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Pabouas nporpamMmma JVCLMILIAHBI «MHCTpyMEHTAIbHbBIE CpeAcTBa
CTaTUCTUYECKOT0 MHTEJUIEKTYaJIbHOI'O aHajin3a JaHHBIX» cocTaBieHa B 2022 roay
B cooTBeTcTBUU ¢ TpeboBanusimMu ®I'OC BO - marucrtparypa Mo HampapiIeHHUIO

noaroroBku 09.04.03 Ilpuknannas unpopmaruka ot «19» centsadps 2017 r. No
916.

Pazpabotumk:  kadeapa  WHPOPMAMOHHBIX  CHCTEM W TEXHOJIOTHHA
nporpammupoBanus, Kacumosa T.M., k.3.H.

PaGouas mporpaMmma IUCHHUIUIMHBI 0JJ0OpeHa:
Ha 3aceganuu kadenpsl MCuTIl ot «01» mapta 2022r., nporokos Ne 8

3aB. kadeapoit u w HNemuxanos 3.H.
(moanwuce)

Ha 3acefanuu Metoauueckoir komuccun gaxynprera UulT
oT «17» mapra 2022r., npotokon Ne 7

IIpencenarens WL’ Bakmaeg A.III.

(moamuce)

Pabouast mporpaMMa JUCHUIUIMHBI COTJIACOBAHA C y4€OHO-METOIUYECKUM
ynpasienuem «31» maprta 2022r.

Havanpeank YMY % I'acanramxueBa A.l.
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AHHOTanMs pado4yeid NPOrpamMMbl AU CIHUATIIAHBI

JucuumuinHa «MHCTpyMEHTaIbHbIE CpeacTBa CTaTUCTHYECKOTO
MHTEJUIEKTYyaJIbHOTO aHajiu3a JaHHBIX» SBISETCS AMCLUUIUIMHOW MO BBIOOPY
o0Opa3oBaTellbHOM MporpaMMbl MarucTpatypbl 1o HampasieHuto 09.04.03
[Tpuxnannas uHOpMaTHKA.

JucnunmHa ~ peanm3yercss  Ha  QakynbTeTe  MHQOPMATUKH U
WHOOPMAITMOHHBIX  TEXHOJOTUH  Kadeapod UHOOPMAIMOHHBIX CHUCTEM U
TEXHOJIOTHI MPOTPAMMHUPOBAHUSI.

Cog:[epmaHHe AUCHUILIMHBI OXBATBIBACT BOIIPOCHI, CBA3AHHBIC C OCHOBHBIMU
MCTOJaMH aHaJIn3a AAHHBIX, TCXHOJOI'MAMHU W MHCTPYMCHTAJIbHBIMHU CPCIACTBaAaMU
HHTCIUICKTYAJIbHOI'O aHaJIn3a JaHHbIX.

JucuumuinHa HanejaeHa Ha (QopMHpOBaHUE CIEAYIONIUX KOMIIETEHIUN
BBITTyCKHUKA: obuienpodeccuonanbubix - OIIK-7, npodeccuonanpupix — ITK-1.
[TK-3.

HpGHOI[aBaHI/Ie JUCHUIUIMHBL IIPECAYCMATPUBACT IIPOBCACHHUC CJIICAYIOIIUX
BHUI0B y‘IG6HBIX 3aHSATUM: JICKIIMHU, IIPAKTHYCCKHUC H Ha60paTOpHBI€ 3aHATHA,
CaMOCTOATCIIbHAA pa60Ta.

PabGouas mporpamma JHCHMIUIMHBI — NPEAyCMaTpUBaeT  IMPOBEACHUE
CJIEIYIOIMX BUOB KOHTPOJIS yCIEBAEMOCTH: TEKYUIUH KOHTPOJIb B (pOpME TECTOB,
KOHTPOJIbHBIX Pa00T M IPOMEKYTOUHBII KOHTPOJIb B (JOPME 3a4eTa.

O0beM [UCHUILUIMHBI 2 3adeTHblE E€QUHHUILI, B TOM 4YHCIE (2 B
aKaJeMUYECKHUX Jacax Mo BUAaM YUeOHBIX 3aHITHHA
dbopma 00ydeHus - ouHas

YueOHble 3aHATUS dopma NpoOMEKYTOUHOU
B TOM YHCIIE: aTTecTanuu (3a4er,
= KonraktHas pabota 00yJaromuxcs ¢ g hepeHIMPOBaAHHBIN
3 MpernojiaBaTesiemM 3a4eT, SK3aMeH)
§ % o 13 HUX CPC
A | 5 |Jlex | Jlabopa | [Ipaktuuec | KCP | Koncynn
A | LuH | TOpHbIE K€ Taluu
3aHATUS | 3aHSITUS

3 |72]120| 8 8 4 52 3a4eT

1. Ilesn ocBOEHHS TUCHHUIINHBI

enssmu  ocBoeHMs — AMCUMIUIMHBI  «HCTpyMEHTallbHBIE  CpEICTBA
CTaTUCTUYECKOTO HHTEJUIEKTYaJbHOTO aHajlu3a JAHHBIX» SBISIETCS OBJIAJACHUE
CTYJCHTAMH HHCTPYMEHTAJIBbHBIMU CpPEACTBAMM, MOJEISIMH M  METOJaMHU
MHTEJUIEKTYaJIbHOTO aHalli3a JaHHBIX B 33Jlayax Moucka uHGopMaluu, o0padoTKu
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Y aHaJIM3a JaHHbBIX, a TAKKe MPUOOPETEHUsT HABBIKOB MCCIieoBaTeNs naHHbix (data
scientist). OCHOBHBIMH 3a7]auaM¥ U3Y4YCHUS JUCIUIUINHBI SBIISFOTCS:

— ¢GopMHUpOBaHUE y CTYIACHTOB MPEICTaBICHHUS O TUIAX 3a7a4, BO3HUKAIOIIUX B
00J1acTH MHTEJUICKTYyaIbHOTO aHaln3a JaHHbIX (Data Mining).

— W3Y4YEHUE OCHOBHBIX TOJIXOJIOB U AJITOPUTMOB PEIICHUS 3a7a4 aHaIIn3a

JAHHBIX U OCOOEHHOCTEH MX MPUMEHEHUS K PEIICHUIO PeabHBIX 3a71a4.

— MOJIyYEHUE CTYJICHTAMHU HABBIKA 10 BBISBICHUIO, (DOpMaANTH3aIUU U yCTICTITHOMY
PEIICHUIO TIPAKTUYECKUX 3a7a4 aHaju3a JaHHBIX, BO3HUKAIONIUE B MPOIECCe MX
poeCcCHOHATLHOM IS TEIBHOCTH.

— MOJIyYEHUE TIPAKTUIECKOTO HABBIKA B pab0OTe C CYIIECTBYIOMUMHU
MPOTrPAaMMHBIMH ITAKETAMU 110 aHAJIU3Y JaHHBIX.

2. Mecto mucuuniauibl B cTpykrype OIIOII marucrpatypsbl

Jucuumuimea «HCTpyMEHTaAIBHBIE cpeacraa CTaTUCTUYECKOTO
WMHTEJJIEKTYaJIbHOTO aHaldu3a JIaHHBIX» SBISAETCS AUCUUILUIMHOW IO BBIOODPY
o0pa3oBaTenbHON TPOrpaMMbl MarucTparypsl mo HampasieHuto 09.04.03 -
[Tpuknagnas wHbOpMaTuKa. YueOHas NUCIUIUIMHA M3YYaeTCsl B 3-M CEMECTpe.
JlucuurinHa Ciay>KUT METOJOJIOTMYECKOM OCHOBOM ISl BBINOJIHEHWS HAy4YHO-

UCCIIEIOBATENBCKOM pabOThl, MArHCTEPCKOM TUCCEpTaLIUU.

3. Komnerenuun o0yuyaruerocs, popMupyembie B pe3yJibTaTe 0CBOCHHUSA
AUCHHUILIMHBI (IepevYeHb IIAHMPYEMBbIX Pe3yJIbTATOB 00y4eHHS U MPOoLeAypa

OCBOEHH)
Koau Koa n HauMeHoBaHue
KOMIIETEHIIUHU U3 nwii (& coomeemcmenti ¢ pe3yJbTaTbl 00y4YeHust
oI'oC BO OI10I1
OIIK-7. Cnocob6en | OIIK-7.1. 3nath | 3HaeT  Jormyeckue | Ompoc,
UCIIOJIb30BaTh JIOTUYECKUE METOJbI | METOABl W TMPHUEMBI | TECTUPOBA-
METOAbl HAYYHBIX | U MPUEMBbl HAYYHOIO | HAYYHOIO HUE,
UCCIIENOBAHUM W | UCCIICOBAHUS; HCCIIEIOBAHUS; KOHTpOJIbHA
MaTeMaTHYECKOrO0 | METOAOJIOTHYECKHE METOJ0JIOTUYECKUE a1 pabora
MOJICTIUPOBAHUS B | IPUHIIUIIBI MIPUHIIUITBI co-
obnactu COBPEMEHHOW HAYKH, | BDEMEHHOW  HAayKH,
MPOEKTUPOBAHUS U | HAIIPABIICHMUS, HaIpaBJICHUS,
yIpaBJICHUS KOHIIENIIUH, KOHIIETI1H,
WH()OPMAITMOHHBIM | MOJICTTMPOBAHUS B | MOJICTTUPOBAHUS B
U CUCTEMaMu obnactu obnactu
MPOEKTUPOBAHKS U | IPOCKTUPOBAHUA U
yIpaBJICHUs WH- | yIIpaBJICHUs
(bopMalMOHHBIMU MH(})OpPMATMOHHBIMU
CcHUCTEMaMU CUCTEMAMU




HNCTOYHHUKHN 3HAHHA U

HNCTOYHHNKHN 3HAHUA U

npuemMbl  paboThl ¢ | IpueMbl pabOThl €
HUMU; OCHOBHBIE | HUMU; OCHOBHBbIE
0COOCHHOCTH 0COOEHHOCTH
HAy4HOI'O METO/Ia | HAYYHOI'O MeToaa
NO3HaHUS; MTO3HAHUSI,;
IPOrpaMMHO- IIporpamMmm-Ho-
LIEJIEBBIE METO/IbI | LIEJIEBBIE METO/IbI
pEelIeHUs]  HAyYHBIX | PEIICHUs]  HAYYHBIX
npooiem; OCHOBBI | IpOOJIEM; OCHOBBI
MOJIEJTMPOBAHUS MOJEIUPOBAHUS
YIPABJICHUYECKUX YIpaBIEHUYECKUX
peLIEHN; pElICHUN;
TUHAMUYECKUC JTUHAMUYECKUE
OTNITUMHU3AIIMOHHBIE ONITHMH3AIMOHHBIC
MOJIEIIN; MOJie-JIu;
MaTeMaTUYeCKHe MaTeMaTUYECKUe
MOJEIIN MOJEIN
ONTUMAIBHOTO ONTHUMAJIBHOTO
YIPABJICHUS JUTSL | yIIpaBJICHUS TUTSI
HEIPEPHIBHBIX U | HEMPEPBIBHBIX U
JTUCKPETHBIX JTUCKPETHBIX
IPOLIECCOB, UX | IPOIIECCOB, ux
CPaBHUTEJbHBIN CPaBHHU-TEJIbHBIN
aHaJIN3; aHaJu3;
MHOTOKPUTEPHUATBHBI | MHOTOKPUTEPHATHHBI
€ METONBI TPHHATHS | € METOIbl TPUHSITHUSI
pelIeHnl; pELICHNI; Ywmeer:
OIIK-7.2. YMeTh | OCYIIECTBIATH
OCYLIECTBJIAThH METO/I0JIOTUYECKOE
METO/I0JIOTUYECKOE 0o00CHOBaHUE
000CHOBaHUE HAy4YHOTO
HAy4HOI'O UCCJIeIOBAaHNUS,
MCCJIEIOBAHNSI;
IIK-1. IIK-1.1. 3HaTh: 3HaAeT: METObI U Omnpoc, Te-
CnocobHOCTh METO/Ibl U UHCTPYMEHTAJIbHbIE | CTUPOBAHHUE,
PUMEHSTh MHCTPYMEHTAJIbHBIE | CpelICTBa KOH-
COBPEMEHHbIE cpencTBa MPUKIATHON TPOJIbHAS
METO/IbI U | IPUKJIQTHON nHpOpMATUKU TS pabota
WHCTPYMCHTAJIbHBIC | HTHPOPMATHUKH JIJIS aBTOMaTHU3ALNH
cpencTBa aBTOMaTU3ALNH MIPUKJIIATHBIX
MPUKIIATHON PUKIIATHBIX IIPOLIECCOB U

uHOOpPMATUKU IS
ABTOMATH3AIIMA W

MIPOIIECCOB U
co3manusa UC.

co3nanus UC.
YMeeT: IPUMEHSTh




uHpopMaTu3auu
pelieHus
MPUKIIAJIHBIX 3a71a4
pa3IUYHbIX
KJIaCCOB u
co3ganus UC

[IK-1.2. YMmerTs:
NPUMEHSTh
COBPEMEHHbIE
METObI U
WHCTPYMEHTAJIbHbBIC
cpencTBa
IIPUKJIATHOU
uH)OPMATHKHU TSI
aBTOMAaTHU3AINU U
uHpopMaTU3auu
pelieHust
MPUKIIAIHBIX 3a]1a4

I1K-1.3. Bnaners:
COBPEMEHHBIMHU
METOJIaMH u
WHCTPYMEHTAJIbHBIMU
CpeACcTBaMu
MIPUKJIAHON
uHDOpMATUKA IS
aBTOMAaTH3allH
NPUKIAIHBIX  3a7a4

Pa3IMYHBIX  KJIACCOB
u co3nanusg UC

COBPEMEHHbIE
METO/Ibl U
UHCTPYMEHTAJIbHbIE
CpeacTBa
MPUKJIATHON
UH(GOPMATUKU JISI
aBTOMATHU3AIUU U
uH(popMaTH3aAUN
perieHus
MPUKJIQIHBIX 33]1a4
Bnaneer:

COBPEMEHHBIMU
METO/1aMHU u
MHCTPYMEHTAILHBIMU
CpeacTBaMu
MIPUKJIATHON
uHPOpPMATUKUA IS
aBTOMATH3ALUN
OPUKIATHBIX  3a]ad

pa3JIMYHBIX  KJIacCOB
u co3manug UC

IK-3.
CnocoOHOCTB
IIPOCKTUPOBATH
nH(pOpMaITMOHHBIE
TIPOIIECCHI u
CHCTEMEI c
HCIIOJIb30BaHUEM
MHHOBAIMOHHBIX
WHCTPYMEHTAJbHBIX
CpeACTB

[IK-3.1. 3naTs:
YCTPOWCTBO U
(GyHKIMOHUPOBaHUE
coBpemeHHbIX 1C;
METO/Ibl aHAIN3a
IIPUKJIATHON
obnacTy,
METOJI0JIOTUHU U
TE€XHOJIOTUHU
npoektupoBanus UC;
WHHOBAI[MOHHBIE
METO/Ibl U
UHCTPYMEHTAJIbHBIX
cpencTBa
POECKTUPOBAHUS
WH(pOpPMAITMOHHBIX
MPOIIECCOB U CUCTEM.
[1K-3.2. YMerTs:
MPOEKTUPOBATH
uH(OpPMAITMOHHBIC
MPOIIECCHI U

3HaeT: yCTpOMCTBO U
(YHKIIMOHUPOBAHUE
coBpemeHHbIx 1C;
METO/Ibl aHATN3a
MPUKJIATHON
oOacTu,
METOJI0JIOTUU U
TEXHOJIOTUU
npoektupoBanus UC;
MHHOBAI[MOHHBIE
METOJIbI U
MHCTPYMEHTAJIbHBIX
cpencTBa
MPOECKTUPOBAHUS
HH(pOPMAITMOHHBIX
MIPOIIECCOB U CUCTEM.
YwMmeer:
MIPOEKTUPOBATH
nH()OpPMAITMOHHBIC
MPOIIECCHI U
CUCTEMBI,

Omnpoc, Te-
CTUPOBaHMUE,
KOH-
TPOJIbHAS
pabora




CUCTEMB,
aJanTUpPOBAThH
coBpemennbie KT
[1K-3.3. Bnaners:
CIOCOOHOCTBIO
MIPOCKTUPOBATH
nH(OpPMAITMOHHBIC
MIPOIIECCH M CHCTEMBI
C  UCIOJIb30BAaHUEM
WHHOBAITMOHHBIX
METOJIOB "
WHCTPYMEHTAJIbHBIX
CPEICTB,
aJIanTHPOBAThH
coBpemennbie UKT k
3a/1ayaM MPUKIIATHBIX

azanTUpOBaTh
coBpemennbie KT
Bnaneer:
CIIOCOOHOCTBIO
MIPOCKTUPOBATH
nH()OpPMAITMOHHBIC
MIPOIIECCHI U CUCTEMBI
C  HCMOJIb30BAaHUEM
WHHOBAIIMOHHBIX
METOJIOB U
WHCTPYMEHTAJIbHBIX
CpEACTB,
aJanTHPOBATh
coBpemennble UKT k
3a/1ayaM MPHUKIIATHBIX
ncC

nC

4. O0beM, CTPYKTYpPA U COJIeP:KaHMe JUCHUIINHBI

4.1. O0bEM OUCLHUILUINHBLI COCTABISAET 2 3aU€THBIE EAUHULIBI, /2 aKaJeMUYECKUX
qaca.
4.2. CTpyKTypa TUCHUILTUHBI
4.2.1. CtpykTypa AUCHUIUIMHBI B O4YHOM hopme

Buabi yueOHoi
padoThI, BKJIIOYAsA

Camoct. padora

- CaMOCTOSITEIbHYI0
? padoTy CTYIeHTOB 1 @opMBbI TEKYLIET0
= g TPY10eMKOCThH (B KOHTPOJIA
$ o CIeBaeMoOCTH .
Pazzesibl 0 TeMbI g S yacax) y
Ne 5 = . dopma
AUCHUILIUHBI &) = . . a e .
n/n g = £z 8|8 5§ NPOMEKY TOYHOI
= =
E = EEl&E 2 o arrecTaumnu
|2 2(S 2| F8
= xRl S | o =
ECR Y23
(5]
Mopayas 1. O01masi TeOpusi CTATHCTHKH
1 | [Ipenmer, meTo u KOHTpOJbHAs paboTa
JTaul CTaTUCTHKHU
3aJja4uM CTaTHC 3 3 1 1
2 | IlepBuunas oOpaboTKa OTYETHI BHIMIOJTHEHUS
naHHbIX. Koppensauunonu 3 5 1 1 5 n1abopaTOPHBIX
BII aHAIU3 3aJIaHuH,
KOHTpOJIbHast paboTa
3 | Beibopounoe KOHTpOJIbHAs paboTa
HaOJII0ICHUE: TTIOHITHE, 3 7 1
BU/IbL, OTIpeZieNICHUE
YUCIICHHOCTH




BBIOOPOYHOM
COBOKYITHOCTH
4 | CnocoOsI oTOOpa 9 6 | KoHTpOJBHAS paboTa
5 | Hucnosele KOHTpOJIbHast paboTa
XapaKTePUCTUKH 11 1 6
BapHAIIMOHHOTO psja
Wroro no monyio 1 4 2 2 28
Monayab 2. AHAJTUTHYECKHE HHCTPYMEHTHI PadoThl ¢ 00J1bIIMMH TaHHBIMHU
6 | Pagsr TUHAMUKH, OTYETHI BHITIOJTHEHUS
POrHO3UPOBAHHUE, 13 2 1 9 6 J'Ia60pa”£0pHBIX
aHAIU3  CTPYKTYPHBIX 3aJlaHuH,
M3MEHEHUN KOHTpOJIbHas paboTa
7 Craructuueckue 15 1 g | KOHTpOJIbHAs paborta
WHJICKCBI
8 | IlpuHuumnel paboThl C OTYETHI BHIMOJTHEHUS
bJI.  Ananutuueckue J1a00paTOPHBIX
UHCTPYMEHTHI pabOTHI € 17 2 4 10 | 3amanwmit,
OOJIBIIUMH JTaHHBIMH — KOHTpOJIbHAs paboTa
MapReduce, Hadoop, R
Wroro mo momymio 2 4 2 6 24
HUTOTI'O: 8 4 8 52 3a4eT
4.3. Copep:xaHue JMCUMILIMHBI, CTPYKTYPHUPOBAaHHOE N0 TeMaM (pa3aeiam)
4.3.1. Codeprcanue 1eKYUOHHBIX 3AHAMUN O OUCYUNIUHE
®opmu
HaumenoBanue | 1/e, pyemsie Pesynbprarsl Texrono
Ne Conepxxanue TUH
TEMBI q KOMITe OCBOGHUS
oOy4eHus
TEHIIUN
1 | Ilpenmer, meton | 2 | 3akoH oombinux | OIIK-7 | 3Haer morunyeckue Nurepak-
U 3a]1a41 qrCcer. MeTto b1 METO/IbI U TPUEMBbI TUBHAA
CTaTUCTUKH UCCIIeTIOBaHMUSI. HAy4YHOTO TIEKIIUS,
Cratuctuueckue UCCIIEIOBaHMUS; o0cyxe-
MOKa3zareiau.  DTarlbl METO/I0JIOTHYECKUE HUE
CTaTHUCTUYECKOTO MPUHIIMIIBI CO-
UCCIICTOBAHUS BPEMEHHOW HAYKH,

HaITpaBJICHUS,

KOHIICIIITHUH,

MOACIINPOBAHUSA B

o0Jactu

MPOEKTUPOBAHUS U

yIIpaBJICHUSA

WH(POPMAITMOHHBIM
U CUCTEMaMHU
WCTOYHUKH 3HAHUS
U TIpUEMBI pabOTHI
C HAMH; OCHOBHBIC
0COOEHHOCTH
HAyYHOTO METOJIa

MMO3HAHUS;

IpOrpamMM-Ho-



https://edu.proctor-lms.ru/mod/lesson/view.php?id=1622
https://edu.proctor-lms.ru/mod/lesson/view.php?id=1622

1[EJIEBbIE METO/IbI
pelIeHNs HayYHBIX
po0JIeM; OCHOBBI
MOJEJIUPOBAHUS
yIpaBIeHYECKUX
peLIeHui;
TMHAMHYECKHE
OIITUMHU3AITMOHHBIC
MOJIETIH;
MaTeMaTU4eCcKue
MOJIETHN
OIITUMAJIBHOT'O
yIpaBiIeHUs A
HETIPEPBIBHBIX U
JTUCKPETHBIX
IIPOLIECCOB, UX
CpaBHH-TEJIbHBII
aHaIu3;
MHOTOKPHUTEpPHUAIbH
bI€ METOAbI
MPUHSTHS
peLIeHHI

[TepBuunas
obpaboTka
JaHHBIX.
Koppensunonn
bIil aHAJIN3

[TepBuunas
o0paboTka  JaHHBIX
CTaTHUCTUYECKOTO
HaOJII0ICHU,
abCoIOTHBIE u
OTHOCUTEIbHBIE
CTaTUCTUYECKUE
BEJIMYUHBI, CpEIHUE
BEJIMYMHBI,
BapHUalMOHHbBIN
aHaJu3.
OyHKIIMOHAIbHAS,
cTaTUCTUYeCKas u
KOPPEJIULIMOHHAS
CBSI3HU.
Koppenuunonnsiit
aHau3,
HelapaMeTpUIecKue
METObl OOHAPYKEHUS
B3aUMOCBSI3EN

OIIK-7

3HaeT JIOTH4eCKue
METO/IbI ¥ TIPHEMBI
HAYYHOTO
UCCIICIOBAHMS;
METOIO0IOTHYECKHE
TIPUHITUITBI
COBPEMEHHO
HAYKH,
HaTpaBJICHUS,
KOHIIEIIIUH,
MOJICIIMPOBAHMUS B
obmactu
MPOCKTHUPOBAHUS U
yIpaBIeHUS
WH(pOPMAITMOHHBIM
U CUCTeMaMU
WCTOYHUKH 3HAHUS
U TIpUEMBI pabOTHI
C HAMH; OCHOBHBIC
0COOCHHOCTHU
HAYYHOTO METOJa
MO3HAHUS;
porpamMm-Ho-
I[EJIeBBIE METOIBI
peleHs HayYHBIX
po0OJIeM; OCHOBBI
MO/JICITUPOBAHUS
YIpaBIEHYECKUX
peLIEHHUI;
JTMHAMHYECKHE

HNuTtepax-
TUBHAaA
TICKITHS,
obcyxne-
HUE
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ONTHMH3ALIMOHHBIE
MOJE-IIH;
MaTeMaTH4ECKHE
MOZEIIH
ONITHMAJILHOTO
YIIPaBJICHUS AJIs
HEIPEPBIBHBIX U
JVCKPETHBIX
IIPOLIECCOB, UX
CPaBHU-TEJIbHBIN
aHaJIn3;
MHOT'OKPUTEPUAIILH
bIE METOJIBI
HPUHSATHS
peleHmi

Bribopounoe
HaOJIIoIeHUE:
MOHSTUE, BUJIBI,
OTpeieIIeHUE
YUCIICHHOCTHU
BBIOOPOYHOM
COBOKYITHOCTH

Cpenusis
(cranmapTHas)
omuoKa
Pacnpenenenue
CrbronenTa.
OMnupuyeckas

byHKIUSA

pacrpeneneHusl.

BEIOOPKH.

OIIK-7

3HaeT JIOTH4ecKue
METO/JIbI U TPUEMBbI
HAy4YHOTO
UCCIIETOBaHMUS;
METO0JIOTHYECKHE
MIPUHIIMIIBI CO-
BPEMEHHOU HAyKH,
HaIpaBJICHUs,
KOHIIETIIUH,
MOJIETTUPOBaHUs B
obnacTu
MPOEKTUPOBAHUS U
yIpaBIeHUS
WH(POPMAITMOHHBIM
U CUCTeMaMU
WCTOYHUKHU 3HAHUSA
U TIpUEMBI pabOTHI
C HUMH; OCHOBHbIE
0COOEHHOCTH
Hay4YHOTO METO/a
MO3HAHUS;
MpOrpaMM-Ho-
I[EJIEBBIE METOIBI
pEIIeHUs HayYHBIX
po0OIeM; OCHOBBI
MOJIETTUPOBAHUS
YIpaBIEHYECKUX
pELICHHUI;
JTMHAMHYECKUE
ONTUMU3ALIMOHHBIE
MOJIe-JTH;
MaTeMaTHYeCKHe
MOJIeTTH
ONTUMAJILHOTO
yIpaBIeHUS st
HEMpPEPBIBHBIX U
JIMCKPETHBIX

obcyxne-
HUE
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IIPOLIECCOB, UX
CPaBHU-TEJIbHBIN
aHaJIn3;
MHOT'OKPUTEPUAIILH
bIE METOJIBI
HIPUHSATHS
peleHui

CriocoOsr
otbopa

CriocoOsr otOopa,
CTaTUCTHYECKOE
pacrpeesicHue
BBIOOPKH,
AMITUPUYUCCKAS
byHKIHS
pacrpeneneHus,
TIOJTUTOH u
THCTOTpaMMa

OIIK-7

3HaeT JIOTHYeCcKue
METO/JIbI U TPUEMBbI
HAy4YHOTO
UCCIIEIOBAHMUS;
METO0JIOTHYECKHE
MIPUHIIMIIBI CO-
BPEMEHHOU HAyKH,
HaIpaBJICHUS,
KOHIIETIIUH,
MOJIETTUPOBaHUs B
obyacTu
MPOEKTUPOBAHUS U
yIpaBJICHUS
WH(pOPMAITMOHHBIM
U CUCTEMaMHU
WMCTOYHUKU 3HAHUSA
U TIpUEMBI pabOTHI
C HUMH; OCHOBHBIE
0COOEHHOCTH
Hay4YHOTO METO/a
MO3HAHUS;
pOrpaMM-Ho-
IIEJIEBBIE METObI
pEIIeHUs HayYHBIX
mpo0OJIeM; OCHOBBI
MOJIETTUPOBAHUS
YIIPaBIEHYECKUX
peLICHHUI;
JTMHAMUYECKHE
ONTUMU3ALIMOHHBIE
MoO/JIe-JIH;
MaTeMaTHYeCKHe
MOJIENN
ONTUMAJILHOTO
yIpaBIeHUS st
HEMPEPBIBHBIX U
TMCKPETHBIX
MIPOLIECCOB, UX
CPaBHU-TEJIbHBIN
aHaJIu3;
MHOTOKpUTEpHAIIbH
bI€ METO/IbI
TPUHSITHS
peleHui

obcyxne-
HUE

YucioBble

YucioBble

OIIK-7

3HaEeT JOTHUECKIE

WNHrepak-
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XapaKTePUCTUK
u
BapHAaIlMOHHOTO
psna

XapaKTePUCTUKU
BapHUAIlMOHHOTO Psia,
CTaTUCTUYECKUE u
WHTEPBAILHBIC
OLICHKH  TapaMeTpoB
pacripenienieHus

METO/JIbI U TPUEMBbI
HAy4YHOTO
UCCIIEIOBaHMUS;
METO0JIOTHYECKHE
MPUHIIMIIBI CO-
BPEMEHHOU HAyKH,
HaIpaBJICHUS,
KOHIICTILINH,
MOJIETTUPOBaHUs B
obnacTu
MPOEKTUPOBAHUS U
yIpaBJICHUS
WH(pOPMAITMOHHBIM
U CUCTEMaMHU
WCTOYHUKU 3HAHUSA
U TIpUEMBI pabOTHI
C HUMH; OCHOBHBIE
0COOEHHOCTH
Hay4YHOTO METO/a
MO3HAHUS;
MpOrpaMM-Ho-
IIEJIEBBIE METObI
pEIIeHUs HayYHBIX
mpo0OJIeM; OCHOBBI
MOJIETTUPOBAHUS
YIIPaBIEHYECKUX
peLICHHUI;
JTMHAMUYECKHE
ONTUMU3ALIMOHHBIE
MoO/JIe-JIH;
MaTeMaTHYeCKHe
MOJIENN
ONTUMAJILHOTO
yIpaBJICHUS IS
HEMpPEPBIBHBIX U
TMCKPETHBIX
MIPOLIECCOB, UX
CPaBHU-TEJIbHBIN
aHaJIu3;
MHOTOKpUTEpHAIIbH
bI€ METO/IbI
TPUHSITHS
peleHmi

THBHasI
JICKIIUSL,
obcyxe-
HUC

Psannr
JAHAMMKH,
MPOTHO3UPOBAH
W€, aHaJIn3
CTPYKTYPHBIX
H3MCHEHUH

Psanwr JUHAMUKH:
MMOHATAE W  BHJIHI,
MoKa3aTeJIM, METOIbI
a”Hajn3a TEHICHIUNA U
WU3MEPEHHS] CE30HHBIX
KoJIcOaHMI,
MPOTHO3UPOBAHHUE,
aHaliM3 CTPYKTYPHBIX
N3MEHEHHH

OIIK-7,
I1K-1

3HAeT TOTHYCCKHUE
METO/IbI U IPUEMBI
Hay4HOT'O
HCCJICIOBAHUS;
METOHOJIOTHYCCKHUE
MPUHIIUIIBI CO-
BPEMEHHOU HAyKH,
HaInpaBJICHUA,
KOHIICTIIHH,

NHurepak-
THUBHAsA
JeKUus,
obcyxe-
HUE
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MO/JICIIMPOBAHHUS B
obnacTtu
MPOCKTUPOBAHUS U
yIpaBJICHUS
WH(POPMAITMOHHBIM
U CUCTEMaMHU
WCTOYHUKH 3HAHUS
U TIpUEMBI pabOTHI
C HAMH; OCHOBHBIC
0COOEHHOCTH
HAYYHOTO METOJIa
MO3HAHUS;
porpamMm-Ho-
IEJIEBBIE METObI
peIIeHs HayYHBIX
po0OJIeM; OCHOBBI
MO/JICITUPOBAHUS
YIIPaBIEHYECKUX
pELICHHUI;
JTMHAMUYECKHE
ONITUMH3AIIMOHHBIE
MoO/JIe-TIH;
MaTeMaTHYECKUE
MOJIENN
ONITUMAITLHOTO
yIIpaBJICHUS IS
HETPEPBIBHBIX U
TMCKPETHBIX
MPOIIECCOB, UX
CPaBHU-TEJIbHBIN
aHaJu3;
MHOTOKpUTEpHAIIbH
bIE METOIBI
TIPUHSATHUS
peleHui

3HaeT: METOAEI U
WHCTPYMEHTAJIbHBI
€ CpeAcTBa
MPUKIATHON
WH(pOPMATUKH ISt
aBTOMAaTH3allMU
MPUKIATHBIX
MIPOLIECCOB U
co3znanug UC.

CTaTUCTHYECKHT
€ UHIEKCHI

Knaccudukanus
CTATUCTHYECKHUX
HMHJIEKCOB.
OrtpacneBas
CTAaTUCTHKA

OIIK-7

3HAaeT JIOTUYECKHE
METOJIbl U TIPUEMBI
Hay4HOT'O
HCCJICIOBAHUS;
METOHOJIOTHYCCKHUE
MPUHITUTIBI co-
BPEMEHHOU HAayKH,

obcyxne-
HUE



https://edu.proctor-lms.ru/mod/lesson/view.php?id=1622
https://edu.proctor-lms.ru/mod/lesson/view.php?id=1622
https://edu.proctor-lms.ru/mod/lesson/view.php?id=1622
https://edu.proctor-lms.ru/mod/lesson/view.php?id=1622
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HaTpaBJICHUS,
KOHIICTILINH,
MOJICIIMPOBAaHUS B
obnacTu
MPOCKTUPOBAHUS U
yIpaBJICHUS
WH(POPMaITMOHHBIM
" crcTeMaMH
WUCTOYHUKH 3HaHUS
U TIpUeMbl paboThI
C HHMH; OCHOBHBIE
0COOEHHOCTH
HAyYHOTO MeEToJa
MO3HAHUS;
porpamMmM-Ho-
LIEJIEBBIE  METOMBI
pelIeHus] HayYHBIX
mpo0JieM; OCHOBBI
MO/JICITUPOBAHUS
YIIPaBIEHYECKUX
peLICHHUI;
JTMHAMUYECKHE
ONITUMH3AIIHOHHBIE
MoO/JIe-JIH;
MaTeMaTHYECKUE
MOJIENN
ONITUMAITLHOTO
yIOpaBlIeHUss IS
HETPEPbIBHBIX U
TMCKPETHBIX
MIPOIIECCOB, 170
CPaBHU-TEJIbHBIN
aHaJu3;

MHOTOKPHUTEPUATBH

ble METO/IbI

TPUHSITHS

peleHmi
[TpuHIUIIBL [Mpuanumner padoter ¢ | TIK-1, | 3naer: meronst u | MHTepak-
paboter ¢ B/I. bJI. Amnamutnueckme | [IK-3 | mHCTpYMEHTaIBHBI TUBHAs
AHanuTHYeCKHe WHCTPYMEHTBI PaOOTHI e CpeICTBa | JIEKIHS,
WHCTPYMEHTBI c OOJTBIITUMU MIPUKIIATHOM obcyxe-
paboThI C JaHHBIMU - uHGOPMATUKU IS HUE
OGOJIBIIAMU MapReduce, Hadoop, ABTOMATU3ALAN
JTaHHBIMU R MIPUKJIAIHBIX

MIPOLIECCOB u

cosznauus UC.

3HaeT: YCTPOMCTBO
"

(GYHKIIMOHHPOBAHU
e COBPEMEHHBIX
HGC; METObI
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aHaymza
MPUKIATHON
obnacTH,
METOJI0JIOTUHU u
TEXHOJIOTUU
MIPOEKTUPOBAHHUS
HGC;
WHHOBAIIMOHHBIC
METO/IbI u
WHCTPYMEHTAIBHBI
X CpeacTBa
MIPOEKTUPOBAHHUS
MH(pOpPMaIMOHHBIX
MPOLIECCOB u
CHCTEM.

4.3.2. Codeprcanue npaKxmuuecKkux 3aHAmuil no OUCYUnIUHE

dopmu
TexHono
HaumenoBanue | 1/e, pyeMsble Pesynbrarsl
No Conepxanue T'uu
TEMBI q KOMIIe OCBOEHUS
oOyueHus
TEHIUU
1 | [Ipeamer, meton | 2 | 3akoH oomepmux | OIIK-7 | Ymeer: Ompoc,
U 33741 qrCcel. MeTto bl OCYIIIECTBISTh TECTHUPOBA
CTaTUCTUKU UCCIIEIOBaHUSI. METOJI0JIOTUYECKOE HUE,
Cratuctudeckue 000CHOBaHUE KOHTPOJIb
MoKa3zaTeian.  DTarbl HAy4YHOTO Has
CTaTHUCTUYECKOTO UCCIICTOBAHUS pabora
HCCIIETOBAHMS
2 | IlepBuunas 2 | [lepBuunas OIIK-7 | Ymeer: Omnpoc,
oOpaboTka o0paboTKa  JaHHBIX OCYIIECTBIISTh TECTUPOBA
JTAHHBIX. CTaTHUCTUYECKOTO METOJIOJIOTUYECKOE HUE,
Koppensmuonn HaOII0ICHUS, o0oCcHOBaHUE KOHTPOJTb
Bl aHATH3 a0COIOTHBIE u HAy4YHOTO Hast
OTHOCHUTEIbHBIE UCCIIETOBaHUS pabora
CTAaTHUCTUYECKUE
BEJIMYUHBI, CpeIHUE
BEJIMYMHBI,
BapHaIMOHHbBIN
aHaIu3.
OyHKIIMOHATbHAS,
CTaTHCTUYECKas "
KOppEeIUIIMOHHAS
CBSI3H.
KoppenuunonHsiit
aHaIu3,
HemapaMeTpruiecKue
METOABI OOHAPYKEHUS
B3aUMOCBSI3€N
3 | Berbopounoe 2 | Cpennss OIIK-7 | Ymeer: TECTHPOBA
Ha0II0ICHUE: (cranmapTHas) OCYIIECTBIISTh HUE,
TIOHSTHE, BUJIBI, omuoOKa BEIOOPKH. METOJIOJIOTUYECKOE | KOHTPOIh
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orpezeneHue Pacrnipenenenue 000CHOBaHUE Has
YHCIIEHHOCTH CrberozieHTa. HAy4YHOTO pabota
BBIOOPOYHOM OMnupuyeckas HCCIIeIOBAHUSA
COBOKYITHOCTHU byHKuus
pacnpeesieHus.
CriocoOsr CriocoOsr orbopa, | OIIK-7 | Ymeer: TECTUPOBA
ot0opa CTaTHUCTUYECKOE OCYILIECTBIISTh HUE,
pacmpezeneHue METOJIOJIOTUYECKOE | KOHTPOIb
BBIOOPKH, o0ocHOBaHUE Hast
IMIUpPHUUECKAsT HAy4YHOTO pabora
byHKIHS HUCCIIEIOBAHUA
pacmpeseneHus,
MOJIUTOH U
rECTOrpaMma
Yucnoseie Yucnoseie OIIK-7 | Ymeer: TECTUPOBA
XapaKTePUCTHK XapaKTePUCTUKU OCYIIECTBIISTh HUE,
u BapHAaIlIOHHOTO pAJa, METOJIOJIOTUYECKOE | KOHTPOIb
BapHUAIIMIOHHOTO CTaTHUCTUYECKUE u 000CHOBaHUE Hast
psaaa MHTEpBaJIbHbIC HAy4YHOTO pabora
OLICHKH  TIapaMeTpOB UCCIICTIOBAHUS
pacnpeseneHus
Paner Paner muHamukd: | OIIK-7, | YMmeer: Ompoc,
TUHAMUKH, nousitue u  Buasl, | [1IK-1 OCYILIECTBIISTh TECTHPOBA
MPOTHO3UPOBAH MOKa3aTeIr, MEeTOJbI METOJIOJIOTUYECKOE HUE,
ue, aHau3 aHaJlM3a TEeHACHUUN U 000CHOBaHUE KOHTPOJIb
CTPYKTYPHBIX M3MEpEHUs] CE30HHBIX HAy4YHOTO Has
N3MEHEHUH KoJIcOaHMI, HACCIIEIOBAHUS; paborta
MPOTHO3UPOBAHUE,
aHaJlu3 CTPYKTYPHBIX YMmeeT: npuMeHsITh
U3MEHEHUN COBpPEMEHHBIE
METO/IbI U
WHCTPYMEHTAIBHBI
€ cpeAcTBa
MPUKIATHON
nH(pOpPMATHKH IS
ABTOMATHU3AINH U
nH(popMaTH3aII
pelieHus
MPUKJIAIHBIX 33724
Cratuctuuecku Knaccudukanus OIIK-7 | Ymeer: Omnpoc,
€ MUHJIEKChI CTaTUCTUYECKUX OCYILIECTBIISTh TECTHPOBA
WHJICKCOB. METOJIOJIOTUYECKOE HUE,
OtpacneBas 000CHOBaHUE KOHTPOJIb
CTaTHCTUKA HAy4YHOTO Hast
HUCCIIEIOBAHUS; paborta
[TpunIUTIBI [Mpunnuner padoter ¢ | IIK-1, | YMmeeT: npuMeHsTh | TeCTHpPOBA
paboter ¢ B/l bJI. Amnamutuueckue | I[IK-3 | coBpemeHHBIE HUE,
AHanutuueckue MHCTPYMEHTBI pabOThI METO/IbI U | KOHTPOJIb
WHCTPYMEHTBI C 00IBIIUMU WHCTPYMEHTAIBHBI Hast
paboThl c JTAHHBIMHU - e cpenctBa | pabora
GOJIBIIAMU MapReduce, Hadoop, MIPUKIIATHOM
JTaHHBIMU R WH()OPMATUKH TSI



https://edu.proctor-lms.ru/mod/lesson/view.php?id=1622
https://edu.proctor-lms.ru/mod/lesson/view.php?id=1622
https://edu.proctor-lms.ru/mod/lesson/view.php?id=1622
https://edu.proctor-lms.ru/mod/lesson/view.php?id=1622
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aBTOMAaTH3allUd U
uHpOopMaTU3aLUU
penieHus
MPUKIIAQJHBIX 33734

YmMmeer:
IPOEKTUPOBATH
nH(pOpPMalMOHHbIE
MPOIIECCHI "
CHCTEMBI,
alanTupoBaTh
coBpemeHHbie KT

4.3.3. Cooepocanue

1a00pamopHo-npaKmuieckKux

3anamuil  no

oucyuniune
Jlabopamopnwie 3anamus
®opmn Texnono
HaumenoBanue | 1/e, pyemble Pe3ynbTaTe!
No Conepxanne T'uu
TEMBI q KOMIIE OCBOCHHUS
TeHIIH oOyueHus
2 | [lepBuuHas 2 | IlepBuunas IIK-1 | Ymeer: 3amura
oOpaboTka o0paboTKa  JaHHBIX OCYIIECTBIISTh nmabopato
JIAHHBIX. CTATHUCTUYECKOIO METO/I0JIOTHYECKOE pHOIA
Koppensmuronn HaOII0ICHUS, o0ocHOBaHUE paboThl
BIIi aHAIN3 a0COJIIOTHBIC u HAy4YHOTO
OTHOCHUTEJIBHBIE HCCIIEIOBAHUS
CTATHUCTUYCCKHUEC
BEJIMYUHBI, CPEIHUE
BEJIMYMHBI,
BapHaIMOHHbBIN
aHaju3.
OyHKIIMOHATbHAS,
CTAaTHCTUYECKAS u
KOPPEJIUIIMOHHAS
CBSI3H.
KoppenuunonHsiit
aHajus,
HeTapaMeTPUIECKUe
METOABI OOHAPYKEHUS
B3aHMOCBSI3CH
6 | Pager 2 | Pager nmuHamuky: | [1K-1, VmMmeer: 3amura
JAHAMMKH, nmoHstne W Buasl, | [1IK-3 OCYIIECTBIISATh nmabopato
MPOTHO3UPOBAH MMOKa3aTeM, METObI METO/I0JIOTHYECKOE pHOIA
W€, aHaJIn3 a”HajiM3a TEHIACHINN U 000CHOBaHUE paboThl
CTPYKTYPHBIX WU3MEpEHUs] CE30HHBIX HAy4YHOTO
U3MEHEHUN KoJIcOaHMI, HCCIICIOBAHMS,
MPOTHO3HPOBAHUE,
aHAIN3 CTPYKTYPHBIX YMeer: IpUMEHATh
U3MEHEHUN COBpPEMEHHBIE
METOIbI U
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MHCTPYMEHTAJIbHEI
€ CpelcTBa
MPUKIATHON
MH(POPMATUKH 15
aBTOMATH3AINU 1

uHpOpMaTU3aALUU

pelieHus

MIPUKJIAIHBIX 33729

8 | IlpuHIMIBI 4 | Tlpuamunsr padoter ¢ | [IK-1, | YMmeer: npumensaTs | 3amura

padotrer ¢ B/l BJl. Amnamutnueckue | IIK-3 | coBpemenHbIe nabopato
AHaJIUTUYECKHUE WHCTPYMEHTBI PaOOTHI METO/IbI u pHOM
WHCTPYMEHTBI C 00IBIIUMU WHCTPYMEHTAIBHBI paboThI
paboThI C JTaHHBIMU - e CpencTBa
OONBIINMH MapReduce, Hadoop, MIPUKIIATHOM
TAHHBIMU R nHpOpMATUKH JIJIst

aBTOMATH3AINH |

nH(popMaTH3aII

pelieHus

MPUKIIATHBIX 3a/1a4

YwMmeer:
MPOEKTUPOBATH
nH(pOpMaMOHHBIE
MPOLIECCHI u
CUCTEMBI,
aaarnTupoBaThb
coBpeMenHbie KT

5. O0pa3oBare/ibHbI€ TEXHOJOTHH

Hcnons3oBaHWE  NEPCOHAIBHBIX ~ KOMIIBIOTEPOB  IIPU  BBINIOJIHECHUU
7a00paTopHbIX PabOT W caaye MTOroBOro 3avera. UreHwe Jekuuil ¢
UCIIOJIb30BaHUEM KOMIIBIOTEPA U MPOEKTOpA, MPOBENECHUE J1aOOPATOPHBIX padoOT B
KOMIIBIOTEpHOM Kjacce. [Ipu peanuszanuu yueOHOM JUCIMIUIMHBI UCHOJIB3YIOTCS
AJIEKTPOHHBIE TPAKTUKYMBI, 3JIEKTPOHHBIE YUEOHUKH, IPE3EHTALlMOHHBIE CPEICTBA
JMArHOCTUKU M KOHTPOJIS, pa3pabdOTaHHbIE cHenuaiuctamu kKadeapsl U T.A.
VY nenbHbIA BeC 3aHATHM, TPOBOJUMBIX B UHTEPAaKTUBHON Qopme, coctaBisieT 20%
ayIUTOPHBIX 3aHATUMN.

6. YueOHO-MeTOaMUYeECcKOe o0ecredyeHHE CAMOCTOATENbHOH PadoThI
CTY/ICHTOB

@opMa KOHTPOJIS U KPUTEPUH OLICHOK.

B coorBeTcTBUM C Y4eOHBIM IUIAHOM IIPEIYCMOTPEH 3a4e€T B TPEThEM
CEMeCTpe.
@opMBI KOHTPOJISL: TEKYIIMM KOHTPOJb, IPOMEKYTOUYHBIM KOHTPOJb 10 MOIYIIIO,
UTOTOBBII KOHTPOJb MO JUCUUIUINHE.

[TpumepHOE pacnpeneneHne BpeMEeHN CaMOCTOSTEIbHON paOOThI CTY/ICHTOB
Bun camocrosiTebHON paboTh | [Ipumepnas ‘ dopmMmupyeMbIe ‘
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TPYAOEMKOCTD, | KOMIETEHIIUH
B 4.

Ounas
paboTa ¢ TEKIMOHHBIM MaTepPHAaJIOM, C YUeOHOM 8 OIIK-7
JUTEPATYPOM
orepeskarolas caMocTosiTeNbHas paboTa (u3yyenue | 4 OIIK-7
HOBOT'O MaTepHaa JI0 €ro U3JI0KCHHS Ha 3aHATHUSX )
CaMOCTOATEJIbHOE N3YYEHHE PA3EI0B JUCHUILUIMHBL | 8 OIIK-7, TIK-1
BBITTIOJTHEHUE JOMAIIHUX 3aJlaHui, JOMAaITHUX 4 OIIK-7, TIK-1,
KOHTPOJIBHBIX pabOT I1K-3
MOJTrOTOBKA K Ja00opaTOpHbIM paboTam, K 4 [K-1, ITK-3
MPAKTUYECKUM U CEMUHAPCKUM 3aHITHIM
HOJATrOTOBKA K KOHTPOJILHBIM paboTam, 4 OIIK-7
KOJUIOKBUYMaM, 3a4€TaM
MOATOTOBKA K 9K3aMeHY (3K3aMeHaM)
npyrue Buasl CPC (yka3aTh KOHKPETHO)
BBINIOJTHEHHE pacu€THO-rpauueckux pabot 2 OI1K-7, I1IK-1
BBITIOJTHEHHUE KYPCOBOM pabOTHI HIIK KYpPCOBOTO
IPOEKTa
MIOUCK, U3y4CHHE U Mpe3eHTALUs HHPOPMAIUH 110 6 OIIK-7
3aJIaHHOM TIpo0JIeMe, aHAIM3 HAyYHBIX ITYOJIMKAITAN
10 3aIaHHON TEME
ucclienoBarenbckas paboTa, yuactue B 4 OIIK-7, [IK-3
KOH()EPEeHIMSIX, CEMHHApaX, OJIMMITHATAX
HNHcTpyMeHTalIbHBIE CPEACTBA CTATUCTUYECKOTO 8 OIIK-7, I1IK-1
MHTEIJICKTYaTbHOTO aHaJN3a JAHHBIX 10 331aHHOI
TeMe, BBIIIOJIHEHUE PacYETOB, COCTABICHHUE CXEM U
MoOJIeJIeil Ha OCHOBE COOPAHHBIX JTAHHBIX
npyrue Buasl TCPC (yka3aTh KOHKPETHO)

Hroro CPC: | 52

7. @OHJ OLEHOYHbIX CpeACTB /AJsi TPOBelAeHHs] TeKYyIlero KOHTPOJsI
yCIeBAeMOCTH, TMPOMEXKYTOYHOH AaTTecTAMH 1O HTOraM OCBOEHUA
JUCIUIINHBI
7.1. TunioBbIE KOHTPOJIBHBIC 3aJIaHUS

JlaGopaTopHbie pabOTHI:

JlaGopatopnas pabora 1. OcHOBBI aHau3a AaHHBIX B Pandas.

Series. Hcnons3zoBanue uHaekcos. DataFrames. YUrenme u 3anuce DF.
Nunekcanus u BeigeneHne. MeToabl

JlaGopaTtopnas pabora 2. OcHOBBI aHaIM3a JaHHBIX B Pandas
PaGota ¢ nponymienubiMu 3HadeHussMA. [{ukin no 3Hadenusm. ChusiHue u
coenuHenue. ['pabuku

Jlabopartopnas padora 3. Pabota ¢ Jupyter Notebook
[ToaroroBka x padore. IMnopT JaHHBIX. DKCHOPT AaHHBIX. [IpocMoTp u
VCCIIEIOBAHUE JAHHBIX
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JlabopatopHas pabota 4. Pabora ¢ Jupyter Notebook

N3Bneuenne wundopmaruu w3 nparadpperimoB. JloOGaBieHue AaHHBIX B
natadpeitm u yaaneHnue ux u3z Hero. KomOunupoBanue natadpeitMon

JlabopatopHas pabota 5. Pabora ¢ Jupyter Notebook

Ounbrpanus. CoptupoBka. ArperupoBanue. OuncTka JaHHbBIX. [pyrue
MI0JIC3HBIE BO3MOKHOCTH

JlaGoparopnas pabora 6. OcHOBBI aHanM3a JaHHBIX Ha python c
ucrnosb3oBanueM pandas+sklearn

IlpumepHoiii nepeuenv 60npoco8 K HNPOMENCYMOUHOMY KOHMPONIO ULU
3auemy no 6cemy u3yHaemMomy Kypcy:
1. Knaccudukaius MOXKET ObITh:
OpHomepHOH (MO0 OAHOMY IIPHU3HAKY)
Komepron
MHoromMepHoii (1o AByM U 0oJiee TpU3HaKaMm)
BaymunBoii
2. ABTOMaTH4ecKoe pa3OUeHHE HIEMEHTOB HEKOTOPOTO MHOXKECTBA (OOBEKTHI,
JTaHHBIE, BEKTOPA XapaKTEPHUCTUK) HA TPYIIIBI 10 IPUHIIUITY CXOXKECTH:
KJIaCTepU3aIIUsI
KJIacCUpUKaIHS
WHTEPITOJISAIIHS
MOIYJTISIIAS
3. Kakue u3 aaropuTMOB OTHOCSTCS K aJlTOPUTMaM KJIaCTEPU3AIIHAHN:
Meton Oamkaiiiero coceaa
MuHMManpHOE TOKPBIBAIOLIEE AEPEBO
k-Means anroputm
4. BplOepuTe BEpHbBIE YTBEPKICHU:
Mopens xpaHeHus W OOpaOOTKM MaHHBIX B TPAAUIIMOHHOW 0a3e JaHHBIX
BEpPTHUKAJIbHAS MOJICIb.
Mopaens xpaHeHuss W o0OpabOTKM JaHHBIX B 0a3ze OOJBIIUX JaHHBIX
BEpTUKAJIbHAS MOJICIb
Mopens xpaHeHuss U OOpaOOTKM JaHHBIX B TPaAUIIMOHHOW 0a3e JTaHHBIX
rOpU30HTAIbHAS MOJIETh
Monens xpaHeHuss W 0OpabOTKM JaHHBIX B 0a3ze OOJBIIUX JaHHBIX
TOPU3OHTATLHAS MOJICITH
5. Knaccuduxamnus merogos Data Mining no 3agauam
3a/1auu KJacCu(UKAIMU U KIIaCTepU3allun
3aJ1auyv IPOTHO3UPOBAHUS
1,2
HET BEPHOTO
6. Llenu kimacTepuzanuu
MOHMMAaHUE JTAHHBIX MYyTEM BBISBIICHUS KJIIACTEPHON CTPYKTYPHI
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coKaThe JIaHHbBIX
oOHapyKeHHE HOBU3HBI
1-3
7. Ilpy ucnosib30BaHUM KaKOro METOJa HEOOXOAMMO 3aJlaBaTh KOJIMYECTBO
KJIaCTepOB?
meton k-cpenHux
MeTO/]I OJIMKHETO cocenia
BCS TpyMIa HEPAPXUUECKUX METOJIOB
BCE OTBETHI HEBEPHBI
8. K kakoii rpyrire MeTo10B OTHOCUTCS METOJT OJIMKHETo cocena?
nepapxuueckuii KA
obicTpbiid KA
00a 0TBETa HEBEPHBI
9. Ilpomecc moOcCIeNOBAaTENIBHOTO YKPYIHEHHUsI KJIACTEPOB JIGKUT B OCHOBE
paboTHL...
nepapxuueckoro KA
OBICTPOrO
BCEX METO/IOB
10.OcHOBHBIE MEpBI PACCTOSTHUSI MEXKIYy OOBEKTaMH TPU HCIOIb30BAHUU
uepapxuueckoro meroga KA:
€BKJIUI0BO PACCTOSIHUE
KBaJIpaT €BKJIMJIOBA PACCTOSIHUS
MaHX3TTEHCKOE PacCTOsSIHUE
paccrosaue YeOrbImena

7.2. Meroanyeckue MarTepHaJibl, OIpeaessiiomue MpPoueaypy OLEHHMBAHUSA
3HAHMI, YMEHHI1, HABBIKOB M (WJIN) ONBITA AeATeJbHOCTH, XapaKTePH3YIIHNX
3Tanbl GOPpMUPOBAHUSA KOMIIETEHIUH.

a) Kpurepuu oneHUBaHUs KOMIIETeHIUH (Pe3yJIbTATOB).

[IporpaMMoil AMCUMIUIMHBI B LENSAX MPOBEPKH MPOYHOCTH YCBOEHHUS MaTepHalia
peyCMaTPUBAETCS IPOBEACHUE PA3IMUHBIX (POPM KOHTPOJIS:

1. Texkymmii KOHTpPOJIb — 3TO IPOBEPKA IOJHOTHl 3HAHUNW II0 OCHOBHOMY
MaTepuasy AUCUMILIMHAPHOTO Moy (JIAM).

2. IIpoMeKyTOUHBIN KOHTPOJIb - UTOTOBasl IPOBEPKAa YPOBHS 3HAHUM CTYJEHTA 110
JAaHHOW JHCLUIUIMHE B KOHIIE ceMecTpa (B (opMe YCTHOIO WJIM HNUCBMEHHOIO
9K3aMEHAa, CETEBOI0 KOMIIBIOTEPHOro TecThpoBaHMs.) IIpomexxyTouHol Qopmoit
KOHTPOJISI 3HAHHUM, YMEHUI U HABBIKOB IO TUCLUIUIMHE SIBJIIETCSA SK3aMEH.

OOmuit pe3ynbTaT BBIBOJUTCS KaK HMHTETpajibHAs OLEHKA, CKIIAIbIBAIOIIAsl W3
TEKyIIero KOHTpoJis - S0% u mpoMexkyTodHOTo KOHTpOoJis - 50%.

Tekymuii KOHTPOJIb 110 JUCLUUIUIMHE BKIIIOYAET:

- mocelieHue 3augTui - 10 0ayuios,

- ydacThe Ha NpPaKTHUECKHUX 3aHATUAX (YCTHBIM OINpoc, pelieHue 3agad) - 25
0aJuIoB,

- BBITIOJTHEHHE JIA0OPATOPHBIX 3aJjaHui — 25 0asioB,
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- BBINIOJIHEHUE JOMAITHUX KOHTPOJIBHBIX paldoT (camocTtositenbHas padora) - 10
OaJLIoB.

Texymuit KOHTPOJb 1o JIM:

MMChbMEHHAsI KOHTPOJIbHAs padoTa -15 Gasios;

TecTupoBaHue — 15 6aos;

[IpoMexXyTOUHBIN KOHTPOJIb IO AUCLUIIIMHE BKIIOYAECT:

- YCTHBIN 3Kk3aMeH (TectupoBanue) - 30 6ayos,

Kpumepuu oyenxu nocewenus 3amamuil — olieHKa BbIcTaBisiercss nmo 100
OaJIbHOM CHCTEME M COOTBETCTBYET MPOIICHTY 3aHSATUN, KOTOPHIE MMOCETUI CTYICHT
Y3 BCETO KOJIMYECTBA Ay IMTOPHBIX 3aHITUU MPENYCMOTPEHHBIX JIM.

Kpumepuu oyenku yuacmus Ha npaxmuyeckux 3aHsAmMusix

Yemuwtit onpoc. Pa3zBepHyThIN OTBET CTYJICHTA JIOJKEH MPEJACTABIATH COO0M
CBA3HOE, JIOTMYECKH TOCIEAOBATeIbHOE COOOLIEHWE Ha 3alaHHYI0 TEMY,
MOKa3bIBaTh €r0 YMEHHE IIPUMEHSTh ONpPEACIICHUS, MpaBWiia B KOHKPETHBIX
CIIyJasix.

IToxazaTenu ollcHUBAHUS:

1) TOJIHOTA W MPAaBUJILHOCTH OTBETA;

2) CTENEHb OCO3HAHHOCTH, IIOHUMAHUS U3YUYEHHOIO;

3) s3pIKOBOE O(OPMIICHHE OTBETA.

Kpurepnuu onieHMBaHus yCTHOTO ONpoca:

86-100 ©OamioB cTaBUTCA, €CIAM CTYJEHT IOJHO U3JaraeT MarepHall
(oTBeyaeT Ha BOMNPOC), JAET NPABUIBHOE OMNPEACICHUE OCHOBHBIX TOHSTHM;
oOHapyXMBaeT TOHMMAaHUE MaTepualia, MOXET OOOCHOBaTh CBOW CYXKICHUS,
NPUMEHUTH 3HAHUS Ha MPAKTUKE, TPUBECTU HEOOXOAUMBIE MPUMEPHI HE TOJIBKO U3
y4eOHHKa, HO M CaMOCTOSITEIbHO COCTaBJICHHbBIE; M3Jaraer Marepuan
MOCJIEIOBATEIBHO U MPABUIILHO C TOYKU 3PEHUS HOPM JINTEPATYPHOTO S3bIKA.

66-85 OaJIOB CTaBUTCS, €CJIM CTYACHT JIa€T OTBET, YAOBJICTBOPSIOIMIUNA TEM
xe TpeboBaHMsM, 4To U i 86-100 6amoB, HO AonyckaeT 1—2 omuMOKU, KOTOPhIE
caM jKe€ HCIpaBlsieT, U 1-2 HegoueTra B MOCIEAOBATEIBHOCTU U SI3BIKOBOM
0hOpMIICHUY U3JIaraeMoro.

51-65 Gann craBUTCS, €CIU CTYIEHT OOHApYXWUBaeT 3HAHWE W TMOHUMAHHE
OCHOBHBIX TOJIOXKEHUW JTaHHOW TEMbI, HO WU3JIaraeT MaTephal HEMOJHO U
JIOTYCKAaeT HETOYHOCTH B OTNPEICTICHUU MOHATUN WM (HOPMYJIUPOBKE MPABUIL; HE
yMEeT JOCTaTOYHO NIIyOOKO U JIOKa3aTeJbHO OOOCHOBATH CBOM CYXKICHHUS U
MPUBECTH CBOM MPHUMEPHI; U3JaracT mMaTepuan HEMOCJeIOBATEIbHO U JOMYCKaeT
OIHUOKH B SI3IKOBOM O(POPMIICHUH U3JIaraeMoro.

0-50 GamioB cTaBUTCA, €CIM CTYIEHT OOHApY>KMBaeT HE3HAHHWE OObIIEH
YacTH COOTBETCTBYIOLIErO BONpPOCA, JONYCKAaeT OIUOKH B (POpMYyIUpPOBKE
ONpeJEeIeHUI U MPaBUJl, UCKaXKAIOUME UX CMBICI, OECIOPSAOYHO U HEYBEPEHHO
u3JlaraeT MaTepual.

Pewenue 3a0au.

86-100 ©0ami0B BBICTABIAETCA, €CIUM CTYACHT CTYIEHT JAEMOHCTPUPYET
3HAHUSA TEOPETUYECKOIO0 M MPAKTUYECKOr0 MaTepuana IO TeME MNPAKTUYECKOU
paboThl, oOmpelensieT B3aUMOCBA3M MEXKIy TOKazaTelsMu 3agadyd, AaéT
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NPaBUJIBHBIM QJITOPUTM PEHICHUS, ONMPENENSIeT MEKIUCIMUIUIMHAPHBIE CBS3H IO
YCIJIOBUIO 33JIaHUS.

66-85 OamIoB BBICTABISAETCS, €CJIM CTYIEHT JEMOHCTPUPYET 3HAHMS
TEOPETUYECKOr0 U MPAKTUYECKOro MaTepuana Mo TeMe MPAKTHUYEeCKOW paboThl,
JIOTIyCKasi HE3HAUUTENIbHbIE HETOYHOCTH NpPHU PEHICHHM 3a/ay, MMes HEMOJHOE
MOHUMAaHUE MEXIUCITUTUTMHAPHBIX CBS3€H MPH MPAaBWIBHOM BBIOOPE arOpUTMA
pEIICHUS 3aaHus.

51-65 Oamn BbICTABISETCS, €COM CTYACHT 3aTPYAHSETCA C MpaBUIbHON
OTICHKOM MpeJI0KEHHOM 3a1aun, Ta€T HEMOJIHBIA OTBET, TPEOYIOMNN HABOISIIINX
BOIIPOCOB TPEINOIaBaTelsl, BHIOOp alrOpuTMa pPEIICHUs 3a7a4dl BO3MOXKECH MpHU
HABOJSAIIMX BOMPOCAX MPENOaBaTENsI.

0-50 GamyoB BBICTABIAETCS CTYACHTY, €CIU OH JaéT HEBEPHYIO OLICHKY
CUTYyalluH, HETIPAaBUJIHLHO BBIOWPAET aJTOPUTM PEIICHUSI.

Kpumepuu oyenku gvinonnenue 1a60pamopHuix 3a0aHUl.

OCHOBHBIMU ~ TIOKA3aTEeJIIMH  OIICHKM  BBIMIOJHEHHOHW  CTYIACHTOM U
NPEICTaBICHHON JIs1 MPOBEPKHU PaOOTHI SIBIISIOTCS

1. CreneHnb COOTBETCTBHUS BBIMOJIHEHHOTO 3aJaHHs MMOCTABJICHHBIM IIEIISM,
3a7a4aM U TpeOOBaHUSM;

2. OdopmieHue, CTPyKTypHUpOBaHUE W KOMMEHTHpPOBaHUE J1abOpaTOPHOM
paboTHI;

3. YHUKaJIBHOCTD BHITIOJIHEHHUE PA0OTHI (OTJIMYKE OT pabOT KOJIJIET);

4. YcneniHble OTBEThl HA KOHTPOJIBHBIE BOIIPOCHI.

Kpurepuu ornienku 1adbopatopHOit paboTHI.

86-100 OammoB - odopMIEHHE COOTBETCTBYET TpPEeOOBaHHUSIM, KPUTEPUHU
BBIJIEP>KaHbI, 3aIIUTa BCETO MEPEYHS KOHTPOJIBHBIX BOIPOCOB.

66-85 ©OamioB - oQopMIEHHE COOTBETCTBYET TpPEOOBAHHIM, KPHUTEPUH
BBIJIEp KaHbI, 3a1[UTa TOJIBKO A0 85 % KOHTPOJILHBIX BOIPOCOB.

51-65 ©Oamn - odopmieHHe COOTBETCTBYET TpeOOBaHUSAM, KPUTEPUHU
BBIJIEP KaHbI, 3a1[UTa TOJIBKO A0 51 % KOHTPOJIBHBIX BOIPOCOB.

0-50 6amnoB — oopmileHrEe HE COOTBETCTBYET TPEOOBAHUSIM, KPUTEPUU HE
BbIJICp>KaHbI, 3alIMTa TOIbKO MeHee 51 % KOHTPOJIbHBIX BOIPOCOB.

Kpumepuu oyenxu  6vinonHeHusi OOMAWIHUX — KOHMPOJbHLIX — pabom
(camocmosamenvuasn paboma.

OCHOBHBIMM ~ TIOKa3aTeNIMH  OLICHKM  BBITIOJIHEHHOW  CTYJIGHTOM M
MPEICTaBICHHOM JJIs MPOBEPKHU JOMAIIIHEW KOHTPOJILHON paOOThI SABIISIFOTCS:

1. CteneHb COOTBETCTBUS BBIMOJHEHHOTO 3aJlaHUs MOCTABIEHHBIM IIEJISIM,
3a/1auaM U TpeOOBAHUSIM;

2. OdopmieHue, CTPyKTYpHPOBaHHE W KOMMEHTHpPOBaHWE J1abOpaTOPHOM
paboThI;

3. YHUKaIBHOCTD BHITIOJIHEHHUE PA0OTHI (OTIMYHE OT pabOT KOJIJIET);

4. YcnenHble OTBETHl HA KOHTPOJIBHBIE BOIIPOCHI.

Kputepuu onieHKH TomMaliHei KOHTPOJIbHON paboThI.

86-100 OammoB - CTYAEHT TNPaBUIBLHO BBINOJHUI HWHIWBHUIYaJIbHOE
camocTosTeNbHOe 3a1anue. [lokazan oTnTuYHbIE BIaJCHUS HABBIKAMH TPUMEHEHUS
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MOJyYEHHBIX 3HAHMA W YMEHUW TpH pEImIeHUH Npo(ecCHOHANBHBIX 3a1ad B
pamMKax yCBOGHHOTO ydeOHOro Marepuana. OTBETHJI Ha BCE JIOMOJHUTEIBHBIC
BOTIPOCHI Ha 3aIHTE.

66-85 0amIoB - CTYAEHT BBHIMIOJHWI HHAWBUIYyAIHHOE CaMOCTOSTEIHLHOE
3aJlaHue ¢ HeOOJMbIIMMH HETOYHOCTSAMU. [lokazan xopoline BiaJeHuss HaBbIKAMU
MPUMEHEHUS TIOJYUYCHHBIX 3HAHUN U YMEHHWH MPHU pelieHuu MpodecCuoHaTbHBIX
3aJlad B paMKax YCBOGHHOIro y4yeOHOro marepuaina. OTBeTHJ Ha OOJIBIIMHCTBO
JIOTIOJTHUTEIBHBIX BOIIPOCOB Ha 3allUTE.

51-65 OGamn - CTyIEHT BBINOJHUI HWHAMBUAYAJIbHOE CaMOCTOSITEIbHOE
3aJlaHue C CYIIECTBEHHbIMM HETOYHOCTsMH. [lokaszanm yaoOBIETBOPUTEIHHOE
BJIa/ICHE HABBIKAMU MPUMEHEHUS MOJTYYCHHBIX 3HAHUM M YMEHUU TIPH pElICHUU
npohecCHOHANBHBIX 3aJa4 B paMKax YCBOEHHOro ydeOHoro marepuana. [lpu
OTBETaxX Ha JIOMOJHUTENIbHbIE BOMPOCH HAa 3aluTe OBUIO OMYIIEHO MHOTO
HETOYHOCTEM.

0-50 6amnoB — mpW BHIMOJHEHWH WHAWMBUAYATHHOTO CAMOCTOSITEIBHOTO
3alaHusl CTYJAEHT TPOJAEMOHCTPUPOBA HEAOCTATOYHBIA ypPOBEHb BIAJICHUSA
YMEHHSIMH M HaBBIKAMH TIPU PEIIEHWH Mpo(ecCHOHANBHBIX 3alad B paMKax
YCBOEHHOTO yueOHOro matepuaia. Ilpu oTBeTax Ha JONOJHUTENIbHbBIE BOIPOCH HA
3amuTe ObUIO TOMYLIEHO MHOKECTBO HETOYHOCTEH.

Kpumepuu oyenxu mexywezo konmponsa no /[M (mucbMeHHass KOHTPOJIbHAS
paboTa U TECTUPOBAHHUE).

Iucvmennas konmponvHas paboma COCTOUT U3 IBYX THUIIOB BOIIPOCOB:

1. TeopeTnueckue BOMPOCHI U3 Kypca JICKIIUN U MpakTUYeCKux padoT. - 40
OaIoB.

2. IlpakTudeckre BOMPOCH U 33Ja4M IO JIEKIIMOHHOMY M MPAKTUYECKOMY
Marepuaiy. - 60 6aioB.

86-100 GamnoB - CTyAEHT, MOKa3adl BCECTOPOHHEE, CHCTEMaTHYEeCKOe U
riy0OKoe 3HaHHWEe y4eOHOrOo MaTepuana, CaMOCTOATEIHHO OTBETHJI Ha BOIPOCHI,
OTBET OTIUYAETCSd OOraTCTBOM H TOYHOCTBHIO HCIIOJIB30BAHHBIX TEPMHHOB,
MaTepual U3JlaraeTcs MocjaeI0BaTeIbHO U JIOTUYHO; TIOKa3aJl OTJIMYHbIC BIaJICHUS
HaBbIKAMH TPUMEHEHUS TIOJYYCHHBIX 3HAHUH HM yMCHHA TPU PpEHICHUU
poheCCHOHANBHBIX 3a7ad.

66-85 OanoB - CTYJEHT, MOKa3aJl MOJHOE 3HAHUE YUEeOHOTO MaTepuasa, He
JOMTYCKAIONUH B  OTBETE CYIIECTBEHHBIX HETOYHOCTEH, CaMOCTOSITEILHO
BBITIOJTHUBIIINN OTBETUBIIUI Ha BOIIPOCHI; IMOKAa3aJl XOPOIIKE BIACHUS HaBBIKaAMU
NPUMEHEHHUs TIOJTYYCHHBIX 3HAHUNA M YMEHHH TPHU pelieHuH MpodeccrnoHaIbHbBIX
3aj1ad

51-65 OGamnm - crTyneHT, OOHAPYXUBIIUK 3HAHWE OCHOBHOTO YYEOHOTO
MaTtepuana B 00bEME, HEOOXOIUMOM Ui AallbHEHIIeH y4ueObl camMOCTOSITENBHO
BBITIOJTHUBIIMMA 33JaHUsI, OAHAKO JOMYCTUBIIUN HEKOTOpBIE IMOTPEIIHOCTH MpU
OTBET€ Ha BOIPOCHI; I[OKa3ajl YIOBIECTBOPUTEIBHOE BJAJICHUE HAaBBIKAMU
MIPUMEHEHUS TIOJYYCHHBIX 3HAHUW M YMEHUU MpU pemieHud mpodeccHoHaTbHbBIX
3ajad.

0-50 GamnoB — BBICTaBISIETCA CTYJEHTY, OOHapyXUBLIEMY IMpOOEbl B
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3HAHUSAX WM OTCYTCTBHE 3HAHWHW MO 3HAYMTEIHHOW YacTH OCHOBHOTO y4eOHOTO
MaTepuaa, HE BBIIOJHUBIIEMY 3a/JaHHs, IOMYCTHUBIIEMY MNPUHIMITHAILHBIC
OIIMOKHK TIPH OTBETE Ha BOMPOCHI, POAECMOHCTPUPOBAT HEJOCTATOUHBIH YPOBEHb
BJIQJICHUS YMEHHUSIMH U HABBIKAMU TIPY PEIICHUH MPOPECCHOHANBHBIX 3a/1a4.

Kputepun BbICTaBIEHUS OLEHOK 3a mecmuposanue TecTOBOE 3aJaHHE
COCTOUT U3 MIATHAALATH BOIPOCcoB. Bpems BoinonHenus padoTsl: 15-20 MuH.

86-100 6anyoB - orieHKa «OTAUYHO» — 13-15 MpaBUIIbHBIX OTBETOB;

66-85 6aymoB - oreHka «xopomio» — 10-12 mpaBuIBHBIX OTBETOB;

51-65 6a - olleHKa «yAOBIETBOPUTEIHHO» — 8-9 MpaBUIBLHBIX OTBETOB;

0-50 OamioB — OIEHKA «HEYJOBJIETBOPUTEIBHO» — MEHEE 8 IPaBHJIbHBIX
OTBETOB.

Kpumepuu oyenxu 3auema

B mpoBepka kauecTBa MOATOTOBKH CTYJEHTOB Ha 3adyeTe 3aBepIIacTcs
BBICTABJICHUEM OTMETOK «3a4TEHOY («OTITUIHOY, «XOPOIIIOY,
«yIOBIETBOPUTEIBHO») W «HE  3a4TeHO»(€CIM  TMOJy4YeHa  OIlCHKa
«HEYIOBJICTBOPUTEIILHOY).

86-100 ©GammoB - OLEHKAa «OTJIMYHO» - TPABUIBHO OTBETWJI Ha
TEOPETUYECKHE BOIPOCHl. PelieHbl MpaBWIIBHO BCE 3aJaud M MPAKTHUYECKHE
BONpochl. [IpaBuiibHBIE OTBETHI HA TONOJHUTENIbHBIE BOIIPOCHI.

66-85 OammoB - omeHka «xopomo» — IlpaBuibHBIE OTBETHI Ha
TEOpeTUYecKre Bompochl. Pemienbl Bce 3agaur. Hanuuue He3HauMTENbHBIX
HETOYHOCTEH B pelieHuH 3aaad. He Ha Bce JOMOJIHUTENbHBIE BONPOCHI JIaHBI
TOYHBIE OTBETHI.

51-65 Oamr - OmEHKa «YIOBJICTBOPUTEIHHO» - HEIOJHBIE OTBETHI HA
TEOPETUYECKUE BONPOCHL. Hammume HETOYHOCTEN B pELICHNH 3a4a4.

0-50 GamymoB — OILIEHKA «HEYAOBICTBOPUTEIBHO» - HE JaHbl OTBETHl Ha
TEOPETUYECKHE BOMPOCH. B pemennsax nmMeroTcst rpyobie OmnOKy.

8. Yue0Ho-MeTOANYECKOE 00ecmeuyeHne TUCIHUILTUHBI

a) ajpec caira Kypca

1. Yuebubii  kypc Ha 1uatdpopme Moodle  «KommbroTepHoe
MOJEIUPOBAHUE B DKOHOMHUKE» — Pexum JNOCTyTa:
http://edu.dgu.ru/course/view.php?id=2051 (mata oopamenus: 11.03.2021)

0) OCHOBHAasI JIUTEepaTypa

1. [TanemoB C.B. HHTemwiekTyanbHblii MHCTpyMEHTAIBHBIE CPEACTBA
CTATUCTUYECKOTO HWHTEJUICKTYaJbHOTO aHajin3a JaHHBIX : y4eOHoe mocobue /
[TanemoB C.B.. — Camapa : IloBoDKCKMI TOCYAapCTBEHHBIA YHUBEPCUTET
TeJIeKOMMYyHUKaimii U uHpopmatuku, 2017. — 127 ¢. — TekcT : 27IeKTpOHHBIH //
OnextpoHHo-OmOimoTeynas cuctema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/75376.html  (mara o6pamenns: 11.03.2021). —
Pexum nocrymna: ais aropusup. [lonb3oBarenen

2. 3amarud A.B. BBenenue B MHTEIUIEKTyallbHbII MHCTpyMEHTANbHbBIE
CpeACTBa CTAaTUCTUYECKOTO HHTEIUICKTYaJIbHOTO aHaliu3a JIaHHBIX : YydeOHOoe
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nmocooue / 3amsatuHn A.B.. — Tomck : Wsmarensckuii [om Tomckoro
rocyjnapcTBeHHoro ynuepcutera, 2016. — 119 ¢. — ISBN 978-5-94621-531-2.
— Texkct : 27eKTpoHHBINA // DnekTpoHHO-O0ubMnoTeyHas cucrema IPR BOOKS :
[caiiT]. — URL: https://www.iprbookshop.ru/109021.html (mara oOpaieHus:
13.03.2021). — Pexxum moctyma: At aBTOPHU3HP. IMOJIb30BaTENCH

B) IONOJIHUTEJILHASL JIMTEpaTypa

3. AJleKCaHIpOBCKast IO.I1. Nudopmarnmonnsie TEXHOJIOTUU
CTaTUCTUYECKOTO aHaiM3a JIaHHBIX : y4eOHO-MeToauveckoe rmocobue /
AnexkcanapoBckas  FO.II.. — Kazawp : KazaHckuil  HallMOHAIBHBIN
UCCIIEIOBATENbCKUN TexHOoJoruueckuit yuusepcurer, 2019. — 152 c¢. — ISBN
978-5-7882-2636-1. — TekcT : SNEKTPOHHBIA // DIEKTPOHHO-OMOIMOTEUHAs
cuctema IPR BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/100535.html
(mara oOpamenns: 11.03.2021). — Pexum jgoctyma: i aBTOPU3HP.
[Tonp3oBarenen

4, Data Science. Hayka o manmbix ¢ myns: Ilep. ¢ anrm - 2-¢ w3,
nepepad. u jor. - CII6.: BXB-IlerepOypr, 2021. - 416 c.: u.

S. bpycennies A.I'. MHCTpyMeHTanbHBIE CPEACTBA CTATUCTUYECKOTO
MHTCJUICKTYaJIbHOTO  aHajy3a JaHHbIX M mpoueccoB. Y.1.  Metomasl
CTaTHUCTHYECKOTO aHalM3a JaHHBIX : ydeOHoe mocobme / bpycenne A.I'.. —
benropon : benropoackuil rocyapCTBEHHbIM TEXHOJIOTMYECKUA YHUBEPCUTET UM.
B.T'. lllyxora, 9bC ACB, 2017. — 63 c. — ISBN 978-5-361-00540-6. — Texkcr :
AJIEKTPOHHBIN // DnekTpoHHO-Oubamoreunas cucrema IPR BOOKS : [caiit]. —
URL: https://www.iprbookshop.ru/92237.html (nara o6pamenus: 13.03.2021). —
Pexxum pocrtyna: njis aBTopusup. noJib3oBaTenei
9. Ilepeyenb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKANMOHHON CeTH
«HTEepHET», HEOOXOTUMBIX /IJIs1 OCBOECHHS TMCIUILIAHBI.

1. eLIBRARY.RU [DnextpoHHBI pecypc]: 2IeKTpoHHas OuOimoTeka /
Hayu. osnektpon. ©0-ka. — MockBa, 1999. - Pexum pgocryna:
http://elibrary.ru/defaultx.asp (mata oopamenwus: 01.03.2021). — 5I3. pyc., aHri.

2. Moodle [DnekTpoHHBIN pecypc]: cucTeMa BUPTYaTbHOTO OOyYCHHEM:
[6a3a mannbIX]| / [Jlar. roc. yH-T. — Maxaukana, r. — Jloctyn u3 cetu JAI'Y wum,
MOCJIE PETUCTpAIlMM U3 CETH YyH-Ta, W3 JI000M TOYKH, WUMEIOIIEeH HOCTyl B
untepuet. — URL: http://moodle.dgu.ru/(naraoopamenns: 21.03.2021).

3. Dnexrponusiii karajgor Hb JII'Y [DnexkTpoHHbIl pecypc]: 6aza MaHHBIX
CONIEP)KUT CBeleHusT 000 Bcex BUAAX JUT, nocrynawmux B ¢ouax Hb
HAI'Y/larectanckuit roc. yH-T. — Maxaukama, 2010 - Pexum pocryma:
http://elib.dgu.ru, ceo6oaHbI (maTa oopamenwus: 01.03.2021).

10. MeToauyeckue ykazaHus AJs1 00y4arOLHUXCS N0 OCBOCHUIO THCIUIITTHHBI
JUis ~ u3ydyeHusT  TEOPETHYECKOro  Kypca  CTyJIeHTaM  HEoOXOIMMO
UCIIOJIb30BaTh JICKIIMOHHBIN MaTepHuall, yYY4eOHUKH U yueOHbIe MOCOOUs U3 CIIMCKa
OCHOBHOM ¥  JONOJIHUTEJIIBHOW JINTEPAaTypbl, HHTEPHET MCTOYHMKU. [lo
JTUCLUIINHE «IHCTpyMEHTaJIbHBIE CpeacTBa CTaTUCTUYECKOTO
WHTEIJICKTyalIbHOTO aHallM3a JaHHBIX» B KOHIIE KaXKIOTO MOJIYJS MPOBOJHUTCS
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KOHTpOJIbHas padoTa.

PabGoueit mporpammoii aucuMiuiMHbl  «HCTpyMEHTallbHBIE CpECTBA
CTaTUCTHUYECKOTO  HHTEJUIEKTYaJIbHOTO  aHaldu3a JaHHBIX» MPEedyCMOTpPEHa
caMocCTosTeNIbHas paboTa cTyAeHTOB B o0beMe 122 wyacoB. CamocTosiTenbHas
paboTa MPOBOAWTCS C IMENbI0 YrayOJdeHUs 3HAHUW 10 JUCHUIUIMHE U
peayCcMaTpUBAET:

— UTEHUE CTYyJEHTaMU PEKOMEHJIOBAaHHON JIUTEpaTyphl U YCBOCHHUE
TEOPETUYECKOTO MaTepuaia AUCIUIIIUHBI;

— TIOJITOTOBKY K JIAOOPATOPHBIM 3aHSATHUSIM;

— BBINIOJIHEHUE UHIUBUAYAJIbHBIX 33a/IaHU,

— MOATOTOBKY K JIJAOOPATOPHBIM M KOHTPOJIbHBIM paboTaM, SK3aMEHY.

C camoro Hayaja U3y4eHUs JTUCIHUIUIMHBI CTYJCHT JIOJDKEH YETKO YSICHUTD,
yTO0 0€3 CHCTEeMaTHYECKOW CaMOCTOSITENbHOW pabOThl ycleX HEBO3MOXKEH. JTa
paboTa IOoKHA PETyIsIpHO HAUMHATBCSA Cpasy MOCHE JEKIIMOHHBIX 3aHSATUM, IS
3aKpeIuIeHUs] TOJIBKO 4YTO TMpoijeHHoro wmarepuana. llocne  ycBoeHue
TEOPETUYECKOTO MaTepHralia MOXKHO MPUCTYIUTh K CAMOCTOSTEIIBHOMY PEIICHUIO
3a/1a4 U3 Y4eOHUKOB U MTOCOOUH, BXOSIIIMX B CIUCOK OCHOBHOMW JTUTEPATYPHI.

11. Ilepeyenr uHGPOPMANMOHHBIX TEXHOJOIHI, HCHOJb3yeMbIX MpH
OCYLECTBJICHMH O00pa30BaTeJIbLHOI0 NpoLecca IO AUCHHUILUIMHE, BKJIIOYAS
NepeYyeHb NMPOrPaMMHOIO odecnmedyeHusi U MH(POPMALMOHHBIX CHPABOYHBIX
CHCTEM

HuTepHeT-pecypchl, MyJIbTUMEHA, AIeKTpoHHas nouta, MS Office — maker
oducHeix mporpamm, Python 3.9.9, mnHCcTpymMeHTapuii ans oOpaOOTKH TaHHBIX
Anaconda.

12. Onmncanue MaTepUAJbHO-TEXHUYECKOH 0a3bl, HeOOXOAUMOM ISt
OCyIleCTBJIEHHSI 00Pa30BaTEJIHLHOI0 MPoIecca Mo AUCIUILINHE

. Ayautropuu, OCHAIIEHHbIE KOMIBIOTEpAMU U  MYJIbTUMEIUNHBIM
000pyI0BaHUEM JIJIs1 TPOBEICHUS JICKITMOHHBIX M JIA0OPATOPHBIX 3aHITHI.

2. Jlaboparopusi, OCHaIllEHHAs CIEIUAIN3UPOBAHHBIMHU TIpOTpaMMaMu JIJist
MPOBEICHUS BUPTYAJIbHBIX KOMIBIOTEPHBIX HCCJIECAOBAHUM;  IMO3BOJIAIOLIAS
paboTaTh C DJIEKTPOHHBIMH H3JaHUSMU By3a W oOecredyuBarolias JAOCTYIl B
HNuTepHer.


https://www.python.org/downloads/release/python-399/
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