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PABOYAS ITPOI'PAMMA JUCHUILJIMHbI

«2.1.5 Mamemamuueckue u cmamucmuueckue Memodsl obpabomku
HayuHbIX uccaedoBaHuti»

Hayuynas cnenuanbHoOCTb: 4.2.3. UHdeknroHHbIe 60/1e3HH ¥ UMMYHOJIOTHS
’KUBOTHbIX

HoBocubupck 2022




Pabouass mporpamma IUCHMIUIMHBI «MaTemMaTHUYeCKHE U CTaTHCTHYECKHE
MeTOabl 00pabOTKM Hay4YHBIX MCCIENOBAHHUI» COCTaBJIIEHAa B COOTBETCTBHUU C
DenepalbHBIMA TOCYJApPCTBEHHBIMH TpeOOBaHUSAMHU K CTpyKType OCHOBHBIX
npodeccuoHaIbHBIX 00pa30BaTEIbHBIX IPOrPaMM ITOATOTOBKHY Hay4HBIX U HAY4YHO-
NearorMueckux KaJpoB B acClUpaHType, YCJIOBHUSAM HX pealid3aliH, CpOKam
OCBOEHHUSI 3TUX MPOTPaMM C YYETOM pa3InuHbIX (popm o0yueHus:, 06pa3oBaTeIbHbIX
TEXHOJIOTUH U 0COOEHHOCTEH OT/IeIbHBIX KaTeropuii aClIMpaHTOB, Yy TBEPXKAEHHBIMHU
npyKa3oM MUHHCTepCTBa HAyKHU U BhIcIIero oopasosanus Poccuiickoit @enepaunu
ot 20 okta6ps 2021 r. Ne 951.

PABPABOTUYHUK(N):

- IPOPEKTOP IO HAYYHOH U

MeXIyHapOIHON OesTEeTbHOCTH, 5

I-p OMOJI. HAYK, JOLEHT % ~ E.B. KamangunoB

7
(nonnuce)

PABOYASI TIPOTPAMMA JUCHOMILIMHBI PACCMOTPEHA H
OJOBPEHA:

- Ha 3aceqaHuK Kadeapsl BeTepUHAPHON M€ HETUKHU U OUOTEXHOJIOTHH

I[Tpotokon 3acemanus No 1 oT « LO» 04  2022r.
=
3aB. kadenpoii % H.H. Kounes
Vi TIOATICH

- Ha 3aC€AaHUuHUu Y‘-IC6HO-MGTOL[I/I‘-ICCKOFO COBE€Ta (baKyJIBTeTa BeTepHHapHOﬁ
MECIHUIIHMHBI

[Tporokon 3acenanust Ne 5 1 oT « 8§ » Q9 2022 r.

[Ipencenarens KOMUCCHUU /&/é/{ N.M. 3yGapesa

ﬂOZlHHC,b




1. IlepedyeHs COKpaIIeHHI1, HCIOJIb3YeMbIX B TeKCTe pabouei
IPOrpaMMbI JHCIHILITHHBI

- 3.e. — 3a4eTHas eJMHUIIA

- ®I'T- denepanbHble roCy1apCTBeHHbIe TPeOOBaHHSI
- ®OC — poHA O11€HOYHBIX CPE/ICTB

- [Ip — mpakTUUYeCcKoe 3aHATHE

- JIab — nabopaTopHOe 3aHATHe

- Jlek — nmexkuuu

- CP - camocTosiTenbHas pabora

2. Ienb n3yyeHUs TUCIUILIMHEI

Jlate oby4aronmmcs yriy0OaeHHbIe 3HaHUs 110 JUCIUIIIINHE «Maremaruyeckye
M CTaTMCTHYeCKMe MeTObl Hay4dHBIX WCCIIeOBaHMi», BbIpaboTaTh yMEHHs
TIepBUYHOM 06PabOTKA MCXONHBIX [AHHBIX HeOOXo#UMBble JJIA 000CHOBaHUS
BBLIBOZIOB Y TIPUHSTHUS PellleHUH.

3. TpeboBaHus K pe3yJibTaTaM 0CBOEHHS JHCIHUIIMHBI

3HaTh:

-METO[IUKY COBpPEMEeHHBIX CTaTHCTHYECKHX MeToJ0B 06paboTKH MeTON0B
cpefie porpaMMupoBanus R

-aKTyaJIbHble CTaTUCTHYeCKHMe MeTOJbl pelleHus 3ajad B COOTBETCTBYIOIIIEeH
npodeccroHanbHON 061aCTH

Ym™mers:

-HCIIOJIb30BaTh TOTOBBbIE OWOJIMOTEKM M IMCaTh COOCTBEHHBIM KOI VIS
pellleHMsl UCCIIe[IOBATeNbCKUX M ITIPAKTUYeCKWX 3ada4, B TOM HuUCIE B
MEXKIUCITUIIMHAPHBIX 00/1aCTIX

-MCIIOJIb30BaTh T'OTOBble OWOIMOTEKM M IIHCAaTh COOCTBEHHBIM KO IS
pellleHMsl HUCC/Ie[IOBAaTeJbCKMX M TPAaKTHYeCKMX 3ajga4, B TOM 4HCIe B
MeXIUCIMIUIMHAPHBIX 0071aCTAX

Bnapgers:

-puéMaMM U MeTofaMM 00pabOoTKM [@HHBIX C HCIOJIb30BAHHEM SA3bIKA
nporpaMmupoBanus R

-HaBbIKAMH IPHUKJIJHOTO IPOrPaMMMPOBAHMsI Ul pellleHHs aHaTuTHIeCKHX
3a/1a4

4. O0BbeM TUCHUILIHHBI
4.1 O6miast TPyI0eMKOCTh AUCIIUILIMHDI COCTaBIIseT: 3 3.e. /108 4.
(u3 Hux 27 4. — camocTosiTelIbHas pabora 06y1aroIInXCs).
4.2. KonrakTHas paboTa BK/IIOYaerT:
- JIeKIuu: 26 4.
- paKTUYeCKue 3aHATHs: 28 4.




- MEPOIIPHUATHS IPOMEXYTOYHON aTTecTanuu 27 4.

4.3. Dopma KOHTPOJIS — 3a4eT, DK3aMeH:

- DK3aMeH TIPOBOJIUTCS - B 4 cemecTpe 2 Kypca.

5. Comep:xaHue TUCIHIIINHBI
5.1. Tematuueckue paszessl Kypca

Tabnuma 2 - Temarnueckuil IulaH Kypca «Maremarvdeckue U CTaTHCTHYECKHE
MeTo/ibl 00pabOTKU Hay4YHBIX UCCIIeOBaHUI

KonuuecTBo 4acoB
No KonTakTHas padora
S5 Temsr 06yJaromuxcs CP Bcero mo
npenogaBarejieM TeMaM
Jlek Ilp KP
1 2 e 4 2 6 7
1 Pasnoobpasue  mpusHaka. OnwucarenbHas 3 9 2 9 9
CTaTUCTHKA
2 | Bunb! pacnipesienieHui & P 2 & 9
3 Omenka J[IOCTOBEPHOCTH Pa3iUuUil  MeXIy 3 9 9 9 9
BbIOOpPKaMU
4 | OneHka B3aMMOCBSI3U MeX/1y IIPU3HaKaMu 3 2 2 2 9
5 | MeTonp! OIleHKH KaueCTBEHHBIX IIPU3HAKOB g 2 2 2 9
6 | 3HaUMMOCTb rpynnupyloero ¢Gpakropa ) 2 Z 2 2
7 [ToHsTHE O perpecCUOHHBIX MOAEIIIX 4 2 2 2 10
8 | JIuneliHBIE CMelllaHHbIE MOJIEIH 4 4 4 4 16
9 | BBesenue B s3bIK porpaMMupoBaHus R - 2 V. 2 6
10 | Pabora c matrix u data.frame - 4 3 ] 10
11 | O6bekTs! ki1acca list - . 2 2 6
12 | Busyanu3anus JaHHBIX - 2 2 £ 6
HTOI'O 26 28 27 27 108
dopma KOHTpOJIS JK3aMeH

5.2. ComepacaHue JIeKIIMOHHOT0 KypCa, NPaKTHYeCKHUX 3aHATHH

5.2.1. JIeKIMOHHBIN KypC

Tema 1. PasHoobpa3sue npudHaka. OnucamenbHas Cmamucmukda.
I'pynnupoBKa JaHHBIX. IlokasaTend ONMCATeNbHOM CTaTMCTHKH. Kepapxws
CPEIHHX 3HAYeHWH IPU XapaKTepPUCTHKe BBIOOPOYHOM COBOKYIHOCTH. YcedeHHe
JIAHHBIX, BLIOPOCHI, MeTofl Thioku. OlleHKa IapaMeTpOB IeHepajlbHOW COBOKYITHOCTH
TI0 TapaMeTpaM BbIOOPOYHOM COBOKYITHOCTH.

Tema 2. Budbl pacnpedeneHutl.

-

HopmanbHoe (rayccoBcKoe) pacrpefieienye. buHOMUHAIbHOe pacrpe/iesieHre
u pacnpeyenenve ITyaccoHa. OKCIIOHEeHIHaIbHOe pacipesienenre. Kpurepru OleHkH
HOPMaJIbHOCTH pacripesiesienust (xu-kBaapat, Kommoroposa-Cmuprosa, Illarmupo-
Yunka, Aunepcona-Jlapiunra).




Tema 3. Ouerka docmoBepHocmu paznuvuii medicdy Gbibopkamu.

Hynesas rumnoresa. IlapameTpuyeckde M HelapameTpyuvecKve KpUTepHH.
Kpurepun cpaBHenus (CTbiofieHTa, Manna-Yurtau, KosnmoropoBa-CMHPHOBaA, XH-
kBagpar [lupcona). IlompaBka boHpeporH. CpaBHeHHe [IByX BbIOOPOYHBIX
coBokynHocTed. CpaBHeHHe 0XXKUAeMbIX U 3MIMPUYeCKHUX pacrpeielleHAi U IBYX
SMITMPHUYECKHX paclipefesleHHH.

Tema 4. Memodst oueHKU KauecmBeHHbIX NPU3HAKOB.

[Ipu3HaKky C aJbTepHATHBHOM M3MEHYMBOCTHIO. Bapuanus KadecTBeHHOIO
npusHaka (p, Sp). Kpurepud Xu-KBajgpaT Ui IPU3HAKOB C aJIbTePHAaTUBHOU
M3MeHUMBOCTHIO. [TompaBka Herca.

Tema 5. OueHka 63aumocBa3u medcdy NpUHaKamu.

COnpsKEHHOCTb ~ YaCTOT — AHAJM3UPYeMBIX — NPH3HAKOB, K02bPUITeHT
xoppessiiuu  ITupcona. Hemapamerpuyeckue MeTOBL, K02bHUIMEeHT KOPPeJIsIiiU
dexnepa. Koppesnsnys paHros, koapdurments: Crivpmena 1 Kenpana.

Tema 6. 3HayumMocmsb 2pynnupytow,e2o pakmopa.

JIlMCrIepCHOHHBIA  aHAIU3. BHYTPUIPYNIIOBas, MeXIpyImosas H ob1as
mucriepcud.  OlleHKa pa3HOCTH JIUCIIEPCHH, KPUTepUu Baprierra u KoxpeHa.
Kpurepuit Kpackesna-Yomuca. |

Tema 7. [ToHsimue 0 pe2peccuoHHbIX MOOJENSX.

Bujsl perpeccHMOHHbIX Mopened. IlocTpoeHHe ypaBHEHHUS IIPSIMOJIMHEMHON
perpeccuu. Metojibl 0TGOpa epeMeHHbIX B perpeCCHOHHbIE MOJIeNH: METOL IIpSAMOTO
ot6opa (Forward selection), MeToj; 06paTHOIO UCKIIIOYEHHUS (Backward Elimination)
U MeToj mocienosarenbHoro orbopa (Stepwise). CpaBHeHMe MOJeNIed, KpUTEpHH
Axauke u [lIBapua.

Tema 8. JTuHeliHble CMEWaHHbIE MOJenu.

Onpenenienne W CTpykTypa Mojied. (PakTopel M KOBAPHAHTHL [Ton6op
npemukropoB. BLUP, HacnesncTBeHHass KOBapHAlMOHHAS MarpHIia. Omnepauyu C
MaTpUITaMU. MeTolbl pelleHHs CUCTeMbl JIMHEHHbIN ypaBHeHui: Meron ['aycca,
Kpamepa u MarpuuHbli Merof. [lpumep pemieHus CHCTEMbI ypaBHEHUH C
MCIIOIb30BAHHEM GHOIOTHYeCKAX NAHHBIX. PellleHre CHCTeM JIMHEeHHbIX ypPaBHEHUH C
TIOMOIIIBIO CITeIIMAIbHBIX KOMIIBIOTEPHBIX IPOTPAMM.

5.2.2. ITepedyenn MpaKTHYECKHUX 3aHATHH

Tema 1. B6edeHue 6 s13bik npoepammupobarus R.

Kracchl 06bextoB. Tumbl maHHbX. @yHkipd. [TakeTsl. YCIOBHbBIE OIIEPATOPEL.
CopTHpOBKa, PaHIOMHU3aIMs, TIOUCK 1y OIIMKATOB 3anuvcel B 06beKTax Kjiacca vector.

Tema 2. Pa6oma c matrix u data.frame.

OCoBeHHOCTH COPTHPOBKU M ajpecaluu B matrix u data.frame. AmmopT u
9KCITOPT JaHHBIX.

Tema 3. O6wekmbl knacca list

OcobenHocmu adpecauuu. ITpeobpasobaque. 6 obvekmbl Kaacca vector u
data.frame.

Tema 4. Busyanuzauust 0aHHbIX.

Ba3oBble MHCTPYMEHThI BH3yanusanuu: hist, plot, barplot, qgplot, boxplot.
ITponBHHyTas BU3yalM3alus, rpadpudeckue 6ubnuorexu ggplot2 u car



6. Pecypcroe obecneyenye

Kadenpa BeTepuHapHoij1 TeHeTUKY yu buorexHomOrIY pacrionaraer KaJIpOBBbIMKU
amuy, TapaHTUpyIOMIIMY Ka9ecTBo momroropky aCIIMpaHTa I10 JUCHUIITHHe
«MaTeMaTquCKHe H CTaThCcTHYeckye METonbr 06paborky HayYHBIX HCCie1oBaHumity
B CooTBercTBuy ¢ I T.

METONBI 06paboTky HAYYHBIX MccenoBanmiiy HCIIOJIb3y10TCY Pasimuinbie By
06pasoBarepyx TeXHOJIOr Hi, KOTOpBIe Ipenycmarpugaror HCHonb30Bagye
MaTepI/IaJIBHO-TEXHI/I‘IECKOFO 0b6opynoBanug. IIpu stoMm MaTepHanbHO-TexH1Yeckoe
obecreyenye AUCHHUIIINHEL BKTioyaer:

Tabuuna 3

Hamvlenonalme CIenHanbHBIX
noMerenuii y TIoMemeHu;i gg
CaMocrosiTensHojl; paborsr

Ocnamennocry, CIeNHANLHBIX ToMemenj H
TIoMemmeHust s CamocrosTenb ol paGory

KOMHLIOTepHLIﬁ KIacc: aynuropug ATd J1abopatopypix,
NpaKTHYeckux 3aHATHIA, CaMocrosTenbHo; pabortsr,
AHUIIOMHOTO U Kypcoporg [IpoexTHpoBanug 10

3aHATUS JIeKIIMOHHOrO THg
NIpoBoIATCY B JIEKITUOHHO]
ayrutopuu Ne HK 302

[paktuyeckye 3aHSTHUS
IIpOBOASTCY B aynuTopuu Ne HK
302

IMomemenye VIS
CaMoCTosTenbHO paboter No HK




302 IUIUIOMHOTO M KypcoBoro npoektuposanus [10
(BBIMIOJTHEHHMSI KYPCOBBIX paboT)

8. TIlepedyeHr OCHOBHOH ¥  JONOJHHTEIbLHOH  y4eOHOM
JMTepaTyphbl, HEOOXOMHUMOI JUISi OCBOEHHSl JUCHHUIUIMHBL: «2.1.5
MareMaTH4YeCKHe M CTaTHCTHYeCKHe MeTolbl 00padO0TKM HayYHBIX
HCCIIeIOBAaHUH»

8.1. Cricox 0CHOBHOM JIMTepaTyphI

/1. ®enoroBa, E. JI. UapopMaInMoOHHbIe TEXHOIOTMHU B HayKe ¥ 0OpA30BaHKUH :
Vuebuoe mocobue / E.JI. ®emoroBa, A.A. ®emoroB. — Mocksa : POPYM
UH®PA-M, 2021. — 335 c. — (Beicuiee obpasosanue). - ISBN 978-5-8199-0884-6.

Texct : anexrponHbiit. - URL: https:/znanium.com/catalog/product/1588599

V2. Kamanmuuos, E.B. Metoabl 06paboTKy 3KCIEpUMEHTAJIbHbIX NAHHBIX U
MaTeMaTH4IeCKOTO MOJIe/IMPOBaHKs MPOIeCcoB: ydebHoe mocobue, 3-e 3., JOIL/
coct.: E.B. Kamangunos, C.I. KmeKOBa M.JL KqueBa H@B‘ﬁami@c‘é arpap. yH-T.

1 Abpamsn, M.J. HUHcTpyMeHTHI H eTompl\ \pa“a I/I’ SJIeKTpOHHbIX

oOpa3oBaTelbHbIX PeCypCOB II0 KOMIIbIOTEPHBIM HayKaM X ‘M‘orrorpa(buﬂ / M.O.
A6pamsn ; HOxubIi denepanbHblil yHUBepcUTeT. — PocroB-Ha-/loHy ; TaraHpor :

UsnarenbctBo KOsxHOTO defiepanbHoro yausepcurera, 2018. — 260 c.- ISBN 978-5-
9275-2785-4. - Tekcr : onexTpoHHbM. - URL: https:/znanium.com/catalog/
product/1039686

/2 Memankud, B. II. OcHoBbl WHbOpMaTU3alid W MaTeMaTH4eCcKOro
MoneanOBaHHﬁ 5KOJIOTHYECKHUX CHCTeM : ydeGHoe 1mocobue / B. I1. Memankus, O.
B. Byrycos, A. I. THayk. — Mocksa : HHPPA-M, 2020. — 357 c. — (Bbicimee
obpasoBanue). - ISBN 978-5-16-009747-3. - TekcT : 2/eKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1111403

T HNanan, O. I. Meronbl, Mopenu, CpeACcTBa XpaHEHUs U 0bpaboTku
nauHbIx : yae6uuk / 3. ajsan, F0.A. 3enenkoB. — Mocksa : BysoBcknit yueOHUK !
UH®PA-M, 2018. — 168 c. - ISBN 978-5-9558-0490-3. - TekcT : 3/IeKTPOHHBIH. -
URL: https://znanium.com/catalog/product/1834412

9 IlepeueHn pecypcoB uH(OPMaAITHOHHO-
TeJIeKOMMYHHKAI[HOHHOH CeTH «HMHTePHeT», He00X0MUMBIX JJIf
OCBOEHHS TUCHHMILUIMHBI

Tabnuna 4 — Ilepeyerb HHPOPMAITMOHHBLIX PECYPCOB

Ne | HaumeHoBaHue Anpec
n/n

- | Kamanmuuos E.B. Hcnonb3oBaaue R | http://www.rbiostats.blogspot.ru
Ui 06paboTKU SKCIIePUMEHTAIbHbIX
JAHHBIX




The R Development Core Team. The
R Journal

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

['paduveckuii MeTOJ pellleHus 3a1a4y
JIMHEMHOro TPOrpaMMHUPOBAHHS

http://ru.wikipedia.org/wiki/I'padudeckuii_MeTox
peIlieHus] 3a/layy JIMHeMHOro MPOrpaMMUPOBaHU
i

Bsnwili M.H. JTuneliHble HepaBencmba
u kKombuHamopuka.

;zttp://www.mccme.ru/dubna/ZOOl /material/vyalyi.

pdf

Meton Cummiekc.

http://ru.wikipedia.org/wiki/Cumriekc-Meros

10. IlepedeHsb JTUIEH3HOHHOTO IPOIPaMMHOT0 OOecreYeHus:
Tabmuma 5 — ITepedeHs JIMIIEH3MOHHOTO [TPOTPAMMHOI0 0becredeH st

Ne HaumeHoBaHue Tum JMIeH3uu U HOMeP
n/n JIMLIEH3UH

1 Bpaysep MozillaFireFox CBob0oiHO-pacnpocTpaHsaeMas
P Rstudio CBobOOIHO-pacnpocTpaHseMas
3 R forWindows CBobOoOIHO-pacpocTpaHsemast
4 Zotero CBobOoOgHO-pacnpocTpaHsemas
5 Mendeley CB060IHO-pacrpocTpaHsemast
9 LibreOffice CB060/IHO-pacrpocTpaHsieMast
10 | OpenOffice CBob6ogHO-pacnpocTpaHsemas

11. OnrenouHsbIe cpeacTBa

OreHOUHbIE CPEJICTBA TIpesicTaBeHsbl B IIpunoxenwe 1.




