MUHUCTEPCTBO HAYKU 1 BBICHIEI'O ObPA3OBAHUSA PO
denepanabHOE rOCYIAPCTBEHHOE OIOIKETHOE 00Pa30BATENBHOE YUPEIKICHUE
BBICIIET0 00pa30BaHuUs
«JATECTAHCKHUI IT'OCYJAPCTBEHHbBI YHUBEPCUTET»
®daxynbTeT UHPOPMATUKU U UHPOPMALIMOHHBIX TEXHOJIOTUN

PABOYAA ITPOT'PAMMA JTUCIUIIJINHBI

AHAJIN3 00JbIINX JAHHBIX
Kadenpa ungopmManiuoHHbIX CHCTEM U TEXHOJIOTHI MPOrPAMMHPOBAHMS

OOpa3oBaTebHasi MPOrpaMMa
09.04.03 Ilpuknaanas uadopmaruka

HanpasiaenHocts (mpoguib) NporpaMMsl
[udpoas 3koHOMHKA

VY poBeHb BbICILIEr0 00pa30BaHUs
MarucTrparypa

dopma oOydeHus
3aounas

Cratyc TUCHUNJIMHBI:
JTUCITUTUIMHA TI0 BEIOOPY

Maxaukaia, 2022
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PabGouas mporpamMma AUCIUIUIMHBI «AHAIU3 OONBIIMX JAHHBIX» COCTaBJCHA B
2022 ronxy B cootBercTtBUM ¢ TpeboBanusmu PI'OC BO - maructparypa mo

HarnpasyieHuto nmoarotoBku 09.04.03 IIpuxnagnas napopmatrka ot «19» ceHTa0ps
2017 1. Ne 916.

Pazpabotunk:  kadeapa  WHPOPMAIMOHHBIX  CHCTEM W TEXHOJIOTHH
nporpammupoBanus, Kacumosa T.M., k.3.H.

PaGouas mporpaMmma IUCHUIUIMHBI 0JJOOpeHa:
Ha 3acenanuu kadpeapsr UCuTII ot «01» mapta 2022r., mpoTtokos Ne 8

3aB. kadeapoit M. HNcemuxanos 3.H.
(moanuce)

Ha 3acefanuu Metoguueckoir komuccun gaxynprera UuT
ot «17» mapra 2022r., nporokon Ne 7

IIpencenarens WLL’ Bakmaeg A.III.

(moamuce)

Pabouas mporpaMMa TUCITUTIIIMHBI COTJIACOBAHA C y4€OHO-METOIUICCKUM
ynpasienuem «31» maprta 2022r.

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

JucuumnuHa «AHanmu3 OONBIINX JAHHBIX» SIBISETCS AUCHUILIAHONW TIO
BBIOOpPY 00pa3oBaTeIbHON MPOrpaMMbl MarucTpaTypsl o HampasieHuro 09.04.03
[Tpuxnannas uHGOpMaTHKA.

JucuumnuHa  peanusyercss  Ha  ¢akyinbrere  MHOOPMATUKH |
WHOOPMAITMOHHBIX  TEXHOJOTUH  Kadeapod WHOOPMAIMOHHBIX CHUCTEM U
TEXHOJIOTHI MPOrpaMMHUPOBaHUS.

ConepmaHHe AUCHUILIMHBI OXBATbIBACT BOIIPOCHI, CBA3AHHBIC C OCHOBHBIMHA
MCTOJaMHM aHaJIn3a AAaHHBIX, TCXHOJOIMAMHU W MHCTPYMCHTAJbHBIMH CpCACTBAMU
HHTCIUICKTYAJIbHOI'O aHaJIn3a JaHHbIX.

JuciuninHa HalelneHa Ha (OPMHUPOBAHHME CIEAYIOMIMX KOMIIETEHIIMMA

BBINTyCKHUKA: obOmenpodeccuonanbubix - OIIK-7, mpodeccuonanbubix — TIK-1.
[1K-3.

[IpenonaBanue MUCHUIIUHBI TPEAYCMATPUBAET TPOBEICHUE CIIEAYIOMUX
BUJIOB YUYEOHBIX 3aHSATHN: JIEKIIMA M JTAOOpATOPHBIE 3aHSATHSA, CAMOCTOSATEIbHAs
pabora.

PabGouass nmporpamMma JAMCHMIUIMHBI — IPEIyCMAaTpUBAaET  MPOBEIACHHE
CJIEIYIOIUX BUOB KOHTPOJIS YCIEBAEMOCTH: TEKYLIUH KOHTPOJIb B (POpME TECTOB,
KOHTPOJIbHBIX pa0dO0T U MPOMEKYTOUHBII KOHTPOJIb B (JOpPME 3a4eTa.

O0beM [UCHUILUIMHBI 2 3adeTHblE E€OUHHUILI, B TOM 4YHCIE [2 B
aKaJIeMUYECKHUX Yacax Mo BUJaM YUEOHBIX 3aHSATUM
dbopma 00yueHus - 3a04Has

YueOHble 3aHATUS dopma NpoOMEKYTOUHOU
B TOM YHCIIE: aTTecTaluu (3a4er,
= KonraktHas pabota 00yJaromuxcs ¢ g hepeHIMPOBAHHBIN
3 MpernojiaBaTesieM 3a4eT, SK3aMEeH)
§ % o 13 HUX CPC
@ | 5 |Jlex | Jlabopa | [Ipaktuuec | KCP | Koncynn
A | LuH | TOpHbIE K€ Taluu
3aHATUS | 3aHSITUS

2 | 72122 | 6 12 4 50 3a4eT

1. Ileau oCBOEHHUsI TUCIUTLINHBI

[lesisMU OCBOCHHUS JNUCHUIUIUHBI «AHAJIU3 OOJIBIIMX JTAHHBIX» SIBJISCTCS
OBIIQJICHUE CTYJACHTAMH HMHCTPYMCHTAJIBHBIMH  CPEJICTBAMH, MOJCISAMH H
METOJaMU MHTEJUICKTYaJIbHOT'O aHaJn3a JJaHHBIX B 3ajadaxX MOMCKa MH(OpMaIUHy,
00pabOTKM M aHalM3a JAaHHBIX, a TaKKe MPUOOPETECHUS HABBIKOB HCCJICIOBATEIIS
naHHbIX (data scientist). OcHOBHBIMU 33ja4aMy U3YYCHHS TUCITUTUINHBI SBIISTFOTCS
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— ¢opMHUpOBaHUE Y CTYIACHTOB MPEICTABICHHUS O TUIAX 3a7a4, BO3HUKAIOIIUX B
00J1acTH MHTEJUICKTYyaIbHOTO aHair3a JaHHbIX (Data Mining).

— W3Y4YCHHE OCHOBHBIX MOJIX0JIOB M aJITOPUTMOB PEIICHUS 3a7a4 aHAIHN3a

JaHHBIX U OCOOCHHOCTEH MX MPUMEHEHHS K PEIICHUIO PealbHBIX 3a7ad.

— MOJy4YeHUE CTY/ICHTaMH HaBbIKA M0 BBISBICHUIO, (POPMATTU3ANNA U YCIICIITHOMY
PEIICHUIO TIPAKTUYECKUX 3a7a4 aHaju3a JaHHBIX, BO3HUKAIONIUE B TPOIECCe MX
poeCcCHOHANTLHOM IESITEIIbHOCTH.

— MOJTyYEHUE TIPAKTUIECKOTO HABhIKA B pab0Te C CYIIECTBYIOMUMHU
MPOTrPaAaMMHBIMH ITAKETAMU TI0 aHAJIU3Y JAHHBIX.

2. Mecto mucuuniauibl B cTpykrype OINIOII marucrpatypsl

JucnuniarHa «AHamu3 OONBIIUX JAaHHBIX» SBISETCS AUCHHMIUIMHON II0
BEIOOPY 00pa3oBaTEeIbHON MPOTPaMMbl MarucTpaTypsl o HampasiaeHuto 09.04.03
— [puknagnas nadopmaTrka. YdueOHast TUCIUIUIMHA U3ydaeTcs B 2-M cemectpe 1-
ro roma oOydyeHus. JIMCHHMIUIMHA CIY>XKHUT METOJOJIOTHYECKOM OCHOBOM IS

BBITIOJIHEHHSI HAYYHO-HCCIIEA0BATEIBCKOM pabOThl, MAarCTEPCKON TUCCEPTALIUU.

3. Komnerenuuu ody4yarierocsi, opmupyemspie B pe3yJbTaTe 0CBOCHMS
AUCHHUIJIMHBI (lepeYeHb NJIAHMPYEMbIX Pe3yJIbTaTOB 00yUeHHs U MPoLeaypa

OCBOEHHA)
Koau Koa n naumMeHnoBanue
KOMIIETEHIIUU U3 i (6 coomeemcmeut ¢ pe3yJbTaTbl 00y4YeHust
®1roC BO OITOI1
OIIK-7. Cmnocoben | OIIK-7.1. 3uath | 3Haer  soruyeckue | Ompoc,
UCII0JIb30BaTh JIOTUYECKUE METOJIbl | METOAbl W MPHUEMBI | TECTUPOBA-
METO/Ibl  HAYYHBIX | U MPUEMbl HAYYHOTO | HAYYHOIO HUE,
UCCJIEIOBAHUM U | UCCIIEOBAHMUS; UCCJIe/I0BAaHNUS; KOHTpPOJIbHA
MAaTEMaTUYECKOr0 | METOAOJIOTUYECKHE METO/I0JIOTUYECKUE a1 pabora
MOJICIMPOBAHUSl B | IPUHIUIIBI HPUHIUIIBI co-
obJiactu COBPEMEHHOW HAyKH, | BDEMEHHOU  HAYKH,
MPOCKTUPOBAHMS U | HAIIPABJICHHUS, HarpaBJICHUS,
yIpaBJIeHUs KOHIICTIINH, KOHIICTIIINH,
UH(OOPMAITMOHHBIM | MOJICTTHPOBAHUS B | MOJICIIUPOBAHUS B
U CUCTEMaMu obmactu obnactu
MPOCKTUPOBAHUSI U | IPOCKTUPOBAHUS U
yIPaBJICHUS WH- | yIIpaBJICHUS
dbopMaIMOHHBIMU UH()OPMAITMOHHBIMH
cucTemMamu CUCTEMaMU
WCTOYHUKU 3HAHWS W | MICTOYHUKH 3HAHHUS U
npuemMbl  paboThl ¢ | IpueMbl pabOThl €
HUMU; OCHOBHBIE | HUMU; OCHOBHBIE




0COOEHHOCTH O0COOEHHOCTH
HAy4YHOI'O METO/1a | HAYYHOIO MeTOo/1a
MO3HAHUS; MO3HAHUS,
IPOrpaMMHO- IIporpamMmm-Ho-
LIEJIEBBIE METO/IBI | LIEJIEBBIE METO/IbI
pElICHUs]  HAyYHBIX | PEIIEHUsS] ~ HAy4YHBIX
npobiieM; OCHOBBI | TpO0OIIEM; OCHOBBI
MOJIECJINPOBAHUS MOJEIINPOBAHUS
YIPABJIEHYECKUX YIPaBJICHYECKUX
pelIeHuN; pELICHUN;
JTUHAMUYECKUE JTUHAMUYECKUE
ONTUMHU3ALIMOHHBIE ONTHUMHU3ALMOHHBIE
MOJIEIIN; MO/ie-JIu;
MaTeMaTUYeCKHe MaTeMaTUYeCKHe
MOJENN MOJeNn
ONTUMAIBHOTO ONTHUMAaJIBHOTO
yIpaBJICHUS JUISL | YIIpaBIICHUS JUISt
HEIPEPBIBHBIX U | HEMIPEPBIBHBIX U
JMCKPETHBIX JTUCKPETHBIX
IIPOLIECCOB, UX | IPOLIECCOB, ux
CPaBHUTEIIbHBIN CpPaBHU-TEJIbHBIN
aHasus; aHaJIN3;
MHOTOKPUTEPHUATIbHBI | MHOTOKPUTEPHUAIbHBI
€ METOJbl IPHUHATHUS | € METOJbl HPUHITHUS
pELIEHNN; pELICHNI; Ywmeer:
OIIK-7.2. YMeTh | OCYIIECTBIATH
OCYUIECTBJISATh METO/I0JIOTUYECKOE
METO/I0JIOTUYECKOE 000CHOBaHUE
000CHOBaHUE Hay4YHOTO
HAy4HOI'O UCCIIEOBAHUS;
MCCJIEIOBAHNSI;
IK-1. [TK-1.1. 3HaTs: 3HaeT: METObI U Omnpoc, Te-
Crioco6HOCTD METO/IbI U WHCTPYMEHTAJIbHBIE | CTUPOBAHHUE,
MPUMEHSITh WHCTPYMEHTAJIBHBIE | CPEICTBA KOH-
COBpPEMEHHbIE cpencTBa PUKJIaHON TpOJIbHAS
METO/1bI U | IpUKJIaIHON uH()OpMATUKH IS pabora
WHCTPYMEHTAJIbHBIE | UHPOPMATUKH JIJIS aBTOMAaTHU3ALNH
cpencTBa aBTOMaTU3alluU MPUKIIATHBIX
NPUKIATHON PUKIIATHBIX MPOLIECCOB U

uH()OPMATUKU IS
aBTOMAaTU3allUl U

MPOIIECCOB U
co3manusa UC.

cozmanusa UC.
YMeeT: npUMEHSTh

undopmatuzammu | [IK-1.2. YmeTs: COBPEMEHHBIE
peleHus NPUMEHSITh METOJIbI U
MPUKIIAJIHBIX 3aJ]1ay | COBPEMEHHbIE MHCTPYMEHTAJIbHbBIC




Pa3IMYHBIX
KJ1aCCOB 5
cozmanusa UC

METO/bI
UHCTPYMEHTAJIbHBIE
CpelcTBa
IIPUKJIATHON
UHGOPMATUKU IS
aBTOMATU3ALMU U
uH(hopMaTH3aUN
peleHus
NPUKJIATHBIX 33724

I1K-1.3. Bnaners:
COBPEMEHHBIMU
METONAMHU "
UHCTPYMEHTAIIbHBIMU
cpencTBamMu
IIPUKJIAHON
uHQOpMATUKA  JJIs
aBTOMaTH3aLluA
NPUKIAAHBIX  3a4ad

Pa3IMYHBIX  KJIACCOB
u co3manusg C

cpencTBa
MIPUKJIATHON
uH(pOpMATUKY IS
aBTOMATHU3AINU U
uH(popMaTH3aAIIH
perieHus
MPUKIIATHBIX 337124
Bnaneer:

COBPEMEHHBIMU
METOJaMHU u
UHCTPYMEHTAIbHBIMU
CpeacTBaMHU
MIPUKJIATHON
uHpopMatuku IS
aBTOMAaTH3aIUHN
NpUKIAAHBIX  3aja4

pa3JIMYHBIX  KJIacCOB
u co3manug UC

IK-3.
CnocoOHOCTB
IIPOCKTUPOBATH
nH(pOpMaITMOHHBIE
TIPOIIECCHI u
CHCTEMBI c
HCIIOJIB30BaHUEM
MHHOBAIIMOHHBIX
WHCTPYMEHTAJbHBIX
CpeACTB

[1K-3.1. 3naTs:
YCTPOWCTBO U
(GyHKIMOHUPOBaHUE
coBpemeHHbIX 1C;
METO/Ibl aHAJIHM3a
IIPUKJIAHON
obnacru,
METO/IOJIOTUU U
TEXHOJIOTHH
npoektupoBanus NC;
WHHOBAIMOHHBIC
METOJIBI
WHCTPYMEHTAJILHBIX
cpencTBa
POECKTUPOBAHUS
WH(pOPMAITMOHHBIX
MPOIIECCOB U CUCTEM.
[1K-3.2. YMeTs:
IPOEKTUPOBATH
nH(pOpMaIIMOHHBIE
MPOIIECCHI U
CUCTEMBI,
aganTUpPOBaATh
coBpemeHHble KT

3HaeT: yCTPOMCTBO U
(YHKIIMOHUPOBAHUE
coBpemeHHbIx 1C;
METO/Ibl aHATN3a
NIPUKIIATHON
obOnacTu,
METOOJIOTUH U
TEXHOJIOTHH
npoektupoBanus NC;
WHHOBAIIMOHHBIC
METO/IbI U
WHCTPYMEHTAJIbHBIX
CpeAcTBa
MIPOCKTUPOBAHUS
HH(pOPMAITMOHHBIX
MIPOIIECCOB U CUCTEM.
Ywmeer:
MIPOCKTUPOBATH
nH(pOpMaITMOHHBIC
MIPOIIECCHI U
CUCTEMBI,
aJanTHUpPOBaTh
coBpeMeHHble UKT
Bnaneer:

Ompoc, Te-
CTHUpPOBAHHUE,
KOH-
TpOJIbHAS
pabota




[1K-3.3. Bnaners:
CHOCOOHOCTBIO
MIPOCKTUPOBATH
nH(OpPMAITMOHHBIC
MPOIIECCH M CHCTEMBI
C  HCIOJB30BaHHUEM
WHHOBAIIMOHHBIX
METO/I0B "
WHCTPYMEHTAJbHBIX
CPEICTB,
aJanTHPOBAThH
coBpemennbie UKT k
3a/1adyaM MPUKIIaTHBIX

CITOCOOHOCTBIO
IPOEKTUPOBATH
uH(pOpMaIIMOHHBIC
MPOIIECCH M CHCTEMBI
C  HCIOJIb30BAaHUEM
WHHOBAIIMOHHBIX
METOJIOB u
WHCTPYMEHTAJIbHBIX
CPEICTB,
aJanTHPOBATh
coBpemennbie UKT k
3aJ1ayaM MPHUKIIATHBIX
ncC

nC

4. O0beM, CTPYKTYpa ¥ coJiepPKaHue TUCHUILTHHbI

4.1. O0bEM OUCLHUILUINHBI COCTABISAET 2 3aU€THBIE SAUHULIBI, /2 aKaJeMUYECKUX
yaca.
4.2. CTpyKTypa AUCHUILTUHBI
4.2.1. CTpyKTypa JUCHUIUIMHBI B 3a04HOU (hopme

Buasbl yuedHoit
padoThl, BKJIKYAS

CamocT. padora

® CaMOCTOSITEILHYI)
= paboTy CTYJIEHTOB H DopMBI TEKYIIETo
= g TPYA0EMKOCTB (B KOHTpPO.Is
Pa3jesnl 1 TeMbl § S 4acax) yenepaemocTi .
Ne 5 ® . dopma
AUCHMUIITAHBI = . . S N
n/n O S = |2z <8 = g NPOMEKYTOYHOM
= E EEl&E §_ = aTTecTaluu
S1E5 82|58
=R B =
(5]
Moayas 1. O61masi Teopusi CTATUCTHKU M BHIOOPOYHOE HADJII0IeHHe
1 | Ilpenmer, MmeTona u KOHTpOJIbHAs paboTa
3a7a4d CTaTUCTUKHU 2 1 1 6
2 | Ilepuunast 0OpaboTKa 2 OTYETHI BHIMIOJHEHUS
naHHbIX. KoppensiunonH n1abopaTOPHBIX
BIIl aHAJIU3 1 1 2 6 3aJJaHuH,
KOHTpOJIbHAs paboTa
3 | Beibopounoe 2 KOHTpOJIbHast paboTa
HaOJII0IeHUE: IOHATHE,
BU/IBI, OTIPEICIICHUE 1 1 6
YHCIICHHOCTH
BBIOOPOYHOH
COBOKYITHOCTH
4 | CnocoOs1 oTOOpa 2 1 1 4 | KoHTpOJIbHAsI paboTa
5 | YucnoBblie 2 2 2 6 | OTYETHI BHITOJTHEHUS




XapaKTepUCTUKU
BapUALIMOHHOTO psiga

J1a00paTOPHBIX
3aJIaHuM,
KOHTpPOJIbHAs paboTa

Uroro no monymo 1

4

4

28

Mopayasb 2. AHAJAMTHYeCKHE HHCTPYMEHTHI IJI AHAJIM3a ¥ IPOrHO3MPOBAHMS 00J1bIIHX

JAHHBIX
6 | Pagsr JTMHAMUKH, OTYETHI BHITIOJTHEHUS
POTHO3MPOBAHHE, 5 9 6 na6opazopHHx

aHAIU3  CTPYKTYPHBIX 3aJlaHul,
W3MEHCHHI KOHTpOJIbHasI paboTa
7 Craructuueckue OTYETHI BHIMIOJIHEHUS
WHJIEKCHI 9 6 J'Ia60pa:l:0pHBIX
3aJlaHul,
KOHTpPOJIbHAs paboTa
8 | IlpuHuumnel paboThl C OTUYETHI BBITIOJIHEHUS
bJI.  Ananutuueckue 1a00paTOPHBIX
WHCTPYMEHTHI PabOTHI C 2 4 2 10 | 3aganwmii,
OOJIBIIUMU JTaHHBIMH — KOHTpOJIbHAs paboTa
MapReduce, Hadoop, R
Hroro mo momymio 2 2 8 4 22
HUTOT'O: 6 12 4 50 3auer
4.3. Conep:kaHue QTMCHUIJIMHBI, CTPYKTYPHUPOBAHHOE 10 TeMaM (pa3jaesiam)
4.3.1. Codepircanue 1eKUUOHHBIX 3AHAMUI RO OUCHUUNTIUHE
dopmu
HaumenoBanwne | 1/e, pyemeie Pe3ynbTaTe! Texuono
Ne Conepxxanue TUH
TEMBI q KOMIIC OCBOCHHS
oOy4eHus
TEHIIUU
1 | [Ipeamer, meton | 1 | 3akon oompmux | OIIK-7 | 3Haer Jornueckue WHuTtepak-
U 33741 qrCcel. MeTto bt METOJIbI ¥ IPHUEMBI TUBHAs
CTaTUCTHKH WCCIICIOBAHMS. HAYYHOTO TICKITHS,
Cratuctudeckue UCCIICIOBAHMS; o0cyxe-
MoKa3aTenu.  JTarbl METOIO0IOTHYECKHE HUE
CTaTHUCTUYECKOTO MIPUHIIMITBI CO-
WCCIICIOBAHHS BPEMEHHOW HayKH,

HaIpaBIICHUS,
KOHIICTIIINH,
MOJICTTUPOBAHUS B
obnactu
MPOSKTUPOBAHHUSI U
yIIpaBJICHUS
MH(POPMALIMOHHBIM
U CHCTEMaMHU
WUCTOYHUKU 3HAHUS
Y TIPUEMBI pabOTHI
C HMH; OCHOBHBIE
0COOEHHOCTH
Hay4YHOTO METO/a
MTO3HAHUS;
MPOrpaMM-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
aHaIIn3;
MHOTOKPHUTEpPHUAIbH
bI€ METOAbI
MPUHSTHS
pelenuii; Y Meer:
OCYILIECTBIISTh
METOA0JIOTUYECKOE
000CHOBaHUE
HAy4YHOTO
MCCJIETOBAHMS;

IlepBruunas
oOpaboTka
JAHHBIX.
Koppensunonn
bIi aHAIN3

IlepBruunas
o0paboTKa  JaHHBIX
CTaTHUCTUYECKOIO
HaOJIIOIeHNS,
a0COJIIOTHEIC u
OTHOCHUTEJIBHBIE
CTAaTUCTUYCCKHUEC
BEJIMYUHBI, CPEIHUE
BEJIUYUHBI,
BapHaIMOHHbBIN
aHaju3.
OyHKIIMOHATbHAS,
CTATHCTHUYECKAS u
KOPPEIUIIMOHHAS
CBSI3M.
KoppenuunonHsiit
aHaIn3,
HeTapaMeTPUIECKUe
METOABI OOHAPYKEHUS
B3aHMOCBSI3CH

OIIK-7

3HaeT JIOTH4eCcKue
METOJIbI U TPUEMBbI
HAy4YHOTO
UCCIIEIOBAHMUS;
METO/I0JIOTHYECKUE
MIPUHLIMIIBI
COBPEMEHHOM
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-
1[EJIEBbIE METOIbI
pENICHUs HayYHBIX

NHurepak-
THUBHAsA
JeKUus,
obcyxe-
HUE
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po0JIeM; OCHOBBI
MOJEJIMPOBAHUS
yIpaBIEeHYECKUX
peLieHui;
TMHAMHYECKHE
OIITUMHN3AITMOHHBIC
MOJIe-IIH;
MaTeMaTU4ecKue
MOJIETH
OIITUMAJIBHOT'O
yIpaBiIeHUs A
HETIPEPBIBHBIX U
TUCKPETHBIX
IIPOLIECCOB, UX
CpaBHH-TEJIbHBII
aHaIIn3;
MHOTOKPHUTEpPHUAIbH
bI€ METOAbI
MPUHSTHS
peleHuii; Y Meer:
OCYILIECTBIISTh
METOA0JIOTUYECKOE
000CHOBaHUE
HAy4YHOTO
WCCJIETOBAHMS;

Bribopounoe
HaOJIIoIeHUE:
MOHSTUE, BUJIBI,
OTpeieIIeHUE
YUCIICHHOCTHU
BBIOOPOYHOM
COBOKYITHOCTH

Cpenusis
(cranmapTHas)
omuoKa
Pacnpenenenue
Crbronenra.
OMnupuyeckas

byHKIUSA

pacrpeneneHusl.

BEIOOPKH.

OIIK-7

3HaeT JIOTH4ecKue
METO/JIbI U TPUEMBbI
HAy4YHOTO
UCCIIEIOBAHMUS;
METO0JIOTHYECKHE
MIPUHIIMIIBI CO-
BPEMEHHOU HAyKH,
HaIpaBJICHUs,
KOHIIEIIIUH,
MOJIETTUPOBaHUs B
obnacTu
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
pElIeHUs HayYHBIX
po0JIeM; OCHOBBI
MOJIETTUPOBaHUS
YIPaBIEHYECKUX

NHurepak-
THUBHAs
JeKuus,
obcyxe-
HUE
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pELICHHUI;
JUHAMHYECKHE
ONTUMU3ALMOHHBIE
MO/JIe-IIH;
MaTeMaTH4eCKUe
MOJIETHN
ONTUMAJIBHOTO
yIpaBIeHUS A
HEIMPEPBIBHBIX U
JTUCKPETHBIX
MIPOLIECCOB, UX
CPaBHU-TEJIbHBIN
aHaIu3;
MHOTOKPUTEpPHUAIIbH
bI€ METO/bI
MPUHATHUS
pelenuii; YMeer:
OCYILECTBIIATh
METOA0JOTUYECKOE
000CHOBaHUE
Hay4HOTO
UCCJIEIOBaHMS;

Crioco0w1
otbopa

Crioco6w1 otbopa,
CTaTUCTHUYECKOE
pacmpenesneHue
BBIOOPKH,
IMIIUPHUYECKast
byHKIUSA
pacmpeneneHus,
MOJIUTOH U
THCTOrpaMMa

OIIK-7

3HaeT JIOTH4eCKue
METO/IbI ¥ TIPHEMBI
HAy4YHOTO
UCCIICIOBAHMS;
METOJI0JIOTUYECKHE
MIPUHIIHIIBI CO-
BPEMEHHOM HAYKH,
HaIpaBIICHUS,
KOHLETIUH,
MOJICTTUPOBAHUS B
obnactu
MPOEKTUPOBAHHUSI U
yIpaBiIeHUs
MH(POPMALIMOHHBIM
U CUCTeMaMU
VUCTOYHUKU 3HAHUS
Y TIPUEMBI pabOTHI
C HMH; OCHOBHBIE
0COOEHHOCTH
HAy4YHOTO METO/a
MO3HAHUS;
pOrpaMM-Ho-
1[eJIeBbIE METOIbI
pEIICHUS HayYHBIX
po0JIeM; OCHOBBI
MOJICTTUPOBAHUS
yIpaBIeHYECKUX
peLIeHui;
TMHAMHYECKUE
ONTHUMU3AIMOHHBIC

HNuTtepax-
TUBHAaA
TICKITHS,
obcyxne-
HUE
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MO/JIe-ITH;
MaTeMaTU4eCcKue
MOJIETH
OIITUMAJIBHOT'O
yIpaBIeHUs A
HETIPEPBIBHBIX U
TUCKPETHBIX
MPOIIECCOB, UX
CpaBHH-TEJIbHBII
aHaIu3;
MHOTOKPHUTEpPHUAIbH
bI€ METOAbI
MPUHSTHS
peleHuii; Y Meer:
OCYILIECTBIISTh
METOA0JOTUYECKOE
000CHOBaHUE
Hay4HOT'O
HCCIIETOBAHMS;

YwucnoBbie
XapaKTEPUCTUK
Hu
BapHaIMOHHOTO
pana

YwucnoBbie
XapaKTePUCTUKH
BapHALlMOHHOIO psija,
CTaTHCTHYCCKHE u
WHTEPBAJIbHbIE
OIIEHKH TapaMeTpoB
pacrpeneneHus

OIIK-7

3HaeT JIOTHYeCcKue
METO/JIbI U TPUEMBbI
HAy4YHOTO
UCCIIEIOBAHMUS;
METO0JIOTHYECKHE
MIPUHIIMIIBI CO-
BPEMEHHOU HAyKH,
HaIpaBJICHUS,
KOHIIETIIUH,
MOJIETTUPOBaHUs B
obnacTu
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
pElIeHUs HayYHBIX
mpo0OJIeM; OCHOBBI
MOJIETTUPOBAHUS
YIpaBIEHYECKUX
peLIEHHUI;
JTMHAMHYECKUE
ONTUMU3ALIMOHHBIE
MOJIe-JTH;
MaTeMaTHYeCKHe
MOJICTTH

obcyxne-
HUE
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ONTUMAJIBHOTO
yIpaBiIeHUs AJs
HEIMPEPBIBHBIX U
JTUCKPETHBIX
MIPOLIECCOB, UX
CPaBHU-TEJIbHBIN
aHaIu3;
MHOTOKPUTEpPHUAIIbH
bI€ METO/BI
MPUHATHUS
peleHuii; YMeer:
OCYILECTBIIATh
METOA0JOTUYECKOE
00OCHOBaHUE
Hay4HOTO
UCCIIEIOBAHMS;

Panpr
TMHAMHUKH,
MIPOTHO3UPOBAH
He, aHaJInu3

CTPYKTYPHBIX
U3MEHEHUN

Panpr TUHAMHUKH:
MOHATHE W  BUJIHI,
MOKAa3aTet, METOIbI

a”Hajn3a TCHICHIUUA U
W3MEPEHHST CE30HHBIX
KoJIeOaHUIA,
MPOrHO3UPOBAHUE,
aHAJIN3 CTPYKTYPHBIX
H3MCHEHUH

OIIK-7,
I1K-1

3HaEeT JIOTUYECKUe
METOJIbI ¥ IPHEMBI
HAy4YHOTO
UCCIICIOBAHMS;
METOJI0JIOTUYECKHE
MIPUHIIHITBI CO-
BPEMEHHOMN HAYKH,
HaIpaBIICHUS,
KOHLETIUH,
MOJICTTUPOBAHUS B
obnactu
MPOSKTUPOBAHHUSI U
yIpaBiIeHUs
MH(POPMALIMOHHBIM
U CUCTeMaMU
WCTOYHUKU 3HAHUS
Y TIPUEMBI pabOTHI
C HMH; OCHOBHBIE
0COOEHHOCTH
HAy4YHOTO METO/a
MO3HAHUS;
MpOrpaMM-Ho-
1[EJIEBbIE METO/IbI
pEIICHUS HayYHBIX
po0JIeM; OCHOBBI
MOJICTTUPOBAHUS
yIpaBIeHYECKUX
peLIeHu;
TMHAMHYECKHE
ONTUMU3AIMOHHBIC
MO/JIe-IH;
MaTeMaTHYeCKHE
MOJIETH
ONTUMAJILHOTO
yIpaBiIeHUs A
HEMPEPBIBHBIX U

obcyxme-
HUC
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TUCKPETHBIX
MPOIIECCOB, UX
CpaBHH-TEJIbHBII
aHaIu3;
MHOTOKPHUTEpHUAIbH
bI€ METOAbI
MPUHSTHS
peleHuii; Y Meer:
OCYILIECTBIISTh
METOA0JIOTUYECKOE
000CHOBaHUE
Hay4HOT'O
UCCIIEIOBaHMUS;

3HaeT: METOAEI U
WHCTPYMEHTAIBHBI
€ cpeAcTBa
MPUKIATHON
nH(pOpPMATUKH TSt
aBTOMAaTHU3AINH
MPUKIaIHBIX
IIPOLIECCOB U
cosznanusg UC.
YMeer: IpUMEHATH
COBpEMEHHBIE
METO/IbI U
MHCTPYMEHTAJIbHBI
€ cpeacTBa
MPUKIATHON
UH(POPMATUKH IS
aBTOMAaTHU3ALUU U
uHpOpMaTU3aLUU
pelieHus
MIPUKJIAIHBIX 33729

CraTucTHuecKu
€ NUHIEKCHI

Knaccudukamms
CTATUCTHYECKHUX
HWHJIEKCOB.
OtpacneBast
CTATHCTHKA

OIIK-7

3HAeT JIOTHYECKue
METOJIbI ¥ TIPUEMBI
HAy4YHOTO
UCCIICIOBAHMS;
METOJI0JIOTUYECKHE
TIPUHIIHAIIBI co-
BPEMEHHOM HAYKH,
HaIpaBIICHUS,
KOHLETIUH,
MOJICTTUPOBAHUSI B
obnactu
MPOEKTUPOBAHUS H
yIpaBiIeHUs
MH(POPMALIMOHHBIM
u CUCTEeMaMHU
WUCTOYHUKU 3HAHUS
U TIpUEMbI pabOTHI
C HUMH; OCHOBHBIC

obcyxe-
HUC



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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0COOEHHOCTH
HAy4yHOTO METOo/a
MO3HAHUS;
pOrpaMM-Ho-
L[EJIeBbIE  METO/IbI
pCeIICHUA HAYYHBIX
npoOJieM; OCHOBBI
MOJICTTUPOBAHUS
yIpaBIeHYECKUX
peLieHui;
TMHAMHYECKUE
OIITUMHU3AITMOHHBIC
MO/JIe-1H;
MaTeMaTHYeCKHE
MOJIETN
OIITUMAJIBHOT'O
yOpaBleHUus IS
HEIPEPBIBHBIX U
TUCKPETHBIX
MPOLIECCOB, ux
CpaBHH-TEJIbHBII
aHaIIn3;
MHOTOKPHUTEpHUAIbH
bIC METOAbI
MPUHSTHS
pelennii;  YMeer:
OCYILIECTBIISTh
METOJIOJIOTUYECKOE
000CHOBaHUE
HAy4YHOTO
HCCJIETOBAHMS;

[TpuHIUIIBL
paboter ¢ B/I.
AHanuTtHyeckue
WHCTPYMEHTHI

paboThI C

OO0JIBIINMU
JTAHHBIMU

[Tpununsl paboThl C
B/l. Amnamutuueckue
MHCTPYMEHTHI PabOThI
C 00IbIIUMU
JTaHHBIMA -
MapReduce, Hadoop,
R

IK-1,
[1K-3

3HaeT: MeToAbl U
MHCTPYMEHTAJIbHBI
e cpencTBa
MPUKIATHON
uHGOPMATUKU IS
aBTOMAaTHU3AlUU
MIPUKIATHBIX
MIPOLIECCOB u
co3nanus UC.
YMeeT: mpuMeHsITh
COBpEMEHHBIC
METO/IbI u
WHCTPYMEHTAIBHBI
e cpencTna
MPUKIATHON
nHpOpMATUKH JIJIst
aBTOMATH3AINH |
nH(popMaTHU3aII
pelieHus
MPUKJIAIHBIX 3324

WNHurepak-
THUBHAs
JeKUus,
obcyxme-
HUE




16

3HaeT: yCTpOWCTBO
u

(G YHKIIMOHUPOBAHU
e COBpPEMEHHBIX
HGC; METOJIBI
aHanm3a
MPUKIATHON
oOiacrtu,
METOJI0JIOTUH U
TEXHOJIOTUHU
MIPOEKTUPOBAHHUS
UcG,;
MHHOBAIIIOHHBIE
METO/IBI u
MHCTPYMEHTAJIbHBI
X CpencTBa
MIPOEKTUPOBAHHUS
MH(POPMALIMOHHBIX
MIPOLIECCOB u
CHUCTEM.

YwMmeer:
MPOEKTUPOBATH
nH(pOpMaMOHHBIE
MPOLIECCHI u
CUCTEMBI,
a/IarTHPOBAaTh
coBpeMenHbie UKT

4.3.2. Cooeprcanue 1a60pamopHO-NPAKMUYUECKUX 3AHAMUN  NO
oucyuniune
Jlabopamopuoie 3anamus
Dopwn TexHono
HaumenoBanue | 1/e, pyeMsble Pesynbrarsl
No Conepxanne T'uu
TEMBI q KOMITE OCBOCHUS
oOyueHus
TCHIIUU
2 | IlepBuunas 1 | [lepBuunas [IK-1 | Bnaneer: 3amura
o0paboTka 0o0paboTka  JaHHBIX COBPEMEHHBIMU nabopato
TaHHBIX. CTaTHCTUYECKOTO METOJIaMH U pHOI
Koppemnsuonx HaOII0ACHN, MHCTPYMEHTAJILHBI paboThI
BII aHANN3 a0COIOTHBIE " MH CPEACTBAMHU
OTHOCHTEJbHBIC NPUKJIaJHOM
CTaTHCTHYECKHE UHQOPMATHKH IS
BCJIMYMHBI, CPEIHHE aBTOMAaTHU3AIHU
BEJINYMHBI, NPUKIAJHBIX 321349
BapUaIMOHHBIN Pa3IuIHBIX
aHAJIN3. KJIaCCOB H
@DyHKIMOHAIbHAS, coznanus NC
CTaTHCTUYECKas "
KOPpEITHLIUOHHAS
CBSI3H.
KoppenaniuoHHsbIi
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aHaJIm3,
HenmapaMeTpUIeCKue
METObl OOHAPYKEHUS
B3aHMOCBSI3eH
YuciaoBble YuciaoBble [1IK-1 Bnaneer: 3amura
XapaKTePUCTHK XapaKTePUCTUKU COBPEMEHHBIMH naboparo
u BapUallMOHHOTO psifa, METOAaMH U pHO#t
BApUALIMOHHOTO CTATUCTUYCCKHUEC u WHCTPYMEHTAIBHBI paboThI
psana WHTEPBaJIbHbIC MU CpeACTBAMU
OLICHKA TapaMeTpoB TIPUKJIATHOM
pacrnpeeneHus nH(pOPMATHKH IS
aBTOMAaTH3aIN
MPUKJIATHBIX 3a/1a4
Pa3IMYHBIX
KJaCcCOB U
cozganms UC
Panpr Panpr muHamuku: | [1K-1 Bnaneer: 3amura
TAHAMUKH, IIOHSATHE W  BHIBHI, COBPEMEHHBIMH nmaboparo
MIPOTHO3UPOBAH MOKAa3aTed, METOIbI METOAaMH 1 pHO#
ve, aHaJIn3 aHaJIM3a TEHICHIUNA U WHCTPYMEHTAIBHBI paboThI
CTPYKTYPHBIX WU3MEPEHHS CE30HHBIX MU CpeACTBAMU
U3MEHECHUN KoJIe0aHuid, MPUKIATHON
MIPOTHO3UPOBAHHUE, nH(pOPMATHKH NSt
aHall3 CTPYKTYPHBIX aBTOMAaTH3aIHN
H3MEHEHUH MPUKIIATHBIX 3a/1a4
Pa3IMYHBIX
KJaCcCOB U
cozganms UC
CraTucTHuecKkn Knaccudukamms [IK-1 | Bnaneer: 3amura
€ UHJICKCHI CTATUCTHYECKHUX COBPEMEHHBIMH naboparo
HHIEKCOB. METOIaMHU u pHOM
OtpacneBas WHCTPYMEHTAIBHBI paboThI
CTaTHUCTHKA MU cpencTBamMu
MPUKIATHON
nHpOpMATUKH JIJIst
aBTOMAaTH3aIHU
MPUKIATHBIX 3a/1a4
Pa3IMYHBIX
KJ1aCcCOB n
cozganms UC
[TpuHIHTIBI [Mpunnumner paboter ¢ | IIK-1, | Brageer: 3amura
paboter ¢ B/ BJI. Amnamutuueckue | I[IK-3 | coBpemeHHBIMU nmaboparo
AHaJIUTHYECKHUE WHCTPYMEHTBI PaOOTHI METOJIaMH1 u pHOM
UHCTPYMEHTBI c OOJIBIIMMU WHCTPYMEHTAIBHBI paboTHI
paboThl c JaHHBIMH - MU cpencTBamMu
OONBIINMH MapReduce, Hadoop, MIPUKIIATHOM
TAHHBIMU R nHpOpMATUKH JIJIst
aBTOMAaTH3aIHN
MPUKIATHBIX 3a/1a4
Pa3IMYHBIX
KJ1aCcCOB n

cosznauus UC



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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Bnaneer:
CITOCOOHOCTBIO
MPOEKTHPOBATH
nH(pOpMaMOHHBIE
MIPOIIECCHI 51
CHCTEMBI c
HCIIOJIb30BAHHEM
MHHOBAIIMOHHBIX
METOJIOB 51
WHCTPYMCHTAIbHBI
X CPEJICTB,
aJanTUPOBAThH
coBpemennbsie KT
K 3aJa4aM
npukiagaeix 4C

5. O6pa3oBaresibHbIE TEXHOJIOTHHU

Hcnonb30BaHWe  MEPCOHAIBHBIX  KOMIIBIOTEPOB  MPH  BBHIMOJIHCHHUH
nabopaTopHbIX pabOT W CcAade WTOTOBOTO 3adera. UTEeHHWE JEeKIHA ¢
WCITOJIb30BAaHUEM KOMITBIOTEPA U MPOEKTOPA, MPOBEICHUE Jab0paTOPHBIX paboT B
KOMITbIOTEpHOM Kitacce. [Ipu peanuzanuu y4eOHOU JUCIUTIIMHBI UCIIONB3YIOTCS
AJIEKTPOHHBIE MPAKTUKYMBbI, SJIEKTPOHHBIC YYCOHUKHU, TIPE3CHTAIMOHHBIC CPEICTBA
JMArHOCTUKU ¥ KOHTPOJISI, pa3padOTaHHBIE CHEruaiucTamMu kKadempsl U T.1.
VY nenbHBIN BeC 3aHATHMA, TPOBOJUMBIX B HHTEPAKTHUBHOUN (opme, cocTaBiseT 20%
ayJUTOPHBIX 3AHATUM.

6. YueOHO-MeTOAMYECKOe oO0OecleYeHHe CaMOCTOATENbHOH pPadoThI
CTYACHTOB

@opMa KOHTPOJIS U KPUTEPHUH OLIEHOK.

B cootBercTBUM ¢ Y4eOHBIM IUIAHOM TMPEIYCMOTPEH 3a4eT BO BTOPOM
ceMecTpe.
@OopMbI KOHTPOJIS: TEKYIIMH KOHTPOJb, IPOMEXKYTOUHBIM KOHTPOJIb IO MOIYJIO,
UTOTOBBII KOHTPOJb MO JUCIHUIIINHE.

ITpumepHOE pacnpeesieHne BpEMEHH CaMOCTOSITENIbHON pabOThI CTYACHTOB

[Ipumepnas

Bun camocrositenbHO#M paboThl TPYAOSMKOCTS, | DOpMUPYEMBIC

B 4. KOMITCTCHITHH

3aoyHas

paboTa ¢ TEeKIMOHHBIM MaTepPHAaJIOM, C YUeOHOM 6 OIIK-7
JUTEPATYPOMt
oTieperKarolas caMoCTosITeNIbHas paboTa (M3yueHue | 2 OIIK-7
HOBOT'O MaTepuaa Ji0 €ro W3JI0KSHHS Ha 3aHSTHSX )
CaMOCTOSITEJIbHOE M3yUYeHHUE pa3enoB nucuuiiiabl | 10 OIIK-7, T1K-1
BBIITOJTHEHME JIOMAIIIHUX 3aJaHMH, JTOMaITHIX 4 OIIK-7, TIK-1,
KOHTPOJIbHBIX PaboT I1K-3
MOJIFOTOBKA K JJAOOPAaTOpHBIM paboTaM, K 4 I1K-1, I1K-3
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IMMPAKTUYCCKUM U CEMHUHAPCKNUM 3aHATUAM

HOJATrOTOBKA K KOHTPOJILHBIM paboTam, 4 OIIK-7

KOJUIOKBUYMaM, 3a4€TaM

MOATOTOBKA K 3K3aMEHY (3K3amMeHaM) OIIK-7, ITK-1,
I1K-3

npyrue Buasl CPC (yka3aTh KOHKPETHO)

BBINOJIHEHHE PacYETHO-TpauIecKux paboT 2 OIIK-7, I1IK-1

BBITMIOJTHEHHE KYPCOBOM pabOThI MJIM KYpPCOBOTO

IPOEKTa

MOMCK, U3yUYEeHHE U Mpe3eHTalus UHPOpMAaLUHU 110 6 OIIK-7

3aJaHHOH Mpo0bJieMe, aHAJIN3 HAYYHbIX MyOIuKaui
10 3aJaHHOU TEME

UccleioBaTenbCcKas paboTa, yuactue B 4 OIIK-7, TIK-3
KOH(EPEHIMSIX, CCMHHApaX, OJUMITHAIAX
aHaJN3 JJaHHBIX 110 3aJJaHHOM TeMe, BLITTOJTHEHUE 8 OIIK-7, TIK-1

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

Hroro CPC: | 50

7. @OHJ OLEHOYHbIX CpPeACTB /AJsi TPOBelAeHHs] TeKYyIlero KOHTPOJsI
yCIeBAeMOCTH, TMPOMEXKYTOYHOH AaTTecTAMH 1O HUTOraM OCBOEHHUSA
JUCIUTINHBI
7.1. TunioBbIE KOHTPOJIBHBIC 3aJTaHUS

JlaGopaTopHbie pabOTHI:

JlabopaTtopHnast pabota 1. OcHOBHI aHanIM3a MTaHHBIX B Pandas.

Series. Hcnons3zoBanne uHaeckcos. DataFrames. Urenme u 3anuce DF.
Nunekcanus u BeigeneHne. MeToabl

JlaGopaTopnas pabora 2. OcHOBBI aHaIM3a JaHHBIX B Pandas
PaGota ¢ nponymenubiMu 3HadeHussMu. [{ukin o 3Hadenusim. ChusiHue u
coenuHenue. ['paduku

Jlabopartopnas padora 3. Pabota ¢ Jupyter Notebook
[loaroroBka k padore. IMnopT JaHHBIX. DKCHOPT AaHHBIX. [IpocMoTp u
VCCIIEIOBAHUE JAHHBIX

JlaGopatopHnas padota 4. Pabora ¢ Jupyter Notebook

N3Bneuenne wundopmaruu w3 nparadperimoB. JloOaBiaeHue MaHHBIX B
natadpeiM U yaanenue ux u3 Hero. KombunupoBanue natadpeiimMoB

Jlabopartopnas padota 5. Pabota ¢ Jupyter Notebook

Ounbrpanus. CoptupoBka. ArperupoBanue. OuucTtka JaHHBIX. [lpyrue
M0JIE3HBIE BO3MOKHOCTH

JlaGopatopnast pabora 6. OcHOBBI aHanW3a JaHHBIX Ha python c
ucronbp3oBanneM pandast+sklearn
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IIpumepHvili nepeueHvb 80NMPOCO8 K NPOMENCYMOYHOMY KOHMPOIIO UIU
3auemy no 8cemy uzyuaemomy Kypcy:
1. Knaccudukaius MOXKET ObITh:
OpnHomepHOH (IO OAHOMY IIPU3HAKY)
Komepnon
MHuoromMepHoi (110 AByM U 0oJiee TpU3HaKaM )
BaymuuBoit
2. ABTOoMaTH4eckoe pa3OueHHe IEMEHTOB HEKOTOPOTO MHOXKECTBA (OOBEKTHI,
JTAaHHBIC, BEKTOPA XapaKTEPUCTHUK) HA TPYIIIHI IO MPUHITUAITY CXOKECTH:
KJIaCTEPU3aIIUS
KJ1accuduKanus
WHTEPIOJISAIIHS
MOIYJISIIAS
3. Kakue u3 aaropuTMOoB OTHOCSITCS K allTOPUTMaM KJIaCTEPU3aIIUHN:
Mertox OmmkalIIero cocena
MuHuManbHOE MOKPBIBAIOIIEE JIEPEBO
k-Means anroputm
4. BpiOepuTe BEpHbIE YTBEPKICHUS:
Mopenbs xpaHeHus W OOpaOOTKM [aHHBIX B TPAAUIIMOHHOW 0a3e JaHHBIX
BEPTUKAJIbHAS MOJIEb.
Mopens xpaHeHus u 0OpabOTKM JaHHBIX B 0a3ze OOJBIIMX JIaHHBIX
BEPTUKAJIbHAS. MOJIENb
Mogens xpaHeHuss U OOpaOOTKH JaHHBIX B TPATUIIMOHHOM 0a3e JTaHHBIX
TOpPU30HTAJIbHAS MOJICITH
Mogaens xpaHeHuss W 0OpabOTKM JaHHBIX B 0a3ze OOJBIIMX JaHHBIX
TOpPU30HTAJIbHAS MOJICITH
5. Knaccuduxamms merogos Data Mining mo 3agadam
3a/1auu KiacCu(PUKaIy 1 KIacTepU3aliuu
3a/1a4v IPOTHO3UPOBAHUS
1,2
HET BEPHOTO
6. Llenu knacrepuzanuu
MOHUMAaHUE JAHHBIX MYTEM BbISIBIICHUS KJIACTEPHOUN CTPYKTYpPbI
CKaThe TaHHbIX
0OHapyKeHHE HOBU3HBI
1-3
7. Ilpy wmCmoyIb30BaHWUU KAaKOTO METOJa HEOOXOIMMO 3a/1aBaTh KOJIMYECTBO
KJIacTepOB?
MeToJ k-cpenHux
METOJ1 OMKHETO cocera
BCSI TPYIINA UEPAPXUUECKUX METOJIOB
BCE OTBETHI HEBEPHbI
8. K kakoii rpymnmne MeToJ10B OTHOCUTCSI METO/ OJIMXKHETO cocesa’?
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nepapxuueckuii KA
owicTphIit KA
00a 0TBeTa HEBEPHBI
9. Ilpouecc mocneaoBaTENIbHOIO YKPYIHEHHSI KIJIACTEPOB JIEKUT B OCHOBE
padoTHL...
uepapxuueckoro KA
OBICTPOTO
BCEX METO/IOB
10.OcHOBHBIE MEpBI PACCTOSIHUS MEXAY OOBEKTaMU TMPU HCIOJIb30BAHUU
uepapxudeckoro Mmeroga KA:
eBKJIUJI0BO PACCTOSTHHUE
KBaJIpaT €BKJIMJIOBA PACCTOSTHUS
MaHX3TTEHCKOE PaCCTOSHUE
paccrosiaue YeOrbIeBa

7.2. Meroanyeckue MarTepHaJibl, OINpeaessiiolue NPoueaypy OLECHHMBAHUSA
3HAHMI, yMEHUi1, HABBIKOB M (MJIM) ONBITA IEATEJIbHOCTH, XaPAKTEPHU3YHOIIHUX
3Tanbl (OPMUPOBAHUS KOMIIETECHLMH.
a) Kputepuu oneHuBaHus KOMIIeTEHIIUi (Pe3yIbTATOB).
[IporpamMmmMoil THCUMIUIMHBI B LEISAX MPOBEPKH NMPOYHOCTU YCBOECHHUS MaTepualla
pelyCMaTpUBAETCS MPOBEACHUE PA3IMUHBIX (OPM KOHTPOJIS:
1. Texymmii KOHTpPOJIb — 3TO IIPOBEPKA IIOJHOTHl 3HAHUH 1O OCHOBHOMY
MaTepuasy AUCHMILUTMHApHOTO Moy (JIAM).
2. [IpoMexyTOUHBIM KOHTPOJIb - UTOrOBasl IPOBEPKA YPOBHS 3HAHUM CTYJIEHTA I10
JAHHOM JMCUUILIMHE B KOHUE cemecTpa (B (opMe YyCTHOrO WJIM MUCBMEHHOIO
’K3aMEHa, CETEBOr0 KOMIBIOTEPHOIo TecThupoBaHud.) IIpomexyrouHoin ¢opmoit
KOHTPOJISI 3HAHHUM, yMEHUI U HABBIKOB IO TUCLUIUIMHE SIBJIETCA SK3aMEH.
OOmmii pe3ynbTaT BBIBOAUTCS KaK HHTErpajibHas OLIEHKA, CKJIaJbIBarollas W3
TeKyIero KOHTpoJs - 50% u mpoMexyTouHOTo KOHTpOIis - 50%.
Tekymuii KOHTPOJIb 110 JUCHUIUINHE BKIIFOYACT:
- Iocelenue 3ausatuii - 10 6amios,
- ydacThe Ha NPAaKTHUECKHUX 3aHATUAX (YCTHBIM OINpOC, pelleHue 3agad) - 25
0aJlJIoB,
- BBIIIOJIHEHHUE JTAOOPATOPHBIX 3a/laHuil — 25 0alos,
- BBINIOJIHEHUE JOMAITHUX KOHTPOJIBHBIX paboT (camocTtosiTenbHas padora) - 10
OaJoB.
Tekymuii KOHTPOJIb 110 [IM:
NUChbMEHHAsi KOHTPOJbHAs paboTa -15 0aos;
TecTupoBaHue — 15 6amos;
IIpoMeXyTOUHBIM KOHTPOJIb IO AUCLUILINHE BKIIOYAECT:
- YCTHBIN 9K3aMeH (TecTupoBanue) - 30 6aoB,

Kpumepuu oyenxu nocewenus sanamuu — oueHka BbicTaBigercs no 100
OaJIbHOM CHCTEME U COOTBETCTBYET MPOLEHTY 3aHATUN, KOTOPBIE MOCETHII CTYIEHT
Y3 BCETO KOJIMYECTBA Ay IMTOPHBIX 3aHITUHN IPELYyCMOTPEHHBIX JIM.
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Kpumepuu oyenxu yuacmus na npakmudeckux 3aHAmMusxX

Yemuwiit onpoc. PazBepHYTHIN OTBET CTYJICHTA JIOJKEH MPEJCTABIATh COOOM
CBA3HOE, JIOTMYECKH TOCIEAOBaTeIbHOE COOOILIEHWE Ha 3a/laHHYI0 TEMY,
MOKA3bIBaTh €r0 YMEHHUE IPUMEHATh ONPEACIICHUS, IMPAaBWIA B KOHKPETHBIX
ciyvasx.

[Toka3arenu oueHUBaHUS:

1) MOJHOTa Y NPABUIBLHOCTH OTBETA;

2) CTENEHb OCO3HAHHOCTHU, IIOHUMAHUS U3YUYEHHOIO;

3) s3BIKOBOE O(POPMIICHHE OTBETA.

Kpurepnuu onieHMBaHus yCTHOTO ONpoca:

86-100 OamioB CTaBUTCS, €CIW CTYIAEHT IMOJHO U3Jaraer Marepual
(oTBeuaeT Ha BOMPOC), JAET MPABHIBHOE OINPEJEICHNE OCHOBHBIX MOHSITHUMH;
oOHapyKMBaeT NOHMMaHUE MaTepHualia, MOXET OOOCHOBaTb CBOM CYXKICHUS,
IPUMEHUTH 3HAHUS HA MPAKTUKE, TPUBECTH HEOOXOAUMbBIE PUMEPHI HE TOJIBKO M3
y4eOHMKa, HO U CaMOCTOSITEIbHO COCTaBJIEHHBIC;, H3JIaraeT MaTepual
MOCJIEA0BATEIBLHO U MIPABUIILHO C TOUYKH 3PEHHS HOPM JIMTEPATYPHOTO S3bIKA.

66-85 OaJIOB CTaBUTCS, €CJIM CTYACHT JIa€T OTBET, YAOBJICTBOPSIOIMIUA TEM
xe TpeboBaHusIM, 4TO 1 1 86-100 6amnoB, HO AomyckaeT 1—2 omuOKu, KOTOphIE
caM € HCIpaBisieT, U 1—2 Hemouyera B MOCIEAOBATEIHOCTH U A3bIKOBOM
0o(OPMIICHUH U3JIaraeMoro.

51-65 Gann craBUTCS, €CIU CTYIEHT OOHApYXUBaeT 3HAHWE W TOHUMAHHE
OCHOBHBIX TOJIOXKEHUW JTaHHOW TEMbI, HO WU3JIaraeT MaTephal HEMOJHO U
JIOTYCKAeT HETOYHOCTH B OTNPENICTICHUU TOHATUN WM (HOPMYJIMPOBKE MPABUIL; HE
yMeeT JOCTAaTOYHO TIyOOKO W JO0Ka3aTeJIbHO OOOCHOBAaTh CBOM CYXKICHHUS U
MPUBECTH CBOM MPUMEPHI, U3JaracT mMaTepuaa HEMOCJeI0BATeIbHO U JOMYyCKaeT
OIIHUOKH B SI3IKOBOM O(POPMIICHUU U3JIaraeMoro.

0-50 GamioB cTaBHUTCA, €CIM CTYIEHT OOHApYy>KMBaeT HE3HAHHWE OOJbIIEH
YaCcTU COOTBETCTBYIOIIEIO BOIMPOCA, JOMYCKaeT OMMOKA B (POPMYTUPOBKE
OTPE/ICIICHUI U MPaBUJ, UCKAXKAIOIINE MX CMBICI, O€CIOPSAI0YHO U HEYBEPEHHO
u3JIaraeT MaTepuannl.

Pewenue 3aoau.

86-100 GamIoB BBICTABIAETCS, €CIM CTYJICHT CTYJICHT JIEMOHCTPUPYET
3HaHUSA TEOPETUYECKOrO0 M MPAKTUYECKOr0 MaTepuana IO TeME MNPAKTUYECKOU
paboThl, oOmpenensieT B3aUMOCBA3M MEXKIy TOKazaTelsMu  3agadyd, AacT
MPAaBWIBbHBI QJITOPUTM PEUICHUS, ONPEAECHSET MEXIUCIUIIMHAPHBIE CBSI3U IO
YCJIOBUIO 3aJJaHUS.

66-85 OannoB BBICTABIAETCSA, €CIU CTYIEHT JIEMOHCTPUPYET 3HAHHS
TEOPETUYECKOTO M MPAKTUYECKOr0 MaTepuaiga Mo TeME MPaKTUYECKOW paloThl,
JIONyCKasi HEe3HAYMTEIbHbIE HETOYHOCTU MPU PEIICHUH 3a7ad, UMes HEIMOIHOEe
MOHMMAaHUE MEXKJIUCHMUIUIMHAPHBIX CBS3€H MPHU MPaBWIHLHOM BBIOOpE alropuTMa
pelIeHus 3aJaHus.

51-65 Oann BBICTABISETCS, €COM CTYACHT 3aTPYAHSETCA C MPaBUIBHON
OIIEHKOM MPeJJI0KEHHOM 3a7a4M, 1aéT HEMOJHBIN OTBET, TPEOYIOINM HABOISIINX



23

BOIIPOCOB IMpENoaBaTelis, BbIOOp alropuTMa pPelIeHUs 3a7aud BO3MOXKEH MpU
HABOSIIMX BOIIPOCAX MPETNo1aBaTelIs.

0-50 OGanoB BBICTABISIETCS CTYACHTY, €CIM OH JAET HEBEPHYIO OLIEHKY
CUTYAIINH, HETIPABUIILHO BHIOUPAET arOPUTM PEIICHHUS.

Kpumepuu oyenku evinonnenue 1ab60pamopHuix 3a0aHui.

OCHOBHBIMH  TIOKA3aTENIIMH  OILICHKH  BBITIOJIHEHHOW  CTYJACHTOM H
MPEICTABICHHOMN TSl IPOBEPKU PAOOTHI SIBISIOTCS:

1. CteneHb COOTBETCTBHS BBIMIOJHEHHOTO 3aJIaHUS MOCTABIECHHBIM IIEJISIM,
3a/1ayaM 1 TpeOOBaHUSM;

2. OdopmieHnue, CTPyKTYpHUpOBaHUE W KOMMEHTHpPOBaHUE J1abOpaTOpPHOM
padoThI;

3. YHUKaJIbHOCTh BBIMOJHEHHUE pabOThI (OTIWYKE OT pabOT KOJUIET);

4. YcnenHble OTBETHI Ha KOHTPOJIBHBIE BOIIPOCHI.

Kputepuu onieHku 1a0opaTopHOi pabOTHI.

86-100 OGammoB - odopMICHHE COOTBETCTBYET TpPEeOOBaHHUSIM, KPUTEPUHU
BBIJIEP>KaHBbI, 3aIIMTa BCETO TEPEYHs KOHTPOJIBHBIX BOIPOCOB.

66-85 ©OamioB - odopMIEHHE COOTBETCTBYET TpPEOOBAHHIM, KPHUTEPUH
BbIJIEp>KaHbI, 3alIATA TOJBKO 10 85 % KOHTPOJBHBIX BOIIPOCOB.

51-65 OGamn - odopmileHHE COOTBETCTBYET TPEOOBAHUSIM, KPUTEPHUH
BbIJIEp>KaHbI, 3alIATA TOJBKO 710 51 % KOHTPOJIBHBIX BOIIPOCOB.

0-50 GamioB — oopMiieHHE HE COOTBETCTBYET TPEOOBAHUSM, KPUTEPUH HE
BbIJICp>KaHbI, 3alI1Ta TOJIbKO MeHee 51 % KOHTPOJIBbHBIX BOIPOCOB.

Kpumepuu oyenxu  6vinonHeHusi OOMAWHUX — KOHMPOJbHLIX — paboOm
(camocmosmenvhas paboma.

OCHOBHBIMH ~ TIOKA3aTEJIMH  OIICHKM  BBIMIOJHEHHOH  CTYACHTOM U
IPEICTABICHHOMN JJI1 MPOBEPKU JOMAIIHEW KOHTPOJILHON paOOThI SABIISIFOTCS:

1. Crenenb COOTBETCTBHS BBIMOJTHEHHOTO 3aJaHMs TMOCTABICHHBIM IIEIISIM,
3a/1auaM U TpeOOBAHUSIM;

2. OdopmieHue, CTPyKTYpHpOBaHHE W KOMMEHTHpPOBaHWE J1abOpaTOpPHOM
padoTHI;

3. YHUKaNIbHOCTD BBITIOJIHEHHE PA0OTHI (OTIMYHE OT padOT KOJIJIET);

4. YcnenHple OTBEThl HA KOHTPOJIbHBIE BOIPOCHI.

Kpurepuu olieHku goMaiiiHeid KOHTPOJIbHON paOOTHI.

86-100 ©OamnoB - CTYAEHT TMPABUIBHO BBIMOJHUI HMHIUBHUAYaJIbHOE
camocTosTeNbHOE 3aanue. [loka3an oTau4HbIe BiIaJIeHUs] HABBIKAMHU TPUMEHEHUS
MOJIYYCHHBIX 3HAHUM M YMEHMM TpH pelIeHHH Npo(ecCHOHaNbHBIX 3a7ady B
paMKax yCBOEHHOro yueOHoro matepuana. OTBETHS HAa BCE OMOJIHHUTEIbHBIC
BOMPOCHI Ha 3aIIUTE.

66-85 0ayyIOB - CTYAEHT BBINOJHWUI HMHIUBUIYaJbHOE CaMOCTOSITEIIbHOE
3aJlaHue ¢ HeOONBIIMMU HETOYHOCTSMU. [lokazan xoporire BiaJeHUsT HaBbIKAMU
IPUMEHEHUS TIOJYYCHHBIX 3HAHUN U YMEHHUH MPHU penieHuu mpodhecCuOHaTbHBIX
3aJlad B paMKax YCBOGHHOIo y4yeOHoOro marepuana. OTBeTHJ Ha OOJIBIIMHCTBO
JOTIOJTHUTENBHBIX BOIPOCOB HA 3aIUTE.
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51-65 Oamn - CTYAEHT BBIMOJHWI HWHIUBHAYaJbHOE CaMOCTOSTEIIbHOE
3aJlaHue C CYIIECTBEHHBIMH HETOYHOCTsIMH. [lokazanm yaoOBIETBOPUTEIHLHOE
BJIa/ICHWE HABBIKAMU MPUMEHEHUS MOTYYCHHBIX 3HAHUN ¥ YMEHUU TIPH pEIICHUU
npoecCHOHANBHBIX 3a7a4 B paMKax YCBOEHHOro ydeOHoro marepuana. Ilpu
OTBETaX Ha JOIOJHHUTENIbHbIE BOMPOCH HA 3alUTe OBLIO JOIMYIIEHO MHOTO
HETOYHOCTEM.

0-50 GamioB — TpPH BBIMOJHEHUH WHIUBUIYAIBHOTO CaMOCTOSITEIHHOTO
3alaHusl CTYJEHT TMPOJEMOHCTPUPOBAJ HEJOCTATOYHBIM YPOBEHb BIIAJICHUS
YMEHUSIMA W HaBbIKAMH TIPU PEUIEHUU NPOGECCHOHANBHBIX 3a/lad B paMKax
YCBOEHHOTO ydueOHOro Matepuana. [Ipu oTBeTax Ha NOMOJHUTEIHLHBIE BOIIPOCH! HA
3aIUTe OBLIO OMYIIEHO MHOKECTBO HETOYHOCTEH.

Kpumepuu oyenxu mexywezo xoumponsn no /M (MucbMeHHass KOHTPOIbHAS
paboTa U TECTUPOBAHUE).

Iucomennas xonmponvHas paboma COCTOUT U3 ABYX THIIOB BOIIPOCOB:

1. TeopeTnueckue BOMPOCHI U3 Kypca JICKITUH M MPAKTHIECKUX padoT. - 40
OasoB.

2. TlpakTrdeckue BOMPOCHI M 3aJa4d IO JICKITMOHHOMY U TIPAKTHYECKOMY
Matepuaiy. - 60 6amios.

86-100 OamioB - CTYAEHT, MOKa3ajdl BCECTOPOHHEE, CUCTEMATHYECKOE H
rIyOOKO€ 3HaHME Y4eOHOro MarepHuana, CaMOCTOSTEIHLHO OTBETHJI Ha BOMPOCHI,
OTBET OTJMYAETCs] OOraTCTBOM H TOYHOCTHIO HCIIOJB30BAHHBIX TEPMHUHOB,
MaTepHa U3JiaraeTcs MocieI0BaTeIbHO U JIOTHYHO; MOKa3ajl OTJIMYHbIE BIIaJICHUS
HAaBBIKAMHM TMPUMEHEHHS TIOJYyYCHHBIX 3HAHUW U YMEHUW TIPpU PEIICHUU
npo(ecCUOHANIBHBIX 3a/1a4.

66-85 0amioB - CTyJAEHT, MOKa3al MOJHOE 3HaHWE Y4EeOHOTro MaTepuania, He
JOMYCKAIONMH B  OTBETE CYIIECTBEHHBIX HETOYHOCTEH, CaMOCTOSATEIHHO
BBITIOJTHABIIIANA OTBETHBIIINI HA BOMPOCHI; MOKA3ajl XOPOIIKE BIaJCHUS HABBIKAMU
IPUMEHEHUS TIOJYYCHHBIX 3HAHUN W YMEHHWH MpH pemeHrur MpodecCHOHaTbHBIX
3ajaq

51-65 OGamm - cTyneHT, OOHApYXUBIIMK 3HAHHNE OCHOBHOTO YYEOHOTO
MaTepuaiga B 00bEMe, HEOOXOIUMOM IS JalbHEHIIeld y4eObl caMOCTOATEIHHO
BBITIOJTHUBIINN 3a/aHUS, OJHAKO JOMYCTHUBIINN HEKOTOPHIC IMOTPEIIHOCTH TpHU
OTBETC Ha BOIPOCHI;, IIOKa3al YIOBIETBOPUTEIHHOE BJAJICHUE HaBBIKAMU
NIPUMEHEHHUS TIOJTYYCHHBIX 3HAHUWA M YMEHHH TPHU pelieHUH MpodeccrnoHaIbHbIX
3amad.

0-50 OamymoB — BBICTABISETCS CTYIAEHTY, OOHApPYKUBILIEMY IpOOEIbl B
3HAHUSAX WM OTCYTCTBHE 3HAHWN 1O 3HAYUTEIILHOW YacTH OCHOBHOTO Y4YEOHOTO
Marepuana, HE BBINOJHUBIIEMY 3aJaHWsl, JAOMYCTUBIIEMY TPUHIIUIHATHHBIC
OIMMUOKH TPU OTBETE HA BOMPOCHI, MPOJAEMOHCTPUPOBAI HEIOCTATOUYHBIN YPOBEHb
BJIQJICHUS] YMEHUSIMU U HaBBIKAMU TIPU PEIICHUN TPOPECCUOHATILHBIX 3a/1a4.

Kputepuu BBICTaBICHHS OIICGHOK 3a mecmupoganue TeCTOBOE 3aJaHHE
COCTOMT U3 MATHAIATH BOIIPOCOB. Bpems BoimosmHeHus pabotel: 15-20 MuH.

86-100 G6amioB - olleHKa «OTINYHO» — 13-15 mpaBUIIbHBIX OTBETOB;

66-85 GanoB - oneHka «xoporo» — 10-12 npaBuIbHBIX OTBETOB,;
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51-65 Ga - OLIEHKA «yI0BJIIETBOPUTEIIBHO» — 8-9 IPaBUIIbHBIX OTBETOB;

0-50 GamnoB — OLEHKA «HEYJIOBJIETBOPUTEIHLHO» — MEHEee § MPaBUIIbHBIX
OTBETOB.

Kpumepuu oyenxu 3auema

B mnpoBepka kauecTBa MOATOTOBKH CTYJICHTOB Ha 3ayeTe 3aBepIIaeTCs
BBICTaBJICHUEM OTMETOK «3a4YTECHO» («OTIHYHOY, «XOPOIIIOY,
«YIOBJICTBOPUTEIBHO») W  «HE  3a4TCHO»(€CIM  TOJy4deHa  OICHKa
«HEYJIOBJIETBOPUTEIIBHO ).

86-100 ©OamioB - OIEHKAa «OTJIWYHO» - TPABUIBHO OTBETWI Ha
TEOPETUYECKHE BOMPOCHI. PemieHpl MpaBUILHO BCE 3aJaydl U MPAKTUUYECKUE
BOMPOCHI. [IpaBriIbHBIC OTBETHI HA JOTIOJHUTEIBHBIC BOIIPOCHI.

66-85 OammoB - omeHka «xopomo» — [IpaBuibHBIE OTBETHI Ha
TEOPETUUECKUE BOMNPOCHI. PemieHbl Bce 3amaun. Hanmnuue HE3HAYUTEIBHBIX
HETOYHOCTEH B pemieHnd 3amad. He Ha Bce MOMONHUTEIbHBIC BOIPOCHI JaHBI
TOYHBIC OTBETHI.

51-65 Oamr - OmEHKA «YIOBJICTBOPUTEIHHO» - HEIOJHBIE OTBETHI HA
TEOPETUYECKUE BONPOCHL. Hamnmume HETOYHOCTEN B pEIEHNH 3a1a4.

0-50 GannmoB — OIlEHKA «HEYIOBJIETBOPUTEIHLHO» - HE JaHbl OTBETHl HaA
TEOPETUUYECKHE BOMPOCHL. B perneHunsx uMeroTcst rpyobie OIMUOKH.

8. YueOHo-MeTOAN4YECKOE 00ecneyeHne TUCIUILIUHBI

a) aapec caiiTa Kypca

1. VYuebubii kypc Ha 1uatrdpopme Moodle  «KommbroTepHoe
MOJICTUPOBAHUE B YKOHOMUKE) — Pexum J0CTyTA:
http://edu.dgu.ru/course/view.php?id=2051 (nara oopamenns: 11.03.2021)

0) OCHOBHAsI JINTEPATypa

1. [TanemoB C.B. HHTennexkTyanbHBIM aHaIU3 JaHHBIX : Yy4yeOHOE
nocooue / IlampmoB C.B.. — Camapa : IloBomkckuii TOCYAapCTBEHHBIN
YHUBEPCUTET TEJIEKOMMYHUKaIui u uHpopmatuku, 2017. — 127 ¢. — Texker :

AJIEKTPOHHBIN // DnekTpoHHO-0mOnnoreunas cucrema IPR BOOKS : [caiit]. —
URL: https://www.iprbookshop.ru/75376.html (mata obpamenus: 11.03.2021). —
Pexum nocryna: miist apropusup. [losnb3oBarenen

2. 3amatuHn A.B. BBeneHue B HMHTEIEKTyalbHbIM aHAIU3 JTAHHBIX
yuebHoe mocooue / 3amarud A.B.. — Tomck : M3natenwckuit Jlom Tomckoro
rocyaapcTBeHHoro yHuBepcuteta, 2016. — 119 ¢. — ISBN 978-5-94621-531-2.
— Tekct : anekTpoHHbIN // DnekTponHo-Oubnoreunas cuctema IPR BOOKS :
[caiit]. — URL: https://www.iprbookshop.ru/109021.html (mata oOpareHus:
13.03.2021). — Pexxum moctyma: i aBTOPU3HUP. MOJIb30BaTeNei

B) IONOJIHUTEILHASL JINTEpPaTypa

3. AJleKCaHIpOBCKast IO.IL Nudopmarmonnsie TEXHOJIOTUU
CTaTUCTMYECKOTO aHalu3a JaHHBIX : y4eOHO-MeToauueckoe mocodue /
Anexcanapockas FO.II.. — Kazawp : KazaHckuil  HallMOHAJIBHBIN

WCCIIeIOBATeNIbCKUI TeXHOJoTu4Yecknii ynusepcuter, 2019. — 152 ¢. — ISBN



26

978-5-7882-2636-1. — TeKkCT : AJIEKTPOHHBIN // DIEKTPOHHO-OUOIMOTEUHAS
cuctema IPR BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/100535.html
(mata oOpamenus: 11.03.2021). — Pexum jgoctyma: s aBTOPH3HP.
[Tonb3oBarenen

4, Data Science. Hayka o ganuwsix ¢ myns: Ilep. ¢ anrm - 2-e w3,
nepepad. u por. - CI16.: BXB-IlerepOypr, 2021. - 416 c.: un.

d. Bbpycennie A.I'. Ananu3 pganHHeix W mporeccoB. Y.1. Merogsl

CTaTHUCTUYECKOTO aHall3a JaHHBIX : yueOHoe mocobue / bpycenner A.I.. —
benropon : benropoackuil rocy1apCTBEHHBIN TEXHOJIOTUYECKUA YHUBEPCUTET UM.
B.T'. lllyxora, 9bC ACB, 2017. — 63 c. — ISBN 978-5-361-00540-6. — Texkcr :
AJIEKTPOHHBIN // DnekTpoHHO-0mOnnoreunas cucrema IPR BOOKS : [cait]. —
URL: https://www.iprbookshop.ru/92237.html (mara oOpamenus: 13.03.2021). —
Pexxum noctyna: 1jst aBTOpU3HP. MOJIb30BATENEH

9. Ilepeyenb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKANMOHHON CeTH
«HTEpHET», HEOOXOTUMBIX /IJIsI OCBOECHHSI THMCIMILIAHBI.

1. eLIBRARY.RU [DnektpoHHbIli pecypc]: 3JeKTpoHHas Oubimoreka /
Hayu. oanektpoH. ©0-ka. — MockBa, 1999. - Pexum pgocryna:
http://elibrary.ru/defaultx.asp (nara oopamenus: 01.03.2021). — fI3. pyc., aHrm.

2. Moodle [DnexkTpoHHBIM pecypc]: cucTeMa BUPTYaIBHOTO OOyYEHHEM:
[6a3a mamnbIX]| / Jlar. roc. yH-T. — Maxaukana, r. — Jloctyn u3 ceru JAI'Y wim,
MOCJIE PETUCTPAIMM U3 CETH YyH-TAa, W3 JI000N TOYKH, WUMEIOIICH IOCTyl B
unrepHer. — URL: http://moodle.dgu.ru/(naraoopamenus: 21.03.2021).

3. Dnektponnsiii katanor Hb JII'Y [DnexktponHbIil pecypc]: 6a3a ITaHHBIX
COIEpXKUT CBeldeHus 000 Bcex BUAax JuT, nocrynarommx B ¢ona Hb
JAI'Y/larectanckuit roc. yH-T. — Maxaukamna, 2010 - Pexum pocrymna:
http://elib.dgu.ru, ceo6oaubI (naTa oopamenwus: 01.03.2021).

10. MeToauveckue yKa3aHus 1Jisl 00yYAKOLIUXCH 110 OCBOCHHUIO TUCHMILIMHBI

JUIs  u3ydeHusT TEOPETHYECKOTO Kypca  CTyACHTaM  HEOOXOIUMO
WCITOJIB30BATh JICKIIMOHHBIA MaTepual, YYeOHUKNA U y9eOHbIE TTOCOOUS M3 CIHCKa
OCHOBHOW W  JIONOJHHUTENILHOW JIUTEpaTypbl, HHTEpHET UCTOYHUKHU. [lo
JTUCHUTUIMHE «AHANN3 OOJBIIUX JAHHBIX» B KOHIIE Ka)XJAOT0 MOJYJIS MIPOBOJUTCA
KOHTpOJIbHAs padoTa.

PaGouelt mporpammoil  TUCHMIUIMHBI  «AHAMM3  OOJBIIUX  JAHHBIX»
MpeayCMOTPEHA CaMOCTOsTENIbHAas paboTa CTyAeHTOB B o0beMe 122 wyacos.
CamocrosiTenbHas paboTa MPOBOAUTCA C 1ENbl0 yrayOJieHHWs 3HAHUU 10
JTUCITUTIIMHE U TIPETyCMaTPHUBAET:

— 4YTEHHWE CTyJIEeHTaMH PEKOMEHIOBAHHOW JHTEPATypbl W YCBOCHUE
TEOPETUUECKOTO MaTeprasa JUCIUILINHEI;

— TIOJITOTOBKY K JIA0OPATOPHBIM 3aHSATHUSIM;

— BBITIOJTHEHNE UHANBUYATbHBIX 3a1aHUM;

— MOATOTOBKY K TaOOPaTOPHBIM M KOHTPOJBHBIM paboTaM, SK3aMEHY.

C caMoro Hayana U3y4yeHUs JUCUUIUIMHBI CTYIEHT JOJDKEH YETKO YSCHUTb,
4TO0 0€3 CHCTEeMAaTHYEeCKOW CaMOCTOSITEIBPHOW pabOTHI yCIIeX HEBO3MOXKEH. JTa
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paboTa AO0JKHA PEryJiipHO HAaYMHATHCA Cpa3y IMOCiE JEKIMOHHBIX 3aHSITHH, IS
3aKpeIUIeHUs] TOJIbKO 4YTO TMpoijeHHoro wmartepuana. llocne  ycBoeHue
TEOPETUYECKOr0 MaTepHualia MOKHO MPUCTYNHUTh K CAMOCTOSITEIbHOMY PELICHUIO
3a/1a4 U3 y4eOHHUKOB M MOCOOUH, BXOASIIMX B CIIUCOK OCHOBHOM JIUTEPATYPHI.

11. TIlepeyeHb HWH(OPMALMOHHBIX TEXHOJOIHil, MCHOJb3yeMbIX IpPH
OCyLIeCTBJIEHUM 00pa30BaTeIbHOIO Mpolecca MO JAUCHHUILINHE, BKJIOYas
nepeyeHb MPOrPAMMHOI0 odecrieyeHusi 1 MHGOPMALMOHHBIX CHPABOYHBIX
cucTeM

WHTepHEeT-pecypchl, MyJIbTUMEIMA, dIeKTpoHHas modra, MS Office — maket
oucHeix mporpamm, Python 3.9.9, uucTpymeHTapmii 1uisi 00paOOTKM JaHHBIX
Anaconda.

12. Onmcanue MaTepUAIbHO-TEXHUYECKOM 0a3bl, HeOOXOAUMOM JIsl
OCylIeCTBJIEHUS 00Pa30BaTEJbHOI0 MPOLECCA MO ANCIUIINHE

l. Ayautopun, OCHAIICHHbIE KOMIBIOTEPAMU U  MYJbTUMEIUNHBIM
000py0BaHUEM JIJIsl TPOBEICHUS JICKITMOHHBIX U JIA0OPATOPHBIX 3aHITH.

2. Jlaboparopusi, OCHaIllEHHAs CIEIUAIN3UPOBAHHBIMHU IIpOTpaMMaMu JIJist
MPOBEICHUS BUPTYAJIbHBIX KOMIBIOTEPHBIX HCCJICAOBAHUM;  IMO3BOJIAIOLIAS
paboTaTh C DJIEKTPOHHBIMH H3JaHUSMU By3a W oOecrmeduBarolias JAOCTYIl B
HNuTepHer.


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

