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Pabovass mporpaMma JUCHUIUIMHBL «MaremaTiyeckie M CTaTUCTUYECKHUE MeTO/bI
06pabOoTKM HAyYHBIX UCCIIEOBAHUI» COCTaBIeHa B COOTBETCTBMM C PesiepaibHbIMH
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TEXHOJIOTUH U 0CODEHHOCTEH OT/eIbHbIX KaTeropui acllMpaHTOB, YTBEp)KIeHHBIMU
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1. Ilepeyensb COKpallleHHH, HCIOJIb3yeMbIX B TEKCTe padoueit
NPOrpaMMbl JHCIMILTHHBI

- 3.e. — 3a4eTHas eJUMHHUIIA

- ®I'T- denepanbHbie FOCYAAPCTBeHHbIE TPEOOBAHU
- ®OC — donA O1IEHOYHBIX CPE/ICTB

- [Ip — mpakTHUYeCcKoe 3aHATHE

- JTab — maboparopHOe 3aHsATHe

- Jlex — siek1uu

- CP - camocrosiTesnbHas pabora

2. ITenb n3yyeHus: TUCHHUILIMHBI

JlaTb oby4arormMcst yrry6rieHHble 3HaHHS 110 TUCLUIUIMHE «MaremaTu4eckue
M CTaTUCTUYECKHe MeTO[bl HAy4YHBIX HCCIeOBaHMM», BbIpAaOOTaTh YMeHHd
TIepBMYHOM 06pabOTKY MCXOIHBIX IAHHBIX HEOOXOIMMBIE VIS 060CHOBaHHMs BbIBOJIOB
Y TIPUHSTHS pelleHuH.

3. TpeboBanus K pe3yJ1bTaraM 0CBOEHHS TUCIUIIMHbI

3HaTh:

~METO/IMKY COBPeMEHHBIX CTATHCTUIECKHX MEeTO/IOB 00PabOTKH METO/IOB
cpejie mporpaMMupoBaHus R

-aKTyaJIbHbIe CTATUCTUYECKHe MeTOIbl PellleH!s 387131 B COOTBETCTBYIOIIICH
1podeCcCUOHAILHOM 06/1aCTH

Y™mertn:

-HCIIOJIb30BaTh FOTOBbIE OUOIMOTEKH U IUCATh COOCTBEHHbIN KOJI JUIA
pellleHKs KCCIIeJOBATeIbCKUX M MPAKTHYEeCKUX 3a/1a4, B TOM IHCTIE B
MeXX/IMCIMIIIMHAPHBIX 0071aCTsX

-HCIIOJIb30BaTh TOTOBbIe GUOIMOTEKH 1 ITHCaTh COOCTBEHHBIN KO IS
pellleHHs] UCCIIeJ0BaTeIbCKUX ¥ MPAKTHIECKHX 3a/1a4, B TOM YHUCTIe B
MeX/IMCIMIUIMHAPHBIX 0671aCTsX

Bnapers:

-IIpHéMaMHU U MeTofiaMK 06paboTKH JAHHBIX C HCIIOTIb30BAaHMEM A3bIKA
nporpaMMHpoBaHus R

~HABBIKAMM NTPUKJIJHOTO TPOrPAMMUMPOBAHNS JULA PellleHH sl aHaTUTHYeCKIX

3aaa4

4. O6beM qUCIHILIHHBI

4.1 O6mas TPya0eMKOCThb JUCITUIIIHBI COCTABIISeT: 3 3.e./108_u.
(13 HUX 27 4. — caMoCTosTe/IbHas pabora 06yHaIOIINXCA).

4.2. KouTakTHas paboTa BKJIKOYaerT:
- TeKuu; 26 4.
- IpaKTUYeCKue 3aHATHs: 28 4.




- MeponpUSTUS MPOMEXYTOUHOW aTTecTaummn 27 4.

4.3. ®opmMa KOHTPOJIS — 3a4eT, DK3aMeH:

- 9K3aMeH TIPOBOIMUTCS - B 4 cemecTpe 2 Kypca.

5. Comep:xaHue JHUCIUILIHHBI
5.1. TemaTudeckue pas/iesibl Kypca

Ta6muma 2 — Temaruueckui IUiaH kypca «Maremarudeckue M CTaTUCTHYECKHE
MeTozibl 06pabOTKK HAayYHBIX UCCIIe[I0BAHUI

KosinyecTBo 4acoB
KonTakTHas
Ne Temb1 pabora Bcero o
n/n 00y JaromuUXCSI C CP | Temam
npenogaBarejieM
Jlex [lp | KP
1 2 3 4 9 6 7
1 PasHoobpasve  mpu3Haka.  OmwucarenpHas 3 9 9 9 9
CTaTUCTHKA
2 | Bujsl pacripesielieHUM 3 2 2 Z 3
3 OmeHKa [JOCTOBEPHOCTH PpAaslIMudil  Mexnay 3 9 9 9 9
BbIOOpKaMU
4 | Onenka B3aMMOCBSI3U MeXy NTPU3HAKaAMHU 9 2 2 2 g
5 | MeTozb! OIleHKU KadyeCTBEHHbIX ITPU3HAKOB 3 2 £ 2 9
6 | 3HauMMocCTh rpymnnupyoero Gakropa d 2 2 ) g
7 | [ToHsTHE O pErpPeCCUOHHBIX MOJeNIAX 4 2 i 2 10
8 | JIuneiinble cMelllaHHbIe MOJIeNIN 4 4 4 4 16
9 | BeegeHue B SI3bIK POrpaMMupoBanus R - 2 2 & 6
10 | Pabora c matrix u data.frame = 4 3 ) 10
11 | O6bexTsI Kinacca list - 2 2 2 6
12 | Busyanusanusi JaHHBIX - 2 & 2 6
HTOI'O 26 28 Y4 27 108
dopma KOHTPOJISI Ok3aMeH

5.2. CopepaHue JIEKIIMOHHOTO Kypca, MIPaKTHYeCKHX 3aHATHH

5.2.1. JIeKIIMOHHBIN KypC

Tema 1. PazHoobpasue npusHaka. OnucamenbHas Cmamucmukd.
['pynrnupoBka naHHbIX. [lokasareny OnMCcaTe/IbHOM CTaTUCTHKM. Hepapxus
CpelHUX 3HA4eHMH TpHU XapaKTepUCTHKe BBIGOPQUHOM COBOKYITHOCTH. YcedeHHe
JaHHbIX, BEIOGpOCH], MeToy Thioku. OlieHKa napamMeTpoB reHepayibHOM COBOKYTIHOCTH
110 TTapamMeTpaM BbIOOPOYHOH COBOKYITHOCTH.

Tema 2. Budwl pacnpedeneHu.

HopmasbHoe (raycCoBCKOe) pacrpeieieHye. BuHoMHUHAIBHOE paclpesiejieHrne
u pacnpenesienve IlyaccoHa. JKCIIOHEHIMA/IbHOE paCIpe/e/ieHHe. Kputepuu O1leHKA



HOPMAJIbHOCTH pacripeieienust (xu-kBajpaT, Konmoroposa-CMHPHOBa, [Tamupo-
Yunka, AunepcoHa-/lapiuHra).

Tema 3. OueHka docmoBepHocmu paznuyuti mestcdy BbibopKamu.

Hynesas rumore3a. IlapameTpuyeckue W HerapameTphdecKue KpHUTEpHH.
Kpurepuu cpapuenus (Crbromenta, ManHa-YuTHH, Kommoroposa-CMHpHOBA, XH-
kpagpar Ilupcoma). ITompaBka Bondeponu. CpaBHeHHe JByX BbIOOPOYHBIX
coBokynHocTed. CpaBHEHHe OXXHIAeMBIX M SMIMPHUYECKHMX PAClpeielleHuH U JIByX
OMITUPUYECKUX pacIpelielleHUMN. .

Tema 4. MemoQb! oueHKu kKaiecmBeHHbIX NPU3HAaKob.

[Ipy3HaK¥ C ajbTePHAaTUBHOM H3MEHYMBOCTBIO. Bapuaius KauecTBEHHOIO
npusHaka (p, Sp). Kpurepuil Xu-KBajgpaT Ui TNPHU3HAKOB C aJlbTePHATHBHOM
13MeHYnBOCTHIO. [Tompaska Hetca.

Tema 5. Ouerka 63aumocBs3u medxcdy Npu3HaAKamu.

CONpspKEHHOCTh ~ YacTOT — AHAIM3UPYEMBIX — IIPM3HAKOB,  KO3GUIMEHT
xoppessinuu Ilupcona. Hemapamerprudyeckve MeTOfibl, KO3(GQHUIMEHT KOPPEIAHH
dexnepa. Koppensmus panros, koaddunuents Ciupmena u Kennana.

Tema 6. 3HauuMocmp 2pynnupytouie2o pakmopa.

JIMCIIepCHOHHbLIM aHaM3. BHYTPUIpYIIIOBas, MeXIpyInoBas K 0OIas
mucriepcuy.  OlleHKa PpasHOCTH aucriepcuid, kputepuu bBaprierra u Koxpewa.
Kpurepuit Kpackesuia-Yommca.

Tema 7. IToHsamue o pe2pecCuoHHbIX MOOensX.

Bujbl perpecCHMOHHBIX Mofesied. I10CTpoeHHe ypaBHeHHsl MPSIMOTMHEHHOH
perpeccuu. Metozibl 0T60pa IepeMeHHBIX B perpeCCHOHHbIe MOJIENIM: METO/ ITPSIMOTO
or6opa (Forward selection), MeTon 06paTHOrO UCKIFOYEHUS (Backward Elimination)
W MeTol TmocjenoBaresibHoro orbopa (Stepwise). CpaBHeHMe Mojiesied, KpUTepuu
Axauke u [1IBapra.

Tema 8. JIuHeliHble cMewaHHble Modenu.

Ompenenenvie u cTpykrypa Mopemd. @akroper 1 kosapuantel. Ilon6op
npenvikropoB. BLUP, HacnencrBeHHass KoBapHallMOHHAs MaTpHIIA. Omnepanuu C
MaTpuIaMi. MeTofbl pellleHusl CHCTEMBI JIMHeHHBIH ypaBHeHui: Merop Iaycca,
Kpamepa ¥ MaTpuyHbBIA MeTof. IIpMMep pellleHHMsl CHCTEMBI YpaBHeHMH C
HCIIOIb30BaHHeM OHOJIOTHYECKHX JJAHHBIX. PellleHre CHCTeM JIMHeHHbIX YPaBHEHHH C
TIOMOILBIO CITeIIMAIbHBIX KOMIIBIOTEPHbBIX MPOTPAMM.

5.2.2. IlepeyeHnb NpaKTHYeCKHUX 3aHATHH

Tema 1. B6edeHue 6 s3bik npoepammupobarus R.

Kiaccol 06bexToB. Tumbl gaHHbix. PyHkimy. [lakeTsl. YciioBHBIE O1I€PaTOPhI.
CopTHpOBKa, paHIOMU3aLHsL, IIOUCK JIy6/IMKATOB 3alicel B 00beKTax Kiacca vector.

Tema 2. Paboma c matrix u data.frame.

OcoBeHHOCTH COPTHPOBKM M anpecanud B matrix u data.frame. WMmopt u
OKCIOPT JaHHBIX. .

Tema 3. O6wexkmbt knacca list

OcobeqHocmu adpecauuu. IIpeobpasoBaxue 6 obsekmbl knacca vector Uu
data.frame.

Tema 4. Buzyanuzayust OaQHHbIX.



BazoBble MHCTpPyMeHTHI Busyanmsamue: hist, plot, barplot, ggplot, boxplot.
[IponBrHyTas BU3yanM3anws, rpadudeckue bubnuoreku ggplot2 u car

Tema 5. Pacuém onucamenwHoll cmamucmuxu 6 s3bike npoepammupobaqus R.
JTocmoBepHocmb paanuyuuli medxcdy Bblbopkamu.

dyHKIMM pacyeTa IOKa3arejieil OMMCaTeIbHOM CTaTUCTUKH, summary. [Taker
psych, ¢ynknus describe. Kpurepuu nocroBeprHocty. [aker dplyr.

Tema 6. Ananu3 pacnpedeneHus NpusHaKd.

dynkiuu  pacnpenenenus. CpaBHeHHe ($aKTHYeCKOIro pacripefieyieHre  C
HOpMaJibHBIM. [lakeT nortest.

Tema 7. OueHka c6a3u Mmedicdy npusHakamu. BausHnue epynnupyrouie2o
¢pakmopa.

dyukIwms cor, cor.test, corrsign. @ynxuun aov, kruskal-test.

Tema 8. JIuHeliHble u HenuHetiHble Modenu 6 R.

Crpykrypa Mopenu. OteHka kadectBa Mofiend. [ToMCK ONTUManbHOM MOJeNH,
kpuTepuu Axauke u I1IBapma, Metoz anova.

Tema 9. Pewenue cucmem auHeliHblX ypabHeHul.

Omnepaiyy ¢ MaTpuIlaMu. MeToibl pellleH’s CUCTeMbl JIMHeMHbIM ypaBHEHHUH:
meron [laycca, Kpamepa u MmarpuuHbiii Meton. IIpumep perieHHst CHCTeMBI
YPaBHEeHH# C UCIIO/Ib30BaHMeM OGHUONIOrHYeCKUX NaHHbIX. PellleHye cHCTeM JIMHEHHBIX
ypaBHEHUH C IOMOIIIbIO ClIellMaIbHbIX KOMIIbIOTePHBIX ITPOrPaMM.

6. PecypcHoe obecniedenue.

Kadeypa BeTeprHApHOM I'eHEeTHKU U OHOTEXHOJIOTMH PACIiojiaraeT KaZlpoBbIMU
pecypcamu, TapaHTHPYIOIIMMH KadeCTBO IOATOTOBKM acClMpaHTa IO AHCIUILIMHEe
«MareMaTH4ecKkie ¥ CTaTUCTUYeCKHe MeTOMIbl 06paboTKU HAayIHBIX HUCCIIeJOBAHUI
B coorBeTcTBUU C PI'T.

7. MaTepua/IibHO-TeXHHYeCKoe 00ecredeHue JUCIHIITHHBI
Il BBe[IeHUs 3aHATHM 110 JUCIUITIMHe « MareMaTh4yeckye ¥ CTaTUCTUYeCKue
MeTofibl 06pabOTKM HAyYHBIX HCCIIe[IOBAHUM» HCIIOJIB3YIOTCS PasjIMIHbIe BHJIbI
06pa3oBaTe/IbHbIX ~ TEXHOJIOTHH, KOTOpble —IIPeIyCMaTpHUBAIOT  MCIIOIb30BaHKEe
MaTepHaJlbHO-TeXHU4eckoro obopynosanus. [Ipu 3TOM MaTepHaabHO-TeXHUIECKOe
obecriedeHre TACIUIUIMHBI BKIIIOYAeT:

Tabauna 3
HaumeHoBaHMe crieliiaJIbHbIX h:
N . , OCHAIIEHHOCTh CIeNHAJIbHBIX ITOMeleHHH 1
9 | moMeleHHIT U TIOMeIeHHH st " =
n/n N MOMeIIeHHUH JIJIs CAaMOCTOSITeIbHOM paboThI
CaMOCTOSITeTbHOMH padoThI
KoMIIbIOTepHbIN KIacc: ayUTOpHs JUIf JJabOpaTOpHBIX,
3aHATHS JIEKIIMOHHOIO THIIA ” 4
s TIPaKTUYeCKUX 3aHATHIA, CAMOCTOATENIbHOM paboTsl,
1. TIPOBOJSITCS B JIEKIIMOHHOH
JUIIOMHOTO ¥ KypcoBoro rpoekrupopanus [10
aymuropuu Ne HK 302
(BBINOJIHEHHMS. KyPCOBBIX paboT)
[TpakTUyeckue 3aHATHUS KOMITbIOTepHBIN KJTacC: ayAUTOpuUs AJd 1JabopaToOpHbIX,
V4 npoBogsTcs B aymuropun Ne HK IIPAKTMYeCKUX 3aHSTHI, CAMOCTOATEJIbHOM paboTEl,
302 JUIUIOMHOTO M KypcoBoro npoektrposanus 10




(BBITIOJTHEHHMsI KYPCOBBIX paboT)

KoMIbIoTepHbIH KJ1acc: ayiIMTOpust [Uisl J1JabopaTOpPHBbIX,
IPaKTUYECKUX 3aHSTHH, CAMOCTOSTEIbHOU PaboThl,
JMIJIOMHOI'O ¥ KypcoBoro npoektuposanus I10
(BBITTOJTHEHHS] KYPCOBBIX pabor)

[Tomemenue s
3. | camocrositesibHOM paboTsl Ne HK
302

8. Ilepeyenr OCHOBHOII ¥ [IONOJHHUTEJLHOH  y4eOHOM
JUTepaTyphbl, HeOOXOAMMON /ISt OCBOEHHS] NHCHMIUIMHBL: «2.1.5
MaremMaTuyecKde M CTaTHCTHYECKHe MeTonbl 00pabO0TKH Hay4YHBIX
HCCIIeJOBAHUM»

8.1. Cmicok 0CHOBHOM JIMTepaTyphI

/1. ®enorosa, E. JI. MHpopManMoHHbIe TeXHOJIOTMH B Hayke U 00pa3oBaHUH :
YuebHoe mocobue / E.JI. ®emorosa, A.A. ®PemoroB. — Mocksa : ®POPYM
UH®PA-M, 2021. - 335 c. — (Bsiciuee o6pasosanue). - ISBN 978-5-8199-0884-6.
Tekcr : anexrponnsiit. - URL: https://znanium.com/catalog/product/1588599

/ 2. KamanmuuoB, E.B. Mertongsl 06paboTKy 3KCIIepUMEHTAIbHbIX JIaHHBIX H
MaTeMaTH4eCKOro MOJeJIMPOBaHHUs IIPOIECCOB: yqe6H0e nocoGngL 3 -e 1/1311 11011/
e

00pa3oBaTeIbHbIX PeCypCOB II0 KOMIILIOTEDHBIM HayKaM !
AbpamsH ; IOxubIM denepanbhblii yHUBepcuTeT. — Pocros-Ha-Jlony ; Taranpor :
UzpatensctBo FOsxHOTO defepanpHoro yausepcurera, 2018. — 260 c.- ISBN 978-5-
9275-2785-4. - Tekcr : onektpoHHbid. - URL: https:/znanium.com/catalog/
product/1039686

12 Memankud, B. II. OcHoBbl MHpOpPMATH3AIMH U MaTeMaTH4eCcKoro
MOJIeJTMPOBAHMS SKOJIOTHIECKUX CUCTeM : ydeGHoe mocobue / B. T1. Memarkus, O.
B. Byrycos, A. I. I'mayk. — Mocksa : MHOPA-M, 2020. — 357 c¢. — (Bbiciee
obpaszoBanue). - ISBN 978-5-16-009747-3. - Tekcr : anexrponHeii. - URL:
https;//znanium.com/catalog/product/1111403

b 5 Hanste, J. I. Meronnbl, Mojend, CpeiCcTBa XpaHeHMs M 06paboTKH
nauubIx : yae6uuk / 3. dansn, FO.A. 3enenkoB. — Mocksa : By3oBckuil y4eOHHK :
UH®PA-M, 2018. — 168 c. - ISBN 978-5-9558-0490-3. - TekcT : 3/IeKTPOHHBIH. -
URL: https://znanium.com/catalog/product/1834412

2 Ilepeuenn pecypcoB UH}OpPMaALIIOHHO-
TeJICKOMMYHHUKAIIMOHHOH CeTH «HHTepHeT», HeOOXOMUMBIX IIfA
0CBO€eHUS TUCIHILITHHBI




Ta6nuna 4 — [lepeyenb MHPOPMALIMOHHBIX PECYPCOB

Ne
n/m

HaumeHoBaHue

Anpec

Kamanmuuos E.B. Mcnons3oBanue R
IUist 06pabOoTKM 3KCIIePUMEeHTAIbHbIX
JAHHBIX

http://www.rbiostats.blogspot.ru

The R Development Core Team. The
R Journal

http://www.r-
project.org/doc/Rnews/bib/ Rnewsbib.html

['padudeckuii MeTO[ peleHus 3a1a4d
JIMHEMHOTO MTPOrPaMMUPOBAHUS

http://ru.wikipedia.org/wiki/I'padpudeckuii_MeTox

peleHys 3aJlayy JIMHeMHOTO NpOorpaMMHDOBAHU
A

Bsinwiiit M.H. JTuHeliHble HepaBeHcmba
u kombuHamopuka.

Http://www.mccme.ru/dubna/2001/materi al/vyalyi.

pdf

Metopn CuMInIexc.

http://ru.wikipedia.org/wiki/Cumiiekc-MeTos

10. ITepedensb JTUIEH3HOHHOTO MPOIPaMMHOIO0 00eceYeHus:
Tabumna 5 — ITepedeHs JIMIIEH3MOHHOTO IPOTPaMMHOTO ObecredeH s

Ne HaumenoBaHue Tun IMIeH3uu Ui HoMep
n/n ' JIULIeH3UH

| Bpaysep MozillaFireFox CB060IHO-pacrpocTpaHsemast
2 Rstudio CB060/IHO-pacIpoCcTpaHseMast
3 R forWindows CB060/IHO-pacrpocTpaHsemast
4 Zotero CBobO0IHO-pacnpocTpaHsemMast
9 Mendeley CBoboHO-pacnpocTpaHsemMast
9 LibreOffice CB060/1HO-pacIpocTpaHsieMast
10 | OpenOffice CB060/IHO-pacIpoCcTpaHsemast

11. OuenouHsbIe cpeacTBa

OreHOYHBIe CpefiCTBa npecTasieHsl B [Ipunoxenue 1.




