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|. LIEJIM M 3AJJAYY OCBOEHMSI JUCLMTIIAHBI

[lenmn OCBOCHUS TUCITUTUTUHBIL:
— (¢opMUpOBaHHE y 00YJAIOIIMXCS CIIOCOOHOCTH OCYIIECTBISATh 00paOOTKY OONBIINX 00HEMOB JaHHBIX
JUIL  peUIeHUsT TpOoPecCHOHATIbHBIX 3a7ad, 3()(EKTHBHO NPUMEHSATh METOJbI, TEXHOJOTHMH |
WHCTPYMEHTAJIBHBIE CPEIICTBA aHAIM3a OOJIBIINX JAHHBIX B MPO(ECCHOHAIBHON IS TEIHHOCTH.

3ajaun OCBOCHUS JUCLUIUINHBL:
— pa3BUTHE Y 00YJAIOIIUXCS YMEHUS BBIOMPATH M IPUMEHSITh METO/IbI, TEXHOJIIOTUU ¥ MHCTPYMEHTAIILHBIC
CpEeIICTBA JJIsl pelIeHUs 3a7a4 aHalln3a OOJbIINX JaHHBIX;
— (¢opMUpOBaHKE 3HAHUN, YMEHUH ¥ HABBIKOB BJIQJICHUSI TEXHOJIOTUSIMH XPaHEHUs, 00pa0OTKH U aHAIH3a
OOJIBIINX TaHHBIX, METOJIaMU MOCTPOEHUSI HHPOPMAIIMOHHBIX CHCTEM Ha OCHOBE HEpEJSIMOHHBIX 0a3
JIAHHBIX U PacCHpeIeICHHBIX CUCTEM XPAHEHUS

Il. MECTO JUCIUILINHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI

JlucuummHa OTHOCUTCS K MOTYJTIO 00sI3aTeIbHBIX MPO(GECCUOHATBHBIX JUCIUIUIMH 00s13aTeIbHON
4acTH 00pa3oBaTeIbHON NPOrpaMMBbl.

Jnis m3ydeHus] TaHHOW AMCUUIUIMHBI HEOOXOAWMBI 3HAHUS, YMEHHS W HaBBIKH, (OPMHUpPYEMBIC
IPEIIECTBYIOUIMMHU 3JIEMEHTaMU 00pa30BaTeIbHON IPOTrPaMMBI:

HaumenoBaunue

TpeOyemble 3HAHUS, YMEHUS, HABBIKH
JUCIUILTAHBL (MOJYJIs1), TPAKTUKH

MareMaTUYEeCKHE METO I 3nanus:
aHaM3a OOJIBIINX JaHHBIX — 3HaeT KJIacChl METOJIOB U aJITOPUTMOB MAIIMHHOTO O0yYEHUS.

— 3HaeT MaTeMaTUYECKUE MOJENIM, METOAbl M aJTOPUTMBI JIJIs
00paboTKHU M aHaIM3a OOJIBIITNX JTAHHBIX.

— 3HaeT MPHUHILMIIBI MOCTPOCHHSI MOJENEH TIyOOKMX HEMPOHHBIX
ceTeil U rITyO00KOTro MAalllMHHOTO O0y4YEeHHUSI.

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

Ymenusa:

— VYMeeT cTaBUThH 3aJja4M U aJaNTUPOBATh METOABI U AJITOPUTMBI
MaITMHHOTO 00YYEeHUSI.

— VYwMeer BbIOMpAaTh U MPUMEHATH MaTEeMaTHYECKHE MOJENH,
METOAbl M AJNTOPUTMBI JUIsl pEUICHUs NPUKIAJHBIX 3a/ad aHallnu3a
OOJIBIINX JaHHBIX.

— VYMeeT pyKOBOJIUTH BBIIOJIHEHHUEM KOJUIEKTUBHON IPOEKTHOM
JEeATEIbHOCTH JIJIsl CO3JaHusl, OAJIEPKKM U MCIOJIb30BaHUSI CUCTEM
HWCKYCCTBEHHOTO WHTEJUIEKTa Ha OCHOBE MoOJeNed TiIyOoKux
HEUPOHHBIX CETEW U HEYETKUX MOJEIIEH U METOIOB.

DKcrepTHbIE CUCTEMBI M 0a3bl 3uanus:
3HaHUN — 3HaeT MPHUHLMUIBI MOCTPOECHUS MOJENel IITyOOKHX HEHpPOHHBIX
ceTeil ¥ MIyOOKOro MallIMHHOTO O0YYEHHSI.

— 3HaeT OCHOBHBIE MOCTYJaTbl HCKYCCTBEHHOTO WHTEJUIEKTa,
MO/IEJIN TIPEACTABICHNUS JaHHBIX W 3HAHUH.

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

— 3Haer (dbyH1aMeHTalbHbIE IpaBuia ITOCTPOEHUS
PEKOMEHAATENBHBIX CHCTEM W CHCTEM TIOJJICPKKH TPUHSATHS
pelleH i, OCHOBAaHHBIX HAa MHTEJJIEKTYaIbHBIX MPUHIUIIAX, METO/IbI
Y TIOJIXO/IbI K TUTAHMPOBAHUIO U PEATH3AINU TPOSKTOB IO CO3IaHUI0
CHCTEM UCKYCCTBEHHOT'O MHTEJIJIEKTa Ha OCHOBE CKBO3HOM LIU(POBOH
cyorexHonornn «PexkoMeHmaTenpHBIE CHUCTEMBI W CHCTEMBI




HaumenoBanue
JTUCITUTITUHBI (MOYJIs1), IPAKTUKH

TpeOyemble 3HAHUS, YMEHUS, HABBIKH

MOAICPKKH MPUHATUS PELICHUI».

— 3HaeT METOJI0JIOTHYECKUE MOAXO0Abl K BHIOOPY M NMPUMEHECHHIO
METOZ0B 00paOOTKHM M PAaCIPOCTPAHCHHsI 3HAHMK C IOMOIIBIO C
MOMOIIBI0  MEAYKIUW, WHAYKIUA W aOIyKIUH, COTJIACOBAHHS
AKCTIEPTHBIX OIIEHOK U HEYETKOTO BBIBOJIA.

Ymenusa:

— VYMeeT CTpPOHWTh «MSATKHE» MOJICIH, HWCIOIb3Yys METOJIbI
MPaBOTI0I00HOTO BHIBO/IA.

— VYMeeT NpeACTaBIsTh 3HAHUSI B BUJIE MPOAYKIIMOHHBIX CHUCTEM,
CEeMaHTHYECKUX CeTel u PpeiimMOoB.

— VYMeeT PYKOBOJUTH BBIMOJHEHUEM KOJUICKTUBHOW IMPOEKTHOM
NEATEIBHOCTH ISl CO3JIaHMsI, TTOIEPKKHA M UCIIOIb30BAHMS CUCTEM
WMCKYCCTBEHHOTO HWHTEIJIEKTa Ha OCHOBE MOJIEIeH TIIyOOKHX
HEUPOHHBIX CETeH M HEUETKUX MOJIETICH U METOJIOB.

— VYmeer pemars 3a7aud O BBINOJHEHUIO KOJUIEKTUBHOM
MMPOCKTHON  ACATEIBHOCTH I CO3JAHUSA, TMOMJICPKKH H
WCIIOB30BaHUSI CHCTEM MCKYCCTBEHHOTO HWHTEJUIEKTA HAa OCHOBE
CKBO3HOU I POBOil cydTexHomoruu «PekoMeHaTenbHble CHCTEMBI
Y CUCTEMBI MOICPKKH MIPUHATHS PEIICHUIN CO CTOPOHBI 3aKa34nKa.

MeTobl MaIMHHOTO O0yYEeHHS

3uanus:

— 3HaeT KJIACCHl METO/IOB M JITOPUTMOB MALITMTHHOTO 00Y4EHUSI.

— 3HaeT BO3MOXXHOCTH COBPEMEHHBIX HHCTPYMEHTAJIBHBIX CPEJICTB
U CHCTEM MPOrpaMMHPOBAHUSA JJIS pEIIeHUs 3aJady MAalluHHOIO
oOydeHwus.

— 3HaeT (YHKUHMOHAJIBHOCTb COBPEMEHHBIX HMHCTPYMEHTAJIbHBIX
CPEZACTB M CUCTEM IIPOrpaMMHPOBAHUS B 00JIaCTH CO3/AaHUS MOIEIeH
1 METOJI0B MAILIMHHOTO 00Y4YEeHHUSI.

Ymenus:

— VYMeeT CTaBUThH 3aJlaud U alalTHPOBATh METOBl M aJTOPUTMBI
MAaIIMHHOTO O0YyYeHHSI.

— VYMeer NpOBOAWTH CPaBHUTEIBHBIH aHAM3 M OCYIIECTBISTH
BBIOOp HHCTPYMEHTAIBHBIX CPEJICTB JUIsl PEIICHHS 3a7a4 MATHHHOTO
o0OyueHus.

— YMeeT MpUMEHSATh COBPEMEHHBIE HHCTPYMEHTAIBHBIE CPE/ICTBA
W CHCTEMBI ITPOTPAMMHUPOBAHUS ISl pa3pabOTKH HOBBIX METOJIOB H
MoJiesIell MallTMHHOTO 00y4€eHusl.

3H8.HI/ISI, YMCHHUA U HABLIKU,

dbopMupyemMble TaHHOW TUCIUILUIUHON, MOTPeOYyIOTCS MPU OCBOCHUU

CIIEAYIOIINX 2JIEMEHTOB 00Pa30BaTEIIbHON IPOrPaAMMBI:
— IPOM3BOJCTBEHHAsI IPAKTUKA, TPOEKTHO-TEXHOJIOTNYECKasl IPAKTUKA;
— IPOU3BOJCTBEHHAsI MPAKTUKA, IPEIIUIIOMHAs MPaKTHKA.



I11. TPEBOBAHUA K PE3YJIBbTATAM OCBOEHUSA JUCIIUAIIJIMHBI

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

Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTATOB oﬁyqe}mﬂ mo JTMCIHMIIJIMHE, COOTHECEHHBIX C HHAUKATOPaAMH JOCTUKCHU S KOMIIeTeH il

Komnerenius

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

PesynbraTel 00y4ueHus

[1K-4. CtocobeH pyKOBOAUTH
[IPOEKTaMU IO CO3JaHUI0
KOMIUIEKCHBIX CCTEM Ha OCHOBE
QHAJTUTUKY OOJIBIIUX JAHHBIX B
Pa3IMYHBIX OTPACIIAX CO CTOPOHBI
3aKazyuKa

[1K-4.1. PykoBoauT
MPOEKTAaMU TI0 IIOCTPOCHUIO
KOMIIIEKCHBIX CHCTEM Ha
OCHOBE aHAIIUTHKHU OOJIBIINX
IMTAaHHBIX B Pa3JIMYHBIX
OTPACTISAX CO CTOPOHBI
3aKa3unKa

Buanus:

— 3HaeT METOAOJOTHUIO ¥ IPUHIIMIIBI PYKOBOJICTBA MMPOEKTAMHU 10 CO3JaHUI0, TOJIEPKKE
M MCIIOJIb30BaHNI0 KOMIIJIEKCHBIX CUCTEM Ha OCHOBE aHAJMTHUKH OOJIBIINX JAaHHBIX CO
CTOPOHBI 3aKa34HKa.

— 3naer creuuduky chep U oOTpaciei, A7 KOTOPBIX peaTn3yeTcs MPOeKT MO aHATUTHKE
0OJIBIINX JaHHBIX
Ymenus:

— YwMmeer pemaTh 33a/1a4yd 10 PYKOBOJACTBY KOJIJIEKTUBHOM MPOEKTHON AESATEIbHOCTBIO AJIs
CO3JIaHUs, TOAJACPIKKH 1 UCTIOJb30BAHUS KOMIUIEKCHBIX CUCTEM Ha OCHOBE aHAJTUTUKHU
OOJBIITUX JTAHHBIX CO CTOPOHBI 3aKa34HKa.

— YMeeT BBISBIATH HEOOJBIINE MO MACHITa0y MPOEKTHl AaHATUTUKH, KOTOPHIE
MOTEHIIMAIBFHO MOTYT MPEACTaBIATh HHTEPEC M psAla MOApa3AeTIeHHH / Cyx 0 WiIH s
OpraHU3AINH B IIEJIOM.

— YMeeT BBISIBIATH 00JIACTH JIEJ0BOM EATEIbHOCTH, KOTOPHIE MOTEHIIMAIBHO MOTYT
MOJIYYUTh OT/Iayy OT aHAJIMTHKHU.

IMK-6. CriocobeH ynpaBisiTh
STaramy )KU3HEHHOTO LIMKJIA
METOJIOJIOTHUECKON U
TEXHOJOTUYECKON
MH(GPaCcCTPyKTYphl aHAIN3A
OOJBIINX JAHHBIX B OpPraHU3aLUU

[1K-6.1. Yopasnser
MOJTy4eHUEM, XPAHCHHUEM,
nepenadei, 00paboTKO
OOJBIINX TaHHBIX

SHanus:

— 3HaeT apXUTEKTYpbl U MOJIEH 0a3 M XpaHWIHUIL JAHHBIX, aAalITHPOBAHHbIE K
TEXHOJIOTUSM OOJBIINX JTAHHBIX.

— 3HaeT TeXHOJIOTUH, METO/Ibl U MHCTPYMEHTAJIbHBIE CPEACTBAa 00PaOOTKN OOIBIINX
TTAaHHBIX.

— 3HaeT pEKOMEHIallMU 110 UCII0JIBb30BaHUIO, OIIBIT UCIIOJIB30BAHUS U UHTETPALIH
COBPEMEHHBIX MHCTPYMEHTAJIbHBIX CPEACTB cOopa, XpaHeHUs, 00pabOTKU U aHaIn3a
OOJBIINX JTaHHBIX.

— 3HaeT peKOMEH1alliy 110 MCIOJIb30BAaHUIO U OTIBIT UCIIOJIb30BAHMSI PA3HOPOIHBIX
VMCTOYHHUKOB JAHHBIX U UHPOPMALIMH B 3a]la4ax aHAINU3a OONBIINX JaHHBIX.

— 3HaeT MPOU3BOIUTENEH MPOrPaMMHOT0 OOecreueHusI 1 UHPPACTPYKTYphbl TEXHOJIOTUI
OOJBIINX JTAHHBIX.

Ymenus:




— YMeeT pOBOJUTh HHTETPAIIUIO CHCTEM XPAHEHHSI U 00pa0OTKHU JTaHHBIX.

— YMeeT moabp30BaThCS METOAAMH U MHCTPYMEHTAMH MOJIYUCHUSI, XpPaHSHHSI, TIepeIadH,
00pabOTKH OOJIBITNX JTAHHBIX.

— YMmeet Beioupate NOSQL CYB/] st pereHus MpuKIa HbIX 3a/1ad.

— YMeeT MpOeKTHPOBATh ApXUTEKTYPHl MHPOPMAITMOHHBIX CHCTEM Ha OCHOBE
HEepeISIMOHHBIX 0a3 TaHHBIX U PACTPECIICHHBIX CHCTEM XPaHCHUSI.

[1K-6.2. Ypasnsier SHaHUA:

KaueCTBOM OOJBINKX JAHHBIX — 3HAET UCTOYHUKU OOJBIINUX TaHHBIX.

— 3HaeT 60a30BbIe XapaKTEPUCTHKU U METPUKHU KadecTBa OOJBIINX JaHHbBIX.

— 3HaeT METO/Ibl U TEXHOJOTUU YIIPABJICHHS Ka4€CTBOM OOJIBIINX JTaHHBIX.

— 3HaeT MeTO/Ibl OLEHKU PHCKOB MCIIOJIb30BAHMSI OOJBIINX JAHHbBIX.

Ymenus:

— YMeeT onpenensaTh NPOUCXOKICHUE TAaHHBIX U OLEHUBATh HICTOYHUKH OOJIBIINX JaHHBIX.
— YMeeT u3MepsTh U OIICHUBATh KaueCTBO OOJIBIINX JTAHHBIX.

— YMeeT npoBOJIUTH OLICHKY M YCTPAHEHHE PHCKOB MCIIOJIb30BaHMSI OOJIBIINX JAHHbIX.




IV. COAEP)KAHUE U CTPYKTYPA JUCHHUIIJIMHBI

Tpyno€MKOCTh AUCITUIUTMHBI COCTABIAET 5 3a4€THBIX eaunuIl, 180 yacos.

dopma NpoMeKyTOUHOU aTTecTauuu: quddepeHIIMpOBaHHbBIN 3a4ET

4.1. CoaeprxaHue JUCHUILINHBI, CTPYKTYPHUPOBAHHOE 110 TEMaM

/i

TeMsl JHUCIHUITTHHBI

CemecTtp

Buzp! yueOHo# paboThl U UX TPYAOEMKOCTb, YaChI
(B TOM UHCIIE C HCTIONB30BAaHNEM OHJIAWH-KYPCOB)

KonTakTHas padoTa

Jlekun

IIpaktuueckue
3aHATHA

JlabopaTtopHbie
3aHATHA

CamocTos-
TeNbHAs
pabota

HaumeHnoBanusa
OIICHOYHBIX CPEJCTB

Moayab 1. OcHOBBI MOCTPOEHMS U MCTIOJIb30BAHUS CHCTEM 00JIbIIMX JAHHBIX

Pasgen 1. «OcHOBBI cucTeM OOJIBIINX JAHHBIXY. [loHsATHE
Oonpmux naHHbIx. OcoOeHHOCTH cOOpa, XpaHeHHs, 00paboTKH 1
aHann3a OOJBIIMX MaCCHBOB JaHHBIX. VICTOUHMKH OOIBIINX
JaHHBIX. ba3oBbIe XapaKTePHUCTHKH M METPHKU KadyecTBa OOJIBIINX
JaHHbIX. FI3MepeHune 1 OlleHKa Ka4ecTBa OOJBIINX TAaHHBIX.

MeTOILBI " TCXHOJIOTHHU YIPABJICHHA KAaYECTBOM OOJIBIINX JaHHBIX.

MeToab! OLIEHKH PUCKOB UCTIONIB30BaHUS OONBIINX JAHHBIX.
WmxeHep 1o KayecTBy JaHHbBIX, nata crioapa. Data Steward.
Hcnonb3oBanue OOJBIIKX TaHHBIX B HayKe, OU3HECE,
roCyJapCTBEHHOM YIPaBJICHUU.

18

Tect Ne 1

Pazgen 2. «MeTobl paboTHI C pacipeaeICHHBIMU
MH(QOPMAITMOHHBIMY CHCTEMaMH. Y IIPaBJICHUE KaueCTBOM
JIaHHBIX». Mcnonb3oBanue (peiiMBopka MapReduce B
pacnpenencHHol cpeze. Peanuzannu MapReduce. Cocras u
BO3MOXXHOCTH TIporpaMMHOro komruiekca Apache Hadoop. A3biku
NOUCKOBBIX 3anpocoB i1 Hadoop. Ynpasnenue kauecTBoM
JIaHHBIX ¢ ucnonb3oBanuem ETL-kouseitepos Apache Airflow.

18

36

[IpakTuueckas padora Nel
Tect Ne 1

Mopnyas 2. Pa3pa0oTka H HCII0JIb30BaHUE

NPUIOK

¢HHH HA OCHOBE

pacnpeejieHHbIX 0a3 JaAHHBIX

Paznen 4. «bazer nanasix NoSQL». BapuanTs! moctpoeHust
pacripeniefieHHbIX 0a3 JJaHHBIX, PETUTUKAIHS, parMeHTaIHsl.
Cornacoannocts. CAP-teopema. Kiaccer NoSQL 6a3 ganHBIX.
ITpumepsr CYBJ] NoSQL. CemeiictBa cton6moB. I'padoBeie
CVYB/. Neodj

36

[IpakTnuaeckas pabora No2
Tect Ne 2




Bunbt yae6HOM pabOThI U UX TPYAOEMKOCTb, YaChl
& | (B TOM 4YHCIIE C NCIOIb30BAaHUEM OHJIAHH-KYpPCOB)
Ne 3 HanmenoBanus
Tembl TUCIUTUTUHBL S Konrakthas pabora CaMocTos-
n/m 5 OILICHOYHBIX CPE/ICTB
O [IpakTnaeckne |JlabopaTtopubie| TEIbHASL
Jlexkiun 6
3aHATUA 3aHATHUS pabota
Paznen 5. «/lOKyMEHTHO-OPUEHTUPOBAHHBIE PACTIPEACIICHHBIE
CYBy». llonstue arperata. CoBpeMEHHBIE TOKYMEHTO-
A P p AOKY IIpaxtruaeckast pabota Ne3
5 |opuentupoBannbsic CYB/I. 3ampocel k CYB/] Ha si3pike JSON. 3 4 10 - 36 Tecr No 2
MongoDB. Ucnons3oBanue ¢peitmBopka MapReduce B B
JTokyMeHTo-opueHTHpoBaHHbIX CYB/I.
HToro yacos 18 36 - 126
4.2. Tlnan BHeayANTOPHOH cCAMOCTOSATEILHOI PadoThI
= C 3 6
No 5 poKu aTpaThl YuebHo-
0 /;1 TeMbl AUCIUTUTHHEL g Bun camocrosTenpHON paboOTHI BEITIOJTHEHHS | BPEMEHH | METOJIMYECKOe
3 (nen.) (gacwr) obecrieuenne
Mopnyasb 1. OCHOBBI IOCTPOCHHSA M HCIIOJIB30BAHUS CHCTEM 00IbIINX JAHHBIX
Paznen 1. «OcHOBBI cucTEM OONBIINX TaHHBIX.
[NonsiTre 6ompMx qaHHBIX. OCcOOEHHOCTH cOOpa, XpaHEHHS,
— mpopaboTKa M IOBTOPEHUE MaTepraa
1 |o6paboTku 1 aHaM3a OONBIINX MACCHBOB JaHHBIX. VICTOUHUKH 3 . 1-2 18 [1], [3]. [4]
JIEKIIMOHHBIX 3aHSTHH;
0ospIMX JaHHBIX. Mconp30BaHre OONBITUX JaHHBIX B HAYKE,
Ou3Hece, TOCYAapCTBEHHOM YIPaBJICHHH.
Paznen 2. «Metoasl paboThI ¢ pacnpeaeIeHHBIMU
WHPOPMAITMOHHBIMHI CUCTEMaMH. Y IIPABIICHUE KA4eCTBOM
JTAHHBIX).
. . — mpopaboTKa U MOBTOPEHNE MaTepraa
HUcnonp3oBanue ppeiimBopka MapReduce B pacnipeneneHHOR 5
2 3 JICKIIMOHHBIX 3aHATHH; 3-10 36 [1], [4]
cpene. Peanmzanuu MapReduce. CoctaB 1 BO3MOXHOCTH
— MOJTrOTOBKA K MPaKTHYECKUM 3aHSITUSIM
mporpaMmmHoro komiuiekca Apache Hadoop. SI3bIku MOMCKOBBIX
3arpocoB a1t Hadoop. YnpaBneHne kauecTBOM JaHHBIX C
ucnonb3oBanreM ETL-konseitepoB Apache Airflow.

Monayab 2. PazpadoTka U MCNoJIb30BaHue MPUJI0KEHUH HA OCHOBE pacnpeaeeHHbIX 0a3 TaHHbIX




No % Cpoxkn 3aTpathl YuebHO-
i TeMbl IUCTIUTUTHHBI % Bun camocTosiTensHON paboThI BBITIOJIHEHHSI | BPEMEHH | METOJMYECKOE
O (nen.) (gacwr) obecnieyeHne
Pasznen 4. «CYBJl NoSQL». BapuaHTsl TOCTpOSHUS
pacmpenesieHHbIX 0a3 JaHHBIX, PEIUTMKANus, (parMeHTanusl. npopaboTKa U TIOBTOPEHUE MaTepHraa
4 | CornacoBannocts. CAP-teopema. Kitaccet NoSQL 6a3 qaHHBIX. 3 JIEKIIMOHHBIX 3aHSTUH; 11-14 36 [2]
[Mpumepsr CYBJ NoSQL. Cemeiicta cronduos. I'padoBsie MOJTOTOBKA K MPAKTUYECKUM 3aHATUAM
CYB/. Neo4j
Paspen 5. «lOKyMEHTHO-OPUEHTUPOBAHHBIE PACIIPEACICHHBIE
CYBy. Ilonsarue arperata. CoBpeMEHHbIE JOKYMEHTO- mpopaboTKa 1 MOBTOPEHUE MaTepHala
5 | opuentupoBannsie CYBJI. 3anpockt k CYB/] Ha s361ke JSON. 3 JIEKIIMOHHBIX 3aHATHH; 15-18 36 [2]
MongoDB. Ucnonr3oBanue dppeiimopka MapReduce B MOJTOTOBKA K MPAKTUYCCKUM 3aHATUAM
JOKYMEHTO-OpUeHTUPOBaHHbIX CYB]]
O01as Tpy10éMKOCTh CAMOCTOSITEILHON PA0OTHI M0 AUCHUILIHHE 126 -




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
MaccHBOB JlaHHBIX. McTouHMKYM Oonbiux qaHHBIX. Mcnonb30BaHue OOBIINX JaHHBIX B HAayKe,
Ou3Hece, rocy1apCTBEHHOM YIPABICHHH.

Tema 1.2 «Metonbl paboThI ¢ pacnpeaeTeHHBIMA HH()OPMALIMOHHBIMUA CUCTEMAaMU. Y IIpaBJIeHUE
Ka4eCTBOM JJaHHBIX)»

Hcnons3oBanne peiimBopka MapReduce B pacnpenenennoii cpene. Peanuzanmun MapReduce.
CocTtaB 1 BO3BMOXHOCTH MporpamMmmHoro komiiekca Apache Hadoop. SI3pIki MOMCKOBBIX 3aIIpOCOB
st Hadoop. YipasieHnue kadecTBOM JIaHHBIX ¢ Ucnonb3oBanueM ETL-konsetiepo Apache Airflow.

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

BapuanTsl mocTpoeHuUs pacrpeaeeHHbIX 0a3 TaHHBIX, peIUTHKaIs, (pparMeHTarus.
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 JoKyMeHTO-opueHTupoBanHbie CYB/I. 3anpockl k CYB/] Ha s13b1ke
JSON. MongoDB. Ucnionb3oBanue dpeitmBopka Map-Reduce B 10KyMeHTO-OpUEHTHPOBAHHBIX
CVYB/I.

Hepeqeﬂb TEM MPAKTHYIECCKUX 3aHATHI

No KonndaectBo
Tema MpakTHIECKOTO 3aHATHS
/i 4acoB

Moayab 1. OcHOBBI MOCTPOEHHS M HCIOJIb30BAHUS CHCTEM 00JIbIINX TAHHBIX

1 Mertopl paboThI ¢ pactpeieieHHpIMA HHPOPMaIIMOHHBIME crucTeMamu. Apache Spark,

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

Monayab 2. Pazpa6oTka 1 ucnoJib30BaHue NMPUJIOKEHN HA OCHOBE pacipeaejeHHbIX 0a3 TaHHbIX

2 |CYBJ NoSQL. I'padosbie CYB/]. Neo4;. 8
3 | JokymeHnTHO-opueHTHpOBaHHEIEe pacipeaenennsie CYBJ]. MongoDB. 10
Bcero yacos 36

V. OBPA30OBATEJIBHBIE TEXHOJIOT'UHN

AxTuBHBIE (OPMBI 00Yy4YEeHHMsI, MPUMEHsSEMble Ha MPAKTUYECKUX 3aHITHUSIX, CHOCOOCTBYIOT
pa3Ho00pa3sHOMY (MHAMBUYaIbHOMY, IPYNIIOBOMY, KOJUIEKTUBHOMY) U3y4€HHIO (YCBOCHHUIO) yUEOHBIX
BOIPOCOB (TIP0O0IEM), aKTUBHOMY B3aUMOJICHCTBUIO 00YUAIOIIUXCS U TIPETIOaBaTes, )KUBOMY OOMEHY
MHEHMSMU MEXAy HUMH, HAlleJICHHOMY Ha BBIPaOOTKY MpPaBHJIBHOIO TMOHUMAHUS COJEpKaHUs
M3y4aeMOl TeMBI U CIIOCOOOB €€ MPAKTHYECKOTO UCTIOIh30BaAHUSI.

Hapsany ¢ TpatunmoHHBIME 00pa30BaTebHBIMU TEXHOJIOTHAMM, JUIS peaTu3aliiy TUCIUITITHHbI
OyIyT HCIONB30BAThCS TEXHOJIOTUH DJIEKTPOHHOTO OOYYEHHWsS W AMCTAaHIIMOHHBIE 00pa3oBaTeIbHBIC
TEXHOJIOTUH B 3JIEKTPOHHON MHPOPMALIMOHHO-00pa30BaTEIbHOM Cpeie YHUBEPCUTETA.

AynuTopHble 3aHATHS U Jpyrue GopMbl KOHTAKTHON pabOThl 00yJarOIIMXCs C MpenoiaBaTeieM
MOTYT MPOBOJMUTHLCS C MCIOJIb30BaHueM muiaTdopm Microsoft Teams, Moodle (BigBlueButton) u np.,
YTO TIO3BOJISIET OOECTICYNTh OHJIAHH M OQUIaifH B3aUMOJICHCTBUE TIPEToaBaTeist ¢ 00yJaronuMuUcs B
paMKax JUCIUTUTAHBI

OCHOBHBIMU METOAAMHU TEKYILIETO KOHTPOJIS SABJISAIOTCS AIEKTPOHHBIN YUET M KOHTPOJIb Y4eOHBIX
TOCTIDKEHUH CTYACHTOB (MCIIOJIb30BaHUE CPEICTB CepBHCca OAJUTPHO-PEHTHHIOBOM CHCTEMBI, BEJCHHE



3JIEKTPOHHOTO JKypHaJla YCIIEBAEMOCTH, MPOBEACHUE AJIEKTPOHHOIO TECTHUPOBAHUS M NPUMEHEHHUE
APYTUX CPEICTB KOHTPOJIS C UCIOIB30BAHUEM CUCTEMBI 3JIEKTPOHHOTO 00YUEHHUS).

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 : 251eKTpOHHBIH // DnekTpoHHo-0nbanoreunas 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. AunexceeB JI. C. TeXHONIOTHH HHTEUIEKTYAIbHOTO aHAIN3a JaHHBIX [ DIIEKTPOHHBIN pecypc]:
yuebnoe mocodbue / AnekceeB JI. C. — Koctpoma: KI'Y um. H.A. Hekpacosa, 2020. - 141 c. — URL:
https://e.lanbook.com/book/160082.

4. Bopounos, B. U. Data Mining - TexHoi0ruu 06padboTku 60IbIINX JaHHBIX : yueOHOe mocodue
/ B. 1. Boponos, JI. 1. BopoHoBa, B. A. YcadyeB. — MockBa : MOCKOBCKHIA TEXHUYECKUH YHUBEPCUTET
cBs3u U uHpopmaruku, 2018. — 47 ¢. — ISBN 2227-8397. — Tekct : 3neKTpOHHBIN // DIEKTPOHHO-
oubmuoteunas cuctema IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/81324.html

6.2. lonoiHuTeILHAS IUTEPATypa

5. bumi, ®ponkc VYkpouieHue OOJBIIMX AAHHBIX : KaK M3BJIEKATh 3HAHUS W3 MAacCHBOB
uH(popMaLUK ¢ TOMOUIbIO TIyOoKkoi aHamuTuku / @psuke buin ; nepeBoa A. bapanoB. — Mockasa :
Mann, MBanoB u ®epbep, 2014. — 340 c. — ISBN 978-5-00057-146-0. — Tekcr : 37MeKTpOHHBIHA //
DnexktponHo-6ubmmoreunas cucrema IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/
39433.html

6. E.U. Hukonaes. ba3pl 1aHHBIX B BEICOKOMPOU3BOAUTENBHBIX HH()OPMALIMOHHBIX CUCTEMAX :
yuebHoe mocobue / aBT.-coct. E. U. Huxonaes ; CeBepo-KaBka3ckuil ¢enepanbHblii YHUBEPCUTET. —
Crasponons : Ceepo-Kaskaszckuit ®@enepanbbiii ynusepcuter (CKOVY), 2016. — 163 c. — URL:
https://biblioclub.ru/index.php?page=book&id=466799

6.3. Ilepuoguyeckue U3IaHUA

— |EEE Spectrum https://spectrum.ieee.org/
— Hayunsrii )xypaan «MamuHHOe 00y4deHue u ananu3 ganHeix» http://jmlda.org/ru/journal
— Journal of Big Data https://journalofbigdata.springeropen.com/

6.4. Ilepeyens pecypcoB cetu UHTEepHeT

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

— DOBC «YHuBepcureTckas oubnnoteka onnaitny http://biblioclub.ru.

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

— IBM Academic Initiative http://ictis.sfedu.ru/ibm_academic_initiative/ (yaeOubie
MaTepuaIbI)

— http://github.com/

— http://habr.com/

— http://www.kdnuggets.com/

— Python, Co6oanoe I1O, https://www.python.org/

— https://www.jetbrains.com/pycharm/

VilI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIUIIJINHbI

[Ipyn peanmzanmuu AUCIUTUIMHBI HCHOJB3YIOTCS CIEAYIONIME TOMEIIEHUs, O0Opy/JOBaHHE U


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/

porpaMMHOE OOecTieueHHe:

Jlabopamopus MawurHo20 00yYeHUs U MEXHON02Ul OOILULUX OAHHBIX

[Tepconanbabie KOMMBIOTEPHI (8 1IT.), TIpoekTop, 3kpaH. 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 I10,
https://google.com/chrome/browser/),  Mozilla  Firefox, becrmiarnoe I10 (GNU  GPL),
https://firefox.com/, Foxit (Becmiatnoe mponpuerapuoe IT10, https://www.foxitsoftware.com/ru/), i2
Analyst’s Notebook (becrnatHas JTULEH3US JUTSt 00pa3oBaTeIbHBIX uenei),
https://developer.ibm.com/academic/), Notepad++, becmarnoe ITO (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 I1O, https://google.com/chrome/browser/), Mozilla
Firefox, becrumatnoe I10 (GNU GPL), https://firefox.com/, Edge, Safari ¢ momnepxkoil mpoTokosa
WebRTC, PyCharm 2017.1.2 https://www . jetbrains.com/pycharm/  Cso6oanoe  I1O,
https://www.python.org/, Evolus Pencil, Co6oanoe ITO (GNU GPL 2), https://pencil.evolus.vn/

VilII. METOAUYECKUE YKA3AHUSA AJIS1I OBYUYAIOLUXCSA
1O OCBOEHHIO JUCIUITIMHbBI

Hucuurnnuna BKJIOYaeT B ce0S JIGKIUOHHBIE M TPAKTUYECKUE 3aHATHA, a TakkKe
CaMOCTOSITENIbHYIO paboTy 00y4YaroIINXCS.

Opranmzanuss  o0pa3oBaTeIBLHOTO  Mpolecca IO  JUCHUIUNIMHE  OCYIIECTBISETCS €
UCIOJIb30BAaHUEM CHCTEMBI JIEKTPOHHOTO O0y4YEeHHUSI.

Bce nexuuoHHbIE 3aHATHS NMPOBOJSATCS C BU3yanus3aluedl yudeOHoro marepuana B (opme
Mpe3eHTAIM JEKIIMOHHOTO MaTepuaa, KOTOpbIe JOCTYIHBI B CUCTEME IEKTPOHHOTO 00YUYEeHHUS.

JlekioHHAast YacTh Kypca BKJIIOYAET CJIEAYIONIUE KOMIIOHEHTBHI CHCTEMbl 3HAHHWHM y4eOHOM
JTUCHUIUIMHBL: TTOHATUHHBIN anmapat (Te3aypyc Kypca), TCOPETHUYECKHE YTBEPKACHUS, Pa3bsICHEHUS U
KOMMEHTApHUH, MEKIUCIUILUIMHAPHBIE TOYKW 3pPEHHUS;, OIMCAaHHWE pPacCMaTPUBACMBIX pa3JelioB;
PETPOCIIEKTUBHBIN U TIEPCTIEKTUBHBIN B3TJISAIbI HA U3y4aeMYIO MTPOOJIEMaTHUKY.

[IpakTHyeckre 3aHATUS 1O BCEM MOAYJISAM JTUCHUIUIMHBI TPeOYIOT TMpeaBapUTEIbHOM
TEOPETHYECKON TMOJATOTOBKH MO COOTBETCTBYIOIIUM TeMaM: MPOpadOTKa JIEKIIMOHHOTO MaTepHala,
O3HaKOMJICHHE U U3yYEHHUE OTACIbHBIX UCTOYHUKOB OCHOBHOW U JIOMOTHUTEIBLHOMN TUTEPATYPHI.

Jlek1iMOHHBIE ¥ MPAKTUYECKUE 3aHSTHS MOTYT MPOBOAUTHCS C MPUMEHEHUEM JTUCTAHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHH ¢ wucmojib3oBanueM mmiardpopm Microsoft Teams, Cisco, Moodle
(BigBlueButton) u ap.

[IpoBeneHne JEKUMOHHBIX M MPAaKTUYECKHX 3aHATUHA OCYILIECTBISIETCS C IOCTaHOBKOU
MpoOJEMHBIX BOMPOCOB, JOMYCKAIOIIMX BO3HWKHOBEHHE IUCKYCCHUH, YTO MPEAINOJIAraeT aKTHBHOE
BKJIIOUEHHUE CTYJCHTOB B 00pa30oBaTeNbHBIN MpoILiecc.

B oprammzamuu mporiecca OOy4EHHS HCHONB3YIOTCS Kak TPaJAWIIMOHHBIE, XapaKTepHbIE
JEKIMOHHO-CEMHUHAPCKOM (popMe 00ydeHHsI, TAK 1 MHHOBAIMOHHbIE (MHTEPAaKTUBHbBIE, UMUTAI[MOHHEIE,
MIPOEKTHBIEC) TEXHOJIOTHH.

Hcnonp3yembie TEXHOIOTHH 00€CTIeYNBAIOT:

— (opmupoBaHHE KOMIIETEHIINNA, OCO3HAHHOE YCBOEHHE 3HAHUM, KaYyeCTBEHHOE OCBOCHHE
YMEHUI UX MPUMEHATh U (HOPMUPOBAHHUE 3aMHTEPECOBAHHOTO OTHOIICHHS K M3y4aeMbIM OOBEKTaM B
€JINHCTBE;

— IPOJAYKTUBHOCTH MTO3HABATENLHOM I€ATeIbHOCTH, HAYYHBIN MTOKUCK, CO3/IaHUE CYOBEKTUBHO U
O00BEKTUBHO HOBBIX 3HAHUU WIH JPYTUX MPOJTYKTOB;

— OpHUEHTAIMI0 Ha CTYACHTOB, CTHUMYJIHUPOBAaHHWE UX AaKTHUBHOCTH, CaMOCTOSATEIHHOCTH,
WHUIMATUBLI M OTBETCTBEHHOCTH;

— KOHTEKCTHBIA XapakTep OOy4eHHs, TO €CTh MPUBS3KY K peaJbHBIM MpodecCHOHAIbHBIM
3aJ1a4aM;

— BOBJICYEHHOCTh CTY/ICHTOB B BBIIIOJIHSAEMYIO JI€ATEIbHOCTh, BO3MOKHOCTb MPOSIBUTH U PA3BUTh
CBOW MHTEJUICKTYaIbHbIN, TBOPYECKHH, JUYHOCTHBIN, 1€IOBOM MOTECHIUAI.


https://acrobat/
https://google/
https://firefox/
https://www/
https://developer/
https://notepad/
http://www/
https://www.jetbrains.com/pycharm/
https://www.python.org/б
https://pencil.evolus.vn/

CamocrosiTenbHass paboTa HampaBjeHa Ha TOBBIIICHHWE KadecTBa OOydYeHHUs, YriyOJieHue u
3aKperyieHue 3HAHWKA CTYyJEHTa, Pa3BUTHE AHAIUTUYECKUX HABBIKOB IO MPOOJIeMaTUKE ydeOHOU
OUCHUIUIMHBL, aKTUBHU3AIMI0 Yy4eOHO-NO3HABATEIbHON JESTENbHOCTH CTYACHTOB U CHU)XXECHHE
ayIUTOPHOU Harpy3KHu.

MaxkcuManbHOE KOJIMYECTBO OAJUIOB M0 KaXKAOMY BUIY KOHTPOJIBHBIX MEPONPUITUN YKa3aHO B
y4eO0HOM KapTe AUCIUILINHBL.



IX. YYHEBHASA KAPTA JUCHUIIJIMHBI

Kypc 2, cemecTtp 3, ounasi popma o0yueHust

Ne Bupl KOHTPOJIBHBIX MEPOIPUATHI
/1 (HamMeHOBaHUS OIICHOYHBIX CPEIICTB)

KomnuectBo 6amios

PyGexubrii
KOHTPOJIb

Texymmii
KOHTPOJIb

Moayab 1. OCHOBBI IOCTPOEHHS U MCIOJIb30BAHUS CUCTEM 00JIBLIIMX JAHHBIX

1 |IIpaxtuueckas padora Ne 1 20 —
2 |Tecr Ne 1 20
Moayasb 2. Pa3paboTka 1 HCII0JIb30BaHUE NPUJIOKEHNH HA OCHOBE pacrnpeaejeHHbIX 0a3
AAHHBIX

1 |IIpaktuueckas pabora Ne 2 20 -
2 |IIpakruueckas padorta Ne 3 20 —
3 |Tect Ne 2 20

Bcero 60 40

BonycHbie Gaybl

He npeaycMoTpeHbl

IIpome:kyTOouHas aTTecTauus
B (popme nupepeHIMPOBAHHOIO 324ETA

Or1ieHKa N0 JUCIUITIMHE BBICTABIISICTCS 110 CyMME

0aJUIOB 3a TEKYIIMH KOHTPOJIb ¥ PYOCKHBIH

KOHTPOJIb:

— 85-100 6am10B — OLIEHKA «OTIHYHO;

— 71-84 GaJia — OlIEHKA «XOPOIIOY;

— 60-70 GaymIoB — OLIEHKA «YJIOBJIETBOPHTEIHLHOY;

— MeHee 60 6ayTOB — OIICHKA
«HEYOOBJICTBOPUTCIIBHO»




X. ®OHJ1l OHEHOYHBIX CPEACTB

10.1. MMacnopT (poHIa OLEHOUYHBIX CPEICTB

Ne
i WuaukaTop AOCTHKEHUS KOMIIETEHIIH HaumenoBanue o1ieHOYHOTO Cpe/icTBa
1 I1K-4.1. PykOBOJIUT MPOEKTAMH IO TIOCTPOCHHIO — mpakTudeckas pabora Nel;
KOMIIJIEKCHBIX CUCTEM Ha OCHOBE aHAJTMTUKH OOJIBIINX — Ttect Nel, tect Ne2
JTAHHBIX B PA3JIMYHBIX OTPACIISIX CO CTOPOHBI
3aKa34rKa
2 [1K-6.1. Yrpasmnser norydeHUEM, XpaHEHUEM, — mpakTudeckas pabora Nel;
nepeaayeit, 00paboTKOM OOJIBIINX JaHHBIX — mpaktudeckas pabora Ne2;
— mpakTudeckas pabora Ne3;
— tecT Nel, Tect Ne2
3 [1K-6.2. YnpaBnser KauecTBOM OOJIBIINX JAHHBIX — mpaktudeckas pabora 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
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2) Co3ganue npuiiokeHui MmamuHHOTO o0yuenust 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 coaepxutr anropuTMbl it oOpaOOTKM JaHHBIX, TakKWe Kak (uibTpamus,
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 > YTIpaBJICHHUE JOMOJHUTEIBHBIMU KOMIIOHeHTaMu > J[oOaButh (yHKIMI0 U KimeHt
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 (GuibMOB ¢ momornipio 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,
o0pabaThIBarOIIMX OOJBIINE 00HEMBI JAaHHBIX. BXOAHBIC TaHHBIE pa30MBAIOTCS Ha HE3aBUCUMBbIE OJIOKH,
KOTOpBIE 3aTeM 00padaThIBalOTCs MapajljIeIbHO Ha y3J1aX KiacTepa.

Hcnons3oBanue MapReduce B Hadoop B HDInsight

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

3amanue: peann3oBaTh MPUIOKEHHE IS MOJACYeTa CJIOB B 3alMCHBIX KHIDKKax JleoHapao nma
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
IIPEeroIaBaTelsi U B MIPOLIECCE 3aMThI IPOAEMOHCTPUPOBAJ HAIUYHE TEOPETUUECKUX 3HaHUI B 00beMe
coJiep>kaHusl y4yeOHOW JUCHMIUIMHBI, OTHOCSIIEWCS K mpakTuyeckoil pabore. Cymen OTBETUTh Ha
JIOTIOJTHUTEJbHBIE BONIPOCHI, CBSI3aHHbIE HE TOJBKO C MPOLIECCOM BBIOJIHEHUS MPAKTHUECKOH paboTHl,
HO M C IOHMMAaHHMEM COBEPUIEHHBIX JEHCTBUN U PEIICHHBIX 3aa4.

14-16 GannoB BBICTABISIETCS CTYACHTY, €CIIU OH BHINOIHUI OT 70% 3a1a4, NpelycCMOTPEHHBIX B
MpaKTU4YEeCKOH paboTe, MOATOTOBUJI OTYET B COOTBETCTBUM C TpPeOOBaHUSIMHU IperojaBareiss U B
nporecce 3alUThl MPOJEMOHCTPUPOBA HAIMYME TEOPETHUECKUX 3HAHUN B 00BEME COAep)KaHUs
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y4eOHOW JMCIUIUIMHBI, OTHOCSIICHCS K mNpakTHdeckoil padore. Cymen OTBETUTh Ha BOIPOCHI,
CBSI3aHHBIE C MTPOLIECCOM BBITIOIHEHUS PAKTHUECKON paOOTHI.

12-13 GannoB BBICTaBISIETCS CTYIEHTY, €ciii OH Oosiee ueM Ha 50% BBIMOIHUII OCTAaBICHHbBIE B
MPaKTUYeCKOH paboTe 3agaud, CIOCOOEH OTBETUTh HA BOIPOCH, KACAIOUIUECS TEOPETHYECKON
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

Hcnons3ys rpadosyro CYB]] Neo4j, pazpadotaiite 6a3y 1aHHBIX MOJICIIbHOW COLUAILHON CETH.
V¥3en conuanbHOl cetu umeer ciuenyomue atpudytel: MO, nomn, Bo3pact, ropoJi, CIIUCOK IPYII O
MHTepecaM (HalpuMep: CHOPT, UTPbl, KOMIIbIOTEPhl). CeMaHTUKA CBSI3U MEXKY y3J1aMU — JPYKECKHe
OTHOIIEHHS COOTBETCTBYIOIIUX NEPCOH (A sBIseTCs 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. Uzyuure cpaBounyro uadopmarmio o sassike Cypher mo Teme Reading Clauses u paspaboraiite
CIIETyIOIIHE 3aIPOCHI:

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) BBI}IaTI) CITMCOK I'pYIIII COHI/I&J’IBHOfI CCTHU C YKa3aHUEM KOJIMYCCTBA YJICHOB Ka)KHOfI TPYIIIIbI,
ynop;moquHLHZ Io y6BIBaHI/IIO KOJIMYCCTBA YJIICHOB I'PYHIIBL.


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 cBoiicTso friend Bcem apy3bsaM o1HOI NEPCOHBI M HACTPONTE MPO(HIIL BU3YaTU3AUN
TaKUM 00pa3oM, 4TOOBI Y3716l cO cBoiicTBOM friend oToOpakaauch KpacHBIM [IBETOM.

3. Jlo6aBbre cpoiicTBo twoHandFriend Bcem npyspsM apyseil OmHON IEpPCOHBI M HACTpPOIiTe

npoduiab BH3yalH3allMd TakKUM o0pa3oM, 4TOOBI y37bl co cBoictBom twoHandFriend

OTOOPaXKAIHCH KEJITHIM LBETOM.

4. Jo6asbre cBoiictBo ManyFriends nepconam, umeromuM Oonblle 5 apyseil, CBOMCTBO
fewFriends — nepconam, y kotopsix Menblie 3 apyseil. Hactpoiite mpoduib Bu3yantu3anuu
TaKuM 00pa3oM, 4TOOBI y3JbI CO CBOiicTBOM ManyFriends oToOpakauch 3€lEeHBIM I[BETOM,
y37bI co cBoicTBoM fewFriends oroOpakanuch KpacHBIM ILBETOM, a BCE OCTAJIbHBIC Y3JIbI —
KCJITBIM IIBETOM.

5. JloGaBbTe CBOMCTBO groupl mepcoHam, COCTOSMIMM B HEKOTOPOH IpyIine, §roup2 — mepcoHam,
COCTOSIIIIUM B JPYroil rpymme, a cBoiictBo bothGroups -- mepcoHam, cocrosmum B 00eHx
rpynmnax. Hactpoiite npodwuinp BU3yanu3anuyd TakuM oOpa- 30M, YTOOBI Y3JIbI CO CBOMCTBOM
groupl oToOpakaluch CHHUM LIBETOM, Y3JIBI CO CBOMCTBOM Qroup2 otoOpa)kajarch KpacHBIM
I[BETOM, @ y3Jibl CO cBOiicTBOM DbOothGroups — ¢uoneToBbIM IIBETOM.

Kpurepun onenku:

17-20 OGamioB BBICTABIISIETCS CTYACHTY, €CIM OH CBOCBPEMEHHO BBITIOJHUII BCE 3aJlayw,
MPEeIyCMOTPEHHbIE B MPAKTUYECKOW paboTe, MOATOTOBHUI OTYET B COOTBETCTBHM C TPEOOBaHUSIMU
IpenojaBaTesis U B IPOLIECCE 3aIIUThI TPOJEMOHCTPUPOBAI HATMUNE TEOPETUUECKUX 3HAHUN B 00beMe
coJiep>kaHusl y4yeOHOW IUCIHIUTUHBI, OTHOCSIIEHCS K MpakThuyeckoil pabore. Cymen OTBETUTh Ha
JOTIOJTHUTEIBHBIE BOIIPOCHI, CBSI3aHHBIE HE TOJIBKO C MPOIECCOM BBIMOTHEHUS MPAKTUIECKON padoTHI,
HO U C TOHHMMaHHEM COBEPIICHHBIX JEHCTBUIl U PEIIEHHBIX 3a/ay.

14-16 6an0B BBICTABIISIETCS CTYIEHTY, €CJIM OH BBINOJHUI OT 70% 3a1a4, IpeayCMOTPEHHBIX B
MPaKTUYEeCKOH paboTe, MOATOTOBUI OTYET B COOTBETCTBHHM C TPEOOBaHUSMHU MpenofaBaTeNss U B
MIpOLIECCEe 3alIUThl MPOJIEMOHCTPUPOBAT HAJIWYUE TEOPETHMUECKUX 3HAHUNW B OOBEME COJEp>KaHUs
y4eOHOW NUCUUIUIMHBI, OTHOCSIIEWCS K MpakTudeckoil pabore. Cymen OTBETUTh Ha BOMPOCHI,
CBSI3aHHBIE C MPOIIECCOM BBIMOJTHEHUS MPAKTUUECKONU PabOTHI.

12-13 GannoB BBICTaBISIETCS CTYICHTY, €CJii OH Ooiee ueM Ha 50% BBIMOIHII OCTABICHHBIE B
MpaKTU4YeCKOH paldoTe 3anadyu, CIOCOOEH OTBETUTh Ha BOIPOCHI, KacaroIlUecs TEOpPEeTHUECKON
COCTaBJISIONICH B 00beMe Co/iepiKaHus yueOHOU JUCIHUILTUHBI, OTHOCSIIEHCS K MPAaKTUYECKOU paboTe.

0 GayyoB BBICTABIIAETCS CTY/ICHTY, €Clu OH Oosiee ueM Ha 50% He BBITIOIHUI MTOCTABJICHHBIC B
MPAKTUYECKOH pabdoTe 3agaud, HE CIOCOOEH OTBETUTh HA BOIPOCHI, KACAIOIIMECS TEOPETHUECKON
COCTaBJISIIONIEH B 00beME COZIEpKaHUs YICOHOU TUCITUTIIIMHBI, OTHOCSIIEHCS K MMPAaKTUUECKOU padoTe.

10.4. IIpakTHyeckas padora Ne3



Hoxkymenm-opuenmuposannas CYBJ/] MongoDB

B kadecTBe OCHOBHOT'O HCTOYHHMKA CITPABOYHON WH(OPMAITUH TI0 JOKYMEHT- OPUEHTUPOBAHHOMN
CYBJ] MongoDB wucnons3yiite pecypesr http://docs.mongodb.org/manual/ u http://jsman.ru/mongo-
book/.

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

Ucnonszyss CYBJl MongoDB, pa3paboTaiite 0a3y JaHHBIX, MPEIHA3HAYCHHYIO IS XPaHCHHSI JIOTOB
BeO-cepBepa. Jlor Bkmouaer B cebs ciuenyromue moms: aapec pecypca (URL), IP-ampec
M0JIb30BATEIBCKOTO KOMIIBIOTEPA, OTMETKA BpPEMEHHU Hauaja MPOCMOTpa pecypca, IMTEIbHOCTb
IIPOCMOTpa pecypca.

s atoro:

1. PaspaGortaiiTe KOHCONBHYIO YTHIIUTY AJI NpeoOpazoBanus jora Be6-cepsepa B popmare CSV
(Comma Separated Values), B popmar JSON. Jlor momkeH co- AepKaTh MOJIS CO CASAYIONTUMHI
nazBanusamu: URL, IP, timeStamp, timeSpent.

2. PaspaGoraiite 3ampochl IS 3arpy3KM IIOJNYYEeHHBIX AaHHBIX B (opmare JSON B CVYB/]
MongoDB.

3aganmue 1.2. Pa3pat6orka 3anpocoB B CYB/l MongoDB
1. PaspaGoraiiTe u IPOTECTHPYITE 3aIPOCH] Ha BHIOOPKY MaHHBIX M3 CO3IaHHBIX KOJUIEKIIHIA.

2. Paspaboraiite u nporectupyiite Qpynkuun MapReduce 1151 aHanu3a MoCeIaeMOCTH PECYPCOB
web-cepsepa.

s atoro:

1. PaspaGoraiitecnenyromue 3ampocsl, WCIOJIb3ysl ~ BCTPOCHHBIE B CYB/[
MongoDB cpencTBamu BEIOOPKH:

1) Boigate ynopsaouenssiii cnucok URL pecypcos.
2) Boimath ymopsmoueHHEIH CrHCOK IP-afpecoB IONb30BaTesel, MOCETHBIINX PECYPC C

3amanHbIM URL.
3) Beigath ymopsmodennsiii cucok URL pecypcoB, MOCEMIEHHBIX B 3aJaHHBINA BpeMEHHOI
MIEPUOI.
4) BrimaTh ynopsmouennsiit cucok URL pecypcoB, MOCEIMEHHBIX MONb30BaTeNeM ¢ 3aJaHHbIM
IP-anpecom.
2. Paspaboraiitecnenyiomue 3ampochl, WCIOJIb3ysl ~ BCTPOCHHBIE B CYB/J

MongoDB cpeacTBa nporpaMMupoBaHus Ha OCHOBe apaaurmsl MapReduce:

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

2) Bsigats crimcok URL pecypcoB ¢ ykazaHHeM CyMMAapHOTO KOJHUECTBA MOCEIEHH T Kak0ro
pecypca, ynopsiJ04eHHbIN 110 yObIBaHUIO.

3) Beigath crimcok URL pecypcoB ¢ ykazaHHeM KONMYECTBA MOCENIEHUH KakI0To pecypea B
JIeHb 3a 3aJaHHbIi nepuoa, ynopsaodeHHeld URL pecypca m yObIBaHUIO KOJIMYECTBa
ITOCEIEHU M.

4) Boimate crucox IP-afpecoB ¢ yKasaHHEM CYMMApHOTO KONMYECTBA H CYMMApHOif
JUIUTEIBHOCTHU MOCELIEHUI PECypCOB, YIIOPSIIOUEHHBIN MO a/ipecy, YObIBAHUIO KOJMYECTBA
1 YOBIBAaHUIO JUTUTEIBHOCTH.

Kpurepun ouenku:


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

17-20 GamioB BBICTABISIETCS CTYACHTY, €CIM OH CBOCBPEMEHHO BBHITIOJHUJ BCE 3aJlayH,
MPEIyCMOTPEHHBIE B MPAKTUYECKOW paboTe, MOATOTOBHI OTYET B COOTBETCTBHH C TPEOOBaHUSIMU
MpernojaBaTesis U B IPOLIECCE 3aIIUThI TPOJEMOHCTPUPOBAI HATMYNE TEOPETUYECKUX 3HAHUN B 00beMe
cofiepKaHusl y4eOHOW IMCUMIUIMHBI, OTHOCALICWCS K MpakTudeckoil padore. Cymen OTBETUTh Ha
JIOTIOJIHUTEJIBHBIE BOIIPOCHI, CB3aHHBIE HE TOJBKO C MPOILIECCOM BBIIOTHEHUS MPAKTUYECKOU paboThI,
HO ¥ C IOHUMAaHHEM COBEPIUICHHBIX JEHCTBUN U PEIICHHBIX 3a/1a4.

14-16 6aoB BBICTABISIETCS CTYIEHTY, €CJIU OH BBIOMHUI OT 70% 33134, MpeayCMOTPEHHBIX B
MPAaKTUYECKOH padoTe, MOATOTOBMI OTYET B COOTBETCTBHHM C TPEOOBAHUSAMH IpENoOaBaTels U B
MPOLIECCEe 3alIUTHl MPOJIEMOHCTPUPOBAT HAJIMYUE TEOPETHUECKUX 3HAHUU B OOBEME COIEp>KaHUs
y4eOHOM AMCHUMIUIMHBI, OTHOCAUICHCS K mpakTuyeckoil pabore. CyMmen OTBETHTh Ha BOIPOCHI,
CBSI3aHHBIE C MTPOIIECCOM BBITIOIHEHUS MPAKTUIECKON paboTHhI.

12-13 GanoB BBICTaBISIETCS CTYIEHTY, €Ciid OH Ooiiee ueM Ha 50% BBINOIHUII OCTABICHHbBIC B
MPaKTUYeCKOM paboTe 3agaud, CIOCOOEH OTBETHTH Ha BOIPOCHI, KAaCAIOUIMECS TEOPETUYECKOM
COCTaBJISIONICH B 00beMe co/iep KaHus yueOHOM JUCIUILIMHBL, OTHOCSIICHCS K MPaKTUYeCcKoi padoTe.

(0 6amToB BBICTABISIETCS CTYIACHTY, eciiu OH Oosiee yeM Ha 50% He BBITIOJHWI MOCTABICHHBIC B
MPaKTUYEeCKOH paldoTe 3ajaud, HE CIOCOOEH OTBETUTh HA BOIPOCHI, KAacarollHecs TEOPETHUYECKON
COCTaBIISIOLICH B 00BbEME CoAepKaHUs y4eOHOM JUCIUIUIMHBL, OTHOCALICHCS K IPAaKTUYEeCKOi padore.

MeToauueckue PE€KOMEHIAUHU MO BHINIOJHCHUIO IIPAKTHYCCKHUX paGOT

Llenbio MpakTHYECKUX PadOT SBISAETCSA MPHOOPETEHNE MPAKTUICCKUX HABBIKOB MCIIOJIb30BAHHS
MaTeMaTHYeCKUX MOJieNel, METO/IOB U aJITOPUTMOB B 00JIaCTHU TEXHOJIOTMH aHaIu3a OOJIbIINX JaHHBIX;
YCBOGHHE TIOJTYYCHHBIX 3HAHUH CTyAEHTaMH, a Takke (OPMUPOBAHHE Yy HHUX MOTHUBAIUH K
caM000pa30BaHMIO 3a CYET aKTUBU3ALMH CAMOCTOSATENIBHOM MO3HABATEIBHOM JeSATEIbHOCTH.

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

HUtorom paboThl ABISETCA 3alUTa [OJIYYEHHBIX pE3yJbTAaTOB. 3allluTa IPOBOAUTCA
MH/IMBUYAJIbHO B hopMe colOeceloBaHMs U MPOBEPKE MOJYyYCHHBIX HaBBIKOB pabOTHI ¢ CUCTEMON Ha
KOMIIBIOTEPE.

10.5. Tect Ne 1

1. Tekcr 3apanus:

BsI cobupaerech HCONB30BaTh OMOIMOTEKY MalIMHHOTO 00y4yeHust RevoScaleR mst
pacrpenenénHoi 00paboTku AaHHbIX B cpeae Apache Hadoop. Kakue nCTOYHMKH TaHHBIX BbI
OyzaeTe UCIONb30BaTh?

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

C. Ucrounuku gauaerx ODBC.

D. ba3a nanubix Teradata.

OTtBet (KJI104):

B

Kpurepun u napamerpsl OlleHUBaHHSA:

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

2.  Tekcr 3anaHus:

Knaccudukanmonnas Mozens B nakere rpart B cpeae R moctpouna aepeBo perieHui,
MIPUBEICHHOE Ha PUCYHKE HUXKeE:
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CKOJIBKO JIMCTOBBIX BEPIIUH B 3TOM JiepeBe?

OTtser (KJI104):

5

Kputepuu u napamerpbl OLleHUBAHUS:

[IpaBunbHBIN OTBET — 5 6a/I0B, HEMIPABWIbHBIN OTBET — ) OaJIIIOB

TexcT 3apanud:

B xone sxcnepumenta B Azure ML Mozens 1eMOHCTpUPYET MHOTO OIIUOOK Ha
MOATBEPIKIaro1eM Habope JaHHBIX U BCErO HECKOJIBKO OIMMMOOK Ha 00YyJarOIINX TaHHBIX. B
4yeM HanOoJiee BEpOsTHAS MPUYMHA STUX OIIHOOK?

A. Ilepeobyuenue.

B. O6006menue.

C. HenooOyuenue.

D. Cauuikom mpocToi NpeanuKTop.

E. «[Ipoxisatre 60b1101 pa3sMEpPHOCTHY

OTtser (KJII04):

A

Kpurtepuu u napamMerpbl OlleHUBAHUS:

[IpaBuibHBIN OTBET — 5 0aIoB, HENIpaBUIbHBIN OTBET — () OayLIoB

TexcT 3apanud:

Kak xi1roun 1 3HaYeHUS MPECTABISIIOTCS U epeaaroTcs npoeccy ceeptku (Reducer) Bo
BpeMsi cTaHIapTHO#H a3kl copTupoBKH 1 niepeMerinBanus B MapReduce?

A. Kiroun nepenaroTcst poreccy CBEpTKH B OTCOPTUPOBAHHOM MOPSIJIKE, a 3HAYCHUS IS
KJIF0Ya COPTUPYIOTCS B MOPSIIKE BO3pACTaHHUSI.

B. Kimtoun nepenarorest mporieccy CBEpTKH B OTCOPTUPOBAHHOM IOPSJIKE, @ 3HAYCHUS IS
KJI0Ya HE COPTUPYIOTCA.



C. Kimroun nepenarotcs mpoieccy CBepTKU B CIIy4aiiHOM MOPSAKE, a 3HAUSHUS IS KIIto4a
HE COPTUPYIOTCS.

D. Kiroun nepenaroTcst mpoliieccy CBEpTKH B CIy4ailHOM MOpsIKE, a 3HAUEHUs Ui KITlo4ya
COPTUPYIOTCS B MTOPSIIKE BO3pACTaHUSI.

OTtBer (KJI104):

B

Kputepuu u napamerpbl OleHUBAHUS:

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

TexcT 3apanud:

B kakoii MOMEHT MOKHO BBI3BaTh MeTO cBepTkH B MapReduce?

A. Kak ToJbKO X0Tsl OBl OJIMH MPOIECC OTOOPAKEHUS 3aKOHIUT 00paOOTKY 3aIUCEH.
B. 3aBucut ot InputFormat, ucrmoas3yemMoro aJis 3agaHusl.

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

D. Kak Tos1bK0 TIpOIiecC 0TOOpaKEHHSI 3aKOHYUT 00pabOTKy MEPBOM 3aIHCH.

OTtBet (KJI104):

C

Kpurtepun u napamerpbl OleHUBAHUSA:

[TpaBunbHBIN OTBET — 5 6a/I0B, HEMPABWIbHBINA OTBET — ) OAJIIIOB

TexcT 3apanud:

YKaKXuTe MpaBUIBHYIO MOCIIE0BATeIbHOCTD 1yis 3amucu B HDFS.

A. Knmnent HDFS kammpyeT nakeTsl JaHHBIX B ITAMSTH.
B. NameNode npenocrasnsier DataNode nndopmarinio o pacriosioKeHUH PEIIHK OJI0KOB.
C. KineHT mepezaeT makeT JaHHBIX MepBoii 1eaeBoit DataNode.

OTtBet (KJI104):

ABC

Kpurtepuu u napamerpbl OleHUBAHUSA:

ITpaBusbHBIN OTBET — 5 0aNIOB, HEMPaBMIBbHBINA 0TBET — 0 6ayLIOB

Texcr 3apauud:

Ha n300paxxeHun rpaHuIia mpeaMeTa BelJjelIeHa 001acThI0 KpacHOTo 11BeTa. Kakum THmom
npepsiBHOCTH (Discontinuity) xapakTepu3yercs 3Ta 00J1acTh?



A. IIpepbIBHOCTH 1O ITyOUHE.

B. [IpepbIBHOCTB IO I[BETY TIOBEPXHOCTH.
C. IIpepBbIBHOCTH IO OCBEIIEHHOCTH.

D. Hu ouH U3 nepeyuciieHHbIX TUIIOB.

OT1Ber (KJI104):

A

Kpurtepuu u napamerpbl OleHUBAHUSA:

[IpaBuibHBIN OTBET — 5 0aIoB, HENIpaBUIbHBIN OTBET — () OayLIoB

TexcT 3apanug:

Bb1 coOpanu nanubie 0 10 Thicsyax cooOrnenuit B TWitter, u 0osbIie HUKaKoW HHGOPMAIIHH.
BrI X0THTE cO31aTh MOJIENb KIacCH(PUKAIIMU TBUTOB, KOTOpas Kiaccu(GUIUpyeT Kaxabli u3
TBUTOB B OJIUH U3 TPEX KJIACCOB — MOJOKHUTEIbHBIN, OTPUIIATEIbHBINA WM HEUTPAJIbHBIM.

Kakas u3 mojeneil Mo>keT BBITIOJTHUTH KJIacCU(UKAIIMIO TBUTOB AJIs aHAIN3a TOHATBHOCTH
Tekcra’?

A. Naive Bayes.

B. SVM.

C. Naive Bayes u SVM.

D. Hu onHa U3 mepeuncieHHbIX

OTtBer (KJII04):

D

Kpurtepuu u napamMerpbl OlleHUBAHUS:
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11

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

TexcT 3apannd:

PaccmoTpum tpu Tabmuie Tabl, Tab2 u Tab3, kotopsie comepskat 10, 15 u 20 3amwucet,
COOTBETCTBEHHO. 5 3amuceil sBISIOTCS OOIIMMH BO BCEX TpeX TaOIuIax.

Bb1 pemraere 00beIMHUTD TPU TaOIULIBI IPU IOMOILU 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:

ITpu oOyueHnH HEHPOHHOM CeTH B 3ajjaue paclo3HaBaHMs 00pa30B ObLI IOCTPOEH CIETYIOIUI
rpaduk omuOku 00y4eHHs U OUTHOKY BATUIAINN MOICIIH.

Error
A

A B. € D

validation
N

\__,_,..-/
\\R_‘ .
F——1rain
Time
Kaxoiit MOMEHT BpeMeHH JTydllle BCETO MOAXOAUT JJIsi PAHHETO0 OCTaHOBa?

A A
B. B
C. C
D. D

OTtser (KJII04):

C

Kpurtepuu u napamerpsl OlleHUBAHUSI:

[IpaBuiibHBIH OTBET — 5 0aIoB, HEMPaBUIbHBIN OTBET — () 6aIoB

Tekcer 3aaauud:

Typuctuueckoe areHTCTBO MpoJaeT aBuaduieTsl kieHntaM B EBponeiickom Corose.
ATEHTCTBO XOUY€T, YTOOBI BBl BBISIBUJIM 3aKOHOMEPHOCTH U CHIEJIaIH IIPOTHO3 O 3aeprKKax



12

peiicoB. ATEHTCTBO paccMaTpUBAEeT BO3MOKHOCTh BHEPEHUS CUCTEMBI, KOTOpasi OyaeT
MH(POPMHUPOBATH CBOUX KIIMEHTOB O BO3MOXHBIX 33J€P)KKax M3-3a MOTOIHBIX YCIOBHIA.

JlaHHbIE O TOJIeTaxX COMEPIKaT CIEAYIOINe aTpUOyThI:

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

- Carrier: Kox, npucoennsiii IATA 1 00bIYHO HCIIONB3YEMBIH TS HACHTH(DUKAIITH
MePEeBO3YHKA.

- OriginAirportID: Unentudukaiuonasii Homep, nprucBoeHubiii USDOT miist uaeHTHGUKAIUH
YHUKAJIBHOTO a3poriopTa (MIpOUCX0KIACHUE perica).

- DestAirportID: Bpems 3amep:KKu B MUHYTaXx.

- DepDet30: byneBo 3HaueHue, yka3biBarolee, ObUIO JIM OTIPaBICHUE 3aJep:KaHo Oojee, ueM
Ha 30 MuHYT (3HaYeHUe | yka3bIBaeT, UTO OTIpaBICHUE ObLIO 3aepkaHo Ha 30 MUHYT WIIH
ooee).

JlanHbI€ 0 TTOTOJIE coepsKaT ciaeayromue arpuoyTer: AirportlD, ReadingDate
(YYYY/MM/DD

HH), SkyConditionVisibility, WeatherType, Windspeed, StationPressure, PressureChange and
HourlyPrecip.

Heob6xoaumo ycrpanuts cMernerue (bias) u onpenenTh CTONOIBI BXOJHOTO Habopa AaHHbBIX,
KOTOpBIE 00J1a1at0T HauOoJIbIIIeH TIpecKa3aTesibHon cumoit. Kakoit moxyns B AzureML
CIIEYEeT UCIIOIb30BATh HA KAKIOM M3 3TAroB?

YceTpaHuTh CMENICHHE:!

Onpenenuthb cTONOIBI C HAMOOJIBIICH Mpe/ICKa3aTeIbHON 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 Hyperparameters

OTtBer (KJII04):

| O P T e e i |

| Evaluate Model

'_— T B e i ey — .I‘ Remove t Evaluate Model
Filter ar -

| T — J ’ Parameter S .
_______________ Identity the columns that have the gred weepD

[ e T T — Y predictive pa

Kpurtepuu u napamMerpbl OlleHUBAHUS:

[TpaBumbHEI oTBEeT — 10 6amToB, HenpaBUWIBHEIH 0TBET — 0 GayIoB

TexcT 3apanud:

Heo6xoanMo co3aate 3a1aHue, KOTOPOE BBIMOIHIET YaCTOTHBIA aHAJIN3 BXOAHBIX TaHHBIX. BB
pelaere cienaTh 3T0, HarucaB npolecc oToopakenus (Mapper), KoTopbIil HCTIOIb3YET



TextInputFormat u paz6uBaet kaxaoe 3HaUeHUE (CTPOKY TEKCTa U3 BXOJHOTO (aiina) Ha
OTACIIbHBIC CUMBOJIBI. I[J’ISI KaXa0ro nu3 9Tux CUMBOJIOB BbI GYI[GTQ BbIJaBaTh CUMBOIJI B
kauyecTBe Kiroua u InputWritable B kauectBe 3nauenus. [1oCKOIBKY 3TO MPUBEAET K
IMPpONOpHUOHATIBHO 60JIBIH€My O6’BeMy MPOMCIKYTOYHLIX JAHHBIX, YCM BXOAHBIX JAHHBIX,
KaKue J[Ba pecypca MOT'yT CTaTh Y3KUMHU MECTaMu?

A. ITpoueccop u ceTeBoil BBOI-BbIBO/I.

B. Ilpornieccop u TMCKOBBINA BBOI-BBIBO/I.

C. IIporeccop u onepaTuBHAS MAMSTh.

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

OTtBer (KJII04):

D

Kpurtepuu u napamerpbl OlleHUBAHUS:

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

TexcT 3apanud:

MHOT03HaYHOCTh OTIPEIEISIETCS KaK COCYIIECTBOBAaHNE HECKOIBKUX 3HAYCHUH JIJIS CJIOBA WIIH
¢bpa3zsl B TekcTOBOM 00BbekTe. Kakas u3 cieayromux Mojesned, BepOsSTHO, SBISETCS JTy4LIHM
BBIOOPOM ISl yCTpaHEHHsI STON TpoOIeMbl?

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

C. I'paaueHTHBIN OyCTHHT.

D. Hu ogHa u3 mepevrcieHHBIX.

OTtser (KJII04):

B

Kpurtepuu u napamMerpbl OlleHUBAHUS:

[IpaBunbHbIi oTBET — 10 GansoB, HenpaBMIbHBIN 0TBET — 0 GaoB

TexcT 3apanug:

Huxe npuBenena Bxoanas matpuia pazmepHoct 7 X 7. Kakoit Oyaet BHIXOJHAsI MaTpHIIA,
€CJIM PUMEHHTH CBEpTOUYHBIN cioit 3 X 3 co cTpaitgom 27?

1 2 4 4 0 1

olN|kR|~R|O
olw|o|r|slo
Rk loo| M-
N|o|o - |o|o |~
wla|kF ok |-
ook |o| o
A |o|o|R|o

(op}
(op}
(e}




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 OlleHUBAHUS:

[IpaBunbHeIi oTBeT — 10 GayioB, HeNMpaBUILHBIN 0TBET — () 6aIOB

15 Tekcr 3aganusa:

[IpennonoxuM, y Hac ecTb S-cioiiHas HeHpOHHas ceThb, 00yYeHHEe KOTOPOil 3aHUMaeT 3 yaca
Ha GPU ¢ 4 I'6 VRAM. Bo Bpems TecTa Ha KOKAYIO TOUKY JaHHBIX TpeOyeTcs 2 CeKyHIbI.

Tenepr MBI U3MEHSIEM aPXUTEKTYPY, J00ABIISASA UCKITIOUSHHUS TTOcie 2-T0 U 4-TO CJI0EB ¢
kodpdunmenTom apomnayra 0,2 u 0,3 COOTBETCTBEHHO.

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

C. bounb1ie 2 cexyH.
D. CinoxHo cKa3ars.

OTtBer (KJII04):

B

Kpurtepuu u napamerpbl OleHUBAHUSA:

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

Kputepun onenkmn:

TectupoBanue orneHuBaeTcs aupdepeHIpoBaHHO MO OANTEHOM HIKaje:
e BBIIIOJHEHO 0e3 ommbOoK U HeqoueToB 85-100% ot 001rero oobema 3agaHuil — BBICTABIISIETCS OT
18 mo 20 6amnos;
e BEIITOJHEHO 0e3 omuOoK U HemoueToB 71-84% oT 001iero oobeMa 3a1aHnii — BRICTABISAETCS OT 15
1o 17 6amnos;
e BBINOJHEHO 03 omKoO0K U HemoueToB 60-70% oT 0011Iero 00BLEMA 3aJaHNI — BLICTABIISIETCS OT 13
1o 14 6an10B;
e BBINOJHEHO 0€3 omKoO0K U HemxoueToB 50-59% ot 0011ero 00BLeMa 3agannii — BeICTaBiageTcs oT 10
o 12 6amios.
Ecnu Bemonneno meree 50% ot o61iero oobeMa 3a/1aHuil — TECTUPOBAHUE CUUTACTCS HE
MIPOUJICHHBIM, CTYACHT JOJDKEH MPOUTH €0 MOBTOPHO.



10.4. Tect Ne 2

TekceT 3agaHuA:

VY Bac ecTh 00JIauHBIC ¥ JIOKAJIbHBIE peCypchl, KOTopbie BKitouaroT Microsoft SQL Server u
cpeny Oonbmx naHHbIX B Apache Hadoop. VY Bac ecth 10 MuuinapaoB pakTHYECKHX
3amucei. J{7isi BBIMOTHEHUS TPOTHO3HBIX OTYETOB HEOOXOAMMO TTOCTPOUTEH MOJIEIIH BPEMEHHBIX
psoB. Uto BbI OynieTe HCIOIB30BaTh?

A. RxSpark B xactepe Hadoop.

B. RxHadoopMR B kiactepe Hadoop.

C. RxLocalseq B 6a3ze nanubix SQL Server.

D. RxLocalParallel B 6a3e nannsix SQL Server.

OTtBer (KJII04):

A

Kpurtepun u napamerpbl OLleHUBAHHUSA:

[IpaBunbHBIN OTBET — 5 6a/I0B, HEMPABWIbHBINA OTBET — ) OAJITIOB

TexcT 3apanud:

Brb1 ananuzupyere noes3aku Ha Takcu B Meranonuce. Azure Data Factory ucnons3yercs ass
CO3/IaHUSI KOHBEHEPOB JTAaHHBIX U OPTaHU3AIMH ABWKCHUS TaHHBIX.

Bbl minanupyete pa3padboraTh NpOorHo3Hyto Mojenb it 170 munuonoB cTpok (37 1'6)
HeoOpaboTanHbIX AaHHbIX B Apache Hive ¢ momomisro Microsoft R Server, uto0s! onpeaenuTs,
Kakue (paKToOphI BIUSAIOT HA Pa3Mep YaeBbIX.

Bce nnatdopmsbl, KOTOpBIE UCIIONB3YOTCS Ul aHAIU3a, OAMHAaKoBbIe. Kaxkplil pabounii y3en
nMmeeT 8-saepHbli npoueccop u 32 I'6 onepaTuBHON HaMsITH.

Kaxkoii Tum kimactepa Azure HDInsight crienyet vcnosp30BaTh [1st MOMyYEHUS PE3yIbTaTOB
KaK MOHO ObIcTpee?

A. Hadoop

B. HBase

C. HDInsight Interactive Query
D. Spark

OTtser (KJII04):

C

Kpurtepuu u napamMerpbl OlleHUBAHUS:

[IpaBuibHBIN OTBET — 5 0aIoB, HENIpaBUIbHBIN OTBET — () OayLIoB

TexcT 3apanud:

B Tabnuie nprBeeHo onMcaHue KIMHUYECKOT0 Habopa JaHHBIX 110 BBKMBAEMOCTH TPU pake
MOJIOUHOM jkene3bl. Kakoil ¢pparmMeHT kona B Spark moMoxer BaM OnpeaeuTh CpeTHHMA
BO3PACT, IPH KOTOPOM OBbLIT MOCTABJIEH NEPBOHAYATIBHBII MAaTOJOTMYECKUI TUarHo3?

Howmep HasBanue croa0mna Tun Ormnucanue
croJioa JTaHHBIX




Column 0

Complete._ TCGA_ID

string

YHUKaIBHBINA UASHTUDUKATOD JTSI
rmamuenTa

Column 1

Gender

string

Kenckuit

Column 2

Age_Initial_diag

int

BospacT naurenTa Ha MOMEHT
MOCTYIICHUS

Column 3

ER_Status

string

Octporen-perentopsl ER-
nosnoxutenbHoro (ER+) paka monounoi
KEJIC3BL.

Column 4

PR_Status

string

Knerkn paka MOJIOYHOM )KeJe3bl UMEIOT
peuenTopsl IPOrecTepPoHa, paK
Ha3biBaeTCsi PR-10I0KUTEIBHBIM pakKoM
MOJIOYHOM JK€JIe3bl.

Column 5

HER2_Final_Status

string

HER2-nonoxxuTenbHBIN pak MOJIOYHON
JKeJe3bl — ITO PAK MOJIOYHOM KeJe3bl
OTIpeIeNIIeMbIi IPU HATUYHH OeJiKa,
Ha3bIBAEMOT0 YEJIOBEYECKUM
SMHIEPMATBHBIM (pakTOpOM pocTa 2-To
tuna (HER2), xotopslit cmocoOcTBYyeT
pOCTy pakoBbIX KJIeTOK. [IpumepHo B 1 u3
KaXbIX 5 CIIy4yaeB paKa MOJIOYHOU
JKeJIe3bl PAKOBBIC KJIIETKH UMEIOT MYTAIHIO
reHa, KOTOPBIA MPOU3BOIUT U30BITOK
6enka HER?2.

Column 6

Tumor

string

Yucnanocie T (T1, T2, T3 u T4)
XapaKTepU3yIOT pa3Mep OITyXOJH U / WIIN
CTETICHb PACIPOCTPAHECHUS B
Onuznexalue CTpyKTypsl. Yem Bblie
yrcno T, Tem GoJblie OmyXoib U / Uiu
TeM 0oJIbIlle OHA BRIPOCIIA B OJU3IIEkKAIIIE
TKaHH.

Column 7

Node

string

Yucna mocae N (N1, N2 u N3)
XapaKkTepU3yIOT pa3Mep, pacroI0KEeHUE U
/ AITA KOJTMYECTBO OJIM3JICKAIITIX
TUMGaTHYECKHUX y3JI0B, TOPaKEHHBIX
pakom. Yewm BeImre gucio N, Tem criibHee
pak pacrpocTpaHseTcs Ha Ou3nexaliye
TUM(paTHYECKHUE Y3IIbI.

NO o3HayaeT, 4TO OIM3IEKAIINC
nuMQaTHIEeCKHE Y31l HE COIepkKaT paka.

Column 8

Node_Coded

string

[TonoxutenbHOE 3HAUCHHE O3HAYAET, YTO
paK MPUCYTCTBYET.

OtpunarenbHOe 3HaYeHUE 03HAYAET, YTO
paka Her.

Column 9

Metastasis

string

MO o3Hauaet, 4TO paka HeT.
M1 o3HauaeTt, YTO paK MPUCYTCTBYET.

Column 10

Metastasis_Coded

string

[TonoxutenbHOE 3HAUCHUE O3HAYAET, YTO
paKk IpUCYTCTBYET.

OtpunarenbHOE 3HaYEHUE 03HAYAET, YTO
paka Her.

Column 11

AJCC_Stage

string

Cucrema cragupoBanus AJCC — ato
cucTeMa KJIacCU(pHUKAIMH JJIs1 OTTUCAHUS
CTEMEeHH MPOrPEeCCHPOBaHUS 3a00IeBaHUS
Y OHKOJIOTHYECKUX OOJIbHBIX.




Column 12 | Converted_Stage string [Toce neueHust TFOOBIC H3MEHEHHS B
craguu AJCC.
Column 13 | Survival Data Form | string H/n
Column 14 | Vital Status string Yes0BeK KB WM MEPTB / OOJICH.
Column 15 | Days to Date int KonudecTBo mHEH, mpomeamux ¢
of Last Contact MTOCJICTHETO OOpAaIeHHsI TAI[UeHTa.

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)

OTtser (KJII04):

A

Kputepun u napamerpbl OleHHBAHUS:

[IpaBuiibHBIN OTBET — 5 0aIoB, HENIpaBUIIbHBIN O0TBET — () OayLI0B

TexcT 3apanug:

Be1 pazpabarsiBaete Kombalinep, KOTOpbI MPUHUMAET TEKCTOBBIE KIIIOYU U 3HAUYECHUS
IntWritable B kauecTBe BXOIHBIX JaHHBIX U BBIJAET TEKCTOBBIE KIIFOUM U 3HadyeHus IntWritable
. Kakoii untepdeiic 1omkeH ObITh peaqn30BaH BallUM KJIaccoM?

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

Kpurtepuu u napamerpbl OlleHUBAHUS:

[IpaBuiibHBIH OTBET — 5 0aIoB, HEMPaBUIbHBIN OTBET — () 6aIoB

TexcT 3apanud:




Ectb karanor aitiios co ciemyromieit CTpyKTypoii: HOMEp CTPOKH, CUMBOJI TaOyIISIIINH,
CTpOKa.

Hanpuwmep:

1 fdprdvffrbroxlvzmtbd
2 gwpwdwtdglkbzwgwmhma
3 vyatqueggbnbtsojinrm

Ecnu BB XOTHTE BBECTH KaXIYIO CTPOKY B KAUECTBE OJIHOM 3aITUCH B MPOIECC OTOOPaKEHHS B
MapReduce, To kakoii InputFormat cieayer ucrosb30BaTh I 3aBEPIICHHS CTPOKH:

conf.setInputFormat ( .class) ; ?

A. BDBInputFormat.

B. SequenceFilelnputFormat.

C. KeyValueFilelnputFormat.

D. SequenceFileAsTextInputFormat.

OTtBer (KJII04):

B

Kpurtepun u napamerpbl OLleHUBAHUSA:

[IpaBuibHbIH OTBET — 5 0aIoB, HEMPaBUIbHBINA 0TBET — () 6aIOB

TexcT 3apanud:

B 3agannu MapReduce Bbl X0TUTE, YTOOBI KaK/bIH M3 BAIIMX BXOIAHBIX (ailjioB ObLT
006paboTaH OTAEIBHBIM MpoIeccoM 0ToOpakenus. Kak Hactpouts 3aganne MapReduce takum
0o0pa3oMm, 9TOOBI OTIIEIBHBIN MPOIECC OTOOPAKEHUST 00padaThIBANl KaX I BXOTHOU (haiii
HE3aBHCHUMO OT TOT'0, CKOJIbKO OJIOKOB 3aHUMAaeT BXOAHOH (haiin?

A. YBennuuTh 3HaYCHHE TTapaMeTpa, KOTOPBIi YIpaBisieT MUHIMAaIbHBIM Pa3MepoM
paszieneHus B KOHGUIypalnu 3a1aHusl.

B. Hanucats cBoit MapRunner, koTopslii TOBTOPSIET Bce Mapbl KIHOY-3HAUEHUE BO BCEM
daiine.

C. Harucats cBoii FilelnputFormat u nepeonpenenuts Meton isSplitable, uto6s1 oH Beera
Bo3Bpauniain false.

D. YcraHnoBUTh 4KCIIO MPOLIECCOB OTOOPaKEHUS PaBHBIM YHCIY BXOJHBIX (haiisios,
KOTOpBIE cielyeT 00paboTaTh.

OTtBet (KJI104):

C

Kpurtepuu u napamerpbl OleHUBAHUSA:

ITpaBubHBIN OTBET — 5 OansIoB, HeMpaBMIbHBINA 0TBET — 0 6ayLI0B

Texcer 3apauud:

Be1 ncnons3yere komanay Hadoop fs -put uto6sr coxpauuts daiin pasmepom 300 M6 B panee
mycToi KaTtaJyor, ucnois3ys 6noku HDFS pazmepom 64 M6. Komanaa ToIbKO YTO 3aKOHUMIIA
3amuck 200 M6 storo ¢aiina. Yto npyrue mojib30BaTeNH YBUIAT, KOT/Ia OHU MTOMBITAIOTCS
HOJYYUTh JOCTYII K 3TOMY (paiiiny?

A. OHM He YBUJST HUKAKOTO COJIEP)KMMOT0, TIOKa Bech (haiiin He OyeT 3aIucaH U 3aKpbIT.



B. Hadoop Bepuer ConcurrentFileAccessException, koraa OHM TBITAIOTCS MOJYYHTh JOCTYIT
K (haiiy.

C. Onu OynyT BUIETH TEKYIIEe COCTOSTHUE (Daiisia 10 MOCIETHETO 3aBEPIICHHOTO OJIOKA.

D. Onu OyxyT BUIETH TEKyILee COCTOsTHHE (haiiia A0 MOCIeaHEro OUTa, 3anucaHHOrO
KOMAaHIOM.

OTtBer (KJII04):

A

Kpurtepuu u napamerpbl OlleHUBAHUS:

[TpaBusbHBIN OTBET — 5 OaI0B, HENMPaBMIbHBINA 0TBET — 0 6ayIOB

Texkcr 3apanud:

Kakoit u3 CJICAYIOUX MCTOJO0B ayIrMCHTAllUU JAaHHBIX Bbl OBl UCITOJIH30BAIIH AJId pCUICHU A
3a/lavy pacCliO3HaBaHUA 00BEKTOB?

A. OTpaxkeHue 1o TOpU30HTaIH.
B. U3menenue macmirada.

C. YBennuenmne n3o0paxxeHusl.
D. Bce nepeuncieHHbIE METOMBI.

OTtBet (KJI104):

D

Kpurtepun u napamerpbl OleHUBAHUSA:

[IpaBunbHBIN OTBET — 5 6a/I0B, HEMPABWIbHBINA OTBET — ) OAJIIIOB

TexcT 3apanud:

HOI/ICKOBBIG )41 FCHepaTI/IBHI)IG MOJECJIN — 3TO ABa HOHy.]'IprHBIX METOAa, HCHOHBSyeMI)IX JJISL
co3/aHus 4at-00ToB. UTo OyJeT mpuMepoM MOJIeNU MOUCKa U TeHepaTUBHOM MOAETH
COOTBETCTBEHHO?

A. Obyu4enue co cnoapeM u mozens \Word2vec.

B. OGyuenue Ha OCHOBE IpaBWII U MOJIEeTh Sequence-to-Sequence.
C. Mozens Word2vec u mozens Sentence-to-Vector.

D. PexyppeHTHas HEipoHHAsl CETh U CBEpTOUYHAsl HEHPOHHAS! CETh.

OTtser (KJII04):

B

Kpurtepuu u napamMerpbl OlleHUBAHUS:

[IpaBuiibHBIH OTBET — 5 0aoB, HEMpaBUIbHBIN OTBET — () 6ayIoB

Texcer 3apauud:




10

11

Ko Bxoay HelipoHHOI ceTn mpuMeHseTcs cBeprouHas ¢pyHkuus. Kakoe 3HaueHne Oyaer Ha
MeCTEe BOIIPOCHUTENILHOTO 3HAKA?

INPUT FILTER CONVOLVED FEATURE
1 1 1 0 0
0 1 1 1 0 1 1 ?
0 0 1 1 1 0]1]0
0 0 1 1 0 1 1
0 1 1 0 0

OTtBeT (KJI104):

4

Kputepuu u napamerpbl OleHUBAHUS:

[IpaBuiibHBIN OTBET — 5 0aI0B, HENIPaBUIIbHBIN OTBET — () OayLI0B

TexcT 3apanud:

BriGepuTe npaBrIIbHBIN MTOPSIOK 7151 TTporiecca uteHus daiina B HDFS.

A. Knuent otkpseiBaet (aiin, Bei3biBas MeTo] open () oobekra FileSystem,
COOTBEeTCTBYIOMMUH (ainoBoit cucreme HDFS u BeI3bIBaromnii 00beKT
DistributedFileSystem.

B. DistributedFileSystem Bei3siBacT namenode yepe3 RPC, 4to0ObI onpeaeanTsb
pacrioyio’keHue MepBbIX HECKOJIbKUX 0JI0KOB (haiina.

C. namenode st kaxxa0ro 0JI0Ka BO3BpalllaeT ajpeca Bcex Namenode, y KOTOphIX ecTh
pe3epBHas Komusi 60ka, a datanode copTupyroTcs 10 OJIM30CTH K KIIMEHTY B CETH
TOTIOJIOTHH KJIacTepa.

D. DistributedFileSystem Bo3ppamaer FSDatalnputStream, KJIMeHT MOKET CUUTHIBATh
nannasie n3 FSDatalnputStream. FSDatalnputStream o6epreiBaet kitacc DFSInputStream,
KOTOpBIi 00pabaTkiBaeT oriepaliii BBOAa-BbIBOIA sl Namenode u datanode.

E. Kinent Beinonusier meton read (), a DFSInputStream, koTopslii yxe coxpaHu
MH(POPMAIIHIO O MECTONOJIOKEHUH TIEPBBIX HECKOJIBKUX OJOKOB CUMTHIBAEMOro (aiina,
MOJIKITF0YaeTCst K Okaiimiert datanode, 4ToObl MOy4YHTh TaHHBIE.

F. [ToBropsis BbI30B MeToa read (), manHbie B (aiiie nepepatotcs kiaueHTy. Koraa cuntan
KoHerr 0sioka, DFSInputStream 3akpsIBaeT MOTOK, YKa3bIBAOIINK Ha OJIOK, 1 BMECTO 3TOTO
HaXOoAUT UH(OPMAIUIO O MECTOIOJIOKEHUH CIIETYIONIEro OJI0Ka, a 3aTeM MOBTOPHO
BbI3bIBaeT MeTo/1 read () uist MPOIODKeHHUS IIOTOKOBOM Niepeauu OoKa.

OTtBet (KJI104):

ABCDEF

Kpurtepuu u napamMerpbl OlleHUBAHUS:

[IpaBunbHbIit oTBET — 10 6ansioB, HempaBMIIbHBIN 0TBET — 0 GaoB

TexcT 3apanud:



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

[Ipenmnonoxum, y Hac ecTh H300pakeHre, MPUBEICHHOE HUXKE.

Input image

Harmra 3ayiaga — cerMeHTHpOBaTh 00BEKTHI Ha n300pakenuu. [IpocToii crocod caenars 3To —
MPEACTAaBUTh H300paKEHNUE B TEPMUHAX HHTEHCHUBHOCTH ITUKCEJICH, a 3aTeM KJIaCTepH30BaTh
HUX B COOTBECTCTBUHU CO 3HAYCHUSAMMU.

Cz[enaB 9TO, MBI ITIOJIYYHUJIN TAKYHO CTPYKTYPY:

6000 r T - T T T T :

5000 ¢

4000 |

3000

2000

Pixel count

1000

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

[MpeamnoaoxuM, 4TO MbI BRIOUpAcM KJTaCTEPH3AINI0 METOI0M K-CpeHHX TS peIleHHs
po6siemMbl. M3yunB rpaduk HHTEHCUBHOCTH, MTOI0EPHUTE ONTUMAIbHOE 3HaUeHHE K.

OTtBer (KJII04):

3

Kpurtepuu u napamMerpbl OlleHUBAHUS:

[IpaBunbHbIi oTBET — 10 6anoB, HenpaBMIbHBIN 0TBET — 0 OaioB

TexcT 3amanud:

Urto npeacTaBisioT coboi runepnapaMeTpsl anbha u 6eTa B MoJIeH JaTeHTHOTO pa3MeIleHuUs
Jupuxie s nenen kinaccudukanuu Tekcra?


https://s3-ap-south-1.amazonaws.com/av-blog-media/wp-content/uploads/2017/08/31104933/Image_Con_5.jpg
https://s3-ap-south-1.amazonaws.com/av-blog-media/wp-content/uploads/2017/08/31105047/Image_Con_5b.jpg
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Ny

M

A. Anbda — KOITUYECTBO TEM B JJOKYMEHTaX; 0€Ta — KOJIMYECTBO TEPMUHOB B TeMaXx.
B. Anbda — mI0THOCTH TEPMUHOB, TCHEPUPYEMBIX B paMKaX TeM; O€Ta — IJIOTHOCTh TEM,

TCHECPUPYCMBIX B paMKaX TCPMUHOB.

C. Anbda — KOJIMYECTBO TEPMHHOB B TeMax; O€Ta — KOJIMYECTBO TEM B JIOKYMCHTAX.
D. Anbda — mI0THOCTH TEM, TeHEPUPYEMBIX B JOKYMEHTaX; 0eTa — INIOTHOCTh TEPMHUHOB,

TEHEPUPYEMBIX B paAMKaX TEM.

OTtser (KJII04):

D

Kpurtepuu u napamerpbl OleHUBAHUSA:

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

Texcr 3apauud:

[Ipenmonoxum, BaM AaHa cienytomias tabmumna 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 Oyzer pe3ynbraT clIeayrolero 3anpoca?



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

OT1Ber (KJII04):

Salary
200
300
900
102
1100

Kputepuu u napamerpbl OLleHUBAHUS:

[TpaBunbHbI oTBeT — 10 6amioB, HenpaBUIbHBIH 0TBET — 0 GayIoB

15 Teker 3agaHus:

Nuunnmanuzanus KcaBbe yalie Bcero uCnoiab3yercs sl MHUIMAIN3alMi BECOB HEHPOHHOM
cetn. Hmxke nmpuBeneHa Gpopmysia HHAIHATU3AIUH.

Var(W) = ——
ar( ) nin"'nout

Kakue u3 crnenyronmx yTrBepkaeHui BepHbie?

=

Ecnu Beca B Hauasie HEBEJTMKH, TO CUTHAJIBI HAa BBIXO/IE OYIYT CIUIIKOM MaJIbl.

2. Ecnu Beca B Hayalle CIMIIKOM BEJIHUKH, TO CUTHAIIBI HAa BBIXOJE OyIyT CIHUIIKOM
OOJIBIIIAMHU.

Beca GepyTcst U3 rayccoBCKOIo pacrpeaencHusl.

Nunmmanuzamus KcaBbe momoraeT ¢ mpo06sieMoi HCUYE3aroIIero rpaaueHTa.
WNuunmanuzanus KcaBbe UCIonb3yeTcst Ui TOro, YTOObl MOMOYb BXOJHBIM CHUTHAJIaM
MIPOHUKHYTH ITyOOKO B CETh.

ok w

RPN
N WwWwN
[SSI N SN N

OOw>»

E.1,234

OTtBet (KJI104):

D

Kpurtepuu u napamMeTrpbl OlleHUBAHUS:

[IpaBunbHbIi oTBET — 10 GansoB, HenpaBMIbHBIN 0TBET — 0 OaoB

Kpurepum ouneHku:

TectupoBanue onennBaeTcs AU HepeHInPOBAHHO MO OATUTBEHOMN IITKaE:
e BBINOJHEHO 0e3 ommbOoK 1 HexoueToB 85-100% oT 00IIero o0ObeMa 3aJaHHil — BBICTABIISIETCS OT
18 no 20 6amnos;
e BBIIOJHEHO 0€e3 omnboK U HemoueToB 71-84% oT 001iero oobeMa 3agaHnui — BEICTABIISIETCS OT 15
1o 17 6annos;
e BBITOJHEHO 0€e3 omnbok u HemoueToB 60-70% oT 001Iero oobeMa 3agaHnui — BEICTABIISIETCS OT 13
1o 14 6annos;



e BBINOJHEHO 0O€3 omrO0K U HemoueToB 50-59% ot 00111ero 00BLeMa 3agannii — BeICTaBasgeTcs oT 10
o 12 6amios.
Ecnu Bemmonneno meree 50% ot o61iero oobeMa 3a1aHuil — TECTUPOBAHUE CUUTACTCS HE
IIPOUICHHBIM, CTYJIEHT JOJIKEH IIPOUTHU €ro OBTOPHO.



