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Paboyas mporpamma JUCHHMIUIMHBI «MaTemMaTn4eckue W CTaTHCTHYeCKHe MeTOJIb
06paboTKK Hay4HBIX UCCIIeOBAHUI» COCTaBIeHa B COOTBETCTBUM C PesiepabHBIMH
rOCy[JapCTBeHHbIMH TPeGOBAHUSMH K CTPYKType IPOrpaMM IIOATOTOBKH HAyYHBIX U
Hay4YHO-TIe[IarOrM4YeCKUX KaZpoB B aCIMpaHType, YCIOBUAM MX peayM3alliy, CPOKaM
OCBOEHHSI 3TUX IIPOrPaMM C yIeTOM Pa3nuyHbIX GopM obydeHus, 06pa3oBaTeIbHbIX
TeXHOJIOTUA ¥ OCODOEHHOCTel OT/eIbHbIX KaTerOpHUi aclMpaHTOB, YTBep)KIe€HHbIMU
TIpYKa30M MUHHCTepCTBa HayKu ¥ BhICIero obpasoBanusi Poccuiickoit ®esiepanyu
ot 20 oktsa6ps 2021 . Ne 951.

PABPABOTYUK(H):
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MeXXIyHapOJIHOM JesSTeJIbHOCTH, TOKTOP //// R, TR
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PABOYASI TPOITPAMMA JUCUHUIUIMHBI PACCMOTPEHA H
OAOBPEHA:

- Ha 3aceflaHuM Kadeapbl BETEPHHAPHOM T€HETUKH U OMOTEXHOJIOT MU

IIporoxon 3acemanus Ne foT «20» Q9 2022 1.

=
3aB. Kadeapoii == H.H. KouHes

—
noarnu

- Ha 3aceaHiK Y 4eOHO-METOAMYECKOTO COBEeTa OMOI0r0-TEXHOJIOIHYECKOTo
bakynbpTeTa

[Tpotokon 3acenanus Ne 1 ot «24» _ Q9 2022 v,

[Ipencenarens KOMUCCUU 7
ITpodeccop kad., 1-p 6HOI. HAYK, JOLEHT » 772" M.JI. KouHneBa

noanuch




1. Ilepeuens COKpaleHuii, HCIIOJIb3yeMbIX B TeKCTe paboyeii
NPOrpaMMBbI JHCHHUILIHHEI

- 3.e. — 3a4YeTHas eUHUIIA

- ®I'T- ®eneparnbHble TOCyIApCTBEHHbIe TPeOOBaHUs
- ®OC — donyA OlLIEHOUHBIX CPENCTB

- [Ip — nmpakTryeckoe 3aHATHE

- JIab — mabopaTopHOe 3aHATHe

- Jlex — ek

- CP — camocrosTenbHas pabora

2. e n3yyeHus TUCHUNIIMHBI

JlaTh 06ydarommmcst yrty6iieHHble 3HaHUS 110 JUCIUIIIMHe «MareMarideckye
M CTaTUCTUYeCKHe MEeTOAbl Hay4YHbIX HCCIIeIOBaHMI», BLIPAbOTaTh yMEHHUs
TIIepBUYHOM 06pabOTKM MCXOIHBIX [aHHBIX HeoOXomuMele Uil OBOCHOBAHUA
BBIBOJIOB U TIPUHSTHS PellleHUH.

3. TpeOoBaHus K pe3yJbTaraM 0CBOCHHUS JHCITUILUIHHBI

3HaTh:

-METO/IUKY COBPEMEHHBbIX CTAaTUCTHYeCKHX MeTOJ0B 00paboTKH MeTo[0B
cpeie MporpaMMHUpoBaHus R

-aKTyaJIbHble CTAaTHCTUYECKHe METO/bl pellleHHsl 3ahad B COOTBETCTBYIOLIEH
npodeccUoHaIbHON 061acTH

Ymers:

-MCIIOJIb30BaTh TOTOBble OWUOJIMOTEKHM M TIIMCaTh COOCTBEHHBIM KOI JIJIs
pellleHHs] UCCJIeIOBATeNIbCKUX Y IIPaKTHYeCKUX 33ia4, B TOM 4UCIe B
MeXXIMCITUIUIMHAPHBIX 00/1acTIX

-UCIIOJIb30BaTh TOTOBble OWMOIMOTEKM M IIMCAaTh COOCTBEHHBIM KOI ISt
pellleHWss KCCIeJJOBaTelIbCKUX MW IPAKTHYECKUX 3aha4, B TOM 4HCIe B
MEXXIUCITUTUIMHAPHBIX 00/1acTaX

Bnapers:

-pUéMaMHd ¥ MeTofiaMM 00pabOTKH [TaHHBIX C HCIIOJIb30BAHMEM  SI3bIKA
nmporpaMMupoBaHus R

-HaBbIKAMHM IIPUKJIQJIHOTO [TPOTPaMMHUPOBAHUs Ul pellleHHsl aHaIMTHIeCKHX
3a7a4

4. O0beM QUCLHUIIJIHHBI

4.1 O6mwast TPYI0EeMKOCTh IUCUUILUIAHBI cocTapsgeT: 3 3.e./108 1.
(13 HEX 27 4. — caMOoCTosTeNbHasK paboTa 00y YaroIHXCst).

4.2. KonTaktHas paboTa BKIHOYAET:

- JTIEKIHH: 26 4.

- IpaKTHYECKUe 3aHATus: 28 4.




- MEPOIIPHSTHS IPOMEKYTOYHOH aTrTecTanuu 27 4.

4.3, ®opmMa KOHTPOJIS — 3a4ET, DK3aMEH:

- 9K3aMeH IpoBoAuTCs - B 6 cemectpe 3 Kypca

5. Comep:ixaHue JHUCIHILIHHBI
5.1. Tematuveckue paszessl Kypca

Tabmuma 2 - Temaruuyeckud IulaH kypca «MaremMaruyeckue M CTaTUCTUYECKUe
MeTo/ibl 06paboTKM Hay4HBIX UCCIIeOBaHUI
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5.2. CoflepaaHue JIeKIIMOHHOTO0 Kypca, IPaKTHYeCKUX 3aHATHH

5.2.1. JIeKIIMOHHBINA KypC

Tema 1. PasHoo6pa3sue npudHaka. OnucamenbHas Cmamucmuka.
[pynmupoBKa AaHHBIX. [loKasaTeny ONMCATeIbHOM CTaTMCTHKH. KMepapxus
CPeIHVX 3HaueHWH IpPHM XapaKTepPUCTHKe BBIGOPOYHOM COBOKYIHOCTH. YCedeHue
[aHHBIX, BEIOGpOCH], MeTox Thioku. OlieHKa apaMeTpoB reHepalbHOM COBOKYITHOCTH
TI0 ITapaMeTpaM BbIOOPOYHOM COBOKYITHOCTH.

Tema 2. Budwl pacnpedeneHutl.

HopmanbHoe (rayccoBCKoe) pacrpesie/ieHde. BuHOMHHANIbHOe pacrpesiesienye
u pacrpeyienenye ITyaccona. KCIIOHEHIMaIbHOe pacrpesienetye. KpuTepiu OneHkH
HOPMAJILHOCTH pacrpesienieHnst (xu-kBaapat, Kommoroposa-CmupHoBa, Illarmmpo-



VYuiika, Aunepcona-Jlapinunra).

Tema 3. Ouerka docmoBepHocmu pasnuyuti medtcdy Bulbopkamu.

Hynesas rumore3a. IlapameTpudeckde W HerapameTpUiecKHe KPHUTEPHH.
Kpurepuu cpapuenus (Crpromenta, ManHa-YuTHH, Kommoroposa-CMHpPHOBA, XH-
kpagpar Ilupcoma). IlompaBka Bondeponu. CpaBHeHMe JByX BbIOOPOYHBIX
coBokynHocTed. CpaBHeHHe OXXHIAeMBbIX M SMIMPHYEeCKMX paclpeesleHuid U JIByX
OMITMPUYECKUX pacIpeleleHUHN.

Tema 4. Memo0db! oueHku KauecmBeHHbIX NPU3HAKOB.

[Ipy3HaK¥ C aJbTEPHAaTUBHOW HW3MEHYMBOCTBIO. Bapuarus kauecTBEHHOIO
npusHaka (p, Sp). Kpurepwii Xu-kBajpar i ITIPHU3HAKOB C aJbTEPHATHBHOH
u3MeHUMBOCTHIO. [Tompaska Hetca.

Tema 5. OueHka 63aumocBs3u medcdy npusHaKamu.

CONpsKEHHOCTL ~ YaCTOT — AHAIM3UPYeMBIX — INIPU3HAKOB,  KOIpUIMEHT
Koppenaiuu Ilupcona. Hemapamerpudeckue MeTOAbI, KOIPOHIMEHT KOPpesalHH
dexnepa. Koppessmus panros, koapdunuenTtsl Ciupmena u Kenpana.

Tema 6. 3Hauumocms 2pynnupytouie2o gpakmopa.

JIMCIIepCHOHHBIM  aHa/IX3. BHYTPUIPYIIIIOBAs, MEXIPYNIoBas # obIas
mucriepcun. OlleHKa pasHOCTH JIMCIepCHi, Kpurepuu baprierra u  KoxpeHa.
Kpurepuit Kpackesuia-Yonuca.

Tema 7. IToHsamue o pe2pecCUOHHbIX MOJENsX.

Bujpl perpeccHOHHBIX Mojened. IIocTpoeHue ypaBHeHWs MPSIMOJIHHEHHOH
perpeccuu. Metosibl 0TOOpa IlepeMeHHBIX B PerpecCHOHHbIe MOJIeJIN: MeTO/l IIPAMOT0o
or6opa (Forward selection), metoy o6parsoro uckmrodenus (Backward Elimination)
¥ MeToJ IocjefoBaresibHoro or6opa (Stepwise). CpaBHeHMe Mojiesied, KpUTepHH
Axauke u IIBapua.

Tema 8. JIuHeliHble cMewaHHble Modenu.

Ompenenesne u crpykrypa Mopemd. Paxropsl M koBapuaHThl. [lonbop
npenukropoB. BLUP, HaciencrBeHHas KoBapHalMOHHas Marpui@. Ormepammn
MaTpUIlaMi. MeTofibl peleHus: CHUCTeMBl JIMHEMHbIA ypaBHEHWH: MeTON [aycca,
Kpamepa ¥ MaTpMuHBIA MeTof. IIpUMep pellleHHs CHCTeMbl YpPaBHEHHH C
HCII0JIb30BAHKEM GUOIOTHMYeCKUX JaHHbIX. PellleHne cHCTeM JIMHeMHBIX yPaBHEHUH C
IIOMOIIIBIO CITeIIMAJIbHBIX KOMIIbIOTePHBIX IIPOTPAMM.

5.2.2. [IepeyeHb NPAKTHYECKHUX 3aHATHH

Tema 1. B6edeHue 6 a3bik npoepammupobaqus R.

Kiaccol 06bextoB. Tumbl faHHbIX. PyHkimy. [TakeTsl. YciioBHbIE O1epaTOpPbI.
CopTHpOBKa, paHIOMU3aLIKs, IIOMCK TyO/IMKaToB 3alvcel B 00beKTax Kiacca vector.

Tema 2. Paboma c matrix u data.frame.

OcobeHHOCTH COPTHPOBKM M ajipecanu B matrix u data.frame. Mimmopt u
OKCIIOPT JaHHBIX.

Tema 3. O6wvexkmbl knacca list )

OcobeHHocmu adpecauuu. I[Ipeobpasobanue 6 obwvekmbl Kracca Vvector U
data.frame.

Tema 4. Busyanuzayust OaHHbIX.

BasoBble MHCTPyMeHTHI Busyammsauumu: hist, plot, barplot, qqgplot, boxplot.
IIposBUHYyTas BU3yanu3arus, rpapudeckre OHOIHOTEKH ggplot2 u car




Tema 5. Pacuém onucamenwvHoll cmamucmuku 6 s3bike npoepammupobaqus R.
JTocmoBepHocmb paanuuuli medxcdy Bulbopkamu.

dyHKIMM pacyeTra MOKasaTejleil OIMCaTelbHOM CTaTUCTUKM, summary. [laker
psych, ¢yukuus describe. Kpurepun nocroseproctu. Ilaker dplyr.

Tema 6. Ananu3 pacnpedeneHus Npu3HaKd.

@yukiuu  pacnpenenenus. CpaBHeHHe GaKTH4eCKOIO paclpeseyieHue ¢
HOpMasibHBIM. [lakeT nortest.

Tema 7. Ouenka c6a3u mMedxcdy npusHakamu. Bausnue epynnupyrouiezo
¢akmopa.

dyukius cor, cor.test, corrsign. @ynkimu aov, kruskal-test.

Tema 8. JIuHeiiHble u HenuHeliHble modenu 6 R.

Crpykrypa mopend. OneHka kadecTBa Mofenu. Ilonck onTrManbHOW MOJIENH,
kputepuu Akauke u I1IBapma, Metox anova.

Tema 9. PeweHue cucmem AuUHElHbIX ypaBHeHUl.

Omepar ¢ MaTpUIlaMu. MeTozibl pellleH:s CUCTeMbl JIMHeNHbIM ypaBHeHHH:
meton [aycca, Kpamepa u MartpuuHbeli Meton. IIpumep pelieHust CHCTEMbI
ypaBHEHHI C UCITOJIb30BaHHEeM OHOJIOTMYeCKHUX JaHHbIX. Pelllenre cUCTeM JTMHEHHbIX
ypaBHEHUH C IIOMOIIIbIO CIIelIMaIbHBIX KOMIIbIOTEPHBIX IIPOrPaMM.

6. PecypcHoe obecnieueHue.

Kadenpa BeTepuHApHO!M reHEeTUKH M OMOTEXHOJIOIMM pacIiojiaraeT KaJpOBBIMU
pecypcamu, rapaHTUPYIOUIMMH Ka4eCTBO IIOATOTOBKM aclMpaHTa I0 JTUCIMIUIMHE
«Marematyudeckye U CTaTUCTHYECKHe MeTOIbl 00pabOTKY Hay4HBIX UCCIIeIOBAHUID)
B cooTBercTBUH C PI'T.

7. MaTepuaIbHO-TeXHHYeCKoe 00ecredeHHe TUCIHIIIHHBI
,HJIH BBeleHHAd 3QHSTUU 110 JUCIUIUIUHE «MaremaTHueckye U CTaTUCTUYeCKHe
MeTO/bI O6pa6OTKI/I HAY4HBIX HCCHEHOB&HHﬁ)) HMCIIOJIb3YIOTCA pa3jIMdHblie BHIbI
O6paSOBaTEJIbeIX TEXHOHOFHﬁ, KOTOp&bIE IpegyCcMaTpuBaroT HCIIOJIb30BaHHE
MaTepHaJIbHO-TeXHUYIeCKOI'o O60py,HOBaHI/ISI. HpI/I 3TOM MaTepuaJIbHO-TeXHUYIeCKoe
obecrieyeHue OUCHUIINHBI BKJIFOYdEeT:

Tabmuna 3

HaunMenoBaHue crielfa/IbHbBIX

Ne & & OcHaIeHHOCTh ClelHaIbHBIX NoMeIeHUun U
2 IOMeIleHHH H IMOMelleHUH I

MOMeIIeHHUHl /ISl CAMOCTOSATEILHOH paboThI

n/n CaMoCTOSTEIbHOH PaboThI
P — KoMIbIOTepHbIN KJIacc: ayAUTOpHs [ 1JabopaTopHBIX,
T % N
a . TIPAKTUYeCKUX 3aHSTHM, CAMOCTOATEIbHOM paboTel,
L. MIPOBOJSITCS B JIEKIIMOHHOH

JUIUIOMHOTO ¥ KypcoBoro npoektupoBanus 10

ayaytropsm M HIK 302 (BBITIOJIHEHHMS] KYPCOBBIX paboT)

KOMIBIOTEpHBIN KJIAacC: ayAUTOPHS I JJabopaTopHbIX,
TIPaKTUYECKUX 3aHSITHH, CAMOCTOATEIbHON paboThl,
JMIUIOMHOTO ¥ KypcoBoro npoektrposanus [10
(BBITIOJIHEHHMS] KYPCOBBIX paboT)

[TpakTUyeckue 3aHATHS
2 npoBopsTcs B aynuTopuu Ne HK
302




KoMIbIOTepHBIH KJIACC: ayAUTOPHS [Ulsl J1ab0paTOpHbIX,
TIPaKTMYeCKUX 3aHSTHI, CAMOCTOSTeNIbHON paboThl,
IWIITIOMHOTO ¥ KypcoBoro rpoektupoBanus [10
(BBIMIOJTHEHHMSI KYPCOBBIX paboT)

[Tomernenue s
3. | camocrositesibHOM paboTsl Ne HK
302

8. IlepeueHr OCHOBHOM ¥  /JONOJHHUTENLHOH  y4eOHOI
JIMTepaTypbl, He00XOMUMOI /ISl OCBOEHHS NHCHHILIHHBL: «2.1.5
MareMaTH4eCKHe M CTaTHCTHYeCKHe MeToabl 00padoTKHM Hay4YHBIX
HCCJIeJOBAHUM»

8.1. Cniucox 0CHOBHOM JIMTepaTyphI

1. ®epnotoBa, E. JI. UadopMaIoHHbIe TEXHOJIIOTHHA B HayKe X 00pa3oBaHUH !
Vue6Hoe mocobue / E.JI. ®emorosa, A.A. dPemoroB. — Mocksa : POPYM
UH®PA-M, 2021. - 335 c. — (Beiciee o6pasoBanue). - ISBN 978-5-8199-0884-6.
TexkcT : anexTponHbIiA. - URL: https:/znanium.com/catalog/product/1588599

/2. Kamanmguaos, E.B. Merogbl 06paboTKU 3KCIIEPUMEHTAJIbHBIX JIaHHBIX U
MaTeMaTH4eckoro MOJIeJTMPOBAHUS IIPOLeCCOB: ydebHOe HOCO6£I,E, 3-e u3M., AOIL/
cocr.: E.B. Kamanauuos, C.I. Kynukosa, M.JI. Ko4nesa; HOBQGMG. IfQ‘@ Arpap. yH-T.
— HoBocubupck, 2021. — 158 c. [OneKTpoHHbINA pecypc 614‘ ] eKH @I‘BOY BO
«HI'AVY»] ; - 55

8.2. CiMcoK IOIOTHUTeIbHOM JINTepaTyphl

v, Abpamss, M.J. HMHCTpyMeHTHI U pﬁﬂék'l"pOHHbIX
00pa3oBaTeIbHbIX PeCypCOB II0 KOMIIbIOTEPHBIM HayKaM ! MOHO‘?"}D&&)I/IH LN
A6pamsn ; HOxublit denepanbHbiil yHEBepcUTeT. — PocToB-Ha-/loHy ; Taraspor :
UsnartenscTBo KOsxHOTO desiepanbHoro yHuBepcurera, 2018. — 260 c.- ISBN 978-5-
9275-2785-4, - Tekcrt : onmekTpoHHbii. - URL: https:/znanium.com/catalog/
product/1039686

V2. Memankus, B. II. OcHoBbl MHOpPMATH3ALMK U MareMaTHIecKoro
MOJIeJTHPOBAHMS SKOJIOTUIECKUX CHCTeM : yueGHoe mocobue / B. I1. MemankuH, Gl
B. Byrycos, A. I. Tnayk. — Mocksa : HHPPA-M, 2020. — 357 c. — (Beiciuee
obpasopanue). - ISBN 978-5-16-009747-3. - TekcT : 9I€KTPOHHBIH. - URL:
https://znanium.com/catalog/product/1111403

- Iamsn, O. I. MeTonsl, Mojies, CpeicTBa XpaHeHHs U 06pabOTKH
nanHbIX : yae6uuk / O.I. ansn, 10.A. 3enenkoB. — Mocksa : By3oBckuii y4eOHHK
UH®PA-M, 2018. — 168 c. - ISBN 978-5-9558-0490-3. - TekcT : 2/IeKTPOHHBIH. -

URL: https://znanium.con/catalog/product/1834412

9. IIepedyenn pecypcoB UH(OPMaLOHHO-
TeJIeKOMMYHHKAITHOHHOM CeTH «HHTepHeT», He00XOOUMBIX VISl
OCBOEHHS TUCIUILIHHBI N

Ta6nura 4 — [lepeyeHb HHPOPMALIMOHHBIX PeCYpCOB

Ne | HaumeHoBaHMe Anpec
/1
- | Kamanmuuos E.B. Ucnonb3osarure R | http://www.rbiostats.blogspot.ru




U1 06pabOoTKK KCIIepUMeHTaIbHbIX
JTAaHHBIX

The R Development Core Team. The
R Journal

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

['paduueckuit MeTox peleHus 3a1a4
JIMHEMHOTO MTPOrpaMMHUPOBaHUs

http://ru.wikipedia.org/wiki/I'paduyueckuii_MeTox
pellleHUs] 3aJla4d JIMHeWHOTO IPOrpaMMUPOBaHU
s

Bsanwiiit M.H. JIunetliHble HepaBencmba
U KoMbuHamMopukKa.

Ettp://www.mccme.ru/dubna/ZOO] /material/vyalyi.

pdf

Meton Cumiiekc.

http://ru.wikipedia.org/wiki/Cummiekc-mMeTo

10. ITepedeHsb JTUIEH3HOHHOIO IPOrPaMMHOT0 ObecreYeHus :
Ta6muna 5 — [TepedeHb JIMIIEH3MOHHOTO IPOTPAMMHOTO 06ecredeH s

Ne HanmenoBaHnue Turm ueH3uu WIK HOMep
/1 JIULIeH3UHU

1 Bpaysep MozillaFireFox CB060IHO-pacnpocTpaHsemast
& Rstudio CBobOOIHO-pacnpocTpaHsemast
3 R forWindows CB060/IHO-pacrpocTpaHseMast
4 Zotero CBobOOIHO-pacpocTpaHseMast
5 Mendeley CB060/IHO-pacIpocTpaHseMast
9 LibreOffice CBoboqHO-pacnpocTpaHsieMas
10 | OpenOffice CBoboHO-pacnpocTpaHsemas

11. Onenounslie cpeacTBa

OreHOYHBIE CPEeJICTBA TpeCTaBieHbl B [Ipunoxenue 1.




