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CoBpeMeHHbIE SA3bIKM MTPOrPaMMHUPOBAHUS CTAJIM HEOTHEMJIEMBbIM MHCTPYMEHTOM aBTOMATHU3aLUU
00pabOTKM HAYyYHBIX JTAHHBIX. B OTIMYME OT crenuain3upoBaHHBIX IPOrpPaMM, OHH 00€CIIeYnBaIOT
UCCIIEIOBATEISIM 3HAYUTEIBHYIO METOJIOJIOTHYECKYI0 THOKOCTB: TO3BOJSIFOT MOIU(PHUIIMPOBATH
QITOPUTMBI B COOTBETCTBUU C TPEeOOBAHUSAMHU KOHKPETHOTO MCCJIEIOBAHUS, WHTETPUPOBATH
pasInyHble AHAIUTUYECKHUE MOJXOJAbl U MPEJCTABIATh pEe3yJbTaThl B HAaCTpauBaeMbIX (hopmarax
BU3yaIM3allMi. SIpKUM TNPUMEpPOM TaKOro HHCTpyMeHTapust ciykuT Jupyter Notebook —
UHTEPAaKTUBHAs BBIYMCIHMTENbHAS cpena Ha ocHoBe Python, R, Julia u np., coderaromas
UCTIOJIHAEMBIA KOJ, TEKCTOBbIE aHHOTALMU M TrpaduyecKue NpeACTaBICHUS MAHHBIX B €IUHOM
JIOKYMEHTE.

JlaHHBIN METO/ aHaTN3a SKCIEPUMEHTAIBHBIX JIaHHBIX, IPU YCIOBUHM KOMIIETEHTHOTO TPUMEHEHHUS
OOIIIETOCTYITHBIX WHCTPYMEHTOB, OOECIEYMBACT KOMIUIEKCHOE peIIeHHE 3aJad CTaTUCTUYECKOU
OLICHKH PEe3yJIbTaTOB MCCIIEOBAHMS, BKJIIOYAs MPOBEPKY HOPMAIBHOCTH PACHPENEIICHUS, PACUET
3HaueHuil p-value, ompejeseHHe MOIIHOCTH KPUTEPUEB, ONTHMHU3AIUI 00bEMa BBIOOPOK U
TeHEepalUI0 PENpPe3eHTAaTUBHBIX TIpaHUKOB, B paMKaxX €IMHOT0 Ipoliecca, aganTHPOBAHHOIO K
cnenuguke KOHKPETHOro Au3aiiHa sKkcnepuMeHnTa. CoxpaHeHue ainroputMa oOpabOTKH JaHHBIX U
pe3yJbTaTOB YK€ NPOBEIEHHOTO (MUJIOTHOIO) HCCIEAOBAaHUS CIOCOOCTBYET OOECIEUEHUIO
BOCIPOM3BOAMMOCTH HAYYHOI'O IKCIIEPUMEHTA.

Tak, nA7I8 CTaTUCTUYECKOW OLIGHKH TIapaMeTpOB TPEBOKHOCTH Y TPAHCT€HHBIX IKUBOTHBIX,
MOJIETIUPYIOIINX  OOKOBOM  aMHUOTpOPHUUECKMH  CKJIepOo3, M  KOHTPOJBHOM  TpyHIbel  C
HEMOAM(DULIMPOBAHHBIM T€HOMOM B TecTe «lIpunogHAThI KpecTooOpa3Hblid TaOUPHHT» HAMH ObLI
peann3oBaH aropuT™ B cpenie Jupyter Notebook, oOecrieunBaromuii aBTOMaTU3MPOBAHHBINA TIO00D
CTaTHCTUYECKUX KPUTEpPHEB M pacu€T p- value s KaxJoro MccienyeMoro mapamerpa. AHaius3
JaHHBIX  BBISIBWJI ~ TEHIASHIMIO K  YBEJIMYEHHUIO BPEMEHU  MpeObIBaHUS  I'e€HETUYECKU
MOJIU(HUIMPOBAHHBIX MBIIIEH B IpeMOpOUIHON cTaauu (n=7) B 3aKpPBITHIX pyKaBax JAOUPHHTA 110
CPaBHEHHMIO C KOHTpojieM (n=9), 4TO MOXKET KOppPEIUpPOBaTh C IOBBIIMIEHHON TPEBOKHOCTHIO

skcrepuMeHTaabHO# rpymmsl (P = 0.056, Manna-Yurau U-test).
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Modern programming languages have become an indispensable tool for automation of scientific data
processing. Unlike specialized programs, it provides researchers with considerable methodological
flexibility as it allows to modify algorithms according to the requirements of a particular study, to
integrate various analytical approaches and to present results in customizable visualization formats.
Jupyter Notebook is a striking example of such a toolkit. It is an interactive omputing environment
based on Python, R, Julia, etc. that combines executable code, text annotations, and graphical
representations of data in a single document.

When implemented using properly utilized open-access tools, this analytical approach provides a
comprehensive solution for the statistical evaluation of research outcomes. It integrates key tasks,
including normality distribution assessment, p-value calculation, statistical power determination,
sample size optimization, and generation of representative visualizations, within an unified workflow
tailored to the experimental design. Preservation of the data processing algorithm and pilot study
results facilitates reproducibility of the scientific experiment.

Thus, we implemented an algorithm in the Jupyter Notebook environment for the statistical
evaluation of anxiety-related parameters in transgenic animal model of amyotrophic lateral sclerosis
(ALS) and a control group with an unmodified genotype using the Elevated Plus Maze test. This
algorithm enables automated selection of statistical criteria and calculation of p-values for each
analyzed parameter. Data analysis revealed a tendency toward increased time spent in the closed arms
of the maze by genetically modified mice in the premorbid stage (n=7) compared to controls (n=9),
potentially correlating with elevated anxiety levels in the experimental group (p = 0.056, Mann-
Whitney U-test).



