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Pabouyto mporpammy coctaBui(u):

JIOTICHT MHCTUTYTA ITU(PPOBBIX TEXHOJIOTHH, KaH[. e, HayK, AoueHT ['ymunaa O.M.

(Oondicnocmy, yuernoe 36anue, cmenetsb, Qamunus U.0.)

PenienzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

OtcyTcTBYET

Penensent

(OondxcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qucuuiminHbl coctaBiena Ha ocHoBanuu @I'OC BO u yyeOHoro miana
HaIpPaBIICHUS TOJITOTOBKU
22.03.01 MarepuanoBeieHHE U TEXHOJIOTHH MAaTEpPUAJIOB

Cpoxk aeiicTBusi padoyeii mporpaMMsbl TMCHUILIMHBI 10 «31» aBrycra 2031 r.

COI'NTACOBAHO

Z[I/IpeKTOpOM HWHCTUTYTA OCCIIUIOTHOM aBUalnuu 1 OCCITMIIOTHBIX MOOMIIBHBIX CHCTEM

« _» 20 T A.A. 1lleBnoB
(noonucy) (U.0. Damunua
YTBEPXIEHO

Ha 3acepanuu nHcTUTyTa HUGPOBHIX TEXHOIOT UM

(mpotokou 3acenanus Ne 1 ot «05» centsiops 2025 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Llenb ocBOEHUS AUCUUILUTUHBI — (OPMHPOBAHUE y OOYYAIOUIMXCS CHUCTEMATH3MPOBAHHBIX
TEOPETUYECKUX 3HAHUM U MPAKTUUECKUX HABBIKOB B 00JACTU MHTEJUIEKTYaJIbHOI'O aHAJIN3a JaHHBIX
(Data Mining), HeOOXOIMMBIX JUIS PEIICHHS TPUKIIAJAHBIX 33124 U3BJICUCHUS 3HAHUN U3 JAHHBIX.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

I[I/ICI_[I/IHJII/IHLI U INpPaKTUKHU, Ha OCBOCHHUH KOTOPBIX 6a31/1pyeTc;1 JaHHasg JUCHHUILIMHA:
«Bricmas mareMaTnka. DJIIEMEHTHI BBICIICH anre6pbl H TCOMETPHUMN .

JIMCUMIUTUHBL U TPAKTUKH, JUISI KOTOPBIX OCBOEHUE JIaHHOM TUCIUIUIMHBI HEOOXOIMMO Kak
npenmectBytomiee: «IloaroToBka K mporeaype 3amuThl | 3alIUTa BBITYCKHOW KBaTU(UKAIIMOHHON

paboTHI».

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

dDopmupyeMbie U
KOHTPOJIMpyeMble
KOMIIETCHIIUH
(K01 1 HAMMEHOBAHUE)

HNuauxkaropsl
JOCTHKEHUS
KOMIIeTeHIN i
(Koa 1 HAMMEHOBAHUE)

IInanupyemble pe3yJibTaThl
o0yueHust

OIIK-8 Criocoben
MOHUMATh MTPHHITUTIBI
paboThl COBPEMEHHBIX
WHPOPMAIIMOHHBIX
TEXHOJIOTHI 1
UCTIOJIB30BATh MX JIJIS
pelIeHus 3a1aq
npodeccnoHanbHOM
JeSATEIIEHOCTH

OIIK-8.1. ITonnmaet
OCHOBBI HH(OPMATHUKHU U
HPUHLIMIIBI paOOTHI
COBPEMEHHBIX
MH(OPMaLMOHHBIX
TEXHOJIOTHH U
MIPUMEHSIET UX JJIs
pelieHus 3aaa4y
[ToHuMaeT OCHOBBI
WH(OPMATUKU U TIPUHIUTIBI
paboThl COBPEMEHHBIX
UH(OPMAIIMOHHBIX
TEXHOJIOTHH U
MIPUMEHSIET UX IS
penieHus 3aaaqy

3nath: coBpemenHble OC, CVYB/,
bpertMBOpKH, WHCTPYMEHTBI
pa3paboTKu; POCCUIICKHE aHATIOTH.
YMers: AQHaJIM3UPOBATh nuT-
nanamadT ¥ BEIOUPATh MOAXOASIINE
TEXHOJIOTHH JIJISl TPOEKTA.

Bnanets: HaBbIKaMu
CPAaBHHUTEIBLHOTO aHAJIN3a
TEXHOJIOTHM.

OIIK-8.2. Vcrionb3yer
MPUHIINT PabOTHI
COBPEMEHHBIX
UH(OPMAIIMOHHBIX
TEXHOJIOTHI U TPAMEHSIET
WX JUTSl pEIICHUs 3a/1a4
poQeCCHOHATBHON
JESITEIIbHOCTH

3HaTh: KPUTEPUH BBIOOPA TEXHOJIOTUI
(MpoU3BOAUTENHHOCTD,
JIMIIEH3UPOBAHUE,
0€301acHOCTb).
YMmeTs: 000CHOBBIBATh
TEXHOJIOTUIECKOTO CTeKa
KOHKPETHOT'O IPOEKTA.
BrnaneTs: HaBBIKAaMH COCTaBJICHUS
TEXHUYECKOT'0 33/1aHUSI HA OCHOBE
BBIOPAHHBIX TEXHOJOTHH.

MMoAACPIKKaA,

BBIOOp
TSt




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

Bun . DopMbI TEKYLLIET0
Moay.ab (pa3nein) yueOHoii Ha“MeHOBaHEe TEM AT Cemectp Obwem, Bajuibl Wutepakrus, KOHTPOJIsl (HaMMeHOBaHuUe
(yuedHoii pa6oThI) q. 4.
padoThI OIIEHOYHOI'0 CPeCTBA)
Monyns 1. Beenenue B Jlexl Jlex1 AxTyanbHOCTB, 6a30Basi TEPMUHOJIOTHS 3 2 - -
MHTEIUICKTYTbHBIH U TeHACHIUH pa3BuTHsi. OCHOBHBIC 3a/1a4H,
AHAITN3 TaHHBIX: OCHOBHBIE STarbl ¥ KIACCU(PHUKAIISI METOIOB aHAIN3a
MOHATHS U 331241 JTAHHBIX.
Cp Jlex2 [penBaputenbHast 00pabOTKa TaHHBIX. 3 2 - -
Knaccuduxkanms.
Cp CaMoCTOsITeIbHOE N3YIEHHUE METOAMYECKUX 3 20 - -
pPEKOMEHIAINI TIPH TOATOTOBKE K
MPaKTUIEeCKUM paboTam
Cp [Ip1 Perpeccus. Acconmanusi, 3 2 11 - Oruer 1o npaxTHYCCKoii
MOCIIeI0BATENbHAS ACCOIUAIIHSI, AaHOMAJINH U badore |
BU3yaJIH3alysl.
Cp [Ip2 BeicokonpounssoauTebHas o0paboTka 3 2 11 - .
OT4eT 1o MPaKTHIECKOM
naHHbIX. [IporpammHbIe cpeapl s baGoTe 2
WHTEIJIEKTYaJIhbHOTO aHaJIN3a JIaHHBIX.
Mopyns 2. MeTtonabt Jlex2 Jlex3 OcHOBHBIE METOIBI M IPEIBAPUTEIBHAS 3 2 - -
pe1o0padoTKH TaHHBIX U 00paloTKa JJaHHBIX.
KITACCH(UKAIIH Cp Jlex4 Onrrumu3zarus Mpu3HAKOBOTO 3 2 - -
rpocTtpaHcTBa 6e3 TpanchopMaun
MIPOCTPAHCTBA MPHU3HAKOB.
Cp CaMocTOosTENbHOE N3YICHHE METOIMICCKIX 3 20 - -
PEKOMEH Al TTPH MTOATOTOBKE K
MTPaKTUYECKUM paboTaM
Cp [Ip3 Koutponmpyemas HemapaMmeTpruaeckas 3 2 11 - OTYeT Mo MPaKTUIECKOM
HelpoceTeBas KiaccUpUKanusl. abote 3
Cp [Ip4 Knaccudukanus mo MEeTory MaIiiHbI 3 2 9 - OTyYeT no MpakTUYECKO
ONOPHBIX BEKTOPOB. [{epeBbs pelIeHuUI. abote 4
Monyns 3. Perpeccus, Cp JlexS5 Tlonsitre perpeccun. OCHOBHBIE ATAITbI 3 2 - -
MOVCK 3aKOHOMEPHOCTEH U PErpeccCHOHHOT0 aHAIN3A.
aHAJIN3 aHOMAaJIUH Cp Jlex6 Onucanue anroputMa acCoIMalkH. 3 2 - -




Bun . DopMbI TEKYLLIETO
Moay.ab (pa3nen) yueOHoii Ha“MeHOBaH?e TEM AT Cemectp Obwem, Bajuibl Wutepakrus, KOHTPOJIsl (HaMMeHOBaHuUe
(yuedHoii pa6oThI) q. 4.
padoThI OLICHOYHOI'0 CPEACTBA)
Cp CaMOCTOATENBHOE N3YYEHUE METOANYECKUX 3 20 - -
pEeKOMEHIAIHii PU OATOTOBKE K
MIPaKTHYECKUM paboTam
Cp [Ip5 ANropuTMbl CeMEHCTBA « ATIPHOPI. 3 2 9 - OT4er 10 MPaKTHIECKOM
Anroputm GSP. pabote 5
Cp [Ip6 OOHapyx)eHHEe aHOMATMIA U METOIbI 3 2 9 - OT4er Mo MpaKTUIECKOM
BH3YaJIH3aIIHN. abore 6
Mopyns 4. Texnonoruu u | Cp JIex7 IlpuHIMIBI OpraHU3aLuN 3 2 - -
MHCTPYMEHTBI AJIs BBICOKOTIPON3BOIUTEIHHBIX BHIYUCICHUH.
pacrpeaeneHHoi SMP-cucremsl.
00pabOTKH TaHHBIX Cp Jlex8 Mogenu napanienbHbIX BEIYUCICHUN 3 2 - -
MPMD, SPMD.
Cp CaMocCTosTeNIbHOE N3YYEeHHUE METOANYECKUX 3 14 - -
PEKOMEHJALUN MPU MOJATOTOBKE K
MPaKTUYECKUM paboTam
Cp [Ip7 Inardopma mporpaMMUpOBaHUS U 3 2 9 - OT4er N0 MPaKTHIECKOM
BBIIIOJIHEHHS PaCIIPEICIEHHBIX BBIUNCICHU. pabdote 7
Hepensunonnsie 60a3el ganHbIX. Cpensl 1
SI3BIKH ITporpaMmMupoBanus Python, R.
ITA [TpomexyTouHas aTTecTanus 3 0,25 - -
Kontponp |3auer 3 3,75 40 Tecrosble 3aganus 1-480
Hroro; 108 100

Cxema pacyera UTOroBOro 0a/1J1a: 10 HAKONUTEJILHOMY PEHTHHIY
Texymuit pedtuHr + Pe3ynbrat HTOroBoro recra



5. O6pa3oBaTesibHbIE TEXHOJIOTHH
[Tpn u3ydeHnn AUCHMIUIMHBI HCIIOIB3YIOTCS CIIEAYIONIIE 00pa30BaTeNIbHbIC TEXHOIOTHUH:
- TEXHOJOTMH TPAJAUIMOHHOTO O0y4YeHus B (opme NeKuui, MpakTUYecKux padoT u
CaMOCTOATENILHON pabOThl 00YJaIOIINXCS;
- TEXHOJOTHS MPOEKTHOTO OOYYEHHUsS: pealu3anus U 3aIlIUTa OTYETOB M0 MPAKTUYECKUM
paboTam.

TexHomornu TpagUIIMOHHOTO OOydYeHHMsS - OpraHu3anus ydeOHOro Iporecca B BY3e,
OCHOBaHHAs Ha JICKIIMOHHBIX U MPAKTUYECKUX (hopMax 00ydeHus: 00bICHUTEIbHO-MILTIOCTPATHBHOE
oOyuenue. JlaHHAsE TEXHOJIOTHSI IPUMEHSETCS BO BCEX MOAYJISIX Kypca.

TexHosorMsl WHTEPAKTUBHOTO OOYydYeHHMs - OpraHu3anus yd4eOHOro mporecca, KOTopas
IpeAroaracT MaKCHMaIbHYI0 aKTHBHOCTh OOYdalomuXcs B Iporecce GOPMUPOBAHUS KITFOUEBBIX
KomrieTeHIiH. Ha mpakTudeckoM 3aHATHH OOYdYalOIIMECs MPEJCTABISIOT PE3YNbTaT BBITOJIHCHHS
3a71aHHOHN paObOTHI.

6. MeToguyeckue yKazaHusi 0 OCBOEHHIO IH CLHHIJIMHBI

6.1. PekoMeHaaI[UM 110 MOATOTOBKE K MPAKTHYECKUM 3aHITHAM

OO0yuaromumcs CleyeT:

® IIpU MOATOTOBKE K NPAKTUYECKHUM 3aHATHAM CJelyeT 00sS3aTelIbHO HCIOJIb30BAaTh HE
TOJILKO JICKI[UH, Y4eOHYIO JIUTEepaTypy, HO U IpYrHe UCTOUHUKH;

e B Hauaje 3aHATHI 3a4aTh IPENoJaBaTeNII0 BOIPOCHI 10 MaTepuaily, BbI3BaBIIEMY
3aTpyJHEHUS B €ro NOHMMAHMM M OCBOEHUHU IpPHU PELICHUM 3a]ad, 3aJaHHbIX UL
CaMOCTOSITEJILHOTO PELICHMUS;

® Ha 3aHATUM JOBOJUTH KAXKJYIO 337a4y 1O OKOHYATEIbHOIO PEIIEHUs, IEMOHCTPUPOBATh
NOHMMAaHHE IPOBEJEHHBIX pPAacyeToOB (aHAIU30B, CUTyalWil), B ciy4yae 3aTpyAHEHUU
oOpamiarbes K IpenoiaBaTesto.

s Toro yTOOBI MPAKTUYECKHE 3aHATHUS MPUHOCWIM MaKCHMalbHYIO MOJIb3Y, HEOOXOAUMO
IIOMHHTD, YTO PELIEHUE 3a7a4 IPOBOASATCA 10 PACCMOTPEHHOMY Ha JIEKLIMSIX MaTEpUally U CBSA3aHBbI,
KaK MpaBWJIO, C JETaJbHbIM paz00poM OTIENbHBIX BOMNPOCOB JIEKIIMOHHOrO Kypca. Cuemyer
MOJYEPKHYTh, YTO TOJIBKO I1OCIJIE YCBOEHHS JIEKIIMOHHOTO MaTepraa ¢ OIpeIeIeHHON TOUKH 3pEHUs
(a UIMEHHO C TOH, C KOTOPOW OH M3JaraeTcs Ha JIEKIMIX) OH OyJIeT 3aKpeIuIsIThCsl 00ydaromuMcs Ha
NPAaKTUYECKUX 3aHATHSIX KaK B pe3yJbTaTe 00CYKISHHS U aHAJIN3a JIEKIMOHHOI'O MaTepuaa, Tak 1
C IMOMOIIBIO PELIEHUS MPOOIEMHBIX CUTYyalul, 3a1a4. [1pu 3TUX ycnoBusx o0yyaronuiicst He TOJIbKO
XOpOILIO YCBOUT MAaTepHall, HO U HAY4YUTCAd IPHUMEHATH €r0 Ha IPAKTUKE, a TaKXKe IOJIy4UT
JOTIOTHUTEIIbHBIA CTUMYJI (M 3TO OUEHb BAXKHO) /1711 aKTUBHOM MPOPaObOTKHU JEKIUH.

[Tpu camocTOATENBHOM PELICHNH 33/1a4 HY>)KHO 00OCHOBBIBATh KK bl 3Tall peIIeHus, UCXO1s
U3 TEOpPeTHMYECKHX MoJoxkeHuil kypca. Eciu oOydaromuiics BUIUT HECKOJIBKO MyTEeH pelieHus
npo6JeMbl (3a7auu), TO HY>)KHO CPaBHUTb UX M BHIOpaTh caMmblil pannoHainbHbIN. [Tone3no 10 Havana
BBIUMCJIEHUM COCTaBUTh KPATKUM IJ1aH perieHus npooiemsl (3afaun). Pemenue npobieMHbIX 3a1a4
WIY IPUMEPOB CIIeIyeT U3J1arath MoApoOHO, BEIUMCIIEHUS PACIoiiaraTh B CTPOrOM MOPSAKE, OTAETSA
BCIIOMOTaTeNIbHbIE BEIYUCIIEHUS OT OCHOBHBIX. PelieHus nmpu HeoOX0JMMOCTH HY)KHO COIIPOBOXKIaTh
KOMMEHTapUsAMHU, CXEMaMH, YEPTEKAMHU U PUCYHKAMHU.

Crnenyer TOMHHUTH, YTO pEIIEHWE KAXKIO0M Y4eOHOW 3amayu JIOHKHO JOBOJUTHCS [0
OKOHYATEeJIbHOTO JIOTHYECKOTO OTBETa, KOTOPOro TPeOYyeT YCIOBUE, U 110 BO3MOXHOCTH C BBHIBOJIOM.
[TosryueHHBIH OTBET ClielyeT MPOBEPUTH CIIOCOOAaMH, BHITEKAIOIUMH U3 CYIIECTBA JaHHOW 3a7auu.
[Tone3Ho Taxke (€ciM BO3MOXKHO) peliaTh HECKOJIBKHMMM CIOCO0aMHM M CPAaBHUTH IOJIyYEHHbIE
pe3ynbTaThl. PemieHue 3ajad AaHHOTO THMA HYKHO MPOJOJDKATh 10 MPUOOPETEHHs TBEPIbIX
HAaBBIKOB B X PELLIECHUHU.



6.2. PexoMeHIal[UM 110 MOATOTOBKE K 3a4eTy

[ToaroroBka K 3adery CHOCOOCTBYET 3aKpEIJICHHIO, YIiyONEeHUI0 M OOOOIIEHHIO 3HAHMM,
MOJIy4aeMbIX, B Mpolecce 00ydeHus, a Takke MPUMEHEHUIO UX K PEIICHHUIO MPAKTHYECKUX 3ajad.
['oTOBsCH K 3aueTy, OOy4aroIUiics JIMKBUIUPYET MMEroIuecs: npoOenbl B 3HAHMSX, YriyOuser,
CHCTEMaTH3UPYET U YIOPSA0UMBAET CBOM 3HaHM. Ha 3auere oOydaronuiics AeMOHCTPUPYET TO, UTO
OH IIpuoOpen B npouecce 00ydeHHs! 10 KOHKPETHOW yueOHOM JUCLUIUIMHE.

Ha xoHcynpTanmmm mepen 5K3aMEHOM OOYyYaroIluecss TOJDKHBI OBITh O3HAKOMIICHBI C
OCHOBHBIMH TPEOOBaHUSIMHU U ITOJYYUTh OTBETHI HA BO3HUKAOIIME B IPOLIECCE OATOTOBKHU BOIIPOCHI.

Heo6xoanMo opueHTHpOBaTh 00yYarOIUXCS HA CHCTEMATUYECKYIO IOATOTOBKY K 3aHATHSIM B
TEYEHUE CEMEeCTpa, 4YTO IO3BOJMT MCIIOJIb30BaTh BpeMs HK3aMEHAllMOHHOM ceccuu s
CUCTEMAaTU3alUU 3HAHUMN.

7. OueHOYHBIE CPEICTBA

7.1. IlacopT OLIeHOYHBIX CPEACTB

Cemect Konx konTpoupyemon HaumeHoBaHue
P KOMIIeTEHIIUHU (MJIM ee YACTH) OLICHOYHOI'0 CPEACTBA
3 OIIK-8 TecroBrie 3aganus 1-480

Bomnpocsr k 3auery 1-64
OtueTsl 10 NpaKkTU4eCKuM padboTtam 1-7

7.2. TunoBble 3aJaHUS] U HHbIE MATepPUAJIbl, HEO0X0IMMBbIe VIl TEKYIIEero KOHTPOJIs

7.2.1. TunoBble TECTOBbI€ MATEPHAJIBI
(naumenosanue oyeHouHo20 cpeocmsa)

Tunossle npuMepsl 3aaHUl

3aganue 1
Yo sIBIsIeTCS] OCHOBHOM 11€JIBbI0 HHTEJUICKTyaIbHOT0 aHanu3a nanHbix (Data Mining)?
Bri6epute oquH 13 4 BapuaHTOB OTBETA:
1. Xpanenue 6onpmux 00eMOB HH(DOPMALIUH.
2. + BbisiBjIeHUe CKPBITHIX, HETPUBUHAJIBHBIX H MPAKTHYECKH MOJIE3HBIX
3aKOHOMEPHOCTeH B JaHHbIX.
3. Coznmanue BU3yaJbHBIX OTYETOB ISl PYKOBOJCTBA.
4. TlepeBoxa MaHHBIX B YAOOHBIHN ISt BOCOPUATHS (popMmart.
3aganue 2
Kakas u3 nepeunciennsix 3a1a4 HE sBiseTcst TunuuHOM 3a1aueil MHTENIEKTYaIbHOTO aHAIN3a
JTaHHBIX ?
Bribepure oquH 13 4 BApHaHTOB OTBETA:
1. Knaccudukarusi.
2. Knacrepuzanus.
3. + Hopmaau3anusi TaHHBIX.
4. Tlouck accOLMaTUBHBIX MPABUIL.
3aganue 3
Kaxkoii atan mporecca ananusa nqannsix (KDD) ciienyer cpa3y nmocie coopa JaHHBIX?
Bri6epute oaun U3 4 BapuaHTOB OTBETA:
1. Tloctpoenue moaenu.
2. + IlpeaBapuresibHas 00padoTKAa U OYMCTKA JaAHHBIX.
3. HuTepmnperanus pe3yabTaToB.
4. Pa3BepThIBaHUE PEIICHUS.



3amanmue 4
Mertoabl 00yuenus ¢ yautenem (supervised learning) xapakrepusyroTcst TEM, UTO:
Bri6epute oquH u3 4 BApuaHTOB OTBETA:
1. Mopensb uileT BHYTPEHHIOIO CTPYKTYPY JaHHBIX 0€3 3apaHee U3BECTHBIX OTBETOB.
2. + Jlast o0y4yeHUs MOAeTU UCMOJIB3yeTcs HA0OP JaHHBIX ¢ pa3MeYeHHbIMH NMPUMePaMu
(M3BeCTHBIMHU BbIXOJHBIMHU 3HAYEHUSIMH).
3. Mopenb TpeOyeT MOCTOSTHHOTO BMEIIATEIhCTBA YEJIOBEKA-IKCIIepTa B MPOIecce PadOTHI.
4. ANropuTM caM pellaeT, Kakue JaHHbIE eMy HeOOXO0UMbI 1Ji1 00ydeHusl.
3amanue 5
UTo u3 MepeducIeHHOrO SBJISETCS COBPEMEHHBIM TPEHIOM B pPa3BUTUU HHTEIIEKTyaabHOTO
Anammza Jlanasix (MAJL)?
Bri6epute oaun U3 4 BApuaHTOB OTBETA:
1. Orxka3 ot ucnons3zoBanusi SQL.
2. + WHTerpauus ¢ MAIMHHBIM 00y4eHHEM U HCKYCCTBEHHBIM HHTEIJIEKTOM.
3. Ymenbienne 005eM0OB 00pabaThIBaeMbIX JaHHBIX.
4. CocpenoroueHue TOJbKO Ha PENAIMOHHBIX 0a3aX JaHHbIX.
3aganue 6
[Mousitue "Big Data" (Bosbline maHHBIC) TPAAUIIMOHHO Xapaktepusyercs Tpems V™. Uro 310 3a
"V"?
Bribepute oaun U3 4 BapuaHTOB OTBETA:
1. Volume, Velocity, Veracity.
2. +Volume, Velocity, Variety.
3. Volume, Value, Variety.
4. Velocity, Veracity, Value.
3aganue 7
Kakas U3 nmepeunclieHHbIX 3a/1a4 OTHOCHTCS K 00y4ueHuto 6e3 yuurens (unsupervised learning)?
Bri6epute oquH 13 4 BApuaHTOB OTBETA:
1. + Kuaacrepuzanus.
2. TIporHo3upoBaHUE BPEMEHHBIX PSIIOB.
3. Kuaccuduxanus nzo0pakeHU.
4. Ompenenenue cnama B email.
3aganue 8
Urto o3nauvaer akpouuM KDD B KOHTEKCTe aHaIM3a JaHHBIX?
Bribepute oqun U3 4 BApHaHTOB OTBETA:
1. Key Data Distribution.
2. Knowledge Driven Development.
3. + Knowledge Discovery in Databases.
4. Kernel Data Description.
3aganue 9
Kakoli Tun 3amgaud pemiaercs, KOrja HYKHO TMpeAcKa3aTh KaTerophio OOBhEKTa Ha OCHOBE €ro
MIPU3HAKOB?
Bri6epute oquH u3 4 BApuaHTOB OTBETA:
1. Perpeccus.
2. + Kaaccuduxanmus.
3. Knacrepusarus.
4. CHIKeHHE Pa3MEPHOCTH.
3anganmue 10
Yro takoe "overfitting" (mepeoOyueHne) B KOHTEKCTE MAITUHHOTO O0YYCHUs?
Bri6epute oaun U3 4 BapuaHTOB OTBETA:
1. Mopnenb CIUIIIKOM MPOCTA AJIs JAaHHBIX.
2. + Mojaesb CIHIIKOM TOYHO COOTBETCTBYET 00Y4AIONIUM JAHHBIM M ILI0X0 0000111aeTCst
HA HOBBIE IaHHbIE.



3. Mozenb He MOXKET BBIYYHTh 3aKOHOMEPHOCTH B IaHHBIX.
4. Mogenb TpeOyeT CIAUILKOM MHOTO BBIYHCIUTEIbHBIX PECYPCOB.

Kpurepun oueHku 3a npoiiieHHbIA TECT:

40 GamIoB BBICTABISCTCS OOy4aroOMIEeMyCs, €CJIM OH OTBETHUJ MPABWJIBHO HA BCE BOIPOCHI
paHI0MHOM BEIOOPKH 30 TECTOBBIX 3aJIaHUIA;

0-39 GayoB BBICTABISIETCSI 00YYAIOIIEMYCSI B 3aBUCUMOCTH OT KOJIMYECTBA BEPHBIX OTBETOB

7.2.2. lIpuMep NPpaKTHYECKOH PA0OTHI

IlpakTuyeckass paGora 1. Perpeccusi. Acconmamnusi, mNocjeI0BaTeJbHAs accoUMALMs,
AHOMAJIMU M BU3YaJIM3aIHsl.

Heap padoTbl: chopMUpOBaTH y OOYYAIOIMIMXCS TEPBUYHBIC MPAKTUYCCKUE HABBIKU PEIICHUS
OCHOBHBIX 3aJ1a4 MHTeIUIeKTyanbHoro aHanu3a qauubix (MAJL). Hayuutbest mpuMeHsITh IpoCTeIme
QITOPUTMBI PETPECCHUU, HAXOJIUTh ACCOIMATHBHBIC MpaBUIA W IOCICIOBATCIbHBIC IIA0IOHBI,
BBISIBJIATh AHOMAJIMU U BU3YyaJU3UPOBATh JAHHBIE JJI1 HHTEPIPETALIMN PE3YIbTATOB.

Iopsinok padoThI:
1. TloaroroBka TaHHBIX:

— 3arpy3uTe HaOOp JaHHBIX IS 33724l PErPECCUH.

— IIpoBeaure HSKCIUIOPATHBHBIN aHAJIM3: BbIBEIUTE OCHOBHBIE CTAaTUCTHKH, IOCTPOWTE
MaTpHILy KOPPEJSIHA U TUCTOrPAMMBI pacTIpeieTICHHS TPU3HAKOB.

— Pasgenure maHHbIe Ha 00YYAIOIIYIO U TECTOBYIO BbIOOPKH B cooTHOmeHnu 70/30.

2. Tloctpoenue u BanuaaLus MOAEIN JUHEHHOM perpeccuu:

—  HWwmmnoprupyiite kinacc LinearRegression u3 6ubmmoreku sklearn.linear_model.

— Cozpaiite sK3eMIUIIp MOJENH, OOyUYUTE €ro Ha TPEHUPOBOUHBIX JAHHBIX U CHAENaiTe
IIPOTHO3 JIsl TECTOBOW BBIOOPKH.

—  Paccuwnraiite meTprku kadectBa perpeccun: Mean Absolute Error (MAE), Mean Squared
Error (MSE), R2-score.

—  Busyanusupyiite pe3yabTaThl: IOCTpOTE rpaduK, rae mo ocu X - UICTUHHbIE 3HAYCHUS
1IEJIEBOM IEPEMEHHOI, 110 ocu Y - Ipe/ICKa3aHHbIE.

3. Tlouck accolnaTHUBHBIX MTPABUIL:

— 3arpy3uTe WIH CO3[aiiTe TPaH3aKIIMOHHBIN HA0Op MaHHBIX (TPUMEp: PHIHOYHAS KOP3UHA,
I7le KaXJ1as CTPOKa - CIIUCOK TOBAPOB B OJTHOM MOKYIIKE).

—  MHcnonw3yiite anroputM Apriori u3 oubdimorexku mixtend.frequent_patterns.

— Haiigure dacTteie HaOOpHI DJIEMEHTOB C 3aJaHHBIMA MHHHMAJIBHBIMH TOJICPKKON
(min_support=0.05) u yBepenunoctrio (Min_confidence=0.2).

—  CrenepupyiiTe accolMaTUBHbIEC IPABUIIA U OTCOPTUPYHTE UX 1O "mudTy".

4. 3HaAKOMCTBO C IOCJI€Z0OBATEILHON accoalnei:

— Ha npumepe HeGosbuioro Habopa AaHHBIX, MUMUTHPYIOLIETO IOCIIEI0BATENIbHOCTH
JIEHCTBUI TIOJIb30BATEISI, CHOPMYITUPYHTE, KaKHe MOCTIEA0BATEIIbHBIC MA0JTOHBI MOKHO
UCKAaTbh.

— CpemnaiiTe BBIBOJI O TOM, YEM 3a/1a4ya MIOUCKA MOCIEI0BATEeNIbHBIX IA0JIOHOB OTJINYAETCS
OT 3aJ[a9¥ TIOMCKA MPOCTHIX aCCOMATHBHBIX TIPABHUIL.

5. OO6HapyxeHHe BHIOPOCOB:

— Ha tom e Habope MaHHBIX, YTO M ISl perpeccuu, mpumenute meron IsolationForest u3
sklearn.ensemble nns oGHapyKeHMsST aHOMATBHBIX HAOIFOICHUIA.

—  Bmyammsupylite aHOManuu Ha TpaduKe, UCIONB3Ys TIepBhIe /1BA TJIABHBIX KOMITOHEHTA
(PCA) mnu 1Ba HanboJice 3HAYMMBIX ITPU3HAKA.

6. Busyanuzanust JaHHBIX U PE3YJIbTATOB:



— Hcnone3zys Oubamoreky matplotlib  wmm  seaborn, cosmaiite  kKomIUIEKCHYFO
BU3YaJIM3al1I0, BKIIOYAIOIIYIO:
»  JluarpamMmy paccesHHUs C BbIIEJIECHHUEM aHOMAJIbHBIX TOUYEK.
»  Cronbuaryro 1uarpaMMmy ¢ METpUKaMH KauecTBa PErpecCUOHHON MOJIEINH.
=  TemioByro KapTy KOppEsIHil HCXOAHOTO HAOOPa JAHHBIX.

Otuer JOJIDKCH BKJIIOYATh.

1.

2.

&

KpaTkoe Teopernueckoe omnMcaHue pellaeMbIX 3ajaad (perpeccusi, accouluanus, IMOMCK
AHOMAJTHH ).

HcxoaHblii KO BCEX BBINOJIHEHHBIX 1ar0OB ¢ KOMMEHTapHSIMH.

Pe3ynbpTaThl BBINOJIHEHUS KOJA: PAaCCUMTAHHbIE METPUKH, HalJIeHHbIE acCOLUATHBHBIC
npaBuia (Ton-5 no JIuTy), CIUCOK UACHTU(PHUIIMPOBAHHBIX AaHOMAIHIA.

Bce noctpoenHsbie rpaguky ¥ BU3yalIu3aiy.

BrIBobI 10 paboTe: MHTEPIIPETAIS MTOJIYyYEHHBIX PE3YJIbTATOB, CPAaBHEHHE YPPEKTUBHOCTH
METO/I0B, BOSHUKILINE TPYAHOCTH.

TpedoBanusi K 0(h)oOpMIIEHUIO

Otuer nowkeH cojaepxkarbh MNOJApPOOHOE omnucaHue (BkIoyas wuioctpanuu). OTuér mno
IPAaKTUYECKOMY 3aHATHIO BBIIIOJIHIAETCS Ha CTpaHULax popmara A4 B 3JIeKTPOHHOM BUJIE.

ITpu odopmieHun oT4€ra UCIOJIb3YETCSl CKBO3HAs HyMepalus CTPAHMLI, CUMTAs TUTYJbHBIN
JIMCT MEepBOM cTpanuueld. HoMep cTpaHuLbl Ha TUTYJIBHOM JIMCTE HE cTaBUTCA. HoMepa cTpaHHUIlbl
CTaBsITCA 0 LICHTPY BBEPXY.

[Tpu opopmiennn ortuéra coOIIOAATH CIEAYIOMINE TPEOOBAHUS:

JUJ1s1 3aro0BKOB: MONYKUPHBIN Wpu@T, 14 0T, HEHTPUPOBAHHBIH.

J171s1 OCHOBHOTO TEKCTa: HEKUPHBIN MPUQT, 14 1T, BBIpaBHUBAaHUE 110 HIMPUHE.

Bo Bcex ciyuasix tun mpugra — Times New Roman, orctyn ab3ana 1.25 cM, monyTOpHBIi
MEX1yCTPOUHBIN HHTEPBAJL.

[Tonsa: neBoe — 2 cm, paBoe, BEpXHEE U HUKHEE — | cM.

IIpoueaypa oueHuBaHus
OreHKa BBIMOTHEHHON MPAKTUYECKON pabOThI MPOBOAUTCS MO CIEAYIOIIUM KPUTEPHUSIM:

1.

Nogakown

Hanuuue Bcelt cymecTBeHHOM nHpOpMaIK 1Mo padoTe

TO4YHOCTP M MOJIHOTA MPEIOCTABISEMBIX CBEICHUI

HenporuBopeunBocTs npuBoAMMOil HHpOpMauu

[TpaBUIBLHOCTH MHTEPIPETAINI U BHIBOJIOB, KOTOPBIE CIIETAaHbI IO pe3yabTaTaM paboThI
CreneHb JOCTHKEHUS 00YYaIOIMMCSI TTOCTABIIEHHOMN 1ETN

O060CHOBaHHOCTH TPUMEHSEMOTO PEIICHHUS

['pamMoTHOCTH (COnEpKaTENbHAS ) UCTIONB3YEMBIX (DOPMYITUPOBOK

Kpurepun oneHk# 3a 0TYETHI IO MPAKTHUYECKUM paboTam:

®opmblI Kputepuu u HOpMBbI OLIEHKHU
TEeKylIero
KOHTPOJISA
OTuyernl rmo | * Pa0ora BeINOJIHEHA B IOJHOM 00bEME C COOII0IEHUEM HEOO0X0IUMOM
IPaKTHYECKAM MOCJIEIOBATEILHOCTH JIESHCTBUM, aKKypaTHO, YETKO U 0e3 OmmodoK
paboram 1-3 BBITIOJTHIJI OTYET, BBIBOJ MCUEPIBIBAIONINN U JoKa3zaTenbHbINA. [Ipu

3alIMTe OT4YeTa OOYJArOIIUICS OTBETHJ Ha BCE BOMPOCHI 1O TEME;
XOpOIIO OpUEHTHpPYETCs B  MaTepualie, YyMeeT OIpeesIuTh
B3aUMOCBSI3b (PAaKTOPOB W MX BIMSHUE HA KOHEUHYIO II€NIb, YMEET
rpaduvecku 0To0pa3uTh BaXKHEMIINE (byHKIMOHATBbHBIE
3aBucumoctH — 10-11 Ganos




DopMbl
TeKYyLIero
KOHTPOJIA

Kpurtepuu u HOpMbI OLlEHKH

Pa0ora BbINOIHEHA B IIOJHOM 00bEME C COOII0IEHUEM HEOO0X 0 IUMOM
MOCJICIOBATEILHOCTH  JIEHCTBUM; oOydJaronuiics 0e3  ommbok
BBITIOJTHWJI OTYET, BBIBOJ HcuepnbiBaomuid. [Ipu 3amure oTuera
XOpOIIo pa3dHMpaeTcss B MaTepualie, HO HE YBEPEH U HEIOJIHO
oTBeyaeT Ha BOMpochl. CrOCOOHOCTh K OOOOIICHUIO MPUYMHHO-
CIICICTBEHHBIX  CBsI3ed  BaXHEWIIUX  (PAKTOPOB  BBIpaKEHA
HENOCTATOYHO — 7-9 0ajlIoB;

Pabora BbIIONIHEHA HE MOJIHOCTBIO, HO 00BEM BBINOJHEHHON YacTU
TaKOB, YTO MO3BOJIAET MOJIYYUTh IPABMIIBHBIC PE3YJIbTAThI M BHIBOJIBI;
BBITIOJTHEH C HECYIIECTBEHHBIMH 3aMeuaHusIMU. BeiBo 1o paboTe He
pacKpbIBaeT CyTH pabOThl. BiiajeHre MOHATUIHBIM ammapaToM TeMbI
HEIOCTATOYHEI — 4-6 0aiUIoB;

OOyuJarouuiicss BBIMOJHKII pPabOTy HE TMOJHOCTBIO WIM 00beM
BBITIOJTHEHHON YacTH pabOThI HE IMO3BOJISICT CAENATh MPaBUIBHBIX
BBIBOJIOB. B 0TBeTax Ha BONpoCk ecTh rpyObie ommoOku. Het 3HaHus
NPUHIUIHAIBHBIX TEOPETUYECKUX MOJI0KEHUH TeMbl —1-3 Oana

OTuyeThl
MPaKTHYECKUM
paboram 4-7

110

Pa0ora BbINOIHEHA B ITOJHOM 00BEME ¢ COOII0IEHHEM HEOOXO0IMMO
MOCIIE0BATEIbHOCTU JCHCTBUIl; aKKypaTHO, YeTKO M 0e3 OmuOoK
BBITIOJIHWJI OTYET, BBIBOJ MCUEPIIBIBAKOIIMNA U JT0Ka3zaTenbHbId. [Ipu
3aIUTEe OT4YeTa OTBETHUJI HAa BCE BOINPOCHI IO TEME, XOPOIIO
OpPUEHTHPYETCS B MaTepuayie, yMEEeT OIPEICIUTh B3aUMOCBSI3b
(GakTOpoB M UX BIUSHUE HAa KOHEYHYIO II€Nib, YMEET rpaduuecku
0TOOpa3uTh BaKHeWIMe (YHKIMOHANBHBIE 3aBHCHUMOCTH — 8-9
0amnoB

Pabora BhINIOIHEHA B IOJHOM 00bEME ¢ COOII0ICHUEM HE00X0IUMOM
MOCJIEIOBATEILHOCTH  JIEUCTBUM; oOydaronuiics ©6e3  ommbok
BBINIOJIHWJI OTYET, BBIBOJ HcuepnbiBatomuid. [lpu 3ammure oryera
XOpOIIO pa3dupaercss B MaTepuayie, HO HE YBEPEH U HEMOJHO
oTBeuaeT Ha BOMpPOchl. CmocoOHOCTh K OOOOIICHHIO MPUYUHHO-
CIIEICTBEHHBIX  CBsi3ed  BaXHEWIIUX  (AKTOPOB  BbIpakeHa
HEIOCTATOYHO — 5-7 0alioB;

PaboTa BEIIIOIHEHA HE MOJHOCTHIO, HO 00BhEM BBINOJHESHHON YacTH
TaKOB, YTO TTO3BOJISAET MOJTYYUTh TPABUIIbHBIE PE3YIbTAThI M BHIBOJIBI;
BBITIOJIHEH C HECYIIIECTBEHHBIMHU 3aMedaHusiMu. BbiBo1 1o pabote He
packpbIBaeT CyTy paboThl. BrnajieHne MOHATHITHBIM anmapaToM TeMbI
HEIO0CTAaTOYHEI 3-4 0alioB;

OOyyaromuiicss BBIIONHWI pPabOTy HE TMOJIHOCTBIO WIH O00BEM
BBITIOJITHCHHOW YacTH pa0OTHl HE TMO3BOJIAET CJENaTh MPABUIBHBIX
BBIBOJIOB. B 0TBeTax Ha BOIPOCH ecTh rpyObie ommOku. Het 3HaHMs
MPUHIMIHAIBHBIX TEOPETUYECKUX MOJIOKEHUH TeMbl. 1 -2 Gasta




7.3. OueHo4YHbIe cpelcTBAa [1JIsl NMPOMEKYTOUYHOH ATTeCTAMM MO HTOraM OCBOEHHS
JAUCHMILTUHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 3
Ne Bonpocsl K 3a4ery

1. Yro moOHMMAETCS 01 HHTEJUICKTYalbHBIM aHamn3oM naHdbix (Data Mining)?

2. B yem 3akiouaercs npoiecc Discovery in Databases (KDD)?

3. Ha3oBuTe OCHOBHBIC TEH/ICHIIMU PAa3BUTHS UHTEIUICKTYaIbHOTO aHAIN3a JAHHBIX.

4. [lepeuncnure 1 oXapakTepu3ynTe OCHOBHBIC 3314l aHAJIH3a TAaHHBIX.

5. JlaiiTe KIaccuUKaMIO METOAOB aHAIN3A JAHHBIX 110 TUILY pelIaeMBbIX 3a/1ad.

6. KakoBbI OCHOBHBIE ATalbl IOATOTOBKHU JIaHHBIX K aHAIU3Y?

7. Uro Takoe «mpeaBapurenbHas o0paboTKa JAHHBIX» U I0YEMY OHA Ba)kHa?

8. Kakue cyniecTByIOT MeTObI 00paOOTKM MPONYIIEHHBIX 3HAUYCHUH B JAHHBIX?

9. Uto Takoe «KiraccupuKaIys» Kak 3aada HHTEIJICKTYIbHOTO aHAIN3a JAHHBIX ?

10. KakoBblI 11enu 3Tana BU3yainn3aniy JaHHbIX ?

11. UTo Takoe «perpeccus» M YeM OHa OTIMYAETCS OT Kiaccuukanuu?

12. YTo NOHMMAETCs MO/ «aCCOIMALIMEH» U «IIOCIEI0BATEIbHON acCONUaINeii»?

13. Kakue TUIbpl aHOMalIiii MOTYT BCTpEYaThCs B TAHHBIX ?

14. Urto nosipazyMeBaeTcs Mo BHICOKOIIPOU3BOIUTENBHON 00pabOTKOM JaHHBIX?

15. HazoBuTe OCHOBHBIC IPOTPaMMHBIE CPEJIbI, UCIIOIb3YEeMbIE JUISl HHTEIICKTYaIbHOTO
aHaJM3a JTaHHBIX.

16. KakoBbI OCHOBHBIE IIEJIM U 331241 TIPEIBAPUTEIHHOI 00paOOTKH JaHHBIX?

17. UTto Takoe «HOpMaIM3alMs» U «CTaHAapTU3alus» NaHHbIX? B yem ux paznuyue?

18. Kakue MeTo1bl KOJMPOBaHUS KaTerOpUaJIbHBIX MPU3HAKOB BaM U3BECTHBI?

19. YTo Takoe «IIpU3HAKOBOE MPOCTPAHCTBO»?

20. UTo nmoHMMaeTcs 1o ONTUMH3AIMEN TPU3HAKOBOTO MPOCTPAHCTBA?

21. Kakune MeTo/1p1 0TOOpa Npu3HAKOB 0e3 TpaHCPOpPMALIMU IPOCTPAHCTBA BAM U3BECTHBI?

22. UYro Takoe «KOHTpoJupyemoe ooydeHue» (supervised learning)?

23. JlaiiTe onpeneneHne «HenapaMeTpu4eckKuM MeTOAaM» B MAIIMHHOM O0y4Y€HHH.

24, Onumwmre oOIMN TpUHLKI pabOThl MCKYCCTBEHHOW HEWPOHHOHN ceTH Ui 3ajauu
KJIaccu(UKaIum.

25. YTo Takoe MeTO1 OMOPHBIX BeKTOpoB (SVM) 1 B ueM ero ocHoBHas ujiest?

26. Kaxk paboTtaeTt anroputm mocTpoeHus AepeBa perieHui?

27. Kakue xputepun HCIONB3YIOTCS ISl pa3/iesieHus TaHHBIX B y3JlaX JepeBa peleHui
(Hanpumep, sHTponHsl, nHAeKC JKuHM)?

28. B yem 3akiio4aroTcs NpenMyniecTBa M HeJJOCTaTKH JIEPEBbEB PEIICHU?

29. Yro Takoe <«SOEpHBIA TPIOK» B METOJE€ OIOPHBIX BEKTOPOB W JJISI 4ero OH
npuMeHsiercs’?

30. Kakue nmapameTpsl HEHPOHHOM CETH BIUSIOT Ha €€ CIOCOOHOCTh K 00Y4eHHI0?

31. JlaiiTe onpeneneHue 3aaue «perpeccu» B MallTMHHOM O0YYEHUH.

32. KakoBbl OCHOBHBIE 3Talbl PErPECCHOHHOT0 aHanu3a?

33. Yro Takoe JHMHEWHAas perpeccus M Kak HaxoJsTCs ee mapaMeTphl?

34. Kakue MeTpuKH HCIOIb3YIOTCS ISl OLIEHKH KaueCTBA PErPeCCHOHHBIX Mojeneii?

35. YTo Takoe «acCONMaTHBHBIE MPABHIIIAY» U TJC OHU MPUMEHSIOTCS?

36. Onunimre anroput™ APriori Juist TOUCKa aCCOIMATHBHBIX IPABHIL.

37. Kakwne ocHOBHBIC ITOKa3aTeI acCONMAaTUBHBIX mpaBu (Support, confidence, lift)?

38. Yem 3amaua MOHMCKa TMOCIEAOBATCIbHBIX ImabmoHoB (Sequential pattern mining)
OTJIMYAETCS OT NOUCKA aCCOIIMATUBHBIX MPABHII?




Ne Bomnpocel k 3a4ety

39. Onwumute anroput™m GSP 1715 moucka nociegoBaTeNbHbIX 1a0JI0HOB.

40. UTo Takoe «aHOMaJMs» WM «BBIOPOC» B TAHHBIX?

41. Kakue ocHOBHBIE MTOX0/IbI K OOHAPYKEHHUIO aHOMAJIM BaM M3BECTHBI?

42. Kaxk Bu3yanuzanusi nomMoraet B aHajau3e aHOMaIui?

43. HazoBute u oxapakTepu3yiiTe OCHOBHBIE METOJbl BU3YaJH3al[M MHOTOMEPHBIX
JTAHHBIX.

44, KakoBa posnp BuzyaliM3alyu Ha dTare WHTEpIpeTaliy pe3yabTaToB aHaan3a’?

45. Kakue Oubmmorexu Python wim R ucnone3yrorcs uis BU3yallM3alliy JaHHBIX H
KaKOBBI UX OCHOBHBIE BO3MOYKHOCTHU?

46. Kak Bu3yanu3anusi MOMOTaeT B HMHTEPIPETALUU PE3YJIbTaTOB PETrPEeCCHOHHOTO
aHanmuza?

47. Kakue rpaduxu Han6onee 3ppeKTuBHbI 111 BU3yabHOTO O0OHAPYKEHHSI aHOMAJIHH B
IMAHHBIX?

48. B uyem pa3zHuia Mexay onucaTenbHON U NPOTHO3HOM BU3yanu3anuen?

49. KakoBa  ponp  BH3yanu3aluud  Ha  3aKJIIOYUTENIFHOM  JTame  Ipoliecca
MHTEJUICKTyaJIbHOro aHanu3a qanueix (KDD)?

50. Kakne MeTo1bl BU3yaln3aluu MOAXO0 ST 7Sl aHAJIM3a MHOTOMEPHBIX JTaHHBIX?

51. Yrto Takoe "MHTEpaKTUBHAs BU3yaln3alus'" U KAKOBBI €€ IPEUMYyIecTBa?

52. Kak ¢ momompio BU3yadu3allid MOXKHO OLEHHTH KAauyeCTBO KIIACTEPH3ALMU WU
kiaccudukanun?

53. UYro mojpasymeBaeTcsi 10| BICOKOPOU3BOIUTEIbHOW 00padoTkoi manHbix (High-
Performance Computing)?

o4, Onwumute apxutekrypy SMP-cucrem. B yem nx npenmMymiecTBa u HeIOCTaTKU?

55. B yem pazHunia mexay MojensaMu napajuiensibix Beranciaennit MPMD u SPMD?

56. Kakyro npoGiiemy pemaeT miardopma Hadoop B koHTEKCTE OOJBIINX TAHHBIX ?

o7, Onummre mpuHImM padbotsl anroputma MapReduce.

58. KakoBbI OCHOBHBIE KOMIIOHEHTHI 3KocucteMbl Hadoop u wx Hasuadenue (HDFS,
MapReduce, YARN)?

59. Yro Takoe Apache Spark u kakoBsI ero npenmyiiectsa nepen Hadoop MapReduce?

60. UYro Takoe HepemsiunonHble (NOSQL) 0a3bl JaHHBIX M KOTJa MX MPUMEHCHHE
ONpaBIaHO?

61. Omnummre ocHoBHEIE ocobennoctr CYBJ] HBase u Cassandra.

62. KakoBbl OCHOBHBIC MpPEHMYLIECTBA M O0JAaCTH NpHMEHEHHs si3bika Python mms
WHTEJUICKTYaJIbHOTO aHaJIM3a TAaHHBIX ?

63. KakoBbl OCHOBHBIE MpeHMyIlecTBa M 00JacTH NpUMEHEHus s3plka R s
WHTEJUICKTYaJIhbHOTO aHaJIH3a TaHHBIX ?

64. HazoBute wimoueBbie Oubmuoteku Python (mampumep, Pandas, Scikit-learn) u R,
UCIOJIb3yeMble Ha Pa3HBIX dTalax aHaJINW3a JaHHBIX.

7.3.2. Kputepun U HOpMbI OLEHKH
dopma nposeaeHus
Cemectp MPOMEKYTOYHOM Kpurepun u HOpMBbI OLIEHKH
aTTecTaluu
3 3ader (110 «3a4YTECHO» 55 u 6onee 6amoB
HaKOMUTEIbHOMY
peiTHHTY) «HE 3a4TCHO» MeHee 55 OanoB




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAN JTUTEPATYypa

Tun (yueOHuk, yueoHoe

KoaunuecTBo B

Ne nocodoue, yueoHo- HAY4YHOMH
ABTOPBI, COCTABUTEJIH 3arsiaBue (3aroJioBOK) T'ox u3nanus
n/n MeToaHuYecKoe mocooue, oudamnorTeke /
NPAKTHKYM, JP.) HaumenoBanune IbC
1. | A. B. 3amsarun WHTennexTyanbHbli aHaIu3 JaHHbIX 9BC
Y4ebGHoe mocobue 2020
«ZNANIUM.COM»
2 .M. Hazapos [u 1p. Data Science n HHTEIEKTyaIbHBIHI 3BC “IPRbooks”
A pos [ 1p.] Y Y4ebGHOoe mocobue 2023
aHaJIU3 JaHHBIX
8.2. JlonosinuTeIbHAS JIUTEPATypa
Tun (yueOHuk, yueOHOe KosmuectBo B
Ne nocooue, yueOHo- I'on HAY4YHOI
ABTOpBI, COCTABUTEJIN 3aryiaBue (3aroJioBoK)
n/n MeToauuYeckoe mocooue, u3J1aHus oudanorTeke /
NPaKTHKYM, 1p.) HaumenoBanue 35C
1. | T. B. AdanacbeBa BBeneHue B IpOEKTUPOBAHUE CUCTEM VY4eOHoe nocobue 2017 OBC «Jlanb»
MHTEJUIEKTYaJbHOT0 aHAIN3a JaHHbIX
2. | E.II. bormanos WHTennekTyanbHbli aHaIu3 JaHHbIX [TpakTKym 2019 9BC
«ZNANIUM.COM»
3. | A. B. 3amsatun BBenieHre B MHTEIUIEKTYalbHbIN aHAM3 | YueOHoe mocodne 2016 3BC

JaHHBIX

«ZNANIUM.COM»




8.3. IlepeueHb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMANMOHHBIX CHPABOYHBIX

CUCTEM
Ne
HaumenoBanue CcblIka
1011
1 Springer Nature (HomHoTexcToBAs https://www.springernature.com/gp/products

KOJUICKIIUS KYpPHAJIOB)

Springer eBooks (ITomHOTEKCTOBAS
2 | KOJUIeKLMS AJIEKTPOHHBIX KHUT n3narenbersa | https://link.springer.com/
Springer Nature)
3 | «Komeke» https://kodeks.ru/
4 ELIBRARY.RU (snekrponnas OubGmuoreka | http://elibrary.ru
HAYYHBIX MyOJIMKAIIHI)
5 |"T'apant" https://www.garant.ru/
6 |"KoncynprantlLmtoc" https://www.consultant.ru/
7 | Texakcmept https://cntd.ru/
8.4. IlepeueHb NPOrpaMMHOro obecnevyeHus
Ne Haumenosanne IO PexBU3HUTHI )loronf)pa
n/n (nata, HOMep, CPOK JeHCTBHUA)
1 | WinPro 10 RUS Upgrd OLP NL | ToroBop Ne 757 ot 04.07.2018, cpok nmeiicTBusi —
Acdmc 0eccpodHo.
Kontpakr Ne 1653 ot 14.12.2018, cpok nelictBus —
6eCcCcpoyHoO.
2 | Office Stdandard 2013 Russian OLP | Koutpakt Ne 690 ot 19.05.2015, cpok neiicTBus -
NL AcademicEdition 0eccpouHO
3 | Python 3.11 Jlunersust  Python Software Foundation License
(PSFL)
4 | Pandas JIunensusi: BSD License (Open Source).
5 | NumPy JInnensus: BSD License (Open Source).
6 | R Language JIunensusi: GNU GPL v2 (Open Source).

8.5. Onucanne MarepHaJbHO-TEXHHYECKON 0a3bl, HEOOXOAMMOM ISl OCYLIECTBJICHUS
00pa3oBaTeIbHOIO NMpouecca Mo JMCHUIIHHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, 1200pATOPHIi, MACTEPCKHUX U AP.

Ne | 00BbeKTOB /ISl IPOBeJeHUS MPAKTHYECKUX H
N . IlepeyeHb OCHOBHOI0 00OPY10BAHUSA
n/m | JaGopaTOpPHBIX 3aHATHI, MOMeIeHUH s
CaMOCTOSITEIbHOM PadoThI 00y4aroIuXCs
(HomMep ayuTOpPHUH)
1 Komnwtotepuslit knacc. YueOnast ayautopus | Cuctemusie Omoku (HP  ProDesk),

JUISL TIPOBEACHMS 3aHATUH JIEKIIMOHHOTO TUMA. | MOHUTOPHI (Samsung), kommytaTtop (D-
VYyeOHast ayauTopus Ui MpoOBeACHUs 3aHATUH | Link), cTOmBl  yyeHMUYECKHe, CTOJbI
CEMMHAPCKOro THUMa. Y4eOHas ayAUTOpHUs JUIsl | KOMIIBIOTEPHBIE, CTYJIbS, JI0CKa
npoBeeHUsT NabopaTOpHBIX pPaboOT. YdeOHas | ayAuTOpHAs.

ayauTopus Uil KYpCOBOIO IPOEKTUPOBAHMS
(BBITIOJIHEHUSI KYPCOBBIX pador).

VYyebOHas




HaumeHoBaHue 000pPy10BAHHBIX YUYeOHBIX
Ka0UHETOB, J1a00paTopuii, MACTEPCKHUX H JP.

Ne | 00beKTOB JJIfl IPOBeeHHSI MPAKTHYECKUX U
. . IlepeyeHb 0OCHOBHOTO 000PY/10BAHMS
n/n JIa0DOPATOPHBIX 3aHATHI, OMeIIeHUl 15
CaMOCTOSITEJIbHOM PadoThl 00y4arOIUXCH
(Homep ayauTopun)
ayIuTOpUsl JUIsl TPOBEICHHS TPYIMIOBBIX H
UH/IMBUIYAIbHBIX ~ KOHCYJIbTalMi  YueOHas
ayJIUTOpUs ISl IPOBEJACHUS 3aHATUN TEKYIIEro
KOHTPOJISI ¥ IPOMEXKYTOYHOM aTTECTAalUH.
(YJIK-402)
2 [Tomenenue 1151 CaMOCTOSITENILHOM pabOThI Croubl, cTyinbs, CTEIUIAXKU (B T.4Y.
obyuarommuxcs. (YJIK-105) BBICTABOYHBIC) C KHUTAMH, KOMITBIOTEPHI,
MOOWJIbHBIE Pa0OYHe MECTa.
3 [Tomerienue 17151 CAaMOCTOSITENIEHOM paOOTHI CToJbl KOMIBIOTEPHBIE, CTYJIbS,

obyuarommuxcs. (YJIK-406)

MHKPOKOMITbIOTEPHI raspberry pi 32 bit.
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