binds to receptors is often used and decides its state variables. They include its position in the cavity, its orientation and its
conformation (torsion angles for each rotating). It is revealed that this leads to a description of the degree of freedom in a
multidimensional space, their boundaries describe the degree of search.

Molecular docking refers to modeling (including computer modeling) of molecular interaction in the context of com-
plementarity and the search for optimal conformations to achieve the desired pharmacological effect.

The proposed algorithms for scientific work on the consideration of applied problems of pharmacology and bioinfor-
matics. The analyzed approach is well suited for solving the tasks.

Key words: molecular docking, drug development, virtual screening, digital transformation of pharmacological

research.
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WCIIOJIB30BAHUE BJIOKYEWH TEXHOJIOT'MA B BETEPUHAPUH

IHonosa Onvea Cepeeesna, kano.eemepunap.nayx., 0oy. orcid.org/0000-0002-0650-0837
Canxm-Ilemep6ypeckuil 20cy0apcmeeHHblil YHUgepcumen semepunaphol meouyutsl, Poccus

PE®EPAT

B crartbe paccmaTpuBalOTCS BOMPOCH MCHOJIB30BAHUS OJOKYEHHOB B Pa3MYHBIX cepax BeTepHHApPHH,
BKJIIOYasl BeTepuHapHoe oOpazoBanme. Tak, B Poccuiickoit @enepanmu eme 2019 co3gaH BeTOMCTBEHHBIN
npoekT «LludpoBoe cenbckoe X03sCTBOY», KOTOPbIM BKIIOYAET B ce0sl TpU dTana: co3jaHue M MHTerpUpoBa-
HUe 0a3 JaHHBIX, BHEJPEHHE MOAYJS «ATpOpEIIeHMsD HAIIMOHAIBHOM MIaT(OPMbI U 3aKIIOYUTEIbHBIN- CO-
3/JaHNE CHCTEMBI HEIPEPHIBHOW ITOJI'OTOBKH CIICIHAINCTOB CEIILCKOXO3SHCTBEHHBIX NPEIIPHUITHI C LEIbI0
(opMHPOBaHUS y HUX KOMIIETEHIMH B 0071acTH U(POBOH SKOHOMHUKH.

[Ipoananu3upoBaHa moiauTeMaTHyeckas pedeparnBHO-OnbIMorpaduyeckas 6aza. OCHOBHOE BHHMaHHE
YACTSUIOCh TaKUM HayKoMeTpudeckuMm OazaMm, xak: Web of Science Core Collection, Medline, PubMed,
PUHII, a Taxoke nannsie noprana eLIBRARY .ru. [IponsBeneHa oneHka CTATUCTHYECKUX JTAHHBIX U ITyOJIHKa-
LIHOHHON aKTUBHOCTH aBTOPOB Ha MPEMET 3aMpoca U UCIIOIb30BAHNS TEXHOIOTHH OJIOKYEHH.

Ienbto wccneI0BaHUS SABUICA aHAINU3 MyOJUKAI[MOHHON aKTUBHOCTH aBTOPOB M PEJICBAHTHBIN MOWCK JaH-
HBIX ¢ 2019-2023r, Ha IpeAMET UCTIOIL30BAHMSI OJIOKYEHH TEXHOJIOTHI B BETEpHHAPUH.

Ecmm B 2019r., o 3anpocy «OJI0OK4YelH B BeTepHHAPUN», CUCTEMa BbliaBasia 7 myosiukanuid, 3a 2020r.-15
crareit, 2021r- 16 crarei, To B 2022r. yxe 25 crareil. Ha nHos6ps 2022, B 2023 r. Haxomurcs yxe 4 mpenpuH-
Ta. Bece 3TH 1aHHBIE CBHIETENLCTBYIOT O TOM, YTO JIAaHHAsl TEXHOJIOTHUS CTPEMHTENILHO HaOupaeT 000poTh B
Hay4IHOH chepe 1 MHOTHE YUCHBIC U MPEANPUHUMATENN BUAAT B HEH OOJIBIINE IEPCIICKTHBEI.

CornacHO MPOBEICHHBIM HCCIEJOBAHUSAM B HAyKOMETPHUECKMX 0a3zaxX JaHHBIX, W paclpelelieHHe UX I0
PEJIeBaHTHOCTH, TIOKA3aJI0 aKTyaJIbHOCTh BHEPEHUS JAaHHOW TEXHOJOTHH, TEXHOJIOTHH OOJBIINX 0a3 JaHHBIX,
OJIOKYCHH TEXHOJIOTHI HE TOJBKO B BETEPHHAPHYIO MPAKTHUKY, HO M BETEPHHAPHOE 00pa30BaHUeE.

Kntouesvle cnosa: 6nok4deiiH, ¢ poBU3aLis, BET epHHAPHSL.

BBE/IEHUE

ITo Mepe yBenu4eHWs] YUCIEHHOCTH HACEICHHS
BO BCEM MHUpPE >KHBOTHOBOJCTBO JOJDKHO MAaKCH-
MaJbHO OBICTPO YMETh aJanTHPOBATHCS, YTOOBI

00€eCIeUnTh JIONEH HE TOJBKO OOJBIINM O00BEMOM
MPOAYKIIMH, HO M KauecTBeHHOU. KauecTBeHHOI He
TOJIBKO T10 BKYCOBBIM I10Ka3aTeJsiM, HO U C TOYKH
3peHHs DKOJIOTHUYECKoi Oe3omacHocTU. Bee 310 3a-
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BHCHT OT T€HETHKH, KOPMIICHUS W, KOHEYHO, OT COJEP-
YKaHUS J)KUBOTHBIX [1]. B cBs3u ¢ 4eM, OH BBEN Takoi
TepmuH Kak «Precision Livestock Farmingy, uto mepe-
BOJMTCS KaK TOYHOE JKMBOTHOBOJICTBO. 3apyOerKHbIE 1
OTECYECTBEHHBIC y4YEHbIE TOBOPST 00 aJpecHOM Jieue-
HHH, HO C Ka)K/IBIM T'OJIOM IOBBIIIAIOTCS TPEOOBAHUS K
TIPOIYKIMH, HACEJICHHE pacTeT, ypOaHW3aIlwsd TPHBO-
JUT K CHWKCHHUIO CENIbCKOXO3SIMCTBEHHBIX YrOAWN U
TUTOJJOPOJTHBIX 3eMelb. UTOOBI MOXKHO OBIIO OBICTPO
aIaNTHPOBATECA K OBICTPOM3MEHSIONINMCS YCIIOBHSM
1 TpeOOBaHUSIM, HY)KHO KPOME «aJpECHOr0» IOJX0/1a,
BBECTH «TOUHBINY. Takum oOpasoM, paboTtast ¢ 0OJIb-
moll 06a3oi JaHHBIX, 03 COBPEMEHHBIX IHU(PPOBBIX
TEXHOJIOTHIT OyIeT HEBO3MOXKHO O0OMTHCH.

3a mocnenHee IeCATHIICTHE TOSIBUIICS PSIT HOBBIX
IUPPOBBIX TEXHOJIOTHH, TAKUX KaK TEIEKOMMYHHUKa-
nuonHble cetu 5G, uaTepuet Bemrei (IoT) u uckyc-
CTBeHHBIN HHTEIUTEKT (Al), KOTOpEIT TpeOyeT ceph-
€3HOTO MOAXOAa M AHAIWTHKY OONbIIMX 0a3 jaH-
HBIX. B cBOIO ouepesnp G10KUEHH TEXHOJIIOTUH SBIIS-
roTcsi 0a30i 1M(POBOI TEXHOJIOTUECH, KOTOpast 00b-
CANHACT MHOXCCTBO APYIrux HOILO6HI)IX TEXHOJIO-
THiA, B OCHOBE KOTOPOW HAXOAUTCS MPO3PAYHOCTh H
MHOKECTBEHHOE KOIIMPOBAaHNUE MMPOBOIUMBIX OTIepa-
Ui («TpaH3aKIHIY», «CICIIOKY).

Tak, B Poccuiickoit ®enepanun ewe 2019 co3nan
BEJIOMCTBEHHBINH MpoekT «IludpoBoe cembckoe X0-
3HCTBO», KOTOPBIH BKJIIOYAaeT B ceOs TPH ITama: co-
3/1aHUC W UHTCTPUPOBAHUEC 0a3 JIaHHBIX, BHCAPCHUEC
MOyl KATPOPEIICHHUS» HAIIMOHAIBLHOH T1aThOPMBI
1 3aKTIOYUTENBHBIN - CO3aHIE CHCTEMbI HETPEPHIB-
HOU TIOATOTOBKH CIICIIHAINCTOB CEIbCKOXO3SIHCTBECH-
HBIX TIPENNPUATHH C HENTbI0 (OPMHUPOBAHUSA y HHUX
KOMIICTCHITUH B 00JIaCTH IU(PPOBOI SKOHOMHUKH.

Takum o6pazom B Poccum OyneT ocymiecTBieHa
NoJIHAsl TpaHc(opMalysi He TOJNBKO BEACHUS Cellb-
CKOTO XO3SICTBa, HO M OyAyT c(OpPMHUPOBAaHBI HO-
BBIC TPeOOBaHUS K ITOITOTOBKE CIICIIHATHCTOB.

MATEPHAJIBI U METO/IbI

[Ipoanani3upoBaHa MOJMTEMAaTHYCCKas pedepa-
TUBHO-OMOIHoOTpadmdeckas 6a3a. OCHOBHOE BHHMa-
HUE YACISIIOCh TAKUM HAYKOMETPUISCKIM 0a3aM, Kak:
Web of Science Core Collection, Medline, PubMed,
PUHL, a Taxke nannele noptana eLIBRARY.ru.
ITpoun3sBeeHa OIeHKa CTaTUCTUUECKUX JaHHBIX U TTy0-
JIUKAIIMOHHOW aKTMBHOCTH aBTOPOB Ha TpeIMeT 3a-
MpOCa ¥ UCTIOIb30BAHMS TEXHOIOTHUH OJIOKUEHH.

Ienbro wccaeIOBaHUS SIBUJICS aHAIU3 ITyOsmMKa-
[UOHHOW aKTHBHOCTH aBTOPOB M PEJICBAHTHBIN ITO-
ucK faHHbIX ¢ 2019-2023r, Ha npeaMeT UCIOJIb30Ba-
HUs OJIOKYCHH TEXHOJIOTHI B BETCPHHAPHU.

PE3Y/IBTATBI H ObCY/K/I[EHUE

[Tocne w3ydeHWss HayKOMETpUUECKHX 0a3 jaaH-
HBIX 3apYOEXHBIX U OTEYECTBECHHBIX aBTOPOB OBLIO
YCTAHOBIICHO TI0 IMyOIWKAIMOHHONW aKTHBHOCTH, 4TO
KOJIMYECTBO ITyOIUKAIMHA €KETOTHO YBEININBACTCS.
Tak, MeHsieTCsl M 3apoc B MOUCKOBOM cUCTEME caii-
Ta sciencedirect.com 3a mocnexnue 5 ner. Ecnm B
2019r., mo 3ampocy «OJIOKYCHH B BETEpHHAPUUY,
cucreMa BbImaBasia 7 myOnwkammid, 3a 2020r.-15
crarelt, 2021r- 16 crarelt, To B 2022r. yxe 25 cra-
teil. Ha nos6ps 2022, B 2023 1. Haxomurcs yxe 4
npenpuHTa. Bee 3Ti TaHHBIe CBUIETEIECTBYIOT O TOM,
YTO JJAHHAsl TEXHOJIOTHUSI CTPEMHUTENIFHO HabupaeT 060-

POTBI B Hay4HOH cdepe 1 MHOTHE YUEHBIE U TIPEIIIPH-
HUMATeNH BUAAT B HEH OOJIBIINE MEPCHICKTHBBI.

[IpakTHyeckoe 3HAYEHHE TAKUX TEXHOJIOTHH, TaK
)K€ OTPAKEHO KaK Ha BETEPHUHAPHBIX caiTax u Qopy-
Max, TaK ¥ HayYHbBIX CTaThsX. bIoKueiH Hanwm cBoe
MECTO KaK Cpe/id DKOHOMHCTOB, TaK M CPEAN MEIH-
KOB M TIPOM3BOAMTENEH JIEKapCTBEHHBIX CPEJCTB.
TpamuunoHHO Takoro poja mIaThopMbl OTCIIEKHBA-
HUS 0a3 JaHHBIX HCIIONB3YIOTCS MHOTHMH (papma-
LEBTUYECKIMHU KOMITAHMSAMH JUIST KOHTPOJIA KauecTBa
JIEKapCTB W MOBBIIICHHST YPOBHS MIPO3pavyHOCTH Ce-
pBl TIpou3BOZCTBa. TeM He MeHee, IO-TPEKHEMY
CJIO)KHO CBSI3aTh 3aMHTEPECOBAHHBIC CTOPOHBI B 00-
JaCTH HApKOTUYECKHX M IICUXOTPOIHBIX CPEICTB
HCKJIIOYMB BO3HHUKHOBEHUSI KOH(DIMKTOB HHTEPECOB
[2]. Tak e OIIOKYEHH B BETEpHUHAPHH, I KOHKPETHO
(hapMakoIOroB, MO3BOIHUT UCKIIOYHNTE (parpcruuka-
LU0 JICKAPCTBEHHBIX NpernapaTtoB. DapmareBTHde-
CKHE KOMIIaHHMH, & TEOPETHYECKH M MOTPEOUTENH, C
MOMOIIIBIO OJIOKYEHH TEXHOJOIUWIl MOTYT OTCIIEXKH-
BaTh Ha JIIOOOM YPOBHE MECTOHAXOK/ICHHE Nperapa-
Ta B IEMOYKE IIMKJIA JICKAPCTBEHHBIX CPEJICTB.

Komnanus Yumwoof Natural Pet Food u3 Jlac-
Beraca paspaborana miat¢popMy Ha OCHOBE OJIOK-
YyelHa, KOTOPYI0 MOXXKHO HPUMEHSTh B 300MHIY-
CTPHM IIPU TECTHPOBAHWM TOW WIJIM MHOM TPOIYK-
[IM{; B YaCTHOCTU — KOPMOB JUISl JXMBOTHBIX. TeXHO-
Jorusi OJOKYelHa TO3BOJISIET MPUBJIEKATh YYaCTHU-
KOB JUIsl UCTIBITAHUH MPOJYKTOB W JEIUTHCS MOIY-
YEHHBIMHU JAaHHBIMU C MOTPEOMTEISIMH B YCIOBHAX
TIOJTHOW TIPO3PavHOCTH.

B cdepe oOpazoBanms O6JI0KYEHH TOIBKO HaOmpa-
FOT CBOIO TOMYJBIpHOCTE. Tak, B ceHTsiOpe 2022 cTano
W3BECTHO, 9TO Kopropatwst IBM OyzaeT cotpymHI9IaTh
¢ mratdopmoii VetBloom. bmaromaps uHTerpanuu
TexHoJoruu pactnpeneneHHoro peectpa (DLT), sko-
CHCTEMa I03BOJIUT NPOBEPHUTH HAIUYHE COOTBETCTBY-
0IIero 00pa3oBaHMsl y BETEPHHAPOB, M HAa OCHOBE
9TOI MHpOpMaUu paboTOIATEIN CMOTYT TOA00PaTh
KOMIIETEHTHBII MEPCOHAl ¢ HEOOXOIMMBIMH HaBBIKa-
Mmu. Kpome Toro, BeIcIIMe y4eOHbIE yIPEkKICHUS CMO-
TyT HaOJII0/IaTh 32 CIIPOCOM Ha 00yJaroIue mporpam-
MBI U1 BeTepuHApoB [3], 310 mo3BoiuT BY3am orne-
HHMBaTh KOMIIETEHTHOCTh CYHIECTBYIOIIUX IIPOTPaMM,
KOPPEKTHPOBaTh pabouyue IMporpaMMbl Ha OCHOBE
KOpPEISIIHOHHOTO-PErPECCUBHOIO  AHAIIN3a, TeM 00-
JIee UTO €CTh YCIIELIHBIN OIBIT Pa3HbIX CTpaH [4,5].

[locnennue AOCTHXKEHHS B TEXHOJIOTHH OJIOK-
YelWH OTKPBUIN IIHPOKUI CHEKTp ACLEeHTPAIN30BaH-
HBIX U paclpe/ieIeHHbIX CUCTEM B OCHOBHOM B (U-
HaHCcOBOH cepe. Hambosee cyiecTBEHHBIM BKJIa-
JIOM 3TOH TEXHOJOTHH SBJSIETCSA N30aBIeHUE OT CTO-
POHHEro (yHKIIMOHUPOBAHHS B KA4ECTBE MOCPEAHHU-
Ka B CHCTeMax, TpeOyromux ocoboil KoH(uaeHIH-
AIBHOCTH TSI JTFOOOTO BHJIa TPaH3aKIui [6].

3AK/TOYEHHUE

CorynacHO MpPOBEJICHHBIM  HCCIEIOBAaHUSIM B
HAyKOMETPUYCCKUX 0a3ax MaHHBIX, U pacIpejere-
HUE UX 10 PeIeBaHTHOCTHU, NOKAa3aJI0 aKTyaJbHOCTh
BHEJIPCHHSI TAHHOW TEXHOJIOTHUH, TEXHOJIOTUU OOJTb-
mux 0a3 JIaHHBIX, OJIOKYECHH TEXHOJIOTHH HE TOJBKO
B BETEPUHAPHYIO MPaKTUKYy, HO WU BETEPUHAPHOE
obpazoBanue. EcTh ycmeniHbie OMBITHI O peajm3a-
OUU BeIOMCTBeHHOTO mpoekta «L{udpposoe ceinb-
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CKOE€ XO03sHCTBOY, K HUM oTHOCAT MCX P® crenyro-
mme pernoHsl: HoBocmbupcekyio obmacts, Kpacuo-
Japckuil u Anraifickuii kpast.

Ectb onbIThI 3apy0eKHBIX KOJUIEr-IperojaBaTesiei
TI0 WCIOJIb30BaHUIO OJIOKYEHH TEXHOJIOTHH MpH MOJIro-
TOBKE CHELMAIICTOB B BY3e, KoTOpBIE AayT BO3MOXK-
HOCTb OLICHMBATH KOMIICTEHTHOCTh CYIIECTBYIOIIHX
TIPOTPaMM, OTKOPPEKTHPOBATh paboure MpOrpaMMbl Ha
OCHOBE KOPPEIIALIMOHHOT0-PErPECCUBHOTO aHAIIH3A.
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USE OF BLOCKCHAIN TECHNOLOGY IN VETERINARY PRACTICE
Olga S. Popova, PhD of Veterinary Sciences, Docent, orcid.org/0000-0002-0650-0837
St. Petersburg State University of Veterinary Medicine, Russia

The article discusses the use of blockchains in various areas of veterinary medicine, including veterinary education. So,
in the Russian Federation, as early as 2019, a departmental project "Digital Agriculture" was created, which includes three
stages: the creation and integration of databases, the introduction of the "Agricultural Solutions" module of the national
platform, and the final one - the creation of a system for continuous training of specialists of agricultural enterprises in
order to form of them competencies in the field of digital economy.

The polythematic abstract-bibliographic base is analyzed. The main attention was paid to such scientometric databases as:
Web of Science Core Collection, Medline, PubMed, RSCI, as well as data from the eLIBRARY .ru portal. An assessment of
the statistical data and publication activity of the authors regarding the request and use of blockchain technology was made.

The aim of the study was to analyze the publication activity of the authors and relevant data search from 2019-2023,
regarding the use of blockchain technologies in veterinary medicine.

If in 2019, at the request of "blockchain in veterinary medicine", the system issued 7 publications, for 2020 - 15 arti-
cles, 2021 - 16 articles, then in 2022. already 25 articles. As of November 2022, in 2023, there are already 4 preprints. All
these data indicate that this technology is rapidly gaining momentum in the scientific field, and many scientists and entre-
preneurs see great prospects in it.

According to the studies conducted in scientometric databases, and their distribution by relevance, showed the rele-
vance of introducing this technology, big database technology, blockchain technologies not only in veterinary practice, but

also in veterinary education.

Key words: blockchain, digitalization, veterinary medicine.
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