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PUZNUKO-MATEMATUYECKHUE HAYKHA

YHUBEPCAJBHBIE 3AKOHBI CTPYKTYPUPOBAHHOI'O BAKYYMA:
AJIb®A - MATEPUS
Jlebenes B.H.

Jlebeoes Braoumup Huxonaesuu - cmapuuii npenooasamen,
JloHeyxuii 2ocyoapcmeeHHblil yHusepcumen,
2. Jloneyx

Annomayusn: >ma paboma s6usLeMcst NPOOONNCEHUEM CMAMblU, ONYOIUKOGAHHOU 8 JICYpHATe
«IIpobnemor nayxuy Nel(82) za 20242, nocesueHHol cUnomemuyecKkum CmpyKmypHoiM Qopmam
Qusuueckoco eakyyma [1]. Vuuxanvnas mounocms ypagHeHuii O1si pacuema Macc aopoHO8
00yCN0671eHa UCRONb308AHUEM 3AKOHO8 COXPAHEHUS. U (YYHOAMEHMANbHBIX KOHCmanm. /[ ebl600a
IMUX ypasHeHuti Oblio HeOOXOOUMO KAPOUHATLHO NEPEOCMBICIUMb PO «OUEBUOHBIX UCTURY, - 6
NPOMUSHOM Cydae peulenue 3a0ayu ObLI0 Obl He603MOJCHO. B pesyismame, Oonvuwiyio wacmo
OaHHOU pabompl 3aHsNA KPUMUKA O08YX, NPEONONONCUMENTLHO, OUWUOOUHBIX 2UNOME3, HA36AHHbIX
Ganmomamu; cobCMBEHH020 MOMEHMA UMNYIbCA U MeMHOU dHepeuu. Ha nepewiti 632150, smu
npobaemvl Oaneku Opye om Opyed, OOHAKO OHU OKA3ANUCL Hepa3pblHO e3aumocsesazansl. K
OPUSUHATLHBIM Pe3YTIbMAMam OMHOCUMCS. MAKIICe BbIYUCIEHUE MAZHUMHO20 paduyca npomoHd
Tym = 0,8637836...(¢m).

Kniouesvie cnosa: pacuem macc aoponos, cOOCMEEHHbI MOMEHM UMNYIbCA, 0 — Mamepus,
MeMHas JHepeusi, MeMHAs Mamepusi, AKCUOH, MASHUMHBIL pAOUyc NPOMoHA.

UNIVERSAL LAWS OF STRUCTURED VACUUM: ALPHA MATTER
Lebedev V.N.

Lebedev Viadimir Nikolaevich - Senior lecturer,
DONETSK STATE UNIVERSITY,
DONETSK

Abstract: this work is a continuation of the article published in the journal "Problems of Science"”
No. 1(82) for 2024, devoted to hypothetical structural forms of physical vacuum [1]. The unique
accuracy of the equations for calculating the masses of hadrons is due to the use of conservation
laws and fundamental constants. To derive the equations, it was necessary to radically rethink a
number of obvious truths, otherwise the solution of the problem would have been impossible. As a
result, most of this work has been devoted to criticizing two supposedly erroneous hypotheses
called phantoms, its own angular momentum and dark energy. At first glance, these problems are
far from each other, but they turned out to be closely interrelated. The original results include the
calculation of the magnetic radius of the proton Ty, = =0.8637836...(fm).

Keywords: calculation of masses, intrinsic angular momentum, o — matter, black energy, dark
matter, axion, magnetic radius of a proton.
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Brenenne

Bo03MOXHO, CYIIECTBYIOIINE CETOJHS HECTHIKOBKH (DU3UYECKONH KapTHHBI C PEaTbHOCTHIO
00yCIIOBIICHB HEOOOCHOBaHHBIM 3a0BCHUEM HJICH, B YACTHOCTH, BhICKa3aHHBIX [loiem upakom [2].
B pesysnprare Ha CBET MOSBHIIOCH HECKONBKO (PAHTACTHYCCKHUX CYIIHOCTEH. VX eTUHCTBEHHOU
3a7a4ell SBISETCS KOCMETUYECKasi PETYIIh BO3HHUKIINX MPOBAIOB. Y HUYTOXCHUE TAaKUX (hAaHTOMOB,
KaK HampuMmep Teryiopojia, B MPOIUIOM IMPOUCXOIMIO €CTECTBEHHBIM IyTeM IO Mepe H3y4YeHHS
SIBJICHHS, B KOHTEKCTE TAHHOH paboThI, - MPH BHIBOJIC YPABHEHHI JIJISI BRIYUCIICHHUS MAacC aJIpOHOB.



VYpaBHeHUs, TpelcTaBiIeHHbIe B pabore [l], ompemensioT Maccy IIOKOSI KaK BEIHYHHY
NPONOPLMOHANBHYIO PAa3HOCTH MEXKIY KOHCTAaHTOW W «OpOMTanbHBIM mapamerpom». Llenbio
JTaHHOW paloOTBl SBIJISIETCS BBIBOJ PAa3HOCTHOTO YpaBHEHHS M aHAJIM3 HEKOTOPBIX CJEJCTBUI
NPE/TI0KEHHOM TUIIOTE3bI.

Onpenenenue o MaTepuu

[IpennonoxnuM, uto B [lepBoponHoii cybctanmmm O6b6ut0 Heuto, Ha30BEM 3TO «o - MaTepUEH».
ITycts B Hauane o - MaTepus mpeacTaBisiiza co00i MHOXKECTBO TOYEUHBIX YACTHUII, HMeJIa HU3KYIO
IUIOTHOCTh W Maccy ONM3KYI0, HO HE paBHYIO HYINO. B pesymnbraTe (TpaBUTalMOHHOTO?) CHKATHSL,
00BEM TEPBOPOTHOTO OOBEKTAa Hayal YMEHBIIATHCSA, a JAaBICHHUE M TemIieparypa pactu. Yacte
MOTEHIMAIBHOW 3HEpruu ObuTa NMpeoOpa3oBaHa B KHHETHUYECKYIO SHEPTHIO BPAIICHHS, Hadald
¢dopMupoBatecst mapbl 0asWCHBIX Koien. [Ipw mampHEWIIeM CXAaTHH CKOPOCTh BPAICHUS
YBEJIMYHMIACH M BIUIOTHYIO TPUOIN3MIACH K CKOPOCTH CBETa, Macca 4acTHI] 0. — MaTepUH 3a CUET
penATUBUCTCKOTO 3 (PeKTa 3HAYNTEIHFHO BO3pOCiIa.

B HEKOTOPBI MOMEHT BpEMEHU OOBEKT pa3pyLIMiICs, 1 HAKOIUICHHAs! SHEPTHsl 0CBOOOIMIACH B
¢dopme: Gazuca (map KoJsel), CO3JABIIMX Halle IPOCTPAHCTBO, pa3leieHHOro Oasuca (3apsiioB
Jlupaka), cO3aBIIMX 3JEMEHTapHbIE YacTUIBl, ¥ OCTATKOB IEPBOPOIHOI (0e3 cnHHOBOW) o —
MaTepuH WIN «TeMHOM MaTepun». Havancs uuki pacmmpenus BeenenHoit.

ITosiBJ1eHMe HA0JIIOAaeMOIi MAaCChI YACTHIY

Bocmonb3yemest OIEHKOH Macchl YaCTHIBI 00 — MAaTEPHH («aKCHOHA») M, MpUMEpHO paBHOH 10
MWUIHAPAHBIM JOJISAM MAacchl 3JEKTPOHa M,, BEIMONHEHHOH B pabore [3]. Torma yxe npu
JIOCTHKECHUM . — MaTepueil Macchl 3JIEKTPOHA, OTHOLIEHHE OpPOMTANBbHONH CKOPOCTH K CKOPOCTH
cBeTa OyJeT OJIM3KO K eTUHHMIIC:

c= [1-

(1

mgw |Q§N
IR
=y

B 3aBucumocTH OT KOOpAMHAT Bo BceneHHoil, pagumyc Oasuca OyAeT H3MEHATHCH, HO
MIPOM3BEACHNE MACChl Ha PaANycC, BCICACTBHE 3aKOHA COXPAaHEHUSI MOMEHTA UMITYJIbCa, OCTAHETCS
MIOCTOSIHHBIM:

M, - Ry, = const, 2)

rane: My, Ry — COOTBETCTBEHHO: HEKOTOpas EAMHHUIIA Macchl M paguyc 3apsjga Oasuca.
V3MeHeHHe paguyca BEI30BET H3MEHEHHE MACCHI:

My = (M + my,). 3)

ITpn sTtom «Habmogaemas mMacca» m, HMMEET CMBICT HE KaK aOCONIIOTHAs BEJIMYMHA, a Kak
Pa3sHOCTh MEX/Ty Maccoil Ha HEKOTOPOM paJiyce 7, W eIMHHUIEeH MaccChl, 3aJlaHHOW Oa3MCHBIM
panuycoM R, T.e. ©I3MEHEHHEM OTHOCHTEIHHO ITPOCTpaHCTBa («(hoHaY):

My Ry =My -1, = (My+m,) -1, =const. (4)

my =My (Z-1):7 =X, )

X Ro
Tak xak MOMEHT UMIyJbca 3apsnoB [lupaka paBeH KOHCTaHTE, TO ypaBHEHHSA (4,5) SBISIOTCS
YHUBEPCATBHBIMA, W OyAYyT BBIMOIHATECS C TOYHOCTHIO, ONpEEIIeMON CTaOMIBLHOCTBHIO
noctosiHHOM [lnanka.
basucHoe TPOCTPAHCTBO BHIMONHIET (YHKIUIO CPEIHECTATUCTHUECKOTO BhIPABHUBAHHUS
MOMEHTA MUMITYJIbCa, IIPH 3TOM Macca 3apsj0B OJIKHA U3MEHATHCS 00paTHO MPOMOPIUOHAIBEHO MX
pamuycy. OTO CBOWMCTBO HAIIETO MHpa CBSI3bIBACT HM3MEHEHHE T'€OMETPHH MPOCTPAHCTBA C
IUIOTHOCTBIO JHEPTHH, YTO, B KOHEYHOM HWTOTE€, IO3BOJISIET BBIYHCIATH MacCy aJpOHOB C
[OTPEIIHOCTbBIO 10 THICSYHBIX J10JIed mpoueHTa [1].
6



IIposepka runoressl

1. ®anTOoM «cOOCTBEHHOT0 MOMEHTA HMITYJIbCa»

B 1925 rony monozple yuenble YieHOek u ['aycCMHUT IpennoNoXWIN HaJIU4IHe y 3JIeKTpOoHa
MEXaHWIECKOT0 MOMEHTa MUMITynbca. PykoBoauTens, n3BecTHBIN ¢usuk I1. Dpendect, cuuran, uto
MOMEHT HMITYJIbCa 3JEKTPOHA HE MOXET OBITh MEXaHHYECKOH BEIMYMHOW, HO ITyOJIMKanuio He
OCTaHOBUI [4].

IIpu ckopocTM paBHOM CKOpPOCTM CBeTa Ul MAacChl JJIEKTPOHA, Bpallarolleics Ha
KIIACCHYECKOM pajilyce 3JIEKTPOHA, MOMEHT UMITyJIbca OyAeT MPUMEPHO Ha TPH TOPSAAKA MEHbIIE,
geMm (aktuueckoe 3HaueHHne. OOBACHEHHS Mapajokca He ObBUIO HaWAEeHO, M TOTAAa Y3aKOHWIH
OUEBH/IHOE YTBEPIKACHHE: MOMEHT HUMITYJIbCA 3JIEKTPOHA HE SIBISETCS MEXaHHYECKHMM MOMEHTOM
UMITyJIbCa B KJIACCHYECKOM MOHMMAaHHMH, T.€. HE MOXET OBITb MpPEICTaBlICH KaK BEIUYUHA
NIPOTIOPIIMOHANBHAS TPOM3BEIICHUIO MacChl, pajnyca M CKOPOCTH BpaileHus. [losBuBLIMICS Ha
CBET COOCTBEHHBIH MOMEHT MMIIYJIbCa HMMeJ BCE€ NPU3HAKKM (haHTOMA, - 3TO MPOTUBOPEYHE C
(byHIaMEHTaNbHBIMU (U3HYECKUMH 3aKOHAMH, MOCTYJIMPOBAHHOE Ul NPHUJaHUS HayKooOpasus
pe3ynbTaTaM Hay4HBIX UCCIIEJOBAaHHH.

W3 peakiun Jlupaka, 3akOHa COXpaHEHHs] MOMEHTAa HMITylbca M 3ampera Ilaymm, MOXHO
MIPEATION0XKNTh, YTO Pa3/ICNICHHBIN Oa3MCHBIN 3apsi, CO3MAIOIINMA 3JEKTPOH (TO3UTPOH), 3aHUMAET
BHEITHUH pajinyc, IPUYEM OTHOLIEHNE OPOUT KPaTHO 2, TaK, YTO KIACCHUECCKUH paiiyC IEKTPOHA
BaBoe Oomemme Oasmca [5]. [Ipm momcraHOBKE pajmyca dJEKTpoHa 7, = 2 B ypaBHeHHe (5),
HaOmoaemMast Macca 3apsja Jlupaka cTaHOBHTCS OoTpHIaTenbHOH. OTpHuaTenabHas Macca JODKHA
BbI3bIBaTh HEOOBIYHBIE AP dekTsl. OTHAKO B IPUPOJIE ObLT pealn30BaH MEXaHU3M €€ KOMIICHCAIUN
IIyTEM CO3/[aHUsI MAarHUTHOTO TOJISL.

[MpoBepuM 5TO yTBepXkJIeHUE. BBINMOJHMM OIEHKY MAarHUTHBIX MOMEHTOB 3JIEKTPOHA |
npotoHa. IIpeobpasyem marneton bopa k Buny:

g = ﬁqrec, (6)
TZe: q,C, @ — COOTBETCTBEHHO, EANHMIIA AIIEKTPHUECKOTO 3apsiia, CKOPOCTh CBETa B BaKyyMe U
MIOCTOSTHHAS! TOHKOW CTPYKTYPBI.
CyMMapHbBI MarHUTHBIA MOMEHT JIOJDKEH YYHMTBHIBATh HAJIMYME DJIEKTPHUUECKOTO 3apsija, B
pe3ynbTaTe MarHUTHBIN MOMEHT 3JIEKTpOHA OyJIeT CO31aBaThCs MOJTHBIM 3apsiIOM, PABHBIM CyMMe
3apsna Jupaka v 31eKTpUYecKoro 3apsaa [6]:

1 1
He = 7 —qreC+ —qrecC. 0

IIpaByto "acTs ypaBHeHUs (7) MOXKHO 3alUcaTh B BUAE (QYHKIIHH «IIOJHOTO 3apsaa» paBHOIO
Q? = hc + g?. YroObl UCKJIIOUUTD MyTAHHILy B TEPMUHOJIOTHH, YCIOBMMCS, YTO TEPMHUH «3apsiji»
OYIET MCTIONB30BaThCS IS 0003HAYEHHS KBapaTa 3JIEKTPUUECKOro 3apsaaa g u 3apsna Jlupaka
hc. Eciu peub nper o0 DIEKTPUYECKOM 3apsiie ¢, Toraa OyJeM HCIOJb30BaTh IPHCTABKY
«EIMHHUIAY, HAIPUMEP: KYJIOH - 3TO €MHUIIA U3MEPEHHUS DIIEKTPUIECKOT0 3apsaa.

OmnpenennM  GHU3UUECKUH CMBICT TOCTOSHHOW TOHKOW CTPYKTYpHl KaK OTHOIICHHUS
AJIEKTPUUIECKOTO 3apsia K 3apsay Jupaka [6].

2 2 2
q MeTeC 2meRgcC 2m

a =— (Cl"c) = ee > = € > = —E, (8)
hc Mg Ro-c MgRgc My

rae: h - moctosHHas [1naHka.
ITpu moacranoBke ypaBHeHus (8) B (5), MoIydaeM OCHOBHYIO YacTh HCKOMOTO YpaBHEHHE IS
BBIUMCIICHUS] MACC aJPOHOB!



m, =2 (2 1), 9)

a Tx

3apsin [lupaka NmpOTOHA CBSI3aH CWIIBHBIM B3aUMOJEICTBHEM, TOTJa MEPBOE ClIaraeMoe B
ypaBHeHun (7) OymeT TOXIECTBEHHO paBHO Hymo. [lojctaBuM BO BTOpOE ciaraeMoe
3IIEKTPOMATrHUTHYIO KOMIIOHEHTY MAacChl IIPOTOHa, U3 [1]: my,, = m, - ¢ ; ¢ = 1,06812 .... [locne
(hopManbHOH 3aMEHbI, MATHUTHBIH MOMEHT NTPOTOHA OyJET paBeH:

1 mg
Up~ —.Z (pqrec = 2-qrpc. (10)

4T Mme s

CymiecTByeT HEOJHO3HAUYHOCTh B pe3yibTaTax HM3MEpeHHH panuyca nporoHa. Pacuer naer
snavyenue T, = 0,5. Ecim ucXonuTh n3 paccemBaHus MPOTOHOB Ha HyKJIOHax mpwu >Heprun 10138,
To paauyc npotona ~0,78¢pm. Knmaccuueckne MeToBI pacueTa NaroT pe3ynbTaT Onuskuii k 7, = 0,5
(~0,68¢mMm). 3apsmoBEIil pagryc IPOTOHA, U3MEPEHHBIH C TIOMOIIBI0 aTOMOB OOBIYHOTO BOAOPOAA U
MIOOHHOTO BOJIOpO/ia paBeH cooTBeTcTBeHHO: ~0,877¢dM 1 ~0,841¢dm u T.10. [7].

VYpasrenue (10) no3BonseT BBIYUCIUTS MATHUTHBIA PaJiyC NPOTOHA!

T
Tom = (p._q.pc . (11)

Ipu moCTaHOBKE B 3TO ypaBHEHHE MATHUTHOTO MOMEHTA MPOTOHA, MATHUTHBIN PaJInyC paBeH:
Tym = 0,8637836...0M. DTO 3HAaUeHHE HECKOJILKO 0OJbIIE CHPABOYHOTO MArHMTHOTO pajHyca
~0,851¢m, oTHAKO HEOOXOAMMO YUHUTHIBATh, YTO SKCIIEPHUMEHTAIBHBIE PE3YNIbTaThl UMEIOT pa3dpoc
JIeCSTKU TPOLeHTOB [8,9].

BrinosiHeHHBIE OLICHKU HOKa3bIBAalOT, YTO MArHUTHBIC MOMEHTHI 3JICKTPOHA U MPOTOHA UMEIOT
Pa3IMYHYIO TIPUPOAY: MATHUTHBIA MOMEHT 3JIEKTPOHA CO3/1aeTCsl, B OCHOBHOM, 3apsaoM Jlupaka Ha
BHEIIHEeH opOute 7, = 2, T.e. Ha KIACCHYECKOM paJNyce DIIEKTPOHA, & MATHUTHBIM MOMEHT
MPOTOHA — SMHUIICH JIEKTPUUECKOro 3apsijia HA MATHUTHOM Pajinyce MPOTOHA.

O1ieHUM CBSI3b MEIKIY MAacCOi M MAarHUTHBIMH MOMEHTAMH 3JIEKTPOHA M IIPOTOHA:

BB Mex,

P Mex = Mo /2. (12)

~
=

Hp  Mppu

IMocne noacranoBku B ypaBHeHue (12) pacdeTHbIX 3HAYCHUN MArHUTHBIX MOMEHTOB, Macc W
PaIrycoB, MOTyIaeM TOXKIECTBO:

T~ (Mo /2) /(e 9) = —; (13)
(2%

1

e~ G O/ G an) = o, (14)

T.C. OTHOICHUC MAIrHUTHBIX MOMCHTOB IPUMECPHO PaBHO OTHOIIECHUIO MaccC.
OTHOCUTEILHBIIA MOMEHT HMITYJIbCa Ha KIIACCUYCCKOM paanyCe 3JICKTPOHA TOXIACCTBEHHO PABCH:

0,5M, * 7, = MyR, = const » m,7,, (15)

B pe3ysbTaTe, MOMEHT UMITYJIhCa, BEIYMCICHHBINA 10 HabIr01aeMoi Macce m, M KIaCCHYECKOMY
panuycy aJeKTpoHa T, oka3bsiBaeTcsi B ~880 pa3 menblle dakruyeckoro. irHopupoBaHue 3apsioB
Jupaka co3maeT BUAMMOCTb OTCYTCTBUSL CBSI3M MEXJy MacCcOoi M MOMEHTOM HMOyibca. B
JIECTBUTEIILHOCTH, KOJOCCAIBHBI MOMEHT HMITYJIbCa B MAacIITa0ax MHUKPOMHpPA MOXET HMETb
YacTHIa ¢ HaOJII01aeMOi Maccoi CKOJIb YTOTHO OJIM3KOM K HyIIIO.



duznueckas HayKa SIBJISIETCS JKECTKO CBS3aHHOM JIOTHUECKOHN CTpYKTypoil. Pa3pbiB naxke ogHoi
CBS3M TMPHUBOAMT K PACIIUPCHHUIO JUCIOKAIUH, B pE3yJbTaTe MOSBISAIOTCS ONIMOOYHEIC
YMO3aKJIIOUEHUs WIH, YTO HE Jy4llle, Hepa3pelluMble BHYTPEHHUE MPOTUBOpeuus. B vacTHoOCTH,
(haHTOM «COOCTBEHHOT'O MOMEHTA UMITYJIbCa» BBI3BAJ U3 HEOBITHS CICAYIONIETO MOHCTPA - (haHTOM
«TEMHOM DHEPTUM.

2. DaHTOM «TeMHOIl IJHepPrum»

PemeHre TmoNieBBIX ypaBHEHWH OWHINTEHHA, OIMUCHIBAIONIECE OJHOPOAHYIO HM30TPOIHYIO
BceneHHy0 ¢ TTOCTOSIHHOM KPUBHU3HOM, HA3bIBAIOT Mojenbio dpuamana — Jlemetpa — PoGepTcoHa
— VYoxkepa (FLRW). Moxens FLRW He sBisieTcsl TOTHOIEHHON (DU3NYECKON TEOpHEH, Tak Kak
OCTarOTCSl HEN3BECTHBIMHU (PH3MUYECKUE TIPOIECCHI, IIPHBOIAIINE K PA3THIHBIM CIICHAPHSAM SBOJFOIIAN
Bcemennoit. Hammpumep, i 0ObsSCHEHHUs, YCKOPESHHOTO PACIIMPEHMS TaTaKTUK ObLIa MpHIyMaHA
«TeMHasi (YepHasi) SJHEPTHsD» - UMCIOIIas BCE XapaKTepHbBIC MPU3HAKK (haHTOMA.

OCOOCHHOCTBIO PACCMOTPCHHOTO TPOLIECCa JBONIOIMU 0. - MATePH SBJISAETCS HE TOJBKO
U3MCHCHHE IUIOTHOCTH, KaK MPH pPACHIMPCHHM, HAmpuMep, oOJiaka rasa, HO W MOSIBIICHHE
JIOTIOJTHUTENBHBIX CHJI, BRI3BAHHBIX YBEJTUUEHHUEM paJinyca 3apsIoB.

B mepBopomHOM O0BEKTE, COCTOSALIEM W3 0L — MAaTEpH, YacTh MOTCHIMAILHOW 3HEPTUH ObLIa
aKKyMyJHpOBaHa B Oasuce, T.¢. B CAMOM IPOCTPAHCTBE. B IuKIiIe pacumpeHus «IpyxuHay 6asuca
pa3BopaunBaeTCs HepaBHOMEpHO. KumHeTwueckas >HEprus BpalleHHUs 3apsIoB MUHHMalbHA Ha
TpaHWIle W MaKCHMallbkHa B IIeHTpe BcelmeHHOHW. DTOT co34aeT TpPagWeHT IUIOTHOCTH
sHeprum/mMacchl. «basucHoe pacmupeHre» MPOMCXOINT BO BCEM IPOCTPAHCTBE, 3Ta JIOKAJbHAS
CHIIa HE SBJISICTCS [CHTPAIBHOMN, U NEHCTBYET U3 KaXKIOW TOYKH BO BCEX HANpaBICHUIX. [ panueHT
IUIOTHOCTH ¥ BO3HHUKIIUA B pe3yibTaTe HEKOMIICHCHPOBAHHBIH MOMEHT CWJIBI TPUBOAUT K
MOSIBJICHUIO HMHTErPalbHOW «BBITAIKUBAIOUIEHY CHIIBI, HAMPaBICHHON OT IEHTpa K BHEIIHUM
IpaHMIlaM pacuIupsionierocss oobekra. HaOmromaeMbpIM  MPOSBICHUEM JCHCTBUS JIOKATbHBIX
LEHTPOOCIKHBIX CHII SIBIIsICTCS (heHOMEH (3aKoH) Xa00Jia, a BOSHUKHOBEHHUS TPaMCHTa IOTHOCTH
SHEPTUH MPOCTPAHCTBA — YCKOPEHHOE pa3beraHue rajakTuk. Jpyroro oObsiCHEHUsI, BIIMCAHHOTO B
CyIIECTBYIOIINE PU3HMUCCKUE 3aKOHBI CETOHS, BEPOSTHO, HE CYIIIECTBYET.

3aki0ueHue

[NoxazaHa M30BITOYHOCTH THIIOTE3 «COOCTBEHHOTO MOMEHTA MMITYIIECa» M «TEMHOW YHEPTHUN.
YcTaHOBIIEHa B3aUMOCBS3b MEXITy MOMCHTOM HMITYJIECA DJIEKTPOHA, 0L — MaTepHeH U YCKOPESHHBIM
pacmpenueM BceenenHol. Beruucien MarauTHeIA painyc NpoToHa.
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XUMHNYECKHUE HAYKHN

OKUMCJIEHHE 3TAHOJA HA OJTOBO-BOJIB®PAM OKCUIAHBIX
KATAJIN3ATOPAX
Anagqunamn-Mycasazne T.I'.!, Barues B.J1.?

TAnaoounnu-Mycazade Tenzyba I'awam Kol3ot — Mazucmp,
Kagheopa «xumuu u MmexHoI02UU HEOPLAHUYECKUX BEUeCE,
’Bazues Bazugh Jlauun oznvt — npogheccop,
Kageopa «xumuu u mexHoI02UU HeOPLAHUYECKUX GeUieCey,
A3zepbaiiodxcancKuli 20Cy0apCmeeHtblil YHUgepcumem Heghmu u npOMulULIeHHOCU,
2. Baky, Asepbaiioncanckas Pecnyonuxa

Annomayusn: paboma nocesaujeHa u3yHeHut0 aKkmueHOCMuU OUHAPHBIX 01080-801bMPAM OKCUOHBIX
Kamanu3amopog pasiuyHo20 COCMagd 6 peakyuy OKUCIeHUss IMAHOAA. YCMAaHOBIEHO, YMoO 8blIX00
u pacmpedenenue NPOOYKMO8 pPeakyuu OKUCTIEHUs DMAHONA CULbHO 3d6UCSm  KAK — Om
memnepamypsl peakyuu, mak u Om AamomMHO20 COOMHOWEHUS 01064 U GONb(pama 6 cocmase
xkamanuzamopa. Iloxkazano, umo cmeneHb UBOMEPU3AYUU HA UYYEHHBIX KAMAIU3AMOPAX
YMEHbUWAemesi ¢ POCMOM amMOMHO20 OMHOWEHUs 011068d K 60abpamy. Ycmanoseneno, umo 6
peakyuu OKUCLeHUsi IMAHONA 6 YKCYCHYIO KUCIOMY AKMUGHbI KAMAIU3amopbl C 6blCOKUM
cooepoicanuem gonvghpama. Iloxkasano, umo peaxyus 06pazo06anus yKCyCHOU KUCIOMbL npomexaem
Ha YeHmpax KUCI0mHoU npupoobsl.

Kniwouesvle cnoea: smanon, Ounapuvlie Kamaiuzamopvl, OKCUO 0]08d, OKCUO GOIbPpama,
KUCIOMHOCMb.

ETHANOL OXIDATION ON TIN-TUNGSTEN OXIDE CATALYSTS
Aladdinli-Musazade T.G.!, Baghiyev V.L.?

! Aladdinli-Musazade Telguba Gasham gizi - Master's student,
DEPARTMENT OF "CHEMISTRY AND TECHNOLOGY OF INORGANIC SUBSTANCES",
’Bagiyev Vagif Lachin oglu - Professor,

DEPARTMENT OF "CHEMISTRY AND TECHNOLOGY OF INORGANIC SUBSTANCES",
AZERBAIJAN STATE OIL AND INDUSTRY UNIVERSITY,

BAKU, REPUBLIC OF AZERBAIJAN

Abstract: the work is devoted to the study of the activity of binary tin-tungsten oxide catalysts of
different composition in the ethanol oxidation reaction. It was found that the yield and distribution
of products of the ethanol oxidation reaction strongly depend both on the reaction temperature and
on the atomic ratio of tin and tungsten in the catalyst composition. It is shown that the degree of
isomerization on the studied catalysts decreases with increasing atomic ratio of tin to tungsten. It is
established that catalysts with high tungsten content are active in the reaction of ethanol oxidation
into acetic acid. It is shown that the reaction of acetic acid formation proceeds on the centers of
acidic nature.

Keywords: ethanol, binary catalysts, tin oxide, tungsten oxide, acidity.

VIIK 544.478.13

Beeoenue.

W3BecTHO, 4TO KaTaau3aTOphl HA OCHOBE OKCHIA BOIb(pama 001agaroT BEICOKOI aKTHBHOCTBIO
B PEaKIMAX MapIHaIbHOTO OKHCICHUS OpTaHMYeCKuX coequHeHuit [1, 2]. B kagectBe 1o6aBok s
MTOBBIIEHUS] aKTUBHOCTH KaTAJIM3aTOPOB YacTO HMCIIONB3YeTCs OKCUA onoBa [3, 4]. B cBs3u ¢ 3tum
HaM{ M3YYEHO BIMSHHME OKCHJA OJIOBA Ha aKTUBHOCTh OKcHaa Boib(pama. KucioTHble cBoiicTBa
MOBEPXHOCTH  TETEPOTCHHBIX  KaTaJM3aTOpOB  JIOBOJBHO  YacTo  KOPPEIMPYIOT €  HX
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KaTaJIUTHUECKUMH cBOlicTBaMu [5, 6]. JIns XapaKTepUCTUKU KUCIOTHBIX CBOMCTB IOBEPXHOCTH B
YCJIOBUSIX, NPHOJIMKECHHBIX K PEAJIbHBIM KaTaJUTUYECKHM PEAKUUSAM IIUPOKO HCIOJIB3YETCs
N3MEpEeHNe MX aKTHBHOCTH B PeakUUM HM30MepH3anuu OyTreHa-1 B muc u TpaHc OyreHsl-2 [7].
[TosTOMY HaM¥ TakXe JUIsl OLCHKH KHCIIOTHBIX CBOWCTB IMOBEPXHOCTH OMHAPHBIX OJIOBO-BOJIb(paM
OKCHIHBIX KaTaJu3aTOpOB OBLIM M3YYeHBI MX aKTHBHOCTH B peakIWH H30MepHu3auuu OyTeHa-1 B
OyTeHBI-2.

IKcnepumenmanvras wacme.

CMemanHble  OJIOBO-BOJ(paM OKCHAHBIE KAaTaIM3aTOPhl PAa3MUYHOTO COCTaBa OBLTH
MIPUTOTOBJICHBI METOZOM COOCRKICHUS M3 BOJHBIX PACTBOPOB XJIOPHAA OJIOBA M AMMOHHSA
Bostb(hpaMoBokHciIOro. IloTydeHHyI0 cMech CHadana yrmapuBaiu U 3ateM cynmy npu 100-120°C,
pasmaramu mpu 250°C 10 MONHOTO BBIAENCHHWS MApOB XJIOpa M OKCHIOB a30Ta, a 3aTeM
npokanuBaiu npu 600°C B teuenue 10 wacoB. Takum oOpazoM, HaMH OBUIO CHHTE3MpPOBaHO 9
KaTaJM3aTOPOB C aTOMHBIM COOTHOUIEHHEM 3JeMeHTOB oT Sn:W=1:9 no Sn:W=9:1. AxkTuBHOCTBH
CHUHTE3MPOBAHHBIX KAaTaJM3aTOPOB M3y4ajH Ha MPOTOYHOI yCTaHOBKE C TPYOUYaThIM PEaKTOpOM B
nuanazoHe Temmneparyp 100-500°C. B peaktop 3arpyxaiu 5 MJI HCCIEAYEMOIo KaTalau3aTtopa
pa3mepoMm 3epeH 1,0-2,0 MM 1 U3ydanu ero akTUBHOCTh B PeaKIUM KOHBEPCUU dTaHOJA. MoJIbHOE
OTHOILEHHE ATAHOJ:BOJA:BO3AYyX cOCTaBisno 1:4:10. BeIXoAsl MPOAYKTOB peakiMM OKHCICHUS
3TaHONA, a TaKke KOHBEPCHIO JTaHOJNA ONpele/suln Ha Xpomarorpade ¢ IUTaMEHHO-
MOHHU3aLIMOHHBIM JIETEKTOPOM C KOJIOHKOW JUTMHOM 3 M, 3all0JHEHHOW cHennaabHO 00paboTaHHBIM
copberrom Ilomcop6-1. KommdecTBo o00pa3oBaBiIerocs YrieKHCIOro Traza ONpEAesUId Ha
xpomarorpad)e ¢ KOJOHKOW JIMHOWM 6 M, 3amoNHEeHHOH copOeHTOM IlenHuT, MOKpPHITEIM
Ba3eJIMHOBBIM MaciioM. Peaknmio m3omepusanuu OyTeHa-1 B TpaHC M IHc OyTEHBI-2 M3ydalu B
untepsane Temnepatyp 100-400°C.

Pe3ynomamul u ux oocyrcoenue.

W3BecTHO, 4YTO B TETEPOTCHHOM KaTaju3e KHCIOTHO-OCHOBHBIE CBOMCTBA TBEPABIX
KaTaJM3aTOPOB BIUSIIOT Ha aKTUBHOCTh U CEJIEKTUBHOCTh MHOTHX KaTaJUTUYECKHUX peakiui [5, 6].
B cBs3u ¢ 3TMM HaMu ObUIM M3Y4EHBI KHCIOTHBIE CBOMCTBA MOBEPXHOCTH OJIOBO-BOJb(paMoB
OKCHIHBIX KaTaJH3aTOPOB METOJOM TECTOBOM peaklMM H30MepH3aluu OyTeHa-1 B TpaHC W LUC
OyTeHBI-2.

HccnenoBanne aKTUBHOCTH — OJIOBO-BONIB()pAM  OKCHAHBIX KaTaJW3aTOPOB B  PEAKLUH
n3oMepusanuu OyreHa-1 B OyTeHBI-2 MMOKa3ajo, YTO Peakiys H30MEpU3allu Ha OJI0OBO-BOJIB(GPaM
OKCUIHBIX KaTanuzaropax HauumHaeTcs npu temmnepaTtype 150°C. C noBblLIEHHEM TeMIEPaTypbl
PEeaKIMH BBIXOABI OYTCHOB-2 pPE3KO BO3PACTAIOT M IPH TemIeparype peakuumu mopsaka 350°C
IOCTUTAIOT MaKCHUMallbHOTO 3HadueHus (63,6%). MakcumanbHbIii BBIXOJ 2-OyTeHOB Ha
HCCIIEIOBAaHHBIX KaTanm3aTopax pgocturaer 89,1%. CooTHOIIEHHE BBIXOJOB TpaHC- U IfHC-
n30MepoB OyTEeHOB-2 Ha M3yUEHHBIX KaTaJiu3aTopax Bappupyercs B npeaenax 0,26-1,16. Ha puc. 1
MIPECTaBICHbI 3aBUCUMOCTH BBIXOIOB TPAHC- U IUC-0yTEHOB-2 OT aTOMHOT'O COOTHOIICHHUS OJI0Ba
K BossGppamy mpu Temmeparype 300°C. Kak BugHO U3 pHCyHKa 1, ¢ yBelIMYEHHEM KOJIMYECTBa
0JIOBa B COCTaBE KaTaJn3aTopa BBIXOABI TpPaHC M LUC OyTeHOB-2 Bo3pactatoT 10 53.7% Ha
katanuzatope Sn:W=2-8 nocie uero cHmxkatorcs 110 11% Ha xaranuzarope Sn:W=9-1.
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Puc. 1. 3asucumocms 6b1x0006 mpamnc- u yuc-6ymenog-2 om amomHo20 cOOmMHoueHus 0106a K eonvgpamy. T
= 300°C.

[IpoBeneHHbIEe HccaeN0BaHUS MMO3BOJISIOT CKa3aTh, YTO MpH TemmepaTypax 10 300°C BbIXOIbI
MPOXYKTOB HM30MepHu3anuu OyTeHa-1 yMEHBIIAIOTCA C POCTOM COZEP)KaHMS OJIOBA B COCTaBe
KaTajau3aTopa, a Mpu Oosiee BBICOKMX TEMIEpaTypax HMPOXOAAT Yepe3 MakCHMyM Ha oOpasie Sn-
W=2-8.

[MpomykramMu KOHBEpCHM 3TaHOJA HAa OJIOBO-BONIB()PAM OKCHIHBIX KaTaJu3aTopax, Kak
MOKa3aJIi UCCIIEIOBAHMS, SIBIIAIOTCS aleTadbIEeTH]l, YKCYCHasl KUCIOTA, ITUIICH U YIJIEKUCIBIH ras.
Beixon m pacmpeneneHue MPOAYKTOB PEAKIHMU OKUCIEHHS 3TaHONA CHJIBHO 3aBUCIT Kak OT
TEMIIEpaTypbl PEakUyH, TaK U OT aTOMHOTO COOTHOIIEHHsS OJIOBa M BoJb(pamMa B cocraBe
KaTaau3aTopa.

BrustHue TemmepaTyphl peakIMM Ha aKTHBHOCTh Karanuzaropa Sn-W=1-9 mpuBeneHo Ha
pucyHke 2. BuaHo, 9TO peaknus OKHCIEHHUsS 3TaHOJIAa Ha STOM KaTadM3aToOpe HauWHaeTcs ¢
temnepatypel 150C ¢ oOpa3oBaHumeM ameraiplIernia W YKCycHOW KucnoTel. C  pocToMm
TEMIIEpaTyphl PEaKIUH BBIXO/IbI AlleTalIb/ICTUAa U YKCYCHOW KHCIIOTHI MIPOXOJST Yepe3 MaKCUMYM.
HanGonpmme BBIXOABI ameTalbleTHAa W YKCYCHOM KHCJIOTBI HAa 3TOM  KaTalM3aTope
COOTBETCTBEHHO paBHBI 19.6 u 48.8%. OOpa3oBaHKe 3THIICHA U YIIIEKHUCIIOTO I'a3a HauMHAETCs C
200C u ¢ pocTOM TeMIepaTypbl peakMyd MX BBIXOABI Bo3pacraroT. HamOonblras KoHBepcHs Ha
katanu3atope Sn-W=1-9 nocturaer 84.1%.
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Puc. 2. Brusinue memnepamypul peakyuu Ha 8b1X00bl NPOOYKMOE PeaKyuu OKUCIeHUs IMAHONA HA
xkamanuszamope Sn-W=1-9.

3aBHCHMOCTh AKTHBHOCTHU OJ'IOBO—BOJ'IL(bpaM OKCHUIHBIX KaTaJIu3aTOPOB B PCAKIINKU OKHUCIICHUSA

staHona npu Temneparype 300°C oT mx cocraBa mpeacTaBieHa Ha pucyHke 3. Kak BumHO u3
pHCyHKa 3, BBIXOJ YKCYCHOI KHCJOTBI C YBEJIMYEHHEM KOJMYECTBA OJIOBA B COCTaBe OMHAPHOTO
0JIOBO-BOJIb()paM OKCHIHOTO KaTajJu3aTopa CHavajga yMmeHbImaercs 10 11% Ha obOpasime Sn:W=5:5
u 3aTeM Bo3pactaeT 10 30.9% Ha katanuzatope Sn:W=7:3. BbIxoj 3THIeHA B IIEJIOM BO3pacTaeT ¢
POCTOM KOJIMYECTBA 0JIOBA B COCTaBE KaTaJIM3aTopa.
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Puc. 3. 3asucumocmso 6v1x0006 I’LpOOmeOg peaxkyuu OKUCIeHUus dmanoia om amomMHOcO0 OMHOUEHUs 0110684 K

sonvghpamy 6 kamanumuyeckou cucmeme Sn-W-0. T=300°C.
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Hamn Tarxke M3ydeHa 3aBHCHMOCTh AKTHBHOCTH OWHAPHBIX OJIOBO-BOJb(pPAM OKCHIHBIX
KaTaJn3aTOPOB OT UX KHUCIOTHOCTH. 3aBHCHMOCTHU BBIXOJOB all€TalbAETH/a, YKCYCHONW KHUCIOTHI,
STHJIEHA M YTJIEKUCIIOTO ra3a OT CTEINeHH H30MepH3aliy OyTeHa-1 (KHCIOTHOCTH MOBEPXHOCTH) Ha
0JI0BO-BOJIb()paM OKCHHBIX KaTajlu3aropax IpejcTaBieHbl Ha puc. 4. Kak BuaHO W3 pUCYHKa,
BBIXOJ] YKCYCHOM KHCIIOTHI YBEJIMYHUBACTCS, B TO BpeMsl KaK BBIXOJbI 3THJIEHA M YTJIEKHUCIIOro rasa
YMEHBIIIAIOTCS C POCTOM CTENEHHM H30MepH3aluH (KUCIOTHOCTH MoBepxHocTH). Ha ocHoBaHMM
MOJIyYEHHBIX PE3yJIbTaTOB MOXKHO MPEANOI0KUTh, YTO PeaKLus 00pa30BaHUsA YKCYCHON KHCIIOTHI
IIPOTEKAET Ha HEHTPaX KUCIOTHON MPHUPOIBI.
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Puc. 4. 3asucumocms 6b1x0006 NPOOYKMOE peaxyuu OKUCTEHUsl JIMAHOIA OM CMeneHu u3omepuzayuu Oymena-
1 6 mpanc u yuc 6ymenvi-2. T=300°C.

3aknrouenue

e Karanuzatopbl C BBICOKHM COJEPXKAHHEM BoOJib()paMa aKTHBHBI B PEAKIMH OKHUCICHHUS
9TaHOJIa B YKCYCHYIO KHCJIOTY, B TO BpeMs Kak 0Opa3ipl OoraThie OJIOBOM aKTHBHBI B PEAKIIUU
JIeTHIpaTaliy dTaHoJa B STUJICH.

e Peaknus oOpa3oBaHus YKCYCHOM KHCIIOTHI MPOTEKAET HA IIEHTPaX KUCIOTHON TPUPOIBL.
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BJUSIHUE ®A30BbIX CBOMCTB MOJII/IBI[EH-BAHAI[I/Iﬁ
OKCHUJIHBIX KATAJIU3ATOPOB HA UX AKTUBHOCTDb B PEAKIIUN
OKUCJIIEHUS 5TAHOJIA
Ceiipagmuniu I'.M.!, Anuesa M.H.?

! Cetighaoounnu I'utiamem Mazomeo kvizbl — mazucmp,
Kagheopa «xumuu 1 mexHoN02UU HEOP2AHUYECKUX BeWeCBy,
?Anuesa Maxupa Hocag xoi3vl — undicenep,
Kagheopa «xumuu u mexHOI02UU HEOPLAHUYECKUX BeleCmBy,
A3zepbaiioxncanckutl 20cy0apcmeentblll YHugepcumem Hegpmu 1 nPOMbIULIEHHOCIU,
2. baxy, Asepbaiioscanckaa Pecnyoauxa

AHHOmayua: 6 cmamove U3yueHa peaxyus OKUCIeHUs IMAHONA HA OUHAPHBIX MOAUOOEH-8AHAOUL
OKCUOHBIX KaAMAaau3amopax. YCmaHoeieHo, 4mo npooyKmMamiu peaxyuss OKUCJeHUs 3MAHONA HA
UBYUEHHbIX KAMAaiu3amopax AIsIOmcs YKCYCHAsL KUCAOMA, VKCYCHbIU alb0e2uod, 3Muiled u
yenexucaviti 2az. Kamanuzamopvl 60camuvle MOIUOOEHOM aKMugHvl 8 00PA306aAHUU YKCYCHO20
anvoe2uoa, 8 Mmo @pemsi Kax obpazyvl Ooeamvie 6aHAOUEM AKMUBGHBL 68 pearyuu 00pa308aHus
VKCYCHOU Kuciomol. Ycmarnogneno, umo 6 kamaiumuyeckou cucmeme Mo-V-O obpasyiomes ghazol
okcuoos MoOs u V>0s a makoice paznuynvle nOAUMOIUOOAMb.

Kniouesvie cnoea: >manon, yKCycuasi KUCIoma, OKCUO MOAUOOeHd, OUHApHble KAmAaiu3amopbl,
KPUCTMATLIUYHOCHTD.

INFLUENCE OF PHASE PROPERTIES OF MOLYBDENUM-VANADIUM
OXIDE CATALYSTS ON THEIR ACTIVITY IN ETHANOL OXIDATION
REACTION
Seyfaddinli G.M.!, Aliyeva M.I.

ISeyfaddinli Giyatet Magomed gizi - Master's student,
DEPARTMENT OF "CHEMISTRY AND TECHNOLOGY OF INORGANIC SUBSTANCES",
2Aliyeva Mahira losaf gizi - engineer,
DEPARTMENT OF "CHEMISTRY AND TECHNOLOGY OF INORGANIC SUBSTANCES",
AZERBAIJAN STATE OIL AND INDUSTRY UNIVERSITY,
BAKU, REPUBLIC OF AZERBAIJAN

Abstract: The paper studies the reaction of ethanol oxidation on binary molybdenum-vanadium

oxide catalysts. It is established that the products of ethanol oxidation reaction on the studied

catalysts are acetic acid, acetic aldehyde, ethylene and carbon dioxide. Molybdenum-rich catalysts

are active in the formation of acetic aldehyde, while vanadium-rich samples are active in the acetic
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acid formation reaction. It was found that MoO3 and V205 oxide phases as well as various
polymolybdates are formed in the Mo-V-O catalytic system.
Keywords: ethanol, acetic acid, molybdenum oxide, binary catalysts, crystallinity.

VIIK 544.478.01

Beenenmne.

KaranuzaTops! Ha OCHOBE MOJIMO/I€HA U BaHAAUS MPOSIBIIAIOT BEICOKYIO aKTUBHOCTh B PEaKIIHIX
OKHUCIICHMs opraHuueckux coeguHeHuit [1-3]. IIpenBapurensHO MHPOBEAECHHBIMH  HaMH
SKCIEPUMECHTAMH YCTAHOBIIEHO, YTO 3TAaHON C BBICOKAM BBIXOJOM OKHCISETCS B YKCYCHYIO
KHCJIOTY W aleTalbAeTH] Ha MONWONEH-BaHAAWK Karanm3aropax. [Ipm 3TOM akTHBHOCTH H
CEeJIEKTUBHOCTh MOIJIMOJCH-BAHAANK OKCHAHBIX KaTajJM3aTOpPOB 3aBHCHT KaK OT COCTaBa
KaTaln3aTopa, Tak U €ro CTPYKTYPHBIX CBOMCTB. DTO B CBOIO OYEpEIb OIPEIeIisieT HaIllpaBIICHHUE
peaxkIuy OKUCICHHS STaHoNa. 3MEHEeHne cocTaBa KaTalm3aTopa MOXET MPHUBECTH H3MEHECHHUIO
(ha30BOro cocraBa M CTPYKTYPHBIX CBOHCTB MOJIMOJCH-BaHAUH OKCUIIHBIX KaTtaiuzaTopos [4, 5].
Kak u3BecTHO, OAHHMM U3 CBOICTB TBEpHABIX KaTaJU3aTOPOB, BIMAIOIIUX HA €ro aKTUBHOCT,
SIBIIICTCS CTEIICHb KPUCTAJUIMYHOCTU TBepnoro obpasua [6, 7]. [loaToMy B maHHO# paboTe HaMu
OBUIO M3Y4eHO BIMsIHUE ()a30BOTO COCTaBA M CTEIEHU KPHCTAJUIMYHOCTH OKCHIHBIX MOJMOIEH-
BaHa/MH KaTaJu3aTOPOB HAa MX aKTUBHOCTD B PEaKIIUH OKUCIICHHS ITAHOJIA.

Memoouka 3Kkcnepumenma.

Cunte3 OWHApHBIX MOJHOICH-BaHAIWN OKCHIHBIX KaTaJH3aTOPOB pPAa3MYHOIO COCTaBa
OCYIIECTBIILIA METOJIOM COOCaXKIICHHS M3 BOIHBIX PACTBOPOB aMMOHHS MOJHOICHOBOKHCIIOTO H
aMMOHUS BaHAIMEBOKHUCIIOTO. [loydeHHYI0 CMECh IMOCIEIOBATENBHO YIIAPUBATIN U CYIIWIN IMPH
100-120°C, pasnaraqu [0 HOJHOTO PAa3loXKeHHs HCXOOHBIX cojel mpu 250°C, a 3areM
npokanuBaau npu temmeparype 550°C B teuenue 10 wgacoB. Takum 00pazoMm, CHHTE3MpPOBAHO 9
KaTaJu3aTOpOB C aTOMHBIM COOTHOIIEHHEM 371eMEeHTOB 0T Mo:V=1:9 1o Mo:V=9:1. AxTuBHOCTb
CHUHTE3MPOBAHHBIX KAaTAJIM3aTOPOB M3y4all Ha NMPOTOYHON YCTaHOBKE C TPyOUaThIM PEaKTOPOM B
nuanaszoHe temmeparyp 150-500°C. B peaktop 3arpyxaiud 5 MJ HCCIEIyeMOro Karaju3aTopa C
pasmepom 3epeH 1,0-2,0 MM U U3ydaiu ero akTHBHOCTh B PEAKIIMHM OKHCIIEHUS dTaHoJa. MoJbHOE
OTHOILICHHE ATAHOJ:BOJA:BO3AYyX cocTaBysio 1:4:10. BeIXoasl MPOTYKTOB pEaKIMH OKHUCICHHS
9TaHONa, a TaKKe KOHBEPCHIO JTaHOJa ONpelellsuld Ha Xpomarorpade ¢ IUIaMEHHO-
HMOHU3AIIMOHHBIM JIETEKTOPOM C KOJOHKOW JUIMHON 3 M, 3aI0THEHHOH CrennanbHo 00paboTaHHBIM
copoertom [lommcop6-1. KommuecTBo oOpa3zoBaBIIerocss YIIEKUCIOTO Tra3a ONpeNeNisuld Ha
xpomarorpad)e ¢ KOJOHKOW JIMHOW 6 M, 3amoNHEeHHOH copOeHTOM IlenHuT, MOKpPHITEIM
Ba3eJMHOBBIM MAacjoM. PEHTTEeHOBCKHE HCCIIEeOBaHUS OMHAPHBIX MOJHOACH-BaHAJUN OKCHIHBIX
KaTaJM3aTOPOB MPOBOJMIM Ha aBTOMATHYECKOM MOPOMIKOBOM nudpakromerpe Bruker D2 Phaser
(CuKo-mnydyenne, Ni-pmistp, 3<260>80°).

Pe3ynomamut u o6cyscoenue.

HccrnenoBanne aKTUBHOCTH H3Yy4YEHHBIX OOpAa3lOB MOKa3ajlo, YTO NPOIYKTAMH PEaKIHUU
OKHCJICHHMSI JTaHOJAa Ha KaTanuTHueckod cucreMe Mo:V-O SBISIOTCS YKCyCHas KHCIOTA,
YKCYCHBIN allbJIeTH]l, STUJICH W YTJIEKUCIBbIA ra3. Ha akTMBHOCTh MONMO/IEH-BAaHAJAMA OKCHIHBIX
KaTaJIn3aTOPOB BIMAIOT KaK TEMIIEpaTypa peakiiy, TaK U UX COCTaB.

Ha pucynke | mnpuBeneHBl pe3yibTaThl W3YyYEHHs BIUSHHS TEMIEpaTypbl peakiuu Ha
aKTHBHOCTh Karanuzatopa Mo:V=1:9 B peakuuu okucieHus 3TaHoia. BuaHo, yTo peakuus
OKHCJIEHHMS 9TaHOJIa Ha HW3Y4YEHHOM Karajiu3aTope HauuHaeTcsi ¢ Temneparypel 150°C ¢
obOpazoBanuem 10.5% ykcycHoro anprmeruga U 4.3% ykcycHOW KuCIOTEL. C TOBBIIICHHEM
TEeMIepaTypbl PEaKIMK BbIXO] YKCYCHOTO albJeruja Ha H3y4YeHHOM KaTalu3aTope NPOXOIUT Yepes
MakcumyM npu 250°C u cocrausier 29,8%. Kak BUIHO U3 pucyHKa | BBIXOA YKCYCHOM KHCIIOTBI
TaKke MPOXOAMUT UYEpe3 MaKCHMyM C POCTOM TeMIeparypbl peakiuu. HauOonbmmii BbIXox
yKkcycHOM kucnoThl Habmomaercs mpu 300C u paBeH 61.6%. W3 pucynka 1 Taxke BHIHO, YTO
peakuuu 00pa3oBaHUs STUICHA W YTIIIEKHCIOro Ta3a HaunHatoTes npu 250°C 1 BBIXOABI dTHUIICHA U
YTIEKUCIIOTO Ta3a CUMOATHO M3MEHSIOTCS C POCTOM TEMIIEPaTyphl PEakiMK BO BCEM H3yUYEHHOM
uHTEepBase Temneparyp. M3 pucynka | Taxke BHIHO, 9TO Ha Katanuzatope Mo-V=1-9 xonBepcus
9TaHOJA C POCTOM TeMIepaTyphl peakiuu Bo3pactaeT u yxe npu 300°C mocturaer 100%.
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Iloxoxue PE3yIbTAThI ObLIN NOJYUCHbl W I OCTaJIbHBIX 6I/IHapHLIX MOJ'II/I6Z[CH-BE[H8.,Z[I/II7[

OKCHJHBIX KaTaJIu3aTOPOB.
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Puc. 1. Biusanue memnepamypul na akmusHocms kamanuszamopa Mo:V=1:9 6 peakyuu oxucienusi 5manona.

Hamu Takske nccie1oBaHO 3aBUCUMOCTh aKTHBHOCTH OMHAPHBIX MOJMO/ICH-BaHAINH OKCHIIHBIX
KaTaJM3aToOpoOB OT WX cocraBa. Ha pucyHke 2 mpuBeneHA 3aBHCHMOCTh aKTHBHOCTH MOJHOICH-
BaHaJUi KaTaJIM3aTOPOB OT MX COCTaBa B PEAKIMU OKHUCIEHHUS dTaHona mpu Temmneparype 300°C.
BuaHo, 4TO Ha ¢ pOCTOM aTOMHOT'O OTHOUICHHS BaHA/IWS K MOJIMOAEHY BBIXOA YKCYCHOM KHUCIIOTBI
Bozpactaer ¢ 12.7% mna karanmzatope V:Mo=1:9 no 61.6% na xkartamuzarope V:Mo=9:1.
3aBHCHMOCTh BBIXOJIa alleTalbAErH/a OT AaTOMHOTO OTHOILICHUS BaHAUsl K MOJUOAEHY UMEeT BH]
KpPHBOi C JABYMs MakCMMyMaMu Ha oOpasnax V:Mo=2-8 u V:Mo =8-2. MakcuMasbHbId BBIXO]
YKCYCHOTO allbJeTHJa IpU STOW Temmeparype He mpeBbimaeT 32%. Kak BuaHO u3 pucyHka 2
BBIXO/bI 9THJICHA M YTJICKUCIIOTO ra3a He3HAYUTENILHO 3aBUCAT OT aTOMHOTO OTHOIICHHS BaHAIUSI K

MOITUOICHY.
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Puc. 2. 3asucumocnms 6b1x0006 NPOOYKMOE Peaxyuy OKUCIEHUs. IMAHOAA OM AMOMHO20 COOMHOUEHUS]
MoaubOeHa u 8aHadust 8 cocmage Kamaniuzamopa.

Takum 00pa3oM MOKHO CKa3aTh, YTO MaKCUMAJIbHBIN BBIXOJl YKCYCHOM KHCIIOTBI HA0JIIOaeTCs
mpu 300°C. Karanusarops! 6oratbie MOJTHOACHOM aKTHBHBI B 00pa30BaHHU YKCYCHOTO ajibJICrua,
B TO BpeMs Kak 00pa3ibl Oorateie BaHaAUEM aKTHUBHBI B peaKIIUH 00pa30BaHUS YKCYCHOM KHCIOTHI.

Jnst BBISIBIIEHUS BIMSTHHAE (Pa30BOTO COCTAaBA MOJIMO/ECH-BaHA UM OKCHIHBIX KaTaJM3aTOPOB Ha
UX AaKTHBHOCTh B pEaKkIMW OKHUCICHUS JTaHOJA HAMU TIPOBEIEHBI PEHTTeHOTpaduuecKue
nccienoBanus. B Tabmume 1 mokaszans! ¢asbl, oOpasylomuecs B KaTaTUTHIECKOH cucteme Mo-V-
O. AHanu3 MOJyYCHHBIX PEHTTEHOTPAMM ITOKAa3bIBaeT, UYTO MPH cooTHomeHuX 1Mo/9V, 2Mo/8V,
3Mo/7V, 8Mo/2V u 9Mo/1V obpasyrorcs Tpu ¢as3sl: MoOs, V,0Os 1 XUMHYECKOE COCIMHEHHE
Mo024V36016. [Ipu cooTHOmEHUAX KOMITIOHEHTOB 4M0/6V, SMo/5V 1 6Mo0/4V moMiMo OKCHIOB
MoOs u V205 obpasyrorest u npyrue ¢dasbl cuctrembl Mo-V-0 pa3nudHoro cocrasa.

Tabnuya 1. @aswl, obpasyrowuecs 6 kamarumudeckou cucmeme Mo-V-O.

ATomHoe oTHoIeHHe Mo/V | O6pa3syrommecs ¢a3bl.

1 Mo-9V Mo003,V205M02.4V36,016

2 Mo-8V Mo003,V205,M02.4,V3,6,016

3 Mo-7V Mo003,V205,M024,V3,6,016

4 Mo-6V Mo03,V205,MoV20s,(M00,86V0,12)02,94,M04V6S25
5 Mo-5V Mo003,V205,M02,4V3,6016,(M00,0sV0,92)205

6 Mo-4V Mo003,V205,M02,4V3,6016,(M00,88V0.12) 02,94

7 Mo-3V Mo003,V205,M02,4V36016

8 Mo-2V Mo03,V205,M024V3,6016

9 Mo-1V Mo003,V205,M024V3,6016

ITo mporpamme DIFFRAC.EVA ma mpubope «D2 Phaser» Hamu ObuUIM Takke pacCUMTaHBI
CTENeHN KPUCTAIIMYHOCTH BCeX 00pa3oBaBImIMXCs (ha3, KOTOpBIEC MpeAcTaBiIeHbl B Tabmmie 2. Kak
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BUIHO W3 TaONUIBl 2, ¢ H3MEHEHHEM COCTaBa Karalu3aropa CTEHNEHH KPHCTAUIMYHOCTH
KaTtaauTHueckoi cucreMbl Mo-V-0 u3mensitores B npezenax ot 75% no 82,6%.

TakuM 00pa3oM Ha OCHOBaHMM PEHTreHO(}A30BBIX HCCIECJOBAHMH MOXHO CKa3aTh, 4YTO B
cucreMe Mo-V-O o6pasyores ¢a3er okcumoB MoO3 u V205 a Takke pa3jidvHbIC
MOJIMMOJIAOIATHI.

@®a30BBId COCTAB KaTalM3aToOpa, a TaKXKE €ro CTPYKTYpHblE CBOWCTBA, MOTYT OKa3bIBaThb
3HAYHUTEIBHOE BIMSTHHE Ha €r0 aKTHBHOCTE. B CBS3M C 3TUM HaMU OBLJIO W3yUEHO BIMSHUE CTECIICHH
KPUCTAJUTMYHOCTH CHHTE3MPOBAHHBIX HAMH KaTalM3aTOPOB HAa WX AaKTHBHOCTH B PEaKINH
OKHUCIICHHS 3TaHOIIA.

Tabauya 2. Cmenenu KpucmaiiuuHocmu oopasyos kamaaumuyeckou cucmemst Mo-V-0O.

Karaymriaeckan cucrema CreneHp KpHCTALIUYHOCTH, Yo
Mo-V-O >
1Mo-9V 82,6
2Mo-8V 783
3Mo-7V 79,6
4Mo-6V 75,7
5Mo-5V 80,5
6Mo-4V 77,5
7Mo-3V 81,0
8Mo-2V 77,6
9Mo-1V 77,9

Ha PpUCYHKE 2 IOKa3aHbl 3aBHCHMOCTH BBIXOJ0B yKCYCHOﬁ KHCJIOTBI, YKCYCHOT'O ajlbJAcruia,
9THUJICHA U YTJICKHCIIOTO ra3a OT CTCIICHU KPUCTAIIIMIHOCTH.

Kak BUAHO M3 PUCYHKa 2 c POCTOM  KPHUCTAJNIMIHOCTU MOJ'IPI6Z[€H-B3H3Z[I/II7[ OKCHJHBIX
KaTaJIn3aTOpPOB BbIXO yKCYCHOﬁ KHCJIOTBI 1 KOHBEPCHA 3TaHOJIa CUJIBHO BO3PACTArOT, B TO BPEMA
KaK BbIXOAbl OCTAJbHBIX HNPOAYKTOB PCAKIHNU OKHCIICHHS OTAHOJIAa MPAKTHYCCKHU HE 3aBUCIAT OT
CTCIICHU KPHUCTAJIIMYHOCTH. OT0 YKa3bIBa€T HA TO, YTO MJId YBCIMWYCHHS BbIXOHa yKCYCHOﬁ
KHUCJIOTHBI HeO6XOJj[I/IMO KaTaJIn3aTop NpOKaJIUuBaTh IPpH 0oJiee BBICOKHMX TEMIIEpaATypax.

100 ® @ 9
90 v
80 P,
70
o\i . @ CH3CHO
§ 50 @ C2H4
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30 @ CH3CHO
20
@ KoHBepcua
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0
74 84

CreneHp KpUCTAJUIMYHOCTH, %o

Puc. 3. 3asucumocms akmuenocmu MoaubO0eH-6aHaAOUll OKCUOHBLX Kamauuszamopoe 6 peaKkyuu OKUCi1eHus
omanona om cmenenu KpucmajiiuiHocmu.
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3akniouenue.

Ha ocHOBaHUM IPOBEAEHHBIX UCCIIEAOBAaHUNA MOXKHO CHIENATh CISAYIOIUE BHIBOJIBIL:

o Karanuzatopsl 6oraTble MOJIMOZEHOM aKTHBHBI B 00pa30BaHUU YKCYCHOTO albJETHJIa, B TO
BpeMsi Kak 00pasibl OoraTele BaHAMEM aKTHBHBI B PEaKLIUH 00pa30BaHUs YKCYCHON KHCIIOTHIL.

e B karamurtnueckoii cucreme Mo-V-O obpasytotes dasel okcunoB MoOs u V205 a Takxke
pa3UYHbIE OTMMOIHONATEI.

e VYBEIMYECHHE CTENECHNW KPUCTAUIMYHOCTH MOJNMOJCH-BaHAIWH OKCHIHBIX KaTal3aTOpPOB
MPUBOINT K POCTY BBIXOZOB YKCYCHOM KHCIIOTHI M KOHBEPCHH TAHOJA.
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PA3PABOTKA 3KOJIOIT'NMYECKHU BE3OITACHOI'O ®YHI'MIIUIHOT'O
INPEITIAPATA HA OCHOBE ®JIYJNUOKCOHUJIA U TUABEHJIA30JIA
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Annomayun: ¢ OanHOU pabome UCCIEO08AH NPOMPAGUMENb, 3d OCHO8Y KOMOPO2O 635Nbl
npenapamaul ¢ 0eticmeyrouuM 8ewecmeom QayOuoKCoOHUN u muabeH0azond, npeoHasHavyeHHbvle 0
06pabomKu ceMAH 3ePHOBLIX KYAbNYP OM NOPAdCeHus Gumonamoeennvimu epubamu. Konuuecmeo
Oelicmeyowux eeuwjecms paspadbamvléaemMo20 Npenapama OONNCHO OblMb CHUNMCEHO 3d cuem
83aUMHO20 yCUneHUs Oelcmaus. DKOI0UYHOCTL HOB8020 NPenapama 3aKniouaemcs 6 CHUICeHUU
KOHyenmpayuii  Odeticmeylowux — eéewjecms.  Ilpompagumens — cnocobcmeyem — NOGbIUEHUIO
apgexmusrnocmu 6opvoul ¢ pubHLIMU 3a001e6anuaMY nuenuysl. TIpeononacaemcs cHudicenue
@dumomoxcuuHoCmU NPOMPABUMENS OISl 3AUWUAEMOU KYIbMYPbl U YMeHbUIeHUEe IKON0SUYECKOl
Haepy3Ku 3a cuem 6b100pa ONMUMATLHBIX IPDEKMUBHBIX MATOTHOKCUYHBIX 003.

Knroueswie cnosa: gpyneuyuod, npomposumensv, GayOuoKcoHul, muabeHoasoi.

DEVELOPMENT OF AN ENVIRONMENTALLY SAFE FUNGICIDAL
DRUG BASED ON FLUDIOXONIL AND THIABENDAZOLE
Malakhova S.D.

Malakhova Svetlana Dmitrievna - postgraduate student,
DEPARTMENT OF INDUSTRIAL ECOLOGY AND LIFE SAFETY,
FEDERAL STATE BUDGETARY EDUCATIONAL INSTITUTION OF HIGHER EDUCATION
«VOLGOGRAD STATE TECHNICAL UNIVERSITY »,
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Abstract: In this work, a seed treatment agent based on preparations with the active substance
fludioxonil and thiabendazole, intended for treating grain crop seeds from damage by
phytopathogenic fungi, was studied. The amount of active substances of the developed preparation
should be reduced due to mutual enhancement of action. The environmental friendliness of the new
preparation lies in the reduction of concentrations of active substances. The seed treatment agent
contributes to increased efficiency of combating fungal diseases of wheat. It is assumed that the
phytotoxicity of the seed treatment agent for the protected crop will be reduced and the
environmental load will be reduced due to the selection of optimal effective low-toxic doses.
Keywords: fungicide, poison, fludioxonil, thiabendazole.

VIIK 632.952

s 6ope0OBI ¢ BpeawTenaMu, OOJNE3HAMH W COPHSAKAMH TNPUMEHSETCS CHCTeMa 3aIluTHI
CeJIbCKOXO3SHICTBEHHBIX KYJIBTYP OT BPEIHBIX OPTaHU3MOB, KOTOPasi COOTBETCTBYET COBPEMEHHBIM
TpeOOBaHMSIM U TMO3BOJISIET INPENOTBpAILATh IOTEPH YpOXKask HPH MHHUMAIBHBIX TPYIOBBIX
3aTpaTax M OrPAaHMYEHHBIX HETaTUBHBIX MNOCHeACTBHsAX. Hambosee BcTpewaeMbIMM OONE3HSIMHU
SBISIFOTCSI:  CHEXHash  IUIECeHb,  KOpHeBbhle  rHWiIM  (oduoOoiesHas,  Qy3apuosHas,
reJbMUHTOCIIOpHO3Has), (y3apro3 Kojoca, pxkaBuuHa (Oypasi, JMHEHHas, jKeiTas), KOTOpble
nopaxxaroT exkeroaHo ot 20 10 40 % noTeHnuaIbHOrO ypoxKasl 3epHOBBIX KylbTyp [1-2].

duronaroreHHsle TpUOBI M BHPYCHl SBIAIOTCS mpuuuHONH Oonee 30% moreps mpu
BEIpamMBaHuM ypoxkas. IloaToMy ucmons3oBaHue (GYHTHIUAOB HEOOXOIMMO IS COBPEMEHHOTO

22



NIPOM3BOJICTBA CEJILCKOXO3SMCTBEHHONW NpPOAYKUMH. Pa3paboTka HOBBIX XMMHYECKHX CpPEICTB
3alIUThl PACTEHUM SBISIETCS AaKTyalbHOM 3ajadedl i pa3BUTUS COBPEMEHHOIO arpapHoro
npon3BocTBa. HeoOX0IMMOCTD 3alMThl PacTEHHId CBsA3aHa ¢ OBICTPHIM POCTOM HaceJICHHs! 3eMIIn
W HexBaTKoW  mponxoBoibcTBUS.  [Ipy  mopaxkeHun — (QUTONATOreHHBIMH  Ipubamu
CENIbCKOXO3SICTBEHHAsT TPOAYKIHMS MOXeT OBITh CHJIBHO yMEHbIIEHa, a 0e3 IpUMEeHEHHs
(GYHTUIMIOB ypoXkail MOXKET MOJHOCTBIO MOTHOHYTh. [Ipy MHOTOKpaTHOM NPHUMEHEHWH OJHUX U
TeX k€ NPEnapaToB 3a OJUH CE30H, OHM MOTYT cTaTbh HE3((EKTUBHBIMHM H3-32 BO3HHUKHOBCHUS
PE3UCTEHTHBIX INTAMMOB MHKPOOPTaHW3MOB. II03TOMy MOHWCK HOBBIX (YHTHIHAOB OCTAaeTCA
aKTyaJbpHOH 3amaueit [3-4].

BonpmMHCTBO ~— WM3BECTHBIX ~ (YHTHIMIOB, TNPHUMEHSAEMBIX Uil OOpaOOTKH  CeMsH
CENTbCKOXO3SHCTBEHHBIX KyIbTyp, oTHOcaTcs K II-III xmaccy omacHOocTH. OHH  OKa3bIBalOT
TOKCHYECKOEe BO3JICHCTBHE HA PACTCHUS U MOT'YT HAKAIUIUBAThCS B OKpYXKaroLIel PUPOIHON cpefe.

Lenp nccnenoBanus: pa3padoTKa HOBOTO SKOJOTMYECKH 0e30MacHOro (yHIUIMAHOTO Mpenapara
JUISL 3aLUTHI pacTeHUH OT OOJIe3HEH, CBSI3aHHBIX C PA3BUTHEM MAaTOTeHHBIX TpruOoB. OCHOBOIT HOBOTO
npernapara Ciry)at paHee H3BeCTHbIE (QYHIHIUBI — (T JTHOKCOHIII U THaOEH1a30l1.

Matepuanabsl M MeTOAbI HccienoBaHus. IccnemoBanus mnposoaunu B 2023 roxy B
BounrorpagckoM rocysapcTBEHHOM TEXHHUYECKOM YHHBepcuteTe Ha Kadenpe «[IpomblunieHHas
9KOJOTHSI W O€30MacHOCTh JKU3HENCATENBHOCTW». bblma wuccienoBaHa (QUTOTOKCHYHOCTB
KyJbTYpaJIbHOM cpesibl Ha MPOPOCTKax MIIEHULBI ypoxast 2022 r.

Tuabennazon [2 - (4-trazommn) -1 H - OeH3uMIIa3011] — ACHCTBYIOMNIEE BEMIECTBO TIECTUIIHIOB,
BbICOKOA3(p(hexTHBHBIN (YyHTHUIM] Kilacca OEH3MMUAA30JI0B, IPOTPABUTENb CHCTEMHOTO JCHCTBUSL.
Hcnonp3yeTcss 11 aspo30ibHOW 00pabOTKM MPOTHB BO30ymuTeNnell Ooie3Hed Ha IUIONOBBIX,
OBOILHBIX M 3€PHOBBIX KyJIbTypax IpH 3aKiajIke Ha XpaHeHHe. KOHTaKTHO-CUCTEMHBIH (yHTUIH]
3alIUTHOTO U JiedeOHoro neictBus. OOnagaer IIMPOKUM CIEKTPOM (QYHTHLIUAHOTO JEHCTBHSA,
0COOCHHO Y(PPEKTUBEH MPOTUB KaraTHBIX THUJICH, 00JIC3HEH XpaHCHHUS.

Onymuokcorun [4-(2,2-nudtop-1,3-0eH30110KCOT-4-1IT)-TUPPOI-3-KapOOHOBOM KUCIIOTHI| —
XHMHUUYECKOE JEHCTBYIOIIEE BEIIECTBO MECTUIMIOB ((QyHIHMIUIOB), HCIIONB3YeTCs (B TOM 4HCIE B
CMECSIX C JIPYTMMH aKTHBHBIMH KOMIIOHEHTaMH) B CEIILCKOM XO03sCTBE AJ1s1 OOpBOBI ¢ OOJIE3HSIMU
CENIbCKOXO3SIMCTBEHHBIX  KyNbTyp. IIyIHOKCOHMI (aHANOT MPUPOTHBIX AHTHUMHKOTHYECKHX
BEIIECTB) — QYHTUIU IHPOKOTO CIIEKTpa ACHCTBHS, HHTUOUPYET POCT MULenus [5-6].

OTHOCHUTENBFHO CTOMKOE BEIIECTBO, OJHAKO OHO MOXET OBICTPO pa3pymiaTbesi B IIpoIiecce
¢dorommza. CoeqHEHHE UMEET JUTUTENHHOE 3AIUTHOE M CJIaboe CUCTEMHOE JIeHiCTBHUE, ITOAABISET
(dochopunrpoBaHue TIIOKO3bI B TNPOIECCE KIETOYHOIO JbIXaHUs. DirynTnokcoHMT 3(¢HEeKTHBHO
MOJABISIET pa3BUTHE MaToreHoB u3 poxa Fusarium u Tilletia, BoI3bIBaronux 60I€3HN MPOPOCTKOB
3€pHOBBIX KYJIBTYP ¥ UCIOJIB3YETCs IS IPOTPABICHUS CEMSH.

JIJisl OIICHKM TOKCHUT'€HHOTO JEHCTBHs OMOTECTOM 3€PHOBKH IMIICHMIIBI MSTKOM SPOBOW copra
Ansbunym 33 (Triticum aestivum) noMeInaiy B cTepmisHble damky [letpu mo 20 mt. u 1o6aBisiu
no 10 M3 KyIbTypaJbHOM IKHIKOCTH, NPOGUILTPOBAHHOW uepe3 OakTepHalbHBIA (QUIBTP.
DHepruro mnpopacTaHusl onpeAesuid Ha 3 cyT. 3epHOBKM MIIEHHUIIB MSTKOM MPOpPAIMBAIH MPH
temneparype 20°C, B TemMHOTe. DHepruro npopacranus onpenernsuid Ha 3 cyt (I'OCT 12038-84)
[7]. OuenmBamm 1070 HOPMANIBHBIX, AHOMAJIBHBIX M MEPTBBIX 3EPHOBOK. OKCIIEPHUMEHTHI
MIPOBOAMIIU B 2-3-KpaTHOM MOBTOPHOCTH.

CemeHa, KOTOpBIE CUHMTAIOTCSI HOPMaJIbHO NPOPOCIINMH, JOJDKHBI UMETh 3JI0POBBIH BHJ, HE
MEHee JIByX XOPOIIO Pa3BUTHIX KOPEUIKOB, KOTOPBIE JUIMHHEE CAMOTO CEMEHH, H POCTOK, KOTOPBIH
HE KOpOu€ MOJOBUHBI JUIMHBl CEMEHHM U HUMEET MEpPBUUYHBIEC JHMCTOYKH, 3aHMMAIOIINE HE MEHee
MOJIOBHUHBI JJINHBI KOJICONTHIIS.

Henpopocnie cemena - Te, KOTOpble HaOyXJIM, HO HE TPOPOCIH, MM OCTAINCH TBEPABIMU U HE
W3MEHUIM CBOM BHelIHUM Buji. HeBcxoxue ceMeHa - Te, KOTOpbIE 3arHWIH, y KOTOPBIX
Pa3IOXKUICA PHIOCIIEPM, 3apOABIN TOYEPHET WM 3arHWJI, WIH y KOTOPBIX IPOPOCTOK HMEET
YaCTUYHO WJIM OJTHOCTHIO 3arHUBIIHNE YaCTH.

AHOMaBHO TPOPOCIINE CEMEHAa HWMEIOT HapyIIeHHs B Pa3BUTHH IIPOPOCTKOB, TaKHe Kak
OTCYTCTBHE 3apOJBIIIEBBIX KOPEIIKOB WM WX HEIOCTATOYHOE KOJIWYECTBO, KOPOTKHE, ClaldbIe,
3aKpy4YCHHbIE WM BOJSHHUCTBIE KOPEUIKH, ITyCTOH, TpPECHYTBIH, KOpO4Ye IJHCTHEB WU
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JeOpMUPOBAHHBIN KOJIEONTHIIb, & TAKXKE NEPBUYHbIC JINCTOUKHU, 3aHUMAIOIINE MEHBIIE OJIOBHHBI
KOJICONTWISI WM OOecIBeYEeHHbIE, pa3IpoOIeHHbIE WM paclieIUIeHHbIe, BEPETCHOOOpasHbIe WIIN
BOJISTHHCTHIE, C KOPOTKUMH 3apO/IbIIIEBBIMHI KOPEIIKaMH.

Pe3yabraTsl u ux o6cyxaenue. VccnenoBanue ObLIO MPOBENCHO YISl ONPEASICHHS BIUSHUS
¢GyHruMaoB Ha oOpa3oBaHHE (UTOTOKCHHOB TI'pUOOM ITyTeM MpOpAIIMBAaHUS IIICHUIB B
KynbTypansHOU cpene. Takoe Bo3meiicTBHe (DYHTHIMIOB OBUTO HAa3BaHO TOKCHUTEHHBIM. BBICOKHE
KOHIIGHTpAIui 000MX (YHTHIMIOB B KyJIBTYPalIbHOH cpelle NMPUBOMWINA K CHIDKEHHIO DHEPTHH
MIPOpacTaHus MIICHUIBI, KaK TOKa3aHo Ha pucyHke 1. KymprypambHas cpepa ¢ KOHIEHTpAIUSIMH
¢ynnokconmna u Tthabennazoma 0:7,5 m 2,5:0 ppm cnocoOCTBOBaia yBETHMYCHHUIO SHEPTHUU
MPOpacTaHWsl WyTeM CHIDKCHHS [OMM AaHOMANBHBIX MPOPOCTKOB. ONTHMalbHOE BIMSIHUE
HaOIOaJIOCh B KYJNBTYPaNbHBIX Cpefax ¢ cooTHomeHusmu ¢yarumuaos 2,0:0; 2,0:6,0; 2,0:7,5;
2,0:9,0 ppm. Cpensi ¢ cooTHOMeHUsIME (HyHTUIHIO0B 2,0:6,0 1 2,0:7,5 ppm ObLIM MEHEE TOKCHYHBI
Juist nieHunpl. KynerypanbHas cpena ¢ cooTHoleHueM QyHrunuaoB 2,5:7,5 ppm Oblia yMepeHHO
TOKCHUYHA, a C COOTHOIIeHUEM 2,5:9,0 ppm - BBICOKO TOKCUYHA.
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Puc. 1. Buusinue kynomypansroti scuoxocmu F. oxysporum 6 npucymcemeuu ¢hnyouoxconuna u muabenoazona
Ha SHep2uro npopacmanus nuleHuysbl.

Brula mpoBeneHa OILlEHKAa MacChl CyXOTO BEIIECTBa KOPHS, mo0Oera W 3epHOBKH MIICHUIIBI
(pucyHok 2, A). YV IpopoCTKOB MIIEHMIIB], BRIPAIIEHHBIX HA CpeJax ¢ COOTHOMIEHUIMHU 1.B. 2,0:0;
2,0:6,0; 2,0:7,5 ppm, Oputa 3adUKCHUpOBaHa HanOONbIIas Macca. KpuTHueckue 3HAYCHUS MAacChl
OBUTH OTMEUYEHBI Y TPOPOCTKOB Ha CpelaxX C BBHICOKAMH KOHIeHTpanusmu 1.B. — 3,0:0; 3,0:6,0;
3,0:7,5; 3,0:9,0 ppm. HanbGonpmas miawHa KOpHSA U mmobera y MIICHHUIB! ObUTH 3a(UKCHPOBAHEI B
cpemax C COOTHONIICHUSAMH (IyauokcoHmna u Tuabenmazoma 2,0:6,0; 2,0:7,5; 2,0:9,0 ppm
(pucynok 2, b). Kpurnueckne 3HaueHHs JUIMHBI OBUIM OTMEUYEHBI y NPOPOCTKOB HA cpejax ¢
cootHommeHusiMH 3,0:0 ppm. B cpenax ¢ cooTHomeHusMH 1.B. 2,0:6,0 ppm Macca KOpHS u odera,
a TaKKe UX JUTMHA Y TIPOPOCTKOB MIIEHHUITB ObUIH HAMOOIBITUMHU.
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Puc. 2. Bauanue Ky1smypanbHou Hcu0Kocmu nocie Kyibmueuposanus wmamma ¢ 000asieHuem
@nyouoxconuna u muabenoasona na maccy (A) u onuny (5) 3apodviuiesvix opeanos nueHuybl.

BoiBoabl: Bricokue KOHIICHTpAIun oboux J.B. TAKXX€ HCTAaTUBHO BJIMAJIM Ha DSHCPIHUIO
mnmpopacTtaHusa, a Macca 3apOoJbIIIEBLIX OPTraHOB ObLIa HUXKE, Y€M Y KOHTPOJILHOTO 06pa3ua.

[MpennoxxeHHbIH HOBBIM CcOCTaB (YHTHUIMIHOTO TIpernapata Ha OCHOBE (IYAMOKCOHWIIA U
THaOEH1a3071a CIOCOOCTBYET MOBBIIICHUIO d(P(PEKTUBHOCTH OOPHOBI ¢ TPHOHBIMU 3a00JICBAHUSIMHE
pacTeHH#, a SKOJOTHYHCTH HOBOTO TIpemapaTa 3aKiIoYacTCs B CHIDKCHHU KOHIEHTPAIHi
JIEHCTBYIOMINX BEIIECTB.
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Annomayus: nacmoswasi Cmamvsi NOCGAWEHA UCCIEO08AHUIO U ORMUMUZAYUU NAPAMEMPOS
HIABHOCIU X00d MPAHCHOPIHO-MEXHOIOSUYECKUX MAWUH C UCNOTb30BAHUEM KOMOUHUPOBAHHBIX
cucmem NHEGMAMUYECKUX PEe3UHOKOPOHLIX 000104eK, seusiouuxcs onopamu kabumvl. C yenvio
BbISIGNICHUSL  ONMUMAIbHLIX — XAPAKMEPUCTUK — CUCMEMbl  GUOPO3AWUmMbL  NPOU3BEOEH
MAMeMamuyeckuli  aHaIu3 — YApy2o-OUCCUNAMUBHBIX — CEOUCME  KOMOUHUPOBAHHLIX — CUCHEM
PA3IUUHO020 KOHCIMPYKMUGHO20 UCROIHEeHUs. B 3aeucumocmu om cnocoba coobujenus 6nympeHnux
U BHEWHUX NOLOCHEU NHEeBMOONOpP, NPOGEOeHA CUCMEMAMU3AYUL KOMOUHUPOBAHHBIX CUCHEM
PE3UHOKOPOHBIX  000104eK. Buisenenvl npunyunuaibhble 30a8UCUMOCMU, XAPAKMepHbvie OJis
PA3TUYHBIX K1AcCc08 KomOunupoganuvix cucmem PKO. B xo0e ananuza nodobpanvl KOHCMPYKYuu
onop, obecneuugaiowue NOGLIUEHUSL NIAGHOCMU X00d MPAHCTIOPIMHO-MEXHOA0UYECKUX MAWUUH.
Kniouegvle cnosa: rxomOumupoganHvie Ccucmemvl, Pe3UHOKOPOHblE 0OO0NOYKU,  CUCTHEMbL
noopeccopuganus, 6U6PO3aAWUMa KabuHbwl, NIAGHOCHIb X0O0d.

COMBINED SYSTEMS OF ELASTIC ELEMENTS WITH RUBBER-
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Abstract: The present article is devoted to the study and optimization of smoothness parameters of
transport-technological machines using combined systems of pneumatic rubber-cord shells, which
are the supports of the cabin. In order to identify the optimal characteristics of the vibration
protection system, a mathematical analysis of the elastic-dissipative properties of combined
systems of different design is performed. Depending on the method of communication of the
internal and external cavities of pneumatic supports, from the working fluid or gas, a
systematization of combined systems of rubber-cord shells has been carried out. The principal
dependencies characteristic for various classes of combined RKO systems have been revealed. In
the end, the best designs were chosen from the point of view of increasing the smoothness of the
course of transport-technological machines.

Keywords: combined systems, rubber-cord shells, suspension systems, cab vibration protection,
smooth running.
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IMonsecka kaOWHBI TPAHCHOPTHO-TEXHOJIOTHYECKUX MAIIMH SIBISETCS Ba)KHBIM 3JIEMEHTOM B
LIENU CHCTEM, OTBEYAIOUIMX 32 KOM(OPT ¥ 0e30NacHOCTh BOAWTENS W MallMHBI B IesoM. Pa3Hoe
Ha3HAa4Ye€HHE TPAHCIOPTHBIX CPEACTB M pa3Hble PBIHKU IPOAAX CIIOCOOCTBYIOT PACIIMPEHHIO
KOHCTPYKIMI KaOWH, KOTOpbIE pa3jyaloTcs 110 pa3Mepam, crnocodaM KpersieHus u macce. [lpu
9TOM KaXkasi KOHCTPYKIHUSI OOBIYHO TpeOyeT MHIMBHUAYAIbHBIX PELICHUH 10 TI0JPECCOPUBAHUIO U
JeMIpupOBaHHIO.

IIpakThKa TOKa3bIBAET, YTO COBEPIICHCTBOBAHHE CYMIECTBYIOIIMX MACCHUBHBIX IIOJBECOK
MHOTOOCHBIX MIaCCH HE TO3BOJIACT J0OMBATHCS JaiNbHEHIIET0 3HAYUTENBLHOTO CHHKEHHSA
BHOpOHArpyXeHHOCTH. lIpomecc  ONTHMHU3aIMM  TACCHBHBIX  CHCTEM  IOAPECCOPHBAHMSA
TPAHCIIOPTHBIX CPEICTB ONM30K K 3aBepuieHuio [1]. TIpoMBIILIEHHBIX 0OpPa3loB aKTHBHBIX
MOJIBECOK JJISI MHOTOLICJIEBBIX aBTOMOOMIIEH 1 MHOTOOCHBIX IIACCH, M B TOM 4ducie 3(p(eKTHBHBIX
MIOJIBECOK CO CIEIHATBHBIMH JIOKALIMOHHBIMU YCTPOMCTBAMH, B HACTOSIIEE BPEMsI HE CYLIECTBYET,
HECMOTpPsl HA MHOTOYHCIIEHHbIE UCCIIEI0OBaHMS 3TOTO Bompoca [2].

B maccuBHBIX crcTeMax BUOPO3AIIUTHI, IIPU HU3KOYACTOTHBIX KHHEMATHYECKUX BO3JICHCTBUAX,
MHUHUMaJIbHbIE TEpPEMEIICHHUS aMOPTH3UPYEMOTro OO0BEKTa, MOTYT OBITh IIOJY4YEHBl B Clydae
UCTIONIb30BAaHUS HEJIMHEHHBIX YIPYTUX JJIEMEHTOB C MSTKOH XapaKTEePHCTHKOH IPH BBHICOKOM
ypoBHe emndupoBanus B cucreme [3].

HauGonee 3(p¢heKTHBHBIME HETMHEHHBIMU CHCTEMaMy BHOpPO3AlIUTBI, B HACTOSIIEEC BpeMs,
SIBIISIFOTCS] CHCTEMBI C THEBMATHYECKHMH YIPYTUMH 3JIEMEHTaMH, B KOTOPBIX B KauecTBE pabodero
YIPYroro Teia HCIONb3yeTcs BO3AyX. [IHEeBMaTHUYECKHE YHpPYrHe 3JIEMEHTHl pPaboTaloT IpH
HavanbHOM AaBieHNH Py < 2 MIla u MOTyT MMeTh MOCTOSIHHYIO M IIEPEMEHHYIO 3((EKTHBHYIO
pabodyio IuIOmaab, U3MECHEHHE KOTOPOW 3aBHCHUT OT XOJa YIPYIOro 3JIEMEHTa, 3a CYET 4ero
oOecrieunBaeTcsl MsTKash HENMHEHHAs CUIIOBAas XapaKTEpPHCTHKA, ONM3Kas K ONTHMAJIBHOM.
JlemndupoBaHue B CHCTEMax IIOJIPECCOPUBAHUS C IPHUMEHEHHEM ITHEBMATHYECKUX YIPYTHX
JJIEMEHTOB OCYIIECTBIIIETCS 3a CUET CHJI '"CyXoro" TpeHHs M THAPOAMOPTHU3AaTOPOB, a TaKXke
UCronb3yeTcss Bo3ayliHoe aemnduposanue [4]. Bmecrte ¢ BHYTpeHHUM TpEeHHEM M TPEHHEM
apMaTypbl, BO3IYyLIHOE JAeMII(pUPOBaHUE, MOXET O00ECHEeYHTh OTHOCUTENBHBIH Kod(duimeHTt
3aTyxaHus B cucteme nojapeccopuanus a0 0,08 - 0,13 [5].

HawuGonee nonHoe ynOBIETBOpEHHE YKa3aHHBIX BbINIE TPEOOBaHMI K CHCTEME BHOPO3aILIMTHI
KaOWHBI aBTOTPAHCIOPTHOIO CPEJACTBA MOXET OOECIEeYHTh NPUMEHEHHE ITHEBMATHYECKUX
aMOpTU3aTOPOB C pe3uHoKkopAHOW obomoukoit (PKO) [6]. OnpnHako, cTaHAapTHBIE CHCTEMBI
PE3MHOKO/IHBIX ITHEBMOIIOP HE BCErJa CIOCOOHBI O00ECIeYnTh HEOOXOOMMBIX IapamMeTpoB
IUIABHOCTU XOJa, B OTJIMYME OT KOMOWHHMPOBAHHBIX CHUCTEM.

Ha cerogusmnmii 1eHb MOKHO BBIICJIUTH TP OCHOBHBIX BHIA COEAMHEHHH YIPYTHX 3JIEMEHTOB
CHCTEM TIOJIPECCOPHBAHMS: IIOCJIC/IOBATEIIbHOE, MapaJUleIbHOE W TaK Ha3blBAEMOE BCTPEYHOE
coequHeHne. B cimydae wucmonp3oBanms mHEBMopeccop (ITP) ¢ PKO kommuectBOo cmocoGoB
COCIMHEHHUS YIPYTHX JIEMEHTOB CYIIECTBEHHO YBEIMYUBAETCS, YTO OOYCIIABIMBACT BO3MOKHOCTb
obecrieunTh TpeOyEeMBIil yPOBEHb U XapaKTep YIPYro-BI3KHUX CBOHCTB MOJBECKH KaOMHBI.

Ha puc. 1 npezacraBieHsl cXeMbl MHOTOKaMepHBIX, MHOromosnocTHeix PKO, oGpa3zoBaHHBIX
MOCJIE/IOBATENILHBIM COETMHEHHEM TO(POB, MOJOCTH KOTOPBIX COEAMHSIOTCS Mexay coboit. Ilpu
MOCJIE/IOBATENIbHOM ~ COCJMHEHMH  cooOwaromuxcss rodpoB  GopMysbl Ui ONpEAEICHUs
Ipy30I0bEMHOCTH U )kecTKocTH IIP umeror Bua:

P(x) = py(x) - F5(x);
F3:(x1) = Faz(xr?l) =...=FHKx) 1)

x=2xl~

i=1
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Puc. 1. Mnozoxamepuwie, mnozononocmuvle PKO, 06pazosanuvle nociedosamenbHbiM CoeOUuHeHueM 20Qhpos,
NOA0CMU KOMOPBIX COCOUHAIOMCS MeHCOY COOOLL.

Bripakenus (1.1) moaTBepKIat0T MPENOChUIKY O TOM, YTO PAaBHOBECHE COCMHEHHBIX ro(poB
BO3MOJKHO TIPH OJJUHAKOBO#H (P PEeKTHBHOM TIIOIIaHN:

k[pu(x) + pa] - F () dF.
) == @ @
rae
m
L ! i =1,2,3
%—‘ dFs; 1=123,..,m.
dx =y

B ciryyae PKO BparieHus nocieiHee BbIpakeHHE MOXKET OBITh IPEICTABICHO B BUJIE:

1 v 1
E B Z dry;
dx “lidx;

Crenyromyie BHIBI MOCIEAOBATEIFHO COCAMHEHHBIX OOOJIOYEK PpA3IMYHOIO THIA MOXKHO
o0pazoBarh, €ciaM He coo0IaTh MeXIy co0Oi moiocTd cxaroro rasza. Ha puc. 2 B kadecTBe
mpuMepa TMoka3aHa Takas komOwHmpoBaHHas [IP ¢ PKO. B obmem ciaydae moiocTu 000iovek
MOTYT HAaXOAWTHCS TMOJ pasHBIMH H30BITOYHBIMHM JaBICHHUAMH pabodero rasza. OTH
KOMOMHHPOBAaHHBIE CHUCTEMBI JAIOT BO3MOXXHOCTh coequHsITh PKO pasHbIXx pasmepoB ¢
HEOJMHAKOBBIMU 3(P(PEKTUBHBIMM IUTOMAAIMU. Harpy3ouHple XapaKTEpUCTHKH M KECTKOCTh
OTIPENIEIAIOTCS TI0 YPABHEHUSAM:

P(rff) = P;(x;); . 3)
1 1
x=;xi, @:;Ci(xi)’

IocnenoBarensHoe coenuHenne PKO ucnonb3yroT i MostydyeHHs «MSTKHX» Harpy304HbIX
XapaKTepUCTHUK, a TAKXKe AJIsI yBeIHdeHus padounx xonos I1P.

Cxema KOMOMHMPOBAaHHOW CHUCTEMBI C MapajuieNbHbIM coequHenneM PKO n3obpaxena Ha puc.
3.
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Puc.2. Kombunuposannas IIP ¢ PKO Puc. 3 Cocmasnaowue snemenmul.

CocTaBJISIIOIUE YIPYTUE JIEMEHTBI, KaK BHIHO U3 PHC. 3, UCHBITHIBAIOT TAKOH-KE MPOTrH0, 4T
1 KOMOMHHMPOBAaHHAsI CHCTEMA!
X=X =Xy =...= X
Ecin monoct cooOmaroTcs, HAarpy3o4Has XapaKTePUCTUKA CHCTEMBI U JKECTKOCTh
OIMUCBIBAIOTCA CIICAYIOIUMHA 3aBUCUMOCTAMMU:

P(X) = pu(x) z TR

c(x) k[pu(x) + pa] Z Fal(x) ( )Z F3l.
V(x) Pu
[Tpn M30MPOBaHHBIX IMOJIOCTSIX, HAPY30UHbIE XaPAKTEPUCTUKU M JKECTKOCTh OIPEACISIOTCS
o opMymam:

P =D PO = ) Pul) Py (5)

m

€)= G

i=1

KoMOMHUpOBaHHBIE CHCTEMBI YNPYTHX JJIEMEHTOB C TapauielibHbIM coenuHeHneM PKO
MIPUMEHSIOTCS B CHCTEMaXx I0JPECCOPUBAHUS 00BEKTOB OOJIBIION TPY30I0BEMHOCTH.
Paccmorpum BHemHee coenunenue [IP (puc. 4). [Ipu cxxatiin KOMOMHHPOBAHHOW CHCTEMBI Ha
BEJIMYMHY X OAMH 3JIEMEHT CXKUMAETCs, APYroil MCHBITEIBaeT 0TO0H. OCHOBHBIE XapaKTEPUCTHKU
CHCTEMBI C COOOIIAIOINMIECS TIOJIOCTSIMU OIPENEIIAIOTCS TI0 popMyIIam:
P(x) = py(O)[F51(x) = F52(x)];  (6)
dF31 dF32

k
c(x) = ( ) [Py (x) + pg] - [F31(x) Faz(x)] + pu(x)[ dx ]
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Puc.3. Buewnee coeounenue I1P.

IIpn otTcyTcTBMM COEAMHEHWS MOJOCTEH KOMOWHHPOBAaHHBIE CHCTEMBI CO BCTPEYHBIM
coenuHeHneM oOpasytoT IIP ¢ mpotuBomaBnenueMm (puc. 4). Harpy3ouHylo XapakTepUCTHKY H
KECTKOCTb 3TUX 1P MOXHO onpenennuTs Mo ypaBHEHHSM:

P(x) = Py(x) = Pp(x) = pua (%) - F31(x) — Duz (=) - Fap (=) ; ™
c() =1 (x0) + c2(x)

MHoroo0pasue cxeM KOMOMHUPOBaHHBIX ynpyrux 3iemenToB ¢ PKO wacTudHO npencraBieHo
Ha puc. 6. Eciau nopuian koMOuHupoBaHHbIX [1P HEMmOABIIKHBI, TO UX MOYKHO COCIMHUTH MEKIY
co0oii. Torma [P mpencraBisieT co00il KOHCTPYKIUIO, B KoTopoii PKO mMeroT oOmmmii KOxXyX u
MOpIIEHb, a ro)pbl HAIIPaBJIECHBI B pPa3Hble CTOPOHHI (puc. 5 a, 6, B). BmecTo nBYX OTAENBHBIX
OIHOTO(POBBIX MUadparMEeHHbIX O0O0JIOYEK MOXKHO HCIHOJIB30BaTh OJHY JIBYXTO(pOBYIO
TOpOMAIBHYI0 000704Ky (cM. puc. 5 0). BapmaHToM Takol CHCTEMBI SBISETCS CXeMa C
KOJIBLIEBBIM ITHEBMOOAIIOHOM (pHC. 5 T).

Puc. 4. IIP ¢ npomusooagienuem.



(
(

(
(

6) 2

Puc. 5. Muoeoobpasue cxem komouHuposanuvix ynpyaux snemenmos ¢ PKO.

Hakonern, ciexyer OTMEeTUTh KoMOMHHUpoBaHHBIE cucTeMbl PKO, KoTOpble OTHOCATCA K
KOHIIEHTpUYECKUM cxemaM. Kak BHUIHO U3 cxeM puc. 6, MOJOCTH BHENIHEH 000JOYKU BKIIIOYAOT
MOJIOCTH BHYTPEHHEeW. B B3 ¢ 3TUM pPabOTOCIIOCOOHOCTh KOHIIEHTPUYECKUX CHUCTEM
00eCrieunBacTCsl B TOM Cilydae, eClid W30BITOYHOE JaBJICHUE BO BTOPOU (BHYTpEHHEH) 000siouke
MIPEBBINIAET JABJICHUE B IEPBOU (BHEIIHEH):

Pu2 (%) > pys (%)
O4eBHIHO, YTO 000JIOYKA BTOPOH MOJOCTH HAXOIUTCS MO/ JaBICHIEM

PP (X) = Puz (x) — pus (x)
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Puc. 6. Kombunuposannwvie cucmemvr PKO omnocawuecsa K KOHYeHmpuiecKum cxemam.

Vcnonb3ys KOHIEHTPUYECKHUE CXEMBI, MOXKHO CYIIECTBEHHO YMEHBIIUTh HATPY3KU Ha BHELITHUE
000JI09K1 ¥ OBBICHTH M30BITOYHOE AaBJICHHE HA BHYTPEHHUX IostocTsix [1P.

Harpy3o4Hyio XapakTepHCTHKY KOHIIEHTPHUYECKHX CHCTEM, MMEIOLIMX 71 IOJIOCTEH, MOXHO
OTIPENETINTS 10 (hopMyIIe:

m
P() =) AP (@) ®
i=1
HH?I JABYXITIOJIOCTHBIX I1P MOCJICAHCC BBIPAKCHNUC ITPUMET BUA!
P(x) = Pyy (%) * [F1(x) + Fa ()] + puz (%) - F3(x) 9

Jlns mocTpoeHusl Harpy304HOW XapakTepUCTHKHU 3Toi 1P HeoOXoauMo MONy4YHuTh BBIPAKEHUS
s gaBnenuit Py u p,,.M3MeHeHne oobema padbouero rasza V;, 3aKIr04eHHOTO MEXAy BHEITHEH 1
BHyTpenHeit PKO, 3aBucur ot tekymiero oobema V,, npuuem, eciiy IpHHATH:

X
VG = G+ V200, VG = V) = [ FnGddxs  (10)

X0

Vo(x) = V,(xp) _j OFaz(x)dx ;

X

TO,
X

V() = Vs (o) — f (G0 — Fp@ldx s (11)

AeD) }"
Vi(xo) — f;:[Fm(x) — Fy,(x)]dx

Py1(x) = [Pyy(xp) + Byl { —F;

k
Vi(xo) )
X )

Va(xo) — fxc Fy,(x)dx

Harpy3ouHble XapakTepUCTUKH U KECTKOCTh MOYKHO OLIEHUTH IO CIEAYIOMHNM (hOpMyTaMm:

Py (x) = [Pyo(xo) + Pa]{

P ={P(x) S B PP
T e - G Reoa] T
+4{P,(x) V2(xo) k—P AF5, (x); (12)
V2 (xo) — fxi, Fa(x)dx ¢ ’
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kp, (x)AF32 (x) d AF5(x)  kp, (x)F322 x) d AFaz ()

c(x) :W-l-Pl(x) I v, ) +P(x)————,

Pi(x) =Py + P, P(x) =Py, +PF; AFy(x) = Fy;(x) — F5,(x)
Jlns crmydas m KOHIEHTPHYECKHX YIpYrux sneMeHToB ¢ PKO (opmysibl mns Harpy304HBIX
XapaKTepPUCTHK TIPHHAMAIOT BHI:

rie,

P() = ) Pu(OBF(x)

i=1
m

@) = ) a6,

i=1
rie,

AFy5;(x) = F5;(x) — F3,i+1(9;): Fymiz(x) =0;
M@=W&d—fA&@Mm

Pi(x) = P,(xo) Vixo) " P,; (13)
“ G - [ AR (dx]
kp; (x)AFZ, dAFl
) = Py g0 T

Bripaxenus (13) mokas3pIBaloT, YTO KOHIIGHTpHYECKas CHCTeMa YHpyrux snemeHToB ¢ PKO
00yasiaeT OCHOBHBIMHU TPH3HAKaMH KOMOMHHMPOBAHHBIX CHUCTEM C TMapalljIelbHBIM COEJINHEHUEM
IIPY M30JIUPOBAHHBIX MOJOCTSX, 3P (PEKTUBHBIE TIOMIAAN KOTOPBIX OIPENeIsoTes o Gopmyrie:

AFy;(x) = Fy;(x) — F3,41(x).

OnmHako, KOHIEHTPHYECKHE CHCTEMBI HMEIOT pSAA  CYHNIECTBEHHBIX  OTIMYMH  OT
KOMOMHMPOBAHHBIX CHCTEM C MAapaJUICIbHBIM COCAMHEHHEM MPU HM30JIMPOBAHHBIX ITOJOCTAX.
OcHOBHBIE mapaMeTpsl Fy, V', P, U Ap. i-rO ympyroro 3jJ1eMeHTa 3aBHCAT OT COOTBETCTBYIOLIUX
mapameTpoB (i + 1)-ro smemenrta. Obomouka (i + 1)-ro smeMeHTa HAXOAWTCS TOJ JaBICHHEM,
OTIpeIeTIsIEMBIM 110 (hopMyJie:

Py i1 (x) + Py (x).

OCHOBHBIM NPEUMYIIECTBOM KOHI[EHTPHYECKHX CHCTEM CJIEAYyeT NPHU3HATh OTHOCHTEIBHO
Hebospmme rabaputsl IIP. Kpome toro, moBbimaercs mnpouHocts PKO mo cpaBHeHHIO C
OOBIYHBIMH 000JIOUKAMHU YIPYTUX JIEMEHTOB OAMHAKOBON IPY30TOABEMHOCTH.

PaccmoTpenHast BeIe KiaccuuKanus cucteM ynpyrux snemeHToB ¢ PKO mokasbiBaer, uTo
HMEIOTCS BO3MOXKHOCTH pa3pabaThIBaTh MHOXECTBO CIOXXHBIX KOHCTpykuumii IIP Ha ocHoBe
Pa3IMYHBIX COYETAHUM MPOCTHIX COSAMHEHHH 000J04eK. B pe3ynpTaTe MHEBMaTHUECKUE YIPYyTHE
anemenTsl ¢ PKO npencrasisior coboii crucTeMbl, 001aatomie caMbIMU ITUPOKUMH JTHana30HaMA
N3MEHEHHs] OCHOBHBIX ITapaMETPOB M HAarpy304HBIX XapaKTEpUCTHK. Takue CHUCTEeMBI C yCIIeXOM
MOTYT Y/OBJIETBOPSITH PAa3HOOOPAa3HBIM TPeOOBaHMAM K YHPYroAeMH(UPYIOIIUM CBOHCTBaM
CHCTeM MOAPECCOPUBAHUS 1 BHOPO3AIIUTEL.
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Annomayusn: 6 cmambe  NPeOCMAGIEHbL  PE3VIbMAMbl  UCCICO06AHUSL  PA3PAOOMKU
NHEeBMAMUYEeCK020 YRPY2020 3JeMeHmd ¢ pe3uHo-KopoHot obonoykoli (PKO) mopoudnozo muna
0Nl NPpUMEHEHUsT 6 CUCMeMAX GMOPUYHO20 NOOPECCOPUBAHUS MPAHCIOPMHBIX Mawiun. B
coomeemcemeuu ¢ - MEXHUYECKUMU — MPebOSAHUSIMY,  NPEObIGIAEMbIMU K KOHCHPYKYUSM
NHEEMAMUYECKUX YAPYSUX DIeMEHMO8 NO 2pPY30H00beMHOCMU, pabodemy OaeleHulo, Xo0y u
ygcmome CcOOCMBEHHLIX KONeOAHUU, pa3pabomanublll dAeMeHm Obll  ONMUMUSUPOSAH OISl
00CMUIICEHUST CHUIICEHUSI BUOPOHASPYICEHHOCTNU ONEPAMOpoO8 MpPAHCNOPMHbIX Mawiun. Taxoce
npeocmagieHa MemoouKa Gblbopa 2eoMEmpuyeckKux Napamempos NHeGMAmu4ecko2o Ynpy2020
anemenma ¢ PKO mopoudnoeo muna u npusedena pacuemuds HAcpy304HAsi Xapakmepucmukd
amozo snemenma. Pezyivmamul MOOenuposanus nOOMEepiHcOarom, Ymo npeodiodicenuble yYnpyaue
INeMeHmbl  YOOGIeMBOPSION HOPMAMUBAM BUOPOHACPYIHCEHHOCMU U CHOCOOHBL CYWECBEHHO
CHU3UMb YPOBeHb UOPAYUTL OJisi OREPAMOPO8 U MEXHULECKUX YCMPOCME.
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Abstract: the article presents the results of a study of the development of a pneumatic elastic
element with a rubber-cord shell (RKO) of a toroid type for use in secondary springing systems of
transport machines. In accordance with the technical requirements for the designs of pneumatic
elastic elements in terms of lifting capacity, operating pressure, stroke and natural oscillation
frequency, the developed element was optimized to achieve a reduction in the vibration load of
transport vehicle operators. The method of selecting the geometric parameters of a pneumatic
elastic element with a toroid-type RC is also presented and the calculated load characteristics of
this element are given. The simulation results confirm that the proposed elastic elements meet the
vibration load standards and are able to significantly reduce the level of vibrations for operators
and technical devices.

Keywords: secondary springing system, toroid-type RKO, vibration protection, transport and
technological machines.

VIIK 62-567

Br100p onTUManbHBIX KOHCTPYKTUBHBIX ITapaMETPOB ITHEBMATHUECKOTO YIPYTOTO 3JIEMEHTa C
PKO ropoupHOro tuma 3aBHUCHT OT TpeOOBaHHWW, MNPEIBSBIIEMBIX NPEKIE BCEro, K
3¢ GeKTHBHOCTH (YHKIIMOHUPOBAHUS IMHEBMOJIEMCHTa B CHCTEME MOJBCIIMBAHUS OOBCKTA
BuOpozamutel [1]. B kauectBe mpumepa peanu3anuu pa3padOTaHHON METOIUKH BbIOOpa
KOHCTPYKTHBHBIX ITApaMETPOB IMHEBMATHYECKOTO ympyroro 3iemenTta ¢ PKO toponaHoro tuma no
3aJaHHOI Harpy304HON XapaKTepUCTHKE [2], MPUBOAATCS pe3yabTaThl MPOBEAEHHBIX PacuéToB IO
CO3JJaHMI0 KOHCTPYKLMHM ITHEBMOJIEMEHTa [UIi CHCTEM BTOPHYHOTO IOAPECCOPHBAHMS
TPaHCIIOPTHBIX MAIIUH.

TexHn4ueckuM 3aJaHueM Ha Pa3pabOTKy KOHCTPYKIMH ITHEBMAaTHYECKOTO YHPYTOro 3JIEMEHTa
MIPeAyCMaTpPHBAIOCh:

- TPY30MOILEMHOCTH THEBMATHUECKOTO yIPyroro snemMenTa - ot 981 H no 2942 H;

- pabouee naBiicHHE Bo3ayxa BHyTpu mnonoctu PKO mpu MakcuMallbHOW TPY30HOABEMHOCTH -
0,686 MlIla;

- rabapuTHBIC pa3Mepbl MHEBMAaTHYECKOTO YIPYroro 3jeMeHTa - mo auamerpy - 0,18 m, mo
BeIcoTe - 0,125 M;

- paboumii x0T THEBMODYJIEMEHTA BO BCeX HampaBiieHusx - 0,02 m;

- 4aCcTOTa MaJjbIX COOCTBEHHBIX KoJiebanuii - ot 3 I'm 1o 3,5 I'i;

- KOO PHUIHUEHT TUHAMUYIHOCTH - 2,5;

- TpuUMeHseMass B ITHEBMaTHyeckoM ympyrom anemente PKO TtopompHOoro tuma moinkHa
obecnieunBarth kK03 PUIHeHT 3amaca MPOIHOCTH - 4.

[IpennoxxeH opuruHaIbHBIA MHEBMaTHYeckui ynpyruid snement ¢ PKO Topounnoro tuma [3,
4] (rpy3onoasémuocts oT 1kH no 3 kH, yacrora cobcTBeHHbIX Konebanuii — 3,4 T'u, pabounii xox
B oceBoM HanpasieHuu oT — 0,02 m o + 0,02 M u B nonepeuynom ot - 0,005 m mo 0,005 m). Hapsany
C JTUM, NHEBMATHUYECKHH YNPYTWil 2JIEMEHT WMeeT MUHHMMAaJIbHble ra0apUTHbIE pa3Mepbl U
OTHOCHTEJILHO HEOOJIBIION CYMMAapHBI (C IOMOJHUTEIBHBIM pe3epByapoM) 00béM. Paszpaborana
TEXHOJIOTUYECKass OCHACTKA ISl M3TOTOBJICHUSI PE3MHO-KOPIHON 00O0JIOUKH.
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6 pecox’

Puc. 1. Pe3uno-kopoHnas 060104Kka mopouoHo2o mund.

I'eomeTprueckue mapaMmeTpbl MPOGHIS HOBOIO MHEBMATHYCCKOIO YIPYroro 3JIEMEHTA,
ompeeéHHbBIC B COOTBETCTBUHU C METOMUKOM [2, 3, 4], mpencTaBieHbl B Tadaunax 1 u 2. OceBbie
(BepTHKAIBHBIC) HATPY30YHBIC XaPAKTEPUCTHKH THEBMOAJIEMEHTA, 00SCIICUNBAOITHE TEXHUICCKUE
TpeOoBaHUS JJIsI KpallHMX 3HAa4eHUH I'py30MOABEMHOCTH INpuBeaeHbl B Tabuuue 3. IIpoduinsb
ynpyroro anemerra ¢ PKO TopomaHoro tuma ompenensercd paadycaMd KOpIyca M TOPIIHS
paBHbIME cooTBeTcTBeHHO 0,085 M 1 0,05 M npu sxcueHTprcuTeTe pasHoM 0,01m.

Tabnuya 1. I'eomempuueckue napamempul NpOGuUIs NHEEMAMUYECKO20 dNleMeHmA.

LM p1, M. 1, M. o1, paj. B1, pan.

- 0,200 0,01 0,04414 0,8266 2,5124
- 0,150 0,01211 0,04666 0,8499 2,4469
- 0,100 0,01406 0,04889 0,8682 2,3813
- 0,005 0,01586 0,05084 0,8819 2,3156
0,000 0,0175 0,05252 0,8915 2,2501
0,005 0,019 0,05394 0,8975 2,1849
0,010 0,02037 0,05513 0,9001 2,1200
0,150 0,02161 0,05609 0,8997 2,0555
0,020 0,02275 0,05683 0,8966 1,9913

Tabnuya 2. ['eomempuueckue napamempbi npoQhuisk NHEEMAMUYECKO20 dNEeMEHMA.

x> M. p1, M. 1, M. a1, pai. B1, pan.

- 0,020 0,01361 0,06149 1,3122 2,1037
- 0,015 0,01475 0,06242 1,3017 2,0472
- 0,010 0,01577 0,06318 1,2889 1,9919
- 0,005 0,01669 0,06377 1,2742 1,9374
0,000 0,01750 0,06422 1,2577 1,8839
0,005 0,01823 0,06452 1,2396 1,8311
0,010 0,01888 0,06469 1,2201 1,7790
0,015 0,01947 0,06473 1,1992 1,7275
0,020 0,02 0,06464 1,1771 1,6764
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Tabnuya 3. Ocesvle (6epmuKanvhble) HA2PY30UHbIE XAPAKMEPUCMUKU NHEEMOIEMEHMA.

. MIla . kH
z M S’ n=1 £ [ n=141 n=1 2 [ n=-141
Oon = 0,981 kH;
- 0,020 1,733 0,205 0,196 0,356 0,340
-0,015 2,359 0,209 0,201 0,493 0,475
20,010 2,993 0,214 0,208 0,641 0,624
~0,005 3,636 0,220 0,217 0,802 0,790
0,000 4,292 0,229 0,229 0,981 0,981
0,005 4,960 0,239 0,243 1,183 1,203
0,010 5,638 0,251 0,260 1,414 1,466
0,015 6,323 0,266 0,282 1,680 1,781
0,020 7,007 0,284 0,308 1,989 2,162
Oon = 2,943 H;

- 0,020 1,733 0,630 0,608 1,092 1,055
-0,015 2,359 0,639 0,621 1,507 1,465
20,010 2,993 0,651 0,673 1,048 1,907
- 0,005 3,636 0,666 0,659 2,423 2,395
0,000 4292 0,686 0,686 2,943 2,943
0,005 4,960 0,710 0,719 3,520 3,568
0,010 5,638 0,739 0,761 4,166 4292
0,015 6,323 0,775 0,813 4,899 5,141
0,020 7,007 0,818 0,877 5,734 6,148

AHanu3 TpHUBEACHHBIX JAHHBIX CBHIETEJBCTBYET O TOM, YTO IIapaMeTpsl HOBOTO
ITHEBMAaTH4ecKoro ynpyroro anemenTa ¢ PKO ToponaHOro THIla yIOBIETBOPSIET NMPEIbSIBISCMBIM
TpeOOBaHMSAIM M MOXET OBITh HCIOJNB30BaHA B CHCTEMax BTOPUYHOTO MOAPECCOPHBAHMS
Pa3INYHBIX TPAHCTIOPTHBIX M TPAHCHIOPTHO-TEXHOJIOTNIECKUX MAIIINH.

[Tpn MpoeKkTHpOBaHUM CHCTEM BTOPHYHOTO HOAPECCOPUBAHMSA HEOOXOIMMO HMPOBOIUTH PacuéT
Ha BHOPOHArpy’>keHHOCTh pabOdero MecTa OnepaTopa, M CUMTATh TAKOH pacuéT BayKHBIM IAaroM
IIPU OLIEHKE KOHCTPYKTHMBHBIX perreHui. OneHKka ypoBHSA BUOPOHArpyXEHHOCTH Ha COOTBETCTBHE
HOopMaTWBaM [5] mpoBoxmiack MO pe3yibTaTaM MOJEIHPOBAaHUS KoyiebaHuil oObekTa
MIOJIPECCOPUBAHUS C ITHEBMAaTHYECKUM YNpyruM 3ieMeHToM ¢ PKO TopomaHoro tuma, mMeromeM
pacyéTHYIO Harpy304YHYIO XapaKTEePUCTUKY, IIPEJICTABICHHYIO B Tabuule 3.

AHanu3 pe3yabTaToOB MOKa3all, YTO UCIONb30BAaHHE B CHCTEMaX BTOPUYHOTO MOAPECCOPUBAHUS
ITHEBMaTHYECKUX ynpyrux osiemeHtoB ¢ PKO TopommHoro tuma ¢ XapakTepHCTHKaMH,
MOJTYYEHHBIMH B pe3yibTaTe PacuéToB, NMPOBEIEHHBIX IO NMPEACTABICHHOW METOJMKE ITO3BOJIUT
3HAYUTEIBHO CHU3UTHh BUOPOHATPYKEHHOCTh ONEPaTOPOB TPAHCIIOPTHO-TEXHOJIOTMYECKUX MAIINH.

Pa3zpaGoTaHHbIii TNHEBMAaTHYECKHH YNPYTHH 3JIEMEHT TNpeIHa3HAaueH /Uil 3aliuThl  OT
BO3/IeiicTBUS BHOpaIMii Ha ONEpaTopoB, a TaKke Ha MPUOOPHI, Y37IbI M arperatsl TPaHCIIOPTHOU
TEXHUKH. 3a CYET YBEIWYEHHs MCIHONB3YeMOro oObeMa OIOpbl IPOUCXOAWT yMEHBIICHHUE
KECTKOCTH M TOBBIIIEHHE JeMN(UPYIOIMINX CBOMCTB YIPYroro sineMeHTa. IIHeBMaTHuecKue
ynpyrue snemMeHThl ¢ PKO TopommHOro Tmma MOTYT HMETh pPAa3IM4HYI0 KOH(UIyparuio
HaMpaBJISAIONMEH apMaTypsl, BBIOOp KOTOpPOH ompezenseTcss TpeOOBaHUSMHU, MPEIbIBISIEMbIMA K
ITHEBMOXJIEMEHTY W, B KOHEYHOM CUETe, 3a/JaHHBIMH HarPy309HBIMH XapaKTePHUCTUKAMH.

Pa3zpaboTanHast MeToIMKa BEIOOpA TEOMETPHUYECKUX ITapaMeTPOB ITHEBMATHYECKOTO YIPYTOro
anementa ¢ PKO TopoumHOro THma mo 3aJaHHOW Harpy304HOI XapakTepHCTHKe [2] ans cucteM
BTOPUYHOTO TOAPECCOPUBAHUS, MO3BOJIAET HA CTaJUU NPOEKTHPOBAHUS CUHTE3HPOBATH YHPYTUI
9JIEMEHT U MPEJIOKHUTh Pa3INuHble KOHCTPYKIIUH BUOPOOIIOPHI.
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Abstract: the article discusses the relevance of using biometric identification methods based on
keyboard handwriting recognition methods. The results of a study of existing systems for analyzing
keyboard handwriting are presented, algorithms for recognizing keyboard handwriting are
considered: a statistical method, a method based on neural networks, a machine learning method,
a hybrid method. The stages of operation of keyboard handwriting recognition algorithms for
biometric authentication systems are considered.

Keywords: keyboard handwriting, biometrics, authentication, information security.

VIK 004.056.53

buomerpuyeckas ayTeHTH(HKAIMsA IO NOBEICHYSCKHM XapaKTePUCTUKaM Ipeasiaraet
HaJe)KHOE M yINOOHOE pelleHHE M MPEOJOJCHHS 3THX MpoOJieM, CBSA3aHHBIX ¢ 00ecIedeHneM
0e30IacHOCTH JaHHBIX W HACHTH(UKALMH IOJNB30BaTeNeil B COBPEMEHHOM IH(pPOBOM MHpE.
TpaauMOHHBIE METOIBl ayTEHTU(HUKALMH, TaKHe KaK Mapoid U TOKEHBI, 4acTO YSI3BHMBI JUIs
B3JIOMa M (UIIMHra, TOr/a Kak MOBeACHUYECKas OMOMETpHUsl aHaIM3UPYET YHUKAIbHBIC MAaTTEPHBI
NOBEICHUs IOJIb30BaTelel, TakWe Kak JWHAMUKa Habopa TeKcTa, [JBHXKCHUS MBIIIH,
UCIIONIb30BAaHUE CEHCOPHOTO OJKpaHa, CXeMa HaBHrallMk M IIpoYee, IT03BOJISIS OCYIIECTBISTH
ayTeHTU(UKAIHIO M0JIb30BaTeIel aBTOMAaTHYECKU Ha OCHOBE MX MOBEACHUS. JTH XapaKTePUCTHKU
CJIOKHO TOJ/IeNaTh WIIM B3JIOMaTh, IPH 3TOM OHHM OCTAIOTCS IOCTOSIHHBIMH BO BPEMEHH, 4TO
JOelaeT WX HaJSKHBIMH HWICHTHOUKATOPAMH, CHIDKAIOIMMH pPUCK HECAaHKIHOHHPOBAHHOTO
JOCTylla M MoUICHHMYecTBa. K HW3MEHSIOIIMMCS TaTTepHaM IOBEICHHS IOJb30BaTeNei
MOBEJCHYCCKash OHOMETPHKA MOXET aJalTHPOBaThCs, oOeclieunBasi HEMPEPHIBHYIO 0€30MacHOCTb.
CrexyeT OTMETHTh, YTO IMOBEICHYECKHE XapaKTEPUCTUKH HE IEPeHaloTCs depe3 dJICKTPOHHYIO
MOYTY HJIM TEKCTOBBIC COOOIICHUS, YTO JeNAaeT UX HEYA3BUMBIMH I HOIYJSPHBIX B HACTOSLICE
BpeMs arak ¢umuHra. [lOMHMO aKTyaJbHOCTH, OHOMeTpUYecKas ayTeHTHUKALHUI 110
IOBCACHYCCKUM XapaKTCepuCTUKamM npeajaracTt pan MpEeUMyHICCTB, CBsA3aHHBIX C
ayTeHTH(I)HKaLIHeIZ 0e3 BMEIIATeIbCTBA TMOJIb30BATEIsI, MUHUMAJIbHBIMU 3aTpaTaMU Ha BHEAPCHUEC
TaKUX CHCTEM UM MX TOYHOCTBIO, KOTOpas MoxeT jocturatb Oonee 99%. Ilo wmepe
COBEpLICHCTBOBAHUS TEXHOJIOTHI TOBe/IeHYeCKas OnoMeTpuKa OyJer urpath Bce 0ojiee BaXKHYIO
poJIb B co31aHuu Oe3onacHol 1 6ecinoBHOW 1M poBoit cpeast [1].

OnmHMM M3 MaJIOM3y4YEHHBIX, HO TEPCHEKTHBHBIX METOJ0B OHOMETpHUYECKON HACHTH(UKAINU
SBJISICTCSl PACIO3HABaHHE KJIABHATYPHOTO IIOYepKa. DTOT METOJ OCHOBBIBACTCS Ha TOM, YTO
K)KIBIH YEJIOBEK I1eYaTaeT TeKCT YHUKAJIBHBIM 00pa3oM, UCIIONb3Yys HHIUBUAYAIbHbBIC JIBHKCHUS
NaJbLEB U PUTM HAXKATHUS KIaBHIIL.

AJITOPHUTMBI PAaCIIO3HABAHUS KJIABUATYPHOTO MOYEpKa OOBIYHO HCIIONIb3YIOT CJICIYIOIIUE TAIIbI
paboTsr:

— cOop JaHHBIX, 3aKJIIOYAIOIIMIICS B 3alMCH KJIABHATYPHBIX HaXaTWH, BKIIOYas BpeMs
Ha)XXaTus, JJIATCIIbHOCTb HAXKATUA U BPEMS OTITYCKaHWA KJIABUIIIN,

— npenobpaboTka, B pe3yinbTaTe KOTOPOIl OCYIIECTBISETCS OYHMCTKA AAHHBIX OT ILIyMa H
mpeobpa3oBaHue UX B HEOOXOIUMBIH (popmar;

— M3BJICYCHHUE TIPU3HAKOB, HATIPUMED, BBIJCICHHUE XapaKTEPHBIX 0COOCHHOCTEH HAXKATHIl, TAKUX
KaK CKOpPOCTb, CHUJIa HAXKATHA, TPACKTOPUA ABUKCHHU TAJIBICB,

— o0y4eHHe MOJIeNd, B pe3ylibTaTe KOTOPOrO CO3JAeTCS MOJENb, CIIOCOOHAs pa3inyarh
KJIaBHATYPHBII MOYEPK Pa3HbIX JIFO/EH, €CIIM 3TO HEOOXO0ANMO;

— TECTHPOBAHKE [UISl OLICHKH TOYHOCTH pabOThI AITOPUTMA HA HOBBIX IAHHBIX [2].

Jli1st pacrno3HaBaHKs KIaBHATYPHOTO MOYEPKa MOTYT MCIIOIb30BAThCS AITOPUTMBI, OCHOBAHHBIE
Ha PasMYHBIX MeToAax M moaxonax. OIHUMH U3 TaKMX METOAOB SBIISIOTCS CTATHCTHYECKHUE
METO/Ibl, OCHOBAHHbIC Ha aHAIM3€ PaclpeleseHus NPH3HAKOB KilaBHaTypHoro movepka [3]. Ilpu
9TOM MOXCT BBIIIOJTHATHCA aHAJIN3 4YaCTOThI HAXKATUA KJIaBUIII (HaHpI/IMep, HEKOTOPLBIC JIFOAX Yalie
ucmone3yioT "a", a apyrue - "o"), aHaNM3 IIMTENBHOCTH HaKaTus (M3MepsieTcs BpeMs, KOTopoe
YCJIOBEK ACPKUT KIaBUIITY Ha)KaTOI\/’I; Y KaXJI0T0 4YCJIOBEKA €CTh yHI/IKaJ'[BHI:Jﬁ CTWJIb HAXXaTud, 4TO
IIO3BOJISICT OTIIMYHUTH €TI0 OT }lpyFI/IX) WK aHaJIn3 BPEMCHU MEXIY HAXATUAMU (I/IHTepBaIIBI MECXKIY
Ha)XXaTUAMM KIIABUII TaKXKE MOT'YT OBITH YHUKAJIBHBI I KaXXJI0TO quOBeKa). ﬂ.]'[ﬂ CTaTUCTHYCCKUX
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METOJIOB XapaKTepHa IPOCTOTa pealu3alnd, He OOJbIIOH O00BeM IaHHBIX, TpeOyeMbldl uIs
oOydenust. OmHaKO, OHM HE MOI'YT OOECIEYUTh BBICOKYIO TOYHOCTH IaHHBIX, OCOOCHHO IpH
UCIIOJIb30BAaHUN KOPOTKHX TEKCTOB, @ TAKXKE CIEAYET OTMETUTh UX HEYCTOWYNBOCTH K N3MEHEHHSM
B CTHJIE HA0Opa TEKCTa, BEI3BAHHBIM YCTAIOCTBIO, CTPECCOM HIIM BHEIIHUMHU (akropamu [4].

Hdnst  oOy4yeHust Mojeneidl  pacro3HaBaHHs — OOJIBIIOW  TOMYJISIPHOCTBIO  IMOJB3YIOTCS
HCKyCCTBEHHBIE HEHpOHHBIE ceTH. MHorociolHbe nepcentpoHsl (MLP) oOygarorcs Ha OonbImx
00beMax DaHHBIX W MOTYT BBISBIISATH CIIOXKHBIE 3aBUCHMOCTH MEX]y Pa3IHIHBIMH ITapaMeTpaMu
KJIaBHaTypHOTrO mouepka. CBeprounsle HelpoHHBIE ceTH (CNN) HCIONB3YIOT CBEPTOYHBIE CIIOH
JUIl W3BJICUYEHHS TPOCTPAHCTBEHHBIX OCOOCHHOCTEH W3 JAaHHBIX, YTO IO3BOJISET JIYYIIE Y4eCTb
BPEMEHHYIO IMHAMHUKY HakaTuil kimaBuil. PexyppentHsie Heifponusle cetu (RNN) mogxomar mms
00pabOoTKH TOCTIeAOBATEIBHBIX TAHHBIX, TAKAX KaK KIABHATYPHBIH MOYEpPK, U MOTYT "3allOMHUTH"
NpeAbIayIIre JeiCcTBUS 1osb30BaTelss. be3ycaoBHO Takue aaropuTMbl ISl paclio3HaBaHMS
KJIaBHATypHOTO MOYEpKa OTJIMYAIOTCS BBICOKOW TOYHOCTBIO, OCOOEHHO NPH HCIIOJIB30BAHUHU
OosbIIMX 00BEMOB JaHHBIX JUIsl 00Y4YEHUs], U CIIOCOOHOCTBIO alaliTUPOBATHCSl K MHANBUAYaIbHBIM
0COOCHHOCTSIM KJIaBHaTypHOro novepka. [Ipu aTom, oHn TpeOyroT 60NIBIINX 00BEMOB JaHHBIX LIS
o0yd4eHus, TpyA03aTpaTHBI 10 BPEMEHH M MOT'YT OBITh CIIOXHBIMH B peayin3anuu [S].

MeTopl MAIIMHHOTO OOYYEHHUS! WCIIOJIB3YIOT pa3lInuHble AJITOPUTMBI MAIIMHHOTO OOYy4YeHHS,
takue kak SVM, kNN, nepeBrst pemieHuit u 1p.

AnroputM MamuHHOTO 00y4eHus SVM (Support Vector Machines), xapakTtepusyercs
o0ydeHHEM Ha pa3feleHHM MAaHHBIX HA KIJACCHI, ONpENeNsisi ONTUMAIBbHYI0 THIEPIUIOCKOCTS,
KOTOpas MakcuMaibHO 3((deKkTuBHO pasmemser momb3oBareneit. Amroputmbl kNN (k-Nearest
Neighbors) kmaccudunupyroT HOBBI HaOOp TaHHBIX HAa OCHOBE CXONCTBA ¢ Ommxaimmmu k
oOpasuamu u3 oOyuaroieil BbIOOpkU. Takske MOTYT NPHUMEHSTHCS AEPEBbsl NMPHUHATHS PELICHUM,
KOTOpbIe IIO3BOJIIOT CO37aBaTh JPEBOBHIHYIO CTPYKTYPY, Pa3[eiAIOIlyl0 JaHHBIE Ha OCHOBE
ONpEJCTICHHBIX KPUTEPHEB, 4YTO MO3BOJIIET KJIACCH(UIMPOBATh IOJB30BaTENsl MO  €ro
KJIaBUATypHOMY TIOUYEPKY.

He3aBucumo OT THIa BO3MOKHOTO aJTOPUTMa MAIIMHHOTO OOy4YeHHs M BBIOPAHHOTO TOIXOJa
JUISL 3371a4 PACIO3HABAaHWs KJIABHATYpHOTO IOYEpKa, BCE OHM OYAyT OTHOCHUTEIHHO IPOCTHI B
peanu3anii ¥ BMECTE C TE€M, XOPOIIO CIIPABIATHCS C HEIMHEWHBIMU 3aBHCHMOCTSAMH B JaHHBIX.
OpHako, MOTYT OBITh MEHEE TOYHBIMH, HAlpUMep, YeM HEHWpOHHBIE ceTH W OyayT TpeboBaTh
TIIATEJFHOTO 1M0A00pa MapaMeTpoB ISl JOCTIDKEHHS ONTUMAaIBLHOW ToyHOCTH. Kpome sToro, 1t
peanuzanuM JUIS 3aJad paclo3HABaHWS KIIABHATYPHOTO IIOYEpKa C NPHMEHEHWEM MAalIMHHOTO
0o0y4eHus TpedyeTrcst OOJIbIIIe BPEeMEHH I OOYISHHS MOJICIHA W 00paOOTKH JaHHBIX, YeM Y JPYTHX
METOJIOB OMOMETPHM, NPHCYTCTBYET UYBCTBHUTEILHOCTh K BHEIIHHM (DakTopa, a 3HAYWT TaKHe
CHCTEMBbI M0JIBEPKEHBI OIIMOKaM HM3-3a BHEIIHUX (haKTOPOB, TAKUX KaK YCTAJIOCTh, CTPECC, LIIyM H Jp.

Haunydmum BapraHTOM Uit CHCTEM OHMOMETPHYECKOW ayTeHTH(HKAIMU C paclo3HaBaHUEM
KJIaBUATYPHOT'O MOAYEpKa MOTYT CIYy)KUTh TMOPHIHBIE METO/bI, XapaKTePU3yIOLIHECs] COUeTaHUEM
HECKOJIKUX aJITOPUTMOB JIJIsl TTOBBIILICHNS! TOYHOCTH M YCTOHYMBOCTH. Hanpumep, ucrosp3oBaHue
HEHPOHHBIX ceTeil /U1 U3BJIeUeHNs MpU3HAaKoB U SVM 11 KimaccuuKarim.

Kakoii anropuT™ pacno3HaBaHUSI KJIABHATYpHOTO IOYEpKa JJIsi CHUCTEM OHOMETPHUYECKOM
ayreHTH(UKAIUU OBl HU OBLIT BEIOPaH BaXKHO 00ECIICUNTh B CUCTEME CIICAYIOIINE (DYHKITIH:

— MIPEJBAPUTENILHYI0 00paOOTKY aHHBIX, YTOOBI OYMCTUTH AAaHHbIE OT IIyMa, HallpuMmep, OT
CITy4aliHBIX Ha)KaTHH KIIaBHIII;

— BbIOOp HamOosiee MHPOPMATHBHBIX NPHU3HAKOB KIJIABHATYPHOTO MOYEpKa, ITOTOMY YTO OHH
CYIIECTBEHHO BIIHMSIOT HA TOYHOCTD aJITOPUTMOB;

— y4ecTb pa3Mep BBIOOPKH BCIEICTBHE TOTO, YTO JUISl JOCTHIKEHHS BBICOKOH TOYHOCTH
TpeOyeTcs 00T 00BeM JaHHBIX ISl 00YUEHUS alrOPUTMOB.

B 3akiiodeHue, cienyeT OTMETHTb, 4YTO BbIOOP ONTHMAJIBLHOTO AaNrOpPUTMa 3aBHCUT OT
KOHKPETHOH 3a/1a4¥ U TpeOOBaHUH K TOYHOCTH, CKOPOCTU U pecypcaM. COBpeMeHHbIE alrOpUTMBL,
0COOEHHO HEWPOHHBIE CETH, CIIOCOOHBI JIOCTHraTh BBICOKOW TOYHOCTH B Paclo3HaBaHUU
KJIaBHATypHOTO TIOYepKa, Jenasi 3TOT METOJl IEpPCIEKTHBHBIM ISl CHCTEM OHOMETPHUYECKOil
ayTeHTU(PUKAIIH.
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Pacno3naBanue KJIaBUATYpHOI'0  MO4Y€pkKka B CUCTEMax 0E30MMaCHOCTA  MOKET  OBITh
HCIIOJIB30BAHO IJIA ayTeHTI/I(l)I/IKaIII/ISI MOJIb30BaTeNei pu BXOAC B CUCTCMBbI, MPUIIOKCHHUSA U BEO-
CaﬁTLI, 1A KOHTPOJIA AOCTYIIa K 3alllUMIICHHBIM pecypcaM, I MOHUTOPpHMHIA AKTUBHOCTU
MOJIb30BaTeIeH npu OGHapy)KeHI/II/I MOHICHHUYECTBA U HECCAHKITMOHUPOBAHHOT'O AOCTYyIA.
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CTABWIN3AIIUA HPQMI)IBO"IHO]?I )KI/IL{]KOCTI/I,
NPUT'OTOBJIEHHOU HA IIJIACTOBOU BOJAE
Kyaues MLIO.!, Hypuraunos K.®.2

!Kynues Mypao FOcug yenu — doxmopanm,
Asepbaiiocanckull HaYUOHATbHLLL YHUSEPCUmMem Hemu u 2asa;
’Hypumounos XKanonuooun Daznudoun yeinu - 6e0yuuti Cneyuamicn,
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Annomayusa: npu OypeHuu ckeadxcun 6 Ycmiopmckou HegpmeeazonocHou obdracmu  Os
npU2OmMogieHUss OYpPOBbIX PACMEOpo8 Obliu UCHOIb308AHbI NIACMOBble 800bl, 000bIGAEMbIE U3
HeO2eHOBbIX OMLONCEHUL.

B 3asucumocmu om cmenenu MUHepanuzayuL pacmeopa Mo2ym OmMMeuamsbcs KaKk pocm, max u
CHUDICEHUE 3HAYEeHUU CMPYKMYPHO-MeXaHuuyeckux nokasamenei. Bodoomdaua npu s>mom
6o3pacmaem. B pesynomame 63aumo0eicmeus ¢ UOHAMU MEMALI08 MEHIeMC sl 3apsi0 2IUHUCTBIX
yacmuy. B cmamwe paccmompenvl pesynomamsl  OYpeHusi CK8ANCUH 8  Ycmopmckou
Heghmezazonochou obnacmu. [ npucomoeienus OYpOblX pacmeopos Obliu UCHOLb308AHbL
NIACMOsbie 800bl, D00LIBAEMBLE U3 HEOLEHOBLIX OMLIONCEHUT U NOOPOOHO PACHUCAHBL PE3YbMAambl
uccne008aHull.

Kniouesvie cnoea: Oypenue, ceolicmea, Xxumuueckue peaseHmvl, odoomoauya, abcopoyus,

cmpyKkmypa.
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STABILIZATION OF WASHING LIQUID PREPARED FROM
PRODUCED WATER
Kuliev M.Yu.!, Nuritdinov Zh.F.2
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Abstract: when drilling wells in the Ustyurt oil and gas region, formation waters extracted from
Neogene deposits were used to prepare drilling fluids.

Depending on the degree of mineralization of the solution, both an increase and a decrease in the
values of structural and mechanical parameters can be observed. At the same time, water yield
increases. As a result of interaction with metal ions, the charge of clay particles changes. The
article discusses the results of drilling wells in the Ustyurt oil and gas region. To prepare drilling
fluids, formation waters extracted from Neogene deposits were used and the research results were
described in detail.

Keywords: drilling, properties, chemical reagents, fluid loss, absorption, structure.

Kak wu3BecTHO, mpu OypeHHHM He(TSHbIE U Ta30Bble CKBa)XWHBI IPOMBIBAIOTCS OypOBBIM
pacTBOpPOM, YacTO Ha3bIBAEMBIM IPOMBIBOYHOM JKUAKOCTBIO, NMPOMBIBOYHBIM areHTOM M p.
BypoBbie pacTBOpBI JOJDKHBI 00JaiaTh OMNpPEICICHHBIMH TEXHOJOTHYECKHMMH CBOMCTBaMH,
KOTOpBIE TIPUIAIOTCS MM TIOCie OOpabOTKM XHMMHYECKMMH pearcHTamMu. OJHUM U3 BaXKHBIX
CBOJiCTB GYpoBOro pacTsopa cuuraerca Bojoorgada (B, cm?/30 mun), usMmepsemas Ha IpuOOpe
BM-6. Byposoii pacTsOp, uMerommili BomooTaauy 6-8 cM’/30MHH, cuuTaeTcs OTBEYAIOLIUM
TpeOOBaHUAM TeXHONOTHH OypeHms. Bomoormaga OypoBoro pacTBopa 3aBHCHUT OT (PH3HKO-
XAMHUYECKUX CBOWCTB 0Opas3yromeics CTPYKTypUPOBAHHOW CHCTEMBI, T.€. OT CIOCOOHOCTH
MOCTIeTHEH yIep)KUBATh BOTy B aOCOPOIIMOHHBIX TUICHKAX M TYCHKaX CTPYKTYPHL.

CKOpOCTh U BETMYMHA BOJOOTAAYH 3aBHCAT HE TOJBKO OT CTENECHH AMCICPCHOCTH TIIMHUCTHIX
YacTHUI], HO U OT MUHEPAJOTHYECKOTO COCTaBa TJIMHBI, CBOWCTB JWCIEPCHON Cpeibl, pa3Mepa H
CTPOEHHUS MOJIEKYJI XMMHUYECKOTO pacTBOpA.

IMpu OypeHun CKBaXUH B YCTIOPTCKOM He(TEra3oHOCHOI 00JacTH Ui MPUTOTOBICHHS
OypOBBIX pPacTBOpOB OBUIM HCIOJB30BAHBI IIJIACTOBBIE BOJBI, JOOBIBa€MBIE M3 HEOT€HOBBIX
OTIIOKeHUH. TIpUroTOBICHHBIN M3 OEHTOHUTOBOW M THUAPOCIIONUCTON TJIMHBI OypoBO#l pacTBOp,
HECMOTPs Ha 00pabOTKy pa3IMYHBIMU peareHTaMu-noHusutensMu Bogootaayn (YIIP, KMI, K-4,
K-9 u ap.), uMen BeICOKYIO BogooTaauy (20-25 cm?/30 mun). [Ipy 3HAYMTENBHBIX KOHIIEHTPALMAX
3THX PEarcHTOB B PAacTBOPE BOAOOTAAada CHMkaiach 10 10-12 cm’/30 MHH, HO Yepe3 HEKOTOPOE
BpeMs OHA Bo3pacTaia 1o 25 cM>/30 MuH.

OcHOBHasI TPUYMHA TPYOHOCTH CHIDKCHHS — KOATryJALHWsS, MPOUCXOIUBINAS IIOJ JCHCTBHEM
KaTHOHOB JIBYXBAJICHTHBIX METAJLIOB, COJCPIKAIIIMXCS B TUTACTOBOI BOJIE.

Bumnmo, pearear KMII B mpuCyTCTBHM IBYX M TOJHBAJCHTHBIX HOHOB HE MUMEET MPOYHYIO
CBs3p C YacTUI[AMH TJIMHBI M HE MOXET 00pa30BaTh MPOYHBIX HUKIHMYECKUX COCIUHCHHH C
AKTUBHBIMH IEHTPAMH KPUCTAJUINIECKOH PEIIeTKH TIMHUCTBIX MUHEPasoB [1].

B 3aBucHMOCTH OT CTENEHHM MHHEpAIM3AllMM PAacTBOpPAa MOTYT OTMEYaThCcid KaK POCT, Tak U
CHIDKEHHE 3HAYCHHH CTPYKTYPHO-MEXaHNYECKHX ToKa3aTeneil. BogooTnaua npu 3ToM BO3pacTaert.
B pesynpraTe B3aMMOAEHCTBHSI C HOHAMH METAJIOB MEHSETCSA 3aps TIMHHUCTBIX YacTHIl.
[TonmBaneHTHBIE KaTHOHBI, aACOPOUPYSICh HA TIMHE, CHIDKAIOT €e JuCTepranuio. MuHepamu3amms
Cpeasl MPUBOIAWT K KOATyJSALIWU CHUCTEMBL. B pe3ynpTare BO3AEHCTBUS IMOJMBAJICHTHBIX HOHOB
MOTYT Ppa3pyllaThCs W CBA3M MEXIYy aToMaMd W MOJIEKYyJIaMH B IJaBHOW LENMU MOJMMEpA.
[ToBbIlIEHWE MUHEpaTU3aLUU CPEJbl CO3/aET MPEANOCHUIKA K CHIKEHUIO aKTUBHOCTH pEareHra.
[IpuunHa gecTpykuuu — okucauTenbHoe aercteue Ha KML kucnopoaa Bo3ayxa.
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Comu onHOBaJieHTHBIX MeTawioB (Hampumep, NaCl) Taxke MOTyT BBI3BAaTh KOAryJSILHIO
pacTBOpa M Kak CJICJICTBHE — IOBBIILICHHE BOJOOT/AAYH, HO B MEHBILEE MEpE, YeM IpH IeHCTBUU
KaJIBIIUEBBIX WJIM MarHUeBbIX coJiei [2, 3].

OnHOIt U3 BayKHBIX NpoOiieM rirybokoro OypeHus siBisieTcsi 60pp0a IPOTHB COJIEBOM, 0COOEHHO
KaJbLeBoi, arpeccu. Crioco0b! 00pbOBI MPOTUB arpecCuy XJIOPUCTOTO HATPHSI, BCTPEYAIOIIErOCs
B BHAE MOINHBIX IUIACTOB M B COCTAaBE IUIACTOBBIX BOJ, MOXXHO CUHTaTh OTHOCHTEIIBHO
pa3paboranabiMH. ['Opa3mo xyxke oOCTOMT neno B Oopr0Oe ¢ arpeccrHeil pacTBOPHMBIX COJEH
KalbLUsI M MarHus, BCTPEUAIOLINXCA B COCTaBe IUIACTOBBIX Boj. Hambosee pacmpocTpaHEHHBIM
OcaZWTENeM HMOHOB KaJbLUs SBISIETCS KalbLMHMPOBAHHAs COAA, HO €€ PACXOJ 3HAYUTCICH B
60pp0e ¢ KaJIbIMeBOH arpeccueit. Mexmy TeM mMeroTcs: 6oiee 3ppeKTUBHBIC peareHTHl, KOTOPBIX
TpeOyeTcss HAMHOTO MEHbBINE, YeM KaIbIMHHUPOBAHHOW coAbl, — 3T0 cynbdaT Hatpust (Nax SOs).
Jiist GopbOBI ¢ KanbLUEBOH arpeccueil MpUMEHseTCsl TAK)Ke MOJIMMep Ha OCHOBE nosnakpuiatos (K
— 4, KMIL, ITAHT'TI u np.).

Hapsiny ¢ opraHnuecKiMu IIOJIMMEPHBIMU peareHTaMu JUIs 00paboTKK pacTBoOpa MPUMEHSIOT U
cuHTeTndeckue mnoiuMmepsl. Cpean HuX Oonee A(PQPEKTUBHBIMU SBISIOTCS CHHTETHYECKHE
akpuioble noiaumeps! (ITAH, TTAA).

Hcnonp3oBanue OypoBOro  pacTBOpa, INPHUIOTOBIEHHOTO Ha  IUIACTOBOW  BoJe C
HecTaOMIM3UPOBAaHHBIMU CBOIMCTBAaMM, UYPEBAaTO OMACHOCTBIO MPUXBaTa OYpHUIBHONH KOJOHHBI
ITosToMy, B TakWx YCIOBHSIX BO3HHMKAeT HEOOXOAMMOCTb IIOCTaBKM NIPECHONH BOIBI JUIA
IIPUTOTOBJICHUS OypOBOTO pacTBOpa m3nayneka (rr. Myitnak, Kynrpax n Axkganak).

Hamu npoBeznieHs! nccae0BaHAS 10 N3YyUCHUIO BIMSHHA OTICIBHBIX PEarcHTOB Ha MOKa3aTeln
OypoBOro pacTBOpa, IPUTOTOBICHHOTO Ha MHHEPAIN30BaHHON ITOJ3EMHOW M MPECHOH BoJE,
Pe3yJbTaThl KOTOPBIX IPUBEJCHBI HIXKE. CM. PHUC.

Kak ycTaHOBJIEHO HOBBIN MOJMMEPHBIH BOJOPACTBOPUMBIN peareHT siBiseTcs 3(dexTHBHBIM
MOHM3HUTEJIEM BOJOOTIAUYM OCHTOHHUTOBOIO PacTBOpa, NMPUTOTOBICHHOTO Ha IUIaCTOBOW Boje. B
stoM otHomieHud HIIBP oxazancs myume, uyem pearentsl K-9, K-4 u KMII. Ve npu
KOHIEHTpaluu | % 3TOro peareHta BOjOOTAa4a pactBopa cHuxkaerca ¢ 30 go 10 cm?/30 muH.
Jlo6aBka pearenta HIIBP B OypoBoii pactBop B komudectBe 10 0,5 % TMOBBIIIAET BSI3KOCTh, a
JanbHEHIIee OBBIIIEHHE KOHIIEHTPALMK 3TOTO pearceHTa B pacTBOPE CHIDKAET ee. BEIABIEHO, 94TO
CHC taxxe cHauana BO3pacTaeT, a 3aTeM cHuxkaercs. OntumanbHbiM coaepkanueM HIIBP B
6ypoBoM pactBope ssisercs 0,5 — 1,0 %.
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Puc. 1. I'pagux 3asucumocmu 6000omoauu 6yposvlx pacmeopos om cOOEePHCAHUs PeaseHn o8,
NPUSOMOBNIEHHBIX HA NIACHOBOU 800€.

IIpUrOTOBNEHHEBIM Ha IUIACTOBOM BOJE OCHTOHUTOBHIA PacTBOP IUIOTHOCTBIO 1150 kr/m?
00pabaThIBaJICSl CUHTE3MPOBAHHBIM HaMH HAa OCHOBE OTXOJOB KOBPOTKalKOW (paOpUKH HOBBIM
MOJIMMEPHBIM BOJIOPACTBOPUMBIM peareHToM. KoHIleHTpanus 3Toro peareHra usmessiach ot 0,5
% no 2,0 % pand CONMOCTaBUMOCTH C PAacTBOPAMH, COAEPKAIIMMH IIONMMEpPHBIE aKPHUIIOBBIC
pearentsl KMII, K-4, K-9 u HIIBP.
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Abstract: during the Doi Moi period in Vietnam since 1986, the team of entrepreneurs has rapidly
emerged and developed, becoming a vital force in the country’s economic revitalization. However,
growing enterprises and the team of entrepreneurs face many issues that need to be further
researched and addressed both theoretically and practically. The paper clarifies the concept of
entrepreneurs and the development of the community of entrepreneurs. It then analyzes and
identifies the principal factors influencing the development of the team of entrepreneurs, such as
social and psychological factors, the competitive environment, legal environment, institutions,
policies for the economic development of each country, the capacity, attitude, and behavior of
government agencies at various levels, openness, integration, and economic globalization, and the
nation’s business traditions. Based on these influencing factors, the author offers policy
recommendations from the state management perspective to develop the Vietnamese entrepreneurs’
community. These recommendations include continuing to unify awareness of the role of the team
of entrepreneurs in the cause of industrialization and modernization, improving the socialist-
oriented market economy, creating, perfecting, and specifying legal regulations, promoting
administrative reforms to serve entrepreneurs better, making fundamental changes in training and
fostering entrepreneurs, and enhancing the role of organizations representing the business
community and team of entrepreneurs.

Keywords: entrepreneur, developing entrepreneurs, and policies for developing entrepreneurs.

PA3BUTUE KOMAHbl BbETHAMCKHUX NPEANIPUHUMATEJIEN B
HACTOSAWEE BPEMS: BIUAIOIIUE ®AKTOPBI 1 HEKOTOPBIE
IHOJIMTUYECKUE PEKOMEHJIALIMN
Tpan X.K.

Tpan Xaii Kyaune - macucmp, npenooasamens,
haxynemem noaumonocuu u 2yMaHUMAapHsIX HAYK,
Hnocmpannwiii mopeoswiil yHugepcumen,
Acnupanm,

Yuueepcumem coyuanonvix nayx u eymanumapnuvix nayk VNU;
2. Xanoii, Coyuanucmuuecxasn Pecnybnuxa Bvemnam

Annomayusn: 6 meuenue nepuooa «/[ou mouy 6o Bvemname c¢ 1986 eco0a xomanoa
npeonpurumamenei  OblICMpo NOAGUAACL U PA3BUNACH, CMAG JCUSHEHHO BAJICHOU CUNOU 8
9IKOHOMUYECKOM OdicusnieHuu cmpanvl. Tem He MeHee, pacmywue RpeOnpusmus u KOMAHOA
npeonpurumameneil CMAaIKU8AMcs €O MHOSUMU NPoOIeMamu, Komopvle OONdNCHbl Oblmb
OONOTHUMETLHO U3YYEeHbL U PEWarOmcs KaK meopemudecky, max u npakmuyecku. B ooxymenme
DPA3BACHACTNCA KOHYenyus npeonpuHuMameneti u pazeumue coodwecmea npeonpurHumamenci.
3amem on ananuzupyem u onpeoensiem OCHOSHbIE AKMOPYI, GIUANOUWUE HA PA3BUMUE KOMAHObL

npe()npuHumameJleﬁ, makux Kaxk coyuajibHvle U ncuxojiocudeckKue ¢a1<m0pbl, KOHKYpeHmHast cpeda,
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ropuouyecKas cpeoqa, UHCIMUMYmul, HOIUMUKA IKOHOMUHECKO20 PA3GUMUS KANCOOU CMpPAHbL,
cnocobnocms, omHouieHue u nogeoerue llpasumenvcmeennvle yYupercoeHus Ha PasHbIX YPOGHSX,
OMKPBLIMOCTNY, UHMeSPaAYUU U IKOHOMUYECKOU enobanuzayuu, a maxdice O0enogvle Mmpaouyuul
cmpanvl. OCHOBbIBAACL HA IMUX GIUAMETLHBIX (AKMOPAx, asmop npeonazaem NOIUMudecKue
PpeKoMeHOayuu ¢ MOUKU 3peHUsi 20CYOapCmeeHHo20 YNpasieHus ONs pa3eumus 6bemHaMcKO20
coobwecmsea npeonpurHumameneti. IOmu peKoMeHOayuu BKI0UAOm 6 cebs NpoooIXHCeHUe
00beOUHEeHUsL 0C8EOOMIEHHOCTU O POIU KOMAHObL NpeonpuHumamenel 8 oeie UHOYCmpuaiu3ayuu
U MoOepHU3AYUY,  YAYYUEHUEe — COYUATUCMUYECKOU  PbIHOYHOU  DKOHOMUKY,  CO30aHUe,
COBEPUICHCMBOBAHIE U ONpedeleHie PUOUHeCKUX Npasu, cOoOelicmeue AOMUHUCTIPATNUBHBIM
pedopmam 0na ayumeco O0OCHYHCUBAHUA NpeonpuHumamenel, co3oanue @OYHOAMEHMATbHBIX
Hsmenenuss 6 oOyueHuu u 60CNUMAHUU RPEONPUHUMAMENel U YIyuuieHue poau OpeaHu3ayull,
npeocmasnAIouux bustec -cooouecmso u KOManoy npeonpuHuMamenel.

Kniouegvie cnoea: npeonpunumamens, pazsueaiowuecs npeonpuHuMameny u NOAUMUKA OJs
paspabomxu npeOnpuHuMamereil.
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Introduction

Since the Doi Moi period, the Vietnamese entrepreneur’s team has continuously grown. Currently,
they are present in all sectors of production and business, such as industry, agriculture, and services,
providing substantial resources for the economy.

The renovation process in Vietnam is entering a new phase in the context of accelerating
industrialization, modernization, and international integration. The team of entrepreneurs represents
new forces in the socialist-oriented market economy and is one of the decisive factors in achieving
the goal of industrialization and modernization. Developing a team of entrepreneurs is a
breakthrough that contributes to socio-economic development, reduces the risk of falling behind,
and enhances Vietnam’s position in the new era. The document of the 13" National Congress of the
Communist Party of Vietnam affirms: “Develop a powerful team of entrepreneurs in terms of quantity
and quality, with a spirit of dedication to the nation, progressive cultural and ethical standards, and
excellent management and business skills” [1, p. 167]. However, developing the team of
entrepreneurs depends on many objective and subjective factors. Therefore, clarifying the factors
that affect the development of the team of entrepreneurs in Vietnam, thereby giving policy
orientations to advance this team further in the coming time, is an urgent task.

1. The concept of entrepreneur and development of the team of entrepreneurs

* The concept of entrepreneur

The concept of entrepreneur began to emerge in the West in the 18™ century, the period of
formation of the capitalist mode of production and the First Industrial Revolution. Although from
different aspects and perspectives, Western economists share the same view that an entrepreneur is
a person who combines various factors of production and organizes the production and business
process to create new, higher value, regardless of the form of ownership, type of business, and
scale of business. The concept of entreprencur is closely linked to three constituent elements: risk
taker, production and business organizer, and innovator.

The concept of “entrepreneur” has recently appeared in Vietnam. During the feudal period and
the French colonial period, the Vietnamese referred to people who engaged in business activities as
“bosses,” “merchants,” “contractors,” “traders,” “industrialists,” “business owners,” or
“bourgeoisie.” During the period when the Vietnamese economy operated under a centrally
planned mechanism, the concept of “entrepreneur” hardly existed, as the managers of state-owned
enterprises were also state officials appointed by the Vietnamese government like other civil
servants. The leaders of state-owned enterprises during this period acted according to the orders of
the State and were not professional business people. Since the concept of “entrepreneur” has
recently emerged in Vietnam, it has various approaches and understandings.

Some people believe that, according to Sino-Vietnamese, “doanh nhan” is a compound word.
“Doanh” means business, and ‘“nhan” means person, so “doanh nhan” means a business person.
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Others think that “doanh” means profit, so “doanh nhan” is a person who makes a profit. The
Vietnamese Dictionary edited by Hoang Phe defines “doanh nhan” as “a person who engages in
business.” It also includes the term “doanh gia,” which is defined as “a prominent entrepreneur or
a well-known businessperson” [2].

According to the “Encyclopedia (Vietnamese)” published by the Encyclopedia Publishing
House in 2011, an entrepreneur is a person who organizes production and business, supplies goods
and services to the market, and meets consumer demands. Entrepreneurs have appeared and existed
throughout human history, along with the production of goods and the market.

Nowadays, there are many different concepts about an entrepreneur. In our opinion,
entrepreneurs are those who directly lead, manage, and operate enterprises’ production and
business activities to create new values for society. They possess courage, competence, and
business ethics and are the key force in designing and developing business models that meet the
requirements of the modern market economy.

* Concept of developing the team of entrepreneurs:

For a nation to become wealthy and thrive, in addition to having correct and effective
macroeconomic strategy and guidelines, it needs a robust system of enterprises with qualified,
reputable, and talented entrepreneurs. Thus, developing a team of entrepreneurs is a requirement
and an inevitable task in the process of being a prosperous country.

Developing a team of entrepreneurs includes a set of solutions aimed at increasing the quantity,
optimizing the structure, and especially enhancing the quality of entrepreneurs in enterprises, which
must align with goals and strategies for the nation’s socio-economic development in each stage and
period.

Thus, developing the team of entrepreneurs will depend on primary groups of factors from the
following two sides.

The first is about people aspiring to start businesses and become entreprencurs. In Vietnam, this
is the desire of many people, especially the young, who are educated and trained in various fields.
However, most of them lack business knowledge, especially business acumen, in the increasingly
open and globally integrated market economy.

The second is about the State. As the largest and most powerful management entity, the State
plays a crucial role in creating conditions and environment for enterprises and entreprencurs’
emergence, existence, operation, and development.

What are the factors affecting the development of the team of entrepreneurs? What policies
should the State have to develop the team of entrepreneurs in the current period?

2. Factors affecting the development of the team of entrepreneurs

There are numerous factors impacting development in terms of quantity, quality, as well as the
qualities and skills of entrepreneurs. The following key factors can be outlined.

Firstly, they are social and psychological factors.

A society that respects and honors its entrepreneurs will create a good environment that fosters
the emergence and development of entrepreneurs. Furthermore, such an environment serves as a
driving force for entrepreneurs to strive to become talented business people with the qualities and
skills to meet the demands of modern business.

For example, Vietnam once had a traditional social environment with a self-sufficient
agricultural production system, a closed economy, and a lack of respect for individual freedom and
creativity. In such a closed social environment, the village economy looked down on commerce
and trade and followed a value hierarchy: “The first is the gentry scholars. The second is the
farmers. The third is the artisans. The fourth is the merchants.” The businesspeople were
disregarded. In that society, the “scholar” class was held in the highest regard because studying to
become an official was the only way to change one’s impoverished status. Therefore, for thousands
of years, society did not encourage entrepreneurship. In modern society, with the emphasis on
entrepreneurship, the concept of social class has changed. The social status of entrepreneurs has
increasingly been elevated. The practical experience of socio-economic development in many
countries has shown that a society that respects and honors entrepreneurs will create an
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environment that promotes the emergence and development of a team of entrepreneurs. This will be
a good foundation to give birth to and make a large number of high-quality entrepreneurs appear.

Secondly, it is a healthy competitive environment based on market principles.

In Vietnam’s previous centrally planned economy, all economic activities were carried out
primarily through administrative orders, so there was no competition according to market
principles. In that economy, enterprises existed, but there were no true entrepreneurs. Therefore, it
can be seen that a competitive environment is a crucial factor in forming and developing an
entrepreneurial team. Healthy competition following market principles requires entrepreneurs to
strive to meet market demands continually. Through competition, the entrepreneurial team is
further honed in business skills suitable for market activities. Competition is a condition and a
prerequisite for the emergence of successful entrepreneurs.

Thirdly, it is the legal environment, institutions, and policies for the economic development of
each country.

They create conditions for the development of entrepreneurs, orient the growth of the team of
entrepreneurs, and require them to have the necessary qualities and skills. In Vietnam, the old
institution, characterized by command, centralization, bureaucracy, and subsidies, neither needed
nor produced a true team of entrepreneurs. Transitioning to a market economy with a market
environment, competition, and business is not only necessary but also a condition for the
emergence of a team of entrepreneurs with the qualities, skills, and attributes suitable to the market
demands.

Fourthly, it is the capacity, attitude, and behavior of government authorities at all levels.

The competence and professionalism of the state agencies, especially the state officials, have a
direct and crucial impact on economic and social activities and the entrepreneurial team. The team
of state officials at all levels who are responsible for implementing policies and laws can either
improve, detract, or even distort policies and laws. Therefore, to have a team of professional
entrepreneurs, it is essential to build a competent and professional administrative apparatus.

Many countries, especially those with transitional economies, have shown that state officials’
competence, attitude, and behavior directly impact enterprises and entrepreneurs. If the authorities
at all levels have a good relationship and accompany businesses and entrepreneurs, businesses and
entrepreneurs have the opportunity to develop rapidly and healthily, and vice versa. Therefore,
building an effective administrative apparatus with competent and professional state officials is
vital in creating and developing a team of entrepreneurs.

Fifthly, it is economic openness, integration, and globalization. This is one of the factors
influencing the formation and development of the qualities and skills of entrepreneurs in general
and Vietnamese entrepreneurs in particular.

Openness and integration are both requirements and prerequisites for the formation and
development of the qualities and skills of entrepreneurs. This is a fundamental change in business
methods, shifting towards a modern economy with modern management methods and exploiting
and utilizing modern technology, and requiring the team of entrepreneurs’ new qualities and skills,
such as business ethics, the ability to handle situations quickly, skills in using highly qualified
human resources to serve business goals, communication skills with international partners, etc.

Finally, it is the business tradition of the nation. A country with a long-standing business
tradition and accumulated experience will be a precious factor in shaping and developing the
qualities and skills of entrepreneurs.

In reality, developed countries with a long history of business, reputation, and renowned brands
often possess successful entrepreneurs who are globally recognized, like Japanese, American, and
French entrepreneurs.

In addition to the main factors mentioned, there are many other factors related to economics,
technology, infrastructure, and cultural environment that affect the formation and development of
the requisite qualities and skills of the team of entrepreneurs.

3. Some implications for the policy of developing the team of Vietnamese entrepreneurs

Based on the analysis of influencing factors, the following policies should be considered to
develop the team of Vietnamese entrepreneurs from a state management perspective.
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Firstly, it is necessary to continue to unify the understanding of the entrepreneurial team’s role
in the country’s industrialization and modernization.

It can be said that discrimination against entrepreneurs and envy of the rich are among the
biggest obstacles in the development of the Vietnamese entrepreneurial team. The concept of social
hierarchy based on the “scholar - farmer - artisan - merchant” order deeply ingrained itself in the
mindset and became prevalent in many people’s thinking. Besides the traditional mindset,
Vietnamese entrepreneurs were influenced by the burdensome perspective of the centralized,
subsidized mechanism that existed for a long time in Vietnam. The image of entrepreneurs in
society was often not good, and the business profession was not yet appreciated. This
discriminatory attitude and mindset are both inappropriate and highly contradictory to the inherent
nature, acumen, and vitality of the Vietnamese people in economic activities.

In the current period, it is essential to identify the Vietnamese entrepreneurial team as a new
force in the socialist-oriented market economy and one of the decisive factors in achieving the
strategic goals of industrialization, modernization, and international integration. Building a solid
team of entrepreneurs is a breakthrough that drives the country’s development, averts the risk of
lagging, and enhances Vietnam’s position in the new era.

Secondly, it is required to continue perfecting the socialist-oriented market economy, publicize
the orientations and plans for socio-economic development, as well as support policies, and help
businesses of all economic sectors have equal access to development resources.

Promoting the renovation process to perfect the socialist-oriented market economy is
imperative. Perfecting the market economy in Vietnam is to ensure that the market economy
operates smoothly according to the common rules of the modern market economy. Therefore,
perfecting the socialist-oriented market economy is a prerequisite for developing enterprises and
the entrepreneurial team.

Next, it is indispensable to accelerate institutional reforms, build a modern institutional system,
including a comprehensive and synchronized legal system, establish an efficient state apparatus,
and develop professional, competent, good civil servants. In the upcoming time, it is imperative to
review and adjust existing legal documents and draft and issue other vital documents to ensure their
quality and conformity with international commitments and standards. It is needful to create an
environment for citizens to develop to foster an open society where individuals are ensured their
constitutional rights, increasing autonomy, initiative, and self-management abilities, comply with
the law, and have a sense of community consciousness and responsibility towards society and the
nation.

Moreover, it is urgent to rapidly develop and perfect various types of markets and focus on
fundamental markets as well as new ones, such as the labor market, stock market, real estate
market, and science and technology market. Formulating and implementing a national strategy for
developing enterprises and entrepreneurs, especially creating an entrepreneurial team, is crucial. It
is vital to establish a national strategy for developing enterprises and entrepreneurs and consider it
an essential part of the socio-economic development strategy for the 2025 — 2030 period.

Thirdly, it is to establish and specify legal regulations, creating favorable conditions for the
operation of entrepreneurs.

Although Vietnam’s legal system is relatively comprehensive, there are still many shortcomings
causing instability in the investment orientation of entrepreneurs. We require entrepreneurs to
advance in all aspects to contribute to the cause of industrialization and modernization. At the same
time, the State needs to be open to entrepreneurs, especially regarding mechanisms, policies, and
laws. One of the vital goals of administrative reform is to create changes for enterprises in the
economy: Transitioning state management from the command, centralized, direct style to a style
that focuses on serving businesses and entrepreneurs. Like other sectors and fields, the enactment
of laws and legal documents is under the function and authority of the National Assembly, the
Government, and central-level state agencies. However, the implementation is carried out at the
local-level agencies. Therefore, there must be decentralization and coordination between the central
and local levels in supplementing and perfecting legal regulations for the activities of enterprises
and entrepreneurs. It is necessary to continue improving the laws on ownership and business rights,
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create a legal environment that fosters fair competition, and eliminate business privileges and
monopolies. Establishing rules to develop and synchronize various markets is also an urgent task.

Fourthly, it is to promote administrative reforms aimed at serving entrepreneurs.

The State’s legal system is relatively clear, but the implementation by the authorities in some
provinces is not good. This has significantly affected market entry and the management process of
entrepreneurs. The publicity and transparency in the activities of State agencies have not met the
requirements for information access and the exercise of the rights and obligations of businesses.
Enterprises still have to spend more time than prescribed to complete administrative procedures. In
particular, the informal costs of enterprises related to the state agencies have driven up their
expenses, greatly affecting their operations and inhibiting the dynamism and creativity of
entrepreneurs.

Thus, administrative reform, especially in the business sector, is a necessary and urgent
requirement. How can these reforms be applied to bring about practical results rather than just
remaining as policies, principles, and regulations? People and enterprises pay taxes for the
authorities to perform public administrative services. Therefore, performing public services is the
duty of the authorities. It is critical to change the perspective of these authorities in providing
administrative services to citizens, businesses, and entrepreneurs. Only when administrative reform
has been intensified to align with economic development, can the above solution be implemented.
In addition, it is vital to simplify administrative procedures and change the attitude of state officials
to create favorable conditions for enterprises and entrepreneurs when working with authorities.
Building and effectively implementing mechanisms for dialogue and consulting with entrepreneurs
while formulating and implementing policies and laws also play a momentous role.

At provincial authorities, administrative reforms shall facilitate investment and business
activities. It is important to promptly review and recommend abolishing unnecessary business
licenses and regulations contrary to the law. It is momentous to direct the implementation of the
“one-seal, one door” policy and adhere strictly to the schedule of the national administrative reform
program. There should be a strong emphasis on building a professional work culture that should be
considered a significant condition for developing business culture and enterprise culture,
contributing to creating Vietnamese entrepreneurs’ business traditions. In particular, administrative
procedures should be designed to save time and costs for businesses and entrepreneurs rather than
following an “asking and giving” practice.

Fifthly, it is to make fundamental changes in the training and development of entrepreneurs. A
national program for training entrepreneurs should be carried out to meet international standards.
Besides, we must innovate the curriculum and teaching methods for economics and business
administration in universities, colleges, and vocational schools. There should be a focus on
educating ethics, a sense of responsibility, honesty, the spirit of cooperation, national
consciousness, and community awareness in educating citizens and training entrepreneurs.
Moreover, it is essential to emphasize business culture and the social responsibility of
entrepreneurs, create good labor relations, protect the environment, and boost sustainable
development. Promoting the inclusion of optional modules on entrepreneurship and enterprises in
the curricula of high schools, universities, colleges, and vocational schools is a pivotal task. We
need to establish regulations and guide and manage the recognition and reward of businesses and
entrepreneurs to achieve practical results.

Lastly, it promotes the role of representative organizations in the business community and the
entrepreneurial team. We shall continue to develop the Vietnam Chamber of Commerce and
Industry into a powerful socio-political organization. It is indispensable to guide and support the
establishment and connection of business associations and expand political advocacy activities in
the entrepreneurial team. Finally, it is critical to gather and reflect on entrepreneurs’ wishes,
opinions, and recommendations, advise the State on socio-economic policies, and implement
measures to boost the development of businesses and entrepreneurs.

Conclusion

Based on the position and role of the entrepreneurial team in the socialist-oriented market
economy, developing this team is a vital and urgent task that makes the Vietnamese economy grow
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quickly and sustainably. However, in the current context, this task is a broad and multifaceted
challenge influenced by various factors. Hence, the solutions discussed in the paper are basic ideas
to orient policies for further developing the team of entrepreneurs in the upcoming time. The search
for comprehensive and effective solutions to build the entrepreneurial team is ongoing through
strategies of the entire political system, as well as efforts from the scientific community.
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B cBsa3u ¢ uHTerpammei Y30eKucTaHa B MHPOBOE COOOIIECTBO M HHTEPHAIMOHAIMA3AIUCH
o0Opa3oBaHus, B Ipolecce peali3alii COBPEMEHHBIX 00pa3oBarelbHbIX pedopM Bce OOJbIIYIO
MOMYJISIPHOCTh HOCUT Pa3BUTHE MEXYHAPOJHBIX OTHOLICHUH OTAEJIBHOTO By3a. MexyHapoaHas
NESITETPHOCTh BY30B  OTKPHIBAGT HOBBEIC BO3MOXKHOCTH Ui Pa3BUTHA  MPO(EcCOpCKo-
MPEIoIaBaTeIbCKOTO COCTaBa W Uil OOYyYEHUs CTYACHTOB, a TaKXKE BO3MOXKHOCTBH IOBBIIICHUS
KOHKYPEHTOCIIOCOOHOCTH M KauecTBa 00pa30BaTEeIbHBIX YCIIYT.

HccrenoBatenu B 00NACTH OpraHU3aIlMd MEXIYHAPOJIHON NESTEIBHOCTA BY3a OIPEICISIOT
MEXAYHApOAHOE aKaJIeMUUECKOE COTPYIHUYECTBO KaK «IIPOLIECC YCTAHOBIEHUS PAaBHOIIPABHOIO U
B3aMMOBBITOJTHOTO MAapPTHEPCTBA MEXIY CyOBeKTaMU 0O0pa3oBaHHS pa3HBIX CTpaH, B pe3yjbTaTe
KOTOPOI'0 OCYHICCTBIAKOTCA TaKUE BUIABI ACATCIIBHOCTH, KaK:

- 00yueHre HHOCTPAHHBIX CTYACHTOB;

- OpraHu3aIys MEXIyHAPOIHON aKaJIeMUIeCKO MOOMILHOCTH CTYJEHTOB, IperoaaBaTeneii u
[IEpPCOHANA;
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- ydacTHe B MEX/JyHapOIHBIX 00pa30BaTesIbHBIX IPOrpaMMax pasIndaHOro MPOQHIIs;

- ydactre B paboTe MEXIyHapOAHBIX 00pa30BaTEIbHBIX OpraHU3aLUI».

Ha ceropssmnmii [eHb 3a1a4y pa3BUTHS MEXIyHApOJHOM AEATEIBHOCTH PEIIAI0T CaMH BY3BI.
CornacHo TojcYeTaM, OJMH UHOCTPAHHBIM CTYIEHT OKynaeT OeclulaTHOE 0OydeHHe TpeX HaIlnX
CTY/ICHTOB, II0O3TOMY Y30€KCKHE BY3bl 3aHHTEPECOBAHBI B JaJbHEWIIEM pOCTE KOHTHUHICHTA
WHOCTPAaHHBIX yYalIUXCA. YCIOBHSMH YCIHEIIHOTO TIPHUBICYCHUS HHOCTPAHHBIX CTYICHTOB
SBISIFOTCSI:  PEWTHHT  MPOQECCOPCKO-  MPEMOAaBaTelIbCKOTO  COCTaBa,  ONPEICISIEMBIi
KBaH(pUKaIMeH, Ka4ecTBOM YUeOHO-MaTepHanbHOW 0a3bl, OBITOBBIC YCIOBHUS, OOecIeYeHHe
0€301acHOCTH, a TaKke (PMHAHCOBBIC YCIIOBHUS, KOTOPBIE OTIMYAIOTCA KaK 10 PETHOHAaM, TakK W 110
KOHKpeTHBIM By3am [3. C. 74]. Jnd mnpuBI€YCHHWS WHOCTPAHHBIX CTYACHTOB, a TaKKe
CTPEMUTEIBHOTO pOCTa KOHTHHICHTAa WHOCTPAHHBIX YUYAIIMXCS HEOOXOAMMO 0OecrednTh
HaWjIydlIMe YCIOBUS JUISl YCHEIIHOW ajanTauud ¥ 3(PQPEKTUBHOCTH OOYYCHHS HHOCTPAHHBIX
CTY/ICHTOB B MPUHUMAIOIEM By3e. O4eBUIHO, YTO MPOLECC a/laTallii HHOCTPAHHBIX CTYJICHTOB K
HOBBIM YCJIOBUSIM OOy4YeHHs! W ObITa IpU MOCTYIUICHWU B BhICIIEE y4eOHOE 3aBe/ICHHE SIBISICTCS
OCHOBOIIOJIArafoMM  (PaKTOPOM, ONpENeNSIOIUM B OOJIBIIMHCTBE CIy4aeB 3(PPEKTUBHOCTH
oOpazoBarensHOro npoiecca B menom [1. C. 78].

Jnst Toro, 4roOBl ONpeAeNuTh, KakUe YCIOBMS JUIS WHOCTPAaHHBIX CTYJCHTOB JOJDKCH
o0ecrieuuTh By3, Mbl IIPOAHATN3UPOBAIH MPOLECC PeaTN3alli MEXTyHapOJHBIX 00pa30BaTeIbHBIX
IporpamMM, a TakKe IIPOBEIH ONPOC HWHOCTPAHHBIX CTYICHTOB, B pe3yJbTaTe KOTOPOTO OBII
chopMyIHpOBaH psii Hauboyiee PaclpOCTPAaHEHHBIX MPOOJIEM, ¢ KOTOPBIMH UM IPHXOIUTCS
CTAJKUBATHCA:

1. Jluneeucmuueckue npobnemsr (IpobreMa W3YYEHHS NPAKTHUECKOTO S3BIKA, SI3BIKA
CHeNMaIbHOCTH; Ipo0ieMa IOHMMAaHUS pedn);

2. Omnokynemypusie npobremuvl (podieMa MEXKYIbTypHOH KOMMYHUKAIIUU, TTOBCETHEBHOTO
00IIeHH sT; KYJIbTypHbIE ¥ (PU3UOIOTHUECKHE TIPOTHBOPEUUS B TPAIULIUSAX);

3. Ilcuxonocuueckue npobremvl (JOXKHOE OILIYLIEHUE CBOOOBI, TPaHUYAIEE C OJNHOYECTBOM;
TICUXOJIOTHYECKHI CTPECC, YyBCTBO CTpaxa W TPEBOTH Iepej HEM3BECTHOCTHIO; TOCKA 110 POAMHE,
OJIM3KHUM JIIOSIM; PETUTHO3HBIE (PaKTOPHI);

4. Ilpobaemvr unmennekmyanbHol adanmayuy (HEIOCTaTOK ypOBHS 0a30BBIX 3HAHUH IO
(yHIaMEHTaNbHBIM IUCIUIUIMHAM W Pa3jIndne YYeOHBIX IPOrpaMM CpeIHEH IIKOJBI; CIOXKHOCTh
pu paboTe ¢ JIUTEPaTypPOi);

5. Hugopmayuonnvie npobremwr (mpobiema JIOCTYHHOCTH, aKTyalbHOCTH JaHHBIX;
CBOEBPEMEHHOTO HH(POPMAIIMOHHOTO 00ECTIeUeHNS).

[TosToMy, Ha ocHOBe aHain3a 3apyOEKHOTO OIBITA, a TAKXKE BBIIBICHHBIX MpoOIeM,
BO3HUKAIOIIUX Y HWHOCTPAHHBIX CTYACHTOB IIpH 06y‘IeHI/II/I B HaIIUX YHHUBEPCUTETAX MOKHO
CACIaTh BBIBOJ, YTO HpI/IHI/IMaIOHII/Iﬁ YHUBCPCUTET JOJDKCH 00€eCIIeYnTh HWHOCTPAHHBIX CTYJACHTOB
KOHKPETHBIMU YCJIOBUSIMU U OPraHU3ALMECH MEpONPHUATHM Kak Il YCIEIIHOW ajanTaluud u
3G PEeKTUBHOCTH OOYYEHHS KOHKPETHOTO CTYIEHTa, TaK M JJIsl IEPCHEKTUBHOTO Pa3BHTHS
MEXAYHapOIHOM JIESITeIbHOCTH By3a B LIEJIOM.
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POJIb CAMOCTOSITEJIbHOM PABOTHI IKOJHbHUKOB ITPA
MPOBJIEMHOM OBYYEHUM B HAYAJIBHOM IIKOJIE B CBSI3U C
MEPEXO]IOM HA OGHOBJIEHHBIE ®I'OC
Crapkosa O.B.
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wixona Ne 2,
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Annomayun: 6 cmamve aHAIUIUPYEMC POTb CAMOCTNOSAMENbHOU PabOmbl Y4auuxcsa HayaIbHOU
WKOIbl Npu npodaemuom obyuenuu. Pasnoobpasue 61008 camocmoamenvHou pabomsl y4aujuxcs
NO360J5Iem  VYUMENIM UCNOTb306AMb OAHHBIL 6UO pabOmMbl NPAKMUYECKU HA 6CeX IMAnax
HOUCKOBOUL 0esAMeNbHOCU.

Kniwouesvie cnosa: camocmosmenvhas paboma, npobremnoe oOyueHue, 00pa308amenbHbIl
npoyecc, NO3HABAMENbHASL 0eMENbHOCb.

THE ROLE OF INDEPENDENT WORK OF SCHOOLCHILDREN
DURING PROBLEM-BASED LEARNING IN PRIMARY SCHOOL IN
CONNECTION WITH THE TRANSITION TO THE UPDATED FEDERAL
STATE EDUCATIONAL STANDARDS
Starkova O.V.

Starkova Olga Viktorovna — the primary school teacher,
MUNICIPAL BUDGETARY EDUCATIONAL INSTITUTION “THE SECONDARY SCHOOL Ne 2”
SUZDAL

Abstract: the article analyzes the role of independent work of elementary school students in
problem learning. The variety of types of independent work by students allows teachers to use this
type of work at almost all stages of search activity.

Keywords: independent work, problem learning, educational process, cognitive activity.

VIIK 37.026.7

B mocnenHee Bpems B mkosie 0003HAYMIACh TEHACHIUS K M3MEHEHHUIO CYIIIHOCTH, IeJied u
LIEHHOCTeH 00pa3oBaHWA, C IIETbI0 BOCHHTAHUS YCIEIIHOM JUYHOCTH, TaK KaK COBPEMEHHOMY
o0IIecTBy HY)KEH UeJOBEK, KOTOPBI CIOCOOEH caM NPUHUMATh pEIIeHHs, TOTOB K
caMo00pa3oBaHUIO W  COTPYAHHYECTBY IS JIOCTHIKCHHS  KAdeCTBCHHOTO  pe3yibTaTa,
HaTpaBICHHOTO Ha (OpPMUpOBaHHE HE TOJBKO JIMIYHOCTHBIX KAauyecTB, HO W KadecTs,
CIOCOOCTBYIONINX PAa3BUTHIO M (DOPMHUPOBAHUIO Y YUAIIUXCS TPaKTAHCKON HMIICHTHIHOCTH.

B  ®ecnepanbHOM  TOCYZapCTBEHHOM  OOpa3oBaTeIbHOM  CTaHAApTe  MOTIEPKUBACTCS
HEOOXOIUMOCTh CO3JaHUS KAa4eCTBEHHO HOBOW JIMYHOCTHO-OPHECHTHPOBAHHOW TapMOHHYCCKH
pasBuroii nuuHOCTH. [loaTomy, ¢ mepexomom Ha oOHoBieHHble DPI'OC, menmbio obOpazoBaHMs
CTaHOBUTCA Takasg ¢opma OOy4deHHs, KOTOpas JMJOJDKHA OOECIEYWTh CTAHOBJIEHHE JMYHOCTH
IIKOJIPHHUKA, CHOCOOHOH, aKTHBHO OBJIA/IEBaTh 3HAHMSAMH W PEHIaTh IMO3HABATENbHBIC 3a]add, a
TaKXXe PACKPBITHIO €TO HHINBHUYaTbHBIX BO3MOXKHOCTEH. CrIocoO6CcTBOBATh (hOPMHUPOBAHUIO TAKOU
JIUIHOCTH MOXKHO TIpH NpoOJeMHOM OOYYeHHH C HCIOJIb30BAaHUEM pPa3HOOOpPA3HBIX BHJIOB
CaMOCTOSATENIFHBIX pa0OT. A HAUMHATH WCIIOJIB30BATh TAKOW METOJ HA/I0 C HAYaJIbHOM IIKOJIBI, TaK
KaK 3TOT MEPHOJ SBJSIETCS OIHHUM M3 TJIABHBIX JTAllOB CTAHOBICHHS W YTBEPKICHHS JIMYHOCTH
pebénka [1, c. 56].

JJis yCIenrHoTo Pa3BUTHUS JTMYHOCTH OOYYCHHE B HAYAJBHOU MIKOJIE JOJDKHO BKIIFOYAThH B ceOs
MPOOJICMHBIC CHTYalld, B YCIOBUSAX KOTOPBIX ydYalluecs MOTIH Obl CAMOCTOSTEIBHO WIH IPH
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MIOMOIIM YYUTEN pellaTh BO3HHUKIIYIO 3a1ady. TexXHOJIOrHs IpOoOJEeMHOro OOYydYeHHMsS MO3BOJISET
(OpMHpPOBATH Y YYaIIUXCSl CIIOCOOHOCTH CAMOCTOSTEILHO MBICINTD, OTKPHIBATH HOBBIC 3HAHUS U
NIPUMEHSATH UX B xku3HU. [IpobieMHOe 00yUeHHe T0HKHO CIIOCOOCTBOBATh pealn3aliy 2 esei:

1- ¢opMupoBaHHIO y YydYalIMXCs HEOOXOJUMOW CHCTEMBI 3HAHWH, YMEHUH W HaBBIKOB,
HarpaBJIeHHBIX Ha CAMOCTOSTEIBHOE pellieHNe podiiem;

2 - pPa3BUTHIO CIIOCOOHOCTH K CaMOOOYYEHHIO, CaMOOOpa30BaHUIO /IS TIOBBIIICHUS
MIO3HABATEIbHON aKTUBHOCTH.

Takum o0pazoMm, BHIHO, YTO MpoOJIEeMHOE OOYYeHHE IIGKHT B OCHOBE OpTaHH3ALUU
CaMOCTOATENBHOM paboThl ydammxcs. TyT 3aKOHOMEPHO BO3HHMKAET BOMPOC: «A UYTO )K€ TaKoe
npobiemHoe obydenue?» Bmagmvmup KoncrantuHoBHY Bypsik B cBoelt kaure «CaMocTosTEIbHAS
paboTa ygammxcsh» Ia€T clIemyomee OnpeieeHne TaHHOH TexHomornu o0y4deHus: «IIpodieMHbIM
(B IMIAaKTHKE) Ha3bIBaeTCS Takoe OOydeHHe, MpU KOTOPOM YCBOEHHE 3HaHW W (OpMHUpOBaHHE
UHTEJUIEKTYaJIbHBIX YMEHHUH MPOUCXOIUT B MPOIECCE OTHOCUTEIBHO CAMOCTOSITENBHOTO PEIeHUs
ydalmxcs CUCTEMBI 33/1a4 — MPoOJIeM I10J] pYKOBOJICTBOM yuuTess» [2, c. 45].

OcHOBHast menb Takoro OOYYEHWsI 3aKJoYaeTcss B TOM, YTOOBI BO33BaThb K JEHCTBHIO
BHYTPEHHEE MOOYKICHUE YYaIlMXCs, NOTPEOHOCTh K IMOWCKY, KaK HEOOXOIUMOMY YCIOBHIO B
(OPMHPOBaHUM HOBOTO OTHOIUEHUS K JIESATENBHOCTH, IOABECTH KaXJIOro O00ydaromierocs K
MOHMMAHHIO BO3HUKINCH TPYAHOCTH M JKETAHUIO HCKATh ITyTH, MO3BOJLIIONIME €€ IPEoJONIeTh,
CTPOS P ATOM HHIMBHIYaJIbHBIH MapIIpyT IPEOJOJICHNS CI0XKHOCTEH.

B oOpaszoBarenbHOM Ipolecce BBIICHSAIOT TPU 3Tala ITOUCKOBOW JEATENHHOCTH, B XOZE
KOTOPBIX, HCHOJIB3YIOTCSI pa3HOOOpa3HbIC BUIBI CAMOCTOSTEIBHON AEATEIbHOCTH yUAIIUXCS.

[lepBbIM 3TamoM moWCKa SBISETCS BOCHPOU3BEACHHE HMEIONIMXCA 3HAHWH, JHOO MpsMo
CBSI3aHHBIX C HOBBIM (DaKTOM WJIM SIBJICHHEM, JINOO WMEIOIINX aHAJIOTHYHbIE (aKThl, KOTOpPHIC
paccMaTpUBAaIOTCSI Kak pAJOM JIeKallde C HOBBIM SIBJIEHHEM W IIPU  COIIOCTaBICHUHU
YCTaHABJIMBACTCS MX CXOJACTBO M paznuuue. Ho 3amaua nmpobieMHOro xapakrepa He MOXET OBbITh
pelieHa TOJIbKO Ha OCHOBE HMEIOIIUXCS 3HAHMM, MO3TOMY HEOOXOIMMO HCKAaTh HOBBIE CBS3H,
HOBBIE TIPEJCTABICHHSI, KOTOPbIE TO3BOJIMIH Obl JOOUTHCS TIPABUIIBHOTO PEIICHHUSI.

Bropoii stan moucka — HakoIIeHUE (aKTOB, NOKA3aTEJIbCTB, YCTAHOBJICHHE HOBBIX CBS3EH M
3aKOHOMEPHOCTEH, KOTOpBIE TIIO3BOJIAIOT INKOJHHWKAM JaTh HCYEPIIBIBAIOIINE OOBSICHCHHS
n3ydyaeMoMy OOBEKTYy M pa3pelInTh BO3HHUKIIES MPOTHUBOpEYHe. BajkHO, 4YTOOBI y4YEHHK
CaMOCTOSATENILHO yOenwiIcs B HEZOCTATOYHOCTH 3HAHWHM AUl PElIeHWs BO3HUKINEGH 3ajaund U
3aropesicsi JKeJaHHeM JOOBITh 3TH HEJIOCTAIOIINE 3HAHMSA, WCIIONb3YysS Ppa3IMuHble WCTOYHHKH
HHPOPMALINH.

3ajgaya ke y4UTeNs Ha 3TOM 3Talle 3aKII04YaeTcst B TOM, YTOOBI TIOMOYb ydaIluMcsl JOOUTHCS
HaWJy4dllUuX pe3yJIbTaTOB B CBOEM CaMOCTOSATEIbHOM  IO3HABAaTENbHOM  JIESITENbHOCTH,
MOJICP’KMBAsl MX MOTHBAIMI0 HAa KaXaoM dTame oOydeHus. OueHb BaKHO, YTO HMMEHHO Ha
HadaJdbHOM CcTaguM NMpoOJeMHOro OoOy4deHMs ydalnuecs IOJDKHBI MOJydaTh OT yYHUTENsl TOYHBIE
yKa3aHWs, TI€ OHH MOTYT HAMTH JOMOJTHUTENbHBIE CBEJICHHS, YTO C YeM CIIEYeT COMOCTABHUTh U C
KaKMMH pa3IMYHBIMH BapHaHTaMHM peOsiTa MOTYT BCTPETUTHCS IPHU O3HAKOMIICHHH C HOBBIM
MaTepuaioM. llemaror B [JaHHOM ciy4ae BBICTyaeT B pOJM HACTaBHUKA, HaIPaBIsAeT
JesITeNIbHOCTD yyamuxcs. CyTh OMCKA 3aKITI0YAETCS B TOM, YTOObI YUSHUK:

- MOT' pacKpbIBaThb OCOOEHHOCTH CBOWCTB SIBJICHWH MJIM TPOIIECCOB NPH 3HAKOMCTBE C HOBBIMHU
(dakxTamm;

- MOT BBIJIBUraTh MPEINOI0KEHUS, TUIIOTESBL;

- MOT apryMEHTUPOBATh U MPUBOJUTE JOKA3aTEIbCTBA, BBIIBUHYTOIO IPEANIOIOKEHHS.

Opraam3yss B paMKax oOOpa3oBaTE€IbHOTO IIPOIECCa IOWCK YYAIIUMHCA TeX WIH WHBIX
JIOTIOJTHUTEIBHBIX CBEICHNH, YIUTENb JIOJDKEH SCHO ce0e MPeACTaBIsTh, C KAKIMHU TPYIHOCTAMH B
YCBOCHHH JTOTO MaTepuaia BCTPETUTCS clalOblii, CpelHUN W CUJIBHBIA YYEHHK, M OKa3aTh UM
nudhepeHIMPOBaHHYI0 TTOMOIIF B IPEOJOJICHNH NPOOJIEMHBIX 30H. B TakoMm ciydae memarory
HEOOXOIMMO 3apaHee IPOAyMaTh MOETh OpTaHU3alMM ¥ IPOBEICHHUS CAMOCTOSTEIHHOM
ITONCKOBOW PaOOTHI A7l YCHIICHUS aKTUBHOCTH YMCTBEHHOH JIE€ATEIFHOCTH YUaIIUXCS.

Ha wnavanpHOW cTaguM NpuUMEHEHHMs B OOy4YeHHMHM I103HABaTENIBHOIO IIOMCKa IIpolecc
CaMOCTOSATENILHOM JIEITEIbHOCTH  yYalluXcsl JOJDKEH OBITh 3alporpaMMHpOBaH € TOYHBIM
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yKa3aHUEM XO0J1a JCUCTBHUI U HCTOYHUKOB, K KOTOPBHIM CIICAYET 00pamarbcs. YJYaiuxcs Ha JAHHOM
JTane Hajo0 MO3HAKOMUTH C MPOLECCOM JI0KA3aTeNbCTBA, MOATBEPKACHUS TOTO, YTO YK€ U3BECTHO.
Kpome 3Toro, Ba)KHO HAy4YHTh PEOAT KOHTPOJIMPOBATH X0 CAMOCTOSTECILHOTO MTOUCKA, CBEPSIS €ro
C KOHEYHBIM PEe3YyJIbTaTOM, a TAKKE€ YMEHHUIO CTPOUTHh MHAMBHUIYAIbHBIM MapuIpyT MPEOIOJICHUS
MPOOJICMHBIX 30H C LEIBIO0 TUKBUIAIUH OITHOOK.

Tperuit stam momcka — cucTeMa JAEHCTBHHA MO mMmMoxOOpy (aKTOB M WX TPYHIIHPOBKA,
000CHOBaHHME JOKA3aTENECTB, BBIACICHWE NPUHIWIIOB ¥ Beaymed wumen, (HopMyTupoBKa
0000mIeHNI 1 BBIBOAOB. JTO CaMblii BaKHBIA STall TO3HABATEIHHOTO MMOWCKA Ha YPOKE, TaK Kak
HMEHHO 37eCh TPOSBIICTCS ¥  COBEPIICHCTBYETCS YPOBEHb AHAIMTHUKO-CHHTETHIECKOH
NESTePHOCTH YYaIlUXCs, WX CIIOCOOHOCTh K COCPEJOTOYCHHOMY BHHUMAHHUIO, MPOSBICHUIO
BOJICBBIX KaUEeCTB U JKEJAHHUE CAMOCTOSTEIBHO PACKPHITh U MIOHATH HEM3BECTHOE.

VYmpaBiieHne caMOCTOSITENTbHOM MO3HABATENBHOMN JIEATEIBHOCTHIO YUAIIUXCS HAa TPETbEM dTarie
3aKJII0YAeTCs B pa3BEPTHIBAHUU MOMCKA B COOTBETCTBUU C MPABUIHHO BBIIBUHYTON TMIIOTE30H. DTO
B CBOIO OYEpE/b MO3BOJISACT YYAIIMMCS CAMOCTOSTEIBHO C(OPMYIIHPOBATh MPABUJIA, OMPEICICHHS
MOHSITHH, CAeNaTh BRIBOJbI U MPUMEHUTH CBOM 3HAHMS B HOBOI cutyaruu [3, c. 24].

3aBepIaroniell YacTblo MPOOJIEMHOr0 OOYYCHUS SABJSICTCS MPOBEPKa MPABHUILHOCTH PEUICHUS
MpOOJIEMBI, 3aKPEIUICHUE HOBOTO MaTepHaia B MaMATH YYallUXCsd U YMEHHUC MPUMCHSATH 3TO B
HECTaHIAPTHOH KU3HCHHOHN CUTYAIIHH.

CucrtemMaTiueckasi caMOCTOSATENBHAs padoTa ydamuxcs B paMKax IIPOOIEMHOTO OOydeHUs
MIOMOTaeT MM JIeT4Ye YCBAaWBATh HOBBIC 3HAHMS, CAMHM HAaXOJWThH PEUICHUS MOCTABICHHBIX 3al1ad,
YCTaHABJIMBATh MPUIHHHO-CIICICTBEHHBIE CBS3H, a 3TO, B CBOIO OYEpe.Ib, NaET BOSMOXKHOCTh YKe B
HaYaJbHOM IIKOJIEe CIIOCOOCTBOBATH (POPMHUPOBAHUIO ¥ 00ydJaromuxcs 0a30BBIX 3HAHUHA, YMCHHUN H
HABBIKOB, KOTOPBIC €My OyIyT HEOOXOUMBI B TAIbHCHIIICH KIU3HH.

[IpaBusbHas OpraHU3allUds CAMOCTOSATCIBHONH pPabOTHl IMpH MPOOJEMHOM OOYYCHHH OyaeT
MaKCHUMaJIbHO CITIOCOOCTBOBATh aKTHBU3AIMHU MMO3HABATEILHOM JEATCILHOCTH yUaIlllUXCs HA YPOKE,
a 9T0 OJIArONMPHUATHO BJIMSET HA KAYECTBO YCBOCHHUS YU4EeOHOTO MaTepHala, MOBBIIIACT MOTHBAIIUIO
K BOCIIPHSITHIO HOBBIX 3HAHUH, a TAK)KE Pa3BUBAET MIO3HABATEIbHYIO JIEATEIBHOCTh YUAIIUXCS.
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Abstract: the ancient disease tuberculosis is very dangerous. This insidious disease affects all
human organs and systems. A patient with an open form of tuberculosis is very dangerous for
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Ty0epkyne3 oueHb KOBapeH, Belb B OOJBbIIMHCTBE CIy4aeB OH MOPa)XaeT JIeTKUe — XKU3HEHHO
Ba)XXHBIH opraH yenoBeka [1]. [lo cux mop ero He ypaercs mooenuTh [2]. bone3Hs BXOTUT B JECATKY
IIPUYUH CMEPTHOCTHU U JIMANPYET CpeAr WH(PEKIMOHHBIX 3a00IeBaHUI MO KOJIMUECTBY CMEPTEH OT
onHoro wH(eKuoHHoro arenra, ooronss CIIM/ m omkonormio [3]. B 2018 romy B Mupe um
3abostesto okoso 10 MIIH gesoBek, enie npumepHo 1,5 mutH ymepiu [5]. Beero e 3a mocnenane 100
net TyOepKyses yHec jku3HU nopsaka 100 murH yenoBek[6]. Ckpeitas ke Gopma Oone3Hu, KoTopas
MOJKET HPOSIBUTHCSA B JIO00W MOMEHT, BCTPEYAeTCS MUHHMYM Yy UYETBEPTH BCErO HAaCENCHHS
3emuu [7, 8]. UaxoTka) ObUT M3BECTEH C JPEBHEWITNX BPEMEH, M B Pa3HOE BPEMs IMOAXOJBI K €T0
MMOHVMAHHUIO ¥ JICYCHUIO ObLTH coBepieHHO pa3HbIMU [9]. TyOepkyne3 msBecteH msnaBna [10].
[Ipu3Haku 3Toi 60IE3HM HAXOIAT HA APEBHUX MyMH(HUIIMPOBaHHBIX ocTaHKax yonei [11]. Ho mo
CHX TIOp cpasy pacro3HaTh 3abosieBaHue yaaercs He Bceraa [12]. KoBapHbiil TyOepKyse3 HEpeaKo
MPUXOINUT II0JT MacKOW IPYTHX HEAYroB, W AWAarHo3 He Bcerga ObBaer TouHbIM [13]. [axe
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HauOoJee pacpoCTPaHCHHBIN Ty0epKy.1e3 JerKHX HHOT/IA BBI3BIBAET TPYAHOCTH B YCTAHOBJICHUH
muarnosa [14]. Uro kacaercs BHeneroyHelx ¢opM Ooje3HH, TO € 3TUM emie ciioxHee [15].
OCHOBHYIO OIIaCHOCTH JUUII OKPYXKAIOIIMX IPEACTABISIOT JIIA C HE BBISIBICHHBIM TYOEpKYJIE30M,
He moiydvaronue yiedeHus [16]. OHM BBIACISIOT B OKPYKAIOUIYIO CpPely OOJNBIIOE KOJIHYESCTBO
MmukobOaktepuii [17]. OcHOBHas 4yacTh MHKOOAKTEpHH, BBLICISAIOMIMXCS TPH Kalule, YMXaHUH,
PacIpOCTPaHAIOTCS B payce OAHOTO MeTpa oT OoipHOro [18]. Yare 3a0oneBaroT TyOepKyIe30M
JIMIA, HAXOIAIINECS B KOHTAKTE ¢ OOJBHBIM B IUIOXO MPOBETPUBAEMBIX MOMEIIEHUAX OOTBHUIHBIX
rajarax, MMCEIIINe ceMeifHble KOHTakThl [19]. Takke 3apasuThcsl MOXKHO B OOMICCTBEHHOM
TpPaHCIOPTE, Mara3mHe, Ha pBIHKE WK Ipocto Ha ymume [20]. MHbekmus mopaxaeTr pa3indHbIe
OpraHbl M TKAHU: JIETKHE, TIOYKH, I1a3a, TOJIOBHON MO3T, TMM(paTHIEeCKUE y3IIbl, KOCTH, KOXY, HO
game Bcero B 90,0% - opransl apixaHus. OCHOBHBIM HCTOYHHKOM WMH(EKIMH SBISETCS OOIBHOM
TyOepKyJIe30M 4YeJIOBEK, KOTOPBIH BBIIENSET BO3OYAMTENS U Kalljle, YUXaHWU C KarelbKaMH
MOKPOTBl W CJIIOHBL. BTOpBIM 1O 3HAaYMMOCTH HCTOYHHKOM 3apa)KeHUs SIBISETCS OOJbHOM
TyOepKyJIe30M KpYIHOpPOTaThli CKOT, PEXe CBHHBH, NTHLBI M JPyrHe >KUBOTHHIC. 3apakeHue
MPOMCXOJIUT 4Yepe3 BO3AyX — (AdPOTEHHbIH, BO3AYIIHO-KANEJIbHBIH IyTh), a TaKkKe NpHU
yIOTPEOJCHNH MOJIOUHBIX TPOAYKTOB OT OOJILHOIO TYOEpKyJie30M KpYITHOpOraToro cKoTa
QIMMEHTAapHbIH WM nunieBoil. Pacmo3Hare Ha paHHeW CTaguM TyOepKysie3 IO3BOJISET
¢umooporpadus. IIpu npodumakriuecknx peHTreH(pII00pOorpa@uIecKnx 0CMOTpax BBIABISIOTCS
HE TOJBKO TyOepKyJe3 OpraHoB MbIXaHWS, HO M OHKOJIOTHYECKHE 3a00JE€BaHMA JIETKHX,
ITHEBMOHUSI, CEPACYHO-COCYIHCThIe 3aboneBaHus W aAp. OCHOBHOM Mepoi MpOQHIAKTHKH
TyOepKyie3a y nereil Oblia M octaercsa - BakuuHanus. lllecTuaecATHICTHHH OMBIT NPUMEHEHUS
BaKIMHBI JJOKa3aJ [1eJIECO00pa3HOCTh U 3(P(PEKTUBHOCTH 3TOTO METOAA MpO(HIaKTHKH. BaknnHa
CTHUMYJIMPYET BBIPAOOTKY HE TOJBKO CHEHU(PHYECKOrO MPOTHBOTYOEpKYJIE3HOr0 HMMYHUTETA,
3ammmas  OT  HEepBUYHOTO  TyOepKkynesa,  IpefoTBpamias  pa3sBUTHE  MHJIHAPHOTO
TyOepKysesa, TyOepKyJIe3HOr0O MEHHHIHTa, HO M YCHJIMBAaeT ECTECTBEHHYIO YCTOIUMBOCThH
JIETCKOT'0 OpraHm3ma K JApyruM HHpeknusM. OCHOBY NMpPOQHIAKTHKH TyOepKyse3a Cpelu BCEro
HAaceJIeHUs COCTaBJIIIOT MeEpbI, HANpaBICHHBIE Ha TIOBBIIICHHE 3alIMTHBIX CHJ OpraHu3Ma:
co0JII0/IeHHe TIPaBUIIBHOTO PEXKUMa TPY/Ia, PAlMOHAILHOE U cOaJJaHCHPOBAaHHOE MUTaHHUE, OTKA3 OT
KypeHHs, HapKOTHUKOB, 3JI0YHOTPEOJICHUA CIHPTHBHIMH HAllUTKaMH, NPHEM IOJMBHUTAMHHOB B
BECCHHHH IepHoJI, 3aKaJMBaHUE, 3aHATHE (QU3KYIBTYPOH, COONIIOACHHE 310pOBOTO 00pa3a >KU3HH,
a TaKXKe MEpOIPHATHSA, 03[0PABIMBAIONIEC >KWIMIIHYIO M TPOM3BOACTBEHHYIO Cpeay (CHMXEHHE
CKy4YeHHOCTH W  3allbUICHHOCTH  IIOMCNICHWH, YyJIydlleHHe paboThl  BEHTWIALMOHHOU
cucrembl).OdeHp BaXKHAa CcaHWTapHas NPOQMIAKTHKA, KOTOpas BKIIOYAeT BECh KOMILIEKC
MEpOIPUATHH, HANpPaBJICHHBIX HA TPEJOTBpPAICHHE TNepetadn TyOepKyJe3HOH HHQEKIHH OT
OONBHBIX K 310poBBIM. lIpexxnae Bcero, 3To0 coOIrOAEHHE MPABWII JTUYHOW THTHEHBI, PEryJIIpHO
MIPOBOJIUTH BIAXKHYIO0 YOOPKY M MPOBETPHUBAHUE SKMJIBIX IOMEIICHHUH.

Henr nanHOii padoThl: m3yueHHe ocoOeHHOCTeW TyOepkyie3a y [eTed M IOAPOCTKOB B
COBPEMEHHBIX YCJIOBHUSIX M OIICHKA HOBBIX BO3MOXXHOCTEH NPOMWIAKTHKM W JAMArHOCTHKH
3a0oneBaHMs B pe3yiabTaTeé  BHEAPEHHS  MHHOBALIMOHHBIX  TEXHOJOTHH  OKa3aHUS
MIPOTHBOTYOEPKYIE3HONW IOMOIITH JIETSM.

Marepuanbsl M MeTOABI HccJel0BaHUsA. [IpoBeleH aHamM3  3MUAEMHOJOTHYECKUX
mmokazareJieid Mo TyOepKyie3y B IelIoM 1o Xope3McKoil obmactu, Pecrmybmmka VY30Oekuctan 3a
nepuon 2023rox. IIpoaHanm3mpoBaHBI BO3PACTHOW COCTaB OOJBHBIX, KIMHHYECKHE (DOPMEI
TyOepKyJe3a, XapaKTepHCTHKH TyOepKyJe3HOro mpomecca. B xome wuccieqoBaHMs H3YyYeHBI
CBEJICHMSI OCJIOKHEHHWI mocie MMMyHH3anuu BakuuHoi BLIK, co3mannoro nHa 6ase oOmacTHOM
MIPOTHBOTYOCPKYNIE3HBIH IucraHcep Xope3MmMckoi obmactu. C Ienpl0 H3yYeHHs pe3yIbTaToB
BHEAPEHHUS BHYTPHKOXHON mpoOsl ¢ 0,2 MKr amiepreHa TyOepKyJIe3HOTO pPEeKOMOWHAHTHOTO
JlmackmHTECT HaMH ~ TNPOBEICHO  IIMPOKOMACIITAaOHOE  PETPOCHEKTHBHOE  HAOIOJICHHE.
CraTtuctudeckas 00paboTKa BBIITOTHEHA C HCIIOIB30BAHNEM CPEAHET0 apu(pMETHIECKOTO 3HAUCHHS
U €ro CTaHZAPTHOTO OTKJIOHEHWs, t-kpurepueB CThIOAGHTA U1 JABYX 3aBUCHMBIX M IBYX
HE3aBUCUMBIX TPYI /IS KOJHMYECTBEHHBIX JaHHBIX, dacToThl (%). Hymemas rumoreza o0
OTCYTCTBUM pasznuuuil orBepraiack npu p < 0,05. PesympTartel uccnenoBaHus. AHamu3
SMHUAEMHUOJNIOTHYECKUX — TIOKasaTeneil 1o  TyOepkyiesy TOKa3all pOCT  perucTpupyeMoin
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3abosieBaemoct y nperei 2023 r. Goinee yem B 1,2paza ycroiuuBbIX (opMm TyOepkyieza. B
MIOCJICAYIOIIME TOJBI STOT MOKa3aTeIb HE3HAYUTEIIBbHO CHU3WICSA M OCTAaBAICS B mpenenax 95%-ro
JoBepuTeapHOr0 MHTEepBaia. COBpeMEHHas JMUAEMHOJIOTHYECKasi CUTyaunusi 1o TyOepkyinesy B
Hamed cTpaHe B IIEJIOM M Cpexd JeTeld B YacTHOCTH XapaKTepU3yeTcs II0JIOKHTEIbHBIMU
TEeHJICHUUSAMHU. Tak, K HACTOSIIEMY BPEMEHH OTMEUYEeHa YeTKash TeHACHIMS K YMEHBIICHHIO Ynciia
neTe, 3aboneBmmX TyOepKyne3oM. B cTpykType 3a00ieBmInX mpeodiafatoT neTd 6—8 Jer, 9To
CBSI3aHO, KaK IMPaBWJIO, ¢ Oojiee TIATEeIbHBIM COOpaHHEM aHaMHe3a. 3HadeHHE TyOepKyIHMHOBOMH
mpo0sl MaHTy Kak AMAarHOCTHYECKOTO TECTa y JETEH CTapIero Bo3pacTa U MHOAPOCTKOB HEBEIHKO.
ITo pesympTaTaM HCCIEAOBAHUS BBIACICHBI HOBBIE TPYIMIBI BBICOKOTO PHCKA, TpeOyromme
YIIyOJIeHHOTO 00CTeIOBaHNs M TPOBENCHHUS NPOQMIAKTHYCCKHX U JIEYeOHBIX MEpOTIPHITHI.
Brsogsr 1. ITokaszarenu 3a0oneBaeMOCTH eTel TyOepKyIe30M BO BTOPOM JIecATHICTHN X XI Beka
B Y30eKHcTaHEe YMEHBIIWINCh W HMMEIOT CTOWKYIO TEHJCHLHUIO K JaJbHEHIIEMY CHHKEHHIO.
CoBpeMeHHasi  JMUAEMHOJIOTHYECKass ~ CHTyallMss 10  TyOepkyne3sy  XapakTepu3yercs
OnaronpusTHBIMM ~ TeHACHUMAMH. OTMeuaeTcsi CHIDKEHHME IIOKaszareliel  3abojieBaeMOCTH
TyOepKyJIe30M BO BCEX BO3PACTHBIX I'PYIIIaX HAaceleHHs, B TOM 4HcCiIe cpeau aereil. B merckom
Bo3pacte  TyOepKyje3  XapakTepusyeTcs INpeoOjiajaHueM  HOPaXEHHs  BHYTPUIPYIHBIX
muM(paTHYeCKUX Y3J0B, B EIMHHYHBIX CIy4asX BCTPEYAlOTCs MMJIMApHBIA TyOepkyne3 u
MOpaXXCHUE MEHTPalIbHOW HEpBHOW cucTeMbl. OnxHako Ha ()OHE ONAroMpHATHBIX TEHACHIMH
COXpaHseTCs BBICOKAsS JIOJSI JETCH, BIEPBHIC BBIABISIEMBIX C OCTATOYHBIMH MOCTTYOEpPKYIE3HBIMU
N3MEHEHWSMH Tpymnma ucnaHcepHoro ydera IIIA, d9ro cBuaeTenbcTBYyeT 00 aKTyalbHOCTH
BONPOCOB  MPOQMIAKTHKA W paHHEro oOHapyxkeHHs 3a0oneBaHus. [Jas coxpaHeHHA
MOJIOKUTEIbHBIX ~ TEHIACHIMH  HEOOXOAMMO  JaipHEWIIee  MOBbIMICHHE  3(PEKTUBHOCTH
MPOTUBOTYOEPKYJIE3HBIX MEpONPHATHH, TPEXAE BCero pabdOThl MO NPO(UIAKTHKE U PaHHEMY
BBISBJICHUIO TyOepKyie3a y JeTedl W MoIpocTKOB. IlepBble pe3ysbTaThl NMPUMEHEHUs] HOBBIX
OPraHU3ALMOHHBIX IOJXOJ0B K INPOTUBOTYOEpKyNe3HOH paboTe cpeau IeTCKO-IOLPOCTKOBOTO
HaceJeHHs OKa3bIBaIOT uX 3¢ HEeKTHBHOCTD.
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Annomayun: Ha cospemeHHOM 3mane 6 XopesmcKolu 001ACmU COXPAHSEeMCsl HANPANCeHHAs
cumyayusi, Ceés3aHHasi ¢ POCMOM YUCIA YCMOoUudusulx Gopm mybepkynesza. Tybepxynes-coyuanbho
obycnosnennvie 3abonesanue. CoyuanvHble OONE3HU - OMO OOJNE3HU, BO3HUKHOGEHUE U
PAcnpocmpanenue Komopvix 3d6UCUM OM  COYUANbHO-IKOHOMUuYeckux ycnosui. Coyuanvhvle
6oae3HU npuHOCAM Yuep6 obwecmsy u mpedyrowue CoyudaIbHOU 3auunmol 4el068eKd
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Abstract: at the present stage, the situation in the Khorezm region remains tense due to the
increase in the number of tuberculosis. Tuberculosis is a socially determined disease. Social
diseases are diseases whose occurrence and spread depend on socio-economic conditions. Social
diseases cause damage to society and require social protection of a person
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CnocoOHOCTh K IIMPOKOMY PAaCHpPOCTPAHEHHIO SIBJISICTCS TJIABHBIM IPH3HAKOM M OCHOBHOM
po0JIeMoil conManbHO 3HAYMMBIX 3a0osieBaHuil. B cBsi3u ¢ HeOmaronoxyyHoi 00CTaHOBKOM ObLI
COCTaBIIEH TIEpEYCHb COIMAIBLHO 3HAUMMBIX 3a0oneBaHuil. [lepedeHb coOnManbHBIX 3a00JeBaHUM,
MIPEACTABISAIONINX OMACHOCTh ISl OKpYXKalommx BXoauT Tyoepkynes [1, 2]. Tybepkynes,
WHPEKIMOHHOE ¥ COIHalbHO-3HAUNMOE 3a0o0JieBaHWEe, NPOJOIDKAeT OCTaBaTbCsi OJHOW W3
OCHOBHBIX MPUYHH cMepTHOCcTH HaceneHws [3]. CeromHs TyOepKye3 MpelncTaBisieT TI00aIbHY0
yIrpo3y OOIIeCTBEHHOMY 3/I0pOBBIO, Kak B Y30ekucrtane, Tak M Bo BceM mmpe [4]. CormacHo
JTAaHHBIM CTATHCTHKH, 3a00eBaeMOCTh TyOepKyie3oM B Y30eKHCTaHe B TOCIEIHHE TOJBI
nocreneHHo cHmwkaercst [5]. HecmoTps Ha cHmwkeHuMe B TyOepkynesa B Y30ekucrane u
HaNpspKeHHOCTH  SITUJICMHUOJIOTHYECKOW  CUTyallud 1O TyOepKyse3dy, HHQHIMPOBAHHOCTh H
3a00JIeBAEMOCTb CPEAM HACENICHNSI COXPAHSIOTCSl HA JIOCTATOYHO BBHICOKOM ypoBHE [6]. Hanboiee
BBICOKHMH NOKa3aTelb 3a001eBaeMOCTH TyOEpKyJIe30M MPUXOAUTCS Ha Bo3pacT 22 — 44 ropa [7]. B

62



pacrpoctpaHeHun TyOepKyJiie3a 1 BOSHUKHOBEHHH BOCIIPUMMYUBOCTH K HEMY 3HAYHMTENIBHYIO POJIb
UTPAIOT Takue (AKTOpbl, KaK MOOWIBHOCTh M MHUIDALMOHHAs aKTHBHOCTb, OECIPU30PHOCTb,
COLMAJIBHO-DKOHOMHYECKOE HEOIaronoyuue, ynorpedsieHne NCHXOaKTUBHBIX BEIECTB, HAJMYHE
BUY-nndexunn. Haubosnee yacto 3TH NpenoCbUIKKA BCTPEUaAlOTCsl B MoJIoiexkHOi cpene [8]. Uto
CBUJICTCIILCTBYET O TMOBBIIICHHOM pHUCKe 3aboiieBaeMOCTH TyOepkynesom wmonoaexu [9]. K
HamboJnee YSA3BUMOW TpymHIe H OBICTPO BOBJIEKAMOUICIHCS B SIHASMHOJIOTHYSCKHI IIPOIECC
oTHOcATCs MoJonsle sronu [10]. Bricokas 3aboneBaeMOCTh CBHAETENBCTBYET O Mayoi
MH(GOPMHUPOBAHHOCTH MOJIOJICKH B BOIpPOCax TyOEpKyne3a, MyTsSX €ro pacmpoCTpaHEHHsA H
npodpmnaktuke [11]. Tem campiM siBIsieTcs BceoOmmIed akTyambHOW MpoOieMol, TpeOyromeit
B3aUMOJCHCTBUS COLMATBHBIX W MEAWIMHCKHAX PaOOTHHKOB ITyTEM IPOBEICHHS KOMIUICKCHBIX
MpOQHUIAKTHYECKUX MEPOIPUATHH, C aKIEHTOM Ha MOBBIIICHHE YPOBHS 3HAaHWH O 3a00Je€BaHUH
[12]. Bompocel TyOepkyie3a Kak cOLMalbHO-3HAYMMOE 3a00J€BaHME pacCMaTpUBAIM MHOTHE
yueHsle Mupa [13].

Lear AaHHOTO HMCCIeTOBAaHMS: SBISETCS MPOQHIAKTHKA TYOEpKyne3a Cpelau MOJIOJESKH.
Hayunoe  oOocHOBaHME  aKkTyaJbHOCTHM  NpoOieMbl  TyOepkyne3a Uil MOJIOJEXKH:
SMUIEMHONIOTNYECKOEe MCCIEJOBAHUE U IKCIEepTHAsl oleHKa. [IpenmMeToM HcciaeoBaHus SBISETCS
npodunakTuka TyOepKyliesa Cpead MOJOACKH KaK HalpaBlIeHHE couuanbHOi padotel. Llens
HCCIEOBAaHMSA - MPOAHAIM3MPOBAaTh OCHOBHBIE JTambl NPOQUIAKTHKH TyOepKynesa cpean
MOJIOAEKN KaK HalpaBiICHHE CONMAIbHOM paboThl. B COOTBETCTBMM C TMOCTABIEHHOHW LENBIO B
BBIITyCKHON KBaJIM(UKAMOHHOW paboTe pemanuch 3amadn. OXapakTepu3oBaTh TyOepKyie3 Kak
COLMaIbHO-3HAUNMOe 3aboneBaHue. PacKpbITh OCHOBHBIE ()OPMBI M METOIBI MPO(HIAKTHKH
TyOepKyJe3a cpenu MOJIOAEKH KaK HampaBICHHE CONMANbHON paboTsl. IIpoanammsmpoBaTh
JIeSITENIbHOCTh  MIPOTUB  TyOepkynesa. M3y4uTh ypoBeHb HMH(POPMHUPOBAHHOCTH MOJIOJEKH O
TyOepKynése.

MeToabl JaHHOIO HCCJIEAOBAHMSA: UCIIOIB30BATUCH B paboTe: TEOPETUUECKUE aHATIN3 HAyYHO-
METOIUYECKOIl U HOPMAaTHBHO-NIPABOBOW JIUTEPATyphl 10 MpolieMe HcCiIeaoBaHus, 0000meHue,
aHaJ M3, aHKETHPOBaHWE, HHTEPBBbIO. OKCIIEPUMEHTalbHas 0Oa3a: YpreHuckuid o0nacTHOU
NPOTUBOTYOEPKYJIE3HbIH nucnaHcep. TyOepkylie3 Kak COIManbHO-3HaYMMOe 3a0osieBaHue B
HacTosIIee BpeMsl TyOepKyJie3 sSBIIeTCS OJAHON N3 CEPhE3HBIX COIMATBHO3HAYNMBIX MPOOIEM, 4TO
00yCJIOBJICHO I0CTAaTOYHO BBICOKHM YPOBHEM 3a00JICBAEMOCTH, WHBAJIMJHOCTH M CMEPTHOCTH OT
JTaHHOTO 3a00JIeBaHMA, €ro 3HAYMTEIHHBIMU COIMATbHO-3KOHOMHYECKUMH TOCIEACTBHAMH IS
obmecrBa. TyOepkyme3 — 510 wuHpeknnoHHoe 3aboneBanue [14]. Xapakrepusyromeecs
o0OpazoBaHHEeM B NOPa)XEHHBIX TKaHAX OYAaroB CIENHU(UYECKOTO BOCHAJICHUS W BBIPAKCHHOU
oOmei peakmueir opranusma [15]. He cMoTps Ha ynydmeHWe OTAENBHBIX TOKa3aTeleH,
MIPOCIICKUBACTCS COXPAaHEHNE HAIIPSDKEHHOHN SMUIEMHOIOTHYeckoit o6ctaHoBkH B Mupe [16]. Uto
MOJKHO 00OCHOBATh CIEAYIOIIMMHU NpUYMHAMH. PacripocTpanenne TyOepKyie3a ¢ MHOKECTBEHHON
JICKapCTBEHHOI yCTOWYMBOCTBIO K IPOTHBOTYOepKyNe3HeIM mpemapatam [17]. Jlanras ¢opma
SBISICTCA  PE3yJlbTaTOM  HEMOJHOTO TpHeMa  KOMIUIeKTa  aHTuOmotukoB [18]. Wmm
MIPEeXIEBPEMEHHOE MpephIBaHue Kypca jedeHus nanueHToM [19]. Taxxe G0NbHON ¢ aKTUBHBIMH
(dbopMaMH CTaHOBHUTCS MCTOYHHMKOM TyOepKyne3a ¢ ycroiWumBoit ¢opmoii [20]. OGcyxaeHus.
TybGepkyné3 y nmereill — cnenuduyeckoe MHPEKINOHHO-BOCIIAINTEILHOE MOPAKCHNE Pa3IMYHBIX
TKaHEH W OpraHoB, BBI3BIBAEMOE MHKOOAaKTepHsAMH TyOepkyine3a. OCHOBHBIMH KIMHHYECKUMHU
(dopmamu TyOepKynesa y AeTel Cily>KaT paHHSSI W XpOHHWYEcKas TyOepKyJe3Hash MHTOKCHKAIns
[21]. Takxe Qopmbl mepBHUHBIH TyOepKyJIe3HBIH KOMIUIEKC, TyOepKyle3HbIH OpOHXO0aJEHMT,
ocTphIii MUITMapHbIA TyOepkynes [22]. Pexxe BcTpeuaroTcst TyOepKyIJIe3HbIii MEHUHTHT, ME3aJICHUT,
TyOepKyie3 nepupepnaeckux JUM(Oy3IoB, KOXKH, ITOYEK, T1a3, KOCTHO-CYCTaBHOW cucTeMBI [23].
JumarHoctika TyOepkyne3a y JeTell BKIIOYAaeT MHKPOCKOIHIO, OakMoceB, HCCIEIOBaHNE
OMOJIOTHYECKUX Cpel; ITOCTAaHOBKY TYOEpKYJIHMHOBBIX IIp0o0, peHTreHorpaduio, ToMorpaduio,
oponxockonmio [24]. TIpu TybOepkynese y neTeil TokazaHO Ha3HAUYCHUE TYyOEpPKYJIOCTATHUECKUX
npemapatos [25].

Tybepkyne3- Tsokenoe uH(DEKIHMOHHOE 3a0ojeBaHHe, TpOTEKarolee ¢ 00pa3oBaHHEM
crenu(UIecKnX BOCHAIUTENBHBIX O4YaroB TYOEpKYJE3HBIX TpaHyJieM B pa3IMYHBIX OpraHax.
TyOepkyiie3 OTHOCHTCS K TPYIIIIE CONUANBLHO OMAacHBIX 3a0oneBanuii [26]. [IockoNBKY B MOCTIETHUE
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JIECATHIIETUSI OTMEUYAETCsl HEYKJIOHHBIH POCT 3a00JIEBAEMOCTH HE TOJIBKO CPEIU B3POCIHBIX, HO
TaKXKe CPEAH NIETeH M MOAPOCTKOB [27]. 3aboyieBaeMOCTh JETeH TyOCpKyJIe30M B IICIOM MHPE B
nocyeiHue rojsl cocraBuia 16-19 ciryqaeB Ha 100 ThIc. yenoBek. MHpuuMpoBaHHOCTH AeTel B
Bo3pacte 10 14 mer mMukoOakTepusMH TyOepkyie3a — oT 15 mo 60%, uto oTpaxaer OOIIyrO
HeOIaronpuATHYIO SIHICMUYECKYI0 CUTYalUI0 W Halu4due OOJIBIIOro pe3epByapa TyOMH(bEKIHMN
[28]. TlepBocTeneHHy0 3a1a4y GTH3HATPUN HA HACTOSIIEM 3Talle IMPEACTABIAIOT MPOPIIaKTHKA U
paHHee BBIABIICHHE TyOepkyne3za y zaereil [29]. Muxobakrepus TyOepkyneza TyOepKyie3Has
manodka, manodyka Koxa Omaromaps HalM4YHIO KHCIOTOYCTOMYMBOM CTEHKH MOXKET COXPAHSITh
KI3HECIIOCOOHOCTh M BHUPYJIEHTHOCTh B Ppa3iIMUYHBIX ychnoBusAx BHemHed cpensr [30]. Ilpum
BBICYIIMBAaHWUH, 3aMOPAXKUBAaHNH, BO3ACHCTBUH KHUCIOT, HIieI04eii, aHTHOHOTHKOB.CIIOCOOHOCTE K
obpazoBanmio L-popMm 0O0yclHOBIHBaeT MHPOKAN TUAITA30H W3MEHYHWBOCTH MOP(OIIOTHIECKUX
CBOHCTB ¥ NPUCNOCAOIMBAEMOCTh K CYLIECTBOBAHMIO B  pa3iU4yHbIX ycinoBusx [31].
BrICOKONIaTOreHHBIMHY JJTs1 YESJIOBEKA SIBISIOTCS 2 BUAa BOo30yauTens: Mycobacterium tuberculosis
humans yenoBeueckoro Tuna u Mycobacterium bovis Obrapero tTuna. Mukooakrepuu TyoepKysesa
MOTYT NONajgaTh B OpraHu3M peOeHKa a’pOreHHbBIM, aJMMEHTapHBIM, KOHTAKTHBIM, CMEIIaHHBIM
IIyTeM, B COOTBETCTBUM C 4YeM 00pa3yeTcsi NMepBHYHBIH ouar BocnajeHus [32]. YV nmereil MoxeT
UMETh MECTO BHYTPHYTpPOOHOE TpaHCIUIaleHTapHOEe HHQUIHMPOBaHUE TyOEpPKYyJIe30M BO BpeMs
POZIOB U aCHMPALUU OKOJIOIJIOAHBIX Box [33].

K rpymnre moBsIeHHOTO prcKa Mo 3a00J€BaeMOCTH TyOepKyIIe30M MIPUHAUISKAT IETH

He norygnBire BakunHanmto BIDK B mepron HoBopoxkaéHHOCTH [34]. B GoNbIIMHCTBE ciydae
JIETH 3apakaloTcs TyOepKyIe30M JIoMa M B CEMbE, OJJHAKO BO3MOJKHBI SMHJICMUYECKUE BCIIBIIIKH B
JIETCKUX cajax M IIKosaX. B Hacrosmiee Bpemsi OONE3Hb IOpakaeT OIaromoNydHbBIX JIOZCH,
IIOTOMY YTO y COBPEMEHHOTO 4YeJIOBEKAa HANpSUKEHHBIH PUTM JKU3HHU, CONPOBOXKIAIOIIUNCS
CTPECCOBBIMU CHUTYAIMSIMH, KOTOPBIH NPHBOIUT K CHIDKCHUIO MMMYHHTETa U CIIOCOOCTBYET
pasBuTHIO JaHHOro 3abojeBaHus. TyOepkyne3 Kak HH(EKIMOHHOE 3a0OJeBaHHE 4YeJOBEeKa
H3BECTEH C APEBHHUX BpeMeH. /InTenpHOe CYIIEeCTBOBAaHHE M LIMPOKOE PACIpPOCTPAHEHHE MOYKHO
0O0BSICHUTB, PAaCKphIB OCHOBHBIE CBOICTBa BO30OYIHTEINsl JaHHOTO 3abosieBaHus. MukoOakTepus
TyOepkyne3a unu «mnanodka Koxay 3 xapakTepusyercs BBICOKOH YCTOMYHUBOCTBIO K JIEHCTBHUIO
KHCJIOT, WIENOYeH, CIHPTOB, BBICOKMX M HHU3KHX TEMIIEpaTyp, BO BHEIIHEH cCpele MOXKET
OCTaBaThCs JKU3HECTIOCOOHOH 1O moayroza. OTO CBHIAETENBCTBYET O TOM, YTO BO30YyIHUTENb
o0yasaeT BBICOKOW CHOCOOHOCTBIO 3apa)kaTh OPraHW3M M BO3MOXKHOCTBIO TIPH (OPMHUPOBAHHU
ONaronpHUATHBIX YCIOBUH ITPOBOIMPOBATH pa3BUTHE Oosie3HH. cTOUYHNKOM MH(EKIUH SBISIFOTCS
monu, OoNbHBIE aKTHBHOM ¢opMmoil. OcoOeHHOCTE OOJBHOTO TYOEpKYIe30M JIeTKHX, Kak
HCTOYHHMKA WH(EKINH, COCTOUT B TOM, YTO OH MOXET BBLAEIATH MHUKOOAKTEPHIO MOCTOSHHO WA
MEPHUOINYECKH B TEUCHHE MHOTHUX JIET, a TaK)Ke MPU BOSHUKHOBCHHH PELUAMBOB 3a0oneBaHusd. B
HACTOsIIee BpPeMs BBIJENAIOT HECKOJBKO OCHOBHBIX ITyT€H NPOHHKHOBEHUS MHKOOAKTEpUH B
opraHu3M 4eyoBeka. TyOepKyln€3Hble MUKOOAKTEpUH TMOMANAI0T B BO3AYX C KamlelbKaMu Tpu
Kallie, pa3roBope M YMXaHUK OONBHOTO aKTHBHBIM TyOepKyn€3oM. I1py BABIXaHUM 3TH KallelIbKH ¢
MHUKOOAKTEpUSMH MOMAAAI0OT B JETKHE 3I0POBOTO YEJIOBEKAa. JTO CaMbI pacpOCTPaHEHHBIH MyTh
3apakeHusl. 3apakeHHe 3aKaH4YMBACTCS] OTPaHUMYCHUEM PACIpOCTPaHEHUsS] MH(EKIINH, OCTaBIIss e
B HEOOJBIIOM KOJMYECTBE M HEAKTHBHOM cocTosHMM. Ho manpHeiimmee pasBuTHE 3a00i€BaHMS
MOTYT CIIPOBOIIMPOBATh HEOIAronpusTHBIE (akTopel. MHOTHE YydeHble, H3y4as IIHPOKOE
pacmpocTpaHeHHe ~ HMHGEKIHWH,  OTMEYaloT  BJIMSHHWE  CONHWAJIBbHBIX M CAaHWTapHO-
SMHUAEMHUONIOTHYECKHX  (AKTOpOB  Ha  BO3HUKHOBeHHE  3aboieBanus.  M3mensiommecs
SKOHOMHYECKHE,  COLMAJbHBIE, MOJUTHYECKHE  XapaKTepUCTUKM  OOIIecTBa,  KadecTBO
MEANIIMTHCKOTO OOCITY’)KUBAHHS NMPHUBOAST K YBEITHUEHHUIO WM YMEHBUIICHHIO WHQEKINH CPEeau
HaCEJICHHS.

BeiBoabl. TyOepkyrne3 He UMeeT TaTOTHOMOHWYHBIX IIPU3HAKOB, TeM 0oJiee YTO B TOCIICIHHE
TOJBI PETUCTPUPYETCS POCT YHCIA AETEH W MOAPOCTKOB C HAPYIICHUSIMHA IPOTHBOMH()EKIIMOHHON
3aIIUTHL, AJIEPTUYECKUMH, ayTOMMMYHHBIMH, HWMMYHOIIPOIH(EPaTUBHBIMH  CHHAPOMaMH,
BIHSIIOIIMME KaK Ha KIMHUYECKHE IPOSBICHUS, TaK M HAa TEUCHHE TYOCpPKyNe3HOW WHGEKITHH.
PabGota no BBIBIEHUIO M NMPOQUIAKTUKE TyOepKyJie3a B TPyHIIaX pHCKa JOJDKHA OBITH yCHIIEHA.
Jist paHHeH AMAarHOCTHKM TyOepKyie3a y IeTed HeoOXOOMMO YYWTHIBATH JaHHBIE KIMHHKO-
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AHAMHECTUYCCKOI'0, MMMYHOJIOTUYECKOTO, na60paTopH0r0 1 UHCTPYMCHTAJIbHOT'O 06CH€ILOBaHI/IH C
Y4€TOM COBPEMCHHBIX pCKOMeHHaHI/Iﬁ M MOKa3aHHH K MPUMCHCHHUIO KaXKI0I'0 U3 3TUX METOHOB.
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Annomayus: 6 cmamve NpPOGeOeH HA PLIHKE 2OCMUHUYHBIX YCIVe, NPedoCmABiAeMblX
NPeONpUAMUAMU MENCOYHAPOOHBIX cOCMUHUYHBIX cemetli 6 Poccuu. Axkmyanusuposannvie oanuble
10 COBPEMEHHOMY NOLONCEHUIO NPeOnpuasmull, panee pabomasuiue noo OPeHoOM MeHcOYHAPOOHbBIX
20CMUHUYHBIX cemell.
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INTERNATIONAL HOTEL CHAINS ON THE RUSSIAN MARKET OF
HOTEL SERVICES
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Abstract: the article is carried out on the market of hotel services provided by international hotel
chains in Russia. Up-to-date data on the current situation of enterprises that previously operated
under the brand of international hotel chains.

Keywords: international hotel chains, hotels, Russian market, international hotel brands.

B teuenue nocienHnx IByX JeT U3 Poccun ynum neBsTh MUPOBBIX ceTel oteneld. HekoTopsie
13 OCTABIIMXCS B CTPAaHE ONEPAaTOPOB NPHOCTAHOBWIIM WHBECTHIIMOHHbIE TIPOEKTHI MIIM OTIIOKHIIN
IUIAHBI 110 PACIIMPEHUI0, OJHAKO UX OTEJH MPOAOIDKAIT (PyHKIMOHHPOBATH B OOBIYHOM PEXHME.
B 2024 r. Ha pOCCHICKOM pPBIHKE IPEACTaBICHBI OTeNU |2 MeXITyHapOIHBIX OPEHIOB, BKIOYAs
xomnanuu CHIA, Epomsl, A3un u bimkraero Bocroka. HeaBHO Ha pBIHOK NMPHIIUIM /1Ba HOBBIX
openma — Soluxe Hotel u Rotana Hotel. ITo nanusim ucciemoBanus IBC Real Estate, 6onee 60%
HOMEPOB B CETEBBIX 0TeNsAX Poccuu ynpaBisroTcs MeXIyHapOAHBIMU ONIEpaTOPaMHU.

Poccuiickue oOTelbHBIE KOMIIAHWM MOJYYWJIM LIAHC pAacIIMpeHHsi CBOero mnoptders: B
HACTOSIIee BpeMs JacTh OTeJIeH, paHee YIpaBIsIEMbIX MEXIyHapOAHBIMH ONepaTOpPaMH, MEepPeInIn
O]l KOHTPOJIb OCTABIIUXCS HA PBIHKE ONEPATOPOB, a APYTUe MEPEILIN O] YIPAaBICHUE MECTHBIX
komana. Hanpumep, Domina Hotels, npomomkatomasi cBoto nesitensHOCTh B Poccun, B3sia Ha
ceOst ynpasiieHue oteneM B Cankr-IleTepOypre, KOTOpBIN INEpBOHAYANBHO IUIAHUPOBAJICS IO/
ynpaBieHue (GpaHIly3cKOl rOCTHHUYHOHN ceTH Accor. OnHako AcCCOr OTJIOXHIIA OTKPBITHE HOBBIX
oTeseil, HO MPO0IDKAET YIPABIATh TEMH, YTO YK€ (PyHKIMOHUPYIOT.

Hexotopele 3aBeneHys Mepenun MoJ KOHTPOIb MECTHBIX YHNPAaBISIOIIUX, B TO BPEMsl KaK UX
OBIBITUI MEXIYHapOTHBIA ONEpaTop MPOAOIDKAET padoTaTh HA POCCHHUCKOM PBHIHKE, COKpPATHB
cBoro AesrenbHOCTh. K mpumepy, Kempinski mpekpartun ynpasisate oteneM B Cankt-IlerepOypre,
OJTHAKO IPOJIOJDKAET PYKOBOIUTH oTeseM B ctonmie [3]. Kpome Toro, cymecTBylOT HOBBIE OTEINH,
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KOTOpBIE M3HAYAJIBHO IUIAHWPOBAIMCH B COCTaBE MEKAYHAPOIHBIX CETEH, HO OTKPBUIMCH IOJ
PYKOBOJICTBOM MECTHBIX OPEHIOB.

K uromo 2023 r. u3 pOCCHHCKOTO pBIHKA MOJHOCTBIO YIUIM JNEBATH KPYITHBIX TOCTHHHYHBIX
cereii: Hyatt Hotels Corporation, InterContinental Hotels Group, Marriott International, CPI
Hotels, Belmond, Sokos Hotels, Four Seasons Hotels and Resorts, BWH Hotels u Wyndham Hotel
Group. B aToi#i curyanuu poccuiickue TOCTHHHYHBIE KoMITaHuH, Takue kak Cosmos Hotel Group,
Azimut Hotels 1 Wone Hotels, moryamnmm ctumyn 1i1st akTHBHOTO pa3BHUTHA [2].

ITpumepro Tpets (28,9%) Bcex HOMEPOB, YIPABIAEMBIX KaK MEXIYHApOIHBIMH, TaK H
pOCCUMCKMMM  CETEBBIMH  OIEpaTopaMy, pacmnojoxkeHa B Mockse.  Pacnpenenenue
BBICOKOKQUeCTBEHHOTO  HOMEpHOro (OHIOa COOTBETCTBYeT Hambojee BOCTpeOOBAaHHBIM
TypUCTHICCKHM HampaBieHusM B Poccun. CormacHo cratucTike mepBoro noxyroaus 2023 rona,
HauOoNbIIee YWCIIO IyTEIIECTBEHHUKOB OKa3asiock B  MockoBckoi obmact, Mockse,
KpacHomapckom kpae, Jlenunrpanckoit odiactu u Cankr-IlerepOypre.

MHOeCTBO TPaHCHAIIMOHAIBHBIX KOPIIOpALNi MOKMHYIH POCCUICKUIN PBIHOK, M TOCTUHUYHBIN
CEKTOp HE CTajJ HCKJIIoYeHHeM. Hexoropble n3 onepaTopoB OOBSBWIM O 3aMOpPO3KE IUIAHOB IO
OTKPBITHIO HOBBIX 3aBEICHMH M WHBECTHLMSM, OJHAKO TEKylas JeATelIbHOCTh OTeJel
MIPOJIOKAETCSl B HOPMAJIbHOM PEXHMME, YTO MO3BOJIIET COXPaHUTh B Poccuu mpencraBUTENbCTBA
MEXIYHapOIHbIX ceTeld. Kpome TOro, MecTHbIE OTENbHBIC CETH CTOJNKHYJIUCH C YHHKaJIbHOM
BO3MOXKHOCTBIO PACIIMPEHHs CBOETO MOPT(elisi KaueCTBEHHBIMH OOBEKTaMHM, OCBOOOJHBIINMUCS
HOCTIe yX0J1a 3apyOeKHBIX KOHKYPEHTOB.

[Iponiecc yxoma MEXIYHApOIHBIX TOCTHHHYHBIX OpeHIOB H3 Poccum mponomkaercs, H
MYTEIICCTBCHHUKN BOJIHYIOTCSI O TOM, YTO C YXOJOM 3HAKOBBIX OPEHIOB MOXKET MCYE3HYTh M HX
BbICOKHMU cepBuc. Orenn, okazaBIIMecs 0e3 MEXKAYHApOAHBIX CETEH, YBEpSIOT, 4TO KayeCTBO
00CITy)KMBaHHsl OCTaHETCs Ha NPEKHEM YPOBHE, XOTS M HPU3HAIOT, YTO HEKOTOPHIE U3MEHEHHMs
MOTYT IPOU30UTH.

B uioHe K CHHMCKY KOMIIaHHM, IPHOCTaHOBHMBLIMX JEATEIBHOCTh B Poccuu, NMpUCOEIMHIINCH
amepukaHckas Marriott International (Ritz-Carlton, Marriott, Sheraton, Renaissance) u OpuraHckas
IHG (Holiday Inn, Crowne Plaza u mpoume), 4to eiie OOMbIIe MOMOJHHUIO PSIAOM YIICIIIHNX
3apyOeKHBIX TOCTHHHUYHBIX ceTei. B mrome 2023 r. poccmiickue ¢mmanel Four Seasons Hotels &
Resorts 00BsIBUIM 0 Havalle CaMOCTOATEIFHOW PabOThI, MPU 3TOM COXPAaHHB CBOM OPHI'HHAIBHBIC
HanmMeHoBaHms: Four Seasons Hotel Moscow u Four Seasons Hotel Lion Palace St. Petersburg.
Mesxay TeMm, MeXIyHapoHas oTenbHas ceTb Kempinski Hotels oTka3anacek oT ynpaBieHus oTeseM B
Cankr-IlerepOypre, panee m3BecTHIM Kak Kempinski Moika 22, koTopslii OBUT IIepeMMEHOBaH B
Grand Hotel Moika 22. B Mockse The Ritz-Carlton yrpatmn mpuctaBky Ritz, cra The Carlton
Moscow.

Crowne Plaza Moscow — World Trade Centre coxparun cBoé HasBanume a0 Plaza Garden
Moscow WTC. Hyatt Regency Sochi npeobpasuicst 8 Grand Karat Sochi. Oanako, Hyatt Regency
Moscow Petrovsky Park u Apapat ITapk XasiTT mpoaospKaT HCIOIB30BAaTh MPEKHUE HA3BAHUS U
Opena. Mexay TeMm, MeXIyHapoaHas KommaHus-onepatop Hyatt npuocraHoBmia CBOIO
JESITeNIbHOCTh B poccuiickux otensix. B Yde Crowne Plaza tpancdopmuposanacek B SheratonPlaza
Ufa Congress Hotel. Boponexxckuit Holiday Inn Express mpeoOpasuics B Cosmos Smart, Terepb
o umenyercs Cosmos Smart Voronezh Hotel.

B cromume Holiday Inn Express Moscow Baumanskaya pabortaer mon HOBEIM OpeHnoM Pana
Express Baumanskaya hotel, uro yxe 3apukcupoBano B Google Maps. Holiday Inn Express
Paveletskaya crama Cosmos Smart Dubininskaya Hotel. Crowne Plaza Moscow World Trade
Centre mepeumeHoBana B Plaza Garden Moscow WTC. A orenp Holiday Inn Express Moscow
Khovrino o6pén HoBoe nms Satelinn Moscow Khovrino.

Cerp orteneit Sokos (PUHIAHANA) MOKHHYJNIA POCCHUICKUHA PBIHOK, OCTaBHB 3a COOOH TpH
oosexta B Cankt-Iletepbypre: Original Sokos Hotel Olympia Garden, Solo Sokos Hotel
Vasilievsky u Solo Sokos Hotel Palace Bridge. IIpennonaraercs, 9to 3TH oTenu OyayT HepeiaHsl B
PYKH  POCCHHCKMX  4YacTHBIX  HWHBECTOpOB. IloTeps  BO3MOXKHOCTH  COTPYAHHYATh C
MEXXIYHapOIHBIMH CEpBHCAaMU OPOHMPOBAHUS TAaKXKe CTajla cephe3Hoi mpobnemoil. o ¢despas
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2022 r. 60% OpoHMpOBaBIIMXCS HOMEPOB Mpoxoawn Yepe3 Booking.com, eme 15% uepes npyrue
cepBUCHI NoUcKa, 15% — Hanpsimyto B oteinb, n 10% — depe3 coOcTBeHHBIH BeO-caiT otens [4].

IMocne yxoma Booking, orenn Hayanu axkTHBHO pa3BUBAaTh CBOM BeO-pecypchl s
CaMOCTOSATENILHOM TNpOJaXH HOMEpOB. BHeapeHWe aBTOMATH3MPOBAHHBIX 4aT-00TOB U
KpPYIJIOCYTOYHOTO CEpBHCAa MOJAEPKKU KIMEHTOB IO3BOJWIO YBEJIMYMUTH JAOJIO MPOAAXK uepes3
coOcTBeHHbIe caitThl 10 70% [1].

OTKIIIOUeHNE OT ONEPALMOHHBIX CHCTEM TOJIOBHBIX KOMIIAHUH, MOXKET CO34aTh ONPEICICHHBIC
3aTpyJHEHUS U POCCHUICKHX TypHCTOB. BO-IepBBIX, BO3MOXKHOCTh OpOHHPOBAaTH HOMEPA dYepe3
MEXIYHapOIHBIE CaliThI oTenel Oombiie He OyaeT. Bo-BTOpEIX, yCIyrn HEHTPaIbHOTO yIIPABICHUS
Gonbine He OymayT mocTymHbl. TeM He MeHee, yIoOCTBa B HOMEPAX M TyaJeTHBIE TPHHAAICKHOCTH
He mcue3HyT. OTemsiM ynanoch 3apaHee OOECHEUYHTh 3amachl, a Ui OTeled IpeMHyM-Kiacca
BO3MOXKHO HalTH aJlbTepPHATHBHBIE ITyTH UMIIOpTa Yepe3 cTpansl LlenTpansHoit A3uu [3].

He crout paccuuTbiBaTh Ha Ti00anbHble CKHJIKH Ha NpoxxkuBaHue. OTenn, OTCTpaHUBIIKECS OT
MEXAYHapOIHBIX CETEH, CTPEMSITCSI COXPAHUTh HE TOJIBKO BBHICOKHE CTaHAAPTHI 00CITY)KHBaHHS, HO
u ueHsl. [Ipexne Bcero, HoMepa B MATU3BE3I0YHBIX OTENAX HE MPUHATO NMPOAABATH IO CTOUMOCTH
MEHBIIIE YeThIpeX- MM TpPeX3Be3JOo4HBIX. Kpome Toro, 0e3 INOCTOSHHBIX KJIMEHTOB OHU HE
ocraHyTcsi 0e3 BHUMaHUA. [IpeMuyM-KilacCHbIe OTENIM YacTO OPUEHTUPOBAHBI Ha OM3HEC- TYPHU3M,
n B MockBy u Caskr-IleTepOypr npuesxaroT MHOTO JEJIOBBIX IyTEHIECTBEHHHKOB, KOTOpBIE
MIPEATNIOYNTAIOT 3HAKOMBIE MecTa MPOXKHBAHMS, OCTAHABIMBAIOTCS HA [UIMTEIBHBINA CPOK — MOPOM
Ha HECKOJIBKO HEJIeNb — M 9acTO BO3BPAIIAOTCS.
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