[Tpunoxenue 5

denepanbHOE rOCYIapCTBEHHOE OIOKETHOE 00PAa30BATEIHHOE YUPEXKICHUE BBICILIETO
obpazoBanus « TaMOOBCKHUIA rocynapCTBEHHbIN yHUBEpcUTET uMenu [.P. Jlep:kaBuHay»
NuctutyT MareMaTtuku, Pu3nku 1 HHPOPMAITMOHHBIX TEXHOJIOTUN
Kadenpa maremarnueckoro MoJieTMpOBaHMs 1 HHPOPMALIMOHHBIX TEXHOJIOTUI

YTBEPX/IAIO:
JUpPEKTOP-UHCTUTYTA

0 T0BPAS
%8 0rPAI0843,04

HHOOPMAOIHE
TERHOSON

0
%

O
y VNN
L -.N“\&Qdoﬁ

RS

PABOYAS ITPOT'PAMMA

no puctuminae OT/I. 1 Onnaitn-kypc "O6padoTka GOMbIINX JaHHBIX"
Hampasnenue noarorosku/crnenuanbHOCTh: 09.03.03 - [lpuknagnas nadopmaTrka

[Tpoduns/nanpaBnenHocts/cniennanu3anus: [Ipuknaanas nadpopmaruka B
nH(opManMoHHOU cdepe

YpoBeHb BbICIIEro 00pa3oBaHus: OakagaBpuaT
KBanudukanus: bakanasp

rog Habopa: 2021

TamboB, 2022



ABTOpPBI MPOrpaMMBblI:
Pr16akoB Muxaun AHATOILEBUY
Kanmunar ¢pusuko-maremarndeckux Hayk, [lepecnaBueBa Oxcana HukomaeBHa

Pabouas mporpamma coctasneHa B coorBercTBur ¢ ®I'OC BO mno nampasnenuto nonrorosku 09.03.03 -
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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

YK-1 CnocobGeH ocCymecTBIATh TOUCK, KPUTHYECKUW aHAIW3 W CHUHTE3 WH(OpMaIuu, NPUMEHSTH
CUCTEMHBIHN MOAXOA JUIsl pEIICHUs TOCTaBICHHBIX 3a]a4

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOCHHUS JUCIUILTUHBL:

- HAy4YHO-UCCJIEA0BATEIbCKHI

1.3 JlucumriinHa OpUEHTHPOBAHA Ha MOATOTOBKY OOydYaroUIMXCs K MPo(ecCHOHaIbHOM AEATEIbHOCTH B
chpepe: 06 Cpsi3b, MH(OPMAIMOHHBIE M KOMMYHHUKAIIMOHHBIE TEXHOJIOTUH (B cdepe MpOeKTHPOBAHUS,
pa3paboTKu, BHEAPEHUS U HKCILTyaTallui HH)OPMAIIMOHHBIX CUCTEM, YIPABICHUS X )KU3HEHHBIM ITHKIIOM)

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIE
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH
npodeccroHaIbHBIC
JercTBUs (IPU HATTUYIAN
npodcTangapra)

Konx n HammeHoBaHme
xommnerenuu ®I'OC BO,
HEOOXOIUMOM 1151
(hopMHUPOBaHUS TPYIAOBOTO
WIH PO CCHOHATBLHOTO
JIeHCTBHS

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM

VK-1 Cnocoben
OCYIIECTBIATH MOKCK,
KPUTUYCCKUI aHATTN3 U1
CHHTE3 UH(pOpMAIIHH,
MPUMEHSITH CUCTEMHBIH
TOJIXOJT JJIST PEIICHHUSI
[MOCTaBJICHHBIX 3a1a4

[IpuMeHsleT CHCTEMHBINM TOAXOA M METOABl 00padOTKU
OOJIBIINX IaHHBIX npu penieHnn 3a1a4
po(eCcCUOHATLHOM e TEILHOCTH

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

VYK-1 CrnocobGeH oCyIIeCTBIATh MOMCK, KPUTHUECKUN aHANU3 U CHHTE3 WH(pOpMaluH,
MPUMEHATH CUCTEMHBINH MOAXO/ AJISl PEIICHUS ITOCTaBICHHBIX 3a1a4

No
n/n

HanmenoBanme
JMCIATUINH,
OTIPEIICIISTFOTITIX
MEKTUCITUTUTHHAPHEIE
CBSI3HU

®opma oOyueHus

OuHas 3aouHas
(cemectp) | (cemectp)

1123 (|1]2]3

—

Maremarnka

+ +

2 |Co3nanue u
ynpaBieHue 6azaMu
JIAHHBIX

3 [®unocodus

4 |®dunaHcoBast
rPaMOTHOCTb:
YIpPaBICHHE THUHBIMH
(huHaHCAMHU

5|udposas KyIsTypa

2. MecTo nucuuiuiaabl B cTpykrype OII 0akanaBpuara:
JuctumnuHa «OnnaH-kype "O06paboTka 60mbmuX JaHHBIX '» u3ydaeTcsa B 1, 2, 3, 4, 5, 6 cemecTpax.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM qucuMIUTHHEL 12 3.€.




Ounas: 12 3.e.

3aounas: 2 3.e.

Bun yueOHo# paboTh Qunas 3aounas
(Bcero yacoB) | (Bcero 4acon)
O0mast Tpy10éMKOCTb TUCHHUILIHHBI 432 432
CamocrosrenbHas padota (CP) 432 408
3auer - 24

3.2.ConepxaHue Kypca:

Ne Hasganue Bun @OopMBI TEKYILETO
TEMBI paszena/TeMsbl yueOHOI KOHTPOJIS
paboTsl,
gac.
CP
0|3
1 cemectp
1 Bcerynnenue, [IpakTyeckoe
pacrnpeeneHHbIe 72 | 68 3aJaHue
(haliIoOBBIE CHCTEMBI
2 cemectp
2 [TorokoBas 7 | 68 [IpakTueckoe
00paboTKa TaHHBIX 3aaHue
3 cemecTp
3 BigTable-nonoOusie 7 | 68 [IpakTnueckoe
xpanwinia, HBase 3a7aHue
4 cemectp
4 Dynamo-niomo6HbIe [IpakTueckoe
XpaHUJIUIIA, 72 | 68 3aJaHue
Cassandra
5 cemecTp
5 AHaIUTUYECKHUE [IpakTyeckoe
MeTonbl oopabotku | 72 | 68 3aaHue
OOJIBIINX JTAHHBIX.
6 cemecTp
6 MeTtoasr 06paboTKH KonTponsHas
OOJIBIINX TAaHHBIX pabora;
Ha OCHOBE 72 | 68 TectupoBanue
HCKYCCTBEHHBIX
HEUPOHHBIX CETeH
Tema 1. Berynuiienue, pacnpeneneHnslie paiiosbie cucremsl (YK-1)
Jlexknus.

Berynnenne. BigData. O030p cymiecTBYIOIIMX METOJOB PACIpPENEICHHOT0 XpaHeHHs U 00padoTKu
OonbIIMX AaHHBIX. PactipenenenHbie (hailioBble CUCTEMBI. YCTPOMCTBO KIaCCHUECKHX (DAaMIOBBIX CHCTEM U
ciocoObl MacmTabupoBanus a0 nogaepkku ¢aitnos Ha MHoro Th. NFS. GFS, HDFS, nouankoBoe
XpaHeHHe, UMMYTa0eIbHOCTh U 3alpeT CIy4YalHbIX W3MeHeHuH, npeanaraembiii APl pacnpenenennoii @C.
ApPXUTEKTypa pacrpeneieHHbIX (ailioBeIX cucTeM. MacTtep-cepBep, HOIBI, MaWIUIaifH YTEHUS M 3aIHCH,
JIOKQJIbHBIE U HEJOKaJbHbIE YTeHUs. OTKa30yCTOWYMBOCTD 10 BBINAJEHUIO MAIMH (PEIUIMAKIMS, €rasure).

OTtkazoyctoitunBocTh MacTep-cepBepa (hot standby, shared journal, multimaster).

3ananus AJ51 CAMOCTOSITEILHOI padoThI.




3agauu:
1. IToaroroBka K 3amuTe 1a00paTOpHON PabOTHI.
2. AHanmu3 CyIIeCTBYIOIIMX METOOB PACIIPECIICHHOTO XPaHEeHUS U 00paOOTKH OONBIINX JaHHBIX.

Tema 2. IloroxoBasi 060padoTka 1aHHbIX (YK-1)
Jlexknus.
Apache Kafka kak “xpanunumie” 1isi TOTOKOBBIX BRIYUCICHUN. Monenb JaHHBIX, topic, partitions (as a unit
of parallelism). Mozens otkazoyctoitunBocTH, ISRS, perunkarus. [Iponpiocepsl 1 KOHCBIOMEPBI, CTPATETHH
MapTULMPOBAaHUS ¥ TPYNIHPOBKA KOHChIOMEpoB UYteHwe maHHbiXx at least once, obOecrneueHue
TpaH3aKnuoHaNbHOCTH uepes durability & replay.

Mopnens Beruncnenuid Spark Streaming (Discretized Streams). AkkymysiupoBaHue 6arda u 100aBI€HUE €ro
k RDD. Ilepecuer y3kux u mHpoKux 3aBucuMocTeid. CoXpaHseM0Oe COCTOSHUE B IOTOKOBBIX BBIYHUCICHUSIX.
CoBmelnieHne OTOKOBOI U TAYKOBOM 00paOOTKU JaHHBIX

3aganus AJ151 CAMOCTOSITEIbHOM PadoThlI.
3agaun:
1. [ToaroroBka K 3amuTe J1a00paTOpHON PabOTHI.

Tema 3. BigTable-nogo0unie xpannaunma, HBase (YK-1)

Jlexknus.
Mopnens nannbix BigTable/HBase (monsiTHe CTpOKH, KiIro4a, JIEKCHKOTPAQHUECKOTO MOPSAKA, KOJIOHKH,
ceMelicTBa KOJIOHOK, Bepcuu). [lapTuimpoBanue NaHHBIX, PETHOHBI (TalneTsl) TaONUIbl, PEerHoH-cepBepa.
Memory Store -- in-memory append-only xpanwnuie nansbeix. IIpomecc crnusiHust Bepcuii. IIpouecc
KOMIakTH(GUKauuu JaHHbIX. Onepanuy TOYEYHOTO M JHAla30HHOTO YTEHUH, onepanus 3anucu. Momenb
otkazoycroitunBoctu (WAL+Replay, cunxponHnas perumkanusi). [Ipumepsl nn3aiiHa cXembl TaOMUIBI U
NpaBUJIBHBIN BEIOOpA KITIOYA.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
3agaun:
1. IToaroroBka K 3amuTe J1a00paTOpHON PabOTHI.

Tema 4. Dynamo-noxo0nbie xpanujauma, Cassandra (YK-1)
Jlekumus.

Mogens manabpix Dynamo/Cassandra. Xemr-maptunmpoBaHue JaHHBIX, consistent hashing, eventual
consistency, read quorum, write quorum. AaTudHTponuiiHbIe TexHUKU. Hinted Handoff. Merkle Trees n nx
WCTIOJIb30BaHKE MTPU CHHXPOHHU3AIMH PETUIHK.

3ananHus AJ151 CAMOCTOSITEILHOI padoThI.
3amaun:
1. IToaroToBka K 3amure J1abOpaTopHOIl paboTHI.

Tema 5. AHaauTn4yeckue MeToabl 00padoTKku 00abmuX JaHHBIX. (YK-1)
Jlexknus.

AHanutudeckue MeTosbl 00padoTku 6onbmNX AaHHBIX. [Inardopmbl nporno3Hoi ananutuku. RapidMiner.

Oranbel TTyOMHHOTO aHanmM3a JdaHHBIX. Pesynaprupyromas Busyanusamus. [IpoBepka. OnTummu3arus.
STATISTICA Data Miner.

[IpenBapurenbHas 00padoTka JaHHBIX. OMIIBTpaIs JaHHBIX. YHCTKA TaHHBIX
3ananus AJ51 CAMOCTOSITEILHOI padoThI.

3amaun:

1. IToaroToBka K 3ammre J1abOpaTopHOil paboTHI.



Tema 6. MeToabl 00padoTKN GOJILIINX TAHHBIX HA OCHOBE HCKYCCTBEHHBIX HepPOHHBIX ceTeil (YK-1)
Jlexknus.

[Tonsitust o Hetiponubix cetsax (HC). O6ume ueptet HC. Heiiponsl. Knaccudukamus mo tuiy HEHpOHOB:
KJaccu(uKauss HeHPOHOB MO BUAY (YHKUIMHU CTUMYIISLUH, KiIacCu(UKalus HEHPOHOB MO BUIY (YHKLIUHU
aKTHBALMK, KiIaccu(UKas HEHPOHOB MO TUIy CHTHala, KiIacCU(UKalus HEHPOHOB IO BEPOSTHOCTHOU
omnpeneneHHocTu. Knaccudukanuss HEHpOCETEBBIX apXUTEKTYp: MO THILY CBS3€H B CETH - CETh MPSMOTO
pacnpoCTpaHEeHHUs, PEKyppPEHTHAs CETh, COPEBHOBATENIbHASL CETh; 110 HAJIMUYUIO CKPBITBIX JIEMEHTOB; I10
JMHAMUYECKHM XapakrepuctukaMm. Knaccudukanus MeTogoB 00ydeHHs: 10 UCIOIb3YeMbIM Mapagurmam -
«c yuutenem» (KOHTpoilupyemoe oOydeHue), «0e3 yuutens» (camMooOyueHHE) W CMEIIaHHas; 10
UCTIOJIb3YeMbIM TIpaBHJIaM - KOPPEKIHs Mo omuOke; mMamuHa bombliMaHa; mpaBuio Xe060a; oOyueHue
METOZIOM COPEBHOBaHHS, OOyue€HHE METOIOM CceJeKiuu. MHorocnoiHblii nepcentpon (MLP). Meromst
HaXOXKJEHUs TIN00aIbHOro MUHMMyMa (GYyHKUMH omubok. PanuaneHas OasuchHas ¢ynkmus (RBF).
[TpeumymectBa cetu RBF mepen ceramu MLP. Ilpunuuner oOydenuss RBF-cetn. BepositHOcTHas
HelipoHHast ceTb (PNN). Ilpeumymectsa u Hemoctatku PNN-—cereil. Cetp Koxonena. OcHoBHOM
uTepaloHHbIi anroput™m Koxonena. O6nacts npumenenus cetu Koxonena. Heo6XxonumMocTh mocTpoeHus
rubpugHoit cetu. DddexkruBHocTh rTMOpuAN3anuu. [Tpunmun padorsl TuOpuanHoil cetn. OTmmumne I'C ot
o0bryHOM HelpoceTn. [Ipunuun obyuyenus I'C. basza 3nanmii rubpuanoit cetn. Anroputm BeiBona s I'C.
AnantuBHas HeueTkas Heipocuctema (ANFIS). Apxurextypa HeiiponHoi certu ANFIS. Ilpumepst
ucnonp3oBanus cuctembl ANFIS: mocTpoeHue perpecCMOHHO-aBTOPErPECCHOHHON MOJAEIN CHIIBHO
3alIyMJIEHHOTO Psi/ia; IPOrHO3 CUJIBHO 3alyMJIEHHOTO Psila.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
3amaun:

1. IToaroToBka K 3ammre 1a60paTOpHOI paboThI

4. Kontpoab 3HaHMI 00y4alOLINXCSl M THIIOBbIE OLICHOYHbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

1 cemectp
* mocenraeMocTs — 10 6anioB
*  KOHTpPOJIbHBIE Cpe3bl — 1 cpe3 mo 90 6amIoB Kak bl
* npemuanbHble 6amuiel — 20 6amIoB

Pacripenenenre 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboThI KOHTpOs | Oamios
/ cpe3sl
1. | Berymnenue, |IIpakTuu 90 . B cinydae ycrmemHoro BBITIONHEHHS BCEX 3aJaHUU JIaOOpaTOpHOM
pacIpesesiCHHbl | ecKoe pabotsl cTyaeHT nomydaeT 10 6anos
e QaiisoBeie | 3amanme(
CUCTEMBI KOHTPOJIb
HBIH
cpe3)
2. [TocemaeMocTs 10 10 GaioB 32 OTCYTCTBHE MPOITYCKOB 3aHATHI 0€3 yBa)KHUTEIbHOM
MIPUYUHBI U BBITOJIHEHUE BCEX 3aJaHUN B CPOK
3. IIpeMuansHBIC OaITHI 20 20 6amaoB 3a ydJacTHe B CTYyACHYECCKHX HAYIHBIX KOH(MEPCHITUIX H
ONMUMIIHAIaX
4. |UuauBumyanbHbIC 3aaHUS, 20 CTYIIEHT MOXET J00paTh HEJOCTAaIoNIue Oaulbl, MPEIOCTABUB Ha
C TMIOMOILBIO0 KOTOPBIX 3a4€TBCE BHITIOJTHEHHBIC 3a/IaHUs U TAOOPATOPHBIC paOOTHI

MOXHO HaOpaTb
JOTIOJTHUTENIbHBIE OalTbI

5. Hroro 3a cemectp 100




rocemaemMocts — 10 0ayuioB
KOHTPOJBHBIE Cpe3bl — 1 cpe3 mo 90 6amioB KaxabIit
npemMuaabHbie 0amisl — 20 6ayIoB

2 cemectp

Pacnipenenenre 6aJiioB 10 3aaHMSIM:

No  [HasBanue tembl | DopMbl Max. Mertonuka mpoBeIcHUS 3aHATUS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJist | 0asuioB
/ cpe3sl
1. [ToTtokoBas MpakTuu 90 B cinydae ycmemrHoro BBIMOMHEHMs BCEX 3aJaHUM J1a0OpaTOPHOI
00paboTKa eckoe pabotsl cTyaeHt noydaet 10 6annos
JAHHBIX 3aganue(
KOHTPOJIb
HBbIi
cpe3)
2. [TocemaemocThb 10 10 GammoB 3a OTCYTCTBHE IPOITYCKOB 3aHATHN 0€3 yBaKHTEIHHOMN
MIPUYMHBI U BHITIOJIHEHUE BCEX 3aJaHUN B CPOK
3. [IpemuansHbie OaIbl 20 20 6ajuIoB 3a y4acTHE B CTYIEHUECKHX HAYYHBIX KOH(PEPEHLUSIX U
ONMUMIIHAIaxX
4. |VamuBuayaidbHBIC 3a/1aHUS, 20 CTYICHT MOXET A00parTh HemocTammue Oalipl, MPEeAOCTaBUB HaA
C TIOMOIIBI0 KOTOPBIX 3a4eTBCE BHITIOJTHEHHBIE 3a/1aHUs 1 TabOpaTOpHBIE pabOTHI
MOXKHO HaOpaTh
JIOTIONTHUTENIbHBIE OaITbI
5. Hroro 3a cemectp 100
3 cemecTp
* mocenraeMocTs — 10 6annoB
*  KOHTpPOJIbHBIE Cpe3bl — 1 cpe3 mo 90 6amIoB Kak bl
* npemuanbHble 6amiel — 20 6amIoB
Pacripenenenre 6aioB 1mo 3aJaHusIM:
No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJEHUs 3aHITUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboTsI KOHTpOJsl | Oamos
/ cpe3bl
1. |BigTable-momo6 | IIpakTu4 90 B cnywae ycnemHOro BBIIOJHEHHS BCEX 3aJaHUN J1abOpPaTOPHOM
HbIE ecKoe pabotsl cTyaeHt momydaeT 10 6amos.
XpaHunua, | 3aganue(
HBase KOHTPOJIb
HBIH
cpe3)
2. [TocemaeMocTs 10 10 GaiIoB 32 OTCYTCTBHE MPOITYCKOB 3aHATHI 0€3 yBaKHUTEIbHOM
MIPUYWHBI U BBITOJIHEHUE BCEX 3aJaHUN B CPOK
3. IIpemMuansHbIe OaITHI 20 20 6amaoB 3a y4acTHE B CTYyACHUYECCKHX HAYIHBIX KOH(MEPCHITUIX H
ONMUMIIHAIaX
4. |WuauBumyanbHbIC 3aaHUS, 20 CTYACHT MOXeT no0paTh HeAocTarolmue Oaiibl, MPEelfOoCTaBHB Ha
C TMIOMOILBIO0 KOTOPBIX 3a4eTBCE BHINOJIHEHHBIE 3aJaHns U JabopaTopHbIe pabOThI
MOXHO HaOpaTb
JOTIOJTHUTENIbHBIE OalTbI
5. Hroro 3a cemectp 100

rocemaemMocts — 10 0ayuioB

4 cemectp




KOHTPOJBHBIE Cpe3bl — 1 cpe3 mo 90 6amioB Kaxablit
npemMuaabHbie 0amisl — 20 6ayIoB

Pacnipenenenne 6aJiioB 10 3aaHKSIM:

No  [HaszBanue Ttembl | DopMbl Max. Mertonuka mpoBeIcHUS 3aHITUS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJist | 0asuioB
/ cpe3sl
1. | Dynamo-niono0 | lpakTuu 90 B cinydae ycmemrHoro BBIMOMHEHMs BCEX 3aJaHUM J1a0OpaTOpHOI
HBIC eckoe pabotsl cTyaeHt noiyyaet 10 6anios
XpaHWIMIa, | 3amaHue(
Cassandra KOHTPOJIb
HBbIi
cpe3)
2. [TocemaeMocThb 10 10 GammoB 3a OTCYTCTBHE IPOITYCKOB 3aHATHN 0€3 yBaKHTEIHHOMN
MIPUYWHBI U BHITTOJIHEHUE BCEX 3aJaHUN B CPOK
3. [IpemuansHbie OaIbl 20 20 6ayuIoB 3a y4acTHE B CTYIEHUECKHX HAYYHBIX KOH(QEPEHLUUSIX U
ONUMIIHAIaX
4. |VamuBuayaidbHBIC 3a1aHMUS, 20 CTYIEHT MOXET A00parTh HemocTammmue Oalipl, MPEeAOCTaBHUB HA
C TIOMOIIBI0 KOTOPBIX 3a4eTBCE BHITIOJTHEHHBIE 3a/1aHUS 1 TaOOpaTOpHBIE pabOTHI
MOXKHO HaOparh
JIOTIONTHUTENIbHBIE OaIIbI
5. Hroro 3a cemectp 100
5 cemecTp
* mocenraeMocTs — 10 6aioB
*  KOHTpPOJIbHBIE Cpe3bl — 1 cpe3 mo 90 6amIoB Kak bl
* npemuanbHble 6amiel — 20 6amIoB
Pacripenenenne 6aioB 1mo 3aJaHusIM:
No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboThI KOHTpois | Oamios
/ cpe3sl
1. |Anamutnueckue | [IpakTuu 90 B cnywae ycnemHOro BBIIOJHEHHS BCEX 3aJaHUN J1abOpaTOpPHOM
METOJIbI ecKoe pabotsl cTyaeHT nomydaeT 10 6amos
00paboTku 3agaHue(
OompIIMX KOHTPOJIb
JAHHBIX. HBIH
cpe3)
2. [TocemaeMocTs 10 10 GayiyoB 32 OTCYTCTBHE MPOITYCKOB 3aHATHI 0€3 yBa)KHUTEIbHOM
MPUYHMHBI U BBITIOJHEHUE BCEX 3aJJaHUN B CPOK
3. IIpemMuansHBIC OaITHI 20 20 6amaoB 3a y4acTHe B CTYyACHYCCKHX HAYIHBIX KOH(MEPCHITUIX H
ONMUMIIHAIaX
4. |VHouBHIyaJbHBIC 3aaHNA, 20 CTYACHT MOXeT no0paTh HeAocTarolmue Oaiibl, MPEerfOoCTaBHB Ha
C TMIOMOILBIO0 KOTOPBIX 3a4eTBCE BHINOJIHEHHBIE 3aJaHns U JabopaTopHbIe paboThI
MOXHO HaOpaTb
JOTIOJTHUTENIbHBIE OalTbI
5. Hroro 3a cemectp 100

rocemaemMocts — 10 0ayuioB

6 cemecTp

KOHTPOJBHBIE Cpe3bl — 2 cpe3a: 70 6amios, 20 6amioB
npemMuaibHbie 0amisl — 20 6ayIoB




Pacrnipenenenne 6aJiioB 10 3aaHKSIM:

Ne |HaszBanme tembl | Dopmbl Max. MeTonrka npoBeAECHNS 3aHATUS U OLIEHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboTh KOHTpoJsi | 0asuioB
/ cpe3sl
1. MeTtonst Kontpon 70 B cinydae ycmemrHoro BBHIMOMHEHMs BCEX 3aJaHUM J1a0OpaTOpHOI
00paboTKH bHaf pabotsl cTyaeHt nonydaet 10 Oanos
OosbIIHX padora(k
JAHHBIX HA  |OHTPOJIbH
OCHOBE blil cpe3)
UCKYCCTBCHHBIX | TecTHpPOB 20 B cnyuae npaBunbHbIX OTBETOB Ha 51% 3amaHuil TecTHpPOBaHUSA
HCUPOHHBIX | apme(KOH cTyaeHT nomydaet 10 Gamios
cereit TPOJIbHBI
i cpe3)
2. [TocemaeMocTs 10 10 GaiIoB 32 OTCYTCTBHE MPOITYCKOB 3aHATHI 0€3 yBa)KHUTEIbHOM
MPUYHMHBI U BHITIOJIHEHUE BCEX 3aJJaHUN B CPOK
3. IIpeMuansHbIC OaITHI 20 WX Hay9IHBIX KOH(OEPEHITUAX M OMMMITHATaX
WnpuBuayansHble 3a1aHUS, 20 CTYACHT MOXeT no0paTh HeAocTarolmue Oaiibl, MPelfoCTaBUB Ha
C TMIOMOILBIO0 KOTOPBIX 3a4eTBCE BHINOJIHEHHBIE 3aJaHns U JabopaTopHbIe paboThI
MOXHO HaOpaTb
JOTIOJTHUTENIbHBIE OalTbI
5. Hroro 3a cemectp 100

HToroBast oueHka 1o 3a4ery BeicTaBisgercs B 100-0auibHOM 1IKane U B TPaIUIIMOHHON YeThIpeXOaIbHOM
mkane. IlepeBog 100-OamipHONW  PEeHTUHTOBOM  OLIGHKM IO JAMCUUIUIMHE B TPAaTUIMOHHYIO
YeThIpeX0aIbHYIO0 OCYIIECTBISETCS CIEAYIOUIMM 00pa3oM:

100-6annpHas cucrema Tpagunuonnas cucrema

50 - 100 6ayuioB 3aureHo

0 - 49 Gaiu10B He 3aureno

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
Kontponbnas padora

Tema 6. MeTonel 00pab0TKM OONBLINX JaHHBIX HA OCHOBE HCKYCCTBEHHBIX HEHPOHHBIX ceTeil

3ananus k jadoparopHoii padore no Teme Ne6 "MeToabl 00pad0TKH 00JIBIIMX JAHHBIX HA OCHOBE
HCKYCCTBEHHBbIX HEHPOHHBIX ceTeil'.

1. Pa3pabotka ctpykrypsr HC.
2. O6yuyenne HC 00paboTku OONBIINX TaHHBIX.

IIpakTH4yeckoe 3a1aHue

Tema 1. Berynnenue, pacnpeneieHHble (ailioBble CHCTEMBI

3ananus k jadoparopHoii padore no teme Nel "Beryniienune, pacnpenesieHHble GaiioBbie
cucremsbl'.

1. Kondwurypanus ¢aitioBoii CHCTEMBI.
2. Onepanuu ¢ daitnamu.
3. KsmmpoBaHue.

Tema 2. IToroxoBast 00pabOTKa TaHHBIX
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3aganus k JadoparopHoii padore mo Teme Ne2 "IlorokoBasi 06padoTka naHHBIX'.
1. YcranoBka u koHpurypanus Apache Kafka.

Tema 3. BigTable-nomo6usie xpanunumia, HBase
3aganus k JabdoparopHoii padore no teme Ne3 ""BigTable-nonoonbie xpanunuma, HBase'.
1. YcranoBka u koHpurypanus HBase.

Tema 4. Dynamo-niogo0OHnbie Xxpanumiuia, Cassandra
3aganus k JadoparopHoii padore nmo teme Ne4 '"Dynamo-nono0nbie xpanuiauma, Cassandra'.
1. YcranoBka u koHpurypanus Cassandra.

Tema 5. AnanuTrdeckre MeToIbl 00pabOTKH OOJIBIIINX JTAHHBIX.
3ananns Kk JadoparopHoii padore mo Teme NeS "AHaauTH4eckne MeToAbl 00padOTKH 00JIbIINX
JTAHHBIX'".
1. Pa6ora B GUI RapidMine.
2. Pa6ora B STATISTICA Data Miner.

3. I'eneparnus nporuo3usix mozeneir STATISTICA Data Miner B pa3nuuHbIX popmaTax.

TecTupoBanme

Tema 6. MeToasl 00paboTKu OOIBIIMX JaHHBIX Ha OCHOBE UCKYCCTBEHHBIX HEMPOHHBIX CETEH
TecToBble 3a1aHUA
1 Tlonstue daitmoBoro ceppuca u GhaiaoBoro cepaepa.
Wntepdoeiic daitnoBoro cepsepa.
Nutepdeiic cepBepa TUPEKTOPHUH.
Cemanruka pasaeneHust (Gpaisos.
Ksmmposanwue.
[TorokoBas 0OpaboTKa.
OC00EHHOCTH MOCTPOEHUS MMOTOKOBBIX (PpEHMBOPKOB.

(o IEEN e NV, I NS VS I O]

OcHoBHBIE TPeOOBaHUS K aJITOPUTMaM aHAJIN3a MIOTOKOBBIX TaHHBIX.
9 Peruons! B Hbase.

10 CsoiictBa Hbase.

11 TlomnmepxxuBaemsble oneparuu B Hbase.

12 TIIpeumymectBa Cassandra File System (CFS).

13 Mopnens nagaeix B CFS.

14 PazBeproiBanue u unterpanus Cassandra.

15 Bosmoxsoctr miatdopmbel RapidMine.

16 Bo3moxnocTu miatdopmsl Statistica Data Miner.

17 IlpeumyiecTBa U HEIOCTATKA HEUPOTEXHOJIOTUH.

18 Krnaccudukarus HeHpOCETEBBIX APXUTEKTYP.

19 Knaccuduxkarus MeTonoB 00ydeHHs] HEHPOHHBIX CETEH.

20 IlpenMy1iecTBa U HENOCTATKU BEPOSITHOCTHBIX HEMPOHHBIX CETEH.

21 2Cetpb KoxoneHna.

22 ApnantuBHasg HeueTkas HeripocucteMa (ANFIS).

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIUILIMHE IPOBOAUTCS B hopMe 3aueTa

Tunosbie Bonpocskl 3auera (YK-1)



Tumnoseie BONPOCHI IK3aMeHAa

1. ApXUTEKTypa pacupeeeHHbIX (DaIOBBIX CUCTEM.
2. Peanuzanus pacnpeaeneHHbIX (ailloBBIX CUCTEM.
3. Cucrema NFS.

Tunosble 3aganusa as 3adera (YK-1)
TumnoBble 3aJaHUs YIK3aMeHA
1 PaGora B NFS.
2 Pab6ora B GFS.
3 PaGora B HDFS.

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTeCTALMK

Ouenka KoMrteTeHm Heckpuntopsl (ypOBHH) — OCHOBHBIE IIPU3HAKH OCBOCHUS (ITOKA3aTeNn
TOCTHKEHHMSI pe3ynbTaTa)
YK-1 CrocoOGeH TpUMEHSATh CUCTEMHBIM TOIXOI M METOJBI 00pabOTKH
«3a4TEHON OONBIINX JaHHBIX
(50 - 100 6amoB) CTyzieHT yBEpeHO OTBEYAET Ha MOCTABJICHHBIE BOMPOCHI
VY CTYICHTOB HET JIOJITOB IO KYpCy
YK-1 He crocoben nmpuMeHATh CUCTEMHBINA TTOIX0 U METOJbI 00pabOTKH
«HE 3a4TEHO» OONBIINX JaHHBIX
(0 - 49 6annos) CTy/IeHT HEYBEpPEHO OTBEYAET Ha MOCTABJICHHBIC BOTIPOCHI
VY CTYIEHTOB €CTh JOJTH TI0 Kypcy

5. MeTonnueckue ykazaHusi AJsl 00y4al0IUXCS 10 OCBOCHUIO M CHUILTHHBI (MOLYJIS)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3aAIlUN CaAMOCTOSTEIBHOM PabOThI 00YUYaIOIIUXCSI:

[Tpuctynas K M3Y4EHUIO AMCLUMIUIMHBI, B TEPBYIO oO4epenb OOydaronMMCS HEOOXOIUMO O3HAKOMHTHCS
comepxaHueMm paboueil mporpammbl nuciuiumHabl (PIT[]), xotopas ompezaenser copepxaHue, o0beMm, a
TaKKe MOPSAIOK U3YUCHHSI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J71 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT pa3zeibl «O0beM U collepikaHne AUCIUTITMHBD),
«YuebHo-MeTonnyeckoe U nHGOpMAIIMOHHOE 00ecrieyeHre TUCIUIUIUHBD U «MaTtepruaabHO-TEXHUYECKOe
obecrieueHre JUCITUTUIMHBI, TpOrpaMMHOE obecreueHue, MpodeccCuoHaIbHbIC Oa3bl TaHHBIX U
MH(OPMAIIMOHHBIE CTIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCUUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLUIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKUX Yacax.

B pasgene «YdeOHo-meTomuueckoe U HH(POpMaLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKazaHa
pEKOMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue TUCIUIUIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX U HWH(GOPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IEepeueHb
npodeccuoHanbHbIX 0a3 JaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJIi OCBOCHUS
JUCUUIIINHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOPeTUYeCKUMU MaTepraiaMy Mo TUCIUIUINHE

[Tpu u3yyennu u npopaboTKe TEOPETUIECKOTO MaTepraia HeoOX0IuMO:

- IPOCMOTPETH €I1I€ pa3 Nnpe3eHTaruo Jekuuu B cucteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHATUM MarepuaJl M JONOJHHUTh €ro € Y4YEeTOM PEKOMEHJIOBAHHOM JOMOIHUTEIbHOU
JIUTEPaTypBhl;

- IIPY CAMOCTOATEILHOM U3YYEHHH TEOPETUYECKONW TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Yysl PEKOMEH/I0BAaHHbIE
B PI1/] ucrounuku, npodeccuoHalIbHbIE 0a3bl TaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHBIC CHCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsI CAMOCTOSATENILHON pabOThI, IO TeMe MpecTaBleHHbIe B myHKTe 3.2 PI1/I.

- TP MIOAATOTOBKE K TEKYIIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl (poHna oueHouHbix cpenacts (POC).
5.3 Pexomennamuu 1o pabote ¢ Hay4HOU U y4eOHOM uTepaTypoit

12
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PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JHMTEPaTYpOl SBISETCS IIaBHOM (OpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHUKOB U JINTEPATYpPBI I10 TEMATUKE JICKLIUN.

KoHCHeKT JIeKInu JOIKEeH coliepKaTh peepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KOHCIeKT MOXKeT OBITh BBITIONHEH B paMKax paclieuyaTKH BbIIa4uH
NPe3eHTAlUi JIGKIUH WM B OTACNIBHOW TeTpaau mo mpeaMery. OH JODKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAITUIO HITH PUCYHKH.

KoHcnieKThl HayyHOW JMUTEparypbl MPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/bli TOCTAaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpA, HAa3BaHMS W TOJA HW3AAHUS HUCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoXeT ObITh ONOpPHBIM (COAEpXkAaTh JUIIb OCHOBHBIC KIIIOUYEBBIC MO3MIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET OBITh NOAPOOHBIM. OO0beM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOI CTYICHT MOXKET:

- JCJIaTb 3alluCu IO XO4Yy UYTCHUA B BHUAC MPOCTOr0 WJIMW PAa3BCPHYTOIrO IJIaHA (COB,Z[aBaTI: MEpCUCHb
OCHOBHBLIX BOITPOCOB, PACCMOTPCHHLBIX B I/ICTOLIHI/IKG);

- COCTaBJATH Te3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbU MJIM MOHOTpaduu, KOpPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 00001eHe OCHOBHBIX BOIIPOCOB PadOTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).
5.4. PexoMeHalMy 10 OATOTOBKE K OTAEIBHBIM 3a/IaHUSM TEKYIETO KOHTPOJIS

CobecenoBanue MpennojaraeT OpraHu3aluio Oecelpl MpernoAaBareist cO CTyAEHTaMH 10 BOIpOCam
MPAKTHYECKOTO 3aHATUS C LIEJbl0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1I.

YCTHBIE OMpOC MOXKET TPUMEHATHCS B pas3audHbIX (Qopmax: (PpoHTAIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIJIEIKAIIETO OL[CHKE:

- IPaBUJIBHOCTB OTBETA IO CONEPIKAHHUIO;

- IOJTHOTA U TIIyOnHa OTBETA;

- CO3HATEIIBHOCTh OTBETA;

- JIOTMIKA U3JI0KEHUsI MaTepuaa;

- PallMOHAIILHOCTD MCIIOJIb30BAHHBIX IIPUEMOB U CIIOCOOOB PELIEHHs OCTABICHHON yueOHOIl 3a1auy;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMH M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCIIOJIb30BaHUE JOIIOJHUTEIBHOIO MaTepHUaa;

- PallMOHAJILHOCTb UCIIOJIBb30BaHUS BPEMEHH, OTBEJICHHOIO Ha 3a/laHNE.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIIPOCOB MPAKTHUYECKOTO 3aHATUS. [IpH BRICTYIUIEHHH ¢ Mpe3eHTanueld HeoOXoauMo oOpamarb BHUIMaHUE
HAa TaKM€ MOMEHTBHI KaK:

- colep)KaHUE MPE3CHTAllUN: AKTYaJIbHOCTh TEMBI, MOJHOTA €€ PACKPBITHS, CMBICIOBOE COACpIKaHUE,
COOTBETCTBHE 3asBICHHOW TEMBI COJIEPIKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUSIM (IIETTH. CCBHUTKH
Ha PECypChl. COOTBETCTBHUE CONEPXKAHHS M JUTEPATYphl), MPAKTHUECKasT HANPaBICHHOCTh, COOTBETCTBHE
CoZIepKaHus 3asiBICHHON (opMe, aJeKBaTHOCTh UCIIOJIb30BaHHS TEXHHUECKUX CPEICTB yUEOHBIM 3aqadam,
MOCIIEIOBATEIIEHOCTD U JIOTHYHOCTh MPE3CHTYEMOTO Marepuara,

- odopMiieHHE Mpe3eHTAlMU: 00bheM (OMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIUYHE U
COOTBETCTBHE TpapUKd W aHUMAIMH, 3BYKOBOE OQOpMIICHHE, CTPYKTYpHpPOBaHUE WH(POPMAIUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAaHUSIM), OPHUTHHAIBHOCTH OQGOPMIICHHS, ACTETHKA, HCIIOJIIb30BaHHE
BO3MO)KHOCTH ITPOTPAMMHO# CpeJIbl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- JUYHOCTHBIC Ka4€CTBa: OPaATOPCKUC CIIOCOOHOCTH. CO6J'IIOI[€HI/IC periiaME€HTa, SMOIMOHAJIBHOCTh, YMCHHUC
OTBETUTH HAa BOIIPOCHI, CHCTCMAaTU3NPOBAHHLIC, FJ'I}’60KI/I6 1 IIOJIHBIC 3HAHUA 110 BCEM pasgcjiaM IIporpaMMBbl:
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- CoJepXaHWE BBICTYIUICHHUS: JIOTUYHOCTh W3JIOKCHHUS Marepualia, PacKpbITUE TEMBI, JOCTYIHOCTh
u3noxkeHus, dPpdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS — JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M IPGEKTUBHOCTH IJIsS BBIOTHEHUS 3a/ad cBOed MpodeccHoHaTbHOW WU y4eOHOU
JEeSATeNbHOCTH, JOKAa3aTeIbHOCTh MPUHUMAEMBIX PEIICHUHN, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTONM4YecKoe M HHPOPMALMOHHOE o0ecieyeHre JUCHMIITTHHbI

6.1 OcHoBHas UTEpaTYypa:

1. CeuctynoB, A. H. Iloctpoenue pacnpenenennbix cucteM Ha Java. - 2021-01-23; Iloctpoenue
pacrpenenieHHbIX cucteM Ha Java. - MockBa: MHTepHeT-YHUBepcuteT MHbopManumonnsix TexHomOrmit
(MHTYUT), 2016. - 317 c. - Texcr : onexkrponusii // IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/73707.html

2. Kynunos, 10. U. UnTennekTyanbHple HHOOPMAIIMOHHBIC CUCTEMBI : yueOHOe mmocobue mis cro. - Bech
CPOK OXpaHbl aBTOPCKOTO mpaBa; MHTemiekTyalibHble MHPOpPMAlMOHHBIE cucTeMbl. - Jlumenk, CapaToB:
Jlumenikuii TroCymapCTBEHHBI TEXHHUYECKUU yHHUBepcUTeT, [Ipodobpazoanue, 2020. - 63 c. - Teker :
anekTpoHHbii // [IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/92828.html

3. UybOyxoBa, . A. Data Mining : yyeOnoe nmocobue. - 2021-12-05; Data Mining. - Mocksa, Caparos:
Wutepner- Yausepcurer Unpopmannonnsix Texnonoruit (MHTYUT), Ait [Tu Ap Menua, 2020. - 469 c. -
Texct : anextponssiii / [IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/89404.html

4. Boponos, B. U., Boponosa, JI. U., Ycaue, B. A. Data Mining - TexHOIOTHH OOpPaOOTKHU OONBIIMX
JTaHHBIX : yyeOHoe mocobue. - 2024-02-26; Data Mining - TexHOMOruM 00paOOTKK OONBIIMX ITAHHBIX. -

MockBa: MOCKOBCKUH TEXHWYECKHH YHUBEpCUTET CBsizu M uHpopmaruku, 2018. - 47 c. - Tekct :
anextpoHHbIi / [IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/81324.html

6.2 JlononHUTENbHAS JIUTEPATYpA!

1. Typyra, E. H. YuebHo-meroguueckoe nocobue no nucuuiuinae MHTemekTyanbHble HPOPMaLMOHHBIE
cucteMsl W TexHoimormu. - 2022-04-04; YuyeOHO-METOOMYECKOE IOCOOME 10  IUCIUILIMHE
WNuTennexkryanbHbie WHGOPMAIIMOHHBIE CHUCTEMBI W TeXH. - MockBa: MOCKOBCKHI TEXHUYECKUN
YHHUBEPCHUTET CBsA3H U nHpopmaruku, 2014. - 24 c. - Tekcr : anexkrponnsiii // [IPR BOOKS [caiir]. - URL:
http://www.iprbookshop.ru/61479.html

2. I'pomos, HO. 1O., UBanosa, O. I, Anekcees, B. B., benses, M. Il., llIseu, /. II., Exucees, A. U.
WuTennekryanabHble HHQOPMAIIMOHHBIE CUCTEMbI M TEXHOJIOTHHM : yuyeOHoe mocobue. - Bech cpok oxpaHsl
aBTOPCKOTO MpaBa; MHTeNIeKTyalbHble HHPOPMAITMOHHBIE CUCTEMBI U TEXHOJIOTUH. - TaMO0B: TamMOoBCKHiA
roCyaapCTBeHHBIN TexHuueckuii yauepcuteT, ObC ACB, 2013. - 244 c. - Tekcr : anekrponssiit // IPR
BOOKS [caiit]. - URL: http://www.iprbookshop.ru/63850.html

3. Ceperun M. 0., UBanoBckuii M. A., SIkoBneB A. B. MHTemiekTyanbHble HHPOPMAITMOHHBIE CUCTEMBI :
yaebHoe nocobue. - Tam6oB: TamOoBCckHii TocynapcTBeHHbIN TexHnueckut yauusepcutet (TI'TY), 2012. -
205 c. - Tekcr : osnekrponHwiii // DbC «YHuBepcuTeTckas Oubnuoreka onnaiia» [calT]. - URL:
http://biblioclub.ru/index.php?page=book&id=277790

4. ®enun, O©. O., Oenun, ©. @. Ananus nanueix. Yacts 2. MHCTpyMenTsl Data Mining : yae6HOe mocobue.
- Bech cpok oxpaHbl aBTOpCKOTO npaBa; AHanu3 qaHHbiX. Yacts 2. MHcTpymMenTsl Data Mining. - Mockaa:
MockoBckuii ropojckoit nenarorndeckuii yausepcuret, 2012. - 308 c. - Tekcr : anexkrponnsiii // IPR
BOOKS [caiit]. - URL: http://www.iprbookshop.ru/26445.html

5. Bonkosa, T. B., Haceiikuna, JI. ®. Pa3paboTka cuctem pacnpeneneHHod oOpaOOTKH MAaHHBIX :

ydeOHO-MeToanueckoe mnocobue. - Bechb cpok oxpaHbl aBTOpckoro mpasa; Pa3paboTka cucrem
pacripenienieHHOH 00paboTku gaHHBIX. - OpenOypr: OpeHOyprckuii rocyaapcTBeHHbId yHUBepcuTeT, DbC
ACB, 2012. - 330 ¢ - Tekcr : oamekrponsbii // IPR  BOOKS [caiit]. - URL:

http://www.iprbookshop.ru/30127.html

6.3 VlHble HICTOUHUKHU:
1. Hammonanwsnbriit OTkpeiteiii YausepcuteT « AHTYUTy - http://www.intuit.ru/
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2. CKA MahtPartner - http://mathpar.cloud.unihub.ru/
3. http://hbase.apache.org/book/book.html - http://hbase.apache.org/book/book.html

7. MaTepuaJbHO-TeXHHMYeCKOe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHOe o0ecnedyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

Jlng mpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJs TMPOBEICHUS 3aHITHH JIEKIIMOHHOTO M CEMHUHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJIbTALMM, TEKYLIETr0 KOHTPOJSI U MPOMEKYTOUHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThlI.

VYdeOHbIe ayTUTOPHUN U IIOMEIICHUS IS CAMOCTOSTEIILHON paOO0Thl YKOMIUIEKTOBAHBI CIICTIHATH3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMHU OOYyYCHHMS, CIIY KAIIUMH JIJIs1 TIPEACTABICHHS yueOHOW nHpOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus I CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBAHbI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K CceTH "Unrepuet" 51 obecrieueHneM JIOCTyIa B AIIEKTPOHHYO
MH(POPMALMOHHO-00pa30BaTEeIbHYIO CPEAy YHHUBEPCUTETA.

Jlist mpoBeeHMs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHIOHHOTO 000PYIOBaHUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpaud (ITPOEKTOP, HOYTOYK, IKpaH/ MHTEPAKTUBHAS JIOCKA).

JluneH3noHHOE U CBOOOHO pacHpOCTpaHsIeMOe MPOrpaMMHOE 00ecTieYeHHE:
LibreOffice

Microsoft Office [Ipodeccronanbhsrii mioc 2007

Microsoft Windows 10

Omnepanmonnas cucrema "Anst O6pazoBanue”

ITpodeccronanbhblie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:

1. ITmardopma Springer Link. — URL: https://link.springer.com

2. [Ipesunentckas 6udbnmuoreka umenu b.H. Enprinna. — URL: https://www.prlib.ru
3. Poccuiickas rocynapctBerHas oubnmoreka. — URL: https://www.rsl.ru

4. Poccuiickas HarmoHanbHas oubnuoreka. — URL: http://nlr.ru

5. TamOoBckast oOnmacTHas yHUBepcanbHas Hay4yHas OubOmmoreka um. A.C. Ilymxuna. — URL:
http://www.tambovlib.ru

6. VYHuBepcurerckas OuOnuoTreka OHJAMH:  3JeKTpOoHHO-OMOnMoreunas  cucrema. — URL:
https://biblioclub.ru

7. ObC «YnuBepcurerckas oubiamoreka onnaita» . — URL: http://www.biblioclub.ru
8. FOpaiit: anekrponHO-6nOMMoTeyHas cucrema. — URL: https://urait.ru

JJIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

B3aumoneiicTBue mnpenopaBaTenss M CTy[JEHTa B TIpolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOJIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pA30BATEILHON CPEe YHUBEPCUTETA.



