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1. HauMeHoBaHue QMCIUILINHDI

[IporpammupoBanue B cpene R

2. llepeyeHb MJIAHNPYEMBIX Pe3yJIbTATOB OCBOEHHUSI 00pa30BaTelbHOI NMPOrpaMMbl

(mepeyeHb KOMIIETEHIIMA)

C YKasaHMEM HHAUKATOPOB MX JOCTUKCHHUA H

IUVIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHHs M0 JUCHMUILINHE

Tabmuna 1
Kopn Pe3yabrarnl 00yueHus (YyMeHUs U
HNuauxkaropsl
komne | HammeHnoBanme 3HAHMS), COOTHECEHHbIE C
AOCTHKECHUS
TeHUHd | KOMIIETCHIHH HHINKATOPAMH J0CTHAKECHUS
KOMIIeTeHIIU T
" KOMIIETEHIINH
YK-4 CnocoOHOCTh 1. Ucnionb3yeT OCHOBHbIE 3namp: OCHOBHbIE ICTOUYHUKH JaHHBIX,
UCII0JIH30BaTh METO/bI U CPE/ICTBA MporpaMMHBIE U MaTEMaTUYECKUE
MPUKIIATHOE MOJIyYEeHUS, MeToNbl uX 0oO0paboTKM, aHanmu3a u
MIporpaMMHOE MPEACTABICHUS, XPAaHEHUS | MPECTABICHUS.
obecrnieueHue mpu 1 00pabOTKHU TaHHBIX. Ymemn: MIPUMEHSATH
petieHuun COOTBETCTBYIOIIME  MaTEMaTUUYECKUE
npodeccuoHaTbHBIX ITOPUTMBI, QYHKIWU U AKETHI SI3bIKA
3a1a4 R st ouncTky 1 00pabOTKU JaHHBIX.

2.JleMmoHCTpHpYET
BJIaJICHHE
npodeccnoHaTbHBIMU
MaKeTaMH PUKJIAJTHBIX
POrpamM.

3namb: OCHOBHBIE ITAKETHI U
¢yHKIMOHAN s13bIKa R 11 perenus
IIPUKJIAIHBIX 3a7a4 B 33/1a4ax
yhpaBiaeHus: HHPOpMaIuei.

Ymems: npumMenaTs
COOTBETCTBYIOILIME TAKETHI U
¢dbyHKIMOHAN A3bIKa R 17151 mpoBeeHus
aHaJlM3a JaHHBIX U UHTEPIIpETallU
IIOJIYYEHHBIX PE3YyJIbTATOB.

3. BriOupaet HeoOxoaumoe
MIPHUKJIAIHOE MPOTPAMMHOE
obecrieueHue B
3aBHCHMOCTH OT perraeMon
3aJIauH.

3namup: cienuanu3upoOBaHHbIE TAKETHI
a3bika R s perenus tunossix UT-
3a]1a4 B pa3IMYHbIX PUKIATHBIX
o0nacTsx.

Ymems: npumvenaTs
COOTBETCTBYIOILIEE IPUKIIATHOE
porpaMMHOe oOecIieueHue,
pa3paboTanHoe Ha si3bike R st
MOJIETTUPOBAHUS IKOHOMUYECKUX
3aj71au B MpoeccHoHaNbHOM 06acTu 1
MHTEPIIPETALIMU MTOJTYUYEHHBIX
pE3YJIbTATOB.

4. Mcnionp3yeT MpUKIATHOE
porpaMMHoOe obecrieueHue
AJIg PEIICHUA KOHKPETHBIX
MPUKJIATHBIX 33]1a4.

3namb: OCHOBHBIE MAKETHI sI3bIKa R,
WX BO3MOXHOCTHU M OTPaHUYCHHUS B
peIIeHNN KOHKPETHBIX MTPUKIIATHBIX
3ajad4.

Ymems: npumensats Gynkium si3pika R
JUTSI OTICHKH () (DEeKTUBHOCTH OU3HEca U
aHaJIM3a JaHHBIX B DJKOHOMHYECKHUX
MPUKJIAIHBIX 3a]a9ax.




YK-10

CnocoOHOCTh
OCYIIECTBIISTh
MOUCK, KPUTUYECKH
aHAJIM3UPOBATh,
00001aTh U
CHUCTEMaTHU3UPOBATH
UH(OpMaLHIO,
HCIOJIL30BATh
CHUCTEMHBIN ITOAXOL
JUTSL peIIeHUS
IMOCTaBJICHHBIX
3a1a4

1. YeTko ONuUCHIBAET COCTAB
U CTPYKTYpY TpeOyeMBbIX
JTaHHBIX 1 UH()OPMALIHH,
IPaMOTHO peaau3yeT
mporecchl ux coopa,
00paboTKHu 1
WHTEPIPETAIIH.

3namp: OCHOBHBIE KpUTEpUN
(GbOpMHUPOBaHUS COCTaBa WU CTPYKTYP
JIAHHBIX.

Ymems: KJIaCCU(UITUPOBATH u
CHUCTEeMaTH3UPOBATh MPOIIECCHI cOopa n
00pabOTKH JaHHBIX.

2. O00CHOBBIBAET
CYITHOCTB ITPOUCXOISIIETO,
BBISIBJISIET 3aKOHOMEPHOCTH,
MTOHUMAET IIPHPOTY
BapualeIbHOCTH

3namb. OCHOBHBIE 3aKOHBI Pa3BUTHS
MH(POPMALIMOHHBIX TEXHOJIOTUH.
Ymems: ucnonp3oBaTh IpaKTUYECKHE
HaBbIKM  OIMCAHUSA  BapHaOENIbHBIX
MH(POPMALIMOHHBIX TPOIIECCOB.

3. ®opmynupyeT mpu3HaK
KJIaCCU(DMKALIMH, BBIJCISICT
COOTBETCTBYIOIINE EMY
TPYIIBI OTHOPOIHBIX
«O0OBEKTOBY,
UIeHTUPUIHUPYET O0IIHe
CBOMCTBA AJIEMEHTOB 3THX
TPy, OIICHUBAET MOJHOTY
pe3yNbTaToB
KJIaCCU(PUKALIHH,
MOKa3bIBACT MPHUKIATHOC
Ha3HAYCHHE
KJIacCU(UKAITMOHHBIX

TPYyIIL.

3namp.  OCHOBHBIE  TpaBWJIA U
MIPU3HAKH KJaccu(puKanuu
MH(OPMaLMOHHBIX 00BEKTOB B
3aBUCUMOCTH OT TPUKIAIHBIX 33734
KJIaCCH(PUKAIUH.

Ymems: mnpakTHUecku HCHONIB30BAThH
IMPUEMBI U MCTObI KHaCCI/I(bI/IKaIII/II/I 1o
rpyImam, mpu3HaKam, OTIHYUTEITBHBIM

0COOEHHOCTSAM DJIEMEHTOB.

4. I'paMOTHO, JIOTUYHO,
apryMEHTHPOBAHO
¢dopmHpyeT cOOCTBEHHBIE
CYKJICHHUS U OLICHKH.
OtnuyaeT GakTbl OT
MHEHHWI, THTEpIPETALH,
OLICHOK U T.1. B
PacCyXJICHUSIX IPYIUX
YYaCTHUKOB JEATEIBbHOCTH.

3name. (PaKTONOrMYECKHE OCHOBBI
(bopMHUPOBaHUS CYKICHHUH U OIICHOK.
Ymems»: npuMeHsATH COOCTBEHHBIE
CY)KICHUSI M OLEHKH B IIOHCKE
MOJXOJ0B K PEIICHUI0 MPHUKIAIHBIX
MH(OPMALIMOHHBIX 3a/1a4.

5. ApryMeHTUpPOBAaHHO U
JIOTUYHO TIPEJICTABIISET
CBOIO TOUKY 3pEHUS
MOCPEACTBOM U Ha OCHOBE
CHUCTEMHOT'O OITUCAHUSI.

3namo. CHCTEMHOE OIIMCAHHE
MPOIIECCOB U SIBIICHUM OT MPOCTOTO K
CIIO)KHOMY, OT OOIIIEr0 K YaCTHOMY.
Ymems: wucnonp3oBaTh CHCTEMHBIHM
IMOJIXOJI K OIMCAHMIO YAaCTHBIX 3aJa4d U
noucke ux pemenuit B UT-chepe.




3. MecTO TUCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOH MPOrpaMMbl

Hucuunmaa  «lIporpammupoBanne B cpene R»  sBmserca  oOs3aTenbHOU
nucuuruinHou [{ukna MatemaTuku 1 H”HGOPMATUKH 10 HanpaBiieHUIO moArotoBku 38.03.05
- busnec-undopmaruka, OIl «lludpoBas TpaHchopmaims ynpaBieHHs OUZHECOMY,

npodunu: «T-meHemxMeHT B OusHecey, « TexHomaoruu nudpoBbeIX OM3HEC-MOICIED.

4. O0beM QUCHUILUIMHBI (MOAYJIS1) B 32a4€THBIX €IMHULAX MU B AKATEeMHYECKUX YACaX C

BblJeJIeHHeM 00beMa ayIMTOPHO (JIEKIIHH, CEeMHUHAPBI) U CAMOCTOSITEIbHOI PadoThI

00y4Jarmuxcs
Tabmuia 2
N Bcero Cemectp 3
Buj yueOHoii paGoThl M0 TUCHUTLINHE
(B 3/e 1 yacax) (B yacax)

O61mas TpyA0EMKOCTh AUCHIUTIIMHBI 43¢, 144 4. 144 y.
Konmaxkmmnan paboma - Ayoumopmuwie 3auamus 50 50
Jlexyuu - -
Cemunapbl, npakmuyeckue 3aHsAmus 50 50
CamocmoamenvHnas paboma 94 94
Bua texyiiero KoHTpoIIst KOHTpOJIbHAs paboTa | KOHTpOJbHas paboTa
Bua npomexyTo4HON arTecTannu 3a4eT 3a4eT

5. Copaep:xxaHue IMCUMILUIMHBI, CTPYKTYPMpPOBaHHOe M0 TemMaM (pa3jaeiam)
AMCHHUIUIMHBI ¢ YKA3aHUEM MX 00beMOB (B aKaJleMUYeCKHUX 4acax) U BUOB YUeOHbIX
3aHATHH
5.1. ConepkaHue TUCUMILIMHBI
Tema 1. Ocnosnt azvika R. Cpeoa pazpabomxu RStudio

VYcranoBka R m RStudio; omucanue xoHConbHOTO MHTEpdeiica U MHCTPYMEHTOB
RStudio; cuHTakcuc W ympaBisiONIMe KOHCTPYKIIMU s3bIKa, padoTa CO CKpPHIITaMHU;
MepeMEeHHbBIC, TUIBI TAHHBIX, IBHOE U HESIBHOE MPeoOpa30BaHNUE TUIOB B aJIreOpandecKux
Y JIOTUYECKHUX OTEepaIusiX; BEKTOPbl U (PYHKIIMU PaOOTHI C BEKTOPAMH; MAaTEMAaTHUECKHE

(yHKIIUY; CO3/IaHKE T0JIb30BaTENbCKUX (QYHKIINHI; O0a3oBas rpaduka.



Tema 2. Mamemamuueckuit anaiu3 na azvike R

MonenvupoBaHue IMOCIIEIOBATEILHOCTEH; MOCTPOCHUE TPaPUKOB MaTEMaTHYECKHUX
(GyHKIIUHA OJHOM MepeMEeHHOM; TpaduyecKuil aHaau3 TMOBeACHUS (QYHKIUU; TTOUCK
AKCTPEMYMOB U ACUMIITOT U HyJIeH (PYHKIIMH, METObI TOBBIIICHUSI TOYHOCTHU MOCTPOCHUS

rpaduKoB.

Tema 3. Pewienue 3a0au nuneiinozo npozpammuposanus na asvike R

[TocTaHOBKA 3a/1a4y JIMHEHHOTO POTPaMMHUPOBaHUS, TpaQpUIECKUi METO]] pEIICHUS
3aj1a4M; MCIIOJIh30BAHUE CIICIHATM3UPOBAHHBIX MAKETOB JISl PEHICHUS 3a1a4 JIMHEWHOTO
POTPAaMMHPOBAHUS; PEIICHUE 3a/1a4 JTUHEWHOTO MPOrPAMMHUPOBAHUS C MCIIOJE30BAaHHEM
¢bynkuuii nakera IpSolveAPI.

Tema 4. Pazpabomka unmepaKkmugHsIX RPUILOHCEHUN HA OCHOGe \WED-mexHo102uil

Texuonorust Shiny. Apxutekrypa npunokenuit Shiny. Matepdeiicaas u cepBepHast
YacTH NMPUJIOKEHHS, BU3YAIbHBIC SJIEMEHTHI, UX THUIIbI, CHOCOOBI BCTPaUBaHUS BUIIKETOB B
MpWIOKEHUE; peakius Ha AeiicTBus [lonbp3oBaTens; oprauu3anus rnepeaadu napameTpoB u
ux o0paboTKa Ha CTOpPOHE CepBepa; OCOOECHHOCTH peaTM3alUd HHTEPAKTUBHOCTH;
MOCTPOCHUE MPOCTBIX TNPUIIOKEHUH, pa3paboTKa CIOXHBIX  MHOTOCTPAHUYHBIX
MPWIOKEHUHN; peanu3alus rpapuyecKuXx BO3MOKHOCTEH HMHTEPAKTHBHOIO aHalu3a B
npuioxenusx Shiny. PazsepreiBaHre NPUIIOKEHUS B CETH HHTEPHET.

Tema 5. Ananu3 IKOHOMUYECKOU I heKmusHocCmu X03A1UCMEEHHOU 0eAMEeNTbHOCIMU

['eHepanys MOJIETBHBIX JAHHBIX MOJ] 33JJaHHbIe ycinoBusa. CunThiBaHuE U 00paboTKa

JTaHHBIX. PacyeT skoHOMHUYECKHX ToKa3zaTeneld. TabnuuHblil U rpa@uyecKuii aHaIu3.

5.2. YuyeOHO—TeMaTHYCCKHI IJIaH

Tabnuua 3
TpyroeMkocTh B yacax
KonTakTHas padora —
No HaumenoBanue tem AyauTopHas padora ®opMbI TEKyIIEr0
B KOHTPOJISA
n/n (pasaeston) Beero Cemunapel, | CamocTost OHTPOT
AUCHMILTUHBI yCIeBaeMoCTH
OOmas, IIPAKTUYECKHE | -TeJbHasi
Jlexknuu
B T.4.. 3aHATUA paGora

OcHoBHl s13b1Ka R.
1. | Cpena pa3paboTku 44 16 - 16 28

RStudio




(yxa3biBaeTcsi pa3jies U NOPsAKOBbIi HOMep
HCTOYHHUKA)

2 MaremaTuueckui 12 4 4 8
aHaymM3 Ha s3bIke R CamocTosTenbHbIC
Pemenue 3anau paboTel. YuacTue B
3 JTMHEWHOTO 12 4 i 4 8 peleHrH 3a/1a4 Ha
MIPOrPaMMHUPOBAHUS MPAKTUIECKUX
Ha si3bIke R 3aHSATHSIX.
Pa3pabotka OO6cyxnenue
MHTECPAKTHBHBIX PCIICHHBIX 33j1ay.
4. | mpunIoKeHUI Ha| 44 16 - 16 28
OCHOBE web-
TEXHOJIOTHI
AHanus
3KOHOMHUYECKOU
5. | addhexTuBHOCTH 32 10 - 10 22
XO3SIICTBEHHOMN
JeSITeIIbHOCTH
CornacHo
B uenom no pucrummne 144 50 - >0 94 yuebnomy  nuaiy:
KOHTPOJIbHAS
pabora
Wroro B % 35 - 100 65
5.3. Conep:kaHue CeMMHAPOB, MPAKTHYECKUX 3aHATHH
Tabnuia 4
HaunmenoBanue IlepeyeHnb BONPOCOB 15l 00CYKAEeHHUS HA ®opMbI POBEICHNS
TeM (pa3/ieioB) CEMHHAPCKHUX, MPAKTHYECKUX 3aHATHSAX, 3aHATHI
AUCHUILTUHBI pexoMeHayeMble HCTOYHUKHU U3 pa3iesos 8,9

OcHOBHI a3b1Ka R.
Cpena pa3paboTku
RStudio

VcranoBka R m RStudio; omucanue KOHCOIBLHOTO
uHTepdeiica; TUIBl JaHHBIX B R U KOHTeiHepbl
JTaHHBIX: BEKTOp, MaTpula, natappeiM, CIHCOK,
MHOTOMEDPHBIM ~ MacCuB; SIBHOE UM  HEABHOE
npeoOpa3oBaHue TUNOB. JIornueckne KOHCTPYKIMH U
YCIIOBHBIE ONEPATOPHI, OINEpaTopbl IUKIAa. MeTku
NA, NaN, Inf, NULL. Co3nanue
MOJT30BaTEITHCKUX byHKIHH, 00paboTka
napamerpoB pyHkuuu. basosas rpaduka, OCHOBHBIE
U BCIioMorarenabHble QyHKINN.

Pexomenoyemvie ucmounuxu: 8.1 — 8.3

[IporpammupoBanue u
pelieHue 3a1a4 B
WHTEpPaKTUBHOU (opme,
IpOBEpKa
CaMOCTOATEIBHON
paboTsl u pazdop
OIHOOK.

MaremaTnyeckum
a”Hau3 Ha a3bike R

[loctpoenne rpaduxoB ¢yukuil. IIpubnmxenHoe
BBIUUCIIEHUE TMOBEACHHUs (YHKIMH BOJM3M TOYEK
paspeiBa. llonck u© Bu3yanusalus JIOKaJIbHbIX
OSKCTPEMYMOB  (YHKLMH, pacueT  ypaBHEHHI
aCHUMITOT M 0TOOpa)keHHe X Ha rpaduke.
Pexomenoyemvie ucmounuxu: 8.1, 8.5

[IporpammupoBanue u
peuieHue 3aaay B
WHTEpPaKTUBHOU (popme,
MpoBEpKa
CaMOCTOATEIbHON
paboTsl U pazdop
OImMOOK.

Pemenue 3amau
JIMHEIHOTO
MPOrPaMMHUPOBAHUS
Ha s13b1Ke R

I'paduueckuii mouck pemeHus 3a1a4u JUHEHHOTO
IIPOrpaMMUPOBAHUS IS CIy4asi IByX IEPEMECHHBIX.
UucneHHoe pelleHye 3a1a4y JMHEHHOTIO
IIPOrpaMMHUPOBAHUS C MOMOILBIO (PYHKIMH

[IporpammupoBanue u
peleHue 3a1a4d B
WHTEPAaKTHUBHOU (hopMme,
TpOBEpKa

7




crnienuanu3upoBanHoro nakera [pSoftAPI. CaMOCTOSITEITLHOM

Pexomenoyemore ucmounuxu. 8.1 paboThI U pazdoop
olIMOoK.
Pa3pabotka Bumxerst  nmnus pasHbIX  THNOB  JAaHHbIX. | [IporpammupoBanue u
MHTEPaKTUBHBIX [MporpammupoBanue uacteid UI.R wu  server.R. | pemienue 3a1a4 B
MPUIIOKEHUN HA Apxutekrypa npuinokenuii Shiny. Matepdeiicnas u | HHTEpaKTUBHOM (hopme,
ocHOBe Web- CepBepHas  4acTU  INPUIOKEHUS, BU3YaJIbHBIE | IPOBEPKA
TEXHOJIOTUI AJIEMEHTBhI, WX THUIBL, CHOCOOBI BCTpPaMBAHUS | CAMOCTOSITEILHOMN

BU/DKETOB B MPWIOKCHHE, peaklus Ha JeHCTBUS | pabOTHI U pazbop
[Tosnp30BaTesIst; OpraHu3aiys mnepeaadd mapaMeTpoB | OMIHOOK.
1 ux o0paboTKa Ha CTOPOHE cepBepa; OCOOCHHOCTH

peanu3anum UHTEPAKTUBHOCTH; IIOCTPOCHUE
NPOCTBIX  NPWIOKEHUH, pa3padOTKa  CIOKHBIX
MHOIOCTPAaHUYHBIX  IMPUJIOKEHUH;  peanu3anus

rpa@u4ecKux  BO3MOKHOCTEM  WHTEPAKTUBHOTO
aHanu3a B OpwioxkeHusx Shiny. PaspepreiBanue
HpI/IJIO)KeHI/IFI B CETHU I/IHTepHeT. I/ICHOJII)BOBaHI/Ie
JANHAMHUYCCKUX BUIKECTOB u HHTCPAKTHBHBIX
NIEPEMEHHBIX.

Pexomenoyemvie ucmounuxu:8.5
https://shiny.rstudio.com

https://shiny.rstudio.com

MopenupoBanue Pazpaborka ¢yHkumii reHepanuu Tabmun AaHHBIX | [IporpamMmmupoBanue u
XO03HCTBEHHOM noJ 3agaHHble ycinoBus. CoxpaHeHMe TaOiMll B | pelIeHHue 3a/a4 B
JIEeATEIbHOCTH U daiinbr txXt, cSv, cumthiBanue Tabiuu B dataframe. | maTepakTuBHOM Qopme,
OLIEHKa Pacyer 5»KOHOMHMYECKMX TIOKa3aTesiel: BBIPYYKaA, | IPOBEpKA
SKOHOMUYECKOU npuObUIb,  PEHTAOEIbHOCTb. TaOnuuHbIE W | CAMOCTOSITENILHON
3pHEKTUBHOCTH rpaduyecKkuii aHaIU3 SKOHOMHUYECKUX MOKazaresel. | paboThl U pa3doop

I'eneparsi MOZENbHBIX JAaHHBIX TNOJ 3aJaHHbIE | OIINOOK.

yCIIOBHUSL.

Pexomenoyemvie ucmounuxu: 8.2-2.4

6. IlepeyeHbr yueOHO-METOAMUYECKOT0 oDecredeHHs IS CAMOCTOSITEJIbHON PadoThl
00y4aromuxcs Mo JMCUMUILIHHE
6.1. IlepeyeHb BONPOCOB, OTBOAUMBIX HA CAMOCTOATEIbLHOE OCBOCHUE TUCHMILJIMHBI,

(opMBbI BHEAYTUTOPHOI CAMOCTOSATEILHON PadoThI

Tabnuna 5
HanmeHnoBanue IlepeyeHb BONpPOCOB, 0TBOAMMBIX HA DopMbI BHEAYAUTOPHOM
TeM (pa3aesioB) CaMOCTOSITE/IbHOE OCBOEHHE CaMOCTOSAITEJIbHOM PadoThI
AUCHHILJIMHBI

OcHoBsI s1361Ka R. VYcranoBka R n RStudio nHa nomamnem paz00p BOMPOCOB MO TEME

Cpena pa3paboTKu | KOMITBIOTEPE; TMPOBEPKA B3aUMOICHCTBUS C 3aHATUS;

RStudio KOHCOJILHBIM HHTEpdeiicoM; co3nanne MOATOTOBKA K CEMHUHAPCKUM U

MEPEMEHHBIX PA3IMYHBIX THUIIOB, MPAKTUYECKUM 3aHATUSIM;

BBITIOJTHEHUEC JIOTUYCCKUX U apI/I(l)MeTI/I'-IeCKI/IX BBITIOJTHCHUEC JOMAIITHUX
npeoOpa3oBaHui, H3yueHUE TPABUII SIBHOTO U | 3aJIaHUH;

HESIBHOTO MpeoOpa3oBaHus TUIIOB; 0a30BbIE M3Y4YEeHHE PEKOMEHJOBAaHHbBIX K
maTteMaThueckue QpyHkuuu B R; coznanue 3aHATUIO JIUTEPATYPHBIX
MOJIH30BaTEILCKUX (QyHKIMH. Pemnenne
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MPaKTUYECKHX 3a/1ay Ha JIOTHYECKUE
KOHCTPYKIIUU U YCIIOBHBIE OIIEPaTOPHI;
YCIJIOBHBIE ONIEPATOPHI U ONEPATOPHI UKIIA.

HUCTOYHHUKOB.

Matematnyeckuii
a”Hau3 Ha a3bIke R

Penrenue npakTHuecKux 3a1a4 Ha
MOCTPOCHUE TPahUKOB MATEMATHIECKHUX
GYHKIMHA; cIOCOOBI BU3yaIM3aiui (OyHKITHI
C pa3pbIBOM, IIPABHJIA OTPUCOBKU TpauKOB
IO CJIOSIM: CETKa, OCH KOOPAHMHAT, (DYHKIHS,
MOSICHSIFOIIIHE MTOJIUCH, BBIJICIICHUE TOYEK
JIOKAJIbHBIX AKCTPEMYMOB; rpaduyeckoe
MOCTPOCHHUE ACHMIITOT.

paz00p BOMPOCOB MO TEME
3aHATUS,

MOJTrOTOBKA K CEMUHAPCKUM U
HpaKTI/I‘-IeCKI/IM 3aHATUAM,
BBIITOJIHEHHE JIOMAITHHUX
3aJJaHuH;

M3y4YE€HUE PEKOMEHIOBaHHBIX K
3aHSTHUIO JIUTEPATYPHBIX
HCTOYHHKOB.

Pemenue 3aja4 | Pemenue 3amad 00 onTUMAaIbHOM MOArOTOBKA K CEMUHAPCKUM U
JIMHEHHOTO MIPOM3BOJICTBEHHOM IUTaHE, rpapuIecKoe MPAKTUYECKUM 3aHSATHUSIM,
MIPOrpaMMHUPOBAHUS | PEIICHUE 3a]]a4l ONITUMH3AIIUN JUTSI IBYX paz00p BOMPOCOB MO TEME
Ha s13bIKe R MIEPEMEHHBIX, YHCICHHOE PElICHUE 3a]1a4 C 3aHATHA,
ucnojp3oBaHueM nakera 13bluymy 31 HU3y4ECHHE PEKOMEHI0BAaHHBIX K
3aJ1a4ya 0 Ha3HAYCHUIX, 3a7a4H JTHHEHHOMN 3aHATHUIO JTUTEPATYPHBIX
onTuMHU3anun. Pemenne 3amad THHESHHOTO HCTOYHHUKOB.
MIPOTPAMMUPOBAHUS: CUMILIEKC METOJIOM.
Pa3paborka Pa3pabotka rpadudeckoro uatepdeiica MOJITOTOBKA K CEMUHAPCKUM U
WHTEPAKTUBHBIX MOJIH30BATENSA, CXEMbI PACIIOIOKEHUS MPAKTUYECKUM 3aHATHUSIM,
MIPUIIOKEHU N Ha | BU3YQJIbHBIX JIEMEHTOB, OJHOCTPAHUYHOE U | pa300p BOMPOCOB IO TEME
OCHOBE web- | MHOrOCTpaHHYHOE IPUIIOKEHHUE, ITEpeIada 3aHATHA,
TEXHOJIOTHI napamMeTpoB OT BU3YyaJbHBIX 3JIEMEHTOB B M3y4eHUE PEKOMEHIOBAHHBIX K
byukmro server(); peanu3arus 3aHATHUIO JTUTEPATYPHBIX
WHTEPAKTUBHOCTHU; MIOCTPOCHUE MPOCTHIX HCTOYHUKOB.
MPUIIOKEHUH, pa3paboTKa CIOKHBIX
MHOTOCTPaHUYHBIX TTPUIIOKCHUI;
peanuzanus rpaguuecKux BO3MOKHOCTEH
WHTEPAKTUBHOTO aHAJIN3a B MPUIIOKECHHSIX
Shiny. Pa3sepTriBaHKe MPUIOKCHUS B CETH
WHTEPHET
MopenupoBanue Monudukanus GpyHKUMNA TeHepanuu TaOIuUI[ | MOATOTOBKA K CEMUHAPCKUM U
XO03SIMCTBEHHOMU JAHHBIX TI07] 3aJaHHBIC YCIIOBUS JUJISl y4yeTa | MPAaKTUYECKUM 3aHSATHSIM,
JeSITeIbHOCTH U | ypOBHEMH IMOCTaBOK u npojax. | pa3dop BOMPOCOB MO TEME
OIICHKA CpaBHUTENBHBIN aHaIM3 HECKOJIBKHX | 3aHATHUS;
SKOHOMMYECKOM HAOOPOB JIaHHBIX TIO MOCTaBKaM U MPOJaKaM. | U3YYeHHE PEKOMEHIOBaHHBIX K
s dexTuBHOCTH Coxpanenne Tabmuiy B ¢aiiasl  CSV, | 3aHATHIO JTUTEPATYPHBIX

cunthiBanue B dataframe.

HNCTOYHHUKOB.

6.2. IlepevyeHb BONPOCOB, 3aIaHUI, TeM JJI OATOTOBKH K TEKyLIEMY KOHTPOJIIO

Ilpumepnuie sonpocel 011 RO020MOBKU K KOHMPOJIbHOU padome

1. Kak noctpouts rpaduk GyHKITUN?

2. Kak Ha rpaduke oTpa3uTh HECKOJbKO HAOOPOB JaHHBIX?

3. Kak 3agarp quana3on npeacrasieHus rpaguka mo ocsim OX, OY?
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4. Kak pa3mecTtutpb Ha rpaduKe NOSICHSIOIIYIO METKY?

5. Kaxkwue ocHoBHBIEC apameTpbl GpyHKImu plot()?

6. B uem orimuune napamerpos dynkiuii lines(), points() ot mapameTpoB GpyHKIHH

plot()?

7. Kak HaliTH aCUMITOTHI JISI MATEMaTHIECKUX (DYHKITHN?

8. C momonipio Kakux rpadpudeckux pyHKINUN BU3YaTH3UPOBATh aCUMIITOTHI Ha
rpacuke?

9. Kakumu crioco0aMu HAMTH JTOKAITBHBIA SKCTpEeMyM (QYHKITHHN?

10. Kak paccunrtaTth 3HaueHUs (PYHKIIUN B TOUKAX JOKATLHOTO MUHUMYMa U
JIOKAJIbHOTO MaKCUMyMa?

11. Kakue criocoObl pellieHus 3a1aud JUHEHHOTO MpOrpaMMHUpPOBaHUs Ha s3bike R?

12. Kakvie mpuHIMITAATBHBIC OTPAHUYCHUST CYIIECTBYIOT B TOCTAHOBKE 3a/1a4H
JMHEWHOTO MPOTPAMMUPOBAHUS TIPU PEIICHUH €€ TpapruecKuM criocooom?

13. Kakre BO3MOKHOCTH JaeT ucronb3oBanue Gyukuuu ifelse() mpu padore ¢
BEKTOpamu?

14. Kakrie 0COOCHHOCTH MCIIOJIb30BaHus pyHKIMU SWItCh() mpu 1e1ouncieHHbIX 1
CTPOKOBBIX 3HaUeHHs rapamerpa EXPR?

15. Kak 3a7ath mociie/loBaTeIbHOCTh YHCEN Ha 3aIaHHOM HHTEPBAJIC C yKa3aHUEM
KOJIMYECTBA DIIEMEHTOB ITOCIJIEJIOBATEIBHOCTH?

16. Kak moiay4uTs Ha0Op CITy4aiiHbIX JEHCTBUTENBHBIX YUCET B 3aJaHHOM
nvara3oHe?

17. Kak nony4uuTs HaOOp JAHHBIX MPOU3BOJIBHOTO THIIA C MOMOIIBIO T€HEpATOPa
cirydaitHbIx urcen sample()?

18. Uto o3nauaet mapametp replace dpynxuu sample()?

19. Kak 3anaTh 3HaYCHHE TTapaMeTpa 1Mo YMOJTYAHUIO B ()YHKIIMHU, HAITUCAHHOM
[Tons3oBaTenem?

20. Kak peanu3oBath penum oTiaaaku B pyHkiuu, HanucanHou [Tons3oBarenem?
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Ilpumepwl 3a0anuit KOHMPOJILHOU PadOMb

3

X
1. Uccnenosars ¢yaknuto f(X) = WI/I noctpouTh e¢ rpaduk. Ha rpaduke
+

JOJIKHBI OBITh MOKa3aHbl ACUMITOTHI, IPU UX HaUyuu. OTpe3ok (3Ha4YeHUs U3 00JacTu
onpenencHus GyHKIIMN) IS TOCTPOSHUS TpaduKa BEIOPATh CAMOCTOSTEIHHO.

2. C xnaBuatypsl BBecTH 1ienoe uncio N. PaccuntaTs COOTBETCTBYIONIUHN YUCITY I€HD
HEJIeIU, MECSI] M TOJi, MCXOAsd M3 TOro, 4ro B Kaxjaom Mecsaie 30 e, 1 3amaer
MOHEJELHUK SIHBAps, 2 —BTOPHUK SHBapsi U T.1. BhIBecTH pe3ynbTaT B BUJIIE CTPOKHU
CJIEIYIOLLETrO COACPIKAHNUSA:

«BBenennoe uncimo N coorBercTByeT 17 MapTa, cpena, 22-i romy.

3. Hanucats mporpammy noirydenust Bektopa u3 N ciiydaifHbIX CHMBOJIOB PYCCKOTO
andasura. Mcnons3oBate GyHkimio sample().

4. HanucaTp nporpammy noJiydeHusi Bektopa u3 N ciiydailHbIX CHMBOJIOB PYCCKOTO
anasuta. cnonb3oBats GpyHkmmro runif().

5. Pemuth rpaduueckum cnocoOoMm 3aavy JMHEHHOTO MPOrpaMMHUPOBAHUS

Z = 2% +3X, > max
X, +2X, <6

X, +X, <5

X, =% <2,

X, =20,x, 20.

6. PemuTh 3amady JUHEHHOTO MPOTPAMMHUPOBAHUS C HCIOJIb30BaHUEM (YHKIIMMA
naketa IpSolveAPI:
Z =2X, +3X, = max
X, +2X, <6
X +X, <5
X, =% <2,
X, 20,x, 20.

7. Conepxannie BuTaMuHOB A 1 C B si070Kax 1 abpuKocax IpHUBEIECHO B TaOIHIIE.
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A (Mr/kT) C (Mmr/kr)
A6n0kmn 1 70
AOGpukocsl | 24 75

N3BecTtHO, uTO 1 KT s10670K cTouT 50 py6ieit, a 1 kr abpukocoB 90 pyodieit. CKOIBKO
sI0JIOK ¥ a0PUKOCOB JIOJDKEH MOTPEOISATh YETIOBEK B CYTKH, YTOOBI TIOJyYUTh HE MEHEEe 2 MT
BuTaMuHa A u He MeHee 70 mr BuTamuHa C 1pu MUHUMAaJIbHBIX 3aTpaTax?

8. MuHu-niekapHs IUTaHUPYET BBINIEYKYy OaToHOB W Oynouek. Ha mpomsBoacTBO
oaHoro 6aroHa pacxoayercs 520 r myku, 10 r macna u 0,5 siiia, a Ha MPOU3BOJACTBO OJHOM
Oynouku — 100 r myku, 5 r macna u 1 giio. B nekapHto exeaHeBHO 3aBo3AT 180 Kr MyKH,
5,5 xr macna u 780 siuil. [IpuObLIe OT peanu3anuu 6aToHa paBHa 4 pyOssM, OT peann3auuu
Oynoukun — 7 pyonsam. Omnpenenutb, CKOJIbKO OaTOHOB M OyJlOYeK HYKHO BBINEKATh

€XeTHEBHO, YTOOBI MPUOBLIb ObLIa MaKCUMAaJIbHA.

Kpurepuu 0a/171bHOM OLIEHKHU PA3JIUYHBIX (JOPM TeKyIlIero KOHTPOJIA yCIeBaeMOCTH
Kpurtepuu 0amuibHON OLIEHKH Pa3IUYHBIX (OPM TEKYIIETO KOHTPOJIS YCIEBaEMOCTH
COAEPKATCSI B COOTBETCTBYIOIIMX METOAMYECKUX peKoMeHpauusx Jlemapramenrta

MaTCMaTHUuKU.

7. @OHA OLECHOYHBIX CPEACTB /JA MPOBEACHUS MPOMEKYTOYHON AaTTeCTAlNH
o0yyarouuxcst o AUCHUIIHHE

[lepeueHb KOMIIETEHIIMI C yKa3aHUEM WHIAUKATOPOB HUX JOCTHIKEHHUS B IPOLIECCE
OCBOEHMsSI 00pa3oBaTeNbHOM TporpamMmbl coAepkutca B pazaene 2 «llepeuenn
IUIAHUPYEMBIX  pPEe3yJbTaTOB OCBOCHHUS O0pa30BaTeIbHOW MporpamMmbl  (Il€peueHb
KOMIIETEHIIMI) C YKa3aHUEeM UHJMKATOPOB MX JOCTUXKEHHUS U TUIAHUPYEMBIX PE3YJIbTATOB

O6y‘-IeHI/I$I IO AU CHUIIIIMHE) .
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Tunosblie KOHTPOJIbHbIC 3a1aHUA WIN HHbIC MaTE€pPHUAJIbI, HCOﬁXOI[I/IMLIe

AJI OHEHKHA MHIANKATOPOB TOCTUKCHUS KOMHeTeHHI/Iﬁ, yMeHl/Iﬁ Y 3HAHMM

Tabnuna 6
HanmenoBanue | HammenoBanue Pesynbrarsl 00ydyenust | TunoBble KOHTPOJIbHBIE 3aJaHUS
KOMIIETEHIH UH/INKaTOpPOB (yMeHust u 3HaHHA),
JOCTUKEHUS COOTHECEHHbIE c
KOMIIETEHIIUH MHAUKATOpaMHU
JOCTHKEHUS
KOMIIETEHIIUH
CrniocobHOCTB 1.Ucnonb3yer 3uamo: ocHOBHbIE | Hanncate mporpammy, B KOTOpOH
UCIOJIb30BaTh OCHOBHBIC METO/bl M | HCTOUHUKH  JAHHBIX, | IOJYYUTh JIBa BEKTOpPA CIy4alHBIX
IIPUKJIAIHOE CpEICTBA MOJYYEHMs], | IPOrpaMMHbIE U | 3HQUEHUH  OJMHAKOBOM  JUIMHBI,
IpOrpaMMHOE IpeCTaBICHNU, MaTeMaTHYeCKue HO3JIEMEHTHO CPaBHUTb UX MEXKIY
obecrieyeHne XpaHEHUs U | METOJIbI ux | cobout
IpU  peIIeHHH | 0OpaObOTKH JTaHHBIX. 00paboTKH, aHAJIN3a U
npodeccnoHab MIPEJICTABICHMSI.
HBIX 3a/1a4
(YK-4) Ymems: npumensats | Hanmcats nporpamMmy, B KOTOpOWM
COOTBETCTBYIOIIUE 0 JIByM HCXOJHBIM BeKTOpam a, b
MaTeMaTU4ECKUe CIIy4alHBIX 3HA4YCHUI

QITOPUTMBI, (DYHKIHH
Y TIAKeTHI s13bIKa R 111st
OYHUCTKU U 00pabOTKH
JTAaHHBIX.

dbopmupyercss Tpetwii BekTop d,
TaKoOM, 4TO

d = min(a, b). Otpasutp Ha rpaduke
BeKTOpa a, b, d.

2.JleMoHCTpUpYET

3namp: OCHOBHEIE

B cpene RStudio ycraHoBHUTH makeT

BJIAJICHUE MaKeTsl U IpSolveAPI, moaxmouuTh ero s
npodecCHOHATBHBIMU | (YHKIMOHAN sA3bIKa R | ncnonbp3oBaHus (QYHKUMH Makera
aKeTamu JUISL pellieHus JUISL pelleHusl 3aaad  JIMHEHHOTro
HPUKIIAJIHBIX MPUKIIAJHBIX 33124 B | IPOTPaMMHUPOBAHMS
POrPaMM. 3a/la4ax yrnpaBJeHUs
uHpopMmanmen.
Ymems: npumensats | Hammcars mporpamMmy, B KOTOPOWM
COOTBETCTBYIOIIME pemaercs  3ajaya  JIMHEMHOTO
MaKeThl U | IPOrpaMMHUPOBAHUS c
¢byHKIIMOHAN fA3bIKa R | ncrnonb3oBaHueM IaKkeTa
ISt nposenenus | [pSolveAPl, (cm. [Tpumepst
aHajM3a JAHHBIX W | KOHTPOJBHOM paboThI, 3a1aHue 6).
UHTEepHpeTauu
MOJTyYeHHBIX
pE3YJIbTATOB.
3.Breibupaer 3namo: YcraHoBuTh makeT Shiny, Hamucath
HeoOxoaumoe CHEMAIN3UPOBAHHbBIE | IPUIOKEHUE IO  MOJIYYEHHMIO:
NIPUKIIATHOE MakKeThl si3blka R 1 | KonnyecTBa TOBapoOB, 3aKyMOYHOU
pOTrpaMMHOE peLIeHHs TUTIOBBIX U OTIYCKHOM 1IeH Ha ToBap,
o0ecrnieuyeHue B | UT-3an0au B paccuuTaTh IpUOBLIb.
3aBUCHUMOCTH OT | Pa3MUYHBIX
pelaeMoil 3a1a4u. MPUKJIATHBIX
o0acTsX.

13




Ymemsp: npumensath
COOTBETCTBYIOIIICE
MPHUKJIAIHOE
MIPOrpaMMHOE
obecreyenue,
paspaboTaHHOe
SI3BIKE R
MO/ICITUPOBAHUS
SKOHOMHUYECKHX 3aa4
B TpodecCHOHATHLHON
obiactu u
HHTEePIpETAIIN
MOJTyYCHHBIX
pE3YJIBTATOB.

Ha
JUTSL

Hanwmcars mnpumoxxkenue shiny, B
KOTOPOM PErHCTPHUPYIOTCS JaHHBIE
I0 TIOCTAaBKaM W MPOJIaXkaM ToBapa,
3aJaI0TCSA  [EHAa  pealn3allui,
3aKylovHass ~ IleHa W [IeHa
yTHIIM3AIMKA. PaccuuTars 3aTpaThl
Ha YTUIIU3AIIUIO HE PEaM30BAHHOTO
TOBapa.

4.Ucnonb3yer

3namb: OCHOBHEBIC

B cpene RStudio ycranoButh maker

NPUKJIIAJTHOE nmakeTsl sA3bIKa R, nx IpSolveAPl, BBISICHUTh
IpOrpaMMHOE BO3MOKHOCTH U BO3MOXHOCTH U OIpaHUYEHUS
oOecrieueHne JUIS | OTPAaHUYCHHS B HaKeTa MPH pEelIeHUH 3aJa4d (CM.
pelLlIeHHs] KOHKPETHBIX | PELIeHUH KOHKpeTHbIX | [IpuMepsl KOHTpPOJIBHOM paboThl,
IPUKJIAIHBIX 3a/1auy. MPUKJIaHBIX 3a/1auy. 3ajaHue 6), JIOMOJHUB 3a7ady
HabopoM HECOBMECTUMBIX
OTpaHUYCHUU.
Ymems: npumensars | [lonmyunts  BEKTOp  Cily4alHBIX
¢yHkuuu s3pika R 11 | 3HaueHwMi, OTpaXKaroIui
OLIEHKH KoJIeOaHHs LIEHBI TOBapa.
3¢ EKTUBHOCTH ITocTpouts CTOJIOMKOBYIO
OW3Heca ¥ aHalIM3a | [UarpaMMy KoJeOaHHs HEHBI.
JTAHHBIX B
HKOHOMHYECKUX
MIPUKJIAJAHBIX 33/1a4ax.
Crioco6HOCTh 1. Yerxko omnuceiBaer | 3namo: ocHOBHbIe | Co3aaTh TpU BEKTOpa pa3HBIX
OCYIIECTBIISITH | COCTaB M CTPYKTYPY | KpUTEpHU Tunos: a — integer, b — double, d —
TIOHCK, TpeOyeMBbIX TaHHBIX U | (OPMHUPOBAHUS logical. Brrsicauts MIPaBUIIO
KPUTUYECKH uHpopMauy, coCTaBa U CTPYKTYp | MpeoOpa3oBaHUs THUIIOB JaHHBIX B
aHAJM3UPOBaTh, | TPAaMOTHO pEaIM3yeT | JaHHBIX. orepanuu
000011aTh U | Ipolecchl Ux cbopa, a"b/d
CUCTEMAaTU3HPOB | 00pabOTKH "
aTb UHTEpIpeTalnuu Ymemn: Hanwucate nporpaMMmy CUMTBIBaHUS
uH(popMaIHnIo, KjaccuuuupoBaTh M | TaOJIMYHBIX JaHHBIX U3 ¢ailna CSV B
UCIOJIb30BATh CHCTEMaTU3HPOBATh naragpeiiMm C pa3aenuTeneM IoJei
CUCTEMHBII mpormeccel  cbopa ® | 5’
MOIXOJ I 00pabOTKH JaHHBIX.
peuieHus 2. O6ocHoBBIBaET | Inamb: ocHoBHbIe | [TocTpouths rpaduk GyHKIUU Y =
MOCTaBJICHHBIX | CYI[HOCTh 3aKOHBI pazButus | (X+4)"3/(X-4)*2 ¢ TIOMOIIBIO
3amaq (YK-10) MIPOUCXOMSAIIETO, MH(OPMALIMOHHBIX KJIacCMYeCKHX (YHKIUH MakeTa
BBISIBIISIET TEXHOJIOTHIA. graphics u B mpunoxenuu shiny.
3aKOHOMEPHOCTH,
[IOHUMAET  IpUpOAY | Ymemw: Hamnucare nporpamMmy reHepanuu
BapuadEIbHOCTH HCIIO0Ih30BaTh mapoysed w3 Habopa CHMBOJIOB

MMPAKTUYICCKNC HABBIKH

andaBuTa, nUp M CrEUATBHBIX
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OIIMCaHUusA

CHMBOJIOB 3aI[aHHOf/'I JJIMHBI.

BapradeIbHBIX

MH(POPMALIMOHHBIX

MIPOLIECCOB.
3. Dopmynupyet | 3namp: OCHOBHEIC | BrIOpath COOTBETCTBYIOIINI
MpU3HAK MpaBWia U TPU3HAKH | KOHTEHHEpP  JaHHBIX  (BEKTOp,
KJaccu(uKanuy, KJaccu(uKanuu MaTpulla, MaccuB, aaradpeim,
BbIJIETISIET MH(OPMALIMOHHBIX CIIMCOK) JJIs pEerucTpany JaHHbBIX
COOTBETCTBYIOIIHE 00BEKTOB B | IO  TpojakaM  MaraspHa |
emy TPYIIBI | 3aBUCUMOCTHU 0T | 000CHOBATh CBOM BHIOOD
OJTHOPOJTHBIX NPUKIAAHBIX 33734
«OOBEKTOBY, KJ1acCU(UKALINU.
UICHTUPHUIHUPYET
oOrurue cBoiicTBa | Ymems: npakTruecku | HamucaTts mporpammy peructpanuu
HIIEMEHTOB ATHX | HCIIOJIb30BATh JAHHBIX TI0 MPOJaXaM MarasuHa C
rpyn, OLICHMBAET | MPUEMBl U METOJbl | OpraHU3aIMel XpaHEeHUS JaHHbBIX B
MOJTHOTY PE3YyJbTATOB | KIIACCU(PHUKAIIMA IO | COOTBETCTBYIOIIMX KOHTEHHEPax
KJ1accH(pUKaluy, rpynmnaM, HpU3HaKam,
MOKa3bIBAET OTIUYATEITHLHBIM
MPUKIIATHOE 0COOEHHOCTSIM
Ha3HauCHUE HJIEMEHTOB.
KJIaCCU(UKAMOHHBIX
TPYIIL.
4. I'pamoTHO, | 3Hamb: Hanucats nporpammy peructpanuu
JIOTHYHO, (bakTomornueckue JTAHHBIX COITMOJIOTHYECKOTO
apryMeHTHPOBAHO OCHOBBI ompoca. Bapuantel oTBeTOB «/lay,
dbopmupyeT dhopmupoBaHus «Her», «Bo3moxno». Paccuurarthb
COOCTBEHHBIE CYXJIEHUH U OLIEHOK. | OTHOCHUTEJBHYIO YacCTOTy KaXKIO0To

CYXKICHHUSI U OIICHKH.
Otnuyaer ¢akTel OT

OTBETA.

MHEHHH, Ymems: npumensats | Hanmcate mporpamMmy, B KOTOpOWM
WUHTEPIIPETALNN, COOCTBEHHBIE ¢dopmupyercs aBa BekTopa u3z 10
OLICHOK W T.O. B | CyXJECHUS U OLEHKH B | SJIEMEHTOB: a — BEKTOD,
paccyXIeHUIX MIOMCKE MOAXOM0B K | OTpayKarolui HETaTUBHBII
JPYTUX  YYaCTHHMKOB | PELICHHUIO CLIEHapuil JABM)KEHUS LI€Hbl aKTHBa
JEATEIIBHOCTH. MIPUKJIAIHBIX (ueHa magaer) W BekTop b C
MH(OPMALIMOHHBIX JAHHBIMU TIO3UTUBHOTO CLIEHAPUSI
3a1ad. (uena pacret). Ha onnom rpaduxe
MIOCTPOUTSH JIBE 3aBUCUMOCTH: TI0 & U

b.
5.AprymeHTHpoBaHHO | 3wams:  cucteMHoe | HamucaTh nporpamMmy peructpanuu
u JIOTUYHO | ONMCAHHWE IIPOLECCOB | MOKa3aTesneld ToBapa. B  mepBoi
IPEACTaBIsIET  CBOKO | U SBJICHUI OT | BEpCUU  PETUCTPUPOBATH  OJUH
TOUYKY 3peHus | MpOCTOro K | IIOKa3aTelb (KoMuyecTBO
MOCPEACTBOM U Ha | CII0)KHOMY, OT OOIIEro | MOCTYIUBUIEr0 TOBapa IO JHAM),
OCHOBE  CHUCTEMHOIO | K YaCTHOMY. BBIIIOJIHUTh 0JTHO(haKTOPHBIN
ONHUCaHUS. aHaIu3 (mocTpouTh rpaduk
MOCTaBOK MO JHSAM), BO BTOPOH
BEPCUM  PETUCTpUpOBaTH  JBa

IIOKa3aTesl: KOJIMYECTBO ITOCTaBKU
U KOJMYECTBO NPOJAXX TOBApa,
MIOCTPOUTH CPAaBHUTEIBHBIN Tpaduk
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Ymems.
HCII0JIb30BaTh
CUCTEMHBIN MOAXOMd K
ONHCAHUI0  YaCTHBIX
3a7a4 U IIOMCKE HX
pemennii B UT-chepe.

MOCTAaBOK U MPOJIAXK IO THSM.
Pazpaborate GyHKIHMIO TOHCKa

MaKcuMyma u MUHUMYyMa
MIPOU3BOJILHOM MaTeEMaTHYECKOH
¢byHKIMY, nepeaBaeMoiu B

pa3pabaThiBacMy0 (QYHKIHIO Kak
napamerp.

Ilpumepul 3a0anuit 0151 n0020MOBKU K 3auemy

1. Co3mate mpuioxenue Shiny, B KOTOpOM BBIBOAUTCS TpaduK HCCICTYyEeMOM

MaTeMaTHYECKOM q)YHKI_[I/II/I, pasMCIIaroTCA Pa3JIMIHbIC BU3YyaJIbHBIC 3JICMCHTBI, C IIOMOIIbIO

kotopbix [lonp3oBarenb MOMKET YIPaBIATh MapaMeTpaMyd HCCienyeMoll (QYyHKIUM U

HUTOI'OBBIM BHJIOM Fpa(bI/IKa.

2. Pa3paborate mpuioxenue Shiny, B KOoTOpoM peann3oBaH KaibKyisaTop. Jls

HHTCPAKTHBHBIX BBIYHCJICHUI IIpyu HU3MCHCHHNU 3HAYCHUM BHU3YyaJIbHBIX J3JICMCHTOB

WCII0JIb30BaTh COOTBETCTBYIONINE BO3MOKHOCTH (DyHKITNHU Server().

3. Pazpabotares npuioxenue Shiny, B KoTOpoM

pacucT II0 MAaTCMATHUYCCKHUM

bopmysiaMm peanusyercs yepe3 Habop BU3yalbHBIX d5ieMeHTOB actionButton().

4. PazpaboTath npuiioskeHue Shiny, B KOTOPOM BBITTOJTHSASTCS TEHEPAIUS CITYYaliHBIX

3HAUCHUH C IMIOMOIIbIO U3MCHCHHA PA3JIMYHBIX BU3YAJIBbHBIX 3JICMCHTOB, 3aJdrOIUX THII,

AUaria3oH U KOJINYCCTBO 3JICMCHTOB.

Ilpumepnuie onpocwt 013 nOO20MOBKU K 3auémy

. Co3nanue moab30BaTeIbCKUX (DYHKITHMA.

. Hasznauenue u napametpsr pynxiuu legend().

© 0O N O O B~ W N P

. Konreiineps! 17151 XxpaneHus u 00pabOTKU JaHHBIX.

. Tuner nansbix B R. Co3anne nepeMeHHbIX Pa3HbIX TUIIOB.

. Bextopsl, maTpuiipl, narapeiiMpl, MaCCUBBI, CTTHUCKHU.

. OyHKIMY [TOTy4YEeHUs CIIyYalHBbIX 3HAYCHUN Pa3HOro THUIIA.

. [MapameTpwr pynxipm plot() s oroOpaskeHUs TOUEK.

. [MapameTpsr pyrxiuu plot() mis oToOpaskeHus TUHHIA.

. OCHOBHBIE U BCIIOMOTaTeIbHbIE rpaduyeckue PyHKIUH.

10. ITocnenoBaTeIbHOCTD BBHITIOJHEHUS TpaUuecKoro aHanu3za pyHKINU
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11. I'paduueckre GyHKIUU U UX TAPAMETPHI

12. CriocoOsbI 3amanust 006J1aCTH OTOOPKEHUS MPU aHATN3e HA0OPOB JaHHBIX.

13. TTonp3oBaTenbckue (GyHKIMU IS TOUCKA JTIOKATBHBIX MAKCHMYMOB.

14. Tlonp3oBaTenbckue QyHKIUU A TOUCKA JIOKAIBHBIX MUHUMYMOB.

15. [Tonws3oBaTenbckue GyHKIMU IS TOUCKA HYJIeH (QyHKITUH.

16. OcoOeHHOCTH  KJIMEHT-CEPBEPHOM  TEXHOJOTMM B  peaju3alud  3aaad
MOJICTTUPOBAHUS U aHAJIHN3a.

17. OCHOBHBIC XapaKTEPUCTHUKH, BO3MOXKHOCTH M OTpaHWYCHHS rakera Shiny.

18. 3agaun AMHEWHOTO MPOTPaMMHUPOBAHUS B SKOHOMHUKE: MUHUMU3AIIMS PACXO/I0B,
MaKCUMU3AIHsI MPUOBLTN U JP.

19. ®opmynbl i pacuera NpuObLIN U peHTa0eIbHOCTH MPOU3BO/ICTBA.

8. IlepeyeHb OCHOBHOI M I0NOJTHUTEIbHON Y4eOHOI JUTEPaTyPbl, HEOOXOAUMOI 1151
O0CBOCHMS JUCHUILIUHBI

1. 3ananaes, C.A. Maremaruka Ha s3bike R: yueOnuk / C.A. 3ananaes;
®unancoBbIl YyHUBepcuTeT Iipu [IpaBurenscte PO, /lenmapraMeHT aHanv3a JaHHBIX,
MPUHATHUS pelleHnid 1 PUHAHCOBBIX TexHooruil. — Mockaa: IIpomereit, 2018. — 324 ¢. —
Tekcr: HenocpencTBeHHbIN. - To xe. - OBC: YHuBepcurerckas 6ubmmorexa

Omnnaitn. — URL : https://biblioclub.ru/index.php?page=book&id=494941 (nata

obpammenus: 20.10.2022). — TekcT : 2IeKTPOHHBIN

2. JlykpsinoB, I1.B. IIporpammupoBanue B cpee R. Hacts 1: yue6HOe mocobue /
IL.b. JIykbsHOB; @uHaHCOBBIM YyHUBepcUTET IIpu [IpaBurtensctee PO, /lenaprament
aHanu3a JaHHBIX, IPUHITHS pelIeHUH U (PUHAHCOBBIX TEXHOJOTUM. — MoCKBa:
OnekrponHoe m3ganue, 2018. — 100 c. — URL.:
https://org.fa.ru/app/umm/tree?documentld=%7B2521D9AE-A369-4F81-AF59-
1D3249102D16%7D (nara obparienus: 20.10.2022). — TekcT : 31eKTPOHHBIN

3. JlykpsiHoB, I1.B. IIporpammupoanue B cpene R. Hacts 2: yaebHOe mocobue /
IL.b. JIykbsHOB; @uHaHCOBBIM YHUBepcUTET IIpu [IpaBurtenscte PO, /lenapramenT
aHaJn3a JaHHBIX, IPUHATHUS pelIeHni U (UHAHCOBBIX TEXHOIOTHI. — MockBa:
OnexktponHoe u3nanue, 2019. — 101 c. — URL:
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https://biblioclub.ru/index.php?page=book&id=494941
https://org.fa.ru/app/umm/tree?documentId=%7B2521D9AE-A369-4F81-AF59-1D3249102D16%7D
https://org.fa.ru/app/umm/tree?documentId=%7B2521D9AE-A369-4F81-AF59-1D3249102D16%7D

https://org.fa.ru/app/umm/tree?documentld=%7B74210CF5-6E64-415E-A26A-
10FFA5DF9724%7D (nata oopamiernus: 20.10.2022). — TekcT : 37K TPOHHBIHA

4. Jlykpsinos, I1.b. IIporpammupoBanue B cpeae R. UmuTtanmonHoe MoaeIMpoBaHUE
B IIPUKJIQ/IHBIX 3a/1a4ax: yueObHoe mocoowue / I1.b. JIykbsinoB; OUHAHCOBBIM YHUBEPCHTET
nipu [IpaButensctBe PO, /lenaprameHT aHAIM3a JaHHBIX, TPUHATHS PELUICHUN U

(hMHAHCOBBIX TEXHOJOTUMU. — MockBa: DnekTpoHHoe uznanue, 2021. — 73 ¢. — URL.:

https://org.fa.ru/app/umm/tree?documentld=07ef562a-4628-4991-a87b-7dbbbc825c8e

(marta oopamenus: 20.10.2022). — TekcT: 3IeKTPOHHBIN

5. JIykbsinos, I1. b. I'paduueckuii ananus Ha a3bike R : yueOHO-MeTo1MUecKoe
nocobue / I[1. b. JIykpsinoB. — Mockaa : [Ipomereit, 2022. — 48 c¢. — ObC Jlanb. —
URL.: https://e.lanbook.com/book/264971 (nata oopamienus: 20.10.2022).— Tekcr :

3JIEKTPOHHBIN

9. IlepeueHnb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKANIMOHHOI ceTu « UHTEpHETY,
HEe00XO0AUMBIX /ISl OCBOCHMSI AU CIUTIIHHbI
1. UndopmarimonHo-o0pazoBaTenbHblii mopTasi DUHAHCOBOTO YHHMBEPCUTETA TPHU

[TpaButenscTBe Poccuiickoit @eneparuu http://org.fa.ru/

2. MaccoBbIii OTKpBITHII OHJIaWH-Kypc/cnennanu3anus «3HakoMCcTBO ¢ R u Ga3oBast

cratuctuka»- https://ru.coursera.org/learn/znakomstvo-r-bazovaya-statistika

3. bubnmnoreuno-uHpopMaImoHHbIil kKoMmieke OUHYHUBEPCUTETA (IEKTPOHHAS
OubIMOTEKA, PECYPChl HA PYCCKOM SI3BIKE):

http://www.library.fa.ru/res mainres.asp?cat=rus

4. bubnmnoreuyHo-uHPOpPMaAIIMOHHBIN KoMIUIeKC DUHYHUBEpCHUTETA (DIEKTPOHHAS
O6ubIMoTeKa, pecypchl Ha MHOCTPAHHBIX SI3BIKAX ):

http://www.library.fa.ru/res mainres.asp?cat=en

5. DnextponHas 6ubanoreka @unancoBoro yausepcutera (Ob) http://elib.fa.ru/
(http://library.fa.ru/files/elibfa.pdf )

6. DnexTponHo-6ubanoreunas cucrema BOOK.RU http:// www.book.ru

7. DIEeKTPOHHO-OMOIMOTEUHAs CUCTeMa «Y HUBEPCUTETCKast OMOImoTeka

OHJIAMH» http://biblioclub.ru/

8. DnekTpoHHO-OMOIMOTeYHas cucTemMa Znanium http://www.znanium.com
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9. «/lenoBas onmaiin 6MOIMOTEKA» U3AATENbCTBA «AnbniuHa [labmumep»

https://finunivers.alpinadigital.ru/

10. DnekTpoHHO-O0MOIMOTEYHAs CUCTeMa U3/IaTebCcTBa «JIaHby

https://e.lanbook.com/

11. DAEKTPOHHO-OMOIMOTEYHAS CUCTEMa U31aTeIbCTBA «FOPAWT» https://urait.ru/

12. Hayunas snextponHas oubnuroreka eLibrary.ru http://elibrary.ru

10. MeToauyeckue yKazaHusi 1Jsi 00y4aOIUXCHA M0 OCBOCHHUIO U CIUILIMHBI
Metoauyeckue ykazaHus sl 00y4aroluxcs 0 OCBOCHUIO TUCHUILIMHBI (KOMILIEKC
pEeKOMEHJAIM W Pa3bACHCHUM, TO3BOJSIONIUN CTYJCHTY ONTHMAJIBHBIM 00pa3oM
OpraHU30BaTh MPOLECC M3YUYEHUsS Y4eOHOro maTepuaia JUCHUIUIMHBI) MPEJCTABICHbI B
Y4eOHO0-opraHu3aiuOHHOM KOMILIEK e JIJIS JMCIUILVINH [{enapTaMeHTa MAaTEMaTHKH,
pa3MelieHHOM Ha cTpaHulle JlemaprameHTta wmaremaTukud caiita  DUHAHCOBOTO

YHUBEPCUTETA.

11. Ilepeyenb MHGPOPMALMOHHBIX TEXHOJIOTHIi, HCIOJIb3YyeMbIX MPH OCYIIECTBJIEHUHU
00pa30BaTeIbHOIO Mpolecca MO AUCUMILIMHE, BKJIKOYAs NepevyeHb Heo0XO0aUMOro
NPOrpaMMHOro oboecrevyeHuss 1 UHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

11.1. KoMIJIeKT JUIIEH3UOHHOT'O MPOTPAMMHOTO 00ECTICUEHNS

- OC Windows 64 bit, mro6ast Bepcust

- AutuBupyc Kaspersky

11.2. SA3b1ku U cpeapl pa3pabOTKH

- R: https://cran.r-project.org/bin/windows/base/

- RStudio: https://www.rstudio.com/products/rstudio/download/

11.3. CoBpeMeHHbIe 0a3bl JaHHBIX U UH()OPMAIMOHHBIE CITPABOYHBIE CUCTEMBI:

- Caiir BoOmpocoB W OTBeTOB s nporpammuctoB: Stackoverflow.com,

ru.stackoverflow.com

- DnekTpoHHas SHuuKIoneaus: http://ru.wikipedia.org/wiki/Wiki

11.4. CepTudunmpoBaHHbIe TPOrPaMMHBIC U allllapaTHBIC CPECTBA 3AITUTHI

uH(pOpMaIU — HE TTPETYCMOTPEHO
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https://cran.r-project.org/bin/windows/base/
https://www.rstudio.com/products/rstudio/download/
http://www.stackoverflow.com/
http://www.ru.stackoverflow.com/
http://ru.wikipedia.org/wiki/Wiki

12. Onucanue MaTepuajbLHO-TEXHUYECKOH 0a3bl, HEOOXOUMOI JJIs1 OCYIIeCTBIEHHUS

Oﬁpa3OBaTeJILHOI‘O npomecca 1mo IMCuuIinye
I[JISI OCBOCHHMA AHUCHHUIIIINHBI HGO6XOI[I/IMO HaJIMYXUC IICPCOHAJIIbBHOTO KOMIIBIOTCpaA C

AOCTYIIOM K CCTH I/IHTepHeT. Bce 3ansartus AOJDKHBI TPOBOAWUTHCA B KOMIIBIOTCPHBIX

KJ1accax.
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