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Pabouas nporpamMmma JVCLMILIAHBI «MHCTpyMEHTaIbHBIE CpeAcTBa
CTaTUCTHYECKOTO MHTEJUICKTYaJbHOI'O aHallu3a JaHHBIX» cocTaBieHa B 2021 roxy
B coorBeTcTBUU ¢ TpeOoBanusimu OI'OC BO - maructparypa mo HarpaBiIEHUIO
noarotoBku 09.04.03 Ilpuknamnas wHbopmaTtuka oT «19» centsadps 2017 r.
Ne 916.

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

PabGouas nporpamMMa JMCUHMILIMHBI 0100peHa:
Ha 3acelaHuH Kadeapsi VICuTTII ot «29» mions 2021r., npotokon Ne 11

3aB. kadeapoi |/ HUcmuxanos 3.H.
(no}gmicz,)

Ha 3acefiaHui Mertoauyeckon koMuccuu daxkyaprera UHUT
oT «29» mroHsa2021r., nporokosn Ne 11.
V)74
7,
[Ipencenarens AL/ bakmaes A.ILL
(noanucs)

PaGouyas nporpamMma JAMCLMIUIMHBI COrjlacoBaHa ¢ y4eOHO-MeTOAHYEeCKHM
ynpasiaeHueM «9» uonsa2021r.

-
Hauyaneuuxk YMY 7/ Tacanramxuena A.l'.

(noanuce)
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AHHOTanMs pado4yeid NPOrpamMMbl AU CIHUATIIAHBI

JucuumuinHa «MHCTpyMEHTaIbHbIE CpeacTBa CTaTUCTHYECKOTO
MHTEJUIEKTYaJIbHOTO aHAJIN3a JAHHBIX» SIBIISIETCS NUCHUILTUHON, KOTOpask BXOAUT B
gacte OIIOII, ¢opMupyemyo ydaCTHUKaMH OOpa30BATEIbHBIX OTHOIICHHMA
o0Opa3oBaTellbHOM MporpaMMbl MarucTpatypbl 1o HampasieHuto 09.04.03
[Tpuxnannas uHGOpMaTHKA.

JucnunmHa  peanm3yercss  Ha  QakynbTeTe  MHQOpMATUKH U
WHOOPMAITMOHHBIX  TEXHOJOTUH  Kadeapod WHDOPMAIMOHHBIX CHUCTEM U
TEXHOJIOTHIA IMPOTPAMMHUPOBAHUS.

Coz[epn(aHHe AUCHUILIMHBI OXBATBIBACT BOIIPOCHI, CBA3AHHBIC C OCHOBHBIMUA
MCTOJaMH aHaJIn3a AAHHBIX, TCXHOJOIMAMHU W WHCTPYMCHTAJIBHBIMHU CPCIACTBaAMU
HHTCIUICKTYAJIbHOI'O aHaJIn3a JaHHbIX.

JlucuumuinHa HanejaeHa Ha (QopMHpOBaHUE CIEAYIONIUX KOMIIETEHIUN
BBITTyCKHUKA: obmenpodeccuonanbupix - OIIK-7, nmpodeccumonanpapix — ITK-1.
ITK-3.

[IpenogaBanue MUCHMILIAHBI TPETyCMAaTPUBACT IMPOBEICHUE CIICTYIOIINX
BUJIOB yUCOHBIX 3aHITHIA: JICKIIUH W JTAOOpaTOpHBIC 3aHSATHS, CaMOCTOSTEIIbHAsS
pabora.

PabGouas mporpamma  JAMCHMIUIMHBI — NPEAyCMaTpUBaeT  MPOBEACHHE
CJIEIYIOIIUX BUIOB KOHTPOJIS yCIEBAEMOCTH: TEKYUIUH KOHTPOJIb B (JOpME TECTOB,
KOHTPOJIBHBIX Pa00T U IPOMEKYTOUHBIN KOHTPOJIb B (JOpPME 3a4eTa.

OO0beM [UCHUILUIMHBI 2 3a4eTHbIE EOUHHUILI, B TOM 4YHCIE (2 B
aKaJIeMUYECKHUX Yacax Mo BUJaM YYEOHBIX 3aHSATUM
dbopma oOyueHus - ouHas

YueOHble 3aHATUS dopma NpOMEKYTOUHOU
B TOM YHCJIE! aTTecTanuu (3a4er,
o KonraktHas pabota 00yJaromuxcs ¢ g hepeHIMPOBAHHBIN
3 MpernojiaBaTesiemM 3a4eT, SK3aMEeH)
5) % o U3 HUX CPC
@ | & |Jlex | Jlabopa | IIpaktnuec | KCP | Koncyns
A | MM | TOpHBIE KHe Talnuu
3aHSTHSL | 3aHSTHS

1 |72|22| 6 12 4 50 3a4er

1. Ilesn ocBOEHHS TUCHHUIIINHBI

[enssmu  ocBoeHMs  AMCUUIUIMHBI  «HCTpyMEHTalbHBIE  CpEICTBa
CTaTUCTUYECKOTO HHTEJUIEKTYaJbHOTO aHajlu3a JAHHBIX» SBISIETCS OBJIAJCHUE
CTYJCHTAMH HHCTPYMEHTAJIbHBIMU CpPEACTBAMM, MOJEISIMH M  METOJaMHU
MHTEJUIEKTYaJIbHOTO aHalli3a JaHHBIX B 33Jlayax Moucka uHpopMaluu, 00padoTKu
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Y aHaJIM3a JaHHbBIX, a TAKKe MPUOOPETEHUsT HABBIKOB MCCIieoBaTeNs naHHbix (data
scientist). OCHOBHBIMY 3a7]auaMK U3Y4YCHUS JUCIUIUINHBI SBIISFOTCS:

— ¢GopMHUpOBaHUE Y CTYIACHTOB MPEICTABICHHUS O TUIAX 3a7a4, BO3HUKAIOIIUX B
00J1acTH MHTEJUICKTYyaIbHOTO aHalr3a JaHHbIX (Data Mining).

— U3y4YeHHE OCHOBHBIX TOJIXOJ/IOB U aJITOPUTMOB PEIICHUS 3a/1a4u aHAIHN3a

JTAHHBIX U 0COOEHHOCTEH MX MPUMEHEHUS K PEIICHUIO PEabHBIX 3a71a4.

— MOJy4YeHUE CTY/ICHTaMH HaBbIKA M0 BBISBICHUIO, (POPMATU3ANNA U YCTICIITHOMY
PEIICHUIO TIPAKTUYECKUX 3a7a4 aHajdu3a JaHHBIX, BO3HUKAIONIUE B MPOIECCe MX
poecCHOHANTEHOM NESITEIbHOCTH.

— MOJIyYEHUE TIPAKTUIECKOTO HABBIKA B pab0OTe C CYIIECTBYIOMUMHU
MPOTrPAMMHBIMH ITAKETAMU T10 aHAJIU3Y JaHHBIX.

2. Mecto mucuuniauibl B cTpykrype OIIOII marucrpatypsbl

Jucuumuimea «HCTpyMEHTaAIBHBIE cpeacraa CTaTUCTUYECKOTO
UHTEIJICKTYallbHOTO ~ aHalIM3a JaHHBIX» BXOAUT B YacTh, (HOPMHUPYEMYIO
y4acTHUKaMH OOpa30BaTENbHBIX OTHOILIEHUN 00pa3oBaTeNbHON MPOTpaMMbl
Maructparypsl mo HanpasieHuro 09.04.03 — [Mpuknagnas napopmatuka. YaeOHas
OUCHMIUIMHA H3ydaeTcs B 2-M cemecTpe 1-ro roga oOyuenwus. JucuuruimHa
CIY’)KUT  METOJOJIOTMYECKOM  OCHOBOM  JUJIsI  BBIIOJHEHUS  HAY4YHO-
UCCJIeI0BATENHCKON PaboThl, MATMCTEPCKOM AHCCEPTALIUU.

3. KomneTenun ody4yariierocsi, popmMupyembie B pe3yjbTaTe 0CBOECHHS
AUCHUTLINHBI (TepeYyeHb MIAHUPYEMBIX pPe3yabTaTOB 00y4eHHs U Mpoleaypa
OCBOEHH)

Koau Kon m HanMeHOBaHMeE
KOMIIETEHIIUHU U3 nwii (& coomeemcmenti ¢ pe3yJbTaTbl 00y4YeHust
®1roC BO OITOIT
OIIK-7. Cnocob6en | OIIK-7.1. 3nath | 3HaeT  Jjormyeckue | Ompoc,
UCIIOJIb30BaTh JIOTUYECKUE METOJIbI | METOABl W TMPHUEMBI | TECTUPOBA-
METOAbl HAYYHBIX | U MPUEMbl HAYYHOIO | HAYYHOIO HUE,
UCCIICNOBAHUM W | UCCIICOBAHUS; HCCIIEIOBAHUS; KOHTpOJIbHA
MaTeMaTHYECKOTO0 | METOAOJIOTMYECKHE METOJ0JIOTUYECKUE a1 pabora
MOJIETUPOBAHUSA B | IPUHIIUIIBI MPUHLINIIBI co-
obrnactu COBPEMEHHOW HAYKH, | BDEMEHHOW  HAayKH,
MPOEKTUPOBAHUS U | HAIIPABIICHHUS, HaIpaBJICHUS,
yIpaBJICHUS KOHIIEIUH, KOHIIECIILIUH,
WH(OOPMAITMOHHBIM | MOJICTTUPOBAHUS B | MOJICTTUPOBAHUS B
U CUCTEMaMU obnactu obnactu
MPOEKTUPOBAHUS U | IPOCKTUPOBAHUS U
yIIPaBJICHUSA VH- | YIIPaBJICHUS
(dbopMalMOHHBIMU UH(GOPMaIIMOHHBIMU




cucTeMaMu cUCTEMaMu
VMCTOYHUKHU 3HAHUS W | MICTOYHUKHU 3HAHUS U
npueMbl paboOThl  C | IpUEMBbI  PabOThI ¢
HUMU; OCHOBHBIC | HUMU; OCHOBHBIC
0COOCHHOCTH 0COOEHHOCTH
Hay4YHOTO METO/Ia | HAYYHOI'O MeToaa
MIO3HAHUS, MMO3HAHUS,
IPOrpaMMHO- porpamMmm-Ho-
L[EJIEBbIC METOJIbI | IIeJICBBIC METO/IbI
pelIcHUsT  HAyYHBIX | pEIICHUS  HAyYHBIX
npooiem; OCHOBBI | IpOOJIEM; OCHOBBI
MOJIEJTMPOBAHUS MOJCITUPOBAHUS
yIpaBJIEHYECKUX YIPaBICHYCCKUX
pelIeHUN; pElICHUN;
TUHAMUYECKUC JTUHAMUYECKHC
OTITUMHU3AIIMOHHBIE ONITHMH3AIMOHHBIC
MOJICIIH; MOJIe-JTH;
MaTeMaTUYeCKHe MaTeMaTUYeCKHe
MOeNn MOIeNr
ONTUMAIBHOTO ONTHUMAJIBHOTO
YIPABJICHUS JUTSL | YIIpaBJICHUS TUTSI
HEIPEPHIBHBIX U | HEPEPBHIBHBIX u
JTUCKPETHBIX JTUCKPETHBIX
IPOLIECCOB, UX | IPOIIECCOB, 170
CPaBHUTENbHBIN CPaBHHU-TEIJIbHBIN
aHaJIN3; aHaJN3;
MHOTOKPUTEPHUATBHBI | MHOTOKPUTEPHUATHHBI
€ METONBI TPHWHATHS | € METOIbl TPUHSITHUSI
pelIeHni; pELICHNI; Ywmeer:
OIIK-7.2. YMeTh | OCYLIECTBIIATH
OCYILIECTBISATh METO/I0JIOTUYECKOE
METO0JIOTUYECKOE o00oCHOBaHUE
000CHOBaHUE HAy4YHOTO
Hay4YHOTO UCCJIeIOBAaHNUS,
UCCIICIOBAHMUS;
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 WH(pOpMATUKU TS pabota
WHCTPYMEHTAJIbHBIE | THPOPMATUKH JIJIst aBTOMATHU3AINH
cpencTBa aBTOMATHU3AINH MIPUKJIITHBIX
MPUKIIATHON PUKIIATHBIX IIPOLIECCOB U

uHGOPMATUKU ISt

IPOIIECCOB H

cozmanus UC.




aBTOMAaTH3allud U
uHpopMaTu3auu
pelieHust
MPUKIIAJIHBIX 33J1a4
pa3IUYHBIX
KJIaCCOB u
co3ganus UC

co3nanusa UC.
[IK-1.2. YMmeTsb:
PUMEHSTh
COBPEMEHHBIE
METObI U
UHCTPYMEHTAJIbHbBIC
CpeAcTBa
MIPUKJIATHON
uHM)OPMATHKHU TSI
aBTOMAaTHU3aLUU U
uHpopMaTu3auu
peleHust
MPUKJIAJIHBIX 3a]1a4

I1K-1.3. Bnaners:
COBPEMEHHBIMHU
METOIaMHU u
WHCTPYMEHTAILHBIMU
CpeACcTBaMu
IIPUKJIATHOU
uHDOpMATUKHA IS
aBTOMaTHU3aIUU
OPUKIAAHBIX  3a7a4

Pa3IMYHBIX  KJIACCOB
u co3manusg UC

YMeeT: npuMeHsTh
COBPEMEHHBIE
METObI U
MHCTPYMEHTAJIbHbIC
CpEeACTBa
MPUKJIAHON
UH(OPMATUKH JISI
aBTOMATHU3aLIUH U
uH(popMaTH3aUU
penieHus
MIPUKJIAIHBIX 33]1a4
Bnaneer:

COBPEMEHHBIMU
METO/1aMHU u
MHCTPYMEHTAIBHBIMU
CpeacTBaMu
MPUKJIATHON
uHPOpPMATUKUA IS
aBTOMATH3ALUU
OPUKIATHBIX  3a]ad

pPa3JIMYHBIX  KJIacCOB
u co3manug UC

IK-3.
CnocoOHOCTB
IIPOCKTUPOBATH
nH(OpPMAITMOHHBIC
TIPOIIECCHI u
CHCTEMEI c
HCIIOJIb30BaHUEM
MHHOBAIIMOHHBIX
WHCTPYMEHTAJbHBIX
CpeACTB

[IK-3.1. 3naTs:
YCTPOUCTBO U
(GyHKUIMOHUPOBaHUE
coBpeMenHbix UC;
METO/Ibl aHAIN3a
IIPUKJIATHOU
obnacTy,
METOJI0JIOTUHU U
TE€XHOJIOTUHU
npoektupoBanus UC;
WHHOBAI[MOHHBIE
METOJBbI U
WHCTPYMEHTAJIBHBIX
CpeACTBa
MIPOCKTUPOBAHMS
WH(pOPMAITMOHHBIX
MPOIIECCOB U CUCTEM.
[1K-3.2. YMerTs:
MPOEKTUPOBATH
nH()OPMAITMOHHBIC

3HaeT: yCTpOMCTBO U
(YHKIMOHUPOBAHUE
coBpemeHHbIx 1C;
METO/Ibl aHAIN3a
MPUKJIATHON
oOuacTu,
METOJI0JIOTUU U
TEXHOJIOTUU
npoektupoBanus NC;
WHHOBAI[MOHHBIE
METO/Ibl U
MHCTPYMEHTAJIbHBIX
cpencTBa
MPOECKTUPOBAHUS
HH(pOPMAITMOHHBIX
MIPOIIECCOB U CUCTEM.
Ywmeer:
MIPOEKTUPOBATH
uH()OpMAITMOHHBIC
MIPOIECCHI U

Omnpoc, Te-
CTUPOBaHMUE,
KOH-
TPOJIbHAS
pabora




IIPOIIECCHI U
CUCTEMBI,
aIanTHPOBAaTh
coBpemennbie UKT
[1K-3.3. Bnaners:
CIOCOOHOCTHIO
MIPOCKTUPOBATH
nH(OpPMAITMOHHBIC
MPOIIECCH M CHCTEMBI
C  HCIOJBh30BaHUEM
WHHOBAIIMOHHBIX
METOJIOB u
UHCTPYMECHTAJIbHBIX
CPEICTB,
aJanTHPOBAThH
coBpemennbie UKT k

3aJ1a4aM MPUKIATHBIX
NC

CUCTEMBI,
aJanTHUpPOBaTh
coBpemennbie KT
Bnaneer:
CIIOCOOHOCTBIO
MIPOEKTUPOBATH
nH()OpMAITMOHHBIC
MPOLECCH U CUCTEMBI
C  HCMOJIb30BaHUEM
WHHOBAIIMOHHBIX
METOJIOB u
WHCTPYMEHTAJIbHBIX
CPEACTB,
aJanTUPOBaTh
coBpemennble UKT k
3a/1a4aM MPUKIIATHBIX

ncC

4. O0beM, CTPYKTYpPA U COJIeP:KaHMe JUCUUIINHBI

4.1. O0beM QUCLUIUIMHEI COCTABIAET 2 3a4ETHBIE €IUHUILIBI, /2 aKaJAeMHUUYECKUX

qgaca.

4.2. CTpyKTypa JUCIUILIUHBI
4.2.1. CtpykTypa AUCHUIUIMHBI B OYHOUN hopme

Buabi yueOHo g
padoThI, BKJIIOYAsA e
o CaMOCTOSITEJIbHYIO o
? paGoTy CTY/IEHTOB H § DopMbI TEKYIIero
= g TPY10eMKOCTbH (B = KOHTPOJIsA
9 > < CIIEeBAEMOCTH .
Pa3zesbl H TEMBI g S Hacax) ©) y
Ne 5 ® . dopma
AU CIUTIINHBI &) = . . a e .
n/n g = £z 58|85 NPOMEKYTOYHOM
= =
2 =1 EElSE 2 - aTTecTaAINN
£ls =S =|E8
= xRl S | o =
=R
(5]
Moayas 1. O0masi Teopusi CTATUCTUKH U BBIOOPOYHOE HAOII0IeHH e
1 [Ipenmer, meTo u KOHTpOJbHAs paboTa
3aa4yd CTATUCTUKHA 2 1 6
2 | IlepBuunas oOpaboTKa 2 OTYETHI BHIMIOJTHEHUS
naHHbIX. Koppensauunona 1 5 6 n1abopaTOPHBIX
BII aHAIU3 3aJIaHuH,
KOHTpOJIbHast paboTa
3 | Beibopounoe 2 KOHTpOJIbHAs paboTa
HaOJII0ICHUE: TTIOHITHE, 1 6
BH/IbI, OTIPEICIICHHE




YHCIICHHOCTH
BBIOOPOYHOM
COBOKYITHOCTH
4 | CnocoOsl oTOOpa 1 4 | KoHTpoJIbHAs paboTa
5 | Yucnossie OTYETHI BHIIOJIHEHUS
XapaKTEePUCTUKU 9 6 na60pa€0pHHx
BapHaIMOHHOTO Psijia 3aJJaHH,
KOHTpOJIbHAas paboTa
Wroro no monyio 1 4 4 28
Monayab 2. AHATUTHYECKHE HHCTPYMEHTHI /1JIsl aHAJIU3a U IPOTrHO3MPOBAHUS 00JIbIIHX
JAHHBIX
6 | Pagsr TMHAMUKH, OTYETHI BHIIOJTHEHUS
POTHO3UPOBAHUE, 5 5 5 na60pa€0pHHx
aHaM3  CTPYKTYPHBIX 3aJJaHH,
M3MEHEHUN KOHTpOJIbHAs paboTa
7 | Cratuctuyeckue OTYETHI BHIIOJTHEHUS
WHJIEKCBI 2 6 na60pa€0prlx
3aJJaHH,
KOHTpOJIbHAast paboTa
8 | [IpuHuumel paboThl C OTYETHI BBHITIOJIHCHHS
BJI.  AHanuTHueckue n1a0opaTOPHBIX
WHCTPYMEHTHI pabOTHI C 2 4 2 10 | 3amanwmii,
OOJBIIMMH JTAHHBIMH — KOHTpOJbHAs paboTa
MapReduce, Hadoop, R
Wroro mo momyto 2 2 8 4 22
HUTOI'O: 6 12 4 50 3a4yeT

4.3. Conep:kanue JUCUUILIMHBI, CTPYKTYPUPOBAHHOE 110 TeMaM (pa3aesam)

4.3.1. Codeprcanue 1eKYuUOHHBIX 3AHAMUI NO OUCHYUNTIUHE

dopmu

Texnaomo
HaumenoBanue | 1/e, pyeMsble Pesynbrarsl
No Conepxanue Uy
TEMBI q KOMIIE OCBOEHUS
oOyueHus
TEHINHU
1 | [Ipeamer, meton | 1 | 3akon oompmux | OIIK-7 | 3Haer Jornyeckue WNHuTepak-
H 337241 YHCell. MeTtoanl METOJIbI ¥ TIPHEMBI TUBHAasA
CTaTUCTHUKHA HUCCIIEIOBAHUSL. Hay4YHOTO JIEKIIHA,
CraTucTuuecKue HCCJIEIOBAHUS; obcyxe-
moKaszaTeld.  OTambl METOIOJIOTHYECKHE HHE
CTaTHUCTHYECKOTO TIPUHIIMIIBI CO-
HACCIIENOBAHHUS BPEMEHHOMW HAyKH,
HaIpaBIICHUS,
KOHIIETIIIHH,
MOJICJIUPOBAHUS B
o0iacTu
MPOEKTUPOBAHHUSI U
yIpaBiICHUS
MH(POPMALIMOHHBIM

U CHCTEMaMHU
NCTOYHHUKHU 3HAHUA
Y TIPUEMBI pabOTHI



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

C HUMH; OCHOBHBIE
0COOEHHOCTH
Hay4YHOTO METO/a
MMO3HAHMS;
MpOrpaMM-Ho-
LIETIEBbIE METO/IbI
pEelIeHUs HayYHBIX
po0JIeM; OCHOBBI
MOJIETTUPOBAHUS
YIPaBICHUYECKUX
peLIEHHUI;
JTUHAMUYECKHE
ONTUMU3ALIMOHHBIE
MOJICIIN;
MaTeMaTHYeCKHe
MOJeINn
ONTUMAJILHOTO
YIpaBICHUS AJis
HENPEPBIBHBIX U
JUCKPETHBIX
MIPOLIECCOB, UX
CPaBHU-TEJIbHBIN
aHaJIu3;
MHOT'OKpUTEpUATbH
bI€ METO/IbI
TPUHSITHS
peleHuii; YMeer:
OCYILIECTBIAThH
METOJI0JIOTUYECKOE
000CHOBaHUE
HAy4YHOTO
HCCIIEOBAHUS;

[TepBuunas
obpaboTka
JaHHBIX.
Koppemnsuonx
bIil aHAJIN3

[TepBuunas
o0paboTka  JaHHBIX
CTaTHUCTUYECKOTO
HaOIIOEHNS,
abCoIOTHBIE u
OTHOCUTEIbHBIE
CTaTUCTUYECKUE
BEJIMYUHBI, CpEIHUE
BEJIMYMHBI,
BapHallMOHHbBIN
aHaJu3.

O yHKIIMOHAIbHAS,
CTaTUCTUYeCKas u
KOPPEJIULIMOHHAS
CBSI3HU.
KoppenuuoHHsIii
aHaJu3,
HelapaMeTpUIecKue
METObl OOHAPYKEHUS
B3alMOCBSI3EN

OIIK-7

3HaeT JIOTH4eCKue
METOJIbI ¥ TIPHEMBI
HAy4YHOTO
UCCIICIOBAHMS;
METOJI0JIOTUYECKHE
TIPUHIIHIIBI
COBPEMEHHOI
HayKH,
HaIpaBJICHUs,
KOHIIETIIUH,
MOJIETTUPOBaHUS B
obmactu
MPOEKTUPOBAHUS U
yIpaBIeHUS
WH(POPMAITMOHHBIM
U CUCTeMaMU
VMCTOYHUKU 3HAHUSA
U TIpUEMBI pabOTHI
C HUMH; OCHOBHbIE
0COOCHHOCTHU

HNuTtepax-
TUBHAaA
TICKITHS,
obcyxne-
HUE
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Hay4YHOTO METO/a
MMO3HAHMS;
pOrpaMM-Ho-
LIEJIEBBIE METObI
pElIeHUs HayYHBIX
po0JIeM; OCHOBBI
MOJIETTUPOBAHUS
YIPaBIEHYECKUX
pELIEHHUI;
JTUHAMUYECKHE
ONTUMU3ALIMOHHBIE
MO/JIe-IIH;
MaTeMaTHYeCKHe
MOJIETHN
ONTUMAJILHOTO
YIpaBICHUS AJis
HEMPEPBIBHBIX U
JUCKPETHBIX
MIPOLIECCOB, UX
CPaBHU-TEJIbHBIN
aHaJIu3;
MHOT'OKpUTEpUATbH
bI€ METO/IbI
TIPUHSITHS
peleHuii; YMeer:
OCYILIECTBIIATh
METOJI0JIOTUYECKOE
00OCHOBaHUE
HAy4YHOTO
HCCIIEOBAHUS;

Bri6opounoe
HaOII0IeHNE:
MIOHATHUE, BUTIHI,
orpeJiesieHue
YHCIICHHOCTH
BBIOOPOYHOMH
COBOKYITHOCTH

Cpennsis
(cranmaprtHas)
omunoKa
Pacnpenenenue
CThIO€EHTA.
OMnupuydeckas

byHKIHS

pacnpeneseHus.

BBIOOPKH.

OIIK-7

3HaeT JIOTH4eCKue
METOJIbI ¥ IPHEMBI
HAy4YHOTO
UCCIICIOBAHMS;
METOJI0JIOTUYECKHE
TIPUHIIMIIBI CO-
BPEMEHHOMN HAYKH,
HaIpaBIICHUS,
KOHLETIUH,
MOJICTTUPOBAHUS B
obnactu
MPOSKTUPOBAHHUSI U
yIpaBiIeHUs
MH(POPMALIMOHHBIM
U CUCTeMaMU
WUCTOYHUKU 3HAHUS
Y TIPUEMBI pabOTHI
C HMH; OCHOBHBIE
0COOEHHOCTH
HAy4YHOTO METO/a
MO3HAHUS;
MPOrpaMM-HO-

HNuTtepax-
TUBHAA
TICKITHS,
obcyxe-
HUE
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1[EJIEBbIE METO/IbI
pelIeHNs HayYHBIX
po0JIeM; OCHOBBI
MOJEJIUPOBAHUS
yIpaBIeHYECKUX
peLIeHui;
TMHAMHYECKHE
OIITUMHU3AITMOHHBIC
MO/JIe-I1H;
MaTeMaTU4ecKue
MOJIETH
OIITUMAJIBHOT'O
yIpaBiIeHUs A
HETIPEPBIBHBIX U
TUCKPETHBIX
IIPOLIECCOB, UX
CpaBHH-TEJIbHBII
aHaIIn3;
MHOTOKPHUTEpPHUAIbH
bI€ METOAbI
MPUHSTHS
pelenuii; Y Meer:
OCYILIECTBIISTh
METOA0JIOTUYECKOE
000CHOBaHUE
HAy4YHOTO
MCCJIETOBAHMS;

CriocoOsr
otbopa

CriocoOsr otOopa,
CTaTUCTHYECKOE
pacrpeesieHue
BBIOOPKH,
AIMITUPUYUCCKAS
byHKIHS
pacrpeneneHus,
MIOJTUTOH u
THCTOTpaMMa

OIIK-7

3HaeT JIOTH4eCcKue
METOJIbI U TPUEMBbI
HAy4YHOTO
UCCIIEIOBAHMUS;
METO0JIOTHYECKHE
MIPUHIIMIIBI CO-
BPEMEHHOU HAyKH,
HaIpaBJICHUs,
KOHIIEIIIUH,
MOJIETTUPOBaHUs B
obnacTu
MPOEKTUPOBAHUS U
yIpaBIeHUS
WH(POPMAITMOHHBIM
U CUCTeMaMU
WMCTOYHUKU 3HAHUSA
U TIpUEMBI pabOTHI
C HUMH; OCHOBHBIE
0COOEHHOCTH
Hay4YHOTO METO/a
MO3HAHUS;
MpOrpaMM-Ho-
I[EJIEBBIE METOIBI
pEIIeHUs HayYHBIX
po0OJIeM; OCHOBBI

NHurepak-
THUBHAsA
JeKUus,
obcyxme-
HUE
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MOJEIIMPOBAHUS
YIPaBIEHYECKUX
pELICHHUI;
JUHAMHYECKHE
ONTUMU3ALMOHHBIE
MO/JIe-IIH;
MaTeMaTH4eCKUe
MOJIETHN
ONTUMAJIBHOTO
yIpaBIeHUS AJs
HEIMPEPBIBHBIX U
JTUCKPETHBIX
MIPOLIECCOB, UX
CPaBHU-TEJIbHBIN
aHaIu3;
MHOTOKPUTEpPHUAIIbH
bI€ METO/bI
MPUHATHUS
pelenuii; YMeer:
OCYILIECTBIIATh
METOA0JOTUYECKOE
000CHOBaHUE
Hay4HOTO
HCCIIEIOBaHMS;

YucaoBwie
XapaKTEPUCTUK
u
BApUALIMOHHOTO
psna

YucaoBwie
XapaKTEPUCTUKU
BapUaIMOHHOTO psifa,
CTaTUCTUYCCKUC 148
WHTEPBaJIbHbIC
OLICHKU TapaMeTpoB
pacrpeeneHus

OIIK-7

3HaeT JIOTH4eCKue
METO/IbI ¥ TIPHEMBI
HAy4YHOTO
UCCIICIOBAHMS;
METOJI0JIOTUYECKHE
MIPUHIIMIIBI CO-
BPEMEHHOM HAYKH,
HaIpaBIICHUS,
KOHLETIUH,
MOJICTTUPOBAHUS B
obnactu
MPOEKTUPOBAHHUSI U
yIpaBiIeHUs
MH(POPMALIMOHHBIM
U CUCTEeMaMU
WUCTOYHUKU 3HAHUS
Y TIPUEMBI pabOTHI
C HMH; OCHOBHBIE
0COOEHHOCTH
HAy4YHOTO METO/a
MO3HAHUS;
pOrpaMM-HO-
1[EJIEBbIE METO/IbI
pEIICHUS HayYHBIX
po0JIeM; OCHOBBI
MOJICTTUPOBAHUS
yIpaBIeHYECKUX
peLIeHu;

obcyxme-
HUC
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TMHAMHYECKHE
OIITUMHN3AITMOHHBIC
MO/JIe-IIH;
MaTeMaTU4eCcKue
MOJIETH
OIITUMAJIBHOT'O
yIpaBiIeHUs A
HETIPEPBLIBHBIX U
TUCKPETHBIX
MPOLIECCOB, UX
CpaBHH-TEJIbHBII
aHaIu3;
MHOTOKPHUTEpHUAIbH
bI€ METOAbI
MPUHSTHS
peleHuii; Y Meer:
OCYILIECTBIISTh
METOA0JIOTUYECKOE
000CHOBaHUE
Hay4HOT'O
HCCIIETIOBAHMS;

Psannr
JTAHAMMKH,
MPOTHO3UPOBAH
W€, aHaJIn3
CTPYKTYPHBIX
H3MCHEHUH

Psannr JUHAMUKH:
MMOHATAE W  BHJIHI,
nmokas3aTelii, METOIbI

a”Hajn3a TCHICHIUNA U
U3MEPEHHS] CE30HHBIX
KoJIcOaHMI,
MPOTHO3UPOBAHUE,
aHaJIM3 CTPYKTYPHBIX
N3MEHEHHH

OIIK-7,
I1K-1

3HaeT JIOTHYeCcKue
METO/IbI U TPUEMBbI
HAy4YHOTO
UCCIIEIOBaHMUS;
METO0JIOTHYECKHE
MIPUHIIMIIBI CO-
BPEMEHHOU HAyKH,
HaIpaBJICHUS,
KOHIIETIIUH,
MOJIETTUPOBaHUs B
obyacTu
MPOEKTUPOBAHUS U
yIpaBIeHUS
WH(pOPMAITMOHHBIM
U CUCTeMaMU
WCTOYHUKU 3HAHUSA
U TIpUEMBI pabOTHI
C HUMH; OCHOBHbIE
0COOEHHOCTH
Hay4YHOTO METO/a
MO3HAHUS;
MpOrpaMM-Ho-
I[EJIeBBIE METOIBI
pEIIeHUs HayYHBIX
po0OJIeM; OCHOBBI
MOJIETTUPOBAHUS
YIpaBIEHYECKUX
peLIEHHUI;
JTMHAMHYECKUE
ONTUMU3ALIMOHHBIE
MOJIC-JIH,

obcyxne-
HUE
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MaTeMaTH4eCK1e
MOJeIn
ONTUMAJIBHOTO
YIpaBiICHUS AJis
HEIMPEPBIBHBIX U
JUCKPETHBIX
MIPOLIECCOB, UX
CpaBHH-TEJIbHBIN
aHaIu3;
MHOT'OKpHUTEpUATbH
bI€ METO/BI
MPUHATHUS
pelenuii; YMeer:
OCYIIECTBIISATh
METOA0JOTUYECKOE
000CHOBaHUE
Hay4HOTO
HCCIIE0OBAHUS;

3HaeT: METoIbl U
MHCTPYMEHTAJIbHBI
€ cpeacTBa
MPUKIATHON
MH(POPMATUKH 1151
aBTOMAaTHU3AlUU
MIPUKIAIHBIX
MIPOLIECCOB U
co3nanusa UC.
YMeeT: npuMeHsTh
COBpEMEHHBIC
METO/IbI U
WHCTPYMEHTAIBHBI
€ cpeAcTBa
MIPUKIIATHON
nH(pOPMATUKH ISt
ABTOMATHU3AINH U
nH(popMaTH3aII
pelieHus
MPUKJIAIHBIX 33724

CTaTUCTHYECKHT
€ UHIEKCHI

Knaccudukanus crart
HCTHYECKUX
WHJICKCOB.
OrtpacneBas
CTaTHCTUKA

OIIK-7

3HAaeT JIOTUYECKHE
METOJIbl U TIPUEMBI
Hay4HOT'O
HCCJICIOBAHUS;
METOHOJIOTHYCCKHUE
MPUHITUTIBI co-
BPEMEHHOM HayKH,
HaInpaBJICHUA,
KOHIICTIIHH,
MOJICTTUPOBAaHUS B
obiactu
MPOEKTUPOBAHUS U
yIpaBieHUs

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
https://edu.proctor-lms.ru/mod/lesson/view.php?id=1622
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WH(POPMAITMOHHBIM
" cHCTeMaMH
WCTOYHUKU 3HAHUS
U TIpUeMbl paboThI
C HUMH; OCHOBHBIE
0COOEHHOCTH
HAy4yHOTO METoJa
MO3HAHUS;
MpOrpaMM-Ho-
LIEJIEBBIE  METOMBI
pelieHrs Hay4YHBIX
mpo0JieM; OCHOBBI
MOJIETTUPOBAHUS
YIPaBIEHYECKUX
peLICHHUI;
TMHAMUYECKHE
ONTUMU3ALIMOHHBIE
MoOJIe-JIH;
MaTeMaTHYeCKHe
MOJIENN
ONTUMAJILHOTO
yIOpaBlIeHUs IS
HENpPEPBIBHBIX U
JTUCKPETHBIX
MIPOLIECCOB, ux
CPaBHU-TEJIbHBIN
aHaJIu3;
MHOTOKPHUTEPUATBH
ble METO/IbI
TPUHSITHS
pewennii;  Ymeer:
OCYIIECTBIATh
METOJI0JIOTUYECKOE
000CHOBaHUE
HAy4YHOTO
HCCIICIOBaHMS;

[TpunIUTIBI
padotrer ¢ B/
Anxanmutndeckne
WHCTPYMEHTBI

paboThl c

OO0JIbLIUMU
JTAHHBIMHA

[Tpunnuner paboTel C
bJI. Amnanutrudeckue
WHCTPYMEHTBI PaOOTHI
c OOJIBIITUMU
JTAHHBIMHU -
MapReduce, Hadoop,
R

I1K-1,
[K-3

3HaeT: MeETOOLl H
WHCTPYMEHTAJIbHBI
e cpencTna
MPUKIATHON
nHpOpMATUKH JIJIst
aBTOMaTHU3ALINHI
MPUKIaIHBIX
MIPOLIECCOB u
cosznanusg UC.
YMeer: npuUMeHSATh
COBpEMEHHBIE
METO/bI u
MHCTPYMEHTAJIbHBI
e cpencTBa
MPUKIATHON
UHGOPMATUKU ISt

HNuTtepax-
TUBHAaA
TICKITHS,
obcyxe-
HUE
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aBTOMAaTH3allUd U
uHpOopMaTU3aLUU
penieHus
MPUKIIAQJHBIX 33734

3HaeT: YCTPOMCTBO
u
(GYHKIIMOHUPOBAHU
e COBpPEMEHHBIX
HGC; METOIbI
aHaym3a
MPUKIATHON
obnacTH,
METOAOJIOTUU u
TEXHOJIOTUU
MPOEKTUPOBAHHUS
HGC;
MHHOBAIIMOHHBIE
METO/IbI u
WHCTPYMEHTAIBHBI
X CpeacTBa
MPOEKTUPOBAHHUS
MH(pOPMaIMOHHBIX
MIPOIIECCOB "
CHCTEM.

YmMmeer:
MPOEKTUPOBATH
nH(pOpPMAaLMOHHbIE
MPOLIECCHI u
CHCTEMBI,
a/1arTHPOBATh
coBpemeHHbie KT

4.3.2. Cooeprcanue 1a60pamopHO-NPAKMUYECKUX 3AHAMUIL  NO
oucyuniuHe
Jlabopamopnuvie 3anamus
®opmu
Texnoino
HaumenoBanue | 1/e, pyemble Pe3ynbTaTe!
Ne Conepxxanue TUH
TEMBI q KOMIIC OCBOCHUA
oOy4eHus
TEHIINU
2 | [lepBuuHas 1 | [lepBuunas IIK-1 | Baageert: 3amura
oOpaboTka o0paboTKa  JaHHBIX COBPEMEHHBIMHU nmabopato
JaHHBIX. CTATUCTHUYCCKOI'O METO4aMU U pHOI>'I
Koppensimonn HaOJIOICHN S, WHCTPYMEHTAIBHBI | paboThI
BIII aHAJIN3 a0COJIIOTHBIE u MH CpPEICTBAMU
OTHOCHTEIIbHBIC MIPUKIIATHOM
CTaTUCTUYECKUE UH(POPMATUKH IS
BEIMYMHBI, CpEIHUE aBTOMATH3aIUU
BCINYUHEI, MPUKIIAAHBIX 3aJ1a4
BapHaIlMOHHBIN Pa3IMIHBIX
aHaJIN3. KJIACCOB U
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OyHKIIMOHATbHAS, co3znanusg UC
CTaTHCTHYECKast H
KOPPEIUIIMOHHAS
CBSI3M.
KoppenuunonHsiit
aHaIu3,
HeTapaMeTPUIECKUe
METOABI OOHAPYKEHUS
B3aHMOCBSI3CH
YucnoBbie YucnoBbie IIK-1 Bnaneer: 3amura
XapaKTEPUCTUK XapaKTEPUCTUKH COBPEMEHHBIMHU nmabopato
u BAapUALIMOHHOTO psija, METOJIaMH U pHO#
BapUAIIMOHHOTO CTaTHCTHYECKHE u WHCTPYMCHTAIbHBI paboThI
psana WHTEpBaJIbHbIE MU CpeACTBaMU
OIICHKA TIapaMeTpOB MIPUKIIATHOM
pacrnpeaeneHus UH()OPMATUKH IS
aBTOMAaTH3aIH
MPUKJIATHBIX 3a/1a4
Pa3IUYHBIX
KJIaCCOB U
co3znanusg UC
Paner Paner muHamuku: | [1K-1 Bnaneer: 3amura
JTAHAMMKH, MOHSATHE W  BHIBHI, COBPEMEHHBIMHU nmabopato
MIPOTHO3UPOBAH IOKA3aTelIM, MCTOMIbI METOJIaMH U pHOI
W€, aHaJIn3 aHaJIM3a TEHICHIUHA U WHCTPYMCHTAIbHBI paboThl
CTPYKTYPHBIX MU3MEPEHHS] CE30HHBIX MU CpeACTBaMU
U3MEHEHUN KoJIcOaHMI, MPUKIATHON
MIPOTHO3UPOBAHUE, UH()OPMATUKH IS
aHaJIM3 CTPYKTYPHBIX aBTOMAaTH3aIH1
H3MEHEHUH MPUKJIATHBIX 3a/1a4
Pa3IUYHBIX
KJIaCCOB U
co3znanusg UC
CraTucTHuecKHn Knaccupukanus crar | [IK-1 | Bnaneer: 3amura
€ UHACKCHI HCTUYECKHX COBPEMEHHBIMHU nmabopato
HHJIIEKCOB. METOJaMu u pHOU
OtpacneBas WHCTPYMCHTAIbHBI paboThl
CTaTUCTHKA MU cpencTBamMu
MPUKIATHON
uHGOPMATUKU IS
aBTOMAaTH3aIH
MPUKIATHBIX 3a/1a4
Pa3IUYHBIX
KJIaCCOB n
co3znanusg UC
[TpuHIUIIBL [Mpuanumner padoter ¢ | I[1K-1, | Bnanmeer: 3amura
pabotrer ¢ BJI. bJI. Amnamutnueckue | [IK-3 | coBpeMeHHBIMH nmabopato
AHanuTtHyeckue WHCTPYMEHTBI PaOOTHI METOIaMH Hu pHOI
WHCTPYMEHTHI c OOIBIINMU WHCTPYMCHTAIbHBI paboThl
paboThI c JTaHHBIMHA - MU cpelncTBaMu
OGOJIBIIAMU MapReduce, Hadoop, MIPUKIIATHOM
JTaHHBIMHA 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
https://edu.proctor-lms.ru/mod/lesson/view.php?id=1622
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aBTOMATH3aIH1
MPUKJIAIHBIX 3a1a4
Pa3ITUYHBIX
KJIaCCOB n
cosznanusg UC

Bnaneer:
CIIOCOOHOCTBIO
MIPOCKTUPOBATh
MH(pOPMAalLOHHbIE
MPOIIECCHI u
CHUCTEMBI c
HCIIOIL30BaHUEM
WHHOBAIMOHHBIX
METOI0B u
WHCTPYMEHTAIBHBI
X CPEJCTB,
aIarTHPOBaTh
coBpeMennbie KT
K 3a7a4am
npukiagaeix AC

5. O0pa3oBare/ibHbI€ TEXHOJOTHH

Hcnons3oBaHWE  MEPCOHAIBHBIX  KOMIBIOTEPOB  IPU  BBIOJIHEHUHU
7a00paTopHbIX PabOT W caaye MUTOroBOro 3adera. UreHwe nekuuil ¢
UCIIOJIb30BAaHUEM KOMIIBIOTEPA U MPOEKTOPA, MPOBENECHUE J1aOOPATOPHBIX padoOT B
KOMIIBIOTEpHOM Kjacce. [Ipu peanuszanuu yueOHOM JUCIMIUIMHBI UCHOJIB3YIOTCS
AJIEKTPOHHBIE TPAKTUKYMBI, 3JIEKTPOHHBIE YUEOHUKH, IPE3EHTALlMOHHBIE CPEICTBA
JMArHOCTUKU M KOHTPOJIS, pa3pa0dOTaHHbIE cHenuaiuctamMu kKadeapsl U T.A.
VY nenbHbIA BeC 3aHATHIA, TPOBOJUMBIX B UHTEPAKTUBHON Qopme, coctaBisieT 20%
ayIUTOPHBIX 3aHATUMN.

6. YueOHO-MeTOaMUYeECKOe o0ecredyeHHE CAMOCTOATENbHOH PadoThl
CTYJAECHTOB

dopma KOHTPOJISL U KPUTEPUU OLICHOK.

B coorBercTBUM C y4eOHBIM IJIAHOM MPETYCMOTPEH 3aU€T B UYETBEPTOM
ceMecTpe.
DopMbI KOHTPOJIA: TEKYIIMH KOHTPOJb, IPOMEKYTOYHBI KOHTPOJb IO MOJIYJIIO,
UTOTOBBIM KOHTPOJIb 110 JUCHHUIUIMHE.

[TpumepHOE pacnpeneneHne BpeMEeHN CaMOCTOSITEIbHON paOOThI CTY/ICHTOB

[Ipumepnas
Bun camocTositenpHOM pabOThI TPYAOCMKOCTE, | DOPMHUpYEMEIE
B 4. KOMIIETCHIINH
OuHas
paboTa ¢ JEKIMOHHBIM MaTEePHAIIOM, C y4eOHOM 12 OIIK-7
JUTEPATYPOMt
orepekarolas caMocTosiTeNbHas paboTa (u3ydyenue | 4 OIIK-7
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HOBOI'O MaT€purajia 10 €ro U3JI0XCHU Ha BaHHTI/IHX)

CaMOCTOSITEJIbHOE N3yUYEHHUE Pa3/IeioB TUCUUILIUHEL | 21 OIIK-7, T1K-1

BBIITOJTHEHME JIOMAIIIHUX 3aJaHMH, JTOMaITHIX 14 OIIK-7, TIK-1,

KOHTPOJIbHBIX PaboT I1K-3

MOJATrOTOBKA K Ja00opaTopHbIM paboTam, K 4 [K-1, ITK-3

MPAKTUYECKUM U CEMUHAPCKHUM 3aHITHIM

HOJATrOTOBKA K KOHTPOJILHBIM paboTam, 29 OIIK-7

KOJUIOKBUYMaM, 3a4€TaM

MOATOTOBKA K 3K3aMeHY (3K3aMeHaM) OIIK-7, ITK-1,
I1K-3

npyrue Bujpl CPC (yka3aTb KOHKPETHO)

BBINIOJTHEHHE pacuéTHO-rpapuueckux pabot 10 OI1K-7, I1IK-1

BBINOJIHEHHE KYPCOBOM pabOThl WJIK KYpPCOBOTO

IPOEKTa

MOUCK, U3yUEeHHE U Mpe3eHTalus UHPOpMAaLUHU 110 10 OIIK-7

3aJIaHHOM TIpo0JIeMe, aHAIM3 HAyYHBIX ITYOJIMKAITAN
T10 3aIaHHON TEME

uccleIoBaTenbCcKas paboTa, ydacTue B 10 OIIK-7, IIK-3
KOH(EPEHIIMSIX, CCMHHApaX, OJUMITHAIAX
aHaJN3 JJaHHBIX 110 3aJJaHHOM TeMe, BLITTOJIHEHUE 8 OIIK-7, TIK-1

pacu€ToB, COCTAaBICHHE CXEM U MOJIETIei Ha OCHOBE
COOpaHHBIX TAHHBIX
npyrue Buasl TCPC (yka3aTh KOHKPETHO)

Hroro CPC: | 122

7. OoHA OUEHOYHBLIX CPeICTB JJsi NPOBeAeHHUs TeKYIIero KOHTPOJIs
yCIeBAeMOCTH, TNPOMEKYTOUHOH AaTTeCTAMH 1O MTOraM  OCBOEHUs
JUCIUIINHBI
7.1. TunioBbIE KOHTPOJIBHBIC 3a/IaHUS

JlaGopaTopHbie pabOTHI:

JlaGopatopnas pabora 1. OcHOBBI aHaU3a AaHHBIX B Pandas.

Series. Ucnonw3oBanue wuHaekcoB. DataFrames. Urenue u 3anuce DF.
Hnunexcanus u BelgencHue. MeToabl

JlabopatopHast padota 2. OCHOBBI aHaJIM3a JaHHBIX B Pandas
Pabota ¢ nponymenubiMu 3HadeHUssMU. [{ukin no 3Hadenusim. CnusiHue u
coenuHenue. ['pabuku

Jlaboparopnast pabora 3. Pabota ¢ Jupyter Notebook
[ToaroroBka x padore. MIMmopt maHHBIX. DKCHOPT AaHHBIX. [IpocMoTp u
MCCIIEIOBAHUE JAHHBIX

Jlaboparopnas padora 4. Pabota ¢ Jupyter Notebook

W3Bneuenne wuHpopmanuu wu3 pgatappeiimoB. JloOaBneHwe AaHHBIX B
natadpeiM U yaanenue ux u3z Hero. KomounupoBanue natadpeiimMoB

JlaGopatopHnas padorta 5. Pabora ¢ Jupyter Notebook

@unerpanus. CoprupoBka. ArpermpoBanue. Ouncrtka na"HbiX. [pyrue
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ITOJIE3HBIC BO3MOXXHOCTH

JlaGopatopHast pabGota 6. OCHOBBI aHajiu3a JaHHBIX Ha python ¢
ucrnojs3oBaHueM pandas+sklearn

Ilpumepnviii nepeueHvb 6ONPOCO8 K HNPOMENCYMOUYHOM)Y KOHMPOIIO UTU
3auemy no 6cemy uzyuaemomy Kypcy:
1. Knaccudukariys MOKET OBITh:
OpnHoMmepHOH (IO OAHOMY IIPU3HAKY)
Komepnout
MHuoromMepHoii (1o AByM U 0oJiee MpU3HaKaM)
BaymuuBoi
2. ABTOMaTM4eckoe pa3dHMeHne 3JIEMEHTOB HEKOTOPOTO MHOKECTBa (0OBEKTHI,
JaHHBIC, BEKTOPA XapaKTEPUCTHK) HA TPYIITHI IO MPUHITUAITY CXOXKECTH:
KJIaCTEepU3ALIMS
KJ1accuukanus
WUHTEPIOJISIUS
MOy
3. Kakue u3 aaropuTMoB OTHOCSTCS K aJlTOPUTMaM KJIaCTEPU3ALINHN:
Meton Oaumxkaiiiero cocena
MuHHUMalTbHOE TTOKPBIBAIOIIIEE JIEPEBO
k-Means anroputm
4. BpiOepuTe BEpHbIE YTBEPKIACHUS:
Monens xpaHeHuss © OOpaOOTKM JaHHBIX B TPAAUIMOHHON 0a3e JTaHHBIX
BEPTUKAIIbHAS MOJIETb.
Mopens xpaHeHus u o0OpaOOTKM JaHHBIX B 0Oa3ze OONBIIMX JTaHHBIX
BEpPTUKAJIbHAS MOJIEb
Mopenbs xpaHeHUs W OOpaOOTKM [aHHBIX B TPATUIIMOHHOW Oa3e JaHHBIX
TOpPU30HTAJIbHAS MOJICITH
Mogaens xpaHeHuss W 0oOpabOTKM JaHHBIX B 0a3ze OOJBIIUX JaHHBIX
TOpPU30HTaJIbHAS MOJIEIIb
5. Knmaccudukanus merogor Data Mining o 3agauam
3a/1auu Kjaccu(ukanuy u KiacTepu3alnuu
3a/1a4yu IPOTrHO3UPOBAHUS
1,2
HET BEPHOTO
6. Llenu knactepuzanuu
MOHNMAaHUE JAHHBIX MYTEM BBISBIICHHS KIACTEPHON CTPYKTYPHI
CKaTUE TaHHBIX
00HapyKEHHE HOBU3HBI
1-3
7. Ilpy ucmosb30BaHUM KAKOTO METOJa HEOOXOJUMO 3a/laBaTh KOJIMYECTBO
KJIACTEpPOB?
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MeToJ k-cpenHux
MeTOo]1 OJIMIKHETo cocea
BCS IPYIINA HEPAPXUUYECKUX METOJIOB
BCE OTBETHI HEBEPHBI
8. K kakoii rpyrire MeTo10B OTHOCUTCS METOJT OJIMKHEro cocena?
uepapxuueckuii KA
osicTphiil KA
00a oTBETa HEBEPHBI
9. Ilpomecc moOCIEAOBATENILHOTO YKPYITHEHUSI KIJIACTEPOB JICKUT B OCHOBE
paboTHL...
nepapxuueckoro KA
OBICTPOTO
BCEX METO/IOB
10.OcHOBHBIE MEpBI PACCTOSHUS MEXKIy OOBEKTaMH TPU HCIIOIB30BAHUU
nepapxuueckoro meroga KA:
eBKJIUI0BO PACCTOSTHHE
KBaJIpaT €BKJIMIOBA PACCTOSTHUS
MaHX3TTEHCKOE PacCTOSHUE
paccrosiaue YeOrnImena

7.2. Meroan4yeckue MaTepHaJibl, ONpeaessioliue Ipoueaypy OLCHUBAHUS
3HAHMI, YMEHHUI1, HABBIKOB H (MJIM) ONBITA IEATEJbHOCTH, XaPAKTEPHU3YIOLIHUX
3Tanbl (OPMUPOBAHUS KOMIIETECHLMH.

a) Kpurepun oneHUBaHUs KOMIIETEeHIU (Pe3yJIbTATOB).

[TporpamMmmoil TUCUMIUIMHBI B LENSAX MPOBEPKU MPOYHOCTH YCBOCHMS MaTepHalia
IpeIyCMaTPUBACTCS MPOBEACHNUE PA3TMUHBIX ()OPM KOHTPOJIS:

I. Texkymmil KOHTPOJb — 3TO NPOBEPKA IIOJHOTHI 3HAHUM IO OCHOBHOMY
MaTepualry AUCHUIUIMHAPHOTO Moays (JIM).

2. [IpoMexyTOUHBIM KOHTPOJIb - UTOrOBasl IPOBEPKA YPOBHS 3HAHUM CTYJIEHTA I10
JaHHOW JHUCUUIUIMHE B KOHIIE ceMecTpa (B opmMe YCTHOTO WJIM HMHUCHMEHHOTO
AK3aMEHA, CETEBOI0 KOMIIBIOTEPHOro TecTupoBaHus.) IIpomexxyTouHol Qopmoit
KOHTPOJISI 3HAHWM, YMEHUI U HABBIKOB 110 TUCLUILINHE SBIIAETCS dK3aMEH.

OOwmuii pe3ynbTaT BBIBOJUTCS KaK HMHTErpajibHAs OLEHKA, CKIIaJbIBAIOIIAs U3
TEKyIIero KoHTpoJs - 50% u npoMexyTouHOro KOHTpois - 50%.

Texymmii KOHTPOJIb MO JUCUUIUIMHE BKIIIOYAET:

- mocelienue 3ausatuii - 10 6amios,

- ydacThe Ha NPaKTHUECKHUX 3aHATUAX (YCTHBIM OMpoC, pelieHue 3agad) - 25
0aJoB,

- BBITIOJTHEHHUE JTAOOPATOPHBIX 3a/1aHui — 25 6aoB,

- BBINIOJIHEHUE JIOMAIIHUX KOHTPOJBHBIX padoT (camocrositenbHas pabota) - 10
0asioB.

Texymui KoHTpOJb 110 JIM:

MYMChbMEHHAasi KOHTPOJIbHAs paboTa -15 6asios;

TeCTUpOBaHHE — 15 GaoB;
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[TpoMekyTOUHBIN KOHTPOJIb MO JUCHHUILIMHE BKIIIOYAET:
- YCTHBIN dK3aMeH (TecTupoBaHue) - 30 6ajioB,

Kpumepuu oyenxu nocewenus 3amamui — oueHka BbicTaBisiercss no 100
OaJIbHOM CHCTEME M COOTBETCTBYET MPOLICHTY 3aHSATUM, KOTOPHIE MOCETHI CTYJEHT
13 BCEro KOJIMYECTBA ayAUTOPHBIX 3aHATUH ITPELyCMOTPEHHBIX [IM.

Kpumepuu oyenxu yuacmus na npakmudeckux 3auamusix

Yemmuwiti onpoc. Pa3BepHyThIN OTBET CTY/IEHTA JOJKEH MPEACTABIATH COOOM
CBSI3HOE, JIOTUYECKM TIOCIEIOBaTEIbHOE COOOIIEHHE Ha 3aJaHHYI0 TeMmy,
NOKa3bIBaTh €r0 YMEHHUE NPUMEHATh OINpeAeNieHUs, MpaBuUja B KOHKPETHBIX
ClIydasx.

IToka3aTtenu oleHUBAHUS:

1) TOJIHOTA W MPAaBWJILHOCTH OTBETA;

2) CTeneHb OCO3HAaHHOCTU, TOHUMAHUS U3YYEHHOTO;

3) s3bIKOBOE OOPMIICHUE OTBETA.

Kpurepuu olieHrBaHusl yCTHOTO OMPOCA:

86-100 OamioB cTaBUTCS, €CIM CTYJAEHT IIOJIHO U3JIaraeT Marepual
(oTBeUaeT Ha BOMPOC), JAET MPABHIBHOE OINPEJEICHHUE OCHOBHBIX MOHSITHUMH;
oOHapyXMBaeT MOHUMAHUE MaTepuana, MOKEeT OOOCHOBAaTh CBOM CYXJICHHUS,
IPUMEHUTD 3HAHUS HA MPAKTUKE, IPUBECTH HEOOXOANMBIE TPUMEPHI HE TOJIBKO U3
yueOHMKa, HO U CaMOCTOATEIbHO COCTAaBJCHHbBIC; H3JIaraeT MaTepual
MOCJIEI0BATEIBHO U MPABUIIBHO C TOYKU 3pEHUSI HOPM JINTEPATYPHOTO SI3bIKA.

66-85 OaiioB CTaBUTCA, €CJIM CTYJAEHT JIa€T OTBET, YAOBJIETBOPSIOMIUNA TEM
xe TpeboBaHusM, 4TO 1 i 86-100 6amoB, HO AomyckaeT 1—2 omuOKHU, KOTOphIE
caM JKe WCIpaBiser, U 1-2 HemodeTra B IMOCIEIOBATEILHOCTH U S3BIKOBOM
0hOpMIICHUH U3JIaraeMoro.

51-65 Gamn craBUTCS, €CIU CTYIEHT OOHApyXMBAaeT 3HAHME W MOHHMAHHE
OCHOBHBIX TIOJIO)KEHWW JJAaHHON TEeMbl, HO WU3JaraeT MaTepuanl HEeMOJHO W
JIOTTyCKaeT HETOYHOCTH B OTPECIICHUN MOHITHIA WIN (GOPMYITHPOBKE MPABUIT, HE
yMeeT JOCTAaTOYHO TIIyOOKO M JIOKa3aTenbHO OOOCHOBATH CBOM CYXKICHHUS U
NPUBECTH CBOM TMPHUMEPHI; M3JIaraeT MaTepuaj HEMOCIeI0BaTeIbHO U JIOMYCKAeT
OIHUOKH B SI36IKOBOM O(hOPMIICHUH U3TIaraeMoro.

0-50 GamnmoB cTaBUTCS, €CIU CTYACHT OOHApyKMBaeT HE3HAHUE OOJBIICH
YacTU COOTBETCTBYIOLIErO BOINPOCA, JONYCKAaeT OIMOKH B (POPMYIHPOBKE
OINpeeNIeHu U MPaBWJI, UCKAXKAIOIIUE UX CMbICH, OECIOPSIOUHO U HEYBEPEHHO
u3Jaraet MaTepual.

Pewenue 3aoau.

86-100 ©0amioB BBHICTABIAETCSA, €CIM CTYACHT CTYIEHT JAEMOHCTPUPYET
3HAHUS TEOPETUYECKOTO U MPAKTHYECKOr0 MaTrephaia Mo TeMe MPaKTUYECKON
pa®oThl, oOmpenenseT B3aUMOCBSI3M MEXAYy TMOKazaTelsIMH  3a7add, JacT
NPABUJIBHBIN aNTOPUTM PEIICHUS, OMPEeNaeT MEXIUCUUIIMHAPHBIE CBSI3U IO
YCIIOBUIO 3aJJaHUsI.

66-85 OaiyoB BBICTABIAETCSA, €CIU CTYIEHT JIEMOHCTPUPYET 3HAHHS
TEOPETUYECKOr0 U MPAKTUYECKOro Marepuaia Mo TeMe MPaKTHUYeCKOW paboThl,
JIOMyCKasi HEe3HAUYUTEIbHbIE HETOYHOCTH MpPHU PEIICHUHM 3a]a4, UMEs HEMOJIHOE
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NOHUMAaHUE MEXIUCIUIUIMHAPHBIX CBS3€M MpH MPaBUIBHOM BBIOOpE alropuTMa
pelieHus 3a1aHus.

51-65 Oamn BBICTaBISAETCS, €CIAM CTYACHT 3aTPYIHSIETCS C IpaBUIbHOU
OIIEHKOM MpeJJI0KEHHOM 3a7a4M, TaéT HEMOJHBIN OTBET, TPEOYIONIMA HABOISIIINX
BOIIPOCOB TPEMNOIaBaTelisl, BHIOOp alrOpUTMa pPEIICHUs 3a7a4dl BO3MOXKECH TpU
HABOJSIINX BOMIPOCAX MPETOaBaTEeIIs.

0-50 GannoB BBICTABISETCS CTYACHTY, €CIM OH JaéT HEBEPHYIO OIICHKY
CUTYaIlNH, HETIPABWJILHO BBHIOUPAET AITOPUTM PEIICHHUS.

Kpumepuu oyenku gvinonnenue 1a60pamopHuix 3a0aHU.

OCHOBHBIMH  TIOKa3aTENIIMH  OILICHKH  BBITIOJIHEHHOW  CTYJICHTOM H
MPEICTABIICHHOMN TSI IPOBEPKU PAOOTHI SBIISIOTCS

1. CTeneHb COOTBETCTBHS BBHIMOJHEHHOTO 3aJIaHUS ITOCTaBJICHHBIM IIEIISIM,
3a/1auaM U TpeOOBAHUSIM;

2. Odopmienue, CTpYKTypUpOBaHHE W KOMMEHTHPOBaHHE JIabOpaTOpHOMU
padoThI;

3. YHUKaJIbHOCThH BBIMOJHEHHE pa0OThI (OTIUYUE OT pabOT KOJUIET);

4. YcnenHple OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

Kpurepuu onenku 1abopatopHoOit paboTHI.

86-100 GamnmoB - odopmieHHE COOTBETCTBYET TpeOOBaHUSM, KPUTEPHUH
BbIJICP>KaHbI, 3aIIMTa BCETO NEPEUHS KOHTPOJIbHBIX BOPOCOB.

66-85 OamioB - odopmieHHE COOTBETCTBYET TpPEeOOBAaHUAM, KPUTEPUU
BBIJICP>KaHbI, 3aIIUTa TOIBKO 10 85 % KOHTPOJIBHBIX BOPOCOB.

51-65 Oamn - odopmieHHE COOTBETCTBYET TPEOOBAHUSAM, KPUTEPHUH
BBIJICPKAHBI, 3aIIATA TOJBKO 10 51 % KOHTPOJIBHBIX BOIIPOCOB.

0-50 6amnoB — oopmiieHre HE COOTBETCTBYET TPEOOBAHUSIM, KPUTEPUU HE
BBIJIEp KaHbI, 3alIUTa TOJIHKO MeHee 51 % KOHTPOJIbHBIX BOIIPOCOB.

Kpumepuu oyenxu  evinonHenusi OOMAWIHUX — KOHMPOJIbHLIX — pabom
(camocmosmenvHas paboma.

OCHOBHBIMH  TIOKa3aTENIIMH  OIICHKH  BBITIOJIHEHHOW  CTYACHTOM W
MPEACTABICHHOU JIJIsl TPOBEPKH JIOMAIIHEW KOHTPOJIBbHON PaOOThI SABJISIIOTCS:

1. CteneHb COOTBETCTBUS BBIMOJHEHHOTO 3aJIaHUS MOCTABIECHHBIM IIEJISIM,
3a/1ayaM U TpeOOBaHUSM;

2. OdopmieHue, CTPYKTYpHUPOBaHUE W KOMMEHTHpPOBaHUE JabOpaTOpHOM
paboTHI;

3. YHHUKaJIbHOCTD BBINOJHEHUE pa0OThI (OTIMYHE OT pabOT KOJUIET);

4. YcneniHble OTBEThl HA KOHTPOJIbHBIE BOMPOCHI.

Kputepuu orieHkH 1omaiiHeid KOHTPOJIbHON paboThI.

86-100 O6amnoB - CTYAEHT NPAaBWIBHO BBIMOJHWI HWHAUBUAYAIbHOE
camMoCTOATeNbHOE 3aManne. [lokazan OTaMYHbIC BIaICHUS HABBIKAMHA TTPUMEHEHUS
MOJIYYCHHBIX 3HAHUM W YMEHHMM TPH pPEIIeHHH NPO(PEeCCHOHANBHBIX 3a7ady B
paMKax YCBOGHHOTO y4ueOHOro marepuaia. OTBETWS Ha BCE JOMOJHUTEIHHBIC
BOIIPOCHI Ha 3alTUTE.

66-85 OamIoB - CTYAEHT BBHIMIOJIHWI HHAWBUIYyaJIbHOE CaMOCTOSTEIHLHOE
3aJIaHAe C HEOOJIBIIMMHU HETOYHOCTSIMHU. [Tokaszam Xxopommue BlIajeHUs HaBbIKAMHU
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NPUMEHEHHUS TIOMYYEHHBIX 3HAHWA M YMEHHH MPH PelieHUuH MpodeccrnoHaIbHbBIX
3alad B paMKax YCBOCHHOTO y4deOHOro matepuaina. OTBeTHI Ha OOJBITUHCTBO
JIOTIOJTHUTEIHHBIX BOIIPOCOB Ha 3allUTe.

51-65 Oamn - CTyAEHT BBIMOJHWI HWHIUBHUAYaJbHOE CaMOCTOSTEIBHOE
3aJlaHue C CYIIECTBEHHbIMH HETOYHOCTsIMH. [lokazanm ynoOBIETBOPUTEIHHOE
BJIaJICHUC HABBIKAMHU MPUMCHECHHUS ITOYYCHHBIX 3HAHUN M YMEHUH TIPH PEIICHUH
npodecCHOHANBHBIX 3a7a4 B paMKaxX YCBOGHHOTro ydeOHoro marepuana. llpu
OTBETaX Ha JOIMOJHHUTENIbHbIE BOMPOCH Ha 3alUTe OBLIO JOMYIIEHO MHOTO
HETOYHOCTEMN.

0-50 GamioB — TPH BBIMOJHEHUH HWHIUBUIYAIBHOTO CaMOCTOSITEIHHOTO
3alaHusl  CTYJIEHT TPOJAEMOHCTPUPOBAT HEAOCTATOYHBIA ypPOBEHb BIAJCHUSA
YMEHUSMH W HaBBIKAMH TIPU PEUICHUW MPOGECCHOHANBHBIX 3aJlad B paMKax
YCBOGHHOTO yueOHOro MaTepuaia. [Ipu oTBeTax Ha JOMOJHUTEIBHBIE BOMPOCH HA
3amuTe OBUIO TOMYIIEHO MHOKECTBO HETOYHOCTEH.

Kpumepuu oyenxu mexywezo xoumpons no [IM (MiCbMEHHass KOHTPOJIbHAS
paboTa u TECTUPOBAHUE).

Iucomennas konmponvHas paboma COCTOUT U3 ABYX THIIOB BOIPOCOB:

1. TeopeTnueckre BOMPOCHI U3 Kypca JICKIIUI U MPaKTHYECKUX padoT. - 40
OaIoB.

2. IlpakTrdeckue BOMPOCHI M 33Ja4d IO JICKIIMOHHOMY U TPAKTUYECKOMY
Matepuainy. - 60 6amios.

86-100 OamnoB - CTYAEHT, MOKa3aldl BCECTOPOHHEE, CUCTEMAaTHYECKOE H
rIy0OKOe 3HaHHME Y4eOHOro MarepHuaya, CaMOCTOSTEIbHO OTBETHJI Ha BOMPOCHI,
OTBET OTJAMYACTCSI OOTaTCTBOM W TOYHOCTHIO HCIIOJIh30BAHHBIX TEPMHUHOB,
MaTepurai U3NaraeTcs Mmociae0BaTeIbHO U JIOTUYHO; TIOKa3aJl OTJIMYHbIC BIaJICHUS
HaBbIKAMHU TPUMEHEHUS TIOJYYCHHBIX 3HAHUH WM yMCHHH TP PEIICHUU
npohecCHOHANBHBIX 3a7ad.

66-85 0amioB - CTyJEHT, MOKa3al MOJHOE 3HaHWE Y4eOHOro MaTepuaia, He
JIOTIYCKAIOIUH B  OTBETE CYIIECTBEHHBIX HETOYHOCTEH, CaMOCTOSITENHHO
BBITIOJTHUBIIIANA OTBETHBIIINI HA BOIPOCHI; MOKAa3aJl XOPOIIKE BIAJCHUS HABBIKAMU
NIPUMEHEHHUs TIOJYYCHHBIX 3HAHWA M YMEHHM TPH PElieHUH MpodeccrnoHaIbHbBIX
3amaq

51-65 Oamn - cTyneHT, OOHApYXHMBIIMKA 3HAHUE OCHOBHOTO YYEOHOTO
MaTepuaiga B 00bEMe, HEOOXOIUMOM IS JalbHEHIIeld y4eObl caMOCTOATEIHHO
BBITIOJTHUBIINN 3a/JaHUS, OJHAKO JOMYCTHUBIINN HEKOTOPBIC IMOTPEIIHOCTH TpHU
OTBET€ Ha BOIPOCHI;, IIOKa3al YIOBIETBOPUTEIHHOE BIAJICHUE HaBBIKAMU
MIPUMEHEHUS TIOJYYCHHBIX 3HAHUN M YMEHUH MpHU pemeHrur NpodecCHOHaTbHBIX
3ajad.

0-50 OamioB — BBICTABISETCS CTYAEHTY, OOHApYXHUBIIEMY NpoOeTbl B
3HAHUSIX WM OTCYTCTBHE 3HAHWN MO 3HAYMTEIILHOW YacTH OCHOBHOTO Y4EOHOTO
Marepuana, HE BBINOJHUBIIEMY 3a/laHusl, JOMYCTUBIIEMY TPUHIUIHATHHBIC
OIMUOKH TPU OTBETE HA BOMPOCHI, MPOJAEMOHCTPUPOBAI HEIOCTATOUYHBIN YPOBEHb
BJIQJICHUSI YMEHHUSIMH Y HABBIKAMU TPU PEIICHUH MPOPECCHOHANBHBIX 3a/1a4.
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Kputepuu BbICTaBI€HHS OLEHOK 3a mecmupoganue TecToBoe 3aJaHHe
COCTOUT U3 MATHAALATUA BOIIPOCcOB. Bpemst BrinmoHeHust paboThl: 15-20 MuH.

86-100 GamioB - olleHKa «OTINYHO» — 13-15 mpaBUIIbHBIX OTBETOB;

66-85 OaoB - oreHka «xopoio» — 10-12 npaBUIBHBIX OTBETOB;

51-65 Oam - oleHKa «yAOBIETBOPUTEIBHO» — 8-9 MpaBUILHBIX OTBETOB,;

0-50 OamioB — OIlEHKA «HEYJOBJIETBOPUTEIBHO» — MEHEE 8 MPaBHIJIbHBIX
OTBETOB.

Kpumepuu oyenku sauema

B mnpoBepka kauecTBa MOATOTOBKH CTYJEHTOB Ha 3ayeTe 3aBepIIaeTCs
BBICTaBJICHUEM OTMETOK «3a4TEHO» («OTITUYHOY, «XOPOILIOY,
«yIOBIETBOPUTEIILHO») W «HE  3a4TeHO»(€CIM  TMOJy4YeHa  OIeHKa
«HEYJIOBJICTBOPUTEIILHOY).

86-100 ©OammoB - OILEHKAa «OTJIMYHO» - TPaBUIBHO OTBETWUJI Ha
TEOPETUYECKHE BOIPOCHL. PelieHsl MpaBWIBHO BCE 3a7aud W MPAKTHYECKHE
BONPOCHI. [IpaBriIbHBIE OTBETHI HA TOTIOJTHUTEIBHBIE BOITPOCHI.

66-85 OammoB - omeHka «xopomo» — [IpaBuibpHBIE OTBETHI Ha
TEOpETUYECKUE BOMpOCHl. PemeHsl Bce 3amaun. Hanuune HE3HAUYUTEIBHBIX
HETOYHOCTEH B pemnieHud 3anad. He Ha Bce JOMOJIHUTENbHBIE BONPOCHI JIaHBI
TOUYHBIE OTBETHI.

51-65 Oamm - oIEHKa «YyIOBIETBOPUTEIBLHO» - HEIMOJHBIC OTBETHI Ha
TEOPETUYECKUE BOIIPOCH. Hannure HETOUHOCTEN B PEIIEHUH 3a/a4.

0-50 GannmoB — OIEHKA «HEYJOBJIETBOPUTEIHLHO» - HE JaHbl OTBETHI Ha
TEOPETUYECKHE BOIIPOCHL. B perienusx umeroTcs rpyobie OlnOKy.

8. Yue0Ho-MeTOANYECKOE 00ecmeuyeHne TUCIUILTUHBI

a) ajpec caira Kypca

1. VY4yeOubiit kypc Ha tiargopme Moodle «KommbrorepHoe
MOJEIUPOBaHUE B DKOHOMHMKE» — Pexum JOCTyTa:
http://edu.dgu.ru/course/view.php?id=2051 (mata obpamenus: 11.03.2021)

0) OCHOBHAasI JIUTEepaTypa

1. [TanemoB C.B. WHTemiekTyanbHBI aHAIW3 JaHHBIX : YydeOHOe
nocobue / IlampmoB C.B.. — Camapa : IloBomxckuil TrocyAapCTBEHHBIN
YHUBEPCUTET TEeIEKOMMYHUKamii u uHpopmaTtuku, 2017. — 127 ¢. — Tekcr :

3JIEKTPOHHBIN // DnekTpoHHO-0mOnnoreunas cucrema [IPR BOOKS : [cailt]. —
URL: https://www.iprbookshop.ru/75376.html (nata obopamenus: 11.03.2021). —
Pexum nocrymna: qis asropusup. [losnb3oBarenen

2. 3amsatuH A.B. BBeneHue B HMHTEJIEKTyalbHbIM aHAIM3 JIAHHBIX
yaebHoe mocooue / 3amaruH A.B.. — Tomck : M3narensckuit Jlom Tomckoro
rocyaapctBeHHoro ynuBepcuteta, 2016. — 119 ¢. — ISBN 978-5-94621-531-2.
— Tekct : anmekTpoHHbIN // DnekTpoHHO-Oubnnoreunas cuctema IPR BOOKS :
[caiiT]. — URL: https://www.iprbookshop.ru/109021.html (mara oOpamenus:
13.03.2021). — Pexxum moctyma: i aBTOPU3HUP. MOJIb30BaTeNeih

B) IONOJIHUTEJILHASL JINTEpaTypa
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3. AnekcaHIpoBcKast HO.I1. Nudopmanmonnsie TEXHOJIOTUU
CTaTUCTUYECKOTO aHalM3a JIaHHBIX : YydyeOHO-MeTojauveckoe rmocodue /
Anexkcanapockas FO.II.. — Kazawp : KazaHCckuil  HallMOHAIBHBIN
UCCIIeIOBATENIbCKUN TeXHOJoTuUeckuid yHuBepcurer, 2019. — 152 ¢. — ISBN
978-5-7882-2636-1. — TekcT : 3IEKTPOHHBIA // DIEKTPOHHO-OMOIMOTEUHAs
cucrema IPR BOOKS : [caiir]. — URL.: https://www.iprbookshop.ru/100535.html
(mata oOpamenus: 11.03.2021). — Pexum goctyma: s aBTOPHU3HP.
[Tonp3oBarenen

4, Data Science. Hayka o mannbix ¢ myns: Ilep. ¢ aurn. - 2-e usm.,
nepepad. u pom. - CI16.: BXB-IlerepOypr, 2021. - 416 c.: un.

5. bpycenueB A.I'. Ananu3 paHHbix u npoueccoB. Y.1. Mertoas
CTaTUCTUYECKOTO aHain3a JaHHBIX : ydeOHoe mocobue / bpycenuer A.I'.. —
benropon : benropoackuil rocyapCTBEHHbIM TEXHOJIOTUYECKU YHUBEPCUTET UM.
B.T". lllyxora, 9bC ACB, 2017. — 63 c. — ISBN 978-5-361-00540-6. — Texkcr :
AJIEKTPOHHBIN // DnekTpoHHO-0mOnoreunas cucrema [IPR BOOKS : [cailit]. —
URL: https://www.iprbookshop.ru/92237.html (mara oOpamenus: 13.03.2021). —
Pexxum moctyma: 115 aBTOpU3HP. TTOJIB30BATENCH
9. Ilepedyenb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHON CeTH
«HTEepHET», HEOOXOTUMBIX /IJIS1 OCBOEHMS TMCUMILTUHBI.

1. eLIBRARY.RU [DnektpoHHBIii pecypc]: aleKTpoHHas Oubnnoreka /
Hayu. osnektpon. ©6-ka. — MockBa, 1999. - Pexum jgocryna:
http://elibrary.ru/defaultx.asp (nara oopamenus: 01.03.2021). — fI3. pyc., aHr.

2. Moodle [DaekTpoHHBIH pecypc]: cuCTeMa BHPTYalbHOIO OOyUYCHHEM:
[6a3a mannbix| / Jlar. roc. yH-T. — Maxaukana, r. — Jloctyn u3 cetu JAI'Y wum,
MOCJ€ PErucTpalud W3 CETH YH-Ta, U3 JI0OOW TOUKH, HMMEIOIIEH JOCTYN B
uatepHet. — URL: http://moodle.dgu.ru/(naraoopamenns: 21.03.2021).

3. Dnextponnsiii katanor Hb JII'Y [Onekrponnslii pecypc]: 6a3a maHHBIX
COIIEP)KUT CBeAeHUuss 000 BceX BHAAX JUT, nocrynammmx B ¢oHx Hb
JAI'Y/Jlarectanckmii toc. yH-T. — Maxaukana, 2010 - Pexum pgocryna:
http://elib.dgu.ru, ceoGoaubI (maTa oopamenwus: 01.03.2021).

10. MeToauyeckue ykazaHus AJ1s1 00y4alOIIHUXCH 110 OCBOCHUIO TMCIUIITHHBI

JUis  uU3y4yeHuss  TEOpPEeTHYECKOro Kypca  CTyJEHTaM  HEoO0XOIUMO
UCIIOJIb30BAaTh JIEKIIMOHHBIN MaTepuall, y4eOHUKH U yueOHbIe TOCOOUs U3 CIIMCKa
OCHOBHOM U  JIONOJHUTEIBHOW JHUTEpaTypbl, HHTEpHET UCTOYHUKHU. [lo
JTUCLUIINHE «IHCTpyMEHTaJIbHBIE CpeacTBa CTaTUCTUYECKOTO
WHTEJUIEKTYaJIbHOTO aHaju3a JaHHBIX» B KOHIE Ka)KIOTO MOMAYJIS IPOBOJAUTCS
KOHTpOJIbHasA padoTa.

Paboueit mnporpammoil aucuuIUIMHBL  «MIHCTpyMEHTaJabHBIE CpEACTBA
CTaTUCTUYECKOTr0  HMHTEJUIEKTyaJIbHOTO  aHajlu3a JaHHBIX»  IPEIyCMOTpPEHA
camocTosATeNbHas pabora CTyaeHTOB B oObeMe 122 gacoB. CamocrosiTenbHas
paboTa TPOBOAUTCA C LEIbIO YrayOleHus 3HAHUM 10 JUCUUIUIMHE U
IpeyCMaTpUBAET:

— UYTEHHE CTYJEHTaMHU PEKOMEHJOBAHHOW JHMTEpaTypbl M YCBOEHUE
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TEOPETUUYECKOr0 MaTeprasa AUCIUILIUHBI;

— MOJIFOTOBKY K JIAOOPATOPHBIM 3aHSATHUSIM;

— BBINOJHEHUE UHANBUYAJIbHBIX 3a1aHU;

— MOJIFOTOBKY K JIAOOPAaTOPHBIM U KOHTPOJIbHBIM paboTaM, 3K3aMEHY.

C camoro Hayana U3y4eHUs IUCIHUIUIMHBI CTYJICHT JOJKEH YETKO YSICHUTb,
9TO0 0€3 CHUCTEeMAaTHYECKOM CaMOCTOSATENIbHOM pPabOTHI YCIEX HEBO3MOXKEH. JTa
paboTa A0 KHA PEryJsIpHO HAYMHATHCA Cpa3y IMOCHE JCKIMOHHBIX 3aHITHH, IS
3aKpeIyIeHUs TOJbKO 4YTO MpoWJeHHoro wmartepuana. Ilocie  ycBoeHue
TEOPETUYECKOTO MaTepHalla MOXKHO MPUCTYIUTh K CAMOCTOSATEIIbHOMY PEIIEHUIO
3a/1a4 U3 y4eOHUKOB M MIOCOOMH, BXOASIINX B CIIUCOK OCHOBHOM JIUTEPATYPHI.

11. Ilepeyenr HMHPOPMALMOHHBIX TEXHOJIOTHH, HCHOJb3YEeMBbIX IpH
OCylIeCTBJIeHUM O00pa30BaTeJIbHOIO mpolecca Mo AUCUHMILINHE, BKJIIOYas
nepeyeHb MPOrPaMMHOr0 odecrieyeHusi 1 MHGOPMAUMOHHBIX CHPABOYHBIX
cucTeM

WuTepHeT-pecypchl, MyJIbTUMEINA, deKTpoHHas noura, MS Office — maker
oducHeix mporpamm, Python 3.9.9, unHCcTpymMeHTapuii ans oOpabOTKH TaHHBIX
Anaconda.

12. Onmucanue MaTepUAJbHO-TEXHUYECKOH 0a3bl, HeOOXOAUMOM ISl
OCyILleCTBJICHHSI 00Pa30BaTEILHOI0 MPOLECCa MO AUCHHUILIMHE

. Ayautopuu, OCHAIIEHHbIE KOMIBIOTEpPAMHU U  MYJIbTUMEIUNHBIM
00opymoBaHUEM JUTsI IPOBEJCHUS JICKIIMOHHBIX U JTA00PATOPHBIX 3aHITHM.

2. JlaGopartopusi, OCHAIllCHHAs CIICIHAIN3HPOBAHHBIMHU IIPOTPAMMaMHU IS
MPOBEJCHUS BUPTYAJbHBIX KOMIBIOTEPHBIX HCCJICIOBAHHWM; IO3BOJISIONMIAS
paboTaTth C DJJIEKTPOHHBIMH W3AAHUSMU By3a W OOECIEeUYMBAIOIIAs JOCTYIl B
HNuTtepHer.


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

