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|. LIEJIM M 3AJJAYY OCBOEHMSI JUCLMTIIAHBI

[lenmn OCBOCHUS TUCITUTUTUHBIL:
— (¢opMUpOBaHHE y 00YJAIOIIMXCS CIIOCOOHOCTH OCYIIECTBISATh 00paOOTKY OONBIINX 00HEMOB JaHHBIX
JUIL  peUIeHUsT TPOPEecCHOHATBHBIX 3a7ad, S((EKTUBHO MTPHUMEHSITh METOIbI, TEXHOJOTUU H
WHCTPYMEHTAJIBHBIE CPEIICTBA aHAIM3a OOJIBIINX JAHHBIX B MPO(ECCHOHAIBHON IS TEIHHOCTH.

3amauu OCBOEHUS JUCILHAIIINHEL:

— pa3BUTHE Yy OOydaroumxcs

YMCHUA BBI6I/Ip aTb W  NOPUMCHATH MCTOAbI, TCXHOJOIMH H

UHCTPYMEHTAJIbHBIE CPEJICTBA [l PELICHU 3a]a4 aHaIu3a OOJIbIINX JaHHbIX;
— ¢opMHupoBaHUE 3HAHWH, YMEHUI M HAaBBIKOB BIQJICHUS TEXHOJOTHSIMU XpaHEHHs, OOpabOTKU H

aHanu3za OOJBIINX JaHHBIX,

METOdaMH IIOCTPOCHUA I/IH(l)OpMaHI/IOHHBIX CHCTEM Ha OCHOBEC

HEPCIIMOHHBIX 0a3 JaHHBIX U PACIIPEACICHHBIX CUCTEM XPaHCHHUA

Il. MECTO JUCIUILINHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI

JucuuniamHa  OTHOCHUTCSA

K MOAYJIO 00s13aTENIbHBIX HpO(l)CCCI/IOHaJIBHBIX JUCHUITINH

00s13aTeNIbHON 4acTH 00pa30BaTeIbHOM POrpaMMBbl.
Jnis m3ydeHus] TaHHOW AMCUUIUIMHBI HEOOXOAWMBI 3HAHUS, YMEHHS W HaBBIKH, (OPMHUpPYEMBIC
IPEIIECTBYIOUIMMHU 3JIEMEHTaMU 00pa30BaTeIbHON IPOTrPaMMBI:

HanmenoBanune
JTUCIUILTAHBL (MOJyJIs1), TPAKTUKH

TpeOyemble 3HaHUSI, YMEHUS, HABBIKH

MareMaTu4ecKue MeTOIbI
aHaan3a OOJIBIINX JAHHBIX

Suanus:

— 3HaeT KJIacChl METOJIOB U aJITOPUTMOB MAIIMHHOTO O0yYEHUS.

— 3HaeT MaTeMaTU4YeCKUE MOJENIM, METOAbl M aJTOPUTMBI IS
00paboOTKH M aHaIM3a OOJIBIITNX JTAHHBIX.

— 3HaeT MPHUHILMIIBI MOCTPOCHHSI MOJENEH TIyOOKMX HEMPOHHBIX
ceTeil U riyOOKOTro MalllMHHOTO O0y4YEeHHUSI.

— 3HaeT Moaxo/bl K MPUMEHEHHUIO MOJIEIC Ha OCHOBE HEYETKOM
JIOTUKHU B CUCTEMAaxX UCKYCCTBEHHOI'O MHTEJIJIEKTA.

Ymenusa:

— VYMeeT CTaBUTh 3aJa4M U aJaNTHPOBATh METOJABI U AJITOPUTMBI
MaITMHHOTO 00YYEeHUSI.

— VYwMeer BbIOMpAaTh U MPUMEHATH MaTeMaTHYECKHE MOJENH,
METOAbl M AJNTOPUTMBI ISl pEUICHUs NPUKIAJHBIX 3a/ad aHalln3a
OOJIBIINX JaHHBIX.

— VYMeeT pyKOBOIUTH BBIMOJIHEHHEM KOJUIEKTUBHOM MPOEKTHOU
JEeATEIbHOCTH JIJIsl CO3JaHusl, MOAJIEPKKM U MCIOJIb30BaHUSI CUCTEM
HWCKYCCTBEHHOTO WHTEJUIEKTa Ha OCHOBE MoOJeNed TiIyOoKux
HEUPOHHBIX CETEW U HEUETKUX MOJEIIEH U METOJIOB.

DKCHEPTHBIE CUCTEMBI U 0a3bI
3HAHUU

3uanus:

— 3HaeT NMPHUHLMUIBI MOCTPOECHUS MOJENEH TITyOOKHX HEHpOHHBIX
ceTeil ¥ MIyOOKOro MallIMHHOTO O0YYEHHSI.

— 3HaeT OCHOBHBIE TIIOCTYJIaThl HCKYCCTBEHHOTO WHTEIUICKTA,
MO/IEJIN TIPEACTABICHNUS JaHHBIX W 3HAHUH.

— 3HaeT MOoJXO0/bl K NPUMEHEHHIO MOJIeNe Ha OCHOBE HEYETKOM
JIOTHKH B CUCTEMaxX UCKYCCTBEHHOI'O MHTEJUIEKTA.

— 3Haer (dbyH1aMeHTaIbHbIE IpaBuia ITOCTPOEHUS
PEKOMEHAATENBHBIX CHCTEM W CHCTEM TIOJJICPKKH TPUHSATHS
pelleH i, OCHOBAaHHBIX HAa MHTEIJIEKTYaJIbHBIX MPUHIUIIAX, METO/IbI
Y TIOJIXO/IbI K TUTAHMPOBAHUIO U PEATH3AIHU TPOSKTOB IO CO3aHUI0
CHCTEM HCKYCCTBEHHOIO HHTEUIEKTa Ha OCHOBE CKBO3HOMU
nudpoBoit  cyoTexHonorun «PekomMeHmaTenbHbIE CHUCTEMBl H




HaunmenoBanue

TpeOyemble 3HAHUS, YMEHUS, HABBIKH
JTUCITUTITUHBI (MOYJIs1), IPAKTUKH

CUCTEMBbI MOJACPKKU TPUHSITHUS PEILICHUN.

— 3HaeT METOJI0JIOTHYECKHE MOAXO0Abl K BHIOOPY M NMPUMEHECHHIO
METOZ0B 00pabOTKHM M PACIPOCTPAHCHHsI 3HAHMK C IOMOIIBIO C
MOMOIIBI0  MEAYKIUU, WHAYKIUA W aOIyKIUH, COTJIACOBAHHUS
AKCTIEPTHBIX OIIEHOK U HEYETKOTO BBIBOJIA.

Ymenusa:

— VYMeeT CTpPOHWTh «MSATKHE» MOJICIH, HWCIOIb3Yys METOJIbI
MPaBI0TI0I0OHOTO BBIBO/IA.

— VYMeeT npeAcCTaBIsTh 3HAHUS B BUJIE MPOAYKIIMOHHBIX CHUCTEM,
CEeMaHTHYECKUX CeTel u PppeiimMoB.

— VYMeeT PYKOBOJUTH BBIMOJTHEHUEM KOJUICKTUBHOW IMPOEKTHOM
NEATEIBHOCTH ISl CO3JIaHMsI, TTOIEPKKHA U UCIIOIb30BAHMS CUCTEM
HMCKYCCTBEHHOTO HWHTEIJICKTAa HAa OCHOBE MOJIEIeH TIyOOKHX
HEUPOHHBIX CETeH M HEUETKUX MOJIETICH U METOJIOB.

— VYmeer pemars 3a7aud O BBINOJHEHUIO KOJJIEKTUBHOM
MMPOCKTHOM  ACATEIBHOCTH I CO3JAHUSA, TOMJCPKKH H
WCIIONB30BaHUSI CHCTEM MCKYCCTBEHHOTO HWHTEUIEKTA Ha OCHOBE
CKBO3HOU T POBOil cyoTexHOoM0ornu «PekoMeH1aTenbHbIE CHCTEMBbI
U CHCTEMbl TOJICPKKH TMPHUHATUS PEUICHUNW» CO CTOPOHBI
3aKa34MKa.

MeTopl MAIIMHHOTO OOyUeHUsT | SHAHUA:

— 3HaeT KJIacChl METOJIOB U aJITOPUTMOB MAIIMHHOTO O0yUYEHUSI.

— 3HaeT BO3MOXHOCTH  COBPEMEHHBIX  HMHCTPYMEHTAJIbHBIX
CPEICTB M CHUCTEM NPOrpaMMHUPOBAHUSA Ul peElIeHUs 3ajady
MAalIMHHOTO 00yUYeHUSI.

— 3HaeT (QYHKIMOHAIBHOCTh COBPEMEHHBIX WHCTPYMEHTAJIBHBIX
CPEICTB M CHCTEM IIPOrpaMMHUpPOBaHUS B O0O0JACTH CO3JaHUS
MoOJIeTIell 1 METO/I0B MAIlIMHHOTO O0y4YEeHHUSI.

Ymenua:

— VYMeer cTaBUTh 3aJjaud U aJanTHPOBaTh METObI U AITOPUTMBI
MAaITMHHOTO 00YYEeHUSI.

— VYwMeeT MpOBOIUTH CPAaBHUTEIBHBIA aHANU3 U OCYIIECTBIATH
BHIOOD HMHCTPYMEHTANIbHBIX CPEACTB JJs  peUleHus  3a7ad
MaITMHHOTO 00YYEeHUSI.

— VYMeeT NpUMEHSTh COBPEMEHHbIE HHCTPYMEHTAJIbHBIE CPE/ICTBA
U CHUCTEMBI MPOrPaMMHUPOBAHUS ISl Pa3pabOTKH HOBBIX METOJOB U
MOJIeJIe MAaIlIMHHOTO 00yYeHUs.

3HaHUsI, YMEHMSI U HaBBIKH, (pOpMHUpYEMbIE JaHHON AMCUUIUIMHON, MOTPEOYIOTCS IPU OCBOCHUHU
CIIEYIOIIMX 3JIEMEHTOB 00pa30BaTEIbHON MPOrPaMMBI:
— IMPOU3BOJCTBEHHAs IIPAKTHKA, IPOCKTHO-TEXHOJIOTMYECKAs IPAKTUKA;
— IMPOU3BOJCTBEHHAs NIPAKTUKA, IIPEAIUIIIIOMHAs IIPAKTUKA.



I11. TPEBOBAHUA K PE3YJIBbTATAM OCBOEHUSA JUCIIUAIIJIMHBI

OcBoenne JUCHUIIIMHBEI HAITPABJICHO Ha (bOpMHpOBaHI/Ie CICAYIOIIUX KOMIICTCHIIMHA B COOTBETCTBHH C O6p&30BaTeHBHOﬁ HpOFpaMMOfIZ

Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTATOB oﬁyqe}mﬂ mo JTMCIHMIIJIMHE, COOTHECEHHBIX C HHINKATOPaAMHU JOCTUKCHUSA KOMIIeTeHIIUii

Komnerennus

I/IHI[I/IKaTOpI)I JOCTHIKCHUA
KOMIICTCHII N

Pe3ynbrarel 00yueHus

[1K-4. CiocobeH pyKOBOAUTH
[IPOEKTaMU 10 CO3JJaHUIO0
KOMIUIEKCHBIX CHCTEM Ha OCHOBE
QHATTUTUKY OOJIBIIUX JAHHBIX B
Pa3IMYHBIX OTPACIIAX CO CTOPOHBI
3aKazyuKa

[M1K-4.1. PykoBoaut
MPOEKTAaMH IO TIOCTPOCHUIO
KOMIUIEKCHBIX CUCTEM Ha
OCHOBE aHAJIMTUKHU OOJIBIINX
IMTaHHBIX B Pa3JIMYHBIX
OTPACIISX CO CTOPOHBI
BaKaz4yuKa

Suanus:

— 3HaeT MeTOJI0JIOTHUIO U MPUHIIUIIBI PYKOBOJICTBA TPOEKTAMU 10 CO3JaHHIO, MTOIEPIKKE
M MCITOJb30BAHUIO KOMIIJIEKCHBIX CUCTEM Ha OCHOBE aHAJIUMTHKH OOJIBIINX JAHHBIX CO
CTOPOHBI 3aKa34HKa.

— 3naer crienupuKy cep U oTpaciei, A KOTOPBIX peann3yeTcss IPOeKT M0 aHATUTHKE
0OJIBIINX JaHHBIX
Ymenus:

— VYMeer pemiarh 3a/1a4M 10 pyKOBOJICTBY KOJUIEKTUBHOM MPOEKTHOMN JEATEIbHOCTHIO TSI
CO3/IaHUs, TIOAICPKKU U UCITOJIH30BaHUS KOMIUIEKCHBIX CHCTEM Ha OCHOBE aHAJIUTUKHU
OOJBINNX TAHHBIX CO CTOPOHBI 3aKa34HKa.

— YMeeT BBIABIATH HEOOBINKE IO MACIITa0y MPOEKTH aHATUTUKU, KOTOPBIE
MOTEHIIMAIHLHO MOTYT MPEACTABIATh HHTEPEC IS psAa MOApa3AeTIeHIH / CIy»0 Ul 17
OpTaHW3aIUH B IICIIOM.

— YMeeT BBIABIATH 00JACTH JIEIOBOM 1€ATEIHbHOCTH, KOTOPbIE MOTEHIIHATEHO MOTYT
MOJIYYUTh OTJAYy OT aHAJIUTHUKH.

IMK-6. CriocobeH ynpaBisTh
STaramy )KU3HEHHOTO LIMKJIA
METOJIOJIOTHUECKON U
TEXHOJOTUYECKON
MH(GPaCcCTPyKTYphl aHAIIN3a
OOJIBIINX JAHHBIX B OpraHU3aLUU

IMK-6.1. YopaBnsiet
MOJIy4eHUEM, XPAaHEHHUEM,
nepeaadei, 00paboTKOM
OOJIBIINUX TaHHBIX

Suarnus:

— 3HaeT apXUTEKTYpbl U MOJIeTH 0a3 U XpaHWIHII JAHHBIX, a1alITHPOBAHHBIE K
TEXHOJIOTHUSAM OOJIBIINX JAaHHBIX.

— 3HaeT TeXHOJIOTHH, METOJIbl U MHCTPYMEHTAIBHBIE CPEJICTBA 00PaOOTKH OONBIINX
ITAHHEBIX.

— 3HaeT PeKOMEH IAIIUU TI0 UCTIOJIB30BAHUIO, OIBIT UCIIOJIb30BAHUS U UHTET AU
COBPEMEHHBIX MHCTPYMEHTAILHBIX CPEJCTB cOOpa, XpaHeHHsI, 00pabOTKH U aHATN3a
OOJIBIINX TaHHBIX.

— 3HaeT PEKOMEHIAITUH TI0 UCTIOJIB30BAHHUIO U OIBIT HCITOJI30BAHUS Pa3HOPOTHBIX
MCTOYHUKOB JAHHBIX U MHPOPMAIUH B 337a4aX aHaan3a OOIbIINX TaHHBIX.

— 3HaeT MPOU3BOIUTEINICH IPOrPAMMHOTO 00ecTIedeHUsT M HHPPACTPYKTYPBI TEXHOJIOTHIT
OOJIBIITNX JTaHHBIX.

Ymenus:




— YMeeT MpOBOJAMTh UHTETPAIMIO CUCTEM XPaHEHHS U 00paOOTKH TaHHBIX.

— YMeeT monbp30BaThCsl METOIAMH U MHCTPYMEHTAMU TOJTyUEHUSI, XpaHEHUS, ITepeIadH,
00pabOTKH OOJBITUX JTAHHBIX.

— Ymeert BeiOupate NOSQL CYB/I mist perieHust MpuKIaaHbIX 3a1a4.

— YMeeT MpOeKTUPOBATh ApXUTEKTYPhl HHPOPMAITMOHHBIX CHCTEM Ha OCHOBE
HEPEISIIMOHHBIX 0a3 JAHHBIX U PACTIPEICICHHBIX CHCTEM XpaHEHUSI.

[1K-6.2. Ynpanser SHanus.

KaueCTBOM OOJBIINX JAHHBIX — 3HACT UCTOYHUKH OOJBIINX JTaHHBIX.

— 3HaeT 6a30BbIC XapaKTEPUCTHKU U METPUKHU KadecTBa OOJBIINX JaHHBIX.

— 3HaeT METOJIbI ¥ TEXHOJIOTHH YIIPABICHUS KAYECTBOM OOJIBIIINUX JTaHHBIX.

— 3HaeT METO/Ibl OIIEHKU PUCKOB UCIIOJIb30BAHUS OOJNBIINX JAHHBIX.

Ymenus:

— YMeeT onpenensTh MPOUCXOKICHUE TAaHHBIX U OLCHUBATh UCTOYHUKH OOJIBIINX JAHHBIX.
— YMeeT u3MepsTh U OIICHUBATh KAYECTBO OOJBIIMX JAHHBIX.

— YMeeT npoBOJIUTH OLIEHKY M YCTpaHEHUE PUCKOB UCIOJIb30BaHUs OOJBIINX JTaHHBIX.




IV. COAEP)KAHUE U CTPYKTYPA JUCHHUIIJIMHBI

Tpyno€MKOCTh AUCITUIUTMHBI COCTABISAET 5 3a4€THBIX eauHuIl, 180 yacos.

dopma NpoMeKyTOUHOU aTTecTauuu: quddepeHIIMpOBaHHbBIN 3a4ET

4.1. CoaeprxaHue JUCHUILINHBI, CTPYKTYPHUPOBAHHOE 110 TEMaM

n/n

TeMsl JHUCIHUITITHHBI

Cemectp

Buzp! yueOHo# paboThl U X TPYAOEMKOCTb, YaChI
(B TOM YHCIIE C HCTIONB30BaHNEM OHJIAWH-KYPCOB)

KonTakTHas padoTa

Jlexun

IIpaktuueckue
3aHATHA

JlabopartopHbie
3aHATHA

CamocTos-
TeNbHAs
pabota

HaumeHnoBanusa
OIICHOYHBIX CPEJCTB

Monayab 1. OcHOBBI MOCTPOEHHS M HCIOJIb30BAHUS CHCTEM 00JIbIINX TAHHBIX

Pasnen 1. «OcHOBEI cucTeM OONIBIINX JAHHBIX». [loHATHE
Oonpmmx qaHHbx. OcoOeHHOCTH cO0pa, XpaHeHus1, 00paboTKu U
aHanu3a OOJNBIINX MACCHBOB JaHHBIX. VICTOUHHKN OOIBITHX
naHHBIX. ba3oBbIe XapaKTEPUCTHKNA U METPUKU Ka4eCTBa OOJIBIINX
JaHHBIX. VI3MepeHne 1 olleHKa Ka4ecTBa OOJIbIINX JaHHbBIX.

MGTO,I[I:I 1 TCXHOJIOTHUHU YIIPABJICHHUA KAa4Y€CTBOM OOoNBIIKNX JaHHBbIX.

MeTo/1bl OIIEHKH PUCKOB UCTIONIL30BAHMUS OOJBINNX JAHHBIX.
WmxeHep 1o Ka4decTBy JaHHbIX, nata ctioapa. Data Steward.
Hcnonbp3oBanue OOJBIINX TAHHBIX B HayKe, OU3HECe,
rOCYJIApCTBEHHOM YIIPABJICHUH.

18

Tect Ne 1

Paznen 2. «Metoabl paboOThI ¢ pacipe e/ IeHHBIMU
WHPOPMALMOHHBIMHI CUCTEMaMH. Y IIPABJICHUE Kaue€CTBOM
naHHbIX». Micnonp3oBanue ¢perimBopka MapReduce B
pacnpezeneHHol cpezae. Peannzanmnu MapReduce. Cocras u
BO3MOXHOCTH TIpOrpaMMHOT0 Komruiekca Apache Hadoop. S3bikn
MOUCKOBBIX 3ampocoB 11t Hadoop. YpaBnenue kauecTBOM
JIaHHBIX ¢ Ucnoib3oBanueM ETL-kouseiiepos Apache Airflow.

18

36

IIpakTnueckas padora Nel
Tecr Ne 1

Mopnyas 2. Pa3padoTka 1 HCIIOJIB30BAHME MPHJIOK

€HHIi HA OCHOBE

pacnpeeJeHHbIX 023 JAHHBIX

Paznen 4. «bazpr nanasix NoSQL». BapuaHTsl ocTpoeHUS
pacrpe/ielieHHbIX 0a3 JaHHbBIX, PETUIMKAIIHS, PparMeHTaIusl.
CornacoBannoctb. CAP-teopema. Kitaccet NoSQL 6a3 naHHBIX.
pumepsr CYBJ] NoSQL. CemeiictBa cTos0110B. ['padoBbie
CYB/. Neo4j

36

[IpaxTrueckas pabora No2
Tect Ne 2




Bunbt yae6HOM pabOThI U UX TPYAOEMKOCTb, YaChl

HaumeHnoBanusa

Tembl TUCIUTUTUHBL g g N
n/m (B TOM YHCIIE C HCTIONH30BaHNEM OHJIAWH-KYPCOB) OIICHOYHBIX CPEJCTB
Paznen 5. «/lokyMeHTHO-OPHEHTHPOBAaHHBIE paclpeeliCHHbIC
CYB[». llonsatue arperata. CoBpeMEeHHBIE JOKYMEHTO- IMpaxriaeckas paGora No3
5 |opuentupoBannsie CYB/I. 3ampocsl k CYB/] Ha si3pike JSON. 3 4 10 - 36 P p -
9 Tect Ne 2
MongoDB. HUcnons3oBanue dppeiimopka MapReduce B
nokyMeHTo-opueHTrpoBaHHBIX CYB/I,
Hroro yacos 18 36 - 126 —
4.2. Tlnan BHeayANTOPHOH cCAMOCTOSATEILHOI PadoThI
o,
No 5 Cpoxku 3arpatsl VYuebHo-
- /I_I Tembl TUCIIUIIITNHBI % Bun camocTosTenbHON paboThI BBIIIOJIHEHUS | BPEMEHU METOJUYECKOE
3 (uem.) (uackr) obecrieueHue
Monyas 1. OcHOBBI NOCTPOEHUS M MCHOJb30BAHUS CHCTEM 00JIBIIMX JAHHBIX
Pasgen 1. «OcHOBEI cucTeM OOJIBIINX JAHHBIXY.
[Nonsitre 60pmMX qaHHBIX. OCOOCHHOCTH COOpa, XpaHeHHS,
— mpopaboTKa U MOBTOPEHKE MaTeprala
1 |oO6paboTku U aHaM3a OONBITUX MACCUBOB JaHHBIX. FICTOUHUKH 3 . 1-2 18 [1], [3], [4]
JIEKIIMOHHBIX 3aHSATHUH;
0opIMX JaHHBIX. Mcnonp3oBaHre OONBITUX JaHHBIX B HAYKE,
Om3Hece, TOCyJapCTBEHHOM YIIPaBJICHUH.
Paznen 2. «Metoasl paboTHI ¢ pacnpeeIeHHBIMU
MH(GOPMAITMOHHBIMHA CUCTEMaMH. Y TIPaBJICHHE Ka4eCTBOM
JTAHHBIX».
N o — mpopaboTKa U MOBTOPEHKE MaTeprala
Hcnons3oBanue ppeiimopka MapReduce B pacnpe/ieiieHHOM o
2 3 JIEKIMOHHBIX 3aHSITUH; 3-10 36 [1], [4]
cpene. Peanmzaruu MapReduce. CoctaB 1 BO3MOXHOCTH
— MIOATOTOBKA K IMPAKTHYCCKUM 3aHATUAM
nporpammMHoro komruiekca Apache Hadoop. SI3bIku mOMCKOBBIX
3amnpocoB miist Hadoop. Ympasienne kauecTBOM JaHHBIX C
ucnonb3oBanuem ETL-kouseitepor Apache Airflow.
Moayas 2. Pazpa6oTka 1 HCoJIb30BaHUE MPWIOKEHH HA 0OCHOBE pacnpenejeHHbIX 0a3 TaHHbIX
Pazpen 4. «CYBJl NoSQL». Bapuantsl mocTpoeHust
pacnpezieieHHbIX 0a3 JaHHBIX, PEIUTHKAIINS, parMeHTaIHS. — mpopaboTKa U MOBTOPEHHE MaTepuaia
4 | CormnacoanHocTb. CAP-Teopema. Kitaccet NoSQL 6a3 naHHbBIX. 3 JIEKIIMOHHBIX 3aHSTHH; 11-14 36 [2]

Ipumepsr CYBJ] NoSQL. CemeiictBa cTos0110B. ['padoBbie

CYB/. Neo4j

IMOATOTOBKA K MPAKTUYCCKUM 3aHATUAM




No E‘ Cpoxu 3aTpathl YuebHO-
W TeMbl TUCTIUTUTNHBL % Bup camocrosTensHON pabOTHI BBITMIOJIHEHHSI | BPEMEHH | METOJMUYECKOE
3 (uen.) (gachr) obecnieyeHne
Pazpen 5. «JlOKyMEHTHO-OPUEHTUPOBAHHBIE PaCIPEACICHHbIE
CYB[». llonstue arperata. CoBpeMEeHHBIE JOKYMEHTO- — mpopaboTKa U MMOBTOPEHNE MaTepHaa
5 |opuentupoannsie CYB/I. 3anpocel k CYB/] Ha s3p1ke JSON. 3 JIEKIIMOHHBIX 3aHITHH; 15-18 36 2]
MongoDB. HUcnons3oBanue dpeiimopka MapReduce B — TOJATOTOBKA K MPAKTUUYECKUM 3aHSATUSIM
JOKYMEHTO-0pueHTUpOBaHHbIX CYB]]
126 -

O0mast TPy10€MKOCTH CAMOCTOSATENLHOM Pa00OTHI 0 IUCHMILINHE




4.3. Coneprxkanue y4eOHOr0 MaTepuajia

Monynb 1 «OCHOBBI TOCTPOEHHSI U MCTIOJIB30BAHMSI CUCTEM OOJIBIINX JAHHBIX)

Tema 1.1 «OcHOBBI cuCTEM OONBINNUX JAaHHBIX)

[Tonsarue bonpmux ganueix. OcoOeHHOCTH cOOpa, XpaHeHus1, 00pabOTKH 1 aHaIHM3a OOJIBIINX
MacCcHBOB JIaHHBIX. MicTouHMKYN O0nbinX JaHHBIX. Mcrnonb3oBaHue OONMBIINX JAHHBIX B HAyKe,
Ou3Hece, rocy1apCTBEHHOM YIPABICHHH.

Tema 1.2 «Metonbl paboThI ¢ pactpeeeHHBIMA HH(POPMALIMOHHBIMUA CUCTEMAaMHU. Y IIpaBIICHUE
Ka4eCTBOM JJaHHBIX)»

Hcnons3oBanne peiimBopka MapReduce B pacnpenenennoii cpene. Peanuzanmun MapReduce.
CocTtaB 1 BO3MOXHOCTH IporpammHoro komiiekca Apache Hadoop. SI3piki MOMCKOBBIX 3alIpOCOB
st Hadoop. YipasieHnue kadecTBOM JIaHHBIX ¢ Ucnionb3oBanueM ETL-konsetiepo Apache Airflow.

Monyib 2 «Pa3paboTka 1 UCTIOIB30BaHUE MPUIIOKECHHI Ha OCHOBE PACIIPEICTICHHBIX 0a3 JTaHHBIX)
Tema 2.1 «CYBJI NoSQL»

BapuanTsl mocTpoeHus pacrpeneeHHbIX 0a3 TaHHBIX, pETUIMKaIus, (hparMeHTaIusI.
CormacoBannoctb. CAP-Teopema. Kimaccet NoSQL 6a3 gannbix. [Tpumepsr CYBJ] NoSQL. CemetictBa
cronbios. 'padoseie CYB/I. Neo4j

Tema 2.2 «/lokyMeHTHO-OpUeHTUpOBaHHbIE pactipeaesneHnsie CYBJI»

[Tonstue arperara. CoBpemeHHble 1okyMeHTO-opueHTupoBanHble CYB/I. 3anpockl k CYB/] Ha si3p1ke
JSON. MongoDB. Ucnionb3oBanue dpeitmBopka Map-Reduce B 10KyMeHTO-OpUEHTHPOBAHHBIX
CVYB/I.

Hepeqeﬂb TEM MPAKTHYIECCKUX 3aHATHI

No KonnuaectBo
Tema nMpakTHIECKOTO 3aHATHS
/i 4acoB

Monayab 1. OcHOBBI MOCTPOEHHS M HCIOJIb30BAHUS CHCTEM 00JIbIINX TAHHBIX

1 Mertopl paboThI ¢ pactpe/ieeHHbIMA HHPOPMaIIMOHHBIME crucTeMamu. Apache Spark,

Hadoop, Mahout, MapReduce. Ynpasienue kauectBoMm manubix. Apache Airflow. 18

Monayab 2. Pazpa6oTka v MCNoJIb30BaHUE MPUJIOKEHUA HA OCHOBE pacnpeaeJeHHbIX 023 TaHHbIX

2 |CYBJ NoSQL. I'padoseie CYB/]. Neo4;. 8
3 | JokymeHTHO-OpueHTHpOBaHHEIEe pacipeaenennsie CYBJ]. MongoDB. 10
Bcero yacos 36

V. OBPA30OBATEJIBHBIE TEXHOJIOT'UHN

AxTuBHBIE (OPMBI 00Yy4YEeHHMsI, MPUMEHsSEMble Ha MPAKTUYECKUX 3aHITHUSIX, CHOCOOCTBYIOT
pa3HOOOpa3sHOMY (MHIUBUAYAJbHOMY, TpYIIIOBOMY, KOJJIEKTUBHOMY) M3Yy4eHHUIO (YCBOEHHIO)
y4eOHBIX BOIPOCOB (IpobiieM), aKTUBHOMY B3aWMOJAEWCTBHUIO OOydYaromIMXCS W TPEenojaBares,
KMBOMY OOMEHY MHEHHMSIMM MEXIy HHMMH, HalleJIeHHOMY Ha BBIPAOOTKY MPAaBUIIBHOTO TMOHHUMAHUS
COJIepKaHUsl U3y4aeMOil TEMbI U CITIOCOOOB €€ MPAKTUYECKOI0 NCIIOJIb30BaHUS.

Hapsany ¢ TpatunmoHHBIME 00pa30BaTebHBIMU TEXHOJIOTHAMM, JUIS peaTu3aliiy TUCIUITITHHbI
OyAyT MCHOJIb30BAaThCA TEXHOJOTUHU 3JIEKTPOHHOTO OOydeHHUs U JTUCTaHIMOHHBIE 0Opa3oBaTeIbHbIE
TEXHOJIOTUH B 3JIEKTPOHHON MHPOPMALIMOHHO-00pa30BaTEIbHOM Cpeie YHUBEPCUTETA.

AynutopHble 3aHATHS W JApyrue (GopMbl KOHTaKTHOW pabOTHl  0OydYaromMXcs C
IpernoiaBaTesieM MOTYT TPOBOAMTHCA C HCMoyb3oBaHMeM IiarGopm Microsoft Teams, Moodle
(BigBlueButton) u jgp., 4ro TmMO3BOJseT OOeCHEYHMTh OHJAWH W OQIaiiH B3aUMOJCHCTBHUE
npernojaBaTesis ¢ 00y4JaroUMMUCS B paMKaxX AUCLUILIMHBI

OCHOBHBIMH METOJAaMM TEKYIIEr0 KOHTPOJS SBIAIOTCA DSJICKTPOHHBIM Y4ET M KOHTPOJb
y4eOHBIX JTOCTUKEHHUM CTYAEHTOB (MCIOJIB30BaHUE CPENICTB CepBUCA OAIIbHO-PEHTUHIOBOM CHCTEMBI;



BEJICHUE DJICKTPOHHOIO JKypHala YCIIEBAEMOCTH, IPOBEACHHUE DJIIEKTPOHHOIO TECTHPOBAHMUS U
PUMEHEHHE APYTHX CPEACTB KOHTPOJIS C UCTIOIb30BAaHUEM CUCTEMBI AJIEKTPOHHOTO 00YyUYCHHUS).

V1. YYAEBHO-METONYECKOE OBECIIEYEHUE JUCIIUIIJINHBI

6.1. OcHoBHasi JIuTepaTypa

1. XKenesnoB, M. M. MeTonsl ¥ TEXHOJOTHMH OOpaOOTKH OONBIINX MAHHBIX : Yy4eOHO-
MeToaudeckoe mocodue / M. M. XKenesnos. — Mocksa : MUCHU-MI'CY, O5C ACB, 2020. — 46 ¢. —
ISBN 978-5-7264-2193-3. — TekcT : 31MeKTpOHHBIH // DnekrpoHHO-OMOnMMoTeyHast cucrema IPR
BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/101802.html

2. I'puropses, 0. A. Pensimonnsie 6a3bl JanHbIX U cucteMbl NoSQL : yueGHoe mocobue / HO.
A. I'puropses, A. JI. Ilnyrenxko, O. FO. [InyxxuukoBa. — biaropemnieHck : AMypcKuil rocy/1apCTBEHHbIN
yausepcureT, 2018. — 425 ¢. — ISBN 978-5-93493-308-2. — TekcT : 31eKTpOHHBIN // DIEKTPOHHO-
oubnmoreunas cucrema IPR BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/103912.html

3. AnekceeB J[. C. TexHONOrMHM WHTEIUICKTYaJIbHOTO aHaJdW3a JaHHBIX [DJIEKTPOHHBIN
pecypce]: yuebnoe nmocodue / Anekcees Jl. C. — Kocrpoma: KI'Y um. H.A. Hekpacora, 2020. - 141 c. —
URL.: https://e.lanbook.com/book/160082.

4. BoponoB, B. . Data Mining - texHonmoruu oOpabOTKHU OONBLIMX JaHHBIX @ Yy4eOHOE
nocobue / B. W. Boponos, JI. 1. Boponosa, B. A. YcaueB. — MockBa : MOCKOBCKHIA TEXHUYCCKHIA
YHHUBEpPCUTET CBA3U U uHpopmaTtuku, 2018. — 47 c. — ISBN 2227-8397. — TekcT : 31eKTpOHHBIN //
DNEKTPOHHO-OMOIMOTeYHAS cucrema IPR BOOKS : [caliT]. — URL:
https://www.iprbookshop.ru/81324.html

6.2. JlomoTHUTEIBHASI JIUTEPATypa

5. bumi, ®psnkc YkpolueHue OONBIIMX JaHHBIX @ Kak M3BJIEKAaTh 3HAHUS M3 MacCHBOB
uHpOpMAIUU C TIOMOIIBIO TITyOoKo# ananmutuku / ®pankc bumn ; mepeBox A. bapanoB. — Mockaa :
Mann, UBanoB u ®depbep, 2014. — 340 c. — ISBN 978-5-00057-146-0. — TekcT : 2IeKTPOHHBIN //
OnekrponHo-oubmoreunas cucrema IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/
39433.html

6. E.N. HukonaeB. ba3el TaHHBIX B BBICOKOITPOU3BOAUTEIBHBIX HHPOPMALMOHHBIX CUCTEMAX :
yuebHoe nocobue / aBT.-cocT. E. M. Hukonaes ; CeBepo-KaBkasckuii (penepanbHblii yHUBEPCUTET. —
CraBpononb : Ceepo-KaBkaszckuii ®@enepanbhbiii yausepcuter (CKOY), 2016. — 163 c. — URL:
https://biblioclub.ru/index.php?page=book&id=466799

6.3. [lepuoguyeckue U3TaAHUA

— |EEE Spectrum https://spectrum.ieee.org/
— Hayunsrii )xypHan «MamuHHOe 00ydeHue U aHanu3 AanHbix» hitp://jmlda.org/ru/journal
— Journal of Big Data https://journalofbigdata.springeropen.com/

6.4. Ilepeuens pecypcoB cetu UHTEepHeT

— 3BC IPR Books http://www.iprbookshop.ru/

— 3BC «YHuBepcuterckas oudnanoreka onnaita» http://biblioclub.ru.

— O6pasosarenpHas martdopma KOpaiit https://urait.ru/

— IBM Academic Initiative http://ictis.sfedu.ru/ibm_academic_initiative/ (yaeGHbie
MaTepuabl)

— http://github.com/

— http://habr.com/

— http://www.kdnuggets.com/

— Python, Cro6oHoe T10, https://www.python.org/

— https://www.jetbrains.com/pycharm/


https://www.iprbookshop.ru/101802.html
https://www.iprbookshop.ru/103912.html
https://www.iprbookshop.ru/81324.html
https://www.iprbookshop.ru/39433.html
https://www.iprbookshop.ru/39433.html
https://biblioclub.ru/index.php?page=book&id=466799
https://spectrum.ieee.org/
http://jmlda.org/ru/journal
https://journalofbigdata.springeropen.com/
http://biblioclub.ru/
https://urait.ru/
http://ictis.sfedu.ru/ibm_academic_initiative/
https://www.python.org/
https://www.jetbrains.com/pycharm/

VilI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHBI

[lpu peanuzanuu IUCIMIUIMHBI HCIIONB3YIOTCS CIEAYIONIME IMOMENICHUs, 000pyIOBaHUE U
porpaMMHoOe oOecrieueHue:

Jlabopamopus mawurHo20 0OyHueHUs U MEXHON02UU DOILULUX OAHHBLX

[lepconanbHble KOMIBIOTEPHI (8 mIT.), mpoekTop, skpan. Windows 10, Microsoft Office 365,
Adobe Acrobat Reader (becmatnoe npomnpuerapuoe I10, https://acrobat.adobe.com/ru/ru/acrobat/pdf-
reader/volume-distribution.html), Google Chrome (CBobomHOC I10,
https://google.com/chrome/browser/), Mozilla  Firefox, becrmiarnoe II0 (GNU  GPL),
https://firefox.com/, Foxit (becrarnoe npomnpuerapuoe 10, https://www.foxitsoftware.com/ru/), i2
Analyst’s Notebook (becrinaTHas JUTICH3US TUTST o0Opa3oBaTeIbHbIX nenei),
https://developer.ibm.com/academic/), Notepad++, Becmarnoe 1O (GNU GPL 2), https://notepad-
plus-plus.org/, Total Commander 7.x , WinRAR, XAMPP, becmiarnoe IIO (GNU GPL),
http://www.apachefriends.org/en/xampp.html, Team Foundation Server 2015, Visual Studio 2015,
Android Studio, OnepannonHnas cucrema Ha 6aze Linux; Odwuchbrii maker Open Office, akTyanbHbIe
Bepcun OpayszepoB Google Chrome (CBo6omnoe ITO, https://google.com/chrome/browser/), Mozilla
Firefox, becrumatnoe I10 (GNU GPL), https://firefox.com/, Edge, Safari ¢ momnep>xkoil mpoTokosa
WebRTC, PyCharm 2017.1.2 https://www.jetbrains.com/pycharm/  Cso6oanoe  I1O,
https://www.python.org/, Evolus Pencil, CBo6oaroe ITO (GNU GPL 2), https://pencil.evolus.vn/

ViII. METOAUYECKUE YKA3AHUSA AJIS1I OBYUYAIOLUXCSA
1O OCBOEHHIO JUCIUIT/IMHBI

JIMCUMIIIMHA BKIIOYAaeT B ceOsf JEKIMOHHbIE M IPAKTUYECKUE 3aHATHA, a TaKKe
CaMOCTOSITENIbHYIO paboTy 00y4YaronIuxcs.

Opranuszamnus  00pa30BaTeIbHOTO  Tpolecca MO  JUCHUIUIMHE  OCYIIECTBISIETCS  C
HCIIOJIb30BAHUEM CHCTEMBI DJIEKTPOHHOTO O0YUIEHHUS.

Bce neKIMOHHBIE 3aHATHSA MPOBOIATCA C BU3yalu3alnued ydeOHOro marepuaina B (opme
NpEe3eHTaIHi JIEKIIHOHHOT0 MaTepHaa, KOTOPbIE JOCTYITHbI B CHCTEME DJICKTPOHHOTO O0yUEHHSL.

JIeKIIMOHHAsT YacTh Kypca BKJIIOYAET CIICAYIOIINE KOMIIOHEHTBHI CHCTEMbI 3HAHUM y4eOHOU
JMCIUILIMHBL TOHSATHHHBIN ammmapar (Te3aypyc Kypca), TEOPETHUECKHUE YTBEPKIACHHSI, Pa3bACHEHUS U
KOMMEHTapHUH; MEKIAUCIUIUIMHAPHBIE TOYKH 3pEHHs; OIKMCAaHHE pacCMaTPUBAEMbIX pa3iesioB;
PETPOCIIEKTUBHBIM U IMEPCIEKTHBHBIN B3TJISIBI HA U3y4aeMYIO IIPOOIIEMATHKY.

[IpakTHyeckre 3aHATHS 10 BCEM MOAYIAM JHCIUIUIMHBI TPEOYIOT MpeaBapUTEIbHON
TEOPETHYECKON IOJATOTOBKH IO COOTBETCTBYIOIIMM TEMaM: IPOpabOTKa JIEKIMOHHOTO MaTepHala,
O3HAaKOMJICHHE U U3y4YE€HHUE OTIACIbHBIX HCTOYHUKOB OCHOBHOM U JTOMOJHUTEIBHOM JTUTEPATYPHI.

JIEKIMOHHBIE U MPAKTUYECKUE 3aHATHS MOTYT IIPOBOJUTHCS C IPUMEHEHHEM JUCTAHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHH ¢ wucmojib3oBanueM mmiardpopm Microsoft Teams, Cisco, Moodle
(BigBlueButton) u ap.

[IpoBefeHNe JEKIIMOHHBIX M MPAKTHYCCKUX 3aHATHH OCYIIECTBIACTCS C IMOCTAHOBKOW
npoOJIEMHBIX BOIMPOCOB, JIOIMYCKAIOIINX BO3HMKHOBEHHE IHCKYCCHH, YTO IPEIIOJIaracT aKTHBHOE
BKJIFOUEHHE CTYJICHTOB B 00pa30BaTe/IbHBIN MPOIIECC.

B opranuzammu mporecca OOydYEHHs HCIIONB3YIOTCS KaK TPaJWIMOHHBIC, XapaKTepPHbIE
JICKIIMOHHO-CEMUHAPCKOH  opMe  0oOydeHHs, Tak ¥  HHHOBAIlMOHHBIE (MHTEPAKTHUBHBIC,
UMHTAIMOHHBIE, IPOEKTHBIE) TEXHOJIOTHH.

Hcnonb3yeMble TEXHOJIOTHH 00€CTICUYHBAIOT:

— (opMHpOBaHHE KOMIIETEHIIMH, OCO3HAHHOE YCBOCHHE 3HAHHM, KAauyeCTBEHHOE OCBOEHHE
YMEHHH MX MPUMEHSATh U (GOPMUPOBAHUE 3aWHTEPECOBAHHOIO OTHOIIECHHUS K U3y4aeMbIM OOBEKTaM B
€IMHCTBE;

— MPOAYKTUBHOCTH TIO3HABATEILHOMN JEATEIBHOCTH, HAYYHBIH MMOUCK, CO3aHHe CYyObEKTHBHO H
00BEKTUBHO HOBBIX 3HAHWH HMIJIM JAPYTUX MIPOIYKTOB;

— OpHWCHTAIMI0O Ha CTYACHTOB, CTHMYJMPOBAaHHE WX AaKTUBHOCTH, CaMOCTOSTEIbHOCTH,
VHHLIMATHBBI U OTBETCTBEHHOCTH,
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https://www.python.org/б
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— KOHTEKCTHBIM XapakTep OOy4YeHHs, TO €CTh NPHBS3KY K peabHBIM MNpOodhecCHOHATHLHBIM
3aj1a4aM;

— BOBJICYEHHOCTb CTYJCHTOB B BBINOJHAEMYIO JESITEIbHOCTh, BO3MOXKHOCTb MPOSIBUTH U
pPa3BUTb CBOM MHTEIUICKTYAJIbHBIN, TBOPUYECKUM, IMYHOCTHBIN, IETOBOM OTEHIHAL.

CamocrosiTennpHass paboTa HampaBjieHa Ha TOBBINIEHHWE KadecTBa OOydYeHHUs, YriyOJieHue u
3aKpeIJICHUEe 3HAHWKA CTYyJIEHTa, Pa3BUTHE AHAIUTUYCCKUX HABBIKOB IO MPOOJIEMAaTHKE ydeOHOU
JTUCIUTIIMHBI, aKTUBH3AIlMI0 y4eOHO-TIO3HABATEIBLHON JEATEIBHOCTH CTYJICHTOB M CHHXXEHUE
ayJIUTOPHOU Harpy3KHu.

MakcumanbHOE KOJIMYECTBO 0aIOB MO KaXJIOMY BHJIY KOHTPOJIbHBIX MEPOIPUATHN YKa3aHO B
y4eOHON KapTe JUCITUTIIMHBI.



IX. YYHEBHASA KAPTA JUCHUIIJIMHBI

Kypc 2, cemecTtp 3, ounasi popma o0yueHust

Ne Buibl KOHTPOJIBHBIX MEPOIIPUATUI
/1 (HanMeHOBaHUS OTICHOYHBIX CPEJICTB)

KomnuectBo 6amioB

Texyuuit PyGesxHbrii
KOHTPOJIb KOHTPOJITb

Moayab 1. OCHOBBI IOCTPOEHHS U UCIOJIb30BAHUS CUCTEM 00JIBLIIMX JAHHBIX

1 |IIpaxtuueckas padora Ne 1 20 —
2 |Tecr Ne 1 20
Moayasb 2. Pa3patoTka 1 HCII0JIb30BaHUE NPUJIOKEHNH HA OCHOBE pacinpeaejeHHbIX 0a3
AAHHBIX

1 |IIpaktuueckas pabora No 2 20 -
2 |IIpakruueckas padorta Ne 3 20 —
3 |Tect Ne 2 20

Bcero 60 40

BonycHbie Oaybl

He npeaycMoTpeHbl

IIpome:kyTouHas aTTecTauus
B (popme nupepeHIMPOBAHHOIO 324ETA

Or1ieHKa N0 JUCIUITIMHE BBICTABISICTCS 110 CyMME
0aJUIOB 3a TEKYIIMH KOHTPOJIb ¥ PYOCKHBIH
KOHTPOJIb:

— 85-100 6amI0B — OLIEHKA «OTIHYHO;

— 71-84 GaJina — OlIEHKA «XOPOIIOY;

— 60-70 GaymIoB — OLIEHKA «YJOBJIETBOPHTEIHLHOY;
MeHee 60 6aiIoB — OIeHKa
«HEYOOBJICTBOPUTCIIBHO»




X. ®OHJ1l OHEHOYHBIX CPEACTB

10.1. MMacnopT (poHIa OLEHOUYHBIX CPEICTB

Ne
i WNuaukaTop AOCTHKEHUS KOMIETEHIIMH HaumenoBanue o1ieHOYHOTO Cpe/icTBa
1 I1K-4.1. PykKOoBOJIUT MTPOEKTAMH IO TIOCTPOCHHUIO — mpakTudeckas pabora Nel;
KOMILJIEKCHBIX CUCTEM Ha OCHOBE aHAJTMTUKH OOJBIINX — Ttect Nel, tect Ne2
JTAHHBIX B PA3JIMYHBIX OTPACIISIX CO CTOPOHBI
3aKa34rKa
2 I1K-6.1. Ynpasmnser nmorydeHHUEM, XpaHEHHUEM, — mpakTudeckas pabora Nel;
nepeaayeit, 00paboTKOM OOJBIINX JaHHBIX — Tpaktudeckas pabora Ne2;
— mpakTudeckas pabora Ne3;
— tecT Nel, Tect Ne2
3 [1K-6.2. YnpaBnser KauecTBOM OOJIBIINX JAHHBIX — mpaktudeckas pabdora Nel;
— Ttect Nel, Tect Ne2

10.2. TpakTuyeckasi padora Nel

3aganue 1.1.: Hactpoiika obnaunoii cpeapt Microsoft Azure u paboueit 001acTH MaTHHHOTO
oOyueHus

1. 3apeructpupoBarbes B mporpamme Microsoft Dreamspark. TTonyunTs Koa MOATBEPKIACHUS
Microsoft Azure for Students (J{o6aButs B kop3uny, OdopmuTh 3aka3). CieaoBaTh HHCTPYKIMH IO
peructpanuu B Microsoft Azure. I[Ipoiitu Bepudukanuro mo Homepy TenedoHa.

2. ABropusoBathcs B CTynuu MammHHOro 0o0y4enus https://studio.azureml.net/

3. BeinoaHuThs 00y4aromye ThloTOpUaIbl:

3.1. Co3nanue nepBoro 3KcrnepuMenTa (Ha npumepe Habopa JlaHHble O 1leHaX Ha aBTOMOOMIIN)

https://docs.microsoft.com/ru-ru/azure/machine-learning/studio/create-experiment

3.2. IlomaroBoe pyKoBOJACTBO MO pa3pabOTKe pelieHus s MPOTHO3HON aHATUTHKHU B CITYKOe
MalIMHHOTO 00yUeHust Azure JJis OIICHKH KPEIUTHBIX PUCKOB.

https://docs.microsoft.com/ru-ru/azure/machine-learning/studio/walkthrough-develop-
predictive-solution

JHevictBus ¢ 1 mo 4.

1. Coznanue paboueil 061acTH MallIMHHOTO 00y4YeHUs

2. OTmpaBKa CYIIECTBYIOIINX TAHHBIX

3. CoznaHue HOBOTO SKCIEPUMEHTA

4. O0yueHue 1 aHaIu3 MoJeNen

Bxr0unTh B OTYET CXEMBI SKCIIEPUMEHTOB, MOITBEPIKIAIOIINE BHIMOTHEHNE THhIOTOPHATIOB.

4. Co3math PKCIEPUMEHT U OOy4YUTHh MOJENb Ha MpUMepe Habopa NaHHBIX (110 BapHUaHTaM).
HeoOxonumo cpaBuuTh Mexay coboil (Evaluate Model) He MeHee Tpex anropuTMoB.

Conaepxanue oTyeTa:

- Onncanue HaOopa JaHHBIX.

- Cxema 3KCIepuMEHTa.

- O1ieHKa pe3yIbTaTOB SKCIIEPUMEHTA.

3ananue 1.2. Pa3BopaunBanue kiactepa B HDInsight

Coznmanne knactepoB moj ynpasieHuem Linux B HDInsight ¢ momomipio moprana Azure
https://docs.microsoft.com/ru-ru/azure/hdinsight/hdinsight-hadoop-create-linux-clusters-portal
BrimmonHuTE 3a1aHU:

1) Co3nanue kiactepa Apache Spark B Azure HDInsight
https://docs.microsoft.com/ru-ru/azure/hdinsight/spark/apache-spark-jupyter-spark-sql



https://studio.azureml.net/
https://docs.microsoft.com/ru-ru/azure/machine-learning/studio/create-experiment
https://docs.microsoft.com/ru-ru/azure/machine-learning/studio/walkthrough-develop-predictive-solution
https://docs.microsoft.com/ru-ru/azure/machine-learning/studio/walkthrough-develop-predictive-solution
https://docs.microsoft.com/ru-ru/azure/hdinsight/hdinsight-hadoop-create-linux-clusters-portal
https://docs.microsoft.com/ru-ru/azure/hdinsight/spark/apache-spark-jupyter-spark-sql

2) Co3ganue npuiiokeHui mammHHOTO o0yueHust Apache Spark B Azure HDInsight

https://docs.microsoft.com/ru-ru/azure/hdinsight/spark/apache-spark-ipython-notebook-
machine-learning

3) Ucnonb3oBanue Spark MLIib nist co3nanus npuitokeHUs: MAalIMHHOTO OOYyYEHUs U aHaJIn3a
Habopa JaHHBIX

https://docs.microsoft.com/ru-ru/azure/hdinsight/spark/apache-spark-machine-learning-mllib-

ipython

3ananue 1.3. bubnnoreka mamuaaOoro ooydenus Mahout mst Apache Hadoop

Mahout http://mahout.apache.org/ — sto OubGnMoTeKa MammHHOrO 00y4yeHusi s Apache
Hadoop. Mahout coaepxxutr anropuTmbel it 0OpaOOTKM JaHHBIX, TakKWe Kak (UiIbTpamus,
KJIacCU(UKALNS U KIIaCTepU3aLIUAL.

3amanme: [logkmountbess k Hadoop uwepes SSH. PeanmusoBath cuctemMy pekoMeHAAMi ¢
IoMoIIbI0 OndIHoTexku Mahout.

[Toaxmouenne k HDInsight (Hadoop) ¢ momonisro SSH

https://docs.microsoft.com/ru-ru/azure/hdinsight/hdinsight-hadoop-linux-use-ssh-unix

OpenSSH (Gera-Bepcusi). B Fall Creators Update BwiGepute [lapamerpsr > Ilpunoxkenus u
BO3MOXXHOCTH > YTIpaBJICHUE JOIMOJHUTEIBHBIMU KOMIIOHEHTaMH > JloO6aBuTh pyHknuto u KiweHt
OpenSSH.

https://blogs.msdn.microsoft.com/powershell/2017/12/15/using-the-openssh-beta-in-windows-
10-fall-creators-update-and-windows-server-1709/

6o PuTTY

https://www.chiark.greenend.org.uk/~sgtatham/putty/

Coznanue crnmcka peKOMeHIyemblx (GribMoB ¢ momomisio Apache Mahout m Hadoop B
HDInsight (SSH) na mnardopme Linux

https://docs.microsoft.com/ru-ru/azure/hdinsight/hadoop/apache-hadoop-mahout-linux-mac

3ananue 1.4. [Tnatdpopma Hadoop MapRedice

Hadoop MapReduce — »sto mnporpammuas rmiardgopMa i HaluMCaHWs — 3aJaHHM,
oOpabaTeIBarOIUX OOINbIIHE O0BEMBl JAHHBIX. BXONHBIE JaHHBIE Pa30MBAIOTCS HA HE3aBHUCHMBIE
0JIOKH, KOTOPBIE 3aTeM 00padaThIBalOTCS MapalljIeIbHO Ha y3J1aX KiacTepa.

Hcnons3oBanue MapReduce B Hadoop B HDInsight

https://docs.microsoft.com/ru-ru/azure/hdinsight/hadoop/hdinsight-use-mapreduce

3amaHue: peann3oBaTh MPUIOKEHHE AJIS MOJACYeTa CJIOB B 3alMCHBIX KHIDKKax JleoHapao na
Bunuu Ha Java nu6o_ Ha Python, ucnonesys komanast Hadoop uepes SSH.

Pazpabotka nmporpamm MapReduce na Java ans Hadoop B HDInsight

https://docs.microsoft.com/ru-ru/azure/hdinsight/hadoop/apache-hadoop-develop-deploy-java-
mapreduce-linux

Pazpabotka nporpamm MapReduce ¢ nmotokoBoii nepegaueii Python mist HDInsight

https://docs.microsoft.com/ru-ru/azure/hdinsight/hadoop/apache-hadoop-streaming-python

Kpurepun onenkn:

17-20 GamnoB BBICTABISIETCS CTYACHTY, €CIM OH CBOEBPEMEHHO BBIMOJHMUI BCE 3a/ayH,
MPEelyCMOTPEHHbIE B IMPaKTUYECKOW paboTe, MOATOTOBMUI OTYET B COOTBETCTBHM C TPEOOBaHUSMU
[IPENOAABATeNId U B IPOLECCE 3aIUUTHI IIPOJEMOHCTPUPOBAN HAJIMYMUE TEOPETUYECKUX 3HAHUM B
o0BbeMe coJiep:kaHns Y4eOHON TUCIUIUIMHBI, OTHOCAIIEHCS K mpakTHieckol pabote. Cymen OTBETUTh
Ha JIOIIOJIHUTEIIBHBIE BOIIPOCHI, CBSI3aHHBIE HE TOJBKO C IIPOLIECCOM BBINOJIHEHUS MPAKTUYECKOMN
paboThl, HO U C MTOHMMAHUEM COBEPILIEHHBIX AEHCTBUI U PELICHHBIX 33/1a4.

14-16 GanoB BBICTABIISETCS CTYJCHTY, €CIIU OH BBIMONHWI 0T 70% 3amad, mpeaycMOTPEHHBIX
B IMpakTU4eckoi paboTe, MOATOTOBUI OTYET B COOTBETCTBHM C TPeOOBaHUSMHU IpenojaBaTels U B
nporecce 3alUThl MPOJEMOHCTPUPOBA HAIMYME TEOPETHUECKUX 3HAHUN B 00BEME COAep)KaHUs


https://docs.microsoft.com/ru-ru/azure/hdinsight/spark/apache-spark-ipython-notebook-machine-learning
https://docs.microsoft.com/ru-ru/azure/hdinsight/spark/apache-spark-ipython-notebook-machine-learning
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https://docs.microsoft.com/ru-ru/azure/hdinsight/hdinsight-hadoop-linux-use-ssh-unix
https://blogs.msdn.microsoft.com/powershell/2017/12/15/using-the-openssh-beta-in-windows-10-fall-creators-update-and-windows-server-1709/
https://blogs.msdn.microsoft.com/powershell/2017/12/15/using-the-openssh-beta-in-windows-10-fall-creators-update-and-windows-server-1709/
https://www.chiark.greenend.org.uk/~sgtatham/putty/
https://docs.microsoft.com/ru-ru/azure/hdinsight/hadoop/apache-hadoop-mahout-linux-mac
https://docs.microsoft.com/ru-ru/azure/hdinsight/hadoop/hdinsight-use-mapreduce
https://docs.microsoft.com/ru-ru/azure/hdinsight/hadoop/apache-hadoop-develop-deploy-java-mapreduce-linux
https://docs.microsoft.com/ru-ru/azure/hdinsight/hadoop/apache-hadoop-develop-deploy-java-mapreduce-linux
https://docs.microsoft.com/ru-ru/azure/hdinsight/hadoop/apache-hadoop-streaming-python

y4eOHOW JMCIUIUIMHBI, OTHOCSIICHCS K mNpakTHdeckoil padore. Cymen OTBETUTh Ha BOIPOCHI,
CBSI3aHHBIE C MTPOLIECCOM BBITIOIHEHUS PAKTHUECKON paOOTHI.

12-13 6anoB BBICTABISETCS CTYIEHTY, €clid OH Oosiee ueM Ha 50% BBINOIHUI TOCTaBICHHbIE
B TPaKTHYECKOW paboTe 3aaayu, CIOCOOCH OTBETHTh Ha BOMPOCHI, KACAIOIIMECS TEOPETUYECKOU
COCTaBJISIONICH B 00beMe coziep kaHus yueOHOM JUCIUIUIMHBI, OTHOCSIICHCS K MPaKTUYeCcKoi padoTe.

(0 6aymToB BBICTABISIETCS CTYICHTY, eciii OH Ooiiee ueM Ha 50% He BBITIOJHWI MOCTABICHHBIC B
MpaKTUYEeCKOH padoTe 3ajauM, HE CIOCOOEH OTBETUTh HA BOMPOCHI, KACAIOUIUECS TEOPETUYECKOM
COCTaBIISIOLICH B 00BbEME COJepKaHUs y4eOHOM JUCIUIUIMHBL, OTHOCALICHCS K IPAaKTUYECKOi padore.

10.3. MpakTuyeckasi padora Ne2

I'pagposas CYB/] Neodj

B kadecTBe OCHOBHOI'O MCTOYHHMKA cripaBouHOM mMHGMopmaruu no rpadooir CYB]/] Neod] u
s3b1Ky Cypher ucnions3yiite pecypc http://docs.neo4j.org/.

3ananue 1.1. Pazpa6orka 6a3bl JaHHBIX COUMATBHOM CeTH

Hcnone3ys rpadosyro CYBJl Neo4j, pa3paboraiite 6a3y AaHHBIX MOJEIBHOW COLIMATBHOM
CeTH. Y3ell COUMaIbHOW ceTH uMeeT cienyromue atpulyrsi: ®UO, moi, Bo3pact, TOpojl, CIHCOK
IPYIIl 110 UHTepecaM (HaImpuMep: CIOPT, UIPbl, KOMIbIOTEpPhl). CeMaHTHUKa CBSI3U MEXIY y3JlaMH —
JPY>KECKHE OTHOLLIEHUS! COOTBETCTBYIOLINX MEPCOH («A siBisieTcst ApyroM by).

s atoro:

1. PaspaGoraiite ckpunt ¢ 3ampocamu Ha sizbike Cypher, KOTOpbIE 3arpyKaroT 06a3y JaHHBIX
counanbHoi cetu B CYB]] Neo4j. basza nomkHa conepxkars He MeHee 10 y3moB u He MeHee 15
CBA3EH MEXAYy HUMH.

2. 3arpysure 6a3y nanubix B CYBJI Neo4j npu nomomu koHconbHoro kiuenta (Neo4jShell.bat).

3aganue 1.2. Pazpaborka 3anpocoB k rpadam (2 gaca)
PazpaboraiiTe u mpoTecTUpylTe 3ampoCckl Ha BEIOOPKY JaHHBIX W3 CO3/IaHHOM TpadoBoii a3kl
JAHHBIX.

s atoro:

1. Usyunre cnpaBounyro wuHpopmanmioo o s3bike Cypher mo Teme Reading Clauses u
paspaborTaiiTe cienyronme 3anpocs:

1) Bwinats ynopsmouenssiii cnucok ®HO mnepcow.

2) Beigats crmcok ®UO MyKYMH ¢ yKa3aHMEM BO3PACTa, YIOPAHOYEHHBIH MO YOBIBAHHUIO
BO3pacTa.

3) Beigath ynopsgoueHHslii cnucok ®UO apyseit nepconst 3ananapvu GHO.
4) Beimath ynopsaoueHnsiii cniucok ®UO npyseit apyseit nepconsl 3aganubiMu GHO.

5) Beigath ynopsouenHsii no andasuty crucok ®UO mepcoH, B KOTOPOM Uil KakIoi
IIEPCOHBI YKA3aHO KOJUYECTBO JAPY3EH.

2. Wsyuute cnpasounyro umHpopMamuio o szeike Cypher mo Teme Functions m paspaGoraiite
CIIETYIOIIHE 3aIPOCHI:

1) Boinats ynopsmodeHHbIi CIIICOK TPYII COIHATBHOM CETH.
2) BwlaaTh yHopsI0YeHHBIH CIUCOK IPYTIT HEPCOHBI ¢ 3aaHHbMu DHO.

3) BblgaTh CHHMCOK TPYHI CONMANBLHOM CETH C yKa3aHHEM KOJMYECTBA UYJIEHOB KaXIOH
TPYIIIIBL, YIOPSAAOYESHHBINH MO YOBIBAHUIO KOJIMYECTBA YICHOB IPYIIIIHI.


http://docs.neo4j.org/

4) Boimate crmcok ®UO mepcoH, B KOTOPOM UIA KakIOH MEPCOHBI YKAa3aHO KONMYECTBO
IpyMi, B KOTOPbIE OHA BXOAMT, YIIOPSIOYEHHBIH 110 YOBIBAHUIO KOJMYECTBA IPYIIIL.

5) Boizath obmiee KOJMYECTBO TPy, B KOTOPBIX COCTOAT Apy3bs Apy3eil MEpCOHBI €
3aganaeiMu OUO.

3aganue 1.3. Busyaausanus rpagda
PazpaloraiiTe 1 npoTecTUpyiTe 3apochl Ha OOHOBJIEHHE CBOMCTB y3J10B rpad)a 1 BBIIOJIHUTE C
WX MOMOIIBI0 BU3yaTH3aIuio rpada.

s atoro:

=

Nzyunrte cipaBouHy0 nH(POpMAIHIO 11O cpeacTBaM Busyanusanuu Neodj. OTo6- pasure rpad.
2. Jlo6asbTe cBoiicTBo friend Bcem apy3pAM OJHOH IIepCOHBI M HACTPOHTE MPOGUIIL
BU3yaJIM3alMl TaKUM 00pa3oM, 4TOOBI y3Jibl cO CBOMCTBOM friend oToOpakainch KpacHbBIM
I[BETOM.

3. Jlo6aBeTe cBoiictBo twoHandFriend Bcem apysesaM apyseil 0fHOI NepcOHBI M HACTPONTE
npoduab BH3yadM3allMd TakKUM 00pa3oM, 4TOOBI y37bI cOo cBoiictBom twoHandFriend
0TOOPaKAITMCH KEITHIM [[BETOM.

4. Jlo6aBbTe cBoiicTBO ManyFriends mnepconaM, uMmeromuM O0ojblle 5 Apy3eil, CBOKWCTBO
fewFriends — mepconaM, y KOoTopbIX MeHblie 3 apy3edd. Hactpoiite npoduib BU3yamu3anuu
TaKUM 00pa3oM, 4TOOBI Y3JbI CO CBOiCTBOM ManyFriends oToOpakaiuch 3elE€HBIM I[BETOM,
y311bI cO cBoiicTBOM fewFriends oToOpaxaanuch KpacHBIM I[BETOM, a BCE OCTAJbHBIC Y3JIbI —
JKEJITHIM LBETOM.

5. Jlo6GaBbTe CBOMCTBO Jroupl mepcoHam, COCTOSIIMM B HEKOTOPOM IpyIIe, group2 — mepcoHam,
COCTOSIIIIMM B JAPYrod rpymme, a cBoicTBo bothGroups -- mepcoHam, COCTOSIIMM B 00EHX
rpynmnax. Hactpoiite npoduib BU3yanu3anuyd TakuM oOpa- 30M, YTOOBI y3JIbl CO CBOMCTBOM
groupl oToOpaxkanuch CHHUM IIBETOM, Y3JbI CO CBOMCTBOM Qroup2 oToOpa)kauch KpacHBIM
[BETOM, a y3Jibl cO cBoicTBOM hothGroups — ¢uosneToBsIM [{BETOM.

Kpurepun onenkn:

17-20 ©GamioB BBICTaBISIETCS CTYACHTY, €CIM OH CBOEBPEMEHHO BBIMOJIHHWII BCE 3alaud,
MPEAYCMOTPEHHBIE B TMPAKTUUECKOW paboTe, MOATOTOBUI OTYET B COOTBETCTBUM C TPEeOOBaHUSIMHU
MpEeno/aBaTelis U B IMPOILECCe 3allMThl MPOJEMOHCTPUPOBAT HAIMYHUE TEOPETUYECKHX 3HAHUM B
o0BbeMe cojiep:kaHus Y4eOHON JUCHMILIMHBL, OTHOCAIIEHCS K mpakThuueckol padbote. Cymen OTBETUTh
Ha JIONOJIHUTENIbHBIE BOIPOCHI, CBS3aHHBIE HE TOJBKO C IPOLIECCOM BBIMOJHEHUS MPAKTUYECKON
paboThI, HO U C TOHUMAHUEM COBEPIIICHHBIX JCHCTBUI U PEIIEHHBIX 3a/1a4.

14-16 6anaoB BHICTABISIETCS CTYACHTY, €CJIM OH BHIMOIHII OoT 70% 3amay, MpeayCMOTPEHHBIX
B MPAKTUYECKON pabOTe, MOATOTOBHJI OTYET B COOTBETCTBHHU C TPEOOBAHUSAMHU IPENOJaBATENII U B
MPOLIECCEe 3alIUTHl MPOJEMOHCTPUPOBAT HAIWYUE TEOPETHUECKUX 3HAHUUW B OOBEME COJEp>KaHUs
y4eOHOW JUCIUIUIMHBI, OTHOCSIICHCS K mpakTudeckoil padore. Cymen OTBETHUTh Ha BOIPOCHI,
CBSI3aHHBIE C MTPOLIECCOM BBITIOJIHEHHUS TPAKTHYECKON paOOTHI.

12-13 6amioB BBICTABISETCS CTYICHTY, €Clid OH Oosiee ueM Ha 50% BBIMOJHIII TOCTaBICHHBIC
B TIpakTHUYeCKOi paboTe 3amaud, cmocoOeH OTBETHUTh Ha BOIPOCHI, KacCaloNIHecs TEOPETHUECKON
COCTaBJISIIONIEH B 00bEeMe COZIepKaHUs YICOHOU TUCITUTIIIMHBI, OTHOCSIIECHCS K MPAaKTUUECKOU padoTe.

(0 6amnoB BBICTABISIETCS CTYACHTY, €ciii OH Oosiee ueM Ha 50% He BHITOTHWI MOCTaBICHHBIE B
MpaKTU4YEeCKOH paboTe 3aJauM, HE CIOCOOEH OTBETUTh Ha BOIPOCHI, KAacaroIIMecs TEOpPEeTHUECKON
COCTaBJISIONICH B 00beMe co/iepiKaHus yueOHOU JUCIHUILTUHBI, OTHOCSIICHCS K MPAaKTUYECKOU padoTe.



10.4. lpakTuyeckas padora Ne3

Hoxkymenm-opuenmuposannas CYBJ/] MongoDB

B  kadecTBe OCHOBHOTO HCTOYHHMKA CIPAaBOYHOM  HMH(POpPMANUK 110  JOKYMEHT-
opuentupoBanaoii CYBJ] MongoDB wucnosns3yiite pecypebl http://docs.mongodb.org/manual/ u
http://jsman.ru/mongo- book/.

3ananme 1.1. Pazpadorka 0a3bl 1aHHbIX ¢ ucnojb3oBanuem CYB/l MongoDB

Ucnonszys CYB/] MongoDB, pa3paboraiite 0a3y naHHBIX, TpeIHA3HAYCHHYIO UISI XPaHEHHsI JIOTOB
BeO-cepBepa. Jlor Bkirouaer B cebs cuenyrommue nons: aapec pecypca (URL), IP-ampec
M0JIb30BATEIbCKOTO KOMIIBIOTEPA, OTMETKA BpPEMEHHM Hauaja MPOCMOTpa pecypca, IMTEIbHOCTb
IIPOCMOTpa pecypca.

s atoro:

1. PaspaGortaiiTe KOHCONBHYIO YTHIUTY AJIs NpeoOpaszoBanus jora Be6-cepsepa B popmare CSV
(Comma Separated Values), B popmar JSON. Jlor momkeH co- AepKaTh MOJIS CO CIASAYIONTIMHI
HazBanusmu: URL, IP, timeStamp, timeSpent.

2. Paspaboraiite 3ampochl A 3arpy3KM IOJNYYeHHBIX AaHHBIX B (opmare JSON B CVYB/]
MongoDB.

3aganme 1.2. Pa3pabdorka 3anpocos B CYB/l MongoDB
1. PaspaGoraiiTe u IPOTECTUPYITE 3aIPOCH] Ha BHIOOPKY MAaHHBIX M3 CO3IAHHBIX KOJUIEKIIHIA.

2. Paspaboraiite u nporectupyiite Qpynkuun MapReduce 115 aHanu3a M0ceIaeMOCTH PECYPCOB
web-cepsepa.

s atoro:

1. PaspaGoraiitecnenyromue 3anpocsl, WCIOJIb3ysl ~ BCTPOCHHBIE B CYB/[

MongoDB cpenctBamu BbIOOPKU:

1) Buinats ynopsmouennsiit cnucok URL pecypcos.

2) Boimath ymopsmoueHHEIH CrHMcOK IP-afpecoB IONb30BaTesel, MOCETHBIINX PECYPC C
3amanaeiM URL.

3) Beigath ymopsmodennsiii cucok URL pecypcoB, MOCEMIEHHBIX B 3aJaHHBINA BpeMEHHOI
HIEPHOJ.

4) Boimate ymopsmodenHblf crmcok URL  pecypcoB, TOCEIIEHHBIX TIOMb30BATENEM C
3agaHHbIM [P-anpecom.

2. PaspaboraiiTecnenyiomue 3ampochl, WCIOJIb3ysl ~ BCTPOCHHBIE B CYBJ

MongoDB cpenctBa nporpamMmmupoBaHus Ha OCHOBe napaaurmMsl MapReduce:

1) Bemate crmcok URL pecypcoB ¢ yKasaHMEM CyMMapHOH THTENHHOCTH MOCENIEHHS
Ka)KJI0T0 pecypca, yIopsiA0YeHHbIN 10 yObIBaHUIO.

2) Bwigats crmcok URL pecypcoB ¢ yKasaHMEM CyMMAapHOTO KOJHYECTBA MOCENIEHMI
Ka)XJI0TO pecypca, yIopsiA0YeHHbIN 10 yObIBaHUIO.

3) Beigath crimcox URL pecypcoB ¢ ykazaHHEM KOMHMYECTBA MOCENIEHHH KakI0To pecypea B
JIeHb 3a 3aJaHHbIi nepuon, ynopsaodeHHeli URL pecypca m yObIBaHUIO KOJIMYECTBa
ITOCEIEHU M.

4) Boimath crucox IP-ajpecoB C YKa3aHHEM CYMMApHOTO KONMYECTBA M CyMMAapHOii
JUIUTEIBHOCTHU MOCELIEHUI PeCypCcoB, YIOPSA0UEHHBIN M0 aJpecy, YObIBAHUIO KOJIUYECTBA
1 YOBIBAaHUIO JUTUTEIBHOCTH.


http://docs.mongodb.org/manual/
http://jsman.ru/mongo-%20book/

Kpurepum ouenku:

17-20 GamioB BBICTABISIETCS CTYACHTY, €CIM OH CBOCBPEMEHHO BBHITIOJHUJ BCE 3aJlayH,
NPEIyCMOTPEHHBIE B MPAKTHYECKOW paboTe, MOATOTOBHII OTYET B COOTBETCTBHHM C TPEOOBaHHSAMHU
mpernojaBaTesis U B IPOLECCe 3alIUThl MPOJIEMOHCTPUPOBAT HAJIMUME TEOPETUYECKUX 3HAHUNA B
o0beMe cosiepKaHusl y4eOHOM TUCIUIIMHBI, OTHOCAIICHCS K MpakTu4eckoil padore. Cymen OTBETUTH
Ha JOMOJHUTEIbHBIE BOIPOCHI, CBS3aHHBIE HE TOJIBKO C TMPOIIECCOM BBIMOJHEHUS MPAKTUYECKOM
paboThl, HO U C MOHUMAHHEM COBEPILEHHBIX JCHCTBUI M PEIICHHBIX 3ajad.

14-16 6anaoB BBICTABISETCS CTYACHTY, €CJIM OH BBINOJIHII 0T 70% 3amay, MpeayCcMOTPEHHBIX
B IpakTU4eckoil paboTe, MOATOTOBUI OTYET B COOTBETCTBHM C TPEOOBaHUSMHU IpENoiaBaTelisi U B
mporecce 3alUThl MPOJEMOHCTPUPOBAI HAJIMYUE TEOPETHUECKUX 3HAHUKH B 00BEME COAepIKaHUs
yueOHOM JMCHUMIUIMHBI, OTHOCAIICHCS K mpakThuyeckoil pabore. CyMmen OTBETHTh Ha BOIPOCHI,
CBSI3aHHBIE C MTPOIIECCOM BBITIOHEHUS MPAKTUIECKON paboTHhI.

12-13 6anoB BBICTABISETCS CTYIEHTY, eclid OH Oosiee ueM Ha 50% BBIMOIHII OCTaBICHHbBIE
B TPAKTHYECKOW paboTe 3ahayd, CIOCOOCH OTBETUTh HAa BONPOCHI, KACAIOIIMECS TEOPETUUYECKOMH
COCTaBJISIONICH B 00beMe co/iep KaHus yueOHOM JUCIUILIMHBL, OTHOCSIICHCS K MPaKTUYeCcKoi padoTe.

(0 6amToB BBICTABISIETCS CTYJCHTY, €Cii OH Oosiee ueM Ha 50% He BBITIOIHUI TOCTABIICHHBIC B
MPAKTUYECKOH padoTe 3aJaud, HE CIOCOOEH OTBETUTh HA BOIPOCHI, KACaroIIMeCcs TEOPETHUECKON
COCTaBIISIIOLICH B 00BbEME COJepKaHUs y4eOHOM MUCIUTUIMHBI, OTHOCAIICHCS K IPAaKTUIECKOi padore.

MeToauueckue PE€KOMEHIAIUHU MO BHINIOJHCHUIO MIPAKTUIECCKHUX pa60T

Llenbio MpakTHYECKUX PadOT SBISAETCSA MPHOOPETEHNE PAKTUICCKUX HABBIKOB MCITOJIb30BAHMS
MaTeMaTHYeCKUX MOJee, MEeTOJ0B M aJIrOpUTMOB B 00JacTH TEXHOJOTHI aHaiau3a OOJIBIIMX
JAHHBIX; YCBOCHHE IOYYEHHBIX 3HAHHWH CTYJCHTAMH, a TaKkKe (OpPMHpPOBAHUE y HUX MOTHBALUHU K
caM000pa30BaHMIO 3a CYET aKTUBU3ALMH CAMOCTOATENIBHOM MO3HABATEIBHOM JeSATEIbHOCTH.

Bce paboThl BBINOJIHAIOTCS CTYAGHTaMH B paMKax 4-X akaJeMUYEeCKHMX YacoB, KOTOpbIE
OTBEZICHbI YUE€OHBIM IIJIAHOM.

HUtorom paboThl dABISETCA 3alUTa [OJIYYEHHBIX pE3yJbTAaTOB. 3allUTa IPOBOJUTCS
MH/IMBUYAJIHO B (hopMe colOeceloBaHUs U MPOBEPKE MOJYyYCHHBIX HaBBIKOB pabOTHI ¢ CUCTEMON Ha
KOMIIBIOTEPE.

10.5. Tecr Ne 1

1. Tekcr 3apaHus:

BsI cobupaerech HCONB30BaTh OMOIMOTEKY MalIMHHOTO 00y4yeHust RevoScaleR mst
pacrpenenénHoi 00paboTku AaHHbIX B cpene Apache Hadoop. Kakue nCTOYHHMKY TaHHBIX BbI
OyzaeTe UCIONB30BaTh?

A. Baza nannbix Microsoft SQL Server.
B. ®aiiner ganasix XDF.

C. Ucrounuku gauaerx ODBC.

D. ba3a nanubix Teradata.

OTtBet (KJI104):

B

Kpurepun u napamerpnl OLleHUBAHUSA

[IpaBusbHBIN OTBET — 5 OaNIOB, HEMPaBUIbHBINA 0TBET — 0 6ayLI0B

2. Tekcr 3a1aHuA:




Knaccudukannonnas mozaens B nmakete rpart B cpeae R moctpouna nepeBo petieHui,
MIPUBEJICHHOE HA PUCYHKE HIKE:

RevoTreeView F Options ~  Help ~

Kyphosis

absent

present

Y
| 145 | presel Age
M A

Start

- —
absent

absent

absent

CKOJIBKO JIMCTOBBIX BEPIINH B 3TOM JiepeBe?

OTtser (KJII04):

5

Kputepun u napamerpbl OLleHHBAHUS:

[IpaBunbHBIN OTBET — 5 6a/I0B, HEMPABWIbHBINA OTBET — 0 OaJIIIOB

TexcT 3apanud:

B xoze sxcnepumenta B Azure ML Mozienb JeMOHCTPUPYET MHOTO OLIHOOK Ha
MOJITBEPKIA0IeM Habope TaHHBIX U BCETO HECKOJILKO OMIMOOK Ha 00YJaromuX JaHHBIX. B yem
HaunboJiee BepoATHas MPUYNHA 3TUX OLIHMOOK?

A. IlepeoOyueHnue.

B. O6006menue.

C. HenooOyuenue.

D. Cauuikom mpocToi NpeanuKTop.

E. «[Ipoxiatre 601101 pa3sMEpPHOCTHY

OTtBer (KJII04):

A

Kpurtepuu u napamMeTrpbl OlleHUBAHUS:

[IpaBuiibHBIH OTBET — 5 0aioB, HEMPaBUIbHBIN O0TBET — () OayIoB

TexcT 3apanud:

Kaxk xi1roun 1 3HaYeHUs MPECTABISIIOTCS U TIepeaaroTes npoueccy ceptku (Reducer) Bo Bpems
cTaHapTHOMU (a3bl COPTHPOBKHU U nepemennBanus B MapReduce?

A. Kiroun Nnepeaar0TCA NpoUECCy CBEPTKU B OTCOPTHUPOBAHHOM MOPAAKE, & 3SHAYCHHUA IJIA
KJIr04a COPTUPYIOTCA B IOPAAKE BO3pACTaAHUA.



B. Kiroun nepenatorcst mporeccy CBEpTKU B OTCOPTUPOBAHHOM MOPSAKE, a 3HAUCHUS IS
KJII04a HE COPTUPYIOTCHI.

C. Kimroun nepenarotcs Mpoieccy CBepTKU B CIIy4aiiHOM MOpPSAKE, a 3HAUEHUS AJIs KJIto4a He
COpPTUPYIOTCSI.

D. Kitroun nepenaroTcst mpoiieccy CBepTKU B CIIy4ailHOM MOpPSIKE, a 3HAUCHUS JJIs KITro4ya
COPTUPYIOTCS B TIOPSIIKE BO3pACTaHUSI.

OTtBer (KJI104):

B

Kpurtepuu u napamerpbl OleHUBAHUS:

[IpaBusbHBIH OTBET — 5 OaIOB, HeNPaBMIIbHBINA 0TBET — 0 6ayIOB

TexkcT 3a0aHuA:

B kakoii MOMEHT MOKHO BBI3BaTh MeTOA cBepTkH B MapReduce?

A. Kak ToJIbKO XOTsI OBl OJIMH TPOIECC OTOOPAKEHUS 3aKOHIUT 00paOOTKY 3aIUCEH.
B. 3aBucut ot InputFormat, uconszyemoro i 3a1aHusl.

C. He panbIiie, 4eM Bce MPOIIECCHl OTOOPAKEHUS 3aKOHYIAT 00paOOTKY 3aITUCEH.

D. Kak Tos1pK0 TIpOIiecC 0TOOpaKeHHsI 3aKOHYUT 00pabOTKy MEPBOM 3aIHCH.

OTtBet (KJI104):

C

Kpurtepun u napamerpbl OLleHUBAHUSA:

[IpaBunbHBIN OTBET — 5 6a/I0B, HEMPABWIbHBINA OTBET — 0 OaJIIIOB

TexcT 3apanud:

YKaKuTe MPaBUIBHYIO MOCIIE0BATeILHOCTD Jyis 3amucu B HDFS.

A. Kiuent HDFS xammpyeT nakeTsl JaHHBIX B TAMATH.
B. NameNode npenocrasasier DataNode nndopmariinio o pacrioioKeHUH PETIHK OJI0KOB.
C. KineHT mepezaeT makeT JaHHBIX MepBoii 1eaeBoit DataNode.

OTtBet (KJI104):

ABC

Kpurtepuu u napamerpbl OleHUBAHUSA:

ITpaBusbHBIN OTBET — 5 OaNsIOB, HEMPaBMIIbHBINA 0TBET — 0 6ayLIOB

Texcer 3apauud:

Ha n300paxeHun rpaHnIa mpeaMeTa BelJelIeHa 001acTh0 KpacHOTo 1iBeTa. Kakum THmom
npepsiBHOCTH (Discontinuity) xapakTepu3yercs 3Ta 00J1acTh?



A. IIpepbIBHOCTH 1O IITyOUHE.

B. [IpepbIBHOCTB 1O I[BETY TTOBEPXHOCTH.
C. IIpepbIBHOCTH IO OCBEIIEHHOCTH.

D. Hu ouH U3 nepeyuciieHHbIX TUIIOB.

OT1Ber (KJI104):

A

Kpurtepuu u napamerpbl OleHUBAHUSA:

[IpaBuibHBIN OTBET — 5 0aIoB, HEMPaBUIbHBIN OTBET — () OaLIoB

TexcT 3apanug:

Be1 cobpanu mannbie o 10 Teicsiuax cooOieHuid B Twitter, u Gosbie Hukakoi nHdopmanuu. Ber
XOTHUTE CO3/1aTh MO/IENb KJIaCCU(PUKALIUU TBUTOB, KOTOPast KIaCCU(PULIUMPYET KaXAblil U3 TBUTOB B
OJIMH U3 TPEX KIIACCOB — ITOJIOKUTEIBHBIN, OTPULATENbHBIM HIIM HEUTPAJIbHBIN.

Kakas u3 mojeneii MO>KeT BBITIOTHUTH KJIaCCU(UKAIIMIO TBUTOB AJIs aHAINM3a TOHATBHOCTH
Tekcra’?

A. Naive Bayes.

B. SVM.

C. Naive Bayes u SVM.

D. Hu onHa U3 mepednciieHHbIX

OTtBer (KJII04):

D

Kpurtepuu u napamMerpbl OlleHUBAHUS:



https://s3-ap-south-1.amazonaws.com/av-blog-media/wp-content/uploads/2017/08/31105320/Image6.jpg

10.

11.

[TpaBunbHBIN OTBET — 5 6a/I0B, HEMIPAaBWIbHBINA OTBET — 0 OasIoB

TexcT 3apannd:

PaccmoTpum tpu Tabmuier Tabl, Tab2 u Tab3, kotopsie comepskat 10, 15 u 20 3amwucet,
COOTBETCTBEHHO. 5 3amuceil IBISIOTCS OOIMMH BO BCEX TpeX TaOiIMIax.

Bb1 pemraere 00beIMHUTD TPU TaOIULIBI IPU IOMOILHU IEPEKPECTHOTO coeinHeHHsl. CKOIbKO
CTPOK OyJeT B JCKapTOBOM MPOU3BEICHUH ITHX TaOIUI?

OTtBer (KJI104):

3000

Kpurtepuu u napamerpbl OlleHUBAHUS:

[IpaBunbHBIN OTBET — 5 6a/IOB, HEMIPABWIbHBINA OTBET — ) OaJIIIOB

TexcT 3apanud:

IIpu oOyueHnn HEMPOHHOM ceTH B 3a7aue pacro3HaBaHUs 00pa30B ObLT OCTPOEH CIENYIOIUI
rpaduk omuOku 00y4eHHs U OUTHOKY BATUIAINN MOICIIH.

Error
A

A B. € D

validation
N

\__,_,..-/
\\R_‘ .
F——1rain
Time
Kaxoiit MOMEHT BpeMeHH JTydllle BCETO MOAXOAUT AJIsi PAHHETO OCTaHOBa?

A A
B. B
C. C
D. D

OTtser (KJII04):

C

Kpurtepuu u napamerpbl OlleHUBAHUS:

[TpaBusbHBIH OTBET — 5 OaIIOB, HeTPaBMIIbHBINA 0TBET — 0 OayToB

Tekcer 3aaauud:

Typuctuueckoe areHTCTBO MpoJaeT aBuaduiIeTsl kinentaM B EBponeiickom Coro3e. AreHTCTBO
X0YeT, YTOOBI BbI BBISIBHIIM 3aKOHOMEPHOCTH U C/IETAIH IIPOTHO3 O 33JepiKKaX PEeHcoB.



12.

ATEHTCTBO paccMaTpHUBAET BOZMOKHOCTh BHEAPEHUSI CUCTEMBI, KOTOpast OyeT HHPOPMUPOBATH
CBOUX KJIMEHTOB O BO3MO>KHBIX 3a/Iep’KKaX M3-3a MOTOAHBIX YCIOBUH.

JlaHHbIE O TOJIeTaxX COJEpIKaT CIEAYIoIne aTpUOyThI:

- DepartureDate: Bpemst otnipaBiieHus ¢ 1eTanu3alnue 1o yacam.

- Carrier: Kox, nmpucoenssiii IATA 1 00bIYHO HCIIOIB3YEMBIH TS HACHTH(DUKAIITH
MEePEeBO3YHKA.

- OriginAirportID: Unentudukaruonasii Homep, npucBoeHubiii USDOT miist naeHTHGUKAIUIH
YHUKAJIBHOTO a3poriopTa (MIPOUCXOKIACHUE perica).

- DestAirportID: Bpems 3afep:KKu B MUHYTaXx.

- DepDet30: ByneBo 3HadyeHme, yKa3bIBaroliee, ObLUIO U OTIPABIICHUE 3aepKaHo Oojee, 4eM Ha
30 MmuHyT (3HaYeHHE | yKa3bIBaET, YTO OTIPaBIECHUE OBLIO 3ajepkano Ha 30 MUHYT win OoJiee).
JlanHble 0 moroJie coaepskar ciexytomue atpudytsr: AirportID, ReadingDate (YYYY/MM/DD
HH), SkyConditionVisibility, WeatherType, Windspeed, StationPressure, PressureChange and
HourlyPrecip.

Heo6xoaumo ycrpanuts cMernienue (bias) u onpenenuts CTOIOBI BXOAHOT0 Habopa JaHHbBIX,
KOTOpBIE 00J1a/1at0T HanOoJIbINeH npeickazarenbHoi cunoil. Kakoit moayns B AzureML cnenyer
HUCIIOIB30BaTh HA KAXKIOM U3 3TAIlOB?

YceTpaHuTh CMENICHUE:

Onpenenuthb cTONOLBI C HAMOOJIBIICH MpeICKa3aTeIbHON CHIION:

Modules

Cross-vahdate Model
Evaluate Model

Remove bias Module
Filter and Sample

Identity the columns that have the greatest Module
predictive power

Filter Based Feature Selection Module
Parameter Sweep

Tune Model Hyper parameters

OTtBer (KJII04):

_______________ | Remove ¢ EValuate Model

va e -
| | Identify the columns that have the gre: P arameter Sweep

predictive pa

Kpurtepuu u napamMerpbl OlleHUBAHUS:

[IpaBunbubIit oTBET — 10 6anoB, HempaBMIIbHBIN 0TBET — 0 GaioB

TexcT 3apanud:

Heo6xoanMo co3aate 3a1aHue, KOTOPOE BBHIMOIHIET YaCTOTHBIA aHAJIN3 BXOAHBIX TaHHBIX. BB
pelaere cienaTh 3T0, HarucaB npolecc oToopakenus (Mapper), KoTopblil HCTIOIb3YET
TextInputFormat n pa30uBaet kaxkaoe 3HaUeHHE (CTPOKY TEKCTa U3 BXOAHOTO (hailna) Ha
OTIENbHBIE CHMBOJIBL. J{J1s1 KQKIOTO U3 ATUX CHMBOJIOB BBI Oy/I€Te BbIIaBaTh CHMBOJI B KAUeCTBE



13.

14.

kimoga u InputWritable B kauectBe 3HaueHus. [I0CKOJIBKY 3TO MPUBEACT K MPOMOPIIHOHATBEHO
6OHBL[IeMy O6’BeMy MNPOMCIKYTOYHBIX NAHHBIX, YCM BXOAHBIX NAHHBIX, KAKHC JIBa pECypCa MOT'yT
CTaTh Y3KUMH MECTaMH?

A. ITpoueccop u ceTeBoil BBOI-BbIBO/I.

B. Ilporneccop u TMCKOBBINA BBOI-BBIBO/I.

C. IIporeccop u onepaTuBHAS MAMSTh.

D. JInckoBbIif BBOA-BBIBOJI M CETEBOM BBOJI-BBIBO/I.

OTtBer (KJII04):

D

Kpurtepuu u napamMerpbl OlleHUBAHUS:

[IpaBunbHbIi oTBeT — 10 GayioB, HENMpaBUILHBIN 0TBET — () 6aIOB

TexkcT 3apanud:

MHOT03HaYHOCTh OTIPEIEISIETCS KaK COCYIIECTBOBAaHNE HECKOIBKUX 3HAYCHUH JIJIS CTIOBA WIIH
¢bpa3zsl B TekcToBOM 00bekTe. Kakas u3 cieayromux Mojesnel, BEpOsSTHO, SBISETCS JIyUIINM
BBIOOPOM JIJIsl yCTpaHEHHsI STON poOiIeMbr?

A. Knaccudukarop «ciaydaitHblii Jecy.
B. CBepTouHble HEWPOHHBIE CETH.

C. I'paaueHTHBIN OyCTHHT.

D. Hu ogHa u3 mepedrcieHHBIX.

OTtser (KJII04):

B

Kputepuu u napamerpbl OleHUBAHUS:

[IpaBunbHbIi oTBET — 10 GanoB, HempaBMIbHBIN 0TBET — 0 GaioB

TexcT 3apanud:

Hwxe npuBeneHa BxoaHas Marpuna pasmepHoct 7 X 7. Kakoit OyneT BbIXOIHAs MaTpHILIA, €CIIH
MIPUMEHUTD CBEPTOUHBIH cioil 3 X 3 co crpaiiiom 2?7

1 2 4 1 4 0 1
0 0 1 6 1 5 5
1 4 4 5 1 4 1
4 1 5 1 6 5 0
1 0 6 5 1 1 8
2 3 1 8 5 8 1
0 9 1 2 3 1 4
A 4 6 5

6 6 8

9 8 8
B 4 5 5

6 6 8

9 8 6




C 4 5 6
3 6 8
9 9 6
D 4 3 3
3 3 3
4 3 4

OTtBer (KJI104):

A

Kpurtepuu u napamerpbl OleHUBAHUS:

[IpaBunbHbIi oTBeT — 10 GaoB, HeNMpaBUILHBIN 0TBET — () 6aIOB

15. Tekcr 3apanusa:

[IpennonoxuM, y Hac ecThb S-ciaoliHas HeHpOHHasl ceThb, 00yUeHHE KOTOPOH 3aHMMaeT 3 yaca Ha
GPU ¢ 4 T'6 VRAM. Bo Bpems TecTa Ha KaKyl0 TOUKY JaHHBIX TPeOyeTcs 2 CeKyH/IBL.

Tenepr MBI H3MEHSIEM apXUTEKTYPY, J00ABIISASA UCKIIOUSHHUS TTOcie 2-T0 U 4-TO CJI0EB ¢
kodpunmenTom apomnayra 0,2 u 0,3 COOTBETCTBEHHO.

KaxoBo Oynet BpeMsi TECTHPOBAHUS 3TOM HOBOIM apXUTEKTYpPHhI?
A. Menee 2 cekyH]I.
B. 2 cexyHbI.

C. bounb1ie 2 cexyH.
D. CioxHo cKa3ars.

OTtser (KJII04):

B

Kpurtepuu u napamMeTrpbl OlleHUBAHUS:

[TpaBumnbHbIH oTBeT — 10 6a10B, HenpaBUIbHBIN 0TBET — 0 GayI0B

Kputepun onenkmn:

TectupoBanue oreHuBaeTcs qupdepeHIpoBaHHO MO OANTFHOM HIKaje:
e BBIIIOJIHEHO 0e3 ommbOoK U HeqoueToB 85-100% ot o01rero oobema 3agaHui — BBICTABIISIETCS OT
18 1o 20 6amnos;
e BEIITOJHEHO 0e3 omuOoK u HejgoueToB 71-84% oT obmero oobeMa 3aJaHui — BEICTABISAETCS OT
15 o 17 6amnos;
e BEIITOJHEHO 0e3 omuoOok u HegoueToB 60-70% oT obmiero o0beMa 3aJJaHui — BEICTABISAETCS OT
13 o 14 6amnos;
e BEIITOJHEHO 0e3 omuOoK u HegoueToB 50-59% oT obmiero oobeMa 3aJaHui — BBEICTABIAETCS OT
10 mo 12 6anios.
Ecnu Bemonneno meree 50% ot o61iero oobeMa 3a/1aHuil — TECTUPOBAHUE CUUTACTCS HE
MPONJICHHBIM, CTYACHT JOJKEH MPOUTH €0 MOBTOPHO.



10.4. Tect Ne 2

Texcr 3aganua:

VY Bac ecTh 00JauHbIC U JIOKAJIBHBIC PECYPChI, KOTOpbie BKiIouaroT Microsoft SQL Server u
cpeay 6onpmmx gaHHbeix B Apache Hadoop. YV Bac ects 10 MuimirapaoB GakTHUECKUX 3alTUCEH.
J1J1st BEITIOJTHEHUS TIPOTHO3HBIX OTYETOB HEOOXOIUMO IMOCTPOUTH MOJCIH BPEMEHHBIX PSIOB.
UYto BBI OyJeTE UCIIOJIB30BATh?

A. RxSpark B kiactepe Hadoop.

B. RxHadoopMR B xiacrepe Hadoop.

C. RxLocalseq B 6a3e nanubix SQL Server.

D. RxLocalParallel B 6a3e nannsix SQL Server.

OT1BeT (KJI104):

A

Kpurepun u napamerpnl OleHUBAHUSA:

[TpaBuiibHBII OTBET — 5 0aIOB, HEMIPaBMWIbHBIN O0TBET — () OanIoB

Tekcr 3axanug:

Bbl ananusupyere noes3aku Ha Takcu B Meranonuce. Azure Data Factory ncnonb3yercs ans
CO3JJaHUSI KOHBEHEPOB TaHHBIX M OPTaHU3ALUH JBHKCHUS TaHHBIX.

Bl mutanupyere pa3paboraTs IporHo3Hyro Mojens Juist 170 munnonoB ctpok (37 1'6)
HeoOpaboTaHHbIX AaHHBIX B Apache Hive ¢ momomisro Microsoft R Server, uto0s1 onpeaenuTs,
Kakue (pakToOphI BIUSIOT Ha PasMep YaeBbIX.

Bce mnardopmbl, KOTOpbIE UCIOIB3YIOTCS 7S aHAIW3a, oOAMHAKOBbIe. Kaxkapiii pabounii y3en
uMeeT 8-siepHbIil porieccop u 32 I'6 onepaTUBHON aMATH.

Kaxkoii Tum kiacrepa Azure HDInsight ciemyet ncnonb30BaTh /151 MOJYYEHHUS PE3yIbTaTOB Kak
MO>HO ObIcTpee?

A. Hadoop

B. HBase

C. HDInsight Interactive Query
D. Spark

OT1BeT (KJI104):

C

Kpurtepuu u napaMmeTpbl OlleHUBAHUSI:

[TpaBuiibHBIN OTBET — 5 0aIoB, HEMpaBUWIbHBIN OTBET — 0 OamIoB

Texkcr 3apanuga:

B Tabnuue npuBeeHO onUcaHne KIMHUYECKOT0 Habopa JaHHBIX 10 BBDKMBAEMOCTH IPU pakKe
MOJIOUHOM jkene3bl. Kakoli ¢pparmeHt koaa B Spark momoskeT Bam ompeeNiuTh CpeJHUI BO3PACT,
IpU KOTOPOM OBLJI MOCTABJIeH NEPBOHAYAIBHBIN MAaTOJIOTUYECKUIA UarHo3?

Howmep Ha3Banue cronbria Tun Ornucanue
cTonbIa JTAHHBIX




ColumnO

Complete TCGA _ID

string

YHUKaNbHBIA UISHTH(DUKATOP JUIS TTAI[UEHTA

Column 1

Gender

Kenckuit

Column 2

Age_Initial_diag

string
int

B03paCT NnanucHTa Ha MOMCHT IMOCTYIIJIICHHA

Column 3

ER_Status

string

DcrporeH-penentopsl ER-monoxurensHoro
(ER+) paka MOJIOUHOM JKEJIe3BbI.

Column 4

PR_Status

string

KneTtku paka MOJIOYHOM KeJe3bl UMEIOT
peLenTopbl MPOrecTEPOHA, PaK HAa3bIBACTCS
PR-110105)KUTETFHBIM PaKOM MOJIOYHOM
JKEIIC3EL.

Column 5

HER2_Final_Status

string

HER2-nonoxxutenbHbIi paKk MOJIOYHOM
JKEJIE3bl — ATO PAK MOJIOYHOM KEJIE3bI
oTpezessieMblil TPU HATMYUK OeJika,
Ha3bIBAEMOT'0 YEJIOBEYECKUM
snuAepMalbHbIM (PAaKTOPOM pOCTa 2-T0 TUIIA
(HER?2), xoTopblii cHOCOOCTBYET pOCTY
pakoBbIX KJIeTOK. [IpumepHO B 1 U3 KaxkabIX
5 cily4aeB paka MOJIOYHOM KEJI€3bl PAKOBBIE
KJIETKH UMEIOT MYTAIUIO T'e€Ha, KOTOPBIN
pou3BOIUT M30bITOK Oenka HER?2.

Column 6

Tumor

string

Yucmanocne T (T1, T2, T3 u T4)
XapaKTePU3YIOT pa3Mep OIyXOJIH U / WIn
CTEINEHb PaCIpOCTPaHEHUS B OIM3JISKAIINEC
cTpykTypsl. Uem Boie yucno T, Tem
00JIbIIIe OMYXOJb U / UM TeM OOJIbIlIe OHA
BBIPOCIIA B OJIM3IICKAINE TKAHU.

Column 7

Node

string

Yucma mocie N (N1, N2 u N3)
XapaKTePU3YIOT pa3Mep, pacloioKeHUE  /
WM KOJIMYECTBO OJIM3IEKAIINX
TUMQPATHIESCKUX Y3JI0B, ITOPAKEHHBIX
pakom. YeM BbIire yrciio N, TeM cuiibHEee
pak pacrnpocTpaHseTcs Ha OJIM3IIexaIne
auMQpaTHUIECKUE y3IIbI.

NO o3Havaer, uTo OIM3IIEKAIIIE
auMdaTHUECKHe y3JIbl HE COIepKaT pakKa.

Column 8

Node_Coded

string

[TonoxkutenpHOE 3HaUEHHE 03HAYAET, YTO
paxk IpUCYTCTBYET.

OTtpunarenbHOe 3HAUCHUE O3HAYAET, UYTO
paka Her.

Column 9

Metastasis

string

MO o3nauaet, 4TO paxa Her.
M1 o3Hauaet, 4TO paK NPUCYTCTBYET.

Column 10

Metastasis_Coded

string

[TonoxxutenbHOE 3HaUE€HHE 03HAYAET, YTO
pax MPUCYTCTBYET.

OTtpunarenbHOe 3HAUCHUE O3HAYAET, YTO
paxa Her.

Column 11

AJCC_Stage

string

Cuctema cragupoBanus AJCC —sto
crcTeMa KJIaCCH(HUKAIMN JIJIST OMUCAHUS
CTETIEHU NMPOrPECCUPOBAHNUS 3a00IEBAHUS Y
OHKOJIOTUYECKUX OOJIbHBIX.

Column 12

Converted_Stage

string

ITocie neyenus no0ObIe U3MEHEHUS B CTaIUHU
AJCC.

Column 13

Survival_Data Form

string

H/n

Column 14

Vital Status

YenoBeK KHUB UM MEPTB / OOJIEH.

Column 15

Days_to_Date

string
int

KonnuecTBo AHEH, MPOIISAIINX C




\ | of Last_Contact \ | mocne/iHero 06paleHNs NAKeHTa.

A. val data = sc.textFile("clinical_data_breast_cancer.csv ")
val header = data.first()
val remove_header = data.filter(x => x!=header)
val avg_age = remove_header.map(x => x.split(",")).map(x =>
X(2).tolnt).reduce(_+_)/remove_header.count

B. val data = sc.textFile(* 'clinical _data_breast_cancer.csv")
val header = data.first()
val remove_header = data.filter(x => x!=header)
val stages = remove_header.map(x => x.split(",")).map(x =>
(x(11),x(15).toInt)).mapValues((_, 1)).reduceByKey((x,y) => (X._1+y. 1,x. 2+
y._2)).mapValues{ case (sum, count) => (1.0 * sum)/count}.foreach(printin)

C. val data = sc.textFile("clinical data_breast cancer.csv ")
val header = data.first()
val remove_header = data.filter(x => x!=header)

val status = remove_header.map(x => x.split(",")).map(x =>
(x(14),1)).reduceByKey(_+ _).foreach(printin)

OT1BeT (KJI104):

A

Kputepun u napamerpbl OleHHBAHUS:

[TpaBuiibHBII OTBET — 5 OaIOB, HEMIPaBWIbHBIN O0TBET — () OanIoB

Tekcr 3apanuga:

Br1 paspabarteiBaete KombaiiHep, KOTOPBI MPUHUMAET TEKCTOBBIC KIIFOYH M 3HAYECHHUS
IntWritable B kauecTBe BXOIHBIX TaHHBIX M BBIIACT TEKCTOBBIEC Kitoun 1 3HaucHud IntWritable .
Kakoii uaTepdetic momkeH ObITh peaJu30BaH BalllkuM Kiaccom?

A. Combiner <Text, IntWritable, Text, IntWritable>
B. Reducer <Text, Text, IntWritable, IntWritable>
C. Combiner <Text, Text, IntWritable, IntWritable>
D. Reducer <Text, IntWritable, Text, IntWritable>
F. Mapper <Text, IntWritable, Text, IntWritable>

OT1BeT (KJI104):

A

Kpurtepuu u napaMmeTpbl OlleHUBAHUS:

[TpaBuibHBIM OTBET — 5 0ayI0B, HENIPaBUIbHBIN OTBET — 0 OasIoB

Teker 3axanunga:

Ectb katasor ¢aiinos co cienyromeil cTpyKTypoid: HOMep CTPOKH, CUMBOJI Ta0YJISIIIUU, CTPOKA.
Hampuwmep:

1 fdprdvffrbroxlvzmtbd
2 qwpwdwtdglkbzwgwmhma
3 vyatqueggbnbtsojinrm

Ecnu BBl XOTHTE BBECTH KOKIYIO CTPOKY B KQUECTBE OJIHOM 3aIHMCH B MPOIECC OTOOPAKECHUS B



MapReduce, To kakoii InputFormat cieayer ucmonb30BaTh It 3aBEPIICHHUS CTPOKH:

conf.setinputFormat ( .class) ; ?

A. BDBInputFormat.

B. SequenceFilelnputFormat.

C. KeyValueFilelnputFormat.

D. SequenceFileAsTextInputFormat.

OTtBer (KJI104):

B

Kpurepun u napamerpbl OleHUBAHUS:

[TpaBuibHBIH OTBET — 5 0aJJI0B, HETIPaBUIBHBIN OTBET — () O6aIoB

Texer 3apanusa:

B 3agannu MapReduce Bbl X0THTE, YTOOBI KasK/bIi M3 BAaIllUX BXOAHBIX (aiiioB Obl1 00padboTan
OTICIbHBIM TIporieccoM otoOpakeHus. Kak Hactpouts 3aganue MapReduce takum oopazom,
YTOOBI OT/ICIBHBIN MPOIECC OTOOPAKEHHUS 00padaThIBAI KaXIbIH BXOAHOW (haiil He3aBUCHMO OT
TOT0, CKOJIbKO OJIOKOB 3aHMMAaeT BXOTHOU (haiin?

A. YBennunTh 3HaUECHHE TapaMeTpa, KOTOPbIN YIPABIIeT MUHUMAIBHBIM pa3MepoM
pa3eneHus B KOH(UTypariy 3a/1aHusl.

B. Hanmcars cBoit MapRuNner, KoTopslii MOBTOPSET BCE Maphl KIIOY-3HAYCHUE BO BCEM
¢aiine.

C. Hamucars cBoii FilelnputFormat u nepeonpenenuts Mmeron isSplitable, uto6sr on Bcerna
Bo3Bpainai false.

D. YcTaHOBHTH YHCIIO MPOIECCOB OTOOPAXKEHHUS PABHBIM YHCITY BXOAHBIX (DaiiyioB, KOTOpPBIE
cienyet o0paboTath.

OT1BeT (KJI104):

C

Kpurtepuu u napaMmeTpbl OlleHUBAHUSI:

[TpaBuiibHBIN OTBET — 5 OaIoB, HEMpaBUWIIbHBIN O0TBET — 0 OaIoB

TexkcT 3apanuga:

Bsl ucnione3yere komanay Hadoop fs -put uto0sr coxpanuts daiin pasmepom 300 M6 B panee
mycTON KaTasor, ucnoib3yst 6oku HDFS pazmepom 64 M6. Komanaa TOJIBKO YTO 3aKOHUYMIIA
3anuck 200 MO storo ¢aitna. Uto apyrue noiabp30BaTeNny yBUIAT, KOTJIa OHH MOMBITAIOTCS
MOJIYYUTh JOCTYI K 3TOMY (haidy?

A. OHH HE YBUAST HUKAKOTO COAEPKUMOTO, TIOKa Bech (haiin He OyIeT 3amucaH U 3aKpPbIT.

B. Hadoop Bepuer ConcurrentFileAccessException, koraa OHH IBITAIOTCS TOJYYUTh JOCTYIT K
daitmy.

C. Onu OynyT BUJIETh TEKYIIlee COCTOSIHUE (paiiiia JI0 MOCIIeTHET0 3aBEPIIICHHOTO OJIOKA.

D. Onu OynyT BUAETH TEKYIIee COCTOSTHUE (paiinia 10 mociaeaHero OuTa, 3aucanHoro
KOMAaH/IOH.

Otser (K/1104):

A



10.

Kputepun u napamerpbl OleHNBAHUS:

[TpaBuibHBIN OTBET — 5 0aJI0B, HETIPaBUIBHBIN OTBET — 0 O6aIoB

Texer 3apanusa:

Kakoii u3 CJICAYIOIIUX METOJ0OB ayIrMCHTAIlUHU JaHHBIX BbI OBl MCIIOJIH30BAJIH AJId pCUICHU A
3aJlavu pacCIiO3HaBaHUA 00BEKTOB?

A. OTpaxeHue 110 ropu30HTaIH.
B. U3menenue macmraba.

C. YBennueHne n300pakeHuUs.
D. Bce nepeuncieHHbIC METOMBI.

Oteer (KJ104):

D

Kpurepun u napamerpsl OleHMBAHUSA:

[TpaBuibHEI OTBET — 5 0aJJIOB, HETIPABHIBHBIN OTBET — () 6aIoB

TexcT 3apanuga:

HOI/ICKOBI)IG nu FeHepaTI/IBHI)Ie MOJCJIIN — 3TO OBa HOHy.HSIpHI)IX METOoAa, I/ICHOJIB?;YCMBIX JUJIA
co3aanus 4yaT-00ToB. YTo OyaeT mpuMepoM MOJIEIH MTOMCKA U TeHEPAaTUBHOM MOJIeNnn
COOTBETCTBEHHO?

A. Ob6yuenue co cioBapem u Mozeib Word2vec.

B. OGyuenue Ha OCHOBE ITpaBWII U MOJIENb Sequence-to-Sequence.
C. Mogens Word2vec u moaens Sentence-to-Vector.

D. PexyppeHTHast HEpOHHas CETh U CBEPTOYHAsI HEHPOHHASI CETh.

Otser (k/a104):

B

Kpurtepuu u napaMmeTpbl OlleHUBaHUSI:

[TpaBuibHBI O0TBET — 5 0ayI0B, HENIPaBUIbHBIN OTBET — 0 O6asIoB

TexkcT 3apanuga:

Ko Bxoay HelipoHHOI ceTu npuMeHsieTcst cBepTouHas pyHkuus. Kakoe 3HaueHue OyaeT Ha
MECTE BOIIPOCUTENBHOIO 3HaKa?

INPUT FILTER CONVOLVED FEATURE
1 1 1 0 0
0 1 1 1 0 1 1 ?
0 0 1 1 1 1/0
0 0 1 1 0 1101
0 1 1 0 0

Oteer (Ka104):



https://s3-ap-south-1.amazonaws.com/av-blog-media/wp-content/uploads/2017/06/19171440/Image33.jpg

11.

12.

4

Kpurtepuu u napameTpbl OlleHUBAHUS:

[TpaBunbHBII OTBET — 5 0a/UIOB, HENIPaBUIILHBIN 0TBEeT — () 6aIoB

Texer 3apanua:

Br16epuTe nmpaBrIIbHBINA TOPSIOK JJIs Tiporiecca uyTeHus (daiina B HDFS.

A. Knuent otkpsiBaet (aiii1, Be3biBas MeTo ] open () oobsekta FileSystem, cooTBeTCTBYOIITII
daiinoBoit cucreme HDFS u Boi3biBaromuii o0wsekT DistributedFileSystem.

B. DistributedFileSystem Bei3biBaeT namenode yepe3 RPC, 4to0sI onpeaenuTsb
pacrosoXKeHue MepBhIX HECKOJIBKUX OJIOKOB dailna.

C. namenode s kaxxaoro 6Jioka BO3BpallaeT ajpeca Bcex Namenode, y KOTOPBIX €CTh
pe3epBHas Korus 0yioka, a datanode copTupyroTcs Mo 6JIM30CTH K KIMEHTY B CETH TOIOJIOTHH
KJIacrepa.

D. DistributedFileSystem Bo3spamaer FSDatalnputStream, KTMeHT MOXKET CUUTHIBATh
nannaeie u3 FSDatalnputStream. FSDatalnputStream oGepteiBaet kitace DFSInputStream,
KOTOpBII 0OpabaThIBaeT ornepanny BBOAa-BbIBOIA 1l Namenode u datanode.

E. Kimnent Boinonasier meton read (), a DFSInputStream, kotopsiii y)ke coxpaHu
UH(OPMAILIHIO O MECTOTIOJIOKEHUH TIEPBBIX HECKOJIBKUX OJIOKOB CUUThIBaeMOro (aiina,
HOJKIII0YaeTCs K Omkaiimen datanode, 4toObl MOJTyYHTh IaHHBIE.

F. IToBTOpsist Be130B MeTosa read (), nanHbie B (aiiie nepenarorcs kiueHty. Korna cunran
koHer| 61oka, DFSInputStream 3akpbiBaeT MOTOK, YKa3bIBAIOIIKK Ha OJIOK, U BMECTO 3TOTO
HAXOJUT MH(OPMAIHIO O MECTOIOJIOKEHHH CIIEYIOMIero 0JI0Ka, a 3aTeM MOBTOPHO BHI3BIBACT
meton read () it poI0/DKEHHsS TIOTOKOBO# mepeiaun 0J10Ka.

OT1BeT (KJI104):

A/B CDEF

Kpurtepuu u napamerpbl OlleHUBAHUS:

[TpaBuibHbI oTBeT — 10 6anioB, HenpaBUIIbHBIN O0TBET — 0 GayIIOB

TexkcT 3apanuga:

HpeI[HOJ'IO)KI/IM, Y HacC €CThb H306pa>1<eHHe, MMPUBCACHHOC HUXKC.

Input image

Harmma 3amagya — cermeHTHpOBaTh 00BEKTHI HA M300pakeHuu. [IpocToii criocob caenarh 310 —


https://s3-ap-south-1.amazonaws.com/av-blog-media/wp-content/uploads/2017/08/31104933/Image_Con_5.jpg

MNpEaACTaBUTH I/I306pa}KeHI/Ie B TCpPMHHaX UHTCHCUBHOCTH HHKCCHCP'I, a 3aTeM KJIAaCTCPU30BaTh UX
B COOTBCTCTBHUH CO 3HAYCHUSAMU.

Crnenas 3T0, MbI MOTYYHIIU TaKyIO CTPYKTYPY:

6000 T T T T v T r T

5000 ¢
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1000
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Intensity

[Tpearnoa0uM, 4To Mbl BEIOHpAEM KITaCTEPHU3ALUI0 METOAOM K-CpeaHUX IS pEeIICHUs
npo6aembl. 3yunB rpaduk HHTEHCHBHOCTH, IOJI0EPHUTE ONTHMAIbHOE 3HaUeHHE K.

OT1BeT (KJI104):

3

Kpurepun u napamerpbl OleHUBAHUS:

[TpaBunbHeIi oTBeT — 10 GayuToB, HEMpaBUIBLHBIN O0TBET — () OaIoB

TexcT 3apannga:

Uto npeacTaBisoT coOol TunepnapamMeTpsl anbgha u 6eTa B MOJIEIH JATEHTHOTO pa3MelleHus
Hupuxie mis nenen kiaccuukanuu Tekcra?


https://s3-ap-south-1.amazonaws.com/av-blog-media/wp-content/uploads/2017/08/31105047/Image_Con_5b.jpg

14.

OTtBeT (KJI104):

-

’“ ‘\
/ Topics'™,
L A
flgene 8.84
!ldna 8.62
genetic B.81

brain 8.84
neuran  8.62
nerve 8,81

-g_—-ﬂ"‘-’-_

data 8.82
number  B.82

Parameters of Dirichlet distribution .

computer 8,81 J

Documents

__________

Topic proportions and

assignments
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(K -vector)

Image Credit: ChangUK, Park

doc Hdk

1+ mth word =Ny
1 1
H 1
1
d?c Zdn = {11'"1K}|

- 1
M 1

1 - word idx - V

topic | B = p(w|z)

Ny

M

A. Anbda — KOIMYECTBO TEM B JOKYMEHTaX; 0eTa — KOJIMYeCTBO TEPMUHOB B TeMax.
B. Anba — mIoTHOCTh TEPMUHOB, TEHEPUPYEMBIX B paMKaX TeM; 0eTa — INIOTHOCTh TEM,

TCHCPUPYCMELIX B PaMKaX TCPMUHOB.

C. Anbda — KOTUIECTBO TEPMUHOB B TEMaX; O€Ta — KOJMYECTBO TEM B JIOKyMEHTAX.
D. Anbda — mI0THOCTh TeM, TeHEPUPYEMBIX B JOKYMEHTaX; O6eTa — INIOTHOCTh TEPMHUHOB,
TEHEPUPYEMBIX B paAMKaX TEM.

D

Kpurepun u napamerpbl OleHHBAHUSA:

[TpaBunbHbI oTBeT — 10 6a10B, HenpaBUIbHBIN 0TBET — 0 OayIoB

Tekcr 3axanug:

[Tpenmonoxxum, BaM AaHa cienyromias Tabnuna A_V-1.

id name salary dept
1 Oliver 100 DS
2 Harry 200 DS
3 George 800 ALL
4 Noah INTERN
5 Jacob 1000 ALL

Kakum Oyzner pe3ynbraT cienyrolero 3anpoca?




15.

3ampoc: SELECT COALESCE(salary,2)+100 AS salary FROM A V-1,

Oteer (KJI104):

Salary
200
300
900
102
1100

Kpurepun u napamerpbl OleHUBAHUS:

[TpaBunbHbI oTBeT — 10 6a10B, HeNpaBUIBHBIN 0TBET — () OayIOB

Texer 3apanusa:

WNunnmannsanys Kcaspe yalie Bcero UCIob3yeTcs A1 HHULUAIN3ALlUNA BECOB HEUPOHHON
cetu. Hmwke npuBeneHa Gpopmyia HHAULIUAIA3AUH.

Var(W) = ——
ar( ) nin"'nout

Kaxkue u3 crnenyrommx yrBepKIeHUl BepHbIe?

=

Ecnu Beca B Hauasie HEBEJIMKH, TO CUTHAJIBI HA BBIXO/1€ OYAYT CIMUIIKOM Mallbl.

2. Ecnu Beca B Hayasie CIMIIKOM BEJIMKH, TO CUTHAIIBI HA BBIXO/€ OYIyT CIMIIKOM
OOJIBIIMMH.

Beca 6epyTcs 13 rayccoBCKOro pacrpeieacHusl.

Wuunmmanmsanms KcaBbe moMoraet ¢ mpo0aeMoid HCUe3aroIIero rpaueHTa.
Wuunnmanuzanust KcaBbe uconb3yercss s TOrO, YTOOBI MOMOYb BXOJHBIM CHTHAJIAM
MPOHUKHYTH ITyOOKO B CETb.

ok w

OO m>
RPN
N W W N

4
4
4

, 2,3

E1234

OT1Ber (KJI1104):

D

Kpurtepuu u napaMmeTpbl OlleHUBaHUSI:

[TpaBuibHbI oTBeT — 10 6annoB, HenpaBUIIbHBIN 0TBET — 0 6ayIIOB

Kpurepum ouneHku:

TectupoBanue onennBaeTcs AU HepeHInPOBAHHO MO OATUTBEHOMN IITKaE:
BBINIOJIHEHO 0e3 omuOok u HegoueToB 85-100% oT obIiero o0ObemMa 3aJaHHil — BHICTABISIETCS OT
18 no 20 6amnos;
BBIIOJIHEHO O€e3 omnbok U HegoueToB 71-84% ot obmiero o0bemMa 3agaHuil — BHICTABIISIETCS OT
15 no 17 6amnos;
BBIIIOJIHEHO Oe3 omubok u HegoueToB 60-70% oT o0uero oobemMa 3agaHuii — BBICTABIISCTCS OT
13 mo 14 Gamnos;



e BRINOJHEHO O€3 omuoOok U HemoueToB 50-59% oT o0mero ooObLemMa 3amaHuil — BBICTABIISIETCS OT
10 mo 12 6amios.
Ecnu Bemmonneno meree 50% ot o61iero oobeMa 3a1aHuil — TECTUPOBAHUE CUUTACTCS HE
IIPOUICHHBIM, CTYJIEHT JOJIKEH IIPOUTHU €ro OBTOPHO.



