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1. HEJIA U 3AJAYN OCBOEHUA JUCIUIIJIMHBI (MO YJIS)

1.1. Heasimu ocBOeHMS TUCHUILIMHBI (MOAYJ1s) «BoJiblIne JaHHBI®) SBIAIOTCS N3YUCHUE
MaTEeMaTHYECKUX METOJOB U MOJIEJIeH, HCIOJIb3yeMbIX B CUCTEMaxX 00OpabOTKH U aHaTu3a
OONBIINX JaHHBIX JUIS MOJAECPKKH MIPUHATHS PEILICHHUH, U pa3BUTHE MPO(PECCHOHATLHBIX HAaBBIKOB B
3TOM 00JIaCTH.
1.2. 3agauu ocBoeHUs TMCUMILTUHBI (MoayJif): «bojbuIne J1aHHbIe»
- copMHpOBaTh MpeACTaBICHUE O MpolIeMax aHaIn3a U 00pabOTKN JaHHBIX;
- cpopMHpOBaTh HABBIKM pPa3pabOTKH AJITOPUTMOB aHalu3a U OOpabOTKM JaHHBIX C
npuMeHeHneM mozeneit Data Mining.

2. MECTO JUCIIMIIJIMHBI (MOAYJIsA) B CTPYKTYPE OIIOII

2.1. YuebOnass aucuuiuinHa (Moaynab) «bojbliMe JaHHBIE» OTHOCUTCS K 00s3aTeNbHOM
4acTU M OCBaMBaeTCs B 8 ceMecTpe.

2.2. Jlns u3y4eHHsl JaHHOW y4yeOHOW TUCHHUILUIMHBI (MOAYJIs1) HEOOXOAUMBI CJIeAYIOLIHe
3HAHMS, YMEHHS, HABBIKH, GopMupyeMble NMPeIIICCTBYIOIMMMH yY4eOHBIMU IMCUMILIHHAMH
(Monyasimm):

— Nudopmartuka

3nanus: 0a30Bble MOHATHS WHGOPMATUKA W BBIYUCIUTEIBHOW TEXHHKH; TMOHITHE
MH(OPMALIMOHHONW CUCTEMbI M HMH(QOPMAIIMOHHOM TEXHOJOTHH; TEXHUYECKHE U MPOrpaMMHBIE
CpeIcTBa peanu3anuu HHHOPMAIMOHHBIX MPOIECCOB; OCHOBHBIE YCTPONCTBA, BXOJSIINE B COCTaB
OBM, ux HazHau€HUE U XapaKTEPUCTUKH; (GOPMBI IPEACTABICHUS U peodpazoBaHus HHGOpMaLIUN
B KOMIIBIOTEPE.

YMeHusi: NpUMEHATh BBIYUCIUTEIbHYIO TEXHHMKY JJIs pEUIeHHs MPaKTUYECKUX 3aj]ady;
pa3paboTaTh anrOpPUTM MTOCTABICHHOM 3a/1a4H.

HaBbiku: paboThl Ha epcOHaTIbLHOM KOMITBIOTEPE.

— OCHOBBI IPOTPAMMHUPOBAHUSA

3HAHMS: OCHOBHBIE CTPYKTYphl JAaHHBIX, MCIIOJIB3YEMBIE B SI3bIKaX IPOrPaMMHpPOBAHUS;
CTPYKTYpY NIPOTrpaMM; OCHOBHBIC IIPUHIIUAIIBI AJITOPUTMH3ALINH.

YMeHus: cOo34aBaTh CXEMy QJITOPUTMA JUIA 3a/add; IPOBOAUTH OTIAAKY M TECTUPOBAHUE
CO3JaHHOTO IIPOIPaMMHOI0O MPOIYKTa.

HaBpiku B 00:1aCTH aJIrOpUTMU3AIUH, pa3pabOTKU, OTIAJAKU U TECTHPOBAHUS MTPOrPAMMHBIX

MPOJYKTOB.

— MeTobl HCKYCCTBEHHOT'O MHTEIIEKTa

3HaHUS: HAMpaBICHUS WCCIEAOBaHWNA B OOJIACTH aHAM3a JaHHBIX W HCKYCCTBEHHOTO
MHTEJJIEKTa; OCHOBHBIE BUJIbI MAaTEMaTHUYECKUX METOJIOB pPElIeHUs TPO(EeCCHOHAIBHBIX 3a/1a4.

YMeHusi: BbIOMpaTh M NPUMEHITh  MAaTEMaTHYECKHME  METOABl IS PElICHUS
npodeccnoHaNbHBIX 33134, aHAIU3UPOBATh U MHTEPIPETUPOBATH MOJIYYSHHbBIE PE3YIbTaThl, CTPOUTH
MIPOTHO3BI.

HaBbiku MaTeMaTH4eCKOro MOJEIHMPOBAHUS;, CAMOCTOSITEIPHOTO IMOCTPOCHUSA M aHalu3a
CTaHJIAPTHBIX TEOPETUICCKUX MOJICTICH Ha OCHOBE OMHMCAHUS YCIOBHI MPOPECCHOHANBHBIX 3a/1a4.

2.3. Hocaexyomme yyeOHble JUCHUIIMHBI (MOAYJIM) U (MJIM) MPAKTUKH, JJI KOTOPBIX
HEOOX0IMMBbI 3HAHMS, YMEHHUsl, HABbIKH, (opMHUpyeMble NAHHOH Y4YeOHOW IMCHUIIUHON
(Mmonxysiem):

— Unmennexmyanvhole cucmemsl U mexHOI02UU;

- Ilpouzeoocmeennasn npakmuka,



- Buinycknas keanugukayuonnas paboma.
3. IIIAHUPYEMBIE PE3YJIBbTATbHBI OBYUEHUA 110 JUCHUIIJIMHE (MOAYJIO)

[Ipouiecc ocBOeHMSI AWCHMILTAHBI (MOAYJS) HAmpaBieH Ha (opMHpOBaHHE 3IIEMEHTOB
cnepyrouierd komnereHuu B cootBeTcTBUM ¢ @PI'OC BO u OIIOIT BO no naHHOMY HampaBJICHUIO
IMOJTOTOBKH / CIICIIUAIEHOCTH:

a) obwenpogheccuonanvroti(vix) (OIIK):

OIIK-8 CnocobeH TpPUMEHATH MaTeMAaTHYECKUe MOJENH, METOAbl U  CPEACTBa
MIPOCKTUPOBAHUS HH(DOPMAITMOHHBIX U aBTOMATU3UPOBAHHBIX CHCTEM.

Taouuna 1 — Jlekomno3uuus pe3yjabTaToB 00y4eHH sl

Kon [TnaHnupyemMbie pe3yabTaThl 00yUEHHS 110 AUCIUTUIMNHE (MOJYITIO)
1 AGHMEHOBARHC 3uats (1) YmMmets (2) Bnanets (3)
KOMTIETCHIINN
OIIK-8 Cnocoben | UOIIK-8.1.1  3nate: | UOIIK-8.2.1 VYwmets: | MOIIK-8.3.1
PUMEHSTh METOI0JIOTHIO U | IPUMEHSTh Ha | Bramers: HaBbIKaMu
MaTeMaTHYECKUe OCHOBHBIC METO/IbI MPaKTUKE MOJEIIUPOBAHUS u
MOJICNIA, METOIbl U | MATEMAaTHYECKOTO MaTeMaTHYECKHE MPOCKTUPOBAHUS
CpeacTBa MOJICTTUPOBAHUS, MOJICNIA, METOJbl U | MHQOPMAIMOHHBIX U
POCKTHPOBAHUS KJIACCU(PUKAIUIO U | CPEIACTBA aBTOMATHU3MPOBAHHBIX
UH(OPMAILIMOHHBIX U | YCIIOBHUS MPOCKTUPOBAHUS U | CUCTEM.
ABTOMATH3UPOBAHHBIX | TPUMCHCHUS aBTOMAaTH3AIHH
CUCTEM MoOJieNiell, OCHOBHBIE | CUCTEM Ha IPAKTHUKE.
METOJIBI U CPEJICTBA
MPOCKTUPOBAHUS
WHPOPMAITMOHHBIX |
ABTOMAaTU3UPOBAHHBIX
CHUCTEM,
WHCTPYMEHTAIIbHBIE
CpencTBa
MOJICTTUPOBAHUS U
POEKTUPOBAHUS
UH(POPMAIIMOHHBIX U
ABTOMATHU3HPOBAHHBIX
CUCTEM.

4. CTPYKTYPA Y COJAEPKAHME JUCIUATITUHBI (MOY.JIST)

O0BEéM TUCIUIUIMHBI (MOAYJSI) COCTABISECT 5 3a4€THBIX €IUHHI], B TOM 4HCiIe 36 4acos,
BbIJIEJICHHBIX Ha KOHTAKTHYIO pa0OoTy 00y4aronuxcs ¢ npernojanaTesieM (U3 HUX 18 4acoB — JieKkuuu,
18 wacoB — maboparopHbie paboThl), 1 144 yaca — Ha CAMOCTOSTENbHYIO PA0OTY 00yUYaIOIUXCSL.



Tab6anna 2 — CTpykTypa u coae

JKaHMe TUCHUNIMHBI (MOTYJISA)
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= KonrakTHas Camoct dopma TeKymero KOHTPOJIs
Pasznen, Tema 3 paborta a60Ta. YCIIEBACMOCTH,
JTUCLUTUIAHBI (MOIYIIS) 3 (B yacax) p (dbopma MpoOMEKYTOUHOM
© o3| P [KP| CP aTTecTaluu
Bbonbuive nannsie u JlaGopatopnas pabora 1,
3KOCHCTEMA OOIBIINX 210 4 0 18 YCTHBIH OTIpoc
JTAHHBIX VY CTHBIN ONPOC HA dK3aAMEHE
JlaGopatopunas pabora 2,
[Ipouecc uccnenoBanus .
2 0 2 0 18 YcTHbIi onpoc
JTAHHBIX v .
CTHBIH ONPOC Ha SK3aMeHe
MammnHoe o0y4ueHue u JlaGopatopHnas pabora 3,
MaTeMaTHYECKHE OCHOBBI 210 2 0 18 YCTHBIR OIpoc

paboTHI C TaHHBIMH

OnucarensHas

VY CTHBIN OIIPOC Ha DK3aMEHE

JlaGopatopHas pabora,

VYcrHbIi onpoc
Y CTHBIN OIIPOC Ha DK3aMEHE
8 JlaGopaTtopHast pabora,
YcTHBII onpoc
VY CTHBINM ONMpOC HA SK3aMEHE

CTaTUCTHKA

Teopus BepossTHOCTEN
npu pabore ¢ 6OIBIIUMHI 2 0 2 0 18
JaHHBIMU

JlaGopaTtopHast pabora,
YcTHBIN onpoc
Y CTHBIN ONPOC HA IK3AMEHE

[IpoBepka runore3 npu
aHaJln3e JaHHBIX

JlaGopatopHas pabora,

Busyanuzanus 6onbImx .
VYcTHbIi onpoc

JTAHHBIX .
Y CTHBIN OIIPOC Ha DK3aMEHE
JlaGopatopHas pabora,
NTOroBbIil IPOEKT 4 0 2 0 18 YcTHBII onpoc
Y CTHBIN OIIPOC HA DK3aMEHE
Hroro 18| 0 18 0 144 JK3aMeH
Tabmmpa 3 — Marpuna coOTHeceHMsl pa3/iesioB, TeM Yy4eOHOH JUCHMIUIMHBI (MOAYJist)
U popMuUpyeMbIX KOMIIETEHIIHI
Pazgen, Tema Kon-Bo OITK-8 OO011E€ KOJIMYECTBO
JVCLUUTUIAHBI (MOIYIIS) 4acoB KOMIIETEHIINH

Bonrsmne gangele ¥ 3KOCUCTEMA 4 + 1

OOJIBIINX JAHHBIX

[Ipouecc nccnenoBanus JaHHBIX 22 * 1

MarmmmaHoe o0yueHue u + 1

MaTeMaTU4eCKHUe OCHOBBI pabOThI € 22

JAHHBIMU

OnucarenbHas CTaTUCTUKA 22 * 1

Teopust BeposTHOCTEN Ipu paboTe ¢ 22 + 1

OOJBIIMMH JJAHHBIMU

[IpoBepka runores npu aHaau3e o) + 1

JTAHHBIX




Pasnmen, tema Koxa-Bo OITK-8 OO0111€e€e KOJIMYECTBO
JTUCITATITAHBI (MOTYJIs1) 4acoB KOMIIETEHIIAI
Busyanu3zarus 00JIbIINX TaHHBIX 24 + 1
NTOroBbIil IpOEKT 26 +
HToro 180 1

Kparkoe conepkanue Kaxa0i TeMbl JUCUUIIIMHBI (MOXYJIs1)

Tema 1. Boabniue 1anHbIe M DKOCHCTEMA 00JIbLIIUX TAHHBIX.

BGI[GHI/IG B aHAJIN3 6OJII>I_HI/IX JAHHBIX. OCHOBHBIG OIIpCACIICHUA, TCPMHUHEIL, 3aJda41 aHaJIU3a
OONBIIUX JAHHBIX. ODKOCHCTEMa AaHAIMTHKUA OOJBIIMX JaHHBIX. PacmpeneneHHbie ¢aiaoBbie
CUCTCMBI.

Tema 2. Ilpouecc ucciaeq0BaHus JAHHBIX

MGTO,Z[BI U METOOUKH HpOI.IGCC@. HUCCICAOBAHUA NAaHHBIX, praBJIeHI/Ie HpOGKTaMI/I B C(bepe

AHAIMTUKY JTaHHBIX.

Tema 3. MamnHHOe 00yueHHe M MaTeMaTH4YeCKHe OCHOBBI padoThI C JaHHBIMH
MammHHOoe 00ydeHue Ha 6onbmmx JaHHbIX. O030p HCTOUHMKOB HH(popMarmu ais Big Data.
Meroauku cOopa JaHHBIX.

Tema 4. OnucaTejabHas CTATHCTHKA
Mogenu naHHbIX. IToArOTOBKAa MCXOMHBIX AAHHBIX JJIS aHajIu3a: MepBUYHAs oOpabOTKa W
BHU3yaJIU3aIlisl UMEIOMUXCs MaHHbIX. OmnucaTenpHas CTaTUCTUKA WMEIOIIMXCS HAaOOPOB JaHHBIX U
HHCTPYMEHTEI IJISL 3TOrO0.

Tema 5. Teopusi BeposiTHOCTei pu padoTe ¢ 60JIbIIMMH TAHHBIMHA
CoOwitrie. CiyvaitHast BenuuuHa. lleHTpanpHas mpenenbHas Teopema. Pacmpenenenue
BeposTHOCTEH. 3akoH Oonbiux yucen. [Ipumenenue npu padore ¢ GOJIBIIUMHI TAHHBIMHU.

Tema 6. IIpoBepka runore3 npu aHaIu3e JAHHBIX

Craructuueckue tectsl. Jlucnepcuonssiii aHanu3. Kpurepuit Xu-kBagpar. TexHuueckue
JETAIIN.

Tema 7. Buzyaauszauusi 00J1b1IHX JAHHBIX
Coznmanue npambopnoB. IlocTtpoeHne HWHPOPMANMOHHBIX TaHENEH C HCIONIH30BAHHEM
COBPEMEHHBIX HHCTPYMEHTOB

Tema 8. Buzyanuszauusi 00J1b1IHX JAHHBIX.
AHa.HI/IS TCXHUYCCKOI'o 3aaHUs Ha HpOBGI[eHI/Ie HCCIICIOBAHUC. I/IHTepBLIOI/IpI/IpOBaHI/Ie
3aKa34MKa. BeIMOMHEHNE caMOCTOSITEIBHOTO pabodero nmpoekta. CocTaBlieHHe OTYETA 110 TPOCKTY

5. METOJUYECKUE YKA3AHUSI IO MPEINOIABAHUIO
1 OCBOEHUIO JUCLUILIMHBI (MO/LY.JI5T)

5.1. Yka3zanus 1Jis1 npenojasaresieil 10 OpraHu3aliy U MPOBeJIeHNI0 Y4eOHbIX 3aHATHI
1o JUCUMIJIMHE (MOIYJII0)
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VY4ueOHas AEATENbHOCTh CTYAEHTa B NPOIECCE M3YYECHHUs CTPOUTCS W3 KOHTAKTHBIX (GOopM
paboTHI C IpernoaBaTeeM (ayTMTOPHBIC 3aHATHS, DK3aMEH) U CAMOCTOSITETLHON paOOTHI.

JInisi yCTIenTHOro OCBOEHUS TUCIMILUIMHBI SBJSIETCS 00s13aTEIbHBIM MTOCEUICHNE BCEX 3aHATH,
BBITIOJTHEHUE CaMOCTOSATEIbHON PadOThI, KOTOpasi HA3HAYAIOTCS MPEIO/IaBaTEIEM.

Metoanyeckast TOJAEPKKa TUCIUITIIMHBI 00ECTIEYMBACTCS NCIIOIB30BAHUEM JHCTAHIIMOHHBIX
texHnonoruii. CTtyaeHTaM mpemaractcss WH(OOPMAIMOHHBIA pecypc, PacloIOKEHHBIN MO aapecy:
http://moodle.asu.edu.ru, Ha cepBepe aucraniuonHoro odyuenuss AI'Y um. B.H. Tatumena. Ha
cepBepe pa3MellleH METOIWYEeCKUH MaTepuai Mo JaHHOM AMCUMIUIMHE, B COAEpXaHHEe KOTOPOIro
BXOJIUT:

— TEOPETUYECKUN MaTepual;
— 3a/IaHUS U yKa3aHMsI [0 BHIMOJIHEHUIO JIAOOPATOPHBIX paboT.

AynuTopHBIE 3aHATHS MPOBOJSATCS HA OCHOBE TEOPETUYECKOT0 MaTepuala, OmyoJIMKOBaHHOTO
Ha 00pa30BaTENbHOM IOpTAJe, 3TO MO3BOJIAET CTYACHTAM H3yYUTh MPOIYIIEHHBIA MaTepHal WiIn
CaMOCTOSITENIHO pa300paThCs C TEMOI, He OCBOEHHOI Ha 3aHSTUU.

5.2. Yka3zanus 1J151 00y4al0IIMXCS 10 OCBOCHUIO TUCHUILIMHBI (MOAYJII0)
B pamkax qucnumiingel «bonbline qaHHbIe» IPEANoIaraeTcsl OpraHu3aus CIe1yoX BUI0B
CaMOCTOSITENTbHOM pabOThI CTYIEHTOB:
— paboTa ¢ yueOHO-MEeTOAMYECKIUM HH(OPMAIIMOHHBIM 00eCIIeueHUEM;
— OITOTOBKA K JTA0OPAaTOPHBIM paboTaM, MOATOTOBKA OTYETOB.
B kawectBe (GopM M METOJOB KOHTpOJII BHEAYAUTOPHOW CaMOCTOSATEIBHOM pabOTHI
MCIOJIb3YIOTCS: JIIEKTPOHHBIE OTYETHI IO BBHIIOJHEHUIO J1a0OpAaTOPHBIX paboOT; YCTHBIHN OIMpOC.

Taouuna 4 — Coaep:xxkanue caMOCTOATEIbHOM Pa00ThI 00y4al0IIUXCH

Bonpocel, BEIHOCUMBIE Kon-Bo
Ha CaMOCTOSITETIbHOE U3YUYCHHE 4acoB Popwma pabore!
Tema 1. bonpIie qaHHBIC U SKOCHCTEMA OONBIINX TAHHBIX. 18 OT4eT O BBINOJIHEHUH
DNEMEHTHI YKOCHUCTEMBI OOJIBIITNX JaHHBIX. JIP 1
YcTHBIT onpoc Ha
JK3aMEHe
Tema 2. Ilpouecc uccnenoBanus aanueix. Apache Hadoop u 18 OT4er 0 BBIIOJHEHUH
€ro 2J1eMEeHThl. MexXOoTpacieBoi CTaHAapTHBIN IIPOLeCC U1 JIP 2
uccienoanus 1aHHbIX (CRISP-DM).OnemenTsl pouecca YceTHBIT onpoc Ha
uccnenoBanus qaHHbix. Kak padoraer MapReduce. I[Tpumep JK3aMEHe
KoJia (TICEBIOKO/1A).
Tema 3. MamnaHoe 00y4eHHE U MAaTEMaTHIYECKUE OCHOBBI 18 OTyer 0 BBITOJTHEHUH
paboThI ¢ JaHHBIMH. THITBI 33]1a4 MAIIMHHOTO O0yYeHUS. JIP 3
[Ipumepsl anropuTMOB. VYcTHbINM onpoc Ha
SK3aMeHe
Tewma 4. Pabota ¢ 6onpmmmu Habopamu qanHbIX. MapReduce. | 18 OT4YeT O BHITIOJIHEHUH
Kaxk pa6oraer MapReduce. [Ipumep xoza (rceBmaokosa). JIP 4
YcTHBIN onpoc Ha
JK3aMEHe
Tema 5. Hadoop u Spark. Ilogroroska ganneix B Spark. 18 OT4eT O BBINOJIHEHUH
Pabora co Spark B unTepakTuBHOM pexxume. CoxpaHeHue JP 5
nansbix B Hive. [locTpoeHne HHTEpaKTUBHOTO OTYETA YcTHBIT onpoc Ha
namoopaa ¢ nomorsio iatdopmsl Qlik Sense. JK3aMEHe
Tema 6. bazbr nanabix NoSQL. Mcnonbs3oBanue Neo4;. 18 OT4er 0 BBIIOJHEHUH
Brimonaenue 3anpocoB Ha Cypher. Co3ganue y3ia JIP 6




Bomnpocel, BBIHOCHMBbIE Koi-Bo

Ha CaMOCTOSITEJIbHOE U3yUYEHUE 4acoB Popma paboret
noJb30Baress B 6a3e naHHbIX Neodj. Busyanuzanus YceTHBIT onpoc Ha
HalIeHHBIX 3aKOHOMEPHOCTEH, IMOCTpoeHuE rpados. JK3aMeHe
Tewma 7. HTENNEKTyaIbHBIA aHAIIN3 TEKCTA KAK UCTOYHUKA 18 OT4er 0 BBIIOJHEHUH
OOJBIINX JAHHBIX. AJITOPUTM BBIJIEICHUS OCHOBEI. JIP 7
Knaccudukanus ¢ ucnoab30BaHuEM HAMBHOTO 0a€COBCKOTO VYcTHbIl onpoc Ha
KJIacCU(UKATOpa U IepeBa MPUHATUS perieHui. TpeHrnpoBKa JK3aMEHe
Y OLICHKa Mojienel. Busyanuzanus BeISIBICHHBIX
3aKOHOMEPHOCTEH.
Tewma 8. Buzyanu3zanust 6onpmmx qanubix. [loctpoenue 18 OTYeT O BBIITOJIHEHNHT
rpauKOB U TUArpaMM C UCIIOJIb30BaHHEeM OubOIrnoTexu dc.js. JIP 8
Coznanne nHGOpMAIIMOHHON TTaHe u B Opay3epe. Pabora ¢ YcTHbI onpoc Ha
OMOIMOTEKON BU3yalTM3alluu JaHHBIX d3.js. JK3aMeEHE

5.3. Buabl u ¢opMbl NHUCbMEHHBIX PadoOT, MNPEIYCMOTPEHHbIX IPH OCBOCHUU
AUCHMILINHBI (MOYJIs1), BHINOJHsEMbIe 00y4al0IMMUCH CAMOCTOATEILHO

B npouecce 00yueHus: CTyEHTHI BBIOIHAIOT JIabopaTopHble paboThl. PesynbraTrom paboThl,
BBITIOJTHSIEMON OOYYarOIIUMHUCS, SBISIETCS AJICKTPOHHBIA OTYET IO BBHITOJHEHUIO Ja0OpaTOPHOM
paboThI.

DNEeKTPOHHBIN OTUeT MpeAcTaBisieT coboit daitn ¢popmara doc, docx mmm pdf, comepxarnmit
NPOTPAaMMHBIM KOJ, pe3yJabTaTbl BBIOJHEHHUS IPOrpaMMbl U TEKCTOBbIE MosicHeHUs. Daiin
nepeaaeTcsl Ha MPOBEPKY MPErojiaBaTellio MmyTeM 3arpy3ku Ha pecypc http://moodle.asu.edu.ru B
COOTBETCTBYIOILIUH 3aJaHUIO pa3/ell.

3aganus K 7a00OpaTOpHBIM  3aHATHSAM pPasMEIICHBI Ha 00pa3oBaTeNbHOM IOpTase
http://moodle.asu.edu.ru. Pekomennyercsi 3apaHee 03HAKOMHUTBCS C TEMOM, OCHOBHBIMU BOIIPOCAMU
U PEKOMEHIAIUSAMH.

B npouecce moaroToBkH K 1abopaTopHbIM paboTaM, HE0OOXOAMMO 0OpPaTUTH 0COO0E BHUMAHHE
Ha CaMOCTOSTENIbHOE H3y4YEeHHE PEKOMEHJIOBaHHOW jmTeparypsl. CamocTosTenbHas padoTa c
y4yeOHUKaMHu, Yy4eOHbIMH TOCOOMSIMM, HAy4yHOW, CHpPaBOYHOW JIUTEpaTypoil, Marepuaiamu
NepruoANYEeCKUX M3AaHuil u MHTepHeTa sBisiercs HambOonee >PQPEKTUBHBIM METOAOM MOTYYCHHS
JOTIOTHUTEIBHBIX 3HAHWN, TI03BOJIAET 3HAYUTEIBHO AKTHBHU3MPOBATH IPOLIECC OBIAJACHUS
nH(popManuei, cnoco0CcTByeT O6oJee TITyOOKOMY YCBOSHHIO H3yd4aeMOro MaTepuara.

6. OBPA3OBATEJIBHBIE U THO®POPMAILIMOHHBIE TEXHOJIOI'MHA

6.1. O0pa3oBaresibHbIE TEXHOJIOTUH
B pamkax peanu3zaiiy KOMIIETEHTHOCTHOTO MTOJIX0/1a B COOTBETCTBUHU € TpeboBanusimu ®I'OC
BO B yuebHOM mpolecce NpeayCMOTPEHbl aKTUBHBIE W HHTEPAKTUBHbIE (HOPMBI MPOBEICHUS
3aHATHA. OCHOBOW [ BBICTPAMBAHMS AyJUTOPHBIX 3aHATUH CIYKUT TEXHOJOTUS Pa3BUTHS
KPUTHYECKOTO MBIIUICHUS, KOTOpas, WHTETPUPYd DIEMEHThl MPOOJIEMHOro, MPOEKTHOTO,
JMCKYCCHOHHOT'O O0YYEHHs, TI03BOJIIET JOCTUTaTh MAKCUMAIBbHON 3((EKTUBHOCTH B JOCTHKCHUU
MIPOEKTUPYEMBIX KOMIIETECHIUH.
[enn TUCUMIUIMHBI TOCTUTAIOTCS ITYTEM COYETAHUSI KOHTAKTHON M CAaMOCTOSITETIbHON PabOoThI
CTYJIEHTOB: JabopaTopHbIX 3aHaTuil Ha [IK 1 opranuzanum caMoCTOsSTENHbHON pabOTHI CTY/ICHTOB.
JlaGopaTopHble pabOThI BHIOIHAIOTCS CTyieHTaMu ¢ npuMmenenuemM [1K 1 opueHTrpoBans! Ha
(dbopMHpOBaHUE IEATEIBHOCTHBIX KOMIIETEHTHOCTEH. OHU 3aKIII04al0TCs B BBHIIIOJHEHUH CKBO3HOTO
[UKJIa J1abopaTopHbIXx paboT. B mporecce BBIMOTHEHHS J1a0OpPaTOPHBIX padOT JAOCTUTAIOTCS
CJIeIYIOIIUE LENH:
— H3y4aeTcs SKOCUCTeMa paboThI ¢ OOIBIIMMH JaHHBIMU;



— (QopMHUPYIOTCS MPAKTUYECKUE HABBIKK PA0OTHI C OOJIBIIMMH MacCHBaMK HH(POPMAIIUHU TTPU
pelIeHIH KOHKPETHBIX MPAKTHYECKUX 3a7ad;
— (QopmupyeTcst HaBBIK BBHISBICHHS OIMIMOOYHBIX U HEIITATHBIX CUTYallMd U pearupoBaHUS

Ha HUX.
Ha nabGopaTopHbIX 3aHATHSX CTYACHT BHauyaje 3HAKOMUTCS C COJEp)KaHHEeM paboThl,
MOJIb3YSICh AIEKTPOHHBIMU METOANYECKUMU MaTepuaTaMH, pa3MelIeHHBIMU Ha

http://moodle.asu.edu.ru, 3aTemM BBIMOJHSAET 3aJaHUE M TOKA3bIBACT PE3YJbTaThl MPEMOAABATEINIO.
JlaGopaTtopHble paOOThI, BBIMIOJHSIOTCA CTYACHTOM CaMOCTOSATENBbHO, BO3HUKAIOUIME IPU UX
BBITIOJTHEHUHM TPOOJIEMBbl pa3pemialoTcsi B paMKax Y4eOHOTo BpEeMEHH U WHAMBUAYAJIbHBIX H
IPYIIOBBIX KOHCYJbTauui. /lng BbicTaBieHus OaioB 1o uroram BbimoigHeHus JIP, cTymeHThI
MPUKPETUISIOT (Daiiiibl C BHITOJIHEHHBIMH paboTaMH U OTYEThI Ha 00pa30BaTeNbHbIN MOpTal.

Jlisi caMOCTOSITEIbHOTO M3YUYEHHUSI TEOPETHUECKOr0 MaTeprala JUCIUIIMHBI PEKOMEHIyeTC s
WCIIONb30BaTh  MHTEPHET-PECYpChl, HMHGOPMAIIMOHHBIE 0a3bl, METOAMYECKHE pPa3pabOTKH,
CIELUANBbHYIO YUEOHYIO U HAYUHYIO JTUTEPATYpPy.

B pamkax opranuzanuy caMmoCTOSITENIbHOM pabOThI CTyIEHTaM PEKOMEHAYEeTCS:

— pabota C JeKIIMOHHBIM MaTePUAJIOM;

— JIONIOJTHUTENIbHASA MOJATOTOBKA K JIaOOpaTOpHBIM paboTaM MM BBINOJIHEHHE YacTH
nabopaTopHOil paboThI, KOTOPYIO OHU HE YCIIENH CAeNaTh B ayJUTOPUU;

— MOATOTOBKA K TEKYIIEH U MPOMEXKYTOUHOM aTTecTaluu (3K3aMeHy).

Tabmmna 5 — OOpa3oBaTelbHbIe TEXHOJOTHH, MCIOJb3yeMble NPH peaju3alud y4eOHbIX

3aHATHH

Paznen, tema
JTUCITUATITUHBI (MOTYJIs1)

dopma y4eOHOTro 3aHATUS

Jlekusa

[IpakTuueckoe
3aHsITUE, CEMUHAP

JlabopaTtopHnas pabota

Bbonsmue nanurie u
DKOCHUCTEMA OOJIBIINX
JaHHBIX

O030pHast JTEeKIHS C
npumeHennem BKC

He npenycmorpeno

JlemoHCTpanys
BBITTOJTHEHUS
nabopaTopHO# paboTHI,
oryeT B Moodle

[Ipouecc uccnenoBanus
JaHHBIX

Jleknusa-
IIPE3EHTALMS C
npumenenneM BKC

He npenycmorpeno

JlemoHCTpanus
BBITTOJTHEHUS
nabopaTopHO# paboTHI,
oryeT B Moodle

MarmmHHOe 00y4eHue u Jlexuus- He npenycmorpeno JlemoHCTpanus
MaTeMaTH4eCKue IIpE3eHTaLMsI C BBINOJIHEHUS
OCHOBBI pabOTHI C npumenenneM BKC nabopaTopHO# paboTHI,
TAHHBIMA orueT B Moodle
Jlexuus- He npenycmorpeno JlemoHCTpanys
OmnucarenbHas IPE3eHTaLMs C BBINOJIHEHUS
CTaTHCTHKA npumenenneM BKC nabopaTopHO# paboTHI,

orueT B Moodle

Teopus BepossTHOCTEN
pu paboTe ¢
OOJBIINMH JAHHBIMU

Jleknusa-
IIPE3EHTALMS C
npumenenneM BKC

He npenycmorpeno

JlemoHCTpanus
BBITTOJTHEHUS
nabopaTopHO# paboTHI,
oryeT B Moodle

[IpoBepka runoTe3 npu
AHaJIN3€C JaHHbBIX

Jleknusga-
IIPE3EHTALMS C
npumenenneM BKC

He npenycmorpeno

JlemoHCTpanus
BBITTOJTHEHUS
nabopaTopHO# paboTHI,
oryeT B Moodle

Busyanuzanus
OOJIBIINX JAHHBIX

Jlekuusi-nuanor ¢
npumeHenuem BKC

He npenycmorpeno

JlemoHCTpanus
BBINOJIHEHUS




nabopaTopHO paboTHI,
otueT B Moodle
JIekua-auanor ¢ He npenycmoTtpeno JeMoHcTpanus
npumenenneM BKC BBIITOJIHCHUS
nabopaTopHOH paboTHI,
otueT B Moodle

NTOroBbIil IpOEKT

6.2. UndopManiuoHHbIE TEXHOJIOTHH
[Ipu peanuzanmum y4eOHOM W  BHEy4eOHOW pabOTHI  UCIOJB3YIOTCA  CIICAYIOIIHE
MH(OPMAIIMOHHBIC TEXHOJIOTHH:

— o0Opa3zoBarenbHbIi mopTal http://moodle.asu.edu.ru (pa3menienre yaeOHO-METOTUIECKOTO
MaTepuaa, myOoIuKaIus 3aJaHui AJis IPe10CTaBIICHUS CTYI€HTaMU BBITIOJTHEHHBIX OTYETOB 110 BCEM
BUJaM paboOT, 03HAKOMJICHUE YUYAIIUXCsI C OLIEHKAaMH H T.J., pa3MelleHne 00bsIBICHUH, 00CYyKIeHNE
BOIIPOCOB B (opyMe U T.O.), KaK BJEMEHTa HHTEPAKTHUBHOTO B3aUMOJCHCTBUS YYaCTHHUKOB
00pa30BaTeNLHOTO Mporiecca (TEXHOIOTUN JUCTAHIIMOHHOTO 00yUeHus);

— cpena pa3paboTku Mojenel MarmmHHOTO 00ydeHwus https://colab.research.google.com

— BeO-cepBuc s XoctuHra I T-MpoekToB 1 X coBMEeCTHOM pa3paboTku https://github.com

— pecypcesl ObC u cetn Internet, kak HCTOYHUKOB WH(OPMAITUH.

6.3. IIporpammHoe oOecnieueHHue, COBpeMeHHbIe NMpodeccHOHAIbHbIE 0a3bl JTaHHBIX
U MHGOPMAIMOHHBbIE CTIPABOYHbIE CHCTEMbI
6.3.1. IlporpammHoe o0ecnieyeHune

HanmMeHoBaHMe IPOrPaMMHOIO
Ha3nayenue
o0ecrneyeHus
Adobe Reader [Tporpamma a1t IPOCMOTPA JIEKTPOHHBIX JOKYMEHTOB
LMS Moodle O6pazosatenbHbIil moptast PI'BOY BO «AT'Y»
Microsoft Office [TakeT 0(uCHBIX TPOrpamMm
OpenOffice [TakeT oprcHBIX TpOrpamMm
7-zip ApxuBarop
Microsoft Windows OmnepanmoHHas cucrema
Kaspersky Endpoint Security CpencTBo aHTUBUPYCHOM 3aIIUTHI
Google Chrome Bpayzep
Opera bpayzep
Anaconda Navigator I'paduueckuit untepdeiic s paboThl ¢
oubmmorexkamu Python

6.3.2. CoBpeMeHHble mnpodeccHOHANbHbIE 0a3bl [JaHHBIX M HHGOPMALMOHHBIE
CIIpaBOYHbIE CHCTEMBI

1. DOnekTpoHHas  OuOnWoTeka  «ACTpaXxaHCKUM  TOCYJApPCTBEHHBIH  YHHUBEPCUTET)
coOocTBeHHOW TeHepauun Ha miatdopme OBC «OnexkrponHbiii Yutanbblil 3am — bubamoTex».
https://biblio.asu.edu.ru.

2. DOnektpoHHO-Oubmmoreynas cucrema (OBC) OOO «llonmurexpecype» «KoHCynbTaHT
ctynenTtay. https://www.studentlibrary.ru.

3. DOnextponnslii katanor Hayunoit 6nbanorexu AI'Y Ha 6aze MARK SQL HITO «Mudopm-
cuctemy. https://library.asu.edu.ru.

7. ®OHJ] OHEHOYHBIX CPEACTB JIs1 IPOBEJEHUA TEKYHIEI'O KOHTPOJIA
N ITPOMEXYTOYHOU ATTECTAIIUH 11O JUCIIUIIJIMHE (MOZY JIIO)

7.1. IlacnopT ¢oHAA OLIEHOYHBIX CPEACTB
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IIpn npoBeneHUM TEKYLIEro KOHTPOJS W IMPOMEKYTOYHOM aTTECTAllMM 110 JUCLUILIMHE
(Mmonymio) «bospie maHHBIE» MPOBEPSIETCS CPOPMUPOBAHHOCTH Y OOYUAIOMIUXCS KOMIIETEHITUH,
yKa3aHHBIX B pa3jese 3 HacTOoALIeH MPorpaMMbl. DTaTHOCTh (POPMHUPOBAHUS TaHHBIX KOMIIETEHIUH
B IIpOIIECCe OCBOCHUS 00pa30BaTEILHON POTPAMMBI OTIPENIEISIETCS TIOCIIEI0BATEIbHBIM OCBOCHHEM
JUCIUIUTAH (MOJTyJIel) ¥ MMPOXOXKJICHUEM MPAKTHK, a B MPOIIECCE OCBOCHUS AUCIUILTUHBI (MOTYIIS )
— TIOCTIEIOBATEIILHBIM JTOCTHKEHHEM PE3YIIbTaTOB OCBOSHHUS COJIEPIKATEIBHO CBSI3aHHBIX MEXKITY COOOM

pasziennoB, TEM.

Tabanna 6 — CooTBeTcTBHE pa3aesioB, TeM TUCHUILIMHBI (MOYJs), Pe3y/1bTATOB 00y4eHHUs!
10 JUCUMUIJIMHE (MOAYJI0) M OLIEHOYHBIX CPEICTB

KonTponupyemsliii paznen, tema

Kon xonTponupyemoi

Haumenosanue

NTOroBbIil IpOEKT

JTUCITUTUIAHBI (MOJTYJIST) KOMTICTCHIINH OLIEHOYHOT'O CPE/ICTBA
OITK-8 Ortuer o nmabopaTopHOI
Bonpiive gannabpie 1 9KOCUCTEMA
pabore;
OOJIBIIINX JAHHBIX
Bormpocs! k 3x3aMmeny
OIIK-8 Otuer o naboparopHoit
[Iporuecc uccnenoBanus JaHHBIX pabore;
Bormpocsl k 3x3aMmeny
MarmmmaHoe o0yueHue u OIIK-8 Otyet mo nabopaTopHOit
MaTeMaTHYECKHE OCHOBBI pabOTHI C pabore;
JTaHHBIMU Bomnpocsr k ak3ameny
OIIK-8 Otyet mo nabopaTopHOit
OnucarenbHas CTaTUCTUKA pabore;
Bomnpock! k 3x3ameny
. OIIK-8 Otuer o naboparopHoit
Teopus BeposiTHOCTEH Tipu paboTe ¢ AGoTe
Te:
OONBIIMMH JTaHHBIMU P ’
Bormpocs! k 3x3aMmeny
OIIK-8 Otuer o naboparopHoit
[IpoBepka rumnores Mpu aHaIu3e
pabore;
TAHHBIX
Bormpocs! k 3x3aMeny
OIIK-8 Otuer o naboparopHoit
Busyanmzarus 00JbIINX TaHHBIX pabore;
Bomnpock! k 3x3ameny
OIIK-8 Otyet mo nabopaTopHOit

pabore;
Bomnpock! k 3x3ameny

7.2. Onucanue nokas3arejed 1 KpuTepueB OLlEHUBAHNS KOMIIEeTEHUMH, ONUCAHUE KA

OlICHUBAHUA

Ta6anna 7 — Iloka3aTe/ i ONCeHUBAHUSA Pe3yJIbTATOB 00y4eHHUsI B B 3HAHUI

Ikana
OLICHUBAaHUA

Kputepuun onennBanus

PUMEPBI

JEMOHCTPHUPYET TIy0OKOe

3HAHME TEOPETUYECKOrO0 Marepualia, YMEHHE
5 000CHOBAaHHO M3J1araTh CBOM MBICIIH 1O 00CYKJ1aéMbIM BOTIPOCaM, CIIOCOOHOCTH
«OTIIUYHO» IMMOJIHO, IMPABUJIBHO W ApryMmMCHTHUPOBAHHO OTBCYATh HA BOIIPOCHI, IMPUBOAUTH

4
«XOopouro»

ACMOHCTPUPYCT 3HAHUC TCOPCTUUYCCKOrO Marcpuala, €ro mnocjacaoBaTCIbHOC
H3JI0KCHUC, CITOCOOHOCTD IMPUBOJUTE ITPUMCEPBI, JOIMTYCKACT CAUMHUYHBIC OI_HI/I6KI/I,
HCITPABJISICMBIC TTOCJIC 3aMCHYaHUA MPCIIOAaBaTCIIsA
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Hlkana
Kpurepuu onieHnBanus
OLICHUBAHHUS
3 JEMOHCTPHUPYET HEMOIHOE, (parMEeHTapHOE 3HAHUE TEOPETUUECKOro MaTepuala,
«y10BICTBODH Tpebyrolee HaBOJAIIMX BOMPOCOB MPENOAABATEINS, JOMYCKAET CYIIECTBEHHBIC
TeIBHOY OIMOKM B €ro MW3JIOKEHUH, 3aTpyAHsSETCs B MPHUBEICHUM IPHUMEPOB U
(opMynHpOBKE BHIBOJIOB
2 JEMOHCTPHUPYET CYLIECTBEHHBIE IPOOENBI B 3HAHUM TEOPETUYECKOI0 MaTepuala,
«HEYJIOBIIETBO | HE CIIOCOOEH €ro M3JI0KUTh U OTBETUTH Ha HABOSIIME BOIIPOCHI MTPETIO1aBaTels,
PUTEIBHO» | HE MOXKET IPUBECTH NPUMEPHI

Taouuna 8 — [lokazaresm oneHMBaHUS Pe3yJIbTAaTOB 00y4YeHNsI B BUJle YMEHHUI U BJIaJIeHUH

IIxana
Kpurepun onieHnBanus
OlICHUBaHUS
5 JEMOHCTPHUPYET CIIOCOOHOCTh MPHUMEHSATH 3HAHHE TEOPETHMUECKOTO MaTepuaia
OOy | TPH BBINOTHCHAH 3aJIaHH, TTOCJICIOBATEIHLHO U TTPABUIILHO BBITIOTHSIET 3aaHUS,
ymeeT 000CHOBAHHO U3JIaraTh CBOM MBICIIU U JIeNIaTh HEOOXOAMMBIE BBIBOJIBI
JEMOHCTPHUPYET CIIOCOOHOCTh MPHUMEHSATH 3HAHHE TEOPETHUYECKOTO MaTepuaia
4 MIPH BBITMIOJTHEHUH 33JJaHUH, TIOCTIE0BATEILHO U TIPABHJIBHO BHITIOJIHSET 3a/1aHMUSI,
«XOpOIION ymMeeT 000CHOBAaHHO H3JIaraTh CBOM MBICIIH M JIeJIaTh HEOOXOJIUMBIC BBIBOJIBI,
JOMYCKaeT  CIWHUYHBIE OMMOKH, WCHpaBlsieMble TIOCIE  3aMeudaHus
TIPENO/1aBaTelIs
3 JNEMOHCTPHUPYET OTEIbHbIC, HECHCTEMAaTH3UPOBAHHBIC HABBIKU, HWCIIBITHIBACT
«YIOBIIETBOPH | 3aTPYIHEHUS M JOMYCKAeT OMIMOKU TPH BBHIMOTHCHUH 3aJaHHI, BBITOJHSICT
TENLHOY 3aJIaHKE TI0 MOJICKAa3Ke MPEToIaBaTes, 3aTPyAHACTCS B (HOPMYIUPOBKE BEIBOOB
2 He croco0eH MPABHUIILHO BBITTOJIHUTE 33JaHUS
«HEYIOBJICTBO
PHUTEIBHOY

7.3. KoHTposibHBIe 3aJaHUsi W HHbIe MaTepHajbl, HeO0XOAHMBbIEC /I OLEHKH
pe3yJbTaToB 00yYeHH s 10 JUCHUILINHE (MOLYJII0)

Bonpocsl Kk 3k3ameHy

1. Yto Ttakoe Gonbmue nanHbie. [IpuBenuTe mpuMepsl.
2. DIIeMEHTBI DKOCUCTEMBI OOJIBIINX JaHHBIX.
3. Kareropuu crieniuajancToB M0 aHAJUTHKE.

4. MexotpacieBoit

CTaHIAPTHBIK Tporiecc st wccnenoBanus naHHbiXx  (CRISP-

DM).DneMeHTHI mpoliecca UCCaeA0BaHMS JaHHBIX.
5. Uto Takoe MammHHOe oOy4yenue. Tumbl 3amad mamumHHOTO oOyuyeHus. IIpumepsr

aJITOPUTMOB.

6. [IpoGyemsl pu paboTe ¢ OONBIIMMU JAHHBIMU M CITIOCOOBI UX PEIICHHUS.

7. Kaxk paboraer MapReduce. [Ipumep koaa (mceBaokomaa).

8. Apache Hadoop u ero snemeHThbI.

9. Apache Spark u ero snemeHTsI.

10. bazwr nanubix NoSQL. Tumbr 6a3 ganasix NoSQL.

11. IMpuanuner BASE ns 6a3 naaasix NoSQL. I'padoBbie 6a3b1 1aHHBIX.

12. MeToabl HHTEIUIEKTYaThHOTO aHATH3a TEKCTa KaK UICTOYHHUKA OOBIINX TAHHBIX.
13. Busyanuzarus O0JbIINX TaHHBIX.

TeMaTuka U KpaTKoe coJepkaHue JJadoOpaTOPHBIX padoT
[MonHast Bepcust 1abopaTopHBIX padoOT mpeacTaBieHa Ha iatdpopme Moodle.

JlaGoparopunas pabora 1

bosbmne nanneie 1 UuTepHeT Bemen.
Pa6ota ¢ mmardopmoii IBM Cloud. [TocTpoenre aHaTuTHYECKHUX TTOTOKOB.
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JlabopaTopnasi paGora 2
PaGoTa ¢ Gonpmmmu HabopamMu TaHHBIX.
3amava: NMPOTHO3MPOBAHUE BPEIOHOCHBIX BeO-aapecoB. lcmonb3oBaHHE pa3peKEHHOTO
IpEeJCTaBICHU JaHHBIX. VICIOIb30BaHME CXKATBHIX JAaHHBIX BMECTO HeoOpaboTaHHbIX. [IpuMeHeHue
OHJIATHOBOI'O QJITOPUTMa ISl POTrHO3KMpoBaHus. IlocTpoeHne pekoMeHaaTenbHOM CUCTEMBI BHYTpU
0a3el JaHHBIX.
Meton k-Ommxaiimmx coceneil. MeToa JOKaJbHO-4yBCTBUTEIBHOTO — XCIIMPOBAHMSL.
MeTtpuku pacCTOAHUS.
JlabopaTopnasi padora 3
Hcnons3osanne Hadoop nmst ananuTuky OONBLIMX TaHHBIX.
Hacrpoiika Vagrant. Pabota ¢ mogxonom Map Reduce.
JlaGoparopHas pabora 4
Ucnons3oanue Hadoop u Spark.
3amava: oleHKa pyucKa IpH KpeauToBanuu. Pabora B cpejie vagrant Ha BUPTYaIbHOMN MallliHE.
Bzaumoneiicteue ¢ HDFS. 3arpyska u coxpanenue nanusix B Hadoop. [Toaroroska nanusix B Spark.
Pabota co Spark B uHTepakTHBHOM pekume. CoxpaHeHue qaHHBIX B Hive.

JlaGoparopHnas pabora S

MarmmnHoe o0yuenue Ha Spark

Hacrtpoiika BHpTyanbHOW MalIMHBL. PacnpocTpaHeHHe TNEpPEMEHHBIX II0 BCEM y3jaM
knactepa. lllupokoBemaTenbHble TIepeMeHHbIe. AKKYMYISTOpHBIE nepeMeHHble. [IpemoOpaboTka
naHHBIX B cpene Spark. Pabota ¢ mponymenubsiMu fanabiMu. RDD. Pa6ota ¢ o0bexTamu DataFrame.

JlabopaTopnasi paGora 6

[TocTpoenne MOMCKOBOM CHCTEMBI TMarHOCTUKH Oosie3Hel Ha Oa3e Elasticsearch.

COop maHHBIX W WHACKCUpOBaHUE Oose3Hell. JlmarHoctuka OOJIE3HEH MO CHUMIITOMAaM.
O6paboTka OmMOOK U OTIEYATOK C TOMOIIBIO METPUKH paccTostHUs Jlamepay-JleBeHmreitna. 3agaqa
npodmIMpoBaHus OOJE3HM uepe3 arperupoBaHHE 3HAUYMMBIX TepMHUHOB. OToOpaxkeHHe
nHpopMaIuu.

[TocTpoeHre pPEeKOMEHIATENBHON CHCTEMBI JUISI CBS3aHHBIX JAHHBIX C HCIOJIb30BAaHUEM
rpadoBoii 0a3pl AaHHBIX. 3ajada: IMOCTPOSCHHWE PEKOMEHIAIWA pEelenToB OJt0a Ha OCHOBE
NpeanoYTeHuH moap30Baresei 1 Habopa uHrpeanenToB. Mcnons3oBanue unnekca Elasticsearch s
YUCTKH JAaHHBIX W IS 3aNOJIHEHHS rpadoBoit 6asel naHHbIX. Mcnons3oBanrne Neo4j. Beimonaenue
3anpocoB Ha Cypher. Co3manme y3na monb3oBarenss B 0a3e naHHBIX Neo4dj. Busyanuzanus
HalJICHHBIX 3aKOHOMEPHOCTEH, TOCTpoeHne TpadoB.

Knaccudukanus ¢ ucnoiab30BaHHEM HAaWBHOTO OaiiecOoBCKOro kiaccudukaTopa u JepeBa
NpUHATUA  pelieHuid. TpeHupoBKa U OleHKa Mojeneil. Bwusyanuzanuss  BbISIBICHHBIX
3aKOHOMEPHOCTEM.

JlaGoparopunas pabora 7

Coznanue nHPOPMAIMOHHON MaHeu (Jamoopaa).

Ucnonb3oBanue Crossfilter must prtbTpanuu Habopa naHHbIX ¢ mpuMeHeHneM MapReduce.
[Toctpoenne rpadukoB H JauarpaMM C Hcroiib3oBaHueM Oubimorekn dc.js. Coznmanue
nH(popMannoHHOM maHenmu B Opay3epe. PaboTa ¢ 6unbmnoTekoit Bu3yanu3amnuu JaHHbIX d3.s.

JlabopaTopnas paGora 8

BrinonHeHe UTOrOBOTO MPOEKTA M0 peaabHbIM JaHHBIM OT 3aKa34yuka. AHaJIU3

TeXHH4YecKoro 3ananus. CocTaBieHHe OTUETA.

Tab6anna 9 — IlpuMepsl OLICHOYHBIX CPEACTB € KJIYAMH IPABUJIBHBIX 0TBETOB

. Bpewms
No Tun [IpaBunbHBII p
DopMyTUpOBKA 3a1aHUS BBITIOJTHEHUS
/m | 3aaHus OTBET
(B MuHYyTax)

OIIK-8 CriocobeH mpuMEeHSATh MaTeMaTHUYecKHe MOJEIH, METOJbl U CPEJCTBA MPOCKTUPOBAHUS
MH(POPMALMOHHBIX M aBTOMAaTU3UPOBAHHBIX CUCTEM.
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Tun
3a7aHusd

DopMynMpOBKa 3aJaHUs

[IpaBunbHBIIT
OTBET

Bpewms
BBITIOJTHEHUS
(B MuHYyTaXx)

3aganue
3aKPBITOTO
THIIA

JIOKyMeHT-
opueHtupoBanHoi CVYDB/]
SIBIISTFOTCSL:

1. Oracle Database

2. MS SQL Server

3. Mongo DB

4. SQLite

3

3

I'padosoit CYB/] sBnsercs
1. MS SQL Server

2. Mongo DB

3. Neo4j

4. SQLite

Kaxoe 3HAYEHUE
MIPOMYUIEHO B BBIPAXXCHUU
«Marpuua C
Pa3peKEHHOCTHIO OOJIBIIIE
. SIBJISIETCSL PA3PEIKCHHOU
MaTpHUIIEH»

1. 0,4

2. 0,5

3. 0,6

4. 0,9

Kaxkoi
BH3YaJIU3aIliN
SIBIIIETCS 00JIaYHBIM?

1. SAP Analytics Cloud,
2. Google Data Studio,
3. Yandex Datalens,

4. Tableau

UHCTPYMEHT
HE

Kakoe CBOMCTBO HE

00s13aTENIbHO IS OOJIBIINX

AHHBIX?

1. IleHHOCTH JAHHBIX

2. CTpyKTYpUpPOBaHHOCTh
JTAHHBIX

3. O6bem

4. CKopOoCTb HAKOIICHUS

3amanue
OTKPBITOTO
THIIA

Kaxkas Marpuiia
Ha3bIBAETCS pPa3peKEHHON?

Pazpexennas marpuiia - 3TO
MaTpula, B KOTOPOH
OOJIBIIMHCTBO 3JIEMEHTOB PABHO
Hymo. Hamportus, Ttabmuna, B

KOTOPOMH OOJIBIITMHCTBO
3JICMCHTOB OTJIMYHBI OT HYJIA,
Ha3eIBaeTCI  INIOTHOH.  MHEI
onpenensieM pa3pexKEHHOCTh

MaTpHUIBl KaK YHCIIO HYJIEBBIX
3JICMEHTOB, JICJICHHOE Ha o0IIee
KOJIMYECTBO DJIEMEHTOB.
Martpuiia ¢ pa3peskeHHOCTBIO
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/11

Tun
3a7aHusd

DopMynMpOBKa 3aJaHUs

[IpaBunbHBIIT
OTBET

Bpewms
BBITIOJTHEHUS
(B MuHYyTaXx)

0oJIbIIIE 0,5 SIBJISICTCS
pa3peKEHHON MaTPUIICH.

Haiite OIIpelIeIICHUE
YCHUKOBOM Juarpamme.

YcukoBas quarpamMma - rpaduk,
HCTIOJIb3YIOLIUNUCS B
oInMcaTeIbHOM CTaTUCTHKE,
KOMITAKTHO 300 paKaArOIIHI
OJIHOMEpPHOE  pachpejiesieHue
BEPOATHOCTEIA.

Yro MOXKET OBITH
OTOOPaXXEHO Ha YCHKOBOM
auarpamme?

Takoii BUA  JauarpaMMbl B
yno0HOl (opMe TIOKa3bIBaeT
MeAuaHy (WiId, €clid HYXKHO,
CpenHee), HIKHUH W BEpXHUH
KBapTWIH, MHUHUMAIBHOE W
MaKCHMaJIbHOE 3HaYeHHE
BBIOOPKH U BHIOPOCHI.

Haiite omnpeaeeHue
IIy3bIPbKOBOM AMarpaMMe.

[1y3bIpbKOBas nMarpamMmma — 3TO
Pa3HOBUIHOCTH TOYEYHOMN
UarpaMMbl, B KOTOPOW TOYKH
JTAHHBIX 3aMEHEHBI ITy3bIPbKAMH,
MIPpUYEM HX pa3Mep CIYXKHUT
JOTIOJTHUTEIBHBIM HU3MEpPEHUEM
JaHHbIX. Ha  my3bIpbKOBOM
qyarpaMMe, Kak 1 Ha TOYE€YHOM,
HET OCH KaTreropui — H©
TOPU30HTAJIbHAS, u
BEPTUKAJIbHASL OCH  SBIISIFOTCS
oCsIMU 3Ha4YeHui. B nononHeHue
K 3HAaYCHHUSIM X U 3HAUCHUAM Y,
HAaHOCMMBIM  Ha  TOYEUYHYIO
quarpaMMy, Ha IIy3bIPBKOBOMU
quarpaMMe TOKa3aHbl —TakKxKe
3HaueHus Z (pa3mep).

10.

B yeM OTJINYHE
MY3bIPHKOBOM JTHArpaMMBbI
OT TOUEUYHOM.

Bl  MoxeTe  HCIOJB30BaTh
MY3bIPEKOBYIO JIarpaMmy
BMECTO TOUCUHOM, €CIIM JaHHBIS
COCTOSIT U3 TPEX PAMIOB, KAXKIbII
U3 KOTOPBIX COAEPXKHUT HabOp
3HaYeHuil. Pa3Mepsl my3bIpbKOB

ONpeNEeIOTCA 3HAYCHUSIMU
TPETHETO psaaa JAHHBIX.
[1y3b1pbKOBBIE JUarpaMMbl
4acTO  HCHONB3YIOTCS  JUIS
mpencTaBicHus  (UHAHCOBBIX
naHHbIX. [ly3bIpbKM  pa3HbBIX
pazMepoB MO3BOJISIIOT
BU3YaJIbHO BBIJIETIUTD

KOHKPCTHBIC 3HAUCHU .

[MIK-4 CriocoOeH MpOBOIUTH aHaIu3 TPEOOBAHHWM K MPOrPaMMHOMY OOECIIE€UEHHUIO, BBITOIHATH
b
paboThI 1O MPOSKTUPOBAHUIO TPOTPAMMHOTO 00ECTICUEHUSI.
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Tun
3a7aHusd

DopMynMpOBKa 3aJaHUs

[IpaBunbHBIIT
OTBET

Bpewms
BBITIOJTHEHUS
(B MuHYyTaXx)

3aganue
3aKPBITOTO
THIIA

Kakoit wmoxyns Hadoop
peAcTaBisieT co00i Habop
UHPPACTPYKTYPHBIX
MPOTpaMMHBIX OHOIHOTEK
" YTHUIINT, KOTOpbIE
UCTIOJB3YIOTCS B JPYTUX
pELICHHUSIX U POACTBEHHBIX
MPOEKTaX, B YaCTHOCTH,
ISt yIpaBJICHUS
pacrpeieieHHbIMU
dalimamu W co3maHUSA
Heo0X0oInMO
UHPPACTPYKTYPHI

1. Hadoop Common

2. HDFS

3. YARN

4. Hadoop MapReduce

3

B Python-6ub6nuoreke
Scipy s co3nmanus
Pa3peKEeHHBIX MATpHI] C
CKaThIM XpaHEHUEM
CTPOKOH HCIOJIb3YETCS
byHKIUS

1. csr matrix

2. coo_matrix

3. tocsr

4. tocsc

B Python-6ubnuoreke
Scipy st koHBepTanuu
pa3peKEHHON MaTpHIbl B
IJIOTHYIO CXKATOW CTPOKOM
UCIOJIb3YETCS] METOJ

1. todense

2. toarray

3. tocsr

4. tocsc

IIpeumyiiecrBamu
CKaToro XpaHeHus
CTPOKOU SABJISIFOTCS:

1. sddexTuBHBIC
oreparu c
MaTpULIAMUA TaKOTO K€
dopmara (CSR + CSR,
CSR * CSRu T.1.);

2. atpdexTuBHOE
U3BJIEYCHHE CTPOK;

3. ObICTpOoE€ U3BIICUCHHE
CTOJIOIIOB;

1,2
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Ne Tun [IpaBunbHBIIT Bpews
S I — DopMynupOBKa 3a1aHUS oTBET BBITIOJTHEHUS
(B MuHYyTaXx)
4. ObicTpoe
npeoOpazoBaHue B
dbopMaTsl CIIUCOK
cnuckoB  (LIL) wu
CJIOBAapb KIIFOYEH
(DOK).

5. B Python-6u6nuoteke | 2 3
Scipy TUTS CO3IaHus
pPa3peKEHHBIX MATPHI] C
CXKaThIM XpaHEHHUEM
CTOJIOIIOM  HCIIOJIB3YETCS
byHKIHS
1. csr_matrix
2. csc_matrix
3. coo_ matrix
4. todense

6. 3amganue [Tepeunciiure  ocHOoBHBIE | Volume — 00BbEM TaHHBIX. 5

OTKPBITOTO | CBOMCTBA oonpmmx | Velocity — CKOPOCTb
THIIA TAaHHBIX HakKOIUIGHUS U 00paboTKu
MacCUBOB JAHHBIX.
Variety — pa3HooOpasue THIIOB
JTAHHBIX.
Veracity — D0CTOBEpPHOCTh Kak
caMoro HaOopa JaHHBIX, TaK U
pe3yNbTaTOB  €ro  aHalu3a;
Variability — W3MeHYHUBOCTb.
Value — 1[eHHOCTHP WU
3HAYUMOCTb.

7. UYrto takoe Hadoop? Hadoop — 5910 cBOOOAHO 5

pacnpocTpaHsAeMblii Habop
YTHIIHT, OnobIIMoTEK u
bpeiiMBOpK ISl pa3pabOTKH U
BBITIOJTHEHUST  paclpeeiEHHbIX
nporpamMM, paboTaroIUX  Ha
KJIacTepax U3 COTeH M ThICAY
y3JI0B. DTa OCHOBOIOJAraromas
TEXHOJIOTHUS XpaHEHUs u
00paboTKK OONBIIUX JJTaHHBIX
(Big Data) siBisieTcsi MpOEKTOM
BEpXHEro ypoBHs Gonaa Apache
Software Foundation.

8. Onummre Kpatko | M3HavanbHO MpOeKT pa3paboTaH 5
KOHIENTYalIbHYIO Ha Java B pamKax
apxurektypy Hadoop. BBIYMCIIUTEIIBHON  NapagurMbl

MapReduce, koraa npunoxeHue
paznensiercs Ha 0oJIBIIIOE
KOJIMYECTBO OJIMHAKOBBIX
3JIEMEHTAPHBIX 3aJaHuH,
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. Bpewms
Ne Tun [IpaBunbHBIIT p
DopMynHpOBKa 3aJaHUS BBITIOJTHEHUS
/11 3aMaHus OTBET
(B MuHYyTaXx)

KOTOpbI€  BBIMIOJIHSIOTCS ~ Ha
pacnpeesieHHbIX KOMIIBIOTEPax
(y3nmax) knacrtepa U CBOASTCS B
€IMHBIN PE3yJIbTaT.

9. Haiite onpeneneHue | NoSQL — o0o3HaYCHUE 5
TepmuHy NoSQL MIMPOKOT0 KJIacca pa3HOPOIHBIX
CHCTEM yIpaBieHUs Oa3zamu
nauubix (CYB/I), mosBUBIIMXCS
B KoHI1e 2000-x — nayvaine 2010-
X TOJOB U  CYIIECTBEHHO
OTJIMYAIOLIUXCS oT
TPaJAULIUOHHBIX  PENSIIIMOHHBIX
CVYB]/] ¢ moctynoM K JaHHBIM
CpeACTBaMu SI3BIKA SQL.
IIpumensercs Kk cucremam, B
KOTOpBIX JIelaeTcsi IOMbITKA
peLnTh poOIeMbI
MacITabupyeMoCTH u
JOCTYIHOCTH 3a CYET IOJHOTO
WIM YacTUYHOTO OTKa3a OT
TpeOOBaHUH aTOMapHOCTH U
COTJIACOBAaHHOCTHU JAHHBIX.

10. Haiite omnpenenenue | bonbme JTAHHBIC — 5
TEPMUHY «Oonpime | 0003HaYEHNE
JaHHBIEY. CTPYKTYpPUPOBAHHBIX u
HECTPYKTYPUPOBAHHBIX JTaHHBIX
OTPOMHBIX 00BEMOB u

3HAYUTEIBHOTO MHOTr000pasus,
¢ dekTHBHO 00pabdaThIBAE€MbIX
TOPU30HTAIIEHO
MacmTabupyemMbpIMU
MPOrpPaMMHBIMH
WHCTPYMEHTAMH,
nogBuBIInMUCA B KoHIe 2000-x
TOJOB ¥  QJIbTEPHATHBHBIX
TPaaAULIMOHHBIM cUCTeMaM
yrpapieHus: 0a3aMu JaHHBIX U
pemeHusiM  kiacca  Business
Intelligence.

[ToyHBII KOMILJIEKT OLIEHOYHBIX MAaTepUajoB MO TUCHUILIUHE (MOAYI0) ((hOHI OIEHOYHBIX
CPEIICTB) XPAaHMUTCS B JJICKTPOHHOM BHJE Ha Kadempe, yTBEp)KIAMOIIeH padouyi0 IporpamMmy
IUCUUIUIMHBL (MOAYNA), U B LIeHTpe MOHUTOpUHTA U ayTUTa KauyecTBa O0yUCHHS.

7.4. MeToau4ecKue MaTepUAJIbI, ONPeAe/sIoNIe MPole1yPbl OlleHUBAHNUS Pe3yJIbTATOB
00y4eHMsI M0 JUCIHHUIJINHE (MOLYJII0)
HtoroBasi oIeHKa IO TMPOMEKYTOYHOW AaTTEeCTAlMU BBICTABISICTCS B COOTBETCTBHH C
[Tonoxxennem AI'Y o 6amnpHO-periTunroBoit cucteme (BAPC). UtoroBas oreHka CKiIaapBacTCs U3
0a/IoB, TMOMYYCHHBIX CTYICHTOB 3a TEKYIIYI0 YyCIIEBAEMOCTh B TEUEHHE CEeMecTpa W OaJlioB,
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MOJIYUYCHHBIX CTYICHTOM Ha 3K3aMCHC. I[.H}I MOJIYYCHU A MOJIOKUTEIbHOU OICHKHU CTYACHTY
HEe00X0oauMOo HabpaTh MUHUMAIIbHO 60 OaioB.
8 ceMecTp: B TE€UEHHE CeMecTpa CTYICHT MOXET HaOparh MakcuMmaibHO 50 OamioB 3a

BBITIOJIHEHUE AyJUTOPHOM W caMoCTOsTEeNbHOM paboThl. Ha sk3ameHe cTyaeHT Moxer HaOpartb
MakcuMaiabHO 50 OanoB.

OueHnuBaeMblii 3JIeMeHT BaJsl

JlaboparopHas padota 1 6
JlaGopartopHast paboTa 2 6
Jlaboparopnas pabora 3 6
JlaGoparopHast pabota 4 6
Jlaboparopnas pabora 5 6
JlaGoparopHast pabota 6 6
Jlaboparopuast pabora 7 6
JlaGopartopHast paboTa 8 6

HUTOro 50

DK3aMeH MpOXOIUT B (opMe YCTHOTO coOeceqoBaHMsI CO CTYACHTOM IO Owieram,
COCTaBJICHHBIM U3 BompocoB (1. 7.3). Oaun Ouner BkIO4aeT B ceds 2 Bompoca. Beibop Omiera
OCYIIECTBISICTCA B CilydaiiHOM nopsiike. Ha monroToBky cryneHTy orBoautcs He Mmenee 40 muH. Bo
BpeMs MPOBEACHUS IK3aMeHa CTYJEHTY 3alpeIICHO MOJIb30BAaThCSI COTOBBIM TEJIe()OHOM M WHBIMU
CPEIICTBAMHU CBSI3M, TEPCOHATBHBIM KOMITBIOTEPOM, CeThi0 VIHTEpHET, 3aroTOBICHHBIMHU 3apaHee
OTBETaMH U T.II

JUid cTUMYNIMpOBaHUS Pa3BUTHSA TBOPYECKOIO M HAYYHO-HCCIIEIOBATENbCKOIO MOTEHIMAIa
CTYJEHTOB IPU MPOMEKYTOUYHOM OLICHUBAHUU MPETyCMOTPEHA CUCTEMA JIOTIOTHUTENbHBIX 0aslioB, a
MMEHHO HauucieHue 10 10 moompHuTenbHbIX 0ajuloB 3a y4yacThe B KOH(EpEHIMIX, CeMUHapax,
BBICTaBKax M T.I. B OOJacTH aHaiM3a JaHHBIX, HOPOrPaMMHUPOBAHUU C MPEICTaBICHUEM
WHIUBUIYAIBHBIX IPOCKTOB B 00JIACTH aHATUTHKH JTAHHBIX.

Hauncnenue 0anioB 3aBUCUT OT cTaTyca MEPOIPHUITHS U CTaTyca ydyacTHSl B HEM CTYJACHTA.
Hauucnenue O6ayuioB MNPOUCXOAWT MPH NPEAOCTABICHUHM AMIIOMA, CEepTH(HKATa, TPaMOTHI,
MaTepuaaoB KOH(pepeHInH, OonyOIMKOBaHHON CTaTbU, TE3UCOB U T.II.

IIpenogaBaTens, peanu3yoOMUd JUCIUILIMHY, B 3aBUCUMOCTH OT YPOBHS IOATOTOBIEHHOCTU
o0y4aroluxcsi MOKET HCIOJB30BaTh UHBIE (DOPMBI, METOABI KOHTPOJS W OILCHOYHBIE CPE/ICTBA,
UCXOJS U3 KOHKPETHON CUTYaIUH.

Tadoauua 10 — Texnosioruyeckasi KapTa peiTHHIOBBIX 02/1J10B 10 JUCHHUILINHE (MOAYJIIO)

KonunuectBo MakcumanbHOE Cpox
KonTponupyembie N
Ne n/mn MEpOTpHITHS MEpPOTPUITHIA KOJMYECTBO npeJcTaBie
/ Gansl OaytoB HUS
OcHoBHOI1 0JI0K
1. | Omeem na 3anamuu 5/1 5
2. | Beinonnenue nabopamopuoi pabomol 8/2 24 ITo
3. | Buinoanenue konmpoabHou pabomul 2/5 10 pacnucaHu
4. | Tecm 1/4 5 10
5. | Peghepam 1/5 5
Bcero 40 -

BbJjok GonycoB

6. ‘ Tlocewenue 3anamuii 6e3 nponyckos | 1 | 3 |
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KonnuecTBo MakcumanbHOE Cpok
KonTponupyembie N
Ne ni/m MEpONPUSITHI KOJIMYECTBO MpeCTaBIIe
MEpONPUSITHS
/ Ganb OaytoB HUS
7. | Ceoespemennoe vinonneHue cex 1 3
3a0anuil
8. | Akmusnocms cmyoenma Ha 3aHAMUU 1 4
Bcero 10 -
UTOro 50 -
OcranpHble 0a/UTBl CTYICHT MOJTy4YaeT Ha 3K3aMeHe B cooTBeTcTBUU ¢ BAPC.
Taoauna 11 — Cucrema mrpadoB (11 0THOT0 3aHATHSA)
ITokazarenn bann
Ono3zoanue na 3auamue -1
Hapywenue yuebnoti oucyuniunol -1
Heeomoenocmo x 3ansamuio -2
IIponyck 3anamus 6e3 yeaxicumenbHOU NPUYUHDL -2

Taoauna 12 — llkajna nepeBoja peMTHHIOBbIX 0AJIJIOB B MTOTOBYI0 OLIEHKY 32 CeMeCcTp
Mo AUCHUNINHE (MOAYJII0)

Cymma 6ajioB Ortenka 1o 4-0aJUTLHOM IIKajie

90-100 5 (OTIUYHO)

85-89

75-84 4 (xopor1o)

70-74

65-69 3(

60-64 YIOBIIETBOPUTEIHHO)
Hwoxe 60 2 (HeYZOBJICTBOPUTEIIHHO)

[Ipu peanu3anuu JUCUMIUIMHBI (MOAYJS) B 3aBUCHMOCTH OT YPOBHSI HMOJATOTOBJICHHOCTH
oOy4aromuxcsi MOTyT ObITh UCIIOJIb30BaHbI HHBIE (POPMBI, METO/IbI KOHTPOJISI U OLICHOYHBIE CPE/ICTBA,
UCXOJS U3 KOHKPETHON CUTYaIUH.

8. VYUEBHO-METOIAYECKOE 1 HTH®OPMALIMOHHOE OBECITEYEHUE
TV CIATITAHBI (MOYJIST)

8.1. OcHoBHas suTEparypa

1. bponeBuu, A. I'. HeueTkue Mozenu aHanusa JaHHBIX U IPUHATHS PELICHUN : ydeOHOe
nocobue / A. I'. Bponesuu, A. E. Jlenickwuii. - MockBa : Breicmas mkosa skoHoMukH, 2022. - 266 c.
Cucrem. TpeboBanms: Adobe Reader XI mu6o Adobe Digital Editions 4.5 ; sxpan 10". - ISBN 978-
5-7598-2407-7. - Texcr : anekrponnsii / OBC "KoncymbpranTt crymenta" : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785759824077.html

2. VICKyCCTBEHHBIN WHTEJUICKT, aHAJIUTHUKAa W HOBBIC TEXHOJOTHMH / - MockBa : AJbIIUHA
[Mabnumep, 2022. - 200 c. (Cepus "Harvard Business Review: 10 nyummux crareit") - ISBN 978-5-
9614-4791-0. - Tekcr : snexkrponHbii // OBC "Koncymbrant crymenta" : [cair]. - URL :
https://www.studentlibrary.ru/book/ISBN9785961447910.html

3. KomkapoB A.B. Ananutuka 6onpmmx naHHbIX. Actpaxanb: M3natens CopokuH Poman
BacunweBuu, 2018. URL: https://biblio.asu.edu.ru/Reader/Book/2019100910013323100002066826.
(OnexTponHas 6nbmMoTeKa "ACTpaxaHCKUI TOCY1apCTBEHHBI YHUBEPCUTET")
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4. Makkunnu, Y. Python u ananu3 nanueix / Yac Makkuaim - Mocksa : JIMK Ilpecc, 2015.
- 482 c. - ISBN 978-5-97060-315-4. - Tekcr : snexkrponusiii / OBC "KoncynbTanT cTynenra" :
[caiiT]. - URL : https://www.studentlibrary.ru/book/ISBN9785970603 154.html

5. Yaeman, JIx. 1. Ananu3 6onpmux HabopoB nanubix / Jx. JI. Yieman, 1O. Jleckoser, A.
Pamxapaman; nep. ¢ anrit. A. A. CiuHkuHa. - 2-e u3. - Mocksa : IIMK Ilpecc, 2023. - 500 c. Cuctem.
tpeboBanus: Adobe Reader XI mu6o Adobe Digital Editions 4.5 ; skpan 10". - ISBN 978-5-89818-
304-2. - Tekcr : osnektponuwii // OBC "Koncymprant crymenta" : [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785898183042.html

8.2. lonostHMTEILHAS JIATEPATyPa

1. Agnep IO.II. Cratuctuueckoe ympasieHue mnpoueccamu. "bonbimme naHabie”. M.:
MMUCucC, 2016. - 52 c¢. URL: http://www.studentlibrary.ru/book/ISBN9785876239693.html. (ObC
«KOHCYIBTAaHT CTyIEHTaY).

2. ®opman . Muoro uudp: Ananus 60abIIKX JaHHBIX pu omoinu Excel. M.: AnpnnHa
[Ta6mumep, 2016. - 461 c. URL : http://www.studentlibrary.ru/book/ISBN9785961450323.html.
(OBC «KOHCYIbTaHT CTyAECHTaR).

3. byneinauna H.B. CereBble TE€XHOJIOTHHM BBICOKOCKOPOCTHOM NEpeaayd JaHHBIX :
YyeOHoe mocobue s By30B. M. : lopsuast nuuus - Temekom, 2016. - 342 c. URL :
http://www.studentlibrary.ru/book/ISBN9785991205368.html. (3BC «KoHCynbTaHT CTyACHTA).

4. bankep K. MongoDB B neiictBuu. M.: JIMK IIpecc, 2012. - 394 c. URL :
http://www.studentlibrary.ru/book/ISBN9785940748311.html (ObC «KoHCynbTaHT CTyIEHTa»).

5. Kyk JI. MammunaHoe oOyuyeHue ¢ ucnonp3oBanueMm Oubnumorekn H20. M. : JIMK
[Ipecc, 2018. - 250 c. URL : http://www.studentlibrary.ru/book/ISBN9785970605080.html. (3bC
«KoHCynbTaHT CTyfeHTa»).

6. Pamka C. Python m mammuaHOe 00y4yeHuWe: KpaifHe HeoOXoaumoe mocoOue 1o
HOBEWIIeH TMpe/CcKa3aTeIbHOM aHalIuTUKe, O0s3aTeNbHOE [UIs Oojiee TIIyOOKOro MOHUMAaHHUS
MeToAojorun MamuHHOro oO0yuenus. M. : JIMK IIpecc, 2017. - 418 c¢. URL
http://www.studentlibrary.ru/book/ISBN9785970604090.html. (3bC «KoHCYIbTaHT CTyACHTaY).

7. Cyxos K.K. Node.js. [TyreBoautens mo Texnomorun. M.: JIMK Ilpecc, 2015. - 416 c.
URL : http://www.studentlibrary.ru/book/ISBN9785970601648.html. (OBC «Koncynprant
CTYJICHTa»).

8.3. UnTepHeT-pecypchl, HE0OX0AUMBbIE 1JI1 OCBOCHH S JUCHMILIMHBI (MOTYJIS)

1. DnekrpoHHass  OuOiIMOTEKa  «ACTpaXxaHCKUH  TOCYIJApCTBEHHBIH  YHUBEPCUTET»
coOctBeHHOM TeHepanuu Ha Tuiatrpopme OBC  «OnexkTtpoHHBIM  UuTanpHBIM  3am  —
bubmmoTex».https://biblio.asu.edu.ru.

2. DnekrponHo-omommoteunas cucremMa (OBC) OO0 «llomurexpecype» «KoHCymbTaHT
cryaenTtay. www.studentlibrary.ru.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI (MOIYJIA)

Jnst mpoBeneHus 1a0OpaTOPHBIX 3aHATUH HeoOXoAWMa ayAuTOpHUs, OCHAIICHHAS
KOMITBIOTEPHBIMU pa0OYUMHU MECTaMU CTYJCHTOB U JOCTYNoM B IHTepHeT.

PabGowas mnporpamMma AWCHUIUIMHBI (MOIYJsA) TPH HEOOXOAMMOCTH MOXET OBITh
aJIaITUPOBaHa U OOy4YeHHsI (B TOM YHCJIE C MPUMEHEHHEM IUCTAHIIMOHHBIX 00pa3oBaTebHBIX
TEXHOJIOTHH ) JIUII C OTPaHUYEHHBIMHI BO3MOXKHOCTSIMU 37]0POBbS, HHBAIHIOB. J{J1s1 3TOTO TpedyeTcs
3asiBJICHUE OOYYaIOIIUXCS, SIBISIFOIINXCS JIMIAMU C OTPAaHUYCHHBIMH BO3MOXHOCTSIMU 3/I0POBBS,
WHBAIMJAMH, WA WX 3aKOHHBIX TPEJICTAaBUTENEed M PEKOMEHIAIUU TICUXOJIOT0-MEIUKO-
MeJarorndecko KoMuccuu. J[insi MHBamMIOB cojaep)kaHue padouell MporpaMMBbl JUCIHILTAHBI
(MOIyNsI) MOXET OMNPENEeNsIThCA TaKKE B COOTBETCTBUU C HWHIUBUIYAIbHOW TMPOTpaMMOi
peadunuTanuy HHBIMAA (MIPU HAIUYHH ).



