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AHnorauus

padoueii nporpammbl 1o Aucuuiinie b1.B.19 « MH:KUHHPUHT JTAHHBIX» 119

noAroToBKH fakaaaspor no HanpasJjieHur 09.03.02 «Madopmanuontsbie cu-

cTeMbl H TEXHOJIOTUI» TI0 HATIPABJIEHHOCTH «bosbiine JaHHBIC U MALIMHHOE
o0yuenue (Machine Learning & Big Data)»

Leab ocBoenMsa AMCUMMIMHBI: L[lenb OCBOCHUA AMCUMINIMHLL - (opMUpOBa-
HHE Y CTYIEHTOB HE0OX0IMMOl TeopeTHueckol 0a3bl M TIPAKTHIECKHUX HABBIKOB TIO/-
FOTOBKH JIAHHBIX JUIs MOJleNied MalluuHHOro o0yueHus. B npouecce oOyueHus pac-
CMAaTPUBAIOTCA OCOOCHHOCTU PadOThl ¢ AAHHBLIMU B PasiauuHbIX (hopMaTax Ha A3bIKE
Python. [Toapo6HO H3yuaroTcs METOIB OUMCTKH JAHHBIX W COOTBETCTBYIOIIHE OHO-
nvoTteku Ha Python,

MecTo AHCUHILTHHBI B Y4eOHOM IUIaHe: JUCHHWTUTHHA BKITIOUEHA B YACTh,
dhopMUpYEMYIO yUaCTHUKAMH 00pa3oBaTEIbHBIX OTHOIIEHWH Y4YeOHOro mjiaHa no
vanpasiaetuto noarotoBku 09.03.02 «MudopMauuoHHbIe CUCTEMbI U TEXHOJOTHI.

TpeboBanus K pe3yabTaTaM OCBOCHHSI JUCHHUILTHHBI. B PE3yJIbTaTe OCBOE-
HUs JAUCLUUIIMHBL (POPMUPYIOTCS CAEAYIOIKHE KOMNETeHU MU (MHuKaTopsl ): TTKoc-3
(I1IKoc-3.2; 11Koc-3.3); [1Koc-7 (I11Koe-7.2; [IKoc-7.3).

KpaTkoe cogep:kaHHe THCHHILTHHBI:

bubnuoreku ans padoThl C AaHHBIMKU B pasiuuHeiX (opmarax B Python: aii-
bl CSV, JSON, HTML. PaGora ¢ 6a3amu aauubix B Python. Pabota ¢ uzodpanxenu-
SAMH, BUAEO W 3BYKOBBIMU (paiimamu. DopMarsel xpaHeHHs OOJBIINX JaHHBIX W padoTta
¢ HuMHu: Parquet, Avro. ['padbl 3HaHU#,

Coop manubix u hopmupoBande Habopa JaHHbIX AN CUCTEM MaluMHHOTO 00y-
YeHWA. 3arpy3ka JaHHBIX W3 WHTEPHET W COLMANBHBIX ceTeil. MeToasl OUMCTKH W
MOArOTOBKU AauHbiX. O4YMCTKA M MOArOTOBKA AauubiX Ha Python. PasMmerka ganubix.
ObwenoctynHeie iaTdopmbl 51 xpaHeHna aaHHbIX. [Toaxon Data-Centric Al

ApXMTEKTYpa LUCHTPOB 00palOTKM AaHHLIX, KJAACTEPbl AN NApPaNIENbHBIX H
pacTipemeseHHBIX BBIYMCIeHnH. PaboTta ¢ JaHHBIMH ¢ WCTomb3oBanWeM  Spark
DataFrame. Mctounuku aanubix st Spark DataFrame. O6paGorka nansbix B Spark
Datakrame. Mcnonb3opanue SQL B Spark DataFrame.

Odwasa TpyAoeMKOCTh AWCHHILTHHBI COCTABJNACT: 3 334ETHBIE €OWHHLIBI
(108 yacoB, B TOM YMCIIEe IPAKTUUYECKOH TIO/IIOTOBKM 4 yaca).

IIpomeRyTOUHBIH KOHTPOJIb: 2K3aMEH.



1. Les1s 0cBOEHAST AUCIHTATLIIHHBI

Ilens OocBROEHMSI JUCHMILIMHBIL - (DOPMHUPOBAHHE Y CTYJIEHTOB HEOOXOIMMOMH
TCOPETUUCCKON 0a3bl U NPAKTUYCCKMX HABBLIKOB MOATMOTOBKW JaHHbLIX A4 MOACHCH
MailMHHOTro 0o0yueHusi. B npoiiecce obyueHus paccMarpuBaroTesi 0COOEHHOCTH pa-
00TbI ¢ AQHHLIMU B PazauuHbIX opmaTax Ha a3bike Python. IloapoOno usyuvaiotcs
MEeTONBI OYHCTKH JAHHBIX H COOTBETCTBYIOITHE OMOMMoTekn Ha Python.

2. MecTo AMCIHUILIHHBI B YYe0HOM nponecce

Hucuunnuua «MHKMHUPUHE AAaHHBIX» BKJIIOYEHA B 4acTb, (HOPMUPYEMYIO
VYaCTHAKAMH 00pa30BaTeNbHBIX OTHOIIEHWH ydeOHoro mnana. Jucuwrmauna «UA-
KUHUPHHI JIAHHBIX» peajin3yercsi B cooreercTBun ¢ 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 CACAYIOIMX AucuMmIuH: «bonebmme pauusie», «Pa3zpadoTka nporpaMMHOro
MPOAYKTa MAamWHHOTO o0yueHma», «Python ama HCKYCCTBEHHOTO WHTENIEKTa»,
«Pa3BeouHbI aHAIM3 AaHHBIXY, « MHOTOMEPHBIE CTATUCTHYECKUE METObI» U JIP.

PaGouas mporpamMma IUCHHNITHHB « MHKWHUPWHT JAHHBIX» AN WHBAIUAOB W
JIML C OIPAHHYEHHBIMH BO3MOKHOCTSAMU 3/0POBbs pa3padarbiBAETCsl MH/MBU/Ya)lb-
HO C Y4ETOM 0COOeHHOCTEH NCUMXO(U3UUECKOrO Pa3sBUTHA, MHAUBUAYANbLHLIX BO3-
MOYKHOCTEH W COCTOAHWS 3A0POBBA TAKHX 00yUaIOIITHXCA.

3. TlepeueHb NVIAHUPYEMbIX Pe3YJAbLTATOB 00yUeHHS MO JUCIHILIHHE,
COOTHECEHHBbIX € IIAHHPYEMbIMM pe3yabTATAMH 0CBOE€HHSA 00pa3oBaTebLHOMH
MPOTPaMMBbI

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

4. CTpykTypa u conep:raHue THCHHILTHHBI

4.1 PacnipeaesieHse TpyaA0EéMKOCTH JHCUHILUITHHBI 10 BHIAM padoT
o cemecrTpam
Obuas Tpya0EMKOCTh AMCIMIIMHBL cocTaender 3 3ad.ea. (108 yvacos, B ToM
YHcIie TIPaKTHYECKOI MOATOTOBKH 4 baca.), WX pacrpemenenne 1Mo BugaM padoT ce-
MECTpaM NpejcTapyieHo B Tabauue 2.



TpeboBanns K pe3yJibTaTaM 0CBOCHHS YYeOHOH AMCIATLIIHHBI

Tabnuua 1

TI0JIb30BaTh KOMITO-
HEHTBI CUCTEMHBIX
l‘lpOT‘paMMHle ﬂpO-
IYKTOB: KOMITUJISITO-
PBI, 3aTPY3YHKH,
CcOOPIIMKH H CHCTEM-
HbIE YTUJIMTBI

KOMITOHEHTBI CHCTEMHBIX IIPO-
IPaMMHBIX IIPOAYKTOB 1A pe-
wenus npodeccHoHanbHbIX 3a-
a4

ThI CHCTEMHBIX ITPO-
T'PAMMHBIX TIPOIYKTOB IS
peluenus npodeccuo-
HaJbHBIX 3a1a4

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-

BAIOIIEM PEKAMAX TICUHBAIOIIEM PEKUMAX
2. |TIKoc-7 |CnocoOHOCTB HC- [TKoc¢-7.2 YMeTe ucnonb3oBaTh HCMOB30BATE KOMIIOHEH- |-

[IKoc-7.3 Bnanere HaBbIKamMu
BbIOOpa M KOH(HUIYypUPOBaAHHSA
KOMIIOHEHTOB CHCTEMHBIX ITPO-
IPaMMHBIX [TPOIYKTOB

HABBIKAMHU BBIOOpPA U
KOH(UTYPUPOBAHHS
KOMITOHEHTOB CHCTEM-
HBIX TPOTPAMMHBIX TIPO-
NYKTOB




Tabmmma 2

Pacnpeﬂeﬂeﬂue prHOéMKOCTH AHCHHUILINHEI 110 BHIAM paﬁor o ceMeCcTpam

TpynoémMKocTh
- B 1.4. no
Bua yuebnoii padorni ;::,ﬁ;* CeMeCH M
Ne 6
O6was TpyL0EMKOCTL TUCLHIUINHBI 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
KOHMAaKmuas padoma na npomescymounom koumpoae (KPA) 0.4 0.4
2. CamoctosTenbHas pabora (CPC) 55,6 55,6
CAMOCIOSIMENBHOE UZVYECHIUEC PAZOCT06, CAMONOOZOMOBKA (MPOpAbomda 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 ¢ 6azamu nanHsix B Python. Pabora ¢ uzo0paxenu-
AMM, BUJI€0 U 3BYKOBbIMU (padinamu. @opmaTel XpaHeHUs OOMbIIMX JAHHBIX U padoTa

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

Pa3zpen 2. IloaAroToBKa JAaHHBIX /I8 CHCTEM MAIIMHHOIO oﬁyqeﬂuﬂ



YeHHUS. 3arpy3Ka JIAHHBIX H3 HHTEPHET M COIMAJIbHBIX ceTei. MeTOo/Ibl OUMCTKH 1

CoOop maHHBIX W hopMHEpOBaHKE HaOOpa JAaHHBIX T CHCTEM MAITHHHOTO 00Y-

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

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

Paszgen 3. [lapanneasHasi u pacnpeaesieHHast 00pad0TKa TaHHBIX
ApXHUTEKTypa IEHTPOB 00pabOTKH JaHHBIX, KIIACTEPHI IS TMapaIIETbHBIX H
pacnpenesieHHbIX BhIUMCIeHni. PadoTa ¢ naHHbIMH ¢ HCITIOJIb30BaHHeM Spark
DatakFrame. Mctounuxu nanubix ana Spark Datakrame. O6pabdotka qannbix B Spark
DataFrame. Mcnoms3zoaane SQL B Spark DataFrame.

4.3 llpakTHuecKkue 3aHATUSA

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 3awura pado- 1
numpy, pandas. [1Koc-7.2 ThI
[1Koc-7.3
ITpakrmdeckas pabora Ne 2. Padota ¢ ITKoc-3.2
TEKCTOBBIMH (haiinaMu pasHeIx dopma- ITKoc-3.3 3ammra pado- n
ToB B Python: CSV. JSON, HTML. ITKoc-7.2 THI
ITKoc-7.3
[Mpakruucckas padora Ne 3, Pabora ¢ [MKoc-3.2
Oazamu manubix B Python, [MKoc-3.3
MKoc-7.2 awwra pado- 6
[1Koc-7.3 Thbl
2 Pasaen 2. IToaroros- | ITpakTiceckas pabota Ne 4. Padora ¢ ITKoc-3.2
KA JAHHBIX 115 CH- (halmamMu ausa XpaHSHHS OOTBITHX ITKoc-3.3 3ammra pado- 6
CTEM MALIHHHOTO JaHHbIX B Python. ITKoc-7.2 TBI
00Y4YEHHA ITKoc-7.3
[Mpakruueckas padota No 5, Cozpanue TMKoc-3.2
COOCTBCHHBIX HAOOPOR JAHHBIX B IMKoc-3.3 3amuTta pado- 6
Python. QuucTKa ¥ NOATOTOBKA AAH- IMKoc-7.2 ThI
HBIX, TMKoc-7.3
3 Pazaen 3. INapan- [Tpakruucckas pabora Ne 6. Pabora ¢ [MTKoc-3.2
NeabHAs M pacnpene- | aaHHbiMu B Apache Spark. [TKoc-3.3 3awmmra pado- 4
neHHAs 00padoTKa [MKoc-7.2 ThI
JAHHBIX I1Koc-7.3
ITpakrideckas padora Ne 7. Hemoms- TTKoc-3.2
soparne SQL B Apache Spark. TTKoc-3.3 3ammTa pado- 4
ITKoc-7.2 THI
[MKoc-7.3
Tabnuua 5
Hepe‘—IEHb BOINPOCOB /Ui CAMOCTOSTC/JIBHOI'0 H3YUCHHUH JTHCHHILJIHHBI
Ne T T — IlepeyeHb paccMATPHBAEMbIX BONIPOCOB A5
n/n CAMOCTOSITEJIBHOI0 H3Y4eHHsl

Pasngen 1. PaGora ¢ JaHHBIMHE B

Python

bubmmoTexw as paboTH ¢ JAHHBIME B pa3TH4HBIX (popmartax B Python: (aii-
a1 CSV, JSON, HTML. ®opmatel xpaHeHHs OONbIINX JAHHBIX H pabora




Ne pazaena u Temsl

TMepeueHs paccMaTpHBaEMBbIX BOMPOCOB /LIS

n/m CAMOCTOATEJILHOT0 H3YIEHHHA
numu; Parquet, Avro. TKoc-3 (TTKoc-3.2; [MKoc-3.3); MKoc-7 (IMKog-7.2;
[MKoc-7.3).

il Paznen 2. [Noaroroska sanubix | Pasmerka aganssix. OOwenoctynHbie miaar(pOpMbl A1 XPAHCHHS JAHHBIX.
JUIsL CHCTEM MAIUHHHOrO 00Y- [Moaxox Data-Centric Al ITKoc-3 (ITKoc-3.2; [TKoc-3.3); [1Koc-7 (I1Koc-7.2;
YCHHS [1Koc-7.3).

3 Paznen 3. TlapantensHag u DKOCHCTEMA I PACTIPSICICHHOTO XPAHEHHA H 00pab0TKH OOIBIIHX 00Be-

pacnpedencHHas 00padoTEa
JAHHEIX

MoB JamHbx: Apache Hadoop, HDFS. Pacnipenenennaa o0padoTka TAHHBIX B
Apache Spark. Apxmrexrypa Apache Spark: Resilient Distributed Dataset
(RDD), meticreua Tparchopmannu. [TKoc-3 (ITKoc-3.2; TTKoc-3.3); [TKoc-7
(ITKoc-7.2; ITKoc-7.3).

5. Obpa3oBaTebHbIE TEXHOJI0TUH

Tabmuna 6

HpﬂMeHeHHe AKTHBHBIX H HHTECPAKTHBHbLIX 06p330BaTe.J'IbelX TEeXHOJ10r Uil

No HanmenoBanue HCNOJIb3YEeMBIX AKTHBHbIX H HH-
Tema n popma 3anaTHA .
n/n TEPAKTHBHBIX 00PA30BATEIbHbBIX TEXHOJOTHil
1 Pasaen 1. Pabora ¢ sanasivu B Pvthon | J1 Jekumst ¢ omub Kamu
2 Paszen 2. TloaroroBka JAHHBIX I71A JI Jlexuns ¢ OMHOKAMH
CHCTEM MAIMHHHOTO O0OVUCHHA
3 Pasaen 3. Mapannensnast u pacnpeae- | J1 Jekums ¢ ommdkamu
JcHHAs 00padoTKa JAHHBIX
6. Texyunii KOHTPOJIb YCIEBAEMOCTH U MPOMEKYTOUHAA ATTECTALMS 110
HTOraM OCBOCHHSA NHCHHUIIJIHHDBI
6.1. Tunosble KOHTPOJBHBIC 3aJaHUA WIH HHbBIEC MATCPHAJILI, HBOﬁXOﬂHMble
JJIS1 OLCHKH 3HAHWHA, YMCHHI1 1 HABBIKOB U (MJIH) ONBITA ACSITEJIBHOCTH
IIpumepHBbIe BONPOCHI K IK3AMEHY

1. Bubanorexa pandas 8 Python.

2. Pabora ¢ pannbimu B popmare CSV s Python.

3. Pabora ¢ nanusiMu B hopmare JSON B Python,

4. Pabota ¢ nanHbiMu B popmate HTML B Python.

5. Pabota c uzo0paxkenusmMu B Python.

6. Paborta ¢ Buaeo B Python.

7. Pabora c ayano 8 Python.

8. Pabora c Parquet 8 Python.

9. Pabota ¢ rpadamu 3HaHuii B Python.

10. DTansl U1 HHCTPYMEHTHI CO3aHHA HAOOPOB NAHHBIX /IS MAIIUHHOIO 00YYeHus.
11. 3arpy3ka maHHBIX ¢ Web-cafiTos.

12. 3arpy3ka JaHHBIX W3 COLIMANBHBIX CeTeH.

13. MeToapl M1 MHCTPYMEHTBI IOANOTOBKH JAHHBIX.

14. MeToabl ¥ MHCTPYMEHTbI OYMCTKH AAHHbIX.

15. PazmeTka JaHHBIX.
16. O0menocTynHble NAaTGOPMBI 115 XPAHEHUSA NAHHBIX,

17. ApxutekTypa LeHTPOB 00padOTKH NaHHBIX.

18. Knacteps! anist napajuie/ibHbIX M PACTIPEAEIEHHBIX BHIMUCICHUH.




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

20. PacnipenencHuas daiinosast cuctema HDES.

21. Pacnpenenennas odpadorka nanneix 8 Apache Spark.

22 Pabora ¢ pannsiMi ¢ ucnoas3osannem Apache Spark DataFrame.

23, Uctounukn naHHbix ans Apache Spark DataFrame.

24, ObpadoTka naHHbix B Apache Spark DataFrame.

25 Ucnonezoeanne SQL B Apache Spark DatakFrame.

Ilpumep npakTuyeckux padot

HpaxkTnueckaa padora Ne 1. budanorexkn aas padorsl ¢ aaHubiMu B Python:
numpy, pandas.

Llenb: ocBOCHWE METOIWKH 3arPY3KH JAHHEBIX B Cpely pa3paboTKH.

Tpebdyercs: 3arpy3uth Tadnuuy JavHeix B popmare Excel uz ucxoaHoro daiina pas-
HBIMHM CNOCOOAMM, OLCHUTL BapUalMIO MOKa3aTeNlel, MyTeM pacueTa COBETYIOLMX
KO3((PHITHEHTOB, TIOCTPOHTE WHTEPBAITEHBIE PSB! PACTIPEIETCHHS.

INpakTiueckas padora Ne 2. PaGota ¢ TekcToBbIMH (aiiiamMmu pazHbix dopma-
ToB B Python: CSV, JSON, HTML.

Ilesib: ocROESHUE BapHAHTOBR 00PAOOTKKM TEKCTOBBIX (haiiiIoB.

Tpedyercs: 3arpy3uTh B cpeay pa3padoTku JaHHble U3 UexoaHoro akna B pasnuu-
HeIX dopmatax: CSV, JSON, HTML, ouennTs BapHamnio mokazarenei, myTeM pac-
YETA COBETYIOWMX KOI(DDUUMEHTOB, MOCTPOMTL MHTCPBAALHLIC PAAbl pacnpeacic-
HUA.

INpakTiueckas padora Ne 3. Pabdora ¢ 6a3amu ganabix B Python.
Henb: ocBoeHue ocHOB padoThl ¢ 6azamu aaHHBIX B Python.
Tpedyerca: co3gath 0a3y AaHHbIX, BHECTH B HEE UCXOAHbLIE JAHHLIE.

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

Llenb: ocBOCHWE TIPHHALIMIIOB 3aTPY3KHW W aHANN3a OONBITHX JaHHBIX.

Tpebyercsa: oueHuTh (paia ¢ UCXOJIHBIMHA JAHHBIMH, N10JI00paTh ¢Nocod 3arpy3ku B
cpeny paspaboTKu, OLUEHUTL CKOPOCTb M KAYECTBO 3arpysku ¢aiina pasHbIMU CIoco-
O0amu, MPOBECTH TOUYEUHYIO W MHTEPBAJIbHYK OLEHKY T€HEPaJIbHOH CpejHEl Mo Bbi-
OOpKE U3 UCXOIHBIX AAHHBIX.

IlpakTuueckaa padora Ne 5. Co3zaanue coOCTBeHHbLIX HAOOPOB JAHHLIX B
Python. OuncTka n moaAroTOBKa JAHHBIX.

Llenb: ocBOCHHE KPUTEPHER KaueCcTBA HAOOPOB JAaHHBIX M CITOCOO0OB WX MOATOTOBKH.
Tpebyercsi: cOCTaBUTL COOCTBEHHbBIH HAOOP MAHHBIX, UCMOJIB3YS PAIMUYHbBIE OTKPbI-
Thl€ UCTOUHWKH AaHHbIX (calT Pocctata, EMUCC u ap), NpoBECTU OUUCTKY AaHHbIX
(yoannTte ay0avpoBaHus, Pe3KO BBIACTSIOWNECA 3HAUEHHUS, TYCTHIE CTPOKH H CTONO-
bl U T.A.)



TIpakTuueckas padora Ne 6. PaGora ¢ janasivmu B Apache Spark.
IMenb: ocBoeHue HaBbikoB padorsl ¢ Apache Spark.
Tpedyercs: 3arpysuth cpeay, co3aaTh 0a3y AaHHbIX, BHECTH B HEC MH(OPMALUIO.

INpakTHueckasn padora Ne 7. Ucnoas3zoBanne SQL B Apache Spark.

Llens: ocBoeHHne HaBBIKOB Wcomb3oBanws SQL B Apache Spark.

Tpebyerca: 3arpy3nTh 0a3y JAHHBIX, MPONKUCATH KOJI JUTSI BBIMOJIHEHHS 3aMPOCOB /115
W3B/ICUCHUA KOHKPECTHbIX JaHHbIX,

BOﬂpOCbl K 3alIUTE NPAKTHYCCKHX paGOT

Pazgen 1. Padora ¢ nanneimMu B Python

bubnuoreka pandas g Python.

Pabota ¢ ganaeiME B popmare CSV B Python.

Pabota ¢ gannbimu B popmare JSON B Python.

Pabora ¢ panneivu 8 popmare HTML B Python.

Pabora ¢ n3obpaxenusimu B Python.

Pabota ¢ Buaeo B Python.

Pabota ¢ ayauo B Python.

PaGoTta ¢ Parquct B Python.
9. Pabora ¢ rpadamu 3HaHui B Python.
10. JTansl ¥ UHCTPYMEHTDBI CO3AAHHA HADOPOB NAHHBIX IS MALIHHHOTO O0yHEeHHsL.
1. 3arpy3ka panneix ¢ Web-caiitos.

Pasnen 2. TToaroroBka JAHHBIX /I CUCTEM MALIHHHOIO 00yUeHMS
1. MeTOoAE! H HHCTPYMEHTEI TIOATOTOBKH JAHHBIX.

MeTonE! H HHCTPYMEHTBI OYUCTKH JAHHBIX.

Pazmerka naHHBIX.

OO0wenocrynusle naatGOPMbI I XPaHEHHs! JAHHBIX.

ApXHTeKTypa LHeHTPOB 00paboTkH AaHHBIX,

6. Knactepsl 1as napanfiefbHbIX W pacnpeeNieHHbIX BbIUHCIEHUI,

Pazaen 3. llapaanenbuasa u pacnpenenentas oopadoTka 1aHHBLIX
. DkocucTeMa Ans pacrpeneleHHOre XpaHeHHA U o0paboTku QonblIMX 00BEMOB AAHHBIX:
Apache Hadoop.
Pacnpenenennas daiinosas ¢cuctema HDES.
Pacnipenencunas obpaboTka maHHBIX B Apache Spark.
Pabora ¢ panneiMu ¢ ucnonvzosannem Apache Spark DataFrame.
Hcrounnkn nannbix nia Apache Spark DataFrame.
Oo6paboTka nansbix B Apache Spark DataFrame.
Ucnonwsoanue SQL. B Apache Spark DataFrame.

e N el e

b e

e I i o

6.2. Onucanne nokazartesei H KPATEPHAECB KOHTPOJIsSI YCIEBACMOCTH,
OIMHUCAHHE NKAJ OIEHHUBAHHSA

Tekymmii KOHTPOJIb 3HAHWKH, YMEHWH M HABBIKOB MPOBOJUTCS B (popmMe 3aimT
MHAMBUAYANBHbIX 3a1a4, BbIOOAHACMbIX KKAbIM CTYACHTOM HA NPAKTAYECKUX 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.
MaxkcuMalbHaA OlleHKA 3a BBITIOJTHEHHE KaxkaAoW padoTel coctaeader |10 Oannos.
3anepKa BHIMOJIHEHUS WHAWBUIYATIBHOTO MPAKTHYECKOrO 3aaHusl HA OJHY HEAeN



mrpadyercs ogauM OammmoM. KpHTepnw OLIeHKHW BHITIONTHEHHBIX paboT TIPUBEIEHBI B

Tabauue:
Onenka Kpurepuu oueHnpanus
OLICHKY «OTJIHYHO» 3aCIy’KHBACT CTYACHT, BLITONHHUBIINI MPaKTHIC-
«10» CKYI0 paboTy NOJIHOCTBIO, B paloTe KOPPEKTHO NPHMEHEHbI CTATHCTH-
(ornuuno) 4yecKHue MeToabl, HeT ownbok B pacderax, caenaunl riyOoKHe BLIBOILI.
CTy/eHT nan NonHble OTBETHI Ha BCE 3a/TaHHbIE BOTIPOCHI N0 padoTe.
Henocratkos no oopmaenno padoTel He HMEETCS,
OLIEHKY «XOPOMIO» 3aCNYKHBAET CTY/ICHT, BbIMOMHUBLINIL MpaKTHYe-
«8-9» CKYIO paDOTy MOJHOCTHKY, HMEKOTCA HEAOUETHl B NPUMEHEHHH CTaTH-
{(xopormo) CTHYECKHX METOMOB, IPOBCICHHOM aHAIN3E U TIOYICHHEBIX BEIBOIAX.
CTyzeHT man BEpHBIC OTECTHL Ha BCE 3aJaHHBIC BOIMPOCH Mo padote.
Henocrarkos no odopmiennio padorel He HMEeTCs .
OLICHKY «YAOBJIETBOPHTEIBHO» 3aCHy)KUBAST CTYACHT, BHITONHHUBIIHI
«6-7» (ynosne- | NPaKkTHYECKy1o padoTy MOJHOCTBIO, HO HMEIOTCSH CYILEeCTBEHHBIE HEl0-
TBOPHTEJILHO) 4eThl B [IPUMEHEHHH OTIENIbHBIX CTATHCTHYECKHX METONOB U NIOJTyYeH-
HbIX BbiBO/1ax. CTY/IEHT /laNn BepHbIE OTBETHI HE HA BCe BOMpockl. TTo
oopMIeHIO paboThl MMEKOTCS HEAOCTATKU,
OLICHKY «HEYIOBJIETBOPHTEIBHO» 3aCIy’KHBACT CTYICHT, BBHITTOJIHHUE-
«1-5» (neynosne- | WA TPaKTHUCCKYKD padOTy HE MO CBOEMY BAPUAHTY HJIHU ¢ TPYOCHIIN-
TROPUTENHHO) MH HApYIIEHUSIMH HPHMEHEHHS METOIOB M IIOCICHOBATCIBHOCTH aHA-
JH3a.

MrtoroBas oleHKa YUWTBIBAET Pe3yJIbTaTBl PEHTHHTOBOW CHCTEMBI KOHTPOINA

3HaHui (Bknaa 50%), pesyabrathl 3k3ameHa (Bknaj 50%). bamnbi, 3apaboTaHHbie
CTYACHTAMHU 34 BBLIMOJIHCHUC JCKUUHA ¢ OLUMOKAMU, MOTYT ACMOJHMUTEABHO YUYMThI-
BaThCA B PelTHHIEe. KPpUTEPHH BBICTABJIEHHUSI OLEHOK 110 CHCTEME!

0-49 % 0T MAKCUMANbLHOrO KOJUUCCTRA DALNOB — «HCYAOBICTBOPUTE/ILHOY,
50 -69 % — «yHOBNETBOPHTENBHOY,

70-84 % — «xopouioy;

cBBITIE 85% — «OTIMTHO».

7. YuebHO-MeTOAHYECK0e H HH(POPMAIIMOHHOE o0ecTieueHHne TUCITHILTHHBI

7.10cHoBHAY JIHTEpPATYpPA

AHanw3s JaHHbIX ;. yueOHuk st By308 / B, C. Mxwurapsas [w jp.] ; nog penak-
uueii  B. C. Mxurapana. — Mocksa : HM3zpareasctBo  Opaiit, 2022, —
490 ¢. — (Briciiee oOpazosanue). — ISBN 978-5-534-00616-2. — Tekcr .
anekTpodHblii  // OOpaszopatenbHas nnatdopma IOpaiit  [caiit]. —
URL: https://urait.ru/bcode/489100 (aara obpamenna: 24.09.2022).

Mapkun, A. B. TIporpammuposanue Ha SQL B 2 u. Yacrts 1 : yueOHHK U 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).

Mapkun, A. B. TIporpammupoBanue Ha SQL B 2 u. Yacts 2 : yueOHUK U npak-
TUKYM A714 By30B/ A. B. Mapkun. — 2-¢ u3a., ucnp. u aon. — Mocksa ; H3-



gatenscTBO KOpaiit, 2022. — 340 ¢. — (Boicmiee obpazoeanne). — [SBN 978-
5-534-12258-9. — Tekcr : 3nekrponHelii // OOpazopatesibHas miardgopMa
[Opaiit [caiit]. — URL: https://urait.ru/bcode/490104 (nata oOpalueHus:
24.09.2022).

4. Yepubiwes, C. A. OcuoBbl oporpammupoBauusa Ha Python : yuebuoe nocodue
ans By3oB/ C. A. UepuwsimreB. — Mocksa : MzmarenscTBo Kpaitr, 2022, —
286 ¢. — (Bericiiee oOpaszosanue). — ISBN 978-5-534-14350-8. Teker
anekTpodHblii  // OOpaszopatenbHas nnatdopma IOpaiit  [caiit]. —
URL: https://urait.ru/bcode/496893 (aara obpamenna: 24.09.2022).

7.2 lonoJHUTEILHAS JIUTEPaTYpPa

1. beccmeptHhiii, M. A, UHTennekTyanbHbie CHCTEMBI . YUYEOHHK W NPAKTHKYM
ans By3oB/ W.A. beccmeptHmiii, A.b. Hyrymanora, A. B.IlnatoHoB. —
Mockea : Hznareabctro FOpaiit, 2022, — 243 ¢. — (Broiciiee obOpa3opa-
nue). — ISBN 978-5-534-01042-8. — Tekct : anexTpounbiii // ObOpaszopateb-
Has tutatopma Kpaiit [cafit|. — URL: https://urait.ru/bcode/490020 (aara
obpawenus: 27.12.2022).

2. Bopounos, M. B. CucTeMbl MCKYCCTBEHHOIQ MHTC/ICKTA | YYCOHMK W MpPaKTH-
kyM g By3oe/ M. B. Boponos, B. U. [lmmernos, U. A. Hebaes. — Mocksa :
HznarensctBo  [Opaiit, 2022, 256 c. — (Bpicmee oOpasoBaHue). —
ISBN 978-5-534-14916-6. — Tekct : snextpouunii // OOpaszoBaTenbHas niar-
dopma HOpaiit [catiT]. — URL: https://urait.ru/bcode/485440 (mata obparmenns:

27.12.2022).

3. Hectepor, C. A. baspl gaHubIX ;| Y4eOHUK M NPaKTUKYM A4 cpeanero npodec-
cuoHambHOTO oOpaszosanna / C. A. HectepoB. — Mocksa : H3marembcTBO
FOpaiir, 2022, — 230 ¢. — (TlpodeccuonansHoe obpazosanue). — ISBN 978-
5-534-11629-8. — Tekcr : snexrpoHHbit // (OOpazoBatenbHas miaThopMa
Opa#it [caiit]. —— URL: https://urait.ru/bcode/495981 (nara obpawecuns:
24.09.2022).

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

1. Azwik mporpamMupoanng Python. URL: https://www . python.org/(oTkpeITerii 10-
CTYyI)

2. Amnakouga. URL: https://www.anaconda.com/distribution/(oTKpbITbIH AOCTY)

3. SQL Online IDE: https://sqliteonline.com/(oTKpBITEITT ZOCTYT)

4. Odwmumanshbiii caiit Poccrata. URL: http://www.gks.ri/ (oTKpbITBIH JOCTY)

5. Oduunanpubiii caidt Lentpansuoro bauka Poceuu. URL: http://www.cbr.ru (o1-
KPBITBIH JOCTYM)




9. IlepeueHs MPOrpaMMHOIro odecneueHus

Tabnuua 9
IlepeueHs NporpaMmMHOro odecredyeHus
Haumenosanune Io
No - HaumeHnoBanue Tun A
pasaena yyeOHOH ABTOp paspa-
n/m OporpaMMbl | IPOrpaMmbl
JUCIHHIJIHHbI 00TKH
1 |Pazgen 1. Pabora ¢ nannsimu B Python
Pasgen 2. ToATOTOBKA JAHHBIX I CHCTEM Anaconda, Anaconda 2019
2, 6 MS Office — ; -
MAIIHHEOTO 00YYEHHS pacuéTHax Enterprise.
2 . 2016
~ | Pasznmen 3. [MapanacabHas v pacnpenciacHHasn Microsoft
? 00padoTKa TAHHBIX

10. Onmicanue MaTepuaIbHO-TEXHHYECKOH 0a3bl, HEOOX0AUMOIi /1151
OCYLECTBJIEHUS 00Pa30BaATE/ILHOIO MPOLEcca Mo JUCUUILIHHE

Tabauna 10

Crenennsi 00 00eceMeHHOCTH CMICHHATH3UPOBAHHBIMI Ay AUTOPHSIMH,
Ka0uHeTamu, Jad0paTopusiMm

HaumenoBanue cneuMa/ibHBIX NOMeLIe-
HHH ¥ MOMEINeHuH I8 CAMOCTOATE I b-
HO# padoTsl (Ne yuedHOro kopnyca, No

AYAUTOPHH)

OcHamenHoCTh CHENHANBHBIX IMIOMEIIEeHHH H M0~

MeleHH i 17Isl CAMOCTOSATEIbHON padoThI

1

2

yuebnas ayoumopus Ol nPoseOeHItst 3aHAMUL Aex-
YUHOHHOZ0 Muna, YYeOHas avoumopus it apynno-
GRBIX U HHOUBHAVAILHBIX KONCYAbMayui, yueonas
ayoumopus O MexVILe20 KOHMPOIS it NPOMeNC)-
movnei ammecmayuy (26 yuebuwili xopnye, 102
ava.)

b —

10
11
12

-

14

4,

JxpaH ¢ ackrponpusoaoM 1 mr, (Mus, No558771/2)

. [Mpoekrop 1 T, (O¢3 uHB. No) — nproOPETAICH HE 33 CUCT

CPCACTB BY3a

Bannanoycroiuuestii mkad 1 mwr, (Mue Ne558850/7)
Cuctemubiii 0ok P-4 541 3200 Mhz/1024 Mb/ 80 Gb /
DVD-R ¢ monutopoMm 1 wir, (MuB, Ne358777/9)

Crena «Ceprees Cepreit Crenmanosuy 1910-1999» 1 1w,
(Une Ne591013/25)

. Ornerywmrens nopowkosstii 1 wr. (Mus. Ne359527)

[MoxeecHoe kpemacHue k oruerymmurearo 1 mr. (Mus. Ne
559528)
JKamosu 2mr. (Mue. Nel107-221225, Mus. Nel 107-221225)

. Jaeka 20 wr.

. Cron aynuTopHsrii 20 mr,

. Croa nns mpenoaasarenst 1 i,

,Cryn 2 mir,

. Jocka mapkepnas 1 i,

, TpuOyna Hanoneras 1 mir, (0¢3 uHB, Ne)

vueOnas ayoumopus OAs nposeoeHus sausmuli ce-
MUHAPCKO2O Mund, vaeOHas ayoumopus o epyn-
ROGBIX U UHOUGUOVATLHBIX KOHCYALIMAYUT, V4ebHaa
aVoOUMOpUa 918 MEKVIIEZ0 KOHIMPOAA i RPOMEHCY-
MOYHON ammecmanut, noMetjeHye 11 camocmos-
measHoll pabomer (24 yuebnsiii kopiyve, 302 ava.)

=

W L

© 20 N1 o

10.
11

Cucremusiii 0ok Intel Core Intel Core 13-
2100/4096Mb/500Gb/DVD-RW 10 wr. (MuB.Ne601997,
HuB Ne60 1998, HuB.Ne60 1999, B Ne602000,
HuB.Ne602001, MaB.Ne602002, HuB Ne602003,
Hus.Ne602004, MaB.Ne602005, MuB.N2602006)
Mommrop 10 mT. (6e3 HHB. No) - MpHOOPETATHCE HE 3a CUET
CpPEeIcTB By3a

ITxagp 2 mr. (MuB.Ne5394166, MuB. Ne5394167)

Tymb6a | mr. (MHB.Ne394168)

TlomsecHoe KpemieHHE K orHeTymuTemo | mT. (MHB. Ne
559528)

Orrerymmrens mopomkossii | mr. (MHB. Ne359527)
Kamosu | mr. (MuaB.Ne351557)

Jocka MarHuTHO-MapkepHas 1 mr.

Cron 5 mir.

Cron xoMIBIOTEpPHBI 12 1T,

Crva oducHsii 21 .




12, Ceiidy 1 wir, (0¢3 MuB Nv),

CryACHUCCKOT O0ICKUTHT KoMHATHI AT ¢CAMOMNOATOTORKH

LIHBb nvenw H .M. Xenesnosa YwraneHslit 2an

11. MeToauueckue PeEKOMeHAALIHH CTYACHTAM 110 OCBOCHHI0 JUCHUILVIMHBI

[lprcTynas k W3yYEHHWIO AWCUWUTIWHB « MHKHHUPWHT OaHHBIX», CTYICHTHI
JIOJIKHBl O3HAKOMMTHCS ¢ Y4eOHOM nporpaMMoi, yueOHOH, HaydyHOH W MeToauue-
CKOH nuTepaTypoi, uMeloweica B oudbnuoteke PIAY-MCXA um. K.A. Tumupssesa,
TTOJTYYUTE B OMONTHOTEKE PEKOMEHIOBAHHBIE YIeOHHKH W yueOHO-MeTOAHUSCKHE TTO-
COOMSI, 3aBECTH HOBYH) TETPA/b /151 PA0OTHI ¢ IEPBOHCTOUHHUKAMM,

Ilpeanonaraercs, 4TO CTYACHT BBLIOOJHACT NPAKTUYECKOES 3aJaHUe B ayIauTo-
pvn, JoMa oOPMITAET W TOTOBHTCA TIO TEOPETHUSCKWM BOMPOCaM K 3amnTe paboTsl
Ha CNEeAYIOLEM 3aHSATHH.

Buabl u ¢gopMbl 0TPAdOTKU NPONYILUEHHbIX 3aAHATHIT

CTyOeHT, MpONYCTHBIINH 3aHATHS 0053aH CAMOCTOATETBHO BBIMIOITHUTE COO0-
leHHe (TPE3EHTAIMID), PACCMOTPEHHYIO HA MPAKTUUECKOM 3aHATHH W MOATOTOBUTh-
C4 MO KOHTPOJIbHBLIM BOOPOCAM K 3alUuTe padoThl B pAMKaX 4aCOB KOHCYJIbTALMH.

12. MeToauueckre peKoMeH 1AM NPenoIaBaTe/IaM Mo OPraHu3anuyu o0yueHus
no AMCUUILTHHE

KommimekcHOEe OCBOCHWE CTYACHTAMH YUeOHOW IUCHWITITHAHBI « VHKWHWpPHHAT
JIAHHBIX» TIPEJINONAraeT U3YyUCHUE PEKOMEH/IYEMOH y4eOHO-METOAMYECKON JIMTepa-
TYpbl, MOArOTOBKY K MPAKTUUCCKUM 3aHATUAM, CAMOCTOATCAbHYIO padOTyY NpU Bbl-
TTONTHEHWH MPAKTHUECKAX 3adaHWH, JOMAUTHUX 33JaHWIH.

Ha neppom 3aHsTK npenojasaresib 3aKkperiseT 3a KaK/bIM CTY/IEHTOM HOMEP
BapuaHTa AJisl BbINIOJIHCHHUSA MHAHBHAYAJIbHBIX pa60T (KE[K MpaBnuJI0, HOMCP BAPHAHTA
COOTBETCTBYET MOPSAKOBOMY HOMEPY CTYACHTa B KypHane npenoaasarend). [lo
KOKAOW WHAMBHAYANBHOW padoTe gomkHa ObITh TOCTABIEHA OLUEHKA TO (PaKkTy ee
3QlUTHI. 3aIUTY PEKOMEHYETCA MPOBOANTh HA CIEAYIOUIEM MOCTIE MOJIYyUESHUs 3a-
nanus 3anatuu. llpenonapatens 0043aH NPOBEPUTH COOTBECTCTBUE BbIMOJIHCHHOMQ
3aJaHWA UCXOAHBIM JAaHHBIM BAPHAHTa CTYACHTA. TakuM 00pa3oM, HCKITIOYAeTCA Be-
POSITHOCTh TJIaruara.

B pamxax kypca mpeaycMoTpenbl (popmbl paboThl CTYACHTAMU B MAJIblX CPYII-
Max, OPUEHTHPOBAHHBIE HA PA3BHTHE HABBIKOB B3aHMOICHCTBHA Y CTYACHTOB TIPH
pelieHur Mpod)eCCUOHAIbHBIX 33/1au.

IlpenogaBarenb AOMKEH CTUMYJAMPOBATb CTYACHTOB K 3aHATHIO HAYYHO-
WCCIIe10BATETBCKON paboTol, H3YUEHHIO HAYYHOH SKOHOMETPHUIECKON JTHTEpaTypHI,
B T.4. OT€UECTBEHHON W 3apy0eKHON NEPUO/IMKH.

CTyIeHT MOJKET TPOBECTH COOCTBEHHOE CTATHCTHYECKOEe HADMIOAEHHE 3a CO-
IMAJIbHO-3KOHOMUUECKHUMHU SIBJIEHUAMU, MPEACTARISMIONMMH €I0 HAYUHbBIH WHTEpEC,
[OCTPOUTL CTATUCTUMECKYIO MOAEL, cAeNaTh Nporuos. B cnyuae Haanexaliero Ka-
YecTea, ero pabora MOKeT OBITH 3acTylIaHa HA HAYYHOM KpysKke Kadeapsl win Ha
CTy/neHuYecKOH HayuHol koHpepeHuuu. Tlo peuennio kadeapbl, CTYAEHTHI, 3aHSB-




e TIPU30BEIE MECTa Ha HAYYHBIX CTYIEHUYECKWX KOH(EepeHIHSIX, MOXKET OBITh
Harpas/ieH JAONOJHUTENILHBIMH DaJlJlaMK K CBOEMY JIMYHOMY PEHTHHTY.,

Iporpammy paspaboran (u):
XapuroHoBa A.E., k.3.H., 10LEHT

VYineaukun A.E., acCHCTEHT




PEIIEH3US

Ha padouyro nporpammy gucuuniiiel b1.B.19 «MuKuHupuHT 1aHHBIX»
OTTOTT BO no nanpaeaeuue 09.03.02 «HudopMaunoHHbie CHCTEMBbI H TEXHONOTHHY,
HANPABJCHHOCTE «bonabnine naHHbIe H MamnHHoe 00yuenue (Machine Learning & Big

Data)» (kpaarn(HKANHA BRIMYCKHHKA — 0aKanaep)

Konomeeroii Enenoiit Cepreesroit, nouenToM Kadenpe! ¢urancor @1'bOY BO r. Mockser
«PI'AY-MCXA umern KA. Tumupszesa», KaHIMOATOM 3KOHOMHMUYECKHX HAyK (Hanee o TeKCTY
peueH3enT), NpoeeaeHo peuensuposanue padboueit nporpamMmel gucumuniaunb «Mmxunupunr gan-
noixy OIOIT BO no nanpasneuunto 09.03.02 «Huhopmayuonivie cucmemsi 4 Mexnoiouu »,
HanpaeneHHOCTh «Bboabmue AaHHbIe 1 MamHHHOEe 00ydeHne (Machine Learning & Big Data)»
(ypoBeHb 0OyueHus - Gakanarpuat) paspadotanHoit B @I'BOY BO «Poccuiickuii rocynapcTpeH-
HBIH arpapHbii yHuBepcuTeT — MCXA nMenn KA. Tumupssepa», Ha kadenope CTaTUCTHKU U KH-
OepHEeTHKY (pa3padoTunkn — XapuToHOBAa AHHA EBr¢HbCBHA, KAHAHIAT 3KOHOMHYCCKHX HAVK, O-
ueHt kadeapbl CTarHCTUKU W KHOepHETHKH W YNbAHKHH Anekcanap EBreHbeBH4, acCHCTEHT Ka-
denpul CTATHCTUKU U KNOEPHETUKH).

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

1. IlpeopseneHHas pabouas mporpaMma THCUHTUIHHBI « UHKMHMPHHT DaHHBIX» (OANee 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 THCUMIIMHBL B paMkax peanu-
sauuu OTTOTT BO we nodiexcum comueruro — AMCHMINKMHA OTHOCHTCA K JIMCIMITMHAM 4acTH,
dopMupyeMoli yaacTHUKaMH 00pa30BaTENBHEIX OTHOMICHMH yueOHOTO IUKIA YUeOHOTO LIUKIa —
B1.B.

3. lMMpencrasnennpvie B [lporpamme fetTd OUCLUHIUIMHBLI COOMGEMCMBYIoM TPeDOBAHUAM
®I'OC BO nanpasnenus 09.03.02 «Hudopmayuonnsie cucmentor i mexnoioiu».

4. B coorsetcTsuH ¢ [Iporpammoii 3a aucuunnuHon « MHKXKMHMPUHT JAHHBIXY 3aKpenaeHo 2
kompemenyny (4 unduramopa), JncuunianHa « «HHKMHUPHHT JaHHBIX» W npesacTaBiaeHHas I1po-
rpaMMa cHocoOHa Pearn306anms X B OOBIBIEHHBIX TPEOOBAHMSIX.

5. Pesyivmamut ofyuenun, pencTabicHHble B lIporpaMMe B KaTeropHsx 3HaThb, YMCTh,
BNaneTh coomeememeyiom cnetuduke 1 COAepKAHHI0 TUCUUIUIUHBL W JCMOHCHIPUPVIOHT BO3MOMNC-
HOCML MOJYHEHHS 3aB@HHbIX pe3yibTaToB.

6. Obuas TpyRoEMKOCTh auctHuInHB « OCHOBBI Haykn o maHHBIX (Data Science)» cocras-
nsieT 3 3auéTHble eAUHALEI ( 108 4acoB, B TOM YHCTIC MPAKTHUCCKOH MOATOTOBKY 4 Haca).

7. Wndopmauus o B3aMMOCBA3M M3Y4AeMbIX JHCLMILUIMH W BONPOCAM MCKIJIIOUeHHsS 1yOuin-
POBaHHH B COIEPKAHUU OMCUMIUIVH coomeaenchmeyem neiicturensiocTH.  ducuunnvuna «Huxu-
HUPUHT AaHHBIX» B3aMMOcBszaHa ¢ Apyrumu aucuunnunHamu OITOIT BO u YuebHoro nnana no
HanpaeneHuto 09.03.02 «Huhopmarpuonnsie cucmemsr 4 MEXHOAO2MM» W BO3IMOKHOCTL AyONUpoO-
BaHHA B COACPIKAHHH OTCYTCTBYET.

8. llpenctasnennas llporpamma mpeanojaraeT HCIONB3OBAHHE COBPEMEHHEIX oOpas3oma-
TeJIbHBIX TEXHOJIOTHH, HCNONb3yeMble NIPH pPeain3auui PasindHbIX BUaoB yueOHol paborel. Pop-
Mbl 00pazoBaTeNbHbIX TEXHOJOIHH coomeememayiom cneundrke JMCUHUIITHHBL

9. IlporpaMmMa AuCUMNIMHBI « MHKMHUPHHT AaHHBIX» MpeAnonaraeT NpoBEAEHHE 3aHATHI
B MHTEPAKTHBHOI (opMe.

10. Bugtrl, comep:kaHie M TPYZOEMKOCTL CAMOCTOSTENIEHOH padoTEl CTYIEHTOB, MPEICTaB-
neHHble B llporpamme, coomeememeyiom TpeOOBaHHAM K IIOATOTOBKE BBHITYCKHHMKOB, COHAEpIKa-
wumcs 8o PIOC BO uanpasnenus 09.03.02 «Hughopucrpuonnote ctucmentsr tt MEXno02u».

11. lMpencrasnennnie u onucannsie B [porpamme Gopmbl mexyryedi ouenkn 3Hanui (3awm-
Ta pabot), coomeememeyiom cneuupuke TUCLUNANHBI U TPeOOBaHMAM K BbIMYCKHUKAM.

@®opMa NpOMeXKYTOUHOTO KOHTPOJIA 3HAaHMH CTYAeHTOB, NpeaycMmoTpeHHas [IporpaMmoi,
OCYLIECTBIAETCA B (POPME BK3aMEHA B 6 CEMECTPE, YTO COOMGEHICIEYent CTATYCy THCLUIUTHHEL, KaK




AUCHMIIMHBL HAacTH, GOPMUPYEMOI yuyaCTHHKaMH 00pa3z0BaTEbHBIX OTHOLIEHHE yueDHOro nukna
— b1 B ©I'OC BO wanpaeneuus 09.03.02 «Huhopyanguonnsre cucmems! i1 mexnorozui»,

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

13. Yuebuo-merognueckoe obecrievuene OHCLHILUIMHBI [TPEACTABIEHO. OCHOBHOH JMTEpa-
Typoii — 4 ucTouHuKa (Da30BbIN yHeOHHK), TONOIHUTENBHO!N nuTepaTypoit — 3 HauMeHoBaHus HH-
TEPHET-pecypchl — 6 MCTOYHHUKOB M cOOTBeTCTBYeT TpedoBaHusM PI'OC BO HanparneHus 09,0302
«HMHPOPMALIHOHHEIC CHCTEMBI H TEXHOJIOTHID? .

14. MaTepHalbHO-TEXHHYCCKOE 00€CMeUeHHEe IHCUHIUIMHEL COOTBCTCTBYCT CIELH(DIKE
aucuunanibl «MIKUHUPUHT JaHHbIX» 1 oDecneYnBaeT UCHOIbL30BAHNE COBPEMEHHBIX 00pa3oBa-
TEJIbHBIX, B TOM YUCIE HHTEPAKTUBHLIX METOIOB 00y UeHMs.

15. MeToanueckHe  peKOMEHAAlMH  CTYA€HTaM UM METOAMYECKUE  PEKOMEeHJaluH
MpenoaBaTeasM No OpraHusaluu odyueHUs No AMCLUUIUVIMHE JAt0T NMpeACTaBleHHe O cneuuduke
00yueHNA 110 TUCHHUITIHHE « MHXMHHPUHT JTAaHHBIXY .

OBLUIHE BbIBOAbI

Ha ocHoBaHWM NpOBE1EHHOTO PELEH3UPOBAHHUS MOXHO CHeNaTh 3aKN0YeHHE, YTO XapakTep,
CTPYKTYpa M couepxanue padoued nporpamMmbl aucuuiinibl ««Hmkunupunr ganneix»  OIOIT
BO no nanpaenenuwo 09.03.02 «Huhopmaynonnvie cucmemvr 1 mexHoA021Y», HaPaBIEHHOCTD
«boabume aaHHbie H MamuHHOe 00yueHue (Machine Learning & Big Data)» (kBanugukanus
BHINYCKHMKA — Dakanasp), paspabotannas XaputoHoroii A, E., K.3.H., 10LEHTOM Kadenphl ¢TaTH-
crukn W kudeprervku n YipsukuueiM A E. accucrentom kadeapul craTHCTHKM U KHOEPHETHKH,
coorsercryer Tpedopanusm PIOC BO, cospemennbim TpebOBAHHSIM SIKOHOMHKH, PbIHKA TPYAA U
MO3BOJIHT MPH €€ peanu3aliii yeneurHo odecneynts GopMUpOBaHHE 3a8BNEHHBIX KOMMETEHIMH,

PeuenzenT: Koaomeena E.C., noueHT xadeapu punancor ®I'50Y BO «Pocceuiickuii rocyaap-
cTBeHBHbIHA arpapiibii yHusepenteT - MCXA umeitn KA. Tumupasesa», kananaar

IKOHOMHUYCCKHX HayK
- «24» asrycra 2022 r.
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