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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

YK-6 CriocobeH ympaBisiTh CBOMM BPEMEHEM, BHICTPAUBATh M PEATM30BBIBATH TPACKTOPUIO CAMOPA3BUTHS
Ha OCHOBE PUHLIUIIOB 00pa30BaHUs B TEUEHUE BCEH KU3HU

1.2 Tumel 3aga4 mpoQecCHOHATBHOU NeATeNbHOCTH, K KOTOPBIM TOTOBSTCS OOydYaroluecss B paMKax

OCBOCHHUA NUCHUIIIIUHBI:

- OpPraHU3aLMOHHO-YIIPABICHYECKUN

- DKCIUTyaTalMOHHBIN

1.3 JlucuuriinHa OpHEHTUPOBAaHA Ha MOJATOTOBKY OOydYarommxcs K MpodeccHoHaTbHON IeSTEILHOCTH B
cdepe: 06 Csa3b, HHPOPMAIIMOHHBIC I KOMMYHUKAITMOHHBIE TEXHOJOTHH (B c(epe TEXHUKU U TEXHOJIOTHH,

OXBAaTBIBAIOUICH COBOKYNHOCTH MpPOOJIeM,

CBIA3aHHBIX C oOOecleYyeHUEM 3allUIIEHHOCTH OOBEKTOB

MH(OPMAaTH3AIMU B YCIOBUAX CYIIECTBOBAHHS YTPO3 B MH(POPMALMOHHOM cepe)

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

O06001TIeHHBIEC TPYIOBEIC
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH
npodeccroHaIbHBIC
JercTBUs (IPU HATTHYIAN
npodcTangapra)

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

MHankaTtopbl JOCTHKEHUS] KOMIIETEHIIAM

YK-6 CnocobeH ynpasisith
CBOUM BpEMEHEM,
BBICTPanBaTh U
pean30BBIBaTh
TPaEeKTOPHIO CaMOPa3BUTHS
Ha OCHOBE IIPUHIIMIIOB
00pa3oBaHus B TEUCHHUE
BCEH XKU3HU

[IpoexTupyeT TpaeKTOpHIO CBOETro NMpo(hecCHOHAITBHOTO U
JIMYHOCTHOTO pa3BUTHA, pacmupsieT CBOM
npodeCcCHOHANBHBI  Kpyrozop:  OpuoOpeTaer U
UCTIONIb3yeT Ha TpakTHKe Oa30BbIe 3HAHUS, YMEHUS U
HaBBIKM W3 Pa3IUuHBIX cdep MnpodeccHoHaTbHON
JesTeNbHOCTH, B ToM uucie B chepe Big Data mis
peneHus npoQeccuoHaIbHbIX 3a1a4

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBs3eH JAUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

YK-6 CnocobeH ympaBisiTb CBOMM BpEMEHEM,
TPAEKTOPHUIO CAMOPA3BUTHS HA OCHOBE IPUHIIUIIOB 0O0OPAa30BaHUs B TEUEHUE BCEH JKU3HU

No
n/n

HanmenoBanme
JMCIUATUINH,
OTIPEIICIISTFOTITIX
MEKTUCITUTUTHHAPHEIE
CBSI3HU

®dopma oOydeHus

Ounas
(cemecTtp)

2134567

—

TensorFlow: 0a30BbIi
YpOBEHB

2 |bectininoTHEIE
aBHAIIMOHHEIE
CUCTEMEI

3 (Bbokens -
MPOrpaMMHUPOBaHUE

4 |BBenenue B
MIPOEKTHYIO
JIESITENIBHOCTD

BBICTpauBaTb MW PCaIU30BbIBATH




5 [T'eonndopmanoHHbIE +
CHCTEMBI
TEXHOJIOTUN
JUCTaHIIHOHHOTO
30HIMPOBaHUS 3eMIIN

6 |UckyccTBeHHBIN +
WHTEIUJICKT B
TEICKOMMYHUKAIUSIX

7 |ManunynsTopHbie +
poOOoTHI

8 |Mertoanka +
MOJTOTOBKY Hay4HBIX
My OTrKaIii

9 (Metonuka +
MIPOBEACHHUS HAyYHOTO
HACCIIEOBAHNS

10 [MeTomp! TpUHSITHS +
pelieHuit u
MaIuHHOE 00ydIeHNE

11 |MobwunbHas +
poOOTOTEXHHKA

12 |MognenupoBanue +
TEJIEeKOMMYHHUKAIOH
HBIX CHCTEM

13|OcHoBsI padots B [10 +
Agisoft Metashape

14 |TTonroroBka +
oIrepaTopoB
HA3EMHBIX CPEACTB
YIpaBICHHS
OECIMIIOTHBIM
JIeTaTeIbLHBIM
armapaTomM
CaMOJIETHOTO H
BEPTOJIETHOTO THITA

15 |ITpuHIIMTIBL +
CHUCTEMAaTH3aLNHU
Hay4qHOTO MaTepuaa

16 [IIporpamMmmupoBaHue +
Ha Java Script

17 |IIpoexTHBIN ceMUHAp + |+ |+ |+

_|_

18 [Pa3paboTka caifToB

19|Crapran: uaes ¢ Hyas +

20 |Crapram: oT uaeu K +
MVP

21 |Crapran: npakTuka +
CO3JaHUs
COOCTBEHHOTO
OusHeca

22 | TexHoMOTMU +
paaviouaeHTU(DUKAIIN
U B
TETICKOMMYHUKAIIMOH
HBIX CHCTEMax

2. MecTo nucuuiuiaabl B cTpykrype OIl 0akanaBpuara:



HuctumuinHa «MeTonsl U cucTeMbl 00paOOTKM OONBIIMX JAaHHBIX» OTHOCHTCA K 4acTH, (GopMHpyeMOH
y4aCTHHKaMU 00pa3oBaTeIbHbIX OTHOLIEHUH, y4yeOHoro rutana OIl nmo nampasnenuto noarorosku 10.03.01

- Unpopmannonnas 6€300acHOCTb.

JucrtunnmHa «MeTonbl M CHCTEMBI 00pa0OTKH OOJIBINX JAHHBIX» U3y4aeTcs B 7 CeMeCTpe.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM QUCLUILUIMHEL: 2 3.€.
Oumnas: 2 3.e.

Bun yueOHo# paboTh (BCSEI;ZEOB)
O0mast Tpy10éMKOCTb TUCHHUILIHHBI 72
KonrakTHast paborta 32
Jlexmm (Jlextmm) 16
[Tpakruueckue (Ilpakt. pad.) 16
CamocrositensHas padota (CP) 40
3auer -

3.2.ConepxaHue Kypca:

No Haspanue Bun yuebnoit | dopmbl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlek |IIpa | CP
L[UH | KT.
pao.
O]l0|O
3 cemecTp

1 Berymuienne, JlaGoparopHas
pacripenieieHHbIe - - |15 pabora; Onpoc
¢aiinoBble cUCTEMBI

2 [ToTokoBas i ~ 110 JlabGopatopHas
00paboTKa TaHHBIX pabora; Onpoc

3 BigTable-nonobusre | |15 JlabGopatopHas
xpanunuia, HBase pabora; Onpoc

4 cemecTp

4 Dynamo-nonoOHele JlaGoparopHas
XpaHWIHIIA, - - 2 pabota; Onpoc
Cassandra

5 AHanmuTH4YeCKue JlabGopatopHas
METOJIbI 00paboOTKH | - - 4 pabora; Ompoc
OOJIBIINX JTAHHBIX.

6 Mertoasl 06paboTKH JlaGoparopHas
OOJIBIINX JAHHBIX pabora;
Ha OCHOBE - - 2 TecTtupoBanue
UCKYCCTBEHHBIX
HEHUPOHHBIX CeTen

Tema 1. Beryniienue, pacnpenesieHHble GpaiioBble CHCTEMbI

Jlexkuns.




. Berynnenue. BigData. O630p cymiecTByIOIIMX METOAOB paclpeAeieHHOTO XpaHeHUsI U 00padoTKu
OonpIIMX NaHHBIX. Pacnipenenennbie GailioBble CUCTEMBI. YCTPOWCTBO KIIaCCUYECKUX (DAIOBBIX CUCTEM U
cnocoObl MaciTabupoBanus 10 nozepkku ¢aitnos Ha mHoro Th. NFS. GFS, HDFS, nouankoBoe
XpaHeHHe, IMMYTa0eIbHOCTD U 3alpeT CIy4aifHbIX n3MeHeHui, npeanaraembiit API pacripenenennoit ®@C.
ApPXUTEKTypa pacnpeaeeHHbIX (ailloBbIX cUCTeM. MacTep-cepBep, HO/IbI, MAIIaiiH YTeHUs U 3aIucH,
JIOKQJIbHBIE U HEJNOKaJIbHbIE YTeHHUs. OTKa30yCTOWYMBOCTD 10 BBINAJEHUIO MAllIUH (pEIUIMAKIIMS, erasure).
OtkazoyctoitunBocTh MacTep-cepBepa (hot standby, shared journal, multimaster).

3anaHus AJ151 CAMOCTOSITEILHOI padoThI.
3amaun:
1. IToaroToBka K 3ammre J1aOOpaTopHOil paboTHI.
2. AHanu3 CylecTBYIOIUX METOIOB PaCIpeIeIeHHOrO XpaHEeHUsI 1 00paOOTKH OONBIINX JaHHBIX.

Tema 2. IToTokoBasi 00pad0TKa JaAHHBIX

Jlekumus.
Apache Kafka kak “xpanumurie” njist TOTOKOBBIX BRIYMCIICHHH. Monens JaHHBIX, topic, partitions (as a unit
of parallelism). Mozaens oTkazoycroitunBocty, ISRs, permukanus. [Iponbrocepsl 1 KOHCBIOMEPHI, CTPATETHH
MapTULMPOBAHUS U TPYIIIMPOBKa KOHChIOMEPOB UTeHue naHHBIX at least once, obecrnieueHue
TpaH3aKIHOHaILHOCTH uepe3 durability & replay. Monens Berunciiennii Spark Streaming (Discretized
Streams). AkkymynupoBanue 6arda u no6asnenue ero k RDD. [lepecueT y3kux u MHPOKUX 3aBUCUMOCTEH.
CoxpaHseMoe COCTOSTHUE B TTOTOKOBBIX BBIYHCIICHHUIX. COBMEIIEHHE MTOTOKOBOM M MAYKOBOM 00pabOTKH
TaHHBIX

3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThlI.
3agaun:
1. IToaroroBka K 3amuTe 1a00paTOpHON PabOTHI.

Tema 3. BigTable-nogo0nnie xpannauma, HBase

Jlexknus.
Mopnens nannbix BigTable/HBase (moHsiTHE CTpOKH, KITI0Ya, JIEKCUKOTpaUIECKOTo TMOPsIIKa, KOIOHKH,
ceMeiicTBa KOJIOHOK, BepcuHn). [lapTuiimpoBanue 1aHHBIX, PETHOHBI (Ta0IeThl) TaOIHUIIbI, pETHOH-CepBEpA.
Memory Store -- in-memory append-only xpanunuiie nannsix. [Ipouecc cnusaust Bepcuid. [Ipouecc
KOMOakTH(GUKaIuu faHHBIX. Onepanyy TOYeYHOTo U TMaa30HHOro YTeHUH, onepanus 3anucu. Mozenb
otkazoycroitunBoctu (WAL+Replay, cunxponnas perumkanus). [Ipumeps! nu3aiiHa cxeMbl TaOIHIbI 1
NpaBUJIbHBIN BEIOOpA KITIOYA.

3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThI.
3agaun:
1. IToaroroBka K 3amuTe 1a00paTOpHON PabOTHI.

Tema 4. Dynamo-noxo0nblie xpanujaumia, Cassandra
Jlekumus.
Mogens nanabix Dynamo/Cassandra. Xeni-nmaptunupoBaHue JaHHBIX, consistent hashing, eventual
consistency, read quorum, write quorum. AutusHTponuitHbie TexHuKU. Hinted Handoff. Merkle Trees u nx
MCIOJIb30BaHME MPU CUHXPOHU3ALNUN PEILTUK.

3agaHus AJ51 CAMOCTOSITEILHOI padoThI.
3amaun:
1. IToaroToBka K 3ammre J1abOpaTopHOil paboTHI.

Tema 5. AHaAIMTHYECKHE METOAbI 00PA0OTKHU 0OJIBIIUX TaHHBIX.
Jlexknus.



AHanutudeckure MeTosibl 00padoTku 6onbmKX faHHBIX. [lnaTgopmbl nporuo3noii ananutuku. RapidMiner.

Oransl ITyOMHHOTO aHalIM3a JaHHBIX. Pe3ynbTupyromias Bu3yanu3anus. [I[posepka. OnTumuszaius.

STATISTICA Data Miner. [IpenBapurensHas o0pabotka nanHbeix. OuiabTpanus 1aHHbIX. YUCTKA TaHHBIX
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

3agaun:

1. [ToaroroBka K 3amuTe 1a00paTOpHON PabOTHI.

Tema 6. MeToabl 00padoTKH 00JBIINX JAHHBIX HA OCHOBE HCKYCCTBEHHBIX HEHPOHHBIX ceTeil
Jlexknus.

[Monstust o Heviporuspix cetsax (HC). O6mue ueptel HC. Heitponsl. Knaccudukarus mo Tumy HeHpOHOB:
KJaccu(uKaus HeHPOHOB MO BUAY (YHKUIUHU CTUMYIISLUH, KIacCU(pUKaUs HEHPOHOB 1O BUIY (QYHKLIUU
aKTHBALIMH, KJIaCCHU(PUKALIMS HEUPOHOB 10 TUIY CUTHANA, KIacCU(PUKAIM HEHPOHOB 1O BEPOATHOCTHOM
ornpeneneHHocTu. Knaccudukanus HeHpOCeTeBbIX apXUTEKTYP: MO TUITY CBSI3€H B CETH - CETh IPSIMOTO
pacnpoCTpaHEHHUs, PEKYpPPEHTHAs CETh, COPEBHOBATENbHAS CETh; 110 HAJIMUUIO CKPBITHIX AIEMEHTOB; 110
JMHAMUYECKHM XapakTepucTtukaMm. Kinaccudukanus MmeTooB 00ydeHus: IO UCTIONIb3YEMbIM Mapagurmam -
«c yuutenem» (KOHTpOIHpyeMoe o0ydeHue), «0e3 yuuress» (caMooOyueHne) 1 CMeIIaHHast; 1o
UCTIOJIb3YEMbIM TNpaBHJIaM - KOPPEKIH 10 omunOKe; MamuHa bonbiiMana; npasmiio Xe60a; oOydeHue
METOZIOM COPEBHOBAHMS; 00y4YEeHHE METOIOM celleKinu. MHorocmnoiinblil mepcentpos (MLP). Metosst
HaXOXJIEHUs II00aJIbHOTO MUHUMYMa (DyHKIUH omnOoK. Pagnansuas 6a3ucHas ¢pynkuus (RBF).
[TpeumymectBa cet RBF nepen ceramu MLP. Ilpunuunst o0ydyenust RBF-cetu. BepositHocTHas
HeripoHHas ceTb (PNN). IIpenmymectsa u Henoctarku PNN—cereii. Cets Koxonena. OcHOBHOM
uTepaloHHbIi anroputM Koxonena. O6nacts npuMenenus cet Koxonena. Heo6xoquMoCTh MOCTpOSHUS
ruOpuHOi cetu. DpdexTuBHOCTH rudpuan3anun. [Ipuniun padorsl rubpunxoii cetn. Otamuue I'C ot
obbryHOM HerpoceTH. [Tpunnun obyuenus I'C. ba3a 3nanuii rubpunnoii cetu. Anroput™ BoiBoga 1yt ['C.
AnantuBHas HeueTkas Helipocuctema (ANFIS). Apxurtexrypa Heiiponnoi cetu ANFIS. IIpumepst
ucnoas3zoBanus cucreMbl ANFIS: noctpoeHue perpeccnoHHO-aBTOpPErpeCCUOHHON MOJIENH CUIIBHO
3alIyMJIEHHOTO Psi/ia; POrHO3 CUJIBHO 3alyMJIEHHOTO pPsila.

3anaHus AJ51 CAMOCTOSITeILHOI padoThI.
3amaun:

1. IToaroToBka K 3ammre 1a60paTOpHOIl paboThI

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

3 cemecTp
* mocenraemocts — 10 GamtoB
*  TEKyIHUHd KOHTPOJIbL — 70 OamioB
*  KOHTPOIBHBIC Cpe3bl — 2 cpe3a mo 10 6amioB KaKabIi
* mpeMuasbHBIC OauTel — 20 6aioB

Pacrnipenenenre 6aJiioB 10 3aaHKSIM:

Ne |HaszBanue teMbl | Dopmbl Max. MeTonrka NpoBeACHNS 3aHATUS U OLICHKH
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJist | 0asuioB
/ cpe3bl
1. | Berynnenue, |JlaGoparo 18 . B chydae ycmemHoro BBITOJHEHHWS! BCEX 3aJaHUil J1abOpaTOpHOM
pacmpenienieHHbl | pHas paboThI cTyaeHT noiryyaet 18 Oanos
e QaiiiaoBsie pabora
CHUCTCMBIL Omnpoc(xo 10 B caywae ycmemHoro orseTa Ha BCe BONPOCH! CTyAeT momydaeT 10
HTPOJIbH 0asuioB
blIii cpe3)




2. [ToTtokoBas JlaGoparo 17 B crnydae ycmemrHoro BBIMOMHEHMs BCEX 3aJaHUM J1a0OpaTOpHOM
obOpaboTka pHas paboTHI CTyAeHT monydaeT 17 Gamos
JTAHHBIX pabora
Omnpoc 15 B cnyuae ycmemHoro oreta Ha BCE BOIPOCHI CTYAEHT mosydaer 15
0ayoB
3. |BigTable-nomo6 |JIaGopato 10 B cnywae ycnemHOro BBIIOJHEHHS BCEX 3aJaHUN J1abOpPaTOPHOM
HbIE pHasn pabotsl cTyaeHt momydaeT 10 6amnos.
XpaHwivma, | padora(k
HBase OHTPOJIbH
blii cpe3)
Ompoc 20 B cmydae ycmemrHoro oTBeTa Ha BCE BOMPOCHI OIMpPOCa CTYAEHT
nomydaeT 20 6amnos
4. [TocemaeMocTs 10 10 GanoB 3a BBIONHEHHE B CPOK BCEX 3aJaHUH TEKYILETO KOHTPOJIS
U OTCYTCTBHE MPOITYCKOB 3aHATHI 0€3 YBOKUTEIbHBIX TIPUIHH
5. IIpeMuansHbIC OaITHI 20 20 GayIOB 3a y4acTHE B CTYACHUYECKHX Hay4YHBIX KOH(PEPEHUHUAX U /
WJIH OJIMMITHA/IaX
6. |MnauBuayanbHBIC 3a1aHUS, 50 CTyaeHT MOXKET MPEeJOCTaBUTh BCE 3aaHUsl TEKYIETO0 KOHTPOJIS
C TMIOMOILBIO0 KOTOPBIX
MOXHO HaOpaTb
JOTIOJTHUTENIbHBIE OalTbI
7. Hroro 3a cemectp 100
4 cemectp
*  TeKylui KOHTpoib — 50 6aysioB
*  KOHTPOJIbHBIE Cpe3bl — 2 cpe3a 1o 10 0anioB Kax bl
* mpeMuanbHBIE OauTel — 20 6aioB
* OTBeT Ha ’k3ameHe: He Oonee 30 H6amioB
Pacripenenenne 6aioB 1mo 3aJaHusIM:
No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJeHUs 3aHITUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOJI-BO
MBI paboTsI KOHTpOJs | Oamos
/ cpe3bl
1. | Dynamo-miono6 | Jlaboparo 15 B ciydae ycrenrHoro BBITONHEHHS BCeX 3afaHUi J1abopaTopHO
HBIC pHast pabotsl cTyaeHT nomydaeT 10 6ammos
XpaHWINIIA, pabota
Cassandra Ompoc 5 B ciyuae ycnemiHoro orBeTa Ha BCE BOMPOCHI CTYIAEHT MOJIy4yaer S5
6amioB
2. |Ananutnueckue | JJaboparo 15 B cnydae ycmemrHoro BBIMOMHEHMs BCEX 3aJaHUM J1a0OpaTOPHOI
METOJIBI pHas pabotsl cTyaeHt nonydaet 10 Oannos
00paboTKN pabora
Gompnx Omnpoc(xo 10 B cnyuae ycmemHoro oreTa Ha Bce BOIPOCHI CTYAEHT noiydaeT 10
AaHHBIX. HTPOJIbH 0asuioB
blIii cpe3)
3. Metonst JlaGoparo 15 B cinydae ycmemrHoro BBIMOMHEHHs BCEX 3aJaHUM J1a0OpaTOpHOI
00paboTKn pHas pabotsl cTyaeHt nonydaet 10 Oanos
OosbIIHX pabora
JTAHHBIX Ha
OCHOBE TecTupon 10 B cnyuae mpaBunbHBIX OTBeTOB Ha 51% 3amaHuii TecTHpPOBaHUSA
HCKYCCTBCHHBIX | aHHE(KOH cTyaeHT nomydaet 10 Gamos
HEHPOHHBIX | TPOJILHBI
cereit i cpe3)
4. IIpeMuansHBIC OaITHI 20 20 0aJIOB 3a y4acTHE B CTYAECHUYECKHX Hay4YHBIX KOH(PEPEHUHUAX U /

HJIK OJIMMITHagax
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5. OTBeT Ha ’K3aMeHe 30 Ormuano - 25-30 6ammoB

Xoporo - 19-24 6anna
YrnosnerBoputenbHO - 10- 18 Gamnos
HeynosnerBopurenbHo - MeHee 10 Gamos

6. |MnauBuayanbHbIC 3a1aHUS, 50 CTyaeHT MOXKET MPEeJOCTaBUTh BCE 3aaHUsl TEKYIETO0 KOHTPOJIS
C TMIOMOILBIO0 KOTOPBIX
MOXHO HaOpaTb
JOTIOJTHUTENIbHBIE OalTbI

7. Hroro 3a cemectp 100

HToroBast oueHka 1o 3a4ery BeicTaBisgercs B 100-0auibHOM 1IKane U B TPaIUIIMOHHON YeThIPEeXOaIbHOM
mkane. IlepeBog 100-OamipHONW  PEeHTUHTOBOM  OLIGHKM IO JAMCUUIUIMHE B TPAaTUIMOHHYIO
YeThIpeX0auIbHYIO0 OCYIIECTBISETCS CIEAYIOUIMM 00pa3oM:

100-6annpHas cucrema Tpagunuonnas cucrema

50 - 100 6aiutoB 3aureHo

0 - 49 Gaiu10B He 3aureno

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
JlaboparopHas pabora

Tema 1. Berynnenue, pacnpeneneHHble (ailioBble CHCTEMBI

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

1. Kondwurypanus ¢aitnoBoii CHCTEMBI.
2. Onepanuu ¢ daitnamu.
3. KsmmpoBanue.

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

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

Tema 4. Dynamo-niogo0Hnbie xpanumnuiia, Cassandra
3aganus k JadoparopHoii padore no teme Ne4 "Dynamo-nono0nbie xpanuiauma, Cassandra'.
1. YcranoBka u koHpurypanus Cassandra.

Tema 5. AnanuTudeckue MeToIbl 00pabOTKH OOJIBIINX JTaHHBIX.

3ananns Kk JadoparopHoii padore mo Teme NeS "AHaauTH4eckne MeToAbl 00padOTKH 00JIbIINX
JaHHBIX".

1. Pa6ora B GUI RapidMine.
2. Pabora B STATISTICA Data Miner.
3. I'eneparnus nporuo3usix mozeneir STATISTICA Data Miner B pa3nuuHbIX GpopMaTax.

Tema 6. MeToasl 00paboTKu OOIBIIMX JaHHBIX Ha OCHOBE UCKYCCTBEHHBIX HEMPOHHBIX CETEH
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3aganus Kk JadoparopHoii padore mo Teme Ne6 '""MeToabl 00padoTKH 00JbIINX JAHHBIX HA OCHOBE
HCKYCCTBEHHBIX HEHPOHHBIX ceTeii".

1. Pa3zpabotka crpykrypsr HC.
2. O6yuenne HC 06paboTku OONBIIMX JaHHBIX.

Omnpoc

Tema 1. Berymienue, pactipeneneHHble (haioBbIe CUCTEMBI
Bormnpocs! n1st mpoBeieHust orpoca no Teopuu
1 BigData.
2 O030p CyHIECTBYIOIINUX METOIOB PACIIPEICTICHHOTO XpaHEHHS U 00pabOTKH OONBIINX TaHHBIX.
3 Pacnpenenennsie (paitioBbIe CUCTEMBI.

4 YcTpOoHCTBO KIaCCHUECKHUX (PaiiyIOBBIX CHCTEM M CIIOCOOBI MAaCIITAOMPOBAHUS /10 MOIACPKKH (hailioB
Ha mHoro Th. NFS. GFS, HDFS, nouankoBoe XxpaHeHHEe, IMMYTa0eIbHOCTD U 3alpeT CITy4aiiHbIX
nu3MeHeHul, npennaraeMblii API pacnpenenennoit @C.

5 ApXHTEKTypa pacupeaeaeHHbIX (alIOBBIX CHCTEM.

6 Macrep-cepBep, HOZbI, NANUIUIAMH YTEHUS U 3aIIUCH, JIOKAJIIbHBIE U HEJIOKAJIbHBIE YTCHHUS.
OTKa30yCTOWYMBOCTD 110 BBINAJEHUIO MAIlIUH (PEIUIMAKIUS, €rasure).

7 Otka3zoycToiunBOCTH MacTep-cepBepa (hot standby, shared journal, multimast

Tema 2. [TorokoBast 06paboTKa JaHHBIX
1 Apache Kafka kak “Xpanunuiie” ajis MOTOKOBBIX BBIYUCIICHHUH.
2 Mogenb gaHHBIX, topic, partitions (as a unit of parallelism).
3 Mogaens oTkazoyctoiunBocTH, ISRs, pernmukanus.
4 TIpoaprocepsl U KOHCBIOMEPBI, CTPATETUH MAPTUIIUPOBAHUS U TPYIITUPOBKA KOHCHIOMEPOB
5 Urenne naHHbBIX at least once, obecnieueHne TpaH3akIMOHAIBLHOCTH Yepe3 durability & replay.
6 Monens Beruucnenuii Spark Streaming (Discretized Streams).
7 AxkymynupoBaHue 0atda u qob6asnenue ero k RDD.
8 IlepecueT y3KuX U MIUPOKUX 3aBUCUMOCTE.
9 Coxpansiemoe COCTOSTHUE B IIOTOKOBBIX BBIYUCIICHUSX.
10 CoBMmerieHue MOTOKOBOW M IMauKOBOIM 00pabOTKH JaHHBIX

11 Mopnens nanubix BigTable/HBase (monsaTue cTpoku, Kiitoda, JIEKCUKOTpaQuiaecKoro mopsiaka,
KOJIOHKH, CEMEHCTBa KOJIOHOK, BEPCUH).

12 TlapTurupoBaHue JaHHBIX, PETHOHBI (Ta0JIeThI) TAOIUIIBI, peTHOH-cepBepa. Memory Store --
in-memory append-only XpaHWUIHIIIE TaHHBIX.

13 Tlpouecc cnusiHusI BEPCUM.

14 TIponecc KOMIaKTU(PUKAIIUU TaHHBIX.

15 Omnepanuy TOYEYHOTO U JUANIA30HHOTO YTEHU, ONIepaliysl 3alucCH.

16 Mogens otkazoycroiunBoctd (WAL+Replay, ciHXpOHHas! peruinKarus).

17 Tlpumepsl qu3aitHa cXeMbl TaOIHIIBI U TPABUIIBHBIN BRIOOpA KITFOYA.

Tewma 3. BigTable-nomo6usie xpanunumia, HBase
Bompock! nis mpoBeieHus onpoca Mo TEOpUn

1 Monens nanasix BigTable/HBase (monsiTue cTpoku, Kito4a, JEKCUKOTpadUIecKoro mopsiika,
KOJIOHKH, CEMEHCTBa KOJIOHOK, BEPCUH).

2 TlapTunimpoBaHue JaHHBIX, PETHOHBI (TA0JETHI) TAONHIIBI, peTHOH-CEpBEpa. Memory Store --
in-memory append-only XpaHWUIHIIIE TaHHBIX.

3 Ilpouecc causaHUs BEpCHIl.

4 Tlpouecc koMIMakTU()UKAINH TaHHBIX.

5 Omnepauyu TOYEYHOTO U JUAMa30HHOTO YTEHUIA, ONepalus 3arucH.



6 Mogenb otkazoycroitunBoctu (WAL+Replay, cuHxpoHHas peruimkanus).
7 Ilpumepsl mu3aitHa cXeMbl TaOIUITBI U TPABUIILHBIN BRIOOpA KITIOYA.

Tema 4. Dynamo-niogo0Hnbie xpanumnuia, Cassandra
Bompock! nis mpoBeeHus onpoca Mo TEOpUn
1 Monens nanabsix Dynamo/Cassandra.
2 Xem-nmapTULMpOBaHHE AaHHBIX, consistent hashing, eventual consistency, read quorum, write quorum.
3 AHTUAHTPONUMHBIE TEXHUKH.
4 Hinted Handoff.
5 Merkle Trees 1 ux UCTIOIB30BaHUE NIPU CUHXPOHU3AINH PETLTHK.

Tema 5. AnanuTrdeckre MeToIbl 00pabOTKH OOJIBIIINX JTAHHBIX.
Bompock! 1715 mpoBeieHrs TEOPETUUECKOTO ONpoca B MUChbMEHHOU (hopme
1 AHalUTHYECKUE METOIBI 00PaOOTKH OOBITUX JTaHHBIX.
2 IInatgopmMbl IPOTHO3HOM aHAIUTHKH.
3 RapidMiner.
4 Dranbl ITyOWHHOTO aHATHU3a TaHHBIX.
5 PesynbTupytoias BU3yaau3aius.
6 ITposepka.
7 OnTuMH3anus.
8 STATISTICA Data Miner.
9 IlpeaBapurtenbHas 00pabOTKa JaHHBIX.
10 ®unbrpanus JaHHBIX.
11 Ywuctka gaHHEBIX

TecTupoBanme

Tema 6. MeToasl 00paboTKH OOIBIIMX JaHHBIX Ha OCHOBE MCKYCCTBEHHBIX HEMPOHHBIX CETEH
TecToBble 3a1aHUA
1 Tlonstue daitmoBoro ceppuca u GhaiaoBoro cepaepa.
Wntepdoeiic daiinoBoro cepsepa.
Nutepdeiic cepBepa TUPEKTOPHUI.
Cemanruka paszaeneHus (Gpaisos.
Ksmmposanue.
[ToroxoBas 0OpaboTKa.
OC00EHHOCTH MOCTPOEHHUS MOTOKOBBIX (PpEHMBOPKOB.

(o IEEN o) NV, BN N VS I O]

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

10 CgoiictBa Hbase.

11 TlomnmepxxuBaemsbie onepaiuu B Hbase.

12 TIIpeumymectBa Cassandra File System (CFS).

13 Mopnens nagaeix B CFS.

14 PazBeproiBanue u unterpanus Cassandra.

15 Bosmoxsoctr miatdopmbel RapidMine.

16 Bo3moxnocTu matdopmsl Statistica Data Miner.

17 IlpeumyiecTBa U HEIOCTATKA HEUPOTEXHOJIOTUH.

18 Krnaccudukarus HeHpOCETEBBIX APXUTEKTYP.

19 Knaccuduxarus MeTomoB 00ydeHHs] HEHPOHHBIX CETEH.

20 IlpenMy1iecTBa U HENOCTATKU BEPOSITHOCTHBIX HEMPOHHBIX CETEH.
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21 2Certb Koxonena.
22 AnanTtuBHas HedeTkas Heripocuctema (ANFIS).

4.3 IIpomexxyTouHast aTTeCTaIMsA 110 AUCIUIUIMHE MPOBOIUTCS B popMe 3adeTa

Tunosblie Bonpockl 3a4era (YK-6)
Tunoseie BONPOCHI IK3aMeHAa

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

Tunosble 3aganusa as 3adera (YK-6)
TumnoBble 3aJaHUs YIK3aMeHA
1 PaGora B NFS.
2 Pab6ora B GFS.
3 PaGora B HDFS.

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTeCTALMKI

Orenka T T— JleckpunTopsl (YpOBHH) — OCHOBHBIC IPU3HAKH OCBOCHHUS (ITOKA3aTeIn
TOCTHKCHHUSI PE3yJIbTaTa)
«3aUTEHOY VK-6
(50 - 100 6amoB)
«HE 3aUTCHOY VK-6
(0 - 49 Gannos)

5. MeTonnueckue ykazaHusi AJsi 00y4al0IIUXCS 110 OCBOCHUIO M CHUILIHHBI (MOYJIS)

5.1 MeTtoandeckue yka3aHus 110 OPTaHU3aIlN CaAMOCTOSTEIBHOM PabO0ThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3yYeHUIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMmcsi HEOOXOAMMO O3HAKOMHUTBCS
comepx)aHueM paboueii mporpammbl nuctuiummHabl (PI1[]), xotopas ompexaenser coaepxaHue, o0beMm, a
TaKKe TMOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHne AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE 00ecrieyeHre TUCIUIUTUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrnieueHre JUCITUTUIMHBI, TpOrpaMMHOE obecreueHue, MpodecCHoHaIbHbIC Oa3bl TaHHBIX 1
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasgene «YdeOHo-meTomumueckoe U HH(POpMaLMOHHOE oOecledueHrne AMCHUIUIMHBDY — yKa3aHa
pEKOMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue TUCIUIUIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX U WH(GOPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IepeueHb
npodeccuoHanbHbIX 0a3 JaHHBIX U MHQOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIHUMBIX AJIi OCBOCHHUS
JUCLUTIINHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOPeTUYeCKUMU MaTepraiaMy Mo TUCIUIUINHE

[Tpu u3yyennu u npopaboTKe TEOPETUIECKOTO MaTepraia HeoOX0IuMO:

- IPOCMOTPETH €I1I€ pa3 npe3eHTaruo Jekuuu B cucteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHSATUM MarepuaJl M JONOJHHUTh €ro C Y4YEeTOM PEKOMEHJIOBAHHOM JOMOIHUTEIbHOU
JIUTEPaTypBhl;

- IPY CAMOCTOSITEIbHOM M3yUYE€HUU TEOPETUYECKOM TEMBbI CIENaTh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHbBIE
B PI1/] ucrounuku, npodeccuoHabHbIC 0a3bl TaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHBIC CHCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATENILHON pabOTHI, 10 TeMeE MpeAcTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TP MIOAATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl (poHna oueHouHbix cpeacts (POC).
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5.3 Pexomennamuu 1o pabore ¢ Hay4HOU 1 yueOHOM IuTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TIJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboThl U HeoOXoAMMa MPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAeT NMPOpPadOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
MCTOYHHMKOB U JINTEPATYPHI IO TEMATHKE JICKIIUH.

Koncnekr nekuuu 1oimkeH coaepxarb pedepaTruBHyI0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha pasMemnieHHble B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYPbI IO
TeMaM, BBIBOJIbI MO KaKIOMY Bompocy. KoHCIEKT MoXkeT ObITh BBHINOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIINI WKW B OTAEIbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEP’KaTh HE OTHOCALIYIOCS K TeMe HH(OPMAIIMIO UIH PUCYHKH.

KoHcnekTsl HaydyHON JIHUTEpaTyphl MPU CAMOCTOATENIBHOM MOATOTOBKE K 3aHATHUAM JOJIKHBI COAEPkKATh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U rofla M3JaHMsI HMCIOJIb3yeMOIl Hay4yHOH JHUTeparyphl.
KoncniekT MoOXeT OBbITh OMOPHBIM (COIEP)KATh JIMIIbL OCHOBHBIE KIIIOUEBBIE IMO3MIIMK), HO TNPU 3TOM
MO3BOJIIOIIMM JaTh TIOJHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OO0BEM KOHCIEKTa
ONPENEISIETCS CAMUM CTYIEHTOM.

B nporiecce paboThl ¢ OCHOBHOM M JIOTIOJHUTENBHOM JTUTEPATypPON CTYACHT MOXKET:

- JenaTh 3allUCU IO XOIy YTEHHA B BHJIE NMPOCTOr0 WJIM pPa3BEPHYTOro IiaHa (co3gaBaTh IEpEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBJIATHh TE3UCHl (LUTHpPOBaHHE HamOOIee BaXKHBIX MECT CTaTbd MM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJICH aBTOpA);

- TOTOBUTDH aHHOTAIMH (KpaTkoe 0000IIeHHEe OCHOBHBIX BOITPOCOB PadOTHI);

- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeHa1iuy 1O OATOTOBKE K OTACIBHBIM 3aJaHUSAM TEKYILEro KOHTPOJIS

ColecenoBanue TpeAnonaraeT OpraHU3aluio Oecelbl IMpernojaBaTess cO CTYIEHTaMH IO BOIPOCaM
MPAKTUYECKOTO 3aHATUS C IENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHBl Tpynmbsl MOTYT y4YacTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 33/1aBaTh BOIPOCH! U T.1.

VYCTHBIE ONPOC MOXKET TNPUMEHATHCS B pa3iMHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUpPOBaHHBII. OCHOBHBIE KaUu€CTBAa YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:

- IPaBWJIBHOCTb OTBETA I10 COACPIKAHHUIO;

- IOJTHOTA U INIyOuHa OTBETA;

- CO3HATEJIbHOCTb OTBETA;

- JIOTMKA U3JI0)KEHUsI MaTepHaa;

- PallMOHAIBLHOCTH MCTIONB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHHs TOCTAaBICHHON yueOHOil 3a1auu;

- CBOEBpEMEHHOCTh U 3((HEKTUBHOCTH UCIOIH30BaHUS HAMISIHBIX MOCOOHMM U TEXHUYECKUX CPEACTB MpHU
OTBETE;

- UCITIOJIB30BAHUEC OOIIOJIHUTCIBHOI'O MaT€puaa,
- padOHAJIBHOCTH UCITIOJIB30BaHWA BPEMCHH, OTBCACHHOI'O Ha 3aJlaHHUC.

VYCTHBI OIpPOC MOXKET CONPOBOXKAATHCA IPE3CHTAIMEH, KOTOpas MOATOTABIMBACTCA IO OJHOMY U3
BOIIPOCOB TPAKTUYECKOTO 3aHATHA. [Ipn BBICTYIUIEHHH C Tpe3eHTanuei HeoOXoMuMo o0pamaTh BHUMaHHE
Ha TaKMe MOMEHTHI Kak:

- cofep)KaHUE MPE3CHTAlUHN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUAM (II€TTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKAHHUS M JIUTEPATyphl), MPaKTHUECKasi HANpaBICHHOCTb, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aleKBaTHOCTh UCIIOJIb30BaHHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTb MPE3CHTYEMOT0 MaTrepuara;

- odopmiieHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IM3aiiH (YMUTaeMOCTb, HAJIWYHE H
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE O(OpMIICHHE, CTPYKTYypUpOBaHHE WH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHE
BO3MO)KHOCTH ITPOTPaAaMMHOI Cpe/ibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;
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- TMYHOCTHBIC KaueCTBa: OPATOPCKUE CIIOCOOHOCTH. COONIOIEHUE PErIaMEHTa, SMOIIMOHATLHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CHCTEMATH3UPOBaHHbBIC, TITyOOKHE U TIOTHBIE 3HAHUS 110 BCEM pa3JiesiaM IMPOrpaMMBbl:
- CcoJepXaHWE BBICTYIUICHHUS: JIOTHYHOCTh W3JIOKCHHUS Marephalia, PacKpbITUE TEMBI, JOCTYIHOCTh
u3noxkeHus, dPpdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS — JTOCTHIKCHHUS
PE3yABTAaTUBHOCTH M IPGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad CBOed MpodeccHoHATbHOW WIH y4eOHOU
JEeSTeNbHOCTH, JOKAa3aTeIbHOCTh MPUHUMAEMBIX PEIICHUH, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOnM4YecKOe M HHPOPMALIMOHHOE o0ecrieyeHre JUCUMITHHbI

6.1 OcHoBHas UTEpaTYypa:

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

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

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

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

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

6.2 JlononHUTENbHAS JIUTEPATYpA!

1. Typyra, E. H. YueOHO-MeTOqMYECKOE TOCOOME TI0 nuctuiuinHe VHTemekTyansHbie HHGOPMAIIMOHHbBIE
CHCTEMBI MW TexHoyormu. - 2022-04-04; VYyeOHO-METOOMYECKOE IOCOOME 10  JUCIUILIMHE
WNHuTtennexkryanbHble WHGOPMAIMOHHBIE CUCTEMbI M TexXH. - MockBa: MOCKOBCKHUH TEXHHUYECKUU
yHUBepcUTET CBs3M U uHpopmaruku, 2014. - 24 c. - Tekcr : anexkrponusiii / IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/61479.html

2. I'pomos, 0. 1O., UBanora, O. I., Anekcees, B. B., benses, M. II., llIsen, /I. II., Enucees, A. .
WuTennexryanbHble HHGOPMAIIMOHHBIE CUCTEMbI M TEXHOJIOTHH : yueOHoe mocobue. - Bech cpok oxpaHbl
aBTOPCKOTO TpaBa; MHTemiekTyanbHbie HHPOPMAIIMOHHBIE CUCTEMBI U TEXHOJIOTHH. - Tam00B: TamO0oBCKuit
rocyapcTBeHHbIN TexHudeckuil yauBepcutetr, DbC ACB, 2013. - 244 c. - Tekcr : snexrponnsii // IPR
BOOKS [caiit]. - URL: http://www.iprbookshop.ru/63850.html

3. Ceperun M. 1O., UBanoBckuii M. A., SIkoBneB A. B. MHTemiekTyanbHble HHPOPMAITHOHHBIE CUCTEMBI :
yaebHoe nocobue. - Tam6oB: TamOoBCckHii TocynapcTBeHHbIN TexHnueckut yauusepcutet (TI'TY), 2012. -
205 c. - Tekcr : osnekrponHbiii // DbC «YHuBepcuTeTckas Oubnuoreka onnaiH» [calT]. - URL:
http://biblioclub.ru/index.php?page=book&id=277790

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

5. Bomkoma, T. B., Haceiikuna, JI. @®. Pa3spaborka cucteM pacmpeneieHHONH oOpaOOTKH HaHHBIX

yueOHO-MeTouueckoe mocobue. - Bech cpok oxpaHbl aBropckoro mpasa; Paspaborka cucrem
pacmipeneneHHol 00paboTku AaHHBIX. - OperOypr: OpeHOyprckuil TocyaapcTBeHHbINM yHUBEpcUTET, DbC
ACB, 2012. - 330 ¢ - Tekcr : osmekrponnbii // IPR  BOOKS [caiir]. - URL:

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

6.3 NHbIe HCTOYHUKU:
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1. Haumonanwusiii OTkpeiTeiid YHUBepeuTeT « MIHTYUT» - http://www.intuit.ru/
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-TeXHMYeCKOe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHOe o0ecrnedyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

I[J'DI MMPpOBCACHUA 3aHATUM TIO JUCHUITIIINHEC HGOGXO,Z[I/IMO CJICAyromee MarcpruaJIbHO-TCXHUYCCKOC
obOecrnieueHue: y‘-Ie6HI>Ie AyauTOpruu JId TIPOBCACHUA 3aHATHI JICKHIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJBbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHLHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U TIOMEIICHHUS ISl CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbl0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust A1 CaMOCTOSITEIBHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHrEeM JloCTyna B AIEKTPOHHYIO
MH(pOPMAITMOHHO-00pa30BaTEIbHYIO CPeNy YHUBEPCUTETA.

Jlnist mpoBeieHusl 3aHATHI JICKIIMOHHOTO THIIA UCTIONB3YIOTCS HAOOPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHuS,
00ecreYnBaroIe TEMaTHYEeCKIE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTHBHAS JOCKA).

Jlunien3nonHoe U cBOOOIHO paclpoOCTpaHsIeMOe MPOrpaMMHOE 0OecTiedeHHe:
LibreOftice

Microsoft Office [Ipodeccuonanbusiii moc 2007

Microsoft Windows 10

Omneparnmonnas cuctema "Anst O6pazoBanue"

[Ipodeccuonanpubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:

1. Springer Journal — Ga3a maHHBIX >KypHajoB KoJulekuuu Springer Journal wu3n-Ba Springer Nature
(1997-2015 rr.). — URL: https://link.springer.com

2. [Ipesunentckas 6udbnmuoreka umenu b.H. Enprinna. — URL: https://www.prlib.ru
3. Poccuiickas rocynapcTBeHHas onbnmoreka: odunmanpabiid cait. — URL: https://www.rsl.ru
4. Poccuiickas HanmoHaNbHAst OnbnuoTeka: opuiranbheli caiit. — URL: http://nlr.ru

5. TamOoBcKas obnmacTHas yHUBepcaabHas HaydHas ouonuoreka um. A.C. [lymkuHa: oduinanbHbIi CalT. —
URL: http://www.tambovlib.ru

6. VYHuBepcureTckas ~ OuOnMoOTEeKa  OHJIAMH:  JJIEKTpOHHO-OMOmmMoTeunas  cucrema. —  URL:
https://biblioclub.ru

7. ObC «YnuBepcurerckas oubianoreka onnaita» . — URL: http://www.biblioclub.ru
8. FOpaiit: obpazoBarensHas miatdopma, IMEKTPOHHO-OnbmmoTeuHas cucrema. — URL: https://urait.ru

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

B3aumoneiicTBue mpernopaBaTenss M CTy[JEHTa B TIpolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOJIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pa30BATEILHON CPEie YHUBEPCUTETA.



