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1. HauMeHoBaHue QMCIUILINHDI

[IporpammupoBanue B cpene R

2. HepequL IVIAHUPYEMBIX PE3YyJabTATOB OCBOCHUS Oﬁpﬁ:}OBﬂTCHLHOﬁ nporpaMmmal
C YKasaHME€M HHAUKATOPOB HUX JOCTHKCHUA H
INIAHUPYEMBIX PE3yJdbTaToB Oﬁy‘leHI/IH o ITHCIOMIIJIMHE

(mepeyeHb KOMIIETEHIIMA)

Huciunnna «IIporpammupoBanue B cpene R» obecieunBaeT HHCTpyMEHTapHiA
dbopmupoBanus crneayromux kommerennmii: YK-4, YK-10

Tabmma 1
Kon Pe3yabTarbl 00yyeHus (BjaajaeHus,
HNuagukaropbl
xkomne | HammeHoBaHue TOCTIKCHISE YMeHHS ¥ 3HAHMS ), COOTHECEHHBbIE C
TEHOH | KOMIIETEeHIIHH KOMIIeTEHIIUSIMU/MHIUKATOPAMM
KOMIIeTEHIIHNH
" JOCTH:KEHHS KOMIIETEHIIMH
YK-4 CrocoOGHOCTD 1. Ucnionb3yeT OCHOBHbIE 3nanue: OCHOBHEIE HCTOYHHUKHU
HCIIOJIB30BaTh METO/bI U CPE/ICTBA JaHHbBIX, MpOrpaMMHBIE u
MPUKIagHOE MOJIyYEeHUS, MaTeMaTHYECKHE METOJBI 1504
MporpaMMHOE MpEeACTABJICHUS, XpaHEHUs | 00paOOTKHU, aHATIN3a U TIPEICTABIICHUS.
obecrieueHue npu 1 00pabOTKH JaHHBIX. Ymuenue: MPUMEHSTh
petieHuun COOTBETCTBYIOIIME  MaTEMaTUUYECKUE
po¢eCCHOHATBHBIX ITOPUTMBI, QYHKIWU U MAKETHI SI3bIKA
3a1a4 R st ouncTky 1 00pabOTKU JaHHBIX.

2.JleMOHCTpUpYET
BJIQJICHHE
npodeccnoHaTbHBIMU
MaKeTaMH MPUKJIIaTHBIX
IpOrpamM.

3nanue. OCHOBHbIE MAKETHI U
(dbyHkMoHan si3b1ka R s pemeHus
MIPUKJIA/IHBIX 337124 B 3aJja4ax
yInpasiieHust nHpOpMaInen.

Ymenue: npuMeHaTh COOTBETCTBYIOLINE
nakeTsl ¥ QyHKIMOHAM sA3bIKa R st
MPOBEJICHUS aHATN3a JTaHHBIX U
WHTEPIIPETAINN TTOTyYECHHBIX
pe3yIbTaTOB.

3. BeiOupaet HeoOxoaumMoe
MPUKJIaTHOE TPOTPAMMHOE
obecrieyeHue B
3aBUCUMOCTH OT peIIaeMou
3a7a4m.

3Hnanue: cienuaIN3uPOBAHHBIC TTAKETHI
si3bika R st pemenus tunoBbix UT-
3a7a4 B pa3IHMYHbIX MPUKIIATHBIX
o0nactsx.

Ymenue: npumenste
COOTBETCTBYIOIEE MPUKIIAJTHOE
MPOrpaMMHOE 0OecTIeYeHHE,
paspaboTaHHOe Ha s3bIKe R 1151
MOJIETTUPOBAHUS SKOHOMHUUECKHX 3314
B npodeccnoHampHOM 00IacT 1
WHTEPIIPETAINN TTOTyYECHHBIX
pe3yJIbTaTOB.




4. Vicnonb3yeT MPpUKIaTHOE
porpaMMHoOe obecrieueHue
JUISL PEeIICHUST KOHKPETHBIX
NMPUKIAAHBIX 3aaa4.

3nanue: OCHOBHBIC TIAKETHI sI3bIKA R,
UX BO3MOXXHOCTH U OTPAaHHYCHUS B
PELICHUN KOHKPETHBIX TPUKIIATHBIX
3aj1ad.

Ymenue: npumenats GyHKIUM S3bIKA
R nns onenku 3¢ deKTUBHOCTH
Ou3Heca M aHaN3a JaHHbBIX B
HSKOHOMHYECKUX HMPUKIATHBIX 3a]a49ax.

YK-10

CriocoOHOCTB
OCYIIECTBIISATh
MOMCK, KPUTHYCCKU
AHATM3UPOBATH,
000011aTh U
CUCTEMATHU3HPOBATh
nHpopmaruto,
HCIIOJIb30BaTh
CHCTEMHBIHI ITOIXO0T
JUTSL PEIICHUS
[TOCTaBJIEHHBIX
3a71a4

1. YeTko onuchIBaeT cOCTaB
U CTPYKTYpY TpeOyeMBbIX
JAHHBIX U UH(OpPMALHH,
I'PaMOTHO pEaIn3yeT
npouecchl ux cbopa,
00paboTKu 1
UHTEpIpPETaLHH.

3nanue: OCHOBHBIC KPUTEPHU
(dopMupOBaHUS COCTaBa U CTPYKTYP
JIAHHBIX.

Ymenue:  xnaccudpuuumpoBatb U

CHCTEMaTH3UPOBATh IPOIIECCH cOopa U
00paboTKN JaHHBIX.

2. O00OCHOBEIBAET
CYITHOCTB TIPOUCXOISIIETO,
BBISIBJISICT 3aKOHOMEPHOCTH,
MTOHUMAET TIPHPOTY
BapuaOeIbHOCTH

3Hanue: OCHOBHBIE 3aKOHBI Pa3BUTHS
MH(OPMALIMOHHBIX TEXHOJIOTHH.
Ymenue: vicnonp3oBaTh NpaKTUYECKHE
HaBbIKM  OIMCaHUS  BapuadeNbHBIX
MH(OPMALIMOHHBIX MTPOLIECCOB.

3. ®opmynupyeT nmpu3HaK
KJIACCU(UKALINH, BBIJIEIISICT
COOTBETCTBYIOIIIUE EMY
TPYIIIBI OJTHOPOIHBIX
«00BEKTOBY,
uneHTuGuIIpyeT odIme
CBOMCTBA DJICMEHTOB 3THX
TPYIII, OIICHUBACT ITOJTHOTY
pE3yNbTaTOB
KJIaCCU(PUKALIHH,
TOKa3bIBAET MPUKIIATHOE
Ha3HAYCHHE
KJIacCU(UKAITMOHHBIX

TPYyIIL.

3nanue: OCHOBHBIE TIpaBHIA H
MIPU3HAKU KJIacCU(UKAIIUN
UH(pOpPMaITMOHHBIX 00BEKTOB B
3aBHCHMOCTH OT TPUKIAJHBIX 3a7a4
KJIacCHU(pUKAIUH.

Ymenue: mpakTHUeCKH HCIOJIB30BAThH
MPUEMbI U METOJIbI KIacCU(PHUKAINH TIO
rpymmnam, Ipu3HakaM, OTIUIATEITHHBIM

0COOEHHOCTSM DJIEMEHTOB.

4. I'paMOTHO, JIOTUYHO,
apryMEeHTHPOBAHO
(dbopMupyeT cOOCTBEHHBIE
CYXJCHHS U OIICHKH.
OtnuyaeT GakTbl OT
MHEHHW, HHTEpIPETALHIA,
OLICHOK U T.1I. B
pacCcyXAeHUSX APYTUX
YYaCTHUKOB JESTEIBbHOCTH.

3nanue: (dakronoruyeckue OCHOBBI
(bopMUPOBaHUS CYKIEHHUH U OIICHOK.
Ymenue: npumeHsTb CcoOCTBEHHBIE
CY)KIEHUSI M OLEHKH B IIOHCKE
MOJXOJ0B K pEIICHUI0 MPHUKIAIHBIX
MH(OPMALIMOHHBIX 33/1a4.




5. ApryMEeHTHpPOBaHHO U 3nanue: CHUCTEMHOE ONMCaHUE

JIOTUYHO NPCACTABIIACT nmponeccoB u SIBIICHUI OT MpoCTOro K
CBOKO TOYKY 3pCHUA CJIIOKHOMY, OT O6H_[€F0 K 9aCTHOMY.

oCpCACTBOM U Ha OCHOBC Ymenue. wucnonp3oBaTh CHCTEMHBIM
CHUCTCMHOI'O OIITMCaHUs. noaxoJ K OIMMCaHMUIO YaCTHBIX 3aJa4 U

noricke ux pemenuit B UT-cdepe.

3. MecTO AUCHUILIHHBI B CTPYKTYpe 00pa3oBaTeibHOH MPOrpaMMbl

JNucuumuna «IIporpamMmmupoBanue B cpene R» siBasiercss 00s13aTelbHOM AUCHUTLTMHON
[UMKJIa MaTEeMaTUKH U UWHOOPMATHUKKA MporpamMmbl OakajaBpuaTa IO HaIPaBICHUIO
noarotoBku 38.03.05 busnec-undopmaruka, obpazoBatenbHas nporpamma «lludponas
Tpancopmariusi ynpapieHuss OuzHecom», npodwin «T-MeHEIKMEHT B OH3HECEY,
«Texnonoruu UQPppPoOBBIX OU3HEC-MOIETIEI.

B mpomecce wm3ydeHUs AUCHUIUTMHBI (HOPMHUPYIOTCS YCIOBHS JIJII  Pa3BUTHSA
JOTUYECKOTO U aJTOPUTMHUYECKOTO  MBIIUICHUS, HAaBBIKOB  BBICOKOYPOBHEBOTO
[IPOTrpaMMUPOBAHMUS, UJIET OCBOCHUE TEXHOJIOTUHN (hopMan3aIuu, MTOCTAHOBKHU U PEIICHUS
Pa3TMYHBIX MPUKIIATHBIX 3a7a4, CBSI3aHHBIX CO COOPOM M OYMCTKOM JTaHHBIX; aJlTOPUTMOB
MOCTPOEHUsI OM3HEC-MOJIENEH; Y CTYyIeHTOB (pOpMUpYETCS 6a3a 3HaHUU TI0 TPUMEHUMOCTH
Pa3TUYHBIX YUCJICHHBIX aJITOPUTMOB JIJIS PEIICHHS 3a7a4 IO YIPaBJICHUIO NaHHBIMU, a
TaK)X€ HABLIKOG WCIIONB30BAHUS COBPEMEHHOTO SI3bIKa TIPOTPAMMHUPOBAHMSI IS PEIICHUS
IIUPOKOTO KpyTa MPUKJIAIHBIX 3a/a4.

B mporecce w3ydeHWs AMCHMIUIMHBI TPOUCXOAHWT OBJIAJICHUE OCHOBHBIMH
MaTeMaTUYeCKUMH, TPOTPAMMHBIMH W  OWU3BHEC-TIOHATUSIMH, HEOOXOJAMMBIMU IS
dbopmupoBanus podecCHOHATBHBIX KOMITETEHITNN BRIy CKHUKA HanpaBieHus « [ {udposas
TpaHchopMaIlis yrpaBacHUs OM3HECOM», OCBOCHUE HHCTPYMEHTOB PEIICHUS TTPUKIIATHBIX
MaTeMaTUYeCKUX 3aJad C  HUCIOJIb30BAHUEM  BBIYMCIHUTEIBHBIX  KOMIBIOTEPHBIX
TexHoJioruid. [Ipm 3TOM CTyIEHTHI TPUOOPETAIOT OIBIT TMPUMCHCHHUS H3y4aeMbIX
TEXHOJIOTMH B NMPAKTHYECKUX 3aJadax, CBI3aHHbIX ¢ MT-3amauamu B MEHEKMEHTE U B
3aauax muQpoBoi TpaHchopMauu OU3Heca.

4. O0beM IMCHUILVIMHBI (MOAYJIS1) B 3a4€THBHIX €IMHULAX U B AKAJeMHYECKUX Yacax C
BbljIeJICHHEM 00beMa ayIMTOPHOM (JIEKIMH, CEMUHAPHI) U CAMOCTOSITEJIbHON PadoThI
00y4aroIuxcs



Tabmumna 2

Buj yueOHoii paGoThl o Bcero 3 cemecTp (B yacax)
JUCIHMILJIMHE (B 3/e m yacax)
Ooman TPYA0EMKOCTH
- 24 33.e., 108 u. 33.e., 108 u.
AV CHMIITHHBI
Konmaxkmnuas aboma -
p 50 u. 50 u.

Ayoumopnuie 3anamus
Jlexyuu 0 0
Cemunapbl, npakmuyeckue 3aHsAmus 50 4. 50 4.
Camocmosmenvnas paboma 58 58
Bun Texymero KoHTpois KOHTpOJbHAs paboTa KOHTpOJIbHAs paboTa
Buj nmpoMexxyTo4HO# aTTecTanuu 3a4yer 3a4er

5. Copaep:xxaHue JMCUMILUIMHBI, CTPYKTYPMpPOBaHHOe M0 TemMaM (pa3jaeiam)
AUCUMILUIMHBI C YKa3aHUEM UX 00beMOB (B aKaJleMHYEeCKUX 4acax) U BUIOB y4eOHBIX
3aHATHH.

5.1. Conepskanue JTUCUMUIIMHBI

Tema 1. Beeoenue ¢ R u RStudio
VYcranoBka R u RStudio; onmcanue KOHCONBHOrO MHTEpQeiica; 3arpy3ka U akTHUBaLUs

oubnmuorex R; Tumbl nmaHHbIX B R W mporpammupoBaHHE TNEPEMEHHBIX; 0a30BbIC
MareMmatuyeckue (GyHKUMM B R; co3gaHue monb3oBaTeIbCKUX QYHKIMA B R m
MOJIKJIFOUEHUE T0JIb30BATEIbCKUX OMOIMOTEK; JIOTUYECKUE KOHCTPYKLIMH, YCIOBHbBIE
orepaTopsl U IUKIBI B R; criocoOb! uTeHus/3anucu B R TaHHBIX pa3nnyHbIX popmMaToB.
Tema 2. Pewienue 3a0au mamemamuyecKo20 anaiu3a

MoaenvpoBaHue TOCIEIOBATEIHHOCTEH U TPENEioB (PYHKIUMN; MOCTPOCHHUE TpapUuKOB
GyHKUMIA OIHOM TEepeMEHHOW; BHU3yaJIbHbI aHajiu3 MOBeACHHUS (YHKIHMH, METOJbI
MOBBIIIEHHUS] TOUHOCTH MOCTPOEHUsS IpadUKOB: ACUMIITOThI, SKCTPEMYMBI, HYJIU (PYHKIIUU;
BBIUHCJICHUE ONPEEIEHHOT0 MHTErpaia; MOUCK HAWIYy4Ilero MpUOIMKEeHUs TaOIUYHBIX
JaHHBIX, METOJ HAaWMEHBIIHUX KBaJpaToB; pelieHue AuddepeHIuanbHbIX YpaBHEHUM
Pa3HOCTHBIMHU METOJIAMH; BBIYMCIIEHUE CYMMBI CXOIAIIETOCS YACIOBOIO PsIia; BBIYUCIICHUE
AIACTUYHOCTH CIIPOCA U MPEII0KEHUS U IPYTUX MAPKUHAIIBHBIX Y HHTETPAJIbHBIX BEJINYNH

B ODKOHOMMKEC.



Tema 3. Peuwienue 3a0ay 1uneitnoil anzeopul

Pemenne 3amau anreOpbl MaTpull U MaTpPUYHBIX ypaBHEHH. CHCTEMBbl JUHEHHBIX
anreOpanyeckux YpaBHEHHM M METOJIbI WX peuieHus; mojenb JleoHTheBa; MOAEINb
MEKTyHapOIHOU TOPTOBIJIN.

Tema 4. Pewenue 3a0ay TUHENUH020 RPOZPAMMUPOBAHUS

Cumrekc-MeToI: 3a7ja4ya O MPOU3BOICTBE, TPAHCIIOPTHAS 33/1a4a, 3a/1a4a O Ha3HAUCHUSIX.
Tema 5. Mooenuposanue u oueHKa IKOHOMUYECKOIUL I heKmusHocmu xXo3aicmeeHHOUl
oeamenbHOCmu

['enepanysi MOJENBbHBIX NTaHHBIX MOJ 3a7aHHble ycioBHs. CuuThbiBaHHE W 00padOTKa
naHHbIX. PacyeT sxoHOMUYeckuX nokaszateneil. TabnuuHbiil U rpaguyeckuil aHaIus.

Tema 6. IIpozpammuposanue OUHAMUYLECKUX BUOHCEN 08 U DOMOE

ApxuTekTypa caliToB Ha s3blke R: wuHTepdeiicHas W cepBepHas 4YacTH cauTa.

I/IHTepaKTI/IBHOCTB caura; rajcpeia IMHAMHYCCKHUX BHIKCTOB U ITPOIrpaMMUPOBAHNC 00TOB.

5.2. Y4e0HO — TeMATHYECKHUH IJIAH

Tabmuia 3
DopmbI
TeKyliero
TpynoeMkocTs B yacax KOHTPOJIA
ycneBaemo-
CTH

No | HammeHoBaHHE TeM Camocros-

/ (pa3nenoB) AyautopHasi pabora TeJbHas

I JTUCIUIIINHBI padora

Beero IIpaxTruec-
OOmas, | Jlex e
. - CEMHUHAPCKHE
3aHITUS

1 BBe;[egHe BRu 8 4 0 4 4 CamMocrosTe-
RStudio JIbHBIE
Pemrenne 3agau paboTHLI.

2. | MaTEeMaTHYECKOTO 20 4 0 4 16 VYuactue B
aHanmsa perieHnn
Penrtenue 3amau 3a7a4 Ha

3 JUHEHHOU anreOpbl 30 12 0 12 18 [paKTuyec-

KHX
3aHATHSIX.
Penrenue 3a1a4 OO6cyxnenne

4. | nuHeitHOTO 16 8 0 8 8 PELIEHHBIX

MPOTPAMMUPOBAHUS




MonaenupoBanue u 3a7au4.
OIICHKA
g | PKOHOMHHECKO 18 12 0 12 6
3¢ (HEeKTUBHOCTH
XO03SIICTBEHHOM
JESTEIIbHOCTH
IIporpammupoBanue
WHAMHYECKIX
6. |~ 16 10 10 6
BUJIKETOB U OOTOB
CornacHo
50 yuyeOHOMY
B nemom no
1 108 50 0 58 MIaHy:
TUCIUTLTAHE
KOHTPOJIbHAS
pabora
Hroro B % 46,3% 0 100% 53,7%
5.3. Conep:kaHue CeMMHAPOB, MPAKTHYECKUX 3aHATHH
Tabnuma 4

HaumeHoBanue
TeM (pPa3aesioB)
JTUCIHUIIINHEI

Ilepeuensb BonpocoB Ais1 00CyKIeHHUS HA
CEMHHAPCKHUX, NPAKTHYECKUX 3aHATHSAX,
peKoMeHayeMble HCTOYHUKHU U3 pa3esos 8,9
(yka3biBaeTcsi pa3jes U NOPAJAKOBbII HOMep
HCTOYHMKA)

dopmbl IPOBEIEHUSA
3aHATHNA

BBenenne s R u
RStudio

VYcranoska R u RStudio; ommcanne KOHCOILHOTO
uHTepdeiica; 3arpy3ka u akTuBaius oudnuorek R;
TUOBl  JaHHBIX B R W mporpammmpoBaHue
HepeMeHHbIX; 0a30Bble MaTeMaTHYeCKue PYHKIUU
B R; co3nanue nonbp3oBaTenbCckux QyHKIMM B R 1
HOJKJIIOUYEHHUE M0JIb30BATEICKUX OMOINOTEK.
Jlornueckue KOHCTPYKIIUHU U YCIOBHBIE ONIEpaTOPHI
B R; cnocoGpl uteHus/3anmucu B R JgaHHBIX
pa3Iu4HbIX (popMaToB.
VYciioBHBIE OmepaTopbl W omepaTopbl LuKIa B R
(RStudio)

Pexomenoyemvie ucmounuxu: 8.1 — 8.3

[IporpammupoBanue u
pelieHue 3a71a4 B
WHTEpaKTUBHOU (opme,
IIpOBEpKa
CaMOCTOATEIBHON
paboTsl u pazdop
OIHOOK.

Pemnrenue 3anau
MaTeMaTHIECKOIr'O
aHaJM3a

[loctpoenne rpaduxoB ¢yukuil. IIpubnmxenHoe
BBIUMCIIEHHE TMOBEACHHUs (YHKIHMA BOJM3M TOYEK
paspeiBa. ['padmyeckoe MOCTPOEHHE HAKIOHHBIX
aCUMITOT. Beruucnenue npenena  (yHKIMH.
[TpubnmxeHHoe BbIUKCICHHE MTPOU3BOAHON (QYHKIIUU
B 33JaHHOM TOuke. MOHOTOHHOCTbH U IOMCK
JIOKAJIBbHBIX 3KCTpeMyMOB (yHKuuu. YucineHHoe
HCCIIEIOBAaHUE BBINYKIOCTH (DYHKIIMM MU TIOMCK ee
touek. [lomHoe  4YMclIeHHOE  HCClETOBaHHE.
YucneHHOe Hax0KIEHUE ONPEIEIIEHHOIO NHTETpaa.
Yucnaennoe peleHne 3a7a4u Komm TUIA
OOBIKHOBEHHBIX au(depeHInanbHbIX  ypaBHEHHH

[IporpammupoBanue u
peuieHue 3aaay B
WHTEpPaKTUBHOU (popme,
MpoBEpKa
CaMOCTOATEIbHON
paboTsl U pazdop
OIHOOK.
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MEpBOro MOPsAKA MO0 METOLY Dilnepa.

Pexomenoyemore ucmounuxu. 8.1

Pemenue 3anau
JUHEWHOH anreOpbl

3amanue wmarpun. PabGora ¢ Oydepom oOMeHa.
Onepannn ¢ Marpunamu. PemeHue MaTpU4HBIX
ypaBHeHuil Buaa AX=B. HaxoxaeHue onpeaenuTens.
HaxoxnaeHnue  paHra  MaTpuLbl;  HaXO0XIEHUE
oOparHON MaTpuilbl. PemieHue cucreM ITUHEHHBIX
anreOpandyeckux ypaBHeHuM wmeronam Kpamepa,
oOpaTHOW MaTpuibl. ApHU(pMETHYECKHE BEKTOPHI H
JuHEHHble omnepauuu Hax HuMU.  CkasipHoe
npousBeienne BeKTopoB B R". JImMHBI BEKTOPOB U
yron mMexxay Humu B R". CoOcTBeHHbIC 3HAUYCHUS U
COOCTBEHHBIEC BEKTOPHI KBAJPAaTHBIX MATPHII.
Pexomenoyemvie ucmounuxu: 8.1

[IporpammupoBanue u
pelieHue 3a1a4 B
WHTEPAKTHBHOU (hopMme,
IpoBepKa
CaMOCTOATEIBHON
paboThl U pazdoop
OLINOOK.

Pemenue 3agau

TpancnopTHas 3afada M 3ajJadya O Ha3HAYCHMSIX.

[IporpammupoBanue u

BUJDKETOB U OOTOB

1 UHTCPAKTHBHBIX IICPEMECHHBIX BbBIBOAA.

Pekomeﬁdyejvzbze UCMOYHUKU.
https://shiny.rstudio.com
https://shiny.rstudio.com

JMHEHHOTO 3agauu JIMHEHHON ONTUMU3ALUY. peleHue 3a1ay B
IIPOrpaMMHUPOBAHHUS MHTEPAaKTUBHOU (opMe,
Pexomenoyemvie ucmounuxu: 8.1 npoBepKa
CaMOCTOATEIBHON
paboTHI M pazdoop
OLIOOK.
MopenupoBanue Pazpaborka ¢yHKumMiA TeHepanuu Tabmul JaHHBIX | [I[porpamMmmupoBanue u
XO03HCTBEHHOM noJ 3agaHHble ycioBus. CoxpaHeHMe TaOJuIl B | pelIeHue 3a/1ay B
NEATEIIBHOCTH U daiiner  txt, cuumteiBanue B dataframe. Pacuer | mHTepakTHBHON (opme,
OLIEHKa HSKOHOMHYECKUX TIOKa3aTeNeil: BhIpydka, NMpHObLIb, | MpOBEpKa
3KOHOMUYECKOM peHTadenbHOCTh. TabmuyHbIM U rpa@UUeCcKuil aHATTU3 | CAMOCTOSTEIIbLHON
3pHEKTUBHOCTH SKOHOMMUECKHUX MOKa3aTesei. paboTel U pazbop
Pexomenoyemvie ucmounuxu: 8.2-2.4 OIINOOK.
[Mporpammuposanue | [IporpammupoBanue yacreii Ui.R u server.R [IporpammupoBanue u
JTUHAMUYECKUX Hcnonb3oBaHue TMHAMUYECKUX BUJKETOB ISl BBOJA | pEIICHUE 3a/1a4 B

WHTEpPaKTUBHOU (opme,
IpoBepKa
CaMOCTOATEIIbHOMN
paboTsl u pazdop
OIHOOK.

6. IlepeyeHb yueOHO-METOAMYECKOT0 o0ecreYeHHs IS CAMOCTOATEbHON pPadoThl
o0y4yaromuxcs Mo JMCUUILIHHE

6.1. IlepeyeHb BONPOCOB, OTBOAMMBIX HA CAMOCTOSITEJIbHOE OCBOEHHME JUCIHUILINHBI,
(opMBbI BHEAYTUTOPHOI CAMOCTOSATEILHON PadoThI

Tabmuua 5

HauMeHnoBanue TeM
(pa3ae/ioB) IMCUMILTHHBI

Ilepeyens Bonpocos,
OTBOAUMBIX HA
CaMOCTOSITEIbHOE OCBOCHHUE

®DopMbI BHEAYAUTOPHOM
CaMOCTOSITEIbHOM padoThI

Bsenenune B R u RStudio

Permenne mpakTHYEeCKuX 3a71a49 Ha
yctanoBky R u RStudio; onucanue

pazbop BOIPOCOB IO TEME
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https://shiny.rstudio.com/

KOHCOJILHOTO MHTepdeiica;
3arpy3Ky U aKTUBAIUIO OMOINOTEK
R; Tunel naHabIX B R 1
POrPaMMHUPOBAHUE TIEPEMEHHBIX;
0a30Bble MATEMAaTUYECKUE
¢ynkuuu B R; coznanue
M0JIb30BATENbCKUX (PYHKIUN U
MOJIKJIFOUEHUE TTOTH30BATEIIbCKIX
OnOINOTEK.

Pemmenne mpakTHYeCKHX 3a1a49 Ha
JIOTUYECKHE KOHCTPYKIIUU U
YCIIOBHBIC OTIEPATOPHI; CIIOCOOBI
YTEHUS/3aIUCH TAaHHBIX
pa3IMYHBIX (HOPMATOB; YCIOBHBIE
OTIepaTOPBI U OMEPATOPHI IIUKJIA.

3aHATHS;

MOATOTOBKA K CEMUHAPCKUM U
MPAKTUYECKUM 3aHSATHSM;
BBIIIOJIHEHHE JIOMAIITHUX
3aJaHUN;

M3y4YeHUE PEKOMEHJOBAaHHBIX K
3aHATHUIO JTUTEPATYPHBIX
HCTOYHHUKOB.

Pemenue 3agau
MaTEMATUYECKOr0 aHajIn3a

Pemenue npakTruecKux 3amad Ha
HOCTpOEHHE TpadUKOB;
NpUOJIMKEHHOE BBIUUCIICHHUE
noBeeHus QyHKIUN BOIN3H
TOUYEK pa3phiBa; rpadpuueckoe
HOCTPOEHHUE HAKJIIOHHBIX
acumntoT. [IponsBoacTBeHHas
¢bynkmus Ko66a-/{yrnaca.
OpnHopoHble pyHKLIUU B
HKOHOMHUKE.

paz0op BOMPOCOB MO TEME
3aHSTHS,

MOJITOTOBKA K CEMUHAPCKUM H
MPAKTUYECKUM 3aHITHSIM;
BBITIOJTHCHHUE TOMAIITHUX
3aaHUN;

U3Yy4CHUE PEKOMEHJOBAHHBIX K
3aHSTHIO JIUTEPATYPHBIX
UCTOYHHUKOB.

Pemenne 3amau  nmHeWHOW | PemieHue nmpakTH4ecKuX 3a7ad Ha: | OATOTOBKA K CEMHUHAPCKUM U
anreOpbl 3aJlaHuE BEKTOPOB, IPAKTUYECKUM 3aHITHUSAM,
UMIOPT/3KCIOPT JAAHHBIX; pa3zbop BOMPOCOB 110 TEME
3aJJaHME MaTpHLl; paboTy ¢ 3aHSTHS,
O0ydepom oOMeHa; onepaiuu ¢ M3y4YeHNEe PEKOMEHJOBAaHHBIX K
MaTpHLIaMU, HaX 0K IEHUE 3aHSTHIO JINTEPATYPHBIX
OTIpeAeNUTENsI, HAXOXKJACHUE PAHTa | HCTOYHUKOB.
MaTpHIIbl, HAX0X/IeHHe 00paTHON
MaTpUIIbI; pEeLIEHHE MaTPUUHBIX
ypaBHeHul Buaa AX=5.
Pemenue 3amau nuHelHoro | Pemenue 3amay o mpou3BOACTBE, MO/AITOTOBKA K CEMUHAPCKUM U
IIPOrPaMMUPOBAHHUS TPAaHCIIOPTHAs 3a/1a4a U 3aja4a o IPAKTUYECKUM 3aHITHSAM,
Ha3Ha4YCHUSX, 3a/1a4 JIMHEUHON pazbop BOIPOCOB IO TEME
onTuMu3anuu. Pemenune 3agau 3QHATHSL
JTMHEHHOTO TIPOrPAMMHPOBAHHS: HA3y4EHUE PEKOMEHIOBAHHBIX K
CHMILICKC METOZIOM. 3aHSATHIO JINTEPATyPHBIX
HCTOYHUKOB.
MonenupoBanue Moauduxanms (GyHKUIMH | TOATOTOBKA K CEMUHAPCKUM U
XO3SIICTBEHHOM JEATENBHOCTH | TeHepaluu TaOaull JaHHBIX TOJ | IPAKTHUYECKUM 3aHSTHUSM,
U OIeHKa HKOHOMMYECKOH | 3aJjaHHble YCJIOBUS [UId Yyd4eTa | pa300p BOIPOCOB IO TEME
3¢ (HeKTUBHOCTH ypoBHs mnponax. CoxpaHeHHE | 3aHATHS,
TabmuIl B (paiiiasl CSV, CUMTHIBAHUE | U3YUYEHUE PEKOMEHOBAHHBIX K
B dataframe. 3aHATHIO JINTEPATYPHBIX
HCTOYHUKOB.
[IporpammupoBanue Pa3zBepThiBaHue caliTOB Ha si3bIKe R | MOArOTOBKA K CEMUHAPCKHUM H

ANHAMHUYCCKUX BHUKECTOB H
00TOB

(omumonnoe  uepes  RStudio,

J0KaabHOE, Shiny-cepeep)

MNPaKTUYCCKUM 3aHATUAM,
pa3bop BOMPOCOB 10 TeMe
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3aHSTHS,

M3y4YeHUE PEKOMEHJOBAaHHBIX K
3aHSTHIO JIMTEPATYPHBIX
HMCTOYHHUKOB.

6.2. Ilepeyenb BONPOCOB, 3a1aHUI1, TeM Il NOATOTOBKH K TEKYIIeMYy KOHTPOJIIO
Bonpocwt 014 noozomoeéku Kk KOHmMpoabHOU padbome

. Kak moctpouts rpadux ¢pyHkimmn?

. Kak Berunciuth npezen GyHKIUU, UCTI0NIb3YS BBIYUCIUTEIbHbBIE BO3MOXHOCTH R?
. Kak Haittn acumMnrorsr?

. Kak BBIYMCIINTE POU3BOAHYIO C IOMOIIBIO YNCIEHHOTO U] PepeHnpoBanus?

. Kak nccnenoBars QyHKIMIO HA MOHOTOHHOCTD U AKCTPEMYMBI?

. Kak nccnenoBate GyHKIINIO Ha BBITYKJIOCTh M TOUKH mepernda?

. Kak BbrancnuTh onpenenéHHbIi/HeCOOCTBEHHBI HHTETpa?

o N o o1 B~ W N P

. Kak pemnts 3amauy Komm 1151 00bIKHOBEHHOTO AU((hEepeHInaIbHOr0 YpaBHEHHUS 110
MeToay Junepa?

9. Kak BBIYMCIUTD CYMMY CXOASIIETOCs psiia?

10. Kak BBIMOTHUATD CIOXKEHHE, BEIYUTAHUE, YMHOKEHUE, TPAHCTIOHUPOBAHUE U
HaxOoXJIeHne 00paTHON MaTpPHUIIbI?

11. Kak HaiiTh onpeneauTenb MaTpULIbl?

12. Kak pemuts CJIAY?

13. Kak pemuts maTpuuHoe ypaBuenue Bujna AX=B umu XA=B?

14. Kak BBINOJTHUTH JIMHEWHBIE ONEepallii, BEBIYUCIUTH CKAISIPHOE MPOU3BEACHUE, HAUTH
MOJyJIb BEKTOpa, HAUTH YroJi MEXIy BEKTOpamu?

15. Kak HaliTh cOOCTBEHHBIC 3HAUCHUS M COOCTBEHHBIC BEKTOpA MATPHIIBI?

16. Kak pemuts 3aa4y JIMHEMHOTO MPOTpaMMUPOBaHUs?

Ipumepul 3a0anuit KOHMPOJILHOU PadOMbB

3

1. UccnenoBath (GyHKIUIO f(x):z(x—l)zn noctpouTh ee rpadux. Ha ueprexe
X+

JOJIDKHBI OBITH OTMEYEHBI ACHUMIITOTBI IMYHKTUPHBIMH JIUHUAMUA, €CJIIM OHH C€CThb. OTpCBOK
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(3HaueHus w3 oOJacTU ompeneneHus (QYHKIHUH) sl TOCTpOeHus rpaduxa BbIOpaTh
CaMOCTOATEIBHO.

2. C rounoctbio 10 0,00001 HaiiTH NEHCTBUTENBHBIN KOPEHb YPaBHEHUS

x34+2x2+x+4=0.

3. Onpenenuts napaMeTpbl ¢ ¥ b MuHeHHO#N QyHKIMK Yy = ax+b, anmpOKCUMHUPYIOICH
AKCIIEpUMEHTAJIbHBIC IaHHbIE, PE/ICTABIICHHBIE B TA0IUIIE:
X 1 3 ) 7
Yi 2 5 1 6

4' I[aHBI BeKTopBI:C_i =(O’-4’213’1’111101-51-21-113)! I_j) :(-4;_41013;-25-1,_25353,1;1;5)5
ﬁ =(1’5121413101_41'5,1,2,2,1).
Breraucnauth 3HaUueHUA BBIp&)KGHHI?I:

1) —3d+4b

2) 3(d,b)-p-3Ipl-d

3) 4(dp) b—(bp) da—2lpl P

5. Jlns matpuin
-15 7 -3 6 5 6 -4 5 -4 -6 3
-3 3 11 7 -1 3 -11 12 -11 9 14 14
4 -6 -7 -8 -4 -11 1 9 11 6 -5 -5
A= u B=
-6 3 -6 -1 5 1 0 -13 7 1 -6 0
4 10 4 -12 10 5 13 5 13 -3 14 O
12 -7 11 11 1 -5 -2 9 0 -12 -9 -8

YUCJICHHO PEIIUTh MATPUYHOE YPABHEHUE U MPOBEPUTH PE3YJILTAT, BHIIIOJIHUB YMHOKEHUE

MaTpull UCXOHOM 3anaun:B - X = A.
6. PemuTh cucteMy TMHEWHBIX YpaBHEHUN METOI0M 0OpAaTHOW MATPHIIBL:

2X, —3X, +3%X; =3
6x, +9x, - 2%, =4
10x, + 3%, —3%X; =3
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/. TpancnoHUpOBaTh MaTPUILy A, BBIYUCIUTH ONPEACTUTENIb MATPULIbI, 0OPATHYIO

MATPUILy JJIsl MATPULBI A

8. [Ipennpustre Mpou3BOINUT MPOAYKIIHIO TpeX BUIOB (P1, P, P3). [Ipu 3TOM Bicionb3yeTcs
ChIpbe Tpex TUIIOB (S1, Sz, S3). HopMBI pacxoia cbIpbsi Ha €IUHUITY MPOAYKIIMU KaXKJI0TO

BHJa 1 00BeM pacxoaa CbIpbA 3a OAWH ACHBb ITPUBCACHLI B Ta6JII/IIJ,'€:

-2
-2

0

-10 6 -10 7 0 O

-12 6 -5 -5 -10 4

-8 -11 -7 10 5
-1 0 4 -6 10

0 0 -6 12 O

-5 1

—6

-5 11

-3

Hopma pacxoja Chipbsi Ha €UHHILY Pacxop chipbst 3a
[MTokasaTenb MPOIYKIIUH, Y.€. 1 newb,y.e.
P P P3
S1 4 5 2 3400
S 1 2 1600
S3 1 3 5 2900

Haiitn exxeHEBHBIN 00bEM BBIITyCKa KaXI0T0 BUJIa MIPOTYKITHH.

9. C rounoctsio 10 0,00001 HaATH CYyMMy YHCIIOBOTO psiaa

10. Pemnth 3a7a4y TUHEHMHOTO IPOrPpaMMUPOBAHMUS:

— 3n+5
271

n=1

Z = 2% +3X, > max

X, +2X, <6
X, +X, <5
X, =% <2,
X, =0,x, 20.

11. Conepxanue ButamMmuHoB A u C B 10710Kax U aOpUKOcax MPUBEICHO B TaOIHIIE.
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A (Mr/kT) C (Mmr/kr)
A6n0kmn 1 70
AOGpukocsl | 24 75

N3BecTtHO, uTO 1 KT 516;10K cTOUT 50 pyOeit, a 1 kr abpukocoB 90 pybiei. CKoJIbKO sI06JI0K
U a0pUKOCOB JOJDKECH IMOTPEOJIATh YeIOBEK B CYTKH, YTOOBI TMOJYYUTh HE MEHEEe 2 MT

BuTaMuHa A u He MeHee 70 mr BuTamuHa C 1pu MUHUMAaJIbHBIX 3aTpaTax?

Kpurtepun 6a/u1bHOM OLEHKH Pa3JM4YHBbIX (OPM TeKyLIero KOHTPOJIA yCIeBaeMOCTH

Kputepun 0amibHOM OLIEHKH pa3iMyYHBIX (POPM TEKYIIEro KOHTPOJS yCIEeBAEMOCTH
COJEpXKaTcsi B COOTBETCTBYIOIIMX METOAMYECKUX peKoMeHaanusx JlemaprameHra
MaTEeMaTHKHU.

7. @OH/ OLICHOYHBIX CPEACTB AJIf MPOBEACHHUS MPOMEKYTOYHOM aTTeCTALUNU
00y4aromuxcs Mo TUCUUILTHHE

7.1. IlepeyeHb KOMIETEHIMI ¢ yKa3aHHeM IJTanmoB HX (GopMUPOBaHHSA B
npouecce 0CBOCHUs 00pa3oBaTeIbHOM NPOrPaMMbI

[lepeyeHb KOMIETEHUMH C yKa3aHUEM HHAMKATOPOB UX JOCTUKEHUS B IMpOIECCEe
OCBOCHMsSI 00pa3oBaTeIbHOM mMporpaMmbl coaepxkutTcsi B paszgene 2 «llepeueHn
IJIAaHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS 00pa30BaTEIbHOM MpOrpaMMbl C YKa3aHUEM

HHAWKATOPOB X HOCTUKCHUS U INIAHUPYCMBIX PE3YJILTATOB O6y‘I€HI/I5{ IO AU CHUIIIIUHEC) .

7.2. TunmoBble KOHTPOJIbHbIE 3aIAaHUSI HJIM HHbIe MATEPHAJIbI, HE00X0UMbIE J1JIsI
OLICHKY 3HAHUI, YMEHHH, BJAJCHUU

Tabmuma 6
HaumenoBanue HaumenoBanue PesyabTaTsl TunoBbie KOHTPOJIbHbIE
KOMIIeTeHI Ui HHIMKATOPOB o0y4eHus1 (yMeHHs 3aiaHus
AOCTUKEHH S U 3HAHUS,
KOMIIeTeHIIUHN COOTHECEHHBbIE C
HHIMKATOPaMHU
NOCTHKEHHUS
KOMIIETeHIIUH
YK-4 1. Ucnonezyer 3unanue: ocHoBHbIE | [Ipumep. Hcnonw3ys
Crnioco6HOCTh OCHOBHBIE METOJbl ¥ | HCTOYHUKU JIAHHBIX, | CTATUCTUYECKUE  JIaHHBIE
HCII0JIb30BATh CpEICTBA IIOJyYEHUs, | IPOrPaMMHBIE U | II0 CpegHEMY UYEKy B
MIPUKIAIHOE MpeJICTaBICHHUS, MaTeMaTH4eCKHe MarasuHe, MOCTPOUTH
IIPOrpaMMHOE XpaHeHUs 1 00pabOTKU | METO/IbI UX | KpyroBble qyarpamMmBsl,
o0ecrniedyeHue npu JTAHHBIX. 00pa0oTKH, aHaiu3a | ONPEACTUTh  KOJIUYECTBO
peleHnn U IIPEJCTaBJICHUS. MYKUUH U JKEHIIUH Cpeau
po¢eCCHOHATIBHBIX Ymenue: npumeHATs | MOKynaresneu,
3aj1a4 COOTBETCTBYIOIIINE IIPOaHAIN3UPOBATH
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2. JlemoHCTpUpYET
BJIAJICHHE
npodecCHOHATLHBIMU
MaKeTaMU TPUKIIAJIHBIX
POrPaMM.

3. Beibupaer
HEOO0XO0IMMOE
MIPHUKITATHOC
POTPaMMHOE
obecreyeHne B
3aBUCHMOCTHU oT
pelaeMoit 3a1a4u.

4. Vcionb3yeT
MIPUKIIaTHOE
[IpOrpaMMHOE
obecrieuenue VTS
pemeHmI KOHerTHBIX

MaTeMaTHYeCKHe
QJIITOPUTMBI,
GYyHKIMM W TIaKeThI
si3bIKa R 151 ounicTku
u 00paboTKu
JTAHHBIX.

3nanue. OCHOBHEIE
MMaKeTHl U
¢dyHKIMOHAT s13bIKa R
JUTSL PETICHUS
MIPUKJIATHBIX 33124 B
3aga4yax ynpaBHeHI/IH

uHpopManuei.
Ymenue: npumensats
COOTBETCTBYIOLINE
MaKeThl u
¢yHkumoHan s3pika R
TUIst MIPOBEICHUS
aHanmM3a JaHHBIX U
UHTEpIpeTalnun
MOJTyYEHHBIX
pe3yJbTaTOB.
3uanue:
CTHeLMaIN3UPOBAHHbIE

IMaKkeTsl s13bIKa R s
PEIICHUS TUTIOBBIX
NT-3amau B
Pa3IUYHBIX
MTPHUKJIaTHBIX
obmacTsx.

Ymenue: npumensats
COOTBETCTBYIOIIEE
MIPHUKIIATHOE
MPOrpaMMHOE
oOecneueHue,
paspaboTaHHOE
SI3BIKE R
MOJICTUPOBAHUS
SKOHOMMYECKHUX 33134
B TpodeCCHOHATBHON
obmnactn u
HWHTEPIIpEeTaNuN
MTOJTy4YEHHBIX
pE3yITaTOB.

Ha
JJIA

3nanue’. OCHOBHEIE
MMaKeTwl A3bIKa R, ux
BO3MOXHOCTH U
OrpaHUYCHHS B
peIIeHUH

3aBUCHUMOCTB MCXKOY
J0X0JOM H CTOHUMOCTBIO
YycCKa.

[Ipumep.  Omnpenenutsb
MOJ1 KaKyl0 IPOLEHTHYIO
CTaBKY HE00XO0AMMO

cenarh BKJIAJ B OaHK B
cymme 500000 pyo6uieit, ¢
€)KEHEBHBIM
HAYUCJICHUEM
MPOICHTOB, YTOOBI 3a 4
roga HaKOIMUTbL Ha CUHCTY

1000000.

[Tpumep. Pemuts c
3ajaHHOi ToYHOCTBIO 107°
ypaBHeHHe: X°+2x*+x-1=0
Opy  TOMOLIM  METoAA
KacaTelnbHBIX HproTOHA.

[Ipumep. Kaptodens wu3
YETBIpEX PaliOHOB JOJIKEH
ObITh TIEpeBE3€H B TpU
XPaHWJIUIIA. 3anacel
KapTodens B  paiioHax
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MPUKJIAHBIX 3a]1a4.

KOHKPETHBIX
MPUKJIAIHBIX 3aa4.
Ymenue: upumensTs
¢yskmn s3p1ka R st
OLICHKH

3¢ HEeKTHBHOCTH
OumsHeca W aHaiau3a
JAHHBIX B
SKOHOMHUYECKHUX

MPUKIIAIHBIX 3a]avax.

COOTBETCTBECHHO paBHBI
400 1, 500 T, 800 T 1 500 T.
Bo3MoXHOCTH  XpaHUITUII]
COOTBETCTBEHHO paBHBI
700 1, 800 T m 700 T.
3arpaTbl Ha IEpPEBO3KY
OJIHOW TOHHBI KapTodest
U3 I[EepBOrO paiioHa B
KOKI0C W3  XPaHWUJIUI]
paBHBI COOTBETCTBEHHO 1,
4 wmw 3 geH. eIWHHIEL
aQHAJIOTUYHBIE 3aTpaThl Ha
MEepPeBO3KYy W3  BTOPOTO
paiioHa cocTaBisAT 7, 1 u
5 AeH. eUHUIL, U3 TPETHETO
—4, 81 3 eH. eNMHHUILILI, U3
yeTBepToro — 6, 2 u 8 JieH.
€IMHHII.

1) 3BamwmcaTh HMCXOIHBIC
JIAaHHBIC B BUJIC
TPAHCIIOPTHON  TaOJIHIIBI,
OIIPEJICIIUTD, OTKPBITOU

WU 3aKpbITOM  SIBIIAETCS
TpPaHCIOPTHAs 3aj1aya.

2) CdopmynupoBathb
9KOHOMHUKO-
MAaTEMaTUYECKYI0 MOJIETb
UCXOQHOM  TPaHCIIOPTHOM
3a1aun.

3) Haiitu

ONTUMAJIbHBIN TUIaH

IIEPEBO30K.
YK-10 1. Yerko onuceiBaer | 3nanue: ocHoBHbIE | [Ipumep. Hcnonw3ys
Crnioco6HOCTh COCTaB U CTPYKTYpY | KpUTepUu JOCTYyl K O(UIMAIBHON
OCYILECTBIATh MMOUCK, | TpeOyeMbIX IaHHBIX M | GOPMUPOBAHUS uHpOpMaLlUM B CETH
KPUTHYECKH uHpopMauy, coctaBa U CTpyKTyp | HTEpHET HalTH u
aHaJIN3UPOBATh, FPaMOTHO  pealu3yeT | JaHHbIX. MIPOaHaIN3UPOBATh
00001maTh 1 nporeccel ux cbopa, | Ymenue: W3MEHEHHE Kypca aKIHid
CUCTEMAaTU3UPOBATH 00paboTku u | knaccuunuponats U | COepbaHka 3a TEKyIIMH
uHpOpMaIHIO, MHTEPIIpETALNH. cucremMaru3upoBarb | mMecsu. [lo  TaOauuHBIM
HCIOJIb30BATh mpoueccel  cOopa U | JaHHBIM MIOCTPOUTH
CUCTEMHBIN MOAXO JUIs 00pabOTKM JaHHBIX. | rpaUK JWHAMHMKH Kypca
peuieHus cpenctBamu R.

IIOCTABJICHHBIX 3aaa4

2. OO0OCHOBBIBACT 3nanue: ocHoBHbIE | [Tpumep. Ucnonwzys
CYIIIHOCTh 3aKOHBI pa3BUTHSA | TOCTYNT K OQUIMATBHON
MPOUCXOASIIETO, MH(OPMAITMOHHBIX uHpopMaui B CETH
BBISIBJISICT TEXHOJIOTHH. HNHTepHeT HaWTH JaHHbBIE
3aKOHOMEPHOCTH, Ymenue: 00 o0bemMe TmpomaX U
IMOHUMAaEeT MPUPOY | UCIIOJIB30BATh MOKYTIOK BaJIFOTHI 3a
BaprabeIbHOCTH MPAKTUYECKUE IOCIIC THUH MECHII.
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3. @opmynupyer
MIPU3HAK
KJIacCU(UKAIINH,
BBIJICIISICT
COOTBETCTBYIOIIUE EMY
TPYIIBl  OJHOPOIHBIX
«00OBEKTOBY,
UIECHTU(DUITHPYET
obmue CBOMCTBa
AJIEMEHTOB 3TUX TPYIIIL,
OIICHUBACT  TOJHOTY
pe3yJIbTaToB
KJIacCU(pUKAIINH,
MTOKA3bIBACT
NPUKIIAJTHOC
Ha3HAYCHHE
KJ1acCU(DUKAMOHHBIX

TPYIIL.

4. I'pamMOTHO,
JIOTUYHO,
apryMeHTHPOBAHO
dbopmupyer
cOoOCTBEHHBIE
CYXKICHUS W OIICHKH.
Otnmnuaer (akTel OT
MHCHUH,

UHTEpIpeTalui,
OLECHOK ¥ T.O. B
pPaCCyXKIEHUAX IPYTUX
YYaCTHUKOB
JIEATEIbHOCTH.

5. ApryMeHTHpOBaHHO
u JIOTUYHO
MPEACTABISIET  CBOIO
TOYKY 3peHUs
MOCPEJICTBOM U Ha
OCHOBE  CHCTEMHOTO
ONHUCaHUSI.

HaBbIKK  OMHCAHUSA
BapraleIbHBIX
MH(OPMALIMOHHBIX
IIPOLIECCOB.

3Hanue: OCHOBHEIC
MpaBujia U MPU3HAKU
KJaccu(uKanuu
MH(pOPMaITMOHHBIX
00BEKTOB B
3aBHCHMOCTHU oT
MPUKIAMHBIX  3a7a4
KJIacCU(PUKAIINH.
Ymenue:
MPaKTHYECKH
HCIIOJIB30BATh
MPUEMbl ¥ METOJbI
KJIaCCU(PUKALIMKU  TI0
rpymmnam,
MIPU3HAKaM,
OTINYNATEILHBIM
0COOEHHOCTSAM
3JIEMEHTOB.

3Hnanue:
(hakTosorNUeCKNe
OCHOBBI
(dhopmMupoBaHUs
CYXXICHHUI U OIICHOK.
Ymenue: npumenste
COOCTBEHHBIE
CYXJICHHSI U OIICHKHU
B TIOMCKE MOAXO0/I0B K

PELICHUIO
MIPUKJIAIHBIX
MH(OPMALIMOHHBIX
3a1a4.

3uanue. CHUCTEMHOE
ONMCaHUE MPOLIECCOB
u SIBJIEHUU oT
IIPOCTOrO K
CII0)KHOMY, oT

00II1ero K 4acTHOMY.
VYmenue:
HCIIOIL30BaTh
CHCTEMHBII HOAX0I K
OIIMCAHUKD YaCTHBIX
3aJad M IIOMCKE HX
pewennii B UT-

cdepe.

HNmnoptupoBaTh
JaHHBbIC B
dataframe.

9TH
CTPYKTYpY

IIpumep. IIposectu ananus
¢dhopmaroB XpaHeHus
JTAHHBIX u yno0cTBa
JIOCTyTa K HUM CPEICTBAMHU
R.  Cnenatp BBIBOL 00
ynoOcTBe paboThl c
pa3nuyHbBIME (popMaTamMu

[Ipumep. [IposecTun
rpaduueckuit aHaIu3
JAHHBIX O  JUHAMHUKE

3aboneBanuii  KOBUJ[ B
MockBe MO MecslaMm 3a
2020-2021 roxmel. Croenarhb
000CHOBAHHBIC BBHIBOALI U
CYXXJICHUS.

Bremonauts
rpaduyueckuit aHaIu3
IAHAMHUKHA CTOUMOCTH
MOTPEOUTENHCKOM
KOp3UHBI 1 MUHUMAJIbHOMN
3apaboTHOM matel B PO 3a
2015-2021 roxawl. JlaTh
CBOIO OIIEHKY MOJY4eHHOU
3aBUCHMOCTH.

ITpumep.
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Ilpumepvl munoeswix 3ad0anuii
1.  Jlaswl GyHKIOHMSA crpoca Ha HEKOTOPHIA ToBap D(p) = 82 — 15p — 10p? u pynkuus
npeasokeHus 3Toro Topapa S(p) = 2p? + 3p — 2, rae P — 1ieHa ToBapa B pyosax. Beruuciante
AIIACTUYHOCTH CIPOCA IO IIEHE B TOUKE PHIHOYHOTO PaBHOBECHSI.

2.  IlpomsBoaMTeNbHOCTh TpyAa OXHOTO pabodero 3a OJHY CMEHY OIHMCHIBACTCS
dynximeit p(t) =8t —0,5t%, rae t — Bpems B yacax, 0 <t < 8. Onpesenute 06beM BHITyCKa
OPOAYKINK 32 5 pabouux qHEH OpUragon, cocTosmen u3 7 4eloBekx.

3. Haiinure 3HaueHue dneMeHTa by 3 Matpuipsl B = 24% — 1542, rae

1 5 4

A=|5 1 1

5 3 7

4. Pemnre cucteMy JIMHEWHBIX YpaBHEHUN

(3x; — X, + 2x3 + 6x, + Xs = 51,
2x; + 11x, — 3x3 + 12x, + 13x5 = —14,
-x; + 2x, + 2x3 + 10x, — 17x5 = 10,
L 4x;, + 2x, + 15x3 — 19x, + 3Bxz = 46,
3x, + 17x, — 12x3 + 13x, + 2x; = -—101.

B oTBeTe ykaxxute 3HaUEHUE ONPEACIUTENSI CUCTEMBI, 3HAUCHHUE TIEPEMEHHOM X5,
3HAYCHHUE dJIeMeHTa b3 MaTpuIpl B = A Y rne A - MAaTpULA CUCTEMBI.

5. MuHM-IeKapHs IUTAHUPYET BBINEYKY OaToHOB M Oyinouek. Ha mpom3BOACTBO OJIHOTO
OaTona pacxoayercs 450 r myku, 10 r macna u 0,5 stitiia, a Ha TPOU3BOJICTBO OJTHOM OYJIOUKH
— 150 r myku, 5 r macna u 1 sitio. B nekapHto exxetHeBHO 3aB03AT 180 Kr MykH, 5 KT Macia
u 775 autl. IIpuOsLas oT peasninzaniuu 0aToHa paBHa 3 pyOJisaM, OT peanu3ainuu OyJI0uKu — 5
pyOisim. HalimuTe onTUMalbHBIN MJIaH MPOM3BOACTBA M MaKCHUMAJbHYIO €KETHEBHYIO

MPUOBLIb.

Teopemuueckue 6onpocwl 011 NOO20MOEKU K 3a4émy

3. Tunsl ganubix B R. IIporpamMmmupoBanue nepeMeHHbIX. Co3/1aHUE MOJIb30BATEIbCKUX
GyHKLIMH.

4. Yucnosbie GyHKIIUU U crIOCOOBI nX 3ananus. CroiictBa dyHkiuid. ['padux dhyHKINN.

5. lIpenen uncnoBoit mocnenoBarensHocT. [Ipenen pyHkimy Ha 66CKOHEYHOCTH U B TOUKE.

6. [TepBoIif 1 BTOpOI 3aMedaTeIbHbIN TTPEICIbI.
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7. HenpepbiBHbIE PYHKIIMH U UX CBOMCTBA.

8. AcumntoTsl rpaduka QyHKIUH.

9. IIpousBoanas u nuddepenuran GyHKIUU OAHOU TEPEMEHHON. DIIaCTUYHOCTh (PYHKIIUU
U €€ IPUMEHEHHE.

10. IIpousBoanbie U AuddepeHInaIbl BHICIINX MOPSAKOB.

11. MonoTtonusie ¢hyHKIMHU. JIoKanpHBIN 3KcTpeMyM pyHKIuu. ccnenoBanue QyHKIUN U
MOCTPOEHUE TPaUKOB.

12. Beinykible (BorHyThie) ¢yHKmuu. Toukum mneperuOa. MccinepoBanue ¢GyHKIMH Ha
BBIITYKJIOCTh U TOYKH NEeperuoa.

13. Haubonpliee 1 HauMEHbIIIEE 3HAUCHUSI HETIPEPHIBHOM (DYHKIIMU Ha OTPE3KE.

14. Heonpenenenubiii uHTerpang. (OCHOBHbIE METOABl HWHTETPUPOBAHUSA: 3aMeEHa
MEPEMEHHOM, UHTETPUPOBAHUE T10 YACTSM.

15. Omnpenenennbiii unterpan. @opmyna Heiorona - JleliOHuna M €€ NpPUMEHEHHE.
HecoGctBennsie  uHTErpasibl. Meton — Tpameuuid  NPUOJMIKEHHOTO  BBIYMCICHUSA
ONpEJEICHHBIX HHTETPAJIOB.

17. Beruncienne CyMMbl CXOASIIETOCS] CTENEHHOTO PAJIa.

18. Marpunpsl. Omnepanuu Haxg Matpumamu. Panr wmatpunel. OOpaTHas MaTpHIia.
Onpenenutenab MaTPUIIBI.

19. Cucrtembl nUHEHHBIX anreOpanuyeckux ypaBHeHHI. PelieHune cucTteM JIHMHEHHBIX
anredpanueckux ypaBHeHui metonam Kpamepa, oOpaTHoit Matpulibl 1 MmeTogom ["aycca.
20. Apudmernueckre BEKTOpPbl M JIMHEWHBIE ONEpallud HaJl HUMH. BektopHOe
npoctpancTso R".

21. JIuneitnas 3aBUCUMOCTbH (HE3aBUCHUMOCTbB) CUCTEMbI BEKTOPOB. ba3uc u pazMepHOCTh
JUHEHHOTO TpocTpaHcTBa. KoopimHaThI BEKTOpa B TaHHOM Oasuce.

22. CkansipHoe nipou3sBeieHue BeKTopoB B R". J[miHBI BEeKTOPOB U yroi Mexay HumMu B R".
23. CoOCTBEHHBIEC 3HAYEHUSI U COOCTBEHHBIC BEKTOPHI KBAJPATHBIX MATPHII.

24. 3amauv JHUHEMHOTO MPOrPAMMHUPOBAHUS B SKOHOMHUKE: MHHUMHU3AIUSA PACXOOB,
MaKCUMU3ALIMsI TPUOBLIN U AP.

25. OTKpbITas ¥ 3aKpbITas TPAHCIOPTHAS 3a]1a4a, 3a7a4a O Ha3HAYEHUSIX.

26. ®opMyIibl Uil pacyeTa NpuObUIA U PeHTA0EeTbHOCTH MPOU3BOJICTBA.
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7.3. MeTtoau4eckue MaTepuaJibl, onpeie/somue NpoueAypbl OLEHUBAHUA 3HAHUIA,
YMEHM U, BJIaJIeHU
CoOTBETCTBYIOUIME TMPHUKA3bl, PACIIOPSHKEHUST pEKTOpaTa O KOHTPOJIE YPOBHS OCBOEHUS

JUCHUIIIINH 1 C(l)OpMHpOBaHHOCTI/I KOMHCTGHHI/Iﬁ CTYyACHTOB

8. [lepeyeHb y4eOHOii JuTEPATYPbI, HEOOXOTUMOM /1JI51 OCBOEHUS TUCUMIINHBI:

1. 3amanaeB, C.A. Marematuka Ha si3bike R: yueOonuk / C.A. 3aganaes; ®uHaHCOBBIN
yHuBepcureT npu [IpaButenbctBe PO, [lenaprameHT aHanu3a JaHHBIX, TPUHSITUSA
penieHnii 1 puHaHCOBBIX TexHOJorui. — Mocksa: [Ipomereit, 2018. — 324 c. — Tekcr:
HenocpeacTBeHHBIN. - To xe. - OBC: YHuBepcuterckas Oubiamorexka

Omuaiin. — URL : https://biblioclub.ru/index.php?page=book&id=494941 (nara
obpammenus: 25.10.2021). — TeKCT : AIEKTPOHHBIN

2. JlykpsiHoB, I1.B. [TporpammupoBanue B cpene R. Hacts 1: yuebHoe nmocobue / I1.5.
JlykbsiHOB; ®uHaHCOBBIN yHUBEpcUTeT nipu [IpaBurenscree PO, /lenaprameHT aHanmnsa
JTAHHBIX, IPUHSITHUS PEIIeHUN U (PUHAHCOBBIX TEXHOJIOTHM. — MoCKBa: DIEKTPOHHOE
n3ganue, 2018. — 100 c. — URL:
https://org.fa.ru/app/umm/tree?documentld=%7B2521D9AE-A369-4F81-AF59-
1D3249102D16%7D (nara ooparenus: 25.10.2021). — TekcrT : 37€KTPOHHBIH

3. JlykpsiHoB, I1.B. [IporpammupoBanue B cpeae R. Hacts 2: yue6Hoe ocobue / I1.B.
JIyxbstHoB; ®uHaHCOBBIN yHUBepcUTeT npu [IpaButenscte PO, /lemapramenT ananuza
JAHHBIX, IPUHITHUS pEelICHUN U (PUHAHCOBBIX TEXHOJIOTHI. — MoCKBa: DIEeKTPOHHOE
n3nanue, 2019. — 101 c. — URL:
https://org.fa.ru/app/umm/tree?documentld=%7B74210CF5-6E64-415E-A26A-
10FFA5DF9724%7D (nata oopamienus: 25.10.2021). — TekcT : 37K TPOHHBIH

4. Jlykpsanos, I1.b. [IporpammupoBanue B cpene R. IMuTanimonHoe MO€IMPOBaHUE B
NPUKIAIHBIX 3a7a4ax: yueonoe mocoowue / I1.b. JIlykbsiHoB; ®UHAHCOBBIH YHUBEPCUTET
nipu [IpaBurensctBe PO, /lenapraMeHT aHan3a JaHHBIX, IPUHATHS PELIEHUN U

(hMHAHCOBBIX TeXHOJOTHH. — MockBa: DnekTpoHHoe uznanue, 2021. — 73 ¢. — URL.:
https://org.fa.ru/app/umm/tree?documentld=07ef562a-4628-4991-a87b-7dbbbc825c8e

(mata ooparmenus: 25.10.2021). — TekcT : 2MEeKTPOHHBIN

9. Ilepeuennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKANIMOHHOI ceTu « UHTEpHETY,
HE0O0XO0AUMBIX /IJIsl OCBOEHMSI AN CIIUTIIMHBI

1. MaccoBslif OTKPBITHIN OHJIAHH-Kypc/crienuanu3anus «3HakoMcTBO ¢ R u 6azoBas
cratucTuka»- https://ru.coursera.org/learn/znakomstvo-r-bazovaya-statistika
2. DnextpoHHas oubnmuoreka dunancoporo yausepcutera (3b6) http://elib.fa.ru/
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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?documentId=%7B74210CF5-6E64-415E-A26A-10FFA5DF9724%7D
https://org.fa.ru/app/umm/tree?documentId=%7B74210CF5-6E64-415E-A26A-10FFA5DF9724%7D
https://org.fa.ru/app/umm/tree?documentId=07ef562a-4628-4991-a87b-7dbbbc825c8e
https://ru.coursera.org/learn/znakomstvo-r-bazovaya-statistika

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

DIeKTPOHHO-OUGIHOTe Has crcTeMa «Y HUBepcHTeTcKas oudmmorexa OHJIAVTH»

http://biblioclub.ru/

DNeKTpOHHO-0MbIMoTeHast cucteMa Znanium http://www.znanium.com

DIIeKTPOHHO-OHOIHOTeYHAs crcTeMa n3gaTenbersa «FOPAMTY https://urait.ru/

DneKTpoHHO-0MOIMOTeUHas cucTeMa usnarenbersa [Ipocnekr

http://ebs.prospekt.org/books

8. DiekTpoHHO-OMOIMOTEeYHAs cucTeMa u3aareabcTBa «Jlanpy» https://e.lanbook.com/

9. DOnekrponnas oubnmoreka M3narensckoro qoma «I'peOSHHUKOB)
https://grebennikon.ru/

10. lenoBas omnmaiin-oubnuoteka Alpina Digital http:/lib.alpinadigital.ru/

11.Hayunas snexktpoHHas oubimoteka eLibrary.ru http://elibrary.ru

12. HanonaspHas 31eKTpoHHas oudaunoreka http://H36.pd/

13.Pecypchbl HHGOPMAIIMOHHO-aHAIUTHYECKOTO areHTCTBA M0 (PMHAHCOBBIM PhIHKAM
Cbonds.ru https://cbonds.ru/

14.CITAPK https://spark-interfax.ru/

15. Academic Reference http://ar.cnki.net/ ACADREF

16.Bank Focus http://library.fa.ru/resource.asp?id=527

17.T1aker 6a3 nanubix komrmannu EBSCO Publishing, kpymHetinero arperatopa Hay9HbBIX
pPECYpCOB BEAYIIMX M3AATEIbCTB MHpa http://search.ebscohost.com

18.DnekrpoHHbIe MPOAYKTHI u3naTeabcTBa Elsevier http://www.sciencedirect.com

19.Emerald: Management eJournal Portfolio https://www.emerald.com/insight/

20.adopmanmonHo-anamuTryeckas 6a3a nanusix EMIS Global
https://www.emis.com/php/companies/overview/index

21.PedepatuBHas 06a3a manHbIxX 110 MmaremaTuke MathSciNET
https://mathscinet.ams.org/mathscinet/

22.0xford Scholarship Online https://oxford.universitypressscholarship.com/

23.Komneknus Hay4HbIX xypHainoB Oxford University Press
https://academic.oup.com/journals/

24.ProQuest: baza nanusix Business Ebook Subscription na mmardopme Ebook Central
https://search.proquest.com/

25.ProQuest Dissertations & Theses A&I https://search.proquest.com/

26.baza manasix RUSLANA xommanuu Bureau van Dijk https://ruslana.bvdep.com/

27.Scopus https://www.scopus.com

28.DnexTpoHHas KOJIICKITUS KHUT U3JIaTesbeTBa Springer: Springer eBooks
http://link.springer.com/

29.1HTepakTrBHAs (PMHAHCOBAs MH(POPMAIIMOHHAS cUCTeMa KoManuu Bloomberg

30.Cucrema Thomson Reuters Eikon

31.Web of Science http://apps.webofknowledge.com

B~ w

~No o

10. MeToanyeckue yKa3aHus sl 00y4AIOIIUXCHA M0 OCBOCHHUIO TUCHMILIMHBI
MeTtonnueckue ykazaHus A1 00y4aronuxcsi 10 OCBOCHHUIO JUCIUIUIUHBI (KOMILIEKC

PEKOMEHJAUMI U Pa3bACHEHHI, NO3BOJISIOIIMN CTYAEHTY ONTHUMAlbHBIM 00pa3oM
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OpraHU30BaTh MPOIECC M3YYCHHUS y4eOHOTO Marepuana JUCIHIUIMHBI) TPECTABICHBI B
Y4eOH0-0prann3anuoHHOM KOMILJIEK e JJIA TUCHUIINH [lenmapTaMeHTa MATeMAaTHKH,
pa3MellleHHOM Ha crTpanule Jlemapramenta maremaTtuku —caiita ®duHAHCOBOIO
YHUBEPCHUTETA.
11. Ilepeyenbr MH(POPMALMOHHBIX TEXHOJOTUI, HCMOJIb3yeMbIX MPH OCYLIECTBJIEHUHN
o0pa3oBaTeJIbHOr0 Mpolecca Mo JAMCUMILVIMHE, BKJIOYasi NepevyeHb HEO00XOAUMOIo
NPOrpaMMHOro oboecrevyeHus 1 UHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM
11.1. KoMIIIeKT JUIEH3UOHHOTO MMPOTPAMMHOT0 00CCIICUEHHS
OC Windows 64 bit, mo06as Bepcus
Antuupyc ESET Endpoint Security
11.2 S3b1ku 1 cpeanl pa3paboTKu

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

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

11.3 CoBpemenHble 0a3bl TaHHBIX U UH(POPMAIMOHHBIE CIIPABOYHBIC CUCTEMBI:

CaliT BOIpPOCOB W OTBETOB [UIsi mporpammuctoB: Stackoverflow.com,

ru.stackoverflow.com

DnekTpoHHas HImKIoneaus: http://ru.wikipedia.org/wiki/Wiki

11.4. CeptudunripoBanHbie TPOrpaMMHbBIC U allllapaTHbIC CPEICTBA 3AIIUTHI

nH(pOpMaIuu — HE IPETYCMOTPEHO

12. Onucanue MaTepuaibHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOM JJI51 OCYIIECTBIEHUSA
00pa3oBaTeJbHOI0 MPoOLEcca MO AUCIHUIINHE

J{ns ocBOEHUS NUCIUILIMHBI HEOOXOAUMO HAJIMUWe MEPCOHATLHOTO KOMITbIOTEpa ¢
nocTynoM K cetd HMutepHeT. Bce 3aHATHUS TOMKHBI MPOBOAUTHCA B KOMIIBIOTEPHBIX

KJ1accax.
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