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SEMANTIC MOSAIC OF INDICATORS OF EXTRACTED
KNOWLEDGE

Abstract: For a pair of matrices (4572955, C®%)ss), a symbolic algorithm is developed for a system of multisense
equations with known and unknown semantic variables. An algorithm for symbolic modeling of the change of signs
of the selected 14 elements of the (z,y)-correlation matrix (so that the value and sign of the corresponding and any
other coefficient of (z,z)-correlation does not change) has been developed. The matrices A=9ss5, C®¥ss are applied
in a system of 4 multi-meaning equations with known and unknown semantic variables. The Lemma (on the change
of signs of the elements of the matrix of eigenvectors) is proved. 2 Corollaries. The study was conducted on the
material of real sense, numerical data.
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CMBICJIOBASI MO3AMKA MHIUKATOPOB U3BJIEKAEMbIX 3HAHUI

Annomayus: Jna napvi mampuy (A5, C®ss)  paspaboman  cumsonvuuiii - aneopumm cucmemy
MHO20CMBICTIOBbIX  YPAGHEHUL C U3BECTIHLIMU U HEU3BECMHBbIMU CEMAHMUYECKUMU nepemennvimu. Paspaboman
AN2OPUMM CUMBOTILHO20 MOOCIUPOBAHUS 3AMEHbL 3HAKOS ebloeNieHHblx 14 snemenmos mampuysl (Z,Y)-Koppensyuil
(max, umoobvbl He UBMEHUNUCL GEIUUUHA U 3HAK COOMBEMCMEYIoue20 U 106020 0py2o2o Kodpduyuenma (z,2)-
xoppenayuil). Mampuyvr A V55, C8Mss npumenenst 6 cucmeme uz 4-x MHO20CMbICIOBbIX YpaAGHEHUTI C U36ECTHBIMU
U Heu38eCMHbIMU CEMAHMUYECKUMU nepemennvimu. /Jokazana Jlemma (0 3ameHe 3HAKO8 31EMEHMO8 MAMPUYbL
cobcmeennbix gekmopos), 2 Cneocmesus. Hlccnedosanue npogeoeno na mamepuane 0 peaibHblx CMbLI0BbLX, YUCIOBbIX
OGHHBIX.

Knrwouesvle cnosa:. Aneopumm, cumeoibHOe MOOEIUPOBAHUE, 3AMEHA 3HAKOS, 6bIOCNEHHbIe DNEeMEHNbl
mampuysl, (,Y)-Koppersiyuu, MHO2OMEPHOE YPAGHEHUES, CMbLCIOBbLE NEPEMEHHbIe, YUCIL08ble NAPAMEmpb.

Benenne CMBICIIOBasi MO3auKa COCTOMT M3 COEJAWHEHHBIX IO
IMog  TepMHHOM  «CMBICIOBas  MO3aHKa BEPTHUKAIK W (MJIH) MO TOPU3OHTAIM CHMBOJIOB +ij
HHAUKATOPOB»  MOIPa3yMeBacTCs KOHGHUTyparus i -ij. Huke paccMOTpuM 3a/1a49y, TPUMEHSBITYIOCS
BeCOB (BBIACICHHBIX YHCEI-HHIUKATOPOB) B TYCHKAX npu moaenuposanuu [1] marpun CYss, £=1,... k¢ [2-
KBaJPAaTHOM CETKH, MMEIOLIMX CMBICIIOE ITPOSBIIECHHE. 6], u maiinem Hyxuyo mam wMartpuiny CY%ss, rue
B oTnmume oT mpemMeToB  KHPIUYHON MO3aMKH KKJBIN 371eMeHT (13 14 BhIICTICHHBIX 2JIeMeHTOB [1])
~ .
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uMeeT OIM3Koe 3HaYCHHE K DIIEMEHTY M3 «peabHOI»
Mmatpuibl Css, HO HEKOTOPBIC 3JIEMEHTHI (MATPHIIbI
CWs5) He uMeroT TpebyeMble 3HaKH (+ MIH -).

[IpuBeneM CHMBOJBHBIA aNrOPUTM H3MEHEHUS
3HAaKOB JJIEMEHTOB B Tapax CToJOIOB (CTPOK),
NpPOJENAB TaKWe IEePECTAHOBKM Map CTPOK U
CTOJIOLIOB, ~ YTOOBI IIPU 3TOM HE W3MEHWIICS 3HAaK
COOTBETCTBYIOIIETO u JTF000TO Ipyroro
ko3 durmenta koppemsuun. dokaxem Jlemmy,
NPUMEHUMYIO Ul QJITOPUTMa CMEHBI 3HAKOB
snementoB Matpuibl CUss. CumBonsl +j wu -ij
SBJSIFOTCSL HIDKHAMHM MHJAEKCAMU  DJIEMEHTa  Cjj
Matpuibl Css ¥ B Hell HHTEPIIPETHPYIOTCS KaKk HOMepa
crpoku (i) u cronbua (j). Omepaisi CMEHBI 3HAKa
cuMBoIia ij ¢ +ij Ha -ij wnum ¢ -ij Ha +ij. JlelicTBue
olepalyl CMEHBI 3HaKa CUMBoNa Ij (4mcna Cij-
uHIuKaTopa 0003HauuM B B (-ij)—>(+j) wim (+ij)
—(=ij). COBOKYITHOCTh CHMBOJIOB {ij},
COOTBETCTBYET  IapamMeTpaM  CHCTEMBI [7,8]
MHOTOCHUMBOJIBHBIX YpaBHEHHUH (C MaTeMaTHYeCKOH
MOJCINIBIO C 5 Z-TIepeMeHHbIMU, 4 Y-TIepEeMEHHBIMH)
0o0pa3yeT «CMBICIIOBYIO» MO3aMKy HHIHKATOPOB
u3BleKaeMblx 3HaHui. Ho mnpu MmoxenupoBaHUM
matpurr, CVss, 0=1,...,K;, HaxXooUM OIHY TaKyO
marputy C®ss, rme kaxaeiii osnement (w3 14
3JIEMEHTOB) UMEET OJIM3KOE 3HAUCHUE K DJIEMEHTY M3
Mmarpuibl Css, HO HEKOTOPBIE AJIIEMEHTHI HE UMEIOT
TpeOyemble 3HaKH (L).

Heobxomumo w3MeHHTH dTH 3Haku y 14
9JIEMEHTOB, HO TakK 4YTOOBl HE HW3MEHWICS 3HaK
COOTBETCTBYIOIIETO M  J000ro  Kod(dHuIHeHTa
Koppersiuun. JleMMa NpUMEHHMa Ui alrOpHTMAa
CMEHBI 3HAKOB AJIEMEHTOB, OHA UCIIOJIB3YeT YI00HbIC
0003Ha4YeHHs JUIsl ISWCTBUS ONEpalii CMEHBI 3HaKa
CHMBOJIBHBIX  TEpeMEHHBIX.  [log  TepMHHOM
«MHOTOCMBICIIOBOE» YpaBHEHHE IOJpa3yMeBaeTcs
MHOT'OIIEPEMEHHOE ypaBHEHHE, B  KOTOPOM
HepEeMEHHBIMH SIBJIIOTCS HE YHCIIOBBIC MEPEMEHHEIE,
He (yHKIMH, HE CHMBOIbBI, a CMBICIOBBIC
nepemennbie [7,8]. B MHOromepHOoM (N-MepHOM)
CMBICIIOBOM ~ IIPOCTPAHCTBE (€CIM  Pa3HOPOIHBIC
CMBICIIBI M300pa)kaTh TOYKOW aHAJIOTMYHO MHOTHM

YHCIIaM) «MHOTOCMBICIIOBasl»  IIepEeMEHHasI
((embicn(z1), cwmbicn(z2), cmbicn(z3), cmbicn(z4),
CMBICII(Z5) [1]) 1pm N=5  COOTBETCTBYyET

MHOTOIIEPEMEHHBIM Z-TIEPEMEHHBIM (Z1,22,23,24,Z5).
Mbl paccMaTpuBaeM IOKa OTHEIbHBIC TOUYKH
MHOTOCMBICIIOBEIC ypaBHCHHS C W3BECTHBIMH U
HEU3BECTHBIMU CEMAHTHUECKUMU TEPEMEHHBIMH,
COOTBETCTBYIOIINE MHOTOMEPHBIM YpPaBHEHHSM C
YUCIIOBBIMH TapaMeTpaMd M [EpPeMEHHBIMU 5-
MEPHOT'0 CMBICJIOBOT'O MPOCTPAHCTBA. MBI HAXOTUMCSI
B paMKax peaknuu abCopOIUH BBIIICTIPHBEICHHOEC

MPEACTAaBICHHE KaK (OPMYIbHOE M OSMIMPUYECKH
ocMmbicnenHoe [1]. IIpencraBnenue moaTBepxkAaeTCA
Ha YHCIOBOM Matepuane [l], COOTBETCTBYIOIIMX
MHOTOCMBICIIOBBIM YPaBHEHUSIM C HM3BECTHBIMH HE
M3BECTHBIMH CMBICIIOBBIMH TepeMeHHBIMHU. [Hoe
CMBICIIOBOE MPEACTABICHNUE CUMBOIMYECKHUX CHCTEM,
KOTOPBIMH  peajibHble JIIOJU  IOJIb30BAJIUCH B
peanbHON TpakTuke Ul NMpHAaHus (GOopMbI CBOMM
MelcasM.  HMccrnenoBaHue — OCYIIECTBISIETCS  Ha
MaTepHajie O CMBUIOBBIX, YHCIOBBIX JaHHBIX [1].
3amucn (OPMYJIBHBIX EIWHHUII B CMBICIOBBIX
HEXUMHUYECKUX  YPaBHEHUSIX C  CMBICIOBBIMHU
MEepEeMEHHBIMH  (TIPUCYIIUX peakuu adbcopOounn)
BBISABJIAIOT [1] HE TOJIBKO TO, YTO PEarupyroT MEXIy
co00#l OTHEeNBHBIC YACTUIBI BELIECTB, HO M UX
Hepas/ieJICHHbIC XUMHYECKUMHU dopmynamu
KOMIIOHEHTBI. B Ka)10l U3 KOTOPBIX COIEPHKUTCS
OTPOMHOE  YHMCJIO  XHMHYECKMX  YacTHI, He
OTpa)XEHHBIX B XMMHUYECKHX (popMyIiax.

Hcxoannle JaHHBIE

WcxoHble JaHHbIE — 3HA4YEHHS Y/ISJIbHBIX Macc
BBIJICJICHHBIX 5 (PU3UKO- XUMUYECKHX BEIIECTB: HOHBI
aMMOHHUS (Z1), PACTBOPEHHBII KHCIOPOX (22),
B3BelleHHbIe BemectBa (z3), BITK(z4),XTIK (zs).
Marpuia Css (Tabmuma 1) cOOTBETCTBYET Kak mape
marpull  (Rss,Ass) TakmxX, uro: Rs5Cs5=CssAss,
BbiunciieHa npu pemennu [1C3: Rss=>(CssAss), TIE
Rss=R'ss - ucxonnas marpuua  (Z,z)-koppensiuii
(Tabmuma 1) Rss={ri=corr(zi,zj)}, i=1,...,5;j=1,...,5,
JquaroHangbpHast Matpuna Ass=diag(2.8198,1.3987,
0.8343,0.465,0.2856,0.1965). MHOTrOMepHBIMU
NaHHBIMHA IS BBIUUCIICHHUS MAaTPHIIBI (z,2)-
koppemsiuuii Rss={rj=corr(zi,z))} cnyxur monenpHast
marpuna  Zms={zij},zi=(x%-x"%)/s;  3mauenuii z—
M3MEHUYNBOCTEHN, BBIYMCICHHBIX nmo m=12
3HAYCHHUSM YACTBHBIX MAacc Xoij, i=1,...m; j=1,...,5,

MATA BbINIE TNpUBEAeHHBIX BemectB [1]. [IBa
YHUCIIOBBIX OOBEKTA:
a)  JMaroHaJbHBIC  JJIEMEHTBI  MATPHIIBI

Ass=diag(2.8198,1.3987,0.8343,0.465,0.2856,
0.1965);

6) MozenbHas marpuna CE®ss

B marpune C¥ss penens: 14 s1emeHTOB,
ona u crektp Ass=diag(2.8198,1.3987,0.8343,0.465,
0.2856,0.1965) sBistoTCSA pecypcaMu Ui CHMBOJIOB
NTOpUTMa, (OPMHUPYIOIIEr0 YHCIOBBIE 3HAYECHUS
BECOB-H/IMKATOPOB, MOJCIUPYIOIINX Jalee MaTPHILY
Yms=ZmsCss Y—M3MEHYMBOCTEH W MaTpuily Y—
M3MEHYUBOCTEN, IS CHCTEMBI MHOI'OCMBICIOBBIX
YpaBHEHM.
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Taéauna 1. Marpuna Ces=Css={cHjj=corr(zi,y™))} (z™M,yM)-koppeasunii npu A®ss=diag(h?%,...,A?0s=
diag(1.0666,1.0091,0.9967, 0.9695,0 .9581)

1 2 3 4 5
1105868 | 0,0793 | 0,5506 | 0,4689 | 0,3555
20,1536 | -0,8827 | 0,2589 | 0,3439 | -0,1091
30,1538 | -0,1386 | -0,3283 | -0,4096 | 0,8256
4 10,4609 | -0,2542 | -0,3545 | 0,6972 | 0,3335
50,6293 | 0,3615 | -0,6296 | 0,0896 | -0,2625
IpuMeHsieMble CHMMBOJBLI M CHMBOJIbHbBIE AJITOPUTM  CHMBOJIBHOTO  MOJEJIMPOBAHMS
onepamuu 3aMeHbI  3HAKOB  BLUICJIEHHBIX  3JIEMEHTOB
CuMBonbl +ij W -ij SBISAIOTCA HIDKHUMH MaTpubl (Z,Y)-KOppeasuuii
UHJIEKCAMH  DJIEMeHTa -Cjj U Cij Marpuisl Css U B [IpemiiecTByeT  M3J1araéMOMY  allrOPUTMY
COOTBETCTBUH C OJHO3HAYHBIM OTOOPAKEHHEM UKCIIA CIIE/IyIOIME BAXKHbIE 3Talbl. BO-TIEPBBIX TPOBOAUTCS
CO 3HAKOM Ha CUMBOJ ¢ TeM ke 3Hakom:{*cij} {+ij} nouck HyxHoi Marpuisl cpeau 1000 matpun CVss,
MHTEPIIPETUPYIOTCS KaKk HoMepa CTpoKH (1) ¥ cTodiia £=1,...,1000. Hamu He pa3paboraH anropurM Moucka
(j). BceneiictBus  (onepaiun) C CHMBOJAMH nyxHoii Mmarpuisl  Css (cpemn  matpun  C(Yss),
NPOBOJSTCS B CUMBOJIbHO# Tabmuue {+ij}. 3HaueHus «bmuskoi» K ucxonHod Marpuue Css TONBKO IO
U 3HAKH 51eMEHTOB MaTpHiel Css He M3MEHSIOTCS. 3HAYCHUSAM M «I0 Mo3auke» 14 wmHmukatopoB (6e3
M3BecTHB HayalbHas M KOHEYHAss MO3auku (u3 14 y4eTa MX 3HAKOB OTHX OJeMeHToB). [lanee
SJIEMEHTOB CUMBOJIbHOM Tabmuibl {*ij}). Oneparus NIOZIBEPratoTCs . HHTeH?eKTyaHBHOMY aHam3y
.. .. s, .. .. + S
CMEHBI 3HaKa CUMBOJIA 1j ¢ +1] Ha -1) WK ¢ -1 Ha +ij marpuist Y s, Z0ns,  cootserctyromme
JlelicTBue orepanyy CMEHbI 3HaKa CUMBOJIA 1j (ducia MHOT'OCMBICIIOBEIM  YPABHCHHAM C M3BECTHRIMH H
cij- nHmMKaTOpa 0603HATMM B BHE (-ij) —>(+ij) Wwn HEU3BECTHBIMH CeMaHTI/I‘IeCKI/IM(fI) (CMBICIIOBBIMH)
(+ij) — (-ij). 3ameHa 3HaKOB BCEX DIIEMEHTOB (B nepemennbiMH.  Marpuupsr - Clss,  (=1,...,1000
ctpokax k=1,...,5) j-oro cron6ma CHMBOIBHOI C(E?)TBeT‘_:TBy}OT ONHOMY M TOMYy XC CICKTpY
TaONUIBl HA MPOTUBOMOJIOKHBIA 3HAK MPUBOIUT K A 66_d'ag(1'0666('+%'0091'9'9967'0'9695'0'9581)'
3aMeHe MeTKU (HHYKHsAS CTPOKa TaOJHUIBI CUMBOJIOB) Hus  cnextpa A= diag(1.0666,1.0091,0.9967,
jooro cronbia i (j=1,23,4), omHOBpeMeHHO 09695,0.9581) Oymem MOAETHPOBATH MATPHILY
45257 )s N Y(t,s) 5:U(t) 5A(S)l/255HManI/IHy Z(t,,s) 5:Y(t,s) 5C(S)T55
U3MEHsETCS CcTaryc CTpoku 1 (mpaBblil cronber m m m m !
TaONMIIbl CUMBOJIOB) HA «HE NPaBUIbHAS». TOJBKO B XapaKTEPU3YIOMNE M3MCHIMBOCTH KOHLA pEaKknnH
KOHIIE BCEX 3aMeH 3HAKOB (OHM TPOIOJDKAIOTCA 10 abcopOuuu. Ecnmu Bce HeOMaroHANBHBIC SJIEMEHTHI
HaJIMYUs CTaTyca «MpaBUIbHAS» BO BCEX CTPOKAX MaTpuibl (2%55 YMHOXKHTb Ha ONHO HHCIO, TO BCA
TaOJHUIBI CHMBOJIOB) B CTOJIOIIaX, B CTPOKAaX BCEM marpuna CVss ne H3M6HHTCH’aegg)H HU3MCHHTDH 3HAK
CTpOKaM IIPMCBAaMBACTCS CTaTyC  «IIPABHJIbHAS OMHOTO 3IEMEHTA Cij MATPUIIbI Css, 10 M3MEHATCS
(TaGmma 7) BCE 3HAYEHHMS DJIEMEHTOB i-OH CTPOKH M j-TO CTONOLA)
Copmuposannas Huske (cMotpute Tabnuity 7) M DHLBT R®)ss. 3mauenns 5IEMEHTOB MaTpHILBI
COBOKYIHOCT> CHMBONOB  {ij}, COOTBETCTBYyeT R@Ys5 MOryT XaOTHUHO MEHSATH CBOM 3HAUEHHS M3-32
napamMeTpaM  CHCTEMBI MHOTOCHMBOJIEHBIX Goxpumx Xa0THHHO M3MCHAIOMUXCS z
ypABHGHWH  (C  MATEMATHUeCKOW  MOJIENbIO, U3MEHYMBOCTEN pAacXOAyeMBIX B peakuusx Z-
COCTOSIIIEHN U3 5 Z-TIepeMEHHBIX, 4-X Y-IIepeMEHHBIX) BEIICCTB. lt/zlé)’l He OysleM peryiMpoBaTh SIEeMEHTbI
00pa3yeT «CMBICIOBYIO» MO3aUKy HMHIMKATOPOB matpuusl R%s m3-3a ux HeaKTyam’HOCTI/;ZOI)’I u3-sa
u3BJIeKacMbIX 3HaEui [1]. [IpuMeHseMble 31eCh H H?;(I)?Me‘é%gcm@o) MAaTpPHIIBI C's5=Css:
COIYTCTBYIOIINE BHIYUCICHHBIE YUCIIOBLIE JAHHBIE: CPACHY =RV, Hama mozienk TOUHO MOJEIHpyeT
Marpra 1 OODBSCHAET PEaKIUM, HEXEIH YEM MOAEIMpPYET Z-
A(2°)55:diag(k(2°)1 X(20)5=diag(1 0666,1 0091’ HN3MCEHYUBOCTHU PACXOAYEMBIX B pCAKIIUAX Z—BCUIECTB.
yeees . . 0
0.9967,0.9695,0,0.9581) npusenicna B Tabmuue 3[1]. TooTomy snatenms onemenTos Marputet Rss moryr
BhIUHCIICHHBIC - =120 SHAYCHIS XA0TUYHO MEHSTH CBOM 3HAUECHHMS, OHU 3aBUCAT OT
yeers
AOss=diag(A®)s,...,\Os) mpuenenst B TaGuie 4[1]. 0oJiee CUIIBHO  XaOTHYHO HM3MEHSIOIIMXCS KaK-TO
CooTBeTCTBYIOMHE PA3HBIM ECTIEpCHM CBA3aHHBIX  Z-U3MEHYUBOCTENM  PACXOLYEMBIX B
A55:(1/m)YTm5Ym5:diag(1.0666,1.0091,0.9967, pCaKknuax Z—Z-BCUICCTB. OTHUM MBI JOCTUracmM
09695, 09581) MaTpHUIbI Y12,5 u 212,5 NPHBE/ICHBI B paBE€HCTBA MapaMETPOB 3a,Z[aHquIM 3HA4YCHUAM,
Ta6mumax 5,6 [1] KOTOPBIE ~ YMHOXAIOTCS ~ CIIYYalHBIM — 3HAUCHUSAM
2 . [ v}
U3MEHYUBOCTENA. Ciyuaiinble 3HAYEHUS
MOJIETIUPYIOTCsL OTHeNbHO. Marpuiia BecoB Css mpu
U3MEHYUBOCTSIX COOTBETCTBYIOT CHCTEME CMBICIIOBBIX
YpPaBHEHHMH ¢ CEMAHTUYECKUMH MEPEMEHHBIMH,
1
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PaBHBIX CyMME CMBICIIOB (OpMyIIbHBIX eauHuI [1].

JlemmMa o0 3aMeHe 3HaKOB
MATPHULbI COOCTBEHHBIX BEKTOPOB

Jlist CHUMMETPUYECKOU MaTpULbI Rmn
CYIIECTBYET CHCTEMa IIOMAPHO OPTOTOHAIBHBIX
€IMHUYHOM JUTMHBI BEKTOPOB Cl,...,C5, OIPENEIAEMbIX
C TOYHOCTBIO 10 NOBOpOTa oced. Ppasza «IOBOPOT
oceit» B opMyIbHOM BUIE BEITIISANT TaK: 3JIEMEHT [
KOPPEJAMOHHOM MaTpHIbl Rnn = 1ij=CTiAnnCj. 3nech -

3JIEMECHTOB

cli=(-Cii,...,Cai)T,  CTj=(Cijp...,Cnj), 11 2-X
€IMHUYHBIX BEKTOPOB
((c™)(ci)=(c1i,. . ..Cni) T(C1iy. . .,Cni) =1,

(€"(c)=(Cajs- . -,Cnj) "(Cti,. . .,.Cri)=1) BBITIOJIHAETCS
ycnosue  oproroHambHoctH:  (CTi)(C)=(Cui,. . .,Cni)'(
Cyj,..-Cn)=0, i#, J=1,....,n, j=1,...,n. BekropsI-
CTOJNOIBI  C1, C2y..., Cn OOBETUHEHBI B MATPHUILY Chn

:[Cl, C2yeeey Cn], TaKyro, 94To CnonCTon=lnn CnnCTnn:|nn,
C ninAmnCTan=Rnn. CMBICI NPUCBOEHHS 3HAKA MUHYC
(-) Bextopy ¢'i= (-Cii,...,-Cni) T TIOBOpOT i—0if ocK Ha
90°: cmwicn(-CTy)=«nosopom i—oii ocu na 90%. B
MaTPUYIHOHN (OpMeE STOT CMBICT UMeeT (HOPMYITHHBIH
BU: ('Cnn)('CTnn):|nn,('CTnn)('Cnn):|nn, ('C nnAnn('
CThn)=Rnn. DTO  pPaBEHCTBO  MPEINHCHIBACT
NIPUCBOCHHME 3HaKa MHMHYC (-) BCeM BEKTOpaM-
cronbuam wmarpurel  Cnn=[C1, C2,..., Cn]. D10
M3BECTHOE  KJIACCHYECKOE  CBOMCTBO  MAaTPHIIBI
Cnn=[C1, C2...s Cn] HEOOXOIUMO TOIOIHUTH HOBBIM
CBOIMCTBOM, OTHOCSIIMXCS HE KO BCEM CTpOKaM,
cTosouam Marpuibl Cnn, a OTHOCAMIMXCS K 2
crpokam (2 crobiam) marpuiisl Cnn . Chopmynupyem
n JokaxeMm JleMMy o 3aMeHe 3HAaKOB 2-X BEKTOpax-
cTpoax Martpuisl BecoB (332BB). ¥ paBHOoMepHOTO
pacmpeleneHnuss MaKCHMallbHas JHTPONUS. 3aMeHa
3HAKOB Ha IPOTHBOIIOJIOKHBIE U3MEHSET HEHYJICBbIC
K03 PHUIIMEHTH KOPPEIIir, KaK ITOKa3aHO BHIIIE.
Ho ™mbl 3HadeHust  KOI(PHUUUEHTOB KOPPEISILUH
mensin ¢ r(i,j) ma r5(i,j)=(1/s)r(i,j), or sTOro He
MCHSUTUCh 3HAYCHUS JPYTUX KOdDOHIMEHTOB (Z,Y)-
Koppensiuuu u3 npyroi marpuiibl Css.

Jlemma (Zhanatauov S.U. (2023)). Ilpu
(MKCHpPOBaHHOW MaTpHIIE MaTpULBl COOCTBEHHBIX
yucea Ann 3HaY€HHME U 3HAK 4ucia lfj (IEMEHTa
xoppemsanuorHoii  MaTpuibl  CTanRanCrn=Ann) He
u3MeHsATcs, eciau B Marpuie Cpy MOMEHATH 3HAKU
OJJTHOBPEMEHHO y BCEX KOMIIOHEHT 2-X BEKTOPOB-
cronbnoB  -C'i=(-Cii,...,Cni), -C'j=(-Cij,...,Cnj) Ha
NPOTHBOMOJIOKHBIE. [Ipy  3TOM  COXpaHSIOTCA
marpuuHble paseHcTBa Mexkay HAMH: CT nnCnn=lmC
nnCTnn:|nn, CTnannCnn:Ann. IIpu bi:(le,...,Cin),
Dj=(Cj1s...,Cjn),iMeeT (HOPMYITy BBIYUCICHUS BHIA
(bi)Ass ()" =rij. 3Havenme u 3HaK umcna rjj He
M3MEHATCS, €CIIM IOMEHSTh 3HAaKH OJHOBPEMEHHO Y
BCEX KOMIIOHEHT 2-X BekTopoB bi u bj: (-)(bi)Ass(-
)bT)=riz=l, (-)(bDAC)(by)=ril, i.

HoxazateabctBo. Ecmm B marpume Chn
MIOMEHSATH 3HAKH OJTHOBPEMEHHO y BCEX KOMIIOHEHT 2-
X BEKTOPOB-CTONOLOB  -C'i=(-Cii,...,-Cni), -C'j=(-
Cij,...,-Cnj) HA MPOTHUBOMONOXKHBIE. [lpu 3TOM

COXPAHAIOTCA MAaTPUYHbIC PABEHCTBA MEXIY HHUMHU:
CT mnCnn=InnC nnCTnn=|nn, CTnannCnnzAnn.

(-¢T)Ran(-Ci)=(~C1i,. . .,~Cni) "Ran(~Cti,.. . .,-Cni) =(-
DET)(1)(c)=(cT)Rm(Ci)=Ai, (-T)Rmn(-Cj)=(-C1i,...,-
Coi) "Ran (-Cajy--,=Cn) =(-1) (' €T)(-1)(ci)=(CTi)Rnn(C3)=0,
i#, j=1,...n, j=L...,n.  (-cTi)(-C;)=(-Ci. .., Cni) (-
Cajs...,Cm)=(-1)( €N(D(C)=(T(Ci)=0, i, j=1.....n,
J=1,...,n. YcioBue paBeHcTBa 1 UIMHBI BEKTOPOB
(-¢T)(-Ci)=(~C1i,. ..,-Cni) "(-Cais. . .,-Cni)=  C?1it...+C%i=1,
(€")(Ci)=(Ctjs- . .,Cnj) (Ctis - . .,.Cni) = C?1j+...+C%=1.

Caencrue 1. [Ipn 3HadeHusX rji=rj=0 3aMeHa
3HaKa Ha MPOTHBOIOJIOKHBIA OJHOBPEMEHHO Yy BCeX
KOMIIOHEHT BEKTOPOB -C'i=(-Cii,...,-Cni), (TONBKO B
onHOU cTpoke MaTpuubl Cpn) HE M3MEHUT HYJIEBOE
3HAYCHUE r,-i:ri,-:O.

Jloka3aTenbCTBO — CNEACTBHS — BBITEKAET
pasenctBa 0=Tij=C iAnnCj=(-+CTi) Ann(*Cj).

Orto Crencteue u3 JlemMmbl mnpumsercs B
KOTHUTUBHOM aHAIM3€ JAaHHBIX B CIydYasxX, Korja
3HaYeHUsIX Kkodddunmenra xoppensiuu [5i=rij<0.3
NPUHAUICKUT WHTEpBAy «ciadas) MO IIKaje
Yennoka, TOrga MOKHO IpUAaTh  3HAYCHUIO
Koo uimeHTa KOppersuu HYJIeBOE 3HAYCHHE:
r,-i:ri,-:O.

CaencrBue 2. Eciu B marpunie Cyn IOMEHSTH
3HaK (K,j)-oro ai1eMeHTa j-ro BeKTopa-cTondua Ckj—>-
Ckj Ha NMPOTHUBOIOJOXKHBIN, TO 3HaK KO3 QUIEHTa
KOppeJSIUH [j U3MEHUTCS Ha IPOTHUBOIOJIOKHBIN;
Mj—>-Tj .

Jloka3aTenbCTBO CIIEACTBHSI BUIHO U3 (GOPMYIIBI
Mg=-C"kCj=(Cik,. - -,Cnk) "(-Caj,. . .,Cnj)-

us3

CuMBOJIbHBII  QJITOPUTM 3aMeHbl 3HAKOB
BbIICJICHHBIX  JJIEMEHTOB  MaTpuubl  (zZY)-
KOppeJsiiuii

[TpuBenem mpumep BBIOOpA IMIUPHIECKUX
IIaroB AJIrOPUTMa 3aMEHBI 3HAaKOB Y 3HAUCHUI BECOB
n3  Marpuiel  Css  (koadouimentoB  (Y,2)-
KOPPEJIAIHiA), COOTBETCTBYIONIEH cBOEi MaTpulie Rnn
=CnAmnCTnn. kK03 HUIMEHTOB  (Z,Z)-KOppENSIHiA.
PaccmoTpum 20 CIIEKTPOB, HayuHast c
A Vss=diag(2.3329,1.1803,0.9349,0.3906,0.1613),
konuyas  cmektpom  A9s5=diag(1.0666,1.0091,
0.9967,0.9695,0.9581)~A*2%s5=diag(1,1,1,1,1). Dn
CTIEKTPbl BBIYMCIICHBI 110 M3BECTHBIM MaTpHLaM
R(Szzo)nn:{r(SZZO)ij:rij/ZO, i#],} Marpuna Css (Tabnuia
2) cootBercTByeT Kak mape matpuil (Rss,Ass), Tak U
mape matpun  (R&s5 AC"0)55)  takmx, uro:
RssCs5=CssAss,  RE55Cs5=Css A5, Tlapa
marpuil (Rss,Ass) Berumciiena npu pemienun I1C3:
Rss=>(CssAss), a mapa matpuil (RC™ss5,A20g5)
cMoJenupoBaHa (He BbruuciieHa) npu pemenuu OC3:
A(s:20)55=> (CSSR(SZZO)SS), re R(S:ZO)SS:R(S:ZO)TSSZ{rij:
corrt®2 (z;,z)}, i=1,...,5;j=1,....5}- marpuua (z,2)-
KOPPESILMii, OTpaxaromasi KOHEeL IpoLecca peaKLuil
camoouunIiieHus BoApl B (s=20)—oM uHTepBaie
BpemeHH. OHa 3aBHCHT OT HCXOTHOW MaTpHUI Rss
(z,2)-xoppemsiumii (Tabmuua 1) Rss={rij=corr(z;z;)},
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i=1,...,5; j=1,...,5. Ho oHa 3aBHCHT OT JUaroHaJbHOM
marpuisl A5s Tak KaKk cMOIETMPOBAHA TI0 CXeMe:
AE0)ee=>(C5sRED)g),  xoTopas  NPUOTHKEHHO
paBHa AEg=diag(1,1,1,1,1), SABISIONIEHCS
KOJINYCCTBCHHBIM ~ KPUTEPUEM OKOHYAHHUS BCEX
peakuuid  CaMOOYHINEHHUS, TIPOUCXONWBIINX B
uHTepBayiax BpemeHu s=1,2.3,..., 20. B TeueHue
HHTEepBANOB BpemeHu s =1,2.3,..., 20 mepeyeHb
HA3BaHUI-CMBICIIOB BCEX PEAKIUH CAMOOYHIICHHS
BOJBl MEHsUIach. B KaxaoM WHTepBalie BpeMEHH
s=1,2,3,..., 20 NpoUCXOIUIN OJTHU U TE€ KE PEaKLUH.
Peakuusi, HayaBmIKCh B MHTEpPBale€ BpeMeHH s=I,
MIPOJ0JDKANIACh HEMIPEPHIBHO 0 WHTEPBalla BPEMEHH
s=21.

JIMCKpeTHOCTh BPEMEHU MBI BBEJIH B MOJICIb M3-
3a Hamuus naHHEX Z0720; 5 B uHTEpBaNax BpeMeHH
s=1,2,3,..., 20. Hano Berumcnsats 20 map Marpuil
(R(S)55, A(S)55) TaKHuXx, qTo: R55C55=C55A55,
R(s)55C55:C55A(S)55, S=1,2,3,..., 20. Ho MBI 6y)1eM
BHIYHCIATE ofny mapy matpur  (RE0ss, A20g)
TaKuX, 4TO: R55C55=C55A55, R(5:20)55C55=C55A(S=20)55.
3TO CBS3aHO C TEM, YTO B COOTBETCTBYROmUX 20
CHCTEM CMBICIIOBBIX YPaBHCHHU MMCIOT OJTHH U T€ KE
CMBICIIOBBIE TiepeMeHHbIe. CMBICIIOBBIE YpaBHEHUS
OTIHYAIOTCs KO3(D(QUIIMEHTaMU TPH  CMBICIIOBBIX
MEePEeMEHHBIX, HMEIIUX S5+4  UMEH-CMBICIIOB.
[TosTOMy HOCTaTOYHO YMETH BBHIYHCIATH OIHY Tapy
marpurl  (R®ss5,A®)ss), mns ocraneueIx map marpuig
MPUTOTHA Ta € CHCTeMa CMBICJIOBBIX ypaBHEHHUH.
Wuaue B KOHIIE OHOW pEaKkIMK BO3ZHUKHET ApyTas
peaxius, IpenaTCTBYIONIAasi CAMOOYHIIEHUIO BOABI. A
MBI pacCMaTpPHBacM pEAIBHO IPOUCXOMAIINE B
MPUPOJIE PEAKIIMH CAMOOYHUIICHHUIO BOJbI, HUMEEM
peampHBIE JaHHBIE W3 OQHIMAIGHOTO OTYETa.
KOrHUTHBHBIA ~ aHadM3  CUCTEMBI  CMBICIOBBIX
YpaBHEHHI 1acT HOBbIC 3HAHUS, KOTHUTHBHASA MOJICIIb
MO3HAET BBIUMCICHHYIO CUTYAIIHIO YEPE3 CMBICIOBBIE

YpaBHEHUS (mepBoCTETIEHHBIE) u UM
COOTBETCTBYIOILIYIO (BTOpOCTEIICHHYIO)
MHOTOMEPHYI0 MaTeMaTH4yecKylo Mojenb. MHrak,

CMBICIIOBBIC YPaBHEHUS ONPENEISIIOT CYTh SBICHUS, a
Cly4ailHble 3HAUEHUS —IIEPEMEHHBIX SIBISIOTCS MX
W3MEHYHMBOCTSMHU, T.€. H3MEpSIOT  OTKJIOHEHHS
BJeBO\BIpaBo ot 0.

DTH BBIBOJIBI OTHOCATCS K Tape MaTPHI] (R(s)ss,
A®)ss), 19 OCTaNBHEIX TAap MATHUI[ MPUTOHA TA JKE
CUCTEMA CMBICJIOBBIX YPaBHEHUM, 4 UX KOTHUTHUBHBII
aHanmm3 Jnact npyrue (paspl, MaTeMaTHYecKh (B
dhopmymax) paznuyaronye CUTYaIINIO Ha
mocJenynieM HHTepBalie BPEMEHH OT CHUTyalldil Ha
MpeabIAyIINX HHTEPBaIaX BpEMEHHU.

ITpumensnuce CIIemyIoLIe METOJIbI
BBIYMCIICHUH.

Pemanace  3agmaua i1 NOATBEPXKACHUSA
THIIOTE3bl: CMBICIBI CEMAaHTHYECKHX NEPEMEHHBIX B
chUcTeMe JI0 peakuuii camoouHmieHus (Korza

A Dss=diag(2.3329,1.1803,0.9349,0.3906,0.1613))
paBHBI CMBICTIaM CEMAHTHYECKHX MEPEMEHHBIX H3
CHCTEMBI CMBICIIOBBIX YPABHEHHU, COOTBETCTBYIOIINX

CHEKTPY
A295=diag(1.0666,1.0091,0.9967,0.9695,0.9581)~
A295:=diag(1,1,1,1,1), BBUHCICHHBIX B MOMEHT
BpeMeHU $=20. DTOT CHEKTp OTpakaeT CHUTYaIHIO,
XapaKTepHYIO 3aBEPIICHUIO PEaKIINA CaMOOYHIIICHHS
BOJIBL.

HUcxongHoe cocTosiHHE 3HAKOB 3JIEMEHTOB 5-TO
cron6ua Marpuisl Css 0003HAYMM METKOH 5 (HYDKHSIS
CTpOKa TaOJIHIIbI). N3meneHnoe (Ha
MPOTHBOIONIOKHBIE 3HAKKA JJIEMEHTOB  CTOJOLA)
COCTOSIHME 3HAaKOB DJJIEMEHTOB 5-T0  crojlia
marpuiel Css 0003HaumM MeTkoi —5. Tekymee
COCTOSIHME 3HaKOB DJJEMEHTOB 5-T0  croJlia
MaTpuisl Css BBereM B cronoen Tabmuisl (Tadmuma
1). ITosicHuM cuMBOJIBI B KJIeTKax Tabmauubl. CUMBON
-41 u3 Tabmuusl 1 o003HAYAET: DIIEMEHT C41 UMEET
3HaK MUHYC (-). Ecnu y anemeHTta c41 MBI CMEHWIH
3HAK ¢ MHHYyCa Ha IUTIOC, TO 3TO AEHCTBHE H300pa3iM
tak (-41) —(+41). Ilpu cMeHe 3HaKa C IUTIOCA Ha
MHHYC JaHHOe JeiicTBre n3obpasum tak (+41) —(-
41).

AHaNOTMYHO  WHTEPUPETHPYIOTCS  JpyTHe
aneMeHTHI cij: B Buje (-ij)—(+j) wmu (+j) —(-j).

[TepBbIM 1IaroM siBJISIETCS 3aMEHA 3HaKa MHHYC
y onemeHTa ¢4l Ha 3HaK ITIOC. DJTO JeWcTBHE
o6o3naunm Tak: (-41)—(+41). s 5TOro cMeHHUM
3HAKH 3JEMEHTOB 1-T0 cTOJ0Ia M 3HAKH 3IJIEMEHTOB
5 —ro cron6ma matpuisl Css Ha TPOTHBOIIOIOKHBIE
(Tabmuma 2). B Tabmure 2 B HIDKHEH CTPOKE BCTABHM
cumBon —5. Ilpm stom mo Jlemme 3HaueHHe
JJIEMEHTOB MaTpHIbl Rss He M3MEHHTCS, a CBOMCTBO
MaTpuLbl Css: CTnnCnn:|nn, C nnCTnn:|nn COXpaHHUTCH.
Crpoke Ne4 mpucBOMM  cTaTryc «IIpaBUIIbHAs»
(nmpaBbrit  cronben Tabmunpr  2). Tabmuma 1
COCTOSHWH 3HaKkoB mpeoOpasyer B Tabmumy 2,
KoTOpas BU3YaJIM3UPYET pacnosioxxeHue
WHAWKATOPOB TIPUCYTCTBUS W3BIICKAEMBIX 3HAHUH.
Tabmuma 2 w Jpyrue NpUBEICHHBIC TaOIHIBI
WLTIOCTPUPYIOT CMBICIOBYIO MO33aWKy HHIHKATOPOB
M3BIICKACMBIX 3HAHUHA U3 CUCTEMBI MHOT OCMBICITOBBIX

YPaBHEHUH.

Teneps B Tabmume 2 umeercs 1 crTpoka (4-
as  CTpOKa BBIJCNCHA  KENThIM  (hoHOM) ¢
MPaBUIBHBIMU 3HaKaMH WH/IUKaTOpPOB
(IpUCYTCTBUSI U3BIEKAEMBIX 3HAHMUIA).

PaccmoTtpuMm  1-brit croinboer;y Tabmuuer 2.
[omensiem 3HAaKH  ero JJIEMEHTOB  Ha
NPOTUBOMONOXKHBIN: (+11-13 -14). Ilpmu 3TOM

ctpoke Ne4 TaOnwimbl 2 TMPHCBOMM CTaTyC «HE
npaBwiIbHas» (npaBblii cronben Tabmunpsr 2), nbo
OPUHST BHMA, OTIAMYaromuiics ot (-11+13+14).
Jist IOCTMXKEHHMS — JKeNaeMBIX  3HAKOB Y
AJIEMEHTOB 1-Tr0 cTONOIa MpoBEIeM 3aMEHy 3HAKOB
ameMeHTOB  mapbl  crombmoB  (1,5). 3amensem
MOCJIEN0BATENLHO JJIEMEHTEI 1-ro, 2-r0, 3-ro, 4-ro,
cTOJIOIOB B mape ¢ 5-bIM cronduom. [Tomydanm HOBEIE
3Haku (-41), (-42),(-43),(+44), noaydeHHbIe TIPH 3TOM
Mapbl COOTBETCTBYIOT CBOMM D3JIeMEHTaM u3 4-0if
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crpoku: (-41)—(445), (-42)—>(245), (-43)—(£45),
(+44)—(£45). D10 — pe3ynbTaThl 3aMEHBI 3HAKOB
BCEX IEMEHTOB B mapax crosbouos (1,5), (2,5), (3,5),
(4,5). 3nak (+) mepex sineMeHTOM 5-TO crondia
03Ha4YaeT UTHOPHPOBAHKME HAMH 3HaKa dJIEMEHTa 5-T0
cronbua Tabmuner 3, Tabmuuer 4, Tabmumpr 5,
Tabmuupr 6. IlogpoOHee: 3amMeHsieM 3HAaK MHUHYC
anemenTa -41 u3 Tabnuue 3 Ha mwiroc: (-41)—(+41),
OJTHOBPEMEHHO MEHSIEM 3HaKH Y BCEX JJIEMEHTOB 5-
ro cronbia Tabmuipt 3. 3aMeHa 3HaKa MUHYC\ILITIOC Y
AJIEMEHTOB 5-ro cronbua 1y Hac Oe3pasinyHa,
n0O0 OHHM HE HCIOJIB3YIOTCSI B CHCTEME CMBICIOBBIX
ypaBHeHHi. [lodyynB 3HaK MUHYC B 4-OM DJIEMEHTE

l-ro crombua (-41)—(+45) umeem Tabmumy 3.
[TosmryuuB 3HaK MHHYC B 4-OM 3JIEMEHTE 2-T0 cTojlIa
(-42)—>(145) umeem Tabmuiy 4. IlomyuuB 3HaK
MHHYC B 4-0M sneMenTe 3-ro crondua (-43) —(145)
nmeeM Tabmumy 5. [lomyuwB 3HaK MHHYC B 4-0M
aneMente 4-ro crojbua (+44) —(+45) umeem
Tabmumyy 6. Temepp JOCTHTHYTa Tpedyemoe
CHMBOJIbHOE COOTBETCTBHE Y—TICPEMECHHBIX U  Z—
nepemennbix:  y1=(+1,+3,-4,4+5),  y2=(-2,-3,-4),
y3=(+1,+2,-3,-4,-5), y4=(+1,+4).

Ci1 C2 Cs3 Cs4 | Cs CTaTyc
1111 +13 | +14 | = | npasuibHas
2 22| +23 + | mpaBuibHAs
3] 43132 .33 + | mpaBmiEHAs
41 41 42| 43| +44 | £ | He npaBuIbHAs
S| 451 53 + MIpaBHIIbHAS
1 5
Taoaumna 2
Ci|cz2| c3|CajcCs CTaTyC
o B +13 | +14 ] *
2 -22 | +23 £
3 _31 '32 _33 i
41 121 | 42| 43 | +44 | £ | npaBuibHAs
5| 51 53 +
MeTKa | g -5
Tabnanna 3
Ci1 C2 C3 Cs | Cs craryc
1411 13 | -14 | T | He npaBuIbHAA
2 22 | +23 + | He mpaBWIBHAA
3 +31 -32 33 + | He mpaBuIIbHAA
41 a1 +42 | . 43 | +44 | T | He mpaBuiIbHAs
51 451 53 + | He mpaBMIbHAA
MCTKa 1 5
Tabauna 4
Ca C2 C3 C4 | Cs CTaTycC
11 11 +13 | +14 | + | He TpaBHIBbHAS
2 22| +23 + | He mpaBWIBHAs
*
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3 31 -32 33 + | He mpaBHIIbHAS
41 14142 | .43 | +44 | £ | He npaBuibHAS
5 51 53 + | He mpaBWIbHAS
MeTKa -2 —5 | He MpaBHIIbHAs
Tadaunua 5
Ci1 | C2 | C3 Csa | Cs CTaTycC
1 +11 +13 | +14 | T | HE TpaBUiIbHAL
2 22 | 423 + | He mpaBuIIbHAS
3 +31 -32 33 + | He mpaBwWIBHAS
41 41142 . 43 | +44 | * | HE HNpaBHIbHAS
5 +51 53 + | He mpaBwWIBHAS
MeTKa 3 5
Tabauna 6
C1 C2 Cs Cq4 | Cs CTaTycC
L+ +13 | +14 | *
2 -22 | +23 +
31 +s1] %] 33 +
41 4|42 . 43 | +44 | * | mpaBuIbHAS
° ] 451 53 +
MeTKa 4 | -5
Taoauna 7
IIpumeHenue pe3yibTaTa aJropurMa B pesynbraTe MBI IOMy4mJIM OOHOBJICHHYIO (C
3aMeHbl  3HAKOB  BBIIEJE€HHBIX  JJIEMEHTOB usmenennbiM  3HakoM  c®y) marpuiy C®ss, B
MATPHIIbI COOCTBEHHBIX BEKTOPOB KOTOpor 14 ee anmeMeHTOB 00pa3yloT Tpedyemyro
PesympraTom paboOTBl ~ aNropuTMa  3aMEHBI CMBICIIOBYFO MO3aHMKy BECOB-HHIHKATOPOB c
3HAKOB  BBIICNICHHBIX  OJEMCHTOB  MATPHIIBI TpeOyeMbIMHU 3HAKAMH, & UX BEITHYHHBI IPUHAICIKAT

COOCTBEHHBIX BEKTOPOB SIBISIETCS INPUTOHAS UL
KOTHUTUBHOTO MOJEIIUPOBAaHUS cucreMa M3 4-X
MHOTOCMBICJIOBBIX YPaBHEHHH C U3BECTHBIMH (5 Z-
MIEPEMEHHBIX) W HEU3BECTHHIMHU (4 Y-TIEpEMCHHBIX)
CEeMaHTUYEeCKUMH IepeMeHHbIMHU. [lpu  BbIOOpE
nHaekcoB (i,j) osmemeHta u3 Css, 3HAK KOTOPOTO
Oy/seM MEHSTh Ha IPOTHBOIIOJIOXKHBIH, TOJIB3yeMCs
ymobHoi mporpammoii-tabmuneit (Tabmuma 5) Ha
mucre DT Excel u I «Crektp» [10,11]. B neit
cpasy BHUJIEH Pe3ysbTar I'ij 3aMeHbI 3HAaKa JJIEMEHTa
cii: cij=>rj. B marpune R=CACOCT konTponupyem
BEJINYHHBI ee JIMaroHaJbHBIX 3JIEMEHTOB
diag(Rss)=(r11,...,'ss) TaK, 4T0OBI OHH OBLIM OJIM3KH K
1 n 3amerHo ommyanuch ot 0. DTy CHUTyalHIO MEI
MO’KEM KOHTPOJIUPOBATH BPYYHYIO IIPH 3aMEHE 3HaKa
JNIeMEHTa, N0O CHJIbHAs XAOTHYHOCThH IPUCYINA Ha
HpaKTHKE N3MEHSIOLIUMCS Z-U3MEHUYHUBOCTSIM
pacxoyeMbIX B PEAKLHAX Z—Z-BEUICCTB.

CBOMM WHTEepBajaM IO ImKaie Yemmoka, 4YTo H
uHTepBasbl i 14 snemenToB u3 marpuny Css. B
cratbe [1] cdopmymupoBaHsl 4  CMBICTIOBEIC
ypaBHeHHS © 4 anreOpaWdyeckue ypaBHCHHS.
[TapameTpsl 3THX anreOpaMyecKHUX ypaBHCHUH B
TOYHOCTH paBHBl TI0 3HAKaM W TIO0 BEIWYHHAM
aneMenTam Hamielt o6HoBieHHOi Martpuibsl C®gs,
Hemp pmocturayra. Marematndeckas Moaenb (c
nameit matpuueit C®ss) 119 KOrHUTHBHOM cHCTEMBI
u3 4-X CMBICIOBBIX ypaBHEHUH NpPUBEICHA B CTaThe
[1]. «kKommoHeHTHI 1-TO COOCTBEHHOTO BEKTOpaA €1 U3
MaTpPHUIBI COOCTBEHHBIX BEKTOPOB (HMHIUKATOPOR)
C®s5 ompenensior Gopmymy 1-ro MOIENTBHOTO Y—
BEILlECTBA B BHUJIE GbyHKIUU
vi1=2i1(0.5868)+2i3(0.1536)+2i4(-0.4609)+2i5(0.6293),
i=1,...,m. KoMnoHeHTsl 2-ro cOOCTBEHHOTO BEKTOPA
c2 W3  MaTpuisl  COOCTBEHHBIX  BEKTOpOB
(unnukatopo) C®ss ompenensior dopmyny 2-ro

Philadelphia, USA

107

2 Clarivate
Analytics indexed



ISRA (India) =6.317 SIS (USA) =0.912 ICV (Poland)  =6.630
. ISI (Dubai, UAE) = 1.582 PUHII (Russia) = 3.939 PIF (India) =1.940
Impact Factor: g\ australia) =0564 ESJI(KZ)  =8771  IBI (India) = 4.260
JIF =1.500  SJIF (Morocco) = 7.184  OAJI (USA) = 0.350
MOJIEIFHOTO ~ Y—BemecTBa B  BHAE  (DyHKIHH oif, 3-eil, 4-0il Yy-epeMeHHBIX (C AUCIEPCHUSIMH

yi2=Zi1022+Zi3032+yi2=Zi2(-0.8827)+Zi3(-0.1386)+Zi4(-
0.2542), i=1,... ,m. KoMmnoHeHTsl 3-ro COOCTBEHHOTO
BEKTOpa €3 M3 MAaTpHIBl COOCTBEHHBIX BEKTOPOB
(maukatopos) C®ss ompenensior dopmyny 3-ro
MOZCNBHOW  y—peakumu B Buge  (QyHKIHH
Yi3=2i1*0.5506+2i2)*0.2589+2;3*(-0.3283)+zis* (-
0.3545)+2zi5*(-0.6296), i=1,... ,m» [1]. KomnoHeHTHI
4-r0 COOCTBEHHOTO BEKTOpa C4 MAAIOT MOJIEIBYIO
peakuuoo ¢ HauMeHbluel nucnepcuei. «YerBepras
peaknus (ee mucmepcus A=0.9695 wmama, ensa
JIoTsATHBaeT 10 1) mMmeeT GopMyiy ¢ 2-Ms 3aMETHBIMHU

«Becamn» ¢14=0,4689, ¢44=0,6972. Ee cmbIca
cMbIC(Yia)=cMBICI(Zi1) *0.4689+cmbIci(Zia)*0.6972.
YerBepras CMBICI0BAs nepeMeHHast HAMEET

KOTHUTHBHBIA CMBICIT CMBICI(Yis)=«OHOXMMHYECKHE
nporiecch (c4=0,6972 (XIIK) paznoxeHus OSIKOBBIX
BEI[ECTB), COCJMHCHUIA a30Ta MPH HAIMYMH HOHA
aMMoHus (¢14=0,4689, cMBICTI(Z1)=«HOHBI AMMOHHS )
B TIOBEPXHOCTHBIX MOPHPOAHBIX Bomax» [1]. Dto
CHTHaIM3UpyeT 00 HEeIOoCTaTKe Hamero BeIOOpa
MO3aWKH  HHIUKATOPOB.  «CMBICI  YeTBEpTOii
cMBICITOBOM mepemennoit ys  (disp(hs)=0.9695)
SBJISIETCSl YacThlO CMBICNIA TIEPBOH MEPEMEHHOH Y1
(disp(A1)=1.0666). Tlomy4aercss BBIBOA: CMBICIBI 2-
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Introduction the use of highly urbanized areas like Metro Manila.

Rationale of the Study The evacuation plan and resource map for Metro

Preventing disasters was now greatly aided with Manila, Philippines includes the five sites that will
scientific tools such as hazard maps, these were serve as evacuation emergency field hospitals in case
necessary for controlling land use including house in of major earthquake. According to Metropolitan
hazard potential areas by flood, sediment and Manila Development Agency (MMDA) these
landslide, it was recommended that hazard maps were locations were considered secure and can be assessed
based on National Mapping and Resource Information easily by rescue teams who can provide relief goods
Authority topographic map with the scales of 1/50,000 and medical response in case of emergency. For
or 1/10,000. The Philippine topographic map was at volcanic hazard mapping, the agency Philippine
scale of 1:250,000 it was produced with the Institute of Volcanology and Seismology has already
information from the different agencies. The hazard compiled a hazard map for the six active volcanoes at
map development for earthquakes has two types that a scale of 1:50,000. The potential hazard area for lahar
were being recommended; first one was Seismic and flooding was indicated by the fire zones in the
Hazard Map and defined as a map of physical hazard map. These maps have already been disseminated to
excluding the potential damages for the whole the relevant agencies for necessary evacuation
country. The second one was the Seismic micro- planning. These maps consider the local site

zonation Map with the scale of 1:10,000 or larger for
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conditions like soil, landslide and liquefaction and accountability within the context of poverty

potential to modify the macro map.

The Philippines as an archipelago was highly
exposed to natural hazards because of its geographical
location. The country was located along within the
Pacific Ring of Fire; as such the country was
experiencing to multiple recurrences of natural
hazards as such typhoons, earthquakes, floods and
landslides. The researchers have seen different lapses
in the national and local government in handling
calamities situation, giving information to the public
where the location was located for evacuation center.
This situation created risks for the public safety in the
community. The Philippine Risk Profile for Natural
Disasters was also reflected in 2011 Global
Assessment Report that the country places third out of
173 countries and ranked 3 with 27.98 risk percentage
as to exposure to hazards. In Cebu City, eighty-eight
ships sunk at the harbor during the Typhoon Ruping,
of the 88 ships that sunk at least 12 were passenger
ship and at least 3 were navy ships. This was the fourth
highest total ever observed by a tropical cyclone.
Approximately 60% of all buildings were demolished
and 28 people perished. Throughout the Cebu
Province, 40 fatalities reported and 90% of all wooden
homes were damaged and destroyed. At least 60% of
the country’s total land area which was nearly 300,000
square Kilometers, vulnerable to natural hazards.

The Mines and Geosciences Bureau 7 has
warned anew of landslides and flooding, eighty
barangays was at most risk of ground failure and
floods were identified in geohazard maps in detailed
of 1:50,000 scale. The five barangays in Toledo City
composed of Tungkay, Pangamihan, Bagakay, Loay
and Don Andres Soriano were most risk. Among these
five barangay, the Barangay Don Andres Soriano was
almost near with the researchers’ locale of the study.
Hence, there was an urgent need for the adaptation of
3 in 1 Map for Disaster Preparedness at Barangay
Media Once, Toledo City, Cebu in order to propose an
action plan for the Academic Year 2021-2022.

Theoretical Background

This study was anchored on both legal basis and
theories.

The legal basis were Republic Act No. 10121
(2010) also known as "An act strengthening the
Philippine Disaster Risk Reduction and Management
System, providing for the National Disaster Risk
Reduction and Management Framework and
institutionalizing the National Disaster Risk
Reduction and Management Plan, appropriating funds
therefor and for other purposes.” Adapt and
implement a coherent, comprehensive, integrated,
efficient and responsive disaster risk reduction
program incorporated in the development plan at
various levels of government adhering to the
principles of good governance such as transparency

alleviation and environmental protection.

Republic Act No. 10821 “An act mandating the
provision of emergency relief and protection for
children before, during, and after disasters and other
emergency situations.” The Act was guided by the

principles of survival and development, child
participation, and consistency with the United
Nations.

Disaster Risk Reduction and the minimum
standards for children in humanitarian action. This
Act sets the State of the Philippines responsible to
establish and implement a comprehensive
strategic program of action to provide children,
pregnant and lactating mothers affected by disaster
and other emergency situations with the utmost
support and assistance necessary for their immediate
recovery and protection.

The 18" congress of the Republic of the
Philippines in their First Regular Session introduced
the Senate Bill no.205 which an act creating the
Department of Disaster Resilience, defining its
powers and functions, and appropriating funds, this
act shall be known as the “Disaster Resilience Act of
2019”. The state recognized that the country was
vulnerable to natural hazards, and there was an urgent
need to establish a focused, streamlined, independent,
empowered, capacities, full time and a specialized
agency on disaster risk reduction and management
such as emergency response which was national in
scope and civilian in character.

The effect of lack of implementation of Disaster
Management in the country, it resulted to massive
incidents of injuries and deaths, according to
Philippine Statistics Authority, the highest number of
deaths was recorded in 2013 at 7,056 this was the year
when Typhoon Yolanda hit the country in November
and a 7.2 magnitude affected Bohol in October. After
the year 2013, it was followed by 2011 in December.
The Philippines recorded a total of 12,097 deaths from
2010 to 2019 due to extreme events and disasters. The
slow response for emergency relief in the Typhoon
Yolanda were running high among survivors
desperate for relief aid three days after the disaster, the
buildings and trees were flattened in the street which
resulted that the authorities were struggling to assess
the full extent of damage. The survivors in some areas
do not have access to food, water or an ability to
communicate to the authorities, the Philippine Red
Cross office has been damaged which forces the staff
to relocate temporarily. One hospital has been
functioning during tremendous event in Tacloban and
with no power the hospital can only offer basic first
aid. However, according to the International
Organization for Migration Data there were 415
evacuation centers that were unusable due to the
damage and in need of repair, and 166 have been fully
destroyed and will have to be rebuilt. Only 53 of the
634 of pre-Yolanda evacuation centers were identified
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by the government could be used in the event of
another natural disaster. Due to the shortage of
viability of evacuation centers the coordinators were
needed to identify alternative evacuation centers for
the survivors.

The Emergency Management Theory by Federal
Emergency Management Agency in 1979 it protects
communities by coordinating and integrating all
activities necessary to build, sustain, and improved the
capability to mitigate against, prepare for, respond to,
and recover from threatened or actual natural
disasters, acts of terrorism, or other man-made
disasters. This theory was applied in this study since
it protected the communities and prepared the citizens
in any disaster risk in their area. The principle of
emergency management theory was based on four
phases: Mitigation, Preparedness, Response and
Recovery.

The Theory of Planned Behavior was proposed
by Icek Ajzen in 1985, it was started as the Theory of
Reasoned Action in 1980 to predict an individual’s
intention to engage in a behavior at a specific time and
place. The theory of Planned Behavior suggests that
people were more likely to intend to enact certain
behaviors when people feel that they can enact them
successfully. In Disaster preparedness, almost in the
community were prepared in first aide, firefighting,
search and rescue, and afforded with the necessary
tools and materials with several drills carried out in all
communities.

The legal basis and the theories serves as a pillar
for the researchers study to be able to have the
adaptation of 3 in 1 map in Barangay Media Once,
Toledo City, Cebu in order to asses an action plan for
emergency preparedness in the community.

Research Design

This study was based on quantitative that utilized
descriptive research method. The researchers adapted
the research questionnaire of the Community Based
Risk Reduction Household questionnaire for
Residents and Local Government Self-Assessment
Tool for Disaster Resilience for the respondents of
Local Government Officials that will be used to
collect the data from the respondents in conducting the
survey. The data’s retrieved was collated, tabulated,
analysed and interpreted.

Research Respondents

The respondents of this study were the Residents
and Local Government Officials of Barangay Media
Once. Specifically, there were 90 Residents in each
sitios were randomly chosen: twenty (20) people from
Sitio Baud, twenty-five (25) from Sitio Lower, twenty
(20) from Sitio Pandong-Bato, and twenty-five (25)
from Sitio Upper and 10 respondents for Local
Government Officials. Table 1 on the next page
reflected the distribution of respondents. The
illustration presented the two categories, residents and

local government officials. Category of residents
totalled to 90 or 90 percent of the total population.
Further, there were 10 or 10 percent of the local
government officials for the previously mentioned
category.

Therefore, the respondents gathered totalled to
an overall population of 100 or equivalent to 100
percent.

Literatures

The Republic Act No. 10121 also known as an
act strengthening the Philippine Disaster Risk
Reduction and Management System, providing for the
National Disaster Risk Reduction and Management
Framework and Institutionalizing the National
Disaster Risk Reduction and Management Plan,
appropriating funds thereof and for other purposes.
The RA No. 10121 was also known as the “Philippine
Disaster Risk Reduction and Management Act of
2010” one of its goals was to strengthen the disaster
risk reduction and management system, the need for
national disaster risk reduction and management of
which the approach was “holistic, comprehensive,
integrated, and proactive in lessening the socio-
economic and environmental impacts of disasters
including climate change with the involvement and
participation of all sectors and all stakeholders
concerned at all levels (RA 10121, Section 2 (d)). The
Republic Act was originally filed as House Bill No.
6341 in the 16" Congress by Rep. Arlene Bag-ao,
Rep. Isidro Ungab and this representation enhanced or
improved the Republic Act NO0.10121 or the
Philippine Disaster Risk Reduction and Management
Act of 2010.

Before the Republic Act No0.10121 was
approved according to Dir. Chito Castro of the Office
of the Civil Defense, there was a hope for passing of
the Disaster Risk Reduction and Management Act,
this law was pro-active in giving importance to
mitigation and preparedness measures. One of the
bill’s salient points was the immediate response and
release of calamity funds to the local government unit
so they can prepare for disaster mitigation and
preparedness since the local government unit can
accommodate 70 percent of the total calamity fund to
risk-reduction measures and 30 percent to quick
response. With this new law, the local government
unit can address the emergencies and hazards by
mitigating its effects and prepare the communities to
respond through capacity building and share public
information. Dir. Castro mentioned that with this new
law the local government units can purchase better
communication and early warning devices,
equipment’s for search and rescue and conduct
trainings for volunteer groups who would be the first
responders during disaster. Both national and the local
governments are responsible for disaster management,
however the people were also accountable to do their
own preparedness, mitigation and communication or
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early warning of impending disaster to ensure one’s
survival and safety. In section 27 of RA 10121 it stated
that 5 years from the effectivity of this Act, or as the
need arises, the Congressional Oversight Committee
shall conduct a Sunset Review, the term “Sunset
Review” shall mean a systematic evaluation by the
Committee of the accomplishments and impact of the
act. However, the former National Disaster Risk
Reduction and Management Council Executive
Director Alexander Pama says during the Resilience
Marketplace for Innovation forum on August 23 of
2018 that there was no review of Republic Act 10121
of the disaster management act of the Philippines took
place in Congress, despite it was being mandated by
law and the Congress did not call for a sunset review.
Pama who served as NDRRMC Executive Director
from 2014 to 2016, was responding to groups who
asked for the outcome of the review of the law and
what issues were found, Formal review of the RA
10121 should be carried out by the congressional
oversight committee in 2015. In consultation with
sectors and agencies, the committee was to assess the
performance and organizational structure of
implementing agencies included in the law. There was
a consultation happened in NDRRMC, however when
the 2016 national elections were underway when the
time came for the formal review. The law did not fail
in its objectives to develop a framework to strengthen
the disaster management in the Philippines; the law
was regarded as one of the standards in the world.
Moreover, what was lacking was both at the policy
level and implementing level of the Act. In Senate
Resolution No.10, Sen. Panfilo M. Lacson said that it
was time for the Congressional Oversight Committee
on Philippine Disaster Risk Reduction and
Management Act of 2010 to find ways to improve the
law and its implementation. During a public forum on
disaster risk reduction and management (DRRM) that
was being organized by the Philippine Institute for
Development Studies (PIDS) local stakeholders
revisited the implementation of the RA 1021. Dr.
Sonny Domingo, who was a PIDS senior, assessed the
strengths and weakness of the law’s implementation.
He made it clear that there were structural issues
blocking the efficient execution of National Disaster
Risk Reduction and Management Plan. One of the key
issues they provide was the policy was needed “clear
leadership” the said law does not empower the council
with implementing functions. According to the
authors, this failure of the government to clarify
institutional authority has led the institutions involved
in DRR to implement initiatives “with relative
independence” from the National Disaster Risk
Reduction and Management Plan (NDRRMP), the
lack of coordination and harmonization weakens the
implementation of the DRRM activities (Domingo,
Olaguera, 2017).

Republic Act No. 10821 was an act mandating
the provision of emergency relief and protection for

children before, during, and after disasters and other
emergency situations, this act shall be known as the
“Children Emergency Relief and Protection Act” was
approved on May 18, 2016 by Benigno Aquino Il11,
and was filed by Pia Cayetano. This act set the State
to protect the fundamental rights of children before,
during and after disasters and other emergency
situations, responsible to establish and implement a
comprehensive strategic program of action to provide
children, pregnant and lactating mother affected by
disaster and other emergency situations with the
utmost support and assistance necessary for their
immediate recovery and protection. The salient points
in the Republic Act were the following: Establishment
of transitional shelters for Orphaned, Separated, and
Unaccompanied Children, Assurance for Immediate
Delivery of Basic Necessities and Services, Delivery
of Health, Medical and Nutrition Services,
Establishment of Child-Friendly Spaces, Promotion
and conduct of child-responsive training programs for
community and barangay levels, rescuers and other
disaster responders and ensure the proper
identification and establishment of safe evacuation
centers to limit the use of schools and child
development centers as evacuation centers during
calamities and disasters. The Establishment of
transitional shelters for Orphaned, Separated and
Unaccompanied Children designed with
considerations like bathing cubicles and hand washing
facilities specifically designed for children, it provides
mother and child-friendly spaces where children can
take part in child activities, it must have also maternal
and newborn and infant care and rooms to protect,
feed, provide personal care, and ensure the right to
privacy. The existing transitional shelters should
comply with the considerations (RA 10821, Sec.4
(b)). Assurance for Immediate Delivery of Basic
Necessities and Services ensures the immediate
response of services of basic necessities required by
the affected children such as basic health services,
food, water, nutrition, medicines, clothing, sanitary
and hygiene kits and other emergency needs such as
blankets, mosquito nets and flashlights, it gives
priority to the specific health and nutrition needs of
pregnant women, lactating mothers, newborn babies
and children under five years old with special needs.
(RA 10821, Sec.4 (c)). The Delivery of Health,
Medical and Nutrition Services provide services in the
areas that are declared under a state of calamity that
includes psychosocial interventions for children in
different stages of development (RA 10821, Sec.4)).
The establishment of Child-friendly Spaces provides
the necessary child care services and social protection
of affected children together with the Local
Government Unit and Department of Social Welfare
and Development Agency (DSWD).

The Philippine Statistics Authority reported that
there were more than 30 million children in the
Philippines that may be at risk to disaster to address
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the issue the International Federation of Red Cross
launched a global research that focuses on the three
main issues: system to protect unaccompanied,
separated and orphaned children, children’s access to
education, and the participation of children in disaster
risk management. The Philippines was chosen as one
of five countries to conduct a case study because of its
past experience in large-scale disasters and its
advanced legal framework on child protection issues.
The RA No 10821 requires concrete funding
mechanisms for the mandatory activities in the
community level. The funding gap was linked to the
low of awareness and socialization of the importance
provision of the law. The Republic Act No. 10821 was
considered the first and only in the world that protects
children during emergencies and disaster situations.
The 18" congress of the Republic of the
Philippines in their First Regular Session introduced
the Senate Bill no.205 which an act creating the
Department of Disaster Resilience, defining its
powers and functions, and appropriating funds, this
act shall be known as the “Disaster Resilience Act of
2019”. The Department shall be the principal
government institution responsible for ensuring the
safe, adaptive, and disaster-resilient communities,
they shall integrate the crafting of implementation of
comprehensive and strategic plans, programs, projects
and activities to reduce the risk of all types of natural
hazards and the effect of climate change. Its goal was
to minimize the damage to property in close
collaboration with all relevant stakeholders at the
national and local levels, was originally filed by
Christopher Lawrence T. Go. At the Senate hearing on
disaster resilience and management Senator Lacson
cited that there were certain issues should be
addressed before the Senate can even consider coming
up with a committee report creating a new department
to address the disaster management. Lacson also
stressed the need to shift to disaster response and
management from reactive to proactive. During the
hearing, Lacson questioned where the unspent disaster
funds were in the past years. At the hearing, Senator
Lacson stressed the importance of shifting from
reactive to proactive in dealing with disasters.
“Instead of being reactive during the disaster,
prevention and mitigation was better so we can
prevent the loss of lives. During disaster that’s the
only time we scramble”. He state the importance of
being proactive during disaster because along with the
RA 10121 the law shifted the Department of Risk
Reduction Management (DRRM) practices from
reactive emergency and disaster response and
management to proactive disaster risk reduction and
management. The unspent disaster funds in past years
were also being questioned by the Senator. Under the
RA 10121, “unused local disaster funds will accrue to
a special fund solely purpose for supporting disaster
risk reduction and management activities of the
LDRRMC’s within the next five (5) years. Any such

amounts still not fully utilized after five (5) years shall
revert back to the general fund and will be available
for other social services to be identified by the local
sanggunian (RA 10121, Sec. 21). Lacson cited
information indicating that some of the funds went to
flood control roads which was not involved in disaster.
Moreover, with the creation of the new department,
the Senator asks two tough questions: Was the
creation of the department necessary? and Was it
feasible? The house of representative on September 21
approved on third and final reading of the bill a total
of 241 lawmakers voted yes while 7 said no and one
abstained. The new department would be the primary
agency responsible for “leading, organizing, and
managing national effort to reduce disaster risk and
prepare and respond to disasters, recover and
rehabilitate and build forward better after the
occurrence of disasters”.

As of the theory, Emergency Management was
institutionalized in 1979 with the creation of Federal
Emergency Management Agency (FEMA). The
concept of emergency management consists of three
interrelated components (a) all types of hazards, (b) an
emergency management partnership, (c) an
emergency life cycle. The first component which was
the all types of Hazards, were common features of
natural disaster and attacks, it suggests that many of
the same management strategies can apply to all
emergencies. The second component which was an
emergency management partnership, were finding
sources for disaster management which requires a
partnership among all levels of the government and
private sectors. This approach allows the disaster
victims to contribute to emergency management
solutions. The last component was an emergency life
cycle that was matched by a series of management
phases. These phases establish strategies to mitigate
hazards, prepare for, respond to emergencies, and
recover from the effects.

These three concepts prepare not only the
community for any attacks and sudden occurrence of
any disaster risk; it also prepared the Local and
National Government for the aftermath or effects of
the disaster. The emergency management reduces the
casualties of damage in life, and infrastructures. The
principle of emergency management was based on
four phases: Mitigation, Preparedness, Response and
Recovery. The first phase was Mitigation or
prevention for future emergencies and minimizing
their effects, annual hazard mitigation risk
assessments that identifies those hazards those were
most critical were need to be focus for the upcoming
year, one example includes the building sea walls to
protect from tidal waves. The mitigation activities
take place before and after emergencies, it includes
any activities that prevents an emergency or reduce
the casualties of unavoidable emergencies. The
second phase of Emergency Management was
Preparedness which included of all planning,
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preparations, training made to save lives, to respond
and rescue operations, and sharing information to
prepare the communities from any disaster.
Preparedness activities takes placed before an
emergency, evacuation plans and stocking food and
water were both example of disaster preparedness.
The third phase was Response includes action taken to
save lives and prevent further property damage in an
emergency situation, it reduced the impact to the
people and the environment. The response phase was
putting the preparedness plan into action. In this phase
the activities takes place during an emergency. The
last phase was Recovery was an action taken to return
to a normal or an even safer situation following to the
emergency, the supporting emergency-affected
communities in  reconstruction of  physical
infrastructure and restoration. Financial assistance
was part of the recovery were it helped pay for repair.
The significance of the emergency management
phases was that all communities were in at least one
phase of emergency management.

Emergency Managers classify emergencies ad
disasters by its size and its type and number of issues
that need to be addressed; this classification involves
minor emergencies, limited and potential emergencies
and major disasters. Minor emergencies were
emergencies that were not life-threatening but it
required immediate care. One example of minor
emergencies was residential fires and storm damages
and the key issues of minor emergencies were the
temporary accommodation for people and animals.
The Limited and Potential Emergencies were
unexpected emergency situations close to home
include critical health conditions like localized
flooding, hurricane warning, droughts, and tsunami
warning. The Kkey issues were temporary
accommodation for people and animals, notice of
evacuation, isolation area and disaster intelligence
such as mapping of a plume zone. The last
classification was the Major Disasters were
catastrophic events like earthquakes, floods,
hurricanes and landslides. In major disasters one of the
issues that the emergency managers classify was the
evacuation failures and the temporary evacuation for
owners and animals. In emergency management, the
local Government level makes plan and provide
services to protect their citizens from the hazards that
threaten their communities. This was done and used
through the four phases of emergency management. In
all level of the government, the local government was
the most important at which they serve between the
people, and the national government. The local
government can identify hazards and can assess the
potential risk in their community, they can determine
the community capability to prevent, prepare, respond
and recover from major emergencies. The local
government can develop and coordinate preparedness
plan and established early warning systems in the time
of crisis. The local officials can educate their

constituents and provide training for their personnel
for activating response plans and rescue operations.
The local government plays a big role in giving
information to their people in disaster preparedness in
the community; this was to reduce the any casualties
from any damage. The Emergency Management gave
the basic knowledge on how to manage during
emergency situations; it prepared all levels of the
government to any damage for the after effect of the
disaster.

The Theory of Planned Behavior (TPB) started
as the Theory of Reasoned Action in 1980, the theory
was proposed by lcek Ajzen in 1985 through his
article “From intentions to action: A Theory of
Planned Behavior”. The Theory of Planned Behavior
suggests that people were more likely to intend to
enact certain behaviors when they feel that they can
enact them successfully. Increased perceived
behavioral control was a mix of two dimensions: Self-
efficacy and Controllability. According to (Bandura,
1977, 1986, 1997) “Self-efficacy refers to an
individual's belief in his or her capacity to execute
behaviors necessary to produce specific performance
attainments”. It also refers to the level of difficulty
that was required to perform the behavior.
Controllability refers to the outside factors, and one’s
belief that they personally have control over the
performance of the behavior. Intentions and behaviors
were a function of three basic determinants: 1) attitude
toward the behavior — that was the individual’s
positive or negative evaluation of performing the
behavior, 2) subjective norm — the person’s perception
of social pressure to perform or not to perform the
behavior, and 3) perceived behavioral control — the
individual’s perceived sense of self-efficacy or ability
to perform the behavior, taking into account some of
the real constraints that may exist (Ajzen, 2005).The
Theory of Planned Behavior has been used to predict
and explain a wide range of health behaviors and
intentions including smoking, drinking, health
services utilization, breastfeeding and substance use
and rarely disaster management. In order to achieve
behavioral achievement it depends on both motivation
(intention) and ability (behavioral control). The
Theory of Planned Behavior in Disaster Preparedness
was a life protective behavior; the behavioral
approached have taken center stage as a mean of it.
Given the fact that disasters affect hundreds of
thousands of people each year without notice, most
people do not plan until disaster strikes. If the
community were prepared for any disaster risk and
respond to search and rescue operations and recover
from the impact of the disasters, the behavior patterns
of the communities will change in the emergence of
disaster event because the perceived power and
confidence of being able to control and perform their
intentions can carry out behavior of aiding others and
thus reducing the impact and the vulnerability level of
the community and society. There were several
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limitations of the Theory of Planned Behavior in
Disaster preparedness; first it was assumed that the
person has acquired the opportunities and resources to
be successful in performing the desired behavior
regardless of the intention of the person. Second, other
variables was not accountable that factors in the
behavioral intention and motivation such as fear and
threat. Third, considering the normative influences the
environmental and economic factors that may
influence a person’s intention to perform a behavior is
not accountable. Fourth, in result the behavior was a
result of a linear decision making process and does not
consider that it can change over time. The effective
interventions to promote disaster preparedness require
a thorough understanding of the factors that affects the
performance and nonperformance of disaster
preparedness behaviors. There were several studies
that was being conducted on disaster preparedness,
several factors affecting the preparedness includes the
critical awareness, risk perception, preparedness
perception, previous disaster experience, coping
styles and available resources. This study was
conducted in order to establish the concepts and
theories to understanding preparedness for current
disasters. The all-hazards and cross-cultural
applicability of preparedness theory was discussed, as
a need for a critical appraisal of preparedness, its
predictors, and the nature and development of the
preparedness process and its application in facilitating
effective intervention strategies. Disaster response
planning were the failure in strictly applying the law,
the lack of public and staff education about disaster
risks, poor urban planning, unstable security situation,
citizen intervention, endowment of equipment, tools
and infrastructure and lack of financial, Poor sector
coordination, lack of an early- warning system, slow
response, absence of trained dedicated search and
rescue, and poor community empowerment were
some of the factors, which have been contributing to
poor response following disasters in the past. The
Disaster was a disaster caused by nature, such as
floods, volcanic eruption, earthquakes, tsunamis and
landslide. Some disasters were on the edge of natural
and non-natural famines, the chronic lack of food may
be caused by a combination of natural and human
factors two space-originating categories of natural
disaster both of which rarely effect humans on the
surface it was impossible to stop manage risk. The
national Disaster Risk Reduction Plan was established
to become the basis of programs and proposals to help
make the communities be disaster resilient and has
four areas of responsibility those were interlinked,
supporting each one of these key priorities of National
Disaster Risk Reduction Plan was disaster
preparedness. It aimed to increase the level of
awareness of the communities to the threats and
impacts of all hazards and risk, to equip the
community with necessary skills to cope with the

negative effects and to
institutions.

increase capacity of

PROBLEMS ENCOUNTERED BY THE
RESIDENTS AND LOCAL GOVERNMENT
OFFICIALS

The problems encountered by the respondents
were answered by the residents and local government
officials.

Respondents of this study experienced some
issues or challenges of the 3 in 1 map that serve as
hindrance to conduct and accomplish on time.
Moreover, the first problem was when the residents
were not accommodated, based on the residents’
response which weighted to a mean of 2.8 and
described as “agree”, which means that people have
not been accommodated the same with the local
government officials’ response. Second problem was
services were not equally distributed, from residents’
response it has a weighted mean of 2.8 and “agree” by
the people, while on the local government official it
has 2.2 weighted mean and “disagree” as its verbal
description, which means services given were not
enough to all people because of lack of funding. As of
the third question about lack of supply, has the
weighted mean 3.0 described as “agree” by the
residents, same with the local government official as
they also “agree” with the weighted mean of 2.9. The
question that corruption was present the answer of the
residents was computed 3.0 which described as
“agree”, while the answer of local government official
was “strongly agree” totaled to 3.2. For the fifth
problem that residents cannot communicate easily,
their response was “agree” with 2.8 weighted mean,
same goes with the officials that they “agree” with 3.1.
Lastly, the problem about the delayed rescue and
retrieval operations, residents has 2.9 weighted mean,
while official has a weighted mean of 2.6 and both of
them “agree” for this part.

This analyzed that respondents approved that
they experienced challenges and such issues, this
resulted to an overall weighted mean of 2.9 with a
verbal description of “agree” means they encountered
problems in relation to disaster preparedness at the
barangay in connection to this research study.

Findings

The research revealed the following findings as
listed hereunder.

1. Inthe extent level of adaptation in relation to
the 3 in 1 map for disaster preparedness as to Hazard
Map, Evacuation Map and Resource Map, data
showed the following:

1.1. Itshowed that adaptation of the hazard map
in the area resulted to a total weighted mean of 3.1 or
“agree” by the Residents. For the Local Government
Officials it revealed that adaptation of the hazard map
was “strongly agree” with a total weighted mean of
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3.4. Therefore, there is a need to follow the Hazard
Map for the safety of the people.

1.2. In evacuation map, data revealed that
adaptation in the area were “agree” by the Residents
resulted to the weighted mean of 2.6. On the other
hand, for the Local government Officials the
adaptation of the evacuation map were “strongly
agree” a total of weighted mean 3.3 in its response.
Therefore, there is a need to follow the Evacuation
Map so that people will be guided.

1.3. For its last component, it showed that
resource map in the area were “agree” by the
Residents or total weighted mean of 3.0. On the other
hand, the Local Government Officials “agree” total of
weighted mean 3.1. Therefore, there is a need to have
the Resource Map in the area to be equipped.

2. In the extent level of awareness by the
respondents groups, data showed that Residents
“agree” with a weighted mean of 3.1 and aware of the
proper and correct way of handling disaster situations
and for the Local Government Officials it revealed
that they “agree” weighted mean 2.8 and aware with
their duties of work in relation to the disaster
preparedness. Therefore, 3 in 1 map was needed and
beneficial to adapt because it provides full awareness
and guidance to all people in the community.

3. This study showed that there was no
significant relationship among the respondent groups
on their level of perception in relation to the 3in 1 map
disaster preparedness. Data revealed that both of the
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3KOJOTNYECKAS MOJIMTUKA: OIIBIT EBPOITEMCKOI'O COIO3A

Annomayusn: B Oannoil cmamve paccmampueaemcs. NpoOIEMAMUKA  IKONOIUMUKY, NPUBEOEHbl
OCHOBONONIA2AIOWUE NPUHYUNDL U 3A0AHU IKOIOLUYECKOU NOJUMUKY, KOMOPAsL AGTSeMC s 8eCbMd AKMYATbHO.

B cmamve npueedenvl 0cHOSHbBIE ACNEKMbL €6PONCUCKOU NPUPOOOOXPAHHOU NOIUMUKU 6 chepe oXparbl
OKpYJHCAIOUe20 Cpeobl, U PAYUOHAILHO20 UCHONb308AHUSL PECYPCO8, PACCMAMPUBAION IKOIO2UUECKUe 3a0ayll No
PeueruI0 npupoO0OXPaAHHbIX NPOdAEM, U 0aém um xapaxmepucmuky. Ananusupyemes onoim Egponeiickozo corsa
N0 3KON02UHECKOMY 3AKOHOOAMEeNbCmsy, 0000uaomcsi 0COOeHHOCMU DObUWO020 KOIUYeCcmea o0ujeesponeticKux
HopmamueHvlx akmos. Ommeuaemcs, umo EC umeem HeoOXo0umbie NOTHOMOYUS HA OCYWECMEICHUE
MEACOYHAPOOHO20 COMPYOHUHECMBA 8 dKoao2u4eckol cgepe. Tlokasana pons Eépocoiosa 6 pazeumuu 2100anibHoU
IKONO2UYECKOU OUNTIOMATIUL.

Kniouesble cnosa: skono2us, 9KoN02UHECKAs NOMUMUKA, ROIUMUYECKAS NaApaouema, RpupooHbie pecypcsl,
OKpyJrcaiowas cpedd, dKolo2udeckue npoonemvl, Eeéponeiickuil coio3, 3KOHOMUKA, 9KOIO2UYECKUL KPU3UC,
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BBenenue

X03sUCTBECHHAsA ACATCILHOCTh YEJIOBEKa M €¢
MIOCJICACTBUSL B OTHOILUEHUU IpUpoAbl B XX BeKe
M30BITOYHA, YTO TMPHUBOJAUT K  TJIO0ATBHOMY
9KOJIOTHIECKOMY KpHU3HUCY. DKOJIOrHYECKHI
TI00ANBHBI KPU3HC, CBSI3aH C  JICATCIBHOCTHIO
XO3SUCTBYIONUX CyOBEKTOB, KOTOPhIC HAXOMATCS B
IOPUCIOVKIINA pa3HBIX CcTpaH. Bce rocymapcTBa
JOJIKHBI onpeuemm) CBOM IIO3UIIMH, ﬂ@ﬁCTBI/Iﬂ nu
Oe3meficTBUS B OONACTH JKOJIOTHYECKOH IpOOIeMbI
[1,2,3].

CyOBeKTOM TII00ATBHONW SKOJOTHH SBISIOTCS
ToCyIapcTBa, MEXTyHApOIHEIC OpraHu3aIH,
CO3JlaHHBIE JIJII TOrO, YTOOBI TPEJOTBPATHTH
I00aThHYIO KOJIOTHIECKYIO KaTacTpody.

Ilon monuTuyeckoil  dKoJoOrHew  ciemyer
[IOHUMAaTh COBOKYIHOCTb IIOHSTUH W KOHLENLUH,

pacCKpbIBarOmuX COACPIKAHUC OKOJOTHYCCKUX U
MMOJIUTHYCCKUX rmapaaurm. DKoJIoruyecKas
napaagurma, CMCHACTCA HaHHOHaJ'H:HOfI u

OKOHOMMYECKOHN. A MOJMTHUYECKAs] DKOJIOTHS JT0JDKHA
moJBepraTbess peIeKCHH 1 BBISIBISATH MPUHIHUIIBL, C
MTOMOIIIBI0 KOTOPBIX OYJIET CTPOUTHCS MOJIATHYCCKHIMA
MHp C YCTOHYHBBIM pa3BUTHEM [4,5].

DKOJOTHYeCKass CHUTyalluss B MHPE CHIBHO
3aBHCHT OT SKOHOMHYECKOW CTPAaTEerMH pPa3BHTH
rocynapctsa. [t ycTpaHeHHST KPU3UCHBIX CHTYaIUi
MU Tepexofa Ha SKOHOMHUYECKHHA pPOCT, Tpebyercs
pa3paboTka u peanmu3anus aZIcKBATHOM
HAI[MOHAJILHOU TIOJIUTUKH obecrieunBaroeit
9KOJIOTHYECKYIO Oe30MaCHOCTD.

locynapctBeHHast MpUPOAOOXPAHHAS OJUTHKA
ompenenser oOlee HampaBieHUE IACSITEILHOCTH W
MPUHIUIBI YKOJIOTUYECKOM MOJIUTUKH [6].

OCHOBHI)IMI/I HpI/IHI_[I/IHaMI/I OKOIIOJIUTUKHU
SIBIISIOTCS:

e yuer [IPUOPHUTETOB 9KOJIOTUYECKOI
0e30MacHOCTH,

e [pU3HAHWE  KOHCTHTYIIHOHHOTO  IpaBa

YeJIoBeKa Ha OJIaroNpHsTHYIO OKPYKAIOUIYIO CPEy;

e sHeprocOepekeHne U panuoHAIBHOE
UCIIOJIb30BAHUE MPUPOIHBIX PECYpPCOB Ha BCeX
CTausIX MPOU3BOJICTBA;

® CoOKpalieHHe 00pa3oBaHUS OTXOJOB B TOM
YHUCJIC UX pereHepalus u T.1.

OCHOBHBIM CMBICIIOM TIOJIMTUKH SKOJIOTHIECKON

6e30MacHOCTH SIBIISIETCSI palMOHAIBHOE
HCITOJIb30BaHKE PECYPCOB TPUPOILI [7].
HauGonee  akryanpHOe  HampaBieHHE B

9KOJIOTMYECKOH MOJIIUTUKE SBIIAIOTCS:

® CHIDKCHHC HETaTHBHOTO BO3JCHCTBHSA Ha
OKPY’KaroLIyIO Cpeny;

e peanu3anysd
HCIIOJIb30BAHHIO
pecypcos;

KOMIIUVICKCHOTO I1OJAXoJda K
MMPUPOAHBIX OHEPIreTUYCCKUX

® TIPHOPUTET MNPEIYHPEIUTEIbHBIX Mep Hal
METOJIaMH{ JINKBUIAIIMN HETATUBHBIX 3KOJIOTHMYECKUX
BO3ekicTuit U T.1. [8,9].

Kpome nomoXuTeNnbHbIX, €CTh M HEraTHBHBIC
CTOPOHBI JKOJIOTMYECKON monutuku EBpomneiickoro
Coroza. Hekortopeie mpoOiieMbl B OKOJIOTHUYECKOMN
MOJUTHKE HAMEPEHHO HE YYHMTBIBAIOTCS B MLEIAX
OKOHOMHYECKUX BbII'OJ 501050 CIIeIMaJIbHO
3aMaT9UBaAIOTCS, YTOOBI HEBO3MOXHO OBLJIO YYeCTh
cootBercTBYytoIUe hakropsr [10,11].

OTpHunaTenbHbIE  MOMEHTBI  3KOJIOTMYIECKON
nomutuky EC 10 oxpaHe OKkpy»Karollel Cpeabl:

® OTCYTCTBHE KOHKPETHOH TIOJIUTHKH,
CBSI3aHHOM C 3aMKHYTBIM IJUKJIOM 3KOHOMUKH;

® OTCYTCTBHE LIEJIEBOr0 (PMHAHCHPOBAHUS IS
nepexoza K 3KOHOMHKE TTOJIHOTO LIUKIIA;

® OTCYTCTBHUE PpCalIbHBIX IpeANnOCHIIOK
BBEIICHUS KOHKDETHBIX MeEp, UI1 M3MEHEHHs ThIa
noTpedIeHus;

e YIOBIETBOPEHHOCTh HBIHEITHUM
porpeccoM B 00JIaCTH BBIOPOCOB BPEIHBIX BELIECCTB
B aTMOcdepy;

e MaJyblil aKIEHT Ha COLHAIbHBIC MTOCICICTBUS
YCTOHUUBOro TPaHCIOPTA;

® HECKOJbKO  albTEpPHATHB B  pEUICHUH
mpoGyieM B 00JaCTH YCTOWYMBOTO MOTPEONCHUS, U
COLMANEHON cripaBeaTBoOCTH [12].

EC sBisercs kpynHEHIINM perHOHOM, KOTOPBIi
BIIHSIET Ha TII00ATBHYI0 SKONOTUTHKY. COBpEMEHHBIH
EBpocoro3  siBisieTcss  €IMHCTBEHHOM M3 BceX
COBPEMEHHBIX I'PYIII I'OCYAapCTB, KOTOPLIC BCTYIIUIIN
B PETHOHANBHYI0 S3KOHOMUYECKYIO U DKOJIOTHYECKYIO
HHTETPAIMI0, MAaKCUMAaJIbHO OJIM3KOH K CTaJuH
noJiHo# unterpauuu [13,14].

OpHako, 3KOIOTHYECKHE BOIPOCHI, KOTOPHIE
ceroxus croAar nepen EC, u cutyanus ¢ okpyKaromiei
cpenoii, HE MOTYT OBITH OJIHO3HAYHO
OXapaKTepU30BaHBI. Hecmotps Ha
MpeANPUHIMAEMbIEe YCHIIHSA, TPOTrpecca B COCTOSIHUH
JIECHOM OTpaciii U COXpaHEHUHU MX OHOpa3HO0Opas3us
[o4uTH He HaOmonanock. B 90-e roas! miomams J1ecoB
B EBpone ysemmumiace Ha 10%, HO Oombuie
MIOJIOBHHBI JIeCOB B EBpore cTpafaoT OT Cepbe3HBIX
TIOCJIC/ICTBUI CBSI3aHHBIX C 3aCyXOH, HOAKHCIICHHEM
II0YB, 3arps3HEHUEM JIeCOB M NOkapamu. Jlepuuut
YHCTOTO ITMTHEBOW BOJBI 0CO0O0 SIPKO OIIyLIaeTcs B
LIEHTpaJbHOM U 10kHOM uactu EBpomnbsl. bonee
MOJIOBUHBI KPYNMHEHIINX TOpofoB EBpombl mMeror
Ype3MEpHYI0 Harpy3Ky B JOKCIUIyaTallid I'PYHTOBBIX

BoA. Bo MHOrmx rocymapctBax —OTMeEHaroTCH,
3HAYUTENbHOE 3arpsi3sHEHUE HNEeCTULUaMHU,
HUTpAaTaM{,  YIIEBOAOPOJAMH U TSDKENBIMH
MeTalIaMu.

Tennenuuu B EBponelickoM CO3€ 3aCTaBIISIOT
3ayMbIBaTbCAd O TAKHX CIIOKHBIX BOIPOCAX, KaK O
(hopmupoBaHuu 9KOJIOTMYECKOMI CTpaTeruy,
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HaIIpaBJICHHON Ha COXPAHEHHWE M BOCCTaHOBJICHUE
OKpYXaroulei cpeabl.

B »skonorunueckoir mnonutuke EBpormelickoro
CO03a CIIEAYeT YYUTHIBATh Pa3IMYHBIC MPOOIEMBI
9KOJIOTUYECKOI'O pa3sBUTHUA, PA3JIMYHBIX CTPAH-YJICHOB
EBpocoroza. TloTeHnmansHble YOBITKH ¥ PacXOmpbl,
CBS3aHHBIE C IPEATNPUHATBIMU IEHCTBUAMY, a TAaKXKe

6e3neiicTBreM, OCHOBAaHBI Ha MIPUHINTIAX
IPeIOCTOPOKHOCTH, CTHUMYJIUPYIOIINX
cOaaHCUpOBaHHOE COLHATIBHO-9KOHOMHUECKOE
pa3BUTHE CTpaH EBporsbl. EBpomneiickue
3aKOHOJIaTEJIbHbIE aKTHI u MIPOTpaMMBbI
MPUPOIOOXPAHHBIX ~MEPONPHUSATUI  IPHHUMAIOTCS

nocne KoHcyipTanuid ¢ Komurerom crpaH, a Taxke
COIIMANBHBIX 1 9KOHOMUYECKUX KOMUTETOB. CTpaHsl,
spiistorrecs wieHamu EC, momkHBI prHAHCHPOBATH
nonutuky EC o okpyxaromieit cpeae [15].

EC B Tteuenue nocienHux 50 jeT OpoOBOAUT
MOJIUTUKY 1O OXpaHe OKpyXKaroueh cpeabl.
JefCTBYIOT ~ 3HAUMUTEIbHBIE  MPUPOJOOXPAHHBIE
MEpOIPUSATHS, CO3JaHbl NPaBOBbIE 0a3bl, KOTOPHIE
PETyIUPYIOT ¥ KOOPIMHHUPYIOT NPHPOIOOXPAHHYIO
JIeITeNILHOCTh TOCYJapcTB-y4acTHUKOB. Co3/1aHbl U
MPUHATBL HOBBIC MEPbBI 3alllATbl W TMOBBIIICHUA
Ka4yeCcTBa OKPYIKAIOIIEH CPEIbI.

B 3akononatensctBe EC MOXHO BBIZIETICHBI IISTH
ATAIIOB YKOJIOTHIECKOTO popMupoBanus [16].

I sran (1957-1971 7rr.). J[lauHeli oTan
xapakrepusyercs orcyrcTBueM B EC ropmanmdeckoit
KOMITIETEHIIUM MO OKpyxatouieil cpeae. Ha mganubiil
oTall IPOBOANIIUCH TOJIBKO CAUHHUYHBIC
(hakyTBTaTHUBEI.

Il aran (1972-1985 rr.). lns maHHOro srtama
XapaKTepHBl HadaJIbHBIE MEPOIPHUATHS II0 3aIlInTe
9KOJIOruM crpaHamMu EBpocoro3a, mosiBjIeHHE MEPBBIX
ITPOCKTOB ﬂeﬁCTBHﬂ B JOTOM HallpaBJICHUHU, HavdajIo
pa3BUTHSL 3aKOHO/IATENIbCTBA B obnactu
9KOJIOTHUECKO Oe3omacHocT. B 1972 roay coser
MIPAaBHUTENBCTB cTpaH-wieHoB EC pemmimym paciipuTh
kommnereHuio EC, BKiIrouast OKpyKaromyo cpemy.

Il stam (1986-1991 rr.). OTO BpeMs MOXKHO

Ha3BaTh JTallOM 3aKpEIUIEHUS KOMIIETEHIUI B
obiacTi  OXpaHBl  OKpyXarmmeHd cpeasl  3a
€BpOINEUCKUMU HHCTUTYTaMHU. B Enunbrit

EBponeiickuii Akt 1986 roma ObUIM BHECCHBI
n3MeHeHwus B 1oroBop 1957 roxa (Pumckwii morosop).
B Hem onpezenstorces 1enu v 3agaun nonutuku EC u
€ro HampaBleHHA B cepe OXpaHbl OKpY)KaoIeH
cpensl. B obmem, ¢ 1972 roma npunsato okoso 200
3aKOHOB, perIaMeHTHPYIOUTIE YTHIU3AIHIO
MPOMBIIUICHHBIX OTXOJOB, a TaKke OOpbOBI C
3arpsi3HEHNEM BOIBI M BO3AyXa.

IV osran (1992-2002 rr.). 3rtor odTtam -
COBEPIIICHCTBOBAHHUE 9KOJIOTHYECKOTO
3aKkoHozAaTenbcTBa EBponelickoro coro3a. B nenowm, 3a
3TO BpeMs ObLIO 0003HAYCHO OCHOBHOE 3HAYCHHE
TeKyLIel MIPUPOAOOXPAHHON MIOJINTUKH,
WHCTHTYIIHOHATHHO 3aKperIss BOTIPOCHI

MPUPOJOOXPAaHHOW MOJHMTHKH, a Takke MHpodieM
OKpy»Kkatromien cpenpl B forosopax EC.

V srtan (¢ 2003 r. mo H.B.). Ha mpoTsoxennu
nociennux jer EC ocymiecTBiseT 3KOJIOTHYECKYTO

JIeITeIbHOCTh ~HAa  OCHOBE  IPUPOAOOXPAHHOI
KOMITETEHIIWH, YCTaHOBJICHHOM CTaThsIMU
EBponeiickoro JIOroBOpa. Dxonorudyeckue

MEPONPUATHS HEPA3PBIBHO OTHOCATCS K JAPYTHM
HampaBlIeHusAM JesTenbHocTd EBponetickoro Coro3a.

Ha ceroguammmii ness EC coBepmieHCTBYyeT
NPAaBOOXPAHUTENIFHOE pETYJIMPOBaHWE B 00JacCTH

skojoruu. Kpome TOro, Obul0  OGHOBIIEHO
3aKOHONIATETILCTBO O cOope ® oOpaboTke U
MOHUTOPHHIE 9KOJIOTHYECKHX  JAHHBIX, u

cepTH(UKAINU SKOJOTMYECKUX JAHHBIX, OLEHKE
BO3/ICHCTBUSL OKpYy’Karomled Ccpeabl W MeXaHU3Me
(hMHAHCHPOBAHUS IKOJIOTUIECKOH IeSTETHHOCTH.

Baxnedmum  s1eMEeHTOM B €BpoONecKon
9KOJIOTHUECKON TIONHUTUKE SBIISETCS BKIIOUEHHE
sKosorudeckux Borpocos B Koncrurymmio EC, xoTs
OHa ObUIa OTKJIOHEHA Ha pedepeHayMe B HEKOTOPBIX
KPYIHBIX rocyaapcTBax-wieHax EBpocorosa.

Vxyaumenue skonorudeckoil cutyanuu B EC
MIPOUCXOIUT TOJ BIMSHHUEM DPsiia SKOHOMUYECKUX H
MPaBOBBIX (PAKTOPOB, TAKUX KaK:

. WHBECTHIIMOHHAS MOJIMTHKA,
OPHEHTHPOBAHHAS Ha pasBuTHe
MIPUPOJIOTIOIB30BAHNS;
* HEeCOBEpILICHHAs HOPMaTHBHO-TIpaBOBast 0a3a;
. HEJIOCTATOYHBIN yaer KOCBEHHOT'O
BO3ZICUCTBUS Ha OKpY KAIoOIIyro cpeny u T.1. [17].
OCHOBOIIOTATr alOIMH HHCTPYMEHTaMH

€BpONENUCKON SKOJOTHYECKOW MOJIUTHKU SBIAIOTCS
HOpPMaTHBHBIC [OKyMEHTHI M akThl, TaKH€ Kak
JIUPEKTUBBI U COTJIALIEHUS], a TAKXKe periaMeHTsl [ 18].

I'nOxuii peIHOYHBIH MeXaHU3M 3G GEKTUBEH IS
WCIIONIb30BaHMSI BO BCEX OCHOBHBIX HaIPaBIICHUAX
HPUPOJIOOXPAHHOM TOJIUTHKH: COXpaHeHue
OoropazHoOoOpasusi, 00prOE ¢ M3MCHEHHEM KIIMMara,
3alIMTe OKPYXKaIOIIEH Cpepl M 3710pOBbsl YEIOBEKa,
obecrieueHus YCTOWYIHBOTO MOJTb30BaHUS
MPUPOAHBIMU pecypcamu [19,20].

TaxkuM 00pa3oM, HHCTPYMEHTHI PHIHKA JTOJKHBI
CIOCOOCTBOBaTh TOMY, 4TOOBI TMOTPEOUTENH U
NPOM3BOUTEIN M3MEHHJIM CBOE OTHOIIEHHE K
9KOJIOTHYECKH 3(P(PEeKTUBHBIM pecypcam, Pa3BUTHIO 1
pa3paboTKe HMHHOBAI[MOHHBIX MPUPOJOOXPAHHBIX
texHonoruil. [lpeanmaraemMbple MEXaHHW3MBI —TaKKe
JIOJDKHBI COOTBETCTBOBATh TPEOOBAHMSM Pa3BUTHUS
o0mecTBa, YCTOHYMBOIO  Pa3BUTHSA  COIJIACHO
nporpamme JInccaboHCKOTO coramieHus.

B menom, skomoruyeckasi MOJIUTHKA SIBJISETCS
OJTHMM W3 Ba)XHEHIINX HaNpaBICHUH IEATEIHHOCTH
EC. B arom HanpaBieHnu chopMHUpOBaHA OrPOMHAsI
CHCTEMa 3KOJIOTHYECKUX HOPM, KOTOPBIE YCIIEIIHO
BBINOJIHSIIOTCSL W NPUMEHSIOTCS Ha  IPaKTHKE.
EBpomneiickuii Coro3 sIBISETCS MHPOBBIM JAICPOM B
00JIaCTH  DKOJIOTMYECKOH TMOJHUTHKH, B KOTOPOM
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YCHEIIHO  PEINAKTCs  MHOTHE  3KOJIOTMYECKUe Urak, peanuzanus IPUPOIOOXPAHHON
HpO6J‘[eMLI Ha KOHTUHCHTE, a TaKKE B LICJIOM B MHUPC. IIOJIMTHUKH, OCO6€HHO B O6HaCTI/I TOIIJIMBHO-

Wrak, eBponeiickue CTpaHbl IOJKHBI peEIIATh
psin mpo0ieM, KOTOPbIE IOJDKHBI MPU MX PELICHHIX
clenath  oOlleeBponeiickoe  3aKOHOJATEIbCTBO
rapMOHMYHBIM. IHTerpanusa od4eHb BakHa JUId
pelieHusl  JKOJOTMYecKux npobseM. biaronmaps
MOJIUTHYECKOMY COTPYIHHYECTBY MEXKAY CTpPaHaM-
yYacTHHKaM KoH(enepanuy ynaeTcsi BHEIPUTH B
HAIlMOHAJILHOE  3aKOHOZATENBCTBO nepesioBbIe
9KOJIOTUYECKUE HOPMBI U CTaHAAPTHI.

Bnpouem, B Hacrosiiee BpeMs BO3HUKAKOT
Pa3HOTIIACHS M CIIOPBI, (B YACTHOCTH CTPAHBI KOTOPBIE
He TpoBenH pedepeHIyMBl) B peatn3yeMbIX
mporpamMmax, 4ro He Jnenaer Espomy iydiie s
OKpY’KaroIlel Cpeabl.
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Introduction

Modern propaganda systems are a concept that
summarizes propaganda methods, methods, and
principles used to spread a certain idea, doctrine,
opinion, or argument in economic, political, social,
and ideological space.

By the new century, the character of all types of
propaganda has changed radically Its social
importance has increased, its goals have acquired a
new meaning, and the scope of its application has
expanded. Propaganda has become a powerful tool
used on a global scale to target various social groups
and political forces. It didn't happen by itself, of
course. Changes in the propaganda system took place
under the influence of a number of social processes,
trends, and factors. Among them, geopolitical
competition, which became extremely intense at the
beginning of the 21st century, became decisive.
Therefore, in order to determine the changes in the
propaganda system, it is necessary to analyze it in the
context of geopolitical competition of the beginning
of the 21st century. For this, first of all, it is necessary
to study the causes and consequences of the
competition between geopolitical forces.

Geopolitical forces mean power centers that try
to influence the processes taking place in the world, to
turn them towards their interests, and to increase their
position in different regions. Such forces existed in all
periods of the development of human society. Judging

Doi: &os¥ef https://dx.doi.org/10.15863/TAS.2023.05.121.22

from this point of view, human history is a process of
continuous transition of geopolitical eras dominated
by different geopolitical powers. In particular, Rome
and Carthage entered history as geopolitical powers in
the Ancient World, while in the Middle Ages they
were replaced by powerful empires that emerged in
the East and West. In the new era, Spain, Portugal and
the Netherlands, and later England, France and
Sweden, were included in this group of powers . By
the 20th century, it became a tradition for geopolitical
forces to unite into one block. For example, at the
beginning of the century, Germany, Austria-Hungary
and Italy joined the Triple Alliance and formed a
powerful geopolitical bloc, while the Entente formed
with the participation of France, England and Russia
emerged as an opposing geopolitical bloc. On the eve
of the Second World War, Germany and its allies
united into one geopolitical bloc, and the USSR, USA,
England and their allies into the second geopolitical
bloc. For nearly half a century after the Second World
War, the era known as the "bipolar world" prevailed.
This period passed under the geopolitical rivalry of the
USSR and the USA.

At all times, geopolitical forces have tried to
"divide the world", to clearly define the regions under
their influence, to promote their development models
and value systems in different regions. The spheres of
influence of geopolitical forces in the world, the
fundamental rules of mutual relations were recorded
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in various documents. For example, the ratio of
geopolitical forces, the rules of mutual relations
between them were recorded at the Congress of
Vienna in 1814-1815, in the Treaty of Versailles in
1919, and in the Treaty of Potsdam in 1945. However,
each time these documents were violated by the will
of one of the parties, and ultimately the geopolitical
balance in the world was disturbed.

In the second half of the twentieth century, the
geopolitical situation in the world changed again. The
establishment of the European Union, the collapse of
the USSR, the change in the nature of social
development in China, and a number of similar events
led to a new configuration of geopolitical forces.
Today, the activity of three main geopolitical blocs
has become more active:

a) United States of America and Great Britain ;

b) European Union ;

¢) Russia- China alliance .

To this In addition, it should be said that in recent
years, the leading countries in Latin America, the
countries named "Asian Tigers", are also emerging as
independent geopolitical forces.

The main goals of these geopolitical forces are:
a) to change the processes in the world in accordance
with their interests and to create a favorable situation;
b) control the socio-economic development of other
geopolitical powers.

In regions where the interests of geopolitical
blocs collide, the rate of economic development is
decreasing, the social situation is deteriorating, and
people’s living conditions are deteriorating. In the next
eight years, such a situation was observed in Tunisia,
Libya, Egypt, Jordan, Syria, Irag, Lebanon, Yemen,
Afghanistan, Ukraine, Moldova and other countries.
The issue of preserving the real independence of the
countries and keeping it from falling under the
influence of geopolitical forces is becoming a strategic
task of all countries.

Disturbance of the balance between geopolitical
forces is always caused by one or another social event
with global influence. Such events can include social
revolution, change of hierarchy in society, world wars.
In our time, the global financial and economic crisis,
which first started in the USA in 2008 and then
covered the countries of the whole world, is the task
of such a process.

In general, in the history of human society, social
crises have occurred very many times. According to
Oxford University professor F. Key, the first social
crisis occurred in the Roman Empire in 88 BC. !
Experts mention about ten crises that occurred in the
20th century. For example, the socio-economic crisis
that occurred in the developed countries of Europe in

! See Grinin L.E. Ob istorii ekonomicheskikh krizov.- Filosofiya i
obshchestvo, 2009, #1.- S.5.

2 Karimov I.A. To the participants of the international scientific and
practical conference on the topic "World financial and economic

1900-1903 caused a sharp decrease in the level of
production. The crisis, named "Great Depression™ in
the USA, started in 1929 and lasted for ten years and
gradually affected the industries of Canada, Great
Britain, Germany and France. In Russia in 1923, the
crisis caused by the disparity between the prices of
industrial and agricultural products ended with terrible
consequences. Also, the oil crisis of 1973, the Asian
stock market crisis of 1997-1998, etc., had a serious
impact on the pace of social development. However,
among them, the global financial and economic crisis,
which began in 2008 and whose complications have
not yet been fully resolved in some countries and
sectors, gained special importance due to its scale,
social, economic and political consequences.

"Nowadays," said |. Karimov at the beginning of
the financial and economic crisis, "the world economy
is going through the most unstable period in the
process of development for the last decades." For the
first time, the world faced a financial and economic
crisis that affected almost all countries. 2 Experts point
to various reasons for this crisis. Naturally, the
financial and economic crisis was caused by a number
of social, economic, political and spiritual-cultural
factors. Among them, first of all, it is necessary to
show that consumer sentiment has taken root among
US citizens.

The reasons for the emergence of consumerism
are related to the social processes that took place in the
second half of the 19th century in European countries.
In these countries, the increase in public
dissatisfaction and the decrease in the standard of
living of citizens during the indicated period caused
not only a change in the ruling circles, but also a
change in the social hierarchy. The US government,
large companies and concern owners have drawn
appropriate conclusions from these processes. They
began to pay special attention to the issues of
satisfying the household needs of citizens, providing
them with the most necessary consumer products. The
creation of such an industry, on the one hand, would
serve to ensure stability in the country, and on the
other hand, it would increase the amount of income of
companies. As a result, by the beginning of the 20th
century, the products that were used by only a few
people became everyday consumer products. For
example, by the 1920s, a men's suit cost $15.85 in an
environment where the average wage was $1,236 a
year. G. Lines at Ford factories began to produce
thousands of cars. The first Model T, made in 1909,
cost $900, but by 1916, due to the continuous
improvement of production technologies, the price of
a single car dropped to $345. As a result, for the first
time, a product that can be purchased for 10-20

crisis, ways and measures of its elimination in the conditions of
Uzbekistan . // Ensuring the step -by - step and stable development
of our country is our highest goal. J.17.- T.: Uzbekistan, 2010.-
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percent of the family's annual income began to be
mass-produced. By 1923, the "Ford Automobile
Weekly Purchase Plan" was announced. According to
him, each applicant would pay 5 dollars a week, and
after paying the necessary funds, he would buy a car.
Thanks to this plan, 131,000 people became owners of
private cars.

"Furthermore, in Western Europe and the USA,
doctrines justifying and glorifying people's hedonistic
aspirations and consumerism were also developing.
Turning activity subordinated to a specific goal into a
life strategy, evaluating intelligence as a value that
realizes the tactics of success, striving to find methods
that allow to eliminate the problematic situation and
adapt to social conditions, not to determine the
foundations of existence, to recognize the truth as a
relative concept subject to a certain interest, a person
using rational ethics that serve to improve one's social
status, recognizing individual needs and interests as
the primary value - these principles of such doctrines
as instrumentalism, operationalism, pragmatism,
positivism (later neopositivism, post-positivism)
justified the consumerist attitude of a person to the
world, the foundation for the broad rooting of
consumerism created.” 4 Consumerism has become
the main criterion defining the lifestyle of the Western
world.

The formation of the consumer goods industry
and the widespread promotion of the psychology of
consumerism made the Western man accustomed to
be in a consumerist attitude towards everything, even
the inconsistency between the price of the product and
personal material and financial capabilities could not
stop him from consumerism - in such a situation,
countless credit systems were formed to help him.
Homes, cars, valuables, equipment, technical means,
etc., were bought on credit.

Citizens began to evaluate and satisfy their needs
for housing from the point of view of consumerism. In
cases where a person has limited financial capabilities,
meeting these needs through mortgage loans has
become more and more popular. In response, the US
Federal Reserve introduced more than 500 new forms
of credit to consumers between 2000 and 2008,
lowering the credit score from 800 to 500, and even
allowing boys and girls as young as 14 to get a loan.
Such support of the demand for housing created the
basis for continuous increase of prices in the housing
market. For example, in Boston, in 2002, 1 square
meter of housing cost $3,000, but in 2005, it went up
to $10,000. At the same time, construction companies
were also provided with sufficient credit funds by
banks. Ultimately, by 2008, the housing market was
oversupplied. According to the "Domino" principle,

? Khudoyberdiev D. Consumerism psychology : formation history
/I News of QarDU, 2017, No. 1. - p. 91
4 Khudoyberdiev D. Consumerism psychology : formation history
./l News of QarDU, 2017, No. 1. - p. 91

this situation led to the non-return of funds in banks, a
decrease in the level of liquidity, the bankruptcy of
banks, the beginning of a nationwide financial crisis,
and the transition of the crisis from the financial sector
to the economic sector. Less than half a year later, the
US financial crisis spread to other countries and
became global. 5

The crisis had dire consequences. All major
banks, followed by investment banks, have stopped
lending. This did not save many large banks from
destruction: one after another these financial
institutions began to declare themselves bankrupt.
Soon the crisis moved from the financial sector to the
economy. A sharp decrease in the amount of loans
allocated to production and consumer products had a
negative impact on the activity of many giants. For
example, the suspension of loans for the purchase of
cars led to a significant reduction in production
volumes at auto giants such as Opel and Ford. The
financial crisis also affected the market of traditional
energy sources: the price of 1 barrel of oil on the world
market dropped from $147 to $40.

In such a situation, in order to get rid of the
consequences of the crisis, the mood of trying to use
the economic, financial, especially energy resources
available in the world for their own interests, to try to
change the world situation in accordance with their
interests, has increased. The balance of power in the
geopolitical arena has fundamentally changed the
competition between geopolitical blocs. Today, this
competition covers all spheres of society. It is
interesting that the geopolitical forces are not limited
to the realization of their interests, but are trying to
justify it with the help of modern propaganda factors
and tools. A more detailed analysis will allow us to
explore this trend more deeply.

1. Geopolitical competition in the field of
economy. The goal of geopolitical competition in this
area remains to gain world economic leadership.
Various economic alliances, organizations, and
alliances are being formed by geopolitical forces to
lead the world economy . These include the Asia-
Pacific Economic Cooperation, the International
Trade Organization, the World Bank, the International
Monetary Fund, the Eurasian Economic Union, the
European Economic Area, the European Bank for
Reconstruction and Development, the Shanghai
Cooperation Organization, etc. The main task of these
alliances is to create an economic situation and
economic relations that suit the interests of one or
another geopolitical power.

The financial and economic crisis, as we
mentioned, had a negative impact on the economic
potential of the countries and started an economic

5 Choriev S. I. Interpretation of contemporary geopolitical goals and
objectives in Karimov's works.// Lessons of Islam Karimov.-
Karshi: QarDU, 2017.- pp. 40-41.
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recession. As a result, the struggle for global "NATO's mistake is that it believes that there is a

economic leadership between geopolitical powers
entered a new phase. To be a leader in the world
economy, it is necessary to make effective use of all
sources capable of ensuring economic growth. It is
well known that the most important of such sources is
related to natural resources. In fact, the main source of
economic development and prosperity is natural
resources. Moreover, a country with natural resources
will have a strong position in the world economy.
Therefore, in the period after the financial and
economic crisis, geopolitical competition in the
economy was especially evident in the struggle for
natural resources - oil, gas, water, fertile land. Efforts
to redistribute natural resources, to introduce
mechanisms that allow them to be purchased cheaply,
and to bring countries rich in natural resources
(Venezuela, Saudi Arabia, Iran, Iraq, Kuwait, Syria,
Libya, Nigeria, etc.) into their sphere of influence
have intensified. Natural resources, which are
considered as a source of economic development in
developed countries, have literally become a socio-
political problem for developing countries.

2. Geopolitical competition in the field of
politics. The main goal of geopolitical competition in
this area is to restructure the world political map in
accordance with their political visions, values and
interests. In the period after the financial -vii-
economic crisis, this area of geopolitical competition
has entered a hot stage. Various geopolitical forces
began to try to change the main features, form, and
political regime of the countries in the world on the
basis of a single standard. However, the point is that
each geopolitical power has its own standards in this
regard. Acceptance of one of them by the state causes
the objection of the other party and the negative
relations that arise as a result of this objection.

Geopolitical forces are also competing to change
the shape of different states according to their political
existence. State shape State includes the form of
government (monarchy, republic ) and the structure of
institutions of political power. It is formed in
accordance with the history of the country, the
mentality of the people, and the existing conditions.
Here too, the above point should be noted: there is no
state form common to all states and it cannot be. But,
for example, Western ideas about the state prevail in
Western Europe. According to these ideas, only the
form of the state that exists in the West is correct and
humane. The remaining state forms are characteristic
of the backward stages of historical evolution.
Proponents of this point of view associate the spread
of the Western form of state throughout the world with
necessity. In this regard, it is appropriate to quote the
opinion of the famous diplomat Henry Kissinger:

® See: Kakurin V.Yu., Trudov A.E. Borba za resource y v
sovremennom mire. // https :// www . scienceforum . ru .

certain historical evolution and that this evolution will
gradually move towards Eurasia; and he does not
understand that as a result of this shift, he (historical
evolution - R.R.) will encounter something
completely different from the Westphalian state
form.”

3. Geopolitical competition in the social sphere .
The main goal of geopolitical competition in this area
is to create an acceptable way of life in the peoples of
different countries. The financial and economic crisis
intensified this area of geopolitical competition. It's
not for nothing, of course. Because it is possible to
create a need for certain products and services by
forming a certain lifestyle in one or another nation.
This need, in turn, creates a foundation for
geopolitical forces to receive economic income and
political dividends.

Lifestyle means a way of life and activity
characteristic of an individual, social group or nation.
It embodies the behavior, interaction, and way of
thinking typical of these subjects. The way of life
corresponds to natural and social conditions and is
formed and changed during historical development.
There are certain factors that cause it to change. For
example, labor traditions and conditions for working,
the form and content of education specific to the
nation, specific features of family life, household
lifestyle, and so on are among the factors that shape
and change lifestyle. Also, changes in these factors
lead to changes in lifestyle.

If we take a deeper look at the essence of the
matter, we can be sure that the influence of
geopolitical forces on these factors has increased in
the new century. In other words, the geopolitical
forces intending to change the way of life of different
peoples, start this work by changing the standards of
work, education, family life, domestic life, and
compete with each other in this regard.

The introduction of Western family life
standards is becoming particularly aggressive. A crisis
of the family institution is taking place in the West.
Civil marriages, Swedish families, same-sex families,
divorces are increasing. But Western politicians and
public leaders interpret such a situation as an
expression of civil liberties. In addition, it is
customary to recognize civil marriage, especially
same-sex families, as a criterion of democracy.
Supposedly, the creation of an opportunity to create
such families indicates that democracy has been
established in the society. Reasons expressed from a
healthy position are disappearing in the midst of such
animosity.

" Luce E. Henry Kissinger: " My seichas perejivaem ochen-ochen
tyajelyy period".// http :// www . center _ ru / news . phpost =
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4. Geopolitical competition in the ideological
sphere. The main goal of geopolitical competition in
this area is to achieve ideological and ideological
hegemony. In order to achieve ideological hegemony,
geopolitical forces are promoting not only their own
ideas and doctrines, traditions and values, but also
creating the ground for the spread of destructive ideas
that serve to deprive different countries of social
development and erode their national spirituality and
ideology.

It is worth noting that the promotion of ideas
specific to the Western world is becoming more
active. In particular, the ideas that occupy a central
place in the life of Western society - the ideas of
individualism and egocentrism - are being widely
promoted. In particular, in Western society, the issues
of the individuality of a person, his rights and
freedom, the priority of his needs and interests have
been actively discussed for centuries. However, these
comments remained a set of theoretical opinions that
did not seriously affect the nature and goals of social
development for a long time. It was only in the modern
era that individualism began to influence the life of
society as the only idea that ensures personal well-
being. In the twentieth century, individualism became
the ideological basis of the social life and economy of
Western society. The whole life of society was
organized on the basis of this idea. As a result of this,
on the one hand, personal welfare increased, on the
other hand, a number of social ills began to appear.
For example, a life based on the ideas of individualism
has increased the number of people living alone,
narrowed the scope of personal communication,
changed the composition of the Western family,
created incredible family forms such as the Swedish
family and the same-sex family. It can be said that
individualism has plunged the life of European society
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into a quagmire of problems. Nevertheless, the ruling
circles of European countries, representatives of
science, art and the public do not tire of glorifying
individualism as the most humane idea. Moreover,
they don't hesitate to create works, pictures, films,
articles, shows, inspired by these ideas. These
products are becoming ideological and ideological
propaganda tools in the hands of geopolitical forces.
This tool of propaganda serves to undermine the spirit
of collectiveness and solidarity characteristic of our
nation, to erode the institution of the family, which has
been valued since ancient times, and to increase the
number of people who are indifferent to the processes
in society. The real goal of geopolitical forces is to
create spiritual and ideological leadership and to fill
the void with their own ideas and ideology.®

The promotion of egocentrism, violence, moral
corruption, cynicism, indifference and other ideas also
serve these purposes and are carried out in a similar
scenario.

To sum up, the financial and economic crisis that
occurred in 2008 intensified the mutual competition
between different geopolitical blocs. In the new
century, geopolitical forces, whose main goal is to
gain world leadership and change global processes in
proportion to their interests, began to accept
propaganda as a means of achieving geopolitical
goals. For example, in economic competition,
propaganda is a means of justifying the positions of
geopolitical forces in the world economic scene, in
political competition - a factor that absorbs their state
symbols, forms, political regime, in social
competition - a channel for promoting an acceptable
way of life for them, in ideological competition - ideas
and teachings that are of interest to them, has been
transformed into a power that spreads traditions and
values.
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®UITOCOPCKUE U MOPAJBHBIE ACHEKTHI BHEITHEN ITOJIMTUKA AMUPA TEMYPA

Aunnomayusn. B Oannotl cmamve npeonpumama NonvlmKa pAcKpblmb Guiocog)ckue acnexkmovl GHeuHell
nonumuxu u ouniomamuu Amupa Temypa. Amup Temyp, uzgecmmviii 6cemy Mupy, Obll MOSYWECMBEHHbIM
noaumuxkom u ouniomamom. OH cyumanca camvim uzgecmuvim npagumenem CpeOHegexko8bs, 00beOUHUBUUM
cmpanvl Bocmoka u 3anada 6 mopeoéne, dkoHOMuke u Opyeux obnacmsax. B cmamve enyboxo amaruzupyromcs
Memoovl, udeu, uHuyUamuga u opyeue acnekmeol ouniomamuu Amupa Temypa.

Knrouesvie cnosa: Juniomamusi, eHewiHs s noaumuxa, ooopona, 3onomas Opda, Benuxui wenkoswviti nymo,
MeAHCOYHAPOOHbBIE OMHOUEHUSL.

Beenenne HETPEeKPaLTaOIHUECs TEOPETHYECKHE OCHOBBI

C Hayama cBOCH MOJIUTHYECKOW Kapbephl U IO MEXAYHApOAHOM W JUIUIOMAaTHYECKOHM  HAyKH
camoit cmepru Amup Temyp momyduna JeBsTbH nepepabaTbIBaINCh, COYETas HOBBIE CTaHIAPTHI C
JECATBIX  CBOEH  BIacTH  Ojaromaps  CBOEMY MPAaKTUKOM, M 3TO Hallle YHUKAIHHOE UCTOPUIECKOE
JUINIOMAaTH4ecKoMy — nHoreHuuany.  [IpeeMHuxun HacJeIHe CIy)KHIIO OJIarornoydHio YeJoBeuecTBa Ha
Amupa Temypa, Takme kak MupoHmax Mwupso, 3emiie. Mupodo0ue, B3auMOyBaKEHHE, COCTPaaHne
Viryroexk Mup3so, lllaxpyx Mup3o, Xyceiin Boikapo, K TPOTUBHUKY H CO3JaHUE I HEro OOJbIINX
BEIMKHE TOCYHApCTBEHHBIC JEATENH, CJIEJOBAIH BO3MOKHOCTEH, yBakK€HHE K IIOCIy JaXe B JH000i
TUIITOMaTHYecKoMy Hacnmeanto Amupa Temypa u CIIO)KHOM CHTYaIlH, CTPOTOE COOIIFOJICHUE MpPaBHII
CIEJOBAIM €ro IyTH BO BHYTPEHHMX U BHEIIHUX JUIJIOMaTHH, HENPUKOCHOBEHHOCTb YEJIOBEYECKO
OTHOIIEHMSIX. B COOTBETCTBHH ¢ HamIeld TypeuKou JKU3HU, TYMaHU3M — OCHOBHBIC YEPTHl AUIIOMATHHU
roCcyapCTBEHHOCTBIO HAIIK IPEAKH C HE3aMaMsITHBIX Amupa Temypa. HecmoTps Ha TO, 4TO OCHOBaTenb
BPEMEH CJEIOBATIHM TpaBIJIaM MEXKIyHapOIHBIX Awmup Temyp U JUIDIOMaTHYECKHIE OTHOIICHHUS SITOXHT
OTHOIICHUA W JWIUIOMATHH W TIPHHUMAIA UX Kak TUMYpHIIOB HW3YYalOTCS  HCCIICAOBATEISAME, MBI
CBAIICHHBIC IIOHSTHUA. B YaCTHOCTH, 3I10Xa AMI/Ipa rnojaracM, 4To 5THU MMPOU3BCACHUA OBIIIM HaNMCaHbI
Temypa sBIgeTCS TEPUOIOM CaMOTO pAacIBETa B
HUCTOPUHN HallMOHAJIbHBIX MCXKIAYHApOAHBIX

OTHOUIEHMM W aumioMarud. B 3ToT nepuop
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Kak TIPENIofusl K IUIUIOMAaTHYECKOW AEATEIbHOCTH
Awmmnpa Temypa.!

HOTOMy YTO JaX€ B HCCKOJBKHX TOMax
(hyHIaMEHTATBHBIX HCCIICIOBAHMH CII0KHO PACKPHITh
BCE acIeKThI 9Toro Hacneaus Amupa Temypa.

ITocTanoBKa Bompoca O TOM, Ye€M HIEH U
ocobeHHocTH auiuiomatiu  Amupa Temypa u
TUMYPUACKOTO TEpPHOJAa OTIMYAITCA OT uaed u
0CcOOCHHOCTEH JAWIUIOMAaTHH JAPYTUX CTpaH TOTO
BPEMEHH, IIOMOXKET HaM TIIOJHEee pa3odparbcs B
BOIIPOCE.

AHaIM3 IUTEPaTypbl M1 MeTO10JI0T U

Erunerckuii  uccnemosatenb dDarxm  alb-
I'yBaiinu CIIpaBeIMBO oTMeyvall, YTO
«IUINIOMAaTHYECKHUE METO/IBI, HCTIOJB3YyEeMBIe

Amupom TeMmypoMm B €ro OTHOIICHUSX C JPYTUMH
TOCYJIAapCTBEHHBIMU JESATEISIMH, M HEKOTOpBIE HX
TOHKOCTH 3aCly>KHUBAlOT TJIyOOKOTO M3Y4EeHUS C
TEOPETHUECKOH U TIPAKTHUECKOH TOUKH 3PEHUS.

B uwem mpuymHa TOro, 4YTO IUIIOMAaTHYECKHN
noreHuuan Amupa TeMmypa BO3BBIIIACTCS A0 YPOBHS
uckyccrBa? ®arxu Anp-I'yBailmu ckazam: “Amup
Temyp OTIMYaeTCs rIIyOOKUM yMOM u
MHTEIINTEHTHOCTBIO, M O3TH KadyecTBa SBIIIOTCS
BaXKHEHIIIMM acIeKTOM M OCHOBOM AMILIOMaTa. AMUp
TeMyp OTHpaBisT CBOMX IIOCIOB B Ty WM HHYIO
CTpaHy, MNpHHHMMAl IOCJIOB JAPYIHX  CTpaH,
YCTaHABIMBAT JHUIJIOMATHYECKYl0 MEPENUCKY C
IapeM ¥ SMHpaMu U emie 6oiee oboraman Gopmy u
cozepKanue 3Toit obmactu”.®

OCHOBHYIO 4acThb CBOETO yCIIeXa Ha MHPOBOM
ypoBHe Amup Temyp mobuiicst Onmaromapst CBoeit
JMIIIIOMaTHYECKOH AesTenbHOCTH. Vinen auiuioMaTnu
Ammupa  Temypa  Obumt  oOmMMH C  €ro
TrOCYAapCTBEHHOW HJICOJIOTHEH, TTaBHOW Haeed OblI
TyMaHU3M, U OH BCETJa CTPOro CJIEA0BaN KPUTEPUSIM
MexayHapongHou aumoMaruu. «Her cmepru i
mocJa» — TaKoB ObUT BeMuKuit nesu3 Amupa Temypa,
U 3TOMYy MpaBUIy OH CJIEeIOBall JIa)ke B CaMbIX
TPYZAHBIX CUTYyalUsIX.

Junnomaruss Amupa Temypa OCHOBBIBaJIaCh Ha
XpabpocTH, MyXKeCTBE, WHHIMATHBE H B IEIIOM
xopomux KadectBax. CaxwOKMpoH B  J1000H
CUTYaIlMM TPOSABIUI OOJBIIOE YBAKEHHE K CBOEMY
[IOBEP)KEHHOMY COIlepHUKY. [J1aBHON uzeell B ero
UIIOMATHH OBLIO MIOCTPOCHHE €IMHOTr0
MIPOCTPAHCTBA W YCHJICHHE HHTETPAIMH, KOTOpas
ceromHs Habupaer o0Oopotel. Ha Oomee riayOoxom
YpOBHE €ro IUIJIOMATHs — JydIias AWUTUIOMATHs
CBOEro BPEMEHH, OH TBOPYECKH Pa3BUII 3Ty 00JIaCTh,
o0orarui ee 0 HECPABHEHHOT'O YPOBHS M Uepe3 Hee
TIOCTPOMII MOCT MEKAY KYJIBTYPaMH.

1 Kapumop @., XabuOymiaes A. J[MmioMaTHYecKue OTHOLICHUS
Mmexay Ammpom Temypom u rocynapcrsoMm Tumypuuos. //
O6mecTBo u ynpasienune, 1998, Nel. Crpanurpt 34-35

2 Parxu ane-I'ypaiimm. Jlummomatnst Avupa Temypa..., 108 ctp.

Cerogas CaxuOKHPOH WHTEPIPETHPYETCS Kak
HEpPBBII TEOPETUK M MPEICTABUTENb HHTErPALUU.
Cerogusamusist  «Ctpaterust  pasButus  Hosoro
Y306ekucrana» Takke MOKa3bIBAET, YTO PYKOBOJICTBO
JienaeT CTaBKy Ha monuTuky Amupa Temypa. Ha Hamm
B3I, €0 LENCyCTPEMIIEHHOCTh, HACTOMYMBOCTS,
CTpEMJIEHUE K IIeJTH U UCIOIb30BAHUE BO3MOXKHOCTH,
OpIcTpOTa SIBIISTIOTCS (axTopaMu ero
JUIIOMaTHYECKOTO ycmexa. Pazpemenne
KOH(IMKTOB IIyTeM MEeperoBOpOB ObUIO OCHOBHOM
uaeed naumoMarun  Amupa  Temypa, a ero
CTPATErM4eCKUM I'€HUN CIYyKUJI YKPEIUICHUIO €ro
quruioMatuu. Jlpyras npuyuHa €ro ycmexa B 3TOH
obmactu 3akiroyaercst B TOoM, 4ro CaxuOkupan

YCTaHOBIII IATUIOMAaTHYECKHUE OTHOIIIEHHS,
OCHOBaHHBIE Ha COBETE U COBETE.

Oobcyxnenue

Jumomatuyeckass TakThKa W Wjaed Amupa
Temypa codetramm B cebe  HCTOPHYECKYIO

JIHUIUIOMATHIO, TAIUIOMATHYSCKOE MEBIIIJICHHE CBOETO
BpEMEHHU, HOBBIE TEOPETHYECCKHE M TMPAKTUUSCKUE
MpaBHIA.

OH momien Mo MyTH TUIUIOMATHH W TIO3BOJIHII
CBOEMY TPOTHBHHUKY TIPHUATH K TPABHILHOMY
BbIBOy. OH OBUI MPOIIAMONIUM  JUILIOMATOM,
CIICJIOBABIINM I10 TYTH BEIUKOMYIIUS, TEPIICHHUS,
MPOLIEHUS] U TEPIUMOCTU K CHUCXOAUTEIbHOCTU. B
0001 CHTyannu TIIaBHOW HIEEH ero AWIUIOMAaTHH
ObLTO TocTIKEHUE TienH 0e3 moTeph u ymiepba. Emre
OQHMM €ro JOCTH)KECHHEM SBJIIETCS TO, YTO B
3aBHCHMOCTH OT CHUTYallid OH HCIIOJB30Ball TaKUe
METO/BI JUIUIOMATHH, KakK yBeleBaHUE,
peaynpexaeHne, 3amyTuBaHiue u TiacHocTh. OH
YMEJIO MCIOJIb30BaJl CIA00CTH CBOUX MPOTUBHUKOB U
nobuBacs mooes 3a cuer TPaBUIIHHBIX
JUIUIOMaTU4eckux mep. Elle ogHONH OTIMYMTENbHON
YepTOU €ro MUIUIOMATHUH SIBISIETCS TO, YTO OH YAEISIT
ocoboc BHHMaHHE BOIIPOCY BBIOOpa TIOCIOB |
MOHUMAll WX Kak CHUMBOJIBI Halldd W CTPaHBbI.
COOTBETCTBEHHO, IUIUIOMATHYECKHH KOPIIYC BO
nBopiie Amupa Temypa ObLT IPEeKpacHO OPraHU30BaH,
JNEHCTBOBAJl  PEryisipHO, a  JUIUIOMAaTHYECKUE
OTHOIIIEHUS B TocyaapcTBe Amupa Temypa BEIUCh OT
nmeran Amupa Temypa nuaHO. CTOUT OTMETUTH, YTO
MEXIyHapOAHbIE  BCTpPEYH U odunmanrsHBIe
[EPEMOHUU TMPOBOJMIIMCH, HA OCHOBE YETKHX U
XYJOKECTBEHHO pa3paboTaHHBIX TIpaBHIL.
Oo6oraIieHue STHX MPaBU BBICOKUMH apXUTEKTYPHO-
XYIOOXKXECTBEHHBIMH  PEUICHUSMH, JIOCTHKCHUSIMHI
STHKH, O3CTCTHKH TPUOOpENo 3HAYCHHE W B
TOCYJIapCTBEHHOCTH.

Tarke Ha IUIUIOMATHYECKUX OGHUIIHATBHBIX
IIEPEMOHUAX CTPOro COOJII0IAIaCh CEPBUPOBKA CTOJIA

3 AckapoB A. Amup Temyp u Xopesm. Tesuchl MexkITyHapOIHO#H
koHpepeHmy «AMup Temyp H €ro MeCTo B MHPOBOH HCTOPHI».
TarukenT, «Y36ekucram», 1996, ctp. 39-40.
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U [IPAaBHJIA MIPHEMA MUILIH, U 3TO HAIIPABIECHHUE TAKXKE
OBLIO BO3BEJCHO B PaHT HCKYCCTBA.

B aTOT mepmon JKEHIIMHBI Takke ChIFpaIH
OOJIBIIYI0O pONH B YIYYIICHHH JIHUIJIOMATHYECKHX
OTHOUICHHWH, a €CclIM TIOCMOTPETh TJyOXe, TO
murmomatuss Amupa Temypa mpexacTtaBisieT coOoi
LHEeJNyl0  JUIUIOMAaTHYeCKyl0  TeopHio.  Takxke
TumMypuapl  ONHMpalUCh Ha  JUIUIOMATHYECKOE
Hacneaue Amupa Tumypa U NpoJoKaIy €ro Ieo.

Amup Temyp u HampaBieHHs BHEIIHEH
HOJUTUKM THMypHIOB B HayKe AOCKOHAIBHO HE
n3ydyeHsl. Benb I0OJIHOE pPACKPBITME 3TOM TEMBI
TpeOyeT OTAENBHOrO M CEPbE3HOTr0 HCCIEIOBAHMS.
Ora TeMa KpaTkO U B LENOM pacKpbITa, MHOTJA
YaCTHYHO B OT/IEJBHBIX UCCIIENOBAHUIX.

C oxHOW CTOPOHBI, TOT (PAaKT, YTO yrposa co
CTOPOHBI  YMHTHMJIO-MOHTOJIOB, 00ECHEUNBAIOIMINX
0e301macHOCTh TpaHUl, BIAACIOMMX Ynraraiickum
yIIycOM, W 3axBaTUBIIMX Opa3abl  MpaBiICHUS
Benukum [lenkoBeIM MyTeM, OIMIETBOPSBIIMM B
cebe MONUTHKY, TO-IpeXHEMYy Obljla CHIIbHA,
o0ycnoBuiIa HE00XOIUMOCTh oTpeIeIeHUs
JIeTIMKaTHBIE 3apyOe)KHbIC HAIIPABIICHHSI.

Hananenne Ammpa Temypa Ha MOHTOJIBCKYIO
TUPAHHUIO CO3JAJII0 JJIsI HEro HOBBIE IPOOJIEMBI.
Curyamust  TpeboBaia ot  Ammpa  Temypa
OINpENENIEHUs] BHEUIHETIONMTHYECKUX HaIPaBICHUM,
OTJIMYHBIX OT MOTYIIECTBEHHBIX TOCYAApCTB €ro

BpeMEHH, Takumx Kak XopesM, 3omotas Opna,
Mownronus, Upan, Xopacas.

Avup Temyp, Hapsgy C yTBEpXKICHHEM
Xopesma, BXOAMBILEro B cocraB Yuraraiickoro
yiayca, BKJIIOYEHHMEM €ro B COCTaB  CBOETO
TOCyIapCTBa, XOTEN YKPENHUTh CEBEPHBIC TPaHUIIBI
CBOEr0 rocylnapcTBa, CO31aTh 3/[€Ch CHIJIBHOE

00OpPOHHUTENILHOE TMPOCTPAHCTBO. IlOTOMY 4YTO OH
XOTEJ 3al[UTHTE CBOIO CTPaHY OT BEJIUKOH OMAaCHOCTH
3onotoit Opasl.

Ha wam B3mis[, HanpaBieHHE BHEIIHEH
nomuTHk Amupa TeMmypa B OTHOUICHHH 30JIOTOM
OpIBI BOIITOMIANIO B ce0e CIIeIYFOITIE [IEIH:

» BO-TICPBBIX, JIUKBUAUPOBATH YIrpo3y CO
cTopons! 3omoToi Opabl Ha ceBepe;
» BO-BTOPBIX, HOJNYYHTb KOHTPOJIb  Hal

CEBEPHON BETBHIO BeMUKOro menKkoBoro myTH, OTHUM
13 CUMBOJIOB OOJBIIOHN MTOJUTHKH;

» B-TPETbUX, HE JIONMYCTHTh IPEBpAaIICHHS
3on0toil Opabl B MOTYLIECTBEHHOE TOCYAAPCTBO M
IIpEBpAILEHNs €€ BO BTOPOCOPTHYIO CTPaHy;

» B-UYETBEPTHIX, HE JIOITyCTUTh
nomuHupoBaHus Mpana u AzepOaiimkaHna;

» C IATOro Ha ceBepHyl 4dacth JlamTu
Kumuaka;

* YmmsxoB MU, Mexmynaponnsie oTHomrenue CpemHeit Asum B
Hauane XV Beka. CHomenus Tumypa ¢ Buzantueit n ®panimeit.
Tpynst Y3I'Y. HoBas cepusa.bin.61. Hcr.pak.Camapkann, 1956,
179-200

» B-LIECTBIX, CTPEMUTHCS COXPAHHUTH XOpe3M
O]l CBOUM KOHTPOJIEM.

Mps1 Habmro1aeM, 9To oTHOIIEeHUsT CaxuOrupoHa
Amupa Temypa ¢ 3omnotoit Opaoil SBISIOTCS OJHUM
U3 BaXHBIX TIOJUTHYECKHUX MOMEHTOB, U OH
CTPEMUTCS YIYUIINTh M 3alIUTHTh TOCYJapCTBO BO
BCEX  aclmeKkrax U IMPOBOAUTh  TOJHUTHUKY
MEeXIyHapoaHOW Oompmoil manku. Ilostomy oH
MOCTaBMWJI TE€OCTPaTeTHI0 Ha MEpBOE MECTO B
murioMatuu.  Erumer  OcMaHCKOE  TOCYJIapCTBO
CYHTAJIO OJHOW W3 TJIABHBIX IPOOIIeM CBOCH BHEIITHEH
MOJIUTHUKH.

Jlupeps! cTpaH, CTPEMSIIMXCS K JIHIUPYIOIIEMY
MOJIOXKEHUIO B MHpe, - cynraH Erunra bapkyk,
OCMaHCKHH cynTtaH bassun DnpaupuM - TBITAINCH
€ro YHUYTOXXHTh, 1 BIOOABOK MBITAJIHCH YHUUTOXUTh
Awmupa Temypa Bmecte ¢ 3omoroit Oproit. Criopsl 06
MHTEpecax W TEPPUTOPHAX OKazanmu OoJblioe
BIIMSIHUE HA HAIPSHKEHHOCTh MEXAY HUMHU.

[onsaruo, yto Amup Temyp XoTs u moOemun
bassuna Dnpaupuma, HO Aaj €ro NOTOMKaM elle OJIUH
IIaHC — OCTaThCs HA TPOHE.

HecmoTps Ha  mouyru  ABagUATUIIETHUH
KOH(IMKT, KPYIHBIX CpakeHHH Mexnay Eruntom u
rocynapctsoM Amupa Temypa He nporcxogut. OH He
OBLT CHUCXOAUTENIEH K CBOMM Bparam, OH yBaxxall UX
pH JTFOOBIX 00CTOSITETHCTBAX.

HccnenoBanus noxaszamu, uyro Amup Temyp
MPOBOAWJI CIIPABEIIMBYIO BHEIIHIOIO MOJIHTHKY:

» BO-TiepBBIX, AMup TeMyp He Hamajgan Ha
MUPHBIX JKUTeJeH 0e3 MPUYMHBI U IBITAICS PEUINTh
BOIIPOC KaK MOXXHO 00Jiee MUPHBIM ITyTEM;

» BO-BTOPBIX, OH TapaHTUPOBAJ] MHPHOE
COCYIIIECTBOBaHHE TOCYIapCTB HA OCHOBE MHTEPECOB
U TpaB Hapojda, ILEId YCTAaHOBJIEHHS MHpa U
COTpYyAHHUYECTBA JexaT B OCHOBE ero
JUIIOMaTHYECKOTO MBIIUICHUS;

» B-TPEThbUX, OH YCTAHOBMJI OTHOILIEHUSI MUPa
U COTPYyIHHMYECTBA C 3alaHBIMU CTPaHAMH, Ubs
KpOBb, paca, penurus u U7E0JIOTUs
IPOTUBOIIOCTABIEHEl  BOCTOKy, ¥  3aJ0Xui
KpaeyroJIbHbIH kKaMeHb ued EBpa3uu u uHTerpanyu.

» B-UETBEPTHIH, eciu Jxanoupel,
Kapaktonnel, bas3un um apyrue ¢ HUM OTHOIIEHUS
€CIIH HE CJIOMAeTCsl, TO BCE HIMPOKHHA OH HE Ipabui
TaK MHOTO;

» B-TISITHIX, 3/ApPaBbIA CMBICI €ro CIyr Juis
BO3MOXKHOCTH OT/AJI M €T0 Bpard 3TOT BO3MOXKHOCTb
3JI0yTIOTPEOIISLIIN;

» B-LIECTBIX, OH  JUIUIOMATUS  HayKH
TEOPETUYECKUH OCHOBBI YCUJIEHHBIH, 3TO HOBBII
CTpaTernyeckass TaKTHKa M YIPaXKHATbCA C TECHO
CBSI3aHHBIN;
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» B-CEIbMBIX, OH BCErJa OTIAaBal HPUOPUTET Onu Amup Tumypa YHHUKAIIbHBIN
MIPaBUITy MEXTyHapOIHOTO PaBEHCTBA,; CBHUJICTENLCTBYET O €ro JHMYHOCTH, XpadpocTw,
» C BOCBMOIO HACTPOUTh THIPOTHB  ceOs BCEIPOLIECHUH;

OOJIBIION CHATH OJOKHUPOBKY C JHUIIIOMATHYECKOH
pa3BeaKol caenan

» JEBATbI, €ro B JUILUIOMATHH XOPOIIHA
YeJIOBEK YePTHI BOILUIOIIECHHBIN;

» C JIecATOrO - €ro AUTIOMATHS CIIPaBeITUBBIH
1 9TO OblJIa HACTOSIIIAS TUIIJIOMATHS;

> JCCATH BO-TIEPBBIX, OH XOTb M YHHYTOXHUII
CBOEro NMPOTHBHHUKA M3HYTPH, HO HE YHHUTOXHII €T0
nojHocteio. IloToMy 4TO e€ro Ienbio ObLUIO He
YHHYTOKUTb IPOTHBHHKA, a IPU3BATH €TO K IOPSIKY;

» JecaThb BO-BTOPBIX, €r0 JUMIOMATHYECKas
JIeSITETHHOCTD CaxubKkupaHCcKas IyXOBHas
MIOKa3bIBaE€T €ro MHUp, €r0 HECPaBHEHHBIH yM, €ro
TeHHUAIbHOCTb.

Juriomatuyeckas nepenvcka Amupa Temypa u
TumypuoB co crpaHamu EBpombl B COBETCKHIL
nepuog M.M. Hecmotpss Ha u3yueHue YMHSKOBBIM,
HecpaBHeHHass ponb  CaxubrupoHa B 93THX
JMIUIOMATHYECKMX OTHOIIEHHUX HE ObLIa MoKa3aHa.®

IHoay4yeHHBbIe pe3yabTaThI.

HeszaBucumocts Hamiell cTpaHbl  OyKBaJIBHO
coznana OoJIbIINE BO3MOMXHOCTH JUIS MCCIIEIOBaHHS
MEepEeNMUCKH, HAMCaHHOM BO BpemeHa Amupa Temypa
n Tumypunos. B uactHocTH, cTaysa OOBEKTHBHO
M3ydaThCst HCCIIEJOBATENIMHI HCTOPHS
JIUTIIIOMaTHIECKOM MIEPEMUCKU. CepbesHele
UCCJICJIOBaHUST MYyOJMKOBAIUCH TAaKKe B HAYYHBIX
MoHorpadusx, 6pornopax, cbopHukax.’

ITo ciydato 660-netust Amupa Temypa B neuaTtu
6b1TH OITy OJINKOBaHBI HCCIIEOBaHUS 1o
JUIIOMAaTUYECKOM Mepernucke.

OHHM TOMOTAlOT HaM pa300paThbcs B Pa3BUTHH
MEXKIYHAPOJHBIX ~ OTHOUIGHMH M NpPUYMHAX
KOH(JIMKTOB, a TaKXe B TOM, KTO CJIEIOBa] HOpMaM
JMIIOMAaTHH B OTHOLICHUSX, a KTO JEeHCTBOBAJ
Borpekn uM. OHH SBISIFOTCS  OUIIMATBHBIMH
JIOKyMEHTaMHU-[IEPBONCTOUHHKAMH B HaleM
00bEKTHBHOM N3y4YEHUH UCTOPHH.

ITncema ciryart JJ1s1 Hac LIEHHBIM HCTOYHUKOM O
pPasBUTUM  MEXIYHapOJHBIX  OTHOIIGHHH  TOro
BpPEMEHH, IPUUUHAX MEXKYHAPOIHBIX KOH(IINKTOB, &
TaKkke O HOPMax  MEXKIYHapOIHBIX  MPaBHI
NPUMEHEHHS UIJIOMAaTHH B OTHOLICHUSIX U YPOBHE
UX COOIIONEHMUS.

HccnenoBanus mnokaszamu, uyro Amup Temyp
6€30r0BOPOYHO TMOJYUHSAJICA HOPMaM IUILIOMATHH
IIpY JIIOOBIX 0OCTOSTENbCTBAX;

HWndopmanns B muCbMax IOKa3bIBACT, YTO
CaxuOknpaH  galm  CBOMM  BparaM  MHOTO
BO3MOXHOCTE! U BPEMEHHU;

® Mannonos B.C. Jlunnomatus Amupa Temypa. Boctokosezenue,
1996, ctp. 10-37.

B coserckuit nepuoa "Amup Toiabko BO BpeMs
HamecTBUsl Tumypa mien" HHTEpIpEeTHpYeTcs Kak
HernyOokuii CoBepIICHHO HEBO3MOXKHO COTIIACHTHCS
C MBICIISIMH, Ky/1a ObI OH HH ITOIIEN CEPbE3HBIH OCHOBA
U IpUYMHA OYKBBI COJIEPKaHNE 3TOT K HJIEE SBISIETCA
JIOKa3aTeIbCTBOM.

Ilepenucka Amup Tumypa Typuus, Erumer,
ToxTamplml ~ HpaBHTbCS ~ OONBIIOW  TOCYIApCTB
CTPAaTErM4eCKUi IPOTUB HAIPABICHHOIO IIPOTUB
HET0 MOIITHOTO BOEHHOTO "coroza" 6e3 0oprObI uepes
COOBITHSI YTO OH BOEBAJ, YTO Ha MEXIYyHapOJHOH
apeHe TOHKHUW IOJIMTUYECKUH HUIPhl YTO OH YILIEN
nokaspiBaeT. Ilepenucka BOT U BCe MOKa3bIBAET, YTO
€ro mpaBuia NPUMEPHO CIOMAHHBII U BOMHCTBEHHO
MOJIMUTHKA TPOBEACHHBIM Bpard ¢ BHE3aIHO HET, B
3aBUCUMOCTH oT CUTyaluu WHAWBUIYAaJIbHO
MOJTYYUTh MPEATOYTUTEIbHBIN 3HA.

[TrceMa cBUAETENBCTBYIOT O TOM, YTO JEBSATH
JIECATHIX ero mobes ObIITN oiepKaHbl IUTIIOMAaTHEH, a
€llle 0JJHa — MEUOM.

Hecmotps Ha TO, uytO cynran Erumra Amup
Temyp HeomHOKpaTHO yOmBai mocioB, CaxuOrupon
HEO/IHOKPATHO JIMTNIOMaTHYeCKUM MyTeM oOparaics
K bapkyky u ®apamxy.

Awmup Temyp npekpacHO 3Hal, YTO OTHOIIEHHS
MEXIy CylTaHaMd OyAyT pemaTh cyAp0y Hapoja, a
MIOTOMY TOHHMAJI, 9TO CYJTaH JOJDKEH IIOINBITAaThCS
JIOTOBOPHUTHCS TIPU JIFOOBIX 00CTOSTEIbCTBAX.

Ha Ham B3risizm, 3TH MCTOpHYECKHE IIEHHOCTH,
OCHOBAHHBIC Ha CIIPABCAJIMBOCTU U IIpaBC, HUMCIOT
OoJpIIOE MPAKTHYECKOE 3HAYCHHUE HE TOJBKO I

Hamie  CcTpaHbl, HO W Ui  KOOPIWHALMH
MEXIyHapOJHbIX OTHOIIEHWH, W Mbl JIOJKHBI
MpOJBUTaTh 3TO HACIEeOUe Ha MEXIYHapOIHOM
YPOBHE.

Hannuen mnoxaseiBator, uyto CaxuOkupan, B
OTIIMYKME OT JAPYTMX MYCYJIBMaHCKHX IpaBHUTENCH
CBOETO BPEMCHH, JAPYXEIIOOHO OTHOCHICA K
MHOCTPAaHHBIM apsm u cunTan ux
MHoroobemaromMu  napTaepaMu. OH TIpeKpacHo
MOHUMAJ, YTO B OTHOLICHHSX C EBpPONEHCKUMHU
CTpaHaMU MPOUCXOAAT YaCThIC 0OMEHBI nocjiaMu, u
yepe3 HUX yKpemiercs apyx0a, a  Kymmsl,
NpeANPUHIUMATEH, KOTOPbIE BHOCSAT OOJIBIION BKITa
B pa3BuUTHE O00EMX CTpaH, CO3AAIOT OOJbIINE
BO3MOXXHOCTH, M 3TH COOBITUSI IIPUYMHON Pa3BUTHA
o0enx ctopoH. C 3TOH IEeNbI0 OH BOIIEN B HCTOPHIO
KaK MHPOBOH JIMJEP, IPOTIHYBILUH PyKY IpYy>KObI U
COTpYJHHYECTBA C MyCyJIbMaHCKOro Bocroka Ha
3aman ¥ yCTpaHWBIIMHA HEBHIWMYIO CTEHY MEXIY
Bocrokom u Marpubom. B nmucemax ykazaHo, 4TO
BoOMHCTBO CTpeMMIIOCH YKPENHTh M TapaHTHPOBATH

 Caxubkupan u erumerckue cynrambl-/ Hapommas Boma, 20
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npaBa KyILOB M IOOWIPJIO KOPOJEH K 3TOMY JUIUIOMATAM TOFO BPEMEHU II0KA3bIBAET, YTO

JIOCTOMHOMY JAeny. B counHeHusx Takke BUJIHO, 4TO
OH OBLT CTOPOHHMKOM MHpa, MHPa U COTPYAHUYECTBA
B MEXIyHapOJOHBIX OTHOUICHHSX, a caM OBbLI
HHUIIMATOPOM  3TOM  Benukod  pabotel. OH
HEOJHOKPATHO NpPU3bIBAJl E€BPOIECHCKUX KOpOJIEH U
BOCTOYHBIX  IpaBUTENEd K  HKOHOMHUYECKOMY
COTPYIHUYECTBY, CTPEMMIICS PEIIUTh 3TOT BOIPOC HA
BBICIIEM YpOBHE W O(OPMHUTH OSTH OTHOLICHHS
HOCPEACTBOM JIOTOBOPOB.

Kpartkoe cogep:xxanue.

CaxuOKkupaH TONHSI HAyKy IUIUIOMATHH [0
YpOBHS HCKYCCTBA, 3 37O, 0E3yCIIOBHO,
MOJIOKUTENBHO — CKAa3aJloCh HAa  MEXKIYHApPOJHBIX
oTHOUICHUsIX. Be100p HanboIee MoAX0IAIIMX My Tel B
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its composition using IR spectroscopy, electron microscopy and X-ray phase analysis based on X-rays.
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Introduction

Sulfur-containing concrete is a thermoplastic
composite concrete composed of modified sulfur and
fillers. This study focused on the characterization of a
new aerated concrete developed as a sustainable
construction material. It is made from industrial waste
technical sulfur, fly ash, sand, modified with
modifiers and active fillers. Organic matter is used as
a chemical modifier, added as an additive to cheap
industrial products, new sulfur concrete is a stable

Doi: éos¥® https://dx.doi.org/10.15863/TAS.2023.05.121.24

product that can compete with Portland cement. A
series of characteristic analyzes including elemental
analysis method, IR spectroscopy, X-ray diffraction
and phase-resolved X-ray absorption spectroscopy
were carried out to confirm the polymerization of the
sulfur produced by the experiment. In addition,
mechanical testing, structural analysis and electronic
scanning. Microscopic studies are evaluating the
effectiveness of this new sulfur concrete as an
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environmentally friendly sustainable construction
material.

Portland cement requires limestone to be heated
in a kiln at temperatures above 1400°C for several
hours to form clinker materials. Burning fuel for kilns
and converting limestone into calcium oxide,
releasing carbon dioxide, produces about one ton of
carbon dioxide per cement, accounting for 5% of the
world's anthropogenic CO. emissions [1, 2]. Unlike
conventional cement production, sulfur-based cement
production does not rely on high energy or direct
carbon dioxide emissions [3-5]. In addition, sulfur is
in excess globally. Sulfur is the third most common
chemical element in petroleum at concentrations
greater than 10% and is subject to environmental
limitations in oil and gas processing [6]. Thus, there is
a large amount of sulfur as a product of these
processes. In addition, since sulfur itself is a by-
product of industrial production, the amount of carbon
dioxide emissions can be reduced by using sulfur-
based concrete.

Sulfur-based concrete is a thermoplastic
component of mineral aggregates and sulfur. Studies
using elemental sulfur show that it has serious
durability problems such as freeze-thaw cycles [7]. To
form sulfur, sulfur and aggregates are mixed while
hot, and upon cooling, the liquid sulfur binder in
concrete products is initially converted to monoclinic
sulfur (Sh). As we continue to cool, the material
transitions to a solid phase as it transitions to rhombic
sulfur (Sa), which causes the material to shrink.
Therefore, in order to increase the durability of sulfur-

based concrete, chemical modifiers that polymerize
sulfur were added [8]. This modified sulfur concrete
is known as polymer sulfur concrete (POB). It can be
used as a building material due to its excellent
resistance to acidic and saline environments. Also,
these binders effectively stabilize contaminated soil
and nuclear waste [9,10,11]. Unlike traditional
hydraulic cement concrete, sulfur concrete does not
need water and can reach full strength in just a few
days, compared to up to 28 days for conventional
Portland cement concrete. Several organic chemical
modifiers have been developed to efficiently
polymerize sulfur.

Experimental method

The raw materials necessary for sulfur concrete
are prepared. First of all, we pay attention to the purity
level of substances. at first the sulfur dissolves and
over time turns to a sticky yellowish-brown state. As
a modifier, an aromatic compound, which is an
organic substance, is added directly to the dissolved
sulfur phase. The resulting mixture is heated at a
temperature of 160-180 C for 45 minutes with stirring.
This reaction results in a slight decrease in the
viscosity of the mixture medium and a dark yellow
product characteristic of copolymers of aromatic
compounds with sulfur. Then we add ash as an
additive, add sand as filler to the resulting product,
mix thoroughly for 10 minutes. Pour the resulting
mixture into a mold and leave for 45-50 minutes to
cool. We examine the obtained sample in the IR
spectrum.
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Figure 1.

In the IR spectrum of modified sulfur in the range
of 2850-1470 cm™ there are absorption lines
confirming the presence of —CH»- groups and in the
region of 1650 cm™ there are absorption lines
confirming the presence of the -C=0 group in the free
state. In the IR spectrum, there are absorption lines in

the region of 3400 cm™ corresponding to —OH groups.
Deformation vibrations of all active -SN-O— groups
appear in the form of strongly absorbed lines in the
range of 1400-1465 cm™. The presence of groups with
sulfur S=0 and S-N in the range of 2343-2688 cm™,
a broad intense peak in the regions of 1200-1100
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cmt, 1040-1060 cm* confirm compounds containing According to its composition, sulfur concrete
sulfur. belongs to the category of special concrete. The
In addition, in IR-spectroscopy, narrow lines of national standard GOST P 59613-2021 is important in
low intensity appear in the regions of 1060 cm™ and the design and preparation of technological
1015 cm, which contain bonds of the sulfur- documents of sulfur concrete, as well as in the
containing compound. When examining the IR construction work and in determining the quality of
spectra of modified sulfur, intense groups —SN»-O- in the finished material.
the dimer state with indices of 1400-1440 cm™ are
visible (Fig. 1).
Table 1. Compressive strength for sulfur polymer concrete samples
Ne Time, Day Average compressive strength, MPa Standard deviation, MPa
1 3 33,25 0,16
2 7 37,62 0,67
3 14 39,43 2,23
4 28 41,33 0,98
Material synthesis fillers of suitable size. Electron microscopy shows
In the production of sulfur concrete, it is elemental sulfur and fly ash particles, irregularly
necessary to prepare fillers in advance. The calculated shaped particle sizes (micron diameter or less) and
ratio of the mixture was 58% sand, 12% ash, 29.8% spherical shapes of fly ash particles (Figure 2). At the
sulfur and 0.2% organic modifier (Table 1). Fly ash is initial stage, filler products and organic modifier are
used in conventional cementite concrete for its mixed and heated at a temperature of 170-180 °C for
pozzolanic reaction, which can reduce the carbon 2 hours. To reduce the particle size, the materials were
fixation of the product, in sulfur concrete (along with combined with elemental sulfur and processed
sand) fly ash is used to provide potential reaction sites through a 1 mm long flow mill. Then the mixture is
for polymerization and as a filler in the composition. heated and stirred in the molten state at 135-145 °C
Also, the addition of ash to sulfur concrete is for an hour and poured into molds for cooling. The
beneficial in improving the strength due to the average density of solution samples was 2282 (+ 41)
rounded shape of the mixture and the presence of kg / md,
Table 1. Sulfur concrete mix ratio
Oxide Sulfur Sand Fly Ash Organic modifier Total
mas.% 29,8 58 12 0,2 100
JNeKTpoHHOE n3o6paxkeHune 6
T om
Figure 2. X-ray diffraction pattern of sulfur-containing concrete
L]
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Figure 3. Shows the x-ray phase analysis diffractogram of sulfur-containing concrete. It can be seen from the
X-ray diffraction image that sulfur concrete contains S, SiO2, CaCOs3, CaSiOs, Al(SiO4)(OH)2 molecules.

Table 2. Below contains data on absorption peaks of sulfur-containing concrete in X-ray phase analysis.

Ne 2 theta scanning | Pics[cts] FWHM d distance between | Density of I-
angle[20°] left[20°] planes [A] peaks
1 20,9291 1152,26 0,0951 4,24110 26,82
2 23,1432 2619,77 0,1398 3,84013 60,97
3 26,7030 4296,72 0,0883 3,33572 100,00
4 27,5641 4247,18 0,06130 3,23348 98,85
5 27,8072 1068,75 0,1858 3,20572 24,87
6 39,5710 4245,56 0,0550 2,27563 98,81
7 75,7682 1162,20 0,0833 1,25442 27,05
When calculating the particle size of sulfur is calculated according to the values given in the
concrete according to the Debye-Scherre equation, it formula. Example:

d=KI / bcost d=0.94*1.54178 / 0.951*0.2=76.19

Table 3. Calculation of the particle size of sulfur concrete according to the Debaya-Scherre equation:

Ne 2 theta scanning | FWHM left[20°] average size of | d(nm) average
angle[20°] d(nm) crystals
1 20,9291 0,0951 76,19
2 23,1432 0,1398 51,83
3 26,7030 0,0883 85,25 84,14
4 27,5641 0,06130 118,21
5 27,8072 0,1858 39,00
6 39,5710 0,0550 131,7
7 75,7682 0,0833 87,30
It was calculated that the average particle size catalytic cracking of petroleum and petroleum
d(nm) of sulfur concrete is equal to 84.14 according to products was characterized. As the production of
the Debye-Scherre equation. sulfur concrete relies on an inexpensive chemical
modifier (i.e., a by-product of processing plants), this
Summary: In this study, a new sulfur concrete material can be a practical and cost-effective solution
using sulfur, fly ash and industrial additives during the for a sustainable construction material.
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MORPHOLOGICAL AND MOLECULAR CHARACTERIZATION OF
ALTERNARIA ALTERNATA

Abstract: Alternaria alternata diseases, it is important to improve the current techniques to identify this species.
Alternaria is a dictyosporic genus of the family Dematiaceae, order Hyphomycetes, Fungi Imperfecti. The genus was
established in 1817 by Nees, with A. alternata (originally A. tenuis) as the type species. Initial events in the infection
process caused by fungi in general, as well as by A. alternata, are spore adhesion to the cuticle and directed growth
of the germ tube on the plant surface. Although it is known that there is a quiescent phase in the life cycle of Alternaria,
it is not entirely clear whether the ungerminated or the germinated appressorium represents the quiescent stage.
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Introduction by the creation of conidial chains six to 14 conidia in

Black spot is caused by Alternaria alternata in length and the growth of multiple secondary, and
numerous fruits and vegetables around the world. It is occasionally tertiary, chains two to eight conidia in
a dormant fungus that develops during fruit cold length based on the sporulation habit of single-spored
storage and becomes evident during the marketing colonies. Chain branching occurs in a sympodial
period, resulting in significant postharvest losses. To manner via secondary conidiophore extension from
manage Alternaria alternata infections, present distal terminal conidial cells and subsequent conidium
approaches for identifying this species must be production. Small conidia (20-50 um long) are a
improved. Alternaria is a dictyosporic genus in the distinguishing feature of this species. Unambiguous
Dematiaceae family, Hyphomycetes order, and Fungi identification and classification of A. alternata has
Imperfecti. Nees created the genus in 1817, with A. always been difficult, which is why some authors
alternata (formerly A. tenuis) as the type species. concluded that all plant pathogenic Alternaria species
Several attempts have been made to identify and are in fact A. alternata and proposed differentiating
discriminate this species utilizing morphology, them by using the term pathotype based on host
physiology, metabolic profile, coding area DNA specificity.

sequences, DNA molecular markers, and a
combination of two or more of the aforementioned
approaches.

Most isolates produce colonies larger than 70mm
in diameter after 7-10 days.A. alternata is identified
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Pic.1 Alternaria alternata morphology. (A) Colonies of A. alternata growing on
potato dextrose agar. (B) Conidial chains and chain branching of A. alternata

Spore adherence to the cuticle and directed
growth of the germ tube on the plant surface are the
first events in the infection process produced by
fungus in general, as well as A. alternata. Apical
deposition of wall glycoproteins and carbohydrates
such as chitin and glucans cause germ tubes and
hyphae to elongate. These components are formed
into microfibrils during fungal apical expansion as a
result of hydrogen bonding and cross-linking of
neighboring polysaccharide chains. Melanin is
another small component of Alternaria hyphae.

These fungal sheaths, which are associated with
the germ tube of many fungi, are thought to mediate
adhesion and infection court preparation. Conidia
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germinate on the surface of the host tissue, forming a
germ tube and an appressorium. The germ tube is a
specialized structure that differs from fungal
mycelium in that it often grows just a short distance
before differentiating into an appressorium. A specific
narrow hyphal strand termed the penetration peg
emerges from the appressorium and advances into and
through the cuticle and cell wall. Plant penetration
occurs only when melanin (dark pigment)
accumulates in the appressorial cell wall. It appears
that melanin forms a hard structural layer and causes
water absorption by trapping solutes inside the
appressorium.

Pic.2 Alternaria alternata (C) Conidia at x40. (D) Conidia at x100. (Photographs (B) and (C) are a kind gift
from Professor Barry Pryor, Plant Pathology, University of Arizona, Tucson, Arizona, USA.)

Although it is known that Alternaria has a
quiescent stage in its life cycle, it is not totally
apparent whether the quiescent stage is represented by
the ungerminated or germinated appressorium.
Appressoria germinate to create infection hyphae
prior to the commencement of quiescence, according
to experimental findings. In any case, the fungus stops
growing soon after appressorium development and
remains dormant until the fruit ripens.

Each year, postharvest illnesses vary, and a
variety of preharvest conditions influence their
development.  Weather  (rainfall,  temperature,
humidity, and so on), production region, cultivar,
cultural methods (pesticide application, fertilizer,
irrigation, planting density, pruning, mulching, fruit
bagging, and so on), and planting material are
examples of these. These factors may have a direct
impact on disease development by limiting inoculum
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sources or discouraging infection. Alternatively, they
may alter the physiology of the crop in such a way that
disease development occurs after harvest.

Alternaria species is a robust fungus that can
survive in harsh environments. A. alternata can spend
the winter as mycelia and/or conidia in soil, seed,
diseased agricultural debris, or perennial host tissue
such as bark, nodes, and scaly leaves. Some strains
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Introduction

E.V. Rtveladze was born on May 14, 1942 in
Barjomi, Georgia. His father worked in in the town of
Lycania. He provided the food for wounded soldiers
at the front in the sanatorium of the city of Barjomi.
He was a participant of the First World War. He was
not called up for World War Il because of his age.
Rtveladze's house [1, P.160] was located in the source
of nature literally opposite the palace of Emperor
Alexander I11. The dark forest of Barjomi started from
their house. His apartment was large and it was
divided into two. 2 families dwelled there; the
Rtveladzes including Edvard’s parernts and 2 sibling
sisters and one brother were accommodated in one of
the houses while the other part of the house was
occupied by his father’'s bosom friend Nikolai
Kamkadze and his wife Rusudan. Rtveladze also had
a house in Kislovodsk, and his father decides to return
to Keslovodsky. Later Edward left with his mother,
and siblings to visit his father. During these years,
Edward's interest in nature, history, and travel began
to nurture. In 1949, Edward went to the 1st grade of
the 17th school. Then he continued his education of
senior years at the 14th school. In February 1949,
Rtveladze's sister Tamara died of meningitis after
which Eduard's father left for Klukhori, and from
there they moved to Zelenchuk. In August 1950, he

* The book tells about the discoveries of ancient peoples, about the
role of ancient geographers in the history of geographical

Doi: éros¥e! https://dx.doi.org/10.15863/TAS.2023.05.121.26

worked as the head of tea house. Edward's parents
were not educated. His father, Vasily losifovich, lived
in his grandmother's house in mountainous areas in the
late 19" and early 20th century. He used to be
homeschooled by teacher who came from upper
Rachada Kutais. During the winter, he came before
the closure of the pass and left before its opening.
From a young age until the Ottoman rule, he mainly
spoke in Georgian and Svan languages. Later when he
came to Thilisi be learned to speak in Russian but with
a Georgian accent. Mother, Anna Timofeevna,
graduated from the 3rd grade of the gymnasium. In
Nikolaev and Sevastopol, her father Timofey
Yakovlevich Khanin was engaged in repairing
warships. Despite this, Edward's parents loved to read.
His father learned Turkish and Persian when he
traveled to Turkey and Iran. He also spoke Azarbaijani
and Armenian language. In its turn, his mother,
studied a lot depending on the circumstances. She is
an ardent reader of many books. To put in a nutshell,
his while family were simply keen on reading many
books. From a young age, Edward read a lot of
scientific literature and books on geography. He was
interested in traveling and discovering new lands.
When he was in the 8" grade, He read all books on
geography in all libraries of Kislovodsk. Back in the
years, upon reading the book** Articles on the history

discoveries. The reader will get acquainted with the ancient
civilizations of the Middle East
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of geographical discoveries. Vol. 1 by Joseph
Magidovich he made a draft roadmap of his own. This
man included the drawings of all the mountains and
surroundings of Kislovodsk. One day he reached to
Byzantine monastery with his peer friends. He also
reached the Upper Khasau and Harbaza Rivers, as
well as the upper Malki River. Later he got to
Kirtikaush and gorge of Baksaka, passing another
impassable pass. In his teens, passing through
Marinsky he reached to the Klukhor pass. Over time,
Edward began to have an interest in books on history
and archaeology. From geography, he became
interested in archaeological excavations. In 1958,
Edward independently conducted archaeological
excavations together with his classmates and close
friend Vladimir Bagdasarov. Later he worked as a
translator in Egypt (Egypt). Then he worked for many
years as the head of the library of the Academy of
Sciences. On July 27, 1962, E.V.Rtveladze [1, P.19]
arrived in Tashkent and found a place to reside to at
Victoria Dolinsky's. He intended to be enrolled at
university. At that time, the state exams began on
August 1. At the Faculty of History, exams usually
were taken in 4 subjects: history, foreign language,
oral and written literature. He passed the first 2 exams
with "excellent" in history and English, but he failed
to pass the 4" exam in literature. As he said he poorly
conveyed the novel of "War and Peace" by Leo
Tolstoy. He learned the news of getting “satisfactory
grade” from the subject from Dina Sidorovna, in its
turn, it turned out be said by Lyala (Lidiya Bukinich-
his would be wife). It is known from the memoirs of
the scientist that the associate professor of the Faculty
of Philology Malakhov, who took this exam said these
words cunningly. "Your handsome Georgian failed
the grammar exam. If he can't pass the oral literature
exam with flying colors, he won't be able to achieve
entrance points”.

As English people say “forewarned is
forearmed”. Thus, he immediately rolled up his sleeve
and made a hard effort not to flunk the test and did his
best to the one of those chosen ones. Luckily, he
managed to pass the test successfully. At that time
there were a number of categories for students, he had
a choice between 2 years of experience or service in
the army. But during the first 2 weeks of study after
enrollment, the cotton picking season began, many
students were mobilized to pick cotton. Edward's
mentor Mikhail Evgenevich Masson played a great
role in his life. Only Junior and Senior year student
archeologists sent to Old Marv for the university's
field archaeological practice from mid-September to
early November under the auspices of Masson. It was
followed by a cotton picking season. But for him, the
year of freshman began in a bit different way. He
could not go to either field practice or cotton picking.
Prior to his departure to Southern Turkmen
Archaeological Complex Expedition (STACE- 1946),
being suspected of cecum in a Persian language lesson

Edvard was hospitalized to Tashkent Medical Institute
by his course mate. 3 days after the operation, he was
discharged from the hospital. Having lagged behind
the course, he bought a ticket to Kislovodsk and
arrived at the airport. Unfortunately, since the visit of
the delegation headed by Khrushchev to Tashkent was
expected, planes flying in all directions were
temporarily postponed. Due to heavy delay in his
flight he reached home early in the morning. Edward's
young body quickly recovered after two weeks, he and
his friend Rudik participated in archaeological
excavations in the vicinity of Kislovodsk. On
November the 10th, it was time to return to Tashkent.
Fortunately, his student days were on the verge of
beginning. The Faculty of History used to be located
on the 2nd floor of the shopping center “Orzu”. Before
that, it was located on the site of the current cafe
“Demir”. The dean of the Faculty of History was [1,
P. 34] Abdurakhman Khamrayevich Khamrayev, the
brother of the famous actor Razzak Khamrayev. By
nature, he was a very gentle and kind person. Dean
had a good relationship with Masson. It came handy
for the students of archeological faculty. The dean’s
attitude towards Edward was good enough. From the
1st year he was recommended to the Komsomol
bureau of the faculty. However, Edward left the
Komsomol on his own. After graduation (since then
he firmly believed that membership was not suitable
for him) and even it was written in his memoirs that
he firmly decided to leave the party. The deputy dean
of the Faculty of History at that time was Galina
Barisovna Nikolskaya [1, P.99]. From the first year
she gave lectures to Rtveladze on world ethnography.
Galina Barisovna Nikolskaya was very kind to the
students. She always stretched her helping hand to
students even in the most difficult moments. At the
Faculty of History, students were given discipline
lessons that they could attend special courses in
archaeology at the Department of Archaeology.
Remembering about his student time at the faculty, he
often touched upon the meticulous study of students
and their heavy schedule that made them rush to the
department after hearing a lecture at the history
faculty during academic year. It is quoted in memoirs
that the students often walked along the street of
Uzbekistan that was shrouded with green plants which
was much more pleasant for students. The academic
discipline was given close attention at the Department
of Archaeology. Students were taught historical sites
related to the monuments of the Middle Ages and their
architectural development by S.B.Lunin,
Z.1.Usmanov, G.A.Pugachenkova. One of the most
important areas of work at the Department of
Archaeology was field archaeological practice from
the sophomore year, students went directly to 2
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expeditions: in the fall to STACE* (South original language, especially when comparing

Turkmenistan Complex Archaeological Expedition)
which included old Kesh cities such as Kitab,
Shakhrisabz, Karshi. Many students also had
internships in the summer. During the summer
holidays, they joined the expeditions of other
scientific organizations. The main basis of the
excavations was not only the discovery of various
archaeological findings, but also archaeological
research on other expeditions. It should be noted that,
lectures were given at a high theoretical level by
Tashkent State University scholars and, above all,
members of the Department of Archaeology. The
excellent academic speakers were considered to be
talented research scientists as well. Their reports
included a lot of empirical data obtained as a result of
research. According to Rtvelazde he was happy to
study and listen to their lectures as well as have an
opportunity to subsequently maintain strong creative
ties with them. Teachers were constantly changing in
the department of the Faculty of History: some died,
others left, changed jobs, other young specialists came
to replace them. However, Levisky's death from the
Department of Archaeology shocked Rtveladze and
made him remember about him as a great loss science.
The lecture on "Muslim epigraphy" was delivered by
a famous scientist A.A. Semenov.

Mikhail Evgenovich could not find a
replacement of him throughout Central Asia.
Rtveladze began to study Epigraphy independently.
His mentor Massons ™ reports and practice lessons
helped a lot in the expedition. His first acquisition of
epigraphy was began in 1965, when he went to the
Katta Langar Topographic expedition with Anvar
Bilolov. Masson. He was assigned to go on this
expedition and closely study the epigraphy of the
Muslim world. The lessons of Persian language by
E.A.Kosmina's from the Department of Archaeology
during his the 1% year and A. Raupova's lesson of
Arabic language were of great assistance to analyze
them thoroughly. Rtveladze [1, Pp. 94-110] began
writing his article of “Temur's invasion to the Eastern
Caucasus in his senior year. The book of “Zafarnoma”
by Nizamiddin Shomiy and Sharafiddin Ali Yazdi
helped him a lot in this way. He also made extensive
use of the famous Czech scholar Felix Tauera's
“Kniga pobed” (book of victory). At that time, he read
the original Arabic-Persian written sources. Mikhail
Evgenevich constantly warned him about his belief in
the correctness of the translation, since the copy in
translation was common and several options for
interpretation were recognized. The reason is that the
translation does not reflect the smallest aspects of the

* South Turkmenistan Complex Archaeological Expedition was

originally organized my Mikhail Evgeniyech Masson in 1946. It
had many excavation based on sites and periods and were spread
over many years. It was endorsed by Turkmenistan Academy of
Science

archaeological data and written sources, it is important
to localize a particular dwelling. In the future
translator and scientist Rtveladze repeatedly made
sure that his words in historical and geographical
research were different. Maria Ivanova Malohatova
was a first-class specialist to give them a lecture about
the archaeology of ancient China and Southeast
China. She was also remembered as a woman with
excellent knowledge of the Chinese language by
Rtvelazde. It is mentioned by him that she had an
excellent collection of Han,Tan,Sin and Ming
dynasties. Prof. Yuri Alexandrovich Skvorsov, a
famous geologist who was a close associate of
Prof.Masson walked around Tashkent with his
students and explain the rivers and geological layers.
The subject of Central Asian Anthropology was taught
by the founder of the Department of Anthropology
K.M.Nadzhimov while the history of architecture of
Middle Asia was taught by A.Pugachenkova.
Rtveladze remembers the teachers including
S.B.Lunina, Z.I.Usmanova, G.N.Chabrova who
taught them at the faculty with great gratitude.
Professor of the Department of history and
archaeology M.E.Masson is a high-ranking person
who delivered lectures on numismatics and the
topography of historical figures of Middle Asia. Prof.
Mason delivered the lectures well enough relying
upon the facts. He was really tough to students during
the exam and most of student had to resit an exam
many times. E. V. Rtvelazde failed the exam in the
subject of the topography of the historical cities of
Central Asia and had to resit it twice. For the first time,
he was asked to find 10 errors by giving him a history
of the Tajik people, but it turned out that Rtveladze
found 9 errors. Later, Masson let him pass the
examination successfully as soon as his answer
completely satisfied his requirement. Every year Prof.
Masson delivered the lectures to the freshman students
at the faculty of history to raise their awareness and
interest in the Department of Archaeology. The hard
effort paid off. As time passed, many students would
leave. Those who wanted to connect with archeology
for the rest of their lives would stay. As he said “Many
are invited, but few are chosen”. The ethnic structure
in the Department of Archaeology was different in all
years, as he said there used to be students from
different nations including the Azarbaijanis, the
Armenians, the Georgians, the Dagestanis, the
Bashkirs, the Uyghurs, the Jewish, the Tatars, The
Poles, the Ukrainians, the Russians, the Kazakhs, the
Uzbeks, the Tadjiks, theTurkmens, the Koreans and
there was no confrontation between them at all. It is

* M.E.Masson-(5 December 1897 in Saint Petersbur — 2 October
1986) was an important Soviet archeologist. He was the founder of
the archaeology school in Central Asia and a professor, doctor of
historical and archaeological sciences and member of the Turkmen
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not only scientific interests that connect them all
within a state. Rtvelzade also spoke extensively about
the Greeks. They had been evacuated from
Chernamory, Georgia in Tashkent. After World War
IT they settled down in present “Akademgaradok”.
They have their own party, cultural center even issued
their own newspaper of "Neos domos” "New Way".
The Greeks quickly adapted to Tashkent. According
to Rtveladze, many of the Greeks became highly
educated after coming to Tashkent.

Greek archaeologists Janis Krikis, Kostos
Kauris, K.Kachuris collaborated with Prof.Masson in
Moscow and participated in archaeological
excavations. A number of archeologists from Greek
background completed the Department of
Archaeology of the Faculty of history. Yet, a great
number of them went back to their native country.
Scientific archaeological circle of students (SACS)
was founded by M.E. Masson in 1940 at the
Department of archeology at the Faculty of history.
Rtveladze was elected as a chairman. The meetings of
SACS used to be held firmly twice a month at the
department. During a students™ conference in 1966,
when the earth tremor occurred, some panic-stricken
students wanted to leave the building but they were
rejected curtly by M.E.Masson. Prior to each meeting
of SACS, they made a thorough preparation and
prepared the text of the subjects that were to be raised.
Their lectures were mainly about excavations during
the holidays, including archaeological excavations
that took place in Kyrgyzstan and Kazakhstan. Each
of SACS meetings solemnly passed [3]. During the
meeting, the chairman of the circle Rtveladze used to
sit next to M.E. Masson. While Rtvelazde was on the
right side, Prof. Masson was on the left. The students,
teachers and invited guests were seated in front of
them. M.E.Masson gave questions to the one who
delivered lectures expressed his pure opinion on
shortcomings and advantages of the lecturer but never
interrupted a meeting. SACS's meetings were attended
by many famous scientists with their lectures. A mural
newspaper was "the Archaeologist" [4] began to be
published. In the circle, various events and
anniversaries, celebrations, scientific conferences
were held. Students were actively engaged in all
activities. They also issued a special badge for
honorary participant of SACS, which was the first
time worn by M.E.Masson on the 25" anniversary of
SACS. He wore this badge for the rest of his life.
Rtveladze served as chairman at SACS for 4 years. In
his final year, he had to write a diploma and asked
them to elect another chairman but Masson got angry
when he learnt about it. Rtvelazde mentioned other
appropriate candidates at the faculty such as
G.Afanasev, Gulyamov, E.Kudryasov, Sh.Pidayev for

that position. Later, M.E. Masson agreed and elected
another chairman in1967. Rtveladze's collection of
artistic and cultural materials on architecture,
numismatics, ethnography relating to Central Asia
were largely based on his lectures delivered by his
mentors and teachers at the Department of
Archaeology due to a loss of teaching aids. He knew
all ins and outs about the lectures delivered by his
mentors and teachers, even some of his drawings in
the synopsis he wrote during his student days are still
being preserved. He never stopped seeking and
receiving knowledge. To improve his knowledge, he
read a lot of scientific literature. He worked in
scientific registries in prestigious cities around the
world; Italy, America, France, London (Royal Society
of Association). Rtveladze mentioned about the
wonderful features of libraries in Tashkent in his letter
to Pugachenkova. Furthermore, paid a visit to the
library named after A. Navoi [7, Pp. 28-34] and library
under the Tashkent State University. Mostly he loved
to visit there during the winter time and spent his
whole day there reading many books since these
libraries held large amount of foreign scientific
literature.

M.E.Masson and G.A Pugachenkova also set up
their own library at their humble abodes where their
students were allowed to read within 2 hours, but
books were not allowed to checked out. One day,
when Rtveladze asked Masson to take one of the
books to read at home, he was rejected at once and was
received a reply from Masson in the following manner
below “what will be the fate of the book if you get
stuck under a tram or a car on the way home?" Years
later, Rtveladze managed to establish his own
personal library and it was composed of the books he
bought during his student time as well as his spouse,
Lydia Lvovna's book resources. The number of books
in his personal library increased significantly within a
short period of time and they did not fit to the shelves
and even the tables and floors in his study become
cramped full with books from his personal library. But
M.E.Masson, L.I.All the books that Rempel and other
scholars collected in their personal library turned out
to be discarded after their deaths, except some of them
that were placed under the protection of the NPU [1,
P.47] memorial while others were sold.

In 1963 Rtveladze took part in the excavation of
the Old Marv when he was a sophomore student [2; 5,
Pp. 119-130; 6, Pp. 339-351]. He was early to go on
an expedition and was the last to return home after
expedition. There was not a tiny space in old Marv that
has not been excavated by him. In September 1963,
when he returned from Keslavodsk to Tashkent M.E.
Masson summoned Rtveladze to his house and gave
him 1,000 soms to cover the expenses of expedition.

Philadelphia, USA

144

2 Clarivate
Analytics oo



ISRA (Indiay  =6.317  SIS(USA)  =0912 ICV (Poland)  =6.630

. ISI (Dubai, UAE) = 1.582 PUHIL (Russia) =3.939  PIF (India) =1.940

Impact Factor: g\ australia) =0564 ESJI(KZ)  =8771  IBI (India) = 4.260
JIF = 1500  SJIF (Morocco) = 7.184  OAJI (USA) = 0.350

References:

Rtveladze, E.V. (2014). Remembering the Past,
Volume 11, (p.160). Tashkent: "San'at".

(n.d.). Oral history. PhD Norgobilov T.X.
(Scientific employee of the State Museum of the
history of Uzbekistan).

(n.d.). Oral history. PhD Gorin L.M. (Institute of
art studies, Academy of Sciences of the Republic
of Uzbekistan.

(n.d.). Oral history. PhD Aripdjanov O.
(Scientific employee of the State Museum of the
history of Uzbekistan).

Norkobliov, T.H. (2018). The main directions of
studying of Bronze Age monuments of South
Uzbekistan in 90 years of XX- early XXI

centuries. Asian Journal of Research, 2017-
2018, Ne 12 (12), pp.119-130.

6. Norkobliov, T.H. (2020). Basic Views On The
Emergence And Development Of Agricultural
Crop In Southern Uzbekistan. The American

Journal

of Social

Science and Education

Innovations, 2020, Ne 2, pp. 339-351.

7. Sagdullaev, A.S., & Rtveladze, E.V. (1983). In
the land of golden fire. Tashkent.

8. Rtveladze, E.V. (1986). the wall of Darband of
Bactria. Social Sciences in Uzbekistan, Ne 12.

9. (1982). Articles on the history of geographical
discoveries. Vol. 1 by Joseph Magidovich.

Philadelphia, USA

145

2 Clarivate

Ana lytics indexed



ISRA (Indiay  =6317  SIS(USA)  =0912  ICV (Poland)  =6.630
. ISI (Dubai, UAE) = 1.582 PUHII (Russia) = 3.939 PIF (India) =1.940
Impact Factor: g\ australia) =0564 ESJI(KZ)  =8771  IBI (India) = 4.260
JIF = 1500  SJIF (Morocco) = 7.184  OAJI (USA) = 0.350
Issue Avrticle

International Scientific Journal
Theoretical & Applied Science

p-ISSN: 2308-4944 (print)  e-1SSN: 2409-0085 (online)

Year: 2023 Issue: 05  Volume: 121

Published: 17.05.2023  http://T-Science.org

SOI: 1.1/TAS DOI: 10.15863/TAS

Oydina Bazarova

International Islamic Academy of Uzbekistan
Master’s student

+998941563217
oydinabazarova@gmail.com

THE WORK OF MAHMUD IBN SULEIMAN KAFAVI «KKATOIB» IS AN
IMPORTANT BIOGRAPHICAL WORK

Abstract: this article is devoted to a brief coverage of the life of Mahmud ibn Suleiman Kafavi and the scientific
significance of his work “Katoib”, in which it is mentioned instead of studying the scientific architecture of the
scholars who lived and worked on the territory of Movarounnahr. In addition, the article also contains brief
information about the biography of Kafavi and the components and manuscript copies of the work “Katoib”.

Key words: Kafavi, Katoib, scholars of Movarounnahr, mutasavufs, fagihs, figh, kalom.

Language: English

Citation: Bazarova, O. (2023). The work of Mahmud ibn Suleiman Kafavi «Katoib» is an important biographical

work. ISJ Theoretical & Applied Science, 05 (121), 146-149.
Doi: &os¥e https://dx.doi.org/10.15863/TAS.2023.05.121.27

Soi: http://s-0-i.org/1.1/TAS-05-121-27
Scopus ASCC: 1200.

Introduction

Conducting scientific research on the study of
the scientific heritage created by our great ancestors,
who founded the era of the scientific and educational
renaissance, and which still amazes the enlightened
world today, continuing the traditions of scientific
directions and schools [13, p.5] created by them, are
among the urgent tasks of today. In this regard, the
work of Mahmud ibn Sulymon Kafavi “Katoib " is
also of great importance. This is because this work
contains information about biographies of more than
two hundred mutasavwuf and fagih scholars who grew
up in the territory of Movarounnahr, about the
scientific heritage left by them. And samples of the
fatwas issued by the jurists of Movarounnahr were
also given.

The original name of Kafavi, considered one of
the famous scholars of the Ottoman era, is Mahmud,
and kunyasi is Abul-Fazl. His father was Haji
Suleiman ibn Abdi Kafavi. Muslihuddin Mustafa al-
Arifiy [5, p.392] (d. 1018/1609), the full name of his
mentor Kafavi was given by Abul-Fazl Mahmud ibn
Al-Hajj Suleiman ibn Abdullah al-Kafavi. Sources
that provide information about Kafavi's biography do
not provide much information about his family.
Sources cite a narrative related to the birth of the

Shroud. One day, Haji Suleiman Efendi, Kafavi's
father, dreamed, in a dream, a Sinop located in the
south of the country was shown to him as a paradise
place, he set a flag in the heart of the city of Sinop,
and after that he woke up from excitement and
realized that this was a dream. Saladin, a synopist,
went to the Master and told him about his dream. And
Saladin Khoja gives the good news that his son, not
his own, will go to the Synop, where he will do much
more useful things for his religion and
nationality.After that, Haji Suleiman Efendi
immediately married, and from this marriage a son,
Mahmud, was born.[4, p.302]

The sources do not clearly indicate the date of
Birth of Kafavi. And the birthplace was the city of
Kafa (now Feodosia), which at that time was the
sanctity of the Ottoman Empire and today is located
on the south-eastern coast of the Crimean Peninsula of
Ukraine.

From Kafavi's own words, we can understand
that he also had a brother. He is appointed as mudarris
to the Mullah Ghurani Madrasah at the age of thirty-
five in the year 961/1554. Then,in order to receive a
blessing, and say goodbye, Sheikh Abu Bakr, who was
a close friend of his father, goes to visit Kafavi and
explains this process as images: “I, my father, my
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brother and a friend, went to visit Sheikh Afandi.”
although he does not name it, at this point we can
realize that he has a younger brother. [5, p.392]It was
at this time that Kafavi was also nicknamed Sheikh
Efendi Abul fazl. [4, p.302]

After being appointed as a mudarris to the Molla
Ghurani madrasah in 961/1553, he is married to a
daughter of a famous and respected merchant from
Sinop, Haji Ali, named Holisa. [4, p.302]

The primary and middle part of Kafavi education
is received in the native city of Kafa from here
teachers, and there is not much information in the
sources about this period of his education.

In order to continue his education in 949/1542,
his mentor and close friend of his father Sheikh
Abubakir Kafavi (d. 962/1555) came to Istanbul
together. The King of the amorrhites (d. 983/1575),
Ma'lul Amir Efendi [5, p.392] (d. 963/1555), From the
most famous teachers of his time, such as he took
lessons in various Madras for twelve years until
961/1554[4, p.302]. In addition, he also learns from
teachers such as Ahmad Shamsiddin Efendi,
Abdulkarimzadeh Mahmad Efendi, Red Mulla
Abdurahman Efendi, Muhammad ibn Abdulgadir
Efendi in Kazizoda. Kafavi was born in 959/1551-52
to his mentor, Mollul Amir (died in 963/1555) was
granted as an official. After improving his
qualifications in his hands, Mulazamet, by his method,
served as a manager at the Mullah Ghurani madrasah
in Istanbul, the first place of service for a fee of twenty
coins. He was later appointed judge of Livadia and
Pravadi districts with a salary of forty-five akcha.
Then, one after another, sources excavated in
Gallipoli, Akgirman, Kafa and Sinop sanjaks note that
his hometown of Kafa was assigned to a pile task
several times. Kafavi will come to Istanbul in the
980/1572 year after the completion of the judge period
in Kafa. [5, p.392] He strongly wanted to be a Sinop
judge, perhaps this was caused by his father's dream,
which he had seen before at birth. But in the
meantime, two years of time had to wait for the
appointment to a new task. Appointed judge of Sinop
sanctity in 983/1575.After serving three years, when
his term of office ended in 986/1578, the reason for
the deterioration of his health would retire. Having
bought a Hill told in his father's dream, he built a
mosque there along with farm facilities.After that,
Darwinian began to lead a life. After the prayer of
Israq in the mosque he built, he began to teach his
disciples Hadith-i sharif and tafsir.

It is assumed that Kafavi taught hundreds of
disciples both during the mudarris era and during the
peerage and during his retirement. But only about two
of them have information reached. The first of them is
Muslihiddin Mustafa Arifiy (WAF. 1018/1609) is.
The full name is Muslihuddin Mustafa ibn Al-Hajj
Hasan ibn Al-Hajj Ramazan ibn Fathullah al-Arifiyah.
[4, p.302] Another disciple of Kafavi Hussein Efendi

(WAF. It is 1010/1601). His full name is Husayn ibn
Ibrahim al-Kafavi.

Various dates are listed in the sources about the
date of Kafavi's death. But the most reliable among
them is the date of bringing his disciple Muslihiddin
Mustafa, close to the truth. This is what the work
“Zuhru'l-orifin " says in this regard:

...In the 989th year of emigration, you decided at
the sixty ends of your life. On the third day of Mohi
Ramadan, the mercy of the truth and the paradise of
Naim was made. Inna lillahi va inna ilayhi raji'un.
Sheikh Mirzo Efendi read prayers and mehrobi was
buried opposite the mosque's Hall. May the mercy of
the Lord reach his heart. [4, p.302]

According to the statement of Muslihiddin
Mustafa, Ramadan 989/1581 will pass through the
universe on the third day of the month, on Sunday at
the age of sixty-three. And the soul of the Prophet
(peace and blessings of Allah be upon him). 990/1582)
reads. The tomb is in front of the mosque in Sinop,
which he built.

Kafavi's work, which has come down to us, is
undoubtedly his “Katoib”. In the preface to the work,
the author clearly cited both the name of the work and
its own name. In addition, it is a yan argument that the
author of the work is clear that no sources have been
found in biographical and bibliographic sources that
point to the fact that the work belongs to another
author and not to the Kafavi. [5, p.392]

It is not known exactly from what date Kafavi
began to write this work, but it is known that he began
to write at the time of the judge. In the early years of
its entry into this work, the writing of the work would
cease for a while, causing employment with judge
activities and other political issues, and it was
completed in 985/1577 by writing in Synoptic
sanction. [5, p.33]

As a reason for writing his work in the preface to
Kafavi “Katoib " says the following:

In the cities where we judge, in our free time we
had evening conversations with representatives of the
people of Science who came out of the people, and in
our beautiful days we shared with them the fruits we
picked from the branches of the trees that grew in the
fields of science. When it comes to the fagihs and
Islamic greats, the word is based on Hanafi imams and
the views they have with them. As for what has been
said about this, most of the listeners are unaware of
who our imams are dealing with, unable to distinguish
domla from the disciple, mukallid from Mujtahid.
Alalkhusus | felt the need to write a stratification of
respected scribes, Mufti and veterans. On top of that,
to put the biographies of our scholars, muftis, veterans
and jurists of the Aydin and taahhirin period into a
certain system the messenger (p.b.u.h) of our sect
Imam Azam rahimahullahi along with the silsila, |
have collected stories about them from the sheikh
about their interesting issues in fatwa books and about
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the sheikhs mentioned as prominent scientists and the
famous masochists of our time... [5, p.32]

Mahmud ibn Suleiman al-Kafavi himself divides
the work into six parts, which are called “Unvon”,

“Burhan”, “Arkon”, “Sultan”, “Katoib” and
“Khatima”. The content of these sections is as follows:
“Unvan” (title)

This section is a preface to the work and in it the
fall and duties of the Sharia, which began with our
Prophet, and which gives the Sharia a sequence of
reaching companions, tobeins, taba’-tobeins and
mujtahid imams. It then connects this path through the
Imam-i Azam and his disciples until his time. [5, p.41]

Burhon

In this section, too, the author does not mention
biographies of people, but about the science of
jurisprudence and substantiates why “figh”, “Tafquh”
and “fugaho”are needed. [5, p.46]

Arkon

In this section, the author touches on many other
issues. "The issues related to the foundations
(Arcanes) of our religion will be explained within the
framework of the Hanafi sect. The revelation of the
foundations of religion, that the first “judge” and
“Judge” is Allah alone, and that wisdom and various
Sharia judgments have been established for the benefit
of men, so that people can mature by following them,
and that the Sharia is sent from the divine, and not
from the own needs of the prophets. Thus, it connects
the foundations of religion to the first man, to the first
prophet, and to Allah through it. [5, p.58]

Sulton

In this section, the author presents, among other
topics, the Prophet (PBUH) Allah writes that after
Taolo he is Sultan in religion/Sharia. This is evidenced
by separate verses and hadiths. Allah reminds them of
the religion which has been revealed to them from the
way of life, and that they have fought in this way, and
that they have established their right among the
people, and that they judge and arbitrate them, and that
they have appointed Amirs and judges.. [5, p.128]

Katoib

The author also divides this part himself into four
parts:

Katibatu'l-Ashab:  this  section  describes
biographies of twenty-two companions. [5, p.225]

Katibatu't-tobein: this section mentions forty-
four fagih tobeins. [5, p.225]

Katibatu'l-mujtahidin: this section talks about
thirteen mujtahid imams. [5, p.328]

Katoibu a'l-aimma al-Hanafia: this section is the
main section of "Katoib"and consists of twenty-two
books. The author cites in these twenty-two books the
biographies of five hundred and sixty-one (561) faqih,
one hundred and thirty-seven (137) mutasavuf, a total
of six hundred and ninety-eight (698). [5, p.392]

Conclusion

This section says what is the purpose of writing
“Katoib”, that for a long time there was an intention
to write such a book, but the reason that the service
tasks did not allow it, began to write this book later.
And at this time, he says that he is older and has
reached the age of sixty, regrets that he left his youth
behind. With the phrase “aglumul-ahyor”, he marks
the end date of the work (985/1577) and completes his
book. [5, p.529]

To date, about 50 existing copies of manuscripts
have been identified in the World Funds of “Katoib”.
Many of them, that is, more than 20 copies are stored
in several manuscript funds of Turkey.

Two handwritten copies of the work “Katoib”
are also kept in the fund of the Institute of Oriental
Studies named after Abu Rayhon Beruni. In addition
one muntahabi was also preserved, it was moved in
1237/1821. The number of sheets is 40 and consists of
18 rows.

The full part of the work was published in two
editions, one in Istanbul and the other in Beirut.

Istanbul edition: This edition of "Katoib" was
prepared by a team consisting of Saffet Kose, Murat
Simsek, Hasan Ozer, Huzeyfe Jeker and Gunes
Ozturk. The work was published by Irshad Publishing
House in Istanbul in 2017 in four volumes. According
to the introduction, during the preparation of this
publication, the copy registered with the number 1381
in the Fayzullah Effendi section of the National
Library of Turkey, the copy registered with the
number 1112 in the Koprulu Library, and the copy
registered with the number 3048 in the Fazil Ahmet
Pasha collection of Nuruosmaniya Library based on
registered copies. [5, p.17]

Beirut Edition; This edition of the work was
prepared for publication by Abdullatif Abdurahman
and was published in two volumes by the Doru'l-
Kutubi'l-ilmiyya center in Beirut in 2019. In the
preface of the book, only the first and last pages of the
single copy used as a basis for research are attached.
In 2020, the critical text of the second part of the work
was published by Mustafa Yavuz in Istanbul. [3,
p.186]

In 2020, a critical text of the second section of
the work was published in Istanbul by Mustafa Yavuz.
[6, p.120]

Based on two copies, which are currently kept in
the Fund of the Abu Rayhon Beruni Institute of
Oriental Studies, O. Work is underway to prepare
another edition of it by a team of researchers led by
Kariyev. It is also expected that the Uzbek translation
of the parts given by the scholars [12, p.4540] of
Movarounnahr [11, p.560] will be published, which
came in the work” Katoib.
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Introduction

It is difficult to imagine a modern society that
would not realize the role and importance of
specialists and employees of the institution in solving
current problems. It is the personnel who solve and
create the most important prerequisites for the further
development of this or that institution.

Despite the mass education, the sphere of culture
of soviet society has always experienced a lack of
qualified personnel. A characteristic feature of the
soviet system of government was that the system of
culture management was carried out both through
state bodies and public organizations and directly
along the party vertical [1].

Almost all the problems and costs of the former
soviet system and the organization of the cultural
process are associated with the level of training of
personnel and specialists for the cultural sphere.

Under the soviet system attempts by the state to
somehow reanimate the lifeless basis of the culture of
soviet society and soviet man in the first half of the
1980s involved the implementation of reforms of
general education, secondary special and higher
education systems. At this time, the problems of
training personnel, their rational use in the system of
national economy are fully covered and studied. This
issue was discussed at the XXVII congress of the

Doi: éros¥ef https:/dx.doi.org/10.15863/TAS.2023.05.121.28

CPSU, at the June (1983) and April (1988) Plenums
of the central committee of the party. The republics of
Central Asia, the kazakh and moldavian SSR were
classified as a category where the proportion of
indigenous nationality in the composition of
specialists is much lower than in the population of the
republics. There was a staffing problem for these
republics [2].

So, the collegium of the Ministry of culture of
the republic, having discussed the results of the work
of this department, notes that "in 1985, 48 applicants
entered higher educational institutions according to
the order in the industry profile, of them to the
Tashkent Institute of Culture - 31, to the Tashkent
theatre and art institute - 7, to the state conservatory -
7, to the Moscow institute of culture - 1, to GITIS - 1,
to the Almata Conservatory - 1, to the Tashkent
choreographic school - 10, to the Tashkent cultural
and educational college - 2, to the Nukus cultural and
educational college and to the art school a total of 213
man. "The management of educational institutions
demanded compliance with quotas in order to prevent
imbalances, i.e. the actual situation in the specialist
market was not taken into account, but the target
orientation of the nature of training without taking into
account their quality and the potential of applicants.
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Thus, it was pointed to "an unjustifiably large
percentage of applicants” accepted from the city of
Nukus and a number of regions of the republic [3].

A similar situation was observed in music
education. By 1986, 17 music schools and 2 art
schools were operating in the republic. 2670 people
studied in these educational institutions, 245 teachers
taught, of which only 43 with higher education [4]. In
1985, the board of the Ministry of culture of
Karakalpakstan even adopted a resolution "On the
state of readiness of music schools and art schools of
the autonomous republic for the new 1985-1986
academic year" [5].

A similar situation was observed in music
education. By 1986, 17 music schools and 2 art
schools were operating in the republic. 2670 people
studied in these educational institutions, 245 teachers
taught, of which only 43 with higher education [4]. In
1985, the board of the Ministry of culture of
Karakalpakstan even adopted a resolution "On the
state of readiness of music schools and art schools of
the autonomous republic for the new 1985-1986
academic year" [5].

In addition to the lack of qualified personnel -
teachers, the resolution noted a shortage of national
tools (dutars, rubabs, doira, chang, kobyzov). In 1986,
the state of work of children's music schools and
children's art schools was considered at the collegium
of the Ministry of culture, but the situation in this area
was not clarified: the same shortcomings and
problems were indicated as last year, with the
exception, probably, of an increase in the number of
students (2885 people) and teachers (277 people) [6].

The Union Ministry of culture, as a rule tried to
solve the problem of personnel shortages in the
republics by sending famous cultural figures to carry
out one-time productions, which also did not always
achieve the goal. In any case, the policy of sending the
capital's cultural figures, in principle, did not
contribute to the consolidation of specialists in the
regions, so where possible, they tried use the system
of distribution of graduates, as well as the system of
retraining and advanced training [7].

In order to strengthen the quality of training in
1985, all music schools and art schools were
transferred from the balance of the Ministry of
education to the disposal of the Ministry of culture of
the Republic. However, this problem was difficult to
solve. For example, there were not enough specialist
teachers [8].

There are serious problems in the preparation
and arrangement of personnel in the system of
enlightenment, the selection of repertoire of theatre
and art institutions, financial support for the protection
and restoration of historical and cultural monuments.

Held in 1987 at the 3rd republican competition
of young talents of Karakalpakstan, in which about 40

performers took part - pianists, vocalists, performers
on folk and orchestral instruments of the Nukus school
of arts named after Zh.Shamuratov, a low level of
performing skills was revealed, caused by a number of
socio-cultural problems of the social process (lack of
specialists, adapted buildings, residual funding of
culture, etc.)

The question is asked: where does a competent
graduate come from if there is no one to teach him, but
if there are no talents in the classes of school - where
will good teachers come from? Moreover, graduates
of this educational institution are needed by a number
of organizations of cultural sectors [9].

The number of certified specialists in concert
organizations was also low: due to staff turnover, this
figure decreased by 11.1%, there was a shortage of
choreographers, conductors, design artists, directors,
musicians [10].

The training of personnel in the field of culture
and art has repeatedly become the object of discussion
not only at the Collegium of the Ministry of culture of
the republic, but also at a high level of government.
So, on July 15, 1988, the People's Control Committee
under the Central Committee of the CPSU decided
"On serious shortcomings in the work of the Soviet
bodies of the Uzbek SSR with personnel of cultural
and educational institutions." Accordingly, the
Council of Ministers of Uzbekistan on November 1,
1988, on the basis of this decision, adopted resolution
No. 395, and the government of Karakalpakstan
adopted a similar resolution of February 22, 1989, No.
49/2. Upon detailed consideration, it turned out that
the number of certified specialists in this area is only
67%, of which only 20% have higher education. Of
the annually produced specialists of educational
institutions of Tashkent and Nukus, only 40% are
fixed in the field. Particularly poor condition with the
consolidation of personnel in the city of Nukus,
Amudarya, Khojeli, Takhtakupir and other districts
[11].

The activities of workers of some cultural
institutions: parks, rural clubs, libraries were seriously
criticized. In 1991, during the certification, 214
librarians of the republic did not pass certification. It
was revealed that 283 library workers work with
general knowledge or not in the specialty [12].

Thus, summing up the consideration of the
personnel issue in the field of culture and art, the late
1980s of Karakalpakstan, we can say that a number of
measures were taken at the state level to increase the
number of certified specialists. A serious problem was
not only the training of personnel for the field of
culture and art, but also the arrangement of already
trained specialists, the material and technical security
of cultural institutions remained low. But, like any
historical process, it did not avoid costs, mistakes and
contradictions due to various circumstances.

Philadelphia, USA

151

2 Clarivate
Analytics oo



ISRA (Indiay  =6317 SIS(USA)  =0912  ICV (Poland)  =6.630

. ISI (Dubai, UAE) = 1.582 PUHIL (Russia) =3.939  PIF (India) =1.940

Impact Factor: g\ australia) =0564 ESJI(KZ)  =8771  IBI (India) = 4.260
JIF = 1500  SJIF (Morocco) = 7.184  OAJI (USA) = 0.350

Noor~®

References:

Publichuk, E. (n.d.). Kak upravlyali kulturoy pri
sovetskoy vlasti.

Beloshapka, N.V. (2020). Podgotovka kadrov
dlya uchrejdenii kulturi naciyonalnix respublik v
SSSR vo vtoroy polovine 1960-h — pervoy
polovine 1980-h godov. Vestnik Udmurtskogo
Universiteta, t. 30, vip. 4, p. 660.

(n.d.). SGARK, F.173. D.50. L.109.

(n.d.). SGARK, F.173. D.47. L.195.

(n.d.). SGA RK, F.173. D.47. L.51.

(n.d.). SGARK, F.173. D.49. L.96.

Beloshapka, N.V. (2020).. Podgotovka kadrov
dlya uchrejdenii kulturi naciyonalnix respublik

®©

10.

11.
12.

respublik v SSSR vo vtoroy polovine 1960-h —
pervoy polovine 1980-h godov. Udmurtskogo
Universiteta. 2020. t. 30, vip. 4, p. 665.

(n.d.). SGA RK, F.173. D.49. L.73.

Lucenko, V. (1987). Talanti v defisite.
Sovetskaya Karakalpakiya. Nukus, 1987, 17
marta.

(1991). Kto podast na kulturu?. Sovetskaya
Karakalpakiya ,Nukus, 1991, 7 maya.

(n.d.). SGARK, F.173. D.12. L.33.

(n.d.). SGARK -F.515,0Op.1, D.3.L. 96.

Philadelphia, USA

152

2 Clarivate
Analytics indexed



ISRA (India)  =6.317 SIS(USA)  =0.912 ICV (Poland) =6.630

. ISI (Dubai, UAE) = 1.582 PUHII (Russia) = 3.939 PIF (India) =1.940
Impact Factor: g\ australia) =0564 ESJI(KZ)  =8771  IBI (India) = 4.260
JIF =1500  SJIF (Morocco) = 7.184  OAJI (USA) = 0.350

Issue Avrticle

SOIl: 1.1/TAS DOI: 10.15863/TAS
International Scientific Journal

Theoretical & Applied Science

p-ISSN: 2308-4944 (print)  e-1SSN: 2409-0085 (online)

Year: 2023 Issue: 05  Volume: 121

Published: 19.05.2023  http://T-Science.org

Feruz Murtazoyevich Bafoev

Bukhara Institute of Engineering and Technology
Candidate of Political Sciences,

Associate Professor of the Department of Social Sciences

SYNERGETIC APPROACHES IN STUDIES OF THE HISTORY OF THE
COUNTRIES OF THE FOREIGN EAST

Abstract: In this article, the author considers the advantages of analyzing the history of the countries of the East
through the synergistic method. Applying a synergistic approach in the analysis of country, regional social systems,
it is possible to predict the options for the development of these systems and, based on this, look for certain ways to
influence the situation during periods of instability.

Key words: social self-organization, fluctuation, entropy, chaos, charisma effect, bifurcation points, non-linear
interactions, superposition principle, deliberative democracy.

Language: Russian

Citation: Bafoev, F. M. (2023). Synergetic approaches in studies of the history of the countries of the foreign
east. 1SJ Theoretical & Applied Science, 05 (121), 153-157.

Soi: http://s-0-i.0rg/1.1/TAS-05-121-29  Doi: &os¥&f https://dx.doi.org/10.15863/TAS.2023.05.121.29

Scopus ASCC: 1200.

CUHEPTETHYECKHME ITOAXO/JAbI B UCCIIEJOBAHUAX UCTOPUU CTPAH 3APYBEXHOI'O
BOCTOKA

Annomayusn’: B dannoll cmamve agmop paccmampusaenm npeuMywecmea ananuza ucmopuu cmpan Bocmoka
HOCPEOCmBOM CUHEp2emUYecko20 Memood. Illpumenss cunepeemuyeckuti noOXo0 HpU AHANU3E CHMPAHOBLIX,
PECUOHANLHBIX COYUANLHBIX CUCTEM, MOICHO NPOSHOZUPOBAMb BAPUAHMNbL PA3GUMUS DINUX CUCEM U, UCXOO05 U3
9MO20, UCKAMb ONpedeieHHble NYMmuU 8030eUCmBUs. HA CUMYayuio 8 Nepuodbl HeCmadUILHOCIU.

Knrouesvie cnoea: coyuanvHas camoopeanuzayus. QIyKmyayus, SHMponus. Xaoc, SQ@exm xapuzmvi, mMouKu
bugpyprayuu, HeluHelnble 83auUMO0elCmEUsl, RPUHYUN CYNEPRO3UYUL, 0eTubepamueHas 0eMoKpamusl.

Beenenne TPaAWIMOHHBIX TOJXOJIOB, — OOpaTUTh BHUMaHHE

B VY30ekucTaHe QUCKYCCHN MEXIY SKCIepTaMu JIMIIb Ha HEKOTOPBIE, XOTS U Y3JI0BbIE, HOBBIE, BECbMa
0 CYTH, BO3MOXKHOCTAX H TIIpenesiax NPHUMEHEHHS CYIIECTBEHHbBIC YepThI IIPUMEHEHHUS
CHHEPIreTHYeCKUX IOAXOAOB B  OOIECTBEHHO- CHHEPreTUYECKUX METOMUK U3Y4YEHHS HCTOPHH CTPaH
TYMaHHUTapHbIX HayKax O MHPOBOH NOJHUTHKE U 3apyOesxHoro Bocroka, CIIOCOOHBIX pEUIMTH Psijt
MEXKAYHAPOAHBIX  OTHOIICHMSAX  BEOYyTCS,  Kak CJIOYKHBIX HAyYHO-ITPAaKTHYECKUX MPOOIIEM.
W3BECTHO, HAa  TNPOTSHKCHHH  IPHOIM3UTEIHEHO CounajgpHasi CAMOOPraHU3aNMsl.
TpuauaTh jeT. IIpu Beel Kaxynencs: SKIeKTHYHOCTH Korma ceromnss ToBOpSAT O COBpEMEHHBIX
YKa3aHHBIC IIONBITKH MOXKHO CYHTATh AOCOJIIOTHO (dopmax conmanabHON camoopraHuzanuu Ha Bocroke,
HEOOXOANMBIMH U IIJIOAOTBOPHBIMH. TO TO/IPa3yMEBaIOT, OOBIYHO, TAKHE €€ THIIbI, KaK: a)

CoBpeMeHHBbIE HCCIIEeIOBAaHUSI WCTOPHH CTPaH PBIHOYHYIO; 0) MOJIMTHYECKYIO; B) TIPAaBOBYIO; T)
3apy0exxHOoro BocToka TpeOyroT emie 6oiee pa3BUTHIX pecypcHyo; 1) OOIMIeCTBEHHYIO; €) XO3SHCTBEHHO-
CHHEPreTUYECKHX MOJIXO0JIOB. KyJbTYPHYIO H T.II.

B nmaHHBIX Te3ucax, ¢ y4eTOM CKa3aHHOIO, HaM WsBecTtHO, 4uro W3ydeHHMe BocToka Ha
OBl XOTeNoCh, — HE MPETEHysl Ha MCYEPIbIBAIOIIUI METOJIOJIOTUYECKOH OCHOBE TEOPHH COLMAIBLHOM
aHaJIM3  BCeX  BONPOCOB,  HE  HTHOPUPYS CaMOOpraHN3aluy SBJIACTCS IIPOJOJDKEHUEM,
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pasBUTHEM  WjaeH  JMAIEKTHKA M [PUHLKAIA nprOOPETET YKa3aHHbIM XapaKkTep TOJILKO B Cllyyae ee
CUCTEMHOCTH. B TO K€ BpeMs, YKa3zaHHas TCOpUd JacT CaMOCTOATCIIBHOCTH, )}(eCTKOﬁ nparMaTu4HoOCTH,
BO3MO>XKHOCTb, HanpuMmep, HUCCIICO0OBATh. Kormga OHa 6y}1€T HC 3aBHCfIH_Ieﬁ OT TOJUTHYECKOMH
Tpanc)OpMAUMIO  BJACTH  OT  TPAJMIMOHHOIO KOHBIOHKTYPbl M TPaHCHAPEHTHOH. Y CHEIIHYIO

TOCIIOJICTBA K CHCTEME «JIETMTUMHOTO T'OCIIO/ICTBA»
(1); mepexom OT MHOTOYKIQIHOTO XO3SHCTBA K
PBIHOYHOW ~ DKOHOMHKE  IOCTHHIYCTPHAIBEHOI'O
oOrmIecTBa; CBOEOOpa3HOE BHITECHEHHE PEIMTHH U3
cheppl BracTM W IKOHOMHKH (3); BBITECHEHHE
KYJbTYPBbI OCEIJIBIX U KOUCBHUYCCKUX HI/IBI/IJ'II/ISaHI/Iﬁ
MPUMUTHBHOH MacCOBOW KYyJNBTYpoH oOIecTBa
JICHE)KHOTO ToTauTapu3ma (4) u T.1.

MOKHO BBLAECIUTH TPU Pa3HBIX, — Ha IEPBBIH
B3IJIS, TIPOCTBIX, OYCBHIHBIX, TPUBHAIBHBIX, — HO
BayKHEHIINX YpOBHEH OpraHu3aluu u
CaMOOpTaHU3alid PETHOHANBHONW >KU3HU. [lepswiii
NpeArnojaraeT CylIeCTBOBAHUE pErHoHa B  €ro
OTHOUIEHHMH C AaKTOpaMH TIJIOOAJbHOTO YpPOBHSI.
Bmopoii  ypoBeHb TOApa3zyMeBaeT MEXaHH3MBI,
MIPOIIECCHI, 0COOEHHOCTH B3aUMO/ICHCTBHS
pa3MuHBIX ~ CYOBEKTOB  MEXIOCYyJIapCTBEHHBIX
OTHOIIEHUH. Tpemuil CBA3aH C B3aUMOOTHOIICHUEM
MEXIy o001 CyObEKTOB BHEITHEH TIOTUTUKH.

OCBOMB IJIOABI Pa3BUTHA HH(OPMAIOHHO-
KOMMYHUKAIIUOHHBIX ~ TEXHOJIOTHH,  TEppOpH3M,
OKCTPEMH3M, — B TOM uHcie Ha Bocroke, — OTIMYHO
a[aNTUPOBATMCH K MPUHIOMIAM CaMOOPTaHM3alNH,
CO3/1aB YHUKaJIbHbIE TPaHCHAIMOHAIBHBIE CETEBBIC
OpTraHW3aluy. OKCIEPTHl MHPUBOIAT M JpYyTHe
TIPUMEpPBI HETaTHBHBIX TEHJICHIIUH B
caMoopraHu3aluy (HarmpuMmep, KOHCOJHMIALUS Ha
npuHIUNax Tpaitbammsma). To ectb 3pQeKTHBHEIC
HccCIeJ0BaHus CaMOOPraHru3alu J0JKHbBI JIOTUYHBIM
obpazom COIPOBOXKIATHCS UCCIIEIOBaHUSAMH
YIpaBJIeHUs] YKA3aHHBIM IIPOLIECCOM.

DyKTYyauuu.

He wmenee pa3paboTaHbl W TOAXOIBI B
OTHOLICHWH HCIIOJIb30BaHUA CUHEPreTHICCKUX
METOJIMK M3y4eHHs peruoHa yepe3 (uykryannu. Tax,
W3BECTHBIC  HCCIIENIOBATENH, NPUMEHHUTEIFHO K
Bocroky, pasmmgaror: a)  JTHHUYECKHe, O)
MHPOBO33PEHUECKHE; B) SKOHOMHUUECKHE (MHQIISALINSA)
U Ipyrue BUAbl QIyKTyanuit.

Ham npencrasnsercs, uto mon (GiaykTyauusmu,
C Y4YC€TOM HAKOIIJICHHOT'O  OIIbITa, HeO6X0}II/IMO
MIOHUMATh, KaK IPaBHJIO, OTKIOHEHHUS OT Hamboiee
BEPOATHOI'O COCTOAHUA, HpI/I‘-IéM, Korjia BEpOATHOCTDH

9TUX OTKJIOHCHHI HHYTOXHO Mana. To, 4Tto B
3amajHoOil  COLMOJIOTMH CYHMTAETCS «OCHOBHBIMH
daykryanusmm»  (KoneOaHHs BaiOT, OOMEHHBIX

KypcoB), Ha Bocroke MOXHO Ha3BaTh C OOJBIION
HATSHKKOM. Bonpmryto  ponb  37meck  Urparot
(hryKTyanmm B 3KOJIOTHYECKOH, aeMorpaduieckoi,
MUTPAIMOHHOM, KYJIbTYPHOU M MHBIX cepax.

C mpobnemamMu (QIyKTyanuid TECHO CBs3aHA
npoOJiemMa MpOBEJEHUS TPENICKa3yeMOi U OTKPBITOH

BHELIHEH MOJINTUKU rocyAapcTB Bocroxka,
peanuzainyeit UMy 3aa4d ycroiiunboro pa3sutus. Kak
9TO HHU MapajJioKCaTbHO, BHEMIHAS TOJUTHKA

MHTErpanuio psaa crpaH Bocroka B riiobanbHOE
MOJUTHKO-3KOHOMHIECKOE MIPOCTPAHCTBO
3aTPYIHSIOT, KaK U3BECTHO, HU3KHE TEMIIBI IIepeBoa
HAIMOHAJILHOI SKOHOMHUKH Ha MHHOBALIMOHHBIH My Th
pa3sBUTHs, MPO3PavyHOrO JEIOBOr0 KiIMMaTa Jyis
MHOCTPaHHBIX MHBECTOPOB, U T.A. B cBOIO ouepens,
YCTOWYHMBOCTb, AHTHU(IYKTYaI[MOHHOCTb TaCHTCS
COLMAJIBHOW CIIPAaBEIIMBOCTBIO, OOLIMM JIOCTATKOM M
BO3MOXKHOCTBIO HACEJIEHHs pealn3oBaTh ceds B
CaMbIX Pa3HBIX O0JIACTSX, TJ€ MHOTO €CTh YEro YeM
3aHATHCS, TJIE €CTh YTO AIEMEHTAPHO MOTPEOIISATD, I'1IE

¢baykTyanun HaXOMATCS nox KOHTPOJIEM
rocyJapcTBEHHOM BJIACTH, XO3SCTBYIOMINX
CyOBEKTOB M TPXAAHCKOr0O 00IIEeCTRa.

IOHTpoONuUs.

CpaBHHTEIBHO MHTEPECHEI BBIJICIICHHS

aBTOPaMH-PErMOHOBEAMH TaKUX BUJIOB COLIMAILHOM
SHTPOIHH, KaK OOIIENOIUTHYECKAsI, STHUIECKAsI, PAL
ap.

Ecnu  cnenoBaTh  KOHUENIMSM — COLMATBHON
SHTponuH (IOHMMasi HOJA HEH CaMOIPOU3BOJIbHBIC
MPOLIECCHI), CTpaHbl BocToka, BUIUMO HE CTpEMSTCS
K HEYHOPSIIOYCHHOMY cocTOsHHIO (1), 1, 9em OobIne
CernapaTHCTCKUX HAaCTPOGHUH WJIM SBJICHUH, TeM
Oompiie SHTPONMUHHBIX yrpo3 (2). JlesTensHOCTH
BIIACTHBIX CTPYKTyp cTpaH Bocroka, mpu Bcel nx
pa3HOCTH MO CTEMEeHH JEeMOKpaTH3Ma, HMEIOT
AQHTUAPHTPONUIHYIO HAINPaBIEHHOCTH (3); MpH 3TOM
aHTH3HTpOHHﬁHOCTb nmo MeEpe MNpoBOAUMBIX BO
MHOTHX CTpaHax pehopM HEYKIOHHO BO3pacTaeT,
MOCKOJIbKY ~ OOLIECTBO B HUX  CTAaHOBHTCS
camoperynupyemeiM (4). B 1enom ke, sHTpomwust
npuoOpeTaeT MakCMMajbHOE 3HAaUCHHWE B Hambolee
HEYIOPSAAOUYEHHBIX (XaOTUYHBIX) U MHUHHMAIbHOE —
HanOosee yropsT0uYeHHBIX 00IIecTBax.

[MonoxxeHus KOHIENIUIT COIMAEHOM SHTPOITUH,
COTJIACHO KOTOPBIM, B M30JIMPOBAHHBIX CHCTEMaM
sHTponus He ymeHbmaercs (1), sHTpomus npu
«TIPaBUJIBHOM HCIIONb30BAHWU CHIIBD» TI03BOJIACT
COBEpIICHCTBOBATh OOIIECTBEHHO-TIOJIUTHYECKUE U
COLIMAIEHO-9)KOHOMHMYECKHE CHCTEMBI (2), OHa ecTb

«0OoNe3Hp  pocTay MOJNOABIX —neMmokparuit  (3),
KYJIbTHBUPOBAHUE Pa300IEHHOCTH u
HEYIPaBIIIEMOCTH obLecTBa €CThb oKa

HeroOeMMoe Opy»KHe HOBOTO IOKOJIeHHs (4) OueHb
TPYZHO TIEPEBOAATCS Ha MICOJOTUIECKHUHN SI3BIK.

Xaoc.

OTHOCUTENBHO Xa0Ca B HCTOPUHM U IIOJIUTHKE
Bocroka: ero ciemyer mOHMMaTh, €CTECTBEHHO, KaKk
MOBCACHUC CUCTEMbI, YYBCTBUTCIHLHOC K HaYaJIbHBIM
ycmoBmsiM;  Kak  Qopmy  amcOamanca.  Cpemun
MEepPCIEKTUBHBIX,  CPAaBHHUTEIBHO  HOBBIX  TEM
uccienoBanns BocToka B KOHTEKCTE Xaoca MBI ObI
BBIICIUIM: CO3JaHHE€ B YIOMSHYTOM pErHOHE
NapajuIeNIbHBIX CTPYKTYD, NEHCTBYIOIIMUX HAIEPEKOP
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KOHCTI/ITyHI/IOHHBIM HOpMaM; BO3MOXHOCTH MG)K,HyHapOZLHLIX OTHOIILIEHUI HpI/I MaJIOM U3MECHCHUHN

HalMOHAIN3AINY [IEHHOCTEH, SBIISIFOIMXCS CErOIHS
YaCTHOM COOCTBEHHOCTHIO; HEraTUBHBIE TTOCICACTBHS
BBICOKOI KOHIICHTpAIlMd BIIACTH Ha CpPEAHEM H
HIDKHEE YPOBHAX TOCYAapCTBEHHOIO YIIPABICHUS;
pors OOH B pernone; CTUXHHHBINA, HEYTIPABIIIEMbIi
Nepexo]] BIACTHBIX (DYHKIUH OT OJHUX CTPYKTYp K
JPYTHM; BIMSHUE HBIHEIIHUX COOBITHMII B
Acranucrane Ha PeruoH; COBPEMEHHBIC TEHICHIMU
pacrnoizaHus SKcTpeMu3Ma U paHaTu3Ma; CpaBHEHHE
MIEPEXOJJHOTO U ITOCTTPAH3UTHOT'O IIEPHO/IOB U T.1II.

C TOYKM 3peHus CHHEPreTHKH Xaoc U B
ycrmoBusix  BocTtoka  cmocoOeH:  OBITh  YacThIO
MeXaHHU3Ma 0aaHCHPOBKH, obecnieunBast
COOTHOUICHHE MEXAy pPa3BUTHEM M Ierpajanuei;
UrpaTh TO3UTHUBHYIO pOJb B CaMOOpPTaHU3ALUH
CHUCTEMBI, BBICTyIIaTb B Kad4C€CTBC CO3UAAIOLICTO
Hauasa; IpHCYTCTBOBAaTh B mopsike. Bmecte ¢ Tem,
TPYZHO HE COTJIACHTHCS C OJHHMM H3 aBTOPOB,
KOTOPBIH OTMEYAET, YTO MHOTOE B Xa0CE 3aBHCHUT OT
MMMYHHTETA BJIACTh UIMYIIHX - Xa0C MOXET CTaTh IS
HUX ONarofaTHOM Cpelod, a yNpaBlIEHHE XaOCOM —
CIOCOOOM CYIIECTBOBAHHMS M 00OTaIIECHHS.

IddexT Xapu3Mbl.

Mmuorue wuccienoBanus «3ddexra xapusmb»
KPYIHBIX TTOJIMTUYECKHX JesITeNeil, — a 3TO Ba)XKHBII
00BEKT CHHEPreTHYECKON MapasiuTMsl,
MO3BOJISIIOIIMI  MICCIIEIOBaTh I'paHHM  paspelleHue
KpH3UCa B OIPENENIEHHON «TOYKe OMQypKamum», —
JIOCTaTOYHO OPUTHHAJIBHBI.

Jlrobast xapu3ma, Kak CHpaBeNIUBO OTMEYAIOT
aBTOPBI, XOTSI W  SIBIAETCA  LCHTPAIBHBIM
KOMITOHEHTOM JII00OTO YCTOWYMBOI'O COLIMAIBHOTO

MOpsALIKa, HUMEET CBOM «3MHUCCHUOHHBIM LEHTP».
HccnenoBanue Xapus3Mbl BaKHO JUISl OIpENeNICHUS
OTHOIICHUH MCXITY BO)K}]SIMI/I/BIIB.CTI)IO n
MaccaMH/HapooM, MTOHUMAaHHUS TIPUPOJBI
XapI/I3MaTI/I‘IeCKOI‘/‘I BJIACTHU, TOTAJIUTAPHBIX PEKHUMOB,
N3yUYCHUS (yHIaMEHTAIMCTCKUX JIBYDKCHUH,
«TOTAIIMTAPHBIX  CEKT»; OOBSCHEHHUS]  IPHPOJBI

(haHaTH3Ma; pacCMOTPEHHE MPUPOABI TBOPUYECKOH (B
JUTEpaType U UCKYCCTBE), MHHOBAIIMOHHOHN (HayKe U
TEXHHKE) JESTEIbHOCTH.

Touxku Oudypranum.

B cBoro ouepesp, «Touku OHpypKauu» — 31O
TOYKH, B KOTOPHIX IIPOMCXOAUT KOHBEPTaLUs
JIMATIEKTHUECKUX B3aUMOIEPEXO00B HAIIMOHAILHOTIO
pasBUTUS W STHONOJMTHYECKOW  O€30MacHOCTH
COBPEMEHHBIX TOCYIapCTB, B KOTOPBIX 0€3BO3BPaTHO
YTHIM3UPYIOTCS  ONPENCNICHHOCTh  LIEHHOCTEH,
TEHJICHLIUH, OO0IIecTBa MPOLIUIOr0 B KayeCTBEHHBIC
HEONPEIENICHHOCTH COBPEMEHHOCTH.

bugpypkanmio B mommutHke crpaH Bocroka
MOXHO  KBaJM(UIMPOBATh KaK  KadeCTBEHHBIC
MeTaMop(o3bI Pa3IMIHBIX CyOBEKTOB
BHEIITHETIOJUTHYECKOH JIeSTeIIbHOCTH, pu
MIOCTOSTHHOM HM3MEHEHMHM WX mapamerpoB. OHa,
Oudypkanmsi,  O3Ha4aeT  TaKKe  IMMOCTOSHHOE
NpUoOpeTeHre HOBOTO  KayecTBa B CHUCTEME

e€ cocrasistomux. (Ilpu 3TOM camu 3TH OTHOLIEHUS
MEXAYy CTpaHaMH MOXHO KBalu(HUIMPOBATh Kak
Kackaz oudypranuii). Oma, oudypxamus,
TOX/IECTBEHHA TaKXX€ pa3/elICHHI0 HCTOPUYECKOT0
BPEMEHH Ha HECKOIBKO «IOTOKOB», B KaXIOM W3
KOTOPBIX MIPOUCXOIIST cBOU coObITHSI.
CoOTBETCTBEHHO TOYKa OM(ypKamuum — 3TO CMeEHa
YCTAaHOBHBIIETOCS «PEKUMa pabOThD) BCEH CUCTEMBI
OTHOILICHUI MEXly CTpaHAMHU.

Heaunelinble B3auMoaeiCTBHSA.

Ecnu KBaU(ULHIPOBATH COBPEMEHHYIO,
CIIO)KHYIO CHCTEMY B3aUMOCBSI3M B pPETHOHE, KaK B
OCHOBE CBOEH HEOJHO3HAYHYIO, WM, MIPOIIE TOBOPS,
HEJIMHEHHYI0, MOXXHO BBIICIUTH CIIEAYIOIIHE e
CBOWCTBA: B0-nmepsvix, NS Hee HEIPUMCHUM
HIDKEYOMSIHYTBIH «IIPHHIMIT CYIEPIIO3ULIUUY»; 80-
emopvix, y Hee, TPH BCEH pACIIONIOKEHHOCTH K
3alIMTe HAIMOHAJIBHBIX HHTEPECOB, HE MOXKET OBITh
0C30THOCHUTENFHOCTH K MHPOBBIM IIEHTPaM CHIIBI
(CHIA, EBpocoro3, Poccus, Kuraii, Snonus); 6-
mpembux, B HEH MOTyT IPHCYTCTBOBATH TaKue,
oco0ble CBOWCTBA, Kak OM(pypKanus WiK JaXe Xaoc;
6-uemeepmolx, NOObIe JEUCTBHS B OTHOIICHHSIX
BHYTPH PETHOHA €CTh HE YTO MHOE, KaK MHOXECTBO
TapMOHHK, C Pa3IMYHOW aMIUTMTYI0H U (ha30BBIM
CIBHUTOM.

OTKpBITOCTb.
JlocTaTo4HO WHTEPECHBI W TIOMBITKH HW3yYeHHS
OTKPBITBIX CUCTEM: MHCTUTYUMOHAIIbHBIX,

OKOHOMHUYCCKHX, MOJIUTHYCCKUX, KYJIBTYPHBIX U T.I.
B HEKOTOPBIX MyOIMKALMAX €CTh BBIBOIBI O HATNYHH
JIOKAJIBHBIX OTKPBITBIX CUCTCM.

B OTKpBITBIX cHCTEMaX, KaK CYUTAIOT SKCIEPTHI,
MOXHO BBIJICUTH JIBA THUIA  3BOJIIOIMOHHBIX
mporieccoB: 1) K HEPaBHOBECHOMY CTaIllMOHAPHOMY
COCTOSIHMIO;  2)  4Yepe3  IOCJeJOBaTEIbHOCTD
HEPABHOBCCHBIX CTallMOHAPHBIX COCTOSIHHMI.
INocnenHee HUPOUCXOMUT Onarofaps MeEIICHHOMY
W3MEHEHHI0O TaK  Ha3bIBaEMBIX  YIPaBJIAIOLINX
napamerpoB.  Mcxomsts W3 3TOro,  MOXXHO
KOHTPOJIIPOBATh BBIOOP METOANKHU «JICUECHHS»: €CIH
OHO TPHUOIIIKAET COCTOSIHUE OTKPBITOM CHCTEMBI K
HOpMeE, TO IMEET MECTO MPOLECC CAMOOPTaHU3ALUH —

MHa4ye  «IEYEHHE»  BBI3BIBACT  JAIbHEHIIYIO
JETPa/IalifIo.

Kak coBepumieHHO TNpaBUIBHO  OTMEYArOT
CTIELMAJINCTHI, HE BCErJla KOHCTATallus yMEHbBIICHHS
CTETeHU Xa0TUYHOCTH O3HayYaer HaJIuue
CaMOOpraHu3allMd U, HaoOOopoT, YBEIHMYCHUS
CTEIeHN Xa0TUYHOCTH O3HayJaer HaJIMuue

nerpaganuu. Ilo 3To¥ mpuumHe, nake oOBEKTUBHAS
nHpopManus 00 U3MEHEHHUH CTENCHH XaOTHYHOCTH
CIIC HCA0CTAaTOYHa, ‘ITO6I>I JeJaaTh BIBOJA O HAJITMYUU
mporiecca CaMOOPTaHW3allMA WA JeTpafanuu.
O4YEBHHO, YTO U3YUYCHHE OTKPBITOCTH COIHABHBIX
cucreM Ha BocTtoke >QeKTHBHO NTUIIE Ha CTBIKE
HCCIICIOBAaHUH CaMOOPTaHU3AINH U Xa0Ca.
IIpuHIMI Cynepno3uIuu.
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ISRA (India) =6.317
ISI (Dubai, UAE) = 1.582
GIF (Australia) =0.564
JIF = 1.500

Impact Factor:

SIS (USA) =0.912 ICV (Poland) =6.630
PUHII (Russia) = 3.939 PIF (India) =1.940
ESJI (KZ) =8.771 1Bl (India) =4.260
SJIF (Morocco) =7.184  OAJI (USA) =0.350

N3BecTHO, 4TO 3TOT MPHHIMII — OAWNH U3 CaMbIX
W3BECTHBIX, HO TIPUMEHMM B TPaJULIHOHHBIX,
(hopMaIbHO-TOTHIECKHUX, «JITMHEUHBIX
nccaenoBanuaxy». [IpuHunn cyneprno3uun paboTaet
C KOHCYHBIM, TpaHUYHbIM, YETKO
CTPYKTYPHPOBaHHBIM MaTepuaioM. [IpuMeHnTEnsHO
K HallleMy PErHOHY OH, Ha Halll B3I, OyIeT 3By4aTh
TaK: pe3yJbTaT BO3ACHCTBUS HA Ty WM HHYIO CTPaHy
HECKOJBbKUX BHEUIHUX CHJ €CTh IMPOCTO BEKTOpHAs
CymMMa pe3yJbTaTOB BO3JCHCTBUSA KaXIOW U3 CHIL
COOTBETCTBEHHO  HOTEHOHMANT  (IKOHOMHYECKHH,
COLIMANBHBIM, KyJIbTYpHBIH, BOEHHBII M T.IL.),
COCpPEI0TaYNBACMBIl B TOM MJIM HHOM PErHOHE, €CTh
IpocTas CyMMa IOTEHIUAIOB OTJACNIBHBIX CTpaH-
JIOHOPOB.

HeaubepaTuBHasi 1eMOKPATHSI.

Haz[o MMpu3HaTb, 4YTO MCCICAOBaHUA CTpaH
Bocroka B KOHTEKCTE NeIMOepaTUBHOCTH IOKA EIle
HECJIb3d Ha3BaTb IJIOJOTBOPHBLIMU. HaHOMHI/IM, 4TO
nenuOepaTuBHAs AEMOKPATHS — BUA JEMOKpPATHH,
OCHOBaHHOM Ha  BCECTOPOHHEM  OOCYXK/IEHHH,
IPUHATHUS PEIICHUH HE TPOCTO JUISI TOJIOCOBAHMS, a Ha
OCHOBE KOHCEHCyCa; YyKa3aHHas [EMOKpaTusi He
3aMeHsieT JIMOepalbHYI0 WM pecIyOINKaHCKYFO
MOJIETIH JIEMOKPAaTHYECKOI'0 YCTPOMCTBA COLIMyMa.
[MonsiTHO, uTO HAa BocToKe enubepaTHBHBIE PECYPCHI
UCTIONB3YIOTCSI B COOTBETCTBHM C HAIMOHAIBHOM
cneuudukoil. B oTiimune oT MHAMBHYaTMCTHUECKUX
LEHHOCTEN 3anajgHou JEMOKpaTUH
KOJUIEKTUBHCTCKHE TIPOLEIYPhl Y4acTHsl TpaJaH B
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Key words: system, science, structure, systemic approach, humanitarian, natural.

Language: Russian

Citation: Dehkhanova, G. N. (2023). Methodological approaches to the problem beset with consideration of the
essence of a systematic approach to scientific fact definition in humanities and natural sciences. 1SJ Theoretical &
Applied Science, 05 (121), 158-162.

Soi: http://s-0-i.0rg/1.1/TAS-05-121-30  Doi: éros¥ef https://dx.doi.org/10.15863/TAS.2023.05.121.30

Scopus ASCC: 1211.

METOJOJIOI'MTYECKHE IIOAXO/bI K TPOBJIEME PACCMOTPEHUSA CYIIHOCTH
CUCTEMHOI'O NIOAXOJA K OITPEJEJTEHNUIO HAYYHOI'O ®AKTA BI'YMAHUTAPHBIX 1
ECTECTBEHHBIX HAYKAX

Annomayun. B cmamve paccmampugaemcs CywHOCMb CUCMEMHO20 NOOX00d, MAK KAK e20 NpuMeHeHue
3HAUUMO NpU U3yHeHulU 11006020 npeomema u asierus. Cucmemmusiti H00X00 gonioujaem 8 cebe uoero gceobuyeli cea3u
ABNEHUl, 63AUMOOMHOUIEHIUE, 83AUMOOCUCINBUA U 83AUMOBTUAHUSA PA3IUYHBIX npoyeccos. Porb paxma 6 evisenenuu
AKMYanbHOCIMU 8 2YMAHUMAPHBIX U eCTNeCTBEeHHbIX HAYKAX OUeHb BAXHCHA 6 CEA3U C IMUM HYHCHO 6 Nepsyio ouepedsb
conocmagums U CUCMeMAmu3uposams 6ce (Pakmel npusecmu, 6 OOHY eOUHYIO CUCMEMY AHATUZUPOBAMb,
9KCNEPUMEHMUPOBAMDb U BbIAGUMb MO OCHOBHOU U €OUHUYHBIX (DAKM KOMOPbIll 00bACHAEM OCHO8Y HAYYHO20
uccnedosanus. Paxm s6131emcs CUCeMOol NOCIe008AMENbHBIX, YNOPIOOUEHHBIX CBOUCMBO U OMHOUWEHUT A8NICHUIL 8
9MOM OMHOUWIEHUYU HYIHCHO ONpedenum eounoe aienue, Komopoe He moJbKo A6Aemcs KAk CO80KYNHOCHL (Paxmos,
HO u onpedensem meopuro. Heobxooumo yuumvieams, umo cam axm s6isemcs CUcCmemoli nocie008amenbHbix,
VNOPAOOYEHHbIX c80licmE0 u omHouteHull. Credyem ommemums, Ymo CUCMEMHOCIb PaKkma 0aem 803MONACHOCHb
HAYYHOMY TNOSHAHUIO NPOHUKAMbL 6 CMPYKMYpy HAYYHO20 (DaKma u Nnocie008amenbHO AHATUSUPOBAMb €20
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cooepaicanue. B makom noHuManuyu Hayuno2o akma Hacmaugaem mMamepuaiusm, Komopulili npusHaem gaxkm, Kax
00BEKMUBHO Cywecmeyiouyee sAeleHue, MHO202PAHHoe MHO20CHOPOHHee cobbimue.
Knrouegvie cnosa: cucmema, Hayka, CmMpyKmypa, CUCEMHBLI NOOX00, 2yMAHUMApPHbLE, eCecmeenHble.

Beenenue

HyXHO OTMETHTH 4TO, MEXTy TYMaHUTAPHBIMU U
€CTECTBEHHBIMH HayKaMH CyILIIECTBYET OTPOMHasI CBSI3b.
B HayuyHOM Méepe 3T0 CBOMCTBEHHO HO €CTh IIOCTOSIHHOE
B3aUMOOTHOIICHHE M OrPOMHOE pa3u4ue MEXIY
STUMH JUCUMUILIMHAMY T.€. 3TO PA3JIMYHe ECTECTBEHHO-
Hay4HbIE W TYMaHUTapHBIC 3TO M3Yy4YeHHE OOBEKTa CO
CTOpPOHBI CYOBEKTa U METOIbI X HccienoBaHus. Ham
W3BECTHO, YTO €CTECTBO3HAHHME — 3TO 3HAaHUE 00
00bEeKTe KOTOpOE HAalpaBJICHO Ha MCCIIEA0BaHuUE,
M3y4aeMoro OOBEKTa KOTOPBIM SBISIETCSI YETIOBEK U
MIPUPOJIA T.€. YETIOBEK SBJISAETCS YACTHIO IIPUPOJIBI U €T0
Ouosoruyeckas CTOpOHa, a Jyisi T'yMaHHTapHBIX HayK
00BEKTOM HCCIIEJOBAaHMS SBISETCS CaM 4YENIOBEK T.C.
€ro JyXOBHasi CTOPOHA H COIMalIbHas cepa B KOTOPOM
OH HAaxXOIWTCSI MW KOHEYHO JK€ €ro MAEATEIbHOCTD.
HccnenoBarens  JO0JDKEH — JI0Ka3aTh  MCTHHHOCTB
nU3yyaeMoro oOBEKTa IIyTeM HCCIEIOBaHHUA T.C.
SKCIIEPUMEHTa M BBISIBUTH CBSI3b MEXIy (akramMu n
BbIIBUTH TIPUYMHY W MOCJICIACTBUA OTHUX q)aKTOB.
®DaKThl, KOTOPBIE OTHOCATCS K TYMaHUTapHBIM HayKaM
HaM JIaHbl CyOBEKTHBHO B pe3ysbTaTe MEepeKUBaHUM,
UCTUHHOCTh KOTOPBIX SIBIISIIOTCS B 3HAYNTEIHLHOU
CTENEHN CYOBEKTHBHBI M SBIIIOTCS PE3YJIHETATOM
JIOTHYECKUX MOCTPOGHWH B 3TOM CIIydae OHHM HE
HYXJAIOTCSl B 3KCHEPHMEHTAIBHBIX J0Ka3aTeIbCTBAX.
I'ymaruTapHBIC HAYKH N3MEHYHBBI M HECTAaOUIILHBI OHU
OTHOCSITCS K IPENOCTaBICHHOMY COLIMYyMY, KOTOPBIH
n3ydaercs uccienonateneM. Koropoe paspabarbiBaer

HPOTHBOPEYHS MEXKTY Ir'yMaHUTapHBIMH u
€CTeCTBEHHBIMM  Haykamu.  Kak  yTBepxkuaer
O.Kaccupep  «rorampHOCTh  (GOpPM, B  KOTOpOU
OCYIIECTBIISICTCS ~ 4YeJIOBEYECKass JKM3HB», a B

€CTECTBEHHBIC HAyKH BBIPAOATHIBAIOT yYHHUBEPCAIbHBIC
3aKOHBI IPUPOJIHI [8].

MeToaoaorus

K mpumepy, MOXXHO Ha3BaTh TaKHX YUYCHBIX H
¢mrocodoB, KOTOpHIE 3aHUMAINCH Pa3bEIMHEHUIO
€CTECTBEHHBIX M I'yMaHUTapHbIX HaykK., E.H. Kus3esa,
C.II. Kypatomos, B.C. Crenun, JI.B. Jleckos, B.I'.
Bymanos, M.C. Karam u ngp. Uccienys m wu3sydas
npoOJieMbl TTOMCKH METO/IOJIOTHMH HMHTErpallid  HayK
bynanos B.I'., cuuTan, 4Yro OCHOBaM NOHUMaHUU
KaXJ0M KyJIbTyphl, HU €CTECTBEHHO-HAay4Has, HU
TYMaHHTapHas HayKa, HE SBISAETCS CaMOAOCTaTOYHOM,
MOTOMY YTO «PaHO MJIH MO3JHO HE CMOXKET Pa3BUBAThCS
6€3 pHUBIICUCHUS] METO/IOB APYTOMH, BEIPOXKJAACh HHAYE
B 3aCTBIBIIYIO JOTMY, THOO B Xaoc abcypaa» [2].

I[lo wmuenuro J[.M. TpyOerxoBa, B mporecce
MHTErpanuy Hy>KHO UMETh B BHLY, YTO HECTAOMIIBHOCTh
€CTECTBEHHO-HAyUHBIX U F'YMaHUTAPHBIX KOMIIOHEHTOB
B HAyYHOM 3HAaHHM TPyAHA B JIOOOM CIydac B 3TOM
clyd4ae OH TIpaB IpU TyMaHMTapHOM HepeKoce
JIOITyCTUMA TOTePs] HEKOTOPBIX JIEMEHTOB KyJIbTYPHl U

3THOCA, KOTOpPBIE OCHOBBIBAIOTCS B I€JIECOOOPa3HOM
MOHUMAaHUH MBIIUICHUS. DTO 3HAYUT, YTO MOXKHO HE
MPOCTO IOTEPSATh KOHKpETHbIe (aKTbl, HO, CaMoe
TJIaBHOE, HABBIKHM II€JI€COO0pa3HOr0 MelIUICHHA. B
chepy COIIPUKOCHOBEHHS €CTECTBEHHBIX "
rymanuTapssix Hayk J[.W. TpyGeuxos, paccmaTpuBaet
TepMEHEBTHYECKUI KOMIIOHEHT €CTECTBEHHO-HAYYHBIX
JUCHUIUIMH. JTO 001acTh €CTeCTBO3HAHUS, KOTOpas B
OTIINYNE OT APYruX cdep BeIpabaTHIBaeT CIIOCOOBI H
NpUEeMbl PEUICHHsT KOHKPETHBIX 33ja4, KOTOphIE
MPEACTaBICHbl COOCTBEHHBIM 3HaHMeM. «Ha stom
apealie HayKa BEIXOJJUT IMEHHO Ha MUPOBO33PEHYECKHE
HpO6HeMBI, BHOCS CBOM BKJIaJ B IOHUMAaHUEC YCIIOBCKOM
MHpa, MecTa, KOTOpoe OH 3aHuMaeT» [13].

Taxke HyXHO IOJAYEPKHYTb, UYTO MHOTHE
HCCIIEI0BATENN, OINUPAITCS Ha  YCTaHOBJICHHBIC
JIOCTUXKEHUS OCYLIECTBIIIOTCS CUHTE30M

€CTECTBEHHBIX W T'YMaHHTapHBIX HayK KOTOpas, IaeT
CHHEpreTHYEeCcKass METOJOJIOTHS, KOTOpas IO3BOJISET
UCCJIENOBaTh OUYEHb CJIOKHBIE CHUCTEMBI, KOTOpBIE
HAXOMATCS B M3MEHYHBOM COCTOSHHH. MeETOHOIOTHS
CHHEPI'eTUKH TO3BOJISIET PYKOBOACTBOBATHCS TaKHMMHU
METOAAaMH, KaK YIPaBJICHUS, HEIPOCTHIMU CHCTEMaMH,
KOTOpasi «HapaOaThIBAaCT HJICH M MPHUHIMUIIBI, KOTOPBIC
UMEIOT IBPHUCTHYECKYIO IEHHOCTH JJIS YTBEP)KICHHS
HOBBIX B3TJISIOB HA IPUPOAY U (hOPMHUPOBAHUS HOBBIX
AKCHUOJIOTHYECKUX OpHUEHTaLUIl KOTOpBbIE
CIOCOOCTBYIOT Pa3BUTHIO COBPEMEHHOW IMBILTU3AIHH
otmeuaet JI.®. Kysnenosa [11].

M.C. Karan B pabore «IlepcrieKTUBEI pa3BUTHA
ryMaHUTapHBIX Hayk B XXI Beke», OTMEUaer, 4To
OJHUM U3 OCHOBHBIX 3aJila4 pasBUTUA MBIIIJICHUA
HCCIICIOBATENS T.C. «OYAYIIMX YYCHBIX Ha MPUHIIAIAX
MEKIUCHUITIIUHAPHO-CUCTEMHO-CUHEPTCTUIECKOT'O
MMOHUMAaHUs Hay4HOH nesitenbHocTH XXI Bekay [6].

OCHOBHOE MECTO B MHpE HayK 3aHUMaeT
TyMaHUTapHOE 3HaHWE, «H00 B HEM CKPEIIUBAIOTCA
MOTOKM HWH(OpMAIMH, HIYNIUe OT BCEX IPYTUX
oTpacieil 3HaHUS —4eJIOBEK MPUHAIICKHUT K MPUPOAE,
U OOIIEeCTBY, U KYJIbType, U B €r0 CYIICCTBOBAHHH,
(YHKUMOHMPOBAaHMM W Pa3BUTHH OCOOCHHO SIPKO
TIPOSIBIISIFOTCS oOmue 3aKOHBI OBITHS,
paccmarpuBaeMble Gpuinocopuel 1 MaTeMaTHKON» [6].

Oobcy:xnenue

OcHOBHOW 3amaueil (OpMHpPOBaHUS HAYYHOW U
¢unocodpckori  Mpicmm XXI  B. 910, TIIyOOKas
pa3pabOTKa  METOAOJIOTMH  MEXAUCUUILIHHAPHBIX
UCCeOBaHNH B 00NacTW pa3BUTUSA CcOOMyMa H
YeJIOBEeKa B II€JIOM, B CHCTEMHOHN CTPYKType, KoTopas
OTKpOET HayKe HOBBIC IyTH pa3BHTHs obmiecta. Ilo
3TOMYy MOBOJY MOXHO BEPHYTbCA K METOAOJIOTHH
TPAaHCIUCUUINIMHAPHOCTH, M TPHBECTH €IIE OJIHO
mHeHne b.Hukonecky. OH cumTaer, 4TO Ha OCHOBE
TEXHO Hay4YHOM KyJIbTypHl KOTOPas OTHOCHUTCS K cepe
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U3y4aeMoro OOBEeKTa, IyXOBHAs KyJbTypa IPOXOIUT
yepe3 OOBEKT, B JTOM cilydyae CyOBEKT H €ro
BSaHMO}IeﬁCTBI/Ie, IPUBOIUT K JUAJTIOTY MEKIY HUMU U
B OTOM OTHOIICHHM BO3MOXXHBI YCIIOBUH KOTOpBIC
06paHleHI)I Ha CCTCCTBCHHO-TCXHUYCCKUX HAYK B IICJIOM
K HAYYHOCTH U LEHHOCTSM B TOM YHCJIE U K JyXOBHOMY
PACcCyKIEHUIO UCClIeoBaTeNs. DTO BO3MOXHO TOIBKO
TOrma,  KOrja  HayYHO-TEXHUYECKas  KyJIbTypa
MIPEBPATUTCS B UCTUHHYIO KYJIBTYPY 9TO IPOUCXOAUTD,
CKOpee BCEro, B CO3HAHUH YUCHOT0. DTOT IIPOLEecC — He
NPOCTOE 3HAHHUH 00 N3y4aeMOM 0OBEKTE HO M 3HAHHH O
4eJI0BEeKe M OOIecTBa B LIEJIOM. DTOT IPOLECC yxkKe
JaBHO c(hOPMHPOBAJCS HO, ONHAKO €ro TOPMO3UT
YCTOSIBIIMHCSL «CKJIaJ yMa», KOTOpHIH Bce elle
npeobamaeT cpeau yaeHsIx [14].

Ha 5Toif OCHOBE MBI ONATH CTAJIKUBAeMCS C
ryMaHUTapu3alyed HayKd, KOTOpas HE MOXKeT
CO31aTbCsl, HE 3aTparuBas JIMYHOCTH HCCIEIOBATEIIS.

HeoOxomumMo  OTMETHUTh, 4YTO XapakTep 3HaHWU
OIpENCIIETCs HE TOJBKO MW HE CTOIBKO HX
coJiep)kaHneM MM o0JIacThlO, K KOTOpOH OHH
OTHOCSTCSL.

I'ymanuTapHbple 3HaHHSA CO3/AIOTCS TOJBKO B
CO3HAHMU YeJIOBEKa U 9TH 3HAHHSI OTHOCSITCS K 00J1acTH
JIYXOBHOM  KyJbTYphl ~ KOTOpblE  HE  CTaHyT
TYMaHUTAPHBIMU 3HAHUSIMHU, €CIIM OHH HE 3aTPOHYT
JMYHOCTH MHAMBUA, U HE TOJYYaroT B €r0 CO3HAHUH
addexTBHON packpacku 310 abcypa. Tyt cuemyer
OTMETUTh, YTO TOIBKO pa3paboTka MporpamMm
COTPYTHHYECTBA HCCIIEIOBATENS, MTPUHAUISKAIINX 1O
KJIaCCHYECKOMY OTIPE/ICIICHUIO aHTJIMHCKOTO YUEHOTO 1
mucatenst [1.Yapap3a CHOY K JIBYM KyJIbTypam, WA
HOBBIC MCTOJOJIOTUM HE CMOTryT pEHIUTH 3ajavdu
MHTErpanuMu Hayk. Eciau pedbs HOeT O eJUHCTBE
€CTECTBEHHO-HAY4YHOT'0 u T'YMaHUTapHBIX
KOMIIOHEHTOB KYJIBTYPBI, 9TO €AMHCTBO JIOJDKHO CTaTh
CBOWCTBOM CO3HAHMSl WHAWBUAA W B TOM 4YHCIE
CyObeKTa KOTOpbIE H3ydaeT OOIIECTBO B ICJIOM H
HayKy. B cBsi3u ¢ TeM, 4TO HayKa U TEXHHUKA 00JIaJat0T
OTPOMHBIM MOTEHIIUATIOM TpaHC)OPMHUPOBATH
peanbHOCTh B 33JJaHHOM HAIPABJICHUH, TyMaHUTAPHBIC
HayKd Kak HHUKOIJa paHee BOCTpeOOBaHbI ISl TOTO,
YTOOBI ONPEICIUTh ITH HANPABJICHUS, OCHOBBIBASICh HA
00IIIeUeIOBEYECKUX  IIEHHOCTSAX. | 'yMaHUTapu3aius
npeamnosaraeT BKItoueHne pedIeKkCUBHOTO OTHOIICHHS
uccrmemoBarenss K cebe, B 00JIacTH H3y4aeMoro
UCCJIeJIOBaHMsI, B KOTOPOW OH BEJET MCCIIEIOBaHUE, H K
MUY B IeJIOM. ['yMaHHUTAapHbIC 3HAHHS MO3BOJISIOT
YCTQaHOBUTH  MOpajibHbIE  OPUEHTHPHI,  KOTOpHIE
OCHOBaHbl M OINPEICICHbl XapaKTepy H3yd4aeMoro
00IIeCTBO M Ha OT/AEIBHOTO WHIUBHJA, B YaCTHOCTH.
['yMaHUTapHbIE COCTaBJISIONINE 3HAHUS  JIOJDKHBI
MPOHU3BIBATh BCIO HHGOPMAIMIO, BOCIPUHUMAECMYIO
YeJOBEKOM, NMPHUYEM XapakTep ATOH HMH(pOpMalHMU He
CyImIecTBEH, H J3TO HWHpoOpMamus #3 oOIacTu
€CTECTBEHHBIX HayK WIM HayK O KYyJIbType, T.€.
COCTaBHAsi OCHOBA T'yMaHUTApUU OTCTAMBaeT U
OKpamMBaeT €€  OMOIMOHAIBHO,  I[EHHOCTHBIE
OTHOHMICHHUSA KOTOPBIC BBLIACIACT €€ KOMIIOHCHTBI, U

MI03BOJISIET, OLIEHUTh KOHKPETHOE SIBJIICHUE C IO3UIMN
MOpaJM M pa3yMa W B 3TOM COCTOUT TJIaBHas 3aj1ada
OTIpe/ieIeHUs] METOI0JIOTHUECKOI ITO3UIIMH K podiieme
pPacCMOTPEHNUS U ONPEACIECHHS CHCTEMHOTO TI0AX0/a K
ompefielieHHI0  ponu  (akra B TyMaHWTapHbIX H
€CTECTBEHHBIX HAYKaX.

B ocHOBHOM Hay4Hasi TeopHs 3aBHCUT OT (haKra.
OTHOCUTETHHOCTh MUPOBO33PCHUS YUCHHOTO K (hakTy
Belpazun  M.IInmank  «MupoBo33peHHe, KOTOpoe
COBCPHICHHO BUCUT B BO3AYXC JICTKO MOXET OBLITH
pa3pylIeHo, eCiii OHO HEe OCHOBAaHO Ha TBEPJIOH MOYBE
JIECTBUTEIBHOCTH, WM TO3TOMY KaKIblil, KTO XO4YEeT
BBIpa0OTaTh CBOE HAYYHOE MHPOBO33PEHHE, IOJIKEH
CHayajga OBJIQJIETh  MpPEJICTaBICHHOW  00IacTbio
(hakTOB... HEOOXOOMMO YyHOpHEee TpeOoBaTh HYTOOBI
YEeNoBeK, II0 KpaifHeW Mepe B OOHOM oOmacTw,
qyBCTBOBAJ Ce0s1 CBOOOAHO M MMEN CaMOCTOSTEIbHOE
MHEHHE 0 Bemax» [12].

CrnenoBaTenbHO, HENb3s HE COTJIACUTCS C Uaeeid,
yTo I000# (pakT sBIAETCS CHCTEMOW MHOXECTBO
CBOMCTB M OTPaXEHUH U Clle/lyeT IPUMEHHUTh K aHATIH3Y
(hakTa cucteMHBIN moaxon. V3BecTHBIN (paHITy3CcKUi
npocBetutens KoHawiesk mmcan «Bceskas cucrema
€CTh HE YTO HHOE, KaK pacloJ0XEHHE pa3InuHbIX
yacTed Kakoro-HMOyJb HCKycCTBA WM HAyKd B
W3BECTHOM TIOpS/IKE, B KOTOPOM OHHM BCE B3aHMHO
MOJIEP>)KUBAIOT APYT APYra ¥ B KOTOPOM IOCIIETHHE
gactu 00bsicHsr0TCs nepBbiMu [10]. [To aTomMy moBoy
B cBoell pabote «Bceobmas ecTecTBeHHAs UCTOPHUSA H
Teopuss HeGa» KaHT mon mOHATHEM «CHCTEMay
pazbsicusier: «[lom cucreMol Ke,- mUCAT OH,- 5
pasyMer0  €AMHCTBO  MHOI'OOOpasHbIX  3HAHWH,
00BEANHEHHBIX OJHOHM uueel» [7]. Drta NakoHWYHAs
neUHAIUS HA PENKOCTh  CojAep)KaTelbHa, w00
BKJIFOYAET B CE0sl OCHOBHBIE XapaKTEPUCTUKH CUCTEMBI
BooOmie. Kpome ToOro, ompeneineHne «CHUCTEMBD»
Konnenbsikom, rae (QHUKCHPYIOTCS HCKIIOUUTEIBHO
MOJIOKUTETIbHbIE OCOOCHHOCTH CHCTEMbI (Takue, Kak
MOPSIIOK, B3aMMOOOYCIIOBICHHOCTh), B JcpUHUIIAH
Kanra oTpaxkeHO mpoTHBOpeuue, a, CIeNOBaTEIbHO,
IBIDKCHUE, pa3BUTHE. OJTO UPE3BBIYAHO BaXKHBIN
MOMEHT, PpAaCKpBIBAIOIIMHA JUAIEKTHUECKYI0 CYyTh
MOHATHS «crucTema [1].

PazBepHyTO€  AMaNeKTHYeCKOE  IOHMMAaHHE
IMOHATUA «CUCTEMa» MOXHO YBUICTH B 06’LCKTI/IBHO -
uneanuctuaecko Quimocopun Ierens [4]. MoxHO
cKaszarh, 4TO, Kareropus ¢uiocopuu «cucrema» He
ObuT0 00BEKTOM HcclenoBaHus ['erens, HO BCAKHH
NpeAMET HWCCICJOBAaHMS BBICTYHAeT Yy HEro Kak
CaMOpa3BUBAIOIIASCS CUCTEMA, KOTOpasi MIPEACTABISIET
c000i1 HCKITIOUNTEIIFHO MOMEHT Pa3BUTHA uieu. «Mnes,
- mumer [eremp, - Kak KOHKpeTHas B cebe
pa3BuBarommasicst cucrema. EcTh, Takum o00paszom,
OpraHuyeckasl CHCTeMa, I[eJIOCTHOCTh, CoJepiKalias B
cebe MHOKECTBO CTyTIEHEH 1 MOMEHTOBY. Beren 3a Tem
pa3BUTHE JUAJIEKTUKH CHCTEM MOXKHO YBHIETh B
Tpymax Mapkca, Onrensca, JIeHWHa, KOTOpEIE
MCCIIe0BATN KaITUTAIN3M KaK CUCTEMY.
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Ha ceromusmHuii nAeHb BEChb YUYEHBIA MHp
paccMarpuBalOT CBOIO 00JNacTh JEATENLHOCTH Kak
CUCTEMY U AHAIIUBUPYIOT €€ CUCTEMHBIMH MCTOJaMMH.
Cucrema, SIBISIACH OOBEKTOM, BEIIBIO U 3HAHUEM, B TO
K€ BpeMs BBICTyNlaeT Kak HEYTO  CIIOXKHOE,
B3aMMOCBSI3aHHOE, HAXOIAIIEECs B CAaMOIBIKCHHUM.

Cucrema oTpakaeT HPOTHBOPEUYUBOE EIMHCTBO
MHOTOTO W enuHOoro. Bce cucteMbl MMeEIOT oOriue
CBOICTBA, HE 3aBUCSAIINE OT HMX HPUPOJBL. MOKHO
IPpbBITU K BBIBOAY UYTO, CHCTEMA OTTPAHUYCHHOC
MHOXKECTBO  B3aWMOJICHCTBYIOIINX 3JIEMEHTOB. B
NpoLecce TO3HAHUSI TEPBBIM €ro 3TalloM SBJISETCS
aHallN3, BBIICIICHUE JJIEMEHTOB CHCTEMBI, KOTOpEIC
3aTeM yxKe MBICJICHHO BOCCOEANHSIIOTCS,
HHTETPHUPYIOTCS B eIuHyI0 cucteMmy. CilenoBaTenbHoO,
paccMOTpeHHE TUANICKTHKH BO3HHKHOBCHHS CHCTEMEI
€CTECTBEHHO HayaTh C PAaCCMOTPEHMs OTTAJIKHBAaHWUS,
KOTOpOe TpEACTaBIsieT cOOH «caMopacIIericHHe
«omuoro» [3].

Kak ormewaer B.M. Kenpos, snemeHTapHas
cucTeMa, SIBIISIONIAsCs HavyaloM, HOCHUTENIEM OIHOU
dbopmbl  aBWKEeHMS, ecTh (opMbl aBIKeHuEe [9].
Hanpumep, YenoBek kak cucTeMa — 3TO OJTHOBPEMEHHO
W DJIEMEHT COLMalIbHOW (OpPMBI  JBWIKEHUS, W
3aBepIIarolias CHUCTeMa OHOIIOTHYECKOH  (POpMBI
JBIDKeHHs. HyKHO OTMeTHTh, YTO 3aBepIuarouias
cucreMa OHOH (OPMBI  JABIKCHHS CTAaHOBHTCS
9JIEMEHTAPHOM JUIsl APYToil GOpMBI ABMKEHHSI HE caMo
mo cebe. Bo3HUKHOBEHHME HOBOW CHCTEMBI €CTh
OTHOBPEMEHHO  BO3HHKHOBEHHE HOBOH  (OpMBI
JIBIDKCHUS. MJIM HOBOT'O BHJA OIPECNCHHON (OpMEI
IBIOKCHUS. BO3HUKHOBEHHE HOBOW (DOPMBI IBMKCHUS
CBSI3aHO B IIEPBYIO OYEPE/Ib C TEM, YTO MPEXHsA hopma
JIBIKCHUS B TAHHBIX yCIIOBUSAX Hcdepnaia ceos. Jlrobas
JlasIbHeHIIas OpraHHU3aIMOHHAS nepectpoika
OJIECMCHTOB CHUCTEMBI B paMKax HpeHCTaBHCHHOﬁ
(opMBI  BIDKEHHS BEOET HE K YKPEIUIEHUIO U
COBEPLICHCTBOBAHUIO JTOMl CHCTEMBl, a K ee
npeoOpa3oBaHuio. UTO e MPOUCXOAUT C CHCTEMaMH,
3aBepIIAIOIIMMA Ty WIM WHYI (opMmy aBmwxeHHs?
®DakTEl TOBOPAT O TOM, YTO HAa4YMHAETCI WX
KOJIMUECTBEHHBIH  pocT.  OCHOBHyIO  posib B
OpraHM3allMil ¥ TPOBEACHUM WCCICIOBAHUS HWIPACT
cucreMa (hakTOB, KOTOpas oOmpenensercs Kak
LEJIOCTHAsT OOMIHOCTh (DAaKTOB, CBS3aHHBIX MEXIY
co00li OOBEKTUBHBIMH 3aKOHOMEPHOCTSIMH OOBEKTa
uccnenoBanus. CucremMa (GakToB maeT OOBSICHCHHE
TOMY FJTH HHOMY SIBIICHHIO, HAWTH peIIeHIe IPOoOIeMbl
U TIOCTPOUTH HAYYHYIO KOHIIENIHIO [5].
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€CIIH CHUCTEMY MOXKHO TMpPEJICTaBUTh, KaK E€AWHCTBO
MHOTOOOpa3HBIX CBOWCTB WU OTHOIIEGHUH, TO TaKOH
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2. Jlns ycTaHOBKM JOCTOBEPHOCTH (hakTa
HEO0OX0MMO HMCHOIb30BaTh METOABI AMITUPHUECKOTO
aHajM3a; HaOJIOJNEHHE, DKCIECPUMEHT, H3MEpEHHE,
CpaBHEHHE.

3. YCTaHOBUTH IOCTOBEPHOCTh HAy4YHOTO (hakTa

BO3MOXHO  OCHOBHBIMM  BBIIIE  YKAa3aHHBIMH
METOIOJIOTUYECKUMHU MOAXOJaMHU. Haubonee
pacrpocTpaHeHHbIM MOAXO0J0M SIBJISICTCS

MOCTIIO3UTHUBHU3M, B KOTOPOM OCHOBHBIM 3JIEMEHTOM
SBJSIETCSI TEOPETUYECKHU 3arpyKeHHBIH (akT, u3
Yero BBITEKAeT, 4YTO Jrobas Teopus (aKTHIECKH
HaxXOJUT CBOE OOBSICHEHWE B paMKax KOHKPETHOM
HaygHOi Teopmu. OfHAKO 3TOT MOAXOA K
OPOUCXOXKACHUIO  TEOPUHM  HE  MOATBEPXKAACT
JIOCTOBEPHOCTH ITPOUCXOKICHUS TEOPUH.

4. TlosutuBu3M Ooibllic  OmMUpaeTcs Ha
WHIYKTUBHBI METOJ] M BOCHpUHHUMAeET (axT, Kak
eIMHUYHOE SBJIICHUE W Tpeayaraet o0o0maTh Bce
¢axtel. OpHAaKO Ha TNPAaKTUKE O3TO IPAKTHUYECKH
HEBO3MOXHO OCYIIECTBHTh M IO3TOMY HEOOXOJUMO
NPUMEHATh JHAIEKTHYECKUI METoJ mojaxona K
Hay4HBIM (paKTaMm.

5. Marepuaiu3m HpoCMaTpUBAET €IUHUYHBIN
(aKT Kak cUCTEMY, COCTOSIIYIO U3 MPOTHBOPEUHS U
OOpBOBI  3TEMEHTOB MEXIy CO00ii: Omaromaps
BHYTPEHHEMY IPOTHBOPEUYHIO BHYTPH CHCTEMBI,
MOSIBIIIETCS BO3MOKHOCTh aHAJM3HPOBATh (aKT, KaK
cucreMa.
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IMPOBJIEMBI 1 TIEPCITEKTHUBBI PA3BUTHUSA DKCIIOPTA Y3BEKUCTAHA

Annomayusn’ 6 cmamve paccmompena nepcneKmugsl pazeumust sIkcnopma Y3oexucmana. B cmamove na ocnoge
aHanu3a OUHAMUKY GHEWHelU MOpP2o6iU 6blOeNeHbl NPOOIeMbl, NPENSIMCmMEyIowue 6 00A20CPOYHOU NePCHeKmuge
00CmUdICEHUI0 Yenell YCmouuue02o pazeumusi 3KOHoMuky Pecnybnuku Y3zbexucman. Omo makue npobiemvl, Kak
CHUDICEHUE 8 NOCNeOHee 8peMsi MEeMN08 IKOHOMUUECKO20 POCma, OMPUYAMeIbHOe 6HEeUHemop206oe caibio (be3
yyema CMmoOUMOCHU IKCNOPMA/UMNOPMA dHepeoOHOCcumenet), ciabas cmenewb MOGAPHOU U 2eozpaghuuecKol
ougepcugpurkayuy dKCnopma, a maxice UHCMUmMyyuonanvrvle npoonemvl. C yuemom 3apydedcHozo onvima u
PE3YIbMamos IMRUPUYECKUX UCCIe008ANHULL a8mop npediazaem psi0 KOHKPEMHbIX Mep, HANPAGIeHHbIX Had
OoanvHetuyo OU8epcUPUKayuIo 2e02papuieckoll U moeapHol CIMpPYKmMypvl IKCHOPMA pecnyoIuKy.

Knrwouesvie cnosa: sxcnopm, umnomp, mopeoeiis, GHeuHull mopeogulii 6aianc, Cmpaxosanue.

Brenenne BCECTOPOHHSS MOJJIepIKKa TIPEATIPHUATHIA
UDC 338:658 JKCTMOPTEPOB B jauBepcudukanmu  reorpaduu
9KCIIOPTHBIX MIOCTABOK, TIOBBIIIICHUE
Cpenu BaXKHEHUIINX HarpaBJIeHUN u KOHKYPEHTOCTIOCOOHOCTH W YKpEIUICHHWE MO3UIHII
TIPUOPUTETOB YKOHOMHYECKON TIPOTPaMMEI OTCUYECCTBEHHBIX  NPEANPHUATAH-IKCIIOPTEPOB  Ha
IIpaButensctBa  PecnyOnmuku  Y30ekucraH  Ha BHCIIIHUX PBIHKaX. DTH 3aJadd OOpETaroT 0CO0YI0
CPEIHECPOYHBI TMEepHUoNl OTMCUYCHBI NallbHEHIee aKTyaJIbHOCTP B YCIOBHSX CUTYaIlMOHHOM
pacuipeHre M MOOWIM3anus — 3KCHOPTHOI'O HEOIPEeIeICHHOCTH BO BHEIIHEN cpene,
MOTEHLMAJIa OTPACIEl 3KOHOMHMKUM M TEPPUTOPUH, MIpooIDKAroIIeiicss HeOnaronpuaTHOH KOHBIOHKTYPHI
~ .
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Ha  MMpPOBBIX  DPBIHKaX  CHIPHEBBIX  TO-BapoB, JKOHOMMYECKYI0  cucTeMy. VYka3 Ilpesugenra
YHKECTOUAIOIIUICS ~ KOHKYPEHIMH U YCUJIEHHS PecniyGnuku Y3bekucran «O Mepax no fanbHeinemy

MPOTEKIIMOHUCTCKUX HACTPOCHHH B TIIOOATLHOM
Macmtabe, a  TaKKe JpyrHxX  W3MCHCHHH,
OKa3bIBAIONINX B COBOKYIHOCTH HEOJHO3HAYHOEC
BO3JICHCTBUE HAa S5KOHOMHUKY Y30ekucTaHa.[4]
[IpaBOBBIM  pEryJUPYIOMIAM  JOKYMEHTOM
chepbl dKcropTa sBIseTCS 3akoH PecmyOnuku
VY30ekucran «O BHEILTHEAKOHOMUYECKOM
nesitenbHOCTU»[ 1], Hacroammit 3akoH peryiupyer
OTHOIIICHUS,  CBS3aHHBIE C  OCYIICCTBICHUCM
BHEIITHEAKOHOMHYECKOH AesaTenbHOCTH. OCHOBHBIMU
3aa9aMu HACTOSIIETO 3akoHa SIBIITEOTCS
obecrieueHne SKOHOMHYECKOH O0€30TaCHOCTH, 3allnTa
HSKOHOMHYECKOTO CYBEPEHHUTETa M JKOHOMHYECKUX

HHTEPECOB PecrryGinkn VY36ekucran pH
OCYIIIECTBIICHUH BHEIIHEIKOHOMHYECKOH
JIeITeIIbHOCTH, CTUMYJIMPOBaHUE pa3BuUTHA

HaIMOHAJILHON YKOHOMUKH, CO3JIAaHUE YCIIOBHM IS
MHPOBYIO

HUHTETpallid  3KOHOMHWKH  CTpaHbl B

& 2021 rop
== 2022 rop

42928

23340 23670

31243
26048

39595
36119

pacUIMPEeHHI0 3KCIOPTHOTO IMOTEHIHANA CYOBEKTOB
MIPEANPUHAMATENBCTBAY.[2]

Ecnu ananmu3upoBaTh TEHICGHIMH Pa3BUTHS
BHEIIHEW TOPrOBJIM  pecrnyOlUKH, TO  MOXKHO
OTMETUTh, YTO TE€ TEMIIbl POCTa BHEIIHETOPTOBOTO
obopora, To o UTOoram sHBaps-aekadps 2022 roga
BHEITHETOPrOBEIH  000pOT pecryOnukn  goctur 50
008,4 mun. gomr. CIIIA, KOTOpBIA, O CPaBHEHHUIO C
aHaJOrM4HbIM nepuogoM 2021 roja, yBenuyuics Ha
7 837,9 mumH. mosut. CIIIA (yBenuuenue Ha 18,6 %).13
obmero oovsema BTO skcmoprt cocraBun 19 309,1
miH. ot CIHA (k sHBapro-mekadpro 2021 roma
OoTMe4eHo yBenuueHue Ha 15,9 %), a ummnopt — 30
699,3 miH. nomn. CHIA (yBenmuenue Ha 20,4 %). B
pe3yibTare canbl0 BHEIIHETOProBoro ooopora
COCTAaBWJIO NAacCHBHBIA Oananc Ha cymmy -11 390,2
MiH. nomt. CHIA.[3]

(mnH_ donn. CLUA)

52883
5060,

44954
4037 3981

40741 40636

33669 3520 39509 3326 4

T T
AHBADs (DeBpANs MApT  anpens  Mai

MHOHE

HiONk

38MYCT CeHTAODL OKTADPE HORODE Jekalpe

Pucynoxk 1. Ilomecssynasi A7MHAMUKA BHEIIETOProsoro odopora Pecny0inku Y30ekucran

Haunbompmmii 00BeM BHEITHETOPTOBOTO
obopora 3adukcupoBan B (eBpane 2022 roma u
oTrMmeueH Ha ypoBHe 5 233,2 muH. momr. CHIA. Tlo
CpaBHEHMIO C aHAIOrHYHBIM MecsieM 2021 rona, ero
yBenundeHne coctasmiio 2 846,2 muH. gomn. CIIA. B

nmexabpe 2022 roma o0BeM  BHEIIHETOPTOBOTO
obopora cocrasui 5 060,8 mun. momr CIIIA wu, mo
CpaBHEHHIO C aHAJOTWYHBIM niepuogoM 2021 roxa, o
yBenuuuics Ha 24,5 %.[3]

Poccniickas Qejtepanus
OKenopr:3066.9 Hvmnopt: 6212.8

s I

Iknopt: 2519,0 Hmnoprt: 64048

Kasaxcran

OKenotp:1379.7 Hmmopt: 3241.2

Typums

Oxenopt: 1507.4 Hmmopt: 1716,5

PecnyGmika Kopes

Oknopt: 48.1 Hvmopt: 2295.5

Cxema 1. Ton nATh cTpaH, UMeOIINX HAUOOJbIINHA TOProBoulii O60poT ¢ Pecnydankoii Y3oexkucran
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Cpemn 20 KpymHBIX CTpaH TApTHEPOB II0 Poccuiicko @enepanueii (18,6 %), KHP (17,8 %),
BHEIIHEYKOHOMHYECKOH JIeITEIbHOCTH HAOII0MaeTCs Kazaxcramom (9,2 %), Typumeit (6,4 %),
aKTUBHBIH BHEUIHETOPrOBBIM OajmaHc ¢  Tpemsd Pecniyonukoii Kopest (4,7 %), Keipreizcranom (2,5 %)
CTpaHaMH, B YaCTHOCTH C TaKMMH, KaKk AQraHucTaH, u I'epmanneii (2,3 %).
Keipreizcran u Tamxuxucran. C 17-10 crpaHamu B suBape-nexabpe 2022 roma  obmiee
COXpaHseTCsl MacCHUBHBIM OalaHC BHEIIHETOPTOBOTO KOJIMYECTBO CYyOBEKTOB 3KCIHOPTEPOB COCTaBHIO 7
obopora.[9] Ha cerommsmuuii neH» PecmyOmnmka 199 en., uro obOecrneynso IOBEICHHE OOBeMa
Y30eKncTaH OCYIIECTBIECT TOPTOBBIE OTHOIICHUS C skcnopta 6e3 3omota 10 15 198,8 muH. momur. CIIA
204 crpanamu wmwupa. Haumbonpmmii  00beM (yBenmueHwe, 1O CpaBHEHHWIO C AaHAIOTHYHBIM
BHEIIIHETOPrOBOro  000poTa  3aMKCHPOBaH  C nepuonom 2021 rona, cocrauio 121,1 %).[3]

B %

K uTOrY
2021 2022
ron, ron,
Bcero 16 662,8 19 309,1 110,3 115,9 100,0 100,0
g mom yucne:
MNuieBkle NPOAYKTE!

TR MR 13718 1631,6 102,7 118,9 8,2 8,4
Hanntkn v Tabak 36,0 11,0 132,77 3,1p. 0,2 0,6
Cripbe

HEeNpPOAOBONLCTBEH- 509,5 3994 111, 7 78,4 351 21

HOE, KpoMe Tonnuea
MuHepansHoe Ton-

NWBO, CMAa30oMHbIE

MACHa ¥ aHanoru- 9148 12221 1388 1336 55 6.3

Hble MaTepuans!

HKMBOTHLIE M

pacTuTenbHbIe 1,5 21,2 57 13,9 p. 0,01 0,1

Macra, *Mpbl 1 BOCK
Xrmuueckue

BellecTBa M aHano- 1131,2 1301,8 137,8 1151 6,8 6,7

rMyYHan NPoaYKUMA

MpoMbILUNeHHbIE
ToBapb

MawmnHbl 1

4 3331 4 443,2 149,1 102,5 26,0 23,0

TPaAHCNoPTHOS 693,6 975,7 159,7 140,7 42 5.1
oGopyooBaHWe
Pz;f'g;:':e roToseie 7856 1111,3  127,3  1415 47 5.8
Mpoune ToBapb! 4 3039 41323 74,0 96.0 258 214
U3 HUX: 30710MO 41098 4 110.3 70.8 1000 247 21,3
Yenym 25817 39595 128,8 1534 15,5 20,5

Pucynok 2. Ctpykrypa 3xcnoprta Pecny6auku Y3dexkucran no pasgeaam MCTK
(3a sstHBapb-Aekadps 2022 r.)

B crpyktype »skcmopra 79,5 % 3aHMMaroT MIPOJYKTHI U )KUBBIC KUBOTHEIE (8,4 %), XUMUYECKHe
TOBaphl, KOTOpbIE, B OCHOBHOM, TPUXOJATCS Ha BEIECTBA U aHAJIOTMUHYI0 MpoayKiuio (6,7 %).Puc.2.
npoMblnuieHHsle  ToBapel (23,0 %), mumeBble

wm 2021 ron
= 02 rog 10028

IVERN 1196 13185
4 11 T 1536

AHBADL DeBpAMe MADT NDEMe MR WO WOMb  3BNCT cewTAGDL OFTABDe HORODL Rerade

Pucynok 3. [lomecsiunas TuHAMHKA 3KcnopTa Pecny6auku Y3oexkucran (MiaH. gout. CIIIA)

Haunbonsmmit 00peM KcopTa 3aUKCHPOBaH B 892,6 muH. momt. CHIA. B nexa6pe 2022 roga o6sem
despane 2022 roma u oTMe4YeH Ha ypoBHe 2 697,0 akcnopta coctaBui 1 943,8 mun. pomn. CIIA u, no
miH. gomn. CIHA. Tlo cpaBHeHHIO C aHAJIOTHYHBIM CpaBHEHHIO C aHAJOTHYHBIM mepuomoMm 2021 rona,
MmecsueM 2021 ropa, ero yBelaMyeHHE COCTaBUIO 1 yBenmumics Ha 68,5 %.Puc.3.

Philadelphia, USA - 0 Clarivate
AnalytiCS indexed



ISRA (India)  =6.317 SIS(USA)  =00912 ICV (Poland)  =6.630
. ISl (Dubai, UAE) =1.582  PUHII (Russia) =3.939  PIF (India) =1.940
Impact Factor: g\ australia) =0564 ESJI(KZ)  =8771  IBI (India) = 4.260
JIF =1500 SJIF (Morocco) = 7.184  OAJI (USA)  =0.350

I[lo cpaBuenuto ¢ 2020-2021 roxamuy, Tampkukucran. Mx gons B o0meM o0beMe 3KCIopra

OCHOBHBIMH HAlINM{ MAapTHEPaMH TI0 3KCIIOPTY
TOBapOB M YCIyT BO BHEIIHETOPTOBOM OOOpOTE B
sHBape-fekadpe 2022 rona SBWINCH TaKWe CTPAHBI,
kak Poccuiickass ®enepanus, KHP, Typmws,
Kazaxcras, Keipreizerasn,

Adranucran u

Jocturaa 55,5 %. 3a cuér pocTta SKCHOpTa B Apyrue
3apyOeKHbIe CTpaHbl JI0Js1 IKcropTa B crpansl CHI
yBeNIMYHMIIACh W WX JOJsI B O0meM ero o0beme
cocrasuia 40,7 %.Puc.4.

Mni. gonn. CIIA | Temnbi pocta, % S
MECTO

0 | 202 | 201 | 202 |00 | 202

rog rog rog rop | rog
Poccuickan
E— 20882 30669 06 E9 2
Komai 2501 25190 106 %6 1 2
Ty 1604 15074 161 81 3
Ko 1784 1397 197 M1 4 4
Keprisacran 0 993 M2 mp 5 b
AdpraHucTaH 667,5 750,6 859 12,5 6 6
TapkukacTan 5019 5199 1239 103,6 7 7
Kanana 199.8 226,2 1404 1132 9 8
TypKMeHucTaH 1919 1948 1522 101,5 10 9
Wpan 1771 1397 1249 789 1 10
AzepbaigxaH 76,0 1323 140,1 1741 16 "
Monbuwa 887 1317 1546 1485 14 12
MakucTaH 130,1 1273 132,0 97,9 12 13
Benapyce 59,6 126,5 140,1 21p. 21 14
O0A3 550 1145 544  20p 23 15
Cunranyp 1040 104,8 179,3 1008 13 16
BenukobpuTaHua 79,6 103,5 23p. 130,0 15 17
Nateua 552 103,0 146,6 186,6 24 18
lepmanuAa 722 889 106,8 1231 17 19
YikpauHa 2325 786 1878 338 8 20

Pucynok 4. O0beM U TeMIIBI POCTa IKCHOPTA TOBAPOB U YCJYI IBaAlaTH KPYNHBIX CTPAH-NIAPTHEPOB (3a

sIHBapb-AeKkadpp 2022 r.)

O0BeM 3KcIopTa YCIyr IO WTOTaM SHBaps-
nexabps 2022 roma cocraBun 3 959,5 MuH. oI
CIIA, wim 20,5 % ot o0miero odbemMa TOProBOTO
JKCMOpTA W YBEJIMYWICS, T[O0 CPaBHCHHIO C
aHanoruuneiM nepuoaom 2021 rona, Ha 53,4 %. B

1753,5
1610,2

Yenyau Moe3ou

2703

COCTaBe IKCIIOpTa YCIyT JBBHHYIO JOMIO 3aHUMAOT
TpaHcropTHBIEe yciuyru (44,3 %), moe3axu (Typusm)
(40,7 %), TeNEeKOMMYHUKAITHOHHBIC, KOMITBIOTCPHBIC
n wuHpopmanuonnsle ycayru (6,8 %), mpoune
nenosbie yeyrH (3,9 %).Puc.5.

39 7

N\

6,8

44,3

1713

154,2

TenexommyHurayuon-  fipoyue

fpoyue

Hble,

U UHOpNaYUOHHBIE

yenyau

Pucynok 5. Ixcnopt yeayr Pecny6muku Y3oekucran(3a supapb-1exadops 2022 r.,miH. Josut. CIHA)

yenyau
yenyzu
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B 1o xe Bpems Ha mpoume ycmyru (4,3 %) yIydlIeHUsT  CTPYKTYpPBl ~ OKCIOPTa, a  TaKKe

HauOOoNbIIast 0Nl COOTBETCTBEHHO NPHUXOANUTCS Ha
tunancoBsle ycayru (1,8 %), ycIayru cTpaxoBaHUS U
neHcuoHHoro  obecneuenust (1,4 %), yciuyrm
TEXHUYECKOTOo o0cyxuBanus u pemonta (0,4 %) u

np. Puc.5.
AHanu3upys HOPMAaTHBHbIE U CTaTUCTHUYECKHE
JTaHHEIE MOJKHO clenaTh BBIBOJI, 49TO

BHEITHETOProBhId 00opoTr PecnyOnmuku Y30ekucran
YBEJIMYMBAETCS C TOIOM B TOJ, HO B 3TOI OTpaciu
SKOHOMHUKH HMMEIOTCSI psii  1pobieM, KOTOpbIe
MPENATCTBYIOT JUIsl AajbHEHIIEro pocTa 3KCIopTa
cTpasbl. B yactHOCTH:

e Heb6naronpustHas reorpaguyeckas
TIOJIOXKEHHS CTPAHBI. Y30EKNUCTaH SBIISIETCS] OJTHUM M3
CTpaH He MMeEWIIUHd K BbeIXOLy B Mope. Ha
CeTOJHALIHUN JE€Hb CaMbIM ONTHMAIBHBIM H
JICIIEBBIM BapHaHTOM IEPEBO3KU T'PY30B SBISIOTCS
TaHKEpBl, Tpy30BBIE CAMOXOIHBIE CydHa. B
VY30ekucrane PS4 TOBapbl OTBEYAIOT CaMbIM
BBICOKUM TpeOoBaHUsAM EBpormeiickuM  cTpaHawm,
CIIA, HansHemy BocToky, HO M3-3a BRICOKUX LIEH Ha
MEPEBO3KY OTEYEeCTBEHHBIE AKCTIOPTEPHI
MIPOUTPBIBAIOT MO LIEHOBOW MOJIMTUKE HA PhIHKE.[§]

e Mayoe KOIN4ECTBO KPYNHBIX 3KCIIOPTEPOB,
KOTOPBIE MOTYT MOJCTaBISATH TOBapbl U YCIYTH B
KPYIHBIX MapTHAX M €Xe ce30HHO. Ha MupoBbIM
PBIHKE TOKyHaTesld TPeOYIOT TOBApOB B OOJIBIIMX
o0beMax u 0e3 mepedos MOCTaBOK TOBAPOB M YCIYT.
Ha cerogHsmHuii neHb KOHEYHBIC IOTPEOUTEIH
xo1T.[10]

e CIOXHOCTH NpHU MONYyYEHHUS KPEAUTOB Ha
sKcopT. KpenuTHele CTaBKM Ha 3KCIOPT CIHMIIKOM
BBICOKH, KoiieObaTtbes oT 20-30% Ha HalMOHAIBHOM
Bamiore U 8-15% Ha  wuHOcTpanHOM BamoTe (B
nmorutapax CIIIA u B eBpo), a [UIs HOTY9ICHUS KpEAUTa
YXOAUT MHOTO BpeMeHU. baHKU B OCHOBHOM HE JalOT
Gospmme kpeanTsl. [Ipomecc MOMydYEHUS] KPEIUTHI
CIIMIIKOM TPYAOEMOK U CIO0XKEH.[7]

e Henmocratkm B cHCTEME  AKCIOPTHOI'O
CTpaxOBaHMUS. MexayHaponHas MPaKTHKa
MOKa3bIBAET, YTO OCHOBHBIE TOPrOBBIE ONEPALUH IO
CEeNbCKOXO035UCTBEHHOM HIPOLYKLMH
OCYIIECTBIIIIOTCA Ha YCIOBHUSX IOCTaBKH C Y4ETOM
nocraBkn u crpaxoBku (CIP, DAP, CFR u np.), a
TaKkKe Ha YCIOBUSAX OIUIaTBl OTCPOYKH IUIATEXKa,
nocje IOCTaBKU TOBapa A0 IMYHKTa Ha3HAuU€HUs], IPU
9TOM TOBap IO Ka4eCTBY U KOJIMUECTBY IIPUHUMACTCS
B IMYHKTE Ha3HAYEHMUSL.[6]

e OrtcytcTBHE COOTBETCTBYIOLICH
nHpacTpykTypsl B  Mectax. Jus  skcmopra
MPOIYKIUH HEo0X0oAnMO paspeneHus u
cepTH(UKATEHI. IMonydennss  paspemieHus

u
cepTU(HUKATOB Ha MOPSANOK JUIMThCA 2-3 1Ha. B
OCHOBHOM TaKH€ OpTaHU3aIlMH pACIIOJIIOKEHBI B
00JIaCTHBIX LEHTPAX WU JIAJKE B APYTUX 00JIACTSX.

B memom, ucxoas W3 MPOBEICHHOTO aHAN3a,
BHJTHO, YTO MEpe]] BHEITHEH TOProBier Y30ekucraHa
CTOMUT DS 3a7ad, CBSA3aHHBIX C HEOOXOIUMOCTHIO

MPOBEJICHUS HHCTUTYIIMOHAIBHBIX IPe00pa3oBaHuii B
JMAHHOHM cdepe, YTO YKPEHHI0 Obl aHTHKPU3HUCHBIH
MOTEHIIAN  PEecyONMKH W TOBBICHIIO €€
YCTOHYMBOCTD TIepe/l BHEITHUMHE (DaKTOpaMH PHCKA.

B cBs3m ¢ 3THM, UCXOAS M3 aHATM3a MHPOBOTO
OlblTa, IpeajiaraeéM  CIeIylolue  Mepbl 10
VIIy4IICHUIO CUTYaIlid BO BHEUIHEHW TOProBIE, W B
YaCTHOCTH B OTHOLICHHH DKCIIOPTa pecIryOIINKY:

® ONBIT HOBBIX HHAYCTPHAIBHBIX  CTpaH
MOKa3bIBaeT, YTO HE 3aBbINICHHAs, a Hao0OpOT,
3aHIKEHHAs CTOMMOCTH BAIIFOTHOTO Kypca SBISIETCS
JBUTATEIEM  poOCTa  JIKCIIOPTa  HE  TOJBKO
00pabaThIBArOIINX OTPACIIEH MPOMBIIUICHHOCTH, HO 1
9KCIoOpTa B IemoM. Tak, B  3MIMPUYCCKAX
HUCCIICAOBAHHUAX BBIABJICHO, 4YTO He)lOOHeHeHHBIﬁ
BaJFOTHBIA KypC SBIISETCS XOPOIIUM HHCTPYMEHTOM
UHIYCTPUAIBHOM IOJIMTUKA B LENSIX YCKOPEHMS
SKOHOMHYECKOTO pocTa [5].

e KaK OTMEYAaeTcs B  MHOTOYHCICHHBIX
UCCIENOBaHUAK, [UII CTHMYJHPOBAHMS OSKCIIOpTa
TOBapOB  00pabaThIBAMONICH  MPOMBINIICHHOCTH
HeoOXoMMa IOCTOSHHAs paboTa HaJx yNpOIIeHHUEM
mporenyp Toproeiau. JlanbHeiiiee —ymydllleHHe
MHCTUTYLIMOHAJIbHOM, MPOM3BOACTBEHHOMN, a Takxke
TOPrOBO-JIOTUCTUYECKOH HMH(QPACTPYKTYphl CO31acT

HEOOXOMMMBIE YCIOBHS Al TIPOJABMXKEHHS HE
CBIPBEBOT'0 JKCHOPTA. [6]

e cuenmyer obecrieunTh
JUBEPCU(HUIIMPOBAHHOE  IPUBJICYCHUE  HPSMBIX
nHocTpaHHbIX wHBecTHnud (IIMM) B pasnuunbie
OTpaciii  NPOMBIIUICHHOCTH, YTOOBl  HapacTUTh

MPOMBIIIJICHHBII MOTEHIUAI OTPaciix, TAe CTpaHa
UMEET CpaBHUTENBHOE HpeumymiecTBo. [ng 3toro
HEKOTOPbIMH ~ CTpaHaMH  MHpa  IIPaKTUKYeTCs
MOJMTHKA TpPajalMd OTpaciel OSKOHOMHUKH IIO
MPUOPUTETHOCTH YISl 3apyOeKHOr0 MHBECTUPOBAHUS
(mampumep, Kwurait). B mpuopHTeTHBIX OTpacisx
MMM  moompsAoTcs  pa3HBIMU  JIBIOTAMH U
npedepeHIsIMU, TOTla KaK B MCHEE ITPUOPHUTETHBIX
UX YHCIIO CHIDKaeTcs. PekomeHmyercsi pa3paboraTh

BapUaHTbI MMPUMEHCHUA TakKkoro HHCTPYMEHTaA
UHAYCTPUANbHOM  TOJIUTUKA U B YCIOBHUSAX
V30ekucrana, ¢ TeM uroObl npuBiekars [1MU

MPEUMYILECTBEHHO B HOBBIC IIEPCIEKTUBHBIC OTPACIH
oOpabaTbIBaronei MPOMBIIIICHHOCTH. Takas
MOJUTHKA MOXET CTaThb XOPOLIMM TOMYKOM IS
JuBepcu(UKAUK TPOU3BOJCTBA M OSKCIOpTa B
pecyorKe.

e C ydeToM mOTpeOHOCTel BpEeMEHH Ui
MPOJIBIKEHHS TPOMBIIIUICHHOTO SKCIIOPTA C BEICOKOH
CTEICHBIO IepepadOTKH U TEXHOJIOTUYHOCTH CIIeyeT
oprann3oBaTh 3(Q(GEKTHUBHYIO CHCTEMY ITOATOTOBKH
TEXHHUYECKUX M MHBIX KaJpOB ISl HyK] S5KOHOMHKH.
Benp 0e3 HanuuMs KaJpoB COOTBETCTBYIOILIETO
npoduns TpynHo mpuBiekate [ B otpacim
NPOMBINICHHOCTH. B dWacTHOCTH, mpeasiaraercs
YBEIMUYHUTH OOIIyI0 KBOTY M KBOTY IIO TpaHTaM IS
npueMa CTYAGHTOB B BY3bl PECHyOJIMKH Ha

Philadelphia, USA

167

2 Clarivate

Ana lytics indexed



ISRA (India) =6.317 SIS (USA) =0.912 ICV (Poland)  =6.630

. ISI (Dubai, UAE) = 1.582 PUHII (Russia) = 3.939 PIF (India) =1.940

Impact Factor: g\ australia) =0564 ESJI(KZ)  =8771  IBI (India) = 4.260

JIF =1.500  SJIF (Morocco) = 7.184  OAJI (USA) = 0.350
WHXECHEPHO-TEXHIYECKHE, TPaHCIIOPTHO- HepevHs] CTpaH, ¢ KOTOPBIMH pecCIyONiMKa HMeeT
JIOTUCTUYECKUE u Jpyrue HE00XO0IMMbIE JCHCTBYIOIME  JBYCTOPOHHHE  CODVIALICHUS O
CIICIITMAJIBHOCTH. KpOMe TOTO0, pPEKOMCHAYETCA BBECTU MpEeaOCTABJICHUN pexKUMa HaI/I6OJ'lI)I_HeFO
NPaKTUKy THOKOro (POPMHUPOBAHHS CIICLHATBHOCTEH 0JIaronpUATCTBOBAHKS; pa3BUTUH OKa3aHUsI
MarucTpaTypsl, HUCXOs u3 norpebHOCTEH COPCHHIOBBIX YCIYT (KOJUI-IICHTPBI, MEIUIIMHCKUE,
paboronareneii MW COBPEMEHHBIX TEHICHUWI B OyxrainTepckue, MOpUAnYecKkue, HHHOPMAIUOHHO-
6usHece. KOMMYHHKAIIMOHHBIC W JPYTHe, MPeAOCTaBIsAeMbIC
® C y4eroM reorpaU4ecKux OCOOCHHOCTEH mocpeAcTBOM  MHTepHera) Ui 3apyOexHOM

pacnonoxxenus: PecmyOnuku Y30ekucTan Bo3pacraer
HEOOXOAUMOCTh B JUBEpCH(UKAIIMK TPAHCIIOPTHBIX
MapIipyToB, B YaCTHOCTH 4Yepe3 3aKIIOUuCHHE
TPaHCIIOPTHO-TPAH3UTHBIX COrJIaIICHUIA co
CTpaHAMH, MMCIOIIMMH BBIXOJl HA TCPCICKTHBHEIC

PBIHKH; KapJUHAJIEHOM pedopmupoBarnn
TPaHCIIOPTHO-JIOTUCTUIECKON nHQPaCTPYKTYpHI
pecnyOnuKY; MCHOJb30BAHUM  HEPEATM30BAaHHOTO

TOPrOBOTO ITOTEHIHANAa MEXIY Y30EKHCTaHOM U
COCEeTHMMH CTpaHaMU ¢ 00bEMHBIMH PbIHKAMH, B TOM
YHciIe MyTeM JETAIBHOTO W3YYEHHS HMIIOPTHBIX
MOTpeOHOCTeH 3THX CTPaH M MX YJOBJIETBOPEHHS
TOBapaMH MECTHOTO IPOM3BOJCTBA; PACIIUPEHUHU
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Abstract: Hard alloys are one of the most common materials that are in demand in production. The reason for
the high demand is the high strength properties during processing of the material. A wide range of composition and
properties of hard alloys has led to the emergence of various classification systems, the most relevant of which is ISO
TC. The properties of hard alloys are determined by a combination of various characteristics, for example, a soft and
ductile Co-based binder with hard and wear-resistant WC or cubic carbides. A wide range of mechanical properties
can be achieved by choosing the appropriate raw material, its composition and certain processing parameters of the
material during operation.
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Introduction binder Co, which can also be based on Ni or a

Hard alloys are in great demand in production, combination of Fe-Co-Ni metals. The gamma phase
due to the fact that they combine such properties as consists of carbonitrides of groups 4 and 5 of the
hardness and toughness. A hard alloy consists of periodic table. WC has high electrical and thermal
refractory carbides, nitrides or carbonitrides conductivity. In the y-phase, and forms solid solutions
embedded in a matrix of a plastic metal binder. The with a wide range of homogeneity of both
main phases present in hard alloys are the hexagonal interchangeable and interstitial elements. The
WC phase, the mixed cubic carbide/carbonitride properties of common carbides and nitrides used in the
phase (also called the y-phase or FCC-phase), and the production of hard alloys are given in Table 1.
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Table 1 - Values of selected properties of metal carbides and nitrides for the production of hard alloys.

co Symbol Lattice Density | Microhardness Melj[ing Young's Them]a!
togetherness parameter point modulus | conductivity
a=0.29058
wC hP2 ©=0.28365 15.72 23 2776 707 120
a=0.30233
Mo ,C hP3 =0.47344 9.18 17 2520 530 15
a=0.28290
CrsC; oP20 b=0.55329 6.68 27 1810 380 14
c=1.14719
TiC cF8 0.4328 4.93 28 3067 450 28.9
ZrC cF8 0.4700 6.46 25 3420 350 24.6
HFC cF8 0.4638 12.3 20 3930 420 25.1
VC o cF8 0.4164 5.36 26 2650 430 26.8
NbC cF8 0.4470 7.78 18 3610 340 27.0
TaC cF8 0.4455 14.48 16 3985 290 22.1
TiN cF8 0.4242 5.39 17 3050 420 29

The production of hard alloy products is a
complex that includes many technological stages:
production of raw powder, mixing and grinding of
powders, spray drying for obtaining granulated
powders ready for pressing, pressing, pressing or
shaping to the final form, dewaxing and pre-sintering,
sintering, after sintering, for example grinding or shot
blasting. All production processes are interconnected,
which means that any change at any stage of

T(°C)
1600
1400
1200
1000

800

600

bleaching

vacuum

production in the production chain will affect the
subsequent process and the quality of the final
product. Therefore, when designing hard alloy
microstructures, it is necessary to take into account all
stages of production [1,2]. From the point of view of
regulating the microstructure and mechanical

properties of hard alloys, the sintering stage is one of
the most important processes in their production (Fig.
1).

Ar/CO/N, HIP

400

200

degassing

time (hour)

0
0 1 2 3

4

5 6 7 8

Fig. 1. Schematic description of the sintering process for obtaining cemented carbides. Areas for
decontamination, vacuum, reactive and protective gases, and hot isostatic pressing (HIP) are shown.
The area of evolution of gas release during sintering is also indicated.

Decrease occurs during sintering to obtain a non-
porous microstructure and final component
dimensions. Hard alloys are obtained by liquid-phase
sintering, there are four main stages in the sintering
process. At the initial stage, shrinkage occurs mainly

due to the reduction of oxides and degassing of the
binder and impurities. At the second stage, as the
temperature rises, solid-state sintering begins. The
binder phase begins to wet the WC grains, and the
dissolution and transport of the material occurs by
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solid-state diffusion. The porosity decreases as the
temperature rises, and the material dissolved in the
binder begins to re-deposit on undissolved grains.
Compaction is enhanced by the redistribution of
particles. This is accompanied by further shrinkage.
At the third stage, the melting temperature is reached
(for a typical WC-Co alloy saturated with carbon,
~1300°C) and liquid-phase sintering begins. The

T(°C)

1320-1400°C

particle
rearrangement
device 1260-1400°C
liquid-phase
adhesion
1150-1230°C ||
viscous I
flow seal I
U
800-1190°C
grain
growth
seal

grains dissolve in the binder phase until it is saturated,
which is controlled by the solubility of the product.
Smaller grains dissolve preferentially, and larger
grains (which do not dissolve) dissolve at the expense
of smaller grains [3,4,5]. This Ostwald ripening
process leads not only to coarsening of the WC grain,
but also to complete compaction, see fig. 2.
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VO@ AR
“ B

@
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R

Fig. 2. Temperature ranges for the densification stages, as well as a schematic description of the evolution of
the microstructure and the corresponding fracture images (scanning electron microscopy (SEM) during
sintering of cemented carbide a WC-Co).

At the fourth stage (cooling), the binder phase
solidifies. Reprecipitation is present in the last step
leading to further enlargement. Usually sintered by
controlled conditions of temperature, pressure,
atmosphere and sintering time [4,6,7,8].

The key aspect is the consideration of the carbon
content in the solid alloy. At a low carbon content, a

sub stoichiometric carbide phase, called the n-phase,
can form. This phase tends to decrease in hardness in
the hard alloy, especially if it is deposited in the form
of large dendrites. Or, on the contrary, free carbon is
expected in the form of graphite and in the resulting
hard alloy, with a high carbon content, the mechanical
properties of the material decrease (Fig. 3).
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Fig. 3. Light optical micrographs showing the n

-
phase (left) and graphite formation (right) on cemented

graphite

carbide WC-10% Co. The phase diagram in the center shows the possible phases. The two-phase region

without defects (WC: tungsten car

Therefore, the carbon content in the sintered
alloy must be kept within narrow limits, in which
neither the n-phase nor graphite is deposited, which
really depends on the total composition of the
material. It should be noted that the solubility of W in
liquid Co decreases with increasing carbon activity. If
the content ¢ of cemented carbide is less than the ideal
ratio [C] / [W] = 1, the amount of tungsten dissolved
in Co increases. In modern production lines, carbon
can be controlled in the range of 0.05 wt.% [1,9,10].

A

binder content

bide, B: Co binder) is highlighted in yellow.

Hard alloys are in many respects a unique class
of materials. It is most remarkable that the phase of
the matrix, i.e., binder is the minority phase. The
interaction between the binder and carbide phases
determines the final microstructure.

By adjusting the binder content and grain size of
WC, certain properties can be achieved, i.e., grain
size, mechanical properties, impact strength, hardness
and thermal conductivity (see Fig. 4).

Bulk viscosity

RS-~
N Ff

thermal conductivity |

~f.‘ e S
a G

2 B §

LT Y

grain size WC

Fig. 4. Correlation between binder content and WC grain size with the main properties of cemented
carbides.
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These properties may vary depending on the
application, i.e., the processing of alloyed, stainless
and austenitic steels; cast iron or composites.

Bonding is an indication of the degree of
WC/WC bonding in the microstructure that
effectively forms the WC framework. Many unique
properties of hard alloys are due to the formation of
the WC frame.

Thus, most of the properties of hard alloys can
be explained by the content of Co and the average
grain size of WC. Hardness, and hence impact
strength, can be described as a function of average
W(C grain size and Co content. It should be noted that
the ratios presented here are empirical in nature and
most often do not take into account the scatter due to
the shape of the WC grain, the width of the particle
size distribution (this was indeed noted by Golov
Chanom and Litoshenko) or multimodal distributions,

o
. ’ oA

Young's moduli of doped crystals were
significantly lower than for undoped WC. They were
measured by nanoindentation in accordance with the
decrease in elastic constants from non-empirical
calculations. When added, some materials with a high
amount of Ta in WC grains had a lower hardness than
expected for their grain size, which is consistent with
the hypothesis that Ta doping in WC crystals has a
softening effect on the material and can improve the
ductility of the WC phase.

Theoretical calculations Suetin predicted that
among the 3d transition metals, Cr, V, Ti, and Mn
should be the closest in energy to form a solid solution
with W in hexagonal WC.

as well as any other carbide phases that may appear in
the microstructure [11,12].

Recently, an alternative method has been
developed, consisting of alloying WC grains while
maintaining their hexagonal structure (hexagonal).
The goal is to change the internal properties of the
hex-WC, as well as to control the WC grain size by
doping already in the WC phase. However, it was
difficult to change the properties of the hexagonal WC
phase itself. Molybdenum forms a continuous solid
Mo compound in WC at temperatures below 1170 °C.
The solubility of other transition metal atoms in WC
is so low that it is usually neglected.

WC powder, pre-alloyed with Ta, is successfully
used to obtain both coarse-grained and fine-grained
cemented carbides based on WC - Co with a
confirmed high concentration of ta, octa in the WC
structure (Fig. 5).
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Fig. 5. SEM micrograph of sintered material (W, Ta) C-Co.
The light areas correspond to WC, as well as (Ta, W) C. The dark areas correspond to the phase of the

binder based on Co, in the form of a needle, part of the grain (W, Ta) C in the same material (upper left
corner). Each dot represents one Ta atom.

N

Several authors have reported the solubility of Cr
in the WC lattice. Gladyshevsky et al. have already
described cubic carbide (W, Cr) C formed in the W-
Cr—C ternary system with a carbon content of 40—
50%. However, Tiikor found that the dissolution of Cr
in hexagonal WC is possible during powder
cementation. The authors found a hexagonal (W, Cr)
¢ phase with a higher Cr content than previously
reported (W oss, Cr 015) C corresponds to 5% CrC.
Weidow confirmed the results of theoretical
calculations using atomic probe measurements, giving
the solubility C r in WC 1.85 = 10 -3 after sintering at
a temperature of 1410 °C.

The main task in alloying hexagonal WC, from
the point of view of processing, is to control the

Philadelphia, USA

173

2 Clarivate

Ana lytics indexed



ISRA (India)  =6317 SIS(USA)  =0912 ICV (Poland) = 6.630

. ISI (Dubai, UAE) = 1.582 PUHII (Russia) = 3.939 PIF (India) =1.940

Impact Factor: g\ australia) =0564 ESJI(KZ)  =8771  IBI (India) = 4.260
JIF = 1500  SJIF (Morocco) = 7.184  OAJI (USA) = 0.350

deposition of cubic carbides or carboxylic acids from
alloyed hexagonal -WC, since how this precipitation
will affect the viscosity of the resulting sintered
product. Methods for producing hard alloys using
alloyed hexagonal WC, as well as for adjusting the
transition thickness by combining alloyed hexagonal
WC and nitrogen, have been proposed [1,5,8,13].
Addition of TiC, TaC, NbC and in some cases
VC, ZrC or HfC to cemented WC-Co carbides will
result in a secondary mixed (M, W) with cubic carbide
phase (here y-phase is denoted), where M = Ti, Ta,
Nb, Zr, Hf, V depending on the added carbides. The

y-phase does not change in the microstructure of hard
alloys in terms of a distinct round morphology and a
brownish color in the cross-sectional images (Fig. 6).

The solubility of these carbides in the liquid
phase at typical liquid phase sintering temperatures is
also limited. and thus, incomplete dissolution of the
added carbide particles can be observed. This often
leads to the formation of the y-phase, which is the
structure of the core, although much less pronounced
than, for example, for cermet materials. The formation
of such a structure as a core-rim depends on the
composition and processing.

(e |

Figure 6. Optical light microscopy image of WC- (Ta, Nb)c-Co cemented carbide showing grains of WC
(gray phase), Co bonding phase (white) and (Ta,Nb)c y-phase (brown phase). Surface SEM backscattered
electron image of WC-(Ta,Nb)C-Co showing different morphology of WC (faceted grains) and cubic carbide
phase (rounded grains) (upper left corner).

The solubility of these carbides in the liquid
phase at typical liquid phase sintering temperatures is
also limited and thus incomplete dissolution of the
added carbide particles can be observed. This often
leads to the formation of the y-phase, which is the
structure of the core, although much less pronounced
than, for example, for cermet materials. The formation
of such a structure as a core-rim depends on the
composition and processing.

Only very small additions of these carbide
formers can be allowed if secondary precipitation of
carbide is undesirable, then due to the very low
solubility of cubic carbide formers in the solid based
on co-binder on high carbon activities in typical
cemented carbide materials.

The effect of adding cubic carbides to cemented
carbides was revealed. T iC is a very hard and stable
carbide that provides wear resistance in the toilet
together. Compared to WC, the addition of TiC
increases the hardness of cemented carbides.
Accessory for improving the cracking resistance of

stainless steel, which forms abrasion and is often
accompanied by chemical attack and diffusion wear
due to high temperature near the cutting edge. On the
other hand, TaC, NbC and ZrC increase resistance to
plastic deformation, especially TaC, due to higher
wear resistance and hardness at high temperatures.

Barbatti studied the effect of partial replacement
of WC by cubic refractory carbides (TiC and (Ta, Nb)
C) on the resistance to oxidation of cementing
carbides WC - Co at 600 and 800°C. Oxidation
kinetics causes an increase in the oxidation rate of (Ta,
Nb A) C at higher temperatures, oxidation resistance
at 800 °C is achieved only by adding TiC; Thus, after
the replacement of the carbide, WC is mixed and
passivated by the action of Ti, Ta, and Nb oxides.

At present, due to the main type of cemented
carbide grades coated with CVVD and PVD, the use of
cemented carbides containing a significant proportion
of this mixed cubic area carbide, limited. Fields of
application - milling (continuous cutting), where there
are cubic carbides with a total content of no more than
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a few percent by volume. The use of a nitrogen-
containing y-phase to obtain functionally graded hard
alloys is a modern coating of inserts for turning steel.

Reec.7.S

EM image of two-layer cemented carbide WC-Co/WC-FeNi (top) and corresponding EB

Two-layer cemented carbides can be obtained by
sintering two different parts of carbides with WC
particle sizes, the appropriate binder, and composition

(Fig. 7).

g A
" : P YL 40
SD image

showing two different grain sizes of WC and a clear interface (bottom).

This technology can be used to create two
different microstructures. The phenomenon of the
liquid phase in two-layer cemented carbides, which is
under the conditions of joining two dissimilar
cemented WC-Co carbides, is considered in detail. As
arule, grain size and carbon content affect the release
of the liquid phase during sintering. In addition, the
proportion of liquid binder in the 2nd half also affects
the redistribution of the binder. These variables must
be taken into account if the gradient is to be preserved
or avoided. Depending on the swelling, if the
migration of the liquid phase is not properly
controlled, not only changes in the properties of the

half-layer material can occur, but also a harmful effect
on an interface or connection.

Conclusions

1. The empirical model is established based on
the level of the liquid phase flow. Can be used to
create multilayer cemented carbides. They showed
that the redistribution of the binder can be prohibited
as a result of the same pressure at which the liquid
phase migrates into all parts of a two- or multi-layer
material.
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2. Obtaining large-sized two-layer cemented

carbides in WC particles and/or binders requires
precise control of the sintering process.
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SIMULATION OF THE CONNECTION BETWEEN MACHINE
COMPONENTS USING THE DISTRIBUTED PARAMETERS METHOD

Abstract: to increase productivity in processing processes, it is important to achieve high material removal rates
while maintaining stable cutting modes, which largely depends on the dynamic properties of the machine design.
Receptor Coupling Subsystem Analysis (RCSA) is a combined analytical and experimental method used to determine
the stability of a machine under various tool configurations. This method uses experimental measurements of the
mobility of the holder-spindle assembly in combination with an analytical tool model to predict the dynamics of
various combinations of the tool and the holder-spindle. This article proposes an alternative approach using the
concept of a tool on an elastic support to predict the dynamics of the machine in various tool configurations. The
proposed model includes an elastic support provided by the holder-spindle assembly, which is measured using
vibration tests. The model also includes a distributed elastic interface layer between the spindle holder and the tool
shank to represent the characteristics of the connection interface. This allows us to present in more detail the
flexibility and damping of the joint surface, which play a crucial role in the dynamics of the machine. Experiments
have been carried out to demonstrate the effectiveness of the proposed model in predicting the dynamics of milling
operations, and it is shown that the model accurately predicts the effect of dynamic damping of the spindle when
adjusting the tool.
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MOJAEJIUPOBAHMUE CBA3U MEXK/Y KOMIIOHEHTAMHU CTAHKA C HCITIOJIB3OBAHUEM
METO/JIA PACIIPEJEJIEHHBIX ITAPAMETPOB

Annomayusn’ 015 noSvbIUEHUsL NPOUIBOOUMETLHOCTU 8 NPOYEccax 00pabomKU 8ANCHO OOCMUSAMb GbLCOKUX
cKopocmell cbeMa Mamepuana npu COXPAHEeHUU CIMAOULbHBIX PENCUMOS Pe3anusl, Ymo 6 3HAYUMEIbHOU CeneHu
3a6ucum om OUHAMUYECKUX CBOUCME KOHCMPYKYUU CMAaHKa. Ananuz noocucmem conpsiicenus peyenmopos (RCSA)
— 9MO KOMOUHUPOBAHHLLIL AHAIUMUYECKO-DKCHEPUMEHMATbHLIIL Memo0, UCHOb3YeMblll Ol ONpedeieHUs.
YCMOUYU8OCMYU MAWUHBL NPU  PA3IUYHBIX KOHQUeypayusx uncmpymenma. B smom memooe ucnonvzyromes
IKCNEPUMEHMATbHbIE UBMEPEHUsL NOOBUICHOCTNU V3IA Oeplcamelb-WNuHOelb 8 COYemaHuy ¢ AHATUMUYecKol
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MOOeNbI0 UHCMPYMeHmMA 0I5l NPOSHO3UPOBAHUA OUHAMUKYU PA3TUYHBIX KOMOUHAYUL UHCTNPYMEHma U Oepicamens-
wnundens. B oannou cmamve npeodnazaemcs anbmepHamugHbill n00X00, UCHONbL3VIOWUTI KOHYENYUuro UHCMpPYMeHma
Ha Ynpyzoti onope O NPOSHO3UPOBAHUSA OUHAMUKU CIMAHKA 6 PA3IUYHBIX KOHQUIYpayusx uHCmpyMeHmd.
Ipeonazaemasn moodensv gxrouaem 6 cebs ynpyayro onopy, 06ecneuusaemyro Y3iom 0epicamensb-unuHoenb, Komopas
u3MepAemcs ¢ NoMowbio ucnvimanuil na eubpayuro. Moodeny maxdce 6KOUAEm PACHpeOeleHHbIll YApY2ull
uHmepelicHvlil Clou mexncoy Oepicamenem-wnuHoenem U X80CMOBUKOM UHCIPYMeHma Oisi NpeoCcmasieHus
xapakmepucmuk unmep@eica coedunenus. Omo noszgoisiem 06oniee NOOPOOHO NpedcCmasumv 2UbKocmb U
Oemnuposane nogepXHOCMU COCOUHEHUsA, KOMOpble USPAIOMm Peuaruyro poib 8 OuHamuke mawunsl. [Iposedensl
9KCNepUMeHmMbl, 4mobbl NPOOEMOHCMPUPOBAS P HEKMUSHOCIL NPEONIONHCEHHOU MOOeNU 6 NPOSHO3UPOBAHUU
OUHAMUKU (Dpe3epHbIX onepayull, U NOKA3aHO, YMO MOOenb MOYHO NPOSHO3Upyem dPghekm OuHAMUYEcKo20

OeMnghuposanus WNuHOeIs Npu HACMPOUKe UHCIPYMEHMA.

Knrwouesvie cnosa: cmanok, Mooenuposanue, Anauus.

Brenenne

BricokockopocTHOI o0OpaboTke MOJXET
MoMeIIaTh percHepaTHBHAs BHUOpamusl  CTaHKa,
KOTOpasi ~ CO37aeT  HECTAaOWJIbHYI0  BHUOpPAILIHIO
HHCTPYMEHTa W3-32 OOpaTHOH CBS3H  MEXKIY

MOCTIeI0BATENbHBIMH NMPOXOAAMHU U MOXET MIPUBECTH
K IUIOXOH TOYHOCTH Pa3MEpOB U TIOBPEKACHHIO
WHCTPYMEHTAa WJIM 3arotoBKH. YToOBI IOJaBUTH
pereHepaTHBHYIO0 BHOpannio, HEOOXOJUMO BBIOpATh
NPaBUIIBHYIO TITyOMHY pe3aHus ISl KaKI0H CKOpPOCTH
pe3aHusL, HO JUIA 9TOTO TpeOyeTcsl 3HaHHe YaCTOTHBIX
XapaKTEePUCTHK CTaHKa JUISt OTIpeZieIeHUs
CTaOMIIBHBIX yCIOBUH pe3aHus [1].
OKcHeprMeHTaNbHbIE  HM3MEPEHHS  MOJBIKHOCTH
OOBIYHO  HCIIONB3YIOTCS  MCCIEAOBATEISIMH  JIS
MOJTy4EHHS JaCTOTHBIX XapaKTEPUCTUK KOHCTPYKLIUH
CTaHKa, HO JTOT MPOLECC MOXKET CTaTh AOPOTUM H
TPYAOEMKHM, Korza TpeOyroTcs H3MEepeHus Ui
KaXIOW OTACTbHON KOMOWHAIMM KOH(UTYpaIwii
Jepxkarenss IMNUHAEAS M HMHCTpyMeHTa  [2].
CrnemoBaTenbHO, HEOOXOOMMBI  IPOTHOCTHYECKHE
MOJIETIH, KOTOpbIE€ MOTYT OIpEAENSATh JIMHAMUKY
Pa3IMYHBIX KoH(pUrypanuit
WHCTPYMEHTa/IIITUHIEIIs/ iepyKaTest 6e3
HEOOXOIMMOCTH TOBTOPHBIX HM3MEpEeHUi BHOpaLuu.
J1J1s1 TOHKMX MHCTPYMEHTOB, B KOTOPBIX IIPE00IaaaoT
PEXUMBl MHCTPYMEHTa, OOBIYHO HCIHOJIB3YIOTCS
MO/JIETIM THOKOTO HHCTPYMEHTA H )KECTKOH OIPaBKH, B
TO BpeMsl Kak JJIsI HHCTPYMEHTOB CO 3HAYMTEIbHOMN
MONEPEYHON  JKECTKOCThIO ~JAWHAMHUKA IIpoIiecca
00pabOTKM  CHJIBHO  3aBHCHUT OT  ITOBEACHHS
mmueAens. HIMuti U ap. MCHOIB30BalM  aHAIU3
moncucTeM compspbkeHust perentopoB (RCSA) ms
MPOTHO3UPOBAHUS  YAaCTOTHBIX  XapaKTEPHCTHK
HaKOHEYHWKa WMHCTPYMEHTA, paccMaTpuBas Y3elnl
WHCTPYMEHT-AepKaTelb-IIITHHACTb Kak nBe
OTZETbHBIE MTOJACTPYKTYPBI " 00BeANHSIS
9KCIEPUMEHTAIBHO N3MEpEHHBIE YaCTOTHBIE
XapaKTEePUCTUKH JeprKaTeNs-IITHHICTI c
YaCTOTHBIMH  XapaKTEPUCTUKAMH  HWHCTPYMEHTA,
MOJyYEHHBIMA M3 aHAIUTHYeCKOH wmoxenu [3-6].
OTOT MOIX0/ MO3BOJISIET IIPOTHO3UPOBATH H3MEHEHHS

YaCTOTHBIX XapaKTepUCTUK HaKOHEYHHKA
WHCTPyMEHTa  H3-3a  JIOOBIX  W3MEGHEHHH B
KOH(UTypanum  WHCTPYMEHTa W YCTpaHseT
HEOOXOIMMOCTH B TOBTOPHBIX  HM3MEPEHUSAX

YaCTOTHOM  XapakTEPUCTHKM HpPU  HACTPOHKE
uHcTpyMenra [7-10].

MeTon aHanmu3a TOACHCTEM  COIPSDKCHUS
pENenTopoB (RCSA) HCIIONIb3YyeTCS JUTST
HPOTHO3UPOBaHHS JHHAMHUKH PasIMYHBIX
KOH(UTypanuil WHCTpyMEHTa/IINHHIEIS/ JepKaTes
0e3  HEoOXOAWMOCTH  TIOBTOPCHHS  W3MEPCHHH
BuOpauuu. Ognako meroq RCSA tpebyer peakuuu
KOHCTPYKIMA Ha  BCeX CTENEHAX  CBOOOIBI

uHTepdeiica coeMHEHNs, BKIIIOYas BpallaTesibHbIC
nedopmanu ¥ MOMEHTBI, KOTOpBIE  TPYJHO
n3Meputhb. Heckonbko uccnenoBareneil npeuioKuim
anbTEepPHATHUBHBIE METOJBI JUI1 pEHICHUs JTOH
npoOJIeMbl, B TOM YHCIIE aJTOPUTMBI ONPEACICHHS
peakuuy Ha BpalleHue HHTepdelca COoeaNHEHUs
MHCTPYMEHTA U JIepKaTessl C UCIONB30BaHUEM JBYX

CMEXHBIX  OKCIIEPUMEHTOB C  IMOCTYyNaTeJIbHOM
BUOpAITHEH, SKBHUBAJICHTHON MO
COCpPEAOTOUYEHHOT O COCOUHEHHUSI W BKJIIOYas
BpalllaTeIbHYO THOKOCTE IITTUHAENA.

MHOTroTOYeYHOE COSANHEHHE TAKXKE HCIIOJIb30BAJIOCh
JULSL TTOJTyYeHUsI O0Jiee TOUHBIX MOJIEJIeH JKECTKOCTH U
JneMiUpOBaHUs TTOBEPXHOCTH coeanHenus [11-13].
HenaBHo OBUT mpeioskeH aHAJIUTHYECKHH METOJX C
UCIIOJIb30BAHUEM TEOPUM Iyuyka THMOIIEHKO JIIs
pacuera OTKJIMKA BEpPIIMHBI HHCTPYMEHTA B 3aJaHHOU
KoMOMHanMu ¢ ucronb3oBaHueM RCSA, koTopblit
UCIIONB30BANICS Ul M3YYCHUs BIMSHUS OTHCNBHBIX
NapaMeTpoB TOAIIMIHMKA W KOHTaKTa Ha OTKJIHMK
HAKOHEUHHMKA WHCTPYMEHTa, a TaKKe BIMAHUSL
IIMUHACIS, JAep)KaTeNs, U MapaMeTpbl HHCTPYMEHTa
1o crabuibHOCTH Bubparmu [13-17].

B cratpe mnpemmaraercs MoJeNb JHHAMHUKH
HHCTPYMEHTA B IpoIiecce MeXaHNUeCKoi 00paboTKH.

B MOJETIM  pacCMaTpUBAECTCS  HMHCTPYMEHT,
ONUpAlOIIUiics Ha YNOPYTyl0 OHOpY LINWHJAENS-
JeprKaTes, KOTOpast ~ TpEICTaBiseT  coOoi

JIeMI(pUpOBaHHO-YIIPYrO€ OCHOBaHHE, CIIOCOOHOE
UMUTHPOBATh JOMHMHUPYIOIIUE IIOCTYNATENbHBIE H
BpamiarenbHble qedopmanun mmmHaens. Muatepdeiic
COCIMHEHUSI MEXJy MHCTPYMEHTOM U JAep>KaTeieM
MOJIENUPYETCS c MOMOILBIO YIpyroro
uHTepdeicHOrO  CJIosl,  KOTOPBIA  YYUTHIBAaET
U3MEHEHHE KOHTAaKTHOM JKECTKOCTH H3-32 CMEHBI
MHCTPYMEHTa M  pAaCHpelNelcHHss  KOHTAaKTHOI'O
naByieHUs Ha uHTepdeiice. [lapameTpsl KECTKOCTH U
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nemMnprpoBaHust unTepdeiica COEMHEHUS YacTAMH, Marepual KOHTAKTHBIX IOBEPXHOCTEHW M

MHCTPYMEHT-JIEPKATENb ONPEACIAIOTCA C IIOMOLIBIO
YAAPHOTO UCHBITAHUS Yy3J1a UHCTPYMEHT-IEPKATEIb-
IMIMUHACTb, W pa3padaTeIBaeTCs aHAIUTHYECKOE
pelleHue A8 JUHAMMYECKOro OTKJIMKa y31a. B
cTaTbe IIPEICTaBIECHBI JKCIEPUMEHTAJIBHBIE
IPOLELYPBI JUISL U3MEpPEHUs YaCTOTHBIX
XapakTEpUCTHK JeprKaTens W INNUHIENI U pacdera
JUHAMUYECKON  JKECTKOCTH  OMOpPBL, a  TaKke
OIPEIEIICHBI XapaKTePUCTUKU uHrepdeiica
HHCTPYMEHT-IEPKaTellb IIyTeM CpaBHEHUS
HU3MEPEHHBIX u PacCUUTaHHBIX KPUBBIX
BOCIIPUUMYHMBOCTH Ha BEpPIINHE HHCTPYMEHTA. 3aTeM
IPEACTaBICHHAs ~ MOJENIb  MCIONb3yeTca Ul
MIPOTHO3UPOBAHUS ~ AWHAMUKH  (pe3epoBaHUsl U
OIpENENIEHNUS ONITUMAIIBHON JUIMHBI HHCTPYMEHTA JUIS
cTaOmIbHOTO pexuma pezanus. [IpakTuka HacTpoOKH
HHCTPYMEHTAa BBINOJIHAETCA C HCIOJIb30BAaHUEM
INPEACTaBICHHON  MOZEIWM, U €€  IPOTrHO3bI
MOJTBEPKAAIOTCS IKCIIEPHUMEHTAILHO U3MEPEHHBIMH
OTKJIMKaMH.

Pa3paGorka mogenu

Ienb pa3pabOTKH TUHAMHYCSCKONH MOICTH IS
omepanuii  00pabOTKM  JOCTHTAeTCs 3a  CUYeT
WCIOJB30BAHUS TCOPUM HEIPEPHIBHOW OAaIKH JUIs
MpeCTaBICHUS WHCTPYMEHTA, KOTOPBI
MOJICIUPYETCS KaK YacTUYHO OIMUPAIONIMKACT Ha
yOpyryio  omopy. JTa  omopa  HMHUTHPYET
TuHaMudeckne  A(GQGEKTH  IIITHHJCIS/ IepiKaTels.
HucTpyMeHT MOJIEIUPYETCS c ITOMOIIBIO
CTYIICHUATOH OalTKU C TBYMsI CEKIIUSIMH, BCTaBICHHOMN
YacCThIO XBOCTOBMKA M BhICTyMarouieil yacTrto. bornee
CIOKHBIE TeoMeTpudeckne (OpMBI MOTYT OBITH
MPEJCTABICHBI C IMOMOIIBI0 OAJOYHOW MOMACTH C
HepeMeHHI:-IM CCUCHHUCM HJIN KOHC‘IHO-BHeMeHTHOﬁ
Moneni. COoeTMHEHUE MEXKIYy BCTAaBICHHOH YacThHIO

XBOCTOBHUKaA HHCTPYMEHTA u JACpKaTeIeM
MMpEeACTABJICHO YHNPYTrUM CJIOEM HyHeBOﬁ TOJIIVHBI.
ﬂI/IHaMI/IKa BCTaBJICHHO 4acTH XBOCTOBHKaA

WHCTPYMEHTa MOJeNupyeTcs Kak Oanka Diinepa-
Bepnysumu, ommparomascs Ha yIpyryio ornopy, a ee

MIOBEJICHUE OINCHIBACTCA OITpeIeIAIOINM
YpaBHEHHUEM.
0*U, (x,t) 02U, (x,t)
ElL; +my
dx* Jt?
= K)[v(x,6) — U1 (x, 1],
0<x<Ly 1)
rne U;(x,t) — OGOKOBOE CMeEIIEHHE BCTABHOTO
XBOCTOBMKA HMHCTpyMeHTa, v(x,t) — momnepeuHoe
cMenieHne pesnenepxarens, E — wmomynp IOnra
Marepuaiga  HMHCTpyMeHTa, L., [;; m; —
COOTBETCTBEHHO  JUIMHA, CEKYHJHBIH  MOMEHT
MHEpLH U Macca Ha eJUHUILY JUIMHBI BCTABJIIEMOIO
XBOCTOBHKAa HMHCTpyMeHTa, K(x) — koddduument
JKECTKOCTH ~ ynpyroro  uHrepgeiicHoro  cios.

XKecTkocTh €0 B MECTE COCAMHEHUS JEprKaTelst
HHCTPYMEHTa MOXET BapbHPOBATHCA U 3aBHCUT OT
Takux (aKTOpOB, KakK JaBICHHE MEXAYy IBYMS

Ka4eCcTBO 00paboTku MOBEPXHOCTHU. IIpu
MeXaHH4eCKOW 00paboTKe MPOCKaNb3BIBAHUE MEXKIY
JETAISIMH OTCYTCTBYET, a KOA(P(UIMEHT >KECTKOCTH
OCTaCTCA IMOCTOAHHBIM. Hpem)mymne HCCIICAOBAHUA
YCTaHOBIJIM HOPMAJIBHOE PACIPENICIICHNE JABICHUS C

MOMOILBIO  YUCJIEHHOTO  MOJEJIUPOBAHUS, U
JKECTKOCTh YNPYTOro CIOsl MPOMOPIHOHATBHA 3TOMY
nmaBneHuto.  Takum  oOpa3oM,  pacmpernencHue

’KECTKOCTU BBIOMPAETCSI HA OCHOBE TUIIA COCIMHEHUS,
a mapaMeTpbl JKECTKOCTH MOTYT OBITh OIpeIeCHBI
IKCIIEPUMEHTANIBHBIM IIyTeM. OTH KO3 (UIHEHTHI
MMEIOT KOMILIEKCHOE 3HaYEHHE JUIS yueTa PacCessHUs
SHEPruM, 3aBHUCAIIETO OT CMEIICHHs, Ha TpaHHIE
pazzena CTHIKOB.
K(x) = k(x)(1 +in), (2)

rae k(x) v 1 — *KeCTKOCTh TIOBEPXHOCTH COETUHEHHS
1 K03 PHUIIMEHT KOHCTPYKTHUBHOTO JASMITI(UPOBAHUS.
BriOpanHbIii MEXaHNU3M JeMn(pUpOBaHUS
coryacyercst ¢ (M3MYECKUMH XapaKTePUCTUKAMH
COCMHEHUSI W MPUBOAUT K OoJee TOYHOW MOACITH
JeMn(UpOBaHHUS IO  CPaBHEHUIO C  IIHPOKO
UCIIONB3YyEeMOI MOJEJBI0 BSA3KOI0 AeMII(HPOBaHHMS,
UCTIONIB3YEMOH B JPYTrUX ITMHAMHYECKHX MOJEIX
CTAHKOB.

JluHaMyKa BBICTYMAIOIEH YaCTH WHCTPYMEHTa
TaKKe OIpPEACNeTCS C HCIOJIb30BAaHUEM TEOPUHU
Oanku Ditnepa — bepHymmu:

0%U,(x,t) 02U, (x,t)
EIZ mz = ’
dx* at?
L<x<L, (3)
rne  U,(x,t); tP — nmomepedHoe cCMeLIEHHE

BBICTYIAIOLIEN 4acTU MHCTpYMEHTa, a L — Ly, 1,,m,
— JUIMHA, CEKYHJHBIII MOMEHT MHEPLIUHU U Macca Ha
CAVHUILLY JUIHBI BBICTYIAIOLINX yacTen
HHCTpyMeHTa. [Ipemnaraemas MOzenb, ONUCAHHAS B

ypaBHeHmsX. (1) m (3) ompenenser IUHAMUKY
WHCTPYMEHTa IIPH Pa3IUYHBIX KOHPUTYpalHix H
Harpyskax.

Yrobb1 MIPOAHATU3HPOBATh JMHAMHKY

MHCTPYMEHTa, HEOOXOJMMO OMNpEeTIuTh (YHKIHIO
YaCTOTHOW XapaKTePUCTUKU KOHYHMKA MHCTPYMEHTA,
KOTOPYIO MOXKHO IIOJY4HTb, W3MEPUB PEAKIHIO
UHCTpYMEHTa Ha  €AMHHYHOE TapMOHUYECKOE
BO30y’K/IeHHE, TPUII0KEHHOE B TOM ke MecTe. Korma
K  KOHYMKY  MHCTPYMEHTa  IPUKJIAJbIBAETCS
BO30y’K/IEHHE EIUHUYHOW TapMOHHUKH, TPaHHYHbIC
YCIIOBUS JUKTYIOT HaJn4ue €AMHUYHOU
TapMOHHYECKOW CHIIBI COBHra M HyJIEBOIO MOMEHTa
Ha HaKOHEYHHKE. DTO MOXET OBITh BHIPRKEHO B BHJIE
ypaBHEHUS.

03U, (L, t) ot
- ZZW = ,  (4a)
92U, (L, t
# =0. (4b)

FpaHI/I‘IHLIMI/I YyCJIOBUSAMHU Ha JAPYIrOM KOHIE
HMHCTPYMCHTA ABJIAIOTCA HYJICBBIC IIOTIEPEYHAsA CHUJIa U
MOMCHT, T. €.:
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2 Ly —x .
THOD_o o w0 = [o + () - vp)] €00 < x
d0x? d
63U1(0, t) < Ll' (8)
dx3 = 0. (4d) JlaHHOE yTBEep)KIEHUE OOBSICHSET, UTO Vi U V,
I/IHCprMCHT MpEACTaBISET coooi MpEaCTaBIIAOT co00#1 CTemeHb HMCKaKEeHHs B ABYX

CTYIICHYATYIO0 Oallky, COCTOSIIYIO U3 JBYX CEKIIUH.
Uto0ObI 00ecrednTh COBMECTUMOCTh MEXAY ABYMS
CEKIIMSIMHM Ha TPAHHUIC Pa3lielia, PEIICHUS JOJKHBI
Y/IOBIIETBOPATh ~ HENPEPHIBHOCTH  IEPEMEIICHHH,
HAaKJIOHOB, MOMEHTOB U TIONECPEYHBIX CHJI. JTO

BBIPKAETCS B CICAYIOIIMX YCJIOBHSX, KOTOPBIC
JIOJDKHEI OBITH COOMFOIEHBI:
Uy(Ly,t) = Uy(Ly,t) =0, (5a)
oU, (L, t oU,(L,, t
) 00D
IR A
a Ul Ll,t a U2 Ll,t
E113T2)— 2ﬁ=0, (SC)
a U1 Ll,t a U2 Ll,t
IlT_ElzT—O. (Sd)

VYcraHoBUBIIMECS PELIEHUS [UIsl  ONUCAHHOW
JUHEHHOW CHCTEMBI, BBIPOKEHHBIE C IOMOIIBIO
YpaBHEHUH B yacTHBIX pon3BoHbIX. (1), (3) nmeror
CIEAYIOIIHI BU:

Up(x,t) = @(x)e™t,  (6)

Up(x,t) = P(x)e™t,  (7)
rae Gopmbl gedopmanmu mHCTpymMeHTa D(X) M
W(x) ABISIOTCA KOMIUIEKCHBIMU (DYHKIHSIMH H3-32
HENPONOPLUUOHAILHOTO JIEMIT(HUPYIOIIEro XapakTepa
CHUCTEMBIL. Ot™n  nmedopmupoBaHHBIE  (QOPMEI
MOJIY4YalOTCsl TIPU BBIMOJIHEHUH I'PAHUYHBIX YCJIOBHUH
(4) m TpeGoBaHuUil cCOBMECTUMOCTH (5).

JIBIKeHHe y37a  JepKaTeNb-IINMUHICTh B
obmacTd, KyJa BCTaBISAETCS XBOCTOBHK, V(X1),
CITY>KUT (DYHKIHEH CHIBI B OCHOBHOM ypaBHEHHUH (1).
[lpn BoO3nmEHCTBMM EIMHUYHOTO TapMOHHYECKOTO
BO30YXKAEHHA €r0 MOXHO  BBIPa3UTh  Uepe3
MOCTyNAaTeNbHbIE TIEPEMEIICHHsT JIBYX COCETHHX
TOYEK Ha OIOpE HHCTPYMEHTA C PACCTOSIHUEM MEKIY
uHumu d.

{2 } = (Izx2 + [GIUD 6]

BrIpaxkeHne CTENeHHOro psAjga HCHONIb3yeTcs
UL MOJEIMPOBAaHUS  pEeakUuMud  XBOCTOBHUKA
BCTaBJIEHHOTO HUHCTPYMEHTA, KOTOPBII
paccMaTpuBaeTcs Kak Oajika Ha yIpyroM OCHOBAaHHH
C pa3IMYHOM JKECTKOCThbIO omopbl. [y 3Toro
UCIIONIB3yeTCS TOJMHOMHANbHas (opMa BBEICHUS

(DYHKIIHH ’KECTKOCTH ITOTPAHIMYHOTO CIIOS.
P

K(x) = Z a1, (14)
p=0
IMopsinok crenennoro psga N onpexpensercs
AQHAIMTHYECKUAM ITyTEM Ha OCHOBE XKEIaeMOT0 YPOBHS
TOYHOCTH U paBeH | wnm Beime. Koaddumments: a,,,

[
f01<1_L d

Ll_x

KOHKPETHBIX TOYKaxX Ha OMOpe MHCTPYMEHTa, KOTJa
Ha KOHUUK MHCTPYMEHTa BO3AEUCTBYET OJUHOYHOE
rapMOHUYECKOE BO30YXKICHHE. OTH aMIUIATYIbI
nedopmanuy, KOTOpBIE 3aBUCST OT  YacTOTHI,
MOKa3bIBAIOT, KaK TOUKH 1 M 2 pearupyroT Ha KOHYHUK
HHCTpYMEHTa. AJIBTEpHATUBHO, V; U V, MOTYT OBITh
BBIP@KCHBl ~ OTHOCHUTEIBHO 3(QGEKTUBHBIX  CHII,
JIEHCTBYIOIMUX HA TOYKU 1 M 2, KOTOpBIE UCXOMAT OT
XBOCTOBHKA BCTABJISIEMOTO HHCTPYMEHTA.

)=o) o

YHOMSHYTbIE BBIIE COOTHOLICHUS CHIIBI H
CMEIICHNUS BKIIIOYAI0T CUMMETPUYHYIO MaTpHILy 2X2,
o0o3HaueHHYI0 Kak [G]. Dra marpuia 3aBHCUT OT
4acTOThl M CONEPXKHT 3HaueHus G;;(w), rae i u j
paBHBI 1 1 2. DTH 3HaUEHUS IPECTABILIIOT IPAMYIO U
KpPOCC-4acTOTHYIO (JyHKIMHM OTKJINKA, U3MEPEHHbBIE B
Toukax 1 u 2. JIefCTBYIOIKE CUIIBL, TPUIIOAKEHHBIE K
JIepIKaTeNo 0003HA4YalTCs Kak f; U f,, KOTOpBIE
BO3HHMKAIOT B  PE3yJNbTaTe JBIKEHHS  YacTH
XBOCTOBHKAa MHCTpyMeHTa. PacmpeneneHHas cuia
K(x)(®(x) — v(x)), npunoxeHHass K JepiKaTero,
3aMEHSIETCS COCPENOTOYCHHBIMH cuiaMu f; (tme |
paBHO | M 2), KOTOpBIE MPOU3BOAT SKBUBAICHTHbIC
C/IBUTOBBIE U M3THOAOIINE BO3AEHCTBHSA HA OIOPY.

fo= [ (-2 ke (000 - v)a

Ly . —
N S LOICTORI )P

CBSI3b MEXIYy vV, U V,, JABWKCHHE 4YacTH
xBocToBUKa ®(x), BCTAaBJIEHHOrO B HMHCTPYMEHT,
orpeziensercs ¢ nomousio ypasHenuit. (9)—(10), o
€CTh:

- )K(x) ®(x)dx
(11)

1_x

) K(x) ®(x)dx

rae N pasHo 1, 2, ..., N, koMmruiekcHbie. OtHaKO OyneT
IPOAEMOHCTPHPOBAHO, YTO TOJBKO YETBIPE U3 ITHX
KO3((OHULINEHTOB  SIBISIOTCS  HE3aBUCHMBIMH, a
OCTaNbHbIe KO3(UIMEHTHl MOI'YT OBITH BBIPaXKEHBI
Kak  (QYHKIMHM O9THX  YeTHIpEX  HE3aBUCHUMBIX
napameTpoB. [1oAcTaBUB pellleHne CTEeHHOro psija
B OCHOBHOE ypaBHeHHE (1), MOXHO OIpeneIuTh
OTHOWICHUSI MeXay Kod((HINEeHTaMH BCTABJICHHOM
YaCTH XBOCTOBHKA.

HNnentudurxanus
MoJaeJ I

3KCIEPUMEHTAJbHOM

Philadelphia, USA

180

2 Clarivate

Ana lytics indexed



ISRA (India) =6.317 SIS (USA) =0.912 ICV (Poland)  =6.630

. ISI (Dubai, UAE) = 1.582 PUHIL (Russia) =3.939  PIF (India) =1.940

Impact Factor: g\ australia) =0564 ESJI(KZ)  =8771  IBI (India) = 4.260

JIF =1500 SJIF (Morocco) = 7.184  OAJI (USA) = 0.350
DKCrepuMeHTalIbHAs YCTaHOBKa, 3aTeM HCIIOJIB3YeTCs JUlsl ONpeJeNeHHs 1apaMeTpoB
HCIIOJB30BAaHHAs  [UIS  TOJNYYeHHsS  MAaTpHIBI unrepdeiica COC/IMHEHUS, B YaCTHOCTH,
JuHaMuueckod  rubkoctu  omopel  [G(w)] HOJIMHOMHUAJIBHBIX K03 PUIHEHTOB cIost
OIPE/ICIICHUS JKECTKOCTH U AeMI(UPYIOMINX CBOHCTB unTepdeiica  ympyroro  coemmHeHus.  Mogjens

yrpyroro ciost K (x). JIis u3MepeHus AMHAMUYECKON
THOKOCTH  OMOpBI  BEPTHKAIBHOIO  TPEXOCHOTO
(hpesepHOTO CTaHKa, Ha AepikaTesie BEIOMPAIOTCS IBE
TOYKM M3MEPEHUs M 3alUChIBAIOTCS  (YHKLUU
OTKJIMKA MpsIMOM W TONEPEeYHOW MOABUKHOCTH.
Cucrema B030yX/IaeTcsi C IIOMOLIbI0 MOJIOTKA C
HHCTPYMEHTaMH (B&KS8202), a OTKIIUKH
pPETHCTPUPYIOTCS.  C  IIOMOLIBIO  OJHOOCHOT'O
MbE302JIEKTpHYECKOro akcenepomerpa (B&K4393).
WzmMepeHnss Bo BpeMeHHOH 00iacTH coOMparoTcs U
3aTeM MpeoOpasyroTcs B YACTOTHYI 00JacTh C
MIOMOIIBIO JBYXKaHAJIBHOTO aHAIN3aTOPa CUTHAJIOB.

Jns onpenencHus KO3(QQHUIMEHTOB MOJUHOMA
COMPSKEHUS] IPOBOJUTCSI OTAEIBHBIN AKCIIEPUMEHT
Ha  cOOpKke  WHCTPYMEHT/Iep)KaTelb/ IITHHACIb.
CBepxUIMHHAsI KOHLIEBast ppe3a U3 ObICTPOpEKyILEH
cramu DIN 1889/1 ¢ 0coObMH TeOMETPHUYCCKUMHU
CBOWCTBaMH MOHTHPYETCS C IIOMOIIBIO IIaHTOBOTO
JIeprKaTesl, 2 Hd HAKOHEYHUK MHCTPYMEHTA KPEITUTCS
nerkuii  akceiepomerp.  [IpsaMble  m3MepeHus
MOJBWXHOCTH  NPOBOJSTCSL C  HCIOJb30BAaHUEM
UCTIBITAaHUS Ha yIap Ul IIOJy4eHUS YacTOTHOM
XapaKkTEPUCTUKU KOHYMKA HMHCTPYMEHTa, KOTOpas

uHTepdeiica coenuHeHNUs UACHTU(DUITUPYETCS B 1Ba
JTana, HaYMHAs C MOJENU HYJCBOrO HOPSIKA s
anmpOKCUMAIUN (YHKIUM >KECTKOCTH HHTepdetica
COC/IMHEHUSI 10 TIOBBIIICHHS MOPsiaKa (PYHKIMU ISt
JIOCTIDKEHUS JYUIICH KOPPENSIKA ¢ HaONI0acMbIM

MOBEACHUEM CTaHKa. W3mepeHnHsble KPHUBEIE
BOCIPUUMYHNBOCTHU ITOKa3aHbI HA pHUC. 1.
OnHopoanas COBMeCTHAA MoOJeJab
HHTep(eiica
KectkocThb TIOBEPXHOCTH COCIMHCHUA
HN3Ha4YaJIbHO npeanoJaracTes O,I[HOPOI[HOﬁ u

OIMKCHIBACTCS TMOJIMHOMHUAIBHON (DYHKIIMEH HYJIEBOrO
nopsiaka. O1a QYHKIHS JISTKO UACHTHQHIUPYETCS 1
CIIY)KAT OTIPABHOW TOYKOH Ui HMACHTH(DUKAIH
(GyHKOMHA ~ JKECTKOCTH  C  TOJMHOMHAIHHBIMH
ko3 punmenTamu 6osee BRICOKOTO mopsiaka. [Ipsmas
IIOJIB’KHOCTh Ha KOHYMKE UHCTPYMEHTA
paccUUTHIBAETCS C MCIOJB30BAHUEM HW3MEPEHHBIX
KPUBBIX YaCTOTHOM XapakTEPUCTUKU OMNOpPbl U
HavyaJlbHOM OLEHKH NapaMeTpa >KECTKOCTH y3Ja.
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Puc.1. U3mepennnie AYX Ha OIIOPHBIX TOYKAX.

YacroTHas XapaKTepUCTHKA KOHYHKa YBEJIIMYEHNE HE BIMACT HA PEAKIUI0 WHCTPYMEHTA.
HHCTPYMEHTa IOJIydaeTcd C  HCIOJIb30BaHUEM 3atem Qopmupyercs ueneBas — (QyHKOuS IS
MpOLEAYpHl, ONMCAHHOH B paziene 2, a MOpsIoK CpaBHEHUS M3MEpeHHOro 3HaueHus Gp(w) c
MOJIMHOMA, MPEICTABIISAIOIIErO BBEJICHHYIO OLICHEHHBIMM  YaCTOTHBIMHM  XapaKT€pPHCTUKAMHU

nedopMaIio XBOCTOBUKA, BBIOpaH paBHBIM 15 Ha
OCHOBaHMM TOro (haKra, 4YTO JanbHEHIIee ero

HaKOHEYHHKa HHCTpyMeHTa G, (w).
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Brur mocTpoeH TpexMepHBI rpaduk IeneBoi
(YHKIIMM B 3aBUCHMOCTH OT pEalbHOW M MHHUMOM
yacTtei K03 pHIIHECHTOB ’KECTKOCTH u
JIeMIIpUPOBaHUS CTBIKOBOIO CIIOS M OOHApYKHIIH,
9ro0 oOmuOka OblJa MHHUMH3UPOBAaHA, KOTJA
napaMeTpbl KOHTAaKTa B CThIKE OBbLIN 3a1aHbl Kak k =

Objective Function

10° 0

3,5 X 101°H/mM"2 u n = 0,4. Dtu mapameTphl
UCIIONB30BAUCh B KAa4eCTBE OTHPABHOW TOYKH B
npoueaypax — ONTUMM3ALMKM  JUId  TOJy4YeHHs
Kod(punneHToB TOJTMHOMA pacripeneeHus
JKECTKOCTH 0oJiee BEICOKOTO MOPSIIKA.

Puc.2. TpexmepHslii rpadguk nejiesoit pyHknum.
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Introduction Structural adaptability in the applied version is

The most important condition for the economic successfully used in the practice of operating friction
development of society is the intensification of pairs and is realized due to their running-in or running-
production and increasing its efficiency based on the in [3, 4]. The fundamental regularities of running in
acceleration of scientific and technological progress, friction pairs are also applicable to cutting tools,
the rational use and saving of all types of resources, whose preliminary running-in at cutting conditions
the creation and widespread use of high-performance that are optimal in terms of hardening of their working
technologies that improve the quality of manufactured surfaces can be considered as an effective and one of
products and their competitiveness. The successful the cheapest ways to increase tool life [5].
development of each production largely depends on The depth of the transformed structure of the
how it is provided with tools, equipment, etc. of the working surface of the tool is a thin layer several tens
proper quality. Practice shows how important metal- of micrometers thick, which seriously complicates the
cutting tools are for modern mechanical engineering. study of its strength properties. One of the available

The formation of secondary structures on the and widely used methods of mechanical testing is the
working surfaces of the tool is one of the measurement of microhardness on specimens of the
manifestations of a fundamental regularity—self- "oblique sections" type, which convincingly confirms
organization [1, 2]. The properties of secondary the very fact of the presence of structural adaptability
structures are determined by two simultaneously and allows a rough estimate of the degree of hardening
acting competing factors: hardening and softening or, and the depth of the modified layer. The amount of
something the same, strain hardening and thermal rest. hardening and its depth is determined both by cutting

modes and by the nature of the contact process.
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Fig.1. Distribution of microhardness in the contact layer of R6M5 cutters when turning steel 40X ( S=0.2
mm/rev; t = 0,5 mm).

1- inthe original state (after hardening)
2-  after 10 minutes turning at V = 0.583 m/s
3- after 10 minutes turning at V = 0.833 m/s

In Fig.1. curves of distribution of microhardness
in the contact layers of the tool in the initial state,
obtained by grinding (curve 1) and after short-term
cutting in various modes (curves 2 and 3) are
presented. The nature of microhardness change in
depth has a typical form, similar to those taking place
in the surface layers of hardened machine parts, and
the thickness of the transformed structure is on
average 30-50 pm. Figure 2 shows similar
dependences obtained in the study of hardening of the
teeth of a worm cutter according to R6M5 when
milling gears m = 10 mm. The nature of the
arrangement of the curves is fundamentally preserved
in comparison with Fig. 1. However, the hardening
value is significantly higher on average by 10...15%,
and the depth of the modified layer reaches average
values within 40...60 um, which is 10...30% higher
than those obtained with turning. Such a numerical
difference can be explained by the presence of impact
processes accompanying milling and periodic thermal
cycling on the contact pads of the cutting teeth.
Turning with imitation of shock processes when

cutting a cylindrical roller with a pre-milled groove
confirms this assumption. On fig. 3 shows the
distribution of microhardness in the contact
corresponding to the experimental value of Fig.1. The
obtained values of hardening and occurrence depths
are numerically close to the result of the analysis of
worm cutters, i.e. higher than with smooth turning.
Considering the above, one of the objective and
sufficiently informative methods for analyzing the
properties of the secondary structures of a tool is to
determine its wear resistance at cutting conditions that
exceed those at which it was formed. The
methodology for such an analysis is as follows.
Secondary structures, as transformed from the original
ones, formed in the contact process during short-term
cutting (for example, for 10 minutes) under various
regime conditions, are subsequently tested for wear at
higher regimes fixed for each experiment. In this case,
the nature of wear and tool life parameters will be
largely determined by the conditions of contact
interaction of the initial cutting process, in which the
formation of secondary structures was realized.
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Fig. Fig. 2. Distribution of microhardness in the contact layer of a worm cutter m =10 mm made of REM5F
when machining cylindrical gears made of steel 40X.

1 - in the initial position (after hardening),
3 - after 15 minutes of work at VV = 0.7 m/s,

2 - after 15 minutes of work at V = 0.541 m/s
4 - after 15 minutes of work at V = 0.833 m/s
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It can be assumed that the modes of initial
cutting (or preliminary running in), corresponding to
the maximum tool life, will determine the conditions
of contact interaction, under which the formation of
the most wear-resistant, and, consequently, more
hardened structure, is stimulated. As can be seen from

the description, the technique largely uses the idea of
preliminary running in, but is considered not as a
method of increasing durability, but as a methodical
technique for analyzing the state of the transformed
surface structure.
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Fig. 3. Distribution of microhardness in the contact layer of cutters made of R6M5F during turning steel
40Kh with shock loads.

S=0.2mm/rev; t=0.5 mm:

1 - in the initial state (after hardening);

2 - after 10 minutes of cutting at VV = 0.583 m/s;
3 - after 10 minutes of cutting at VV = 0.833 m/s

Consider some of the results obtained using the
described technique.

On fig. 4 and 5 show the resistance of turning
tools made of R6M5 when turning steel 45 in modes
V = 1.0 m/s; S = 0.2 mm/rev; t = 0,5 mmafter pre-
running. The choice of such cutting conditions was
justified by the fact that the tool blunting curve, as a
function of time, in these modes had a character close
to linear, i.e. the running-in period was practically
indistinguishable from the steady-state wear zone
(Fig. 3.6, curve 1). Therefore, it could be assumed that
in this case, the transformation of the original structure
during the running-in occurs under conditions of
dynamic equilibrium of hardening and softening.
Preliminary running-in of all tested cutters was carried
out during conventional turning (Fig. 4) and when
cutting a shaft with a groove simulating an impact
process (Fig. 5). The intensity of wear was determined
in the area of the steady process by calculation using
the formula

5_dh _ah
dt At
where Ahis the increment in the value of the wear
chamfer on the back surface of the tool in the zone of
the steady process over a period of time At .

Some wear curves are shown in fig. Analyzing
the obtained results, the following can be noted:

- preliminary running-in when turning a
conventional roller in the considered range of cutting
conditions gave a positive effect, while the maximum
increase in tool life was 1.50 ... 1.7 times;

- optimal running-in modes, corresponding to the
maximum resistance itself, were determined by the
speed range V=20...35 m/min;

- preliminary running-in during turning with
imitation of shock processes also in the considered
range of modes gave a positive effect, however, the
effect was more tangible, namely: the decrease in wear
intensity compared to the initial state was more than
2.75 times;

- the optimal running-in mode when turning a
shaft with a groove was V=15...25 m/min; those.
lower than the traditional one.

The last remark is more clearly shown in fig.
where the effect of the pre-running speed on the tool
wear rate is shown when cutting a conventional roller
(curve 1) and a shaft with a groove (curve 2). The
significance of shock processes is manifested not only
in the mixing of the optimal running-in rates to a lower
region, but also in the change in the nature of blunting.
Indeed, the wear of a tool that has been run in
according to the traditional version of turning when
operating at elevated modes undergoes additional
secondary adaptation, which manifests itself in the
presence of a pronounced period of initial wear. So if,
after running in, the blunting value was 0,25 mm, then
after the second run-in, it reached 0,45 mwm, after which
the tool left the steady-state wear zone. A different
picture takes place in the case of preliminary running-
in of the tool when turning a shaft with a groove. The
amount of run-in wear in this case was 0,2 mwm,
however, during further operation, the secondary
running-in of the tool in operating conditions
practically does not appear.

Philadelphia, USA

186

2 Clarivate
Analytics /e



ISRA (Indiay  =6317  SIS(USA)  =0912  ICV (Poland)  =6.630
. ISI (Dubai, UAE) = 1.582 PUHII (Russia) = 3.939 PIF (India) =1.940
Impact Factor: g\ australia) =0564 ESJI(KZ)  =8771  IBI (India) = 4.260
JIF = 1500  SJIF (Morocco) = 7.184  OAJI (USA) = 0.350
I muH
%0
120
T N
1w ™
&80
60

a Vi 20 30 40 Vﬂ,M/MUH

Fig. 4. Influence of the running-in speed on the tool life of the R6M5 cutter when turning 40X steel at V = 60
m/min, S =0.2 mm/rev; t = 0,5 mm. Run-in on steel 40X
7 Mt

Ay

7o \
0o /
80 /

&0

) i 20 30 40 Vﬁ,M/MLfH

Fig. 5. Influence of the running-in speed on the tool life of the R6M5 cutter when turning 40X steel at V = 60
m/min, S =0.2 mm/rev; t = 0,5 mm.
Running-in on steel 40X with imitation of impact processes
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Fig. 6. Wear of the R6M5 cutter when turning steel 40X at V=60 m/min, S=0.2mm/rev; t=0,5 mm.
1 - normal cutting:
2 — after running-in on V , =20 m/min;
3 —after running in at V , =20 m/min with impact simulation.

The absence of a pronounced secondary running-
in of the tool when working under shock processes is
a characteristic moment that occurs during the

The effectiveness of pre-running can be
estimated by the ratio of the tool life of a run-in tool
to a conventional tool, i.e.

operation of worm cutters. Figures show the wear T
curves of conventional and run-in cutters, clearly n= —n
demonstrating the noted circumstance. T

where T , - resistance of the run-in tool; T - resistance
of a conventional tool.
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And the optimal pre-running mode can be set as \/
a first approximation by the ratio of the pre-running K = —*=
rate to the operating rate, i.e. Va

I/

where V is the speed of preliminary running-in; Ve -
operating speed
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Fig. 7. Influence of the running-in speed on the wear rate of the R6M5 cutter when turning 40X steel at V =
60 m/min, S= 0.2 mm/rev; t = 0,5 mm.

1 - normal running-in on steel 40X;

2 - running-in on steel 40X with imitation of impact

The dependence n=f ( k) is shown in Figure,
analyzing which we can note the following. 7= f (k)
is nonmonotonic with a pronounced maximum
corresponding to the optimal ratio k ¢. In this case, the
value k o for turning has a larger value ( k ¢=0.75) in
comparison with the variant of gear milling ( k ¢ =
0.68). The tool life increase effect in the latter case
reaches 7= 3.25, while in turning 7= 1.85.
Dependence 7= f ( k) for the case of preliminary
running-in when turning a roller with a groove is
located in the interval between gear milling and
turning, however, the value of the optimal ratio in this
case takes the smallest value and amounts to k o= 0.39.

Figure 8 also shows the dependencies n= f (k)
for spline milling and cutting bevel gears. The
maximum effect of tool life increase after preliminary
running-in takes place during spline milling and gear
milling and reaches moren 3.0...3.25.
Determination of the optimal modes of preliminary
running in by the ratio V »/ V ¢ does not reflect the
physical essence of the hardening process, but can be
used in the approximate determination of the
conditions for running in by cutting, which is
guaranteed to provide a positive effect.

The extreme nature of the dependence of the
influence of the preliminary running-in speed on the
wear resistance of the contact surfaces of the tool, as

well as the presence of a limiting cutting speed, above
which there is no running-in effect, confirms the
dominant role in the secondary structure of the work
hardening adaptability. The extreme nature of the
dependence of the wear resistance of the secondary
structure on the cutting speed can be explained as
follows. With an increase in the cutting speed, the
sliding speed in the friction contact zone increases,
leading to an increase in the speed and degree of
plastic deformation of the contact layers of the tool.
This, in turn, leads to an increase in the density of
defects in the crystal structure, which determine the
amount of hardening. As the cutting speed increases,
the process temperature increases, which, to a certain
level, facilitates deformation, stimulating more
hardening. However, when the temperature reaches a
certain value, equal to the recrystallization
temperature, the defects in the crystal structure come
to an active state. Moving to the surface or
annihilating with each other, they reduce the overall
density of defects, reducing the amount of hardening.
In addition, with increasing temperature, the stability
of the defect decreases and its “dissolution” in the
main crystal increases [7, 8]. Thus, the presence of an
extremum of wear resistance as a function of cutting
speed is the result of two competing processes of work
hardening and thermal rest.
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Fig. 8. Wear of a worm cutter made of R6M5F m = 10 mm when machining gears made of steel 40X.
a) V =50 m/min; b) V = 62 m/min.
1 - normal cutting;
2 - after running in at V = 32.5 m/min;
3 - after running in at vV = 42 m/min
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Fig. 9. Wear of a worm spline cutter made of R6M5 when cutting splined shafts according to 30KhGSA at
V =45 m/min
1 - normal cutting; 2 - with running-in at V = 17.5 m/min
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Fig.10. Influence of the ratio of running-in and cutting speeds on the degree of tool life increase.
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1 - gear milling R6M5F - 40X;
2 - turning - P6M5 - 40X;

3 - turning with imitation of impact - R6M5 - 40X

4 - milling of bevel gears - R6M5F - 30KhGSA,;

5 - slot milling ROK5M - 12KhGSA.
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Fig. 11. Influence of the running-in speed of a worm cutter made of R6M5F 9 ( m = 10 mm) when cutting
cylindrical gears made of steel 40X
1-V =42 m/min, 2-V =50 m/min, 3-V =62 m/min
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Fig. 12. Influence of running-in speed on the durability of the gear-cutting head (R6M5F)
when cutting bevel gears from steel 30KhGSA
1-V=29m/min., 2-V =34 m/min ., 3-V =42m/min ., 4 - V =52 m/min.

Figures 11 and 12 show the experimental results
showing the effect of the pre-running speed of the
hobbing cutter and gear cutting head for various
operating conditions. Studies show that each
operating mode of the tool has its own optimal pre-
running mode. Indeed, the optimal running-in rate
corresponds to the extremum of the dependence.
However, the location of the maximum is different at
different cutting speeds, and there is an even tendency
that with an increase in cutting speed, the optimal pre-
running speed also increases. So for gear milling of
cylindrical gears at a speed V = 62 m/min, the optimal
running-in speed is V p = 42.0 m/min, and for a cutting
speed V =42 m/min it drops to V ;= 32.5 m/min. The
same is true for the gear head. Thus, at cutting speeds
V =42 m/min and 52 m/min, the optimal running-in
speed is 34 m/min. For cutting speed V = 34 m/min, it
decreases to V = 29 m/min, and when cutting at V =

29 m/min, the optimal run-in speed drops to V o= 21
m/min.

The foregoing makes it possible to liken the
formation of hardened secondary structures on the
working surfaces of the tool to the process of high-
temperature mechanical -thermal treatment (HTMT).
At the same time, in the traditional HTMT method,
plastic deformation and thermal effects during the
running-in process are combined in time and are
realized due to the energy of the cutting process itself.
Taking into account that the thermal effect during
HTMT stimulates the disappearance of thermally
unstable dislocations, it follows that with the name of
the process temperature, the heat resistance of the
strengthened structures should increase [5]. Based on
this, the results presented in Fig. 11 and 12 can be
interpreted as follows. At low cutting speeds, when
the process temperature is low, hardening is realized
due to the formation of high dislocation density,
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thermally unstable in nature. Such a structure, of The papers [4] showed the fundamental

course, will work well only at low thermal cutting
conditions. At high cutting speeds, due to high
temperature, the growth of dislocation density will be
accompanied by an intense decrease in thermally
unstable defects in the crystalline structure. As a
result, the secondary structure will have a not so high
dislocation density, but thermally stable. Such a
structure will perform well at high cutting speeds and
is not effective at low ones.

An effective way to increase the thermal stability
of dislocations is to fix them with alloying elements
[3, 4, 5]. This is explained as follows. The thermal
instability of dislocations consists in their movement
during heating. The decrease in the cost of
dislocations occurs in this case due to their escape
from the surface or annihilation when two dislocations
meet with opposite Burger vectors. A dislocation can
be retarded by blocking it with foreign atoms and their
compounds or another dislocation moving in a plane
perpendicular to the first one [8]. The source of
alloying elements for the contact layer of the tool can
be a wear-resistant or other special coating.

possibility of increasing the efficiency of wear-
resistant coatings by preliminary running-in of the
tool. Figure 13 presents some of the results of these
studies. Analyzing them , it can be noted that the
preliminary running-in of the tool without a coating
gave a minimal positive effect, which practically did
not manifest itself at cutting speeds above V = 21
m/min.

Wear-resistant TiN coated by CIB also did not
give a significant effect, however, it should be noted
that the coating slightly increased the heat resistance
of the tool. This was manifested in the fact that the
cutting speed at which the tool life of a conventional
tool coincided with the tool life of a coated tool turned
out to be higher for a run-in one. The small effect of
the wear-resistant TiN coating when turning stainless
steel 12Kh18N10T is explained by the manifestation
of strong adhesive processes during cutting,
associated with the presence of titanium both in the
coating and in the material being machined. It should
be noted that the positive role of the wear-resistant
coating at high thermal cutting conditions does not
decrease with a decrease in cutting speed.
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Fig. 13. Influence of cutting speed on the tool life of R6M5 when turning steel 12X18H10T (S = 0.2 mm/rev; t
=0,5 mm).
1 - normal cutting, 2 - after runninginatV =7.0 m/min, 1 - normal cutting with TiN coating , 2 - after running

in with TiN coating at V = 7.0 m/min

The pre-running of the tool with a wear-resistant
coating significantly increased the tool life of both
conventional and coated tools. At the same time, there
is an increase in heat resistance. Indeed, at the cutting
speed, at which tool life reached the same value with
coating and normal, pre-running increased it by more
than 10 times.

Similar studies were carried out during the
operation of worm cutters from R5M5F when
processing gears m = 6,0 mmfrom steel 122KhGSA. On
fig. 14. summarized test results are presented, which
in their content are adequate to the conclusions

obtained during turning. The tests were carried out in
the workshop conditions of the Production
Association "Navoi Machine-Building Plant".

Tool life was evaluated by the number of
machined gears, which had the following parameters:
number of teeth Z = 72; module m = 6 mwm; crown
width B =40 mm. The cutting conditions corresponded
to the condition of semi-finishing gear milling and
were: V =42 m/min; S ¢\u003d 2.01 mm /rev; t =12
mMm. The speed of preliminary running-in was assumed
to be V p= 28 m/min.
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Fig. 14. Wear of a worm cutter made of R6M5F 9 ( m = 10 mm) when machining gears made of 12HGSA at
V =42 m/min; S 0=0.2 mm/rev; t =12 mm; m =6 mm
1-ordinary worm cutter , 2- mill with TiN coating (KIB), 3-plain cutter with running-in at V = 28 m/min; 4-

running cutter with TiN coating on V

Conclusion

The initial period of the tool operation is
characterized by the transformation of the original
structure of the tool associated with its adaptation to
the modes of contact interaction. Depending on the
deformation -thermal conditions of frictional
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