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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; CTpOHUTb JIEPEBbS PEIICHHIA,
aHcaMOIM Moeseit.

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

pa3paboTKU NpeaAMETHO- yUuTeIeM» U «0€3 yUUTeINsD» IS
OpPUEHTHUPOBAHHBIX CUCTEM 000CHOBaHMS BbIOOpA BAPHAHTOB
HOJICPXKKH TPUHATHUS YIPaBICHYECKUX PEIICHUH.
peLIeHnit
[1K-5. Cnocoben [1K-5.1. 3HaeT nanHble 3HaeT TeOPEeTUUYECKOI0 OCHOBBI
cobuparb, 00pabaThIBaTh | HAYYHBIX UCCICAOBAHUN HA CTATUCTUYECKOr'0 aHaJIN3a JaHHBIX,
H UHTCPIIPECTUPOBATDH OCHOBC MHTCJIJICKTYAJIbHBIX MAaIlllUHHOI'O O6y‘IeHI/I$I.

JTAaHHBIC 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 UHCTPYMEHTBI METOJIOB aHalln3a JaHHBIX U UCIOJIB30BaTh UX
HEHUPOHHBIX CeTeH s B HAyUYHBIX UCCIIEJOBAHUSIX.

CO3JIaHUsl SKCIIEPTHBIX CHCTEM
(Colab, Python, 6ubnuoTexn
Keras, Numpy, dbpeitmBopk
TensorFlow , cucrema Clips )

I1IK-5.3. Bnaneet Bnaneer merogaMu u HHCTpYMEHTAMU
WHCTPpYMEHTaMH Uit cOopa, |00paOOTKH U MHTEPIPETAIMH PE3YIHTATOB
00paboTKH, HHTEPIPETAlMU  |aHaTu3a OOJIBIINX HAOOPOB JaHHBIX C
JAHHBIX COBPEMEHHBIX MOMOIIIBIO IPOTPAMMHOTO 00€CTICYSHHUSI.
HAYYHBIX UCCIICIOBAHUN

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHUX YaCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0doTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OO01mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISAET 6 3a4eTHBIX eUHUIL, 216 akaJeMHUeCKUX 9acoB.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAM Y4EOHOU JEATEIbHOCTH MPEICTABICHO B
tabmure 4.1.

Ta6ymna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI 110 BUAAM YU4COHOM JIeITeIbHOCTH

Beero |Cemectpsl
4acoB 1 cemectp

Bunbl yueOHOIM nesTeIbHOCTH
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KonrakTHas ayguropHasi pa6oTa o0y4alomuxcs ¢ npenojaaBarejeM, BCero 72 72

JIeKIIMOHHEBIE 3aHATUS 18 18
JlabopatopHble 3aHATH 54 54
CamocTosiTe/ibHasi padoTa 00y4alOUIUXCsl, B T.4. KOHTAKTHasA 144 144
BHEAYIMTOPHAas padoTa 00y4alIMuXCcs ¢ MpenojaaBarTesieM, BCero
[ToaroroBka k 3auery 32 32
[ToaroToBka K 3amuTe oT4YeTa MO JIAbOpaToOpHOU paboTte 18 18
[ToaroroBka k mabopaTopHOi paboTe, HAMMCAHUE OTYETA 62 62
Harmmcanne otyeta nmo nabopaTopHoit pabote 26 26
IToaroroBka K TECTUPOBAHUIO 6 6
O0mas Tpya0eMKoCTh (B 4acax) 216 216
Oo0mas TpynoeMkocTh (B 3.€.) 6 6

5. CTpykTypa u cogep:kaHue JUCUMILIHHbI
5.1. Pa3nennl (TeMbl) AUCHUIJIMHBI U BUABI Y4eOHOH 1eATeJIbHOCTH

CTpykTypa IUCHUIUIUHBI MO pa3aenaM (TeMaMm) W BHJaM y4eOHOU JesSTeNbHOCTH MPUBEICHA B

tabmume 5.1.
Tabnuma 5.1 — Pa3aenst (TeMbl) AMCHUILIMHBL U BUBI YYEOHOH IATEIbHOCTH

HazBanus pasnesnoB (Tem) Jlek. | Jla6. Cawm. Bcero vacos dopmupyemble
JTUCITUATITAHBI 3aH.,4 | pab. | pab.,u |(0e3 sk3ameHa) KOMITCTCHIINH
1 cemecTp
1 BBeneHue B aHANUTUKY OOJIBIINX 8 6 32 46 [IK-3, TIK-5
JAHHBIX
2 MeToabl CTaTUCTHUECKOTO 4 10 34 48 IIK-3, IIK-5
aHaJIn3a JaHHBIX
3 MeTo/ 16l MAITUHHOTO 00YYECHUS 6 38 78 122 [IK-3, T1K-5
Hroro 3a cemectp| 18 54 144 216
HUroro| 18 54 144 216

5.2. Conep:xanue pa3nesioB (TeM) IMCIUANINHbBI

Copepxanre pa3enoB (TeM) TUCUUTUINHGI (B T.Y. M0 JIEKIHUSIM) IPUBEICHO B Tabmuiie 5.2.
Tabmuma 5.2 — Coneprkanue pa3ienoB (TeM) TUCIHUILIMHEI (B T.4. IO JEKIUSIM)

HaszBanus TpynoemMKkocTh
Copepxanue pa3aenoB (TeM) AUCIUILIINHBI (B dopmupyemsbie
pasnesnos (Tem) (JIEKITMOHHBIE
T.4. TIO JICKLIUSIM) KOMIIETEHITNH
JUCIUTIAHBI 3aHATHA), U
1 cemecTp
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1 Beenenue B
AHATUTUKY
OOJIBIIINX JTAHHBIX

Tema 1. Benenne B aHaau3 JaHHBIX: ITOHSITHE
JTAHHBIX, TUIIbI IIKAJI U3MEPEHUM, )KU3HCHHBII
LUK JAHHBIX, 3Talbl PELICHUS 3a]]a41 aHAJIA3a
JaHHBIX U UX B3aHMOCBS3H.

[K-3, TIK-5

Tema 2. Konrennusa 00IbIINX TaHHBIX:
MPEANOCHUIKH (hOPMHUPOBAHMS TPEH/IA,
omnpeneneHrue OOJBITUX TaHHBIX, UCTOYHUKA
OOJIBIITUX TAHHBIX, OCHOBHBIE XapaKTEPUCTUKHI
OoJbIITUX MaHHBIX (4V), KAYECTBO UCXOTHBIX
JIAHHBIX, CTPYKTYPUPOBAHHOCTH JIAHHBIX,
npaiiBepsl peiHKa Big Data, dyHkum u 3agaun
OONBIINX TaHHBIX, COCTABIAIOIINE aHAIMTUKU
OOJIBIITUX TAHHBIX, MMPOIIECC ¥ MPUHIIAITHI
ananutuku Big Data, orumums Big Data u
Business intelligence (Bl-ananutuku), TeXHUKH
u MeToIbl aHanu3a Big Data, cienmanucter Data
Scientists.

[1K-3, TIK-5

Tema 3. MapReduce 1 HOBBII TpOrpaMMHBIi
CTEK: MOTPEOHOCTH MPUIIOKEHUH JUIs
oOpabotku Big Data, pacnipenenennsie
(aiinoBble CUCTEMBI, TPOLIECC BHIUNCIICHUI B
MapReduce, 3anaun-pacnpeaenuTent, 3aauu-
PEyKTOPBI, IPYIIHUPOBKA IO KIIOYY,
KOMOWHATOPBI, AITOPUTMBI, B KOTOPBIX
ucnonsiyetrcs MapReduce, 0600mieHms
MapReduce 17151 cucteMbl IOTOKOB padoT,
pexypcuBHbIe 00001menus MapReduce, mozens
KOMMYHHUKAI[HOHHON CTOMMOCTH.

[IK-3, TIK-5

HUroro

2 Metoabl
CTATUCTUYECKOTO
aHaJan3a JaHHBIX

Tema 4. OCHOBHBIE 32J1aYU Y METOIBI
CTaTHUCTUYECKOTO aHaNN3a, KOPPEISIIMOHHBIN
aHaJiu3, TUCIIEPCUOHHBIN aHAJIN3,
pEerpecCUOHHBIN aHaMKu3, GaKTOPHBIM aHAIN3,
KJIACTEPHBIN aHAIU3, TUCKPUMUHAHTHBIN
aHaJIN3, MHOTOMEPHOE IIKaJIMPOBaHUE.

[1K-3, TIK-5

Hroro

3 Metonsl
MAaIlIMHHOTO
00yueHus

Tema 5. Metoabl MaIIMHHOTO 00y4YeHUS O3
YUUTEIS: KJIacTepU3alus, CETCBOMH aHaJIH3

[K-3, TIK-5

Tema 6. MeTopI MAIIMHHOTO O0YUYEHUS C
yuuteneM. HauBubiii baliecoBckuii
KJ1acCU(UKATOP, KOMIUIEKCHBIE MOJIEIH,
JIePEeBbs PEIICHUH, OYCTUHT W OATTHHT.

[1K-3, TIK-5

Hroro

Uroro 3a cemectp

18

Htoro

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.

2. Ilpuknagnas MateMaTU4ecKasi CTaTUCTUKA: YueOHoe mocobue / A. A. Mumens - 2019. 113 c.
[DnexTponHsIi pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/9151.

7.2. lonoiHUTEIbHAS JTUTEPATYPa
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1. Tlpuxnannas matemaTudeckas cratuctuka: [Ipaktnueckue padotsl / A. A. Murens - 2019. 81 c.
[DnexTponHsbIit pecypc]|: — Pexum goctyna: https://edu.tusur.ru/publications/9153.

7.3. YueOHO-MeTOANYECKHE TTOCOOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYEeCKHE MOCOOUs

1. 3axapoBa A.A. Ananu3 ganubeix B Excel u Calc: meToanueckue yka3aHus 1O BBITTOJHEHHIO
1a00paTOpHBIX PabOT MO AUCHHUIINHE «AHanu3 OONBIIUX JAHHBIX» JJIsS HANpaBJICHUS OOydeHUS
09.04.01 «MudopmaTtuka u BerarcautenbHas Texauka». — Tomck: TYCVYP, 2022. — 76 c. [DneKTpOHHbBIN
pecypc]: — Pexxum noctymna: https://asu.tusur.ru/learning/090401e/d18/090401e-d18-labs.pdf.

2. 3axapoBa A.A. AHanu3 OONBIIMX JaHHBIX: METOJUYECKHUE YKAa3aHUS 10 CaMOCTOATEIbHOMN
pabote crynentoB mius HanpasieHus 09.04.01 «MadopmaTKa U BRIYMCIUTENIbHAS TEXHUKa» / A.A.
3axapoBa. — Tomck: TYCVYP, 2022. — 10 c. [DnexkTpoHHbIl pecypc]: — Pexum gocrtyna:
https://asu.tusur.ru/learning/090401e/d18/090401e-d18-work.pdf.

7.3.2. Y4yeOHO-MeTOAUIECKHE ITOCOOUS NJIsl JIUIL
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbsI 1 HHBAJIU/I0OB

Y4ebHO-MeToAnUECKIEe MaTepUaibl sl CAMOCTOSATEILHON U ayJUTOPHOI paboThl 00yYaromuXCst
13 YHUCJIA JIUI] C OTPAHUYCHHBIMH BO3MOXXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (JopMax,
aJIalITUPOBAHHBIX K OTPAaHUYCHUSIM UX 3I0POBbS U BOCTIPHUSITHS HHPOPMALIUH.

Jst i ¢ HapyleHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIMICHHBIM IPUPTOM.

Jst i ¢ HAapyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

J1st T ¢ HAPYIIEHHSIMU OTIOPHO-IBUTATEIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

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

1. Ilpu u3y4yeHUHn NUCUUILIMHBI PEKOMEHAYETCS 00palaTbCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkphIT gocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE U IPOrpaMMHoOe ofdecrnedyeHre JUCHUIITTHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPaMMHOe oOecriedeHue JJIsl JeKIUOHHBIX 3aHATH I

Jlnst mpoBeneHUs 3aHATUN JEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALU,
TEKYILEro KOHTPOJISI ¥ IIPOMEKYTOYHOH aTTeCTAllMN UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymmbl, 000pyJOBaHHAs JOCKOW U CTaHAAPTHOW yueOHOM
Mebenblo. MiMeroTes MynbTUMeInitHOe 000pyI0OBaHUE U yueOHO-HATIIAHbIE TTOCOOUS, 00eCTIeUrBaIOIINe
TEMATUYECKHUE NIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

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

VYuebOnHas BeruncnutenbHas sadoparopus / Jlaboparopus I'TIO "MouuTopunr": yueOHast ay AUTOPHUS
N7 TpPOBEAEHHUS 3aHATUNU MPAKTHUYECKOro THUIA, yueOHas ayAuTOpUS IJsi NPOBEJICHUS 3aHATUH
71a00paTOPHOTO THUIA, MOMEIIEHUE IJISI KYPCOBOTO MPOEKTUPOBAHUS (BBIMOJHEHUS KYPCOBBIX PadoT),
MOMELIeHue AJs MPOBEIECHUS T'PYNIOBBIX U MHAUBUIAYAJIbHBIX KOHCYJIbTAllUil, MOMEIIEHUE IS
MPOBEJICHUS TEKYILETr0 KOHTPOJS U MPOMEXYTOUHOM aTTecTaluu, MOMEIIeHUE sl CAaMOCTOSTEIbHOM
pabotsr; 634034, Tomckast obmacTs, T. Tomck, Bepmununa ynuna, 1. 74, 438 ay.

Onucanue uMeroerocs 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 mir.);

- [Tpoextop ACER X125H DLP;
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- DKpaH mpoeKTOopa;

- Buneokamepa (2 mrt.);

- Touka noctymna WiFi;

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTels.

[IporpamMmmMHoe obecrieueHue:

- LibreOffice;

- Microsoft Office 2003;

- Microsoft Windows 7 Pro;

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHOe o0ecnedyeHue 1Jisl CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNbHOU pabOThl UCTIONB3YIOTCS YUueOHbIE ayaUTOPHUH (KOMIIBIOTEPHBIE KIIACCHI),
PacToNOKEHHBIC IO apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, 1. 40, 233 ayn.;

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

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

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

Omnwucanue UMeEIOIerocss 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTU «HTepHEeT» U 00eCneYnBaloT JOCTYI B IJIEKTPOHHYIO
nHpopManoHHO-00pa3oBarebHylo cpeny TYCYPa.

[TepeueHs mporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepl/laﬂbHO-TeXHH‘leCKoe odecrneuyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U HHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCITIOJIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaIbHOro Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHCA C HAPYHWIEHHSMH CJYyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMaIuy B JOCTYIHBIX GopMax, MOOMIIBHON CHUCTEMBI MPEIOJaBaHUs
JUTsL 00YYaIOIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTeMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSI 00ydJaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUaONIMMUCS C HAPYLIIEHUSIMHU 3PEHUs MPETYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claijia Ha d3KpaHe) MpH MOMOIIHM BUACOYBEIUUHUTENEH 19 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJIb3YIOTCS alIbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUYECKUE CpeAcTBa
npuema/rnepenadyn yueOHol nHGOpMaIMU B JOCTYHMHBIX opmMax, MOOMIIBHON CUCTEMBI OOYyUYCHUSI IS
JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMH 110 OPTaHU3aAMH U3yUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB [JIsl TEKYIIEero KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH

Jlis OLICHKHU CcTeTeHn CHOPMHUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 33 IUCIUTUIMHON
KOMITETEHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalbl, MpeAcTaBiIeHHbIC B Ta0muIE 9.1.
Tabmuma 9.1 — @opMbI KOHTPOJIS U OLIEHOYHBIE MaTePHAIIBI
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Hasanus pasnenos (rem) PopmHpyemEIe ®opmbl KoHTpost |OueHouHble MaTepuaisl (OM)
JUCLUIIAHBI KOMIIETEHIIUU
1 BBeneHue B aHATUTUKY [1K-3, I1IK-5 3auér [lepeuenb BOIIPOCOB 15t
OONBIINX TAHHBIX 3auera
3amuTa otyera no |IIpumepHslil nepedeHb
nabopaTopHOi BOIIPOCOB ISl 3AIUTHI
pabote 1a00paTOpHBIX paboT
JlaboparopHas Temb! mabopaTopHBIX padoT
pabora
TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3a/IaHUM
Oruer 1o Tembl 1abopaToOpHBIX paboT
nabopaTopHOi
pabote
2 MeToabl CTAaTUCTUYECKOTO IIK-3, IIK-5 3auéT [Tepeuens BOIIPOCOB IJist
aHaJIM3a JaHHBIX 3aueTa
3amuTa otyera o |I[IpumepHslit nepedeHb
nabopatopHoit BOIPOCOB TSI 3AIIUTHI
pabore 71a00paTOPHBIX pabOT
Jlaboparopuas Tembl 1a00paTOPHBIX padOT
pabota
TectupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
Otuer 1o Tewmbl 1a00opaTopHBIX PabOT
nabopaTopHOH
pabore
3 MeTo bl MallIMHHOTO [IK-3, TIK-5 3auér [Iepeuyens BonpocoB it
o0y4eHUs 3a4era
3amuta otyerta o |[IpumMepHbIil nepedyeHb
nabopaTtopHOit BOIPOCOB /ISl 3AIIUTHI
pabore 71a00paTOPHBIX paboT
JlaGopatopHas Temsbl n1abopaTopHbIX padoT
pabota
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBLIX 3aJaHUN
Ortuer no Tembl 1abopaTopHBIX paboT
nabopaTopHOH
pabore

Hlkana oneHKH cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OO0y4YeHUS IO
JUCHUIUIMHE TpUBeJeHa B Tadnuue 9.2.
Tabmuna 9.2 — lllkana oueHkn cOPMUPOBAHHOCTH TUIAHUPYEMBIX PE3yJIbTATOB OOyUECHHS IO

JTUCIUTIIMHE
®dopmynupoBka TpebOBaHUM K CTeeHH C(HOPMUPOBAHHOCTH
Onenka bamner 32 OM TUTAHUPYEMBIX PE3yJIbTaTOB 00YUYECHHS
3HATh | yMETh | BIIAJICTh
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2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTEIIBHO ) | MAKCUMATHHOMU | HITH ()parMeHTApHBIC YMEHHUH HITH HaBBIKOB HMJIN
CYMMBI 0aJUIOB 3HAHUS YaCTUYIHO (dbparMeHTapHbIE
OCBOCHHOE MIPUMCHCHHE
YMCHHE HaBBIKOB
3 ot 60% 1o o01ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHbIE HO HE YCIIEIIHOE, HO HE
MaKCUMaJIbHOMN 3HAHUS CHCTEMAaTHYECKH | CHCTEMaTUYECKOe
CyMMBI 0aJIIOB OCYIIECTBIISIEMOE MpUMEHEHNE
yMeHHe HaBBIKOB
4 (xoporio) ot 70% no c(hOpMHUPOBAHHEIE, B 1I€JIOM B IICJIOM
89% ot HO coJiepKaliue yCHEUIHOE, HO yCHEUIHOE, HO
MaKCUMaJIbHOM OTJICTIbHBIC coJieprKaIie coJieprKaIue
CyMMBI 0ayuioB | mpoOIeMbl 3HAHUS OTJICIIbHBIC OT/ICIIbHBIC
poOeIbl yMeHue poOeIbI
MPUMEHEHHE
HaBBIKOB
5 (OTIMYHO) >90% ot c(hOpMHUPOBaHHEIE | CHOPMUPOBAHHOE YCHENTHOE U
MaKCHUMaJIbHOM | CHCTEMAaTHYCCKHE YMCHHE CHCTEMAaTHYECKOE
CYMMBI 0aJIOB 3HAHUS MIPUMCHCHHE
HAaBBIKOB

[Ikana KOMIUIEKCHOH OLIeHKH C(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIJIEKCHOM OIIEHKH C(OPMUPOBAHHOCTH KOMITETEHITUI

Onenka ®opmynupoBKa TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2 He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae
(HeyIOBIIETBOPHUTEIBHO) | MU
3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHnt. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aE€MOI0 3JIEMEHTA COACPIKAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WiIK 00BEKTaM, y3HAeT B
TEKCTaxX, M300paKEHUAX WIM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO €ro YCBOCHHUS.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM ypoBHe. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEpP KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCbMEHHO WM B IEMOHCTPUPYEMBIX
JIEUCTBHSIX.

4 (xopotio) 3HaTh, yMETh, BJIa/ICTh HA AHAJIMTHYECKOM ypOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3YYECHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAHUYECHUS, UCTOPHUIO U

MCPCICKTHUBLI pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

3HaTh, yMETb, BIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiics 3HaeT
W3YYEHHBIHN 2JIEMEHT COEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBasl CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKaHUS AUCLHUILIMHBI, €T0
3HaYUMOCTb B COJIEP>KAHUU JUCLUILINHBL.

5 (OTJIMYHO)

9.1.1. IlpuMepHBIii IepeYeHb TeCTOBBIX 32/1aHUI

1. Kakas u3 mKan OTHOCHUTCSI K KAUECTBEHHELIM?
A) nopsaxoBasi;
B) unrepnanos;

CornacoBaHa Ha noptane Ne¢ 73183 12



I') oTHOMICHNI;
J1) abcomroTHas.
2. OCHOBHBIEC XapaKTEPUCTUKH OONBIINX AAaHHBIX (4V):
A) 00BeM, CKOpPOCTh co3aaHusi 1 00pabOTKH, pa3HOOOpa3ue UCTOYHUKOB U (OPM XpaHCHUS,
LEHHOCTb;
b) o6vem, ckopocTh co3maHus U 00pabOTKHU, pa3HOOOpa3re UCTOYHUKOB B POPM XpaHEHHS,
CTOUMOCT®;
B) cTpykTypupoBaHHOCTB, CKOPOCTh CO3/IaHUs U 00paOOTKH, 00BEM, IIEHHOCTH;
I') HeCTpYKTypHUpPOBAHHOCTH, CKOPOCTh CO3/IaHUs U 00pabOTKH, 00BEM, IIEHHOCTh
3. K kakomy tumy unpopmaiuu otHocATCS XML-mokymenTsl 1 XSD-cxembi?
A) CTpYKTypHUpOBaHHas;
b) monyctpykrypupoBaHHasi;
B) HecTpykTypHupoBaHHas;
I') ycnoBHO CTpyKTypHUpOBaHHasL.

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

A) o0pabaThIBalOT HaHHBIC IO OJHOMY KJIIOUY 3a pa3 U KaKMM-TO 00pa3oM KOMOWHUPYIOT
3HAaYEHUS, aCCOIIMMPOBAHHBIE C 3TUM KITIOUOM;

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

B) npeobpazyror nopiuio B mociaea0BaTeabHOCTh Hap KI0Y-3HAaUeHUE;

') ocy1iecTBIsAIOT COPTUPOBKY IO KITIOUY.

5. CratucTUUyecKMd METOJ aHainu3a JaHHbIX, MNpPEJAHA3HAYEHHBIM JIi HMCCIEIOBAHUSA
B3aMMO3aBHUCUMOCTH BBIOOPOK — 3TO ...

A) KIacTepHBIN aHAIN3;
b) perpeccruonnslii anams;
B) xoppensiiimoHHbIN aHaIu3;
I') dakTopHbIit aHaMM3.

6. Kakoit meton noucka pemenus B Excel (Calc) cienyer BiOpaTh a1 KiacTepu3aliid METOI0OM
k-cpeanux, ecnu B KauecTBe MephI paccTosiHus BbIOpaHo EBkiuaoBo paccrosiHue?
A) DBOIOIIMOHHBIN TTOUCK PEIICHUS
b) [Touck pemenust TMHEHHBIX 3a/1a4 CUMITIIEKC-METOI0OM
B) Meroa muHnMakca
I') Merox nmoucka B MpOCTPAHCTBE COCTOSTHUMA

7. DTH METOJbI KIaCTEPU3ALIUU NTOCIIEI0BATEIbHO 00bEINHAIOT, HAUYUHAS C OTAEIbHBIX 0OBEKTOB,
KaXJbIi pa3 BO BCE Oojee KpymHbIe TPYyNIbl (KJIacTephl) A0 TEX MOP, MOKa BCE 0OBEKTHI HE
MOTAIAI0T B OJIUH KJacTep.

A) Uepapxuueckre TUBU3UMHBIC METO/IbI KJIACTEPU3AIIH;

b) Uepapxuueckue armoMepaTUBHBIE METO/IbI KJIaCTEPU3ALUY;
B) Heuepapxuueckue AUBU3UMHBIE METO/IbI KJIACTEPU3AIIHH;

I') Henepapxuueckue arjsoMepaTUBHbIE METO/IbI KJIACTEPU3ALIIH.

8. Ecim a — cpenHee pacCcTOsTHHE OT JJAaHHOTO 00BEKTa 10 0OBEKTOB M3 TOTO K€ KjacTepa, b —
CpeqHee pacCTOSTHUE OT JJAHHOTO 00BEKTa 10 00BEKTOB M3 OMIKaiIero 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 TpoOaEeMbI apU(PMETHIECKOTO TIEPETIOTHEHNS;

b) ans ycrpanenus npoOseMbl NOSIBIIEHUSI HEU3BECTHBIX CJIOB;
B) nst popMupoBaHust BEpOSATHOCTHOTO POCTPAHCTBA;
I') st peanuzanuu bag of words model
10. Texuosorus kaaccuUKaIUM, TIe BCE dJIEMEHTAPHBIE KIaCCU(PUKATOPBI 00yUYatoTCs M paboTaroT
napajuieJbHO (He3aBUCUMO APYT OT APyTra).
A) bycruHr;
b) borrunr;
B) bag of words model;
I') nauBHbIN baiiecoBckuii kitaccuukaTop.
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9.1.2. IlepevyeHb BONPOCOB ISl 3a4€Ta

[TonsiTre naHHBIX, HH(OOPMALIUY, 3HAHUHT

Tune! mkan u3amMepeHui

JKU3HEHHBIN UK JaHHBIX

Drtarbl pelieHrs 3aa4y aHalln3a JaHHbIX U UX B3aUMOCBSI3H.

[Ipennocwuiku GOpMUPOBAHUS TPEH 1A OOIBIINUX TAHHBIX

Omnpenenenne OOMBIINX JAHHBIX.

HcTounuky OOIBIINX TaHHBIX

OcHOBHBIE XapaKTEPUCTUKH OONBIINX JaHHBIX (4V)

[TpoGnema kauecTBa M CTPYKTYPHUPOBAHHOCTH UCXOJHBIX JaHHBIX

OyHKIMU U 337]a491 OOJBIINX JaHHBIX, COCTABIISIONINE aHATUTHKU OONBIIUX JaHHBIX

. IIpouecc u npunnunel ananutuku Big Data,

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

. Texuuku u metoab! ananuza Big Data

. [ToTpeGHOCTH pUNokeHuit anst oopadboTku Big Data

. Pacnipenenenusbie (haiioBbie CHCTEMBI

. IIponiecc Berunciennii B MapReduce.

. Moaenb KOMMYyHUKAILIMOHHON CTOMMOCTH.

. IlepeuncnuTe OCHOBHBIE METO/AbI CTATUCTUYECKOTO aHATIN3a JAHHBIX

. Metonbl MalIuHHOTO 00Yy4YeHHsI 0€3 yUUTeNsl: KiacTepu3anus (BUAbI 1 OCHOBHBIE 3TaIlbl)

. Metonpl MaminHHOTO 00y4YeHHs 0e3 yUUTeNs: CETeBOM aHaIu3 (CYIIHOCTh, OCHOBHBIE TIOHATHUS U

ATaIbI)

21. MeToabl MamIMHHOTO OOYy4YeHHs C yuyuTelneM: HauBHBIM baliecoBckuil kmaccudukatop
(CYIIHOCTB | 3TaIbl)

22. MeTtoabpl MalllUHHOTO O0y4eHHUs C y4YHTEIeM: KOMILIEKCHbIE MoJenu (aHcamOnu mojaeneil),
JIepeBbs PELICHUH,

23. ByCTHHT: IOHATHUE U CYTh METO/1A

24. BAITUHT: TOHATHE U CYTh METOJA

_.
SN N B WD —

DO M = = = = e e e
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9.1.3. IlpuMepHbIii epevyeHb BONPOCOB /ISl 3allIUTHI J1a00PaTOPHBIX PadoT

Knaccugukarus MeTo10B KiIacTepU3aIiH

[lepeuncnute N3BECTHBIE BaM MEPhI PACCTOSHUS

MeTtpuku KadecTBa KilacTepHU3alun

Cymnocts MeToa k-cpenHux

CymrHocts MeTona k-menuan

[TonsTue cereBoro rpada, BepmuHbl, pedpa.

Marpuiia CMEKHOCTH

Crenens BepmuHbI Tpada

3aaya ceTeBOro aHajauza

[ToHsiTHE COOOIIECTBA B CETEBOM aHAJIM3E

. IonsTue ciyvaitHoro rpaga

. MeTozp! pazaeneHus CeTH Ha KiIacTepbl

. ArnmoMepaTuBHAs ¥ JTUBU3UOHHAS KIIACTEPU3ALIHS

. Ilonatne MoxysIbHOCTH

. Anroputm «edge.betweenness.community»

. Cmpicn Teopemsl baiieca.

. MHOTOMEpHast U MyJIbTHHOMHUHAJbHAsT MOJEIb HauBHOro baliecoBckoro kiaccudukaropa
(NBC)

18. [lms gero ucmosib3yeTcs OlleHKa arocTepuopHoro Makcumyma B NBC?

19. Tlpennonoxenue ycnoBHON HezaBucUMOCTH B NBC

20. IIpob6nema apudmerudeckoro nepenoinenus B NBC

21. Onenka napamerpoB baiiecoBckoil Moaenu

22. TlpoGiema HEM3BECTHBIX CIIOB

23. Meroauka peanu3anuy HauBHOTO baiiecoBckoro kiaccugukaropa

24. ®opMupoBaHUE BEPOATHOCTHOTO MpocTpaHcTBa B NBC

25. KomriekcHble Mozenu (aHcaMOii Moieseil)

[a—
COVXNAINR W=
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26. JlepeBbs pelIeHU,

27. ByCTUHTI: IOHSTHUE U CYyTh METOJIA

28. BA3rruHr: noHsATHE U CYyTh METOAA

29. Anroputm «Ciy4dailHblIi JIEC»: CYIIHOCTh, TOCTOMHCTBA U HEJOCTATKH

9.1.4. Tembl 1a00paTOPHBIX padoOT

[l kanbl u3mMepeHu (pacyeT HHAECKCAa 3KOHOMUKHU 3HAHU)
Perpeccuonnsle Moaenu 11 peicKka3aHus OBEJEHUS OKyaTenen
KnacrepHslif aHau3 1711 CETMEHTHPOBAHUS KIIMEHTCKOM 0a3bl
HawugHblii OaiiecoBCKuil Ki1lacCUPHUKATOP 151 KIacCU(UKAIIIH TBUTOB
Knacrepusauus Ha OCHOBE ceTeBBIX rpadon

AHcaM6ii1 Mozieneit (O3rTuHT U OYCTHHT)

AN o e

9.2. MeTonnueckne peKOMeHIalUA

YueOHBI MaTepuan u3iaraercs B GopMme, Mperoiaraiiie caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro Y4eOHOro mpolecca.

HauaTp uzydeHue quCHHUIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas paboTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualiaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOEHUS MaTepHaia He0OX0IUMO PEryJspHO
oOpamaTbCcsi K pEKOMEHAYEMOU JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIETOCTYTHBIMU HHTEPHET-TIOPTaIaMU, COAECPKAIIUMHU
HAayYHO-TIONMYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acCHEKTaM
y4eOHOW AMCUUILITUHBIL.

[Ipu caMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOUYHOM s
WHAUBUAYATbHOTO MOHMMAaHUS U OCBOEHMS MaTepuaja, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3yUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C MPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HaYeHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YYEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh HHAUMBUIyaIbHbIE KOHCYIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB | 3anmucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM
KypHAaJIe M0 TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU
310POBbsI H HHBAJINI0B

Jus nun ¢ OrpaHUYEHHBIMH BO3MOJKHOCTSIMH 3J0POBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHbBIE OLICHOYHBIE MaTepHaibl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI U MHBAJIUJOB

Bupl 7onMOMHUTENBEHBIX OLIEHOYHBIX CDOpMBI KOHTPOJIAA 1 OLICHKHU

Kareropuu o6yuaronuxcs

MaTepHaoB pe3yJabTaToOB 00yUYEHUs
C HapylmeHusIMH cIyxa TecTbl, NMCbMEHHBIE [IpenmyiiecTBEHHO TUCHbMEHHAS
CaMOCTOSITeNIbHBIE PaOOTHI, BOIIPOCHI IIpOBEpKa
K 3a4€Ty, KOHTPOJIbHBIE pabOTHI
C HapylLIeHUSIMU 3pEHUS CobecenoBaHue 1o BOpocam K [Ipenmy1iecTBEHHO yCTHas
3a4eTy, OMpOC M0 TEPMUHAM poBepKa (MHAWBUYAJIBHO)
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C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO arapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHbBIE
CaMOCTOSITENIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpeumyiecTBEHHO
JUCTaHIMOHHBIMU METOIaMH

C orpaHu4eHUSIMHU 110
0o01IeMe IUIITHCKUM
MOKa3aHMUSIM

TecTbl, TUCbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipenmy1iiiecTBEHHO MPOBEPKa
METOJIaMH, ONPEIEISIOIIMMHUCS

HACXOS U3 COCTOSIHUSA
oOyyJaromerocss Ha MOMEHT
MIPOBEPKHU

9.4. MeToauueckue PE€KOMEHIAUHA MO OMCHOYHBIM MaTepuajaamM AJdA JUIl ¢ OrpaHUYCHHBIMHA

BO3MOKHOCTSAAMH 310POBbA U HHBAJIN/I0B

I[J'IH JMLg € OTpaHUYCHHBIMU BO3MOKHOCTAMHU 3J0POBbA U MHBAJIUAOB IMPEAYCMATPUBACTCA
AOCTYIIHAsA (bopMa MpeaOCTaBJIICHUA 3aJaHUM OLIEHOYHBIX CpeacCTB, a KUMCHHO!

— B mieyaTHoi (opme;

— B mieyaTHOM (hopme ¢ yBeIMYEHHBIM HIPUPTOM;

— B hopMe 2NIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHHS aCCUCTECHTOM 3aJaHUs BCIIYX;

— IpeoCTaBICHHE 3a/1aHUs C UCTIOIb30BaHUEM CYPIOTIEPEBOA.

Jlutiam ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSMH 3I0POBbSI M MHBAIHAAM yBEIUYMUBAETCS BpeMs Ha
MOJATOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMPOCHL. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
noctynHasi popma nmpeaocTaBiIeHHsI OTBETOB Ha 3a/IaHUs, @ UMEHHO:

— INMCHbMCHHO Ha 6yMare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCHIOJIB30BAHUEM YCIYT ACCUCTEHTA;

— IpEeJCTaBJICHNE OTBETOB YCTHO.

[Ipouenypa oleHUBaHUS PE3YyJIbTATOB OOYYEHHS IHI[ C OFPAHMYEHHBIMH BO3MOYKHOCTSIMU
310POBbS U MHBAIHAOB MO AUCHUILIMHE MPpEIycMaTPUBAET MpeaocTaBleHne nHPopMauu B popmax,
aJIaNTUPOBAHHBIX K OTPAHUYEHUSAM UX 3/I0POBbS U BOCTIPUATHS HHPOPMAIIUU:

Jst M1 ¢ HAPYIIEHUSIMU 3PeHHUst:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B MieyaTHOU popme yBeTHMueHHBIM HIpU(TOM.

Jst M ¢ HAPYIIEHUsIMHU cJiyXa:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B IIeyaTHOU (opme.

I[J'IH JIMI ¢ HAPDYIICHUAMH OMMOPHO-ABUIaTCJIbHOI'0 anmapara:

—B cbopMe OJICKTPOHHOI'O JOKYMCHTA,

— B IIeYaTHOM (opme.

HpI/I H606XOI[I/IMOCTI/I JI JIUL ¢ OTPAaHMYCHHBIMU BO3MOXHOCTAMHU 340POBbA U MHBAJIHUIO0B
nponeaypa OuCHUBAHUS PE3YJIbTATOB O6y‘leHI/I${ MOJKCT IIPOBOAUTLCA B HECKOJIBKO 3TAIlOB.
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