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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 O6Gpa3zoBanue u Hayka (B cepax: peanuszanuu 00pa30BaTEIbHBIX MPOTPAMM CPETHETO OOIIETro
oOpa3oBaHus, CpenHero NMpo(ecCHOHAIBPHOTO 00pa30BaHUs, BBHICIIETO OOpa30BaHUS W JIOMOJHUTEIHHBIX
npodeccuOHANbHBIX MPOTrpamMM; HAy4HBIX MCCIENOBAaHUI M HAy4YHO-KOHCTPYKTOPCKUX pa3paborok), 40
CKBO3HBIE BU/IbI I€ATEILHOCTH B IPOMBIIUIEHHOCTH (B cdepax: GpyHIaMeHTaIbHbIX OCHOB (PM3UKH JKHUBBIX
CUCTEM U (UBUKO-XMMHUYCCKOW OWOJIOTHH, MPUMEHEHHS JTUarHOCTHYECKOTO M JIeYeOHOTO O0OpYI0BaHUS,
y4acTus B MHHOBAI[MOHHBIX M OINBITHO-KOHCTPYKTOPCKHX pa3pabOTKax; SKCIUTyaTallud 3JIEKTPOHHBIX
npuOOPOB M CUCTEM pPa3IMYHOTO HA3HAYCHUS; MOHMTOPUHIA MMapaMeTpoOB MaTepHUajioB; MOHUTOPHHIA
COCTOSTHHSI OKPY>KarOIIEH CPeIbl)

1.4 B pesynbrare 0CBOCHHSI TUCIUILIUHBI Y 00YYaroIMXCsl TOJKHBI ObITH COPMUPOBAHBI:

O0001IeHHBIC TPYIOBBIE

KO,I[ 1 HAUMCHOBAHUC

(hyHKUWY / TPYAOBBIC komriereHiu @I'OC BO,
(GbyHKUMY / TPYyAOBBIC MU HEOOXOIUMOM ISt .
WnankaTopbl JOCTHXKEHHSI KOMIIETSHIHHA
npodeccroHaIbHbIE (hopMHpOBaHUS TPYAOBOTO
JeicTBus (Ipy HaITU9IUU WK Ipo(ecCHOHATBHOTO
npodcranaapra) nefcTBUs
YK-6 CriocobeH ympaBisiTh |[IpoeKTHpYET TpaeKTOPHIO CBOCTO PO(ECCHOHATEHOTO U
CBOUM BPEMEHEM, JIMYHOCTHOTO pas3BUTHS, pacuupsier CBOH
BBICTpPauBaTh U npodeccroHanbHBIE  Kpyrosop: — mpuoOperaer
pean3oBbIBaTh UCIIOJIB3yeT Ha IpakTUKe Oa30Bble 3HAHUSA, YMEHUS U
TPAEKTOPHUIO CaMOPa3BUTHUA |HaBBIKM M3 Pa3IMuHBIX cdep MpodeccuoHaIbHON

Ha OCHOBE TIPUHITUTIOB
00pa3zoBaHUs B TCUCHUE
BCEU JKU3HU

NCATEILHOCTH, B TOM umciae B chepe Big Data mis
pemieHus npogeCcCHOHATBHBIX 3a/1a9

1.5 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3CH TUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

VYK-6 CnocobGeH ymnpaBiiTh CBOUM BpEMEHEM,
TPAEKTOPHUIO CAMOPA3BUTHS HA OCHOBE IPUHIIMIIOB 00OPAa30BaHUs B TEUCHUE BCEH KU3HU

BBICTpauBaTb U PCaIM30BbIBATH
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2. Mecto nucuuninabl B cTpykrype OIl 6akanaBpuara:

JucrunmHa «MeToasl U cUCTeMbl 00pabOTKH OOJBIIMX JAaHHBIX» OTHOCHTCS K 4YacTd, (opMUpyeMOun
y4acTHUKaMH 00pa30BaTelIbHBIX OTHOIICHUH, ydeOHoro turana OIl mo nanpasnennto moaroroBku 03.03.02
- Ousuka.

JuctuunnuHa « MeTombl ¥ CUCTEMBI 00pa0b0TKH OONBIINX TAHHBIX) U3Y4aeTCs B 7 ceMecTpe.

3.00beM u conepxaHue JUCUUILINHBI
3.1.00peM QUCIUIUIMHEL: 2 3.€.
Oumnas: 2 3.e.

Bun yueOHOM paboTh (Bcgglf;io]s)
OO0mas Tpyn0éMKOCTb 1M CHUILTHHBI 144
KonTaktHas pabora 64
Jlexnuu (Jlexiun) 32
[Tpaktuueckue (IIpakr. pab.) 32
CamocrosrenbHas padota (CP) 80
3auer -

3.2.ConepxaHue Kypca:

Ne Ha3zBanue Bun yuebHoli | DopMBbI TEKyIIETO
TEMBI paszena/TemMsl pabotsl, yac. KOHTPOJIS
Jlex |IIpa| CP
IIUH | KT.
pao.
O|l0|O
7 cemecTp
1 Berynnenue, JlabGopatopHas
pacrnpeeneHHbIe 212 |15 pabora; Onpoc
(haliIoOBBIE CHCTEMBI
2 ITorokoBas JlaGoparopHas
2 12 |10
00paboTKa TaHHBIX pabora; Onpoc
3 BigTable-nonoOusie JlaGoparopHas
2 12 |7
xpanwnniia, HBase pabota; Onpoc
4 Dynamo-nonoOHele JlaGoparopHas
XpaHWIHIIA, 2 12 ]2 pabota; Onpoc
Cassandra
5 AHanmuTH4YeCKue JlabGopatopHas
MeTonbl oopabotkn | 2 | 2 | 4 pabora; Ompoc
OOJIBIINX JTAHHBIX.
6 Mertoasl 06paboTKH JlaGoparopHas
OOJIBIINX JAHHBIX pabora;
Ha OCHOBE 6 | 6 | 2 TectupoBanue
HCKYCCTBEHHBIX
HEHUPOHHBIX CeTen

Tema 1. Berymiienne, pacnpenesenabie gaiioBbie cuctemsl (YK-6)

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. ITorokoBasi 00padoTka 1aHHbIX (YK-6)

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-nono0nnie xpanniauma, HBase (YK-6)

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-noxo0nbie xpanuauma, Cassandra (YK-6)
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. AHaauTH4yeckue MeToaAbl 00padoTKu 00bmIKX JaHHBIX. (YK-6)
Jlexknus.



AHanutudeckure MeTosibl 00padoTku 6onbmKX faHHBIX. [lnaTgopmbl nporuo3noii ananutuku. RapidMiner.
Ortanbl yOMHHOTO aHAJIM3a AaHHBIX. Pesynsrupyromas Busyanuzanus. [Iposepka. OnTumusanusi.
STATISTICA Data Miner. IlpeaBapurensaas o0padoTka faHHbIX. OUabTpanus JaHHBIX. YUCTKA TaHHBIX

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
3agaun:
1. [ToaroroBka K 3amuTe 1a00paTOpHON PabOTHI.

Tema 6. MeToabl 00padoTKH 00JBIINX JAHHBIX HA OCHOBE HCKYCCTBEHHBIX HeHPOHHBIX ceTeil (YK-6)
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:

7 cemecTp
*  TeKylui KoHTposb — 120 6amioB

*  KOHTpPOJIbHBIE Cpe3bl — 4 cpe3a mo 10 6amioB KakapIid

Pacnipenenenre 6aJiioB 10 3aaHKSIM:

Ne |HaszBanue tembl | Dopmbl Max. MeTonrka npoBeAECHUS 3aHATUS U OLIEHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJisi | 0asuioB
/ cpe3sl
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. [TotokoBas JlaGoparo 17 B cinydae ycmemrHoro BBIMOMHEHMs BCEX 3aJaHUM J1a0OpaTOpHOM
00paboTKa pHas paboThI cTyeHT noiryyaet 17 Ganos
JTAaHHBIX pabora




Omnpoc 15 B cnyuae ycmemHoro oreTa Ha BCE BOIPOCHI CTYAEHT mosydaeT 15
0aymioB
3. |BigTable-momo6 |JIaGopato 10 B cnywae ycnemHOro BBIIOJHEHHS BCEX 3aJaHUN J1abOpaTOpPHOM
HbIE pHasn pabotsl cTyaeHT momydaeT 10 6amos.
XpaHwivma, | padora(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 cinydae ycmemrHoro BBIMOMHEHHs BCEX 3aJaHUM J1a0OpaTOpHOI
HBIE pHas pabotsl cTyaeHt nonydaet 10 6annos
XpaHWIHIIA, pabora
Cassandra Omnpoc 5 B cnydae ycneniHoro orBeTa Ha BCE BONPOCHI CTYAEHT IMOMy4aeT 5
0ayoB
5. |Amamutuueckue | JlJaboparo 15 B ciydae ycrenrHoro BBITONHEHHS BCEX 3afaHWil J1abopaTopHO
METOJIBI pHas paboTh! cTymeHT noiy4daet 10 6amios
00paboTKH! pabora
GosbLInX Omnpoc(kxo 10 B ciygae ycmemHoro orBeTa Ha BCE BOIPOCH! CTYAEHT mony4aeT 10
AHHBIX. HTPOJIbH 0ajaoB
blii cpe3)
6. MeTtoms Jlabopato 15 B ciydae ycrenrHoro BBITONHEHHS BCeX 3afaHUil J1abopaTopHO
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 | TPOJILHBI
cereit i cpe3)
7. Hroro 3a cemectp 160

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

YeThIpeX0aIbHYIO0 OCYIIECTBISETCS CIEAYIOUMM 00pa3oM:

100-6annpHas cucrema Tpagunuonnas cucrema

50 - 100 6ayuioB 3aureHo

0 - 49 Gaiu10B He 3aureno

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
JlaboparopHas pabora

Tema 1. Berynnenue, pacnpeneneHHble (aillioBble CHCTEMBI

3ananus k jgadoparopHoii padore no teme Nel "Beryniienue, pacnpenesieHHble GaiioBbie
cucremsbl'.

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

Tema 2. IToroxoBast 00pabOTKa TaHHBIX
3aganus k JadoparopHoii padore mo Teme Ne2 "IlorokoBasi 00padoTka naHHBIX'.
1. YcranoBka u koHpurypanus Apache Kafka.
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Tema 3. BigTable-nono6usie xpanunuina, HBase
3ananus k gadoparopHoii padore no reme Ne3 "BigTable-nonoonbie xpannauma, HBase'.
1. YeranoBka u kondurypamus HBase.

Tema 4. Dynamo-nono0Onsie xpanunuia, Cassandra
3ananus k gadoparopHoii padore no teme Ned4 ""Dynamo-noxo0Hble xpanniaumia, Cassandra''.
1. YeranoBka u koHdurypanus Cassandra.

Tema 5. Ananutuyeckue METoAbl 00pabOTKH OONBIITNX JaHHBIX.
3ananus k jadoparopHoii padore o teme NeS " AHAJIUTHYECKHE METOAbI 00PaAdOTKHU 00JIbIIUX
JMAHHBIX'".
1. Pa6ora B GUI RapidMine.
2. Pabora B STATISTICA Data Miner.
3. I'enepanus nmporao3ubix Moaeneid STATISTICA Data Miner B pa3nuaHbIX popMaTax.

Tema 6. MeTonel 00pab0TKM OONBLINX JaHHBIX HA OCHOBE HCKYCCTBEHHBIX HEHPOHHBIX ceTeil
3ananus k jadoparopHoii padore mo Teme Ne6 "MeToabl 00padoTKH 00JIBIIMX JAHHBIX HA OCHOBE
HCKYCCTBEHHBIX HEHPOHHBIX ceTeil'.

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

Omnpoc

Tema 1. Berynnenue, pacnpeneneHHble (aillioBble CHCTEMBI
Bonpocs! ni1s npoBeneHns onpoca o TeOpuu
1 BigData.
2 O030p CyIIECTBYIOIMIUX METOJIOB PACTIPEIACICHHOTO XpaHEHHS M 00pabOTKM OOJBINX JTaHHBIX.
3 Pacnpenenenusie GailioBble CUCTEMBI.

4 YcTpoMCTBO KITacCHUECKUX (halIOBBIX CUCTEM M CIIOCOOBI MacIITAaOMPOBAHUS JI0 MOAACPKKH (PailioB
Ha mHOoro Th. NFS. GFS, HDFS, nouankoBoe XpaHeHne, IMMYTa0€IbHOCTh U 3alIPET CIIyYaiHBIX
n3MeHeHui, npemyiaraemsiii API pacnpenenennoi ®C.

5 ApXHUTEKTypa pacrpeeneHHbIX (HaiIOBBIX CUCTEM.

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

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

Tema 2. IToroxoBast 00pabOTKa TaHHBIX
1 Apache Kafka xak “xpanunmiie” ajsi HOTOKOBBIX BEIYHCIICHUN.
2 Monens naHHBIX, topic, partitions (as a unit of parallelism).
3 Mogens otkazoyctoiunBoctd, ISRs, perukanus.
4 TIpoabrocepsl U KOHCBIOMEPBI, CTPATETUH MapTUIIUPOBAHUS U IPYIIHUPOBKAa KOHCHIOMEPOB
5 Urenue naHHBIX at least once, obecrnieueHre TpaH3akIMOHANBHOCTH uepes durability & replay.
6 Monens Berancienuii Spark Streaming (Discretized Streams).
7 AxxymynupoBanue 0atua u qobasneHue ero k RDD.
8 IlepecueT y3kHX U MIUPOKUX 3aBUCUMOCTEM.
9 CoxpaHsieM0€e COCTOSIHHE B MOTOKOBBIX BHIYUCICHUSX.
10 CoBmenieHne MOTOKOBOM M MAYKOBOM 00paOOTKH JaHHBIX
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11 Monens nanneix BigTable/HBase (moHsiTHe CTPOKH, KITI0YA, JIEGKCUKOTpadUueCKOro MOpsIKa,
KOJIOHKH, CEMEHCTBA KOJIOHOK, BEPCUN).

12 TMapTunupoBaHue TaHHBIX, PETHOHBI (Ta0METHl) TaOIHUIIbI, pETHOH-cepBepa. Memory Store --
in-memory append-only XpaHuIuIIe JaHHBIX.

13 Ilponecc cnusHus BEPCUA.

14 TIpouecc KoOMMakTH(UKAIIMHA TAaHHBIX.

15 Omneparuy TOUEUHOTO U JUANa30HHOTO YTEHUH, ONlepalus 3alucy.

16 Mogens otkazoyctoiiunBoctr (WAL+Replay, cCHHXpOHHasT peTUTHKAIT ).
17 Tlpumepsl au3aiiHa cXeMbl TaOIHUIIBI U IPAaBUIBHBIN BEIOOpA KiTIoYa.

Tema 3. BigTable-nono6usie xpanunuina, HBase
Bompocsr st mpoBeneHust onpoca no TEOpuH

1 Monens nanneix BigTable/HBase (monsiTHe CTpOKH, KITI0YA, JIEKCUKOTpapUUIeCKOro MOpsIKa,
KOJIOHKH, CEMEHCTBA KOJIOHOK, BEPCUN).

2 IMapTunupoBaHUe JaHHBIX, PETHOHBI (TabJeThl) TaOIUIIBI, perHoH-cepBepa. Memory Store --
in-memory append-only XpaHuIuIIE JaHHBIX.

3 Ilpouecc cnusiHUS BEpCUiL.

4 Tlponecc koMnakTU()HUKAIIUN JaHHBIX.

5 Omnepauuy TOYEYHOTO U IMaNa30HHOIO YTEHUH, Ollepalysl 3alHCH.

6 Monens otkazoyctoitunBoctu (WAL+Replay, cHHXpoHHas peruihKaIus).
7 Ilpumeps! qu3aiiHa cxembl TaOJIUIBI U IPaBUIIBHBINA BBIOOpA KITIOYA.

Tema 4. Dynamo-nonoOnsle xpanunuia, Cassandra
Bonpocs! 115 npoBenenus onpoca o Teopuu
1 Mogens ganabix Dynamo/Cassandra.
2 Xem-nmapTUIIIPOBAaHKE TaHHBIX, consistent hashing, eventual consistency, read quorum, write quorum.
3 AHTHAHTPONMIHBIE TEXHUKHU.
4 Hinted Handoff.
5 Merkle Trees 1 ux UCTIONB30BaHKUE IPU CUHXPOHHU3AIMHU PEIUIHK.

Tema 5. Ananutuyeckue METoAbl 00pabOTKH OONBIITNX JaHHBIX.
Bompocs! 1715 mpoBeieHrs TEOPETHUECKOTo 0poca B MUCbMEHHOU (hopme
1 AnanuTHueckue MeTo bl 00pabOTKH OONBIINX JTaHHBIX.
2 Tlnardhopmbl TPOTHO3HON aHATUTHKHY.
3 RapidMiner.
4 Dtanel TyOMHHOTO aHAN3a JAHHBIX.
5 Pesynsrupyromnias BU3yaau3anus.
6 Ilposepka.
7 OnTuMH3aIus.
8 STATISTICA Data Miner.
9 IIpenBapurenvHas 00pabOTKa TaHHBIX.
10 ®unprpanus TaHHBIX.
11 YwucTka maHHBIX

TecrupoBanue
Tema 6. MeTonel 00pab0TKM OONBLINX TaHHBIX HA OCHOBE HCKYCCTBEHHBIX HEHPOHHBIX ceTel

TecToBbIe 3a1aHUA
1 Tlonstue (aiinoBoro cepBuca u GaiioBoro cepeepa.



2 Untepdeiic ¢aitnoBoro ceprepa.

3 MHurepdetic cepBepa TUPEKTOPHIA.

4 Cemantuka pazaeneHus (aisos.

5 KsmmpoBanue.

6 IlotokoBast 0OpaboTKa.

7 Oco0eHHOCTH MOCTPOCHUS MTOTOKOBBIX (DPEHMBOPKOB.

8 OcHoBHBIE TPeOOBaHUS K aJTOPUTMAM aHAIN3a IIOTOKOBBIX JTaHHBIX.
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 matdopmbel RapidMine.

16 Bo3moxnocTu matdopmsl Statistica Data Miner.

17 IlpeumyiecTBa U HEIOCTATKA HEUPOTEXHOJIOTUH.

18 Krnaccudukarus HeHpOCETEBBIX APXUTEKTYP.

19 Knaccuduxkarus MeTooB 00ydeHHs] HEHPOHHBIX CETEH.

20 IlpenMy1iecTBa U HENOCTATKU BEPOSITHOCTHBIX HEMPOHHBIX CETEH.

21 2Cerb KoxoneHna.

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 pacipeieICHHBIX (aiIOBbIX 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 aTTECTALIUU
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Ouetika T — Jeckpuntops! (ypOBHI) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTeIH
TIOCTYKCHHSI pe3YJIBTaTa)
«3aUTECHO YK-6
(50 - 100 6anoB)
«HE 3aYTEHO» YK-6
(0 - 49 6amon)

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl 10 OCBOCHHM IO TMCIUILIMHBI (MOXYJIA)
5.1 Meroauueckue yKa3aHus IO OpraHU3aIUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:

[Mpuctynass Kk W3Y4YCHUIO AMCUMUIUIMHBI, B TEPBYIO OYepenb OOyYaromMMcs HEOOXOIUMO O3HAKOMHTHCS
comepkanremM paboueii mporpammbl aucturumabl (PIT[]), koTopas ompenenseT comepskaHue, oObem, a
TaKXKe MOPSAIOK N3yUSHHsI U TIPENOAaBaHus y4eOHOU AUCITUTUINHBI, €€ Pa3/ielia, YacTH.



Jlnist caMOCTOSTENbHON pabOThl BaKHOE 3HaUECHUE UMEIOT paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conep)kaHWe IUCIMIUIMHBD) YKa3bIBAIOTCA BCE pasfelbl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAKXKEe BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJeMHUYECKUX Yacax.

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

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLHUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COAEPKUTCS MEpeuyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennanuu o0y4aromumcs o padbore ¢ TEOPETHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Ipu uzyyennu u npopaboOTKe TEOPETUUECKOr0 MaTepHaa HeoOX0AUMO:

- IPOCMOTPETH €IlIe pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAaHHOM IOMOJIHUTEIbHOU
JUTEPaTyphl;

- IIPY CAMOCTOSITEIBHOM M3YyYE€HHH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccrnoHasibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTH Ha BOIIPOCHI JJIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenpanuu no pabote ¢ Hay4HOH 1 yueOHOM JuTepaTypoit

PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JHMTEPaTYpOl SIBISETCS 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
HCTOYHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

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

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBETHl HA KaX/bIi TOCTAaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpa, HAa3BaHMS W TOJA HU3AAHUS HCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoXeT ObITh ONOpPHBIM (COAEpXkAaTh JUIIb OCHOBHBIC KIIIOUYEBBIC MO3MIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

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

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011eHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1a1tuy MO NOATOTOBKE K OTAENIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CobecenoBanue MpenrnoyaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH 10 BOIpPOcam
MPAKTUYECKOTO 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.1I.

YCTHBIE OMpPOC MOXKET TMPUMEHATHCS B pas3audHbIX (Qopmax: (PpoHTAIBHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIJIEIKAIIETO OIICHKE:

- MPaBWJIBHOCTh OTBETA 110 COAECPIKAHUIO;
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- IOJIHOTA U TITyOWHA OTBETA;

- CO3HATENIbHOCTh OTBETA;

- IOTUKa U3JI0KECHUS MaTepuaa;

- PalMOHAJILHOCTh UCIIOJIb30BAaHHBIX IIPUEMOB U CTIOCOOOB PEIIEHUS TOCTABIEHHONW yueOHO! 3a1auu;

- CBOCBpeMeHHOCTB 158 3(1)(1)CKTI/IBHOCTL HUCIIOJIB30BaHUA HAIJISAAHBIX HOCOGI/Iﬁ U TCXHUYCCKHUX Cpe,[[CTB HpI/I
OTBETE;

- UCIIOJIb30BAHUC NOMOJHUTCIBHOTO MaTCpuaia,
- palOHAJIBHOCTH HMCIIOJIb30BaHNA BPEMCHH, OTBCACHHOI'O HAa 3aJaHHUC.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTABIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATHUSA. [IpH BRICTYIUIEHHH ¢ Mpe3eHTanueid HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKU€ MOMEHTBI KaK:

- colep)KaHUE TPE3CHTALMU: aKTyaJlbHOCTh TEMbI, IOJIHOTA €€ PACKPBITHA, CMBICIOBOE COMAEp)KaHUE,
COOTBETCTBHE 3asBJIEHHOM TEMbI COJIEP)KaHNIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBHUE COACpPaHUS U JIMTEPATyphl), MpaKTUUeCcKas HaNpaBiIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON QopMe, aeKBaTHOCTh MCIOIb30BAHMSI TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauam,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTDH MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAMU: 00bheM (ONMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIUYHE U
COOTBETCTBHE TpaUKd U aHUMAIMHU, 3ByKOBO€ OQOpMIIEHHE, CTPYKTypUpOBaHHE HUHOpMAIH,
COOTBETCTBHE 3asBICHHBIM TpPEOOBAaHUSM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeibl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CITOCOOHOCTH. COOIIOIEHHE PErIaMEeHTa, SMOIMOHAIBHOCTh, YMEHHE
OTBETHTBH Ha BOIPOCHI, CHCTEMAaTU3UPOBAHHBIC, TITyOOKHE 1 TIOHBIC 3HAHUS 110 BCEM pa3JieiaM IPOTrPaMMBI:
- COIep’KaHWE BBICTYIUICHUS: JIOTMYHOCTh W3JIOKEHUS Marepuaia, PacKpbITHE TEeMbl, JOCTYITHOCTh
u3nokeHus, d¢pdextuBHOCT, TpuMeHeHuss cpeactB  WKT, cmocoObl W yCIOBUSL  TOCTHOKCHHS
pPEe3yNBTaTUBHOCTH W 3(P(EKTUBHOCTH U1 BBIMOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
JESITeTbHOCTH, JOKA3aTeIbHOCTh NMPUHUMAEMbBIX PEUICHHH, YMCHHUE apTyMEHTHUPOBATh CBOW 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeToANYecKOe U MHPOPMALIMOHHOE 00ecnieyeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. CsucrynoB, A. H. Iloctpoenue pacnpeaeneHHbIx cucteM Ha Java. - 2021-01-23; Iloctpoenue
pacripeniesieHHbIX cucteM Ha Java. - MockBa: MntepHeT-YHuBepcurer Mupopmannonusix TexHomoruii
(MHTYUT), 2016. - 317 c. - Tekcr : onekrponusii // IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/73707.html

2. Kynunos, 0. . UHTennexTyanbHble HHPOPMALMOHHBIE CUCTEMBI | yueOHOe mocobue st cro. - Bech
CPOK OXpaHBl aBTOPCKOTO TpaBa; MHTemnekTyalbHble WHPOPMALMOHHBIE cUCTeMBl. - Jluneuk, Caparos:
Jlumeukuii rocymapcTBEHHBIH TexHMUYeCKu yHHuBepcuteT, [Ipodobpazosanue, 2020. - 63 c. - Tekcr :
snektpoHHbIi / [IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/92828.html

3. UybOykoBa, M. A. Data Mining : ydgeOHoe mocobue. - 2021-12-05; Data Mining. - Mocksa, CapaTos:
Nurtepuer-Yausepcuter Madopmanmnonnbix Texunonoruit (MHTYUT), At ITu Ap Meaua, 2020. - 469 c. -
Texct : anexrponnsiii / IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/89404.html

4. Bopounos, B. U., Boponosa, JI. 1., Ycaues, B. A. Data Mining - TexHomoruun oOpabOTKu OONBIIUX
JTaHHBIX : yuyeOHoe mocobue. - 2024-02-26; Data Mining - TeXHOIOTUU OOpabOTKH OOJBIIUX JAHHBIX. -

MockBa: MOCKOBCKHMII TEXHWYECKHH YHHMBEpCHTET CBsi3u W uHpopmaruku, 2018. - 47 c. - Tekcr
anekTpoHHbi // [IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/81324 . html

6.2 JlononHUTENBHAS IUTEpPATYpA:
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1. Typyra, E. H. YuebHo-meroguueckoe nocobue no nucuuiuinae MHTemiekTyanbHble HPOPMALMOHHBIE
cucteMsl W TexHoimormu. - 2022-04-04; Y4yeOHO-METOOMYECKOE IOCOOME 10  IUCIUILIMHE
WuTemnekTyanbHble MH(GOPMALMOHHBIE CHCTEMBI M TexXH. - MockBa: MOCKOBCKHI TEXHUYECKHUN
YHHUBEPCHUTET CBs3HM U uHpopmaruku, 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. Il., llIseu, /. II., Exucees, A. U.
WuTennektyanabHble HH)OPMAIIMOHHBIE CUCTEMbI M TEXHOJOTHH : yuyeOHoe mocobue. - Bech cpok oxpaHsl
aBTOPCKOTO MpaBa; MHTeNIeKTyalIbHble HHPOPMAIIMOHHBIE CUCTEMBI U TEXHOJIOTUH. - TamMO0B: TamMOoBCKHiA
roCyaapCTBeHHBIN TexHuueckuii yauepcutetT, ObC ACB, 2013. - 244 c. - Tekcr : anekrponssiit // IPR
BOOKS [caiit]. - URL: http://www.iprbookshop.ru/63850.html

3. Ceperun M. 1O., UBanoBckuii M. A., SIxoBneB A. B. HTennekTyanbapie HHGOPMAIIMOHHBIE CUCTEMBI :
ydyebHoe mocobwue. - TamOoB: TamOOBCKHUI TOCyTapcTBEHHBIN TexHudyeckuii yausepcuret (TTTY), 2012. -
205 c. - Tekcr : snexrponssiii // ObBC «YHuBepcuteTckas Oubmmoreka owiaitH» [calT]. - URL:
http://biblioclub.ru/index.php?page=book&id=277790

4. ®enun, ©. O., Genun, ©. . Ananmu3 ganHbeix. Yacte 2. MacTpymenTtsl Data Mining : yueGHOe mocoOue.
- Becw cpok oxpanbl aBTOpcKoro npasa; AHanu3 naHHbeiX. Yacte 2. UHCTpyMenTsr Data Mining. - Mocksa:
MockoBckuii Topoackor menarorudeckuit yauBepcuteT, 2012. - 308 c. - Tekcr : amekrponnsiii // IPR
BOOKS [caiit]. - URL: http://www.iprbookshop.ru/26445.html

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

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

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

6.3 VHbIe NCTOYHMKMU:

1. Haumonansusiit OTkpeiTeiid YHUBepcuTeT « MHTYUWUT» - 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. MatepuaibHO-TEXHMYECKOe o0ecnevyeHue TUCIUILINHBL, IPOrpaMMHoOe o0ecneyeHue,
npogeccnoHabHbIe 0a3bl JaHHBIX U HHGOPMALIMOHHBbIE CIPABOYHbIE CHCTEMbI

I[JIH MMPOBCACHUA 3aHATHN 110 JUCHUITIINHE HGOGXO,Z[I/IMO CJICAyromee MarcpruaJIbHO-TCXHUYCCKOC
OGCCHC‘-IGHI/ICZ y‘-Ie6HI>Ie AyIuTOpruun Jid TIPOBCACHUA 3aHATUN JICKIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
IPYIIIOBbIX M HHIUBHUIYaJIbHBIX KOHCYJIBTALMM, TEKYyLIErO KOHTPOJIA M IIPOMEXKYTOYHOM arrecTalud,
IIOMCIICHHUSA OJIs1 CaMOCTOSITEIILHOU pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMEIICHHUS ISl CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATIM3UPOBAHHOM
MeOeNbl0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs yueOHo nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHus: A1 CaMOCTOSITEIbHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOW C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHreM JloCTyna B AIEKTPOHHYIO
HH(pOPMAITMOHHO-00pa30BaTEILHYIO CPENy YHUBEPCUTETA.

Jlnst mpoBeieHusl 3aHATHI JICKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIMOHHOTO 000PYI0BaHUS,
o0eCIeunBaroIIe TEeMATHIECKUE WILTIOCTPAUU (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTHBHASI TOCKA).

Jlunen3nonHoe U cBOOOJHO paclpoCTpaHsIeMOe MPOrpaMMHOE 0OecTiedeHHe:
LibreOftice

Microsoft Office [Ipodeccuonansusiii moc 2007

Microsoft Windows 10

Omneparmonnas cuctema "Anst O6pazoBanue"

[Tpodeccuonanpubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:
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1. Springer Journal — Ga3a maHHBIX >KypHajoB Kojulekuuu Springer Journal wu3n-Ba Springer Nature
(1997-2015 rr.). — URL: https://link.springer.com
2. [Ipesunentckas 6udnmmoreka umenu b.H. Ensrinna. — URL: https://www.prlib.ru
3. Poccuiickas rocynapcTBeHHas onbnmoreka: odunmanpabiid cait. — URL: https://www.rsl.ru
4. Poccuiickas HanmoHaNbHAst OnbmuoTeka: opuiranbhblii caiit. — URL: http://nlr.ru
5. TamOoBcKas obnmacTHas yHUBepcaabHas HayuHas ouonuoreka um. A.C. [lymkuHa: oduinanbHbIi CalT. —
URL: http://www.tambovlib.ru
6. VYHuBepcureTckas ~ OuOnMOTEeKa  OHJIAMH:  DJIEKTpOHHO-OMOmuoTeunas  cucrema. —  URL:
https://biblioclub.ru
7. ObC «YHuBepcurerckas oubiamoreka 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 mpemnomaBaTenss M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOJIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pA30BATEILHON CPEie YHUBEPCUTETA.



