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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
OCBOEHUS JUCLUIIIUHBI:

- Hay4HO-UCCJIEI0BATEIIbCKUI

- megarorudyecKui

1.3 JIucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON JesSTEIhHOCTH B
chepax: 01 OOpazoBanme u Hayka (B cdepe o0mero, mpodeccCHoHaTBHOTO W JOMOTHUTEIBHOTO
npodeccuoHaabHOTO 00pa3oBaHus; B cdepe HayuHbIX ucciaenoBanmii), 40 CKBO3HBIC BHJIBI
npodeccuoHaNbHON AESITENPHOCTH B TMPOMBIIUIEHHOCTH (B cdepe Hay4dHO-UCCIIEAOBaTeIbCKUX U

OTBITHOKOHCTPYKTOPCKHUX pa3padOTOK)

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

O06001TIeHHBIEC TPYIOBEIC

Kon n HammenoBaHue

(yHKIMH / TPYAOBBIC komrtereHiu GI'OC BO,
HKIIUH / TPYAOBBIC MU HEOOXOIMMOM ISt .
by Py WuaukaTophl JOCTHKEHMSI KOMIICTCHITHHA
npodeccroHaIbHEIC (hopMHpOBaHUS TPYJIOBOTO
nercTBus (MIpH HAUTHIUAH WIH PO eCCHOHATBLHOTO
npodcTangapra) TEHCTBUS

YK-6 CnocobeH ynpasisith
CBOUM BpPEMEHEM,
BBICTpPauBaTh U
pean30BBIBaTh
TPaEeKTOPHIO CaMOPa3BUTHS
Ha OCHOBE IIPUHIIUIIOB
00pa3oBaHus B TEUCHHUE
BCEH XKU3HU

[IpoexTupyeT TPaeKTOPHUIO CBOETrO NMPOo(heCcCHOHAITBHOTO U
JIMYHOCTHOTO pa3BUTHA, pacmupsieT CBOM
npodeCcCHOHANBHBIN  Kpyrozop:  OpuoOpeTaer U
UCTIONIb3yeT Ha TpakTHKe O0a30Bble 3HAHUS, YMEHUS U
HaBBIKM M3 Pa3IUuHBIX cdep MnpodecCHoHaTbHON
JesTeNbHOCTH, B ToM uucie B chepe Big Data mis
peneHus npoQeccroHaIbHbIX 3a4a4

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

YK-6 CnocobeH ympaBisiTh CBOMM BpEMEHEM,
TPAEKTOPHUIO CAMOPA3BUTHS HA OCHOBE IPUHIIUIIOB OOPAa30BaHUs B TEUEHUE BCEH JKU3HU

No
n/n

HanmenoBanme
JMCIATUINH,
OTIPEIICIISTFOTITIX
MEKTUCITUTUTHHAPHEIE
CBSI3HU

®dopma oOydeHus

Ounas
(cemecTtp)

2134567

1 [TensorFlow:
MIPOJIBUHY THI
YpOBEHB

2 |Boxkeny -
IPOrpaMMHUPOBaHHUE

3 |BBeneuue B
HCKYCCTBEHHBIN
WHTEIICKT

4 |BBeneHue B
MIPOCKTHYIO
JIeITEILHOCTD

BBICTpauBaTb MW PCaIn30BbIBATH




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

6 |MeTonuka +
MOATOTOBKY HAayYHBIX
nyOonuKanui

7 (MeTonuka +
MIPOBEACHUS HAYYHOTO
HCCIIENOBAaHUS

8 [Merons! npuHATHA +
peuieHuit u
MAaIIMHHOE 00ydYeHUe

9[OcHnoBsl pabotsl B [1O +
Agisoft Metashape

10 |TTonroroBka +
oIrepaTopoB
HA3EMHBIX CPEACTB
YIpaBICHHS
OECIMIIOTHBIM
JIETaTeIbLHBIM
armapaTomM
CaMOJIETHOTO H
BEPTOJIETHOTO THITA

11 |ITpuHIATIBT +
CHCTEMAaTU3alii
Hay4YHOT'0 MaTepuaa

12 [IIpoekTHBIN ceMuHap + |+ |+ |+

+

13 |Pa3pabotka caiiToB

14 |CrapTan: uues ¢ HyJs +

15 [CrapTan: ot uaeu K +
MVP

16 [CrapTan: mpakTrka +
CO3JIaHMS
COOCTBEHHOTI'O
OusHeca

17 |YucieHaple METOIBI +
pEIICHUS KPaeBhIX
3ama4

2. Mecto nucuuninHbl B cTpykrype Ol 6akanaBpuara:

JucrunmHaa «MeToasl U cuCTeMbl 00pabOTKH OOJNBIINX JAaHHBIX» OTHOCHTCS K 4YacTd, (opMUpyeMOu
y4JaCTHUKaMH 00pa30BaTeIbHBIX OTHOIICHUH, ydeOHoro turana OIl mo nanpasnenuto noarotosku 01.03.01
- Maremaruka.

JucuumnuHa « MeTombl ¥ CUCTEMBI 00paOO0TKH OONBIINX TAHHBIX) U3Y4aeTCs B 7 ceMecTpe.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM QUCIMIUIMHEL: 2 3.€.
Oumnas: 2 3.e.

Ounas

Bup yueOHOIt paboThI
atd p (Bcero yacos)

OO0mas Tpyr0éMKOCTb 1M CHUILTHHBI 72

KonTaktHas pabora 32




Jlexuuu (JIexummn)

16

[Tpaktuueckue (IIpakr. pab.)

16

CamocrosrenbHas padota (CP)

40

3auer

3.2.ConepxaHue Kypca:

Ne Ha3zBanue Bun yuebHoli | DopMBbI TEKyIIETO
TEMBI paszena/TeMsbl pabotsl, yac. KOHTPOJIS
Jlex |IIpa| CP
IIUH | KT.
pao.
O|l0|O
7 cemecTp
1 Berynnenue, JlabGopatopHas
pacrnpeeneHHbIe 2 12 |15 pabora; Ompoc
(haliIoOBBIE CHCTEMBI
2 ITorokoBas JlaGoparopHas
2 12 |10
00paboTKa TaHHBIX pabora; Onpoc
3 BigTable-nonoOusie JlaGoparopHas
2 12 |7
xpanwnwniia, HBase pabota; Onpoc
4 Dynamo-nonoOHele JlaGoparopHas
XpaHWIHIIA, 2 12 ]2 pabota; Onpoc
Cassandra
5 AHanmuTH4YeCcKue JlabGopatopHas
MeTonbl oopabotkn | 4 | 4 | 4 pabora; Ompoc
OOJIBIINX JTAHHBIX.
6 Mertoast 06paboTKH JlaGoparopHas
OOJBIINX NaHHBIX pabora;
Ha OCHOBE 4 |4 ]2 TecTtupoBanue
HCKYCCTBEHHBIX
HEHUPOHHBIX CeTen
Tema 1. Berymiienne, pacnpenesenabie gaioBbie cucremsl (YK-6)
Jlekumus.

. Berynnenue. BigData. O630p cymiecTBYOIIMX METOIOB PaclpeIeICHHOTO XpaHEeHUsI 1 00pabOTKH
OonpImMX MaHHBIX. Pacnipenenennpie (haiioBbIe CHCTEMBI. YCTPOHUCTBO KIIACCHYECKUX (DAIIOBBIX CHCTEM H
criocoObI MacTabupoBanus 10 noaaepxkku (aitioB Ha MaHoro Th. NFS. GFS, HDFS, nodankoBoe
XpaHEeHHE, UMMYTa0eIbHOCTD U 3allPET CIyYailHbIX U3MEHEeHUH, nperaraeMbiii APl pacnipenenennoit OC.
ApXHUTEKTypa pacupeeiaeHHbIX (HailsIoBBIX cucTeM. MacTep-cepBep, HOJbI, MANTUIAH YTEHUS U 3aIHCH,
JIOKaJIbHbIE U HeJOKaJbHbIe YTeHUs. OTKa30yCTOWYMBOCTD 10 BBINAJCHUIO MAIlIMH (PEIUIHAKIIMS, erasure).
OTtkazoyctorunBocTh Mactep-cepBepa (hot standby, shared journal, multimaster).

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
3agaun:
1. [ToaroroBka K 3amuTe 1a00paTOpHON PabOTHI.
2. AHanu3 CylecTBYIOIMX METOIOB PaCIpeIeIeHHOTO XpaHEeHUsI 1 00paOOTKH OONBIINX JTaHHBIX.

Tema 2. IloToxoBasi 060padoTka 1aHHBIX (YK-6)

Jlexknus.




Apache Kafka kak “xpanunuine” A TOTOKOBBIX BhIUucIeHHH. Moaens JaHHBIX, topic, partitions (as a unit
of parallelism). Mozens otkazoyctoitunBocTH, ISRS, perunkarus. [Iponpiocepsl 1 KOHCBIOMEPBI, CTPATETHH
NapTUIIMPOBAHUS U TPYIIITUPOBKA KOHCbIOMEpOoB UTeHHe naHHBIX at least once, obecrnieueHne
TpaH3akIroHaibHOCTH uepe3 durability & replay. Monens Beruucnenuit Spark Streaming (Discretized
Streams). AkkymynupoBanue 6atua u jobasnenue ero k RDD. Ilepecuer y3KuX ¥ IIMPOKUX 3aBUCUMOCTEH.
CoxpaHsieMoe COCTOSIHUE B ITOTOKOBBIX BhIUMCIEeHUsAX. COBMEIIEHNE TOTOKOBOM 1 MAaYKOBOW 00pabOTKH
TaHHBIX

3anaHus AJ151 CAMOCTOSITEILHOI padoThI.
3amaun:
1. IToaroToBka K 3ammre J1aOOpaTopHOil paboTHI.

Tema 3. BigTable-nogo0nbie xpannauma, HBase (YK-6)
Jlekumus.

Monens nanabix BigTable/HBase (monsiTue cTpoku, Kiroua, JEKCUKOrpadudecKoTo MopsiIKka, KOJTIOHKH,
CeMeNCTBa KOJIOHOK, Bepcun). [lapTunimpoBanue JaHHBIX, pETHOHBI (Ta0JIeThI) TaOIUITBI, PpETHOH-CEpPBEpa.
Memory Store -- in-memory append-only xpanunuiie nansbix. [Iporecc cnusiaus Bepcuid. [pomecc
KoMIakTh(ukanmu qaHHbX. Onepanuy TOYeYHOTO U AMANa30HHOTO YTeHUH, onepalus 3anucu. Mopens
otkazoycroiunBoct (WAL+Replay, cuaxponnas perutukanus). [Tpumeps! qu3aitHa cXemMbl TaOIHIIBI 1
MPaBWJIbHBIN BHIOOpA KITIOYA.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
3amaun:
1. IToaroToBka K 3ammre J1aOOpaTopHOIl paboTHI.

Tema 4. Dynamo-nogo0usie xpannauma, Cassandra (YK-6)
Jlexknus.

Mopnens nanabix Dynamo/Cassandra. Xem-napTuiimpoBanue 1aHHbIX, consistent hashing, eventual
consistency, read quorum, write quorum. ArtudHTponuitHbie TexHuku. Hinted Handoff. Merkle Trees u ux
WCTIOJIb30BaHHE MTPU CHHXPOHHU3AIMH PETUIHK.

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

Tema 5. AnHaauTudeckue MeToabl 00padoTKu 0oabmuUX 1aHHbIX. (YK-6)
Jlekuus.
AHanmMTHYECKHE METOABI 00paboTKu O0IbIMX HaHHBIX. [1nargopmbl mporao3Hoit ananutuku. RapidMiner.
Drarbl TITyOMHHOTO aHAJIM3a JaHHBIX. PesynpTupytomas Bu3yanusamus. [IpoBepka. Ontummusanus.
STATISTICA Data Miner. [IpensaputenpHas 00padoTka JaHHbIX. OUIbTpanus 1aHHBIX. UMCTKA JaHHBIX

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

Tema 6. MeToabl 00padoTKH 00JILIINX JAHHBIX HA OCHOBE HCKYCCTBEHHBIX HelipoHHBbIX ceTei (YK-6)
Jlekumus.



[Monstust o Heviporusbix cetsax (HC). O6mue ueptel HC. Heitponsl. Knaccudukarus mo TUmy HEHpOHOB:
KJaccu(uKays HeHPOHOB MO BUAY (YHKUIUHU CTUMYIISLUH, KiacCU(pUKaUs HEHPOHOB 1O BUIY (QYHKLIUU
aKTHBALIMH, KJIacCCH(PUKALIMS HEUPOHOB 10 TUIY CUTHANA, KIacCU(PUKAIMA HEHPOHOB 1O BEPOITHOCTHOM
ornpeneneHHocTu. Knaccudukanus HeHpOCeTeBBIX apXUTEKTYP: MO TUITY CBSI3€H B CETH - CETh IPSIMOTO
pacnpoCTpaHEHUs, PEKYPPEHTHAs CETh, COPEBHOBATENbHAS CETh; 110 HAJIMUUIO CKPBITHIX AJIEMEHTOB; 110
JMHAMUYECKHM XapakTepuctukaMm. Kinaccudukanus MmeTooB 00ydeHus: IO UCTIONIb3YEMbIM Mapagurmam -
«c yuutenaem» (KOHTpOIHUpyeMoe o0ydeHue), «0e3 yuuress» (caMooOyueHne) 1 CMeIIaHHast; 1o
UCTIOJIb3YEMbIM TNIpaBHJIaM - KOPPEKIH 10 omunOKe; MamuHa bonbpiiMana; npasmiio Xe60a; o0ydenue
METOZIOM COPEBHOBAHMS; 00y4YEeHHE METOIOM celleKinu. MHorocmnoiinslil mepcentpos (MLP). Mertosst
HaXOXJIEHUs II00aJIbHOTO MUHUMYMa (DyHKIUH omnOoK. Pagnansuas 6asucHas ¢pynkuus (RBF).
[TpeumymectBa cet RBF nepen ceramu MLP. Ilpunuunst o0ydyenuss RBF-cetu. BepositHocTHas
HeripoHHas ceTb (PNN). IIpenmymectsa u Henoctarku PNN—cereit. Cets Koxonena. OcHOBHOM
uTepalroHHbIi anroput™M Koxonena. O6nacts npuMeneHus cet Koxonena. Heo6xoquMocCTh MOCTpOSHUS
ruOpugHoi cetu. DpdexTuBHOCTh rudbpuan3anun. [Ipunmun padorsl rubpunnoii cetn. Otamuue I'C ot
o6bryHOM HerpoceTH. [Tpunnun obyuenus I'C. basa 3nanuii rubpunHoi cetu. Anroputm BoiBoga 1yt ['C.
AnantuBHas HeueTkas Helipocuctema (ANFIS). Apxurtexrypa Heiiponnoi cetu ANFIS. ITIpumepst
ucnoas3zoBanus cucreMbl ANFIS: noctpoeHue perpeccnoHHO-aBTOpPErpeCCUOHHON MOJIENH CUIIBHO
3alIyMJIEHHOTO Psi/ia; IPOrHO3 CUIIBHO 3alyMJIEHHOTO Psila.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
3amaun:

1. IToaroToBka K 3ammre 1a60paTOpHOI paboThI

4. Konrpoab 3HaHMI 00y4alOLINXCSl M THIIOBbIE OLICHOYHBbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

TEKYyIHi KOHTpob — 120 GassioB

7 cemecTp

KOHTPOJIbHBIE cpe3bl — 4 cpe3a 1mo 10 6aIoB Kax bl

Pacrnipenenenre 6aJiioB 10 3aaHMSIM:

Ne |HaszBanue tembl | Dopmbl Max. MeTtonrka npoBeACHNS 3aHATUS U OLIEHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJsi | 0asuioB
/ cpe3sl
1. | Berynnenue, |JlaGoparo 18 . B chydae ycmemHoro BBIITOJHEHHWS! BCEX 3aJaHUil 1abOpaTOpHOM
pacmpeneneHHsl | pHas paboThI cTyaeHT noiryyaet 18 Oanos
e QaiiaoBbie pabora
CHUCTCMBIL Omnpoc(xo 10 B caywae ycmemHoro orseTa Ha BCe BONPOCH! CTyAeT momydaeT 10
HTPOJIbH 0asuioB
blIii cpe3)
2. ITotokoBas JlaGoparo 17 B cinydae ycmemrHoro BBIMOMHEHMs BCEX 3aJaHUM J1a0OpaTOPHOI
00paboTKa pHas paboThI cTyeHT nosrydaet 17 Ganos
JTAaHHBIX pabora
Omnpoc 15 B cnyuae ycmemHoro oreta Ha BCE BOIPOCHI CTYAEHT mosydaer 15
0asuioB
3. |BigTable-momo6 |JIaGopato 10 B cnywae ycnemHOro BBIIOJHEHHS BCEX 3aJaHUN J1abOpPaTOPHOM
HbIE pHasn pabotsl cTyaeHt momydaeT 10 6amnos.
XpaHwivma, | paéora(k
HBase OHTPOJIbH
blii cpe3)
Ompoc 20 B ciywae ycmemrHOTO OTBETa Ha BCE BOIPOCHI OIMpPOCa CTYACHT

nonrydaeT 20 6anios




4. | Dynamo-niono6 | JJaboparo 15 B crnydae ycmemrHoro BBIMOMHEHMs BCEX 3aJaHUM J1a0OpaTOpHOM
HBIE pHas pabotsl cTyaeHt nonydaet 10 6annos
XpaHWINIIA, pabora
Cassandra Omnpoc 5 B cnydae ycneniHoro orBeTa Ha BCE BONPOCHI CTYAEHT IMOMy4aeT 5
0ayoB
5. |Amamutuueckue | Jlaboparo 15 B ciydae ycrenrHoro BBITONHEHHS BCEX 3afaHUil J1abopaTopHOi
METOJIBI pHas paboThl cTymeHT noiy4daet 10 6amios
00paboTKHI pabora
GosbLInX Omnpoc(kxo 10 B ciydae ycmemHoro orBeTa Ha BCE BOIPOCH! CTYAEHT mony4aeT 10
AHHBIX. HTPOJIbH 0ajioB
blii cpe3)
6. MeTtoms Jlabopato 15 B ciydae ycrenrHoro BBITONHEHHS BCeX 3afaHUi J1abopaTopHO
00paboTKH! pHas paboThl cTymeHT noiy4daet 10 6amios
OOJBITIIX pabora
JaHHBIX Ha
OCHOBE TecTupon 10 B cnyuae npaBunbHbIX 0TBETOB Ha 51% 3amaHuil TecTHpPOBaHUSA
HCKYyCCTBEHHBIX | aHHe(KOH cTyAeHT nonydaet 10 Oanios
HEHPOHHBIX | TPOJILHBI
cerei i cpe3)
7. Hroro 3a cemectp 160

HToroBast oueHka 1o 3a4ery BeicTaBisgercs B 100-0auibHOM 1IKane U B TPaIUIIMOHHON YeThIPeXOaIbHOM
100-6annbHOM
YeThIpeX0aIbHYIO0 OCYIIECTBISETCS CIEAYIOUIMM 00pa3oM:

wkaie. IlepeBon

peﬁTHHFOBOﬁ OLICHKHU 10 JUCHUITIIIMHE B TpaAUIIUOHHYIO

100-0ajuibHasg cucreMa

TpanuuoHHas cucrteMa

50 - 100 6aiuioB

3ayTeHo

0 - 49 Gaiu10B

He 3auteno

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS

JlaboparopHas pabora

Tema 1. Berynnenue, pacnpeneneHHble (ailioBble CHCTEMBI

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

CHCTEMBI".

1. Kondwurypanus ¢aitioBoii CHCTEMBI.

2. Onepanuu ¢ daitnamu.

3. KsmmpoBanue.

Tema 2. IToroxoBast 00pabOTKa TaHHBIX

3aganus k JadoparopHoii padore mo Teme Ne2 "IlorokoBasi 00padoTka 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 xpanumnuia, Cassandra

3aganus k JadoparopHoii padore nmo teme Ne4 ""Dynamo-nono0nbie xpanuiauma, Cassandra'.

1. YcranoBka u koHpurypanus Cassandra.
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Tema 5. Ananutuyeckue MeToAbl 00pabOTKH OONBIITNX JaHHBIX.
3ananus Kk jadoparopHoii padore o Teme NeS " AHaJIUTHYECKHE METOAbI 00PadOTKHU 00JIbIIUX
JaHHBIX".
1. Pa6ora B GUI RapidMine.
2. Pabora B STATISTICA Data Miner.

3. I'enepanus nporno3ubix Mmoaeneid STATISTICA Data Miner B pa3nuaHbIX ¢popMaTax.

Tema 6. MeTonel 00pabOTKM OONBLINX JaHHBIX HA OCHOBE HCKYCCTBEHHBIX HEHPOHHBIX ceTel
3ananus k jadoparopHoii padore no Teme Ne6 "MeToabl 00pad0OTKH 00JIBIIMX JAHHBIX HA OCHOBE
HCKYCCTBEHHBbIX HEHPOHHBIX ceTeil'.

1. Pa3pabotka ctpykrypsr HC.
2. O6yuerne HC 00paboTku OONBIINX TaHHBIX.

Omnpoc

Tema 1. Berynnenue, pacnpeneneHHble (ailioBble CHCTEMBI
Bonpocs! ni1s npoBeneHus onpoca o TeOpuu
1 BigData.
2 O030p CyIIECTBYIOIMIUX METOJOB PACTIPEACICHHOTO XpaHEHHS M 00pabOTKH OOJBITNX TaHHBIX.
3 Pacnpenenenusie ¢GailioBble CUCTEMBI.

4 YcTpOoMCTBO KITaCCHUECKUX (halIOBBIX CUCTEM M CIIOCOOBI MacIITAaOMPOBAHUS JI0 MOAECPKKH (pailioB
Ha mHOTO Th. NFS. GFS, HDFS, nouankoBoe XpaHeHne, IMMYTa0eIbHOCTh U 3aIPET CIyYaHBIX
n3MeHeHnui, npemyaraemslii API pacnpenenennoi ®C.

5 ApXHUTEKTypa pacrpeeneHHbIX (PaiIOBBIX CUCTEM.

6 Macrtep-cepBep, HObI, TAWIIAH YTEHUS U 3alIUCH, JJOKAJIbHbIC U HEJIOKAIbHBIE YTCHUS.
OTKa30yCTOWYMBOCTD 110 BBINACHUIO MAIIUH (PETUIHaKIUs, erasure).

7 Ortka3oycToitunBOCTh MacTep-cepBepa (hot standby, shared journal, multimast

Tema 2. IToroxoBast 00pabOTKa TaHHBIX
1 Apache Kafka xak “xpanunmiie” ajsi HOTOKOBBIX BEIUYHCIICHUN.
2 Monens naHHBIX, topic, partitions (as a unit of parallelism).
3 Mogens otkazoyctoitunBoctd, ISRs, perukanus.
4 TIpoabrocepbl U KOHCHIOMEPBI, CTPATETUH MapTUIIUPOBAHUS U IPYIIHUPOBKAa KOHCHIOMEPOB
5 Urenue naHHBIX at least once, obecrnieueHre TpaH3aKIMOHAIBHOCTH Uepes durability & replay.
6 Monens Berancienuii Spark Streaming (Discretized Streams).
7 AxxymynupoBanue 0atua u qobasnenue ero k RDD.
8 IlepecueT y3kHMX U MIUPOKUX 3aBUCUMOCTEM.
9 CoxpaHsieM0€e COCTOSIHHE B TOTOKOBBIX BHIYUCICHUSX.
10 CoBmernieHne MOTOKOBOM M MAYKOBOM 00paOOTKH JaHHBIX

11 Monens nannsix BigTable/HBase (moHsiTHe CTPOKH, KITI0YA, JIEGKCUKOTpapUUeCKOro MOpsIKa,
KOJIOHKH, CEMEHCTBA KOJIOHOK, BEPCUN).

12 TlapTunupoBaHue TaHHBIX, PETHOHBI (TabIeThl) TAONHUIIBI, peTHOH-cepBepa. Memory Store --
in-memory append-only XpaHuIuIIE JaHHBIX.

13 Ilponecc cnusiHus BEPCUA.

14 TIpouecc KoOMMakTH(UKAIIMHA TAaHHBIX.

15 Omnepanuy TOYEYHOTO U AMANIA30HHOTO YTEHUH, Onepanus 3anmcH.

16 Mogens otkazoyctoiiunBoctr (WAL+Replay, CHHXpOHHasI peTUTHKAITs ).

17 Tlpumepsl Au3aiiHa cXeMbl TaOIHUIIbI U IPAaBUIBHBIN BEIOOpA KiTIoYa.
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Tema 3. BigTable-nono6usie xpanunuina, HBase
Bompocsr gt mpoBeneHust onpoca no TEOpuH

1 Monens nanneix BigTable/HBase (monsiTHe cTpOKH, KIII0Ya, JIEKCUKOTpapUueCKOro MopsiIKa,
KOJIOHKH, CEMEHCTBA KOJIOHOK, BEPCUN).

2 [MaprunupoBaHue JAHHBIX, PETUOHBI (TA0IETHI) TAOMUIILI, PETHOH-CEepBepa. Memory Store --
in-memory append-only XpaHuIuIIE JaHHBIX.

3 Ilpouecc cnusiHUS BEpCUiL.

4 Tlponecc koMnakTU(DUKAITUN JaHHBIX.

5 Omnepauuy TOYEYHOTO U IMANa30HHOIO YTEHUH, Ollepalnysl 3alHCH.

6 Monens otkazoyctoitunBoctu (WAL+Replay, cHHXpoHHas peTuIhKaIus).

7 Ilpumeps! qu3aiiHa cxemMbl TaOIUIBI U IPaBUIIBHBINA BBIOOpA KITIOYA.

Tema 4. Dynamo-nono0Onsle xpanunuia, Cassandra
Bonpocs! 1715 npoBeneHus onpoca o Teopuu
1 Mogens ganabix Dynamo/Cassandra.
2 Xem-nmapTUIIIPOBaHKUE AaHHBIX, consistent hashing, eventual consistency, read quorum, write quorum.
3 AHTHAHTPONMIHBIE TEXHUKHU.
4 Hinted Handoff.
5 Merkle Trees u ux UCTIONB30BaHKUE IPU CUHXPOHHU3AIMHU PEIUIHK.

Tema 5. Ananutuyeckue MeToAbl 00pabOTKH OONBIITNX JaHHBIX.
Bompocs! 1715 npoBeeHns TEOPETUUECKOTo 0Opoca B MUCbMEHHOU (hopme
1 AnanuTHueckue MeTo/ bl 00pabOTKH OONBIINX JTaHHBIX.
2 Tlnardhopmbl TPOTHO3HON aHATUTHKHY.
3 RapidMiner.
4 Dtanel MTyOMHHOTO aHAN3a JAHHBIX.
5 Pesynsrupyromnias BU3yaau3anus.
6 Ilposepka.
7 OnTuMH3aIus.
8 STATISTICA Data Miner.
9 IIpenBapurenvHas 00pabOTKa TaHHBIX.
10 ®unprpanus TaHHBIX.
11 YucTka maHHBIX

TecrupoBanue

Tema 6. MeTonel 00pabOTKM OONBLINX JaHHBIX HA OCHOBE HCKYCCTBEHHBIX HEHPOHHBIX ceTeil
TecToBbIe 3anaHusA
1 Tlonstue (aiinoBoro cepBuca u GaiioBoro cepeepa.
2 Hnrtepdeiic daitnoBoro cepsepa.
3 MHurepdelic cepBepa AUPEKTOPUI.
4 CemaHTHKa pasaencHus Ghansos.
5 KsmmpoBanue.
6 IlotokoBast 0OpaboTKa.
7 OcoOeHHOCTH MMOCTPOCHHUSI IOTOKOBBIX (hPEHMBOPKOB.
8 OcHOBHBIE TPeOOBaHMS K aJITOPUTMaM aHAJIN3a IOTOKOBBIX IaHHBIX.
9 Peruonsl B Hbase.
10 CsoiictBa Hbase.
11 TlommepxuBaemblie oneparuu B Hbase.



12 TIIpeumymectBa Cassandra File System (CFS).

13 Mopnens nagaeix B CFS.

14 PazBeproiBanue u unterpanus Cassandra.

15 Bosmoxuoctr matdopmbel RapidMine.

16 Bo3moxnocTu miatdopmsl Statistica Data Miner.

17 IlpeumyiecTBa U HEIOCTATKA HEUPOTEXHOJIOTUH.

18 Krnaccudukarus HeHpOCETEBBIX APXUTEKTYP.

19 Knaccuduxkaius MeTomoB 00ydeHHs] HEHPOHHBIX CETEH.
20 IlpenMy1iecTBa U HELOCTATKU BEPOSITHOCTHBIX HEMPOHHBIX CETEH.
21 2Cetp KoxoHneHa.

22 ApnantuBHasg HeueTkas HeripocucteMa (ANFIS).

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIHUILTMHE TPOBOAUTCS B hopMe 3aueTa

Tunosbie Bonpockl 3auera (YK-6)
Tunosbie BONPOCHI IK3aMeHA

1. ApPXUTEKTypa pacipeieIeHHBIX (aiOBbIX CHCTEM.
2. Peanuzarmus pacnpeneneHHbIX (HaiIoBBIX CUCTEM.
3. Cucrema NFS.

TunoBble 3aganus s 3a4era (YK-6)
TunoBble 3aJaHUA IK3aMeHA
1 Pa6ora B NFS.
2 Pab6ora B GFS.
3 PaGora B HDFS.

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIMU
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Ouetika T — Jeckpuntops! (ypOBHN) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTeIH
TOCTYKCHHSI pe3YJIbTaTa)
«3aUTECHO YK-6
(50 - 100 6anzoB)
«HE 3aYTEHO» YK-6
(0 - 49 6amnoB)

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl 10 OCBOCHHM IO TMCIUILIMHBI (MOXYJIA)

5.1 Meroauueckue yKa3aHus IO OpraHU3aIUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:

[Ipuctynas K W3y4eHHUIO TUCIUIUIMHBI, B MEPBYIO ouepe/b OOydaromuMcsi HEOOXOAMMO O3HAKOMUTHCS
comepkanreM paboueii mporpammbl aucturumabl (PIT[]), koTopas ompenenseT comepskaHue, oObem, a
TaK)Ke MOPSAIOK U3YUEHHsI U MTPEToAaBaHus yueOHOM TUCIUILIMHEL, €€ pa3/iena, YacTu.

J1J1s1 caMOCTOSITENIBHOM pabOThI BAKHOE 3HAYCHHE UMEIOT pa3ienbl «O0beM u collepiKaHue TUCIUTLTHHBD),
«YuebHO-MeTonn4YecKkoe U HHGOPMAITMOHHOE 00eCTIeueHIE TUCITUTUIMHED U «MaTepruaabHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(OPMAITMOHHBIE CIIPABOYHBIC CUCTEMBD».

B pazmene «O0veM u copepkaHWe AWCHUILIMHBDY YKA3bIBAIOTCS BCE pa3leNbl M TEMBI U3ydaeMOM
TUCIUIUTAHBL, @ TAK)KE BUJIBI 3aHITHIA U TUTAHUPYEMBI 00BEM B aKaJIeMUUYECKHUX Yacax.

B pasgene «YuebHO-MeTommyeckoe W HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
peKoMeHyeMasi OCHOBHAS U IONOJTHHUTENbHAS JINTEpaTypa.

B pasgene «MarepuaabHO-TeXHUYECKOE oOOECIeYeHne IUCLHUIUIMHBL, MPOrpaMMHOE OOecCIeyeHue,
npodeccruoHanbHble 0a3bl MaHHBIX W WH(OPMAIMOHHBIE CIPABOYHBIE CHCTEMBD) COACPKHUTCS IMEpPeUeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJIi OCBOCHHUS
JUCIUTUTAHBL.



5.2 Pexomennanuu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIIMHE

[Tpu n3yuennu u npopaboTKe TEOPETUUECKOTO MaTepraia HeoOX0IUMO:

- IPOCMOTPETH €Ile pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro C YYEeTOM PEKOMEHJOBAHHOM JIOMOIHUTEIbHOU
JIUTEPATYPBL;

- IIPA CAMOCTOATEIbHOM M3Y4YEHHH TEOPETUYECKOU TEMBI CAENIaTh KOHCIIEKT, HCIOJIb3Yysl PEKOMEHIOBAHHbIE
B PITJ] ucrounuku, npogeccuoHanbHble 0a3bl JaHHBIX U HHPOPMALMOHHBIE CIIPAaBOYHBIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpeacTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHIa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGoTa ¢ OCHOBHOM M JONOJIHUTENBHOM JHMTEPaTYpOl SBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh pedepaTUBHYIO 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. KoHCeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKH BbIIa4uH
Mpe3eHTAlUi JIGKIUH WM B OTACNIBHOW TeTpaau mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe HH(POPMAITUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBHOM IMOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/bli TOCTAaBICHHBIH B TEME BOINPOC, MMETh CCHUIKY Ha HCTOYHHK HWH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpA, HAa3BaHMS W TOJA W3AAHUS HUCIOJIb3yeMOH HayyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXkAaTh JHUIIb OCHOBHBIE KIIIOUYEBBIC MO3HMIMH), HO TPU 3TOM
MO3BOJISIIOIIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET OBbITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIECHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOI CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BHJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH Te3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbl MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 0000I1eHIe OCHOBHBIX BOIIPOCOB PadOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1a1iuy Mo NOATOTOBKE K OTAENIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CoOecenoBaHue mpeanojaraeT OpraHU3alUI0 Oecelbl MpernojaBaTeis €O CTYIEHTaMH II0 BOIpOcaM
IIPAKTUYECKOTO 3aHATUS C LENbl0 0ojiee OOCTOATENBHOIO BBISBICHUS UX 3HAHUN IO ONPEAEICHHOMY
paszmeny, TeMe, npolieme M T.II. Bce uieHbl Ipynmbsl MOTYT ydacTBOBaTb B OOCYKICHUH, 100aBISTH
MH(POPMALUIO, TUCKYTUPOBATh, 331aBaTh BOIPOCH! U T.1.

YCTHBIE OMpPOC MOXET TMPUMEHATHCS B pas3au4HbIX (Qopmax: (QpoHTAIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHbII. OCHOBHBIE Kau€CTBA YCTHOTO OTBETA MOJUIEXKAILETO OLICHKE:

- IPaBUJIBHOCTB OTBETA IO CONEPIKAHHUIO;

- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIBHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- PallMOHAIILHOCTh MCIIOJIb30BAHHBIX IIPUEMOB U CIIOCOOOB PELIEHHs OCTABICHHON yueOHOil 3a1auy;

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

- HCII0JIb30BAaHUE JIONIOJHUTEIBHOTO MaTepraa;

- PalIMOHAJILHOCTb UCIIOJIBb30BaHUS BPEMEHH, OTBEJCHHOIO Ha 3a/laHNE.

YCTHBI OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTABIMBACTCA IO OAHOMY U3
BOIIPOCOB MPAKTHUYECKOTO 3aHATUS. [IpH BRICTYIUIEHHH ¢ Mpe3eHTanueld HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKU€ MOMEHTBI KaK:
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- cofep)KaHUE MPE3CHTAlMN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBAaHUAM (IIETTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKAHHUS M JUTEPaTyphl), MPaKTHYECKash HAlpaBIE€HHOCTb, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aleKBaTHOCTh UCIIOJIb30BaHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTb MPE3CHTYEMOT0 MaTrepuara;
- odopmiieHHE TMpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIWYECTBO), IHM3aiiH (YMTaeMOCTb, HAJIWYHE HU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUTHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;
- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEHTa, SMOLMOHAIBHOCTD, YMEHHE
OTBETHUTbH Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIE, TITyOOKHE 1 TIOJIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBI:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasa, pacKpblTHE TEeMbl, JOCTYIHOCTb
m3noxkeHus, dPdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS  JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M IPGEKTUBHOCTH AJIsS BBIONHEHUS 3a/ad CcBoed MpodeccHoHANbHOW WU yueOHOU
JeSTeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUH, YMEHHE apTyMEHTHUPOBATh CBOM 3aKJIIOYCHUS,
BEIBO/IBI.

6. YueOHO-MeTOnM4YecKoe 1 HHPOPMALMOHHOE o0ecriedeHre JUCHMIITHHbI

6.1 OcHoBHas UTEpaTypa:

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

2. Kynunos, 10. U. UnTennekTyanbuple HHOOPMAIMOHHBIC CUCTEMBI : yueOHOe mocobue miis cro. - Bech
CPOK OXpaHbl aBTOPCKOTO mpaBa; MHTemiekTyalibHble HHQOpPMAalMOHHBIE cucTeMbl. - Jlumenk, CapaToB:
Jlumenikuii TroCymapCTBEHHBIM TEXHHYECKUW yHUBepcuTeT, [Ipodobpazoanue, 2020. - 63 c. - Teker :
anekTpoHHbi // [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 : anextponnsiii / [IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/89404.html

4. Boponos, B. U., Boponosa, JI. U., Ycaue, B. A. Data Mining - TexHOIOTHH 0OpPaOOTKHU OOIBIIMX
JTaHHBIX : yyeOHoe mocobue. - 2024-02-26; Data Mining - TexHOIOrUM 00paOOTKK OONBIIMX TAHHBIX. -
MockBa: MOCKOBCKUH TEXHHYECKHH YyHUBEpPCHUTET CBsi3u M uHpopmatuku, 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 nuctuiuinae VHTemekTyansHbie HHGOPMAIIMOHHbBIE
CHCTEMBI MW  TexHoyormu. - 2022-04-04; VYyeOHO-MeTOOMYECKOE IOCOOME 10  JUCIUIUIMHE
WNHuTtennexkryanbHble WHGOPMAIIMOHHBIE CUCTEMBI M TeXH. - MockBa: MOCKOBCKHUH TEXHHUYECKUUN
yHUBEpCcUTET CBs3M U uHpopmaruku, 2014. - 24 c. - Tekcr : anexkrponusiii / IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/61479.html

2. I'pomos, 0. 1O., UBanogra, O. I., Anekcees, B. B., benses, M. II., llIsen, /. II., Enucees, A. .
WuTennexryanbHble HHGOOPMAIIMOHHBIE CUCTEMbI M TEXHOJIOTHH : yueOHoe mocobue. - Bech cpok oxpaHbl
aBTOPCKOTO TpaBa; MHTemekTyanbHbie HHPOPMAIIMOHHBIE CUCTEMBI U TEXHOJIOTHH. - Tam00B: TamOoBCKuit
rocyapcTBeHHbIN TexHudeckuil yauBepcutetr, DbC ACB, 2013. - 244 c. - Tekcr : snexrponnsiii // 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: TamOoBckHii TocynapcTBeHHbIN TexHnueckuid yauusepcuter (TI'TY), 2012. -

205 c. - Tekcr : osnekrponuwiii // DbC «YHuBepcuTeTckas Oubnuoreka oniaiH» [calT]. - URL:
http://biblioclub.ru/index.php?page=book&id=277790
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4. ®enun, ©. O., Genun, ©. . Ananmu3 ganHbix. Yacte 2. Mactpymentsl Data Mining : yueGHOe mocolOue.
- Becw cpok oxpanbl aBTOpckoro npasa; AHanu3 naHabiX. Yacte 2. UHCTpymMenTsr Data Mining. - Mocksa:
MockoBckuii Topoackor menmarorudeckuit yauBepcuteT, 2012. - 308 c. - Tekcr : smekrponnsiii // IPR
BOOKS [caiit]. - URL: http://www.iprbookshop.ru/26445.html

5. Bonkosa, T. B., Haceiikuna, JI. ®. Pa3paborka cuctem pacrpenesieHHOH O0OpaOOTKU JaHHBIX

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

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

6.3 VHbIe NCTOUHMKMU:

1. Haumonansusiit OTkpeiTeiid YHUBepcuteT « 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 o0ecredyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

I[J'DI MMPOBCACHUA 3aHATUM TI0 JUCHUITIIINHEC HGOGXO,Z[I/IMO CJICAyomee MarcpruaJIbHO-TCXHUYCCKOC
obOecrnieucHue: y‘-Ie6HI>Ie AyaIuTOpruu JId TIPOBCACHUA 3aHATHI JICKIIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJIbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHLHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMELICHHUS JJIS1 CAMOCTOSTEIbHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATIM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIIION ayTUTOPHH.

[TomereHust 111 CaMOCTOSITEIbHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHrEeM JIoCTymna B AIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPENy YHUBEPCUTETA.

Jlnist mpoBeieHusl 3aHATHI JIEKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHUS,
00ecreYnBaroIe TEMaTHYECKIE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

Jlunien3nonHoe U cBOOOJHO pacpoOCTpaHsIeMOe 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 >KypHaioB KoJulekuuu Springer Journal wu3n-Ba Springer Nature
(1997-2015 rr.). — URL: https://link.springer.com

2. [Ipesunentckas 6udbnmmoreka 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 obnacTHas yHUBepcaabHas HayuHas ouonuoreka um. A.C. [lymkuHa: oduinanbHbIi CalT. —
URL: http://www.tambovlib.ru

6. VYHuBepcureTckas ~ OuOnMOTEeKa  OHJAMH:  JJIEKTpOHHO-OMOmuMoTeunas  cucrema. —  URL:
https://biblioclub.ru

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

JIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAsA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
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B3aumoneiictBue mpernopaBaTenss M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOJIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pa30BATEILHON CPEie YHUBEPCUTETA.



