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1. IEPEYEHb KOMIIETEHIIAM C YKA3ZAHUEM ITAIIOB HX
®OPMUPOBAHUA B IIPOLIHECCE OCBOEHHUSA OBPA3OBATEJIBHOU
IMPOI'PAMMBbI

[Tepeuenp kommeTeHIMH (IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS OOpa30BaTEIbHOM
pOTpPaMMBbl), BBISBICHHBIX B MAaTpuIle KOMIIETEHIMHA, mpejacTaBieH B Tabnuue 1 paboueit
NpOrpaMMbl  AMCHUIUIMHBI COBMECTHO C IUIAHHPYEMBIMH pe3yibTaTaMd OOy4YeHHS 10
JTUCLUIUIMHE, a Takke B Tabnuie | ¢poHga oleHOYHBIX CpeAcTB (pa3zaen 2) ¢ yKazaHHEM 3TaloB
(cemecTpoB) UX OCBOCHHUS.

PesynbTaThl 00y4eHHs BHOCST CBOM BKJaa B (pOPMUPOBAHHE pa3IMYHBIX KOMIETCHIIUH,
IpEeTyCMOTPEHHBIX 00pa30BaTeIbHON MporpaMMoii. B cBOIO ouepesb, KOMIIETEHIIMH HA Pa3HBIX
YPOBHSIX KaTETOPUH <«BHATHY», «YMETb», «BIAACTh» (OPMHUPYIOTCS MOAYISIMU (pa3ieaMu)
JMCIUITIMHEL, a TAKKe Pa3InYHBIMU TUCIUIUIMHAMEI 00pa30BaTeIbHON IPOrPaMMBI.



2. OIIMCAHME }'IOKA?.ATEJIEPI n KPUTEPUEB OINEHUBAHUA
KOMIIETEHIIM HA PA3/IMYHBIX D2TAIIAX HX ®OPMUPOBAHUA],
OIIMCAHME HIKAJI OHEHUBAHMUSA

®donn oneHouHbIX cpeactB (POC) mpexycMaTpuBaert:
- OmnHUCcaHue KOMIUIEKCa MOKa3aTeJiell — JEeCKPUIITOPOB OCBOCHHUS KOMIIETCHIIUN B BHUJIE
pe3yNbTaTOB 00Y4YEeHMs, KOTOpBhIE CTYIEHT MOXET HpojeMoHCTpupoBaTh (Tabmuma 1). s
KOHTPOJI JOCTHKEHUSI KaXJOro M3 HUX MPEAYCMOTPEHBbI OLIEHOYHBIE CpPEJCTBA B BHUJIE
BOIIPOCOB, 3a/IaHUM U T.1.;
- 0003HAYCHHEC KPHUTEPHEB — TPAaBWJ MPUHSATHS PEIICHUS IO OICHKE JOCTUTHYTHIX
pe3yIbTaTOB 00YYCHHS 1 C(HOPMHUPOBAHHOCTH KOMIICTCHIIUH.

B kauectBe mikanbl oneHuBanus npuHumaercs 100-OanpHasi cucTeMa ¢ BbIACICHUEM
(rpamanueii) OLEHOK B COOTBETCTBUM C llojiokeHHMEM O TEKylleM KOHTPOJIE yCIIeBaeMOCTH U
MPOMEKYTOUHOM aTTecTallu cTy1eHToB 3a0l'VY:

. Onenka Ha ’3K3aMeHe,
PeiiTunr
Au(pPpepeHPOBAHHOM 3a4eTe
85 —-100 OTIINYHO
71-84 XOPOIIIO
60-70 yJIOBJIETBOPUTEIHHO
0-59 HEYJIOBJIETBOPUTEIHHO

[Toka3aTenu IOCTMXKEHHUS IUIAHHUPYEMBIX pe3yJbTaTOB OOyYeHHMs W KPUTEPUHM UX
OLICHMBAHMS Ha Pa3HBIX YPOBHAX (OPMHUPOBAHMS KOMIIETCHIWH TpHBEACHBI B Tabmmie 1.



Taouauna 1. [TokazaTenn 10CTHXKEHUS HHANKATOPOB KOMIIETEHIIMHI
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Komnerennus: xkox mo ®I'OC
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HaumeHOBaHHE OLIEHOYHOTO CPeACTBA

YK-1 3HATDH 1,2 3amura 1a00paTOPHBIX padoT
(09.04.01) - METOBI CHCTEMHOTO M KPUTHUYECKOTO Kypcosas pabota
CrniocoOeH oCyIIeCTBISTh aHaim3a
KPUTHYECKHUI aHAIIN3 - METO/IbI BBISIBJICHUS U PEIICHUS
POOJIEMHBIX CUTYaIlMid Ha pOoOJIEMHOI CUTYaITH
OCHOBE CUCTEMHOI'0 IOAX0/1a, YMETH
BbIpa0aThIBATh CTPATETHIO - IPUMEHSTh METOJIbI CACTEMHOTO U
NENCTBUN KPUTUYECKOr0 aHAIN3a I PELICHUS
POOJIEMHBIX CHUTYallui
- pa3pabaThIBaTh CTPATETUIO ICUCTBU,
NPUHUMATh KOHKPETHBIC PEIICHUS JIJIs
ee peam3aum
BJIAJIETH
- METOJMKAMH MTOCTAaHOBKH LIEJIH,
OTIPEJICIICHUS CIIOCO00B e¢
JOCTIOKEHUS, pa3padOTKU CTpaTerHid
JEeNCTBUN
- METOJ0JIOTHEN CUCTEMHOTO U
KPUTUYECKOTO aHAJIM3a MPOOIEMHBIX
CUTYalHl
YK-4 3HATDH 1,2 3amura 1abopaTopHBIX paboT
(09.04.01) - MpaBWJIA ¥ 3aKOHOMEPHOCTH JTUIHOHN H KypcoBas padota

CrniocobeH npuMeHsITh
COBpPEMEHHBIE KOMMYHHKATHBHBIC
TEXHOJIOTUH, B TOM YHCJIE Ha
MHOCTPaHHOM(BIX) sI3bIKE(ax), IJIs
aKaJIeMUYeCKOro 1
po¢eCCHOHAITBHOTO
B3aUMOJICHCTBHS

JIEJIOBOM YCTHOM U NTUCbMEHHOU
KOMMYHUKaIUH

- COBPEMEHHbIE KOMMYHUKAaTUBHBIE
TEXHOJIOTHH Ha PYCCKOM U
MHOCTPAHHOM SI3bIKaxX

YMETb

- IPUMEHATH Ha MTPAKTUKE
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KOMMYHUKATUBHBIE TEXHOJIOTUH,
METO/IbI U CIIOCOOBI AETTOBOTO OOIIIEHUS
JUISl aKaJIEMUYECKOT0 U
pohecCuOHANBEHOTO B3aUMOICHCTBUS
BJIAJIETH

- METOJIMKON MEXIIMYHOCTHOTO
JIEJIOBOT'0 OOILIEHUSI HA PYCCKOM U
WHOCTPAHHOM $I3bIKaxX, C IPUMEHEHUEM
npo¢eCCUOHATIBHBIX S3BIKOBBIX (hOpM,
CPEICTB U COBPEMEHHBIX
KOMMYHHUKATUBHBIX TEXHOJIOTHI

YK-6

(09.04.01)

Crioco0OeH orpenessiTh 1
PCAIM30BBIBATHE HPHUOPUTECTHI
COOCTBEHHOM JEATSILHOCTH H
CIIOCOOBI €€ COBEPIIICHCTBOBAHHUSI
Ha OCHOBE CAMOOIICHKH

3HATb

- MCTOAUKHU CaMOOILICHKH,
CaMOKOHTPOJISI U CAMOPa3BHUTHUS, B TOM
YHCIIE C UCTIOJIB30BAHNEM MOIX0JI0B
3JI0POBBECOCPEIKECHUS

YMETb

- pemiaTh 3aa4u COOCTBEHHOTO
JMYHOCTHOT'O ¥ MPOPECCHOHATBHOIO
pa3BUTHSL, OTIPENENATh U
PCATIN30BbIBATh IPUOPUTCTHI
COBEpPILEHCTBOBAHUS COOCTBEHHOM
JeSITeTbHOCTH

- IPUMEHATh METOJIUKH CAMOOILICHKH U
CaMOKOHTPOJIS

BJIAJAETD

- TEXHOJIOTHUAMMU U HaBBIKaMU
yIIpaBJIeHUs CBOCH MMO3HaBaTEIbHOMN
JIeITEIILHOCTBIO U €€
COBEpILIEHCTBOBAHUS Ha OCHOBE
CaMOOIICHKH, CAMOKOHTPOJIS 1
HOPUHIUIIOB CAMOOOpPA30BaHMs B

KypcoBas pabota
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TCUCHHUE BCEH KU3HU, B TOM YHCIIE C
HCIIOJIb30BaHUEM
310pOBhECOEPETAIOIINX TOJIX0/I0B U
METOJIUK

OIlK-1 3HATDH 1,2 3amuTa 1a00paTOpHBIX padboT
(09.04.01) - CITOCOOBI PEIICHHS TUTIOBBIX Py6exxHbIe KOHTpOJIH
Criocoben caMoCTOSTENTEHO WH)KEHEPHBIX 33/1a4 B Kypcosas pabota
npuodperaTh, pa3BUBATh U npodeccuoHanbHOM 06JacTH
MPUMEHSATh MaTEMAaTUYECKHUE, - (hyHIITaMEeHTaIbHBIC OCHOBBI
€CTeCTBEHHOHAYYHbIE, WHXCHEPHBIX JUCUHUIUINH, CBA3aHHBIX C
COIMANIEHO-9)KOHOMHYECKHUE U pemeHreM 3aaad npoQeccuoHaIbHON
npodeccuoHanbHble 3HaHUS [UIsl | o0nacTu
peuieHus HecTaHAapTHeIX 3a1a4, | YMETD
B TOM YHCJI€ B HOBOU WJIH - IpHOOpPETaTh, pa3BUBATh U MPUMEHSITh
HE3HAKOMOM CpeJie U B MaTeMaTU4YeCKue,
MEXIUCHUTUIMHAPHOM KOHTEKCTE | €CTeCTBEHHOHAYYHbIE, COI[UAIBHO-

HYKOHOMHYECKHUE U TPOPEeCCHOHATBHEIE

3HAHUS JUIA PEIICHUS TUIOBBIX U

HECTaHJIAPTHBIX 33/a4, B TOM YHCIIE B

HOBOW WJIM HE3HAKOMOM CpEZIE U B

MEXIUCIUTUTMHAPHOM KOHTEKCTE
OIlK-3 3HATDH 1,2 3amura 1a00paTOPHBIX paboT
(09.04.01) - IPUHLIUIIBI IOCTPOEHUS Kypcosas pabota
CrniocoGeH aHamu3upoBaTh AHAIUTUYECKUX 0030pOB
npodeccroHanbHYIO YMETb

nH(pOpMaIUIO, BBIJIEIATH B HEH
[JIABHOE, CTPYKTYpUPOBATh,
oOpMIIATH U IPECTABIISTD B
BHUJI€ aHAIMTHYECKUX 0030POB C
000CHOBaHHBIMH BBIBOJAMHU U
pEKOMEH JAUSIMU

- QHAJTM3UPOBATH MPO(PECCHOHATHHYIO
UH(OPMaIINIO, BBIJEIATH B HEH
TJIaBHOE, CTPYKTYPUPOBATH, OPOPMIISTH
U TIPE/ICTABIATH B BU/I€ aHATTUTHYECKUX
0030pOB ¥ METOJMUECKUX MaTEPHAIIOB
¢ 000CHOBaHHBIMHU BBIBOJIAMH H




PEKOMEHIAIUSIMU
BJIAJIETH

- HaBBIKaMU aHaJIN3a
npodeccuoHaibHON HH(pOpMAaIuu,
BBIJICTICHUS B HEW TJIABHOTO,
CTPYKTYpUPOBaHUsI, 0DOPMIICHHS U
MIPEJICTABJICHUS B BHJIC aHATUTUICCKIX
0030pOB ¥ METOJJMUECKUX MATEPHAIIOB
¢ 000CHOBaHHBIMH BBIBOJIAMHU U

pPEKOMEHIalUsIMU
OIIK-4 3HATbD 1,2 3amura 1a60paTOPHBIX paboT
(09.04.01) - Hay4HbI€ IPUHIUIBI U METO/IbI KypcoBas pabota
CniocobeH npuMeHsITh Ha WCCJICIOBAHMS O0OBEKTOB
MIPAKTUKE HOBbIC HAYYHbBIE npodeccuoHanbHOM 006IacTH
MPUHLIHIBI 1 METOBI YMETbB
UCCIIeTOBaHUM - CaMOCTOSITEIbHO U3y4aTh U
MPUMEHSATH Ha MPAKTUKE HOBBIC
HAy4YHbIC TPUHIIUITBI U METOIbI
HCCIIE0BAHUI
OIIK-9 3HATDH 1,2 Py6esxxHbIe KOHTpOIIH
(09.04.01) - HHCTPYMEHTAIILHBIE CPEJIBI, Kypcosast pabota
CriocoOeH pa3pabaThiBaTh MIPOrPaMMHO-TEXHUYECKHUE TIATHOPMBI, 3amura 1a00paTOPHBIX paboT
QJITOPUTMBI U IPOrpaMMHBIC NPUMCHSIEMBIC I PCIHICHUS 3a1a4 B OK3aMeH
CpEICTBa sl pelIeHHs 33/1a4 B 00JIaCTH CO3/1aHMs U IPUMECHEHHS
00JIaCTH CO3/IaHMs ¥ IPUMEHECHUST | UCKYCCTBEHHOI'O MHTEIIIEKTa
HMCKYCCTBEHHOI'O MHTEJUIEKTA YMETb
- pa3pabaThIBaTh OpUTHHATIHHBIC
MIPOTPAMMHBIE CPEACTBA IS PEMIEHUS
3a71a4 B 00J1aCTH CO3JaHUS ¥ IPUMEHEHHS
MCKYCCTBEHHOT'O MHTEJICKTA
OIIK -11 3HATH 1,2 3amuTta 1a00paTOPHBIX paboT

Croco0€eH HCII0JIb30BaATh METOIbI

- coco0bl 0000IIEHUS U OLIEHKHU

Kypcosast pabota
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HAy4YHBIX HCCIEA0BAHUN U
MaTEeMaTHYECKOT0 MOJEINPOBAaHUS
B 00JIaCTH MPOEKTUPOBAHUS
VIPAaBJICHUs CHCTEMaMH
HCKYCCTBEHHOI'O MHTEJUIEKTA

pPEe3yJIbTATOB HAYUYHBIX UCCIIEIOBAHUI
- METO/IbI aHaIH3a MPO(HECCHOHATLHON
uHpOPMaIIH, CTPYKTYPHUPOBAHUS,
odopMIIeHUS U pa3pabOTKu
AHATUTUYECKUX 0030pOB

- METO/IbI IIOATOTOBKU HAYYHBIX
JIOKJIAJ0B, MMyOJIMKAIIUN U
AHAITUTHYECKUX 0030pPOB C
000CHOBaHHBIMU BBIBOJIAMH U
PEKOMEH/IAIUSIMH aHAJINA3a
npodeccnoHaIbHON HHOpMAIHH,
CTPYKTYPUPOBaHUs, 0OPMIICHHS U
pa3paboOTKH aHATUTUICCKUX 0030pOB
YMETb

- IPUMEHSATH JIOTHYECKUE METO/IbI U
NPUEMbI HAYYHOTO MCCIICIOBAHUS,
METOJIOJIOTUICCKUE TIPUHITUTIBI
COBPEMEHHOW HayKH, HAlpaBJICHUS,
KOHIICTII[UH, HCTOYHUKU 3HAHUS U
NpUEMBbI Pa0OThI C HUMHU, OCHOBHBIC
0COOEHHOCTH HAyYHOTO METO/1a
TIO3HAHUS, POTPAMMHO-IICIICBBIC
METO/TBI PEIICHUS HAyYHBIX TIPOOJIeM B
npohecCuOHANBHOM NeSTeNbHOCTH.

- 000011aTh U KPUTUUYECKU OIIEHUBATH
pe3yJIbTaThl UCCIICTOBAHMIA,
MOJTyYEHHBIC OTCUECTBEHHBIMA U
3apy0eXHBIMU UCCIIEOBATENIMU

- aHATM3UPOBATH TPOECCUOHATTHLHYIO
UH(POPMAIINIO, BBIICIATH B HEH
TJIABHOE, CTPYKTYPHPOBATH, O(OPMIIATH
U MPEJICTABJIATH B BUJIC aHATUTHYECKUX




1 2 4
0030pOB
ITK-5 3HATDH 1,2 Py6exxHbIC KOHTpOJIH
(09.04.01) - IPUHIUIBI 1 METO/IbI TIOCTPOCHUS Kypcosas pabota

CrniocoGeH pyKoBOIUTH
IIPOEKTAMHU 10 CO3JaHUI0
KOMIUIEKCHBIX CCTEM Ha OCHOBE
AQHATUTUKHA OOJIBIINX JTAHHBIX B
Pa3IMYHBIX OTPACIIIX

001IeIOCTYITHBIX TIAT(HOPM AJIs
XpaHeHHUs HaOOPOB TaHHBIX,
COOTBETCTBYIOIIUX METOAOJIOTUSIM
onucaHus, cOopa U pa3MEeTKH JaHHbIX;
- IPUHIIUIIBI U METO/bI XPaHEHHUS
HAaOOpPOB JJaHHBIX (B TOM UYHUCIIE
3BYKOBBIX, PEUEBBIX, MEIULIUHCKHUX,
METEOPOJIOTHIECKUX, TPOMBIIIICHHBIX
JTAHHBIX U JAHHBIX CUCTEM
BUJICOHAOJIOZICHUS ) HA
00IIeTOCTYIHBIX TUIaT(opmax Ass
oOecnieueHus noTpedHocTen
OpraHu3aiuii-pa3paboT4NKOB B
00J1aCTH UCKYCCTBEHHOT'O MHTEJUIEKTA
YMETb

- IPUMEHSTH IPUHIUTIBI K METOIBI
MOCTPOEHHUS 00IIETOCTYIHBIX
1aTdopM JUlst XpaHeHUs HabopoB
JTAHHBIX, COOTBETCTBYIOIINX
METO0JIOTUSM OIUcaHus, cOopa u
pa3METKH TaHHBIX

- IPUMEHSTH MPUHIUTIBI K METOIBI
XpaHeHUs HaOOpOB JTaHHBIX (B TOM
YHCIIe 3BYKOBBIX, PEUEBBIX,
MEIUIUHCKUX, METEOPOJIOTHUECKHUX,
IPOMBIIIJICHHBIX JaHHBIX U JaHHBIX
CUCTEM BHI€OHAOIOICHHS ) Ha
001IeT0CTYHBIX TUIaT(opmax ass

3amura 1a00paTOPHBIX padoT
OK3aMeH

10
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obecrieueHus nmoTpedHOCTEH
OpraHu3anuii- pa3paboTIYNKOB B
00J1aCTH UCKYCCTBEHHOT'O MHTEJUICKT
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Kputepun omeHku pe3ynbTaToB OOyuYeHHsl s Ppa3IMyHBIX BHUIOB KOHTPOJBHBIX
MEpONpPUATHIA IPUBECHBI B TaOIHLIE:

Kpurepun oueHuBanus pe3yjbTaToOB PyOeKHBIX KOHTPOJIEH
OtBet Ha OuiIeT (BapuaHT) PyOSKHOTO KOHTPOJIS OIICHUBAETCS CIICAYIOIUM 00pa3oM:
15 6annos: cTyneHT MPaBHIBLHO U MOJIHO OTBETHII HA BCE BOIPOCHI OMIICTA,

Om 12 6annog 0o 14 6annog: CTyACHT NMPABUIBHO OTBETHJI HAa BCE BOIIPOCHI OMJIETa, HO OTBET
HA OJTUH W3 HUX COJICPKUT HEKOTOPHIE HETOYHOCTH B JOPMYITHUPOBKAX U TEPMUHOJIOTHUHY;

Om 9 6annoe 0o 11 6annos: B OTBETE HA BOIPOCH! OMIIETa CTYACHT MPOIEMOHCTPUPOBAI O0IIIee
NOHMMaHKE MaTepuala, HO JOMYCTHII 3HAYUTEIbHbIC HETOYHOCTH, OTBETHII Ha BOIIPOCHI YaCTHYHO;

Om 0 6annos 0o 8 bannos. CTYACHT HENPABHIBLHO OTBETHJI HA BCE BOIPOCHI OWJIETa WIIM HE
OTBETWJI Ha HAX BOOOIIIE.

OrneHka 3a Kaxablid pyOeKHBIA KOHTPOJIb COCTaBIIAECT, MakcUMyM, 15 OannoB. Ecnu onenka 3a
pYOEXKHBIN KOHTPOIIb COCTaBUIIA MeHEe 9 0aioB, TO pyOeKHBIM KOHTPOJIb CYUTACTCS HECAAHHbBIM.

Kpurtepuu oneHnBanus 3alIMThI OIHOI J1aGopaTopHOii padoThI
OTBeTHI Ha BONIPOCHI OLIEHUBAIOTCS CICTYIOIIM 00pa3oM:
15/4 6annoB: mpaBUIIbHBIE COJEPIKATEIBHBIE OTBETHI,
12/4 GannoB: npaBUIbHBIC OTBETHI ¢ HE3HAYUTEILHBIMA HETOUHOCTSIMH,
9/4 GannoB: YaCTUYHO MPABHIBHBIC OTBETHI, TOMYIIECHBI CYIIECTBEHHBIE HETOYHOCTH;
0 GayuToB: HETPaBUIIbHBIE OTBETHI, OTCYTCTBHE OTBETOB.

OreHka 3amuThl BceX 4-X JIaDOpaTOpPHBIX padOT MOAYJS paBHA CyMME OIICHOK 3a KaXIYIO
paboTy W cocraBusieT, MakcuMmyM, 15 OamioB. Ecnu olneHka omHol labopaTopHOi paboThI
coctaBuia () 6aJIoB, TO CTYICHT JIOJDKEH 3allIUTHTH €€ BHOBD.

KpuTepml OICHUBAHHUA HA JK3aMCHE

om 25 00 30 6annog: cTyleHT INIyOOKO U MOJIHO BJIAJEET COAEpKAHUEM y4eOHOro MaTepualia u
NOHATUIHBIM anmnapaToM; YMEET CBSI3bIBaTh TEOPHUIO C MPAKTHUKON, HIUTIOCTPUPOBATh MIPUMEPAMH,
q)aKTaMI/I, JaHHBIMU  HAaYYHBIX HCCHGHOBaHHﬁ; OCYHICCTBIIACT MCKIPEIMCTHBIC CBiA3HU,
NPEJIOKEHUs], BBIBOJBI; JIOTHYHO, YETKO U SICHO M3JIaraeT OTBETHl Ha MOCTABJICHHBIE BOIPOCHI;
YMEET 000OCHOBBIBATL CBOU CYXKACHUA U HpO(l)eCCI/IOHaJ'II)HO-J'II/I‘IHOCTHyIO IIO3UIIUIO IIO
U3JaraeMoMy BOIIPOCY; OTBET HOCUT CaMOCTOSITEIbHBII XapakTep

om 21 0o 24 6annog: OTBET CTyIEHTAa COOTBETCTBYET YKAa3aHHBIM BBILIE KPUTEPHUSIM, HO B
COJIep’)KaHUU UMEIOT MECTO OTJIeIbHbIE HETOUHOCTH (HECYIIECTBEHHbIE OIIMOKH) MPHU U3JI0KEHUU
TEOPETUYECKOT0 U MPAKTUYECKOr0 MaTepHala; OTBET OTJIMYAETCS MEHBIIEeH 00CTOSTEIbHOCTHIO,
rIIyOMHOM, 0O0CHOBAaHHOCTBIO U MOJHOTON; OJIHAKO JOMYIICHHbIE OUIMOKH HUCIPABIISIIOTCS CaMUM
CTYJEHTOM IOCJIE IONIOJHUTENIBHBIX BOIIPOCOB dK3aMeHaTOpa

om 18 0o 20 6annos: cTyneHT OOHapyKHUBAaeT 3HAHHE W MOHUMAaHHWE OCHOBHBIX TOJOKEHUI
y4eOHOTO MaTepraia, HO M3JlaraeT ero HEeINOJHO, HEMOCIeI0BATeIbHO, TOIYCKAaeT HETOYHOCTH U
CYIIECTBEHHBbIE OMIMOKM B ONpEACNCHUU TOHIATHH, (DOPMYITHPOBKE TMONOKECHHH, TpU
apryMeHTallid OTBETa CTYJCHT HE ONMUPACTCS Ha OCHOBHBIC TIOJIOKEHHUS HCCIICIOBATEIbCKIX
JIOKYMEHTOB; HE MPUMEHSET TEOPETUUYECKUE 3HAHUS IS OOBSICHEHUS SMIUPUUYECKUX (PAKTOB U
SIBIICHUH, HE OOOCHOBBIBACT CBOM CYXKICHHS; MMEET MECTO HapyIICHWE JIOTUKH H3JI0KCHHS; B
[[EJIOM OTBET OTJIMYAeTCS HU3KHM YPOBHEM CaMOCTOSITEIHHOCTH, HE COJAEPKHUT COOCTBEHHOU
PO ECCHOHATBHO-TUYHOCTHOM TO3UIHH.

om 0 0o 17 6annog: CTyAeHT UMEET pa3pO3HEHHbIE, OeCCUCTEMHbIE 3HAHUS; HE YMEET BBIIEATh
[JIABHOE M BTOPOCTENIEHHOE, B OTBETE  JIOMYCKAIOTCS OMIMOKM B OMNpPENCICHUH IOHSITHH,
(bopMyITUPOBKE TEOPETUUECKUX TOJ0KEHUH, HCKAKAIOIUE UX CMBICIT; CTYJIEHT HE OPUEHTHPYETCS
B HOPMAaTHBHO-KOHILIENITYaJIbHBIX, MPOTPAMMHO-METOAMYECKUX, UCCIIEI0OBATEIbLCKIX MaTepHualiax,
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OecropsiIouHO0 W HEYBEPEHHO U3JlaraeT MaTepual; He YMEeT COCAUHSITh TeopeTHYecKue
MOJIOKEHUSI C TIENaroru4ecKod MPaKTUKON; HE yMeeT NPUMEHSATh 3HAHWS Il OOBSICHEHUS
SMIIUPHUUECKUX (PAKTOB, HE YCTAHABIUBACT MEKIIPEIMETHBIEC CBS3H.

Kpurtepuu oneHnBaHus noceleHust 3aHATHH (KaXI0T0 MOITYJIS):
5 6annoe: MOCEIEHUE BCEX 3aHATHIA;
4 6anna: nocemenue He MeHee 90 POLIEHTOB 3aHATHUH;
3 b6anna: nocemenue He MeHee 60 TIPOIIEHTOB 3aHATHH;
0 6anno8: CTyNEHT OTCYTCTBOBAI Ha BCEX 3aHATUSAX MOJIYJIS.

Kputepuu oneHuBaHus BbINOJIHEHHS KyPCOBOIO MPOEKTA

CrenieHb BBIITOJIHECHUSA KYpCOBOI'0 IIPOCKTa OLCHUBACTCA B IIPOLCHTAX COIJIACHO cnez[ylomeﬁ
IKaJc:

100 %: cTyaeHT TMOJHOCTBHIO BBINOJHWI 33JaHHE HA TIPOCKT, MNPEAOCTABUI PaACUYETHO-
MOSICHUTEIIFHYIO 3alUCKy, O(OPMIICHHYIO COTJIACHO NPEIbSBICHHBIM TPEOOBAHUSAM, a TaKXKe
COIPOBOIUTEIIbHBIN rpa@UUecKuii MaTepHUa, IOATOTOBUII MPE3CHTAITUIO

75 %: cTyOeHT BBINOJHHWIJ BCE pacueThl, HEOOXOAWMBIC IO 3aJaHHI0 Ha KYpCOBOH IPOEKT,
OPUCTYIIII K OPOPMIICHHUIO PaCUETHO-TIOSICHUTENBHOM 3aIIMCKU, COCTABWII IIJIaH MIPE3EHTAllMU

50 %: CTYACHT BBIIIOJIHWUJI OCHOBHBIC PACYCThI, HCO6XO,I[I/IMI>IG 110 3aJaHHUIO Ha KprOBOﬁ IIPOCKT

25 %: CTYINCHT O3HAKOMWICS C 3aJaHHMEM Ha KypCOBOH IPOEKT, MPOBEN MpPEIBAPUTEIILHBIC
pacyersl

Kputepun onieHuBaHus 3alIUTHI KYPCOBOT0 NMPOEKTAa

OueHuBaHuEe COOTBETCTBUS IIPOBEICHHBIX PACYETOB M IOJIYYECHHBIX PE3YJbTAaTOB 33JaHUIO, a
Takke O0(QOpPMIICHHE pPACUETHO-TIOSCHUTEIBHON 3alMCKH U CONPOBOAMUTENBHOIO TIpaduyecKoro
MaTepHaja CoriacHo MpelbsIBIIeMbIM TPEOOBAHUAM, IPOBOIUTCS CIETYIOIIUM 00pa3oM:

om 85 0o 100 6annog: cTpykTypa IpoeKTa JJIOTUYHAs U YeTKas, IPOBEIEHHbIE CTYACHTOM pacueThl
BBLINIOJIHEHBI B IIOJIHOM OOBEME B COOTBETCTBHH C 3alaHUEM, OCHOBAaHbl Ha MH3BECTHBIX
MOJIOKEHHUAX CYIIECTBYIOUIMX TEOpHUH, BBINOJIHEHBl KAaueCTBEHHO, PACUETHO-TOSICHUTENbHAS
3anucka 1 rpaduueckuil Marepuan opopMIIEHbI HaJIEXKAIIM 00pa3oM.

om 71 0o 84 6annos: CTpykTypa MpOEKTa JJOTUYHAS U Y€TKasi, HO €CThb HETOUHOCTH, TPOBEACHHBIC
CTYZCHTOM pacyueThl BBHIIIOJHEHBI B MOJHOM 00BbEME B COOTBETCTBUM C 33aJaHMEM, OCHOBaHbI Ha
U3BECTHBIX TMOJOXEHHUAX CYIIECTBYIONIMX TEOPWUH, BBIMOJIHEHBl Ka4eCTBEHHO, OJHAKO
oopMiIeHHE pacUueTHO-TIOSCHUTEIbHOM 3aluCKU M TpapUuecKkoro marepuaja He IOJIHOCTBIO
COOTBETCTBYET IPEIbSABISIEMbIM TPEOOBaHUAM (HO HE BIUSET Ha pe3ysbTaT padoThl)

om 60 0o 70 6annog. CTPyKTypa MpPOEKTa HapyIleHa, MPOBEACHHBIC pacueThl OCHOBAaHHI Ha
M3BECTHBIX MOJIOKEHUSAX CYIIECTBYIOIIUX TEOPU, HO COJIepKaT HETOYHOCTH WJIM BBITIOJIHEHBI HE B
IMOJIHOM COOTBETCTBUM C 3aJJaHUEM WJIW TPU3HAHBI HpHHHMaIOHIeﬁ IPOCKT KOMUCCUEN
HEJOCTAaTOYHBIMU B TIONTHOW Mepe JUIsl pelIeHUs MOCTABJICHHBIX 3aa4, 0QOpMIICHHE PAacUETHO-
MOSICHUTEIFHON 3aMMCKU U Tpaduyueckoro maTepuajia HE TOJHOCTBIO COOTBETCTBYET
PEIbSABISIEMBIM TPEOOBAHUSIM

om 0 0o 59 6annog: CTpyKTypa IpOEKTa OTCYTCTBYET, pacueTbl NPOBEAEHBl HEOPEKHO U C
OIIMOKaMHU WJIM SIBJSIOTCS HEJOCTATOYHBIMU, O(OPMIICHHE PAacUeTHO-TIOSICHUTEIbHONW 3aIUCKU U
rpau4ecKoro MaTepuaia Hey10BIETBOPUTEIBHO.

Hcnonb3oBaHue mokaszareneil U KpUTEPUEB OLICHWBAHUSA KOMIIETEHUUH Ha pa3iIMYHbIX
sTanax ux (OPMHPOBAHUS COBMECTHO CO IIKaJIOH OalIbHO-PEHTHHIOBOH CHUCTEMBI MO3BOJISIET
(bopMHUPOBATH PE3YyIHTATBI 00YUEHUS 110 MOTYIISIM.
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Ouenka pe3yJabTaTOB 00y4eHUA

bansbl
Heneasn Homep u HazBanue MoxyJist DopMbI KOHTPOJIA (Mun/
MAaKC)
1 cemecTp
PyGesxHbIi KOHTPOJIH 1 9/15
8 1. Teopus ontumuzanmu SQL- izglopfa 11abopaTopHEIX 9/15
3anpocoB B pensiunoHHbIX CYB]] Tocemenne sansmuii 3/5
NTOI'O 21/35
PyGexHbIil KOHTPOIIH 2 9/15
2. OpraHu3zanusi mapauieaIbHOro 3anuiTa 1aGopaTOPHBIX
17 BhInoJHEeHUs1 SQL-3anpocoB B pabor 9/15
pensiuronHbix CYB/I u cuctembl [ToCeIIeHIe 3aHATHit 3/5
NoSQL ITOTO 21/35
3. Dk3aMeH - 18/30
HUTOI'O 3a cemecTp 60/100
2 cemecTp
4. Kypcoast pabota - 0/0
HUTOI'O 3a cemecTp 60/100
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3. THIIOBBIE KOHTPOJIBHBIE 3AJIAHUA WJIM HHBIE MATEPHAJIBI,
HEOBXO/IUMBIE JIJIsSI OLIEHKA 3HAHWI, YMEHUI, HABBIKOB U (MJIN)
OIIBITA JAEATEJIBHOCTMU, XAPAKTEPU3YIOIIUE ITAIIbI
®OPMHUPOBAHMS KOMIIETEHIIMIA B TIIPOIIECCE OCBOEHMS
OBPA3OBATEJIbHOM ITPOT PAMMBI

@®OC 1o muCHMIUIMHE COAEPKUT CIICAYIOUINE OLIEHOYHBIE CPEJCTBA, MO3BOJISIOLINE
OLICHUTH 3HAHUS, YMEHUS M YPOBEHb NPUOOPETEHHBIX KOMIIETEHIMIA NPU TEKYIIEM KOHTPOJIE U
IPOMEXYTOYHOH aTTeCTalnu, pa3OUThIe IO MOAYJISM JUCIUTLTHHBL:

- KOMIUIEKTBI BOIIPOCOB Uil PYOESKHBIX KOHTPOJECH (IIPOBOAATCS B PEKUME TECTHPOBA-
HUSA);

- NepevYeHb BOMPOCOB K 9K3aMEHY U MaKeT SK3aMEHAIIMOHHOTO Oniera;

- NepevyeHpb J1abopaTOpHBIX paboT W MpPUMEPHI THUIMOBBIX BOIPOCOB JUIA 3aIIMTHI Jabopa-
TOPHBIX pPadoT;

- MaKeT THIIOBOTO 33/IaHHs Ha KYypCOBYIO PabOTy M IEpEedYeHb THITOBBIX BOIIPOCOB /IS €€
3aIIUTHI.

CpenctBa s OLEHKH PAa3MYHBIX YpOBHEW (OPMUPOBAHUS KOMIETEHIIMM IO
KaTeTOPUsIM «3HATh», «YMEThbY», «BJIAJIETh» 00CCIEUMBAIOT PEATU3AIMI0 OCHOBHBIX MPUHIIUIIOB
KOHTPOJII, TaKWX, KaK OOBEKTUBHOCTh W HE3aBHCHMOCTh, IPAKTUKO-OPUEHTHPOBAHHOCTD,
MEKIUCIIUTIIIMHAPHOCTb.

C yueToM 3TOro, KOHTPOJbHBIE BOMPOCH! (3amanus, 3agaun,) sxoxasmue B ®OC, mis
Pa3IMYHBIX KaTErOPHl U YPOBHEW OCBOEHUS KOMIIETCHIIMI UMEIOT CIEAYIOIINAN BUI;

Yposenb 3BHATH

JecKkpunropsl

IIpumep 3a1aHusI U3 OLEHOYHOTO CPEACTBA

METOABI CUCTEMHOTI'O 1
KPUTHYCCKOT'O aHAJIN3a

J71s1 BBIMIOJTHEHUS KyPCOBOM paOOThI MPOAHAIU3UPOBATH
MpeIMETHYI0 00J1acTh U pa3paboTaTh MaKeT aHATUTHUECKON
CHCTEMBI

METO/IbI BBISIBJICHUS U pEIICHUS
po0JIeMHOM cUTyaluu

J171st BEIIONTHEHUS! KYpCOBOM pabOThI BBISIBUTH 1I€ITb U 33724
AHATUTUYECKOW CUCTEMBI IS 3aJJaHHOM MPEIMETHOMN
obnactu, pa3paboTaTtk Mo/ 06a3bl JAHHBIX Ha OCHOBE
rpadoBOil MOJIETH

MpaBWiIa U 3aKOHOMEPHOCTHU
JIMYHOM U I€JIOBOM YCTHOM U
MACbMEHHOW KOMMYHHUKAIIMU

[TIponeMoHcTpUpyiTE U TOSICHUTE, KaKk Bbl peanuzoBanu
3anpoc B Spark

COBpPCMCHHBIC
KOMMYHUKATHBHBIC TCXHOJIOTHHU
Ha PyCCKOM W MHOCTPAHHOM
A3bIKaX

IIponeMoHCTpUpPYHTE U NOSICHUTE, KaKk Bbl peanu3oBanu
3ampoc B Spark

METOIUKH CAMOOIIEHKH,
CaMOKOHTPOJISI U CAMOPa3BUTHS,
B TOM YHCJIE C UCIIOJIb30BAaHUEM
MOIXO/I0B 37I0POBbECOEPEIKCHIS

IIponeMoHCTpUpPYHTE U NOSICHUTE, KaKk Bbl peanusoBanu
3anpoc B Spark. Ouenute 3 HekTHBHOCTh TOCTPOCHHUS U
peanu3anuu 3amnpoca. lIpennoxure gpyrue nyTu peanusanuu
3arpoca

dbyHIaMeHTalIbHBIE OCHOBBI
HWHXXCHCPHBIX JUCHUIIINH,
CBSI3aHHBIX C PEIICHUEM 3a7a4
npodecCHOHATbHON 00J1aCTH

IIpaBuna mocTpoeHust JOTMYECKOIO IJIaHA BBINIOJIHEHUS 3a-
npoca k 6asze gaHHbIX. CyTh Jornyeckor ontumuzanuu. [la-
TH TIOCTPOCHUS (PU3NYECKOTO TUIaHA BBITIONHEHUS 3ampoca K
0a3e JaHHBIX.

CIIOCOOBI PEIICHUA TUITIOBBIX
HWHKCHCPHBIX 3a/1a4 B

OrneHka ynciaa KOPTeXeH B MPOMEKYTOYHOU Tadmwmie (mo-
3arpoce) Mpu MOCTPOSHUH ONTHMAIBLHOTO (PU3MUECKOTro Iiia-
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npodeCCHOHAIBHON 00J1aCTH

Ha BBINOJIHEHHUS 3anpoca K 0asze gaHHbIX. [Ipumep.

IMPUHIMUIIBI TIOCTPOCHUS
AHAJIMTHYCCKHUX O630pOB

[Tpoananu3upyiite mpaBuiIa BEIOPaHHOW MPEAMETHON
obsacty, hopMaM3yHTe UX U OMHIINTE B KypCOBOM paboTe B
COOTBETCTBUH C TPEOOBAHUSAMH, IPEABIBIAEMBIMH K
AHAIUTUYECKUM 0030pam

HAaYYHBIC MIPUHIUIIBI U METO/AbI
YCCIIE/IOBaHHS OOBEKTOB
npodeccuoHaIBLHON 00J1acTh

Meroapl uWHAEKCAMM JaHHBIX, ucnoyibdyemble B CYB/]
(xem-unaekc, B+-nepeBbs).

MaTeéMaTHYCCKUC,
CCTCCTBCHHOHAYYHBIC U
TEXHUYCCKUEC MCTOAbI JJIs1
pemiCHusd OCHOBHBIX,
HECTAaHAAPTHEBIX 3aJa4 CO3aaHus
1 MIPUMCHCHUA UCKYCCTBECHHOI'O
HHTCIIICKTA

CUHXPOHHBIN KOHBEWEpP, HCMOJb3YEMbId NpPHU pean3alnuu
ONTHMAILHOTO (PH3UYECKOTrO TIJIaHA BBITIOJHEHHS 3ampoca K
0a3e JaHHBIX.

METO/BI peIICHUS
HECTaHIaPTHBIX
poeCCHOHANIBHBIX 3a]1a4, B
TOM YHCJIC B HOBOH HJIH
HE3HAKOMOM cpelie U B
MEXTUCIUTUTHHAPHOM
KOHTEKCTE, C IPUMEHEHUEM
MaTeMaTHYCCKUX,
€CTeCTBEHHOHAYYHBIX,
COLIMAJIbHO-3KOHOMHYECKUX,
OOLIEMH)KEHEPHBIX 3HAHUN U
3HaHWI B 00JACTH
KOTHUTHBHBIX HAyK

ANTOPUTM AMHAMHYECKOTO MPOTPaMMHUPOBAHUS MOUCKA (U-
3UYECKOT0 IIJIaHa C MUHUMAJIbHOM CTOMMOCTBIO VISl JIEBOCTO-
POHHETO JAepeBa coeAuHeHUM. 11osCHUTE alropuT™M Ha Ipu-
Mepe COeAMHEHUs TPEX TaOHULL.

0COOEHHOCTH NMPOBECHUS
TEOPETHYECKOTO U
OKCIIEPUMEHTATBHOTO
MCCJIeI0BaHMS OOBEKTOB
npodeccuoHanbHOM
JCSITeILHOCTH, B TOM YHCIIE B
HOBOH HMJI HE3HAKOMOU cpeJie U
B MCKIMCIUTUIMHAPHOM
KOHTEKCTE

BoccranoBnenue TaHHBIX B 6a3e JaHHBIX Tocie c0os (IoKar,
OTKaT).

CcI0Cco0bI 0000IIEHNS U OL[EHKH!
pEe3yNbTaTOB HAYYHBIX
HCCIEeN0BaHUuN

Co31aHHBIN MPOEKT aHATUTUYECKON CUCTEMBI ONTUCATH B
KypCOBOi1 paboTe B COOTBETCTBHE C TPEOOBaAHUSIMU,
MIPEABSIBISIEMBIM K O(OPMIICHUIO HAYIHO-TEXHUUYECKON
JIOKYMEHTAUN

METOIBI aHAJTH3a
npodhecCHoHaNBHOM
uH(popMaluuy,
CTPYKTYPHPOBAHHS,
odopmIiIeHHs U pa3pabOTKH
AHATUTUYECKUX 0030pOB

[Ipoananu3upyiite mpaBuiaa BEIOpaHHON TPEIMETHON
oOnacty, (hopManu3yiiTe X U OMUIINTE B KYpCOBOH paboTe B
COOTBETCTBUH C TPEOOBAHUSIMH, TIPEABSBISIEMBIMH K
aHAJTUTHYECKUM 0030pam

MCTObI MOATOTOBKU HAYYHBIX
JIOKJIaJI0B, MyOIUKAIUi 1
AHATUTUYECKUX 0030pPOB C
000CHOBAaHHBIMHU BBIBOJIAMHU H

Co31aHHBINA MPOEKT aHATUTHYECKON CUCTEMBbI OMTUCATh B
KYPCOBO# paboTe B COOTBETCTBHE C TPECOOBAHUSIMHU,
MPEIbSIBISIEMBIM K 0OPMIICHHIO HAYYHO-TEXHUYECKOM
JIOKYMEHTaluu
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PEKOMEH/TAIUSIMH aHAINA32a
npoecCHOoHATBLHOM
uHpopmanuu,
CTPYKTYpUPOBAHHSI,
odopmIIeHUS U pa3padOTKu
AHATUTUYCCKUX 0030pOB

dbyHIaMEHTAIbHBIC HAYYHbBIC
MPUHIUIIBI U METO/IBI
HUCCIEeN0BaHUN

Onumvre NpUHLIKI TPOEKTUPOBAHUS 0a3 JaHHBIX «CBEPXY-
BHU3»

OCOOEHHOCTH PELICHUS
npodeccroHaNbHBIC 33/1a41 HA
OCHOBC ITPUMCHCHU A HOBBIX
HAYYHBIX IPUHIIUIIOB U
METO]IOB UCCIIEJOBAHHS

[IpeumyiiecTBa 1 HEIOCTATKU PEISIIUOHHBIX 0a3 JAHHBIX U
cucteM NoSQL

HOBBIE HAY4YHbIE IPUHLIUIIBI U
METO/Ibl PEMHKUHUPHHTA,
MIPOCKTUPOBAHUS U ayIUTa
MH(OPMALIMOHHBIX CUCTEM IS
penieHus npodeccuoHaIbHbIX
3a/1a4

Cxema BezleHUs TPaH3AKIUI [IPU BBIIOJHEHUM TPUIIOKEHUH.
Bepcun 3anuceil.

0COOEHHOCTH MOJIEPHU3ALIUU
IPOTPAMMHOTO U alIapaTHOTO
o0ecrieueHus
MH(OPMALIMOHHBIX U
aBTOMAaTH3UPOBAHHBIX CHCTEM
JUTSL PELICHUS
npodecCHOHATBHBIX 3aa4

AJNropuT™M AMHAMHYECKOrO0 MPOrpaMMUpPOBAaHUS MOUCKA (U-
3MYECKOr0 IUIaHA ¢ MUHMMAJIbHON CTOMMOCTBIO JJISl JIEBOCTO-
pOHHeEro nepeBa coequHeHUU. [IOSICHUTH aaropuT™M Ha IMpH-
Mepe COeIMHEHNUs TPEX TaOIHII.

METOOJIOTHIO U TEXHOJIOTHIO
IIPOECKTUPOBAHUSA
MH(OPMALIMOHHBIX CUCTEM

HpaBI/ma HOCTpOGHI/Iﬂ JIOTUYCCKOTO IINTaHA BBIIIOJIHCHUA 3a-
npoca k 0a3ze nanHbIX. CyTh Joruueckoi ontumusanuu. 1la-
' HOCTpOGHI/Iﬂ (1)I/I3I/I'-ICCKOFO IIJIaHA BBIITOJIHCHUA 3anp0ca K
0a3e JaHHBIX.

MHHOBAIIMOHHEIC OIXO0bI K
MIPOEKTUPOBAHUIO
WH(OPMAIMOHHBIX CUCTEM U
CHCTEM UCKYCCTBEHHOI'O
HHTEIUICKTa

HpCI/IMyHIGCTBa 1 HCAOCTATKU PEIIIIUOHHBIX 0a3 JaHHBIX U
cucteM NoSQL.

IIPUHLIMIIB U METO/IbI
MOCTPOEHHUS 0OIIEAOCTYIMHBIX
1aThopM JUTs XpaHEHUS
HaOOPOB JJaHHBIX,
COOTBETCTBYIOILIUX
METOJIOJIOTUSAM ONHCAHUS,
cbopa 1 pa3MEeTKH JaHHbIX

Meroabpl WHAEKCAMM JaHHBIX, ucnoib3dyemble B CYB/]
(xem-uHAEKC, B+-nepeBbs).

MIPUHIIUITE K METO/IBI XPaHESHUS
HAaOOPOB JaHHBIX (B TOM YHUCIIE
3ByKOBBIX, pequHx,
MEIUINHCKHUX,
METEOPOJOTHICCKHX,
MIPOMBINIICHHBIX JTAHHBIX
JAHHBIX CUCTEM
BHJICOHAOJTIOZICHUS ) Ha

1. JloCTymHOCTH M COTJIACOBAHHOCTH JIaHHBIX, Ci1adast u
cTporas corjiacoBaHHOCTb periuk B NoSQL. [Tapa-
metpsl N, W, R. Ilpumeps! ciaboii u ctporoii coria-
COBAaHHOCTH PEIUTHK.

2. O6mme npuHuns! Texnonorun MapReduce. [porecc
00paboTtku 3amuceit <K,V> 1o TexHoaoruu
MapReduce.
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001Ie10CTYITHBIX M1aT(opmax
ISl o0ecrieueHust moTpeOHOCTEH
OpraHu3aIuii-pa3paboTINKOB B
00J1aCTH UCKYCCTBEHHOTO
HMHTEJIEKTa

YpoBenb YMETDH

Jeckpunropsl

Ilpumep 3a1aHNsi U3 OLIEHOYHOIO CPEICTBA

IIPUMEHATH METOJBI CHCTEMHOTO
Y KPUTHUYECKOIO aHaIu3a Ui
peLeHust poOIeMHBIX
cUTyalun

J171s1 BBIIOJTHEHUS! KypCOBOM paboThl IPOAHAIU3UPOBATh
npeaMeTHYI0 001acTh U pa3paboTaTh MaKeT aHATUTHYECKON
CUCTEMBbI

pa3zpabaThIBaTh CTPATETHIO
JIEUCTBUIA, IPUHUMATh
KOHKPETHBIE PEIICHUS JIJIs €€
peanu3auuu

J1st BBIIOSTHEHUS! KypCOBOI pabOThI BBISIBUTH 1I€JIb U 334
AHAIUTUYECKOW CUCTEMBI I 3aJJaHHOM MPEIMETHOMN
obnactu, pa3paboTath Mojieh 0a3bl JAHHBIX HA OCHOBE
rpadoBOI MOJCIH U TIOCTPOUTH JIOTUYECKUE TUIAHBI
BBINIOJTHEHHS] HEOOXO/IMMBIX 3alPOCOB K 0a3e JaHHBIX

MPUMCHSITH Ha TIPAKTHKE
KOMMYHHUKATHBHbBIE
TEXHOJIOTHH, METONBI U
CIOCOOBI JIEJI0BOr0 OOLIEHUS
JUISL aKaJeMUYECKOTo U
po¢eCCHOHAIBHOTO
B3aNMOICHCTBHSA

[IponeMoHcTpUpYTE U TOSICHUTE, KaK Bbl peanuzoBanu
3ampoc B Spark

pemarh 3aa4u COOCTBEHHOTO
JINMYHOCTHOTO U
npoeCCUOHATLHOTO Pa3BUTHS,
OTIPENIEIIATh U PEaIn30BbIBATH
IPUOPUTETHI
COBepIHeHCTBOBaHI/Iﬂ
COOCTBEHHOM AeATENLHOCTH

CocraBbTe KaleHJapHbIi rpaduK BHIMOIHEHUS KYPCOBOM
paboThI

MPUMCHATH METOANKU
CAMOOILICHKU U CAMOKOHTPOJIA

3anoJIHUTE ATaIbl BRIMOJHEHUS KaJICHIapHBINA rpaduka,
MIPOAHATU3UPYITE TPOOIEMBI, BOSHHUKIIIHE MIPH BBHITOIHEHUU
ATanoB padOT, KOTOPbIE ObUIH BBHITIOJIHEHBI C OMO3aHUEM

npuoOpeTaTh, pa3BUBATh U
MIPUMEHSATh MaTEMAaTHYECKHUE,
€CTECTBEHHOHAYYHBIE,
COITHMAJIbHO-DPKOHOMHYECKHE 1
npodecCuOHANBbHBIC 3HAHUS JUIS
pEeUIEeHUs TUTTOBBIX U
HECTAHJAPTHBIX 3a7a4, B TOM
quclie B HOBOM MJIN HE3HAKOMOM
Cpele U B MEXKIUCUUILIMHAPHOM
KOHTEKCTE

Peanuzanus SQL-3anpocoB: BbIBOA ONTUMAJIBHBIX IUIAHOB
BbINoaHEeHUs 3anpocos (komanga EXPLAIN) u ux ananus,
BBITIOJTHEHHE 3alIPOCOB U aHAJIU3 PE3YJILTATOB.

1. Ilosicuute pe3ynbTarsl ontuMuzannn SQL-3anmpocos.

2. lns wero CYB /I BBITIOHSET ONTHMHU3AIINIO 3aPOCOB?

aHaJTM3UPOBATh
npodeccuoHaIbHYIO
UH(OpMaIIKIO, BBIICIATH B HE
TJIaBHOE, CTPYKTYPUPOBATh,
0(OPMIISITh U TIPEJICTABIISITH B
BU/IC AaHAINTHYECKUX 0030pOB 1
MCTOANYCCKUX MATCPUAJIOB C
00OCHOBAaHHBIMHU BBIBOJIAMH H

[Tpoananu3upyiite mpaBuiIa BEIOpaHHON MPEAMETHON
obnactu, opMaIu3yiTe UX U OMUILUTE B KypcOBOW paboTe B
COOTBETCTBUH C TPEOOBAHUAMH, IPEABIBIAEMBIMH K
aHAJTMTHIECKUM 0030pamM
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PEKOMEHTAlUSIMHU

CaMOCTOSITEJIbHO U3y4aTh U
MIPUMEHSATH Ha MTPAKTUKE HOBBIC
HAy4YHbIC TPUHIUIIBI U METO/IbI
HUCCIEeN0BaHUN

[Tpoananu3upyiite mpaBuiIa BEIOPaHHOW MPEAMETHON
obnacty, hopMaM3yUTe UX U ONMHMIINUTE B KypCOBOM paboTe B
COOTBETCTBUH C TPEOOBAHUSAMH, IPEABIBIAEMBIMH K
AHAIUTUYECKUM 0030pam

aJaNTHPOBATh CYILECTBYIOLINE
MaTeMaTH4ecKue, eCTECTBEHHO-
HAy4YHbIE ¥ COLIMAIILHO
SKOHOMMYECKHUE METOJIBI JUIS
pEIICHUS] OCHOBHBIX,
HECTaH/IapPTHBIX 33/1a4 CO3/IaHus
Y IPUMEHEHUSI UCKYCCTBEHHOTO
MHTEJIJICKTa

Pemenue 3a1aun TMarHoCTUKU OOJIE3HEHN 110 CUMIITOMAaM U
npoduisiM 00JIe3HeH

1. Kak unnekcupyoTcs 60J1€3HH B OJTYYEHHOM JaTaceT?

2. Kax BBINOJIHANACH AUArHOCTHUKA OOJIE3HU IO CUMIITOMAM?
3. Kax Bemmosnusiiocs npopuinrpoBanue 00ae3Hu?

peuiaTb OCHOBHBIE,
HECTaHJIapTHbIC 3a7a4n
CO3JIaHUS U IPUMEHEHUS
HCKYCCTBEHHOT'O MHTEJIJICKTa

[Tpumep uccreoBaHus CBSI3aHHBIX IAHHBIX B Tpad)oBOid Oa3bl
nmanabix NOSQL Neodj
[TosicuuTe 3ampocs! k 6a3e qaHHbBIX Ha s3bike Cypher.

MIPOBOJUTH TEOPETUUECKOE U
SKCIIEPUMEHTAIbHOE
HCCIIeIOBaHIE OOBEKTOB
npodeCcCHOHAIbHON
JeITEeILHOCTH, B TOM YHCIIC B
HOBOM WJIM HE3HAKOMOM CpeJie U
B MEKIUCIUTLTMHAPHOM
KOHTEKCTE

[Tpoananusupyiite npaBuia BHIOPaHHON MTPEAMETHOM
oOnacty, hopManu3yiiTe uX U OMUIINTE B KYpcOBO paboTe B
COOTBETCTBUU C TPEOOBAHUSAMU, NPEABSBIIEMbIMHU K
aHAJTUTHYECKUM 0030pam

000011aTh U KPUTUYECKU
OLICHUBATh PE3YJIbTATHI
WCCJIEI0BAHMM, ITOJTy4YEHHBIE
OTEUYECTBEHHBIMU U

J1J1s1 BBITTOJTHEHMSI KYPCOBOW paOOTHI BBISIBUTH IIEITh M 3a/1a41
AHAJTUTUYECKON CUCTEMBI 1151 33JaHHOM MTpeIMETHOM
obnactu, pazpaboTaTh MOAEIb 0a3bl JaHHBIX HA OCHOBE
rpa¢oBoii MoseH

3apyOe)KHBIMU

HCCIIeIOBATEISIMU

AHATM3UPOBATH J1J1st BEITIOJTHEHUST KypCOBOM pabOTHI BBISIBUTH 1I€JTh U 337291
npodeccuoHaNbHYIO AHATUTUYECKOW CUCTEMBI I 3a/IaHHOM MPEeIMETHOM

MH(}OpPMaLIUIO, BBIIEIATh B HEH
IJIaBHOE, CTPYKTYPHPOBATh,
0(QOpMIISITh U IPEJICTABIISTh B
BUJIC AHATUTHYECKUX 0030pOB

obnactu, pazpaboTaTh MOAEIb 0a3bl JaHHBIX HA OCHOBE
rpa¢oBoii MoseH

COCTABJISATh HAYYHBIC JOKJIAJIBI,
nyOJIMKaluU U aHAJIUTHYECKHUE
0030pbI C 000CHOBaHHBIMHU
BBIBOJIAMHU M PEKOMEHIAIUAMH,
BBICTYIIaTh Ha HAYYHBIX
KOH(epeHIHIX

Co31aHHBIN MPOEKT aHATUTUYECKON CUCTEMBI ONTUCATH B
KypCOBOi1 paboTe B COOTBETCTBHE C TPEOOBAHUSIMU,
MIPEABSIBISIEMBIM K O(OPMIICHUIO HAYIHO-TEXHUUYECKON
JIOKYMEHTAlUH

aJarTUPOBATh C LUEIIBIO
npaKTqucxoro HpI/IMeHeHI/Iﬂ
dbyHIaMeHTalbHbIE U HOBBIC
Hay‘-IHI)Ie HpI/IHIII/IHI)I U METOIbI
HCCIICIOBaHUMN

PazpaOoraiiTe 11 BEIOpaHHON peAMETHONW 001aCTH MPOEKT
AHATUTUYECKOM CHCTEMBI, IOCTPOCHHBI HA OCHOBE
BBIOpaHHOW MoieTH 0a3bl TaHHBIX

pa3zpabaThIBaTh,
KOHTPOJIMPOBATh, OICHUBATL U
WCCIICIOBAaTh KOMIIOHEHTHI

PazpabotaiiTe s BEIOpaHHOM MPEMETHOM 007IaCTH MPOEKT
AHAJIUTUYECKOM CUCTEMBI, IOCTPOCHHBI HA OCHOBE
BBIOpPAHHOW MOJIENIM 0a3bl JAaHHBIX
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npodeCcCHOHAIbHON
ACATCIIbHOCTH, IIJIAaHUPOBATH
CaMOCTOSITEIILHYIO
ACATCIIBHOCTD B PCIICHUU
poeCCHOHATBHBIX 3324

pa3palaTeIBaTh IPOrPaAMMHOE U
annapaTHoe odecrieueHue
MH(POPMALIMOHHBIX
aBTOMAaTH3UPOBAHHBIX CHCTEM
JUISL peLIeHUs
npodecCHOHATBHBIX 33a4

Pa3paboTath  MaKeT  aQHAJIMTHYECKOH  CHCTEMBI IS
YKa3aHHOI'O BapUaHTa [PEAMETHOM obnactu c
ucnonb3oBanueM 6a3 manHbix NOSQL Elasticsearch, Neo4j,
Hadoop+Spark.

MOJICpHU3UPOBATh
IPOTrPaMMHOE U alapaTHoe
o0ecrnieueHue
UH()OPMAIIMOHHBIX U
ABTOMATHU3UPOBAHHBIX CUCTEM
JUISL peILICHUS
npoecCHOHATIBHBIX 3aa4

Y CcoBEPILIEHCTBOBATh MOJENb AHAJIUTUYECKON CUCTEMBI HA
OCHOBE CJICJIaHHBIX B XOJI€ TPEABAPUTEIBHOTO PACCMOTPEHUS
3aMeYaHuu

000CHOBBIBAaTh APXUTEKTYPY
MH(OPMALIMOHHBIX CUCTEM U
CUCTEM UCKYCCTBEHHOIO
WHTEJUIEKTa

Co31aHHBIN TPOEKT aHAIUTUYECKON CHCTEMBI OIMCATh B
KypcoBOil paboTe B COOTBETCTBHE C TpeOOBaHUSIMU,
HPebBIAEMBIM K 0()OPMIIEHUIO HAYYHO-TEXHUYECKON
JIOKYMEHTalluu

IIPUHUMATD PEILICHUS 110
uH(pOpMaTU3aALNUN TPEITPUITHHA
B YCJIOBUSIX HEOIIPEACICHHOCTU

MNPUMCHATH IPUHIHUIILI 1
METO/bI TOCTPOEHUS
00LIeTOCTYIHBIX TUIaT(HOpM ISt
XpaHeHHs HaOOpOB JIaHHBIX,
COOTBETCTBYIOLIUX
METOAOJIOTUSAM OIUCAHMS,
cOopa U pa3MEeTKH TaHHBIX

HNPUMEHSTh IPUHIIMIIBI 1
METO/Ibl XpaHEHUs1 HabOPOB
JaHHBIX (B TOM YHCIIe
3BYKOBBIX, PEUECBBIX,
MEIUIUHCKHX,
METEOPOJIOTUICCKHUX,
NPOMBIIUICHHBIX TAaHHBIX U
JTAHHBIX CHCTEM
BUJICOHAOIOICHNS ) HA
001IeTOCTYIHBIX TIaThopMax
Ui o0ecrieyeHus noTpeOHoCTe
opraHu3aIuii- pa3paboTINKOB B
00J1aCTH UCKYCCTBEHHOT'O
WHTEJUICKT

Pa3zpaboTarh  MakKeT  aQHAJIMTHYECKONM  CHUCTEMBI IS
yKa3aHHOT'O BapHaHTa PEAMETHOM obnactu c
ucnone3oBanneM 6a3 manaeix NOSQL Elasticsearch, Neo4j,
Hadoop+Spark. TlocTaButh 1iefb W 3a7a4ll aHATATHUECKON
CUCTEMBI
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Yposens BJIAJIETh

Jeckpunropsl

Ilpumep 3a1aHNsi U3 OLIEHOYHOIO CPEICTBA

METOJIOJIOTUEN CUCTEMHOTO U
KPUTHYECKOTO aHATU3a
pOOJIEMHBIX CUTYallui

J171s1 BBIIOJTHEHUS! KypCOBOM paboThl IPOAHAIU3UPOBATh
npeaMeTHYI0 001acTh U pa3padoTaTh MaKeT aHATUTUYECKON
CUCTEMBbI

METOIUKAMH IIOCTAHOBKH IIEJIH,
ompeeseHus Croco0oB ee
JOCTIIKEHUS, pa3paboTKu
CTpaTerui JelcTBUM

J1yist BEITIOJTHEHUST KYpCOBOM pabOThI BEISIBUTH 1IEITb U 337291
AHAJIUTUYECKOM CUCTEMBI JIJIs 3aJJaHHOM MPEeIMETHOM
obnactu, pa3paboTark Mo/IeTh 06a3bl JAHHBIX HA OCHOBE
rpadoBoif MOJEITH U IOCTPOUTD JIOTUUECKHE TJIAHBI
BBITIOJTHEHMSI HEOOXOIMMBIX 3aIPOCOB K 0a3e JaHHBIX

METOAMKON MEKITMIYHOCTHOTO
JIIOBOTO OOILIEHHSI HAa PyCCKOM
Y HHOCTPAHHOM SI3BIKaX, C
IMPUMCHCHUCM

PO ECCUOHATIBHBIX S3BIKOBBIX
¢dbopMm, CpeACTB U COBPEMEHHBIX
KOMMYHHKATHBHBIX TEXHOJIOTHI

[IponeMoHcTpUpyiiTE U TOSICHUTE, KaKk Bbl peanuzoBanu
3ampoc B Spark

TEXHOJIOTUSIMU U HABBIKAMU
yIIpaBJICHUS CBOCH
MM03HABATEJILHOMN
NEeSITETILHOCTBIO U €€
COBEPILICHCTBOBAHUS Ha OCHOBE
CaMOOILIEHKH, CAMOKOHTPOJISL U
NPUHIUIIOB CAMOOOPA30BaHHMsI B
TEYEHUE BCEH JKU3HHU, B TOM
YKCJIC C UCTIOIb30BaHUEM
3/10pOBbecOeperaromnx
IIoaAX0J0B U METOAUK

CocraBbTe KaJleHAapHbIH rpaduK BBIIOJIHEHHUS KYPCOBOU
padoTHI.

3aroTHUTE ATAIbl BRIIOJIHEHUS KaJICHAApHBIN rpaduka,
poaHaAIU3UPyHTEe MPOOIEMbl, BO3HUKIINE IPU BHIIIOJHEHUN
ATaroB paboT, KOTOPHIE OBLIH BBITIOIHEHBI C OMO3/IaHUEM.
[Tpenyioxkute MyTH penieHus npodiem

HaBbIKAMH aHaTN3a
npodeCcCHOHAILHON
uH(pOpMaInK, BBIJIEICHUS B HEll
TJIABHOTO, CTPYKTYPUPOBAHUS,
o(OopMIICHUS U TIPECTABICHUS
B BHJIC aHAJTUTUYECKUX 0030pOB
U METOJMYECKUX MaTepUANIOB C
000CHOBaHHBIMU BbIBOIAaMU U
pPEKOMEHaIUsIMU

Co3z1aHHBIN TPOEKT aHAIUTUYECKON CHCTEMBI OIMCATH B
KypcoBOil paboTe B COOTBETCTBHE C TPeOOBaHUSIMU,
HPEIbIBISEMBIM K 0()OPMIIEHUIO HAYYHO-TEXHUYECKOH
JIOKYMEHTaluu
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4., METOAUYECKHE MATEPHAJIBI,

KOMIETEHLIUI

4.1.

IIpumepsl

METOAUYIECCKHUX

mMaTrepuajioB,

] _OHNPEJAEJIAIOINHUE  ITPOUHEAYPBI
OIEHUBAHUA 3HAHHMHU, YMEHHU, HABBIKOB MU (MJIH) OIIbBITA
JAEATEJIBHOCTH, XAPAKTEPU3YIOIIUX DJTAIIbBI $®OPMHUPOBAHUA

onpeacasarommx

OLlCHMBAHWS 3HAHUI, YMEHU i, HABBIKOB M (WJIH) ONBITA 1eSATEJIbHOCTH

HaumeHoBaHue Kparkas xapakrepucTuka IIpencraBieHne OLEHOYHOTO
OIIEHOYHOT O OIIEHOYHOT0 CPe/ICTBA cpeacTsa B ponme
cpeacTBa

Py0OexHbIl KOHTPOJIb

CpencTBo IpOBEPKH OCBOCHUS
YPOBHEM «BHATHY», KYMETh)
komnerennuit ®I'OC 3++

KoMmruiek Tl BOpocoB K
PYOSKHBIM KOHTPOJISIM

3anura
1a00paTOPHBIX padOT

CpencTBo IpOBEPKH OCBOCHUS
YPOBHEH «3HATBY, «YMETb)»
komnereHiuit ®I'OC 3++

[Tepeuens 1abopatopHbIX paboT
[Tpumepbl BOIPOCOB J1Ist
3alMTHl 1a00PATOPHBIX padoT.

DK3aMeH

CpencTBo IpOBEPKH OCBOEHUS
YPOBHSI «3HaTh)» KOMIETCHIIUH
OI'OC 3++

[TepeveHb BOMPOCOB K IK3aMEHY
A MakKeT 3K3aMEHaIMOHHOTO
owunera

Kypcosas pabora

CpencTBo IpOBEPKH OCBOCHUS
YPOBHSI «BJIAJZICTh)» KOMIIETCHITUI
OIrocC 3++

MaxkeT THIIOBOTIO 3aJIaHus Ha
KYPCOBYIO pa0boTy U MepeueHb
TUIOBBIX BOIIPOCOB JIJIA €€
3aIUTHI

KomnuiekT BonpocoB k pydesxxHoMy KOHTPOIIO Ne 1
(MpoOBOAMTCH B PeKUME TECTUPOBAHUSA Ha caliTe Kadeapbl)

IIpumepsl.

VYkaxxute npaBWIbHBIN OTBET(bI):

1. Iycrs r1={(5,8); (9,3)} u r2={(9,5); (5,8)} - nBa oTHOmICHHs (B CKOOKaxX yKa3aHbI

cTpokH) co cxemoit R=(A1,A2). VkaxuTe 00beMHEHHE OTHOIIEHHA: 3=l U r2.
a) r3={(5,8); (9,3); (9,5)},
6) r3={(9,3); (9.5)},
8) 13={(5,8); (9,3); (9,5); (5.8)}-

2. OntuMu3zanus 3amnpoca K 0aze JaHHBIX BBITOIHSAETCS C LETbI0
a) YMEHbIIIEHUS BPEMEHH BBITIOJIHEHUS 3aIlpoca,
0) obecrieueHUs MPaBUIIBHOCTH BBIMTOJIHEHUS 3aI1poca,

B) YMEHBIIICHUS YHCJIA 3aITUCEN B PE3YJIbTUPYIONIEH TaOJInIIe.

3. OcHoBHble mraru ontumusanuu SQL-3anpoca

a) MMOCTPOCHUC JIOTUYCCKOTO IlJIaH4, IMOCTPOCHUC (I)I/I3I/I‘-ICCKOI‘O IJIaHa, pcaiu3anusa

(bu3nyecKoro mniaHa,

6) MOCTPOCHUC JIOTUYCCKOI'O IIaHa, MOCTPOCHUC (I)I/I3I/I‘-IGCKOFO IJIaHa, peain3alusa ABYX

IIJIAaHOB: JIOTHYECKOI'O U (bHBI/IquKOFO,

B) MMOCTPOCHUC (I)I/I3I/I‘-ICCI(OFO IJlaHa, MOCTPOCHUC JIOTHUYCCKOI'O IUIaHa, pealru3anusd

JJOTHYECKOTO I1JIaHa.

4. Tlycte R1=(A,B), R2=(C,D). IIpeobpa3oBarh ciaeayouyo (GopMyily peasiHOHHON

anreopsl B oneparop SELECT: mg p(ca-c(R1xR2)).
a) Select R1,B From R2,D Where A=C,
0) Select R1,R2 From B,D Where A=C,
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B) Select B,D From R1,R2 Where A=C.

5. [TocTpoeHue TOrHUeCcKOro TIaHa BKIOYAeT

a) mpeoOpazoBaHKe 3ampoca B (GopMyy pesIIMOHHON anreOpbl U ONTHMH3AIMIO0 3TOH
dopmybl,

0) ompenesieHue TOro, Kak OyAyT pean30BaHbl ONEPAIH PEIISIIUMOHHON anreOpshl,

B) OIpe/IeTICHNE METO/1a BEIOOPA 3aMKCell U3 UCXOTHBIX TaOHII.

6. Iycrp 3amanbl otHomenuss R1=(A,C), R2=(B,D). IIpeoOpa3syiite B dopmyry
pensuoHHON anre6psl ciaenyromuii 3anpoc SELECT: Select A, B From R1, R2 Where A=B.

a) oa=s(na(R1)xns(R2)),

6) TCA‘B(GA:B(R].XRZ)),

B) TCA‘B(GA(R].)XGB(RZ)).

7. MOryT 71 10/13aMPOCHI BHIMOJIHATHCS MapajuIeIbHO?

a) na,

0) HeT,

B) J1a, TOJBKO €CIIM UCXOIHBIC TAOIHIIBI XPAHSITCS HAa Pa3HBIX CEpBEpax.

8. [lycTh mocie onTUMU3AIUH TMOJTydeHa cleayromas GopMylia pelSiuOHHONW anreOpsh:
7aD(oB=c(maB(0a=5(R1))x7c p(0c=3(R2)))). B cooTBeTcTBHM C He#l 3ampoc BBIMOJHSIETCS B
CJICAYIONICH TIOCIIeIOBATEIIBHOCTH.

a) cHavana ucxonuele Tabmumel R1 m R2 coemmmstorcs ¢ ycmoBuem B=C, 3arem
BBITIOJTHSIETCS cenekius ¢ yciaoBueM "A=5 and C=3", nasiee BBIMOIHACTCSA MPOCKIUS TAOIUIIBI
coenuHeHus Ha atpuOyTsl A, D,

0) cHauanma BeITOJHsIOTCS moa3anpockl Q1=ma p(ca=5(R1)) u Q=mcp(oc=3(R2)), 3aTem
MOJTy4aeMbIe TaOIHIIBI COSTUHSIOTCS ¢ yciaoBueM B=C, manee BBIOTHSACTCS MPOSKIIHS TAOTHIIBI
coenuHeHUs Ha aTpuOyThl A, D,

B) CHaJaja ucxojHbie Tabmuiel R1 u R2 coemunsitores ¢ ycnosuem "A=5 and C=3 and
B=C, nanee BbIoONHSETCA MPOSKIIHSI TAOIUIIBI COETUHEHUs Ha aTpuOyThl A, D.

9. Kakue neiicTBUS BBIMONHSIOTCS ONTUMHU3aTOPOM TIPU TMOCTPOSHUH (HU3HUECKOTO
rana’?

a) ompeJensieTcs METO/ BhIOOpa 3amuceil U3 MCXOAHBIX TAOIHIl U MOPSIOK COCTUHEHUS
Ta0JIHI] TO[3aMPOCOB,

0) BBINMOJIHSAETCS NpeoOpazoBaHHe 3ampoca B (OpMyy peNsUOHHONW anreOpbl U eé
ONITHMHM3AIIHS,

B) OIpEAETSETCS METO COSAMHEHUS TaOIHII.

10. ITycts 3anano ycnosue noucka F=f; AND f;, pi - BeposTHOCTB, UTO 3amuch TaOIHIIbI
ynosieTBopsier moayciaosuto T (i=1,2). BepostHOCTs P, YTO 3amuch TAOJIHUIBI YIOBICTBOPSIET
ycnosuio F, paBHa

a) P =Py + P2 — PPz,

6) p=1- pap2,

B) P = P1p2 .

11. ITycts Tabnuma R BxarouaeT arpubyTsI (@, b, €), momaraem, 4to a, b, C — HaTypabHbIE
yucia (1,2,3 u T.1.). Uucino koprexei T(R) = 1000. Momuoctu arpubyros: I(R,a) = 5, I(R,b) =
10, I(R,c) = 2. Ilyctb 3amano ycinoBue BeiOOpa 3amucei Tadbmuipl R: F=(a<3 AND b >4) ORc
= 2. OueHure cpeiHee YUCIIO 3aucel, YIOBIETBOPAIONINX yCiIoBHIO F.

a) 260,
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0) 620,

B) 450.

12. B 1eBOCTOPOHHEM JIepeBE COSAMHEHUI

a) JIEBBII apTyMEHT - 3TO BCET/Ia MCXOAHAS Ta0IIHnIIa,

0) TaOJIUIBI MOTYT COSMHSTHCS B IIPOU3BOJILHOM MOPSIJIKE,

B) TIPaBBIi apI'yMEHT - 9TO BCET/Ia UCXOJHAs Ta0uIIa.

13. I1pu MeToie COPTUPOBKH-CIAUSIHUS

a) KaXK1as 3alKch TEPBOM TAOJIMIIBI CPABHUBACTCS C KaXKJIOM 3aIMChIO BTOPOU TaOJIHIIBL;
YCIIOBUE CPABHEHUS MOKET OBITh TIPOU3BOJIHHBIM,

0) coenuHsieMble TAOJMIBI COPTHPYIOTCS IO aTPHOYTY COCAMHECHHS, OPTraHHU3yeTCs
BJIO’KEHHBIN IMKJI, TJI€ BBIMOIHICTCS CPAaBHCHUE 3HAUYCHUU aTpHOYTOB COCAMHCHWS; yYCIOBHEM
COCIMHEHUSI MOXKET OBITh PABEHCTBO aTPUOYTOB COCTUHCHHUS,

B) 3alUCH COCIUHSEMBIX TaOJMI[ XCIIUPYIOTCS, BBIMOIHICTCS COCAMHCHUE 3amucen
COOTBETCTBYIOIIMX pa3feiioB; 3TOT METOJ| UCIOJIb3YeTCsl MPU YCIOBUU PABEHCTBA aTprOyTOB
COCUHEHMUSI.

KommuiekT BOonpocoB K py0e:kHOMY KOHTPO.TI0 Ne 2
(mpoBoaMTCS B pe:KUMe TeCTUPOBaHMsI Ha caiiTe kadeapbl)

IIpumepsl.

VYkakuTe npaBuiIbHbIA OTBET(bI):

1. Ilpn ucnonbp30BaHUM XeII-MHJIEKCA B i-i paszen MHAeKca A00aBIseTcs 3HaYeHue 'a’
KIIr0Ya ¥ ykasatens 'P' Ha 3anuch B Tabnuie b/, ecnu 3HaveHue xeu-Gynkipn h paBHo

a) h(a)=i,

0) h(P)=i,

B) h(i)=a.

2. Ilyctp ‘@’ — 3Ha4yeHue Kiroua, P — ykasarens Ha 3amuch B Tabiuue B/I, 1 — HOoMep
pa3nena B xem-uHjaekce. Ilpu uyTeHMM 3amMcH C TOMOIIBIO XEII-WHAEKCA BBIMOJHSIIOTCS
CIEAYyIOIIME TEUCTBUA:

a) ompezenseTca HoMep paszena i=h(a), B 1-oM pasjerne MHJEKca BBIOJHAETCS MOUCK
3anucH (a, P), mo ykazarento P yutaercs 3anuce u3 b/,

0) onpenensiercs Homep pasnena i=h(P), B i-om paszaene mHAEKCa BBIMOIHIETCS MMOUCK
3anucH (a, P), mo ykazarento P yntaercs 3anuce u3 b/,

B) ompenensiercst 3HayeHue kiova a=h(i), B i-oMm pasjene UHIEKCa BBIMOIHACTCS MOUCK
3anucu (a, P), mo ykaszarento P unraercs 3anuce u3 bJI.

3. Ecnu mpu BKITIOYEHWH HOBOM 3amucH B B+-MHIEKC TUCTOBOM OJIOK MEPENOTHIETCS, TO
CVYDB/l BBINOIHSAET CAEAYIOUIUE NEHCTBUA:

a) TOJBKO CO3/1a€TCsl HOBBIM JHCTOBOM OJIOK M B OJIOK MpelbIAyIIEro YpOBHS MHJIEKCa
n00aBIIIeTCs 3alUCh C YKa3aTesleM Ha HOBBIH OJIOK U T.1.,

0) TOJNBKO cO37a€Tcs HOBBIM JIMCTOBOW OJIOK, cTapblii OOk ynamsercs, a B OJOK
IpebIAYIIEro YPOBHS HHIEKCa 100aBIsieTCsl 3aKCh ¢ YKa3aTeleM Ha HOBBIN OJIOK U T.1.,

B) co37a€Tcs HOBBIM JIMCTOBOM OJIOK, MOJIOBMHA 3aluced craporo OJoka HHJIEKca
NEepenuChIBACTCs B HOBBIM OJIOK, a B OJIOK MpEeAbIAYIIEro YPOBHS HHAEKCA JOOABIISETCS 3alHCh C
yKazaresjaeM Ha HOBBIN OJIOK U T.1I.

4. Kak BRINOJHIETCS IOUCK 3aluceil ¢ moMoubio B+unnekca?

a) Bce On0kM MHIEKCa YUTAIOTCA M MPOCMATPUBAIOTCS IO HEPAPXUU OT KOPHA [0
JUCTBHEB, YKa3aTeln rowid UCTIONB3YIOTCS 711 YTEHUS TpeOyeMbIX 3amuceit u3 tadmuisl b1,
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6) Tpebyemble OJ0KM MHAECKCA YUTAIOTCS M IPOCMATPUBAIOTCS 110 HEPAPXHUH OT KOPHS 110
JUCTHEB, YKa3aTean rowid NCIONb3YIOTCS AJis YTeHUs TpeOyeMbIxX 3amnucei n3 tadnuusl b1,

B) TpeOyembie OJ0KM MHIEKCA YUTAIOTCS U MPOCMATPUBAIOTCS MO0 UEPAPXHUH OT JIUCTHEB
K KOpHIO; €ClIM KOpeHb HaiilieH, TO yKa3zareiau rowid HCIONb3yIHTCs s YTEHUS TPeOyeMbIX
3ammce u3 Tadbmuiet b/,

5. Kak ynopsinouensl 3anucu 6;10koB B+-nnnexca?

a) YIOpsIIOYEHBI 110 3HAYCHUIO MHACKCUPYEMOro aTpuoyTa(oB),

0) yIOpPsIIOYEHBI 110 3HAYCHUIO yKa3aTeleH,

B) HE YHOPSJOUYEHBI U PACIIOIAralOTCs B MPOU3BOJIBHOM MOPSIKE.

6. Ilyctp k" — uncno 3ammceit Tabmuupl, K —aucio 3amuceil B OHOM OJIOKE MHIEKCA.
Yucno ypoBHel B B+-nHekce paBHO

a) nk,

o) n,

B) TpEM

r) k/3

o) n/3

7. Ilyctb s pa3HbIX aTpuOyTOB t M q Tabmuikl R moctpoensl OuTOBBIE MHACKCHL. JIBE
CTPOKH JINCTOBOI'O YPOBHSI MHJAEKCA <aTpHOyT, AMara30H HOMEPOB 3aIUCEH, CETMEHT JBOMYHOMI
KapThl™> UMEIOT CJIEIYIOIINI BHI:

st -<’A’, 13-20, 10001110>,

st q - <’B’, 13-20, 01110000>.

Kaxue nHomepa 3anuceid Tabnuubl R OyayT npounTaHsl Npy BBITOJHEHUU 3arpoca: select
* from R where t!="A’ and q!="B’?

a) 20

6) 19

B) ¢ 13 o 18 BKIIOYUTENBHO

8. Ilycts st pa3ubix arpuOyToB t u ( Tabmuikl R mocTpoeHsl OMTOBBIE MHACKCHI. J[BE
CTPOKH JINCTOBOT'O YPOBHS MHJIEKCA <aTpUOYT, AMana3oH HOMEPOB 3allUCel, CerMEHT JBOUYHOMN
KapThl™> UMEIOT CJIEIYIOIINMI BUI:

g t-<’A’, 13-20, 10001110>,

s g - <’B’, 13-20, 01110001>.

Kakune HOMepa 3amuceit Tabmauibl R OyayT npouynTaHbl IpH BITOJHEHHH 3anpoca: Select
* from R where t="A’ or g="B"?

a) HeT 3aInceil, yTOBIETBOPSIOIINX YCIOBHIO

0) ¢ 13 mo 20 BKJIFOYUTEILHO

B) ¢ 13 mo 15 BKIIOUUTENHHO
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How

10.

11.

12.
13.

14.
15.
16.
17.
18.
19.

20.
21.
22.
23.

24.

25.
26.

IlepeyeHb BONPOCOB K IK3aMEHY
Kadenpa «adopmatuka u cUCTEMbI YIIPaBICHUS)
no aucuuiuimHe « TexXHOIOorus napaieNbHbIX CHCTEM 0a3 JaHHBIX)

Omnepanuu penssuuoOHHON anreOphl.

3aKOHBI PEISAIMOHHON areOphI.

[IpaBuia mocTpoeHus: JOTHYECKOTo IJIaHa BBIMOJHEHHS 3ampoca K 0a3e maHHbIX. CyTh
norudeckor ontumuzanuu. [llaru moctpoenus Gpuanveckoro miaHa BBIIOJHEHUS 3aMpo-
ca Kk 0a3e 1aHHBIX.

Onenka ymuciia KOpTeKed B MPOMEXYTOUHOM Tabnuie (moazarpoce) mpU MOCTPOCHHUH
ONTUMAJILHOTO (PM3UYECKOTO IJIaHa BHIMOJIHEHUS 3arpoca K 0aze ganubIx. [Ipumep.
AJTOPUTM JTMHAMUYECKOTO MPOTPaMMHUPOBAHUS MOMCKA (DPU3MUECKOro IjlaHa C MUHU-
MaJIbHOM CTOMMOCTBIO JUIsl JIEBOCTOPOHHETO JepeBa coeAUHEHUH. 11oscHUTH anroputm
Ha MpUMepe COeNUHEHUs TPEX TaOIHII.

CHUHXPOHHBIN KOHBEHep, UCHOJIb3YEMBIA MPU peaIn3ali ONTUMAIbHOIO (PU3NYECKOTO
IJTaHa BHITIOJTHEHUS 3ampoca K 0a3e JaHHBIX.

OueHuTh YUCIO 3anuCell, BO3BpaIlaeMbIX 3arnpocoM. Mcxonnble faHHble: 1) 3ampoc: Se-
lect * from R1, R2 where R1.b=3 and R2.c=5 and R1.a= R2.a; 2) gucio 3amuceii B Tab-
manax: T(R1)= 1000, T(R2)= 500, mommuoctu atpubytos: I(R1,b) =10, I(R2,c)=5,
I(R1,a) =20, I(R2,a)=25.

Kak B anroputme noucka (pu3HUecKOro IulaHa ¢ MUHUMAaJIbHOM CTOMMOCTBIO MEHSIOTCS
aprymentsl P-Qj u Q; B mpouenype JoinPlan(P-Q;, Q;). Mcxonnble jaHHbBIE: JTOTUYECKUH
TUTaH BBITIOJTHEHUS 3a1poca, IJIe COeTUHSIOTCS 4-¢ moazamnpoca Q1, Qz, Qs, Qa.

Hanucars onepatop SELECT, cootBeTcTBYyIOLIMI 3ampocy; mpeodpa3oBaTh 3TOT Omepa-
TOp B (hopMyny pensiiMOHHON anredphl; ONTUMHU3UPOBATH ATy (GOPMYIly, UCIIONb3Ys 3a-
KOHBI PEJIIMOHHON anreOphl; MOCTPOUTDH JIOTUUECKUI IJIaH BBIIIOJHEHMs OIleparopa B
rpaduyeckom Buje. Mcxonupie nanneie: 1) cxema 0a3bl qanubix p= (S, P, J. SPJ), cxembl
otHomenuii S (ITocraBuiuk neraneit) = (HOM_MOCT, UM, COCTOsIHUE, Topon), P (erans)
= (HOoM_jieT, Ha3B, IBET, Bec, ropoxn), J (U3menue) = (HoM_w3xd, Ha3B, Topox), SPJ (Coop-
Ka) = (HOM_IIOCT, HOM_JIET, HOM_M3Jl, KOJIUYECTBO), 2) 3arpoc: HalTH HOMepa MOCTaB-
IIMKOB, MOCTABJIAIOIINX O€Jble AEeTaH.

MeTob1 HHAEKCAIIUH TaHHBIX, cnonb3yeMble B CYB/I (xem-unaekc, B+-aepesbs).
Metoasl MHACKCAIMU JNaHHBIX, ucnoyib3dyemble B CYB/[ (OuToBBIE WHACKCHI, peBEp-
CUBHBIE MHJICKCBI, MHJIEKC-TA0IHUIIBI ).

bnoxupoBka ooHoBIsIeMbIxX 3anuceil B CYB/I.

Cxema BeieHUs TpaH3aKUUK pU BHITIOTHEHUH MPUIIOKeHUN. Bepcun 3ammcei.
BoccranoBnenue qaHHBIX B 0a3e JaHHBIX MOcie cOos (JIoKaT, OTKar).

[Tpumep BoccTaHOBICHMS JJAHHBIX B 0a3e JaHHBIX 1OCIe cOO4.

O6pabotka TynukoBbix cutyanuii B CYB/l npu BbIOJIHEHNUN TPaH3aKIIHA.

[Tpumep, neMOHCTPUPYIOUIHI HEOOXOIUMOCTh OTKaTa MPHU BOCCTAHOBJIECHUHU JIaHHBIX B
0a3e mMaHHBIX ocie cOos.

[Tpeumy1iecTBa 1 HEJOCTATKH PENSMOHHBIX 0a3 naHHBIX U cructeM NoSQL.
Knaccudukanus 6a3 nanaerx NoSQL.

Teopema CAP.

JlocTymHOCTE M COTJIaCOBAaHHOCTH JAHHBIX, CJ1a0asi U CTporasi COrIacOBaHHOCTD PEIIUK B
NoSQL. ITapamerpst N, W, R. IIpumeps! c1aboii 1 cTpOroit coraacoBaHHOCTH PETLIHK.
O6mme npuanunsl TexHomorun MapReduce. TIporiecc 06padotku 3ammceit <K, V> o
texHojorun MapReduce.

[Mporecc pynkunonupoBanus cucteMbl MapReduce Ha daszax Map u Reduce.
[TorckoBbIi poOOT CKaHUPYET cojiepKaHne Web-CTpaHHUIL C LETbIO MOCTPOSHHSI HHAEKCA
JUTSL TAJIbHEUIIIETO eT0 MCTOIb30BaHMs TOMCKOBOM crucTemoit. Kakue 3anucu ¢popmupyet
MapReduce Ha dazax Map u Reduce?
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27. CoptupoBka 3anuceid B cucreme MapReduce.

28. Opranuzanus Beimonnenus SQL-3ampocos B Apache Spark.

29. KineHT BBIMOHSIET MOMCK Web-CTpaHuIl o eqMHCTBEHHOMY CJIOBY «nosql». Kakue 3a-
nucu hopmupyer MapReduce Ha dpazax Map u Reduce?

Maket opopMiIeHUS IK3AMEHAITMOHHOT0 OHUJIeTa
110 AUCIOUIIJIIMHE «TexHoyorus napaJjijiCJIbHbIX CUCTCM 0a3 JAHHBIX)

q)eIlepaJ'IBHOC TroCyaAapCTBEHHOC 6IO,H)KGTHOC O6pa30BaTCJ'H>HO€ YUPCKACHUEC BBICIICTO O6p330BaHI/I$1

«3abaifkaIbCKHiA TOCYJaPCTBEHHBI YHUBEPCUTET
(®I'BOY BO «3a0I'Y»)

SK3AMEHAILIMOHHBIM BUJIET Ne 1

o npeamMety «TexXHOI0rHs MapajuIeIbHBIX CUCTEM 0a3 JaHHBIX)

1. JoctymHOCTh M COTJIACOBAHHOCTH JAHHBIX, ClIa0as M CTpOras COIJTACOBAHHOCTh PEIUIMK B
NoSQL. ITapamerpst N, W, R. [Tpumeps! cnaboii ¥ cTpOroil COriacOBaHHOCTH PETLIHK.
15 b6annos

2. OueHUTh YKCIIO 3aMKCEl, BO3BpaIaeMbIX 3ampocoM. Mcxonmble manmbie: 1) 3ampoc: select *
from R1, R2 where R1.b=3 and R2.c=5 and R1.a= R2.a; 2) uuco 3amnucei B Tabmumax: T(R1)=
1000, T(R2)= 500, momHoctu atpudytos: I(R1,b) =10, I(R2,c)=5, I(R1,a) =20, I(R2,a)=25.

15 bannos

Ilepedyens 1abopaTopHbIX padoT
Kadenpa «udopmaTuka u cucteMsl yrpaBIeHUs
Mo TUcIUIUIHHE « TeXHOIOTUs mapaiielbHbIX CUCTEM 0a3 TaHHBIX)»

JlabopaTopnasi pa6ora Ne 1. ncramusiuys u Hactpolika cepsepa PostgreSQL Ha BupTyanbHOU
MaruHe (4 gaca).

Kparkoe omnmcanme. HWucrammsmus sk3emmuisipa cepepa CYBJ[ PostgreSQL 9.6 Ha
BUpTYyaJIbHOM MammHe. HacTpolika sxk3emiuispa.

IIpumepsI BONIPOCOB 151 3aIIMTHI J1a0opaTopHoil padoThl Ne 1:

1. Kak 3amyckaTh BUPTYaJIbHYIO MalluHYy?

1. Kakue maru 6buIM BBITOTHEHBI B TPOLECCE MHCTAIUISAIIH?

2. Kakue mapaMeTpbl HACTPauBAIIUCH?

Jladoparopnasi padora Ne 2. Co3nanue 6a3bl JaHHBIX U paboTa ¢ Hel (4 gaca).

Kpatkoe onucanue. Pa3BépTriBanre 0a3bl TaHHBIX AJIs1 BBITIOJHEHHS TECTOBBIX 3aPOCOB.
IIpumepsI BONPOCOB /i1 3a1IUThI J1200paTOPHOI padoThl Ne 2:

1. Kak co3naBanach 0aza qaHHBIX?

2. Kak co3znmaBanuch TaOauIrs?

3. Pe3ynbTarhl BHITIOTHEHUS 3alIPOCOB.

JlabopaTopnass padora Ne 3. Onrtumumsanus 3amnpocoB. OcHoBsl EXPLAIN B PostgreSQL.

Nunekcamus (4 gaca).
Kpartkoe onucanne. Peanuzanus SQL-3ampocoB: BEIBO ONTUMAIBHBIX [JIAHOB BBITOJIHEHUS
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3anpocoB (komanna EXPLAIN) u ux aHaius, BHIIOJHEHHUE 3alIPOCOB U aHAJIN3 PE3YJIbTATOB.
IIpumepbl BONPOCOB 1JIA 3aIUTHI JIA00PATOPHOI padoThl Ne 3:

1. Iloscuure pe3ynbTarsl ontuMuzanun SQL-3anpocos.

2. J1ist wero CYB/] BBIIOJIHSIET ONTUMHU3AITUIO 3aIPOCOB?

3. 3auem co3parorcs MHACKCHI? THUITBI HHIEKCOB.

Jladoparopnasi padora Ne 4. Hactpoiika siokanbHOro cepBepa PostgreSQL, moakimtoueHue K
CepBepy JAPYroro Mmojb30BaTels, TpaH3aKIMy. Peruinkarys 1aHHbIx (4 yaca).

Kpartkoe onucanmne. Opranusanms padotsl ¢ PostgreSQL B cern.

IIprumepbl BONPOCOB 1JIS 3aIUTHI JIA00PATOPHOI padoThl Ne 4:

1. Yro Takoe mammHa master?

2. Uro Takoe marinHa Slave?

3. UeM OTNIMYAIOTCS CHHXPOHHBIN U aCHHXPOHHBIA PEXKUMBI?

JlagopaTopnasi pa6ora Ne 5. PaGora ¢ mokymentHoit NoSQL B/ Elasticsearch u peanu3zanus
npoiiecca data science (4 gaca).

Kparkoe onucanue. Mucrammsmus nokymeHTHOW Oa3bl manHbix NoSQL  Elasticsearch.
Omnpenenenue mporecca UCCieqoBaHuil. 3arpy3ka crucka 6onesHeil n3 Bukunenuu. Pemenue
3a[a4 AMarHOCTHKH 0OJIe3HEeH Mo CUMITTOMaM U poduIrnpoBanus O0Ie3HEH.

IIpumepsI BONPOCOB /1Jis1 3aIIUTHI J1A00paTOPHOH padoThl Ne 5:

1. Ha3sHaueHue u e UCCIIeIOBaHUS.

2. Kak BeinonHsiicst coop JaHHBIX U3 BUkuneuu u ux noAaroToBka?

3. Kak unnexcupyrorcs 60J€3HU B OJyYEHHOM JaTaceT?

4. Kak BBINONHSIIACH AUATHOCTHUKA OOJIE3HU MO CUMIITOMaM?

5. Kak BoinonHsnocs npodunupoBanue 00ne3Hu?

JlabopaTopnasi pabora Ne 6. PaGoTa ¢ rpadoBoii 0a3oit nanHbIX Neo4] Ha nmpuMepe pazpaboTKu
pPEKOMEH/1aTeNIbHOM cucTeMsl (4 yaca).

Kparkoe ommcanme. Wucramnsuus rpadoBoit 6a3pl gaHHbiXx NoSQL Neo4j. Onpenenenue
nporecca uccienoBanuil. Ilpumep uccnenoBaHMs CBSI3aHHBIX JAHHBIX: PEKOMEHAATENbHAs
cucrema.

IIpumepsI BONIPOCOB 151 3AIIHUThI J1a00paTOpHOil padoThl Ne 6:

1. I{enb uccienoBaHus.

2. Kak BBINONHSIIOCH UMITOPTHPOBaHKe perentoB B Elasticsearch?

3. Kak unnekcsl Elasticsearch ucnomnbs3oBanuch 11s 3anonHeHus rpadoBoit 6a3bl JaHHbIX Neod)?
4. TlosicHuTe 3ampockl K Oa3e naHHBIX Ha s3bike Cypher.

JlaGopaTopHubie padorsl NeNe 7,8. Mncramnsuus u padora ¢ Hadoop. UncTamanus u pabora ¢
Spark (10 gacos).

Kparkoe onucanume. llenbio maboparopHoil paOOTHl SBISETCS INPHOOPETEHHE HAaBBIKOB
uHCTAIIMK poayktoB Apache Hadoop u Apache Spark, moanep:kuBaromux TEXHOIOTHIO
MapReduce. D1y cucteMbl UCTIONB3YIOTCS Ut 00paboTkK OobiuX JaHHbIX (Big Data).
IIpumepsI BONPOCOB AJis1 3a1IUThI J1a0opaTopHbIX padoT NeNe 7,8:

1. Onuunre maru ycranosku Hadoop u Spark.

2. [losicHuTe CKpUNT U pe3ynbTaThl poBepku padoTsl Hadoop u Spark.

3. IlosicHUTE CKPUIIT U pe3yibTaThl MOJICUETa yKcia coB B ¢aiine, nepsbie 20 3HAUCHUH.
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MakeT TUIIOBOTO0 3aJaHUSI HA KYPCOBYIO padoTy
Kadenpa «Mabopmatuka u CUCTEMBI YIIPaBICHUS
0 TUCIUTUTHHE « TeXHOIOTUs mapaieIbHbIX CHCTEM 0a3 TaHHBIX)

Leas kypcoBoii padoThI

Pa3paboraTe MakeT aHAIUTUYECKOW CHCTEMbI Ul yKa3aHHOTO BapHaHTa MPEIMETHON
obuactu ¢ ucnosbzoBanueM 0a3 ganHbix NOSQL Elasticsearch, Neo4j, Hadoop+Spark.

3aganue

1. YcraHoBuTh BHpPTyajJbHyH MammHy ¢ ubuntu 16.04 (ubuntu-16.04.7-desktop-
amd64.iso) B VirtualBox. B mamke «KypcoBoii mpoekT» coxpaneHsl oOpa3 iso Ubuntu u
muctpuOytuB VirtualBox.

Nwmst: Ubuntu-01. Tum: Linux. Bepcus: Ubuntu (64 bit) u T.1. O66ém OII — 4I'b, Juck —
20I'b.

2. VYcranoButh Elasticsearch, Neodj, Hadoop+Spark, kak sro Bbl genamu Ha
nabopaTopHBIX paboTax B 1-M cemecTpe.

3. Pemuts cnenyroniue 3a1a4u:

- BPYYHYIO co31aTh jaBa jSON-¢aiia ¢ 20+30 jSON-moKyMEHTaMH Ka)kIOTO THIA s
npeIMeTHOM obiacTu, ykazaHHOW B Barnem BapuaHTe; B BapuaHTe Ui KaXJIOTO JOKYMEHTa
YKa3aHbl €ro oI,

- B Elasticsearch: co3aats mHAEKC ¢ aHAIM3aTOPOM W MAMIKUHIOM, MPOUHICKCHPOBATH
JSON-TOKYMEHTHI, pa3paboTaTh 3alpOCHl C BIOKEHHOW arperaiyeil, mpeacTaBuTh Pe3yabTaThl B
cpene Kibana,

- B Neo4j: mo manusim u3 Elasticsearch 3amonuuts rpadoByro 0a3y gaHHBIX, pa3padoTaTh
W peaIn30BaTh 3ampoc k 3toit b/,

- B Spark: mo nmanmeiM u3 Elasticsearch chopmupoBath CSV-¢aitnel C TabmMIaMu U
coxpaHuTh UX B (aitmoBoit cucteme HDFS, Hamucars 3ampoc ¥ peaiqm3oBarh ero B Spark,
IIPOAHAIU3UPOBATH MPOLECC BBIMOIHEHUS 3aIpoca C UCIOIb30BAHUEM MOHUTOPA (CM. JOKYMEHT
«Pabora co Spark B KII» B manke «KypcoBoii mpoekT).

Bapuanr KkypcoBoii padorbl. Pa3padorarh MakeT aHAJINTH4YECKOH CHCTEMBI

«Pexnamay.

Elasticsearch.

1. Tunbl fokymeHTOB (jSON):

bannep:

{index, doc type, id, body: {nmara 3aka3za, 3aka3uMk, peKJIaMHas KOMITaHUS,
TpeOOBaHUS K pa3MELISHUIO™, CChITKa Ha M300pa)KeHHe, paHr, [KiIueHT*]} }

Knuk (o 6annepy):

{index, doc_type, id, body: {id Gannepa, mara, IP xkmmenta, URL caiita,
[UTM wmetka]}}

[Tpumeuanue. Kpanparnele ckoOku [] oGo3HawaeT Ter (MOKET OBITh HECKOJIBKO
3HAYECHUI)

2. TpeboBaHME K aHAIU3ATOPY:

moJisi, OTMEYEHHBIE *, pa3fenuTh Ha CIIOBa, yOpaTh ITyHKTYallMI0 C MOMOIIBIO
ToKeHu3aropa standart (pycckuii), mepeBecTH BCE TOKEHBI B HUKHHUU PETUCTP, yOpaTh TOKEHHI,
HaXOJAIINECS B CIIMCKE CTOMN-CJIOB, BBIMOJHUTH CTEMMHHI OCTABIIMXCS TOKEHOB C TIOMOIIBIO
¢mibTpa snowball.

3. 3anpockl C BIOKEHHOM arperamuen:

- pa3duTh OaHHEpPHI MO JaTe 3aKa3a C MEepuoaoM | Mecsll, AN KaXIOH TpyMIbl
OTIPENIEIIUTh CPEAHUIN PaHT M0 PEKJIAMHBIM areHCTBaM,

- onpeAenuTsh yncio kimkoB o URL-caittam.

Neo4j.
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1. Mo namueim w3 Elasticsearch 3amonnute rpadoByro 06a3zy nmanHbix «KimeHT
(IP_xmuenra) — lIénkan (uucio pa3) — banuep (panr, URL _caiita)

[Ipumeuanue. B ckoOkax mpuBEICHBI CBOWCTBA y3JI0B U OTHOIICHUS (CBSI3M), TIIAroi —
3T0 oTHOomieHue. llpu moctpoeHun Trpada HCMIONB30BATh BIOKEHHYIO arperamuio s
JIOKYMEHTOB «KJIHK».

2. Pa3paborarte u peanu3oBaTh 3ampoc: K KakoMy OaHHepy ObLIO OOJbIIE BCEro
oOpaleHu.

Spark.

1. Mo mamueiM u3 Elasticsearch cdopmupoBars CSV-Qaiiibl (¢ BHyTpEHHEH CXEMOA)
tabnui «bannepy, «Knuk» u coxpaHuTh ux B ¢aitnoBoii cucreme HDFS.

2. Hanncats 3amnpoc Select: HaiiTi 4uciio KIMKOB 10 OaHHEpY.

3. Peamusomate 3toT 3ampoc B Spark. ITocTpouTh BpeMEHHYIO auUarpammy ero
BBITIOJIHEHUS 110 pe3yIbTaTaM paboThl MOHUTODA.

Tunosble BONpoCHI /15 3alIIMTHI KYPCOBOH padoThI:

1. IIpogeMoHcTpHpyiTE pabOTy aHAIM3aTopa: pa3/ieJiCHHE Ha CIIOBA, HCKIIOYCHUE
NYHKTYalliu ¢ TIOMOIIBIO0 TOKeHu3aropa standart (pycckuii), mepeBoa BceX TOKEHOB B HIDKHHMA
PETUCTP, UCKIFOUYECHUE TOKCHOB, HAXOMSIIMECS B CIHCKE CTOI-CIOB, pealin3allusi CTEMMHHIA
OCTaBIIUXCSI TOKEHOB C IMOMOIIBI0 (hubTpa snowball.

2. [IpopeMoHCTpUPYITE BBITIOJIHEHUE 3aIPOCa C BIIOKEHHOMW arperamue.

3. TlosicauTe mnporpammy 3amoiHeHHs TpadoBol 0a3bl JAHHBIX [0 JAHHBIM U3
Elasticsearch.

4. IlponemoHcTpupyiite, kak Bel peannszosanu 3amnpoc B Spark.
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4.2. llpouenypsbl OLCHUBAHUS 3HAHWI, YMeHHUI, HABBIKOB, ()OPMBI U OPraHU3ALNMA
TeKYLIero KOHTPOJIS U POMEKYTOYHOMH aTTecTAlMU 00y4aroIuxcs

Texyiuii KOHTPOJIb U IPOMEXKYTOUHAS aTTECTALUU CTYJEHTOB B YHUBEPCUTETE BEAETCA
B cooTBeTcTBUU C llojo’keHMEeM O TeKylleM KOHTPOJIE YCHEBAEMOCTH U IMPOMEXYTOUHOM
aTTecTaluu CTyAaeHToB 3a0l'Y.

Texkyummii KOHTPOJIb YCIIeBA€MOCTH

JlucuuniamHa B IEpBOM CeMeCTpe JAeIUTCs Ha 3 Moaysi(BKIItoUas JK3aMEeH); BO BTOPOM
cemectpe coctouT w3 1 momymsa(Bkmouas KypcoByro pabory). Kaxnawlii Momaynb ydeOHOMH
JMCLIMIUTMHBI BKITIOYAET B ce0s1 M3ydeHHE 3aKOHUECHHOTO pa3/ielia, YacTH AUCIUILINHBIL.

OCHOBHBIMU BUJAMHM KOHTPOJS 3HAHWM, YMEHHMI W HaBBIKOB B TEUYEHHE KaXKIOTrO
MOJyJIsl y4eOHOM TUCIMIUIMHEI SIBIISIFOTCS 3alIUTa Ja00paTOPHBIX padoT, pyOeKHbIE KOHTPOIH U
MOCEIICHUE 3aHITHIA.

Texymmii KOHTPOJIb MO MOAYJIIO Y4€OHOW JUCHUIUIMHBI OCYIIECTBISIETCS MO Trpaduky
yuebHoro nporecca. Cpoku KOHTposbHBIX Meponpuatuil (KM) u cpoku noaBeneHus UTOTOB 1O
MOJYJISIM y4eOHOH IUCHUIUIMHBI OTOOpa)KaloTCsl B pabOYMX YYeOHBIX IUIaHAX Ha CEMECTp
(otpeskax). CTyAeHT JOJKEH BBIMOJIHUTH BCE KOHTPOJIBHBIE MEPOTIPUSTHUS, IPEIYCMOTPEHHBIE B
MoJlyJie Y4€OHOW TUCHUIUIMHBI K YKa3aHHOMY CPOKY, IIOCJI€ YE€ro IMpernojaBaTellb MPOCTaBIsAET
OalibHBIE OLEHKHU, HAOpaHHBIE CTYJEHTOM IO pe3yjibTaTaM TEKYIIEro KOHTPOJS MOy
y4eOHOU TUCIUIUINHEL B DY .

KoHnTponbHOE MeponpusiTHe CUUTACTCS BHITOJHEHHBIM, €CIIH 32 HErO CTYJISHT MOTy4YuII
OLICHKY B OayljjaXx, He HM)KE MUHUMAJIbHOW OLIEHKH, YCTAaHOBJIECHHOW MPOrpaMMOM JHCHUIIIMHbI
M0 JAaHHOMY MEpOTMPHUATHIO.

CryneHTsl, HE CIaBIIME KOHTPOJIBHOE MEPOIPHUITHE B YCTAaHOBJIEHHBIH CpOK,
POJOHKAIOT paboTaTh HaJl HUIM B COOTBETCTBUE C MOPSAKOM, IPUHSITHIM Kadeapoil.

IIpomexyTouHas aTTecTanMsA

@opMoOl IPOMEXYTOUHOM aTTeCTalliM B IEPBOM CEMECTpPE SBJISETCS JK3aMEH, BO
BTOPOM ceMecTpe siBJisieTcs TudpepeHIInpOBaHHBIN 3a4eT.

JK3aMeH.

DK3aMeH NpOBOAUTCA B YCTHOM (hopMme Mo Ousieram, COCTaBICHHBIM M3 BOIPOCOB,
BHECEHHBIX B IIPOrpaMMy AMCUMILIMHBL. Ha ycTHOM sK3amMeHe BCe JOMOJIHMUTEIBHBIE BOIPOCHI
JIOJIKHBI (PUKCUPOBAThCS HAa HK3aMEHALIMOHHBIX JIUCTAX.

Ha sx3amen Boinensiercst 30 6amnoB u3 100. Dx3aMeH cuuTaeTcsi CIaHHBIM, €CJIH 32 HETO
CTYJIEHT NOJy4yu1 B cyMMe He MeHee 18 OamnoB. CTyneHT, MOJyYMBIIMN MEHBIIUN Oai
NPU3HAETCS HE MPOIIEIINM TPOMEXYTOUHYIO aTTECTAIUIO 110 JAaHHOM yuyeOHOW AMCLUIUINHE U
B 3a4ETHON BEJOMOCTH €MY IPOCTABIISIETCS OLIEHKA «HE aTTECTOBAH.

JAudpepeHunpoBaHHbIN 3a4eT

3ader 1o KypcoBoM pabore mpoxomar B dopme nuddepeHIIMpOBaHHOTO 3adeTa C
IIPOCTaBJIEHUEM B 3a4ETHOM BEJIOMOCTH OLICHOK «OTJIMYHO», «XOPOIIO», «YIAOBIETBOPUTEIHHO»
U «HEYIOBJIETBOPUTEIBHO». 3a4eT 10 KypCOBOil paboTe MpOCTaBIISIETCS M0 Pe3yIbTaTaM 3al{UThl
CTYACHTaMH KypCOBOW pabOThI Mepes] KOMUCCHEH, Ha3HaYeHHOH Kadenpoil.

OneHuBaHue IOUCHUIUIMHBI BeAeTCcd B cooTBeTcTBUM C [lonokeHnem o TekylieM
KOHTPOJIE YCIIEBAEMOCTH U IIPOMEKYTOUHOM aTTeCTallMu CTyAeHToB 3a0l'y.
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MeToaAUKA OLEHKH 110 PEHTHHTY

CryneHT, BBIIIOJHUBIINN BCE NIPEyCMOTPEHHbIE YU€OHBIM IJIAHOM 3aJ[aHUs U CIIaBIIMN
BCE€ KOHTPOJIbHBIE MEPOIPUATHUS, MOIY4aeT UTOTOBYIO OLEHKY II0 JUCLUILIMHE 3a CEMECTP B
COOTBETCTBHUH CO ILKAJION:

. OueHka Ha JK3aMeHe,
PeiiTunr
auddepeHuUpoBaHHOM 3a4eTe
85-100 OTIIUYHO
7184 XOPOIIO
60— 70 yJIOBJICTBOPUTEIHHO
0-59 HEY/IOBJICTBOPUTEIHHO

PeiiTuHr cTyneHTa MO AMCHMIUIMHE 3a CEMECTP OIpenensercs Kak cymMMma OasuioB,
MOJYYCHHBIX MM 3a BCE MOIYJIM YYeOHOH AMCUMIUIMHBL, W OayioB 3a MPOMEXYTOYHYIO
arTecTanuio. MakCUManbHOE KOJIMYECTBO OAJUIOB 32 TUCHUILUIMHY B CEMECTPE YCTaHABIMBACTCS
paBubiM 100.
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