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|. HEJIM U 3AJJAYUN OCBOEHUA JNCHUITIJIMHBI

[{enn oCBOCHUS TUCITUTLIAHBI:
— (opmupoBaHHue Yy 00y4aIOMIUXCS CITIOCOOHOCTH OCYIIECTBIIATH 00pabOTKy OONBIIMX 00BEMOB JTAHHBIX
JUIsE  penieHus TnpodeccHoHANBHBIX 3anad, A(Q()EKTUBHO MPUMEHSITh METOMABI, TEXHOJOTUU U
WHCTPYMEHTAJIbHBIE CPENICTBA aHAIM3a OOJIBIINX JAHHBIX B MPO(EeCCHOHAIBHOM eI TeIbHOCTH.

3az[aq1/1 OCBOCHUA NJHUCIUIIIINHBI:

— pa3BuUTHE Yy oOOyuaroumxcs

YMCHHA BBI6I/Ip aTb W HOPHUMEHATH MCTOAbI, TCXHOJOIMHM H

WHCTPYMEHTAJILHBIC CPEIICTBA JJIsI PEIICHUS 3324 aHAIM3a OOJIBIITUX JaHHbIX;
— ¢opMUpOBaHHE 3HAHWM, YMEHHII U HaBBIKOB BIIAJICHUS TEXHOJOTHSIMH XpaHEHHs, 0O0pabOTKU U

aHain3a OOJIBIIMX JaHHBIX,

MCTOdaMH TMOCTPOCHUA I/IH(I)OpMaL[I/IOHHbIX CHCTEM Ha OCHOBC

HEPCIAIUOHHBIX 0a3 JAaHHBIX U PaCHIpCACICHHBIX CUCTEM XPpaHCHUA

Il. MECTO JUCIUILINHBI B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

I[I/ICI_II/IHJ'II/IHB. OTHOCHUTCA

K MOIYJIIO 00s13aTENIbHBIX HpO(i)CCCI/IOHaHBHLIX JUCHUITIIINH

00s13aTeIbHON YacTh 00pa30BaTEIbHON POrPaAMMBI.
Jns u3ydeHusl JaHHOW JMCIMIUIMHBI HEOOXOAMMBI 3HAHMS, YMECHUS M HaBBIKH, (opMUpyeMble
MPEIIECTBYIOUIMMH JIEMEHTaMU 00pa30BaTEIbHON POTPAMMBI:

HanmeHnoBanue
JUCLUILIMHBL (MOJYJIs1), IPAKTUKH

Tpe6yeMLIe 3HAHUA, YMCHHS, HABbIKU

MareMaTH4eCKue METOIbI
a”Han3a 00JIBIINX JAaHHBIX

3nanusa:

— 3HaeT KJIaCChl METOJIOB U aJITOPUTMOB MAIIMHHOTO O0YUYEHHUS.

— 3HaeT MaTeMaTUYECKUE MOCIIU, METOJbl M aJTOPUTMBI IS
00paboTKH U aHamu3a OOJIBIINX TaHHBIX.

— 3HaeT MPHUHIMIIBI MOCTPOCHHS MOJAENEH TIyOOKHX HEHMpPOHHBIX
ceTel U riyO0KOro MalllMHHOTO O0yYeHUsl.

— 3HaeT Moaxo/bl K MPUMEHEHHUIO MOJIEIe Ha OCHOBE HEYETKOM
JIOTUKHU B CHCTEMax MCKYCCTBEHHOT'O UHTEJIJICKTA.

Ymenus:

— VYMeeT CTaBUTh 3aJa4M U aJaNTUPOBATh METOABI U AJITOPUTMBI
MAaIIMHHOTO 00yYeHH .

— VYwMeer BbIOMpAaTh U MPUMEHATH MaTEMaTHYECKUE MOJENH,
METOABl ¥ aJTOPUTMBI ISl pEIIeHUs] MPUKIAJHBIX 3a/lady aHaln3a
OOJIBIIIMX JTAHHBIX.

— VYMeeT pyKOBOJIUTH BBITOJIHEHHEM KOJUIEKTUBHOM MNPOEKTHOM
JEeSATETLHOCTH JIJISl CO3JaHusI, TIOIEPKKH U MCIIOJIb30BaHUSI CUCTEM
WUCKYCCTBEHHOTO HHTEJJIEKTa Ha OCHOBE MOJeNel TIyOOKHX
HEUPOHHBIX CETEW U HEYETKUX MOJIETIEH U METOJIOB.

DKCTepTHBIE CUCTEMBI B 0a3bl
3HAHUH

3uanus:

— 3HaeT NMPHUHLMUIBI OCTPOEHUS MoOJieNel IITyOOKUX HEHpPOHHBIX
ceTel U riyO0KOro MallliHHOTO 00y4YEeHUsI.

— 3HaeT OCHOBHBIE MOCTYJaThl HCKYCCTBEHHOTO WHTEJUIEKTa,
MOJIENH MPECTABIICHUS JAaHHBIX U 3HAHUH.

— 3HaeT noaxoAsl K MPUMEHEHUIO0 MOJEIEH Ha OCHOBE HEYETKOU
JIOTUKH B CUCTEMaX UCKYCCTBEHHOI'O MHTEIIJIEKTA.

— 3Haer (dbyHIaMeHTalbHbIE npaBuIIa MTOCTPOEHHUS
PEKOMEHIATENbHBIX CHCTEM U CHCTEM IOAJEPKKH IPUHATHUSA
pelLIeHN, OCHOBAaHHBIX HAa MHTEJJIEKTYaIbHBIX IPUHIUIIAX, METOAbI
U MOJIXO/Ibl K IUIAHWPOBAHUIO U pEAIU3alMK IIPOEKTOB 110 CO3AAHUIO
CHCTEM HCKYCCTBCHHOI'O MHTEUIEKTa HAa OCHOBE CKBO3HOM
nugpoBoil  cyOTexHomornn «PexkoMeHAaTeNbHble CHUCTEMBI U




Haumenosanue

TpeOyemble 3HaHUSI, yMEHUS, HABBIKH
JTUCHUTUITUHBI (MOAYJIs1), TPAKTUKH

CUCTEMBI OJACPKKU IPUHATUS PEILICHUN.

— 3HaeT MeTOJ0JOrMYeCKHe MOJXO0/bl K BBIOOPY U NPUMEHEHUIO
METOZ0B 00pabOTKM M paclpoCTpaHEHHUs 3HAHMNA C MOMOIIBIO C
MOMOILBIO  JIENYKIMH, HMHAYKIMM U aOAyKLUUH, COIVIaCOBAHUsA
9KCIIEPTHBIX OLIEHOK U HEYETKOI'O BBIBOJIA.

Ymenus:

— YMeeT CTpPOUTb «MATKHE» MOJIENH, MWCIONb3ysl METOIBI
IIPaB10I10100HOT0 BBIBOJA.

— VYMeeT npencTaBiIsaTh 3HaHUSA B BUJE NPOAYKLMOHHBIX CHUCTEM,
CEMaHTHUYECKUX CETeH U hpeMOB.

— VYMeeT pyKOBOAMTH BBIIIOJHEHUEM KOJIJICKTUBHOM MPOEKTHOU
JEeSTENIbHOCTH JJI CO3/IaHus, MOAIEPKKH U UCIIOIb30BaHUS CUCTEM
HCKYCCTBEHHOI'O MHTEJJIEKTa Ha OCHOBE MojJeled IIIyOOKHX
HEHWPOHHBIX CETEN U HEYETKUX MOJEIEN U METOJOB.

— VYMeer pewmarb 3a7auyd [0 BBINOJIHEHUIO KOJUIEKTUBHOU
IIPOEKTHOM  JI€ATEIbHOCTU s CO3/IaHus, TMOJIEPKKU U
UCIIOJIb30BAaHUS CUCTEM MCKYCCTBEHHOIO MHTEJUIEKTa HA OCHOBE
CKBO3HOU IIU(poBO# cyOTexHonmorun «PekomennaTenbHble CHCTEMBI
U CUCTEMBI IOAJNEPKKH IPUHATUSA PEIIEHUN» CO CTOPOHBI
3aKa3yuKa.

MeToapl MAIMHHEOTO 00yueHus | 3HaHUsA:

— 3HaeT KJIacChl METOJIOB U aJITOPUTMOB MAIIMHHOTO O0yUYEHUSI.

— 3Haer BO3MOXHOCTH  COBPEMEHHBIX HMHCTPYMEHTaJIbHBIX
CPEICTB M CHCTEM MPOrpaMMHUPOBAHUS JUIsl pELIEHUs 3ajad
MaITMHHOTO 00YYEHUSI.

— 3HaerT (QYHKIHUOHAIBHOCTh COBPEMEHHBIX HWHCTPYMEHTAIBHBIX
CPEICTB M CHCTEM HPOrpaMMHUPOBaHHS B OOIACTH CO3JaHHS
MOJIeJIe U METOJI0B MAIIMHHOTO O0YYEHUS.

Ymenus:

— VYMeeT CTaBUTh 3a7a4M M aJalTHPOBATH METOJbI M aJITOPUTMBI
MAaIIMHHOTO 00yYeHHS.

— VYMeeT npoBOAUTH CPABHUTENBHBIM aHAIU3 U OCYLIECTBISATH
BHIOOp HMHCTPYMEHTAJbHBIX CPEJACTB Il pEHICHUs  3aaad
MAaIIMHHOTO 00yYeHU .

— VYMeeT NpUMEeHSITh COBPEMEHHbIE NHCTPYMEHTAJIbHBIE CPEJCTBA
¥ CHCTEMBI NTPOTPAaMMHUPOBAHUS JIJIST Pa3paOOTKU HOBBIX METOIOB U
MoOJIeTiell MallTMHHOTO O0YYEeHHUS.

3HaHus, YMEHUS U HaBBIKH, (POPMHUPYEMbIE JaHHOH NUCHMILIMHOMN, MOTPeOyIOTCS MPU OCBOSHUH
CIIEYIOIINX 3JIEMEHTOB 00pa30BaTEIbHON POrpaMMBbl:
— IPOM3BOJCTBEHHASI IPAKTUKA, IPOEKTHO-TEXHOJIOTNUECKasl IPAKTUKA;
— IPOU3BOJCTBEHHAs MPAKTUKA, IPEIIUIIOMHAs MPaKTHKA.



I11. TPEBOBAHUA K PE3YJIbTATAM OCBOEHUSA JUCIUITJIMHBI

OcBoeHne JUCUUTUTMHBI HAIPABJICHO Ha (OPMHUPOBAHUE CIEIYIOIINX KOMIETEHIINI B COOTBETCTBUU C 00pa30BaTEIbHOM MPOrpaMMOii:

Ilepeyens MIaHNPYeMbIX pPe3yJIbTATOB 00yUYeHHS MO JUCHUIINHE, COOTHECEHHBIX ¢ MHAUKATOPAMM JOCTHKEHUS] KOMIIeTeHI Uil

Kommerenius

Nuaukatopel JOCTHKEHUS
KOMIIETEHIINHU

Pe3ynbTarsl 00yueHus

[MK-4. Crioco6eH pyKOBOAWTH
MPOCKTAMH TI0 CO3/IaHUI0
KOMIUICKCHBIX CHCTEM Ha OCHOBE
AQHAJTUTHKH OOJIBIINX JJAHHBIX B
Pa3IMYHBIX OTPACIIAX CO CTOPOHBI
3aKa34nKa

[MK-4.1. PykoBoaut
MPOEKTaMH T10 TIOCTPOCHHIO
KOMIIJIEKCHBIX CHCTEM Ha
OCHOBE aHAIMTHUKH OOJIBIIINX
ITAaHHBIX B PA3JIMYHBIX
OTPACIISAX CO CTOPOHBI
BaKasuHrKa

Suanus:

— 3HaeT METOJIOJIOTHIO M MPUHITUITEI PYKOBOJICTBA MIPOSKTAMH T10 CO3JIaHHI0, ITOICPIKKE
M MCITOJIb30BAHNIO KOMIDIEKCHBIX CUCTEM Ha OCHOBE aHAJIUTHKH OOJBIINX JAHHBIX CO
CTOPOHBI 3aKa34HKa.

— 3naer crienupuky chep U OTpaciei, A KOTOPBIX peann3yeTcs MPOeKT M0 aHATUTHKE

0OJIBIINX TaHHBIX
Ymenus:

— VYMeer pemiars 3a/1a4M 1O PyKOBOJACTBY KOJIJIEKTUBHOM MPOEKTHON AESITETLHOCTBIO TS
CO3/IaHus, TIOAICPKKU U UCTIOJIH30BAHUS KOMIUIEKCHBIX CUCTEM Ha OCHOBE aHAJIUTUKH
OOJIBIITUX JIAHHBIX CO CTOPOHBI 3aKa34YHKa.

— YMeeT BBIABIATH HEOObINIKE IO MACIITa0y MPOEKTH aHATUTUKU, KOTOPBIE
MOTEHIIMATHHO MOTYT MPEACTABIISITH HHTEPEC JIJIS Psijia MOAPA3ACICHHH / CITy>KO WU JJIs
OpraHU3aIH B LEJIOM.

— YMeeT BBIABIATH 00JaCTH JIETOBOM 1€ATEIHHOCTH, KOTOPHIE MOTEHIIMATIEHO MOTYT
MOJIYYUTh OTJIa4y OT AaHAIUTHKH.

[TK-6. Cnioco0OeH ynpaBisTh
PTaIlaMHM KU3HCHHOTO ITUKJIA
METOI0JIOTHYECKON U
TEXHOJIOTHICCKOM
MH(GPACTPYKTYpHI aHATH3a
OOJIBIITNX TAHHBIX B OPraHU3AINN

I1K-6.1. Ynpasnser
MOJyYeHHEM, XpaHECHHEM,
nepeaayeit, 0opaboTKoit
OOJBIITUX TAHHBIX

SHanus.

— 3HaeT apXUTEKTYpbl U MOJIETHN 0a3 U XpaHWIMIL JAHHBIX, J1allTHPOBAHHBIE K
TEXHOJIOTUSM OOJIBIINX JAaHHBIX.

— 3HaeT TeXHOJIOTHH, METOJIbl U HHCTPYMEHTAJIbHbIE CpeicTBa 00pabOTKU OOIBIINX
TaHHBIX.

— 3HaeT PeKOMEHIalluH 110 UCIIOJIBb30BaHUIO, OIBIT UCIIOJIb30BAHUS U UHTETpAlluU
COBPEMEHHBIX HHCTPYMEHTAIbHBIX CPEACTB cOOpa, XpaHeHHsI, 00pabOTKU U aHAIN3a
OONBITNX JTAHHBIX.

— 3HaeT PEKOMEHIAIIMH 110 UCIIOJIB30BAaHUIO U OIIBIT UCIIOJIB30BAHUS PA3HOPOIHBIX
MCTOYHUKOB JAHHBIX U MHPOPMAIMH B 33/1a4aX aHaiIu3a OONbIINX JaHHBIX.

— 3HaeT MPOU3BOAUTENEH MPOrPAMMHOTO o0ecTieYeHUs U MHPPACTPYKTYphl TEXHOJIOTHIi
OOIBIINX TaHHBIX.

Ymenus:




— YMeeT mpoBOIUTh UHTETPALMIO CUCTEM XpaHEHUS U 00paObOTKH JaHHBIX.

— YMeeT Mmoib30BaThCs METOAAMH U HHCTPYMEHTAMH ITOJTYYCHHUS, XpaHEHUS, ITepeIadH,
00pabOTKK OONBIINX JTAHHBIX.

— Ymeer BeiOupath NOSQL CYB/I m1st pemienus mpuKIIaaHbIX 3a/1a4.

— YMeeT MpoeKTUPOBATh APXUTEKTYPhI HH(OOPMAIIMOHHBIX CHCTEM Ha OCHOBE
HEPEJSIIMOHHBIX 0a3 JAHHBIX U PACIIPEICICHHBIX CHCTEM XPaHCHHUS.

[1K-6.2. Ynpasnser Snanus:

KayecTBOM OOJIbIIUX JAHHBIX [~ 3HAET UCTOYHUKU OOJIBIIMX JaHHBIX.

— 3HaeT 0a30BBIC XapAaKTEPUCTUKU M METPUKU KauecTBa OOJBIINX TAaHHBIX.

— 3HaeT METO/Ibl U TEXHOJIOTUHU YIIPABJIECHHS KAUECTBOM OOJIbIINX JaHHbIX.

— 3HaeT METO/IbI OLIEHKN PUCKOB MCITOJIb30BaHMS OONBIINX JAHHBIX.

Ymenus:

— YMeeT onpeaensTh MPOUCX0XKICHHE JaHHBIX M OIICHUBATh UCTOUHUKHU OOJIBIINX JTAHHBIX.
— YMeeT U3MepsATh U OLICHUBATh KaU€CTBO OOJIBIINX JIaHHBIX.

— YMeeT MpOBOJMTH OLICHKY U YCTPAHEHHE PHCKOB UCIIOIB30BaHUs OOJIBIINX JAHHBIX.




IV. COAEP’ KAHUE U CTPYKTYPA JUCHUIIJINHBI

Tpy1o€MKOCTh TUCHMIUIMHBI cocTaBisgeT S 3a4€THbIX enunmi, 180 yacos.

dopma npoMexyTouHOU arTecTanuu: AuddepeHunpoBaHHbIN 3aUET

4.1. Conep:kanue TUCHUIVIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM

Buzp! yueOHOH paboThl U UX TPYAOEMKOCTb, YaCh

8| (B TOM uHCIE C HCIIOIb30BAHUEM OHJIAMH-KYPCOB)
Ne 3 HanmenoBanus
TeMbl TUCTIUTUTNHEL S Konrakthas pabora CamocTos-
n/m S OLICHOYHBIX CPEIICTB
@) [Ipaktnueckue |JlabopaTopusie| TCIbHAS
Jlekun 6
3aHATUS 3aHATUS paooTa
Monayab 1. OcHOBBI MOCTPOEHHS M HCIOJIb30BAHUS CHCTEM 00JIbIINX TAHHBIX
Pasgen 1. «OcHOBBI cucTeM OOJIBIINX TAHHBIX». [loHATHE
Oonpmmx qaHHex. OcoOeHHOCTH cO0pa, XpaHeHus1, 00paboTKu U
aHam3a OOJBIIUX MACCUBOB JaHHBIX. VICTOUHHUKH OOIBIIIX
JaHHBIX. ba30BbIe XapaKTepUCTUKN U METPUKH Ka4eCTBa OOJBIITNX
1 |MQHHBIX. W3mepeHue u orieHKa KauecTBa OOJBIINX JIaHHBIX. 3 4 18 Teer Ne 1
MeTo b1 M TEXHOJIOTHY YIPABJICHHUS Ka4eCTBOM OOJIBITUX JaHHBIX. -
MeTo/1pI OIIEHKH PUCKOB UCTIOJIH30BAHUS OOBIINX TAaHHBIX.
Wmxenep 10 KauecTBY JaHHBIX, qaTa croapa. Data Steward.
Hcnonbp3oBanue OOJBIINMX TAHHBIX B HayKe, OU3HECe,
rOCy/IapCTBEHHOM YIIPaBIICHUH.
Paznen 2. «Metoas! paboTHI ¢ pacnpeeIcHHBIMU
MH(GOPMAITMOHHBIMHA CUCTEMaMH. Y TIPaBJICHHE Ka4eCTBOM
naHHBIX». Mcrone3oBanue gpelimBopka MapReduce B IIpakTnueckas padora Nel
2 |pacmpenenennoit cpene. Peanusanuu MapReduce. Cocras u 3 6 18 - 36 Tect Ne 1

BO3MOXKHOCTH TIporpaMMHOTro komruiekca Apache Hadoop. A3biku
MOMCKOBBIX 3amnpocoB st Hadoop. Ynpasienne kagecTBom
JIaHHBIX ¢ Ucnoib3oBanueM ETL-kouseiiepo Apache Airflow.

Mopnyas 2. Pa3padoTka 1 HCI0JIb30BaHHE NPHJIOKEHN HA OCHOBE

pacnpeeeHHbIX 023 JaHHBIX

Paznen 4. «bazer nanuasix NoSQL». BapuanTs! mocTpoeHus
pacrpe/ielieHHbIX 0a3 JaHHbBIX, PETUIMKAIIHS, PparMeHTaIusl.
CornacoBannoctb. CAP-Teopema. Kitaccet NoSQL 6a3 naHHBIX.
pumepsr CYBJ] NoSQL. CemeiictBa cTos01108B. ['padoBbie
CYB/. Neo4j

36

[IpaxTrueckas padora No2
Tect Ne 2




Ne o o DBunbl yueOHOI pabOThI 1 UX TPYHAOEMKOCTbD, YaChl HanmeHnoBanus
Tembl TUCUIUTUTUHBL S & .
n/m (B TOM UHCIIE C MCTIONB30BaHNEM OHJIAMH-KYPCOB) OIICHOYHBIX CPEJCTB
Paznen 5. «/lokyMeHTHO-OPHEHTHPOBAaHHBIE paclpee/iCHHbIC
CYB[I». [lonstue arperata. CoBpeMEeHHBIE JOKYMEHTO- IMpaxaeckas paGora No3
5 |opuentuposannsie CYB/I. 3ampocs! k CYB/] Ha si3p1ke JSON. 3 4 10 - 36 P p -
9 Tect Ne 2
MongoDB. Ucnons3oBanue dpeiimopka MapReduce B
nokyMeHTo-opueHTHpoBaHHBIX CYB/I,
HTroro uacos 18 36 - 126 —
4.2. Ilnan BHeayANTOPHOH cCaAaMOCTOATEILHOMH PadoThI
o
Ne 5 Cpoxku 3arpatsl VYuebHo-
- /I_I TeMbl TUCIMIIINHBI %’ Bun camocTosTenbHON paboTh BBIIIOJIHEHHUS | BPEMEHU METOJIHYECKOE
3 (men.) (gacwr) obecrnieueHune
Monyas 1. OcHOBBI NOCTPOEHHSI M HCIOJIb30BAHUS CHCTEM 00JIBIIMX JAHHBIX
Paznen 1. «OcHOBEI crcTEM OONBIIHX TaHHBIX).
[Nonsitre 60pmMX qaHHBIX. OCOOCHHOCTH cOOpa, XpaHeHHS,
— mpopaboTKa U MMOBTOPEHNE MaTepraa
1 |o6paboTku U aHaM3a OONBITNX MACCHBOB JaHHBIX. VICTOUHUKH 3 . 1-2 18 [1], [3], [4]
JIEKIIMOHHBIX 3aHSATHH;
0opIMX JaHHBIX. Mconp30BaHre OONBITUX JAaHHBIX B HAYKE,
Om3Hece, TOCYJapCTBEHHOM YTIPaBJICHUU.
Paznen 2. «Metosl paboTHI ¢ pacnpeeIeHHBIMU
WH(GOPMAITMOHHBIMHA CUCTEMaMH. Y TIPaBJICHHE Ka4eCTBOM
JAHHBIXY.
. . — mpopaboTKa U MMOBTOPEHNE MaTepuaa
Hcnonw3oBanue dpeiimeopka MapReduce B pacnipeneneHHoM s
2 3 JEKIIMOHHEIX 3aHATHIA; 3-10 36 [1], [4]
cpene. Peanmzanuu MapReduce. CoctaB 1 BO3SMOXHOCTH
— HOATOTOBKA K IMPAKTUYCCKUM 3aHATUAM
nporpammMHoro komrurekca Apache Hadoop. SI3b1ku mMOMCKOBBIX
3ampocoB miist Hadoop. Ympasienne kauecTBOM JaHHBIX C
ucnonb3oBanrem ETL-kouseitepor Apache Airflow.
Monayas 2. Pazpa6oTka 1 HcnoJIb30BaHUE MPWIOKEHU HA 0OCHOBE pacipeaejeHHbIX 0a3 TaHHbIX
Pa3znen 4. «CYB/] NoSQL». BapuanTel moctpoeHus
pacnpezieieHHbIX 0a3 JaHHBIX, PEIUTHKAIINS, (parMeHTaIHS. — mpopaboTKa U MOBTOPEHNE MaTepraia
4 | CormacoanHocTb. CAP-teopema. Kitaccet NoSQL 6a3 naHHBIX. 3 JIEKIIMOHHBIX 3aHSITHH; 11-14 36 [2]

pumepsr CYBJ] NoSQL. CemeiictBa cTos0110B. ['padoBbie

CYB/I. Neo4j

IMOATrOTOBKA K MPAKTUYCCKUM 3aHATUAM




o
No 5 Cpoxu 3aTpathl YuebHO-
0 /11 TeMbl TUCTIUTUTHHBL S Buj camocTosiTensHOM paboTh BBITIOJTHEHUSI | BPEMEHH | METOAMYECKOE
3 (men.) (dackr) obecrieueHue
Pazpen 5. «loOKyMEHTHO-OPUEHTUPOBAHHBIE PaCIPEACICHHbIE
CYB[I». [lonstue arperata. CoBpeMEeHHBIE JOKYMEHTO- — mpopaboTKa U MMOBTOPECHNUE MaTepHaia
5 |opuentupoannsie CYB/I. 3ampockl k CYB/] Ha s3b1ke JSON. 3 JICKIIMOHHBIX 3aHSATHUH; 15-18 36 [2]
MongoDB. Ucnons3oBanue dpeiimopka MapReduce B — TOJATOTOBKA K IMPAKTUYECKUM 3aHSATUSIM
TOKyMeHTO-opueHTHpoBaHHBIX CYB/]
126 -

O0mast TPy10€MKOCTH CAMOCTOSATENLHOM Pa00OTHI 0 IUCHMILINHE




4.3. ConepxxaHue yueOHOro MaTepuaJia

Monyib 1 «OcHOBBI TOCTPOCHUS U UCTIOJIB30BAHUS CUCTEM OOJIBIIMX JAHHBIX)»

Tema 1.1 «OcHOBBI cucTeM OONBIINUX TAHHBIX)

[Tonsitue bonpmux nanueix. OcoOeHHOCTH cOOpa, XpaHEeHHs, 00PaOOTKM U aHaIn3a OOJIBIINX
MAacCCHBOB JIaHHBIX. MIcTOUHHMKY O0NBIIUX JaHHBIX. VCIoIb30BaHHE OOJBIINX JTaHHBIX B HAYKE,
Ou3Hece, roCy1apCTBEHHOM YIPABICHHH.

Tema 1.2 «Metonbl paboTHI ¢ pacrpeaeTIeHHBIMA HH()OPMAIIMOHHBIMUA CUCTEMAaMHU. Y IPABJICHUE
KaueCTBOM JJAHHBIX)»

Hcnons3oBanue ppeiimBopka MapReduce B pactipenenennoi cpene. Peanuzamuun MapReduce.
CocTtaB 1 BO3MOXHOCTH TIporpamMmmHoro komriekca Apache Hadoop. SI3bIku MOMCKOBBIX 3aIIPpOCOB
s Hadoop. Yipasiienue kauecTBOM JaHHBIX ¢ Mcmonb3oBanuem ETL-konseiiepos Apache Airflow.

Monyins 2 «Pa3paboTka 1 ucnoib30BaHue NPUIIOKEHUI Ha OCHOBE paclpeesieHHbIX 0a3 TaHHBIX)
Tema 2.1 «CYBJ] NoSQL»

BapuanTsl noctpoeHus pacrpeaeneHHbIx 0a3 JaHHBIX, peIUIUKaIys, (pparMeHTanus.
CornacoBannocts. CAP-Tteopema. Kimaccst NoSQL 6a3 ganusix. [Tpumepst CYBJ] NoSQL. CemelictBa
cron6uoB. I'padoeic CYBJI. Neo4j

Tema 2.2 «/loxkymeHTHO-OpHeHTHpOBaHHbIE pacnpeneneHubie CYB/»

[lonsitue arperata. CoBpeMeHHble 1oKyMeHTO-opueHTHpoBaHHble CYB/I. 3anpockl k CYB/] Ha s13b1ke
JSON. MongoDB. Hcnonb3oBanue dpeiimBopka Map-Reduce B JOKyMeHTO-OpHEHTHPOBAHHBIX
CYBA.

IlepevyeHb TeM NPaKTHYECKUX 3aHATHIA

No KonndaectBo
Tema npaxTHIECKOTO 3aHATHS
/i 4acoB

Mopnys 1. OCHOBBI HOCTPOCHHS M HCIIOJIB30BAHHUSA CHCTEM 00IbIIHX JAHHBIX

Mertobl paboThI ¢ pacmpeaeeHHbIMUA HHpOpMaIMOHHBIME cucTeMamu. Apache Spark,

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

Monayab 2. Pazpa6oTka u ucnoJib30BaHue MPUJI0KEHUA HA OCHOBE pacnpeaeeHHbIX 023 TaHHbBIX

2 |CYBJ NoSQL. I'padosbie CYB/]. Neo4;. 8
3 | loxymeHTHO-OpueHTHpOBaHHbIe pacnpezeneHHbie CYBJl. MongoDB. 10
Bcero yacos 36

V. OBPA3OBATEJIBHBIE TEXHOJIOT'UHN

AxTHBHBIE (OpPMBI OOYYEHUS, NPUMEHSEMbIC HAa NPAKTHYECKHX 3aHSATHUAX, CIIOCOOCTBYIOT
pazHooOpa3sHOMY (MHIMBUIYaJbHOMY, TPYNIOBOMY, KOJUIEKTUBHOMY) H3Y4YEHHIO (YCBOEHHIO)
y4eOHBIX BOMPOCOB (MpoOsieM), aKTHBHOMY B3aUMOJCHCTBUIO OOYYArONIMXCSl M IPENoJaBaTels,
’KMBOMY OOMEHY MHEHUSIMA MEXIy HHUMH, HAICJICHHOMY Ha BBIPAOOTKY MPaBHIBHOTO MOHUMAHUS
COZIepIKaHUs M3y4aeMOM TEMbI H CIIOCOO0B €€ MPaKTUYECKOT0 UCTIONB30BAHUS.

Hapsiny ¢ TpaauinoHHBIME 00pa30BaTeIbHBIMU TEXHOJOTUSIMH, IS PEATU3aIiN JUCIUIUTHHBI
OyIyT MCIOJIB30BATHCSI TEXHOJOTWU DJIEKTPOHHOTO OOYUYSHHs W JUCTAHIIMOHHBIE 00pa30BaTENbHBIC
TEXHOJIOTUH B ANIEKTPOHHOU HH()OPMAIIMOHHO-00pa30BaTeIbHOM Cpejie YHUBEPCUTETA.

AynuTopHBIE 3aHATUS M Jpyrue (QOpPMBI KOHTAKTHOW pabOTBl  OOYyYalOUIMXCS C
nperojaBaTesieM MOTYT TMPOBOIUTBCSA C HCHONb30BaHueM 1iatdopm Microsoft Teams, Moodle
(BigBlueButton) u gp., 4ro mo3BoNsAET OOECHEYHTh OHJIAWH © O(QJaiiH B3aUMOICHCTBHUE
npernoaaBaTels ¢ 00y4aloNMMUCS B paMKax JTUCHUATUINHBI

OCHOBHBIMH METOJaMH TEKYLIETO KOHTPOJIS SIBIISIIOTCS AJICKTPOHHBIA Y4ET M KOHTPOJIb
yueOHBIX TOCTHKEHUH CTYACHTOB (MCIOIBb30BaHUE CPEJICTB CEpPBHCA OATbHO-PEHTUHIOBOI CUCTEMBI;



BEJICHUE DJJIEKTPOHHOTO JKypHajla YCIEBAEMOCTH, IMPOBEACHUE 3IJIEKTPOHHOTO TECTUPOBAHUS U
MIPUMEHEHUE APYTUX CPEACTB KOHTPOJIS C UCIIOIb30BAHUEM CUCTEMBI JIEKTPOHHOT'O O0yUEHHs).

VI. YYHEBHO-METOJUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI

6.1. OcHoBHas quTEpaTypa

1. XKenesnoB, M. M. Mertoasl ¥ TEXHOJIOTHMH OOpaOOTKK OOJNBIIMX JaHHBIX : Y4eOHO-
MeToguueckoe mocodue / M. M. XKenesnos. — Mocksa : MUCHU-MI'CY, O5C ACB, 2020. — 46 c. —
ISBN 978-5-7264-2193-3. — TekcT : 3JIEKTpOHHBIN // DneKTpoHHO-OMOIMoTeyHass cuctema IPR
BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/101802.html

2. T'puropses, 0. A. Pensunonnbie 6a3sl nanHbIX 1 cucteMbl NoSQL : yue6Hoe mocobue / FO.
A. I'puropses, A. JI. I[Tnyrenko, O. FO. [TnyxHukoBa. — biarosemeHck : AMypCcKuil ToCy1apCTBEHHBII
yuuBepcuret, 2018. — 425 ¢. — ISBN 978-5-93493-308-2. — TekcT : 37eKTpOHHBINA // DIEKTPOHHO-
oubmmoreuynas cucrema [IPR BOOKS : [caiir]. — URL: https://www.iprbookshop.ru/103912.htmi

3. AnekceeB /JI. C. TexHomoruu HHTEIUIEKTYaJbHOIO aHaIM3a JaHHBIX [DJIEKTPOHHBIH
pecypc]: yaebnoe nocodue / Anekcee J. C. — Koctpoma: KI'Y um. H.A. Hekpacosa, 2020. - 141 ¢c. —
URL.: https://e.lanbook.com/book/160082.

4. Boponos, B. . Data Mining - TeXHOIOTMU OOpaOOTKM OONBIIMX TAHHBIX @ y4eOHOE
nocobue / B. 1. Boponos, JI. 1. BoponoBa, B. A. YcaueB. — MockBa : MOCKOBCKHI TEXHUYECKUI
YHHUBEpPCHUTET cBs3u M mHpopmaruku, 2018. — 47 ¢. — ISBN 2227-8397. — Tekcr : 31eKTpOHHBIH //
DNeKTPOHHO-O0MOIMOTeYHAs cucrema IPR BOOKS : [caliT]. — URL:
https://www.iprbookshop.ru/81324.html

6.2. lonoiHuTeBHAS IUTEPATypa

5. bumi, ®ponkc VYkpouieHue OOJNBIIMX AAaHHBIX : KaK M3BJIEKATh 3HAHUS W3 MAacCHBOB
uHpoOpMalUU ¢ TOMOLIbI0 TTyOoKoi aHanutuku / ®psukc bumn ; nepeBox A. bapanoB. — Mocksa :
Mann, MBanoB u ®epbep, 2014. — 340 c. — ISBN 978-5-00057-146-0. — Tekct : 31MeKTpOHHBIHA //
DnextpoHHo-0ubMoTeuHas cucrema IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/
39433.html

6. E.W. HukonaeB. ba3bl TaHHBIX B BBICOKOITPOM3BOAUTENIBHBIX HHPOPMALIMOHHBIX CUCTEMAX :
yueOHoe nocobue / aBT.-cocT. E. U. Hukonaes ; CeBepo-KaBka3ckuii enepanbHblii YHUBEPCUTET. —
CraBpomnonb : CeBepo-KaBkazckuit @enepanpubiii yauBepcurer (CKOY), 2016. — 163 c¢. — URL:
https://biblioclub.ru/index.php?page=book&id=466799

6.3. Ilepuoguyeckue U3IaHUA

— |EEE Spectrum https://spectrum.ieee.org/
— Hayunsrii )xypHan «MammHHOe 00ydeHne u aHanu3 gaHHbx» http://jmlda.org/ru/journal
— Journal of Big Data https://journalofbigdata.springeropen.com/

6.4. llepeyens pecypcoB cetu UnTepHer

— DBC IPR Books http://www.iprbookshop.ru/

— OBC «YHuBepcurerckas oudnanoreka onnaitn» http://biblioclub.ru.

— Oo6pa3oBarenbHas mwiardopma FOpaiit https://urait.ru/

— IBM Academic Initiative http://ictis.sfedu.ru/ibm_academic_initiative/ (yueGHbIe
MaTepuaIbl)

— http://github.com/

— http://habr.com/

— http://www.kdnuggets.com/

— Python, Cso6oxnoe I10, https://www.python.org/

— https://www.jetbrains.com/pycharm/
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VilI. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE JUCIUIIJINHBI

[lpu peanuzanu AMCUMILIMHBI KCIOJNB3YIOTCS CIEAYIONME IOMEIIEHHs, O00OpYyJOBaHUE U
porpaMMHOE 00ecTIeueHHE:

Jlabopamopus mawiunHo20 00yueHUs U MexHoI02Ull 60NbULUX OAHHBIX

[Tepconanbable KOMMBIOTEPHI (8 1IT.), TIpoekTop, 3KkpaH. Windows 10, Microsoft Office 365,
Adobe Acrobat Reader (becrunatroe nponpuerapuoe [10, https://acrobat.adobe.com/ru/ru/acrobat/pdf-
reader/volume-distribution.html), Google Chrome (CBobGoaHOE 110,
https://google.com/chrome/browser/),  Mozilla  Firefox, becmutarnoe II0 (GNU  GPL),
https://firefox.com/, Foxit (Becruiatnoe mponpuerapuoe I10O, https://www.foxitsoftware.com/ru/), i2
Analyst’s Notebook (becrnatHas JTULEH3US JUTSt 00pa3oBaTeIbHBIX ueneit),
https://developer.ibm.com/academic/), Notepad++, Becmarnoe ITO (GNU GPL 2), https://notepad-
plus-plus.org/, Total Commander 7.x , WinRAR, XAMPP, becmuiarnoe I1O (GNU GPL),
http://www.apachefriends.org/en/xampp.html, Team Foundation Server 2015, Visual Studio 2015,
Android Studio, Onepannonnas cucrema Ha 6a3e Linux; Odwucusrii maker Open Office, akTyanbHbie
Bepcun OpaysepoB Google Chrome (Co6oanoe I1O, https://google.com/chrome/browser/), Mozilla
Firefox, becrmmataoe I10 (GNU GPL), https://firefox.com/, Edge, Safari ¢ mogaepxkoii mporokosia
WebRTC, PyCharm 2017.1.2 https://www.jetbrains.com/pycharm/  Cso6oanoe  TIO,
https://www.python.org/, Evolus Pencil, CBo6oanoe ITO (GNU GPL 2), https://pencil.evolus.vn/

VII. METOAUYECKUE YKA3AHUSA JJIS1 OBYYAIOIIUXCA
11O OCBOEHMIO JNCHUIIJIMHbI

JucuurumHa BKJIIOYaeT B ce0s  JICKIMOHHBIE H NPAKTUYECKHE 3aHATHS, a TaKxkKe
CaMOCTOSITENIbHYIO PaboTy 00y4aroLIuXCsl.

Opranm3anus ~ 00pa3oBaTeNBPHOTO — MIpolecca MO  JAWCHUIUIMHE — OCYIICCTBIISACTCS  C
MCIOJIb30BAHUEM CUCTEMBI 3JIEKTPOHHOTO 00yUEHHS.

Bce nexnuoHHbIE 3aHATHS MPOBOJSATCS C BHU3yanusalueidl ydyeOHoro marepuana B (opme
Ipe3eHTaIMH JEKIIMOHHOTO MaTepuaa, KOTOpble JOCTYITHBI B CHCTEME JIEKTPOHHOTO 00yUeHHUsI.

JlekoHHAasT 4acTh Kypca BKIIIOYAET CIEAYIOIIME KOMITIOHEHTHI CHUCTEMbI 3HAHWUN y4eOHOU
JTMCLUIUIMHBL: TIOHATUHHBIN anmnapart (Te3aypyc Kypca), TEOpeTHUECKUE YTBEP)KICHUS, pa3bsICHEHUS U
KOMMEHTapUH; MEXAUCIUILUTMHAPHBIE TOYKW 3PEHUS; ONHCAaHUE pPACCMAaTPHBAECMBIX pa3lIeiioB,;
PETPOCHIEKTUBHBIN M MEPCHEKTUBHBIN B3IJIAAbI HA N3yYaeMylo po0IeMaTuKy.

[lpakTudyeckne 3aHATHSA TIO BCEM MOJIYJSIM JHCHUIUIMHBI TPEOYIOT MpEIBapUTEIbHOM
TEOPETUYECKON MOATOTOBKU IO COOTBETCTBYIOUIMM TeMaM: MpopaboTKa JEKIMOHHOIO Marepuala,
O3HAKOMJICHHE M N3YYEHHE OT/ICIbHBIX HICTOYHUKOB OCHOBHOW U JIOTIOJIHUTEILHON JINTEPATYPHI.

JIeKIIMOHHBIE U MPAKTUYECKUE 3aHATHUS MOTYT IMPOBOAUTHCS ¢ IPUMEHEHHUEM TUCTAHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHH ¢ wucnojib3oBaHueM rmiardpopm Microsoft Teams, Cisco, Moodle
(BigBlueButton) u mp.

[IpoBeneHue JEKIMOHHBIX W TPAKTHUYECKUX 3aHATHH OCYIIECTBISIETCS C TIOCTAHOBKOM
NpOOJEMHBIX BOMPOCOB, JIONMYCKAIOMIUX BO3HUKHOBEHHME IMCKYCCHH, YTO MpEAINoyiaraeT akTHBHOE
BKITIOYCHHE CTY/ICHTOB B 00pa30BaTeNbHBIN MPOIIECC.

B opranmzamum mnpouecca OOy4deHHs MCIONB3YIOTCA KakK TPaJUIMOHHbBIE, XapaKTepHbIE
JIEKIIMOHHO-CEMUHApCKOH  ¢dopme  0oOydeHWs, TaK ©  HWHHOBAallMOHHBIE (MHTEpPaKTHUBHBIC,
MMHUTALMOHHBIE, TPOEKTHBIE) TEXHOJIOTHH.

Hcrionp3yemMble TEXHOIOTHH 00ECTIEYHBAIOT:

— (opMupoBaHHE KOMIETEHIMI, OCO3HAHHOE YCBOEHHE 3HaHUI, KauyeCTBEHHOE OCBOCHHUE
YMEHUHN MX MPUMEHATh U (JOPMUPOBAHHE 3aWHTEPECOBAHHOTO OTHOIICHUS K M3y4aeMbIM OOBEKTaM B
€/INHCTBE;

— IIPOTYKTHBHOCTbH ITO3HABATEIHHOM JEATEIIEHOCTH, HAYYHBINA MTOUCK, CO3/IaHIE CyOBEKTUBHO U
00BEKTUBHO HOBBIX 3HAHUH WJIM IPYTUX MPOAYKTOB;

— OpHMEHTAlMI0 Ha CTYAEHTOB, CTHUMYJHPOBAaHHE HX aKTUBHOCTH, CaMOCTOSITE€IbHOCTH,
MHUIMATHUBBI U OTBETCTBEHHOCTH;
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https://pencil.evolus.vn/

— KOHTEKCTHBIA XapakTep OOy4YeHHs, TO €CTh MPUBS3KY K pPeaTbHBIM MPOQecCHOHATLHBIM
3aJa4aM;

— BOBJICYEHHOCTh CTYJICHTOB B BBINOJIHSAEMYIO JACSTEIBHOCTh, BO3MOXXHOCTb MPOSBUTH M
Pa3BUTh CBOM MHTEIICKTYaJIbHBIN, TBOPUYECKUM, IMYHOCTHBIN, IETTOBOM MTOTEHIIHAI.

CamocTtosTenpHas paboTa HampaBlieHa Ha TMOBBIIICHHE KadecTBAa OOydYeHUSs, YIUIyOJieHUE H
3aKpeIUICHUE 3HAHWUW CTYACHTA, Pa3BUTHE AHATMTHYECKUX HABBIKOB IO MPOOJIEMATHKE y4eOHOM
TUCIUIUIAHBI, AaKTHBH3AIMI0 y4eOHO-TIO3HABATEIPHON JCSATENHOCTH CTYACHTOB W CHIDKCHHE
ayTUTOPHOM HArPy3KH.

MakcumanbHOE KOJIMYECTBO 0a/IOB MO Ka)JAOMY BHIY KOHTPOJIBHBIX MEPOIPUATHHA YKa3aHO B
y4eOHOI KapTe TUCIHILIIHHBI.



IX. YHEBHASA KAPTA JUCIUIIJIMHBI

Kypc 2, cemectp 3, ounasi popma 00yuyeHust

Ne Buibl KOHTPOJIBHBIX MEPOIIPUATHIA
/1 (HanMeHOBaHUS OTICHOYHBIX CPEJICTB)

KomnuectBo 6amioB

PyGexubrii
KOHTPOJIb

Tekymmit
KOHTPOJIb

MOlIyJIL 1. OcHOBBI MOCTPOCHUS H UCITI0JIB30BaAHUS CUCTEM 00JIbIINX JAaHHbIX

1 |IIpaxtuueckas padora Ne 1 20 —
Tect Ne 1 20
Moayab 2. Pa3padoTka U McnoJIb30BaHHe MPUJI0KEHN HA OCHOBE pacnpeaejieHHbIX 0a3
JTaAHHBIX

1 |IIpaktuueckas pabora No 2 20 -
[Ipaktrueckas padora Ne 3 20 -

3 |Tect Ne 2 20
Bcero 60 40

BonycHble Gaybl

He npeaycMoTpeHbl

IIpome:kyTouHas aTTecTauus
B (popMe nupdepeHIIPOBAHHOIO 324ETA

Or1ieHKa N0 JUCIUITIMHE BBICTABISETCS TI0 CyMME

0aJUIOB 3a TEKYIIMH KOHTPOJIb U PYOCKHBIH

KOHTPOJIb:

85-100 0aj10B — OLIEHKA «OTIUYHOY;

71-84 GaJa — OlIEHKa «XOPOIIO»;

6070 6anoB — OLIEHKA «YJOBICTBOPUTEIHHON;

— meHee 60 6ayTOB — OIIEHKA
«HCYOOBJICTBOPUTECIIBHO»




X. ®OHJI OUEHOYHBIX CPEJICTB

10.1. MacnopT oHAA OLEHOUYHBIX CPEACTB

Ne
ul Nuaukatop JOCTHKEHUSI KOMIIETEHIUN HanmenoBanue OLleHOYHOTO CpeCTBa
1 ITK-4.1. PyKOBOJUT MPOEKTAMH 110 IIOCTPOEHUIO — mpaktudeckas pabora Nel;
KOMIUIEKCHBIX CHCTEM Ha OCHOBE aHAJTUTHUKHU OOJIBIINX — tect Nel, tect Ne2
JTAHHBIX B PA3IUYHBIX OTPACIISIX CO CTOPOHBI
3aKa3z4yuKa
2 [1K-6.1. Ynpasnser noixydeHueM, XpaHeHUEM, — mpaktudeckas pabora Nel;
nepeaaydeid, 00paboTKOM OOMBIIMX JaHHBIX — mpakTudeckas pabora Ne2;
— mpaktudeckas pabora Ne3;
— Ttect Nel, Tect Ne2
3 [1K-6.2. YnpaBiseT kauecTBOM OONbIINX TAHHBIX — mpakTtudeckas padora Nel,
— tecT Nel, Tect Ne2

10.2. IpakTHyeckas padora Nel

3ananue 1.1.: Hactpoiika o0auHoii cpeapt Microsoft Azure u paboueii 001acTH MAITMHHOTO
oOyueHus

1. BapeructpupoBathcs B nporpamme Microsoft Dreamspark. TTonyduts Ko MOATBEPKIACHHS
Microsoft Azure for Students ([{o6aBute B kop3uny, Odopmuth 3aka3z). CiegoBaTh HHCTPYKIIUH 110
peructpanuu B Microsoft Azure. IIpoiitu Bepudukanuio no Homepy tenedona.

2. AropusoBathcs B CTyauu MammHHOTO 00yuenus https://studio.azureml.net/

3. BeimonHUTh 00yyaronye TbloTOpUabl:

3.1. Co3nmanue nepBOTo KCIepuMenTa (Ha mpuMepe Habopa [laHHbIe 0 1ieHax Ha aBTOMOOMIIH)

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

3.2. [TomaroBoe pyKOBOJACTBO IO pa3padO0TKe PEIIeHUs JIJIsl MPOTHO3HOM aHAIMTHKU B CITyk0e
MAaIIMHHOTO 00y4YeHHs Azure /Ui OLIEHKU KPETUTHBIX PUCKOB.

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

HetictBust ¢ 1 o 4.

1. Co3nanue paboueit 061aCTH MAIIMHHOTO O0yUYEHHUS

2. OtnpaBKa CymeCTBYIOIINX JaHHBIX

3. Co3anue HOBOTO SKCIIEPUMEHTA

4. OOyueHue u aHAIN3 MOJIeIIeH

B1t0uuTh B OTYET CXEMBI SKCIIEPUMEHTOB, ITOATBEPKAAIOIIIE BBITOIHEHUE ThIOTOPUATIOB.

4. Co3marh 3KCHNEPUMEHT U OOY4YUTh MOJENIb Ha MpuMepe Habopa NaHHBIX (110 BapHUaHTaM).
Heo0Oxoaumo cpaBHUTH Mexay coboii (Evaluate Model) He MeHee Tpex anropuTMoB.

ConeprxaHue oTyera:

- Onncanue Habopa JaHHBIX.

- CxeMa 3KCIepuMeHTa.

- OneHKa pe3ybTaToB SKCIIEPUMEHTA.

3ananue 1.2. PazBopaunBanue kinactepa B HDInsight

Co3nanue kinactepoB noa ynpasnenuem Linux B HDInsight ¢ momombto nmoprana Azure
https://docs.microsoft.com/ru-ru/azure/hdinsight/hdinsight-hadoop-create-linux-clusters-portal
BrinonauTs 3aganus:

1) Co3nanue knactepa 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) Coznanue npuiiokeHui MamuaHOr0 00y4eHust 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 co3manus mpuiioKeHnss MaIIMHHOTO OOYYEHUs M aHaJIM3a
Habopa JTaHHBIX

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

ipython

3anganue 1.3. bubnnoreka mamuaaoro ooydenus Mahout mst Apache Hadoop

Mahout http://mahout.apache.org/ — sro OubaMOTeKa MarmmHHOrO OOyueHHMs mas Apache
Hadoop. Mahout conepxutr anroputMbl s 0OpaOOTKM JaHHBIX, Takhe Kak (uiabTpamnms,
KJ'IaCCI/I(bI/IKaI_II/IH H KJIAaCTCPpHU3alHl.

3ananue: [loaxmountbess k' Hadoop uwepes SSH. PeanmmsoBath cucreMy pekoMEeHIAIMd C
IOMOILB0 OuOInoTexu Mahout.

[Tonkmouenue k HDInsight (Hadoop) ¢ momomrsto SSH

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

OpenSSH (6era-Bepcusi). B Fall Creators Update BwiOepute Ilapamerpsr > Ilpunoxxenus u
BO3MOXXHOCTH > praBJ’ICHI/Ie JOINIOJIHUTCIbHBIMU KOMIIOHCHTAMHAU > I[O6aBI/ITL (I)yHKI_[I/IIO u Kiauent
OpenSSH.

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

mm6o PuTTY

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

Coznanue crnucka pekoMeHayemblx (uinbMoB ¢ momomisio Apache Mahout u Hadoop B
HDInsight (SSH) na mrargopme Linux

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

3ananue 1.4. [lnardpopma Hadoop MapRedice

Hadoop MapReduce — »T0 mnporpamMmuas 1uiaThopma JUls HANHMCAHUS — 3aJIaHHH,
oOpaOaTeiBatoIUX OoJblve O00BbEMBbl JTaHHBIX. BXO/HbIE JaHHbIE pa30OMBAIOTCS HAa HE3aBUCHMBbIE
0JI0KH, KOTOpbIE 3aTeM 00pabaThIBalOTCs MapajUIeIbHO Ha y3/1ax KilacTepa.

UcnonwzoBanne MapReduce B Hadoop B HDInsight

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

3anaHue: peann3oBaTh MPUIOKEHHE JJIs MOJCUYeTa CJIOB B 3alMCHBIX KHMXKax JleoHapno aa
Bunum Ha Java sm6o_ nHa Python, ncnons3ys komanasl Hadoop uepe3z SSH.

Pazpabotka nmporpamm MapReduce na Java nnst Hadoop 8 HDInsight

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

Pa3pabotka nporpamm MapReduce ¢ notokoBoii nepenaueii Python ans HDInsight

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

Kpurepun ouenku:

17-20 GamioB BBICTABISETCS CTYACHTY, €CIIM OH CBOCBPEMEHHO BBHITIOJIHWJ BCE 3aJ1ayH,
MPEeIyCMOTPEHHBIE B MPAKTUYECKOW paboTe, MOATOTOBHI OTYET B COOTBETCTBHHM C TPEOOBaHUSIMU
MPEnoIaBaTeNisi U B MPOIECCEe 3aIIUThl MPOJEMOHCTPUPOBAT HAIMYUE TEOPETUUYECKHX 3HAHWH B
o0BeMe collep:kaHus Y4eOHON TUCIUIUTMHBI, OTHOCAIIEHCS K pakTHUeckoi pabote. Cymen OTBETUTh
Ha JIOMOJIHUTEIIbHBIE BOIPOCHI, CBS3aHHBIE HE TOJBKO C TPOIECCOM BBIMOTHEHUS MPAKTHYECKOMN
paboThI, HO ¥ C TOHUMAHUEM COBEPILICHHBIX ACHCTBUIA U PEIICHHBIX 3a/1a4.

14-16 6annoB BHICTABISIETCS CTYACHTY, €CIM OH BhINOMHUI OoT 70% 3amad, NpeaycMOTPEHHBIX
B MPaKTUYECKOW paboTe, MOATOTOBHUI OTYET B COOTBETCTBHH C TPEOOBAaHUSMHU MpPEMOAaBATENs U B
MPOLIECCEe 3alIUTHl MPOJIEMOHCTPUPOBAT HAJIWYUE TEOPETHMUECKUX 3HAHUUW B OOBEME COIEp>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/spark/apache-spark-machine-learning-mllib-ipython
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/
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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

y4eOHON AMCUMIUIMHBI, OTHOCAILICHCS K MpakThuyeckod pabore. Cymen OTBETUTh Ha BOIPOCHI,
CBSI3aHHBIE C ITPOLIECCOM BBIMIOJIHEHUS IPAKTUUYECKON pabOoTHI.

12-13 GayIoB BBICTABISICTCS CTYACHTY, €ciau OH Oosiee yeM Ha 50% BBIMOIHUI OCTABICHHBIC
B IpaKTHYECKOW paboTe 3aaauu, CIOCOOEH OTBETHTh Ha BOIPOCHI, KacaroIUecs TEOpPETHUYECKOH
COCTaBIISIIOLICH B 00BbEMe CoAepKaHUs yueOHOM JUCIUIUIMHBL, OTHOCALICHCS K IPAaKTUYECKOi padore.

0 OanIoB BBICTABIIAETCS CTYACHTY, €ClM OH Oosee yeM Ha 50% He BBIOJHMII TIOCTABICHHBIC B
IpaKkTHUECKON paboTe 3ajaud, He CIOCOOEH OTBETHTH Ha BOIPOCHI, KACAIOIIUECS TEOPETUUECKON
COCTaBJIAIOLIEH B 00beMe colepxKaHUs yueOHOM NUCIUIUIMHBL, OTHOCALIEHCS K IPaKTHYeCKol padore.

10.3. IIpakTHyeckas padora Ne2

I'pagposas CYB/] Neodj

B kayecTBe OCHOBHOrO MCTOYHHMKA crpaBouHoi mH(popmaruu 1o rpadosoii CYB/] Neodj u
s3piKy Cypher ucrnonb3syiite pecypce http://docs.neo4j.org/.

3ananme 1.1. Pa3zpaboTka 0a3bl JaHHBIX CONMAJILHOM CceTH

Hcnone3yst rpadoByro CYBJl Neodj, pa3paboraiite 6a3y AaHHBIX MOJEIBHOW COIMAILHOM
ceTd. Y3el COIMaTbHOW ceTH uMeeT cienyromue atpudyTel: U0, mosi, Bo3pact, ropoj, CIIHCOK
Ipynn Mo MHTEpecaM (HalpUMep: CIOPT, UTPbl, KOMIbIOTEPhI). CEMaHTUKA CBA3U MEXAY y3JIaMU —
JPY>KECKUE OTHOIICHUSI COOTBETCTBYIOLIMX MEPCOH («A sBIIsieTcst Apyrom by).

151 3TOrO:

1. PaspaGoraiite ckpunt c 3ampocamu Ha sisbike Cypher, koTopsle 3arpysaroT 6a3y JaHHBIX
comuanbHOU cetn B CYB/] Neo4j. baza nomxHna coaepxath He meHee 10 y3510B u HEe MeHee 15
CBSI3€H MEXKITy HUMH.

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

3ananue 1.2. Pazpabotka 3anpocoB k rpadam (2 yaca)
Pa3paboraiiTe 1 mpoTeCTHPYITE 3aMpochl Ha BEIOOPKY JaHHBIX U3 CO3MaHHOW rpadoBoii Oa3bl
JaHHBIX.

s atoro:

1. Wsyumte cnpasounyro wuHpopMamuioo o saseike Cypher mo Tteme Reading Clauses n
paspaboTaiite ciemayronye 3amnpochl:

1) Bsigars ynopsnouenHsiii ciucok GO mepcoH.

2) Beigath crimcok ®UO MyKYMH ¢ yKa3aHMEM BO3PACTa, YINOPSIOYEHHBIH MO yOBIBAHUIO
BO3pacTa.

3) Beiiath ynopsaodennsiii cnucok ®UO npyseit mepconsl 3ananapivu GHO.
4) Boimath ynopsaodennsii cnucok ®UO npyseit apyseit nepconst 3aganabivu GHO.

5) Beyath ymopsgoueHHbIH 1o andasuty crmcok ®UO MepcoH, B KOTOPOM Uil KakIoi
IIEPCOHBI YKA3aHO KOJINYECTBO APY3€H.

2. Wsyuute cnpasounyro mHpopMamuio o szeike Cypher mo Teme Functions u paspaGoraiite
CIIEIYIOIIHE 3aIPOCHL:

1) Bwinats ynopsaoueHHbIi CIUCOK IPYI COLUATbHOMN CETH.
2) BblaaTh yHopsI0YEHHBIH CIIUCOK IPYIIT MEPCOHBI ¢ 3aganHbMu DHO.

3) BblzaTh CHMCOK IpyIH COLMANBHOH CETH C yKAa3aHHEM KOJIMYECTBA UIEHOB KaxkIoh
IpYMIIbI, YIIOPAJOYEHHBIN [0 yOBIBAHHUIO KOJIMYECTBA YJIEHOB IPYIIIBL.


http://docs.neo4j.org/

4) Boimate crmcok ®UO mepcoH, B KOTOPOM Ui KakIOH MEPCOHbI YKAa3aHO KOIMYECTBO
TPy, B KOTOPEIE OHA BXOAWT, YIIOPSAOYCHHBIHN 10 YOBIBAHUIO KOJMYECTBA TPYIII.

5) Beiath obliee KONMYECTBO IPYINI, B KOTOPBIX COCTOST APY3bsl ApY3el MEPCOHBI C
3aganabiMu OUO.

3ananue 1.3. Busyanusanus rpaga
PazpaboraiiTe 1 mpoTecTUpyiTe 3aIPOCHl HA OOHOBJICHHUE CBOMCTB Y3JI0B rpada U BBITOIHUTE C
UX MOMOIIBIO0 BU3YyaIu3aluio rpada.

s aToro:

=

Nzyunte cripaBouHyro nHGOpMAIHIO 110 cpeacTBaM Busyanusanuu Neodj. OTo6- pasure rpad.

2. Jlo6asbTe cBoiicTBO friend Bcem Apy3psM OIHOI IIEpCOHBI M HACTPOHTE MPOPUIIL
BU3yaJIM3al[MM TaKUM 00pa3oM, 4ToObI y3ibl co cBoicTBoM friend oroOpakanuch KpacHbIM
[[BETOM.

3. Jlo6asbre cBoiicteo twoHandFriend Bcem apyseam apyseil oqHOM MepcoHBl M HACTPOIiTE
npoduiab BH3yalU3allMd TaKUM 00pa3oM, 4TOOBI Y31bl cO cBoicTBoM twoHandFriend
0TOOpaXKaUCh KENTHIM [[BETOM.

4. Jlo6asbre cBoiictBo ManyFriends nepconam, umeromuM OGonblie 5 apyseil, CBOMCTBO
fewFriends — nepconam, y koTopsix MeHblie 3 apyseil. Hactpoiite nmpoduib Bu3yanu3anuu
TaKuM 00pa3oM, 4TOOBI Y3JbI CO CBOiicTBOM ManyFriends oToOpakaluch 3€IEeHBIM I[BETOM,
y31bl co cBoiictBoM fewFriends oroOpakanuch KpacHBIM ILBETOM, a BCE OCTAJIbHbBIC Y3JIbI —
KCJITBIM IIBETOM.

5. Jlo6aBbTe CBOMCTBO Jroupl mepcoHam, COCTOSIIMM B HEKOTOPOH IpyIiie, group2 — mepcoHam,
COCTOSIIIIUM B JPYroil rpymme, a cBoiictBo bothGroups -- mepcoHam, cocrosmum B 00eHx
rpynnax. Hactpoiite nmpodunps BU3yanu3alnuu TakuM oOpa- 30M, 4TOOBI y3JIbl CO CBOMCTBOM
groupl oToOpaxanauch CHHUM IIBETOM, Y3JIbl CO CBOMCTBOM QroupZ oToOpa)kaluch KpacHbIM
I[BETOM, a y3JIbI cO cBoiicTBOM hOothGroups — ¢proIeTOBBIM IIBETOM.

Kpurepun onenku:

17-20 GamioB BBICTABISETCS CTYACHTY, €CIIM OH CBOEBPEMEHHO BBHITIOJIHWI BCE 3a/1ayH,
MPEeyCMOTPEHHBIE B MPAKTUYECKOW paboTe, MOATOTOBHI OTYET B COOTBETCTBHHM C TPEOOBaHUAMU
npenojaBaTesss M B IPOLECCe 3allUThl MPOJEMOHCTPUPOBAI HAJIMYUE TEOPETUYECKUX 3HAHWHA B
o0BeMe coliep:kaHus Y4eOHON MUCIHUILTUHBI, OTHOCAIIEHCS K mpakTHueckoi pabote. Cymen OTBETUTh
Ha JIOMIOJIHUTENIbHBIE BOIPOCHI, CBS3aHHBIE HE TOJBKO C MPOILIECCOM BBIMOJTHEHUS MPAKTHYECKOMN
paboThL, HO ¥ C TOHUMAHUEM COBEPILIEHHBIX ACHCTBUIA U PEIICHHBIX 3a/1a4.

14-16 6anoB BBICTABISETCS CTYACHTY, €CIM OH BhINOIHII OoT 70% 3amay, MpeayCcMOTPEHHBIX
B IMpaKTUYeCcKoi paboTe, MOATOTOBUI OTYET B COOTBETCTBHHM C TPEOOBaHUSMHU MpENoiaBaTelis U B
MPOLIECCEe 3alIUTHl MPOJIEMOHCTPUPOBAT HAJIWYME TEOPETHMUECKUX 3HAHUUW B 00BEME COJEp>KaHUs
y4eOHOW MUCUUIUIMHBI, OTHOCSIIEWCS K mpakThdecko pabote. CyMmen OTBETHTh Ha BOMIPOCHI,
CBSI3aHHBIE C MPOIIECCOM BBIMOJTHEHHUS MTPAKTUUECKOU PaOOTHI.

12-13 6annoB BBICTABISETCS CTYACHTY, €clid OH Oosiee ueM Ha 50% BBIMOIHII MTOCTaBICHHbBIE
B TpakTH4YecKoil paboTe 3agauM, CrocoOEH OTBETUTh Ha BOIPOCHI, KACAIOLIUECS TEOPETUUYECKON
COCTaBJISIONICH B 00beMe co/iep KaHus yaeOHOM TUCITUILIMHBI, OTHOCSIICHCS K MPAaKTUYECKOU padoTe.

0 GayyoB BBICTABIIAETCS CTY/ICHTY, €Cclu OH Oosiee ueM Ha 50% He BBITIOIHUI MTOCTaBJICHHBIC B
MPAKTUYECKOH paboTe 3agaud, HE CIOCOOEH OTBETHTHh Ha BOMPOCHI, KACAIOMIHECS TEOPEeTHYEeCKOU
COCTaBJISIIONIEH B 00beMe COepKaHusl YUeOHOM TUCIUTITMHBI, OTHOCSIIEHCS K TPaKTUUeCKOn padoTe.



10.4. lIpakTuyeckas padora Ne3

Jlokymenm-opuenmuposannas CYB/] MongoDB

B  kauecTBe OCHOBHOIO HCTOYHHKA CIPaBOYHOW  HMH(MOPMAIMK 10  JTOKYMEHT-
opuentupoBanaoii CYBJ] MongoDB wucnomas3yiite pecypcbl http://docs.mongodb.org/manual/ u
http://jsman.ru/mongo- book/.

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

Hcnons3ys CYBJ] MongoDB, pa3paboraiite 6a3y AaHHBIX, MpeAHA3HAYECHHYIO JJIS1 XPAaHEHUS JIOTOB
BeO-cepBepa. Jlor Bkmodaer B cebs ciuemyromue moms: aapec pecypca (URL), IP-ampec
MOJIb30BATEIBCKOTO KOMIIBIOTEPA, OTMETKAa BPEMEHHM Hadajia MpPOCMOTpa pecypca, AITUTEIbHOCTh
IPOCMOTpa pecypca.

Ji1s1 aTOrO:

1. PaspaGoraiiTe KOHCOJIBHYIO YTHIUTY U OpeoOpa3oBanus jora Be6-cepsepa B popmare CSV
(Comma Separated Values), B popmat JSON. Jlor nomkeH co- AepKath Mo CO CASAYIOUUMU
naspaamsimu: URL, IP, timeStamp, timeSpent.

2. Paspaboraiite 3ampochkl I 3arpy3KM II0Jdy4eHHBIX AaHHBIX B (opmare JSON B CYB]]
MongoDB.

3aganmue 1.2. Pazpaborka 3anpocoB B CYBJl MongoDB
1. PaspaGoraiiTe u IpoTeCTUPYHTE 3aMPOCh] HA BEIOOPKY JAHHBIX U3 CO3JaHHBIX KOIIEKIIUIA.

2. Paspaboraiite u nporectupyiite ¢pynkuun MapReduce 115 aHanu3a MOCEAEMOCTH PECYPCOB
web-cepBepa.

s satoro:

1. PaspaGoraiitecnenyromue 3ampocsl, WCIOJIb3ySl ~ BCTPOCHHBIE B CYB/J

MongoDB cpenctBamu BEIOOPKH:

1) Beimats ynopsouennsiii cmcok URL pecypcos.

2) BoimaTh yIOpSAZOYEHHBIH CIHCOK IP-afpecoB IONb30BaTesel, MOCETHBIINX PECYPC C
3ananHbsiM URL.

3) Boinars ymopsmouennssii crucok URL pecypcoB, MOCEIIEHHBIX B 3aJaHHBIH BPEMEHHOM
MIEPUOI.

4) Boimate ymopsmoueHHbIf crmcok URL  pecypcoB, TOCEIIEHHBIX TIOMb30BATEIEM C
3amanabM IP-agpecom.

2. PaspaboraiiTecnenyromme 3ampocsl, UCIIONB3ysl  BCTPOECHHBIE B CYB/

MongoDB cpenctBa mporpaMMmupoBanusi Ha OcCHOBe apagurmMsl MapReduce:

1) Beinats crucok URL pecypcoB € yKasaHMEM CyMMapHOM JUTMTENBHOCTH TOCEIIEHHS
KaX/10TO pecypca, yHopsAI04eHHbIN 10 YOBIBaHUIO.

2) Boigath crucok URL pecypcoB ¢ yKasaHMEM CyMMapHOTO KOJHYECTBA MOCENIEHMH
KaX/10TO pecypca, yHopsA04eHHbIN M0 YOBIBaHUIO.

3) Beigats crimcox URL pecypcoB ¢ ykazaHHEM KONMYECTBA MOCENIEHNH KakI0To pecypea B
JeHb 3a 3aJaHHbIl nepuof, ynopsnoueHHbli URL pecypca u yObIBaHHIO KOJMMYECTBa
IIOCEIEHU .

4) Boimath crucok IP-ajjpecoB € yKasaHHEM CYMMApHOTO KONMYECTBA M CyMMAapHOii
JUTUTENIFHOCTH TIOCEIEHUH pecypcoB, YIIOPAIOUYCHHBIH 10 aapecy, yObIBaHUIO KOJINYECTBA
1 yOBIBaHUIO JIUTEIBHOCTH.


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

Kpurtepun onenkn:

17-20 ©OamioB BBICTaBIISIETCS CTYAEHTY, €CJIIM OH CBOEBPEMEHHO BBIIOJHWII BCE 3aJayH,
IIPEyCMOTPEHHbIE B IMPAKTHUUECKOHW paboTe, MOATOTOBWII OTYET B COOTBETCTBUHM C TPEOOBAHUAMHU
IpenojaBaTesis U B IPOLECCE 3alUUThl MPOJEMOHCTPUPOBAT HAJIMYME TEOPETUUYECKUX 3HAHUHA B
o0beMe cosiepKaHusl yueOHOM AUCIUILIMHBI, OTHOCALIEHCS K IpakTUyeckoi padore. Cymeln OTBETUTh
Ha JONOJHMUTEIbHBIE BOIIPOCHI, CBSI3aHHBIE HE TOJBKO C IMPOLIECCOM BBIINOJHEHHUS MPaKTHYECKON
paloThI, HO U C TIOHUMAHUEM COBEPILEHHBIX JIEHCTBUI U PEILICHHBIX 3ajiay.

14-16 6annoB BBICTABISIETCS CTYACHTY, €CIM OH BhINOIHMI OoT 70% 3amad, NpeayCcMOTPEHHBIX
B MPAaKTUYECKOH paboTe, MOATOTOBHUI OTYET B COOTBETCTBHM C TPEOOBAaHUSAMHM IPENOAaBaTeNs U B
Ipolecce 3alUThl MPOJEMOHCTPUPOBA HAIMYME TEOPETHUECKUX 3HAHUH B 00BEME COAEpIKaHUS
y4eOHON AMCUMIUIMHBI, OTHOCAILICHCA K NpakTudeckoil pabore. Cymen OTBETHUTh Ha BOIPOCHI,
CBSI3aHHBIE C [IPOLIECCOM BBINOJIHEHUS IPAKTUUECKON pabOoThI.

12-13 GayioB BBICTABISICTCS CTYACHTY, €y OH Oosiee yeM Ha 50% BBIMOIHUI OCTaBICHHBIC
B IpPaKTHYECKOW paboTe 3ahayM, CIOCOOEH OTBETUTh HAa BOIPOCHI, KacarollUecs TeOpPEeTHYECKOH
COCTABIISIONICH B 00BEME COJIepKaHUS yUeOHOM TUCIMIUIMHBI, OTHOCSIIECHCS K TPaKTUYECKO padoTe.

0 OanIoB BBICTABIIAETCS CTYACHTY, €CiM OH Oosee yeM Ha 50% He BBIOJHUII TOCTABJICHHBIC B
[IpaKTUYECKOH paboTe 3ajauu, He CIOCOOEH OTBETUTh HA BOIPOCHI, KacaroIIMecs TEOpPEeTHUECKON
COCTaBJISAOLIEH B 00bEME coJiepKaHUs yueOHOM TUCIUIUIMHBL, OTHOCALIEHCS K IPaKTUYeCKOl padoTe.

MeToanueckue peKOMeHIAIUH 10 BHITIOJHEHHI0 MPAKTHYECKHX padoT

Llenbto mpakTUYECKUX PabOT SABISETCSA MPUOOPETEHNE PAKTUUYECKUX HABBIKOB MCIIOJIb30BaHMS
MaTeMaTHYECKUX MOJEJeH, METOJOB M aJrOpPUTMOB B OOJIACTH TEXHOJIOTUH aHaiu3a OOJBIINX
JIAHHBIX; YCBOEHHE IMOJIyYE€HHBIX 3HAHMH CTyJEHTaMH, a Takke (pOpMHUpPOBAaHHE Y HUX MOTHBALMU K
caM000pa30BaHMIO 3a CYET aKTUBU3ALUH CAMOCTOATENIBHOM TO3HABATEIBHOM JESTEIbHOCTH.

Bce paboThl BBIMONHAIOTCS CTYAGHTAaMH B paMKax 4-X akaJeMHYeCKHX YacoB, KOTOpbIE
OTBEJIEHbI YUEOHBIM IIIIAHOM.

Htorom paboThl sBISETCS 3alUTa MOJYYEHHBIX pe3yJIbTaTOB. 3aliuTa IMPOBOJUTCS
MHIUBUAYAIBHO B popMe cobeceIoBaHMs U MPOBEPKE MOJYUYEHHBIX HABBIKOB PA0OTHI C CUCTEMOW Ha
KOMIIBIOTEPE.

10.5. Teer Ne 1

1. Tekcr 3agaHus:

BbI coOupaerech UCob30BaTh OMOIMOTEKY MaMHHOTO 00y4eHus: RevoScaleR st
pacrpenenénHoi 00paboTku AaHHBIX B cpene Apache Hadoop. Kakue ucToYHMKYM TaHHBIX BbI
OyJzieTe ucnoyib30BaTh?

A. baza nannsix Microsoft SQL Server.
B. ®atiner mapaeix XDF.

C. Ucrounuku nanasix ODBC.

D. basza ganneix Teradata.

OTtBer (KJI104):

B

Kputepuu u napamerpbl OlleHUBAHUS:

[TpaBunbHBIN OTBET — 5 6aNIIOB, HEMIPABWIbHBINA OTBET — () 6aJITIOB

2. Tekcr 3apanusa:




Knaccudukannonnas Mmoziens B nakere rpart B cpeae R moctpouna gepeBo perieHui,
IIPUBEJCHHOE Ha PUCYHKE HIDKE!

RevoTreeView F Options ~  Help ~

Kyphosis
85 |
K\_ A absent

present

Age

AN
E
o

N

E

Start

absent

absent

absent

CKOIBKO JINCTOBBIX BCPIIHMH B 3TOM I[epeBe?

OTtBeTt (KJI104):

5

Kpurtepuu u napamerpbl OleHUBAHUSA:

[IpaBuibHBIN OTBET — 5 0ayIoB, HEMPaBUIbHBIN OTBET — () OayLIoB

TexcT 3agpanug:

B xone sxcnepumenTa B Azure ML Mozens 1eMOHCTpUpPYET MHOTO OIIMOOK Ha
MOJITBEPKIAI0IIeM Habope TaHHBIX U BCET0 HECKOJIbKO OMIMOOK Ha 00yJaromuXx JaHHbIX. B uem
HauboJsee BeposiTHAsI MPUYUHA ATUX OMINOOK?

A. TlepeobyueHue.

B. O600mmenmue.

C. HenooOyuenue.

D. Cnunikom npocToi nmpeauxTop.

E. «IIpoknstue 0onbIol pa3MepHOCTI

OTtBeTt (KJI104):

A

Kpurepun u napamerpnl OLleHUBAHUSA

[IpaBusbHBIN OTBET — 5 OansIoB, HeMpaBMIbHBINA 0TBET — 0 6ayLI0B

Texcer 3apauud:

Kak kimioun 1 3HaUeHUs MPEICTABIIAIOTCS U IepeaaroTcs mporeccy ceeptku (Reducer) Bo Bpemst
cTaHiapTHOU (a3bl COPTHPOBKHU 1 nepemennBanus B MapReduce?

A. Kiroun nepenarotces MpoLeccy CBEpTKU B OTCOPTUPOBAHHOM MOPSAKE, a SHAYCHUS IS
KJI0Ya COPTUPYIOTCS B MOPSIIKE BO3paCTaHUS.



B. Kiroun nepenarorcst npoueccy CBEpTKU B OTCOPTUPOBAHHOM MOPSAKE, a 3HAUEHUS IS
KJI0Ya HE COPTUPYIOTCSL.

C. Kiroun nepenaroTcst poLeccy CBEpTKH B CIyYaiiHOM MOPSKE, a 3HAUCHUS JUIs KIIIo4Ya He
COPTUPYIOTCSL.

D. Kitroun nepenaroTcst poleccy CBEpTKU B CIy4YailHOM NOPSJKE, a 3HAUECHUs I KIlroua
COPTUPYIOTCS B IOPSJIKE BO3pACTAHUS.

OT1Ber (KJI104):

B

Kpurtepuu u napamMerpbl OlleHUBAHUS:

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

Texkcr 3apanud:

B kakoii MOMEHT MOKHO BbI3BaTh MeTO cBepTKH B MapReduce?

A. Kak Tosibko X0Tsl OBl OJIMH MPOIECC OTOOPAKEHUS 3aKOHYUT 00pabOTKY 3amuceil.
B. 3aBucut ot InputFormat, ucnons3zyemoro 1uis 3a1aHusl.

C. He panbliie, 4eM Bce MPOLECCH OTOOPaXKEHUs 3aKOHYAT 00pabOTKY 3aIUCeH.

D. Kak ToibKo mporiiecc 0ToOpakeHHsI 3aKOHUUT 00padOTKY MEepPBO 3aITHCH.

Otser (KJI104):

C

Kputepuu u napamMerpbl OlleHUBAHUS:

[IpaBuibHBIN OTBET — 5 0ayIoB, HEMPaBUIbHBIN OTBET — () OayLIoB

TexcT 3agpanug:

VYkakuTe MpaBUIbHYIO MMOCIEN0BaTeIbHOCTD i 3amucu B HDFS.

A. Kitment HDFS xammpyeTt nakeTsl JaHHBIX B TAMSTH.
B. NameNode npenocrasisier DataNode nHbopMainio o pactoioKeHH: PeIIuK OJI0KOB.
C. KnmeHnT mepeaet nakeT JaHHBIX IepBoit neneBoit DataNode.

OTtser (KJI104):

ABC

Kputepuu u napamerpbl OlleHUBAHUS:

[IpaBuiibHBIH OTBET — 5 0aI0B, HENIPaBUIbHBIN OTBET — () OayIoB

TexkcT 3agpanud:

Ha n300pakennu rpanuiia mpeaMera BelielieHa 00JI1acThi0 KpacHOTO 1BeTa. Kakum Trmom
npepsiBHOCTH (Discontinuity) xapakTepu3yeTcst 3Ta 001acTh?



A. IlpepsIBHOCTH 1O TITyOUHE.

B. IIpepbIBHOCTH 110 IIBETY MOBEPXHOCTH.
C. IIpepbIBHOCTH MO OCBEIIEHHOCTH.

D. Hu ouH U3 iepevrclIeHHBIX THITOB.

OTser (KJI104):

A

Kputepuu u napamMerpbl OlleHUBAHUS:

ITpaBuIbHBIN OTBET — 5 OaNsIoB, HEMPaBMIIbHBINA 0TBET — 0 6ayLI0B

Texcr 3apauud:

Bb1 cobpanu nansbie o 10 Teicsiuax cooOmenuid B Twitter, n 6ospine Hukakoi nHGopmanuu. Ber
XOTHUTE CO3/IaTh MOJIEIh KJIACCH(PHUKAIINY TBUTOB, KOTOPAst KIIACCH(DUIIMPYET KaXKIbIi U3 TBUTOB B
OJIMH U3 TPEX KJIACCOB — MOJIOKUTEIbHBIN, OTPUIIATEIbHBIN WM HEUTpaTbHBIN.

Kakas u3 Mojieneir MOKeT BBITIOJTHUTH KJIACCU(UKAIMIO TBUTOB JJIs aHAIM3a TOHATBHOCTH
TekcTa’?

A. Naive Bayes.

B. SVM.

C. Naive Bayes u SVM.

D. Hu onHa u3 mepedyrcieHHbIX

OTtBeTt (KJI104):

D

Kputepuu u napamerpbl OleHUBAHUS:



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

10.

11.

[TpaBusbHBIN OTBET — 5 OansoB, HenpaBMIbHBINA 0TBET — 0 6ayuIoB

TexkcT 3a0aHuA:

PaccmoTpum tpu Tabmuier Tabl, Tab2 u Tab3, kotopsie comeprxat 10, 15 u 20 3amwucei,
COOTBETCTBCHHO. 5 3amuceil IBIAIOTCS OOIIMMH BO BCEX TPEX TaOJIHIAX.

Brl peraete 00 AMHUTH TP TAOIHIIBI IIPY TTOMOIIH MEPEKPECTHOTO coeArnHEeHUS. CKOIBKO
CTPOK OyJEeT B ICKAPTOBOM MPOM3BEICHUN dTUX TaOIHUIL?

OT1Ber (KJII04):

3000

Kputepuu u napamerpbl OleHUBAHUS:

[IpaBuiibHBIN OTBET — 5 0aIoB, HENIPaBUIIbHBIN OTBET — () OayLI0B

TexcT 3agpanug:

[Tpu 0Oy4ueHNM HEHPOHHOM CEeTH B 3a7a4€ PACcIIO3HABAHUS 00pa30B OBLI IIOCTPOCH CIICAYIONTUI
rpaduk omuoOKy 00y4YeHHs U OIUOKY BaJTUIAlUU MOJIEIIH.

Error
A

A B. € D

validation
N

\__,_,..-/
\
————train
Time
KaKOfI MOMCHT BpeMeHI/I qume BCECTO MMOAXOOUT IJIA paHHero OCTaHOBa?

A. A
B. B
C. C
D. D

OTtBeTt (KJI104):

C

Kpurepun u napamerpbl OLleHUBAHUSA

[IpaBusbHBIN OTBET — 5 0aNsIOB, HEMPaBUIBbHBINA 0TBET — 0 6ayLI0B

TexcT 3apanud:

Typuctudeckoe areHTCTBO IMPOIAET aBuadbuieTsl kimeHTaM B EBpomneiickom Coroze. AreHTCTBO
XO0YeT, YTOOBI BBl BBISIBHIIM 3aKOHOMEPHOCTH M CAEJAIU MPOTHO3 O 3aJIepXKKaX PercoB.



12.

ATEHTCTBO paccMaTpUBaEeT BO3MOXKHOCTh BHEJIPEHUSI CUCTEMBI, KOTOopasi OyieT nH(HOPMUPOBAThH
CBOMX KJIMEHTOB O BO3MOXKHBIX 3aJ€PKKaX M3-3a IIOTOHBIX YCIOBHM.

JlaHHBIE O TIOJIETAX COJAEPIKAT CIEIYIOIne aTpHOYTHI:

- DepartureDate: Bpemst otnipaBienus ¢ aetaau3anuei mo yacam.

- Carrier: Kon, npucBoensbiii IATA 1 00bIYHO HCIIOJIB3YEMbBIH TSI UACHTU(DUKAIITH
IIePEBO3YHKA.

- OriginAirportID: Unentudukannonusiii Homep, npucBoeHHbit USDOT mnst naenTudukanim
YHHUKAJILHOT'O a3poIopTa (IpOMCXO0XkKAECHUE peiica).

- DestAirportID: Bpems 3a1ep>KKu B MUHYTaX.

- DepDet30: byneBo 3HaueHue, yKasbiBarolee, ObljIo JIM OTIPABICHUE 3ajiep)KaHo OoJiee, 4eM Ha
30 munyT (3HaueHue | ykasbIBaeT, 4TO OTIpaBlieHHE ObLIO 3aaepkaHo Ha 30 MUHYT wiu Ooiee).
JlaHHbIE 0 TTOTOJIE coepsKaT ciaeayromue arpuoyThr: AirportlD, ReadingDate (YYYY/MM/DD
HH), SkyConditionVisibility, WeatherType, Windspeed, StationPressure, PressureChange and
HourlyPrecip.

Heo6xoxumo yctpanuts cMerienue (bias) u onpenenuTh CTOIOBI BXOHOT0 HaO00Opa JaHHbBIX,
KOTOpbIe 00J1aAat0T HauOoMbIIIeH npeacka3aTenbHol cuoit. Kakoii Moayns B AzureML crienyer
HCIIOIB30BaTh Ha KaXKIOM M3 3TAIlOB?

yCTpaHI/ITB CMCILICHHUC:

OmnpenenuTd CTONOIBI ¢ HANOOIBIIEH MPEICKA3aTEILHON CHITON:

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

OTtBeTt (KJI104):

_______________ | Remove ¢ EValuate Model

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

predictive pa

Kpurepun u napamerpbl OLleHUBAHUSA

[IpaBumbHbI oTBeT — 10 6ay10B, HeNMpaBUIbHBIHN 0TBET — 0 GayI0B

Texcer 3apauud:

Heo6xomumo co3math 3agaHue, KOTOPOE BBIMOIHSAET YaCTOTHBIN aHAJIM3 BXOIHBIX JTAHHBIX. BhI
peliaere cienaTh 3To, HalMcaB Tpolecc oToopakenus (Mapper), KoTopbIit HCTIOIB3yeT
TextInputFormat u pazéuBaet kaxxaoe 3HaUeHUE (CTPOKY TEKCTa M3 BXOJHOTO (haiina) Ha
OTJIETbHBIC CHUMBOJIBL. J{JIs1 KaXKIO0TO U3 TUX CUMBOJIOB BbI Oy/I€TE BBIJaBaTh CUMBOJI B KAUECTBE



13.

14.

kioga u InputWritable B kauectBe 3HadeHus1. [10CKOIBKY 3TO MIPUBEICT K MPOMOPIIMOHATIBEHO
OosbeMy 00beMy MTPOMEKYTOUHBIX JTaHHBIX, YeM BXOIHBIX JaHHBIX, KAKHE JBa pecypca MOTYT
CTaTh Y3KUMH MeCTamMu?

A TIporeccop u ceTeBOil BBOA-BBIBO/I.

B. Ilpoueccop u TUCKOBBINM BBOI-BBIBO/I.

C. IIporeccop u onepaTuBHAS TAMSTh.

D. duckoBblii BBOJI-BBIBOJ M CETEBOW BBOJI-BBIBOJI.

OTtBer (KJ104):

D

Kputepuu u napamerpbl OleHUBAHUS:

[IpaBunbubIi oTBET — 10 GaiioB, HenpaBWIbHBIN 0TBET — 0 GaIoB

TexcT 3aganug:

MHOro3Ha4HOCTh ONPENEAETCS KAK COCYLIECTBOBAHNE HECKOJIBKUX 3HAUEHUH JJIs CJI0Ba WIIH
(dpa3sl B TeKCTOBOM 00bekTe. Kakas u3 clieyromux Mojeliel, BEpOSTHO, SIBISETCS JIyUITHM
BBIOOPOM JJIs1 yCTpaHEeHHs 3TOi mpoOaembl?

A. KitaccudukaTop «ciydaifHbIi Jecy.
B. CBepTouHble HEHPOHHBIE CETH.

C. I'panueHTHBIN OyCTHHT.

D. Hu oziHa U3 nepeyrcieHHbIX.

OTtBeTt (KJI104):

B

Kpurtepuu u napamerpbl OleHUBAHUSA:

[TpaBumnbHbI oTBeT — 10 6a10B, HenpaBUIbHBIN 0TBET — 0 GayIoB

Texcr 3apauud:

Huxe npuBenena BxonHas matpuia pasmepHoct 7 X 7. Kakoit OyJeT BbIXOAHAsI MaTpHIla, €CIIN
MPUMEHUTH CBEpTOUHBIN cioii 3 X 3 co cTpaiinom 2?

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

OT1Ber (KJI104):

A

Kpurtepuu u napamerpbl OlleHUBAHUS:

[IpaBuibHbIi oTBET — 10 6aiioB, HenpaBMIbHBIN 0TBET — 0 OaIoB

15. Texkcr 3apanua:

[Ipenmnonoxum, y Hac €cTh S-ciloiiHasi HEMPOHHAsI CeTh, 00yUEHHE KOTOPOH 3aHUMAET 3 yaca Ha
GPU c 4 I'6 VRAM. Bo Bpemsi TecTa Ha KaxAyI0 TOUKY JaHHBIX TPeOyeTCs 2 CeKYH/IbI.

Terepbs MbI U3MEHSIEM APXUTEKTYPY, 100ABIISISI HCKIFOUEHUS 1TOCIIE 2-TO U 4-TO CIIOEB ¢
koa¢pdunmentom aponayra 0,2 u 0,3 COOTBETCTBEHHO.

KakoBo Oyner Bpemst TECTHPOBAHUS 3TOH HOBOM apXUTEKTYPhI?
A. Menee 2 cexyHI.
B. 2 cexynnpl.

C. BoubInie 2 cexyH/I.
D. CrnoxHo cka3ars.

OTtBeTt (KJI104):

B

Kpurtepuu u napamerpbl OleHUBAHUSA:

[IpaBunbHbIi oTBET — 10 6ansoB, HenpaBMIbHBIN 0TBET — 0 GaioB

Kpurtepun onenkmn:

TectupoBanue onennBaeTcs AU HepeHInPOBAHHO MO OATUTBEHOMN IITKae:
e BBINOJHEHO 0e3 ommbOoK U HexoueToB 85-100% oT o0IIero o0ObemMa 3aJJaHHil — BBICTABIISIETCS OT
18 no 20 6amos;
e BLIIIOJHEHO 0e3 omMOO0K U Hexo4ueToB 71-84% oT ob1iero oo0beMa 3agaHui — BBEICTABISETCS OT
15 no 17 6amnmnos;
e BBINOJHEHO 0Oe3 omubok u HexoueToB 60-70% oT o01Iero ooObeMa 3aJaHuill — BBICTABISETCS OT
13 mo 14 Gamnos;
e BBINNOJHEHO 0Oe3 omubOoK M HexoueToB 50-59% oT o01ero oobemMa 3agaHuil — BBICTABISCTCS OT
10 no 12 Gamos.
Ecnu Bemonneno menee 50% ot o61iero oobeMa 3ajaHuil — TECTUPOBAHUE CYUTAETCS HE
MIPOMIEHHBIM, CTYJIEHT JOJKEH IIPOWUTH €ro MOBTOPHO.



10.4. Tect Ne 2

Tekcr 3apanug:

VY Bac ecTh 00J1aYHBIE M JIOKATBHBIC pECypChl, KOTOphie BKtoyaroT Microsoft SQL Server u
cpeay Oousbmnx gaHHbIx B Apache Hadoop. ¥ Bac ectb 10 MunirapaoB pakTHUECKUX 3alTUCEH.
J1J1s1 BBITTOJTHEHHSI TPOTHO3HBIX OTYETOB HEOOXOIUMO TIOCTPOUTH MOJICIIA BPEMEHHBIX PSIIIOB.
Uro BBI OyieTe UCIOIB30BaTh?

A. RxSpark B kimacrepe Hadoop.

B. RxHadoopMR B kiacrepe Hadoop.

C. RxLocalseq B 6a3e maunusix SQL Server.

D. RxLocalParallel 8 6a3e nannubix SQL Server.

OTtBeT (KJI10Y):

A

Kputepun u napamerpbl OleHHBAHUS:

[TpaBuiibHBII OTBET — 5 0aI0B, HENpaBUWIIbHBIN O0TBET — 0 OamioB

TexcT 3apanuga:

Bor AHAJIIM3UPYCTC MOC3AKH Ha TaKCHU B MCTAIIOJIUCE. Azure Data Factory HCIIOJIB3YCTCSA AJIL
CO3JaHus KOHBCfIGpOB JAaHHBIX U OpraHu3allvii ABUKCHUA JaHHBIX.

BrI mianupyete pa3padboTath MPOrHO3HY0 Mojelb Ais 170 MuuinoHoB cTpok (37 T°0)
HeoOpaboTaHHBIX JaHHBIX B Apache Hive ¢ momomisio Microsoft R Server, uto0b1 onpeaenuTh,
Kakue (aKTOPHI BIMSIOT HA pa3Mep YaeBbIX.

Bce mnargopmbl, KOTOpbIe UCHIONIB3YIOTCS AJIs aHAJINM3a, OAMHaKoBble. Kax bl pabounii y3en
umeer 8-saepHbIi npoueccop u 32 I'6 onepaTuBHOM MaMATH.

Kakoii Tun kimactepa Azure HDInsight crieayet ncosp30Bath s MOTYYEHUS PE3yIbTaTOB Kak
MO>KHO ObIcTpee?

A. Hadoop

B. HBase

C. HDInsight Interactive Query
D. Spark

OTtBeT (KJI104):

C

Kpurtepun n napamerpsl OleHUBAHUA:

[TpaBuibHBIN OTBET — 5 0aJI0B, HENIPaBUIBHBIN OTBET — 0 O6asIoB

Teker 3axanuga:

B Ta6J'II/II_[e IMPUBCACHO OIMMCAHNUEC KIIMHUYCCKOT'O Ha6opa JAaHHBIX IO BBDKUBACMOCTH ITPU paKe
MOJIOYHOM sxene3bl. Kakoli ¢parMeHT kona B Spark moMosxeT BaM ONpeesiuTh CPEHUIN BO3pacT,
MIPU KOTOPOM OBLJT IOCTABIICH MTEPBOHAYAIBHBIN MATOJIOTHYECKUN AUArHO3?

Howmep HasBanwue cronbia Tun Onucanue
cToJIona TAHHBIX




Column 0

Complete TCGA ID

string

YHuKanpHbINA UACHTU(DUKATOD [T MAIIUEHTA

Column 1

Gender

Kenckuin

Column 2

Age_Initial_diag

string
int

B03paCT IManMCeHTa Ha MOMCHT IMOCTYIIJICHU

Column 3

ER_Status

string

Dctporen-penentopsl ER-nmonoxurensHoro
(ER+) paka MOJIOYHOM KeI€3bl.

Column 4

PR_Status

string

Knerku paka MOJIOYHOM KeJ€3bl UMEIOT
peLenTopsl IPOrecTEPOHa, PaK Ha3bIBACTCS
PR-1107105KUTENBHBIM paKOM MOJIOYHOU
JKEJE3bl.

Column 5

HER2_Final_Status

string

HER2-nonoxxuTensHblil pak MOJIOYHON
MKeJIe3bl — ITO PaK MOJIOYHOM JKeJe3bl
OTIpeCIIIEMbIN IPU HATUYHH OeJiKa,
HA3bIBAEMOT'0 YEJIOBEUECKUM
AMUACPMATBHBIM (PAKTOPOM pOCTa 2-TO TUIIA
(HER2), xoTopHIii C11IOCOOCTBYET POCTY
pakoBbIX KJIeTOK. [IpumepHo B 1 U3 KaKabIX
5 ciy4aeB paka MOJIOUHOM KeJie3bl PaKOBBIE
KJICTKH UMEIOT MYTaIUIO TeHa, KOTOPBIN
IPOU3BOANT M30BITOK Oenka HER?2.

Column 6

Tumor

string

Yucna mocne T (T1, T2, T3 u T4)
XapaKTepU3yOT pa3Mep OIyXOJH U / UIU
CTETIeHb PACIPOCTPAHEHUS B OJIM3IISKAIINE
CcTpyKTyphl. UeM Boiiie yucio T, tem
0O0JIbIIIE OMTYXOJb M / WM TeM OOJIbIIIe OHA
BBIpOCIIA B OJIM3JIeKallue TKaHHU.

Column 7

Node

string

Yucna mocne N (N1, N2 u N3)
XapaKkTepU3yIOT pa3Mep, paclooKeHue u /
WJTU KOJIMYECTBO OJIM3JICKAIINX
AUM(paTHUYECKHUX Y3JI0B, MOPAKEHHBIX
pakom. Uewm Boitiie unciio N, TeM criibHee
paK pacrpocTpaHsieTcs Ha OIu3nexanme
AMMpaTHUIECKUE y3Ibl.

NO o3HauaeT, 4TO OIU3NIEKAIIKE
auMQpaTHIEeCKHE y3JIbl HE COJIePIKAT paKa.

Column 8

Node_Coded

string

[TonoxxurenpHOE 3HaAYECHUE O3HAYACT, YTO
paK MpUCYTCTBYET.

OtpunarenbHOE 3HaYEHUE 03HAYAET, YTO
paka Her.

Column 9

Metastasis

string

MO o3HauaeT, 4TO paka HeT.
M1 o3HauaeT, 4TO paKk MPUCYTCTBYET.

Column 10

Metastasis_Coded

string

[TonoxkutenpHOE 3HaUE€HNE 03HAYAET, YTO
pak MIpUCYTCTBYET.

OtpunarenbHOe 3HAUCHUE O3HAYAET, YTO
paxa Her.

Column 11

AJCC_Stage

string

Cucrema cragupoBanus AJCC — 3to
cucTeMa KJIacCU(PHUKAIIMU JIJIST ONTUCAHUS
CTETIEHH MPOrPECCUPOBAHNUS 3a00I€BAHUS Y
OHKOJIOTHYECKHUX OOJIBHBIX.

Column 12

Converted_Stage

string

ITocne neyeHus 100bIE K3MEHCHUS B craauu

AJCC.

Column 13

Survival _Data Form

string

H/n

Column 14

Vital Status

UenoBeK >KMB WM MEPTB / OOJICH.

Column 15

Days to Date

string
int

KoauuecTBo gHEH, IpOIICAIINX C




‘ ‘ of Last Contact ‘ ‘ MOCIIEHET0 OOpalleHH s MAlUEHTA.

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).toInt).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)

OtBet (KiI104):

A

Kpurtepun u napamerpbl OleHMBAHUS:

[TpaBuiibHBII OTBET — 5 0aI0B, HENpaBUWIIbHBIN O0TBET — 0 OamIoB

TexkcT 3apanuga:

Bsl pa3pabatsiBaeTe Kombalinep, KOTOpbI MPUHUMAET TEKCTOBBIE KIIOUM U 3HAUEHUS
IntWritable B kauecTBe BXOAHBIX JaHHBIX U BBIJAET TEKCTOBBIE KJIFOUM U 3HayeHus IntWritable .
Kakoii untepdeiic 1omkeH ObITh peaan30BaH BalllUM KJ1accoM?

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>

OTtBeT (KJI104):

A

Kpurtepun n napamerpsl OLleHUBAHUA:

[TpaBuiibHBIN OTBET — 5 0aIoB, HEMpaBMWIbHBIN O0TBET — 0 OaioB

TexkcT 3apanuga:

Ectp xaranor (aitsioB co crieayromieit CTpyKTypoii: HOMep CTPOKH, CHMBOJI TaOyJISIINH, CTPOKA.
Hanpumep:

1 fdprdvffrbroxlvzmtbd
2 qwpwdwtdglkbzwgwmhma
3 vyatqueggbnbtsojinrm

Ecnu BBl XOTHUTE BBECTH KaXIyIO CTPOKY B KaU€CTBE OJTHOU 3allMCH B MPOIIECC OTOOPAXKEHHS B



MapReduce, To kakoii InputFormat ciexyer ucrons30Bath I 3aBEPIICHHS CTPOKH:

conf.setinputFormat ( .class) ; ?

A. BDBInputFormat.

B. SequenceFilelnputFormat.

C. KeyValueFilelnputFormat.

D. SequenceFileAsTextInputFormat.

OtBert (K/1104):

B

KpuTtepuu u napameTpbl OlleHUBAHUS:

[TpaBunbHEII OTBET — 5 0a/UIOB, HENIpaBUIILHBIN 0TBEeT — () 6aIOB

Tekcr 3apanug:

B 3agannn MapReduce Bbl X0THTE, YTOOBI KaXK/IbIi M3 BalllUX BXOJAHBIX (ailioB ObL1 00paboTan
OT/EJbHBIM TIpolieccoM oTobpaxenusi. Kak Hactpouts 3aqanne MapReduce Takum o6pasom,
YTOOBI OT/ICIBHBIH MpoIiecc 0TOOpaXkeH s 00padaThIBa KaXKABIH BXOIHOW (hailyl HE3aBUCHMO OT
TOT0, CKOJIbKO OJIOKOB 3aHMMAaeT BXOHOU (paiin?

A. YBenuuuTh 3Ha4€HHUE NTapaMeTpa, KOTOPbI yIpaBiiieT MUHUMAJIbHBIM pa3MEpOM
pas3zeneHys B KOHQUrypaluuu 3a1aHusl.

B. Hanucate cBoit MapRunner, koTopslii TOBTOPSIET BCE Mapbl KIOY-3HAUEHHUE BO BCEM
(aiine.

C. Hanucats cBoii FilelnputFormat u nepeonpenenuts metos isSplitable, uro6s! oH Bceraa
Bo3Bpainai false.

D. YcranoButh 4ncio npoieccoB 0ToOOpakeHUs paBHBIM YHCITYy BXOJHBIX (DaiijioB, KOTOpbIE
cienyet o0paboTaTh.

OTtBer (KI104):

C

Kpurtepun u napamerpbl OleHHBAHUSA:

[TpaBuibHBIM O0TBET — 5 0ayI0B, HENIPaBUIBHBIN OTBET — 0 O6asIoB

Tekcr 3apanug:

Be1 ncnons3yere komanay Hadoop fs -put uto6sr coxpanuts ¢aiin pasmepom 300 M6 B panee
nmycToi Kartaiyor, ucnonb3ys 6noku HDFS pazmepom 64 M6. Komanaa TOJIbKO YTO 3aKOHUYMIIA
3amick 200 M6 storo daiina. Uto apyrue mob30BaTeN YBUIAT, KOTAa OHU TTOTBITAIOTCS
HOJYYHUTb JOCTYH K 3TOMY (paidmy?

A. OHH He yBUAST HUKAKOTO COIEP)KMMOTO, TIOKa Bech (haiin He OyieT 3anmucaH 1 3aKpbIT.

B. Hadoop Bepuer ConcurrentFileAccessException, korna oHM BITAIOTCS MOTYYHUTH TOCTYI K
baiimy.

C. OHu OyayT BUIETH TEKyIee COCTOSIHUE (haiiyia 10 MOCIEHEro 3aBEpLUICHHOT0 OJI0Ka.

D. Onu OyayT BUAETh TEKyIllee COCTOSTHUE (aiisia 10 mocaeHero OuTa, 3anMcaHHOro
KOMaH/JI01.

OTtBet (KJI104):

A



10.

Kpurtepuu u napameTpbl OlleHUBAHUS:

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

Tekcr 3apanug:

Kakoii u3 cienyronmx METo0B ayrMEHTAIlUHU JaHHbBIX BbI Obl HCIIOJIB30BAU AJISl PEIICHUS
3a[]a4i paclo3HaBaHUS OOBEKTOB?

A. OtpaxxeHue 10 TOPU30HTAIIH.
B. N3menenne macmiraba.

C. YBennueHue n300pakeHuUs.
D. Bce nepeunciaeHHble METOIBI.

OTtBet (KJI104):

D

Kputepun u napamerpbl OleHHBAHUS:

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

Tekcr 3apanug:

[TorckoBbIE ¥ T€éHEPATUBHBIE MOJIENIN — 3TO JIBA MOMYJISIPHBIX METO/Ia, UCIIOJIb3YEeMBbIX IS
co3manus 4aT-00ToB. UTO OyIEeT MpUMEpPOM MOJICITH ITOMCKA ¥ TeHEPATUBHON MOJICIN
COOTBETCTBEHHO?

A. OGyuenue co cioBapeM u Mojenb Word2vec.

B. OGyuenue Ha OCHOBe MpaBWJI U MOJIeNb Sequence-to-Sequence.
C. Mopnens Word2vec u mozens Sentence-to-Vector.

D. PekyppeHTHas HelipOHHAs CETh U CBEPTOYHAsI HEHMPOHHAS CETh.

OTtBeT (KI104):

B

Kpurtepun u napamerpbl OleHHBAHUSA:

[TpaBuiibHBIN OTBET — 5 OasIoB, HeNpaBUIbHBIN O0TBET — 0 OaIoB

TexkcT 3apanuga:

Ko Bxozay HelipoHHOI ceTu npuMeHsieTcs cBeprouHas pynkuus. Kakoe 3HaueHue OyaeT Ha
MECTE BOIIPOCUTENIBHOIO 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 1 1
0 1 1 0 0

OtBert (K/1104):

4


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

11.

12.

Kpurtepuu u napameTpbl OlleHUBAHUS:

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

Texer 3aganua:

Bri6epute npaBuiIbHBIN TOPSI0K AJs poliecca yrenus ¢aiina B HDFS.

A. Knuent otkpbiBaet (aiii1, Bbi3biBas MeTo open () oobekra FileSystem, cooTBeTcTBYOIIMI
¢aitnosoit cucreme HDFS u Bo13piBatonuii 06wext DistributedFileSystem.

B. DistributedFileSystem Bei3siBacT namenode yepe3 RPC, uro0sl onpenenuthb
pacIoI0XKEeHUE MEePBLIX HECKOIBKUX OJIOKOB (haiina.

C. namenode s kaxxaoro 6Jioka BO3BpalllaeT ajpeca Bcex Namenode, y KOTOPBIX €CTh
pesepBHas Komus Oyioka, a datanode copTupyroTCs M0 OJU30CTH K KJIMEHTY B CETH TOMOJIOTHH
KJIacrepa.

D. DistributedFileSystem Bo3sparaer FSDatalnputStream, kiMeHT MOXKET CUNTHIBATH
nanneie u3 FSDatalnputStream. FSDatalnputStream oGepteiBaet kitace DFSInputStream,
KOTOpBIN 0OpabaThIBaeT ornepanny BBOAa-BbIBOIA 1t Namenode u datanode.

E. Knuent Boimosasier metoz read (), a DFSInputStream, koTopslii yske cOXpaHu
UH(POPMAIIHIO O MECTOIOJIOXKECHNUH TIEPBBIX HECKOJIBKMX OJIOKOB CUUTHIBAEMOTO (aiiia,
HOJKIII0YaeTCs K Omkaiimen datanode, 4ToObl MOTyYHTh TaHHBIE.

F. IToBropsist BbI30B MeTosa read (), nanubie B daiine nepenarotcs kineHty. Koraa cunran
KoHer 61oka, DFSInputStream 3akpbeiBaeT MOTOK, YKa3bIBAIOIIHA HA OJIOK, © BMECTO 3TOTO
HAXOJUT HH(OPMAITHIO O MECTOIOJIOKEHHUH CIICIYIOMIEro 0JIOKA, 8 3aTeM MTOBTOPHO BBI3bIBACT
meron read () Ui poI0KeHHs TIOTOKOBO# mepeiadn 0J10Ka.

OTtBer (KI104):

A/B CDEF

Kputepuu u napaMmeTpbl OlleHUBAHUSI:

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

TexcT 3apanuga:

[TpeanonoxuM, y Hac €CTb H300pa’keHUE, IPUBEJCHHOE HUXKE.

Input image

Hama 3agaya — cermeHTHpOBaTh 00BEKTHI Ha n300pakeHuu. IIpocToit criocod caenars 3To —
IPEJCTaBUTh U300paXkeHNE B TEPMUHAX HHTEHCUBHOCTH MHUKCEJIEH, a 3aTeM KJIacTepUu30BaTh UX


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

13.

B COOTBCTCTBHUH CO 3HAYCHUSAMU.

Crenas 3T0, MbI MOTYYHIN TaKylO CTPYKTYpPY:

6000 r T T T T T T T

5000 |

4000 ¢

3000

Pixel count

2000

1000 ¢

0
-100 =~S5S0 0 50 100 150 200 250 300
Intensity

[Tpearnoa0uM, 4TO Mbl BEIOHpPAEM KITACTEPHU3ALIUI0 METOAOM K-CpeaHUX ISl peIICHUs
npo6aembl. 3yunB rpaduk HHTEHCHBHOCTH, IOJ0EPUTE ONTHMAIBHOE 3HaUeHHE K.

OTtBer (KJII04):

3

Kputepun u napamerpbl OleHUBAHUS:

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

Tekcr 3apanug:

Uto npeacTaBiusoT coO0l TurnepnapamMeTpsl anbha u 6eta B MOJIeIH JATEHTHOTO pa3MelleHus
Hupuxie 1is nene kiaccudukanuu Tekcra?

1 - topic - K

o Topic proportions and

 Topics™, Documents ;
K 3 assignments doc Oar

o gene 8,04 —= —
gna 8.6z |\ Saeki’gg’fife‘s Bare (Genetic) Nécessities

genetic B.61

__________

COLD GPRING HARBOR, XEW YORK—  “ar <
Lo e R - !

1 - nth word - Ny

1 1
d.?c Zin = {1JJK}:

- 1
M 1

1+ word idx - ¥V

i

1

Y |data .62
\ |number @.82
1

mpéc B = p(w|2)

Parameters of Dirichlet distribution--..._
(K -vector) \

Image Credit: ChangUK, Park
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14.

15.

A. Anbda — KOTUYECTBO TeM B JOKYMEHTaX; 0eTa — KOJMYECTBO TEPMHHOB B TEMaX.

B. Anbda — mIoTHOCTh TEPMUHOB, TCHEPUPYEMBIX B PaMKax TeM; OeTa — IMJIOTHOCTh TEM,
TeHEPUPYEMBIX B paMKax TEPMHUHOB.

C. Anbda — KOTUYECTBO TEPMUHOB B TEMaX; O€Ta — KOJIMYECTBO TEM B JIOKyMEHTAX.

D. Anbda — III0OTHOCTh TeM, TEHEPUPYEMBIX B JJOKYMEHTaX; O0€Ta — MIIOTHOCTh TEPMUHOB,
TCHEPUPYEMBIX B paMKaX TEM.

OtBert (K/1104):

D

KpuTtepuu u napameTpbl OlleHUBAHUS:

[TpaBunbHbIi oTBeT — 10 GaywToB, HEMpaBUIIBLHBIN O0TBET — () OaIoB

Tekcr 3apanug:

[Tpenmonoxxum, BaM JaHa ciemyromias tadmmmna 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 Oyjer pe3ynbTaT CleAyIoIero 3ampoca’?
3anpoc: SELECT COALESCE(salary,2)+100 AS salary FROM A_V-1;

OTtBeT (KI104):

Salary
200
300
900
102
1100

Kpurtepuu u napaMmerpbl OlleHUBAHUS:

[TpaBuibHbI oTBeT — 10 6anioB, HenpaBUIBHBIN O0TBET — 0 6ayIOB

TexkcT 3apanuga:

WNunnmanusanys Kcasbe yarie Bcero UCIosib3yeTcs A1 MHULUAIN3allud BECOB HEMPOHHOMN
cetu. Huxe npuBenena gpopmysna MHULIMATU3AIUH.

Var(W) = ———
Nin + Nout

Kakwue u3 crnenyrommx yTBepKISHUN BepHbIE?



1. Ecnwm Beca B Havajie HEBEJIMKH, TO CUTHAJIBI HA BBIXO/E OYIyT CIUIIKOM MaJTbI.

2. Ecnm Beca B Hayasie CIIMITKOM BEIIMKH, TO CUTHAIIBI HA BBIXOJE OYIyT CIIMIIKOM
OOIBIIMMHU.

Beca GepyTcst 13 rayCCOBCKOTO pacmpeiesieHusl.

Wuunmanu3anmst KcaBbe moMoraet ¢ mpo0IeMol HCUe3aroIiero rpaueHTa.
WNunmmanuzanust KcaBbe HCIONB3yeTCs Uil TOTO, YTOOBI MOMOYBL BXOJHBIM CHTHAJIAM
HPOHUKHYTh IIyOOKO B CETh.

How

o

OO m>
RPN

4
4
4
3

N W W N

E1234

OTtBeT (KJI10Y):

D

Kputepun u napamerpbl OleHUBAHUS:

[TpaBuibHbI oTBeT — 10 6anioB, HenpaBUIIbHBIN 0TBET — 0 6ayI0B

Kpurepun onenkmn:

TectupoBanue oneHUBaeTCs TudGepeHIPOBAHHO 10 OALTEHOM MIKAJIe:
e BBINOJHEHO 0e3 omuooK U HexoueToB 85-100% oT 00111ero 00HLEMA 3aJaHUN — BEICTABIISIETCS OT
18 mo 20 6amos;
e BBIIOJHEHO 0e3 oImMOO0K U HeaoueToB (1-84% ot ob1iero o0beMa 3aJaHUi — BBICTABISETCS OT
15 no 17 6amos;
e BBIIOJHEHO 0e3 omuoOoKk U HepoueToB 60-70% oT ob1iero o0beMa 3aJaHui — BBEICTABISETCS OT
13 no 14 6amnos;
e BBIIOJHEHO 0e3 omMO0K U HexoueToB 50-59% ot ob1iero o0beMa 3aJaHUi — BBICTABISAETCS OT
10 no 12 6amios.
Ecnu Bemonneno menee 50% ot o61iero oobeMa 3ajaHuil — TECTUPOBAHUE CYUTAETCS HE
MIPOMICHHBIM, CTYJICHT JOJKEH IIPOWUTH €ro MOBTOPHO.





