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Physical and mathematical sciences
du3zuko-MaTeMaTHYECKHE HAayKHu

VIIK 621.315.593

HCJIEJOBAHUE 3JIJEMEHTHOI'O COCTABA .
N ®A30BBIX IPEBPAIIEHUU B CUCTEME, COOPMUPOBAHHOU
U3 MULIEHHU NiVPt, IPU CTAHUOHAPHOM OT/KUT'E

M.N. MapKeBnql, A.B. KaMaJIOBZ, J.K. AcaHOB3, C.P. Haxenosa”
! Pusuko-TexHIICCKHi nnctutyT HAH benapycu (Munck), benapycs,
24 Hyxycckuit rocynapcTBeHHBIH Imegarormdeckuii ”HCTUTYT uMeHn AsknHmsia (Hykyc), Y3beknctan

Annomayusn. Co3z0anue 6bICOKOKAUECMBEHHBIX ObICMPOOCUCMEYIOWUX NOIYNPOBOOHUKOBLIX NPUOOPO8 U
ceepxbomvuux unmezpanviblx cxem (CBUC) mpebyem 6HeOpeHuss 6 MEXHOAOSUIO UX U3LOMOBAEHUS HOBBIX
mamepuanog. OOnum u3 Hauboiee NePCReKmMUEHbIX MAMEPUANLO8 COBPEMEHHOU MUKPOINEKMPOHUKI  S6ISIOMCS
cunuyudvl memanniog. Cunuyuovl pasiuyuHblX Memailo8 HAWU WUPOKOE NPUMEHEHUEe 6 U30eIUSX MEEpOOmenbHOl
INEKMPOHUKI 8 KaAYecmee MAmepuanos GuINPSMILIOWUX U OMUYECKUX KOHMAKMO8, d MAKdiCe MOKONPOBOOSUUX
9NeMEHMO08 unmezpanbHulx cxem [2, 3, 6].

Knrwueswie cnosa. cunuyuool, snemenmuwiti cocmas, CBUC, ¢ghazosviii cocmas, 31eKkmpoHocpamma.

Brenenne B pabore [5] ObL10 H3yueHO (hOPMUPOBAHUE CHITUIIMIOB MPH PEAKIIMHA MEXKY CIOEM, COACPIKAIIUM
Ni u 5 % Pt Ha mommoxke Si. MeTomaMu NPOCBEYHBAIOUICH JIIEKTPOHHON MHKPOCKONHH OBbIa HCCIIeOBaHA
MOCTICIOBATENEHOCTE  (DOPMHUPOBAHUS CHJIMIMIAOB. OKCIIEPUMEHTHI IIOKa3ald, YTO B MPUCYTCTBUH IUIATHHEI
MIPOMCXOIUT OZHOBpeMeHHoe oOpasoBanue Ni,Si u NiSi. bsur onenen npenen pactsopumoctr miatussl (1 at. % npu
573 K) B ¢aze cumummna Hukens NipSi. ABTOpsI [7] U3yYWIIM BIMSHUE TUIATHHBL HA POCT TOHKOHM IUICHKH CHJIHIHIA
HUKEJA, HcCleqysd nepepacupenencare Pt Bo Bpems pocra cumnuna. beumd miccaemoBaHbl TPHA Pa3IHIHBIX UCXOIHBIX
COCTOSIHUS:

e cmiaB NiPt/Si,

e Pt ocaxxnenHas Ha cioi Hukens — Pt/Ni/Si,

e Pt kak mpomexxyTounsiii cioit — Ni/Pt/Si.

CrmiaB comepxkan 7 Bec. % ruiatueel. Ilepepacmpenencuue Pt Obuto wccieqoBaHO in situ, HCHONB3Ys
CHEKTPOMETPHUI0 00paTHOro pe3ep(OpAOBCKOTO PACCEsSHHS M PEHTICHOBCKYIO JU(paKLHUio. BbUIo ycTaHOBIEHO, YTO
MIPH OTXKUTE MPOUCXOIUT 00pa3oBaHHUE CHIIHIINAOB HUKENS TakKe Kak B uucTol cucteme Ni/Si, Torma kak mobOaBieHue
Pt B xauecTBe IPOMEKYTOUHOTO CJIOS BHOCHT CYIIECTBEHHOE BIMSHHE HA MOCIIECIOBATEIBHOCTE 00pa3oBaHus (a3. D10
MOJKET MPHUBECTH K HU3KOH pactBopumocTr Pt B Ni,Si mo cpaBrenuto ¢ NiSi u Beicokoi moasmkHOCTH Pt B Ni,Si o
cpaBHeHUIO ¢ yucThiM Ni [1].

H3roros/ieHne 00pa3noB U MeTOAbI HCCIEAOBAHMSA

B kauecTBe METOIOB HCCIICAOBAHUS CTPYKTYPHI U (pa30BOTO COCTaBa TOHKOIUICHOYHBIX CHCTEM IPUMCHSIIACH
aJIeKTpOHOTrpadus, PacTpoBasi JIEKTPOHHAS MHUKPOCKOIUSI M JUIS OIPEIENICHUsS] DJIEMEHTHOTO COCTaBa KOMITO3HMLIUMA
HCIIOJIb30BaJIM PEHTTEHOCICKTPAIbHBIC H3MEPEHHUS ¢ TUCIIePCHUeii o sHepruu. VccnenoBanus (ha3oBhIX MPEBpaIICHUI
[IPU CTAllMOHAPHOM OTXKHIE, IIPOBOIMINCEH Ha 3JekTpoHorpade DMP-102.

Ha mnactuny xpemuuns Mmapku KO® 0,5 nanocusicst ToHku# ¢ioi, TommuuHo# 0,03-0,04 um, n3 mutnenn NiVPL.
IIpucyTcTBHE BaHAIMs BBI3BAHO TEM, YTO IPH MArHETPOHHOM PACHBLICHHH MPEANIOYTUTEIbHEES HCIOIb30BAHUE
mutmeHei n3 crasa Ni (7 %V) [3] 111 n3MeHeHns: JOMEHHOHW CTPYKTYPHI M YMEHBIIICHUS! MATHUTHBIX CBOMCTB.

B nmanHOM ciiydae CTaHOBHTCS BO3MOXHBIM HAHECCHHE IUTATHHBI M HHUKENS Ha YCTAHOBKE MArHETPOHHOTO
HAaHECEHUS B OJIHOM BaKyYyMHOM TEXHOJIOTHYECKOM IHKIIE [4].

Pe3yabTaTsl U 00cy:K1eHMe.

B Tabmmmax 1 w 2 mpuBemeHBI pe3ydbTaThl UCCICIOBAHHMHA 3JEMEHTHOTO COCTaBa CJIOCB, HAHECEHHBIX Ha
MOBEPXHOCTH kKpeMHuust. Kak cnenyer u3 ananu3sa tabiuisl 1, ocaxaennast rieHka cogepkut Ni, Pt u V, conepxaiuecs
B paCHBUIIEMON MHIICHH, a TAaKXKe a30T U KUCIOPOJ. Bo3MOXKHO, HaTHMYUE KHACIOPOIa 00YCIOBICHO MIPUCYTCTBUEM Ha
MMOBEPXHOCTH KPEMHHUS ECTECTBEHHOTO OKCHIA. DJEMEHTHBIA COCTaB IUICHKA COOTBETCTBYET COCTaBY MHIICHH.
Crnemyer OTMETHTh, YTO COIACPKAHWE KHUCJIOPOAa MEHBIIE B IUICHKE, [MOIBEPraBIICHCS HOHHOW OYHMCTKE, YTO MOMKET
OBITh BBI3BAHO yIaJICHHEM C MOBEPXHOCTH €CTECTBEHHOTO OKCH/1a KPEMHHUSI.

© Mapkesuy M.U., Kamanos A.b., Acanos J[.)K., Haxenosa C.P. /
Markevich M.1., Kamalov A.B., Asanov D.J., Najepova S.R., 2023
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Tabruya 1
DJieMEHTHBIH COCTaB HCXOHOI TOHKOMIeHOYHo# cucrembl NiV-Pt, chopmupoBanHoii u3 Munienn
DneMeHT AToMHOE coaepkaHue, %
C MOHHOI OYHCTKOM be3 nonnoii ouncTkn
N 2.93 2.40
Vv 4.62 3.26
(6] 4.67 5.32
Ni 81.93 83.52
Pt 5.85 5.46

Ha osnextponorpamme aupakiMOHHBIE JIMHUM, COOTBETCTBYIOLIME HHKEIIO, SBISIOTCS IIMPOKHMH, 4YTO
CBHJETENLCTBYET O TOM, UTO IUICHKA SBJISETCS METKOAUCHEpCHOHW. Ocax/ieHHas IUICHKA SIBISETCS TBEPABIM PacTBOPOM
IUIATHHBl ¥ BaHAAWs B HUKEJE. OJEMEHTHBIH COCTaB OCAKICHHOW IUICHKH COOTBETCTBYET OSJIEMEHTHOMY COCTaBY
pacnpUIsIEMON MUIIIEHU.

UccnenoBanics (asossie mpespamienuss B cucteme NiV-Pt npu pasmudssix pexumax omkura. OTxAT
MOJIYYCHHBIX TOHKOIUIEHOYHBIX cucteM NiV-Pt Ha KpeMHHEBO# IIIACTHHE MATHETPOHHBIM PACIIBUICHHEM IIPOBOIMIICS B
aTMoc(epe a30Ta IpH CIEAYIOINX PEKIMaX:

1. mpu temmepartype 240 °C B TeueHue 240 MUHYT,

2. mpu temnepatype 240 °C B Teuenue 240 munyt u 550 °C B Teuenue 30 MUHYT.

Omxur npu temmneparype 240 °C B Teuenne 240 MHUHYT CONPOBOXIAETCS OTIKMIOM TOUEYHBIX Je()EKTOB,
YMEHBIIEHHEM MX KOHIEHTpPAIMH, POCTy 3€peH TBEpAOr0 pacTBopa IUIATMHBI M BaHaguid B HHUKeIE U
COBEpLICHCTBOBAHUIO CTPOEHHS UX rpaHull. OO ATOM CBHJETENBCTBYET YMEHBIICHHE ITUPUHBI TU()PAKLIMOHHBIX JIMHUH,
NPUHAJIEKAIUX HUKENI0 Ha AJeKTpoHorpammMax (tabum. 2). Cieayer OTMETHTh, YTO DKCIIEPUMEHTAJbHbIC 3HAYCHHU S
MEKIIJIOCKOCTHBIX PaCCTOSIHUHN, TOJIy4YE€HHBIX U3 pacdeTa 3JeKTPOHOTPAMMBI OT CJIOSI HUKEJIS Ha MOIOKKE OT KPEeMHUS,
OoIbIe, YeM TEOpEeTHIECKUE. DTO TAaKXKE CBUJIIETENBCTBYET 00 00pa30BaHNM TBEPAOTO PacTBOPA IUIATHHBI M BaHAIWA B
HHKETIE.

Iocne omkura toHkoruieHouHoi cuctembl NiVPt Ha mmactune Simpu temmneparype 240 °C B teuyenue 240
MHUHYT ¥ TpaBJICHHS B TE€UEHHWE 3-X MHHYT B IIapCcKOH BoAke ee (pa3oBBIH cocTaB HE HW3MEHsUICS, pacHm(poBKa
CBHJETENBCTBYET O HAJIMYMHN TU(PPAKIIMOHHBIX KOJIEII, IPUHAIIEKANX HUKEIO (Tabnuma 2). OT0 CBUAETEIbCTBYET JINOO
00 OTCYTCTBMM CHJIHMILMIA HHUKEJS NIPU JaHHBIX PEXHMMAX OTKHWra, JIMOO O TOM, YTO JAaHHOTO BPEMEHH TPABJICHMS
0Ka3aJI0Ch HEJOCTATOYHO I OOHAPYKCHHS CIIOS CHNHINIA HUKeNsl Ha rpanune pasaena NiVPUSI. Tpu yeemndeHun
BPEMEHH TPaBJICHHs 10 6-TH MUHYT Ha 3JIEKTPOHOTPaMMe IPUCYTCTBYIOT TOJBKO PedIeKCh, IPUHAJICKAIIUE KPEMHHIO.

Tabruya 2
®a30Bblii cOCTAB TOHKOILIEHOYHOH cucTreMmbl NiVPt mocie orskura
npu Temneparype 240 °C B teuenue 240 MUHYT
reops Ureops HkI C MOHHO# OYUCTKOM 0e3 HOHHOU OYHCTKH
HM HM
0.210 0.204 111 Ni Ni
0.182 0.177 200 Ni Ni
0.128 0.125 220 Ni Ni
0.112 0.109 311 - Ni

AHanus 3JIEKTPOHOrpaMM OT TOHKOIUIeHOUHOH cucteMmbl NiVPt mocie omkura npu temneparype 240 °C B
teuenne 240 munyr + 550 °C B Teyenue 30 MUHYT ToKazajn Hajuuyue NU(PAKIMOHHBIX KOJIEll, HMPUHAIJIEKAIINX
cumunuay Hukens NiSi (tabnura 3).

|

NiSi

Puc. 1. Dnexmponozpamm om monxonienounou cucmemot NIVPt nocre omoicuza
npu memnepamype 240 °C ¢ meuenue 240 munym + 550 °C 6 meuenue 30 munym
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Ha oaxextpoHOrpamMMe TNPHCYTCTBYIOT JIHMIIb JIMHHH, TNPUHAMICKAIINES CHIHLUAY HHKENs, JIHHHY,
NpUHAICKAIINE HUKEN0, OTCYTCTBYIOT. NiSi uMeeT poMOudeckuil TUII KpucTamTndeckoi pemerkd. CrneqoBaTenbHo,
B pe3yNibTaTe PEaKUHOHHON B3auMomud(dy3ur Ha TMOBEPXHOCTH KPEeMHHsS (HOPMHUPYETCsl CIIOW CHITMLIUIA HHUKEJS,
JIETHPOBaHHBIN IIATHHOM 1 BaHamueM u Gopmupyetcs 6aprep Llottku NiSi/p-Si.

Tabnuya 3
da30BbIii COCTAB TOHKOILIEHOYHO# cucrembl NiV-Pt- nociie orkura
npu T =240 °C B Teuenue 240 munyt + T = 550 °C B Teuenue 30 MUHYT
Ooeers Ureops hkl C MOHHOM OYUCTKOM 6€e3 HOHHOMU
HM Hwm OYHCTKHU
0.281 0.281 200 NiSi -
0.253 0.251 111 NiSi NiSi
0.210 0.205 021 - NiSi
0.190 0.192 121 NiSi -
0.175 0.176 310 - NiSi
0.168 0.167 002 NiSi -
0.153 0.153 112 NiSi -
0.138 0.138 212 NiSi NiSi
0.129 0.126 411 - NiSi
BoiBoabI.

B pesynbraTe BBITOMHEHHS Pa0OTHl METOAAMH 3JIEKTPOHOTpapHUM «HA OTPAKEHHE» HCCIEAOBaHbI (Da30BbIC
NpeBpalleHHs], TPOUCXOAIINE B JaHHBIX CUCTEMaXx IPH OTXKUre B aTMocdepe a3oTa.

Tonkomiexounsie cucteMbl NiV-Pt 65111 cOpMHUPOBAHBI MATHETPOHHBIM PACTIBIICHHEM U3 MHUIIICHH.

Toukomnenounsie cucrembl  NiV-Pt, copmupoBaHHbIe MArHETPOHHBIM PpACIBUICHHEM U3 MHIICHH,
OT)KUTAJIUCh NPH CIECTYIOUNX PeKUMax:

1. mpu T =240 °C B Teuenue 240 muH,

2. mpu T =240 °C B reuenne 240 mua u T = 550 °C B Treuenne 30 MuH.

YCTaHOBIIEHO, YTO B PEXKHUME OTXKUTA 2 IIPOUCXOANUT (POPMHUPOBAHHE CHITMIMIA HUKETIS.
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RESEARCH OF THE ELEMENTAL COMPOSITION AND PHASE TRANSFORMATIONS
IN ASYSTEM FORMED FROM A NiVPt TARGET DURING STATIONARY ANNEALING

M.1. Markevich!, A.B. Kamalov? D.J. Asanov®, S.R. Najepova®
! Physical and Technical Institute of the National Academy of Sciences of Belarus (Minsk), Belarus,
2% Nukus State Pedagogical Institute named after Ajiniyaz (Nukus), Uzbekistan

Abstract. The creation of high-quality high-speed semiconductor devices and ultra-large integrated circuits
(VLSI) requires the introduction of new materials into the technology of their manufacture. One of the most promising
materials of modern microelectronics is metal silicides. Silicides of various metals are widely used in solid-state
electronics products as materials for rectifying and ohmic contacts, as well as conductive elements of integrated
circuits [2, 3, 6].

Keywords: silicides, elemental composition, VLSI, phase composition, electronogram.
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BJIMAHUE JABJIEHUA HA TOKOIIPOXOXKAEHUS B BII,
MN3IrOTOBJEHHOM HA OCHOBE n-Si<Ni>

C.C. Hacpuaunos', A.P. Typaes®, K.T. Hopmypatos®
! okTOp Texnmuecknx Hayk, mpoheccop Kapeapsl «OBIIas FKONOTHS i FIKOHOMHKAY, 2 CTAPIINIA MPEIoIaBaTeb
! AcTpaxaHCKHi1 TOCyIapCTBEHHBIN TEXHUYECKHH YHUBEpCUTET B TalIKeHTCKOM 001acTH,
2 uran heaepaabHOTO roCYIapCTBEHHOTO GIOPKETHOr0 00pa30BaTEFHOTO YIPEK/ICHHS BEICIIETO 00pa3oBaHIs
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Annomayus. B pabome npeocmaenenvi pe3ynbmamvl UCCIEO08AHUSL OCMAMOYHBIX AGLEHUN 00 U Nocie
8030eliCmeUs  8cecmopoHHe2o eudpocmamuieckozo oaenenus (BIJ[) Ha ucxoOHvle u ne2uposanuvie HuUKeiem
MOHOKpUCMANNO08 KpeMHus, a makoce enuanue BIJ] na snexmpuueckue Xapaxmepucmuxu CMpYKmMyp Memani-
NONYNPOGOOHUKOB, U320MOGNIEHHBIX HA OCHO8E MOHOKDUCMANIUYECKO20 Kpemuus. IIpednosicen cnocob nomyuenus
MeH30YYECTNEUNENbHBIX OAMYUKO8 HA OCHOBE MOHOKPUCTATIIUYECKO20 KPEMHUSA Ne2UPOBAHHO20 HUKETEM.

Kniouegvie cnoea: nonynposoonux, ougpgysus, O6apvep I[llommxu, MOHOKpUCMANTUYECKUU KpeMHUI,
INleKmpuyecKue aKmueHvle amoMvl, SUOPO-CMAMUCIUYECKAs OAasleHus, Nnpeyunumam, pacnad, OoCmamouHvle

aghgexmul.

Beenenne

HccnenoBanne TEH304yBCTBUTEIBHBIX JIATYMKOB B KauecTBE JATYMKOB (PU3MYECKMX BEJIMYMH CBSI3aHO C
HEOOXOIUMOCTBIO M3MEPEHHUs MapaMeTpoB BEIECTB B cdepax HapoaHOro xossictsa. [lostomy B HacTosiiee Bpems
aKTyaJIbHOHM SIBISIETCS 3a/iada pa3pabOTKM TaKWX CPEICTB M3MEPEHHH KakK TEH30UYBCTBHTENBHBINA IaTdWK. Kak M3BEeCTHO
MIPIMEHEHIE MOHOKPHCTA/UIOB KPEMHHS B 00JIACTH COBPEMEHHONH MOHO M HAHORJIEKTPOHHKHU BBI3BIBACT OOJIBIION MHTEpEC
NIPIMECH HUKENS B MOHOKPUCTAUIMYECKOM KPEMHHMH M HCIHOJIB30BAaHMS HMX JUISL M3TOTOBJICHHS MOJIYIPOBOJHHUKOBBIX
nprbopoB. IIupokoe nmprmMenenue Ni B KauecTBe JIETHPYIOLIEH MPUMECH KaK albTePHATUBBI IOPOTOCTOSIIIEMY 30JI0TY TIpH
npon3BozcTBe NprOopoB Tuma BIII ¢ dyBCTBUTENPHBIMU MapamMeTpaMy K BHeIIHeMy BozzeicTsmto [3]. Hamu pazpaboran
HOBBIH CIOCO0 JIETMpOBaHUA I IIOTy4YCHHS UYBCTBHTEIBHOTO JJIEMEHTA — TaK Has3blBacMash HU3KOTEMIEpaTypHas
muddy3us Hukens B KpeMHUH. CYIIHOCTh JIQaHHOTO CIOC00a JIETMPOBAaHMS 3aKIIIOYaeTcsi B MpOBeACHHH AU(dy3un
XUMHYECKH OCAKIECHHOTO TOHKOTO CJIOS aTOMOB HMKENS B BO3/AyXE, IOCTENICHHO M IOITAIHO YIIPABIISAA TEMIIEpaTypoid
mbdy3un, HaumHast ¢ T = 300 K. [lnst uccnenoBaHusi 271eKTPO(U3MYECKUX CBOMCTB MOHOKDPHCTAJUIOB KPEMHHS n-
MPOBOJIMMOCTH, JIETMPOBAHHOTO IPUMECBI0 HHUKENsT MeToloM Juddy3uu, ucronb3oBaid meto] 3¢ddexra Xoua u
MPOBOIMMOCTH BBITIOJIHSUTHCH 1T0 CTAHAAPTHOW METOAMKE B PEXHUME MOCTOSIHHOTO IEKTPUYECKOTO W MArHUTHOTO IOJIEH.
Hukenb BBOamiics mertonoMm mubdysun, npu temneparype 1250 °C. DkcriepuMEHTaJbHO ONpPEeNCHbl ONTHMAaJbHbIC
CKOpPOCTH HarpeBa TeMIIepaTyphl, YUCIIO 3TAllOB M BPEMsI BBIICPKKU B ATalax, a Takke KOHEUHas Temreparypa Juddysuu,
YTO TI03BOJIAET (JOPMHUPOBATH KIIACTEPHI IPUMECHBIX aTOMOB M MaKCHMAaJbHOE y4acTHe BBEICHHBIX MPHMECHBIX aTOMOB B
oTuX Knacrepax [4]. MccnenoBanmch BIMSHMS CKaTHS Ha AJIEKTPOPU3MUECKHE XapaKTCPUCTHUKH CTPYKTYp MeTasll-
TIOJTYIIPOBOJTHUKOB, M3TOTOBJIEHHBIX Ha OCHOBE MOHOKpHCTALTMYEcKoro kpeMHus. [Ipm mmddy3noHHOM lernmpoBaHun
HHKEJIEM KPHCTAIUIOB C yJeIbHbIM conpoTuBieHneM p = 200 OM cM M3MEHEHUs 3JIeKTPOPU3HMIECKUX CBOWCTB 00pasIoB
Si<Ni> npu TepMHYECKOM OTXKHI'€ YCTAaHOBJICHO, YTO HUKEJh CO3/IaeT JBa aKIENTOPHBIX ypoBHA ¢ 3Heprueil E; = E,+0,2 5B
u E; = E¢-0,4 5B nipu KoHIIeHTpaIiy BBEICHHOTO HUKETS 7 10" em. AToMBI HHUKeIIst HAXOISATCS MIPEUMYILIECTBEHHO B y3JlaX
KPHCTAJUIMYECKOH PEIETKH B BHJE HEHTpaibHbIX atomMoB (Ni°), omHO- u aByx3apsaanbix noHoB (Ni',Ni7). MakcumaibHas
KOHICHTPALS SMEKTPOAKTHBHEIX atoMoB Ny; = 4-10™ cv™, Dnexrponeiitpansusie atomsr muxenst (Ni’-3d%4s?, Ni3d*4s%4p,
Ni~-3d%4s?3p?, nepemelnasich Mo AUCIOKALMSM, 0OPa3yIOT KOMIUIEKCHI ¢ KHCI0pogoM Tura NiOy, a Takke KOMIUIEKCHI C
npyrumu  aedexramu. [locne modTamHONW HHM3KOTeMIepaTypHOH Iud@y3nu HUKENs B 00beMe KpPEeMHHUS 00pa3yloTcs
HAHOKJIACTEpBl U3 aTOMOB HHUKENs, KOTopble Haxonsarcs B 3d™ -coctostnuu. O6pasoBanue kommiekcoB NiOy HeHTpaabHAIMA
aTOMaMM HHKeNs U HaHOKJIACTEPOB M3 AJIEKTPOAKTHBHBIX aTOMOB HHKENs B KOMIEHCUPOBAHHOM KPEMHHM HPHUBOIUT K
PE3KOMY TOBBIIIEHHIO TEPMOCTAOMIIBHOCTH XapaKTEPHUCTHUK 3a CUET CHIDKEHMS KOHIEHTpauu tepMojedektoB. Ha puc. 1
TIPUBEJICHBl KPHBBIE 3aBHCHMOCTH OT JaBieHus auonoB Illorrkm AU-N-Si<Ni>, npM NOCTOSHHBIX IOJIOXUTEIBHBIX
HanpspkeHusix cmentenns (U = const) Ha nepexoze, B Ipoliecce Bo3pacTanust (KpuB.1-3) 1 yMEHbIICHUS AaBJICHUS (KPUB.
2). 3aBucumoctr I = f; (P}, TONy4eHHbIE TPHU Pa3NYHBIX HANPSHKEHUAX CMemmeHus (KpuB.l,2,3) MMEroT OIMHAKOBBINA
XapakTep, HO TIPH 3TOM HanOOJIBIIIIE U3MEHEHHS TOKa, B JAHHOM WHTEpBajie HaOI0AatoTes Ipy HanpsbkeHnn 2B (xpus. 2).
C pocTom naBieHusT HabJro1aeTcss MOHOTOHHBIA pocT Toka (KpuB. 1-3), muomo loTTky, a mpy 3HaYeHKsX JaBieHus F & 3

KOap MPOMCXOAUT CraJl TOKa M JJOCTUTHYB MUHUMYMa nipu P = 7 k0ap, HaOtofaeTcst pocT Toka. TakuM o0pa3oM, Handue
MaKcUMyMa TOKa B 3aBucumoctsx I = f; (P} npu BI'J] npunaer anomanbHblil Xapakrep kpuBbiM BAX muonos IllorTiku
Au-n-Si<Ni> 10 cpaBHEHHIO C BHIBOJAMHU TEOPUH M SKCTIEPUMEHTAJIBHBIMU pe3yJbTaTaMy psifa aBTopoB [1], T.e. B Apyrux

© Hacpumnunos C.C., Typaes A.P., Hopmyparos K.T. / Nasriddinov S.S., Turaev A.R., Normuratov K.T., 2023
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JIMOJIaX TPY BO3JICHCTBHM BCECTOPOHHETO JaBiieHMsI HAOIomaeTcs JIMOO TOJBKO YBEIUYEHHE, MO0 TONBKO yMEHBIICHHE
TOKa 4yepe3 p-n nepexoi. Mamepennss BAX muonos 1lorrkn Au-n-Si<Ni> B npouecce ymeHblieHus (puc. 3) mokasajim, 4To
3apucuMoctd | = f; (P} uMeroT HeoOpaTUMBIM XapakTep. 3HA4YEHMS TOKA B MPOLECCE YMEHBIICHUS NABICHHSA, HAMHOTO
MEHBILIE COOTBETCTBYIOIIETO TOKA B MpPOLECCE YBENMYEHHWs NaBiaeHus. Ilon BmmsHmeM naeneHus B auogax IlloTTkm
W3MEHSIETCSl BBHICOTA TOTEHIMATILHOTO Oapbepa, S ¢eKTnBHas Macca HOCHTENECH TOKa M JAMANEKTPUYEcKasl POHHLAEMOCTh
MOTYTIPOBOTHUKA. [I3MeHeHNs TaHHBIX napaMeTpoB B auoaax ¢ BIII npuBoauT k HEKOTOPOIt MOHOTOHHOI 3aBUCUMOCTH TOKa
I uepe3 mepexon or gaBieHumst F. AHOManbHOCTh xapaktepa 3aBucumoct I = f, (P} B muomax Iortku Au-n-Si<Ni>,
BUIMMO SABISIETCS pe3ynbTaToM mposBieHus npu BI'JI, nomomHUTENnsHOro (hM3MYECKOro Iporecca Ha MOBEPXHOCTH U B
00BEMe KpeMHust — 0azoBoro aneMenTa auonoB ¢ BIII. Iocne momHOro CHATHS JaBiEHMS, WCXOIHBIC DIEKTPUYECKUE
napameTpbl quozoB ¢ BIII Au-n-Si<Ni> He BoccranaBnuBarotcs. B paborax [5] Obu10 MokasaHo, 4TO IOJ JIEHCTBHEM
BCECTOPOHHEro Ckatus B oOpa3uax Si<Ni> NpoHCXOIWT pacnajl NPUMECHBIX MPEIUIUTATOB HUKEIS, KOTOPBII IPUBOIHT K
Nepexoy HEKOTOPOH YacTH OCBOOOAMBIIMXCS OT NPELMIHUTATOB aToMOB Ni B 3JIEKTPUYECKH aKTHBHOE COCTOSHHUE, B
pe3yJibTaTe 4Yero pacTeT CTeNeHb KOMIEHCAllMM W YJCNbHOE COIPOTHBIICHHE 00pasnoB Si<Ni>, 4TO NPHBOAUT K
YMEHBIIIEHHUIO KOHLIEHTPallul OCHOBHBIX HOCUTENEH TOKa — 31IEKTPOHOB.

Takum o00pazoM B HaONIONAEMBIX OSKCIIEPUMEHTaX HEMOHOTOHHOCTH, AHOMAJIbHOCTH M HEOOPaTHMOCTH
mmereHnii BAX mmomoB Au-n-Si<Ni> npu BI'J], OCHOBHYIO pONb WrpaiOT MPOIECCH pacraia MPUMECHBIX TBEPIBIX
pacTBOpPOB IPHMECHBIX aTOMOB HUKeJs B KpeMHuu. B unrepsane B[ P = 0 — 1.5 x0ap m3menenuss BAX nuonos Au-
N-Si<Ni> sBISIIOTCS 0OpAaTHMBIMU M DJIEKTPUYECKUE MapaMeTpbl 3TUX AMOIOB MPAKTHYECKH HE W3MEHSIOTCS IOCie UX
obxarust o P = 1,5 x0ap. {nst BeisicHeHHs1 (DPM3MYECKOI IPUPOJIBI MPOLIECCOB, MPOUCXOSIIMX B 3THX CTPYKTYpax MpH
BO3JICUCTBUM JaBJICHUS, HAMU MHCCJIEAOBAHBI MEXaHW3Mbl (POPMHUPOBAHHMH TEH30UYBCTBUTEIHHOCTH 7Y-JIETHPOBAHHOTO
KkpeMHUsL. OTHOCUTENBHYIO TeH304YBCTBUTEIBHOCTH MPH MPSIMOM TOKE Uepe3 3TOT Iepexo,l MOJKHO 3alucaTh B BUJE:

1 dcpE
kT dF
Kaxk BHUIHO, IIPU 3TOM T€H30YYBCTBHUTCIIBHOCTh ONPEACIIACTCA TOJIBKO M3MCHCHUEM BBICOTHI 6apbepa @5 1 HE

¥r =

3aBUCHT OT KOHIIGHTpalWu HocuTenel 3apsna. IIpoBeieHHble 1Mo NMpHBEAECHHOH (opMmyne pacdeTsl OTHOCHTEIHHOU
TEH304yBCTBUTEIBHOCTH MTO3BOJIMIIN OLEHUTHh KOA(P(UIIMEHTHI H3MEHEHHUS BBICOTHI IIOTEHIMAIBHOTO Oapbepa. Pacyersl
nokasanu, uto juis auoaos llortkn Au-n-Si<Ni>dgg/dP = 2,3 - 107 3B/Ma, 3y & 9.2 107% 1/1a.

Taxum 00pa3om, HCCIEeOBaHHA MOKA3aJIM, YTO HAOIIONCHHS 3aBUCHMOCTH BEJIMYMHBI NMPSIMOTO U OOpaTHOTO
TOKOB B 1uojax n3 N-Si<Ni> B OCHOBHOM CBS3aHa C W3MEHEHHEM BEJIMYMHBI MOTEHIMATILHOTO Oapbepa Ha TpaHUIe
paszena MeTauI-IoJYNPOBOJHUK M TPEBPALICHUS MPUMECHBIX aTOMOB, HaXOASAILIMXCS B JJIEKTPUYECKH AKTHBHBIX U
HEaKTUBHBIX cocTosiHUAX. Bimsinne BI'/] Ha anekrpodu3nyeckue XapakTepUCTHKH CTPYKTYP METauI-TIOJNYIIPOBOHUK,
M3rOTOBJICHHBIX HA OCHOBE MOHOKPUCTAJUIMYECKOTO KPEMHUS C MIPUMECHIO0 HUKEIs, HeceT cO00W Ba)KHOE TPHKIIAJHOE
3HaueHHe B 001aCTH (U3MKU TBEPJOTO TENa M NOIYIIPOBOJHHUKOB.
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Abstract. The paper presents the results of a study of residual phenomena before and after the effects of
comprehensive hydrostatic pressure (CPH) on the initial and nickel-doped silicon single crystals, as well as the effect of
CPH on the electrical characteristics of metal-semiconductor structures made on the basis of monocrystalline silicon.
A method for obtaining strain-sensitive sensors based on monocrystalline silicon doped with nickel is proposed.

Keywords: semiconductor, diffusion, Schottky barrier, monocrystalline silicon, electric active atoms, hydro-
statistical pressure, precipitate, decay, residual effects.
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MATHEMATICAL MODEL FOR CRYPTOSYSTEM BASED ON FINITE SERIES
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Abstract. There are many methods and techniques to protect information from theft and hacking by the
unauthorized persons, so the researchers try to invite and develop a new techniques to solve the security problems
against the vast revelation of the cryptanalysis methods. In this paper a new technique for protecting data produced,
where two keys are used with the mathematical idea of the summation of the finite series which add more security to the
produced cryptosystem against different types of attack. Many types of attack applied to break the cipher text, the result
appear the weakness of these types of attack.

Keywords: cryptosystem, finite series, summation, attack, mathematical model.

1. Introduction
A series is the summation of many terms of the sequence. The letter sigma X came from Greek language is
used to represent the summation of the sequence terms. The series are typically written in the form:

n

gy +ay + oy T F Gy Tay
i=1

Where the summation index, i takes the integer values from 1 to the n. Where the term a; called a general term.
A finite series: is the summation of terms of the finite number. An infinite series has the infinite number of terms [5].

2. Cryptography

Cryptography can be defined as the art of the secret writing; it is used since the Roman civilization in order to
hide the secret information or keeping the secrecy of the message. To keeping the information secret, the most common
method used is encryption/decryption. Basically, the encryption and decryption processes are the fundamental functions
of the cryptography. In the encryption process, a clear message known as (plain text) is converted from readable
message into unreadable form which is called the cipher text. While in the decryption process, in the reverse process,
the cipher text is converted from unreadable message into the origin (plaintext). Both processes are used to secure the
secret message against all unauthorized persons to view and read the message contents the Symmetric and asymmetric
cryptography are two types of cryptography [1]. The symmetric cryptography which also called the symmetric key
cryptography, which is used to ensuring the secure communication between two persons through using the same secret
key, while asymmetric cryptography which is called a public key cryptography focusing on secures the communication
between persons through using two different keys the public and the private keys. Private key is send in secure channel
to the receiver in communication, while the public key is known to everyone. One of the most common aspect of
securing communication is key size, which is considered as the most important parameter in the symmetric and
asymmetric cryptography. As a fact the key size of symmetric cryptography known to be less than the asymmetric
cryptography, that mean the symmetric cryptography is less secure for the more sensitive data [4].

3. Literature review

Kumari, M., & Tanti, J. proposed a block Cryptography matrices Public Key cryptosystem with generalized
Fibonacci sequence. First, compute the multiplicative commutatively of the generalized matrices constructed through
using the generalized Fibonacci sequences. Also discussed the efficiency & the strength of the proposed scheme in the
context of the block matrices [6].

Abed, B.N., et. al proposed a new cryptosystem by using the 3ed order equation “cubic equation” and
Cardano's method. The purpose is to add more secrecy and complexity to the proposed cryptographic algorithm, win
this proposed cryptosystem, there are four different keys and different formulas of the equation [1].

Noaman, S.A., et. al, presents the method of data encryption/decryption through used the Taylor series by
choosing the constant and Taylor formula as two secret keys. The Decoding phases don by computes the Taylor
inversion. Many attacks are used in order to evaluate the results of the algorithm [9].

Najim al-din, B., & Shaban, S.A. proposed the cryptosystem to encrypt Arabic text through the principle of
integration to produce better security as well as increasing the complexity of predicting the secret keys and know the

© Salam Abdulkhaleq Noaman, Basim Najim Al-din Abed, Sundus Hatem Majeed, Zaineb Abd Alkhalq Hamed / Hoaman Canam
Abnynkxanek, Aben bacum Hamxm Anb-nuH, Aie Kxaspamxu Cyrnyc Xatem Mamkun, Xamen 3aitnad Aoaynkxanek, 2023
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true plain text. The results show that the proposed cryptosystem was inevitable to cryptanalysis process [8].

Abed, B.N.A.D., & Noaman, S.A. proposed a method to develop the encryption techniques, through the use of
McLaurin series considering, the authors tested the proposed method using different cryptanalysis techniques with
different decoding tools, the proposed algorithm was inevitable against all these different attacks, in addition, its proved
as a one-way function [2].

Al-din, B.N., et. al. proposes an algorithm based on divided the characters of the plain text into many groups
and then exchange the keys between all these groups. This style is used in the (wolf communication) to construct
authentication secret keys between the groups, many different cryptanalysis techniques used to evaluate the proposed
new algorithm. This method was named (wolf algorithm) by the authors [3].

Majeed, S. present a technique for encrypting data based on geometric series was described, where two keys
are used: the first key is represented by the amount of incremental in the sequence, and the second key is represented by
the number of terms in the sequence. Several appropriate attack techniques were used to test the proposed model, which
demonstrated its effectiveness and resistance to attacks. The proposed model has been subjected to a number of attacks,
and the results have shown how effective the suggested approach is. As a contribution, this study uses a sequence to
concatenate the values of the sequence terms in order to conceal the origin character's ASCII code, using fuzzy
cryptography to determine the proper ASCII code [7].

4. Methodology
Key generation phase
input n,a
n is the first key
a is the second key
send n & a to receiver

Encryption phas
input ch as a character of the message
input n as a final term in series
fork=1tondo
calculate 2k.ch+a
calculate

i (2k.ch +a)

k=1

apply to all characters in the message
n
C = Z (2k.ch + &) mod 255
k=1

Decryption phase

Using the two keys n & a
C = ¥_,(2k.ch + a)
Fork=1tondo
C =2k.ch+a
C-a=2k.ch
Ch==2

Next k

Result is the plain text

Implementation

Key generation phase
Choosen=4,a=3

Send two keys to receiver

Encryption phase

int a,ch,n, k,C;

{for (k == 1,k< = nk++)

C = 2*k*ch+a}

Plain text: Good morning

Ascii code for the first character G = 65

14
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4
chiG = 63) = Z(zk.ch+a] = (2165 +3)+(2.265 +3) + (2365 +3) +(2.465+3)
k=1

chiG = 65) = 1312 mod 255 = 37 = %

Apply to all characters in the message

The cipher text is C =% 6 O ¥ & 3 Y4HY (Space)

Decryption phase

Receive the two keysn & a

Receive cipher text C

Choose the first character in the cipher text to obtain the first character in the plain text
Ascii code of the % = 37

C =2k.ch+a
4
1312 = Z (Pk.ch+a) = (21ech+3)+(22ch+3)+(23.ch+3) + (2.4.ch 4+ 3)
k=1
1312 = 2ch+ 3+ 4ch +3+6ch+ 3 +8ch+3 = 20ch + 12
1300
20ch = 1312 —-12 - ch = 2w - 63 = G
Apply all steps above to all characters in the message
The plain text P = Good morning
I Encryption I Key generation Decryption
* * 2
Input secret keys n& a (—I Choose two keysn & a l—) Using secret keys
n&a
y ¥

n

input ch as a character of the message

T > C=Z(2k.ch+a)

fork=1tondo *
& Fork=1tondo
- ¥
Z(Zk. ch+a) Ch.c=1 mod 255
k=1

C= Z(‘Zk.ch + a) mod 255
=

X

Cipher text C

Plain text P

Fig. 1. Proposed algorithm

Result and discussion

The proposed algorithm to which frequency analysis was applied. In order to test the possibility of breaking a
cipher text using this analysis. By knowing the frequency of characters in the encrypted text, and comparing it with the
standard character frequency of the English language, As the results of applying this analysis to the encrypted text
showed a big difference between the frequency values of the English characters and the frequency values of the
encrypted text characters. As shown in figures (2), (3).
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Frequencies:

Single letters:

H |A |B |C D |E F G (I J K L M [N |O |P Q (R s TEU v w (X Y 4

Bigrams

AA AB AC AD AE AF AG AH Al A AK AL AM

Guesses (clear guesses):

A |8 |C D |E F G |H |1 J K L M I[N |[O (P [Q (R |S T |V |V |W X |Y Z

Ophertct Letter

| reqaency

||'|.||||I H
CDTFGM KLMN

ha Standard English Letter Fraquancias

Fig. 3. Frequency for cipher text

In addition to the inability to determine the most common double letters as is recognized in the English letters,
as the results showed that it was not possible to specify any double letter as shown in Figure (4).

[e [T[allo] T In]sTTHrRotclulmwle]c]y]relvc][s[xalz

12.7|[9.1][8.2][7.5][7.0[[6.7][e.3][e.1][6.0][4.3][4.0]2.8][2.8][2.4][2.4]}2.2][2.0][2.0][1.9][1.5][1.0][0.8][o.15][0.15[0.10]f0.07

The frequencies of the intercept are

(A [alelc o e F e <L M~ o e [e R [s [T [ VWX ]z]
[ 1 JoJofofofofo]ofofofofofofofofofofofofofo]ofofo]fo]o]
[100.0[/0.0/[0.0]f0.0][0.0]0.0/[0.0][0.0][0.0{0.0'[0.0]jo.0[0.0/[0.0][o.0]j0.00.0][0.0][o.00.0[0.0][0.00.0/f0.0]0.0][0.0]
mims s s S S S S ...

The most common double letters in the english language are

SS.EETTFF.LLMMOO

Fig. 4. The most common double letter analysis
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Likewise, the inability to determine the most common digraphs characters as it is known in English letters or
what is known conventionally, as the results showed that it was not possible to specify any digraphs as shown in Figure

©F

The frequencies of the English loanguoge are

[E[T[alonsH[rR][o[LculmwFlc]¥]r[ev]k[s[x]a]z
[12.7]9.1]l8.2]7.5]7.0/¢.7]}6.3]6.16.0{4.3 /4.0 {2.8]2.8{2.4]}2.4/2.2][2.0/2.0]|1.9]1.5]|1.00.8]0.150.15][0.10]j0.07

The frequencies of the Intercept are

[0 [allefcoellfFc[ o« [cimnTolrar]srulvw][x]¥]z
[1_@0010_000000'01000‘009000001900
100.0/{0.0}{0.0/{0.0{/0.0//0.0[/0.0]|0.0}{0.0][0.0/{0.0//0.0//0.0{|0.0][0.0][0.0/{0.0{{0.00.0[/0.0}/0.0/{0.0]{0.0/{0.0/{0.0 0.

@Di@ﬁ@ﬂj@;@@@ﬂj@@l@@!EEE@DZE

The most common digraphs in the english language are:
THHEAN,IN.ER.ON.REEDNDHAATEN

Fig. 5. The digraph analysis

The same thing for the three letters, as it proved that the most common three letters cannot be identified as it is
known in the English letters or what is known conventionally trigraphs, as the results showed that it was not possible to
specify any three letters as shown in Figure (6).

ElTfajofr]n]siHIr]DfL]clulmMlw]F]c]Y]|P
12.7]}9.1][8.2[[7.5]7.0 6.7 [6.3]}6.1/[6.0][4.3]|4.0][2.8|[2.8 [2.4][2.4][2.2[2.0/2.0][1.9]1

The frequencies of the intercept are

vikjJxa]z
1.00.8]/0.15]0.15]j0.10]f0.07]

‘
n|®

[ [alscoleE[Fec i [allk[cm]nlollper]s[Tu]vwx]¥]z
|1]ooooooo}o'o]o|o ofo. olojooo‘o o|o 070‘0'0
[100.0[0. 00.0]fo.0][o.0]0.0]/0.0]0.0]jo.0 0/0.0]f0.0]f.

ﬁﬁﬁﬁﬁﬁﬁﬁlﬁﬁﬁﬁﬂﬁEﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂ

The most commeon trigraphs in the english language are:
THEAND,THAENT ION,TIO,FORNDE HAS NCE, TISOFT MEN

The most common trigrophs in the message ore:

Fig. 6. The trigraph analysis

Also we calculate the Time complexity of the algorithm is O(kn+4) and the Space complexity of the algorithm
is O(n) or linear.

Conclusion

In this paper, a new cryptographic method is proposed based on the mathematical principle and based on the
idea of final sequences. This is in order to build an effective encryption system against potential attacks by intrusive and
unauthorized persons. As the idea is based on the use of two encryption keys to increase the difficulty of breaking the
cipher text, in addition to using the principle of summation in the final sequences in order to generate huge numbers that
are difficult to guess and by the letter they represent Which makes it more difficult to know the plain text .. Several
methods of analysis have been applied in order to find out or break the cipher text, but the results showed their inability
to break, and prove the strength and effectiveness of the proposed system against these types of attacks.
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MATEMATHYECKASA MOJEJIb KPUIITOCUCTEMBI,
OCHOBAHHAS HA KOHEYHBIX PAJAX

Hoaman Canam Aﬁuynxxanekl, Aoden bacum Hapxm Am,-zmﬂz
Auab Kxazpagxu CyH}J}’C Xarem Ma):pmzm3, Xameq 3aitHa0 A6nymcxane1c4
L2 % Vuusepcurter Jusutst (Baaky6a),
® Barnaxckuii YHUBEpCUTET, Mpak

Annomauyusn. Cywecmeyem MHONICECME0 MEMOO08 U MEXHUK 3auumsl UHGOPMAyUU Om Kpaxicu u 6310Md
nocmoponnumu auyamu. Ilo 3moil npusune ucciedosament NblMAOMcsi NPEOONCUMb U paspadomams HOEbie Menmobl
ons pewtenust npobiem Oe30nacHOCmU HA QOHe WUPOKO20 PACNPOCPAHEHUs Memo008 Kpunmoanaiuszda. B smoii
cmamoe npednazaemcsi HO8blll Memoo 3auumsl NOJYYEHHbIX OAHHBIX, 6 KOMOPOM UCHOAb3YIOMC 084 KIo4d C
Mamemamuueckou uoeell CyMmMUpoB8aHusi KOHEUHbIX psdoe, nogvluarowue 6e30nacHoCmy CO30AHHOU KPUNMOCUCTNEMbL
om paznuyHeIx Munos amax. MHozue munvlt amax NPUMEHIOMCs OJI 8310MA 3aAUUPPOBAHHO20 MEKCMA, 6 Pe3Yibmame
ue20 NPosBIAEMcst CIAbOCHb IMUX MUNOE AMAK.

Knrwouesvie cnosa: kpunmocucmema, KOHEUHbll psi0, CYMMUPOSAHUE, AMAKA, MAMEMAMUYECKAS. MOOEb.
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Chemical sciences
XI/IMI/I‘IGCKI/IG HayKI/I

V]IK 54

PATUAIIMOHHO-TETEPOI'EHHBIE ITPOLECCBI 1 BOTOPOJHAA
BE3OITACHOCTBb ATOMHBIX JIEKTPOCTAHIIUUN

V.M. I'acanosa’, C.E. I/ICKeH}Je{)OBaZ, A.E. PyCTaMOBaS, LI T, Aanesa’
'x.¢.1, " mpenonasarens
Aszepbaiixanckuii ['ocynapcrBennbiit Arpapusiii Y Huepcutet (I'samka), Azepoaiimkan

Annomayus. B npedcmasnennou pabome nposedeno 0600wenue IKCNEPUMEHMANTLHBIX PE3VIbIMAmos no
UCCTIeO06AHUIO  HAKONIEHUS.  MOJEKYIAPHO20 — 6000p00d  NpU  PAOUAYUOHHBIX U PAOUAYUOHHO-THEPMUYECKUX
2eMePOceHHbIX NPOYeccax 6 KOHMAKmMe MEemaiiuieckoeo YUpKoHUs U Hepawaseoweli cmaiu ¢ 600ou. Ilpu smom
NOKA3AHO, YMO NOLYHEHHble Pe3YTbMAambl CIYHCAM OCHOB0U 05l NePEeCMOMPA CYEHAPUS. HOPMATbHBIX U ABAPUTIHBIX
PeAHCUMO8 pabomsl 80000XAAHNCOAEMBIX AOEPHBIX PeaKMOpPO8.

Kntouesvte cnosa: y-usnyuenus, mepmuyeckuii npoyeccsl, paouayuoHHO-MePMUYecKull npoyecc, paouonus.

B aromHON 3HepreTHke cerofHs Mpeo0IafaloT BOAOOXJIAKAAEMBbIE sAepHBIC peakTopbl. [ig GesomacHoCTU
paboThl peaKTOPOB HEMAIOBaYKHOE 3HAUEHHE TIPHOOPETAET BBISBICHHE 3aKOHOMEPHOCTEH HAaKOIIJICHUsI B3pPBIBOOIIACHBIX
MIPOYKTOB, 00Pa3yIOIIKXCsl MPU BO3AEHCTBUY M3IIYUEHHUS M TEMIIEPATyphbl HA TEIIJIOHOCUTENN U COJIeprKalrecs: B HUX
NPUMECH B KOHTaKTE C MaTepHalaMH SIEPHBIX PEaKTOPOB B HOPMAJIBHBIX U aBApUIHBIX PEXKUMax MX padOTHI. AHaIU3
JIMTEPATYPHBIX MAaTCpHUAJIOB MOKA3bIBACT, YTO HCCICAOBAHbI TEPMUUYCCKUEC ITPOLUECCHI B38HMOHC§ICTBHH mapoB BOABI C
HEKOTOPBIMU MaTepHajlaMH peakTopoB [2, 3, 5, 6]. OCHOBHBIMU HCTOUYHUKAMH 00pa30BaHUs MOJICKYJIIPHOTO BOJIOPOIA
B HOPMaJbHOM M aBapHHHOM pEXHMax SBISIOTCS IPOIECCHl PaaMOiM3a KHUIAKOH M MapooOpa3HOH BOABI B
napoMeTamndeckoi peakiud [3]. Madopmanus o BKkIage paaianioHHO-TETEPOTeHHBIX IPOIIECCOB B KOHTAKTE BOJIBI C
PEaKTOPHBIMU MaTEepHaIaMH B IPOLIECC TEHEPALIMH MOJIEKYJISIPHOTO BOIOPOIA OTCYTCTBYET.

METOJMKA SKCIIEPUMEHTOB

B skcnepuMeHTanbHBIX paboTax co3faBajlach MOJENb PEAKTOPHBIX YCIOBHM KOHTAaKTa KOHCTPYKIIMOHHBIX
MaTepHaJIoB C TeIIoHocuTeneM. ViccrnenoBaHus NMPOBOAMINCE B CTATUYECKUX YCIOBUAX B CIEIMAJBHBIX KBapIEBBIX
ammynax oosemom 1,0-1,1 cm®. B kauecTBe 06BEKTa HCCIIET0BAHMS GPATH HEpIKABEIONLYIO cTamb Mapki X16H6MI'HO u
PEaKkTOpHBIM HHUPKOHUN uYnucToTOH 99,9 % B BuAe TOHKOHU JieHTh. C IENbI0 HMCKIIOYEHHUS BKIAJa OPTaHUYeCKUX
3arpsA3HEHUI MOBEPXHOCTH B Tpoliecc 00pa30BaHMs MOJEKYJISPHOTO BOIOPOJa 0Opa3Isl MPeABAPUTENBFHO OYHUIAIN
OpPraHUYECKUMH PACTBOPUTENIAMU — THJIOBBIM CIIUPTOM, alleTOHOM, a 3aT€M MPOMBIBAIN JAUCTHJUIMPOBAHHBIN BOJOH.
3arem o0Opasms!l BeicymmBanu npu temrmeparype 300-320 K B cpeme mHepTHOTO Ta3a — Ar. BreicymieHHBIE 00pa3ibl
TO/BEpralli TepMOBAKYYMHOIT 06paboTke cHauana npu T = 373 K, atem T = 673 K, P=10 mm.pr.ct. Hanonuenne
amITyll BOJOW M 3amaWBaHWE TIPOM3BOAMIOCH HAa BaKyyMHO-3/ICOPOIIMOHHOW YycTaHOBKe. PannannonHble U
PaHAIMOHHO-TEPMHUUYECKHE TIPOLECCH TPOBOIMINCH HA H30TONHOM HCTOYHHKE Y-KBaHTOB 'CO C MOIIEPKKOM
TemrepaTypsl ¢ To4HocThio o0 + 1 C. Jlo3duMmerpusi MCTOYHMKA IPOBOJMIACH XHMHUYECKHMH JIO3UMETPAMH —
(beppocynb(aTHBIM, UKIOT€KCAHOBBIM 1 METAHOBBIM [4]. "'a30BbIe MPOJYKTHI HPOLIECCOB NEPEBOMIIN B CIIEIIHaIbHbIE
rpajynpoBaHHbIE 00BbEMBI U aHAIM3NUPOBAIN METOAOM Ta30BOi Xxpomarorpaduu Ha xpomarorpade «I["azoxpom 3101».
[Tpu paguonurrueckom nporecce mpu T = 300 K B coctaBe ra3oBbIX NMpoIyKToB kKpoMe H, HaGmroganu taxxe Oy, a mpu
TEePMOPAIHALIMOHHOM TIporiecce — TOIbKO Hy.

PE3VYJIbTATHI 1 UX OBCYXJIEHUE

Ha ocHOBe TMOJy4eHHBIX pPE3yJbTATOB PpaJMAMOHHO-TETEPOreHHbIE IPOLECChl, MNPOTEKAMLINE IpU
BOS}IGﬁCTBI/IH HMOHU3UPYIOUICTO U3TTYUYCHUA U TEMIICPATYPhI, MOXXHO pasAC/IMTh Ha CICTYIONIUE I'PYIIIIbI:

1. PagnanimoHHO-TeTEepOreHHBIE TIPOIECCH, TIPH KOTOPHIX CKOPOCTh Pa/IMallMOHHBIX MPOLECCOB NpeolianaeT
HaJl TEPMUYECKIMHU M BKJIAJIOM TEPMHYECKUX IPOLECCOB C YYaCTHEM aKTHUBHBIX IPOMEXYTOUHBIX MPOJYKTOB MOXHO
npeHeOpeys.

2. PagnannoHHO-TEpMHUYECKHE TeTEPOreHHBIE MPOLIECCH, TP KOTOPBIX B IEPBUYHBIX MPOLIECCaX Pa3JIOKEHUS
npeo0alaloT paguaoHHbIe, a B IpoliecC 00pa30BaHMsl KOHEYHBIX MPOJIYKTOB OOJBIION BKJIAJ BHOCSAT TEPMHUYECKU

© TacanoBa Y.M., Uckenneposa C.E., Pycramosa A.E., Anuesa I11.J[x. /
Hasanova U.M., Iskenderova S.E., Rustemova A.E., Eliyeva S.C., 2023
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CTHUMYJIAPOBAHHEIC BTOPUYHBIC MPOIIECCHI.

3. TepMuyeckue TeTEpOTCHHBIC MPOIECCH, TJC CKOPOCTh TEPMHUYCCKHX MPOIIECCOB PAa3NIOKCHUS BOJIBI B
KOHTAKTE¢ C KOHCTPYKIIMOHHBIMH MaTepHaJaMu peo01ajacT Hall CKOPOCTHIO PaJHAIIHOHHO-TETEPOITCHHBIX MPOLIECCOB.

|. PaiialinoHHO-TeTePOreHHbIE MPOIIECCHI.

PaauaiimoHHO-XUMUYECKUH BBIXOJ] MOJCKYJISIPHOTO BOJOPOJA HpPU PAaTUOIHM3EC YUCTON BOIBI B YCIOBHIX
skcnepuMenToB coctaBisieT 0,44 monekyn/1003B. B npucyTcTBuEM 00pa3lioB IUIACTHHOK METAUTMYECKOTO MUPKOHUS
(m= 0,06, C=1,95 cM?) BBIXO MOJIEKYJISPHOTO Boxopoa Bospactaet G(H,) = 0,55 monexyi/100 5B. ITpu T = 300 K
B cucTeMe Hepkaseromas craib + H,O — GH,) = 3,4 monexyn/100 3B.

HaO:ro1aeMbie BBIXOABI MOJIEKYJSIPHOTO BOJOpPOJa MPEBHIAIOT Bbhixoa Hp mpu y-paguonuse 4ucToil BOAbI,
YTO CBHJCTENLCTBYET O BKJIAJC PaJMALMOHHO-TETEPOTEHHBIX MPOIECCOB B MPOLECC PATUONIUTHICCKOTO Pa3IOKESHUS
Boabl. HaOmiomaemblii TPUPOCT BBIXOJAA MOXHO OOBSICHHTh, C OJHOW CTOPOHBI BKJIAOM O-3JICKTPOHOB,
SMHCCHPOBAHHBIX W3 METajula IMOJ [CHCTBHEM Y-KBAHTOB, a C Ipyroi cTopoHsl akientupoBanuem OH rpymm
MOBEPXHOCTHIO METAILTMYECKOH (ha3bl.

Il. PagnaiimoHHO-TEPMHUYECKHE MPOLIECCHI.

CKOpPOCTh paTualliOHHO-TEPMUYCCKHUX MPOIECCOB MOIYUCHHUSI MOJICKYIIPHOTO BOJOPO/ia MOXKHO MPEICTABUTh

Wer (Hz) :WPT (Hz) +Wr (Hz)

rae Wy, (Hz) — ckopocTs panuanoOHHO-TEPMHYECKUX MPoLeccoB, W,' (H,) — CKopocTh paiHaloHHONR-COCTaBILIOMEH
paZMalHOHHO-TEPMHUYECKHX IIPOIIECCOB MPH TeMIepaType OJKcmepuMenTa, W, (H;) — ckopocTs TepMHYECKHX
npoueccoB. CKOPOCTH 3THX MPOLECCOB ONpeJIeNeHbl HA OCHOBE KHHETHYECKHX KPHMBBIX HakorleHus Hp, momydeHHbIX
SKCIEPUMEHTAILHO B UJIEHTUYHBIX YCIOBHUAX.

CucremMa HepikaBerolas craib + HyO.

Ha puc. 1 npuBeneHa 3aBHCHMOCTH CKOPOCTH PaJMalIOHHO-TEPMHMYECKHX IIPOLECCOB HAKOIUIEHHS

MOJIEKYTIAPHOTO BOJIOpOJa OT Temmeparypsl B koopaunatax IgW = f(?) B TemmepaTypHBIX 3aBHCHMOCTSIX

CKOpPOCTEH pamualroOHHO-TePMHYICCKUX MporeccoB Habmromatorcss nBe obmactu: |. 300-473 K um Il. 473-673 K.
3HaYCHUS PHEPTUH aKTHBALNHU PaJAAIIOHHO-TEPMUUECKUX MIPOIIECCOB B MPeIeiaX TOYHOCTH ONMpPEACTICHHIS OJINHAKOBEI
u paBHbl 3,86 u 72,1 k/[)/MOJNb COOTBETCTBEHHO B TEPBOW M BTOPOil oOiacTsAx. Kak BHIHO W3 pUCYHKa BKJIA[
paauanuy B paJuallMOHHO-TEPMHUUYECKUE Tpoliecchl HakoruieHus H, omrymaercst B untepsane T = 300-673 K u mpu
JMAJTbHEHIIIEM YBEJIMYCHUH TEMIICPATyPhI 3TOT BKJIA]] HAXOIUTCS B MPEIEIaXx TOYHOCTH OMPEACICHUS.

1% -

14

% .

13

12 -

o 1,5 2.3 3,1
1LT.10°,K

Puc. 1. 3asucumocms cxopocmu HaKonaeHusi MOAEKYIAPHO20 8000POOA
npu paouayuorHo-mepmudeckum npoyecce 8 cucmeme H.n.cmaiv+ HyO om memnepamypor

CxeMaTH9ecKn CyMMapHBIN MPOIecC HAKOIJICHNS MOJIEKYIIPHOTO BOAOPOAA MIPH PaIHAIIMOHHO -TEPMIUECKUX
Iporieccax B KOHTAKTE HEP)KaBEIOIIEH CTaIH ¢ BOJIOW MOXHO IPEACTaBUTh CIEAYIONIMM 00pa3oM:

Fe + H,0 "WV Fe?+ H, ()
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MaxkcuMalbHOE  KOJMYECTBO MOJICKYIISIPHOIO BOJOPOJAA, OOpa3oBaBIICEeCs B HCCICAYEMOM HHTEpBAJe
@ 20
temneparyp 300-673 K, pasao N H, ~(1,5-2,0) x 10~ MoeK/T, 9TO COOTBETCTBYET CTENEHH npeBparieHus Boasl 70-75 %.

Cucrema Zr+ H,0

HccnenoBanock KHHETHKa HAKOIUIEHHS MOJEKYIAPHOTO BOJOPOJAa M BECOBEIM METONOM OOpa3OBaHME
oKcuIHOH (a3pl Ha MOBEPXHOCTH ZI B pe3ynbTaTe paJHalliOHHO-TEPMUYECKHX_IIPOIIECCOB B KOHTakTe ¢ Bojoi. Ha
OCHOBE TIOTy4YEHHBIX PE3yJbTaTOB MOKHO C/ENaTh 3aKIIOUEHHE, YTO OKCHHAsA TUIEHKAa M MONEeKyIApHbIH Bogopon 111,
00pa3yroTCs CTEXMOMETPHYECKHU N0 YPABHEHHUIO:

Zr + 2H,0 "WV Zr0, + 2H, )

VYCTaHOBIICHO 4YTO, BKJIAJ TEPMHUYECKHX IPOIECCOB B HAKOIUIEHWH MOJIEKYJSIPHOTO BOJIOPOAa B KOHTAKTe
OUUIIEHHON MOBEPXHOCTH METAIINYECKOTO IIUPKOHUS ¢ BOAOM cTraHoBuTCs omyTuMbM pu T = 473 K, a mpu T>1073 K
panualoHHasi COCTABISIONAsl PaJANallMOHHO-TEPMUYECKOr0 IPOIecca 110 CPABHEHHIO C TEPMHUYECKUM CTAHOBUTCS
nesamernoit W, (H,) <<W ,(H,) . B ciyuae nepxasetoueii cramu sbdekt pajuanuu cTaHOBUTCS HE3aMETHBIM TIPH
T>873 K. B KuHETHYECKMX KpPUBBIX HAKOIUIEHUSX MOJIEKYJSIPHOTO BOJOpPOJA IPH PaJAUAlMOHHO-TEPMUYECKUX
nporieccax (puc. 2) yCIOBHO MOXHO BbLAENUTH JBe obnactu [4]. |. — o6macts, COOTBETCTBYIONIAs HaKoIieHn0 H, B
pe3ynbTaTe TeTepOreHHBIX MPOLECCOB ¢ 0OpPa30BaHMEM 3aIUTHON OKCHIHOW (ha3bl Ha NMOBEPXHOCTH HEprKaBEIOLICH
cramu: |l. — obnacts oOpa3oBanus H, B pe3ynbrare KatacTpoHIECKOro OKUCICHHS MaTepHATIOB.

YCTaHOBIIEHO YTO, TP PaIHallMOHHO-TEPMUIECKUX MPOLECCAX PA3TIOKCHUS BOJBI Ha MOBEPXHOCTH ITUPKOHHS
TIOCJIE OTPEAEIEHHOTO0 BpEMEHH BOJIOPO/I BCTYMAET BO B3aUMOACUCTBUE C HUM 00pa3ys ruapua ZrH,.

120 - 3

100 -

60 -

40 -

NH2.10""7 Mmonekyn/cm?

20 A

0 50 100 150 200 250 300

t,MnH

Puc. 2. Kunemuueckue Kpugble HAKONIEHUs. MOAEKVIAPHO20 6000P00a
npu 2emepo2eHHbIX npoyeccax @ konmaxme Zr ¢ 6000i:
(1) — mepmuueckuii npu T = 473 K;
(2) — paouayuonno-mepmuuecxkuii npu T =473 K
(3) — paouayuonno-mepmuuecxkuii npu T = 673 K

CxeMaTH4eCKH paI[I/IaIII/IOHHO-TepMI/ILICCKI/Iﬁ npouecc pasjoKEHUd BOAbL B KOHTAKTC C MCTANIMYCCKUMH
TOBEPXHOCTAMU MOKHO MPEACTABUTH CIIEAYIOIIUM 06pa30M.

_\V\,

Me +——— S’ (3)
rac S* — QAKTUBHOC€ COCTOAHHEC Ha HOBerHOCTI/I METAJIJIIOB (I/IOHI)I, KOOp}II/IHaHI/IOHHO-HeHaCI:.II_HeHHBIe aTOMBI,
JIOKQJTM30BAHHBIE 3aPSIIbl U T.11.).

S"+H,0—> S - H,0 4)
S"-H,0—>S-OH+H ®)
H+H—>H, (6)
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C y4eToM BhINIEYKa3aHHBIX MPOLIECCOB BBHIPAXKEHHE JIJIsl CKOPOCTH HAKOIUIeHHs: Hy MOKHO MPEICTaBUTh TaKHUM
o0Opazom:

kbo

S H,0

W™ (H,) =b—2 M
1+bpy 0

rme W;3(H,) — ckopocts obpasoBanms H,, momekym-cm?c?’; D — koHcranta amcopGLMOHHOTO paBHOBecHs Ha

TMOBEPXHOCTH, L}y o — IVIOTHOCTH TAPOB BOJBI mI/em®. TIpu 5TOM, J0KA3aHO, YTO SKCIEPUMEHTATBHO HABIIOIaeMbie

saucumoct W (H 2) = f( szo) OITICBIBAIOTCS TOJMY4eHHBIM ypaBHeHHEM (1).

BiusHre MOMHOCTH W3ITydeHHWs H3y4eHO NpH (UKCHPOBAHHBIX 3HAadeHWAX mapameTpoB T = 673 K,
Puo =3 mr/cm®. TIpi KaIOM 3HAYCHHH MOIHOCTH H3IydCHHS M3ydeHA KMHETHKA HAKOIICHHS BOJIOPOAA M Ha

OCHOBE KMHETHYECKNX KPHBBIX OIPENENICHBI 3HaUECHHUsI CKOpocTel mporeccoB. Ha puc. 3 mpezncraBieHa 3aBHCHMOCTh

W (H,) = f(D). Kax Buano u3 3aucumoctu B obnactu 3navenuii D = 126-252 I'p/c HabmosiaeTest cTalOHapHas

06J'IaCTL, KOTOpass MOKET OBITh OOBSICHEHA HACTYIJICHUEM pPAaBHOBCCHUA MCKAY MpoHccCaMu TICHEpaAllUUu U
pCKOM6HHaHHOHHOﬁ rubean akKTUBHBIX HOCHTPOB HA MOBEPXHOCTHU MCTAJIIIOB.

o

b)

°
o

WS (H2) . 10"%,monek/cm?.c

o

100 200 300
D, k'p

o

20 -

Nosw X 10718, Mmonexk/r

Puc. 3. Bausnue mownocmu 003wl 001y4enus Ha npoyeccvl HAKONIEeHUA MONEKYAAPHO20 6000pooa Hy npu paduayuonno-

mMepMUUecKux npoyeccax pasnodicenus 600vl 6 konmaxme nepacaseiowas cmano + H,O npu T = 673 K, PO, 0 = 5 melem’

a) KWHETHYECKHE KPUBBIE HAKOIUICHHSI MOJIEKYJISIPHOTO Bojiopoaa H,

1 — TepMudeckuii mporecc

2 — paguanonHo-TepMuueckuii npouece (J = 0,70 I'p/c) mpu D = 12,6 xI'p
3 — paguanonHo-TepMuueckuii npouece (J = 0,70 I'p/c) mpuD = 252 xI'p
6) sasucumocts W (H,) = f (D)

3HaueHHe PaaAMALMOHHO-XUMHYECKOTO BBIXOJa BOjopoaa, B cucreme Zr+ H,O, paccuntaHHOr0O Ha 3HEPTHIO
v -2
MOTJIOIICHHYIO BOJIOW B MHTepBasie Temieparyp 473-773 K usmensiercst ot 0,55 no 4,2-10™ monekyn/1003B. [Tocnennee
3HAUCHHME — KaXYIIUHCS paJuallMOHHO-XMMHUYECKHH BBIXOJ], KOTOPBIM BKIIOYAaeT B cebe pajuallMOHHO-TEPMHUUECKHE
22
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npouecckl B3anumoaeicteus B cucreme Zr+ H,O. Ha ocHoBe mosydeHHBIX HAMU pe3yJIbTaTOB M 3HAYCHUH MOLIHOCTH
036l 3 W y-pamuanuii, COOTBETCTBYIOIIMX YCJIOBHSM BOIHBIX PEAKTOPOB, OOpa30BaBIIETOCS B pE3yJIbTaTe
panualMoHHO-TEPMHYECKOTO TPOLECCOB B KOHTAaKTe IMPKOHHMEBBIX TBOJI-0B ¢ mapamu BOABI NPH Pa3IMYHBIX
Temneparypax. MOIIHOCTH 0351 {3 1 Y-pajHaIlii B BOAHBIX PEaKTOPOB 00baHO coctasimsier 125 Br-kr™ [1, 7, 8].

Ha ocHOBe mOMy4eHHBIX 3aKOHOMEPHOCTEH paJuallMOHHO-TEPMHUUYECKHX IIPOLECCOB HakomieHus H, B
KOHTaKT€ METAJUIMYECKUX MaTepHalIOB C BOAOH MOXHO OINPENEIHTh KOHIIEHTPALUIO MOJEKYJSIPHOIO BOJOpOJa B
TETUIOHOCHTEJIE B PEbHBIX YCIOBHAX Pa0OTHI AIEPHBIX peakTopoB (Tabnuma 1).

B Tabnune 1 mpuBeneHBl paccUMTaHHBIE KOJIMYECTBA O0OpPa30BAaBIIErocs MOJEKYJSPHOIO Bojgopoaa B 1 Kr
TEIUIOHOCHUTEJISI B PE3yJbTaTe paJralliOHHO-TEPMHYECKUX MPOIIECCOB B KOHTAKTE C METAUIMYECKUM IUPKOHHEM I10J
JeicTBUeM [ U y-paguanuy B TedeHue | yaca. Kak BHIHO M3 TaOJMIBI IPU HOPMAIIBHBIX TEMIIEPaTYPHBIX pexXHMax
pabotsl smepHbIX peakTopoB (T<573 K) B 1 Kr TemIOHOCHTEINS B pe3ysbTaTe paanallioHHO-TEPMITYECKUX MTPOIECCOB B

KOHTaKTe IIMPKOHUEBBIX MAaTEPHAJIOB C BOIOH 00pa3zyeTcss MOJCKYILIPHBIN BOJOPOJ B KOJIHYECTBE mHZ >0,4 r/gac. B

aBapuiHBIX peknMmax, npu T>773K konmmgecTtBo Bogopoaa, oOpa3oBaBIIeecs B pe3ylbTaTe paIdanioOHHO -TEPMHYECKIX

MIPOLIECCOB B KOHTAKTE LIUPKOHMSI € BOAOM B 1 KI TEIJIOHOCUTEIS IIPEBBIIIAET mH2 >40 r/gac.

Tabnuya 1
KonuyectBo oopazoBaBuierocs H, B 1 Kr TensioHocuTeisi B pe3yJibTaTe rereporeHHbIX
PaaNalMOHHO-XHMHYeCKHX MPOLECCOB B KOHTAKTEe IMPKOHUS C BOOI

T.K Ph,0 - mI/em® [‘) Brt W(H,), - krta?
300 5-10° 125 0,05
473 5-10° 125 0,05
573 5-10° 125 0,39
773 5-10° 125 39,21
923 5-10° 125 54,13

Takum 00pa3oM, MOSy4YEHHBIE PE3YNbTAaThl CIIy’KaT OCHOBOM U TMEpPECMOTpa CLEHApHH HOPMAJbHBIX H
aBapUHHBIX PEKUMOB PAOOTHI BOJOOXJIAXKIAEMBIX SIIEPHBIX PEAKTOPOB.
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RADIATION-HETEROGENEOUS PROCESSES AND HYDROGEN
SAFETY OF NUCLEAR POWER PLANTS

U.M. Hasanova', S.E. Iskenderova?, A.E. Rustemova®, S.C. Eliyeva*
4 Teacher
Azerbaijan State Agrarian University Ganja, Azerbaijan

Abstract. In the represented work the experimental results on the study of the accumulation of molecular
hydrogen in radiation and radiation-thermal heterogeneous processes in connection of metallic zirconium and stainless
steel with water were summarized. Besides this, it was shown that the results obtained serve as a base for checking the
scenarios of normal and emergency conditions of nuclear reactors refrigerated by water.

Keywords: gamma radiation, thermal processes, radiation-thermal process, radiolysis.
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Texnnqeclme HayRI/I

VIIK 664.85

CPABHUTEJBHBIE HCCJIEJIOBAHUS BIIUAHUA CYBJIAMAIIMOHHOM CYIIKHA
HA BUOXUMHWYECKHE ITIOKA3ATEJIM AI'OJ KJIYBHUKU U MAJIMHBI*

JI.B. Toiim6aesa’, M. MypaTxaﬂz, JLA. MypaT3, E.E. EpMeKOB4, r.x. Ocnamcynona5
124 JoxTopanT, * MATHCTpP TEXHUYECKUX HAYK, ° KAHAMAAT GHONOrHUECKHX HAYK
135 Kasaxckuit arpoTeXHUYECKUi uccienoBarensekuil yausepeureT uM. C. Celidynnnna (Acrana),
? CeMHManaTHHCKHUIT FOCYJapCTBEHHbII yHuBepcuTeT nven Lllakapuma (Cemeit), Kasaxcran

Annomayusn. 200v1 6ocamel 6UONOUYECKU AKMUBHBIMU 8EUECMEAMU 8 8UOe NONUPEHOI08, AHMOYUAHOS8 U
@nasonoudos, Komopwvie USPAOM BANHCHYIO POIb 8 AHMUOKCUOAHMHOU 3aujume, RPOQUIAKMUKe U ledenull 3a001e8aHUll
opeanusma uenoseka. Llenvlo daunoli pabomul sA619emMcs u3yyeHue OUOXUMUYECKUX USMEHeHUll 8 d200e KIYOHUKU U
MAUHBL NPU PA3TUYHBIX NAPAMEMPAX CYOIUMAYUOHHOU cyuKU. B pabome npumensanucey obwenpunameole XumuyecKue u
aHanumuueckue Memoowvl onpedeieHus. B pesyromame ucciedoganuii ycmanogneno, yumo cooepicatnue noaugheHonos
nadaem He3HauumenvbHo npu memnepamype noioxk 35-40 °C, oonaxo c yeenuuenuem memnepamypsi noiok 0o 50 °C
HabMo0aemcest 3HaUUMenbHoe CHUdICeHUe NOAUPenono08. [annas meHOenyust CHUICEHUs. C NOBbIUULEHUEM MEMNEPAmypbl
CYwKYU Habnooaemces u Ol CO0ePAHCAnUs AHMOYUanos. MakcumaibHoe coOXpanerue anmuoKCUOAHMHOU aKMUBHOCIU
07151 5120061 MAUKbL onpedeneno npu memnepamype noiox 35 °C, epemenu 18 u, onst 520061 knyoruku 35 °C, epemenu 20 u.

Knioueewie cnosa: manuna; xnyonuxa, nosuperonvl, aHmoyuanvl, AHmuoKCUOAHmMbl.

Beeoenue

Srogsl HEOOXOAMMBI B palMOHE YEJIOBEKa U3-3a COACPXKAHUS B HUX BHTAMHUHOB, MHHEpAJOB W
AQHTHOKCH/IAHTOB; OHM OTJIHMYAIOTCS SIPKUM BKYCOM, LIBETOM M 3alaxoM. OTH CBOWCTBA CJIEAYET COXPaHATH IPH
arpoTPOMBIIUICHHON TepepaboTke [9]. BecemmpHas opraHm3amus 3IpaBoOXpaHEHHs moouipseT notpedinerne 400 T
¢pykToB B neHb [12, 13]. OgHaKo CKOPOMOPTSIUECS U CE30HHAS JOCTYIMHOCTh MHOTUX (DPYKTOB O3HAYaET, YTO OHH HE
BCeTAa JOCTYIHBI TOTpeOuTenssM. [lnsd pemieHnst 3TOH NPOOJIEMBl NMPOMBIIUIEHHOCTh YacTo  Ipeasiaraer
nepepaboTaHHble (PYKTHI, KOTOPbIE YAaCTUYHO WIJIM TOJHOCTHIO YTPAaTWIIM CBOM (pu3nvecKue, HyTPUIIEBTHYECKUE H
nuTaTeNbHbIe cBoMcTBa [17].

Xopomro u3BecTHO, uTo (ppykTel [14], aroxsr [8], oBomm [15] UMEIOT MHOTO NMPEUMYIIECTB IS XKHU3HH H
310poBbsl. bonee TOro, cylieHble SIroibl MOXKHO YHMOTPEOJIsTh HEMOCPEACTBEHHO B Ka4eCTBE 3aKyCOK MJIM BO MHOTHX
Ipyrux hopMax MOPOIIKa JIs IPOU3BOJCTBA BHICOKOKAUYECTBEHHOTO IMIOpE, JKeMa, MOPOXKEHOT0, AETCKOTO MUTAHHUS,
CYXHX 3aBTPaKOB, BO3MOXKHO PETHIPATUPOBAHHBIX HOTYPTOM U BBINIEUKOH [7].

CyOnmMmanuoHHasi CyIIKa — OTHOCHTENILHO HOBas TEXHOJOTHS B 0O0JIaCTH KOHCEPBHPOBAHMS MMHIIEBBIX
IIPOJYKTOB. B ympormieHHOM Buze cyOnmManvoHHas CyIIKa MpeJcTaBisieT coO00H mpolece CyIIKH, IpU KOTOPOM BoJa
yransercs (Cymka MpoayKTa) IMyTeM CyOJIMMalty Jiba U3 paHee 3aMOpOXKeHHOTro npoxaykra [21]. [TockombKy mpoyKT
00€3BOXHBACTCS B BAKyyME B 3aMOPOXEHHOM COCTOSHMH, IpH Temneparype Hipke -30 °C, a Ha 3aKIIOUYMTEIbHOU
CTaJuy CYIIKH TemIeparypa B Bakyyme He mpesbimaer 40 °C, mpoIyKT NpaKTHYECKH COXPAHSET CBOIO CTPYKTYPY H
¢dopmy, xummdecknii coctaB. [1o cpaBHEHHIO ¢ APYTMMH NPOIECCAMH CYIIKH CyOJIMManMOHHAs CyIIKa UMEET MHOTO
MIPEUMYIIECTB.

Tonpko B TOCHETHHE JECATHIIETHS HAay4dHBIE HCCIEIOBaHMSA OBUIM COCPEIOTOYEHBI HAa OMOJIIOTHYECKU
aKTUBHBIX COCIUHECHUAX, TAaKUX KaK MHKPOINEMEHTHI M (DEHOJbHBIE COEIMHEHHsS, KOTOPBIE TaKkKe O00JamaoT
AHTHOKCHIaHTHBIMH CBOMCTBAaMHU.

B cepenune 1980-x romoB ObLIO W3BECTHO, YTO TOTUQEHON dJIaroBasi KUCIOTa MOAABIISIIA HHIYIIHPOBAHHbBIE
KaHIIEPOTEHOM OITyXOJIM THUIIEBOJIa Y KPBIC TP BBEJCHUH B UX paivoH [11]. Ananmu3 28 mio0B mokasal, 4To Bce OHU
coJiep)KaT HEKOTOPOE KOJIMYECTBO 3JUIAroBOI KMCIIOTHI, HO caMble BbIcOkHe KoHIeHTpanuu (630-1500 r/r cyxoro Beca)
OBbUIH B €)XXEBUKE, MaJIMHE, KIIyOHUKE M KIIOKBE [6]. DiaroBast KMcioTa B 0OJIBIIOM KOJIUYECTBE COAEPIKUTCS B MAKOTH
U CEeMEHax, HO Majo B coke. ITockonbky siroasl Ha 85-90 % cocToSIT U3 BOJBI, 3JUIArOBYIO KUCIIOTY CKOHLEHTPHPOBAIN
B 9-10 pa3 myreM CyIKH 3aMOpaXMBaHHEM. BbUIO 0OHapyXeHO, YTO JHO(QHIM3HPOBAHHBIH INpernapaTr COJCPIKUT
AKTHBHYIO JIJIATOBYIO KHCJIOTY BMECTE€ CO MHOTMMH HM3BECTHBIMH XMMHONPOQMIAKTHUYECKUMH areHTaMu, BKIIIOYast
Butamuibl A, C 1 E u QonueByro KHUCIOTY; KaJdbI[Mil W CEJEH; -KapOTHH, -apOTEH, JIIOTCHWH, TajuloBas KHUCIIOTA,

© Toiimbaesa /1.b., Myparxau M., Mypar JI.A., EpmexoB E.E., Ocnankynosa I".X. /
Toimbayeva D.B., Muratkhan M., Murat L.A., Yermekov Ye.Ye., Ospankulova G.Kh., 2023
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(epyioBas KuCIOTa, I-KymMapoBas KHCIOTa, KBEPLETHUH, HEKOTOPBIC aHTOLMAHbl, — CUTOCTEPHH, CTUTMAaCTEpHH M
kemndepon [20]. Uro kacaeTcs TOKCHYHOCTH, OOIIMPHBIE THUCTONATOJIOTHYECKHE MCCIENOBAaHHUS KpPBIC, KOTOPBIX
KopMIiIH Jmoduin3upoBaHHoil yepHod ManuHOM (Rubusoccidentalis, BRBs) wnm knyOHukoit (Fragariaananasia,
STRWs) B kauectBe 5 n 10 % CHHTETHYECKOH IOHETHl B TeUeHHE 9 MecsleB, HE BBIABWIM HUKAKUX IPU3HAKOB
W3MEHEHMH Kakux-Mu0o opraHax win TKaHH. Kpome Toro, He OBUIM 3aTpOHYTHl crHeludUYecKue Ui TeYeHU
(depMeHTBI, a YpOBCHb XOJIECTCpUHA B KPOBU CHu3WwiIcsa npuMmepHo Ha 10 %. Takum o0pa3om, J0Ka3aHO, dTO
CyOMMUPOBaHHBIE ATOIBI XOPOIIO IEPEHOCHMBI OpraHm3MoM [ 16].

AHTOIMAHBI ABIAIOTCS BTOPOW IOCIE 3JUIArOTAaHWHOB 10 BEJIWYMHE TPYNIOH (PEHOIBHBIX aHTHOKCHIAHTOB,
oOHapyXeHHBIX B IUIOfax KpacHoi Mammubel [4, 10]. Bo3pocmmii B mocienHee BpeMs 00bEM HCCICIOBAaHHUA ITO
aHTOIMaHAaM IUIOJOB M STOJA CBSI3aH C WX HCIOJNB30BAHMEM B IHINEBOH, (apMareBTUYECKOH, KOCMETHIECKON
MPOMBIIUICHHOCTSIX. [ NMUINEBOH NPOMBIMIIEHHOCTH AHTOLMAHBI ITPEACTABISIOT OONBIION HHTEPEC, MOCKOIBKY
BKITIOYAIOT MIMPOKUK OHWAma3oH OKPAacKd MHOTHX STOX (KpacHBIH, OpaHXEBHIH, (DHOIETOBBIM, CHHHN) W MOTYT
HCTIONb30BaThCsl B KaUECTBE HCTOYHMKOB HATypaJbHBIX IHUIIEBBIX KpacuTelel Kak albTepHATHBA CHHTETUYECKUM
KpacuteasiM. B ocoOeHHOCTHM WHTepec K IaHHOW rpymme (IaBOHOMIOB YBEJIMYWIICS B CBS3H C OTKPBITHEM HX
AQHTHOKCH/IAHTHBIX CBOMCTB M YCTaHOBJICHHS IOJOXXUTEIBHOTO BIMSHUS Ha 370pOBbE YeJOBEKa (CHIDKEHHE pPHUCKa
CepAEYHO-COCYANCTHIX, PAKOBBIX 3a00JI€BaHUI U T.J.). DTO BECbMa MOIIHbIE aHTHOKCHIAHTHI, 00Jajiatolue OoJbIeit
s¢pdexkruBHocThIO, yeM BuTamMuubl C u E [1, 3]. B aToli CBsI3M sroHble KYJIBTYPHI NPEICTABISIOT 3HAYUTEIHHYIO
1eHHOCTh. ITo comepkaHNIO aHTOLMAHOB MaJIiHA OOBIKHOBEHHAs (KpacHas) CXOJHa CO CMOPOAMHON KPacHOM, HEMHOTO
MIPEBEIIACT 3eMJITHUKY, HO YCTyIaeT eXeBUke (B 2,5 pasza) u cMOpoauHe YepHo# (mpumepHo B 6 pa3) [19]. OnHa u3
CaMbIX BXHBIX 337ja4d B IPOU3BOJICTBE MPOIYKTOB MIUTAHUS — 3TO COXPAHCHNE ITHX LIEHHBIX COCANHECHUH.

JlaHHBIE MccIe0BaHMS HANpPaBJICHBl HA M3y4eHHE OMOXMMHUYECKUX M3MEHEHUH B STOJC MAIHMHBI U KIIyOHUKH
IIPU Pa3JINYHBIX PEKUMAaxX CyONIMMAaIUH, JUTS yCTAHOBIICHHUS ONITUMAJIbHBIX TApaMETPOB CYIIKH.

Mamepuanet u Mmemoosl uccied08aHUs.

OObeKTaMH HUCCIEIOBaHUS CIYXXWIM CYOJIMMHPOBaHHBIE STOJbI, CIEAYIOIIMX BHJOB: KIyOHHKa copTa
«AnpOnoH», ManuHa copra «ManuHoBas ['psia» npesacTaBieHHble Ha pucyHke 1. Bce mpoOsl siron oTOupannch B
MEpUOJT aKTHBHOM BereTanyy W IUIOJOHOLICHHSA HCCIEeIyeMbIX BHJIOB B HIONE M aBryCTe Mecslle, B IMMTOMHHUKAX
Anmvaruackoi obnacty, 1. Ecuk.

Puc. 1. Cybnumuposannuie 52006l ManuHsl (a), kryoHuxu (6)

BakyymHy[0 cyONMMManMoOHHYIO CyIIKY KIYOHHKH M MaJIMHBI ocymiecTBisuin B cyomumarope Cb 2 (Poccus).
TeMmneparypa BHYTpPU SrojJ IIOCIE€ MpEeABapUTEIbHOIO 3amopaxuBaHus cocraBisiia -20 °C. Temmneparypa
necyonmumaropa -40 °C, Temmeparypa Harpesa moiiok 35 °C, 40 °C, 45 °C, 50 °C, Bpems cyomumanuu 18, 20, 22 vaca.

Omnpenenenne oO0OmEro coaep)aHus MOMU(DEHONIOB TPOBOAWIN CIEKTPOPOTOMETPUIECKUM METOJIOM C
ncrnonb3oBaHueM peaktnBa @omuHa-Yokanrey [18]. Cymmy oOmmx (EHONBHBIX COCIWHEHHH BBIPAXKAIOT B
SKBHBAJIEHTaX TauioBoi kucioThl (GAE, mr ramnoBoit kucinotel /100 r o0pasma) depe3 KaIMOPOBOYHYIO KPUBYIO
raJuloBOW KHUCHOTHL. [lonmudeHonbHbIe COEAMHEHUS OKUCIAIOTCA peakTnBoM QPonmHa-YokambTey H  pacTBOP
nproOpeTaeT roryooi BeT. AGcopOIwsl pacTBopa onpeaenseTcs npu 750 HM.

OO1iee KOJNMYECTBO aHTOIIMAHOB ONpPENENSUIN CIEKTPO(YOTOMETPHUYECKHM METO/IOM, COIJIACHO METO/NKE
Benvenuti, S. (2004) [5], B xadecTBe cTaHAapTa MCIOJB30OBAIM IMAHUIMH-3-TJIIOKO3H. DKCTPAKThl Pa30baBiisuid 110
obobema 100 mi aByms 6ydepamu ¢ pH 1,0 u pH 4,5. ITocne 20-MuHyTHOI MHKYOAMy Npu KOMHATHOHM TeMIlepaTrype
m3Mepsn norsomenre npu 510 u 700 HM. CopepikaHHe aHTOLIMAHOB PACCUUTHIBANM, UCIONb3Ys MOJIIPHBIIL
KO3(h(UIMEHT SKCTUHKLIUY IIMaHUIUH-3-TIII0K03U1a, paBHbI 26 900, MonekynspHyto Mmaccy 449,2 u xosdduuuent
norsoumieHus A = (A510 — A700) pH 1,0 — (A510 — A700) pH 4,5;

AHTHOKCHIAHTHYIO aKTHBHOCTb ONPEIEIISIN COTIACHO MeToanke K npudopy «Ilsersly3a-01-AAx.
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OneHka pe3yJibTaTOB OJKCIIEPUMEHTOB OCYILECTBICHA OOIICHPUHATHIME METOJaMHU MaTeMaTH4ecKOu
CTaTUCTHUKHU.

Pezyromamur uccneoosanuii

B npoBeneHHBIX HCClEOBaHUSAX OBUIM ONpesieieHbl OHOXMMHYECKHE H3MEHEHUs STOJHOTO ChIPhS IpU
cyOnMManuM, a UMEHHO CO/IepKaHWe IOJH(EHOIOB, AaHTOIMAHOB M AHTHOKCHJAHTHAs aKTUBHOCTH (TalOmuupl 1, 2;
PHUCYHOK 2).

V3ydyeHo BIMsAHHE pasIMYHOIO BPEMEHH CYOJNMMHPOBAHUS U PAa3IMYHOH TeMIepaTyphl  IIOJIOK
CcyONMMMaIOHHON CYIIKH Ha ofIee cojepkaHue MOJIM(EHOIIOB B SATOAaX KIIyOHHKH cOpTa «AJBOMOH» M MAaJIIHEI
copta «ManuuoBas ['psiga» (Tadm. 1).

Tabnuya 1
Omnpenenenue moan(eHoJ0B B CyOIMMHPOBAHHBIX SAr0Jax (¢ mepepacyeTroM Ha cyxoe BemecTBo), Mr/100 r
HaumenoBanue Bpewms Temnepatypa nonku npu cyoummarmu, °C
cyOnumanuu, 4 35 | 40 | 45 | 50
KiyOnuka Caexas 18.96 £0.018
18 18.58 +0.0016 18.45 +0.0013 17.99 + 0.002 17.32 £ 0.021
20 16.95 +0.032 16.63+0.018 16.47 +£0.024 16.25+0.016
22 16.45 +0.0021 16.25+0.0015 15.82+0.013 13.97 +0.002
Manuna Caexas 21.91+£0.0012
18 20.50 £ 0.0004 19.62 £ 0.0002 18.72 £ 0.0001 9.14 +£0.0012
20 20.16 +0.003 19.39 £ 0.005 12.68 +0.003 11.45+0.002
22 12.19 +0.0013 11.01 +0.0022 9.78 + 0.0006 9.31 £0.0001

UccnenoBanus mokasainu, 4To AJS SITOJ MalduHbI copta «ManunoBas ['psaa» npu temmeparype nodok 35 °C,
Bpemst 18 4acoB ObLIO OMpee/IcHHO MaKCHMaIbHOE KoruecTBO nosudenonos — 20.50 mr/100 r. J{nst sroapr KiyOHUKH
copta «ANBOHOH» mpu TemiepaTtype moyok 35 °C, Bpems 18 yacoB — 18.58 mr/100 r. B cpaBHEeHUM cO CBEXEH Aroma0i
CHIDKCHHE YPOBHsI MOJIM(EHOIOB IPU 3THUX MapaMeTpax ObLIO He3HAUUTEIbHBIM. OHAKO C JaTbHEHIIIMM YBEIHYCHUEM
TEMIEPaTyPhI TOJIOK CYyOJIMMATOpa U BPEMEHH CYIIKH HAOII0AaI0Ch YMEHBIIICHHE COACPKaHUS MOIU(EHOIOB, TaK MPH
Temnepatype mosok 35-40 °C coxepxaHue majaeT He3HAUUTEIbHO, OJHAKO C YBEIMYCHHEM TeMIIepaTyphl MOJIOK 10
50 °C HabnroaeTcs 3HAYUTENBHOE CHIDKCHHE IO (ESHOIIOB.

IomyueHnbie pe3ynbTatTs (Tab. 2) CBHASTEIHCTBYIOT O TOM, YTO COJCPKaHHE aHTOIIMAHOB BO BCEX BHIAX STOJ
CHIDKAJIOCHh B 3aBHCUMOCTH OT YBEIMUCHISI BPEMECHHU CYOIMMANUU U TEMIIEPATypHI CYIIKH.

Tabauya 2
OnpespesneHne AHTOLUUAHOB B CYOJHMMHPOBAHHBIX Ar0aX NP Pa3iuYHbIX TeMIEPATYPHbIX peskumax, Mr/100 r
HaumenoBanue Bpewms TemmnepaTypa moyiku npu cyonumanuu, °C
cyOIMManu, 4 35 | 40 | 45 | 50
Kny6Huka Caexas 10.05£0.016
18 9.84 +0.002 9.67 +0.023 7.99 +£0.028 5.77+0.016
20 9.81 +£0.009 9.15 +0.008 7.66 +0.019 5.45 +0.008
22 9.82+0.014 6.88£0.019 5.44+0.013 3.26 +0.023
Manuna Caexas 7.55+£0.008
18 6.66 +0.033 6.47 +£0.019 5.72 £ 0.024 3.97+0.019
20 5.36 +£0.024 4.06 +£0.022 3.74 £ 0.036 3.60 +£0.022
22 4.89+£0.018 4.29+0.023 3.84 +0.039 2.91 £0.041

He3nauuTenbHOE CHIDKCHHE aHTOIMAHOB HAOJFOMATIOCH JJIS SATOA KIyOHHKH NpU Temrmeparype mojiok 35 °C
(9.84 mr/100 1), 40 °C (9.67 mr/100 1), Bpemenu 18 wacos u npu 20 wacoBoii cyonumanuu npu 35 °C (9.81 mr/100 r) u
40 °C (9.15 mr/100 1), g aro MamuHB! Ipu TeMiepatype monok 35 °C (6.66 mr/100 1), 40 °C (6.47 mr/100 1), Bpems
cyomumarmu 18 gacoB. Tak e, Kak ¥ JJIs1 COXpaHEHHUs MMOIN(EHONIOB, TOBHIIIICHUE TEMIIEPATyphl TOJIOK cyOinuMaTopa
10 50 °C HeraTUBHO CKa3bIBAJIOCh Ha COXPAHHOCTH aHTOIIMAHOB. BBISBIICHO, B Ar0J1aX, Ie OTMEUYaIoCh MOBBIIIICHHOE
cojiep kaHre o0ITMX MOJU(PEHOIIOB, MTOBBIIIEHO U KOJTMYECTBO aHTOIIMAHOB.

AKTHBHBIE COEIMHEHHUS ATO/ MOJU(EHOIbl U aHTOLMAHBI B NPOLECCE CYNIKH OKUCISIOTCS U IOJBEPraroTcs
TEPMHUUYECKOH JIerpafaliy, 0COOEHHO MPU BBICOKHX TeMIiepaTypax. KoaumdecTBo aHTOIIMaHOB JIMHEHHO YMEHbBIIAETCS C
TIOBBILIIEHUEM TEMIIEpaTyphl CymKH. Takas >ke 3aKOHOMEPHOCTh HaOJII0JaeTCsl ¥ IIPH ONPEAEIICHUHN TTOJIU(EHOIIOB.

PesynbraThl O ONpeneneHnio aHTHOKCHIAHTHOH aKTUBHOCTH, MPUBEIEHHBIE HA PUCYHKE 2 CBUAETEIbCTBYIOT
0 TOM, 4TO HanOOJIbIIEH AaHTHOKCHUIAHTHOW aKTHBHOCTBIO 00JIalatoT SIroIsl KIIyOHUKH copTa «Asbonon» (3.94 mr/r),
Bpemsi cyoummaruu 20 4 u temmeparypa 35 °C. 3ateM cienyer MainuHa copTa «ManMHOBas rpsaa»: TemIeparypa
cybmumaruu coctaBmia 35 °C, Bpems 18 1 (2.90 mr/t).
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Puc. 2. Onpeoenenue anmuokcuoanmuou akmueHOCmu 6 CyOIUMUPOBAHHBIX 200X
(a — KnyOHUKY, O — MATUHBL) NPU PA3TUYHBIX MEMNEPAMYPHBIX PEHCUMAX

B pesynpraTe SKCHEpHMEHTa yCTAaHOBICHO, YTO B SITOJIE MAJIMHBI HAOIIONAECTCS MOCIIEI0BATEILHOE CHIDKEHHE
QHTHOKCU/IAHTHOW aKTHBHOCTH KaK B 3aBUCHMOCTH OT YBEJIMUYCHHS TEMIIEpaTypbl MOJOK, TaK M OT BPEMEHH
cyomumanuu. OpHaKo B sroAe KIyOHHMKM HaOirogaercst Apyras KapTHHA, NpH BpeMeHH cyOnumanuu 20 4 He
Ha0JII01aeTCs 3HAYNTEIIBbHOTO CHUKEHHUSI aHTHOKCUAAHTHOW aKTMBHOCTH B 3aBUCHMOCTH OT TEMIEPATyphI MOJIOK, TOTa
Kak mpyd BpeMeHU cyOnaumanuu 18 um 22 v HaOMogaeTCs 3aMETHOC CHH)KCHHE B 3aBHCHMOCTH OT YBEIHUYCHHS
TeMIepaTyphl MOJIOK cyOIMMaTopa.

3axnouenue

B pesynprare ompeneneHus NONMMGEHONOB B CYONMMHPOBAHHOM STOZE€ yCTaHOBICHO, YTO COJEp)KaHHE
oM EHOJIOB MTa/IaeT HE3HAYUTENBFHO TIPH TeMrepaType ook 35-40 °C, ogHaKo ¢ yBEIHYEHHEM TEMIEpaTyphl IOJIOK
mo 50 °C nHabmiomaeTcsi 3HAUMTEIBHOE CHIDKCHHE IOMU(EHOTIOB. BBIgBIEHO, YTO B Arojax, rie OTMEYaloCh
MOBBIIIEHHOE COZIepKAaHNE O0MNX MOIU()EHONIOB, MOBBIIICHO W KOJMYECTBO aHTOIIMAHOB. DKCIICPUMEHTAIBHBIM IIyTEM
BBIBIICHO, YTO aHTHOKCH/IAHTHAsE aKTUBHOCTh MAJMHBI CHH)KAETCS MOCJIEAOBATEIFHO B 3aBHCUMOCTU OT YBEJINYCHHS
TEMIIEpaTyphl MOJIOK U BPEMEHH CyOJIMMAINK, TOT/1a KaK B roje KIyOHUKH Takas 3aKOHOMEPHOCTb He HaOJIIo1aeTcsl.

Takum 00pa3oMm, B pe3yibTaTe HCCIEIOBaHHH YCTAHOBJIECHO, YTO OMOXMMHYECKHUE CBOWCTBA STOA HMEIOT
3aBUCHMOCTB OT TEMIIEPaTypbl U BpEMEHH CyOIUMAIIHH.

* Unghopmayus o ¢unancuposanuu

Hannoe uccrnedosanue 6wi10 npogunancuposano Munucmepcmeom cenbeko2o Xo3saicmeda

Pecnybnurxu Kasaxcman UPH: BR10765062 «Paspabomka mexnonocuu no 06ecneyenuio cCoxpanHocmu

Kauecmea c/x colpbsi i RPOOYKMOE NepepadomKiL 6 Yesx CHUICEHUs NOMepPb NPuU PA3IUYHBIX CHOCODAX XPAHEHUSY.
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COMPARATIVE STUDIES OF THE EFFECT OF FREEZE DRYING
ON THE BIOCHEMICAL PARAMETERS OF STRAWBERRIES AND RASPBERRIES

D.B. Toimbayeva®,M. Muratkhan?, L.A. Murat®, Ye.Ye. Yermekov*, G.Kh. Ospankulova®
1.24phD Student, ® Master of Engineering, ° PhD in Biology
L35 NCISC «S. Seifullin Kazakh Agro Technical Research University» (Astana),
% Shakarim State University of Semey, Kazakhstan

Abstract. Berries are rich in biologically active substances in the form of polyphenols, anthocyanins and
flavonoids, which play an important role in antioxidant protection, prevention and treatment of diseases of the human
body. The purpose of this work is to study the biochemical changes in strawberries and raspberries at different
parameters of freeze drying. Generally accepted chemical and analytical methods of determination were used in the
work. As a result of the research, it was found that the content of polyphenols drops slightly at the shelf temperature of
35-40 °C, however, with an increase in the shelf temperature to 50 °C, a significant decrease in polyphenols is
observed. This tendency to decrease with an increase in the drying temperature is also observed for the content of
anthocyanins. The maximum preservation of antioxidant activity for raspberries was determined at a shelf temperature
of 35 °C, a time of 18 hours, for strawberries at 35 °C and a time of 20 hours.

Keywords: raspberries; strawberries; polyphenols, anthocyanins, antioxidants.
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BbIMMCJIEHUE MEXAHUWYECKHX TAPAMETPOB IBHKEHUA TPY THOCBITYYNUX
CEMJSH TPAB 110 HOABUKHOU BUHTOBOU CIITUPAJIN

III.LK. OcnanoBa’, A.E. Hyprasuesa®, A.A. Kyp6anos®
! JIOKTOpaHT 3 Kypca, 2 npenoaasareib kapeaps! "TexHudyeckas MexaHuka', 8 MarucTpasr | kypca
Kazaxckuit arporexanueckuii ynusepcuter uM. C. Ceiidymnnna (Acrana), Kazaxcran

Annomayus. Ilpeocmaenenvi  pe3yibmamvl — AHATUMUYECKUX — UCCIE008AHUL  npoyecca — O8UNCEHUs
MPYOHOCHLINYYUX CeMAH mMpas, U ONPeOeieHbl 3A8UCUMOCINU MeNCOy Napamempamy, GIUAIOWUMU HA GETUYUHY
OMHOCUMENbHOU CKOPOCIU HACTUY NPU OBUICEHUU NO NOOBUIICHOU BUHMOBOT CRUPAIU.

Kniwouegvie cnoea: mpyonocvinyyue cemenda, GUHMOBAS CRUPALb, OMHOCUMENbHAS CKOPOCMb OBUICEHUS,
OMHOCUMENbHASL CKOPOCHb YaACUY.

OnuuM 13 HanboJiee BaXXKHBIX (PAaKTOPOB, BIMSAIOMINX HA TOUHOCTH JO3UPOBKU CEMSH BBICEBAIOIIUM AMIIAPaTOM
CCSJIOK TOYHOTI'O BBICCBA, ABJIACTCA BCIMYHMHA OTHOCHUTEILHOM CKOPOCTH ABHIKCHUA CEMSAH IO MOBEPXHOCTHU BHUHTOBOM
CIIHPAIIH.

HccnenoBanus npoliecca 3amnajanusi CEMsIH B SY€H JUCKA M UX JBHKCHUs B OyHKepe BBICEBAIOLIETO arnmapara,
MIPOBEJIEHHbIE MHOTHMH HccliefoBaTessiMu [ 1, 2], a Takyke HalllM SKCIIEPUMEHTHI [6, 7] Ha ceMeHaxX TpaB MoKa3aju, uTo
3alalaHue CEMsAH B A4YC€U BBICCBAIOMICTO AJUCKA B OCHOBHOM IIPOUCXOJUT Ha HAYaJlbHOM YYAaCTKEC NYTHU ABUIKCHHUA
MOCJIEIHUX IO/l CJIoEM ceMsiH. B 30He 3amamaHusi ceMsH B s4ed BbICEBalOIIEil crupaiu oOpa3yeTcs MOTOK B BHIE
CyXalolerocss KoHyca. I'paHHYHbIE YacTUIBI 3TOTO ITOTOKA, NIEPEMEIasich, CKOJIB3AT B OCHOBHOM IO ITOBEPXHOCTH,
00pa30BaHHOI HEMOABMKHBIMH CEMEHAMH, 1 JINIIb HEOOIIBIIAs UX YacTh CKOJIB3UT 0 CTEHKE OyHKepa. YUHTHIBAsL, 4TO
KOHTAaKT CEMSH CO CTCHKaMH OyHKepa HE3HAuWTENeH W INpH NMPHOIIDKCHWH K ITOBEPXHOCTH BHHTOBOW CIHpald OHU
HAYMHAIOT JBUTaThCS 0 MEPECEKAIOIMMCs BHYTPH ITOTOKA TPACKTOPHSIM, MOXKHO IIPEIIIOJIOKHTh, YTO TEpEeMEIICHHUE
T'PaHUYHBIX CEMSH MOTOKA OYJET MPOMCXOANTD TI0 MOBEPXHOCTH BOPOHKH, 0OPa30BaHHOW HENOABM)XKHBIMH CEMEHAMH,
KaKk HOpPMaJbHOE MCTEUEHHE CBITy4ero MaTepHajia. YBIIEKas CEMEHa, IMOJBI)KHAs BHHTOBAas CIHpanb cooOIIaeT
HIDKHEMY CJIOI0 CKOPOCTh, OTJIMYHYIO OT CBOE€H, HO He Oojiee ee. HIKHMI CIOH CeMsSH yBJIEKAeT BBIIIEIEKAIIUIL.
Takum 00Opa3oMm, IPOUCXOAUT B OOLIEM BHAE Ieperaya IABIDKCHHUS OT CHHpad Macce CeMsH B ammapate. [Ipu aTom
00JIBIIIOE 3HAUEHHUE Ha MPOLIECC 3aMaJaHus CeMsH B SYeHKH OKa3bIBae€T OTHOCHTEIbHAS CKOPOCTh NEPEMENICHNS YaCTHII
mo chupand. Jng ommcaHMsA MPOIECCOB, NMPOUCXOMAIIMX B AaKTHBHOM CJIO€ CEMSH BBICEBAIOLIETO armapara,
BOCTIOJIB3YeMCSI MOJIENbIO ChIy4dero Tena, co3gaHHoil JI.B. I'sueBeiM [3]. Mopens MO3BONSET HCHOIB30BAaTh B
HCCIIEJOBAaHMAX JIOTOJHUTEIBHO CIIEAYOIIE IPEATION0KEHHS: B TIpoLiecce IBIKEHHST 00bEeMHasi Macca ChIITydero Teia
He u3MeHseTcs (YCloBHE HE COKMMAeMOCTH); YIoJl YKJIAJKH CEeMsIH COXpAaHseTCs M B MpoLecce JBIKCHUS; BBUILY
MaJIOCTH YacTHI] CBHIITydee TEJ0 MOXKHO 3aMEHHTh SKBHBAJICHTHOH B MEXaHWYECKOM CMBICIIE CIUIOIIHOM Cpemoif; yron
€CTECTBEHHOT'0 0TKOCA PaBEH IPHBEJICHHOMY YTy BHYTPEHHETO TPEHHUS YacTHIL CHITYYero Tela.

C 1enpio onpeneneHns] OTHOCUTEIbHOW CKOPOCTH JIBM)KEHHS YacCTHI] 10 BUHTOBOW CIIMPAIH MOKAXXEM CHIIBI,
JICWCTBYIOIIME HA YaCTHUILy, PACIOJIOKEHHYIO Ha IOJBIKHOM BHHTOBOM CIIHMpPAIN W JBMXKYIIYIOCS B Macce YacTHIl
(pucyHok 1).
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Puc. 1. Cxema x onpedenenuio nepemenenus CeMeHy OMHOCUMENbHO GUHMOBOU CHUPAIU.
1 - cemsa; 2 — eumox cnupanu; 3 — numarowas mpyoa, 4 — obotima

J1J1s1 3TOrO MPUIIOKUM K MaTepUATIbHOM TOUKE BCE CHIIBIL:
Cuita TSDKECTH:

G=m,6-g

rae m3 — Macca CCMSH TpPaB;

R u N — HOPpMaJIbHBIC PEAKIINU BUHTA U CTCHKH O60ﬁMbI.
LleHTpOOEKHASI CHIIa UHEPLIUH:

KopuommcoBa cuna nHepIu
I.=2-m, -®, -X-sin(90 - )

rae X — OTHOCUTEINIbHAsE CKOPOCTh MATEPHAIILHON TOUKH.
Cuiisl TpeHus:

F,,=f R

mp

FmpZZf.N

rae Fmpl — CUJia TpCHUA MaTCpI/IaﬂLHOﬁ TOYKH O BUTOK BUHTOBOM CIiupaJiu;

1 mp2 ~ ChJia TPpCHU MaTCpHaJ'H:HOﬁ TOYKH O CTCHKY O60ﬁMbI;

f - KOX(QPHUINEHT TPEHHUS CEMSH O CTalb.

YpaBHEeHHE TUHAMUKHA OTHOCUTEIBLHOTO JIBUXKEHUSI MAaTEpUAIbHON TOUKU UMeeT BUJ [5]

n
m, -a =E F+1,+ 1

k=1

30

@)

)

@)

(4)

®)

(6)



ISSN 2308-4804. Science and world. 2023. Ne 6 (118)

3anuiem YpaBHCHUC OTHOCUTCIBHOI'O ABUKCHUA (6) B NPOCKUHUAX Ha MOJABMKXHBIC OCH KOOpAWHAT X, y u

m, x=—G-sma—F,  —F, ,
m,-y=1,—1I_—N %
m,-Zz=R—-G-coscx
Tak xak MaTepHajgbHas TOYKa HE OTPHIBACTCS OT BHTKAa BUHTOBOW CITMPAJH, & CTEHKH OOOHMBI M MHTArOIIeH
TPyOBI MPENATCTBYIOT II€PEMEIIEHUIO TOUKU 110 Y , L = O u y - O
Torna 3anumem
O=1I_—1_—N

O=R-G-cosco ®)

Otkyna
N=1I,—1
R =G -cos &
Torma
m,-Xx=—G-sma—f-R—f-N )
nozcrapnss 3Havenns N u R, monmyuum cnemyromee:

m, x=—G-sma—f-G-cosa— f([,—1,)
m, Xx=—G-sma—f-G-cosa—f-I,+ [ -1,
.. ) 2
m -X=—-m_-g-sma—f-m_-g-cosax—f-m_ -7 -r +
3 3 & / 3 & J 3 6 8
+f-2-m -w -x-cosa
3 8
. : 2 :
x-—g-sma—f-g-cosa—f-a)g-r6+f-2--a)6-x-cosa
[Tocne mpeobpazoBaHus OTYyUNUM:
. : _ : 2
x—2-f-a)8-x-cosoz——g-smoz—f-g-cosoz—f-a)g-r6 (10)

Bripaxenue (10) ects HeogHOpOIHOE MU HEPEHIIMATHFHOE YPaBHEHNE BTOPOTO MOPSIAKA.
0O603Ha9NM:

2-f-a)6-cosa=Pn —g-sina—f-g-cosa—f-a)g-re:D

Torna ypaBaenue (10) MOKHO 3amucaTh B BHJIE
X—P-x=D (11)
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Oomiee pemenne ypapaeHus (11) npencTaBieHo B CICIYIONEM BHIC:

D
x=C1_Ft+C2'ePt (12)

IMponuddepenimpyem 310 BbIpaKeHue M0 Bpemenu 1t :

) D
X = PCZePt _F (13)

Haiinem nmocTossHHbIC Cl n C2 pu CIACAYIOIMNUX HAaYaJIbHBIX YCIIOBUAX!

t=0:x=0;x=0.

0= PC,e” — D
P

W3 ypaBuenus (13)
0=C,+C;
C =-C,
Torga 4acTHOE pelleHHe YPaBHEHHUS BIKEHUS CEMEHH OTHOCHTENBHO MOBHXXHOM BHHTOBOW JTMHUHM MPHUMET
BUJI:
D D D,
X=————I+—e (14)
P P P
WA
D
x=—("-Pt-1) (15)
P
[pumem crenyromiye 0003HAYCHHSI
C=2fcosa; E=—-gsina— fgcosa
Torna ypaBuenue (15) MOXKHO 3amucaTh B CIEAYIONIEM BUJIE
E-f-0" 71 (o
XZ%(ecwt—C-a)-t—l) (16)
-
U3 ypaBuenusi (16) MOXHO ONpENEIWTH TMOJHOE BpEeMs MPOXOJAa CEMEHH IO BUHTOBOW CIHpald MpU
CIIEYIONINX YCIOBHSIX: X‘O =Q0ut= L, x= L, rne L — nosnnas minHa BUHTOBOI CITUpPATH.

. 2L (17)
b E-f-0-r

B coorBeTcTBHE € pUCyHKaMHn 2u3l NpeACTaBJICHbI 3aBUCUMOCTH IIOJHOTO BPEMCEHHU IPOXOoAa CEMEHHU II0
BHUHTOBOM CIIUPpAJIM OT YaCTOTHI BpallICHU BUHTA IIPU Pa3JIMYHBIX YTJIaX HAKJIOHA BUHTA U JJIMHBI BHUHTOBOMU CIIupain.
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Amnanuz Fpa(l)I/IKOB, OpeACTaBJICHHBIX HAa PUCYHKAX 2u3 TOKa3bIBACT, YTO € YBCIUYCHUEM YaCTOTHI BpallICHUS
YMCHBIIACTCA BpPEMA MPOXOoda, a YBCIMUYCHUC YIJia HAKJIOHA BHUHTOBOM CIiMpaJii BbI3bIBACT HE3HAYUTCIIBHOC €Iro
BO3pacTaHUC. VYBenuueHue MJIMHBI BUHTOBOM crypain oo 0,09 M BCACT K PC3KOMY YBCIUYCHUIO BPEMCHU MPOXOoAa
CCMCHHU, a JNanbHeHIlIee ¢ M3BMEHEHHUE BEALT K HCKOTOPOMY €TI0 YBCINYCHUIO [4]

t, C

5,0

>

4,0 A

>

3,0

>

2,0 "

§%=

>

0 2 4 6 8 0 12 %

Puc. 2. 3asucumocms nonrnozo eépemenu npoxoda CeMSIH NO BUHMOBOU cnupaiu om yacmonisvl 6paujeHus 6UHmMdaA.

O
l-npu & — 5 2—-npu & = 150;37npu cc = 25°

t,c A

0,03 0,06 0,09 0,12 0,15 0.18 _ Lw

Puc. 3. 3asucumocms nonnozo epemenu npoxooa cemenu om ONUHbL BUHMOBOU CRUPATU.

1-npu @, = 2 Y 2—npu w, = 6 ¢* 3—npu W, = 10 ¢*; 4 - npu w, = 14 ¢t
IIponuddepennnponas yparaenue (17) moaydnM OTHOCHTENBHYIO CKOPOCTD ABMKEHHS CEMEHH 110 CIIHPAIIH:

‘_E_f.a)2.r6

cot_q 18
X Coo (e ) (18)

Ananu3 ypaBHeHus (18) u rpaduka, mpeacTaBIeHHOTO B COOTBETCTBUHM C PUCYHKOM 4 TOKa3bIBaeT, 4TO Ha
OTHOCHMTEJLHYIO CKOPOCTD JIBMIKEHUS CEMEHH BJIMAIOT YaCTOTA BPALIEHUS BUHTA (U, , BpDEMS [IBUXKEHHS M YTOJI HAKIIOHA
BUHTOBOM cnupanu ¢ . C yBeJIMUYEHUEM YacTOThl BpallleHHWs BUHTAa U BPEMEHU ABWXKEHUS OTHOCHTENbHAs CKOPOCTbH
pacTeT, a yBeNMUYEHHE yIila HAaKIOHAa BMHTOBOH juuHuu ¢ yMeHbIIaeT BeNMYMHY OTHOCHTENBbHON ckopocTu. Ilpu
suauernmn ¢ = 90° ornocurensHas CKOpPOCTbH JIBM)KEHHUS CeMEeHM OyleT paBHA HadaJbHON CKOPOCTH IOTMAJaHUS Ha
BHTOK BUHTOBOM CITHPAIH, TO €CTh X = X, .
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Puc. 4. 3asucumocms omuocumenvHoi CKoOpocmu cemernu om epemeHu e2o npOXOJIC@@HMﬂ.

1-npu @, = 2 ¢t 2—npu w, = 6 ¢t 3—npu W, = 10 ¢*; 4—npu w, = 14 ¢t
[Mpomuddepenunporar ypapaenue (18), mosy4rM OTHOCUTEIBHOE YCKOPEHHE JIBH)KEHNE CEMSIH TPaB:
i=(E-f -0 r)e” (19)

Ha BCJIMYMHY OTHOCUTCIBHOI'O YCKOPCHUSA CEMCHU BJIUAIOT (I)aKTOpBIZ HJacTOTa BpalllCHUA BUHTA a)g , BpEMA U

Yroji HaKJiOHa BHHTOBOM crypanu « . Tak xak gyacToTa BpallCHUA B OIbITaX M3MCHACTCA B OIPCACIICHHBIX MpeAciIax,

OTHOCHTEJIFHOE YCKOpeHHEe OyAeT pPaBHO HYJIO TOJBKO NPH 3HAYCHUH O = 90°. 1 ono IPUMET OTPULATEIBLHOE
3HAYEHUE NIPY U3MEHEHUH HAIIPaBJICHUS BPALCHUS BUHTA.

Taxum 00pa3oMm, MOTydeHBl TEOPETUUECKUE 3aBUCUMOCTH, CBSI3BIBAIOIINE BPEMsI 1 OTHOCHUTEIBHYIO CKOPOCTh
JIBUYKEHUS] CEMEHHU 10 BUHTOBOH CIIMpaJIXd ITapaMeTpaMy IPYIIIOBOrO BEICEBAIOLIETO anlapara.

MuyHuManbHbIA paguyc BUHTA 3aBUCUT OT pajuyca IONEPEYHOIO CEYECHUsS BUHTOBOM CIUpAH, JUIMHBI U

paanyca CEMCHHU. HpOBeI[GHHLIe PpacHeThl MMOKAa3bIBAKOT, YTO AJIA CEMAH KYJIbTYP HepBOﬁ rpynIibl 3HA4YCHUC rg mn

coctaBnseT 15 MM, a Juist cemstH BTopoit rpymmsl g i = 4 M.

B cooTrBeTcTBHUM ¢ PHCYHKOM 5 HMpPEICTaBIEHA 3aBUCUMOCTh MAKCHMAJIBHOTO Paguyca BHHTA OT YacCTOTHI €ro
BpAILICHUS.

q,t/c 3
16 AN
14 )
12
10 n 2

8 ///

. A L

4 L —a 1

2 4

0 T T T T pa,d,/c

9 11 13 15 17 19 21 23
1-R=23,5., B=7,5=60; 2-R=27.,B=10, 5=60;3 - R=32., B=11,5=67

Puc. 5. I'pagux 3asucumocmu MaKxcuMaibHo20 paouyca UHMOGOU CRUPALU ON YACHOMbl 6PAWECHUS. BUHMA

ITonyuennbie 3aBucuMocTd (18) u (19) MO3BONAIOT yCTaHABIMBATH [JIS PA3IMYHBIX TPYII CEMSH
MHUHUMAaJTbHBIA 1 MAKCUMAIILHBIN panyChl BHHTA B 3aBUCHUMOCTH OT MPOU3BOIUTEIHLHOCTH BBICEBAOIIETO anmapara.
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CALCULATION OF MECHANICAL PARAMETERS OF MOVEMENT
OF HARD-TO-POUR GRASS SEEDS BY MOVABLE HELICAL SPIRAL

Sh.K. Ospanova', A.E. Nurgazieva’?, A.A. Kurbanov®
13" year Doctoral Student, 2 Lecturer of the Department of "Technical Mechanics",
%1% year Master's Degree Student
Kazakh Agrotechnical University named after S. Seifullin (Astana), Kazakhstan

Abstract. The results of analytical studies of the process of movement of hard-to-loose grass seeds are
presented and the dependences between the parameters affecting the relative velocity of particles when moving along a
movable helical spiral are determined.

Keywords: hard-to-loose seeds, helical spiral, relative velocity of movement, relative velocity of particles.
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OCOBEHHOCTH BHEJIPEHMSI LIU®POBBIX TEXHOJIOTI Ui
B BYXTAJITEPCKHI YYET PECITYBJINKA KA3AXCTAH

B.P. Kaxames’, JI.T. Aiir6aeBa’
! KaHIMIaT IKOHOMHUECKHX HayK, JOLCHT, 2 MarucTp 3KOHOMUYECKUX HayK, IPEII0JaBaTeIb
Mexnynaponusiii Tapasckuit ”HHOBaMOHHBIH HHCTUTYT MMeHH [1lepxana Myptasbl, Pecriyonuka Kazaxcran

Annomayus. B cmamve paccmompeno enuanue yugpogoll IKOHOMUKY HA cUCmeMy OyXeanimepcKozo yuema
Pecnyonuxu Kazaxcman. Ananusupyemcs cooepicanue HaAyyHbIX UCMOYHUKOS, NOCBAUJEHHBIX 6€0eHUIO OYX2aNmepCKo20
yuema 8 yciosuax yugposusayuu SKoHomuxy. Paccmampueaiomess 60npocsl co30anus HO80U HAYUOHATLHOU CUCTEMbL
oyxeanmepckoeo yuema.

Kntouesvie cnosa: yugposusayus sKkOHOMUKU, yupposuzayus 6yXeamnmepcKozo yuemda, asmoMamus3ayus
yuema, mexunoaoeus O10K4elH, obnauHas Oyxearmepust.

B HacTosiiee BpeMsi MpakTUUECKH BCE CTPAHbI 3aHUMAIOTCS TIPOLECCOM HU(BPOBHU3AIMH, B KOTOPBIH BKITIOUEHBI
MHOTHUe cepbl AEATENBHOCTH, a TaKKe MOBCEHEBHAs KU3Hb Jitoseil. C pa3BUTHEM HOBBIX OOBEKTOB y4yeTa, TAKUX Kak
KPHIITOBAIIOTa, MHCTPYMEHTHI CMELIAHHOTO WHBECTHPOBAHMS, HOBBIC (OPMBI (DMHAHCOBBIX CIEJOK, 3JICKTPOHHBIC
MOTOKH, HEOOXOIMMO COBEpIICHCTBOBAHME TEXHHKH BEICHUS OyXraJTepcKOTO ydera C HHTErpalueil Iokasarenei,
XapaKTEPU3YIOLINX COCTOSIHUE OM3HEC-TIPOIIECCOB M BHEIITHEH CPEIBI.

B st0ii cBs3u mepen OyxrantepckuMm ydeToM B KazaxcTaHe CTOMT 3ajada CBOCBPEMEHHOH amanTaliy IOA
HOBBIE TEXHOJOTWH, TaK Kak ImepexoJ K NH(QPOBOH HSKOHOMHUKE HAlpsAMYI0 BIHMSIECT HA IIOBBIIICHUE
KOHKypeHTocnocoOHocTH. [lon BHeApeHneM mMBpO(H3AMKM B CHCTEMY OyXTaJTepCKOro ydeTa NPHHATO HOHMMAaTh
MOJICPHU3AINIO BEACHUS yueTa XO3SHCTBEHHOW NESATENbHOCTH OpraHu3allMu. B pesynpTaTe 3TOro mporiecca J0IKHO
MOBBICUTCSl Ka4eCTBO M KOJMYECTBO 0OpadaThiBaeMoll yueTHOW MH(oOpManuu, a Takke BO3MOXXHOCTH, KaueCTBO H
MIOJTHOTa ee aHanu3a. llpeamomaraeTcs, 4YTo 3TO, B KOHEYHOM CueTe, YCKOPHUT TPHHATHE KaueCTBEHHBIX
YIpaBJIEHYECKUX PEIICHHUH, a TAaK)Ke MOBBICUT U 3((EKTUBHOCTH IESITEIHHOCTH OPTaHU3aIHH.

OcHOBHasl 1ieJib, KOTOPOIO CTaBUT Tepe] co0oil 1udpoBU3aLMs, 3aKIOYAETCS B YHNPOLICHUH MPOLELyp
BEAICHHUS YydeTa IIOCPEICTBOM aBTOMATH3allMM OIEpaIMii, HCIIOJb30BAHUM JJIEKTPOHHBIX YYETHBIX JIOKYMEHTOB,
PETHCTPOB, OTYETHOCTH.

Jns Toro, 4ToOBI NPOAHAIN3UPOBATH BAKHOCTH «OLM(POBBIBAHMS» OYXTaJTepCKOTO Y4YeTa, MpPOM3BEIEM
XPOHHKY OyXTaJITepHH ¥ HAaIJIAIHO YBUIMM KaK pa3BUBAIACh JaHHAs CHCTEMA!

Oran 1. Py4nas 3anmce. To ecTb Bce 3anucH B OyXranTepcKuX KHUTax AeIalich BPYy4HYIO, CYMMBI CBOJIMIINCE
BpY4HYIO, a paboTta OyxranTtepa Oblla O4eHb CI0XKHON M KPOTIOTIMBOM.

Oran 2. PydHas 3anuch U HepBbIe AJIEKTPOHHBIE KHUTH — 3TO IIEPBUYHBIN 3Tall pa3BUTHS aBTOMAaTH3aruu. B
HEM TOSIBIJIUCH TEPBHIE MPOrpaMMBl JJIS BEICHHMS KaXAOTO ydera. bByxramtep BBOIWI JaHHBIE, a KOMIIBIOTEp, Kak
OONBIION KaJBKYJIATOP, CBOJMI MTOTOBBIE JaHHBIE, KOTOPBIE MCIOJIB30BAJIHCH JJISI OTYETOB WJIM CBEICHHUS OanaHca.
ITpu 3TOM yacTh pabOTHI BCE TaK XKe Jieflaliach BPy4YHYI0, OTYEThI CIABAJINCh HA Oymare.

Oran 3. [lonHas aBTOMaTH3aIUA y4yeTa U JeSTeIbHOCTH KoMnaHuy. Ha qaHHOM 3Tare mosHas aBTOMaTH3alus
IO3BOJIMJIA TTOJTHOCTHIO aBTOMATH3UPOBATH Y4eT U (JOPMHUPOBATH OTUETHBIE (HOPMBI, 8 TAKKE CIABATH OTYETHOCTD yXKE B
3JIEKTPOHHOM Buje [2].

Mmuorue yueHsle-3koHOMECTHI [Cabuposa P., Baiimyxamesa M., I'yceBa E.C., Uepauk A.A.] Takxke 0TMEUaroT
¢dakr Toro, yto TpeOOBaHWS K OyXrajarepy Ha CETOAHSIIHUA JEHb CYIIECTBEHHO PaCUIMPHINCh. ABTOPHI TaKXke
CYHTAIOT, YTO BCIJICACTBHE IM(POBU3ALMH AEATEIBHOCTH TPEOYIOTCS N3MEHEHHS B JIEMEHTaX OyXralTepcKoro ydera,
3/1eCb OHU BBIJEISIOT HOBBIE (OPMBI aKTHBOB, KalMTaloB, o(opmiieHHe (UHAHCOBBIX CHEIOK W T.I. B ycnoBumsax
SKOHOMUKH, IBIDKYIIEHCS K IudpoBusanny, Uit OyXraaTepoB CTaHOBHUTCS HEOOXOJMMBIM yMEHHE pa3Ouparbcsi B
¢yHKIMOHMpOBaHMM [T-mIporieccOB M pa3sNUYHBIX WH(MOPMALMOHHBIX CHCTEM, YTOOBI aBTOMATH3alHsA CaMBIX
TPOMO3JKMX 3a7ad TPOXOIWIA C MHHHMAIBHONW BEPOSTHOCTBIO BO3HHMKHOBEHHS TEXHWYECKHX OIIHMOOK H 0e3
MOTPEOHOCTH TEPETPOBEPKH TOIYYaeMBIX Ha BBIXOJE JAaHHBIX. ABTOMAaTH3alMs MPOIECCOB BEACHHUS OyXTalnTepPCKOTO
ydera moMoraeT 0ojiee OlepaTUBHO BBHITIOIHATH MHOTHE 3a/1a4M, TaKWe KaK BBOJ| IEPBHYHON JOKYMEHTAIINH, BEJCHNE
3NEKTPOHHBIX OTYETOB.

© XKaxamies B.P., Aiit6aesa JI.T. / Zhakashev B.R., Aytbaeva D.T., 2023
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Jns BHeOpeHMs NpUHOMIA TPOHHOW OyXrajaTepuu HEOoOXOAMMO UCIOJIb30BaTh LU(POBHIE YYETHBIC
npoueaypsl, Haubosiee MOMYJSIPHON HU(PPOBOM TEXHOJOTHEH SBISETCS OJOKYEHH, KOTOpas SBISETCS OCHOBOW
UppoBOH 3KOHOMUKHU. TeXHOIOTUsI OJIOKYEHH MpeacTaBIsieT co00il CUCTeMy XpaHEeHUs JaHHBIX Ha PacIpeieieHHON 1
XpaHseics y BceX He3aBUCUMBIX APYT OT Jpyra areHTOB CETH I10CIIeI0BATEIbHOCTH OJIOKOB, HE U3MEHSEMbIX 33 IHUM
qucioMm [4].

Hudposas TexHOIOTHS OJIOKYEHH TpaKTyeTcs Kak MPEerochUIKka PEBOJIIOIMHM B METOJAAX ydeTa, Halmpumep,
CHCTEMbI YYETHOH pErucTpanuy: BMECTO (HOpMHPOBaHMS M JOKAIBHOTO XPAaHEHWS OTICIbHBIX TPaH3aKIMOHHBIX
3amucedl MpeAnpuATHA CMOTYT 3allUChIBaTh WX B OOBEAMHEHHBI pPETHCTP, CO3[aBas PACIPENEICHHYIO MU
B3aUMOCBSI3aHHYIO CHCTEMY HaJeXHOW Oyxranrepckod mH(opmanum. To ecTh cucTeMa XpaHEHUsS BBITIAIUT Kak
HETIpEpBIBHASL IIOCIECIOBATEIBHOCTh OJIOKOB, IOCTPOCHHBIX MO OIPEICICHHBIM IIPaBHIaM, B KOTOPOH KaXKIbIH
MOCJIEAYIONINHA OJIOK YETKO CBsI3aH C MPEABLIYIINM, IOAMHCHIBACTCS H(POBON MOANNCHIO, HCKIIOYas BO3MOXKHOCTD
N3MECHEHHMS aHHBIX.

B nacrosimee Bpemst 0co00ro BHUMaHUS 3acily)KHBaeT o0yiauHast OyXrantepusi, KoTopas HpelCcTaBisieT co00i
KOMIUIEKC OyXTrajJTepCKUX IporpaMM, HaxXOJSIIIMXCS Ha yJaJeHHOM cepBepe. Tak kak oOiauHast Oyxrantepus
NpEe/ACTaBIsIeT COO0O0M aBTOMAaTH3MPOBaHHOE padodee MECTO Ul COTPYAHHKOB KOMIIAHMH, TO MOJIB30BATEINIO IS
MOJTHOLIEHHOW PabOThl HY)KEH TOJIbKO KOMIIBIOTEp M IIOCTOSIHHBIM nocTyn K cetw MurtepHer. Ilpu mcnonb3oBaHuM
00navHON OyXranTepuu MOTPEOUTEII0 He HY)KHO NpUoOpeTaTh camy Oyxrantepckyto mporpammy (1 C: Byxrantepus u
JIpyTHe IpOorpaMMBl).

Hcxonss u3 TOro, 4TO NMPOMCXOAWT HA IAHHBIX JTallax, MOXKHO CAENaTh BBIBOJ O BO3pAacCTalOIIEH poin
nH(pOPMAIMOHHBIX TEXHOJIOTHH B MPO(ECCHOHATBHON OyXTraaTepCKOn AesSTeIbHOCTH. ABTOMATH3aLuUs OyXraaTepcKoro
ydeTa MEHSET OTHOIICHUE 3aTPadeHHOT0 OyXraJTepoM Tpy/la KaK 4eJOBEYECKOro pecypcea K MOIy4eHHOMY pe3yIbTaTy
3a eIMHHIy BpeMEHH. ByXxranrepbl O0CBOOOXKHAIOTCS OT PYTHHHBIX BBIYMCICHHWH, PyYHOTO 3allOJHEHUs OJaHKOB H
COCTaBJICHUS OTYETHOCTH, Y HUX ITOSIBUIIOCH OOJIbINIE BPEMEHH Ha MOBBIIICHHE KBATU(UKALIIH.
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PABPABOTKA NTHULIUATUBHOTI'O INTPOEKTA INOBBIINEHUSA KAYECTBA
JAEATEJBHOCTHU YYPEXKIEHUU KYJIBTYPbI POCCUUCKOU ®EJNEPALIUN

FO.J1. Hecmuce, corckatens Kadeapbl IPOSKTHOIO MEHEPKMEHTA U YIIPaBIICHUSI KAYECTBOM
®I'BOY BO «CankT-IleTepOyprekuii rocyJapCTBEHHBI YKOHOMHYECKIA YHUBEPCUTET», Poccutickas Denepanus

Annomayun. B oannoti cmamve paccmampueaomes UHCIMpPYMeHmyl, ¢ NOMOWbI0 KOMopwix epaxcoarun P®
Moodicem npeodnodCUums UHUYUATNUBY, HANPAGIEHHYIO HA pazsumue cmpausl 8 000l cepe, U NPUHAMb Yudcmue 8
20CyY0apCmEeHHOM U MYHUYUNATIbHOM YNpaeienuu. Aemopom npediazaemcsi UHUYUAMUGHBLL NPOEKm NOBbIULEHUs.
Kauecmea OesimenbHOCmuU YUpesrcOeull Kyabmypbl HA OCHO8E YU@posuzayuu, GKIIOYAIOWUL ONUCaHue npooremvl u
nymu ee peuieHusl.

Knrwouegvie cnosa: kauecmeo, yupesicoenus Kyabmypol, UHUYUAMUBHBIU NPOEKM, YUDPOBUIAYUSL.

PazpaboTka WHHIMATUBHOTO TIPOCKTA MOBBIMICHUS KadeCTBA JEATCIBHOCTH YUPEKACHHH KyIbTYpHI
Poccuiickoii ®enepanim Ha OCHOBE IM(MPOBBIX TEXHOJIOTHH HANPAGIEHA HA COBEPUIEHCHIBOBANHUE NPOSPAMM U
NpoOeKmos 6 Cexmope 20CYOapCmEeHHO20 YNPAsleHus, 8 YACMHOCMU, 6 cepe KyIbmypul, KOMOpoe CBA3AHO C
noguvluenuem noae3HOCm NPoepamm U NPOeKmog 6 cepe Kyibmypol.

CeronHsi B COOTBETCTBUM ¢ noctaHoBieHueM IlpaBurensctBa P® ot 27.09.2018 r. «OCHOBHBIE HanpaBIEHU
nesitensHOCTH [IpaBurenscTBa Poccuiickoit @eneparun Ha nepuon 10 2024 r.» BakHOE HalpaBJICHUE AEATEIBHOCTH
CB3aHO C BOBJICUCHHMEM TpaXKIaH B IOCYJapCTBEHHOE M MyHHLuNanpHOoe ympasieHue [1]. Co3maH crenuanbHbII
nopran «Poccuiickass oOliecTBeHHass WHHMIMATHBa», HAa KOTOPOM TpakIaHWH Poccum MOXET OTIHpaBUTh Tak
Ha3bIBACMYyI0 MHUIMATUBY 10 DPAa3IMYHBIM HACYIIHBIM IIPOOJEeMaM IIOJUTHYECKOTO XapakTepa, SKOHOMHYECKO-
COLIMAIIBHOTO Pa3BUTUA Poccum, ymydineHus rocyIapCTBEHHOTO, PETMOHAJIBHOTO U MYHHIMIAIBHOTO YIIPaBICHHUSA U
JIpyTHe IpeaiokKeHus, Kacalouecs: 00IeCcTBeHHON KHU3HH O0IIecTBa.

C 1enpl0 TOBBIMIEHUS aKTHBHOCTH TPAaXJaH MO YYaCTHIO B TOCYJApCTBCHHOM YIIPABJICHHM OPTaHU30BaH
¢dopyMm «CujibHbIe UAeH JJIsi HOBOI0 BpeMeHW», KOTOPhI yIpeanin ATeHTCTBO cTpaTerndeckux nHUImMatuB (ACH)
nu ©®oux Pockonrpecc [4]. 3amaum 3TOTO €XKETOAHO INPOBOAMMOTO (GoOpyMa NPOIBUTATH BHEIPEHHE 3HAYUMBIX
WHHIATUB M TPOEKTOB, Pa3BUBAIONINX POCCHIO M NMPOABHTAIOIINE JOCTIDKCHHE KIIOUEBBIX HAIIMOHAJIBHBIX LENCH U
CTpaTerNIeCKUX OPUEHTHPOB, UTO 3aKkperuieHo B Ykase [Ipesunenra PO ot 8 mexadps 2022 roma Ne 899 [2]. Ina coopa
uaed W TpeMTIoKEHWH TpaXkJaH IO Pa3BUTHIO CTpaHbl Ha (GoOpyMme cOo3JaHa KpayacopcHHrosasi miaardopma (c
aapecoM ideas.roscongress.org.) [4]. B 2023 roay uaew MHHUIMATHB KJIACCH(DHUIIUPYIOTCS MO IIECTH HAIPABICHUSIM
HAIlMOHAJBFHOTO  Pa3BUTHA, KOTOPHIE BKJIIOYAIOT HAIMOHANbHBIE WHHUIMATHBE, a WMEHHO: COIMAJbHYIO,
TEXHOJIOTHYECKYIO, KaJIPOBYIO, IKOJIOTUUECKYIO, IPEANPUHUMATENBCTBO, 1IM(PPOBBIE cepBHCHL. [IlepBOHAUAIbHO aHAIH3
ujed Ha Kpaya-raTgopme oOCYKIA0T IKCIEPThl ATEHTCTBa CTPATErHUECKUX WHHUIIMATUB, B PE3YJIbTaTe OTOMpaeTcs
okosio 1000 MHULMATUBHBIX HJEH, U3 HUX I10 UTOraM aHAJIUTHYeCKOro oroopa 10 caMbIX JydIIMX JOKIaAbIBAIOTCS B
pamkax o4HOI yactu ¢popyma muaHo [Ipesunenty Poccuiickoit @eneparum.

B oTHOmIEHNN MHUIMATHB Ba)XHOE 3HAUYEHHE MMEIOT MPEATIOKEHHUS B COOTBETCTBHHU ¢ DexepanbHbIM 3aKOHOM
ot 06.10.2003 1. Ne 131-®3 «OO6 oOmmX NPWHOWIAX OPTaHW3AalUH MECTHOTO CaMOyIpaBlieHHs B Poccuiickoit
denepanyn», B KOTOPOM IpEAJiaraeTcsl MOPSIIOK M cOCTaB (OPMHUPYEMBIX WHHIMATUBHBIX IPOEKTOB, HMEIOLINX
KJIFOUeBOE 3HAYEHHE IS Pa3BUTHS MYHHILUIAIBGHBIX TEPPUTOPUA M INPHUHATHE KOTOPBHIX IIPEAOCTaBICHO OpraHam
MECTHOTO CaMOYIPAaBIEHHUS M MECTHOH aamMuHucTpauuu [3]. TUmoBoH cocTaB MO3ULMN B MHUIMATUBHOM IPOEKTE
BKJTIOYAET AEBATh 00sA3aTENIbHBIX YCIOBHI: IEepBOE — BBIABICHHE XapaKTepa NpoOJieMbl, UMEIONIeH Ba)KHOE 3HAUECHUE
Julsl HacelieHHMst M oOlecTBa; BTopoe — (OPMHUPOBAHUE MPEAJIOKEHHH, paspellaroliX I[IOCTaBICHHYI0 Npoliemy;
TPeThe — XapaKTePUCTUKH MM ONMCAHHUE OKUIAaeMOro pe3ysbTaTa (3¢ dexra) mo BHEIPEHNUI0 HHUIIMATUBHOTO IIPOEKTA;
YeTBepTOe — yKa3zaHHe 00beMa (PMHAHCOBBIX CPEJCTB Ha OCYIIECTBICHHE WHUIMATHBHOTO MPOEKTA; MATOE — yKa3aHHE
CPOKOB OCYIIECTBJICHHSI WHHIMATHBHOTO IPOEKTA; IIECTOE — COCTaB 3aWHTEPECOBAHHBIX JIMI B OCYIIECTBICHUU
MIPOEKTa; CEABMOE — pa3Mep TpeOyeMbIX OIOPKETHBIX CPEACTB; BOCEMOE — yKa3aHHE Ha TEPPUTOPHIO; JIEBATOE — MHAS
nHpopmanus.

Takum 06pa3oMm, CymecTBYeT psiJi HHCTPYMEHTOB, C ITOMOIIBIO KOTOPBIX IpakJaHuH P® MoOXeT NMpeayiokuTh
W10 WM MHUIMATHBY, HAIIPaBJICHHYIO Ha pa3BUTHE CTPaHBI B J1I000H cdepe, M MPUHATH yUacTHe B TOCYIapCTBEHHOM
U MYHHUIIUIAIBHOM YTIPaBICHHUH.

ABTOpOM c(hOpMYJIMPOBAH MHUIIMATHBHBIN IPOEKT ITOBBIIICHHS Ka4eCTBa yCIyT B cepe KyabTyphl HA OCHOBE
U(POBU3AINHY, BKIIOYAIONINH IIeJIeBble MOKa3aTelH, dTallbl pPeann3alii, pe3yabTaThl, 00beM HHBECTHUIIHHA, KOTOPHIE
TOTOBBI K pa3MEIIEHHI0 Ha TOCYZApCTBEHHOM IopTalie Uil IyOnmdaHoro obcyxaeHus. ChenmaHbl NpenioXeHUs B
CIeyroe MOCTAaHOBKE MHUIIMATHBHOTO MpoeKTa (Tabmmma 1).

© Hecuc 10.J1. / Nesis Yu.L., 2023
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Tabnuya 1
MNHuMATHBHBIN NPOEKT NOBBILIEHUSI KAYECTBA MPOrpaMM U MPOEKTOB B cdepe KYJIbTYPhI
IIpepnaraemplii HHUIMATUBHBINA MPOEKT /115 MOBbILIEHHS Ka4ecTBa
JeSITeJTbHOCTH YUpe:KIeHHI KyJIbTypbl PO
OcBgenieHre KITI0UeBOH POOIIEMBI, BaXKHOH B cBs131 ¢ OTCYTCTBHEM €MHOM CHCTEMBI IIPHOOPETEHNS OMIIETOB B YUPEIKICHHS
ULt 001IIeCTBa KyJIbTypbl PO ocyliecTBIsAI0TCS MOLLICHHUYECKHE ACHCTBUS B OTHOILICHUU

peann3anuy OMIIETOB B YUPEXKICHUS KyIbTYPhI Uepe3 CaiThI-IBOWHIKY U JPYyTHe

CXEeMBI, YTO BI€YET 3HAUHTENbHbIEC (PUHAHCOBBIE TOTEPH ISl HACENICHUS U

Conepma}me HHUIHUATHUBHOIO0 MPOCKTA

rocyaapcTaa
O00CHOBaHHE MPEI0KEHUH 110 PELIEHUI0 Peanusarys nHUIIMATHBBI 0OECTIEUUT POCT KAUueCTBA yJOBIETBOPEHHOCTH
YKa3aHHOH IpoOIIeMBbl HOTpeOuTeNel yCIIyT YUpeXKIeHUH KyJIbTYPHI, a Takke KadyecTBa yCIyT

YUpEKICHUN KYJIBTYPHI (POCT yI0OCTBA, CHIKCHHSI MOIIICHHIYIECTBA, SKOHOMUH
1o paboTe KaCCOBBIX OIEPAIIii; SKOHOMHH IO 0OCTYKUBAHHIO OOJBIIIOTO
KOJIMYECTBA CANTOB U JIp.)
XapakTepucTHKa pe3yJibrara B pesynbTaTe pa3pabOTKi ¥ BHEAPEHHS [IPeIaracMOi CHCTEMBI OyayT
00eCIIeYCHBI:
— MOBBILICHHE CKOPOCTH OKa3aHHs YCIIyT;
— MOBBIIIEHHE KA4YeCTBA OKA3aHHs YCIIyT;
— MOBBINICHUE 0OBEKTHBHOCTY B OTHOIIICHUH TIPEIaraeMbIX YCIyT
3a CYET UCKITIOUCHHUS «YETIOBEYECKOTO (hakTopay;
— MOBBIIICHHE SKOHOMUUYECKOU 3 DEKTUBHOCTH JICSITCITBHOCTH
YVUPSIKACHHUH KYIBTYpHI,
— MePCOHATN3ALHS IPEIAraeMbIX YCIYT YIPEKICHUH KyITbTYPhI
JUISL TOTpeOUTENeH.

Pacuer Bno>keHHs 1S OCYIIECTBICHUA [penBapurensro 310 IOTPeOyeT 1 Mipa pyod., B ToMm yncie 0,3 mipa. pyo.
HWHUIAATHBHOTO MTPOEKTa Ha pa3paboTKy IporpaMMHoro obecrieuenus u 0,7 Miapa. py0. Ha yCTaHOBIICHHE
JIOKJIBHBIX CeTell Ul KOKIOT0 YIPESKICHHS KyIbTYPBL.
ITnanupyemble CPOKU peanu3anin IMpenmonaraercst Ho3TanHas pa3pabdoTKa CUCTEMBI U MOCIIEI0BATEIIBHBII BBOT
HWHUIAATHBHOTO MTPOEKTa B 9KCILTyaTall{io OTACIBHBIX HOJACUCTEM U (DYHKIMIA (C ucmonb3oBanmeM Agile-

TI0JIX0/1a B YIIPaBJICHHU NpoeKToM). Ha monHyto pa3paboTKy U BHEApEHHE
cucTeMBl moTpedyercs 3 roga

CocTaB 3aMHTEPECOBAHHBIX CTOPOH B [Npennonaraercs puHAHCHPOBAHUE 32 CUYET rOCYIAPCTBEHHOTO OIO/KETA, JOXOA0B
OCYILIECTBICHUHU NIPOEKTa yUYpekICHHI KyIbTypbl, IPUBJICUYSHHUsI BHEOIO/PKETHBIX CPEICTB
O0BeM OI0DKETHBIX CPEICTBA HAa peaTn3aLiiio B03MO’KHBI HCIIOTIE30BAaHUE CPEICTB MECTHBIX OFOIKETOB
UHUIMATUBHOTO IPOEKTa,
YpoBeHb IOCy1apCTBEHHOTO YIIPABJICHUS VHAIMaTHBHBIA POEKT (eIepaIbHOTO YPOBHS
Jpyrue nonesxble cBeaeHUS [Nomyyaemsrii 3 hexT OT pearm3anuy MPOeKTa I TOCYIapCTBa 3aKITI0YASTCs

B 9KOHOMHH OIOKETHBIX CPEACTB — cocTasisieT 0,5 Mapx py0. B ToJI, a Takke B
MHHHMH3AIUH PHCKOB OCYIIECTBICHNS] MOIICHHUYECKHX ASHCTBUI B OTHOIICHUN
YCIYT YUpEKASHUH KyJIbTYpBI, BISKYIMX 3HAUUTEIBHOE HEIONOIYYeHHE TOXOI0B

B OrO/pDKET

Tabnuya cocmasnena asmopom

Bo3Mo)xHO IpoBefeHHE MUIOTHOTO WHHUIIMATHBHOIO IMPOEKTAa OPTaHU3aIMM MPOAAXH OHIETOB C MOMOIIBIO
€IMHOTO MopTasa Ha TEPPUTOPHH OTAEIBHOTO PETHOHA.

Takum o0OpazoM, aBTOpoM c(hOPMYJIHPOBAH MHUIIMATHBHBIA NPOEKT MOBBINICHHS KadecTBa yCIyr B cdepe
KyJIBTYPBI, BKJIIOYAIOIINI 1IeJIEBBIE TTOKA3aTeIH, 3TAIbI Peai3allit, Pe3yIbTaThl, 00beM HHBECTHIINH, KOTOPBIE TOTOBBI
K Pa3MEIICHHIO Ha TOCYAApPCTBEHHOM IOpTajie Ul MyOJUYHOTO OOCYXIEHHMS, YTO TO3BOJMT PEIIUTH PSJ BAXKHBIX
3a7a4 B cepe KyIbTyp.
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OF THE ACTIVITIES OF CULTURAL INSTITUTIONS OF THE RUSSIAN FEDERATION
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Abstract. This article discusses the tools by which a citizen of the Russian Federation can propose an initiative
aimed at the development of the country in any sphere, and take part in state and municipal management. The author
proposes an initiative project to improve the quality of the activities of cultural institutions based on digitalization,
including a description of the problem and ways to solve it.
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CO3JAHME EJUHOM I'OCYJIAPCTBEHHOM
HH®OPMALIMOHHOM CUCTEMbI TIPMOBPETEHMSI BUJIETOB
B YUYPEXJEHUSI KYJIBTYPbl POCCUMCKOM ®EJAEPALIAU

10.JI. Hecue, conckarens Kadeapbl MPOEKTHOTO MEHEHKMEHTA U YIIPAaBICHUS KaueCTBOM
®I'BOY BO «Cankr-IlerepOyprekuii rocyqapcTBeHHbIM SKOHOMHYECKHN YHUBEpCUTET», Poccuiickas Penepanns

Aunnomayun. B oannoii cmamve npeonoogicen yu@pogoii npoexm no cosoanuio Edunou eocydapcmeennot
UHGOPMAYUOHHOT cucmembl npuodpemenus Ouremos 6 yupesicoenuss Kynomypul Poccuiickoii @edepayuu. [annas
cucmema, OCHOBAHHASL HA MEXHONO2UAX UCKYCCMEEHHO2O UHMELIeKMd, NO360UM MUHUMUSUPOSAMb PUCKU
MOUECHHUYECKUX OeliCmeUtl no Npooadice HeCyuecmaylouux Ouiemos u Ouiemos no 3a6blUEHHOU CMOUMOCHU,
nogvicum y0o6Ccmeo u Je2KOCMb NOYYCHUsS. YCIye YUpexcOenuil Kyibmypol, YAPOCMUmM APOYecc CaMOCMOAMENIbHOU
N0020MOBKU NYyMewecmeutl, NO380UM CIKOHOMUMb OI00JCemHtble CPedcmsd.

Knrouesvte cnoea: zocydapcmeennoe ynpagienue, cgepa  KyIbmypel, UHQOpMAYUOHHAS — cucmema,
UCKYCCMBEHHbLIL UHMEIEKM, Pearu3ayus OULemos, yupposoil RpoeKm, YnpasieHue Kaiecmeom.

Jl1g moCTIKeHU HAallMOHAJIBHBIX IeJIeH 10 «yBETHYCHHIO YHCiIa MTOCEIEHUH KyNbTYPHBIX MEPONIPHUITUH B TPU
pa3a mo cpaBHeHMIO ¢ mnokazareneM 2019 roma» M «HOCTHKEHHIO «UU(pPOBOH 3PENOCTH» KIIOUEBBIX OTpacien
HKOHOMHUKHU M COLMAIIBHOM cdepbl», YTBEpKACHHbIX K peanusanuu B nepuon 1o 2030 r. Ykazom I[Ipesunenta PO ot
21.07.2020 1., aBTOp mpemaractT OOpPaTHTh BHUMAHHUEC HA PEATM3ALHMI0 MEpP IO COBEPIICHCTBOBAHHIO IpoIecca
OKa3aHUs yCIIyT YYPEKACHUSAMH KYJIBTYPhI B YaCTH MPOJIAXKH OHUJIETOB.

Ha cerognsmnmii AeHb CYIECTBYIOT CIeAyIOIne MpoOieMsl B cepe KylIbTyphl, TPeOyIOIHe peIeHuUS:

1) cipepa kynomypuvr (myseu u meamput) Kpaiine ciabo OCHAWEHbL COBPEMEHHBIM NPOSPAMMHBIM 06ecneyeHuem
U Cneyuanu3upOBanHbIMU Yupposvimu npodykmamu. Bompoc o co3maHNU MPOrpaMMHOTO 00ECHEUeHHs Ul JaHHOTO
HalpaBJIeHUs PAacCMaTPHBACTCS HEJOCTATOYHO M HE SBISCTCA NPHOPUTETHBIM, XOTS YBEIHYCHHE TYPHUCTHYECKOTO
MIOTOKA MPU3HAETCS OJHOM M3 BAXHBIX 3a7a4 JAJIsl YBEIHUCHHUS JOX0/a B OFOMKETHI Pa3INYHBIX YPOBHEH.

2) cywecmeyem GO3MONCHOCHb OCYWECMBIeHUS MOWEHHUYECKUX OelCcmeull 6 OMHOWEHUU Ppedanu3ayuu
OuUnemos 6 yupedcoeHus Kyibimypbl @ C6A3U ¢ OMCYMCMBUEM COOMBEMCMBYIOWe20 eOUH020 20Cy0apCmeeHH020 pecypca
o npuobpemenuss Ounemog. YUPSKICHUS KyJIbTYphl M CJICICTBCHHBIC OpraHbl BeAyT OOpnOy C JBOMHHUKAMHU
odHUIHMAaTIBHBIX CAaWTOB, KOTOPHIE CO3MAIOT MOLICHHHMKH ISl MPOAAXH HECYIIECTBYIOIIMX OWIETOB WM OWJIETOB IO
3aBbINICHHBIM LieHam. Hampumep, 3a nepuon 2018-2022 rr. yepe3 calThI-ABOMHUKU OBbLIM CHEKYISATUBHO IMPOJAHBI
OWIleTsl B BEAyIIME YUPEKACHUS KymsTyphl u croprta P® Gomee uyem Ha | mupm. pybmeit [2]. B 2022 romy
MOIIEHHUYECKasi cxeMa Mo OOHaJIMYMBaHUIO JIEHEXHBIX CPelCcTB ¢ «lIylmIKMHCKHX KapT» HaHecna yOwsiTok Oomnee 200
MIH pyoneir Oromkery P® [7]. mes ueOompimoi mrtar IT-cnenmanucToB, ydpekIeHHe KYAbTyphl 9acTO HE HMEeT
BO3MOYKHOCTH OOpBOBI C TAKHMH He0OpOCcOBECTHBIMH pecypcamu. OOciryxuBarh Tpedyercs Gonee 92 Thicsd caifTos
(MCX0s U3 MIPEIIIONIOKECHHUS, YTO Y KAXKIOTO YIPESKICHHS KYIBTYPHI €CTh CBOH caiT) [5].

Jns  pemeHnsi ykazaHHBIX HpoOJeM aBTOpOM Ipemyaraercss co3nanue EamHoil rocynapcrBeHHOId
HH(GOPMANHOHHON CHCTEMBI MPHOOPeTeHNs OMIIETOB B yUpe:KaeHus KyJasTypsl Poccuiickoii @enepanun (manee —
Enunast cucrema) ¢ mpUMEHEHHMEM TEXHOJIOTHMH HMCKYCCTBEHHOTO MHTeekra (mamnee — WMM), mpencraBieHHOW uis
MoJIb30BaTeNlell B BHJIE TOCYIAPCTBEHHOIO CaifTa W MPUIOKEHUS JUIi MOOWIBHBIX YCTpOHCTB (najee — [Ipunoxenue),
MO3BOJIAIONIEH MpHoOpecTH OWIETHl B yUpeXkAeHus KynbTypbl myTteM apropusanuun B OPI'MC «Eauubpiii mopran
TOCY/IapCTBEHHBIX M MYHHUIMNAIBHBIX ycuyr (dyHkumit)» (mamee — 'ocycmyrn P®) nmst poccumiickux rpaxkaaH HIN
BBEJICHUS IaHHBIX U1 YIOCTOBEPEHHSI TMYHOCTH JUUISI HHOCTPAHHBIX TPaXKAaH [4].

JanHas cuctema, OyIydd LEHTPAIU30BaHHBIM BCEPOCCHMCKHM PECypcoM, KOHTPOIUPYEMBIM TOCYAApCTBOM,
YCTpPaHUT BO3MOXKHOCTh NPHOOpETeHHs1 OMJIETOB Ha JIIOOBIX CTOPOHHMX CalTaX, a TaKkkKe YHH(GHIUPYET U yNPOCTUT
IpoLecc MpUoOpeTeHNs OMIIETOB B YUPEXKICHUS KYJIbTYPhl CTPaHBI.

Co3naHue Takol CHCTEMBI MO3BOJIMT IOBBICUTh KA4YeCTBO [IeATEIbHOCTH YYPEXKICHHIl KyJbTYpbI,
OTpaXkarollee CTENEeHb JOCTHKEHUs XapaKTEPUCTHK MX JIESTEIbHOCTH COOTBETCTBYIOLIMM TPEOOBaHUAM IOTpEeOHTENEH
n obmectsa [1, 3, 6]. B xoMIulekce kKa4ecTBO IESATENBHOCTH YUPEKIACHUH KYJIBTYpbl MOXKET OXBaTbIBaTh HE TOJIBKO
HEMOCPEJCTBEHHO WX YCIYTH, HO W COIYTCTBYIOIIME KauyeCTBEHHbIE A(QEKThl, CBI3aHHBIE C JESATEIHLHOCTHIO
YUPEeKICHUHN KYIbTYPHI.

IIpu pa3paboTKe CHUCTEMBI MpEIIaraeTcs MCIONb30BaTh TEXHOJOTMH MCKYCCTBEHHOTO HHTEIUIEKTa, KOTOPHIE
MO3BOJIAT OBICTPO W WHAWBUAYAJIBHO IOIOMPATh ONTHMANbHBIE MapUIPyThl M WHIWBUAYaIbHBIE MPOTPAMMBI IS
KOHKPETHOTO TIONIb30BATENs, YYUTHIBasS €ro KyJABTYpPHBIE TIPEANOYTEHHUS, MECTO IPOXHMBAaHUS, MPUOPUTETHL,
aBTOMOOWJIBHBIE MPOOKH B TOpone W Apyrue (akTOpbl, U3 KOTOPHIX CKJIAABIBAETCS KadeCTBO OKA3bIBAEMBIX YCIYT B
cdepe KyabpTypsl 1 Typusma [4].

© Hecuc F0.J1. / Nesis Yu.L., 2023
41



ISSN 2308-4804. Science and world. 2023. Ne 6 (118)

VYTOUHNM HampaBIE€HUs MOBBIIICHUS KAYeCTBA JAEATEeJBHOCTH YYPeKICHHI KYJIbTYpPBI IIyTeM peanu3aluu
IpejJlaraéMoro Ipoekra: 1) moBblIeHHE YA0OCTBA, JETKOCTH M AOCTYHHOCTH MOIYYEHHUS YCIYr YYpeKIeHUM
KYJIBTYpBI; 2) YIPOIIEHHE MPOIlecca CAMOCTOATENbHON MOArOTOBKHM MyTEHICCTBUM; 3) HMCKIIOYCHHE HAPYIICHHH H
MOIICHHHYECKUX JCHCTBUI B YaCTH peanu3aliii OHJICTOB B YUPEKACHUS KYABTYPbI;, 4) 3KOHOMHS rOCYIApCTBEHHOTO
Oro/keTa 3a CyYeT LEHTpaju3aluuu (GyHKIMH M COKpalleHHs KOJIMYecTBa IiTara HeoOxoaumbix |T-cnenmanucros, a
TaKKe KOJIMYECTBA Kacc Mo Mpojaaxe OUIETOB U Ip.

ABTOpOM cocTaBieHa HH()OPMAIIMOHHAS MOJEIb YITyJIICHHUS Ka4eCTBa ACATEIBHOCTH YUPEXKICHUI KyIbTyphI
P®, Brmodarommas cTpyKTYpHO-(QYHKIHOHATBHYIO Monenb EanHONH TocymapcTBeHHON HH()OPMAIIMOHHBIA CHCTEMEBI
proOpeTeHNs OMIICTOB B YUpEXKACHHS KyIbTYpsl PD, oTpakeHHast Ha puUCyHKe 1.

IIpennaraemslii MPOEKT BKIIOYAeT B ceds 3Tambl MO cOOpYy M CHCTEMaTH3alMy 0a3bl HAHHBIX YYPEIKACHUN
KyIbTyphl M OKa3bIBAEMBIX MMM YCIYT, pa3paboTKe MPOrpaMMHOTO obecredeHHs W HWHTepdelca, MOJKIIOUCHHI0 K
NH()OPMALMOHHBIM pecypcaM, BHEAPEHHIO W OOyYCHHIO TEXHOIOTHMA HCKYCCTBEHHOTO HHTEIUICKTA Uil aHaIn3a
OOJNBIINX JAHHBIX ¥ (OPMHUPOBAHUS TYPUCTHUECKUX MApLIPYTOB AJIS TOTPEOUTEIICH, TECTUPOBAHUIO CUCTEMBI, BBOAY B
9KCILTyaTalUIo U Jp.

MPOLECCHI ®OPMUPOBAHUA K AYECTBA AEATENBHOCTU YYPEXAEHUIA KYNLTY Ph

Peammarpra Toctpoenne Amamiz [penynpexge- Anamz
o ] . - - i Otenra Ouenra kagecTsa
vy E chepe MHIMEHYaNbHBX Tpeb oBaHIb HIe HapyII eHuit, 3ArPYIKEHHOCTH
KYJIETYPEI MapmpyToB noTpebuTened MO eHHUIEeCTEA MHpPaCTPYKTYPEI KeleCTER yeuyT UHppacTPYKTYper
VYACTHUKM EAVHAS FOCYAAPCTBEHHAS MHOOPM ALIMOHHAS CUCTEMA KA4ECTBO
MPUOEPE TEHWA EUNETOB BY YPEX JEHWS KYNETYPbI PO AEATENBEHOCTH
YYPEXOEHWN
Toacuctema cpeacTs Toncrerema Toncucrena KYNbTYPI
Tocynapcteo HCEYCCTEEHHOTO obecregerma mHb. [ — -
MHTEJIeKTa bezornacHocTH e PP “ACEIETEOPEH -
HOCTB Y4aC THHEOE
Hacenemme H];[‘:I;;‘;iimﬁﬁoﬁ‘;?; Toncncrena Cropocrs
.. ; OKAlaHMA Y¥CIYT
[ JE— . VIIPABIEHH PHUCKAMH YOI}
Enmroe obnauroe o T ——
B Hud opmarmonso- XPAHFITHIIE AAHHBIX Topcuctema OHA3AHMA ¥CIyT
HIHEC AHATHTIECKAT - MOHHTOPHHTE H
coobm ecTEO /1 I * S
MOICHCTEMA N $y1] TpospaseocTs
/ . OKAa3aHNA YCIIYT
x \
Op TMoncuctena / Toncncrema N I
A vH}OPMHPOEAHNT 1 MHTETpaIH 1 obMeHa b oRcHCTEMa OroHOMIMECKaT
cexropa IV - oTODpaKeHIA NAHHBIX
obparwoii ceazN IAHHBIMH 3 herTHEHOCTE
WHOOPMALUMOHHBIE PECYPChLI
THHC
ENT'Y TAC - THCE ciepe THC & cdepe THC e chepe T'HC «3PA-
« e ETPOHHEI
(Tocycmyru) «Vpaene ey PN EVABTYPEI TypHaMa TpaHCcIopTa TTICHACCH

Puc. 1. Unghopmayuonnas mooens yayuuileHus Kauecmea 0esimelbHOCU yupexcoenull Kyiomypuol P®
(pazpaboman asmopom)

IIpenmaraemast aBTOpoM HH(POPMAIIOHHAS CHCTEMa SBISETCS YHHWKAJIbHOH, a ee NMPHMEHEHHE ITO3BOJHT
MOBBICUTh Ka4eCTBO OKa3aHWs YCIYT YUPEKACHUSIMH KYIbTYpbI, O0ECIIEUHTh IMPO3PaYHOCTh MPOIEcCa peann3alnuu
OWJeTOB ANl BCEX 3aMHTEPECOBAHHBIX CTOPOH, YMEHBIINTH IE€HBI OMJIETOB 3a CYET HCKIIOYCHHS KOMHCCHH
MIOCPETHUKOB, YBEIWYHUTH JOXOAHYIO YacTh TOCYIAPCTBEHHOTO OOKeTa IyTeM JUKBUAAIUNH BO3MOXXHOCTH
MOIIICHHUYECTBA C OMJIETAMH U T.1.
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FORMATION OF AUNIFIED STATE INFORMATION SYSTEM FOR TICKET
PURCHASES TO CULTURAL INSTITUTIONS OF THE RUSSIAN FEDERATION

Yu.L. Nesis, Applicant of the Department of Project Management and Quality Management
Saint-Petersburg State University of Economics, Russia

Abstract. This article proposes a digital project to form a Unified state information system for purchasing
tickets to cultural institutions of the Russian Federation. This system, based on artificial intelligence technologies, will
minimize the risks of fraudulent actions for the sale of non-existent tickets and tickets at an inflated cost, increase the
convenience and ease of obtaining the services of cultural institutions, simplify the process of independent travel
preparation, save budget funds.

Keywords: public administration, cultural sphere, information system, artificial intelligence, ticket sales,
digital project, quality management.
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SPATIOLOGY, THE NEW SCIENCE OF SPACE:
A QUICK FIX FOR THE LARGEST GAP IN THE HISTORY
OF SCIENCE WITH Al AND BEYOND

A.G. Aleinikov, PhD
International Academy of Genius (Monterey, California), USA

Abstract. This article is about the discovery of a new science. The research belongs to the Philosophy of
Science because it focuses on one of two main attributes of Nature — space and the wide spread of this category into
other sciences making it interdisciplinary. To show how the process of discovery works, it is written in the form of the
author’s dialog with scholars, artificial intelligence (Al), and even readers. A reader can see the logic of discovery, not
a micro-discovery, but a macro-discovery, can feel the joy and frustration, and can even participate in the process. Ask
any scientist, audience, or yourself, “What is the science of space?”” and the answer would probably be, “Hm?” or high
eyebrows, or blatantly absent which all together mean there is no science of space that people know. This fact may
seem shockingly strange, especially if everybody unmistakably responds, “Chronology!” when asked about the science
of time. As opposed to traditional tendency of scientists to move deeper to the smallest, more
specific/concrete/miniscule facts, this article describes a move up in generalizing, a move to more abstract thinking, to
a bird view vision in order to restore the missing element in the hierarchy of science classification — the new science
studying the largest object in the world — space. This is also a dialog-invitation for discovery to the reader.

Keywords: spatiology, new science, natural sciences.

One-Sentence Summary:
Is there any space in the hierarchy of natural sciences for the new science of space?

Epigraph:
“To raise new questions, new possibilities, to regard old problems from a new angle,
requires creative imagination and marks real advance in science.”
A. Einstein
Main Text:

INTRODUCTION:

If Einstein said, “To raise new questions, new possibilities, to regard old problems from a new angle, requires
creative imagination and marks real advance in science,” then when we raise a question about the science of space,
discover the new possibilities, and regard an old problem of space from a new angle, it marks a real advance in science.
Would you like to start?

The latest research showed (please let the author know if he is wrong) that there is no general science of space
and no name for such a broad, huge, humongous (some people say, “nothing can be broader than this!!!”’) object of
study as space. So, the mission of this article is to introduce the new and longtime due science. The author’s suggestion
for the name of the new science is Spatiology.

Shock: The mess of reality and its reflection

To some people it may look strange that there is no generic name for such a well-recognized object of study,
but in reality — the situation is even more serious: there is NO SCIENCE! Some people may be in shock.

There is Chronology for the science of time — a well-known and accepted term. There is Horology as well, for
the science of time from the point of view of measuring it by devices.

Let’s note here that in popular views, Chronology deals with sequences of events on the timeline. It is even
called “the science of arranging events in their order of occurrence in time.” (9) However, let’s stay strict: the term
Chronology comes from Latin chronologia, which comes from Ancient Greek ypdvoc, chrénos, "time"; and -loyia, -
logia, -logos “word” — a traditional component for the names of sciences like in Bio-logy, Geo-logy, Physio-logy,
Psycho-logy, etc. So, the term Chronology states by its internal form, “the word/science of time.” There is nothing in
the name Chronology about sequencing of events. This misnomer (or logical twist/switch to events) could be

© Aleinikov A.G. / AnetinukoB A.I'., 2023
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easily explained because people since school believe there is only one dimension of time — from the past to the future.
So, the sequence of events on that temporal line (“illusionary” as Einstein says) may seem the only subject to study. But
scientifically, there are certainly other points of view, see for example the Bartini’s model of the 6-dimensional world
with 3 dimensions of time (11, 12, 13).

The word Horology goes back to Latin horologium from Ancient Greek horologion — “instrument for telling
the hour.” They say now Horology is the science of time instruments and devices (14). It would be easier to
comprehend, if it were spelled “*Hourology” (* -- this is how linguists mark the so-called “invented words™), but life is
life.

What is most interesting out of these notes, time (one-dimensional, according to popular views) has two
sciences to explain it, but space, which is 3-dimensional (according to popular views) has NO SCIENCE to study it and
to describe it. Unfair! And strange!

Maybe, there still is science of space?

The first name that comes to the mind is Cosmology (17"-18" century) for the science of outer space.

But there is no science for space itself. Nobody doubts the existence of space. We live in the spacetime world.
People speak about space of their homes and cars, villages and cities all the time. Scholars write about space and time,
they research space-time relations, they argue about number of space-time dimensions for our world, etc. Why then
there exist two sciences of time while there is no science of space?

Invitation for input

Some further search for the science of space:

May be Geography? Nope, this is the description (-graph-) of the Earth (geo-) surface.

May be Geology? Alas, this is the study of Earth (geo-) inner and outer structure, including below the surface.
May be ...

Dear Reader, please feel free to check other candidates further!

Some other results

The web research gave no positive results. Yes, lots of classes on space, lots of graphics on Lorenz
transformations and Minkowski space-time, Hilbert space, Friedmann space, and other sources on types of spaces.

In poetry, space and time are even twisted together. See the Coleridge’s lines:

This riddling tale, to what does it belong?

It’s history? vision? or an idle song?

Or rather say at once, within what space

Of time this wild disastrous change took place?

S.T. Coleridge. (19)

The bolded phrase is obviously a poetic synonym of “period of time,” or “amount of time” but it seems quite
possible from the language point of view. Is the backward phrase possible too? Could somebody say, “*time of space”?

Poetry is special, but even the dictionary includes this meaning (for example, leave a space of three weeks
between the events), in addition to traditional meanings of empty area (like the storage space,
floor/office/shelf/disk/parking space), empty volume (like the house gives the feeling of space), also, when the noun
space is countable it may become plural (like the open spaces of Texas). What dictionaries seldom mention: many
sciences, including Biology, Psychology, Social sciences, etc., use the word “space,” like biological space,
psychological space, social space, communication spaces (zones). etc.

Nevertheless, there is NO generic science of space.

It seems strange. .. shockingly strange.

Extra difficulties

Moreover, in English, the phrase “outer space” seemed probably too long for the speakers, so people
contracted it to just “space” and, therefore, they now use the word “space” with an extra meaning. In other languages,
“space” means distance, room, etc., but for the “outer space,” people use the words “cosmos.” In such cases, space
remains a space, like in the home space, intergalactic space, solar system space, universe space. So, for English-
speaking nations, there is one more difficulty in recognizing space as ONE CONCEPT... because the word is multi-
meaningful, and they use it automatically/habitually without even having a second thought. As a proof, have a look at
the following question and answer from the web:

What are distances in space?

Lightyears. A common method for measuring distance in space is to measure how far light travels in one year:
known as a lightyear, which is around 9.5 trillion km.

http://www.skyatnightmagazine.com

Obviously, the authors mean “outer space,” but never specify it.

See the same with Al. It instantly understands space as the outer space and does NOT even doubt it.

45



ISSN 2308-4804. Science and world. 2023. Ne 6 (118)

By the way, the fact that the word “space” has two or more meanings, shows that it is not a term. Terms, by
definition, must have one form for one meaning relation. Not two to one, not one to two. This is another reason for
researching the word and making it a term, as it should be in science.

A practical task

The word under investigation has more meanings. And you will have fun to see more at the end of the article.
For this purpose, here is a practical task: Please count the number of characters with spaces in the One-Sentence
Summary at the beginning of the article.

Asking Authorities in the field

Let’s check some candidates for the name of science of space taken from the author’s conversation with the
founder of Natural Logic of Space and Time (NL), Charles Moeller. By the way, his logic is called “Natural” (15)
because for the first time in history it deals with the events (space- and time-bound) while the other logics deal with the
symbolic representations, or expressions, or language coverage/statements of thoughts, generally speaking:

e Formal Logic by Aristotle (considered to be a part of Philosophy like Dialectical Logic was considered to
be a part of Dialectics by G.W.F. Hegel, 1821 etc.)

e Mathematical Logic by G. Boole (the so-called Boolean Algebra, the confluence of Philosophy and Math,
mid-19" century)

e Modal Logic by C.I. Lewis (the logic of modalities, 1912)

e Deontic Logic by von Wright (1951), seemingly about actions, but in reality -- actions named and
EVALUATED, considered as necessary, possible, then morally right, wrong, obligatory, permissible, etc.

e Epistemic Logic by Hintikka (1962) — Epistemology is about knowledge, not about material world.

So, Charles Moeller is the top-level expert in the field to ask. Here is how that conversation with the Founder
of NL transpired:

- Charles, a serious question. And be aware that the answer to this may appear in the next article of
mine. Your name will be certainly mentioned, and your words sited. So, here is the question. The
science of time is Chronology. What is the science of space? You are the author of Natural Logic of
Space and Time. So, what is the science of space?

- Andrei, off the top of my head, the mapping of time is Chronology, the mapping of space is
Cartography. I think the science of space is Topology. (Please excuse me while | do a bit of research.)

- Andrei! Here you are, once again, defining a field of study!

These definitions are the ones I rely upon:
science: A systematic method or body of knowledge in a given area.

topology: the study of certain properties that do not change as geometric figures or spaces undergo
continuous deformation. These properties include openness, nearness, connectedness, and continuity.

Could you model the science of time definition based upon this definition of topology?
Or is there a better way?

- Charles, it confirms that Topology deals with properties of the objects, their reactions on
deformations, etc. This is NOT a science of space.

- Andrei, | applaud you in your effort and will assist wherever | can.

Charles Moeller, not satisfied by his previous response, goes to Al ChatGPT-Bot! And the ChatGPT-Bot with
its charming verbosity presents some other sciences studying space (distilled):
Astronomy
Astrophysics
Cosmology (mentioned above)
Planetary Science
Astrobiology

As you see, the Al ChatGPT-Bot immediately slips into the outer space (even without apologizing or seeing a
problem in that switch), as if other space does not exist at all.

As Al Bot concludes, “These are just a few examples of the diverse scientific disciplines that contribute to our
understanding of space and objects within it. The study of space provides insights into fundamental nature of the
universe, the origins of celestial bodies, and the possibilities of life beyond our own planet.”
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(The data and statements are from the email containing the full dialog with Al Chat-bot)

All further Charles Moeller’s attempts to find a science of space, maybe like Newton’s “absolute space” in the
dialog, lead to nowhere, and the Al ChatGPT-Bot dives into vacuum, quantum physics, etc., i.e., into something that it
knows.

Also, it becomes clear that the Bot is not going to help us with the discovery — it just repeats what is known,
what is available on the Internet. A discovery of something UNKNOWN is totally out of the question.

So, alas, still NO SCIENCE OF SPACE. At least we received the confirmation.

Shocking, but true.

Parallels from the past

However, if we decide to dig deeper, the absence/lack of science for space (something obvious and in everyday
practice) — no matter how shocking it may look — is not an exceptional case. Below are three analogical cases from
some different fields.

Analogy Case #1:

The situation of NOT SEEING THE OBJECT OF RESEARCH (some kind of blind spot or “scotoma”) has
already been detected earlier, when the author created Novology, the science of newness, first introduced in 1991, then
detailed in a separate article in 2001 (5), followed by another article in a monograph by presenters for the Dr. E. Paul
Torrance Annual Lecture Series 2001, Athens, Georgia, where the author was a keynote speaker (3), and finally
published by the Springer Encyclopedia of Creativity, Invention, Innovation, and Entrepreneurship (4). Newness, as it
turned out, was not seen as an object of study even though newness is the basic concept for creativity and innovation. In
retrospect, maybe the introduction of Sozidonics, the science of creativity (6, 7) in addition to Innovatics, the science of
innovation, first mentioned in early 1940’s (17) actually “forced” the author to think of it deeper and then to formalize
the concept that lays the foundation for both of the sciences. Pay attention to the fact again: the notion of newness was
so obvious and used outrageously frequently, but it was so generic that NOBODY saw it as an object of research. It was
so ubiquitous, so overwhelmingly known, so “every day” that the situation looked like a paradox: the concept was
used by everybody and researched by nobody.

Analogy Case #2:

The same dramatic situation happened later with the phenomenon of Genius.

Thousands of books, hundreds of definitions, but NO SCIENCE, and, therefore, NO SCIENTIFIC
DEFINITION, and the available definitions are contradictory. Some researchers openly expressed their frustration with
the situation:

“After hours of research, days of discussion, interviews of few and surveys of many, our attempts at
discovering the exact definition and cause of "genius" have been almost futile. There are no two sources that will give
the same definition of genius, and in talking to several experts in the field of psychology, nobody could come to a
consensus on what made a genius a genius” (16).

So, when the author of this article offered Geniusology at the conference in Singapore in 2003 and published it
in 2004, it was well accepted and later also published in the Springer Encyclopedia of Creativity, Invention, Innovation,
and Entrepreneurship (2).

These two cases make such situations when people DO NOT SEE THE OBVIOUS — what is just in front of
their eyes — more understandable. There is a huge gap between the everyday vision and scientific vision. Therefore, the
mind has to make a huge leap (a term/concept of Novology) to get over it.

But some readers can say, these are still relatively new sciences and ask if there are any well-known cases in
the history of established sciences. Well, even a quick search shows that such cases are numerous. Here is one such a
case:

Analogy Case #3

In Physics, it took centuries to prove that air has pressure — nobody could “see” it before the famous
experiments of Magdeburg hemispheres with 18 horses trying to pull apart two hemispheres joint together with the
inside air pumped out (1654).

The explanation of this “blindness” is simple. Since the air is used by live organisms during breathing, it is
everywhere, and people, therefore, do not FEEL any pressure. As a result, it looked like a “revolutionary absurd” to
state that air has pressure. People did not “see” air as an object of study, and it took a lot of heroic efforts (balloons
flying, as well as mountain climbing) to prove the differences in pressure and then to define the units of pressure (1
atmosphere = roughly 1kg/cm?). Changes in barometric pressure turned out useful in predicting short-term weather
trends. For example, falling barometric pressure often indicates deteriorating weather conditions, while the rising
pressure indicates improving weather. Names of scientists like Pascal would remind of it to the reader. However, let us
state it again, the object of study often (regularly? from time to time?) is not “seen” as something significant enough for
scientists to devote time to it.
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One last hope
Going back to the concept of space, some people may think that space is studied by Physics. Maybe Newton
with his absolute space and absolute time could help?

Alas! Physics studies the movement of objects and energies. It certainly uses the concept of space intuitively,
but it does not study it directly, or does not name/differentiate/recognize it as a separate science.

So, from the formal logic point of view, if there is a science of time, there must be a complementing it science
of space. Therefore, it looks like a necessity to have such a science.

Visual proof

There is a very convincing visual proof of this necessity.

Below is the Bartini’s Table of laws of conservation (12, 13), mentioned by Chutko (10), Smirnov (18), and
translated to English by Rabounsky (11). It was used by the author for the discovery of 11 new laws of conservation
after Kepler (2), Newton (1), Mayer (1), Laplace (1), Maxwell (1), Lomonosov/Lavoisier (1) — See all details and
references in (8). Here, this Table is stripped of all laws of conservation just to demonstrate its fundamental essence.

Table 1
The Bartini’s Table (simplified to the core) visually showing the missing science of space
(horizontal blue line with L — space measurements)

Chronology

The Table, as it is well-seen, is based on two main and both absolutely essential concepts — space (L) and time
(T) which are present in Natural Science for millennia. Thus, the Table shows that there must be two fields of research
opposed to each other, complementing each other, and equally necessary to study: T (time) shown as a vertical row of
cells with T° in the middle and also L (space) shown as a horizontal row of cells with L° in the middle (both marked
blue).

Therefore, if there is a science for time — Chronology, then it is logically — equally necessary and now
demonstrated visually — to have a science for space.

If needed, it should be done...

Since the search for such a science was unsuccessful, and it leads to the assumption that there is NO SCIENCE
of space, let’s restore the fairness/follow the logical necessity and make it quickly.

The four fundamentally necessary elements (not to confuse with features) of the heuristic act, like a discovery
in science, according to the Universal Model of Sign, Language, Speech, and Heuristic Act (19), are:
Individual (A)
Society (B)
Symbol (C)
Reality (D) — in any order.
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2

Individual

"House"

o

D World (Reality)

Symbolic system

Fig. 1. Universal Model of Sign, Language, Speech, and Heuristic Act

Fig. 1 is borrowed from the article “Creative Linguistics,” in the Springer Encyclopedia of Creativity,
Invention, Innovation, and Entrepreneurship (1). It is also available in (2).

Starting from Reality (D), there must be an Object of study, then the symbol for it (C, some name), then the
Individual (A) who will do the study, and finally the Society (B) to report the results of the study because it needs the
study, will evaluate this study, and use it if accepted as done properly. Here is how it works for the phenomenon of
space:

A. Researcher/scientist (the author).

B. Society in general, scientific society, and in particular the readers of this issue.

C. Name for the domain of research/study: Spatiology. The Latin name for “space” is spatium singular and
spatii (plural, like spaces).

A simple linguistic analysis shows that the root of the word is spati- because the suffixes added are all after the
spati- part.

Have a look at the table of declension:

Practice "spatium" with the declension trainer.
spatium, spatit, n

In English: space, room, extent, walk, public place,

race-course

Auf deutsch: Raum (m), Weite (f), Spaziergang (m),
Bahn (f), Zeitraum (m), Frist (f), Gelegenheit (f), Zeit

(f), Dauer (f)
second declension

Singular Plural
Nom. spatium spatia
Gen. spatil spatiorum
Dat.  spatio spatiis
Acc. spatium spatia
Abl.  spatid spatits

AA @ latin.cactus2000.de ¢

Fig. 2. Spatium (Lat) declension from the site www.latin.cactus2000.de

Some sources give spatia (for English space) instead of spatium, but actually, it does not matter because all the
endings (or declension suffixes) are added after the root — that is very well seen from the Table of declension above.
Therefore, the root is spati-.

The next step: the name of the science traditionally includes -logy coming from Latin logos (word, the study
of) which is so customary for other sciences, like biology, cosmology, physiology, psychology, sociology, etc. Notice
that there is also the connecting “-0-“ between the first components in some of the sciences, like conflict-o0-logy,
cosmet-o-logy, crimin-o-logy and only after that the -logy. And traditionally in English, this -o- is stressed (under the
emphasis). So, a correctly formed name for the science of space is Spati-o-logy.

D. Object (or subject) of study: Space (all the varieties, like distance, room, area, volume, extent... local,
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inner, and outer space, any galactic space, and any place space, like your drawer). Here is the concept of space — the
general concept. Like the concept of time, matter, energy. It is the concept covering some part of the world — space as
well as spaces of all kinds. A decent object of study.

A scientific definition of space can be done here. Space is the Time-complemented attribute of movement. The
definition states that space works/exists together with time, as they are complementary/interdependent
attributes/characteristics/aspects of moving nature (whether these are moving objects or moving subjects, or anything in
between). The concept of space is existentially dependent on the concept of object/subject (no object/subject — no
space) and interdependent with the concept of time (they exist only together in the real world but can be analyzed
separately as abstract concepts). Note that the NAME of the relevant object/subject (matter/idea) may be revealed or
hidden, but even when it is hidden, it is understood or implied. Outer space is the [Earth] outer space. In some cases, it
is revealed/manifested — so it is easier to visualize and attribute: Galactic space, Solar system space, page space,
personal space, intellectual space, and even meta-spaces — the spaces in the meta-world. Also, please further keep in
mind the moving nature of these objects/subjects.

And now get ready for fun. Since the Universal model of sign, speech, language, and heuristic act was the first
model to reflect the syntagmatic/paradigmatic relationship (previous models could not do it), the text you are reading
now is represented by the syntagmatic line AB in the Model. This is the graphic representation of line of words,
statements, paragraphs that you are watching right now, the text of this article — the report on the new science, the
discovery of the new science. That’s why the model is also considered a heuristic act model. It helps to see every speech
act as a creative act, as a heuristic act with its unique time and space features.

Absolutely needed extra things

As the person who created quite a few sciences, the author knows that from the general point of view, there is
one more needed element: a methodology (method) that is uniquely belonging to this science. It is like coding which
connects symbols to reality, the inside coding of the language — syntax, morphology, etc. shown in the article on
Creative Linguistics (1). Such a method/methodology for space is an etalon applied to the studied phenomenon as a
comparison. Truly, the one-time (instant) comparison of the material etalon (in the form of the ruler, measurement tape,
laser beam, etc.) to the same place object is generally and universally opposed to the measuring of time, which because
of immaterial essence, irreversibility, and mono-directional (in official science) current, does not have any material
etalon to place to the measured phenomenon — it measures NOT the object, but the event duration or duration between
events.

Finally, if there is a measured object, the measurement units must be specified. The measurements of space are
conducted in different systems, the most well-known of which is SI, with the unit of meter and all its (x10 or :10)
derivatives. The units in English system are inch, foot, yard, mile. For outer space and large distances, scientists use
Astronomical Unit (AU) equal to the distance from Earth to the Sun and the lightyear, i.e., the distance that light will travel in
one year.

The volume of the concept of space

Obviously, the science of space would be as multidisciplinary as the world itself. It has to study ideal vs.
material world, and the latter includes the physical, chemical, biological, and social levels. In the ideal world, there are
also a number of abstract concepts like mathematical spaces, artistic spaces, intellectual spaces, communication spaces,
and even Internet and meta-verse spaces.

Place of the new science in the Hierarchy of Sciences
The place of the new science in the hierarchy of sciences is right under the Natural Sciences.

Natural

Sciences

|
Spatiology Chronology
| 1
l Material \ Ideal Etc.

Fig. 3. Hierarchy of sciences
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Traditional science features

All the rest science features (well-known to public), such as

- Replicability

- Objectivity

- Etc.
are applicable to Spatiology. All measurements are repeatable/replicable, can be tested numerously, are objective
(conducted by various researchers in various places to exclude subjectivity).

Quick practical test

Here is a quick practical test to see how the new science works by comparing it with some
evaluations/statements of the pre-scientific stage seen often even at present.

There are some statements about space, like:

Space is “immeasurably large.”

It is pre-scientific (non-scientific).

The proof of non-scientific nature of such statements is simple with the new science at hand:

If the science has measurements and units of measurements, let it do the work. One day in the future, it will
measure the objects that are NOT MEASURED today. Otherwise, you are introducing the IMPOSSIBILITY (like
“immeasurable”) for the science to do the work. Somebody’s belief/disbelief is NOT a science. You may believe in
whatever you want, but if you want it to be scientific, please prove scientifically that there are no limits, or it cannot be
measured. The fact that you (us) have not found the limits yet, DOES NOT MEAN that they ARE NOT AVAILABLE.
For example, people have not seen the bacteria for thousands of years. Does it mean that bacteria were not alive around
them? Another example: people do not see the ultrasound, alpha-, beta-, gamma-radiation, radio waves, etc. Does it
mean these radiations do not exist? Society and its science will develop to the level when all of these are discovered and
measured.

Here is the answer to the question about One-Statement Summary. This is the bonus to those who
finished reading the article. If you counted characters and spaces like the editors of the magazine/journal want, then
the statement:

Is there any space in the hierarchy of natural sciences for the new science of space?

contains 85 characters and spaces.

But have you noticed that there are spaces BETWEEN THE LETTERS? No? Why?

This is exactly what happens in real life. The gap between the words (the absence of character, the interval) is
called “a space.” There is a large bar at the bottom of the keyboard for that. And this bar is even called a spacebar. We
get accustomed to it after thousands of repetitions. We use it habitually. But the little intervals between the letters that
are INTRODUCED AUTOMATICALLY by the computer/printer/telephone, are SOMEHOW NOT
NOTICED/RECOGNIZED/SEEN/COUNTED. But they are spaces too! Smaller ones, but spaces!!! So, when counted
literally, there are 70 characters and 69 spaces (always n-1). Therefore, the proper answer is 139. So, here is one more
meaning for the words “space” as the “absence of character” and the fourth meaning as any “interval between objects,”
including letters, signs, symbols.

Is Al modeled to do what human mind does?

Please note HOW vyour intellect worked and HOW the Artificial Intellect COPIED THE HUMAN MIND
WAY OF THINKING:

Your intellect, after using the phrase “characters and spaces” and also “spacebar” totally forgets (stops seeing)
that the page SPACE includes top, bottom, left, and right SPACES, called “margins,” may include also vertical
SPACES between the columns, and certainly SPACES between the lines (introduced automatically), and paragraph
SPACES called “breaks,” and 3-5 letter gaps/SPACES for the beginning of the first line of the paragraph called
“indents,” and SPACES between the words called “spaces” and long series of SPACES (usually underlined) called
“blanks,” and finally SPACES between the letters introduced for “printed letters” automatically because in handwriting
— these SPACES are covered by connecting lines. What is interesting, after using the word “space” for gaps between the
word, you MIND TOTALLY FORGETS ABOUT THE OTHER SPACES. Exactly like the Al ChatGPT “forgot” at
once about OTHER spaces after taking the meaning “outer space” for “space.” Cute! Isn’t it?

Already so many meanings! That’s why Spatiology appeared!

Would you like to go to the Al ChatGPT-Bot and inform it that the science of space appeared?

And finally, for your enjoyment, may | take the liberty to put into the space of one sentence some American
idioms of space? Would you like to space someone out in order to have some breathing/living space, or at least some
safe space in the space of an hour, when somebody looking/gazing/staring (off) into space, or even spaced out/off,
presses you for space, then takes up your space, as if lost in space, does not care about the space being taken, does not
want to watch this space, which is not a free space, so it becomes a waste of space.

(Idioms of space are taken from https://idioms.thefreedictionary.com/space)

2

And on and on. Yesterday driving on the road, I saw a sign, “Space for rent
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CONCLUSION

As a result of this article, the new science for a well-known phenomenon has been introduced. This is the
science of Spatiology for the study of space. A logical counterpart to the study of time. In addition to this obvious plus,
there is a pattern of establishing a science that the author, who created over ten sciences (published), shares with the
scientific community. It may inspire some new researchers to look around and maybe one day in the future, the science
in general will become richer... One science at a time...
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Mamepuan nocmynun 6 pedakyuro 02.06.23

CITATHOJIOI'US, HOBASI HAYKA O IPOCTPAHCTBE:
BBICTPOE 3AITIOJIHEHUE CAMOI'O BOJIBIIIOI'O ITPOBEJIA
B UICTOPUH HAYKMU C ITIOMOLIBIO UM U HE TOJIBKO

A.T'. AneiiHUKOB, T0KTOp punocodun B 001acT HUI0IOTHH,
npesuneHT MexayHapoaHoi Axanemun ['eanansaoctu (Montepeit, Kamudopams), CILIA

Annomayus. Oma cmamvs nocesujeHa OmKpulmulo Hogou Hayku. Hccaedosanue omnocumes k Quiocopuu
HAyKu, mak Kaxk oHo CQhOKYCUpO8ano Ha OOHOM U3 O8YX Ampudymos 08UNCEHUsL MAMEPUU 8 NPUPOOE — NPOCIPAHCMEE —
U pacnpoCmpanenuy 9ol Kame2opuu 6 Opyeux HaAyKax, ymo oendaem ee MexicOUCYUnIuHapHol. Ymobvl nokazame, Kax
pabomaem npoyecc OmMKpbIMUs, CMAmMbs HANUCAHA 8 (Qopme duanoea asmopa ¢ YYEHbIMU, UCKYCCHGEHHbIM
unmennexmom (MH) u oasce wvumamensimu. Yumamenv modicem ysuoems 102UKy OMKpPbIMusl, He MUKPO-OMKPbImMus, d
MAKPO-0OMKPIMUSL, MOJICEM NOYYECMBO8AMb PAOOCHIb U PA30UAPOSAHUE U OANCe MONCEM YUACME08AMb 8 Npoyecce.
Cnpocume m06020 yuenoeo, ayoumopuio uiu ceds: « dmo maxoe nayka o npocmpauncmee?», u omeem, 6eposimHo,
b6ydem: «Xm?» unu ¢ noousmuem Oposel, uiu NPOCMO MOJHAHUE, YMO 6Ce GMecme O3Haudaem, 4mo Hem HAYKU O
npocmpancmee, Komopasi oOviia 0vl 100AM U3eeCmHA. DmMom QaxKm Modxicem NOKA3amvCsi WOKUPYIOWE CIPAHHBIM,
ocobento eciu gce b6e30uubOYHO omeeyaiom. «XpoHonozus!y, Ko20a ux cnpawiuéarom o HayKe o epemenu. B omiuuue
om mpaouyUOHHOU MeHOEHYUU YUeHbIX VeryOIsambcsi K Meabyatiuum, 601ee KOHKPEMHbIM/MANCHbKUM/MUHUAMIOPHBIM
axmam, 6 OaHHOU cmamve ONUCLIBAEMCs 08UdICEHUe 88epPX 8 0000wenuu, O0gudicerHue K 0Oonee abCcmpakmHoMy
MBUULEHUIO, K BUOCHUIO MUPA C 6bICOMbI NMUYbE20 NOJLemd, 4modbl 80CCMAHOBUMb HEOOCMAIOWUL IIeMEHM 6
uepapxuu Kiaccuurayuu HaykKu — HOYI0 HAYKY, UV4aiowyio camviii 60abulol 06vexm 6 Mupe — npOCmpaHcmeo. Imo
Makdice OUAN02-NPULIauleHue K OmKpblmuo 0Jist YUmamels.

Kniouesvie cnosa: cnamuonozusi, Ho8asi HAyKd, eCmecmeeHHble HAYKU.
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Pedagogical sciences
Henarornqeckne HAayKHn

V]IK 371 5
SOPEKT TEHUAJIBHOIO BO3JENCTBUS:
MPOBYKIEHUE T'EHUS

A.T'. AneiiHuKoB, 10kTOp (prmocoduu B obxactu uionoruy,
npe3uneHT MexayHapoanoit Akagemuu ['ennansHoct (Montepeit, Kamudopnus), CILIA

Annomayusn. Jlannas cmamvs npeocmaesisiem uyumament0 ONUCAHUE U O00bACHeHUe O00HO20 U3 NepBbIX
MOMEHmo8 6 pabome neoazoea — MOMEHMA NPOOYIHCOEHUs 2eHUsl 6 Yenoll cepuu NOCLeOVIOWUX YAPAICHEHUL U
Memooos, nazeannot «Memoodonoaus 2enuanvnozo obyuenus» (Genius Education Methodology, GEM, labeled “the
GEM of education” by Singapore media for its unique 100 % success). dmom momeHm HACMOALKO 3HAUUMENEH KAK
HAYAIbHbILL JJIeMEHM neda202utecKo20 GIUsIHUSL 6 O0CMUdICEHUL 2eHUaTbH020 yposHs mbiunenusi (Aleinikov, 2002), umo
asmop daem emy ocoboe nazganue «dppexm eenuanvrozo eozoeticmeusy (Genius Impact Effect).

Knroueevie cnoea: zenuyconozus, Hayka o eeHuu, memooonozus ooyuenus eeruanvrocmu (MOI), s3¢pgpexm
2EHUANLHO20 8030€UCMBUSl, KPEAMUBHASL Neda202UKd, KpeamueHas TUHSGUCIUKA, 2eHUll, Y4Umelb-2eHuil, CO3UOOHUKA,
HayKka o meopuecmee.

Bsenenue

Mertoonorusi TeHHaJIbHOIO OO0yueHMs pa3paboTaHa sl Pa3BUTHS TEHUAIBHOTO MBIIUIEHHS, MO0 0e3
TeHUAJILHOTO MBIIUICHHSI HET TeHUsl (9K3UCTEHIIMOHANIbHAsI 3aBUCUMOCTD), HO 9TO HE 3HAYUT, YTO SMOLMH IOJHOCTHIO
BBIKJTIOUEHBI/UCKII0OYeHBL. Hao00poT, SMOIMK JIeNatoT MO3HAHHWE TaKUM JISHCTBEHHBIM M 3allOMHHAIONIMMCSI, TaKUM
IIyOOKUM, YTO HaJ SMOLMOHAJIBHOM OKPAacKOW Ipolecca B IOJIOKHTEIBHBIE 3MOLMU HAJIO0 IOCTOSHHO IyMaTh |
paborath, Tak Kak 0e3 Hee, yBbI, JOCTH)KEHHE TI'€HHAJIbHOTO DPAa3BUTHSA TOXXE HEBO3MOXHO (IK3MCTCHLIHOHAIbHAS
3aBHUCHMOCTD 2).

NmenHo 3toT (hakTop cpaboTan B >xm3HeHHOM omucaHun ['enpu Popna (ucropust) u [-pa. I'ayntmana —
HoOeseBckoro yaypeata (JinuHast Oecena), YTO BIIOCIEACTBUY CTallo TEMOW MCCIIEOBAHUH, a 3aT€M TEOPETUUECKOH M
IpakTHYeckol Mmojenpio «Oddekra reHnambHOro Bo3zaeicTBUs». VI MeTtomonorus TeHHAIBHOTO OOYYeHHs, U
BXogsmui B Hee «D((GEeKT reHHaNbHOro BO3JCHCTBHS» pa3pabOTaHbl Ha OCHOBE HAYYHOTO OIpEACIEHHs T'CHUS U
HOBOW Hay4yHO# Kiaccu(UKalMu reHueB, KOTOpbIe MpeACTaBleHbl [ eHnycoorueil, Haykoid o reHUH ¥ FeHUaJIbHOCTH,
BBeseHHOU aBTOopoM B 2003 m 2004 romax W omMCaHHOW B DHyuxioneduu meopuecmed, uzoopemenut, UHHOBAyUl u
anmpenpenepcmea, n3nanHoi nsnarenscreom Springer (Aleinikov, 2013d, 2017d).

Marepuai, npuBeICHHBIN HUXKE, OJIHAKO, YACTUYHO B3ST U3 TOTOBSIIECHCS KHUTH — TO3TOMY OH OMOIIMOHAIBHO
OKpallleH: TIOBECTBOBaHHE BeJleTcs OT MepBoro Jjuna. OHO OMOIMOHAIBHOE M 10 HJEe JOJDKHO BBI3BAThH
SMOIMOHAIBHBIM OTKJIMK B JTyIIE YUTATEIS.

«MrHoBeHHbIH J{oKTOP»
WU
kak Metononorus O0yuenus ['eHueB
Cnacaet I'enues.

CHayaJjia napa-Tpoiika npuMepoB

Bce, koHEYHO, 3HAIOT JECATKH aHEKIOTOB MPO JOKTOpa-MOMEHTAINCTA. TaM W Tpo MYTOBHUILY OT KaJIbCOH, U
PO «TaK W XOJUTE», U TPO «IPBITHUTE C TaOypeTKW»... HEyNOOHO Aaxe mepeuncisiTh. Xa xa! Ouens cmemmno! Hy,
9TO, 3a0CTPEHHBIN 70 TIpe/iena FOMOP, TO €CTh TBOPUYECTBO HAPOIHBIX PACCKA3ZUYUKOB.

OTH aHEKAOTHl BOCXOIST, OYECBHIHO, K HW3BECTHOMY CIy4ar, OMUCAHHOMY, €CIH HE OMH0AaICh, Y
TunspoBckoro. D10 SBHO MeHee CKaOpe3HbBIH BapHaHT, KOTOPBI MOXKHO ITyOJIUKOBaTh. B €ro MCTOpHM OIWMH MAallUCHT
Kayercss JHOKTOpy, 4To rosioBa Oomut. JJokTop roBoputr: «CMeHHTe BOpoTa». Ha yIWBICHHBIA B3IJISII MAIMCHTA,
IIOKTOp 00BsicHseT: «BrI ke e3qure B Kpemub Monuthest dyepe3 Criacckue BOpoTa, a TaM WKoHa boxxbelt Matepu, B
CHUMaeTe TaM MIaNKy, a TOJI0OBa HA MOpO3€¢ MEp3HET W MOTOM OoymT. CMEHHTE BOpOTa, HE OYAET MKOHBI, HE HAJO
CHUMATh IIATKY, U TOJIOBa He OyaeT 0oieTsy. Ecii OBl mManueHT 3Hal CI0BO «T'€HU» (I COMHEBAKOCh B 3TOM, HOO peyb
UJET O JOPEBOTIONMOHHONW MocCKkBe... uKoHa... B Kpemiie...), To oH Obl, BEIXO/SI OT JIOKTOpPa, HaBepHsAKa ckazan: «Hy,
OJIMH, TeHUM ! »

© AneitnukoB A.I'. / Aleinikov A.G., 2023
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A noyeMy reHuii?

OueHb npocTo:

1. Cymnep-cKopocTHOI aHaIH3

2. Cynep-CKOpOCTHOM JuarHo3 (BbIBONX)

3. Cymnep-ckopocTHas Bbia4a (0e3 orarel, 0e3 JIeKapcTB. .. ).

Oo6patute ocoboe BHMMaHue Ha MyHKT 3. Jlanubrit nokrop crpemutcs BBUUIEUUTD wnu ITPEAYIIPEAUTH
BOJIE3Hb, uroOml mamueHT OBUT 3J0pOB, a COBPEMEHHBIE IOKTOpa (IO KpaiHeH Mepe B HEKOTOPBIX CTpaHax)
crpemsatcs JIEUNUTD, To ecth mepykaTh marueHTa OONBHBIM, YTOOBI OH MPHUXOIIII, TPUXOIIII, PUXOAMI... [Tompocty
TOBOPSI, TIEPBBIH JOKTOP HANPaBJICH Ha MAIIMEHTa, a BTOPOH — Ha ce0sl, Ha OIUIaTy, Ha OIJIaTy, TO ecTh, cede, cede. ..

DTy 0COOCHHOCTH s MOJIPOOHO OMKCAT B OHOU IpeAbIAYIIEH cTaThe, pa300paB TOHKOCTH MBIIUICHHS TeHUS Ha
npumepax [lactepa, Perrrena, u ap., B TOM 4Hclie Malb4HKa, KOTOPHIA B § JeT m300pen mprudop, YHHUTOKAFOIIUI
Bupycsl KOBU/la, (AneitaukoB P.A., AneiitnnkoB A.I', 2021) u 3areM oTmam ero 4ejroBe4ecTBY. DTO oOmas depTa
T€HUEB — HAaNPaBJICHHOCTh HA YEJIOBEKa, Ha YeJI0OBEUECTBO.

JanHast ke cratbs 00 00pazoBaHuu — He 0 MenuuuHe. Ho aHanorus mHTEpecHa.

Cratbsi IOBECTBYET O TE€X PEAIbHBIX ClIydasX, B KOTOPBIX JETHILIKH/B3pOCIbIe OBIIM ClIaCEHBl MTHOBEHHO WIIU
MOYTH MI'HOBEHHO, HY, B IIATh-JECATh MHUHYT. MM nocTwkeHWs ObUIM YIy4yllleHbl MrHOBeHHO. ! OecriartHo,
6eckopbicTHO! MojkeTe Ha3BaTh 3TO JOKTOP-MOMEHTAIUCT B 00pa3oBaHuH. S yBEpeH, y KaXI0Tr0o YUHuTess ObLIIM TaKue
ciIydau. B XOpoHInX YYUTCIAX KUBET TeHUAJIbHBIN YUUTEIIb.

Cayuaii Nel

Iepsrrit cmywait mpomsomen B Ilemarormdeckom HWMHctutyTe ropoma Bomrorpama, roe, eme Oynoydn
CTYZCHTAaMH, MBI C OJHOW CTYJEHTKOW CTOSJIM Ha BTOPOM 3TaXE CIIOPT3aja M CMOTpENH, KaK BHH3Y TPEHHPYIOTCS
JIETKOATJICTKH B TOJKAHUM sAApa. OHO, KOHEYHO, MAAano Ha MaThl. 3UMHAS TPEHUPOBKA. Sl MOCMOTpEI Ha OHY aTIETKY
U CKa3al CBOEH OZHOKYPCHHMIIE, UTO 3Ta aTjieTKa MOXKET TOJIKAaTh sSApo Ha 2 Mmerpa mansiue (!!!), ecnu el moctaBUTH
JBMKCHUC Tas3a IpPaBUJIbHO. Mos CIIyTHHUIA TYT XK€ CIIYCTWJIAaChb BHHU3, IO3Bajla CIIOPTCMCHKY, Ta MpHUIJIA, S e
0OBSACHUI U IOKa3al, OHa IOBTOPHIJIAa HECKOJIBKO pa3 U nobOexxana BHU3. Basna sapo, BcTana B MO3UIMIO U Ceaa Tak,
Kak s IOKa3aJl ¥ Hay4dui1. SIOpo 4yTh He BBUIETENO 3a mpenesibl MatoB. OHa yIMBICHHO BCKHHYJA OpOBH, CKalia ryObl 1
CYacTIMBO NOMaxajla HaM pyKod. Mos CIyTHHIA, KOHEYHO, ObUla MOpa)KCHA U, €CTECTBEHHO, CIPOCHIA, a TOYEMY
TpeHep eif aToro He ckazan? Hy, uto s Mor cka3atb? MoOXKeT OH 3TOr0 HE 3HAeT, MOXKET HE BUJUT, MOXKET HE XOYeT...
OnHa nocMoTperna Ha MEHS Kak-TO IT0-0COOCHHOMY... M Yepe3 TPH I'ofia BBIIIIA 32 MEHA 3aMyX. Xa-Xa, ABOMHOU 3¢ dekT
OT «MOMEHTAJILHOTO JOKTOPa» — U JUIS CIIOPTCMEHKH, U JJISI MEHS JINYHO.

Cayuaii Ne2

Taxoit k¢ MOMEHT HOBTOPHIICSI HECKOJIBKO JIET CITYCTSI M B HACTOJILHOM TeHHHce. OJJHa IeBOYKa MTOCIIE MOETo
OJTHOMHMHYTHOTO COBETa CTaljla YeMITMOHOM pPecITyOIIMKH B TPEX BO3PACTHBIX KaTteropusx. [locie 3Toro Mos Terneps yxe
JKeHa HacTOsIa Ha TOM, YTOOBI 5 IMOIIeN MUCcAaTh KaHIUIATCKYIO... B Hajxexae onucatb KAK yckoputs 00yuenune, KAK
IIOMOTATh JIFO/SM.

Ho Bce mo mopsiiky: BOT Kak 3To mpousonuio. CeiHy yxke 06110 6 neT. OTaaiy Mbl ero Ha HACTONBHBINA TEHHHC
II0JT PYKOBOJICTBO OBIBIICH 4eMITMOHKH A3epOaiipkaHa — OTIMUYHBIN TpeHep. Jlonuto gemo no copeBHOBaHMHA. boneem.
CMoOTpI0, Hallla €AMHCTBEHHAS «3aIUTHHULA» — eif Ob110 11 — TO BRIMTPBIBAET, TO MPOUTPBIBAET. [l TeX, KTO He 3HAeT,
«GAILIUTHUK» — 3TO CTHJIb, aMILTya, KaK IPEANOYTeHHEe: CTOUT UTPOK B 3aIUTE, Ope3aeT, MOAKPyIHBaeT, OTOMBaeTcs,
He HamajaeT. Beimaroniuxces 3amuTHIKOB Mano. Eciii 51 mpaBMIIbHO MOMHIO, HA T€ BpeMEHa ObLI BCETO OAWH YEMIIMOH
EBporisl — 3amnTHUK.

Kak-To sxanko crano ['anmouxy (Taxk 3Bajii Hally «3allMTHHIYY»). Pesynmbrar-To cpenHeHpkuid. Ho s ke He
TpeHep. [Tonpocun Tpenepa, 4ToOb! B3s1a «<MUHYTY». OTO3Bai ["allouKy M CIIPOCHII, @ MOJKET JIM OHA MOCHLIATH IapUK
HE Ha IEHTP CTOJIA, KaK OHa Jiejlajla BCer/la Ha TPEHWPOBKE M MapTHepa 0 KOMaHAe, a pa3 Ha Kpal cronma, pa3 —
moONMXKe K CeTKe, pa3 Ha JIEBBIM yroJyl CTona, pa3 — Ha mpaBblii? Torna MpoTHBHUKY Hamo OyAeT mepecTpauBaThCs U
BEPOATHOCTh OINMOKHM YBEIWYHUTCSA, a 3TO TBOW BeIMrphim. UM Oynmems wemnuoHkoil. Mosxems? OHa TOBOPHT:
«Koneuno, mory!» BricTaBuia CBOI0 MaJ€HBKYIO YETIOCTh BIEpe]] (HHTEPECHBIH KEeCT yNPsIMON PEIIMMOCTH) H IOIIIIa
3amumaTbes ganbine. M kak Bce moexano! Jlaxxe monereno! Bemrpsim! Bemrpsim! Bemrpemn! U ctana yeMnnoHkoit B
kareropusx 11, 12, 13 mer.

A 5 mo3XKe TomIeN MHCaTh KaHTUIATCKYIO.

Cayuaii Ne3.

Eme onuH 3aMevarenbHBIN CiTydail mpow3oIIen Ha OeckpallHHX mpocTtopax Poccuu yke Imocie BBITyCKa U3
uHCTUTYTA. [1e-TO s cen B TOe3], 3amieN B Kyle, OpOCHJI YeMOJaH W BBINICN B KOPHIOP IOCTOSTH, Ha BOK3aJd
mocMoTpeTh. ECTh Kakasi-To MpUTATaTeNbHas CHIa B 3TOH meppoHHOU cyere. CTor cebe y OKOIIKa, a B MOE KYyIIE eIle
OJIHA CEMBsI TO/ICAKUBACTCS, MOJIOJIBIE MaMa C MANold M MAJBYMKOM JIET TpeX. Pa3duparorcs Tam, cagsaTcs K OKOIIKY,
Mama rocamia pebeHKa K OKHY IpsIMO Ha CToJI, a mana Bermen. Crain psgoM. Hy, pasroBoprimncs, cocenu Bce-Taku. S,
KOHEYHO, CKa3aJl, YTO y4uTeNb. Uepe3 HeCKOIbKO MUHYT Tamna pa3oTKPOBEHHUYAJICS, Hadall JKajJoBaThCs, 4TO PeOSHOK
COBCEM He TOBOPHT, a y>Ke TpH rofa. S mociymia, mocaymiai, a moe3 MeUIeHHO okaTuics. JlaBaiite, ToBopIo s mare,

54



ISSN 2308-4804. Science and world. 2023. Ne 6 (118)

IIyCTh MaMa 37IeChb IIOCTOHT, a MBI 3aiiieM, U BbI ¢ CBIHOM MOTOBOPUTE, a s MOCITyILIA0. 3allId, OH CeJl K ChIHY BMECTO
MaMmbl 3a CIIUHY, HOAJEPKUBAET €ro Ha CTOJIMKE, sl HAaNpoTHB ceil. Bece B okomko risauM. [loesn ckopocTts HabupaeT
MOTUXOHBKY, y’Ke OTheXal OT Bok3ana. [lama ropopur:

- O! MamuHa.

CbIH TOBOPHUT:

- la.

ITana roBopur:

- O! Cmotpu: TpakTop.

CbIH TOBOPHT:

- Jla.

Tax mpoaommKuiTocs pa3 mate. [lama mae memndet: «Bot Buaure? OmHO CIIOBO U Bee!»

51 mame MoJTda MOKa3bIBaro0 Ha BbIX0J. OH MOCITYIIHO ChIHA HAa CTOJIE OCTABIUI M BBIIIEII.

51 pyKy IpoOTsAHYJ MajblIly 3a CIUHY, IOACTPAaX0BaTh, €CIU M0E3] JEPHET, U TOBOPIO:

- O! Jlomans.

MasbuuK rOBOPHT:

- la.

41 roBopto:

- O, KOpOBBI.

Manbpuuk KuBaeT:

- Na.

TyT s MEHSIO TAKTHKY U TOBOPIO:

- O! (u 3amouTKaro)

ManbuuK MOCMOTpEIT Ha MEHS TaK MHOTO3HAUUTEIbHO-BOIIPOCHTEIHHO U TOBOPHT:

- Hy, uro TeI Momuumis? CamocBai.

IToBTOpUNu emie mapy pa3 3Ty HOBYIO MOAeNb. S majabIlaMM JIETOHBKO TakK IMOJ CTOJIOM Ialleé U MaMe CHTHall
NIOJIAI0 3AUTH.

OHHM 3aX0J4T, cafaTcs MOOIMKe K IBEPH, a s MPOJI0IDKAI0:

- 0!

Masp4uK roBOPUT HEMHOT'O C BO3MYIIICHUEM:!

- Hy? Oro xe xombaiin.

Y mansl 1 MaMBbl OTBAJIMBAIOTCS YETIOCTH.

51, HEeMHOTO M3BUHSISCH, IETAI0 BUJ, YTO OIIAThH HE 3HAIO:

A Manp4¥K MpoJI0KaeT:

- A 9TO cTag0 OBeEll.

- Ara! — roBopto s, — a 310?

ManbuuK YBEPEHHO TaK:

- Hy, morouukn xe.

Mawma B cre3ax, mamna 3aXuMaeT JIaJ0HbIO POT.

51 moJt CTOJIOM JJar0 €My CHTHAJ CECTh PSIIOM CO MHOHM B BMecTO MeHA. OH cafuTcs, HOTOM 5 BBICKAJIb3BIBAIO.

Masnpuuk roBopur:

O, namna, Tb! npunren? Tel TyT KOMOAaitH, OBELl ¥ MOTOIUKII IIPOIYCTHIL.

[Nama, riiorast KOMOK, TOBOPHT:

- Jla, cbIHOK, paccKa3bIBai.

51 BBIXOXKY B KOpuop. 13 KyIe BRITHCKHBAETCsl Mama ¥ aJlaeT MHE Ha TPY/ib, PhLAasl.

51 ee ycriokanBato: «Bce B mopsiike ¢ BalluM CHIHOM...»

[Mpuem, st JTOOOMBITHBIX, HA3bIBACTCS OMHTANMS (M3 aHri. OMIt, st mpom3BoxkKy OMitation): st omutHpoBat
(ommyctrn, yOpai) MpUBBIYHOE ACHCTBUE, M peOSHKY MPHUIIOCH caMoMy 3To jaeictBue Aenats. OH Hauan CO3/]JABATD
CBOIO peub H... cebs!!!

OsH Bce 3Ha1, HO eMmy HE JIABAJIN «ciumikoM 3a00TIIMBBIE» WM «CIUIIKOM aKTHBHBIE) POIUTEIH.

A TeHHIA CHJIeN B3amepTH.

KcraTtn, omuramnms onucana 1 omyOIMKOBaHa B Hamlei oOmieil ¢ skeHol cTaTthe B cOopHHKe Akagemun Hayk u
YMHO TaK (3T0 5 ¢ oMopoMm!) HasbiBaeTcs «ITarbl GOpPMHPOBAHMS KPEATHBHOCTH: K BONPOCY 00 YHHMBEpcalu3aluu
npueMoB» (AneiinukoB, AuseiiHnkoBa, 1991). HccnemoBate stor mnpuem ymanoch B Llentpe KpeaTuBHBIX
UccnenoBanuii Axagemun Hayk, MockBa, rie Mbl TakKe BBIIYCTUIM MEPBBI B CTpaHE MSATUTOMHUK IOJ| Ha3BAHUEM
Kpeamusnviii menedoicmenm.

Cayuaii Ned

Crnygaii yeTBepThId mpomsomen yxe B Amepuke. OTkpein s cBoto llkomy I'enne (OOy4an reHuaabHOMY
MBIIIUICHUIO JeTHIIEK). Y Hac Obul mepepriB. CToro Ha ynure. M moaxoanuT K mIKoJjie TaKoil OONBIION mama ¢ JOYKOH.
HagepHoe, Mmumo npoxonui, u BeiBecka «lllkona I'ennes» 3auHtpurosana. Hy, nozgoposanuce. Buxy, oH cMOTpUT Ha
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BBIBECKY, TOBOPIO: «UTO, JOUKY XOTUTE B HIKOIY?» A OH Tak HEOXKHMIAHHO: «Jla oHa nypa monHas. Hudero He 3Haer.
Brr ke, HaBepHOe, TanaHTIMBEIX Oepere?» S B kpacke oT creina (Hy, pasBe MOXHO Tak 0 peOEHKE B MPUCYTCTBUH
pebenka?!!!) ¥, HMPOIrTIOTHB KaKOH-TO KOMOK, roBopro: «Bbl moiigure B mIKOdy, mocMoTpure Tam..» OH moruen,
MOJIHSICS TIO CTYIEHSM, a 51 TOBEPHYJICS K JIeBOYKe — JIeT 12-TH, CMOTpIO — He Ae0HiIKa BpoJe, Iiia3a He JayHOBCKHE...
U TOBOPIO CIIOKOIHO:

- TeOs kak 30ByT?»

Omna oTBeUaerT:

- He 3naro.

- A ckosbKo TEOe JeT?

- He 3naro.

[TonsATHO, 9TO 3TO KaKoe-TO sIBHOE Henopasymenue. Hy, He MoxxeT neBouka 12 neT He 3HATh, KaK €€ 30BYT U
CKOJIBbKO el J1eT. Kakasi-To yxacHas IpuBbIUKa... Sl TOBOpIO:

- A ecnu mogymath?

- OHa mocMoTpena Tak YAUBICHHO Ha MEHs, KaK-TO 3aCMyIllajach, U TOBOPUT:

- Tpunanuars.

U ¢ sIBHBIM HCIIYTOM NOKOCHJIACh Ha KPBIIbIIO, HE BO3BpaIlaeTcs U namna?

Tyr crano BCE COBEPLICHHO IIOHATHO: OIPOMHBIM IIala Kak-TO Ha3Bal €€ TyNHUEeHd WIM Jypoll 3a
HETpaBWIBHBIA OTBET, U €€ MO3[ Hallesl BBIXOA — TOBOPHUTH «HE 3HAI0», YTO IOJHOCTBIO IMOJTBEPXKAAN0 IMAIHHO
MHeHHe, To ecth 4To mana u OXXHMJIAJI ot nHee.

51 Tak 3aroBOPIIMYECKH HAKJIOHMICS K HEH M MOYTH MPOILIETITAI:

- Ceifgac 51 Tebe nam Qpasy, KOTOPYIO ThI OyIeIIb TOBOPUTH BMECTO «HE 3HaI0». Tebe, BUANMO, Hy>KHO BpeMs
noaymars. ['oBopu «/Jlaiite momymars.» (Let me think)... u morom otser. JIaguo?

OHa KuBHyIa.

S cnpamuBaro:

- Tebst kak 30BYT?

Omna:

- Jlaiitre nogymats. Tapa.

- A mamy?

- Jlaiire nmogymats. J[>KOH.

- A mamy?

- Jlaiite mogymaTts. Jluza.

Iepexoxy Kk OoJee CI0KHBIM BOIPOCAM:

- A kaxoil ropoa cronuna CIIA?

- Jlaiite nogymats. BalmMHrToH.

TyT BuKy, mamna CIycKaeTcst 1o CTyIeHbKaM.

OHa KaK-TO CHEKHUIIACh.

A rosopto: «Ilocmotpenu, Ixxou? Hy, Mbl nouky Bamry 6epem».

OH omaTh 3a cBoe: «Tak OHa K HUYETO He 3HAeT...» U C YCMENIKOH moxkas riedamMu. OH Jlaxke He 3aMETHII, 9TO
sI HA3BaJI €ro 110 UMEHH, XOTS OH paHblIe He NMPeICTaBIISIIC.

A s mpogomxkato: «Hy, mogeMmy He 3HaeT, OHA BCE 3HAET, BOT JaBAWTE MPOBEPHM...»

[ToBopaumBaroch k ero Jo4ke u crpammupato: «Kakoii ropoxa cambiii 0omnbmoii B CLIA?»

Ona roBopuT: «JlaiiTe mogymath. Hro-Mopk» H CMOPHT Tak HEyBEPEHHO.

S rosopro: «IIpaBuneHO. A KTO OBLT TepBEIM npe3uaeHTOM CIIA?»

-- Maitre nogymats. Jxopax BamuHrron.

YV mansl OTBHCIIA YETIOCTh, OPOBH B3JICTEH K IIPHUYECKE, a TJ1a3a KaK MOJTHHHUKH.

OHn onemen. S emy npezarato: «A Bel camu cripocure!»

OH nonepxHyJcs 1 BeIAaBmIL: «IIycTh OHa XOTS OBI Kak MaMy 30BYT CKaXeT».

A neBouka roBopHT: «Sl yxe roBopuina, ee 30ByT JIu3a, a mens Tapa, u mue 13 met.»

[Tana, eme B HeBepWH, HO yXXE€ CO ClIe€3aMH Ha TJla3aX, PAaCKUHYJI PYKH, MIarHYI K JOYKe, OOHI ee M,
3apBIBIINCE JIUIIOM B €€ Bojiocax, mpoMsiMimiit: «IIpoctr MeHs, modka!l

A pmouka 3aMepiia M TONBKO TJa3aMH H3-TIOJ OOBATHI Ha MEHS KOCHT W 9YacTO Tak Mopraer. Toxe
pactporanacs...

Jns yunreneii: mpueM, KOTOPBIH sI MCHOJB30Baj, €CTh (JOPMHPOBAHME HOBOTO KaHaia MbIILIeHUs. Jlerko
MIPE/ICTaBUTh, YTO MBICIH TEKYT KaK JKHUIKOCTB ITO MOBEPXHOCTH KeJe ¥ BHIOMBAIOT/BHIMBIBAIOT B XKeJle KaHABKU. JTO
MBICJIUTEJIbHBIC IPUBBIYKH. SI IIPEIUIOKHI I€BOYKE APYTYyI0 KaHAaBKY, IPOOHI KaHAJIbYMK HEOOJBIION TPEHUPOBKOM, U
Jlann JOCTYII KO Bcel nHdopMmanuu, a oHa TaM Oblla — B MO3Ty... ['71aBHOe, 51 TOBEpWII B Hee, a 3aTeM Aajl ei NpHeM u
MOTPEHUPOBAIL

OT cayyaeB (M KaxKyulelcs cJay4aiiHOCTH, MPOHUKAIOIIEH B CO3HAHME CO CJIOBOM «CJIy4aii») K HayKe

Kro-to ckaxer, omsars «anecdotal evidence» (1OCIOBHO -- «aHEKIOTHYECKOE CBUAETEILCTBO»), a IJIE XKe
CTaTUCTHKA, TJIe JKe HayKa?
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Kcraru, no-pycckn 10CinoBHBIH 1epeBo] 31ech adCONMOTHO HEBEpEH, MO0 aHekIoThl B Poccun — 310 cMenIHble
UCTOpHH OE30THOCHTENBHO K ropopsieMy, a aHeknotsl B CILIA — sto nmunble ncropuu. Tak, Ha JHAX POXKICHUS
U3BECTHBIX JIIOAEH TOCTH PAacCKa3blBalOT «AHEKJOTBI» — U3 KM3HM 3Toro denoseka B WX mamaru. D10 ckopee
BOCIIOMUHAHHSI, YeM aHEKIOThI B pycCKOM cMbicie. Tak s 6b1 mepeBen «anecdotal evidence» kak «IHYHbIC HCTOPUM.

HUraxk, T0, uT0o BBI IpOYMTANH BEIIIE, HA3BIBACTCS JINUHBIE HCTOPHH.

Ho naBaiiTe nmpoaHanu3upyeM uX yke Ha 9ToM dtane. VTak, ecTb 0ojblIas pa3HUIA MEX/Iy TEM, YTO BHIUT B
pebenke/cTyneHTe poauTenb/TpeHep W A. Kak Tompko »3Ta Bepa mepemaercs peOCHKY/CTyHEHTY, OH HadWHAeT
OTBEYaTh/ICHCTBOBATL/KUTh MO-APYroMy, a UMEHHO Tak, kak S BUXY ero wmu ee. Utak, Bepa yuurtens = pe3ylabTaT
yuaeruka. Hy, TaM 9yTb-4yTh TPEHHPOBKH, KOHEUYHO. DTO €CTECTBEHHO, HO 00 3TOM notoMm. CHavana Bepa.

A BOT UnCTEHIIas HAyKa:

TECA (TESA: Teacher Expectations — Student Achievements) — Brecrsmuii skcrepument. Kopotko.
JIMpeKTOp MIKOJBI MPHIJIAIIAET HECKOIbKIX YUYHUTEICH Ha coOpaHHWEe W Ha COOpaHWM TOBOPUT: «MBI NPUTIIACHIHN Bac,
JMYYIIMX Y4WTeJeld Hamled MIKOJBI, YTOOBl CKa3aTh BaM, YTO B 3TOM HOBOM IOy MBI JaJUM BaM JIy4IIHX yYEHUKOB,
0TOOpaHHBIX M3 BCeX. BBl syumine, mMo3ToMy BBl 3aciy)kHBaeTe Jydiiero». Korna ron 3akoHUYMICS, pe3yibTaThl —
(eHOMEHaNbHBL. JIMPEKTOp MpHITIAIIaeT TeX K€ YUUTENeH U TOBOPUT UM MHOTO XBaJICOHBIX CJIOB. YUHUTENS «UIPAIOT B
CKPOMHOCTB», M TOBOPAT: «ITO TOHATHO, 3TO HOTOMY, YTO BBl naim Ham JIydmmx y4eHHKOB!» «YBBI, — TOBOPUT
JUPEKTOP, — 5 TOJDKEH Bac pa3oyapoBath, 3TO OBUIH CIIydaiiHO 0ToOpaHHbIe YueHUKm». 110k mist yuuteneil... (HOKIayH,
B TepMHHaX OOKca), HO 4epe3 KaKoe-TO BpeMsi OHH MpHUXOAAT B cebst u roopsat: «llogoxaure, HO momHuTE, BEI
CKa3aJld, YTO MBI JyYIIHe YYUTEIs. Tak 9TO pe3yibTaT IHO-TIPeKHEeMY OOBsICHUM». — «3BHHHTE, — mpojoIKaeT
JIMPEKTOP, — I OJDKEH NPU3HATHCS, YTO BBI TOXKE ObLTH 0TOOpaHb! ciaydaitnoy». lllok yanTeneit oueBuaeH (3TO yxKe SIBHO
HOKayT), HO... OompImoii Bompoc He K yumremsM, a k Bam: [IOYEMY PE3VJIbTATHI BbUIM TAKUMU
BBIJTAIOIIUMUCA?

Ipennoxennsiit Tomacom I'ymom u Jxxepom bpotu B 1970-x skcniepument (Good & Brothy, 1974: Good,
1987) moxkaszan, uro getn kak-To UYBCTBVYIOT oTHOIICHHE y4YHTeNns W 3aTeM IOKAa3bIBAIOT HMEHHO TO, HEro
OXUJAET yuurens.

3Ha4MT, €CNH, MEePEeHOCs Ha Hally peajbHOCTh, YUMTENb 3HAeT Mamy-MaMy ydeHuka u aymaer «Hy, mama —
ajiKalll, 4To OT ChIHOYKa k/1aTh? SI0J0K0 OT s10;0Hu! A y 3TOTO Opat cTapiimii yKe B KOJOHUU... A y 3TOH MaTh elle Ta
ryJsiKa...», TO MOJydaeTcs, yero oxuaaer oT Hux yuurtens? IlonstHo. Hy, cormacHo TECA, 4to oxumaer, To u
MOJTYYHT.

MHoTrouNCIeHHbIE TPEHUPOBKH yUHUTENIEH POBOJIIIMCEH MO BCEM IITATaM..., @ BO3... U HbIHE TaM. HeraTuBHbIE
MBICJIH 1 CY’>KACHUSI yUUTENEH M0X0Ke HENCKOPEHHMBI, a 3TO MOJIEIHPYeT/HOPpMHUPYET AETEH.

Mte npunutocs nepeumenoBat TECA B TET'A (GEGA, Genius Expectation — Genius Achievements), To ectb
I'eHnanbHBIe OXMIOAHUS — TCHUAIBHBIC JIOCTIDKEHHUS, YTOOBI BHIOpAThCS M3 BepOanbHOW JIOBYyIIKW. Temeps 310 He
HeWTpanbHast KOHCTaTanus (YIUTeNIb KHBACT U YXOJHT), @ METOJl — METOJ (Pe)OpUECHTAlNH YIUTEILCKOTO CO3HAHMS, a
3HAYUT U TOCIeAYIOMHX JocTmkenuit yuennko — Method of Highest (Genius) Orientation, MH(G)O. Teneps, koraa s
BXOXY B KJIaCC M B XOJI€ 3aHATHH 3a/1a10 BOIPOC, a 3aT€M KAy T'€HHAIBHOTO OTBETAa, KaK BBI [yMaeTe, YTo f MoIydaro?
[MpaBunbHO, reHnanbHbI oTBeT! Tak yUeHHKH ydyaTcsi MBICIUTD, KaK F€HUH, OHU TPEHUPYIOTCS HAXOJUTh FeHUAIbHbIE
peIeHHs U CO3/aBaTh/BbIIaBaTh T€HUATIHHBIE OTBETHI.

Bonpocsl k yuuTeasim

A yuutenei, KOTOpbIe B ITOT MOMEHT BO3PaXKaIoOT, 5 CIipaminBan: «Bbl MoxeTe npeckazats Oyaymiee?» OHu
roBopsT, HeT. Torna s cupammsato: «Torma Kak e Bbl O€peTech CyJuTh, YTO U3 3TOTO WM TOTO peOeHKa HHYEro He
BBEIAAET?»

Bocempaecsar (80) mer Hazax ObUIM HY)XKHBI KPENKHE MBIIIIBI, W Hana-maxTep TOBOPHI CHIHY, YTO YroJib
Bceraa ObUT M Beeraa OyAeT Hy»KeH — MM B IAXTEePBl, a CHIH OCIYIIAICS U MOMIEN B aBUAIIMOHHBIC HHXKEHEPHI. A KTO-
mi6o u3 EI'O yumrenmeid Mor Ttorna mpejckas3aTh, 4YTO CHIH IIAxTepa CTAHET T'€HEPAIbHBIM KOHCTPYKTOPOM B
pakeTocTpoeHuU (JaHHBIE U3 JUUHOU Oecenbl)? Mor iu kTo-11b0 13 yuuteneid 60 et Ha3ax nmpeacka3aTh, 9YTO B IEHE
OK@)XYyTCSA JAEBOYKH C INYyCTPHIMH MNaibYuKaMu (KommbroTepbl)? Mor nu kro-mubo n3 yuutened 40 mer Hazafg
MIpeacKa3aTh, YTO Te, KOTO OHU MPE3PUTEIHHO Ha3BIBATH «HEPH» («OOTAaHMK») CTAaHYT MYJIbTUMHIUIHAPIEPAMH B OyIyT
MPOYUINATh UM MO3TH B mpecce u B MHTepHETe? Mor im kTO-1100 M3 yumreneit 20 JieT Hazaj, HaXBaJUBAIOIIUX
TAJIAHTJIMBBIX YYCHUKOB 32 COYMHEHHS W YTBEP)KIABIINX, YTO MAIIMHAM HEJOCTYITHO TBOPYECTBO, & 3HAYNUT HA/IO HITH
B MHCATENH M )KYPHAIUCTHI, IPEACKa3aTh, YTO UCKYyCCTBEHHBIN MHTEIIIEKT (4aT-00T) OyAeT cOo3/1aBaTh TEKCTHI, MY3BIKY
1 KapTHHBI 32 CEKYH/]Ibl, @ MUJUIMOHBI PAOOTHUKOB Tiepa U 00CITYKMBaHHUS — OKaXKYTCS IO/ YyTPO30i OBITh BHIKUHYTHIMHU
Ha ynuiy?

[Ipocture, BBl HE MOXeTe IpeAcKa3aTh Aaxke ABWKEHHE IIeH akuuil Ha Oupxke Ha 5 mMuHyT? A Ha 20 Jjer
6eperech u cyaure?

A 4TO X TOrZa BBl ypOAyeTe JIeTeil CBOMMH HEJIOPa3BUTBIMH — YHCTO CYOBEKTUBHBIMH M PETPOTrpagHBIMU
CY)KIEHUSIMU?

ITo noruke, He MpaBWIIbHEE U, HE O0JIee W YEIIOBEYHO/ITUIHO/MOPATBHO OBIII0 ObI TOBOPHTH: «BBI Oymymue
renun! Mbl yBepeHbl, Bbl HAWAETE JIyUIlIne PeLeHuUs»?

Bot tak s u roBopro. U yunrens nocie TpeHUPOBOK — Toxe. M 3Ta cMeHa yCTaHOBKH YUHTEINS HyXKHA OJUH pa3
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n paboraer Ha Bce BpeMeHa. CHHramypckue yuuress, jydmme yumtens CuHramypa, KOTOPBIX s TPEHUPOBAJ,
OIPOILIEHHBIE PENOPTEpaMH Yepe3 T/, 3TO MOITBEPAUIIH.

A pe3ynbTaThl — KoJoccanbHbl. [ET'Al

1. Ilposepbre xoTst Obl 3T0: Keruiep, HetotoH m baprunm xmyt pyky 12-metHemy reHuto — Mukeiie
Mak®apmnann (http://globalscience.ru/article/read/212) u motom oHa B 13 set pemmia Benukyio 3araaky HACA.

Jajee 0 HAYYHOM XapaKTepe NPOMCXOISILEro.

AHanu3 CHTyaluid NOKa3bIBaeT NHBAPUAHTHOCTH ONPENeTICHHbIX eMeHToB. O0paTiTe BHUMaHHE HA HAIMYHE
3JIEMEHTOB H ITOCIIEA0BATEIEHOCTh aKIHiA, TPUCYTCTBYIOIIHMX BO BCEX CIyYasX:

1. Y4eHuK/yduTens/poanuTeNs/TpeHep

2. Ilpobiema, KOTOPYIO BUIUT YUUTEIb B PEaIbHOM HOJIOKEHUH JeT

3. VaHoBanmoHHOE BO3[ciicTBHE (BepOaibHOE, HEBepOaJbHOE): YUHTENb BBHICKA3BIBACT/IIOKA3BIBACT CBOIO
BCpY

4. KpeaTuBHOE peLIcHHE, UITH IPHEM C YIIPaXXHEHHEM/TPEHUPOBKOM TS YUeHUKa

5. 3ampenenbHblil (<MTHOBEHHBI») Pe3yIIbTaT, 3aMCUCHHBIN YUCHUKOM/POAUTEIICM.

Bo3pact, s3bIK, CTpaHa, MECTHOCTb, OOCTAaHOBKa (3aj, COPEBHOBAHME, MOE3[, YJHIA...) abCOIIOTHO
BapHATHBHBI. 3HAYHT, TIEPEUNCIICHHBIC BBIIIE 3JIEMEHTHI -- 3TO CYLIHOCTh, & OCTAIBHOE -- 3TO SBICHUSL.

Cutyarus TOYHO YKIIaJbIBACTCSA U B YHHBEPCATIBbHYIO MOJICTIb 3HAKA, SI3bIKA, PEUYCBOTO M IBPHCTHUECKOTO aKTa,
HO 3J1eCh IPUBOAUTD €€ JIOJIT0, XOTS U XOUESTCSl.

Takum 00pa3om, 3TO yKcTas KpeaThBHas neaaroruka (Aneinukos 1989, 1990a, 1990b, 2013b, 2017b). Hayka.
Hukaxoii Mmaruu.

KcraTh, nocne ogepexsoro 100 % ycnexa (a mepex 5TUM OBUTH CIIACEHBI M IIKOJIBL, M LEHTPBI, U KOJIICIKH)
OIWH HCCIIEAOBaTeNb MyONMKYeT CTaThlo, Ha3BaHHYIH «MeTononorus oOy4eHHs TeHHAIBHOCTH: YyHO, TailHa WA
Mmarua?» OTo ObUT0 mocCie 3apUKCHPOBAHHOTO mpeccoil U MunuctepctBom O6pasoBanust ycrexa B CuHramype
(https://www.youtube.com/watch?v=RcZTJZLL _al) u crarbs mosiBuiaacs omiaiiH. COMHEBAIOCh, YTO CTAThs €IE HA
Nureprete. Ho 06patTe BHUMaHKE: yCleX MOXOK HA «UyA0» WK HA «MAardioy», TO €CTh Marudeckoe MeHcTBO (Mar,
KONIyH, (BOKYCHHK, BONeOHUK). OTBET aBTOPY W YMTATENSAM: Markd TOYHO HET, & TO, YTO YUHUTEIS U POAUTEIH
BOCIIPHHUMAIOT Kak «4aymo» (miracle) — ato ITPOCTO CBEPX-BBICTPOE TIPEOBPA3BOBAHUE. [la, Takoe xe
OBICTpPOE, KaK BCEM H3BECTHBIC «BOAA B BHHO», «OOJBHON B 30POBOTO», «ABOPEI 32 MHHYTBI», HO OOBSICHEHHOE
TeopeTndecku. YucTelnas negaroruka — KpeaTuBHas nenaroruka. HeObiBanoe yckopenue? Jla. Ho u 910 M3 HOBOTO
HAYYHOrO omnpezeeHus kpearnBHocTH Co3MIOHUKON — Haykoit o TBopuectBe (Aleinikov, 1994, 2013d, 2017d) — Honb
mucTuky, 100 % Hayka. DTo omIyleHHe HeObIBaIOr0 YCKOPSHHUS BO3HUKAET TOT 1A, KOra HayKa NPUXOAUT B KaKyIO-TO
o0JlacTh JEATENBHOCTH, PEe3yJbTaThl IOJCKAKUBAIOT MHOTOKpPAaTHO (IpHMep NPHUXOJa aj’pOAWHAMHUKH B aBHAIHIO,
KHOSpHETHKHU B BEIYHCIICHUS, TCHETHKU B MEJMIMHY). B TeXHOIOrnY 1 OM3HECE 3TO HAa3bIBAIOT NPOPHIBHAS TEXHOIOTHS
win popeiBHas uHHOBarwms (disruptive technology or disruptive innovation). /laBaiite nopaayem neparoros. Temeps u
B MeJaroruKe ecTh NPOPbHIBHASI METOT0JIOTHS.

Hasan B 0yayuiee (kak B puabme Back to the Future)

Urak, Hayka ['ennyconoruss 1 Mertonosorus oOy4eHUs] T€eHHaJIbHOCTH, OCTPOEHHAsI Ha Hell, paboTaoT Mo-
HaydHomy. OHH (GOPMHPYIOT y memarora ocooObiii B3risia, ocoboe Buacuue, urodsr 1 B 9TOM PEBEHKE yBumetsh
TeHUsI, TeHHsI CIIOPTa, TeHUsI HAYKU, TeHUS] YeJIOBEYHOCTH, T'€HUsI NMOBAPCKOTO MCKYCCTBA, Ha KpallHH Cllydaid, FeHus
TIO3HAHMS, TEHUS CAMOOOYUCHHSI.

Bot nogxomut ko MHe 76-netHuil cryneHT B Tpoiickom yHHBepcureTe T. MoHTroMepn, Aabama, Ha Kypce
Hcropun Poccun m mpusnaercs: «Ip. DHumu, s He 3Hato, 4yTo Bbl ¢ Hamu fenaere, HO MHE XOYETCS YUYHMTBHCS Kak
pebenky». [IpoOyxIeHHbII reHnii To3HAHUS (Bepa B ce0s, MO3HAHNE KaK Y peOCHKa).

A BOT HOAXOAUT POCIIBIA MYXUYUHA U TOBOPUT: «JIp. DHmu, y Mens co kol auarHo3 AJIJ1 (ADD, Attention
Deficit Disorder), meHst miukamy JeKapcTBaMH, YTOOBI S CHIIET TUXO Ha yPOKe, a y Bac, s maxxe He OTBIEKCS HU pasy».
[IpoOy>xaeHHbIHi TeHnit Mo3HaHuA (Bepa B ce0s1, HOpMaJIbHOTO, a He yOororo).

A BOT ellle 0/IMH MaMsTHBIH JICHb.

Brixoanm co ciayxOpl B cruHarore (>keHa Oblia eBpeiika), a B BeCTHOIOJIe MHE Ha TPYyIb HaJaeT >KeHIIUHA H
HAYMHAET PblaaTh. Bce HAC OKPYKWIH, CIPAIIUBAIOT, MOXKET IONHUTh MPUHECTH, JXKeHa OYKBAJIbHO B OLIETICHEHUH...
[Tocne HEKOTOPOro BPEMEHH BBISICHSETCS, YTO JKEHIMHA, DPbIIAoN[as Ha MOEH Tpy/H, NpHUILIa 1nobnaroJapurhb
npodeccopa 3a 1049b, KOTOpasi 3aKOHYMIIA YHUBEpCUTET. Temnepp s 3a ee CIMHOM BIKY J1Ba 3HaKOMbIX Jjuna. Ilocie
HEKOTOPOT'O YCHOKOEHHUSI CeMeWHas HCTOpHs IOCTENEHHO BCIUIBIBACT M PACCKA3bIBAETCS BCEM HPUCYTCTBYIOIINM.
OxkasbIBaeTcs, crapiias J1o4b Opocuiia yHuBepcuteT. Hamnpoub oTkaszanack yuutbesi. CkyuHo. Tpara Bpemenu. Martb B
paccTpoiicTBe. A Milaas MOCTYIHIa B TOT e YHUBEPCHUTET U IOTIaia B MO Kiacc, 3aTeM B Jpyroil. CHavasa B KJiacc
KommyHnukanumy, 3ateM B kiiacc Mcropuu aHrimmiickoro si3pika. M mutajimast yroBopuia cTapiiyio B3sTh «HY, XOTs OBl
OJIMH KJacc y JoKTopa DHum». Eciu He moHpaBHTCS, MOXeHb OpocaTh YHHBEPCUTET. YCIIOBHE OBUIO IPOCTBIM, U
crapiias corjacuiach. Tenepb B NMI@x IBYX €331 CTOSUIMX MOJIOJBIX JKCHIIMH s Paco3Hal CBoMX ydenull. Jla-za.
beutn, momuio. Ho 310 Heckonbko jer Hazaa. V3amenmnuch, ogHako. M MaTh, mocjie JOATOXKAAHHOW IIEPEMOHUH
BBIITyCKa CTapllel Jo4epH pellnia nodiaaroaaputh «cmacuressi ceMbu». Crano Bce scHO. Mosi jkeHa TIiyOOKO
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BBIJJOXHYJIAa — 51 3TO CIIBIIIAN PSJOM, a BCE OKPYXKalolue NPHUIVIACHIM HAC B PECTOpPaH Ha YKMUH 4TOOBI enoi (Io-
aMEpHKaHCKH, a He OYTBUIKOH — MO-PYCCKH) OTIIPa3HOBATh TAKOE 3HAaMEHATEIbHOE COOBITHE.

W3 3THX MCTOpUMil MOKHO YBEPEHHO crenaTh BbIBOA: [IpeaMeT npenogaBaHust He BaKeH, a BOT METOJIOJIOTHS —
BakHa. FIMEHHO MeTOM0NIOTHS OYANUT B yYCHUKAX I'€HUs MO3HAHUSL... © €My XOYeTCS YUUThCS. A TeHUH — HEOCTAaHOBHM
B IIO3HAHUHU.

A 6om menepb n02060puUM CHOBA O NEPEOM MOMEHME 6 IMOM npoyecce.

«[Ipummm, cenn, Havanu. Kakue-to cTpaHHbIe yHnpakHEHHSA. DTOT YpOK OyZeT HECTHPAeMO OTMEUYEH B MOEH
namsta». (We came in, sat down, started. Some strange exercises. This lesson will be indelibly marked in my
memory!). 3aMeTsTe: «HECTHPAEMO». ITO s 3aMEHSIT TIPOeccopa IMHTBUCTHKY B YHHBEPCHTETE HA OJJMH Yac.

Hamumo Tot camerii «9¢ddeKkT reHnansHoro BO3IEHCTBHA» -- HadaNbHBIH MOMEHT oOydeHus. M mMHOTHE M3
aTHX 31mm3040B npoucxomwu JO nmossnerus ['eanycomornu, 1O Teopermueckoro oObsicHeHus, JJO BO3HUKHOBEHUS
Mertononoruu I'eHnanbHOTO 00y4eHHs. XPOHOIOTHUECKH, 3TO €Ie TOJHKO CaMOE Hadallo MX BCEX, caMble Oa3HCHBIC
OCHOBBI, U3 KOTOPBIX Bce M ucxoamio — KpearuBHas menarornka u KpeatuBHas nuHrBuctuka (AseitHukoB 1988;
Aleinikov, 2013a, 2017a).

Tak 4To 0TCIO/Ia M TIPaBIUBOE, XOTA M MapajokcanbHoe Ha3BaHue: «Hazan B Oyaymee».

3AKJIFOYEHUE

311ech s BBIHYXK/IEH PU3HATHCA, YTO ONTHMAJIBHBIE Pa3Mephl CTaThU JaBHO JOCTUTHYTHI, @ MaTepHaa eIe Tak
MHOTO. XOpoImo Obl eIme paccKa3aTb O HaydHOM OIPEAEICHHH TeHUs, O rpadudecKOd MOJENH T'eHUs, O HayIHOH
KIaccu(uKanyuy, O IMEeNarorudeckoM TI'eHHWH, O S3BIKOBOM TBOPYECTBE W T€HHAJIbHOCTH, O NPH3HAHWM TEHHEB, O
TPaIUIMOHHBIX MU(ax, 3aTyMaHNBAIOIINX CYTh TeHHAJIBHOCTH H MHOTOE-MHOTOE Apyroe. Ho maBaiite ckakeM HaydHO:
aBTOP JI€TAeT OMHTAIIMIO, YTOOBI YUTATEIH 3aXOTEIH MO3HATh | eHHyCOJIOTHIO TIIyOXe WM OLIyTHUTh B ceOe TeHHs U
HayaTh MHCaTh, ¥ YK TOYHO HayaTh BHJETh B CBOMX yUCHHKaX I€HHEB, TO €CTh HauaTh MX CIlacaTh OT 3a0MBaHMS, OT
HEraTUBHBIX CYXJIEHHH, OT TpyOoCTH 1 HeBepus. K coxkaneHHIo, UX Tak JIErko 3arHath B KJIETKY YCPEJIHEHHs, B IOTOK
CHOPMAQJIBHOCTH», WJIH TOr0, YTO OJHA YYMTeJbHHUIIAa Ha3Bama: «lloCpeACTBEHHOCTh  BOCHPOHM3BOJIUT
HOCPEACTBEHHOCTbY.

Aemop: Audpeii I pueopvesuu Aneiinukos, svinycknuk Boncoepadckozo I'ocyoapemeentnozo neoazocuueckozo
uncmumyma (nvine yHusepcumema) 1972, 3axonuun acnupaumypy npu A3zepoatioxcanckom Hucmumyme 53bIK08,
3auumun Kanouoamckyro no @unonoeuu 8 Tounucckom Iocyoapcmeennom Yuusepcumeme (1983), npenooasan 6
Boennom Hncmumyme Munucmepcmea Ob0oponvl (Hvine Boewnmuwvii Yuusepcumem) 2. Mocksvl, 20e u 3aKOHYUT
dokmopaumypy (1992), 6 pesyremame ueco cman, eciu MOJNCHO max evipasumscsa, ‘“‘omyom” KpeamusHoti
saunegucmuku (1988) u Kpeamusnoii nedacoeuxu (1989). B oanvretiwwem paboman ¢ ynueepcumemax CILIA, akmugno
enedpsin ceou paspabomku 6 I'epmanuu, Unouu, Iaxucmane, Cuneanype, Taunande, CLLIA u FOxcuoti Agppure. A.T.
AnetiHuKo8 NOayYUl MHONCECMBO HAYUHBIX HASPAO 34 66e0eHUe HOBbIX HAYK (menepwb yoice 10) u omxpwimue HOBbIX
3axono6 coxpanenusi (11), a makoce nedazoeuueckux Hazpao — 3a 6bl0AIOWUECS DPe3VIbMaAmvbl HA UWKOAbHOM U
YHUgepcumemckom ypoguax. OOur u3z camvix U38eCmubix pe3yromamos — amo Memooonozus obyuenus 2eHudIbHOCmU.
Hmeem 6onee 160 nyoruxayui. Eeo pabomwr nanewamanwvt na 9 asvikax 6 13 cmpaumax. O0na u3 Kuue cmaia
becmcennepom 8 Asuu, opyeas — noayyuna Pexopd [unmecca. Ilodpobnee MOICHO O3HAKOMUMbCA HA calme
www.andreialeinikov.com — ecmpanuya Hazpao 3a sicuznennvle docmudicenus uzoamenscmea Mapkusz Kmo ecmov kmo 6
Mupe.
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GENIUS IMPACT EFFECT:
THE AWAKENING OF GENIUS

A.G. Aleinikov, PhD in Philology, President
of International Academy of Genius (Monterey, California), USA

Abstract. This article provides the reader with the description and explanation of one of the first moments in
the work of a teacher -- the moment of awakening a genius -- in a whole series of subsequent exercises and methods,
named the Genius Education Methodology (GEM, labeled "the GEM of education" by Singapore media for its unique
100 % success). This moment is so significant as a starting element of pedagogical influence in achieving the genius
level of thinking (Aleinikov, 2002), that the author assigns to it a special term "Genius Impact Effect".

Keywords: geniusology, the science of genius, Genius Education Methodology (GEM), Genius Impact Effect,
creative pedagogy, creative linguistics, genius, teacher-genius, sozidonics, the science of creativity.
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®OPMHUPOBAHUE MMATPUOTU3MA HA YPOKAX AHTJIMICKOI'O SI3BIKA

C.B. BopoHoBa, yuuTens aHIITMHCKOTO s3bIKa
MBOY "Torycckas COLL um. E.A. Cremanooit" (c. Teimmer), Poccuiickas @eneparus

Annomayus. Cmamvs NoceésweHa B03MONCHOCHAM UCHOIb30BAHUA UHOCMPAHHOZO A3bIKA 6 Kauecmee
UHCIPYMEHMA  80CHUMAHUA  RAMPUOMUSMA  YYawuxca cpedneli obweobpazoeamenvrol wkoavl. Paspaboman
UHmMezpupoBaHHbIl (Memanpeomemusiil) ypok “H3 Poccuu — om yucmoeo cepoya’, nocesiueHubvll Gopmuposanuro
SHAHULL 0 HAPOOHOU KYIbIMype HA YPOKAX AHSTUUCKO20 A3bIKA.

Knroueswie cnosa: nampuomusm, kynemypa, Poouna, epasicoanun, anenutickuil si3uix.

®dopMupoBaHHe MATPUOTHYECKUX YYBCTB y O0YYAIOIINXCS SIBISIETCS. OHUM M3 BaKHEWIINX acleKTOB B paboTte
COBpPEMEHHOM 0011e00pa3oBaTenbHOM MmKobl. KoMMyHUKaTHBHAsE OPHEHTALUS TIPH U3YyYESHUH aHIJIMHCKOTO S3bIKa, €T
HalleJIEHHOCTh Ha TI03HaHUE 00BIYaeB U YCTOEB HHOCTPAHHOU KYJIBTYPhl CHOCOOCTBYIOT Pa3BUTHIO Y Iearora OoiIbIInX
BO3MO>KHOCTEH AJI BOCIUTAHUS MaTPUOTU3MA.

O MoaepHH3AIMM POCCHHCKOTO 0OOpa3oBaHWS TOBOPHUTCS B KOHLENIWHU: IJISI Pa3BHUBAIOIIETOCS COLMyMa
HEOOXOAMMBI JIIOJM C COBPEMEHHBIM OOpa30BaHWEM, BBICOKOHPABCTBEHHBIE, OOJazaromye CcGopMHUPOBAHHBIM
CO3HAHHEM CBOCH OTBETCTBEHHOCTH 3a Oymymiee Ponunsr [3].

B coBpeMEHHBIX COLMAIBHBIX YCIOBUSAX TPYAHO pacCyXJaTb O BOIPOCAX BOCIUTAHUS HATPHOTHUYECKOTO
4yBCTBAa. MOpanbHOM OHNOpPOH BO BCEX TOCYAApCTBEHHBIX CTPYKTypaxX BBICTYHNAeT MNATPUOTHU3M, SIBISIOIIUNCS
Ba)XHEHIIIMM BHYTPHOOIIECTBEHHBIM (DaKTOPOM Pa3BUTHSI.

[Tockonbky B mporecce oOydeHHs! ydallluiics OBIaJIeBa€T HE CTOJILKO IMO3HAHMEM a30B HAayKH, CKOJIBKO
YMEHUEM IIOJIb30BAThCA HMHOCTPAHHBIM S3BIKOM KaK HMHCTPYMEHTOM KOMMYHHKAIlMM U IOJy4eHHS CBEXei
nHpopMannK, MOXHO YTBEPKAATh, YTO AHTJIHMHCKOMY S3BIKYy OTBEIEHO 0c000€ MECTO B DSy APYIHX YueOHBIX
MPeAMETOB. JTO J1aeT BOZMOXKHOCTH (POPMHUPOBATH IPaXKAAHCKO-TIATPUOTHYECKYIO MO3UIHIO Y IIKOJILHUKOB.

Henb3s npuHYAUTENBHO BOCHHUTHIBATH YYBCTBO MaTpuoTH3Ma. KpaiiHe BaKHBIM SIBIAETCS TMOHUCK METOAMK,
KOTOpBIe ObLIN OBI 7SI pe0sIT yBIEKaTEIbHBIMU U TIO3HABATEIBHBIMH [2].

Ha ypokax aHTIHMiiCKOTO s13bIKa BOCIHTBIBAIOTCS NAaTPUOTHYECKUE KAUYECTBA YEIOBEKA, YTO OCYIIECTBISAETCA
MIOCPEACTBOM CHCTEMBI NEPCOHATBHBIX OTHOLICHUI K HCCIIETyeMON KyJIbType, CpaBHEHHU ¢ MH(OpManued o poanHe
N3y4aeMoro s3blKa. YdJaluecss Ha BCEX CTYNEHSX OOY4YEeHHs pacCKa3plBAalOT O CTPaHaX HCCIEAYeMOTo s3bIKa,
CPaBHHMBAIOT MX CO CBOCH POAMHOM, O CBEPIICHHUSX, O NEATENAX, KOTOphle mpociaBmim Poccnio, 00 ux ydactuu B
MHpPOBOH nctopun. Bo Bpemst 00ydeHus1, yKe HaunHasi cO BTOPOTro Kiacca, GopMUPYIOTCS KOMMYHHKATHBHBIE YMEHHS
pe0sIT, IPHUBUBACTCSl YBOXKUTEIBHOE OTHOILIEHUE K Mpo0iieMe, BhI3BIBAIOIICH 00CYXIEHHE, YTO JaeT UM BO3MOXHOCTh
BBIPaXKaTh MBICJIH M BbIPA0aThIBaTh KOPPEKTHOE MHEHUE O COOBITHSX, IIPOUCXOAAIIMX B cTpaHe [1].

C OMOIIBIO aHTIIMICKOTO S3bIKa IETH MOTYT MOBENATh BCEMY MHPY O CBOEH pOJAMHE, O POJAHOM IOpoJe, Cele,
0 JUYHOM ormbiTe. be3 chopMHPOBAaHHOCTH HAIMOHAIBHO-KYJIBTYPHOH OCHOBBI Ha POJHOM SI3bIKE HEBO3MOXKHO
00yueHre HHOCTPAHHOI A3BIKOBOH KYJIBTYpE.

TpynHO MepeoIeHNTh 3HAaYEHUE POJIH YUUTENS B AaTPHOTHYECKOM BOCHHTAHUH YUCHHKA, a, CJIE0BATEIbHO, B
¢dopmupoBanun ero Oymymero. TpeOyercs BbicokHii TpodeccnoHann3M, AesTeIbHOCTh, YOeINTEIbHOCTh B BOIIPOCaxX
HMaTPUOTUYECKOTO BOCIIUTAHMS yUaAIIUXCS.

K umcny rmaBHBIX pe3yNbTaTUBHBIX ()OPM BOCHHUTAHHS NMATPHOTHYECKMX KAuecTB Ha YPOKax aHTIHHCKOTO
SI3bIKA OTHOCATCS: BBEACHHE B HCTOPHUYECKOE MTPOIILIOE CTPAHBI, XpaOpPOCTh ee KNUTeJel; 03HAKOMIIEHHE C TBOPYECTBOM
W3BECTHBIX JIIO/IEH, KOTOpbIE OCTAaBWIM SPKWIl clell B IATPHOTHYECKOM CIyXeHun PoxanHe; ¢opmupoBaHue
MOTPEOHOCTH B OCBOCHHUH KYJIBTYPHI MEXAYHAPOTHBIX OTHOIICHUH [4].

Takxe B BOCHHMTAaHMHM MATPHOTOB Ha YpPOKAax AaHTIHUIICKOTO S3bIKa IOMOTaeT METOAWKA Jauayiora KyJIbTyp.
JlanHas MeToaMKa ITO3BOJHUT HCCIENOBATH KYJIBTYpy APYTHX CTpaH, CHOPMHUPOBATH y YYAIIUXCSA YBaXKUTEIBHOE
OTHOIIEHHE K KyJIbType H3ydaeMoro s3pika. OCBOWTH AAHHYIO METOIMKY IOMOTaeT pa3HooOpas3Has NesTeIbHOCTH:
YTEHUE U AUCKYCCHS IO TEKCTaM C Pa3NUYHbIMH y4eOHBIMU IIETISIMH, COIIOCTaBIEHUE C KyJIbTYPOil CBOeH poaMHEI [5].

Takxe ocobas poias B BOCIHUTAHWH TATPUOTA-TPAKAAHWHA MPUHAMJICKUT TEXHOJOTHH IPOEKTOB Ha
AHTIMICKOM SI3bIKE, B YAaCTHOCTH M3rOTOBJIEHUS TNOAENOK. VIMEHHO Takylo Lelb HMEEeT UHTErPUPOBAaHHBII
(MeranpeameTHbI) ypok “U3 Poccum — or umcroro cepana’, MOCBSLIEHHBIH (OPMHUPOBAHUIO 3HAHUH O HApOJHOM
KyJIbType Ha ypOKax aHIJHUICKOrO SI3bIKA.

Lenu ypoxka:

OOyyaronue — aKTUBU3UPOBATh INPOMJICHHBIH MaTepuaj MO ONHCAHUIO TpeaMera, c(hOpMHUPOBAThH HaBBIKK
YTEHUS Ha aHIMNIMACKOM f3bIKE U MEPEeBOJia TEKCTA.

© Boponosa C.B. / Boronova S.V., 2023
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PazBuBaronre — copMynupoBaTh KOMMYHHKATHBHBIE HAaBBIKM YYaIllMXCs B YCTHOM M NMUCbMEHHOH peuw,
COBEpLICHCTBOBATh yMEHHS paboTaTh B TPyIIE, 3aKPENUTh U 0000IIUTE 3HAHUS JeTel O PYCCKOH MaTpellKke, pa3BUTh
TBOPYECKOE MBIIIIJICHHUE.

BocnurarenbHble — MpoOyIUTh MHTEPEC K PYCCKOM KyJIBTYpe, BOCIHUTHIBATH yMEHHE BHIETh NPEKpPacHOe B
OKpYXAaIOLIeM MHpE, YyBCTBOBATh KpPacoTy CJIOBa, (OPMHUPOBATH CHOCOOHOCTh K PE(IEKCHH W KPUTHYECKOMY
MBIIIJIEHUIO, TOJIEPAHTHOMY OTHOILICHHIO K OJHOKJIACCHUKAM B ITPOIIECCE TPYIIIOBOIl M MHANBUIYaIbHON pabOTHI.

®opmuposanue YY /I

JlnuHocTHBIE:

Crnoco6cTBOBaThH (HOPMHUPOBAHUIO HHTEPECA K OBIIAICHUIO AHTTTMHCKUM U PYCCKHM SI3BIKAMH.

PerynstuBHble:

Y4uTh CpaBHUBATh, AHAIN3UPOBATH U KOHTPOJIMPOBATH MIPABUIBHOCTD BHITIOTHEHHMS 3a1aHAN.

Ilo3HaBarenbHbIE:

ConelicTBOBaTh 3HAHUIO O PYCCKON MaTpELIKe B MPOLEcce PacKpacku CyBEHUPA.

KomMmyHuKaTHBHBIE:

Cnoco6cTBOBaTh (HOPMHUPOBAHUIO TOTOBHOCTH K MHOSI3BIYHOMY OOLICHHUIO, BOCHHUTAHHIO J00POKENaTeIbHOTO
OTHOILEHUS APYT K IPYTY U KyJIbTYpHl IOBEACHUS.

Takum 00pa3om, y4yHTeNsM aHIJHMHACKOrO sI3bIKa Ba)XXHO HE TOJIKO TJyOOKO 3HaTb W OCO3HAaBaTh
PacCMOTPEHHBIC Ka4y€CTBa — IMMATPUOTU3M, HWHTCpHALIMOHAJIM3M, HO U YMCTb HAXOAWUTH IIYTU KX BOCHUTAHHA Ha
©)KETHEBHBIX 3aHATHAX.
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THE FORMATION OF PATRIOTISM IN ENGLISH LANGUAGE CLASSES

S.V. Boronova, teacher of the English language
Municipal Budgetary Educational Institution "Togusskaya Secondary School named after E.A. Stepanova"
(v. Tympy), Russian Federation

Abstract. The article is devoted to the possibilities of using a foreign language as a tool of patriotism
education for secondary school students. The integrated (meta-disciplinary) lesson "From Russia - from a pure heart",
dedicated to the formation of knowledge about national culture in the English lessons is developed.

Keywords: patriotism, culture, homeland, a citizen, the English language.
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®OPMHUPOBAHUE MHOS3BIYHOM PE‘!EBOfI KOMIIETEHIIUU (®I'OC)
OBYYAIOIIINXCA HA YPOKAX AHI'VIMUCKOI'O A3BIKA ITIOCPEACTBOM
MOJIEJIMPOBAHUSI YYEBHO-PEYEBBIX CUTY AT

I'.A. IIaBaoBa, ctynenTka rpynnsl 3-b-M151(A)-20
OI'AOY BO «Ceepo-Bocrounstit henepanbhbiii yausepeurer umM. M.K. AMMocoBay
(r. SAxytck), Poccuiickas @eaepanus

Annomayun. B cmamve paccmompenvl meopemuyeckue U npakmudecKue acnekmol Uccied08anust Memooda
MOOeUPOoB8ans yuebHo-peyuesoli cumyayuy npu GopmMuposanuy UHOSA3bIYHOU peuesoll KOMNEemMeHYUuU 60NPOChl O Yesx
U cooeparcanuy 00yuenus UHOCMpanHomy A3viky coenacio PIOC.

Knrwouesvie cnosa: unossviunas peuesasn komnemenyus, @IOC, moderuposanue, yueOHO-peyesas Cumyayus.

AKTYaJIbHOCTBIO HacTosiIIed paboThl SBISETCS TO, YTO COBPEMEHHBIE TEHICHIMH OOYy4YeHUS MHOCTPaHHBIM
SI3bIKaM IOJIpa3yMeBalOT NPUMEHEHNE TEXHOJOTWI aKTUBHOTO OOydeHHs M TpymIoBbie (OpMbI pabOThl Ha YypOKax
WHOCTPAHHOTO s3bIKa. JIMEHHO B 00JacTH JIMHIBOAWAAKTUKH pa3pa0OTaHbl MHOTOYUCICHHBIE BapUaHTHI
kiaccudukanuii 1 00pasipl MOCTPOCHHS YYEOHBIX M PEUYEBBIX CHUTYALNi, HALICJICHHBIX Ha Pa3BUTHE PEUEBBIX HABBIKOB.

OOBEKTOM HCCIIeIOBAHUS SBISETCS MHOSI3BIYHAS pedeBas KOMIETEHIMA Ha ypOKaxX aHTJIIMHCKOTO s3bIKa.

IIpeameToM wuccienoBaHMs SBISIETCS MPOEKTUPOBAHHE 0O0pa30BaTENbHBIX CHTyallMH NpH (GOPMHUPOBAHHU
HHOCTPAaHHO-PEYEBON KOMIETEHIINH Ha YPOKaX HHOCTPAHHOTO S3BIKA.

B craTtee cTaBHTCS LEenb — M3YYUTh MPOLIECC CTAHOBIECHHS WHOSA3BIYHOW PEYEBOM KOMIETEHIUH YYaIllHXCS
IIyTEM MOJEJIUPOBAHUS Y4EOHO-PEUEBBIX CHTyalnuii B coOTBeTcTBHH ¢ DexepanbHbIME [ 0CynapcTBEHHBIMHU
Oo6pa3zoBarenpHbBIME CTaHIApTaMU.

3amauaMu UCCIIeIOBaHUS SBIISIOTCS PACCMOTPEHHE PEeYeBON KOMIIETECHIIMU KaK COCTaBHOM 4acTH MHOS3BIYHON
KOMMYHHUKaTHBHOM KOMIETEHIMM; H3y4YeHHE METOIMKH MOJAEIHPOBAaHUS Y4eOHO-pPEUYEeBBIX CHUTyaIli Ha YpOKe
AHIIIMICKOTO s3bIKa; CPAaBHEHHE HAJIMYMs YIPAKHEHUH pedyeBbIX cuTyanuii B pasueix YMK; pazpaborath yrnpaKHEHHUs.

I'maBHBIM MeTOIOM, KOTOPBIN HCIONB30BAJICS B JAHHOM MCCIIEOBAaTENbCKOM paboTe, SBISIETCS aHAIU3
Hay4YHOTO MaTepuaa B IIeJaroru4eckoi Jureparype.

Hay4Has HOBHM3HA CTaThH 3aKJIIOYAETCS B TOM, YTO B HEM pacCCMOTPEH METO]] MOJICTIUPOBAHUS YIeOHO-PEUEeBBIX
CUTyallMii Ha ypOKaX MHOCTPAHHOTO A3bIKA.

IIpu 3TOM TeopeTHyeckasl 3HAUMMOCTb CTaThbH 3aKIIOYAETCS B UCCIIENOBAHUU BOMIPOCA O CYTH, COAEPIHKATEIBHON
CTOPOHE METOMKH MOJIETIMPOBaHUS YUeOHO-PEUEBhIX CUTYALMi Ha 3aHATHSIX 110 HHOCTPAHHOMY SI3BIKY.

[IpakTHyeckass 3HaUNMOCTb COCTOMT B OCMBICICHHM METOAA MOJIEIMPOBAHNS y4eOHO-PEUEBBIX CHUTyallld Ha
3aHATHUAX 10 HHOCTPAHHOMY SI3bIKY B KaU€CTBE CPEJCTBA PA3BUTHUS PEYEBOI KOMIETECHIIUH yUaIlUXCS.

ConepkaHue pedyeBoii KOMIETEHIIMH 1 ITapaMeTphl ee ChOpMUPOBAHHOCTH Y IIKOIBHUKOB 00JIAIAI0T CII0KHOM
MIPUPOJIOH, TaKk Kak B Ipollecce MPOAYIMPOBAHUS PEUM ydallHdecs CBA3aHBI HE TOJBKO C SI3BIKOBBIM KOMIIOHEHTOM
TpaHCIUPYeMOil HHPOPMAIIMHU, HO U C KOMILJIEKCOM 00Jiee BEICOKMX MEHTANIbHBIX c(ep, 03HaBaTeIbHOW aKTHBHOCTBIO,
a Taxke 0OIIECTBEHHO 00YCIOBICHHBIMU IPUYHHAMH.

Hayunble uccnefioBaHusi B cdepe INCUXOJIOTMYECKON JIMHTBHCTUKK TIOCTYXKWIIM OCHOBAaHHMEM JUISl Pa3BUTHS
JIMYHOCTHO-/ICSITEIBHOCTHOTO METO/la B MEJaroruke W B TPENOJaBAaHHHM HHOCTPAHHBIX SI3BIKOB B LEJIOM. JIMYHOCTHO-
JIeITeNIbHOCTHBIN MOAXOA TpHoOpeTaeT O0COOYyI0 BaKHOCTh [UIS JIMHTBHCTHYECKOH MOATOTOBKM, TaK KakK 3HAHHUE
WHOCTPAHHOTO SI3bIKa MPEJCTABIISET COOOH, B TIEPBYIO OYEPE/Ib, yMEHHE BBIIIOJIHATH PEUEBYIO0 aKTUBHOCTh B COOTBETCTBHH C
SI3BIKOBBIM PEECTPOM, COLMATIBHO-KYIBTYPHBIMI HOPMAaMU U HECIIOBECHBIMU KOMIIOHEHTaMH KOMMYHUKALUH [2].

B kauecTBe omHOTO M3 COCOO0B (POPMHUPOBAHMS YCTHOW PEUEBOM KOMIIETEHIIMH YYaIiuxcsi pasdepemM MeTon
MOJIETIMPOBaHMS y4eOHO-PEUEBhIX CHTYallMii HAa ypOKe HHOCTPAHHOTO SI3bIKA. [IpUMEHSTH METOJ] MOJIEIUPOBAHUS
MOXHO B T€X CIydasX, KOrJa N3y4aeMblii OOBEKT SIBISCTCS CIMIIKOM OOLIMPHBIM, CIO0XKHBIM, TPYIHO ITOJIAIOIINMCS
n3MepeHuto. TaKoBBIMHU SBISIIOTCS M Iporiece (hOPMUPOBAHHMS HABBIKOB TOBOPEHHMS, M INPOIECC PEATBHOTO YCTHOTO
oOmennss Ha WHOCTpaHHOM si3bike [3]. COOTBETCTBEHHO, WCIOJIb30BAHWE METOJIa MOJIEIMPOBAHMS IMPEICTABIISAETCS
MOJIE3HBIM TIPH OOYYEeHHUH HMHOS3BIYHOMY TOBOPEHHIO KaK HambOoJiee CIOKHOMY BHAY PEUYEBOHM NEATEIBHOCTH KaK B
OBJIQJICHNH, TaK U B 00yueHnH. B kauecTBe I7IaBHOTO yCIOBUS YCTHON PEYEBOH AEATEIHHOCTH BBICTYIAET IPUCYTCTBUE
KOMMYHHUKaTHBHOM M TO3HaBaTeJbHOW moTpedHocTH. MHaYe roBops, MEPBOMCTOYHHKOM YCTHOTO OOIIEHHS BCEeTaa
Oynmet curyanus obmenus. [To HamemMy MHEHHIO, IpOIecC O0Y4YEeHHUS YCTHO-PEUEBOM AEATENIFHOCTH Ha MHOCTPAHHOM
S3bIKE HA YPOBHE OCHOBHOTO OOIIero 0Opa3oBaHHMs MOXET OBITh CBEJIEH K MOJEIMPOBAHHMIO y4eOHO-pEUueBBIX
CUTYaIWi, KOTOPbIE UMEIOT ITPU3HAKH HACTOSIINX CUTYAIIMH OOLIEHUsI, B KOTOPbIE MOXKET IOTIACTh YJalluiics.

[IpuMeHuTENBHO K  HalleMy  HCCIEIOBaHMIO  Y4yeOHO-pedeBass CHTyalus IIpeJCTaBiseT  coOoi
KOMMYHUKAaTHBHYIO CHUTYalUIO, allPOKCHMUPOBAHHYIO peaJbHON CHTyalMed oOIieHHs, B KOTOPYIO OyJeT BKIIIOYEH
JIEKCHYECKUH M TpaMMaTHYeCKHH MaTepHayl W HapaMeTpbl KOHTEHTa, OOYCIIOBJICHHBIE OIpE/eJIeHHOM IIelarormyeckom
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3amayedl. Hacrosimass cuTyaumst OOIIEHHST MOXET cOJepXaThb Oe3rpaHuyHBIE 00BEM S3BIKOBOIO 3amaca, a ee
coliepxKarenbHas CTOPOHA MOXKET MEHSAThCS HE3aBHCHMO OT HCXOJHBIX 3HAHMUN ydyaIlMXcs, MOCKOJIBKY 3a4acTyro
CIieHapuil OOILEeHHUs, ONpeesieMblid J)KU3HBIO, TPYAHO mNpeackazyeM. Ecnu ywammecss He OyIyT MMETh NPAaKTUKH B
peleHn y4eOHO-peueBbIX KOMMYHHMKATHBHBIX 3ajad, TO OHH HE CMOTYT C(pOopMHpOBaTH CHOCOOHOCTh CTHXHWHO
UCTONB30BaTh M3y4aeMbIl fA3BIK B CBOEH yCTHOM peun. B 3ToM mnaHe peueByr0 KOMMYHHMKATUBHYIO CHUTYallHIO B
nporiecce ooyuenus Kysosnera H.E. paccmarpuBaeT kak 070K OCTPOCHUS peveBoil nesitenbHoCcTH [1].

Bo Bcex YMK conepkuTcs JOCTaTOYHOE KOJIMUECTBO YIPAKHEHUH [l pa3BUTHUSI HABBIKOB TOBOPEHMS, HAIIPUMED,
OTBETHI Ha BOIPOCHI, 0OCYXCHHE TEKCTOB M PHCYHKOB, COCTAaBJICHUE BBICKa3bIBaHMI. OIHAKO BO BPEMS MX BBINOIHEHUS
YUaIerocs He CTaBAT B ONPEICIICHHBIE OOCTOSTENBCTBA, TO €CTh pedeBas cutyarms (nanee PC) He ncromnssyercs.

500

450 -
400 -
350 -
300 -
250 -
B BCero ynpamHeHnid
200 -
B ¥Ynpa#Hedwa Ha ocHoee PC
150 -
100 -
50 1
0 + T T T

AHFMMACKMA B AHTAMACKWA B 3BE3OHBINA 3BE3OHBIN
donyce 10 dowyce 11 aHramiAcknin 10 aHrnmickurin 11
Knacc Knacc Knacc Knacc

Puc. 1. Cpasnenue nanuuus ynpasicnenuti na ochoge PC 6 paznvlx yueOnukax

JJst 3TOT0 JONONHUTENBHO HaMH HCIIOJBb30BaHBI HECKOJIBKO YIPAXXKHCHUI Ha Pa3iIM4HbICe TEMAaTHKH, KOTOPHIC
MO’KHO BKJIIOUUTH B YUeOHYIO MPOrpaMMy JUIs PAa3BUTHS PEYEBOM NEATEIBHOCTH YYAIMXCs CTAPLINX Ki1accoB. JlaHHbIE
YIpaXHEHHUs TAaK)Ke MOMOTAIOT MOBBICHTH BOBJICUYCHHOCTh W MOTHBALIMIO U 3aKPENUTh HOBBIC 3HAHUS, ITOJIYYCHHBIC BO
BpeMsl ypoKa.

YT10oOBI MPOJEMOHCTPUPOBATE BO3MOXHOCTH BHEIpPEHHMs ynpakHeHHH Ha ocHoBe PC B ypok ¢ ydeToMm
BPEMEHHBIX paMOK, ObLJT pa3paboTaHbl OAPOOHBIE MUIAHKI JABYX ypokoB 1o TeMaM «Food and health» u «Educationy», B
KOTOPBIH IOMHMO yIpakHEeHUsI Ha ocHoBe PC BKIIIOUEHBI N3yYEHHUE HOBOM I'PaMMATHKH U CJIOB, @ TAK)KE MMChbMEHHbIE
yIpaKHEHUsI Ha 3aKperuieHHe MaTepuara.

Takum oOpazom, yueOHO-peueBas CUTyalMsi MOJEIUPYET PEAlbHYI0 MPAKTHKY KOMMYHHUKAIWMH, IPHBIEKAET
yUalUXcsl K OBIIAJICHUIO MHOCTPAHHBIM SI3IKOM IIOCPEIICTBOM Y4YacTHsi B PEUEBOM JEATEIbHOCTH, HalleJIeHAa Ha
BBIPa0OTKY HABBIKOB M YMEHHH MPAaKTUUECKOTO XapaKkTepa, MPUHUMAET BO BHUMaHUE WHIMBHYyalIbHbIE 0COOCHHOCTH
YYalyXcsl, BEICTPOCHA 110 NMPHHLMITY OT JIETKOTO K CJIOKHOMY M JOCTYIHA JUIA OOLIEro MOHUMAaHHs y4allUuXCs, 4TO
CIOCOOCTBYET CO3JIaHUIO OJIArONPHATHOM CPeIbl Il 00yYEeHHS.
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Abstract. The article is devoted to the theoretical and practical aspects of the research of the method of
modeling of the speech situation when forming the foreign language speech competence. The issues concerning the
purposes and the contents of the foreign language teaching according to FSES are discussed in the present article.
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AHTU®JIATOTEHHBIE CBOMCTBA COYETAHHOI'O BBEJIEHUSI ®EPA3OHA
N JIMIIOBUTOJIA ITPU DKCIIEPUMEHTAJIBHOM APTPUTE Y BEJIBIX KPbIC

X.A. I'anues,
MHWII TOY TIMY num. Abyanu ubuu Cuso,
I'HUUN nuranns MuHKCTEpCTBa MPOMBIIUICHHOCTH U HOBBIX TexHosoruit PT (yman6e), Tamkukucran

Annomayusn. B cmamve npusedenuvl pe3yiomamul npomue080CHAIUMENIbHOL0 GIUSHUSL COYEMAHN020 86€0eHUs
Gepazona u 1uno8UMONA Ha NOKA3AMENU PEAKMUBHOCTU KONCHBIX, OPIOUIHBIX KANULIAPOS U SUCIAMUHOBO20 apmpumd
v benvix kpvic. Co2nacHo noryueHHviM pe3yibmamam, covemanmoe egeoenue gepasona u aunosumona (0,5 + 0,02 2 ke
maccewt) docmogepro (P< 0,005-0,001) crudicaem nogvlulenHyl0 NPOHUYAEMOCHb KONCHBIX U OPIOUHBIX KANULIAPOS, d
Makdice 3aMemno ymenvuiaem o6veM 60CNANEHHO20 CYCMABA HA (POHE 2UCAMUHOB020 APMPUMA NO CPAGHEHUIO C
KOHMPONbHBIMU CEPUIMU.

Knrwouesvie cnosa: ghepason, benvle Kpvicol, IKCNEPUMEHN.

AKTYaJIbHOCTb. Y CTaHOBJICHO, 4TO d(HpHbIe Macia, (hJIaBOHOMIBI M TOJIMCAXapUIbl 00JIalal0T aKTHBHBIMU
TeraTo3allUTHBIMM,  JKETYETOHHBIMH,  QHTUTOKCHYECKUMHM,  CIA3MOJIMTHYCCKMMH  THIOJUIHAAEMHYCCKUMH,
MEeMOpPaHOTIPOTEKTOPHBIMH, AQHTHOKCHIaHTHBIMH, THITOTJINKEMUYECKIMH, MIPOTHBOMHUKPOOHBIMH,
aHTHOAKTepHATBHBIMH, aHTH()YTOLUIHBIMYA B TPOTHBOBOCTIANTNTEIBHBIMU CBOHCTBAMH M 3((EKTUBHO MPUMEHSIOTCS B
aspodurorepanuu, apomarepanui [1, 2, 6, 8,9, 11-13].

[IpoTnBOBOCIIANUTENEHBIE CBOWCTBA 3(HMPHBIX Macel COCTaBa MHOTHX 3()HMPOMACIMYHBIX PAaCTCHHH, Kak
MIPaBUJIO, TIPOSIBISIIOTCS. B OCHOBHOM 3a CYET CyMMAapHOTO 3()(eKTa pa3inuiHbIX OMOJIOTHYECKH aKTHBHBIX BEIIECTB MX
COCTaBa.

HeoOxomuMo oOTMeTHTB, 4YTO JaHHBIH J(dekT mnposisercs Onaroxaps MeMOpaHOCTaOHIM3UPYIOIINM
CBOMCTBaM J(QUPHBIX Macel, KOTOpBIe, CHHXKAasg TMOBBIIICHHYI0 TPOHUIAEMOCTh KalWUIIPOB, TEM CaMBbIM,
NPEeJ0TBPALIAIOT MOBPEXKJICHHSI KIETOK M 0CNadeBaloT MpoLecC IKCCYAATHBHOW (Da3bl BOCHAICHHS M TOPMOMKEHHS
CBOOOIHOPAIMKAIBHOTO OKUCIICHHUS ITyTeM 00E3BpEKUBAHUE CBOOOIHBIX PaJMKAIIOB, 00Pa30BaBIIMXCS 10/ BIUSHUEM
MPOOKCHIAHTHBIX (hakTopos [2, 3, 11, 13, 14].

YcraHoBineHo, 4To 3¢QupHBIE Maciia TepaHd PO30BOM, JlaBaHABI, (eHxess, JaBpa O1aropoHOTO, KOpHAHIpPa
MIOCEBHOTO, MOXOKEBEJIbHHKA 3€paBIIaHCKOTO, OapXaTLEB MEJKOIBETKOBBIX, IOJBIHM TOPBKOW, JIMMOHa Meiiepa
00J1a1atoT TPOTHBOBOCHAIHUTENBHBIMH, CIIAa3MOJIMTHIECKIMHI CBOWCTBAMU HPH Pa3iIMYHBIX BOCIAJIHMTENBHBIX MpoLeccax
Onarogapst HATMYHUIO KaUBIPYKPEIUIIONIET0, MEMOpaH CTAOMIIH3UPYIOIIETO M aHTHOKCHAaHTHOTO aeiicTsuii [1, 10, 11].

CoriacHO IHUTEpaTypHBIM JaHHBIM, (IABOHOU/BI U MTOJHCAXAPUIbI B COCTABE JICKAPCTBEHHBIX PACTEHUI TaKKe
00J1a1af0T MPOTHBOBOCTIAIMTEIBHBIME CBOMicTBamu [16, 17].

Hcxong u3 gero Hamu ObliIa MOCTaBJIEHA 3aJa4a M3YYHTh IMPOTHBOBOCHAJIUTEIBHBIE CBOMCTBA COBMECTHOIO
npuMeHeHus: d(QUpHBIX Macel ¢ mojucaxapua ¥ - (uiaBoHouAcojepkKamuM cpeactBoM @Depa3oHoM Ha (oHe
9KCIEPUMEHTAIBHOTO BOCTIAJICHHU S, BOCIIPOU3BEICHHOTO Ha OEJIBIX KphICaX.

Ilesblo Hcce0BaHNS IBWJIOCH H3YYEHHE TPOTHBOBOCTIAIUTENBHBIX CBOMCTB COBMECTHOT'O BBEACHUS
(depaszona u 3pUpHBIX Maces OeNTbIM KpPbICaM.

Marepuaibsl 1 MeTOIbI HccaeqoBanus. M3ydeHsl npoTHBOBOCTIATUTENNEHBIE cBOMicTBa DepazoHa v 3UPHBIX
Maces Ha PeaKTUBHOCTH ITOJIKOXHBIX, OPIOIIHBIX KalMUIIPOB M Ha MOJENM I'MCTAMHUHOBOTO apTpuTa Ha 145 Oenbix
kpbicax Maccoil 190-200 r. DxcnepuMeHTaNbHBIX JKUBOTHBIX COJEpPXaJld B CTAHJAPTHBIX YCIOBUSX BUBApus NpHU
€CTECTBEHHOM OCBelleHUU. Bce HameueHHblE HCClIeIOBaHMs MPOBOJMINCH COINIAaCHO MoyiokeHusM KoHBeHnuu mno
ouostuke Cosera EBpomsl (1997), EBporelickoli KOHBEHIIMM O 3alIUTE MMO3BOHOYHBIX JKUBOTHBIX, HCIIOJIB3yEMBIX B
Hay4HBIX HccienoBanusx (1996), a Taxoke corntacHo XenbcnHCKo# neknapaunyu Beemuproii Acconmanuu (1986).

JKuBoTHBIe OBUTH pacmpeneneHs! Ha 6 cepuii mo 6 ocobeii. ®epa3on BBoxmn B fo3e 0,5 I/Kr, TUIOBUTON B
no3e 0,02 r/kr; pepason + mmumoBuTon B 1o3ax 0,5 + 0,02 r/kr; onmumernn 0,02 r/kr u 6yraguen 0,05 T/kr Maccel Tena.

BiusiHMe MCTIBITYeMBIX CPeACTB HAa MPOHHMIAEMOCTh OPIONIMHHBIX KAMJUIIPOB OMPENENSUIH MO KOJIHUYECTBY
aCIMTUYECKON JKUAKOCTH OpPIOIIMHHON TOJOCTH TOCie dYeTHIpeX dYacoB oT Hawanma BBepeHus 0,5 % pacTtBopa
dbopmanuHa B 00beMe 5 MI M MO pa3HUIlE 00beMa KUAKOCTH, TOMYyYEHHOW W3 OPIOIIHOW IMOJIOCTH IMOJOMBITHBIX U
KOHTPOJIBHBIX KPBIC, CYJMIIN O XapaKTepe JeHCTBUS U3y9aeMbIX CPEJICTB.
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I'McTaMUHOBBII apTPUT BBI3BIBAIM MHBEKLIMEH I0J arnoHeBpo3 rojeHocromnHoro cycrasa 0,1 mu u 0,05 mn
0,1 %-ro pacTBOpa COOTBETCTBYIOLUIMX MEAMATOpOB BocnaneHus. OObeM BOCHAJCHHOH CTOIBI ONpPEIeIsTN
OHKOMETPUYECKMM MeTOA0M. [IpOHHIIAeMOCTh KOXHBIX KaNHJUISIPOB ONPEACISLIM 10 MOAWGHUIIMPOBAHHOW METOAMKE
10.H. Hypanuesa u I'.B. Meanuka (1970) [7].

Pe3yabTaTsl neeneqoBanmus. CoryiacHO puc 1, Y KOHTPOJIBHBIX KPBIC BPEMsl OKPALIMBAHMS KOXKH JIANIOK MOCIIe
HAHECEHUs] KCHWJIoJIa HacTynuio B cpemHeM uepe3 170,0 = 7,6 cex. IlpensapurenbHoe BBeneHue depazoHa B jpo3e
0,5 r/xr maccel, umosurtona B mo3e 0,02 r/kr u ¢epason + munosutona B gose 0,0 + 0,02 r/kr Macchl HOCTOBEPHO
TOPMO3WJIO TIPOHHIIAEMOCTh KOXKHBIX KallMIUIIPOB. BpeMs okpalmnBaHUS JIANIKKM YKa3aHHBIX CPEICTB IO CPABHEHUIO €
KOHTPOJIBHBIMU TpyHmamu ymiauHsnock Ha 35,3 %, 64,7 % u 82,3 % coorserctBenHo. Ilpemaparsl cpaBHEHUS
omumetrH B go3e 0,02 /KT Macchl B CpeAHEM YIUTHHSII BpeMsl okpammBanus Ha 34 %, a OyramueH B mo3e 0,05 r/Kr Maccel
Ha 70,9 %.

Takum 00pa3oM, IOJyYeHHBIE Pe3yNIbTAaThl CBHACTENBCTBYIOT O TOM, YTO COYCTAHHOE BBEICHHE (epa3oH +
snoButona B po3ze (0,5 + 0,02) r/kr maccsl mo s dexruBHocTH goctoBepHo (P< 0,001) nmpeBocXoanuT aHAJIOTHMYHbIE
CBOICTBA NpENapaToB CPABHEHMUS M JINTIOBUTOJIA, BBEICHHOTO KKIBIH B OT/IEIBHOCTH.

Bpewmst okpalmBaHus JamoK B CEK.

350
300 T T
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200 =
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KOHTPO/1b ®epaszoH-0,5 Nunosut-0,02 ®epas+aunosut Onumet-0,02  byTtaaueH 0,05

Puc. 1. Buusnue coemecmnoz2o 66edenus ¢€pd30Hd U unosumona Ha nPpOHUYAeMOoCmsb KOMNCHbIX Kanuisipos y benvix KpblC

AntunponudepaTHBHOE JCUCTBUE TAareToja M3ydald Ha SKCIHEPHUMEHTAILHONH MOJENM MEPUTOHUTA Yy OeJbIX
KpbIC. [1oONBITHRIM KHUBOTHBIM 32 40 MUHYT 0 MHBEKIHU (OpPMAIMHA BHYTPHIKEIYJAOUHO BBOAMIM HCIBITYEMbIe
CpEeACTBa B YKA3aHHBIX J103aX. KOHTPOIBHBIM KMBOTHBIM BBOAMIIN PACTUTEIEHOE MAcll0 B COOTBETCTBYIOIIEM O0BEME.
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Puc. 2. Bausnue couemarnno2o 66edeHus gbepa3ona u junoeumaoJia Ha npoHuyaemocno 6piOZMHle Kanuuiipoe

CorjacHO TOJYYEHHBIM pe3ylbTaTaM, y KOHTPOJIBHBIX JXHBOTHBIX KOJHYECTBO HAKOIUICHHOH 3a 4 wyaca
aCIMTUYECKOH XKUIKocTH ObLTO paBHO 2,7 £ 0,05 M. (puc. 2).

HcnopiTyeMble CpeicTBa W Ipemaparhl CPaBHEHUS, BBEICHBI [0 WHBEKIHU (POPMAJMHA, JIOCTOBEPHO
YMCEHBIIAM 00BEM aCIUTUYECKON KHIKOCTH. B cpenHeM, B OPIONIHOM MOJOCTH KPBIC, JICYCHHBIX HCIBITYEMBIMU
cpencrBamu, B ToM guciie hepasonom (0,5 T/KT), KOJHMYECTBO KHUIKOCTH IO CPABHEHHIO C KOHTPOJIBLHBIMHU KHUBOTHBIMHU
yMeHbIIanoch Ha 59,25 %, B cepusx, JEUCHHBIX JUMOBUTOIOM B fo03e 0,02 r/Kr mMacchl, KOJMYECTBO JKUAKOCTH MO
CpPaBHEHHIO C KOHTPOJIBHBIMH YMEHBIIAJIOCh Ha 59,2 %, mpu coueTaHHOM BBEJICHHUHU (epa3oH + TumoBuTon B go3ax (0,5
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+ 0,02) r/kr Macchl KOJMYECTBO XXMIKOCTH B OPIONIHOW IMOJIOCTH Kpbic yMmeHbmanock Ha 70 %. Ilon nelicrBuem
npenaparoB cpaBHeHHs oiMerunHa B no3e 0,02 r/kr u OyTtaguena B no3e 0,05 r/Kr Macchl KOJIMYECTBO aCKETUUECKOM
KHUJIKOCTH B cpeiHeM cocTaBuio 44 %, 74 % COOTBETCTBEHHO.

IlonyueHHble [aHHBIE CBHAETEIBCTBYIOT O HAJIHMYUM BBIPAXKEHHOTO aHTHONPOTEKTOPHOrO JeHCTBUS
COYETAaHHOTO BBEJCHUsS (epa3oHa —+ JIMIOBUTONA, HPOSBISIONIETOCS B IOBBILICHHH CTOHKOCTH KallWUIAPOB U
YMEHBIIIEHUH UX IPOHUIIAEMOCTH.

Hapsizy ¢ 3TuM, HaMu OBIJIO N3y4YEHO BIMSHHAE COYETAHHOTO NEHCTBHS (Depa3oHa + JIUIIOBUTOJNA B yKa3aHHBIX
J103aX Ha TEYCHNE THCTAMUHOBOTO M CEPOTOHHHOBOTO apTpHTa Yy OCIIBIX KpPbIC.

Tabnuya 1
Biusinne KOMIIEKCHOT0 BBeAeHHA (hepa3oHa M JTUIIOBUTO/1A
HA TeuyeHHe THCTAMHHOBOTO apTPHUTA Y Gebix KpbIc. (N = 6-8)
Cepust OIIBITOB H 1036l B I/KT O0beM 0TEUHOIT JTanKH, Yepe3 B ML U Yo
Hcxonmbie % | 30 muH. | 1,5 gac. | 3 yac. I 4 gac.
I'ucramun 0,1 %-0,1 M1 oA anIOHEBPO3 TOJICHOCTOIIHOI'O CYCTaBa
Kourponbubie 1,2+0,01 1,6 £0,01 2,3+0,01 2,0+0,02 1,6 £0,03
100 58 % 91 % 66 % 33,33 %
Depazon -0,5 1,2+0,03 1,5+0,03 1,7+0,01 1,5+0,02 1,3+0,01
100 36 % 54 % 36,4 % 18 %
JIunosuron-0,02 1,1 £0,04 1,4 £0,04 1,6 £0,02 1,3+£0,01 1,2 £0,05
100 40 % 50 % 30 % 5%
®depazon 0,5 + nmunosuroin 0,02 1,05+ 0,01 1,4 +£0,02 1,6 £0,03 1,4 +£0,01 1,15+0,02
100 271 % 45 % 273% 45%
Omumerun-0,02 1,0+ 0,01 1,6 £0,02 1,7+0,01 1,5+0,05 1,3+£0,01
100 45 % 54 % 36,4 % 9%
byrannen-0,05 1,15+0,02 1,3+0,01 1,45+ 0,06 1,3£0,01 1,18 £ 0,03
100 30 % 45 % 30 % 21%

IIpumeuanue: moxaszatenn 3PPEKTHBHOCTU UCIBITYEMBIX CPEACTB M KOHTPOJNBHBIX TPYMI JaHBI B NPOIEHTAX MO OTHOMICHHIO K
HCXOIHBIM JAHHBIM.

CornacHo TOJTY4YEHHBIM pe3ysbTaTaM, NMpHUBEIEHHBIM B TaOmuie 1, 00bEM BOCHAIEHHOTO TOJEHOCTOIHOTO
CycTaBa KOHTPOJBHBIX KpbIC uepe3 1,5 yaca OT Hayana BBelIEHMsS (JIarOTC€HHOTO areHTa TMcTaMKHA 10 CPAaBHEHUIO C
HCXOIHBIMU JaHHBIMH yBenuuuBaercss 1o 91 %, a depe3 3 waca HabmogaeTcs MHpOIECC OOPAaTHOTO pa3BUTHA
BOCHAJICHUS, TJIe 00BEM cycTaBa yMeHbIaeTcs 10 66 % u uepes 4 gaca 10 33,33 %.

B cepusix, moiydaBimux depazon (0,5 r/kr) Macchl Tena, 00bEM TOJICHOCTOITHOTO CYCTaBa MO CPABHEHHUIO C
HCXOJHBIMU TAHHBIMU CHUKaeTcs 10 36,4 % u uepes 4 yaca 10 18 %, uro Ha 29,6 u 15,33 % nyuuie, uem nokazarenau
KOHTpPOJIbHOM rpynmbl. Hanbonee s dekTnBHOE MPOTHBOBOCHATIMTENIFHOE EHCTBHE HAOIIONAIOCH B CEPUSX, JICUEHHBIX
¢depazon + mumosuron (0,5 + 0,02 r/kr) u Oyramuerom (0,05 1/kr) mMacchl Tena. O0bEM BOCHAJICHHOTO CYCTaBa IIOJ
BIMSIHAEM YKa3aHHBIX CPEICTB [0 CPAaBHEHHIO C HCXOAHBIMU JaHHBIMU 4epe3 3 waca coctaBuna 27,3 %, 30 % u gepes 4
yaca 4,5 %, 2,1 % cOOTBETCTBEHHO.

[Ipu cpaBHUTETFHOM aHaNH3€ BEIBICHO, YTO cOodeTaHHOE BBeneHHe (epa3oH + mumosutodn (0,5 + 0,02 r/kr)
Macchl Tejla MO CpaBHEHHIO C (epa3oHOM, JHMIIOBUTOJIOM M OJIMMETHHOM OKasbiBaeT Oosee 3¢ ¢eKTHBHOE
MIPOTUBOBOCIIANIUTENLHOE JIEHCTBIE M HE3HAYUTENILHO YCTYNaeT OyTaAnoHy.

Takum 00pa3oM, NOTyYEHHBIE PE3YJITAThl CBHJIETENBCTBYIOT O TOM, YTO COYETAaHHOE NPUMEHEHHE d(PUPHBIX
Macen ¢ (IIaBOHOWJ- M MOJIMCaXapHII-COJEPIKAIINM CPEeACTBOM (epa30OHOM OKa3bIBaeT JOCTATOYHO BhIPAXKCHHBIN
MIPOTHBOBOCTIANIUTENBHBIA  3((eKT, UYTo, MO BCEH BEPOSTHOCTH, CBSI3aHO C KAMWULIP YKPEIULIIONUMH |
MeMOpaHCTaOMITM3UPYIOIIMME CBOWCTBAMH yYKa3aHHBIX CPEJICTB.
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ANTIFLAGOGENIC PROPERTIES OF COMBINED ADMINISTRATION OF FERAZONE
AND LIPOVITOL IN EXPERIMENTAL ARTHRITIS IN WHITE RATS

Kh.A. Ganiev,
Avicenna Tajik State Medical University,
State Research Institute of Nutrition of the Ministry of Industry and New Technologies
of the Republic of Tajikistan (Dushanbe), Tajikistan

Abstract. The article presents the results of the anti-inflammatory effect of the combined administration of
ferazone and lipovitol on the reactivity of skin, abdominal capillaries and histamine arthritis in white rats. According to
the results obtained, the combined administration of ferazone and lipovitol (0.5 + 0.02 g kg of body weight significantly
(P< 0.005-0.001) reduces the increased permeability of skin and abdominal capillaries, and also significantly reduces
the volume of the inflamed joint against the background of histamine arthritis compared with control series.

Keywords: ferazone, white rats, experiment.
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THE SYMBOLISM OF BASIC HUMAN EMOTIONS IN ART HISTORY

M.Yu. Malykh®, Yu.A. Zobnina?
12 Master in Art Management
! Universidad Internacional de Valencia, Spain,
2 Rome Business School, Italy

Abstract. This article examines the existence of visual symbols that are repeated throughout the history of art,
evoking basic emotions in a person, regardless of nation, culture, age, gender, religion. At the same time, distinctions
are made between the sensory, that is, based on previous experience and the social environment, and the emotional,
that is, biologically dictated, perception of art objects. A deep understanding of the relationship between basic symbols
and basic emotions is applicable in psychoanalysis of the human condition, psychotherapy, marketing.

Keywords: art history, symbolism of basic human emotions.

The modern understanding of emotion suggests that it is inherent in all people and manifests itself in exactly
the same way in all cultures, regardless of residence. Some scholars acknowledge the existence of basic emotions, while
others dispute them, preferring to see emotions as a function of perceptual and cognitive processes only. These
psychologists for the most part believe that individuals construct emotions from their life experiences, that emotions are
a product of culture, socialization, and learning. In their opinion, a person constructs emotions in the necessary quantity
depending on the needs of the situation and his or her own abilities.

There is also an opinion that the manifestation of emotions is common to all. The main criterion is the presence
of a physiological basis (the brain structures responsible for emotions).

Among the scientists engaged in this question we can to single out M. Arnold, P. Ekman, N. Frijda, J. Gray,
C. lzard, W. James, W. McDowell, O. Morer, K. Otley, P. Johnson-Laird, J. Panksepp, R. Pluchik, S. Tomkins, J.
Watson, B. Weiner.

An important part of the realization of man in his values, knowledge, desires is manifested through art. In turn,
art forms a kind of social code, through which society reads the objective manifestation as a whole. J.J. Roginsky talked
about this in his works, developing "age types of characters", as well as the multifaceted importance for anthropology of
paleolithic art [Roginsky, 1965, 1969].

J.J. Roginsky offered his hypothesis of the origin of art, based on the psychophysiological foundations of our
perception [Roginsky, 1982]. The ability and need of the human psyche to be "excited by novelty" and to experience
aesthetic experiences from visual aesthetic stimuli leads to the development of visual creativity ("art-image"), and the
need to eliminate the arrhythmia of our brain work potentiates the development of musical and verbal creativity, as well
as dance ("art-rhythm').

We consider it necessary to note that human manifestation in art is realized through the senses, while the
emotional understanding of art depends on the person's experience gathered at his/her sensual level. Human experience
forms the instinct of self-preservation, collecting in it an educational complex of understanding of the social
environment around him. Richard Dawkins suggests that emotion should be seen as a manifestation of a natural
biological function of the human being, and feeling as the collected experience of lived emation. Thus, any object of art
will depend on the amount of knowledge of the person viewing and listening to the work of art. In humans, aesthetic
experiences are very closely related to emotional appreciation, and the concept of "beauty"” in all peoples and in all
cultures is identical with "goodness."

It cannot be overlooked that aesthetic behaviors are characteristic of very many animals, including primates.
According to the archaeological evidence, the manifestation of the aesthetic component in hominid tool-making begins
in the Lower Paleolithic. The gradual realization of aesthetic experiences in the Upper Paleolithic culminated in the
emergence of art in Homo sapiens. Rhythm, symmetry, proportions, color, and shape were tuned to these perceptual
stimuli by our analyzers during phylogenesis, and they determined the development of the sense of beauty and harmony
in hominids. Since antiquity, philosophers have believed that such concepts as proportionality and order relate to
beauty, and modern aesthetics increasingly emphasizes the biological basis of the aesthetic sense. Modern neurasthenic
research confirms universal biological laws and principles of the search for beauty and harmony in nature and the space
around us, the same laws that allow us to perceive and appreciate works of art.

© Malykh M.Yu., Zobnina Yu.A. / Mansix M.YO., 306uuna F0.A., 2023
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Throughout the history of mankind, art as a way of self-expression has described emotions through symbols
and artistic images. For example, the most important theologian of the Middle Ages, Thomas Aquinas, had a unique
memory and argued that we remember and pay attention only to something emotionally affects us. “Memory is
connected with attention, so you need to “feel attached to what needs to be remembered, because what is strongly
imprinted in the soul does not slip out of it so easily. Sensible things are more accessible to human knowledge.
Knowledge that is not associated "with any bodily likeness" is easily forgotten. Therefore, one should look for “symbols
inherent in those things that need to be remembered. They should not be too famous, because we are more interested in
unusual things, they are more deeply and clearly imprinted in the soul. <...> Following this, it is necessary to come up
with similarities and images».

From the end of the 19th century influenced by the discoveries of Charles Darwin and the theory of
psychoanalysis by Sigmund Freud, philosophers and psychologists have repeatedly attempted to reconstruct the history
of emotions, using in some cases the results achieved by artists. Despite the fact that the biological mechanisms in the
human body have changed very little (including the humoral regulation responsible for emotions) over the past couple
of thousand years, the ways of expressing feelings have changed over the centuries.

In some historical periods, people expressed their emotions vividly, in others they suppressed them due to a
lack of courage or necessity. Emotions and feelings were presented to people, either as the highest goal and grace, or as
diabolical machinations.

After the discovery of the ancient sculpture of Laocoon in Rome in 1506, artists began to pay attention to
deeper feelings after a long period of the Middle Ages, when art had an incorporeal and insensitive expression.
Leonardo da Vinci wrote a treatise on "movements of the soul”, describing various emotions.

At the end of the 17th century, the court painter of the King of France, Charles Lebrun, classified emotions and
facial expressions. He talked about the place where the expression of our emotions is concentrated. It was a triangle
between the nose and the eyebrows, furrowed with folds of amazement, or flattened under the pressure of irresistible
desire, or riddled with grimaces of frenzy.

Convinced that "most of the mental movements find their expression in the movements of the body," the first
artist of the King of France followed the physiological theories of his time, according to which the soul, which serves as
the focus of emotions, occupies a special place in the body.

Lebrun's theories influenced American scientists Paul Ekman and Wallace Friesen. In the 60s. 20th century
they conducted cross-cultural studies to see if there really are emotions that men and women of different nationalities
and cultures express in the same way around the world. A similar hypothesis was also expressed by Charles Darwin
when he formulated the thesis about the universality of emotions, observing the emotional reactions of primates.
Darwin, considering expressive movements as rudimentary manifestations of previously expedient actions
(supplementing this basic position with two others: expressive movements are manifestations of the nervous system
discharge and some expressive movements could arise due to contrast; gestures opposite to those expressing known
feelings start to be used as expressive movements of opposite feelings). The connection of emotions with truths is
beyond doubt.

McDougall distinguished a set of elementary, or primary, instincts, each of which is accompanied by some
emotion, such as the fight instinct (the accompanying emotion is fear), the flight instinct (the feeling of self-
preservation), the instinct of procreation (jealousy, female timidity), the instinct of acquisition (the feeling of property),
the instinct of construction (the feeling of creation) and, finally, the herd instinct (the feeling of belonging).

These basic universal emotions have been portrayed by the same symbols since ancient times, regardless of the
nationality and cultural environment of the artists. The work analyzes the history of art from the point of view of the
two most basic and existential feelings: love and fear. Most of the basic symbols that have survived and are common
today were created in the Ancient World and Antiquity. This may be due to the fact that it was not customary to display
facial expressions on frescoes, rocks, dishes due to the lack of skills and focus on individual human experiences. In
order for the viewer to understand which mythical character is represented in the art object, he was surrounded by
various distinctive symbols.

"The opposite of basic are variant emotions, whose external manifestation is culturally and personally
conditioned and is often conventional (contractual) or purely individual in nature. "

Elementary emotions/feelings are as simple as possible, further indecomposable into even simpler
emotions/atoms. The nature and manifestation of elementary emotions/feelings cannot be changed in the same way that
one cannot (in the usual way) change an atom. Disgust is the same disgust in Africa, in the Vatican, in a schoolboy, and
in an old lady.

One of the brightest researchers of the emotions of our time is Paul Ekman, he identifies seven basic emotions:
joy, surprise, sadness, anger, rage, contempt, fear.

The analysis of the art history from the point of view of the two most basic and strong emotions, which include
emotions from Ekman’s classification — love (which in wider version include also joy and sadness) and fear (which can
provoke surprise, anger, rage, contempt) — shows that despite the different attitudes towards feelings and the ways of
their manifestations, the basic symbols were formed in the era of antiquity. For example, the myth of the love of Cupid
and Psyche was a symbol of pure quivering and romantic love in Antiquity. Then in the Middle Ages, true love was
only love for God, often in the paintings the opposition of the divine (angels) and the sinful — hell was used. In the
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Renaissance, interest in myths increases and Cupid enters the scene again. Today, Cupid is often used at
weddings, engagements, and is the symbol of Valentine's Day. Sometimes in a too romanticized form, but even after
2.5 thousand years it is recognizable by everyone as an image of love.

Cinema is the sphere of human expression in art, which evokes emotions within the framework of the plot set
by the screenwriter, and subsequently by the director. The primary basis of everything in cinema is a symbol, which like
nothing else displays or complements the artistic image. Consequently, the symbol is deep in human consciousness and
is stored there in the form of a unique code, which in visual contact with a certain associative series complements it and
forms in the perception of the viewer a complete artistic series. The uniqueness of the symbol for cinematography lies
in the fact that it acts as an "artistic platform™ for the spatial and temporal reality of the film.

It is clear from the history of cinema that the same symbols wander through the eras, often without changing
their semantic meaning, but only expanding its scope.

As the world enters the third year of pandemics, confidence in the end of Covid-19 in 2022 is expressed more
widely and the need of being united and working together as never is widely spread on the planet: slogan “we are in this
together” is actual nowadays.

The positive state of mind, creativity, sense of being united are the values highly promoted today. Pantone has
created a new color to define 2022, called “unbounded optimism” — a blend of blues, violets and reds “displays a
spritely, joyous attitude and dynamic presence that encourages creativity and imaginative expression” — states the brand.

Paint company Dulux announced Bright Skies as its Color of the Year 2022 — the airy and refreshing shade
“perfectly captures the optimism and desire for a fresh start that is the mood of the moment” — declares the brand. And
we remember from our research, that blue is the color which has universal positive association in all the cultures around
the globe. Brands, markets, communities are eager to provide joy in pe Brands, markets, communities are eager to
provide joy in people’s lives — the use of archetypes and symbols triggering positive emotions and reducing anxiety is
all around. around.

All in all, as it mentioned above it is crucial to analyze the human emotions and how they are expressed in
different eras via various art symbols. Today people prefer consuming information in a visual form because the content
is more appealing, engaging and easy to understand. Knowing the meaning of symbols allows people more accurately
understand the emotions, psychology of a person who uses and surrounds himself with these symbols. That allows to
make communication between people more effective, conflict-free, regardless of the origin, culture and native language
of the individual.
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CHUMBO.IN3M BA30OBBIX UEJIOBEYECKHX SMOIIMI B UCTOPUU UCKYCCTB

M.IO. MaJ‘IbIXl, 10.A. 306uuna’
L2 MarucTp apT MeHeKMEHTA
! MexayHapoaHbiil yHuBepcuteT Banencuu, Mcnanus,
Pumckas mkoja 6usneca, Uramus

Annomayusn. B 0annoii cmamve paccmampueaemcs cywecmeosanue U3y aibHblX CUME0I08, NOSMOPAIOWUXCA
HA 6CEM NPOMSICEHUU UCMOPUU UCKYCCME, BbI3bIBAIOWUX DA306ble IMOYUU 8 HeN08eKe, GHe 3A8UCUMOCIU OM HAYUU,
KYIbIMypbl, 803pdcma, noid, eepoucnogedanus. IIpu s3mom npogoosamcs pasiudus mMedncoy 4YECMBEHHbIM, MO echib
OCHOBAHHOM HA NpedblOyweM Onbvime U COYUATbHOU cpede, U IMOYUOHANbHLIM, MO eCmb OUOoL02UHecKU
NPOOUKIMOBAHHOM, BOCHPUAMUU NPeoMemog uckyccmea. Inybokoe nonumanue 63aumocésnsu 06a306blX CUMBONO8 U
6a306b1X IMOYULL NPUMEHUMO 8 NCUXOAHANU3E COCMOAHUS Yel08eKd, NCUXOMEepanuu, MapKemuHze.

Kniouegvie cnoga: ucmopus uckyccme, cumgonusm 0a306bix 4ei08eueckux dIMOYulL.
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