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Paboyas mporpamma coctaBiieHa ¢ y4eTOM TpeOOBaHMUIA:

J HOpsiIka OpraHu3allid M OCYIIECTBICHHS OO0pa30BaTeNbHON JEATEIBHOCTH I10
o0Opa3oBaTesIbHBIM [pOrpaMMaM BBICHIETO O00pa3oBaHMs — MporpaMMaM OakajaBpHuara,
IporpaMMaM  CIELUAJIMTETa, [porpaMmaM MarucTparypbl, YTBEP)KIEHHOI'O IPUKA30M
MuHucTepcTBa HayKu M BhIciiero oopasoanusi Poccuiickoit ®enepamuu ot 06.04.2021 Ne 245
(C U3MEHEHUSIMU U JOTIOJIHEHUSIMH);

o (enepabHOrO TOCYIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIApTa BBICILIEr0 00pa3oBaHMs
— OakanaBpuar 1o HampasieHHto noArotoBku 38.03.05 busnec- nnpopmaTrka, yTBEpKIEHHOTO
npuka3oM MuHHCTEpCTBa HayKH UM Bbicliero ooOpasoBanusi Poccuiickoit ®enepauuu ot
29.07.2020r. Ne 838 (c ©U3MEHEHUSIMH U JJOTIOJIHEHUSIMU).

[IpenogaBaTenu, NOArOTOBUBIINE PAabOUYIO TPOTPaAMMY:
CTapLIMi MPENoJaBaTelb FO.A. I'opsiukoBa

kadeapsl THOOPMAITMOHHBIX TEXHOJOTUH,
MaTeMaTUKU U (PU3UKH

Pabouast mporpaMma paccMOTpeHa Ha 3acelaHuM KadeIpbl MHPOPMALMOHHBIX TEXHOJIOTUH,
MaTeMaTuku 1 ¢pusuku (mpotokoa Ne 10 ot «27» mas 2024 1.).

3aBenyrommii kadeapoi B.10. Unbun

PabGowast mporpaMma peKOMEHIOBaHAa K HMCHOJB30BaHHIO B y4EOHOM IPOIECCe METOIHYECKOU
KOMHCCHEH (akynpreTa YKOHOMHKHU u yIIpaBICHUS ATIK
(mpotokon Ne 10/1 ot «19» urons 2024 r.).

IIpeacenareib METOANYECKONH KOMHCCUH A.B. Xynoaei

PykoBoaurenb 0CHOBHOI npodeccHoHATbHOMI
o0pa3oBaTeIbHOM NPOrpaMMBbI B.1O. Unbun




1. Hpeamer. Llenu m 3agauMm AUCHUIUIMHBI, €é MeCTO B CTPYKTYype
o0pa3oBarTeJIbHOI MPOrPaMMBbI

Leablo IUCUUIUIMHBI SBISETCS O3HAKOMIICHUE CTYACHTOB C KIIFOUEBBIMU MOHSTUSIMH U
OCHOBHBIMH HAlpaBJICHUSIMH aHAJIN3a OOJBIINX JAHHBIX, COBPEMEHHBIMH MHUPOBBIMHU TPEHIAMHU
pa3BUTHUA HMHPOPMAIMOHHBIX TEXHOJOTHMM B JaHHOW oOmactu; QopMupoBaHHEe O0a30BBIX
KOMIIETEHIIMHA 10 cOopy, 00paboTKe W BU3YalW3alMM MACCOBBIX JAHHBIX JUISI BBITIOJTHEHUS
npoecCHOHANBHBIX 3a7ad.

Hcxoas u3 1enu, B NpOLEcce U3YYEHUS JUCIUILIMHBI PEIIAIOTCS CIEAYIOUINE 3a0a Y
— YCBOGHUE OCHOBHBIX IOHATHM, KaTEropuil, TEPMUHOB U OIPEAEIECHUI, OTHOCSIIMXCA K
obsacty paboThI ¢ OONBIIUMH TAHHBIMU;

— U3y4eHHE CIenu(UKH TMPOIecCOB WHMOPMAIMOHHONW JIEATEIHHOCTH B 00JacTH OONBIIMX
JAHHBIX;

— (hopMupoBaHHE KyIbTYpbl pabOThI ¢ HH(OpMaIIHEi;

— IpUOOpPETEHNE HABBIKOB BU3YyaIU3alluH 1aHHBIX;

— O3HAKOMJIGHHE C METOJaMH aHaiu3a HMH()OPMAIIMOHHBIX MAacCHBOB, C TEXHOJIOTHSAMHU
00pabOTKM M XpaHEeHUs OOJIBIINUX JAHHBIX;

— BbIpa0OTKa HaBBIKOB MCIOJIb30BaHUS MH(OPMALIMOHHBIX PECYPCOB JUISl PELICHUS TPUKIAIHbBIX
3a/ay;

— MOBBIIICHHE KA4YeCTBA BBIMOJHAEMBIX BBIMYCKHBIX padoT U (popMHpOBaHHE KOMIIETEHLUH,
HaIIPaBJICHHBIX Ha MPOBEACHUE CAMOCTOSTEIbHBIX HAYYHBIX UCCIIEA0BAHNM.

MecTo AMCHMILVIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMMBbl.

Jucuummna «OcHOBBl paboTel ¢ bBodpmiuMu  JaHHBIMH» OTHOCHUTCS K 4YacTH,
dbopmupyeMoii  ydacTHukamu ~ oOpaszoBarenbHbIX  oTHomeHwii  (b1.B.10)  ocHoBoii
npodeccruoHalbHOW 00pa3oBaTeNbHONW MporpaMMbl Bhiciiero obpaszoBanus (manee — OIIOII
BO).

Jannas aucuumiinHa 6a3upyercs Ha 3HAHUSX, MMOJYYCHHBIX NPU U3YYEHHUU MPEAMETOB:
«CoBpeMeHHbIe WH(POPMALMOHHBIE TEXHOJIOTMH W CHUCTEMBI HCKYCCTBEHHOT'O WHTEIUICKTay,
«ba3bl jaHHBIX», «MaTeMaTHYECKHUl aHAIIU3Y.

TpeboBaHus K MpeIBapUTEIbHON MOATOTOBKE 00YUaIOLIHXCS:

3HATh:

— 0a30Bble MOHATUS NHPOPMALIMOHHBIX TEXHOJIOTUH;

— NPUHIUIBI 00pabOTKN MHPOpPMALUY;

— 0011e MPUHIUIBI padoTHl HHPOPMALMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTH;

YMETb:

— paboTaTh C NPUKIAAHBIMU IPOrpaMMaMH 00IEro Ha3HAYCHMS,

UCIIOJIb30BATh!

— TEJEKOMMYHHUKALIMOHHbIE TEXHOJOTUHU JUIsl PEelIeHUs] y4eOHbIX M MpodecCHOHATbHBIX
3az1ad.

OcBoeHue  JaHHOW  JIUCUUIUIMHBI ~ HEOOXOIMMO IS  BBINOJIHEHHUS  3aJaHUs
MIPOU3BOJICTBEHHOM NMPAKTHKH U BBITYCKHON KBAIN()UKAMOHHONW PaOOTHI.

[locnenyromue 4yutaemble AUCHUILIUHBL «OOBEKTHO-OPUEHTHUPOBAHHBIA aHAIU3 W
IporpaMMupoBanue», «CHCTEMbl HMCKYCCTBEHHOI'O HHTEIIEKTa», «CHCTEMBbl NOIAECPKKU
MPUHSTUS PELICHUI.



2. llepevyeHb IJIAHMPYEMbIX Pe3yJbTATOB O0y4YeHHMs MO JAUCUHMILIMHE,
COOTHECEHHBIX C IVIAHMPYEeMbIMH Pe3yJIbTATAMH OCBOECHHSI 00pa30BaTeJIbHOI

NMPOrpaMMBbl
Koabl Nuaukaropsl
KOMITe- DopMyTHPOBKA 1OCTHIKEHHST I[li1anupyembie pe3yjibTATHI
. KOMIIETEHIIHH o0yuenmust
TEeHI M KOMIIETEHIMH
MK-3 | Crocoben MK-3.1. CocraBiseT | 3HATB: OCHOBBI HMH(POPMAIUOHHOW H
pa3pabatsiBaTh aHKETBl M MPOrpaMMbl | Oubmuorpaduyeckoi KYJbTYpPBI
MOJEIIN Ou3HEC- | HHTEPBBIO ¢ | paboTHI ¢ OOJBITUMU JTAHHBIMHU
MPOLIECCOB  3aKa3uMKa | MpeanoiaraéMbIMU YMeTh: TPUMEHITh METOJbI, IMPUEMBI
C y4eToM TpeOOBaHHi | MPEACTABUTEIIIMU M CHOCOObI PEIICHHs CTaHIapTHBIX
K HWH()OPMAIMOHHEIM | 3aKa3uyWKa ¥ OYAyIIMMHU | 3a1a4 podecCHOHALHOM
cHCTEeMaM I10JIb30BaTCIISIMH JIeSITeIIbHOCTH npu pabote C
CHCTEMBI, aHaJIM3UPYET | MaCCUBAMH OOIBIIHNX JaHHBIX
HCXOJTHYTO HMeTh HABBIKH. NCIIOJb30BaHUS Ha
JIOKYMEHTAIIHIO, MPaKTHKE MH(OPMAITMOHHO-
OIIMCHIBAET KOMMYHHUKAIIUOHHBIX TEXHOJOTHH, C
aBTOMAaTHU3UPYEMBIE  C | YIETOM OCHOBHBIX TpeOOBaHMIA

TOMOIIIBIO

UHPOPMAIOHHOH 0e30MmacHOCTH, s

“H()OPMAITHOHHBIX cbopa, 00paboTKM 1 aHaIK3a OOBITHNX
CHCTEM Ou3Hec- | JaHHBIX

mporeccel, (hopMupyer

TpeOOBaHUS K

KOMITOHEHTaM

UHPOPMALTOHHOM

CHCTEMBI

K-3.2. 3HaeT 1 | 3HaTh: OCHOBHBIC TOHITHS TEpPMHUHA
NPUMEHSAET bonbumne /Jannble;

HUHCTPYMEHTHI, ocHoBHbIE TToHsTHS Data Mining;
METOJIUKH OIUCAHUS M | OCHOBHBIE CHOCOOBI  XpaHEHUS U
MOJICIIUPOBAHUS aHaJIn3a JaHHBIX;

OM3HEC-TIPOIECCOB, METOJbI ~ WM3BJIICYCHUS 3HAHUH U3
OCYIIIECTBIISIET JTaHHBIX (xmactepuzarnus,
pa3paboTKy Monenen Kimaccuukanus, TNPOTHO3UPOBAHUE,

perpeccusi, HBMPOHHBIE CETH).
YMeTb: aHAIU3MPOBAaTh COBPEMEHHBIC
IIOTOKH JaHHBIX

HAaXOJIUTh, W3BJICKATh u
CTPYKTYPUPOBATh JIAHHEIE;
paboTtarb c MIPOTpaMMHBIMH

CpeICTBaMM JJI1 XpaHEHHs M aHanu3a
JAHHBIX;

paspabareiBaThb ¥ aJaNTHPOBATh
HPOTPaMMHBIE KOMIIOHEHTHI PabOTHI €
JTAHHBIMH JIJIS HYK]Jl IPEATPUSATHS
HMeTh HABBIKU. XPAHCHUS M aHAJIU3a
JAHHBIX;  HABBIKAMHU  M3BJICUCHHUS
3HaHUN W3 JaHHBIX (KJacTepHU3alys,
KJaccU(pUKaLuusi, MPOTHO3UPOBAHHE,
perpeccus, HEPOHHBIE CETH)




3. O0béM AUCHUIIMHBI M BUABI Y4eOHOH padoThl

3aouHas (O4HO-3a04Has
Ounas popma oOydeHUs dbopma dbopma
00yJeHUs o0yJeHUs
B T.4. 110
cemecTpaM BCEIr'0 YacOB | BCETO YacoB
Bungr pabor
BCET0 § §
g : g
8 8
< <
OO01mas Tpya10EMKOCTh TUCIUTLINHBI, 4/144 4/144 — 4/144
3a4.e/1./4acoB, B TOM YHUCJIE:
KonrtakTHas paboTa, 4acoB: 48 48 — 30
- JICKIIUHU 18 18 — 14
- IPaKTUYeCKHe (CeMUHAPCKHE) 30 30 - 16
3aHSTUS
- 1abopaTtopHbIe PabOTHI — — — —
CamocrosTenbHas padoTa, 4acoB 96 96 — 114
KoHTpoub, yacoB — — — —
Bua npoMeXyTOYHOM aTTeCTaluu
(3a48T, SK3amen) 9K3aMeH 9K3aMEH - JK3aMeH
4, Copep:xanue IMCHUTLIHHBI
4.1. Pa3esibl AMCHUILIMHBI U BU/IbI 3aHATHH (TeMaTH4eCKHil MJIaH)
Pazgen nqucuuminHel (Tema) | 71 | m3 [ JgP | CPC
Ounas ¢popma o0y4eHnus
Tema 1. Beeienue B 00JIbIINE JaHHBIC 2 2 — 12
Tema 2. JKu3HeHHbIN UK aHATUTHKA JaHHBIX 2 4 — 12
Tewma 3. BricOKONPON3BOAUTENbHBIE BEIUMCICHUS 2 4 — 12
Tema 4. MacirabupoBaHue ¥ MHOTOYPOBHEBOE XpaHEHHE 2 4 B 12
JTAHHBIX
Tema 5. Busyanusaiyis JaHHBIX M pe3yJIbTaTOB aHAJIN3a 2 4 — 12
Tema 6. Kimaccudukarys 3a1a4 aHam3a TaHHBIX 2 4 — 12
Tema 7. C10KHBIE METO/Ibl AHATUTHKU 2 4 — 12
Tema 8. OCHOBBI NOCTPOEHHS HEHPOHHBIX CETeH JuIs 4 4 12
aHaJIM3a TAaHHBIX
Bceero 18 30 - 96
3aounas popma o0yueHnus ‘ ’ ‘
OuHo-3204Hasi popma 00yueHust
1 | Tema 1. BBenenune B OonbIlve JaHHEBIE 1 2 — 14
2 | Tema 2. )KusHeHHBIN UK aHAIUTAKA JAHHBIX 1 2 - 14
3 | Tema 3. BEICOKOIIPOU3BOIUTEIHHBIC BEIYUCIICHUS 2 2 — 14
4 | Tema 4. MacmTabupoBaHue W MHOTOYPOBHEBOE 2 2 3 14
XPAHCHUE TAHHBIX
5 | Tema 5. Buzyanuzanus JaHHBIX U PE3YJILTaTOB AHAIN3A 2 2 — 14




6 | Tema 6. Knaccudukarust 3a1a4 aHaM3a TAHHBIX 2 2 - 14

7 | Tema 7. CioXHBIE METOABI AHATUTUKHU 2 2 - 14

8 | Tema 8. OcHOBBI TIOCTPOCHUSI HEHPOHHBIX CETEH UIA 2 2 B 16
aHaJM3a JaHHBIX

Bcero 14 16 - 114

4.2. Conep:xxanue pa3iesioB yueOHON TUCUUNIMHBI

Tewma 1. BBenenue B Ooublne TaHHBIC.

Hctopus u npuunHel nossieHus tepmuHa Big Data (bonbime nannsie). XapakTepucTHKI
u ucrounuku Big Data. UeTblpe OCHOBHBIX THIA JaHHBIX. AHAJIWTHKA JaHHBIX. 3aJayd,
pemaemsie Big Data.

Tema 2. )Ku3HEHHBIH UK aHATUTUKY JaHHBIX.

Meroasl u umHCTpyMeHTHI BusinessIntelligence (BI). ETL(Extract, Transform, Load)-
nponecc. CpenctBa Bl. UnctpymenTs! ananuza Bl: cpeactBa mpenocraBnenust uHpopmanu,
cpeicTBa MHTerpaiuu, cpeactsa ananusa. Online Analytical Processing (OLAP) — onepaTtuBHast
aHanmuTHYecKas oopaboTka naHHbIX. [IoHATHE KU3HEHHOTO LIUKJIa aHATUTUKY JTaHHBIX.

Tema 3. BICOKOIPOU3BOIUTEIHbHBIE BEIYMCIICHNUS .

Hcropus npoekra Hadoop u MapReduce. Hadoop Distributed File System. ApxutekTypa
Hadoop. Texunomorust Map Reduce.

Tema 4. MacmtabupoBaHue U MHOTOYPOBHEBOE XpaHEHHUE JTAHHBIX

NoSQL(NotOnlySQL). Macmrrabupyemocts. Perumukarust. CAP teopema. MongoDB.

Tema 5. Buszyanusanus 1aHHBIX U pE3yJIbTAaTOB aHAJINA3A

Tumel, 3amaun W BUAL BU3yanu3auuu. [paduku, auarpammsel, wuHPoOrpaduka,
VHTEepakTHUBHBIN CTOPUTEIUTUHT, JamoOopasl. SI3pik R um ero Bo3MoxHOCTH. AmazonS3.
Jenyrnvkanus JaHHBIX.

Tewma 6. Knaccudukarus 3a1a4d aHaIM3a JaHHBIX

DataMining. MHTeIeKTyalbHbIli aHAIN3 JaHHBIX, €ro, OTIHYKMs U 3amadn. 1ext Mining.
Web Mining. Web Content Mining. Web Usage Mining. Social media mining. RapidMiner.

Tema 7. Ca0XHBIE METOABI AHAITUTUKA

CraTucTHUecKue THUMOTE3bl M KpuUTepuu. MammuHHoe oO0y4deHue. MeTpuueckuii u
nuHelHbIX Kiaccudukaropsl. ROC—kpuBas. KnactepHslit aHanms.

Tema 8. OCHOBBI TOCTPOCHUS HEUPOHHBIX CETEH JJIs aHAJIU3a TaHHBIX

OcHoBbl HellpoHHBIX ceTell. OOydeHrne HeHPOHHOM CeTH.

Co3nanne Helipocetn B OubOnmoreke Keras: moAroTroBka MaHHBIX; KOH(UTypamms
HEHPOHHOM ceTu; HACTpoilku. DyHKIUSA TOTeph. ANTOPUTM ONTHUMM3AIIH.

4.3. [lepeueHn TeM JeKUuii

O0BéM, u
iﬁ[ Tema nexuun (bopma odyucHm
ouHast |3a0unas| O O
3a04Hast
1. | Tema nexuuonHoro 3ausatus 1. BBenenue B GomnpIme JaHHBIE 2 — 1
5 Tema nekuoHHOro 3aHATUA 2. JKU3HEHHBIN LUK aHAJIUTUKU 2 B 1
JAHHBIX
3 Tema neKIMOHHOrO 3aHATUSA 3. BBICOKONPOU3BOAMTEIBHBIC 2 B 2
BBIUHCIICHUS
4 Tema nexnuonHoro 3anstuss 4. MacmrabupoBanue U 2 B 5
MHOTOYPOBHEBOE XPAHEHUE TaHHBIX
5. | Tema JeknMOHHOrO 3aHATHA 5. Busyanmsauuss HJaHHBIX U 2 — 2




PE3yJbTaTOB aHAJH3a
6 Tema nexmmonHoro 3ansaTus 6. Kimaccudukarnus 3amad aHamsa 2 2
" | DaHHBIX
7. | Tema nekiiMoHHOrO 3aHATHs 7. CI0XKHBIE METO/Ibl AHATUTHKU 2 — 2
8 Tema nekuuonHoro 3aHATUS 8. OCHOBBI MOCTPOCHUSI HEMPOHHBIX 4 9
" | cereli WIS aHAIM3a JAHHBIX
Bcero 18 — 14
4.4. IlepeyeHnb TeM NPAKTHYECKHUX (CEMHUHAPCKUX) 3aHATHIA
O0BéM, u
Ne opMa o0y4YeHUs
TeMa npakTUuecKoro (CEeMHUHAPCKOT0) 3aHATHUS (bop ya
/I OYHO-
OYyHas |3a0yHas
3a04Hast
1 | Tema npakrtuueckoro 3ausatus 1. Co3nanue Docker Flask. 4 — 2
2 | Tema npaktudeckoro 3anarus 2. [lmatrdgopma Colab. 4 — 2
3 | Tewma mpaktudeckoro 3anstust 3. Web-npoekr Flask. 4 — 4
4 Tema npaktuueckoro 3austus 4. 3HakomctBo ¢ Orange Data 4 4
Mining.
5 Tema npaxtuyeckoro 3ansatus 5. Kinacrepuzanus. [Toctpoenue 6 5
Mozenu kinactepusaruu B Orange Data Mining.
6 Tema  MpPakKTUYECKOrO  3aHATHUS 6. Knaccudukarms. 6 2
ITocTpoenne mosenu Kiaaccudukanuu.
Bcero 28 - 16

4.5. IlepeueHnb TeM J1a60PaTOPHBIX PadoT.
He npegycmotpeHsl.

4.6. Buabl camocTosITeIbHOI pa0doThI CTYICHTOB U NepevyeHb Y4eOHO-MeTOANYeCKOro
o0ecriedyeHU ISl CAMOCTOSATEIbHOU PadoThl 00y YA IUXCS

4.6.1. TloaroroBka K ayAUTOPHBIM 3aHATHAM

Marepuansl JIEKIMH ~ SBISAIOTCS OCHOBOWM I M3YYEHUS TEOPETHYECKOM 4YacTH
JUCLUIIIIMHBI U ITIOATOTOBKH CTYACHTA K IPAKTUYECKUM 3aHATHSM.

ITpy mOAroTOBKE K ayAUTOPHBIM 3aHATHAM CTYACHT JOJDKCH:

- U3Y4MTh PEKOMEHAYEMYIO JTUTEPATYPY;

- IPOCMOTPETH CAMOCTOATENIBHO JAOMOIHUTEIBHYIO TUTEPATYPY 110 U3Y4aeMOM TEME.

OCHOBHOH 1€/IbI0 NPAKTHUUECKUX 3aHITUN SBISETCS H3Y4YEHHE OTAENBHBIX Haumboiee
CJIOKHBIX U MHTEPECHBIX BOIIPOCOB B paMKaX TE€MBbI, @ TAKXKE KOHTPOJb 3a CTEIECHbI YCBOCHUS
MPOHAEHHOrO0 MaTepHaa 1 X0JI0M BBIIIOJIHEHUS CTYICHTaMU CaMOCTOSITEIbHON paOOTHI.

4.6.2. IlepevyeHb TeM KypcOBBIX padoT (IIPOEKTOB)
He npenycMoTpeHs!.

4.6.3. TIlepeueHb Tem pedepaToB, pacueTHO-rpauYecKUX PadoT M HHBIX BHIOB
HHIMBUAYAJIbLHBIX PadoT
He npenycMoTpeHsI.



4.6.4. IlepeyeHb TeM

U Y4e0HO-MeTOANYECKOro

CaMOCTOSITeIbHOM padoThl 00y4aroIuXCcs

odecneyeHus

JJIA

Ne
n/m

Tema camocTosTeIEHON pabOTHI

Y4eOHO-METOINYECKOE
oOecrieueHne

OO0BéM, u

(dhopma oOyueHHs

OYHasa

3a04YHaA

OYHO-
3a04YHasd

Baenenue B 00JibIIME TaHHBIE

JKu3HeHHBIN OUKJI aHaJIUTHKH
JaHHBIX

BBICOKOHPOI/I?:BOI[I/ITCJ'IBHHC
BBIYHMCJICHHUA

MacirabupoBatnue U
MHOT'OYPOBHEBOE XpaHeHue
JIaHHbIX

Bmyamzaus JIAHHBIX u
PE3YJBTaTOB aHATIU3A

Knaccudukarus
JIAHHBIX

3aJa4 aHajlM3a

CI1o>xHEIC MCTOJAbI AHAJTUTHKH

OCHOBBI TIOCTPOEHHS HEUPOHHBIX
CeTeH A1 aHaIM3a JAHHBIX

1. IlapackeBoB, A. B. bonbmmue
JaHHbIe | yaeOHoe mocobue / A. B.
ITapackeBoB, A. 0O. Ceprees. -
MockBa ; Bomorma Hudpa-
Wmxenepust, 2024. - 148 c. - ISBN
978-5-9729-2120-1. - Tekcr
3JIEKTPOHHBIN. - URL:
https://znanium.ru/catalog/product/
2169699 (mara oOparneHus:
03.09.2025). — PexxuM joctymna: mo
TIOJIITUCKE.

2. Amnep, 0. ITI. Cratuctrueckoe
yIpaBJicHHe IIPOLIECCAMH.
«boiblre  TaHHBIE» yueOHoe
mocobue / 1O. II. Ammep, E. A.
Uepnbix. - Mocksa : M3n. [Jom
MUCuC, 2016. - 52 c. - ISBN 978-
5-87623-969-3. - Teker
DJIEKTPOHHBIMH. - URL.:
https://znanium.com/catalog/produc
t/1232190  (mara  obGpaiueHus:
03.09.2025). — Pexxum jmoctyna: mo
MOJIITUCKE.

3. XKenesnos, M. M. Meroasl u
TEXHOJIOTHA O0paboTKH OONIBITHX
JTAaHHBIX y4e0HO-METOIMYECKOe
mocobue / M. M. JKenesnos ;
MuUHHCTEPCTBO HAYKH M BBICIIETO
o0Opa3oBaHus Poccuiickoit
®denepanuy, HanunonansHbIit
HCCIe0BaTENbCKU  MOCKOBCKUI
TOCY/IapCTBEHHBI  CTPOUTEIbHBIN
YHUBEPCHUTET, kageapa
WH(POPMAITHOHHBIX CHCTEM,
TEXHOJIOTHI M aBTOMAaTH3alluu B
CTpOUTENbCTBE. -  MockBa
Uznarensctio MUCHU - MICY,
2020. - 46 c. - ISBN 978-5-7264-
2193-3. - TekcT : DIEKTPOHHBIN. -
URL:
https://znanium.ru/catalog/product/
2196325 (mara obOpareHus:
03.09.2025). — Pexum poctyma: 1o
TMOJIITUCKE.

4. Yopa, b. HuaoBammm SQL
Server  2019.  Hcmomb3oBanue
TEXHOJIOTHHA OOJNBIINX NaHHBIX H
MamHHOro 00y4ueHus / 6o Yopx ;
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Ne | Tema camocTosiTenbHOM PabOTHI Y4eOHO-MeTOIUIecKoe O0béM, 1

nep. ¢ anria. H. b. XXennosoil. -
Mockga : JIMK IIpecc, 2020. - 408
c. - ISBN 978-5-97060-595-0. -
Tekcr : osnekrponssii. - URL:
https://znanium.com/catalog/produc
t/1225362  (mara  oOparmieHus:
29.04.2025). — Pexxum mocTyma: 1o

IIOAIIHNCKE.
Bcero 96 114
4.6.5. JIpyrue BHIbI CAMOCTOSITEIbHOI PadOTHI CTY/IEHTOB
He npenycMoTpeHs.
4.7. llepeyeHb TeM U BUI0B 3aHSATHIA, IPOBOAMMBIX B HHTEPAKTUBHOI opMme
No ®dopma Tema 3ansTHS HurtepaktuBHbiii MeTog | O0beMm, U
/11 3aHATHS
1. Jlexmsa BBenenune B Ooblune JaHHBIE HNHTepakTuBHAS JICKUIUS 2
5. DoH OLEHOYHBIX CPEICTB /JIS MPOBEJCHUS IPOMEKYTOYHOMN
aTTecTaluu

[Tonnoe onucanue (GhoHIA OLEHOYHBIX CPEICTB TEKYIIEH U MPOMEKYTOUHOH aTTecTalluu
oOyyaroluxcsi ¢ MepeyHeM KOMIIETEHIU, OMMCcaHueM IMoKazaTenel U KpUTeprueB OLCHUBAHUS
KOMIIETECHIIUH, IIKaJI OLIEHUBAHUS, TUIIOBBIE KOHTPOJIbHBIC 3aJaHUSI 1 METOAMYECKUE MaTEpHalIbI
npenacTasieHsl B [IprokeHnn 3 K HACTOSIIEH IPOTpaMMe.

6. YuyeOHO-MeTOANYECKOE o0ecTIeueHe TUCIUTIIHHBI
6.1. PexomeHayemas JiMTepaTypa

6.1.1. OcHoBHas1 JIUTEpaTypa

Ne ABTOp, Ha3BaHUE, MECTO U3 - Koz-80 5k3. B

i p, , JIAHWS, U3]1-BO, TOJl U3/TAHUS 61O

1. ITapackeBoB, A. B. bonbme nansele : yuebnoe mocodue / A. B. IlapackeBos,

A. D. Ceprees. - Mocksa ; Bonorna : Undpa-Unmxenepus, 2024. - 148 c. - ISBN DK TPOHHBIA
978-5-9729-2120-1. - Tekct : 3JIEKTPOHHBIH. - URL.:
https://znanium.ru/catalog/product/2169699 (nara oopamenus: 03.09.2025). — pecype
PexxuM JocTyma: mo mojmucKe.

2. Annep, 1O. II. Cratuctuueckoe ynpasieHue mpoueccaMu. «bonblline TaHHbI) :
yuebHoe mocobue / 1O. II. Ammep, E. A. Uepnwix. - Mocksa : U3n. [om DIeKTPOHHBI
MMUMCucC, 2016. - 52 c. - ISBN 978-5-87623-969-3. - TekcT : 37I€KTPOHHBIH. -

URL:  https://znanium.com/catalog/product/1232190  (mata  oOparieHus: pecype
03.09.2025). — PeskumM qoCTyIa: 1O TOATMICKE.

3. JKeneznoB, M. M. Meroapl W TEXHOJOTHH OOpaOOTKH OOJBIIHX IaHHBIX :
yuebHo-MeToanueckoe nmocodbue / M. M. JKenezno ; MUHHCTEPCTBO HAYKH U neKTpOHHBI
BBICIIETO oOpa3oBaHus Poccuiickoi ®denepanuu, HanmonanbHblit
UCCIIEI0BATENbCKUI MockoBckuit rOCyJapCTBEHHbIN CTPOMTEIbHBIN pecype
YHUBEpcUTeT, Kadenpa  wHGOPMAIMOHHBIX  CHUCTEM, TEXHOJOTHH W




aBTOMaTHU3allUU B CTpOUTeNbCTBE. - MockBa : U3garenscteo MUCHU - MI'CY,
2020. - 46 c. - ISBN 978-5-7264-2193-3. - Tekct : snekTponHbIH. - URL:
https://znanium.ru/catalog/product/2196325 (mara obOpamenus: 03.09.2025). —
PexxuM joctyna: no noAmucke.

Yopa, b. MaroBanmu SQL Server 2019. Mcnons30BaHre TEXHOJIOTHHA OOIBIIHX
JaHHBIX W MamMHHOTO 00yueHus / boo Yopx ; mep. ¢ anrn. H. b. Xennosoii. -
Mocksa : IMK TIIpece, 2020. - 408 c. - ISBN 978-5-97060-595-0. - Tekcr :
anektpoHsbiid. - URL: https://znanium.com/catalog/product/1225362 (nata pecype
obpamienns: 03.09.2025). — PexxuM gocTyIIa: 1O MMOIIIKCKE.

ONEeKTPOHHBIN

6.1.2. lonosiHuTEIbHAS JIUTEPATypa

ABTOp, Ha3BaHUE, MECTO U3MIAHUS, U3]-BO, IO/l U3AHUS, KOJTMIESCTBO CTPAHHMII

UleckoBern;, 0. Ananu3 0oipmMX HAOOPOB AAHHBIX : MpakTHUeckoe pykoBoxactBo / JI. JIxk.
Yneman, 1O. Jleckosen, A. Pajpkapaman ; nep. ¢ anrin. A. A. CauHkuHa. - 2-¢ u31. - Mockaa :
JIMK IIpecc, 2023. - 500 c. - ISBN 978-5-89818-304-2. - Tekcrt : anmekrponnsrii. - URL:
https://znanium.ru/catalog/product/2102592 (mata o6pamenus: 03.09.2025). — Pexum
TOCTymna: 1o MOJIHCKE.

Kennexep, [I. Hayka o nannbix: 6a3oBsiii Kypc / Ixxon Kemiexep, bpennan Tuphu ; nep. ¢
AHTIL.. - MockBa : AnpnimHa [Ta6mmmep, 2020. - 222 ¢. - ISBN 978-5-9614-3170-4. - TekcrT :
piiekTpoHHbIN. - URL: https://znanium.ru/catalog/product/1221800 (nata oOpateHus:
03.09.2025). — PexxuiM 1OCTYyIIA: 11O MTOAIMHKCKE.

6.1.3. Ilepuoanueckue U3IaHUA
He npenycMoTpeHsL.

6.1.4. MeToauueckue YKazaHnus 1Jist oﬁyqamumxca IO OCBOCHHIO TUCHUIIJIUHBI
MeTtoanueckue YKa3aHUAg HAXOAATCS B CTaAUU pa3pa60TKH

6.2. Ilepeyenr pecypcoB HH(POPMANUOHHO-TEJIEKOMMYHHUKAIMOHHOI  CeTH

«I/IHTepHeT» (nanee - CC€Th «I/IHTepHeT»), H606XOHHMLIX AJIsl OCBOCHUSA JUCHUIIJIHHBI

IJI\/?I HazBanue nnTepHeT-pecypca, aapec U pexxumM J0CTymna
1 Buxkuneaus  —  cBOOOMHAs  DHITUKJIONCIHS. [DnexTpoHHBIl  pecypc]. URL:
" |nttps://ru.wikipedia.org/ (mata ooparienus: 03.09.2024)
9 Hayunas AIEKTPOHHAS oubnmoreka «e-Library». [DnexTpoHHbIH pecypcl].
" |URL.: https://elibrary.ru/ (nata o6pamenus: 03.09.2024).
3 (DNIEKTPOHHO-OMOIMOTeUHAS cucrema «Znaniumy [DneKTpOHHBIN pecypcl].
" |URL.: https://znanium.ru/(mxara obparmienus: 03.09.2024).

6.3. CpeacrBa o0ecnieyeHUs1 OCBOEHHS 1M CIMIIJIMHBI

6.3.1. KomnbloTepHble 00y4aomue 1 KOHTPOJIHPYIOIIHE IPOrPAMMBbI

OyHKIHS TPOTPAaMMHOTO
HanmenoBanue
Ne Bup yueOHOTO oOecrieueHUs
IPOTPaMMHOTO
n/m 3aHITHUS MOJICITHPY-
obecnieueHus KOHTPOJIb oOyuaromas
formast
1 VlexuoHHEIE,
npakTuyeckue  3amATus, http://moodle.lgau.ru + + +
caMOoCTOsITeIbHAs paboTa
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https://ru.wikipedia.org/
https://elibrary.ru/

6.3.2. Ayamo- u BHIeOnOCOOHS
He npenycMoTpeHsL.

6.3.3. KomnbioTepHble Mpe3eHTAIMH Y4eOHBIX KYPCOB

He npenycMoTpeHsL.
7. Onucanue

MaTepI/IaﬂbHO-TeXHI/I‘IeCKOﬁ

0a3ml, He00XO0MMO Jid) ¢

ocyllecTBJIeHHs 00pa30BaTe/ILHOIO Mpolecca Mo JHCIUIIHHE

HaumenoBanue 060py10BaHHbBIX
Neo [lepeuyeHb OCHOBHOTO 0060pyIOBaHMS, TPUOOPOB
W y4eOHBIX KAOMHETOB, O6’[>CIETOB IS 1 MaTepHaIoB
MIPOBEJICHUS 3aHATUI

1. | T-107 — ayautopus nns npoBenenus | Kommeiorepst — 7 mwt., cron 1 Tym6. — 1 miT.,
IIPAKTUYECKHUX 3aHATUH, | cTON ayguTopH. — 11 mwT., cTyn n/msrkmii — 1
CaMOCTOSITENILHOM pabOThI MIT., CTYA Y4eHUY. — 12 mT., 10CKa I TeX.IOK.

— 1 mt., ckameiika ay. — 6 mrT.

2. | I'-109 — aynuropwust anst nposeaenusi, | Kommerorepst — 10 mT., permupkynsatop — 1 mrT.,

JEKIMOHHBIX, CEMMHAPCKHUX | MYIbTUMEAUUHBIA MpoekTop - 1 mrT., 3xkpan — 1
7a00paTOpHBIX M MPAKTUYECKUX | IIT., CTYJI MSATKUHM — 1 1IT., 1OCKa JIJIs TEX.MOK. —
3aHATUH, IPYIIIOBBIX u|l mr, cronm kommeoT. — 10 mT., cTON
WHJMBUYyaJIbHbIX KOHCYJIbTalUy, | ayAuTOpHBIA — 10 mT., cTyn yuenud. — 30 mr.
TEKYILETO KOHTPOJIS,
MPOMEKYTOYHOMN aTTeCTaluu,
CaMOCTOSATENIbHOW pPaboThl, ydeOHOU
MIPAKTHUKH, MIOJITOTOBKH "
IIPOBEJIEHUE rocyJ1apCTBEHHON
WTOTOBOM aTTECTallUU

3. | I'-112 — aynurtopus g nposenenus | Kommprotepsr — 7 mrt., ctoa 1 tym0. — 1 .,
7a00paTOpPHBIX W TPAKTHYECKUX | TOCKa JJIS TeX. MOK. — 1 mT., cTyn yueHud. — 19
3aHITHIA, CAMOCTOSITENIbHOM pabOThl | IIT., CTOJ KOMIIBIOT. — 7 IIT., CKaM. ayJIuT. — 2

LIT., CTOJI AYAUTOPHBIN — 7 IIT.
4. | T'-113 — aynuropus ans nposenenus | Kommprorepsl — 6 1mT., pemupkynstop — 1 mr.,
7a00paTopHBIX M MpakTUyeckux | ctoia 1 Tym6. — 2 mr., TpubyHa man. — 1 mrT.,
3aHATUH, CAMOCTOSATENBHOM padOThl | CTYN I/MATKUH — | WT., CTYN ydyenud. — 15 mrT.,
CTOJI KOMIIbIOT. — 6 WIT., cKaMeika ayauT. — 9
IIT., TOCKA JUI TeX.MOK. — 1 mT., cron mapra — 13
IIT.

I'-114 — ayaurtopus nis nposenenus | Komnetotepsl — 8 mr., cron ayaut. — 1 mrT.,

5 7a00paTOpHBIX M MPAKTUYECKUX | AOCKA JJIS TeX. MOK. — | miT., jaBka — 3 miT.,

" | 3aHATHI, CAMOCTOSITENIbHON pabOThl | CKaM. ayAauT. — 5 IIT., CTOJ KOMIBIOT. — 8 wIT.,
CTOJ ayAMT. — 8 WIT., CTYJ y4yeHud. — 14 mr.

6. | I'-115 — ayguropwus s nposeacHwus, | Kommbrorepsr — 3 mt., npuatep — 1 mr., MOV —
CEMHMHApCKUX, Ja0OpaTOpHbIX U | 2 IWT., cei¢ — 1 wT., cTyn yyeH. — 11 mrT., cTon
MPAKTUYECKUX 3aHSTHH, TPYIIOBBIX | KOMIBIOT. — 2 IIT., CTYJI MATKHK — 1 mT., TymOa
U UHAMBUAYAJIBHBIX KOHCYJbTAlUH, | HOJUPOB. — 2 IUT., KOHAUIMOHED — 3 WIT., CEPBEP
TEKYILETO KOHTpOJA, | — 1 mT.

MIPOMEKYTOYHOMN aTTeCTalluu,
CaMOCTOSITEIBHON PabOThI

7. | I'-116 — ayauropus s nposenenus | Ctyn n/Markuit — 1 mr., cTya ydyeHud. — 19 mr.,

CEMUHAPCKUX 3aHITHI cToJ napta — 8 mrT., ctoa 1 Tym6. — 1 mrT., mocka
IUIA T€X. IOK. — 1 mIT.

8. | I'-117 — aymurtopus muruiomHoro | Kommetoteper — 1 mr., M®Y — 1 wr., cryn

IPOEKTUPOBAHUS, CAMOCTOSITEJIbHOM | MSITKMM — 6 IIT., cTyA ydyeHWd. — 1 mT., cTOJ]

11



paboThl, WHJVBHTyaJIbHBIX u
I'PYIIOBBIX KOHCYJIbTalUI

KOMIIBIOT. — 5 IIT., JOCKA IS TeX.IIOK. — 1 mmT.,
mKad KHWKHBIM — 2 mT., Kpecno — 1 wrT., ceild
— 1 mr.

I'-120 — ayautopust 1u1si IPOBEICHHS
7a00paTOpPHBIX H  TPAKTUYECKUX

3aHATUH, IPYIIIOBBIX u
WHUBUAYATbHBIX KOHCYJIbTallUH,
TEKYLIETO KOHTPOJIA,
MIPOMEKYTOUHOU aTTeCTalluu,

CaMOCTOSATEIBHOMN pa6OTBI

KomneroTep — 6 mr., ckameiika aya. — 5 mit.,
ctos 1 Tym0. — 2 mT., CTOJ ayAUT. — 7 WIT., CTYJ
I/MATKUN — 2 TIT., CTYJ y4eHHud. — 16 mT., CTOI
KOMIIBIOT. — 7 IIIT., IOCKA JJIs T€X.MOK. — | 1IT.
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8. MexaucuuninHapHbie CBSI3H

IIporoxo.

corsjacoBaHusl pabouel mporpaMMsbl ¢ APYTUMHU JUCHUILTHHAMU

HaumeHoBaHME NUCHMITIMHBIL, C
KOTOpPO¥ IMIPOBOAWIOCH
corjacoBaHue

Kadenpa, ¢c koTopoit
MPOBOMIIOCH COTJIACOBAHHE

[Ipennoxenus o6
W3MEHCHUSAX B pabodeit
nmporpamMme. 3aKiaodeHne 00
WTOTax COTJIACOBAHUSA

«O0BEKTHO-OPUEHTUPOBAHHBIH

Kadenpa nabopMaimoHHBIX

TEXHOJIOT M, MATEMaTHKHU U CormnacoBaHo
aHaAJIN3 U IPOTPAMMHUPOBAHUE)
(hu3ukH
Kadenpa nadpopmanmoHHbIX
«CurcreMbl HCKYCCTBEHHOTO benp V(b pMal
TEXHOJIOT Ui, MATEMaTHKHU H CornacoBaHo
MHTEIUICKTa»
bu3uKu
Kadenpa nadpopmanmoHHbIX
«CucTeMBbl TOANEPKKU TIPUHATHUS bexp v(b pMatt
TEXHOJIOT M, MaTEMaTHKHU H CormnacoBaHo

peLIeHUI»

(hm3ukH
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Jluct n3meHeHuit pabodel mporpaMMel

IIpniaoxenne 1

Howmep
Iloanuce 3aBe-
Homep MIPOTOKOJIa Crpanungl ¢ | Ilepeyenn oTKOppeEK- OLLERO
A3MEHEHUS 3acemaHus W3MEHEHUSMHY | THPOBAHHBIX MTyHKTOB Ilg(bem o
kadenphl U gaTa P
Nelor
1 8-9 46.4,6.1
03.09.2024r.
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IIpniaoxenne 2

Jluct nepuoauuecKux MpoBepoK paboyei mporpamMmbl

JIOJ>KHOCTHOE JIUII0, MPO-
BOJIMBIIIEE MTPOBEPKY
®.1.0., 10JKHOCTD,

Jara

IToTpebHOCTE B
KOPPEKTUPOBKE

IlepeueHp MyHKTOB, CTP.,
pasaesnoB, TpeOYOIUX
U3MEHEHUHN
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IIpniaoxenne 3
OEJNEPAJIBHOE I'OCYAAPCTBEHHOE BIOJPKETHOE OBPA3OBATEJIBHOE

YUPEXIEHHWE BbICIIEI'O OBPASOBAHUSA «JIYT AHCKHUI TOCY JAPCTBEHHbIN
AI'PAPHBIM YHUBEPCUTET UMEHMU K.E. BOPOIIMJIOBA»

®OH/I OHEHOYHbLIX CPEJICTB
yaeOHON AuCIUTUIMHBI «OCHOBBI pabO0THI ¢ bombIMMK TaHHBIMIY

Hamnpasnenue noarorosku: 38.03.05 busznec-unpopmaTka

Hanpasnennocts (nmpoduis): busznec-unpopmaTtika

YposeHns npodeccruoHanTbHOro 00pa3oBaHus: OaKagaBpUuaT

T'ox mrayana nonrorosku: 2024

Jlyranck, 2024
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1. IEPEYEHb KOMIIETEHIIUA, COOTHECEHHBIX C HHIUNKATOPAMMU JOCTUXKXEHUSA KOMIIETEHIUI, C YKAZAHUEM DTAIIOB X
®OPMHUPOBAHUSA B IIPOIIECCE OCBOEHMS OBPA3OBATEJBLHOM ITPOTPAMMBI

Kon xoHTpO- HaumenoBanune HanMeHOBaHUE OLIECHOYHOTO
. DopMyIHpOBKa Munukaropsl Orar (YypoBEHb) N
JMpyeMoi . IInanupyemsie Moyneit u (uin) CpencTBa
KOHTPOJIHUPYEMOH JOCTIKEHUS OCBOCHUS "
KOMITe- pe3yibTaThl 00y4eHHS paszuenoB Texymmmit [TpomexxyTounas
KOMIIETEHITUH KOMIIETCHIIUU KOMIIETEHITUH
TEHIIUU JVCITUTLTUHEI KOHTPOJIb aTTecTanus
IIK-3 Crnocoben IIK-3.1. [epBsiii aTan 3HaTh: ocHOBHI | Tema 1. Beenenme B | Tectrl 3auer
pa3pabaThIBaTh CocraBmuser (TIOpOTOBBIIA MHPOPMAIIMOHHOW ¥ | GOJIBIIKE JAHHBIC 3aKPBITOTO
MoOJend  OM3HEC- | aHKETHI U | YPOBEHB) oubnmorpadpuueckont Tema 2. J)Kv3HeHHbIi | THANA
HPOIIECCOB IIPOTPaMMBI KYJBTYpPbl PpaboTBl C LIMKIT QHAATHKHA
3aKazynKa C | HHTEPBBIO c OOJNBLIMMU TAaHHBIMU JAHHEIX
Y4ETOM npeanogaraeMeiM | Bropoii atan YMmersn: NPUMEHATD | o, o 3 Tectel 3auer
TpeOoBaHMI K|Hu (TpOBUHYTHI | METOABI, TPHEMBI U ) OTKPBITOIO
BricokonpousBoaure
UH(OPMALOHHBIM | MIPEACTABUTEISMHU | YPOBEHb) CIOCOOBI pereHus THUIA (BOIPOCH
cucTeMaM 3aKa3uuKa u CTaHgapTHRIX  3ajay | *LPHDPIC BBIMHUCIICHI JUIsL OIIpoca)
Oymymumu poeCCHOHATBHOM Tema 4.
T0JIb30BATEISIMU TeATeIbHOCTH npu | Macirabuposatue 1
CHCTEMBI, pabote ¢ MaccuBamMu | MHOIOYPOBHEBOE
aHaJIM3UpYeT OOJBIINX JaHHBIX XPAHEHHUE TaHHBIX
HCXOJHYIO Tpetuit sTan HNmetn HaBbIkM: | Tema 5. IIpaktrueckue | 3ader
JOKYMEHTAIHIO, (BBICOKHUI HCTIOJIb30BaHUS Busyammsanus 3aJaHus
OTIHCHIBACT YPOBEHB) HHPOPMAITUOHHO- JIAHHBIX U
aBTOMaTH3HUpyeM
Py KOMMYHHKAIHOHHBIX PE3YIIBTATOB aHAIN3a
BIle C TIOMOIIBIO TEXHOIIOTH, C YU4ETOM | oo o
MH(POPMAITOHHBI OCHOBHBIX TpeOOBaHMIA )
6 . Knaccudmkarms
X cucteM OuzHec- HHPOPMATUOHHOH
ITPOLECCHL, 0€e30IacHOCTH, g | Sa/at aHannsa
dopmupyer cbopa, o6pabotku u | AAHHBIX
TpeGOoBaHMs K aHAM3a Gonpiux | 1ema 7. CloxHble
KOMIIOHEHTaM JTAHHBIX METO/IbI AaHATIMTHKHU
HHPOPMAITHOHHON Tema 8. OcHOBBI
CHCTCMbI MOCTPOCHUS
IK-3.2. 3naer u | Ilepsblii aTan 3HaTh: OCHOBHBIC | HefipOHHBIX ceTeil Tectel 3auer
PUMEHSET (moporoBbIii MIOHATHS TEPMUHA | fng apammsa JaHHBIX | 3AKPHITOrO
HHCTPYMEHTHI, YPOBEHB) Bonbme [lannsbie; THUIA




METOIUKHU
OIUCAHUS
MOICTUPOBAHMUS
ouzHec-
MIPOLIECCOB,
OCYIIECTBIISIET
pa3paboTKy
MOJICIIEeH

)54

OCHOBHBIC TIOHATHUA
Data Mining;
OCHOBHBIE CII0COOBI

XpaHEHU U aHalu3a
JAHHBIX;

METOABl  WU3BICYCHUSA
3HAaHUA U3  JaHHBIX
(xnacrepuzanus,
KJaccupUKanus,
MIPOTHO3UPOBAHUE,
perpeccusi, HeUpOHHBIE
CETH).

BTopoii atan
(TpoIBUHYTHIH
YPOBEHB)

YMmeTh:
aHATM3UPOBATH
COBPEMEHHBIE TTOTOKHU
JIAHHBIX

HaXOJMTh, U3BJIEKATHh U

CTPYKTYpPHPOBATH
JIaHHBIC;

paborarb c
POrPaMMHBIMH
cpencTBamMmu JUTST

XpaHEeHUs] W aHanm3a
JTAHHBIX;
pa3pabaTsIBaTh u
aIarITUPOBATh
IIPOrpaMMHBIE
KOMITOHEHTBI pabOTHhI C
JNaHHBIMH  JUIL  HYXIT
MIPEPHUATHS

Tperuit aTan
(BBICOKMIA
YPOBEHB)

HMeTh HABBIKH:
XpaHCHUSA W aHaJN3a
JaHHBIX;

HaBBIKAMH W3BJICYCHUS
3HaHUH W3  JTaHHBIX

TecTbl
OTKPBITOTO
THTA (BOTIPOCHI
JUTSI OTIpOCa)

3auer

IIpakTrueckue
3a/1aHus

3auer
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(xmacrepuzanms,
Knaccuduranms,
MPOTHO3MPOBAHHE,
perpeccusi, HEHPOHHBIE
CEeTH)
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2. ONIUCAHUE MOKA3ATEJIEA U KPUTEPUEB OIIEHUBAHUA KOMIETEHIUS
HA PA3JIMYHBIX 3JTAINAX HUX ®OPMUPOBAHUSA, OIIMCAHHUE HIKAJ

OLNEHUBAHUA
Ne | Hammerosare Kparkas IIpencraBnenue
XapaKTepHCTHKA OIICHOYHOTO [Mkana
1/ OIICHOYHOTO Kputepun orieHnBaHMs
o cpejicTBa OIICHOYHOTO CpencTBa B OIICHUBAHU
cpencTBa honme
1. | Tecr Cuctema TecroBsle B Tecte BemmonHeHo 90- Orenka
CTaH/JAPTU3UPOBAH | 3ajaHus 100% 3apaHuit «Omauuno» (5)
HBIX 3aJJaHHH, B Ttecre BhImonHeHno Ooxaee | OreHka
TTO3BOJISIOITAS 75-89% 3amanuii «Xopowo» (4)
U3MEPUTh YPOBCHB B tecte BoimonHeno 60-74% | Ouenka
3HAHUM. 3a1laHui «¥Y0oenemeopu
menvHo» (3)
B tecre BbmonHeno menee | OueHka
60% 3amanuit «Heyodosnemsop
umenvroy» (2)
Bousbmas yacth | OueHka
oIpeaesIeHun He | «Heydosremeop
TIpeCTaBJICHA, 6o | umenvro» (2)
MpEJCTaBiICHa C TPyOBIMHU
OIMOKAMH.
2. | Ompoc dopma paboTsl, Bompocs! k [TponemMoHCTpHPOBAHEBI Omnenka
KOTOpasi MO3BOJIIET | OIpPOCY npennoyiaraempie  OTBETHI; | «Omuuunoy (5)
OIICHUTH KPYyro3op, MPaBUIHHO HCIOJIB30BaH
YMCHHE JIOTHYCCKH ANTOPUTM OOOCHOBAaHWH BO
HOCTPOUTD OTBET, BpeMsI pacCyXAEHHUil; ecTh
YMCHHE JIOTHKA pacCyKICHUH.
IPOJAEMOHCTPHUPOBA IIponeMoHCTPHPOBAHBI Omnenka
Th MpeanoyiaraeMbple  OTBETHI; | «Xopouwio» (4)
MOHOJIOTUYECKYIO €CTh JIOTHKA PAacCYXICHUH,
peub ¥ UHBIC HO HETOYHO WCIOJIb30BaH
KOMMYHUKATHBHEIC ITOPUTM OOOCHOBaHHI BO
HaBBIKU. Y CTHBII BpEMsI PACCY)KJICHMHA W He
ompoc obnamaeT BCE OTBETHI IIOJIHBIE.
00JIBIINMH IIponeMoHCTpUPOBAHEI Orenka
BO3MO>KHOCTSIMHU MpearoaraeMele  OTBETHL, | «YOosremeopu
BOCIIUTATENLHOTO HO HEMpaBWILHO | menvHoy (3)
BO3JCHCTBUS, HCTIOB30BaH aNrOpUT™M
CO3/1aBasi yCIOBHS 000CHOBaHMH BO  BpeMs
ISt pacCcyXJeHUH; OTCYTCTBYET
He(OPMAITEHOTO JIOTHKA paccyXaeHun;
oO1eHusI. OTBETHI HE TOJIHBIE.
OTBETHI HE IPEICTABICHBL Orenka
«Heyoosnemesop
umenvHoy (2)
3. | Ipakruuyeckne | HampasneHno Ha IIpakTHueckue [IponeMoHCTpUPOBAHO Ouenka
3aJaHuA OBJIAJICHNC 3alaHUA CBOOOJTHOE BIIAJICHHC «Omauuno» (5)
METO/IaMU 1 podeCcCHOHATBEHO-
MCETOiaMH MOHATUITHBIM aImapaTom,
H3ydaeMon
cnmmmasL Js BJIAJICHIE METOIAMHU U
pelenus METOIMKAMH JUCIUTUIAHBL.
npeaiaracTcs TToxa3zans! crrocoOHOCTH
pemmThb CaMOCTOSATEIBHOTO
KOHKPETHOC MBIIIUICHHS, TBOPUIECKOM
3afaHne AKTUBHOCTH. 3a/laHue
(curyaruio) 6e3
S —- BEITIOJTHEHO B TIOJTHOM
MareMaTHYeCKHUX obbeme.




HanmenoBanue
OLIEHOYHOI'0
cpencTBa

Kparkas
XapaKTepUCTHKA
OIIEHOYHOTO
CpeAcTBa

IIpencraBnenue
OLIEHOYHOT'O
CpencTBa B
honme

Kpurepuu ouenuBanus

[Ikana
OLIEHHUBAHUSA

pacuerosB.

[IpogemoncTpHUpOBaHO
BJIaJICHUE
npoQecCHOHANIBHO-
MOHSATUIHBIM
MpY IPUMEHCHUU METOJIOB U

anmaparom,
METOIUK JAUCLIUITIINHBI
HE3HAUYUTCIIbHBIC
HCTOYHOCTH, IIOKa3aHbI
CIIOCOOHOCTH
CaMOCTOSITEITBHOTO
TBOPUYECKOH
AKTUBHOCTH. 3ananue
BBIMIOJIHCHO B TOJHOM
o0beMe, HO C HEKOTOPBIMH

MBIIIJICHUS,

HCTOYHOCTAMM.

Orenka
«Xopowo» (4)

[IpogemoncTpHUpOBaHO
BJIaJICHHE
npoQecCHOHANBHO-
MOHSATUHHBIM araparoM Ha
HU3KOM YPOBHE;
JIOTIYCKAIOTCS OMIMOKU IIpH
IMPUMECHCHUHU METOI0B u
METOIUK JUCILIUITIINHBI.
3ajanue  BBIMOJHEHO HE

ITOJIHOCTBIO.

Ornenka
«Yooenemsopu
menvho» (3)

He nponemoHcTpupoBaHo
BJIaJICHHE
npodeccuoHaIbHO-
MOHATUMHBIM  allapaTom,
METOJAMH M METOIUKAMHU
JUCUUIUIVHEL 3aJaHue He

BBITIOJTHCHO.

Orenka
«Heydoeremesop
umenvroy» (2)

4.1

IK3aMeH

KontpoarsHoe
MEpOIpHUsTHE,
KOTOpOE
MIPOBOAUTCS 110
OKOHYaHHH
H3Yy4eHUsI
JOUCHMIIINHBL.

Bonpocs! k
3aueTy

IToka3aHo 3HaHUE TEOPUU
BOMPOCA, TOHATUHHO-
TEPMHUHOJIOTHIECKOTO
anmapara JUCUUTUIHHBIL;
yMEHHE aHaIN3UPOBATh
npo0Oiemy, coepiKaTeIbHO
1 CTUJIUCTUYCCKU I'PaMOTHO
u3Jaratk CyTh BOIIPOCa;
rIIyOOKO NMOHUMATh
MaTtepHa; BlajgeHHe
AQHAJMTUYECKUM CII0COO0OM
U3JIOKEHHS BOIIPOCa,
Hay4YHBIX MJeH; HaBBIKAMHU
apryMEHTalluH U aHan3a
(hakTOB, COOBITHI, SIBICHUH,

MPOLIECCOB.
BricTaBnsercs

o0yuaromemycs, TOJTHO,
moApoOHO W TPaMOTHO

Orenka
«Omauuno» (5)
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Kpartkas IIpencraBnenue
Ne | HaummenoBanue P pea
XapaKTepUCTUKA OLIEHOYHOIO [Ixana
1/ OIICHOYHOTO Kputepun onieHnBaHms
OIICHOYHOTO CpencTBa B OIICHUBAHU
il cpencTBa
cpencTBa honme
OTBCTHUBIICMY Ha BOIIPOCHI
omnera u BOIIPOCHI
9K3aMeHaTopa.
[Toka3zano 3Hanue ocHOBHBIX | OneHka

TEOPETUYECKUX TOJIOKEHUHN
BOIIPOCA; yMEHUue
AHAJIU3UPOBATH SIBJICHHA,
(hakThI, OEWCTBUS B paMKax
BOIIPOCA; COAEP’KATEIBHO U
CTHJIUCTHYECKH  TPaMOTHO
u3naratb CyTh BOIIPOCA, HO

uMeeT MECTO
HEJI0CTATOYHAs MOJIHOTA
OTBETOB II0 H3JIaracMoMy
BOIPOCY.
[IpogemoncTpHUpOBaHO
BJIaJICHUE  AHAIUTHYCCKUM
criocodom U3JI0KCHHUS
BONpOCa M HAaBBIKAMH
apryMeHTaluH.
BricTaBnsiercs
o0ydJaromemycs,

MOJTHOCTBIO  OTBETHUBILEMY
Ha BOINpPOCH Owmiera U
BOIIPOCHI 9K3aMeHaTopa, HO
JONYCTHB IIpU  OTBETax
HEe3HaYUTENbHBIC OIIMOKHY,
YKa3bIBarOmiu€ Ha HaJIUYNEC
HECHCTEMHOCTH "
po0EJIOB B 3HAHUSX.

«Xopouio» (4)

Iloxa3aHo 3HaHUE TEOpUU

BOTIpOCa (parmeHTapHO
(nenosnHOTA N3JI0KEHHS
nH(pOpMaIHH;

ONEPUPOBAHUE TMOHATUAMHU
Ha  OBITOBOM  YpOBHE);
YMEHHUE BBIJCIUTH TJaBHOE,
chOpMyJIMPOBaTh  BBIBOJIBI,

MOKa3aTh CBSI3b B
NOCTPOCHHUM  OTBETa  HE
HPOJEMOHCTPHPOBAHO.
BrageHne aHAIMTHYSCKHM
criocobom H3JI0KEHUS
BOIIpOCa u BJIaJICHHE
HAaBBIKAMH  apryMEHTAIM{
HE IPOAEMOHCTPHPOBAHO.
OOydaromuiicss AOMyCTHII

HECYIICCTBCHHBIC OLInOKHU
IIpru OTBETAaX Ha BOIIPOCHI

Orenka
«¥Yooeremsopu
menvro» (3)

6meroB U BOIPOCHI

9K3aMEHaTOopa.

3HaHue noustuitHoro | OueHka
ammapara, TEOpHH BoImpoca, | «Heydogremesop

HE NPOAEMOHCTPHPOBAHO;

yMeHHe aHaJIM3UPOBAThH
yueOHBIA  Marepuan  He
MIPOIEMOHCTPUPOBAHO;

BJIaJICHUEC  aHATUTHYECKUM

umenvroy» (2)
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Ne | Hammeropare Kpatkas IIpencraBnenue
XapaKTepUCTHKA OLICHOYHOT'O [lxana
1/ OLICHOYHOTO Kpurepuu oneHnBaHus
I cpencTBa OLICHOYHOTO cpencrTsa B OLICHUBAHUS
cpencTBa honme
crocobom W3JI0KEHUS
BOIIpOCa u BJIaJICHHE
HaBbIKAMH  apryMeHTallu
HE IPOAEMOHCTPHPOBAHO.
OOyyaronuiicss He OTBETHI
Ha OAWH WX ABa BOIIpoCa
Ousera U JOMOJTHUTEIBHBIC
BOIIPOCHI DK3aMeHaTopa.
4.2 | Dx3ameH KonTponrsHoe TecroBsle 90-100% npaBUiIbHEIX | OneHka
MEPOTIPHSTHE, 3aaHus K | OTBETOB «Omauunoy (5)
KOTOpOe JK3aMEHY 70-80% npaBwiIbHEIX | OmeHka
MIPOBOIUTCSI o OTBETOB «Xopowo» (4)
OKOHYaHUU 60% npaBUIBHBIX OTBETOB Onenka
U3YYCHUS «Yooeremsopu
AHCLHILIHHEL menbHo» (3)
10-50% npaBwiIbHbIX | OLeHKa
OTBETOB «Heyoosnemeop

umenvroy» (2)
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3. THHOBBIE KOHTPOJIBHBIE 3AJAHUA WJIUX HWHBIE MATEPHUAJIBI,
HEOBXOJIUMBIE JJIsI OHEHKW 3HAHWH, YMEHMI, HABBIKOB M (WJIN)
OIIBITA JEATEJBHOCTH, XAPAKTEPU3YIOIIUX 3TAIIBI ®OPMHUPOBAHUA
KOMIIETEHIIUM B IMPOLECCE OCBOEHMUA OBPA3OBATEJIbHOM
IMPOT'PAMMMBbI

OueHovHbIC CpeCcTBa /s NPOBEICHUS TEKYIIero KOHTPOJIs
Texymuii KOHTPOJIb OCYILECTBISETCS MPENoAaBaTeNIeM IJUCLUIUIMHBI IIPU INIPOBEICHUU
3aHATUH B (hOpMe TECTOBBIX 33aJaHUN, YCTHOTO OIPOCA U MPAKTHUECKUX 3aJaHUM.

IIK-3. Cnocoden paspabdaTpiBaTh MOAEIH OM3HEC-TPOLECCOB 3aKA34YHKa € Y4eTOM
TpedoBaHMii K HHPOPMAIIMOHHBIM CHCTEMAaM.

IIK-3.1. CocraBjisieT aHKeTbl M NPOrpaMMbl HHTEPBbI0O C TMpeaANoJaraeMbIMU
NPeICTABUTENSIMH 3aKa34YMKa W OyAyIIHMH I0JIb30BATEJSIMH CHCTEMbI, AHAJIU3HPYET
HCXOHYI0 JOKYMEHTAIUIO, ONMHUCHIBAET aBTOMATHU3NpYyeMble c MOMOIIbI0
UHG(pOPMALMOHHBIX CHCTeM OHM3Hec-Tpouecchl, popMupyeTr TPeOOBAHMS K KOMIIOHEHTaM
HUH(OPMALMOHHOM CUCTEMBI.

IlepBblii 3Tan (MOPOroBoii YpoBeHb) — MOKa3biBaeT CPOPMUPOBAHHOCTH MOKA3aTeJsl
KOMIIETEHIIUHM <«3HATb»: OCHOBbI HMH(OPMALMOHHON M OmOauorpaguyeckoil KyJbTYpbl
padoThI ¢ 00IBLIIUMH JAHHBIMH.

TecToBble 3aJaHNUsI 3AKPHITOr0 THIIA
1. TpeumMy1IeCTBOM HCIOJIH30BAHUS aJaANITHPOBAHHOI0 MPOrPaMMHOro odecnedeHusi Data
Mining mo cpaBHeHHIO C TOTOBHIMH ITPOTPAMMHBIMHU NMPOTYKTAMH M HX CAMOCTOSITEJILHBIM
HCIOJIb30BAHUEM SIBJISIETCSI: (BHIOCPHUTE OJTMH BapHAHT OTBETA)
a) aJanTUPOBAHHOCTh
0) He TpeOyeTcs JOMUCHIBATH MTPOTPAMMHBIN KOJT
B) TPYAOEMKOCTb TIOJATOTOBKHU JIAHHBIX
T') HET BO3MOXKHOCTH IOJICTPOUTH IIPOTPaMMHOE 00eCIIeUeHHE IO HYKIbI OM3HEeca

2. ITocTaHoBKa OM3HeEC-3a1a4U — 3TO ITAN, KOTOPbIii: (BHIOCPHUTE OJUH BAPHAHT OTBETA)

a) popMynHpyeT KOHKpETHbIe OM3HEC-3a]au, M OHU YXKE HE MOTYT ObITh H3MEHEHBI

0) QopMynmupyeT KOHKpETHbIE OW3HEC-33a/laud, U OHH MOTYT OBITh HM3MEHEHBI B XOJIE
MIPOXOXKACHHSI IMEHHO 3TOTO IHKJIA

B) QopMynmupyeT KOHKpETHbIE OW3Hec-3aJa4d, ¥ OHH HE MOTryT OBITh W3MEHEHBI B XOJI¢
MPOXOXKACHHSI IMEHHO 3TOTO IHKJIA

r) GOpMyJIUPYET 1IN HA TIEPCIIEKTUBY

3. SQL —3T0... (BEIOECpPHTE OJUH BAPHAHT OTBETA)
a) pesIMoOHHast 0a3a TaHHBIX

0) SI3BIK HECTPYKTYPUPOBAHHBIX 3aIIPOCOB

B) SI3bIK CTPYKTYPUPOBAHHBIX 3aIIPOCOB

T') CPEICTBO IS CO3/IaHUS MANTUIAHOB

4. Hadoop — 3T0...(BbIOCpUTE OJMH BapHaHT OTBETA)

a) HaO0Op YTUIUT, U MPOTPAMMHBIN KapKac MJis BBIIOJHEHHUS PacClpeneiCHHBIX MPOTPaMM,
paboTaronux Ha Kjactepax

0) pacnpenenénnas CYB]], mo3Bosstomnias oOpadaTeiBaTh OOIBINNE JAHHBIE

B) SI3BIK BBITTOJTHEHUS 3a/1aHuii B mapagurme MapReduce
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r) pacnpenenéHHas (aiimoBas cuctema, NMpeqHa3HAYCHHAs I XpaHeHHs (HaijoB OOJIBIIOTO
00BéMa

5. OrmerbTe BepHOe mnNoHMMaHMe Variety B KOHTeKcTe Xapaktepuctuk Big
Data...(BbIOepuTE OTUH BapUAHT OTBETA)

a) BBICOKasi CKOPOCTh T€HEPUPOBAHHS JTAHHBIX

0) pa3HbIe TUIIBI JAHHBIX B KOJOHKaX TaOmuI pensiuoHHbix CYB/]

B) pa3HO00pasue oTpaciel, sIBIAIOLINXCSI UCTOYHUKAMHU JAHHBIX

I) pa3HooOpa3ue THIIOB JMJAaHHBIX, BKJIIOYAIONIMX B c€0S CTPYKTYpUPOBAaHHBIE, YACTUYHO
CTPYKTYpUPOBAaHHbBIE U HECTPYKTYPUPOBAaHHBIE

Kiroun

a

S I
H o |w|w

6. IIpouumaiime mexkcm u ycmanosume nocieo08amenbHOCHb.
YcTaHoBHTE TOC/€IOBATEIbHOCTh J3TamoB mpomecca Data-Mining wmexay Humn
COOTBETCTBHE.

Ortansl npouecca Data-Mining

a) [onumanue 6msHeca (Business understanding)

6) IloaroroBka nanubix (Data preparation)

B) Omnenka (Evaluation)

r) [lonumanue u coop nanubix (Data understanding and collection)

1) Monenuposanue (Modeling)

e) PazéptriBanne (Deployment)

Kirou

a9F56JH’B9e

Bropoii 3Tram (MpOABMHYTBHIH YPOBEeHb) — IIOKa3biBaeT CHOPMHPOBAHHOCTH
MO0Ka3aTeJIi KOMIIETEHIMH «yMeTb»: NMPUMEHATh METOAbI, PHEeMbl U CIOCOObI pelIeHHs
CTAHJAPTHBIX 32/1a4 NPO(PeCcCHOHAJBHOH [esiTeIbHOCTH NpH padore ¢ MacCHBAMH
00/IbIIMX JaHHBIX.

3agaHus OTKPHITOrO0 THIA (BONPOCHI AJIs ONPOCA):
1. Uro o3navaer repmuH «Big Data» B nH()OpMAIIMOHHBIX TEXHOIOTHSX?
2. Uto sBNIIETCS OCHOBHOM 11e71b10 00paboTku Big Data?
3. K10 1 B KakoM roay BriepBbie BBeN TepMuH «Big Data»?
4. Kakue rinaBHble Xapaktepuctuku Big Data?
5. Kakue nonsatus cogepxut B cede npuHuun tpex "V"?

Kiroun

1. | Big Data — 3To KpymHbIE MacCUBBI Pa3HOOOpa3HON WH(OPMAIMK U CTEK CHEIUATBHBIX
TEXHOJIOTUH 111 paboThl ¢ Heill. TepMuH NpUMEHseTcs K TakuM oObeMaM JaHHBIX, C
KOTOPBIMHU I0JIb30BATEIbCKUN KOMIBIOTEP U OPUCHBIE TPOIPAMMBbI HE CITPABSITCSL.

2. | I'maHoii nenpio oOpadotku Big Data siisiercst ObicTpoe 1 3G (EeKTHBHOE HCIIOIh30BaHHE
BCEX BHUJIOB MH(POPMAIIUHU B YCIOBUSAX HETPEPHIBHOTO M3MEHEHUS M MPHUPOCTA B OOIBIINX
00BéMax.
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3. | Tepmun Big Data wmm «bonwsmmue Jlanuwsie» mosiBuics B 2008 roxy. Kypuanm Nature
MOCBATWIJI  CIICIBBIYCK B3PHIBHOMY pOCTy 00BEeMOB uH(pOpMAlMH, YHOTPeOUB 3TO
cioBocouetanne. CyMTaeTcsi, YTO HWMEHHO Ojaromaps pedakTopy 3TOr0 H3IaHHA
Kmuddopay JInHdy noHsTHE BOIIIO B OOUXO/I.

4, CYH_ICCTByeT MECTb OCHOBHBIX XapPaKTCPUCTUK Bbonpmux JAaHHBIX: CKOPOCTH HAKOIIJICHUSA
JaHHBbIX, 06’beM, pa3Hoo6pa3He, JOCTOBCPHOCTb, UBMCHUYMUBOCTH U ICHHOCTD.

5. | Xapakrepuctuku omnpeaessione Tak HasbiBaeMblii mpuHimn «Tpéx Vx»( Volume,
Velocity, Variety): o0bem (00beM HaHHBIX), CKOPOCTb (CKOPOCTh HAKOILUICHUS),
MHOroo0pasue (MHbopMaIs pa3IuIHbIX GopMaToB).

Tpernii 3Tan (BbICOKHI YpPOBEeHb) — NOKa3bIBaeT COPMHUPOBAHHOCTH INOKA3ATeJIA
KOMIIETCHIIUH «MMETh HABBIKM»: MCIOJb30BAHMA WH(POPMALMOHHO-KOMMYHHKAIHOHHBIX
TeXHOJIOTHH, C Y4YeTOM OCHOBHBLIX TpeOoBaHMi HMHGOPMAIMOHHOH 0e30MaCHOCTH, IJIs
cOopa, 00padoTKH ¥ aHAJIU3A 00JbIIMX JAHHBIX.

IIpakTH4yeckune 3aaHUA:

3ananue 1. B smuke 10 oguHakoBbIX AeTanel, IpoHyMepoBaHHbIX HOMepamu oT 1 g0 10.
W3 smuka HayraJ BBIHUMAIOT LIeCTh jAeTaneid. HaliTu BepoATHOCTB TOT0, YTO Cpeiu OTOOpaHHBIX
nerajuei Oyzaer nerans Homep 37

3ananue 2. UrpanbHblii KyOuK OpocaroT aBa pasza. HaiiTu BEpOsSTHOCTH TOro, YTO CyMMa
0uKoB OyzeT 6osbuie 10?

3amanue 3. Kpyr BpamieHus BoJuka pasziefieH Ha 24 OJIMHAKOBBIX CEKTOpa, KOTOpHIE
npoHymepoBaHbl 0T 1 10 24. HaliTu BeposSTHOCTh TOrO, UTO METKA BOJIYKA YKa)KET Ha CEKTOp C
HOMEPOM, KPaTHBIM TpeM?

3ananue 4. U3nenue cobuparoT U3 KOMIUIEKTYIOIINX, KOTOPbIE IOCTYHAIOT C TPEX 3aBOJIOB.
Jloni KOMIUIEKTYIOIIMX B M3JEIMU OT Ka)XKJIOTO 3aBOja, COOTBETCTBEHHO, paBHbI 0,5; 0,3; 0,2.
Jons OpakoBaHHBIX KOMIUIEKTYIOIIMX CpeaM MOCTYNUBIINX, paBHa (mo 3aBogam) 0,01; 0,005;
0,015. HaiiTi BeposITHOCTb TOTO, YTO coOpaHHOE u3aenue Oyaer OpakoBaHHBIM, €CJIU B TOAHOM
n3/ieIuy OpaKkoBaHHbBIE U3JENUs HE TOIMYCKAIOTCS.

3amanue 5. IlporpaMMUCT Npu HanmMCaHUM MPOrpaMMBbl JenaeT omuOku. M3 Hux
CHHTAaKCHYECKHE OIMMOKH COCTaBJIAIOT Noar0 0,3, ceMaHTHYECKHE OIMMOKH COCTAaBIISIOT JOJIIO
0,55 u cemumoruueckue omubku — 0,15. Komnunsatop He oOHapyKHBaeT CHHTAKCHYECKHE
omuOKku ¢ BepoaTHOCTHIO 0,05, cemMaHTHYEeCKHE OMMUOKH C BEpOATHOCTHIO 0,8 1 cCeMUOTHYECKHE
omKOKu ¢ BeposTHOCTHIO 0,9.

HaiiTu BeposATHOCTH TOro, 4YTO HaNMCAaHHAs MPOrpaMMMCTOM IIporpamma Iocie
KOMIHWJISIIIUK OYAET CoAepKaTh OLIHOKH.

Knroun

0,6

1/12

1/3

0,095

S E RN

0,59

IMK-3.2. 3HaeT U NpUMeHseT HHCTPYMEHThI, METOAUKHU ONMUCAHUS U MOJAETUPOBAHUS
OM3HeC-TPOIEeCCOB, OCYLIECTBJISIET Ppa3padoTKy Moaeei.

IlepBolii 3Tan (MOPOroBoii YpoBeHb) — MOKa3bIiBaeT CPOPMUPOBAHHOCTH MOKA3ATEsI
KOMIIETEHIIUN <«3HATh»: OCHOBHbIe MOHATHS TepMuHa boabmme JlaHHbIe; OCHOBHBIE
nousaTuss Data Mining; OCHOBHbIE CIOCOObI XPAHEGHUSI W AHAJIM3Aa JAHHBIX; METOAbI
U3BJIeYeHHs] 3HAHUH W3 JAHHBIX (KJacTepu3alnus, Kjiaccupukamnusi, NpPorHo3upoBaHue,
perpeccusi, HeHpOHHbIE CETH).
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TecToBble 3aJaHUsI 3AKPHITOr0 THIIA
1. Maiite onpenesenue Big Data (BpiOepute 0J1iH BapuaHT OTBETA)
a) KOMIUJIEKCHBI Ha00p HHCTPYMEHTOB 00pa0OTKH CTPYKTYPHUPOBAHHBIX JAHHBIX KOJIOCCATBHBIX
00BEMOB
0) KOMIUIEKCHBIH HaOOp MOAXO0/I0B, UHCTPYMEHTOB U METOJ0B 00pabOTKH CTPYKTYPHUPOBAHHBIX
Y HECTPYKTYPHPOBAHHBIX JTAHHBIX KOJOCCAIBHBIX 00EMOB
B) KOMIUIEKCHBIA HA00Op METOJI0B 00PaOOTKH HECTPYKTYPUPOBAHHBIX TAHHBIX
I') KOMIUIEKCHBIH HaOOp METOJ0B OOpabOTKM CTPYKTYPHUPOBAHHBIX JaHHBIX KOJIOCCAIBHBIX
00BeMOB

2. Kak npoucxoauT o0y4eHne HeiipoHHoM ceTu? (BIOCPUTE OJMH BapHaHT OTBETA)

a) SKCIEepPThI HACTPAUBAIOT HEHPOHHYIO CETh

0) ceThb 3amyckaeTcss Ha OOyd4alolleM MHOXKECTBE, M He3aJICCTBOBAaHHBIE HEHPOHBI
BBIKHJIBIBAKOTCS

B) CETh 3allyCKaeTCs Ha 00y4aroleM MHOXECTBE, U MOJICTPAUBAIOTCS BECOBbIE 3HAUECHUS

T') CeTh 3aIlycKaeTcsl Ha 00ydJaromeM MHOKECTBE, M TOOABISIOTCS WM YOHPAIOTCS COCTUHEHUS
MeX1y HepoHaMHU

3. D¢ dexTuBHO npuMeHsaTh Data Mining ¢ mebio 3alUTHI OT...(BBIOEPUTE OJUH BapUAHT
OTBETA)

a) MOIIIEHHUKOB

0) uHQHUIUPYIOMHX O0TOB

B) MH(UIIMPOBAHHBIX KIINCHTOB

T') HHCANAEepOB

4. Tlpumepom npumeHeHusi Big Data He MoKeT ObITh...(BbIOCPUTE OJTUH BApUAHT OTBETA)
a) 30HAMpOBaHUE 3eMJIU U3 KocMoca

0) pOAUTENIbCKUI KOHTPOIb

B) XpaHEHHE JJaHHBIX KJIMEHTOB B COLICETSX

T') JOCTYH K KpyITHEHIIINM OHOIHOTeKaM

5. B kpayacopcuHre BKJaJ B NPOEKT KAaKI0I0 YYACTHMKA OCYyIeCTBJseTcs...(BpIOepHTe
OJIIH BapUaHT OTBETA)

a) nuiib pUuHaHCaMU

0) nuIIb 3aTpaTaMu BpeMEHH

B) pecypcaMu — KOMITBIOTEp, BpeMs U T.]I.

I') IpUBJIEUYEHUEM ayTCOPCHHTa

Kiroun

0

(@)

gk~ wnN e
[

or}

6. Hpoqumaﬁme meKcm u ycmanosume coomeemcmeue
B Taﬁﬂ]/llle NMPUBEIACHDLI IIOHATUA 110 TEME OﬁpﬂﬁOTKl/I Boabmux JaHHBIX H UX onmpeaecjJacHue.
YcranoBure MEKAY HUMH COOTBETCTBHE.

OrnpezesnieHre TepMrUHa Tepmunbl

1. Ilportecc co3manust HOBBIX MPU3HAKOB U3 UMEIOIIUXCS a) Knacrepusanus qaHHbBIX
JAHHBIX, YTOOBI YIYUIIUTH pabOTy MOJIETTU MAIIMHHOTO
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o0yJeHus

2. Cnoco06 HarisigHOro MpeacTaBlIcHHsS pe3yabTaTtoB | 0) Feature Engineering
00pabOTKM NaHHBIX C IMOMOIIBIO TPaPUKOB, TUATPAMM,
CBOIHBIX TaOJUIl, OJOK-cXeM, HHPOTpadHUKH U TETUIOBBIX
KapT.

3. IIpouecc CHUCTEMAaTHYECKOU opranuszanuu | B) Busyanuzanus nqaHHbix
HeoOpaOOTaHHBIX JAaHHBIX B TPYIIbl WIM KAaTErOpUM Ha
OCHOBE OOITNX XapaKTEPUCTUK WIIM aTPUOYTOB.

4. PazOueHne MHOXeCTBa 0OBEKTOB Ha MOAMHOXKecTBa Mo | r) Knaccudukanus maHnHbIX
3aIaHHOMY KPUTEPUIO

5. Ilpoumecc oObenuHeHus W OOOOUICHHWS MAHHBIX U3 | 1) Arperamus JaHHBIX
Pa3pO3HEHHBIX UICTOYHUKOB B €IMHBIA HA0Op JaHHBIX.

e) OunbTparus JaHHBIX

3anumuTe B TaOJUITY BRIOpaHHBIE OYKBBI [10J1 COOTBETCTBYIOUIMMH ITU(PpaMu

1 2 3 4 5
0 B r a bi |
Bropoii 3Tan (NpoABUMHYTHLIH YpPOBeHb) — MOKa3bIBaeT C(HOPMUPOBAHHOCTH

NMOKAa3aTeJii KOMIIETEHUHH «yMeTb». AaHAJIU3HPOBATH COBPEMEHHbIe NOTOKH [AHHBIX;
HAXOIUTh, W3BJIEKATh W CTPYKTYPHPOBATh [aHHbIe; padoTaTh ¢ NPOrPaAMMHBIMU
cpeaIcTBaMHU JJisi XPaHEeHUs] W aHAIM3a [aHHBLIX; pa3padaTbiBaTh U AaJaANTHPOBATH
NMPOrpaMMHbIe KOMIIOHEHTHI PA0O0ThI ¢ TaHHBIMU JIJI51 HYK/ IIPeNPUATHS.

3agaHus OTKPBITOrO0 THIA (BONPOCHI AJIsl ONPOCA):
1. Tlepeuncnute ctanuu Data Mining.
2. Onmmmte TexHosoruto MapReduce?
3. Uto o3Hauaet TepMuH NoSQL?
4. OCHOBHBIE TTPUHITUIIBI TOTOKOBO 00Pa0OTKH JaHHBIX.
5. IlpuBeuTe MpUMephl UCTIONB30BaHUS IOTOKOBOW 00pabOTKH COOBITHIA.
Kiroun

1. | 1. CBOOOIHBIN MOKCK — BBISBIICHHE CKPBITHIX 3aKOHOMEPHOCTEH

2. Banupanus — npoBepKa JOCTOBEPHOCTH BBISIBJICHHBIX 3aKOHOMEPHOCTEH

3. IIporHocTudyeckoe MOJICIUPOBAHUE — IMpEICKa3aHUE HEU3BECTHBIX 3HAYCHUM, Ha
OCHOBE IOJIy4YEHHBIX Ha IIEPBOM CTaAUU 3aKOHOMEPHOCTEN

4. AHanu3 UCKIIIOYEHUI — BBISIBJICHUE AaHOMAJIMM HalJIEHHBIX 3aKOHOMEPHOCTEN

2. | MapReduce — wmozesnp pacnpenenEHHbIX BBIYUCICHHM, MpPEACTaBICHHAS KOMITaHHEH
Google, ucnonp3yemasi Ui HapajieNbHBIX BBIYUCICHUNA HAJ OYEHb OONBIIUMHU (IO
HECKOJIbKUX TeTabalT) HabopaMH TaHHBIX B KOMITBIOTEPHBIX KJIACTEpaXx.

Cytp MapReduce cocroutr B paszneneHud HHPOPMAIMOHHOTO MacCHMBa Ha 4YacTH,
napauienbHOil  00pabOTKM KaXJOW YacTH Ha OTIEIbHOM Yy3J€ U (DUHAIBHOTO
00BbEeIMHEHHS] BCEX PE3YJIBTATOB.

3. | Tepmun NoSQL mpumeHsieTcss K XpaHWJIUIIAM JTaHHBIX, KOTOPhIE HE MCIOJB3YIOT SI3BIK
3anpocoB SQL. BmecTo 3TOro oHM 3ampalinBarOT JaHHBIE C IOMOLIBI IPYIHX SA3BIKOB
MIPOrpaMMHUPOBAHMS U KOHCTPYKLUH.

4. | — IlocrostHHBIN NOTOK AaHHBIX. Data streaming npeamnosnaraeT o0paboTKy HENPEPHIBHOTO
MOTOKA JTAHHBIX, KOTOPBI MOXKET OBITh OECKOHEUHBIM HITH OIPAaHHUYEHHBIM BPEMEHEM.

— Huzkas 3amepkka. OniHa U3 KIIFOYEBBIX OCOOEHHOCTEH MOTOKOBOH 0OPaOOTKU JaHHBIX
— 3TO BO3MOXKHOCTb 00palaThiBaTh JaHHbIE ¢ MUHUMAJIBHOM 3aJI€p’KKOM, MOPOHl Jaxke B
MUJUIACEKYHAAX.

— Y4ér BpeMEHHOH NOCIEA0BAaTEIbHOCTH M MOPAJIKA HPOUCXOXKJEHUS COOBITHH mpu
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00paboTKe, Jaxe eCIM OHHM JOCTUTIIM IOTOKOBOT'O IpOIleccopa CO CMEIICHHEM H3-3a
CETEBBIX 3aJICPIKEK.

5. | — ®unaHcOBbIi cekTop. baHkn U (UHAHCOBBIE OPraHMU3ALMU HUCIOJIB3YIOT MOTOKOBYIO
00paboTKy MAHHBIX Ui MOHHUTOPUHIA TpaH3aKLMH, OLEHKHM PUCKOB M BBISABICHUS
MOLICHHUYECTBA B PEKUME PEAIbHOIO BPEMEHU.

— Tpancnopt u noructuka. KomnaHum MCnosb3yroT NOTOKOBYIO 00pabOTKY AAHHBIX IS
OTCJIC)KUBAHMSI JABUKCHUS TPAHCIIOPTA, ONTUMU3ALMM MapLIPyTOB M IPOrHO3UPOBAHUS
BPEMEHH JIOCTABKHU I'PY30B.

— PexomennatensHble cuctembl. IloTokoBas 0O0paboTKa MaHHBIX IO3BOJISICT OHJIANMH-
Mara3uHaM aHaJIW3MpOBATH I0JI30BATEIbCKUE JAHHBIE U INIPEAJaraTb PEKOMEHIAINH B
peXuMe pearbHOr0 BPEMEHH, YBEJIMYMBAs MPOJAXKU U YIIydllas I0JIb30BaTEIbCKUN
OIIBIT.

Tpernii 3Tan (BbICOKHI YpPOBEeHb) — NOKa3bIBaeT COPMHPOBAHHOCTH IOKAa3aTess
KOMIIETCHIIUN «MMETh HAaBBIKH»: TePMHHOJIOTHeld Boabmmx 1aHHbIX TepMuHoaorueit Data
Mining; oCHOBHBIMH c0cO0aMM XpaHEHHS] U AHAJIN3Aa JAHHBIX; HABBIKAMH H3BJIeYCHHS
3HAHUI W3 JaHHBIX (KjacTepu3anus, kKjaaccuukanmsi, NPOrHO3MPOBAHUE, perpeccus,
HellpOHHBIE CETH).

IIpakTH4yeckue 3aaHUA:

3ananue 1. JlaHHbIE, KOTOpPBHIE UCIOJIB3YIOTCS B IMPOrpaMMe, MOTYT ObITh IPEICTaBIEHBI
MOCTOSIHHBIMU 3HaYeHUSMU (KOHCTAHTAaMH) U U3MEHSIEMbIMU, KOTOPbIE XPAHATCS B IEPEMEHHBIX.
[lepemennble 0003HAYAIOTCSI UMEHAMH, KOTOPbIE MOTYT COZEpKaTh JIATUHCKUE OYKBbI, IU(DPHI,
3HaKa MOTYEPKUBAHMS U IOJKHBI HAYMHATHCS C OYKBBI.

Ecnu 3amano a = /, TO 3TO 3HAYMUT. ..

3ananue 2. Kakas onepauust Hajl peIsLMOHHBIMY JaHHBIMH IIPECTaBIeHa?

3a,Z[aHI/Ie 3. Kakas oniepanus HaJ pCILIIMOHHBIMM JaHHBIMU HpeﬂCTaBHeHa?

3amanue 4. Kakas onepanus Haja pesIIuOHHBIMU JJAHHBIMU TIPEICTaBICHA?
A-B

3amanue 5. Kakas onepauus HaJl pesiIUOHHBIMU JJAHHBIMU PEJICTaBlIeHA?
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Kiroun

INCPEMECHHAA a 6YI[6T HUMCTb LICJIBIﬁ THIIL

00BEeIHEHE

TIEPCCCUCHUC

BbIUMTaHUE (Pa3HOCTH)

S

MIPsIMOE MTPOU3BEACHUE

OueHo4HBIE CpeICTBA /ISl IPOBEACHUS MIPOMEKYTOYHOM aTTecTaluu

NoogkrwdpE

IIpomesxyTouHast aTTecTaus IPOBOAUTCS B BUJIE dK3aMEHa.
Bomnpocs! piis 3xk3aMeHa

[Tonsitne «Big Data» B MHPOPMAIMOHHBIX TEXHOJIOTHSIX.

OcHoBHas nens o6padotku Big Data.

I'maBHBIE XapakTepuctuky Big Data.

OcHoOBHbIE NOHATUSA NpUHLKIA Tpex "V".

KBa3u-cTpyKTypHUpOBaHHBIC JaHHBIC.

Bo3morkHbIe 3Tanbl paboThl ¢ OOJIBIIMMU JaHHBIMU.

O0630p moaxom0B K paboTe C AAHHBIMH: OT SI3bIKa IMPOCTBHIX 3alpOCOB 0 METOJIOB

aHajm3a OOJIBIINX JaHHBbIX.

8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25

WNuTennexTyanbHbI aHATU3 JAHHBIX: KPaTKUH 0030p MOAXO0I0B.
['eneTnyeckue alropuTMBbIL.

JlepeBbs IPUHATHS pEILECHUN.

Busyanu3anus 607IbIINX TaHHBIX.

Crnennduka xpaneHus: 1 00padOTKU OOJBIINX JaHHBIX.

[Taker yrunut, Oubanorek u gpeiimBopros Apache Hadoop.
[Ipeumymiectsa pemenunit Ha 6a3e Hadoop.

Texnonorust MapReduce.

JocTounctsa u Hegoctatku MapReduce.
JIoKyMEeHTO-OpHUEHTUPOBAHHBIE XPAHWINILIA.

Qaiinosas cucrema HDFS, nmpuHInm padoThI.

@ynkiuu NameNode B HDFS.

Perumukarus nanueix B Hadoop.

KommnonenTs! y3na Slave B Hadoop.

Kommnonents! y3ma Master 8 Hadoop.

ABroHoMHbIH pexxuMm Hadoop. Llenun ncnonbs3zoBanusi.

Onenka kayecTBa 00y4eHUs MOJIEIIH.

Oco6ennoct NoSQL BJl u otnuuus ux ot pensiuoHHbix BJ[. Tumst NoSQL 6a3

JaHHBIX.

26.
217.
28.

[MpenmymectBa n HepoctaTku NOSQL.
AccoIMaTuBHBIC MTPaBUJIA.
XapaKTepUCTUKH aCCOIIMATUBHBIX MTPABHIL.
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29.
30.

MCTO,Z[BI IMMOUCKa aCCOIMMAaTUBHBIX ITPAaBUJIL.
AHanu3 OONBIINX JaHHBIX H Tpal]I/IHHOHHBIfl aganm3a. OCHOBHEIC XapaKTCPHUCTHKU U

OTJIMYUTCIIBHBIC YCPTHI.

31.
32.
33.
34.
35.

Ocnognble Tunbl Data Mining

Kreropun Web Mining.

OcnoBnas 3agada Web Content Mining.

OcCHOBHBIE 3371a41 UHTEIUICKTYaTbHOT'O aHAIN3a TEKCTOB.

Mopnens nanubix HBase. IloHsTHS CTpOK, KOJOHOK, ceéMeWcTBa KOJOHOK. (CBoicCTBa

CEMENCTB KOJIOHOK. BpeMeHHbIE METKH.

36.
37.
38.
39.
40.

Opranmsanus oomMeHa JaHHbIMA My Spark u HBase.

Xpanenue nanueix B HBase. ®aiiner HFile, ux opranuzanus.

Tunsl KJIaCTEPHBIX CTPYKTYP.

Tuns! Bu3yanuzamnuu. TpeOoBaHUS TPEIBSIBISIFOTCS K BU3YAIU3AIIHH.
MongoDB. XapakrepucTuka u ciocod XpaHEeHHUs JaHHBIX.
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4. METOIMYECKHE MATEPHUAJIbI, OHNPEAEJISIOIIUE  ITPOLEAYPbI
OIHEHUBAHUA 3HAHUHW, VYMEHHMU, HABBIKOB 1 (WJH) OIIbBITA
JAEATEJIBHOCTH

JUis BBIMOJNIHEHUS NMPAKTUYECKUX 3aJaHUN CTYICHTY HEOOXOIUMBI: pydKa, JUCTHI IS
YEPHOBBIX MOJICYETOB, KATBKYIISITOP.

Texkymmii KOHTPOJIb

TectupoBanue JUIsi MPOBEACHHUS TEKYIIETO KOHTPOJS MPOBOJUTCA B BHJIE TECTOB HIIH
CHUCTEMBI JUCTAHIIHOHHOTO 00yuenust Moodle.

Ha tectupoBanue orBoautcs 20 MuHyT. Kaskaplii BappaHT TECTOBBIX 33JJaHUI BKJIIOUAET
10 BompocoB. KonmdyecTBO BO3MOXKHBIX BapHaHTOB OTBEeTOB — 4. CTyIeHTYy HEOOXOIUMO
BBIOpATh OJIUH MPAaBUIIBHBIN OTBET. 3a KaXKAbIi MPaBUIBHBINA OTBET HA BOMPOC NpucBanBaeTcs 10
6ammoB. Illkama mepeBoma: 9-10 mpaBWIBHBIX OTBETOB — OIEHKAa «oTiaudHO» (5), 7-8
MPaBUJIBHBIX OTBETOB — OIIEHKAa «Xopomio» (4), 6 TmNpaBUIbHBIX OTBETOB — OIEHKA
«YIOBJIETBOPUTEIHHOY (3), 1-5 mpaBUIBLHBIX OTBETOB — OIIEHKA «HE YIOBIECTBOPUTEIHHOY (2).

Omnpoc Kak CpelNCcTBO TEKYLIETO KOHTPOJS MPOBOIUTCS B (hOpME YCTHBIX OTBETOB Ha
Bonpochl. CTyIeHT OTBEYaeT Ha MOCTABICHHBIM BOMPOC Cpa3y, BpeMs Ha MOATOTOBKY K OTBETY
HE MPEJOCTaBISAETCS.

[IpakTryeckue 3aJaHusl KaKk CPEACTBO TEKYIIETO KOHTPOJIS MPOBOASTCS B MHUCbMEHHOMN
¢dopme. CtyneHTy BBIAAETCS 3aaHue U peaocTaisiercs: 10 MUHYT JUIs TOATOTOBKH K OTBETY.

IIpomexxyTouHas aTTeCTANMA
DK3aMeH IPOBOIUTCSA B yCTHOU (popme. M3 nKk3aMEHaIMOHHBIX BOIIPOCOB COCTABIIACTCS
20 »sk3aMeHaMOHHBIX OmieToB. Kakaplii OmiieT cocTOMT W3 Tpex BompocoB. KommekT
9K3aMEHAIIMOHHBIX OUJIETOB MPE/ICTABICH B Y4€OHO-METOAMYECKOM KOMILIEKCE TUCIIUILTUHBIL.
Ha noaroToBky K 0TBeTy CTYJIEHTY IpenocTanisieTcd 20 MUHYT.
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