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

IIK-4 CnocobeH uCmonb30BaTh METOABl MAaTEeMAaTHMUECKOTO M aTOPUTMHUYECKOTO MOJACIUPOBAHUS TIPU
pELICHNN TEOPETHUECKUX M MPUKIIAJHBIX 3a/1a4

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

OCBOCHMHA NJUCLHMITIIIMHBI:

- HAy4YHO-UCCJIEA0BATEIbCKHI

1.3 JlucumriinHa OpUEHTHPOBAHA Ha MOATOTOBKY OOydYaroUIMXCs K MPo(ecCHOHaIbHOM AEATEIbHOCTH B

cepe:

40 CKBO3HBIE BUJILI

npoeCCHOHANBHOW JEATENbHOCTH B MNPOMBIIIJICHHOCTH (B cdepe

HAy4YHO-MCCIIEIOBATEIbCKUX U OTIBITHOKOHCTPYKTOPCKUX Pa3pabOTOK)

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

I1K-4 Crnocoben
HCIOIb30BaTh METOIEI
MAaTeMaTH4ECKOro 1
AITOPUTMHYECKOTO
MOJICITUPOBAHUS TIPH
PEIICHUN TCOPETHUCCKUX U
MPUKIIAJHBIX 38124

A,Z[CKBaTHO IMPUMCHSCT B cBoOcCH JACATCIIBHOCTH OCHOBHBIC
MAaTeMaTU4YCCKUC Kareropum MW TIMOHATHA, OCHOBHBIC
TMOJIOKCHUS, 3aKOHOMCPHOCTU M 3aKOHBI NPpHU PCHICHUU
KOHKPCTHBIX TCOPECTUYCCKUX U IMPUKIIATHBIX 3a1a4

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

I[IK-4 CroocobeH WHCIOIb30BaTh METO/BI

MaTeMaTuidCCKOro u aJropuTMHUYCCKOIo

MOACIIUPOBAHUA ITPU PCUHICHUUN TCOPCTUUCCKUX W NPUKIIAJHBIX 3a1a4

Ne HaumeHnoBanue ®dopma
n/n JUCIIUTLITNH, o0y4eHHs
OIIPECACIIAONINX Ouynas
MCXKIUCHUITIIMHAPHBIC (CCMCCTP)
CBA3U 4 5 6 8
1 | Anddepennmansubie + | +
ypaBHEHUS
2 |OOBEKTHO-OPUCHTHPO +
BaHHOE
MIpOrpaMMHUpPOBaHHE
3 | [Ipemnurmomuast +
MIPaKTHKA
4 (YucneHHbBIe METOIbI +
5 |YucIeHHbIE METOBI +
perieHus
nuddepeHInaTbHbIX
ypaBHEHUM

2. Mecto nucuuninHbl B cTpykrype OIl 6akanaBpuara:




HuctumuinHa «MeTonsl U cucTeMbl 00paOOTKM OONBIIMX JAaHHBIX» OTHOCHTCA K 4acTH, (GopMHpyeMOH
yuebnoro miana OIl no nanpasnenuto noarotosku 01.03.01

ydacTHUKaMU 00pa30BaTeIbHBIX OTHOIICHUH,
- Maremartuka.

JucriummHa «MeTombl M CHCTeMBI 00pa0OTKH OOJBIMX JAHHBIX» U3ydaeTcs B 3, 4 cemecTpax.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM QUCIHUILUIMHEL: 4 3.€.

Oumnas: 4 3.¢.
Bun yueOHo# paboTh (BCSEI;ZEOB)

O0mast Tpy10éMKOCTb TUCHHUILIHHBI 144
KonrakTHast paborta 60
Jlaboparopnsie (JIab. pab.) 60
CamocrositenbHas pabota (CP) 48
DK3aMeH 36
3auer -

3.2.ConepxaHue Kypca:

No Haspanue Bun DOpMBbI TEKYIIETO
TEMBI pasnena/TeMbl y4eOHOMH KOHTPOJISI
paboTHI,
yac.
Jla6 | CP
pao.
O]O0
3 cemecTp
1 Bcerynnenue, JlaboparopHas
pacripenieieHHbIe 10 | 15 pabora; Omnpoc
¢aiinoBble cUCTEMBI
2 [ToTokoBas JlaGopatopHas
10 | 10
00paboTKa TaHHBIX pabora; Onpoc
3 BigTable-mono6Hb1e JlaGopatopHas
12 | 15
xpanunuia, HBase pabora; Onpoc
4 cemecTp
4 Dynamo-nonoOHele JlaboparopHas
XpaHWIKILIA, 10 | 2 pabota; Onpoc
Cassandra
5 AHanmuTH4YeCKue JlaGopatopHas
MeTtonbl oopabotku | 10 | 4 pabora; Onpoc
OOJIBIINX JTAHHBIX.
6 Mertoasl 06paboTKH JlaboparopHas
OOJBIINX NaHHBIX pa0ora;
Ha OCHOBE 8 | 2 TectupoBanue
HCKYCCTBEHHBIX
HEHUPOHHBIX CeTen

Tema 1. Berymiienne, pacnpenesienabie gaiiosbie cucremsl (ITK-4)

Jlexkuns.




Berymienne. BigData. O030p CyIIecTBYIOIIUX METOAOB PaCHpPEACIEHHOTO XPaHEHUS W 00paboTKH
OonpIIMX AaHHBIX. Pactipenenennbie (hailioBble CUCTEMBI. YCTPOMCTBO KIaCCHUECKHX (DAaMIOBBIX CHCTEM U
ciocoObl MacmTabupoBanus a0 nogaepkku ¢aitnos Ha MHoro Th. NFS. GFS, HDFS, nouankoBoe
XpaHeHHe, UMMYTa0eIbHOCTh U 3alpeT CIy4alHbIX M3MeHeHuH, npeanaraemsiii APl pacnpenenennoii @C.
ApPXUTEKTypa pacrpeneieHHbIX (ailioBeIX cucTeM. MacTtep-cepBep, HOIBI, MaWIUIaifH YTEHUS M 3aIHCH,
JIOKQJIbHBIE U HEJOKaJbHbIE YTeHUs. OTKa30yCTOWYMBOCTD 10 BBINAJEHUIO MAIIMH (pEIUIMAKIMS, €rasure).
OtkazoyctoitunBocTh MacTep-cepBepa (hot standby, shared journal, multimaster).

JlabopaTropHbie padoThbI.
JlaGopaTopHoe 3aHsiTHE.
1. Konduryparus ¢daitnoBoii cucteMsl.
2. Onepanuu ¢ aitnamu.
3. KsmmpoBanue
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
3agaun:
1. [ToaroroBka K 3amuTe 1a00paTOpHON PabOTHI.
2. AHanu3 CylecTBYIOIMX METOIOB PACIpEIeIIeHHOTO XpaHEeHUsI 1 00pabOTKH OONBIINX JTaHHBIX.

Tema 2. IloroxoBasi 00padoTka 1anubIX (ITK-4)
Jlexknus.
Apache Kafka kak “xpanwunumie” 1isi TOTOKOBBIX BRIYUCICHUNA. Mozienb JaHHBIX, topic, partitions (as a unit
of parallelism). Mozens otkazoyctoitunBocTH, ISRS, perunkarus. [Iponpiocepsl 1 KOHCBIOMEPBI, CTPATETHH
MapTULMPOBAaHUS ¥ TPYNINHPOBKA KOHChIOMEpoB UYteHwe maHHbIXx at least once, obOecrneueHue
TpaH3aKIHoHaNbHOCTH uepes durability & replay.

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

JlaGopaTopHbie padoThbI.
JlaGopaTtopHoe 3ansiTHE.
1. YcranoBka u koHpurypanus Apache Kafka.
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
3amaun:
1. IToaroToBka K 3ammre J1aOOpaTopHOil paboTHI.

Tema 3. BigTable-nogooubie xpanuauma, HBase (ITK-4)
Jlekumus.

Monens nanaeix BigTable/HBase (monsitue CTpOKH, KIto4da, JEKCHKOTpaUUecKoro mopsika, KOJOHKH,
CeMeNCTBa KOJIOHOK, BepcuH). [lapTuiiupoBaHue JaHHBIX, PETUOHBI (TaOJIEThI) TaONHIIBI, PETHOH-CEPBEpA.
Memory Store -- in-memory append-only xpanunumie naHubiX. [Iporecc ciumstaus Bepcuii. Ilpormecc
KoMIakTh(ukanuu AaHHbIX. Omnepanuy TOYEYHOTO W JMANa3oHHOTO YTEHUH, omepauus 3anmucu. Mopens
otkazoycroiunBoctn (WAL+Replay, cuaxponHas perukanus). [Ipumepsl nu3aiiHa cXeMbl TaONHIBI U
MPaBWJIbHBIHN BEIOOpA KITIOYA.

JlaboparopHbie padoThbI.
JlabGopaTopHoe 3aHsiTHE.
1. YeranoBka u koHurypanus HBase
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
3agaun:
1. [ToaroroBka K 3amuTe 1a00paTOpHON PabOTHI.

Tema 4. Dynamo-nogo0Hble xpanuiauma, Cassandra (I1K-4)



Jlexkuns.

Mognens manabix Dynamo/Cassandra. Xemr-maptunmpoBaHue JaHHBIX, consistent hashing, eventual
consistency, read quorum, write quorum. AaTudHTponuiiHbIe TexHuKU. Hinted Handoff. Merkle Trees n nx
WCTIOJIb30BaHKE MTPH CHHXPOHHU3AIMH PETUIHK.

JlaboparopHbie padoThbI.
JlaGopaTopHoe 3aHsiTHE.
1. YecranoBka u kondurypamus Cassandra.
3ajaHus 1J151 CAMOCTOSITEIbHOM PadoThI.
3agaun:
1. IToaroroBka K 3amuTe 1a00paTOpHON PabOTHI.

Tema 5. AHaauTu4deckue MeToabl 00padoTKu 00abmuX JaHHbIX. (ITK-4)

Jlekuus.
AHaIUTHYECKUE METOIBI 00pabOTKK OoNbIuX MaHHBIX. [Lmardopmel mporuno3Hoi ananuTuku. RapidMiner.
Otanbl TIyOMHHOTO aHajdu3a JaHHBIX. Pesynprupytomas Bu3yanusamus. [Ipoepka. Ontumuzamms.
STATISTICA Data Miner.
[IpenBapurensHas 00paboTka qaHHBIX. OUIBTpAIKs NaHHBIX. UUCTKA TaHHBIX

JlaGopaTopHbie padoThbI.
JlaGopaTtopHoe 3ansiTHE.
1. Pa6ora B GUI RapidMine.
2. Pabora B STATISTICA Data Miner.
3. I'enepanus nmporno3ubix Mmoxaeneid STATISTICA Data Miner B pa3nuaHbIX ¢popMaTax.

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

Tema 6. MeToabl 00pad0TKH 00JILIINX JAHHBIX HA 0CHOBE HCKYCCTBEHHBIX HelipoHHbIX ceTell (ITK-4)
Jlekumus.

[Tonstusa o werponusix cetsx (HC). O6mme wepter HC. Heiponsl. Knaccuduxamus mo Ty HEHPOHOB:
Kjaccudukanus HeHpoOHOB MO BUAY GYHKIHMHM CTUMYISINH, KilaccCupUKalus HEHPOHOB MO BUAY GYHKIIMH
aKTUBAIMM, KiacCUpUKAUs HEMPOHOB MO THUILY CHTHaja, KiIacCU(pHUKAIUs HEHPOHOB MO BEPOSTHOCTHOMN
onpeneneHHocT. Knaccudukaiuss HeMpOCETeBBIX ApXUTEKTYp: MO TUILYy CBsSI3eH B CETH - CETh MPSMOTO
pacnpoCTpaHEeHUs, PEKyppPEeHTHAs CEeThb, COPEBHOBATENIbHAS CETh; MO HAJIMYUIO CKPBITHIX 3JIEMEHTOB; IO
IUHAMHUYECKUM XapaktepucTtukam. Knaccudukanus MeTonoB o0ydeHHs: 10 UCIONIb3YyEeMbIM MapajnrMam -
«c yuurteneM» (KOHTponupyemMoe oOydeHme), «0e3 yuurens» (caMooOydeHHE) UM CMEIIaHHas; II0
HCIIONIb3yeMbIM TIpaBUJIaM - KOPPEKIWs Mo omuOke; mamuHa bonbsiiMaHa; mpaBmwio Xe00a; oOydueHue
METOJIOM COPEBHOBaHHUS, OOy4YeHHE METOJOM CcelieKIuu. MHorocnoiueiii nepcentpon (MLP). Metoasr
HaxXOXJICHUsI TIOOAJIBHOTO MHUHHUMyMa GYyHKIMKA omuOoK. Pammanphas OasucHas ¢ynkous (RBF).
[IpeumymectBa cetu RBF mnepen ceramu MLP. ITlpuamuner oOydenuss RBF-cetn. BepositTHocTHas
HeriponHas cetb (PNN). IlpeumymectBa u Hemoctatku PNN-—cereit. Cerp Koxonena. OcHOBHOU
urepanmoHHblid anroput™m Koxonena. O6macte npumeHeHust cetu Koxonena. Heo6xoaumocTh mocTpoeHus
rubpugHoit cetu. DddexTuBHOCTh, THOpUAN3anuu. [IpuHiun padotsl THOpuaHON cetn. OTmuune I'C ot

o0bryHOM HerpoceT. [Ipunnun oOyuenus I'C. baza 3Hanwmii rubpugHoit cetn. Anroputm BeiBoaa st ['C.

AnantuBHas HeudeTkas Hedpocuctema (ANFIS). Apxutektypa HeiiponHoit cetu ANFIS. Ilpumepsr
ucnonp3oBanus cuctemMbl ANFIS: mocTtpoeHne perpecCHOHHO-aBTOPErPECCUOHHOM MOAEIN  CHIIBHO
3alIyMJIEHHOTO Psijia; MPOrHO3 CUJIBHO 3alIyMJICHHOTO psijia.

JlaGopaTopHbie padoThbI.
JlaGopaTtopHoe 3ansiTHE.
1. Pa3pabotka ctpykrypsr HC.
2. O6yuerne HC 00paboTku OONMBIINX TaHHBIX.



3ananus 1J151 CAMOCTOSITEILHOI padoThI.
3amaun:

1. IToaroToBka K 3ammre 1a60paTOpHOI pabOThI

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHBbIE CPEICTBA
4.1. Pactipenenenue 0asuioB:

nocemaemMocts — 10 0ajuioB

TEeKyIui KOHTposib — 70 6aioB

3 cemecTp

KOHTPOJBHBIE Cpe3bl — 2 cpe3a mo 10 6amioB KaxabIi
npemMuaabHbie 0amisl — 20 6ayIoB

Pacnipenenenre 6aJiioB 1O 3aaHHSIM:

Ne |HaszBanue tembl | Dopmbl Max. MeTonrka npoBeACHNS 3aHATUS U OLIEHKU
Te | /BHJ y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJsi | 0asuioB
/ cpe3sl
1. | Berynnenue, |JlaGoparo 18 . B chydae ycmemHoro BBITOJHEHHWS! BCEX 3aJaHUil 1abOpaTOpHOM
pacmpenienieHHbl | pHas paboThI cTyaeHT noiryyaet 18 Oanos
e QaiiaoBbie pabora
CHUCTCMBIL Omnpoc(xo 10 B caywae ycmemHoro orseTa Ha BCe BONPOCH! CTyAeT momyyaeT 10
HTPOJIbH 0asioB
blIii cpe3)
2. ITotokoBas JlaGoparo 17 B cnydae ycmemrHoro BBIMOMHEHMs BCEX 3aJaHUM J1a0OpaTOPHOI
00paboTKa pHas paboThI cTyAeHT nosryyaet 17 Ganios
JTAHHBIX pabora
Omnpoc 15 B cnyuae ycmemHoro oreta Ha BCE BOIIPOCHI CTYAEHT mosydaer 15
0asioB
3. |BigTable-momo6 |JIaGopato 10 B cnywae ycnemHOro BBIIOJHEHHS BCEX 3aJaHUN J1abOPaTOPHOMA
HbIE pHasn pabotsl cTyaeHt momydaeT 10 6amos.
XpaHwivima, | paéora(k
HBase OHTPOJIbH
blii cpe3)
Ompoc 20 B ciywae ycmemrHOTO OTBETa Ha BCE BOIPOCHI OIMpPOCa CTYACHT
nonrydaeT 20 6anmios
4. [TocemaeMocTs 10 10 GanoB 3a BBHIONHEHHE B CPOK BCEX 3aJaHUH TEKYILETO KOHTPOJIS
U OTCYTCTBHE MPOITYCKOB 3aHATHI 0€3 YBOKUTEIbHBIX TPUIHH
5. IIpeMuansHBIC OaITHI 20 20 0aJIOB 3a y4acTHE B CTYAECHUYECKHX Hay4YHBIX KOH(PEPEHUHUAX U /
WIK OJMMIIHAaxX
6. |MnauBuayanbHBIC 3a1aHUS, 50 CTyaeHT MOXKET MPEeJOCTaBUTh BCE 3aaHUsl TEKYIETO0 KOHTPOIIS
C TMIOMOILBIO0 KOTOPBIX
MOXHO HaOpaTb
JOTIOJTHUTENIbHBIE OalTbI
7. Hroro 3a cemectp 100

TEeKylui KOHTpostb — 50 6aioB

4 cemectp

KOHTPOJBHBIE Cpe3bl — 2 cpe3a mo 10 6amioB KaxabIi
npemMuaabHbie 0amisl — 20 6ay1oB

OTBET Ha dK3aMmeHe: He Oosiee 30 0aiuioB

Pacripenenenne 6aioB 1mo 3aJaHusIM:




No  [HaszBanue tembl | DopMbl Max. MeTtoauka mpoBeICHUS 3aHATUS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJist | 0asuioB
/ cpe3sl
1. | Dynamo-mono6 | JlaGoparo 15 B cinydae ycmemrHoro BBIMOMHEHMs BCEX 3aJaHUM J1a0OpaTOpHOI
HBIC pHas pabotsl cTyaeHt noiyyaet 10 Oannos
XpaHWIHIIA, pabora
Cassandra Ormpoc 5 B cnydae ycmemHoro orBera Ha BCE BOMPOCHI CTYACHT IMONYyYaeT 5
0aymioB
2. |Anamurnueckue | Jlaboparo 15 B ciydae ycrenrHoro BBITONHEHHS BCeX 3afaHUil J1abopaTopHOI
METOJIBI pHas paboTh! cTymeHT noiy4daet 10 6amios
00paboTKHI pabora
GosbLInX Omnpoc(kxo 10 B ciydae ycmemHoro orBeTa Ha BCE BOIPOCH! CTYAEHT mony4aeT 10
JAaHHBIX. HTPOJIbH 6amioB
blii cpe3)
3. MeTtoms Jlabopato 15 B ciydae ycrenrHoro BBITONHEHHS BCeX 3afaHWil J1abopaTopHOi
00paboTKH! pHas paboTh! cTymeHT noiy4daet 10 6amios
OOJBITTIX pabora
JAHHBIX Ha
OCHOBE TecTupon 10 B cnyuae npaBunbHbIX 0TBETOB Ha 51% 3amaHuil TecTHpPOBaHUSA
HCKyCCTBEHHBIX | aHHe(KOH cTyAeHT nonydaet 10 Oannos
HEHPOHHBIX | TPOJIBHBI
cereit i cpe3)
4. [IpemuansHbie OaIbl 20 20 6ayIoB 3a y4acTHe B CTYACHUYECKHX HAyYHBIX KOH(EpEHIMAX H /
WJIM OJIMMITHAIAX
5. OTBeT Ha ’K3aMeHe 30 OrnuaHo - 25-30 GanmoB
Xoporto - 19-24 6amra
YnosneTBopuTenasHO - 10- 18 6ammoB
HeynosnerBopurensHo - menee 10 6amios
6. |MuauBumyanbHBIC 3a0aHS, 50 CTyneHT MOXXeT IIPEJOCTaBUTh BCE 3aJJaHMsI TEKYIIETO KOHTPOJIA
C TIOMOIIBI0 KOTOPBIX
MOXKHO HaOpaTh
JIOTIONTHUTENIbHBIE OaITbI
7. Hroro 3a cemectp 100

HtoroBas oOIlEHKa TIO DJK3aMEHY BBICTABIIIETCS B
YeThIpEeX0a/UIbHOW  IIKAJIe.

[TepeBon

100-6anmnpHON  MIKaJge W B TPATUIIMOHHOMN

100-6ampHOM  PEUTHHTOBOM OIEHKH 10 JUCIUIUIMHE B

TPAAULIMOHHYIO YEThIPEXOAJUIbHYIO OCYLIECTBIISIETCS CIEIYIOIINM 00pa3oMm:

100-6ayuipHasA cucTeMa TpanuimonHas cucteMa
85 - 100 6anmoB OTnugyHO
70 - 84 6anmoB Xoporto
50 - 69 Gannos YIOBIETBOPUTEIBEHO
Menee 50 HeynosnerBopurenbHo

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS

JlaGoparopHasi paéora

Tema 1. Berymuienue, pactipeneneHHbie GhaioBble CUCTEMBbI

3aganus Kk JabdoparopHoii padore no teme Nel "Beryniienne, pacnpeaesieHHble ¢gaiijioBbie
cHUcTEeMBI" .

1. Konduryparus ¢aitinoBoii cucteMsl.

2. Onepanuu ¢ aitnamu.
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3. KsmpoBanue.

Tewma 2. [TorokoBast 06paboTKa JaHHBIX
3ananus k gadoparopHoii padore o teme Ne2 "[lorokoBasi 00padoTKa TaHHBIX''.
1. YeranoBka u kondurypamus Apache Kafka.

Tema 3. BigTable-nono6usie xpanunuina, HBase
3ananus k gadoparopHoii padore no teme Ne3 "BigTable-nono0nbie xpannauma, HBase'.
1. YcranoBka u kondurypamus HBase.

Tema 4. Dynamo-niono0Onsle xpanunuia, Cassandra
3ananus k jadoparopHoii padore no teme Ned4 ""Dynamo-noxo0Hblie xpanniauma, Cassandra''.
1. YeranoBka u kondurypamus Cassandra.

Tema 5. Ananutuyeckue MeToAbl 00pabOTKH OONBIITNX JaHHBIX.
3ananus k 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 Moaeneid STATISTICA Data Miner B pa3nudHbIX popMaTax.

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

3ananus k jadoparopHoii padore mo Teme Ne6 "MeToabl 00padoTKH 00JIBIIMX JAHHBIX HA OCHOBE
HCKYCCTBEHHBbIX HEHPOHHBIX ceTeil'.

1. Pa3pabotka ctpykrypst HC.
2. O6yuerne HC 00paboTku OONMBIINX TaHHBIX.

Omnpoc

Tema 1. Berynnenue, pacnpeneneHHble (ailioBble CHCTEMBI
Bonpocs! ni1s npoBeneHus onpoca o TeOpuu
1 BigData.
2 O030p CYIIECTBYIOIMIUX METOJOB PACTIPEIACICHHOTO XPaHEHHS M 00pabOTKM OOJBINX TaHHBIX.
3 Pacnpenenennsie GailioBble CUCTEMBI.

4 YcTpOoMCTBO KITacCHUECKUX (halIOBBIX CUCTEM M CIIOCOOBI MacCIITAOMPOBAHUS JI0 MOAACPKKH (pailioB
Ha mHoro Th. NFS. GFS, HDFS, noyankoBoe XpaHeHne, IMMYTa0eIbHOCTh U 3alPET CIyYaiHBIX
n3MeHeHnui, npemsaraemslii API pacnpenenennoi ®C.

5 ApXUTEKTypa pacrpeeneHHbIX (HaiIOBBIX CUCTEM.

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

7 Otka3oycTounBOCTh MacTep-cepBepa (hot standby, shared journal, multimast

Tema 2. IToroxoBast 00pabOTKa TaHHBIX
1 Apache Kafka xak “xpanunmiie” ajsi HOTOKOBBIX BBIYHUCIICHUN.
2 Monens naHHBIX, topic, partitions (as a unit of parallelism).
3 Mogens otkazoyctoitunBoctd, ISRs, perukanus.
4 TIpoabrocepsl U KOHCBIOMEPBI, CTPATETUH MapTUIIUPOBAHUS U IPYIIHUPOBKAa KOHCHIOMEPOB
5 Urenue naHHBIX at least once, obecrnieueHue TpaH3akIMOHANBHOCTH Uepes durability & replay.
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6 Monenb Beruucnenuii Spark Streaming (Discretized Streams).
7 AxkymynupoBaHue 0atda u qodasnenue ero k RDD.
8 IlepecyeT y3KuX U MIUPOKUX 3aBUCUMOCTEH.
9 CoxpaHsieMoe COCTOSHUE B TOTOKOBBIX BBIYUCIICHUSAX.
10 CoBMmerieHue MOTOKOBOW M IMauKOBOM 00pabOTKH JaHHBIX

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

12 TlapTuiupoBaHue JaHHBIX, PETHOHBI (Ta0IEThI) TAOIUIIBI, peTHOH-cepBepa. Memory Store --
in-memory append-only XpaHUIUILE JaHHbBIX.

13 IIpouecc ciusiHUS BEpPCHil.

14 TIponecc KOMIaKTU(PUKAIIUU TaHHBIX.

15 Omnepanuy TOYEYHOTO W JUANIa30HHOTO YTEHU, ONepalysl 3alucCH.

16 Mogens otkazoycroiunBoctd (WAL+Replay, ciHXpOoHHAs peruinKarus).

17 Tlpumepsl qu3aitHa cXeMbl TaOIHIIBI U TPAaBUIIBLHBIN BRIOOpA KITOYA.

Tema 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 TaHHBIX, PETHOHBI (TA0JETHI) TAONHIIBI, pETHOH-CEpBEpa. Memory Store --
in-memory append-only XpaHWUIHIIIE TaHHBIX.

3 Ilpouecc causaHUs BEpCHIl.

4 TIpouecc koMImakTHU()UKAINH TaHHBIX.

5 Omnepauyu TOYEYHOTO U JUAMa30HHOTO YTEHUIA, ONepalysl 3armcH.

6 Mogenb otkazoycroitunBoctu (WAL+Replay, cuHXpoHHas peruiukanus).

7 Ilpumepsl mu3aitHa cXeMbl TaOTUITHI U TPABUIILHBIN BRIOOpA KITIOYA.

Tema 4. Dynamo-niogo0Hnbie Xxpanunuiia, Cassandra
Bompock! nis mpoBeeHus onpoca Mo TEOpUn
1 Monens ganabsix Dynamo/Cassandra.
2 Xem-nmapTULMpOBaHHE AaHHBIX, consistent hashing, eventual consistency, read quorum, write quorum.
3 AHTUAHTPONUMHBIE TEXHUKH.
4 Hinted Handoff.
5 Merkle Trees n ux UCTIOIB30BaHNUE NIPU CUHXPOHU3AINH PETLTHK.

Tema 5. AnanuTudeckre MeToIbl 00pabOTKH OOJIBIINX JTaHHBIX.
Bompock! 1715 mpoBeieHrs TEOPETHUECKOTO ONpoca B MUChbMEHHOU (hopMme
1 AHamuTHYECKUE METOIBI 00PaOOTKH OOBITNX TaHHBIX.
2 IInat¢opmbl IPOTHO3HOM aHAIUTHKH.
3 RapidMiner.
4 Dranbl ITyOWHHOTO aHATHM3a TaHHBIX.
5 Pesynbrupytoias BU3yaau3aius.
6 ITposepka.
7 OnTuMH3anus.
8 STATISTICA Data Miner.
9 IlpeaBapurtenbHast 00pabOTKa JaHHBIX.
10 ®unbrpanus JaHHBIX.
11 Ywnctka gaHHEBIX



TecrupoBanue

Tema 6. MeTonsl 00pab0TKM OONBUINX JaHHBIX HA OCHOBE HCKYCCTBEHHBIX HEHPOHHBIX ceTeil
TecToBbIe 3a1aHUA
1 Tlonstue (aiinoBoro cepBuca u GaiioBoro cepeepa.
2 Hnrtepdeiic daitnoBoro cepsepa.
3 Hurepdelic cepBepa AUPEKTOPUI.
4 CemaHTHKa pasaencHus Ghansos.
5 KsmmpoBanue.
6 IlotokoBast 0OpaboTKa.
7 OcoOeHHOCTH MOCTPOCHHUSI IOTOKOBBIX (hPEHMBOPKOB.
8 OcHoOBHBIE TpeOOBaHUS K AITOPUTMAaM aHaJIN3a OTOKOBBIX JaHHBIX.
9 Peruonsl B Hbase.
10 CgoiictBa Hbase.
11 TlommepxuBaemblie oneparuu B Hbase.
12 TIpeumymectBa Cassandra File System (CFS).
13 Mogens ganasix B CFS.
14 PasBepreiBanue u nnTerpamnus Cassandra.
15 Bo3moxuoctu miargopmsl RapidMine.
16 BosmoxraocTH matdopmbl Statistica Data Miner.
17 IlpeumyiecTBa U HEAOCTATKA HEUPOTEXHOJIOTHH.
18 Krnaccuduxarus HEHPOCETEBBIX APXUTEKTYP.
19 Knaccudukaius MeTogoB o0y4eHusI HEUPOHHBIX CETEH.
20 TIpeumymiecTBa M1 HEAOCTATKU BEPOSITHOCTHBIX HEUPOHHBIX CETEH.
21 2Cetb Koxonena.
22 AnanTtuBHas HedeTkas Heripocuctema (ANFIS).

4.3 IIpomexxyTouHast aTTECTAIMSA 110 AUCIUIUIMHE MPOBOIUTCS B JopMe 3adeTa, IK3aMEeHa

Tunosblie Bonpockl 3auera (I1K-4)
1 BigData.
2 O030p CYIIECTBYIOIMNUX METOJOB PACTIPEIACICHHOTO XpaHEHHS M 00pabOTKH OOJBINX JTaHHBIX.
3 Pacnpenenennsie ¢ailioBble CUCTEMBI.

4 YcTpoMCTBO KITacCHUECKUX (halIOBBIX CUCTEM M CIIOCOOBI MacIITAOMPOBAHUS JI0 MOAACPKKH (ailioB
Ha mHoro Th. NFS. GFS, HDFS, noyankoBoe XpaHeHHne, IMMYTa0€IbHOCTh U 3aIPET CIyYaiHbIX
n3MeHeHnuil, npemsaraemsiii API pacnipenenennoi ®C.

5 ApXUTEKTypa pacrpeeneHHbIX (HaiIOBBIX CUCTEM.

6 Mactep-cepBep, HObI, TAWIUIAH YTEHUS U 3alIUCH, JJOKAJIbHbIC U HEJIOKAIbHBIE YTCHUS.
OTKa30yCTOWYMBOCTD 110 BBINAJCHUIO MAIIUH (PETUIHAKIUs, erasure).

7 Ortka3oycToitunBOCTh MacTep-cepBepa (hot standby, shared journal, multimast
8 Apache Kafka kak “xpanumnuiie’ 11 TOTOKOBBIX BBIUHUCIICHUI.
9 Monens maHHBIX, topic, partitions (as a unit of parallelism).
10 Mogensb oTkazoycroituuBoctH, ISRs, perukanus.
11 IIponprocepbl U KOHCBIOMEPHI, CTPATETUH MAPTUIIMPOBAHUS U TPYHITUPOBKA KOHCHIOMEPOB
12 Yrenue naHHBIX at least once, obecrieueHne TpaH3akMoOHAILHOCTH uepe3 durability & replay.
13 Mogens Beruncnenuit Spark Streaming (Discretized Streams).
14 AkxymynupoBaHue 6arda u nob6asienue ero k RDD.
15 TlepecdeT y3kux M MIMPOKUX 3aBUCUMOCTEH.
16 CoxpaHsieMoe COCTOSTHUE B TOTOKOBBIX BHIYMCIICHUSIX.



17 CoBMmerieHue MOTOKOBOW M IMaYKOBOM 00pabOTKH JaHHBIX

18 Monens nannbix BigTable/HBase (monsiTie cTpoku, Kirroua, JJEKCHKOrpaduIeCcKoro MopsiaIKa,
KOJIOHKH, CEMENCTBA KOJIOHOK, BEPCUN).

19 IlapTurupoBaHue JaHHBIX, PETHOHBI (Ta0JIEThI) TAOIUIIBI, peTHOH-cepBepa. Memory Store --
in-memory append-only XpaHUIHIIIE TaHHBIX.

20 Tlpouecc cnusaHuUs BEpCHIl.

21 Tlpouecc KoMIakTU(UKAIMH JAHHBIX.

22 Omnepauyu TOYEYHOTO U JUANa30HHOTO YTEHUM, ONepalysl 3arucH.
23 Mogens otkazoycroiunBoctd (WAL+Replay, ciHXpOHHas! peruinKarus).

24 Tlpumepsl qu3aitHa cXeMbl TaOIHUITBI U TPABUIIBLHBIN BRIOOpA KITIOYA.

Tunosble 3aganusa 1 3adera (ITK-4)

He npeayCMOTpPCHBI. 3ayeT BBICTABISIETCS I10 PpE3yJIbTaTaM BBITIOJIHCHUSA 3aﬂaHHﬁ TCKYIICTO KOHTPOJIA

Tunosbie Bonpockl 3xk3ameHna (I1K-4)

Tunosbie BONPOCHI IK3aMeHA

1. ApPXUTEKTypa pacipeielICHHBIX (aiIOBbIX CHCTEM.
2. Peanuzarmus pacnpeneneHHbIX (HaiIoBBIX CUCTEM.
3. Cucrema NFS.

TunoBble 3axanus s dxk3amena (I1K-4)

Tunosble 3a1aHus JK3aMeHA

1 PaGora B NFS.
2 Pa6ora B GFS.
3 Pa6ora 8 HDFS.

4.4. Illkana orieHUBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

3auer

Orenka

Komrmerennn

Jeckpuntops! (ypOBHI) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTeIH
TIOCTYKCHHSI pe3YJIBTaTa)

«3a4TCHO»
(50 - 100 6anoB)

[IK-4

MoxxeTt AACKBATHO TIPHUMCHATHL B CcBOEH JACATCIIBHOCT OCHOBHBIC
MAaTCMATUYCCKUC KaTCroOpun W IMOHATHA, OCHOBHBLIC I1O0JIOXKCHU,
3aKOHOMCPHOCTH n 3aKOHBI npu PCHICHUH KOHKCPCTHBIX
MPAKTUYCCKHUX 3a1aqd

«HE 3a4TCHO»
(0 - 49 GannoB)

[IK-4

He moxert AJICKBATHO NMPHUMCHATH B cBOEH ACATCIIBHOCTH OCHOBHBIC
MAaTCMATUYICCKUC KaTCrOpun W IOHATHA, OCHOBHBLIC I1O0JIOXKCHU,
3aKOHOMCPHOCTH n 3aKOHBI npu PCHICHUH KOHKCPCTHBIX
MPAKTUYCCKHUX 3a1aqd

DK3aMeH

Onenka

Kommnerenmu

Heckpuntopsl (ypOBHH) — OCHOBHBIE TIPU3HAKH OCBOCHUS (ITOKA3aTeNn
JOCTHXKCHHUSI pE3yJIbTaTa)

COTITHYHOY
(85 - 100 6amoB)

[1K-4

OTIMYHO MOXKET AJICKBATHO IIPUMCHATH B cBOCH JACATCIIbHOCTU
OCHOBHBIC MATEMAaTUYCCKHUEC KaTCrOpHMHM MW IIOHATHUA, OCHOBHBIC
IMOJIOXKCHU A, 3aKOHOMEPHOCTH U 3aKOHBI IIPH PCIICHUN KOHKECPETHBIX
MPAKTUYCCKHUX 3aaa4d
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«XOPOIIIO»
(70 - 84 6amoB)

[1K-4

XOpI_HO MOXET aJACKBATHO IMPHUMCHATH B CBOCH JACATCIIbHOCTU
OCHOBHBIC MATEMAaTUYCCKHUEC KaTCrOpvMHM W IIOHATHUA, OCHOBHBIC
IMOJIOKCHU A, 3aKOHOMEPHOCTH U 3aKOHBI IIPH PCIICHUHN KOHKCPETHBIX
MPAKTUYCCKHUX 3aaa4d




[IK-4 VYIOBIETBOPUTEIIBHO MOXKET —aJEKBAaTHO MPHUMEHATH B  CBOEH

«Y/IOBJIETBOPUTEIHHOY JEATEIBHOCTH OCHOBHBIC MATEMAaTHYCCKUC KATeTOPUH M TOHSTHSL,

(50 - 69 Gamnnog) OCHOBHBIC TOJIOKCHHUS, 3aKOHOMEPHOCTH M 3aKOHBI NPH pPEIICHHU
KOHKEPETHBIX MPAKTUYECKHUX 33124

[K-4 He MokeT afekBaTHO MPUMEHSTh B CBOCH ICSITEIBHOCTH OCHOBHBIC

«HEYIOBJIETBOPUTEILHO MaTeMaTHYeCKUe KaTerOpUH M TOHSATHS, OCHOBHBIC IOJIOXKCHHS,

(menee 50 6amnos) 3aKOHOMEPHOCTH W  3aKOHBbl TIPU  PEIICHHH  KOHKEPETHBIX

MPAKTUYCCKHUX 3a1aqd

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

5.1 Meronuueckue yKa3aHus IO OpraHU3alUN CaMOCTOSITEIbHOM paboThl 00yUYaromuXCs:

[Ipuctynas K W3y4eHHUIO TUCIUIUIMHBI, B MEPBYIO ouepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMUTHCS
comepkanreM padoueii mporpammbl aucturumabl (PIT[]), koTopas ompenensieT comaepskaHue, oObem, a
TaKKe NOPSAIOK U3YUYEHHsI U MTPEToAaBaHus yueOHOM TUCIUILIMHEL, €€ pa3/iena, YacTu.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUEHUE UMEIOT paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauuecKoe U HH(popMaIlMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
o0ecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «OO0beM U conepkaHMe IUCIMIUIMHBD) YKA3bIBAIOTCS BCE pasfeNibl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAK)KEe BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe ©  HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY —yKa3aHa
peKoMeHayeMasi OCHOBHAs U IONIOJIHUTEIbHAS JINTEPATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE oOOECIeYeHne IUCLUUIUIMHBL, IPOrpaMMHOE OOecCIeyYeHue,
npodeccroHaibHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COIEPKUTCS MEpedyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennaruu o0y4aromumcs o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHana HeoOX0AUMO:

- IPOCMOTPETH €Ile pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYE€TOM PEKOMEHJOBAaHHOM IOMOJIHUTEIbHOU
JIUTEPATYPBL;

- IPY CAMOCTOSITEIBHOM M3YyYE€HUH TEOPETUUYECKON TEMBI CAENATh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccruoHaibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbIE CUCTEMBI:

- OTBETUTD Ha BOIIPOCHI JIsI CAMOCTOATEIILHON pabOoThI, TTO TeMe MpecTaBieHHbIe 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 JONOJHUTENBHOM JHUTEPaTYpOl SBISETCS IIaBHOM (POpMOIl caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia U PEeKOMEHIOBAHHBIX
HCTOYHHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKnu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmenieHHble B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KoHCeKT MOXKeT OBITh BBITIOJIHEH B paMKax pacliedyaTKd BbIIa4uH
MPe3eHTAlUi JIGKIUH WM B OTACNBHOW TeTpaau mo mpeaMery. OH JOKeH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAIUIO HITH PUCYHKH.

KoHcnieKThl HayyHOW JHUTEparypbl MPU CaMOCTOSATENBHOM IMOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBETHl HA KaX/blii TOCTaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa HW3AAHUS HUCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JHUIIb OCHOBHBIC KIIIOUYEBbIC MO3MIMHU), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENETAETCS CAMUM CTYIAECHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:
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- JleNaTh 3allUCH 1O XOAy YTEHHs B BUJAE MPOCTOTO WM Pa3BEpHYTOro IulaHa (CO3[aBaTh NEpedyeHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0)KEHUE OCHOBHBIX MBICIICH aBTOpa);

- TOTOBUTH aHHOTAIMH (KpaTKoe 0000I1eHe OCHOBHBIX BOIIPOCOB PadOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeHaIMy 10 IOATOTOBKE K OTAEIBHBIM 3a/IaHUSIM TEKYIETO KOHTPOJIS

CobecenoBanue MpennojaraeT OpraHu3aluio Oecelnpl MpernoAaBareist co CTyJEHTaMH [0 BOIpOcam
MPAKTHYECKOTO 3aHATUS C LEJbl0 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.1.

YCTHBIA OMpOC MOXET TMPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTAIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJIJIEKAIIETO OI[CHKE:

- IPaBUJILHOCTH OTBETA IO COJIEPIKAHUIO;

- IOJIHOTA U TITyOWHA OTBETA;

- CO3HATENIbHOCTh OTBETA;

- IOTUKa U3JI0KECHUS MaTepuaa;

- pPalMOHAJILHOCTD UCIIOJIb30BAaHHBIX PUEMOB U CTIOCOOOB PEIlIeHUs TOCTABIEHHONW yueOHO! 3a/1auu;

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

- CTIOJIb30BaHHUE JOTIOTHUTEIBHOTO MaTepHaa;

- palMOHAJIBLHOCTD HUCIIOB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/IaHue.

VYCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3CHTALUEH, KOTOpas IMOATOTaBIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATHUS. [IpH BRICTYIUIEHHH ¢ Mpe3eHTanueld HeoOXoauMo odpamarb BHUIMaHUE
Ha TaKWe MOMEHTHI KaK:

- colep)KaHUE TPE3CHTALMU: aKTyaJlbHOCTh TEMbI, IOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COMAEp)KaHUE,
COOTBETCTBHE 3asBJICHHOM TEMbI COJIEPKaHNIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBHUE COICpPKaHUS U JIMTEPATyphl), MpaKTUUeCcKas HaNpaBIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON QopMe, aleKBaTHOCTh MCIOIb30BAHUSI TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauam,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTh MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAlMU: 00bheM (OMTHUMATbHOE KOJWYECTBO), AW3alH (YATAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMH, 3ByKOBo€ OQOpMIIeHHE, CTPYKTypUpOBaHHE UHOpMAINH,
COOTBETCTBHE 3asBICHHBIM TpPEOOBAaHUSAM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeibl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIE KaueCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE pErIaMeHTa, SMOIIMOHAIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpOBaHHbIE, INTyOOKKE U MOJTHbIE 3HAHUS 110 BCEM pa3jiesaM MporpaMMmbl:
- coepXaHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, pacKpbITUE TEMBbI, JIOCTYIHOCTh
uznoxkeHus, d3PpdextuBHOoCcTh npuMeHeHus cpeacts HWKT, cmocoObl u  yciaoBHsS JIOCTHXKEHHUSA
PEe3yIBTaTUBHOCTH W 3(P(EKTUBHOCTH U1l BBIMIOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
NeSITeIbHOCTH, JJ0Ka3aTeJIbHOCTh MPUHUMAEMbIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBO/IbI.

6. YueOHO-MeTOoANYecKOe U HHPOPMALIMOHHOE 00ecnieYeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. CsucrynoB, A. H. Iloctpoenue pacnpeneneHHbIx cucteM Ha Java. - 2021-01-23; Iloctpoenue
pacripenieieHHbIX cucTeM Ha Java. - MockBa: MntepHet-YHuBepcurer Mupopmannonusix TexHomoruii
(MHTYUT), 2016. - 317 c. - Tekcr : onekrponusii // IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/73707.html
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2. Kynunos, 0. U. UHTennekTyanbHple nHOOpPMAIIMOHHBIC CUCTEMBI : yueOHOe mmocobue mis cro. - Bech
CPOK OXpaHbl aBTOPCKOTO IpaBa; MHTemnekTyalbHble MHPOpPMalMOHHBIE cucTeMbl. - Jluneuk, Caparos:
Jlumenikuii ToCcymapCcTBEHHBI TEXHWYECKWW yHUBepcUTeT, [Ipodobpazoanue, 2020. - 63 c. - Teker :
anekTpoHHbii // [IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/92828.html

3. UybOyxoBa, . A. Data Mining : yyeOnoe nocobue. - 2021-12-05; Data Mining. - Mocksa, Caparos:
Wutepner- Yausepcurer Unpopmannonnsix Texnonoruit (MHTYUT), Ait [Tu Ap Menua, 2020. - 469 c. -
Texct : anexrponusiii / [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 - TexHOIOTUH 00paOOTKK OONBIIMX TAHHBIX. -
MockBa: MOCKOBCKUH TEXHHYECKHH 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 MHTemiekTyanbHble HHPOPMaLMOHHBIE
cucteMsl W TexHoimormu. - 2022-04-04; YuyeOHO-METOOMYECKOE IOCOOME 10  IUCIUILIMHE
WuTemnekTyanbHble MHGOPMALMOHHBIE CHCTEMBI M TeXH. - MockBa: MOCKOBCKMI TEXHUYECKHUN
YHHUBEPCHUTET CBsA3M U nHpopmaruku, 2014. - 24 c. - Tekct : anexkrponnsiii // [IPR BOOKS [caiir]. - URL:
http://www.iprbookshop.ru/61479.html

2. I'pomos, HO. 1O., UBanosa, O. I', Anekcees, B. B., benses, M. II., llIsen, /. II., Exucees, A. U.
WuTennekryanabHble HHQOPMAIIMOHHBIE CUCTEMbI U TEXHOJIOTHH : yuyeOHoe mocobue. - Bech cpok oxpaHsl
aBTOPCKOTO MpaBa; MHTeNIeKTyalbHble HHPOPMAITMOHHBIE CUCTEMBI U TEXHOJIOTUH. - TaMO0B: TamMOoBCKHi
roCyaapCTBeHHBINM TexHuueckuii yauBepcuteT, ObC ACB, 2013. - 244 c. - Tekcr : snekrponssiit // 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: TamOoBCckuii TocynapcTBeHHbIN Texunueckuid yausepcuter (TI'TY), 2012. -
205 c. - Tekcr : osnekrponuwiii // DbC «YHuBepcuTeTckas Oubnuoreka oniaiia» [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 nenarorndeckuiit yausepcuret, 2012. - 308 c. - Tekcr : snexkrponnsiii // IPR
BOOKS [caiit]. - URL: http://www.iprbookshop.ru/26445.html

5. Bonkosa, T. B., Haceiikuna, JI. ®. Pa3paboTtka cuctem pacnpeneneHHod oOpaOOTKM MAaHHBIX :

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

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

6.3 VlHble HICTOUHUKHU:

1. Hammonanwsnerit OTkpeiteiii YausepcuteT « AHTYUTy - 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-TeXHHYeCKOe ofecnedeHHe TUCIUILINHBI, TPOrpaMMHOe o0ecrnedyeHue,
npodeccuoHa bHbIe 623bI JAHHBIX U HH(OPMALMOHHbIE CIPABOYHBIE CHCTEMbI

Jlnst mpoBeneHWsl 3aHATHA MO JUCIMIUIMHE HEOOXOAWMO CIEIyIIlee MaTepUualbHO-TEXHUIECKOEe
obecriedeHre: ydeOHbIC ayIUTOPHH JUIsl TPOBEICHHS 3aHATHH JICKIMOHHOTO W CEMHHAPCKOTO THIIA,
TPYIIOBBIX W HMHIMBHUIYaJTbHBIX KOHCYJIBTAllMH, TEKYIIEr0 KOHTPOJIS W TNPOMEXKYTOUHOW aTTECTAIlHH,
TIOMEIICHUS ISl CAMOCTOSITEIbHOM PabOoTHI.

VYdeOHbIe ayTUTOPHUN U IIOMEIICHUS ISl CAMOCTOSTEIILHON paOOThl YKOMIUIEKTOBAHBI CIICTIHATH3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJICTBAMHU OOYyUCHHMS, CIIY>KAIIUMH JIJIs1 TIPEICTABICHHS yueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.
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[TomerieHus U1t CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBAHBI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K ceTh "Unrepuet" 51 obecrieueHneM JIOCTyIa B AIIEKTPOHHYO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEAy YHUBEPCUTETA.

Jlist mpoBeeHNs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpAUd (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JTIOCKA).

JIuneH3noHHOE U CBOOOIHO pacHpOCTpaHsIeMOe MPOrpaMMHOE 00ecTiedYeHHE:
LibreOffice

Microsoft Office [Ipodeccronanbhsrii mioc 2007

Microsoft Windows 10

Omnepanmonnas cucrema "Anst O6pazoBanue”

ITpodeccronanbhbie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:

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

2. Ilpe3unentckas 6ubmmorexka nmenn b.H. Enprinna. — URL: https://www.prlib.ru
3. Poccwuiickas rocynapctBeHHast Onbnuoreka: opunmanbueiii caift. — URL: https://www.rsl.ru
4. Poccuiickast HalmoHanbHast Onbanoreka: odurmansHeni cait. — URL: http://nlr.ru

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

6. VYHuBepcureTckas ~ OWOnIMOTEeKa  OHJAMH:  JIEKTpOHHO-OMOmuoTeunas  cucrema. —  URL:
https://biblioclub.ru

7. OBC «YHuBepcutetckas 6nbnuoreka onnain» . — URL: http://www.biblioclub.ru
8. KOpaiit: oOpa3oBarenpHas miaTdopMma, AIeKTpoHHO-OubmroTeunas cuctema. — URL: https://urait.ru

JyIeKTpPOHHAs HH(POPMALIMOHHO-00pa3oBaTesIbHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

BsaumogeiictBue mnpemnogaBarensi M CTyAEHTa B Iporecce OOy4YeHHs] OCYIIECTBISETCS MOCPEACTBOM
MYJIBTUMEIUNHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEJICKOMMYHUKALMOHHBIX TEXHOJIOTHH, MCHOIb3yEeMbIX B
AIIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeIbHOM Cpelle YHUBEPCUTETA.
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