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Pa6ouyas mporpaMma JUCHUIUIMHBL «MaremMaTyeckue U CTaTUCTUYeCKHe MEeTO/IbI
06paboTKM Hay4YHBIX MCCIIEJIOBAHUI» COCTaBIIeHa B COOTBETCTBUH C PefiepabHbIMU
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OCBOEHHsI 3THX IIPOrPaMM C y4eTOM pas3indHbIX GopM obydeHus, 06pasoBaTeIbHbIX
TEeXHOJIOTMI U 0COOEHHOCTEeH OTHeIbHbIX KaTerOpUil aClIMpaHTOB, YTBEPXK/IeHHbIMH
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ot 20 oktsa6ps 2021 . Ne 951.
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1. ITepeyens COKpalleHHIi, HCIIOJIb3yeMBbIX B TEKCTe paboueit
NPOrpaMMbI JTHCHHUILIMHBI

- 3.e. — 3a4eTHas eIMHHULIA

- ®I'T- denepasnbHble rocyapCTBeHHbIe TpeOOBaHUS

- ®OC — donpA O11eHOUHBIX CPE/ICTB

- [Ip — mpakTU4eckoe 3aHATHE

- JIab — mabopaTopHoe 3aHsTHe

- Jlex — siexuuu

- CP — camocrosiTenbHas pabora

2. Ilenb M3yyeHUs TUCHMILIMHBI

Jlatb obyJarommmcs yIIIyOJIeHHbIe 3HaAHMUS I10 JUCIUIIINHE
«MareMaru4yecke UM CTaTUCTHYECKWe MeTOIbl HAy4YHBIX UCCIIeJOBaHUM»,
BbIpabOTaTh YMEHHUs TIePBUYHOM 00pabOTKH MCXOMHBIX JaHHBIX HEOOXOOUMbIe IS
060CHOBaAHUS BLIBOIOB M IIPUHSITUS peleHuH.

3. TpeboBaHus K pe3yjbTaTaM 0CBOCHHS AHUCHHUILIHHEI

3HaTh:

-METOIUKY COBPEMEHHBIX CTAaTHCTHYECKUX MeTON0B 06paboTK¥ MeTOIOB
cpelie MporpaMMHupoBaHus R

-aKTyaJIbHbIe CTaTUCTUYECKHUe MEeTOJIbl PellleHus 3a7ad B COOTBETCTBYIOIIEH
nmpodeccroHaIbHOM 06J1aCTH

Y™mers:

-HACIO/b30BaTh TOTOBBIE OHOIMOTEKM M IHMCaTh COOCTBEHHBLIM KO Ui
pellleHus] MCCJIe[JoBaTeIbCKUX M IPaKTHYeCKMX 3afa4, B TOM 4HClIe B
MeXIUCITUIUIMHAPHBIX 006/1aCcTAX

-HCIIOJIb30BaTh TOTOBbIE OHOIHMOTEKM M IHCaTb COOCTBEHHBIM KO IS
pellleHHs] MCCJIeIOBAaTeNbCKUX M TIPaKTMYeCKMX 3afad, B TOM 4HCIe B
MeXIUCITUIUIMHAPHBIX 00/1acTAX

Bnapersn:

-préMaMi ¥ MeTolaMM 00pabOTKM HaHHBIX C HCIIOJIb30BAaHHEM A3bIKa
nporpammupoBanus R

-HaBBIKAMH TPUKJIQJIHOTO IIPOrPaMMMPOBAHMs VISl PeIIeHUs] aHAIMTHIeCKUX
3aja4

4. O0beM AHCHHIIIHHBI

4.1 O6m1as TPYA0EMKOCTh IUCUUILUIMHBI cocTaBsgeT: 3 3.e./108 4.
(13 HUX 27 4. — caMoCTosTebHas paboTa 00y JaromuXces).

4.2. KonTakTHas paboTa BKIIOYAET:

- JIeKIMH: 26 4.




- MpaKTHYeCKue 3aHATus: 28 4.

- MEPOIIPUATHS IIPOMEXKYTOYHOH arrectanuu 27 4.

4.3. ®opMa KOHTPOJIS — 3a4UeT, DK3aMEH:

- DK3aMeH MPOBOAUTCS - B 4 cemecTpe 2 Kypca.

5. CopepxxaHue qUCIHMILIMHBI
5.1. Temaruyeckue pasneisl Kypca

Tabmuuma 2 — Tematnueckui IjlaH Kypca «MaremaTtiyeckre M CTaTHCTHUYECKHE
MeTo/ibl 06pabOTKM Hay4HbIX MCCIIeNOBAHMID)

KonnuecTBo 4acoB

KonTakTHas
Ne Temb1 pabora Bcero no
n/n 00yJaroNuxCs C CP | remam
npenogaBareieM
Jlex I[lp | KP
1 2 3 4 5 6 7
1 PasHooOpasue  mpusHaka.  OmwucarenbHas 3 9 2 2 9
CTaTUCTHKA
2 | Buasl pacupenesieHuin e 2 2 2 9
3 OmeHka [OCTOBEPHOCTH Ppa3jMuMd  MeXIy 3 9 9 9 9
BbIOOpKaMU
4 | OueHka B3aMMOCBSI3U MeX]1y IIpU3HaKaMH 3 2 2 2 )
5 | Meropbl OLIeHKM KaueCTBeHHbIX ITPH3HAKOB 3 2 2 2 9
6 | 3HaYMMOCTb IpyNIHpYIOIIero Gpakropa 3 2 ¥ é g
7 | TloHsTHE O perpeCcCUOHHBIX MOEJISIX 4 2 2 2 10
8 | JluHeiHble CMellIaHHbIe MOJIeJIH 4 4 4 4 16
9 | BBeeHue B s13bIK IpOrpaMMHpoBaHus R - Vs 2 V4 6
10 | Pa6ora c matrix u data.frame - 4 3 3 10
11 | O6bekTh! Ki1acca list - 2 Z 4 6
12 | Busyanusanusi JaHHBIX - 2 2 “ 6
HTOI'O 26 28 27 27 108
Popma KOHTPOJISA JK3aMeH

5.2. ColepxaHue JIeKIIMOHHOI0 KypCa, IPAaKTHYeCKUX 3aHATHH

5.2.1. JIeKIIMOHHBIH KYpC

Tema 1. Pasnoobpa3sue npudHaka. OnucamenbHast Cmamucmukda.

['pynmupoBka gaHHbIX. [lokasaresd ONMCATeNIbHOM CTaTHCTHKH. Hepapxus
CpelHMX 3HayeHH# IIPH XapaKTepUCTHKe BbIOOPOYHOHM COBOKYITHOCTH. Yceuenve
JaHHBIX, BBIOpOCHL, Meron Teroku. OlleHka
COBOKYIIHOCTH IO TTapamMeTpaM BhIOOPOYHON COBOKYTIHOCTH.

I1apaMeTpoB

reHepaJbHON




Tema 2. Budbl pacnpedeneHutl.

HopmasnsHoe (rayccoBckoe) pacripefiesieHue. bruHoMUHaNbLHOE
pacripesiesienre u pacrmpenenenve IlyaccoHa. JKCIIOHeHIMaIbHOEe pacrpesieieHue.
KpuTtepuy OIlEHKH HOPMAaJIbHOCTH pacrpefiesieHust (xu-kpajpar, Konmoroposa-
CmupHoBa, [1lanupo-Yunka, AHfepcoHa-/lapivHra).

Tema 3. OueHka docmoBepHocmu paznuuuil medxcdy Belbopkamu.

HyneBass rumote3a. [lapamerpuueckue M HellapamMeTpUYeCKHe KDPUTEPHH.
Kpurepuu cpaBuenust (CtbiomenTta, ManHa-YnTHH, Konmoroposa-CMHUDHOBa, XH-
kBagpar I[lupcona). ITompaBka bBoudeponn. CpaBHeHMe [ByX BbIOOPOYHBIX
coBOKymHOCTel. CpaBHEeHUE OXKHAeMbIX U OMIIMPUYECKUX PaCIpeesieHHd U JIBYX
OMITUPUYECKUX pacIpellelleHUH.

Tema 4. MemoOb! oueHku KaiecmBeHHbIX NPU3HAKOB.

[IpusHaku C ajbTEpPHAaTUBHOM H3MEHYMBOCTBIO. Bapuanus KaueCTBEHHOTO
npusHaka (p, Sp). Kpurepuil Xu-KBajfpaT Uil IPU3HAKOB C ajlbTePHATHBHOM
M3MeHuMBOCTHIO. [Tompaska Hetca.

Tema 5. OueHka 63aumocBs3u medtcdy NpuU3HAKAMU.

CONPSHKEHHOCTh ~ YaCTOT — AHAJIM3UPYEeMbIX — IIPU3HAKOB,  KO3(PHUIIHEHT
koppeinsuuu ITupcona. Hemapamerpuueckre MeTombl, KOIPQUIMEHT KOpPpeJsInU
dexnepa. Koppensius panros, koagouiuentsl Ciupmena 1 Kenpjana.

Tema 6. 3Hauumocmsb 2pynnupyrow,e2o gpakmopd.

JIMCIIepCHOHHBIM aHA/IM3. BHYTPUIpYIIIIOBasl, MEXIPYIIoBas W 00Ias
nucnepcuy. OleHka pasHOCTH Jucriepcui, kputepuu baprinerra u Koxpewa.
Kpurepuit Kpackesuia-Youca.

Tema 7. [ToHssmue 0 pe2pecCUOHHbIX MOOJENsIX.

Byl perpeccuoHHbIX Mopesei. [locTpoeHre ypaBHeHHs IPSMOJMHEHHOH
perpeccun. Metonsl oTGOpa IlepeMeHHbIX B perpecCMOHHbIe MOJENIH: MeTO
npsimoro ot6opa (Forward selection), meron obparHoro mckimodenus (Backward
Elimination) 1 MeTox nocienoBare/ibHOro orbopa (Stepwise). CpaBHeHHe MoJIeJIeH,
kputepur Akauke u [IIBapia.

Tema 8. JIuHeliHble cMew aHHble Modenu.

Omnpeneniedne u crpykrypa Mopmend. Pakropsl ¥ xoBapHaHThl. [lonbop
npemukropos. BLUP, HaciencTBeHHas KoBapHalMoHHas Marpui@. Orepanuu c
MaTpHMIAMH. MeTojibl pellleHHs CHCTeMbl JIMHeHHBIH ypaBHeHWi: mertox ['aycca,
Kpamepa u MmarpuuHbiii Merof. [Ipumep pellleHMsi CHCTeMbl yPaBHEHHH C
MCIIOJIb30BAHHEM GHOJIOTHYeCKUX JJaHHBIX. PellleHne CUCTeM JIMHeHHbIX YPaBHEeHHH
C TIOMOIIBIO CITEITHAIbHBIX KOMITBIOTEPHBIX ITPOrPAMM.

5.2.2. Ilepedyens NpaKTHYeCKHX 3aHATHI

Tema 1. B6edeHue 6 a3bik npoepammupobarus R.

Kitacce! o6bextoB. Tumnsl nadsbix. @yHkImy. J1akeTsl. YCI0BHbIE OIIEPATOPHL.
CoOpTHpOBKa, paHIOMH3allMs, MOUCK AyONIMKATOB 3amvceidl B OOBeKTaX Kiacca
vector.

Tema 2. Paboma c matrix u data.frame.




OcoBeHHOCTH COPTHPOBKM M anpecauuu B matrix u dataframe. Mmnopr u
OKCIIOPT JaHHBIX.

Tema 3. O6wexkmbl knacca list

OcobeHHocmu adpecauuu. IIpeobpasobaHue 6 obsekmbl Kaacca vector u
data.frame.

Tema 4. Busyanuzauust 0GHHbIX.

Ba3oBble MHCTPYMeHTHI Budyanusauuu: hist, plot, barplot, qqgplot, boxplot.
ITponBuHyTas BU3yanmsanus, rpapudeckue 6ubmorexu ggplot2 u car

Tema 5. Pacuém onucamensHoli cmamucmuku 6 s3bike npoepammupobaust R.
Jlocmo6BepHocmb paanuyutl medcdy Bbibopkamu.

dyHKIMM pacdeTa ToKa3aresiell OIucaTeIbHOM CTaTUCTUKHY, summary. ITaxer
psych, dyukmusa describe. Kpurepuu nocroseprocty. [laker dplyr.

Tema 6. AHanu3 pacnpedeneHust NPU3HAKA.

®yukuuu pacnpeneneHus. CpaBHeHue (aKTHIECKOTO paclpejieieHne ¢
HopMasIbHBIM. [Iaker nortest.

Tema 7. OueHka cBa3u Mmedxcdy npusHakamu. BnausHue epynnupytouie2o
¢akmopa. ‘

dynxus cor, cor.test, corrsign. @yHximu aov, kruskal-test.

Tema 8. JIuneliHble u HenuHeliHble modenu 6 R.

Crpyxrypa Mozien. OrieHka kadectBa Mofiesu. ITouck onTiMarnbHOM MOJIey,
kputepun Akauke 4 [lIBapia, MeTos anova.

Tema 9. PeweHue cucmem auHeliHbIX ypabHeHul.

Omneparnuu ¢ MaTpunaMi. MeTojbl peleHys CUCTeMbI JIMHEWHBIN ypaBHeHUH:
meron laycca, Kpamepa u MarpuuHblii Merof. [IpuMep pelleHHs CHCTEMBbI
ypaBHEeHW C WCIOJIb30BaHMEM OHOJIOTMIeCKHMX IaHHbIX. Pemmenue cucrem
JIMHEMHBIX YPaBHEHU C TOMOIIBIO CIIeIHaIbHbIX KOMIIbIOTEPHBIX IIPOrPAMM.

6. PecypcHoe obecrieuenme.

Kadenpa BeTepHHAPHOM TeHETUKU U OHOTEXHOJIOTMHM pacrioyiaraeT KaJjpoBbIMH
pecypcamMu, TapaHTHPYIOIIMMM Ka4ecTBO NOATOTOBKH aCIMpaHTa IO AMCIHIUIMHE
«MaTeMaTHueCKHe U CTaTUCTHIeCKHe MeToIbl 06paboTKH HayYHbIX MCCIIeIOBAaHUI»
B cootBeTcTBUU C PI'T.

7. MaTepHaJIbHO-TeXHH4YeCKoe obecredyeHne TUCIHILUIMHBI

HJISI BBeleHUsd 3aHSITUHA 110 OUCLIUITIIIMHE «MaremaTuieckue )41
CTaTUCTUYeCKre MeTO/Ibl 06pa6OTKI/I Hay4YHbIX I/ICCJIeIIOBaHI/If;I» HWCITOJIB3YIOTCS
pa3invdHbIe BUBI O6paSOBaT€J'IbeIX TEXHOJIOFHﬁ, KOTOphbIE HpEIIYCManI/IBaIOT
HCIIOJIb30BaHHE MaTepI/Ia)IbHO-TEXHI/I‘IECKOI‘O OGOPYHOBaHI/IH. HpI/I 9TOM

MaTepI/IaJIbHO-TeXHI/I‘IQCKOe O6€CH€‘{€HH€ HHCHHHHﬁHbI BKJIFO4YdeT.
Tao6nauna 3

l No I HaumeHoBaHHe CllelfHaIbHbIX | OcHaIEHHOCTD ClenHaIbHbIX IOMeIlleHU! U J




/0 | TOMeIIeHHI ¥ MIOMeIleHHH IS MOMeIIeHuHl VISl CAaMOCTOSITeIbHOI paboThl
CaMOCTOSITeIbLHOM padoThI

KOMIBIOTepHBIH KJIAacC: ayAUTOPHS JIs J1JabopaToOpHbIX,
TIPaKTHYeCKUX 3aHSTHI, CAMOCTOATEIbHON paboThl,
IMITIOMHOTO ¥ KypcoBoro npoekrrpopanus [10
(BBIMTOJTHEHMSI KYPCOBBIX paboT)

3aHsITHS JIEKIIMOHHOTO THIIA
1. IIPOBOJSATCS B JIEKIIMOHHOM
aypuropun Ne HK 302

KoMIIbIOTepHbIN KJIACC: ayAUTOPUS JUIsl J1ab0PaTOPHBIX,
NpakKTHYeCKUX 3aHSITUI, CAMOCTOSTeIbHOU paboThl,
JUIUIOMHOTO ¥ KypcoBoro rpoektupoBanus [10
(BBITIOJIHEHHSI KYPCOBBIX paboT)

[TpakTHyeckye 3aHATUS
. npoBogsiTcs B aymuropun Ne HK
302

KoMIIbIOTepHBIi KJIAaCC: ayAMTOPHs JUIsl J1aOOPaTOPHBIX,
TIPaKTUYeCKUX 3aHSTHI, CaMOCTOSTeIbHON paboTsl,
IMIIJIOMHOIO ¥ KypcoBoro npoekruposanus [10
(BBITIOJIHEHHMSI KYPCOBBIX paboT)

[Tomeiienue s
3. | camocrositenbHOM paboTsl Ne HK
302

8. [IlepeyeHb OCHOBHOH M  JONOJHHMTEIHLHOH y4e0HOH
JIMTepaTyphbl, HeoOXOMMMON /Il OCBOGHHMS JUCHHIUIMHBL «2.1.5
MareMaTHYeCKHe M CTaTHCTHYeCKHe MeToAbl 00pabOTKH Hay4HBIX
HCCJIeIOBAHHI»

8.1. Ciucok 0CHOBHOH JIMTEpPaTyphbl

1. ®enoroBa, E. JI. UH$OpMaIMOHHbIE TEXHOJIOTHH B HayKe ¥ 00pPa30BaHMH :
Yuebuoe mocobue / EJI. ®emorosa, A.A. ®enoroB. — Mocksa : POPYM :
UH®PA-M, 2021. — 335 c. — (Beicuree o6pasoBanue). - ISBN 978-5-8199-0884-6.
Tekcr : anekTpoHHsri. - URL: https://znanium.com/catalog/product/1588599

2. Kamammuuos, E.B. Merogsl 06paboTku 3KCIIEDUMEHTAIbHBIX JNAHHbIX H

coct.: E.B. Kamanguuos, C.I'. Kynmukosa, M.JI. Kounesa; HOB(?}H’T 'rqcﬁ‘é pap. YH-T.
— HoBocu6upck, 2021. — 158 c. [OinexTpoHHbI# pecypc 6uGaet ]

«HTAVY»] ~G G LA P
// ifx g shm

8.2. CiMCOK MOMOJIHUTE/IbHOM JINTepaTypbl (5%,

‘4 AbpamsH, M.3. MHCTpyMeHTBI U MEFOMIbI paBpéﬁpgkxg 137 OgifpéHHbIX
oOpa3oBaTebHbIX PeCypPCOB I10 KOMIIbIOTEDHBIM HayKaM : MoHOTpadus / M.O.
AGpamsit ; FOxHbI# denepanbHblil yHuBepcuTeT. — Pocro-Ha-[loHY ; Taraupor :
WsnarensctBo HOxkHOTO defepanbHoro yrusepcutera, 2018. — 260 c.- ISBN 978-
5-9275-2785-4. - Tekcr : anekrpoHHsit. - URL: https:/znanium.com/catalog/
product/1039686

/ 2. Memankus, B. II. OcHoBbl MHpOpMaTH3alMd W MaTeMaTH4eCKOro
MOJIeJIMPOBAHHSI SKOJIOTHYECKHIX CHCTeM : ydebHoe rocobue / B. I1. Memankus, O.
B. Byrycos, A. I. 'nayk. — Mocksa : UH®PA-M, 2020. — 357 c. — (Briciuee
o6pazoBanue). - ISBN 978-5-16-009747-3. - Tekcr : anexkrpoHHblt. - URL:

https://znanium.com/catalog/product/1111403




B Nansu, O. I Metoxabl, Momenu, CpeicTBa XpaHeHHss M 06paboTKH
naHHBIX : yuebnuk / J.I. dansy, FO.A. 3enenkoB. — Mocksa : BysoBckuit y1e6HHK
: UH®PA-M, 2018. — 168 c. - ISBN 978-5-9558-0490-3. - Tekcr : 371eKTPOHHBIH. -
URL: https://znanium.com/catalog/product/1834412

D IIepeuenn pecypcoB uH$pOpMaIOHHO-
TeJIeKOMMYHHMKAIIHOHHOM CeTH «HHTepHeT», He00XOMUMBIX [IJIsI
OCBOEHHS TUCIIHILIHHBI

Tabmuma 4 — [lepeyenb HHPOPMAITMOHHBIX PeCypCOB

Ne | HaumeHoBaHue Anpec
n/n

- | Kamanguuos E.B. Ucnons3oBanue R | http://www.rbiostats.blogspot.ru
JU1s 00pabOTKU 3KCIIePUMEHTaIbHbBIX

JAHHBIX

- | The R Development Core Team. The | http:/www.r-
R Journal project.org/doc/Rnews/bib/Rnewsbib.htrml

- | F'paduueckuit Mmeton pernenusi 3afad | http://ru.wikipedia.org/wiki/I'padpudeckuii_MeTos
JIMHEHHOT'0 ITPOrpaMMHPOBaHHUs pellleHys_3aayy_JIMHeHHOro_IpPOrpaMMHUPOBAHU

a

- | Banwtli M.H. JIuneliHbie HepaBeHcmba Ettp://www.mccme.ru/dubna/2001 /material/vyalyi.
u KOMOUHaMOpUKa. pdf

- | Meton Cuminiekc. http://ru.wikipedia.org/wiki/Cumiiiekc-meTon

10. ITepeyens JTUIEH3UOHHOTO IIPOIPAMMHOI0 00ecneYeHus:
Tabmumma 5 — ITepedeHs JIMIIEH3UOHHOTO ITPOTPAMMHOTO ObecneyeHus

Ne HaumenoBaHue Tumn MUIeH3ud WiId HOMep
n/n JIUIEH3UU

1 Bpaysep MozillaFireFox CBo60oIHO-pacIpocTpaHsieMast
2 Rstudio CBo6oHO-pacripocTpaHsieMast
3 R forWindows CB06O0OIHO-pacpocTpaHsieMas
4 Zotero CBobOOIHO-pacpocTpaHsemast
53 Mendeley CB060/IHO-pacnpocTpaHsemast
9 LibreOffice CBo60AHO-pacIpocTpaHsieMast
10 | OpenOffice CB060/IHO-pacrpocTpaHsemast

11. OnreHouHsbIe CpeacTBa
OreHOYHBIe CPeJICTBa MpefcTaBieHbl B [Ipunoxenue 1.




