MuHHCTEpCTBO HAyKH U BhICIIEro oOpa3zoBanus Poccuiickoit deneparuu

Mypomckuii HHCTUTYT (puiiuasn)
cbe;[epanbﬂoro TOCYAapCTBCHHOT'O 6IO,EL)KCTHOF (6] 06pa303aTeJ15H0ro YUYPCKACHUA BBICHICTO 06pa3OBaHI/I}I

«BiaauMupCKU roCyAapCcTBEHHbIN YHUBEPCUTET

uMeHu Anekcanapa I'puropreBuua u Hukousas I'puropsesnua CtrosieToBbIx»
(MH Bar'y)

Kadenpa I1Hnu
«YTBEPXJIAIO»

3aMmecTuTenb JupekTopa no YP
H.E. AunpuanoB

20.05.2025
PABOYASA ITPOI'PAMMA JUCIHUITJINHBI
Cucmembvt 06pabomku 60ILUUX OAHHBLX
HanpagJieHue noaroToBKU 09.04.04 IIpoepammnasn unscenepus
HpO(l)I/IJIb nmoAroOTOBKH Texnonozuu pa3pa60ml<u UHMEIEKNMYA/IbHbLX
cucmem
Bcero Popma
Tpynoem- Tex- IIpaktn- | JlaGopa- Koncyab- | Kont- | (comrak- NPOMEIKY-
Cemecrp KOCTb, - YyecKue TOpHBbIE Tams pouE THAs CPC, TOYHOT0
yac./3a4. > | 3auaTHS, | PadOTHI, ’ > yac. KOHTPOJIst
yac. yac. yac. padora),
el. qac. gac. (3K3., 3a4.,
uac. 3a4. € 011.)
1 126/3,5 | 32 32 3,2 0,25 67,45 | 58,55 3au.
2 126/3,5 | 16 16 32 3,6 2,35 69,95 204 | 9k3.(35,65)
Htoro 252 /7 48 16 64 6,8 2,6 137,4 | 78,95 35,65

Mypom, 2025 r.




1. lleanb ocBOeHNSI AUCUUILIHHBI

Hemu:

OcCyIecTBIATh TOUCK, KPUTHYECKHUN aHAIN3 ¥ CUHTE3 HH(POPMAIINH, TPUMEHSATh CHCTEMHBIH
MIOJIXO/1 JUIsl PEIIICHUs TIOCTABIICHHBIX 33]]a4 Ha OCHOBE MPUMEHEHUS OOJIBIINX JTAHHBIX;

OcymecTBiaTe cOop, 0OpabOTKYy M CTaTUCTUYECKHI aHAU3 JaHHBIX, HEOOXOJMMBIX IS
pEILICHHS TTOCTABICHHBIX SKOHOMHYECKHX 337a4 C MPUMEHEHHEM METOJIOB aHalin3a U 00paboTKH
OOIBIIMX TAaHHBIX;

[loHnMaTh TPUHOUIBI PaOOTHI  COBPEMEHHBIX WH(POPMAIMOHHBIX TEXHOJIOTUH U
UCIIONIb30BaTh WX JUJIS PEHICHHs 3a1ad4 Mpo(ecCHOHATBLHON JESTEIBHOCTH C HCIIOJIb30BAHHEM
TEXHOJIOTUH OOJIBIINX JTAHHBIX.

3anaumu:

Ocy1iecTBisIeT TMOUCK HEOOXOIUMON HH(OpMAaIUK, XpaHsIEHcss B CTPYKType OOJBIIMX
JAHHBIX, ONTUPASCh HA PE3Yy/IbTATHl aHATN3a TIOCTABIICHHOW 3a/1a4H;

Pa3zpabaTpiBaeT BapuaHTBl pEIICHHUS MPOOJIEMHOW CHUTyallud Ha OCHOBE KPHUTHYECKOTO
aHaJIM3a TOCTYIMHBIX KCTOYHUKOB HH(OPMAIIMK B CTPYKTYpPE OOIBINHX JAHHBIX;

Hcnonp3yeT OCHOBHBIE METOJBI, CPEJICTBA IIOJNYYCHHsS, MPEICTABICHHUS, XPaHCHHUS W
00pabOTKM CTATHCTUYCCKUX JAHHBIX C UCMOJB30BAHUEM METOJOB U TEXHOJIOTHI OOJBIINX JAHHBIX;

[TpuMeHsieT cTaTHCTUYECKUE METOABl 00pa0OTKM COOPAaHHBIX JIaHHBIX, MCIOJB3YET aHAIIU3
JAHHBIX, HEOOXOIMMBIX JIJISi PEIICHHS ITOCTABJICHHBIX YKOHOMUYECKUX 3aJlad Ha OCHOBE OOJBIINX
JTAHHBIX;

Hcnonb3yeT COOTBETCTBYIONIME CONEPKAHUI0 TPO(ECCHOHATBHBIX 3a/1ad COBPEMCHHBIE
UppoBbIC UHPOPMALIMOHHBIC TEXHOJIOTUH, OCHOBBIBASCh HAa TPUHIIMIIAX MX Pa0OThI, B TOM YHCIIE,
Ha IPUHIUIIAX 00pabOTKH OONBIINUX JAHHBIX;

[ToHnMaeT NPUHIHUIBI PabOTHI COBPEMEHHBIX HUMPOBBIX WH(POPMAIMOHHBIX TEXHOJOTHIA,
COOTBETCTBYIOIIUX COJACPKAHUIO MPO(PECCHOHAIBHBIX 3a7ad Ha OCHOBE METOJOB W TPUHITUIIOB
XpaHEeHUs1, BBIOOPKH U 00paObOTKH OOJIBIMX JaHHBIX.

2. Mecro mucuuniannsl B crpykrype OIIOII BO
Z[J'ISI OCBOCHUA OUCHUILINHBI HCO6XO)II/IMBI HaBBIKHW IIPOIrpaMMHPOBAHUA W 3HAHUA OCHOB
aHaJIn3a JaHHBbIX

3. Ilnanupyemble pe3yabTaThbl 00y4eHHS 110 TUCHHUILTHHE
[Inanupyemble pe3ynapTaThl OOY4YEHMsI MO IUCLUIUIMHE, COOTHECEHHbIE C IUIAHUPYEMBIMHU
pesynbratamu ocBoeHust OIIOII (koMneTeHIUAMEI U UHANKATOPAMU JTOCTHKEHHUST KOMIIETSHIINN )

[Tnanupyemsbie pe3yabTaThl 00yUESHUs 110 AUCIUIUINHE, B
COOTBETCTBUH C HHIMKATOPOM JIOCTIKECHUS] KOMITETSHINN

dopMupyemsle

KOMIIETEHITNH (KO, HanMeHoBaHHE OLIEHOYHOTO

coJiepKaHue WNuaukatop JOCTHXKEHUS PesynbraTel 00y4ueHus 1o CpeacTaa
KOMIIETEHIIHH) KOMIETEHINH JICIUIIIIMHE
[IK-2 Bnanenue [IK-2.1 Peanuzyer MeToabl U METO/IbI U IPOrpPaMMHBIE BOIPOCHI K YCTHOMY OIIPOCY
METOJlaMU MpOrpaMMHBIE HHTEP(dEHCHI nHTepdeiick
IIPOrpaMMHOM B3aUMOJICHCTBHS C B3aUMOJICHCTBHSA C
peanuzanyu BHEITHUMH IIPOTPAMMHBIMH | BHELIHUMH IPOTPaMMHBIMH
pacnpeesIeHHbIX KOMIIOHEHTaMU kommoHeHTamu (I11K-2.1)
HHPOPMAITMOHHBIX TIPUHITUITEI PabOTHI
CHCTEM COOTBETCTBYIOIIIX
COJICPKAHUIO

npodeccHOHaIbHBIX 33124
COBPEMEHHBIX IH(POBBIX
nH(OpPMaLMOHHBIX
texHonorui (IIK-2.1)
Peanm3oBeIBaTH METOIBI U
porpaMMHBIE HHTEpdeHCh
B3aUMO/ICHCTBUS C
BHEITHUMH ITPOTrPaMMHBIMHU




kommonentamu (I1K-2.1)

MerogaMu 1 IPOrpaMMHBIMH
unrepeiicamu
B3aUMO/ICHCTBUS C
BHEITHUMHU [IPOTrPaMMHBIMU
komnoHeHtamu (I1IK-2.1)
HaBBIKAMHU CO3/1aHHA
MPOTPaMMHOTO 00eCTICUeHHUS
JUISL aHAITN3a, PAcTIO3HABAHHS
1 00paboTKHN HHPOPMALINH,
cucteM nu(poBoit 06paboTKH
curnanos (I1K-2.1)

T1K-3 Bnanenune
HaBBIKAMH CO3IaHUsI
MPOTrPaMMHOTO
oOecrieueHus I
aHanmu3a,
pacrio3HaBaHuUs U
00paboTku
HHPOPMALIUH, CUCTEM
UQppoBoH
00paboTKH CUTHAIIOB

[IK-3.2 [IpuMeHseT MeTOAbI
MAIIMHHOTO O0yUYeHUs st
00paboTky nHGOpMAIIH

METOJIbl MallIHHHOTO
oOy4eHus aist 00paboTKI
napopmannu (I1K-3.2)
IIpumensaTs METOABI
MAaIIMHHOTO O0y4YeHuUs ISl
00paboTku MHPOPMAITIH
(TIK-3.2)
METOJIaMH MaIIMHHOTO
00y4eHus a1t 00paboTKK
nHpOpMaIUU OOIBIINX
JaHHBIX C UCIIOJIb30BaHHEM
AITOpPUTMOB 00pabOTKH U

ananmza (I1K-3.2)




4. CTpyKTYypa H coepkaHne TUCHUILTHHbBI

OO0m1as TpyA0€MKOCTh JUCIIUIUIMHBI COCTABIISIET 7 3a4€THBIX €IUHMUIL, 252 Jaca.

4.1. ®opma o0y4eHHsI: OUHAS
YpoBeHb 6a30BOr0 00pa30BaHMS: BhICIIIEE.

Cpoxk 00yueHust 2r.

4.1.1. CTpyKTypa IMCHUNINHBI
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1 OcCHOBBI Pa0OTEHI C 1 |14 31 Yoragii onpoc
OOJIBIITMMH JJAHHBIMH

2 Apache Spark ¢ Python 1 |18 32 27,55 YCTHBI onpoc
Bcero 3a CEMECTp 126 32 32 3,2 0,25 58,55 3ay.

3 | Apache SparkcPython | 2 |16 1632 20,4 | Yemwii onpoc
Bcero 3a cemectp 126 | 16 | 16 | 32 + 3,6 2,35 204 DK3.(35,65)
Urtoro 2521 48 | 16 | 64 6,8 | 2,6 | 78,95 35,65

4.1.2. CoaepkaHue TUCUMILIMHBI
4.1.2.1. IlepeyeHnb JeKUM i
Cemectp 1

Paszoen 1. Ocnoswl pabomul ¢ 6oabuUMU OGHHBIMU

Jlexnus 1.

Omnpenenenue 6OIBIINMX NaHHBIX (2 yaca).

Jlexkuusa 2.

Beenenue B OoJIbIIIHE JaHHBIC! Hp06HCMBI, noaAXO0AbI, TCXHOJIOTNH (2 qaca).

Jexnuusn 3.

Meranannsie (2 yaca).
Jekmnusa 4.

Bonbme nannsie (2 yaca).
Jexkuusa 5.

Cuctems! ynpasienus.bonpmmmMu 1anabIME (2 yaca).

Jlexuus 6.

ITporpammuas matdopma Hadoop.Pacnipenenennas daitnosas cuctema HDFS (2 yaca).




Jleknus 7.
Apache Spark ¢ Python (2 yaca).
Paszoen 2. Apache Spark ¢ Python
Jlexnus 8.
Pa6ota co SparkContext (2 yaca).
Jlexknusa 9.
PySpark SQL (2 gaca).
Jlexnus 10.
Apache Spark. RDD, DataFrame, DataSet (2 gaca).
Jlexknus 11.
Apache Spark Streaming (2 ygaca).
Jlexnusa 12.
Apache Spark Structured Streaming (2 yaca).
Jlexnus 13.
Apache Spark (2 gaca).
Jlexnus 14.
OnTtumuzanus paboTsl Spark: K31upoBaHre U MapTUIIMOHKUPOBaHUE (2 yaca).
Jlekuus 15.
OnTtumuzanus npousBoauTeabHocTy Spark (2 yaca).

Jlekuus 16.

Hcnons3oBanue Spark B o6maunbix miatdopmax (2 yaca).
Cemectp 2
Pasoen 3. Apache Spark ¢ Python
Jlekuus 17.

Mammnnoe o6y4yenue ¢ MLIib (2 gaca).
Jlekuus 18.

User-Defined Function (UDF) (2 gaca).
Jlekuus 19.

Co6op nannbix Ha motoke Apache Kafka (2 gaca).
Jlekuus 20.

[lepenoc mopeneili B pactpeaeneHHy0 cpeay (2 yaca).
Jlexnusa 21.

TectupoBanue Mmozeneii (2 yaca).
Jlexnus 22.

besonacHocTh 1 ynpaBieHue 1octynoM (2 gaca).
Jlekumus 23.

O6pabotka Tekcta 1 NLP B Spark (2 gaca).
Jexkuusa 24.

Peanpusie keticel: ETL, Data Lakes u ananutuka (2 gaca).

4.1.2.2. IlepeyeHb NPAKTHYCCKUX 3aHATHH

Cemectp 2
Pazoen 3. Apache Spark ¢ Python
IIpakTH4eckoe 3ansaTue 1

[Tonyuenue u 3arpy3ka gatadpeiima (2 gaca).
IIpakTH4eckoe 3ansaTHE 2

Pabota c naradperimom (2 gaca).
IIpakTH4eckoe 3ansaTHe 3

Pa3merka nannpix (2 gaca).
IIpakTnyeckoe 3ansaTHe 4

Pa3Benounplii ananu3 qaHHBIX (2 yaca).
IIpakTu4yeckoe 3aHATHE S

Apache Spark: RDD (2 ygaca).



IIpakTnyeckoe 3ansiTue 6

Apache Spark: DataFrame, DataSet (2 yaca).
IIpakTnyeckoe 3ansiTue 7

Apache Spark Streaming (2 gaca).
IIpakTnyeckoe 3ansiTue 8

Apache Spark Structured Streaming (2 gaca).

4.1.2.3. IlepeueHnb 1a00paTOPHBIX PadoT

Cemectp 1
Paszoen 2. Apache Spark ¢ Python
JlabopaTopnas 1.

PySpark Machine learning (4 gaca).
JlabopaTopnas 2.

PySpark RDD continued (4 1aca).
JlabopaTopnas 3.

MPI nns pacnipeniesieHHOTO peleHus 3a7a4n KJIacTepr3alliy U OLIEHKHU KauecTBa
KJactepusanuu (4 daca).
Jlaboparopnas 4.

BBenenue B 001auHbIe TEXHOJIOTHH (4 Yaca).
JlaGoparopHnas 5.

Breruncnenus nHa rpaduueckom sape (4 gaca).
JlaGoparopHnas 6.

PySpark B o6maunoMm knactepe (4 daca).
Jlaboparopnas 7.

PySpark u SQL (4 gaca).
Jlaboparopnasn 8.

PySpark u SQL (4 gaca).
Cemectp 2
Pa3zoen 3. Apache Spark c Python
Jlaboparopnas 9.

WNurerpanus Apache Spark ¢ Python (4 gaca).
JlabopaTopnas 10.

UcnonszoBanne SparkContext (4 gaca).
JlabopaTophnas 11.

Pa6ota ¢ komnonentamu Apache Spark: RDD (4 gaca).
JlabopaTopHnas 12.

Pabota c komnonentamu Apache Spark: DataFrame (4 gaca).
JlabopaTopHnas 13.

Pabota ¢ komnonentamu Apache Spark: DataSet (4 gaca).
JlabopaTopHnas 14.

Apache Spark Streaming (4 gaca).
JlabopaTopHnas 15.

Apache Spark Structured Streaming (4 yaca).
JlabopaTopHnas 16.

[TocTpoenue pexomenaaTenbHOM cuctembl Ha GraphFrames (4 gaca).

4.1.2.4. IlepeyeHb TeM U y4eOHO-METOAUYECKOE O0eceueHre CAMOCTOSATEIbHO

padoThI
[lepeueHb TeM, BHIHECEHHBIX Ha CAMOCTOSITEIbHOE U3yUEHUE:
1. Apxutektypa Apache Spark: OcHOBHBIE KOMITOHEHTHI Spark.
2. Onepauuu Hag RDD (Tpancdopmanuu u ecTBus).
3. Ucnonw3zoBanue SQL-3anpocoB 1uisl aHanu3a JaHHBIX.
4. Pabota ¢ Hive u unTerpanus ¢ [pyruMu HCTOYHUKAMU JAHHbBIX.
5. O0paboTka MOTOKOBBIX AaHHBIX ¢ Spark Streaming.



6. Anroputmbl 1 mpuMeHerre MLIib mist moctpoeHust Moaernex.
7. I'padosie Beruucienus ¢ GraphX.
8. Pabota ¢ rpadgamu u anroputrmamu Ha rpadax.
9. UaTerpanus Spark ¢ Hadoop.
10. Urenue u 3anuch NaHHBIX W3 paznuyHbix ¢popmaroB (CSV, JSON, Parquet u ap.), uHTErpamus ¢
0a3aMu J1aHHBIX.
11. CpaBuenne Apache Spark ¢ Hadoop MapReduce, Flink u npyrumMu nHCTpyMEHTaMHU.
Jlis  caMOCTOSITENIBHON PAa0OTHl MCTOJB3YIOTCS METOAMYECKHE YKa3aHHUS [0 OCBOCHUIO
JTUCIUIUIMHBI U U3JIaHUS U3 CIHCKA MPUBEJCHHON HI)KE OCHOBHOM U JTOTIOJIHUTEILHON JIUTEPATYPHI.

4.1.2.5. IlepeyeHb TeM KOHTPOJIbHBIX padoT, pedepartos, TP, PI'P, PIIP

He mimanupyercs.

4.1.2.6. IlpumepHblii IepeYeHb TeM KyPCOBBIX padoT (IIPOEKTOB)
1. PazpaboTka pacnpeneneHHOro MexaHu3Ma 3alpocoB C HU3KOW 3aJep)KKO 1yl O0IbIINX HaOOpOB
JAHHBIX, BKJIIOYAsi CTPYKTYPUPOBAHHbIE U TOIYCTPYKTYPHUPOBAaHHBIC/BIOKECHHBIE JaHHBIE.
2. Pa3pabotate MH(]pACTPyKTypy XpaHWIMIIA TaHHBIX Ha 0Oa3ze SQL mis urteHus, 3amucu u
YIIpaBJICHUA OOJIBIIINMU AaraceTaMiu B pacClIpCACIICHHBIX CPpCAax XpaHCHU .
3. PazpaboTka cucTeMsl gaTa-nairiaiiHa U yIpouieHue HHKPEMEHTHOH 00paOOTKHU TaHHBIX.
4. Pa3paboTaTh MEXaHU3M aHAUIUTHYECKON 00pabOTKN MH(POPMALIUH, TPETHA3HAYECHHBIN /Il pabOThI
C OYCHb OOJIBIIMMHU MAaCCHBAaMH JaHHBIX.
5. Pa3paboTaTth aHAMUTUYECKYIO0 0a3y MaHHBIX PEAJbHOTO BPEMEHHM C COOCTBEHHOW MOIJIEPIKKOM
BJIO’KEHHBIX JIAHHBIX C UCIIOJIb30BAHNEM HATUBHBIX HHBEPTUPOBAHHBIX TTOUCKOBBIX WH/IEKCOB.

5. O0pa3oBare/ibHbIE TEXHOJIOTHHU
B mpouecce m3ydyeHHs IUCUUIUIMHBI NPUMEHSETCS KOHTAKTHAs TEXHOJIOTHs MPENoJaBaHUs
(32 HCKIIOYEHHEM CaMOCTOATEJIBHO H3Yy4aeMbIX CTyldeHTamu BompocoB). [Ipu mnpoBeaeHun
IPAaKTUYECKUX pabOT MPUMEHSAETCS] UMUTALIMOHHBIM WM CUMYISUMOHHBIN noaxox. aru pemenus
33/1a4 CTYAEHTaM JEMOHCTPUPYIOTCS IIPU IIOMOIIM MYJIbTUMEIMWHOM TEXHUKH. B manpHelmem
CTYJEHTBI CAMOCTOSITENIBHO PELIAIOT AHAJIOTUYHBIE 3aJaHHUS.

6. OneHoYHbIE CPeACTBA AJIA TEKYLIEero KOHTPOJIA YCIIeBAeMOCTH,

HpOMe)KyTOqHOﬁ aTTeCTallui MO0 U TOraM OCBOCHHUA JUCHUILJINHBI.
@DOH/IbI OIIECHOYHBIX MATEPHAJIOB (CPEICTB) MPUBEIEHBI B IPHIIOKEHUH.

7. YueOHO-MeTOANYecKOe U HHPOPMAITMOHHOE o0ecnieueHrne JUCHUIIJIMHBI.

7.1. OcHOBHas1 y4eOHO-METOAMYECKAS JIUTEpaTypa M0 AMCUHUILIMHE

1. Heneix, A. H. [Ipunsatue pemeHuii Ha OCHOBE METO/I0B MAIIMHHOTO OOy4eHHs : yueOHOe
nocobue no kypcam «Mojaenu M METOAbl WHKEHEpPUM 3HaHM», «MeToapl aHanmu3a OOJIbLINX
nanabix» / A. H. Hensix, H. B. [parasm, 3. M. KoroB. — Pocros-Ha-/lony, Taranpor :
Wz natenscrBo FOxHOTO enepanbHoro ynusepcutera, 2022. — 113 ¢. — ISBN 978-5-9275-4246-8.
— Texkcer : anexkrponnslit // Ludposoit o6pazoBatensHbiil pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/131458. html. — Pexxum poctyma: nnasi aBTOpU3HMp. MOJb3oBaTeneil -
https://www.iprbookshop.ru/131458.html

2. Konkuna, B. B. Beenenune B 60mb1e JaHHBIC U aHATU3 HHGOPMAIINH : Y9eOHOEe mocodne /
B. B. Konkuna, A. b. bopucenko, 1. JI. Kopo6oBa. — Tamb6oB : TamO0BcKuii rocyaapcTBEHHbIIH
texHudyecknd yausepcutet, ObC ACB, 2024. — 81 c. — ISBN 978-5-8265-2749-8. — Tekcr :
anekTpoHHbI // LludpoBoit obpazoBarensublii pecypc IPR - SMART : [caiit]. — URL:
https://www.iprbookshop.ru/145326.html. — Pexxum poctyma: nnas aBTOpU3Up. MOjib3oBaTenell -
https://www.iprbookshop.ru/145326.html

3. IlapackeBoB, A. B. bonbmme nannsie : yueOnuk / A. B. IlapackeBoB, A. O. CepreeB. —
Mocksa, Bonorga : Undpa-Unxenepus, 2024. — 148 c. — ISBN 978-5-9729-2120-1. — Teker :



snexktpoHHed // IludpoBorr obpazoBarenbublii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/143597.html. — Pexxum nocrtyma: nns aBTOPU3HP. MOIB30BATENCH -
https://www.iprbookshop.ru/143597.html

7.2. I[OHOJIHHTCJ]LH&H y‘leﬁHO-MeTOI[I/I‘-IeCKaH Jurepartypa no ImCuuIJanHe
1. XKenesnoB, M. M. MeToapl M TEXHOJOTHU OOPaOOTKHM OOJIBIIMX JAaHHBIX : y4eOHO-
MeToguueckoe nocodue / M. M. XKenesnos. — Mocksa : MUCHU-MI'CY, O5C ACB, 2020. — 46 c.
— ISBN 978-5-7264-2193-3. — Tekct : anektponnsiii // LludpoBoit odpazoBarenbubiii pecypc IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/101802.html. — Pexxum nocryma: s
aBTOPH3HUP. MoJb30Barenen - https:// www.iprbookshop.ru/101802.html

7.3. Ilepeyenb nHGPOPMALMOHHBIX TEXHOJIOT Ui, MCIIOJIb3YyeMbIX IIPH
OCYLLIECTBJICHHH 00pa30BaTeIbHOI0 NMPoLecca Mo JUCHUIIMHE, BKJIIYas
nepevyeHb NPOrpaMMHOr0 odecrieyeHus: 1 HH(POPMAIMOHHBIX CIIPABOYHBIX

CHUCTEM

B  oOpazoBarenbHOM  TIpOIECCE  HUCHONB3YIOTCS  MH(POPMAIMOHHBIE  TEXHOJIOTHH,
peann30BaHHbIE  HA  OCHOBE  HMH(DOPMAIMOHHO-00Pa30BaTEILHOTO  TOpTaja  MHCTUTYTa
(www.mivlgu.ru/iop), 1 ”HGOKOMMYHUKAITMOHHOW CETH MHCTUTYTA!

- IPEIOCTABJICHUE YIeOHO-METOIUYCCKIX MaTEPHAJIOB B JICKTPOHHOM BHJIE;

- B3aMMOJICHCTBHE YYaCTHHKOB 0Opa30BaTENLHOTO IIpoIecca depe3 JIOKAIbHYI0 CeTh
uHCcTUTyTa M VIHTEepHET;

- IPEJOCTABIICHUE CBEICHUI O pe3ylibTaTax y4eOHOH NEATETBHOCTH B 3JEKTPOHHOM JTHYHOM
KaOuHeTe 00yJaroIerocs.

WudopmanroHHbIe CITPABOYHBIE CHCTEMBI:

https://sparkbyexamples.com/pyspark/

[Tporpammuoe obecrieueHme:

LibreOffice (Mozilla Public License v2.0)

7-Zip (GNU LGPL)

Google Chrome (JIuuenzunonnoe cornamenue Google)

PEJl OC (Cormamenue Ne140/05-21V ot 18.05.2021 rosma o coTpyTHUYECTBE B 00JIACTH
HayKH, Pa3BUTHSI MHHOBAIIMOHHOMW IS TEIHHOCTH )

Microsoft Visual Studio (ITporpamma Microsoft Azure Dev Tools for Teaching (Order
Number: IM126433))

Microsoft Visio (IIporpamma Microsoft Azure Dev Tools for Teaching (Order Number:
IM126433))

Notepad++ (GNU GPL 3)

7.4. Ilepedyennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«AHTEpHET», HEOOXOAUMBIX JIJI OCBOECHHUS TN CIIUILIMHBI
iprbookshop.ru
mivlgu.ru/iop

8. MarepuajbHO-TeXHUYECKOE O0eceYeHue QU CIUITHHbI

JIaGopatopusi CHCTEMHOT'O M MPUKJIAHOTO IPOrPaMMHUPOBAHHUS

6 mr. xomneroTepoB Intel Core 15, 3500 MHz/ O3Y 6Gb/ SSD-512Gb/ LG 22°; 6 miT.
nepcoHanbHbIX KommbioTepoB Digitech (kommiekt2) Intel Core 15 3000 MHz/ DDR-4 12Gb/ SSD-
512Gb/ Philips 21eb; mpoextop NEC V300X 3D; skpan mpoeKkIimoHHBI HacTeHHBIM Lumien Master
Picture; mapmpytuzatop Gigabit Switch TEG-S16S; maker cucreMbl MOOMJIBHOTO MOHHTOPHHTA;
71ab0paTOPHBIN CTEHA A M3y4YeHHs] MUKPOKOHTpoJuiepa; poboTusupoBanHas miatdopma IE-POP-
BOT; anmapaTHO-porpaMMHBbIH KOMIUIeKC «lI3ydeHHe NMPUHLIMIIOB MOCTPOCHUS U HCCIIEIOBAHUS
MH(OKOMMYTAIIMOHHBIX JOKAJIbHBIX ceTei». MapkepHas nocka. Jloctyn k cetu IHTepHeT.

JlabopaTopust ”HPOPMAIIMOHHBIX PECYPCOB



6 wmT. kommnbiotepoB Intel Core 15, 3500 MHz/ O3V 6 Gb/ SSD-512Gb/ LG 22’; 6 mir.
nepcoHanbHbIX KoMibioTepoB Digitech (kommiekt 2) Intel Core 15 3000 MHz/ DDR-4 12Gb/ SSD-
512Gb/ Philips 21eb; mpoextop NEC V300X 3D; skxpan mpoeKImoHHBIA HacTeHHbIH Lumien Master
Picture; mapmpytusarop Gigabit Switch TEG-S16S; maker cuctemMbl MOOHIBHOTO MOHHMTOPHHTIA;
71a00paTOPHBINA CTEHJ JJIA U3YYCHHUS MHKPOKOHTpouiepa; podorusupoBanHas miardopma [E-POP-
BOT; annapaTHO-niporpaMMHbIi KoMmIuleke «/3yuyeHue NPUHLMIIOB MOCTPOEHUS U UCCIEIO0BaHUS
MH(OKOMMYTAIIMOHHBIX JOKAJBHBIX ceTei». MapkepHas nocka. Jloctyn k cetu IHTepHeT.

9. MeTounquKne YKa3aHusd 110 OCBOCHUIO TUCHUIIJIMHBI

Jlis yCHemHOro OCBOEHHSI TEOPETHYECKOro Marephalia O0y4aroMiics: 3HAKOMUTCS CO
CIIUCKOM PEKOMEHYEMOW OCHOBHOM W JIONOJHUTEIBHOW JINTEPATYPHI; YTOUHSET y MPENOJaBaTENS,
KaKUM JIONOJHUTENIbHBIM I[OCOOUSIM CJIEIyeT OTHaTh IMPEANOYTEeHHE; BEAET KOHCIEKT JEeKIUH U
npopabaThIBaeT JEKIIMOHHBIN MaTepHall, IOJIb3YiICh KaK KOHCIIEKTOM, TaK U y4eOHBIMU TTOCOOUSIMH.

Ha mnpaktuueckux 3aHATHSAX MPOWUICHHBIA TEOPETUYECKUH MaTepuan MOAKpPEeIIseTcs
PCIICHUCM 3aJiad IO OCHOBHBIM TEMaM JHCHUIIIIMHBI. 3aHarus MMPOBOAATCA B KOMIIBIOTCPHOM KJIACCC,
UCIIONB3YS  CIleualbHOE IMporpaMMmHoe obecrieyenue. Kaxnoil mnoxarpymnme oOydaromuxcs
IpernojaBaTellb BBIJACT 3aqady, CBS3aHHYIO C pa3padOTKOW H TPOTPaAaMMHOU peanu3arueit
anropuTMOoB 00paboTku uHpopMauu. B KoHIle 3aHATHS 00y4arole JeMOHCTPUPYIOT MOTYYSHHbBIE
PE3yaBTATHI MPETIOIaBATEI0 U TIPU HEOOXOAMMOCTH AETA0T paboTy Haj OMIUOKaAMH.

Jlo BbIMONIHEHUsT TAOOPATOPHBIX PabOT OOyYaroUIMiics M3ydaeT COOTBETCTBYIOUIMI pa3jien
TCOpHH. Hepen 3aHATUCM CTYACHT 3HAKOMHUTCA C OIMMCAHUCM 321[121HI/II>1 JJIA BBIIIOJTHCHUSA pa6OTI)I,
BHUMATEJIbHO U3y4YaeT COJIep:KaHue U MOPSAOK MpoBeneHus dabopaTtopHoil pabotel. JlabopaTtopHas
paboTa IpoBOAITCA B KOMIIBIOTEPHOM Kjlacce. O0ydaromiyecs BhITOJIHAIOT UHINBUYAJIbHYIO 3a7a4y
KOMIIBIOTEPHOTO MOJIEIIUPOBAHMSI B COOTBETCTBMM C 3aJaHUEM Ha JabopaTopHylo padoTy.
[TonydenHble pe3ysbTaThl UCCICIOBAHUN CBOASATCA B OTYET W 3AIIMINAKOTCS IO TPAIUIIMOHHOMN
METOJMKE B KJIacce€ Ha CcIeaylouleM JlabopaTopHOM 3aHsITHU. HeoOXOoauMblii TEOopeTHYECKHid
MaTepuai, WHIUBUAYATbHOE 3aJ[aH¥e, IIard BBIMOJHEHHS J1a00paTopHO paboThl M TpeOOBaHHE K
OTUETYy TMPHUBEACHBI B METOJUWYECKUX YKa3aHHSIX, pPa3MEIICHHbIX Ha UHGOPMAIMOHHO-
00pa30BaTeNbHOM MOPTAJIE UHCTUTYTA.

CaMmocrtosiTenbHasi paboTa OKa3bplBa€T Ba)XXHOE BIUSHUE HAa (HOPMHUPOBAHHE JUYHOCTH
OyIylIero CHeIUaINCTa, OHA TUTAHUPYETCS 00yJaronuMcs caMoCTosITeNbHO. Kaxk blit oOydaromnuiics
CaMOCTOSITENIFHO ONpEAEIsSeT peKUM CBOEH pabOThl M Mepy TPyAa, 3aTpaylMBaeMOro Ha OBIIAJCHHE
y4eOHBIM COJIEP)KaHHEM JUCHUIUIMHBL. OH BBIIOJHSIET BHEAYJUTOPHYIO pabOTy W H3y4YeHHUE
pa3zenoB, BHIHOCUMBIX Ha CaMOCTOSATENbHYIO paldoTy, MO JMYHOMY HMHIMBHIYaJIbHOMY IUIAHY, B
3aBUCHMOCTH OT €r0 MOJArOTOBKH, BPEMEHH U IPYTUX YCIOBUM.

KypcoBast paboTa BBINOMHSETCS B COOTBETCTBHUM C METOJMYECKHMH YKa3aHUSIMH Ha
KypcoByto pabotry. OOyuaronuiicss BBIOMpAeT OJIHY U3 YKa3aHHBIX B IIEPEYHE TEM KYpCOBBIX paloT,
UCXOJS U3 CBOMX MHTEPECOB, HAIMYUSA COOTBETCTBYIOLIUX JIMTEPATYPHBIX M MUHBIX HCTOYHUKOB. B
XO0JIe BBIMOJIHEHMsI KypcOBOM pabOThI MpenoAaBaTesb MPOBOAUT KOHCYJIbTauu oOyuatouierocs. Ha
3aKJIFOYUTETIBHOM 3Tane o0yJaromuiicss oopMIIseT MOSCHUTENbHYIO 3alMCKY K KypCOBOM paboTre u
BBITIOJIHSET €€ 3alUTy B IPUCYTCTBUU KOMHCCHUHU U3 MpenojaBaTene kadeapsl.

dopma 3aKIHYUTEIBHOTO KOHTPOJS IMPU INPOMEXYTOYHOM aTrTecTaluuu — 3K3aMeH. Jlis
MIPOBEICHUS TIPOMEKYTOYHOW aTTECTAlUU 110 TUCHIUIUIMHE pa3paboTaHbl (POH]I OIIEHOYHBIX CPEACTB
U OaJuIbHO-pEMTHHIOBas CHCTEMa OLIEHKH Y4eOHOM JesTeabHOCTH CTylneHToB. OleHka o
JUCHUIINIMHE BBICTABIIICTCSA B HH(i)OpMaHHOHHOﬁ CHUCTEME U HOCUT HHTeT”pHpOBaHHLIﬁ XapakTep,
YUHUTHIBAIOIINI PE3yNbTaThl OLIEHUBAHUSI YYaCTHUsI CTYIECHTOB B ayJAMTOPHBIX 3aHATUSIX, KauecTBa U
CBOCBPEMCHHOCTH BLIIIOJTHCHUA 3aHaHHﬁ B XOA€ MH3YUCHUA JUCHUILIMHBI M HpOMe)KyTOLIHOI\/’I
aTTECTALUU.



[Iporpamma coctaBieHa B cooTBeTcTBHM ¢ TpeboBanmsimu PI'OC BO mo HampaBieHHIo
09.04.04 Ilpocpammuas uudicenepusi WM TPOPIIIO TOATOTOBKH Texwonozuu  pazpabomxu
UHMELIEKMY ANbHbIX CUCTIEM
Pabouyto nporpammy coctaBui Mopmun K.B.

[IporpamMma paccMoTpeHa u oo0peHa Ha 3aceqanuu kadeapsl I1THu

npoTokoia Ne 27 ot 13.05.2025 ropa.
3aBenytommii kapeapoit ITHH Kuznaxos A.JL
(ITonmuce)

PaGouast mporpamma paccMOTpeHa M OZ0OpeHa Ha 3aceJaHMU Yy4eOHO-METOIUYECKON
KOMHCCUU (aKyIbTeTa

npotokoi Ne 9 ot 15.05.2025 rona.
IIpencenarens komuccuun OUTP Kymaposa E. Y.
(ITogmuce) (®.1.0.)




Ilpunoscenue
@oH/1 O1IEHOYHBIX MATEPHAJIOB (CPEACTB) MO TUCIHUITHHE
Cuctembl 00pabOTKH OOJBITUX JTAHHBIX

1. OHeHO‘IHbIe MaTepuaJbl AJ NPOBCACHUS TEKYIICI0 KOHTPOJISA yCII€EBAEMOCTH

o JMCIUIIJIMHE

Temsbl asst yeTHOTO OMpoca:

1. Yro takoe 6omnpime gannbie (Big Data)?

Onumure OCHOBHBIE XapaKTEPUCTUKU OOJBUIMX IaHHBIX, TaKhMe Kak O00BbEM, CKOPOCTb H
pazHoobOpasue.

2. YUto takoe Apache Spark u xak on oTiimuaercs ot Hadoop?

OOBbsicHUTE apXHUTEKTYpy Spark W ero mpeuMyIiecTBa MO CPaBHEHHUIO C TPAIUIIOHHBIMU
pemenusiMu Ha ocHoBe Hadoop.

3. Yto Takoe RDD (Resilient Distributed Dataset) B Spark?

Onumure, yto Takoe RDD, ero ocHOBHbIE CBOICTBAa U KaK OH MCIOJIb3yeTCs s 00paboTKU
JTAHHBIX.

4. Kak paboTaeT MexaHu3M JICHUBBIX BbIUuMCIeHUN B Spark?

OObsicHUTE, YTO TaKO€ JICHHWBBIC BBIUYMCICHUS M KAaK OHU IOMOTAIOT OINTUMU3UPOBATH
BBITMIOJIHEHHE 3a/1a4 B Spark.

5. Yro takoe DataFrame u xak oH oiinuaercst or RDD?

Onummre ctpyktypy DataFrame, ero mnpeumymiectBa M cioydyad UCIHOJB30BaHUS I10
cpaBHeHUIO ¢ RDD.

6. Kakx MoxHO ncmonb3oBath Spark SQL a1 aHanu3a naHHBIX?

[TpuBeauTe MpUMeEpHI, Kak UCHONB30BaTh Spark SQL ist BBIMOTHEHHS 3alIPOCOB K JaHHBIM,
HAXOJSIIUMCS B Pa3IMUYHBIX UCTOYHHKAX.

7. Yto Takoe Tpancopmanuu u aercTBus (actions) B Spark?

OObscHUTE pa3HUIly MEXIy TpaHChOpMalUsIMU U JIEHCTBUSMHU, HPHUBEIUTE TMPUMEPHI
Ka)KJ0ro TUIA.

8. Kak Spark oOpabateiBaeT 1aHHBIC B pPeKUME peaaIbHOTO BpEMEHH?

Omnwumure, kak padoraer Spark Streaming ¥ Kakue CIIEHApUH IPUMEHEHHSI OH MOIJICPKUBACT.

9. Uto Takoe kiacrepuzanus B KoHTekcTe Spark?

OObscuuTe, Kak Spark pacmpenenser 3amadd MO y3jIaMm KiacTepa M KaKUe KOMITOHEHTHI
Y4acTBYIOT B 3TOM IPOIIECCE.

10. KakoBbI OCHOBHBIE CTIOCOOBI ONITUMHU3ALIMN IPOU3BOJUTENBHOCTH MTPUIIOKEeHNH Ha Spark?

[lepeuniciure U ONMUIINTE HECKOJIBKO METOJOB ONTHUMHU3ALMH MPOU3BOAUTEIBHOCTH, TAKHX
KaK HCIIOJIb30BaHME KAILIMPOBAHUS, BHIOOpP MOAXOASILEr0 YPOBHS NapajuleIu3Ma M ONTHUMU3ALUS
3aIpOCOB.

O0wmee pacnpenenenne 0a110B TEKYIEro KOHTPOJIS IO BUAAM y4eOHBIX padoT 1Jisl CTY/ICHTOB

PeliTunr-konTpons 1 YcTHBIN onpoc 20
PeliTuHr-KOHTpOIH 2 VYeTHbIl onpoc 20
PeliTunr-koHTpOis 3 YcTHBIN onpoc 20
[Tocemenue 3anaTnit 0
CTYJEHTOM

JlonoaHHUTENbHbIE OalIbl 0
(OoHyCBI)

Brinosinenue cemecTpoBoro

IIJIJAHA CaMOCTOATEIbHON 0

paboThI




2. IIpoMe:xxyTOoYHAast aTTEeCTANMS 10 TMCHUIIHHE
IlepeyeHb BONPOCOB K IK3aMeHY / 3a4eTy / 3a4eTy C OlleHKOM.
Ilepeyenn npakTHYeCKHUX 32124 / 3aJaHUH K IK3aMeHY / 3a4eTy / 3a4eTy ¢ OeHKOMH (nmpu

HAJIMYKH)

MeTtoauyeckue MaTepuasbl, XapaKTepHU3yIolHe NPoueAypPbl OlleHUBAHUS

https://www.mivlgu.ru/iop/course/view.php?id=3734

MaxkcumanbHasi cymma 0asuioB, Habupaemast CTyIeHTOM 1o aucuuiinHe pasHa 100.

HEKOTOPBIC MTPAKTUICCKIE HABBIKA
paboThI ¢ OCBOSHHBIM MaTEPUATIOM
c(hOpMHUPOBAHBI HEJIOCTATOYHO, BCE
MPeyCMOTPEHHBIE MPOTPaMMOi
o0y4eHus1 yueOHbIC 3aJaHUS
BBITIOJTHEHBI, KAYECTBO BHITIOJTHEHUS
HU OJTHOTO W3 HHUX HE OI[CHCHO
MUHUMAaIbHBIM YHCIIOM OaJIJIoB,
HEKOTOPBIC BUJIBI 3aJTAHUH
BBHITIOJTHEHBI C OLTHOKaAMU

Onenka | Onenka 1o mikaie ObocHoBanme Yposens
B chopmuposannocmu
Oastax Komnemenyuil
bonee | «OtnuaHO» ConeprxaHue Kypca OCBOCHO Buicokuit yposens
80 MTOJIHOCTBIO, 0€3 Mpo0eoB,

HEOOXO/IMMBIE IPAKTUYECKUE HABBIKU

paboThl C OCBOEHHBIM MaTEPUAIIOM

copMupoBaHbI, Bce

MPEyCMOTPEHHBIE IPOTPAMMOMA

oOyueHus: yueOHbIE 3aJaHUs

BBITTOJIHEHBI, KAYECTBO UX

BBIITOJTHEHUS! OIICHEHO YUCIIOM

0aJ10B, OJIM3KUM K MAaKCUMaJIbHOMY
66-80 | «Xoporo» Coneprxkanue Kypca OCBOECHO IIpoosunymutii

MIOJIHOCTBI0, 03 po0eoBs, ypoeeHs




50-65 | «YnosnerBopurenbHo» | ComepxkaHue Kypca OCBOEHO Ilopozoewiit yposens
YaCTHUYHO, HO IPOOEITBI HE HOCST
CYIIECTBEHHOT'O XapakTepa,
HEOOXO/IMMBIE PAKTUYECKUE HABBIKU
paboThI ¢ OCBOCHHBIM MAaTEPUAJIOM B
OCHOBHOM C(hOpMHPOBaHHI,
OOJIBIITMHCTBO MPETyCMOTPEHHBIX
porpaMMoi 00ydeHHs yU4eOHBIX
3aJJaHUii BBITIOJIHEHO, HEKOTOPBIE U3
BBIITOJTHEHHBIX 331aHUH, BO3MOXKHO,
COJIEPIKaT OITMOKHU

Menee | «HeynosnerBopurenbHo» | CoaepkaHue Kypca HE OCBOCHO, Komnemenyuu ne
50 HE0O0XOAMMBIE IPAKTUYECKUE HABBIKU | chopmuposansl
paboThl HE CHOPMHUPOBAHBI,
BBITTOJIHEHHBIE YUeOHBIC 3a1aHUs
coJiepkaT rpyoObie OmuOKu

3. 3agaHus B TeCTOBOM (popMe 1O TUCHUILINHE
[Ipumeps! 3ananuii:
Uro Takoe "Oonbmue gannsie” (Big Data)?
A) JlaHHBIE, KOTOpBIE HE TIOMELIAIOTCS HA OJHOM JKECTKOM JHCKE
B) JlanHble, KOTOpBIE 00pabaTHIBAIOTCS C MOMOIIBIO OOBIUHBIX PENILIMOHHBIX 0a3 JaHHBIX
C) lanHble, KOTOpbIE MOT'YT OBITH 00paObOTaHbl BPYUHYIO
D) Jlaunsie, pazmep koTopbix npepbimaeT 1 Th

Bompoc 2:

Kakoii u3 cinenyronmx KOMIIOHEHTOB SIBIISIETCS 4acThio aKocucTeMbl Apache Spark?
A) Hadoop HDFS

B) MySQL

C) MongoDB

D) Microsoft Excel

Bompoc 3:

Kaxkoit u3 ciemyromux MET010B UCTIOIB3YETCs st 00pabOTKM MaHHBIX B Spark?
A) MapReduce

B) DataFrame

C) SQL Server

D) OLAP

Bormpoc 4:

Kakoit u3 cienyronmx A3bIKOB IPOrpaMMHUPOBAHUS MOAJIEPKUBAET HAMCAHUE MPUIIOKEHUN
Ha Apache Spark?

A) Java

B) C#

C) Ruby

D) Bce nepeuncneHHbie

Bormpoc 5:

Urto takoe RDD B Apache Spark?

A) PensunonHas 6a3za JaHHBIX

B) luck ¢ nanHbsIMU

C) YcroituuBblil pactipesieleHHbI Ha00p JaHHBIX
D) BupryanbHas MamHa



[TonHbIi IepedeHb TECTOBBIX 33JJaHUN C YKa3aHUEM MPABHIBHBIX OTBETOB, pa3MellleH B OaHKe
BONPOCOB  Ha  HMH(MOPMAIIMOHHO-00pa30BaTeIbHOM  TOpTaje  HMHCTUTYTa IO  CCBUIKE
https://www.mivlgu.ru/iop/course/view.php?id=3734

Or1eHKa pacCUUTHIBACTCS KaK MPOICHT MPABUJIBHO BBIMOJHEHHBIX TECTOBBIX 33JaHUN U3 HX
oO1iero yucia.



