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Physical and mathematical sciences
du3zuko-MaTeMaTHYECKHE HAayKHu

YK 621.315.593
HCCJIEJJOBAHUE YACTOTHOM 3ABUCUMOCTH CONMPOTUBJEHUS IVIEHOK PbTe

T. AXMelIOBl, H. A.]II/IMOBZ, C.M. OTa)ROHOB3, M.M. Xa.]m.11034, K.A. BOTI/IpOBS, 1. Yemonos®
13.5.6 ®depraHckuil rocyJapCTBEHHBIN YHUBEPCUTET,
4 Oepranckuii prnman TamkeHTCKOTO YHUBEPCUTETa MH)OPMAITMOHHBIX TEXHOJIOTHHA, Y30eKUCTaH

Annomayusn. B 0annoil pabome paccmompusaemcs Yacmomuas 3a8ucumMocims conpomugienus nieHox PbTe.
Yemanoeneno, umo conpomusnenue naenox, codepocawux uzbvimokx ceunya oo 0,2 mac. %, ymewvwaemcs c
VeeIuueHueM Yacmomol NUMAarwe20 Hanpsaxcenus, a ois 0opasyos, codepacawux 6oree 0,2 mac. %, nabmodaemcs
yeenuuenue conpomusnenus. Ipu v = 3-10° paznuuue 6 conpomusienuu nieHoK 3HAYUMENHO YMEHLULAEMCS, U
conpomuenenue c1abo 3a6uUcum om Yacmonvl NePemMeHHO20 CUSHAA.

Knrwouesvie cnosa: nonukpucmaiiuieckas nAeHKa, OUdIeKmpudeckds npOHUYAaeMoCnts, 1eKmponpo8ooOHOCb,
INEKMPUYECKAst OIS, KOIPhuyuenm no2nowenus, u3dblmox meurypa, usdblmox CUHYdA.

1. BBeagenue

@OTONPUEMHIKY, CO3MaHHBIE HAa OCHOBE Y3KO30HHBIX ¥ IMUPOKO30HHBIX IONYNPOBOIHUKOB [1],
BBICOKOTEMIIEpAaTypHbIe IUOABI [2], 31eKTponpoBoAHOCT, W JU((dy3us HE OCHOBHBIX HOCHTENEH B TEPMHUUYECKH
OKHCJIEHHBIX TOHKHMX IuleHKax PbTe, BiamsHHME KHCIOpOJa Ha TPAHCIOPTHBIE CBOICTBA B MOJMKPUCTAIIMYECKUX
rieHkax PbTe [4], cTpyKkTypHbIE M ONTHYECKHE CBOICTBA HEJIETMPOBAHHBIX U JIETHPOBAHHBIX CYpbMOIl TOHKHX IICHOK
TeJUTypuza cBUHIA [4] , a TakkKe BIMSHHE HECTEXMOMETPHH Ha MPOLECCH OKUCICHUS B N-THIIA TOHKUX IuieHOK PbTe
H3yuYeHBl B JaHHOW cTathe [6]. B wmccnenoBanusx [7] oOHapyxeHBI MHOPpPAKpacHBIC (POTOIIEKTPUUCCKHE CBOHCTBA
cronbyateix mieHok PbTe, nerupoBanHbix TeurypoM. HecMoTps Ha Oosnbiine koiuuecTBa pabor [8, 9, 10], Hapsamy ¢
JIOCTOMHCTBAMH IICHOYHBIC AJIEMEHTHI ITOYIPOBOAHUKOBEIX coennHeHnid PbTe obmanmaroT u psgom HemoctaTkoB. K
YHCITY TOCIEAHHX OTHOCITCS — HENOCTaTOYHAas CTaOWIBHOCTh, IDIOXas BOCIPOWU3BOAUMOCTh CTPYKTYPHO-
YYBCTBUTEIBHBIX CBOWCTB. YCTpaHCHHE JITHX HEIOCTATKOB TpeOyeT YriIyOJeHHOTo WM3y4YeHHs (U3UKH IPOIECCOB,
MPOTEKAIINX B HEOJHOPOTHBIX MOIYIIPOBOTHUKOBEIX TUICHKAX.

B cBmu ¢ 3tiM HamMu ObUTM  u3ydeHB (G (GEKTUBHAS  IUAJCKTPUYECKas IPOHUIAEMOCTh |
ANEKTPOIPOBOINMOCTD MOJIMKPUCTAIUINICCKUX IUICHOK PbTe ¢ HapyIeHHOH CTEXHOMETPHUCH.

2. MeToauka 3KcIiepUMeHTa U 00Ccy KAeHne pe3yJbTaToB.

OnuuM  u3  Haubonee OS(O(EKTHBHBIX METO/MOB  HCCIIEJOBAHUS MEXaHH3MOB  3JIEKTPOIPOBOJHOCTH
HEOJHOPOAHBIX CTPYKTYp SIBISICTCS MCCIEIOBAaHHE 3aBHCHMOCTH CONPOTHUBIICHHS Ha INEpeMEHHOM curHaie. Ecmun
n3ydaemasi IJICHOYHAs CTPYKTypa COAEPKUT 3JIEKTPHUECKH aKTHUBHBIC HEOJHOPOTHOCTH, OKPYKEHHBIE 00JacTIMHU
00BEMHOTO 3apsijia, TO Ha MEPEMEHHOM CHUTHAJIEe BKJIAJ] B AJIEKTPOIPOBOIHOCTh OYAYT BHOCHTH EMKOCTH, CBS3aHHBIE C
HEOJHOPOAHOCTAMU. [Ipruem ¢ yBeIM4YeHHEM YacTOThHI EPEMEHHOTO CHTHajla BKJIAaJX B OOIIYIO 3JIEKTPOIPOBOIHOCTH
obracTeil, coepKanux MEKTPUISCKAE HEOTHOPOJHOCTH, OYIET H3MEHSTHCS.

W3MepeHnsi 4aCTOTHBIX 3aBHCHMOCTEH COMpPOTHBICHUS IuieHOK PbTe mpoBoamimck mo cxeme reHeparopa
TIOCTOSIHHOTO TOKa B MHTepBase dactoT o = (0-10°) I'm. Ha puc. | mokasaHbI 3aBHCHMOCTH COTIPOTHBIICHHIT 00Pa3oB
CTEXHOMETPUIECKOTO cocTaBa W ¢ m30bITKOM Temrypa 0,8 m 3,8 Bec. % OT 4acTOTH MHUTAIOIIETO CHHYCOUAAIbHOTO
HanpspkeHus. 11 00pa3ioB ¢ qpyruM conepkaHueM H30bITKa Te IMorydeHbl aHATOTHIHEBIE 3aBHCUMOCTH.

[Inenkn, comeprkamme CBEpXCTEXHOMETPUIECKUH CBHHEL, BeAyT ceOs mo-apyromy. ConpoTHBIEHHS IIJICHOK,
copepkamux M30bITOK cBUHIA A0 0,2 Bec. %, C POCTOM YacTOThl THTAOIIETO HAMPSHKEHHS YMEHBIIAeTcs, a y
obOpasmnos, comepxammx Oonbie 0,2 Bec. %, HaOMIOZAETCS POCT COMPOTUBICHHs. DTO XOpomio BuUAHO n3 BAX
00pasoB ¢ n30bITKOM cBUHIIA (cM. puc. 2) ipu APb<0,2 Bec% ¢ pocTOM 4aCTOTHI IEPEMEHHOTO CUTHAJIA YTOJl HAaKJIOHA
BAX yBenmuuBaeTcs, 9TO CBUACTENBCTBYET 00 YMEHBIICHUH COITPOTHBIICHHS IIJIEHOK (CM. KpuBbIe 1,2), a mmst APb>0,2
Bec. % yron Hakinona BAX ymensimaercs (kpussie 3, 4).

[Tocte TepMo0OpPabOTKH Ha BO3/1yXe, 3aBUCUMOCTH R(®) 1u1st Bcex 00pa3oB 1mo100HbI JaHHBIM Ha pHc. 1 u 2.

© Axmenos T., Amumos H., Otaxxonos C.M., Xanmunos M.M., botupos K.A., Ycmonos 1. /
Akhmedov T., Alimov N., Otazhonov S.M., Khalilov M.M., Botirov K.A., Usmonov Ya., 2022
8
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R, omi.e8 1A
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1 1 1 1 @ 10_5: T
o ! 2 3 N 6 14 22 30
Puc. 1. Yacmomnas 3agucumocmo conpomusnenus nienok PbTe Puc. 2. BAX naenox PbTe-Pb (1,2) u Pb-Te (3,4) ¢ uzbvimxom
c usovimrxom Te. ATe, sec%:1-0; 2-0,8; 3-3,8 CBUHYA NPU PA3TUYHBIX YACMOMAX NUMawwezo cueHana. o, 1y:

1,3-0; 2,4-4*10°

Kak BHJHO W3 PHCYHKA, PE3KOE YMEHBIICHHE CONPOTHBICHWS IUICHOK HAYMHASTCS MpH gactotax ~10° I
Pasmiraue conpoTHBIIEHUH ITICHOK A7 00pa3IoB ¢ pa3IHIHBIM COAepKaHUEeM N30BITKAa KOMIIOHEHTOB TeM OOJIBIIE, YeM
MEHBILIE YacTOTa NUTarouero curhana. llpu ©>3-10° T'n pa3nuuue B CONPOTHUBJICHUM IUJICHOK 3HAYUTEIBHO
YMEHBIIAETCS ¥ COIIPOTUBIIEHHE CI1a00 3aBHCUT OT YaCTOThI IEPEMEHHOTO CHI'HAA.

YMeHbIIICHHE JIEKTPONPOBOAHOCTH IUICHOK PbTe mnpu TepmMooOpaboTke Ha BO3IyXe OOBICHACTCS
yBEJIMYEHUEM 0apbepoB MPH B3aUMO/ICHCTBUH TUICHOK C KHciIopoaoM. B mienkax PbTe ¢ n3dbiTkom cBuHua 2,2 Bec. %
SHEprus aKTHBALMK diekTpornpoBogroctd 1,5 10%B (6e3 TepMoobpaboTki) npuBeneHo B pabore[4]. Iocie
TepmooOpaboTku  AE, Bospacraer no 0,1 5B, mpm coxXpaHeHHHM THIa TPOBOIUMOCTH, UTO, HECOMHEHHO,
CBUJICTEIIECTBYET 00 YBEMMYECHHUH BBICOTHI MEXKPHCTAJUTUTHBIX OapbhepoB 3a CUET BIMSHUS alcOPOUPOBAHHOTO
muGyHIIPOBaBIOIETO KUCIOpoAa. B momp3y Toro, 4ro pemaromuM (akTopoM B (OPMHUPOBAHHH MOTCHIHAIBHBIX
0apbepoB SBIACTCS B3aUMOJCHCTBHE C KHUCIOPOIOM, TAaK)KE€ TOBOPHUT TO, YTO IUICHKH, ITOJTydeHHBIC MMPH HU3KUX T, 3a
KOPOTKO€ BpeMs TepMOOOpPAaOOTKH, CTAaHOBATCS Ooyiee BBHICOKOOMHBIMH. A HW3BECTHO, YTO 4YeM MeHee T, TeM
UCTIepCHEE IICHKA, CIEI0BATENBEHO, TeM OOIBbIIe KaHAJIOB B CTEHKAaX, Yepe3 KOTOpbIe IUICHKH B3aMMOJACHCTBYIOT C
KHCJIOPOIOM.

B cnyyae mieHok p-tumna (¢ m30bITKOM Te) MPOBOAMMOCTH 0OpazoBaHuEe 0aphbepOB MOXKET MPOUCXOAMUTH 32
CUCT CYHICCTBOBAHUA Ha IpaHUIAX KPUCTAJJIUTOB JIOKAJTIMU30BAHHBIX COCTOSIHUH JJIA OBIPOK, a TAaKXKE CYHICCTBOBAHUA
daser Te ¢ MHOM KOHIICHTpaIel HocuTenel (00pa3oBaHre HEHIeAIbHBIX TeTepPOnepexo0B Ha rpanuie PbTe-Te).

Heo0xoiuMo  OTMETUTH, 4YTO OTHOLIEHHWE ODJEKTPOIPOBOJHOCTH IUIEHOK K  3JIEKTPOIPOBOJHOCTH
MOHOKPHCTAIUIOB (Gy) IPH OAMHAKOBON KOHIICHTPAIlMK HOCHTEIEeH 'Jlg’gr,:, Ha0JI01aeMoe SKCIIEPUMEHTANIBHO, TOpa3zio

MeHbIIe, Hexenn exp(—AE, /kT), T.e.

o

AE,
S T em i)
rae AE, 3HaueHus s)Hepruu akTHBauu. MOXHO MPEANONOKUTb, YTO MHOXKUTENb Gy MEHBIIIE Gy. 3TO TOBOPUT O TOM,
YTO W B CaMHX KPHUCTAJUINTaX HMeeTcs (UIYKTyalisi SHepPTeTHYECKHUX 30H Oojiee MeNKoro Mmacmraba, HeXelnw Ha
TpaHHUIax KpUCTALIUTOB [6]. PaccesHne HOCHTENel Ha rop0ax TaKMX MENKOMAacIITaOHBIX (MIyKTyaluil MPUBOAWUT K
JUCTIEPCHU WX JUTMHBI CBOOOTHOTO MpoOera M K CHIKESHHIO MOABIDKHOCTH B CaMHX KpUCTaJUIMTaX. B cBs3M C 3THM, B
Oo<<OpM-

JuarexTpuueckas MpOHUIIAEMOCTh BEIECTBa ONpeaenseTcs BolpaxenneM £ = 1 + 4wk,  rne, X; = P / E~

AJIKTPUYECKHUST BOCHPUMMYHMBOCTb, KOTOpasl OIpE/esseTcss BHYTPEHHHMH CBOICTBAMM BELIECTBA W 3aBUCHT OT
TNONAPU3YEMOCTH KaXkJ0ro atoma. IlojHblii aumosibHb MoMeHT (P) enuHMIBI 00beMa KpHCTALIMTAa 3aBHCHT OT
3HAQUEHHUH AMIOJIBHOIO MOMEHTAa aTOMOB, M KOJHMYECTBA, U T€OMETPHUYECKOro pacrosoxeHus. CoenHeHne aTOMOB B
MOJIEKYJly ¥ 00pa3oBaHHE KPHUCTAUIUTOB MOIYT M3MEHHUTh OJEKTPOHHYIO CTPYKTYpY U, CIIEI0BaTelbHO,
HOJIAPU3YEMOCTb.

[Tnenku PbTe-Te, PbTe-Pb sistoTcs HeoqHOpOAHBIMU cucTeMaM, coctosiumu u3 PbTe, Te, Pb. Temnypun
CBUHIIA U CBHHEI IMEIOT KyOWYIECKyIO PElIeTKY, a IPOCTO TeIUTYypH — rekcaroHaiabHyto [7]. [Tostomy mienku PbTe-Te

9
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¢ M30BITKAMU CBEPX CTEXHOMETPHUYECKOro Te MpeAcTaBisiioT co00H CHCTEMY, COCTOSIIYIO n3 TopoobpasHbix (PbTe) u
smutunconnanbHeix (Te) obpasoBanmii, a PbTe — Pb — Toipko TopooOpasHbix. B CTpyKTypax aromoB PbTe, Pb, Te
HMEIOTCSI €1ab0 CBS3aHHBIC BaJIEHTHBIC 3JIEKTPOHBI. [109TOMY aTOMBI JIerko 1e(OpMHUPYIOTCS IIEKTPUUECKUM TOJIEM.
DJIEeKTPUYECKOEe TIOJIE BBI3BIBAET OTHOCUTEIBHOE CMEIIEHHE CBOOOIHBIX HOCUTENeW B KpucTamuTax. Kpucrammmrs
MOTYT MMETh 3JICKTPHYECKUI JAWNONBHBI MOMEHT, €ClIHM “LEHTPbl TKECTH MOJIOKHUTEIBHOTO M OTPUIATEIHLHOTO
3apsA70B HE COBMAYT.

Bonbimoe sHauenne >(QQEKTHBHONA IMINEKTPUYCCKOH MPOHMIACMOCTH & B auamasone CBY cessaHo ¢

YCTaHOBJICHHEM IIOJHON MONAPU3ALMA HA BCEX YYacCTKax INICHKH. PocT £, ¢ yBemmduennem n06asku Te oOycioieH

YBEIMUYCHNEM YHCIIA 3JUTUIICOMIATIBHBIX BKIIOUEHUH, KOTOphIe 001aJafoT OOJBIINM JUIOIBHBIM MOMEHTOM. Maitbsie
3HAYCHHS .45 B MK jnanasone 4acToT — ycTaHOBICHHEM CITa00M MONAPH3ALMK M3-32 PASHOCTH BPEMCH PEaKCalii

[4].

Koaddunment nornomenus (MHUMAas 4acTb  AMDIICKTPHUYECKOH  IMPOHUIAEMOCTH)  ONpeNenseTcs
9NEKTPOHHBIMH TE€pPEeX0JaMM, MPOHCXOSAIUMH IPH B3aUMOACHUCTBHM CBETa C IOJIYNPOBOAHUKOM. 3aBHCUMOCTH
PACUCTHBIX 3HAYCHUH JmimE.zs ¥ OKCICPUMCHTAIBHBIX 3HAYCHHH KOY((QHMIMCHTA IOTJIOUICHHS OT SHEPIUH CBETa

CXOJHBI BO BCEX paccMaTpHBaeMbIX IUIEHKaX. JTO MOKA3bIBAaET, YTO HKCIIEPUMEHTAILHO HaOI01aeMble N3MEHEHHS B
cnekrpax noromenus wieHok PbTe-Te u PbTe-Pb oOycnosnensl u3meHenneM ux 3()QEeKTHBHON NUANEKTPUUECKON
MIPOHUIIAEMOCTH B 3aBUCHMOCTH OT 00BEMHOM 10NN CBEpX cTexuoMeTpryeckux Te u Pb.

U3BecTHO, YTO Ha TpaHMIE ABYX cpeil ¢ pasnuuHoil mnomspusamueii (Py, P,) ckauok HampskeHHOCTH
3JIEKTPUYECKOTO MOJIs PaBeH MX pasHocTH (AP = Py — P,). MHbIMU cioBaMu, IpaHuIa pasjiena JBYX Cpell, Ha KOTOpoit
MOJIAPHU3ALUS U3MEHSACTCS Ha HEKOTOPYIO BEJIMYHMHY, OKA3bIBACT HAa BEIMYMHY HANPSHKCHHOCTH 3JIEKTPHUYECKOTO MOJIA
TaKoe XK€ BIIMSIHNE, KaK W MOBEPXHOCTh, A€ HAXOIUTCS ICHCTBHUTENBHBINA 3apsn. ClemoBaTenbHO, IPH OJHOPOITHON
MOJIAPU3ALMY Ha TPAaHHIE KPUCTAJUIUTOB 00pa3yeTcs MOBEPXHOCTHBIN 3apsil ¢ INIOTHOCTHIO G paBHOW AP Ha exnHMITy
IUTOIIAH, YTO MIPUBOJUT K N3MCHEHHIO BBICOTHI MEKKPHCTAIUIUTHBIX OapbepoB B mieHkax PbTe — Te. Cybnunelinyto
BOJIbT-aMIICPHYIO XapaKTepPUCTHKY B IIeHKax PhTe — Te MOXHO OOBSICHHTH MOIYISIMCH CTPYKTYpPHBIX GapbepoB
MOJISIPU3ALMOHHBIMU: C POCTOM TIPWJIOKEHHOTO HANPSIKEHUS HEJIMHEHHO BO3pacTaloT Oapbepbl Ha TIpaHHULAX
KPHUCTAJUTUTOB, YTO M MPUBOAUT K POCTY CONPOTUBICHUS IJICHOK C MOJIEM.

3. 3akaroueHue

Pe3ynpTaThl, NpOBEIEHHOTO HCCIEIOBAHUS, SBIAIOTCS, Ha HAIl B3MVIAJ, yIOBJICTBOPUTEIBHBIMH M MOXKHO
3aKIIOYUTh, YTO  OCOOCHHOCTH  KHHETHUECKHX d3((EeKTOoB B  IOJMKPUCTAIMYECKMX  IuleHKax  PbTe
HECTEXHOMETPHUIECKOT0 COCTaBa 00YCIOBICHBI HEOHOPOAHOCTHIO OTCHIIMAIBHOTO pelibeda MICHOK.
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RESEARCH OF THE FREQUENCY DEPENDENCE OF THE PbTe FILMS RESISTANCE
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Abstract. In this paper, we consider the frequency dependence of the resistance of PbTe films. Establishing
that the resistance of films containing an excess of lead up to 0.2 wt % decreases with increasing frequency of the
supply voltage, and for samples containing more than 0.2 wt %, an increase in resistance is observed. At v = 3-103, the
difference in the resistance of the films decreases significantly, and the resistance depends weakly on the frequency of
the alternating signal.

Keywords: polycrystalline film, dielectric constant, electrical conductivity, electric fields, absorption
coefficient, tellurium excess, lead excess.
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BJIMAHUE TEPMUYECKOI'O OTXKUT'A
HA COCTOSHHUE ATOMOB I'OJIbMUs1 B KPEMHUUN

HI.b. Yramypanosa, K.A. Ucmaiinos, X.1O. YTemypartoBa, X.2K. MaTuoHOB
HayuHo-uccienoBaTenbCKuii HHCTUTYT (PU3NUKH MOTYIPOBOJIHUKOB M MHUKPOAJIEKTPOHUKH
HanmonanbsHoro ynuepcurera Y36ekucrtana (Tamkent), Y30ekuctan

Annomayusn. Hccnedosano nogedenue amomos 20abMust, 66e0CHHbIX 6 KPEMHUL 8 Npoyecce 8blpauueaHus npu
sbicokomemnepamypHulx oopadomrax (BTO). Ycmanosneno, umo mepmoobpabomra obpazyoe Si<HO> npusooum x
aKmueayuy amomog 20NbMUs U 68e0CHUI0 KOMNeHcupylowux yenmpos. OOHapydiceHo yeenudeHue KOHYEeHmMpayuu
OnmMuYecKy aKmuHo2o Kuciopoda 6 oopasyax n-Si<Ho> nocie BTO.

Knrwouesvie cnosa: oegpexmoodpasosarnue, KpemHutl, 2016Mull, KUCIOPOO, mepmMuyeckds 00pabomra, akmueayisl.

Bomnpocs! nedexroobpazoBaHus B KDEMHHH SIBIISIFOTCS. OJTHOM M3 aKTYaJIbHBIX MTPOOJIEM MOJIYHPOBOIHHUKOBOTO
MaTepUalOBEACHUsI M MHKDPOICKTPOHUKH, IIOCKOJIKY  TIPOLECC  W3TOTOBJIICHHS  NPAKTUYECKH  JIIOOOTO
MOJIYIPOBOJHUKOBOTO MPUOOpa BKIIOYAET Pa3iIMYHbIC LUKIBI TEPMO0OPa0boTOoK. J{st MoanUKauy CBOHCTB KPEMHUS
(roBBIMIEHNST (OTOTYBCTBUTEIBHOCTH, TEH30UYBCTBHTEIBHOCTH, M3MEHEHHUS YACIHGHOTO CONPOTHBICHHS U T.JA.) €T0
JIETHPYIOT Pa3MUYHBIMH IPUMECSIMH, ITOJBEPTAIOT BO3ICHCTBHIO HOHU3HUPYIOIIETO M3IIydEHHUs], YTO B KOHEYHOM HTOTE
MPUBOANT K OOpa3oBaHMIO pa3HOTO poja nedekrtoB [5, 6]. OmHUMH W3 TaKMX TPUMECEH SIBITIOTCS aTOMEBI
penko3eMenbHbIX 31eMeHToB (P3D), BBeeHHBIE B PEIICTKY KPEMHUS M3 PacIuiaBa MU BBHIPAIIMBAHUN. JTH NPUMECH
001a1al0T BBICOKOW XMMHYECKOW aKTUBHOCTBIO W CKJIOHHOCTBIO K OOpa30BaHUIO pA3IWYHBIX KOMIUICKCOB,
MPUCYTCTBYIOT B Si B 3JIEKTPUICCKH HEAKTUBHOM COCTOSHUM [ 1, 4].

Llenpto  nmaHHOW  paboOTBHl  SIBISIOTCS ~ KOMIUIGKCHBIC — WCCJIEIOBAHMS  NPOLIECCOB  TEPMUYECKOTO
nehekTo00pa3oBaHusi B KPEMHHUH, JETHPOBAaHHOM OMHMM U3 P3D-rojgpmueMm. B kadecTBe HccieqyeMbix 00pasIioB
ucnons3oBancst N-Si neruposanusiii HO B mpollecce BhIpamIMBaHUs, KOHTPOIBHBIME O0pa3laMu CIYKHIH 00pasibl
HCXOMHOTO N-Si ¢ HICHTHYHBIMH YJIEKTPUUSCKUMU TapaMeTPaMH.

C uenblo M3y4YeHUs] POJM aTOMOB TOJBMHUS B NPOIECCAX TEPMUUECKOro JedekrooOpa3oBaHusl B KPEMHHU U
BO3MOXXHOCTH aKTHUBALMM €r0 aTOMOB IIPU TEPMHUYECKHUX BO3JICHCTBHAX HaMU NPOBOAMINCH BBICOKOTEMIIEpPATypHBIC
o6pabotku (BTO) B unTepBaine temmeparyp 900-1200 °C B teuenne 0.5-10 4. Oxnaxxaerne o0Opas3oB MPOU3BOANIOCH
C pa3IMIHBIMH CKOPOCTAMHU. OTHOBPEMEHHO IPOBOIMIICS OTXKHT KOHTPOJIBHBIX 00pa3oB 0e3 robMus.

B oOpa3umax kpemHHs ¢ mpuMmecblo HO M KOHTPOJBHBIX 00pasnax MPOBOJMINCE W3MEPEHHUS YIEIHHOTO
COIIPOTHUBIICHHS C ITOMOIIBIO YETHIPEX-30HI0BOr0 MeToaa. C ImoMomnIpio HeHTpOHHO-aKTHBAIMOHHOTO ananmm3a (HAA)
OTIPEIETSIOCh HAJMYME W COJIep)KaHWe INMPUMECH TOJIbMHSA B 00beMe KpeMHHs. DTH Pe3yJbTaThl MOKa3aid, YTO B
0GbeMe KPeMHHs, AeliCTBUTEIIBHO, PUCYTCTBYIOT ATOMBI FOJbMHUS B JOBOJIBHO BEICOKHX KOHIEHTparusax (ot 10 1o
10" em®).

Pe3ynbTaThl MPOBEAEHHBIX M3MEPEHHN YIEIBHOTO COMPOTURIIEHHs 00pa3oB N-Si< HO> mokazanu, uro BTO B
pasmuuHbIX pexnumax (Tpro, Voxs) HPUBOANT K YBEIMUYEHUIO P C POCTOM BpeMeHM oTxkura. Ha puc. 1 mpusenens!
npod K pactpeneneHus YAEI-HOTO COMPOTHBICHUSI TI0 ITyOuHe 06pasios N-Si<HO>.

P, OM-cM
At s ]
2| e
el
st/
’I _...--——1-——-'———.'——-.——-1 2
ol 7
7‘ £
L4
s
4‘)_.'
s
2
1
100 200 % T

Puc. 1. Ilpopuns pacnpedenenus yoervnozo conpomusaenus. [J 06pasyoe konmponvhozo N-Si (1) u n-Si< Ho>
nocne mepmoobpabomru: BTO npu 1000 °C (2) u 1200 °C (3)

© Yramypanosa LIL.b., Ucmaiinos K.A., Yremyparosa X.1O., Matdonos X. K. /
Utamuradova Sh.B., Ismaylov K.A., Utemuratova Kh.Yu., Matchonov Kh.zh., 2022
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BTO mpu temneparypax 1000 °C (kpuBas 2) u 1200 °C (kpuBas 3). YBeJIUYCHUE yICITBHOTO COMPOTHBICHUS
00pasloB KpPEeMHHUSI C NPHUMECHIO TOJBMHUS CBUJIETEIBCTBYET O BBEJCHHUH KOMIICHCHUPYIOUIMX IEHTPOB B IpoIecce
Pa3IMYHBIX BBICOKOTEMIIEPATYPHBIX 00paboTok. OTCIO/a ClielyeT, YTO YPOBHHU, OOYCIIOBICHHbIE aKTHBAIlMEH aTOMOB
ronpmust ipu BTO, HOCAT akuenTOPHBIN XapakTep.

AHaJIOTHYHOTO M3MEHEHHs YAEIbHOIO CONpPOTHUBICHHUSA B pe3yibraTe Bo3ieicTBus BTO B KOHTPOIBHBIX
o0paziax He Habmonanock (puc. 1, kpusast 1).

M3BecTHO, 4TO TpU U3YyYCHHH SHEPreTUUECKOro CIeKTpa riryookmx ypoBHed (I'Y) B TepmooOpaboTaHHBIX
obpasmax Si, JTernpoBaHHOTO TEPEXOAHBIMH DIIEMEHTAMH, ObLIO OOHApYKEHO, 9TO 3P dHEeKTHBHOCTH 0OpaszoBanus 'Y
3aBHCHUT TAKKE OT COCPIKAHMS TAK HA3BIBAEMBIX TEXHOJIOTMYECKUX IPUMECEH — KUCIOPOaa U YIJIEpOa B HCXOAHOM Si.
Pesympratel Hammx WCCIENOBAaHMK IOKa3amu, dYTO dYeMm Oonbine KoHIEHTpamus [Y, CTHMYyIHMpOBaHHBIX
BBICOKOTEMIIEPATYPHOH 0OpaOOTKOHM, TEM MEHbBIIE KOHIIEHTpPAIWs ONTHYECKH aKTHBHOTO KHCIOPOAa W YIJepoja B
KkpeMHHAU [7]. DTOT 3 dEeKT HABOAUT HA MBICTH O BO3MOYKHOM B3aMMOJCHCTBUHM TEXHOJOTHYCCKHX MpPHUMECEH H C
MPUMECSIMH  PEIKO3EMENBHBIX JJIEMEHTOB. J[1 NpOBEpKH 3TOro NpeAnokKeHUs HaMM H3ydanuch crekTpsl HK-
MOTJIONICHHS B HCXOAHBIX 00pasiax Si, nrerupoBanHoro HO B mporiecce BhIpAlMBaHUS U3 PAcIUiaBa H MOCIE Pa3THIHbIX
mukioB BTO. Pesynbratel namepennit cnekrpoB MK-norsomenuns 1o u nociie TepMooOpabOTKH CBUAETENLCTBYIOT 00
YBEJIMUCHUH KOHIICHTPAIWH ONTUYECKH aKTHBHOTO KHUCIOpo/a B ob6pasuax N-Si<Ho> B pesynbrate BTO (puc. 2).

C yBennyeHueM temreparypsl 06pabotku sddexr ysennuerus No,"" cunbhee. Tak, Hanpumep, BTO o6pasios
n-Si<Ho> npu 1000 °C ¢ nocnenyromieil 3aKalKkoi NPUBOAMT K YBEIUYEHHIO KOHIIEHTPAIIMH ONTHYECKH aKTHBHOTO
kucnopona Ha 8-10 % (xpusas 2, puc. 2), u nocie BTO npu T = 1200 °C ¢ nocnenyrouei 3akankoil N, nocturaer
~15-20 %. (xpuBas 3, puc. 2).

B paborte [3] Opu10 MOKa3aHO, YTO AN mpuMeceid P30 B KpeMHUHU XapakTepHBI MaleHbKHe K03(pUIIneHTHI
pacIpeseneHys, CIeA0BaTeIbHO, OHU JOJDKHBI MMETh Mallylo INPEAETIbHYI0 PacTBOPHMOCTh. Takue YCIOBHS pocTa
MOTYT NPHUBECTH K HEPaBHOMEPHOMY paclpeieieHio npuMecu P30 mo anmmHe W 1uaMeTpy MOHOKPHUCTATHYECKUX
CIIUTKOB, a TaKXXe CII0COOCTBOBATh OOPAa30BAHMIO MPUMECHBIX BBIICIEHHUH, T.€. NPEHUNUTATOB. [leHCTBHTEIBHO,
aBTopamMu [2] ¢ TOMOIIBI0 METALIOrpaguyeckoro MHKPOCKONAa U JOKAJIBHOTO PEHTTCHOCTPYKTYPHOTO
MHUKpOaHaJIN3aToOpa ObUIM OOHAPY>KEHBI KPYIIHbIE IPELUITUTATEL, Pa3Mepsl KOTOPBIX cocTaBisiu oT 30 MM 10 300 MM
B 00pasiax KpeMHHUs, JISTHPOBAHHOTO aTOMaMHU I'aJIOJIMHKS WU FOJIMUSL B TIPOLIECCE BBIPAIMBAHUS U3 pacIljiaBa.

100 ITponyckanue, %

90

80 -

70 -

9.1 A, MEM

Puc. 2. Cnexkmpul UK-noznowenust 06pasyos konmpoasnozo N-Si (1), n-Si< Ho> nocre mepmoobpabomiu:
BTO npu 1000 °C (2) u 1200 °C (3)

MOXHO TPEANONIOKUTh, YTO 00pa30BaHME AHAIOTHYHBIX NPHUMECHBIX TPEIHIIUTATOB HMEET MECTO H B
HCCIIEIOBAHHBIX HaMK 00pasiax N-Si<HO0>. Takke BIOJIHE BEPOSTHO, YTO B COCTAB TAKUX HPEHUIMUTATOB ¢ P3D BXOIAT
1 TEXHOJIOTHYECKHE TIPUMECH, TO €CTh aTOMBI KHCIIOPOJIa U YIIIEPOAa, BCETAAa MPUCYTCTBYIONIHE B PACIUIaBe KPEMHHUSL.

[o-euaumomy, BTO o6pasnos n-Si<Ho> B unTepBane temmeparyp 900-1200 °C npuBoOOuT K pacmany 3THX
MPELUIINTATOB, B PE3yJIbTaTe YErO U YBEJINYMBAETCS KOHIIEHTPALUS ONTHYECKU aKTUBHOTO KUCIIOPO/a U aKTUBUPYIOTCS
HeHTpallbHbIE aTOMBI T'OJIbMHUSL.

Taxum o6pas3om, ycranosieHo, uro BTO o6pasnos Si<Ho> B nnrepsane remneparyp 900-12000 °C B TeueHue
0.5-10 4. npuBOANT K aKTHBAIMU aTOMOB HO 1 BBeEHHUIO KOMIIEHCHpPYIOMX IIeHTpoB. Kpome Toro, u3 criektpoB MK-
noryiomeHus ooHapyxeHo, yto npu BTO B 3TOM MHTepBaje TeMmeparyp IPOHUCXOAMT YBEIMUCHHE KOHIEHTpaIuu
ONTHYECKH AaKTHBHOTO KHCIOponaa B oOpasmax n-Si<Ho>, 9T0, BEpOSATHO, CBSI3aHO C pacmajoM HEHTpaIbHBIX
KOMILIEKCOB KHCIOPOAA C TOIBMHEM.
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EFFECT OF THERMAL ANNEALING ON THE STATE
OF HOLMIUM ATOMS IN SILICON

Sh.B. Utamuradova, K.A. Ismaylov, Kh.Yu. Utemuratova, Kh.Zh. Matchonov
Research Institute of Semiconductor Physics and Microelectronics
of the National University of Uzbekistan (Tashkent), Uzbekistan

Abstract. The behavior of holmium atoms introduced into silicon during the growing process under high-
temperature treatments (HTT) has been studied. It is established that the heat treatment of Si<Ho> samples leads to
the activation of holmium atoms and the introduction of compensating centers. An increase in the concentration of
optically active oxygen in n-Si<Ho> samples after the HTT was detected.

Keywords: defect formation, silicon, holmium, oxygen, heat treatment, activation.
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NPOLECCHI AE®EKTOOBPA30OBAHUS B KPEMHUU C IIPUMECBIO CEPEBPA

II.b. YTamypanoa, .M. Hayp3aauneBa
Hay4Ho-uccnenoBaTebCKui MHCTUTYT (U3UKHU MOTYNPOBOAHUKOB M MUKPOIJIEKTPOHUKH
HaunonansHoro yausepcurera Y30ekucrana (TamkenT), Y30ekucran

Aunomayun.  Hccreoosano  nogedeHue  amomosd — cepedpda,  66eOCHHLIX 6  KPEeMHUll — Nymem
gbicoKOmemnepamypHol  ougp@ysuu. Ycmanoeneno, umo amomvl cepedpa, 66eOeHHLIE 6 KPEMHUl Nymem
8bICOKOMEMNEPamypHoU Ou@@y3uu, umerom HeoOHOPoOHoe pacnpeoeieHue no oovemy oopazyos. OOHapyIceHo, Umo
amomul 66e0eHHOU NPUMECU HeCMAOUIbHbL 8 PeulemKe KpemHUsl NpU HUSKOMEMNEPAmypHbIX OMAICULAX.

Knroueswie cnosa: oeghexmoobpazosanue, KpemHuil, cepedpo, KUCIOPOO, mepmMuieckds 0opabomra, omaicue.

B Hacrosiiee BpeMsi nepest MoyIpOBOTHUKOBBIM MaTepHaioBEICHUEM CTOUT Mpo0iieMa YCTaHOBJICHHS CBS3U
MEKTPOPUINUECKUX M ONTHIECKUX CBOWCTB CO CTPYKTYPHBIMH HECOBEPIICHCTBAMHU PEUIETKH MOHOKPHCTAIUTHYECKOTO
KPEMHHS — OJHOTO W3 OCHOBHBIX MaTEpHaliOB MOJIYNPOBOJHHKOBOH MHKPORJIEKTPOHMKH. OJHAKO 1O CHUX HOp HET
MIOJTHOHW BOCIPOM3BOJMMOCTH B Pe3yJbTaTax MO M3YYEHHIO BIMSHHS Pa3lUYHBIX NPUMECEH U CTPYKTYPHBIX Ae(hEKTOB
Ha IEeKTpo(U3NIECKIE CBOICTBA MOIYIPOBOIHUKOB.

W3 Bcex Tak Ha3BpIBaeMBIX KOHTAaKTHHIX mpumeceit (Cu, Al, Au, Ag u nap.) cBoiicTBa mpuMmecu cepebpa B
KPEMHHH M3y4eHbI HeZocTaToqHoO [1, 2]. Mi3BecTHO, 4TO aToMbl cepebpa B 3alpENICHHON 30He KPEMHHS 00pa3yroT psx
ryOOKHX YpOBHEH ¢ (MKCHUpOBaHHBIME dHeprusamu noHmzanuu E. _ 0.22 3B, E,+0.32 3B, E; _0.29 3B, E, +0,26 3B,
E; -0,58 3B u E, +0,40 3B Kpome TOro, Obuio OOHapyXeHO, YTO pa3JIM4YHbIe TEPMOOOPAOOTKU TNPHBOIAT K
HecTabMIbHOCTH napameTpoB Si, merupoBanHoro Ag. Ho Bce 3TH qaHHbIC pa3po3HEHHBI H IPOTHBOPEYUBHI [3, 4].

Hacrosimas paborta mocBslieHa M3yYEHHIO BIMSIHMS TpHMeEcH cepeOpa Ha aeKTpo(HU3MUECKHe IapamMeTphbl
KpEMHHS.

Jns m3MepeHus WCIONb30BAIUCH 00pa3mbl MOHOKPHUCTAIMYECKOTO KPEMHHUS N-THIA IPOBOAWMOCTH C
yZIenbHBIM conpoTuBieHueM p = 40 Q-cm, BelpanieHHble MeTogoM Yoxpanbckoro. HekoTopele 00pasipl MOABEPraIich
MIpeaBapuUTEIFHON BBICOKOTEeMIIepaTypHOii o6pabotke (BTO) mpu 1000 °C B tewuenue 10 wacoB, mpu KOTOpoH Ha
MOBEpXHOCTH NosiBIsuIcA cioil SiO,. JlermpoBaHue KpeMHHsI aTOMaMH cepedpa MpOBOIMIOCE MeTonoM auddys3un u3
ra3oBoil (pa3pl B OTKauaHHBIX KBAapICBBIX ammyiax mpu Ttemmeparypax 1100-1200 °C B Teuenme 6-7 gacos. Jlamee
ompeersuics mpoduiIe pactpeaeseHns: aTOMOB cepedpa 1o riryOnHe 00pa3oB KpeMHHS, JIETHPOBAHHOTO CEPeOpOM.
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Puc. 1. Kunemuueckue kpusble HU3KOmeMnepamypHo2o omaicuea Hocumeneii 3apsaoa 8 KpemHuu, 1e2upo8aHHOM cepedpoM.
Hszmepenus nposoounucy nocie nociedo8amenbbix COUMUGOBOK ¢ NOBEPXHOCMU (YenHble Kpusble)

Mocne muddysun Ag THII TPOBOJUMOCTH Si COXpAHSIICA, a YISIbHOE COMPOTUBIIEHHE 00Pa3I0B U3MEHSIIOCH
HesHaumtenbHo. Ha puc. 1 m 2 mpencraBieHsl HpodWiid pacrpeieeHdss HOCUTEIEeH 3apsaa Ipd HarpeBaHHH B
untepsasie remmepatyp 300-380 K.

© Yramypanosa I11.b., Hayp3anuesa 3.M. / Utamuradova Sh.B., Naurzalieva E.M., 2022
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AHanu3 3aBHCHMOCTEH, NPUBEACHHBIX Ha PUC. 1, MOKA3bIBaeT, YTO HU3KOTEMIIEPATYyPHBIH OTXKUI 00pa3LoB,
JIETUPOBAHHBIX TPUMECHIO cepedpa, MPUBOAUT K HEMOHOTOHHOMY M3MEHEHMIO MX KOHLIEHTPAIlMM HOCHUTENEH 3apsja.
U3 pucynka BugHo, yTo Ha riuyOmHax 220-270 mxwM, npu temneparype Bbimie 330 K nHabOnromaercss MakcCUMyM
YBEJIMYEHUs] KOHIIEHTpauuu Hocutened 3apsina. [Ipodunb pacrnpenenenust npumecu cepebpa 1Mo o0beMy KpeMHHS,
NIPUBEJICHHBIN Ha pHC. 2, Takke HeopHopoaeH. [Ipu koMHaTHOH Temneparype npoQuib pacipeaeieHis KOHIEHTPALUH
HOCHTelNeH 3apsia 1o riIyOnHe NPOHUKHOBEHHUS — OJJHOPOJICH.

IIpu Temmnepatype mo 340 K MoxHO HaOIIOaTh MOHOTOHHOE YMEHBIIICHNE KOHIICHTPAIINHA HOCUTEJICH 3apsaaa
B 00BeMe KpEMHHS, JISTHPOBAHHOTO MpHUMeEChio cepebpa. [IpoTHBOMONOXKHEINA 3P HEKT MPOUCKXOANT IPH TEMIIEpaType
380 K, roe KoHIeHTpaIus HOCUTENEH pe3K0 YBEINIUBACTCS NP MPOHUKHOBEHHUH B TIIyOh 00pasiia.
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Puc. 2. Ilpogpunv pacnpedenenus no enyoune oopasyos
nocie HU3KOMEMNEpamypHo20 OmucU2a NpU pasiuiHblX MemMnepamypax

Crnenyer OTMETHTh, YTO OOpa3Ilbl, MOJBEPTHYTHIC IMPEIBAPUTEIBFHON BBICOKOTEMIIEpAaTypHOH 00paboTke, a
3aTeM JIETMPOBaHHbIE TPUMECHI0 cepebpa, ObuIn 0oJiee CTaOMIbHBI IPU HU3KOTEMIIEPATYPHOM OTXKUTE 110 CPABHEHHIO C
obpasnamu Si<AQG> 6e3 peBapuTEILHOTO OT/KHTA.

Takum o6pa30M, aHaJIN3 MOJYYCHHBIX JAaHHBIX IMO3BOJIACT CACIAaTh BBIBOM, YTO aTOMBbI cepe6pa, BBCJICHHBIC B
KPEMHHI ITyTeM BBICOKOTEMIEpaTypHOH Iu(Qy3un, UMEIOT HEOJHOPOJHOE pacHpesesieHne 1Mo 00beMy 00pasIoB.
VYCTaHOBIICHO TaKXke, YTO aTOMbI BBEJCHHON NPUMECH HeCTaOMIIBLHBI B PEHIETKE KPEMHHUS IPH OTXKHUI'aX B MHTEpBAJC
temneparyp 300-380 K.
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DEFECT FORMATION PROCESSES IN SILICON
WITH AN ADMIXTURE OF SILVER

Sh.B. Utamuradova, E.M. Naurzalieva
Research Institute of Semiconductor Physics and Microelectronics
of the National University of Uzbekistan (Tashkent), Uzbekistan

Abstract. The behavior of silver atoms introduced into silicon by high-temperature diffusion is investigated. It
has been established that silver atoms introduced into silicon by high-temperature diffusion have an inhomogeneous
distribution over the volume of samples. It was found that the atoms of the introduced impurity are unstable in the
silicon lattice during low-temperature annealing.

Keywords: defect formation, silicon, silver, oxygen, heat treatment, annealing.
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INPUMEHEHHWE TPUPOAHBIX MOJNPUIINPOBAHHBIX ®OPM HEOJINTOB
VIS CO3JAHUSA KATAJIM3ATOPOB, IPEBPAINEHHBIX METUJIOBBIM CIIUPTOM

k. T. PyCTaMOBal, Ak, 3(])6}[}1]/12, n.r. Menmcosa3, T.®. Aiz’ucan4, A.H. A3uzoBa’,
H.P. Annera®, ®.A. Aﬁaymlaena7, I'.M. (l)apamKeBs, K.A. MchypOBag, AM. Canaxanbr™
WHeTuTyT KaTtann3a 1 HeopraHudeckoi xumun M. akaj. M. HarueBa HaunonansHoit AH AsepbaiimkaHa,
S HUL| Aszepbaiimkanckuit Menuumackuii YHuBepeutet (baky), Azep6aiimxan

Annomayus. Llenvio nHacmosiweil pabomvl AIAN0CL U3YUEHUE NO NPEGPAUWEHUIO MEMAHOLA 8 POPMATLOE2UO,
OUMEMUNO0BbILL IPUP, MEMUNDOPMUAMOUMEMOKCUMEMARA, KOMOPOe NPOBOOULOC, HA YEOTUMHbIX KAMAIU3Amopax —
HAa 0CHOBe NPUPOOHO20 KIUHONMULOIUMA U €20 MOOUPUYUPOBAHHBIX Co**, Cu**, Mo** - Cr2+-d)0pMax (KnX). Bvixoo
cocmasunl Ha npupooHom Kiunonmunorume 18,4 %, na C02+-M06uqbuuup06aHH0M obpaszye — 21,8 %, cu*-
Mmoougpuyuposannom 23,7 % coomeemcemeento. Beedenue cpagHumenbHo HeOOIbUUX KOAULeCME KAMUOHO8 Co**, cu**
npUBeno K 603pacmanuio aKMueHOCmU Kamamzamopos. Usyueno enusnue napyuanvho2o oasnenus CH3OH na ¢bixoo
DMD (maxcumanvuwiii oixo0 DMO docmueaemes npu coomnowenuu CH3OH:O, = 3:1). Ilonuscenue memnepamypol
peaxyuu 0o 433 K npusoouno x noegviuenuiro gvixooa DMM, oo 573 K, a obpazosanue oumemunogozo 3¢upa u
Memungopmuama npu nogvluleHuyu memnepamypsi 00 675 K — yeenuuusaemcs. Uzyuanioce makaice na 6cex oopazyax
meyenue Kak Npoyecco8 NpeepaweHust MemaHold aKMueHblX U CEeNeKMUGHbIX KAMAauzamopos O peaKyuu
OKUCIUMENbHO20 0e2UOPUPOBAHUSL MEMAHONd, MAK U NPOYecco8 RAPYUAIbHO20 21y00K020 OKUCIeHUs. U o0well
AKMUBHOCTNU KAMAUZAMOPOS.

Knrouesoie cnosa: yeorum, KiuHORMUIOIUM, opmaiboecio, OUMEemuio8ulil 3up, MEmaHoll.

DU3NKO-XMMHYECKHE CBOWCTBA M KPYITHBIE MECTOPOKACHHSA BBICOKOKPEMHHCTOTO IMPUPOJHOTO IEOJIUTA —
kiauHonTuionmTa (KiT) mpuBiekaioT OoJblIoe BHUMAHHE YUYEHBIX C IEJbI0O HCIIOJIB30BAHMS €ro B Pa3IMYHBIX
HOHOOOMEHHBIX, a/ICOPOIIMOHHBIX M KaTAIUTUYECKUX Ipoleccax. Heckonbko KpymnHbIX MecToposkaeHui Kir nMeronue
NPOMBILIJICHHOE 3HAueHHWE HaxoAarcs B pecnyOnuke A3sepOaiiipkaH, Haubosee NEPCIEKTHUBHBIM  SIBIISIOTCS
MecTopoxaeHusa Aii-/lara. [IpupoaHple HEOTUTH U UX MOAMGHUIMPOBAHHBIC (OPMBI MPUMEHSIOTCS B KaTalHu3e Kak
HOCHTEIH JIJIsl OKHCIIeHUsI MeTanouna [16].

ITpoMBIIIICHHBIH CHHTE3 METaHOJIa U3 CHHTe3-Ta3a A0 60-X T MPOIIIoro Beka 6a3upoBajCs Ha IIUHKXPOMOBBIX
KaTajM3aTopax, HECMOTPS Ha OTHOCHUTEIbHO HH3KYIO CEJIEKTHBHOCTh M JOBOJIBHO JKECTKHE YCIIOBHS IIpoliecca
(remnepatypa 673 K u maBnenue — 30 Mlla).

PaboTbl 1O COBEpIICHCTBOBAHMIO DELENTYPHl M TEXHOJOTMH IPUTOTOBJICHHUS KaTaln3aTOpOB CHHTE3a
METaHONa BEIyTCS BO MHOTHX CTpaHaxX, B TOM 4YHMClIe M B AsepOaiijpkaHe, T/ie YHCIO MPEATI0KEHHBIX HOBBIX
KaTaJM3aTOPOB MPHOJIMIKACTCS K IECATKY M HEKOTOPBIE N3 HUX JOBEJICHBI JI0 ONBITHO-TIPOMBIIUICHHBIX MTAapTHHA. Mexay
TEM COBPEMEHHBIE KaTaJM3aTOphl CHHTE3a METaHojla OJIM3KM K Hjaeally, €ClIM HE CUYUTaTh MOCTEHNEHHYI0 HX
JIe3aKTUBAIMIO B XOJI€ AIKCIUTyaTallid M BBICOKON UYBCTBHTEIBHOCTH K KaTaIUTHYeCKUM sigaM. OHHM TO3BOJISIOT
OCYILIECTBJIATH MPOIECC MPU OTHOCHUTENIFHO HU3KOH Temmeparype 460-560 K u ymepennom masnerun (5-10 MlIla) u
00€ecIeunBaOT UCKITIOYUTENIFHO BBICOKYIO CEJIEKTHMBHOCTh — COJIEP)KAHHE CYMMBI IPHUMecell B METaHOoJe OOBIYHO HE
npesbrmaet 0,1 % [2, 8].

Karannzatopsl, mpuroToBieHHble Ha ocHOBe Kit, 0071a/1af0T BRICOKOH aKTHBHOCTBIO, XOPOIIO paboTaloOT MpH
BBICOKMX TEMIIEpaTypax M HE YCTYIAIOT CHHTETHYECKUM I[€0JIMTaM 1o cTorkocTH [12].

Karanuzarop roroBmitcst mytem mpormTki KX pactBopom xiopucToro kobaiabra, XpoMa, MOJIMOAeHa U Mean
(CuCly, CrCl,, MoCl, CoCl,). Bpanu 10 rp obpasua u 100 mx pactBopa coneid. OOpa3ubl U3MeENpYaId A0 pasMepa
¢pakiun 3epen 0,5-1,0 MM B Teuenue 1 waca npu nepememinBanuy. Bo Bcex onbitax npuMensutick 0,1 H xyopuaHbie
pacTBOpPHI pa3HBIX MeTaIoB B coiu. O0pa3ip! Ki-a npenBapurensHO HMOABEpraiich MecTHKpaTHOW obpabotke 0,1 H
KOHLIEHTpalell pacTBopoM coield, npu temneparype 353-373 K B Teuenme 4 yacoB. OOGpaboTaHHBIE 00pa3ibl
OTMBIBAJIM JAMCTIWUITMPOBAHHON BOJOM M 3aHOBO 0OpabareiBaiy B TeueHHe 4 dacoB. 3aTeM 00pasmbl HOBOM mopuueit
pacTBOpoOM coJieil MpOMBIBAIIH, CYIIMIN B TepMmocTare npu 373 K, tabnerupoBanu B HyxHyt0 dopmy [1, 3,6, 7, 11, 21].

Ilepen ombITaMu 06pasIpl HEOJMTOB 00pabaThIBaIM TOKOM Cyxoro Bo3ayxa npu 773 K B Tedenue 6 gacos. B

© Pycramosa J[x.T., Dpenan A.JIx., Menukosa W.T'., Aiikan T.®., Azuzosa A.H., Anuesa H.P., AGnynnaesa ©.A.,
®apamkes .M., Mancyposa K.A., Canaxnel A.M. / Rustamova J.T., Efendi A.J., Malikova I.G., Aykan N.F., Azizova A.N.,
Alieva N.R., Abdullayeva F.A., Faradjev G.M., Mansurova K.A., Salakhly A.M., 2022

18



ISSN 2308-4804. Science and world. 2022. Ne 10 (110)

konnyectBe 0,5 r 3ampyxuBanu B peaxTop. Karanutudeckue omnbITHI NPOBOAWIM B IMPOTOYHOH yCTaHOBKE NpHU
atmoceprnom nmanennu (P; = 0,1-2 MIla) MeraHon mopaBanu B KBapueBbli peakTop. OIBITHI, NPOBEIECHHBIE C
pPa3IUYHBIMM KOJIMYECTBAMM METUJIOBOTO CIHMPTa M KUCIOPOAA, IOKa3ajld, 4YTO CKOPOCTh OTUHCICHHS CIHPTa
MIPONOPLHOHATbHA KOHIICHTPALMU METAaHOJIa U He 3aBUCHUT OT COJEp:KaHUs KUCJIOopoja B cMecH. IIpomyKTsl peakuuu
NPOXOIAMIM 4Yepe3 CHCTEMY KOJIOHOK C BOJOH, TIJie IOIIOMAINCh (OPMaNIbACTUIOM, AWMETHUIIOBBIM 3()HPOM,
JMMETOKCHMETaHOM M HENpOpearipoBaBIIMM cUpTOM. HepacTBoprMbIe M HEKOHIECHCHPYEMbIe Ta3bl cOOMpPAINCH B
razoMeTp. PopManbIeruy, AUMETHIIOBEIN 3QHp, TUMETOKCHMETaHOM ONPENCISUICA CYNb(OUTHBIM METOAOM, a aHaJH3
BeIxomsamux ra3os (CO,, CO, H,, O,) mpoBoawmics Ha CTAOMIEHOM pEXHUMe pabOTHl KaTaln3aTopa YCTAHOBICHHBIN B
TEUeHHE OJHOTO Yaca. B kxaxxmom pexume mpoBommwin 30 MUHYTHBIC ONBITEL. A CTENEHb NETUAPHUPOBAHUS METaHOJA
CyIIM TIO BBIXOJY IPOAYKTA.

[omyueHHBIE Pe3yNbTATHl MMOKA3BIBAIOT, YTO Ha PA3MUYHBIX (hopMax MPUPOIHOTO W CHHTETHYECKOTO LIEOJUTA
(HZSN-5) usyuanu cpaBHUTENBHYIO aKTHBHOCTH B PEAKIIMH [TPEBPAIeHHs MeTaHoua [4].

Bce wusyuyeHHble KIMHONTUIONUTBL AKTHBHBI B IIPOLIECCE OKHUCIUTENIBHOTO JETUAPUPOBAHMS METAHONA.
OCHOBHBIMH TPOAYKTAMH PEaKIHH ObLTH (OPMANbIETH, AUMETHIOBEIHA >(up, Yruekucsii ra3 u Boga. Ha Co?* u
Cu® — 3aMereHHBIX 06pa3Hax 06PA3OBEIBAINCH He3HAUMTEIbHEIE KomuaecTBa CO.

Ha puc. 1-3 npuBenena temMneparypHasi 3aBUCUMOCTh Y/ICIBHON aKTHBHOCTH 00pa3IoB 10 (GOpMaNbIErHIy K
COOTHOUICHHIO MTPOIYKTOB peakuuy. BBeaeHe KaTHOHOB MEM U K0OalbTa CMEIIAET MPOLIECC MPEeBPALIeHHsI METaHOJIa
B CH,O B Oojee HU3KOTEMIEPATYPHYIO 00JIACTh MO CPABHEHMIO C JIPYrUM 00pasloM, XOTs BBIXOJ (opMaibleruia
nmpakTrdecku ocraercs TeM xe. Ha Cu-3amemennom Ki-te mo 523 K oOpa3yercss B OCHOBHOM AMMETHIIOBEIN 3QUp U
BIIBOC MEHbIIe KonmdecTBa Gopmanbaeruna. Beme 503K a¢up momsepraercs moaHOMY OKHCICHHUIO, a Beime 543K —
dopmamsaerun [3]. Ha Mo-Kir mo 573K mpoTtekaer neruapatanus ¢ TITyOHMHOH MpeBpameHus yriIepoaHOro OalaHca
M3MEHEeHHEM IBeTa KaTanu3aTopa. CreneHp koHBepcud B popmansaerun it CoKi Beime B 2, a st CuKor — B 3 paza
[0 CPaBHEHHIO C WUCXONHBIM oOpa3moM. TemmepaTypbl Hadala TOJHOTO OKHCJICHHS CABHTAlOTCI B Oolee
BbICOKOTEeMIepaTypHyto obnacts st CoKn — 573 K, nins CuKn — 675 K [4, 11].

Ha Bcex oOpa3smax nmpu CpaBHUTENBHO HHU3KHMX TeMIepaTypax W OOJBLIOM BPEMEHM KOHTaKTa Hpeodiajnaer
mporiecc (IeruapaTanyy) IpeBpalicHAs METUIOBOIO CIIUPTA J0 JUMETHIOBOro 3¢dupa. C yBelIUYCHUEM TEMIICPATyPhI
U 00BEMHOH CKOPOCTH BO3pacTaeT aoJisi (GopMalblernaa, HO OJHOBPEMEHHO YBEJIMYMBANIACh CTENEHb IITyOOKOTO
OKHCJICHHS, OCOOCHHO IpU OOJBIIMX BpeMeHax KoHTakTa. CpaBHHTENbHBIC JaHHBIC ONTHMAIBHBIX TeMIeEparyp Ui
Ka)J0i (opMbI puBesieHb! Ha puc. 1. Ha puc. 2 nmokasaHa 3aBUCUMOCTB BBIX0/1a IPOJYKTa OT TEMIEPATyphl JJIsl BCEX
Katanu3aTopoB. [lomydeHHbBIe pe3yNbTaThl MOKa3bIBaIOT, uTo Ha CUKI-hopMax KaTtanm3aTopoB BRIXOA (opMalbaeruia
IIPH ONTUMAJIBHBIX yCIOBHAX focturaet 12 % [20].

BBeneHmne cpaBHUTENBPHO MAaNBIX KOJHYECTB KAaTHOHOB IPHBOAHMT K PE3KOMY BO3PACTAHHIO AKTHBHOCTH
MONMYYCHHBIX KaTanm3atopoB. (OCOOCHHO aKTUBHOM oOKaszamuck MenmHas ¢opma KX, Ha KoTOopoil BBIXOIA
muMmetmwngupa gocturai 1o 38,0 %

B pabotax [17] moka3aHa DOCTaTOYHO BBICOKAs KaTaJIMTHYECKas aKTHBHOCTH Ki-a B mporecce MONydeHHS
DMD nerunparanueid meranona. M3ydeHue moxuduuupoBaHHoro Kii-a Mo3BOJMIO 3aKIFOYUTh, YTO 3TOT LCOJUT
MOJKET MPEJICTABIATH OOJIBIION MPOMBIIIICHHBIH HHTEPEC B CBS3HM C OTHOCHUTENIHFHO HU3KOI dHEprueil ero akTHBaLUU
10 CPAaBHEHUIO C IPYTUMHU IIEOJIUTHBIMU KaTaJIM3aTOpaMH paccMaTpuBaeMoro npoiecca [15].

X'm. %
10— X, m/Mons
100 | 413K
80+ ]
80
60 t+
60
40 m 433K
[ ]
453K
473K
230 20} . 0
I | 1 N | 1 | 1
300 400 500 600 T.K 300 400 500 60 TK

Puc. 1, 2. Temnepamyphast 3a8UcumMocmvpHa UOHOOOMEHHBIXPOPMAX KIUHONMULOIUMA HO NPEEPAUCHUIO MEMAHOIA.
1-Cr2+, 2-Co02+, 3-Cu2+, 4 — M0o2+. Puc. 2. 3agucumocms 8bixo0a npooyKma om memnepamypbol 0jisi 6cex Kamaiuzamopos
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IIpupoaHbIe 1ICONMUTH U UX MOAUGUIMPOBAHHBIC (HOPMBI OKA3AIKCh AKTUBHBIMH KaTaIH3aTOPaMU B IPOIIECCE.
Bo110 M3ydeHo BIMsSHME MaplHadbHOTO IaBIEHUS METAHOJA Ha BBIXOJ MIPOIYKTOB, KaK MOKa3aHo Ha puc. 3. Brixon npu
YBEIMYEHUH MapIHaIbHOTO JaBJICHUS pacTeT U JAOCTHraeT makcumyma npu cootHomenun CH3;OH:O, = 3:4, uro
COBMA/AET C IaHHBIMH B MPOMBITIIIEHHOCTH [18].

b X%
70 I~ DBsmxoz mpomykTa

50

N

30

Cu}l-
10 1

I I I |
0.01 0.02 0.03 0.04 P, CH:OH

Puc. 3. 3asucumocms 6vixo0a npodykmos om napyuaibHo2o 0asieHus MemaHond

HccnenoBanne mO MpeBpaIleHHI0 MeTaHONAa B (opMmanmbaerua, AUMETWIOBOTO 3¢upa, MeTaadopmuara,

OUMETOKCHMETAaHa MPOBONMJIOCH Ha [IEONUTAaX Karajau3aTopax — Ha OCHOBe mpupomHoro Ki-a wu ero

2 2 2 2 2

moauduimposanusix Co”’, Cu“*, Mo”" — Cr*-¢popmax (KnX). Beixoa coctapui Ha npupogsoM Ki-te 18,4 %, na Co””
2

— MomuduiupoBaHHoM obpasue — 21,8 %, Cu”'-momuduiumposanHom 23,7 % COOTBETCTBEHHO. BBejeHue

CPaBHUTEIHLHO HEOOJBIINX KOJMYCCTB KAaTHOHOB C02+, cu? MPUBEJIO K BO3PACTaHHIO AKTUBHOCTH KaTaJU3aTOPOB.
Wzyyeno BausiHue napruansHoro nasieHust CH3;OH na Beixogq DMD (mMakcuManbHBINA Bbixog DMD mocturaercs mpu
coorromennn CH30OH:O, = 3:1) [14].

KuHneTrka neruaparaiiui METaHOJA B TUMETHIIOBBIH 3Hp:

2CH;OH=CH;OCH; + H,0

Wzyuanack B psge pabor (mampumep, Bercic G, Levee J. Ind Eng. Chem Res. 1992. V. 31. P. 1035-1040,
Klusacek K., Schneider P. Chem. Eng. Sci. 1982, V. 37. P. 1523-1528).

OpHako TpeIoKeHHbIE KWHETHYEeCKHE YpaBHEHHsS (aKTHYECKH MaBajH JIMIIb 3JIEKTPUYECKOE OIHCAHHE
mporecca. /J[ng moiydeHHe HAIEKHOTO KHHETHYECKOTO OINUCAHHA TpeboBasioch 0a3sMpoOBAThCS HAa HE3aBUCHMO
HallIeHHOM MEXaHHU3Me PEaKIUH.

Baxnas wuHpOpMalMs O MeXaHHW3ME peakUuH JerujpaTalid MeTaHoJla cileldyeT W3 JaHHBIX paboThl
B.A. Maxnuna u C.U. WUBanosa [5, 9, 10, 13, 19].

B npucyreteun Co?’, Cu®*-MoauduipoBaHHbx GOPM KIMHONTHIONNTA IPOBOIMIICH TAKKE HCCIICTOBAHAS
I10 MpEBpaILEHUI0 MeTaHoa npu Temneparypax 433-675 K u gasnenuu 0,1-0,2 MIla Ha uccnenyeMpIxX KaTaliu3aTopax.

2CH3;0H + CH,0 — CH3; - O - CH; - O CH3 + H,O

1. CO + 2H, =CH;0OH
CoOCTBEHHO, CHHTE3 METaHOJIa

C02 +3H2 = CHgoH +Hzo
u koHBepcus CO Bo0# (peakiys BOJASHOTO rasa)
CO+H,0=CO0O; +H,

INonmwxenue Temneparypsl peakiun a0 433K npuBoamnu K mobimeHnio Beixoma DMM, mo 573 K, a
o0OpazoBaHye AUMETHIIOBOTO 3pHpa 1 MeTHiIhopMHaTa IIPH MOBBIIEHUH TeMneparypsl 10 675 K yBennausaercs [13].
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Tabnuya 1
Yc0BuUS M pe3yJIbTAaThl IPEeBPAllleHUs] METAHOJIA HA PA3JIMYHBIX EOJUTHBIX KAaTAIN3aTOpax
(X — koHBepcHsl, S — CeJIEKTUBHOCTh MeTHJI0BOT0 ciupta), CH;0H:0, = 3:4

u: 5 =
E E - 8 CouepmaHHe B OTXOOAIIUX
o 8 GE)li § rasax, 00. %
2 g 2 R 2
g 5 | 379 g Q |2 | |= <
= = © g s = | = | 2 : -
S & | £ 2 S |o |6 |¥% @
S = | §E )
é g g 2 H, [ 0, | CO; | CO
5 5
[<p] =
CoZ-Kn g 52 423 | 25 [120 ] 32 [ 20 [ 120 184 [ 103 188 348
CuZKn B 7,0 473 | 15 [ 50 | 30 [ 10 [177 | 237 [ 183 21,2 38,0
Cr¥*-Kn g 8.3 573 | 17 | 70 | 15 [ 07 | 83 | 215 [ 106 16,0 28,6
Mo?-Kn & 9,5 623 | 21 | 80 | 25 [ 06 | 7.2 | 62 | 84 136 24,7

W3 bsKcHepUMEHTaNbHBIX IaHHBIX, MPHUBEICHHBIX B TaOdWIle, BHIHO, YTO KaTaJIUTHYECKHE CBOICTBa
CYIIECTBEHHO 3aBUCAT OT MPHUPOIBI KATHOHOB, HECMOTPS Ha MX Maiioe cofepxanue (Tabdin. 1). YcraHOBICHO, UTO LIS
PEaKIMH OKUCIHUTEIFHOTO NETHAPUPOBAHHS METAHOIA M3 UCCIICAOBAHHBIX HAMH KaTaJH3aTOPOB HAMITYYIIAM OKa3aJycs
Cu2+—(1)0pM KnX na xoTopom BrIxox opmanbaeruaa gocturaet 18,8 % mo 21,2 % (omeit 1), numermiedupa 18,3 % no
20,2 % (omsIT 2), a cenektuBHOCTH 38,0 % mpu creneHu npespameHus Meranona 40 % (omsiT 3 — 4). [loBbimeHne
TemrepaTypsl npouecca 423-443 K npuBOAMT K HE3HAUUTEIBHOMY YBEIMYECHUIO BbIXoJa hopmanbaerua 1o 18,8 % no
21,2 % (omsIT 1), 10 28,2 % (omBIT 2).

[TonoxxutenpbHONW CTOPOHON KaTaIU3aTOPOB sIBIAETCA Takke manoe coaepxkanue CO um CO, B OoTXOIALIUX
razax. IIporieHTHOE cojaepkaHHe 3TUX Ta3oB kojeOiercs B mpeaenax 0,5-3,0 % W HE3HAYUTEILHO 3aBUCHUT OT
KaTHOHHBIX ()OPM KaTaJ13aTOPOB.

1. OmnbITel, TPOBEACHHBIE C PA3IMYHBIMU KOJIMYECTBAMH METWJIOBOTO CIIHMpPTa M KUCIOPOAA, MOKAa3ald, 4To
CKOPOCTb OKHCIICHHS CIHPTa MPOTIOPIFIOHATIbHA KOHIICHTPAIIMA METaHOJIAa M HE 3aBHCHUT OT COICp)KaHHA KHCIOpona B
cMecH.

2. Ha Bcex wu3ydYeHHBIX o00pa3max NpPOTEKalOT, KaK MpPOIECCH IPEBpalleHWs METaHOJNa AaKTUBHBIX U
CEJICKTUBHBIX KaTallM3aTOPOB IS PEaKIWU OKUCIUTEIBFHOTO NETHAPUPOBAHHUS METaHONA, TaK W TPOIECCHI
MapIHAEHOTO TIIYOOKOTO OKHCICHHS M OOIIel aKTHBHOCTH KaTanu3aTopoB. OCHOBHBIMHU MPOAYKTaMHU PEAKIIHU OBLITH
(dbopmManpaeru, AMMETUIOBbIH 3(up, YIIeKUCIbIN ra3.

CIIMCOK JINTEPATYPbBI

1. AOGnpyppaxmanos, ®.A., [TatueB A.P., Anexuna M.b. //Texn. — 2010. — T. 24. — Ne 9. — C. 85-89.

2. Awmmpos, C.T. Heonutst Azepbaitmxana / C.T. AMupos. — baky: Dmm, 2004. — 220 c.

3. Amnnarue, M.X. AncopOeHTHI Ha OCHOBE MPUPOJIHBIX IICOJUTOB B MPOIECCAX aJACOPOLUH PAa3IMYHBIX Ta30B U MapOB.
Baky: Dnm, 1992. — C. 50-90.

4. Amnnarues, M.X., Pycramosa Jx.T. // Azep6.Xum. XKypn. — 2010. — Ne 2. — C. 97-99.
5. Baxpymesa, E.M., Banosa E.H., Anéxuna M.B. u ap. //Ycnexu B xumuu ¥ xuM.texHonoruu, — 2013, — T. 27. — Ne 7.
— C. 80-84.

6. MHanunosa, b.B., 3onxaesa D.JI. // Kypn.®unz. Xum. — 2013. — E. 87. — Ne 8. — C. 1361-1365.

7. EBpmoxmmosna, B.A., Kapoiy6a JLII., Jlankun C.B. //U3B. PTTIY um. A.U. I'epuena. — 2010. — Ne 122. — C. 15-21.

8. Xnanos, C.I1. Xumus neommtos / C.I1. XKnanos, E.H. Eroposa. — JI.: Hayka, 1968. — C. 101-110.

9. Usanona, C.I'. Maxnmna B.A. Kunernka u xaranmus. lucc. ... kaga. xuMm. Hayk. M.: UTHOXU um. J1.5. Kapnosa, 1996.
—T.37.—Ne 6.-C. 873.

10. Jlane6epos, A.A., Cutnukosa E.1O. // Kypn. [Tpukn., Xumun. — 2013. — T. 83. — Ne 6. — C. 938-944.

11. Jlurrn, JI. UndpakpacHsle criekTphl ancopoupoBaHHbIX Moiekysl. M.: Mup, 1969. — 515 c.

12.  Mupckuii, 51.B. AncopOenTsl, X mHosydeHue, cBoiictBa u npumenenne / 51.B. Mupckuii, B.B. Tlupoxxkos. — JI.:
Hayxa, 1971. - C. 26.

13. Mywmmunos, C.3., Apunos D.A. MccnenoBanust B 00JIaCTH TEPMOANHAMHUKA U TEPMOXHMHHM aACOPOIMUHA TIIHMHUCTHIX
muHepanax. U3na-Bo « DAH» Y3bekckoit CCP, 1987. — C. 40-73.

14. Tlpu6emos, A.A., Ckubunxas H.A., 3akens JI.A. // XKypr.®@u3.Xum. — 2014. — T. 88. — Ne 6. — C. 1043-1049.

15. Pabo, [Ix. XuMus [IEOJUTOB U KaTanu3 Ha reonutax. M.: Mup, 1980. — T. 1. — 502 c.

16. Pososckuii, A.f1. lumeTninoBblii a3¢up u 6eH3uH U3 npupoHoro rasa. / A.5l. Poszosckwuii // Poce. Xum.xyps. (KypH.
Pocc. Xum. o6m1-Bo uM. [I.1.Menneneesa). — 2003. — T. XLVII. — Ne 6. — C. 53-61.

17.  Pycramosa JIxk.T., Dpennun A.Jx., Hacupu ©.M., u ap. // East European Science Journal, 2018, V. 3, No 9(37), P. 67-71.

18. Pycramosa, [x.T..Odenmu A.JIx., AnmueBa A.M. u ap. // Bropas EBp-1 xoud. mo xuMm. Haykam. — Bena, ABcrpus,
2015. - C. 28-31.

21



ISSN 2308-4804. Science and world. 2022. Ne 10 (110)

19. Pycramosa, k. T..O¢enau A.Jlx., Anuea AM. u np. / Hedprenepepaborka u nedrexumus. — Mocksa, 2017. —
Ne 12. - C. 35-37.

20. Cengepos, D.9., XurapoB H.U. LleonuTsl, nx cuHTE3 U ycioBus oOpa3oBanus B mpupojae. M.: Hayka, 1970. — 395 c.
21. Yemmmes, H.®. lonoo6menHbIe cBolicTBa Munepanos / H.®. Yenumes. — M.: Hayka, 1973. — C. 12-105.

Mamepuan nocmynun  pedaxyuro 06.10.22

APPLICATION OF NATURAL MODIFIED FORMS OF ZEOLITES
FOR THE CREATION OF CATALYSTS TURNED BY METHYL ALCOHOL

J.T. Rustamova’, A.J. Efendi?, 1.G. Malikova®, N.F. Aykan®, A.N. Azizova®,
N.R. Alieva®, F.A. Abdullayeva’, G.M. Faradjev®, K.A. Mansurova®, A.M. Salakhly™
Institute of Catalysis and Inorganic Chemistry named after M. Nagiyev
of the National Academy of sciences of Azerbaijan,
®Scientific Research Institute, Azerbaijan Medical University (Baku), Azerbaijan

Abstract. The purpose of this work was to study the transformation of methanol into formaldehyde, dimethyl
ether, methyl formate dimethoxymethane were carried out on zeolite catalysts — based on natural Cl-a and its modified
Co?*, Cu?*, Mo?" — Cr¥*-forms (CIX). The yield was 18.4 % on natural Cl-those, 21.8 % on the Co2+-modified sample,
and 23.7 % on the Cu®*-modified sample, respectively. The introduction of relatively small amounts of Co®*, Cu®**
cations led to an increase in the activity of the catalysts. The influence of the partial pressure of CH3;OH on the DME
yield was studied (the maximum DME vyield is achieved at a ratio of CH;OH:O, = 3:1). A decrease in the reaction
temperature to 433K led to an increase in the yield of DMM, up to 573 K, and the formation of dimethyl ether and
methyl formate increased with an increase in temperature to 675 K. It was also studied on all samples that both the
processes of methanol conversion of active and selective catalysts for the reaction of oxidative dehydrogenation of
methanol, and the processes of partial deep oxidation and the overall activity of catalysts proceed.

Keywords: zeolite, clinoptilolite, formaldehyde, dimethyl ether, methanol.
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V]IK 54
YHUKAJILHBIE CBOVICTBA BOJIbI

B.W. Slmiku4yeB, 1OKTOp XUMHYESCKHUX HayK, mpodeccop, Poccus

Annomayus. B pabome oOcysicoaiomes 6onpocel 0 poau 800bl 8 JCUZHU HAuiel NAAHembl U, 8 OCHOGHOM,
8bICOKOU MENI0eMKOCIU 600bl. Bajicuvim pe3yismamom aeisemcs npUHYURUALLHO HOB0€ YpaGHeHue, NOo380Jusuiee
ROIYYUMb 3HAYEHUe, NPAKMUYECcKU Co8naoaiowee ¢ IKCHepUMEHMANbHbIM.

Knrwouegvie cnoea. 6oda, ned, niomHOCMb, YHUKATbHbIE CGOUCHEA, MENA0EMKOCHb, B000POOHbIE CBA3U,
CMPYKmypa, nycmomul CMpyKmypul, menjioemkoCmby, 6epOosmHOCHb CYUWeCmB08atus 6000POOHOT CEA3U.

ITo muenmuro akanemuka B.J. BepHajackoro, HeT Takoro 3eMHOTO BELIECTBA — MHUHepana, TOPHOW HOPOJIBI,
KHUBOTO Tesla, KOTopoe Obl BOJAYy HE BKIOYano. BepHaickuil moaMeTHs OfHO M3 Ba)KHEHIIHMX CBOMCTB BOJBI — €€
YHUKQJIBHYIO PEaKIHOHHYIO criocoOHOcTh. Ho, kpoMme 3T0i 0coOeHHOCTH, BoJia 00/1a1aeT yHUKAIBLHBIMUA CBOMCTBAaMH,
IIpUYeM TaKHUMHM, YTO UMEHHO OHH JIeJIal0T BO3MOXKHOM HU3Hb Ha 3emiie. B oTinumu oT Beex APYTHX BEILECTB BOJA B
TBEPJIOM COCTOSHMHM (JIe7]) HE TOHET, a IJIaBaeT II0 MOBEPXHOCTHU BOABL. DTO yKa3bIBaeT Ha TO, YTO IUIOTHOCTH BOJIBI
OonbIlle TIOTHOCTH JbAa. Jlomroe Bpemsl ydeHble HE MOIJIM MOHATH, KaK 3TO MOXET mHpoucxoauts. He MeHee
YAHUBHTENBHA M 3aBUCHUMOCTD INIOTHOCTH BOJBI OT TEMIIEPATYPBI: C POCTOM TEMIIEPATYPHI INIOTHOCTH BOJBI MPOXOIUT
npu 4 °C yepe3 makcumyM. [loHmxkeHne Temneparypsl Boasl Hibke 4 °C MPUBOJUT K TOMY, 4TO Oojiee XOJIoJHasl BOJa
He OyZeT morpykaTbcsi B Oojiee TEIUTylo BOAy, a OyAeT miaBaTh MO HEH. DTOT yAMBUTEIBHBIH MaKCUMYM IUIOTHOCTH
BOJIBI BMECTE C TTOPA3UTENBHOMN CIIOCOOHOCTHIO JIb/IA TUIABATH 110 BOJIE MPEIOXPAHSIOT HAIIK BOZOEMBI OT IPOMEP3aHHSI.
[IyTb K NOHUMAHUIO 3TUX YIUBUTENBHBIX CBOWCTB BOIbl OTKpeUT O.f. CamoinoB [1]. OH comocTtaBun
JKCIEPUMEHTANIBHBIE JAaHHBIE: YBEIMYEHUE KOOPAWHALMOHHOTO YHCIA Y MOJEKYNBl BOABI C POCTOM TEMIEpaTyphl U
pOCT C MOBBINICHUEM TEMIIepaTyphl 4YHciIa pPa3opBaHHBIX cBsA3el. OOBACHUTH Takoe MPOTHBOPEUYHBOE IOBEJCHHE
KOOpAMHAIIMOHHOTO YHWCJIa M 4YHCla pa30opBaHHBIX CBsA3eH OKa3aJoCch BO3MOXHBIM TOJBKO B CIydae, €cid
MIPEIOI0XKUTE, YTO MPU Pa3phIBax CBsI3e MOJICKYJIBI 3aX0T B ITyCTOTH aXypHOIl cTpykTyphl. CornacHo CaMoiIOBY,
CTPYKTypa BOJBI MOXKET OBITh OIMCaHAa KaK pa3MbITas TEIJIOBBIM ABMXKEHHUEM CTPYKTypa JibJa, NPHYEM ITyCTOTHI,
COOTBETCTBYIOII[ME 3TOH CTPYKType, YACTUYHO 3aIOJHEHBI MOJIEKyJaMH BoJbl. UTOOBI HOMAcTh B TETpadpU4ecKoil
CTPYKTYpE B IIyCTOTY, MOJIEKYJa BOJIbI JJOJDKHA pa30pBaTh KaKyl0-TO YaCTh CBOMX BOJOPOIHBIX CBA3eH. C MOBBIICHUEM
TEMIEPaATyphbl YUCIIO Pa30PBAaHHBIX CBS3€H pacTeT, HO U A0S 3alOJHEHHBIX ITyCTOT B CBSI3U C 3TUM YyBEIMYUBACTCH,
COOTBETCTBEHHO YBEIMYMBAETCS CpeAHee KOOpAMHAMOHHOE uncio. Ha ocHOBe mpencTaBieHn 0 COXpaHEHUH B BOJE
(B cMmbIciie OmMKHEH YHOPSIOYEHHOCTH) CTPYKTYPBI, CBOWCTBEHHOH JIbJly MOTYT OBITh, Kak Iokazan CaMOMHIIOB,
Ka4eCTBEHHO 0OBSICHEHBI aHOMAJIMK CBOMCTB BoJbl. Hampumep, cymiecTBoBaHNE Y BOABI MaKCHMyMa INIOTHOCTH MOXKHO
CBSI3aTh C TE€M, YTO MpH yBeiawueHuu TemmepaTypsl oT O °C B Boje, ¢ OJHON CTOPOHBI, YCHIMBAIOTCA KOJeOaHUs
MOJIEKYJI OKOJIO TIOJIO)KEHHH PAaBHOBECHS M COOTBETCTBEHHO pacTeT 3()(EeKTHBHBIH pajnyCc MOJIEKYJbI, a C APYroH
CTOPOHBI, YCHJIHMBAeTCS TPAHCIALMOHHOE MIBWMXXEHHE, M BCe OOJbIIEe MOJIEKYJ IIONajaeT B IycToTel. IlepBoe
00CTOATENBECTBO NPUBOAUT K YBEIMYEHHIO OO0BEMa, BTOpoe — K yIuloTHeHHro. CodeTaHwe »JTHX [JBYX
MIPOTUBOIIOJIOXKHBIX TEHICHIMH W 00yCIIaBIMBaeT CyNIeCTBOBaHME MakcuMyMa IioTHocT 1ipu 4 °C. Bee ckasanHOe
00BSICHAET TaK Xke, HoYeMy JIeJ IUIaBaeT 10 BOJE, a HE TOHET.

JKu3np Ha 3emiie 3aBHCHT OT aHOMAJIbHO BBICOKOW TEIUIOEMKOCTH BOJBI, TaK Kak Takas TEIUIOEMKOCTb
MO3BOJISIET KMBOM KIJIETKE NMPHUMEHATh 0€3 BPEOHBIX MOCIEACTBHH 3K30TEPMHUYECKHE PEaKIHUH, HAIpUMep, THAPOIH3
AT®. Kpome TOro, BBICOKas TEIIOEMKOCTh OKEAaHOB CMsT4aeT TeMIepaTypHble Iiepemagsl B aTMocdepe.
MHOTOKpaTHbIE MOMBITKA PACCUUTATH TEMJIOEMKOCTh BOJBI (3TUM 3aHUMAJCS U DUHIITENH [3]) HE maBanu pe3yibTara.
U Tonbko HaM 3TO y#anoch ceaTh — pa3rajaTh TalHY TETUIOEMKOCTH BOABI. TemIoeMKOCTh BOJBI B JIBa pa3a OoJbIIe
TEIUIOEMKOCTH BOABI M Mapa. Y JaloCh YCTAHOBHUTH, YTO ATO CBSI3aHO C TEM, YTO Y BOJBI B OTIMYHUE OTO JIbJa W Iapa
HArpeBaHUE YBEIWYMBAET JIOJIO Pa30PBaHHBIX CBSA3€H, a JUIsl 9TOr0 HYKHO 3aTpaTUTh dHepruto. Ham HoBBIA moaxon
3aKJII09aeTCsl B TOM, YTO /ISl pacyeTa MoTeHNuadbHOo# YHeprud (U) Heo0X0QHMO YHEPTHI0 BOTOPOIAHOI CBII3H
(§4) YMHOXKHATBL HA CpeJHee YHCIO0 CBfA3ell, MPUXOAAIIUXCH HA MOJIEKYJIY, CKOPPEeKTHPOBaHHOe !! ¢ MOMOIIbIO
BEPOSITHOCTH HAiiTH cBA3b cymecTBymomei (Py,). OTo Mo3BOIMIO OMYYHTh MPUHIUIHAIEHO HOBOS ypaBHEHHE IS
TEIUIOEMKOCTH JJIS BOABI. JTO ypaBHEHHUE IO3BOJIIIO ONPEACNIUTh M MOHITH CMBICH KOH(HUTYpallMOHHOTO BKJIaga U
YTOYHHATH KOJICOATENbHBIM BKJIAJ B TEIUIOEMKOCTh BOABL. OTMETHM, HYTO 3KCIIEPUMEHTAIBHO OIPENeIsIeTCs
TEIUIOEMKOCTH TIPH TOCTOSHHOM JaBJICHHWH, a TEIUIOEMKOCTh IPU MOCTOSHHOM 00BeMe (2 MMEHHO 3Ta TEIUIOEMKOCTh
HHTEPECYET yUEHBIX) BBIYHUCISACTCS U3 TEIIIOEMKOCTH IIPH ITOCTOSTHHOM JaBJICHHH.

BeposiTHOCTBH HaiiTH cBsI3b cymiecTBywomeii P,, B 4aCTHOCTH, BIUAET Ha CTPOCHUE KUHETUYECKUX €IUHUILIL,
Ha UX pacrpejeNeHue, 1 CBOOOAHBIMU CTPYKTYpPHBIE ITYCTOTHI, KOTOPBIE MCHOJB3YIOTCS TP MEPEMEIICHUSIX MOJICKYT
[2]. B Hacrosimeit paboTe mokaxkeM, 4TO 3Ta BEpPOSITHOCTD (Py) UrpaeT onpenessfoniyto pojib U B TETUIOEMKOCTH BOJBI.

© Smxkuues B.U. / Yashkichev V.I., 2022
23



ISSN 2308-4804. Science and world. 2022. Ne 10 (110)

Ee ucnonp3oBanue mo3BoaIuIo NOJIYy4YUTh HOBOC, q)yH,HaMCHTaJ'H)HOC YpaBHCHUC IJid TCINIOCMKOCTH BOJblI U paCcCUUTATh
TEIJIOEMKOCTb. 110 OIPCACIICHUIO BEPOATHOCTD HaAWTH CBA3b CyHIeCTByIOHIeﬁ PW

Pu=11/(11+12) 1)

e Ty — CpeJiHee BPeMsl, KOr/ja CBsI3b CYILIECTBYET,
T, — CpeiHee BpeMsi, KOTja CBA3b pa30pBaHa.

TennoeMKocTs NbJa NpU NOCTOSAHHOM JAaBieHnH C, u3MepeHa OT 2-X rpaxycoB KenbBMHAa 10 TOYKH
nnasnenus. IIpu ouenp Hu3kux Temneparypax C, crpemurcs k Hymo. Ilo mMepe Toro, Kak TeMnepaTypa BO3pacTaer,
TEIUIOEMKOCTbH JIbJa TIOCTETIEHHO YBEIMYHWBACTCS, IMOKAa HE IOCTHTHET OKOJIO 9 Kau/MOJIb Tpalx B TOUYKE IIABIICHUS.
TenmoeMKOCTh BOIBI IPU IOCTOSHHOM 0o0BeMe (MMEHHO 3Ta BenmmunHa HaM HyxHa) C, = 18,2 xam/mons rpan (wnn
76,08 Jlxx/momns rpan) paccuntbiBaetcs n3 C,. Paccunrannoe 3nadeHne C, Kak GYHKIIMU BO30YXKICHUS OCHMILISALUNA 1
nuOpanuii (MOBOPOTOB) MpHBENCHO B KHure DiizeHOepra m Kaynmana «CTpykTypa u cBOWCTBa BOAB» [3] U paBHa
9,2 xan/monb rpag (38,46 [x/Monb rpan), 4TO MPUMEPHO B 2 pa3a MEHbIIE 3HA4YCHUS, MOJYYEHHOTO U3
SKCIEPUMEHTANBHOTO0 3HaueHus C,. OTo npuseno k Tomy, uto C, cTanu NpeacTaBiaTh B BUAE JBYX BKJIAJI0B!

Cv = CKOJ‘I + CKOHQ) (2)

rae Cyo, — paccUnTaHHbBIN KOJICOATeIbHBIN BKIIAJ, PABHBIH, KaK yXKE YKa3bIBaJIOCh, 9,2 Kai/MOJb Tpaj,

Cronp — KOH(PUTYPAIIMOHHBIN BKIIaJ, PABHBIA PA3HOCTH MEXK/Y SKCIIEPUMEHTAIbLHBIM 3HaUEHHEM TEITIOEMKOCTH
U Cyoy. Kak yxe yxaspiBanoch Mbl paccyuTay Cyoug ¥ YTOUHUIM BEMUIHHY Cop.

Ilo onpenenenuto:

C,=du/dT 3)

rae U — noTeHIanbpHas SHepPTUsl.

Bo by Ha 0ZIHY MOJIEKYIy MPUXOAUTCS BE BOAOPOMHbIC cBsa3u. [loaTomy mist ipaa U = 2g; (mpumeM i kak
HHAEKC JUIA BEJMYMH, OTHOCAIIMXCS KO JIbAY, a W — K BeIMYMHaM, OTHocAmmMMcs K Boje). [IpencraBineHus o
CTPYKTYPHBIX IIyCTOTaX M OOIIeH TeTpa’dApHUHOCTH CTPYKTYPHON CETKH B BOJIE MO3BOJISIIOT IPUHATH, YTO B BOJIE, KaK U
BO JIbJy, MOJIEKyJIa CBA3aHA ¢ 4 Opyrumu MojiekyiamMu. Ho B oTiamuume oTo jbja, B BOJAE KaxkJIas U3 3TUX CBs3CH B
TEUEHHE CPETHEr0 BPEMEHH T, pa30pBaHa.

Jns npa BpeMeHEM T, MOXKHO IpeHeOpedb, W, CIEeJOBaTeIbHO, IS JbJa BeposTHocTh Pj = 1. [lng Boxsl
TIOJIOXKEHHE JIPYTOe: T, COM3MEPHUMO CO BPEMEHEM T M BEpPOSITHOCTH Py, He MoxeT ObITh TpupaBHeHa 1. [TosTomy Oynem
CYNTATh, YTO B BOJIE CPEJHEE YHCIIO CBSA3EH, MPUXOAAIINXCS HA MOJIEKYIy HE 2, KaK BO JbAy, a 2Py, u, cienoBaTebHoO,
MOTEHIMAJIbHAS SHEPT U ISl BOABI paBHA

U=2" ¢, Py 4

IZie €, — PHEPrus 0Opa30BaHMS CBA3M MEXIY MOJICKYJIaMH B BOje (B OTIMYME OT HEPTHH pa3pbiBa CBS3H
SHeprus 00pa3oBaHus CBs3H MeHbIe 0).

OTO ypaBHEHHE NOKa3bIBaeT, 4To mpousBomHas U 1o TemmepaType Uil BOABI SBIsIETCS OoJiee CIOXHOU
GbyHKIMEH OT TemmepaTypbl, YeM JUIs JibJia, MOCKOJbKY ¥ Py M &, U1 BOJBI 3aBHCSAT OT Temmeparypsl. Jlis
TEIUIOEMKOCTH BOJBI 3TO MMeeT (yHAaMEHTalbHOE 3HAueHHE, IOCKOJBKY TEIUIOEMKOCTh IO OMpEICNICHHIO paBHA
mpousBogHOH sHeprun U mo temmepatrype T. Juddepenunpys ypaBHeHHe (4) mo Temmeparype, MOJYIHM IJIst
TEMIOEMKOCTH BOJBI MPUHIUIHMAIGHO HOBOe ypaBHenue (5), cymectBenHo ormmumunoe ot C, = 2dg, /dT, kotopoe
HCTIOJIB30BAJIOCH IPYTUMH YY€HBIMU B TOM YHCIIE U DWHIITEHHOM:

Cy=2'(Py " dey / dT + &, - dP,,/ dT) )

CornacHo 3TOMY IOJIYy9eHHOMY HaMU ypaBHEHHIO, TEIUIOEMKOCTh BOIbI C, AEHCTBUTEIHLHO COCTOUT M3 JBYX
BKJIQ/IOB, TpHYEM Kojie0aTeabHast COCTABIIAIONIAS TETNIOEMKOCTH BOJIBI:

Cion =2 Py, " de, / dT, 6)
a KOH(QUTYPAIIMOHHBIN BKIAL;
Cronp =2 &y~ dP,, / dT. @)

Otmerum, uto dey, / dT > 0 (MOAyIb OTPHLATENBHBIX 3HAYCHHUH €, YMEHBLIACTCS C POCTOM TEMIEPaTyphl), a
dPy, / dT < 0, 1 3TO onpeaeNnseT MONOKUTENbHBII 3HaK y TemioeMKocTd Boabl Cy. [TomuepkHem, uyTo u3 ypaBHeHus (5)
MOYXHO BHJIETh, YTO TETJIOEMKOCTh BOABI ABJIsETCS (QYHKIMEH caMoil SHepTuu 00pa3oBaHUs CBSI3H €, @ HE TOJIBKO OT €€
npousBoaHO# de, / dT. Okasanock Takxe, 4TO TEIUIOEMKOCTb siBisieTcss (yHKUMeH oT Py, M OT mMpou3BOAHOW 3TOi
BEPOSITHOCTH 110 Temneparype. Jis npaa koHGurypannoHHsli Briaa odpamaercs B 0, Tak kak rmpu P; = 1 npousBognas
dP;/dT = 0. Ormetum Taxxke, uro BkIax Cy,, paBeH He 2de / dT, a cornacHo ypaBHenur (5) pasen 2'P, de, / dT. O1o
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IO3BOJIMJIO HE TOJILKO HAWTH BBIPAKCHUEC I CKOHdn HO U YTOYHUTDL BCIIUYUHY K0JIe0aTEILHOTO BKJIaga B TCIIJIOEMKOCTb
BOJIBI.

Z[J'Dl MOJYYCHUSA KOJMYCCTBECHHBIX OLCHOK CV HeO6XOJJI/IMO 3HaTh 3HA4YCHHUA €&y H PW. B Ta6n1/1ue 1
peACTaBJICHBI PW, IMOJIYYCHHBIC B pa60Tax Ppa3JIMYHbIX aBTOPOB.

Tabnuya 1
ABTOPBI 0°C 20°C 40°C 40°C 80°C 100°C
Grjotheim, Krogh-Moe [4] 0,43 0,38 0,34 0,30 0,27 0,22
Haggis, Hasted, Buchanan [5] 0,910 0,893 0,872 0,842 0,820 0,800
Nemethy, Sceraga [6] 0,52 0,46 0,42 0,37 0,34 0,32
Walrafen [7] 0,63 0,45 0,31 0,20 0,14 0

OTH pe3ynbTaThl CHIBHO pasHiTcs. Mmonmpyer padora Xarruca, Xacrena u brrokeHeHa, COTIIaCHO KOTOPO
NP TUTABJICHUH PBYTCS BCero 9 % CBsi3eil, TaKk Kak OHAa B OONBIICH CTETIEHN COOTBETCTBYET NPEACTABICHUSIM O CETKE
BOJIOPOAHBIX cBsizedl B Boze. IIpmmenuB 3akoH I'ecca, HaM ymamoch MOMYYWTh HE3aBUCHMOE IMOATBEPXKICHHE, UTO
Xarruc, Xacten u belokeHeH He ommoOnuch. 13 ux JaHHBIX BUAMM, 9TO 3HadeHue Py, mis Boael npu 0 °C pasao 0,910,
n BenuumHa Py, ymenbpmaetcs ¢ pocrom Temneparypsl no 0,893 mpu 20 °C. DTH 3HaueHHs WCIIOJIb30BaHbI IS
onpegenenus Cyog. B auanasone ot 0 °C no 20 °C 3aBucumocts Py, 0T TemmepaTypsl IpAMOJUHENHA, YTO MO3BOJIAET
npousBoanyto dP,, / dT npupasusate AP, / AT, xotopast paBHa:

(0,893 — 0,910) /20 = -0,85°10°>.

Oneprust paspsiBa cBsi3u B Boge npu 0 °C m3BectHa u paBHa 23,49 k/[x/Monb rpan. DHEprust 00pa3oBaHUS
CBSI3W, paBHAsi MO MOJYNIO TEIUIOTE pas3pbiBa CBS3M, HO MMEIOINAsi, KaKk Mbl YyKas3blBajM, 3HaK MHHYC, ObLia
HCTIONB30BaHa MPH HaIlleM pacyeTe TeINIOEMKOCTH BOJBI.

Teneps, 31as &, u dP,, / dT, MmoxHO paccunTaTh Cyong 110 (7) 111 0 °C:

Crong = 2'(-23490)(-0,85°10°%) = 39,71 Jl/Monb Tpa.

31ech UCTIONB30BaHA HE SHEPTHS Pa3phiBa, a SHEPrus o0pazoBanus cBa3H. OTCI0a M MUHYC y SHEPTHH CBS3H.
Teneps yrounum BemmuuHy C,.,. 3HaueHme C,,,, npuBelneHHOe OJizeHOeprom um Kaymmanom, ymHOXHM Ha Py,
coriacHO ypaBHeHHUIO (6). [Tomydmm:

Cron = 38,46 - 0,91 = 35,00 [Ix/Momns rpag.
Cymmupys Cyon ¥ Cyong, NOTYUUM 3HAYEHHE TETIIOEMKOCTH BOJIBI IPH MOCTOSHHOM 00BbeMe nipu 0°C:
C, = 35,00 + 39,71 = 74,71 JT)x/mMonb rpa.

OT0, MOIy4YeHHOE 1O YpaBHEHHIO (5) 3HaUYeHHe MPAaKTUYECKH COBNAAaeT (B Ipenenax MeHbIuX 2 %) c
BEJIMYMHOM, IIOJyYEHHOU 3KCIEpUMEHTAIBHO. IIpoaeMOHCTpUPOBaHHBIN BEPOSITHOCTHBIN IOAXO IPU PACCMOTPEHUU
JIPYTUX TEPMOJMHAMHMYECKHX BEJIMYMH JOJDKEH COXPAaHUTh CBOE 3HAYEHHE, ITOCKOJBKY OJHTANbBIUS, SHTPONHSA,
noreHan ['m66ca BogbI ONPENEINSIOTCS C TOMOIIBIO YHCICHHOTO HHTETPUPOBAHKS TETIIOEMKOCTH.

Ho 310 nanexko He Bce, 4TO MOXXHO CKa3aThb O POJIM MOJIEKYJ BOJBI B paboTe opraHusma. MoseKyisl BOJbI
UTPAIOT BEYIIYIO POJIb B MIUTAHWH IUIETOK HApsLy ¢ (arommuTo3oM, a Takke B MEXaHM3ME HEOTBPATHMOTO CTApEHHS
opranu3ma uenoseka. Ho 3to OyzeT B apyroii crathbe.
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UNIQUE PROPERTIES OF WATER
V.1. Yashkichev, Doctor of Chemical Sciences, Professor, Russia

Abstract. The work discusses the role of water in the life of our planet and, mainly, the high heat capacity of
water. An important result is a fundamentally new equation, which made it possible to obtain a value that practically
coincides with the experimental one.

Keywords: water, ice, density, unique properties, heat capacity, hydrogen bonds, structure, structure voids,
heat capacity, probability of hydrogen bond existence.
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Technical sciences
Texnnqeclme HayRI/I
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IHOBBILIEHUE KAYECTBA CTAJIM IIPH 3JIEKTPOILIIJIAKOBOM
MNEPEILTABE METAJUIM3UPOBAHHBIX OKATHIIIEHR

JLI'. A3umoBa,
Aszepbaiimxanckuii Texunueckuii YHuBepcuret (baky), AzepOaiimpkana

Annomayusn.  Cmamva  nocésweHa  UCNONb306AHUID  WIUXMbL  INEKMPOULIAKOB020  Nhepennasa
MEManIu3upoOEaHHbIX OKamvluiel 05l NPOU3600CMEa CMAaly pasiuyHo20 Ha3HaveHus. B pesynbmame mHoz2ouuciennoix
uccne0o8anull Ovbliu HAOeHbl NPeuMyWecmsd 1ecupo8antol cmanu u3z ucxoonou wuxmsl npu 800-1000 °C, a maxkoice
VCMAHOBIEHbL  NApPAMEempybl  GIUAHUA HEMEeMALIUYeCKUX BKIIOYeHUll Ha Qopmuposanue IKCHAYAMAYUOHHBIX U
MEXHON02UHECKUX CEOUCE NOOUUNHUKOBOU CINAIU.

Knrwouegvie cnoea: wuxma, cmans, MEMAaiiu3upoSaAHHbLl OKAMbIW, KpyYeHue, pacmsdicenue, Wmamnosxa,
nepennae, aycmeHummvie 3epHd, MexanuiecKue coucmaa.

Beenenne

B cBa3M ¢ pazBuTHEM pecypcoJOOBIBAIOIIMX OTpacieil MPOMBIIUIEHHOCTH M JHEPreTHYECKOro
MaIIMHOCTPOCHUS B MOCJEIHHUE OBl JJIsl TPOM3BOCTBA CTAIM PA3IMYHOrO Ha3HAa4YeHUs ObUla yCIIEIIHO pa3paboTaHa
TEXHOJIOTHSl €€ BBHIIUIABKK METOJIOM OJJIEKTPOIIJIAKOBOTO TeperyiaBa MeTauin3upoBaHHbIX okateimei (DIUIIO) [5].
W3BecTHBI pe3yabTaThl UCCIACIOBAHUS BIMSHHS HEMETAIHUCCKUX BKIFOUCHHH Ha ()OPMHPOBAHUE IKCILUTYaTAIHOHHBIX
M TEXHOJIOTHYECKUX CBOMCTB MOAIIMIHUKOBO# cTaju [11]. J[ist olleHKH TeXHOJIOTHYECKOH miacTuuHocTH ctanu [X15
OTpeNeeHsl €€ MEXaHWYeCKHe CBOWCTBAa IPH BBICOKOH TeMIlepaType M B YCIOBHAX pPAa3IMIHOTO OOBEMHO-
HATpSDKCHHOTO COCTOSIHHA (Tpefefia TEeKy4eCTH M BPEMEHHOTO CONPOTUBICHHS pPa3phiBy NPH KPYYCHHH U
pactsokernn). McmbITaHneM Ha KpydeHHE OCYIISCTBICHO MOICIHPOBAHUE Ipollecca MPOKATKH, HCIBITAHUEM Ha
ropsiaee pacTsDKEHHE — MOJISIIMPOBAHKE MPOIeccoB Aedopmarin ¢ OoJiee JKECTKONW CXeMOW HATIPSIKCHHOTO COCTOSHIS:
MIPECCOBAHUS CIOKHBIX MPOQUIIeH, mTaMnoBku [2, 9].

HenpepbiBHBIH pPOCT 00beMa MPOMU3BOJICTBA YEPHBIX METAIUIOB, COMPOBOXKMAIOIIUNCS BO3pACTaHUEM JOJHU
OKYCKOBaHHOT'O CBHIPbsI B IIMXTE JTOMEHHBIX I€Ucii, HEBO3MOXKCH 0€3 MHTCHCHU(UKAIIUKM MPOU3BOACTBA U MOBBIIICHUS
KauecTBa OKYCKOBAHHOTO MPOJYyKTa. YBeluueHHe oObeMa MPOM3BOJACTBA OKATHINMIEH JOCTUTAETCA MyTeM BBOJA B
9KCITyaTallMi0 HOBBIX MOIIHOCTEH, a Takke 3a CUeT TMOBBLIINICHUs YJENbHON MPOU3BOJUTENBHOCTH JACHCTBYIOUIETO
000pyZI0BaHUS U, B YaCTHOCTH, O0KUTOBBIX KOHBEHEPHBIX MalIMH. POCT yienbHOU MPOU3BOJUTEILHOCTH 00KUTOBBIX
MAIllMH BO3MOXXEH KaK 3a CUeT MHTCHCH(HKAIMK HarpeBa CJIOs, TAK M 3@ CYET MOBBIIICHUS KAuyeCTBA HCXOIHBIX
OKaThILIEH, a, ClIe0BATENbHO, U YBETUUYEHHS BbIX0a TOTHOTO POAYKTA.

KauecTBO mpoM3BOOMMBIX B HACTOALIEE BpEMsl OKaThIIEH elle HE B IOJHOM Mepe YIOBIETBOPSET
TpeOOBaHUSAM TOMEHHOW TUIaBKH. HeaocTaTodHo WM3ydeHBI NMPUYWHBI U MEXaHU3MBI Pa3ylpOYHEHUS OKATHIMICH MPHU
BOCCTAHOBJICHHH B YCIIOBHUSX, MIPHOIMKEHHBIX K JJOMCHHOMW TIaBKe. [IOBBIIICHNE TEMITEpaTyphl U IPOIOIDKUTEIIEHOCTH
TEPMOOOPaOOTKH HIDKHUX TOPU30HTOB CIIOS IMO3BOJIAET IMONy4aTh Oojee OMHOPOIHBIC 10 XUMHUYECKOMY COCTaBY
METAJUTyPTHYECKIM CBOWCTBAM OKATBIIIA. JTO JOCTHTAeTCA JHUOO IyTeM HWHTEHCHU(DHKAIMK IIPOTpeBa CIOS TIPH
MOBBIIICHUHN TEMIICPATYPHOPUILTPAIIHOHHOTO PEKHUMa, JHOO0 MPH HCIOJIb30BAHUSA TBEPAOro TomiuBa. CHUKEHHE
paspyimaemMocTi 000X KEHHBIX OKATHIIIEH MPHU MOCIEAYIONEM TIEpe/Iesie MOXKET ObITh JOCTUTHYTO 3a CUET MPUMEHEHHUS
pasnuYHBIX M00aBOK B IMUXTY W peKuUMa TepMOOOpPaOOTKH HJisi TOMydeHHUs HeoOXoauMoro (a3oBOTO COCTaBa,
CITOCOOHOTO MPY BHICOKOW CTENEHH BOCCTAHOBIIEHUSI COXPAHATh MMPOYHOCTh OKATHITICH.

IKCITEPUMEHTAJIBHASA YACTDb

Pesynbratel uccnepoBaHuil mokasanu, uto ctanb LIX15, momydeHHas 3JE€KTPOIUIAKOBBIM IEPEIJIABOM
MeTayu3upoBaHHbIX okateimiei (DIIIIO) 3arps3HeHa OONBIIAM KOJHYECTBOM OKCHJIIHBIX BKIFOYCHUN — CIOKHBIMH
cuiMkKaTamMu pasmepoM 4,6 MKM; BKJIIOYEHHS TJIMHO3€Ma B OCHOBHOM HeBenuku — 1,2 mxm [3, 4, 6, 7, 10, 12].
BnaronpusiTHEIM (hakTOpOM SBISIETCS TIOJIHOE OTCYTCTBHE B METAUIC HUTPUAHBIX BKJIFOUCHHA W HE3HAYUTEIBHOC
KOJIMYECTBO CYNb(QUIOB W BKIIOYEHUH TiMHO3eMa, Haubojee BpeAHBIX B 3Toi cramu [12]. Cramb, momydeHHas
AJIEKTPOILIAKOBEIM MEPEIUIaBOM MeTaJUTN3UPOBaHHBIX oKathimei (DIITIO) mo cpaBHEHHIO CO CTANBIO, MIOJIYYCHHOH B
anektponeun (D11) comepxut Oosiee KpynmHbIE KapOUABI, HO B MEHbIIIEM KoJndecTBe (Tabi.1) BO3MOXKHO 3TO CBSI3aHO C
pasnuaueM KOHIEHTpaluu yrieposa (coorserctBenHo 1,1 n 0,98 %) [6].

© Asumosa JI.T'. / Azimova L.G., 2022
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Jl1s IpOrHO3UPOBAHUS U3MEHEHHS COCTOSIHMS CTalld IMPU MOBBIIIEHHON TEMIIEpaType U3ydyalach 3aBUCUMOCTb
pocTa ayCTeHUTHBIX 3epeH OT TemmepaTypbl B unTepBasie 850-1200 °C (puc. 1). Cranp IIX 15, monyuenHas B
anexTponeyd (JI1) u cranb mosrydeHHast py 3JIEKTPOIUIAKOBOM IeperiaBe MeTaUIM3NPOBaHHbIX okateieil (J1II10),
HUMCIOT TIPUMEPHO OJMHAKOBBIN pa3Mep ayCTEHUTHOTrO 3epHa mpu Harpere ot 850 g0 1050 °C, T.e. B 00IacTH BIUSHUS
HepacTBOpeHHBIX KapOumos [10]. Beimme 1050 °C mpoMcXOIUT MHTEHCHBHBIH POCT 3€pHA B CTajM, HOJYyYCHHOU B
9MEKTPOIeYr, M HEe3HAUUTENbHBIH — B CTalM 3JIEKTPOLUIAKOBOIO IepeliaBa METaIM3HPOBAHHBIX OKAaTHIIIEH.
OTHOCHUTEIBHO 3aMEINICHHBIH pocT 3epHa B cTamy LIIX15 arekTpomnniakoBoro meperuiaBa OKaTHIMIEH, ITO-BHINMOMY,
CBSI3aH C MTOBBIIICHHBIM COAEP)KaHNEM AUCIIEPCHBIX TEPMOYCTONIHNBBIX OKCHIHBIX BKIFOUCHHUH CII0)KHOTO COCTaBa.

Tabnuya 1
IMapameTpsI cTpyKTYpbl KoBaHHoO# cTaau X115 npu 1150 °C,
nosay4denHoii Merogaom JIITIO (1) u aaexrponeun (11), mocse chepouau3npyemero oTKura
(yxka3aHHasi B YMCJIUTeENEe) M 3aKAJIKHU (YKa3aHHas B 3HaMeHartese) npu 8§60 °C

ITokazaTenb | ]
HB 187 176
TBeprocts —_— —
RC 61,0 615
Pa3zmep kapOuIoB, MKM 08-15 0,5-0,6
60,3-1,0 0,3-0,5
KomugectBo xap6unos B8 100 MKMZ, en 50 82
55 50
d.MEM
300 — ©
j=h
=]
fas)
-2 % g
200 — A 2
Q2 2
3 [P
_ 1+ 8
100 =
L
s
0+ | | | | 10
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Puc. 1. Brusinue memnepamypul nazpesa na pasmep aycmenumnozo 3epta (d) 6 cmanu IIX15,
ROJYYEHHOU NPU INEKMPOULIAKOBOM NePeniase Memaiiusuposantvlx okamoiuei (ALUTIO 1y u 11,)
u anexmponeuu (311 1) npu memnepamypax xosxu IOOOU(II), 1150 °C (15, 11).

Crnenyer oTMETUTb, uTO, HauKHAas ¢ 1150 °C, B IpUrpaHnYHbIX y4acTKaX CTald, HOJYyYEHHOH B JNEKTpoIeuHn,
oOpasyercss TEMHOTPABAIIAsACS 30HA CO CTPYKTypOH BepxHero OeHHWTa ¢ IOHM)KEHHOW MHKPOTBEPIOCTBHIO IIO
cpaBHeHHIO C 'temoM" 3epHa: cooTBeTcTBeHHO 63 m 107 MIla. B cramm »ieKTpOIIIaKOBOTO IIeperiaBa
METAJUITM3UPOBAHHBIX OKATHIMIEH ayCTEHWTHOE, 3€pHO IPU TOH Ke TeMIlepaType Menbue 10 CPaBHEHHIO CO CTaJbIo,
MIOJIYYCHHOU B d7eKTpornedn [2].

HcneiTanne Ha CKpy4YHBaHUE M PacTSHKEHHE MPOBOAWIH B mHTEpBasie Temmepatyp 800-1200 °C mpu mpsaMom
HarpeBe W ¢ IpeBapUTEIHHBIM HATPEBOM IIPH CIIEIYIOIINX YCIOBHAX: BBIAEPKKA IPH COOTBETCTBYIOIIECH TeMIIEpaType
cocraBmser 20 MHHYT, cKOpocTh pacTsukenms — 0,0014 ¢, cxopocts ckpyumBamms — 30 o6/MuH. B HCXOZHOM
COCTOSTHHM Tocie BbIcokoro ormycka (650 °C — 1 4) cramp nMmena CTPyKTypy 3€pHHCTOTO MEpiUTa C OJIM3KUMHU
Xapaktepamu KapOuaHoit ¢asbl [7]. [lnacTHYHOCTh O KOJIMYECTBY CKPYYMBAHUS CTal B 00OMX METOAAX BBIIJIABKH
ObLJTa TOCTATOYHOM JUTs IPOKATKH C BHICOKOW CcTeneHbto nedopmarmu (puc. 2).
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Puc. 2. 3asucumocms uucna ckpyuuanuti om memnepamyput ucnvimanus cmanu LIX15,
NOAYYEHHOU INEKMPOUNaKoevim nepeniasom okamuviweti (LU0 11, 11y) u cmanu IIIX15, nonyuennoti
6 anexmponeuu (11 1) npu npsamom naepese (a) u ¢ npedsapumenvuvim Hacpeeom npu 1150 °C (6).

Crpykrypa cranu npu npssmom Harpese 10 800-900 °C— aycTeHUT U TIO0YISIpHBIE KapOUIBL, TIPU OXJIAXKICHIH
— 3epHHUCTHIN nepnut. [Ipu Toil ke TemmepaType MCHBITAaHHUS C MpeABapUTENbHBIM HarpeBoM a0 1150 °C ctpykrypa
CTall — ayCTCHUT (KapOHIbl HE YCIEBAIOT BBLACIHUTHCS), NPH OXJIAXKIECHHM Ha BO3AyXe — IUIACTMHYATHIA NEPIIHT.
Hemeranmuueckne BKIIIOYEHHS B 000MX CIydasx B MPOLECCE HCIBITAaHMS Ha CKPyYMBAaHHE OPUEHTHPYIOTCS IMOTEPEK
ocu nedopmanuu. bosjee Hu3Kas MIACTHHYATOCTb NPHU ropsyeM kpydenuu cranu LIX15, nmonydeHHas crocoGom
OIIIIO mo cpaBuenuto ¢ III, mMo-BUAMMOMY, CBS3aHA CO 3HAUUTENBHO OOJBIIUM COJEPKAHHEM HEMETaLTUYEeCKUX
BKJTIOYCHUH — IUTACTUHYATHIX U XPYIKUX CHIIMKATOB, PACHOJIATAIOMINXCS IEPIEHANKYIIPHO OCH 00paslia, sIBIISIOIINXCS
LIEHTPAMH 3apOKIEHUS BHYTPEHHUX TPELIUH IIpU UcHbITaHu [1, 3, 4, 8].
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Puc. 3. 3asucumocms omuocumenbno2o yoruHeHus, npeoena mexy4ecmu U 6peMeHHO20 CONPOMUBTEHUS PA3PbIEY
3 .1 . .
(6= 1,4-10" ¢) om memnepamypul ucnvimanus (npamou wazpes) cmanu LLIX 15, nonyuennoti cnoco6om snekmpouiako8o2o
nepennasa memannuzupogannwix okamoiuieil (LIIIO 1, 11,), u 6 onexmponeyu (11 I1)

OnpeneneHHbI HUCHBITAHUEM HA pPAacTsHKEHHE 110 CYXKEHUI0 MHTepBanl IutacTuuHoctd cramm 1IIX15,
MTOYYCHHOW METOIIOM 3JICKTPOIUTAKOBOTO IIeperuiaBa MeTauTu3upoBaHHEIX okaTeimied (JLIITO), cocraBmser 760-
1200 °C mpu BBICOKOH CTETeHH NeQOpMalliy CABHTa JO MOMEHTa pa3pelieHHs, TOTJa KaK B CTalH, ITOJYYCHHOH B
anextponieun (OI1), Habmromaercst mpoBan mwacTHIHOCTH B MHTepBase 850-950 °C Bhime Ha 20-25 %; npu 850 °C oHo
cocrasiser 110 %.

Ha puc. 3 oTpaxkeHO M3MeHEHHE MeXaHWYecKHX cBoMcTB cramu IIIX15 monydyeHHO# AJIeKTPOLLIaKOBBIM
neperuiaBoM okateime MerammmsupoadHelx (BIIIIO), a takxe B anextporneun (OI1) B mporecce pacTsHKEHHUS NPU
IIPSIMOM HarpeBe J0 TeMreparypsl ucnbsiTanus 760-1200 °C B 3aBHCHMOCTH OT TEMIEPaTyphl IPSIMOTO Harpena.

Takum 06pazoM, YCTaHOBIICHO, YTO CTallb, HOJTy4YEHHAs 3JIEKTPOILIAKOBEIM IEPEMIaBOM METaJUIN3UPOBAHHBIX
okatbimeii (OILIIO), mo cpaBHEeHHMIO €O CTajblo, MONy4eHHOM B a3nexTporedn (OII), comepkut Oojee KpyIHbIE
KapOuapl, HO B MeHbIIEM KojudecTBe. Ilo cpaBHEHHIO CO CTaiblO, MOJTYYEHHOW METOJOM 3JIEKTPOINUIAKOBOTO
meperiaBa  MeTaIM3upoBaHHbIX okarbimed (DIUIIO) nHabmromaercst Takke IOJHOE OTCYTCTBHE HHUTPUAHBIX
BKIIIOYEHUI.

BbIBO/IbI

VYcranoBieno, uyro B cramm LIX15, mnomydyeHHOH crmocoOOM — 3JIEKTPONUIAKOBOTO  IEperuiaBa
MeTaTM3UpoBaHHbIX okaTbimeid (DIIIIO), mpoucxoauT 3aMeJIeHHBIH POCT ayCTEHWTOTO 3€pHA, CBSI3aHHBIA C
MOBBIIIEHHBIM COJEPKAHUEM JUCIEPCHBIX TEPMOYCTOWYMBBIX OKCHUIHBIX BKJIIOUEHHH CIIO)KHOrO cocTaBa. B cramu
ANEKTPOIIJIAKOBOTO TIEPeIUIaBa OKATHIMIEH ayCTEHHUTHOE 3E€PHO IIOJIydaeTcs Mellbde, MPH TOW Ke TeMIeparyp, Io
CpPaBHEHMIO CO CTalbl0 TOMydeHHBIM B 3JekTporedu. B cramm IIX15, momydennoi cmocobom DIIIIO wmHTEpBaN
IUTaCTHYHOCTH OoJiee BBICOK (Ooiee 4), Ipu BHICOKOI CTeTIeH! e(opMaliy CABUTA 0 MOMEHTA Pa3pyIICHHUS.
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IMPROVING THE QUALITY OF STEEL DURING
ELECTROSLAG REMELTING OF METALLIZED PELLETS

L.G. Azimova,
Azerbaijan Technical University (Baku), Azerbaijan

Abstract. The article is dedicated to the use of the charge of the electroslag remelting of metallized pellets for
the production of steel for various purposes. As a result of numerous serial studies, the advantages of alloyed steel from
the initial charge at 800-1000 °C were found, and the parameters of the influence of non-metallic inclusions on the
formation of the operational and technological properties of bearing steel also became known.

Keywords: charge, steel, metallized pellet, torsion, tension, stamping, remelting, austenite grains, mechanical
properties.
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METO/JbI TYINIEHUA ITOKAPOB HA HACOCHBIX
YCTAHOBKAX KATAJIMTUYECKOI'O PUPOPMUHI' A

A. . AXTIMOBQ, CTYJCHT
Y humckmii rocyJapCTBECHHBIH HEPTIHON TEXHUIECKUH YHIUBEpCUTET, Poccus

Annomayus. Bcecmoponnee u axmuenoe pazeumue Npeonpusimuii He@maHol Ompaciu, U 8blCOKULL PUCK
BO3HUKHOGEHUSI NOJICAPOE 6 PEe3VAbMame uUx OesmelbHOCMU NPUgelu K HeoOX00UMOCmU 6HeOpeHus: 3 pexmueHbix
cucmem noxcapomywenus. B ceazu ¢ uem, ¢ 0anHOU pabome paccmompena OOHA U3 MAKUX CUCMEM — MOOYIlb
ROPOUIK08020 nodcapomyuienus «BiZoney. B cmamve packpulmvi 603MONCHOCTU, NPEUMYWeCmEd, NPUHYUN pabomol U
agppexmusHocms OaHHOU cucmemvl 6 0OecnedeHuu NONCapHol 0e30NACHOCMU 6 OesiMeNbHOCMU NPeOnPUsIMuLl
HepmaHoU ompacuu.

Knrouesvle cnosa: npeonpusmusi He(hpmaHOU ompaciu, RONCAPLL, CUCIEMbL NONCAPOMYULCHUS, MOOYIb
NOPOUIKOBO20 NONCAPOTNYULCHU.

IToxap mpencraBiser coOOH HEKOHTPOIMPYEMBI MPOIECC TOPEHUs, KOTOPHIH pa3BUBAETCS BO BPEMEHH U
MIPOCTPAHCTBE, MPEACTABIACT OONBIIYIO ONACHOCTH JUIS JIOJCH M HAHOCHUT MaTepHaibHbIM ymepd. Ha ceromusmranit
JIeHb, BO3SHUKHOBEHHE HOBBIX CPEJCTB MPOU3BOJICTBA U TEXHOJIOIMYECKHX MPOLECCOB MPUBENO K COBEPIIEHHO HOBBIM
TpeOOBaHUSIM K TNPOTHBOIOXKAPHOW 3alUTe Ha INPOM3BOACTBEHHBIX OOBEKTaX, B OCOOCHHOCTH Ha MPEIIPHATHIX
HedTAHOM mpoMbInUIeHHOCTH. [lokapbl, KOTOpble BO3HMKAIOT HAa TaKUX MPEINPHUATHIX, CIIOCOOHBI HaHECTH
3HAYUTEJIbHBIA MaTepHaIbHBIN U 9KOJIOTHYECKUH YILepO, B CBSA3U C YeM, OJTHMM M3 Ba)KHEHIHUX (haKTOPOB oOecreueHus
MOXapHOHW O0e30MacHOCTH BBICTYNAET YCTAHOBKA HA MPEINPHATHSIX COOTBETCTBYIOLIMX CHUCTEM MOXAPOTYILCHHUS.
IIporpecc He CTOMT M Ha MeCTe M CETOJHS CYUIECTBYIOT NPOJIBHUHYTBIE CHUCTEMBbI IOXAPOTYLICHHS, KOTOpPHIE
3G QEKTUBHO BHEAPSIOTCS B JEATENLHOCTh NpeAnpusTuii HedrsiHO#M oTpaciu. Hampumep, oIHOW M3 TakMX CHCTEM
SBJISICTCS] MOAYJIb IOPOLIKOBOT'O TIOKAPOTYyLIeHHs «BiZoney.

Moyns razonopoIkoBOro NoXKapoTyIEHHs IPECTABIAET YCTPOICTBO, MPUMEHSIEMOE IS 04U, XPAaHEHHS
OTHETYIIAIIEr0 MaTepualla IpH MOCTYMICHHH COOTBETCTBYIOIIETO CHTHAla Ha OTBEYAIONIMH 3a 3aIMyCK CHCTEMBI
aneMeHT. «BiZone» mpenHasHaueH i 00BEMHOTO TYHIEHHs MOXKapoB KiaccoB A, B, C (B Tom uucie, TICIOMMX
MaTepualioB) M 3JIEKTPOOOOPYIOBaHMS, HaxXOAsIIerocs moxa HampspkeHneMm no 1000 B, kxpome MeTansos, CIIIaBoB,
METaITIOOPTaHNYECKUX COEJIMHEHUH M BEIIECTB, TOPEHHE KOTOPBIX MOXKET NPOMCXOAnTh Oe3 moctyma Bosmyxa [1, C.
92].

Heo0x01nMo OTMETHTH psiji BaXKHBIX peuMyliecTB «BiZoney», a UMEHHO:

— MOIyJbh OpPraHWYHO BIIMCBHIBAETCS B NMIOOYI0 HITaTHYIO CHCTEMY MOXKapHOW aBTOMATHKH M SBISETCA
OCHOBHBIM €€ dJIEMEHTOM;

— HHU3Kasg Temmeparypa orHerymamieil cmecu (-70 °C) HCKIIOY9aeT BO3MOXKHOCTH CTaTh HCTOYHHUKOM
BTOPUYHOTO BO3TOPaHHUS;

— B OCHOBE OTHETYIIAIeH CMECH — YIJIEKUCIBIN ra3 1 MUHEpalbHbIE YJI0OpPEHUs, 4TO AENaeT 3TO CPEICTBO
TOXAPOTYIICHHUS SKOJIOTMYECKN O€30TIacCHBIM JUIS OKPYKaloIei cpeabl;

— 0COOEHHOCTH BHYTPEHHEIo YCTpoicTBa 00OecleunBar0T paBHOMEPHOE PacIpe/ielieHne MOPOIIKa 110 BCEMY
3aIIMIIaeMoMy 00BEMY;

— BO BpeMsi MOHTaka He TpeOyeT pa3BOJIKM TpyOOIIpOBOAA: NPH YCTAHOBKE OTHETYIIANIETO CpeICTBa B
MIOMEILEHUY I0CTATOYHO YKPEIIUTh €r0 Ha CTEHE;

— BO3MOXHOCTb II€pe3apsAIKU AEIaeT MOAYJIb MHOIOPa30BbIM;

— aBapuiiHOe cpabaThIBaHHE MPHU JOCTHKEHUU MoayseM TemnepaTypsl 80 °C.

CrnenoBarenbHO, «BiZoney coderaer B cebe Bce JIydIIne KadecTBa Ta30BBIX, a3PO30JBHBIX, MOPOIIKOBBIX U
CIUTMHKJIEPHBIX CHCTEM.

[IpuHIMD paboTHl MOAYNST OCHOBAaH HA PACIBIICHUM I10]1 JaBJICHWEM TOHKOJIMCIIEPCHON Ia30IOpOUIKOBON
cMecH B 3alymiaeMblii 00beM. Mozyllb TOPOIIKOBOTO MoXapoTymieHus «BiZone» 3amyckaercst 1ByMms criocobamu —
aBTOMATHUYECKUM, ABTOHOMHBIM. J[Jl MOAKIIOYEHHS aBTOHOMHOTO PEXUMa HCIHOJIb3YeTCsl CUTHAJIbHO-IIyCKOBOE
YCTPOUCTBO, KOTOPOE CAMOCTOSITENIBHO KOHTPOJIUPYET TEMIEPATypy B OXpaHsAeMOM HpocTpaHcTBe. [Ipu moctmxeHun
ypoBHst 70 °C Bkmrouaetca pexum «[loxapy», T.e. IpoU3BOAUTCA HOJada MMITyJbCa Ha MUPONATPOH M HaUMHAETCS
1ojiaya Ira3o0BO-IIOPOLIKOBON cMecH. JlomycKaeTcs yCTaHOBKa JyKaMIlepa, KOTOPBIH oOecrieunBaeT 3aepikKKy Hauasna
pabotsl Ha 30 cex. ABTOMaTHUYECKas cXeMa MOJKII0YEeHNS paboTaeT Ha OCHOBAaHHUHM JaHHBIX 00 ypOBHE TEMIIEPATypHl U
3apIMIICHUS TIoMeIeHus. [Ipu ToCTIKEeHNN KpUTHYECKUX BETTMUUH cpabaThIBacT mokapHoe m3BenieHne. OnoBerenne
M0JIaeTCs Ha MIPUEMHO-KOHTPOJIBHBIA IMyHKT B BH/IE CBETOBOTO M 3ByKOBOTO curHana. Ilocie 3amepxku Ha 30 cexyHT C
MyJbTa YXOJUT UMITYJIbC, BKIIOYAIOMINN CEKIHIO CHCTEMBI MOXKAapPOTYIICHUS, ¢ KOTOPOH MocTymuia MH(pOopMaIms o
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HaydaBLIEMCs IOXKape.
3amyck MOyl UIMEET CIIeAYIOILYIO OCIe0BATEIbHOCTb:

1. ITocne monyueHHs: COOTBETCTBYIOIEIO CUTHajla IO MPOBOJAM MOCTYMAeT UMILYJIEC B IEKTPOKOHTAKTHBIN
y3€J1, aKTHBUPYIOLIMH CKPBIBAIOIINI MEMOpaHy IMUPOIIATPOH, 3aIyCKaIOLIUN CUCTEMY.

2. Briaensromuiicss ra3 HamoJIHSET KOPIyC OTHETYIIMTENs, co3faBas faBieHue B 1,5 Mma. Tem caMmbiM
IIPOBOLIUPYET MOJauy MOPOILIKOBOI CMECH.

3. Jnsg uCKIIOYeHHs caMo3allycka OTHETYLIMTENb KOMIUIEKTYETCS IpenoxXpaHuTenbHOM uvekoi. Ilocne
3aBEpIICHNS MOHTA)XXHBIX PadOT OHA y#aseTcs.

B momymsax «BiZone» ra3a Ha egMHHWIly Macchl Hopormnka mnpuMepHo B 10 pa3 Gompme, dem B «JlaBuHEY,
COOTBETCTBCHHO YIJIEKUCIIBIH Ta3 CIyKHUT HE TOJIBKO M HE CTONBKO I BBITECHEHHS IOPOIIKAa M3 €MKOCTH, HO H
NPUHAMAacT aKTHBHOE YyJacTHE B IPOIecce TYIICHMS, UYTO OOecreumBaeT peaJbHO OOBEMHBIM XapakTep
MOKApOTYIICHHUSI JaHHBIM yCTpoicTBaM [2, €. 253].

Ha wmoit B3rnsaa, coBMeCTHOE NMPUMEHEHHE ra3a U MOPOIIKA IS MOXKapOTYIIEHUS CO3JaeT CUHepreTU4ecKuit
a¢deKT, T.e. Ta3 U MOPOUIOK KaK Obl MOMOTAIOT JIPYr APYry B TymieHHH. OrHeTyIamas KOHIIEHTPaUsl CMECH Tasa C
nopoukoM cocrapisier Meree 200 r/m°, B TO BpeMs KaK OTHETYIIAIAs KOHIEHTPAIMS YIIEKHCIOTHI MIH MOPOLIKA
HCIIONB3YEMbIX B UHCTOM BHZE COCTaBIseT okono 700 r/m°. Takas SKOHOMHS OFHETYIIAIIETO BEIIECTBA MPHBOIHT K
3HAYUTEIPHOMY CHIDKEHHIO CTOMMOCTH 3alllUTHl €IMHHUIBI 00BbeMa IMOMELICHHA II0 CPaBHEHUIO C KJIACCHYECKUM
MIOPOIIKOBEIM U, TeM OoJiee, Fa30BbIM M0KaPOTYIICHHEM.

Ha cerommsimrauii 1eHb MPOM3BOAWTENH, BBITYCKAIOIIME CHCTEMBI MOXKapoTymeHus «BiZone», mpousBoasT
HECKOJIBKO MOJEJICH, OTIMYAIONIMXCS M0 CBOSH MOIIHOCTH W BO3MOKHOCTAM. OTMETHM, YTO CaMOH BOCTPeOOBAaHHOM
Mozenbto sBisercs — «BiZone» MIII-(H)-8-KA-1-BCT'-Y2, koTopas mpemHa3Ha4daeTcs AV 3aIlUTHl MIOMEIICHUN C
00BEMOM BHYTPEHHETO mpocTpaHcTa oT 60 mo 90 M ¥ BBICOTOI ITOTONKOB 710 3,5 M. SIBistercs THOPHIIOM Ta30BOH U
MOPOIIKOBOM CHUCTEMBI MOXKapOTylleHUs. JlelcTBUE CHUCTEMBI paccuuTaHO Ha 15 CcekyHI. AHaJIOTHMYHBIMU
BO3MOXKHOCTAMH 00iagaeT mozens «BiZone» MIIIT-(H)-8-K/[-1-BCI'-YXJI 3.1. B cBoro ouepepens, Moxyib «BiZone»
MIIIT (H)-100-KA-1-BCI'-Y2 npenHa3Havaetcs Uil HOMELIEHUI C BBICOTOM MOTOJKOB OT 5 10 6 METPOB W OOIIUM
o6beMoM 0T 600 10 900 M* B 3aBHCHMOCTH OT XapakTepa BO3rOpaHHs, a MOXynb «BiZone» MIIIT (H)-7.5-K/1-1-3-V2
paccuuTaHa Ha 3alUTy MOMEIIEHHH ¢ 00beMoM oT 45 10 60 M u MPEJCTABISCT COO0H CTaNbHON 0a/IOH, HA KOTOPOM
YCTaHOBJICHO YCTPOMCTBO TSI 3aIlycKa M HacajKa Juisi pachbuieHus [3, . 68].

["a30moponikoBbIil MOYIb 00BEMHOIO NOXKapoTymeHus: «BiZone» ObUT HarpaxJieH cepeOpsHOW MeNanblo U
MaMATHBIM AWIUIOMOM B pe3ysbTaTe MpOBEICHMS KOHKypca «Jlydmiee TexHHUYECKOE pelleHHe B O0JAacTH MOXKapHOH
6e3omacHocTi» Ha BeIcTaBKe «[loxkapHas OezomacHocTs XXI Bekay, U He 3ps, Tak Kak cucrema «BiZone» Ha camom
Jiene 1Mo CcBoeMy orHerymiamieMy 3((eKTy IpeBOCXOIUT CYIIECTBYIONIME Ha CETONHAIIHUA J€Hb TEXHOJOTHU
MOXKAPOTYILICHHUS U SBISETCS OJJHUM N3 S3KOHOMHYHBIX U 3()(DEKTHUBHBIX CIIOCOOOB 3aIIHUTHI OT MOXKAPOB.
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METHODS OF EXTINGUISHING FIRES
AT CATALYTIC REFORMING PUMPING PLANTS

A.D. Akhtyamova, Student
Ufa State Petroleum Technological University, Russia

Abstract. The comprehensive and active development of oil industry enterprises and the high risk of fires as a
result of their activities have led to the need to introduce effective fire extinguishing systems. In this connection, one of
such systems is considered in this paper — the powder fire extinguishing module "BiZone". The article reveals the
possibilities, advantages, principle of operation and effectiveness of this system in ensuring fire safety in the activities of
oil industry enterprises.

Keywords: oil industry enterprises, fires, fire extinguishing systems, powder fire extinguishing module.
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YK 621.315.592
XAJBKOI'EHUJIHBIE TOHKHE IVIEHKN C MUKPOIIEPEXOJAMUA

A.A. Oanames,
®DepraHckuii rocy1apCTBEHHBIN YHHBEPCHTET, Y30€KICTaH

Annomauun. B Oannoti pabome npusedenvl pe3yrbmamsl UCCAO08AHUN MOHKUX NIEHOK XATbKO2EHUO08 C
HEeOOHOPOOHOCAMU MUKPO- P-N-nepexodHozo muna. M3 601bMAMNEPHbIX XAPAKMEPUCMUK YCAHOBIEHO, YN0
PEKOMOUHAYUOHHBIE NOMEPU UHIHCEKYUOHHO20 MOKA 8 P- U N-001acmax coCmasianm MAyio 00a0 MOKA HACbIEeHUs.
eounuuno2o nepexooa. Jluneunas obnacme 3asucumocmu |(U) 6 nauane xoopounam sasucum om cmenenu
WYHMUPOBAHUL MUKPONEPEXOOO08.

Kniouesvle cnosa: monkas nienxa, xaivkoeenuo, P-N-nepexoo, HeoOHOPOOHOCHb, MHO2OCIOUHAS CIMPYKIMYPA,
MOK HACLIWEHUS, WYHMUPOSAaHUe, CONPOMUSIIeHUe YMeUKi.

Kak wu3BecTHO B cCHEUUANbHO W3TOTOBJICHHBIX TOHKHUX IUIGHKAX XalbKOTCHHJIOB CHUCTEMATHYECKU
HaO0JII01al0TCS HEOJHOPOAHOCTH MUKPO P-N-miepexoaHoro tuna [1].

Teoperndeckue 1 SKCIICPUMEHTAIBHEBIC HCCIECAOBAHM [2-5] MOKa3bIBAIOT, YTO TAKUE XaTbKOTCHUIHEIC TOHKIE
IUICHKA TPECTABIIOT COOOH MPOTOIBPHO PACIONIOKCHHYI0 MHOTOCIOMHYIO IETOYKY 3JIEKTPOHHO-IBIPOYHBIX
MIEPEX0I0B U ITYHTUPYIOMNX (POTOBOIBTAMIECCKH HEAaKTUBHBIX, HO TOKOMIPOBOISIIINI 00beM IuieHKH. COTlIacCHO TEOpUH
[3, 5] mns Takoit cHCTEMBI BOJIBTAaMIIEPHYIO 3aBUCHMOCTD MOXHO IIPEICTABUTH B CIICAYIOIIEM BHIIE,

S IS IS w S

e
A={U-R|(2-a) I -— |+aB(7-a) }
KT Rm

|s— TOK HachIIEHNUS TTEPEX0JIOB,

R, — conporusnenue nryHra,

B — nHTEHCHBHOCTH CBeTa,

R — mocnenoBarensHOE CONPOTHBIEHHE.

Tokn HachIIEHUs TIEPEX0/I0B OJMHAKOBBI |S1 = |52 = IS , DOTOTOKHM Pa3INIHBI, OTCYTCTBYET KOMIICHCAIIHS
(hOTOTOKOB, | f, | f, = ﬂaB , d — ko3 PUIMEHT, UMEIOMIUH CMBICT (POTOTYBCTBUTENLHOCTH TIEPEXOIOB [2].

Bripaxxenne (1) ompenmensieT BOJBTAMIICPHYIO XapaKTEPUCTHKY MHOTOCIOWHOW XallbKOTEHHIHOW TOHKOH
IUICHKH C MUKDPOIIEPEX0/1aMH. B 3TOM BBIpa)K€HNH HE YUTEHO COIIPOTUBIICHHE YTEUEK MUKPOIIEPEX0/IOB.

Onnako Beipaxkenue (1) B oOmem BHae CIIOKHO /IS aHANM3a, IO3TOMY PACCMOTPHM HEKOTOpPHIE YaCTHBIE
CITy4au.

1. TemHOBas BoJbTAMIIEpHAsl XapaKTEPUCTHKA. EcIM WHTEHCHBHOCTh MAJAIOIIEr0 CBETa HA IICHKY
0ECKOHEYHO Maja, TOTJAa IIYHTHpYIoIlee ACHCTBHE (OTOMPOBOSIIIETO «00BeMay MOXHO HE yYUTHIBaTh. B 3TOM
ciydae paccMaTprBaeMasl CI0XKHas 3a7ada HaMHOTO yrpoInaercs u Beipakenue (1) mpuaumaet Bun [3]:

eXp{Nzlf'lr [U-RI(2-a) -1

1+(1- a)exp{Nzi:_ [U-RI(2-a)}}

I =1 @

© Onpames A.A. / Yuldashev A.A., 2022
34



ISSN 2308-4804. Science and world. 2022. Ne 10 (110)

Ecnu, ninHa MUKpOQOTOAJIEMEHTOB, TO €CTh NMPOTSDKEHHOCTh 0a30BOTO CJIOSl Maja MO CPaBHEHHIO C JUTMHOW
muddysun W<L HEOCHOBHBIX HOCHTENEH, TOr/la MHKPOIICPEXOIbl CTAHOBSTCS B3aUMOCBSI3aHHBIMH. Jl1s Takol
OJTHOPOJHOM MOJEIH B3aUMOCBSI3aHHBIX P-TI U II-P MEPEX0JI0B BhIpakeHHE MPUHUMAET CICAYIOIIUN BH:

2q
| =1, exp{——|U-IR[}-1I

C pocTOM TONIIMHEI IUIEHOK HPOSIBISIETCS IIyHTHUpYIOIIee neiictBrue o0bema. BAX paccMoTpeHHOI Monenu ¢
YYETOM IIyHTa IPUHIMAET BUL!

U 2q U
| == 41 fexp—3|U-R| I -— ||-1
R o1 kaT - } @)

w

DTO BBIPa)XCHHE ONKCHIBACT CYMEPIMHEHHYIO 007acTh. DTO O3HAYAeT YTO PEKOMOWHAIMOHHBIC MOTEpPH
HHXXEKI[MOHHOTO TOKa B P- ¥ N-00JaCTAX COCTABISIIOT MAIYIO JIOJIFO TOKA HACBIIICHUS SANHUYHOTO TIEpPeXoia.

2. AHanu3 3aBHCHMOCTH MPOTSHKEHHOCTH JMHEHHOTO yYacTKa B Hadajie 3aBUCHMOCTH OT MOCIIEI0BATEIBHOTO
conporusienuns nepexonos (R):

(®)

L |

. _ 2
BBCILGM 0003HaYCHUS Xl - I ’ X2 - I " pas3iiokum HOFapI/Iq)MI/I‘ICCKI/IG YJICHBI B PAA IO CTCIICHAM X.
S S

In(1+X,)=1+ xl—%xf%xf—...

1 1 (6)
In(1+X,)=1+ XZ_E X22+§X23—...

In(1+X,)-In(1+X,)= Xl_xz_%(xlz_xzz)_l_

- (2—a)|—: ‘(n-a)aB O
+§(xf—x§)—...xl—x2:1 2 — sh

S IS
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U=|(2-a) I—Ri +(n—a)aB R+N—ka

29

(2-a)1-2 |+aB(n-a)| (2-a)1-2 |+aB(y-a)
R, 1 R.,
X —— X
8 2 8 ®)

(2+a)aB+a | - —
X Ry
I S
OrpannumBasich B Gopmyne (6) KBaIpaTHIHBIM WICHOM, 3aMETHM, YTO MPOTSHKEHHOCTH JIMHEHHOTO ydacTKa
TEMHOBOﬁ 3aBUCHUMOCTH B Ha4aJIc KOOpZ[I/IHaT 3aBUCHUT OT CTCIICHU H.IyHTPIpOBaHI/IH MI/IKPOHepeXOHOB.

2. CBCTOB&H BOHLTaMHepHaﬂ XapaKTepI/ICTI/IKa.
HpI/I JJIMHHOBOJIHOBOM B036y)KZ[eHI/II/I HpOI/ICXOZ[I/IT cna6oe IIOTJIOIIICHHUE CBETA X<1, KpOMe TOro, B O6J'IaCTI/I
KOpOTKI/IX BOJIH, BCJICACTBUEC yBeJ'II/I‘ICHI/ISI KO3(1)(1)I/IHI/IGHT8. IIOI'JIOIICHMUA, FCHepaHI/Iﬂ HpOI/ICXOZ[I/IT TOJIBKO B6J'II/I3I/I

OCBeIlIaeMoi MoBepXHOCTH. [103TOMY HIYHTUpYIOUIHE NEeHCTBUS 00beMa MOXKHO HE YUUTHIBATh M TOTJIA JJIsi CBETOBOM
3agucumoctd 1(V):

B 2 B
1+a|l(1+a)exp|\“<qT{U —R[1 (2—a)+aB(n—a)]}—al‘—1

T LT aeen RI2-ar (A

I[Mpu 6onpimx oceemmeHHOCTX (B—0) amst 1(U) Ha nuHeiiHoM yuactke (7) MOKHO MOTYYHUTh BBIPAKCHUE

n-a
|I=UyB-—aB
4 2—a @)

W3 (9) BugHO, urOo HAa JIMHEHHOM ydacTke mpu B = cOnst MoxHO HaWTH TapaMeTp 7y, CBS3aHHBIA C
MIPOBOAUMOCTEIO (POTOIPOBOJISILETO 00bEMa TUICHKH:

1 1

-~ 4B
R RWO 4 (10)
—a
|+(Z)aB
y= —32 (11)

uB

-12 A
3Has a~107" — [4], nmo pesynbTatam CBETOBOW XapakTepucTuku, u3 (opmynsr (10) HaiineHo

Ik
1

~ 10—14 -
4 Om Ik’

YTO COTJIACYETCsI CO 3HAUCHHEM HalJICHHBIM 13 (OTOMArHUTHBIX U3MEpeHHi [4].
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3akayenue
[IpuBeneHbl pe3yabTaThl HCCIEAOBAHUNA TOHKUX IJICHOK XaJdbKOTEHUIOB C HEOJAHOPOIHOCTSIMHU MHUKPO P-N-
nepexoanoro Tuma. [TokazaHo, 4To cynepiuHelHas 001acTh 3aBUCHMOCTH 03HAYACT, YTO PEKOMOUHAIIMOHHBIC TIOTEPH
WH)XEKIIMOHHOTO TOKa B P- W N-00JaCTAX COCTABIISIOT Malyl JOJI0 TOKAa HACHIIMCHHS CAMHUYHOTO MEPEXoja.
Jlunelinas 00MacTh 3aBHCUMOCTH BOJBTAMIICPHOW XapaKTCPHCTUKU B Hayalle KOOPAMWHAT 3aBUCUT OT CTCICHU
LIYHTUPOBAHUS MUKPOTIEPEXOI0B.
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CHALCOGENIDE THIN FILMS WITH MICRO-TRANSITIONS

A.A. Yuldashev,
Ferghana State University, Uzbekistan

Abstract. This paper presents the results of studies of thin films of chalcogenides with micro-p-n-transition
inhomogeneities. From the current-voltage characteristics, it is established that the recombination losses of the
injection current in the p- and n-regions account for a small fraction of the saturation current of a single junction. The
linear domain of dependence I(U) at the origin depends on the degree of shunting of micro-junctions.

Keywords: thin film, chalcogenide, p-n junction, heterogeneity, multilayer structure, saturation current,
shunting, leakage resistance.
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Historical sciences and archeology
I/ICTOPI/I‘lGCKI/Ie HAYKHU " apXeoJorus

VIIK 355/359.07

MAJIBI BU3HEC B IEPBOM MUPOBOM BOMHE

B.B. HemoBa, kaH1u1aT UCTOPUYECKUX HAYK,
JoueHT Kadeapsl «cTopus ¥ KyJIbTYpOJIOTHs
JIoHCKO# TOCYyIapCTBEHHBIN TeXHIYeCKui yauBepcuteT (Pocros-na-J{ony), Poccus

Annomayun. Cmamos nocésueHa pa3sumuio Maiozo busieca 6 nepuood Ilepsott muposoii eounvl 1914-1918 2.
B cmamve packpuvieaiomes npobaemvi popmMuposanus u pazsumus Maniozo ousneca 6o epems Ilepeoii mupogoii otinbl.
Ocoboe eHuManue yoeneHo CpasHeHulo nokasameneli Konuuecmsea Manvix npednpuamuii 6 Poccuu u 3apybexchvix
cmpanax 6o epems Ilepeoii mupoeoil 6oluHbl. B cmamve ananusupyemcs npou3go0umensHocms mpyoa 8
npomvtuwnennocmu ¢ 1914 no 1918 200. Buviagnenwvl cunvhvle u ciabvie cmopousl pa3gumus mManio2o busHeca 8 nepuoo
Iepsoti muposoii 8otinbl U onpedeneHsbl NEPCneKmu8sbl €20 OANbHeUUe20 PA36UMIsL.

Knrwouegvie cnosa: manviii 6usnec, npeonpunumamenscmeo, npeonpusmue, llepsas muposas eouina, mpyo,
NPOMBIUACHHOCMb, KANUMAIL, IKOHOMUKA, CENbCKOe XO3AUCMB0, peopma.

[TepBas MmupoBas BoitHa ¢ 1914 no 1918 r. mogopsana Bce yctou crpanbl. OHa ciocoOcTBOBaNA pa3pyIICHUIO
KalUTaJbHBIX OJIar ¥ TOPrOBBIX CBsi3edl. Eciu BO BpeMeHa MHPHOTO BPEMEHH 3KOHOMHUKA CTPAHBl CUHUTAIACh
MIPOILIBETAIOIIEH, TO BO BpEMEHA BOCHHBIX JCHCTBUI — upe3BbIvaitHo [1, c. 125].

Heobxonumbple TEepecTpORKH IKOHOMHKH CTPaHBl 3aCTaBIIUIM T'OCYJApCTBO CO3/1aBaTh HOBBIC MEXaHH3MbI
perynupoBaHusl HapoAHoro xo3sictBa. Mimenno llepBasi MupoBas BOWHA Mpenonpenenuia pa3BUTHE COIUAIBHO-
3KOHOMHMYECKOTO OTHOLUEHHUSI.

OnHuM M3 BaXHEHIIMX COCTaBISIOLIMX COLMAbHO-DKOHOMHYECKOIO OTHOILEHUS BO BpeMeHa IlepBoit
MHpPOBOW BOMHBI CUMTAETCS pPa3BUTHE Majoro Om3Heca. I10CTOSHCTBO, HE3aBHCHMOCTB, CTa0MIBHOCTh — COYCTaHHE
AHHBIX KPUTCPUEB XapakTepU3yeT Maiblii Om3Hec B IlepBoil MHpOBOI BOWHE KaK aKTHUBHBIN CHOCOO YITydIICHUS
SKOHOMHMKHM cTpanbl K 1930 roay [2, c. 25].

CekTop YacTHOTO Majoro Om3Heca BO BpeMeHa [lepBoif MUPOBOW BOWHBI — POBECHHK PBIHOYHBIX PEPOPM.
Mauibiit Gu3HeC yKe B T€ BpeMeHa CUYUTAJICS JOCTATOYHO TPYIHBIM U OMACHBIM.

MUIUTAPUCTCKUAE TMPHUTOTOBICHHUS M OOCBBIC ICHCTBUS M3MEHSUIM OOBIYHOE TEYCHHE MPOU3BOICTBEHHBIX
MPOIIECCOB, YTO, B CBOIO Ouepelb, BIMAJIO W Ha pa3BUTHE Maloro Ow3Heca. B nmaHHBIA Tepuoa MPOUCXOIUIN
VHTEHCUBHBIC N3bIMAHUsI ICHEXKHBIX CPEICTB Ha CHAOKEHNE BOWCK M HYK/IbI 000POHHOM MPOMBIIIIJIEHHOCTH.

C 1914 mo 1918 r. coxpamanice AOXOAbI HACENEHUs, MPOMBIIUICHHBIX MPEIIPUATHHA, MAIbIX OpTaHU3aIMH,
KOTOpbI€ BBIMYCKalU TPXIAHCKYIO MPOAYKIHMI0. BoeHHas oOCTaHOBKAa He YKpemisijia SKOHOMHUKY CTpaHbl, HE
pacuIupsiia mpaBsa, HO Bce 3TO OBIJIO OCYIIECTBIICHO 10 YKa3aM IICHTPaIbHOM BIACTH.

[To MHEHHIO MHOTHX 3KCIIEPTOB, MaJlblii OM3HEC BO BpeMeHa [lepBoif MUPOBOW BOMHBI CUHTANICS HIYEM HHBIM
KaK COI[MATbHBIM, MOJUTUICCKAM, SKOHOMIUECKUM IpeayoexaeHueM. Manbrii 6usHec B IlepBoif MupoBOH BOIHE OBLT
OCHOBaH Ha ((eKTUBHON PHIHOYHON IKOHOMHKE, KOTOPYIO B OOJIBIIMHCTBE CIIy4aeB co3laBal cpemHuil kimacc: 50 %
BBII u cBbire 50 % pabounx mect. B HacTosmee Bpemst Mansiii 6usHec — 13 % BBIT u 13 % 3ansTocTn.

C 1914 — 1918 r. xpynHBI OM3HEC OCTABAJICA CEPHE3HBIM CTHMYJIOM B SKOHOMHKE CTPaHBI, Beb OH OJHH
(hopMHPOBaAJT IKOHOMHUKY B T€ HEJICTKHE BOCHHBIC TO/Ibl. | 0CY1apCcTBY Ha TO BpeMsl ObLIO JIerde COTPYAHUYATE C OJJHUM
OoNbIIMM TpeAnpusTHeM, Hekenn ¢ 150 mameiMu opranm3anusiMu. Ho B TO ke BpeMsl TOCYIapCTBEHHAs BIJIACTb
MMOHMMAJIa, YTO MaJjiblii OM3HEC — HOBasl COIMAajbHAS Cpea, HOBbIE paboune PyKH, MPEIOKEHHS MOKYMaTeNel U Crpoc
oO1ecTna.

Marple npeanpuHIMAaTETH, KOTOpPbIe MOSBIUTHCE ¢ 1914 — 1918 r. moHuManu, 9To HacTymaeT BpeMst OOJIBIITNX
BO3MOXHOCTEH, HO B TO K€ BpeMs OCO3HABAJIM, YTO UX MOTYT MOJACTEpPEraTh OMaCHOCTH U JIOBYWIKH [3, c. 35]. Yke B Te
BpeMeHa OBUIO $ICHO, YTO MaJblii OM3HEC MOXET CONPOBOXKIATH HEYCTOWYHMBOCTD MHPEANPHUATHH U
HEC(POPMHUPOBAHHOCTH PHIHOYHON SKOHOMHUKH.

Bo Bpemena IlepBoii MwupoBoii BoOWHBI uzueT OecriepeboifHoe (YHKIMOHMPOBAHHE XO3SHCTBEHHOM
NESTENPHOCTH. DTO CYUTAJIOCh MOMJEPKKOW OOIIEro 3KOHOMHYECKOTO IMOTEHIMAajda CTPaHbl M BO3MOXKHOCTHIO
MOTIOJIHEHUSI CTPATETHUECKHX 3al1acOB B BOGHHOE BPEMS.

OnHako pe3epBbl OCHOBHOTO W OOOPOTHOTO KaluTajia Tasyid W3-3a HEMPOW3BOJUTEIHLHOTO MOTPEOIECHUS U
HEXBATKU MPOU3BOAUTEIHLHOM CHJIbI TIO MPUYMHE BOEHHBIX JIeWcTBUIl. BoeBaBiias nepxkaBa crapaiach NEpPeXoAUTh OT
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HIMPOKOT'0 K MIPOCTOMY, @ 3aT€M U K COKpAIIaBIIEMYCs] BOCIIPOU3BO/ICTBY BaJIOBOTO HAITUOHAIILHOTO MPOAYKTA.

Bo Bpemena IlepBoii MHpOBOH BOWHBI OOLIECTBEHHOE IMOBEAEHHE IMPEACTaBHTENEH Majoro OusHeca ObLIO
OCHOBaHO Ha 3aBUCHMOCTM OT MECTHBIX TOCYJapCTBEHHbIX HHTepecoB. IloaToMy, MHOrMe HauMHAIOIUE
IpeANpUHIMATEeIN MaJIoro MPEeANpPUHUMATENbCTBA HAUYMHAIOT YHPOYHATh CBSI3M C MECTHBIMHM IOTEHIHAIBHBIMHU
KJIMEHTaMH U3 Pa3JIMYHBIX COI[MAJIBHBIX COCIOBUIL.

Pazymeercsi, Mmanblii Ou3zHec Bo BpeMeHa [lepBoil MHpPOBOIT BOWHBI HaYMHAET MOCTENEHHO NPOHUKATH B TE
HUIIN 00IIECTBA, KOTOPBIE IYCTOBAIH B HOJINTHIECKOW SKOHOMUKE CTpaHbl. MHOTHE SKCHEPTHI B 00JIACTH SKOHOMHKH
OTMEYar0T, YTO MaJIbI OW3HEC BO BpeMeHa llepBoif MHpPOBOI BOMHBI HAYMHAET BBHITONHATH T€ (YHKIIUH, KOTOPEIC HE
MOT BBINOJHSITE 0 KaKMM-THOO NMPHYMHAM CPEeNHWI WM KpymHbBIH OnsHec. Hampumep, 3TO yCIyr HAacelIeHHIO B
BOCGHHOE BpEMs — 00pa30BaTeNbHbIC, OBITOBBIE, OTABIX, PA3BICYCHUS U T.1I.

B BoeHHOe BpeMsi Bce pa3Mephl CPEACTB, KOTOpPBIE HANpaBIINCh HA COJIEPKAHME apMHU, 3aBHCEIH OT
BO3MOXXHBIX CIIOCOOOB pacmpesencHns] (PUHAHCOBBIX, YEIOBEUECKHX M MaTEpPHAIBHBIX pecypcoB rocynapcraa. Ilo
HCTOPHYECKHUM JaHHBIM BHUJIHO, YTO CIIOCOOBI XO35{CTBEHHOTO PETYIMPOBAHUS Majloro OM3Heca BIHSIM Ha COCTOSHHE
SKOHOMHKH CTPaHbl HE MEHbIIIE, YeM OT YOBITKOB M pa3pyxH camoil BOHHBL Pa3zpyxa B cTpaHe Oblia HE TOJIBKO HTOI'OM
60pBOBI rOCyJapCTBEHHOW BJIACTH 32 COOCTBEHHBIC MHTEPECHI, HO U KPUTHYECKOH SKOHOMHYECKOW MOJUTHUKON ABYX
Ooprommmxcst Mexay coboii rocy1apcTs.

Jesareny B 00jacTH MOJMTOJIOTMM OTMEYAIOT, YTO Maublii Ou3zHec Bo BpemeHa [lepBoil MHpPOBOH BOMHBI
IpeTepIieBal CyIIeCTBEHHbIE H3MeHeHus. Hampumep, cTamm ocmapuBaThCsl KPUTEPHM OTHECEHUS TEX MM HHBIX
MpeNnpusATHA K KaTeropuu «Maioro OmsHeca» [4, c. 48]. JlaHHble W3MEHCHHWS MOXKHO pacCICHUBATH Kak
MPOrPECCUBHBIE, HO B pe3ylbTaTe MOCTOSHHOTO MEPHOJA BOSCHHOTO BpPEMEHH, BIUIOTH A0 1918 roma, mpocnennTs
MIPEEMCTBEHHOCTh OCHOBHBIX BHJIOB MAJIOT0O OM3HECA MO JaHHBIM O(HUIIMAIBEHON CTATUCTUKH JOCTATOYHO TPYIHO.

Taxoxe, Manblii On3HEC BO BpeMeHa [lepBoii MEpPOBOI BOHHBI HAYMHACT JCIHUTHCA HA ONPEACIICHHBIC TPYIIITHI
10 YUCIICHHOCTH pabOTAOUINX JIMI: MaJble MPEAIPUATHS YUCICHHOCTEIO OT 10 10 55 4enoBek; MUKpOIPEATIPUATHS C
YHCICHHOCTBIO TPYIAIMUXCA OT 1 10 5 uenoBek; MHAMBHUIYyalbHbIe MpeanpuHuMarenu — 1-2 genoseka. bonee Toro,
Maublii OuzHec B 1914-1918 1. sBNISIICS OCHOBHBIM CEKTOPOM, B KOTOPOM IPUMHUTHBHAS 4acTHas COOCTBEHHOCTh ObLia
HeoOXoauMa AT pealn3alliil PhIHOYHOTO X03sHcTBa. B Tex MecTax, rae Manoe npeAnpHHUMATeIbCTBO YKOHOMUYECKH
HE CYIIECTBOBAJO WIJIM OBbUIO Cla0bIM, HEM30€XKHO MpEeKpalaics IPOIece pealr3aldy MPaBOBOTO MeXaHH3Ma
roCyJapCTBEHHOM BIIACTH: 3alllUTa WIM pasrpaHHuEHHE IpaB COOCTBEHHOCTH, 3aKIIOYEHHE OTOBOPOB, pELICHHE
CHOPHBIX BOIIPOCOB, 3aIUTa NIPaB COOCTBEHHUKOB U MOKyIaTeNei.

B Tabmume 1 mpencTaBieHO PEIHOYHOE MOJIOKEHHE BO BpeMeHa [lepBoif MupoBoii BOHHEI. B Hel yka3aHO, 4TO
pPBIHOYHAs CUTyallWsi HA BOCHHBIE ACHCTBHS B CTPAaHE pearupoBasia JAOCTaTOYHO NPOTHBOPEYHMBO. B MOMeEHT, korna
HA4aluCh BOCHHBIC NEHCTBHS, MPOMCXOOUT PE3KUIl CKadyOK HA BOEHHBIE pacxoibl. I103TOMy MpOHCXOTUT pe3Kuil
[IOJIEM B CEJIbCKOXO3SIUCTBEHHONW M MPOMBILUIEHHON JesATeNbHOCTH. JJaHHbIM noabeM 3akaHuuBaercs B 1915 rony u3-
3a PE3KOro MepeoMa B CTpaHe U HEJOCTATOYHO AEHCTBYIOMEH MPOMBIIIIEHHOCTH.

ITaneHue nmpou3BoACTBa B CTpaHE HauMHAET pe3kuil ckaduok B 1917 rony. Jaxe Boixon Poccum u3 MupoBoit
OWTBBI HE CMOT W3MEHUTH MojoxeHus. OcoOEHHO MOMOTiia pacmaay B CTpaHe Tpaxaanckas BoiHa 1918-1920 r.,
KOTOpas Halpo4b pa3Balnia HapOJHOE XO34HUCTBO [5, c. 54].

Tabnuya 1
Ba:kneiimne sxoHomMu4yeckue nokasareaun Poccuu B 1914-1919 rr.

Tonet | Hupekc KomnuectBo Jo6prua Jo6prua BrimuaBka BrimuaBka Hotpebnenne | I[IpomsBoacTBo

obuiero JIeHer B He(TH, KaMEHHOTO 4yryHa. CTaJIH. XJIOTIKA. caxapa,

YPOBHS oOparieHnH, MJIH. T. yris MuH nyn. MuH nyn. Muin ny . MJIH Iy L.

LeH MIIPI. pyO. MJIH Ty,
(B cpenHem)

1914 1,02 2,6 9,1 2183,0 264,2 290,1 27,8 105,5
1915 1,31 4,6 9,5 1920,0 2251 250,7 24,6 91,4
1916 2,04 7,6 10,0 2097,0 232,0 260,9 28,3 72,7
1917 6,74 171 8,8 1815,0 184,6 188,1 20,4 56,0
1918 102* 40,6 5,6 731,0 31,6 24,6 - 20,4
1919 657* 1411 4,7 512,0 7,0 12,2 11 5,0

B 1915 rogy HauMHAIOT CO3/1aBaThCsI ONPEJIENICHHBIE IIETHIIMH, KOTOPBbIE TPEOYyIOT OT rocyIapcTBa pa3pemeHus
HA JIETaJbHYIO TPYAOBYIO AESATEIbHOCT B HETOCYJAPCTBEHHOM YaCTHOM CEKTOpE U pa3pelleHHe Ha OTKPBITHE YaCTHBIX
Mansix npegnpustiil. Konen 1919 ropa cran ocHoBaHHEM ISl CTAHOBIIEHHS MaJloro MpeanpuHUMaTenscTBa B Poccun
nocie IlepBoif MHpOBOH BOHHBEI, KOTOpPBHIH OOYCIIOBHMJI COKpallleHHE HAJIOTOB, HaudyWMHAETCs Oosiee yCIeNrHoe
MPOABHKEHUE 1€ B YKOHOMUKE CTPaHBbI.

ITocne nepBoii MUPOBOM BOMHBI HAUMHAETCSI HapalllMBAHKUE KAlUTAJa B CTPaHE, IPOU3BOJSTCS U 3aBO3ATCS U3
3apyOeXHBIX CTpaH [Ie(QHUINTHBIE TOBApHl, HadyWHAeT paboTy cdepa OBITOBBIX YCIYT, OTKPBIBAIOTCS MecTa
00IIecCTBEHHOTO NMUTaHKA. Bakneiimumu ¢pyHKIuaMu manoro 6musHeca Bo BpeMeHa llepBoif MUpOBOI BOHHBI M ITOCTE
€€ OKOHYAHMSI CYMTAINCH — Pa3Ae]IeHNe COIINATIBHBIX CIOEB CTPaHbI Ha OOTaTHIX M OeTHBIX, BEDKUBAHUE ONPEAETIEHHBIX
CII0€B HaceleHus 3a CUET «BOSHHOTO KPHU3UCa» B CTPaHE, MOJTYYCHHE JTOMOJHUTEILHOTO 3apa0doTka. Masblii OM3HeC BO
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BpemeHa IlepBoif MHPOBOI BOMHBI paccMaTpuBajicid HE KaK NPOU3BOACTBEHHAs AEATENbHOCTb, a KaK TOPTOBIS U
MOCPEAHNYECTBO, Ha KOTOPBIE Mpuxoauiiock 6osee 15 % mpeanpusTiid.

Taxoke, OOBIYHBIM I'paXKIAHUH CTPAaHBI MOT IOHATH, YTO TaKOE Majiblii OM3HEC, B YeM 3aKJIF0YaeTCsl 4acTHas
COOCTBEHHOCTb, KaKHMe y TpeINpHHUMATENsl €CTh IpaBa M 0o0s3aHHOCTH [6, ¢. 68]. MHorue mnpeanpuHUMATENN
HAYMHAIOT PacUIMPSITH CBOIO cepy NesITeNbHOCTH, a Ha padoTy CTapaloTcs OpaTh OJNM3KOro pOACTBEHHUKA, TOBAPUILA,
coparHuka. bonee Toro, Manelii OM3HEC CTAHOBUTCS IIKOJIOH PHIHOYHOH AKOHOMHKH JUIS MHOTHX TOCYAapCTBEHHBIX
nesitenieid Bo Bpemst IlepBoit MUpOBO#f BOHHBI. JIfomM HAaUYWHAIOT yBaXXaTh UYXKYI0 COOCTBEHHOCTH, CTAaHOBSTCS Oojee
3aKOHOIIOCTYIIHBIMH, HAUMHAET (POPMHUPOBATHCS CPETHMH KITacc.

B crpane Bo Bpems I[lepBoit MHpOBOIi BOHHBI HaYMHAETCS MPOLECC KPYITHBIX 3aiMOB, BBITYCK OyMajKHBIX
3HAKOB, KOTOpBIC OJaromolydHO BIMSUIM Ha WHQUIAIHIO Ka3eHHO-BOWCKOBOTO cmpoca. XOTA PHIHOYHBIE IIEHBI U
CTOMMOCTH Ha TOBaphl YBEINYMWINCH Bcero Ha 1,5 % [10, c. 104]. KpenurHble 00513aTenbCTBA MOTIOMANINCH B TOPTOBOM
o0opoTte cTpaHbl. bymakHbIe KyIIOpBHI HAYMHAIOT MEPETEYATHIBATECS B ITOJHOIECHHbBIC JCHBIM, TaK KaK YIIEN MEPHOA
30JI0TOrO CTaHzaprta. PocT 1eH B cTpaHe He YBEIMYMBAJICS, TaK Kak OblIa MpeKpalleHa BHENIHsSsS TOProBis 4epe3
3anajHble IPaHULIbL.

B 1916 romy mpoucxomuT KpymHas MoOWIM3anus Ha BOiHY. [IpU3BIBHMKHM W3 JE€PEBEHb W MOCEIKOB
3aCTaBJISIOT Majblii OM3HeC OoJjiee aKTMBHO OTHPABISATH HOBBIE TOBAapHBIE MACChl YaCTHOTO IPEINPHHUMATEIbCTBA,
HATPUMEP — MOJIOKO, XJIeO, MIIEHHUIIa, OBEC, MSICO, IIEPCTh U T.1. Ternepsh, MHOTHE MPOAYKTHI, KOTOPBIC HCIIOJIE30BAIUCH
BHYTPH KPECThSIHCKOTO X035HCTBa, HAUMHAIOT BBOAUTHCS B OOIIUI TOPTOBBIN 000POT.

bonee Ttoro, rocymapcrBo crapaeTcs 3aKylaTb IEPEBEHCKYIO MPOAYKLIUIO M OTIPABIATh HAa BOMHY Kak
OTJIIMYHBIN c1I0cO0 MOANEp)KaHHUs BOEHHBIX BOMCK M YMCICHHOCTH cojjar. DakTHdeckn, rocyIapcTBEHHAs 3aKyIKa
JICPEBEHCKON MPOIYKIUN HAYMHAET MOJICPKHUBATH CEIbCKOE XO3IHCTBO, YTO CTAHOBUTCS HOBBIM CIIOCOOOM OTKPBITHS
Majioro OW3Heca B YCIOBHSX YaCTHOTO IPEANPHHHMATEIbCTBA. B 3aKHUTOYHBIX KPECTHSIHCKUX CEMBSX HAUYMHACT
YBEJIMYMBATHCS JOXOH, MOSABISETCA CIHPOC HAa CENBCKOXO3SMCTBEHHYIO MPOMYKIHIO, YTO IO3BOJIMIO MOIAEPKATh
BBICOKYIO CTaOMIILHOCTB PBIHKA BO BpeMsi [1epBoit MUpOBOIi BOWHBI, O 4YeM CBU/ICTEIBCTBYIOT JaHHBIC B Ta0HLE 2.

Tabnuya 2
JlaHHbIe 0 pa3sBUTHH MaJsoro 6u3Heca B nepuo IlepBoii MupoBoii BoiiHbl B Poccun u 3apy0e:KHBIX cTpaHax
Crpansl KonnuecTBo ManbIx npeanpusTHi

(TBIC.)
BemukobOpuTanust 542
I'epmanus 512
Wramus 614
Opannus 485
CIOA 2586
Snonus 1478
Poccus 352

Crnemyer oTMETUTh, 4TO K 1917 Tomy Manoe mpeanpUHAMATEIBCTBO OOecrednBaio okoio 20 MIIH YeoBEK
CPEACTBaMH K CYIIECTBOBAHHUIO. B HEKOTOPBIX pernoHax Maliblii OM3HEC NMPUHOCHI CYIIECTBEHHBIH J0X0, Hampumep,
WBanoBcKas obmacts okoio 25 % [7, ¢. 71].

[ToaTomy, Henmb3st HE MPU3HATB, YTO Malblii OM3HEC BO BpeMs [lepBoil MEPOBOIT BOIMHEI 3a YeTHIpEe roja ObL,
BO3MOXXHO, HE OYCHb 3aMETEH, HO CTall JOCTATOYHO MOILIHBIM MOABEMOM B 3KOHOMHKE rocyaapcrsa. Tak, ¢ yueToMm
paboTaronux npeanpuHUMaTese MajJoro Ou3Heca 3a yeThipe rofa OblIo 3ajeiicTBoBaHO Oonee 4,8 MiH yenoBek. Ha
JIOXOJIBI OT MAJIOTO MPEANPUHAMATENBCTBA CyIecTBOBau 14-17 MiH yenosek [9, c. 97].

Bo Bpems IlepBoil MUpPOBOIl BOMHBI CKJIAABIBAETCS JOCTATOYHO CJIOKHAs CUTyalus, B KOTOPOH MHOTrue
MIPOMBIIIJICHHOCTH €7[Ba CIPABJIIIOTCS C 3aIpOCaMU Ha MPeIMEThl CHapshKeHUs U cHabkeHus apmun. B 1917 roxgy 75-
85 % TeKCTUNBHOW NPORYKIIMH OTHPABIIOTCA HA IIWTHE Ka3eHHBIX TOBapoB. Bce cuilbl cTpaHBl ObUIM IyIIEHBI HA
MIPOU3BOJICTBO U MOITAYNBAINCh BOCGHHOH 00CTaHOBKOH B CTpaHe, O YeM CBHUICTENbCTBYIOT JaHHBIE B TabuuIe 3.

Tabauya 3
IIpou3BoAUTEIBHOCTD TPY/A B poMbllLIeHHOCTH Poccnn B 1914-1918 rr.
['onst [onoBas BeIpaboTKa Cpennee cyTouHOe Cpennsisi BIpaboTKa
o 1iesam 1914 r. YHCII0 paboYmX Ha 1 paboyero

MJIH pyo0. % TBICSY % THIC. pYO. %
1914 759,6 101,0 1633,8 101,0 2,26 101,0
1915 784,6 104,6 1679,5 103,5 2,24 99,5
1916 834,1 107,8 21954 135,4 2,85 126,4
1917 879,4 114,8 2485,3 152,0 2,95 132,5
1918 886,7 119,2 2185,2 135,4 2,59 119,5
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Takum oOpazoM, UIi Majoro HpPEANPUHUMATENbCTBA HENPOM3BOJACTBEHHas cgepa ocraBajach Oosee
npuemseMol, ueM peanbHblid cexTop. Cdepa manoro OusHeca Bo BpeMeHa [lepBoif MHpOBOW BOWHBI MMena He
KaUTaIOEMKHE CTPYKTYPBI JeITeIbHOCTH — chepa 00CTy)KUBAHUS U TIUTAHUSI.
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Economic sciences
3KOHOMﬂ‘leCKHe HayKI/I

YK 005.6

PE3YJIbTATHBIN OJAXO/ B OIEHKE KAUECTBA YIIPABJIEHUS

A.A. Bopeiimo, x.3.H., Beaymuil HAy4HBIH COTPYAHUK
OI'BOY BO «Cankt-IleTepOyprekuii rocyJapCTBEHHBI YKOHOMHYECKIH YHUBEPCUTET)
(r. Cankt-IletepOypr), Poccus

Annomayun. B cmamve paccmompenvi 6a308vie n00X00bl Pe3yabMAMHO20 N00X00d 8 OYeHKe Kauecmed
ynpasnenus. Ilposeden ananuz npuMeHseMbIX 6 OYeHKe Kayecmea YnpaseieHusi nokazameieti U npeoiodCceHvl
JonoaHumenbHble nokasamenu 01s cucmemvl coarancuposanuvix noxazameneu (CCII).

Knioueevie cnosa: pe3ynvmamueHocms, Kawecmeo YNpasieHus, cucmema cOAiaHCUpOBAnHbIX NoKazameinetl,
oyeHKa Kawecmsa.

AHanu3 Hay4YHbBIX UCCIIEJOBaHMI OIEHKM Ka4eCTBa YIPABICHUS MO3BOJMII CIIENaTh BEIBOX O TOM, UTO JTAaHHBIN
MIPOIIECC HOCUT KOMIUICKCHBIH XapakTep M MOXKET OBITh OCYIIECTBJICH PAa3IMYHBIMU METOJAMH OLEHKH. HecMoTpst Ha
Cephe3HOEC BHUMAHHME K JTAHHOW AEATEIBHOCTH HAYYHOTO COOOLIECTBa MpoOJieMa OLEHKH pe3yibTaTa AEATeIbHOCTH
OpraHM3alii  OCTaeTcd  HEpemIeHHOH  4To  (opMHpYeT  aKkTyaldbHOCTh  NPHUMEHEHHS  PEe3yJbTaTHOTO
(«11eIeOPHEHTUPOBAHHOT0») MTOJIX0/1a B OLICHKE KauecTBa YIpPaBJICHUS.

BakHOl 0OCOOEHHOCTBIO NMPHUMEHEHUsI AaHHOTO METOJa SIBJSIETCS BBICOKMH YPOBEHb B3aMMOCBSI3U LIENIU
HU3MEPEHUs Pe3yIbTaTUBHOCTH, COBOKYITHOCTH ITOKa3aTele U MEeTO0B OlleHUBAaHUA. TpauIIHOHHOE MIPECTaBICHHUE O
KavyecTBe yINpaBieHHs (OPMHPYETCss Ha OCHOBAaHMU TaKOTO IOKa3aTelsl KaK JOCTHXKEHHE MOCTAaBJICHHON Lienu.
[MonyueHue 3amIaHUPOBAHHOTO pE3yJbTAaTa IO3BOJISIET IMPEINOJIOKHUTh 00 pPe3yJbTaTUBHOCTH U 3()(EeKTHBHOCTH
yIpaBJIeHUs, OJHAKO, HECMOTpPS Ha JIOTHYHOCTh JAHHOTO MPENNOJOXKEHUS Ha CErOJHSLIIHMM AE€Hb OTCYTCTBYIOT
Hay4YHBIE HCCIICIOBAHHS, YCTAHABIMBAIOIINE YETKYIO B3aUMOCBSI3b MEXIY TUMH TE3UCAMHU.

Taxoke BO3HMKAIOT BOIIPOCHI O BHIOOpE TIIOKa3areliell M METOJOB OLEHKH, XapakTepe pe3yibTara
(KOHOMUYECKHH, CONMAIbHBIA M JAp.), 00NacTh OIEeHKH (ONepalMOHHOE WM CTPAaTerHYecKoe YIpaBJICHHE),
OTIpEICTICHUH CYOBEKTOB OLEHKH. Pe3ysbTaTHBIA MOAXOA K OIIEHKE KAadecTBa YNPABICHHS MOXKHO IPEICTaBHTh KaK
YCTAQHOBJICHHE YPOBHS TPOTPECCUBHOCTH PAa3BUTHS KOHKPETHOW KommaHuu [2]. JIist ompeneneHuss COOTBETCTBUS
Ka4yecTBa YIPaBJICHHUS IIOCTaBJICHHBIM MLEISAM OpPraHM3alUM NPUMEHSIOTCS (MHAHCOBO-SKOHOMHYECKHE ITOKa3aTesln
OIIEHKHU Pe3yJbTaTUBHOCTH OpTraHU3alWi, IpeICTaBIeHHbIe B Tabmume 1.

Tabnuya 1
DuHAHCOBO-I)KOHOMMYECKHE MOKA3aTeJ1d OLeHKH Pe3yJbTATHBHOCTH OPraHU3alul

Ne | Ilokaszarenb CynHocTts

1 | DOxoHomuueckass  noOaBneHHas | EVA orpaxkaer 4YHCTy0 ONepanMoOHHYIO NPHOBUIL OpPTraHM3alMU IOCHE YIIIaThl
croumocts (EVA — Economic | HamoroB 0e3 ydera 3arpar Ha KanuTau. JaHHBIA TIOKa3arelb OTPaXaeT OIICHKY
Value Added) mporecca (OPMHUPOBAHUSI OPraHU3ALUEH ero Pe3yIbTaTHBHOCTH U CTOMMOCTH.

2 | JobGaBnenHas peiHOUHAs | IIpencTaBiseT pa3HHUIy MEXAY ONEHKOM KOMIIAHWK Ha (POHIOBOM pBIHKE W O00BeMa
croumocts (MVA) ABaHCUPYEMOTO KaluTasa.

Takke MOXXHO BBIPa3UTh JAaHHBII IOKa3aTelb KaK DPHIHOYHYIO OLICHKY KalHTania
opraHu3alyu — COOCTBEHHOTO U 3aeMHOTO [5].

3 | CoBokymHas JIOXOJHOCTh | XapakTepu3yeT HOPMY JOXOJHOCTH aKIIMOHEPOB C YYETOM BCEX KYpPCOBBIX H3MEHEHHI
aknuonepos (Total Shareholder | u 0ObeMa HaYKMCIIEHHBIX AUBHUIEHIOB.
Returns, TSR)

4 | NoxomHocth  wuHBecTHIMI Ha | Hambonee BakHBIN MOKa3aTellb IJI MHBECTOPOB, KOTOPBIH OTpakaeT CHOCOGHOCTH
OCHOBe JIeHe)kHOro notoka (Cash | KOMIIaHMM reHepUpOBATh ACHEKHBIE cpeacTBa [7]. JlaHHBIi OKa3aTellb XapaKTepHu3yeT
Flow Return on Investment — | mauGojee mMpUONIKEHHOE K PEANbHOCTH 3HAYCHHME CPEIHEH pealbHOM BHYTpEHHEH
CFROI) HOPMO#H JJOXOJJHOCTH, KOTOPYIO OpraHM3alys MoJIydaeT Ha CBOM 00OPOTHBIC aKTHBBI.

CyIIeCTBEeHHBIM  MPEUMYIIIECTBOM (PUHAHCOBO-DKOHOMHUYECKUX TOKa3aTeliel sBISETCS OOBEKTHBHOCTH
MPECTABICHUS JIaHHBIX, OJTHAKO JAAHHBIM MOJXO0J K OLEHKE MPUBOAUT K UTHOPUPOBAHHUIO HEMATEPHUAIbHBIX aKTUBOB
OpraHu3alliy, KOTOPHIC B YCIOBHAX HECTAOWJIBHOW SKOHOMHYECKOH CHUTYAI[MH CTAaHOBSTCS KIFOYEBBIMH (pakTopamu
KOHKYPEHTOCIIOCOOHOCTH. B ¢Bsi3M ¢ 3THM (POPMUPYIOTCS MPEANOCEUTKA BOZHUKHOBEHUS CUTYalliH HETOOICHKH TaKHX
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HeMaTepHaJIbHBIX aKTHBOB KaK YPOBEHb KBaJM(UKAIMU NIEpCOHaIa, KOPIIOPAaTUBHASL KYJIbTypa OpraHn3aluu, npouecce
oOciy)KMBaHHs W WHHOBallMOHHOE pa3BHUTHE. lIpMMeHEeHHe B OIIEHKE HCKIIOUUTENbHO (DPUHAHCOBBIX IOKa3aTelnei
NPUBOAMT K (opMalbHOMY pe3yjbTaTy, HE OTpa)kaeT peajlbHyI0 CTOMMOCTb aKTHBOB, YTO MOXET MOBJIMATH Ha
npuHATHE HEI(P(HEKTUBHBIX YIIPABIEHUYECKUX PELICHHH.

K ananormyHoMy MHEHUIO IPUIIUIM U APYrHe oTeuecTBeHHbIe uccnenosateny. Tak H.M. KinnmkoBud B cBOMX
paboTax OH aKIEHTHPYEeT BHMMaHHE Ha CJIEAYIOIIUX HEJOCTaTKaX OLEHKH Cyrydoo (HMHAHCOBO-KOHOMHUYECKUX
MOKa3aTesen:

e [penoCTaBICHNUE MHPOPMAIMU O MOKA3ATENAX ACATEIBHOCTH OPTaHW3ALUH B PETPOCIEKTHBHOM KIIOYE,
KOTOpBIE HE JIOJKHBI CITY>KUTh €INHCTBEHHBIM HCTOYHHKOM YIIPABICHYECKUX PEIICHNH;

e OTCYTCTBHE HEMaTEpPHAIbHBIX IOKa3aTelel, CYyIIECTBEHHO BIMSIONMX Ha (DPUHAHCOBBIE pE3yIbTAThHI
OpraHW3aIlMi — HWHTEJUICKTYalbHBIH KamuTan Kommanuu, pe3yinpratsl HHUOKP, mokasatenmn yooBIIETBOPEHHOCTH
oTpeOuTENCH;

® OTCYTCTBHE Y COTPYAHHMKOB KOMIIaHMY NOHMMAaHHMS B3aUMOCBSI3H 3 (PEKTUBHOCTH TPYJOBOH AEATEIHHOCTH
1 (MHAHCOBBIMH MTOKA3aTEINSIMH ACSATEIBHOCTH;

® HU3KHMH YPOBEHb NPEACTAaBICHUS (PUHAHCOBO-IKOHOMHUYECKHMH ITOKA3aTENIIMH CHEUU(PHUKH AESTSILHOCTH
opraHu3aiyy (KOHBIOHKTYpa phIHKA, TIOBEJICHHE KOHKYPEHTOB 1 oTpedureneii) [3].

IIpencraButenu CoBeTa KOHKYPEHTOCIOCOOHOCTH ['apBap/cKoi OHM3HEC B CBOMX HCCIICOBAHUSIX OTMEYAIOT,
YTO OpHeHTaUUs Ha (UHAHCOBBIC IIOKAa3aTelId IPHBOJUT K HEAJCKBaTHBIM YIPABICHYSCKUM peIICHUSIM [4].
AKIIMOHEPHI TaKXKe OTAAIOT NMPEANOYTEHNE HHPOPMAINH, KOTOpas MO3BOJIUT UM c(hOpMHUPOBATH MPOTHO3 O OyXyIIHX
pe3ynbTaTtax AeATeNbHOCTH OPraHM3allii M NMOTCHINAIBHOM BHITOBI OT COBEPIICHHBIX MHBECTHINH, B TO BpeMs Kak
(MHAHCOBBIE MTOKA3a/IH, B OOJIBIICH Mepe, OTPaXKAIOT PE3yIbTAaThl TEKYILETO U MPOIUIOTO IIEPHOIA.

Ha ocHOBaHWMHM BBIIIECKa3aHHOTO CTAHOBUTCS OYEBHIHBIM TO, YTO TPH OIEHKE KadecTBa YNPaBICHHS
(MEHEeKMEHTa) 10 PEe3yIbTaTHOMY IIOJXOLY HE0OXOOMMO YUYHWTHIBATH JONOJHHUTENbHBIC MOKa3arenu. CoBpeMeHHbIE
OpraHM3aliK Yalle BCEro INpHOEraloT K COILMAILHON OTBETCTBEHHOCTH M MHTepecaMm oliiectBa. Llens aestenbHOCTH
MEHEPKMEHTA B TAKOM CITy4ae MpeCcTaBisieT co0oil coueTaHne MHTEpecoB o0lecTBa U pUHAHCOBBIX LieNieil Ou3Heca.

Ha HaHHLIﬁ MOMEHT KOHOECIIUA COLNUAJIBHO-OTBETCTBCHHOI'O0 YHNPABJICHUA HaXOJUTCA B MNPOLECCE
(bopMHUpPOBaHUs UCCIIEOBATEISIMU U MPAKTUKAaMK ¥ MOJIYy4YWJIa CBOE Pa3BUTHE B KPYIHBIX Kopropauusx. Bosmaras Ha
ce0si pelleHHe COLMAJIBHBIX NPOOJeM opraHu3anus (GOpPMHUPYET IIOJIOKHUTENIBHBI MMHUJIDK Ha PErHMOHANBHOM |
MEXAYHapOJHOM pBIHKaX, CHW)KAeT ypOBEHb HE(MHAHCOBBIX PUCKOB B TJla3aX CTEHKXOJIEPOB, YKPEIUIIET CBOIO
MIPUBJICKATENBHOCTD IJIS IEPCOHANIA U TTOBBIIIAET KOHKYPEHTOCIIOCOOHOCTD B IIEJIOM.

MoXHO crenaTtbe BBIBOJ UYTO pealu3alisi KOPIOPAaTHBHON COLMAIBHOW OTBETCTBEHHOCTH OJHOBPEMEHHO
SBJIACTCS ONHOM W3 IIeNeil MEHeDKMEHTa, a B paMKaxX pe3y/lbTaTHOTO IOJIXOJa MpeICTaBIsieT coOOi pe3ynbrar
JIeATEITbHOCTH.

Jisi  KOMIIIEKCHOH OIIGHKM KadecTBa YNpaBieHUs ObUlM pa3pabOTaHbl KOHLECNIUH, YYHTHIBAIOIIHNE
COBOKYITHOCTH MTOKa3aTesel, B 4aCTHOCTU TaK Ha3biBaeMas cOamaHcupoBaHHas cuctema mokaszareneit (CCII, wim BSC
or auri. Balanced ScoreCard). CoOanaHcupoBaHHas cucTeMa IIOKa3aresieil TpeNCcTaBiIseT CO00i HMHCTPYMEHT
CTPAaTCrui4€CKOro ymnpaBJCHUA PE3YJIbTaATUBHOCTHIO U MPEANOJIAracT HaJIu4ue CUCTEMbI KOPIIOPATHUBHBIX HeHHOCTeﬁ n
MIPUHIUIIOB, KOTOPBIC JOJIKHBI 3HATH U pasAC/IsATh BCE COTPYAHUKN OpraHrU3aIuu.

s CCII MHOTMMU HCCIIE[I0BaTEIsIMH, B yacTHOCTU B padote [lerpynuna H0.}O. u bopucosa B.K [5], Obuin
chopMupoBaHbl 0a30BbIE JIEMEHTHI CUCTEMBI HanboJiee 00001eHHBIH 0030p KOTOPBIX MpECTaBlieH B TaduLe 2.

Tabauya 2
ba3oBble 3j1eMeHThI C0AJTAHCHPOBAHHOI CHCTEMbI OKA3aTeJiei
Ne| Dnement ITokazarenu ConepxaHne
1 | ®unancs/ Bripyuka opranmsamun, EVA, ROS, ROI, ROE, | Otpaxator SKOHOMHUYECKHE MTOCIIECTBHS

ypa/
nepcoHan

MPOU3BOAUTEIBHOCTL TPyAad, BPEMs OTCYTCTBUA
Ha paﬁoqu MECTC, TEKYYECTh Kaapos,
KBaJ'H/I(bI/IKaHI/ISI COTPYAHUKOB, HHICKC
YAOBJICTBOPECHHOCTHU COTPYJHUKOB

9KOHOMHKA ornepanuoHHas MPUOBLIE U ICHEXKHBIH OTOK NPEINPUHATHIX JSHCTBUIl M SBIAIOTCS WHIUKATOPaMU
COOTBETCTBUSI CTPATETHH KOMIIAHUH.
2 | PoiHOK/ Hons  peiHKa, 00BEeM MpPOJaX, KOJIMYECTBO | XapakTepu3yeT CerMEeHT pbIHKA, B  KOTOPBIX
KJIHCHTBHI MOCTOSIHHBIX M HOBBIX KJIHMEHTOB, HHICKC | KOHKYpHpPYeT HaHHOE MpEeNnpHsTHe, a TaKKe Kak
YIOBJIETBOPEHHOCTH KIIHEHTOB, 00BbEM MOCTABOK | IOKA3aTeNM Pe3yJIbTATOB €ro IEeSTEIbHOCTU B LEJIEBOM
U JI0JIsl CBOEBPEMEHHBIX IOCTABOK CErMEHTE PhIHKA.
3 | Busnec- TIpousBoacTBeHHas ceOecTOMMOCTh, 10 Opaka, | IIpeACTaBIsIOT OLEHKY BHYTPEHHHX IIPOIIECCOB, OT
HPOLECCHI 00bEeM TPOM3BOACTBA, BBIPydKa MO HOBBIM | KOTOPBIX 3aBHCHUT YJOBIICTBOPEHHE MOTpeOHOCTEH
NpOAyKTaMm,  BpeMs  00pabOTKM  3aKa3oB, | KIMEHTOB M  JOCTIDKCHHE (UHAHCOBBIX  3aaad
KOJINYECTBOM 3aKa30B KOMIIAHHH B [EJIOM.
4 | ndpactpykt | BBIpyYKa Ha OJTHOTO coTpyanuka, | OmpemensioT  HyTH  COBEPLICHCTBOBaHUS IS

YCTOHYMBOTO PAa3BUTHS U POCTA.

Hnsa spdexrusroro npumenennss CCII MeHeKMEHTY KOMIIAaHHK HE0O0X0AnMO c(hopMUpPOBATh COOCTBEHHBIH
Ha0op HoKa3aresei, KOTOPbIH MO3BOJIUT OTPA3UTh CIIEU(UKY 00JIaCTH AESTEIBHOCTH, OPraHU3allMOHHOM KYJIbTYPHI U
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ynpasiienust. [lepeunciennsle B Tabnune 2 MoKa3aTeNIn OTPAKAIOT CIEKTP IKOHOMHUYECKHX M COLMAJIBbHBIX MOKa3aTelleH,
NPUMEHSEMbIX TIpY OLEHKe KadecTBa ynpasiieHus [6]. [Ipumenenue HaOopa moxaszarenieil IO3BOJSET aleKBaTHO
OLICHMBATh pE3YJbTaThl JEATENBHOCTH W IpUHUMAaTh 3G QEKTUBHBIE YNpaBlieHYecKue pemeHus. Ha ocHoBaHuM
MIPOBEJICHHOTO aHallM3a aBTOP PAaCLIMPWII COCTAaB IMOKaszaTeJeld W NMPHHSUI AJs WCCIEOBaHMs KauyecTBa YIPaBICHHS
crnepyromui nokasarenu (Tabnuma 3).

Tabauya 3
ABTOpCKoO€ 10110JIHeHHE COAJIAHCMPOBAHHOI CHCTEeMBbI MOKa3aTeJei
Ne | I'pynna Iloxa3arens Cy1HocTs ObocHOBaHUE
MOKa3aTesei
1 dunaHCbl/ IlnaTe:xxecnocodnoc | JlaHHblid nokasatens | BeiOpanHbI ko3¢ duuueHT ObicTpoit
SKOHOMHMKA ™ (K-T ObIcTpOii | (K03 duIHeHT OBICTPOI | JMKBUAHOCTU OTPAXaeT CIOCOOHOCTh
JIMKBH/THOCTH) JIMKBUIHOCTH; aHTI. quick ratio, | MeHemkepa 3¢ dexTuBHO
QR) orpakaer  cHOCOOHOCTBH | pacHOPSKATHCS CBOOOTHBIMU
OpraHM3aluH OIUTaYMBATh | CPEACTBAMH OpPTaHH3AIMH, HCIIOJIB3YS
TeKyIIue o00s3aTenscTBa, 0e€3 | X Ul KPaTKOCPOYHBIX (PHHAHCOBBIX
NPUBJICYCHHS 32€MHBIX CPE/ICTB BIIOYKSHUH
2 busnec-poneccsl | MoHpooTAAYA Crenens s¢bdexruBHOrO | CBHAETENECTBYET O 3(PHEeKTUBHOCTH
UCHOJIb30BAaHUSL ~ OpraHM3alueil | yNpaBleHYECKHX pPEeLICHHIl MeHeKepa
MMEIOIINXCSl OCHOBHBIX (JOH/IOB B OTHOIICHUU 000PyIOBaHUS, 3NAHUH 1
1p.
3 Wudpactpykrypa/ | Cozganme [pencrasnser HaJIN4ne y | ®opmupyet HEOOXOMMOCTh
HepcoHal COIUATBHO OpraHn3aluH KCO U | NOBBIICHUS Y COTPYIHUKOB CBOMX
NPHUBJIEKATEIbHBIX | BKJIIOYCHHOCTh MEHEDKMEHTa B | Mpod. KOMIIETEHIMH M B YCIOBHSAX
paéouux mect COIMABHYIO OTBETCTBEHHOCTD ABTOMATH3aLUK IIPOU3BOJICTBA
HOBBICHTb HPHBJICKATEIbHOCTb
npodeccuil HHTeIIEKTYaJIbHOTO TPy Aa.

OnHako, ciieayeT OTMETHTh YTO INPH BBHIOOpE MOKazaTeled HEeoOXOIUMO PYKOBOJICTBOBATHCS MPUHIUIIOM
JIOCTaTOYHOCTH U c(hOPMHUPOBATH MHHUMANBHBII ITepedeHb HEOOXOANMBIX TIOKa3aTenei.

Takum 00pa3oM, MOXKHO C/eNaTh BBIBOJ YTO NPHUMEHEHHE PEe3yJIbTAaTHOTO IOJXOJa B OIIEHKE KadecTBa
YIpaBICHUS TO3BOJSET C BBICOKOH [OJNEH TOYHOCTH OIEHWUTH CTEICHb COOTBETCTBHSI PE3YJBTATOB IEATEIHHOCTH
MIOCTABJICHHOH 1eH. Pe3ynbTaT onieHKH NoKa3aTeslel AeSTeIbHOCTH, BRBIOPAHHBIX PYKOBOJCTBOM KOMITAHHUH, B PaMKax
JTAHHOTO TIOJIX0Jla XapaKTEePHU3yeT KadecTBOM ymnpaBieHHs. POpMHUpOBaHHE YHHKAIBHOTO HabOOpa IOKa3aTenei
SIBISIETCS CYHIECTBEHHBIM MTPEUMYILECTBOM II0X0/1a M MO3BOJISIET B TIOJIHOH MEpe OTPasuTh CIEHU(UKY NeITelbHOTO
OpraHu3aIiH, KOHBEKTYPY PhIHKA, JKOHOMUYECKHE U COIIMAIIbHBIE aCIIEKTHI AEATeIHOCTH KOMIIaHHH.
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OUTCOME APPROACH IN ASSESSING THE QUALITY OF GOVERNANCE

A.A. Boreisho, Candidate of Economic Sciences, Lead Researcher
St. Petersburg State Economic University (St. Petersburg), Russia

Abstract. The article considers the basic approaches of the result approach in assessing the quality of
management. The analysis of indicators used in assessing the quality of management has been carried out and
additional indicators for the balanced scorecard (BSC) have been proposed.
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V]IK 005.6
KBAJIUMETPUYECKHUI MOJXO0/1 B OHIEHKE KAYECTBA B C®EPE YCJAYI'

A.A. Bopeiflmol, AJL. Konouna®
'ko.m., BEIyIUN HAYYHBIA COTPYIHUK,
? HAYANBHHUK OT/IC]IA OPraHU3AIMH KOHKYPCOB H OJTHMITHA 00YYaONIHXCH,
aCCUCTEHT Kadeapbl MPOSKTHOTO MEHEIKMEHTA M YIIPABICHUS KAIECTBOM
OI'BOY BO «Cankt-IleTepOyprekuii rocyIapCTBeHHBIN 3KOHOMIYecknid yHuBepcuTeT» (Cankr-IlerepOypr), Poccus

Annomauyun. CospemeHubvle COYUATbHO-IKOHOMUYECKUE YCI08USA CHOPMUPOBATU HeoOX00UMOCHb 0c00020
GHUMANUSL KOMNWIEKCHOU OyeHKe Kauecmea cghepwl ycaye. B pamxax ucciedosanusi 0anno20 8onpoca 6wl nposeoeH
AHANU3 MEOPEMUYEeCKU-MEeMOO0L02ULEeCKUX PA3PAOOMOK AGMOPO8 8 KEUIUMEMPULECKO20 N00X00d 8 OYeHKe Kauecmed
6 cghepe ycnye u cghopmuposanvl nepcnexmuebl RPUMEHEHUsL.

Knrwouesvie cnosa: kawecmeo ynpagienus, Kauecmeo yciye, KeAIuMempuieckuii no0xoo.

B ycnoBUAX COBpEMEHHOW SKOHOMHYECKOW CHTYAaIlMH, HECTAOMIFHOW T€OMOIMTHYCCKOH OOCTAHOBKH H
BO3pacTaHHUs POJIM HEMATEPUAIBHBIX PECYpCOB (DOPMHUPYIOTCS HOBBIC YCIOBUS NESATEIHHOCTH OpraHM3aluil chepbl
ycmyr. Peskoe Bo3pacTaHWe oOpraHM3aldil cdepsl yciIyr oOyclaBIWBaeT HEOOXOAMMOCTH 0OCOOOTO BHUMAaHHUS K
KOMILIEKCHOH OIIEHKE KadecTBa c(hephl YCIIyT.

«KBanumerpus» kak qucuuiinHa Oblia copMupoBaHa B KoHue 1960-X rofoB B yCIOBHUSIX HEOOXOAMMOCTH
Hay4YHOTO 0OOCHOBaHUS YIpPaBJICHUS KaueCTBOM IPONyKIMHU. B crathe «KBanumerpus — Hayka 00 U3MepeHHH KadecTBa
npoaykiuny Asransaosa [.I°., TnuueBa A.B., Kpanusuuckoro 3.H., Kypauenko FO.I1., ITanosa B.I1., ®egoposa M.B.,
InextopoB /.M. Berueamei B xypHane «CTaHZApThI U KadecTBO» KBaJIMMETPHUS IMPEACTABIUIACh aBTOPAMHU Kak
HayKa, H3ydamoomas IpoOJeMbl H3MEpEeHHUs KauecTBa, a Tak)Ke HaIpaBlIeHHas Ha pPa3pabOTKy METOM0JIOTHI
KOJINYECTBEHHO!N OIICHKM KadecTBa [1]. ABTOpBI 3asBIISUIM B CBOCH pabOTe O BO3MOYKHOCTH OTPEICIICHUS KauyecTBa
00BEKTa UCCIICTOBAHMS KOJINICCTBEHHBIM ITOKA3aTEIICM.

Ha ceropnsmHuii AeHb B paMKax KBaJIUMETPUUECKOM OLEHKM MPOBOAUTCS PACCMOTPEHUE €IUHUYHBIX
moKaszateJell KadecTBa, a TAaKKe WHTCTPAIbHOTO TOKa3aTrelns B YCIOBHAX (HOPMHUPOBAHHUSA MAaTEMAaTHIECKOM
KBaJINMETpUUYECKON MoJzieny. VHTerpanbHbIi NOKa3aTelb MAaTEMAaTHUYECKONW KBAJIMMETPUUYECKON MOJIENH ONpEaeNsIeTcs
IUTA KaXXIOTO SIMHUTHOTO ITOKa3aTessl KauecTBa C YIeTOM BECOBBIX KO (DUIIMCHTOB.

KBaJ’II/IMeTpI/I‘IeCKI/Iﬁ MOJAXO0JA TIO3BOJIACT IMPOBECTH KOMIUICKCHYIO OHLEHKY Kady€CTBa, KOTOpas sABIACTCA
OCHOBOH YIIpaBJICHYECKUX PEIICHNI, HATIPABJIECHHBIX HA MOBBIIIEHUE KadecTBa. JIaHHBIN aCTIeKT CIIy>KUT 000CHOBAaHUEM
BAXXHOCTH KOMIIJICKCHBIX OLCHOK B KBAJIMMCTPUH. KommekcHas OIICHKa B paMKaxX KBAJIUMETPHUYECKOI'0 MMoaxoaa
BKJTIOYAET B ce0sl:

1. PamxupoBaHHE OLIEHMBAEMBIX IIOKa3aTeled M YCTAaHOBJIEGHHE XapaKTepH3yIoLlero Habopa eIMHUYHBIX
[IOKa3aTese.

2. OrmpeneneHue Beca Kaxxa0ro ko3 duimenra emMHIYHBIX TOKa3aTeIeH.

3. Ormpenenenue HHTErpabHOTO MMOKa3aTens kadectBa (K) B Bume 00beIMHCHNS €MUHUYIHBIX ITOKa3aTelNeH 3a
CYET JTUHEHHON WM MYJIbTUIUIMKATUBHON CBEPTKH.

4. Pa3paboTka mIKaJ I OIIEHKU TOKa3aTelei.

5. AHanm3 3HaYCHHUU TUHIYHBIX U MHTETPATFHOTO TIOKa3aTeICH.

CoBpeMeHHBIC HCCIEAOBAaHHMS B 00JACTH KBAIMMETPHUH HAIMpPaBICHBI HA (OPMHPOBAHHUE METOJOB OIICHKU
KauecTBa MPOAYKIIMU U TiporieccoB [7]. Onpenenenre nepeyHs nokasareyell kadecTBa 00beKTa UCCIeI0BAaHUS B paMKax
KBaJIMMETPUYCCKOTO TIOAXO0JIa OCYIIECTBIIACTCA pas3IMYHbIMU MCTOAaMH, HAIPpUMEP, OKCIICPTHAA KBaJIUMETPUA,
NMPUMEHCHUEC HHJCKCOB KaueCTBa IMPHU OLCHKE 00BEKTa B OMPCACIICHHOM MPOMEXKYTKE BPEMCHU, BECPOATHOCTHO-
cratucTHyeckuil moaxox. HecMoTps Ha BbICOKYIO 3((EKTHBHOCTh NMEPEUYHCICHHBIX METOAOB Ha ITAHHBIH MOMEHT
poaoIDKaeTcs pa3paboTka HHCTPYMEHTApHs KBaTUMeETpuu [2].

Taxk, astopsr JI.B. Bunorpamos, T.U. JleonoBa u B.C. Bypsuto [3, 4, 5] B cBoux paboTax 3aHUMArOTCA
peLIeHHEeM 3aJayll HaxOXKAEHHs ONTUMAaJbHOTO KayecTBa OOBEKTa 3a CYET HPEACTABICHUS HTOTOBOTO KPHUTEPHUS
KayecTBa KaK TEH30pa MHOIOMEpHOro mnpocTpaHcTBa. ClenoBaTelbHO, METPHKa JAHHOTO IIPOCTPAaHCTBA OynaeT
COOTHOCHUTBCSI C KOJIMYECTBOM BXOJHBIX IIaPAMETPOB, XapaKTEPHU3YIOIIMX OOBEKT HCCIEIOBaHMA. BakHbIM
JIOCTOMHCTBOM CTAQTHCTHYECKOTO IOJXOJa SBIISIETCS BO3MOXKHOCTH MOJICIMPOBAHMS KadecTBa OOBEKTa, a B
COBOKYITHOCTH C OCOOEHHOCTSIMH JESTEIbHOCTH OpraHu3aluii cepbl yCIyr M CIOXKHOCTH OIIEHKH KadecTBa YCIyr
MMPUMEHCHUEC KBATUMETPUICCKOTO MMOAXO0Aa IMPEACTABIIACTCA aBTOpamMm HamOoJee TIEPCICKTUBHBIM.

B pabore ®wumartoBoit T.A. mpemaraercss yHpaBiIsATh KadeCcTBOM Ha OCHOBE KBaJMMETPHUYECKOTO
MOJICIMPOBAHMS M IMOCTPOEHHS JAepeBa MoKaszareield kadecTBa yciuyr. Ocoboe BHMMaHHWE B CBOMX paboTax aBTOp
yAeTsIeT CYyITHOCTH U cenn(uke KauecTBa oocmyxuBaansi. Onpenersis 0COOCHHOCTh MOX0/a K OI[EHKE KauyecTBa yCIyT
B paboTe OBUIM YCTaHOBJCHBI KIIOYEBBIE OCOOCHHOCTH KadecTBa YCIYT — HEOCA3aeMOCTh W HEMaTepPHaIbHOCTb,

© Bopeiimo A.A., Kon6una A.JI. / Boreisho A.A., Kolbina A.D., 2022
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COBITQJICHHE TIPOLIECCOB IPOU3BOJICTBA M MOTPEOJICHNs, ydacTHe NOTpeOuTeNs B Ipolecce NPeJOCTaBICHUs YCIyTn
ap [3].

IlocTpoeHne nepeBbeB IOKas3aTesieil KadecTBa YCIYT IIO3BOJSIOT CHH3MTh KOJIMYECTBO OHIMOOK MpH
KBAUTUMETPUYECKOHM OLIEHKE Mpolecca OKa3aHWs YCIYTH, a Takke c(OpMUpPOBATh HAIPABIEHUS COBEPIICHCTBOBAHMS
JIeSITEIIbHOCTH.

B cBoeit pabore Tononbauk B.I'. u ITonskoBa A.B. paccMaTrpuBaroT OLIEHKY KaueCTBa FOCTHHHYHBIX YCIIYT.
IIpoBeneHHBIN aBTOpPAaMHU aHAJIN3 BBIABHI KIIIOYEBBIE TPYIIIBI XaPAKTEPUCTUK MOKA3aTeNled KayecTBa yCIyr U OTPa3hil
(aKT cyOBEKTHBHOCTH OIICHKA Ka4eCTBA TOCTHHUYHBIX YCIIYT KCIEepTaMH. B CBsI3HM ¢ 4eM ObLia BBIABHHYTA THUIIOTE3a
MIPUMEHEHNS HAyYHO-TEOPETHIECKOH 0a3bl KBAIMMETPHH IS [TOBBIIICHUS CTETIEHH OTPEICICHHOCTH U JOCTOBEPHOCTH
nHpopManmMM O KadecTBE OKa3aHHBIX yciuyr. JIiId KOJMYECTBEHHOW OIIGHKE KadecTBAa TOCTHHHYHBIX YCIYT B
HCCIIEOBAaHNH NPHMEHIACh IIKaja >KEIaTeIbHOCTH XappHUHITOHA, KOTOpas € Y4YETOM TIpPYNN XapaKTEPUCTHK
MOKa3aTeleld KadecTBa YCIyr Ui JaHHOW c(epbl AEATEIBHOCTH IO3BOJMIA CHOPMHUPOBATH Y3JIOBBIE 3HAYCHUS
a0COJIOTHBIX TIOKa3aTesel. Takoi moxo/ Mo3BOISAET BBISIBUTH JYUIIHE MPEIIPHUITHS OTHON MM CMEXHBIX KaTerOpHH,
YUUTBIBaTh PE3YJbTaThl OKa3aHUsl OCHOBHBIX M JOIOJHHUTENBHBIX YCIYr B COOTBETCTBMHM C TpeOOBaHUSAMHU
NOTpeOuTeNeH, a Tak)Ke 3HAUUTEIBHO HOBBICUTh OOBEKTHBHOCTh OLIEHKH KauecTBa YCIYT dKCIepTamH [6].

CrnenyeT OTMETUTh, YTO NPH OLIEHKE KAauecTBa yCIyr BO3HUKACT OTPaHWYEHUE NMPUMEHEHHUS MaTeMaTHYECKUX
MeToZIoB M Mozenei. B cBoux paborax PoxxoB H.H. Taxke ycraHaBnIMBaeT 4TO HpU OIIGHKE KauecTBa YCIYyT
HEOOXOJMMO YUYUTHIBAThH IOKA3aTEeNH, XapaKTepH3YIOIINEe XapaKTEPUCTUKH MPEJOCTABICHHS YCIYIH U CyObEeKTHBHOE
BOCIIPUSTHE TTOCTABIIUKA yCIYTH MTOTPEOUTEIIMH.

MeTo1pI KOMIUIEKCHOM OIIEHKH KadecTBa YCIyT Ha CETONHALIHUH JICHb HaXOATCs B mporiecce GopMUpOBaHHS
U TIPOJIOJDKAIOT Pa3pabdaThIBaTHCS UCCIEAOBATEISIME C YI€TOM CHEIU(PHUKH Chepbl yCIyT.

IIpy KOMIJIEKCHOM OLICHHBAaHHUM KayecTBa YCIyT 10 MHEHHIO aBTOPOB 0c000€ BHUMAaHUE HEOOXOANMO YAETATh
COCTaBy M HU3MEPEHHUIO MOKas3aTeleH, a TakKe NPUMEHEHHI0 MaTeMaTH4ecKHX Mojened. Takue mokazaTenu Kak
NpUOBLIb, OISl PhIHKA, 00BEM MPOJAXK, MPOLEHT TTOCTOSHHBIX KIIMEHTOB M JIp. MOTYT BBICTYIIaTh B Ka4eCTBE LIEJICBOM
(byHKIMH, KOTOpBIE OyIyT ONTUMH3MPOBAHBI B MIPOLIECCE PELICHUS 3a7adu MaTeMaTHieckoi Mozenu. Tem He MeHee B
HacTosIee BpeMs 3aj1ada pa3pabOTKH U HAyYHOTO 00OCHOBAHMSA METOAOB KOMIUIEKCHOTO OLICHUBAHHS KAauecTBa YCIyT
0CTaeTCsl HEPEICHHON U paccMaTpUBaeTCsl aBTOPAMH B PaMKaXx Y3KOH crieliuUKH OTAEIbHBIX BUIOB DKOHOMHYECKOM
JIeSTENbHOCTH.
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V]IK 33
METO/Ibl BCTPAUBAHUSI ®PAKTOPA PUCKA B MOJEJIb OBOCHOBAHUSI MTHBECTULIMIA

N.N. Kukorsb, KaHIUAAaT SKOHOMUYECKHX HAYK,
JOIEHT Kaeapsl OyXraaTepcKoro y4uera u (PHHAHCOBOTO MEHEPKMEHTA B OTPACIIsIX HAPOJHOTO X03AHCTBA
Benopycckmii TOproBo-3KOHOMHYIECKHH YHUBEPCUTET NOTpeOuTenbecKoit koonepanuu (I'omens), benapycs

Aunomayus. B cmamve onpedenenvi npodiemvi 0OOCHOBAHUSL OCHENCHVIX NOMOKO8 UHECCTHUYUOHHO2O
npoexma npu Hauuuu oeticmeus Gaxmopos unguayuu u pucka. IIpobremvl npossisiiomcs 6 noucke chocobos
BBIPANCEHUS OCHENCHBIX NOMOKOE OYCHUBAEMO20 NPOCKMA U A0CKEAMHBIX UM CMABOK OUCKOHMA, NPUHUMACMBIX 6
pacuem npu 060CHOBAHUU YCMOUUUBOCMU RPOEKMA K PUCKY.

Knrouesvie cnosa: Cmaeka Ouckonma, 0e3puckogas Oe3uH@IAYUOHHAS CMAéKa OUCKOHMA, 6e3puckosads
UHGQNAYUOHHAS CMABKA OUCKOHINA, CUCMEMAMUYECKUI PUCK, HECUCMEeMAMUYECKULl PUCK.

Hawnbosee pacnpocTpaHeHHBIM METOIOM YY€Ta PHCKa SBILSIETCSI METO/] IONPABKH HAa PHCKU CTaBKH JTUCKOHTA,
MPOM3BOJUMBIA MyTeM MONpPaBKUM OE3pPUCKOBOW CTAaBKM Ha CHCTEMATH4YeCKHE W HECHUCTEMaTHYECKUE PHCKH C
000CHOBaHMEM IIpeMHH 3a pHUcK. [lonmpaBka Ha pHUCKH MPOM3BOAWTCS K OE3pPHCKOBOM CTaBKE AMCKOHTA, OTPAXKAIOIICH
JIOXOIHOCTh AJIbTEPHATHBHOI'O HAMpAaBJICHHUS BJIOXKEHUS cpelcTB. bespuckoBas craBKa, Kak INPAaBHUIIO, BBIPaXKaeT
aNbTEPHATHBHYIO JOXOTHOCTh (PMHAHCOBBIX MHBECTUIIMH. ECITN anbTepHATHBOI paccMaTpuBacMOMY MPOEKTY SIBISIOTCS
peabHbBIC MHBECTHINH, TO OE3PHCKOBYIO CTaBKY JOXOZHOCTH CIIEIYeT 0OOCHOBBIBATH, OIMPASCH HA JOXOJHOCTH 3TOTO
NpOEKTa (BHYTPEHHIO HOPMY JIOXOIHOCTH).

[MpoGnema BkitoueHHs: (akTOpOB pucka W MHGIALMH B pacyeT 3(PQEKTHBHOCTH IMPOEKTa MpeAIrojaraet
pelleHUE CIEAYIOHX 3a1ay:

1. Pa3peneHus 06e3puCKOBOI Oe3MHQIIIIMOHHON 1 O€3PUCKOBOIT MH(ISALNOHHON CTABKH AUCKOHTA;

2. OueHKM BHYTpPEHHEH HOPMBI JTOXOJHOCTH aJbTEPHATUBHOTO IPOEKTA, NPUHUMAeMOW B pacueT Jyis
00OCHOBaHHMSI OIICHUBAEMOI'O IIPOEKTa C IONPaBKOW AEHEKHBIX IIOTOKOB Ha (akTOphl pHUCKA, MPHUCYIIHE
aNbTEPHATHBHOMY MIPOCKTY;

3. Pa3paboTku Mozenel NMpOEKTHPOBAHUS ICHEKHBIX IOTOKOB OIIEHMBAEMOIO IPOEKTa, OPHUEHTHPYICHh Ha
TOK/IECTBEHHOCTh B HUX M B CTaBKE JMCKOHTA YPOBHS PHCKA M MHQILIINY, TPUCYIINX JaHHOMY HPOEKTY

4. PazneneHne CHCTEMAaTHYECKOTO M HECHCTEMAaTHIECKOTO PHCKOB, YUHTHIBAEMbIX M B CTaBKE AWCKOHTA, U B
JICHE)KHOM ITOTOKE WHBECTHIIMOHHOTO MPOEKTA.

OnueHnBass OE3pUCKOBYIO JOXOIHOCTb, MCXOAS W3 albTEPHATHBBI WHBECTHPOBAHWS, WHBECTOP B IEPBYIO
ouepesrb OPHEHTHPYETCS Ha JIOCTOBEPHOCTb M KOPPEKTHOCTh OOOCHOBAaHHMS YHCTOTO JEHEKHOTO IIOTOKA,
NPUHUMAEMOro B OleHKax 3((GEeKTHBHOCTH albTEPHATHBHOTO IPOEKTa. B 3aBHCUMOCTH OT TOTO BBISBISIETCS
nHpsiunonHas win  Oe3suH(IALMOHHAs Oe3pucKoBas CTaBKa Ha OCHOBE BHYTPEHHEH HOPMBI JIOXOJHOCTH
aNbTEPHATHBHOTO MPOEKTa YUCTBIA JCHEKHBIH MMOTOK aJbTEPHATUBHOTO MPOEKTa NOJDKEH OBITh COOTBETCTBYIOLIMM
00pa3oM BBIpayKeH:

1. Ha ocHOBe JEHEKHOro IOTOKA, BHIPAXXEHHOI'O B MPOTHO3HBIX IIEHAX, C IONPAaBKOl Ha MPOTHO3HbBIE
WHJIEKChl U3MEHEHHSI CTOMMOCTH CTPOUTEIbHO-MOHTaXKHBIX PabOT OlleHUBaeTCsl MHQIILMOHHAS CTaBKa JOXOIHOCTH.

2. Ha ocHoBe JIeHEKHOTO ITOTOKa, BBIPAXKEHHOT'O B TEKYIIMX IIEHAX, OlleHMBaeTcsa Oe3nH(IsImNOHHas cTaBKa
JIOXO/THOCTH;

3. JleHEeXHBIH MMOTOK aJIbTEPHATHBHOTO MPOEKTa, OLIEHUBAEMBII JINOO B IIPOTHO3HBIX IIEHAX, JINOO B TEKYIIHX
LIEHaX TIPeJCTaBIseTCSs B OE3pHCKOBOM BapHaHTE Pa3BUTHS ITyTeM IPOTHO3a OXHAAEMOTr0 K MOIYYCHHIO YHCTOTO
JICHE)KHOT'O TI0TOKa, 00ECIIEYNBAIOIIET0 HHBECTOPY TpeOyeMbli 3(h(heKT B yMEPEHHO-TIECCUMUCTHIECKOM CIIEHApHH.

B 3aBucMMOCTH OT TOrO OpHMEHTHUPYETCS JM MHBECTOp Ha IPUMEHEHHE B pacueTax O0e3pHCKOBOM
0e3MH(ISIIIMOHHON CTaBKU JOXOJHOCTH WIM OE3pUCKOBOW HHQIISIMOHHOW CTaBKH JIOXOJHOCTH, BBISBJICHHOW Ha
OCHOBE JICHE)KHBIX IIOTOKOB aJIbTEPHATHBHOIO pa3MEIIEHUs] CPEJCTB, MPOTHO3HBIM YHCTHIA JEHEKHBIH IOTOK
OLIEHMBAEMOT0 MPOEKTa ISl TIEPBOTO CiIydas MPEJCTaBISIeTCs] B TEKYIIMX LEHaX, /IS BTOPOTO Cilydasl B MPOTHO3HBIX
LeHax. B 0e3puCKOBYIO CTaBKy, OLEHEHHYIO Ha 0a3e albTepHATHBBI HHBECTHPOBAHMSI, BCTPAUBAIOTCS (DAKTOPBI pHCKa
OLIEHUBAEMOTO MIPOEKTA.

Jnst Toro 4ToOBl BBISIBUTH YCTOWYHMBOCTH NPOEKTa K PHUCKY, JOCTATOYHO CPAaBHUTh BHYTPEHHIOIO HOPMY
JIOXOTHOCTH TIPOEKTa CO CTaBKOM IMCKOHTA, B KOTOPOHM YYTEHBI BCE BHJBI PHCKOB, BKIIOYAash HECHCTEMAaTHUECKHE
CIIEAYIONIIM 00pa3oM:

3, = BHA, —((rs +b(r,, —r,) + 1)), @)

© Kuxots U.H. / Kikot I.1., 2022
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rac BHﬂ, — BHYTPCHHAA HOpMa JOXOJHOCTH IIO i-OMy CIICHApUIO peajm3allui IPOCKTa, OUCHCHHAA I10
JACHCIKHOMY MOTOKY B TCKYLIUX (HpOFHO3HLIX) nCHax

a
rﬁp — 6e3p1/1c1<03aﬂ CTaBKa JAOXOAHOCTH, OLCHCHHAsA IO ACHCKHBIM IMOTOKaAM aJbTCPHATHBHOTO IMPOCKTa B

TeKyIIuX (TIPOTHO3HBIX) IIEHAX
It — 6e3pHCKOBas CTaBKa JOXOJAHOCTH (PITHAHCOBOTO PHIHKA
I'm — OXHuaeMast JOXOAHOCTh (POHITOBOTO PHIHKA

I"Y — ypoBeHb HECHCTEMATHYCCKIX PUCKOB JUISL i-OTO CLICHAPHUS PA3BUTHS [IPOCKTA.

IIpumensis nanHyro Mozens ((opmyma 1), cimemyeT BBIICHHTb, KaK OIEHMBATh BHYTPEHHIOIO HOPMY
JIOXOJHOCTH IIPH PAa3HBIX UCXO0JaX, KOTOPBIE C ONPEAEICHHON NONeH BEPOSITHOCTH MOTYT HMETh MECTO NIPU pealTn3aliy
IIPOEKTa, MO3TOMY IPOU3BOAUTCA PACYET CTENECHU YCTOMYMBOCTH, YUMTBHIBAIOLUIUM BO3MOXKHBIC CLEHAPUU Pa3BUTHUs
NpoeKTa Ha 0a3e 0)KMJaeMOW YUCTON TEeKyIeld CTOMMOCTH.

Pacuersl oxuIaeMON YUCTOM TEKYLIEH CTOMMOCTU B YCJIOBUSAX IPUMEHEHUS METOJa CLEHApUEB IPOBOIATCS
Ha 6aze 3¢ peKToB (YMCTON TEKyIIeH CTOMMOCTH) KaXK/I0T0 U3 U3y4aeMbIX clieHapueB pasButus. [Ipobnema cocrout B
TOM, 4TO HET YETKUX PEKOMEHIALMA OTHOCUTEIBHO BHIOOpa CTaBKHM JUCKOHTA, NPUMEHSIEMON K JICHE)KHOMY MOTOKY
COOTBETCTBYIOILEIO CLEHAapuUs. MOXKHO IIPEIIOKUTh JBA BapUAHTA pacueTa OKUAAEMOM YMCTOM TEKyLIEHd CTOUMOCTH
IpoekTa: Ha 0a3e eOUHOW CTaBKM IWCKOHTA W CTABKM JAWCKOHTA, OLIEHEHHOH II0 Pa3iWYHBIM YPOBHSAM pHCKA.
OKCIEepTHBIE OLICHKH NPOU3BOAATCS € ONPENEIEHHON oIl BEPOATHOCTH pealn3aliy MPOeKTa M0 pa3HbIM BapHaHTaM
pasButust coObiTuil. CrenoBaTenbHO, MPOTHO3 ACHEKHOTO MOTOKA MPOEKTa TAaKKe JOJDKEH OBITH NPOU3BEICH B
YCIIOBHSX OXKHMIaHHS PA3IUYHBIX HCXOA0B Pa3BUTUS MPOEKTA B COOTBETCTBUU C OLIEHKAMU IKCIIEPTOB.

Pacuer o)xumaeMoii YUCTOM TEKyIeH CTOMMOCTH IPOeKTa Ha 0a3e eqMHON CTaBKU IUCKOHTA IIPOM3BOAUTCS 1O
dbopmyre:

LA p! Y AT pf D A p D AT b
o4TC == + =2 + =L + =2 —1,, @)
(1+d)" (1+d)" 1+d)" (1+d)"

rae YAIT' — qucthlii AeHexKHBII TIOTOK i-0r0 NepHOa, IPOrHO3UPYEMBIH 110 CLIEHAPUIO C HUBKHM YPOBHEM

pucKa,

Y17 — 4ucThIil eHeXKHBI MOTOK i-OTO NMEPHOJa, MPOTHO3MPYEMBIii 1O CLEHAPUIO CO CPEJIHUM YPOBHEM
pucka,

YAII? — aucTblii AEHEKHDBIA MOTOK i-0r0 MEpHO/a, MPOTHO3HPYEMBIl 10 CLEHAPUIO C BBICOKUM YPOBHEM
pucka,

YAII?® — anuctblii AeHeXHBI [OTOK i-Or0 NEPHOA, MPOTHO3MPYEMBIil [0 CLEHAPHIO C OYCHb BBICOKHM

YPOBHEM PHCKa,

|, — MTHBECTHITOHHBIE 3aTPATHI HYJICBOTO IIIara pean3alii MPoeKTa,

d — enuHas cTaBka JUCKOHTA, OLCHEHHAas IO CpPEIHEMY YPOBHIO PHUCKOB B YCIOBUSX YMEpPEHHO-
MIECCUMHUCTHYIECKOTO CIIEHAPHS PAa3BUTHS IIPOCKTA,

;" — ypPOBeHb BEPOSTHOCTH PEaNn3alui POSKTa B i-OM IIEPHOJIE 110 CLICHAPUIO C HU3KUM yPOBHEM PHCKA.

pf — YPOBEHB BEPOSITHOCTH PEATU3AIMU TPOEKTA B i-OM IIEPHO/IE MO CIIEHAPHIO CO CPETHUM YPOBHEM PHCKA,

P — ypoBeHb BepOSTHOCTH pealn3alii IPOCKTA B i-OM MEPHOE 10 CLICHAPHIO C BBICOKMM YPOBHEM PHCKa,

pi(m — YPOBCHbL BEPOATHOCTU pCain3allu IMPOCKTa B i-om nepuoae 1mo CucHapruo ¢ OY€Hb BHICOKUM YPOBHEM

pHcKa.

MHBECTULIMOHHBIE 3aTPAThI TAKKE MOYKHO CKOPPEKTHPOBATh HA PUCKU MHBECTUPOBAHUS C yUYETOM 3KCIEPTHBIX
OLIEHOK MX COCTOSIHHS IIPH PACCPOUYKE MHBECTHPOBAHMS 10 1IaraM pacueTHOIO MePUoja.

OOocHOBaHME CTaBKM AMCKOHTa B (opmyrne 2 pacdera YUCTOH TEKYIIEH CTOMMOCTH OCYIIECTBIISETCS
CIIEAYIONIIM 00pa3oM:

d=r, +s", 3)

rae fs, — Oe3puckoBas CTaBKa JUCKOHTa, OOOCHOBhIBacMas Ha 0ase JOXOJHOCTH albTEPHATHBHOIO
HATPABJICHUS WHBECTHPOBAaHUS, OICHCHHAs II0 JECHE)KHOMY IIOTOKY aJIbTEPHATHBHOTO TMPOEKTAa B YMEPEHHO-
MIECCUMHUCTHYECKOM CIICHAPUH,
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S” — cpennumii ypoBeHb CHCTEMATHYECKUX M HECHCTEMATHYECKMX PHCKOB, OIEHEHHBIX DKCIEPTAMH MO BCEM

BH/IaM PHUCKA B yMEPEHHO-TIECCUMHUCTHYECKOM BapHaHTE.

B 3aBucumocTH OT cmocoba MpenCTaBICHHUsS ACHEKHBIX ITOTOKOB, B TEKYIIMX WM IPOTHO3HBIX LIEHAX B
pacdyere ¢Gopmynsl 3 HpuUHHMAaeTcs WM Oe3MHQIIIIMOHHAs Oe3pHCKOBas CTaBKa AMCKOHTA, WIM HHQIISIHOHHAS
Oe3puckoBasi cTaBka JUCKOHTA. COOTBETCTBEHHO IIPOTHO3HBIE JICHE)KHBIE IIOTOKM OLIEHMBAEMOI'O IIPOEKTa
COCTaBIISIFOTCS HA 0a3e TEKYIINMX WM NPOTHO3HBIX IICH.

Bo3moxxeH M 1Ipyroil BapuaHT yueTa pPHUCKa, KOIJa YpOBEHb PHUCKOB, 3aJ0KEHHBIX B CTaBKE AHUCKOHTA
aJIeKBaTEeH MPEANOJOKEHUSIM O Pa3BUTHHM IPOEKTa, OTPAKCHHBIM B YHCTOM JIEHE)KHOM IOTOKe. Bo mn3bexanue
JIBOWHOTO yueTa pUCKa W B CTAaBKE JMCKOHTa M B JICHE)KHOM IIOTOKE ITpU OE3pHCKOBOM BapHaHTE JICHEKHOTO MOTOKA
(onTUMHCTHYECKUI CIeHapuil) NpUMEHSETCS CTaBKa IWCKOHTA, YYUTHIBAOIIAs IIONPABKM HAa BCE BUABI PHUCKOB
(cucremaTHuecKue M HECHCTEMATHUYECKHE) B OLEHKE IO BBICOKOMY, OYE€Hb BBICOKOMY YPOBHIO PHCKA. [IeHEXHBIH
MOTOK, CIIPOTHO3MPOBAHHBIA B CPETHEM YPOBHE PHCKA (YMEPEHHO-TIECCHMUCTUYECKHN CLIEHAPUil) TUCKOHTHUPYETCS 110
CTaBKE [MCKOHTA, IIONPABJIECHHOW Ha CpPEIHUNH YPOBEHb pHCKA, IEHEKHBIM IOTOK, OLEHEHHBIH B BapUaHTE,
MPEATIONAraoIleM BBICOKHE PHCKHM TOTEPH I0XO0Ja, JUCKOHTHUPYETCS MO CTaBKe OE3pHCKOBOI JOXOMHOCTH ILTIOC
NONpaBKa Ha HU3KWH YpPOBEHb pHCKa WHBECTHpOBaHMsA. [10 KaIOMy BHIY PHCKY, JKCIIEpTaMu pa3pabaThIBalOTCs
OLICHKM B 3aBUCHUMOCTH OT YPOBHS pPHUCKa (BBICOKHM, OYEHb BBICOKHM, CpeiHUI, HU3KWI), HO BO3MOXHBI PUCKH,
KOTOPBIC NPUCYIIN IMMPOCKTY BHEC 3aBUCUMOCTH OT XOJa Pa3BUTUAL CO6I)ITI/II71, OIICHKU IO OTUM BUJaM pUCKa BHOCATCA B
CTaBKH AOUCKOHTA, I[I/I(b(bepeHHHpOBaHHLIe 10 BHJAM YHUCTOI'0 ACHCKHOI'O IIOTOKa B 3aBHCHMOCTH OT CTCIICHU C€ro
puckoBaHHOCTH. CremoBaTesibHO, B I1000pE CTaBKM AMCKOHTa HEOOXOOUMO YYECTh pa3Hbleé YPOBHH pHCKa U
COOTBETCTBCHHO MM BBIPA3UTH YUCTHIC NCHECKHBIC ITOTOKH, 0006pa3yeM1,1e C OTUMHU YPOBHSAMHU PUCKA.

Pacuer oxugaeMoii YMCTON TEKyIIel CTONMOCTH TI0 BTOPOMY METOZY NMPOM3BOANTCS HO opMyIIe:

ZqﬂIYIupln Zqﬂ]chlc Zqﬂnlspls Zqﬂ io@pios
o4TC == + = + = + =L —1, (4)
L+d,) Lrd) | (@+d) L+d)

Oicn — CTABKM JHUCKOHTA COOTBETCTBEHHO YYMTBHIBAIOIIME BBHICOKHE, CPEIHHE M HU3KHE YPOBHH PHCKOB
HMHBECTUPOBAHMUS.

CraBka JUCKOHTa C IONPaBKOH HAa PHCK MOXET OBITH IIOJlydeHa Ha 0a3e CpeJHEeB3BEIICHHOW CTOMMOCTHU
KamuTaia cIeayoImuM 00pa3oMm:

d =wacc +5s” ()

WaCcC — cpeIHEeB3BEIICHHAs CTOMMOCTh KaIlUTana, OLEHEHHas 110 CTOMMOCTH MCTOYHHMKOB (DMHAHCHPOBaHMUS
100 ¢ KOPPEKTHPOBKOW MX Ha MHQIIAMOHHBINA (aKkTOp, T1MO0 OIEHKA MPOU3BOIUTCSI B HOMHHAIILHOM BBIPayKCHUH.

Bosee ynoO6HO 00OCHOBaHME CTaBKM C IIONPABKOM HAa PUCK Ha OCHOBE CPEAHEB3BEIICHHOW CTOMMOCTH
KanuTaa, MoCcKOJIbKY B WaCC MOKHO y4eCTh pacXojbl Ha (PMHAHCHPOBAHUE KaK B YCIOBHSAX OE3pHUCKOBBIX TpeOOBaHMI
obecrieueHns (UHAHCUPOBAHMSA, TaK M C YYETOM pACXOAOB, IPEIyCMATPUBAIOIINX KOMIICHCAIIMIO 3a PHUCKH
nHBecTHpOoBaHMA. K TakuM pacxogaM OTHOCATCSI PacXOAbI IO OTKPBITHIO aKKPEAUTHUBOB, IPOLEHTHI MO0 OAHKOBCKUM
BEKCEJISIM, PACXO/Ibl IT0 NPUBIICUEHHIO TapaHTHil, HOPYYHTENbCTB, KOMUCCHOHHBIE ()aKTOPHHTOBBIX OpraHU3alnii.

Takum oOpa3zom, JeiicTBre (HaKTOPOB PHCKA M WHOISIMHU TPEIIIONAraeT MOUCK Croco00B KOHCTPYHPOBAaHUS
YHCTOTO JICHEKHOTO WHBECTHUIIMOHHOTO MPOEKTa C Y4EeTOM INPOTHO30B MEHSIOUIeHCs CUTyalu. BaxxHBIM SBiIseTCS
JIOCTIDKEHHE a/IeKBATHOCTH [ICHEKHOTO IIOTOKA, CIPOSKTHPOBAHHOTO COOTBETCTBEHHO DAa3BHBAOLICICA CHTyanuu
CTaBKE MPUBEICHU JI€HEKHOTO MOTOKA K MOMEHTY MPHUHATUS pelleHus. B akagemMuyeckoil tutepaType NpeuMyIecTBO
oThaeTcs y4ery (hakTopa pHUCKa B CTaBKe JUCKOHTA M TPAJAWIMOHHO B CTAaBKY JMCKOHTA BCTPAWBAETCs NMPEMHS 3a
cUCTeMaTH4YeCKUe PUCKU. IHIUBUyaIbHBIE PUCKH, IPUCYIITUE IPOEKTY TAK)KE MOT'YT BCTPAUBAThCS B CTABKY JUCKOHTA
WJIN YYUTHIBATHCS B YUCTOM JICHE)KHOM IIOTOKE, HO IIPH 3TOM JIOJDKHO COOJIIOIATHCSI COOTBETCTBUE YPOBHS MX OLIEHOK B
YHUCTOM JICHE)KHOM ITIOTOKE M B CTaBKE JUCKOHTA. Takke Ba)KHO YUMTHIBATH BO3MOXXHOCThH NPHUMEHEHHs OE3pHCKOBOM
CTaBKH JMCKOHTa B HMHQIIALMOHHOM WM Oe3MH(IAUMOHHON Qopmare B 3aBUCUMOCTH OT TOTO OLICHUBAETCS JIH
JIEHEKHBIH IIOTOK MPOEKTa B TEKYIIINX MJIM IPOTHO3HBIX [IEHAX.
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METHODS OF INTEGRATION OF RISK FACTOR
INTO INVESTMENT JUSTIFICATION MODEL
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Belarusian Trade and Economic University of Consumer Cooperation (Gomel), Belarus

Abstract. The article identifies the problems of justifying the cash flows of an investment project in the
presence of inflation and risk factors. The problems are manifested in the search for ways to express the cash flows of
the evaluated project and adequate discount rates taken into account when justifying the project's risk tolerance.

Keywords: Discount rate, risk-free inflationless discount rate, risk-free inflation discount rate, systematic risk,
unsystematic risk.
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EJUHCTBO C HPPIPOI[Qﬁ KAK OCHOBHOM ITPU3HAK
HAIIMOHAJIBHOM OJAEZKIbl MOHI'OJIOB

¥Y.B. ByxaruiiH, npernogaBaTens KageIpsl SHTHOIOTHH H aHTPOTIONIOTUH
Ileparornueckuit Yausepcurer Baytpenneit Monronuu, KHP

Annomayusn. Odesicoa signsiemcsi OOHOU U3 AHMPONOIOSUYECKUX KOHCMAHM CYWeCmBOBAHUs YeNl06eKd, OHA
conposodcoaem 4enogexa Ha npomsidcenuu ceti e2o ucmopuu. Hayuonanonas odesxicoa — smo ucmopust Kyivmypol, 6¢é
YUMo MO210 OOCMUYL Hel08eYeCMB0 8 PA3IUYHBIX Chepax OessmenbHOCmU HAWI0 c80é ompadceHue 6 odedicde. B
O0aHHOU cmamvpe asmop obpawjaem SHUMAHUE HA QPEeHOMEH 00eXHCObl MOH20A06 KAK NPOseleHue eOUHCMEA ¢ npupoooll,
NPOSCHSEM YMULUMAapHvle U CUMBOIUYECKUE (DYHKYUL UX HAYUOHATLHOU 00edHCObI.

Knroueesvie cnosa: cumeon, 2apmoHus , Kouegou 00pa3s HCUuznu, eOUHCmMaE0 ¢ NPUPOOOL, IKOI0SUYHOCTIL
00edxcObl.

Cama npupoja TauT B ceOe yAUBUTENbHBIE TAiHbI, KOTOPbIE HE TOJIBKO 3aBOPAKUBAIOT Jitoziel. VICIIoKoH BeKOB
YeJI0BEYECTBO XOTEJI0 MOCTUYb TaifHBI MHPO3/1aHUs, UCIIOJIB30BaTh €r0 B CBOCH AesTensHOCTH. OJHUM M3 MOKa3aTeneit
TOTO, YTO JIIOJM SIBJISIOTCS. TMPHPOAHBIMH CYLIECTBAMH SIBJISICTCS HALMOHAJBHBIA KOCTIOM. B naHHO# cratke OynyT
pPaccMOTPEHBI XapaKTep U IKOJIOTHYECKIE OCOOCHHOCTH MOHTOJIBCKOM HaIllMOHAIBHON o/1ex 16, HannoHanbHas onexaa
caMblii TOHKHH, BEpHBIH M O€30IIHOOYHBIA MOKa3aTeNb OTIMYMTEIBHBIX MPU3HAKOB HapoJa, 3TO YacTHIA YeJIOBEKa,
CTpaHbl, 00pa3a >KM3HM, MBICIEH, 3aHATHH, npodeccuil. Bce wImMMaTHyeckne, CONHMANbHBIC, HAMOHAIBHBIC H
JCTETHYECKHE OCOOCHHOCTH SIPKO BBIPRKEHBI B MHOTOOOpa3sHM OAEXKAbl HApPOAOB MHpa. TpagWIMOHHAs OJEKAa
JIEMOHCTPUPYET 3THOKYJIBTYPHYIO HACHTHYHOCTh fpdYe€, YeM, HABEPHOE, MHOTUE IpPYyTHE MPEeIMEThl MaTepUalbHON
KYJBTYpBIL.

BrpkuBanue u pa3BUTHE JIIOOOTO 3THOCA HANPSAMYIO 3aBUCHT OT IIPUPOJIHO-3KOJIOTHYECKOI Cpelibl, B KOTOPOH
oH mpoxuBaeT. [Ipupoma sBIsiETCS OCHOBOW M POJHON cpefoi JIIo0OT0 Hapoja W IUBWIM3AIMHU. DKOJOTHUECKHIMA
KJIMMAaT U reorpaduyeckue yciaoBus, B KOTOPBIX KHUBYT MOHTOJIbI, TUKTYIOT UM KOY€BOW 00pa3 KU3HH, CKOTOBOJICTBO U
0XOTa SBJIAIOTCA OCHOBHBIM MX 3aHATHEM. JlJI1 KOUeBOro Hapoja MOKJIOHEHHWE TUKOW IPHUPOJE, OJIOMAIIHEHHBIM
JKMBOTHBIM SIBJISIETCSI OCHOBHBIM COCTOSIHMEM WX KHM3HEHHOH (uiiocodpuu. CypoBasi mpupoia CBOUM CTPOTUM 3aKOHOM
€CTECTBEHHOT0 0TOOpa copMHpOBaJia OCOOSHHYIO CHUCTEMY JKH3HEOOECIeueHHs, CeMEeHHO-OpayHbIX OTHOIICHHH,
PEJIMTHO3HBIX BEPOBAHU, HOPM U CTEPEOTHIIOB ITOBEACHUS.

Y Ka)k1oro 4ejoBeKa, )KMBOTHOTO M PacTeHUs €CTh CBOS Cpefa 0OMTaHMsl, CBOE MPOCTPAHCTBO U 00pa3 JKU3HH,
MIO3TOMY OpTaHM3aIlMsg M CTPOSHHE Tella aJalTHPOBAHBI COOTBETCTBYIONIMM 00pa3oM. [TomoOHO TOMy, Kak MOpPCKHE
oOHUTaTEN! MO CTPOSHHIO Tella ¥ 00pa3y >KW3HHM MACANBHO aJallTUPOBAHBI K KHU3HU IO BOJIOH, TaK W BCE HapoOIbl U
STHUYECKHE TPYIIIH], XKUBYIINE BEKAMH B KaKOM-JIHOO PErHOHE MHUPA, JOJDKHBI CIEJOBaTh KIMMAaTHUYECKUM YCIOBHSAM
cpenbl OOMTaHMS, 3aHUMAThCS COOTBETCTBYIOIIMM XO3SHCTBOM, pa3BHBaTh 0COOYI0 3KOHOMHYECKYIO M COLHMAIBHYIO
cuctemy obmecTtBa. Kaxkioe rocyapcTBo co3/1ai0 CBOIO COLMATIBHYIO CUCTEMY, KYJIBTYPY, HICKYCCTBO, 00BIYan 1 06pa3
KHM3HH, OTPAXKAIOIUE 3Ty cpelly 0OuTaHus. MOXKHO CUHTATh, YTO IICUXOJOTHYEKHE U (HU3HOJIIOTHYECKHE OCOOCHHOCTH
Hapoja, MOpPaJbHbIE NMPUHIMIEI U HPaB, OCOOCHHOCTh MBIIIJICHHS KOYEBOI'O HAPOJAa U CIIOCOOHOCTH K BOCHPHUATHIO
Beleil copmMupoBasUCh Oylarosapsi 3TOW MPUPOIHONH OCOOEHHOCTH CTpaHbl. JKOJOrMYECKas Cpela MOHTOJIbCKOTO
Harophs, I/Ie MCIIOKOH BEKOB JKWJIM MOHTOJIBI, UMEET CBOM OCOOEHHOCTH, 3TO OOIIMpHAs TEPPUTOPHSA, COCTOAIMAs B
OCHOBHOM M3 IUIOCKOTOPbS M CTemei, ¢ HeOOJBIIMMU peKaMH M O3epaMH M PE3KOKOHTHHEHTAIHHBIM CYpPOBBIM
kiauMaTtoM. Péky VMazoka, SOHCKMH yYeHbBIH MOHIOJIOBE, 3a/1aJICSl BOIIPOCOM HACKOJBKO KOH(OPTHO JKWIIN U KHUBYT
MOHTOJBI B Takoil 3konorudeckod cpene. “MoOxHO cKa3aTh, YTO MOHIOJBCKHE KOYEBHUKUM HE MHPOCTO KUBYT B
COOTBETCTBUH C PUTMOM HPHUPOJIBI, HO OHM SIBIISIIOTCS YacThIO 3TOr0 MHpa, B KOTOPOM 3€MJIsl, BO3AYX M HEOO W JIIOAH
eIMHBI, JIIOOM CO3BYYHBI C TMPHUPOIOH, OHM J>KUBYT B TapMOHUM c Heil”, ormermn yuénelii. (M. Temepixkas,
H. Opmeusuort. MoHroneckue koueBHUKH. HapoaHoe n3natenscTBo BHyTpeHHei Morronun. KHP. 2004)

Yuensie M. Tomypkas u H. OpasHanorT oT™MeTH, 9to “MOHTOJIBCKHE KOUYEBHUKH CO3/IaIH 3aMKHYTYIO IIETIb
¢ IPUPOAOH, MO3HAB CBOIO MPHUPOIHYIO CPEdy, M KBS B TapMOHHUH ¢ Hell. KodeBple macTyxu, MpOBOIUBINNE IIEIIBIN
JIeHb BO3JIE CBOMX JKMBOTHBIX Ha CTEMHBIX MACTOMINAX, B Pe3yJbTaTe MOCTOSHHOTO CTOJKHOBEHHS C MPHUPOIHBIMHU
SBJICHUSMH OCO3HABaJM, YTO OHM TECHO CBS3aHBI C NMPHPOJOH, YyBCTBOBAJH, UTO BCA YEJOBEUECKAs AEATEIHbHOCTS,
yAa4H ¥ HEeyJadHu, BCE XOPOIIIee U IUI0X0€ B XKHU3HM 3aBUCUT OT Ipupoabl. OHM UCKaJI CIIOCOOBI €MHCTBA ¥ TAPMOHUN
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C IPHUPOIOH, MPEOAONICHHUs MPUPOJHBIX SBICHHH, MeIaIuX ux Omaromoiyuuto”. (M. Temepixkas, H. DpadHauorT.
Mownronbckue KkouyeBHHKH. Hapoanoe wu3matensctBo BHyTpeHHeit monromuu. KHP. 2004). MoHromsl oco3Hany,
NPUHSUIM W TIPUBBIKJIM K OCOOGHHOCTSIM CBOEH Cpelbl OOMTaHMWs, aAalTHPOBAINCh K HEH C IOMOIIbBIO YHHKaJIbHOU
KyJIBTYpBI, OOraToil TpaguIusIMH, MyIPOCTBIO, CIIOKOWCTBUEM, BEUHBIMH IIEHHOCTSIMH OBITHSI.

B cBsA3M C BBINIEYNOMSHYTBIMU XapaKTEPUCTUKAMH NPHUPOJBI U IKOJIOTUU BaKHO OTMETUTh, YTO KYJIbTYypa
OZleXK/Ibl MOHIOJIOB 3aHMMaeT Ba)KHOE MECTO B MaTEpUalbHOM M HEMaTepHaIbHOM KyJIbTYpHOM HAclelUU Hallero
Hapoga. Bcé 4To Mor 1oCTHYb YeNoBEK B PA3IMUHBIX Chepax CBOCH IESATENbHOCTH HAIIIO CBOE OTPAXKECHHUE B OZCKIE.
D70 yHUKalbHas KyJNbTypa, PEaJHCTHIECKOE MPEACTABICHUE OKPYXAIOIIEH CpeAbl M CHMBOJ T'apMOHUH M €IUHCTBA
YeJIoBeKa W MpHUpobl. [ TyOnHHAS CTPYKTYpa MOHIOJIBCKOW TPaJWUIIMOHHON OJEXKIbI, HICTOPHSA KOTOPOH HaCUMTHIBACT
6onee 800 €T, B MOTHOM Mepe COAEPKHUT AKOIOTHUECKYIO 3THKY U 3CTETHKY , CUMTAIOIIYI0 Ba)KHBIM HE 3arpsA3HATH
OKpYy’Karomnyto cperny. OTIMIUTETFHON 4epTOl MOHTOJBCKONW HAIIMOHAIBHOW OJEKIBI ABISETCS TO, YTO OHA CIIOCOOHA
aJanTHPOBATECS K TNPHUPOAE, ONM3Ka K PEasbHOCTH UYEJIOBEYECKOW JKM3HH M OTPaKaeT KOHLEMIUIO YCTOWIMBOTO
Pa3BUTHSL, KOTOPAs SIBJIAETCS OCHOBHON KOHILIEMIMEH COBPEMEHHOI'O Pa3BUTHUS UEIOBEUECTBA.

MoHrosbckasi TpagUIUOHHAs OAEXKJa NpeJHa3Ha4YeHa Ui MOBCEAHEBHON HOCKM, HETOKCHYHA W Oe3oracHa
Ju1d 310poBbs. Onexria fAaeT NMpeCTaBICHUE O KyNbTYypHBIX U 3KOHOMHUYECKHUX KOHTAKTaX Hapoja, €ro 3CTETUYECKUX
ujeanax u oObrvasx. JaBas oM OLIyIEHNE peNlaKCalliy, CHATHS YCTAJIOCTH M OLIYIIECHNUE CIHUSHUS C IIPUPOIOH, OHA
B TOJHOH Mepe IEeMOHCTPUPYET XapaKTepPUCTHKU HKO-OJIEK[IBI, KOTOPYI0 PEKOMEHIYIOT B IIOCJeIHEee BpeMs
HCCIIEI0BATEIN BCErO MHUpa.

IlepBas ponb oxexabl — €€ MpaKTHYECKas MOJE3HOCTh. [10CKOIBbKY CBIPHEM IS M3TOTOBIEHUS MOHTOJILCKOM
OJICXKABl SIBJIAIOTCS B OCHOBHOM IIKYPHl M IIEPCTh JOMAIIHUX >KHBOTHBIX, MBI JI€JaeM ymop Ha 3(QeKTHBHOE
HCTONB30BaHUE MPUPOIHBIX PECYPCOB U HHEPTHH, PEANU3YEM UIECIO 3alIUThl OKPYXKAIOIIEN Cpeabl, YAEIsieM BHUIMaHUE
nepepabOTKe MaTepuajoB , YTO IMO3BOJIICT HE 3arps3HATh OKPYKAIONIYI0 Cpeay OTOpocaMH INPOM3BOACTBA. JTO
MIO3BOJISIET COXPAHUTH OJIArONPHUATHYIO OKPY)KAIOIIYIO CPELy U 3[0POBbE YETIOBEKA.

OBeubs MIKYypa, SBIAIONASICS OCHOBHBIM CHIPbEM IS TPAJUIMOHHOM OAEXKIbl MOHIOJIOB, COIEPIKUT TaKHe
BEIIECTBA, KaK KyJlarya ¥ paxuKyJWH, albCTHH, aJbOyMUH, TJI00YIHH, MYLMH, KOTOPbI€ JIETKO pasjiaraiorcs B
npupoze. I103ToMy MOXKHO CUHUTATh UX 3KOJOTMYECKH YUCTHIM MPOTYKTOM.

OYHKIUS 3alIUThI TEIa OT PA3JIUYHBIX BO3JACUCTBHI OKPYXKAIOMICH Cpelbl TOXKE OJHA M3 BaKHBIX ()YHKIIMN
HAlMOHAJIBHOM OJIeXIbl MOHTOJIOB. BepxHsisi 0Jle’Ka MOHTOJIOB J193J1 MMEEeT OCOOCHHBIH KPOM — HAriyXxo 3aKpbIThIN
nepes ¥ BOPOT O/EXKIbI, 3ALIUIAOIINI OT XOJOJHOTO BEeTpa U CTYXKH B IIPOXJIaJHOE BpeMs T'o/ia U B CypOBBIEC 3UMHHUE
JTHH, KOTOpBIE UIATCA HECKOJBKO MECSALEB B TOJY, HO TaKXKe JaeT BO3MOXHOCTH IUISI CBOOOJHOTO ITPOXOXKICHHS
BO3/lyXa B TEIJIOE BPEMs I'0/ia, YTO SBJISICTCS CAMBIM pPa3yMHBIM, KOM(OPTHBIM, IIPOYHBIM M yIOOHBIM B AKCILTyaTaIuH.
31ech MBI BUIUM CBOMCTBO OAEXKIBI, 00ECIEUNBAIOIEe MAKCUMAIIBHYIO 3aIUTY OT HEOJIAronpusATHBIX AJSI OpraHu3Ma
YCIIOBHH — €CTECTBEHHYIO CBSI3b UEIOBEKA U MPUPOIBIL.

ITockonmbKy onmexaa sIBISIETCS OTPaKEHHEM HKOJOTHYECKON Cpeibl OOWTAaHWs, BBIPAXXKAeT HAIMOHAIBHYIO
MIPHUHAAJIEKHOCT MOHIOJIOB, €€ Y30PHI U IIBETa TOXKE OTPa)katoT KpacoTy mpupoiasl. Hanpumep, qusailH MOHTOJBCKOM
BEpPXHEH OJEXIBI 33 OTIMYACTCA OT €BPOINEHCKON OMeXkIbl TeM, YTO He IBITaeTcs (OPMHPOBATH BHEIIHEH OOIHK
4eJoBeKa, a OCHOBAaH Ha NPUHIMIE CO3JaHusi KOH(pOpTa, 0cO00ro HacTpoeHMs, 00psna, BHYTPEHHEW CYIIHOCTH
4eJ0BeKa, I03TOMY Oosee CBOOOJHO CKPOEHA M MMEET ONpENeNICHHYIO UIHHY. {9311 MOJUYepKUBaeT CTaTyC 4eloBeKa,
OPTraHUYEeCKOTO CAWHEHHs C MPHPOJIOH, SBISCTCS BBIPAXKCHHEM MOHTONbCKOro Menrtanurtera (X. HamOyy. ctopus
MOHTOJIECKO# 01eXK/IbI. VICTOpHUECKHe 1 3THOJOTHUeCKue uccienoBanus. Yb.usm. Anmon. 2004).

MoHronbckas TpaAULMOHHAs OEXkK/Aa He KOHTPACTUPYET C IPUPOJIOH 110 IBETY, B HEH YETKO MPOCICKUBAIOTCS
HaTypaJbHbIE I[BETA JIyTOB, JICCOB, PEK M 03€p, MOJEBBIX IBETOB, Ja3ypHOro Heba, OeCKpailHMX CTEIHBIX IMPOCTOPOB,
robuiickoro necka. HarypasipHble MaTepuabl YKpalleHbl T€OMETPHIECKUM PUCYHKOM, CHMBOJIMUYECKHM OPHAMEHTOM,
IIyrOBUIAMH W3 HaTYpalbHBIX KaMHEH M cepeOpa, OTTOPOUEHBI MEXOM 10 HU3Yy U pykaBy uszaenus. Kaxnaprii Hapon B
Pa3IMYHYI0 MCTOPUYECKYIO 3II0XY BBIpabaThIBajl CBOIO CHCTEMY CHMBOJIOB, MOHTOJIbCKAs OJEXKJA TOXE OTJIMYAEeTCS
00raTcTBOM 3HAKOB U CHMBOJIOB, OTPA)KAIOIINX OTHOIICHHE K YKH3HU.

HannoHanbHbII KOCTIOM — 3TO SI3bIK, BBIPAXKAIOMINN KYJIbTYPHYIO, COLIUANBHYIO U UCTOPUYECKYIO SBOJIOLIUIO
pernoHa. B onexzie ecTh 3JI€MEHTHI, ONPENeNsIonie HACTPOSHHEe, SCTETUIECKOe TYBCTBO, BEPOBAaHHUE, IICHXOJOTHIO,
o0blyan, KyJabTypy JIOAEH, 3TO (akTop pasBHTHS XyI0KeCTBEHHOro MbinuieHus stHoca (C. Hdymnam. ®dunocodus
CHMBOJIOB B MOHTOJILCKO# KynbType. U3natensctso Mou.I'Y). T103TOMy HAIIMOHATBHBIN KOCTIOM SIBIISIETCS HE TOJBKO
MIPOAYKTOM HAIlero OBCEAHEBHOTO 00MX0Aa M MaTepHAIbHON KyJIbTYPHI, HO M KYyJIBTYPHBIM CHMBOJIOM, 00JIaAal0NTIM
060raThIM CMBICJIOM M CHMBOJIMYECKOH MpHUponoi. MOXHO cKa3aTk, YTO OAEXKIa, KaK COCTABIIAIONIAS HAIMOHAJIHHOM
KyJIbTYpBl, HEPa3phIBHO CBSI3aHHAS C )KU3HBIO U TPYAOM UElIOBEKA.

MoHronbckast TpaAULMOHHAS OJIEKAA BBIPAXKAeT €AUHCTBO C MPHPOJIOH Yepe3 CBOE OPUTHMHAIBHOE KaueCTBO.
Ona sBIISIETCS CHMBOJIOM YB@)KEHHMS MOHI'OJBCKOTO Hapoja K MpUpOJe, OCO3HAHMA €AMHCTBA C Hei, 3a00Thl 00
OKpY>XKalolleH cpelie U co3/laHusl O0oraTol TpaJuIuy C ee IKOJIOTHYECKUMH XapaKTepUCTUKaMU.

“MOHTOJILCKUI HapOJ JIOMIEN JI0 HAIIMX JIHeH Onaronapsi MOKJIOHEHUIO MPUPOJIE C ApeBHEHIMX BpeMeH. Ero
MOKJIOHEHHE TIPUPOJE U Aylle HaMHOro crapiue bora u apyrux penuruii” (3. ['9Hraosa, Byron barty. Dkonorudeckas
KyJbTypa MOHTOJNBCKOTO Hapoma. Mza. ITYBM, 2004. KHP), oTMeuaroT McclieqoBaTesid HAIMOHATBHOTO KOCTIOMA
Jpyrumu cioBamu, o1ex/1a, KOTOPYIO HOCHIIM MOHTOJIBCKHE KOUYEBHHUKH, ObIJIa HanboJIee MoAXOISIIEeH 0K I0H B TOM
CMBICIIE, UTO OTpakajla OCOOCHHOCTH IPUPO/IBI, KIIMMaTa, 00pa3a XKHU3HH U KyJIbTYPHL.
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MOoHroIBI — HapoIl C HENpPeayOC)KIACHHBIM MEBIIUICHUEM, OCHOBAaHHBIM Ha MHOTOBEKOBOM KOYCBOM OIIBITE
JKU3HH B TAPMOHUM C OKpYKaromiel cpenoil. beckpaiiHue cTemHbIe MPOCTOPHI, pa3MEPEHHAs JKU3Hb KOUEBOIO HApoJa
SIBIIIIOTCSL OCHOBOW CO3EPILIATEIFHOTO M SICHOTO YyMa, MO3UTHUBHOTO HACTPOs HAmiero Hapoja. [1oCKOJbKy KoueBas
KU3Hb MHpPHA, B YEJIOBCYCCKOM IIOBCJACHMU W CO3HAHHU Mallo O0Iero ¢ o0pa3oM KH3HH M MBIIUICHUEM
HUHAYCTPHAIBHON 3amajHoil KynbTypbl. KoueBoii 00pa3 KU3HHU, OCOOBIN CTHIIL MBIIUICHUST CHOPMHUPOBATH MOPAITBHBIN
00JIMK ¥ TIOBEJCHUC MOHTOJIOB, OPTaHWYHBIA C TPUPOJON CTHIIb OJCKIBI KaK OMPEICIICHHBIN 3HAK JUYHOCTHBIX
ocobenHocTeil Hapona. OneBasch OIpeneNeHHBIM 00pa3oM, YeloBeK Kak OBl aeT 3HaTh, KTO OH TaKOH, YTO OH
Mpe/CTaB/IsIeT cOOOM KakK JIMYHOCTh. 3HAKOBOCTH OJICIK/IbI BCEr/la Mrpajia M UrpaeT BaXKHYIO POJib, JaBas 4eOBEKY
CUTHAJIM3UPOBATh O CBOCH UHIMBUAYAIHLHOCTH OKPYIKAFOLIHM.
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HARMONY WITH NATURE AS THE MAIN FEATURE
OF THE MONGOLS’ NATIONAL CLOTHES

U.B. Buchegiin, Lecturer, Department of Ethnology and Anthropology
Pedagogical University of Inner Mongolia, China

Abstract. Clothing is one of the anthropological constants of human existence as it has accompanied humans
throughout their history. National clothing is cultural history; everything humankind has achieved in various fields of
activity has been reflected in clothes. In this article, the author draws attention to the phenomenon of Mongolian
clothing as a manifestation of unity with nature and clarifies the utilitarian and symbolic functions of their national
clothing.

Keywords: symbol, harmony, nomadic lifestyle, unity with nature, environmental friendliness of clothing.

53



ISSN 2308-4804. Science and world. 2022. Ne 10 (110)

Philological sciences
dujroornyeckKue HAayKHn

VIIK 8

O POJIA CTAPOBOJII'APU3MOB B OBOI'ALLIEHUU U PABBUTUN
PYCCKOI'O IMTEPATYPHOI'O A3BIKA

M.I:x. KauapaBa, TOKTOp (IIIONOTHH, aCCOIMUPOBAHHEII Mpodeccop
CyxyMckuii rocynapctBeHHbIH yHuBepeuTteT (Towmcn), I'pysus

Annomayus. Ocnognass mema OGHHOU CMAMbU — HOKA3AMb OSPOMHYIO PONb  CMAPOOONAPUSMO8 6
0602aujeHuy  1eKCUYecKo20 NAACMA PYCCKO20 JUMEPAnypHO20 A3bIKA OCHOGHBIMU MUNAMU 3AUMCINGOBAHUL -
cmapoboneapusmamu U YepkosHoCaaaAHUIMamu. IIpobrema ucciedoganus 3aKIOUAEMCs 6 PA3CPAHUYEeHUU U
OMOENbHOM PACCMOMPEHUY O8YX MUNOE 3AUMCTNEO8ANUL — CTNAPOOONAPUIMOS U YEePKOGHOCIABAHUSMOS, THAK KAK OHU
He AnAlomca abconomuo udenmuunvimu. Llepxognocaaganusmol — Mo 0OHOZHAUHO CAOU CMAPOOONAPUIMO8, HO
8UOOU3MEHEHHbIE HA PYCCKOU NoyYge 8 pe3yivmame POHEMUUeCKUX Npoyeccos u mpanchopmayuu 38yKogou Gopmul.
Llenv Oamnnoii pabomvr — oxapaxmepuzosamv, KIACCUPUYUPOBAMb U BbIOEIUMb pa3Hble JeKcuuecKue Caou
cmapobon2apusmMo8, yacms KOMOPLIX 8XOOUM 6 aKMUGHbIU 3anac pYCccKo20 UMEpamypHozo A3bIKA 8 Kauecmee
JIeKCUKU ~ UHOAZLIYHO20 — NPOUCXONCOCHUS, HA  OCHOBE  XPOHONOSUUECKO20, — 2eHemuyecKoz20, apeamrbHozo U
JUHSBUCUYECKO20 NPUHYUNOS, NOCIEOHULl 8KIouaem 6 cebs: gonemuyeckuil opgospaguueckuil, epammamuieckut,
C108006PA308AMENbHYLI, CEMAHMUYECKUT, CIMUTUCMUYECKUL, NPUHYUNDL.

Kntouesvie  cnoea.  cmapoboneapusmvl,  YEPKOGHOCAABAHUIMbL, — PYCCKULL  TUMEPAMYPHBIL  A3bIK,
XPOHONO2UYECKUTl,  APeanbHblll,  JUHSBUCTNUYECKUL, — 2eHEMUYeCKUll  NPUHYUN,  U3600bl, PYCCKASL — peoaryus
OpesHeDo2apcKo20 A3bIKA.

B xuure /. iBanoBa-MupueBa «H3 ucmopusma ua 6vieapckus KHUdcogeH e3ux 0o Buspasiwcoabemo, 6 co.
ITvpsa Hayuonaina mMaaoexncka WKoa no e3uKo3HaHue» TOBOPUTCS O TOM, YTO APEBHEOOITapCKUH SA3bIK, KaK H3BECTHO,
MIEPBBII MMCHbMEHHO-TIUTEPATYPHBIH CITaBIHCKHUHN SI3BIK, B LIEJIOM MEPBBIH JINTEPATYPHBIH SI3bIK ClaBsiH. OH CIIOXKHIICS Ha
ocHoBe CONIyHCKOTO CJIaBSHCKOTO JAHANeKTa (BOCTOYHOOONTApPCKOTO 10 CBOEMY S3BIKOBOMY THITY) CIJIABSTHO-
6onrapckoro HaceneHus [4 c. 5].

C mepeBona EBanrenus, caenanHoro KoncrantnHoMm-KupuiioMm, HauMHaeTCss UCTOPHUS APEBHEOOITAPCKOTO
JUTEPATypHOTO f3bIKa, KOTOPHI B TedyeHue |X-X| BB. HENpepHIBHO COBEPIICHCTBOBAJICS M OOOTamancs, pacuupss
CBOIO JMalieKTHYI0 0a3y ¥ oOllecTBeHHble (DYHKLIMH, OOCIYXHBas HE TOJIbKO OOrOCIy)KEeHHE U XPHUCTHAHCKYIO
JIUTEPATYPY, HO IIEPKOBHYIO OPraHHU3aIHIO0, TOCYIapCTBEHHBIN ammapar, oopazoBanue u ObIT [1].

HenocpeacTBeHHBIMHU U peaIbHBIMH UCTOYHUKAMH M3Y9EHUS APEBHEOOITapCKOro MUChMEHHO-IUTEPaTypHOTO
sI3bIKa SBISIIOTCSl M3BECTHBIE coXpaHuBINHecs pykomnucu (3orpadcekoe, MapumHckoe, AccemanneBo M OXpHICKOE
EBanremue, 3orpadckuit mammmnect, borHckmit mammmrcect, CuHaiickas ncanTelpb, CHHaHCKHII €BXOJIOTHH,
Cunaiickuii ciyxe0HuK, Koo cooprauk, Punbckne muctku, CaBBuHa KHUTa, Jlnctkn YHIoIBCKOTO, Cymnpacibckas
pykomuch, XulIeHIapcKue JIMCTKH, 3orpadckue TuCcTKU, EHMHCKHiA anocTomn) [6, c. 14].

[IpencraBnsiercss nenecooOpa3sHbBIM K 3TUM HCTOYHHKAM OTHECTH M JpeBHeOonrapckue rpad¢uru., Hamp.
Jo6pymxanckas Haanuchk 943 1., Bapomickast Hagmucs 996 r., Haanucs naps Camynia 993 r., [lepBomaiickas HaAIUCh
u 1p. [3].

C u3BEeCTHOH OrOBOPKOH, IMOCKOJIBKY MaMATHHKH COXPAaHMJINCh B Oojiee MO3AHHUX CIHCKaX, K COCTaBy
HCTOYHHKOB JPEBHEOOITapCKOTO JINTEPaTYpHOTO fA3BIKA CIIEAOBANO OBl OTHECTH OPWUIMHAIbHBIE COYMHEHUS U
MepeBOJIbI TaKMX JpeBHeOonTapckux mucarenei, kak Kmmment Oxpupackuii, Koncrantun I[IpecnaBckumii, Moann
Ok3apx, Yepnopuzen Xpabp, [Ipe3surep Kosma.

Bricokne kadecTBa  JpEBHEOOJITapCKOTO — JIMTEPaTypHOTO  sI3bIKa, OOraTcTBO  KHW)KHOW  JIEKCHIKH,
(dopMupoBaBIIeiics B OOJBIIMHCTBE CIIyyacB Ha HApOJIHON OCHOBE, HEOOXOJUMBIH CIIOH KaJbKHUPOBAaHHBIX M
MHOSI3BIYHBIX CJIOB, KOTOPbIE 00OTAaTHJIM €ro BBIPa3UTENbHBIE BO3MOXKHOCTH, pa3HOOOpas3ue, CI0BOOOPa30BATEIBLHBIX
CPEACTB, YCTAaHOBJECHHass MOpP(QOJIOTHYECKash CHUCTEMa, Ppa3BUTHIH  CHHTAKCUC, OOWINE CHHOHMMHYECKHX,
XY/10’)KECTBEHHO-BBIPA3UTEIbHBIX CPE/ACTB, YCTOMYMBBIX COYETAaHWH M T.J. — BCE 3TO OOYCIOBWJIO BO3MOXKHOCTH
JIaNTbHEHILIETO Pa3BUTHS M COBEPLICHCTBOBAHUS JPEBHEOOITapCKOT0 JIUTEPATYPHOTO SI3bIKA.

B cnenyromuit mepuon (XII-XV BB.), cpemanebonrapckuii (WM TOYHEE CTApOOOJTAPCKHIiA), S3BIKOBBIC
TPaIUIMKA JIPEBHEOONTapCKOTO S3bIKa COXPAHSIIUCh. B 3TOT Iepuoj JHUTEpaTypHBIH S3BIK OBUT JOBEIEH M0
COBEpPIIIEHCTBA.

JpeBHeOoNTapcKuil JNUTEpaTYpHBI S3BIK WTpaJl 3HAYUTEIBHYI0 MEXIyHApOAHYIO poib. OH MOIydu

© Kauapasa M.Jlx. / Kacharava M.J., 2022
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pacnipoctpanenue B Benmkoit Mopasum, IlaHHOHMH, ObUI IepeHeceH Ha cepOCKYI0 W XOpBaTCKHE TEPPUTOPHH, B
JpeBHior0 1 MockoBekyro Pyce.

PacripocTpaHeHHBIN Ha TEPPUTOPUH ONPE/ICICHHBIX CIABSIHCKUX HApPOAOB, IPEeBHEOOITapCKUI INTEpaTypHbIN
SI3BIK OBLT MOABEPTHYT HEKOTOPHIM M3MEHEHHUsIM. [locTeneHHO cTany BO3HUKATh €ro JOKAIbHBIE BAPHAHTHI (PEeIaKiny,
n3Bojb1). OCOOCHHO BaXKHYIO POJIb U B UCTOPHH PYCCKOTO, U B UCTOPUH OOJITapCKOTO JIMTEPATYPHBIX S3BIKOB ChIrpal
PYCCKHMI JIOKaJbHBIH BapUaHT JAPEBHEOOJTAapCKOrO JIMTEPaTypHOTO $A3bIKa, KOTOPBIH 0003HA4YaeTCs pa3IMYHbIMU
TEpMHUHAMH (B HEKOTOPBIX CIIy4asX 3TH TEPMHHBI TOJIKYIOTCS IO-pa3sHOMY): pyccKas peJakinusl JpeBHOOOITrapCKOro
SI3bIKA, PyCCKasi peJaKIMsA CTapOCIABIHCKOTO A3bIKa, [IEPKOBHOCIABSIHCKHUH S3BIK.

OTHOCHTEIBHO CTapOOOITapU3MOB, 6 KkHuce Mg /Jypuoanosa «Cmapu mopKcKu 3aemMKu 8 ObieapcKu e3uxy,
Crapobonrapu3smMbl — JIEKCHYECKHAE EOUHHIBL, ONpPEACIIIomne CIeNU(IIecKHe YepThl IpeBHEOONTapCKOW U
cpenHeOONTapcKOH JIEKCHKH, 3aCBHIACTEIHCTBOBAHHBIE B OPHTHMHAIBHOM W TEpEeBONHON ApeBHEOONTapcKOW U
cpexHe0oNaTrapCcKoi TUTEepaType, a Takke B CIIACKAX ¢ 3TOW JIUTEPaTypPHl, IPOHUKIINE B PyCCKUN INTEPATYPHBIH S3bIK.

XapakTepHncTuKa U KiIaccupuKanust cTapodoIrapusMoB:

a) XpoHoustorndyeckuii. Ha 6a3e XpoHOIOrHYECKOTo MPHUHIMIA MOXKHO BBIJIETUTH J[BA CJIOSI CTApOOOITrapi3MOB:
NEepBBIA — JApEeBHEHIIMH, IpeBHEOONTapcKHW CIIOH, 3aCBU/ICTEIbCTBOBAHHBIM B OPHIMHAIIBHOM, NEPEBOJHON U
CIHMCaHHOW APEeBHEOONTapCKOH JHTeparype, Hamp., 0Jaro, 31aTo, pOXIECTBO, IOHBIM; W BTOpOH — OoJiee MO3IHH,
cpeaHeOONrapCKuil CIOH, NpeNCTaBICHHbI B OPUIMHAJIBHOM, NMEPEeBOAHOW M CIHCAaHHOHM Oonrapckoil jurepatrype
cpennebonrapckoro nepuoaa (T.e. XII-XV BB.), HO OTCYTCTBYIOIIHI B APEBHEOONTAPCKON OPUTHHATILHOM, IEPEBOTHOM
U CIIMCaHHOM IMTeparype, Hamp., ro030BaTeNIbHBIH, MEUKa, IPOJIETHUH, XpPaHUTEIbHUIIA.

6) I'enernaeckuid. C TOUYKH 3pEHUS] TEHETHIECKOTO Pa3sTPaHWUIMBAIOTCS TPU CIIOSI CTApOOOITapH3MOB: TIEPBBII —
3TO JICKCHYECKHE 00pa30BaHMS Ha MPACIABIHCKONH OCHOBE C NMPHUMETaMH, BBIICILIOINMHI IPEBHEOOITapCKYIO SI3BIKOBYIO
005acTh OT SI3BIKOBBIX OOJIACTEH APYTMX CIABSIHCKMX HApOJOB, HAIp., HaAEXKIa, MEX.Iy, HOLIb, MEmepa, pasyM, eAuH,
671aro 1 1Ip.; BTOPOH — JIEKCHIECKHE €IMHHIIBI, CBOHCTBEHHBIE ITIABHBIM 00pa3oM JpeBHE (M cpenHe) O0NrapcKoMy SI3BIKY,
Hamp., IPOKyJAa, XyIOXECTBO, IIErOBaTH M Jp.; TPETHH — CJIOBA, OTHOCAIIMECS K CYNEpPCTPAaTHBIM clieaM, KOTOphIe
OyJrapsI-TIOPKH OCTABHIIM B IPEBHEOOITAPCKOM SI3bIKE, HATIP., BasiHIE, BCye, KyMHUp, Kalluiile, cyeta u ap. [2].

B) ApeanbHBI. BBIAEAIOTCS JBa CJOS CTApoOOJTapu3MOB: TEpPBBIH — JIGKCHUECKHE EIWHUIIBI,
pacrpocTpaHeHHbIE IEPBOHAYANBHO TJIaBHBIM 00pa3oM B ApPEBHEOONTapCKOW (M YaCTUYHO B IOXKHOCJIABSHCKOW)
SI3BIKOBOM  O0JIaCTH, HAIp., XUIUIIE, MACTHTHIH, NMPOKYIWTh, ClIaHa, CBHJA M Jp.; BTOPOM — cClIOBa ,U3BECTHHIE
OTHIETbHBIM CJIaBSIHCKUM SI3bIKaM HJIM JHUajeKTaM, MUMEBIIHME Ha PYCCKOW TOYBE OOMICYMOTpeOUTENbHbIE JEKCUKO-
CEeMaHTUYECKHE SKBUBAJICHTHI W COXPAHUBIIHECS B PYCCKOM JIEKCHKE MOJA BO3ACHCTBHEM KyJIBTYPHO-S3BIKOBOH
TPaIMIIH LIEPKOBHOCJIABSIHCKOTO SI3bIKA, HAIIP., BBIS, JECHBIH, JIeXa, OBEH, AacTHIPb, paMo, pbl0apk, IIONIA U Jp.

r) JluarBuctudeckuit (doHeTHmueckuit opdorpauUecKuii, TpaMMaTHUECKHH, CIIOBOOOPa30BaTeIBHBIH,
CEeMaHTHYECKHUH, CTHIIMCTHYECKHI). B 0000111eHHOM BH/Ie MOJKHO TIPEJCTaBUTh YETHIPE CIIOSI CTAPOOOITapU3MOB:

® TEpBBI — JIEKCHUECKHE EIUHHUIBI C XapaKTepHbIMU JUIsi JpeBHe (M cpexHe) OONrapckoro si3bka
¢onernueckuMu 1 opdorpaduuecKUMu MpUMETaMH, HaIp., a3, BeX/a, €3epo, HOIlb, IIPOCTPAHCTBO, CIIBHIIE;
e BTOPOM —  CJIOBa, XapakTepH3YIOIIMeCs  HaJMYMeM  ONpEIeNeHHbIX  IpaMMaTHYeCKUX U

CJI0BOOOPA30BaTE/IbHBIX OCOOCHHOCTEH, CBOWCTBEHHBIX ApPEBHE (M CpeaHe) OOJrapcKOMy SI3bIKY, Hamp., BIOBHIIA,
OOpBIA (POJLIL. €/1.4. XK.p.), eTeN, cloBeca, yOuiCTBUe, IapCTBHE;

o TpeTI/Iﬁ — JICKCUYCCKHUC CIAWHUIIBI, OTHOCAIIHCCA MHOHITHHHO-TEMATHYECKH U NpEeAMETHO-JIOTUIECKU K
cepaM XPUCTHAHCKOW PENMTHM, OOTOCIYXEHHs, LEPKOBHOIO ObITa, K Cpele BEpYIOIIUX, HAIp., arnocTOJbCKUM,
aroCTOJBCTBOBATh, OOTOPOIUIIA, BIIAIbIKA, CBSIICHHUK;

e UCTBEPTHII — KaJbKH W KHIDKHBIE OOpa3oBaHWs, BO3HHUKIIHE B IPOIECCE IOMCKOB AKBUBAIICHTOB,
COOTBETCTBYOIIUX TJIABHBIM 00pa30M IpEYecKUX CJOB W IMPEJCTABICHHBIC MEPBOHAYAILHO B MAMATHUKAX OpEBHE (U
cpemHe) OoIrapcKoi MICEMEHHOCTH HATIP., 0€33aKOHHEIH, OJ1aro1aTh, BEIHYNE, BEIUKOAYIITHBIN, SAMHOIYIINE.

Uro xacaercs 1epkoBHOcCHaBsHU3MOB, [.I1. KpricuH B KHUTE «HMHOA3bIUHBIE CI0BA 8 COBPEMEHHOM DYCCKOM
sA3bIKe», K COCTaBy IIEPKOBHOCIABSHU3MOB YCJIOBHO OTHOCHUT OOIIMPHBIA CIIOH CTapoOOITrapu3MOB, KOTOpEIC
OTJIMYAIOTCS TEM, YTO Ha PYCCKOH MOYBE OHM M3MEHWJIM CBOIO IIEPBOHAYAJBbHYIO 3BYKOBYIO (OPMY B pe3yibTaTe
(oHEMATHYECKOM PEKOHCTPYKIUH (T.€. TPHUCIIOCOONIEHHsT K (OHETHUECKON CHCTEME PYCCKOro s3bika), [5], Hamp.,
6maroyxaHue, BpeMs, BOCXHIIATh, BOCTOPTaTh, CBAIICHHUK, CYTIPYT H T.1I.

Ho nMMHTBUCTHYECKYIO OCHOBY IIEpPKOBHOCIIABSIHCKOTO SI3bIKa COCTAaBHJI JApeBHE (M cpeaHe) OOJTrapCKuil S3bIK.
CrnenoBaTreiapHO, W JIEKCHKA IIEPKOBHOCIABSHCKOTO S3BIKA OTJIMYAJach OT JIEKCHKH PYCCKOTO S3BIKA PSIOM
nuddepeHMaIbHbBIX TPU3HAKOB: HAJIWYHEM CIIOB C HETOJHOTJIACHEM, C -)KJ, -1, C HAaYalbHBIMH -pa, IIUPOKHM,
pacrpocTpaHCHHEM KHIDKHBIX 00pa30BaHUi U T.11.

Jpyras 0cOOEHHOCTD SIBIISETCS PE3YJIBTATOM Pa3BHTHS CAMOTO IIEPKOBHOCIABSIHCKOTO SI3BIKA ¥ TJIABHBIM 00pa3oM
€ro CJIaBsIHO-PYCCKOW pa3sHOBHIHOCTH. B mporiecce ero pa3BUTHS 1OJ] NIEPOM PYCCKUX KHIDKHHKOB TIOCTOSIHHO BO3ZHHKAJIN
HOBBIE JIEKCHYECKHE 00pa30BaHMs, KOTOPIE BO MHOTHX CITy4asiX CO3/1aBaJICh IO 00pa3y cTapoOorapu3MoB.

a)  Xponomormueckuii. Ha  OCHOBE  XPOHOJOTHYECKOTO  MPHHIMUIA  BBIACIACTCS  JBa  CIOS
LIEPKOBHOCJIABSIHU3MOB: TIEPBBIN — IPEBHEHININ, CJIOH, 3TO cTapoOOITapu3MBl B PyCCKOH (hoHETHUECKOH (opme, HaTp.,
OyaroBemniaTh, Oj1aroyxaHue, BpeMs, CBAIICHHBIN; BTOpoH, Oomee mo3maauid (mocne XI-XII BB.), IIepKOBHOCIABSIHCKHUM,
Hamp., aITapoJBePh, BO3AsATENb, N30NEHNE, YSPHOKHUKHUK;

6) I'emermueckuii. J[Ba cios: mepBbIil CII0M — 3TO cTapobonTapcKuil (IpeBHEOOITapCKUil U cpeagHe0oITapCKuii
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B CBOcH OCHOBE), Hamp., Opemsi, BO3MYyLIAaTh, CYNPYr; BTOPOH — LEPKOBHOCIABSHCKUH (IpEeBHEOOJITApCKUH U
cpenHeOONrapcKUii B CBOEH OCHOBE, HO C BOCTOYHOCJIABSHCKMMH, PYCCKUMH W JIp. TNpPHPAIIEHUSIMH), HaImp.,
aHreJIOBUIHBIN, 0e3100CTBUE, BO3TPYKEHHUE, IBOCCTPOUHE, U3IIHILIUE;

B) JlunrBucruueckuii (poHermueckuii, opdorpapuyeckuii, rpaMMaTHYECKHl, CIOBOOOpPA30BaTEIbHBIN,
CeMaHTHYeCKUi, crumuctuaeckuii). Kinaccudukanus naet 4eTsipe ci10s LepKOBHOCIABSIHIU3MOB!

® TEpPBBII — IEPKOBHOCIIABSHHM3MBI, OTJIMYAIONIMECS OCOOBIMH MNpPUMETaMH, XapaKTEePHBIMH IS
LEPKOBHOCTIABSIHCKOTO SI3bIKa (HETIOJNHOIJIacHe, HadalbHBIE -a, -€, NPHCTAaBKHA -BO3/BOC, pas/pac W T.1.), Hamp.,
Onaro4nHue, OpaHETBOPEL, BO3BOJUTEIILHBIA, XPaHUTEIILHALIA;

® BTOPOH — JICKCHYECKHE EIWHUIBI, OTHOCSIINECS IOHATHHHO-TEMAaTHYECKH M TPEIMETHO-JIOTMYECKH K
chepaM XpPUCTHAHCKOW pEIUTHH, OOTOCIY)KEHHS, LEPKOBHOTO OBITa, HAIlp., AHTEIOJICHHBIN, OOrOOTIy4CHHE,
GoromnoapakaTeib, YePHOKHIDKHHIK;

e TpeTWil — KHIDKHBIE 00pa30BaHUS Ha OOIIECIaBSHCKOW, CTApOOOITAapCKOW, PYCCKOM M HMHOCIABSHCKOMN
OCHOBE, CO3JIaHHBIE BO MHOTHX CIIy4asX MO o0pasiy cTapoOoirapu3MoB, Hamp., aHeeMaTcTBOBaTh, Olaromckycue,
0e3)KM3HEHHBIN, TOOPONPEIIOOHBIN;

® YETBEPTHI — CJIOBa CO CMEIIAHHBIMH CTapoOONTapCKUMH M JAPEBHEPYCCKUMH — (DOHETHYECKUMH,
rpaMMaTHYECKHMHM, CJIOBOOOpA30BaTeNbHBIMU M Jp. TpPUMETaMH B CBOEM COCTaBe, Hamp., HeOpeub, MpHBICYb,
YeJIOBEKOJIFO0E3HBIN.

IlepkOBHOCTABSIHU3MBI OTIMYAIOTCSI CBOUMH IBYCTOPOHHHMH CBSI3IMH KakK C JpeBHE (M cpelnHe) OoIrapcKuM
SI3BIKOM, TaK M C PYCCKHM. llepKOBHOCIaBSHM3MBI (JOPMHUPOBAINCE B paMKax IIEPKOBHOCIIABSIHCKOTO sI3bIKa B Ooiee
MO3JJHEE BpEeMs, IO CPAaBHEHHUIO CO CTapoOOIrapM3MaMH, Ha OCHOBE IIMPOKOTO HCIOJB30BAHUS CTapoOOITapCcKuX
MopdeM u Moaenei.

PestoMupysi  BBINIEH3IOKEHHOE, BCE BBICKA3aHHBIE COOOpPaKCHMS IalOT OCHOBAaHHE pasTPaHUIUTH
CTapoOoITrapu3Mbl U EPKOBHOCIABIHU3MOB M BBIJICIHTH B JIEKCHKE PYCCKOTO JINTEPATYPHOTO SI3bIKAa JABa OCHOBHBIX
THUIIa 3aUMCTBOBaHUN U3 ICPKOBHOCIABAHCKOI'O A3bIKA: CTapO6OJ'IFapI/13MI)I 1 HCPKOBHOCJIaBAHU3MBIL.

CrenoBarenbHO, €Clii MBI OYZ€M UCXOJHUTh U3 MPUHITOTO ONPENeNICHNs IOHATHS «JIUTEPATYPHBIN S3BIK», MBI
UMEeM BCE OCHOBAHHMSI OTHECTHM K oOpasliaM JIpeBHEeOOJrapcKoro JIMTEpaTypHOTo s3blKa TaKHe MaMATHHKH, Kak
CaBBuHa KHUTa, 3orpadcekoe eBanrenue, counHenus K. OXpuackoro u T.1., K 00pas3iaM [epKoBHOCIABIHCKOTO sS3bIKa
— 1pyasl K. Typosckoro, mutp. Januuna, A. Kyp6ckoro, C. Ilonomkoro u ap., k obpasmaM ApeBHE (U BEIHKO)
PYCCKOTO TMHUCBMEHHO-JIHTEpaTypHoro s3bika — CrnoBo o monky Mropee, Pycckas mnpaBpa, 3anoHImunHa,
rOCyAapcTBEeHHbIE akThl, BecTn-KypaHThI 1 1.1
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ON THE ROLE OF OLD BULGARIAN PHRASES IN THE ENRICHMENT
AND DEVELOPMENT OF THE RUSSIAN LITERARY LANGUAGE

M.J. Kacharava, Doctor of Philology, Associate Professor
Sukhumi State University (Thilisi), Georgia

Abstract. The main topic of this article is to show the huge role of Old Bulgarian phrases in enriching the
lexical layer of the Russian literary language with the main types of borrowings — Old Bulgarian phrases and Church
Slavonic. The problem of the study is to distinguish and separately consider two types of borrowings — Old Bulgarian
and Church Slavonic, since they are not absolutely identical. Church Slavonisms are definitely a layer of Old
Bulgarian, but modified on Russian soil as a result of phonetic processes and transformation of the sound form. The
purpose of this work is to characterize, classify and distinguish different lexical layers of old bulgarian on the basis of
chronological, genetic, areal and linguistic principles, which in turn include phonetic spelling, grammatical, word-
formation, semantic, stylistic principles, some of which are included in the active stock of the Russian literary language
as vocabulary of foreign-language origin.

Keywords: Old Bulgarian, church Slavonic, Russian literary language, chronological, areal, linguistic, genetic
principles, recension, Russian edition of the Old Bulgarian language.
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NEUROSCIENCE, ARTIFICIAL INTELLIGENCE
AND BLOCKCHAIN - A VIEW FROM PEDAGOGY

A.D. Dziatkovskii, PhD in Education: Informational Technologies
CEO of the Platinum computer hardware company, Australia

Abstract. Advances in the development of artificial intelligence systems are one of the driving forces behind the
fourth industrial revolution, which is characterized by the transition from the era of computing to the era of machines
that solve cognitive problems. Both the opportunities and dangers associated with the use of neuroscience in pedagogy
are considered.

Keywords: neuroscience, pedagogy, artificial intelligence, blockchain, bioethics.

Artificial intelligence is the ability of a computer to learn, make decisions and perform actions peculiar to
human intelligence. The development of artificial intelligence systems is an independent interdisciplinary area of
cognitive and computer science development, based on mathematics, cybernetics, neurophysiology and neurobiology,
on the one hand, and information technology, which allows "teaching" computers to solve "intellectual” problems
independently, on the other.

Artificial intelligence systems are conventionally divided into two classes — strong (or general) intelligence and
weak (or applied) intelligence.

Strong artificial intelligence is comparable to human intelligence. It will be able to learn, not inferior to most
people, and in many ways even superior to them. It is based on computer modeling of human thinking processes based
on artificial neural network technologies — networks that mimic the work of biological neurons in living beings (e.g.,
chess, unmanned vehicle control). The goal of research is to create human-level machine intelligence.

Weak artificial intelligence serves to make our daily lives much easier by saving time on routine operations
(e.g. translating from a foreign language, searching for queries on the Internet, face recognition).

The rapid development of artificial intelligence hardware and software has created the problem of processing
and analyzing the growing volume of daily data. The problem of storing big data, ensuring its immutability and privacy
has arisen. This gave rise to the alliance of artificial intelligence systems with blockchain technology (especially its new
variant, quantum blockchain), which became a breakthrough in the digital transformation of society.

All of these advances have been made possible by the development of neuroscience. Neuroscience is a
collective term that developed spontaneously. This is an interdisciplinary field of knowledge, in which the most
momentous discoveries for mankind have been made in recent decades. It studies the connection between neural and
cognitive processes.

Traditionally, neurobiology, neurophysiology, and neurogenetics have studied the biological basis of nervous
system functioning. These studies have been crucial to understanding the relationship between changes in the neural
structure of the brain and pathological processes in the brain, and have been of great importance to medicine.

Today, neuroscience also includes cognitive neurology, neuropharmacology, and relies on the knowledge of
neurosurgery, neuroethology, neurolinguistics, and neurogenetics. Neuroethics, neurocommunication, and
neuromarketing have emerged and are developing.

The hardware and software results of neuroscience developments are impressive: gene therapy for inherited
diseases of the nervous system (vascular, degenerative), fundamentally new approaches to Parkinson's disease, epilepsy,
Alzheimer's disease and migraine based on gene expression control (biological microarrays, cellular neuro
transplantation...). This is a new era of drugs that can slow down and even completely block nerve cell death after acute
and chronic damage to the brain and spinal cord. Impressive progress is also being made in the development of methods
for imaging the functioning of the living brain, its blood flow, electrical activity, and structure. One day, these
technologies may allow us to communicate with unconscious patients. Brain-machine interfaces have emerged.
Neurocomputer interfaces help restore sight, hearing, motor skills, and the ability to communicate in sick people. These
technologies make it possible to turn the power of thought into prosthetic movements of immobilized patients, for
example, to imitate arm movement. Ways to treat neurodegenerative diseases and brain tumors with stem cells are being
actively developed. And, of course, artificial intelligence is being actively developed.

© Dziatkovskii A.D. / IzsitkoBekuii AJT., 2022
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Naturally, such advances in science have raised hopes for the use of new means of influence on the brain and
healthy people, but not individually and not point by point, but on a mass scale, for example, in education.

But the situation here was not so simple.

Before analyzing the proposals from the neurosciences for pedagogy and education, in order to verify/falsify
them, let us consider what interdisciplinary research is.

The word "interdisciplinarity" has become fashionable today, but it is also often referred to as multidisciplinary
research, which is incorrect. Multidisciplinary research involves solving scientific problems within the subject field of a
particular science by using the methods of other scientific disciplines. That is, the multidisciplinary approach is a
combined research strategy that involves gaining new knowledge by supplementing our own methods with research
attitudes and methods developed in other scientific disciplines. The theoretical potential and scientific language of other
disciplines are used in the interpretation of facts within a particular science. Naturally, the results obtained cannot be
extrapolated to another field of scientific knowledge.

In contrast to multidisciplinary research, interdisciplinary research is the formulation and solution of scientific
problems lying at the intersection of the subject fields of various disciplines. At the heart of interdisciplinary research is
an actual problem, set in a new subject field, the solution of which cannot be given by any of the sciences.
Interdisciplinary approach poses and solves new problems that have emerged in the interdisciplinary space, based on
new multidimensional methodological constructs. Thus, the essential features of interdisciplinary research,
differentiating them from multi- and transdisciplinary research are the development of new problem-oriented subject
fields at the junction of the subjects of scientific disciplines, the isolation of a new subject of research, the development
of a new conceptual apparatus, the acquisition of interdisciplinary knowledge, which can not be obtained in a single
discipline and is not the sum of knowledge obtained in different disciplines.

Interdisciplinary research involving cognitive neuroscience, neurophysiology, and other sciences has as its
object of study the brain, not didactic issues. Moreover, didactic is not involved in such interdisciplinary research. For
example, there are no educators in the international Brain and Learning Project.

What happens at the synaptic (sub cellular) level cannot be compared with the processes of learning, nor can
natural-scientific laws be transferred to the social field, such as pedagogy.

After all, neuroscience studies simply study all brain functions in isolation; the nervous system as a whole is
not considered, and questions of personality formation are not even raised.

A semblance of transferability is created by an uncritical use of the terminology of artificial intelligence in
pedagogy. For example, "deep learning” refers not to people, but to machine technology, to the work of a computer that
learns from examples and its own "experience. The technology of "deep machine learning™ is the direction of artificial
intelligence development, which refers to artificial neural networks (ANNSs) that mimic the work of biological neurons
of living beings.

However, for all its obviousness, this problem is not so harmless. According to a number of researchers, more
than half of educators become victims of neuromyths, when the results of studies of a single brain are easily
extrapolated to the entire population; data obtained on animals to humans; results of studies of an adult to a child.

A closer look reveals that the "neuro" wrapper of "new" methods in education is nothing more than a publicity
stunt. Nothing new is being proposed compared to what has long been known to pedagogy. Since such proposals are
dangerous not only for our wallet, but also for children, it is important to understand when it comes to irresponsible
extrapolation of basic research into the field of education. Unfortunately, it is enough to add "neuro" to the word, as it
begins to look very modern, and takes away from direct criticism. Here and there flicker new terms: neuropedagogy,
neurogeography, neuroanime, neurotranslation, "neuroleadership™, "'neuromanagement” ...

John Bruer, a prominent researcher in this field, believes that the main argument for the failure of such
transference is the lack of factual evidence from neurobiology for education. National reports such as Years of Promise:
A Comprehensive Learning Strategy for America's Children (Carnegie Corporation of NewYork, 1996), publications by
prominent neurophysiologists (e.g., SueWhite, Blinded by Science. The Social Consequences of Epigenetics and
Neuroscience™) argue for concerns about neurobiology's unreasonably bold conclusions about learning.

In its current form, neurobiology still has little to offer pedagogy. Despite great advances in contemporary
interdisciplinary research, the integrative paradigm of anthropology is far from complete. A unified interdisciplinary
science of the brain has yet to be established. Despite its rapid growth, this science is still in its relative infancy with
respect to the study of the healthy brain, and so educational researchers should wait. It is important that educators not
expect neuroscience to provide prescriptive recommendations for instructional practice, or that it will provide answers
on how to achieve educational goals, since this is inconsistent with both the capabilities of neurophysiological methods
and the level of their analysis. Claims about neurodidactics as an alternative to "old" didactics are premature, to say the
least. If the results of neuroscience can somehow verify this or that provision of didactics, it does not mean that a new
pedagogy is being born. The popular simplification of scientific information is fraught with the risk of turning it into
false information. Unfortunately, neuromyths are widely "sold" to teachers, administrators, and the public.

Speculation about the successes of neurobiology has generated a huge surge of interest in its ethical problems.
Numerous scientific forums, meetings, hundreds of publications, and organizations devoted to the topic testify to this.
In 2006, the International Neuroethics Society was founded, comprised of an international group of scientists, doctors
and other professionals concerned with the social, legal, ethical and political implications of advances in the neurosciences.
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The mission of this society is to oversee "the responsible application of neuroscience for the benefit of people of all
nations, ethnic groups and cultures. However, neuroethics lags behind the development of neurotechnologies. Their
commercialization is happening faster than their ethical and legal evaluation. And this is a dangerous situation.

This situation cannot be confused with the pedagogical possibilities of the interdisciplinary science of
neuropsychology, which is based on the ideas of L.S. Vygotsky and A.R. Luria. Neuropsychology is based on a theory
of the systemic nature of the dynamic organization of mental functions and on syndrome analysis of the causes of a
child's educational difficulties. This science began to take shape in the 1920-1940s., especially intensively in Russia, on
the crossroads of psychology, neurophysiology, and medicine. Its purpose was to investigate the connection between
local brain impairments and disorders of mental processes, including learning.

Today neuropsychological diagnostics is the basis for the development of the principles and methods of
rehabilitation training of the patients suffering from brain injuries and diseases. Neuropsychological methods form the
basis of the complex treatment and rehabilitation of people with strokes, brain injuries. Such methods are also very
useful for special pedagogy in teaching children with mental retardation and congenital neuropsychological deviations.

But at the same time, neuropsychological diagnostics is useful for healthy people as well. It makes it possible to
understand the brain bases of their individuality, to find the reasons for temporary educational difficulties, to find effective
ways of their overcoming, to build optimum educational routes and to avoid mistakes in the choice of professional orientation.

For teachers, neuropsychology provides a wide range of techniques for effective instruction and
individualization. Where teachers apply the knowledge of neuropsychology, the quality of learning improves, children
are less tired, and the risks of developing chronic emotional stress, which in turn provokes psychosomatic disorders, are
reduced. But the potential of neuropsychology for education is far from being exhausted.

The most important requirement for the application of neuropsychological methods in education is thorough
training of educators. Existing ignorance provides fertile ground for the emergence of myths and misconceptions about
educational methods. Unprofessional translation of neuropsychological data into educational practice is fraught with
misinformation. So, until now, there is a myth about "right-hemispheric" and "left-hemispheric” children, which is used
to justify low grades in math, physics... Unfortunately, hemispheric tests are sometimes used even at universities and
when applying for jobs... — tests that were developed for epileptic patients with surgically split hemispheres.
Meanwhile, science proves that there is a complex combination of dominance of hemispheres in different mental
functions (right-left dominance of hands, eyes, feet, receiving information, its processing, transformation, etc.)
Moreover, dominance is not constant in time! It changes adaptively to the external conditions of existence and the
internal needs of the organism. For example, in a right-handed child, the activity of the left hand adaptively increases
under conditions of acute school adaptation. Among people living in the north or in environmentally disadvantaged
areas, left eye and left ear dominance is more often observed. The leading eye or ear can change when taking hormones,
moving to a new place of residence, etc. That is, the body, like a self-regulating system, balances between the right and
the left, providing optimal vitality in specific conditions. Therefore, such asymmetry is called functional asymmetry. In
combination with other psychophysiological and personal characteristics it determines school adaptation, adaptability to
climate, success in this or that sport, preference for this or that learning system, ways of mastering a foreign language...
As for learning success — everyone can achieve high results. People are not divided into logicians and creators. The
uniqueness of the organism is that it is able to turn on its reserves when necessary. But knowledge of these reserves can
be useful for each person to make informed decisions in different life situations

The development of neuroscience opens up great prospects in the development of artificial intelligence,
medicine, industry, all spheres of our life. Professional use of these discoveries will improve both the quality of our life
and the quality of our country's human capital, and will contribute to the country's transition to sustainable
development. The greater the possibilities, the greater their consequences, the greater the responsibility of professionals
for the proper use of these discoveries.
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HEI?IPOHAyKI/I3 UCKYCCTBEHHBIA UHTEJUIEKT
M BJIOKYEWVH — B3I'JISI/] U3 IEJATOT KA
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Annomayusn. Ycnexu 6 paspabomxe cucmem UCKycCmMEEHHO20 UHMENLEKMA ABNAIOMCA 0OOHOU U3 OBUINCYUYUX
CUN 4emeepmoll NPOMBIUWLIEHHOU DPeBomoyuU, 015l KOMOPOU XapaKkmeper nepexod Om GblYUCIUMENbHOU IPbl K 3pe
MAwiuH, pewarwux KozHumusHvle 3adaudu. Paccmompenvi xax 603ModcHOCMU, MAK U ONACHOCMU, CBA3AHHbIE C
UCNONb308AHUEM HEUPOHAVK 8 nedazo2uxe.

Knroueevie cnoea: netiponayka, nedazo2uxd, UCKycCmeeHHblll Unmeiekm, 010KYeliHn, OU0IMuUKA.
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OOPMHUPOBAHUE DMOLHMNOHAJIBHOI'O UHTEJVIEKTA Y CTYJAEHTOB-IOPUCTOB
B IIPOLIECCE OBYUEHUS AHTJIMIICKOMY S3BIKY

E.M. HuxkutuHa, npenojgaBaresb aHIJIMACKOTO SA3bIKa
AHIIOO “SxyTckuii ryMaHHTapHBIH Koiuiek” (SIkyTek), Poccuiickas Deneparust

Annomayua. B oaunoti nayunou pabome packpvlma aKmyarbHOCHb @GOPMUPOSAHUSL IMOYUOHATLHOLO
unmennexma OyOyuux 10pucmos nymem uHmezpayuu KOZHUMUGHbIX U JUHLBUCMUYECKUX MEeMO008 8 NPOYECC U3VHUeHUs.
AH2TUTICKO20 A3bIKA.

Knrwouesvie cnosa: smoyuonanvHulil UHMeNIeKkm, obyueHue aHeIuiuCKoOMY S3bIKY, CHYOeHmbl 10pUOULecKo20
HAanpaeneHusl, MeXCKyIbmypHble KOMNemeHyuu.

B coBpeMeHHOM MHpE ONpENENIOME KOMIETCHIMEH KaKAOTO CHEIHANNCTa SBIETCS CIIOCOOHOCTH
MOHNMAaTh ¥ OICHUBAaTh SMOLMOHATBHYI0 MHGOPMAIMI0O W HCHONB30BaTh 3TO YMEHHWE [UIS IOBBIIICHUS
PE3YNBTaTUBHOCTU U 3(GPEKTUBHOTO penieHus npobdiaeM. JIoBOIbHO 3HAYUTENIFHOE KOJHMYECTBO (haKTOB MOATBEPIKIAET
B)XHOCTh SMOIMOHAIBLHOTO MHTEIUIEKTa B COIMAIBHOM U NMPO(ECCHOHATHHOM (PYHKIMOHHPOBAHHUH, B OCOOEHHOCTH B
IOpHANYIECKON cdepe, MOTOMY BIHMSHHE (OPMHUPOBAHHSA SMOIMOHAIBHOTO HHTEIUIEKTa OyIyINero CrenuaincTa B
IIpoLIeCCce MHOS3BIYHOM MTPOQEecCHOHANEHON KOMMYHHKAIIMH HAa CETOAHAIIHUN AE€HD SBISETCS aKTYalbHbIM.

TexHonOrUK ONpezeeHUs YPOBHSA 3MOLMOHAIBHOTO MHTEIUIEKTa HEPEIKO KPUTUKYIOTCS, TaK KakK, BOIPEKU
OTHOCHMTEJIFHO JIOCTOBEPHBIM H3MEPHUTENBHBIM MIKajJaM, KOTOpble ObUIM pa3paboTaHbl B XOJE MPOBEICHHBIX
SMIMPHUECKUX UCCIICAOBAHHM, UX LENbIO SBIAETCS MU3MEPHUTh JMYHOCTHBIC XapaKTEPUCTUKU U YPOBEHb COIMAIBHBIX
HaBbIKOB. [1o coctosiHuio Ha 2022 rox uccieaoBaTensM Bee elle He YAaloCh MPUNTH K €MHOMY BBIBOAY O BaJIMIHOCTU
MPOBO/IMBIIUXCS UCCIIEJOBAaHMI B O00JACTH SMOIMOHAIBHOTO HWHTEIUIEKTa, HO OHHM YTBEPKAAOT O IOJYYCHUH
YCHELIHbIX pPEe3yJbTaTOB B (OPMHPOBAHMU HAy4YHBIX OCHOB OMOIMOHAIBLHOTO MHTEIUIEKTa M apryMEHTHPYIOT
LIeNIECO00Pa3HOCTh IPOBEACHUS NATbHEHIINX MCCICIOBAHUH, KOTOPHIE CMOTYT YIPOYHTh HAydHOE IIOJIOXKEHHUE
KOHLENUUH 110 SMOLMOHAIILHOMY UHTEIUIEKTY [2].

AKTHBHOE Ha4aJIO M3Y4EHHS SMOIMOHATBHOTO NMHTEJUIEKTa KaK MpeIMETHOH obnacTH, kak B Poccnn, Tak u 3a
pyOexoM, MPHIUIOCH HA HAYalo BTOPOTO THICSUYENETHS. BiMsHME 3MOLMOHAIBHOTO HWHTEIUIEKTa Ha YCIEUIHYIO
peanu3anyio JUYHOCTH B IPOQPECCHOHATBHON [ESATENbHOCTH MPOYHO 3aKpEeNMIoch B HAYYHOH JHTEpaType Kak
“OpeuKTOp ycImemHocTd o0ydeHus” mo ciuoBaM O. A. BenkuHON W ‘“‘CTaHOBIICHHE CO3MIAIOMICTO YeEJIOBEKa B
STHOKYJBTYPHBIX TPAAUIUAX HapoJa caxa” baumesoit M. [1].

I1. Canogeit u J[>x. Maiiep pazpaboTanu U BBEIH HayYHOE OIpPEJEICHHE 3MOIMOHAJIBHOIO MHTEUIEKTAa: 3TO
yMEHHE MOHHMTOPHTh COOCTBEHHBIE M NPHHAUISKAIIUE IOPYrMM 4YyBCTBA M AMOLMHU, IuddepeHimupoBarh uxX u
MI0JIb30BaThCS ATOW MH(pOpMAaIMen Uil yIpaBlIeHUs] X0A0M MbIciel u aevictBuid [1]. JlaHHas Mozenb TpaKTyeTcs Kak
KOMIUIEKC ~KOTHUTHUBHBIX CIIOCOOHOCTEH, KOTOpbIE HEpa3pblBHO CBs3aHbBl C MPOLECCHMHIOM HWH(OpMaLuu
SMOLMOHAIBHOTO XapaKTepa.

B 1opuanueckoit mpodeccun BHICOKHH YPOBEHb SMOIMOHAIBHOTO MHTEIUIEKTa BBICTYIIAET KaK Ieflas CHCTeMa
CUTHAJIBHBIX CPEJICTB, ITOMOTAONINX CUUTHIBATH IPOUCXOJSIIEE, yIaBINBaTh HACTPOECHHE COOECEAHUKOB, MPOBOANTD
aHaJIM3 MX JEWCTBHI M SMOIMH M BBICTPAMWBATh IPH 3TOM OJIAroNnpHATHYI0 0OCTaHOBKY AJIsI COTpyIQHHYecTBa. Bee 310
OTpa)kaeTcs Ha UTOTOBOM PE3YJbTATE.

HccnenoBanus B oOsacTh  OCOOEHHOCTEH  I1€JI€OPHEHTHPOBAHHOTO (POPMHPOBAHHS SMOLMOHAIBHOTO
MHTEJJIEKTA CBS3BIBAIOT C PACTYIIEH HEOOXOJMMOCTHIO B OpraHM3alMy NPO(UIAKTHKH 3MOIMOHAIBHOTO 3/10POBbS
JIMYHOCTH CIIEIMAINCTA B 00JIACTH IOPUCIPY/ICHIMH, YTO 00YCIOBJIEHO NOCTOSIHHOW HEOOXOIMMOCTBIO OCYIIECTBIICHUS
Pe3yIBTATUBHOIO KOMMYHHKAaTHBHOTO B3aUMOJCHCTBUS C MPEACTaBUTEISIMH, 3aHATHIMU B cepe npodeccHoHaIbHOM
JIeSITENIbHOCTH, TPEOYIOIIeil KOMMYHHKAIMA. DOMOIMOHAIBHBIN HHTEJUIEKT B paMKaX Npo(ecCHOHANIbHO NesITeNbHOCTH
IOpHCTA ABISETCS OTPAKEHHUEM CTEIICHH €0 3MOIMOHAIBFHON OCBEJOMIEHHOCTH, YMEHHS pa30MpaThCs B AIMOIUIX MPH
pasroBope ¢ KOHTPareHToM, Mpo¢eCCHOHATBHOI MOATOTOBIEHHOCTH, CHCTEMBI CUTHU(UKATOB, IOCPEACTBOM KOTOPBIX
CHELHUATNCT JEMOHCTPUPYET CBOE OTHOIICHHWE K ONpENeNEHHBIM CUTyauusM. briaronmapsi crnocoOHOCTH yHpaBisiTh
CBOMMHM SMOLMSMH M SMOLMSIMHU COOECEHUKA IOPUCT MOXET IPOrHO3MPOBATh BOZMOXKHOCTH Pa3BUTHSI KOH(IMKTHBIX
CUTyallMi W TpepHUHUMATh COOTBeTCTByromme mard. OnHoBpeMeHHO O mpenarcrByeT npodeccHoHaTLHOMY
BBIFTOPAHMIO, YTO MO3UTHUBHO BIMSIET Ha YMOLMOHAIILHOE 3[J0POBbE IOPUCTA B 1IeJIoM [3].

IOpununyeckas mpodeccus 3ayacTyio IpeArnojiaraeT HCKIIOYHUTEIbHO HHTEHCUBHBIE M IPOIOJDKUTEIIbHBIC
MICIXO3MOIIMOHATBHBIE HArpy3kd, K HpPHUMeEpy, NPOBEJCHHWE INEPEeroBOPOB C MapTHEpaMH WM BeACHHE CyAeOHOTO
mporiecca. IMeHHO B MOTOOHBIX CUTYaIUsIX HEJOCTaTOYHBIN YPOBEHb SMOIIMOHAIHFHOTO HHTEIUICKTa MOXKET IPHUBOIUTH
K BO3HHKHOBEHHUIO AMOIMOHAIBHOTO OOETHEHHUS M TOSBICHHIO CTpecca, YTO MENIaeT TPYAOBOH AEATEIBHOCTH U
CHIDKAeT Tpo(ecCHOHAIBHBIE pe3yiabTaThl. L[eHHOCTh JOCTaTOYHO XOPOHIO C(HOPMHPOBAHHOTO 3MOIMOHAIHHOTO
MHTEJUIEKTa y IOPHCTOB B AIIOXY HU(POBBIX TEXHOJOTHH BBIpAKAETCS B YMEHHH OINEPATHBHO NPHCIOCAOIMBATHCS K
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3HAYMTEJILHO MEHSIONIMMCSl pabodyMM ycloBUsIM. B pesyibrare peaiu3anny Kak KOTHUTHBHBIX HAaBBIKOB, TaK M
JIMYHOCTHBIX JJOCTOMHCTB MHAMBU/AA OyIyT TOCTUIHYTHI O0Jiee BEICOKHE ITOKa3aTellu B paboTe.

Ha yHuBepcuTEeTCKOM 3Tare MHTErpanusi KOTHUTUBHBIX M JIMHIBUCTHYECKHX METOJMK B IIPOLECC W3Y4YECHUS
AHIIIMICKOTO sI3bIKa CIOCOOCTBYET HE TOJBKO PA3BUTHIO SI3BIKOBBIX HABBIKOB CTYJEHTOB, HO M PACIIMPEHUIO HX
npodeCcCHOHANLHOTO ~ KPyrozopa W  pa3BUTHIO OMOLMOHAIBHOTO WHTeJUlekTa. CTYZEeHTBl ydyarcsi BEpHO
MHTEPIPETHPOBATh IOPUIMYECKHE TEPMHMHBI Ha AHIVIMICKOM SI3bIKE, YTO T[O3BOJISIET MM YIJIyOUTH CBOM
npo¢eccHOHaNbHBIC 3HAHUA U Pa3BUTh NPO(ECCHOHAIBLHO OPHEHTUPOBAaHHbIE KOMMYHHKAaTHBHEIC HaBBIKH. [Ipr3HaKoM
Pa3BUTOrO AMOLMOHAIBHOTO MHTEIUIEKTa MOYKHO CYUTATh CIOCOOHOCTH IMOJJEPIKHBATH Oecely C aHIJIOTOBOPSIIUM
KOJUIET0il 00 aNbTepHATUBHBIX METOAX Pa3pelleHNs KOH(QIIUKTOB, pacIPOCTPAHEHHBIX B 3aIlaHbIX [IPABOOTHOLICHHAX
1 TOJIKO HAOMPAIOMHUX aKTyalbHOCTh B Poccuiickoit @eneparym u B Pecrryommke Caxa.

Jnst Toro 4roObl pa3BHUBATh SMOLMOHAJBHBI HHTEIUICKT CTYICHTOB KOPHANYECKOH CIELHMAIBHOCTH Ha
3aHATHAX N0 AHTIHHCKOMY SI3BIKY, TpeOyeTcs pa3BHBATh '"IMOIMOHATIHHYIO TPaMOTHOCTB'", KOTOpas IMPOSBIACTCS B
YMEHHHU TPaBWIBHO BBIpaKaTb CBOM 3MOLIMHM HAa MHOCTPAaHHOM si3blke. OOy4yeHHE aHIVIMHCKOMY SI3BIKY Pa3BHBAET
MHOTHE KOMIIOHEHTHI 3MOIMOHAIBHOTO HWHTEIIEKTa, CpPEAM KOTOPBIX MOXXHO BBIICNUTH CaMOKOHTpOJIb,
colepexuBanue, peduieKCHio. DTH KOMIIOHEHTHI SIBIISIIOTCS OCHOBOW JUIs OoJiee pe3yNbTaTUBHOIO (POPMHPOBAHUS
WHOCTPAHHO-SI3bIYHONH KOMMYHHKaTHBHOW KOMIIETEHIINH CTY/ICHTOB.

CTyZ[eHTI)I MOT'YT BbICKa3aTb CO6CTBCHHOC MMOHUMAHUEC MPOUCXOAAIICTO, PYKOBOJACTBYACH TOJIBKO CJIOBAPHBIM
3aI1acoM, HO MOPOH SMONIMOHANBHOE 3BYYaHHE CKAa3aHHOTO IIOJHOCTHIO YTPauMBaeTCs, MOTOMY HE Cly4aiiHO B Xoze
obmenns B HehopManbHOW 0OCTAaHOBKE MBI MOJB3yeMCs OOJBIIMM KOJUYECTBOM MexnaoMmeTHil. OIHO MeXIOMeTHe
CIOCOOHO 3aMEHHUTh BCe NpemIokeHWe Wi (pasy. B nmuanore MexIOMETHs HIpalOT OTPOMHYKO pPOJb, TaK Kak
MO3BOJIAIOT NPUIATh BEICKA3bIBAHHIO BHYTPESHHHUH KOJIOPHT, HATYPAIHCTHYHOCTE H 3MOLIHOHAIBHOCTb.

Pa3BuTHE SMOLMOHANTFHOTO WHTEIUICKTA IOPUCTa HAYMHAETCA B paHHeM Bo3pacte. OHO OCOOCHHO BaKHO Ha
JTamne BY30BCKOW MOATOTOBKHM W SBISICTCS PE3yJbTaTOM YCHIHMH, NPHUIOKEHHBIX B 3TOH obnactd B Qopme ero
npodecCHOHANBLHOM NEesTeNbHOCTH, KaK IPH OYHOM, TaK U MPH 3209HOM (OopMax 00yueHHSI.

Ha CeFOI[H)IIlIHI/II‘/’I JACHb TCOPETHUUYCCKHUE KOHICIIUNU OMOIUOHAJIBHOTO HWHTC/UICKTA M3JI0OKEHBI KakK
OTCUYCCTBCHHBIMH, TaK U 3apy6e)KHI)IMI/I YY€HBIMU AOCTATOYHO YECTKO. O}IHaKO J0 CHUX TIOp HE€ XBATa€T MHCTPYMCHTOB
JUIL ero TOYHOTO ompefeneHus U auddepeHnuanuy ero noxapaszaencHuil. CymecTByeT OrpoMHas BO3MOXHOCTB UL
JIANTbHEHIIINX Hay4YHBIX pa3paboToK B ATOH 00JacTH, KOTOPbIE 0COOEHHO aKTyaJbHbI B COBPEMEHHBIX YCIIOBHSX.

Takum oOpa3om, JanpHellee pa3BUTUE KOHLENIIMU 3MOIMOHAIBHOIO MHTEIEKTa JOMKHO CIOCOOCTBOBAaTh
NOHMMAHHIO U IETAIbHOMY PACCMOTPEHHIO TAKUX HAyYHBIX U MPAKTHYCCKHX MPOOIIeM, Kak IPOPHIAKTHKA, KOPPEKIIUSI
U peabWIMTalysd HEKOPPEKTHOrO MOBENCHUS, 3MOLMOHAIBHOE BBIFOPAHHE, Pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEI,
COLMANTM3ALHS JINYHOCTH, MTOBBIIICHAE CTPECCOYCTONYMBOCTH U YPOBHS JKH3HHU YEJIOBEKA B IIETIOM.
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HEPCIHIEKTUBBI IPUMEHEHUSA KJIETOK ITYIIOBUHbBI
VI JMATHOCTUKU U JIEYEHUS TALHUEHTA

JL.C. Fenean’, B.JL. Pynemco2
! KaHIMIAT TEXHIYECKNX HAYK, TeHEPAIbHBII THPEKTOp,
akazeMuk Poccuiickoll akaJeMuu HayK U UCKYCCTB,
akajgeMuKk Mex1yHapoIHOHM akaieMUHU X0J10/a, - CTapLIMi Hay4YHbII COTPYAHUK
000 «Crnexrportact» (Mocksa), Poccns

Annomayun. B cmamve npousgedena Oyenka OCHOBHbIX OUOGusuecKUx @aKmopos, GIUAIOWUX HA
apdexmusnocms nevenus nayueHma 3a4amoyHbIMU U CMEON08bIMU KIEMKAMU U3 POACOEHHOU C HUM NYNOBUHbL 05
CYWecmBeHH020 YayyueHus e2o 300P08bs U NPOOOIHCUNENbHOCIU JHCU3HUL. Paccmompenst npudunsl Mymayuii Kiemox
6 Op2aHu3Me Nayuerma, a maroice Memoosl NPeoynpes’COeHUs U HUGENUPOGAHUS NOCIEOCNEUL NPOYECCO8 KIEMOYHbIX
mymayuii 6 eco opeanusme. [na d¢@exmugnoco neuenus opeaHos NAyueHma noKaA3aHa Oonpeoeniowas ponib
YACMOMHO-60IHO6020 6030€UCMBUS HA HUX UZNYYEHUL OM XPOMOCOM 3a4amMOYHbIX KNEeMOK, pACCMAMPUEAEMbIX KAK
OUuoKeanmosvie 2eHepamopbl. MU UZIYYEHUA NEPecCmpyKmypupylom 6HYMPUKICINOUHYIO BHESIOEPHYIO  800Y,
obecneuusass ycKopeHmue Npoyeccos agmoau3a U anonmosd Mymuposaswiux Kiemokx, Npueoosyux ux K aubenu.
Ilpoucxooum pocm  Konyemwmpayuu 300posblx Kiemok 6 opeauax. Ilpu pacuemax  2¢gexkmusnocmu
nepecmpyKmyuposanusi 600bl ULYHEHUAMU OM XPOMOCOM UCNOAb30BANUCL dNzedpauiecKue NoOX00bl, UNOINCEHHbIE 6
meopemax Ommul Hemep. [Ipednodicensvi pescumvl 3aMOPANCUBAHUSA, XPAHEHUS U PASMOPAICUBAHUS OMPE3KO8
nYynosuHsl 051 OANbHENe20 UCNOb306aHUs npu Jlevenuy nayuenma. Ilpusedenvl Opyzue nepcnexmugnvle obracmu
npUMeHeHUs YACMOMHO-80THOBBIX USTYUEHUTl OTH XPOMOCOMHBIX HAOOPO8 3a4AMOYHBIX KIeMOK.

Knioueevie cnoga: 3auamounas u cmeonoeas Kiemka 6 nynoguHe, XpoMOCOMHbIU HAOOp KAk OUOKEAHMOGbIL
2eHepamop, CmpyKmypupoGanHdas 6HYMPUKIEMo4Has 6004, e4eHue 3a4amoyUHbIMU KIemKamu, npoooadiCUmeIbHOCHb
JICUSHUL.

Beeoenue

M3BecTHO B MEIMIIMHCKOHN MPaKTHKE MCHOJIb30BaHNE TPAHCIUIAHTAIIMK (PparMeHTOB ITyIOBHHBI, COIEPIKaIINX
CTBOJIOBBIE KJIETKH, B 00JacCTh MOPAKEHHOTO OpraHa marpeHTa. I[omyduTh M COXpaHWTh 3a4aTOYHBIE M CTBOJIOBHIE
KJIETKH W3 IIyMOBUHBI JJISI HOBOPOXIEHHOTO C WHAMBHIYaJIbHOM ITyMIOBMHOM B HACTOAIIEe BpeMs BecbMa
6€300JIe3HEHHO ¥ 3KOHOMHUYECKH JTOCTYITHO JUISI Ka)KJJ0r0 YeJIOBEKa, €ro POAUTENeH Ml TOCYAapCTBEHHON MEAUIIMHEI.
OpHako B Hacrosiiee BpeMsi OOIIEM3BECTEH HHU3KHUH IMPOLEHT YCHEIIHOTO HCIOJIb30BaHHUS CTBOJIOBBIX KIETOK H3
ITyTIOBMHHOM KPOBH B JICUEOHBIX IIEIIAX, OLIEHUBaeMbIi npuOimu3utensHo B (17 %). B psage ciydaeB TpaHCTIIaHTaIHS
9THX KJETOK MAaIllMeHTy NPUBOAMUT K PA3BUTHIO NMATOJOTMH HAa KJIETOYHOM YPOBHE, B TOM YHCJIE OHKOJIOTHYECKHX
3aboJieBaHUi.

B pesynbTare mpoBeeHHBIX HAMH HCCIIEIOBAaHMN HA IOPOCATAX YCTAHOBIIEHO, YTO CTETEHb 3((EKTUBHOCTH
JIeYeHNs KJIETKaMH MYHNOBUHBI B 3HAYMTEIILHON Mepe 3aBUCHUT OT YPOBHS POACTBA NMOPOCEHKA-TIAIMEHTA M IYNOBUHEI.
PesynbraThl nccnenoBaHui M aHANM3 OITyOJIIMKOBaHBI HaMH B padote [3]. [ToaToMy BakHO ONpeneauTh BO3MOKHOCTH
MOBBIIIEHUS 3 (HEKTHBHOCTH NPHUMEHEHHS 3a4aTOYHBIX M CTBOJIOBBIX KJIETOK JUIS JICUCHMS MAIIMEHTA U3 POXKICHHOU ¢
HUM NYNOBUHOH. Jlemaercss 3TO MyTéM OLEHKH OCOOCHHOCTEH CTPOEHUS M (U3MYECKHX CBOWCTB MHUHH(PArMEHTOB
XPOMOCOMHBIX HabOpOB, paccMaTpHUBAaeMBIX HAMH KaK HAaHOMETPOBBIE OHMOAHTEHHBI C OINpPENENIEHHBIMH YacTOTHO-
BOJTHOBBIMH XapaKTEPUCTUKAMH H3ITyUEHHH.

3a OCHOBY MeXaHHM3Ma PEreHEepalny IOBPEXAEHHBIX KJIETOK B OpraHax MHIWBHAA aBTOPAMH IPUHUMAETCS
YHHUKaJIbHasE CIIOCOOHOCTH BOIBI, B YAaCTHOCTH BOJHBIX Cpel B KJIETKaX M B OTACIBHBIX (pparMeHTax KIETOK, K
CTPYKTypHupoBaHHUi0. Kpome TepMUHA «CTPYKTYpHpOBaHHAS BOJA)» YaCTO B MUCHBMEHHBIX M YCTHBIX MCTOYHUKAX TAKXKe
MPUMEHSIOTCS] TEPMUHBL: <OKHJIKOKPUCTAJUIMYECKOE COCTOSTHHE BOJBD», «3apsKEHHAs BOJA», «KUBas BOJA», «MEpPTBas
BoJa» W T.I. IIpu 3TOM yduTHIBaeTCS, YTO NEPECTPYKTYPHPOBAHAsl BOJA CIOCOOHA COXPAHSTH OMNPE/IEICHHOE BpEeMs
SHEProBOJHOBOE COCTOSHME, C(OPMUPOBAHHOE IO/ BO3JCHCTBHEM BHEIIHMX YaCTOTHO-BOJHOBBIX H3JIyYEHHM.
[lpoBenena omneHKa BO3MOKHOCTH HCIIOJIB30BAaHMS BO3JCHUCTBHS M3ITy4YeHHH OHOBOJHOBBIX JSHEPronojed oT
XPOMOCOMHBIX Ha0OpOB 3a4aTOYHBIX M CTBOJIOBBIX KJIETOK M3 IYNOBHHBI MAMCHTA JUIsS HANPABJIEHHOTO BO3JCHCTBHA
Ha OOJIbHBIE OpPTaHbl C IEIbI0 ONTHMHU3AIMN COOTHOIIEHNS! KOHIIEHTPALMK B HEM MYTHPOBABIIHX U 3/I0POBBIX KIJIETOK.

© Tenens JI.C., Pynenxo B.JIL. / Genel L.S., Rudenko V.L., 2022
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OcHoeénas uacmp

|. TIpupoHbIc NPUHIUIIBI (YHKIMOHUPOBAHHUS KHUBBIX OPTaHU3MOB Ha 3emiie

Ha mnanere 3emist MHOrme peanudyemble [IpUpofod NPUHIMNBI JUIss TMOAICPKAHUS OHOMPOIECCOB B
PA3JMYHBIX OPTaHU3MaX OCTAKOTCS B MAJl0 M3MEHSIONIEMCS BUJAC THICSYM U MUJUIHOHBI JIET ¥ MPUHUMAIOTCS HAMU 3a
UCTHHY. B Hacrosmie#l cTathe st 0OBSICHEHUS MEPCICKTUBBI MCIOJB30BAHMS 3a4aTOYHBIX U CTBOJIOBBIX KJICTOK W3
MyTTOBHHEI B COBPEMCHHOM MEIMIIMHE MBI UCIIOJIB3YEM CIICIYIONIUE TP U3 CO3JAaHHBIX MIPUPOJION MPUHIIUTIA:

I-1. Hammume XpoMocOMHBIX HaOOpOB BO BCEX [IOKJIETOYHBIX, OJHOKIETOYHBIX W MHOTOKIJICTOYHBIX
CyIIEeCcTBax.

1-2. ConeprkaHue BOABI B KaXKIOM JKHBOM CyIIecTBe oT 46 % 10 99,8 % oT ero o0mieit Macchl.

I-3. Beimenenue y MIEKONUTAIONINX B IPOIEcCce 3adaTHsi MHJUTMOHOB CIEPMATO30HMIOB, a HE HECKOJBKHUX
JIECSITKOB MII COTEH, 9YTO OBLTO OBI JOCTATOYHO AJISI KOHKYPEHIIMH COTJIACHO ITOAX0aM JapBHUHIICTOB.

BrimenprBes€HHBIC TPUHIAIIBI SBIAIOTCS KPUTHYSCKH BaXKHBIMH UII OOOCHOBAaHHUS METOIWKH HOBBIIICHHS
3¢ (EKTUBHOCTH JICUCHHS AIIMEHTOB 3a9aTOYHBIMHU U CTBOJIOBBIMH KIICTKAMH U3 POXKICHHON ¢ HUM MymoBUHBI («[TPT1»
— IYIOBUHA, POXKJICHHAS C MAIUCHTOM) IO CJICAYIOIIMM OCHOBAHUSIM:

I-1.1. CtpoeHune u CTpyKTypa XpOMOCOM M XPOMOCOMHBIX HAOOPOB pacCMaTpPHBAIOTCs HAMH, KaK KOMILJIEKCHI,
COCTOSIIIME W3 MHOXKECTBA HAaHOMETPOBBIX aHTEHH (cojeHouaoB). I[lpu 3TOM Kaxngass aHTEHHA COCTOUT U3
MapaMarHUTHBIX CTep)KHEH U3 OEJIKOB FMCTOHOB M OOEPHYTOHW BOKPYT TOTO CTEP)KHS JAJMHON 11 HaHOMETPOB YacTH
mouekyisl JJHK Ha 1.4 — 1.7 obopora (puc. 1), [7]. O6iuee cTpoeHnEe XPOMOCOMHBIX HAOOPOB MPHUBOAUTCS HA PHC. 2.
Ha pucyske 2 m300pakeHO CTpOEHHE XPOMOCOMHBIX HA0OPOB MOCIEIOBATEIHEHO OT HYKICOTHIOB IO UX pa3MEIICHUS B
sape kieTkn. CaMu XpOMOCOMBI M XPOMOCOMHBIE HAaOOpBHI B JIOKJICTOYHBIX, OJHOKJICTOYHBIX M MHOTOKJIECTOYHBIX
opramm3Max (B T.4. B KJICTKaX, MPOKApHOTaX W DJYKAPHOTaX) pacCMaTPUBAIOTCI KaK YacTOTHO-BOJHOBBIC
OMoreHepaTOpHI, COCTOAIINE U3 KOMILICKCa 3THX aHTeHH (puc. 2), [2]. IIpu 3ToM HYKICOTHAHBIC TOCICIOBATCIFHOCTH
B HAHOMETPOBBIX aHTCHHAX OMPEICIAIOT YaCTOTHO-BONHOBBIE OCOOCHHOCTH W3ITYYCHHH XPOMOCOMHBIX HaOOpOB s
Ka)XJJOH KJIETKH OpraHu3ma.

N0 2 MONIeKY bl KaXA0ro us

[HK HZAHB, 3J.'|4

<«— 11nm—*| 11-nm cnupanb

30-nm cnupanb
«a» «b»

Puc. 1. Cmpoenue HanHomemposuix Gpacmennos Xpomocomvl 8 KOMOpbix OeKu SUCMOHbL COBMECIHO ¢ PpacMeHmamu
JIHK yuacmeyrom 6 00pa3oeanuu COIeHOUO08-AHMEHH («A») U KOMNJIEKChbl U3 HEeCKOTbKUX aHMeEHH («0»)

XpomocomHbie
Knetka ’ HaGopbl X{omocoma

Appo——™

“ryaHuH %

“UMTOSUH P s
-apenun Sennu-rucro»}b& ° CeepHyTas

] OHK
o D28 lr

. 3

JABoiiHas cnupans ):(HK

Puc. 2. Hyxneunoswvie kucnomul, [JHK, benku-zucmonnl, anmennsi (usobpasicenuvie Ha puc. 1),
XPOMOCOMA COCMOSIWAsE U3 AHMEHH, XPOMOCOMHbIe HabOpblL 6 A0pe KIemKU

I-2.1. B oprann3me 4enoBeka conepkurcst oT 75 10 85 % Boabl. Takoe BBICOKOE COepKaHNE BOJIBI B YEJIOBEKE
JIMKTYeT 0coOyr0 Ba)KHOCTB Ul MHAMBHJIA KAadyecTBa cojiepikalieiics B HEM Boxbl. OOpamiaeM ocoboe BHUMaHHE Ha
CTPYKTYpPUPOBaHUE BOJHON Cpenbl B OpraHU3Me MHAMBUJA: B KIETKaX, B OpraHax, B OpraHu3Me B ILI€JOM, — KaK Ha
BaXHEHIINH CYIIECTBEHHBIN (aKTOp, BIUAIOMINI Ha COCTOSHUE U Pa3BUTHE OpPraHU3Ma.

Bona B opranusme cTpyKTypHpYeTCs:

B sampax xieTok — COOCTBEHHBIMH XPOMOCOMHBIMH Ha0OpaMH, pPAacIlOIOKEHHBIMH B SApax KIETOK,
SBJISTFOIIMMHUCS YaCTOTHO-BOJTHOBBIMH OMOKBaHTOBBIMH T€HEpaTOpaMH. VX M3mydeHHeM CTPYKTYpPHPYETCs BOAa BHYTPH
aapa KIeTKd. B kimeTke BHe sizpa, TJe MPOUCXOIUT 0Opa3oBaHHE HOBBIX KJIETOK, 0OpaTWM BHMMaHHE Ha Ba)KHOCTH
CIIEIYIOIETO 00CTOATENbCTBA: BOJIA CTPYKTYPUPYETCS HE TOJBKO SAPOM KIETKH, HO U APYTHMH BO3ICUCTBUSAMH, B TOM
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ylcie, BOJIHAMU YHEPruil pa3IMyHON NPUPOJIbl U3 BHYTPEHHUX U BHEIIHUX CPEL.

CTpyKTypHpOBaHHE BOABI OCYIIECTBISETCS 00IYYESHUSIMU:

| -2a. I3 BHYTpeHHUX cpe]] OpraHu3Ma:

— KJIETKaMH, TKaHSIMH{, OpraHaMu OpraHM3Ma, KOCTHBIM, TOJOBHBIM M CIIMHHBIM MO3TOM, KPOBBIO, JTUMQOH,
cep/reM, KoxKel, meueHbto, MOUKaMH, MBIIIEUYHON TKaHbIO0, MUKPOOPTraHU3MaMU | T.1.;

— TeM, YTO 3arpy’kaercd B OpraHM3M M3BHE: BO3[yX, BOJA, MUIA U TO, YTO TFOTOBUTCA K BBIBEACHUIO U3
OpraHu3Ma Hapyxy.

206. W3 BHEIIHUX cpex;

— YHOaI€HHOM BHEUIHEW Cpenoil: H3JIydeHUsT KOCMOCA, COJIHLA, JYHbl; HAaJ3€MHBIMH U TOA3EMHBIMH
BOJIOCOAEPIKAIIMMHI 00TaCTAMH 3eMIIN Pa3InIHON MPUPOABI, aTMOC(EpOo, TeMIIEpaTypoi, JaBJICHHEM, BIaXXHOCTBIO 1
Ap.;

— Om3KoM BHEMIHEH cpemoii: 6enbE, oexaa, CTeHBI, OTOJIOK, MO, MeOenb, Iocyaa u ap.;

— peublo, ACHCTBUSIMH, TeJIaMH OKPY’KAIOIIUX JIFO/EH: ceMbE, MPOX0KUMH, B TPAHCIIOPTE, HA COOpaHUIX Ha
pabore, yué0e, KOHIIEPTaX, MOJICIIBHBIX 3aJlaX, CHOPTUBHBIX MEPOIPHATHSIX U T.1.;

— THOJISIMH OT XKHMBBIX OPIaHU3MOB: JIOMAIIHUX M JUKHUX XMBOTHBIX (MJICKOITUTAIOIINX, PO, NTUL], HACEKOMBIX )
pacTeHuH, MUKpPOOPTraHU3MOB U T.J.

Bce mons u3 BHyTpeHHeH M BHEIIHEH cpel, yKa3aHHBIE BBINIE, B IIpoIlecce >KU3HU OpraHu3Ma HHIUBUAA
MEPeCcTPYKTYpPUPYIOT BOAYy B ero opra€usme. IIpm 3ToM, omepaTMBHOE 3a MHHYTHI, Yachl M CYTKH
MIEPECTPYKTYPUPOBAHUE BOJBI B OpPTraHU3ME IO ACHCTBHEM BHEIIHUX W BHYTPEHHHX (PaKTOPOB BKIIOYAET HMMYHHYIO
CHCTeMy OpraHm3Ma. Pearmpys Ha 3TO MMMYHHTET OpPTaHH3Ma MEHSET COOCTBEHHYIO TEMIepaTypy, BBIICISICT
KHUJIKOCTH, Ta3bl, GepMeHTH U T.1. OJHAKO CPOKH IepecTPYKTYPHPOBAHUS BOIBI B OpPraHU3ME Ha HEICTH, MECSIBl U
TOIBI COTIOCTaBUMBI CO CPOKAaMHU Pa3MHOKEHHUS W THOETH KIETOK B OpraHM3Me. A TIOCIEICTBHSAM STHX UTHTEIBHBIX
MIPOIIECCOB TEPECTPYKTYHPOBAHUS BOABI B OpraHW3ME HU WHAWBUI, HA MEAWIMHA B HACTOSIICE BPEMs JOIDKHOTO
BHMMaHUs HE YJIensioT. BHOBR poxparommecs kietku u3 PHK mopn BozaeiicTBueMm 3TON mepecTpyKTypUpPOBaHHOM
BOJIbI, TPUCIIOCA0IMBAIOT CTPOCHUE XPOMOCOM IIyTEM H3MEHEHMs B HUX HYKJICOTHIHBIX IOCIEAOBaTeNbHOCTEH. B
pe3ynbpTaTe JeNsIIuecs KJIETKHM OpraHu3Ma MYTHPYIOT U NPH 3TOM Jydllle YacTOTHO TapMOHM3HUPYIOTCS K HOBBIM
BHEITHUM YCJIOBHSIM. [IpOMCXOMUT 3TO COINIacHO NMPHHIMIAM OMOXUMHU M TEPMOJMHAMHKH, OCHOBBIBAIOLIMXCS Ha
MUHAMH3aLUK 3Heprun ['ub0ca Bo GpparMeHTax u Bo Beeil cucreme.

i pacueToB ypOBHS INEPECTPYKTYUPOBaHMSA BOABI TOJ BO3JEHCTBHEM pAa3IUYHBIX YaCTOTHO BOJIHOBBIX
M3TYYCHUH TEPCIEKTHBHO MPUMEHEHHE anreOpamdecKuX MMOIX0A0B, M3JI0KEHHBIX B padoTe [4] U B TeopemMax DMMEI
Hetep [5]. Otm anreOpamdeckue MOIXOABI IO3BOJSIOT PACCUUTATH CTENCHh YaCTOTHO-BOJHOBOW TapMOHHM3AIHNU
MIEPECTPYKTYUPOBAHHOW BOABI B KIeTKe BHE smapa kimeTkd u monekyn PHK. Ilocnme dwero MoxHO paccuuTaTh
BeposATHOCTH poxkaeHus ot PHK 3mopoBoii mim mytupoBasmieit kietku. [Ipu peanm3anuy mporeccoB MprUCnocoOIeHuUs
OpraHW3Ma K TPUBEASHHBIM BEHIIIE WU3MCHEHUSMH E€CTECTBCHHBIX BHEUTHHX YCIOBHH 3a CUYET POXKACHUS KICTOK-
MYyTaHTOB, TAPMOHH3UPOBAHHBIX C MEPECTPYKTYPHPOBAaHHON BHEITHHMHU BO3ACHCTBHUSIMHU BOJIOW, OPTaHHM3M JKUBET B
HacToOsIIlee BpeMs B IPHUBBIYHOW A1 HEro HeONaronmpusaTHON BHemIHEeH cperae B cpenneMm 60-80 mer. OmHaxo
MPOJIOSDKUTENFHOCT JKU3HM OYAET CYLIECTBEHHO JOJble, TPH ONTHMAIbHONH KOHIEHTPALMH B €ro OpraHu3Me
TapMOHU3UPOBAHHBIX C HENepPeCTPYKTyHPOBAaHHON BOJOW 3MO0POBBIX (HEMYTHPOBABIINX) KJIETOK M MYTHTPOBABIIHMX
KJIETOK.

Ha ctpykTypy BOAHOH cpeasl B OpraHM3ME JKUBBIX CYIIECTB JIOCTATOYHOTO BHMMAHHS HayKa M MEAWIMHA, B
HacTosIIee BpeMs, He O0paIlaloT, XOTA U CTaJHM HCIOJb30BaTh IS JICUEHHs IMAI[HEHTOB HOBBIC BHJBI MPUOOPOB U
amnmaparypbl ¢ pa3IMIHBIMA BO3JCHCTBUSMH Ha OPTaHU3M: JIa3epHBIM, aKyCTHUYECKAM, MATHUTHBIM U Jp. BosneicTBus
OT 3THX NMPUOOPOB AKTUBHO CTPYKTYPUPYIOT BOAY B OPTaHH3ME, YTO HUKAK HE (PUKCHPYETCS.

I-3.1. Beigenenue npy 3a4aTHH U30BITOYHOTO KOJTHYECTBA CIIEPMATO30H 0B

OObsichenne 3Toro (hakTa MPUBEAEHO B CTaThe aBTOPOB «D(M(DEKTHBHOCTH JieueHHs MynoBuHON» [3].
3akiro4aeTcss OHO B HEOOXOIMMOCTH YaCTOTHO-BOJNHOBOHM JHEPreTHYECKOW MOIMAEPKKH 23 MYKCKHX XPOMOCOM B
3a4aTOYHON KJIETKE B Ipoliecce e€ ABMKEHHS 110 JIETOPOHBIM KEHCKUM OpraHaMm JIo 00pa3oBaHus MyHOBUHEI [7]. DTy
MOJIICP)KKY 00ecreynBarOT OWOKBAaHTHI JSHEPIHH, HWCIyCKaeMble THOHYIIMMH CIIEPMAaTO30MAaMH, MOIIEPKUBAs
HYKJICOTHIHBIE COCTOSHHUS MYKCKHX XPOMOCOM B 3a9aTOYHOH KJIETKE, a 3aTeM B OJarmcTe.

B MoMeHT 3ayaTHsi MHOTHME MMJIIHOHBI CIIEPMAaTO30MA0B OT MYXKYMHBI TONANAIOT B JETOPOTHBIE OPTaHBI
JKEHIIUHBI (CM. pHUC. 3), Y KOTOpPOH HAaXOAATCS TOJBKO OT | [0 HECKOIbKUX SIHIEKICTOK C 23 >KEHCKUMH
XPOMOCOMHBIMH Ha0OpamH, TOTOBBIX K OIJIOIOTBOPEHHIO [6].

B >xeHCKOH sHIIEKIIETKE, OIUIOJOTBOPEHHOM OJHHMM CHEPMATO30HJIOM, 3aUMHACTCS NepBast KJIeTKa Oyaymiero
opranusma (3urota). M B 3TOl OHOMN KIIETKE YK€ €CTh MOJTHBIHM JUIIIIOMIHBI XpOMOCOMHBIH Habop U3 23-X )KEHCKUX U
23-X MY>XCKHX XpPOMOCOM, ONTHMaJIbHBIA It OyIyliero oprann3mMa Ha MPOTSDKEHWH BCEH ero HM3HW. DJTa KIETKa ¢
MOJIHBIM XPOMOCOMHBIM Ha0OpOM HauyMHACT JEJIMThCS B COOTBETCTBHM C 3aJaHHOH XPOMOCOMHBIM HaOOpoM
nporpammoii [7] obpasyst GnanucTsl. Uepe3 HECKOJIBKO CYTOK OJlalMCTa JOCTHraeT IUIalleHThl B MaTKe M HAaYWHAETCS
(opMupOBaHUE IYOBUHBL.
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Puc. 3. Ilpoyeccwr pacnpocmpanenus cnepmamo30u008 8 JHCeHCKUX OP2aHax npu 08y1ayul 1 On1000meopeHuy

C MomeHTa Havyana OPMUPOBAHUS MTyITOBHHBI HEOOJIBIIOE KOJMUYECTBO 3a4aTOYHbIX KIeToK («3K») momanaer
B TKaHb NMYNOBUHEI. B nanbHeiimeM B OoJibIIeM KOJMYECTBE B IYMOBHHE 3apOjKAatoTcs cTBosioBble kiieTkH («CK»). B
«CK» sneprobanaHc MexIy XpOMOCOMHBIMH Habopamy OTHa M MaTepH (B XpPOMOCOMHBIX HabOpax B sApax KIIETOK)
HapymaeTcsd B IOJb3y JKEHCKOH YacTH XpOMOCOM. OTO OOYyCIOBIGHO TEM, YTO B IIyNOBHHE IUIOAA HAuyHWHAeT
(bopMupoBaThCst 001Iass KPOBEHOCHAs! CUCTEMa ¢ MaTEPHHCKUM OPraHU3MOM, KOTOpasi 4epe3 CTPYKTYHPOBaHKE BOJbI B
KJIETKaX MyIOBHHBI YaCTOTHO-BOJIHOBOM SHEPrUEl Jydllle CTPYKTYPUPYET U TAPMOHU3ZUPYET KEHCKHE 23 XPOMOCOMBI,
4yeM 23 MyKCKHE XPOMOCOMBI.

2. BpemeHHble 3Tanbl NOATOTOBKM K peanu3auuu 3¢(eKTHBHOro JeyeHHsl NMALMEHTA 32a4ATOYHBIMM
KJIeTKAMHU U3 POKAEHHOMH C HUM IIyIIOBMHBI

Hamu nmpepnaraercs ucnonb3oBaTh AJIs JIEUEHUS MALMEHTOB SHEPTETHUECKHE BO3ICHCTBUS U3IYyYEHHUSIMU OT
XPOMOCOMHBIX HabopoB 3auaTouHbIX «3K» (B mepByro odepens) u cTBOJOBBEIX kieTok «CK» (Bo BTopyro ouepenp) U3
MyNOBUHBI, poauBuieiicst ¢ manueHToM «[IPIT». Bo3neiicTBre W3nydeHH HANpaBisiOT Ha OOJACTH €ro OpraHoB C
MOBPEXIEHHBIMM WJIM MYTHPOBaBHIMMHU KieTkaMH. OCHOBa MeXaHM3Ma pEreHepalliy MOBPEKICHHBIX KJIETOK B
opraHax MHAMBHJIA 3aKJII0YAETCs, 110 HAIlEeMy MHEHHUIO, B YHUKAIBHBIX CIIOCOOHOCTSIX BOJIbI, B Y4CTHOCTH BOJHBIX CPel
BHYTPH KIJIETOK, K CTpYKTypupoBaHHIO. IlepecTpyKkTypupoBaHHe BOIBI B ONTHMAIbHOM HalpaBIECHUH U1 OpraHH3Ma
KOHKPETHOTO TallMeHTa IIPOUCXOAUT TIOJ BO3JIEHCTBHEM YaCTOTHO-BOJHOBBIX M3Iy4eHHMH, TeHEPHPYEMBIX
xpomocoMHBIMH Habopamu «3K». Takolf momxon 0OOOCHOBHIBAET BO3MOXKHOCTH IOCTIDKCHHS CYIICCTBEHHOTO
YBEJNWYCHUS JONTONETHS ITyTEM NMPUMEHEHUS MMEHHO STuX kieTok m3 «[IPII». menno «3K» HammydmmmM obpa3zom
OTBEYAIOT FreHeTHYeCKUM OCHOBAM PA3BUTHSA NALMEHTA OT 3a4aTHA 10 CMEPTH.

Hamu  nporHosupyrorcs — cieylolle  BpEMEHHblE  JTambl  MOJATMOTOBKM M peau3aluu  3THX
BBIIIETIEPEYNCICHHBIX IPUHIUIIOB B MEIUIIMHCKOM MPAKTHKE C YUYETOM UX HAyYHO-TEXHUYECKOU TOTOBHOCTH.

2.1. Ha 6mmxaiimme 5-20 €T mpoJOIDKUTCS pa3padoTKa METOIOB JICUCHHS MallMeHTa IMyTEM BO3JCHCTBUS Ha
OOJILHOW OpraH TeHEPUPYEMBIMU H3JIYUYCHUSIMH OT YYaCTKOB IyIHOBUHBI, HO TOjJbko «I[IPIl» ¢ Hanbonbmici
KOHIIEHTpAIleH 3a4aTOYHBIX U CTBOJIOBBIX KJIETOK. K TakuM ydacTkaMm, 1O HallleMy MHEHHUIO, OTHOCHTCS: apTepuabHas
YacTh IYIIOBHHBI, OJIM3KON MO PACIOI0KEHHIO K HOBOPOXKACHHOMY, KaK HanOoJee DHEPreTHUeCKH cOalaHCUPOBaHHOM
obnacTu 3a CYET OTHOCHTEJIBHO MEHBILIEro JOMUHHMPOBAHUS MATEPUHCKOIO YaCTOTHO-BOJHOBOTO IHEPreTHYECKOIro
BO3JICHCTBUS Ha JKEHCKHE 23 XpOMOCOMBI B 46 XpOMOCOMHBIX Ha0opa B KJI€TKaxX MyMmoBUHKI cM. (puc. 4 u 5), [1].

'\l‘lynoqﬂble aptepum
N\ lNynoyHasa BeHa

BOpCUHKM XOpPHOHA,
cogepxawme cocyapl,
uaywme oT NynoemHbl

MNnayeHTapHaa neperopogKa

MaroyHasa BeHa MaroyHasa aprepusa

Puc. 4. opmuposanue nynogunvi smecme ¢ niooom
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ﬂynorman BEHa

ITynounnie
aprepuu

AMHMOH AMHHOH

BapTOHOB CTY/IEHR

Puc. 5. Kposomox 6 nynosune (vacmo puc. 4)

JlonoNHUTENPHO B 3TOT MEPUOJ NMPEACTOUT pa3pabdaTbiBaTh 00OPYNOBAaHME M TEXHOJIOTHH AJS pealn3aliu
YIpaBIeHUS MTapaMeTpaMH 4acTOTHOBOHOBOTO m3imydeHus oT «3K» m «CK». IIpu atoM ctuMynupyeTcs reHeparys
YaCTOTHO-BOJTHOBBIX 3HEProMH(MOPMAIMOHHBIX M3nydeHnd B camux «3K» m «CK». 3aTeM 3THMHU W3IydeHHSIMH C
MOJYYSHHBIMHU MapamMeTpamMH 00pabaThIBAIOTCSI B YCTAHOBJICHHBIX YaCTOTHBIX JHAINla30HaX MYTHUPOBABIINE KJIETKU B
npoOJIEMHBIX OpraHax MalieHTa, yCKOpsis B HUX MPOLECCHl aBTOJM3a U alloITo3a, IPUBOASIIMX K X rudenu. B urore
yMeHbIIaeTcs B OOJBHBIX OpraHax MalueHTa KOHIEHTpalKs MyTHPOBABLINX KIIETOK.

2.2. B o6amwkaiimme 15-40 ner HamMM NPOTHO3UPYETCS, YTO COBPEMEHHBIM MEAMIMHCKHUM HayKaM ¢
pUOOPOCTPOUTEISIM TPEICTOUT Pa3padOTaTh TEXHOJIOTMH M CHELHUAIbHOE OOOPYIOBAaHHWE IS BBINCJICHHS U JUIA
npakTadeckoro npuMmeHeHus «3K» n «CK» u3 mynosuHs! manuenTa. Lens 3Tux pa3paboTok ciexyromast:

2.2a. BplmennTh W3 TYMOBHHBI 3apOJBIIIEBBIE M CTBOJIOBBIE KIETKH, YTO YacTUYHO BO3MOXKHO YK€ B
HacTOsIIee BpeMs, NCTIONb3Ys, Hanpumep, I11[P-meTop!.

2.26. OmpenenuTh CIEKTPHl YaCTOTHO-BOJHOBBIX XapaKTEPUCTUK W IApaMETPOB XPOMOCOMHBIX HabOpOB
KJIETOK IO IIyHKTYy 2.2a TpH BO3ACHCTBMM HA HHUX Pa3IMYHBIX IIOJIEH: HEKOTOPHIE M3 KOTOPBIX CIEIYIOIIHUE:
3JIEKTPOMAarHUTHBIE (B TOM 4YHCIE JIa3epHBIE), MEXaHW4YecKHe (B T.4. aKyCTHYECKHe), TeMIlepaTypHble, MarHUTHBIE,
IpaBUTALIMOHHBIE, JICKTPOCTATUYECKHE U MHOTHE IPyTHe, B T.U. IOKAa HEU3BECTHBIE COBPEMEHHOH HayKe.

2.2B. YCTaHOBUTH XapaKkTep M3MEHEHUIl MapaMeTpoB W3JIydeHHH Mo 1. 2.26 XpOMOCOMHBIX HaOOpOB IOJ
BO3CHCTBUEM PA3IMYHOTO COUYETAHUS ITUX MOJIEH B PA3TMUHBIX COOTHOIIEHUSAX U MOIIHOCTSX.

2.2r. OnpenenuTs 3KCIEPUMEHTAIBHO U PAacUeTHBIM IyTeM, UCHOIb3ysa TeopeMy OMMbl Herep [5] 3HaueHus
IapaMeTPOB CTENEHHU NepeCTPYKTYUPOBAHHS BOJBI B KJIETKaX MallUeHTA.

PesynbraTel HaydHBIX wHcciemoBaHmd mo . 2.2a, 2.20, mw 2.2B, m 2.2.T TO3BOJAT B NEPCICKTHBE
UCTIONIb30BaTh, 3a(MKCUPOBAHHYI0 HAa HU(POBHIX HOCHUTEISIX, B TOM 4YHCJIE€ KOMIBIOTEPHBIX 4YMIax, MH(opmanuio
YaCTOTHO-BOJIHOBBIX napameTpoB «3K», npensaputensHo otaenus ux ot «CK», uz «I1PII». Xpanutbcs 311 napameTpsl
OynyT Ha IH(PPOBBIX JIEKTPOHHBIX HOCUTENAX MOXHU3HEHHO C TAIMEHTOM B 3JIEKTPOHHOM BHJE, 63 HE0OX0ANMOCTH
XpaHEHHs ITyNOBHHBI B KpHOOaHKaxX. DTOT )K€ MOAXOJ K XpOMOCOMaM M K CTPYKType Bojabl B «3K», mo Hamemy
MHEHHIO, HEOOX0IMMO NPUMEHSTh ¥ K N3MEPEHUIO CTPYKTYPhI BOJHOM cpeabl n B «3K» 1 kieTkax opraHu3ma B IIeJIOM.
Bcé, uTo MeHsieT KOHLIEHTPALUIO, COCTaB U CTPYKTYPY BOJHOM Cpe/ibl B KJIETKaX MHIMBUAA, JOJDKHO (DUKCHPOBATHCS U
KOHTPOJIMPOBATHCS PETYJIIPHO HAa NPOTSHKEHMH BCEH €ro >KM3HHU, T.K. CYIIECTBEHHOE M3MEHEHHE €€ CTPYKTYpHI, IO
CpPaBHEHHIO C ONTHMAIBHOW, OMACHO M MOXET NPHUBECTH K aKTUBHON MYTAIlMH KJIETOK U CHIDKEHHIO KOHIICHTPALUU
3I0OPOBBIX KJIETOK B OTAEIBHBIX OpTaHaxX B OpraHu3Me B IesIoM. [IpuMeHeHne Takol THarHOCTUKU C MCIIOJIb30BaBIIEH
napametpoB «3K» orT «[IPII» mO3BONMT KOJIMYECTBEHHO OIPECISATh YPOBEHb 3a00JIEBAEMOCTH KaXKJIOTO OpraHa
opranm3Ma nanuenrta. OIEHKAa ypOBHSI OTKJIOHEHHS OT HOPMAaJbHOTO JUISl JAHHOTO OpPraHM3Ma COCTOSIHHS, Kak IO
N3IIyYSHHUSM XPOMOCOMHBIX HAa0OpOB, TaK M MEpPECTPYKTYHPOBAaHMSA BOJBI JAaCT BO3MOXKHOCTH CBOEBPEMEHHO
IIPUMEHSATD JIeUeHHE M3ITydeHUsIMH oT «3K» mamueHTa u cymecTBeHHO NPOUINTE CPOK XXHM3HHU ITAIlEHTa B 3J0pPOBOM
COCTOSTHHH.

Ilocne co3maHMsi KOMIBIOTEPHOIH MpOrpamMMbl AJIsL JIedeHHs 4esioBeka ero coOcTBeHHBIMH «3K» m «CK»,
conepkamumucst B «IIPIT», a Tawke co3paHus HEOOXOAMMBIX AL 3TOTO OOOPYAOBaHUS M HPUOOPOB, TMOSIBUTCS
YHHUKaJIbHast BO3MOKHOCTH JICYUTh BCEBO3MOYKHBIE MTATOJIOTHH MAIlMEHTa Ha KIIETOYHOM M XPOMOCOMHBIX YPOBHSX.

3. XpaHeHHe MYNOBUHBI. B CBsI3U ¢ MePCIIEKTUBOI OPUEHTHUPOBOYHO Ha Oyvkaiimme 40 jeT B MEIUIIMHCKOM
MIPAaKTHKE 3HAYMUTEIHHOTO YBEIWYCHHS NPUMEHEHHS 3a4aTOYHBIX KIeToK u3 «[IPID», yTOUHHM KpaTko HEKOTOpHIE
MIOJIOXKEHNS 00 0TOOpE, JUTUTEIIFHOM XPaHEHWH W IPUMEHEHUH ITyTIOBHUHEI.

MBI moaTBEpIKIaeM 1eIecO00Pa3HOCTh COXPAHEHHS ITYTTOBHHBI OT HOBOPOXKICHHOTO YK€ B HACTOSIIEE BpeMs.

Heo0xoanMo OTMETHTBH, YTO 0 HACTOSAIIETO BPEMEHH yJalEHHAs IyNOBMHA, XpaHsAMascs B KpuobaHKax, 3a
pPEAKMM MCKIIIOYEHHEM, HE MapKHpYyeTCsi MMEHEM pOXIEHHOTO ¢ Hel MIIaJIeHI|a, HE COXpaHAETCs U HHUKAK He
HCTIONB3YyeTCsl B MPOLIECCe BCEeH )KU3HU 10 CaMOW CMEPTH POAMBLIETOCS C HEH MHIUBHUJIA.

3.1. YcnoBus 3aMOpO3KH

B TeueHne HECKONBKHMX CEKYH] KaKAbId (parMeHT IyHoBHHBEI (IpuMepHO OT 2-X 10 20-TH OTpPE3KOB,
COJIEpIKaINX ITyIIOYHYIO apTEpHUIO), OTPE3aHHBIH OT HOBOPOXJICHHOTO JIOJDKEH MapKHUpOBAaThCS M Pa3MEIaThCsl B
HEeOOJIBIION cocya, coaep X amuii B cebe B )KUIAKOW (ha3e MHEPTHBINA ra3 (JIydmie Bcero reimii). He mHepTHBIC XuIKNE
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ra3pl, B TOM YHCJE a30T, BOAOPOJ, YIJICKHCIBIH ra3, KUCIOPOA W T.J. CIIOCOOHBI TIOMEHSTH CTPYKTYpPY BOJIBI B
OTpE3aHHbIX KyCKax IIyIIOBHHBI, YTO W JenaeT HuX Malod(Q(eKTUBHBIMU IS JajdbHEHIIEro NpUMEHEHUS.
3aMopakMBaHHE OTPE3KOB ITyNOBHHBI JIOJDKHO MPOUCXOJUTh C MaKCHMaJIbHO BO3MOXKHOH CKOpocThio. [lpm
OTHOCHTEJIFHO MEIJICHHOM 3aMOPaXMBaHUU BHYTPH KJIETOK ITyITOBHHBI OYAET MPOUCXOAUTH 00pa30BaHHE KPUCTAIIOB
JbJa u3 Boabl. [Ipu 00pa3oBaHUM 3THX KPHCTAJUIOB U3 BOJBI BBIAEIAIOTCS MHOTHE NPHCYTCTBYIOILIME B BOJHOM cpexe
BelecTBa (OeNKH, YriIeBObl, )KUPHI U IpyrUe OpraHMYecKrue 1 HEOpPraHNIECKHe BEIeCTBa B MOHHBIX M MOJICKYJISIPHBIX
COCTOAHMAX). B pesynpraTe Hapymaercs CTpyKTypa BOIHBIX Cpel KJIETOK, KaK 3a4aTOYHBIX, TaK W APYTHX, a,
CIICOBATeNIbHO, M HMX YaCTOTHOBOJIHOBBIX IapaMeTpoB. I[l03TOMy HCIONB30BaHHE 3THX KYCKOB ITyHOBHHBI,
3aMOPOXKEHHBIX B HEIPABHIIFHOM PEXHME, [eTaeT NPUMEHEHHE STHX OTPE3KOB ITYIIOBHHBI JUIA JICUCHUS IAllMEHTOB
Mano3pPeKTHBHBIMH.

3.2. YcioBus pa3sMOpaKUBAHUS:

BrIOpaHHBIA TeMIepaTypHBIH PEeXHM IPH Pa3MOPAKUBAHUH OTPE3KOB ITYHNOBHHBI MU OOCIICNOBaHUS HIH
JIeYeHUs] NalMeHTa JI0JDKEH MAaKCUMaJbHO COXPaHHTh MX COCTaB M CTPYKTYPY BOJHOW Cpeibl B KJETKaX ITyIOBHHBI.
O/HaKO TEXHOJIOTWSI Pa3sMOPAKUBAHUS ITYIIOBUHBI TPEeOYeT JOMOJHUTENbHBIX HAYYHBIX MCCIECJOBAaHUN W YTOUHEHUS
PEKHMOB C YYE€TOM NEPECTPYKTYUPOBAHUS BOJIBI.

3akniouenue

B crarbe npuBezieH KpaTkuit 0030p MEAUIMHCKON NPAKTHKKA MPUMEHEHHS! CTBOJIOBBIX KJIETOK M3 ITyIOBUHHOM
kpoBu. OTMe4YeHa, Ha OCHOBAaHHH SKCIICPUMCHTAIBHBIX ITAHHBIX, Manas 3((EeKTHBHOCTb, a B psjie CIy4acB M
HETIPHEMJIEMOCTb, TIPUMECHEHHS TIPH JICYCHUH METOJa TPAHCIUIAHTOJIOTHH (pparMeHTaMH ITyTIOBHHBI, HE POJUBIICHCS C
TIAIIACHTOM.

CTpykTypa W CTPOCHHE XPOMOCOMHBIX HAa0OpPOB B sApaxX KICTOK pPacCMaTPUBAIOTCSI KaK KOMILICKCHI
HAaHOMETPOBBIX OMOAHTEHH. DTH OMOAHTEHHBI COCTOST M3 OCMKOB-THUCTOHOB, 00pa3yIOIINX MapaMarHUTHE CTEPKHU, U
00EpHYTHIX BOKPYT 3THUX CcTepkHeH Ha 1.4-1.7 obopota wactu Monekynbl JJHK. Takoit moaxon kK CTPOSHHIO XPOMOCOM
MO3BOJISIET PACCMAaTPHUBAaTh XPOMOCOMBI 1 XPOMOCOMHBIE HA0OPHI KaK YacCTOTHO-BOJIHOBBIE OMOKBAHTOBBIE T€HEPATOPHI
(u3nmyuaTenmu).

Bona B opraHu3Me M B KIIETKax OpraHu3Ma 4deinoBeka cocTaBisier Oosee 75 %. CTpyKTypHUpOBaHHE BObI
H3ITY4YCHUSAMH OT BHYTPEHHUX M BHEUIHMX JHEPrornoiell o0ecrnedrBaeT BO3MOXKHOCTh, C OJHON CTOPOHBI — Pa3BUTHUSA
OpraHM3Ma COIJIACHO 3aJIOKEHHOM B HEro IpHM 3adaTUH TeHETHYeCKOl Iporpamme, a ¢ JAPYrod CTOPOHBI —
MpHUCHOCOOIeHNsT OpraHm3Ma K cpefe oOWTaHWA. 3a CUeT MepecTPYKTYHpPOBaHUS BOIBI B KIETKE TOJ IEHCTBHEM
OKpY’KaIOIIeH Cpebl MPOUCXOANT Pa3BUTHE MYTHPOBABIIUX KICTOK B opraHu3Me. [IOBBIIICHUE BEIIIE ONTHMAIHLHOTO
YPOBHS KOHIIEHTPAIlMA MYTHPOBABIIHX KJIETOK B OpPraHU3ME CO3MAET YCIOBHS I CHHKCHUS YPOBHSA 3IOPOBBS
OpraHr3Ma M YMEHBIIICHUS POJODKUTEIFHOCTH €0 JKU3HU.

OTMEUYeHO, 9TO HEOOXOIUMOCTh YIYYIICHHS YaCTOTHO-BOJTHOBOT'O DHEPro OanaHca ImepecTpyKTypHUpOBaHHOM
Boabl ¢ TpaHcnoptHoii PHK BHe sipa KieTkw, COTNIacHO TEPMOTMHAMUYECKHM IMOIXOJaM, a TaKXKe MPHHIUIAM
CUMMETPHH U METOJINKaM, U3JI0)KEHHBIX B TeopeMax DMMbI HeTep, IPUBOIUT K HApYIIEHHUIO MTOPAIKA B HYKJICOTHIHBIX
MOCTIEIOBATENBHOCTAX pOXKAaromeiicss kieTkd. [Ipu 3TOM THpH HAKOMJICHWHM KPUTHYECKOH Macchl MYTHPOBABIINX
KJIETOK B TPOLIECCE UX JeNCHUS NPOUCXOIUT Pa3BUTHE MATOJIOTHHA B OpraHe.

OcHOBa MeXaHH3Ma pereHepaIy MOBPEXACHHBIX KJIETOK B OpPraHax MHAMBHAA 3aKJIIOYAETCs, IO HalleMy
MHEHHMIO, B YHUKAJIBHBIX CIIOCOOHOCTSAX BOJBI, B YACTHOCTH, BOJHBIX CPEl BHYTPH KIIETOK, K MEPECTPYKTYPHUPOBAHHIO B
OJaroNpUATHOM JJIsI OpraHU3Ma HalpaBJIeHHH IO/ BO3JACHCTBHEM YaCTOTHO-BOJIHOBBIX HM3ITyYCHHH, T€HEPHPYEMBIX
3a4aTOYHBIMHU KJIETKAMU U3 POXKICHHOH C HIM ITyITOBHHEI.

[IprMeHeHMe H3TYyYeHHH OT 3a9aTOYHBIX KJICTOK M3 IYNOBHHBI, POXKIEHHOH C MAIMEHTOM, TaeT BO3MOKHOCTD
PETYISPHO Ha MPOTSHKEHUHM BCEU KM3HM TMAIMCHTA MPOBOJWTH IHATHOCTHKY €ro opraHoB. [Ipm HeoOXommmocTH
OCYIIECTBIITh €r0o JICUCHHE IYTEM IEPEeCTPYKTYPHPOBAHUS B ONTHMAalIbHOM HAINpaBICHHH BOIBI B KIETKaX €ro
OONBHBIX OpraHoB. Takoe BO3JCHCTBHE W3IYYCHHH MPHUBOAWT K CHIDKCHHIO W30BITOYHON KOHIICHTpAIUH
MyTHPOBABIIMX KJIETOK B OONBHOM OpraHe M B OpraHusMe B IeioM. [IpuMeHeHHe 3THX METOJO0B IO3BOJIUT
CYIIIECTBEHHO MPOJJITUTh CPOKH €ro Xu3HH (MUHUMYM Ha 50 %) myTéM MepuoauvecKOro KOHTPOJS COCTOSIHHS €ro
OpTraHOB Ha KJIETOYHOM YPOBHE M JICUCHHUS B T€UCHNE BCEH )KU3HU OT POXKIACHHUS 10 CMEPTH.

[IpemnokeH OOWMH W3 BapMaHTOB HApe3KW W XpaHEHUS MYIOBHHHBIX OTPE3KOB B Cpele MHEPTHOTO Tasa
(Hampumep, Tenus), MpeaycMaTpUBAIONINNA 0COOBIE PEKUMBI OXJIAKIEHUS TIepe]] UX pa3MelleHHEM B KpHOOaHKaxX U
HarpeBa Mepes UCIOIb30BAHNEM OTPE3KOB ITYTIOBUHBI B JIEYEOHBIX IIEIIAX.

Hcnonp3oBanue NMpeyioREHHBIX METO0B 00pabOTKM OpPraHOB NalMeHTa H3JIyYEHUSIMH OT TE€HEPUPYEMBIX
3a4aTOYHBIMM W CTBOJIOBBIMU KJIETKAMH POXAEHHOW C HHUM HYIOBHUHBI C BBICOKOM BEpPOSTHOCTHIO MOTYT CTaTrh B
ommkaiimme 15-40 1eT 0OCHOBOW MEIHUIMHEI Oy TYIIETO.

@dukcanus ¥ COXpaHeHHE B 3JIEKTPOHHOM BHJIE NTApaMETPOB M3ITyYCHHH XPOMOCOMHBIX HA0OPOB 3a4aTOYHBIX
KJIETOK, a TAK)K€ XapaKTEPUCTUK CTPYKTYPUPOBAHHON BOJBI B 3a4aTOYHBIX KJIETKaX MHAMBHU/IA MO3BOJIUT B NEPCIIEKTUBE
KOPEHHBIM 00pa30M N3MEHUTh BO3MOKHOCTH Pa3BUTHS YEJIOBEUECKON IMBHIIM3ALINH.
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Abstract. The article evaluates the main biophysical factors affecting the effectiveness of treating a patient
with rudimentary and stem cells from the umbilical cord born with him for a significant improvement in his health and
life expectancy. The causes of cell mutations in the patient's body are considered, as well as methods for preventing or
leveling the consequences of the processes of cellular mutations in his body. For the effective treatment of the patient's
organs, the determining role of the frequency-wave effect on them of radiation from the chromosomes of rudimentary
cells, considered as bioquant generators, is shown. These radiations restructure intracellular extracellular water,
providing acceleration of autolysis and apoptosis of mutated cells, leading to their death. There is an increase in the
concentration of healthy cells in the organs. When calculating the efficiency of the restructuring of water by radiation
from chromosomes, algebraic approaches set forth in the theorems of Emmy Noether were used. The modes of freezing,
storage and defrosting of umbilical cord segments for further use in the treatment of the patient are proposed. Other
promising areas of application of frequency-wave radiation from chromosomal sets of rudimentary cells are given.

Keywords: embryonic and stem cell, zygote in the umbilical cord, chromosome sets as bioquantum generators,
structured intracellular water, germ cell treatment.
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life expectancy. The causes of cell mutations in the patient's body are considered, as well as methods for preventing or
leveling the consequences of the processes of cellular mutations in his body. For the effective treatment of the patient's
organs, the determining role of the frequency-wave effect on them of radiation from the chromosomes of rudimentary
cells, considered as bioquant generators, is shown. These radiations restructure intracellular extracellular water,
providing acceleration of autolysis and apoptosis of mutated cells, leading to their death. There is an increase in the
concentration of healthy cells in the organs. When calculating the efficiency of the restructuring of water by radiation
from chromosomes, algebraic approaches set forth in the theorems of Emmy Noether were used. The modes of freezing,
storage and defrosting of umbilical cord segments for further use in the treatment of the patient are proposed. Other
promising areas of application of frequency-wave radiation from chromosomal sets of rudimentary cells are given.

Keywords: embryonic and stem cell, zygote in the umbilical cord, chromosome sets as bioquantum generators,
structured intracellular water, germ cell treatment.

Introduction

It is known in medical practice to use the transplantation of umbilical cord fragments containing stem cells into
the area of the affected organ. It’s very painless and economically affordable for each person, his parents or state
medicine to obtain and preserve rudimentary and stem cells from the umbilical cord for a newborn with an individual's
umbilical cord. However, at present, a low percentage of successful use of cord blood stem cells for therapeutic
purposes is generally known, estimated at approximately (17 %). In some cases, transplantation of these cells to the
patient leads to the development of pathologies at the cellular level, including oncological diseases.

As a result of our studies on piglets, it was found that the degree of treatment effectiveness with umbilical cord
cells largely depends on the level of kinship of the piglet-patient and the umbilical cord. We published the results of the
research and analysis in [1]. Therefore, it is important to determine the possibilities of increasing the effectiveness of
the use of rudimentary and stem cells from the umbilical cord born with him for the treatment of the patient. This is do
with evaluating the structural features and physical properties of the minifragments of chromosome sets, which we
consider as nanometer bio antennas with certain frequency-wave characteristics of radiation.

The authors take as the basis of the mechanism of regeneration of damaged cells in the organs of an individual
the unique ability of water, in particular aqueous media in cells and in individual fragments of cells, to structure. In
addition to the term "structured water", the following terms are often used in written and oral sources: "liquid crystal
state of water", "charged water”, "living water", "dead water", etc. At the same time, it is taken into account that the
restructured water is able to maintain an energy-wave state for a certain time, formed under the influence of external
frequency-wave radiation. The evaluation of the possibility of using the effects of biowave energy fields from chromo-
somic sets of rudimentary and stem cells from the umbilical cord of the patient to target the patient's diseased organs in
order to optimize the ratio of the concentration of mutated and healthy cells in it.

The main part

I. Natural principles of functioning of living organisms on Earth

On the Earth, many principles implemented by Nature to maintain biological processes in various organisms
remain in a little-changing form for thousands and millions of years and are accepted by us as the truth. In this article, to
explain the prospects of using rudimentary and stem cells in modern medicine from the umbilical cord, we use the
following three principles created by nature:

I-1. The presence of chromosome sets in all unicellular, unicellular and multicellular creatures.

I-2. The water content in each living creature ranges from 46 % to 99.8 % of its total mass.

I-3. The isolation of millions of spermatozoa in mammals during conception, rather than several tens or

© Genel L.S., Rudenko V.L. / Tenens JI.C., Pynenko B.JI., 2022
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hundreds, which would be enough for competition according to Darwinist approaches.

The above principles are critically important for substantiating the methodology for improving the
effectiveness of treating patients with rudimentary and stem cells from the umbilical cord born with him ("UCBP" — the
umbilical cord born with the patient) for the following reasons:

I-1.1. The structure and structure of chromosomes and chromosome sets are considered by us as complexes
consisting of many nanometer antennas (solenoids). At the same time, each antenna consists of ferromagnetic rods of
histone proteins and a part of the DNA molecule wrapped around this rod with a length of 11 nanometers by 1.4-1.7
turns (Fig. 1), [7]. The general structure of chromosome sets is shown in Fig. 2. Figure 2 shows the structure of
chromosome sets sequentially from nucleotides to their placement in the cell nucleus. The chromosomes themselves
and chromosome sets in unicellular, unicellular and multicellular organisms (including cells, prokaryotes and
eukaryotes) are considered as frequency-wave biogenerators consisting of a complex of these antennas (Fig. 2), [2]. At
the same time, the nucleotide sequences in nanometer antennas determine the frequency-wave features of the radiation
of chromosome sets for each cell of the body.

10 2 MO/IeKY/Ibl KaXA0ro U3
H2A, H2b, H3, H4

<«— 11nm—*| 11-nm cnupanb
30-nm cnupanb

«ax «b»

Fig. 1. The structure of nanometer fragments of the chromosome in which histone proteins together with DNA fragments
participate in the formation of solenoids-antennas (“a”’) and complexes of several antennas (“b”) [T]
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Fig. 2. Nucleic acids, DNA, histone proteins, antennas (in Fig. 1), —
a chromosome consisting of antennas, chromosome sets in the cell nucleus [2]

1-2.1. The human body contains from 75 % to 85 % of water. Such a high water content in a person dictates the
particular importance for the individual of the quality contained in it. We pay special attention to the structuring of the
aquatic environment in the individual's body: in cells, in organs, in the body as a whole — as the most important
essential factor affecting the condition and development of the body.

Water in the body is structured:

In the nuclei of cells — their own chromosome sets located in the nuclei of cells, which are frequency-wave
bioguant generators. Their radiation structures the water inside the cell nucleus. In a cell outside the nucleus, where new
cells are formed, we pay attention to the importance of the following circumstance: water is structured not only by the
cell nucleus, but also by other influences, including waves of energies of various nature from internal and external
environments.

Structuring of water is carried out by irradiation:

I -2a. From the internal environment of the body with:

— cells, tissues, organs of the body, bone, brain and spinal cord, blood, lymph, heart, skin, liver, kidneys,
muscle tissue, microorganisms, etc.;

— what is loaded into the body from the outside: air, water, food and what is being prepared for excretion from
the body outside.

2b. From external environments of the body with:

— remote external environment: cosmic radiation, sun, moon; aboveground and underground water-containing
areas of the Earth of various nature, atmosphere, temperature, pressure, humidity, etc.;

— close external environment: linen, clothes, walls, ceiling, floor, furniture, dishes, etc.;

— speech, actions, bodies of surrounding people: family, passers-by, in transport, at meetings at work, school,
concerts, prayer halls, sports events, etc.;
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— fields from living beings: domestic and wild animals (mammals, fish, birds, insects) plants, microorganisms, etc.

All the fields from the internal and external environment mentioned above, during the life of an individual's
organism, restructure the water in his body. At the same time, the rapid restructuring of water in the body in minutes,
hours and days under the influence of external and internal factors includes the body's immune system. Reacting to this,
the body's immunity changes its own temperature, secretes liquids, gases, enzymes, etc., etc. However, the timing of the
restructuring of water in the body for weeks, months and years is comparable to the timing of reproduction and cell
death in the body. And neither the individual nor medicine currently pay due attention to the consequences of these
long-term processes of restructuring water in the body. Newly born cells from RNA, under the influence of this
restructured water, adapt the structure of chromosomes by changing their nucleotide sequences. As a result, the dividing
cells of the body mutate and at the same time are better frequency harmonized to new external conditions. This happens
according to the principles of biochemistry and thermodynamics, based on the minimization of Gibbs energy in
fragments and throughout the system.

To calculate the level of water restructuring under the influence of various frequency wave radiation, the
application of algebraic approaches described in [4] and in the theorems of Emmy Noether is promising. [5]. These
algebraic approaches allow us to calculate the degree of frequency-wave harmonization of restructured water in a cell
outside the cell nucleus and RNA molecules. After that, you can calculate the probability of being born from RNA of a
healthy or mutated cell. During the implementation of the processes of adaptation of the organism to the above changes
in natural external conditions due to the birth of mutant cells, harmonized with the water restructured by external
influences, the organism currently lives in its usual unfavorable external environment for an average of 60-80 years.
However, the life expectancy will be significantly longer, with an optimal concentration in his body of healthy (non-
mutated) cells and mutated cells harmonized with unstructured water.

Currently, science and medicine do not pay enough attention to the structure of the aquatic environment in the
body of living beings, although they have begun to use new types of devices and equipment with various effects on the
body for the treatment of patients: laser, acoustic, magnetic, etc. The effects of these devices actively structure the water
in the body, which is not fixed in any way.

I-3.1. Isolation of an excessive number of spermatozoa during conception

An explanation of this fact is given in the authors' article "The effectiveness of umbilical cord treatment” [3]. It
consists in the need for frequency-wave energy support of 23 male chromosomes in the rudimentary cell during its
movement through the reproductive female organs before the formation of the umbilical cord [7]. This support is
provided by quanta of energy emitted by dying spermatozoa, supporting the nucleotide states of male chromosomes in
the rudimentary cell, and then in the blacyst.

At the moment of conception, millions of sperm from a man enter the reproductive organs of a woman (see
Fig. 3), which has only from 1 to several eggs with 23 female chromosome sets ready for fertilization [6].

In a female egg fertilized by a single sperm, the first cell of the future organism (zygote) is conceived. And in
this one cell there is already a complete diploid chromosome set of 23 female and 23 male chromosomes, optimal for
the future organism throughout its life. This cell with a complete chromosomal set begins to divide in accordance with
the program set by the chromosomal set [7] forming blacysts. After a few days, the blastocyst reaches the placenta in
the uterus and the formation of the umbilical cord begins.
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Fig. 3. The processes of sperm distribution in female organs during ovulation and fertilization [6]

From the moment the umbilical cord begins to form, a small number of rudimentary cells ("RC") enter the
umbilical cord tissue. In the future, stem cells ("SC") are born in greater numbers in the umbilical cord. In SC, the
energy balance between the chromosome sets of the father and mother (in chromosome sets in cell nuclei) is disrupted
in favor of the female part of the chromosomes. This is due to the fact that a common circulatory system with the
maternal organism begins to form in the umbilical cord of the fetus, which, through the structuring of water in the
umbilical cord cells with frequency-wave energy, structures and harmonizes the female 23 chromosomes better than the
male 23 chromosomes.
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2. Time stages of preparation for the implementation of effective treatment of the patient with
rudimentary cells from his umbilical cord

We propose to use for the treatment of patients the energetic effects of radiation from chromosomal sets of
rudimentary "RC" (first of all) and stem cells "SC" (second of all) from the umbilical cord born with the patient
"UCBP". The effects of radiation are directed to the areas of his organs with damaged or mutated cells. The basis of the
mechanism of regeneration of damaged cells in the organs of an individual lies, in our opinion, in the unique abilities of
water, in particular water media inside cells, to structure. The restructuring of water in the optimal direction for the
body of a particular patient occurs under the influence of frequency-wave radiation generated by chromosomal sets of
"RC". This approach justifies the possibility of achieving a significant increase in longevity by using these cells from
the "UCBP". It is the "RC" that best meet the genetic foundations of the patient's development from conception to
death.

We predict the following time stages of preparation and implementation of these principles in medical practice,
taking into account their scientific and technical readiness.

2.1. For the next 5-20 years, the development of patient treatment methods will continue by exposing the
diseased organ to generated radiation from the umbilical cord sites, but only "UCBP" with the highest concentration of
rudimentary and stem cells. Such areas, in our opinion, include the arterial part of the umbilical cord, which is close in
location to the newborn, as the most energetically balanced area due to the relatively lesser dominance of the maternal
frequency-wave energy effect on the female 23 chromosomes in 46 chromosome sets in the umbilical cord cells, see
(Fig. 4 and 5), [1].
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Fig. 4. Formation of the umbilical cord together with the fetus [1]
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Fig. 5. Blood flow in the umbilical cord (part of Fig. 4) [7]

Additionally, during this period, it is necessary to develop equipment and technologies for the implementation
of the control of the parameters of the frequency-wave radiation from "RC" and "SC". At the same time, the generation
of frequency-wave energy-informational radiation in the "RC" and "SC" themselves is stimulated. Then these radiations
with the obtained parameters are processed in the established frequency ranges of mutated cells in the problematic
organs of the patient, accelerating the processes of autolysis and apoptosis in them, leading to their death. As a result,
the concentration of mutated cells in the patient's diseased organs decreases.

2.2. In the next 15-40 years, we predict that modern medical sciences and instrument makers will have to
develop technologies and special equipment for the isolation and practical application of "RC" and "SC" from the
umbilical cord of the patient. The purposes of these developments are as follows:

2.2a. To isolate germ and stem cells from the umbilical cord, which is partially possible already at present,
using, for example, PCR methods.

2.2b. To determine the spectra of frequency-wave characteristics and parameters of chromosomal sets of cells
according to paragraph 2.2a when exposed to various fields: some of which are as follows: electromagnetic (including
laser), mechanical (including acoustic), temperature, magnetic, gravitational, electrostatic and many others, including as
yet unknown to modern science.
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2.2c. To establish the nature of changes in radiation parameters according to p. 2.2 b of chromosome sets under
the influence of a different combination of these fields in different ratios and capacities.

2.2d. To determine experimentally and computationally, using the theorem of Emmy Noether [5], the values of
the parameters of the degree of restructuring of water in the patient's cells.

The results of scientific research on paragraphs 2.2a, 2.2b, and 2.2c, and 2.2.d will allow in the future to use
the information of the frequency-wave parameters of the "RC" recorded on digital media, including computer chips,
after separating them from the "SC", from the "UCBP". These parameters will be stored on digital electronic media for
life with the patient in electronic form, without the need to store the umbilical cord in cryobanks. The same approach to
chromosomes and to the structure of water in the "RC", in our opinion, should be applied to the measurement of the
structure of the aquatic environment and in the "RC" and the cells of the body as a whole. Everything that changes the
concentration, composition and structure of the aquatic environment in an individual's cells should be recorded and
monitored regularly throughout his life, because a significant change in its structure, compared with the optimal one, is
dangerous and can lead to active cell mutation and a decrease in the concentration of healthy cells in individual organs
in the body as a whole. The use of such diagnostics using the parameters "RC" from "UCBP" will allow quantifying the
level of morbidity of each organ of the patient's body. Assessment of the level of deviation from the normal state for a
given organism, both by the radiation of chromosomal sets and the restructuring of water will make it possible to timely
apply radiation treatment from the patient's "RC" and significantly extend the patient's life in a healthy state.

After creating a computer program for treating a person with his own "RC" and "SC" contained in the "UCBP",
as well as creating the necessary equipment and devices for this, a unique opportunity will appear to treat all kinds of
pathologies of the patient at the cellular and chromosomal levels.

3. Storage of the umbilical cord. In connection with the prospect of a significant increase in the use of
rudimentary cells from "UCBP" in medical practice for approximately the next 40 years, we will briefly clarify some
provisions on the selection, long-term storage and use of the umbilical cord.

We confirm the expediency of preserving the umbilical cord from the newborn at the present time.

It should be noted that to date, the removed umbilical cord stored in cryobanks, with rare exceptions, is not
marked with the name of the baby born with it, is not preserved and is not used in any way throughout life until the
death of the individual born with it.

3.1. Freezing conditions

Within a few seconds, each fragment of the umbilical cord (approximately from 2 to 20 segments containing
the umbilical artery) cut off from the newborn should be marked and placed in a small vessel containing an inert gas in
the liquid phase (preferably helium). Non-inert liquid gases, including nitrogen, hydrogen, carbon dioxide, oxygen, etc.
are able to change the structure of water in the cut off pieces of the umbilical cord, which makes them ineffective for
further use. The freezing of the umbilical cord segments should occur as fast as possible. With relatively slow freezing,
ice crystals will form from water inside the umbilical cord cells. During the formation of these crystals, many
substances present in the aquatic environment (proteins, carbohydrates, fats and other organic and inorganic substances
in ionic and molecular states) are released from the water. As a result, the structure of the aqueous media of cells, both
rudimentary and other, and, consequently, their frequency-wave parameters, is disrupted. Therefore, the use of these
pieces of umbilical cord frozen in the wrong mode makes the use of these segments of the umbilical cord for the
treatment of patients ineffective.

3.2. Defrosting conditions:

The selected temperature regime during defrosting of umbilical cord segments for examination or treatment of
the patient should preserve their composition and structure of the aqueous medium in the umbilical cord cells as much
as possible. However, the technology of defrosting the umbilical cord requires additional scientific research and
refinement of modes, taking into account the restructuring of water.

Conclusion

The article provides a brief overview of the medical practice of using stem cells from umbilical cord blood. On
the basis of experimental data, the low effectiveness, and in some cases the unacceptability, of using the method of
transplantology with fragments of the umbilical cord that was not born with the patient was noted.

The structure of chromosome sets in cell nuclei are considered as complexes of nanometer bioantennas. These
bioantennas consist of histone proteins forming paramagnetic rods, and parts of the DNA molecule wrapped around
these rods for 1.4-1.7 turns. This approach to the structure of chromosomes allows us to consider chromosomes and
chromosome sets as frequency-wave bioquant generators (emitters).

Water in the body and in the cells of the human body contains more than 75 %. Structuring of water by
radiation from internal and external energy fields provides an opportunity, on the one hand, for the development of the
organism according to the genetic program embedded in it at conception, and on the other hand, for the adaptation of
the organism to the environment. Due to the restructuring of water in the cell by the action of the environment, the
development of mutated cells in the body occurs. An increase above the optimal level of the concentration of mutated
cells in the body creates conditions for a decrease in the level of health of the body and a decrease in its life expectancy.

It is noted that the need to improve the frequency-wave energy balance of restructured water with transport
RNA outside the cell nucleus, according to thermodynamic approaches, as well as the principles of symmetry and
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methods set out in the theorems of Emmy Noether, leads to a violation of the order in the nucleotide sequences
of the nascent cell. At the same time, with the accumulation of a critical mass of mutated cells in the process of their
division, pathologies develop in the organ.

The basis of the mechanism of regeneration of damaged cells in the organs of an individual lies, in our opinion,
in the unique abilities of water, in particular, water media inside cells, to restructure in a favorable direction for the body
under the influence of frequency-wave radiation generated by rudimentary cells from the patient’s umbilical cord.

The use of radiation from rudimentary cells from the umbilical cord born with the patient makes it possible to
regularly diagnose his organs throughout the patient's life. If necessary, to carry out his treatment by restructuring in the
optimal direction of water in the cells of his diseased organs. Such exposure to radiation leads to a decrease in the
excessive concentration of mutated cells in the diseased organ and in the body as a whole. The use of these methods
will significantly prolong his life (at least by 50 %) by periodically monitoring the state of his organs at the cellular
level and treatment throughout his life from birth to death.

One of the options for cutting and storing umbilical cord segments in an inert gas environment (for example,
helium) is proposed, which provides for special cooling modes before placing them in cryobanks and heating before
using umbilical cord segments for medicinal purposes.

The use of the proposed methods of treating the patient's organs with radiation generated by rudimentary and
stem cells of the umbilical cord born with him, with a high probability, can become the basis of the medicine of the
future in the next 15-40 years.

The fixation and preservation in electronic form of the radiation parameters of chromosomal sets of
rudimentary cells, as well as the characteristics of structured water in the rudimentary cells of an individual, will
radically change the possibilities of the development of human civilization in the future.
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HEPCIIEKTUBBI IPUMEHEHUA KJIETOK ITYTIIOBUHbBI
UL AJMATHOCTUKU U JIEYEHUS TALHTUEHTA

JI.C. FEHe.Hbl, B.JI. Pyz[emco2
! KaHIMIaT TEXHHYECKHUX HAYK, TeHEPAbHBII THPEKTOP,
akaJeMuk Poccuiickol akaJeMuu HayK U UCKYCCTB,
akaJeMuk MexxyHapoJIHOH akaJeMHH X0JI0/1a, 2 CTaplUUil HAY4YHBIN COTPYAHUK
000 «Crnexrporutact» (Mocksa), Poccus

Aunnomayusn. B cmamve npoussedena oyenka OCHOBHBIX OuouU3UUECKUX (HaKmMopos, GIUAWUX HA
aghpexmusHOoCmb NeyeHuss nayuenma 3a4amoyHbIMU U CMBOI08bLIMU KIEMKAMU U3 PONXCOEHHOU C HUM NYROGUHbL O
CYUWIeCMBEHHO20 YIYYIUEHUs €20 300P08bsL U NPOOOJIHCUMENbHOCMU JCU3HU. Paccmompenvl npuyunsl Mymayuii Kiemok
6 Op2anuzMe NAyUenma, a maxice Memoobl RPeOYnPeN’COeHUs Wil HUBEIUPOBAHUsL NOCLEOCHEULL NPOYECCO8 KIENOUYHbIX
mMymayuii 8 e2o opeanusme. [na 3ppexmusnHozo neuenus opeanos NAYueHma NOKA3aHA Onpedenarwds pob
4ACTNOMHO-B0IHOB020 B030€UCMBUSA HA HUX USLYUEHUL OM XPOMOCOM 3A4UAMOYHBIX KIEeMOK, PACCMAMPUBAEMBIX KAK
buoxeanmosvie 2eHepamopuvl. IDmu  UZTYUEHUs NepecMmpyKmypupyiom HYMPUKIEMOUHYIO 6HeA0epHYIo 800,
obecneuugas ycKOpeHue npoyecco8 demouUsd U Aanonmosd Mymuposasuiux KiemokK, NpUBoOAWUx ux Kk eubenu.
IIpoucxooum pocm  Kowyenmpayuu 300po6blX Kilemok 8 opeanax. Ilpu pacuemax 3¢gexmusnocmu
nepecmpyKmyupo8anusi 600bl U3LYYEHUIMU OM XPOMOCOM UCNONb308AIUCH Al2eOpauyeckue nooxXoovl, U3NIONCEHHbIE 8
meopemax Ommel Hemep. [Ipednodicenvt pedxcumvl 3aMOpAdiCUBAHUS, XPAHEHUS U PASMOPAICUBAHUSL OMPE3KOE
nYnoGuHsl 01 OaNbHelule2co UCNOIb308aHUS Npu JiedeHuu nayuenma. Ilpueedenvl Opyeue nepcnekmughvle 001acmu
NPUMEHEHUs. YACMOMHO-80IHOBbIX U3TYYEHUL O XPOMOCOMHBIX HADOPO8 3a4aAmOYHbIX KIeMmOK.

Knrouesvie cnoea: 3auamounas u cmeonosas Kiemkd 6 NynoGuHe, XpOMOCOMHbIU HAOOP KAK OUOKEAHMOBbII
2eHepamop, CMpPYKmMypupoSaHHAs. 6HYMPUKIEMOYHAS 8004, JeUeHUe 3a4amOYHbIMU KIeMKaMU, NPOOOIICUMENbHOCHb
JHCUBHU.
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