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AHnorauus

paGoueii nporpammel no aucuuminie b1.B.19 «MHXKUHHPUHT JAHHBIX» 15
noAroToBKH fakaaaspor no HanpasJjieHur 09.03.02 «Madopmanuontsbie cu-
CcTeMbl H TEXHOJIOTUI» M0 HanpaBJaeHHOCTH « KoMNiblOTepHbIEe HAYKH H HHTEJT-
JeKTYya bHblil aHaau3 aaHubix (Computer Science & Data Mining)»

Leab ocBoenMsa AMCUMMIMHBI: L[lenb OCBOCHUA AMCUMINIMHLL - (opMUpOBa-
HHE Y CTYAEHTOB HEOOX0ANMOH TeopeTHUuecKo# 0a3bl W TIPAKTHIECKUX HABBIKOB TTO-
FOTOBKH JIAHHBIX JUIs MOJleNied MalluuHHOro 00yueHus. B npouecce oOyueHus pac-
CMAaTPUBAIOTCA OCOOCHHOCTU PadoOThl ¢ JAHHBLIMU B PasIHYHbIX (OpMaTax Ha A3bIKE
Python. [Toapo6HO H3yuaroTcs METOIB OUMCTKH JAHHBIX W COOTBETCTBYIOIIHE OHO-
nvoTteku Ha Python,

MecTo IHCUHILTAHBI B YUeOHOM IUIaHe: NWMCIHIUIMHA BKIIOUEHA B TacTh,
dopMUpyeMy0 yuacTHUKaMu 00pa3z0oBaTelibHbIX OTHOWIEHWH yueOHOro rjaHa no
vanpasiaetuto noarotoBku 09.03.02 «MudopMauuoHHbIe CUCTEMbI U TEXHOJOTHI.

TpeboBanns K pe3yIbTaTaM 0CBOCHHSI TUCIHILUTHHBI. B PE3YIBTATE OCBOE-
HUs JAUCLUUIIMHBL (POPMUPYIOTCS CAEAYIOIKHE KOMNETeHU MU (MHuKaTopsl ): TTKoc-3
(11Ko¢-3.2; [1Koc-3.3); 11Koc-7 (11Koc-7.2; [1Koc-7.3); 11Koc-9 (I11Koc-9.2; [1Koc-
9.3).

Kpartkoe conep:kaHue 1HUCHHIJIMHBI

bubnuotexku ana padoThl ¢ JaHHLIMH B pa3nduHbix gopmarax B Python: daii-
et CSV, JSON, HTML. PaGora ¢ 6azamMu gannreix B Python. Pabota ¢ n3o0paskeHn-
SIMH, BUJIEO W 3BYKOBbIMH (haitnamu, Mopmarsl xpaHeHus: OOJbIIMX JIAHHBIX W padoTa
¢ HuMH: Parquet, Avro. I'pathbl 3HAHUIA.

Co6op maHHBIX W GopMupoBaHWe HAOOPA JAHHBIX I CHCTEM MAITHHHOTO 00Y-
YCHMUA. 3arpyska AaHHbIX M3 UHTCPHET U COLUMUANbHBLIX CceTed. METoabl OUMCTKU U
MOArOTOBKU AaHHBIX. OUMCTKA W MOAroTOBKa AaHHbIX Ha Python. PasMerka naHHBIX.
O0weaocTynHbie NIaThopMbl 451 XpaHeHua aaHHbIX. [Toaxoa Data-Centric Al,

ApXuTeKkTypa UeHTPOB 00pabOTKW JAHHBIX, KIACTEPBI IS TIAPANIETbHBIX H
pacnpenesieHHbIX BbluMclIeHWH. Pabora ¢ JaHHBIMH ¢ HCNoJib30BaHHeM  Spark
DataFrame. Mcrounuku aannbix ana Spark DataFrame. Obpabotka aaunbix B Spark
DataFrame. Ucntommp3osanne SQL B Spark DataFrame.

Ofuwas TPpyA0eMKOCTh JUCUMILIHHBI COCTABJIACT. 3 33UETHBHIE €JMHMILbI
(108 yacoB, B TOM 4yuCIE NPAKTUUCCKOH NOArOTOBKU 4 yaca).

[TpoMexy TOUHBIIT KOHTPOTB: SK3aMeEH.



1. et 0cBOEHAST AUCIHTATIIIHHBI

Ileny OocBOEHMSI JUCUMILUIMHBL - (DOPMHUPOBAHHUE Y CTYJIEHTOB HEOOXOIUMOIi
TCOPETUUCCKON 0a3bl U NPAKTUYCCKMX HABBLIKOB MOATMOTOBKW JaHHbLIX A4 MOACHCH
MailMHHOTro 0o0yueHusi. B npoiiecce obyueHus paccMarpuBaroTesi 0COOEHHOCTH pa-
00TbI ¢ AAHHLIMU B pasnuuHbix hopmatax Ha asvike Python. IloapoOuo usyuwaiotcs
MEeTOIBI OUHCTKH JaHHBIX M COOTBETCTRYIOMINE OnbOImoTekH Ha Python.

2. MecTo AMCIHUILIHHBI B YYe0HOM nponecce

Hucuunnuua «MHKMHUPUHE AAaHHBIX» BKJIIOYEHA B 4acTb, (HOPMUPYEMYIO
VYaCTHAKAMH 00pa30BaTeNbHBIX OTHOIIEHWH ydeOHoro mnana. Jucuwrmauna «UA-
KUHUPHHI JIAHHBIX» peajiu3yercsi B cooTeeTcTBun ¢ Tpedoranusmu O OC BO,
OLIOIT BO u YuebHoro maaHa no HanpaeneHuo 09.03.02 «HMudopmMauuoHHbIe cu-
CTEMBI ¥ TEXHOTIOTHWY.

JincupminHa « MTHAKMHUPUHT J@HHBIX» SIBJISIETCS OCHOBOIOJIArAIISH IS U3Y-
YCHUA cacayrommx aucuunnud: «boaslmme aanubie», «Pa3zpaboTka nporpamMHOro
MPOAYKTa MAamWHHOTO o0yueHma», «Python ama HCKYCCTBEHHOTO WHTENIEKTa»,
«Pa3BeouHbI aHAIM3 AaHHBIXY, « MHOTOMEPHBIE CTATUCTHYECKUE METObI» U JIP.

PaGouas mporpaMma IUCHHNIHHE « MHXKWHUPWHT JAHHBIX» AT WHBAITHAOB M
JIML C OI'PAHHYEHHBIMH BO3MOKHOCTSIMM 3/10POBbS pa3paldarTbiBAETCs MHAMBUIYAllb-
HO C Y4ETOM 0COOeHHOCTEH NCUMXO(U3UUECKOrO Pa3sBUTHA, MHAUBUAYANbLHLIX BO3-
MOYKHOCTEH W COCTOAHWS 3A0POBBA TAKHX 00yUaIOIITHXCA.

3. TlepeueHb NJIAHUPYEMbIX PE3YJbLTATOB 00yUeHMSs M0 JUCIHILIMHE,
COOTHECEHHBbIX € IIAHUPYEMBIMH pe3ybTaTAMHU 0CBOEHHS 00pa30BaTe/ILHOM
MPOTPaMMBbI

H3yueHune AaHHOW y4yeOHOUW JAMCUMIIIMHBI HANPaBJIeHO HA (OPMUPOBAHHE Y
00YYarOIINXCA KOMTIETEHIMH, MPEICTaBICHHBIX B Tabnwe 1.

4. CTpykTypa u conep:raHue THCHHILTHHBI

4.1 PacnipeaeneHse TpyaA0EMKOCTH JHCHUTIIHHBI M0 BUAaM padoT
o cemecrTpam
Obuas Tpya0EMKOCTL AUCIUIIMHBL cocTaender 3 3ad.ea. (108 vacos, B ToM
YHCie MPaKTHUECKOH MOATOTOBKK 4 Haca), WX pacrhpeIerieHne 1o BuaaM padoT ce-
MECTpaM NpejcTapyieHo B Tabauue 2.



TpeboBanns K pe3yibTaTaM 0CBOCHHS YYeOHOH AMCIATLIIHHBI

Tabnuua 1

IATh pa3padoTKy, OT-
nafky u pedakTOPUHT
KO/1a IPOTrPaMMHOIO
obecnieyeHuns, HHTE-
CPaL{I0 MPOTrpaMM-
HbIX MOJYJIeH 1 KOM-
TIOHEHT, B TOM YHCJIe

METOIbI U TIpHEMbI (hopMaTn3a-
UM W aNTOPUTMHU3ALHH  TIO-
CTaBJICHHBIX 3aa4, MCII0JIb30-
BaTb TMPOTPaMMHBIE TPOIYKTHI
Ans rpaduueckoro  oTodpake-
HUsI alrOPUTMOB, TNPHMEHSTh
CTAHJAPTHBIE AITOPUTMBI B CO-

npueMbl (popManu3aALUu U
aNrOPUTMHU3ALUU MTOCTaB-
TIEHHBIX 3a/1a4; MCTIONIb30-
BAThb MPOTPAMMHBIE [TPO-
AYKThI A4 rpaduueckoro
0TOOpaKeHHs aNropuT-

MOB, IPAMEHATE CTaH-

No Kon ConepsxaHne B pesynpraTe H3ydeHusa yueOHOH JUCIMILIHHEBI 00YUIaOIIHECs JOJKHBL
— | xomme- |KoMmeTeHInH (U €¢| MHIUKaTOphl KOMIIETEHITHET
n/m 3HATH YMETh BIIaJICTh
TEHLMH YACTH)

1 IIKoc-3 |CrniocoOHOCTE BHI- 11Koc¢-3.2 ¥YMeTh OCYLIEeCTBIATh QCYIIECTBIIATD 3aLIUTY -
HOJIHSTL PA0OTHI 10 | 3awuTy 0a3bl AaHHBIX, Onepa- Da3bl JaHHBIX, OTIePATHB-
obecnieuenuio PyHk- | TUBHOE pesepBHpOBaHHME 0Oa3bl HOe pe3epBupoBaHme Da3bl
LMOHMpOBaHuA 0a3 JIAHHBIX JTAHHBIX
naHHbix W obecnede- | [IKoc-3-3 Bnazers HaBblKaMu - HaBBIKAMH COIPOBOMKIE-
HHIO HX HHQOPMALH- | CONMPOBOKAEHUST 0a3bl MaHHBIX HusA 0a3bl JAHHBIX B
OHHOI1 0€30MacCHOCTH | B OmepaTMBHOM M odecnedu- OnepaTUBHOM M 00ec-

BAIOLIEM PEIKUMAX NICUUBAIOIIEM PEKUMAX

2. |TIKoc-7 |CnocoOHOCTB HC- [TKoc¢-7.2 YMeTe ucnonb3oBaTh HCMOB30BATE KOMIIOHEH- |-
TMIOJIb30BATh KOMIO- | KOMIIOHEHTBI CHCTEMHBIX IIPO- Thl CHCTEMHBIX I1PO-
HEHTBI CHCTEMHBIX rpaMMHBIX ITPOAYKTOB IJIA pe- TPaMMHBIX TIPOIYKTOB AT
[IPOrpaMMHBIX [1PO- | lieHus npodeccHoHanbHbIX 3a- pelienust npodeccuo-
OYKTOB: KOMIUJISTO- | a4 HAJILHBIX 337144
PBI, 3arPy3UHKH, [IKoc-7.3 Braanere HaBbIKaMH = HABBIKAMHU BBIOOpPA U
cOOpIINKY U CHCTEM- | BBIOOpa ¥ KOH(UIYPUPOBAHHS KOH(UTYPUPOBAHHS
Hbl€ YTUJIMTHI KOMITOHEHTOB CHCTEMHBIX I1PO- KOMIIOHEHTOB CHCTEM-

rpPaMMHBIX ITPOAYKTOB HbIX MTPOrPaMMHBIX MPO-
IYKTOB
3. |IIKoc-9 |Cnocoben ocyuects- | [TKoc-9.2 Ymerb ucnons3oBaTh MCMOJb30BATh METOBI U |-




No Kon Conepxanue B pesynbraTe nsyueHus yuedHOH AUCIMMIIMHEBI 00YHaIOIMECs AOJKHBbI
— | xoMme- |koMmereHInH (unu e¢| HHIHKATOPEI KOMICTEHIIHI
n/n 3HATh YMETh BIIAJETh
TeHLIHH JaCTH)
B3aMMOIEHCTBYIOIINX | OTBETCTBYIOIIUX obnacTsx; IapTHHIE AITOPUTMBI B

C BHeLlHel cpenoi,
cpeacTBaMu BbIOpaH-
HBIX SI3bIKOB TIPO-
rpaMMHPOBAHHsI

NpUMEHATD BbIGpHHHb]e A3bIKH
MPOrpaMMHUPOBAHUA AN HAIH-
CaHHMS TNPOrpaMMHOrO  KOAa,
UCIMOJb30BATh BBIOPAHHYO
cpeny TIPOrPaMMHPOBAHMA;
OPUMEHATD  HHCTPYMEHTapHil
U CO30AHUA U aKTyaJlH3auuu
HCXOOHBIX TEKCTOB IPOrpaMm,
BbIABJIATDH oIHOKH B nopo-
rPaMMHOM KOJIe, HHTEpPIPETU-
poBath coolmenuss 0O omud-
Kax, MPeAyIpeskaeHUs, 3ariuch
TEXHOJIOTHYCCKHX KYpHAIOB,
NPpHUMEHATE METOObI 1 NPHEMbI
OTJKH MPOrpaMMHOIO Koaa

COOTBETCTBYIOLIMX 0DMna-
CTHX, PUMEHATD BbI-
OpaHHbBIE SI3BIKK MPO-
rpaMMHPOBAHHS /15
HAIMCAHUS TIPOTPAMMHO-
IO K074, HCIIONB30BATh
BeIOpaHHYIO cpedy npo-
CPAMMHPOBAHMS, [IPHMe-
HSITh UHCTPYMEHTApUii
AJISL CO3/IaHUST U aKTyan-
3aLIUH UCXOIHBIX TEKCTOB
TIPOTPaMM; BBIABIISITH
OLKMOKK B NPOrpaMMHOM
KOJ€, HHTePIPEeTHPOBATE
coodueHus 0d ommuodKax,
TPEayTPesKICHHUs], 3aHCH
TEXHOJNIOTHYECKUX JKYPHA-
JIOB; MPUMEHSITH METOIbI
U [IPHEeMbI OTJIAKH MPO-
IPAMMHOIO KOZ2

IIKoc¢-9.3 Bnaners HaBbIKAMH
cocTaByieHHs  (POpMaTU30BaH-
HBIX OMNHCAHWUH pELIEHHH Io-
CTaBJIEHHBIX 3a7Ja4 B COOTBET-
CTBUM C TpeOOBaHUSIMH TEXHU-
4eCKOro 3ajaHusi, paszpaboTku
anrOpUTMOB pELICHHS IMOCTaB-
JICHHBIX 3a7a4 B COOTBCTCTBHHU
¢ TpebOBaHUAMHU TEXHHUYECKOTO
3a7aHHMS] MIIM APYTUX TPHHATHIX

HaBbIKAMH COCTABJICHHUA
(popMaTH30BAHHBIX

OIIMCAHMM pPeLIeHUH To-
CTaBJIEHHBIX 337124 B CO-
orseTcTBUH ¢ TpeboBa-

HUSIMH ~ TEXHHYECKOro
3amaHus;  pa3paboTKH
aJrOpUTMOB  PEIICHHSA

MOCTABJIEHHBIX 3a1a4 B
COOTBETCTBHU C Tpebo-




n/m

Kon
KOMIIe-
TEHLIHH

Conepxanue
KOMIICTCHITHH (1ITH €&
YaCTH)

HHIUKaTOpEl KOMICTCHITHIA

B pesynbraTe nsyueHus yuedHOH AUCIMMIIMHEBI 00YHaIOIMECs AOJKHBbI

3HATh

YMETh

BIagcTh

B OPraHM3aLUHd HOPMATHBHBIX
OOKYMEHTOB, CO3JaHusl [Po-
IrPpaMMHOTO KO#a B COOTBET-
CTBHH C TEXHHYECKHM 3a7aHH-
eM (roToBeIMH cnenuduxanus-
MH); ONTHUMH3AIHH TIPOTPaMM-
HOIC KOIa ¢ HCIIONb30BaAHHEM
CreyHalu3UpPOBaHHbIX npo-
rpaMMHBIX CPEICTB; aHalii3a U
MPOBEPKH  MCXOJHOIO  Mpo-
rPaMMHOTO KOJa, OTIaAK! Mpo-
rpaMMHOTO KOJa Ha YpOBHE
MPOrpaMMHBIX ~ MOIyJEH H
MEXKMOIYJbHBIX  B3aUMOJeH-
CTBUH M B3aUMOJEHCTBUI C
OKPYKEHHEM

BAHHAMH TEXHHYCCKOTO
3a0aHUA MM JPYTUX
NPUHATBIX B OpraHu3a-
LMH HOPMAaTHUBHBIX JI0-
KYMEHTOB; CO3/TaHHS
MPOrpaMMHOTO KOZa B
COOTBCTCTBHH C TCXHH-
4eckuM 3ananuem (ro-
TOBBIMH  crielupHKaLH-
SIMH);, ONTHMHU3ALHH
MPOrpaMMHOIO Koaa ¢
HCIOJIb30BAHUEM  CIle-
LHATH3HPOBAHHBIX TIPO-
IrPaMMHBIX CPEelCTB,
aHajiuM3a W MPOBEPKH
HCXOAHOIO  MpOrpaMm-
HOTO KOJa, OTIaiKH
MPOrpaMMHOIO KOJa Ha
YPOBHE  MPOrpaMMHbIX
MOAYJIEH U MEXKMO-
IYJIBHBIX B3aUMOJIEi-
CTBUIA U B3auMOjeii-
CTBMH C OKPY)KEHHUEM




Tabmmma 2

Pacnpeﬂeﬂeﬂue prHOéMKOCTH AHCHHUILINHEI 110 BHIAM paﬁor o ceMeCcTpam

TpynoémMKocTh
" B 1.4. no
Bua yuebnoii padorni ;::,ﬁ;* CeMeCH M
Ne 6
O0was Tpyg0EMKOCTL TUCLHIUIMHBI 110 Y4eOHOMY [11aHy 108/4 108/4
1. KonrakTnan padora: 52.4/4 52.4/4
AyautopHas pabora 52,4/4 52,4/4
nparmuyecikue sansimust (I13) 34/4 34/4
Hexyun (/) 16 16
Koncyavmauiis neped 3K3aMeHOM 2 2
KOHMAKmuas padoma na npomescymounom koumposne (KPA) 0.4 0.4
2. CamoctosTenbHas pabora (CPC) 55,6 55,6
CAMOCIOSMENBIOE UZVYECHIUEC PAZOCT08, CAMONOOZOMOBKA (MPOpadomxda u
nOBMIOpERlie REKHUONHOZ0 MAMEPUGNA U MaIEpUaa VUeOnuUKos u yueonvix 31 31
HOCOOUT, HOO2OMOBKA K AADOPAMOPHBIM U IPAKMUYECKUM 3ANAMUAM, KO-
AOKGUYMAM U M.0).)
[loozomoera k 9K30MeHY 24,6 24,6
By npomMekyTOUHOro KOHTPOJIS: JK3aMeH
4.2 CoaepxaHnue TUCHHTLIHHBI
Tabnuna 3
TemaTuyeckuil nJIaH y4yeOHOH AUCHHUILIHHBI
AyauropHas padora Bueayauro
HanMeHOBaHHE Pa3le/ioB H TeM pHas
. Bcero
MHCIUITHH (YKPYTTHEHHO) padora CP
J m3/* IKP
Pasaen 1. PaBora ¢ sauusimMu B Python 40/2 6 14/2 20
e T I
Paszen 3. TapaaneasHas U pacpeACICHHAs
06p§16011<a ,I[E:)HHBIX PP 2712 4 8/2 15
KonacyasTanns nepeq 3K3aMeHOM 2 Z
KonTakTHas paboTa Ha MPOMEKYTOYHOM
0,4
koHTpose (KPA) 0.4
Hroro no aucuumanne 108/4 16 34/4 2.4 55,6

Paszgen 1. Pabdora ¢ nanusiMu B Python

butmmoTekn ma paboTel ¢ JaHHBIMH B pa3THIHBIX hopMarax B Python: daii-
et CSV, JSON, HTML. Pabora ¢ 6a3zamu nannsix B Python. PaGora ¢ n3o0paxkeHu-
AMH, BUAEO U 3BYKOBBbIMU (haiinamu. @opMartsl XxpaHeHUs OONbILIMX JAHHBIX W padoTa

¢ aumu: Parquet, Avro. ['padbl 3HaHWH.

Pa3zpen 2. IloaAroToBKa JAaHHBIX /I8 CHCTEM MAIIMHHOIO oﬁyqeﬂuﬂ



YeHHUS. 3arpy3Ka JIaHHBIX W3 HHTEPHET M COIMAJIbHBIX CeTeH. METO/Ibl OUHCTKH K

COop maHHBIX W hopMHEpOBaHKE HaOOpa JAHHBIX T CHCTEM MAaITHHHOTO 00Y-

[MoAroTOBKH AaHHBIX. OuucTKa U IIOArOTOBKA JAaHHLIX Ha P ythOIl. PasmeTka gaHHbIX.

Odmenocrynusie muaropmel aiist xpanenus aanubix, [Toaxon Data-Centric Al

DataFrame. Mcnoms3zoaane SQL B Spark DataFrame.

Paszgen 3. IlapanneasHasi u pacnpeaesieHHasi 00padoTKa JaHHBIX
ApXHUTEKTypa IEHTPOB 00pabOTKH JaHHBIX, KIACTEPHI A1 NTApalJIETbHBIX U
pacnpenesieHHbIX BhIUMCIeHni. PadoTa ¢ naHHbIMH ¢ HCITIOJIb30BaHHeM Spark
DatakFrame. Mctounuxu nanubix ana Spark Datakrame. O6pabdotka qannbix B Spark

4.3 llpakTHuecKkue 3aHATUSA

[MTKoc-7.3

Tabnuna 4
Coaepkanve NpaKTHYECKHX 3aAHATHII 1 KOHTPOJbHbIC MEPONPHUATHSA
Bup
No Ne 1 Ha3BAHHE PAKTHYECKHX LTSGR L
Ne paspena .. KOMIIETEHIHH ro BO
n/n 3aHSTHI
(MHIHKATOPBLI) | MEpPONMpPHAT | 4ACOB
HHA
1 Pazaen 1. Pabora c [pakruyeckas padora Ne 1. bubauo- ITKoc-3.2
aanHbiMH B Python TEKH 4715 paboTsl ¢ AaHHBIMH B Python: [TKoc-3.3
numpy, pandas. [1Koc-7.2 3awura pado- 1
[1Koc-7.3 ThbI
[1Koc-9.2
[1Koc-9.3
ITpakrmdeckas pabora Ne 2. Padota ¢ ITKoc-3.2
TEKCTOBBIMH (haiinaMu pasHeIx dopma- ITKoc-3.3
toB B Python: CSV, JSON, HTML. ITKoc-7.2 3ammTa pado- 4
ITKoc-7.3 THI
TMKoc-9.2
TMKoc¢-9.3
[Tpakrryeckas padora Ne 3. Padora ¢ [MKoc-3.2
Oasamu sanHbIX B Pyvthon. [MTKoc-3.3
[MKoc-7.2 3ammTa pado- 6
[TKoc-7.3 ThI
[MTKoc-9.2
[TKoc¢-9.3
2 Pazaexn 2. Tlogroroe- | Ipakruyeckas pabora Ne 4. Pabora ¢ [TKoc-3.2
KA JAHHBIX A5 CH- (haiinaMu 1 xpaHeHHs 60abIIx [TKoc-3.3
CTEM MALHHHOIO aauHbix B Python. [TKoc-7.2 3ammra pabo- 6
oDyUeHH [1Koc-7.3 ThI
[1Koc-9.2
TTKoc-9.3
[Mpakruueckas padota Ne 5, Cozpanue TMKoc-3.2
COOCTBCHHBIX HAOOPOB JAHHBIX B TMKoc-3.3
Python. QuuCTKa W MOATOTORKA JAH- TMKoc-7.2 3amura pado- 6
HBIX, TMKoc-7.3 ThbI
TMKoc-9.2
TMKoc¢-9.3
3 Pazaen 3. INapan- [Tpakruucckas pabora Ne 6. Pabora ¢ [TKoc-3.2
aeabHAs B pacnpene- | aaHHbiMu B Apache Spark. [MKoc-3.3
acHHAS 00paboTra [TKoc-7.2 3ammra pado- 1
JAHHBIX [1Koc-7.3 Thl
[1Koc-9.2
[1Koc-9.3
[Mpakruueckas padora No 7. HMcnoms- TTKoc-3.2
sosande SQL B Apache Spark. TTKoc-3.3 3ammura pabo- 4
[TKoc-7.2 ThBI




Bug
Ne Ne u HA3BAHHE NPAKRTHYECKHX o eyl PsusEpuEo R O
Ne paspena .. KOMIIETEHIHH ro BO
n/m 3aHATHI
(MHAHKATOpPBI) | MEpONpPHAT | 4acoB
usi
IT1Koc-9.2
11Koc-9.3
Tabmmma 5
Hepeqeﬂb BOIIPOCOB AJIfd CAMOCTOSATE/IbHOI0 H3Yy4CHHUA THCHHILIHHBI
No Ilepeyens pacemMaTpHBAEMBIX BONIPOCOB 115
Ne pazgesnia H TeMbl P P P P &
n/n CAMOCTOATC/BHOIQ0 H3VUCHHSH
1. Pazaen 1. PaGora ¢ sanubivu 8 | bubnuotexu st paboTsl ¢ JaHHBIME B pasinuyHeix Qopmarax s Python: daii-
Python asr C8V, JSON, HTML. ®opmartsl xpaHcHus OoNbIIAX JaHHBIX H pabora ¢

mumu: Parquet. Avro. [1Koc-3 (I1Koc-3.2: 11Koc-3.3); I1Koc-7 (I1Koc-7.2;
[TKoc-7.3): TTKoc-9 (ITKoc-9.2; TTKoc-9.3).

2 Paszaex 2. TlogroToBra garHbx | Pasmerka mawex. OOmenocTymHbe WIAT(OPMBI AT XPAHEHHS IAHHBIX.
UL CHCTEM MAIMHHHOTO 00Y- IMoaxox Data-Centric AL ITKoc-3 (ITKoc-3.2; TTKoc-3.3); I[TKoc-7 (ITKoc-7.2;
UEHHA [TKoc-7.3): TTKoc-9 (ITKoc-9.2; TTKoc-9.3).

3 Paznaen 3. TapaxicasHas u DKOCHCTEMA A4 PACTIPSACACHHONO XpaHeHHs 1 00paboTKU 0OMBLIIHX 00bEe-
pacnpeagacHHas 0dpadoTKa moB AauHbix; Apache Hadoop. HDFS, Pacnpeacacuuas o0paboTia JaHHBIX B
JAHHBIX Apache Spark., Apxutextypa Apache Spark: Resilient Distributed Dataset

(RDD), aciictus Tpancgopmanuu, [MKoc-3 (IMKoc-3.2; T1Koc¢-3.3); IMKoc-7
(I1Koc-7.2; T1Koc-7.3): [1Koc-9 (I1Koc-9.2; [1Koc-9.3).

5. Oopa3oBare/ibHbIE TEXHOJIOTHU

Tabnuua 6
ITpumeHeHHe AKTHBHBIX U HHTEPAKTHBHBIX 00PAa30BaTE/JIbHbIX T€XHO0JIOTHid
Ne HaumeHoBaAHHE HCIIOJIb3YeMbIX AKTHBHBIX H HH-
Tema u dopma 3anaTus <
n/n TePAKTHBHBIX 00Pa30BaATEIbHBIX TEXHOJIOTHIA
1 Pazaen 1. Pabora ¢ saHsasivu B Pvthon | J1 Jlekums ¢ omumOKaMu
2 Pazaexn 2. ToaroToBka JAaHHBIX 4714 I Jlexuns ¢ OIHOKAMH
CHCTEM MATIHHHOTO O0VUCHHS
3 Pazacna 3. MapanneneHas v pacnpeac- | JI Jexuus ¢ ommdraMu
JcHHAs 00padoTKa JAHHBIX
6. Texymmii KOHTPOJIL YCIIEBAEMOCTH U MPOMEKYTOUHASA ATTECTALMS 110
HTOraM OCBOCHHSA JHCUHHIIJIHHDBI
6.1. Tunosbie KOHTPOJIBHBIC 3aJaHUA WIH HHbBIC MATCPHAJIbI, HBOﬁXOJ]HMbIE
AJISl OLICHKH 3HAHHI, YMEHHI 1 HABBIKOB H (HJIH) OMBITA ACSITEIbHOCTH
IIpumepHbIe BONPOCHI K IK3AMEHY
1. bubnuoreka pandas B Python.
2. Pabora ¢ gauaeiMu B opmate CSV B Python.
3. Pabora ¢ nannbimu B popmare JSON B Python.
4. Pabora ¢ gannbivu B popmare HTML B Python.
5. Pabora c uzoOpaxenusimu B Python.
6. Paborta ¢ Buneo B Python.
7. Pabora ¢ ayauo B Python.



8. Pabota ¢ Parquet B Python.

9. Pabora ¢ rpadamu 3HaHui B Python.

10. DTanbl 1 HHCTPYMCHTEHI CO37aHNA HAOOPOB JAHHBIX AN MALTHHHOTO O0YUCHHS.

1. 3arpy3ka panneix ¢ Web-caiitos.

12. 3arpy3ka AaHHBIX U3 COUMANIBHBIX CETEH.

13. MeToab! M MHCTPYMEHTHI NOATOTOBKH AAHHBIX.

14. MeToabl M MHCTPYMEHTBI OYNUCTKH AaHHBIX.

15. PasMeTKa JaHHEBIX.

16. O0uenOCTYMHEBIC TIATHOPMEI IJIs1 XPAHCHUS JaHHBIX.

17. ApxurekTypa ueHTpos 00padoTkHn AaHHbIX.

18. Knacrepn! 11 napaiesibHbIX W paclipeneneHHbIX BbIMHCIeHH.

19. DkocHcTeMa 1A pacmpeneIeHHoro xpaHeHua u o0pabotku 0onblIMX 0OBEMOB AaHHBIX;
Apache Hadoop.

20. PacnipenencHuas daiinosast cuctema HDES.

21. PacnpenencHuas oOpadoTka naHHBIX B Apache Spark.

22 Pabota ¢ naHHBIMU ¢ Wcioab3oBaHieM Apache Spark DataFrame.

23 Herounuku pannbix nia Apache Spark DataFrame.

24, ObpadoTka naHHbix B Apache Spark DataFrame.

25. Ucnonb3oBaHue SQIL. B Apache Spark DataFrame.

Ilpumep npakTuyeckux padot

ITpakTuueckas padora Ne 1. budimorexku aas paGorsl ¢ nanHeimu B Python:
numpy, pandas.

Hean: 0CBOCHUE METOIUKHM 3arpy3Ku JaHHbIX B cpeay pa3paboTku.

TpedyeTces: 3arpy3uTh TabMHITy JaHHBIX B hopMare Excel n3 mexomroro daiina pas-
HbIMH CTIOcO0aMHM, OLIGHHTh BApHAIMIO MOKA3aTeNeH, MYTeM PacueTa COBETYHOIIHX
KOI(PULUUCHTOB, MOCTPOUTL UHTCPBATILHLIC PAAbLL pAaCOpeaACACHMS.

IpakTnueckas padora Ne 2. Padora ¢ TekcTroBbiMU (pailiamu pa3HbIX dopma-
ToB B Python: CSV, JSON, HTML.

He/b: 0CBOCHUE BAPHAHTOB 00PabOTKH TCKCTOBLIX (paitlnos.

TpedyeTcsi: 3arpy3uTh B cpeay pa3paboTKH JaHHBIE W3 UCXOAHOTO (haiima B pasiid-
HeiX opmartax: CSV, JSON, HTML, oneHuThs BapHaik nokasareiei, nyremM pac-
YETA COBETYIOWMX KOI(DDUUMEHTOB, MOCTPOMTL MHTCPBAALHLIC PAAbl pacnpeacic-
HHSA.

INpakTiueckas padora Ne 3. Pabdora ¢ 6a3amu ganabix B Python.
Llenn: ocroerne ocHOB PadoTH ¢ OazamMu JaHHBIX B Python.
Tpebyerca: co3yiars 0a3y JIAHHBIX, BHECTH B HEE UCXO/IHBIE JIAHHBIE,

IpakTuueckasa padora Ne 4, Pabora ¢ ¢aiiiamu 119 xpaneHus: 60/1bIUUX AaH-
HbIX B Python.

Llenb: ocBOSHHWE IPHHIIATIOB 3arpy3KK W aHan3a OONbITHX JTaHHBIX.

Tpedyerca: olieHUTH (aiin ¢ UICXOAHBIMU JAaHHBIMH, MO00paTh Crnocod 3arpy3Ku B
cpeay pa3paboTKU, OUEHUTh CKOPOCTb U KAueCTBO 3arpy3ku (paiina pasHbIMU Cnoco-



BaMM, TIPOBECTH TOUSUHYIO W WHTEPBANBHYIO OIEHKY TeHepaTbHOM cpelHel Mo BHI-
OOpKe W3 UCXOJIHBIX JIAHHBIX,

IpakTuueckaa padora Ne S5, Co3zaanue coO0cTBeHHbIX HAOOPOB AAHHBIX B
Python. OuncTka 1 moaAroTOBKa JAHHBIX.

Llenb: ocBOCHHE KPUTEPHER KaueCcTBa HAOOPOB JAaHHBIX W CMOCOOOB WX MOATOTOBKH.
Tpebyercsi: cOCTaBUTL COOCTBEHHbBIH HAOOP MAHHBIX, UCMOJIB3YS PAIMUYHbBIE OTKPbI-
Thl¢ UCTOUHMKM AaHHbIX (caiiT Pocctata, EMUCC u ap), NpoBeCTU OMUCTKY AAHHBIX
(yoannTts xy0avpoBaHms, Pe3K0 BELAETSIOUINECS 3HAUSHHS, TTYCTHIE CTPOKH H CTOIO-

bl U TJL.)

INpakTHueckas padora Ne 6. Padora ¢ nanneimMu B Apache Spark.

Llenn: ocroerne HaBsIKOB padboTel ¢ Apache Spark.

Tpebdyercs: 3arpy3uTh cpeay, c03/aTb 0a3y JaHHbIX, BHECTH B Hee HH(OPMALHIO.

ITpakTuueckas padora Ne 7. Hcnoabssosanue SQL B Apache Spark.

Henb: oceoeHne HaBbikOB HenonbzoBanus SQL B Apache Spark.

TpedyeTcsi: 3arpy3nuTh 0a3y JaHHBIX, MPONMUCATh KOA A4 BBITIONHEHWS 3aMPOCOB I
H3BJICHCHHA KOHKPCTHBIX JAHHBIX,

Bonpocs! K 3amure NpaKTHYECKHX padoT

Pa3zaen 1. PaGora ¢ aanubimu B Python
Bubauorexa pandas g Python.

Pabora ¢ panneivu B popmare CSV s Python.
Pabora ¢ fannsiMu B popmate JSON B Python.
Pabota ¢ nanseiMu B popmate HTML B Python.
Pabota ¢ uzobpaskeHnamu B Python.

Patota ¢ Buaeo B Python.

Pabora c ayano 8 Python.

Pabora c Parquet 8 Python.

9. Pabota ¢ rpadamu 3HaHMI B Python,

10. DTanbl 1 HHCTPYMEHTB! CO3AaHHA HADOPOB JAHHBIX ANl MALUHHHOTO OOY4EeHUS.
1. 3arpy3ka panneix ¢ Web-caiitos.

Pazgen 2. [MoaroToBka JaHHBIX IJIs1 CHCTEM MALDWHHOTO 00YYEeHHS
MeToabl M MHCTPYMEHTHI NOATOTOBKH A3HHBIX.

MGTOI[I:I H HHCTPYMCHTEI OHHCTKH HJaHHBIX.

PasMeTka naHHEIX.

Obuwenocrynuole naarGoOpPMbl 1 XPaHEHHs TAHHDLIX.

ApXUTEKTYpa LeHTpoB 00padOTKH LaHHBIX.

KJ'laCTepbl AN NapajnebHbIX U pacnpeaenCHHBIX BbIUMCJIEHHIA,

Pame.n 3. IMapaanennHas U pacnpeneieHHAsi 06pPatoTKa JAHHBIX

DKOCHCTeMa U PACIPEOeNCHHOTO XpaHEeHHs W o0padoTky Gonbiinx 00BCMOB NaHHBIX:
Apache Hadoop.

Pacnpenenennas daiinosas cucrema HDFS.

Pacnpenenennas obpadoTka naHHbix B Apache Spark.

Pabora ¢ fanHeiMu ¢ ucnone3zoBaHuem Apache Spark DataFrame.

Hctounuku naraex aus Apache Spark Datalrame.

O0paboTtka mauubix B Apache Spark Datalrame,

Hcnonw3osanne SQL B Apache Spark DataFrame.
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60.2. Onucanue nokasarenei M KPpUTEPUEB KOHTPOJIH YCNEBAEMOCTH,
OTIHCAHHE ITKAJ OLCHABAHHS
Tekymmii KOHTPOJIb 3HAHWKH, YMEHWH M HABBIKOB MPOBOJUTCS B (popmMe 3aimT
MHAMBUAYANBHbIX 3a1a4, BbIOOAHAEMbIX KaXKAbIM CTYACHTOM HA NPAKTHYECKUX 3a-
HATAAX. JINKBAIAUNS CTYAEHTAMH TEKYIINX 3a00IKEHHOCTEH MPOU3BOIUTCA TAK/KE B
chopme BBIMOJIIHEHUS WHAWBWAYAJIbHOW 33a/1auM 110 COOTBETCTRYIONIEH T€Me U /1ajib-
HCHIICH ¢¢ 3aluThl MPenojapaTeo Kadeaphl.

MakcuManbHaA OlLleHKA 3a BHITIOTHEHHE KaxaAoW padoTel coctaeader 10 Gannos.
3a/iepKKa BHINOJIHEHHS WHAMBH/IYAJILHOTO NMPAaKTHYECKOrO 33/IaHHsl HA OJIHY HEJENH0
wtpadgyerea oauum GannoM. Kpurepuu oLeHKM BbIMOAHEHHBLIX padOT OpPUBCACHDLI B
Tadnwne:

Ounenka Kpurepnn oueHnBaHus
OLIEHKY «OTAHMHO» 3aCYKMBAET CTYAEHT, BLIMOMHMBLIMIA MpakTHYe-
«10» CKYHO padOTy MOJHOCTHI, B paboTe KOPPEKTHO MPUMEHEHBI CTATHCTH-
(OTIUYHO) YECKHE METOIBL, HECT OIMHOOK B pPacueTax, CICIaHbl IYOOKHE BHIBOJEL.

CTyzeHT man moHBIC OTBETH HA BCE 3aJaHHBIE BOIIPOCH! IO padoTe.
Henocrarkos no odopmieniio paborel He HMEeTCs .
OLICHKY <«XOPOLIO» 3aCIYKHBACT CTYICHT, BBITIONHIBIINE MPaKTHYIC-
«8-9» CKYI0 paboTy NOJIHOCTBIO, UMEIOTCH HEAOQUETbl B NPUMEHEHHH CTaTH-
(xopowo) CTHYECKHX METOIOB, NPOBEIEHHOM aHAIH3€ U TIOJYYEHHbIX BBIBOJAX.
CTyneHT nan BepHbIE OTBETHI HA BCE 3a/laHHbe BONPOCHI MO padoTe.
Henocratkos no oopMaenno padoThl He HMEETCS,
OLIEHKY «YA0BJ/JETBOPHTENbLHO» 3aCNYKUBAET CTYNEHT, BRIMONHUBIIUI
«6-7» (yIOBIIG- | IPAKTHYCCKYIO PadoTy MOMHOCTEIO, HO HMCKOTCS CYIIECTBEHHEIE HEMO-
TBOPUTEIILHO) YeTH B IPHMCHCHHHN OTACNBHBIX CTATUCTHUCCKIX METOOB H IOJTYUCH-
HBIX BBIBOZaX. CTyICHT JaJ BepPHEIC OTBCTEI HE Ha BCE Bompockl [lo
odopmiiennio padoTbl MMEIOTCH HEAOCTATKH.
OLIEHKY «HEYAOBJCTBOPHTENLHO» 3ACJIYKHBAET CTYIEHT, BbIMOJHUB-
«1-5» (Heyzosiae- | M npakTHUecky) padoOTy He MO CBOEMY BapUaHTY MU ¢ rpydeiiiiu-
TROPHTEBHO) MH HApPVILEHUSIMH TPHMEHEHHS METOAOB M MOCISAOBATENBHOCTH aHA-
JH3a.

MrtoroBass omeHKa YUWTBIBAET PE3yIIbTATBI PEHTHHTOBOH CHCTEMBI KOHTPOIS
3HaHui (Bknaa 50%), pesyabrathl 3k3ameHa (Bknaj 50%). bamnbi, 3apaboTaHHbie
CTYACHTAMHU 34 BBLIMOJIHCHUC JCKUUHA ¢ OLUMOKAMU, MOTYT ACMOJHMUTEABHO YUYMThI-
BaTbCA B PeHTHHTe. KpUTepHUH BEICTABIIEHHS OIEHOK TI0 CHCTEME:

0-49 % OoT MAaKCMMaJILHOIO KOJIMUeCTBA 0a/IJIOB — «HEYAOBJIETBOPUTE/ILHOY,

50-69 % — «yAOBACTBOPUTECABHOY

70-84 % — «xopouioy;

cBbiLle 85% — «OTAUUHOY,

7. YuebHo-MeTo1MuecK0e H HHPOPMALIMOHHOE 00ecriedeH e TUCIHILTHHDbI
7.10cHoBHAY JIHTEpPATYpPA

. AHanwu3z naHHbIX ; yueOHuk s By30B / B. C. Mxwurtapsas [u 1p.] ; noa penak-
uumed  B. C. Mxurtapana. — Mocksa: MHM3pareasctBo IOpaiit, 2022, —



490 ¢c. — (Beicmee obpazosanmne). — [SBN 978-5-534-00616-2. — Texcer :
aekTpoHubi  // OOpasoBarensHas mnatdgopma  HOpaiit  [calit]. —
URL: https://urait.ru/bcode/489100 (nata odpawenuna: 24.09.2022).

2. Mapkun, A. B. TlporpamMmuporanue Ha SQL B 2 u. Yacts 1 : yueOHUK 1 npak-
TUKYM And By30B / A. B. Mapkuu. — 2-¢ u3a., nepepad. u aon. — Mocksa :
M3matensctBo  HOpaitr, 2022. — 403 c¢. — (Bwicmee obpaszoBanne). —
ISBN 978-5-534-12256-5. — Tekcrt : anekrtpoHHwii // OOpazoBatenbHas
mnardopma [OpaiiT [caliTt]. — URL: https://urait.ru/bcode/491238 (aara o6-
pamenns: 24.09.2022).

3. Mapkun, A. B. TlporpamMmuporanue Ha SQL B 2 u. Yacts 2 : yueOHUK W Mpak-
TUKYM Ang By30B/ A. B. Mapxun. — 2-¢ u3a., ucnp. u aon. — Mocksa ; H3-
gatenscTBO KOpaiit, 2022. — 340 ¢. — (Boicmee obpazoeanne). — [SBN 978-
5-534-12258-9. — Tekcrt . 3nektponHbiid // OGpazosarenbHas 1atdopma
IOpaiit [caiit]. — URL: https://urait.ru/bcode/490104 (naTta oOpawcHus:
24.09.2022).

4. Uepnsies, C. A, OcHoBbl nporpammupoBanus Ha Python : yueGHoe nocodue
ans By3oB/ C. A. UepuwsimreB. — Mocksa : MzmarenscTBo Kpaitr, 2022, —
286 ¢. — (Bericiiee oOpaszosanue). — [ISBN 978-5-534-14350-8. Teker
anekTpodHblii  // OOpaszopatenbHas nnatdopma IOpadt  [cadit]. —
URL: https://urait.ru/bcode/496893 (aara obpamenna: 24.09.2022).

7.2 lonoJHUTEILHAS JIUTEPaTYpPa

1. beccmeptHhiii, M. A, UHTennekTyanbHbie CHCTEMBI . YUYEOHHK W NPAKTHKYM
ana ByzoB/ WM. A. beccmeptubii, A.b. Hyrymanorpa, A. B.Ilnatonos. —
Mockea : Hzmatensctso Opaiit, 2022. — 243 ¢. — (Brpicmee oOpazoBa-
Hue). — ISBN 978-5-534-01042-8. — Texcr : anekTpoHHbii // OdpazoBarenb-
Has tutatopma Kpaiit [cafit|. — URL: https://urait.ru/bcode/490020 (aara
obpawenus: 27.12.2022).

2. Boponos, M. B. CHcTeMBl HCKYCCTBEHHOTO MHTENJEKTA .| YY€OHHK H MPaKTH-
kym Jas By3os/ M. B. Boponos, B. M. TTumenos, . A. HeGaes. — Mocksa :

Wspatrenberso  [Opaiit, 2022, — 256 c¢. — (Bobicuee oOpazopanue). —
ISBN 978-5-534-14916-6. — Texcrt : smexTponHbIit // ObpasoBarensHad ToIaT-
dopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/485440 (nara obpanieHus:
27.12.2022).

3. Hecrepos, C. A. ba3br ganHBIX : yueOHWK W TIPAKTHKYM IS CpeIHETo mpodec-
cuoHanbHoro oopaszosanus/ C. A Hecrepos. — Mockra: Hzaarenscrso
1Opaiit, 2022. — 230 ¢. — (IlpodeccuonansHoe obpaszosanue). — ISBN 978-
5-534-11629-8. — Tekcr : snexrpoHHbit // (OOpazoBatenbHas miaThopMa
Opaiitr  [caiit]. — URL: https://urait. rw/bcode/495981 (nara oOpaienus:
24.09.2022).

8. Ilepeuenn pecypcoB HHPOPMAIIHOHHO-TEIEKOMMYHHKAILIHOHHOI CeTH
«HuTepueT», HE00X0AUMBbIX 118 0CBOEHUS AUCUHILTHHBI

1. Azeik nporpamMupoBanna Python. URL: https://www.python.org/(oTkpeITeIti 10-
cTYN)



Lh o Lo b

KPBITBIA 10CTYII)

. Amaxonma. URL: https://www.anaconda.com/distribution/(oTKpBITEIi DOCTYTI)

. SQL Online IDE: https://sqliteonline.com/(oTKpbITHIH 10CTYTT)

. Oduuuanbuniii caiit Poccrara. URL: http://www.gks.ru/ (OTKpbITBIH 10ocTym)

. Odpuupmansusiid caiit LentpansHoro banka Poccuu. URL: hitp://www.cbr.ru (or-

9. IlepeueHs MPOrpaMMHOro odecrneueHus:

Tabnuua 9
IlepeueHb nporpaMmMHOro odecreyeHus
HanmeHoBaHHe I'o
Ne . HaumeHoBaHHE Tun o
pasaeaa yuyeOHOH ABTOp paspa-
n/n NporpaMMbl | MPOrpaMMBbI
JHCHHILIHHBI 00TKH
1 |Pa3gen 1. Pabora ¢ saunemvu B Python
Pasmen 2. TIoATOTOBKA AAHHBIX IS CHCTEM Anaconda, Anaconda
2 5 &y MS Office T— : 2019,
MAITHHHOTO 00VIeHHA pacuétHan Enterprise.
: 2016
3 Pasnen 3. MapanncabHas U pacipeIcacHHast Microsoli
- 00paboTKa JAHHBIX

10. Omcanne MaTepHaJIbHO-TEXHHYCCKOH 0a3bl, HEOOX0TUMOIT 151
OCylIecTBJIEHUs] 00Pa30BaTEIbHOIO MPOLIECCA M0 JUCLUILIHHE

Tabmuna 10

Crenennsi 00 00eceUeHHOCTH CTICHHATH3UPOBAHHBIMHI Ay AUTOPHSIMH,
KabuHeTamu, JadoparopusiMu

HanmeHoBaHHE cIeNHAJbLHBIX IOMeIIe-
HHH 1 NOMeIeHHH 1JIf CAMOCTOATEIb-
HOH padorsbl (Ne yuedHoro kopmyca, Ne

AYAMTOPHH)

OCHRIIICHHOCTB CHenHAJbLHbIX IOMeIeHHd H mo-

MeleHHH 1JI51 CAMOCTOSTe/IbHOH PadoThl

1

2

YuebHas ayoumopua o9 NPoeeoeHIs 3AHAMUL AeK-
HUOHHO20 Muna, vyebHas ayoumopus ois spyhno-
GRIX H# UHOUBUAVATILHBIX KOHCYAbMayUil, yueOHasn
AVOUROPUS Ul MEKVILE20 KOHIRPOIR U HPOMENCY-
mouHol anmecmay (26 yuebuwiii kopnve, 102
ava.)

B

-L)J

3xpaH ¢ ekrponpusoaomM 1 mr. (MuB. Ne558771/2)

. IIpoexrop 1 mr. (03 mHB. Ne) — mprodperancsa He 3a CUeT

CPENCTB BY3a

Bannanoycroituussiii mxkad 1 mr. (Mue.Ne558850/7)
Cuctemubiii Onox iP-4 541 3200 Mhz/1024 Mb/ 80 Gb /
DVD-R ¢ monuropom 1 mr, (MuB. Ne558777/9)

Crena «Ceprees Cepreii Crenanosuy 1910-1999» 1 .
(UuB.Ne591013/25)

Oruerymuteabs nopowkoseiit 1 wr, (Mus, No559527)
[MoasecHoe kpemacHue K oruerymmteao 1 mr. (Mus. Ne
559528)

Kamoszu 2w, (Mus, No1107-221225, Hus, Nel107-221225)
Jagxka 20 mr.

Cron ayauropHsiit 20 .

. Cromn amst npenoaasaresst 1 wr.

.Crya 2 wr.

. Hocka mapkepHnas 1 wr.

. TpubyHa nanoneHas 1 wr. (623 uus. Ne)

VaebHaa ayommopua 0 npoeeoeHla 3aHamill ce-
MUHAPCKO20 MUNG, yuebHaa ayoumopua i epyi-
ROBBIX U MHOUGHOVAALHEIX KOHCVAIMAUH, yiebHad
avoumopua A1 MeKVHEe20 KORIMPOIa U HPOMeXCy-
MOYHOU ammecmayui, nometene onl camocmos-
mesHoil pabonet (2i yuebustit kopnye, 302 avo.)

Crcremusni 6ok Intel Core Intel Core i3-
2100/4096Mb/500Gb/DVD-RW 10 mt. (MuB Ne601997,
HuBs Ne601998. Hus Ne601999, MuB.No602000,

Hus Ne60200 1, Fae. Ne602002, P Ne602003,

Hus Ne602004, MuB. Ne602005, HuB Ne602006)

MownuTop 10 mT. (6e3 naB. Ne) - mprOOPETATHCH HE 3 CUET
CPEACTB By3a




3. Wkad 2 wr, (MuB Ne5S94166, UuB N394 167)

4, Tyuba | wr, (Mue Ne594168)

3. [lNoasccHoc KpCMICHHE K orHeTYINUTCO | mr, (MuB, No
559528)

0. OrucrviunTens nopotkosbiit 1 wr, (MuB, Ne559527)

7. Kamosu 1 wr, (Mus NoS51557)

8. Jocka MarHMTHO-MapkcpHast 1wt

9. Croa5 mr.

10, C101 xoMOblOTCpHLIE 12 10T,

11, Ctv1 odmcHblit 21 1T,

12, Ceiidy 1 wir, (5¢3 MuB Nv),

Cryoenveckoe oOWexuTHE KoMHATE 271 caMOTIOATOTOBKH

IHB unicuun HHA. XKenczHoea Yuraabubli 3an

11. Meroauueckue peKoMeH/1ALNH CTY/A€HTAM M0 0CBOEHHI JTUCIHILTHHBI

[IpucTynas K M3YUEHMIO AUCLUMMAMHBL «MHXXMHUPUHT JAHHBIX», CTYICHTbI
TOJKHBI O3HAKOMHTBCA ¢ yueOHOH TiporpaMMoit, yueOHo#, HayuHOW W MeToaude-
CKOM nuTepaTtypoii, nmetrouiekcs B oubnnoreke PTAY-MCXA um. K. A, Tumupsizesa,
NONYYUTHb B OUONMOTEKE PEKOMCHAOBAHHBIC YUCOHUKH U yueOHO-METOAMYCCKUEC NO-
coOus, 3aBECTH HOBYK) TETPA/Ib U1l PA0OTHI C NEPBOUCTOUHUKAMM.

[Ipeanonaraercs, 4To CTYACHT BLIMOJHACT MNPAKTUUCCKOC 3aAaHUC B ayIWTO-
pyvr, JoMa opOPMIIAET W TOTOBHTCA TIO TEOPETHUECKHM BOTIpOCAM K 3amnTe paboTsl
Ha CJIE/YIOIIEM 3aHSATHH,

Bujbl 1 popmbl oTpadoTKu NPONyIIEHHBIX 3AHATHI

CTyAcHT, MPONYCTUBLUMEA 3aHATHS 0043aH CAMOCTOATENLHO BLIMOJIHUTL COO0-
menne (TIPE3EHTALHI), PACCMOTPEHHYIO HA TIPAKTHIECKOM 3aHATHH W TIOATOTOBHTH-
Csl 110 KOHTPOJIBHBIM BONPOCAM K 3alMTe padoThl B paMKax YaCcOB KOHCYJILTALLMHA.

12. MeToanveckre peKOMEHIAUWH MPEMOJABATEIIAM MO0 OPraHU3aUNH 00yYeHHS
no AMCUHUMIHHE

KomnnekcHOe OCBOCHHE CTYIECHTAMM YUYeOHOWH AuCUMIInHbL « HKWHWUPHHT
JIAHHBIX» TIPEJINONAraeT M3YyUEHUE PEKOMEH/IYEMOH y4eDHO-METOAMYECKON JuTepa-
TYPBI, MOATOTOBKY K MPAKTHYECKUM 3aHATHAM, CAMOCTOSATEIBHYIO PadoTy MPH BBI-
MOJIHEHWHU NMPAKTUUECKUX 3a/1aHNH, JIOMALLIHUX 3a/1aHUH,

Ha nepBoM 3aHSTHUM NpenoaaBaTeNb 3aKPEIUIACT 32 KAXKIbIM CTYACHTOM HOMEP
BapHWaHTa IS BHITIOMTHEHWA WHIWBHAYATBHBIX paboT (Kak MPaBHIIO, HOMEP BapuaHTa
COOTBETCTBYET MOPSIKOBOMY HOMEPY CTYJEHTA B KypHajie npenoaasarens). [lo
KaKAOH MHAMBUAYAIbHON pabdoTe Ao/kHa OblTb MOCTABACHA OLUCHKA MO (GakTy ee
3AITATHI. 3aIATY PEKOMEHAYETCA MPOBOANTE HA CISOYIOMEM MOCHe TIONYUYSHUA 3a-
JlaHus 3anaTtum. [Ipenojaeartens 00s3aH NMPOBEPHTH COOTBETCTBME BHIMOIHEHHOTO
3aaHUA MCXOAHBIM JAaHHLIM BapuaHTa cTyacHTa. Takum oOpa3oM, UCKAIOYACTCA Be-
POSTHOCTB TJIaruara.

B pamkax kypca npeaycMoTpeHbl GopmMbl paboThl CTY/IGHTAMH B MaJIbIX I'PYII-
nax, OPUEHTUPOBAHHLIC HA PAa3BUTUEC HABBLIKOB B3aUMOACHCTBUA Y CTYIACHTOB MpU
permeHnn MpoheCCHOHANBHBIX 3a1a4.




[IpenogaBatens OOMKEH CTUMYJIHPOBATh CTYOEHTOB K 3aHATHIO HAYYHO-
MCCIIC/IOBATEILCKON PAbOTON, U3YUEHHUIO HAYUYHOM HKOHOMETPUUECKOHN JIMTEPATYPH,
B T.4. OTEYECTBEHHON U 3apy0OeiKHON NEPUOUKY.

CTy/IeHT MOKET TPOBECTH COOCTBEHHOE CTATHCTUYECKOE HAOJIO/JIEHUE 33 CO-
LAALHO-)KOHOMUYECKUMHU ABJICHUAMU, NPEACTABIAIOIIMMY €r0 Hay4yHblid HHTEpEC,
MMOCTPOUTH CTATHCTUUYECKYIO MOJEINb, CAENaTh MPOTHO3. B cmydae Haamexkamero ka-
4yecTRa, €ro pabora MOKET ObITh 3aciyllaHa HA HAYYHOM KPYXKe Kadeapbl Wiu Ha
CTYACHYCCKOH HayuHOoH koHpepenuuu. llo pewenuio kadeapbl, CTYACHTbI, 3aHAB-
M€ TIPU30BBIE MECTa Ha HAYYHBIX CTYIEHYECKHMX KOH(EPEeHIHIX, MOKET OBITH
HArpa/ieH JAOMOJHUTENILHBIMH 0aJlJIJaMK K CBOEMY JINYHOMY PEHTHHTY.,

[Iporpammy pa3zpaboran (u):

Xapurtonosa A.E., K.9.H., 10LEHT

VYieaukun A E., accucTeHT




PEIIEH3US

Ha padouyro nporpammy gucuuniiiel b1.B.19 «MuKuHupuHT 1aHHBIX»
OTTOTT BO no nanpaeaecuue 09.03.02 «HHpopManoHHbIe CHCTEMBbI H TEXHONOTHHY,
HANIPABACHHOCTh «KOMOBIWOTEePHBIC HAYKH H HHTE/VIEKTYAILHBI AHAJIH3 JaHHBIX
{(Computer Science & Data Mining)» (kpaJau(puKkanug BbINYCKHAKA — 0aKaAJABP)

Konomeeroii Enenoit Cepreeproii, goueHToM kadenper ¢unancor ®I'bOY BO r. Mockeel
«PI'AY-MCXA umern KA. Tumupszesa», KaHIMZATOM SKOHOMHMYECKHX HAyK (Hanee o TeKCTY
peueH3enT), NpoeeaeHo peuensuposanue padboueit nporpamMmel gucumuniaunb «Mmxunupunr gan-
noixy OIOIT BO no nanpasneuunto 09.03.02 «Huhopmayuonivie cucmemsi 4 Mexnoiouu »,
HanparneHHOCTh « KOMIMbIOTEpHBIe HAYKH H HHTEMLIEKTYalbHbIH aHaau3 AaHHbix (Computer
Science & Data Mining)» (ypoBeHb 00yueHus - OakanaBpuart) paszpadotanHoii B ®TBOY BO
«Poccuticknii rocymapcTeeHHBIH arpapHeii yHEBepcuTeT — MCXA nmenn KA. Tumupsizesar», Ha
kadenpe craTHCTHKH U KuOepHeTHKH (pazpadoTunky — XapuToHoBa AHHA EBr¢HbeBHA, KAHIHUOAT
IKOHOMHHYECKHX HAYK, AOLUEHT Kadenpbl CTAaTHCTHKH W KnOepHEeTHKH M YnbaHkuH Asiekcanap Es-
reHLeBUY, ACCHCTEeHT Kadenpul CTATHCTUKU U KHOEePHETHKH).

PaccMOTpeR npencTaBiAeHHbIe Ha pPelleH3MPOBaHHE MaTepHanbl, PELEH3EHT MpHIen K cle-
AYKLIHM BbIBROJAM:

1. IlpeopseneHHas pabouas mporpaMma THCUHTUIHHBL « UHXMHHPHHT JaHHBIX» (OANeC MO
TekeTy [lporpamma) coomeememeyvem TpedoBammsiM ®I'OC BO no HampaemeHuwo 09.03.02
«Huhopmaruonnvie cucmenmsr t mexnoaouiy. Tlporpamma codeparctist BCe OCHOBHBIE Pa3ielibl,
coomeencmayem TpebOBAHNAM K HOPMATHBHO-METOAMYECKUM JOKYMEHTAM.

2. TpencrarneHHas B TTporpaMme axmyaisnocns y4eOHON TMCUMITIMHBL B paMKax peanu-
sauuu OTTOTT BO we nodiexcum comueruro — AMCHMINKMHA OTHOCHTCA K JIMCIMITMHAM 4acTH,
dopMupyeMolit yaacTHUKaMH 00pa30BaTENBHEIX OTHOLICHMH yueOHOTO IHKJIa yueOHOTO LIUKIa —
B1.B.

3. lMMpencrasnennpvie B [lporpamme feTd OUCLUHIUIMHBLI COOMGEMCMBYIom TPedOBaAHHUAM
®I'OC BO nanpasnenus 09.03.02 «Hudopmayuonnsie cucmentor i mexnoioiu».

4. B coorsetcTsuH ¢ [Iporpammoii 3a aucuunnuHon « MHKXKMHMPUHT JAHHBIXY 3aKpenaeHo 2
kompemenyny (4 unduramopa), Jncuunania ««HHKMHUPUHT JaHHBIX» W npenactasiaeHHas Tpo-
rpaMMa cHocoOHa Pearn306anms X B OOBIBIEHHBIX TPEOOBAHMSIX.

5. Pesyavmamut obyuenun, npenctasicHHele B lIporpaMMe B KaTCTOpIsIX 3HATh, YMETB,
BNaneTh coomeememeyiom cnetiduke 1 CoAepKaAHHI0 IUCUUIUIUHBI U JCMOHCHIPUPVIOHT BO3MOMNC-
HOCMb MOJYHEHHs 3as1BIE€HHbIX Pe3yIbTaTOB.

6. Ofmasn TpyAoEéMKOCTh ITUCUMILIMHEL « MHKHHUPHHT JAHHBIX» COCTABIICT 3 3a4ETHBIC
equHULB (108 1acos, B TOM YHCIE TTPAKTHUIECKOH MOATOTOBKH 4 1aca).

7. Wndopmauus o B3aMMOCBA3M M3Y4AeMbIX JHCLMILUIMH W BONPOCAM MCKIJIIOUeHHsS 1yOuin-
POBaHHH B COIEPKAHUU OMCUMIUIVH coomeaencmeyem neiicteuTensHocTH.  ducuunnvuna «Huxku-
HUPUHT AaHHBIX» B3aMMOCBs3aHa ¢ Apyrumu aucuuniavdamu OTTOIT BO u YuebHoro nnana no
HanpaeneHuto 09.03.02 «Huhopmarpuonnsie cucmemsr 4 MEXHOAO2MM» W BO3IMOKHOCTL AyONUpoO-
BaHHA B COACPIKAHHH OTCYTCTBYET.

8. llpenctasnennas llporpamma mpeanojaraeT HCHONBE30OBAHHE COBPEMEHHBIX oOpas3oma-
TEJIbHBIX TEXHOJIOTHH, HCNONb3yeMble NIPH Peain3auui Pa3H4HbIX BUAOB yuebHoi paborel. Pop-
Mbl 00pazoBaTeNbHbIX TEXHOJOIHH coomeememayiom cneundrke JMCUHUIITHHBL

9. IlporpaMma AuCUMNIMHBI « MHKMHMPHHT AaHHBIX» MpeAnonaraeT NpoBEAEHHE 3aHATHI
B MHTEPAKTHBHOI (opMe.

10. Bugtl, conep:kaHie M TPYZOEMKOCTh CaMOCTOSTENILHOH padoThl CTYACHTOB, MPEACTaB-
neHHBIE B llporpamme, coomeememeyrom TpeOOBaHUAM K IIOATOTOBKE BBITYCKHHUKOB, COICPIKa-
wumcs o PIOC BO uanpasnenus 09.03.02 «Hughopucrpuonnote cucmentsr tt MEXno02u».

11. lMpencrasnennnie u onucannbie 3 [Iporpamme Gopmbr mexyyedi ouenkn 3HaHuH (3awn-
Ta pabot), coomeememeyiom cneuupuke TUCLUNANHBI U TPeOOBaHMAM K BbIMYCKHUKAM.

®opMa NPOMENKYTOUHOTO KOHTPOJIA 3HAHMI CTYIEHTOB, MpeaycMoTpeHHaa Ilporpammoli,
OCYLIECTBIACTCA B (POPME BK3aMEHA B 6 CEMECTPE, YUTO COOMBEHICIEYem CTATYCY THCLUIUTHHEL, KaK




AUCHMIIMHBL HAacTH, GOPMUPYEMOI yuyaCTHHKaMH 00pa3z0BaTEbHBIX OTHOLIEHHE yueDHOro nukna
— b1 B ©I'OC BO wanpaeneuus 09.03.02 « Hupopyanjuonnie cucmesel i1 mexnorozu»,

12. PopMBI OLICHKM 3HAHWH, TIPEICTABJCHHEIC B llporpaMme, COOTBETCTBYIOT CIICLIUGHKE
JUCLUIIMHBI U TPeOOBAHUAM K BBITYCKHUKAM.

13. Yuebuo-merognueckoe obecrievuene OHCLHILUIMHBI [TPEACTABIEHO. OCHOBHOH JMTEpa-
Typoii — 4 ucTouHuKa (Da30BbIN yHeOHHK), TONOIHUTENLHON nuTepaTypoit — 3 HauMeHoBaHus MH-
TEPHET-pecypchl — 6 MCTOYHHUKOB M cOOTBeTCTBYeT TpedoBaHuaM ®I'OC BO HanparneHus 09,0302
«HMHpOPMALIHOHHEIC CHCTEMBI H TEXHOJIOTHIY .

14. MaTepHalbHO-TEXHHYCCKOE 00€CMeUeHHEe IHCUHIUIMHEL COOTBCTCTBYCT CIELH(DIKE
aueunninHbl « MHKHHUpUHT nanubix» 1 obecniednBaer UCHONb30BaHHE COBPEMEHHbIX oOpa3oBa-
TEJIbHBIX, B TOM YHCJI€ UHTEPAKTHBHBIX METOLOB O0YHEHHs.

15. MeTtoanueckHe  peKOMEHAAlMHM  CTyA€HTaM UM METOAMYECKUE  PEKOMEeHJaluH
MpenoaBaTeNsIM No OpraHusaluu odyueHUs No AMCLUUIVIMHE JAt0T NMpPEACTaBIeHHE O crneundpuke
00yueHNA 110 TUCHHUITIHHE « MHXMHHPUHT JTAaHHBIXY .

OBLHE BblIBOAbI

Ha ocHoBaHWM MPOBEAEHHOTO PELIEH3UPOBAHHS MOXHO CIENaTh 3aKIHUYEHHE, YTO XapakTep,
CTPYKTYpa M couepxanue padoued nporpamMmbl aucuuiinibl ««Hmkunupunr ganneix»  OIOIT
BO no nanpaenenuwo 09.03.02 «Hupopuanuonnvie cucmemvr 1 mexHOA02HM», HaPABIEHHOCTD
«KoMObpHTepHbIe HAYKH H HHTELIEKTYAJNBLHBIH aHaau3 gaHHbIX (Computer Science & Data
Mining)» (kBanudukalus BhIMyCKHUKA — Oakanasp), paspabotanHas XaputoHosoll A, E., k2.1,
noueHToM kadenpsl crarucTuky v kndepHernkn n YibsnkunbiM A E. accucrentom kadenpo cra-
THCTHKM U KubDepHeruku, coorsercreyer Tpebosanusam ®IOC BO, cospemennbiM TpeboBaHusam
3KOHOMHMKH, PhIHKA TPyJa W MO3BOJHT MPH €€ peanu3alMi ycnelwHo odecneduTrk PopMUpOBaHHE
3as1BAEHHBIX KOMMETEHLMIA,

Peuenzent: Koromeera E.C., aouent xadeapnl punancos @I'BOY BO «Poccuiickuit rocyaap-
cTBCHHbIA arpapiblit yuusepenter - MCXA umenn KA. Tumupsisesan, kauauaar
KOHOMHYECKHX HayK

% o «24» asrycra 2022 r.
(noAnMCL} (/




