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Pa6ouass mporpamMma JUCHUIUIMHBI «MaremMaTuyeckue U CTaTHCTHYECKHEe MEeTOJBI
06pabOTKM HAyYHBIX UCCIIEOBAHUI» COCTABIeHa B COOTBETCTBUM C DejiepanbHbIMU
r'OCyJapCTBEHHBIMU TPeOOBaHUSIMH K CTPYKType IPOrpaMM IIOATOTOBKY HAyUYHBIX U
Hay4YHO-TIeJJarOTHYeCKUX KaIpOB B acCIMpaHType, YCIOBHAM HX peaylM3alluM, CPOKaM
OCBOEHMs 3THX MPOrPaMM C Y9eTOM Pa3lIndHbIX GopM oOydeHus, 0Opa3oBaTeIbHbIX
TEXHOJIOTHH M 0COOEHHOCTEeH OT/IeJIbHbIX KaTerOpuil aclIMpaHTOB, YTBepPXKJAeHHbIMU
IprKa3oM MUHHCTEPCTBAa Hayku U BhIciiero obpaszosanus Poccuiickon Pepeparmn
ot 20 oxts6pst 2021 . Ne 951.
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1. ITepeyeHs COKpallleHHi, HCII0JIb3yeMBbIX B TeKCTe paboueit
NPOrpaMMbI U CIHMILTHHBI

- 3.e. — 3a4eTHasl eJUHUIIA

- ®I'T- denepanbHble roCyapCTBeHHbIe TPEOOBAHUS
- ®0OC — dpoH/1 O1IEHOYHBIX CPEJICTB

- [Ip — mpakTH4YeCcKoe 3aHsATHE

- JIab — nabopaTopHOe 3aHsATHe

- Jlex — nexuu

- CP - camocrosiTenbHas pabora

2. ITenp u3yueHus: TUCHHILIHHBI

JlaTb 06ydaronmMcs yriyoileHHble 3HAHUS 110 TUCHUIIIMHE «Maremarudeckue
M CTaTUCTHYeCKHe METOIbl Hay4dHBIX HCCIeJOBaHMI», BbIPAOOTAaTh yMeHHU
1epBUYHON 00pabOTKM MCXOMHBIX JIAHHBIX HeoOxXomuMble [JIs  0OOCHOBaHUS
BLIBOZIOB U IIPUHSITUSI pellleHHH.

3. TpeGoBaHus K pe3yJbTaTaM 0CBOEHHS NHCIHILINHBI

3HaTh:

-MEeTOJIMKYy COBpPEMEeHHbIX CTaTHCTUYeCKMX MeTOJ0B 06paboTKA MeTOJIOB
cpejie mporpaMMupoBaHus R

-aKTyaJlbHble CTATUCTUYeCKHe METO/bl pellleHHs 3ajaad B COOTBETCTBYIOILIeH
npodeCcCUOHaIbHOM 0671aCTH

Ymers:

WCIIOJIb30BAaTh TOTOBbIe OWOJIMOTEKM M IKUCAaTh COOCTBEHHBIA KOM ULl
pellleHds WCCIIefIOBATeNIbCKMX M NPAKTHYeCKMX  3ajad, B TOM yucie B
MeXXIUCIUIUIMHAPHBIX 0071aCTaX

-JCIIO/Ib30BATh T[OTOBbIE OWOJIMOTEKM M THCATh COOCTBEHHbIM KOA I
pellleHusl MCCIIefIoBaTeNbCKMX W IPAKTHYeCKMX 3ajad, B TOM yucie B
MeXXIUCIIUIUIMHAPHBIX 00/1aCTIX

Bnapers:

-npuéMamMid ¥ MeTofaMH 06pabOTKM HaHHBIX C HCIOIb30BAHHEM A3bIKa
nporpaMMupoBaHus R

-HaBBIKAMH ITIPUKJIAHOTO IIPOrPaMMMPOBAHUS Ul pelleHus aHaIuTHIecKnX
3a/1a4

4. O0beM AUCHHUIINHDI

4.1 O61was TPYLOEMKOCTb AMCLUIIIMHBI COCTABISET: 3 3.€. /108 _u.
(13 HEX 27 4. — CaMOCTOATeNIbHas paboTa 00y YaroIIIXCs).

4.2. KontakTHas paboTa BKIIOYAET:

- neKuuu: 26 4.

- IpaKTHYeCcKHe 3aHAThs: 28 4.




- MEpOIPHUSATHS IPOMEXYTOUHOH aTTecTaunu 27 9.

4.3. ®opma KOHTPOJIS — 3a4ET, DK3aMEH:

- 3K3aMeH IPOBOIUTCS - B 6 cemecTpe 3 Kypca.

5. ComepixaHue JHUCIHILTHHBI
5.1. TemaTudeckue pasfessl Kypca

Tabnmumma 2 — Temaruueckwii maH kypca «Maremarnyeckue M CTaTMCTUYeCKHe
MeTo/ibl 06pabOTKU HAayYHBIX UCCIIeIOBAHUN»
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5.2. CopepiKaHHe JIKIIMOHHOI'0 KypPCa, TPaKTHYeCKHX 3aHATHH

5.2.1. JIeKIIMOHHBIN KypC

Tema 1. PazHoobpasue npusHaka. OnucamenbHas Cmamucmuka.
I'pynnupoBka JaHHbIX. IloKasaTeny ONMCATENbHOM CTaTHCTHKH. Hepapxus
CPeIHHX 3HaYeHWH IPH XapaKTepUCTUKe BHIOOPOYHOM COBOKYIHOCTH. Yceuenue
JIaHHBIX, BLIOPOCHI, MeToxl Thioku. OlieHKa ITapamMeTpoB reHepaibHOM COBOKYITHOCTH
110 ITapaMeTpaM BBIOOPOYHOW COBOKYIIHOCTH.

Tema 2. Budwl pacnpedeneHull.

.

HopmaibHoe (rayccOBCKOe) pacrpeieieHre. BHHOMHHAIbHOE pacpe/ieienne
u pacnpefeniedre ITyaccoHa. JKCIIOHEHIMAIbHOE pacrpe/iesieHume. KpuTtepuy OLleHKH
HOPMaJIbHOCTH pacrpejiefieHusi (XU-KBajipar, Konmoroposa-CmupHoBa, [llanupo-
Yurka, AunepcoHa-JlapiiuHra).



Tema 3. OueHka docmobBepHocmu paznuyuti Mescdy BulbOpKamu.

Hysnepast rumotesa. [lapameTpudeckue H HerapameTpudeckre KpUTEpHH.
Kputepun CpaBHEHHS (Crprofienta, MaHHa- YUTHH, KonmmoropoBa-CMHpHOBA, XH-
ksajgpar [lupcona). IlompaBka Boudeponu. CpaBHeHHe JBYX BBHIOOPOYHBIX
coBokymnHocteit. CpaBHeHHe OKHIAEMBIX 1 OMITMPUYECKUX pacripefieJieH|d 1 JIBYX
SMIIMPHYECKUX pacTpesieieHH.

Tema 4. Memodbl oueHKU KauecmBeHHbIX npusHaxob.

[Ipu3Haku C aJIbTepHATUBHOM HM3MEeHYMBOCTBIO. Bapuanus KayeCTBeHHOTO
npusHaka (p, Sp) KpuTepuil XM-KBafpaT i IPU3HAKOB C aJbTepHATUBHOM
n3MeH4YnBOCTEIO. [TompaBka Herca.

Tema 5. Ouerka 63aumocBssu Medicdy NpusSHaKamu.

CONpSDKEHHOCTh ~ 9aCTOT  HANM3MPYEeMbIX [IPU3HAKOB,  KOIDOUIMEHT
xoppensnuy [Tupcona. HemapaMeTpuieckie MeTobl, K03bPULIMEeHT KOppesilui
dexnepa. Koppessnys paHIoB, koapPuienTs CrimpMena 1 Kenpana.

Tema 6. 3HauuMOCMb 2pynnupylouie2o pakmopa.

JIMCIIepCHOHHBIA  aHau3. BHYTpUIpyIIIIOBas, MEXTpyIIoBas u o0ras
nucnepcun. OrnieHKa PpasHOCTH nucIepcyii, Kpurtepuu baprierra Koxpena.
Kpurepwuit Kpackeruia- Yomumca.

Tema 7. [ToHsamue 0 pe2pecCUOHHbIX modensix.

Buppl perpecCAOHHBIX monesier. IlocTpoeHue ypaBHEHHA TIPAMOJIMHEAHON
perpeccuy. MeTo/bl ot6opa repeMeHHbIX B perpeCcCHOHHBIE MOJIeJIU: MEeTOJ IIPSIMOTO
or6opa (Forward selection), MeTOZL 06paTHOTO UCKIIIOYeHHUs (Backward Elimination)
¥ MeToJ TIOC/IeJIoBaTebHOro 0Tbopa (Stepwise). CpaBHeHHE Mojiesier, KpUTepru
Axavike 1 [1IBapua.

Tema 8. JTuHeiiHble cMewaHHble Modenu.

OmpejieieHde ¥ CTPyKTypa MOZIEIH. daxroppl ¥ KOBAapUAHTBHL [Ton6op
npenukropoB. BLUP, HaciencTBeHHas KOBApUAI[MOHHAsE MaTpHIIA. Omnepanuu C
MarpuiamMid. MeToipl pelieHus CHCTEMEL JIMHeWHbI ypaBHEHWH: METOA laycca,
Kpamepa ¥ MAaTpUYHBIA METON. [Ipumep PpelleHus CHUCTEMBI ypaBHEHUH C
MCIIONb30BaHUEM OHUOJIOrMYeCKUX IaHHbIX. Permenye CHCTeM JHHeHHbIX YPaBHEHHH C
[IOMOIIBIO CIIeIHAIbHBIX KOMIIbIOTEPHBIX TPOrpaMM.

5.2.2. IlepeyeHb NPaKTHYECKUX 3aHATHH

Tema 1. B6edeHue 6 A3blK npozpammupoBanus R.

KJtacchl 00beKTOB. THIIbI JAHHBIX. dynkruy. [TakeTsl. YciioBHBIE OIIepaTOphI.
CopTHpOBKa, PaHIOMH3als, ITOUCK Iy6/IMKaTOB 3aIiCced B ofpexTax Kjacca vector.

Tema 2. Pa6oma c matrix u data.frame.

OcoBeHHOCTH COPTHPOBKM M ajipecalliv B matrix u data.frame. IMmopr #
SKCITOPT JaHHBIX.

Tema 3. O6wexkmbl knacca list

OcobenHocmu adpecayuu. IIpeobpasobarue 6 0b6wbekmbl Knacca vector u
data.frame.

Tema 4. Busyanusauus 0aHHbIX.

Ba3oBble MHCTPYMEHTbI BHU3yasn3aluy: hist, plot, barplot, qqplot, boxplot.
[IponBuHyTas BU3yasv3amus, rpaduyeckue GHOIHOTeKH ggplot2 u car



Tema 5. Pacuém onucamenvHoli cmamucmuku 6 s3vike npoepammupobarus R.
JTocmoBepHocmb pasnuyuli medxcdy Bbibopkamu.

DyHKIMK pacyeTa ITOKa3aTesiel ONMUCATeIbHOM CTaTUCTHKHM, summary. [laker
psych, ¢yukmus describe. Kputepun nocroseprocru. Ilaker dplyr.

Tema 6. Ananu3 pacnpedeneHus NpU3HaKda.

dyuknuu  pacrpeniesienus. CpaBHeHHe (PaKTHUUeCKOIO —paclipeielieHne ¢
HopMasibHBIM. [Iaket nortest.

Tema 7. OueHka c6s3u Mmedxcdy .npusHakamu. BausHue e2pynnupyroue20
¢akmopa.

dyuknus cor, cor.test, corrsign. @ynkiuu aov, kruskal-test.

Tema 8. JTuHeliHble u HenuHetiHble modenu 6 R.

Crpykrypa mopnenu. OneHka kadecTBa Mozienu. [Torck onTManbHON MOJIEH,
kputepun Axkauke u [lIBapma, Meron anova.

Tema 9. PeweHue cucmeM AUHEUHbIX ypaBHeHUL.

Omnepanuu ¢ MaTpuIaMu. MeTojbl pellleHHst CUCTeMbl JIMHEeHHBIA YpaBHEeHUH!
meton [aycca, Kpamepa u wmarpuunelii Meton. IIpumep peleHMs CHCTEMBI
YpaBHEHMIA C MCITOJIb30BaHHEeM OUOJIOTMYeCKUX JaHHbIX. PellleHne cUCTeM JIMHeWHBIX
yPaBHEHUH C IIOMOIIBIO CIIelIAaIbHbIX KOMIIbIOTePHBIX IIPOrPaMM.

6. PecypcHoe obecnieueHue

Kadenpa BeTeprHapHOM I'eHETUKH U OMOTEXHOJIOTMM pacriojiaraeT KajgpOBbIMU
pecypcaMi, rapaHTUPYIOIIMMH KadeCTBO IIOATOTOBKM acCIMpaHTa IO AWCLUIIIMHE
«MaremaTvyeckye ¥ CTaTUCTHYECKHEe MeTofbl 00pabOTKY Hay4dHbIX MCCIIeOBAaHUI
B cooTBeTCTBUM C PI'T.

s MaTepHaJIbHO-TPJ(HI/I‘IECKOE o0ecrieyeHue JTUCITUITJINHBI
Jlii BBe[leHus 3aHATHIM 110 JUCIUIUIMHe « MareMaTh4ecKkre ¥ CTaTUCTUYeCKHue
MeTobl 00pabOTKM HAay4YHBIX HCCIIe[0BAaHUM» HCIIONb3YIOTCS Ppa3IuyHble BHU[IbI
00pa30oBaTe/bHbIX ~ TEXHOJIOTHH, KOTOpble IIpelyCMaTPHUBAIOT  HCIIOJIb30BaHHe
MaTepualbHO-TeXHHIecKoro obopynosanus. [Ipu sTtom MareprasibHO-TEXHHYECKOe
obecrieyeHUe TUCIUTIIMHBI BKIIIOYAeT:

Tabauna 3
HamnMeHoBaHUe CIeIlHATBHBIX a
N B £ OCHaIIeHHOCTH CIeIHAIBHBIX ITOMeIeHHH 1
2 | moMeleHHI U IIOMeLeHUuH I 2 3
o/ = TIOMeIIleHHUH /IS CAaMOCTOSITeIbHOH paboThI
CaMOCTOSITeJIbHOH PadoThI
KoMIIbIOTepHbIN KJIACC: ayAUTOPHS JIs JJabopaToOpHbIX,
3aHATHS JIEKIIMOHHOTO THIIA *: 2
< TIpaKTMYeCKUX 3aHSTHIH, CAMOCTOSTeNIbHON paboThl,
1. IIPOBOJSTCS B JIEKITHOHHOM
JUIUIOMHOrO ¥ KypcoBoro npoekrupopanus 10
aynuropun Ne HK 302
(BBIIIOJIHEHHMS] KYPCOBBIX paboT)
KoMIbIOTepHBbIi KJIacc: ayAUTOPHUs s TabOpaTOPHBIX,
[IpakTHyeckue 3aHATUS - i
TPaKTUYeCKUX 3aHSTHI, CAMOCTOSTe/IbHOM paboTl,
% nposopsTcs B aynuropun Ne HK o
202 JUILIOMHOTO ¥ KYPCOBOTO ITPOEKTHPOBAHUS
(BBITIOJTHEHMSI KYPCOBBIX paboT)
3 [Tomemienue s KoMIbIoTepHbIi KJTacc: ayIuTopus 11 JJabopaTopHbIX,
" | camocrosTenbHou pabotsl Ne HK TIPaKTUYECKUX 3aHSTHI, CAMOCTOSITEIbHOM PaboThl,




302 JUIUIOMHOIO ¥ KypcoBoro rpoektupoBanus 10
(BBITIOJTHEHMS] KYPCOBBIX paboT)

8. Ilepeuenr OCHOBHOH M  IOIOJHHUTEJIHLHOH y4e0HOH
JIATePaTyphl, HEO00XOMMMOH NJisi OCBOCHHS JIHUCIIHIIJIMHBI: «2.1.5
MaremMaTH4eCKHe M CTaTHCTHYeCKHe MeTOoAbl 00paboTKH Hay4YHbBIX
HCCJIeJOBAHUI»

8.1. CiCcoK OCHOBHOH JIMTepaTyphl

/1. ®enorosa, E. JI. UHpOpMaIMOHHBIe TEXHOJIOTUY B HayKe U 0Opa30BaHUH :
VuebHoe mocobue / E.JI. ®Penorosa, A.A. ®emoroB. — Mocksa : POPYM
UH®PA-M, 2021. — 335 c. — (Boicuiee obpasoBanue). - ISBN 978-5-8199-0884-6.
Texkct : anexrpoHHbIit. - URL: https://znanium.com/catalog/product/1588599

/ 2. KamanmgusoB, E.B. Metonsl 06paboTky 3KCIepUMEHTAJIbHBIX JaHHBIX U
MaTeMaTHIeCKOro MOJIeIMpOBaHHs IIPOIeccoB: ydyeGHoe mocobue, 3-e m3m., MHOIL/
cocr.: E.B. Kamangunos, C.I. Kynmukosa, M.J1. Kounesa; HOBanQ TOC. arpap. yH-T.
— HoBocubupck, 2021. — 158 c. [OneKTpoHHBIH pecypc agfiioTe)

«HTAY»] v = y}\W

V1. A6pamsi, M.J. WHCTpyMeHTHI U M %\ ')’r SHEI(TpOHHbIX
06pa30BaTe/IbHBIX PeCypCcoB II0 KOMIIBIOTEDHE <l ﬁpfpacbldﬂ { M.3.
AbpamsH ; FOxHbINM denepanbHbld YHUBEPCUTET. — POCTOE Ha.ﬁOHy Taranpor :

Usnarenscrso FOsxHOTrO denepansHoro yausepcurera, 2018. — 260 c.- ISBN 978-5-
9275-2785-4. - Texkcr : omektpoHHbit. - URL: https:/znanium.com/catalog/
product/ 1039686

V 2. Memankus, B. II. OcHOBbl MHPOpPMATH3ALKMK U MareMaTh4ecKoro
MOJIeJIMPOBAHHS! SKOJIOTHIECKUX CUCTeM : ydeGHoe mocobue / B. IT. Memankus, O.
B. Byrycos, A. I. Tmayk. — Mocksa : UH®PA-M, 2020. — 357 c. — (Bsicuee
obpazopanue). - ISBN 978-5-16-009747-3. - Tekcr : 2JIeKTPOHHBIM. - URL:
https //znamum com/catalog/product/1111403

V 3. Hanss, O. I Meronbl, Mojesd, CpeiCTBa XpaHeHHMs W 06pabOTKH
nanHbIX : yaebuuk / O.I. Tajan, 10.A. 3enenkoB. — Mocksa : BysoBckuii yueOHHK :
UH®PA-M, 2018. — 168 c. - ISBN 978-5-9558-0490-3. - TekcT : 3/IeKTPOHHBIH. -
URL: https://znanium.com/catalog/product/1834412

3. IIepeuenn pecypcosB UH(}OPMALIIOHHO-
TeJIeKOMMYHHKAI[HOHHOH CeTH «HMHTepHeT», Heo0XOQUMBIX /ISt
O0CBOEHHUSI JUCUMILIHHbI

Ta6mura 4 — [NepedeHs HHPOPMAIIMOHHBEIX PECYypPCOB

Ne | HaumeHoBaHHe Anpec
n/n

- | Kamanmuuos E.B. Ucnonb3oBanve R | http://www.rbiostats.blogspot.ru
11 06paboTKK SKCIIepUMeHTaIbHbIX
JAHHBIX




The R Development Core Team. The
R Journal

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

['paduueckuit MeToy, pelieHus 3aaa4
JIMHEHHOT'O ITPOrPaMMHPOBaHHUS

http://ru.wikipedia.org/wiki/I'paduyueckui_MeTon_
pellleHUs] 3a[a4u JIMHEeMHOI'o IPOrpaMMHDOBAaHU
i

Bsanwiti M.H. JTuHeliHble HepaBeHcmBa
u KomMbuHamopuka.

thtp://www.mccme.ru/dubna/ZOOl /material/vyalyi.

pdf

Meton Cumriiekc.

http://ru.wikipedia.org/wiki/Cumruiekc-meTos

10. ITepeyens TUIEH3HOHHOTO IPOrPAaMMHOI0 0O0ecIeYeHus:
Tabnurta 5 — [lepeyeHb JIUIEH3MOHHOTO IIPOrPaMMHOTO ObecIeYeHus

Ne HaumeHoBaHue Tur TUIeH3uKd WU HOMep
n/n JIMIeH3UN

1 Bpaysep MozillaFireFox CBo60/1HO-pacIpocTpaHseMast
2 Rstudio CB060IHO-pacIpocTpaHsieMast
g R forWindows CB0OOIHO-pacpocTpaHsiemast
4 Zotero CBob6oHO-pacnpocTpaHsemast
5 Mendeley CBo60IHO-pacpocTpaHsieMast
9 LibreOffice CBoboHO-pacnpocTpaHsiemMas
10 | OpenOffice CB060/IHO-pacrpocTpaHsieMast

11. Ourenounsble cpeacrBa

OneHoYHbIE CpencTBa IpejCTaB/IeHbI B HpHJIO)KBHI/Ie 1.




