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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
METO/bI OBPABOTKMU BOJIBIIINX JAHHBIX B C/JIOKHBIX TEXHUYECKNX CUCTEMAX

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI
Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

[NK-N1 — BnageeT TeXHOJOTUSMU U HWHCTPYMEHTaMU MUCKYCCTBEHHOTO WHTe//IeKTa [Jisl pellleHus 3ajad
ripoecCUOHANBHON AesiTeIbHOCTH

IMK-N2 — crnocobeH MpUMeHSTh L(pOBble MMPOM3BOACTBEHHBIE CHCTEMbI B 00/1aCTH TMPOGheCCUOHATbHOM
JlesiTeNIbHOCTH

®OopMHUPOBaHUIO KOMITETEHIUN CJTY>KUT JOCTYKEHHE CIeYIOIIUX pe3y/ibTaToB 00pa3oBaHus:
K-n1

3HAHUA:

ITpuHIMnEl 00paboTKu 6osbIMX JaHHbIX (Big Data) B peaJbHOM BpEMEHU;

ApXuUTeKTypy pacrpe/ieNéHHBIX BbruncauTenbHbix cucteM (Hadoop, Spark, Kafka);

MeTo/ibI MalTMHHOTO OOyYeHWs [Jisl aHaiv3a TeJeMeTPUM U JUATHOCTUKU CJIOKHBIX TEXHUYECKHX
CUCTeM;

WNHcTpyMeHTBI Ajis IPeJUKTUBHON aHa/IMTUKU U ONITUMU3ALIUU YIIPaB/IeHus;

OcobeHHOCTH pabOTHI € MOTOKOBLIMY JIAHHBIMY B aBUALIMOHHBIX CUCTEMAX;

MeToouKM OYMCTKM, HOpManiu3aluu W BepudUKalMM [aHHBIX B YCAOBUSAX 3alllyM/IEHHOCTH U
HETIOJIHOTHI;

YMeHUS1:

ITpuMeHATh pacrpe/ie/iéHHbIe BBIUMCAEHUS [IA aHaau3a OOoJMbIIUX OOBEMOB MCTOPUYECKHUX U
TOTOKOBBIX JJaHHBIX;

BeiOupats ¥ HacTpauBaTe MOJENM MAILIMHHOTO OOydyeHUWs OJisi 3afjad TMPOTHO3UPOBAHHMSI OTKA30B U
OINTHUMU3aLUY TTapaMeTpOB;

VHTepIipeTHpOBaTh pe3y/ibTaThl aHa/lu3a B TEPMUHAX TMPeAMETHOW 00/acTH (HaféXHOCTb, TOYHOCTS,
pecypo);

ITpuUMeHATh KIaCCUUECKHe METOZbl MaTeMaTHMUecKOW CTaTUCTMKU /IS aHajau3a OOJBbIIUX MaCCUBOB
JlaHHbIX (OmucaresbHasl CTAaTUCTHKA, IPOBepKa TUIOTe3, perpeCcCUOHHbIN aHanus3);

HaBbIKU:

ITpaktrueckoit pabotel ¢ PySpark, Kafka, MLIlib gy 06paboTtku Tesiemerpun JIA;

Peanuzanvy  MaWMaaliHOB TIPEUKTUBHOTO OOC/ITy)KMBaHWSI HAa OCHOBE peayibHBIX  JIaHHBIX
WCIbITaTeIbHbIX CTEH/I0B;

Busyanusaiuu pe3yibTaToB aHaiu3a [Jj1sl MOALePyKKY MPUHSTHS UH)KeHePHbIX pellleHul;

Vcrionk30BaHMst OUOIMOTEK CTaTHCTUUECKOTO aHamm3a (SciPy, StatsModels) B pactipesieniéHHOM cpefie.
HK-n2

3HAHUA:

ApXUTEeKTYpy LMQPOBBIX TMPOU3BOACTBEHHBIX CHCTEM U LMPOBBIX JABOWHUKOB Ha BCeX 3Tarax
JKA3HEHHOT'0 LIUKJ/a MPOAYKLUY;

CraHJapThl U MPOTOKOJIbI UHTErPaLvy JAHHBIX B aBUALIMOHHOW OTpaciy;

MeTozbI CTaTUCTUUECKOTO yTipaBieHus KauecTBoM (SPC) u aHanM3a npoLieccoB B UQPPOBLIX CUCTeMaX;

[TpUHLMITE TOCTPOEHUSI CUCTEM TOAIeP>KKU TIPUHSTHUS pellieHHi Ha OCHOBe OOMbIINX JAHHBIX;

TpeboBaHust K HaJIE>KHOCTH, 6€30MMaCHOCTU U ayAUTy AaHHBIX B KDUTUUYECKUX CUCTeMAax yIpaB/ieHus;

YMeHUS:

ITpoekTHpoBaTh KOMITOHEHTHI LUGPOBLIX ABOWHUKOB [Jisi aHAIM3a TejleMeTPUM U MOAeTUpPOBaHKs
MOBe/IeHYs] CUCTeM YIIpaB/IeHMs];

HacTpauBaTh WHTErpaijyi0 JaHHBIX OT UCTBITATENLHOTO 00OpYJOBaHUSA B efuHOe HH(MOPMAI[MOHHOEe
TIPOCTPAHCTBO;

[IpuMeHsTH aHaMUTHYECKUe MOJENH J/Isl ONTUMH3aLMi POW3BO/ICTBEHHBIX TPOLIECCOB U TMOBBIIIEHHS
TOYHOCTU U3TOTOBJIEHUS y3J/I0B;

HABbIKU:

Pabote ¢ ToT-rardopmamu /st IpUEMa U BU3yau3al[uu JJaHHbBIX C JATUHKOB,;

Buenpenuss pemenuii Big Data B KOHTYpbl yIIpaB/ieHUsI KauyeCTBOM U IPOU3BO/CTBEHHBIM
T/IaHMPOBaHUEM;

Pa3paboTKu POTOTHUIIOB CUCTEM TMPeAUKTUBHOTO 00C/TY)KUBaHUSI HA OCHOBe TIOTOKOBOM aHATMTHUKHY;

ITocTpoeHyss KOHTPOJILHBIX KapT Y aHa/li3a BOCIIPOU3BOgUMOCTH rpoiieccoB (R&R).



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninaa METO/ABI OBPABOTKU BOJIBIINX JAHHBIX B C/IOKHBIX
TEXHUYECKUX CUCTEMAX sB/isieTcsl JUCLIUTTMHON Y4acTH, ()OpMHpPyeMOH yUaCTHUKAMHU
o0pa3oBare/IbHBIX OTHOIIEHUH 0/10Ka 1, MporpamMmbl IOATOTOBKY 110 HarpaesieHuto 17.05.01 Boenpunachl u
e3pbleamenul.

CogepxaHue [UCLIMIUIMHBL SB/SETCA Joruyeckum npogoskenrneMm gucuuivivH: TEXHOJIOT'ANA
ITOCTPOEHUSA MHTE/UVIEKTYAJ/IBHBIX ITPOI'PAMMHBIX CUCTEM, METO/bI ITPUHATUA
OINITUMM3AIIMOHHBIX PENIEHUN, WHTE/UVIEKTYAJIbHBIE ABTOMATU3MPOBAHHBIE
IMTPON3BO/JICTBA.

CopepXaHue [UCLUAIUIMHBL SIBASIETCSI OCHOBOM [Ji/I1 OCBOEHUS] AUCLIUILIIVH: BBIHOJIHEHI/II*;',
ITOAI'OTOBKA K IMPOLIEAYPE 3AIINTHBI n 3AIINUTA BBIITYCKHOU
KBAJITM®UKAIIMOHHON PABOTHL

Hpe,ELBapI/ITEJILHLIe KOMIIeTEHILINH, CClJOpMI/IpOBaHHbIE y 06yqa}0Luer0CH A0 HauadJ/ia U3yuyeHusd AUCLHUTIINHBIL

¢ OIIK-3 — CrniocobeH MOHUMATh CYI[HOCTh U 3HaYeHHe WH(OPMAIIUU B Pa3BUTHA COBPEMEHHOTO
WH(OPMAIIMOHHOTO 00IIIeCTBa, 0CO3HABATh OMACHOCTh U YTPO3bl, BO3HHUKAIOIIHE B MPOIIECCE ITOTO
pa3BUTHS, COOMIOAATh OCHOBHbIE TPeOOBAHUS UHGOPMAIIMOHHON 6€30MacHOCTH, B TOM UMC/Ie 3allUThI
roCyJapCTBeHHOU TalHbI

¢ [TK-93 — CrniocobeH reHeprvpoBaThk HOBLIE UleH [Ijisl PellieHus 3aad [upPoBOi SIKOHOMUKH,
abCcTparupoBaThCs OT CTaHJAPTHBIX MOJie/iel, TIepecTpanuBaTh CJAMKUBILHECS CTIOCO0B! pellieHus 3a/1auy,
BBI/IBUTAaTh a/IbTePHATUBHbBIE BADUAHTHI IEHCTBHU C 11e/1bI0 BEIPAOOTKH HOBBIX OMTUMATLHBIX
aJrTOPUTMOB

o TIK-V1 — Bnageet TeXHOIOTUSAMH U UHCTPYMEHTaMH UCKYCCTBEHHOTO UHTEJIIEKTA ZIJisl PellleHus 3a7au
rpodeccUoHaTBLHOU JesiTeIbHOCTH

e [TK-N2 — criocobeH ripumMeHsTh MG POBBIE TPOU3BOACTBEHHBIE CUCTEMBI B 00/1acTH
rpodeccoHaTBEHON JesiTe/IbHOCTH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paszpen 1. Beegienue B 00pa6oTKy 60/IbIIMX AAHHBIX B TEXHHYECKHX cHcTeMax. 1.1.
4 7 Oco6eHHOCTH GOIBIINX JAaHHbIX B aBUALIMOHHBIX CHMCTeMax: TeJeMeTpus, JIoru, CeHCOPHbIe 14 4 4 10 15 15
noToku 1.2. ApXuUTeKTypbI pacnpesenéHHblx cucteM: Lambda, Kappa 1.3. O630p
nHcTpymenTos: Hadoop, Spark, Kafka, Flink.
Pa3pen 2. PacnpeaenénHas odpa6orka ganHbix: Apache Spark. 2.1. Apxurtekrtypa Spark:
4 7 RDD, DataFrame, Dataset 2.2. OnrTuM#3ariyisi BEIMHUC/IeHUH: K3IIMPOBaHuUe, 20 8 8 12 20 15
napruLonrpoanue 2.3. TIpakTrkyMm: 06paboTka TesieMeTpruueckux JaHHbix JIA B PySpark.
Pa3zpen 3. ITorokoBas o6paGorka pganubix: Apache Kafka u Kafka Streams. 3.1.
4 7 Tpunuune! event-driven apxurektypsl 3.2. Hacrpoiika Kafka-kacrepa s ipuéma JJaHHBIX € 18 6 6 12 20 15
narurkoB 3.3. Pea3aljyisi MOTOKOBBIX MANIIAHHOB /11 MOHUTOPHMHTA B PeabHOM BPEMEeHH.
Paspen 4. MamuHHoe 00y4yeHue Ha 601bIIKX JaHHBIX. 4.1. Maciiutabrpyemblie airopuTMbl:
4 7 NMHeitHble Mogieny, JepeBbsi, aHcambiu B Spark MLIib 4.2. TIpeukTHBHAs aHaMUTHKA [J1S 18 6 6 12 20 10
JIMarHOCTUKM CHCTeM yripaBsieHus 4.3. Banuaauus Mogieniel Ha pacripe/ie/iéHHbIX JAHHbBIX.
Paspen 5. Kiaccuueckue CTaruCTHYECKHe MeTOAbl B aHA/IMTHKE 0O/IbIINX JaHHBIX. 5.1.
Ormicare/ibHast CTaTUCTHKA U BU3ya/IW3aLiisl pacripefieieHnii B 60/IbIINX JaHHBIX 5.2.
4 7 TIpoBepKa CTaTUCTUUECKUX THIOTe3 U JUCTIepCHOHHBIN aHanu3 (ANOVA) B TeXHHUeCKUX 20 6 6 14 10 25
3a/1auax 5.3. PerpeccroOHHBII aHaIM3 U KOPPeJIsiLiUsl [/ BbISIB/IEHUsT 3aBUCUMOCTeH
napametpoB CY JIA 5.4. Cratuctudeckoe yrnpassieHue KauecTBoM (SPC) B Ipou3sBozcTBe.
Paspen 6. BHegpeHue u 3kcruTyaranus pemenuii Big Data. 6.1. MLOps: BepcOHUPOBaHue,
4 7 [IeUI0i, MOHHTOPUHT Mogeset 6.2. ObecreueHne HaZEKHOCTH U 6€30MacHOCTH 18 4 4 14 15 20
pacrpe/ie/IéHHbIX CHCTeM 6.3. VITOroBBbIi MPOEKT: KOMILIEKCHOE pelleHHe Jisi 06paboTKi
panHbIx CY JIA.
Bcero 3a 7 cemecTp 108 34 34 74 100 100
Bcero no gucnuninHe 108 34 34 74 100 100
3.2. AyUTOPHBIN IPAKTUKYM
Oonem,
Ne | Homep u HauMeHOBaHMe pa3jesia
Tema MNPAKTHYE€CKOI'0 3aHATUA dyA.
n/n JUCIMILTAHBI
yacoB
AHa13 UCTOUYHUKOB OOJIBIINX JaHHBIX B dBUAIJMOHHBIX
1 |Pasgen 1. Beezmenue B obpaborky  |cucremax. Hactpolika cpezipl pa3spabotku (Docker, 2
Oo/bIINX aHHBIX B TexHuueckux | Jupyter, PySpark)
2 cucTemax. Pabora c pacnipesienéHHbIMA (ali/IOBBIMU CUCTEMAMH. 2
3arpys3ka ¥ rpefjodpaboTKa TejleMeTPUUECKUX JAaHHBIX
3 Teky1uii KOHTpO/b (Hezesis 6): TeCTUPOBaHKeE TI0 1
pasgenam 1-2
4 Ocnosel PySpark: RDD u DataFrame API. Arperars 7
Paspen 2. Pacripepnenénnas 1 GWIbTpalys JaHHBIX TeJIEMeTPUN
c obpabotka nanHbIx: Apache Spark. |Ontumusaiums Spark-3azau: napTHIMOHAPOBaHMeE, 9
K3IIMpoBaHue, broadcast-riepeMeHHbIE
6 HpaKTI/IKYMZ dHaJ/IM3 BpEMEHHBIX DSAAO0B Te/IEMETPHUU 3
17151 BBISIB/IEHHSA AHOMAaJTNH
7 PaseépteiBanne Kafka-kactepa B 10KanpHOH cpefe. ’
HPOA}OCEPI;I W KOHCBbIOMEDLBI IaHHBIX
Pasgen 3. IToTokoBast 06paboTKa
IMorokoBast o6pabotka: Kafka Streams u Structured
8 |manneix: Apache Kafka u Kafka . o 2
Streaming. OkHa, arperaijuu, JA>KONHbI
Streams. VR
9 Peanmaunﬂ MawvtjyiaiHa MOHHUTOPDWHT'a IIdPAMETPOB cy )
JIA B pealbHOM BpeMeHU
10 Beenenue B Spark MLIib: moaroToBka faHHBIX, 9
nairaiHbl, KpoCC-BaauaaLys
1 Pa3gen 4. MammHHOe oOyueHre Ha |OOyueHue Mogesield KiacCU(UKali U perpeccuy Ha 3
OOJIBIIINX JaHHBIX. paCHpe,E[eI[éHHLIX JAaHHBIX
12 Tekymuit KoHTpOJE (Hepens 10): TecTupoBaHMe TI0 1
paszenam 3—4
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13 |Pa3pmen 5. Knaccuueckue PacuéT onmcarenbHBIX CTaTUCTHK U IIOCTPOEHKE 2
CTaTUCTUYeCKUEe METO/bI B pacnpefenieHuii Asisi napametrpoB CY JIA B
aHaJIMTHKe OOMBIINX JAHHBIX. PySpark/Python
1 IIpoBepka CTaTUCTUUECKUX TUIOTe3 (t-TeCT, XU- 7
KBa/[paT) [/is1 CPaBHEHHsI Pe)KUMOB PabOThI CUCTEM
15 INocTpoeHye perpecCUOHHBIX MOJie/lell i KOHTPOJIbHBIX 2
KapT kKauecTBa (SPC) /7151 Mpor3BO/ICTBEHHBIX JAHHBIX
16 OCHOBB‘IJ MLOps: BepCMOHUPOBaHWE JaHHBIX U 1
Pa3nen 6. BHespenue u mogenert (DVC, MLflow)
17 [PKetyaTamus pewenuii Big Data.  |3ammra uTOroBeIX MpoekToB. TeKywuii KOHTPO/Ib 3
(1emens 16): TecTUpoBaHue + ITpe3eHTAIUs TIPOEKT2
Bcero 3a 7 cemectp 34
3.3. CamocrosTenbHas padora crygenra (CPC)
Ne |Homep u HauMeHOBaHuUe pasjesa Oo0nemMm,
o/ S ———— Copep)xaHue yue0HOro 3aaHus 4acoB
1 |Pasen 1. Bregenue B oGpaGoTky N3yuenne APXHTEKTYpbI pacripe/ie/IEHHBIX CUCTEM I10 4
: pPeKOMeH/J0BaHHOM JIuTeparype.
OOMBIINX IaHHBIX B TEXHUYECKUX =
2 YcranoBka u HacTpotika Docker-okpyskeHus 2
CUCTeMax.
3 [ToaroToBKa K MpakTH4YeCKUM 3aHATHSIM 4
4 V3yueHue npeZlyCMOTPEHHBIX nporpaMMoﬁu 3
IUaKTHYeCKUX eJUHUL] [0 peKOMeH/yeMol TuTepaTtype
5 BrInosnHeHWe MHANBHAYaIbHOTO NMPAKTUYeCKOro 4
Paspen 2. PacrtipesenénHas 3a/laHUA: aHa/IN3 JjlaTaceTa TejleMeTpuu
6 obpabotka nannbIx: Apache Spark. TTogroroska K TekyiieMy KOHTPOIO (Heziens 6): )
MOBTOPEHHe TEOPHH, pellleHre TUIOBbIX 3a/,a4y
v CamocTosiTeNIbHOE BbINIO/IHEHNE YIIPaKHEHUH 110 3
PySpark.
8 N3yuenne nokymenTaruu Apache Kafka. 4
9 Paszen 3. TToTokoBast 06paboTka Pa3paboTka MpoCTOro MOTOKOBOTO MakryiaiHa [Jijis 4
nanHbix: Apache Kafka u Kafka 00paboTKM CUHTETUUeCKUX JAaHHbBIX JaTUYMKOB
10 Streams. HacTpolika n10KanbHOro K/iactepa, SKCIIePUMEHTHI C 4
MPO/i0CepaMu/KOHChIOMepaMuy
1 BrInosnHeHWe MHANBHAYaIbHOTO NPAKTUYeCKOTO 4
3aJ,aHus
12 Pasgen 4. MaiHHoe oOyueHue Ha |3yuenue anroputmoB MLIib. TpenupoBka mMozerneti Ha 6
OOMBIINX IaHHBIX. TpeJj0CTaB/IeHHBIX JaHHBIX TeJIeMeTPUN
13 [NoaroToBka K TeKylieMy KOHTpoJito (Hepens 10): 3 ’
aHanu3 OIIMOOK, TOBTOPEHNE K/TIOUeBbIX KOHLIETIHI
14 ITonroToBKa K pakTU4yeCKUM 3aHATHUSM 2
V3yueHre METOZI0B OMMCATENBHON CTAaTUCTUKU U
15 BH3ya/u3aluM pacripeieieHuil. AHany3 TUCTorpaMM U 4
Paspen 5. Knaccuueckue KBaHTU/IeH TeJleMeTpUH
CTaTUCTUYECKHE METO/bI B BelnosiHeHe 3aaHus 10 [IPOBEPKe CTaTUCTUUeCKUX
16 |aHanMTHKe OOMBIIMX JAHHBIX. TUTOTe3 U AUCIIePCOHHOMY aHa/IM3y Ha BEIOOPKax 4
JlaHHBIX UCTIBITaHUN
17 [TocTpoeHue perpecCUOHHBIX 3aBUCUMOCTEN U KapT 4
CTaTUCTUYECKOTO KOHTPOJIs TipoLjeccoB (SPC)
18 N3yuenne ocHoB MLOps. 4
19 Pa3pnen 6. BHegpenue o BepcronrpoBaHre COOCTBEHHOTO MMPOEKTa C 7
sKcruTyaTanus peitieHnid Big Data.  [ucrionb3oBadrem DVC/MLflow
20 [ToaroToBKa 1 0popmiieHre UTOTOBOTO MPOEKTa. 8
Bcero 3a 7 cemectp 74
7 39045




4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI

CEMECTP HEJQEJ/IN CEMECTPA
1 2 3 4 6 8§ 910) 11 12 13 14 (15|16 17
7 Bonp. 3au |3aman | UI13| |OP| |3agman| |OP|3apan|UII3| Koutp.P. | UI13 AP | UI13, 3au.

Ycii0BHBIe 0003HAYCHUSA:

3ajiaH — 3a/laHue;

3d4. — 3a4eT.

P — nuarHocTUueckasi paboTa;
Bonp. 3au — BOIpOCHI K 3a4eTy;

NII3 — unauBryanbsHOe MpakTUUeCcKoe 3a/laHue;
Kontp.P. — KOHTpO/bHast paboTa;

Tekymuii KOHTPOJ/Ib YCIIeBaeMOCTH CTYZEHTOB IMPOBOJUTCS B AVICKPETHBIE BpeMeHHbIe NHTepPBaJlbl B

clefyroumx popmax:
[TMarHocTuyeckasi pabora;

BOIPOCHI K 3a4eTy;
3a/jaHue;

WHAVBWYya/IbHOE IMpaKTU4YeCKOe 3adHHE;

KOHTpO/IbHAs1 paboTa.

HpOME)KyTO‘lHaH dTrTecTalus IIpOBOAUTCA B (popmax:

3a4yer.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. BypkoB. . MammmHHOe 00yueHue 6e3 yiviHux coB. CaHkT-ITetepOypr: [Tutep, 2020, 351. pec.

2. A. B. MakmiaHog, A. E. JKypaenés, JI. H. TeiHapikaps. . bonbiive ganxsie. Big Data. Cankr-ITetepOypr:
Jlanb, 2022, 551. pec.

3. b. b. Moiizec, 1. B. [TnotHukoBa, JI. A. Peabko. . CTaTUCTUUeCKMe MeTO/bl KOHTPOJIS KaueCcTBa U
06paboTKa 3KCIepUMeHTa/lbHBIX JaHHbIX. MockBa: FOpatit, 2022, s51. pec.

4. B. B. XopocoB. . KoppensiMoHHbIN aHain3 py 06paboTKe 3KCIIepUMeHTaTbHbBIX IaHHbIX. CaHKT-
[TetepOypr: U3g-Bo BI'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2024, 20 3K3.

5. B. B. Xomocos. . [lucriepcuonHnsbii aHanu3. [Tpumeps! peanuzatuu. CI16.: M3g-8o BI'TY "BOEHMEX"
uM. 1. @. YcruHoBa, 2023, 16 3k3.

6. B. C. Muxaiinos, H. K. FOpkoB. . IHTerpabHblie OlleHKU B TeOpHH HaZle)KHOCTHU. BBe/ieHre 1 OCHOBHEIE
pesynbrarel. MockBa: Texnocdepa, 2020, 3. pec.

7. C.T. Tonmauég. . HefipoceTteBbie MeTO/[bl 00paboTky nHbopmarpu. CIT16.BTTY "BOEHMEX" um. /1. ®.
YctuHoBa, 2021, 34 3Kk3.

5.2. JlorionHUTe/IbHAs IUTepaTypa Mo AUCLUIIIMHE:
He TpeOyeTcsi.
5.3. Ilepuoguueckue u3gaHus:
1. ludopmalioHHO-U3MepUTe/TbHbIE U YTIPABJISIOLIIE CUCTEMBI.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHUKAIIMOHHOMN ceTr "VIHTepHeT", HeoOXOAUMBIX /1/1sT
OCBOEHUS TUCIUIITUHBI, 3I€KTPOHHbBIE OUOTMOTEUHbIE CUCTEMBI:

1. A.B. MakuiaHoB. Bosbiie anHble. Big Data (2024) [SnekTpoHHBIH pecypc] : yueOHuK asis By30B URL:
https://e.lanbook.com/book/362318;

2. TopokanvHa, E. V. Bricokonpou3sBoauTe/ibHbIe BEIUMC/IEHUs M aHami3 OOJBIINX AaHHBIX : yueOHoe
nocobwue / E. U. TopokanuHa. — Camapa : [II'YTU, 2022. — 132 ¢. — TeKCT : 31eKTPOHHbIH // JIaHb :
3JIEKTPOHHO-01bOMoTeuHas cucrema. — URL: https://e.lanbook.com/book/411386;

3. FOpe, JI. AHanu3 6osbiimx Habopos AanHbIx / JI. FOpe, P. Anauna, 1. Y. hxeddpu ; mepeBof,
anmmmiickoro A. A. CmmakuH. — Mocksa : IMK Ilpecc, 2016. — 498 c. — ISBN 978-5-97060-190-7.
— TeKCT : 31eKTPOHHBIH // JIaHb : 371eKTPOHHO-01O/moTeuHast cuctema. — URL:
https://e.Janbook.com/book/93571;

4. JTanckux, FO. B. Beezienue B 6o/bliive faHHbIe : yueOHoe nmocobue / FO. B. JlaHckux, B. I, JlaHckux, K.
B. PogrionoB. — Kupos : Batl'y, 2023. — 172 ¢. — TeKCT : 371eKTpOHHbIHM // JIaHb : 37IeKTPOHHO-
6ubnuoreunas cucrema. — URL: https://e.lanbook.com/book/408566;

5. FOpe, JI. Anaym3 6osbumx HabopoB gaHHbIX / JI. FOpe, P. Anang, 1. Y. Ixeddpu ; mepeBog ¢
anmuiickoro A. A. CnuHkuH. — Mocksa : IMK Ilpecc, 2016. — 498 c. — ISBN 978-5-97060-190-7.
— Tekcr : 3meKTpoHHEIH // JIaHb : 3/1eKTpOoHHO-0MbmMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/93571 - 12 rn.;

6. 'mnbBaHoB, P. I. Hae>XkHOCTh MHGOPMALIMOHHBIX CHCTeM : yueOHoe nocobue / P. I. T'unbBaHoB, A. B.
3abpoayH. — Cankr-Tletepbypr : IIT'YTIC, 2022. — 85 c. — ISBN 978-5-7641-1821-5. — TekcT :
37IeKTPOHHBIH // JIaHb : 371eKTPOHHO-0nbmroTeuHast cuctema. — URL:
https://e.lanbook.com/book/279020.

CoBpeMeHHbIe TPoQecCHOHaNBHBIE 0a3bl JAHHBIX:
1. https://rusneb.ru — HatmoHansHas ssekrpoHHast onbmioreka (HOB);
2. https://cyberleninka.ru/ - HayuHast siekTpoHHast 6ubnmoreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpoHHas 6uboreka Poccuiickoro dhoHga
(yHIaMeHTaTbHBIX UCC/Ie[IOBAHUH.

I/IH(bOpMaL[I/IOHHbIe CIIpaBOYHbI€ CUCTEMBI:

1. Texakcriept — VHbOPMaIMOHHBIN TIOPTaI TEXHUUECKOTO peryupoBaHus: HopMel, ipaBuia, CTaHAApTHI
PD;



2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos
cobcrBenHoi reHepauuu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncyneranTtIntoc- HH(OpMaljoHHbII [TOpTaa paBoBOM MH(MOPMAaLUH.
5.5. TTporpamMMHoe obecrieueHue:
He TpeOyeTcsi.

5.6. 'adopmal[oHHbIe TEXHOIOTHH:

B3auMoyielicTBre ¢ obyuaronumucs nocpenctBoM SMOC Moodle BT TY «t BOEHMEX» um. [I.®. YcTHHORBA.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. IlpakTHYecKue 3aHATHUA:

1. IIpoekTop;
2. VlHTepakTHBHAas JOCKA.

6.2. IIpouee:

1. pabouee MeCTO TpernofaBare/isi, 0OCHAIIlEHHOE KOMITBIOTEPOM C JOCTYToM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIL|eHHbIe KOMITbIOTEpaMH C JOCTYIIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILUIHHbI
METO/bI OBPABOTKH BOJIBIIINX JAHHBIX B C/IOJKHBIX TEXHUYECKNX CUCTEMAX

AnHoTanusa paboueii nporpaMMsl

Jucturuimaa METO/JBI  OBPABOTKM  BOJIBIINX  JAHHBIX B CJ/IOXKHBIX
TEXHUUYECKUX CHUCTEMAX sBiseTcs [AUCLUUIUVIMHON 4YacTH, (OpMHPYyeMOHM Y4YaCTHHKaAMH
o0pasoBare/IbHBIX OTHOLIEHHH 0/10Ka 1, IporpamMMel IOATrOTOBKM M0 HarpasieHuto 17.05.01 Boenpunachb! u
espbigamenu. [ducturimHa peanusyercs Ha @Qakynerere E Opyxue u cuctembl BoopyxeHusi BI'TY
"BOEHMEX" wum. [.®. VYcrunoBa xkadenpoii E6 ABTOHOMHBIE WH®OPMAIIMOHHLBIE U
YITPABJIAIOIIME CUCTEMBI.

JucrurivHa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:
IMK-N1 BnafieeT TEXHOMOTUAMU W MHCTPYMEHTAMH MCKYCCTBEHHOTO WHTE/UIEKTAa [Jif DeIleHus 3ajau
npodecCHOHaNIBHOM [1eSITeNbHOCTH;
[MK-NU2 crnocobeH TpUMeHSITh 1LM(GPOBbIE TPOU3BOJCTBEHHBIE CUCTEMBI B 00/1IaCTU TIPOGheCCHOHATLHON
ZlesITelTbHOCTH.

CopepxaHWe  AUCLMIUIMHBI  OXBaTblBaeT KPYr  BOIMPOCOB, CBSI3aHHBIX C C  HUCIOJb30BaHUEM
CTelMaTM3UPOBAHHBIX METO/OB U WMHCTPYMEHTOB [yl 00pabOTKu OOMBIIMX [JaHHBIX; MOCTYMAIOUUX OT
TPOU3BOJCTBEHHBIX CHUCTEM PAKeTHO-KOCMHUYECKUX KOMIUIEKCOB U CTPEeIKOBO-TIYIIIEYHOr0 BOOPYKeHMUs,
pellieHWe 3a7lad TIPOTHO3HOM aHalWTHKH, ONTHMH3al[UM TEeXHOJOTWYeCKHUX TPOLIeCCOB, TIOBBILLIEHUS
HaZIE)KHOCTHU U KaueCTBa BbITyCKaeMOW TIPOYKLIUH.

HporpaMMoﬁ AUCHUTT/IMHBI IIPEeAYyCMOTDEHBI C/IeEAYIOLI e BUADBI KOHTPOJIA:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHbIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
e BOIPOCHI K 3a4eTy;
e 3ajaHue;
e UHIUBHU/yaTbHOE TIPAaKTUYeCKOe 3a/IaHue;
e KOHTpOJbHas pabora.

IIpomMeskyTouHasi arTecTamus POBOAXUTCS B popMax:
e 3auerT.

OO01jas  TPy/I0EMKOCTb OCBOEHHUSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMo# AWCIUITUHBI
TpeyCMOTPEHBI MpakTUUeCcKue 3aHsTus (34 u.), caMocTosTebHasA paboTa ctyaeHTa (74 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
METO/ibI OBPABOTKH BOJIBIIINX JAHHBIX B C/IOJKHBIX TEXHUYECKNX CUCTEMAX

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PexkomMeHgamu

Y 110 0CBOEHHI0 JUCHUIUTHHBI /1A CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 34 4. ayJUTOPHBIX 3aHATUM, U 74 4.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHnoBaHHe padoThI Pexkomenjiyemas 1ureparypa pr;u:;w;xocm,
Pa3gen 1. Beegenue B 00padoTKy 00/IbIIMX JAHHBIX B TEXHUYECKUX CHCTeMaX.
W3yueHune apxXUTeKTypbI A. B. MakiaHos, A. E. Kypasnés, JI. H.
pacrpe/ie/IéHHbIX CUCTeM T10 TeiHzAbIKape. . bonbiive nanxble. Big Data: CaHKT- 4
PeKOMeH/J0BaHHOH JIUTeparype. [TetepOypr: Jlanb, 2022 (1,2)
YcraHoBka v HacTpoiika Docker- C. I. Tonmaués. . HelipoceTeBble MeToAbI 06pabOTKM 2
OKpY’KeHHUs undopmanuu: CI16.BT'TY "BOEHMEX" um. []. ®.
IToaroroBka K NpakTU4YeCKUM 3aHATUSM YernHoga, 2021 (1) 4
Wroro no pasgeny 1 10
Pazpen 2. PacnipesesiénHasi 00padoTKa JanHbix: Apache Spark.
W3yueHnue rpesycMOTpeHHBIX
MpOrpamMMoii JUAAKTHYeCKUX eJUHUL] 3
10 peKOMeHJyeMOii JInTeparype
BrimonHeHue HHAVBHYaIbHOTO
MPaKTHUYeCKOI'o 3a/laHus: aHaIu3 A. B. MakuaHos, A. E. Xypasnés, JI. H. 4
JaraceTa TeJleMeTpun TeiHABIKaps. . bonbiive nannble. Big Data: CaHKT-
IToproroBka K TeKy1iieMy KOHTPOJIIO ITetepGypr: Jlanb, 2022 (6)
(Henens 6): MOBTOpeHUE TeOpUH, 2
pellleHre TUIOBbIX 3a/ay4
CaMocTosTenbHOE BBITIOJTHEHHEe 3
ynpakHeHuii o PySpark.
Wroro 1o pasgeny 2 12
Paspen 3. IlorokoBasi o6padorka ganHbix: Apache Kafka u Kafka Streams.
N3yuenne gokymenranuu Apache 4
Kafka.
Pa:ip 36(.),TKa MPOCTOTO TIOTOKOBOTO A. B. MakuaHoB, A. E. XXypasnés, JI. H.
nakniaiiHa Jyis 06paboTku . ) 4
CHHTOTHYRCKUX JAHHBIX JATUHKOB TeiHABIKApE. . bosbive ganHble. Big Data: CaHKT-
- [MerepOypr: Jlans, 2022 (11-12)
HacTpoiika nokanbHOro KiacTepa,
3KCIIeEPUMEHTHI C [Tpojtocepamu/ 4
KOHCBhHOMepaMu
Uroro no pa3geny 3 12
Pazgen 4. MamuHHoe 00yueHHe HA 00/ILIINX JAHHBIX.
BrinonseHue MHAUBHYaTIbHOTO A. Bypkos. . MammmHHOe o0ydeHue 0e3 UIITHAX 4
MPaKTUUeCKOro 3aZlaHust cnoB: CaukT-IletepOypr: ITurep, 2020 (7)
N3yuenne anropurmoB MLIib.
TpeHvpoBKa Mozesielt Ha 6
Tpe/loCTaBAeHHbIX JaHHBIX
TesieMeTpuun
IToaroroBka K TeKy1ieMy KOHTPOJIIO 2
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(aenenst 10): aHa/MM3 OLIMOOK,
MOBTOPEHHE K/TFOUEeBbIX KOHIIETII

Wroro no pasgeny 4 12
Paspen 5. Knaccuueckue cTaTHCTHYECKHe MeTOAbI B aHA/IUTHKE 00/IbIINX JAHHBIX.
[TogroroBka K MpakTU4YeCKUM 3aHATUSAM . 2
VI3yuenie MeTo/10B OMHCATeNbHOM B. B. Xopocos. . Koppe/LiMOHHbBIN aHa/Iu3 I1py
CTATHCTHKHM M BH3ya/H3aIIn obpabotke SKCIIEPEMEHTA/HBIX JAHHBIX: CaHKT-
pacrpe/ieier i, AHa/IH3 THCTOrPaMM 1 MMerep6ypr: N3a-Bo BI'TY "BOEHMEX" um. [I. ®. 4
KBaHTHW/IeH TesleMeTpUU o YcriHoBa, 2024 (1-10)
b. b. Momzec, U. B. I1notHUKOBa, JI. A. PeabKo. .

Brimo/THeHHE 33/jaHHA 10 TIPOBEPKE CrarucTuueckye MeTo/|bl KOHTPOJISI KayecTBa U
CTATHCTMEECKIX TUTOTES 1 00paboTKa 3KCIIepUMeHTa/IbHBIX IaHHBIX: MOCKBa: 4
JMCTIePCHOHHOMY aHa/M3y Ha FOpaiit, 2022 (3,4)
BbIOOpKaX AAHHBIX MCTIbITAHHI B. B. Xopocos. . [JucniepcronHbIi aHanu3. [IpuMepsl
TlocTpoenue perpeccHoHHbIX peamuzanuu: CII6.: M3g-Bo BI'TY "BOEHMEX" um. 4
3aBHCHMMOCTeH U KapT CTaTUCTUUECKOTO -
conTpOTs Tporece (FB (SPC) . ®. YcruHosa, 2023 (1-4)

Wroro no pasgeny 5 14

Pa3gen 6. BHeipeHue 1 3KcITyaranus pemenuii Big Data.

N3yuenne ocHos MLOps. 4
BepcronupoBaHe co6CTBEHHOTO B. C. Muxaiinos, H. K. FOpkos. . IHTerpanbHble
TIpoeKTa C UCTOoIb30BaHUEM OLIeHKU B TeOpUH Ha/le)KHOCTU. BBeieHre u 2
DVC/MLflow OCHOBHBIe pe3ynbTaThl: MockBa: TexHocdepa, 2020
[NogroroBka v ohopmMieHre UTOTOBOTO (1-3) 8
TIpOeKTa.

Urtoro no pasgeny 6 14
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
METO/ibI OBPABOTKH BOJIBIIINX JAHHBIX B CJIOKHBIX TEXHMYECKUNX CUCTEMAX

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocThueckas pabora

*  BOIPOCHI K 3a4eTy;

e 3a/jaHUe;

e WHAMBH/Yya/lbHOE MPAKTHUeCKOe 3a/laHue;
e KOHTpOJ/bHast paborTa;

e 3aueT.

KpuTepuu oneHUBaHUS

JuarHocrnueckas pabora
HOuarnoctryeckasi pabora ripoBoauTcs B popme tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BONPOCOB - He aTTecTallys;
 TIpY NpaBUILHOM OTBeTe Ha 60% BOIIPOCOB U Oosiee - aTrTecTarysl.

Bompocsl K 3auery

Borpocs! K 3aueTy pacrionioxkensl B YMK aucuuriMeel. Bonpocs! BeIJAKOTCS TIperojaBaresieM
3apaHee. [Ipu NIOATOTOBKE CTOUT M0/Ib30BATLCS MaTepyasioM K IIPAKTUUeCKUM 3aHATHAM, a TAKKe UCTOYHUKAMU
OCHOBHOM U JIOTIOJTHUTEIBHOM iuTeparyphl. [Ipy BO3HMKHOBEHWH 3aTPyAHEHUH CTYIeHT MOYKET 00paTUThCS K
TIperofiaBaTesIto B Yachl KOHCY/IbTaLUH.

3agaHue

3afaHue TIpe/ICTaB/IeHO B CPOK, He TIPe/ICTaB/IeH UyKoi oTyeT. Kaxkzoe 3aganue pa3ouro Ha 3-5 3agau ¢
MOC/IeI0BaTeIbHBIM YBEJIMUEHNEM Harpy3KH [1/1s1 KOpPPEKTHOTO OCBOEHUS TpefyeMbIx KOMITeTeHLUH. [1o BceM
3aflaHusIM HeoOXOIMMO YCTIellTHOe BBINOTHEeHHe TTYHKTOB 33/]aHUsI Ha KOMITbIOTepe, 0(hopMyIeHHe OTYeTa B
cootBeTcTBUM ¢ TpeboBanusiMu I'OCT u ycrelnrHas 3allidTa B yCTAaHOB/IEHHBIN CPOK.
KonuuecTBo 6a/jioB U KPUTEPUH peryiaMeHTUpyeTcsl TEXHOIOrMYeCcKol KapTOH JIUCIUI/IMHBL.

NupuBuayanbHOe NpakTHUecKoe 3aiaHue

WHauBuayanbHOe NpakTUUeCcKoe 3a/jaHue BhIMOJIHSIeTCSl Ha IPaKTUYECKUX 3aHSATUSIX U B Yachl
CaMOCTOSITeTbHON paboThl B COOTBETCTBUM C TEMOM, OTIPe/IeIEHHON WHAUBU/YATbHO /IS KaXK/I0T0
oOyuarorierocs.
[TpakTHueckoe 3aZiaHue BK/IIOYaeT B celsi cieyIoIIye STarbl:
1. ITocTaHOBKa Lie/IM U 3a/ja4 aHa/Iu3a OOMBIINX JaHHbBIX.
2. CocraBieHHe TIJIaHa UCC/IeI0BAaHUS B COOTBETCTBUM C MPeJMeTHOH 00/1aCThbi0 MHIUBH/YaIbHOTO 3a/JaHusI.
DopMyIUpPOBaHUS TUIOTE3 [/Is1 UCC/Ie[J0BaHUS.
3. COop /JaHHBIX U UX OUHCTKA U CUCTEMATH3alIU.
4. [TepBUYHBIN aHa/IU3 U OIMUCaTe/IbHasA CTaTUCTHKA.
5. [IpoBepka ruroTe3 U3yueHHbIMU aHATUTUUeCKUMU MeTO/laMH; TIOATBepKAeHue rpauuecKuMU MeTOlaMHU.
6. Harnmcanue nporpammel aBTOMaTU3aLjMK 5TaloB aHaivs3a.
6. OdopmiieHue pe3y/bTaTOB U BLIBOZIOB.
Pe3ysbTarhl BBINOIHEHUS 3TAIOB UHAUBUAYAIbHOIO PAKTUYECKOTO 3a/JaHUs BBIMOIHSIOTCS Cpe,CTBaAMU
H3y4YeHHBIX [MPOrPAaMMHBIX [TAaKETOB U IeMOHCTPHPYIOTCS MPeNoAaBare/Ito Ha MPakTUYeCKUX 3aHITHUSIX.

KontponbHas pabora

Basubl 3a KOHTPOJIbHYIO PaboTy MPOCTAB/ISIFOTCS COrIacCHO TeXHO/IOrHueCcKOi KapTe B COOTBETCTBUH C
KOJIYeCTBOM BBITIOJTHEHHBIX Ha MPAKTHYECKOM 3aHSTHH 3a/IaHUi CPeACTBAMHU U3YUeHHbIX MPOrPaMMHbIX
TIaKeTOoB.

3auet
VToroBbIfi KOHTPOJIB TI0 AMCLUIIIMHE IPOXOANT B (hopMe 3adera.

3aueT CUMTaeTCs CaHHBIM, eCJTH CIaHBI BCe 3a/IaHUs, B COOTBETCTBUM C TPeOOBaHUAMH, 3a(UKCHPOBAHHBIMU B
TEXHOJIOTMUEeCKOW KapTe 0CBOeHUs AUCLUTUIMHEI (He MeHee 60 6a/uioR).
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Ecnu obyuaronuiicsi He Habpast Hy)KHOe KOJIM4yecTBO 6aslyioB TI0 JUCLMIUIMHE COTTIACHO TEXHOJIOTHYEeCKOU
KapTe, TO eMy HeOOXOAMMO CAaTh 3a4eT B OYHOM (opMmare.
3aueT COCTOUT U3 TeOPeTUYeCKOro BONpOca U NpaKTUYeCKOU 3a/lauul.

Kpurepru onjeHMBaHNS Ha OYHOM 3ayeTe

3auTeHo

1. TaH MO/THBIN OTBET Ha TEOPETHUECKUH BOMPOC WM OTBET COZIEPKUT He3HAUUTe bHbIE OITUOKU
(obyuaroluiics B OJTHOW Mepe He B/aJieeT TEPMUHOIOTHeN U3yUeHHOM JAUCIUITIUHBI).

2. 3ajjaua pellleHa BEPHO WU B PEIIEHUH 33/]au¥l [IOMYIIeHbI OITMOKY, KOTOPbIe He TIPUBOJAT K OO/BIINM
OTKJIOHEHUSIM OT MPaBUWJILHOTO OTBETa, TT0Ka3aHbl He I0CTaTOYHO MPOYHbIe MPaKTUYeCKUe HaBbIKU.

He 3auteno

1. TIpeBapUTENBHO He 3alUIIEHBI BCe PAOOTHI B COOTBETCTBHU C TEXHOJOTUYECKON KapTOM.

2. OTBeThI Ha BOMPOCKHI UMEIOT 3HAUYMTE/TbHbIE OIMOKY (HETOYHO yKa3aHa (opmysa, 00ydaromiuiics He BajieeT
TePMUHOJIOTUeN W3yUeHHOUN AUCLIILINHBI).

3. 3afjaua pellieHa HEBEPHO, JIOMYIIeHbI TPy0ObIe OIIUOKU.
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB

AyauTopHbIe <
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Paspen 1. BBegeHue B 06padoTKy Bompoch! K
4 7 |0o/bIIMX JAHHBIX B TEXHMYECKHX | 14 4 4 10 15 15 3azeT
cucremax. y
Pazpgen 2. PacnipegenéHHas M Iiiﬁam;i’b Hoe
4 7 |oOpaboTka ganHbIX: Apache 20 8 8 12 20 15 ABUAY
Spark TpaKTUuUeCcKoe
) 3a/jaHKe
Paspen 3. IlorokoBasi 06padoTKa
4 7 |manmbix: Apache Kafka u Kafka | 18 6 6 12 20 15 3asaHue
Streams.
Bonpocs! K
3ayery,
4 7 Pazgen 4. MamnHHOe 00yueHHe 18 6 6 12 20 10 NupuBrayanbHOe
Ha 00/IbIINX AAHHBIX. MpakTUuecKoe
3ajiaHue,
3afaHue
KonrponbHas
Pa3pen 5. Knaccuueckue pabora,
4 7 |cTaTHCTHUYeCKUe MeTOAAbI B 20 6 6 14 10 25 |HpuBupyanbHOe
aHATUTHKE 00JIBIIHX JAHHBIX. TpaKTUuecKoe
3a/laHue
Bonpocs! K
Pazgen 6. Bueapenne u 3aueTy,
4 7 |3kcmyaranus pemenuii Big 18 4 4 14 15 20 |UnpuBupyanpHOe
Data. TpakThueckoe
3a/laHue
Bcero 3a 7 cemecTp 108 | 34 34 74 | 100 | 100
Bcero mo auciunnHe 108 | 34 34 74 100 | 100
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Onenounble marepuaJsl o guciunaudie METO/IbI OBPABOTKHA BOJIBIIINX NAHHBIX B
CJ/IOXKHBIX TEXHNIYECKHNX CUCTEMAX

IIK-H1 - en1adeem mexHo102UAMU U UHCMPYMEHMAMU UCKYyCCIMEEHHO020 UHMes1/1eKma 0/1 peuleHus 3a0a4
npogeccuoHanbHoll dessmenabHOCMU

Ne 1 TIpouwuTaiiTe TEKCT U 3allMIINTe Pa3BepPHYThI 000CHOBAHHBIM OTBET

Cdopmynupyiite ycioeue dbunbTpauu B PySpark 151 BeIOOpa 3aruceil TejieMeTpUH, Ijje rapaMmeTp
«JlaBjieHre» HaXo4uTcs B ivaria3oHe 200-220 6ap U mapameTtp «remrieparypa» He npessbiaet 85°C,
VICKJTIOUAst 3aMKCH € (IaroM «Sensor_error = truex.

Ne 2 TIpouwTaiiTe TEKCT, BBIOEPUTE MTPABUIBLHBIN OTBET U 3aMUIIMTE apryMeHThl, 000CHOBBIBAIOIIHE BEIOOD
oTBeTa

st obecnieyeHusi 0TKa30yCTOMUMBOCTH MTOTOKOBOM 00paboTky faHHbIX B Apache Kafka ripu
06paboTKe TesleMeTpUU B pealbHOM BpeMeHU HeoOX0[uMOo:

1. Vicnonws30Bath ofvH pa3szen (partition) /11 Bcex coobIeHMH

2. Hactpourts peruivkaryio TonukoB U acks=all ast mpogtocepoB

3. OTKJTFOUNTBH COXpaHeHHe COooDIIeHui TToce 00paboTKu

4. ObpabarbiBaTh [JaHHBIE TOJBKO HA OJJHOM ITOTPEOUTEIHCKOM Y3/1e

Ne 3 TIpounTaliTe TEKCT U 3aIMIIMTE Pa3BEPHYThIM 000CHOBAHHBIN OTBET

O0bsicHUTE, TTIOUEMY TIPY 00yUeHHUH MO/Ie/TM KacCU(UKAI[UKA 0TKA30B Ha Hecba/laHCUPOBAHHBIX JIAHHBIX
teneMeTpun (95% «HOpMa», 5% «0TKa3») METPHKa accuracy MOXXeT BBOJUTD B 3a0/yK/IeHHe.
[MpennoxuTe qBe anbTePHATHBHLIE METPUKU JJisI OLIeHKH KaueCcTBa MOJIe/H.

Ne 4 TIpouwnTaiiTe TEKCT, BbIOEpHTe MPaBHI/IbHBIN OTBET U 3allMIIUTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

ITpu obpaboTke Tenemerpuueckux AaHHbIX CY JIA B PySpark HeoOX0quMO UCK/TIOUMTD U3 aHaI13a
3amKCH, T/l TTapaMeTp «CKOPOCTh BPAIlleHHs TYPOMHBD» BBIXOJUT 3a (PM3NUECKH JI0MYCTUMbIE TTPe/iesibl
(0-25000 o6/muH). Kakoit MeToz ¢puabTpanyiv 06ecreynT KOpPeKTHY 0 00paboTKy € yuéToM
BO3MOJKHBIX TIPOITYIIIeHHBIX 3HaueHuit (null)?

1. df filter(col("rpm") >= 0) & (col("rpm") <= 25000)

2. df filter(col("rpm").between(0, 25000) & col("rpm").isNotNull())
3. df.na.drop("rpm").filter(col("rpm") < 25000)

4. df.where(col("rpm") != null).filter(col("rpm") <= 25000)

Ne 5 HpoanaﬁTe TeKCT, BbIGepI/ITe MpaBUJ/IbHBIE OTBETHI U 3alMTUIIINUTE apTYMEHTHI, OGOCHOB])IBEIIOLL[I/IE BbI60p
OTBETOB

Kakue XapakTepuCTHKH [JaHHBIX TeJleMeTPUH YKa3bIBAlOT Ha HEOOXOMMOCTh MPUMeHeHHs
pacrpezie/IéHHOM 06pabOTKY BMECTO JIOKAIbHOTO aHaIn3a?

1. O6BEM [JaHHBIX MPEBBILIAET JOCTYITHYIO OMEePAaTUBHYIO MaMsATh OJJHOTO y3/1a
2. JTaHHBIe TIOCTYTIAIOT C YacToToi 60see 1000 coobiieHuid B CEKyHY

3. Tpebyetcst 06paboTKa C 3a/1ep>kkoii He Hosee 100 Mc

4. Bce laHHbIe UMEIOT OJWHAKOBBIN THIT ¥ (hopMat

Ne 6 HpoanaﬁTe TEeKCT, BbIGepI/ITe MpaBUJ/IbHBIE OTBETHI U 3alMTUIIINUTE apTYMEHTHI, OGOCHOB])IBEIIOLL[I/IE BbI60p
OTBETOB

OTMmeTbTe BCe omnepalyy, KOTOpble MOYKHO BBIONMHUTDL B PySpark f/151 BeIsIB/IeHMs1 aHOMasUiA B
napametpax TesieMerpuu CY JIA:

1. Pacuét z-score J/151 KQ&XXA0r0 3HAYEHUs TTapaMeTpa

2. TIpuMeHeHVe MeXKBapTHUILHOTO pa3Maxa (IQR) as dunsTparyu BEIOPOCOB
3. Ucnonb3oBanure u3onupytorero jeca (Isolation Forest) u3 Spark MLIib

4. Busyanu3aius JaHHBIX B BHZle KDYTOBO AliarpaMMbl

Ne 7 HpquTaﬁTe TeKCT, BbIGepI/ITE MpaBUJ/IbHBIE OTBETHI U 3alTUIIINUTE apTYMEHTHI, OGOCHOB])IBEIIOLL[I/IG BbI60p
OTBETOB

OtmMmeTbTe BCe MPU3HAKH, YKa3bIBarOIe Ha He0OX0[UMOCTh ITPUMeHeHHs] OKOHHBIX (QyHKIMI (window
functions) B Spark s anamm3a Tesiemerpuu CY JIA:
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1. TpebyeTcst pacuéT CKOJB3SIIEro CpeHEro rmapaMeTpa 3a rociaennyie N u3MepeHui
2. Heo6x0iMMO paH>KUPOBaTh COOBITHS 110 BpeMeHU BHYTPU KaXK/I0W TPYIITIbI «UAeHTH(PUKATOP

OJETa»

3. TpebyeTcst arperupoBarth JAaHHbIe TI0 BCEM 3arMCsiM Jaraceta 6e3 yuéta BpeMeHHOTO TIopsiKa
4. Heo0x0A¥MO BEIYUCTATE HAKOTIUTE/TBHYIO CyMMY TlapaMeTpa C Hadasia ToseTa Jjisi KaKAoro

bopra

Ne 8 TIIpounTaiiTe TEKCT ¥ YCTAaHOBUTE COOTBETCTBHE

Pacnpesente KOMIOHEHTHI apxXUTeKTypbl Apache Spark B cOOTBeTCTBUHM € UX (PYHKLIMOHATBHBIM

Ha3HaueHueMm:

KoMmnioneHr

1. Driver
Program

2. Executor
3. HDFS

4. Cluster
Manager

Hasnauenue
A. PacmipefieniéHHOe XpaHeHHe JJaHHBIX C peTIKarfei

b. KoopavHaiiyisi BEITIOSTHEHUS 3a/iad ¥ yIIpaB/ieHre KOHTeKCTOM
B. BrinmonHeHue 3aau 06pabOTKY JAHHBIX Ha y3/1axX KiacTepa

I'. BrifiesieHre pecypcoB Ajis IpuioykeHuit Spark

Ne 9 TIpounTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE

CooTHecHTe CTaTUCTUYeCKHe MeTOAHbI C 3a[ld4aMU aHaJ/IM3a TeJIEMETPUUECKUX NdHHbIX CVY JIA:

Mertop,
1. Kpurepmii x2
(xu-kBagpar)
2. t-KpuTepuit
CtblofeHTa
3. Kosddurment
KOppeJisiLiuu
ITnupcona
4.
JoBepuTenbHbIN
WHTepBal

3ajaua aHa/IM3a

A. CpaBHeHMe CpeJHUX 3HaYeHHH rapamMeTpa B JBYX Pe’KUMax
3KCIUlyaTalyu

b. TIpoBepka rumnoTe3bl 0 HE3aBUCUMOCTH ABYX KaTeropuaabHbIX
rapameTpoB CUCTEMBI

B. Onienka nmHetHOM 3aBUCIMOCTH MeX/ly TeMIlepaTypou u
BUOparyel BUraresis

I'. 'uTepBasbHast oljeHKa MCTUHHOTO 3HaueHUs IlapaMeTpa C 3a/jlaHHOM’
Ha/E)KHOCTBIO

Ne 10 IIpouMTaiiTe TEKCT ¥ YCTAaHOBUTE TOC/E[0BaTeTBHOCTD

Boccranosute Mopsaa0K onepaum‘/’l AJI CUCTEMBI MOHUTOPHWHI'A TeMITIEDPATYPHI C FapaHTHEﬁ *exactly—

once¥*,

A. Arperarus noka3aHuii 1o 10-cekyHAHBIM OKHaM B Spark Streaming

b. Busyanusaiusi auHamMuku B Apache Superset uepe3 nogxntouenuve K ClickHouse

B. 3ammch arperupoBanHbIx AaHHbIX B ClickHouse

I". Teneparus JSON-coobieHnii saturkamu B Tormuk Kafka «sensors_temp»
. Hacrpoiika kouTponbHbIx Touek (checkpoints) B HDFS f1st BoccTaHOB/IeHUsS

COCTOAHUA

Ne 11 TpounTaiiTe TEKCT ¥ YCTAaHOBUTE TTOC/IeJOBAaTeTHHOCTD

PacrioniokyTe 3Tarbl rpejBapuTenbHON 00paboTKK BpeMeHHBIX psifoB TerneMeTpun CY JIA mnepef,
rojauell JaHHbIX B HEMPOHHYIO CeTh B KOPPEKTHOM TOpPSIZIKe:

A. HopManu3anyst Wiv CTaHJapTU3ariysl YMC/I0BbIX TIPHU3HAKOB (Scaling)

b. O6paboTka nponyiieHHbIX 3HaueHud (Imputation) u yaaneHve ay0/IMKaToB

B. leneparjusi npusHakoB (Feature Engineering): cko/b3siijue cpefiHUe, Jary

I'. CuaXpoHU3a1ysi BpeMeHHBbIX MeTOK U PeCeMIUIVHT K eJUHOMY ILary BpeMeH!

[. Paznenenvie BbIOOPKY Ha 00yyaroliyo, Ba/i/JallMOHHYIO U TECTOBYIO (C yUéTOM BpeMeHH)
Ne 12 TIpounTaiiTe TeKCT, BbIOEpHTE MTPaBU/IBHBIN OTBET U 3allMIINTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
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OoTBeTa

Kaxkoii meTog ripeobpaboTku jaHHbIX B PySpark Hanbosnee addextrBeH asisi 06paboTKu
TIPOIYIIIeHHBIX 3HAYeHUH B Te/leMeTPUH TP COXPaHEeHWH pacripe/ie/ieHys PU3HaKa?

1. YnaneHue Bcex CTPOK C nponyckamu (dropna)

2. 3amMeHa MPOITYCKOB Ha cpe/jHee 3HaYeHHe CTo/0La

3. UmnyTauus ¢ ucrnosnb3oBanueM mogend KNN wuiu Meyassl 1o rpynnam
4. 3aMeHa NPOMYCKOB Ha Hy/IeBOe 3HaueHue

ITK-U2 - cnocoben npumenssmb Yugposble npou3eo0cmeeHHble cucmembl 8 061acmu npogeccuoHabHol
dessmenbHOCMU

Nel

Ne 2

Ne 3

Ne 5

ITpounTaiiTe TEKCT U 3aMUIIKTe Pa3BePHYThIM 000CHOBAaHHKBIN OTBET

O6ocHyliTe BBIOOD MEXy JTUHEWHOW Perpeccued 1 MHOXKeCTBEHHOH perpeccuel AJisi MO/le TMPOBaHUs
3aBUCUMOCTH MapaMeTpa «TOYHOCTb CTaOUIM3aLUK Kypca» OT (haKTOPOB: CKOPOCTD TIO/IETA, BBICOTA,
TeMIiepaTypa J[BUraTess, ypoBeHb BUOpaL[UH.

HpoanaﬁTe TeKCT, BbIGepI/ITe HpaBHJIbeIﬁ OTBET U 3allMIINTE apryMeEHTHI, O6OCHOBLIBaIOLL[I/Ie BLIGOP
oTBeTa

[lnst o6ecriedeHHst IPOCI/IEKMBaeMOCTH JJAHHBIX B IM()POBOM IPOM3BOJCTBEHHOMN CHCTEMe TTpU
pacc/e0BaHMM MHLUZEHTa C CUCTEMOU yripaB/ieHus JIA KpUTHUeCKU BaXKHBIM SIB/ISIETCS:

1. Vicrionb30BaHMe CKaTHs JAHHBIX J71s1 5KOHOMUU JUCKOBOTO NIPOCTPaHCTBA

2. BeseHrie HeM3MeHs1eMOro JXypHasa aygura (immutable audit log) c ¢ukcauumeit Bpemenu u
VICTOYHUKA Ka)KJ,0r0 U3MeHeHUsI

3. XpaHeHHe [JaHHbIX TOJILKO B OITePaTUBHOM MaMATH /ISl YCKOPeHUs A0CTyma

4. ABTOMaTuyeckoe yaaneHue «yCTapeBIINX» 3amuceil cTapiie 24 yacoB

[TpounTaiiTe TEKCT U 3alWILKTe Pa3BePHYThI 000CHOBaHHBIN OTBET
CpeziHee 110 BEIOOpPKe M3MePeHHUH ITPHU3HaKa COCTaBUIO 23,5.

CpefHekBaZpaTrhueckoe OTK/I0HeHUe paBHO 0,15.
Heo6xomymMo TTpoBepUTE OIMH COMHUTETLHBIN Pe3y/bTaT u3MepeHus, paBHbIN 24,4,

BribepuTe KpuTepuii poBepKH, He TPeOYIOIINIA NCITOIb30BaHke BCIIOMOTaTe/IbHbIX Tabsiui,
paccurTaiTe He0OX0AMMOe 3HaueHVe KPUTepUsi U CeraiTe BbIBO/,.

IpouuTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE

CooTHecuTe MMPOTOKOJIbI obmeHa AaHHBIMUA C obnacTaMu ux MNpUMEeHEHWd B L[I/ICl)pOBI:IX
TIPOU3BOACTBEHHBIX CUCTEMax aBHaL[HOHHOﬁ OTpadjin:

IIpoTokon O0/1acTh MpUMeHeHHs
1. MQTT A. JIrkuii poTOKON JJ1s Tlepefiauy TejileMeTpuH € loT-gatunkos
2 OPC UA b. TIpoMBIILIIeHHBIN CTAaHAAPT AJIsi UHTerpauy 000py0BaHus U
SCADA-cucrem
3. REST API B. Beb-uHTepdelicsl A/ J0CTyNa K aHaTUTHUECKUM CepBHCaM

I'. O6MeH [JaHHBIMH C TIPOTPAMMUPYEMBIMH JIOTUYe CKUMH

4. Modbus TCP kouTponepamu (TIJIK)

HpquTaﬁTe TEKCT U YCTAHOBUTE COOTBETCTBHE

PacripezienniTe KOMIOHEHTHI L()POBOTO BOMHMKA CUCTEMBI yIipaB/aeHus JIA B COOTBETCTBHH C UX
byHKLIMAMU:

KomMmnioneHnT DyHKIMA
1. Data Ingestion o
Layer A. BrlnosiHeHMe Mogiesielt IPOrHO3MPOBaHUS ¥ ONITUMHU3ALUU
2. Analytics .
Engine B. TIpuém u Oydepusaliyisi TOTOKOBBIX IaHHBIX OT (PU3UUECKUX CHCTEM
3. Visualization B. Ilpencrasnenvie KPI 1 asnepToB /151 oniepatopoB
Dashboard - pea PTOB & patop
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Ne 6

Ne 7

Ne 8

Ne 9

KommnioneHnT DyHKIMA

4. Feedback I". [Tepefaua yrpaBsIOIMX BO3/eMCTBUI 00paTHO B (GPHU3MUECKYI0
Loop CUCTEMY

[pouuTaiiTe TEKCT M YCTAHOBUTE TOC/IE/I0BATEIbHOCTD

YcTaHOBHTe KOPPEKTHYIO TI0C/Ie/j0BaTe/IbHOCTD 3TAIOB aHaln3a pacripejesieHus rnapaMeTpa
tenemetrpur CY JIA c UCTIOb30BaHUEM OIMUCATe/IbHOM CTaTUCTUKY U BU3yan3alivu.

A. TTocTpoeHue rucTorpamMMel ¥ box-plot a1s1 BU3yasibHOM O1jeHKH (hOPMBI pacIipe/iesieHusi ¥ BLIOpOCOB
b. PacuéT onucarenbHbIX CTAaTUCTHK: CpeJjHee, Me/llaHa, CTaH/japTHOe OTK/I0HeHUe, KBAaHTU/IN

B. IlpoBepka rumnore3bl 0 HOpManbHOCTU pacrpeenenus (kpurepuid lllanvpo- Yuika umm
Konmmoroposa-CMupHOBa)

I". OuncTKa AaHHbIX: 06paboTKa MPOMYCKOB U JieTeKLMs aHOMa/IbHBIX 3HaueHui Ha ocHoBe IQR wm z-
score

[I. VInTepripeTaLyist pe3y/bTaToB: BEIOOP NTapaMeTpuieCKUX WM HellapaMeTpUJeCKUX MeTOZ0B /ISt
Ja/bHeHIIIero aHamsa

[pouuTaiiTe TEKCT M YCTAHOBUTE TOC/IE/I0BATEIbHOCTD

PacrioniokyTe 1m1aru npoBefieHus AucriepcoHHoro aHanr3a (ANOVA) anst cpaBHeHus 3¢ (eKTHUBHOCTH
TPEX PeXXUMOB PabOTHI CUCTeMBI yripaBieHus JIA.

A. Ilpoepka ponyiieHuit ANOVA: HOpMa/JbHOCTh OCTaTKOB, TOMOT€HHOCTb Aucrnepcuii (Tect JleBeHa),
He3aBUCUMOCTb HaO/rOieHUI

b. ®opmynupoBKa Hy/eBol U ajibTepHAaTUBHOU runoTe3: Ho — cpefiHre paBHBI BO BCex Tpyrmiax, Hi —
XOTs1 OBbI OZIHO CpefiHee OTINYAeTCS

B. INpoBesenue noct-xok TectoB (Thtoku, boHbeppoHy) [/ monapHOro cpaBHeHus TPYII MIPU
oTk0HeHuu Ho

I". Pacuét F-cratrcTuky U p-value, IpuHsATHe pelieHNs 00 OTKJIOHEHWH UM HETIPUHSATUN HY/IeBOM
TUIOTe3bl

[I. TloArOTOBKA IAHHBIX: TPYMITMPOBKA Hab/MoeHni o akTopy «pe>kKuM paboThl», MpoBepKa bamaHca
BLIOOPOK

HquI/ITaﬁTe TeKCT, B])I6epI/ITe HpaBH]’[BHBIﬁ OTBET U 3allMIINTe apryMeHTHI, O6OCHOBI:IBaI-OI_L[I/Ie BbI60p
OTBeTa

,Z[J'IH obecrieueHnst LeJIOCTHOCTHU AdHHBIX IMPU MHTErPpAllUX UCTIBITATE/IBHOT'O CTeH/d C L[HClJpOBOﬁ
HPOI/IBBO,E[CTBEHHOI‘/JI cucTeMoii Haubostee KPHUTUUHBIM SBJIA€TCA:

1. Vicnonb30BaHWe TPaH3aKIUK ¥ MEXAaHU3MOB TIO/ITBEP>K/IEHUS TOCTABKU COODITIEHUIH
2. XpaHeHHe JJaHHBIX TO/LKO B (hopmare JSON

3. OTk/It0ueHUe JIOTUPOBAHUS J1Jisl TIOBBILLIEHNS TIPOM3BOAUTETEHOCTU

4. TTepegaua JaHHbIX Oe3 MM(pPOBaHUS [/ YCKOPEHUs1 00paboTKH

HquHTaﬁTe TeKCT, B])I6epI/ITe HpaBH]’[BHBIﬁ OTBET U 3allMIINTE apryMeHThI, O6OCHOBI:IBaI-OLL[I/Ie BbI60p
OTBeTa

Kakoii noaxop K craTucTuueckoMmy yrpasieHUo KauecTBoM (SPC) 1o3BosisieT oniepaTUBHO BhISIB/ISITh
pasnajKy TeXHOJ0THUeCKOro TpoLecca U3rotosiaeHus y3aos CY JIA?

1. ITocTpoeHue rucTorpaMMsl 10 UTOram Mecsa

2. Ucnionb3oBaHue KOHTPO/IbHBIX KapT Illyxapra ¢ nipaBuiamMu BectepH OreKTpuk
3. Pacuét cpefjHero 3HaueHus 3a BeChb I1epyuoj, POU3BOCTBA

4. BusyasibHbIll OCMOTP TOTOBO# MPOAYKLIMH

Ne 10 TTpouuTaiiTe TeKCT, BEIOEpUTE MPAaBUIbHBIE OTBETHI M 3alUIINTE apPTyMEeHThI, 000CHOBBIBAIOILMEe BEIOOD

OTBETOB

Kaxkue TpeboBaHuS JO/KHBI BBITIO/IHATHCS /1711 KODPEKTHOW MHTErpaLjiy AaHHBIX OT Pa3HOPOJHBIX
HCTOYHHUKOB B €/IMHYIO LIM(POBYIO ITPOM3BOJCTBEHHYIO CUCTEMY?
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1.
2.
3.

Enunbiii hopmar BpeMeHHBIX MeTOK (Haripumep, UTC)
CHHXPOHM3aLMs YaCOB BCEX UCTOUHUKOB C TOUHOCTBIO [I0 MUJITUCEKYH]I
Vcrnonp30BaHMe OWHAKOBLIX HAMMEHOBAaHHUM TTapaMeTPOB BO BCeX CHCTeMax

4. Hanuune MeTdZldHHBIX, OITUCBIBAIOIUX CEMdHTUKY U € IMHULIbI U3MEDEHHNA

Ne 11 TIpouuTaiiTe TeKCT, BEIOepUTe MPAaBUIbHBIE OTBETHI M 3alUIIINTE apPTyMeHThI, 000 CHOBBIBAIOIL[Me BEIOOD
OTBETOB

OtmMmeTsTe Bce TpeOOBaHMs1, KOTOPBIE JO/DKHBI BBITTOTHATHCS MPY UHTET ALK aHA/TUTHUECKOTO MOAY/Ist
Big Data B KOHTYp yTnpaB/ieHUs] KaueCTBOM aBUalJMOHHOM NPOAYKLIMM:

1.

CooTBeTCTBUE OTPAC/eBbIM CTaHAApTaM Bepudukaiuu u Bamganuu (DO-178C, DO-254 npu
HE00OXOAUMOCTH)

. Hammuume mexanusmoB 00bsicHuMocTu Mogesieit IW fiy1st mpoxokAeHus: cepTU(UKALIMOHHBIX

mpotieyp

. Ilo/THasi aBTOHOMHOCTh MOAYJIA OT BHEIHUX CUCTEM [JIs TIOBBILLIEHWA 6e30racHOCTH
. BoaMoXHOCTB TPAaCCHPOBKH BXOAHBIX IdHHBIX K HCXOAHBIM HCTOUHUKAM (,Z[aT‘—H/IKaM, ’KypHaJ/laM

WCMBITAHUM )

Ne 12 TTIpouuTaiiTe TEKCT, BEIOEPUTE MPABUILHBIE OTBETHI M 3alMIIMTE apPTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

OTMeTbTe BCe YTBepsKeHHs, KOpPEKTHO OMUCHIBAOII[Me PUMeHeHHe CTaTUCTUUeCKUX MeTOZ0B /ISt
aHasr3a tesiemerpun CY JIA.

1.

Iyist BU3yanM3aliiu pacrpeie/ieHust lapaMmeTpa «ZaBaeHne B THAPOCHUCTeME» TIPU 00bEMe
BbIOOpKM >10 000 HabmoAeHut 11e/1eco00pa3HO UCMO0/IB30BaTh TUCTOIPAMMY C aBTOMAaTHUeCKUM
nozg6opom urcsia 6uHOB (rpaBuio Crepmkeca win OpuamaHa-/psIKOHKCA)

. ITpu mpoBepKe rUmoTe3sl 0 paBeHCTBe AUCIIePCHi BYX BBIOOPOK TereMeTprH Kputepuii ®uitiepa

(F-Tect) npuMeHNM TOJIBKO MPY YCIOBUM HOPMA/IBHOCTU pacripe/iesieHnsl HICXOAHBIX JaHHBIX

. KOBCI)C])I/IL[I/IEHT KoppeJsisiin HI/IpCOHa M103BOJISIeT BBISIBUTH HeJIMHEMHEIE 3aBUCUMOCTHU MeXxny

rapaMeTpaMH «TemriepaTypa JBUTaTess» U «pacxof] TOIUIMBa»

. B MHOXecTBeHHOM perpeccuy yBennuenue Adjusted R? ripu nobaBieHny HOBOTO MTPeAUKTOPA

CBH/IETEIbCTBYET 00 y/y4IlIeHUH KauecTBa MOJIENTH C YUETOM IITpada 3a yC/IoKHEHUe

. [ aHamM3a BIMSHUS KaTeropraibHOTO (haKTOpa «THII MOJIETHOTO PeXKMa» Ha HeTlpepPbIBHBIN

rapaMeTp «TOYHOCTb HaBUTALMK» TIPY TPEX U Oosiee YPOBHSIX (haKTOpa ONTHMAaIeH
opHodakropueiii ANOVA
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