOMY W/ HECKOJILKUM TPU3HAKaM

Ne 7 HpO‘—II/ITaI‘/lITE TeKCT, BbI6epI/ITe MpaBU/IbHbIE OTBETHI U 3alTALLINTE dPT'YMEHTHI, 060CHOBI)IBaI-OH.[I/IE BI)IGOP
OTBETOB

OTmeTbTe MoKa3areyiu Bapualiiu:

1. CranpapTHOe OTK/IOHeHue
2. Pa3max

3. Menuana

4. Jucnepcus

Ne 8 TlIpouuraiiTe TeKCT, BEIOepHTE ITPABUILHBIE OTBETHI U 3aIHIINTe apryMeHThI, 000 CHOBBIBAIOIIVE BEIOOD
OTBETOB

OTMeTbTe TUIIBI KOHTPOJIBHBIX KapT H_IyxapTa AJ151 KOJTMYe CTBEHHBIX IPHU3HAKOB:

1. R-kapra
2. p-Kapra

3. X-kapTa
4. np-kapra

Ne 9 TIpouwnTaiiTe TEKCT, BbIOepHTe MPaBU/ILHBIN OTBET U 3aMUILUTE apryMeHThl, 000CHOBBIBAOLIME BEIOOD OTBETa

Pa3HI/IL[a MeXAy IoKa3aTe/IsaMnu FEHepaHLHOﬁ COBOKYITHOCTH W COOTBETCTBYIOILIIMMH ITOKa3aTe/IIMU BLI60pKI/I
Ha3bIBAETCA:

1. Ommbkoii 1-ro poga

2. Oumbkoii 2-ro poza

3. OumbKoii perpe3eHTaTUBHOCTH
4. OmmbKoW MaTOKUIaHWS

Ne 10 ITpouuTaiiTe TeKCT, BEIOEpHTE MTPABUILHBIN OTBET U 3alUIIINTE apTyMeHThI, 000 CHOBBIBAOIIHe BEIOOD OTBETA
OripesienUTh KaKo# MOKa3aresib MpeJCTaB/lIeHHOro psifia borblie:

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

1. Moga
17



2. MenuaHa
3. CpegHee apumeTrueckoe

4. Bce 5TV 3HaUeHNs paBHbI
Ne 11 TIpouuTaiiTe TEKCT, BBIOEpUTE MPABUILHBIN OTBET U 3alUIIINTE apryMeHThI, 000 CHOBBIBAOIIHe BEIOOD OTBETA
B pesysibraTe KOppersLFiOHHOTO aHan13a 0buT paccurTa Ko3dduupyeHT kKoppensiuu [TnpcoHa:

r=-0,44.
OteHuUTe CUTY CBS3U MEXK/y UCC/IeTyeMBIMU TIPU3HAKaMHU 10 IKasie Yenaoka. :

1. CunbHas npsiMast 3aBUCUMOCTh
2. CunibHast o6paTHast 3aBUCUMOCTb
3. Cnabas mpsimast 3aBUCUMOCTh

4. Cnabast obpaTHasi 3aBUCUMOCTb

Ne 12 TpouunTaiiTe TeKCT, BbIOEpHTe MPaBU/IbHBIE OTBETHI U 3allMIINTe apryMeHTbl, 000CHOBBIBaIOLIHe BEIOOD
OTBETOB

OTMeTbTe XxapakTepUCTHKU KOPPe/ALMOHHOM 3aBUCUMOCTU MeXXly Ipu3HakaMy Y U X, [pe/iCcTaB/IeHHOM Ha
JivarpaMMe paccesiHusI:

20 ® o
®le
15 ®
'tt.
> 10 .-
®
°®
> °
%
0
0 5 10 15 20

1. ITpsimas
2. ObpaTHas
3. CunbHas
4. Cnabas

ITK-93 - Cnoco6eH zenepupogams Hoeble udeu 0151 peuieHus 3a0ay Yugpoeoti IKOHOMUKU, AdCmpazupoeamncsi
om cmaHoapmHbIx Mooesell, nepecmpaueams C/A0HCUGUIUECS] CNOCOObI peuleHUs 3a0ay, 8bI08U2AMD
a/sbmepHamMue@Hble 6apuUAHmMb! delicmeuti € Yesblo 8bipadomKu HO8bIX ONMUMA/IbHbIX A/120pUMMO8

Ne 1 TIpouwTaiiTe TEKCT ¥ yCTaHOBUTE I1OC/Ie/I0BaTe/IbHOCTh
Yropsigounte 3tarbl 06paboTky AaHHBIX 0 BPIT perroHoB ¢ ucnonb3oBanueM poccutickoro I10.

1 A. 3arpyska OuMIIleHHbIX JaHHBIX B aHanuTUuecKyro BuTpuHy ClickHouse

7 b. OuncTKa faHHBIX OT aHOMasKit B Mars (puisTpaiiys OTpULIaTe/TbHBIX
3HaUYeHuH)

3 B. Opkectpanus nairnnatina uepe3 PTK MHTerpaiuio (e)xeAHeBHbIN 3aITyCcK
B 6:00)

4 I". U3Bneuenue coipbix CSV-daitior ¢ FTP Poccrara

5 [. ITpeo6pa3oBanue (hopMara AaT ¥ HOpMaJIM3aLs Ha3BaHWN PervOHOB

Ne 2 TIpounTaiiTe TEKCT ¥ YCTAaHOBUTE I10C/I€/I0BaTe/IbHOCTh
BoccraHoBuTe nopsfoK onepanuii A/ CUCTeMbl MOHUTOPUHIa TeMIlepaTyphbl C TapaHTHel *exactly-once*.
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Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

1 A. Arperanys nokasanuii no 10-cekyHgHbIM oKHaM B Spark Streaming
b. Busyanusauus auHaMuku B Apache Superset yepes Nofx/ItoueHue K

2 ClickHouse

3 B. 3amuchk arpervipoBaHHbIx JaHHbIX B ClickHouse

4 I". Tenepaiust JSON-coobieHnit garurikamy B Tonuk Kafka
«Sensors_temp»

5 . Hacrpoiika koHTposbHbIX Touek (checkpoints) B HDFS anis

BOCCTAaHOBJ/IEHHsA COCTOAHUA

IMpounTaiiTe TeKCT, BbIOepHTe MPaBU/ILHBIN OTBET U 3alTUILINTE apryMeHThl, 000CHOBBIBAOLIVE BEIOOD OTBeTa
BribepuTe Guonornyeckoe HaripassieHre VIV, KOTOpoe UCIOMB3YeTCsl B CTUPAIbHBIX MalllHAX:

1. HelipoHHble ceTu

2. 'eneTyeckue ajropuTMsl

3. AJITOpUTM HEUeTKOU JIOTUKU

4. VIMyHHOKOMITBbIOTHHT

5. DBO/IOLMOHHOE MO/|e/TMPOBaHHe

ITpouwnraiiTe TeKcT, BbIOEpHUTe MPABUILHBIN OTBET U 3aITHIINTe apryMeHThI, 000CHOBBIBAIOIIYE BEIOOp OTBeTa

ITpu obyuenuu mogenu LightGBM Ha [Tnardopme O7 nieperpeBaetcst GPU, BpeMsi BBITTOJTHEHUS TTPEBLIIIAET
4 4gaca.

Bribepute Hanbosee 3 deKTUBHOE pellienye st ONTUMHA3aln?

1. YBenuueHue pa3mepa MukpornakeToB (batch size) B 2 pasa.

2. YMeHbllleHVe NapaMeTpa max_bin" [/ CH)KeHUs HarpysKu.

3. lob6aBnenre 10 HOBBIX CJIOEB B HEHPOHHYIO CETb.

4. OTkroueHre KOHTPO/bHBIX ToueK (checkpoints) B PTK WMHTerparum.

HpO‘IHTElﬁTe TeKCT, BbI6epI/ITe l'[paBH]'[I:.HbIﬁ OTBET U 3allMIINTE dPTYMEHTHI, O6OCHOBbIBaI~OU_[I/Ie BLI60p OTBeTa

Hy>xHo obpabatbiBath 10 Mp CcTPOK AaHHBIX PoccTaTa c arperanusmu (MeJyaHbl, KBAHTH/IM) B PeaJlbHOM
BpeMeHH. BribepuTe onTUMabHOe Jj1s1 9ToH 3agaun poccutickoe I1O u3 peectpa:

1. Tapnan Xpanunuitle (nokymeHTHast NoSQL)
2. ClickHouse (konoHounass CYB/I)

3. Postgres Pro (pessiuuonHas CYB/I)

4. PTK Xpanunuie (pacripegenénHas @C)

ITpourTaiiTe TEKCT U 3aMMIIIUTE Pa3BepHYThIM 000CHOBAHHBIN OTBET

OrnmmuTe pe3y/bTat BeinonHeHUss SQL-3arpoca kK Tabnuije tweets, B KOTOPOH XPaHITCS TEMBI,
YIIOMHHaeMble B COL[CeTSIX.

SELECT themes,
COUNT(*) AS frequency

FROM tweets

WHERE date > '2025-06-01"'

GROUP BY word

ORDER BY frequency DESC

LIMIT 10
ITpounTaiiTe TEKCT U 3aMMUIINTE Pa3BePHYThIH 0060CHOBAHHBIM OTBET

B skcrniepuMeHTe U3MepeHus IPOBOAUINCE 5-bi0 CepusiMU. BHyTpurpynmnosas gucriepcusi cocrtasunia 0,5, a
Mexrpynmnosas - 0,01. Onpegennrte pacueTHOe 3HaUeHWe KpyuTepus durepa.

ITpounTaiiTe TeKCT, BbIOepHUTE NPaBU/ILHBIE OTBETHI U 3aITUILHITE apryMeHThl, 000CHOBBIBAOLIVE BEIOOD
OTBETOB

Bribepute KpuTepun HH(OPMALIHK, KOTOpbIE MO3BOJISIOT OL[eHNUTh, COOTBETCTBYIOT JIU IaHHbIe TIOHATHIO Big
Data unu HeT:

1. Volume (06nem)
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2. Velocity (ckopocTh)

3. Validity (BanugHOCTB)

4. Virtuality (BUpTya/sbHOCTB)
5. Variety (pa3Hoobpa3ue)

Ne 9 TIpouuTaliTe TEKCT, BbIOEpUTE MPaBU/IbHbIE OTBETHI U 3allMIIUTE apryMeHTbl, 000CHOBBIBaOLIHEe BEIOOD
OTBETOB

OTMeTbETe OCHOBHEBIE 3aJa4YM MalllTMHHOT'O O6y‘-IEHI/I$[Z

1. Perpeccus

2. Knaccudukarus
3. dakropusauus
4. Kyacrepu3sanus
5. [Touck aHoManuu

Ne 10 ITpouuTaiiTe TEKCT, BbIOEpHTE MPaBU/IbHbIE OTBETHI U 3allMIINTe apryMeHTbl, 000CHOBBIBarOLIHe BEIOOD
OTBETOB
BribepuTe Ki1toueBble IPUHLUITEL B paboTe ¢ OOIBIIMMY JaHHBIMU:

1. TopusoHTabHAs afalTUBHOCTD

2. BepTukasnbHag alaliTUBHOCTh

3. KoHnjeHTpanys JaHHbIX

4. [JeLieHTpann3aLysl JaHHbIX

5. CrabuisHOCTB B paboTe Mpy OTKasax

Ne 11 ITpounTaiiTe TeKCT ¥ yCTaHOBHUTE COOTBETCTBHUE
CorocTaBbeTe TepMUH C IPUMEPOM peasn3aliii.

1.

TOpH3OHTAbHOE A. CemaHTVKa JOCTaBKH, T/e Ka)Kzasi 3armck 00pabaTbiBaeTCst TOIBKO OJUH
MacImTabrpoBaHue

2. CAP-teopusi  B. [lobaBnenue cepBepoB 11t 06pabotku 100+Th gaHHBIX

3. PTK B. Poccuiickuii ananor HDFS c pernmkaiiueit Ha 3 y3ia

XpaHunuiie

4. Exactly-once I. YcraHoB/eHue 3aliyThl Ha cepBepa B/]

. T'apaHTHpyeT To/ibKo 2 13 3-X CBOUCTB (COI/IaCOBaHHOCTb, JOCTYITHOCTb,
YCTOMUHBOCTD K (hparMeHTaIN)

Ne 12 TpounTaiiTe TEKCT ¥ YCTAaHOBUTE COOTBETCTBUE
ITocraBbTe B COOTBETCTBHE MPOOIEMaM TIpe/ICTaB/IeHHbIE PellIeHusT:

1.¥YTeuka maMsaTu

A. Ymensbitienvue Max_bin B LightGBM
B Pandan

2. 3aBucaHue

GPU nipu B. TTog6op rumnepriapaMeTpoB+KOHCTPYHPOBAHUE MTPHU3HAKOB
obyueHnn

3. IloTeps gaHHBIX
B Spark Streaming
4. Huskoe
KauectBo ML- I". KoHcTpyripoBaHue Npr3HakoB Oe3 rmozbopa rumneprapaMeTpoB
MOJie/u

B. O6pabotka faHHbIX yaHkamu 1o 10 000 cTpok

. Bkmrouenue Write-Ahead Log
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