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PABOYAA ITPOI'PAMMA JTUCHUIIINHBI

«2.1.5 Mamemamuueckue u cmamucmuveckue memodsl 06pabomku
HayuHbIX uccaedobaHuli»

Hayuynasi cmenmaJbHOCTB: 4.1.3. Arpoxumus, arpono4ysoBefeHHe, 3alluTa U
KapaHTUH paCcTeHUH
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PabGouass mporpamMma AMCHMIUIMHBI «MaTeMaTHYeCKHe W CTATHCTUYECKHUE
MeToAbl OOpabOTKM Hay4yHBIX HCCIIEIOBAaHHI» COCTaBlI€Ha B COOTBETCTBHUHU C
DenepalbHBIMM  TOCYJAPCTBEHHBIMH TpeOOBaHUSAMU K CTPYKType OCHOBHBIX
npodecCHoHaTbHBIX 00pa30BaTeNbHBIX IPOrPaMM IIOArOTOBKU HAyYHBIX H HAy4HO-
NeIarOri4eCKuX KaapoB B aCIHUPAHTYpe, YCIOBHSM HX peallu3allid, CpoKam
OCBOCHHS 3THX IIPOrPaMM C YYETOM Pa3IH4HbIX (opM 00ydeHus, 00pa3oBaTeIbHBIX
TEXHOJIOTHH 1 0COOEHHOCTEN OTAENbHBIX KaTeropuil aClIMPaHTOB, YTBEPK AEHHBIMU
nprKa3oM MHUHHKCTEPCTBA HayKH U BbICIIEro oopazoBanus Poccuiickoit @enepauu
ot 20 okTs6ps 2021 r. Ne 951. '

PABPABOTUYHUK((N):
- IPOPEKTOP IO HAYYHOH U

MEXIyHapOJHOHN AesITeNbHOCTH, //
/}//

J-p OMOJI. HAyK, JOLIEHT E.B. KamanguHoB

(noanuce)

PABOYASI TIPOT'PAMMA .III/ICIII/IHJII/IHI)I PACCMOTPEHA H
OJOBPEHA:

- Ha 3acelaHiM KadeIpbl BETEpUHAPHON T'€HETUKH U OMOTEXHOJIOTHH

[Tpotokon 3acemanust No {  oT «JO» 04 2022 T
=
3aB. kadeapoi ——=*——" H.H. KouHes
“— noamnfick

- Ha 3aC€IaHHuHu Y‘Ie6HO-MeTOI[I/I‘-IeCKOI"O COBE€TAa arpOHOMHYECCKOI'O (bal(y.HBTeTa

[Tpotokon 3acemanust No 1 ot «Zh»  O¢ 2022 1,

[Ipencenarens KOMUCCHUH ﬂjf“/ E.B. ITanpunkoBa
NnoArnuchb




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.




- MEPOIIPUATHS POMEXXYTOYHON aTrTecTauuu 27 4.

4.3. ®opma KOHTPOJIS — 3a4eT, SK3aMeH:
- DK3aMeH IPOBOAUTCSl - B 6 cemecTpe 3 Kypca.

5. Conep:xaHue TUCHUILIUHBI
5.1. Temaruyeckue paszesbl Kypca

Tabmmuma 2 - Temarnueckuil miaH kypca «Maremarndyeckue W CTaTHCTHYECKHe
MeTo/bl 00pabOTKM HAay4YHBIX UCCIIe[IOBAHUI»

KosuyecTBo 4yacoB
KonTakTHas
Ne TeMr paGora Bcero o
n/n o0y4Jaromuxcs ¢ CP | reMmam
npernogaBareiemM
Jlek I[Ip | KP
1 2 ) 4 5 6 7
1 PasHooGpa3ue  mpusHaka. OmnucaresnbHas 3 9 2 9 9
CTaTHUCTHKA
2 | Bugpl pacnpeneseHui ] 2 & 2 S
3 OmeHka JIOCTOBEPHOCTH pasIMYMi Mexay 3 9 9 9 9
BbIOOpKaMu
4 | OueHka B3aMMOCBSI3U MeX]ly TpPU3HAKaMHU g 2 2 Y <)
5 | Merozp! ol1leHKM Ka4eCTBEHHBIX IIPU3HAKOB g 2 2 2 9
6 | 3maunmocTh rpymnmupymomero pakropa 5 2 & & 9
7 | IloHsiTHE O perpeCCUOHHBIX MOJeNIAX 4 2 2 2 10
8 | JIuHelHble cMellIaHHbIE MOJeIU 4 4 4 4 16
9 | Beenenue B si3bIk MporpaMMupoBaHusi R - 2 2 2 6
10 | Pa6ora ¢ matrix u data.frame - 4 S ] 10
11 | O6wexTsl ki1acca list - Z 2 2 6
12 | Busyanusanus JaHHBIX - 2 2 2 6
HTOI'O 26 28 27 A 108
dopmMa KOHTpPOISA OK3aMeH

5.2. ConepaHue JIEKIIMOHHOTO0 Kypca, IPaKTHYeCKUX 3aHATHH

5.2.1. JIeKuMOHHBIN KYpC

Tema 1. PazHoobpa3sue npudHaka. OnucamenbHass Cmamucmuka.

['pynnupoBKa [aHHBIX. lloKasaTeny ONMCATeNbHOM CTaTMCTUKH. Kepapxws
CPeJHHX 3HAYeHMH MpPH XapaKTepPUCTHKe BBIOOPOYHOM COBOKYIHOCTH. YcedeHHe
JaHHBIX, BHIOPOCHI, MeTon Thioku. OleHKa TapaMeTpoB reHepaabHOM COBOKYITHOCTH
TI0 TTapamMeTpaM BBIOOPOYHOM COBOKYITHOCTH.

Tema 2. BuObl pacnpedeneHull.

HopmanbHoe (rayccoBckoe) pacrpefiesienve. buHOMHHAIbHOE paclpesieieHre
¥ pacripejiesienve IlyaccoHa. DKCIIOHeHIMaIbHOe pacrpesieienye. Kpurepuu oneHKkH




HOPMaJIbHOCTH pacrpeiesienust (xu-kBajapar, Kommoroposa-CmupHosa, Illanwmpo-
VYunka, AunepcoHa-/lapiuHra).

Tema 3. Ouernka docmoBepHocmu paznuyutl medxcdy Golbopkamu.

HyneBass runoresa. IlapameTpuyeckre W HelapamMeTpuyeckve KpUTepUH.
Kpurepuu cpaBuenus (Crbromenta, Manna-YurHy, Konmoroposa-CMHUpHOBaA, XH-
kBazpar [Ilupcona). IlompaBka Bondpeponu. CpaBHeHHe [ByX BbIOOPOYHbIX
coBOKynHOCTed. CpaBHEHHe OXXHUIAeMBbIX U SMIIMPUYEeCKUX pacIipefesieHHd U JIBYX
OMITUPUYECKUX pacIpe/ieJleHUH. ,

Tema 4. MemoOb! oueHku kauecmBeHHbIX NPU3HAKOB.

[lpu3HakK C abTEepHATHBHOM W3MEHYMBOCTbIO. Bapuaius Ka4eCTBeHHOTO
npusHaka (p, Sp). Kpurepwii Xu-KBajipaT Ul IIPU3HAKOB C ajlbTePHATHBHOM
M3MeHUMBOCTHIO. [Tompaska Hetca.

Tema 5. OueHka 6zaumocBs3u medxcdy npusHaKamu.

COnpspKEHHOCTh ~ 4YaCTOT — AHAIM3WPYeMbIX  IPU3HAKOB,  KO3GPUIMEHT
Koppessiniuk  [Iupcona. Hemapamerpuueckue MeTofibl, KOI(GQPHUIIMEHT KOpPpessIvy
dexuepa. Koppesnsius panros, koaddurrenTts: Ciipmena u Kenpjana.

Tema 6. 3Hauumocms 2pynnupyrow,e2o pakmopa.

JIMCIIepCHOHHBIM aHau3. BHyTpUrpyNmmoBasi, MeXIpyImoBas W obimas
nucriepcud.  OlleHKa pasHOCTH Jaucriepcud, kpurepun baprierra u Koxpewa.
Kpurepuit Kpackesna-Yonnuca.

Tema 7. [ToHssmue 0 pe2pecCUOHHbIX MOOJensix.

Buanl perpeccroHHbIx Mopesieid. [locTpoeHne ypaBHeHUS NPAMOJIMHEHHOM
perpeccud. Metoap! 0TO0pa IlepeMeHHbIX B PerpeCCHOHHbLIe MOJIENIU: MeTO/l IIPSIMOTO
or6opa (Forward selection), meton o6parHoro uckiodenus (Backward Elimination)
¥ MeToj IocienoBareibHoro orbopa (Stepwise). CpaBHeHHe Mojesied, KpUTepuH
Axauke u lIBapra.

Tema 8. JIuHeliHble cMeuw aHHble MOJenu.

Omnpenienienvie M CTpyKrypa Mopend. Paxropsl M KopapvaHThL Ilonbop
npeavkropoB. BLUP, HaciencTBeHHasi KoBapHallMOHHas Marpuna. Orepanuu c
MaTpuIlaMi. MeTozibl pellleHWsi CHCTeMBI JIMHEHHbIN ypaBHeHWd: Mmeron [aycca,
Kpamepa u MarpuuHbiii Merof. [IpuMep pellleHHMsl CHUCTeMbl YpaBHEHHH C
HCIIO/Ib30BaHUEM OHOJIOTMYECKHX JAaHHBIX. PeleHre cUCTeM JIMHeHHBIX YPaBHEHUH C
IIOMOIIIBIO CITeIIMAIbHBIX KOMIIBIOTEPHBIX IIPOTPAMM.

5.2.2. IlepeyeHsb MpPaKTHYECKHX 3aHATHH

Tema 1. B6edeHue 6 a3bik npoepammupobarus R.

Kiaccel 06bexToB. Tunbl gaHHbiX. @yHKIMU. [IakeTsl. YCiIOBHbIE ONEpaTOpHI.
COpTHpOBKa, paHIOMHU3AIKs, TOMCK yOIIMKATOB 3anMced B 00beKTax Kiracca vector.

Tema 2. Paboma ¢ matrix u data.frame.

Oco6eHHOCTH COPTUPOBKM M ajipecaliiyt B matrix u data.frame. MmMnopr u
OKCIIOPT JaHHBIX.

Tema 3. O6wexkmubl knacca list

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

Tema 4. Busyanusayust 0aHHbIX.




BasoBble MHCTpyMeHTHI Bu3yanmsarmu: hist, plot, barplot, qgplot, boxplot.
ITponBuHYyTas BU3yanu3aiws, rpadudeckue 6ubmrorexn ggplot2 u car

Tema 5. Pacuém onucamensHoll cmamucmuku 6 a3bike npoepammupobarus R.
JlocmoBepHocmb paznuuuil mestcdy Bbibopkamu.

dyHKIMM pacyeTa MoKaszarTeJiell OIUCATeNbHOM CTaTHCTHKH, summary. ITaker
psych, dynxmus describe. Kpurepnu nocroBeproctw. Ilaket dplyr.

Tema 6. AHanu3 pacnpedeneHust NpU3HAKA.

dyukimu  pacrpeneneHus. CpaBHeHHe (GaKTHYECKOTO —pacipejiesieHue  C
HopMaJsbHBIM. [lakeT nortest.

Tema 7. OueHka c6a3u Mmedxcdy npusHakamu. BausHue epynnupyrouiezo
¢axmopa.

dynkuua cor, cor.test, corrsign. PyHkimu aov, kruskal-test.

Tema 8. JIuHeliHble u HenuHeliHble Modenu 6 R.

Crpykrypa Mozenu. OrieHka KadecTBa Moziesii. [IouCK OrTUMasbHOM MOJIeIy,
kputepur Akauke u IlIBapiia, MeTos anova.

Tema 9. PeweHue cucmem auHeliHbIX ypabHeHULl.

Omepanuy ¢ MaTpuramu. MeToibl pellleHus CUCTeMbl JIMHeWHbIH ypaBHeHHUH:
meron [aycca, Kpamepa u MarpuuHbli MeToi. I[Ipumep pelleHHsi CHCTeMbI
ypaBHeHHH C MCII0JIb30BAHWeM OHUOJIOrHYeCKUX IaHHbIX. PelieHne CUCTeM JIMHeHHbIX
ypaBHEeHHH C IIOMOIIBIO CIIelMalIbHbIX KOMITbIOTEPHBIX IIPOTPAMM.

6. PecypcHoe obecrieueHue.

Kadenpa BeTeprHAPHON TeHETUKM M OMOTEXHOJIOTHH pacrojiaraeT KaJpOBbIMH
pecypcamy, TapaHTHPYIOIIMMH KadeCTBO IOATOTOBKM aclMpaHTa IO JAHUCHHUIUIMHE
«MaTemarryeckye ¥ CTaTUCTUYeCKHe MeTofbl 06paboTKY HAy4YHBIX MCCIIeIOBAHHN»
B coorBeTcTBUH C PI'T.

7. MaTepuaIbHO-TeXHHYeCKoe obecnedeHue JHCHHIIHHEI
,HJISI BBeJleHHUs 3aHATUU 110 JUCIIUIUIUHE «MaremaTudeckye ¥ CTaTUCTHYEeCKHe
MeTObI O6pa6OTKI/I Hay49HbIX HCCJIE)IOB&HHFI» UCITOJIb3YHOTCSl pa3jIndHbIe BHU/JIbI
06paBOBaTEJ'IbeIX TeXHOJIOTUH, KOTOpbIE  IIpeayCMaTpHBdAIOT HCII0JIb30BaHHE
MaTepraJIbHO-TeXHUYIEeCKOI'O O60py,[IOBaHI/I$I. HpI/I 9TOM MaTepHaJIbHO-TeXHHIeCKOe
obecrieyeHue JUCIUILIMHBI BKITIOYaeT:

Tabmauna 3
HauMmeHoBaHHe CIellHaTbHBIX 5
N . ¢ OCHAaIIeHHOCTH CIeNHAILHBIX OMeIleHHH 1
9 | moMeleHHI U MOMeIeHHH IJIst - i
o/ . [IOMeLeHHI [Tl CAMOCTOSITeIbHOMH paboThI
CaMOCTOSITeIbHOH paboThI
KoMIIbIOTepHBIi KJIacC: ayAUTOPHs [JIs Tab0paTOpHBIX,
3aHATHS JIEKIMOHHOTO THUIIA L g
% TIPaKTHYEeCKHUX 3@HSTUH, CAMOCTOSATENIbHOM PaboTEl,
1. MIPOBOJISTCS B JIEKIIMOHHOH
JMIUIOMHOTO ¥ KypcoBoro mpoektupoBanus [10
aynuropuu Ne HK 302
(BBIIOJIHEHHsI KyPCOBbIX paboT)
[TpakTiyeckye 3aHATHS KOMITbIOTepHBIN KIIacC: ayAUTOPHs IS J7ab0paTopHbIX,
e nposozsTcs B ayauropuu Ne HK TIPaKTHYeCKUX 3aHATHI, CAMOCTOATE/IbHON PaboThl,
302 JUIUIOMHOTO ¥ KypcoBoro rpoektuposanus [10




(BBITIOJTHEHHMs] KYPCOBBIX paboT)

KoMIbIOTepHBIi KITacc: ayiuTOpHs [Uisl 1TabopaTOpPHBbIX,
NpPaKTUYECKUX 3aHSTHIH, CaMOCTOSTeNIbHOM PaboThl,
JMIJIOMHOIO ¥ KypcoBoro npoektrposanus [10
(BBITIOJTHEHHMS] KYPCOBBIX paboT)

[Tomenienue st
3. | camocrositenbHOM paboTel Ne HK
302

8. TIlepedyeHrb OCHOBHOM ¥  JIONOJIHHUTeJIBHOH  y4eOHOM
JUTepaTyphbl, HeO0XOMUMON /IS OCBOEHHsI TUCHUILIHHBL: «2.1.5
MaremMaTHyeCKHe M CTaTHCTHYeCKHe MeTOAbl 00pab0oTKH HayJHBIX
HUCCIIeJOBAaHUH»

8.1. Cricok 0CHOBHOM JIMTepaTyphI

/1. @enorosa, E. JI. NapopManyoHHbIe TeXHOJIOTUH B Hayke ¥ 0OpPa30BaHMM :
Vuebnoe mnocobue / E.JI. ®demoroBa, A.A. ®enoroB. — Mocksa : POPYM :
UH®PA-M, 2021. — 335 c. — (Boicuiee obpasosanue). - ISBN 978-5-8199-0884-6.
Texkct : anexrponHbiit. - URL: https:/znanium.com/catalog/product/1588599

/ 2. Kamanguuos, E.B. Metoabsl 00pabOTKM 3KCIIepMMeHTa/IbHbIX JaHHBIX U
MaTeMaTH4eCKOro MOJIeJIMPOBaHUs TIPOIIeCCOB: yqe6Hoe nmocobue, 3-e U3, 11011/

«HT'AY»]
8.2. CiHCOK DOMOJIHMTeIbHOM JINTepaTyphbl / 4 Q‘ MR

V1. Abpamsan, M.D. HHCTpyMeHTHI U bI p pﬁQQTK ;f:em‘ OHHBIX
006pa30BaTe/IbHBIX peCypCoOB II0 KOMIIBIOTEDHBIM HayKaM Mmdpr’pa(bm / M.3.
AbpamsH ; FOxHBIN (enepanbHbI YHUBEPCUTET. — POCTOB -Ha-JI6Hy ; TaraHpor :
Usnarensctso FOskHOTro denepansHoro yausepcurera, 2018. — 260 c.- ISBN 978-5-
9275-2785-4. - Tekct : omekTpoHHbii. - URL: https://znanium.com/catalog/
product/1039686

v 2. Memankus, B. II. OcHoBbl uHpOpMAaTU3allM¥d KW MaTeMaTHYecKoro
MOJIe/TMPOBAHKS SKOJIOTMYECKUX CUCTeM : ydeGHoe mocobue / B. II. Meurasnkus, O.
B. Byrycos, A. I. Tmayk. — Mocksa : HH®PA-M, 2020. — 357 c. — (Beicuree
obpasoBanue). - ISBN 978-5-16-009747-3. - Tekcr : 3/1€KTPOHHBIH. - URL:
https://znanium.com/catalog/product/1111403

v 3. Hanan, O. I. Meronsl, Mopend, CpelICTBa XpaHeHUs H 0bpaboTku
naHHbIX : yaebuuk / .. Tanan, 10.A. 3enenkoB. — Mocksa : By3oBCkHit y4eOHHK :
UH®PA-M, 2018. — 168 c. - ISBN 978-5-9558-0490-3. - TeKcT : 3/IeKTPOHHBIH. -
URL: https://znanium.com/catalog/product/1834412

9. Ilepeuyenn pecypcoB UH(POPMALIHOHHO-
TeJIeKOMMYHHKAI[HOHHOM CeTH «HHTepHeT», Heo0XOAHMBIX JUIf
0CBOEHUS TUCUHILUIMHEI

Ta6nuna 4 — [Tepedenb HHPOPMALIMOHHBIX PECYPCOB

Ne | HaumeHoBaHUe Anpec
n/m




Kamannunos E.B. Ucnonb3oBanue R
Ji71s1 00pabOTKU 3KCIIePUMEHTaJIbHbIX
JTAHHBIX

http://www.rbiostats.blogspot.ru

The R Development Core Team. The
R Journal

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

['padpuueckuit MeTop pelieHus 3aaa4
JTMHEHHOTO NTPOrPaMMHUPOBaHHUS

http://ru.wikipedia.org/wiki/I'padudyeckuii_meTon_
pelleHus 3aJayy JIMHEeHMHOI'o IPOrpaMMHDOBAHU
i

Bsanwili M.H. JIuHeliHble HepaBeHcmBa
U KOMbUHAMOPUKA.

Http://www.mccme.ru/dubna/2001 /material/vyalyi.

pdf

Metopn Cumiuiexc.

http://ru.wikipedia.org/wiki/CumMiiekc-MeTon

10. Iepeyens JTUIIEH3NOHHOIO IIPOrPAMMHOI0 00eCIeYeHus :
Tabmnura 5 — IlepeyeHb JUIEH3UOHHOTO IPOTPaMMHOTO 06ecriedeHus

Ne HaumeHoBaHMe Turm nuIeH3uyd Wik HoMep
/1 JIMIIeH3UH

1 Bpaysep MozillaFireFox CB0b6OHO-pacpocTpaHsieMas
4 Rstudio CBob0OHO-pacpocTpaHsieMas
3 R forWindows CBobOOIHO-pacnpocTpaHsieMast
4 Zotero CBob6ogHO-pacnpocTpaHsemas
5 Mendeley CBoboIHO-pacnpocTpaHsemast
g LibreOffice CB060IHO-pacIpocTpaHsieMast
10 | OpenOffice CB060OJIHO-pacpocTpaHsieMasi

11. Onrenounsle cpeacrBa

OueHouHbIE CPECTBA MpeicTaBleHb! B [Ipunoxenne 1.




