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B paGouvio nporpammy BHocsATcs cieayiomue usmenerns Ha 2021 roa Havana moaro-

TOBKH:

1) 3amenuts Tabnuuy 2 «PacnpeneneHne TpyAOEMKOCTH AMCLMILIMHEI I10

BUJ1aM paboT»

TpynoémkocTs
- Bup yuyednoii padorsl yac, B T.4. [10 ceMecTpaM
| Bcero/* Ne 6 Ne 7
- Obmas Tpya10€MKOCTb JUCIHIUIHHE 110 YueOHOMY TUIaHy 144/4 72/2 72/2

1. KonTrakTHas paboTa:

10,5/4 | 6,25/2 4,25/2

AvauTopHas pabora

10,5/4 | 6,25/2 4,25/2

' 8 mom vucae:

npaxmuseckue sanamusa (113)

10/4 6/2 4/2

KoHmakmuas paboma Ha nPOMeNCYmoyHOM KOHMpone

(KPA)

0,5 0,25 0,25

2. CamocTosiTenbHas pabora (CPC)

1335 | 65,75 67,75

CamocmoAamenbHoe UyyeHue pasoenos, Camono02omosxka
(mpopabomka u NO6mMopeHue 1eKYUoHHO20 Mamepuana u
Mmamepuana y4eonuKos u y4ebnvix nocobul, nod2omoeka k

| APAKMUYECKUM 3ANAMUAM U M.0.)

125,5 61,75 63,75

Hoozomoska k sauemy (konmpoius)

8 4 4

_Bust npomesiy104H0ro KOHTpOS:

3aUéT 3a4eT

* B TOM MHCAE HpaKkTrdeckad nojroroska.(cy yuebnuii nnan)

2) 3amenmrs tabumity 3 « TemaTrnueckuii miian yueOHOM AMCLMIUTHHBIY

— SN e

! Ayauropuas B
Haumenosanue pasiesos u rem B padora HGE:{):::!TO
. AHCuMIIE (ykpynnéno) 13 IIKP a6p0Ta CP
R B peero/* | meero/* | P
lema 1. Breacnne s R 10,5 0,5 10
| Tema 2. Cosnanne nabopa sannpix 9 [ 1 8
| Tema 3. Booun umuopt pammbix | 9 l 8
Tema 4. I papyka R I | 10
Tema 5. OcHoOBbLI ynpasjacHHs JatibIMH 13 1/1 12
Tema 6. UncioBbie M TEKCTOBBIE (DYHKUHH 19,25 1,5/1 17,75




AyauTopHas
Haumenosanne pasmenon u rem pabora Breayauro
AMCUHILIHH (YKPYIIHEHO) mm, I3 ITKP pHas
- Bcero/* | Bcero/* padora C&
OHTaKTHasA paboTa Ha MPOMENKYTOYHOM
KOHTpoOJIe (KlgA) P ’ Uyad i
‘Beero 3a 6 cemecTp 72 6 0,25 65,75
Tema 7. Co3nanne coOCTBEHHBIX QYHKIMIA 34 2/2 32
Tema 8.OcHOBHBIE METOIBI CTATHCTHYE- )5 I 24
CKO# 00paboTKH JaHHBIX.
Tema 9. Pabora ¢ nponymenHsIMu 1aH- 12.75 1 11,75
HBIMH
KonrtakTHas paboTa Ha MpoOMex yTOUYHOM
xontpose (KPA) P ’ 0 28
Beero 3a 7 cemecTp 72 4 0,25 67,75
Hroro no AMCIHILINHE 144 10 0,5 133,5

¥ B TOM YHCle NPAKTHYECKAA NOAroTOBKA.(CM yHeGHbIA N1aH)

2) 3amenuts Tabnuiy 4 «Copepxanue JEKIH, IPaKTUIECKUX 3aHATHH H

KOHTPOJIbHBIE MEPOIPHUSITHSD)

Dopmupyem %
T e S T Bux
Ne Ne 1 nazBanme KOMIIeTeHl| | KOHTPOJILHOT
/o b e NPAKTHYECKHX 3aHATHI HH 0 i lieel
| (MHAMKATO | MepONpHATHA | 0
e ‘ pbI) e
1 Tema 1. Beene- [TpakTryeckas pabora Ne 1. [TKoc-8.2 3ammra pabo- | 0,5
HHe BR HuTepdeiic u nactpoiika R u | [TKoc-8.3 THI
RStudio
2 Tema 2. [Mpaktuueckas pabora No 2. [TKoc-8.2 3amura pabo- 0,5
Coznanue Habopa | BekTopa W MaTpULbl [TKoc-8.3 Thl
JIAHHBIX
ITpakTHyeckas padota Ne 3. [1Koc-8.2 3amwra pabo- | 0,5
Maccussl. @aktopsl. Crnucku. | [TKoc-8.3 TBI
3 Tema 3. Broa u [Tpakrryeckas pabora Ne 4 . YK-1.3 3amuTa pado- 1
MMIIOPT JIaHHbIX | MeTozbl BBO/Ia M IMIIOpTA [TKoc-8.2 THI
JaHHbIX [TKoc-8.3
4 | Tema 4. I'paduxa | Ilpakruyeckas paGora Ne 5. YK-1.3 3awura pado- 1
BR [Tocrpoenue rpadukon [1Koc-8.2 TEI
[1Koc-8.3
5 | Tema 5. OcHosrr | Ilpaxruueckas pabora Ne 6. YK-1.3 3ammura pabo- 1
ynpasnenus gan- | Copruposka, o6neaunenne n | [Koc-8.2 Thl
HbIMH pasaesnenne nabopos ganubix | [Koc-8.3
6 | Tema 6. Yucno- | Ilpakruueckas pabora Ne 7. YK-1.3 3awmuTa pado- 1
BBIe H TekcToBble | [Ipumenenue maremaruueckux | [TKoc-8.2 ThI
(YHKLHH U CTATHCTHYECKUX (PyHKLHH [1Koc-8.3




T Ne pasjiena

Ne m nazBanue
NPAKTHYCCKHX 3aHSITHI

Kontponsnas pabota Ne |

7 Tema 7. Cosna-
HHe COOCTBEHHBIX

QYHKUMH

[paktuyeckas pabora Ne 8.
OcHOBHBIE OTIepaTopbl ¥ apry-
MEHTBI

[Tpaxtuueckas pabora Ne 9.
QyHKUHH ¢ OrpaHHYEHHBIM
YHCIIOM NEPEMEHHBIX

[Ipaxtayeckas pabora Ne 10.
DyHKUKH ¢ HeOTpaHHUEHHBIM
YHCIIOM NePEeMEHHBIX

ITpaktryeckas pabora Ne 11.
Co3nanue ¢pyHKuuH 1 onpe-
JIeJICHHOTO Kyacca

i |
'8 | Tema 8. OcHoB-
| Hble METObI CTa-

| THCTHYeCcKOH 00-
' pabOTKH JaHHBIX.

[TpakTuueckas paborta Ne 12
Co3nanue GyHKuHH 114 pac-
4eTa OIHCATEIbHBIX CTATHCTHK

[IpakTHueckas padora Ne 13
Co3spnanue GyHKUMIH A5 1pU-
MEHEHHS CTaTHCTHYECKHUX TH-
nores

9 | Tema 9. PaboTta c
| ponyuieHHBIMHA
| JIJAHHBIMH

Paspaboruuk: Xapuronona A E.,

[TpaxTuyeckas padora Ne 14
Metoas1 06paboTkH npomny-
IIeHHDIX JaHHBIX

Kownrponenas pabora Ne 2

K91, JloHeHTt

dopmupyem j
bie Bua i
Komreren | KOHTPOJIbHOT o
e . 4YacoB
(MHAMKATO | MEPONPHATHS
pe)
YK-1.3 [TucbMeHHas 0,5
[TKoc-8.2 pabota
[TKoc-8.3
[TKoc-8.2 3amuTa pabo- 0,5
[TKoc-8.3 TBI
[1Koc-8.2 3awmmura pabo- 0,5
[1Koc-8.3 ThI
[1Koc-8.2 3aiuta pabo- 0,5
[TKoc-8.3 THI
ITKoc-8.2 3amura pabo- 0.5
ITKoc-8.3 ThbI
[1Koc-8.2 3amwmra pabo- | 0,5
[TKoc-8.3 TBI
YK-1.3 3amura pabo- | 0,5
[1Koc-8.2 ThI
ITKoc-8.3
VK-1.3 3amuTra pado- 0,5
[TKoc-8.2 s
[TKoc-8.3
YK-1.3 [Tucemennas 0,5
HKOL‘"S.Q pnﬁo'ra
[Koc-8.3
--" «wh» OX  2021Ir.
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AHHOTAUNA
padoueii nporpammbl no aucuuniaute O®TH.02 «Oo0padoTka naHHBIX B cpeae

R»
AJI9 NOAroTOBKHU faxkanaspos no HanparJieHuw 09.03.02 «MudpopmanuoHHbIe
CHCTEMBI H TEXHOJIOTHHY» 10 HanpaBJdeHHocTH « UHopManmoHAbIe TeXHOI0THH
AHAJIM3Aa AAHHBIX>

Leab ocBoenusa aucuunavub: Llenasio aucuunnunbl «O0paboTka JaHHbIX B
cpene R» ABISETCA OCBOGHHE CTYASHTAMH TEOPETHUYECKHX W TIPAKTHUECKUX 3HAHWH U
NPUOOPETEHHE YMEHHW W HABBIKOB B 00NAacTH HCMOJIB30BAHHS COBPEMEHHBIX
UH(POPMALIMOHHBIX TCXHOMOTUM A OCYLUCCTBACHUA aHaAu3 U CUHTEe3a undopmaluu
JUIS1 PELLEHUs] TIOCTABJIEHHbIX 33/1a4 TPo¢deCCHOHANIBHON /1eSITe/IbHOCTH.

MecTo AMCUMILIMHLI B YuUeOHOM IUIAHE: AUCLUUIUIMHA BKIIOYCHA B
(akynmbTaTHBHBIE THCHWILTHHBI yUeOHOTO TUTaHa TO HaMpaBlieHHIO TIOOTOTOBKH
09.03.02 «ndopmanioHHbIE CUCTEMBI H TEXHOJIOTHHY.

TpedoBanus Kk pe3yabTaTaM OCBOEHMS IMCUMILVIMHBL. B PC3YJbTaTe
OCBOEHMST JVCUHIITHHBI (POPMHPYIOTCA CIEeAYIOUINe KOMTIETeHINH (MHINKATOPHI):
YK-1 (VK-1.3), I[TKoc-8 (ITKoc-8.2, TTKoc-8.3).

KpaTtkoe coaep:kaHue IMCHMMIMHDI

YcTanoBKa W HACTpoiiKa mporpaMmel. Yctanoska RStudio. Oburme mpHHITHTIB
pabotsl. TToakmouenve nakeros. Console. Script. Environment. TTomoms B pabote.
Cnpaska. Pabouce npoctpanctso. KopHepoii karanor. HaGop gaHnbix. CTPYyKTYpbI
JanabeiX. Bektopel. Cozpanwe. Mamenenne. OOpamenne K 3meMeHTaM. MaTpwIls.
Crnocobsl co3panns. Onepaumu ¢ MatpuuaMmu. Tadnwubl gaHdbix. Attach, detach u
with. Hazsanms ctpok. Maccwesr. ®aktoper. Crinckn. Beoa ganubeix. BBoa maHHBIX ¢
K1apdaTypbl. MMOOpT gannbix M3 TeKeToBOore (aiina ¢ pasaenutenaMu. UMnopt
nanHbIX 13 XML-daiinos. M3sneuenne naHHBIX W3 BeO-CcTpanw. MIMIIOPT JaHHBIX W3
Stata UMnopT gaHHBIX M3 cHcTeM yrpaBieHus 0a3zamu aaHHbiX. MHTepdetic ODBC.
HMimnopt nadHbix nopd noMmouu Stat/Transfer. Co3zaanue auarpammsbl. ['paduueckue
mapaMeTpel. CHMBONBI W ITWHWH. L[BeTa. XapakTepucTHKW TekcTa. Pasmeps
JuarpaMmbl U nojiei. /lodarnenne Tekcra, HACTPOKKa NapaMeTpoB OCEH M YCIIOBHBIX
0003HaucHuid. 3aronoBku. Jlerenma. Anvotaumu. llognucu ¢ MaTeMaTUUCCKUMU
ciMBonamMi. OObeguHeHWe auarpamm. [[OTHBIH KOHTPONMb HAA PaACTIONOKEHHUEM
avdarpamm. Pabora ¢ JjlaramMu M nponyuieHHbIMM 3HauyeHusivu. [IpeoOpazoBaHue
TUOOB JaHHbIX B apyrod. Co3aaHMe U OCPEKOAUPOBAHUE MECPEMCHHBIX.
[lepenmenosanme nepemeHHsIX. COpTHpPOBKA, 0OBEIWHEHUE W pa3lcNeHHe HadOpOB
JlAHHBIX. BbIOOp M MCKIKOUEHWE NepeMeHHbIX U3 aHanu3za. [IpeobpasoBaHue naT B
TeKCTOBBIe mepeMeHHble. CopTHpoBka maHHBIX. (OO0BeanHeHWE HAOOPOB JaHHBIX.
Paznenenne Halopoe  JlaHHBIX  Ha  cocramssiomme.  CoydaliHele  BbIOOPKH,
HcnonbzoBanue  komana SQL  ana  opeoOpasoBanus — Tabaul  AAaHHbIX.
MaremaTudeckne W  cTaTHcTHUeckWe (YHKUMKM. MYHKOWH  pacrpeaeneHus.
['eHepanms cayuaiHbix uncen. TekcToBble (PYHKIMU. [[MKJIBI U UCIOTHEHHE KOMaH
opu yceaoBud, llonb3oparensckue hyHkuuM. [pumenenue gpyHKUMi K MaTpuuam U
TadNMUAM JAHHBIX. YTPABJICHUE BHIMONHEHHEM KoMmaHa. CriocoOel 00BCAMHATE W
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npeoOpazoBeiBaTe JaHHbIe. Onepatopel nukiIa 0 ycnopua. CoszgaAne cOOCTBEHHBIX
dyHkuui B R, Oneparopsl tukna u yesoeus B8 R . Oneparop if . Oneparop ifelse .
Onepatop for .Onepatop while . Onepatops repeat, break v next . Oneparop switch
. CrannaprHas dpopma 3ananus ¢pyHkumu B R, AprymenTt. dopmalibHbie apryMeHThHI,
NOKaabHble MEpeMeHHble M cBoboanbie nepemenuble . Ilonuaa dopma 3ananus
¢yakunm B R. Cuneroe mpucsamBanwe B. Komawrasr apply(), sapply() u lapply() .
[Tpumepbl  Hanucanusi (QyHkME B R ¢ UCNOJB30BAaHHEM  YIPaBJISHOUINX
KOHCTpPYKUMii.  OnucaTenbHble  CTATUCTMKM. Tabauubl  4acToT M TaOAUUBLL
COTIPSKEHHOCTH. Koppenauusa 15! KOBapHalmns. Tectwr CreromeHTa.
Henapamerpuueckune mertonbl. Busyanusauus rpynnoseix pasnuuuii, CozgaHue u
WHTEpNpETaUuMa  JUHCHHbIX  moaenaed. OueHka  aAeKBAaTHOCTU — JOMYLUCHUIA,
cAeNaHHBIX TIPH TOCTPOSHUH Modenn. Berbop Mexay anbTepHATHBHBIMH MOJENAMH.
OOHapyskeHHe MNPONyLEHHbIX AaHHbix. KiraccHgukauus THIIOB NPOMYLIEHHbIX
naHdbix. MccneaoBanue  CTPYKTypbl MPONYLICHHBIX AaHHBIX  Busyanuszauusa
3aKOHOMEpPHOCTEeH B TIPOTIYIIEHHBIX MJAaHHBIX. AHAIHW3 TOTHBIX HaOMOOeHWH.
MHOKECTBEHHOE BOCCTAHOBJIEHHE NPONYLIEHHBIX JAHHBIX.

Ob6mast TPyaA0eMKOCTh AHUCHHILTHHBI cocTaBasieT: 4 3adeTHole eawAnnsl (144
yaca).

IIpomMekyTouHbIH KOHTPOAbL: 3a4eT B 6 U 7 ceMecTpax.



1. Heab ocBoeHUSA AUCUHMILIHHBI

Henebto aucuunnundbl «O0padoTka aaHHBIX B cpeac R» aBngercsa ocBocHUE
CTY/IEHTAMH TEOPETHYECKUX W NPAKTHUECKUX 3HAHWMHA M NPUOOpPETeHHE YMEHWUH M
HABLIKOB B QOJACTH MCMOJL30BAHMA COBPEMCHHBLIX UH(POPMALUMOHHBIX TEXHOJOTHH
IUTA OCYIIECTBIIEHHS aHAIM3 W CHHTE3a WH(POPMAUWH WA PeIIeHHS MOCTABIEHHBIX
32724 NPoeCCHOHANILHON EATEILHOCTH.

2. MecTo AucunmanHbl B Y4eOHOM TIpolecce

Hucunmmna «O0paboTka mJaHHBIX B cpefe R» BKMoUeHa B (haKyJTbTaTHBHEIE
adcuuniubabl - yuedHoro nnaHa. Jlucuunimaa «O0paboTka AaHHBIX B cpejie R»
peanusyeTca B coOTBETCTBUU ¢ Tpebdopanuamu ©I'OC BO, OIIOIL BO u Yuebuoro
mrana o Hampagsienito 09.03.02 «MadgopvanmonHsie CHCTEMBI 1 TEXHOTOTHHY.

[TpealiecTBYOWMMHE KypecamMH, Ha KOTOPbIX HENOCPEICTBEHHO Oazupyercs
aucuunauba «O0pabotka aaHHbiX B cpeae Ry aBasiores «Jlunelinaa anreOpar,
«MaremaTiuecknH aHaAITA3Y, «MaremaTiueckas CTATHCTHKAY, «Teopws
BEPOSATHOCTENY, «TEeXHOJ0rMKM TNPOrPAMMHUPOBAHUAY, «YIPABJIEHHE JIAHHBIMUY,
«KommiptoTepHas MaTeMaTHKa».

Jincuunnmna «O6padoTka naHHbIX B ¢pesie R»  sBISIETCS OCHOBOMOIArariieH
AN U3YYECHUA CAeayrloluX aucuuniud: «boabswue nanubiey, «MHTennekTyanbHbli
aHAIIW3 JAaHHBIX W CTAaTUCTMKA HA WHOCTPAHHOM sA3bIke», «MHATennekTyanbHBIN
AHAJIU3 JAHHBIX U CTATUCTUKAY.

Pabouaa nporpamma auvcummaubbel «O0padoTka JaHHbIX B cpeae R» ang
WHBAIWAOB W NV ¢ OTPAHHYEHHBIMH BO3MOYKHOCTSAMHW 300POBbS pa3palaTeiBaeTcA
UHAWBUAYAJIBHO ¢ yuyeToM  0OCOOEHHOCTEeH  MCHXO(H3IMUECKOro  Pa3sBUTHS,
WHAUMBUIYATbHbIX BO3MOXKHOCTEH U COCTOAHUA 3A0POBbA TAKUX 00yYaIOLINXCA.

3. [lepeveHb MIAHAPYEMBIX PEe3YJIbTATOB 00YUCHHS 10 THCHUTLTHHE (MOIYJII0),
COOTHECEHHBbIX € IUVIAHMPYEMbIMH PE3YJIbTATAMH 0CBO€HUs 00Pa30BaTe/ILHOI
NMporpamMmbl

HM3yueHue naHHOH yueOHOH AMCUMNAMHBI HAnpaBACHO HAa (POPMHPOBAHHUE Y
00YYAIOLLIMXCA KOMITETEHLMHA, NPeACTaBIeHHbIX B Tadnmie 1.
4. CTpykTypa u coaep:KaHHe THCIHILTAHBI

4.1 Pacnipeaenenne TpyaoéMKOCTH JUCUHTLTHHBI TT0 BHAAM PadoT mo
cemecrpam

Ob6mras TpyaoéMKOCTb TUCIHIUIMHEI cocTaBnsgeT 4 3au.en. (144 dgaca), wx
pacnpeaesieHye no BujaM padoT cemMecTpaM NpeacTar/ieHo B Tadsuie 2.



TpeboBanus K pe3yIbTaTaM 0CBOCHHS YUCOHOH THCHUATLTHHBI

Tabnuua 1

TEXHOJIOTHI B
00NacTH CEeNBbCKOTO
XO35ICTBA,
3KOHOMHKH,
OyxranTepckoro
y4eTa, CTATUCTUKH,
(uHaHCOB U ap.

H l_lpl/[MeHHTb, B TOM 4HCIIE C
HCTIOJIB30BAHHEM COBPEMEHHBIX
HH(pOPMALIMOHHBIX
TEXHOJIOTHH, METONbl AaHANN3a
NaHHBIX, 7€1aTh BBIBOJBI Ha
OCHOBE NPOBENEHHOr0 aHalu3a
JAHHBIX

No Kon Copnep:xanne B pesynerate n3yueHnsa yueOHOH THCIMIUTMHBI OOVIAIOIIHECS TOJKHBL:
| koMnere | koMneTeHuun (1Mnu €€ | HMHAMKATOPHI KOMIETEHIIUI
n/n 3HATh YMETh BIIAACTH
HIHAH YACTH)

1 YK-1 CrocoOen VK-1.3 Bnazmets: MeTomaMH MeTomamMu coopa,
OCYLLECTBJIATH [IOMCK, | moucka, cbopa u obpaborku, obpaborku, ananuza u
KPUTHYECKHH aHAIN3 | KPUTHYECKOrO  aHanu3a | cuHTe3a nHPOPMALMH HA
U CHHTE3 CHHTE3a uHpopmMau; A3bIKE
uH(OpMALIHH, METOANKOMH CHCTEMHOTO nporpaMmmupoBaHus R
IPUMEHATH noaxoa hi) peLIeHuUs
CHCTEMHBII IOAXON | MOCTABJICHHEBIX 3a/1a4
IS peLeHns
[OCTABJIEHHBIX 32744

2 |IIKoc-8 |CnocoOnoctb [MKoc-8.2 Vmern: cobuparb npUMeHsITH cpeay R mist
[IPOBOAMTDL AHAIN3 UHQOPMALMIO Uit [IPOBEIEHHS cbopa, obpadorku u
MaHHbIX € aHaIN3a; YCTaHABIMBATH aHaau3a MPUYUHHO-
HCTIONb30BAHHEM TPUYHHHO-CJICICTBEHHBIE CBA3N CNEICTBEHHBIX CB3EH
MH(OPMALHOHHBIX MeXIy NPU3HAKAMH, BBHIOUPATH MeXKy MPH3HAKAMH

ITKoc-8.3 Bnaners:
METOAONOrHell W HaBbIKAMU
HpOBeﬂeHHH AHaJIlu34a OJaHHBIX C
HCIIOJIBb30BAHUEM

HH()OPMALMOHHBIX TEXHOJIOTHH
B 00JJACTH SKOHOMHKH, B TOM

pHeMaMK M HABLIKAMH
paboThbl Ha s3bike R ms
MPOBEIEHUS aHATH3a
JAHHBIX




0/

Kon
KOMIIETE
HIIHH

Conepskanne
KOMIIETEHIIHH (HITH €€
JaCTH)

HHIUKaTOpEl KOMNETCHLINI

B pesynbTrate nzydeHus yueOHOH AUCITUTIINHBI O0YYAONTHECS TOKHBI,

3HaTb

YMETh

BIaOCTH

YHCJIe JSKOHOMHKH
X0O3MCTBA

CCIIBLCKOTO




Tabmura 2
Pacnpenenenue Tpy10€éMKOCTH JHCUMILTHHBI 0 BHAAM padoT Mo ceMecTpam

Tpynoémkocth
Bup yuebdnoii padorsi o B T.4. 10 CEMeCTPam
) Ne 6 Ne 7

O6masn Tpyn0€MKOCTh TUCIUIIMHEL N0 yueOHOMY MaHy 144 72 72
1. KoutakTHas paboTa: 10,5 6,25 4,25
AyauTopHas padota 10,5 6,25 4,25
6 HOM HUCHE:
npakmuueckue sansmus (113) 10 6 4

KONMAKMAHASE padoma na npovesxcymoynom xkommpone (KPA) 0,5 0,25 0,25
2. CamocToareabHas padora (CPC) 133,5 65,75 67,75
CAMOCIOAMENLHOE U3VYEHUE PA3OCIOE, CAMONOOPOMOBKA
(MPOPAGOMKA U NOGMOPEHUE TEKYUOHHO20 MATMEPUAN U 125.5 61.75 63.75
MAmMePUaIa Y4eOHUKo6 1 yyeOnvix ROcoouil, NOO20MOBKA K ’ ’ ’
RPAKMUTECKUM 3AHAMUAM U M.0.)
Hlodzomosxa k 3auemy (Konmpoas) 8 4 4
Bun npoMe:xyToOYHOro KOHTPOJI! 3a4€T 3a4ET

4.2 CoaepxaHnue TUCHHTIIMHBI

Tabnuna 3
TemaTHuecknii NJiaH yueOHOH THCHUTLTHHBI

AyautopHast | BHeayauTo
Hanmeﬂonaﬂne pameﬂon H TEM NHCUHILIHH yﬂ. p Yﬂ

o Bcero paGora pHas
{yKpyiteenc) 113 | TKP | pa6ora CP
Tema 1. Beenenue B R 10,5 0,5 10
Tema 2. Cozganue Habopa HJaHHBIX 9 1 8
Tema 3. BBog 1 MMIOPT JaHHBIX 9 1 8
Tema 4. I'paduka 8 R 11 1 10
Tema 5. OCHOBBI ynpaBJIeHHs] TAHHBIMH 13 1 12
Tema 6. Uncnosble M TEKCTOBbIE (PYHKLIHU 19,25 1,5 17,75
KonTtakTHas padoTa Ha MPOMEKYTOYHOM KOHTPOJIE
(KPA) P POMEAY P 0,25 0,25
Bcero 3a 6 cemecTp 72 6 0,25 65,75
Tema 7. Coznanue codersennbix GyHKUn 34 2 32
Tema 8.OcHOBHBIE METOABI CTATHCTHYECKOH
25 1 24

00paboTkK NaHHBIX.
Tema 9. Pabora ¢ nponymeHHbIMH JaHHBIMA 1275 1 11,75
KonrakrHas paboTa Ha npoMexyTouHOM KOHTPOJIE
(KPA) 0,25 0,25
Bceero 3a 7 cemecTp 72 4 0,25 67,75
Hroro no auenuminbe 144 10 0,5 133.5

Tema 1. BBenenne B R



YcraHoBka W HacTpobika mporpamMmsbl. YcrtaHoeka RStudio. Obmme mpHHATHTEB
pabotsl. TToakmouenre nakeros. Console. Script. Environment. TTomoms B pabote.
Cnpaska. Pabouee npoctpancto. KopHeroli karanor.

Tema 2. Cozganue Habopa JaHHBIX

Habop nauubix. CtpyxTypsl ganHeix. Bexropol. Cozganue. Usmenenune. Obpawenue
k aneMenTaM. Marpuusl. Criocobsl co3zgannda. Onepaunu ¢ MaTpuuaMu. Tadmausl
nanHbix. Attach, detach u with. Hazganus ctpok. Maccugsl. @akropbl. CHCKH.
Tema 3. BBog u iMTIOpT JaHHBIX

Beox nannpix. BBoa mannbeix ¢ knaBHatypel. UMmopT maHHBIX W3 TekcToBOTO (halima
¢ pazpenurensmu. Umnopt nanueix n3 XML-daiinos. M3rneuenne nadHbix U3 Beb-
cTpanul,. UMnopt aanHbix u3 Stata MIMNOpPT AaHHBIX U3 CUCTEM YIpaBicHUA OazaMu
nauubeix. MaTtepdeiic ODBC. VimmopTt manubIx ipu moMortn Stat/Transfer.

Tema 4. I'padpuxa B R

Cozganue auarpammbl. ['paduueckue napamerpbl. CuMBonbl W nuHuu. LlBeta.
XapakTepucTHKA Tekcta. Pazmepwl muarpammbel W moned. /[oOaBneHwe TekcTa,
HacTpoika napaMeTpoB OcCel W yCJIOBHBIX o0003HaueHui. 3aronoeku. Jlerenna.
AnHoTauwu. [loanwcw ¢ maTeMaTHYeCKUMHA cUMBomamMu. OOBEeOIWHEHHE OWarpamMM.
[TonHBIH KOHTPOJIb HA/L PACTIONIOKEHUEM IMATPAMM.

Tema S. OcHOBBI YNIpaBJIeHHS] JAHHBIMHA

Pabota ¢ gatamMu W TpOMyWIeHHBIMA 3HaUeHHWAMH. [IpeoOpa3zoBanne THIIOB JAHHBIX B
apyroi.  CoznaHMe M MEPEKOAMPOBAHME  TMEpeMeHHbIX. [lepenmeHoBaHue
nepeMeHHbIX. CopTUpOBKa, 00beAUHEHUE U pa3aeicHue HaOopoB AaHHbIX. BbiGop u
WCKITIOUEHHe TIepeMEeHHBIX W3 aHarmmza. [IpeoOpazoBaHne JaT B TEKCTOBBIE
nepemenubie. CopTupoBka JiaHHeiX, O0benuHeHne HaOOPOB JlaHHBIX. PazjieneHue
HabOpOB AaHHBLIX Ha cocTaBaaowue. Cnyuakusie BbIOOpKU. Mcenons3opanue koMmausa
SQL mna npeobpazoBanns TabIWLI JAHHEIX.

Tema 6. UnciaoBbie 1 TeKCTOBBIC PYHKITHH

MaremaTudeckne W cTaTHcTHYeckWe (PyHKUMWA. OYHKIAW  pacTipelereHus.
['eHepanus cayualinbix uncen. TekcTosblie hyHKIMH. [[MKIIBI M UCMONHEHWE KOMaH
npu ycnoeuu. [lonb3osarensekne GpyHkunu. [lpumenenne dyHKumii K MaTpuuam u
TadanuuaM JIaHHbIX. YTIPABJIEHWE BbITIOJIHEHHEM KOMaHa. Cnocolbl OObEAHHATE H
npeo0pa3oBbIBATL JAHHbIC,

Tema 7. Co3nanne codcTBeHHBIX (PyHKUMIT

Oneparopsbl 1ukna v ycnosusi. Coznanve codctBeHHbIX (pyHKUMH B R. Onepatopsl
uukna 1 yveaosus B R . Oneparop if . Omnepatop ifelse . Oneparop for .Onepatop
while . OmrepaTopsr repeat, break w next . Omnepatop switch . CramaapTras dopwma
3ajaHus  pynkimn B R, Aprymenr. ®opmMajibHbie apryMEHThI, JIOKAJIbHbIE
IEPEeMEHHbIC U ¢cBoOoaHble nepeMennble . Iloanas dopma zaganua dyuxuuu B R.
Cunmenoe mpucsamBanne B. Kowmamaer apply(), sapply() w lapply() . [lpumepsr
HanucaHus (pyHKIMH B R ¢ MCTIOB30BAaHHEM YIIPABJSONIMX KOHCTPYKIIHIA,

Tema 8.OcHOBHBIC METOABI CTATHCTHYECK O 00padOTKH JAHHBIX.

OnrcartenbHBle  CTATUCTHKW. [adMWLBI YacTOT W TaOMHWUBl  COMPAKEHHOCTH.
Koppendauua u koapuauua. Tectel CthioacHta. HenmapameTpuueckue METOBI.
Buszyanusauna rpynnoseix pasnauuuid. Co30aHWE W WHTEPNpEeTauns ITWHEHHBIX

10



MoaeneH. OrieHka aIeKBaTHOCTH JOMYIIEHHWH, CIeaHHBIX TTPH TIOCTPOSHUH MOIEIH.
BriGop Mex1y abTePHATUBHBIMH MOJICIISIMU.

Tema 9. PaboTa ¢ nponymeHHbIMHA JaHHBIMHA
OO0HapykeHHe MNPONyIIEHHBIX JaHHbiX, Kraccu(ukaiuss THIIOB MPONYIIEHHBIX

AaHHDBIX.

HcenenoBanue

CTPYKTYPBI

3aKOHOMEPHOCTEH B TPONYIIEHHBIX JTaHHBIX.
MHOKECTBEHHOE BOCCTAHOBIIEHUE NPOIYILUEHHBIX JAHHbIX.

4.3 [lpakTHUecKHe 3aHATHS

NPONYLICHHBIX AaHHbIX Buzyanuzanua
AHamW3 TOMHBIX HAOIIOOESHWI.

Tabnuua 4
CoaepkaHie NPaKTHYECKHX 3aHSITHII H KOHTPOJIbHBIC MEPONPUSITHSI
Dopmupyem
e Bug Kon-
Ne N° u HA3BAHHE NPAKTHYECKHX | KOMIETEHUH
nlm Ne paspena A AHSTHI " KOHTPOJILHOI0 BO
MEPONPHSATHS | 4acos
(unguKaTop
BI)
1 Tema 1. Beemenme | llpaktuaeckas pabora Noe 1. [1Koc-8.2 3amuTa paboTs! 0.5
BR Hutepdetic u actpoiika R u [TKoc-8.3
RStudio
2 Tema 2. Cozmamme | llpakruaeckas pabora No 2. I1Koc-8.2 3ammuTa paboThl 0.5
HaOOpa JAHHBIX BexTopa u MaTpuupl ITKoc-8.3
IpakTraeckas padora No 3. I1Koc-8.2 3ammrTa paboThl 0.5
Maccusbl. @axropsr. Crincku. [TKoc-8.3
3 Tema 3. Beoau Ipaxtuucckas pabora Ne 4 VYK-1.3 3amura paboTst |
HUMIIOPT AAHHBIX Meroaer BBOAA M HMTIOpTA [MKoc-8.2
JAHHBIX ITKoc-8.3
4 Tema 4. I'papuka B | MNpaxruucckas padora Ne 5, VK-1.3 Jamura padoTs 1
R IlocTpoenue rpadukos I1Koc-8.2
ITKoc-8.3
5 Tema 5. OcHoBb IIpakTraeckas padora Ne 6. YK-1.3 3ammura paboTs! 1
VIIPaBICHUS CopTtupoBka, 00beIMHCHHE H [MKoc-8.2
JAHHBIMHA pazneneHue HaboOpPOB JAHHEIX [TKoc-8.3
6 Tema 6. Yucaoseie | [paxruucckas padora Ne 7, VK-1.3 Jammra padoTsl 1
U TEKCTOBEIE IIpumenenre MatemMatuueckux H | [1Koc-8.2
(yHKIMH CTATHCTHYCCKUX (PYHKIMH [MKoc-8.3
Kontpoasnas pabora Ne | VK-1.3 [Tucemennas 0.5
[MKoc-8.2 pabora
ITKoc-8.3
7 Tema 7. Cozmarme | llpakrudeckas pabora No 8. [1Koc-8.2 3amuTa paboTsr 0.5
cOOCTBEHHBIX OcHoBHbIC onepaTopsl U [TKoc-8.3
(yHKUMI APTYMEHThI
IMpaxruacexas padora Ne 9, [MKoc-8.2 3ammra padoTsl 0.5
DOYHKUHH C OTPAaHHIEHHEIM [TKoc-8.3
UHCIOM MEPCMCHHBIX
IpakTaaeckas padora Ne 10. I1Koc-8.2 3amuTa paboTsl 0.5
DYHKIMH ¢ HEOTPAHUYCHHBIM [MKoc-8.3
THCTOM TIePEMEHHBIX
[Mpaxruueckas padora Ne 11, [MKoc-8.2 3amuTa paboTs 0,5
Cozxanne QyHKIHI A1 I1Koc-8.3
OTIPESNICHHOTO KIacca
8 Tema 8. OcuoBHble | IIpaxtiueckas padora Ne 12 ITKoc-8.2 3amuTa paboTs 0,5

Ll




@opmupyem
me Bua Koa-
Ne N°  HA3BAHHE NPAKTHYECKHX | KOMIIETEHUH
e Ne paspena e " KOHTPOJILHOIO BO
MEpONPHSITHSL | YACOB
(unguKkaTop
bI)
METOIBI Cospanne ¢yakunit ams pacuera | [1Koc-8.3
CTATHCTHYCCKOIT OIMCATCIbHBIX CTATHCTHK
00paboTku IpakTaueckas padora Ne 13 YK-1.3 3amura paboTsr 0.5
JAHHbIX. Cozaanue pyHKIMIA 175 [TKoc-8.2
MPUMEHEHHS CTATHCTHISCKHX [TKoc-8.3
THIIOTE3
9 Tema 9. Pabora ¢ IpakTHaeckas padora Ne 14 YK-1.3 3amuTa paboTs 0.5
TPOTYIIECHHBIMU Meroae 0bpadoTkn INMKoc-8.2
JAHHBIMH MMPONYIIEHHBIX JaHHBIX [TKoc-8.3
YK-1.3 IMucemeHHas 0,5
Konrponsnas paGora Ne 2 [1Koc-8.2 paGora
[TKoc-8.3
Tabnmua 5
HQPE‘IEHB BOITPOCOB A8 CAMOCTOMTEIbHOIr0 H3y4CHH S THCIHILJIHNHBI
Ne e e s T TMepeueHs paccMaTpHBAEMBIX BONPOCOB /151
n/n CAMOCTOSITEIBHOT0 H3YUEHHUS
. | Tema |. Beeaenue B R Cnpaska. Pabouee npocrpancreo. Kopuesoii karanor. (ITKoc-8.2
I1Koc-8.3)
2. | Tema 2. Coznanue nadopa | TaGmuusr nannsix. Attach, detach u with. (ITKoc-8.2, [1Koc-8.3)
JAHHBIX
3 Tema 3. Beog u umnopr | UMnopr gaHHbix M3 cucrem ynpasieHus 0a3aMu JaHHbIX.
JAHHBIX Hurepdeiic ODBC. UMnopt gaHHbIX NpU MoMOLIH
Stat/Transfer. (YK-1.3, ITKoc-8.2, IMKoc-8.3)
4 Tema 4. I'pacpura B R 3aroIoBKH. Jlerenna. AHHOTaLIUH. lloamucu c
MareMaTHuecKUMH  cumponamu.  OObenuHeHHE OHArpamMM.
[TonHbIH KOHTPOJBL Hax pacnosiokeHuem auarpamm. (YK-1.3, |
[TKoc-8 2. TTKoc-8.3)
8 Tema 5. OcHOBEI O6venunenne HabopoB AaHHbIX. Paznenenne HaOOpPOB HAaHHBIX
yNpaBNeHns 1aHHbIMH na cocrapistomwpe. Cryqaiinbie BoiOopku.  Hcnoab3opanue
komaua SQL ans npeoOpazoBanus Tadmui naHHbiX. (YK-1.3, |
[MKoc-8.2, MKoc-8.3)
6 Tema 6. Hucnossle u ITpumenenne GyHKIKH K MaTpULIaM U TAOIULAM TAHHBIX,
TEKCTOBBIE PyHKIIHK VYnpasneHue BeinonHeHHeM komaH. CnocoObl 00beAUHATE U
npeobpazopeiBaTh maHHbIe. (VK-1.3,  TTKoc-8.2, [TKoc-8.3)
9 Tema 7. Co3nanue CunbHoe npucsausanue B. Komanas! apply(), sapply() u lapply()
COOCTBEHHBIX (PYHKIIHIT IIpumepsl HamucaHus ¢(yHKOUE B R ¢ ucCHoOmb30BaHHEM
yrnpasistomux KoHCTpyKUuH. (ITKoc-8.2, TTKoc-8.3)
10 | Tema 8.OcHOBHBIE OueHka aIeKBaTHOCTH JOMYIICHHH, CACTAHHBIX TIPH

METOObI CTATHCTHUCCKOH
00paboTKH JAHHBIX.

MOCTPOCHUH Moae . BeiGop MKy albTepHATHBHBIMH
momemsmu. (YK-1.3, , ITKoc-8.2, TTKoc-8.3)

11

Tema 9. PaboTa ¢
NponyEeHHbIMH
JaHHBIMHA

AHanuz MOJHBIX HaOMIeH U, MHO:KecTBEHHOE
BOCCTAHOBJIEHHE MpOMyLieHHbIX AaHHbIX., (YK-1.3, , TMKoc-8.2,
IMKoc-8.3)

5. Odopa3oBaTe/ibHbIE TEXHOJIOTHU

Tabnuna 6
12




ITpumeHeHHe AKTHBHBIX U MHHTEPAKTHBHBIX 00Pa30BATE/ILHBIX TEXHOJIOT Ui

Ne HaunmeHoBAHHE HCIOJIb3YeMbIX AKTHBHbBIX H
Tema u dopma 3anaTHS -

n/n HHTEPAKTHBHBIX 00PA30BATE/IbHBIX TEXHOJI0OTHH

1. | Mpaxruueckas padora | 113 Henorast urpa

Ne 5. Tloctpoenne

rpauxos

6. Texymmii KOHTPOJIb YCIIEBAEMOCTH U MPOMEKYTOUHAS ATTECTALMS 110
UTOraM OCBOEHHUS JUCLUINIHHBI

6.1. TumoBbie KOHTPOJIBbHBIC 3aJaHIS WA HHbIE MATEPHAJIBI,
Heo0X0uMbIe /ISl OLIEHKH 3HAHMII, YMEHHii U HABBIKOB U (WJIH) ONbITA
JeSTeIbHOCTH

Konrpoabnas padora Nel

BapuanT 1

1.  Cozmats BekTOop v(2,5,82,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2)
Cosnars Bektop b u3 20 ciyuaitneix uncen B auanasone ot 1 jgo 100 6e3
MOBTOPEHUMN.

Hafitu: ans Bextopa b: cpemrroro (mo ¢opMyrne W MO BCTPOSHHOW (DYHKITHH),
CPE/IHEKBA/IPATUYECKOE  OTKJIOHEHHE  (OKPYMIMTh B OOJIBIIYK) — CTOPOHY),
MHUHUMAaJbHOEC 1 MAKCUMATILHOE 3HAYCHUE, KOJIMYECTBO SJICMEHTOB.

BekTop v oTcopTHpoBaTh B IOpAIKE BO3pacTaHuA. HaiTn 3HaUeHUA 37IEMEHTOB 110
PaHKMPOBAHHOMY PsAY ¢ HoMepaMu 2 U 8.

PaccunTaTh KOBapHAITMIO MEXKIY BEKTOPAMH V U b (COV=xy — £ = 7).

1. Cozpmaiite matpuiy A:
2 3
3 5
4 8

JobaebTe K 3TOM MaTpHlle cToIOE cripaBa ¢ HOMepoM Baiiero BapmanTa.
Cozpnaiite matpuny B:
5 § 2

4 7
h B

=] Ch I

Haiiti: |A+B + AT = B1|

BapwnanT 2

1. Cosznats BekTop v (2,5,8,5.8,5.8,5,8,5.8,5.8,5,8,5,8,5.8,5,8,5,8.5.8)
Cosgats BekTop b u3 30 cnyuainbix yucen B auanazone ot -100 go 100 6e3
TTOBTOPEHHH.
Haiitu: s Bektopa b: meauany (OKPYMIMTh /10 1€JIOTO YHUCIIA), JUCHEPCHIO
(OKpPYrIUThL B OOJBLIYIO CTOPOHY), CYMMY DJEMCHTOB, MPOU3BEACHUE DIICMEHTOB,
KOJIHYCCTBO 3JICMCHTOB.
BekTop v oTcopTUpOBaTh B MOpAAKE Bo3pacTanud. HaiiTu 3HaueHus >1eMeHToB Mo
PamKMPOBAHHOMY pAdy ¢ HoMepaMu 4 u 15.

XY —X*¥

Paccunrath k03 PpuiueHT KOppEIsauu MEX1y BeKTOpaMu v u b (r = ey )

2. Cozpaiite matpuny A:
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3
5
8
o0aBbTe K 3TOH MaTpHIE cTOI0EN cnpaBa ¢ Homepom Barero BapuanTa.

o3akTe marpuiy B:
6
7
g

waam(‘)]:*:mm

=] Ch

HafiTi: |[A+B + AT = B-1|

Konrpoasnas padora Ne 2
Bapwmant 1
1. Hanucate (pyHkimioo mean s 2 knaccoB HOBbIX 00bekToB. s 1 knmacca
o0beKTa cpefHsAs JO/KHA PacCUMTHIBATHCA MO (POPMYyJIE€ CPEIHER IMPOCTOMH,
IUTA BTOPOTO KJIacca 1Mo CPeaHer XPOHOIOTHYECKON.
2. Hanucats nporpaMmmy Juisi ONIPE/ICIIEHHs KOJIMUECTBA YETHBIX HIU(P B BEKTOPE.

BapwanT 2 .

1. Hanucates mnporpammy, Kotopasi Obl omnpejessijia  nepumerpel (uryp B
3aBUCUMOCTU OT Kiacca 00bekTa. [lepuMeTpsl MOKHO HANTH MO CACAYIOIIUM
dopmynam. [lepumerp tpeyromeamka: P = a + b + c. [lepumerp
npsiMoyrojibHuka: P =2(a + b)

2. HanucaTh nporpamMMmy Jis pacuceTa AUCHCPCUU MO BEKTOPY.

Ilpumep pador

IIpaxTrueckas padora Ne 1. Murepdeiic u nactpoiika R u RStudio
3arpy3sute RStudio. [TocMoTpHuTe KOpHEBOH KaTalor cHCTeMBl. Mi3MeHHuTe KOpHEBOH
katanor Ha «Pabounii cron». 3arpysute npumepbsl rpaukoB. 3arpy3uTe UCXOAHbIC
naHaele depe3 Qopmar .txt. [locmoTpuTe 3arpykeHHyR0 Tabmumy. OducTHTe
ucropuio, console u environment. Kaxkaplii mar orpasure B oTuere.
Bonpocs! k 3awmure:

1. Habop maHHBIX.

2. CTpyKTypbl JIAHHBIX.

3. 3arpy3ka JaHHbIX.

[TpakTrueckast pabora Ne 2. Bexropa u marpuiisl
3arpysute RStudio. Coznaiite Bektop, coctoamuid u3 100 caydyaiHpIX 3HAYCHUH B
COOTBETCTBMHM ¢ HOPMAaJIbHBIM 33aKOHOM pacnpesenenus. [1o BekTopy paccuutarh
MOKAa3aTe/M LCHTPANbHOH TEHACHLMM M Bapuaimu. Bpibpatb 7 u 12 snemenTbl
BekTopa. Co3gaTe BTOPOH BeKTOp, cocTosAmnx n3 100 3HaueHnit B auama3zone ot | 10
1000 ¢ marom 10. Haiitu cymmy NpOM3BEJEHUN 3JIEMEHTOB BEKTOpPOB. Hamucath
OTBET O MPOACIAHHOM padoTe ¢ BLIBOJAAMH.
Cozmaiite 2 matpumsl (3 Ha 3), COCTOAIIYIO W3 CIyYalHBIX 3HaueHwWH. Haimnre
CYMMY MATpPHIL, NPOU3BEJEHHE, PA3HOCTh MATPHL], 0OPATHBIE, TPAHCIIOHUPOBAHHbBIE
mMatpuubl. HamucaTth 0TBET 0 mpoaenannoi paboTe ¢ BLIBOJAAMH.
Bornpocsi k 3aimure:

1. Bekrtopsl. Coznanne. Usmenenune. OOparieHue K 31eMeHTaMm.
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2. Marpuusl. CrtocoObl cozganua. Onepauny ¢ MaTpULIaAMH.

lIpaktruueckaa padota Ne 3. Maccusbl. Daktopbl. COKUCKU.

3arpysure RStudio.Coszpaiite 2 cnyuaiinbix sekrtopa. [Ipeobpaszyiite M3 B Maccms,
(dakTop U B cnucok. O0bLeauuuTe ABa BeKTOpa B Tadnuuy. IIpUCBOMTHL KakaoMYy
cronbuy Ttabmwuel Hazpanwe. OOpatutecs K 5 snemenTy 2-ro crtondua. [lo
nokazarensim Tabiuibl HaWTH 3-uil cTtonden, kak cymmy npeawiayiiux. Hanucars
OTBET O MPOACAAHHON PadoTe ¢ BLIBOAAMMU.

Bonpock k 3ammTe:

1. Maccusbl. Co3ganue u oOpalueHus K dDeMEHTaM.
2. Maktopsl. CymrocTs. Mcnons3osanne.
3. Cnmcku. OGpalueHue K rieMeHTaMm.

[Tpaxktraeckas padora Ne 4 . Metoasl BBOAa W UMNOPTAa JAaHHBIX
3arpyzure RStudio. Cospaiite HaGop WexoJHbIX mokasarened B dopmare | txt.
3arpy3ute 95Ty TaOMWIy WCTIONB3YA WMTIOPT JaHHBIX W console. OTkpoiite
3arpyKeHHbie JaHHble. TIpejcrapbTe HCXOAHBIE MOKaszatead B ¢opmare .xls.
3arpysute aauubie B RStudio. Hanucats oTBeT 0 npoaenannoii paborte ¢ BhBOJAMMU.
Bonpock k 3ammTe:

1. BBoa naHHBIX.

2. BBoa maHHbIX ¢ KJIABUATYPBb.

3. WMmopT maHHBIX W3 TEKCTOBOTO (hafiiia ¢ pa3aeTuTeTIMH.

4. Tabmauw nanubix, Attach, detach n with. Hazeganus crpoxk.

[Ipaktruucckad pabota Ne 5. [loctpoeHue rpadukos.
3arpy3ute RStudio. 3arpy3nute ncxomreie mokazatenn. TpedyeTcs TOCTPOHTD OTHBY,
MOJIMIOH, TUCTOTPaMMy, KPYTOBYKO JuMarpaMMy, AvarpaMmy paccedaHus U Juua
Ueprosa. HanmncaTes 0TBET ¢ BBIBOJAMHU N0 Kaxa0My rpadmky.
Bonpoch! k zammre:;
1. I'paduka B R
Oyukmws plot
I'ucrorpaMmmel.
Kpyroseie auarpaMmbi.
TexcToBbie PYHKITHA.

TSI ]

el

Bonpoce! k 3auety (6 cemectp)
HaGop naHHbix.
CTpyKTYpPbl JaHHBIX.
Bektopsel. Cozganne. U3menenne. O0palteHne K 3MeMeHTaM.
Martpuupt. CnocoOnl cozganua. Onepauun ¢ MaTpULAMM.
Tabnmwuer manubix. Attach, detach n with. Hassanws ctpoxk.
Maccusbl. @aktopbl. Criucku.

S B =



7. BBon manHBIX. BBOO JAaHHBIX C KITaBHATYPHI.

8. HMmnopT naHHbIX U3 TEKCTOBOTO (hailyia ¢ Pa3AeIHTE/IIMHU.
9. I'pabuka B R

10.TIpeobpasoBaH1e TUNOB AAHHBIX,

11.Co3aaHue U NCPEKOIUPOBAHUE MEPECMEHHBIX,
12.CopTtrposka, 00beTHHEHNE W pa3aciieHHe HabOPOB JaHHBIX.
13.Maremarnyeckue U CTaTHCTHUECKHE (DYHKILIFH,

14. ©yukuuu pacopeaeneHud. ['enepauua cnyyaiinblx yucen.

15. TexcToBbie PYHKITHA.

Bonpocobl k 3a4ety (7 cemectTp)

OnepaTopsl IWKIIA U YCITOBHS.

1.

2. Oneparopsl IMKNA ¥ yCa0BHSA B R |

3. Oneparop if . Oneparop ifelse . Onepatop for .

4. Omneparop while. OmrepaTopsr repeat, break m next .

5. Oneparop switch |

6. Komanasnt apply(), sapply() u lapply() .

7. Tlpumepbl HanucaHus (PyHKIMHE B R ¢ MCIOJb30BAHMEM YIPABJISFOIMX

KOHCTPYKLUA.
8. OnmcarenpHBIE CTATHCTHKA.
9. TaGmuubl 4acTOT U TaOJHILLBI CONPSIHKEHHOCTH,
10.HenapaMeTpuieckue METOAbL.
| 1. Buzyanuzamua rpynmoBeIX pa3andani.
12.06HapyKeHHe NPONYIIEHHbIX IAHHBIX.
13.Knaccuthukauusa TUNOB NPONYIUCHHBIX AAHHbIX.

60.2. Onucanue nokazarenei M KpUTepUeB KOHTPOJIHA YCNEBAEMOCTH,
OTIFICAHHE IIKAJ OLeHHBAHHSA

Texkymmii KoHTponb 3HAHWI, YMEHWH W HABBIKOB MNPOBOAMTCS B (dopme
KOHTPOJbHBIX padOT ¢ pPAaCUCTHBIMM 337ayaMu, a TAKKE NPEAyCMOTPEHA 3alluTa
WHAWNBHUIYANbHBIX 3adad, BBITIOTHASMBIX KKIBIM CTYICHTOM Ha TIPaKTHUYECKHX
3aHATHsIX. JIMKBUaQUMs CTYJIGHTAMM  TEKYLIMX 33/I0JKEHHOCTEH NPOM3BOAUTCSA
TAKKE B (DOPME BLINOAHCHUA UHAMBUIYATLHON 3a4a4M MO COOTBETCTBYIOLLCH TEME U
JarbHEeHTIIeH ee 3alnThl PETIoIaBaTeNnto Kade apsl.

Hrtoropasi OligHKa YUMTHIBAET PE3YJIbTAThl PEHTUHIOBOH CHCTEMBI KOHTPOJIS
sHaAwH (BKmag 50%), pe3ynmbTaThl KOHTPOJBHEIX PadoT 1o BceM TeMam (Brrad 50%)
Kpurtepuu BhICTaB/IEHUA OLIEHOK 110 CHCTEME,

0-59 % OT MAKCHMAanbHOro KOJIMUCCTRA DAII0B — «HE3aUTCHON,

60 u Gomee %o— «3auTEeHO».

7. YaebHo-MeTOoaHYeCcK0e H HHPOPMALHOHHOE 00ecTIcUeHH e JUCUHILTAHBI

7.1 OcHoBHAs JUTEpaTypa

1. Byxoeeu, A.I'. ANropMTMbl BbIUMCAMTEABHON CTATUCTUKH B CUCTEME R :

yuebHoe mocobue / A.I'. byxosemn, [1.B. Mockanes. — 2-e w3a., nepepab. n gom. —
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Cankt—IletepOypr : Jlams, 2015. — 160 c. — ISBN 978-5-8114-1802-2. — Texker :
SIEKTPOHHBIH // DnekTpoHHo—-0ubavoTeunas cucrema «Jlanby» : [caiit]. — URL:
https://e.lanbook.com/book/68459(0TKpbIThI A0OCTY)

2. Jhok, JI.A. Ananmuz cereit (rpador) B cpene R. Pykosoacrtso
nons3oBatens ; pykosoacteo / H.A. Jliok. — Mocksa : JAMK Ilpecc, 2017. — 250 c.

- [SBN 978-5-97060-428-1. — Tekct : »>meKTpoHHBIH // DNEKTPOHHO—
OubaMoTEUHAs cUcTEMA «Jlanby ; [caiiT]. - URL:
https://e.lanbook.com/book/90111(0TKpbIThIA AOCTY)

3. [Mporpamvuposanne. COopHWk 3agau : yueOHoe mocodme / OT.

Apxunos, B.C. baracoga, [1.B. ['peukuna [u ap.] ; nox penakuueit M.M. Mapana. —
Cauxrt-IletepOypr : Jlaun, 2019. — 140 ¢. — ISBN 978-5-8114-3857-0. — Teket
smekTporHeit  //  Jlame :  asnextpoHHO-OWbOnmworeuHas cwcrema. —  URL:
https://e.lanbook.com/book/121485 (nara oOpawenus: 21.02.2020). — Pexum
AOCTYNA; VIS ABTOPU3. MOJIbL30BATECH

7.2 JonoaHUTeNbHAS AUTEPATYpa

1. Anpgpuanosa, A A. AnropuTMH3auusd W TPOTPAMMHUPOBAHUE.
[Tpaktikym : yuebHoe nocobue / A.A. Anjapuanora, JIL.H. Hemarunos, T.M.
Myxtapoga. — Cauxt-lleTepOypr : Jlaub, 2019. — 240 ¢, — ISBN 978-5-8114-3336-0.
— Texkcr : »mextponnsii // Jlane : snexrpoHHO-OMOMMWoTewHas cuctema. — URL:
https://e.lanbook.com/book/113933 (aara oOpaumenuna: 21.02.2020). — Pexum
JOCTYTIA: TSI AaBTOPH3. TOJIb30BATEIEH.

2. IMpaktukym no uudopmaruke : yuebHoe nocodue / HM. Anapeesa,
H.H. Bacumox, HH. Ilak, EK. Xennep. — 2-¢ usa., crep. — Caukr-lletepOypr :
Jlans, 2019. — 248 ¢. — [SBN 978-5-8114-2961-5. — Texcr : anextpoHHsIi // Jlans :
saeKTpoHHe-OubnuoTeunaa cucrema. — URL: https:/e.lanbook.com/bock/111203
(mara oopamenws: 21.02.2020). — Pexxum gocTyna: Ans aBTOPU3. ONb30BaTENeH.

3. Bbapkos, WM.A. OObekTHO-OPUEHTHPOBAHHOE MMPOrpaMMHPOBAHKE
yueOHuk / U.A. bapkos. — Cankt-IletepOypr : Jlanb, 2019. — 700 ¢. — ISBN 978-5-
8114-3586-9. — TekcT : anmexTpoHAbIH // JlaHb : ANeKTPOHHO-OWOIHOTEUHAS CHCTEMA.
— URL: https://e.lanbook.com/book/119661 (nata obpaiienus: 21.02.2020). — Pesxum
A0CTyNa: AN aBTOPU3. MOJIb30BATEACH.

4. benyruna, C. B. PazpaboTtka mporpaMMHBIX MOOYIEH MPOTPaMMHOTO
o0ccreucHUa 419 KOMNBIOTCPHbIX cucTeM. llpuknaaHoe nporpaMMupoBaHue
yaeOnoe mocobue / C. B. benyruna. — Cankr-IletepOypr : Jlans, 2020. — 312 ¢. —
ISBN 978-5-8114-4496-0. — Tekct : nsnexkTpoHHbid // JlaHb | 371€KTPOHHO-

oubnuoreunaa cucrema. — URL:  https://e.lanbook.com/book/133920  (nata
obpamenns: 21.02.2020). — Pexxnm gocTyma: ams aBTOPH3. TOTb30BaTENEH.
5. bepeskun, E.®. OcHobl Teopun HMHGMOPMAILIMK M KOJAWPOBAHUS

yucOHoe nocodue / E.®. bepesxun. — 3-¢ usza., crep. — Caukr-lletepOypr : Jlaub,
2019. — 320 ¢. — ISBN 978-5-8114-4119-8. — Teker : anmexkTponHsiii // JlaHp :
31eKTPOHHO-0MONnoTeunas cucrema. — URL: https://e lanbook.com/book/115524
(nata oOpawenus: 21.02.2020). — PexcuM aocTyna: 4718 aBTOPH3. NONbL30BATSASH.
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7.3 Meroauueckue YKa3aHus, PEKOMEHIAIHU U JIPYTrHe MATepHaJibl K
3AHATHAM

1. XaputoHoBa, A.E. XpaHunuima W CHCTEMBI WHTEIUIEKTYaIIBHOTO aHaIW3a
NaHHBIX: MeToauueckue ykazanua / A.E. Xapuronosa. — M.: PTAY-MCXA um. K.A.
Tumupsazesa, 2016. — 25 c.

8. [lepevens pecypcoB HH(OPMALHOHHO-TEJICKOMMYHHKAITHOHHON CETH
«HTEepHEeT», HEODX0TUMBIX /1JIsl 0CBOEHUS JTUCITHILIMHBI

1. S3eix nporpammuposanus Python. URL: https://www.python.org/(oTkpsIThIii
AOCTYII)
2. The R Project for Statistical Computing https://www.r-project.org/ (OTKpBITBIH
JIOCTYTI)
3. Anaxonpga. URL: https://www.anaconda.com/distribution/(oTkpsITbI# HOCTYTI)
4. Odwmrmansasri caiit Poccrata. URL: http://www.gks.ru/ (OTKpBITBIH J0CTYTI)
5. Oduumansusiii caiir Tlentpanbhoro banka Poccun. URL: http:/www.cbr.ru
(OTKPBITBIA 1OCTYII)
6. Bureau of Economic Analysis. URL:  http://www.bea.gov (OTKpbITHIii JOCTYIT)
7. MockoBckas — MEKAYHapoaHasd — BamoTHaa — Oupoka.  http://www.micex.ru
(OTKPBITBIHA TOCTYIT)
8. Odmumanehbiii caiit Bcemupnoro 6anka . URL: http:// www.worldbank.org
(OTKPBITBIA 1OCTYI)
9. Opwmmaneaerii  cafir  MexayHapogaoro  BamotHOro  (omma.  URL:
http://www.imf.org (oTKpbITBIH J10CTYIT)
10.Oduumanbupiii  caiit  MexaynapoaHod — opranumszauuu  Tpyaa.  URL:
http://www .ilo.org (OTKpPBITEIH TOCTYTI)
11.Oduuuanbubiii cait MunuctepcTBa (bunancoB PO. URL:
http.//www.minfin. gov.ru (OTKpBITBIH TOCTYTT)
12.Odumanbbiii  caiit HauuoHasibHOro OHOPO SKOHOMHYECKHMX HWCCIIEI0BAHMIMA
CIIOA. URL: http:// www.nber.org (OTKpBITBIH JOCTYII)

9. llepeuens nporpaMMHOro odecnedyeHust

Tabnuua 9
IlepeueHb nNporpaMmMHoOro odecrevueHus
No HaumeHoBaHue Haumenosa Tun I'on
- pa3znesia y4eoHok HHE ABTop | pazpaboTk
n/n NMporpaMmalI
AHCUHILIMHBI NPOrpaMmmsbi "
Tema 1. Beenenue B R
Tema 2. Co3ganne HaboOpa TaHHBIX
Tema 3. BBog 1 UMNOPT NaHHBIX
1 Tewn.4. L paguia = R R pacuérHas | r-project 2019
Tewma 5. OCHOBBI ypaBieHHUs TAHHBIMH
Tema 6. Huc0BbIE U TEKCTOBBIE QYHKIIMH
Tema 7. Cozganne coOCTBEHHBIX (PyHKIMI
Tema 8.0cHOBHBIE METOIBI
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CTATUCTHYECKOH 00pabOTKH AaHHBIX.
Tema 9. Pabora ¢ nponyleHHBIMH
JAHHBIMU

Tema 1. Brenenue B R

Tewma 2. Co3nanue HadOpa TaHHbIX
Tema 3. BBog 1 UMMOPT NaHHBIX

Tema 4. I'paduka B R

Tema 5. OcHOBBI ynpasieHusi JaHHbIMU

2 |Tema 6. UncnoBble 1 TekcTOBbIE DYHKLUMH RStudio pacuérnast | r-project 2019
Tema 7. Cozaanue coOCTBEHHbIX (PYHKLNI
Tema 8.0cHoBHBIE METO/IbI
CTaTHCTHUYECKOH 00paboTKU JaHHBIX.
Tema 9. Pabota ¢ DpONMyLICHHBIMH
JAHHLIMH
10. Onucanue MaTEPHAJILHO-TEXHUYECKO0I 0a3b1, HEOOX0 MM O /1151
OCYHIECTBJICHUA 06pa30BaTe.ﬂbH0rO npouoecca mo JMCHHUILIHHE
Tabmuna 10

Crenennisi 00 00ecrieMeHHOCTH CTICHHMAJIN3HPOBAHHBIMH ayINTOPUSIMH,
Ka0uHeTamMu, JadopaTopusimu

HaunmeHoBaHHe CHEeNHAJbLHBIX
NOMEINeHHH H MOMeeHHH A5
camMocToATe/IbHOH padoTsl (Ne yuebHoro
Kopnyca, N ayauropuu)

OcHAIEHHOCTL CHeNHAIBHBIX MOMEeHHH H
NMOMELIEeHHH AJI51 CAMOCTOATEIbHOI PA00THI

1

2

VaebHaa ayoumopua Ot HpeeeoeHNts 3aHAmMul
CEMUHAPCKO2O MUAG, YHeOHAa avoumopia ona
EPVANOGHIX U UHOUGHOVANBHBIX KOHCYABMAUT,
VaebHaa ayommopua Ong MeKyujeco KOHMpoid u
RPOMEHCYIMOUHGIT Ainmecmaniiy, RoMeteHte Oaa
camocmosmensnoil pabomet (20 vueOnblil KOPIVC,
302 avo.)

b2

o= LD

%0 = o

9

Curcremusii 010k Intel Core Intel Core i3-
2100/4096Mb/500Gb/DVD-RW 10 mrr. (MuB.Ne601997,
HMue.No601998. Mue. Ne601999, Mue.Ne602000,

HuB. Ne60200 1, HMuB. Ne602002, MuB.Ne602003,
HuB . Ne602004, Hue. Ne6020035, Mue. Ne602006)
Momnmurop 10 mr. (6e3 aHB. Ne) - MPHOOPETATHCH HE 3a CHET
CPEICTB By3a

ITxag 2 mrr. (MeB.Ne594166, Hue Ne594167)

Tywmba | mr. (B Ne594168)

TlogsecHoe KpemaeHHE K orHeTymHTeMO | mT. (MHB. Ne
559528)

OrgerymmTens mopomkossii | mr. (HMuB. Ne359527)
Kamosn | mr. (MuB.Ne5351557)

Jocka MarHATHO-MapkepHad | mT.

Croa 5 mir,

10. Ctoa koMnbrOTCpHBIH 12 1T,
11, Crya oducHsi 21 mT.
12, Ceiih 1 mr, (0¢3 MuB No),

CryneHueckoe 00meKuTHe

KomHaTsr 171 caMOOATOTOBKH

LIHb nvmenn H. M. XKenezropa

YuraneHBIH 320

11. MeToauyeckue peKOMEHIAUMH CTYA€HTaM M0 0CBOEHUI0 TUCHUILIUHbI
llpuctynaa x uzyuenuio aucuunubabl «OOpaboTka maHHblX B cpeae Ry,
CTYAEHTH OOJKHBI O3HAKOMHUTBCA € y4eOHOW TIporpamMMoi, ydeOHOW, HaydHOH H
METOJIMUECKONH nuTeparypoi, umeronieics B oubmmorexke PITAY-MCXA um. KA.
TumupsizeBa, NMOJIY4UTh B OUOJHMOTEKE PEKOMEHIOBAHHbIE YYEOHMKM W Y4eOHO-
METOANYECKHE OCOOHS, 3aBECTH HOBYIO TETPab JIs padOThI ¢ NEPBOMCTOYHHUKAMM.
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B xome moAroTOBKM K TIPAKTHYECKUM 3aHATHAM W3YUHTH OCHOBHYIO
JUTEPATYPY, O3HAKOMUTBLCA ¢ JIONOJHUTEIILHONW JIMTEPATYPOH B COOTBETCTBUU C
NOCTABACHHOHW 3ajzaucid. llpu 53TOM yuecTb peKOMEHAAUMU NpenojaBarens u
TpeOoBaHusa yuedHoi nporpammbl. Heobxonumo nopabGarbiBath CBOH KOHCIIEKT,
Jenas B HEM COOTBETCTBYIOWIME 3alMCU M3 JMTCPaTypbl, PEKOMEHAOBAHHON
MpenoJaBaTeneM U TPEayCMOTPEHHOH yueOHOM TTporpaMMOH.

[Tpn noAroToBKe K 3aueTy MOBTOPSITH MPOHJEHHBI MaTepuajy B CTPOroM
COOTBCTCTBUM ¢ y4cOHOH nporpaMMoii. Mcnonab30BaTh KOHCMNEKTHL W JIMTCPATYpY,
PEKOMEHIOBaHHYIO TipenogasateneM. OOpatute ocodoe BHWMaHWE Ha TEMBI
YUeOHbIX 3aHITHH, MOPONYIIEHHBIX CTYJEHTOM [0 Pa3HbIM npuuuHaMm. [lpu
HCOOXOAMMOCTH OOpPATUTLCS 3a KOHCYJbTALME M METOAUYCCKOH MNOMOLUBIO K
MTPEMOOABATETIO.

Buabl u gopmMb1 0TpatoTKH NpONYLEHHLIX 3AHATHI

CTyaeHT, nponycTUBLUMA 3aHATHA 0043aH CaMOCTOATE/bHO BbIIOJHUTL COOOLUCHUE
(Tpe3eHTAHI0), PACCMOTPEHHYIO Ha TMPAKTHUECKOM 3aHSATHH W TOATOTOBHUTBECS 1O
KOHTPOJIBHBIM BOIIPOCAM K 3aLUTe PA0OTH! B PAMKAX YAaCOB KOHCYJILTALMIA.

12. MeToanueckue peKoMeHAALMM NPenoIaBaTeNadaM o Oprauu3auuy 0dyuenus
N0 AHCHUTLTHHE

Kypc oOpaboTkm gaHHBIX B cpeae R gomkeH maBate He abCTpakTHO-
dopmManbHbIE, @ TNPUKIAJAHbIE 3HaHWs. [laHHas 1ejb MOxeT OblITh peajn30BaHa
TOJILKO MPH YCIOBUU cOOMIOACHUS B yucOHbIX MIaHAX NPEEMCTBCHHOCTU YUCOHBIX
OVUCHHATIWH. ba3oBele 3HAHWA ONA W3YUEHWS OWCHWATITAHBI JAKOT TAKHE TPEIMETEHI,
KaK 9KOHOMMWUECKas TeopHsi, HHPOPMATHKA.

IlpenogaBarenb AOMKEH YKa3blBaTh, B KAKOW MOCIEAOBATEAbHOCTH CIACAYET
M3ydaTh Marepuan AWCUMIUTHHBI, o0pallaTe BHUMaHWE Ha OCOOEHHOCTH H3yUeHHS
OTIACAbHBIX TEM M Pa3aeiioB, MOMOraTh 0TOUPATh HAUDOJICE BAMKHBIC U HEOOXOAUMbIC
CBeAeHHA W3 YUueOHBIX MOCOOHii, a Tak)ke JaBaTh OOBACHEHHA BOPOCAM MPOTPAMMBI
Kypca, KOTOpble OOBbIUHO BBbI3bIBAKOT 3aTpyAHeHus. [lpu 3ToM mpemnojgaBatento
HEOOXOANMO YUHTBIBATE CIEAYOLINAE MOMEHTHI

1. He cnenyer neperpyxarb CTY/IEHTOB TBOPUECKUMH 3a/1aHUSIMU.,

2. Uepeaorarb TBOPUECKYIO padOTY HA 3aHATUAX C 33JaHUMSMU BO BHCAYAUTOPHOE
BpeMA.

3. JlaBaTh CTYJIEHTAM UYE€TKHH WHCTPYKTAXK MO BLIMOJHEHHI) CAMOCTOSATE/IbHBIX
3aJaHui; LeAb 3aaHus;, YCIOBUA BLINOJHCHUA, 00BbEM; CpoKM; TpebOBaHUd K
ohOpMITCHHTO.

4. OcyluiecTBasTh TEKYIIMH YUET U KOHTPOJIb 32 CaMOCTOSITENIbHOW paboTOM.

5. HaBaTb oucHKY 0000LUATh YPOBCHb YCBOCHMSA HABBIKOB CaMOCTOATCIbHOM,
TBOPUECKOH padOTHI.

INporpammy pazpadortan (u):

XaputoHosa A E., K.3.H., IOUEHT

(moanuce)
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