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SECTION I. INFORMATICS AND COMPUTER ENGINEERING

Banarpamesuu B.J.
K Bomnpocy co31aHusi OHTOJI0TUM MHOTOYPOBHEBBIX JC

Canxm-Ilemepoypeckuii [ ocyoapcmeennwlii 31eKmpomexHudecKuti yHusepcumem
(Poccus, Canxkm-Ilemepbype)
doi: 10.18411/ggqws-15-04-2022-01

AHHOTANUA

MmuoxxecTtBo 6a3 3Hanuit (b3), Moiy4eHHBIX B pe3y/IbTaTe CUCTEMHOTO aHAJIN3a YKCIEPTHBIX
cucreM (9C), 06beanHsIeM B OHTOJIOTHIO MHOTOYpoBHEBBIX DC (MOC). YTouHseTcst BBIOOp s3bIKa
nporpammupoBanus Juisi ucnoHsromiei cuctemsl (MC). O06cyxmaercs: pa3paboTka HCTIOTHSIOMICH
CUCTEMBI (OHTOJIOTUU BEPXHETO YpOBHs). PaccMaTpuBaroTcss OHTONOTHH U 0a3bl 3HAHUH Kak rpadbl
U aHAJIM3UPYIOTCS BOIMPOCHI PabOThl C HUMU KaK B CTaTUYECKOM, TaK U B JUHAMUYECKOM PEXUME.
Oco0oe BHUMaHHE YICIACTCS CTaTUICCKOMY PEXKHMY HCIOJIb30BaHUS OHTOJOTHH. Tak kak MOC
OJIHOBpeMeHHO ucmnonb3yeT aABe b3, To MOC paccmaTpuBaercs kak runeprpadoBas MOAETb.

KiroueBble cjioBa: OHTOJIOTHS, 0a3bl 3HAHWUW, rpadbl, CTATUYCCKUN H JUHAMHYCCKUN
PEXKHM.

Abstract

The set of knowledge bases (KB) obtained as a result of a system analysis of expert systems
(ES) is combined into an ontology of multilevel ES (MES). The choice of the programming
language for the executive system (IS) is specified. The development of an executive system
(upper-level ontology) is discussed. Ontologies and knowledge bases are considered as graphs and
the issues of working with them both in static and dynamic modes are analyzed. Particular attention
is paid to the static mode of using the ontology. Since the MES simultaneously uses two knowledge
bases, the MES is considered as a hypergraph model.

Keywords: ontology, knowledge bases, graphs, static and dynamic mode.

B pe3ynbraTe cHCTEMHOIo aHajaM3a MHOTOYPOBHEBBIX SKCIEPTHBIX cUCTeM [3] MOIydeHo
MHOro 0a3 3HaHMH, omMchiBaromXx padoty OmnokoB OC. IlpeacraBnsercss 1eneco00pa3HbIM
nocTpouTh M3 HUX oHTojoruro MOC. Pa3paboTky OHTONOrMH Jydille MPOBOAWUTH HA peabHOMN
CUCTeME, MYCTh M YHpPOIIeHHOH. /[ 3Toro HeoOXOAWMO MPOBECTH YTOYHEHHE BbIOOpa S3bIKA
IIPOrpaMMUPOBAHUS Ul CO3JAaHUS OHTOJIOTUM BEPXHErOo YpOBHs, pa3paboTaTh 0O0BEIMHEHHYIO
YIPaBISIOLIYIO cucTeMy 715t oHTosiornd MOC 1 mpogyMars criocoObl MCIOIb30BaHUSI OHTOJIOTHH.

Bb100p si3bIKa NPOrpaMMHUPOBAHMS.

B [5] mpoBonuTcs obocHOBaHME BhIOOpa s3bIKa peanu3anuu. s dopmanusanuu 3HaHUN
JKCIEepTa MCIOJB3YEeTCS HCUUCIEHUE TPEAMKATOB. 3HAHMUSA JeNATCS Ha JEKJIapaTUBHbBIE U
nporenypHsie. s peanu3anuy UCYUCICHUS MPEeIUKaTOB MPeKpacHo MoaAXouT sA3bik [Ipostor [1],
B KOTOPOM SIBHO 3aIMCHIBAIOTCS JEKIAPATUBHBIC 3HAHWS, a TPOLEAYPHbIC 3HAHUS PEaTH3yIOTCS
ucnonssomeit cucremoit [Iponora. Ho B Ilponore He 3¢ dexkTUBHO HCIOIb30BaHUE apU(PMETUKU U
OTpaHUYEHBI BO3MOXXHOCTH HCIOJB30BaHUS Tpaduueckoro mHTEpdeiica. A YHCIO TPEeAMETHBIX
obiacTeif, B KOTOpBIX 3TO HEOOXOAMMO, OYEHb BeNMKO. Jlamee Ansi MpeACTaBICHUS 3HAHUH
paccmarpuBaeTcs A3bIK JIUch, HO HAa HEM HaJl0 pasbITphIBaTh yHpasisollyto cuctemy IIposmora —
MOUCK TO oOpasiy B TIiIyOuHel C Bo3BparoM. Peammzamms Ha Jlucme OC mokasana
11e1eco00pa3HOCTh pa3JieleHHsl JeKJIapaTUBHBIX 3HaHMW Ha moBepxHOcTHbIE (I13) u royOuHHBIE
(I'3) (mpouenypsl Ha s3plke peanu3anuu). Ho onsTh ke OTCYTCTBHE XOPOIIUX MaTeMaTHYECKHUX
OoubmuoTexk u rpaduuecKknx MHTEPHEUCHBIX CPENCTB, MPUBEIO K OCO3HAHHUIO TOTO (hakTa, 4TO B
KayecTBE s3bIKa peaM3alliu 11e1ecoo0pa3Ho BBIOpPATh OAMH M3 S3BIKOB  MMIIEPATUBHOTO
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nporpaMMmupoBaHus. Tak B pabore wucmonb3yercs s3blk [lackanb (cpega MmporpaMMHpOBAHUS
Delphi).

Pa3pa0oTka ucnoJiHAOIEH CHCTEeMBI.

B [4] npoBoauTcs pa3paboTKa UCIIOIHSIOMEH CUCTeMBI. J{J1s1 3Toro pa3pabdarbIiBaeTCsl Kiacc
TBaseZnD, dakTudeckun 00pa3yomii OHTOJNIOTHIO BEPXHETO YPOBHA (TaKk Ha3bIBacMbIe
abcTpakTHble 3HaHUS) [7]. DTOT KJIacCc HCHONB3YeT psJA METOAOB, OCHOBHBIMHU H3 KOTOPBIX
SBIISIIOTCSL METOJbI TPAHCISAIMM 3HAHUM, JIOTMYECKOTO BBIBOAAa M 00BsicHeHHMH. Tak xak MOC
UCIOJIb3YET pa3Hble crocoObl MpencTaBieHus 3HaHu: Ha npasunax npoxykuuu (I1IT) u Ha Gaze
ciucka atpudyroB (CA), To ykazaHHBIE METOABl HEOOXOAUMO MOAU(DHUIIMPOBATH TAaK, YTOOBI OHU
Morsii oopadateiBaTh u 11T u CA [2].

[MpenosxkeHo MmoauuiMpoBats npoieaypy eval_proc(), koropas obecrieunBaet cBsi3b [13 u
I'3 ¥ COOTBETCTBEHHO MPOIeAYpPY MOIYUESHHS OTBETA.

[Ipu peanuzanuu UCTIOTHSIONMIEH CUCTEMBI cO3/1aeTcs o0BeKT Kiacca |BaseZnD, koropsliit
BMecTe ¢ uHTep(delicHbIMU (opMamMH OJIOKOB BBOJA 3HAHMI, JJOTHYECKOTO BBIBOJIA U OOBICHEHUN
CO3/1aéT TaK Ha3bIBAEMYIO «ammnaparHyo» HHcTpyMeHTanbHyo DC (M3C). Ora «annapaTtHas» UOC
ciyxut st o0pabotku b3 umccrnenyeMbix «porpaMMHbIX» 010k0B DC, 3alMCaHHBIX Ha SI3BIKE
skcnepra 160 ¢ momoisto T i CA.

Takum oOpa3om, pa3paboTaHa oObeIWHEHHAs HCHIONHsIOMmAs cuctema. OObeIUHEHHBIH
Tpa”casaTop paboraer u ansa Il m gns CA 0Ge3 nomonHUTENnbHBIX Ipu3HakoB. llponenypa
nonyueHusi orsera GetAnswer tpebyer mpusnaka (¢dmara) «[1I1». duanoru Toxke Moryt ObITh
peann3oBaHbl pa3sHBIMH crioco0amu. SIBHO BBIJENSAETCS BapHAaHT, B KOTOPOM MOTYT OBITh
UCroJib30BaHbl KHOMKA «He 3Hato» u ¢uar «Caarocky». [1oaToMy B 00beIUHEHHYIO HCTIONTHSIONIYIO
cuctemy BBoauM ¢utar «DIg 3». Eciu ator diar He ycraHoBieH, To kHonka «He 3Hato» u diar
«Cnarocby genarorcs HEBUAMMBIMU. T.K. y Hac aBe b3 U COOTBETCTBEHHO HYXHBI JBE
WCTIOJHSIONINE CUCTEMBI, TO OTH (DJaru yCTaHABIMBAIOTCS B HMHTEP(PEHWCHBIX OKHAX OJIOKOB
JIOTUYECKOTO BHIBOJIA.

B [4] npuBeneH mnpumep HCIHONB30BaHUS OOBEAMHEHHON WCIOJHSIONICH CHUCTEMBI B
peanu3anuu aBTOMaTU3UpoBaHHOM oOyuatomneil cuctemsl (AOC) 650Ky Joruueckoro BbiBojaa. b3
OJI0Ka JIOTMYECKOTO BBIBOJIA MCIOJB3YET CIIMCOK aTpuOyTOB, a mcxoaHas b3 meroma QuxOoTOMHH
pean30BaHa Ha MpaBUIaxX MPOIYKIIHH.

Hcnosb3oBanue (BONPOCHI K) OHTOJIOTHH.

B [6] o6cyxnaroTcs BapuaHThl UCTIONb30BaHUs oHTOsI0rn MOC.

B3, Bxomsamue B MOC, 310 omumcanue mpoiiecca paborel OmoxkoB IOC, T.e. 3TO Tpad
(OHTONOTHA), KOTOPBI MOKET HCHOJIb30BAThCS Kak B JAMHAMUYECKOM, TaK U B CTaTUYECKOM
pexume. OTMeTHM, 4To rpad — 3TO He 0043aTeNBbHO MporpamMma, Ho porpaMmma — 3T0 00s3aTeNIbHO
rpad. Ecte cooTBercTBHE: eciaM rpad — B CTaTUYECKOM peXHUME, TO COOTBeTcTBywomas b3 — B
pEeXHUME OHTOJIOTHH; €U rpad — B AMHaAMHUECKoM pexume, To b3 — B pexume OC.

Hcnonusromas cucremMa JI0JkKHa 00eCeunTh He TOJIBKO JMHAMUYECKUH pexuM paboThl 6a3
3HaHui MOC, HO u o0ecnedynTh UX HUCIOJIH30BAaHUE B CTAaTMUECKOM pexHMe (T.e. 0OecrneyuThb
3aJlaHuE BONIPOCOB K OMMUCAaHUIO b3, T.€. k OHTONIOTUN).

JunamMuueckoMy pexuMmy wucrnoib3oBaHusi b3  mocesmena pabora [2]. B [6]
paccMaTpUBaeTCs TOJIbKO peau3alisl CTaTUYECKOr0 PeXHMa padoThl OHTOJIOTHH, Ha 0a3e mpaBuil
NPOAYKIMK U Ha Oasze crucka atpudyroB. Oco0oe BHUMaHue yaensercs b3 uccnenyemoro 6ioka.
Bropas b3 Toxke MOXKeT UCI0Ib30BaThCS KaK B CTATUYECKOM, TaK M B TUHAMHUYECKOM PEKUME.

Ornucanne ¢ MOMOIIBIO TOBEPXHOCTHBIX 3HAHUHN paboThl 0710K0B DC OJIM3KO K OMHMCAHUIO Ha
€CTeCTBEHHOM s3bIke. C moMorpio BorpocoB K B3 (OHTOMIOTMSAM) CMOXEM MOITYYHUTh OTBETHI Ha
€CTECTBEHHOM SI3BIKE O (pparMeHTax paboThI (TIpoiiecca) ucciaeayeMoro 0ioka.

[To omucanuio rpada MOXKHO MOJNYYUTh BepOajIbHOE omMcaHue paboThl Bcero OJOKa, a ¢
MTOMOIIBIO BOMPOCOB MOJIb30BaTEIb MOKET YTOUHUTDH BBIMOJIHEHHE OTIENbHBIX yacTel rpada. s
peanu3au 3Toro pexxuma B o0mryto cxemy MOC Hazo 100aBUThH 650K «BOIPOCH! K OHTOJIOTHMY.
OTBeThl Ha BOIPOCHI OyIyT HOCUTH OOLIMI XapakTep. ITo (hakTHuecku ucrnoiabzoBanue MOC B
«IEMOHCTpallMOHHOM» pexume. Ilpu B3aummopelicteuu momab3oBatesns 1 MOC Hajgo oTiIMYaTh
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BapHaHThl B3aUMOJICHCTBUS, KTO KOMY 3aJaeT Bompochl. JInbo monb3oBaTens — cucTeme, JIHOo
CHCTEMA — I10JIb30BATEIIIO.

B [6] paccMoTpeHbl BO3MOXHBIE BOIPOCHI JJII OHTOJIOTHMH, OIHCBHIBAIOIIUX padoOTy
otnenbHbIX 010k0B DC. Mcmonp3yem cTaTU4ecKuil pexum, mpu kotopom b3 He paboraet, a mpocto
XPaHUTCS B MaMSITH MalINHbL.

Ocobennoctu peanusauuu ourosoruu MIC.

Pa3paboTka OHTOJIOTUH — 3TO UTEPALUOHHBIN Mpouecc. DaKTUYECKU peaii30BaHa MepBas
Bepcust oHtostorud MOC Omna coctout u3 b3 pabdoter otaensabix 610k0B UIC 1 b3 paboTs! Beeit
NSC, koTopyro MOKHO paccMaTpUBaTh Kak COCTaBICHHYIO 13 b3 oT/lenbHBIX OJIOKOB.

OueBUIHO, YTO TOHATH U OLEHUTH JOCTOMHCTBA OHTOJIOTMH MOXHO TOJBKO padoTas C
HUMHU. DKCIEPUMEHTHPOBAHUE Ha BBIYUCIMTEIBHBIX MAIIMHAX OTIUYAETCS TOUYHOCTHIO, TaK Kak
IIPU peaIM3alUU OHTOJIOTUU HA MAlIMHE BCKPHIBAIOTCA T€ OIIMOKH M HEAOYEThI, KOTOPhIE OOBIYHO
YCKOJIb3aI0T OT BHUMaHUS Ja)K€ CaMbIX CKPYITyJIe3HBIX HccieaoBaTeneid. Yacto oOHapyKuBaloTCs
TaKHe I10/IBOJHbIE KaMHHU, KOTOPbIE HE MPUHUMAIUChH B pacyeT [0 Hayaja LUKJIAa Pa3MbIIUICHUS U
HKCIIEPUMEHTUPOBAHUSI C TOMOIIHI0 UMUTALIMOHHOTO MOJIETUPOBAHUS.

Takum 00pazom, MpU peanu3aluyd OHTOJIOTUH HYXHO PEIIUTh PAJ MPOOJIeM: peann30BaTh
OJIOK «BOIPOCHI K OHTOJIOTUWY, T.€. pa3paboTaTth UHTEpeiic, A3bIK 3a/1aHUSI BOIPOCOB, PEATU30BaTh
BOIIPOCHI; aBTOMAaTU3UPOBAaTh O00beauHeHue U pasbeauHeHue b3 kak s 113, tak u g I3;
pa3zobpaThCsi ¢ Hymepanueil mpaBHJ MNPOAYKIMH Tpu oObenuHeHun b3; paszpabotaTth cioBapb
noHATHH; npoueaypsl ['3 cHaOAUTH ONMMCAaHUAMHU MX Ha3HAYCHHS, UCIOIH30BATh BO3MOXKHOCTH |3
paciupsaTh BO3MOXHOCTH HCIIOJIHSAIOMIEH CHCTEMBbI;, 00ECHEYUTh BO3MOXKHOCTH MpPEICTaBICHUS
rpada OHTOJOTHMU B pa3HbIX Qopmax (Ha PYCCKOM SI3bIKE — ISl JOKYMEHTHUPOBAHHUSA, Ha SA3BIKE
[IPOrpaMMHUPOBaHUs), T.€. PEAIM30BaTh BO3MOKHOCTh KOMIWISIIMM 3HaHUM. [loj koMmumisiuei
3HAaHUU TIOHHMMAaeTCs JI000M mpolecc MpeoOpa3oBaHMsl OJHOTO MPEACTABICHUS 3HAHUI B Jpyroe
MpeJCTaBICHUE, KOTOPOE A0mycKaeT Ooinee 3(h(heKTUBHOE UCTIONB30BaHUE.

Kpowme toro, mpencrasisiercs 1enecooopasHbiM Kaxayto b3 cHabauTs daitiom crpaBoyHON
nH(OpPMALINY, WMCIOIIMM CIICIYIOIIYI0 CTPYKTYpy: Ha3BaHue Oiioka (0a3bl 3HAHWI), PEKUM
paboThI «IIPOrpaMMHOTO» 0JI0Ka — aBTOHOMHBIN, CETEBOM; opraHu3anusi BHyTpeHHel b3 — Ha 0aze
MpaBUJI MPOAYKIHMK WM Ha 0a3e crucka arpuOyToB; BWA auanora BHyTpeHHed b3 (momydenwue
OTBETa OT IOJIb30BATEN, IIPOBEPKA OTBETA IOJIB30BATENS], BO3MOXHOCTh MOJICKA3KU MPaBUIIBHOTO
0TBeTa); opranusanus oOpabareiBaemoil b3 - Ha 0a3e mpaBui NPOAYKIMHM WM Ha 0a3e CHHCKa
aTpuOyTOB; BHJ Juanora oopabareiBaeMoil b3; Bo3MoxHbIE LenH (A7 MpaBMI TPOAYKIIMH) MU
TOYKHM cTapTa (A7 clucKa aTpuOyTOB); NOBEPXHOCTHBIE 3HaHUS BHyTpeHHell b3 — daiin *.txt;
r1yOuHHBIC 3HaHHs BHyTpeHHei b3 — ¢aiiner *.pas u *.dfm wmm daitn PrObl1.dll.
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SECTION II. PHYSICS

Mlanomaukos C.C.
HccnenoBanne aBTOIMHCCHOHHBIX CBOICTB MHOTOOMHUTTEPHBIX KATOI0B

Mockosckuil ¢huzuxo-mexHuweckuit UHCMumym (HAYUOHAIbHLLI UCCIe008aAMeNbCKUL
YHUepcumem)
(Poccus, Jloneonpyomwiii)

doi: 10.18411/ggqws-15-04-2022-02

AHHOTANUA

PaccMoTtpeno pemienue mpoGieMbl CO3aHMs albTePHATHBBI CYIIECTBYIOLUIUM HCTOYHUKAM
CBETa, COCTOSIIEE B  pa3padOTKe  DKOJOTUYECKH  OE30MACHBIX  DHEProcOEeperarmmx
KaTOJOJIOMHUHHUCIIEHTHBIX HMCTOYHHUKOB CBETa HOBOIO IIOKOJEHMS, OCHOBAaHHBIX Ha CBEYECHHUU
mOMUHOGOpa TOJ JEHCTBHEM JJICKTPOHOB, IOJYYCHHBIX MpPH aBTOXIEKTPOHHON SMHUCCHHU C
aBTOKaTOJa C OOJBIINM KOJTUYECTBOM SMHUCCUOHHBIX IIEHTPOB.

KuoueBble ci10Ba: aBTOAICKTPOHHAS] SMHUCCHSI, aBTOKATO/I, MHOTOSMUTTEPHBIN KaTOI.

Abstract

The solution to the problem of creating an alternative to existing light sources is considered,
consisting in the development of environmentally friendly energy-saving cathodoluminescent light
sources of a new generation based on the glow of a phosphor under the action of electrons obtained
by field emission from an autocathode with a large number of emission centers.

Keywords: field emission, cold cathode, multi-emitter cathode.

B nHacrosimiee BpeMsi akTyalbHO CO3JaHHE CTAOMIBHBIX KATOJOB, CIIOCOOHBIX JIMTEIHLHOE
BpeMsi paboTaTh B YCIOBHAX Bbicokoro Bakyyma (10° — 107 mm pr. cr.). Ilpemmymecrsa
aBTOXJICKTPOHHBIX KAaTOJOB MO CPABHEHHMIO C JIPYTUMH HCTOYHUKAMU CBOOOJHBIX 3JIEKTPOHOB
U3BECTHBI: OTCYTCTBME Hakajla; BBICOKas IUIOTHOCTb TOKAa aBTOAIMHCCHM; YCTOWYMBOCTb K
KojeOaHusIM TEeMIEpaTyphl; Maias YyBCTBUTEIBHOCTh K BHEIIHEH paauaiiu; 0e3uHEepIHOHHOCTS;
AKCIIOHEHIIMAJILHO BBICOKAs! KPYTHU3HA BOJIbT-aMIIEPHBIX XapaKTepUCTHK [1].

ABTO?JIEKTPOHHAs! SMHUCCHS YyBCTBUTEIbHA K U3MEHEHHUIO T€OMETPUU KaTOJIa U COCTOSIHUIO
€ro MOBEPXHOCTH, YTO MPEACTaBIseT COOON OCHOBHYIO TPYJHOCTh IPHU CO3AAHUU CTaOUIIBHBIX
aBTOXJICKTPOHHBIX KaTofoB. PabGoTa aBTOokaToga B MpuUOOpE COMPOBOXKIACTCS KaTOJIHBIM
pacibUIeHHMEM MaTepuana, H3MeHEeHHEM (OpMbl AMHUTTHUPYIOLIEH IOBEPXHOCTH, H3MEHEHHEM
KOJMYECTBA M PACIOJOKEHUS MHKPOBBICTYIIOB, W3MEHEHHEM pPa0OThl BBIXOJA JIIEKTPOHOB,
pa3orpeBoM Karoja, MEXaHMYEeCKUM HalpspKeHHeM. OTU 3(Q(EeKTbl MOTYT BBI3BaTh yXYJIICHHE
OCHOBHBIX TapaMETPOB aBTOKATO/1a U KOHKPETHOTO 3JIEKTPOHHOTO Ipudopa.

Takum oOpa3om, Marepuanbl aBTOKAaTOJOB, NMpPEAHA3HAUYEHHBIX g paboT B YCIOBHAX
BBICOKOT'O TEXHUYECKOT0 BaKyyMma, JOJDKHBI 00Ja/1aTh crnenu(uyeckoil COBOKYMHOCTBIO CBOMCTB,
TaKuX, KaKk HU3KHE U CTaOWJIbHBIE 3HAYCHHUS PAOOTHI BBIXOJA DJIEKTPOHOB M KO3 dUIHEHTA
KaTOJHOTO pACTbUIEHUS, a TAK)KE BBICOKME 3HAYEHUS MEXaHUYECKOM MPOYHOCTH, JIIEKTPO- U
TeruionpoBogHocT. KpoMe Toro, onTumalbHas 3J1€KTPOHHO-ONTHYECKAs CHCTEMa C aBTOKATOJOM
JO0DKHA 00NagaTh MAaKCHUMAalIbHBIM — TOKONPOXOXKICHUEM 4Yepe3  YIPaBISIOUMN  3IEKTPOJ,
MUHHMHU3UPOBAHHBIMU  YIPABJISIONIMMUA ~ HAMpPSOKEHUSIMH, MUHUATIOPHBIMH ~ pa3MepamMu |
C(OKYCHPOBAHHBIM AJIEKTPOHHBIM ITOTOKOM Ha BbIXoJE [2].

HccnenoBanusi yriiepoJHbIX MaTepHaloB IMOKa3ajll UX MEePCHEKTUBHOCTb, B YAaCTHOCTH,
MPEAJIOKEHO UCIOJIB30BaTh TMOJUAKPUIIOHUTPUIIBHBIE YTJEPOJHbIE BOJOKHA. JlaHHBIM THUN
aBTOKATOJIOB MOJYYIJI IIMPOKOE paclpocTpaHeHue Ojarofaps HaaMuuio GUOPUIBHON CTPYKTYpbI
YIJIEPOJHOTO BOJIOKHA [3]. DOMHCCHOHHBIMM LIEHTpaMH y TaKOro BHJAa aBTOKATOAA SBIISIOTCS
MHOTOYHCJICHHbIE MHUKPOBBICTYIIBI, OOpa30BaHHbBIE BBIXOAAIIMMHU Ha TOPIEBYIO IOBEPXHOCTh
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BoJIoOKHa (ubOpwiaMu W WX CcoBOKynmHOCTsMU [4]. Ilpu pabore paspylieHue OTIeIbHBIX
MUKPOBBICTYIIOB HE HNPHUBOJUT K CYIIECTBEHHOMY HW3MEHEHHI0 AMHCCHOHHOIO TOKA, TaK Kak
CpeAHEe YHCIO MHKpPOBBICTYIIOB OCTA€TCS TOCTOSAHHBIM [5]. DTO omnpeaenser BBICOKYIO
CTa0MJIBHOCTh YMHUCCHOHHOTO TOKa M OOJBIIOW CPOK CIYXObl JAHHBIX KaTOJOB B YCIOBHUSAX
TEXHUYECKOI'0 BaKyyMma.

VYriepoaHple BOJOKHA IIOJIYYalOT [0 IPUHLMIAM, AHAJIOTUYHBIM IPUMEHSEMBIM IIPU
CHHTe3€ cTekioyriepoaa. Hanbosee pacnpocTpaHeHHBIM cIOCOOOM M ceiuac sIBJISETCS MUPOJIN3 U
nocyenyomas BbICOKOTEMIIEpaTypHas 00paboTKa MOJMMEpPHBIX BOJOKOH. B mociemHee Bpems
pa3paboTaHbl METOABI MOJYYEHHs YIJIEPOJIHBIX BOJOKOH W3 0oJiee AEUIeBOro MEKOBOIO ChIpbsi. B
000UX CITy4yasiX BOJIOKHUCTYIO ()OPMY M3JIEIHIO MPUAAIOT HA CTAUH MPEABAPUTEIBHON 00paboTKH,
a Ipu MUpoJIH3e 3Ta PopMa yke He u3MeHseTcs [6].

IIpu pacuere BOJIBT-aMIIEPHOM XapakTepUCTUKH mpocras Tteopus Daynepa-Hopareiima
cj1ab0 MpUMEHUMa /Il MHOTOAMUTTEPHBIX cucteM. [loatomy 11 Gojiee TOYHOTrO BhIpaXKEHUS TOKA
aBTOAMHCCUHU PEKOMEHJIYyeTCsl MCI0JIb30BaTh Teoputo Mepou-I'yna. s annmapaTtHol peanuzanuu
METOAMKH UCHBITAHUN HCHOJb3YyeTCsl CTeH ¢ LU(POoBbIM ocLmiiorpadom, Onarogapss KOTOpOMY
JaHHBIEC IEPEAAIOTCS B KOMITBIOTEP, TJI€ MOXKHO MTPOBOJIUTH UX JTAIbHEHIIIYIO 00paboTKYy.

OMHUCCHOHHBIE IapaMeTpbl Karoja CTAaOWIM3UPYIOTCA TpU TPEHUPOBKE METOI0M
YBEJIMUEHUS TOKOBOW HAarpys3ku, IIOclieé KOTOpPOM HcCCIeayeMble aBTOAIMHCCHOHHBIE KaTObl
IPAaKTUYECKH HE MOJBEepXeHbl aerpagauuu. dopMoBKa 3akiroyanack B IUIa3MOXMMHUYECKOH
00paboTKe aBTOKATOIOB M3 IyYKOB YTJIEPOJHBIX BOJOKOH KOPOHHBIM Pa3psaoM Ha Bozayxe [7].
3t0T cnoco0 (HOPMOBKH MO3BOJISIET 3HAYUTENBHO YIYUIIUTh 3IMUCCHOHHBIE CBOWCTBA aBTOKATO/IOB:
IIyYKH BOJIOKOH, Ipouieine o0paboTKy KOPOHHBIM pa3psiioM Ha BO3AyXe, Ipu paboTe B BaKkyyMe
Jar0T CTAOMJIBHBIN dMUCCHOHHBIA TOK, 2 YMHUCCHOHHBIE IIEHTPbHI PaclpeaeeHbl paBHOMEPHO IO
paboueil MOBEpXHOCTH KaTo/a.

Takum o6pa3zom (hopMOBKa KaTola COCTOsIA U3 paOdOTHI KaTo1a MPH MOCTOSTHHOM Toke 100
MKA B TedeHue 5 dyacoB. [ mpupaHus Mydyky BOJIOKOH (DOPMBI, YMEHbBILIAIOIIEH BIMSHUE
AJIEKTPOCTATUYECKUX CHJI, OTKJIOHSIOUIMX TmepudepuifHble BOJOKHA ITy4Ka, HE0O0XO0IUMO
UCMOJb30BaTh IJIa3MOXMMUYECKMA METOJl TpaBJICHUS Iy4yKa YIJIEPOJHBIX BOJIOKOH KOPOHHBIM
pa3psi0M Ha BO3JyXE.

KaromHO-MOLyIATOPHBIM y3€JI COCTOMT M3 CIEAYIOIIUX 3JIEMEHTOB: IITaMIOBAaHHOIO
HWIMHIpa MOJIYJSATOpa, KaToJa U3 OCTEKJIOBAHHOTO Iy4YKa YIJIEPOAHBIX BOJOKOH MU OOeuyailku
3aJHEr0 KOHTAKTa.

Hanexxnocts u pecypc pabOThl MHOTOAIMHUTTEPHBIX KaTOJOB OIPENEISIETCS PECypcoM
paboThl OTHENbHBIX ero »MHUTTepoB [8]. IlepBoHayalbHO SMUTTEPHl MMEIOT OAMHAKOBBIA BHJ
HWIMHIPOB C TOPLEBOM IOBEPXHOCTHbIO, OOpa30BaHHOW B pe3ylbTaTe CKoja BOJOKHA B
HAaIpaBJICHUHU, NEPINEHIUKYJIIPHOM €ro OCH, C PpAaclOJIOKEHHBIMH Ha JTOH IIJIOCKOCTH
MukpoBeicTynnamu nopsiaka 0,01 — 0,1 mxm. [locne mnurensHONW OOMOapIMPOBKM HOHAMU
OCTaTOYHOTO Ta3a B pe3yJibTaTe KaTOAHOIO DPACIHBLICHHUS IMPOUCXOAUT HapylleHHue OOKOBOW M
TOPLIEBOM NOBEPXHOCTH BOJIOKHA B BUZE OOJIBIIOrO KOJMYecTBa yriayoseHuid mopsaaka 0,5 MM,
MOSIBIIICTCST pa3MbIBaHHE KPOMKHM M 3a0CTpEHHE BOJIOKHA. B manbHeiimieil pabore mpoucXOAuT
MHTEHCUBHOE pPa3BUTUE MHKpOpeinbeda MOBEPXHOCTU AaBTOKATOJAOB U IOBEPXHOCTb JOCTUTAET
HEKOTOPOI paBHOBECHOH KOH(pUTYpaluu, Haubosee yCToHYnBOi kK O0MOapIMpOBKE U BO3EHCTBUIO
BHEIIIHETO ToJiA. JTa KoHpurypamus O0im3ka K cepuueckoid ¢ paBHOMEPHBIM pacipeieiieHueM
MUKPOBBICTYIIOB 10 IOBEPXHOCTH.

[Tpu ucnoNb30BaHUM HECKOJIBKHUX KaTOJIOB MOKHO OXHUIAaTh YIYYIIEHUS PaBHOMEPHOCTHU
oOiyueHHUs] aHOJa, TaK Kak MX 0O0JacTH oOcBelleHHs OyayT MepeKpbhIBaTbCs, a TOKH OyayT
ycpenHensl. HanbOonee oueBUIHBIA BapHaHT - UCIOJIb30BaTh HECKOJIBKO KaTOJOB, YCTAaHOBJICHHBIX
MapajuIeIbHO.

CreneHp mepekpeITHUS B 3TOM MHOTOKaTolHOM KoHpurypanmuu Bbicoka. Panee
paccMaTpuBaeMble KOHCTPYKLMHU BKJIIOYAJINM KaTOJHO-MOZAYJISTOPHBIE Y3JIbl, B KOTOPBIX KaXIOMY
KaToAy COOTBETCTBYET OTAENbHBIN MOAYNIATOP. DTa KOHCTPYKIIUS XOPOILO 3apeKOMeHA0BajIa ce0s
B YCTPOMCTBAX C OJIHUM KaTOAOM, a B CIIy4ae CUCTEM C HECKOJIBKMMH KaTOJAMH I103BOJISIET JIETKO U
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yIOOHO YMIpaBIsATh KATOAHBIMU TOKAMH 1O OTAETbHOCTUA. OJHAKO OH COAEPKHUT CIUIIKOM MHOTO
neraneil U HeyJo0eH C TEeXHOJOTHMYECKON TOUKHM 3peHus. s yBenuueHus aganTUpyeMOCTH IS
BCEX KaTOJIOB MOXHO MCIOJIb30BaTh OJIMH MOJYJISTOP C OOIIeH 3eMIIei.

Janee ObL1 mpoBeleH psiA OSKCIepuMeHTOB. bblia CMOHTHpOBaHa KOHCTpyKIusi c 4
karogamu u3 [TAH-Bonokna u ITO-cTekioM, ¢ HAHECEHHBIM Ha HEM OPaHKEBBIM JTIOMUHO(POPOM,
Ha pacCTOSIHUU TpuMepHO 2,5-3 cM. JlaHHBIH KaTOIHO-MOIYJISITOPHBIN y3ei ObUT yCTaHOBJICH B
BaKyyMHYIO Kamepy, re rnpu aapineHun 10-7 I1a, Ha kaToabl 1 aHO OBLIN MOJAHBI TOTEHITUABI 2-3
kB u 10 kB cooTBeTcTBEHHO.

B mporiecce mpoBeneHHs SKCIIEPUMEHTOB MBI TIPOBEPsUTA (POKYCHPOBKY. MbI (hUKCHpoOBaIH
CUTYaIluH, B KOTOPBIX JOCTUTAETCA MAKCUMYM U MUHUMYM ITYYKa.

Jlanee nocnenoBaTeabHO MOAKIOYAIN 10 OJJHOMY JOINOJIHUTEILHOMY KaTOAy U HaOJ0anu
3a U3MEHEHHWEM OMHUCCHOHHOM KapTUHBL. Y Hac ObUIa THUIOTE3a, YTO NpU J00aBICHUU
JIOTIOJTHUTEIHHBIX KaTOJIOB Oy/1eT HAOII0AaThCsI aIITUTHBHOCTh, M CBETOBBIC 3aCBETKU COXPAHSTCS.

B pesynbraTe rumore3a C aIJUTHUBHOCTBIO TMOATBEpAWIAach. Mbl TMOJYYUTIH CIIOKEHUE
SMHUCCHUOHHBIX KapTUH. Takke 3KCIepUMEHTAIbHO MOTYYHIH, YTO MPU HAMPABICHUH KaTOJOB O]
yIJI0M B OJHY TOUKY, 3aCBETKa yCWiMBaeTca. B To ke BpeMs Mbl monyduin 3Q¢ekT, Koraa moie
Ka)KJIOTO KaToJla BIMSIET Ha TMOJISI APYTUX KATO/OB. Takue OTKIOHEHHUS! OT TECOPETUUYECKUX PACUETOB
MOSIBJISIFOTCS M3-32 HEOJITHOPOJHOCTH TOJISL M €r0 BHICOKOTO 3HAYEHUS MPH HEOOJBIIOM PACCTOSHUU
MEXy KaTOJIaMH.

[To pe3ynbTaTam wHccieIOBaHUS TMOATBEP)KICHA THIOTE3a O TOM, YTO MHOTOAMUTTEpHAas
CHUCTEMa U3 TMYYKOB IMOJUAKPUIIOHUTPUIIBLHBIX YIJIEPOJHBIX BOJIOKOH SIBIISIETCSI TEPCIEKTHBHBIM
MaTepUajIoM Ui aBTOOMHUCCUOHHOTO KaroAa. Heo0XxoaIumMo OTMETUTh, YTO aBTOAMHUCCHOHHBIN TOK
dbopMupyeTcsi OJHOBPEMEHHO MHOTOYHMCIICHHBIMH HAHOBBICTYIIAMU Ha ITOBEPXHOCTH BOJIOKOH
MyuKa.

CyIIecTBEHHYI0O pPOJIb B HECTAOWJIBHOCTH pabOYUX HANPSDKEHWM W pacrhpeneeHus
IUIOTHOCTA aBTOPMMCCHOHHOTO TOKA UTPAeT OTKIOHEHHE Nepu]epuitHbIX BOJIOKOH B ITYYKE MO/
JICHCTBUEM DJICKTPOCTATHUSCKUX CHII. [IpoOsieMbl pacmblIeHHS MaTepuaia U U3MEHEHUs (HOpMBI
SMUTTHPYIOIIEH MOBEPXHOCTU perraeT o0paboTka KOPOHHBIM paspsgaoM. [IpobreMy ctabuibHOCTH
SMHUCCHUHU PEIIaeT TOKOBAsi TPEHUPOBKA.

[IpakTHueckass 3HAUMMOCTb MCCJEIOBAHMS 3aKIIOYAETCS B BO3MOKHOCTU HMCIOJIb30BaHUS
MOJYYEHHBIX pPE3yJAbTAaTOB MJisi pa3pabOTKH HOBBIX J((EKTUBHBIX TIOJIEBBIX KAaTOJOB IS
yAbTPaQHUOIETOBBIX JIaMI, OOECIEeYUBAIONINX BBICOKYIO IJIOTHOCTh TOKA M XOpOIlIee BpeMs
ctabmwibHONW paboThl. [IpocToTa KOHCTPYKIIMM | JCHIEBU3HA JJIEMEHTHOM 0a3bl KaTOIHO-
MOAYJSTOPHOTO Yy3Jla TOBBIIIAIOT BEPOATHOCTh KOMMEPUYECKOrO YCIeXa IPH CO3JaHHM TAKUX
W3JTy4YaTeleu.
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SECTION I11. MEDICAL SCIENCES

Acmeros B.S1.Y, I'aceimosa I'.H.!, Memxunaosa Y.M., Meaunkosa H.B.!, Barnpos H.B.?
dapMaKoJ0rn4ecKasi KOppeKIHus MPOOKCHIAHTHBIX 3P (PeKTOB THIIMYHOIO HEPOoJIeNTHKA C
NOMOIIBIO BepaNaMuJia, NHpaneraMa i MeKCH10/1a

L 4sepbationcancruii meouyuncrkuil ynusepcumem
2Hayuonanvnan Axademus Hayx Azepbaiiocana
(Azepbatioancan, baxy)
doi: 10.18411/gqws-15-04-2022-03

AHHOTANUA

CraThs TMOCBSIIIEHA HW3YYECHUIO (PapMaKoIOrHYeCcKOn KOPPEKLHHA MPOOKCUIAHTHBIX
3¢(HEeKTOB THIMMYHOTO HEHPOJICTITUKA TaJoNepHaoiia C MOMOIIBI0 BepamamMuia, mupanerama u
Mekcuaosa. ONBITE MPOBOAMINCH Ha OCIIBIX OECTIOPOIHBIX Kphicax 00oero moyia maccor 190-210r.
Bepamamun (25 wmr/kr), mwmpaneram (200 wmr/kr) u  mekcupon  (200mr/kr) BBOIMIH
BHYTpUOPIOMUHHO 32 30 MUH 0 BHYTPUOPIOMIMHHON HHBeKIMH raionepunona (0,5 mr/kr). Jns
W3YYCHHUS KOPPEKTOPHOTO JEWUCTBUS KOMOWHUPOBAHHO TIPUMEHSEMBIX IPEmapaToB, IOCIE HX
BBeJIeHUs, cycTs 4 Yaca 3a0WBaiy >KMBOTHBIX IyTeM J€KAalHUTallMUd B mepuon mMexnay 12 u 14
gacamu Tipu temreparype nomenierus 22+1 OC. Ha npay OBICTpO M3BJIEKATHW MO3T U BBIICIISIIN
(GpOHTANBHYIO KOPY, CTPUATyM M TUIIOTaJaMyc. 3aT€M BBIJCIICHHbIE CTPYKTYPhl pa3MeNnbyuaid B
TOMOTEHHU3AaTOPE U ONPEILIISIA CoAepKaHne TueHOBbIX KoHtoraToB ([K), ruaponepexrcu munuaos
(I'TT), manonoBoro muanbaeruna (MJIA) KOJOpUMETPUUECKHUM METOJIOM, AKTUBHOCTH (DEPMEHTOB
aHTHOKCHJIAHTHOU cucteMbl cymnepokcupaucmyrtassl (CO/I), kartanassl, IIyTaTHOHIEPOKCHIA3bI
€H3MMAaTUYEeCKMM METOJO0OM M BoccTaHoBleHHoro riyratuona (GSH) xkomopumerpuueckum
METOJIOM.

Pe3ynbTaThl MpoOBEACHHBIX HUCCIIEIOBAaHU €le pa3 JoKa3aiH, 4To rajgonepuaon B goze 0,5
MI/KT 00J1alaeT MPOOKCHIAHTHBIM JeicTBUEM, ycunuBas mporecchl [1OJI mo cpaBHEHHIO C
KOHTPOJIbHBIMUA Tpynnamu noBbiman cogepxkanne JAK, T'Il u MJA B TUIOTAJIAMYCE,
(dbpoHTANIBHON KOpe U cTpuaryme. YcuieHue mporeccoB [1OJI mo cpaBHEHHIO ¢ KOHTPOJIBHOU
TpYyNNoONd TPHUBENO K KOHMNEHCATOPHOMY TMOBBIMIEHHWIO aKTUBHOCTH (EPMEHTOB CHCTEMBI
AQHTUOKCUJIAHTHOM 3aIUTHI.

Jns koppekuuu mOO0YHOTO mpookcuaanTtHoro sddekra 0,5 wMr/kr ramomepuaona,
KOMOMHHPOBAaHHO NpUMEHseMble BepamaMui 25 wmr/kr, nupaneram 200 mr/kr u mexcugon 200
MI/KT TIOKa3ajdu ceOsi B POJIM MOIIHOTO KOPPEeKTopa U OJOKMPOBAIHM MPOOKCHAAHTHBIM 3PQeKT
rajionepuaoa.

Onpenenenne npoayktoB [IOJI M akKTMBHOCTM aHTMOKCHIAHTHOM CHCTEMBbl OpPraHHM3Ma B
TpeX CTPYKTypax TOJIOBHOTO MO3Ta IMOKa3ajao, YTO KOMOMHMPOBAHHO MPHUMEHSEMBIE BepamaMul,
MUpaleTaM U MEKCUAO MPeI0TBPAIaINd MPOOKCUIAHTHBIN 3(PPEKT rajonepuaona.

KuroueBblie cjioBa: MPOOKCHUAAHTHOE IEHCTBUE, AaHTUOKCUAAHTHOE ICHCTBUE, ITHUEHOBBIN
KOHBIOTAT, THAPOTIEPEKUCH JIUIHI0B, MaJOHOBBIN JTUATBIACTU/I.

Abstract

The article is devoted to the study of the pharmacological correction of the prooxidant
effects of a typical neuroleptic haloperidol using verapamil, piracetam and mexidol. The
experiments were carried out on white outbred rats of both sexes weighing 190-210 g. Verapamil
(25 mg/kg), piracetam (200 mg/kg), and mexidol (200 mg/kg) were injected intraperitoneally 30
minutes before the intraperitoneal injection of haloperidol (0,5 mg/kg).

To study the corrective action of the combined drugs, after their administration, 4 hours
later, animals were killed by decapitation between 12 and 14 hours at a room temperature of 22+1 °
C. The brain was quickly removed on ice and the frontal cortex, striatum, and hypothalamus were
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isolated. Then the isolated structures were crushed in a homogenizer and the content of diene
conjugates (DC), lipid hydroperoxides (HP), malondialdehyde (MDA) was determined by the
colorimetric method, the activity of the antioxidant system superoxide dismutase (SOD), catalase,
glutathionperoxidaze. The results of the studies performed once again proved that haloperidol at a
dose of 0,5 mg/kg had a prooxidant effect, enhancing LPO processes in hypothalamus and frontal
cortex and striatum. The enhancement of LPO processes in comparison with the control group led
to a condensatory increase in the activity of enzymes of the antioxidant defense system.

To correct the side prooxidant effect of 0,5 mg/kg of haloperidol, the combined use of
verapamil 25 mg/kg, piracetam 200 mg/kg, and mexidol 200 mg/kg proved to be a powerful
corrector and removed the prooxidant effect of haloperidol.

Determination of LPO products and the activity of the body's antioxidant system in three
brain structures showed that the combined use of verapamil, piracetam, and mexidol prevented the
prooxidant effect of haloperidol.

Keywords: prooxidant action, antioxidant action, diene conjugate, lipid hydroperoxides,
malondialdehyde.

ITepexucnoe oxucnenue aunuaoB (ITIOJI) — 3170 XMMHYecKui mporecc, Kackaj peakiui
MIPEBPALICHUS JIMIIHUJIOB, TIOCTYNAIOIINX C MULIEH, UM CUHTE3UPOBAHHBIX B OPIraHU3ME C YyU4aCTUEM
CBOOO/IHBIX paJMKaJIOB — AKTHUBHBIX 3apsHKEHHBIX MOJIEKYJd. Tak Kak JIMIUJIbI - KOMIIOHEHTHI
MeMOpaH BcCeX KJIETOK OpraHu3Ma, peaklMU MEePeKUCHOTO0 OKUCICHHS MOTYT NPUBOIUTH K
HapyLICHUIO UX CTPYKTYpbl M MOBPEXKACHUIO KIETKH, 4YTO SIBJIISIETCS OJHUM M3 MEXaHU3MOB
narorexnesa psija 3abonesanuii [ 1,2, 5, 6,8].

B opranusme, B Hopme peakiuu [10J] mocTossHHO NPOUCXOIAT B ONPEAEICHHON CTENEHU B
PaBHOBECHM C AHTHOKCHJAHTHOW CHUCTEMOM OpraHuM3Ma, KOTOpas He JOJDKHA IPEBBIIIATHCS BO
n3bexxanne ux noBpexaaromiero aercteus. [10OJI urpaer BaxxkHyro poib A Ipoliecca arnornrosa,
PEryJIUpOBaHUs CTPYKTYPhl MEMOpaH U UX (YHKIUH, MPE3CHTAUU PELENTOPOB, pabOThl MOHHBIX
KaHaJOB, BBICBOOOXK/IEHUSI OHMOJOTMYECKH AaKTHBHBIX BEIECTB, IMepefaud CHUTHAJOB MEXIY
KJIeTkamu u T.1. [ 1, 4, 5].

Upesmepnast aktuBHOocTh [IOJI u CHMWXEHHME AKTUBHOCTH AHTHOKCHUIAHTHOM CHCTEMBI
OpraHu3Ma MOXeT IPUBOAUTH K Pa3pyLICHUIO MEMOPaHb! KJIETKH, TPOHUKHOBEHHIO UM BBIXOAY U3
Hee BEIIEeCTB, KOTOPBIX HE JOJKHO ObITh B HOPME, YTO BEJET K HapYIICHHUIO KM3HEAEATEIbHOCTU
KJIETOK (MX MpEeXIEeBpPEMEHHOE CTapeHHe, pa3pyllieHue, U3MEHEHHbIE (PYHKIIMM TIepejaun BEIleCTB,
cBsi3bIBaHUs (hepMeHTOB U penentopos). IloBeimenHas aktuBHOCTh [TOJI MoxeT ObITH NMPUUUHOMN
PasBUTHs CEPIIEYHO-COCYAUCTHIX 3a0osieBaHUIl (aTepockiiepo3a M COMYTCTBYIOIIEH HaTOJIOTUH),
nopaxenust [{THC, BocanuTeNnbHbIX MPOLECCOB, 3a00JI€BAaHUNA PECTMPATOPHOTO TPaKTa, OJHUM M3
(akTOpOoB HOBOOOpa30BaHUH, HapylIeHUs (QYHKIMM UMMYHHOU cuctemsl [3, 4, 7, 9]. Paznuunsle
INPUYMHBI, BKIIIOYasl MCIOJIb30BAHNUE HEHWPOJIENTUKOB, MOT'YT YCHJIMBAaTh 00pa3oBaHHE MPOAYKTOB
ITOJI, koTopbIe BHI3BIBAIOT MOBPEIKIACHUIO MEMOPAHbI KIIETOK B TojioBHOM Mo3re [10].

Iesblo HacTOsAIEH PabOTHI SIBUJIOCH U3yUeHHE JecTBUE KOMOMHHUPOBAHHOTO MPUMEHEHHS
BeparamMuiia, nupaerama i MEeKCH10J1a Ha IPOOKCUAHTHBIN 3 QEeKT rajonepuaoa.

Marepunanbl 1 MeToAbl HccaeAoBaHUA. ONbITE MPOBOJMINCH HAa OeNbIX OeCHOpOIHBIX
Kpbicax oboero mosa Maccoi 190-210r. U3ydyenue BnMsiHUS KOMOWHHUPOBAHHOTO NMPHUMEHEHHUS
Bepanammiia, nupaierama 1 MEKCH/10J1a Ha MPOOKCUIAHTHBIHN 3¢ (eKT rajonepuioaa NpoBOAUIA Ha
Kpbicax. Bepamamun (25 wmr/kr), nupaneram (200 mr/kr) u Mekcupon (200 Mr/kr) BBOAMIN
BHYTpUOPIOMIKUHHO 32 30 MUH 10 BHYTPHUOPIOMMHHONW MHBeKIMU Tajomnepunona (0,5 mr/kr). s
U3YyYEHHUs] KOPPEKTOPHOTO JEHCTBHS KOMOMHHUPOBAaHHO NPHUMEHSEMbIX IMpPEernaparoB, IMOCIE HX
BBeJIeHUsI crycTa 4 dYaca, 3a0MBamM >KMBOTHBIX MyT€M JEKalWTalMud B mepuon Mexay 12 u 14
yacamu npu Temneparype nomemenns 22+1 °C. Ha mp1y GBICTpPO M3BIEKATH MO3T M BBIIEIAIH
(bpOHTATBHYIO KOpY, CTPUATYyM M TUIOTalaMyc. 3aTeM BBIIACICHHbIE CTPYKTYPhl pa3Melbyald B
TOMOT€HM3aTOpe U OIpeleNisUIn CcojepKaHhe JUeHOBbIX KoHbioratoB (/IK), ruapomnepexucu
munuaoB (I'TI), manonoBoro auanpaeruga (MJIA) KonOpUMETpUYECKUM METOJIOM, AaKTUBHOCTH
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AHTMOKCHJIAHTHOU cucTtemsl cynepokcuaancmytassl (CO/L), kaTanasbl - 3H3UMaTHYECKUM METOA0M
u BoccraHoBieHHOro riyratoHa (GSH) - komopumerpuueckuM MeTogoM. CTaTHCTHYECKYIO
00paboTKy pe3yabTaTOB M JOCTOBEPHOCTh YCTAHOBJICHHBIX Pa3INUUid MPOBOIWIH 10 T- KPpUTEPHIO
CrprozieHTa.

PesysabTrarel M MX oOcy:kaeHue. Pe3ynbTarhl NMPOBEICHHBIX HCCICIOBAHUN e€IIe pa3
J0Ka3aiu, 4To rajomnepunon B goze 0,5 mr/kr obmaaan mpoOOKCHIAHTHBIM ACHCTBUEM, yCHUIHBAs
npoueccel [IOJI mo cpaBHEHMIO ¢ KOHTPOJBHBIMU TIpylIlaMu yBenuuuBai conepkanue [IK B
runotasiamyce Ha 25,5%, B dpoHTambHOl Kope Ha 48,6%, m B mosiocatom Tene Ha 24,2%.
VYBenunuenue ormevanoch U B otHowieHuu 'Tl. B runoranamyce copepxkanue I'Tl moBeicuiiocs Ha
22,7%, B dppoHTaNBHON KOpe - Ha 29,1%, B monocaTtom Tene - Ha 21,6%. TeHaeHns yBeTUICHUS
conepxkanust MJIA ormedanack Ha ¢one 0,5 MI/KT Tajonepuaoia, B roMOreHare, oArOTOBICHHBIM
W3 HM3BJIEYCHHOTO TUIIOTanamyca, (PpOHTAIBHOM KOphI U mosiocaroro Tema. Conepkanne MJIA B
THIOTajaMyce MoBBICHIIOCHh Ha 23,3%, B GpoHTanbHOM Kope - Ha 29,2%, B mojocaToM Teje - Ha
20% P<0,01.

Ha ¢one nmpumenenms ranomnepugona B mosze 0,5 mr/kr, ycunenue mporeccoB [1OJI mo
CPaBHEHHUIO C KOHTPOJIbHOM TPYIMIOW MPUBEIO K KOHMEHCATOPHOMY TMOBBIIMICHUIO AKTUBHOCTHU
(EepMEHTOB CUCTEMBI aHTHOKCHIAHTHOM 3alUThHL. B pe3ynbTare, B runoraiamyce aktuBHOCTH CO/JJ
yBeanuwiack  Ha  38,9%%, akTuBHOCT,  Karamassl - Ha  51,4%%, aKkTUBHOCTH
TIIyTaTUOHNEpOKcHaa3bl - Ha 59,6%, ypoBeHb BOCCTAaHOBIEHHOTO TIyTaTHOHA YMEHBIIHWICS Ha
27,9%. ®pontanbHoe Kape aktuBHOCTH COJl moBwicuiiocs Ha 40,1%, karamaszel- Ha 55,6%,
IIIyTaTHOHIEPOKCUIa3bl - Ha 63,2% M BOCCTAHOBJIEHHOTO INIyTaTUOHAa yMeHbluniaoch Ha 30,1%. B
CTpUaTyMe TOK€ OTMEYaslach TEH/CHIUS K MOBBIIICHUIO aKTUBHOCTA aHTHOKCHUJIAHTHOW CHUCTEMBI.
[TonyueHHble JaHHBIE OTpakeHbI B TaOuIe Nel.

Tabnuya 1
Onpeoenenue I10JI npu coesmecmuom npumenenuu eepanamuna (25 me/xe), nupayemama (200
me/xe), mexcuoona (200 me/ke) u eanonepudona (0,5 me/xe) 6 pazuvix CmpyKmypax 20J108H020
mo3zea y kpvic. MEm n=10.

Ne n/n T'unomanamyc Jlobuas oons Ilonocamoe meno

HK mkm/I| i MJIA K i MJJA K Iy MJIA

1,67+0,01 | 3,18+0.00 1,84+0,00( 1,46+0, |1,13+0,0

Koumponw 2,631(2), 01 1'6?1i gf. 05 1 8 253?; 30,70_0 5 005 08 1;12?; gg_o
NaCl 2,6-2.7) 1 ,66) (1,63- (3,15- 2 4’1) (1,82- (1,43- (1.1- 1 2'5)
e ' 1,74) 3,21) ’ 1,87) 1,47) 1,17) '
3,23+0.0 2.02+0,00 2,09+0,00 4.11+0,00 3,08+0,00 |2,74+0,00| 1,77+0, [ 1,35+0,0| 1.54+0.00
Tanonepuoon 0 8 S 5 9 5 006 02 >
0.5 wielco 4 (1.99- (2,06- (4,08- (3,03- (2,72- (1,75- | (1,34- (1.52-
(3,21- - 2,11) - 3,11) 2,77) 1,79) 1,36) 1.56)
3,24) o 2’05) *k 4'13) *k *% *% *% M
Bepanamun | 2.55+0,01 2,39+0,00

1,55+0,00 |1,65+0,00|3,15+0,01 1,82+0.00| 1.37+0, | 1,14+0,0 1.22

25 me/ke 2 8

Hupayemam | (2,53- > 6 0 (2,35- 1 005 % 4 (1-20-
| g% ek | aor | e | G| ua s | o) a2
MeKcuciwl e ) e ) e ) ** e ) o ) o )

200 ma/ke

2"3(’5”;123}?20” kil mk/l | mkm/ | mkmd | | mk/l | mkmdl | mkel | mke/]

*-Paznuuus 0oocmoegepnwi npu P<0,05, **-npu P<0,01.
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Jns  xoppekuuu 1oOouHOro mpookcuaaHtHoro 3¢ddexkra 0,5 Mr/kr ramomepuaona,
KOMOWHHUPOBAHHO TIPUMEHsEMbIE BeparmaMm 25 Mr/kr, nupaineram 200mr/kr u mexcuaos 200mr/kr
MoKa3zanu ce0si B pPOJIM MOIIHOTO KOPPEKTOpa W MPEAOTBpAIladd MPOOKCUAAHTHBIN 3¢ ekt
raoniepugona. Takum o0pa3omM, KOMOMHHPOBAHHO MpPHUMEHsEMble IMpernapaThl OKa3ajld Ha
conepxkanue mnpoaykrtoB IIOJI cunenytomee peiictBue: coxaepxkanue JIK B rumoramamyce
HOPMaJIM30BAJIIOCh U MOXKHO CKa3aTh, YTO HE OTJIMYAIOCH OT KOHTPOJIbHBIX TpyIil. B ¢hpoHTanbHOIM
Kope M B mojocatoM Tene coxaepxkanue JIK Toxke HM3MEHUIOCH B CTOPOHY HOpPMAaU3allUH,
MOJBEPIiInCh U3MeHeHUusaAM U conepkanue ['Tl u MA. 3aMennenre u HopManu3alus KOJIMYeCTBa
MPOJYKTOB MEPEKUCHOTO OKUCIICHHS JIMMUAOB IMOJ JICHCTBHEM KOMOWHHUPOBAHHOTO MPUMEHEHUS
Beparnamuia, nupaneraMa M MEKCUAOJa TakKe MPUBENO0 K CHUKEHHIO aKTUBHOCTU (EPMEHTOB
aHTUOKCUJIAaHTHOM cucteMbl. AktTuBHOCTH COJl B runoranamyce cuuzuiach Ha 25%%, akTHBHOCTh
KaTanaa3bl- Ha 32%, aKTUBHOCTh TIJIyTaTHOHMNEpOKcHaasbl - Ha 43%, a KOHIEeHTpanus
BOCCTAQHOBJICHHOTO TJiyTaTHOHa BbeIpoc Ha 20% W OJHOBpEMEHHO B (POHTAIBHOW KOpe U
CTpuaTyMe€ TOXE OTMeudajach TEHACHLIMS K HOpPMalM3allud AaKTUBHOCTH  (EPMEHTOB
AHTUOKCUIAHTHOH cucTeMbl. [lomyueHHbIe TaHHbIE OTpakeHbl B Tabimie Ne2.

Tabnuya 2
Onpedenenue akmueHocmu hepmeHmos aHmuoKCUOAHMHOU CUCTEMbl NPU COBMECTHOM
npumeHenuu gepanamuna (25 me/xe), nupayemama (200 me/xe), mexcuoona (200 me/ke) u
eanonepuoona (0,5 me/xe) 6 pazuvix cmpykmypax 201081020 mozea y kpvic. M=m n=10.

Ne n/n Tunomanamyc Jlobuas oons Ilonocamoe meno
conq Kamanasa i col Kamanasa i CO/l] | Kamanasza il
1,8540,0
2,65+0,0 1.50+0,005 1,68+0,01 |3,15+0.00 2.3840,00 0 1,47+0, 1,13+0,0 |1,26+0.0
Konmponw 1 (1,59- 1 8 5 (2,37- 5 005 08 0
NaCl 2 (2,6- Tee) | 163 | @15 241) e | 143 1,1- 4 (1,22-
2,7) ’ 1,74) | 3.21) ! Len) | 15D 1,17) 1,25)
3,260.0 2198001 413 | 3002000 | >76*00 | 18740, 1,5740.0
2,11+0,00 0 0 1,35+0,0
0 +0,00 9 006 0
Tanonepudon 4 8 5 5 (3,03- 5 (1,75- 02 (1,34- 5
0,5 me/xe (2,11- (2,06- ' (2,72- ! 1,36)
(3,21- 2.15) ** 211) (4,08- 3,11) 2.77) 1,89) ek (1.52-
3,24) o ' or 4,13) ** ol ex faled 1,56)
Bepanamun | 5 61,001 1562000 | 202000\ 3152001 2,380,008 | 18000 14720, | 124200 | BT
25 me/ke 6 4 4
1 5 0 (2,35- 005 06 (1.12-
Hupayemam (1,62- (1.81- (1.20-
2 (1,56- (3,12- 2,42) (1.35- 1.16)
200 me/xe 1,67) e 1,83) — 1,29)
(2,53- 1,60) . 3,16) ex 1.49) ex
200 me/ke '
2anonepuoon u/ml mkm/I mkm/mun u/ml mkm/I mkm/mun u/ml mkm/I mkm/yu
0,5 me/xe . . H.

*-Paznuuus 0ocmoegepnwt npu P<0,05, **-npu P<0,01

Takum o0pa3zom, MOJIy4YeHHbIE JaHHBIE MOKAa3alM, YTO IMPU COBMECTHOM MPUMEHEHUU
Bepanammiia, nupamerama, MEKCHJ0Jla CHUMAeTCs MPOOKCHUIAHTHBIA 3(deKT rajgonepuaona, mpu
STOM BBIPA)KEHHO CHUXaeTcsl cojiepkanue npoaykroB [1OJI u ymeHblIaeT akTUBHOCTh (DEPMEHTOB
AHTUOKCUJIAHTHOM CUCTEMBI B Pa3HBIX CTPYKTYpaxX I'OJIOBHOI'O MO3ra y KpBbIC.
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Kak wu3BecTHO, BepamaMui, SIBISSICH HMHTHOMTOPOM —KalbLIMEBBIX KaHaioB L-Tumna,
OJIOKMPYET TTOTOK MOHOB KalbIMs U MeTabomm3M aodamuna. [lupameram, sBISSCH HOOTPOITHBIM
mpernapaToM, YIyYllaeT YTUIU3ALUI0 TIIOKO3bl U KPOBOCHAO)KEHHME MO3rOBOM  TKAaHU,
MPEIOTBpAlIACT HApYyIICHWE MeTa0OoIM3Ma M, TaKuM oO0pa3oM, OKa3blBaeT AHTUOKCHUIAHTHBIN
s dext. Mekcuaon, BIsAiACh UHTHOUTOPOM CBOOOAHOpanuKaibHbIX HporeccoB [10JI, aktuBupyer
CYNEPOKCHITUCMYTAa3y, OKa3bIBaeT BIUSHUE Ha (DU3MKO-XMMHYECKHE CBOWMCTBA MeMOpaHBbI,
U3MEeHseT cocTaB (OCPOIUNNAOB, YBEIMUYMUBAECT TEKYy4eCTh MeMOpaHBbI [2,4], yny4dwaer
sHepreTrdeckuii oOMeH B kietke [11,12], moBeimaer ypoBeHb nodamuaa B ctpuatyme [7, 10].

MoxHo 110JIaraTh, 4TO MEKCHUO0I, oOnanas AHTUOKCHUJIAHTHBIMU u
MEMOPaHOCTAOMITH3UPYIOIIUMHI CBOHCTBAMH, CIIOCOOCH 3alUIIATh HUTPOCTPHATAILHBIC HEHPOHBI
OT MOBPEXJACHUH, BBI3bIBAEMBIX IPUMEHEHHUEM TajIoNepuI0JIa.

[TommydeHHbIe pE3yIbTATHl YKa3bIBAIOT Ha I1€JIeCO00pa3HOCTh BKIIIOUEHUS Bepanammia,
nupaieraMa u MeKCU0Ja B KOMIIJIEKCHYIO MMAaTOI€HETUYECKYIO TePAI0 ICUXUYECKUX OOJbHBIX.

BriBoabl.

1. ["anmonepumon B no3ze 0,5 mr/kr, Hapymas nporecchl [10JI B pa3HBIX CTpyKTypax
rOJIOBHOTO MO3ra, NpuBOIUT K yBenuueHuto cojepxkanus K, T'Il u MIA u
MOBBIIIAET aKTUBHOCTH (DEPMEHTOB aHTHOKCHUJIAHTHOW CHCTEMBI B TUIIOTaJIaMyce,
(GpOoHTAILHON KOPE U MOJI0CATOM TEJE.

2. Onpenenenne npoayktoB IIOJI M akTUBHOCTM aAHTMOKCHUIAHTHON CHUCTEMBbI
OopraHu3Ma B TpeX CTPYKTypax roJIOBHOT'O MO3Ta MOKa3ajao, YTO KOMOMHUPOBAHHO
IIpUMEHsIEMbI Bepanamui, nupaneram U Mekcuaon Ha 100% mnpenorBpaiuaer
MPOOKCUAAHTHBIN 3(pPeKT ranonepuaona.

KKKk

1. Menbmukosa E.b., Jlankun B.3., 3enko H.K. u np. Oxucnutensuelii crpecc. [IpookcuIaHTbl 1 aHTHOKCUIAHTHI. -
M.: ®upma «CnoBo», 2006. — 556¢Tp.

2. [aTtmmos A.B., barmanosa O.I'., Kopo6oB A.B. Pois aHTHOKCHIAHTOB B OpraHW3ME B HOPME H TIPH IaTOJOTHH //
Ber. maronorus.— 2007.— Ne 2.— C. 2007-2011.

3. Andrade C. Cardiometabolic risks in schizophrenia and directions for intervention, 1: Magnitude and moderators of

the problem. J. Clin. Psychiatry,

4. Dizdaroglu M., Jaruga P. Mechanisms of free radical-induced damage to DNA // Free Radic Res. 2012. Vol. 46. P.
382-419.

5. Dizdaroglu M., Coskun E., Jaruga P. Measurement of oxidatively induced DNA damage and its repair, by mass
spectrometric techniques // Free Radic Res. 2015. Vol. 49. P. 525-548.

6. Gaschler M.M, Stockwell B.R. Lipid peroxidation in cell death. //Biochem Biophys Res Commun. 2017 Jan 15;
482(3):419-425.

7. Leucht S., Cipriani A., SpineliL., et al. Comparative ef—fi—cacy and tolerability of 15 antipsychotic drugs in
schi—zo—phrenia: a multiple-treatments metaanalysis. Lancet, 2013; 382 (9896): 951-962. PubMed doi:
10.1016/S0140-6736 (13) 60733-3.

8. Ramana K.V, Srivastava S, Singhal S.S. Lipid peroxidation products in human health and disease 2014. //Oxid Med
Cell Longev. 2014;2014:162414.

9. Samara M.T., Dold M., Gianatsi M., et al. Efficacy, ac—cep—tability, and tolerability of antipsychotics in treat—ment-
resistant schizophrenia: a network meta-analysis. JAMA Psychiatry, 2016; 73 (3): 199-210. PubMed doi:
10.1001/jamapsychiatry.2015.2955.

10.  Toppo S., Flohe L., Ursini F., Vanin S., Maiorino M. Catalytic mechanisms and specifi cities of glutathione
peroxidases: variations of a basic scheme // Biochim. Biophys. Acta. 2009. Vol. 1790. P. 1486-1500.



General question of world science -15-

SECTION IV. PEDAGOGY

Moskaleva O.1., Usikova 1.V., Zueva N.V.
Digital transformation of higher education in the Russian Federation: legal framework,
terminology, problems and solutions

Saint-Petersburg State University of Aerospace Instrumentation
(Russia, Saint-Petersburg)
doi: 10.18411/gqws-15-04-2022-04

Abstract

The article is devoted to the issues of digital transformation of higher education during a
pandemic and the transition to digital distance and mixed forms of education. The regulatory and
legal framework for training in such formats is considered, the terminology is given. The practical
part of the article contains the results of a survey of a group of experts on the issue of problems
encountered by teachers when switching to these forms of education.

Keywords: digital higher education, distance learning, e-learning, expert survey, Delphi
method, hierarchy analysis method.

The present moment for the education system, including higher education, is characterized
not only by a protracted pandemic and the urgent need to switch to distance and blended forms of
education, but also by the aggravation of the crisis of the so-called frontal model of pedagogy,
which is familiar to most teachers. The main distinguishing feature of this model is such an
approach to learning, when the only source of knowledge is the teacher as a "transmitter of
knowledge"”. And the trainee is only a "consumer" of this process. At the same time, it should be
noted that such modern categories as understanding and knowledge are certainly interconnected, but
not identical categories. If knowledge is the information transmitted by the teacher and assimilated
by the student, then understanding builds knowledge into thinking, as well as every day and
professional activities.

In connection with these challenges of the external environment and the crisis of the usual
methods of teaching, a number of problems and questions arise, to which the traditional methods of
full-time education and the frontal model of pedagogy underlying them cannot currently provide
specific answers and recommendations. It can be argued that in the current situation, not only the
design and implementation of the digital information and educational environment of the university,
but also the use of modern methods of pedagogy are of great importance. Therefore, this article will
be devoted to some issues in both of these areas.

Consider the conceptual apparatus and legal framework of the subject area. Article 16 of the
Federal Law “On Education in the Russian Federation” [1] provides an explanation of the
difference between e-learning (EE) and distance learning technologies (DET): “E-learning is
understood as the organization of educational activities using those contained in databases and used
in the educational programs of information and information technologies that ensure its processing,
technical means, as well as information and telecommunication networks that ensure the
transmission of the specified information over communication lines, the interaction of students and
teachers.

Distance educational technologies are understood as educational technologies implemented
mainly with the use of information and telecommunication networks with indirect (at a distance)
interaction between students and teachers.

Distance learning is understood as the organization of educational activities using distance
learning technologies, which involve the use of information and telecommunication infrastructure
for the transfer of information and indirect synchronous or asynchronous interaction between
students and teachers.

Thus, the concept of "distance learning™ is much broader than the concept of "e-learning”,
which can be classified as a type of distance learning.
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In addition to these categories, for which the terminology is defined normatively, there is an
even broader term "digital education”. In this case, there is no well-established definition either in
Russia or abroad. A comparison of views and approaches to this term could be the subject of a
separate analytical article. It is necessary to mention the positions of V. N. Pogodin, M. Rakova
from domestic researchers and practitioners, as well as the view of Josh Bersin (HR analyst from
the USA), and many others.

The authors of this article consider the general approach and definition given by M. E.
Vaindorf-Sysoeva and M. L. Subocheva to be the most capacious and relevant at the moment:
“digital education should be understood as the process of organizing interaction between teachers
and students when moving from a goal to a result in a digital educational environment, the main
means of which are digital tools and digital traces, as the results of educational and professional
activities in a digital format. In this definition, it is detailed and very clearly indicated: processes,
object and subject, tools. [2]

From general questions of theory in general and terminology in particular, it is necessary to
move on to some questions of practice and experience gained over time. It can be argued that most
of the teachers during the period of the emergency transition to “remote work™ went through “shock
therapy” to one degree or another.

The authors of this article decided to sum up, for the time being, the intermediate results of
this process. A survey of colleagues from three technical universities in St. Petersburg was
conducted:

1.  Saint-Petersburg State University of Aerospace Instrumentation (SUAI) [3];

2.  Peter the Great St.Petersburg Polytechnic University (SPbPU) [4];

3.  Federal State Budgetary Educational Institution of Higher Education “State
University of the Sea and River Fleet named after Admiral S.O. Makarov" [5].

The survey and data analysis were carried out in stages. At the first stage, the Delphi method
[6] was applied. In accordance with the recommendations of analysts who use this method in
practice, a group of experts was involved, consisting of 12 teachers from the universities listed
above (at least 10, not more than 20).

In order to ensure the homogeneity of the group of experts, the following requirements were
formulated: higher technical education, work experience in higher education for at least 10 years,
experience in working with IT disciplines and their use in the educational process. General
characteristics of the group: average age - 56 years, 9 experts have a technical Ph.D. and the title of
associate professor, 3 senior lecturers. At the first stage, experts were interviewed, in which they
listed a number of problems that they encountered during the period of "shock therapy” and
identified the most common ones.

At the second stage of the survey, the Hierarchy Analysis Method (HAI) of Saaty-Cairns [7,
8] was applied. The experts were asked to rank the problems identified at the previous stage. As
information support at this stage of the survey of experts, the available software of the DSS
"Vybor" was used. This system has a user-friendly interface and greatly simplifies the process of
filling in the Pairwise Comparison Matrices (MPC) for experts, on which the AHP is based.

As a result of processing the results of a survey of experts with a high degree of consistency,
the problems identified at the first stage were identified and ranked, which are summarized in Table
1.

Table 1
Problem Final
Rank Problem Statement problem weight
Psychological and emotional problems caused by the lack of "live" contact
1 0,38
between students and teachers
Technological stratification of society (unequal opportunities for the use of
2 0,31
Hardware and Software)
3 The abundance of technology and its inappropriate use 0,2
Lack of motivation of students and teachers for the digital transformation of
4 . . 0,06
higher education
5 Discrediting testing and proctoring systems 0,05
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It is also necessary to mention two more problems formulated at the first stage of the survey,
which scored a minimum of rank and the level of consistency was also insufficient: the abundance
of plagiarism in the works of students and the lack of a well-formed teacher's workplace (PC with
proper software, a separate office, etc.)

In conclusion of the article, we would like to cite the phrase of one of the experts, uttered
during the survey: "Distance is already forever.” It is important that all university professors learn
how to use the experience gained during the pandemic in the transition to blended and regular forms
of student education.
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SECTION V. LINGUISTICS AND LITERARY STUDIES
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AHHOTANUA

Crathsl TIOCBSIICHA aHAINM3Y S3BIKOBBIX CPEJICTB peaIu3alliii KOMMYHMKATHUBHOW TaKTHKH
UMIUTMIIATHOTO OOBUHEHHUS HA MOJUTHYECKUX AebaToB ¢ yuactuem K. Xapuc. AKTyanbHOCTb TEMBI
HCCIICOBAHUS OTPEIEIAETCS MOBBIIICHHBIM HHTEPECOM K MOJUTHYECKOMY IHUCKYPCY, OCOOCHHO C
TOYKHU 3pPEHUS BBISABJICHHUS HauOOJIee PEKYPPEHTHBIX BEpOATbHBIX WHCTPYMEHTOB pEaU3allii €ro
KOMMYHHKATHUBHO-TIPAarMaTU4YeCKoro MOTeHIMana. B Xome wucclnenoBaHUs aBTOP BBISIBISET
XapakTepHbIC ISl TAKTUKH HUMIUIMIATHOTO OOBUHEHHUS SI3BIKOBBIE CPEACTBA - MCIOJIH30BaHHUE
JIEKCHYECKHUX ITOBTOPOB, YNCITUTEIBHBIX, JICKCUKH C OTPUIIATSIILHON AMOIIMOHAILHON KOHHOTAITUEH,
AQHTUTE3bl U CHHTAKCUYECKOTO Mapasuien3ma.

KiioueBble c10Ba: KOMMYHUKATHBHASA TaKTUKA, UMILTUIIUTHOE OOBUHEHHUE, TOTUTHYECKHIMA
JUCKYPC, MIOJUTHYECKHE 1e0aThl, I3bIKOBBIE CPE/ICTBA.

Abstract

The article is devoted to the analysis of the language means of the communicative tactics of
implicit accusation implementation in the political debates with the participation of K. Haris. The
relevance of the research topic is determined by the increased interest in the political discourse,
especially from the point of view of identifying the most recurrent verbal tools of its communicative
and pragmatic potential. In the course of the research the author identifies such language tools
specific to the communicative tactics of the implicit accusation as the use of lexical repetitions,
numerals, vocabulary with negative emotional connotation, antithesis and syntactic parallelism.

Keywords: communicative tactics, implicit accusation, political discourse, political debates,
linguistic means.

CoBpeMEHHBIN aHIJIOSA3BIYHBIN TOJUTUYECKUHA IUCKYPC XapaKTEpU3YeTCsl LENbIM PSAOM
CHEIU(PUUECKUX S3bIKOBBIX HWHCTPYMEHTOB, HEOOXOIMMBIX Ul peain3allud MHOTOYHMCIIEHHBIX
KOMMYHUKATUBHBIX CTPaTeTMH M PEUYEBBIX TAKTUK, NPUMEHSAEMBIX €r0 yYaCTHMKaMU B LEJAX
JOCTHKEHHMSI ITOCTABJICHHBIX MEpel HUMU KOMMYHHUKATHUBHBIX 1eieil. be3 COMHEHHMsI, BaKHOM €ro
0COOEHHOCTBIO SIBIISIETCS SIBHBIM COLMAIbHO-OIICHOUHBIH XapaKTep U 3KCIPECCUS MCIIOJIb3YEMbIX B
€ro pamMKax JEeKCUKO-CHHTaKCHYECKUX CPEJICTB. 3a4acTyr0 KOMMYHHMKAaTUBHAs CUTyalus TpeOyeT OT
IIOJINTUKOB TIPOSIBIICHUSI ONPENEICHHON CIEPKAaHHOCTH, UM IPHUXOAUTCS «IIPATaTh» peajbHbIC
CMBICIIBI CBOMX BbICKa3blBaHUH. IIpuMepoM Mogo0OHOTO KOMMYHHUKATHBHOTO «CIJIQXKMBAHUS»
MOKHO CUMUTaTh MNPUMEHEHHE HWMIUIMIUTHBIX OOBHHEHMH B XO/€ OTKPBITHIX MOJUTHYECKHX
muckycenid B CMU. Tlon MMIUIMIUTHBIM COAEPKAHUEM BBICKA3bIBAHUS MbI IIOHUMAaeM TOT €ro
CMBICJI, KOTOPBII MPSIMO HE BBIPAXKEH, HO MOJIPA3yMEBAETCS aPECAHTOM M YCIIEIIHO PaclO3HAETCS
azpecaToM.

Mpl HONBITATUCh BBIABUTH HaubOojiee PEeKyppeHTHBIE AJIsi COBPEMEHHOI'O aMEpHUKAHCKOIO
MOJUTUYECKOTO JMCKYpPCa S3bIKOBBIE MHCTPYMEHTBI, CLIOCOOCTBYIONIHE 3((HEeKTUBHON peann3anun
TaKTUKH UMIUTMIIUTHOTO OOBMHEHHA. TpajMIIMOHHO K HMMIUIMIMTHBIM OLIEHOYHBIM CpEICTBaM B
MOJUTUYECKOM JIUCKYpCE OTHOCAT MeTapopuuecKue U 53BPEMUCTHUECKHE 3aMEHBl MNPSIMBIX
HanMeHoBaHMi. Ho, Kak HaM T1OKa3aa0Cch, HMHCTPYMEHTAapHil KOMMYHUKATHBHOM TAKTUKH
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UMIUTUIIUTHOTO OOBHMHEHUS B COBPEMEHHOM aMEPUKAHCKOM IOJIMTHYECKOM JUCKYPCE BBIXOJIUT 32
5TH paMku. C LENpI0 MPOJEMOHCTPUPOBATh JAHHBIM (akKT, Mbl M3YYHJIHM CKPUOT MPOIIEAIIUX 7
okTs10pss 2020 roma monuTHYEecKUX Ae0aToB KaHmuaaToB B Buie-mpesuaeHThl CIIA ¢ ydactuem
MPE/ICTaBUTENBHULIBI OT JAeMoKpaTuueckod mnaprun Kamansr Xapuc u 48-ro BHIle-IPE3UICHTA
CIIA pecnyonukanna Maiika [lenca. OcHoBHO#M TeMoii Obuta manmemust koponasupyca B CILIA,
aKTUBHO HCIOJb3yeMas KaXKIbIM M3 YYaCTHHUKOB B CBOMX HHTepecax. BoibmMHCTBO W3naHuit
OTMETHJIH, YTO Je0aThl MPOILIH B TIOCTATOYHO CIIOKOMHON 0OCTaHOBKE, CTOPOHBI HE MEPEXOIMIIH
Ha JMYHOCTH W HE ONMYCKAIHWCh JO B3aUMHBIX ockopOsieHuit. OnmHako B xozae mpeHuit K. Xapuc
HEOJJHOKPATHO UMIUTUIIMTHO OOBHHsUIa UMEHHO aaMuHUcTparmio J[. Tpammna B pacrnpocTpaHeHUH
COVID-19 u rubenu toicssy amepukaniieB. M 3To, He CMOTpsI Ha TO, YTO OOJIBIIMHCTBO CTPAaH MHpa
B TOT MOMEHT HE CMOIJIM CHPAaBUTHCS C aHAJOTMYHBIMH TpobiemMamu. He moTomy 4TO KTO-TO U3
JUAEPOB HE MOT WJIK HE XOTEJ 3TOr0, a MOTOMY YTO BUPYC CIMIIKOM OBICTPO PaclpoCTpaHsuica U
HE MOJIaBaJICsl TPAAULIMOHHBIM MeToaM JiedeHus. O3ByumnBas nocienctsusa nanaemuu, K. Xapuc
MMIUIMIIMTHO BO3Jaraja OTBETCTBEHHOCTh Ha Buue-npesuaenta M. Ilenca u mnpesunmenta /l.
Tpammna.

B pesynpraTe ananuza peun K. Xapuc Ham ynanock BBIBUTH CIEAYIOLIUE S3bIKOBBIC
CPEICTBA pealn3alii UHTEPECYIOLEH HaC TAKTUKY UMILTUIIUTHOIO OOBUHEHUSI.

1.  Hcnonwp3oBaHuUE JIEGKCHUECKUX TTOBTOPOB.

B xauecTBe 0ogHOrO M3 HamOoJee IKCIPECCUBHBIX WHCTPYMEHTOB TAKTHKH MMILTHIIUTHOTO
oboBuHeHus B peun K. Xapuc Mbl MOKeM Ha3BaTh MPHEM JIEKCHYECKOTO MOBTOpa, KOTOPBIM OHA
aKTUBHO HCIOJIb30Baja B oTBET Ha peruky M. IleHca o Tom, 4ro komaHjaa agMuHuUcTpauuu /.
Tpammna yBaxkaeT cBoOOIy amepukaHckoro Hapoma (We're about freedom and respecting the
freedom of the American people. — pyc. MbI 3a cBoOOIy M yBakaeM CBOOOJY aMEPHKAaHCKOTO
Hapona). CBOM KOMMYHHUKATHBHBIA XOJ OHA MOCTPOMJIA Ha TMOBTOPEHHH JieKceMbl respect (pyc.
YBa)KEHHUE, YBaKaTh), YTO MO3BOJMJIO €H HMMIUTMIIMTHO OOBHHHUTH OINIOHEHTa W MPE3HJCHTA B
MIPOSIBIICHUU HEYBaXXEHHS KO BCEMY aMEpUKAHCKOMY HapOy:

Let’s talk about respecting the American people. You respect the American people when you
tell them the truth. You respect the American people when you have the courage to be a leader (pyc.
JlaBaiiTe moroBopuM 00 YBaXXCHUH K aMEpUKAaHCKOMY HapoAy. Bbl yBakaeTe amepuKaHCKUM HApO,
KOI'Zla TOBOPUTE €My MpaBly. Bbl yBaxkaeTe aMEepUKaHCKUN HApOJ, KOTJa y Bac XBaTaeT CMEIOCTH
OBITh JINJEPOM).

2.  Hcnonb30BaHME JEKCUKH C OTPULIATEIEHONW AMOIIMOHAILHOW KOHHOTALUEH.

Peanuzanus TakTUKM HMMIUIMOUMTHOTO OOBUHEHHUS B aJipec MOJUTUYECKHUX OINIMOHEHTOB
3a4acTyIO MPOMCXOJHUT 3a CUET ONUCAHUSA UX HEIOCTATKOB IOCPEICTBOM MCIIOIb30BaHUS JIEKCUKH C
OTpHUIIATENILHON AMOIMOHANIbLHON KOoHHOTaluen. B atoT pa3 K. Xapuc He pa3 npuberana Kk JaHHOMY
npuemy. Hanpumep:

Well, the American people have witnessed what is the greatest failure of any presidential
administration in the history of our country (pyc. Urto x, aMepuKaHCKHI HApOJ| CTal CBHUICTEIIEM
BEJIMYANIIET0 IpoBajia MPE3UICHTCKON aIMUHUCTPAIIUU B UCTOPUU HAIIEH CTPaHbI).

The American people have had to sacrifice far too much because of the incompetence of this
administration (pyc. AMepuKaHCKOMY HapOy HPHUILIOCH CIMIIKOM MHOTHM MOXEPTBOBATh M3-32
HEKOMITETEHTHOCTH 3TON aJIMUHUCTPALLHHN).

3.  Hcmomb3oBaHHE aHTHUTE3HI.

[IpoTuBONOCTaBIEHUE HEyNad aJIMHUHHCTPALUU JACHCTBYIOLIETO Mpe3uaeHTa B Oopbde C
naHjeMue coOCTBEHHBIM (XOTS TOJIBKO MOKa MPOTHO3UpPYyeMbIM) ycrexam no3sosuio K. Xapuc B
OUEPETHON pa3 MOAUYEPKHYTHh HECOCTOATENBHOCTh aqmMuHucTpanuu /. Tpamna u npeacraButs JIx.
Baiinena «B BBITOJHOM CBETE):

And in spite of all of that, today, they still_don't have a plan. They still don’t have a plan.
Well, Joe Biden does (pyc. U, HecMoTpst Ha Bce 3TO, CETOJHS Y HUX BCE €Ile HeT TU1aHa. Y HUX BCe
emie HeT maHa. A 'y /[xo balinena oH ects).

4.  Hcnonb3oBaHHE YUCIUTENbHbBIX.
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Eme oauH W3M00J€HHBIN B MOJMTHYECKOM AUCKypCe MPHEM — HCIOJIb30BaHWE HUP U
CTaTUCTUYCCKUX MJAHHBIX, MO3BOJIAKOIINUX <«HAMTIAAHO» HNPOACMOHCTPUPOBATL HCCOCTOATCIILHOCTDH
CBOCTO OIIIIOHEHTA. B pPacCMOTPECHHBIX HaMH z[e6aTax K. XapHc BOCIIOJIB30BaJIaChb
HEeOJIaronpusATHON CTATUCTUKON, YTOOBI peTpaHciaupoBath yuepO, HaneceHHbd CILIA nmannemuet,
Ha JICUCTBYIOIIETO MPE3UICHTA:

And here are the facts. 210,000 dead people in our country in just the last several months.
Over 7 million people who have contracted this disease. One in five businesses closed ... We are
looking at over 30 million people, who in the last several months, had to file for unemployment
(pyc. U1 Bot (paxrtel. 210 000 morubmmx B cTpaHe TOJIBKO 3a MOCIEAHHE HECKOJIBKO MecsleB. boiee
7 MWIIMOHOB YEJOBEK 3apa3uiuch 3TOW OoJie3Hblo. Kaxkjoe msaToe mpeanpusiTue 3aKpbuioch ...
Ml BHUIUM oosee 30 MHUJUTHOHOB YCJIOBEK, KOTOPBIM 3a MOCICAHUEC HECKOJIBKO MCCALECB ITPHUIIIOCH
MOJIaTh 3asBIICHUE HA MTOcOOue 1Mo O6e3padoruiie).

We now know because of great investigative journalism that Donald Trump paid $750 in
taxes. When I first heard about it, I literally said, “You mean $750,000?” And it was like no, $750.
We now know Donald Trump owes and is in debt for $400 million (pyc. Temepb MbI 3HaeMm,
Onmarojapsi MPEeKpacHBIM >KYPHATUCTCKUM pacciiefoBanusM, uto Jonamen Tpamn sammatun 750
A0JIapOB HAJIOI'OB. Korz[a s BIICPBBIC YCJIbIIIAII 00 9TOM, A 6YKB8.J'IBHO ckazana: «Bpl umeere B
Bugy 750 000 momumapoB?». W otBer Obl1 «HET», 750 mommapoB. Temeps Mbl 3HaeM, 4to JloHAIBA
Tpamn nomkeH, u ero qoir - 400 MUJUTMOHOB JTOJIJIAPOB).

5.  CuHTaKCHUYECKUU MapajuieiIn3M.

IIpITasice oka3zaTb MakCHUMaJIbHOE IIparmMaTu4cCKoeC B03,Z[eI>'ICTBPIe Ha ayJuTOpHILO, K. XapHc

YacCTb CBOCTO BBICTYIUJICHUS MMOCTPOUJTIA HA ITPUCME CUHTAKCHUYCCKOI'O MapaJlyieJIn3Ma, allCJINInpys K:
—  koHcTpykuusiM B Present Continuous Tense:

We're looking at frontline workers who have been treated like sacrificial workers. We are
looking at over 30 million people, who in the last several months, had to file for unemployment. —
pyc. Mbl cMOTpUM Ha pabOTHUKOB Ha MEPEOBOM, KOTOPBIX MIPUHOCAT B XKEPTBY. Mbl CMOTPUM Ha
6osee ueM 30 MIJIMOHOB YCJIOBCK, KOTOPBIM 3a MOCJICAHUEC HCCKOJIbKO MECALICB IMTPHUIIJIOCH IMOJAaTh
3asBJICHUE HA TTocoOue 1o 6e3paboTHIle.

- [IACCUBHOMY 3aJIOTy:

And here’s the thing, on January 28th, the vice president and the president were informed
about the nature of this pandemic. They were informed that it’s lethal in consequence, that it is
airborne, that it will affect young people, and that it would be contracted because it is airborne. —
pyc. 1 BOT B 4ueM zeno, 28 sHBaps BUILE-TIPE3UAEHT U MPE3UACHT ObUTH MPOMH(GOPMHUPOBAHBI O
XapakTepe 3Toi maHgeMuu. MIM coOOImMIM, YTO 3TO CMEPTENHHO OMAcHO, YTO 3TO Tepenaercs
BO3AYIIHO-KAIICJIIbHBIM ITYTEM, YTO 3TO IOBJIIMACT HA MOJOIABIX J'II-O,Z[eI‘/’I U YTO OTHUM MOXHO
3apa3nuThCi, IOTOMY YTO 3TO MEPCAACTCA BO3AYIIHO-KAIICIIBHBIM ITYTCM.

- CJIO)KHOCOYMHCHHBIM MPEAJIOKCHUAM C IIPOTUBOIIOCTABICHUCM:

And they knew what was happening, and they didn 't tell you... They knew, and they covered
it up. — pyc. U oHM 3HANH, YTO IPOMCXO/IUT, U HE CKa3aiu BaM ... OHU 3HAJIU U CKPBLIH 3TO.

Taxum 06pa30M, MBI paCcCMOTpPECIM TNPUMEPLI TMPUMCHCHUA TAKTUKHA HWMINIMOUTHOI'O
oOBuHeHuss B BbicTymuieHnn K. Xapuc u  BBISIBUIM, 4YTO MOMHMMO MeTaQOpUYECKUX U
3B(1)€MI/ICTI/I‘-ICCKI/IX 3aMCH IIPAMBIX HaHMeHOBaHHﬁ, HCIOJIB3YIOTCA CIICAYIOIINEC XaPAKTCPHBIC IJIA
AMCPUKAaHCKOI'O TIOJIUTHUYCCKOI'O AUCKYypcCa A3BIKOBBIC HUHCTPYMCHTBI ce pcanmmn3anunu:
HUCITOJIB30BaHUEC JICKCUYCCKUX IOBTOPOB, YHUCIIUTCIBHBIX, JICKCUKU C OTpHI.I&TCJIBHOfI
SMOLMOHAIIBHON KOHHOTAMEH, aHTUTE3bl 1 CUHTAKCUYECKOTO Mapajuiein3Ma.
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