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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. OcBOEHHE OCHOBHBIX KOHIICIIUM U METOJOB aHAJIWTHKU JTaHHBIX, 0COOCHHOCTEH oOJacTeit
MPUMEHEHHS U MCIOJIb30BAaHMS WX KaK TOTOBOTO MHCTPYMEHTA MPUHITUS PEIUICHUU mpu padbote co
CTPYKTYpHUPOBAHHBIMHU M HECTPYKTYPUPOBAHHBIMU JAHHBIMU OOJIBITUX 0OEMOB.

2. @opMHUPOBAHUE Y CTYAECHTOB TEOPETUUECKUX 3HAHUN M MPAKTUUYECKUX HABBIKOB MO BOMPOCAM
aHajaM3a JaHHBIX; MMOHUCKA YNPAaBIEHYECKUX PEILICHUNW; OCBOEHHE CTYIAEHTAMU COBPEMEHHBIX
MaTEeMaTHYEeCKHX METOJ0B MAaIIMHHOTO OOyYeHHSI.

1.2. 3agauy AUCHUILIUHBI

1. W3y4yeHne OCHOBHBIX MOHSTHI, MPOIIECCa U TEXHOIOTHH «OONBIINX JaHHBIX).

2. N3ydeHune MEeTOJ0B CTATUCTUYECKOTO aHAIM3a TaHHBIX.

3. H3ydeHue METO/I0B MAITUHHOTO OOYUYCHUS «C YUUTEIEM» U «0€3 yUUuTems.

4. ®opMHUpOBaHUE Y CTYJICHTOB 3HAaHUW U YMEHUH, HEOOXOMUMBIX 11 Y(PPEKTHBHOTO yIPABICHHS
TEXHUYCCKUMH, OPTaHU3AITMOHHBIMA U SKOHOMUYECKUMH CHCTEMaMHU.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuuniunasl (Moayn).

Yacte O6soka aucturiuH: YacTs, popmupyemast ydacTHUKaMH 00pa30BaTEIbHBIX OTHOIICHHIA.

Monayns quctuiuine: Moayis npohecCHoHaIbHON MOATOTOBKY (major).

Wunexc qpucimnanasl: b1.B.01.05.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUHMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeIbHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIIUH
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[1K-3. Cnocoben I1K-3.1. 3naeT BapuaHThI 3HaeT OCHOBHBIE IPUHIUIIBI U TEXHOJIOTUU

pa3palaTbIiBaTh YOPaBIEHYECKUX PELIEHUN C |aHAJIMTUKU OOJIBIINX JTaHHBIX.
BAPUAHTHI HCIIOJIb30BAaHUEM

YIIPaBICHYECKUX MHTEJUIEKTYAJIBHBIX METOJI0B

peuieHui u ¥ MTHPOPMAITMOHHBIX

000CHOBBIBaThH UX BBIOOD |TexHOIOTHIA (Python, Excel
HAa OCHOBE KPUTEPHUCB (Calc , RStudio)

COIMAJIbHO- [1K-3.2. YMeeT npuMeHsITh YMeT BBIOJHATH PAaHKUPOBAHUE ISl OLEHKHU

SKOHOMHYCCKOH METO/IbI MAILIUHHOTO MHOTOKPUTEPUAIBHBIX abTEPHATHUB;

>pdexTHBHOCTH 00y4eHust 11t 0O0OCHOBAHHS | COCTABJISATh MOJCIIM MHOXECTBEHHON
YIIPaBICHUYECKUX PEIICHUI JIMHEWHOMN perpeccuu; OCyIeCTBISATh
(ucmone3ys Python, Excel KJIACTEPHBIN aHaIU3 MeTo/IoM K-cpeanux, K-
(Calc), RStudio) MeIYaH; BBIIENATh COOOIECTBA B CETEBRIX

rpadax; CTpOUTh aHCAMOJIM MOJIEIICH.

[1K-3.3. Bnaneer metogamu  |Brnazmeet MeTogaMu MaliluHHOTO OOYYECHHSI «C

pa3paboTKu mpeaMeTHO- yaHUTeIeM» U «0€3 yUnuTeNsD s
OpPUEHTUPOBAHHBIX CUCTEM 000CHOBaHUS BEIOOPA BApUAHTOB
MOIICPIKKY TTPUHSITHS YOpaBIEHYECKUX PEIICHUH.
peLIeHu
[TK-5. Cniocoben [1K-5.1. 3naer nanusie 3HAET TEOPETUYECKOTO OCHOBBI
cobuparb, 00pabaThIBaTh |HAYYHBIX UCCICAOBAHUN HA CTATUCTUYECKOr'0 aHaJIN3a JaHHBIX,
H UHTCPIPECTUPOBATDH OCHOBC MHTCJIJICKTYAJIbHBIX MAalIMHHOT' O O6y‘IeHI/I$I.

JTAHHBIC COBPEMEHHBIX  |METOJIOB M HH(POPMAIIMOHHBIX
HAy4YHBIX UcciieqoBanmii |TexHonorwii (Colab, Python,
oubnuorexu Keras, Numpy,
¢peiimBopk TensorFlow ,
cuctema Clips , Excel (Calc ),

RStudio)

[1K-5.2. YMeeT npuMeHsITh YMeeT uHTepIpeTUpOBaTh Pe3yIbTaTh
METOJIbl U HHCTPYMEHTBI METOJIOB aHallu3a JaHHBIX U UCIOJIB30BaTh UX
HEHUPOHHBIX CeTeH s B HAyUYHBIX UCCIIEJOBAHUSIX.

CO3JIaHUS SKCIIEPTHBIX CHCTEM
(Colab, Python, 6ubnuoTexu
Keras, Numpy, dbpeitmBopk
TensorFlow , cucrema Clips )

I1K-5.3. Bnaneet Bnaneer merogamMu u HHCTpPYMEHTAMU
WHCTpYMEHTaMH JUist cOopa, |00paOOTKH U MHTEPIPETALIMH PE3YIHTATOB
00paboTKH, HHTEPIPETAlMU  |aHaTu3a OOJIBIIUX HAOOPOB JAHHBIX C
JAHHBIX COBPEMEHHBIX MTOMOIIBIO IPOTPAMMHOTO 00ECTIeYeHHUSI.
HAYYHBIX UCCIICIOBAHUN

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHUX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJILHYIO pa0doTy 00y4arommxcst

OO61mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISAET 6 3a4eTHBIX eIUHUIL, 216 akageMHUeCKUX YacoB.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIMHEI 110 BUAAM Y4EOHOU JEATEIbHOCTH MPEICTABICHO B
tabmute 4.1.

Ta6ymna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI 110 BUAAM YU4COHOM JIeITeIbHOCTH

Beero |Cemectpsl
4acoB 1 cemectp

Bunbl yueOHOIM nesTeIbHOCTH

KonTakTHas aynuropHasi padoTa o0y4yarouuxcs ¢ npenojaaBarejieM, BCero 72 72

CornacoeaHa Ha noptane Ne 78937 3



JIeKunoHHbIE 3aHATHS 18 18
JlaGopaTopHble 3aHATHS 54 54
CamocrosiTesibHasi padoTa 00y4alOUIUXCS, B T.4. KOHTAKTHaSA 144 144
BHeayIUTOPHas padoTa 00y4yarommxcs ¢ mpenojaBaresieM, BCero
[TonroroBka k 3auery 32 32
[ToaroToBka Kk 3amuTe oT4eTa Mo JJabopaTopHOU padboTe 18 18
[ToaroroBka k 1abopaTopHOii paboTe, HaNMCaHUE OTYETa 62 62
Hanucanue otdera no aboparopHoit padote 26 26
[ToaroroBka K TECTUPOBAHUIO 6 6
O0mas Tpya0eMKoCTh (B 4acax) 216 216
Oo6mas TpyaoeMKocTh (B 3.€.) 6 6

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKTypa JTUCIHUIUIMHBI 0 pa3jenaM (TeMaM) M BUJaM y4eOHOH JesATeIbHOCTH MPHUBEICHA B
tabymue 5.1.

Ta6muma 5.1 — Paznensl (TeMbl) TUCIMILIAHBI M BUABI YI€OHON ACATEIHbHOCTH

HasBanus pasnesnoB (Tem) Jlex. | Jla6. Cam. Bcero wacos dopmMupyemsbie
JTUCITUATITUHBI 3aH., 4 | pab. | pab.,u |(6e3 sk3ameHa) KOMIICTCHITUHT
1 cemecTp
1 BeeHre B aHAMUTUKY OOJIBIINUX 8 6 32 46 I1K-3, TIK-5
JAHHBIX
2 MeTopl CTaTHCTHYECKOTO 4 10 34 48 IIK-3, IIK-5
aHaJn3a JaHHBIX
3 MeTo/ 1l MalTUHHOTO 00Yy4YEeHUS 6 38 78 122 IIK-3, IIK-5
Uroro 3a cemectp| 18 54 144 216
Uroro| 18 54 144 216

5.2. Conep:xanue pa3enoB (TeM) TUCHHIINHBI

Coneprkanue pas3iesioB (TeM) TUCHUILIMHEI (B T.4. TIO JICKIHUIM) PUBEICHO B TabymIe 5.2.
Tabmuma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCIUTUIMHBI (B T.Y. 11O JICKIHSIM)

Hasanus TpynoemkocTs
CopepxaHue pa3zenoB (TeM) AUCIUIIINHBI (B dopmupyembie
pasnenos (Tem) (JIeKITMOHHBIE
T.9. TIO JICKIIHSIM) KOMITETEHITHH
TV CIUTUTAHBI 3aHATHS), 9
1 cemecTp
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1 Beenenue B
AHATUTUKY
OOJIBIIINX JTAHHBIX

Tema 1. BBeaenue B aHaanu3 JaHHBIX: IIOHSITHE
JIAHHBIX, TUIIbI IIKAJI U3MEPEHUM, )KU3HEHHBII
LHKJ JAHHBIX, 3Talbl PELICHUS 3a/1a41 aHAJIN3a
JIAaHHBIX U UX B3aHMOCBS3H.

[IK-3, TIK-5

Tema 2. Konnenuus OOJIBININX TaHHBIX:
MPEANOCHUTKN (HOPMHUPOBAHMS TPEH/IA,
onpesenaeHue O0IbINX JaHHBIX, HCTOYHUKN
OOJBITNX JTAHHBIX, OCHOBHBIC XapaKTEPUCTUKH
O0JBINX TaHHBIX (4V), KAYeCTBO UCXOTHBIX
JAHHBIX, CTPYKTYPHUPOBAaHHOCTH JTAHHBIX,
npaiiBepsl peiHka Big Data, hynkuum u 3agaun
OOJILIIINX JaHHBIX, COCTABIIAIOIINE aHATUTUKU
OOJBIINX JTAHHBIX, TPOIIECC W MPUHIIUATIBI
ananutuku Big Data, otnmiuus Big Data u
Business intelligence (Bl-ananutukm), TeXHUKH
u Metoabl aHanu3a Big Data, cmenmanuctel Data
Scientists.

IIK-3, TIK-5

Tema 3. MapReduce 1 HOBBII TpOrpaMMHBIi
CTEK: MOTPEOHOCTH MPUIIOKEHUH JUIS
obpabotku Big Data, pacnipenenennsie
(aiinoBble CUCTEMBI, IPOLIECC BHIYMCICHUH B
MapReduce, 3agaun-pacnpeaenuTeny, 3a1aqu-
PELyKTOPBI, IPYIIHUPOBKA MO KIIOYY,
KOMOMHATOPBI, aJITOPUTMBI, B KOTOPBIX
ucnons3yercs MapReduce, 06001eHus
MapReduce 11 cucTeMsl MOTOKOB padoT,
pekypcuBHbIe 00001menus MapReduce, moaens
KOMMYHHUKAIIMOHHONW CTOMMOCTH.

[1K-3, TIK-5

Hroro

2 Metoabl
CTATUCTUYECKOTO
aHaJan3a JaHHBIX

Tema 4. OcHOBHEBIE 3a/1aUU U METOJIBI
CTaTHUCTUYECKOTO aHaIN3a, KOPPEIAIUOHHBIN
aHaJIn3, JUCTIEPCUOHHBIN aHAu3,
perpeccHoHHbIN aHaMu3, (aKTOPHBIM aHAIN3,
KJIACTEPHBIN aHaIU3, TUCKPUMHUHAHTHBIN
aHaJIn3, MHOTOMEPHOE IIKaJTUPOBaHUE.

IIK-3, TIK-5

Hroro

3 Metonsl
MAaIlIMHHOTO
00yueHus

Tema 5. Metoapl MallIMHHOTO 00y4YeHUs O€3
YUUTEIsS: KJIacTepU3alusi, CeTEBOW aHaN3

[K-3, TIK-5

Tema 6. MeTo1p1 MAIIMHHOTO O0YUYEHUS C
yuuteneM. HauBnblii baliecoBckuii
KJ1acCU(UKaTOp, KOMIUIEKCHBIE MOJIEIH,
OYCTHUHT U O3TTHHT.

IIK-3, TIK-5

Hroro

Hroro 3a cemectp

18

Hroro

18

5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)

He npeaycMoOTpeHO y‘le6HLIM IIJTaHOM

HanmeHnoBanue mabopaTopHbIX paboT MpuBeeHO B Tadmuie 5.4.

5.4. JlabopaTopHbIe 3aHATHS
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Tabmuma 5.4 — HaumeHnoBaHue 1a60paTOPHBIX padboT

HaszBanus pasnenos HaumenoBanue mabopaTopHbIX dopmupyemble
(TemM) TUCHIMIUTAHBI pabor Tpynoemrocts, 4 KOMIIETEHIINU
1 cemecTp
1 Beenenue B ananutuky |LLkanel uamepenuii (pacuet nHaekca 6 I1K-3, TIK-5
OONBIINX TAHHBIX SKOHOMUKH 3HAHUN)
Hroro 6
2 Metoabl Perpeccuonnsie moaenu miis 10 IIK-3, IIK-5
CTaTHUCTUYECKOTO Mpe/ICKa3aHusl OBEICHUS
aHaJIM3a JaHHBIX MOKymarenei
Hroro 10
3 Metoasl MmammmuHoro | KnactepHbli aHamu3 Juist 10 [TK-3, TIK-5
0o0yueHus CErMEHTUPOBAHUS KIIMEHTCKOM 0a3bl
HauBnrb1ii OaliecoBCKuUI 8 IIK-3, I[IK-5
KJaccuuKaTop s KiaccuuKauu
TBUTOB
Krnacrepuzanus Ha OCHOBE CETEBBIX 10 IIK-3, IIK-5
rpa¢os
AHcaM0ii1 Mozieneit (O3rruHr u 10 [1K-3, IIK-5
OyCTHHT)
Htoro 38
Hroro 3a cemectp 54
Hroro 54

5.5. KypcoBoii npoekT / kypcoBasi pabora
He npeaycmoTpeHo yaeOHBIM IIJIaHOM
5.6. CamocTosiTesibHass paboTa

Bunbr camoctosATensHOM paboThl, TPYJOEMKOCTh U (hOPMHUPYEMble KOMIIETCHIINH TPECTaBICHBI B
tadiuue 5.6.
Ta6mmia 5.6. — Buasl caMoCTOsATEIbHOM pabOThI, TPYJA0EMKOCTh M (POPMHPYEMBIEC KOMIIETEHITUN

Haszpanus N
Bunet camoctostensHoit | Tpynoemkocts, | DopMupyembie
paznesnoB (Tem) paboTe! o KOMITETCHIIHH ®DopMBI KOHTPOJIS
JUCIUTUTAHBI
1 cemecTp
1 Beenenue B [ToaroroBka k 3a4eTy 8 TIK-3, TIK-5 3auér
AHAIUTUKY IToaroroBka K 3aImure 4 IIK-3, IIK-5 3amura oTYeTa IO
OOJIBLINX JIAHHBIX | oTyYeTa IO nabopaTopHOH nabopaTtopHoi
pabore pabote
ITogroroska k 12 [IK-3, TIK-5 JlaGopatopHas
nabopaTopHoii pabote, pabota
HaIMCaHUE OTYETa
Hammcanne oryera nmo 6 TIK-3, TIK-5 OTuyer no
nabopaTopHoi paboTe nabopaTopHOI
pabote
IToaroroBka k 2 I1K-3, IIK-5 TectupoBanue
TECTUPOBAHUIO
Uroro 32
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2 Meronbl IToaroroBka K 3a4eTy 12 [K-3, TIK-5 3auér

CTaTUCTUYICCKOIO  |[IonroTroBKa K 3allUTE 4 IIK-3, IIK-5 3amura oTYeTa IO
aHaju3a TaHHBIX  |oTyeTa 1Mo JIabOpaTOPHOU nabopaTtopHoOi
pabore pabote
IToaroroska k 12 [IK-3, TIK-5 JlaGopatopHas
nabopaTopHoii pabote, pabota
HaIMCaHUe OTYeTa
Hammcanne oryera no 4 TIK-3, TIK-5 OTyer no
nabopaTopHoi pabore nabopaTopHOI
pabote
IToaroroBka k 2 IIK-3, IIK-5 TectupoBanue
TECTUPOBAHUIO
Hroro 34
3 Metoasl [ToaroroBka k 3auery 12 [IK-3, TIK-5 3auét
MamuHHOTO IToaroroBka K 3amure 10 IIK-3, IIK-5 3amura oTYeTa IO
00yueHMs oTyeTa 10 J1abopaTOPHOM nabopaTopHOI
pabore pabote
IToaroroska k 38 [IK-3, TIK-5 JlaGopatopHas
nabopaTopHoii paboTe, pabota
HaIMCaHWe OTUeTa
Hammcanne oryera no 16 TIK-3, TIK-5 OTyer no
nabopaTopHoi pabore nabopaTopHOI
pabote
IToaroroBka k 2 IIK-3, IIK-5 TectupoBanue
TECTUPOBAHUIO
Hroro 78
Uroro 3a cemectp 144
Hroro 144

5.7. CooTBeTcTBHE KOMIIETEHUMH, (POPMUPYEMBIX PH U3YUYEHUU TUCUHUIIIMHBI,
U BU/0B YU4eOHO 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYECHHH TUCHHUIUIUHBI, U BUIOB yueOHOM
NEATEILHOCTH MPEICTAaBICHO B Ta0HIIE 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIHH, ((OPMUPYEMBIX TIPU U3YUYEHUHU AUCLUUILINHBI, U BUIOB

3aHATHI
Bupl yueGHO#M
dopmupyembie JeSITeTbHOCTH
@®opMBI KOHTPOJIS
KOMITIETECHIUHU Jlek. JIab. Cam.
3aH. pao. pao.

[1K-3 + + + 3auér, 3ammra oTyeTa 1Mo J1abopaTopHOii pabdoTe,
Jlaboparopnas padota, OTder 1o 1adopaTopHO
pabore, TecTupoBanue

I1K-5 + + + 3auér, 3ammTa oT4eTa Mo JabopaTopHOi padoTe,
JlabopaTopHas pabota, OTyeT no JabopaTopHOH
pabore, TectupoBanue

6. PeiiTunroBasi cucreMa /1Jisl OLlEHKH yCIIeBAeMOCTH 00y4aromuxcst
6.1. banabHbie oneHKH 11t GOPM KOHTPOJISA

bannbHble onieHkH U1t POpPM KOHTPOIIS IPEICTaBICHbI B Ta0bmuiie 6.1.
Tab6muna 6.1 — bamnbHbIE OLIEHKH
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MaxkcumanbHbIA MaxkcumanbHbII MaxcHmaibHeL i
DopMBI KOHTPOJIS 6am Ha 1-yro KT ¢ | 6arn 3a mepuon Oau 32 nepuon Beero 3a
Hayana cemectpa | Mexay 1KT u 2KT Moy 2KT u na cemectp
KOHEI| cemecTpa
1 cemecTp
3auér 0 0 10 10
3amuTa oT4€eTa 1o 8 9 9 26
nabopaTopHoi padbore
JlaGopartopHnas pabota 8 9 9 26
TectupoBanue 4 4 4 12
Otuer no 1adopaTopHOi 8 9 9 26
pabote
Nrtoro makcumym 3a 28 31 41 100
nepuos
Hapacratomum urorom 28 59 100 100
6.2. Ilepecuer 0a/1710B B OLICHKH 32 TEKYIIHH KOHTPOJIb
[TepecueT 6a/UIOB B OIIEHKH 32 TEKYIIUH KOHTPOJb MPEJCTABICH B TabmuIe 6.2.
Tao6ymma 6.2 — Ilepecuer OaIOB B OIEHKH 32 TEKYIIHI KOHTPOJIb

bannbl Ha ATy TEKyIIero KOHTPOIS Onenka
> 90% ot MakcuManbHOI cymMMbl OamoB Ha naty TK 5
Ot 70% no 89% ot makcuMaibHOU cyMMBbI 6aiioB Ha naty TK 4
Ot 60% 10 69% oT MakcuManbHOI cymMbl OamioB Ha naty TK 3
< 60% ot MakcuManbHOI cymMbl OamioB Ha naty TK 2

6.3. IlepecueT cyMMblI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLIEHKY

[TepecueT cymMmmbl 6aJJIOB B TPAAUIIMOHHYIO U MEXIyHAPOJIHYIO OLICHKY MPEACTABICH B TaOIuUIe

6.3.
Tabmuma 6.3 — Ilepecuet cymMMbl 6AJIJIOB B TPAIUIUOHHYIO U MEXIYHAPOAHYIO OLICHKY
HroroBas cymma 6asios,
Ouenka YUYUTBIBAET YCIICIIHO CTaHHBIN Ouenka (ECTS)
9K3aMeH
5 (oTM4HO) (3a4TEHO) 90 -100 A (oTIIMYHO)
4 (xoporo) (3a4TeHO) 85 -89 B (ouens xopor1o)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
3 (Y1OBJIETBOPUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HEey1OBJIIETBOPUTEIHHO) (HE 3aUTEHO) Huxe 60 Gannos F (neynosnerBoputeabHO)

7. Y4yeOoHO-MeTOoAMYeCKOEe U HH(POPMALMOHHOE 00ecnieyeHUue TUCIHIINHBI
7.1. OcHoBHas1 JUTEpaTYpa

1. KOpe, JI. Ananu3z Gonbmux HabopoB AanHbIx / JI. FOpe, P. Anann, 1.Y. Ixeddpu ; nepeBos ¢
anrnuiickoro A.A. Cnunkuln. — Mocksa : JIMK Ilpecc, 2016. — 498 c. [DnekTpoHHBIN pecypc]: —
Pexum noctyna: https://e.lanbook.com/book/93571.

7.2. lonoiHMTEIbHAS JTUTEPATYPa

1. IlpuknanHas MaTeMaTH4ecKas cTaTUCTUKa: YueOHoe nmocodue / A. A. Muuens - 2019. 113 c.
[DnexTponHsbIit pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/9151.
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2. JIumanogckas, O. B. OcHoBbI MamuHHOTO 00y4eHus : yueoHoe nocodue / O. B. JlumanoBckas,
T. U. AndeppeBa. — 2-e u3a. — Mocksa : ®JIMHTA, 2022. — 88 c. [DnexkTpoHHBIN pecypc]: — Pexum
nocryma: https://e.lanbook.com/book/231677.

7.3. YueOHO-MeTOANYECKHE TT0COOUS
7.3.1. O6s3aTesIbHBIE YUeOHO-METOANYEeCKUE MOCO0Us

1. Ananu3 nmanHbix B Excel m Calc: ydeOHO-MeTOIMYECKOE MOCOOHME MO BBIMOJIHECHUIO
71a00paTOPHBIX PabOT U CaMOCTOSITENIbHON paboTe MO AUCIHUIUINHE «AHAIN3 OOJBIIUX JaHHBIX» IS
CTYJIEHTOB TEXHUUYECKHX HAIpaBlICHUH moaroToBku / A. A. 3axapoa - 2024. 61 c. [DIEKTpOHHBIH
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/10782.

7.3.2. Y4yeOHO-MeTOAUIECKHE IOCOOUS NJIsl JINII
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbsI 1 HHBAJIU/I0OB

Y4ebHO-MeToAMUeCKIEe MaTepUaibl sl CAMOCTOSTEILHON U ayJUTOPHOI paboThl 00yYaromuXcst
13 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JI0POBbSI M HHBAJIUIOB MPEIOCTABISIOTCS B (hopMax,
aJIalITUPOBAHHBIX K OTPAHUYCHUSIM UX 3I0POBbS U BOCTIPUSTHS HHPOPMALIUH.

Jst i ¢ HapylIeHusIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIMICHHBIM IPUPTOM.

Jst i ¢ HAapyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOH (opme.

J1s i1 ¢ HAPYIIEHHUSIMU OTIOPHO-IBUTATEJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBbIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

1. Tlpu u3yyeHUHn NUCUUIIIMHBI PEKOMEHAYETCS 00pamaTbCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkpbIT gocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE U POrpaMMHoOe odecrnedyeHre JUCHMIITIHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPaMMHOe oOecredeHue 1JIsl JeKIUOHHBIX 3aHATH I

Jlns mpoBeneHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYAIbHBIX KOHCYJbTALU,
TEKYILEro KOHTPOJISI ¥ IIPOMEKYTOYHOH aTTeCTAllMU UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymbl, 000pyJOBaHHAs JOCKOW U CTaHJAPTHOW yueOHOM
Mebenbio. MiMeroTes MynbTUMeInitHOe 000pyI0OBaHUE U yueOHO-HATIIAAHbIE TTOCOOUS, 00eCIIeUnBaOIIe
TEMATUYECKHE NIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepI/IaHbHO-TeXHI/IquKOC 1 nMporpammHoe odecneyeHue A9 HaﬁopaTOprIX paﬁoT

VYuebOnHas BeruncnutenbHas sadoparopus / Jlaboparopus I'TIO "MouuTopunr": yueOHast ay AUTOPHUS
N7 TpOBEJEHHUS 3aHATUNW MPAKTHUYECKOro THUIA, yueOHas ayAuTOpUS IJsi NPOBEICHUS 3aHATUH
1a00paTOPHOTO THUIA, MOMEIIEHUE IJISI KYPCOBOTO MPOEKTUPOBAHUS (BBIMOJHEHUS KYPCOBBIX PadoT),
MOMELIeHue AJs MPOBEIECHUS T'PYNIOBBIX U MHAUBUIAYAJIbHBIX KOHCYJIbTAllUil, MOMEIIEHUE IS
MPOBEJICHUS TEKYILETro KOHTPOJS U MPOMEXYTOUHOM aTTecTaluu, MOMEIIeHUE sl CAMOCTOSTEIbHOM
pabotsr; 634034, Tomckast obmacTs, T. Tomck, Bepmununa ynuia, 1. 74, 438 ay.

Onucanue uMeroerocss 000pya0BaHus:

- PaGoune cranmuu: cucremusiii 010k MB Asus P5SB / CPU Intel Core 2 Duo 6400 2.13 GHz / 5T'6
RAM DDR2 /250Gb HDD / LAN (10 mur.);

- Monurop 19 Samsung 931BF (10 mr.);

- [Tpoextop ACER X125H DLP;

- DKpaH mpOoeKTOopa;

- Buneoxamepa (2 mt.);

- Touka nocryna WiFi;
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- KommuiekT cnenuann3upoBaHHON yueOHOM Mebenu;
- Pabouee MecTo mpemnogaBaTels.

[IporpamMMHOe oOecrieueHue:

- LibreOffice;

- Microsoft Office 2003;

- Microsoft Windows 7 Pro;

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHOe o0ecredyeHue 1Jisi CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNbHOU pabOThl UCTIONB3YIOTCS YUeOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacoNoKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nacth, T. Tomck, Jlennna npocnexkr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetiickas, 1. 146, 209 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmmanna ynuna, a. 74, 207 ayn.

Omnucanue UMeEroNIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
nHpopManoHHO-00pa3oBarebHyto cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuaanO-TeXHquCKoe odecneyeHue AUCHUINJIHHBI JIsA JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U UHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaIbHOr0 Ha3HAYEHUS.

[Ipu 3aHATHUAX ¢ OOy4YarOUIMMHCA C HAPYHIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOUIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMaImy B JOCTYIHBIX (opMax, MOOMIIBHON CUCTEMBI MPEINOJaBaHuUs
JUTsL 00YYaIOIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUEeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEIYCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claijia Ha 3KpaHe) MpH MOMOIIHM BUACOYBEIUUHUTENEH 19 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0YyYaIOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeACcTBa
npuema/mnepenadyn yueOHoM nHGOpMaIMH B JOCTYHMHBIX GopmMax, MOOMIILHON CUCTEMBI OOYUYCHUS IS
JIOJIEN ¢ MHBAIUIHOCTEIO.

9. OueHOYHbIe MaTePUAJIbl M METOAUYECKHE PEKOMEHIAMH 110 OPraHU3aALMH U3YUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JJIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH

JIyist olleHKHU cTeneHu COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETEHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalbl, MpeAcTaBiIeHHbIC B Ta0muIEe 9.1.
Tabmura 9.1 — @opMbI KOHTPOJISL U OLICHOYHBIC MATEPHAIIBI
Hazpanwust pa3nenos (Tem) dopmupyemble
JUCITUTLIAHBI KOMIIETEHITHH

®opmbl KoHTpoItst | OrieHouHbIe MaTepuaisl (OM)
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1 BBenenue B aHaTUTUKY [IK-3, TIK-5 3auét [Tepeuens BOIIPOCOB 1Jist
OOJBIINX JTAHHBIX 3a4yeTa
3amuta otdyeta o |[IpumMepHbIil mepedyeHb
nabopaTopHOit BOIPOCOB JJIsI 3AIIUTHI
pabore 71a00paTOPHBIX pabOT
JlaGopatopHas Temsbl 1abopaTopHbIX padoT
pabota
TecTtupoBanue [IpuMmepHBIil nepeyeHb
TECTOBLIX 3aJaHuN
OtueT no Tembl 1abopaTopHBIX paboT
nabopaTopHOH
pabore
2 MeToibl CTaTUCTHYECKOTO IIK-3, TIK-5 3auér IIepeuyens BonpocoB 11t
aHaIM3a TaHHBIX 3ayera
3amuTa otdyera mo |IIpumepHslil nepedeHb
nabopaTopHOH BOITPOCOB JTsI 3AIUTHI
pabote 71a00paTOpHBIX padoOT
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
Ortuet no Tewmbl 1ab0opaTOpHBIX PabOT
nabopaTtopHOit
pabote
3 MeToabl MalInHHOTO IIK-3, TIK-5 3auér Ilepeuens BOPOCOB ISt
o0y4eHus 3aueTa
3amuTa otyera o |IIpumepHslil nepedeHb
nabopaTtopHoOit BOTIPOCOB JIJISI 3AIIUTHI
pabote 1a00paTOpHBIX paboT
Jlaboparopnas Tembl 1a0opaTopHBIX pabOT
pabota
TectupoBanue [IpumepHbIi nepedeHb
TECTOBBIX 3a/IaHUI
Ortuer no Tembl 1a00paTOPHBIX padOT
nabopatopHoOit
pabote

[lxana oneHku cHPOPMUPOBAHHOCTU OTACIBbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCHUIUIMHE TpUBeaeHa B Tabnuie 9.2.
Tabnuna 9.2 — llkana omneHku cHOPMHUPOBAHHOCTU IIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHUS 1O

AUCLUILIIMHE
®dopmynupoBKa TpeOOBaHM K CTETICHH C(HOPMHPOBAHHOCTH
OrneHka banaer 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh YMETh BJIQ/IETh
2 <60% ot OTCYTCTBHE 3HAHUM OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTENBHO ) | MAKCUMATHHOMU | HITH ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WJIN
CYMMBI 0aJIOB 3HAHUSA YaCTHYHO (dbparMeHTapHbBIE
OCBOEHHOE MIPUMCHECHHE
yYMCHHE HABBIKOB
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3 ot 60% no o0mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPUPOBAHHBIC HO HE YCIEITHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CUCTEMATHUYECKU | CHCTEMATHYECKOE
CYMMBI 0aJIOB OCYIIECTBIISIEMOE MIPUMCHCHHE
YMCHHE HABBIKOB
4 (xoportio) ot 70% no chOopMHUPOBaHHEIE, B LIEJIOM B I1€JIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CyMMBbI 0ayuioB | mpoOsemMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOebI
MIpUMEHEHHE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMaJbHOW | CHCTEMaTHYECKHE yMEHHE CHUCTEMaTHYECKOe
CYMMBI 0aIoB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixanma KOMIUIEKCHOM OLIEHKU C(hOPMHPOBAHHOCTH KOMITETCHIIMI MpUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUNA

Ouenka dopMynrpoBKa TPeOOBAHUN K CTETICHN KOMIIETEHITUN

2 He nmeet HeoOX0IMMBIX TIPEICTABICHUN O IPOBEPSIEMOM MaTepHalie
(HEYTOBJIETBOPUTEIILHO ) | KITH
3HaTh HA YPOBHE OPHEHTHPOBAaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YHOBJIETBOPUTENIBHO) |M3yUEHHBIH 3JIEMEHT COICPKaHUs PENPOLyKTHBHO: IIPOU3BOIBHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO UM B IEMOHCTPUPYEMBIX
JEUCTBHUSIX.

4 (xopor1io) 3HaTh, yMETh, BIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U

MEPCICKTUBLI PaA3BUTHA U 0COOCHHOCTU JJI1 pa3sHbIX 00BEKTOB YCBOCHHUH.

5 (OTJIMYHO) 3HaTh, YMETh, BIIAJIETh HA CHCTeMHOM ypoBHe. OOydJaronuics 3HaeT
M3YYEHHBIN 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUSX, YUUTHIBAsI U YKA3bIBasi CBSA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTAMU COJEP>KaHUs AUCLIUIUINHBI, €T0

3HAYUMOCTDb B COACPKAHNN JUCHUITIINHEL.

9.1.1. IIpuMepHBIii NepeyeHb TECTOBBIX 3aJaHU

1. Kakas u3 mKaj1 OTHOCHUTCS K KAUECTBEHHBIM?
A) nopsiaKoBasi;
B) unrepsainos;
') oTHOWICHUI;
J1) aGcomoTHasl.
2. OCHOBHbIE XapaKTEPUCTHKH OOJIBIINX JaHHBIX (4V):
A) 00BbeM, CKOPOCTh cO3/1aHus U 00paboOTKH, pa3zHOOOpa3ue UCTOUYHUKOB U (OPM XpaHEHHUS,
LICHHOCTb;
b) o0weMm, ckopocTh co3ganus U 00paboTkH, pazHooOpa3ue HCTOUHUKOB U (pOopM XpaHEeHUs,
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CTOUMOCTH;
B) cTpykTypupOoBaHHOCTB, CKOPOCTBH CO3/IaHUs U 00paOOTKH, 00BEM, IIEHHOCTH;
I') HeCTpYKTypHUpPOBAHHOCTH, CKOPOCTh CO3/IaHUs U 00pabOTKH, 00BEM, IIEHHOCTh

3. K kakomy tumy unpopmaruu otHocATCT XML-mokymeHnTsl 1 XSD-cxembi?

A) CTpYKTypHUpOBaHHas;
b) monyctpykrypupoBaHHasi;
B) HecTpykTypHupoBaHHas;
I') ycnoBHO CTpyKTypUpOBaHHasL.

4. B yeM cOCTOUT Ha3HAYCHHE 3a7ad-pacupenenuresncii B Texnoiaorun MapReduce?

A) 006pabaThIBalOT HaHHBIC IO OJHOMY KJIIOUY 3a pa3 U KaKMM-TO 00pa3oM KOMOWHHUPYIOT
3HAaYEHUS, ACCOIIMMPOBAHHBIE C 3TUM KITIOUOM;

b) coGuparoT 3HaueHus, aCCOMUPOBAHHBIE C KaXKIBbIM KIIIOYOM, B CIIHCOK;

B) npeobpazyror nopiuio B mocinea0BaTeabHOCTh Hap KI0Y-3HAUCHUE;

') ocy1iecTBIsAIOT COPTUPOBKY IO KITIOUY.

5. CratucTUYeCKMU METOJ aHalu3a JaHHBIX, MNpPEJHA3HAYECHHBIM JII HMCCIEIOBAHUSA
B3aMMO3aBHUCHUMOCTH BBIOOPOK — 3TO ...

A) KIacTepHBIN aHAN3;
b) perpeccruonnslii anams;
B) xoppensiimoHHbIi aHaTu3;
I') dakTopHbIit aHaMH3.

6. Kakoit meton noucka pemenus B Excel (Calc) cienyer BiOpaTh a1 KiacTepu3aliid METOIOM
k-cpeanux, ecnu B KauecTBe Mephl paccTosiHus BbIOpaHo EBkiuaoBo paccrosiHue?
A) DBOIIOIIMOHHBIN TTOMCK PEIICHUS
b) [Touck pemenust TMHEHHBIX 3a/1a4 CUMITIIEKC-METOI0M
B) Meroa muHnmakca
I') Metox nmoucka B mpOCTPAHCTBE COCTOSTHUMA

7. DTH METOJbI KIaCTEPU3ALIUU NTOCIIEI0BATEIbHO 00bEINHAIOT, HAUYUHAS C OTAEIbHBIX 00BEKTOB,
KaXXJbIi pa3 BO BCE Oojee KpymHbIe IPYyNIbl (KJIaCTephl) A0 TEX MOP, MOKa BCE 0OBEKTHI HE
MOTAIAI0T B OJIMH KJacTep.

A) Uepapxuueckne TUBU3UMHBIC METO/IbI KJIACTEPU3AIIH;

b) Uepapxuueckue armomMepaTUBHBIE METO/IbI KJIaCTEPU3ALUY;
B) Heuepapxuueckue AUBU3UMHBIE METO/IbI KJIACTEPU3ALINH;

I') Henepapxuueckue arjsoMepaTUBHbIE METO/IbI KJIACTEPU3ALIIH.

8. Ecnm a — cpenHee pacCcTOosTHHE OT TaHHOTO 00BEKTa 10 0OBEKTOB M3 TOTO JKE KjacTepa, b —
CpeqHee pacCTOSTHUE OT JAHHOTO 00BEKTa 10 00BEKTOB M3 OIKaiIiero kiaacrepa (OTIMIHOTO
OT TOT0, B KOTOPOM JIEKHUT caM 00BEKT), TO CUIYITOM JaHHOTO 0OBEKTa HA3bIBAETCS BEJIMYUHA!
A) s=min(a,b).

b) s=(b—a)/min(a,b).
B) s= max(a,b).
I') s=(b—a)/max(a,b).

9. C kaxoii nienpro B HauBHOM baiiecoBckoM kiaccudukarope npuMeHsieTcs: jiorapudmupoBanme?
A) st perieHust TpoOaEeMbl apU(PMETHIECKOTO TIEPETIOTHEHNS,

b) ans ycrpanenus npoOseMbl NOSIBIIEHUSI HEU3BECTHBIX CJIOB;
B) nst popmupoBaHust BEpOSATHOCTHOTO TIPOCTPAHCTBA;
I') st peanuzanuu bag of words model
10. Texuosorus kaaccuUKaIUM, TIe BCE dJIEMEHTAPHBIE KIaCCU(PUKATOPBI 00YUYatoTCs M pabOTaroT
napajuieIbHO (He3aBUCUMO APYT OT APyTra).
A) bycruHr;
b) borrunr;
B) bag of words model;
I') nauBHbIN baiiecoBckuii kitaccuukaTop.

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

[TonsiTrie naHHBIX, HHOOPMALIUY, 3HAHUHT

Turel wWKan u3mMepeHuin

JKU3HEHHBIN 1K JaHHBIX

DTanbl pelieHus 3aJja4K aHaJIM3a JaHHbIX U UX B3aUMOCBSI3H.

L=
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[Ipennocsuiku GopMUPOBAHUS TPEH 1A OOIBIINX TAHHBIX

Omnpenenenne GOMBIINX JAHHBIX.

HcTounuku 60IBIINX TaHHBIX

OCHOBHBIE XapaKTEPUCTUKHU OOJBIINX JaHHBIX (4V)

[IpoGnema kauecTBa U CTPYKTYPHUPOBAHHOCTH UCXOJHBIX JaHHBIX

@OyHKIMU U 337]a44 OOJIBIINX JaHHBIX, COCTABJISAIOUINE aHATUTUKU OOJBIIUX JaHHBIX

11. Iporecc n npunnmnsl aHanuTuku Big Data,

12. Otnuuus Big Data u Business intelligence (Bl-ananutukn),

13. Texnuku u MeTozbI aHanu3a Big Data

14. TloTrpebHocTH prIOKeHUH 111 00padoTku Big Data

15. PacnpeneneHubie (aitioBbie CUCTEMBI

16. IIpomecc Beruncnenuii B MapReduce.

17. Monenb KOMMYHHKAaIIMOHHOW CTOMMOCTH.

18. Ilepeunciaure OCHOBHBIE METO/Ibl CTATUCTUYECKOTO aHAIU3a TaHHBIX

19. Mertoasl MalmuHHOTO 00yYeHUs O€3 yUHuTeNs: KiiacTepu3arus (BUAbl 1 OCHOBHBIC JTaIlbl)

20. MeToapl MAIIMHHOTO 00yUYeHHUs 0€3 YUUTENsI: CETEeBOM aHaM3 (CYIIHOCTh, OCHOBHBIC TTOHATHUS U
ATAIbI)

21. MeToabl MalmIUHHOTO OOy4YEeHHs C y4uTeleM: HauBHBIA baiiecoBckuii kimaccudukatop
(CYIITHOCTH ¥ 3Tarbl)

22. MeToapl MallIMHHOTO OOYYEHHs C YYUTEJIEM: KOMIUICKCHBIE MOJIeH (aHCaMOJIM MoJeseit),
JIEPEBBS PEUICHUI,

23. ByCTUHTI: OHSTHE U CYyTh METO/Ia

24. BA3ITUHT: OHATHE U CYTh METOAA

._.
YW

9.1.3. IlpuMepHBIi MepedeHb BOMPOCOB sl 3a1MTHI J1a00pPATOPHBIX padoT

Knaccugukaius MeTo10B KJ1acTepU3aIiH

Ilepeuncnure N3BECTHBIE BAM MEPBI PACCTOSHUS

MeTtpuku KauecTBa KjacTepu3alun

CymHocTs MeTona k-cpeaHux

CymHocTh MeToa k-menuan

[TonsiTue cereBoro rpada, BepiuHbl, pedpa.

Martpuna cMeXHOCTH

CreneHp BeplInHbI rpada

3azaya ceTeBOro aHaau3a

[TonsiTHE COOOIIECTBA B CETEBOM aHAJIM3E

. [onsarue cnyuaitnoro rpada

. Meronpbl pazzieneHus ceTy Ha KilacTepbl

. AriomMepaTuBHas U JUBU3UMHHAs KJIACTEPU3ALINS

. Ilonartue MoayJIbHOCTH

. Anroputm «edge.betweenness.community»

. CmbIca Teopems! baiieca.

. MHOrOMepHast U MyJIbTHHOMHUHaJbHAs MOJEIb HauBHOro baliecoBckoro kiaccudukaropa
(NBO)

18. Jlns yero ucnonb3yercs OllEHKa anocTepuopHOro Mmakcumyma B NBC?

19. Tlpennonoxenue ycioBHOM He3aBucuMocT B NBC

20. IIpobnema apudmerrueckoro nepenonneHus B NBC

21. Ouenka napamerpoB baiiecoBckoil Mmoaenu

22. IlpoGnema HEM3BECTHBIX CIIOB

23. Meroauka peanus3alnuu HauBHOTo baiiecoBckoro kinaccupukaTopa

24. ®opMupoBaHUE BEPOATHOCTHOTO IpocTpaHcTBa B NBC

25. KomriekcHbie Moienu (aHCaMOJId MOIETICH )

26. JlepeBbs pelieHuH,

27. ByCTHHT: OHATHE U CYTh METO/IA

28. BarruHr: noHsATHE U CYyTh METOJA

29. Anroputm «Ciy4ailHbli JI€C»: CYLIHOCTh, IOCTOMHCTBA U HEAOCTATKU

[S—
SOV NR W=
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9.1.4. Tembl J1a00paTOPHBIX PadoT
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[Ixansr n3MEpeHuit (pacyeT HHACKCAa YIKOHOMUKY 3HAHUH)
Perpeccuonnbie Moaenu Ui MpeicKka3aHus MOBEACHUS MOKynaTeen
KractepHsiii aHanus i1t CErMEHTUPOBAHUS KIIMEHTCKON Oa3bl
HaupHnblii 6atiecoBckuil KiaccudukaTop 1ist KiiacCupUKAIIId TBUTOB
Knactepuzauus Ha ocHOBe ceTeBBIX rpadoB

AHcamb11 Mozenei (O3TTUHT B OYCTHHT)

SNk~

9.2. MeToan4yeckne peKOMeH AU

VY4eOHbIil MaTepuan uznaraercs B (Gopme, mpeanoaramplileii caMoCTOATENbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenbHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

HauaTtp n3ydeHne MTUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMYECKOT0 U MporpaMMHoro obdecneuenus. CamocrosTenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM ITAHOM.

B nporecce n3ydeHus: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOAMMO PETYIISIPHO
oOpamarbcsi K PEeKOMEHAYEMOM JIuTeparype M MCTOYHHKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIB30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTEIbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TAaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMH, COJCPKAILIUMHU
Hay4YHO-TIONYJSPHbIE U CIELUAJIU3UPOBAHHBIE MaTepHajbl, MOCBSIIEHHBIE PA3JIUYHBIM aCIEKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATEILHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HJIM NPOCMOTP MaTepHuajla OCYLECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYAIbHOTO NIOHUMAaHUS U OCBOEHMS MaTepuaja, BbIIENsisl OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOI'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaTbCSI COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE JJIs IOHMMaHUS JaJbHEHNIIEro MaTepuaa;

— OCMBICJIMBAlTE IPOYUTAHHOE U NU3YUEHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEIEKOMMYHHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHCS JOMOJHHUTEIbHBIC 3aHATHUA, B T.4. B (hopMe BeOMHAPOB.
Pacnucanue BeOMHAPOB W 3alMUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
KypHaJIe 110 TUCLUIUINHE.

9.3. Tpeﬁona}mﬂ K OCHOYHBIM MaTepHuajJdaM Jisl JUIl ¢ OrpaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ orpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pOBBS U WHBAJIHUJIOB MPEIYCMOTPEHBI
JOTIOJTHUTEJIBHBIE OIEHOYHBIE MaTepPHAJIbl, MEpEeUeHb KOTOPHIX yKa3aH B Tabiuie 9.4.

Tabnuna 9.4 — JlomoJHUTENbHBIE MaTepHaNbl OINCHUBAHUSA JUISA JIUI C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBSI M1 MHBAJIHUIOB

Buasl 1ooIHUTENEHBIX OLIEHOYHBIX DopMBbI KOHTPOJISI U OLIEHKHU

Kareropuu oOy4aromuxcs

MaTepUaoB pe3yJIbTaTOB 00YUYEHUS
C HapylIeHHsIMU clTyXa TecTbl, TUCbMEHHBIE [Ipenmy1ieCTBEHHO MMUCHMEHHAs
CaMoCTOsITeNIbHbIE pabOThI, BOIPOCHI MpoBepKa
K 3a4€eTy, KOHTPOJIbHbIE paOOTHI
C HapyLIEeHUAMU 3pEHUS CobecenoBaHue 1o BOIIPOCaM K [IpenmyniecTBEHHO yCTHas
3a4eTy, ONpOC 110 TEPMUHAM poBepKa (MHIUBUYATBHO)
C HapylIIeHUSIMU OTIOPHO- Pemenue nucTaHIIMOHHBIX TECTOB, [IpenmytiecTBEHHO

JBUTATEJILHOTO alapara | KOHTPOJIbHbIE pa0OThI, MUCbMEHHBIE | AUCTAaHIMOHHBIMU METOAAMHU
CaMOCTOSITENIbHBIE PaOOTHI, BOITPOCHI
K 3a4eTy
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C orpaHMyYeHUSIMH TIO
0011IeMETUIIUHCKUM
MOKa3aHUSIM

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipeumy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOLIMMUCS
UCXOJS U3 COCTOSIHUS
o0yyaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuecKkue PECKOMEHIAUHU MO OIMCHOYHBIM MaTepuajaamMm IJid JUll ¢ OrpaHUYC¢HHBIMHU
BO3MOKHOCTSIMHA 310POBbS U UHBAJINI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIHUJIOB MPEayCMaTPUBACTCS
JOCTYITHAs popMa Mpea0CTaBICHUS 3aJaHUI OIICHOYHBIX CPEJICTB, 4 UMEHHO:

— B IIeYaTHOU (opme;

— B IieyaTHOM hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTE€HHSI aCCUCTEHTOM 3aJ]aHUsl BCIIYX;

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOAA.

Jluuam ¢ orpaHMYE€HHBIMU BO3MOXKHOCTSMH 3/I0POBbSI M MHBAJIKAaM yBEJIUUYMUBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHbIE BOMpockl. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
nocTynHast popma npeaocTaBiIeHHsI OTBETOB Ha 3aJlaHUsl, @ UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEe/ICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHWBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMHU BO3MOXXHOCTSIMHU
3I0pPOBbSI M WHBAIUIOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MpeJAOoCTaBlIeHne HHPopManuu B Gopmax,
a/IaTITUPOBAHHBIX K OTPAaHUYEHISIM UX 3I0POBbBSI U BOCIIPHATHS HHPOPMAITUH:

Jst Iuu ¢ HAapylIeHUsIMU 3PeHu:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B TIe4aTHOU (opme.
JJ1s1 11 ¢ HApyLIEHUSIMH OTIOPHO-ABHUIaTEJIbHOIO anmapara:

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B IIeyaTHOU (opme.

[Ipn HEOOXOAUMOCTH JJIsl JUI] C OTPAHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBbSI U MHBAJIHUIOB
MpoIieIypa OLICHUBAHUS PE3YJIBTATOB 00YUEHHUS MOXKET IPOBOJUTHCS B HECKOJIBKO JTaIloB.
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