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1. Hesap 1 ni1aHUpyeMble pe3yJIbTaThl 0CBOCHUS 1M CHHMIIIMHbBI

Iesbr0 0CBOEHMSI JUCLUIUIMHEI ABIsETCA (POPMUPOBAHUE CIECAYIOMIMX KOMITETEHIIMI:

OIIK-6 CnocobeH TBOpYECKH TNPUMEHATh W MOAUGUIMPOBATH COBPEMEHHBIC
KOMIIbIOTEPHBIE ~ TEXHOJIOTUHM, paboTaTb ¢ NpodeccHOoHaNIbHBIMU  0a3aMu  JIaHHBIX,
npodeccuoHaIBLHO O(hOPMIIATE U MPEACTABIATH PE3YJIbTAThl HOBBIX pa3paboToK.

IIK-1 Cnocoben oOpaGaTbiBaTh M HCIOJIb30BATH HAYYHYI0 U HAyYHO-TEXHHYECKYIO
UHPOPMALIMIO TPH PEHICHUH UCCIENI0BATEIbCKUX 3a/ad B COOTBETCTBUH C HpoduiieM
(HampaBJIEHHOCTHIO) MaruCTEPCKON MPOrpaMMBl.

PesynpTaTramMu OCBOCHUS TUCIMILIMHBI SBISIOTCS CIEAYIONINE HHIUKATOPHI TOCTHKECHUS
KOMIIETECHIINH:

NOIIK-6.1 OmnuceiBaeT pazHooOpa3we, NYTH U  HEPCHEKTHBBl  NPUMEHEHHUS
KOMITbIOTEPHBIX TEXHOJIOTHH B COBPEMEHHOM Oronoruu

NOIIK-6.2 Hcnonb3yeT KOMIBIOTEPHBIE TEXHOJOTHH U TpodeccHoHaNbHbIe 0a3bl
JAHHBIX TP IJIAHUPOBAHUU NMPO(ECCHOHANBHOM AeATeIbHOCTH, 00OCHOBBIBAET UX BBIOOP

NIIK-1.2 OcymiecTBiseT MOUCK, aHAIHU3 U 0000IICHIE HAYYHOU U HAYYHO-TEXHUYECKOU
UH(OPMAaLIMK IPU PEIIEHNH KOHKPETHBIX MCCIIEI0BATENIbCKUX 3a/1a4

2.3ama4m 0CBOCHUA JUCHHUIIMHBI

— OCBOMTb COBPEMEHHbIE IPOIpPAaMMHbBIE TEXHOJOTMM JJIs XpaHEHUs, IIOMCKa,
HAKOIUICHHUS, CTPYKTYpHU3alliY, aHAJIN3a U BU3YAIU3al[M1 HAYYHbIX JTAHHBIX.

— HayuuTbCst npuMEHSTh MOHATUHHBIN annapaT MHOTO(AKTOPHOTO aHajlu3a AAHHBIX IS
pelIeHus MPaKTHIECKUX 3a7a4 Mpo(ecCHOHATBHON NesITeTLHOCTH.

3. MecTo TUCHUILIUHBI B CTPYKTYpe 00pa3oBaTeibHON MPOrpaMMbl

Huctunnuaa otHOcUTCs K biioky 1 «/lucuuminael (MOTyIN)».

JlucuumniauHa OTHOCHTCS K dYacTh 00pa3oBaTeNbHON MporpaMMbl, QopMupyemMon
YY9aCTHHUKaMU 00pa30BaTEIbHBIX OTHOLIEHUH, TIPeIyIaraeTcsi 00 yJaronmmcs: Ha BIOOD.

4. Cemectp(b1) ocBOeHHS U (popMa(bl) MPOMEKYTOYHON ATTECTAIUM MO JUCHHUILINHE

[IepBb1it cemecTp, 3a4er

5. BxogHble TpeOOBaHuUs AJIs1 OCBOCHHS IMCUUIITIHHbBI

Jljis ycTIenHOro OCBOCHUS JUCIHUILIMHBI TPeOYIOTCSl KOMIIETEHIIMH, c(hOpMUpPOBaHHBIE B
XO0/Ie OCBOEHHS 00pa30BaTeIbHBIX IPOrpaMM NPEALIECTBYIOIIETO YPOBHS 00pa30BaHusl.

JUis  yCcHemHOro OCBOEHHS JAMCHUIUIMHBI TpeOYyloTCs pe3ysibTarbl OO0y4YeHHs IO
CIEAYIOIMM JUCHMIUIMHAM: MartemaTtuyeckue MeToAasl B Ouosioruu, MHopmanmoHHble
TEXHOJIOTUH B OHOJIOTHH.

6. S3bIk peasm3zanumn

Pyccknit

7. O0beM AUCHHUIIIMHEI

OO6m1ast TpyI0€MKOCTh TUCIHUIUIMHBI COCTABIISET 2 3.€., 72 9acoB, U3 KOTOPHIX:
-JEeKIUH: 8 4.

-cemuHap: 18 4.

O0BbeM caMOCTOSTENLHON padOThI CTY/ICHTA ONpeaeNieH YIeOHBIM IIaHOM.

8. Conep:kanue TUCHUILUIUHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Paznen 1. O630p coBpeMeHHbBIX HHPOPMALIMOHHBIX TEXHOJIOTUI
Tema 1. ba3zsl on-line



PaGora c 6a3amu nannbix (FishBase, Catalog of Fishes, GBIF, NCBI u np.)

Tewma 2. SI3b1k iporpamMmmMupoBanus R kak HHCTpyMeHT paboThI ¢ on-line 6azamu.

3nakomMcTBO ¢ R - makeramu g s¢ddekruBHoi paboTsl ¢ dTMu Oazamu (rfishbase,
rfisheries, taxon).

Tema 3. Cpenctsa amst 3¢pGEeKTUBHON paOOTHI ¢ AIEKTPOHHBIMU JOKYMEHTAMH.

Cucrema xkommbproTepHoit BEpcTkH TeX / LaTeX. Cunrakcuc s3bika pasmeTku. OyHKimm
U UX OCHOBHBIE KaTE€rOpHUHU.

bubnuorpaduueckue MmeHeHKEPHI.

Pa3nen 2. OCHOBHBIE CTaTUCTUKU

Tewma 1. bazoBele cratucTuku

Onucarenvhast cratuctuka (Descriptive —statistics). KoppensuuonHas wmaTpuia.
Kpurepuii CtbrofieHTa cpaBHeHUs cpenHux. I pynnupoBka u ognodakropHas ANOVA.

Tewma 2. OCHOBHBIE 3aKOHBI Paclpe/ICICHUsI.

HopmansHoe pacnpenenenue. Ilapamerpsl u ouenku. BpiGopouHoe pacmpeneneHue.
[lenTpanbHas mnpenenbHas TeopeMa. lloHATHE W CTATUCTUYECKUE XApPAKTEPUCTUKH pAla
pacnpenenenusi. ['eHepamus ciaydaiiHbIXx uucen. Meroa BepositHocTHOM Oymaru (Normal
Probability Plot).

Tema 3. CtaTHCTHKA BEIBOJIOB.

[IpoBepka rumotes. t-pacmpenenenue. [IpuMenenue t-tecta st ABYXBBIOOPOYHBIX
naHHbIX. [IpruMeHeHue HenmapaMeTpUyecKoro TecTa AJs MapHbIX JAaHHBIX. [[ByXBBIOOPOYHBIH t-
tecT. [IpoBepka paBeHcTBa nqucnepcuu. llpuMenenue t-tecra Juist IBYyXBBIOOPOUHBIX JaHHbIX.
[IpumeHeHne HemapaMeTPUUECKOTo TecTa i ABYXBBIOOPOUHBIX HaHHBIX. ANOVA.

Pa3nen 3. CoBpeMeHHbIE METO/1bl BU3yaJIU3aLlUU JAHHbBIX

Tewma 1. [TakeTsl NPUKIIATHBIX TPOTPAMM.

I'padmyueckue BO3MOXHOCTH HamboJiee TOMYJISPHBIX IMAKETOB MPUKIAIHBIX MPOrpaMM
MS Excel, Statistica, SPSS, Past, SSPS u np.

Tema 2. OcHOBBI IporpammupoBaHus B cpeze R.

Bosmoxnoctn 0azoBoro makera. [IpoaBuHyThle CpeacTBa BH3yaldH3alldd — IMaKeT
ggplot2, lattice. Co3nanue MHTEpaKTUBHOM rpaduku cpeacrBamu nakera shiny u plotly.

Paznen 4. O630p METOOB MHOTOMEPHOM CTaTUCTUKU

Tewma 1. JInneliHOE MHOTOMEPHOE MOJACIIMPOBAHNE B3aUMOCBSI3EH.

Jluneitnas perpeccuonHast Mmojaenb. Onucanue moxyist Multiple Regression.

Tewma 2. KiaccudukanioHHbIN aHATH3.

JuckpuMuHaHTHBIM aHanu3. KriactepHwiii ananmu3. JlepeBbs KiaccuPUKAUU M HX
CBOICTBA. BhIUnCIUTENbHBIE METO/BI.

Tema 3. MeTonbl peayKIMK JaHHBIX.

®axropusiii ananu3 (Factor Analysis). Meton riiaBHBIX KOMIIOHEHT M KJIaCCU(DUKALIMS
(PrincipalComponents &Classification). MHOrOMepHBIH aHATU3 JAHHBIX.

9. Tekymuii KOHTPOJIb MO AUCHUIIHHE

Texymuii KOHTpOJIb IO JWUCHUUIUIMHE IPOBOAMUTCS IIYTEM KOHTPOJSA IOCELIAEMOCTH,
MIPOBEJCHUS KOHTPOJIbHBIX paboT, TECTOB MO JIEKIIMOHHOMY MaTepuany u Gukcupyercs B popme
KOHTPOJIbHOM TOYKH HE MEHEE OJTHOTO pa3a B CEMECTP.

OueHouHbIE MaTepHUajbl TEKYIIEro KOHTPOJA pa3MemieHsl Ha caiite TI'Y B pasnene
«Hupopmarnust 06 oOpa3oBaTenbHON mporpamme» - https://www.tsu.ru/sveden/education/eduop/.

10. ITopsinok npoBeieHUs] U KPUTEPUH OLIEHUBAHUS MIPOMEKYTOYHOM aTTeCTAllUH

3aueT B TEPBOM CEMECTpe MPOBOAUTCA B (opMe aHaTUTHYEeCKOH paboThl, UTOT
AHAJTUTUYECKUN OTUYET, C UCIOJIb30BaHUEM COBpeMeHHOU mHporpaduku. [IpogomKuTenbHOCTD
3aueTa | 4ac.

Pabota 3akirovaercst B MpOBEICHUN aHAN3a IAHHBIX 110 TPUMEPHON CTPYKTYpE.



AHanu3 TepeMeHHBIX, (OpPMyIUpOBaHHE THUIOTE3, NPOBEpKAa MaHHBIX, BHIOOP
a/IeKBaTHBIX METO/IOB aHAJIN3a, BEIOOP METOJIOB BH3YyaJIM3allM1, CO3/JaHNE OTYETa B BUIE CXEMBI
HAYYHOH MmyOiIMKamnuu.

«3a4TEHO» CTaBHUTCS, €CIM OOyJaroIuiics 1aéT MOJHBIN U MPaBUIBHBIA OTBET, OTBEYAET
CBSI3HO, MIOCTIEIOBATEIBHO, CAMOCTOATENIBHO JIEJIAeT BHIBOJIBI JIMOO €CIIM B OTBETE JOIMYIIEHBI 12
HETOYHOCTH, KOTOPBIC YYAIIMICS JIETKO HCIPaBiseT caM WM C HEOOJBIION IMOMOIIBIO
IpernoaaBaTes.

«HE 3aYTEHOY» CTABUTCS, €CIM O0YdYaloIMiCs OOHapyKMBaeT He3HaHUE OOJbIICH YacTH
Marepuaia, HE MOXKET CaMOCTOSTEIbHO CAENaTb BBIBOJABI, peYb TpPEpbIBUCTa U
HEeTocJIeI0BaTebHa, JOIMYCKAIOTCA TpyOble OMIMOKH, KOTOpBIE HE HCIPABIAIOTCS OaXe C
IIOMOMIBIO IIPENOAaBATEI.

OueHoYHbIE MaTepHaJbl IS IPOBEICHUS MPOMEKYTOYHOM aTTeCTallMy pa3MelIeHbl Ha
caiire TI'Y B pasmene «Mudopmanus 00  oOpa3oBaTeNbHOM — mporpaMme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) DJNEeKTPOHHBIA Y4eOHBIN Kypc MO JUCHUILIMHE B 3JIEKTPOHHOM yHUBepcuTeTe «iDOy -
https://Ims.tsu.ru/course/view.php?id=18901

6) OneHouyHble MaTepHalIbl TEKYIIETO KOHTPOJSI U MPOMEXKYTOYHOW AaTTecTaluu 10
JOUCILAIIINHE.

12. [lepeuens yueOHoIi 1uTEpaTyphl U pecypcoB cetn UHTepHeT

a) OCHOBHas JUTEparypa:

— KabakoB P.M. R B neiictBun. AHanu3 U BH3yanu3auus JaHHBIX Ha si3bike R / P.U.
Kab6akos.. — M. : JIMK Ilpecc, 2014. — 580 c.

— IllunynoB A.b. Harnsnnas cratuctuka. Mcnons3yem R! / A.b. Ilunynos [u np.] —
Mocksa: JIMK Ilpecc, 2014. - 298 c.

— Accanx k. Hludpponanku. CBobona u Oynyiiee MHTepHeTa [DneKTpoHHBIH pecypc] /
Jx. Accamxk, O. Mwomnep-Maryn, JIx. Annens6aym, XK. [lummepman. — M. : A30yka, 2014. —
224 c.

—bemsixoB H.C. TEX nns Bcex: opopmiieHHe yd4eOHBIX M Hay4yHBIX paOOT B CUCTEME
LATEX / H.C. bensixos, B.E. ITamom, I1.A. CagoBckuii — Mocksa : IUBPOKOM, 2012 — 203
c. - URL: http://sun.tsu.ru/limit/2016/000458943/000458943.pdf

0) JOTMONHUTEIbHAS TUTEpATypa:

—Zuur A., Ieno E. N., Meesters E. A Beginner's Guide to R. — Springer Science &
Business Media, 2009. // 10.1007/978-0-387-93837-0

— Kordon A. Applied Statistics Using SPSS, STATISTICA, MATLAB and R. — Berlin,
Heidelberg : Springer-Verlag, [Electronic  resource]. - 2007 -  URL:
http://dx.doi.org/10.1007/978-3-540-71972-4. [lata o6pamenus: 29.09.2016.

B) pecypchl cetu IHTEpHET:

— Wickham, H. (2021). Mastering shiny. "O'Reilly Media, Inc.". — URL:
https://mastering-shiny.org/preface.html

—Froese, R. and D. Pauly. Editors. 2022. FishBase. World Wide Web electronic
publication. www.fishbase.org, version (02/2022).

— Fricke R., Eschmeyer W. N., Van der Laan R. Catalog of fishes: genera, species,
references //California Academy of Sciences, San Francisco, CA, USA http://researcharchive.
calacademy. org/research/ichthyology/catalog/fishcatmain. asp. — 2018.

— GBIF. GBIF occurrence download. —2018.

13. Ilepeuenb HHGPOPMALMOHHBIX TEXHOJIOT U

a) TUIICH3MOHHOE ¥ CBOOOTHO PacpOCTpaHsIEMOE MPOTrPaMMHOE O0ecTIeueHue:


https://mastering-shiny.org/preface.html

— Microsoft Office Standart 2013 Russian: nmaketr nporpamm. BxiiouaeT mpuioXeHUs:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook), R,
RStudio;

— IMyOJIMYHO JOCTYIHBIE 00JIAYHbIe TEXHOJIOTUH (SIHAEKC TUCK | T.I1.).

0) nH(OpPMAaIIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DIJIEKTPOHHBIN KaTajor Hayunoi OMOIMOTEKH Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DieKTpoHHAas OoubIMoTeKa (pemozutopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index

14. MaTepuajJbHO-TeXHHYECKOE 00ecneuyeHue

AyauTopun Uil IPOBEACHUS 3aHATUH JIEKIMOHHOTO THIIA.

Aynuropun JUis TIPOBENEHUS 3aHATHUA CEMHHApCKOIO THIA, WHIAUBUAYAJIBHBIX H
IPYIIIOBBIX KOHCYJIbTALlM, TEKYIIETO KOHTPOJISA U IPOMEKYTOUYHOHN aTTECTALUH.

ITomerieHust U1l caMOCTOSITENIbHOW paboThI, OCHAIEHHbIE KOMIIBIOTEPHONH TEXHUKOH U
JOCTYIIOM K ceTH VIHTepHeT, B 3JIEKTPOHHYI0 HMH(OPMALMOHHO-00pa30BaTENIbHYIO Cpely U K
MH(POPMALIMOHHBIM CIIPABOYHBIM CUCTEMAM.

15. Undopmanus o paspadorunkax

babkuna Npuna bopucoBHa, kanj. 6uon. Hayk, kKadeapa HXTUOJIOTUN U TUAPOOUOIOTHH,
JIOLIEHT


http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index

