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1. IllepeyeHb NJaHUPYEeMBbIX Pe3y/JIbTATOB 00y4YeHHUSs 10 AUCHMILIMHE, COOTHECEHHBIX C

IJIAHUPYEMbIMH Pe3yJIbTaTaAMH OCBOEHHS MPOrPpaMMbl

1.1. Huctmmmaa  B1.B.JIB.01.23.09 «Busyanuzanusi JaHHBIX»  00€CIIEYMBACT
OBJIQJICHHE CACAYIOIIMMU KOMIIETEHUHUSIMHU C YYETOM MHAMKATOpA:
Kon HanmeHnoBanue Kon nnnukaropa HaunmenoBanue
KOMIIETCHLIUH KOMIIETEHIINHU KOMITETEHIIUH WHJMKaTOopa
KOMIIETCHIIUHI
CK OC LA - | CnocoGeH OCyIIeCTBISATh CK OC LA-25.1. [Ipencrasmsier
25 [OJAFOTOBKY, aHAJIU3, pE3yJIbTaThI
MHTEPIPETALMIO JaHHBIX U3 IIPOBEICHHOTO aHAJIN3a
MEPBUYHBIX U BTOPHUYHBIX JTAaHHBIX, MOXKET ONKCATh
HMCTOYHHUKOB, a TAK¥XKe U OOBSICHUTH
BU3YaJIM3UPOBaTh U IIPOUCXOXKACHUE
MIPEACTABIISTH PE3YJIbTATHI MIOJIyYEHHBIX 3HAUCHUN;
M CCJIEIOBAHMUS JIEMOHCTPUPYET
BIIQJICHUE
cHenualn3upoBaHHBIMU
porpaMmmamu JJist
paboThI C TaHHBIMU;
1.2. B pesynprate OCBOEHMS JUCUUIUIMHBI Y  CTYIEHTOB JOJDKHBI  OBITh
c(hOpMHUPOBAHBI:
Konx nnnukaropa Pe3ynbTarsl 00yueHus
KOMIIETEHIINHU
CK OC LA-25.1 Ha YpOBHE 3HAHUI:

¢ OCHOBHBIX MPUHIMIIOB c60pa, MMOATOTOBKH, XPAHCHUA JAHHBIX;

¢ OCHOBHBIX MPUHIHWIIOB BU3YyaJIU3allUN JAHHBIX,
OCHOBHBIX MNPUHIMUIIOB HHTCPHPCTALIUNU JAHHBIX IIPH IMOATOTOBKE OTYCTOB,
AHAJIMTHYCCKHUX SaKJIIO‘leHHP’I;

Ha ypOBHE YMEHUN:
® OCYILIECTBISATH BBOJ U «YUCTKY» JAHHBIX;
OCYIIECTBIISATH MHTEPIPETALMIO JaHHBIX;

Ha ypOBHE HaBBIKOB:
® TI0JIb30BAThCS CIPABOYHBIMU MH(POPMAITMOHHBIMHU CHCTEMaMU JJIs
MOMCKA JOMOJHUTENBHOM HH(pOpMAIH;
e onucaHus ¥ 6a30BOM MHTEPIIPETALIUH IEPBUYHBIX U BTOPHUHBIX
JTAHHBIX;
UCIIOJIb30BAaHNs] HHCTPYMEHTOB BU3YaJIU3al[UU JAHHBIX.

2. O0beM U MeCTO TUCHUILTHHBI B cTpyKType OIT BO

— OO0mias TpyJ0eMKOCTh AUCIUIUINHBL: 72 ak./54 actp. yacos (2 3ET);

— 28/21 ax./acTp. yacoB BBIIEIEHO Ha KOHTAKTHYIO paboTy ¢ mpenogaBateneM u 44ak./33
acTpOH.4Yaca Ha CaMOCTOATEIbHYIO padoTy 00yJaronuXcs;

— Bb1.B.JIB.01.23.09. Busyanu3zaius JaHHbIX ocBaumBaeTcsi Ha 4 kypce oOyuenus (7

ceMecTp).

— mucnuruinHa peanmsyercss nocine m3ydeHus: b1.0.10 OcnoBer maremarukw, 51.0.11
Nudopmanuonnsie TtexHomoruu, bl1.B.JIB.01.23.04 Amnanu3 naHHBIX: Teopus U

IIpaKTHKa.
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3. Copep:xkaHue U CTPYKTYPa AUCHUILIUHBI

Tabmuma 1.
O0beM AUCHUILIHHBI, YaC.
KonrakTHas pa6ora ®opma
00y4aIOIINXCS C TEKYIero
KOHTPOJIsA
Ne H npenoaaBaTeieM yceneBaemMocT
n/m AUMEHOBAHHE TeM (Pas1eI0B) Bcero 10 BUIAM Y4eOHBbIX CP n,
3aHATHI TPOMENYTOH
HOM
.JI .JIP H3 KC arrecrauu
P
1 OCHOBBI BU3YaJIM3aIIMHU JJAHHBIX 10/7,5 4/3 6/4,5 Juc, I13
2 | Uadorpaduka u mpe3eHTaIH 10/7,5 4/3 6/4,5 I13
3 OcHoBbI Buzyasin3anuu B R 26/19,5 10/7,5 16/12 113
4 OcHoBsl Busyanu3saiuu B Python | 26/19,5 10/7,5 16/12 0,113
3auyer ¢
IIpomeskyTouHas arTecTauus .
OLICHK O
Bcero: | 72/54 28/21 44/33

Ipumeuanue.: ** — ghopmul mexywe2o koumpons ycnesaemocmu. onpoc (0), ouckyccus (uc),

npaxmuyeckue 3adanus (113)

Conep:xaHue TUCHUTIAHBI

Ne i/m HaumenoBanue Tem (pa3jejioB) Conep:xanue TeM (pa3/iesioB)
OcHoBbl Buzyanu3anuu | Buzyanuszanus kak crnoco0 HcciaeoBaHHS U Kak CrHocod
Tema 1 | JaHHBIX IIPEJCTABICHUS JTAHHBIX. OcHOBHBIE MPUHIUIIBL
BU3YaJIN3alluy TaHHBIX.
Wndorpaduka u WuctpymenTsl ans  co3fgaHus uHGorpaduku. [Ipasuna
Tema 2 | npesenrarun IIOCTPOEHHUS IIPE3CHTALUH.
OcHoBBI Buzyanuzaiu B | MoTuBbl Bu3yanu3auuud. Buabl rpaduxoB. CBs3b MEXIy
R MOJeNIbl0  aHanmu3a W rpadukamu.  Mcnosnp3oBaHue
Tena 3 IIPOCTPAHCTBA KOOPJHMHAT: OJHO-, JBYX-, TpPEX- MEpHBIE,
cMa chepuyeckue, reorpauUecKkue  CHUCTEMBl  KOOPJWHAT.
Hcnone3oBanne  cumBonoB U nseroB.  Co3paHue
AHMMUPOBAaHHBIX TPAPUKOB.
OcHoBbl Buzyanusanuu B | Bekropnas rpaguka. Tanepes matplotlib. Iloctpoenue
Tema 4 | python rpadukoB B Python. Moxenuposanue B Pygal.

4. MartepuaJbl TeKyLIero KOHTPOJIsI U (DOH/ OLEHOYHBIX CPeICTB MPOMEKYTOUYHOM

41 ®opmbl H MeTOABI
NPOMEKYTOYHOM aTTeCTALMH.

TeKyllero

KOHTPOJIA

arTreCTalum 1Mo AMCIHUMIIJIMHE

ycneBaeMoOCTH

o0yyamuxca u

4.1.1. B xope peamumzauuu gucuuiuidabl b1.B./B.01.23.09. Busyajam3zauusi JaHHBIX
HCIOJIb3YIOTCS CJIeYI0IHe MeTO/Ibl TEKYIero KOHTPOJISA U YCIIeBAeMOCTH 00y4aronXxcs:

— IIPU IIPOBEJICHNHN MTPAKTUYECKUX 3aHATHM:

e Ompoc




e Jluckyccus
e [IpakTruueckue 3agaHus

4.1.2. 3a4eT C OIEHKOW NPOBOAUTCHA € NMPHUMEHEHHEM CJEAYIOIUX MeTOHA0B (CpPeacTB):
YCTHBIH 3a4eT ¢ OLIeHKO¥, COCTOSIIMI U3 0TBETOB Ha 2 BONpoca.

4.2. MaTepuaJibl TEKYLIEr0 KOHTPOJISI YCIIeBA€MOCTH.
IIpumepHbIe BONPOCHI I MOATOTOBKH K MPAKTUYECKHUM 3aHATHSAM M0 TeMaM:

Tema 1. OcHOBBI BU3YAJIU3AIUN TAHHBIX
1. OcHOBBI BU3yaJIU3alMH JTAHHBIX
2. Busyanm3amus Kak crioco0 HCCIeI0BaHus U KakK Croco0 MpeacTaBIeHUs TaHHBIX.
3. OCHOBHBIC IPUHITMITBI BU3YaJTU3AIMH JTaHHBIX.

Tema 2. Undorpaduxka n npeseHTanumn
1. Undorpaduka u npezeHTanuu
2. Wuctpymentsl ans co3aanus undorpaduku. [IpaBuia nocTpoeHus mpe3eHTalkH.

Tema 3. OcHoBbI Bu3yanuszanuu B R

OcHoBbI Buzyanuzanuu B R

MoTuBBI BU3yaIu3alyH.

Bunpl rpadukos.

CBsI3b MEXKTy MOJICIBIO aHAIN3A U TPapUKaMH.

Vcnonp30BaHue MPOCTPAHCTBA KOOPJAMHAT: OAHO-, JBYX-, TPEX- MEpHBbIE, chepudecKkue,
reorpauyeckrue CUCTEMbl KOOPAUHAT.

Vcrnonb30oBaHue CUMBOJIOB U L[BETOB.

7. CoznaHue aHUMHUPOBAHHBIX I'PaUKOB.

agrwbdE

S

Tema 4. OcHoBbl Bu3yaauzauuu B Python
1. OcHoBsl Bu3yanu3aiuu B Python
2. Bexropnas rpaduka. ["anepest matplotlib.
3. Toctpoenue rpadukos B Python.
4. MopnenupoBanue B Pygal.

4.3 OueHoYHbIE CPeICTBA [1JIsl IPOMEKYTOYHON aTTecTALUM.
4.3.1. IlepeyeHb KOMIeETeHUHUIH o00pa3oBaTe/ibHOW mNporpammbl. MUHIAMKATOPBI U

KPUTECPUHA OLICHUBAHUSA KOMIIeTeHI[ M i

KOI[ HanmenoBanue KOI[ HaunmeHnoBanue HHAUKATOpa
KOMIICTCHIIMHN KOMIIETCHIIU N HHIUKaTopa KOMIT eTeHIII/Iﬁ
KOMIICTCHIIMHN

CK OC LA- | CiocobeH ocymiecTBiIsTh CK OC LA- | Pemaer 3a1auu, CBS3aHHBIE C

25 IIOJTOTOBKY, aHAJIN3, 25.1 KOMMYHUKaIMEN KOMIIaHUH C
WHTEPIPETAIHIO TAaHHBIX U3 MOTPEOUTEISIMH B CETH
NEPBUYHBIX U BTOPHUUHBIX UHTEpPHET, B cepe e
HCTOYHHKOB, a TAKKe MapKETHHTOBOH JESTETHHOCTH,
BU3YaJIU3UPOBATH U UCTIONIb3YsI TEOPETUYECKHE
NPEACTaBIATh PE3YIIbTAThI 3HaHUS U IPAKTUIECKHE
UCCIIEIOBaHUS HaBBIKU




Nuauxarop Kpurepun
OlLICHMBAHHUHA OuenuBanus
CK OC LA-25.1 Pemraer 3aaum, ba30BbIil ypOBEHb -3HAET IPUHLIUIIBI cOOpa U aHAIU3a
CBSI3aHHBIE C KOMMYHUKaLEH JAHHBIX, IPEUMYIIECTBA U OTPAaHUYCHUS IEPBUYHBIX U
KOMIIQHWUU C MIOTPEOUTENISIMU B CETH | BTOPUYHBIX TaHHBIX, Oa30BbIE ONEpaLuy, IPUMEHUMBIE
UHTEpHET, B cepe e K Pa3JIM4YHbIM TUIIAM JaHHBIX.
MapKETUHIOBOU JEATEIbHOCTH, I1oBBIIIEHHBIN YPOBEHb — MOXKET IIPUMEHSITh
MCIIOJIb3Ysl TEOPETUYECKHUE 3HAHUSA U | Pa3IMYHbIE METO/IbI AaHAJIN3a JAHHBIX U
[IPAKTUYECKHE HABbIKU bopMyarpoBaTh MOJETN OOBICHEHHS U
MHTEPIIPETALMH JaHHBIX, KPUTUYECKHU ONUCHIBATD
IIPOTUBOPEYUS B IAHHBIX.

4.3.2 TumnoBsblie OlleHOYHBIE CPEICTBA

BeiGop BOIpOCOB IIsi OTBETa Ha 3a4yeTe C OLCHKOH OCYLIECTBISICTCS CIIydalHBIM
00pa3oM MeTOI0M BBIOOpA CTYJISHTOM JBYX CIy4aiHBIX HOMEPOB M3 obmiero crucka. Kaxmromy
HOMEpY COOTBETCTBYET ONpECICHHBII BOMpoc. BhIOpaHHBIC BOMPOCHI MOTYT OTHOCHUTBCS K
10001 U3 U3YYEHHBIX TEM.

IIpumepHBIe BONPOCHI K 3a4eTy € OLIEHKOM
1. OcHoBbI BU3yalM3aluy JaHHBIX

2. Busyanuszanus xak croco0 HCCIIEIOBaHUS U KaK CIIOCOO MPE/ICTaBICHUS TaHHBIX.

3. OcHOBHbBIE IPUHIUITBI BU3yaJIH3aluH JaHHBIX.

4. Wudorpaduka u npe3eHTaIUN

5. HHuctpymenTsl uia co3nanus uadorpaduku. [IpaBuia mocTpoeHus Mpe3eHTaIIH.

6. OcHoBbl BU3yanu3anuu B R

7. MoTuBbI BU3yaJIU3aLUH.

8. Bwuabl rpadukos.

9. Cas3b MEXIy MOJIENIBIO aHANI3a U rpauKaMu.

10. Ucnonp3oBaHKEe MPOCTPAHCTBA KOOPJMHAT: OJJHO-, IBYX-, TPEX- MEpHbIE, cheprueckue,

reorpapuecKue CUCTEMbI KOOPIUHAT.
11. Ucnonbp30BaHME CUMBOJIOB H 1IBETOB.
12. Co3nanvie aHUMUPOBAHHBIX TPa(UKOB.
13. OcHoBrl Bu3yanu3anuu B Python
14. BexropHnas rpaduxa. ["anepest matplotlib.
15. Iloctpoenue rpagpukos B Python.
16. MonenupoBanue B Pygal.

Ikana oueHnBaHUA



()

dopma
NMPOMEKYTOYHOM
arTecTaluuu

Kpurepun
OLICHUBAHUS

Ouenka
(0anabI)

YcrHbI
A OTBET
Ha
3a4eTe
c
OILICHKO

I\/'Il

CryneHT moapoOHO H3MaraeT cojep)KaHHe BOMPOCA: HCYEPIBIBAIOIIE,
IIOCJIEI0BATEIILHO, YETKO U apIYMEHTUPOBAHHO U3J1araeT Marepuall.
JIeMOHCTpUpYET KPUTHUUYECKYIO OLIEHKY BO3MOKHOCTEM M OTrpAHUYECHUU
MPEJICTaBJICHHOIO  MOJXOJa/MeTo[a:  pacCMaTpuBaeT  BO3MOXKHYIO
KPUTHKY, YCJIOBHS, B KOTOPBIX JaHHbIE KOHLENIMUA WIA METOJbI
HENIPUMEHHMBL.

JleMOHCTpUpYeT  CIIOCOOHOCTH  MPOCIEAUTh UM PEKOHCTPYHPOBATH
apryMEHTalUI0 aBTOPOB MO TEME, CChbUIAETCSI B  OTBETE Ha
MIEPBOMCTOUYHUKY WM AKTYaJIbHBIE UCCIIEIOBAHUS.

[TosicHsieT yTBepK/I€HHE HA YMECTHBIX ITpUMEpax.

VYBEepeHHO OTBEYaeT Ha  JOMOJHMUTEIbHBIE  BOIPOCH, CBOOOJIHO
OpUEHTHUPYETCS B TEME.

OTIINYHO

(41-60)

CtyneHT moapoOHO W3NaraeT cojaep)kaHue Owuiera, HO yIycKaer
HEKOTOPBIE aCTIIEKTHI pACCMAaTPUBAEMOTO MOIX01a/METOIa.
JleMOHCTpUpYET KPUTHUECKYIO OLIEHKY BO3MOYKHOCTEH INpEACTaBIEHHOTO
MO/IX0/1a/METO/1a, HO HE BCETrJa CIOCOOEH MPOCIETUTh €r0 OrPaHUYCHHUS.
JleMoHCTpUpYET CIIOCOOHOCTh YaCTUYHO PEKOHCTPYHPOBATH
apryMeHTall1I0 aBTOPOB, HA KOTOPBIX CCHLIAETCS.

[TosicusieT yTBepK/I€HHE Ha YMECTHBIX ITpUMEpax.

OTBeuaeT Ha JOMOJHUTEIbHBIE BOMPOCHI [0 TEME ¢ HEOOIBIINMH May3aMH
B pa3roBOpeE.

Xopomo
(21-41)

CryneHT u3naraet cojiep>kanue OuseTa moBEpXHOCTHO;

JIeMOHCTpHPYET KPUTHUYECKYIO OIIEHKY BO3MOXKHOCTEH MPEICTaBICHHOTO
MO/IX0/1a/METO/Ia Ha YPOBHE «3APABOTO CMBICIIAY.

JleMoHCTpHpYeT CIIOCOOHOCTh YaCTUYHO PEKOHCTPYHPOBATH
apryMEHTAaIMIO aBTOPOB, HA KOTOPBIX CCHUIAETCS, HO JIOMYCKAET OLIHOKH.
[TosicHsieT yTBep)KIeHHE Ha TpHUMEpax, HO HE BCErJa Cpa3y MOXKET
000CHOBATh UX YMECTHOCTD.

OTBeuaeT Ha JOMOIHUTEIHHBIE BOIPOCH 10 TEME C May3aMH B pa3roBOpe
Y OlIUOKaMHU.

VY aoBiet
BOPUTE
BHO
(1-21)

CryneHT u3naraet cojepkaHue Ousera cxxaro, He OTpaxxasi CyTH BOIPOCa;
He JEMOHCTPHUPYET KPUTHYECKYIO OIICHKY BO3MOXKHOCTEMH
MPEJCTaBICHHOTO ITOAX0/1a/METO 1a.

He cmocoGen pekoHCTpyHpoBaTh apryMEHTAIlMI0 aBTOPOB, OITyCKAaeT
Cepbe3HbIE OITUOKHU.

He ucnonb3yer npumepsl, 100 MpenIoKeHHbIe TPUMEPhl HE OTPaKaoT
CYTb BOIpOCa.

He oTBeuaeT Ha JOMONHUTEIHHBIE BOMPOCHI IO TEME.

Heynosn
€TBOPUTE
JILHO

(0)

HTorosasi cemecTpoBasi OlleHKA BbICTABJIsIETCS, HCX0As1 U3 GOPMYJIbI:

! Tlpenonasarensm npeasiaraeTcs OLEHUTL OTBET 10 5 KPUTEPHUSM, BHICTABIIAS 32 KaXk/Iblii Kputepuii 0 20 6ajuios,
0aJuTBl BHICTABIIIOTCS TI0 JIBYM BOIIPOCAM OT/IEIIBHO.
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40% Texkymmii KOHTPOJIb 60% 3a4eT ¢ OLleHKOI.

4.4. MeToan4yeckne MaTepuaJbl

Texkymui KOHTPOJIb OCYIIECTBISAETCA C LIEJIbI0 MOHUTOPHHIA aKTyalbHOW CUTyalluu
MOATOTOBKMA  CTYJEHTOB K JTally I[POMEXYTOYHOrO KOHTposisl. TeKylmuid KOHTpPOJIb
OCYIIECTBIISIETCS B (hOpMax: KOHTPOJS IMOCEIAEMOCTH, OTBETOB HAa MPAKTHYECKHUX 3aHITHUSX,
muckyccusix. IlpemopaBarens OTCIEXHMBAET TEKYIIYIO CHTyalMI0 IO YKa3aHHBIM (opMam
TEKYILEr0o KOHTPOJS M BBIHOCUT CTYJEHTaM PEKOMEHJALMHU IS YJIy4llleHHUs KayecTBa
MOATOTOBKHU K IPOMEXYTOYHOMY KOHTPOJIIO.

[TpoMexyTOYHBII KOHTPOJIb TI0 KYPCY OCYIIECTBISICTCS B JOpME 3a4eTa C OIICHKOM.

3aueT ¢ OLEeHKON MPOBOAUTCS B (hOpME YCTHOIO OTBETA BKJIIOYAET OTBET Ha 2 BOIIpOCa IO
ownery. [lpenomaBarenssM mpeasaracTcsi OLUEHUTh OTBET MO S5-Tu KpurepusiMm (cMm.m.4.3.2),
BBICTAaBJISISA 32 KKIbId KpuTepuid 10 20 6aywmoB. 3a4eT ¢ OIEHKOW CYHMTAETCS CIAHHBIM, €CIU
CTyJIeHT mpomien mopor 41 0ami, 9YTO COOTBETCTBYET OIICHKE «YyJIOBICTBOPUTEIBLHO» U
MIEPEHOCHUTCS B 3aYETHYIO KHMXKKY U BEJOMOCTb.

5. MeToauyeckne yKkasaHus 1Jisi 00y4aoImuxcs M0 OCBOCHUIO
AUCHHUIINHBI

JucuumiuHa mnoapasyMeBaeT paboTy HaJ JBYMsS B3aUMOJOIOJHSIOUIMMHU  BHIaMU
NeSITeIbHOCTH: OCBOCHHE COJIEPKaHMsI AUCUUIUIMHBI B pAMKaxX MPaKTHUECKUX 3aHATUH (a Takxke
CaMOCTOSITENIbHOM paOdOThl) U peLICHUE TPAKTUYECKUX 3alaHUH.

TexHonorus oOpraHuM3aluyd  CaMOCTOSITEIbHOM paboThl  OOyYaroIUXcs — BKJIHOYAET
UCTIOJIb30BaHUEe WH(POPMALMOHHBIX M MaTePHAIBHO-TEXHUYECKUX PECYypCOB 00pa30BaTEIBLHOTO
YUPEXKICHUS.

[lepen BbIONIHEHHEM OOYYAlOUIMMKCS BHEAYJIUTOPHOM CaMOCTOSTENbHONU pabOThI
IIpenoaaBareib MPOBOAUT KOHCYJIBTHUPOBAHME 110 BBINOJHEHUIO 3aJaHUs, KOTOPBIA BKJIFOYAET
Lenb 3aJaHus, €ro COJAEP)KAHUS, CPOKU BBIIOJHEHHUS, OPUEHTHUPOBOUHBIM 00BEM padOTHI,
OCHOBHBIC TpeOOBaHMs K pe3ysibTaTaM palOOoThbl, KPUTEPUU OLEHKU. Bo Bpems BBINOIHEHUS
0o0y4JallUMUC BHEAYJUTOPHOM CaMOCTOATENbHOH pPabOTBl M MpU  HEOOXOAMMOCTH
IpenoaaBaTeib MOKET IPOBOANUTH UHAWBHUYAJIbHBIE U IPYNIIOBBIE KOHCYJIBTALINN.

CaMmocrosiTenbHasi paboTa MOXKET OCYUIECTBIATHCA HWHAMBUAYAJIbHO WM TpYIIIaMu
00yyaromuxcss B 3aBUCUMOCTH OT LT, OOBEKTa, KOHKPETHOM TEMAaTUKU CaMOCTOSTEIbHOU
paboThl, yPOBHS CII0)KHOCTH, YPOBHSI YMEHHUM 00yJaroImuxcsl.

6. YueOHas quTepaTypa u pecypcbl HHPOPMALMOHHO-TeIeKOMMYHUKALIMOHHOM
cetu "UnTepHer", BK/IIOUYAS NepeYeHb Y4eOHO-MeTOAMYECKOr0 o0ecneyeHus 1Js
CAMOCTOSITEIbHOM Pa0oThI 00y4ar0IMXCS 10 JMCIHIIIMHE

6.1. OcHoBHas UTEpaTypa.
1. Kpaxorkuna E. B. MozaenupoBanue 1 BU3yanu3alus SKCIIEpUMEHTAIbHBIX TaHHBIX:

nabopaTopHbIi TpakTUKyM : [16+] / aBT.-cocT. E.B. KpaxoTkuna ; MUHUCTEpCTBO HayKu
u Beicuiero oopasosanus Poccuiickoit denepannu, CeBepo-KaBkasckuil penepanbHblii
yHuBepcureT. — CtaBponons : CeBepo-Kaskasckuit denepanbHblii yHUBEPCUTET
(CKDY), 2018. — 125 c. : ni. — Pexxum noctyna: no nmoamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=563171

2.  KomoxonsaukoBa A.W. Madopmaruka : yaedHOe mocodwue : [16+] / A.N.
KonokoneHukoBa. — 2-e u3A., uctp. u aom. — Mocksa ; bepnun : Aupext-Meaua, 2020. —
289 c. : ui., Tabn. — Pexxum nocryna: no noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=596690
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JlazapeB JI. KopniopatuBHas npeszentanus: Kak npogats uaero 3a 10 cnaiigos / J.
JlazapeB. — Mocksa : Aneniuna [Tabmumep, 2019. — 303 ¢. — ISBN 978-5-9614-1875-
0. — TexcrT : aneKTpoHHBIH // DnekrponHo-0nbOmoTeynas cucrema IPR BOOKS : [caiit].
— URL: http://www.iprbookshop.ru/82909.html

Jlazapes /1. [Ipesenranus: mydie onuH pa3 yBunets! / J1. Jlazapes ; moa pegakiueii H.

KazakoBoil. — MockBsa : Ansnuna busnec byke, 2019. — 144 ¢. — ISBN 978-5-9614-
0974-1. — Texkcr : 3neKTpOHHBIH // DnekTpoHHO-0nbmnoreunas cucrema IPR BOOKS :
[caitr]. — URL.: http://www.iprbookshop.ru/86908.html

6.2. JlomostHUTEIbHASI JIUTEpPaTypa.

1.

Kpoxun A.JI. IIpuHIMITEI B TEXHOJIOTHS MAaTEMaTHUECKONW BU3YAIN3aLUH | yueOHOe
nocobue / A.JI. KpoxuH ; Ypanbsckuii ¢penepaabHblii yHUBEPCUTET UM. IEPBOTO
[Ipesunenta Poccuu b. H. Enpriuna. — ExkatepunOypr : U3patenbcTBo Y paibCKOTO
yHuBepcuteta, 2014. — 139 c. : un. — Pexxum poctyna: no noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=276282

Bbpasrosckas E. E. Cemuotuka. SI3bIKu ¥ KOJBI KYJIBTYPHI | YUSOHUK U MPAKTUKYM JJIsI
By30B / E. E. BpasroBckas. — 2-e u3n., uctp. u gon. — Mocksa : U3narensctBo FOpaiit,
2020. — 186 ¢. — (Bricmiee oopazoBanue). — ISBN 978-5-534-11201-6. — Tekcr :
anektponHsii // DBC FOpaiir [caiiT]. — URL: http://biblio-online.ru/bcode/455584

Karynun I'. I1. Co3nanue MyapTUMeIMHHBIX TIpe3eHTauii : yuebHoe nocooue / I'. I1.
Karynun. — HoBocubupck : Cubupckuii rocy1apcTBeHHbIN YHUBEPCUTET
TeJleKOMMYHUKaui u uHpopmatuku, 2012. — 221 c. — ISBN 2227-8397. — Texkcr :
ANEKTPOHHBIH // DnekTpoHHOo-0nbmmoreunas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/40550.html

VBannukoB B. A. Benenue B ncuxosoruto : yueOHUK Juisd By30B / B. A. IBaHHUKOB. —
Mocksa : U3narensctBo FOpaiit, 2020. — 234 ¢. — (Briciee o6pazoBanue). — ISBN
978-5-534-00116-7. — Tekcr : anekrponnsiit // OBC FOpaiir [caiit]. — URL:
http://biblio-online.ru/bcode/451091

[Ta¢pait A.B. I'paduueckue penakropsl nu3aitHepa : yueOHoe nocodue : [16+] / A.B.
[Tadpaii ; KemepoBckuii rocyiapcTBeHHbIN YHUBepcUuTeT. — Kemeposo : KemepoBckuit

rocynapcTBeHHbli yHuBepcuteT, 2019. — 102 c. : nin. — Pexxum goctyna: no nojmnucke. —
URL: https://biblioclub.ru/index.php?page=book&id=600400

6.3. Y4eOHO-MeTOAHYEeCKOE 0O0ecTedeHHe CAMOCTOATEILHOMH padoThI.

1.

[Tonoxxenne 06 opraHU3aIuy CaMOCTOATEIBHON Pa0OTHI CTYJEHTOB (eepaTbHOTO
roCy/IapCTBEHHOI'0 OI0PKETHOTO 00pa30BaTEIbHOIO YUPEXKIEHUS BBICILIEr0 00pa30BaHUs
«Poccuiickas akageMusi HQpOJHOIO X03sICTBA U TOCYTaAPCTBEHHOM CITy>KObI ITPU
IIpesunente Poccuiickoit @eneparumn» (B pen. npukaza PAHXul'C ot 11.05.2016 1. Ne
01-2211). http://www.ranepa.ru/images/docs/prikazy-
ranhigs/Pologenie_o_samostoyatelnoi_rabote.pdf
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6.4 HopmaTuBHbIE NPABOBbIE JOKYMEHTHI.
1. Druueckuii konekc couunonora: https://www.ssa-rss.ru/index.php?page id=84

2. TIpodeccuonanbHblil Kogeke commotora: https://www.ssa-rss.ru/index.php?page_id=73

6.5. UuTepHET-pecypchbl, CIPABOYHBIE CHCTEMBI.
1. https://www.python.org/

2. https://stepik.org/course/67/promo

3. https://pythonworld.ru/samouchitel-python

4. https://www.r-project.org/

6.6. Uubie PE€KOMEHAYEMbIC UCTOYHUKU.
1. Chazal, F., & Michel, B. (2017). An introduction to Topological Data Analysis:

fundamental and practical aspects for data scientists.

2. Pernille Christensen. (2011). An Introduction to Statistical Methods and Data Analysis
(6th ed., international ed.). Journal of Property Investment & Finance, (2), 227.

3. Kirk, A. (2016). Data Visualization: Representing Information on Modern Web. [U.K.?]:
Packt Publishing.

4. Milliken, G. A., & Johnson, D. E. (2009). Analysis of Messy Data Volume 1 : Designed
Experiments, Second Edition (Vol. 2nd ed). Boca Raton: Chapman and Hall/CRC.

5. Telea, A. (2015). Data Visualization : Principles and Practice, Second Edition (Vol.
Second edition). Boca Raton, FL: A K Peters/CRC Press.

7. MaTepuajbHO-TeXHHYecKas 6a3a, MHGOPMALHMOHHbIE TEXHOJIOTHH,

nporpaMMHoe odecriedeHne H HHPOPMALHOHHbIE CIIPABOYHBIE CHCTEMBI

Tpebosanus k ayoumopusam (nomewjeHusam) OJisi NPOBEOeHUs. 3AHAMULL:

KomnploTepHbIif KJTacC, OCHAIIEHHBIN KOMIbIOTEpAMU, OOBEAMHEHHBIMH B JIOKAJIbHYIO
BBIUHCIIUTENLHYIO CeTh ¢ BBIX0JIOM B MHTEepHET uepe3 numo3. [Ipe3enTanmonnoe o0opyaoBaHue
(MyJIbTUMETUIHBIN TIPOEKTOP, HHTEPAKTHBHBIE JOCKH U T.]1.)

Tpebosanus k nPocpamMmHOMY obecnedenuio 0oue2o NoabL308AHUA!
YcranosienHoe nporpamMmmuoe obecrieueare MS Excel, R u R Studio, Python
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