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BJIMB IOI'OJJHUX YMOB HA TPUPOJHE JIICOBIJHOBJIEHHS PINUS SYLVESTRIS B
YMOBAX IHEHTPAJIBHOT O ITOJIICCHA

Typxo B.

Kanouoam cinibcbko2ocnodapcokux Hayk, Ionicokull nayionanvhull yHieepcumenm,
Yxpaina, Bynveap cmapuii 7, m. Kumomup, 10008

Mopo3 B.

KaHouoam cCiibCbKo20Cno0apCbKux HAyK,

Yonicvruii nayionanvuuii ynisepcumem, Yxpaina, Byiveap cmapuii 7,

M. Kumomup, 10008,

JIvsigcorull HAYIOHATLHUL YHI8EpCUmMeNn NPUPOOOKOPUCTTYBAHHS,

eyn. B. Benuxoeo 1, [lybasanu, Jlvsiscoka 0o1., 80381

Abstract

The article describes the results of the study of the influence of weather conditions on the natural reforestation
of Pinus sylvestris L. in the Central Polissia zone of Ukraine using the example of the Bohun Forestry of the
"Korosten Forestry and Hunting Industry” branch of the State Enterprise "Forests of Ukraine".

As a result of the conducted research, a high dependence was established between the indicators - the per-
centage of self-seeding of pine and the Hydrothermal coefficient and the natural renewal of pine and the amount
of precipitation during the growing season. It has been analyzed that in the last decade there has been an increase
in the average annual temperature and a decrease in the hydrothermal coefficient in the conditions of the central
Polissia of Ukraine.

AHoTanisa

B crari onmcaHi pe3ynbTaTH JOCIHIIKEHHS BIUIMBY TIOTOJAHUX YMOB Ha MPHPOJHE JTiCOBiAHOBICHHs Pinus
sylvestris L. B 30ni Ienrpansroro [omicest Yipainu Ha npuknani boryHcskoro micaunrsa ¢inii «KopocTeHchke
JicomucnuBebke rocrogaapctso» I «Jlicu Ykpainu».

Bxopai npoBeieHUX AOCIIIKEHb BCTAHOBIICHO BUCOKY 3aJIEKHICTh MK ITOKa3HHKaMH — BiJICOTOK CaMOCIBY
cocHu Ta ['impoTepmMiuHOro KoeilieHTy I MPUPOIHUM MOHOBJICHHSIM COCHH Ta CYMOIO OMAiB 33 BereTamiiHui
nepion. [IpoaHarnizoBaHo, IO B OCTaHHS NECATHIITTS CIIOCTEPIra€ThCs B yMOBaxX IeHTpanbHOTo [omices Ykpainu
i ABUIICHHS CEPEIHBOPIYHOI TeMIepaTypH 1 3HIKeHHS [ iqpoTepMidHOro KOe]iieHTy.

Keywords: Pinus sylvestris L., climate change, reforestation, Hydrothermal coefficient, amount of precipi-
tation.

Karouosi ciioBa: Pinus sylvestris L., kmiMatiusi 3MiHu, JlicoBigHOBIeHHs, [igporepmiunmii KoedilieHT,
KIJIBKICTE OIMaiB.

Betyn. 3a disuko-reorpadivHuM paiioHyBaHHAM
Yxpainu, Lentpansae [lomiccs — mpupoaHa obnacts
ITomicekoro kpato MimaHOIICOBOI XBOWHO-IITUPOKO-
JUCTOi BOJIOTOi HOMipHO-Temoi 30HM CXiJHOEBpO-
neiicekoi piBHUHHOI NanmmadTHOI KpaiHu. 3aiimae
cXigHy yacTuHy PiBHeHCBKOT i Oinbury yactuny JKu-
TOMHUpChKOi 06sacti. Ha ¢popMyBaHHS cy4acHUX JIaHa-
ma@TiB BINIMHYJIH I1ajgeoreorpadivyHi yMOBU B aHTpPO-
MIOTeHOBOMY Iepioji. 3axigHa yacTHHA TEpPHUTOPil He
Oyna BKpHWTa JbOJOBHUKOM, NPO IO CBIAYUTH BiACYT-

HiCTh MOpeHH. Y cXinHiit gactuHi Llenrpansroro Ilo-
JIiccsl HasABHI JIHOJOBHUKOBI (hopMu penbedy: MOPEHHI
ropbu, a piuyKoBi JOTUHH TIUOO0KO Bpi3aHi B JOKeMO-
piiiceki mopoau [5, 6].

3aB/SIKM T€OCTPYKTYPHOMY MOJ0XKEHHIO B MEXax
VYkpaincekoro kpucraniynoro mura Llentpansre Ilo-
Jriccst TOMITHO BiAPI3HAETHCS BiJ IHIINX (hi3UKO-Teor-
padiunux obnacreit Yipaincekoro [Tomices. [lo roso-
BHHUX BIIMIHHOCTEHN BIJHOCSTHCS TaKi: BHIIE TiIICOMeE-
TPUYHE TIOJIOKEHHS TEPHUTOPii, MEHIIa, MOPIBHIHO 3
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iHmuMu parionamu Ilosmicest, 3a00JI09€HICTh TEPHUTO-
pii, MEHIa TMOTYXXHICTh IUIEHCTOIIEHOBUX BiJKIIAJiB
[6].

YMOBH pOCTY KYJIBTYp COCHH 3BHYAHHOT Ha Imila-
HUX MacuBax € JIOBOJIi EKCTpeMalbHUMH. 3araib-
HOBiZIOMO, 10 B 0ioTomax 3 MiIIAHUMU IPYHTaMH
eHeprisi pocTy nepeB (PICT y JiaMeTpi Ta y BHCOTY)
301bIIy€eThCs 32 psioM: A; — Az — Ba.

Mera Ta MeTOoAM MOCTIMKeHb. JlOCIiIKECHHS
mpoBoamincs npomosx 2013-2022 pokiB y BoryHcs-
KoMy JticHHLTBI ¢inii «KopocTeHchKe J1iCOMUCIMBCHKE
rocriogapctBoy» JI1 «Jlicu Ykpaiam.

Ha 3aknaneHunx npoOHMX IUIOLIAX IepeBaXkailu
COCHOBI JIiCOBI HacaJpkeHHs kiac Biky — VII, cepenns
Bucota — 22,0 M, cepenHiii miamerp — 24,6 cM, Kiac
Oonitery — I, TMD JiCOPOCIMHHMX YMOB — CBULKHI
cy6ip, BimHOCcHa mosHoTa — 0,8. IpyHT — HepHOBO-
TMiI30JIUCTUH CYMIIIaHNK Ha OTJICEHUX CyITickax [1, 2]
(puc. 1).

H, — micoBa migcTuika cirabka (He3HaYHa);

HE (0-25) — cBiTio-cipuii, 100pe IyMyCOBaHMA, ITiINAHMIA,
YIIUTBHEHUH, YITKO BHOKPEMIIIOIOTHCS (hpakiii, Mae BKIIIO-
YEeHHS KPUCTAJIYHOTO IeOeHI0, IPOHM3aHNH KOPIHHIM CO-
CHH;

E (26-50) — cnaboentoBianbHuil, mianuii, 6pyIHO-MAICBHH,
IIIJIbHAHN, Iepexif] pi3Kuii;

I (51-65) — cymninpHUiA, CKIaIa€THCS 3 YIIIIBHEHOTO OKHCHE-
HOTO TIiCKY, Ma€ IJIaBHUW Mepexil, TEMHO Oypi BKpaIICHHS;
Pi (66-80) — 3 i1r0BiaIBHOIO Pi3KO MEPEXOIUTH B CYLILIbHHIA
MICOK, KW 4epTyeThCs 3 OUTMM BiJIMUTHM BiJ TJIMHH ITIiCKY;

P (81-100) — naneBwuii KBapIEBHii MICOK.

Cepenust mwiomia mpobHux mionr cranosuwia 0,1
ra. Ha ycix npoOHHUX Tutomax MmpoBOIWIN CYLITBHAN
nepeoOITiK JepeB 3 TU(EepeHIIIaIliero iX 32 KaTeropisiMu
CaHITAPHOTO CTaHYy, MMOPOIOI0, CTYNEHSIMH TOBIIMHU.
Ji1st XapakTepuCTHKY CaHITapHOTO CTaHy HacaKeHHS
BU3HAYAIH iHACKC cTany 3a (¢opmyinoro: lc = (king +
kony + ... +ksne)/N, ne Ic — innekc crany; Ki...ks — xate-
ropii canitapHoro crany (Bix I mo VI); n1...ng — uuncio
JiepeB y NeBHii kareropii canitapHoro crany; N — 3a-
rajibHe YUCJIO JIepeB Ha MpoOHiit ruromii.

IepeOir TiCOBITHOBHOTO MPOLECY TOCHIIKYBATH
Ha OOJIIKOBHMX MaiilaHYyMKax po3MipoM 2 X 2 MeTpw,
PO3TAIlIOBAaHKX Y IIAXOBOMY MOPSAKY B KiibkocTi 50
IITYK Ha AUIAHLI. Ha KokHOMY MaliaHUMKy NpoBO-
JIVJIA TIepeo0ITiK MOJIOJINX POCIIHH 3a TPyNaMH BHCOT
(<0,50, 0,51-1,50, > 1,51 m) Ta mopoaamMu, BiIOBIAHO
JIO METOJIMKH OLIHKH YCIIITHOCTI IPHUPOJHOTO ITOHOB-
nenHs 3a mkaino YkpH/IUJITA. Bik mist cocHu BcTa-
HOBJIIOBaJIM 32 MyTOBKaMHU.

Bucotu Ta nmpupicT y BUCOTY (A1 COCHH 3BHYAM-
HO1) BUMIpPIOBaTH MipHOIO JIHIMKOFO 3 Tpajaiieto 1 cm.
TparuisHHS BH3HAYalW 32 CIIBBiAHOIIECHHSIM OOJIKO-
BUX MalJaHYWKIB 3 MiAPOCTOM 10 3arajbHOi IXHBOI
KUTBKOCTI, Y BiJICOTKaX.

Pe3yabTaTh nociaimkenb. JlepeBa cOcHU 3BUYAi-
HOT 32 CaHITapHUM CTAaHOM 0e3 O3HaK OCIIAOJCHHS Ta
ocnabiieHi Ha KOHTPOJBHHUX MUISHKAX Y CePeIHBOMY
cranosuiu 68,9 %.

VY Xozi aHaNizy AaHUX BCTAHOBJIEHO, IO Ha KOH-
TPOJIHUX IUIOMAX XHUTTE3aTHUH COCHOBHMH MiapicT
ckiaB y cepequsoMy 47,0 % Bin 3araiapHOI KUIBKOCTI
miIpocTy.

Ha npouiec npupogHOro JiCOBiJHOBIICHHSI Baro-
MOIO CKJIJIOBOIO BHCTYNAlOTh a0ioTH4HI (hakTopH, a
caMe KJIIMaTU4Hi MOKa3HUKHU TIeBHOI PUPOJIHO-KIIIMa-
THYHOT 30HM Ta 3MiHa OTOJIHUX YMOB HaBKOJIMIIIHBOTO
CepelloBHUIliA, a TaKOX 3aXOJH JICOroCHOAapChKOl
IISUTEHOCTI, SKi OOYMOBIIOIOTH MPOIEC JICOBITHOB-
JICHHSL.

3a OCTaHHE AECATHIITTS, 32 JAHUMH METEOCTaHIII1
M. JKutomup, BinOysocs MiABHIIEHHS CepeAHbOPIYHOT
TEMIIEpaTypy TOBITPsSl y MOPIBHSHHI 3 KIIMaTHYHOIO
HopMoto Ha 2,4°C abo 34,8 %, Toi sIK KUTbKICTh OTIajIiB
Maike He 3MIHHJIacs, pi3HULA CTaHOBHTH 2,3 % (Tabu.
1). Takox cmocrepiraeMo moxiOHe 30iTbIICHHS ce-
penHBOI TeMIepaTypH TOBITPS 1 Yy BereTariiHuHA
MepioJ, TOMl SIK Yy CepPeIHbOMY KUTBKICTh OMa/iB 3MEH-
mmacs Ha 41,2 MM (11,5 %).
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Tabmumg 1
IMoka3HMKH NOTOAHNX YMOB
. . [Toka3HUKY MOTOTHIX YMOB 32 BETETALlIHIHA TIepioz
Cepennbo- PiunHa Kijb-
Poku pivyHa TeMIie- | KiCTh OMAaJiB, T max Rmin
parypa, °C MM Ther Ruer . . I'TK
°C MICSIb MM MICSIb
HOpMa 6,9 607,0 14,5 400,0 | 38,1 7 - - 15
2013 8,5 748,1 17,4 3815 | 424 8 21,8 5 1,2
2014 9,0 791,0 16,4 4859 | 304 8 22,3 4 15
2015 9,0 557,9 16,3 3945 | 338 8 8,1 9 1,3
2016 10,1 481,3 17,3 205,2 | 35,2 9 7,5 8 0,6
2017 9,3 584,1 17,4 2543 | 33,2 7 6,9 9 0,8
2018 9,3 623,0 16,6 258,0 | 33,6 8 28,5 5 0,9
2019 9,2 655,4 18,2 370,8 | 30,8 8 154 5 1,1
2020 10,3 532,0 17,2 347,3 | 33,6 8 114 8 1,1
2021 10,4 651,5 16,6 4388 | 325 6 22,7 4 1,7
2022 8,9 676,3 16,2 4314 | 32,6 7 21,8 4 15
sa 10- 9,3 621,0 170 | 3588 | 337 | 8 166 | 45 | 12
piuus

IIpumitka: Trer — CEpEIHS TEMITEpPATypa 32 BereTaIliiHui epio], Ryer — KUTBKICTH OIMaJIiB 33 BeTeTaIliHIIA TIepio,
Tmax — MakCHMalbHa TeMIeparypa, Rmin — MiHIMaNbHa MicsyHa KiUTbKicTh omaau, ' TK — rigporepmidnmid

koegimieHT 3a CeITHIHOBHM.

MiHimManbHa KUIBKICTh OMAiB 32 OCTaHHI JeCs-
TUIIITTS y CEpeTHhOMY NPUIIAAAE Ha KBITEHb-TPABEHb —
Ha TIEPIOJ MOSBU CXOJIB COCHHU 3BUYAKWHOI 1 MOYATOK
POCTY MaroHiB.

liaporepmiunmii koedimieHT mis 30HM [lomices
cTaHOBHTH 1,5 [3, 4], ToAi SIK B OCTaHHE MECATUPITISL
BiIOyJ10CS HOTO 3MEHIICHHS y CepeaHboMY 110 1,2.

1,8
1,6
1.4
1,2
w1
—~ 0.8 P
0.6 °
04
0,2
0

0 5 10

KopensimiiHuM aHai30M BCTAaHOBJICHO TICHHI
3B’S130K BIUIMBY OCHOBHHX KIJIIMAaTUUHHUX XapaKTepH-
ctuk (I'TK, kinbkicTh OmaiB 3a BereTalliiiHiil mepion)
Ha IPOIIeC BiJHOBJEHHS COCHH 3BHYaiiHOI caMOCiBOM
(puc. 1, 2).

=y = 0,0572x + 0.4306

e R2=0,8109

15 20 25

Kinpkicts camociy, %

Puc. 1. Bnaue I'/IK na kinokicms camociey cochu
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600
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=
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400

200 e

100

<
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0 3 10

300

®
. _
y=13998x + 171,17
R?>=10.,7398
15 20 25

Kimekicts camociBy, %

Puc. 2. Bnaue cymu onadis 3a secemayitinuti nepiod Ha KibKiCMb CAMOCi8Y COCHU

OpneprkaHi piBHSHHS JIIHIHHOT alTpOKCUMAaIlii BKa-
3YIOTh Ha BUCOKY 3QJICXKHICTD Mi)K TOKa3HUKaMH 4acT-
Koto camociBy cocHu Ta I'JIK, koedirmient nerepmina-
nii R? =0,81, a Takox Mix TMPUPOAHUM MTOHOBJICHHIM
COCHHM Ta CyMOIO OMa/liB 3a BereTariituuii nepiog R? =
0,74.

Otxe, IPUPO/IHE JTICOBITHOBJICHHS Ma€ BaKJIMBE
SIK €KOJIOTIYHE, TaK 1 EKOHOMIYHE 3HAYCHHS, OCKIIBKU
BOHO JIa€ 3MOTy 10 MIiHIMyMY CKOPOTHUTH BUTpaTtu i
OTpUMATH OLIBII CTIHKI HACAIKESHHS, TOMY IO TIPUPO-
JIHI IePEBOCTAHU CKIIAJAI0ThCS 3 OCOOUH, IO Ha BCIX
CTalligX OHTOTEHE3y MPOWIUIA MPUPOTHUHN BinOip y
KOHKPETHHUX JIICOPOCIMHHIX YMOBAaX i Kpaiie 0 HUX
MIPUCTOCYBAIIACS.

OcTaHHI POKHM MIANPHUEMCTBAMH JICOBOI Taiysi
CIpPSMOBAHO 3YCHJIIS Ha 301IBIICHHS 00CATIB MPUPO-
JTHOTO JIICOBITHOBIICHHS, SIKE MIOPIYHO CKIIaZae OHA
5 tuc. ra. Jlep>kaBHi JIiCOBI MiAIpUEMCTBA YKpaiHu 3a-
CTOCOBYIOTb 3/1e01JIbLIIOTO IITYYHE CTBOPEHHS JIICOBUX
KYJBTYP.

3 rOJIOBHHX JIICOTBIPHHUX JIEPEBHHX IOPiJ COCHA
3BUYaliHA HAaKTUBHIIIIC TOHOBJIIOETHCS IIIJISIXOM aHEe-
Moxopii (momupeHHs Bitpom). y0 3pigka po3mnoBcro-
JUKYETBCS COMKaMH, a TOMIMpPEHHs Oepe3u BinOyBa-
€ThCSI XaOTHYHO. [lepeBakHO HACIHHSA COCHH MPOPOC-
Ta€ HA TEPUTOPIi IO IUIOMIMHI KIHMHOMOAIOHUM
IIJISIXOM BiJ] OCHOBHOI «CTIHM» JiCy MaKCHUMyM Ha Bi-
nctasb 1o 100-200 M 3a mepeBakar0YiM MiBHIYHO-3a-
X1THAM HampsIMKOM BITpY.

Jlst puUpOHOTO JIICOBITHOBJICHHS COCHHU 3BH-
YaltHO1 BIACTHBI Pi3HI MOKa3HUKH — I1€ MIIBHICT, BIK,
dhopma i po3Mip KpoHH Ta iH. B IOpiBHSHHI 3 JTiCOBUMHU
KyJITYpaMH aHaJIOT19HOTO BiKy B HOJiOHUX IPYHTOBO-
KJIIMaTHYHAX YMOBAaX COCHA NPUPOJHOTO TOHOBJICHHS
Kpallle pO3BHHYTa, B OKPEMHUX BHIIaJIKaX Maike yaBidi
BUINIA, TOBINA, PO3JIOTINIA Ta CTIHKilIa 10 XBOpoO Ta
mKigHUKIB. OHIEI0 3 OCHOBHUX HEOE3MeK MpH NpH-
POZHOMY JICOBITHOBJICHHI € (DOPMYBaHHSI OCEpEIKiB
pyZAepaibHOi, aJBEHTHBHOI, arpecHMBHO iHBa3iHHOI
(opu. PyOkm nmormsaay Ha caMo3alliCHEHUX IUIONIAX,

CTJI TPOBOAWTH Oe3 BHWBE3CHHSA 3pyOaHOi mopoci
OKpEMHX MaJIMX COCEH 1 Oepe3. Y Takwuii criocio i3 Hako-
MIMYEHHAM (hiTOMOpTMacu mBHAME GOPMYBATUMETHCS
MOXOBUH TOKpPUB, SKHA 3aTpUMyBaTHME BOJIOTY ¢
HiBEJIIOBATUME 3aMOPO3KH, PO3BHBATHMETHCSI cUMOi0-
THYHa Mikopm3a. [lepecanka MoIOANX AEpPEeB COCHU Y
IIKITKK» a00 Ha JIiCOTaKcalildHI BUAUIH € Heedek-
THBHA i HepaliOHAJIbHA.

Bucnosku. [IpoananizoBano, 1mo y boryHcbkomy
micHunTBi (inii «KopocTeHchKe JTICOMHUCIUBCHKE TOC-
noxapctBo» JIT «Jlicu Ykpainu», nepeBa COCHH 3BHU-
YaifHO{ 3a CaHiTapHUM CTaHOM 0Oe3 03HaK OclalIeHHS
Ta 0cabJIeHi Ha KOHTPOJIbHUX IUISTHKAaX y CEpeTHbOMY
CTaHOBJIATH 68,9 %.

BcTaHoBI€HO, 1110 HA KOHTPOJIBHUX TUIOMIAX XKHT-
TE€3TATHUH COCHOBHUH MipicT ckiaB y cepenabomy 47,0
% BiJ 3aralbHOI KIJTBKOCTI IMiIPOCTY.

3riiH0 3 TPOBEAECHHM aHAi30M [aHUX METeo-
crauiii M. JXuromup, npoaHasizoBaHO IO 32 OCTaHHI
POKH BiIOYJIOCS MiIBUIIECHHS CEPeIHBOPIYHOT TeMIIe-
patypH HOBITps y TOPIBHSHHI 3 KITIMAaTUYHOIO HOPMOIO
Ha 2,4°C a60 34,8 %, To/i AK KiJIBKICTh OMAaJiB Maiike
HE 3MiHUJIacs, Pi3HULS cTaHOBUTH 2,3 %. Takox aHai3
MIOKa3HUKIB BKa3aB Ha 30LIbIIEHHS CEpelHbOI TeMIe-
paTypH IOBITPs 1 y BereTaliitHuid mepiof, TOAil 5K y ce-
PEIHBOMY KUTBKICTH OMajiB 3MeHIIWIacsa Ha 41,2 MM
(11,5 %).

IMpn ananisi [aporepmiuHoro KoedimieHTy IeH-
TpanbpHOI 30HH [lomices criocTepiraeThesl B OCTAHHE Je-
CATUPIYYSI 3MEHIIICHHS TToKa3Huka 3 1,5 1o 1,2.

OpeprkaHi JiHIAHI PIBHAHHA BKa3alHd HA BHCOKY
3aJIeKHICTh MK TIOKa3HHKAMH YacCTKOI0 CaMOCIBY
cocuu Ta ['JIK, a Tako>x Mi>k IPUPOIHUM MTOHOBIICHHIM
COCHH Ta CYMOIO OTaJIiB 3a BEreTaliiHuN epiof.
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Abstract

The main forest-forming species in Polissia is Scots pine, which exceeds 60% of the total area of forest plan-
tations. More than half of the stands suffer from root rot fungus in various degrees of the disease. Prerequisites for
the spread of the causative agent of the disease depend on the types of forest vegetation conditions, age of planta-
tions, origin, forestry measures. Scots pine monocultures are planted on the old arable lands that are vulnerable to
the root rot. The most danger disease stands for 30-40-year-old pine plantations, for mid-aged plantations, root rot
is dangerous due to the increased intensity of drying. The disease spreads widely in fresh hygrotopes of suboric,
pine and complex suboric trophotopes. In order to prevent diseases of pine plantations, it is necessary to carry out
regular and high-quality forestry measures, health-relief deforestation and forest maintenance felling of medium
intensity.

AHoTanisa

OCHOBHOI0 JicOTBIpHOO TIopo1oto Ha Ilosicci € cocHa 3BuuaiiHa, o nepesuilye 60% Bin 3araibHOT IO
JCOBHX HacaPKeHHsX. Bisblle MOJOBHHM IepEeBOCTAHIB CTPAKIAE BiJ] 3aXBOPIOBAHHSI KOPEHEBOI I'yOKH y PI3HUX
CTyNEHsX 3axBoproBaHHs. [lepeaymMoBaMu MmoumMpeHHs 30y AHUKA XBOPOOH 3aJIS)KUTh BiJl THUIIB JIICOPOCIMHHUX
YMOB, BIKYy Haca/Ke€Hb, TOXOXKEHHSI, JIICOrOCIOAapChKHUX 3ax0/(iB. MOHOKYJIbTYpH COCHHU 3BHYAHOI CTBOpEHHI
Ha CTApOOPHHX 3eMJISIX, SIKI € BpPa3IMBUMU J0 KopeHeBol ryOku. HalineOe3neunimia xBopoba mis 30-40 — piunux
COCHOBHX HaCaJ>XCHb, IJIA CepeZ[HBOBiKOBI/IX HaCaJ»>KCHHA KOPCHEBA ry61<a HeOe3meuna Hi,Z[BI/IH.IGHO}O IHTEHCHB-
HICTIO BCMXaHHS. MacoBOTO pO3MOBCIOKEHHS XBOpoOa Ha0yBae y CBIXKHX TIrpoTonax cy0OpoBUX, OOPOBHX Ta
CKIagHUX cyOopoBuX TpodorormiB. 106 3amo0irTu 3aXBOPOBaHHIO COCHOBHX HACAKEHb HEOOXITHO PETYISPHO
1 IKICHO TIPOBOJUTH JIICOTOCIIOAAPCHKI 3aX0/I1, 03J0POBYi pyOKH Ta pyOKH JOTIISAY 32 IEPEBOCTAHOM CEPETHBOT
IHTEHCHBHOCTI.

Keywords: Hetorobasidion annosum, scots pine plantation, sanitary condition, root sponge, forestry
measures.

Karouogi ciioa: Hetorobasidion annosum, HacamkeHHS COCHM 3BMYAWHOT, CAHITAPHKI CTaH, JIICOrocmoiap-
CBhKIi 3aX0JIH.

Beryn

Ha Tlomicci, ne nepeBakaroTh OiHI MilIaHi, CyIi-
IaHi, AEPHOBI OMII30JICHI IPYHTH, SKi MaJlo MPUAATHI
JUTSL BEICHHS CLTBCHKOTO TOCIIOIAPCTBA, BOHHU € TPUIa-
THUMH U1 (OPMYBaHHS IICOBHX ekocucteM. [Ipo-
Omema 3aNiCHEHHS IMX JAUITHOK Ta BHPOIIYBAaHHIO
CTIMKHMX HacaJpkeHb Ha0yBa€e 0COOIMBOTO 3HAUYEHHS 32
HEOOXiTHOCTI 30UMbIIeHHS JicucTocTi perionHy. [1]
CpOrojHi Ha YaCTHHI 3eMeJIb, 0 TPUBAIUH Jac He 00-

pobusumucs 1 Oynu nepezaHi J1icorocrofapchbKuM M-
pPHEMCTBAM 3pOCTAIOTh SIK MPUPOJHI YUCTO COCHOBI,
TakK i MillIaHi 3a CKJIaJIOM HAaCca/PKEHHS, a TAKOXK 1 IITy-
YHO CTBOPEHHI JIiCOBI KynbTypH. He3anexHo Bix moxo-
JDKEHHS BC1 BOHM ITi1JAI0THCS BIUIMBY O10TUYHUX YMH-
HUKIB, a caMe XBOpoOaM Ta ypa)KeHHIO MIKiJHUKaMH
micy. [2] CanitapHuii CTaH JiciB 3aJ€KUTh TAKOK BiJ
BIUIMBY a0i0TMYHMX Ta aHTPOIIOTEHHUX (akTopiB. Mi-
HJIMBOCTI MOTOJHUX YMOB, LIO MPU3BOJHUTH JI0 3pOC-
TaHHS TEMIIEpaTypy MOBITPs, 3MiHAM TiIPOIOTIYHOTO
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PeXKHMY TPYHTY, 3MiHAM POCIHHHOTO Ta TBAPHHHOTO
CKJIay JiCOBHX eKocucTeM. [3,4]

Jyis HacaJpKCHb XBOWHHX JCPEBHHUX MOPiA, MO
c(hopMyBaJIHCh Ha IUIONIAX, [0 BIIYYCHI OYIIH 3 Cilb-
CBKOTOCIIOIAPCHKOTO KOPUCTYBAHHs, KOPCHEBa ryOKa
€ ocoOyBo Hebe3neuyHa. Po3noBcrokeHHst 1 y Takux
yMoBax HaOyBae po3MipiB emigiTtoriit. [5,6] ['eorpadis
PO3MOBCIOKCHHS XBOPOOH Ma€ TI00abHUH XapakTep
1 OXOTUTIOE (PaKTUIHO yci Kpainu €Bpornu Ta [TiBHIYHOT
Awmepuku. [7]

He nuBnsancek Ha Te, mo Hetorobasidion annosum
(Fr.) Bref. BimoMuii sik 30y IHUK XBOPOOH, IIPH3BOAUTH
JI0 YpaKEHHS 1 BCUXaHHS KOPEHIB XBOMHHUX Topiy Oi-
nbie 100 pokiB, J0 IUX Mip IIe HE 3HAHICHO eeKTH-
BHUX 3aX0JIiB OOpOTHOHU 3 Ii€I0 XBOPOOOIO, BOHA 3aIU-
IIA€ThCS HEJIOCTATHRO MIe AociimkeHa. [8,9] OcHoBHa
yBara B Halllii poOOTI NMpuiJieHa BUBYCHHIO 0COOIH-
BOCTCH MOB'SI3aHUX 3 PO3BUTKOM KOPEHEBOI IyOKH, a
TaKOX pPO3poOIi JOCTYNMHUX 1 KOHKPETHHX 3aXOiB,
CIPSIMOBAHUX HA 3HIDKCHHS IIKOJOYMHHOCTI I1aTO-
TCHHY.

OO0’€eKT JOCHIKEHb - MpoIec GOpMYyBaHHS COC-
HOBUX HACa/HKEHb HAa CTAPOOPHUX 3eMJIIX Ta JICOBHX

ninstHKax. J{ocimpKeHHS IPOBOIMIIKCH Y JIICOBUX Haca-
mxeHHIX (inii «KopocTeHChbKe JTicoBE roCIIoaapCTBOY
AIT «Jlicu Ykpainm».

Pe3ysabTaTH 10CiTKEeHb Ta 00TOBOPEHHS

CaniTapHUii CTaH COCHOBHX Haca/KeHb Ta ix
CTIHKICTh 0 KOpPEHEBOI r'yOKHM 3HA4YHOIO MipoIo 3aie-
JKHUTB BiJl TUIIB IPYHTIB, IO BIPI3HAIOTHCS 32 MEXaHi-
YHUM CKJIAJIOM 1 MiJCTHIAIOUYUMHU MTOPOJTAMH, KaTeTOPi-
SIMH JTICOKYJIBTYPHHUX IJITHOK, THIAMH JiCOPOCITHH-
HUX YMOB. B octanHi mecsatupivds Ha XXuToMupIIHHI
Oyso cTBopeHo moHaa 10 THC. Ta JIICOBUX HAcaIKEHb,
a 11c B OCHOBHOMY COCHOBI, KOTpi OYyJIM BHITydYeHi i3 1H-
LIOTO IIILOBOTO TIPU3HAYEHHS.

Pesynpratu mocimijpkeHb CBiT4aTh, IO 3/10pO-
BUMH, 0€3 03HAK MMATOJIOTIYHMX HPOLECiB, OYIIH JIICOBI
KynbpTypu cocHu 3Buuaiinoi (Pinus sylvestris L.), mo
3aiiMaroTh 40 % obOcrexxenux mwion (tabm. 1). I3 ypa-
KCHUX JUISHOK, a 11e 4098,2 ra nicy (60 %) HalOibIITy
YacTKy CKJIAJAa0Th HACAKEHHSA 31 CIIAOKUM CTyIICHEM
ypaxerHs — 36,8 %, 3 cepeiHIM Ta CHIIbBHIM CTYTICHEM,
Bigmosigao 21,81 1,4 %.

Ta6muns 1

PiBeHb ypa:keHHs 1epeBOCTAHIB COCHM HA JiISIHKAX, 1[0 BUJIY4Y€eHi 3 CLIbChKOI0CN0JapChKOIr0 KOPUCTY-
BaHHs (ra, %)

3 — Tumu JicOpOCIMHHUX YMOB

Al A2 A3 B2 B3 B4 C2 C3 C4 | Pasom

310poBi Haca- 23,3 279,5 1,8 384,4 442 | 51 | 18625 | 1135 | 23,6 | 2737,9
JOKEHHS 13,6 20,5 62,1 12,5 26,2 | 74,0 | 99,5 70,6 | 100,0 | 40,0

VYpaxkeHo 142,4 1082,4 1,1 2683,7 | 1245 | 1,8 9,5 46,8 - 4098,2
BCBOTO, Y T. U.: 86,4 79,5 37,9 87,5 73,8 | 26,0 0,5 29,4 - 60,0
CHBHO ypaskeHi 3,3 8,9 76,0 8,0 - 1,0 - - 97,2
19 0,6 — 2,5 47 — 0,0 — - 1,4

CepeHBO ypa- 36,4 609,6 1,1 804,4 37,8 - - - - 1489,3
KeHi 21,2 448 37,9 26,2 22,4 — - — - 21,8

cnabo ypaseni 108,7 463,9 - 1803,3 78,7 | 1,8 8,5 46,8 - 2511,7
63,3 34,1 — 58,8 46,7 | 26,0 0,5 29,4 - 36,8

Paszom 171,7 1361,9 2,9 3068,1 | 168,7 | 6,9 | 1872,0 | 160,3 | 23,6 | 6836,1

AHaJi3 JiCOPOCINHHUX YMOB CBIIYHTb, 1110 Haii-
Oinble TJIOII HACca/PKEHb CTBOPEHHX Ha CTapOOPHHX
3eMJIIX BIJIHOCSTBCS IO YMOBax cBixoro cyoopy (B2)
— 449 %. 3a TigpOJOTIYHUM PEKHUMOM JOMIHYIOTh
cBixi (2) — 92,2 %, Bomori (3) i cyxi (1) ymoBH, Biamo-
BizHO - 4,9 12,5 %. Tpodorennuii psag npeacraBieHnit
6opamu (A) — 22,4 %, cybopamu (B) — 47,5 % i cknan-
HuMu cyoopamu (C) — 30,1 %. 3a ckinagom nepeBaxa-
I0Th TYT IITYYHO CTBOPEHI JIICOBI HaCa/PKEHHSI — COCHU
3BUYAIHOI, YUCTI 32 CKJIaJ0M, ab0 13 HE3HAYHOIO y4a-
CTIO Oepesn, OJEKYAH IHITUX JePEeBHUX TOPiJI.

VpaxeHHs1 JepeB COCHHM 3BUYAWHOT KOPEHEBOIO
TyOKOT0 BiIOYBa€eThCs Bif 3-X piUHUX KyJIBTYp IO BIKY
pyOKH TOJOBHOTO KOpUCTyBaHHA. Haiibinbima gacTka
JIJISTHOK HACaHKeHb COCHU YPKEHUX 30YTHHKOM 3Ha-
XOJUTECS y Monoansikax 30-40 piuroro Biky — 46,9 %.
VY cepeqHbOBIKOBHX JIEPEBOCTaHAX iX YacTKa 3MEHIIY-
eTbes 10 34,4 %, a npucturarounx — 8,7 %.

KinbkicTh ypakeHHX KOPEHEBOIO T'yOKOIO JiepeB
COCHH Yy HacapKEHHIX CKianae Bif 6 mxo 24 %. I3 kinb-
KicTIo xBopux zaepeB 10 10 % (cmabka cryminb), ix
wioma ckiaagae 15,9 %, aBig 11 mo 30 % (cepenns cTy-
ninp) — 84,1 %. HailOinpmmii BiACOTOK TaKUX POCIHUH

(ypaxenns 20-25 %) BUsIBICHO Y HacapKeHHsX 10 S50
POKiB. 3 BIKOM HacaJKeHb, 1 y 3B’ 3Ky 3 BUpPYOyBaHHIM
ypaXeHUX JEpeB I yac BUOIPKOBHX CaHITAPHHUX Ta
PpyOOK IOMIIsAAY 1X KiJIbKICTh 3MEHIIIYEThCs 10 6-15 %.

[opiBHSHHS COCHSKIB Ha JIICOBHUX 1 MapTiHANBHUX
IUITHKaX Y MeKaX OJHOTO EKOJIOTIYHOTO PSIy — CBi-
xwuit cyoip (B2) — cBiguuTh Tpo Te, M0 10 MEpiofy,
SIKMH TIepeye MacoBOMY YPa)K€HHIO XBOPOOOIO, CTaH
KyJIBTYP, CTBOPEHHX Ha 3py0ax € ripmmm, HiX Ha JL1s-
HKaX, [0 BUHIIIN i3-T1i]] CIIbCHKOTOCII0IaPCHKOT0 KO-
puctyBarHaa. Y |l xmaci BiKy cuTyarist 3MiHIOETBCS.
3MEeHITy€eThCS MOPIYHUI IPUPOIHNH BiIa 1, BU3HAYE-
HUH 10 KITBKOCTI BCUXAI0UNX 1 CYXOCTIHHHUX J1epeB, BiJl
3,7-3,4 % y Il knaci Biky, 10 1,3-1,0 % y V -VI knacax
BiKy. Bigman cnpuanHennii 30y JHUIKOM KOPEHEBOi Ty-
Ok 30LIBIIy€eThCS Maibke y TpH pasu Bix 23-26 % no
63-66 %. [Aunamika XBOpoOM y HacaJKEHHSX COCHH,
1110 3pOCTAIOTh HA MapriHAJIbHUX AUTSIHKAX € BUIIOIO, y
TIOPIBHSHHI 3 JUISTHKaMH, 10 CTBOPEHI Ha CBIXKHX 3py-
6ax.

3HayHa poiib y 00pOTHO1 3 KOPEHEBOIO r'yOKOO Ha-
JIA€THCS IKICHOMY ITPOBEACHHIO pyOOK y COCHOBHX MO-
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noxuukax. Tak, s MOocHipkeHb Oyia mpoBeeHa py-
Oka B ypa)KEHOMY KOPEHEBOIO T'yOKOI0 HacaKeHHI Y
JIBOX BapiaHTax: CHJIbHE 3pijpkeHHsS (27 % iHTCHCUB-
HicTh pyOKu), momipHe 3pivkeHHs (20 % iHTeHCHB-
HICTh pyOKH) 1 KOHTpONb — Oe3 3pimkenHs. [licus py-
0K cepesHill 0a caHiTapHOTO CTaHy CTaHOBUB, BiAIO-
BigHo 1,3, 1,4, 1,6, 0 BKa3ye Ha MO3UTUBHUI BIUIUB
PYOOK 0TIy Ha TOKpAIIEHHS CAaHITAPHOTO CTaHy CO-
CHOBOTO JepeBocTaHy. B Haca/pkeHHI IepeBa)xxain
310pOBi 06€3 03HaK OCJIa0JICHHS JIepeBa COCHU 3BUYAM-
HOI.

OOJTiKM CaHITapHOT'O CTaHy JIEPEB, MPOBEACHI Ha
if MOCTiiHIN MpoOHiK TuToM Yepe3 20 pokiB, J03BO-
JIUITA BUSIBUTH 3aKOHOMIPHOCTI JOPMYBaHHS JIEPEBOC-
TaHy B OCepe/ikax KOpeHeBoi I'yOKH pyOKaMu IOTJIsLy.
Ha nanmit yac 3a BikOM, Il¢ IPUCTHTAKOUUIN JEPEBOC-
tad. CepezHiii Oay caHITApPHOTO CTaHy Ha KOHTPOJI
CTaHOBUB 2,7, IpU MOMIPHOMY 3piJuKeHHI — 2,6 1 CHIIb-
HOMY — 2,5. JlepeBocTaHu BiTHOCSTHCS JI0 CEPEIHBOTO
CTYIICHsI YPaXXCHHS, a HAa KOHTPOJI, JIe BiZIICOTOK BCH-
Xalo4nX 1 CYXOCTIHHHX JepeB CTaHOBHTH 28,6 % Ha-
OMMKYETBCS IO CHJIBHOTO CTYIICHS, NI¢ PEKOMEHIY-
€ThCS TPOBEIEHHS 0370poBY0i pyOkn. YacTka 310po-
BUX JepeB, 0e3 O3HaK OCIa0JIeHHs, CKJIAIae BCHOTO
22,4-29,2 %. Po3pimKeHHS AEPEBOCTaHY Y MOJIOIOMY
Billl TOKpAIIy€ CaHiTapHUH CTaH HACAXKEHHS COCHH.

BucHOBKH Ta mepcneKTHBU MOAAIbIINX T0CTi-
TKeHb

Bracaigok BUKOHAHHS JOCIIIKEHL BCTAHOBJIEHO,
0 IUIOIA HACA/PKEHb COCHHM 3BHYaiiHOT (Pinus
sylvestris L.) ypaxxeHHX KOPEHEBOIO I'YOKOIO B JIepiKa-
BHOMY JIicoBOMY (GoHIi JKHTOMHPCHKOI 00JIacTi CKJa-
nae 2 % BiJ BKPUTOIO JICOBOKO POCIHHHICTIO TUISTHOK.
Ha 3eMisiX KOJHMIIHBOTO CiTbCHKOTOCIOMAPCHKOrO
MpU3HAYCHHS iX muToMa Bara ckiagae 60 %. 3i 301mb-
HICHHSM YaCTKH YHCTHX COCHOBHX KYJBTYP Y CTPYK-
Typi nicoBoro QoHIy, 30UIBIIYIOTBCS IUIONII Haca-
JUKEHb YPaXXCHUX KOPEHEBOIO T'yOKOIO.

Ocepenxu kopenesoi ryoku (Heterobasidion an-
nosum (Fr.) Bref.) HaiiGinbmioro mommpenss HaGyBa-
I0Th B YMOBaX CBDXXHX 0OpiB, CyOOpIB 1 CKIaJHUX CY-
OopiB. bibIie MOMOBUHM IUIONT HACAKEHB B SIKUX BiJl-
MIYeHI OCepelKH KOPEHEBOI I'yOKH, MAalOTh CITaOKUit
CTYMiHb ypaxkeHHs. HaliMeHIa 4acTka ypaKeHUX KO-
PEHEBOIO I'YOKOI0 HACA/KEHB CIIOCTEPIra€ThCs y CyXUX
Ta CUPUX YMOBaX 3BOJIOKEHHSI.

VYpaxkeHHsT KOPEHEBOI T'yOKOK COCHOBHX Haca-
JUKEHB MPOSIBIISIETHCS TIPOTSTOM BCHOTO NIEPIOAY POCTY.
IIpu upomy, nonaz 78 %, momupeHas XBopoba Haly-
Bae y 30 -60 pigyanx HacamkeHHIX. CTyHiHb ypakeHHs
€ Cepe/IHbOIO.

Bucoka rycrora, nonax 8-10 Tuc. wr. Ha lra, ji-
COBUX KYJIbTYp COCHHM 3BHYaiHOI y MOJIOJIOMY Billi,
CTBOPEHHMX Ha MapriHAJIBHHUX [UISHKAX, CIPHYHHIOE
3HWDKEHHS 1X CTIMKOCTI JI0 ypaXKeHHsI KOPEHEBOIO T'y0-
KOO 1 KypTHHHOTO ycuxaHHs nepeB. CTilKicTh Haca-
JUKEHb MO>KHA MIJBHIIMTH IUIIXOM BYACHOTO ITPOBE-
JIeHHS pyOOK JOTJISITy CHIIBHOT Ta MOMIpHOi IHTEHCHB-
HOCTi Yy MOJIOZOMY BIIli .

3 METOI0 BYACHOTO BHSBIICHHS HOBUX OCEPE/KiB
KOPEHEeBOi TYOKH, Ta HEJIOMYIIEHHS MOTIPIISHHS CaHi-
TapHOTO CTaHy HACAXKCHb COCHU 3BUYAaHOI HA MapTi-
HAJIBHUX JIICOBHX JUISHKAX HEOOXIIHO MPOBOIUTH JIi-
COTATOJNOTIYHHUI MOHITOPHHT, IO JO3BOJHUTH BYACHO
MIPOBOJIUTH CaHITAPHO-037I0POBYI 3aX0[TH.
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The article considers the constraints that prevent the extraction of metallic minerals from the World Ocean
floor. Namely, the lack of mining experience, technical and technological complexes, environmental and economic
constraints are becoming a particularly serious obstacle. Geological study, exploration and extraction of metallic
minerals of the World Ocean floor form a major intersectoral issue of the most significant national importance.
The solution of this complex problem will determine Russia’s place in the world market of mineral raw materials,
the possibility of meeting the domestic needs of growing economic power and export potential beyond the first

half of the XXI century.
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The problems of studying and developing the min-
eral resource potential of the World Ocean are based on
the specificity and uniqueness of ore accumulations.
There are no direct analogues of ferromanganese nod-
ules (FMN), cobalt-manganese crusts (CMC) and deep-
sea polymetallic sulfides (DPS) among onshore depos-
its and ore occurrences. The scientific and methodolog-
ical foundations of ocean geological exploration, the re-
quirements for their staging, categorization of reserves,
evaluation of the density representativeness of the ex-
ploration network, sampling volumes and other param-
eters have been developed only on the basis of condi-
tional analogies with land objects. There are no inter-
nationally accepted standards on this point.

Meanwhile, the ore bodies of the ocean floor are
fundamentally different from those on the mainland.
The obvious differences are:

1. the absence of the enclosing rock environment
and the continuous “outcrop” of ore accumulations;

2. nearly all FMN accumulations and their occur-
rence on an unbound base of oceanic sediments are of
the placer;

3. the heterogeneous nature of the contacts be-
tween the CMC and the underlying bedrock;

4. the absence of useful mineral components (Ni,
Cu, Co) in FMN and CMC, which excludes the isola-
tion of differentiated concentrates of the relevant met-
als using conventional primary ore processing (enrich-
ment) technologies;

5. insufficient information on the internal miner-
alogical, geochemical and structural zoning of individ-
ual DPS accumulations, and as a consequence, the un-
certainty about the formation affiliation of DPS, and ac-
cordingly about their geological and industrial
classification which is the scientific basis for the meth-
odology of exploration, evaluation and calculation of
reserves. [1]

Meanwhile, the polyformation nature of DPS is
observed at the global level. In particular, their accu-
mulations in the Atlantic Ocean and the western part of
the Indian Ocean are characterized by the predomi-
nance of copper over zinc, while in the Pacific Ocean
and the eastern part of the Indian Ocean the ratio is the
opposite. It is possible that each DPS accumulation will
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be characterized by individual mineral and geochemi-
cal specificity. Without knowledge of these regulari-
ties, the results of estimates of the resource potential of
DPS may have fundamental errors. In connection with
these features, only the volumes of DPS ore mass can
be estimated with a certain reliability leaving its quali-
tative and quantitative composition of metals at an in-
definite level.

The marine environment has its own specifics. It
is one thing to look for new deposits in the vicinity of
the known ones or “ore from ore”, and quite another is
to find a deposit on the seabed. The problem is that the
seabed in many places is covered with a layer of silt that
reaches tens or even hundreds of meters. Thus, if some-
thing is now planned to be mined in the World Ocean,
this substance should be on the surface of the seabed.

The lack of experience in mining metallic miner-
als on the World Ocean floor also predetermines the
lack of a technical and technological complex for the
implementation of this rather complicated production
cycle. So far, no country or business structure in the
world has declared its readiness for large-scale work to
create technical and technological complexes for the
oceanic mining of solid minerals. Existing vessels can
only conduct geological exploration with the selection
of low-volume samples from the ore mass. There are no
stationary operating mining complexes adapted for the
delivery of large ore masses from the ocean floor and
their release from natural humidity and transportation
over long distances, which also ensure safety in emer-
gency situations. However, the development of mining
equipment has begun in the PRC, Japan, the Republic
of Korea, India, France, and Germany.

There are also environmental constraints, which
become a particularly serious obstacle if the site is lo-
cated at a shallow depth. As a rule, in such cases the
seabed is densely populated, and mining will have a
detrimental effect on marine biota. Obviously, this
component contributes to the cost of the work. No sin-
gle solution has been developed here yet.

For example, in the case of nodules, a “chessboard
method” is proposed where the seabed is divided into
cells, and minerals are extracted from the “black cells”,
while marine organisms can move to the “white cells”.
Nevertheless, a ready-made technological solution on
how to extract minerals with minimal environmental
damage has not yet been developed.[2]

The existing regulatory framework needs to be im-
proved to avoid long-term damage to the marine envi-
ronment based on high quality environmental impact
assessments and mitigation strategies.

All this, in turn, should be based on comprehen-
sive baseline studies to improve the understanding of
deep-sea areas that are not yet been sufficiently ex-
plored or not studied at all.

According to the experts of the International Un-
ion of Conservation Experts (IUCN), the “Code on

Subsoil and Subsoil Use” does not have sufficient in-
formation about deep-water areas. “““We are operating
in the dark,” says Carl Gustaf Lundin, Director of
IUCN’s Global Marine and Polar Programme. “Our
current understanding of the deep sea does not allow us
to effectively protect marine life from mining opera-
tions. And yet, exploration contracts are being granted
even for those areas that host highly unique species. Ex-
ploitation of minerals using current technologies could
potentially destroy the rich deep-sea life forever, bene-
fitting only a few, and disregarding future genera-
tions.””’[3]

So far, there is little empirical data on the impacts
on the ecosystem during deep-sea mining, but the po-
tential consequences are of concern.

In the opinion of scientists, direct physical damage
to marine habitats is one of them, i.e. plowing the ocean
floor with the help of machinery (like deforestation)
leads to mixing of the primary soil with the rest of the
seabed sediments. These actions will make the water
turbid and may lead to suffocation of the inhabitants.
Additional negative impact is exerted by:

o toxic pollution from leaks and spills;

e noise and vibration, as well as littering of the
water area from mining equipment and surface ves-
sels.[4]

All precautions to protect the marine environment
must become a core part of any mining regulations,
which currently do not really exist.

The absence of technical and technological com-
plexes creates uncertainty in solving environmental
problems, training engineering, technical and working
personnel for the field of offshore mining. The link be-
tween technical and technological, environmental and
human resources is obvious. However, without solving
primary problems of this sequence, it is impossible to
determine the subsequent ones.

The mining of FMN and CMC has another tech-
nical and technological problem. The impossibility of
obtaining metal-separate concentrates from them indi-
cates the need to create a technology for separating met-
als by ore types. The problem of the specifics of the
primary processing of ores does not apply to DPS, since
their mineral composition, structural and textural fea-
tures are quite close to traditional ores of polymetallic
land deposits. That allows using existing technologies
(possibly their partial modernization) to obtain metal
concentrates.

The economic aspects of developing Russian ore
region are contradictory. First, itis clear that the already
identified resource potential of FMN, CMC, and DPS
is significant (Table 1). As the reserves and resources
of the land are developed, the transition to oceanic ores
will become inevitable. This process will be of a global
scale.
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Table 1
Total resource potential of Russia’s exploration areas

Ne Types Mn, min | Ni, min Cu,min | Co,mIn | Zn,mIn | Au, min | Ag, min
item of ores tonnes tonnes tonnes tonnes tonnes tonnes tonnes

1 FMN 120,4 5,66 4,5 0,99 - - -

2 CMC 33,3 0,75 - 0,85 - - -

3 DPS - - 4,6 - 0,88 160,5 2491

4 Total 153,7 6,41 9,1 1,84 0,88 160,5 2491

5 | Share ot RUSsi's| 356 27,0 88 2831 13 0,85 18

and potential

Secondly, the timing of the active development of
the World Ocean resources is impossible to specify
clearly. However, it can be predicted that this process
will begin in the second half of this century. Is this rel-
atively distant time horizon that is tempting for busi-
ness to invest in future success? It is unlikely that a pos-
itive answer to this question will be received in the near
future. However, the lost time for advanced geological
exploration, receiving rights for mining and the crea-
tion of a technical and technological complex will re-
sult in major losses in the future.

Considering the economic problems of technical
and technological support, some favorable factors
should be taken into account. In particular, it is obvious
that the extraction of FMN, CMC and partly DPS will
not be accompanied by stripping operations since ore
accumulations are brought to the surface of the ocean
floor. The mining of FMN and CMC will not be asso-
ciated with excavating, drilling and blasting. These fac-
tors will not only reduce the cost of mining, but also
mitigate environmental problems by the virtual absence
of waste to be disposed of. The need for drilling wells
and carrying out blasting operations is not excluded in
the case of DPS. However, this issue requires further
study.

The high contents of the main and by-product
components and the large volume of ore mass indicate
in favor of the development of FMN, CMC and DPS.
Manganese and cobalt contained in the composition of
FMN and CMC are of undoubted interest for the raw
material supply of Russia in the current and mid-term
periods. The fact that FMN have unique sorption prop-
erties also cannot be ignored. These properties might
become indispensable in solving ecological problems
in the treatment of harmful liquid and gaseous wastes
from metallurgical and other industries.

However, the high natural value of oceanic ores
determined by analogy with traditional deposits is not
a representative economic criterion to prove their com-
petitiveness even with high ore quality and favorable
conditions for their extraction. Such evidence can only
be the ratio between the costs of mining (including
transportation and primary ore processing) and the nat-
ural value of ores. Meanwhile, the costs cannot be de-
termined without knowledge of the methods, tech-
niques and technology of the entire complex of ore ex-
traction and processing. [5]

The weighty geopolitical aspect of presence in the
World Ocean has always appeared in international re-
lations. This is evidenced by indisputable historical
facts. In particular, in the early period of great geo-

graphical discoveries, the colonization of the discov-
ered territories did not give rise to major confrontations
between states. The strong arguments determining the
affiliation of these territories were demonstrated by the
pickets carrying the flags of the pioneer countries.
However, exactly the problems of territorial ownership
soon enough became the main factors in the emergence
of political confrontations and even military conflicts.

Currently, the world is at the initial stage of iden-
tifying and exploring solid minerals of the oceans. The
number of contracts with ISA has not even exceeded
the third dozen. But it is clear that the number of dis-
coveries will increase over time, and the “queue” for
contracts will grow proportionally, which will certainly
become a cause for the emergence of more than just op-
portunistic contradictions.

This process has not yet escalated for a number of
reasons. Firstly, no country has yet started mining op-
erations to obtain a material product with a satisfactory
economic effect. The first results in this direction with
the inclusion of oceanic metal mining in the framework
of the commercial sphere will change the situation dra-
matically, and the competition dictated by large indus-
trial and financial corporations will become inevitable.
Secondly, global material production does not yet ex-
perience a shortage of sources for the production of
metals and alloys. Their deficit in different countries is
compensated through various forms of foreign eco-
nomic relations. But against this market background,
there is already a clear tendency to monopolize the sup-
ply of ores of some major types of minerals.

The steeply increasing vector of the mineral use in
human history cannot be ignored. Only in the second
half of the XX century, 80-85% of the total volume of
iron ores mined by mankind in its entire documented
history was used. During this period, the consumption
of non-ferrous and rare metal constituents of FMN,
CMC and DPS increased by 3-5 times compared to the
same period in the past. This process will intensify in
the XXI century due to the inevitable increase in the
range and absolute quantity of manufactured goods, the
rapid growth of production in the electronics industry,
communications equipment, the increasing pace of
space exploration, and the creation of new defense fa-
cilities.

The geological study, exploration and extraction
of metallic minerals from the World Ocean floor form
a major intersectoral problem of crucial national im-
portance. The solution of this complex problem will de-
termine Russia's place in the world market of mineral
raw materials, the possibility of meeting the domestic
needs of growing economic power and export potential
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beyond the first half of the XXI century. Equally im-
portant is the geopolitical factor of securing Russia’s
rights to geological exploration and mining operations
in the World Ocean. The solution of this complex prob-
lem can be achieved through the implementation of ac-
tive actions in a number of areas.

The first priority is to create conditions for the in-
disputable acquisition of a contractual right to mine
FMN in the Clarion-Clipperton exploration zone. The
International Seabed Authority (ISA) will start accept-
ing applications in July 2023 from companies that want
to develop the ocean floor. [6] Currently, only geologi-
cal exploration is allowed in the Clarion-Clipperton
zone, and full-scale mining has not yet begun. How-
ever, the situation may soon change: the tiny Pacific is-
land nation of Nauru has introduced a “two-year rule”,
which obliges ISA to develop and implement rules gov-
erning the deep-sea mining industry within two years.
[71

However, it is important that mining projects are
sustainable, and this is not yet clear for deep sea min-
ing. The fact is that the Clarion-Clipperton zone is the
habitat of xenophyophores which are unicellular organ-
isms that live in the deepest ocean trenches under ex-
treme pressure, low oxygen and no sunlight. Xenophy-
ophores are an essential component of ocean ecosys-
tems: they process silt, thereby providing a habitat for
crustaceans, molluscs and other inhabitants of the sea-
bed. In the Clarion-Clipperton zone 34 species of xen-
ophyophores previously unknown to science have al-
ready been discovered. Xenophyophores are very sen-
sitive to environmental changes due to human activity,
thus deep-sea mining can be dangerous for them and for
the entire ecosystem of which they are an important
part. Eco-activists believe that the new industry can
cause irreversible damage to the ocean ecosystem about
which we still know little.

According to geological and natural conditions of
localization, accumulations of FMN, CMC and DPS do
not fit into the existing industrial and genetic classifi-
cation of ore deposits and the classification of deposits
based on the complexity of the structure created on this
basis. This leads to ambiguity in the level of
knowledge, insufficient specificity in the categorization
of reserves and resources. Russia could take the lead in
the development of an international classification for
oceanic ores. There are favorable conditions for such a
promising initiative. They are determined by the fact
that Russia is one of the leaders in the study of geology
in the World Ocean. In addition to the practical results
obtained, Russian marine geologists possess fundamen-
tal, universally recognized general geological and min-
eralogical reports on the structure and ore content of the
ocean floor.

The possibility of implementing mining opera-
tions of FMN in the coming years (and in 15-20 years
of CMC and DPS) dictates the need for detailed market
research on the current state, short-term, mid-term and
long-term development of global and domestic metal
markets. These studies should be closely connected to

the program documents and options for long-term fore-
casts for economic and social development, territorial
and field placement of new industries and demographic
transformations.

The above-mentioned problems of studying and
developing solid minerals of the World Ocean are far
from complete. They indicate the need to create an ef-
fective management system for studying and develop-
ing solid minerals of Russian exploration areas in the
World Ocean. The intersectoral significance of the
problems and their multifaceted nature are obvious. In
this regard, there is a need to determine a single coor-
dinator for the activities of all participants.

The niche of scientific and applied developments,
the creation of equipment and technology for an inte-
grated system for the study and development of ocean
solid minerals in the world market has not yet been oc-
cupied. The exceptional importance of filling this niche
with Russia must be recognized and implemented.
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The problems created by the Russia-Ukraine war put the world "out of breath" with the lifting of the Covid
restrictions in front of a completely new reality. It is a fact that the struggle for the establishment of a new world
order has begun, which is best achieved by economically stable and strong countries. It is they who create the main

agenda of the world.

Despite the small size of the territory and the economy, due to its geographical location, Georgia has a real
chance to "turn its geographical location into a geopolitical location" in the new rearrangement of the world. That
is why today the most important issue for our country is to correctly "perform" this role. However, before per-

forming, it is more important to accept the role.

Keywords: New Silk Road, East-West Corridor, Trans-Caspian Highway, Georgia's geopolitical role.

Today, Georgia is in the field of global interests
due to its geographical location between the countries
of Western and Central Asia. Historically, it performed
this role and function thousands of years ago, connect-
ing the greatest civilizations in different parts of Eura-
sia with the famous "Great Silk Road". In this way,
trade began in BC. year in the second century. It was
connected to Transcaucasia by the Caspian Sea, and
from Georgia to Byzantium by the Black Sea. For cen-
turies, the existence of the Silk Road between the coun-
tries of the East and the West contributed to the ex-
change of economic and cultural relations, develop-
ment, and technical progress. Religious ideas and
spiritual values were spreading.

An opportunity to actively involve Georgia in the
Great Silk Road appeared when economic problems
arose between the countries (China, Russia, Iran...) due
to a series of political events. As a result, the main trade
roads and traffic were blocked and stopped. Sometimes
this involved a long period of time and therefore it was
necessary to find an alternative way. It was during the
emergence of such a geopolitical situation that Georgia
became a participant of the Great Silk Road, although
there were even centuries when the main trade routes
bypassed the country.

From the second half of the 90s of the 20th cen-
tury, the integration of the mineral-rich Caspian Sea
and Central Asia into the world economic processes be-
gan actively. Initially, the regional highways of the Eu-
rope-Caucasus-Asia transport corridor were created.
Oil (Nabukko - Baku-Thilisi - Ceyhan) and gas
(Shahdeniz - Armenia Caucasian) pipelines.

In the current processes, a decisive role was as-
signed to the Caucasian transport corridor (Eurasia cor-
ridor) of energy resources passing through the territory
of Georgia. It is from this time that Georgia's involve-
ment in the TRACECA project begins.

The mentioned corridor had great support from the
West, especially from the USA. Based on the imple-
mentation of this goal, the "Georgian International Oil
Corporation" (GIOC) was founded, whose main task

was the transportation of oil extracted in the Caspian
region and partnership with the world's leading oil com-
panies.

Today, at the international level, both from the po-
litical and economic point of view, quite serious assess-
ments are made about the increase in the geopolitical
importance of Georgia. The geo-economic role "as-
signed" due to geographical location can be replaced by
a geo-political one.

Despite the small size of the territory, the popula-
tion and the economy itself, the interest in Georgia is
quite large precisely because it has an important role in
the new geopolitical relations, the establishment of
which is already on the agenda.

The new agenda was "dictated" to the world by the
Russia-Ukraine war. It is clear that Europe will no
longer depend on Russian energy resources. Accord-
ingly, more consumption of Asian countries' resources
is now becoming active, which will lead to a load on
the transit corridor from Asia to Europe. With the cre-
ated reality and the increased interest in Georgia, it is
possible to become a geopolitical player.

At the international level, it is already being talked
about that the new rearrangement of the world will first
of all be manifested by the fact that the border of Asia
and Europe will move from the Urals to Georgia.

Georgia is considered to be the country which, for
a number of reasons, can strengthen the connection be-
tween Europe and Asia. There are a number of positive
factors that make it easy to choose Georgia. This high-
way will not only be a temporary way out of the current
situation. On the contrary, with its potential, Georgia
can turn the temporary "relocation” of the Great Silk
Road into a solid prospect. Its active role is due to a
number of factors, about which quite experienced and
professional international and world-level experts
speak boldly. Among many factors, in our opinion, sev-
eral main signs can be distinguished:

- Among the post-Soviet countries (after the Bal-
tics), Georgia is the most democratic.
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- It has liberal economic legislation for access to
economic activities. Therefore, economic activity in
this country is much more comfortable than elsewhere.

- The ban on importing wine into Russia led to in-
tegration into European and international Western mar-
kets.

- The ban on importing wine into Russia led to in-
tegration into European and international Western mar-
kets.

- Many European and American enterprises and
firms came to Georgia to "do" business. Individuals
came for the same purpose.

- A significant part of the population speaks Eng-
lish at some level.

- The structure of the state has always been Geor-
gian, which coincided with the Western one, the issues
were resolved considering the laws based on Roman
traditions (R. Chlochrelidze).

The transit corridor passing through the territory
of the country includes container shipping, gas pipe-
lines, oil and electricity supply. In fact, these are the
main levers, the possibility of implementation of which
is directly related to Georgia, as a country running the
highway.

The Russia-Ukraine war gave completely new op-
portunities and perspectives to Georgia as one of the
important corridors connecting Europe and Asia.

Both in the distant past and today, the main vectors
of supply, distribution and redistribution of economic
resources have changed in the economic relations of the
world. The new geopolitical situation has led to the
blocking and suspension of the main trade routes men-
tioned above. The world "needed" a new co-participant
of the Eurasian highway. The created situation gave
Georgia a real chance to build the Trans-Caspian high-
way. The conversation about the "New Silk Road" be-
gan. The country once again has an opportunity to play
an important role in the new structure of world distri-
bution.

At the official level, business meetings and nego-
tiations have already started in order to reconcile the
wishes, goals and objectives of the participating coun-
tries of the new highway and to find a common lan-
guage for their interests. The government of Georgia
can play the role of an important negotiator with rea-
sonable actions, which is currently the best opportunity,
and its loss will be tragic for the country (R. Klochreli-
dze).

The transportation of Kazakh oil through the
transit line coming from Asia (through Azerbaijan) has
already been decided and is in the starting phase, Turk-
menistan is involved in the project of expanding the

Southern Corridor with the Trans-Caspian gas pipeling,
the project of expanding the gas pipeline going to Eu-
rope through Georgia is being considered by the official
Ashgabat. A completely new big project is on the
agenda - an electric transmission cable that will be laid
on the bottom of the Black Sea and will connect the
Caucasus region with Europe.

Obviously, the implementation of the Trans-Cas-
pian highway and its maximum load are related to many
international factors and global events. Solving these
issues depends a lot on the will and role of Europe.

Against the background of world challenges, the
country should be able to form its own independent pol-
icy, which will play a serious role for a positive future
perspective.

The status of a geopolitical role player offers
Georgia quite a lot of serious news and challenges from
the economic and political point of view:

- In the banking, financial and transit systems, it is
desirable to implement projects corresponding to mod-
ern requirements and international standards.

- More work and specific effective measures are
needed to improve the security of the country, espe-
cially since 20% of the territory is occupied by Russia.
(Unfortunately, it has become less of a priority
lately...), which will seriously increase the volume of
foreign investments.

- It is no less important to maintain the role of a
strategically interesting and worthy partner and to ar-
range concrete, open relations with the West.

- The country should not be thought of as the only
carrier of the transit line. He should become a reliable
and intelligent player of international level.

The new reality is a serious challenge for the econ-
omy of Georgia and it can be said that it is a new test.
The most important thing is for the country to prepare
the correct political decision for this exam, and the pop-
ulation of the country is the most infallible guarantee
that it will pass this exam well.
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Abstract

In this paper, based on the analysis of the impact of world economic and trade processes on international
logistics, the most important global trends in modern transport logistics are identified and analyzed, which have a
direct impact on the directions and prospects for the development and transformation of the Belarusian transport
and logistics system.

AHHOTAN NS

B pa60Te Ha OCHOBAHHWHU MPOBCIACHHOTO aHaJIu3a BIUAHUA MUPOBBIX DKOHOMUYECKUX U TOPIrOBBIX IPOLECCOB
Ha MCXKIYHApOAHYIO JIOTUCTUKY BBIACJICHBI U IMTPOAHATIN3UPOBAHBI Ba)kHEHIIIMe FJ'IO6aJ'H>HI>Ie TpCHAbI B COBPEMCH-
HOH TpaHCHOpTHOﬁ JIOTUCTUKE, KOTOPBIC OKa3bIBAIOT HETIOCPEACTBEHHOC BJIMAHWEC HAa HAIIPABJICHUSA U NEPCIICK-
THUBBI Pa3BUTHUS U TpaHCHOpMaIUHU OEIOPYCCKOI TPaHCIIOPTHO-IOTHCTHYECKOI CUCTEMBI.

Keywords: transport services, economic and trade processes, transport logistics, transport and logistics sys-
tem, global trends in logistics.
KiroueBble ciioBa: TPAHCIIOPTHBIC YCIYTH, SKOHOMUYCCKHUE U TOPrOBBLIC NPOLCCChI, TPAHCIIOPTHAA JIOTH-

CTHKA, TPAHCIIOPTHO-JIOTUCTUYCCKAs CUCTEMaA, rio0aibHbIE TPCHABI B JIOTUCTUKE.

B skoHOMHuYeckoit Hayke auddepeHIaiyy rio-
0abHBIX TPEHAOB B COBPEMEHHOM TPaHCHIOPTHOM JIO-
THCTHKE W MCCIIEOBAHUIO MX CYIIHOCTH YJENSIOCHh
ocoboe BHIMaHHE TaKUMH y4eHbIMH, kKak Kapxosa U.
10. [1], Koanes M.M., lytuna A.A. u Koponesa A.A.
[2; 3], a Takke B uccnegoBanusx PwC [4-6]. B nacro-
AIIeH CTaThe PaccMaTPUBAIOTCS BOIPOCHI TPaHC(Op-
Manuy 06eopyCccKoi TpaHCIIOPTHO-IOTUCTHYECKOM CH-
CTEMBI HAa OCHOBE PaHEE BBIICIECHHBIX TPEHAOB, KOTO-
pBI€ OMIOJHEHBI U aKTyalU3UpOBaHbl B COOTBETCTBUU
C HOBBIMHU BBI30BaMH B MHUPOBON 3KOHOMHUYECKOH CH-
CTEME U MEXIyHapOIAHOH JTOTHCTHUKE.

IepBblii r106aabHBII TPeHT — U(POBaAst TPaHC-
(hopmarys TOTUCTHKH, YCKOPEHHAS B pe3yJIbTaTe MaH/Ie-
mun COVID-19. Dporoiiyisi COBPEMEHHOW JIOTHCTHKA
TeCHEHIIMM 00pa3oM cBs3aHa ¢ BHeapenueM YT u natep-
HEeT-KOMMYHHKaIi. CHHeprHs HOBBIX KOMMYHHUKAIIHOH-
HBIX ¥ MH(QOPMAIMOHHBIX TeXHOJIOTHH B Hayane XXI B.
npuBena K HuppoBoi peBomonuy B oructrke (Logistics
4.0), xoTOpasi, BO-TIEPBBIX, IPEACTaBUIIA BO3SMOXKHOCTH
perysipHoro oOMeHa MEXIy Yy4YacTHHKaMH TpaHC-
MOPTHO-JIOTMCTUYECKOrO TpoLEecca BCEMHM BUAAMU UH-
(hopMaru U JOKYMEHTOB B 3JIEKTPOHHOW (popMe U He-
MPEPBIBHOTO I(POBOTO OOIICHNUS C KITUEHTaMHU, BO-BTO-
PBIX, pacCIIUpIiIa  BO3MOXKHOCTH  3((EeKTHBHOTO
IU(POBOTO YNPABIEHHUS BCEMH JIOTHCTHIECKUMH TIPO-

[[ECCaMH M MX B3aMMOJEHCTBHEM C PHIHKOM TPaHCIIOPT-
HBIX yCIyr. BHenpeHue 3/eKTpOHHOTO JOKYMEHTO0000-
pota (EDI) mo3BoTHIIO XpaHUTh 1 aBTOMATHYECKH 00Me-
HHBAaTHCSI TOBAPHO-TPAHCTIOPTHBIMHU JI0KyMeHTaMu. [Ipe-
UMYILECTBaMHU HCTIOJIb30BaHMS EDI SIBJISIIOTCS
HpeIBapuTeIbHOE O(OPMIIEHHE JTOKyMEHTOB, COKpaIle-
HHE 3aTpaT Ha UX oopMiIeHne, ObICTpas Iepeiada JoKy-
MEHTOB, BO3MOKHOCTb HH()OPMAIIIOHHOTO COIIPOBOK/IE-
HUS Tpy3a 10 MecTa HazHaueHus. Liudposoe B3anmoneit-
CTBHE C KJIIMEHTaMH PEaIn3yeTCsi B OCHOBHOM C IOMOIIIBIO
MOOMITBHBIX IPHIIOKEHNH, (PaKTHIECKH BCSI TOPTOBIIS JIO-
THCTHYECKHUM YCIIyTaMH CTajla 3JIeKTPOHHOM.

C 97eKTPOHHBIM JIOKYMEHTOOOOPOTOM CBSI3aHO BTO-
poe BaXXHOE HalpaBJICHHE LI(PPOBH3AIINH — HIICKTPOHHOE
TaMO)keHHOe Jieknapuposanue [7-9]. TIpu nudposuza-
MM TAMOKEHHOTO JIOKyMEHTO000pOTa OCYIIECTBIISCTCS
Tepexo/T K MCIOIB30BAHNI0 OOJIAYHBIX TEXHOJIOTHH, YTO
MIPUBOJUT K PE3KOMY MOBBIIIEHUIO CKOPOCTH 32 CUET €U~
HOTO XpaHEHHUs] TAMOXKEHHBIX JEKJIapalyii ¥ Apyrux Jo-
KyMEHTOB B oOiake. [IprMeHeHne 001auHbIX TEXHOJIO-
Tl TAMOXKHSAMH TO3BOJISIET MOBBINIATE 3()(EKTHBHOCT
JIOTHICTUKH, HAIPUMED, YIOPSI0YMBATh TAMOKEHHBIE Jie-
KJIapaliy U yCKOPSITh TAMOXKEHHOE oopMIIeHHE.

Tperse HampasiieHHe HGPOBHU3ALNH, PE3KO IO-
BbIcHBIIeE IPPEKTUBHOCTD TPAHCTIOPTHON JIOTUCTHKH,
— osnextponnoe (RFID — Radio Frequency ldentifi
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cation) KOJAUPOBAaHHUE TOBAPOB, UX YMAKOBOK, KOHTEH-
HEPOB, YTO ITO3BOJISIET B IIOO0H MOMEHT ONPEAETIATh UX
MECTOHAXOXJEHHE W HAEeHTH(UIMpOBaTh. Bo3mox-
HOCTbB OCYIIECTBIISITh WICHTU(HUKALINIO IPY30BbIX €1~
HUII (TTaJ1JIeT, KOHTEWHEPOB U JIp.) Ha MPOTSHKEHUH BCeit
LIENH [TOCTaBKU YIIPOCTUIIO ONEPaTUBHBIN U 10CTOBEP-
HBII1 BBOA MH(GOPMAIMU O TOBape, TPy30BOH €IMHHUIIE,
YIaKOBKE M T. I, 00ECIIEYMIO aBTOMaTH3UPOBAHHBII
y4eT Halu4us, ABWKEHHUS U PACXOJIOBaHMs TOBApOB,
MOHUTOPHUHT U KOHTPOJb 32 MPOJABUKEHUEM MPOIYK-
UA. DTO CHHU3WJIO 3aTPaThl, YIPOCTHIO M YCKOPHIIO
poLeaypsl cOopa, 00pabOTKH M BBHIITOJIHEHHUS 3aKa30B
MOTpeOHUTENIeH U MPOLEAYPHI YIIPABIICHHS 3aIIaCaMH.

YerBepToe HanpasiieHHE B HU(POBOI JIOTUCTUKE
— LTJIL, xotopele ciayxaT 0a30BBIMHU 3JEMEHTaMU B
00CITyKMBaHHH MEXTyHapOIHBIX TPAaHCIOPTHBIX KO-
punopos. Kirouessie cdepsl, B kotopbix LITJIL] momo-
TYT JOCTHYb yCIeXa JJOTUCTUYECKUM KOMITAHUSIM: TOJI-
Hasi aBTOMAaTHU3aIMs U poOOTH3alMs BCEX oIeparuii Ha
CKJIaJax C TOMOUIbI0 OSCIHMIOTHBIX TPaHCIOPTHPOB-
IIMKOB M IMTa0eIepoB; AIEKTPOHHBIH TOKYMEHTO000-
poT U Apyrast mHMGOpPMAIHI O MEPeBO3KaX, YTO yCKO-
psIeT TOCTaBKY Tpy30B; THOKOE TUITAHUPOBAHHUE IICTIH T10-
CTaBOK C JOCTaBKOW TOYHO B CPOK B KOHEYHOM MTOIE
CHM3HUT JIOTHCTHYECKHE 3aTPaThl 38 CUET COKPAILIEHHS 3a-
[IACOB U MPOU3BOJICTBA KOHKPETHO IOA 3aKa3; ympaBie-
HHE 3aracaMy IO3BOJIUT YMEHBIIUTh UX 00BEMBI U Jp.

[Tstoe HampaeneHue HUQPOBU3AIMU — OECIMIOT-
HBIE TPY30BbIe aBTOMOOWIIH ¥ IPOHBI JUIS JOCTABKH TOBa-
poB Ha oM. C MOMOIIBIO CHEIHANBHBIX JATYHKOB pacIo-
3HaBaHMs1, KaMep, PafapoB, PETYISATOPOB CKOPOCTH OCY-
IIECTBIICTCS] aBTOHOMHOE BOYKICHIE aBTOMOOMIIS.

Crnenyer oTtMeTuTh, 9To PecmybOmuka bemapych
0/1HO# u3 nepBbIx cTpad B EADC Bkioumiiack B mpo-
[ECCHI AIEKTPOHHOTO TaMOXXEeHHOTO oopmiteHus. [l
pacIpeHuii BO3MOKHOCTEH TOBapooOOpOTa CTOUT 3a-
Jlaya COMPSDKEHUST OEIOPYCCKON KeNe3HON JOPOTH ¢
EBPONCHCKON UPPOBON CHUCTEMOU YIIpaBICHHS JKe-
Je3HOZOpOKHBIM JBIkeHHeM ERTMS u BHeapenwue
U(GPOBOTO OTCIE)KUBAHUS KaXIOTO KOHTEHHEpa u
nudpobix Bepcuit M/I1.

Bropoii riio6ajJbHbIi TPeHJ — MPOIOJDKAIONIA-
sicsl  MHTErpauusi MEXJy TpPaHCIOPTHO-JIOIHMCTHYE-
CKHMHU YCIyIaMH PaclpelieJIeHHOTO MPOU3BOJCTBA U
Ka4eCTBEHHBIMH ITU(PPOBBIMHA CHCTEMAaMH yIIPABICHUS
LENsIMU MOCTaBOK B YCJIOBUSIX KaCTOMM3ALMHU MPOU3-
BOJICTBA W Tepexoja K II00aIbHON ayTCOPCHHIOBOM
JIOTUCTHKE, T. €. MEXAYHAPOAHON TPAHCIIOPTHOM JOTH-
CTHKE.

Konuenmusa SCM nosBunacs B xoHue 1990-x rr.
B CHIA, EBpone u SnoHnn n Hadama OypHO pa3Bu-
BaTbCs. JlaHHAas KOHLENUUS MHTETPUPOBAHHOM JIOTH-
CTHKH, pacCMaTpUBAIOIIas BCE MPOIECCHI M BCEX
Y4aCTHMKOB LIE€MH IOCTaBOK B COBOKYIHOCTH, CTana
penraromuM (akTopoM obecrieueHHs KOHKYPEHTOCIIO-
cobHocTH. Cumraercs, yro nMeHHO SCM-peBomorus
MOJIOXKHJIA HA4aJ0 HOBOMY 3Tally pa3BUTHsI JOTUCTUKU
— Logistic 4.0, — K0TOpOMy HOBBIit HIMITYJIbC A K-
pOBH3aIUs IOTUCTUKU.

CoBpemeHHBIE TpeOOBaHUS K AOCTaBKE TOBapa —
«OT JIBEPH K IBEPN», KTOYHO B CPOK» — MPU Pa3yMHOH
I[[EHE JIOTUCTHYECKON YCIIyTH, B KOTOPYIO, KPOME IICHBI
MEepeBO30K (KaK MPaBUIIO, HHTEPMOJAIBHBIX ), BXOIAT

BO3HArpaKACHHUE 3a Mepeiady JIOTUCTHIECKOH HHpOp-
MaIliH, OIUIaTa apeH/Ibl KOHTEHHEPOB, KOHCOIUAAINT
MapTUU TPYy30B, NEKOHCOJUAALUHU U IJaTa 3a XpaHe-
HUE.

KagecTBeHHbIE TPaHCHOPTHO-JIOTUCTUYECKUE
MIPOLIECCHI JOJDKHBI COOTBETCTBOBATH MpaBMIly «7R»:
Right product («uy>xHsIit ToBap»); Right quality («He-
obxoaumoe kaudectBo»); Right quantity («reobxomu-
MO€ KOIH4YeCTBOY); Right time (momken GBITH 1OCTaB-
JIeH B Hy)KHOe BpeMs); Right place («HyxHOe MecTO®);
Right customer («ayxHbIi OTpebuTENbY); Right cost
(«TpedyeMbIif ypOBEHB 3aTPAT»).

KagecTBenHast morucTuka OBICTPO pearupyeT Ha
U3MEHsIoIMecs MOTPeOHOCTH KiMeHTa. lcnonbsye-
MbI€ B JIOTUCTHKE BUJBI TPAHCIOPTAa M HAIpPaBICHUS
MIOCTaBOK MEHSIOTCSA C TpaHC(OpMalUsIMU 3alPOCOB
KJIMEHTOB (OOJbIIe —KeJNe3HOJAOPOKHBIH U aBTOMO-
OWJIBHBIN, MEHBIIIE — MOPCKOM, TaK Kak sIBISETCS MeJl-
JICHHBIM, M aBUa U3-3a CBOEU BBICOKOI cTOoMMOCTHU. JIj1s1
MTOCTPOCHHS Ka4eCTBEHHBIX M 3()(HEKTUBHBIX JIOTHUCTHU-
YECKHX CHCTEM BO3HHKIA HEOOXOJMMOCTh B HOBBIX
CHCIHANNCTAX: JIOTUCTAX-aPXUTEKTOPAX, BIAICIOMINX
MYJBTHKOMITCTCHITUAMH B chepax 3aKyIOTHOM, CKITaI-
CKOMW, TPAHCIOPTHOM, MPOM3BOJICTBEHHOU, pacripese-
JUTETHHOHN JIOTUCTHKH W YIPABICHUS BCEMH IIPOIIEC-
CaMH C TIIOMOIIBIO HCKYCCTBEHHOTO MHTEIIIEKTA.

Tpernii rino6anbHbIii TpeHx — (parMeHTanus
MHUPOBOW 3KOHOMUKH U PaJUKAIbHAS IEPEOPUCHTAIUS
1J100aBbHBIX TPAHCTIOPTHBIX MOTOKOB. BO3HUKHOBEHUE
HOBOT'O 9KOHOMHYECKOT'0 noJitoca mupa — Kuras — Be-
JeT K (hparMeHTaIIuI MEPOBOH SKOHOMHUKH: B TII00aITb-
HbIH Mup Bo riaaBe ¢ CIIIA u rito6ansHBIM MHEpP BO TJIaBe
¢ Kuraem. 3o BitedeT K yBETHUCHHUIO TOBAPHBIX ITOTO-
KOB, a, CIICIOBaTeIbHO, U JIOTUCTHKHA BHYTPH JaHHBIX
OJIOKOB, Y€MY CIIOCOOCTBYIOT CAHKIIMH, IEPEKPBIBIITHE
TOPTOBBIC IMMOTOKU Poccuu M aMepHUKaHCKOTO TI100aib-
HOT'O MHpa.

CymecTBeHHBIE COOH B JIOTHCTHKE B CBSI3U C MaH-
nemueit COVID-19 taxke mpuBeiy K MOMBITKAM CO-
KpalleH!s: MPOU3BOICTBEHHBIX IIETIOYEK J00aBICHHON
ctroumocT. KpomMe Toro, 3ToMy CocOOCTBYeT HOBas
NPOMBIIIJICHHAs TIONWTHKA 3amaja, BO3Bpallaromias
CBOH 3aBOJIBI JOMOM.

Poct peIHKa arpoyOTHCTHKHA — COCTaBHas 4acTb
TPeThEero TpeHAa. B MUpOBOii TOPToBITe OIS arpormpo-
IYKIIAU COCTABIIIET OKOJIO 5,7 % M HEMIPEPHIBHO pacTeT
M3-32 MSICOMOJIOYHOW PEBOIIOIMH B a3MATCKUX CTpa-
HaX, HaCeJICHNE KOTOPHIX Bce OOIbIIe JOOABIICT B pa-
LIMOH MSICHOW U MOJIOYHOM IPOAYKIMHU. B cBs3U ¢ 3TUM
pacTeT UMITOPT a3MaTCKUMHU CTPaHAMH MSCOMOJIOUHON
npoxykuuu. JlaHHbI TpeH I KocHycs U benapycu, ko-
TOpasi CTPEMHUTEIHHO HapalIuBaeT SKCIIOPT CBOEH MsIC-
HOW mpoxaykiuu B Kutaif, uro TpeGyer ocoboi noru-
CTHKH.

Pazymeercs;, arponoructuka 3TO HE CTOIBKO
TPAHCHOPTHOE nepeMelneHne arponpoayKIuy,
CKOJIBKO TPAHCIIOPTHOE 00CITy>KMBaHUE IIPOU3BO/ICTBA,
nepepabOTKA U XpaHSHHs JaHHOW MPOAYKIUH. ATpo-
JIOTUCTUKA CUUTAETCS BaXKHBIM 3JIEMEHTOM COBPEMEH-
HOoro arpobusHeca. CieayeT OTMETHTh, YTO JaHHOE
HampaBieHne OypHO pa3BuBaeTcs B bemapycu, oco-
OCHHO B IPOAYKTOBOM puTeiine u E-mocraBke.
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YerBepThlil 1J100aJbHBIIH TPeHJ — JIOTHCTHKA
3JIEKTPOHHOM TOProBiIU. MaccoBbl€ MOKYIKH dYepe3
MHTEpHET U TpeboBaHue ObICTpOW M OecrulaTHOW Jo-
CTaBKH TOBapa OKa3blBaeT [aBJIICHHE Ha JIOTHCTUKY:
9JIEKTPOHHAs TOProBist (E-COMMErce) pacTeT Co CKO-
pocthio 20 % B rox u sABJISETCS ApaiiBepoM cIpoca Ha
COBpPEMEHHBIE TPAHCIOPTHO-JIOTHCTUYECKUE YCIYTH, a
Takke HoBoro nokosieHust TJIL [Omubka! McTounuk ¢
CHUIKH He HaiigeH.]. BypHBIil pocT 3J1€KTPOHHOMI TOp-
TOBIIM PACIIAPIUI KPYT IEPEBO3UNKOB NU(POBBIMU HH-
TEJICKTYaIbHBIMA KOMIAHHUAMHU: KYpPbepPCKOW W II0Y-
TOBOH JIOCTaBKH, SKCIPECC-TOCTaBKH, YMHBIMH TIOCTa-
MaTaMH.

OtMmeTuM, YTO 3a MOCIETHHE TOJbl KOJINYECTBO
3aperucTpUpoBaHHBIX B bemapycu mHTepHET-Marasu-
HOB yBeIMUYWIOCh npaktudecku B 20 pa3. B 2021 r. B
Toprosom peectpe Pecryonuku Benapycs Ob110 3ape-
THUCTPUPOBaHO 27,3 ThIC. HHTEPHET-Mara3suHoB. ToBa-
POOOOPOT HHTEPHET-Mara3uHOB CTPEMHUTENIBHO PacTeT.
B HanpoHamsHOM cerMeHTe ceTH VHTepHeT HauOoIb-
IIUH YACTBHBIA BEC COCTABIIOT WHTEPHET-Mara3uHel,

peanu3yomnye KOMIBIOTEPHYIO, OBITOBYIO TEXHHKY,
180
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Tesie)OHBI, CTPOUTENBHBIE MaTEPHAIIbl, aBTO3AMIACTH.
[lepcieKTHBHBIMU HANpPaBICHUSAMH B pa3pe3c TOBap-
HBIX TPYII SBISIIOTCS MeOenb, IETCKHE, CIIOPTHBHBIC
TOBaphl, TOBAPHI I JA0Ma, caja, OeXkaa U aKceccy-
apel. YBelnueHHe OOBEMOB 3JIEKTPOHHOW TOPTOBIH
BJIEUET YBEJIMYEHUE CIIPOCA Ha CKJIAJCKHE TOMEIIEHUs
JUIS MacCOBBIX TOBAapOB. Pa3BUTHE HHTEPHET-TOPTOBIU
B benapycu cnepkuBaeT 0TCYyTCTBHE COBPEMEHHBIX JIO-
THCTHYECKHX CHCTEM JOCTaBKH.

[aTeiii r700aJbHBIIA TPeHJ — KOHTEHHepH3a-
UL, T. €. IOCTOSTHHOE YBEINYEHHE 00bEMOB IIEPEBO30K
rpy30B B KoHTeitHepax. CeromHs B mupe Oonee 60 %
TaK HA3bIBACMbIX KOHTEITHEPONPHUIOAHBIX I'PY30B Ie-
peBO3UTCA B KOHTEHHEpax, K TOMY JK€ €XEroJHO
HaOoaeTcst pocT 3Toro mnokasarens. KoHreidHepo-
BO3bl JOCTABISIIOT OKOJIO YETBEPTH MHPOBBIX TOBAapOB
o oovemy W Tpu mATHIX 1o crouMoctH. C 1990 mo
2020 r. 00beM KOHTEHHEPHBIX NMEPEBO30K YBEINUUIICST
Oosiee 4eM B 8 pa3 co CpeHETOJOBBIM TEMIIOM POCTa
oxono 11 % (pucynok 1).
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Pucynox 1 — Ilpumepnvie ob6vemsi nepegosox konmetinepos 3a 1990-2020 ze., man TEU

Hcmounux: aemopckas paspabomka Ha ocnoge [11; 12].

I'maBHBIN TpeHA B KOHTEWHEPHBIX MEPEBO3KAX —
co3/1aHue OOUINX CTAHJAPTOB NU(PPOBBIX TEXHOIOTUH.
OTHM 3aHHUMAaeTCs crenuaibHo co3jganHas B 2019 .
Acconuaiys 1M(PPOBBIX KOHTCHHEPHBIX IMEPEBO30K
(Digital Container Shipping Assotiation).

lecToii r;106aJbHBIH TPEH — YKOJIOTUYHAS JIO-
TUCTHKA.  TpaHCIIOPTHO-JIOTUCTHYECKAsT  OTPacib
CHJIFHO BO3JIEHCTBYeT Ha OKpPY)KAIOUIyI0 Cpeay.
VIMeHHO MO3TOMY € KaIbIM TO/IOM ITOBBIIIAIOTCS IKO-
JIOTHYEeCKUEe TPeOOBaHUS K TPAHCIOPTHBIM CHUCTEMaM:
BBOJISITCS 3allpeThl HA UCIOJIb30BaHUE TPAHCIOPTHBIX
CPEICTB, 3arPA3HAIONUINX OKPY>KAIOIIYIO Cpefy, Co3/a-
FOIIUX ITOBBINICHHBIN YPOBEHB IIyMa, He 000pyIOBaH-
HBIX CHEIHUAILHBIMU CUCTEMAaMU, CHIKAIOLMMU OT1ac-
HOCTb TpY JIBXKEHUHU U MaHeBpax. TpaHCHOpPTHAs OT-
pacib cTaHOBUTCS Bce Oosiee 3()(HEKTUBHON ¢ TOYKH
3peHHst BEIOPOCOB YIJIEpo/a, P 3TOM CHPOC Ha HKO-
JIOTHYECKHN Oe30ITacHbIe PEIICHUS! CTPEMHUTENIFHO pac-
TeT.

Kpome Toro, Ha pasHBIX ypOBHSIX OOCYXmaeTcs
BOIIPOC YCTAHOBKH COJIHCYHBIX OaTapeil Ha KpBIIIax

KY30BOB, TakkKe CO3/IAFOTCS CTHUMYJIBI U MCIIONB30Ba-
HUsE 00JIee SKOJOTHIHBIX aBTOMOOMIICH, 3IIEKTPOMOOH-
JIeH, Hanpumep, 3a cueT AudHepeHINPOBAHHBIX HAIIO-
roB. Vcrnosib30BaHue 3IIEKTPOTPaHCIIOPTa (AIEKTPOC-
KyTepOB M OJIEKTPOBEJOCHIIENIOB) B KypPbEPCKHX
ciry’k0ax Takke 3aKOHOMEpHas TeHICHIIUS.

Jns benapycu 3HAUYMUTENbHYIO 3KOJIOTHYECKYIO
OTACHOCTH TPEICTABIIAIOT Ta30IPOBOIBI M HEPTETIPO-
BOJIBI, TIPOXOJIAIINE TI0 €e TeppuTopuH. MIMeHHO mo-
9TOMY LIEJIECO00pa3HO BBEJCHUE CTPAXOBOYHOTO KO-
JIOTHYeCcKOoro cOopa 3a Mpokauky HedTH u rasa.

Crpourenscto MTJIL] — cenbMoii riio0anbHblIi
Tpenn. [Ipoucxonur unrerpauus mexay MTJIL u pa3-
HBIMHU BHJIAMH TPAHCIIOPTA (3KEJIE3HOIOPOKHBIM, aBTO-
MOOMJIBHBIM), MEXIy TOBapHBIMH, HWH(POPMAIHOH-
HbIMHM, (UHAHCOBBHIMH TIOTOKaMHU. PQexTuBHOE
ynpagnenue u3 MTJIL] ToBapHbIMU TOTOKaMU € TIOMO-
IpI0 TUQPOBBIX TEXHOJOTHUH 00ecreunBaeT MaKCH-
MaJIbHBIA CHHEPreTHYCCKHH 3((PEKT Ha OCHOBE KOOP-
JUHAIMN PA3HBIX BHIOB TPAHCIIOPTa M ONTHMH3AINN
BHYTPCHHUX U BHEITHHX MaTePUAIBHBIX IOTOKOB, Pa3-
HBIX BUJOB TPAHCIIOPTA, & TAKXKE COMYTCTBYIOIINX UM
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MHPOPMAINOHHBIX, (PUHAHCOBBIX M CEPBHUCHBIX IIOTO-
KOB C [IEJTbI0 MHHAMHU3AIIIH OOIIUX JIOTUCTHIECKHX 3a-
Tpart.

IIpouecc cozpanus MTIIL Ha Teppuropuu bena-
pycH HEOOXO0MMO YCKOPUTH, 0COOCHHO OCTPO JaHHAs
npobiiema cTout B bpecte B CBsSI3M ¢ HEBO3MOXHOCTBIO
MOJBCKON XKEeJIe3HON JOPOrH MPUHUMAThH CIEXyIOLUe
u3 Kutast JuInHHBIE JKeJIe3HOIOPOKHBIE COCTABBI.

BocbMoii r7100abHBIIH TPeHJ — YBETUICHUE UH-
BECTHIINH BEHUYPHBIX (POHIOB B IOTUCTHIECKHE CTap-
Tamel (JIorTexX-KoMmanun). [locnemnue roapl xapakre-
PU3YIOTCS PE3KUM YBEIMUYEHUEM BEHUYPHOI'O Kalu-
Tala B TEPCHEKTHBHBIC CTapTambl  pa3padOTKH
BBICOKHMX TEXHOJIOTHH ISl IOTUCTUKU. pyruMu cio-
BaMU, KallUTaJ UICT B HOBBIC TEXHOJIOTHHU NU(POBU3a-
M, POOOTH3AIMU CKJIAJCKHX OIEepalui, 3JIeKTpo-
TpaHcnopTa, oecroTHUKOB. [1o ananoruu ¢ gpuHTeX-
KOMIIAaHUSIMU TOSIBUJIMCH JIOrTeX-komnanuu. OHH co-
3JIaI0T HE TOJILKO HOBBIE TEXHOJIOTHHU, HO M HOBBIE OM3-
Hec-Moenu Joructuky, tuna Uber Freight, ocroBan-
HBIC, HAIIPUMeEp, Ha MEpUHTE (COBMECTHOM HCIIONB30-
BaHUM) TpaHCcIopTa. Hanbompmmii HHTEpEC y JIOTTeX -
KOMITAaHUH BBI3bIBAET CaMBbIi CIIOKHBIN U TOPOTOCTOS-
I STAIl TOCTABOK «IIOCIIETHS MIIsD» — Ha 0aze nud-
POBBIX IAT(HOPM U KpayIIICpPHHTA.

JeBATHI T100aJbHBIA TPeHJ — MOHOIOJIN3a-
LU TPAHCIOPTHO-JIOTUCTUYECKON JAEATeNBHOCTH 3a
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CYeT KOHIIEHTPAIH COOCTBEHHOCTH, B TOM YHCIIE TI0-
CpPEACTBOM CIMSHUI M ToOrJolmeHnid. B mocnennee
BpeMsi MPOLIECC CIMSHUN U OTJIOMICHUN CTall JOMUHU-
pYIOIIMM Ha pPBIHKE TPAHCHIOPTHO-JIOTHCTUYECKUX
YCITyT, pa3BUTHE KOJTA00OpaIii, KOOTIEpaluH, 00 bEIH-
HEHHE CEPBHCOB UIYT OYCHBb OBICTPHIMHU TeMIlaMu. B
pe3yibTare MOSIBIIIUCH TPAHCIOPTHO-JIOTUCTUUYECKUE
TUTaHTBI, MPEIOCTABISIONIAE KIUEHTY HanOoyiee BbI-
TOJHBIC YCIIOBHS 3a CYET SKOHOMHHM Ha MacmTale.
CHusHUSAM 1 TIOTJIOMICHUSAM TPAaHCIOPTHO-JOTHCTHYC-
CKHX KOMITAaHUH CIIOCOOCTBYET HEOOXOIUMOCTh MHTE-
TpaIiii BCeX YYaCTHHUKOB IENH ITOCTABOK JJIS JIOCTHU-
YKCHHSI KOHEUHO! [IeJTH — Ka4eCTBEHHOTO yIOBICTBOPE-
HUSI IOTPEOUTEI.

HecaTnlii rj100aJbHBIA TPeHJ — MHTEHCUBHOE
JIOTUCTUYECKOoe ocBoeHre HoBoro mienkoBoro myTu co-
IJIaCHO KUTaWCKOW MHUIMaTuBe «OAUH MOAC M OJIUH
myTb». [lOCKONBKY MNpaKTUYECKHd TMOJIOBUHA CTpaH
MHpa BOBJICYCHBI B KUTAWCKHE MPOEKTHI BJIOJIb MHOTO-
YHCJICHHBIX BETBEH WHUIHMATUBHI « OIHH TOSIC U OJUH
ITyTH» MOKHO CUHUTATH STOT TPECH/ TII00aTbHBIM.

Jns Bemapycw BakKHO, YTO PBIHOK JKEJIE3HOJO-
POXHBIX TIepeBo3ok u3 Kuras B EBporry ctpemurensHO
pasBuBaercs: ¢ 2011 (B mapte 2011 r. u3 UyHnuHa ObLT
ornpanieH B EC mepsrrii moe3n) mo 2021 r. 9uciio ot-
MPaBJICHHBIX MMOE3I0B BO3pocio Oonee yeM B 600 pas,
ToJIBKO 3a 2021 T. UX KOJMYECTBO YBEIHYMIOCH Ha 22
% (pucyHOK 2).
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Pucynox 2 — Koauwecmeo omnpagienHvix KOHmMeUHEPHbIX noe3006 6 coobujenuu «Kumaii — Egpona — Kumaiiy,
1O OAHHBLIM KUMAUCKUX JHCENEIHBIX 00PO2
Hcemounux: asmopckas paspabomra na ochose dannvix BTO (Www.stats.wto.org).

3aMeTuM, YTO, II0 JAHHBIM KHTANCKOM CTaTH-
ctuky, Mmexxay Kuraem u EBponoit npormio 15 Teic. co-
CTaBOB, YacTh 3aBEPIIMIN MapuipyT B Poccum, coot-
BETCTBEHHO HE MPOXOJs Mo Tepputopuu bemapycwu.
ITnanupyercs, uto B 2025 r. Tpan3urom uepe3 bemna-
pych mpocienyetr 1 muH koHTelHepoB (B 2020 1. nx
ob110 550,8 THIC., B 2021 T. — 692,5 THIC.). ExXXeTHEBHO
uepes benapycs B 2021 r. no mapmpyty «Kurait — EC»
B CpedHEeM MNpoXoAuio 24 KOHTEHHEPHBIX MOe3/a.
I'maBHas npuuMHa CTPEMHUTENBLHOTO POCTa KOHTEHHED-
HBIX riepeBo3ok «Kwuraii — EBpoma» — cyOcumus,
npenocrasisieMass BiacTsmMu Kwurtas, kotopas npu-
MepHO paBHa 3,5 TeIC. KoM Ha 40-(hyTOBBIN KOHTEH-
HEp, 4TO yAemeBsieT ero goctaBky B EC mo 5,5 Thic.
JIOJJI. DTOMY TaK)ke BO MHOTOM CIIOCOOCTBOBaja OT-
MEHa TaMOXCHHBIX Tpoleayp Mexay KazaxcraHow,
Poccueit u benapycsio. B Hanpasnenun «Kurait — EB-
pomay MepeBo3sATCsI B OCHOBHOM KOMITBIOTEPHOE, OTITH-
YECKOe W MEIHUIIMHCKOE 000PYIOBaHMEe, TEKCTUIIb, H3-

JIeNTUs] U3 TUIACTMAcCCHI M Pe3UHBI, apdromepus, a B 00-
paTHOM — JIpeBeCHHA, MIPOAYKTHI MUTAHUSA, MEAUINH-
CKH€ MPHHAJIC)KHOCTH.

Co6ou B TpancmopTHo#l joructuke B 2021-2023
IT. BBI3BAHBI:

— TI00aNTbHON HEXBATKOW KOHTEHHEPOB U BBICO-
Koi ppaxToBKO# cronmMocThio Gosee 11 ThIc. mout. 3a
40-dyToBBlil KOHTEHHED;

— 3HAUYUTENbHOHI NepeopHeHTaluell TOBapHBIX
MIOTOKOB, BBI3BaBIIEH NEPErpyKEHHOCTb MOPCKUX MOP-
ToB B Kurae, ycyrybonennyto nannemueii B l1lanxae;

— Heo0XOoAMMOCTHIO CMEHHI B bemapycu Tsaraga
1t aBTo¢yps! u3/B EC;

— OnokupoBka Poccuelt uepHOMOPCKUX TOpPro-
BBIX IIyTEH.

[Tpobnemsl ¢ TpaHCTIOPTOM, B TOM HYHCIE H3-3a
OCTPOM HEXBATKU KOHTEHHEPOB, BBI3BAIHU CYILECTBEH-
HOE TMPOCEAAHUE MEXIYHApPOAHBIX TPAHCIOPTHBIX
ycayr B 2020 r., koTopsle BoccTaHoBUIHUCh B 2021 1,
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OJIHaKO B OCHOBHOM H3-3a POCTa IieH JocTaBku. Oomas
TEHACHIMS — CHIDKCHHE JOJIM TPAHCIIOPTHBIX YCIyT B
CYMMAapHBIX 3KCIIOPTHBIX yCIyrax, kotopas 3a 20 yet
ynana ¢ 22,7 no 16,6 %. CHmxeHue ponu MexIyHa-
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POJTHOTO TPAHCTIOPTA TAKXKE MPOUCXOIUT U3-32 BUPTY-
anmm3auuu Mmupooro BBII u cHuxeHus ero Beca B 1ie-
noM. TeM He MeEHee 3IaCTHYHOCTh DKCIOPTa TPaHC-
MOPTHBIX YCIYT OT 3KCIOpPTa TOBApOB KojeOiercs B
cpenHeM okoJo 2,785 % (pucyHok 3).

2010r. 2011 r. 2012r. 2013 1. 2014 1. 20157T1. 2016 1. 2017 1. 2018 1. 2019 1. 2020 T.

Pucynox 3 — [lunamuka usmeHnenuil 51acmuyHOCMU 3KCNOPMA 2PY308biX MPAHCHOPMHBIX YCIY2 8 3A8UCUMOCTIU
om aKchopma moeapos, %
Hcemounux: asmopckas paspabomka na ocHoge oannvix BTO (Www.stats.wto.org).

3HAYUTEIbHO CHHU3WINCh MOPCKHE MEPEeBO3KU!
€CITH MX cpeHsis 1oyt B MupoBoM BBII o oOMeHHOMY
Kypcey ¢ 2006 o 2014 r. cocrasnsna 1,8 %, To B 2015—
2021 rr. - 0,9 % [13]. upiMu cnioBamuy, B 11 mocnen-
HHX JIET IepeMeIleHre 3a pyOex ToBapoB Ha 1 mipn
JIOJUL. AAaeT TPAHCHOPTHBIM KOMIAHHAM OKOJIO 28 MIIH
JIOJLIL.

B Ha ocHOBaHMHU NPOBEJEHHOrO aHAIN3a BIUSHUSA
MUPOBBIX JKOHOMHUYECKUX U TOPrOBBIX MPOLIECCOB Ha
MEKIYHApOJHYIO JIOTUCTUKY BBIIEICHBI U MPOaHAIIU-
3UpPOBaHBl BaKHEHIIINE ITI00ANBHBIE TPEHABI B COBpE-
MEHHOW TPAHCHOPTHOM JIOTMCTHKE, KOTOpbIE OKa3bl-
BalOT HENOCPEACTBEHHOE BIMSHME HA HAIPABICHUS U
MEepCIEeKTHBBI Pa3BUTH U TpaHchopmaluu Oenopyc-
CKOM TPaHCIOPTHO-JIOTUCTUYECKOU CUCTEMBI.
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Abstract

The article «International mediation - the art of resolving and managing international conflicts» examines the
role of mediation in international conflict resolution. The authors analyse the principles and methods used in in-
ternational mediation and examine examples of successful cases where mediation has facilitated an amicable
agreement.

The paper highlights the peculiarities of international conflicts, which are different from internal conflicts,
and justifies the importance of the use of mediation in such situations. It also provides an overview of international
organisations that are involved in mediation and mediation in different regions of the world.

The paper emphasises that international mediation requires specific skills and approaches, taking into account
different cultural, political and historical contexts. The authors discuss the importance of the involvement of inde-
pendent mediators who have the necessary expertise and the trust of all parties to the conflict.

AHHOTAIHSA

B craree «MexnyHapoHasi MeAnanus - HICKyCCTBO pa3pelaTh MeKIyHapOoIHbIe KOHQIUKTHI U YIPaBISATh
HMH» PacCMaTPUBACTCS POJIb MEAMAIIUH B pa3pellcHHH KOHPIMKTOB Ha MEXKIyHApPOIHOM YPOBHE. ABTOPHI aHa-
JIM3UPYIOT NPUHOUIIBI 1 MCTOABI, IPUMCHACMEBIC B MGH(,HYHapOI[HOP'I MCOualnr, a TAKXKC paCCMaTpuBaArOT MpH-
MEpPbI YCIICHIHBIX CIIYyYacB, 1€ MCAUAIUA croco0cTBOBaJIA JAOCTUIKECHHUIO MUPHOI'O COTJIALICHUS.

Cratbsa OoCBCIIacT 0COOEHHOCTH MCKAYHapOAHBIX KOH(I)J'II/IKTOB, KOTOPBIC OTJIMYAKOTCS OT BHYTPCHHUX KOH-
(I)J'II/IKTOB, 1 000CHOBBIBAET Ba)KHOCTH MNPUMEHCHUSA MEIUAIIUM B TaKUX CUTyallUAX. Omna Taxke npeaoCTaBsICT
0630]3 MECKAYHapOAHBIX OpFaHHSaHHﬁ, KOTOPBIC 3aHUMAKOTCA NOCPEAHUYICCTBOM U Mennauneﬁ B PA3JIMYHBIX pe-
THOHAaX MHpa.

B craThe noguepKkuBaeTcs, 4T0 MEXKAyHAPOIHAS MeHalisl TpeOyeT crielin()UUIECKUX HAaBBIKOB U TI0/IX0/I0B,
YUuThIBad pasiMYHBIC KYJIBTYPHBIC, MOJIUTUICCKHUEC U UCTOPUICCKNE KOHTECKCTEI. ABTOpr o6cy>1<;:[a10T BAXXHOCTH
y4acTHs HE3aBUCHMBIX MOCPETHUKOB, KOTOphIe 00IaJal0T HEOOXOANMON IKCIIEPTH30i M UMEIOT JI0BEpHE BCEX
CTOPOH KOH(JIUKTA.

Keywords: international mediation, conflict resolution, conflict management, international conflicts, inter-
national organisations, independent mediators, cultural differences, political context, historical context, interna-
tional law, challenges, perspectives.

KiroueBble cioBa: MeXIyHApOIHAS MEIWANUs, pa3pellcHre KOH(JIHMKTOB, YIIPAaBICHHE KOH(IUKTAMHU,
MCKAYHApPOAHBIC KOH(l)J'II/IKTLI, MCIKAYHAPOAHBIC OpraHU3aly, HE3aBUCHUMbIC TOCPCAHUKH, KYJIbTYPHBIC PA3JIH-
qwus, MOJIMTHYECKUH KOHTCKCT, I/ICTOpI/I‘leCKI/Iﬁ KOHTCKCT, MCKAYHApPOJAHOC IPABO, BbI3OBbI, IEPCIICKTUBBI.

IocTanoBKa npo6JemMbl. MexIyHapogHas Me-
IUanus 3aKirodaeTcss B HeoOxommMmocTh 3¢ddexTns-
HOTO pPa3pC€lICHUA W YIPaBJICHUSA MEXKIYHAPOIHBIMU
KoHpmuKTaMu. MexayHapoaHble KOH(JIUKTH TIpes-
CTaBISAIOT 3HAYMTEIBHYIO yTPO3y MHUPY M CTaOHMIBHO-
CTH B MHPOBOM COOOIIIECTBE U TPEOYIOT CIIELMAIBEHOTO
HNOJXO0/a A UX PELIEHUS.

MexayHapoaHas MeAManusl CTalKUBAeTCsa C psi-
JIOM BBI30BOB, TAKUX KaK KyJIbTYypHBIE PA3IUUUs, IOTH-
TUYECKUN KOHTEKCT, UCTOPUYECKHE MPOTHBOPEUMS U
CJI0’)KHOCTHU BOBJICUEHUS BCEX 3aUHTEPECOBAHHBIX CTO-
pOH.

Taroke U3ydnM poib MEKAYHAPOTHBIX OpraHM3a-
LU, TPaBOBBIX HOPM M HE3aBUCHMBIX ITOCPEIHUKOB B
MEXTyHapOJAHOM MeIUalnH, a TaKXKe MPoOJIeMBI, CBS-
3aHHBIE C €€ IPUMEHEHHEM Ha npakTtuke. [Ipobiema 3a-
KIII09aeTCsl B HEOOXOIMMOCTH pa3paboTku 3¢ deKTns-
HBIX CTpaTeruii U MOAXOJOB Ul IPUMEHEHUS Meaua-
LMY B MEXYHApPOJAHOM KOHTEKCTE.

B crathe aHanM3MpYrOTCA NMPENATCTBUS, C KOTO-
PBIMHU CTaJIKHBAIOTCA MEXIYHapOAHblE MEAUATOPHI, U
po0JIeMBl, CBSI3aHHBIC C NMPHHATHEM W peann3alueit
MUpHBIX coriamieHuid. [ToctaBnennas npobiema noa-
pa3yMeBaeT MOWCK IyTeH YIYYIICHHS MEXIyHapoa-
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HOW MEAMAIlMH M €€ POJIH B MPEOTOJICHUH MEXTyHa-
POIHBIX KOH(QUIMKTOB, C IENbI0 00ECreYeHus MUupa,
CTaOWIILHOCTH ¥ CIPaBEUIMBOCTA Ha TII00AIBHOM
YpOBHE.

I'moGanpHOM 1IeTh CTAThH 3aKIIFOYACTCS B IOCTPO-
CHHUH MyTH K MOHUMAHHIO M TPUMCHCHUIO MEXKIYHAa-
POJHON MeIuaIMK B KOHTEKCTE Pa3pelICHUs MEXKIY-
HAPOJHBIX KOH(IUKTOB, C YIETOM €€ BaXXHOCTH U TO-
TEHIMaja Uil YCTaHOBICHHS IOJITOCPOYHOIO MUpPa U
CTaOMIILHOCTH B MHPOBOM COOOIIECTBE.

H3j10:xeHMe 0CHOBHOT0 MaTepHAaJia HCCJIeJ0Ba-
Husl. CyTb MEXIyHapOJHOM MEIHAINH 3aKJII09AeTCS B
UCIIOJIB30BaHUM NTOCPEIHUYECTBA U JUajiora JUis pas-
pELICHUsT MEXJYHapOJIHBIX KOH(IMKTOB M yIpaBie-
Hus UMy, OHa OCHOBaHa Ha MPHUHIHUIAX J00POBOIBEHO-
CTH, HEHTpanauTeTa U KOH(QUICHINATLHOCTH.

B npouecce MexIyHapoAHOM Menuayuy He3aBU-
CUMBIA NOCPEIHUK, HEHTPAJIbHBIA 110 OTHOLICHUIO K
CIOPAIINM CTOPOHAM, IOMOTaeT MM HaWTH o0IIne WH-
Tepechl, HACHTH(UIIMPOBATh U PEIINTD HCTHHHBIE IPH-
YMHBI KOH(IIMKTA, a TaKXKe pa3paboTaTh B3aHMOBBITOAI-
HOe pemeHne. MeanaTtop oOserdaeT KOMMYHHKAIIHIO
MEXKJIy CTOPOHAMH, IOMOTAET UM BBIPa)KaTh CBOM IO-
3UIUU U cirymate apyr apyra [1, C. 3].

MexayHapoHas MeIuanus NpUMEHsIeTCs B pa3-
JUYHBIX O00JACTsIX, BKIIOYAas IOJUTHYECKUE KOH-
(IMKTBI, TEPPUTOPUATIBHBIE CIIOPBI, TOPTOBBIE TIEPETO-
BOPBI, TYMaHUTApHbIE KPU3UCHI U JIPyT'He CUTYaIlUH
MEXAyHaponHoro xapakrepa. OHa crocoOcTByeT
IPEJOTBPAIICHUIO HACWINS, COKPALICHUIO 3aTpar, Co-
XPaHEHHIO PECYPCOB U YKPEIUIEHUIO MEXKIyHapOJHOTO
MHpa U cTaOMIIBHOCTH.

CyTb MeXIyHapOAHOH MeIUaluY 3aKIII09aeTCs B
TOM, YTOOBI CTOPOHBI KOH(IIMKTA CAMH IIPUHUMAJIH aK-
TUBHOE y4acTHE B IPOLIECCE NMOMCKA PEIIEHUH U HaXO-
JIAITH KOMITPOMHCCHI, OCHOBaHHBIE Ha MX OOIINX MHTe-
pecax. OHa cTpeMHTCS CO37aTh CIPaBeIINBOC U
yCTOIUMBOE COTfIalieHne, KOTOPOe yIOBIETBOPSET I10-
TpeOHOCTH U TpeOOBaHMS BCEX CTOPOH.

MexayHaponHas MeAMaIus SBISETCS BayKHBIM
HHCTPYMEHTOM ISl JTOCTID)KEHUSI MHPHOTO pasperie-
HUSI MEXIYHAPOAHBIX KOH(IUKTOB, CONCHCTBYIOMNM
COTPYIHMYECTBY, B3aUMOIOHUMAHUIO H JOJITOCPOY-
HOHM cTaOMIIBHOCTH B MEKAYHAPOAHBIX OTHOIICHHAX

Kak MBI yXe HEOJHOKpaTHO yOeXIainch, BO3-
MOXHOCTh KOH()IMKTa CYIIECTBYET, IPAKTHYECKH, B
moboit chepe xu3HH denmoBeka. KoH(IUKTHI mpen-
CTaBIISAIOT COOOH 3CKAJIAIMIO COTIEPHUYIECTBA U MMPOTHU-
BOCTOSIHMS MeXIy JtoasMH. [loaTomy mpobieMsr co-
[IUATBHON TAPMOHHUH W OOIECTBEHHOTO CTIOKOWCTBUS
BCETJIa 3aCTaBISIN UCKATh ITyTH YPETYIHNPOBAHUS CO-
IIUATBHBIX KOH(QJIMKTOB 4Yepe3 BO3MOXHOCTH BO3JIEH-
CTBHSl HAa NPUYMHBI KOH(QJIUKTHOW CHUTYaIlMH, YTOOBI
TaKUM ITyTeM MpeayNpenTh HACTYIICHUE KOH(IUKT-
HBIX JiedcTBUH. CHOCOOHOCTh BIMATH HAa NPUYMHBI
KOH(IIMKTA 1aeT BO3MOXHOCTh CIIPOIHO3UPOBATh CaMo
KOH(IMKTHOE MPOTHUBOCTOSIHHE, €r0 pPe3yJbTaThl, a
TaKXkKe MpeayNpeuTh HEraTUBHbIE TOCIEACTBUSL.

[Ipobnems! yperynupoBaHus KOH(QIUKTOB Hpea-
CTaBIISAIOT COOOH OTAEIBHYIO YaCTh Chephl YIPaBICHUS
MPOOJIEMHBIMH COIMAJIBHBIMH TIporieccamMu. boibioe
3HaYeHHEe MMeeT (QyHAaMEeHTaJbHas yCTaHOBKA TOTO,

YTO KOHQIMKT SABISACTCS OOBEKTHBHBIM COIHAIBLHBIM
SIBJICHMEM M BO3MOXKHOM JIBHIKYIIEH CHIJIONW pa3BUTHS.
CyTb TOHATHS «yINpaBlicHHE KOH(IUKTAMH» JIOCTa-
ToyHO MHororuianoas [2, C. 38]. B koHpnukToNOrNN
MpoIecC YNpaBJICHUs] KOH(QJIMKTAMU BKIIOYACT He-
CKOJIbKO CaMOCTOSITENIbHBIX KOMILUIEKCOB MEpOMpHsi-
TUH: TIpeyNpekIeHUE, PETYIUPOBAHNUE U pa3pelIeHne
KOH(JIMKTOB.

Urak, ynpaBineHne KOHGIUKTaMH SBISIETCS MIejIe-
HaIpaBICHHBIM BO3ICWCTBHEM Ha IPOIECCH KOH-
(bIUKTHBIX B3aMMOJICHCTBHI, UMEET IIeNIbI0 o0ecTeue-
HHE KOHCTPYKTHBHOTO DEHICHHS MPOOIIeM, KOTOPHIE
CTAIA TIpEeAMETOM KOH(JIMKTA, TakuM 00Opa3om
«yIpaBICHUEC KOHQIMKTaMU» JODKHO YPaBHOBECHUTH
JIBa IPOTHBOPCYMBEIX (PaKTOpa MEHCTBUSA STOTO COIH-
QJIBHOTO SIBJICHUS HA OOILICCTBO: KOHCTPYKTUBHOTO
Pa3pyLIUTENBHOTO.

YnpaBieHue MEKAYHAPOIHBIMU KOH(IUKTAMH
IpeaycMaTpUBaeT:

v’ nepeBoj ero B cepy paLHOHATBHOMN AeSTENb-
HOCTH U B3aUMOJEHCTBUI JM0a€ei;

v’ [POYMaHHOCTH BO3JICHCTBHS Ha KOH(IHKT-
HOE TOBEJICHHE CYOBEKTOB C IENBI0 JOCTHKCHHUS JKe-
JIAEMOTO pe3yIbTaTa;

v/ orpaHmdYeHHe MPOTHBOGOPCTBA PAMKAMH KOH-
CTPYKTHBHOTO BOBJICUCHUS B OOIIECTBEHHBIH MPOIIECC.

[TonbITKM TPUBJICYD B CIIOP TPETHE JIUIO, YTOOBI
JIOCTUYh TPUEMJIEMOTO pa3pelieHus CIopa, He HOBBI.
Kak Monens pemennst KOHGIMKTa Meananys umeeT 00-
raTyr0 HCTOpPHYCCKY Tpaauiuio. [TomobHy0 mpak-
TUKY MMEJU JAPCBHHUE WYJICH, U3BECTHA OHA ObUIa U B
Adpuxe, SAnonnn u Kurae (Carnevale & Pruitt, 1992).
B Kurae u SInonuun crparteruss MeIualuy HUCIONb3Y-
eTcs Ha MPOTSHKEHHUH JIOJITOTO BPEMEHU JUIS YPeryITu-
poBaHus connanbHBIX oTHomeHni (Bastard & Cardia-
Voneche, 1992). B anTrunoii ['perun 3, C. 238]. kon-
(IIUKTHI MEXTy TOPOJAMH- TOCYIapCTBAMU PETYIIHPO-
BaJIMCh TIPH IMOCPEIHUIECTBE TPETHUX JIUI. Bo MHOTHIX
adpUKaHCKUX TUIEMEHaX W B HAIM JTHU COXPaHMUJIICS
HHCTUTYT HAPOJHBIX COOpaHui, rae KOH(IUKTHI pas-
peraroTcsi ¢ TIOMOIIBIO TIEPCOHBI, KOTOPOW BCE JTOBE-
PAIOT ¥ KOTOPYIO Bce yBakatoT. CIIMCOK MOKHO OBIIIO
OBl IPOJOTKHUTB.

B mpakTuke MUPHOTO yperyaupoOBaHUS Meaua-
[UIO TaBHO WCIOJB3YIOT, CPEIU MPOYETo, IPH Ypery-
JUPOBAHAN MEXKYJIBTYPHBIX KOH(IUKTOB B 00JacTh
MEXITyHAPOIHOM AUIUIOMATHH (HAIpUMeEp, C y4acTHeM
Opranuzauun no besomacnoctu u Koomepauuu EB-
pormer, B OOH), naske eciy HCIob3yeMbIe TAM METOTBI
1 Ha3bIBAIOTCS MHAYe. B 3KOHOMUKE, B ceMbe, Ha pabo-
YUX MecTax, B OpraHm3amusax, MpodeccHoHATLHBIX
rpymnmnax, o0ImuHax 1 T.J. HCIIONB3YIOTCS pa3HOo0pas3-
HBIE CTPATETUH PETYINPOBAHUS KOHPIUKTOB, KOTOPHIE
10 CYyTH CBOEH MEIUATUBHBI, XOTS TaK W HE Ha3bIBa-
I0TCS, @ 0003HAYAIOTCS, HAIPUMED, KaK «TEXHUKH TIe-
PEroBOPOBY.

B rpynmnoBoii nuaamuke (1), OprkoHCYIBTHPOBA-
HUM, KOYYHHIe €CTh TaKXKe POJCTBCHHBIC 00JacTH.
Tax, Lutz Schwébisch u Martin Siems eme B 1974 roxy
OIKCHIBATH TPOIIECC pa3pemicHHs KOH(MIMKTAa depe3
CTaJU¥ 3asBIICHHUA HAPYIICHHUW, BBIICHCHUS 0a30BBIX
MOTpeOHOCTEH, MepeOopMyIMPOBAHUS BO3MYIIICHUS B
JKEJIaHWs, MO3TOBOTO INTypMa C IIENbI0 BBHIPAOOTKH
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uaeH pemeHni, 00beIUHEHUS YCHIINN TSl HaX0XKIIe-
HUS ¥ TPOBEPKHM BAPHUAHTOB PEIICHWH KOHQJIMKTHON
curyatmu [4, C. 119]. A 310 U sBmseTcs 6a30BOM
CTPYKTYpOH YIpaBJICHUsI MEAUATUBHBIM MPOIIECCOM.

HoBbiM B Meauanuu sBisieTcsi Mocae10BaTeNbHOE
MPUMEHEHUE CIEeLUATbHBIX TEXHUK U TO, UTO TPEThU
nuna (IOCPEIHUKH) 3a00TATCS HCKITIOYUTEILHO O CET-
tunre [5, C. 89], MmeTogax U KOPPEKTHOCTU BO BpeMst
yIaKUBaHUSA KOHMIUKTA U 3TUM OOECICUNBAIOT KOH-
(DIMKTYIOIAM CTOPOHAM BO3MOXKHOCTH JIHUCKYTHPO-
BaTh B pueMiIeMor (hopMe M HaXOIUTh PEIIeHHS, KO-
TOpBIC YIOBIETBOPSAIOT BCEX YYAaCTHUKOB KOH(IIHUKTA.
HoBrIM sBIISIETCS M pacCTAaHOBKA aKIIEHTOB IIPH pa3pe-
IICHUU KOH(IUKTOB. DMOIIMOHAIBHBIC U KOMMYHHUKA-
TUBHBIC MIPOSBJICHUS YUUTHIBAIOTCS, HO MPOpadaThiBa-
IOTCS HE SIBHO, @ TOJIbKO B TOHM CTENCHH, YTOOBI HE Me-
maTh JOCTHKEHHUIO COTJIALICHHSI, OHH MOAYJIUPYIOTCS
B HAIIPaBJICHUU «IIPeOOpa30BaHus KOHPIUKTHOU SHEP-
THH B TBOPUECKYI0». OTBETCTBEHHOCTH 3a JIEJIOBOE CO-
JepKaHWe B Pa3PCIICHHH KOH(IUKTA ITOJHOCTBHIO
HECYT CTOPOHHEI KOH(HKTa. Kak mpaBmiio, Meauamus
MIPOXOJUT B JOBEPUTEIHEHOW 0OCTaHOBKE, CYTh Oecen
HE pas3riiamaercs.

CoOCTBEeHHO HHHOBAITHEH SIBIIICTCS TOT (DaKT, YTO
MOCPEeTHIYECKAs M perynupyromas (QyHKINA CTaHO-
BATCS ITpodeccHoHaNbHbIMU. Pa3BuTHe 3amajHOTO 00-
1IeCTBa, OPUEHTUPOBAHHOE HA YACTHBIC UHAUBHYallb-
HBIE [IPaBa, JIeJaeT YSA3BUMbBIMU MPEKHUE COLUATbHbBIE
CBSI3M B3aUMHOM MOJIEPKKH U KOHTPOJISI, PABHO KaK U
[OCPEJHUYECTBO B CUTYALIMH HAPYIIEHUHN ITUX CBSI3EH.
Heo6xoauMo ObIII0 BO3HUKHOBEHHE HOBBIX (hOpM, KO-
TOpBIC TOMOTJIH OBl WHAWBHAYAIbHBIM HWHTEpECaM,
mpaBaM W YCHWJIHSAM OCTaBaThCs COIMATBHO MpHEMIIe-
MBIMH U TOTOBBIMHU K B3aUMHBIM KOHTakTam. Hapyrie-
HUE OTHOIICHUH, OTKJIOHEHHS B IOBEACHUH, TIOCTYIIKH,
HE OTBEYAIOIIIE HOpMaM MOpali, TpeOyIOT HHOM peakx-
IIUH O0IIECTBa, HEXEIH MPOCTO OCYKACHUS U HaKa3a-
HUS1, HAITPABJIIEHHOTO HA aBTOHOMMIO JJuuHOCTH. Ha 310
yKa3blBal U aMEPUKAHCKUN COLMAIBbHBIA IICHXOJIOT
Kenneth Gergen, KOTOpBIif MHOTOCTOPOHHE, C TIO3UITUIA
pa3HbIX AUCIUILINH, TOKa3bIBAET HEOOXOAUMOCTH Ipe-
OJIOJICHHST WHAWBUAyaiu3Ma. PasperieHue KOHQIIUK-
TOB B Hallleil MPaBOBOW CHCTEME CTal0 BO MHOTHX
cMBICTaX Hed((EKTUBHBIM, a II0A4ac U pa3pyIInTeIb-
HeIM. Christa Pelikan moka3siBaer B cBoeii kuure [6, C.
133]., 4TO MOMOILB MOCPEIHUKA — HTO BasKHBIH 1LIAT AJ151
MPaBOBOW CHCTEMBI B Pa3BUTHH KOH(IUKTHOTO pery-
JUPOBAHUS.

B menom MOXHO paccMaTrpuBaTh BCE MHCTHTYTHI
TPAKIAHCKOTO O0IIEeCTBa ¢ MO3UIUH HEPOPMaTHHOTO
BITUSTHUSI HA TIPOTEKaHUE KOH(MIMKTOB, B TO e BPEMS
TOCYJapCTBEHHBIE MHCTUTYTHI BIACTH W YIIPABJICHUS
JIOJDKHBI o0ecrednBaTh oduInaibHOEe U ITyOIMIHOE
peryiupoBaHre KOH()IUKTHBIX CHTYalnH.

MHOTOCTYIIEHYaTOCTh pa3pelieHus] KOH(IMKTOB
MO3BOJISIET BBIICIUTH B HUX, KAK MUHUMYM, TPH 3Tama:
MEPBBIM U3 HUX SBJISCTCS - JUATHOCTUKA KOH(IUKTA.

JuarHocTuka JIr000ro KOH(JIMKTa HAYAHACTCS C
AHATMTHYECKOTO 3Tara, BO BPEeMs KOTOPOrOo HE0OXO-
JIUMO  CIIeNaTh Psa  ONEHUBAIONINX MEPOIPHUSITHIH.
Cpeau Mojeneil 3aBeplieHUsT KOH(DIUKTOB BBIACIIS-
10TCsl HanboJiee TUMMMYHBIE — «IOOETUTENh — TO0EXK-

IEHHBIN», «IO0EIUTENDh - MOOEKIEHHBIN», «II00EXK-
IIEHHBINA - TTOOEKIECHHBII». M3-3a BBIIEIIEHUS «IIEHBI»
mo0Oebl B KOH(IUKTOJIOTHH BBEICHBI JOMOTHUTENb-
HbIE TOHATHUS - «MAKCUMAJIbHBIN BBIUTPBILD, «MUHH-
MaJbHBIA TPOUTPHIID), «B3aUMHBIN BBIUTPBIID», «CO-
€MHEHNUE BBIUTPHINIA U MPOUTPHIIIA», «CUHTE3 KOH-
GIUKTYIOMHX MIPOTUBOMOJIOKHOCTEN. IIpu
JIMarHOCTHKE peajbHOr0 KOH(IMKTA TI0 ero BO3MOXK-
HOMY pe3yJIbTaTy CIEAyeT YeTKO ONpPeNeNiTh, KaKoh
W3 BapUaHTOB 3aBEPIICHUs KOHQIMKTa Hamboee xe-
JIaTeNeH I Kaxkaon u3 ctopoH [7, C. 13].

[Mpuctymas Kk OUAarHOCTHKE, HEOOXOAWMO ITOM-
HUTbH, YTO BO3MOJKHBI IBA BapHaHTa pa3pemieHus KOH-
(umkTa: MONMHBIA M HenoyHbIA. [loMHBIM pereHnem
KOH(JIUKTAa MOKHO CUUTATh JTUOO YCTPAaHECHUE TPOTHU-
Bopeurs, TU00 NpeoOpa3oBaHHE MPUYUH WIH TIPEI-
MeTa KOH(umuKkTa. HemomHeIM pa3pelieHrueM KOH-
(IyMKTa CYMTAETCS TAKOE COCTOSIHUE, KOTJa YCTPaHEHbI
TOJBKO HE3HAYMTENbHBIE JJIEMEHTHl KOH(]IIMKTA,
TIPEXkK/IC BCETO ITO MOXKET OBITh XapaKTep IPOTUBOCTO-
SIHWSL M €TO MOTHBAIMOHHAs 0a3a. HecMoTps Ha To, 9TO
0CTaeTcsi BO3MOKHOCTB IIPOIOJDKEHUS KOH(IINKTA, He-
MOJTHOE pa3pelieHre KOH(INKTAa HENb3s IPSIMOJIHU-
HEHHO paccMaTpHBaTh Kak ommOodHoe nericTeue. I1o-
JOOHBIC BapHAHTHI Pa3pelICHUS KOHMIMKTOB MOTYT
OBITh MPUMCHUMBI K «BEYHBIM» KOH(MIUKTaM (TPOTH-
BOCTOSIHME€ MHPOBBIX PENIUTHH, MOTUTHUYECKUX JesiTe-
JIel, UJIC0IOTUYECKOE IIPOTHBOOOPCTBO), KOTOPHIE TaK
K€ MOTYT OBITh IEPUOJAUYECKU CMSTUCHBI.

AHaJIUTUYCCKUH aCTIeKT TUArHOCTUKU KOH(IUKTA
MOJKHO CUHTATh 3aBEPIICHHBIM, KOT/Ia YAAJIOCh BEIIC-
JUTHh KPUTEPHH, C MTOMOIIBI0 KOTOPBIX BO3MOXKHO €r0
pemenne. [locne 3aBepiieHNS KOHPIUKTA LEIECO00-
Pa3HO MPOBECTH OIICHKY OIMHUOOK, TOBEICHHUS BCEX CTO-
POH, TI0O BO3MOKHOCTH CHATBH JUCKOM(pOPT BO B3aHMO-
OTHOIICHUAX C OKPYKAOIIUMHU ¥ OBIBIIUM OIIOHEH-
TOM H, TAaKUM 00pa3oM, MUHUMHU3UPOBATh HETATHBHBIE
MOCeACTBYSI KOH(DIUKTA B COOCTBEHHOM COCTOSIHUU U
MOBEJICHU.

CymecTByeT HECKOJIBKO METOA0B PETyTUPOBAHUS
MEXIYHAPOIHBIX KOH()JIMKTOB, KOTOPHIC IPUMEHSI-
IOTCS I7Is1 YPeTyJIHPOBAHUS Pa3sHOTIIACUN U JOCTIIKE-
HUSI MAPHOTO PEUICHUS CIIOPOB MEXIY TOCYAapCTBaMHU
U IPpYTUMHU MEXIYHApOJHBIMU akTopamu. HekoTopsie
13 OCHOBHBIX MeT010B [ 8, C. 328]. BKitoyaror:

1. Jlunnomamuueckue nepe2ogopul: ITOT METOL
OCHOBaH HA WCIOJB30BaHUHM JTUIUIOMATHYCCKHAX
CPEICTB ¥ HEMOCPEACTBEHHOTO B3aMMOJCHCTBHSA
Mex1y cropoHamu KoHdiukra. OH mpenronaraer re-
PETOBOPHI, THAJIOT U TMOUCK B3aWMOBBITOJHBIX pelie-
HUH, TPU KOTOPBIX KaXKIash CTOPOHA CTPEMHTCS [0-
CTHYb CBOMX MHTEPECOB U TPEOOBAHU.

2. Menguanus: Menuaiysi BKJIFOYACT MPHBIICYEC-
HUE HE3aBUCHUMOIO MOCPEIHUKa, KOTOPBIM ImoMoraer
CHOPSILIMM CTOPOHAaM HAaWTH KOMIIPOMHCCHOE pellle-
Hue. MenuaTop paboTaeT Ha MOMCK OOLINX UHTEPECOB
U COJIEHUCTBYET KOMMYHHUKALMU U B3aHUMOIIOHUMAHUIO
MEXKIY CTOPOHAMHU, C LIEJIbI0 IOCTHKEHUSI MUPHOTO CO-
rJaleHus..

3. ApOutpax: ApOuTpaxk Mpeanojaraer mepe-
Jlady CIopa He3aBUCHUMOMY TpeTheMy JHIly (apOuTpy),
KOTOPBII IPUHIMAET PelIeHne, 00s3aTeIbHOE IS CTO-
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poH. Pemenne apouTpa MOKET OCHOBBIBATHCS Ha 3aK0-
HOJATENIbCTBE, MEKIyHAPOIHBIX HOPMaxX WU MTPUHIIN-
nax CIpaBeIIUBOCTH.

4. Meocoynapoonsie cyobi: DTOT METOM BKIIIO-
yaeT oOpallieHHe CTOPOH K MEXKAyHapoaHBIM cyne0-
HBIM OpraHaM, TakuM kak MexxayHaponusiit Cynq OOH
uny EBponeickuil ¢y 1o npasaM 4elIOBEKa, Ul pac-
CMOTpPEHUS CIIOPOB U BBIHECEHUS PEeLICHUNH. DTH CyAbl
paboTaroT Ha OCHOBE MEKAYHAPOAHOTO IIPaBa ¥ UMEIOT
IOPHUCINKINIO HAJ KOHKPETHBIMH KaTErOpHSIMH CIO-
pOB.

5. [locosopennocmu u coenawenusn: ITOT METO]
IpeTyCMaTpPUBACT JOCTHKEHHE MEKTYyHApPOAHBIX CO-
TJIAIIeHul U JOTOBOPEHHOCTEH MeXIy CTOpPOHAMU
KoH(MKTa. CTOPOHBI MOTYT 3aKIII049aTh MUPHBIE JO-
TOBOPBI, TOPTOBBIE COIJIAIICHHS, COIJIAIIEHUS O pa3-
Jiene TeppUTOPUI U IpyrHe TOKYMEHTBI, KOTOphIE pe-
TYJIUPYIOT U YPETyIUPYIOT KOHKPETHBIE aCIIEKThI KOH-
¢nukTa.

Jlaneko He Bce KOH(IMKTBI MOXHO Iperyrpe-
JUTh, TIO3TOMY Ba)KHOE MECTO KaK B KPH3HCHOM Me-
HE/DKMCHTE, TaK M B yNPAaBICHYECKUX METOJax B IIe-
JIOM, IOJDKHO OTBOJUTHCS METOAAM PETYIHPOBAHUS
KOH(JIUKTA.

PerynupoBanue — 310 oTnenbHas Gopma paspe-
HIEHHUs KOH(IIMKTOB, KOTOpPas 3aKJII0YaeTCsl B TOM, YTO
B YCTpaHEHHM IPOTHBOPEUUI MEXIy ONIOHEHTaMH
y4acTBYeT TpeThsi cTopoHa. [IpuBneueHue TpeThei
CTOPOHBI BO3MOXHO JlaXke U 6e3 cornacus y4aCTHHUKOB
koH(uukTa. [Tog perynupoBaHrueM KOHPIMKTa MOXKHO
CUNTATh TAaKWE ACHCTBUS, KOTOPHIE CTaBAT CBOEH Iie-
JBI0 OCITA0WTh caM Tpolecc OOphOBI WM MEPEBECTH
OCTPOTy OTHOIICHHWH B APYIYIO IUIOCKOCTb, WJIM Ha
JPYTO# ypoBeHb OTHOIICHUH. UTak, mpobiema peryim-
poBaHMs KOH(IMKTA — 3TO MpobieMa OrpaHHYECHUS
€ro HeTaTUBHOTO BO3/ICHCTBUS Ha OOIIECTBEHHbIE OT-
HOIIICHHUS 1 NIEPEBO/Ia €ro B OOIIECTBEHHO JOMYCTUMBIE
(dopmbl pazBuThs. KoHGIMKT, KOTOPBI peryaupyercs,
SBIISICTCA KOHTPOJUPYEMBIM KOH(IMKTOM, a MOTOMY
MIPOTHO3UPYEMBIM.

Cpenu MHOTOYMCIIEHHBIX METO/OB PEryJIMpOBa-
HUSI KOH(QJIMKTOB MOKHO BBIAEIHTH MEPHI IO IOCTe-
nenHoMy Ero ocnabnenuro myTeM mepeBoja B Apyrue
cdeps! oTHOIIEHHH. [1IMPOKYIO MPAaKTHKY MOITYYHII Me-
TOJ ociabieHnsi KOHMIMKTa depe3 MepeoprueHTALNI0
MPOTUBOOOPCTBYIOIINX CTOPOH Ha BHENIHIOIO yTpo3y.
Takoil yrpo3oif MOXET CTaTh U BHE3AIHO BO3HHKAIO-
mras mpooiemMa.

YcrpaneHne KOHGIIMKTA CIEyeT paccCMaTpUBATh
KaK CaMOCTOSITETIHHBIN METOA TPEeKpPaIIeHNs KOH-
¢mmkra. Ero He cnemyeT myTaTh C pa3pemeHrneM KOH-
(mmkra. [Iponecc nmpekparieHus: KOHGIUKTa TPOUCXO-
JIUT TIyTeM JIeHiCTBHS BHEIIHEH CHIIBI, KOTOpAasl JINKBH-
JUpyeT WM YCTpaHseT TIJIaBHble CTPYKTypHBIE
aneMeHThl KOHQuMKTa. I107100HBII METOX CHIIOBOTO
pa3BeJeHUs] KOHQIIMKTYIOIIUX CTOPOH HPUMEHSETCS
OpicTpo U pemuTensHO. [ogoOHBIE AEHCTBUS UMEIOT
CMBICII, @ 4aCTO ¥ ONpPABJAHbI, KOrJa pe3yabTaToOM HMX
OyzeT criaceHne >KH3HM JIIO/IEH, yCTpaHEHUEe arpecchy,
COXpaHCHHE OT YHHYTOXXEHUsS OONBIION MaTepHalb-
HOM IeHHOCTH. [leunnT BpeMeHH! TOXKe MOXKET UIPaTh
CYIIIECTBEHHYIO POJIb.

Ycrpanenne KOH(MIMKTa BO3MOXKHO TPOBECTH C

romoiisio Takux mep [9, C. 211]:

a) TPHUHYAWTEIHHOE YCTpaHeHHe (OTUYKICHHE)
OJTHOTO M3 CYOBEKTOB KOH(JIMKTA OT aKTHBHOTO IpPO-
TUBOJICCTBUSA (peUb HE 0053aTEIBHO JIOJDKHA BECTUCH
0 HACHJIbCTBEHHBIX JICHCTBUIX);

0) HCKIIOYEHHUE BO3MOXHOCTH JJIsl B3aUMHBIX
MPOTUBOACUCTBUI HA JUITMTEIBHBIA IEPUO]] BPEMCHH;

B) yCTpaHEHUE WU JMKBUIAIMS CAMOTO 00BEKTa
KOH(MIUKTA WM KaKoro-1ubo nedunura.

OmHUM W3 BapHaHTOB IMPEKpAIeHUS KOHQIMKTa
MOYKHO pacCcMaTpuBaTh M TaKOW PYKOBOJSIINN METOJ,
KaK paIffoHaIN3aIis OTHOIICHUH, pe3yIbTaToM KOTO-
POTO MOTYT CTaTh OOCTOSATENBCTBA AJISI MIPUHATHS HE
COBCEM BBITOJIHBIX MPEIJIOKECHUI 00CUMH CTOPOHAMHU
B TO BpEMs, KOTOPOE MO3BOJIMIIO MPEKPATHUTH MPOTUBO-
60pcTBO.

CTuMyanpoBaHue KOHQYJIUKTa — 3TO BU] Aes-
TENLHOCTH, HAIIPABJICHHBIH Ha IPOBOKAIUIO U CTHMY-
nmupoBanne KoH(ukra. [TogobHOE cTMMynHMpoBaHne
OIIPaBAAHO TOJBKO MPH YCIOBUH, YTO KOH(IUKT HOCUT
KOHCTPYKTUBHBII XapakTep M MOJHOCTHIO KOHTPOJIH-
pyeMm. CrocoObl CTHMYJIHPOBaHHS MOTYT OBITH ca-
MBIMH Pa3HOOOPa3HBIMH, HO CaMoO€ TJaBHOE, OHH
JOJDKHBI OBITh KOHCTPYKTHBHBIMH, HHAYE TOCIIECTBUS
MOTYT OKa3aThCsl HE TAKMMH, KaK OXKHIaJIH.

Cpenu MHOT000Opa3usi CIIOCOOOB M TAKTUK pa3pe-
LIEHHs] KOH(JIMKTOB MOYKHO BBIJEIUTh TAaKTHKY YKIIO-
HEeHHUs1 OT KOH(IIUKTA Win MeToa u3beranus. OCHOBa-
HHUEM JJIsI BBIJICJICHHS TI0I00HON TaKTHKH MOYKHO CUH-
TaTh CTENEHb TOTOBHOCTH (HE TOTOBHOCTH WJIM HE
CIIOCOOHOCTH) OJTHOM, VITH JTaxke 00euX CTOPOH, HaYaTh
aKTHBHOE IIPOTHBOJICHCTBHIE APYT MPOTUB ApPYTa.

Mertox n3beranus (YKIOHEHHUS) MOTYT HCITOIB30-
BaTh Pa3IMYHbIE YYaCTHUKH KOH(MIMKTHOTO MPOTHUBO-
CTOSIHUS, KaK HETIOCPEICTBEHHbIE YYACTHUKH, TaK H T€,
KTO 10 CBOEMY CTaTyCy MOXET WJIH JIOJDKEH BBICTYIIATh
B POJIM MIOCPEHUKA JuIsi ero peryiupoBanus. CyTh Ta-
KOT0 METOoJa 3aKJI04YaeTcsi B UTHOPUPOBAHUH CaMOi
CyTH KOH()JIMKTHOHM CUTYyallnH, B OTKa3e OT NPU3HAHUS
ee CyIIEeCTBOBaHUs, B CAMOYCTPaHEHHH, KaK B (puznue-
CKOM, TaK M B IICUXOJIOTUYECKOM CMBICIIE.

JIro60#i KOH(IMKT MMEeT CBOIO 3aBEPIIAIOLIYIO
CTaanio. B KOH(IMKTONOTMN BBIIENSAETCS HECKOJIBKO
MoJieTield ¥ CTUIIeH BhIX0/1a U3 KOH(IINKTA, KOTOPBIE OT-
pakaroT pa3iIu4Hble POPMBI ero paspemenus. Bce mo-
JIeTI OKOHYaHUs KOH(IIMKTA OTPEEIISIIOTCS CTPaTeru-
SIMH TIOBEJICHHUSI CTOPOH B KOH(IIMKTaX, KOTOpBIE, B
CBOIO OYepe[lb, 3aBUCAT OT CHUTYallMH, YPOBHS pa3Bu-
THS. KOH()JIMKTA, CTENEHU €ro MHTEHCHBHOCTH H T.[I.
Crparerusi MoBeIeHUSI CTOPOH B KOH(IJIUKTE OTpesie-
JISIET ¥ BIMSIET HA CTWJIb BBIXOJIA U3 HEro. BeiOpaHHbIi
CTWJIb TIOBE/ICHHsI B KOHKPETHOM KOH(JIIMKTE Omnpejie-
JISIETCSl YPOBHEM Y/IOBJIETBOPEHHUSI CBOMX HMHTEPECOB,
KOTOpBIN chopmMHpoOBasia cede Kax/1asi U3 CTOPOH.

Be160p crparerun Bexoa 13 KOHQINKTa 3aBUCUT
or MHorux (akropoB. Takumu ¢axkropaMu MOTYT
CTaTh W JINYHbIE KAUeCTBa KaXKI0ro U3 CyObhEeKTOB KOH-
(IMKTa, ¥ MX COIMAIbHBIN CTAaTyC, U BO3MOXKHBIE €T0
MOCIIE/ICTBHSA H T.JI.

CTuib KOHKYPEHIIMH NPU3HAET, IPEeKAE BCEro,
AKTUBHOCTh KOH(IMKTYIONINX CyOBEKTOB, CaMOCTOS-
TENLHOCTh B BHIOOPE MYTH JOCTH)KEHHSI CBOMX LIEJIeH,
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HE CTAaBUT LENIU MOUCKA COTPYAHHYECTBA, YYACTHUKH
JOJDKHBI 00J1a1aTh BOJIEBBIMHU KadecTBaMH. Llenbio mo-
JOOHOTO cyOBeKTa SIBISCTCS YI0BIETBOPEHHUE, TIPEXKIE
BCEro, CBOMX MHTEPECOB 3a CUET UHTEPECOB JPYIHX.
Crpareruss KOHKYpeHIIUH — 3TO, 10 CyTH, CTpaTerus
COIIEpPHUYECTBA, HABS3bIBAHUS JPYTOM CTOPOHE BBITOJI-
HBIX s ce0s peuieHuil. [1og0OHBIA CTHIB MOXKET
HECTH B ce0e MO3UTHBHOCTH IPU YCIIOBUU OYEBHJIHO-
CTH KOHCTPYKTHBHOCTH IPEAJIOKEHHBIX PEIIECHHMN; BbI-
TOJHOCTH IJIsi KOJUIEKTUBHOIO MHTEPECA; BO3MOXKHO-
CTH PEAIBHOT0 3aBEPUICHUS IPOTUBOCTOSIHUSA. MOXKHO
TOBOPHUTH O TOM, YTO MOJOOHAs CTpaTerws, IpH Bcei
CBOEH CIIOPHOCTH, a TIOPOH U OMACHOCTH, SBIISETCS I1e-
J1ec000pa3HOW B AKCTPEMAIIBHBIX M MPHHIUITHAIBHBIX
curyaiusx. Cam 1o ceGe CTHIb MOXET HECTH dIie-
MEHTBI arpECCUBHOCTH, YTO HEJIb3s ITyTaTh C Bpaxe0-
HOCTBIO, MOKET BBI3BATh IAXKE OCYKICHUE, OJHAKO I10-
JIO)KUTEJIbHBIE PE3yNbTaThl U 000I0HOE COOJIIOICHHE
IIpaBWJI NPOTUBOCTOSHUSA B JajbHEHIIEM OIPAaBIAOT
nogoOHoe moseaeHne. CaMbIM PAacHpPOCTPAaHEHHBIM B
TEUCHHE JI0JITOTO BPEMEHU MOAOOHBII CTHIIb SIBISIETCS
B 3KOHOMHYECKUX KOH(IIMKTAX.

CTunp MpUCTIOCOOTEHUSI - MOXHO CYHTATh, KaK
BBIHYXICHHBII WJIN JOOPOBOJIBHBIN IIar OJJHOM U3 CTO-
POH TIPOTHBOCTOSHHUSA OT OOPHOBI IIyTEM CIIOKECHUS
cBouX no3uuuil. OTKa3bIBasCh OT OOPHOBI, YU4aCTHUK
KOH(JIMKTa yCTYIaeT CBOEMY OIIIOHEHTY, OTKa3bIBa-
€TCs1 IIOJTHOCTBIO MJIM YaCTUYHO OT CBOUX MHTEPECOB U
COTJIAIIAETCs Ha €r0 JOMUHUPYIOILYIO POJlb.

[Ton00OHBIN CTHIIL TOBEICHUS B XOJI€ pa3pelleHus
KOH()JIMKTa HE CTONT OJHO3HAYHO PAacCIEHHBATh Kak
nopaxenue. llenecooOpa3HOCT TakOro CTHIA Ode-
BHUJIHA, KOTJIa CYOBEKT OCO3HAET, YTO B CIIy4ae HEKOTO-
PBIX YCTYHOK OH TepseT MEHbIIE, YeM B ClIydae Ipo-
JoJDKeHUs 00pbOBI M TIosTHOTO TIopakeHus. [lepexoxn Ha
MOAOOHBIH CTHIIB TOBEAECHHS MOXKET HECTH B cebe U pe-
aJbHYI0 BO3MOXHOCTb IIOMCKA BapHaHTOB, KOTOPbIE
CMOTJIH OBI YIOBJIETBOPUTH 00€ CTOPOHBL. B ogo0HOM
CTHJIE 3aJI0)KEH M OONBIION MOTEHIHANT MOPATbHOTO
(hakTopa. YcTynas, coryamasch WIH JaXe OTKa3bIBa-
sICb OT CBOEH NEPBOHAYAJIILHON L€ Pajy IpeKpalie-
HUS IPOTUBOCTOSHUS WJIH TOOPOBOJIBHO JKEPTBYS CBO-
UMM MHTEpecaMH pajgyl APYrod CTOPOHBI, MOJOOHBII
CTHJIb TOBEAECHHS MOXET HOIyYUTh JOCTATOYHO OOJIb-
OIyI0 MOpPAlIbHYI0 KOMIIEHCALMI0 M HE paccMaTpu-
BaThCs Kak MopaxkeHue. Bapuant, xorna Bac He Oecrio-
KOSIT MOCJEJCTBHA, a Apyrasi CTOPOHA BCIIEICTBUE Ba-
IIEro TOCTYINKa IMOJYYUT TOJIB3y (HE COIJalIasich C
HEH, TI0 CyTH), MOKHO TOBOPHTH, YTO CTpAaTerus IpH-
CIIOCOOIEHUS TaK K€ pearTn30Balach, XOTs €€ MO3UTHB-
HOCTb Ka)k/1asi U3 CTOPOH MOXKET OLEHUTh II0-Pa3HOMY
[7,C. 39].

CTuiib yKIIOHEHUS - IPAMEHSETCA, KOTAa O/IHA U3
CTOPOH, WM J1aXke 00e CTOPOHBI, IOTEPSUTH HHTEPEC K
MPOAOJKEHUIO NPOTUBOCTOSIHUS MPU MOSBIEHUU CO-
MHEHHS B MOJIOKUTEIBHOM €r0 MCXOAE, IPUTOM, UTO
npeaMeT KoH(UIMKTa He ucuesaer. [lo cBoemy coxep-
JKAHMIO 3Ta CTpaTerus HE HaIpaBlI€Ha Ha peLICHHE
poOJIeMbI, CKOpee MBI MOXKEM YBHJETh 3/IeCh CTPEM-
JICHWEe BBIATH M3 KOH(MDIMKTa ¢ MUHUMAIBHBIMHU ITOTE-
psmu. Ha 5TOT CTWiIb NOBENEHUS NIEPEXOIAT, dallle
BCEro Iocje HeyJauyHbIX akTUBHbIX aedcTBuil. Ilo-
CKOJIBKY ITOI0OHBIN CTHIIB HECET B ce0e MPOCTO yXo1

OT POOJIEMBI, TO U COBMECTHBIX YCHIIMH IO PEIICHHUIO
pOoOIeMBI B TIOJJOOHOM CTHJIE MBI HE YBUIVIM.

[emecooOpa3HOCTh U KOHCTPYKTUBHOCTH ITO00-
HOTO CTUJISL MOYKHO CUUTATh IIPU OYEHB [UINTEIBHBIX 110
BpEeMEHH KOH(MJIMKTaX, KOT/Ia Pa3MBbITBIMH CTAHOBSTCS
MIEpBUYHBIE LEJIM KOH(IUKTA JJIsl €r0 Y4acTHUKOB. B
MOJIOOHBIX CUTYalUsX MPOCTOE UTHOPHPOBAHUE KOH-
(GIMKTHOHM cuTyanuu, AEHCTBUS 1O €€ pa3penIeHHIo
MOTYT IIPUBECTH K YTaCaHHUIO KOH(IUKTA U CaMOCTOSI-
TEIHHOMY €T0 3aBEPIICHHIO, 2 BO3ZMOXKHO JIaXKe U K €ro
pa3perIeHuto.

CTunp COTpyIHMYECTBA - CUHUTACTCS CaMbIM
CIIO)KHBIM CTHJIEM TIOBEICHUS, HO B TO K€ BpeMs U
HaunOoJiee MI010TBOPHBIM.

CyIIHOCTh COTPYAHUYECTBA — 3TO MOUCK HAHOO-
Jlee KOHCTPYKTHBHBIX (hopM permenus mpobiem. I1po-
THBOIIOJIOKHBIH CyObEKT KOH(IINKTa pacCMaTpUBaeTCs
yKe He KakK IPOTHBHUK, a XOTs ObI KaK MapTHEp I10 I0-
HCKY CIIOCO00B perieHus mpooieMbl. [10100HbIN CTHITH
MOJKHO OTHECTH K aKTHBHEIM,

B T0 e BpeMs OH He TePIHUT CIIOHTAHHOCTH H UM-
mpoBm3anuu. Peanuzanmus JAaHHOTO CTHIIS, €CTe-
CTBEHHO, HE MOXET OBITh YHUBEPCAIBHOH K JTFOOBIM TH-
maM koHGmKTOB. Hambonee onTuMabHBIM JIs1 HETO
MOJKET OBITh CHTYaIs, KOTAa 00€ CTOPOHEI HE JKENaloT
BECTU JpYr IPOTUB JpPyra arpecCUBHBIX JCHCTBUM, U
OHH HE XeJIal0T MPOTUBOIOI0KHOM CTOPOHE MOIHOTO
pasrpoma. B mojoOHBIX CHTyalusx BO3MOXKEH COB-
MECTHBIN TIOMCK B3aHMOBBITOIHBIX PEIICHU, THO0 Ha
OCHOBE KOMIIpOMHcCCa, OO yepe3 MOUCK albTepHa-
THUBHBIX BAPUAHTOB.

CTrib KOMIPOMICCA 3aKITIOYAETCs B MOHUMAaHHA
YYaCTHUKOB KOH()JIMKTA, YTO PEUICHHE CIOPHOTO BO-
Ipoca BO3MOXKHO TOJIEKO Yepe3 B3aUMHEBIC YCTYIIKH.
HeobxonuMbeiM  (hakTOPOM HCIIONB30BaHUS JTAHHOTO
CTHJIS TOBEJICHUA BBICTYIIACT HE TOIBKO BOBMOXKHOCTB,
HO JKeJIaHUe Kakaoi u3 cropoH. Ecnu ycrynku OyayT
HOCHUTH OJJHOCTOPOHHHH XapakTep — 3TO yke He OyaeT
KOMIIpOMHUCC. 37iech HE0OXOAMMO HE TOJNBKO OTKa-
3aThCS OT YaCTH CBOMX paHee 3asBJICHHBIX TpeOOoBa-
HHUH, HO W TIPU3HAThH, XOTSA OBl YACTUYHO, MPETCH3UH
JPYroi CTOPOHBI.

CymecTByeT MHOTO OIIGHOK MOJOOHOTO MOBE[e-
HUS, B TOM YHCJIE U KaK TIOPAXKCHHE, UTO SIBISETCS Ce-
pbe3HbIM ynymeHueM. CaMol npuemiieMoil OLeHKOM
MOJKHO CUHTATh BapHUAHT yIAYHOTO OTCTYIUICHUS U
KaK ITOCIICTHIOI0 BO3MOKHOCTD HAWTH BBIXOJ U3 CIIOK-
HOTO TIONIOKCHUS. JIaHHBIN CTHJIbF MOXXHO CUHTATh U
HanboJiee ONTUMAJIbHBIM B Pa3pelieHnH KOH(QIUKTOB
elle U MOTOMY, YTO Yepe3 Hero BO3MOXHO, XOTS H B
pa3HOM CTENEeHH, HO yIOBIETBOPEHNE 00ENX CTOPOH.

Kaxxapiii cTuip moBeneHns B KOHQIMKTE MOXKET
ObITh 3D (PEKTHUBEH TOIBKO MPHU OMPEISICHHBIX YCIIO-
BUSIX. PeanbHOCTh KOH(JIMKTHBIX CHTYyallMid 3acTaB-
JISIET, KaK MPaBWIIO, IPUMEHITh KOMOWHALIMIO U3 pa3-
HBIX cTHied. Ha BBIOOp cThIIsl cepbhe3HO BIMSET U KOH-
KpeTHass OOCTaHOBKa, M XapaKTep Yy4YaCTHHKOB
KOH(JIMKTA, 1 KOHEYHOE NOBE/ICHHUE ONITIOHEHTA.

Ipouecc paspemeHns: KOHQINKTOB pean3yercs
3a CUET pa3IMYHbIX TEXHOJOruil. TexHonoruu npen-
CTaBJISIFOT CO0OM CUCTEMY CITOCOOOB, METOIOB, TIOJIXO-
JIOB, MHOTOYHCIICHHBIX TaKTUYECKUX NMPHEMOB, MOJIE-
JIel TieNeHanpaBleHHBIX Urp. PaccMoTpuM Hambolsee
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M3BECTHBIE, HaNOOJIEe YacTO MPUMEHsEMbIC Ha MpakK-
THKE.

WudopmannoHHble TEXHOIOTUH, IO CBOCH CyTH,
SIBIIIIOTCSI TEXHOJNOTUSAMHU HPOTUBOAEUCTBHSL B OTHO-
HICHUU TOSIBJIICHUS M UX Pa3pacTaHUs elle Ha 3Tame
CBOETO JIATEHTHOT'O 3apOXJEHWsl M HaIlpaBJCHbl Ha
YCKOPEHHOE BBISBICHHE 3aMHTEPECOBAHHBIX CTOPOH,
NpeKpalieHne pa3pacTaHus KOHPINKTA.

B mo060ii ci0KHOM U 3aImyTaHHOH KOHQIMKTHON
CUTyalll{, KaK MPaBWIO, UPKYJIAPYET YPE3BBIYANHO
MHOT'0 UCK2)KEHHOM, CITy4aitHOM, a MOpOoi M 3aBEJOMO
JIO’)KHOW WH(}OpMaIK, 0COOEHHO MHOTO TOSIBJISETCS
Pa3sHOOOpa3HBIX CIYXOB M KpaiHe He XBaTaeT J0CTO-
BepHOH nHpopMarmu. JInkBuaanus aepunnrta nadop-
Maluyd ¥ yCTpaHEHHE CIyXOB MOTYT MH(OPMALOHHO
o0ecreuuTs peryimpoBanie KOH(IMKTa, a B HEKOTO-
PBIX CHUTyalllsIX U CYILECTBEHHO CHUXKAIOT OCTPOTY
MPOTUBOCTOSTHUS WJIN JJaske MPUBOMAAT K €ro 3aBeplle-
HUIO.

JIefiCTBEHHOCTh paccMaTpUBAEMOM TEXHOJOTUHU
3aBHCUT OT psna (haKTOPOB, CPEIW HUX: BO-TIEPBBIX,
JKeNIaHNe YBUACTH pealibHbIe COOBITHS, YeMy MOXKET
MOMEIIATh W3JMITHSS PhIHAS «3alIUTa YeCTH MYH-
JTIPAay, WK JKeJIaHUE He «BRIHOCHTH COP U3 U30BI»; BO-
BTOPBIX, 00bEKTHBHOE BOCIIPHUATHE KOH(IUKTA BCEMH
YY4aCTHHUKaMHU KOH(QIIMKTA, a TaKkKe TOTO0 OKPY)KEHHS,
I7le OH NPOTEKaeT. Y4yacTHe IIHMPOKUX COLHAIBHBIX
CJI0EB B KOH(IIMKTE elie OOoJblIe MOBBIIAECT POJIb CH-
CTEMbl KOMMYHHKAIIUH W WHGOPMHUPOBAHUSA Ha BCEX
YPOBHIX COIMANbHON uepapxuu. JocTymHOCTH WH-
(hopmarmu, a TakKe MPaBo Ha Hee TpeOyeTcs AeMOKpa-
TUYECKAM PEKHMOM U SIBIISICTCS 0a30BBIM yCIOBHEM
(hyHKIIMOHUPOBAHUS TPaXkTaHCKOT'O 00IIeCTRa.

B 10 e Bpems Henmb3s TaHHOE MPaBO aOCOIIOTH-
3UpOBaTh, TaK KaK HEKOHTPOJIHpyeMas WHPOpMaLus,
0COOCHHO HalpaBJIeHHAsi Ha pa3)KUraHWe pPacoBBIX,
HAlMOHAJIBHBIX MM COLMAJbHBIX INPOTHBOPEUUH U
BpaKAEOHOCTH, TEHOIMIa, HAeu (ammsmMa MOXeT
CTaTh, a B PEAJIbHOCTH, U CTAHOBHUTCS NMPUYUHOHN IIPO-
SABJICHUA KOH(JMKTa M HAPYIIMTENEM IeMOKpaTHde-
CKHUX TIpaB B O0IIECTBE.

KoMMyHUKaTHBHEIE TEXHOJOTHH HAlpaBJICHB Ha
CO3/IaHHE YCIOBHM, IPU KOTOPBIX CMOTIH OBl HOpMa-
JMM30BaThCS B3aUMOOTHONICHHUS MEXIy IIOABMHA U
TPYMIIaMH, ¥ B X0JI¢ KOTOPBIX MOXHO OBUIO OBI IPUITH
K cornacuio. Cpen pa3IMIHbIX METOIUK UCTIONb30Ba-
HUS TIOZOOHBIX TEXHOJOTHHA MOKHO IPEUIOKUTH IS
paccMmotpenuss meroauku Jlpna U bayspos, uto B
CBOEH CyTH BKIIIOYAIOT YETHIpE dTama il HopMalu3a-
MU B3aUMOOTHOIIEHUH. DTU METOTUKU Oa3UpyrOTCs
Ha TIOMCKE YCJIOBHUI AJISI MPOBENEHHs pa3roBOpa, BBI-
CJIyIIMBaHHs apTyMEHTOB JIPYT Apyra U KX BHUMATEIb-
HOe 00CY)KIEHHE, a 3aTeM IONbBITKNA C(HOPMYIUPOBATH
B3aUMOIIPHEMIIEMbIE MPE/ITI0KEHHS.

OpraHu3alliOHHBIE TEXHOJOTHH TpPEayCMaTpH-
BAIOT CTPYKTYPHO - OpraHU3allMOHHBIE MEPBI BO3JEH-
CTBHSI, KOTOPBIC CMOTIIN OBl HOPMAJIN30BaTh B3aUMOOT-
HOIIECHHS CPEJN COTPYAHUKOB, B KPAiHEM CITydae XOTs
ObI 3a0I0KMpOBaTh pa3BuThe KoH(pIukTa. Cpenu pac-
CMaTpPUBAEMBbIX Mep MOTYT OBITH KaJapoBas IepecTa-
HOBKA, JIMCIUIUIMHAPHBIC MEPbI HAKA3aHUS UITH CTUMY-

JIMPOBAHMS, PA3INYHBIC BOCIHUTATENBHBIC MEPOIPHA-
Tust. [Toka3aTenpHBIMK B 3TOM IUIaHE MOTYT BEICTYIIATh
BCTpPEUYHbIE HHUIIMATHBBI 110 CHATHIO HAIPSDKEHUS, Pa3-
paborannble conuaibHbIM rcuxonoroM Y. Ocrynom
[4, C. 112]., cogeprkaiue cieayromue npaBuia;

v nenarh myGIMYHBIE PABAWBbIE 3asBICHHUS O
JKEJTaHUM OIHOW M3 CTOPOH NPEKPaTHTh ICKAJAlNI0
KOH(DJIMKTA;

v’ PasBSICHATH O HAIMYUHM HEOOXOMMMBIX MPEJi-
TIOCBUTOK JUTSI BO3MOKHOTO MPUMHPEHHUS;

v\ B) CTHMyJIMpOBaTh OIIIOHEHTA K OOMEHy B3a-
HMMOBBITOIHBIMH TIOCTYTIKaMH, OJHAKO HE CTABUTh UX B
Ka4ecTBE INPEIIIOCHUIKN BBIIIOJHEHHUS CBOMX OOelia-
HUH;

v BO3MOXKHOCTH UIMTEJLHOCTH BBINOIHEHUS
YCTYIIOK M3-32 HECOIJIachsi CO CTOPOHBI JPYroW cTo-
POHBI.

Ilpueedem pad docmamouno APKUX NPUMEPOS
U3 UCMOpUU Me}COYHAPOOHOU MeOuauyuu, 0eMoH-
CHpUpPyIOWUx ee poiv 6 pa3peieHuu mexcoyHapoo-
HbIX KOH(IUKMOG U YRPAGIeHUU HUMU 3a4 NOCIeOHee
epemsa:

1. Hapuosicckuii mupnbiti 002080p (1973)

Menuauus Bo BpemMss BbeTHaMCKOW BOWHBI IIpH-
BeJa K 3aKiIroueHnuo [[apikcKoro MUPHOTO JI0TOBOpa
Mexy CIIA, CesepusiM BeetHamom, FOxHBIM Bret-
HaMOM M JIPYTUMH 3aUHTEPECOBAaHHBIMU CTOPOHAMHU.
JIoroBop MOJIOKHUIT KOHEIl BOOPY)KEHHOMY KOH()JIMKTY
U TIPEIyCMOTPEN BBIBOJ BOWCK, OCBOOOXKICHHUE BOCH-
HOTUTCHHBIX W MPOBEICHNE MUPHBIX BEIOOPOB.

2. Ocno-1(1993)

B 1993 romy OBUIO HOCTHTHYTO COTJAIlICHHE
Mexny [lamecturckoit OcBoboautensHOM OpraHu3za-
mueit (IT00) u U3pannem B pe3ynbTaTe CEKPETHBIX T1e-
peroBopoB B Ocio, Hopserusi. Meauanus ObL1a mpoBe-
neHa HopBeXCKMM WHCTHUTYTOM MUPHBIX HCCIIE/OBa-
HUW, a coramieHue, m3BectHoe kak Ocino-1, cranmo
MIEPBBIM IIaTOM B YCTAaHOBJIEHHM MHPHOTO Mpolecca
Mmexny Mspaunem u Ilanectunoi.

3. Meowcoynapoonas meduayus 8 bocnuu u Iep-
yezosune (1995)

B xoze Boitabl B bocunn u ['epuerosune (1992-
1995) pasnuuHble MEXIyHApOIHBIC OpPTaHU3AINH H
rocynapcTna, Takue kak Opranuzanust O0beIMHEHHBIX
Hauwuit, EBponeiickuii coroz u CIIA, ocyuiecTBisuiu
MEIHMAIUIO sl TOCTIKEHUS MHPHOTO YPETYJIHpPOBa-
Hus. [IpumepomM MeaMaMOHHBIX YCHIIUH SIBIISAETCS
Jeiitonckoe cornamenne 1995 roga, koTopoe mpekpa-
THJIO BOOPYXEHHBIH KOH(MIUKT M YCTAHOBWJIO PaMKH
MOJIUTHYECKOTO ycTporcTBa bocHuM u ['eprieroBuHbI.

4. Axxopoul Jleumona (1995)

Menunanus, Bkiarouast aktuBHoe yuactue CIHIA n
JIpYTUX CTpaH, MpHUBEJia K MoJAnucaHuio JeHToHCKUX
aKKOPJOB, KOTOpPbIE 3aBepLIMIM BOHHY B bocHuu u
I'epueroBune. AKKOpABl NpPEIyCMOTPENU CO3JaHUE
(denepanbHON CTPYKTYPHI TOCYIApCTBA M pa3JicIICHUE
BJIACTH MEXKAY PA3IMYHBIMU STHUUECKUMHU TPyHIIaMH.

5. Meduayus 6 mupnom npoyecce HUpranouu

(1998)
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Meauanust MKy NpaBUTEILCTBOM Benukoopu-
Tanuu U CeBepHbIM VpiaHICKMM HAIlMOHAIUCTUYE-
CKHMH H COITUUTHUCTUICCKUMH TIAPTHUSMH MTPUBEIIA K 3a-
KITtoYeHNIo JJoOpOBOJIBHOTO COTIIANICHUS, U3BECTHOTO
kak CoriameHue Mo MATHUIAM. DTO COTJIAIICHUE TI0-
noxuino koHer Hacwinio B CeBepHodl Wpnanawm u
MPEIOCTABIIIO OCHOBY ISl TIOJUTHYECKOTO YPETYIIH-
pOBaHMS.

6. Meduayus 6 Kocoso (1999)

MexayHapoaHble CHJIBI W JAUIUIOMAThl UTPad
BAXHYIO POJIb B yperynupoBanun kKoHpiaukra B Ko-
COBO, KOTOPBIM MPHUBENI K BOOPYKEHHBIM CTOJIKHOBE-
HUAM MEXIy cepbaMu M KOCOBCKHUMH ajOaHiaMu. B
pe3ynbrate Meauanuu Oblaa gocturaHyta KocoBckas
JIOTOBOPEHHOCTD, MPHU3HABIIAas aBTOHOMHUIO KocoBo B
pamkax CepOum.

7. Meouayus 6 xoughauxme na Bnusicnem Bo-
cmoke (2000):

PaznmuaHple MeXTyHApOMHBIE aKTOPHI, BKITIOUAs
CIHIA, EBponeiickuii coro3 u Poccuro, akTUBHO y4acT-
BOBaJIM B MeAuauu Mexay M3paunem u [lanectunoil.
Hamnpumep, B 2000 roxy cocrosuics Kamm-/[pBuackuit
CaMMMUT, PU3BAaHHBIN yPEryJIMpOBaTh U3PANIBCKO-TIa-
JICCTUHCKUH KOH(IUKT. XOTA CaMMHUT HE TPHUBEI K
OKOHYATEJIbHOMY COTJIALICHUIO, 3TO SBIISICTCS MpPHME-
POM MEXIYHAPOJHBIX YCHJIMH 10 MEAWAIIMH B 3TOM
JIOJITOCPOYHOM KOH(ITUKTE.

BoiBoabl. [Ipumeps! MexayHapOAHOW Meaualuu
B UCTOPHH, JEMOHCTPHUPYIOIIHNE MCKYCCTBO pa3pelire-
HUS MEXIYHApOAHBIX KOH(DJIMKTOB W yIpPaBICHUSI
HUMHU, BKJITFOYAOT:

1. BaXHOCTb MEXAYHApPOIHONW MEIUAIH B pPa3-
pelIeHn KOH(JIMKTOB 3aKIIIOYaeTcsl B CIACAYIONIUX
MIPUHIIAIAX PaOOTHI:

e  MexayHapoaHasi MEIuallds WrpaeT peliaro-
YO POJIb B MPEAOTBPAIICHUHN dCKATAIMU U pa3peliie-
HUM MEXIYHapoAHBbIX KOHGuuKTOB. OHa croco0-
CTBYET JUAJIOTY, YPETYIMPOBAHUIO Pa3HOTJIACUH U TIO-
HCKY KOMIIPOMHCCHBIX PEIICHHUH.

e Menuanus Mo3BOJISIET CTOPOHAM KOH(DIMKTA
COXPaHWTD JIMIIO M JOCTOMHCTBO, MPEAOCTABISISA Oe3-
OTIaCHOE MPOCTPAHCTBO I OTKPBITOr0O 0OOMeHa MHe-
HUSAMH WU ydeTa MHTEPECOB BCEX 3aMHTEPECOBAHHBIX
CTOPOH.

o  MexayHapoaHas MeAHaIus 00J1a1aeT MOTeH-
[IMAJIOM JIJIsI CO3/IaHUS JIOJATOCPOYHOTO MHUpPa U YCTOM-
yrBOro pa3ButhsA. OHa CIOCOOCTBYET YCTAHOBIICHHIO
MEXaHU3MOB MIPUMHUPEHUS, MEXKYIHTYPHOTO JHaiora
W TIOCTPOEHUIO JIOBEPHS MEXAY Pa3IUYHBIMH Hapo-
JIaMU1 ¥ TOCYJapCTBaMU.

2. KioueBbIMH (DakTOpaMHu YCHEIIHON MEXIy-
HapOJIHOW MEUAIIUU SIBJISIFOTCS

e HelTpaJIbHOCTh M HE3aBUCUMOCTh MEANATOPA
SIBIITFOTCS BAKHBIMH (PaKTOpaMH YCIIEIIHONH MK TyHa-
pOJHOM Meauaru. MenuaTop JOJDKEH ObITh HEYIOJ-
HOMOYEHHOM CTOPOHOM, TOTOBOH CITyIIaTh U IOHUMATh
WHTEPEChl W TOTPEOHOCTH BCEX YYACTHHKOB KOH-
(hmxTa.

e DddexTuBHAS KOMMYHUKAIUS W JOBEpHUE
MEXy MEIUATOPOM M CTOPOHAMHU KOH(MIUKTA CyIile-
CTBEHHBI JIs JIOCTIDKEHHUS COTJAlIeHHus. MemuaTop
JIOJDKEH yMETh yCTaHaBIMBAaTh KOHTAKT W YIPABIATH
CJIO’)KHBIMU 3MOIIMOHAJILHBIMU U TIOJUTHYECKUMHU JTH-
HaMHUKaMH.

e BxiroueHue BCeX 3aMHTEPECOBAHHBIX CTOPOH
B IIPOLIECC METUALINH SBJISICTCS KITFOYEBBIM 3JICMEHTOM.
VYuer pa3au4HbIX IPYII, KYJIbTypHbIX (OHOB U HHTE-
pecoB obecrieunBaeT O6ojee CIpaBeTMBOC U yCTONIH-
BOE pelieHre KOHDINKTA.

TaxuMm 0O6pazoM MexayHapo HAs METHAITAS B FC-
TOPHH YEJIOBEUECTBA ChIIpajia M MPOAOJKAET WIpaTh
BOXHEHIIYIO POJIb B pas3pelleHHH MEXKIyHapOIHBIX
KOH(MJIUKTOB U YIIPABICHUN HUMH. ITO UCKYCCTBO pa3-
penieHus KOH(GIUKTOB Yepe3 TUAIor, KOMIIPOMHCCHI
MMOKMCK CITPaBeIJIUBBIX PEIICHUH MTO3BOJIIET MPEIOTBPA-
maTh JCKAJali0 HACHIHS, COXPaHATh JOCTOHMHCTBO
CTOPOH, CO3/1aBaTh YCJIOBHS AJIs YCTOMYHMBOTO MHUpa U
COICMCTBOBATh Pa3BUTHIO. YCIICIIHAS MEAHAIUS Tpe-
OyeT HEHTpaJbHOCTH W HE3aBHCHMOCTH MEIHaTopa,
3¢ heKTHBHON KOMMYHHKAIIMH, BKIIOUCHHSI BCEX 3aMH-
TEPECOBAHHBIX CTOPOH M TIOJICPKKH MEXTyHapOI-
HOTO COOOIIEeCTBA.
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PLANE PROBLEM OF ELASTICITY THEORY FOR A CIRCULAR SECTOR, RADIAL SIDES OF
WHICH INTERACT WITH ELASTIC STRINGER AND RIGID STAMP WITHOUT FRICTION.
PART I1
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VJIK 659.1
IIOCKAS 3AIAYA TEOPUH YIIPYTOCTH JIISl KPYTOBOI'O CEKTOPA, PAJIMAJILHBIE
CTOPOHBI KOTOPOT'O B3AUMOJIEVCTBYIOT C YIIPYTHUM CTPUHTEPOM U C ) KECTKHUM
IITAMITIOM BE3 TPEHMSL. YACTD II.

A.M. Capresin
Hucmumym Mexanuxu HAH Apmenuu
Apmenus, Epesan 0005, yn. Tuepan Meyu 40, k.47

Abstract

With the help of the method of variables division, a plane problem of elasticity theory for the circular sector,
when on the arc part of the contour displacements are given, one radial side is in contact with the rigid stamp
without friction, the other side is reinforced by absolutely rigid when stretched and absolutely flexible when bend-
ing, stringer, is solved. The characteristics of the stresses in the vicinity of the sector top and the coefficients
behavior with the stress features are investigated. It is established, that the stated problem, depending on the angle
opening of the sector, breaks down into separate independent problems

AHHOTAN NS

C moMmoIp0 MeTo1a pa3/ieleHus IepPEeMEHHbIX pellieHa IUIocKas 3a/1a4a TeOPUH YIIPYTOCTH JUI KPyroBOTO
CCKTOpa, Koraa Ha [[yFOBOfI YaCTU KOHTYpa 3aJlaHbl IEPEMCIICHU A, OAHA paJuajibHasA CTOpOHa COMMPHUKACACTCA C
JKECTKUM LITaMIIOM 0Oe3 TPEeHUsl, pyras CTOPOHa yCUIIEHa YIIPYTUM CTpUHrepoM. McciieoBaHbl CHHTYISIPHOCTH
HaIpsOKCHUH B OKPECTHOCTH BEPIIMHBI CEKTOPA M MTOBEACHHUE KO3(PPHUIIMESHTOB MPU CHHTYJIAPHOCTH HAIIPSKCHUH.
YCTaHOBJIeHO, YTO NOCTABJICHHAA 3a/lavd, B 3aBUCUMOCTHU OT yIJia paCTBOpa CEKTOpPA, pacrnaaacTcsa Ha OTACIIbHbBIC
HC3aBHCHUMBbIC 3a1a4H.

Keywords: elastic sector, rigid smooth stamp, elastic stringer, stress singularity, coefficients of singulari-
ties.

KiroueBble cjI0Ba: ynpyTuil CEKTOp, KECTKUH ITaMII, yIPYTHH CTPUHTEp, OCOOCHHOCTh HANPSIKEHUH, KO-
3¢ UMEeHTH 0COOEHHOCTH.

Beenenmne. MccnenoBanue CUHTYIAPHOCTH HANPSDKEHUH B YIIPYTHX TelaX C YIIIOBBIMU TOUYKaMH Ha KOHTYpe
UMEeT Ba)KHOE TEOPETHUECKOE U, 0COOCHHO, IPUKIIaJHOE 3HAUEHHE, T.K. OHO TECHO CBA3aHHO C ITpobieMoii obec-
nevYeHus: He0OXO0UMOM MPOYHOCTH H JOJITOBEYHOCTH TaKux Tei [1-7].

OmpeneneHnIo XapakTepHBIX 0COOEHHOCTEH HaNpsDKeHHWIH B OKPECTHOCTH BEPIIMHBI KPYTOBOTO CEKTOpa U
noBesieHne KO3 PUIIMEHTOB ITpr 0COOEHHOCTEH HANPSKEHHH, KOTAa O/IHa paJraibHasi CTOPOHA COIIPUKAacaeTcs ¢
JKECTKUM IITaMIIOM 0€3 TPeHUs, BTOpas pajauaibHas CTOPOHA B3aMMOJIEHCTBYET C aOCOIIOTHO XKECTKUM IPH pac-
TSDKEHUH ¥ THOKNM TIPH M3rHOE CTPUHIEPOM, a Ha JyTOBOM YaCTH KOHTYpa 3aJaHbl XOPOIIO N3BECTHHIE TPAaHUY-
HBIE YCIIOBHS TEOPHH YIIPYTOCTH, TIOCBSIIEHB! paboThl [8§—11]. YcTaHOBIIEHO, UTO, C yU€TOM KOHEUHOCTH SHEPTUH
ynpyroi nedopManii B Maoil OKpECTHOCTH BEPIIMHEI CEKTOPA, TaHHbIE 33/1a4H CJIeTyeT UCCIEI0BATh B YETHIPEX

06IacTsAX N3MEHEHHs yIJIa pacTBOPa KPYTOBOTO CEKTOpa ¢ : 3ajaua | (0 <a<lr ) ;3anaya ll (0 <a<rm/ 2)

; 3amava Il (71'/ 2<a<3rx/ 2); 3ajaua IV(372'/ 2<a<lr ) OJHaKo, TIPH yIOBJIETBOPEHUH YPABHEHHSM

CTaTUYECKOTO PAaBHOBECHS, BELSICHIIOCH, YTO TOJIBKO B OJJHOM CIIy4ae, KOTJa Ha JTyrOBOH YaCTH KOHTYpa 3aJaHbI
HanpsDKEeHNUS, 3a/1a4a He paclagaeTcsl Ha OTAEIbHbIC He3aBUCUMBIE 3a/1a9H.

B pabote [12,13] paccmMoTpeHO ynpyroe paBHOBECHE KPyTrOBOTO CEKTOPa, KOTJa OJfHA paguaibHasi CTOPOHA
COIPHUKACAETCS C )KECTKUM IITaMIOM O3 TpeHus!, BTopasi CTOPOHA yCUIICHA ynpyeum CTPUHTEPOM, a Ha JyTOBOH
4acTH KOHTYpa 3aJaHbl HOPMaJbHbBIC M KacaTeNbHbIe HapsokeHus. [loka3aHo, 9To  9Ta 3ajada He pacragaeTcs
Ha OT/EJIbHbIC HE3aBHCHUMBIE 331aUH.

B nanHoit paboTe paccMaTpuBaeTcs yIpyroe paBHOBECHE KPyrOBOTO CEKTOPa, KOT/ia MPU IPOYHX OJIMHAKO-
BBIX YCIOBUsX U3 [12,13], Ha AyroBoi 4acTH KOHTYpa 3aJaHbl HEPEMEIEHHS.
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IMocranoBKa u pemenne 3aga4u. [IycTh yIpyruii KpyroBoi cektop Moayist ynpyroctd E u xosdpuiu-
enrta [lyaccoHa v , OTHeCCHHAs, KaK MIOKa3aHO HA PUCYHKE, K MPSIMOYTOJIHOW U MOJIIPHOM CUCTEMaM KOOPAHHAT
HAXOJIUTCSI B YCJIOBHSAX 000OIICHHOTO IIOCKOT0 HAMPSKEHHOTO COCTOSIHUSL.

B mosnsipHO# cucTeMe KOOPAUHAT YIIPYTroe COCTOSIHHE CEKTOPa OMPEISNAETCs pelIeHUeM OUrapMOHHYIECKOTO
ypaBHEHHS TSI QYHKIIMN HAPSDKEHUS Dpu

AA D (r,p)=0. €)

FpaHI/I‘{HLIe yCJ10BUA JIaHHOM 3a7a4d UMEIOT BH]]

Yi 0=0

u,(r,0) =7,,(r,0)=0, @ u; (r,a) =br (3), o,(r.a) =0 ®3)
ur(Le)=f(e), u(Lo)="1,(9), @

rae f i ((0) — ¢yukuu u3 kinacca Jlupuxie, b — mapamerp, XxapaKTepU3yOIIUI yIIPYrocTh CTPUHTEPA.

I'pannunble ycnoBust (2) cBA3aHHBI C KOHTAKTHBIMHU 33/1a49aMH O BAABJIMBAHHUH IVIaJKHX LITAMIIOB B YIIPyroe
ocHoBanue 0e3 Tpenus [2], a yenosus (3) u (3') — ¢ BommpocaMu nepeavn Harpy30K OT TOHKOCTCHHBIX SJIEMEHTOB
B BUJI€ CTPHHIEPOB K YIPYTUM OCHOBaHusM [14-15].

VYunteiBas rpannygHble yenoBus (3) u (3'), obmiee pemenne ypaBHeHus (1) ¢ HEOTHOPOTHBIMY TPaHUIHBIMA
ycnousMH (2) — (4) ummem B BUze

O (r,0) =D (r,0)+D(r,0),

®(r,0)=r""[ Asin(1+1)p+Bcos(1+1)p+Csin(1-1)p+Dcos(A-1)p],  (5)

®(r,0)=r?(G, +G, cos2¢p),

rie @ (I, @) - wactroe pemenne neoHopomwoii sanaun (1), (2) - (4), @ (I, @)~ obuee pewenne coor-
sercrayiomeii ommopormoii sanawn: A, B, C, D, 1,Gy,G, — npoussorsabie nocrosse,

HanpspkeHns 1 nepeMeInienuns BeIpakaroTcs yepe3 GpyHKInu ®° (r, (p) B BUJIE

»=A(A+1)r [ AS; +BC; +CS, +DC, |+2(G, +G,cos2p),
o =—r"*[ A1°AS] +BA'AC; +C(3- 1) 1S, + D(3- 1) AC, |+2(G, -G, cos2p),
77, ==Ar"*[ AA°'C; —=BA'S; +CA°C,—DA'S, |+2G,sin 29, (6)

Eu; =r*[-A2'v'S; ~BA'v'C, +C(4-4'v")S, +D(4-2"v")C, |+2r(Gy G cos2p),
Eu) =r*[-AL'V'C) +BA'V'S; ~C(4+4v")C, +D(4+4v")S, |+ 2rG,v"sin2p,
e A" =411 v =1tv, S, =sin(1+1)¢, C, =cos(A+1)e.

Kax cnenyer u3 (6), nanpsokenns npy 0 < Re A <1 Gyayr 061a1aTh y BEpUIMHBI KDYTOBOTO CEKTOPA CHH-

TYJSIPHOCTBIO (HAIIPSDKSHUS CTPEMSITCS K OECKOHEYHOCTH) TOPsIIKa (l— Re ﬂ,) .

OuesnsHo, 4To mapametp D B mpaBoii yacTu rpanndHOrO ycnoBus (3) HE MEHSET TOPSIOK OCOOEHHOCTH
HaNpsDKEHUH B OKPECTHOCTH BepIIMHEI cekTopa. KoadduimenTs! mpu ocobeHHOCTEH, ECTECTBEHHO, 3aBUCST U OT
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3TOro mapamerpa. Bosuukaer eme Bonpoc 06 ompeeeHnn napamerpa b B 3aBHCHMOCTH OT yrila pacTBOpa cek-
Topa ¢ u dynkman T, ((0), f, ((0)
U3 tpebosanus ynosnersopenus ¢pynxuun DO ( r, (1)) HEOJHOPOJHBIM TpaHUYHBIM ycioBusaM (3) u (3'), mns

Heu3BeCTHbIX noctostHEbIX G, u G, momydum
G, =bE/4, G, =—bE/4cos2a, a #kz/4 (k=1357) ()
B cnyuae o = kﬂ'/4 (k =1,3,5,7) napameTp b=0.

YoBneTBOpSAS TpaHWYHBIM yciaoBusM (2) — (4), M OmNpeAeNieHUS IPOU3BOJLHBIX IMOCTOSHHBIX
A, B, C, D nonyuum ogHOpoaHY0 CUCTEMY JIMHEHHBIX ypaBHEHUI

ATA+AC=0, v A+(A v +4)C =0,

S,A+C'B+S,C+C_D=0, (8)

-A'V'SA-AVv'CB+(4-A"v")S,C+(4-A"v")C D=0.
Crenosatensio, naxonnenne dynxuuii O (T, @) as paccmarpusaemoii 3a1a1m MpHBEIEHO K OMpesere-

a0 pynknuit O ( r, go) JUTSI 3a/1a4¥, pAaCCMOTPEHHOH B padore [12,13].

T.e., 3a0aua ynpy2020 cmpuHeepa npugeoena Kk coomeemcayioujell 3a0aie adconomHo Hecmko2o npu pac-
mAdMCeHUU U 2UOK020 npu uzeube cmpureepa.
U3 cucremsl (8) cniexyer A= C =0 u tpuronoMerpuuecKkoe ypaBHeHHE

cos(A+1)a-cos(A-1)a =0,
HeﬁCTBHTeHLHble " IPOCTBIC KOPHHU KOTOPOTO UMCIOT CJIeZ[y}OH_[I/Iﬁ BU
J =y (2k+1)+1, A, =, (2n+1) -1, oy = /2, (K,n)=0,£1, £2,... ©)

VYciroBre KOHEYHOCTH YHEPTUH YIIPYTOi AeopMaIiy B MaJoi OKPECTHOCTH BEPIINHBI KPYTOBOTO CEKTOPa
HaKJTaJbpIBacT Ha KOpHHU (9) orpaHHYCHHS

A >0, 4, >0, (10)
KOTOPBIE, B 3aBUCHUMOCTH OT yTIJia paCTBOPA KPYrOBOI'O CEKTOpa X , OrpAaHUYMBAIOT 00J1aCTh M3MEHEHHS Ia-

pameTpoB Kun:
l.npu0 < <27 umeem K =0,1,2,...; n=2,3,4,...

I.opu 0 < @ < 77/2 umeem k =0,1,2,...; n=0,1,2,...
. npu 7/2 < <37/2 umeem k =-1,0,1,...; n=1,2,3,...
IV. ipu37/2 < ¢ < 27 umeem k =—2,-1,0,...; n=2,3,4,...
VuuthiBas, 4To QYHKIHH BHIA
@, (r,p)=D,r*"cos(4, ~1)p+Br" cos(4, +1)

YIOBJIETBOPSIOT ypaBHEHUIO (1) u rpaHmgHBIM yciaoBusM (2) u (3), yHKIMS HanpspDKeHUS JpH IS BCeX
YeThIpeX CIIy4aeB IPUHUMAET BH

a=0
a=0 | = : bE COoS2¢
@ (r,p)= D r**+B r**" [cosa, (2k +1 +—r2(1— J
(r.0) a=-1 kz_;[ “ “ } o ) 4 €os 2¢x
a=-2
npuyem, smeck M gmanee By =B =0 jus szamaun 1; B =B, =0 ns szagaun II;

B,=B,=B,=B,=0 nusanaun IV.

KoMmnoHeHTH HanpsKeHNH, COOTBETCTBYIONINE 3TOH (QYHKIIUH, OyAyT IMETh BHI
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Ol a=0
J‘:’” =1°7 i[ DA (A +1)r** + B, (4 +1)r* 1:|C03a0(2k+1)

a=-1 k=a

+b—E(1— coqupj’

(1)

fron | _ 8= i[ D (A ~1) 1 + B (A +1)r* [sina, (2k +1)p +

T* a=-1 k=a
* a:—2

+b_E(sin 2(pj
2 \cos2a )’

: - i[ D (3= A4 )r* — k/ik(/ik+1)r%*1]cos%(2k+1)¢+

Oy a=-113

(12)

(13)

Eq " b=— i[Dk(/lgv+—4)r‘«+kak-v+rﬂcosa0(2k+1)¢+
(14)

- 7. bE . sin2
E - D, (Av" +4)r% + B ATV 2k +1)p—— vt L
olll kz_;[ k(ﬁkv * )r +B AV ]Smao( +)o 2" cos2a
U:;lv a=-2

r. (15)

VY noBneTBopsist rpaHMYHBIM ycnoBusiM (4) wst D, u B, momyunm cucremy ypasuennit
a=0
:;?1 kZ[ (A v -4)+BAV ]cosa0(2k+1)(p=—E £ (), (16)
a=-2
a=0
a=0 N -+ e P *

ae 1 ;[Dk (Zkv +4)+ B A v }Slna0(2k+1)(p= Ef,(0), (16)
a=-2

1l
QD
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bE L+ Sin 2¢ .

. bE( _ C0S 2¢ .
£ ()= £, (¢)——= : Cf ()= 1 .
i (9)=1(9) 2 (V v COSZajr 2 (9)=T(0)+ 2 cos2a

(16). IlpenBaputenbHO 0OOpaTUMCS K MHOrowieHaMm SkoOu

[IpUCTYNUM K PELICHHIO CHCTEMBI
Pn(“'ﬁ) (x) (n =0,1,2, ), KOTOpBIE COCTABIIAIOT B IPOCTPAHCTBE Li) (—1,1), rae a)(X) = (1— X)a (1+ X)ﬂ

(a, p> —1), MOJIHYIO OPTOTOHAJIBHYIO cUcTeMy QyHKIWi. B yacTHBIX ciydasx

11 in 2n+1 9 11 2n+1 4
Pn(?iij (COSQ)z (2(2;)];)'” ° ( - 23 J , P ZVZJ(COSS): (2(2;)];?” COS( 219 j (n=12,..).
2 2

B »Tux gacTHBIX ClIy4dasax yCJIOBHUA OPTOTOHAJIbHOCTU MHOTOYICHOB SIkoOu UMEIOT BU

L (1) (1) = hg%%) (m=n) h[g-gj _ 2 T(n+Y2)r(n+372)
'[Pm " ()\/; 0 (m=n) o 2n+1 (”!)2 |

OTcroza mocie mpoCThIX MpeoOpa3oBaHUH MOTYIUM

]Esin(2m2+1j,95in(2n2+1j9d,9 ={ﬁ/2 (m=n) (mn=123..).

0 (m=n)

e8]
L) (2n+1
CnenoBarenbsHO, cucteMa GyHKIUHA < SIN > 9 II0JIHA ¥ OPTOrOHaIbHA B IIPOCTPAHCTBE L2 ( 0, 7[)
n=1

AHAJOTHYHBIE COOTHOLICHUS MMEIOT MECTO JUIsl KOCHHYCOB.
Torna, ymHOXas nepsoe ypasHenue Ha COS & (2m +1) (¢, a BTOpOE — Ha sin Q, (2m +1) (¢ , UHTETpH-

Py o ¢ B HHTEpPBAJIC (0, a) , AJI BCEX YCTBIPEX CIIyHacB HAXOAUM HCHU3BCCTHBIC MTOCTOAHHBIC Dk u Bk

2 Ef, 2 Ef, 2 Ef, 2 Ef

a *v+—4_aﬂgv*+4’ o« +v+—4_aﬂ{v++4’
p - Efitfa o _EAv ) i fa (AT -4) (k=2.3,4,..),
a v -4 a (v -4)av"
fr :Ioa f. (p)cose, (2k+1)p, T =I0a f, (¢)sing, (2k+1)pde, (k=012,..).

ITpu sTOM MeXay QyHKIUIMH f1 ((0) u f2 ((p) BO3HHKAIOT COOTHOIICHUS

3aoaua I. D, =-

(rov +4) fo+(hgv =4) T3 =0, (v +4) f+ (2 v -4) =0, 17
3adaua I1. B naurom ciygae s D, u Bk nonmyyarotcs Te xe popmynsi (14), onnaxo 3xecs K =0,1,2,....
3aoaua I11. 3 5 3 3

e fo-(v-4) Ty B (A +4) fg— (2T -4) Ty
D*l___ 2+ o+ + ! DO__ 2+ o+ + ! Dk’Bk
a  (agv'v'-8v'+16) o (agv'v' —8v' +16)
umerot Bug (14),Kk =1,2,3,....
3aoaua IV. 5 ~ N 5
5 _E (v +4) f+(Av -4) T, o E(Av +4)fi-(A -4)f;
2= o+ 2 + Ut S oo+ 2. 4.+ + !
a v (ao —-8v +16) a v (aov v —8v +16)

_E(zgv*+4) fio+(4v -4) 5, 5 E(Av'+4) fo - (v -4) T

T a v*v*(aj—ao+1)—8v*+16 Y v*v*(a(f—a0+l)—8v*+16 ’

D, u B, umeror Bun (14),k =2,3,4,....
Wrak, pemeHne 1aHHOW 3a/1a4H TOJTy4deHO B BUie cxoasamuxcs psaaoB (11) — (13), koadduireHTsr KOTOphIxX

D

OMPECACIIAIOTCA B ABHOM BUJE.
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Hccrmenyem CHHTYIISIPHOCTH HaNpsDKEHUH M TOBeACHHE KO3(PPHUINEHTOB IPH CHHTYIISIPHOCTH HANIPSHKCHUN
B OKPECTHOCTH BEPIIIMHBI KPYTOBOTO CEKTOpA.

3aoaua I. VI3 dopmyn (11) — (13) creayet, YTO OKPECTHOCTH BEPIIMHBI CEKTOpA (r - O) HaXOJUTCS B Ma-
JOHaMpsDKeHHOM coctosHur — MC [5], T.e. HanpspKEHHsT CTPEMSATCS K HYJI0, eclii & < 57[/ 4 (k = 2). Korna
o> 57[/ 4, nanpskeHUs CTPEMATCS K OECKOHEYHOCTH (B OKPECTHOCTH YIJIOBOi TOUKU MMEET MECTO KOHLIEHTpa-
uuonnoe coctostuue — KC [5]). B nmpenensHOM citydae @, = 5r / 4 nanpskeHHs B OKPECTHOCTH BEPIIHHBI CEK-
TOpa KOHEYHBI U BOOOIIIE OTIMYHBI OT HYJIA.

Topsi10K 0coBeHHOCTH Hanpsikerui 1— j,k =2- Q, (2k +1) HU3MEHsIEeTCA B Ipenenax

0<1-4 <3/4 (k=2), 0<1-4 <14 (k=3).

KoahdunmenTs! npu Takux 0COOSHHOCTEH HANIPSHKCHHUH B CITydae HArpyKeHHsI JyTOBOW YacTH KOHTYpa CeK-
TOpa YCIOBUSAMH, YIOBJICTBOPSIONIHE COOTHOMEHUM (17), oTmdaHBI oT Hys . OHAKO, TOIXOIAIINM IT0100pOM
napamerpa D MoXxHO TOOHTBCS TOTO, UTO0B! KO3 ument B, npu K = 2 mpupasuuBascs k Hymo. U3 ycnosuit

B, =0 cnenyer uro
(ﬂgv* +4) f, +( V' —4) f
(it;v* +4)/31(a0, V)—( V7 —4),32 (et V),

v Sa,v*
—t—, a,, V)=
5a, 4-25a; Prl@ov)

10" (5e, —1)
4-2507

B v) =

U ecn pyHKINHT f1 ((p) u f2 ((p) takoBbl, 4to B, =0, Toraa B pasnoxenusx (11) — (13) ucuesator Taxxe

BTOPO# TUII 0COOEHHOCTEN HanpsukeHui npu K = 3.
B aT0i1 3a1aue ypaBHEHHUS CTATUKH JJIs CEKTOPA YAOBJICTBOPSIOTCS 0e3 yuera cooTHomeHu (17).

3aoaua II. 3neck mpenenbHbIA yrond,, , = 77 / 4. Ecmn O<a<rm / 4, BOMM3M BEPUIMHBI CEKTOPA UMEET
Mecto MC, a npu 72'/4 <a< 72'/2 - KC (k = 0).Hp1/1qu, B 3aBUCUMOCTHU OT BEJIMYMHBI yIVIa ¢, IHOPAAOK

CHHTYJISIPHOCTH HampskeHnit 1— ﬂk =2- Oy I3MEHSAETCA B TIpEenax 0<2- a, < 1. Kosdpduument npu

3TOH 0COOEHHOCTH B OOIIEM Cilyuae HarpyXeHHs JyrOBOH 4acTH KOHTYpa CEKTOpa OTJIMYEH OT HyJIs, T.K. 3/1e€Ch
orcyteTBytoT yenosus (17). Korma o — 77/2, X0Ts 0psI0k 0COGEHHOCTH HATIPSKEHUH CTPEMHUTCS K €IMHHUIIE,

K03((ULKEHT NPH 3TOH 0COOSHHOCTH CTPEMHTCS K HYJIIO, OJaroapss MHOKHUTEIIO 2’0 .
A 370 03HauaeT, uto B pemeHusx (11) — (13) ucuesarot cnaraembie ¢ "HEMHTETPUPYEMBIMU" OCOOEHHOCTSIMU
o —l+e
HanpspkeHu# tuma I (8 -0 npu @ —> 7w / 2), KOTOPBIC C TOYKH 3pCHHUS XPYIIKOTO pa3pyLICHUS MaTCpH-

ajla HCAOITY CTUMbI [1,2] YPaBHGHI/IH CTAaTUKHU JJI KPYTOBOT'O CEKTOPA YAOBJICTBOPAIOTCS aBTOMATUYCCKU.

3aoaua III. 31eck Taioke MMEEM [IBa NMPEIEIbHBIX yria: &, = 3z / 4 npu k=1u a,, = S5z / 4 npu

k = 2. Topsanok 0cOOEHHOCTH HANPSKEHHI 00y CIIOBIIEHBI Kak epBbIMUA wieHaMu Gopmyi (11) — (13), conepixa-

mmu Muoxkutens (k = —1), TaK ¥ COOTBETCTBYIOIINMH WieHaMu psiioB (11) —(13) ¢ MHOXUTETIMEU I’jk N
npu K =1, kK = 2, npuaem

1/3<a, <1 (k=-1), 0<1-4 <1 (k=1), 0<1-4 <¥3 (k=2). (18)

U B 5ToM ciyuae, Koraa o — 377/2, TOPANOK CHUHIYJSPHOCTH HATIPSIKEHMH CTPEMHUTCS K €IMHUIE MPH

k =1, a ko> puLHEHTDI PU TAKOI CHHTYJISPHOCTH CTPEMATCS K HyJIIO, OJIaroaps MHOKHTEITIO ﬂl YpaBHeHUA

CTAaTUYCCKOI'0 paBHOBECUSA YHOBJIICTBOPAIOTCA TOXKICCTBEHHO.

3aoaua IV. llpenenbprii yron o, , = 14 / 4 (k = 3). OcoOeHHOCTh HAIIPSHKEHUH 00y CIOBIICHBI TIEPBHIMH

JBYMSI YICHAMH C MHOXHTEIISIMH r3y r , IpU4emM
3/4<3ay<1 (k=-2), Y4<a, <Y3 (k=-1)
U COOTBETCTBYIOIIUMH uneHamu psinoB (11) — (13)
1/3<1-4,<3/4 (k=2), 3/2z<a <2z, 0<1-4 <Y4 (k=3), 7/d4r<a<2r.
Koa¢duimenTs! npu Takux ocobenocTeil otnuunbl ot Hynsnpu K =1 u k =3.

U 31ech ypaBHEHHS CTaTHYECKOTO PABHOBECHS YOBIETBOPSIOTCS O€3 yueTa cooTHOmeHuH (15).
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CrnenoBarenbHO, 3aaa4a (1) — (4) pacmagaercs Ha YeThIpe OTAEIbHBIC HE3aBUCUMBIC 3a/1a4H.
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VALIDITY OF THE EXPRESS METHOD WITH A COMPUTER SUPPORT PROGRAM TO
DETERMINE THE PROBABILITY OF DEVELOPING CONGENITAL PNEUMONIA IN
PREMATURE NEWBORNS WITH LOW BIRTH WEIGHT
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Belarusian State Medical University, 1st Department of Children's Diseases, Candidate of Medical Sci-
ences, Associate Professor of the, Dzerzhinsky Ave., 83. Minsk, 220083, Belarus.
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BAJINJTHOCTD SKCITPECC-METO/IA C KOMITBIOTEPHOM ITPOTPAMMOM
COIPOBOKJIEHUSA JIJISI ONPEJIEJEHUS BEPOATHOCTH PA3ZBUTHS BPOXKJIEHHOM
IMHEBMOHWHY Y HEJJOHOIEHHBIX HOBOPOXKJIEHHBIX C HU3KOM MACCOM TEJIA ITPU
POXKIEHUN

T'opsiuko Anexcanap Hukosaesna
Benopycckuii 2ocyoapcmeennotii meduyunckutl ynusepcumem, 1-s kageopa demckux 6oaesHell, kKanouoam
MeOuyuHcKux Hayx, ooyenm, np. [zepocuncroeo, 83. Munck, 220083, benapycw.

Abstract

Background. With the development of personalized medicine based on the achievements of fundamental sci-
ence, there is a need to introduce the acquired knowledge into practical healthcare. Objective. To evaluate the
validity of the express method with a computer support program to determine the probability of developing con-
genital pneumonia in premature newborns with low birth weight. Materials and methods. A comparative analysis
of 214 life history data, outcomes of previous pregnancies, complications of present pregnancy in mothers, clinical
and laboratory methods of research in 172 premature infants with low body weight who were in the department of
anesthesiology and intensive care (with wards for newborns) and the pediatric department for premature newborns
in the first three days of life was carried out. Results. According to the data of a comprehensive examination of
108 premature newborns with low birth weight, a mathematical model (z) of the express method z=-
1.56+1.53SM+2.76NP+1.01CFPI+0.87SRGF+0.63TTP+ 2.42RFIIl was developed with a universal coefficient
v?=46.84, p<0.001, sensitivity — 76.4%, specificity — 83.0%, the area under the ROC curve AUC=0,84+0,056
(0,76-0,91), p<0.001 and a computer support program to determine the probability of developing congenital pneu-
monia (http://pneu.bsmu.by). The power test was carried out with an additional set of 64 premature newborns with
low birth weight, not included in the resulting model. Conclusions. According to the results of the study of the
power of the express method, the sensitivity was 0.94, the specificity was 0.63, the prognostic significance of a
positive test result was 0.71, the prognostic significance of a negative test result was 0.91 and the likelihood ratio
was 2.50, which indicates the high validity of the proposed model.

AHHOTAUUA

AxtyansHocTb. C pa3BUTHEM NepCOHN(BUIINPOBAHHON MEIMIIMHBI, OCHOBAaHHOM Ha JOCTH)KEHHSX (yHIaMeH-
TaJbHOW HayKH, BO3HUKAET NOTPEOHOCTh BO BHEAPEHHE MTOJTyUEHHBIX 3HAHUN B MPAKTHYIECKOE 3/PaBOOXPAHEHHE.
Ienb. OieHUTH BATUIHOCTH 3KCIPECC-METO/1a ¢ KOMIIBIOTEPHON MPOrpaMMOi COTIPOBOXKICHHUS JUISI OTIPEICIICHIUS
BEPOATHOCTHU pa3BUTUA BpO)KJZ[eHHOf/'I IMHEBMOHUH Y HEJOHOIIEHHBIX HOBOPOXKICHHBIX C HU3KOM Maccoil Tena npu
POKACHUU. MaTepI/IaJ'ILI " MCTOABI. HpOBeI[CH CpaBHI/ITeIIBHHﬁ ananms 214 JAaHHBIX aHaMHE€3a >XKHU3HHU, HCXOA0B
IpeIbpIAyIIAX OepeMEHHOCTEH, OCTIOKHEHUI HAacTOSAIMIeH OEpEeMEHHOCTH Y MaTepel, KITMHNIECKUX U TabopaTop-
HBIX METOAOB HCCJICJOBAHUA Yy 172 HEJOHOIICHHBIX HOBOPOKACHHBIX C HHU3KOHN Maccou TCJ1a, HAXOAUBIIUXCA B
OTACJICHUN aHCCTC3UOJIOTUN U pCaHUMallun (C najataMu JJis1i HOBOPOKACHHBIX ,I[CTCI\/'I) " NeaAUaTpuICeCKOM OTHC-
JICHUM JI1 HEAOHOUICHHBIX HOBOPOK/ICHHBIX B IICPBLIC TPOC CYTOK KU3HU. Pe3yn},TaT},1. Ilo JaHHBIM KOMIIJICKC-
Horo obcnenoBanns 108 HeTOHOIIEHHBIX HOBOPOKICHHBIX ¢ HU3KOH MAaccOi Tesa MpH poXKICHUH pa3paboTaHa
MaTeMaTHIecKast MOJEITh (z) IKCIIPECC-METOIa z=—1,56+1,53CB+2,76Hb+
1,01X®ITH+0,87C3PII+0,63YII5+2,42 JHIII ¢ yausepcanbubiM kKoddhduimentom y>=46,84, p<0,001, uyBcTBH-
TENBHOCTBIO — 76,4%, cnennpuunocTsio — 83,0%, miomanso mog ROC-kpusoit AUC=0,84+0,056 (0,76-0,91),
p<0,001 1 KoMmBIOTEpHAsT TIPOTpaMMa COMIPOBOXKICHUS JIJISl ONIPENEICHHUS BEPOSITHOCTH PA3BUTHS BPOXKIACHHOMN
nHeBMoHNH (http://pneu.bsmu.by). I[IpoBepka MoUTHOCTH MPOBEAEHA C JOMOIHUTEIBHBIM HabopoM 64 HemoHO-
MICHHBIX HOBOPOXACHHBIX C HHU3KOHM Maccou Telia Ipu POXKACHUHN, HC BKIIFOYCHHBIX B MOJYUYCHHY IO MOJCJIb. BrI-
BOJBI. ITo utoram HCCIICJOBAaHUSA MOIIHOCTHU SKCIIPECC-METOa MOJIy4Y€Ha YyBCTBUTCIIbHOCTb paBHas 0,94, Crienu-
(I)I/I‘IHOCTL — 0,63, MPOrHOCTUYCCKAsA 3HAYMMOCTD HOJIOKUTECIBHOT'O PE3YyJIbTaTa TECTAa — 0,71, IMPOTHOCTUYCCKAsL
3HAYUMOCTb OTPULIATCIILHOT'O pe3yJibTaTa TECTa — 0,91 1 OTHOILICHHC HpaBIlOl'[OIl06I/IH - 2,5, YTO CBUACTCIILCTBYET
0 BBICOKOI BaJIMAHOCTHU npe}maraeMoﬁ MOJCIIN.

Keywords: premature newborns, validity, congenital pneumonia, ROC analysis, mathematical model, com-
puter program.
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KiiroueBble €J10Ba: HEIOHOIICHHBIC HOBOPOJKICHHBIC, BAIMAHOCTD, BpOKAeHHas mHeBMOHMs, ROC-ananus,

MaTeMaTH4ICCKas MOJCIIb, KOMIIBIOTCPHAA IIporpaMma.

BBenenue

B coBpeMeHHOI1 cucteme 37paBooXpaHeHus O0IIb-
II0¢ BHUMaHUE YACISICTCS OTPACIU MEePCOHUPHUIIUPO-
BaHHOM MemuiuHbl. OHOI U3 HallpaBICHUN TaHHOTO
OJloKa SIBIIICTCS PaHHEE BBISBICHHE MPU3HAKOB 3a00-
JIeBaHUSA ¥ IOCIIEAYIOIINM HCIIONB30BAHNEM IIPEBEH-
THBHO-TIPOPMIIAKTHYECKAX ~ MEPOIPHUITHH, CITOCO0-
HOCTBh CTAOWMJIM3HPOBATH TIOKA3aTeNH 3a00IeBaeMOCTH
W CHIDKCHHSI HHBAJTMIHOCTH. Takoil MoaXo/1 K BeIEHHIO
TAIIeHTa UMEET BBICOKUH SKOHOMHYECKHH 3PQeKT,
KOTOPBIH 3aKITFOYACTCS B CHUKCHUU PACcX0JI0B Ha OJTUH
KOMKO-JICHb TIPU JICUCHUE YKe 3a00eBIIUX Jroaei [1-
3]. CocrosiHuEe 3ApaBOOXpaHEHUs SABISETCA KpaiiHe
BaXHBIM (DaKTOPOM, BIUSIOIIAM Ha OOCCICUCHUEC
HallMOHAJILHOM Onobe3onacHocTH. B cdepe oxpaHb
3I0pOBbs Takas (opma 0E30MaCHOCTH MPEIOCTABISICT
KOHKYPEHTHOE IPEHMYIIECTBO B YCIOBHAX TII00AIN3a-
IIUH, TaK KaK 3J0POBBE BO BCEM MHUPE IEPBBHIM BXOHUT
B MHJICKC YeJIOBEYCCKOTO PAa3BUTHUS — YHHBEPCAIHLHOTO
TOKa3aTelst ypOBHS 00IIECTBEHHOTO PA3BUTHS TOM FITH
WHOU cTpaHnsbl [4,5].

HemonommenHnocts B ipeMopOugHOM (poHE YeIo-
BeKa M €€ KaTaMHECTHUYECKHE TOCJIEICTBUS HMEeT
OouiblIoe 3HaUeHHEe B (DOPMHUPOBAHUH 3/10POBbS MOIY-
JSUUU. YIy4llIeHue METOJOB JUArHOCTHKH, JICUCHUS
3a00JIeBaHN HEOHATAILHOTO MEPHOJIA, a TAK)KE Kade-
CTBa BBIX&)XUBAaHUS HEIOHOIICHHBIX JICTEH MO3BOJUT
CHI3UTH YPOBCHb HHBAJIHIHOCTH B3POCIOTO Hacele-
HUS U YBEIUYUTH €r0 CPESIHUNA TPYIOCHOCOOHBIH BO3-
pacr.

Hens ucciaexopanns. ONCHATH BATUIHOCTE JKC-
Mpecc-MeTola ¢ KOMITBIOTEPHOH MPOrpaMMON COTIPO-
BOXKICHUS UL ONPEACTICHUS BEPOATHOCTH PA3BHUTHUSL
BPOXICHHO!N MHEBMOHUH Y HEJIOHOIICHHBIX HOBOPOXK-
JIGHHBIX C HU3KOW Maccol Tena Npu POKIECHUHU.

Marepuajbl 1 METOAbI

IIpoBeneno o6cnenoBanue 172 HEJOHOMIEHHBIX
HOBOPOXKJICHHBIX, HAXOMUBIIUXCS B OTICICHUU aHe-
CTE3UOJIOTHY W peaHuManuu (C majaraMmu JJisi HOBO-
POXKICHHBIX IETEH) U IeIUATPUICCKOM OTACTICHAH IS
HEJIOHOIICHHBIX HOBOPOXKICHHBIX T'OCYJApPCTBEHHOTO
yapexaeHus «PecnyOnukaHCKUI HaydHO-TIPaKTHYe-
ckuit entp «Martp u guts» (I'Y «PHIIL «Martp u
IUTs»). JleTr mocTynaiu Ha JeueHUe W BRIXa)KHBAHUE
u3 22 poiJOMOB U OTJEJIEHUN aHECTE3UOJIOTUHU U pe-
aHUMAaIMN YUYpeXJeHUI 3apaBooxpaHeHust Pecmy0-
mukn benapyces B mepuon ¢ 2017 mo 2022 rr. Kaptsr
obcnenoBaHusl HOBOPOXKICHHBIX JIeTel U HHPOPMHUPO-
BaHHOE COTJIACHE POJUTENICH JJIs y9acTHUs B UCCIIE0-
BaHUU OBLIM YTBEP)KIIEHBI HA 3acelaHuU KOMHUCCHH TI0
MenuuuHckon atuke I'Y «PHIIL «Matb u muts».

st pa3paboTKu MaTEMaTHISCKOW MOJICIH B IIep-
BOW HCClielyeMol rpyIine HaOoAanuch 55 HeqoHOo-
IICHHBIX HOBOPOXIICHHBIX C BPOXKICHHON ITHEBMO-
HUEH, HU3KOW Maccol Tena npH pOoXKIEHUU U CUHIPO-
MOM JIbIXaTeNbHBIX paccTpoicTB (CHAP), poauBmuxcs
B cpoke recramuu 35,0 (33,0-36,0) Hemennb, maccoit
tena 2080,0 (1870,0-2420,0) v, nmuHOW Tema 45,0
(42,046,0) cMm, okpykHOCTBIO TosOBBI 31,0 (31,0—
33,0) cM u okpyxHOCTBIO Tpyu 30,0 (28,0-31,0) cm.

B nepByto rpyniy cpaBHeHHsI BOLUTH 53 HEJOHO-
LIIEHHBIX HOBOPOXJICHHBIX C HU3KOHW Maccoil Tena npu
poxnennu u CJIP, ponuBninxcs B cpoke recranuu 35,0
(35,0-36,0) memenb, maccoit tema 2300,0 (2140,0—
2400,0) r, nmuHoi Tena 45,0 (45,0—47,0) cM, okpyKHO-
cteio TrosoBbl 32,0 (31,0-33,0) cM U OKpY>KHOCTHIO
rpyau 30,0 (29,0-30,0) cm.

[Ipu oneHke mokazaTenelt GU3NICCKOTO Pa3BUTHS
1 CPOKa TeCTaIllH HEeJOHOIICHHBIX HOBOPOXKICHHBIX C
HHU3KOM MacCo Tesla 00SHX TPYIIT CTATUCTUICSCKH 3HA-
YUMBIX PA3JIMYUI HE BBISBICHO.

KputepusiMu 1MOCTaHOBKHM JHMarHo3a «BPOXKAEH-
Hasl THEBMOHHS» SIBISUIMCH: KIMHUYECKHE U Jlabopa-
TOpHBIE JaHHbIe, HaJIWYHE WHQWIBTPATHBHBIX TEHEH
Ha PEHTreHOTrpaMMe JIETKUX B IIepBbIe 72 yaca >KH3HU.
Kputepuu UCKITIOUeHUS: HATUYHE XPOMOCOMHOM MaTo-
JIOTHH M TEHETHYECKUX 3a00JieBaHWU, aHTEHATAIbHO
BEISBIICHHBIC TIOPOKH Pa3BUTHSA, POXKICHHUE B PE3yIIb-
TaTe MPUMEHCHHS BCIIOMOTATEIbHBIX PEMpPOIyKTHB-
HBIX TEXHOJIOTHH.

Cratuctudeckass o0pabOTKa JaHHBIX BBIOIHS-
JIach ¢ TIOMOINBIO IMakeTa mporpamm Statistica 10 u
Microsoft Excel. [Ins ompenenenust pa3nuuuii kaue-
CTBEHHBIX BEJIMYMH HCIIOJIB30BAJICSA METOM XU-KBaapaT
TMupcona (y?) umu xputepus dumepa (F), npu cratu-
CTHYECKH 3HAYUMBIX Pa3IM4MAX NMPOBOAMICA pacyer
otHomeHus mancos (OIl) ¢ noBepuTeNnbHBIM HHTEP-
BajioM (£95% JIN). Pasnuuust cuuTaml CTaTHCTHYECKU
3HaYnMbIMH Tipu p<0,05.

[Toctpoenne ROC-kpuBoii OCYIIECTBIISAIOCH C TIO-
MOIIBIO YpaBHEHMUS JOTHCTHYECKOM perpeccui. [To mx
JAHHBIM KOMOBIOTEPHOH NPOTPaMMON PacCUUTHIBA-
JUCH TAOJHIEI C TIEPEeMEHHBIMU 110 Bamnbay, mo3Bosis-
IOIIHMEe MTOCTPOUTh MaTEeMaTHYECKyl0 Mojenb (Z). Brl-
60p MOJEeNIN OCYIIECTBISICA HA OCHOBAaHHM UyBCTBH-
TENbHOCTH, CHEUU(PUYHOCTH, OLEHKH IUIOLIAIH O]
ROC-kpuBoii (AUC) ¢ 10BEpHUTEIIbHBIM HHTEPBAJIOM
(#95% AN), yueToM pacdeTHBIX apaMeTPOB YIBOCH-
Horo Jsiorapudma GyHKIUH npasaomnonodus (—2LL) u
Mephbl ompenenenHoctd (R? Hoiimxenkepka). ITpo-
BEepKa MOIIHOCTH MaTeMaTHIEeCKON MOJIEIN MPOBOIH-
Jach HA OCHOBAaHHWHU PE3yJTbTATOB UYBCTBUTEIHHOCTH,
CHenn(UIHOCTH, MPOTHOCTHYECKOW 3HAYUMOCTH IIO-
JIOKUTETBHOTO pPEe3yJIbTaTa TEeCTa, MPOTHOCTHYECKOM
3HAYMMOCTH OTPHULATEIHFHOTO PE3yJIbTaTa TecTa H OT-
HOIIIEHUS TpaBaonoaoous [6,7].

C 1enpi0 MPaKTHYECKOTO HCTIONB30BaHMS M BBI-
YHCIICHUA BeposATHOCTH (p) Ha ocHoBaHmu ROC-
aHaJIM3a U MMOJyYeHHBIX MaTEMaTHIECKUX MOJIeNeH nc-
mmoJib3oBaniach Gopmyna p=e*/(1+e?) mans KoMmbloTEpa
U MPOrpaMM CONPOBOXKIEHUS C BO3MOXHOCTBIO JH-
CTaHIIMOHHOTO MOJKII0YeHus. [l JeMOHCTpauy no-
KazaTesel ¥ BO3MOXKHOCTH MEXaHWYECKOro pacyera (¢
TIOMOIIIBIO0 HH)KEHEPHOTO KAJIBKYJISITOpa) IIPUMEHSIACh
YIPOIIEHHAs ~MOXU(UKALMS  JaHHOH  (OPMYJIBI
p=1/(1+e*) [8-10].

J171s1 mosTy4deHust BRICOKOM TOYHOCTH P pacyeT BCexX
MoKa3aTese M MpPOTrpaMMBI COMPOBOXKACHHUS MPOBO-
OWICS HaMH TOJBKO B KOMIIBIOTEPHOH BepcHU
p=¢e*/(1+€?).
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Pe3yabTaThl H UX 00CyXKIeHHE

BrisBniensl HanOosee 3HAYNMBIE (PaKTOPBI, acCo-
UUPOBAHHBIC C PA3BUTHEM BPOXKICHHON THEBMOHHUCH
Y HEJOHOIICHHBIX HOBOPOXICHHBIX C HU3KOH Maccou
TeNa TPU POKACHUHM: U3 aKyIIEPCKO-THHEKOJIOTHYC-
CKOTO M COMATHYCCKOTO aHAMHE3a JKU3HU MaTepHu —
HepasBuBatomiascs Oepemennocts (HB) (F=0,15,
p<0,001, OllI=13,46 (10,11-7,91)) u camonpon3BOIb-
verid BeIKUgem (CB) (F=0,05, p=0,033, OII=3,79
(2,69-5,35)); u3 oCHOKHEHHI OEpEMEHHOCTH — CHH-
mpoM 3amepxkkm pocra tioga (C3PIT) (F=0,07,
p=0,008, OIlI=11,56 (8,70-15,35)), xpoHuueckas Qe-
TomnaneHTapHas Hegpoctarounocts (XDPITH) (¥%=6,20,
p=0,013, OIlI=3,47 (2,48-4,87)), yrpo3a npepbsIBaHus

oepemennoctu (YIIB) (x%=5,36, p=0,021, OIl=2,73
(1,76-4,23)); mo pesyibrataM THCTOJOIHYECKOrO HC-
CJICZIOBAHMS TUIALICHTHI — U3MCHCHUS B TUTAIICHTE BOC-
nanurensHoro xapakrtepa (MI1BX) (F=0,18, p<0,001,
OllI=11,98 (8,84—16,23)); u3 KIMHUYECKUX MPOSIBIIE-
HUI y HOBOPOX/IEHHOT0 B IepBhIe 72 yaca sxu3Hu — JIH
Il cremenn (AHII) (F=0,23, p<0,001, OIl=21,25
(15,69-28,77)) 1 UCKYCCTBEHHAS BEHTHJISIIIUS JIETKUAX
(¥?=14,74, p<0,001, OILI=6,90 (5,01-9,49)) [11].

Ha ocHoBaHMM OMHAPHOM JIOTHCTUIECKOM perpec-
CHH W BHIIIICNICPEUNCICHHBIX (QaKTOPOB, IPEICTABIICH-
HBIX B Tabimie 1, BEIBe1eHa MaTeMaTHdecKast popmyina
C yHHMBepcambHBIM  KOd(pdurmeHToM  y°=46,84,
p<0,001.

Tabmuma 1

HepeMeHHbIe B YPAaBHCHHUH IKCIIPECC-METOAA ISl HEAOHOIICHHBIX
¢ HU3KOM Maccoii Tejia IpHA POKACHUHA

Tepemennas B S.E. | Wald | df Sig EXP (B) [— 2 Clfor EXP (B)
Lower Upper
Hb 2,76 113 5,03 1 0,015 15,83 1,71 146,14
JIHIII 2,42 070 | 118 | 1 0,001 11,26 2,83 44,75
CB 1,53 0,78 3,85 1 0,050 4,61 1,00 21,22
X®IH 1,01 0,62 2,62 1 0,105 2,74 0,81 9,26
C3PII 0,87 1,30 0,44 1 0,506 2,38 0,19 30,64
VIIb 0,63 0,50 1,64 1 0,200 1,88 0,72 4,97
Koncranta 156 | 043 | 1336 | 1 0,000 0,209 - -

3HaueHusT OTPULIATENHHOTO YABOCHHOTO JIOTa-
pudma ¢ynknum npaspomomobus —2LL=102,844 u
MephI ONpPEACIICHHOCTH R%=0,469 TIOATBEPXKIAIOT BBI-
COKYIO CTAaTUCTHYECKYIO 3HAUMMOCTH IIEPEMEHHBIX MO-
nenu o Banpay.

[omyuena maTtematudeckas GopMmyna Ui HEIo-
HOILIEHHBIX HOBOPOXKIEHHBIX C HU3KOW Maccoil Teia
MIPY POXKICHUH

7=—
1,56+1,53CB+2,76Hb+1,01 X®PITH+0,87C3PII1+0,63
VIIb+2,42THII,
rae: CB — camMonpou3BOJIbHBIM BBIKMABII B

anamHese, Hb — HepasBuBalomasics OepeMEHHOCTS,
XO®ITH — xpoHnveckas (eTorialeHTapHas HEIOCTa-

TOYHOCTh B HacTosuyto oepemeHHocth, C3PII — cun-
JIPOM 3aZIep>KKH POCTa IUI0AA B HACTOSIIYIO OepeMeH-
HOCTh, YIIB — yrposa mpepplBaHUsS OCPEMEHHOCTH,
JHI — geixarensHas HegoctaTounocts |l cremenu.

B ciywae, ecnu BenndmHA TOKa3aTelsl p paBHA
00 OOJBIIE YCTAHOBICHHOTO IMOPOTOBOTO 3HAYCHUS
(>0,49), BepoATHOCTH Pa3BUTHS BPOXKJIECHHOW MTHEBMO-
HUH BbIcOoKast. Onpe/ieneHa 4yBCTBUTENLHOCTD, PaBHAs
76,4%, cnenuduanocts — 83,0% u wromaas mog ROC-
kpuBoit AUC=0,84+0,056 (0,76-0,91), p<0,001 [12].

Ha ocnoBanun ROC-ananuza paspaboraHa KOM-
HbIOTEpHAsI nporpamma COMPOBOXKACHHS
(http://pneu.bsmu.by), mo3BoisrOmAas AUCTAHIIMOHHO
MIPOBOJIUTH PacyeT BEPOSTHOCTH Pa3BHTHUS BPOXKICH-
HOW MTHEBMOHUH Y HEJTOHOIIIEHHBIX HOBOPOXKICHHBIX C
HU3KOM Maccod Tejla Mpu pokaeHUH, J[aHHbIe mpen-
CTaBIICHHI B TAOIHIIE 2.

Tabmuma 2
Kaaccudukannonnas Tadanua pacnpejiesieHusi KOMIIOHEHTOB IKCIPecc-MeTo1a
IIporHo3upyemblii BApUaHT
I'pynna HaGmroaeHus ['pynma [Iporuo3upyemslit mpo-
CpaBHEHHUs uccieayemas IIEHT
CpaBHeHHs 45 8 84,9%
Hccaenyemas 15 40 72, 7%
OOuwii IpoLeHT — - 78,8%

Jiis IpoBEepKM MOIITHOCTH MO OBIT MPOBEACH
JIOTIONTHUTEIBHBIN Ha00p 64 HETOHONIIEHHBIX HOBOPOXK-
JIGHHBIX C HU3KOW Maccoil Tena MpHU POXKIAEHUU, HE
BKIIIOYEHHBIX B PaHEE MOIyUYEHHYIO MOJIEIb.

Bropyto uccneayemytro rpynmny coctaBuiu 32 HoO-
BOPOXKICHHBIX C BPOXKJEHHOW ITHEBMOHMEH, HU3KOHI
Maccoll tena npu poxiaeHud u C/IP, poguBmuxcs B
cpoke recrammu 35,0 (32,5-36,0) Hemenb ¢ maccoi

tena 2040,0 (1790,0-2395,0) r, nnunHOW Tema 44,0
(43,0-47,0) cm, oxpyxkHOCTBIO TOJOBBI 31,5 (30,0—
33,0) cM u okpyxkHOCTBIO TpyaH 29,0 (26,5-31,0) cm.
Bo BTOpY!IO Ipyniy cpaBHEHUs BKIOUEHBI 32 He-
JIOHOIIIEHHBIX HOBOPOJK/IEHHBIX C HU3KOI Maccoii Tena
npu poxxaenuu u CIIP, ponuBmuxcs B cpoke recTaluu
35,0 (35,0-36,0) Hemenr ¢ wmaccoit Tema 2285,0
(1970,0-2410,0) r, mnuHoit Tena 46,0 (45,0-48,0) cm,
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okpyxHocThio ToJoBbl 32,0 (32,0-33,0) cM U OKpyX-
Hocthio rpyau 30,0 (28,5-31,0) cMm.

[MapamMeTpsl 3KCHpecc-METOAA OMPEICICHHS BeE-
POSITHOCTH Pa3BHUTHS BPOXKICHHON MHEBMOHUH Y HEJI0-
HOIIICHHBIX HOBOPOJXXJCHHBIX C HHU3KOW Maccol Tena

[IPH POKACHUH MOJYYCHHBIC C IPUMEHEHHEM KOMITBIO-
TEPHOI IMPOrpaMMBbI COIIPOBOKICHHMS TIPEICTABICHBI B
Tabiuuie 3.

Tabmuua 3

IMoka3aTesn MeTo/1a ONpee/ieHUsI BEPOSITHOCTH Pa3BUTHSI BPOKACHHOH MHEBMOHUM Y HEIOHOIIEHHBIX
HOBOPOKIEHHBIX ¢ HU3KOIl Maccoii TeJia npu poxkaeHuu, ade. (%)

[Noxazarens Bropas HCCHrTEgZeMaﬂ rpymna, Bropas rpynma cpaBHeHUS, n=32
CB 8 (25,0) 131)

Hb 6 (18,8) 131)

XO®ITH 24 (75,0 11 (34,4)

YI1b 22 (68,8) 14 (43,8)

C3PII 16 (50,0) 5 (15,6)

UIIBX 16 (50,0) 131)

JH III crenenn 17 (53,1) 0(0,0)

PesynbTaThl KOMIBIOTEPHOH mporpammbl conpoBoskacHus (http://pneu.bsmu.by) 64 HemoHOIIEHHBIX HOBOPOX-
JICHHBIX C HU3KOH Macco TeJa MpeICTaBICHEI B TAOIHUIE 4.

Tab6muua 4

KJIaCCl/I(l)I/IKaIII/lOHHaH Taﬁnnua pacnpeaejeHust KOMIIOHCHTOB
IMPOBEPKU MOUIHOCTH IKCIIpECC-METOAA

IIporuosupyemslii BApUAHT
I'pynma HaGmronenus ['pynna IIporao3upyemslii mpo-
CPaBHEHMS uccieyemas LIEHT
CpaBHeHus 20 12 62,5%
Hccnenyemast 2 30 93,8%
OOuwii IpoIeHT - — 78,2%

CpaBHUTENBHBIN aHamu3 OOIIETO MPOTHO3UpPYe-
Moro nporieHTa (78,8%) y HEJOHOIIEHHBIX HOBOPOX-
JIEHHBIX ¢ HU3KOW Maccoi TeJa dKCIpecc-MeToa u 00-
IIero Mporuosupyemoro mnpoueHTa (78,2 %) HeqoHO-
MICHHBIX TPYNI JJIs TPOBEPKH MOIIMHOCTH HE HMMeEN
CTaTUCTHYCCKH 3HAYMMBIX Pa3IIIuil.

[Ipu mpoBepke MOLTHOCTH JKCIIPEcC-METOAA II0-
JY4eH CIEeTYFONIUI pe3yNIbTaT: 9yBCTBUTEILHOCTh PaB-
Hast 0,94, cneruduunocts — 0,63, mporHoCTHYECKAs
3HAUYMMOCTh TMOJIOXKHUTEIHHOTO pe3ysibTaTa TecTa —
0,71, mporHocTHYEeCKasi 3HAYUMOCTh OTPUIIATEILHOTO
pesynbrara Tecta — 0,91 u oTHOIIEHUE TTPABAONIOO0US
—2,50.

3aki0ueHue

Pesynbprarel BHEIIHEH BanMIAaUUU CBHJIETENb-
CTBYIOT O BBICOKOM MOIIHOCTH 3KCIIpecc-MeToAa ¢
KOMITBIOTEPHOH TPOrpaMMOil  CONMPOBOXKIACHUS ISt
OTpEJICNICHUs] BEPOSITHOCTU Pa3BUTHS BPOXKIACHHON
MMHEBMOHHUHU Y HEJIOHOILIEHHBIX HOBOPOXKIEHHBIX C HU3-
KOM Maccoi Tejia mpH poKICHHUH.

Hcnonp3oBaHue JaHHOW KOMIIBIOTEPHOM TIPO-
TpaMMbl B TPUKIIQJTHON MEIUIIMHE TTO3BOJUT YCOBEP-
MIEHCTBOBATh MPAKTHUYECKYIO paboTy Bpauya. Bricokas
JIOCTOBEPHOCTH B ONPEIEIICHUN PUCKA PA3BUTHUS BPOXK-
JIEHHOW TTHEBMOHUH CpPEeIy HEAOHOIIEHHBIX HOBOPOXK-
JIEHHBIX C HU3KOH Maccoil Tena npu pokKJI€HUU MOBBI-
CUT ypOBCHb JMATHOCTHKH ITaHHOTO 3a00JEBaHUS C
MEPBBIX CYTOK JKU3HU, TEM CaMbIM YMEHBIIUT PHUCK
Pa3BUTHS OCIOXKHEHUH U JUTUTSILHOCTD MPEOBIBAHYS B
CTallMOHApEe, YTO CHU3UT 3aTpaThl 3PaBOOXPAHEHUS Y
JIAHHOW KaTeropuu MalueHTOoB.
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This article contains an interview with Irina Kononova, the Head of the Laboratory "Arctic Medical Center"
of the Yakut Scientific Center of Complex Medical Problems. Her example shows how self-actualization of per-
sonality positively affects the efficiency of scientific and research activity.
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This year, Normal and Pathological Physiology
Department of Medical Institute of North-Eastern Fed-
eral University in Yakutsk, which is, in fact, the ascend-
ant of medical education in the North-East of Russia,
turns 65 years old. The Department opened its doors to
students on September 1, 1958. The Department has al-
ways been headed by outstanding scientists and science
promoters like Troitskaya, M.V., Belyavskaya, E.A.,
Kuzmin, I.S., Kochetkova, G.V., Tazlova R.S., and my
mentor Petrova, Palmira Georgievna, the director of my
scientific dissertation, Professor, Academician of the
Academy of Sciences of the Sakha (Yakutia) Republic.
Since 2021, the Head of the Department is Borisova,
N.V., Palmira Georgievna was also her director.

For the anniversary of the Department, | decided
to publish a series of articles about my colleagues, sci-
entists who had a special impact on the development of
medical science, and with whom | was brought together
by fate during my postgraduate studies and work at the
Department. From my point of view, publications
showing a person's personal way in science support a

public concern about scientific and research activity
and motivate young people to choose science and re-
search as their future career. It is no secret that in the
Russian Federation and here, in Yakutia, there is a
problem of attracting and retaining young people in sci-
entific and research activity [1,2].

My first article from the planned article series will
be devoted to a graduate, the same as me, of Palmira
Georgievna's scientific school. Maybe the reader will
ask: "Why not about the mentor?”, and the answer is:
"Because it is possible to recognize a mentor by his or
her students". There are magnificent publications about
Petrova, P.G., a unique scientist, promoter and teacher
who dedicated her scientific career to studying the im-
pact of climatic and geographical and anthropogenic
environmental factors on the health of the population of
the North [3,4].

So, meet Irina Kononova, the Head of the Labora-
tory "Arctic Medical Center" of the Yakut Scientific
Center of Complex Medical Problems. You can see her
in picture 1, photo courtesy of Irina Kononova.
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Picture 1. Irina Kononova at a conference on the science of cancer health‘disparitié‘s in racial/ethnic minorities
and the medically underserved (San Francisco, 2018).

It is highly likely that the reader will have the fol-
lowing question: "Why her?", and | will answer: "It is
because Irina is interesting to me not only as an extraor-
dinary scientist and researcher but also as a standout
leading her own way in science”. It is well-known that
self-actualization of personality positively affects the
efficiency of scientific and research activity [5].

| decided to arrange this article in the form of an
interview so that the readers shape a view of her.

- Irina, please tells us about the research that you
are currently conducting.

- | am conducting research on cancer in the terri-
tories of the Russian Arctic and Siberia. | am particu-
larly interested in studying inequalities in relation to the
human papillomavirus associated cancer. The most
common localization of such cancer is the cervix. Also,
I am developing a device and a test with the help of
which it is possible to improve the detection of precan-
cerous conditions of the cervix and cervical cancer.

- At scientific conferences, | had a chance to listen
to your speeches about the problem of territorial differ-
ences in relation to cervical cancer, and | noticed your
sincere concern about this problem. | am interested
what is it based on? It is not just professional responsi-
bility, isn't it?

- Yes, you are right. In my speeches, | talk more
about the problem of differences that can and should be
avoided, which is not just about differences, but about
disparities. The study of disparities related to people's
health, women's health, especially of those who live in
the territories of indigenous peoples and ethnical mi-
norities of the North, is very important to me because
they are related to my personal experiences. | belong to

the northern indigenous peoples, | am a Yakut, | come
from Yakutia, like my ancestors. And | am a woman.
Fortunately, no one from my close ones had cervical
cancer, but the decease of my spouse's mother opened
my eyes to the injustice to women that has developed
in our society. I will not go into detail, except to say
that her story is a struggle for survival, her own and her
children’s. That is why when I present the results of my
research on cervical cancer through presentations and
publications, | so vigorously draw the attention of the
professional community to the vulnerability of wom-
en's health, especially to those who live in the territories
of indigenous and ethnical minorities peoples of the
North, namely in the Arctic and Siberia. | also suggest
ways to get rid of the vulnerability. It gives me a sense
of content from my work because in my work | have
the opportunity to follow my own way, which | chose
myself, and at the same time, contribute to the elimina-
tion of the existing injustice.

- It is necessary to indicate here what do you mean
by justice when talking about health?

For me, justice, when it comes to health, is not in
equal for everybody financing of medical care per cap-
ita, free for the patient, but in such medical care that
provides opportunities for all people to achieve the so-
called "equal health" regardless of ethnicity, place of
residence, income, etc. | understand that health depends
not only on the healthcare system but on many other
factors depending on the will of the person himself that
is why | am talking about the provision of opportuni-
ties. | consider that special free of charge medical care
going beyond the current boundaries should be orga-
nized for women living in the territories of indigenous
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and ethnical minorities peoples of the Arctic and Sibe-
ria.

- Then, please explain the meaning of the term
"equal health".

This term is quite common in the international
medical literature. In Russian science, it has been used
relatively recently, and so far there is no single defini-
tion for it. As for my understanding, based on my pro-
fessional opinion, "equal health" is a state of physical,
mental and social well-being of a person provided by
medical care, the quantity and quality of which corre-
sponds to the needs of a person to maintain well-being.
As you can notice, | base this on the definition of
"health"” given by the World Health Organization, but |
complement it with my understanding of “equality".

- Irina, it is known that cervical cancer is a prob-
lem in Russia. And earlier you said that women living
in the Arctic and Siberia are especially vulnerable to
cervical cancer. Tell me, please, what data has proven
this?

- I rely on state statistics data that anyone can find
on the website of the Federal State Statistics Service
and in the books of Moscow Research Oncological In-
stitute named after Herzen, P.A. "Malignant neoplasms
in Russia (morbidity and mortality)" and "The state of
oncological care for the population of Russia". Books
have been published every year since 2007. Having
conducted a scientific analysis, | showed, and it is hor-
rifying, that the situation with cervical cancer is much
worse in the territories inhabited by indigenous peoples
and ethnic minorities of the North than in the all-Rus-
sian situation. 1 am talking not only about our Sakha
(Yakutia) Republic but also about Tyva, Buryatia, Ka-
relia, Komi, Altai, Khakassia, Nenets and Chukotka
Autonomous Regions. This is despite the fact that the
all-Russian indicators themselves are more than 3 times
higher than those ones established by the World Health
Organization so that cervical cancer is no longer a
global problem. I insist that my research is not local |
think that for many people, like for me, the multi-eth-
nicity of the world matters.

- And what do you propose to eliminate the vulner-
ability of women to cervical cancer? And how do your
proposals differ from those already voiced by other
specialists?

- | will start with a proposal of anti - human papil-
lomavirus vaccination for children. Human papilloma-
virus is the main cause of cervical cancer. | know that I
am not the first to talk about this there are discussions
about it all over Russia. But | propose my own algo-
rithm for selecting categories of children who are pri-
marily subjected to vaccination. | say children because
vaccination against the human papillomavirus is effec-
tive when it is done in childhood. Surely, it is ideal if
vaccination covers the whole Russia. But | am a realist.
We have no domestic anti-human papillomavirus vac-
cines the price of foreign vaccines for us depends on
the exchange rate that is why for me mass vaccination
seems to be unrealistic today. It is quite obvious that
there will not be enough vaccines for everyone at the
beginning of vaccination that is why it is more reason-
able to select the categories of children who should be
vaccinated first. | propose an algorithm developed by

me, which takes into account the territorial indicators
of cervical cancer, as well as territorial birth rates, the
age of the mother at the birth of the child and the order
of birth of the child to establish such categories. Yes,
surely, birth rates matter. In March of this year, at the
conference on cervical cancer, which was held here in
Yakutsk, I showed my colleagues that the increase in
the birth rate that we have been observing since 2006
and delayed childbearing is associated with a subse-
quent increase in cervical cancer. | think that my algo-
rithm can be applied at any level of financing for free
vaccination for people against human papillomavirus.
If the financing is at the all-Russian level, then the al-
gorithm will show children of which republics, territo-
ries and regions need vaccination first. If the financing
is at the level of republics, territories and regions, then
the children of which territorial subunits, I mean the
districts of these subjects should get it; if at the level of
districts, then the children of which settlements - vil-
lages, rural areas and towns. | will make a presentation
of the algorithm at the conference of the Federal State
Statistics Service "Statistics' figures - for people, au-
thorities, business”, which will be held this year in Sep-
tember in Yakutsk.

- Irina, you mentioned that you are developing a
device and a test with which you can improve the de-
tection of cervical cancer. Please, tell us about them.

- Yet again, my developments come from my per-
sonal experience. The procedure currently used all over
the world for taking biological material for testing for
precancerous conditions of the cervix and for cervical
cancer is physically and psychologically uncomfortable
for women. In some cases, it is even painful. | think this
refers to the list of the main reasons explaining why
women avoid doing such procedures. Recently | have
done an analysis of the data of a medical expedition that
was conducted last year by Yakut Medical Center of
Complex Medical Problems to the Aldan district. This
is a region of Yakutia with rich reserves of natural re-
sources. 17 % of the women who donated venous blood
for clinical tests missed a visit to a gynaecologist. And
in women who did not come to the gynaecologist, the
levels of the marker of ovarian cancer were the highest,
in comparison to even those who had ovarian pathology
detected by the gynaecologist. The detection of precan-
cerous conditions of the cervix and cervical cancer by
blood analysis can help women who do not want to un-
dergo gynaecological procedures. And the test, which |
am developing together with my colleagues and am
now filing a patent application for it, is designed to de-
tect markers of cervical cancer by blood analysis itself.
As for the device, it is designed to detect precancerous
conditions of the cervix and cervical cancer using an
electrophysiological method. This device is an elec-
trode that conducts electrical impulses from the cervix
and its canal. With its using, it is possible to measure
the electrical resistance of the mucosa in these areas.
The device already has a patent of my authorship. Now
I am working on the electrophysiological test using this
device, | hope to get a new patent. Also, I have an idea
of a new electrical measuring system and algorithms of
its work that would correspond to this device and the
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method and overpass existing systems, but it is about
the future.

- Irina, we know that many settlements of indige-
nous peoples and ethnical minorities of the North are
located in remote and hard-to-reach territories. Can
the test and device be used there?

- Thanks for the question! Both the test, the device,
and the way to use it are intended primarily for women
who live in these territories. Domestic and foreign stud-
ies show that living in the North has a significant bur-
den on the psychological and emotional sphere of a per-
son. | think that a significant number of women's avoid-
ance of gynaecological procedures, which we observed
in the Aldan district, is precisely connected to the fea-
tures of their psychological and emotional background.
Therefore, for me, it is very probable that a blood test
to detect precancerous conditions of the cervix and cer-
vical cancer will increase the coverage of women. If
talking about the device, although the test to detect pre-
cancerous conditions of the cervix and cervical cancer
with the use of it will be conducted as a gynaecological
procedure, but it will be less painful, because it is not
necessary to take a woman's biomaterial. It is also im-
portant that the device and the electrical measuring de-
vice to it are compact and light in weight, which means
that they can be taken to remote and hard-to-reach set-
tlements, where individual containers with transport
media or glasses, which are used in the clinic for cervi-
cal screening, cannot be delivered. Thus, electrophysi-
ological testing with this device will increase the cov-
erage of women. As for the price, the blood test and test
with the device will be suitable. After all, there are re-
mote and hard-to-reach territories not only in the Rus-
sian North they exist on every continent, moreover, in
every state, so such tests are already needed by the
whole world. Surely, it takes much time for medical in-
ventions to go from idea to introduction into clinical
practice. But it is right as we, medical researchers, work
with the most important value of people - their life.

- Thanks a lot for the answers! Now about our De-
partment. You and | had the honour to work and do
postgraduate studies at the Department of Normal and
Pathological Physiology. You know that this year the

Department turns 65. | want to ask you to voice your
wishes to the staff of the Department.

- Congratulations on the anniversary! It turns out
to be a sapphire jubilee. As far as | am concerned, sap-
phire is a symbol of strength and optimism, and the
owner of the sapphire is a rather perceptive, kind and
spiritual person. My wishes will be the same. | wish
strength, optimism, perception, kindness and spiritual-
ity! However, these qualities have always accompanied
all the people I have known since my studies and work
at the Department. Thank you for your interest in my
research!
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Dental caries in children is the most common multifactorial oral disease all over the globe. The peculiarity of
high dental caries susceptibility of children with the musculoskeletal system disorders lies in the initial disturbance
of the process of germinal development of hard tooth enamel and more prominent appearance of cariogenic factors.
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The term musculoskeletal disorders (MS) is com-
monly used in medicine. It involves a range of disorders
with underdevelopment, impairment or loss of motor
function. Childhood caries is a global public health
problem affecting all countries of the world [21].

Our research has shown that at school age children
with MS disorders (hip dysplasia and congenital hip
dislocation, torticollis, clubfoot, syndactyly, polydac-
tyly and other hand and foot abnormalities, etc.) have a
high incidence (up to 85%) of dental caries.

The purpose of this summary review is to identify
factors that influence the development of dental caries
in children with musculoskeletal disorders in order to
formulation a strategy for targeted treatment and pre-
ventive measures.

Methods. Original research published in scien-
tometric databases on the topic has been analysed.

Current research has revealed 114 factors poten-
tially associated with acquired developmental defects
and enamel damage leading to the development of den-
tal caries and other dental hard tissue diseases [5]. It is
our belief that the development of dental caries in chil-
dren with MS disorders is also multifactorial, and the
initial cause triggering mechanism is their primary sys-
temic disease. Research has revealed that the process of
germinal formation and development of dental hard
enamel follows a complex dynamic pathway based on
the interaction of unique proteins produced by amylo-
blasts with calcium and phosphate ions [10,16]. The
mineral turnover of the foetus and its further dental
health is closely related to the maternal calcium and vit-
amin D status and the metabolism of calcium-regulat-
ing hormones in the pregnant woman. Calcium and
phosphorus metabolism disorders can be due to intrau-
terine developmental abnormalities, fetal immaturity,
and the presence of genetic defects [17]. Considering
caries as one of the systemic effects of metabolic
changes in bone tissue, we focused on the interaction
between the main mineral-forming elements of bone
tissue: calcium, phosphorus, fluorine and magnesium.
Fetal dental mineralisation starts in the second trimester
of pregnancy. Ca and P compounds in the form of hy-
droxyapatite Caio(PO4)s(OH)2 are the main inorganic
mineral component of bone and dental cement, dentin
and enamel. It has been proven that high concentrations
of calcium and phosphate in plague or saliva can reduce

bacterial adhesion to enamel and inhibit bacterial bio-
film formation [7]. One of the most important mineral
elements that influence the development of dental car-
ies is fluoride. Numerous studies have proved that flu-
oride can increase mineralisation of dental tissue by im-
proving calcium absorption. Notably, when the chemi-
cal relationship between fluoride and calcium is
impaired, even sufficient calcium cannot be absorbed
in the body.[14]. At the same time, Mg, promotes the
absorption of Ca in the gastrointestinal tract and also
activates alkaline phosphatase, which is involved in
hard teeth tissue mineralization [20]. Vitamin D defi-
ciency is an important risk factor for both the incidence
of dental caries and its severity in children [3]. Studies
have shown that vitamin D deficiency affects odonto-
genesis, leading to hypomineralisation of the dentition.
Apparently therefore, the abnormal structure and mor-
phology of the teeth, due to the improper amelogenesis
process and the associated mineralization of the dental
enamel germ, may contribute to the occurrence and pro-
gression of dental caries [9]. At the same time it is
proved that high consumption of magnesium can re-
duce the risk of vitamin D deficiency. Magnesium reg-
ulates the activity of the most important enzymes in vit-
amin D metabolism. Therefore, magnesium deficiency
may adversely affect vitamin D status. [8]. The preva-
lence of hypomineralisation (MIH) in the study popu-
lation of schoolchildren in Sudan was 20.1% [1], in
Northern Norway 13.9% [18]. Among schoolchildren
with MS disorders, we observed MIH affecting one to
four first permanent molars in 46% of schoolchildren
with prevalent dental caries. The high prevalence of
molar- incisal hypomineralisation (MIH) has been as-
sociated with pregnancy complications, particularly in
the last trimester [9].

The role of nutrition in the risk of dental caries is
evident. Feeding behaviour with a preference for eating
refined carbohydrate-rich and soft or viscous foods
containing insufficient amounts of vitamins A, C, D
and various mineral compounds (calcium, phosphates,
fluorides) contributes to the cariesogenic situation in
the mouth [11].

Saliva can be considered as a biomarker of dental
caries [12]. Saliva fluid is associated with the oral cav-
ity microbiome and film formation, as well as for main-
taining the oral environment. Thick, sticky and frothy
saliva with increased viscosity makes the tooth more
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susceptible to caries. Various protective factors against
caries are present in saliva such as calcium, inorganic
phosphate, pH-increasing substances and antimicrobial
agents.

The development of tooth caries is closely linked
to the oral cavity microbiota [13]. Streptococcus mu-
tans and Streptococcus sobrinus act as the main causa-
tive agents of dental caries in humans [6]. Lactobacilli
are acidogenic and aciduric microorganisms that are as-
sociated with the late stages of dental caries, participat-
ing in the progression of the disease [4]. It has been
shown that under the action of Lactobacillus rhamnosus
GG present in the oral cavity, the plague breaks down
easily fermentable carbohydrates to form lactic acid,
creating a favourable breeding ground for the bacteria
[22]. It is of interest that hollow carious lesions may
serve as a reservoir for H. pylori. However, its detection
has been associated with a higher caries status and se-
verity of caries, as the presence of H. pylori alters the
balance of the plaque ecosystem in favour of Strepto-
coccus mutans [19]. Microbiological studies conducted
among school-age children with musculoskeletal disor-
ders in Uzbekistan have shown that the main oral flora
is represented by Streptococcus of different strains with
the prevalence of: Streptococcus salivarius, Streptococ-
cus mitis, Streptococcus mutans, Streptococcus epider-
midis, Streptococcus aureus, and Candidad albicans.
This indicated an imbalance in the oral microbiota and
an active caries process [2].

Conclusion. The development of dental caries in
children with MS disorders is multifactorial, but the in-
itiating factor is genetically mediated abnormalities in
dental enamel development.
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ESG approach is rapidly spreading in business management. The authors extrapolate this approach to the
educational system and prove its connection with the provision of ergonomic efficiency of educational organiza-
tion. It is proved that ESG approach (“environment, social issues, management") in educational organizations
requires updating approaches to their management. The ergonomic aspect of ESG principles is considered. It is
ergonomics of architecture and design of school environment as an open space; correspondence of educational
process to the Goal of sustainable development - providing quality and accessibility of education; ergonomics of
educational organization activity in the surrounding socio-natural environment.

Keywords: ESG approach, management, sustainable development, ergonomics.

This scientific article was made under the scien-
tific and technical program Ne OR11465474 "Scientific
foundations of the modernization of education and sci-
ence" (2021 - 2023, National Academy of Education
named after Y. Altynsarin) on the section "Conducting
research accessibility and efficiency of educational
space in schools of the country and development of er-
gonomic model of educational space".

The ESG approach, which stands for Environ-
ment, Social, Governance, is a strategy for the develop-
ment of an organization that provides for its manage-
ment in a way that ensures its economic efficiency, bi-
osphere-compatible functioning, and socio-cultural
development to meet the challenges of sustainable de-
velopment [1]. The ESG approach was first formulated
in 2004 by Kofi Annan, the Secretary General of the
United Nations. Today the ESG principles have entered
into the activities of not only large corporations, but
also many small and medium-sized companies. It helps
them to attract investments and take high places in ESG
rankings [2]. ESG approach could be attractive for ed-
ucation as well. It could allow organizing and carrying
out effective, conscious management of an educational
organization, its transformation into an innovative
structure providing modernization of education, its
high and competitive quality [3].

The implementation of ESG requires a fundamen-
tally new approach to management from the head of a
general education organization. The school manage-
ment model should be able to respond to the existing
challenges and emerging trends in social development,
scientifically justify the ongoing transformations in the
school organization, increase and flexibly regulate the
resources of sustainable development.

School leaders, as never before, need scientific
management developments capable of solving these
problems. At the same time, it seems to us that today it

is practically impossible to achieve maximum effi-
ciency in managing the development of the education
system only at the expense of its internal connections
and resources. The school is an organic part of the edu-
cational socio-cultural space; an object of influence of
socio-economic, natural, cultural conditions of society
life; a part of social organism, subordinated in its de-
velopment to one whole. Management of sustainable
development of educational organization is a pedagog-
ically organized process on the basis of its public ori-
entation to achieve social partnership, productive solu-
tion of socially significant problems, when all stake-
holders have the opportunity to participate in decision-
making, guided by the same principles and values of
sustainable development [4;5]. Such management pro-
vides specially organized joint activity of all partici-
pants of processes, their communication, systematic in-
teraction of school with civil, state and business struc-
tures of society. Managing a modern school requires
understanding, discovering, studying as many connec-
tions and relations between individual and collective
subjects of management as possible and relying on
these connections in work. Such connections are inte-
grative, system-forming, providing integrity of manag-
ing system and its development [6].

Thus, the focus on the ESG approach stimulates
the school's search for models of management as a ter-
ritory of sustainable development. However, applying
only the pedagogical approach to solve such a complex
problem seems insufficient. It cannot pretend to the
completeness and integrity of solutions and requires an
exit to interdisciplinary social mechanisms of manage-
ment. The basic component of social mechanisms of
management is social partnership. In ESG mode, it be-
comes an important condition for implementing the so-
cio-natural expediency of school functioning, modeling
education management as an ecosystem, solving the
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humanistic problem of optimizing the educational pro-
cess and students' development. In the interdisciplinary
approach to solving these tasks of the school of sustain-
able development an important role is played by the er-
gonomic component present in all areas of school ac-
tivity - in the organization of the educational space, the
educational process, the interaction of the school with
the society [7].

Principles of school life ergonomics: efficiency;
effectiveness; optimality; relationship of educational
space ergonomics and educational process ergonomics;
rationality; safety; culture of educational and pedagog-
ical work; program-target planning - according to the
scheme "goals - ways - means"; humanism; common
purpose of participants and cooperation; openness; con-
sistency; anticipatory nature; future-oriented; mobility;
flexibility; feedback [8].

The principles of ergonomic management: ac-
countability and transparency; universal participation;
response to social needs; mutual assistance, mutual re-
sponsibility and universal desire to implement the goals
set; reliance on traditional national values, cultural her-
itage and modern science; anticipatory, predictive na-
ture; use of digital and networking capabilities; giving
the school units and teachers responsible autonomy
within their competence;

facilitating the processes of creative self-realiza-
tion of partnership subjects through supporting a vari-
ety of initiatives within the school, encouraging the
continuous professional development of teachers and
other specialists; ensuring the continuity, permanence,
continuity of the process of sustainable school develop-
ment in conditions of interagency cooperation as a stra-
tegic direction;

using the cultural and educational potential of the
environment; implementation of training content on the
methodology of interdisciplinarity, taking into account
the characteristics, problems, the mission of the school

[9].

Ergonomic educational process means continuity
of value and worldview ideas of sustainable develop-
ment; orientation on achievement of the Sustainable
Development Goals; integrated activity of school and
partners (general education, secondary education,
higher education institutions, postgraduate, additional
education of children and adults, institutions of science,
culture, sports...) to solve problems of mutual interest
of education and region, taking into account strategic
tasks of socio-economic development; inclusion of er-
gonomics issues in content of education and its n

The school building itself as a resource of ESD be-
comes a subject of study, makes it possible to solve
many problems of ESD not through introduction of spe-
cial lessons or courses, but through demonstration to
children the features of functioning of the building, ac-
quaintance with modern technologies of management
of the school as an organization. According to N. Kar-
yakina, a resource for ESD is a building which can tell
schoolchildren about its load on the environment
through a system of inscriptions near electric switches,
taps, and batteries. It can show the administration's con-
cern for environmental problems by familiarizing stu-
dents with the plan for spending money on repairs: what

the money is for, what the priorities are, and why they
are arranged in this way.

Ergonomic school building can be the subject of a
large number of individual and group projects of
schoolchildren, ensure the involvement of students in
productive communication and activity: group, dialog
forms of work in the classroom, club forms of work in
extracurricular activities and in additional education
[11].

Green ergonomic building will be not only a visual
aid. It saves resources, preserves health and the envi-
ronment. The ergonomic development of a green
school is its aim to meet the real needs of both all sub-
jects of education and the population of a particular re-
gion as widely as possible.

The implementation of ESG approach to the man-
agement of a "green" school requires the development
of a system of "quality indicators" of education for sus-
tainable development. Based on the UNESCO recom-
mendations, SD goals, the following indicators can be
considered.

Indicators of actions 1. information about social
partnership activities 1.1. its regulatory and legal
framework 1.2. connection with the Sustainable Devel-
opment Goals of the local community, region Indica-
tors of ESD 2.1. inclusion of sustainable development
topics in the content of education. 2.2. reflection of its
meanings and values in the content General institu-
tional approach to ESD 2.3. 2.4. Pedagogical criteria
and indicators. 2.5. education for sustainable develop-
ment Indicator: qualifications of educators.

Indicators such as teacher readiness are added: 3.1.
Inclusion of ESD in teacher training frameworks. 3.2.
Opportunities for teachers to collaborate in El Indica-
tor: Educational environment 4.1. Availability of teach-
ing tools and teaching aids on ESD. 4.2. Availability of
teaching materials and methodological aids on ESD.
Development of social effect indicators.

Conclusion. The ESG approach can be effective
not only in business, but also in education. It allows
connecting ideas of school ergonomics with its function
of socio-cultural center of sustainable development of
local community on the level of management.
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Abstract

This article, as long-term experience shows, examines the work of many sports organizations and firms, the
work on successful business under a certain set of conditions. One of such important conditions is the qualified
management of a sports organization based on the constant collection and analysis of information about target
markets and consumers, followed by adjustments in terms of personnel, marketing, advertising and other policies.
In the article we report that physical culture and sport are closely related to such concepts as management,
marketing, advertising, pricing, business planning and economics in general.

It is also noted that in recent decades, the industry of physical culture, sports and tourism has been rapidly

developing as a broad sphere of entrepreneurial activity.
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AHHOTALUA

B aT10if cTarhe, Kak IOKa3blBaCT MHOTOJICTHUH OIBIT, paccMaTrpuBaercsi paboTa MHOTHX CIIOPTHBHBIX
opraHu3aiuii u GupM, paboTa Haj YCIENTHBIM OM3HECOM IIPH OIpeeIeHHOM Habope ycinoBuil. OMHUM M3 TaKUX
BaXHBIX YCJIOBHH SBIAETCS KBATH()HUIIMPOBAHHOE YIPABICHHE CIIOPTUBHOW OpraHM3alleil, OCHOBAaHHOE Ha
MOCTOSHHOM cOope W aHanmm3e WHOPOPMANMKM O IEJeBBIX pPHIHKAX M MOTPEOUTENSIX C IMOCIeTyomeit
KOPPEKTUPOBKOM KaJIpOBOM, MapKETUHIOBOM, pEKJIIAMHON U IpYroi NOJUTHKU. B naHHON cTaThe MBI M3/1araem,
4TO (pr3HUecKas KyJIbTypa U CIIOPT TECHO CBA3AHBI C TAKIMH ITOHATHSAMH, KaK MEHEDKMEHT, MapKEeTHHT, peKJlama,

[IeHo0Opa3oBaHue, ON3HEC-TNIAHNPOBAHIE U SKOHOMHUKA B IIEJIOM.
Taxoke oTMeHaeTcst, YTO B IOCIECIHNE JACCATHICTUS UHIYCTPHUs (PU3MYECKOH KYJIBTYpBI, CIIOPTa M TypU3Ma
CTPEMUTEIBHO PAa3BUBACTCS KaK MIMPOKas chepa NpeArnpruHIMATEIbCKOH AesTeIbHOCTH.

Keywords: physical culture and sports, sports business, marketing, management, advertising.
KiroueBble ciaoBa: ¢u3uueckas KyJlbTypa W CHOPT, CIOPTHBHBEIN OW3HEC, MApKETUHT, MCHCIKMCHT,

pekiIama.

B coBpeMeHHBIX yCIOBHAX (hU3MUECKAs AKTUB-
HOCTb W CIIOPT BCE B OOJIBINIEH CTENEHN NPOHUKAIOT B
MIOBCETHEBHYIO JKM3Hb JIFO/IEH, TTOBCEMECTHO BO3pac-
TaeT KOJINYECTBO CIIOPTUBHBIX KIyOOB 1 OpraHU3aINMH,
YBEJIMYHMBACTCS YUCIIO JIIOJEH, NMPHOOIIAIOIIUXCS K
CIIOPTY, PacTeT KOJMYECTBO M Ka4eCTBO CIOPTHBHBIX
cpeacTB MaccoBoil mHdopmauuu. HeiHe BO MHOTrHX
cTpaHax c(hOPMHUPOBAICS «CIIOPTUBHBIN CTHIIBY B
OJIeK/Ie U 00pa3e KU3HHU, CTaJIO0 MOJHBIM HMETh CTPOM-
Hyto Gurypy uimm penbedHbie MycKyibl. Ha notpeOHo-
CTH JIIOJICH COOTBETCTBYIOUIMM OOpa3oM pearupyer
PBIHOK: (DPHPMBI - TIPONU3BOJUTENN CIIOPTHBHBIX TOBaA-
POB U YCIIYT PacHIUpPSAIOT aCCOPTUMEHT MpeaIaraeMoi
UMM TIPOAYKIWH, yJIyYIIaloT €€ KauecTBO, a TAKXKe
(hopMHPYIOT HOBBIH cHpoOC.

BrlIcokuil cripoc Ha CIIOPTUBHBIE TOBAPBI U YCIIyTH
NPEABSBISIOT M MPOQpEecCHOHATIbHBIE CHOPTCMEHbI,
TpEHephl, KIyOHbIE M MHBbIE (HU3KYJIbTYPHO-CIOPTHB-
Hble opranu3anuu. CKiaJbIBaroOIHecss Ha COBPEMEH-
HBIX CIIOPTHUBHBIX PhIHKaX TEHJICHIIUH BMECTE C MacCo-
BBIM CIIPOCOM OOECIIEUMBAIOT MMPOM3BOAUTEISIM CIIOP-
THUBHOM NPOAYKIHMH U YCIYT OTPOMHBIE MPHOBUIN, 32
o0yiazlaHne KOTOPBIMH MIET JKeCTKash KOHKYPEHTHas
6opnoa.

Moa Ha 30pOBBI# 00pa3 ku3HU Habupaer 000-
POTBI, OATOMY OM3HEC, CBSI3aHHBIN CO CIIOPTOM, SIBJIS-
eTCsl OJIHMM M3 CaMbIX MPHOBUILHBIX. DUTHEC-IIEHTPBI
TIOJIHBI TTOCETHUTENEH, B Mara3uHax CIIOpTTOBAPOB BCe-
r7la MHOTO MOKYTaTesleH, JII0AN MPOAOIIKAIOT XOJUTh
Ha CIIOPTHBHBIC MaTYH U MOJIEP>KUBATH TFOOUMBIE KO-
MaHJpbl. A 3HaYUT, HHBECTUIIMN B CIIOPTUBHBIIN OM3HEC
MOTYT OBITH BBITOJHBIMH, U 3THM, BO3MOXHO, CTOHUT
BOCIOJIb30BATHCS.

Bo3spacraromas nomyJssipHOCTb 37I0pOBOro o0pasa
KU3HU U MHTEPEC K CIIOPTY CO CTOPOHBI Pa3IMYHbIX
KaTeropuil HacelleHHs CTaJl TOJYKOM K OTKPBITHIO
MHOTOYHUCIICHHBIX (PUTHEC-IIEHTPOB, TPEHAKEPHBIX 3a-
JIOB, THMHACTHYECKUX KOMILIEKCcOB. TeM He MeHee, He-
CMOTpSI Ha CHJIbHYIO KOHKYPEHLIMIO, TIPH PallMOHAb-
HOM (PMHAHCOBOM IITAHUPOBAHWH, N3yYECHUH IEJIEBOM
ayJIMTOPUU W BBICOKOM KadeCTBE YCIIyT CIIOPTHBHBIN
OM3HEC OTHOCHTENIFHO OBICTPO OKyIIaeTcsi, a KoMIa-
HUSIM YZaeTcs 3aHATh CBOIO HUIY Ha PHIHKE.

[epen cocraBnennem 6u3HEC-TUIaHA HEOOXOIUMO
U3Yy4YUTh MECTO PACIOJOKEHHS MPEANoIaraeMoro
CIIOPTHBHOTO LIEHTPA: YPOBEHb KOHKYPEHIIMH, HOTPeO-
HOCTH TOTEHIMAJIBHBIX MoTpedbureneid. YToOsr momy-

YUTh YETKOE INPEJCTaBJIEHHE O MaTepUalbHOM IOJIO-
YKEHUU IIeJIEBBIX KIIMEHTOB, TE€X yCIyrax, KOTOpble MO-
I'yT OBITh MM MHTEPECHBI, MOXKHO HCIIOJIb30BaTh pe-
3yJbTaThl MapKETHHIOBBIX HCCIENOBAaHUHM HAeMHBIX
CIELHUAIN3APOBAHHBIX KOMIAHUN MM MIPOBECTH aHa-
3 camoctosaTensHo[1]. TlepBeiii BapuaHT MOAXOIUT
JUIS IpeATIPUHAMATENEH, KOTOphIE INIAHUPYIOT OTKPBI-
BaTh MOJIHOLICHHBIN CIIOPTUBHBIA KOMIUIEKC C TpEHa-
KEPHBIMH ¥ THMHACTHYECKUMH 3ajlaMH, OacCeiHOM,
HUTPOBBIMH ITIOIMagkaMu. Ecin sxe peusb UIeT 0 MajoM
OusHece, HampuMep, 00 OTKPHITUH (DUTHEC-LIEHTDA,
H3y4eHHE ayAUTOPHH MOXKHO IPOBECTU CHJIAMH KOM-
MIaHWH.

IIpu ompeneneHun LEIEBON ayJUTOPUH BaXKHO
coKycupoBaTh BHUMaHKE Ha CIEAYIOIINX XapaKTepH-
CTHKaX:

e JlomoBo3pacTHO# COCTaB IPYMIIbI

e VYpoBeHb goxX0Aa

e BocTpeboBaHHOCTD CHOPTHUBHBIX YCIYT

e UuCIEeHHOCTh HacEIEHUs B 30HE AOCTyIa

CrenyromuM maroM siBisieTcs (HOpMHUpOBaHHE
koHuenuuu. Eciau mnpeanonaraeMblii  CIIOPTUBHBIN
KIy0 eIMHCTBEHHBIH B BBIOPAaHHOM paiioHE, TO Ompe-
JIeICHHOE KOJHMYECTBO ITOCETHUTENIeHl BOCIONB3YIOTCS
€ro yciIyramMu IO TepPUTOPHAIBHOMY HPUHIIHITY.
B mpoTuBHOM ciy4ae HEOOXOIUMO TIIATEIBHO H3Y-
YHUTH JESITETBHOCTh KOHKYPEHTOB, ONIPEACINUTh YCIYTH,
KOTOpBIE OHH HE TIPEJUIaraloT, COCTaBUTh COOCTBEHHOE
YHUKaJIbHOE TOpProBoe npeyioxxenue. [1pu paspaborke
PEKIaMHON CTPAaTErnu BaXKHO OTCTPOMUTH €ro OT KOH-
KYPEHTOB U BBLIEIHUTB €r0 MPEUMYIIECTBA.

Iocne cocraBieHus KOHLENIUH CAELYET PUCTY-
math K Mog0Opy MeCTa, YCTaHOBKE OOOpYIOBaHUS,
I0pUANYEcKOMY 0(hOpMIICHHUIO, HAliMy TIepCOoHaa.

J1st mpuBiiedeHMs] MOCETUTENEH B CIOPTUBHBIN
LEHTP HEOOXOTUMO BBITIOJIHATE CIICAYIOIINE eHCTBUS:

e C(Crnemuth 3a U3MEHEHHEM PpEaJbHON ayanuTo-
pHH CIIOPTHBHOTO IIEHTPA U B 3aBHCHMOCTH OT 3TOTO
BBICTpaMBaTh KOMMYHUKAIUM C MOTEHLUAIbHBIMU
KIIMEHTaMU

e [lognepkuBaTh MHTEpEC NpH MOMOIIU pe-
KJIAMHBIX MaTepHajoB

e l3yuarp morpeOHOCTH mMoceTuTeneld u odpa-
IaTh MX BHIMaHHE HA BO3MOXXHOCTH CIIOPTKITyOa

e CTuMynupoBaTh aKTUBHOCTH KJIMEHTOB IIPO-
BEJIEHUEM aKIWi, Mpoaakeli aOOHEMEHTOB IO CIEIH-
ATBHBIM IICHAM, NPEI0KEHHUEM YHUKAIBHBIX yCIyT


http://mbschool.ru/seminars/7702?bc=branch/96991

52 German International Journal of Modern Science Ne58, 2023

e Bectu 6a3y MOCTOSIHHBIX TOCETHTENCH U OTIO-
BelaTh X O COOBITHSX KiyOa [2].

Hrorom s pexTus-
HOW MapKETUHIOBOH NMOJUTHUKH JOKEH CTaTh IOCTO-
SIHHBIH TPUTOK KITMEHTOB — OCOOEHHOCTH CIIOPTHBHOMN
UHIYCTPUU B TOM, YTO JIOAU JOBEPSIFOT MHEHUIO CBOUX
3HAKOMBIX, MOATOMY JIOSUIBHBIE MOTPEOUTEIN CaMu
MIPUBJIEKAIOT HOBBIX moceruteneit. [Ipu ycmoBuu, 4To
OTKpHBIBIICECS 3aBelCHHE OyAeT YIOBJICTBOPATH IIO-
TPeOHOCTH LIEJIEBOI ayAUTOPUH U HETIPEPHIBHO COBEP-
IIEHCTBOBATh pabOTy, Mpeiiaras HOBBIE YCIyTH, OHO
CTaHET BOCTPECOOBAHHBEIM H peHTAOCIHHBIM. B 60J1b-
IIMHCTBE CITydaeB 3(QQEKTHBHBIA CIIOPTUBHBIN IICHTP
CTaHOBUTCSI OCHOBOI1 IS OTKPBITHS CETEBOTO OM3HECA.

Konkypennus mposiBisieTcs BO BCeX KOMIIOHEH-
Tax OW3Heca, JaeT o cebe 3HATh IpH JIF0OOM IMpomaxe
nn ommoKe, - B peKiiaMe, B HAyYHO-HCCIIeI0BATENb-
CKHX pa3paboTKaX, B IEHOOOpa30BaHHUH, B IMPOTHO3U-
poBaHUH U (OPMHUPOBAHUH CIIPOCA, B COBITE MPOIYK-
MH. BBIMrpeIBaTh KOHKYPEHTHYIO OOPHOY B YCIOBUSIX
MOCTOSIHHOTO MPOTHUBOOOPCTBA € CONEPHUYAIOLIMMU
(hupMaMu-por3BOAUTEISIMU U CHOPTUBHBIMHU OPTaHHU-
3alUsIMA MOYKHO JIMIIb TPUOETHYB K MapKETHHIY, KO-
TOPBII1 peAcTaBisieT co00il KOMIUIEKC HAyK NPUKIIa-
HOT'O XapaKTepa O PbIHKE U PIHOYHBIX B3aUMOCBA3AX.

MHoroeTHss IpakTHKa TOKa3bIBaeT, 4To padboTa
MHOXKECTBA CHOPTHBHBIX OpTaHW3AIMA ©  QupM,
yCIIeITHOE BeJIeHIe OM3Heca BO3MOXKHO IIPH BBITIOIHE-
HUH Ha0Opa OIpeeNieHHbIX ycmoBuid. OMHUM U3 BaXK-
HEHWIMNX TaKWX YCJOBUHU SBISACTCSA KBAIHU(HUIMPOBAH-
HOE YyIpaBICHHE CIOPTUBHOM OpraHu3alueil Ha oc-
HOBE IOCTOSTHHOrO cOOpa M aHanu3a WHPOpMaluU O
LEJIEBBIX PBIHKAX W IMOTPEOUTEINSIX C IMOCIeyroleit
KOPPEKTUPOBKOMN NI€SITEIbHOCTU CHOPTUBHOW OpraHu-
3l B YacTU KaJpoBOH, COBITOBOW, PEKIaMHON H
npoyeil monutuku. Takum oOpa3oM, MBI BUAUM, YTO
(usnveckas KyJabTypa H CIIOPT TECHO MEPeruIeTaroTCs
C TAaKUMH TOHITHSAMH, KaK MEHEIKMEHT, MapKETHHT,
pexiama, eHooOpa3oBaHue, ON3HEC-TUIAHUPOBAHUE U
9KOHOMHKA B LIEJIOM.

[NonmoxutenpHOE BO3ACHCTBIE (PU3HICCKON KYITh-
TYpHI U CIIOPTa Ha SKOHOMHYECKYI0 CHCTEMY IJIF000TO
rocyJapcTBa HE MCUYEPIBIBACTCS IEPEUNCIICHHBIMH
(axTopamu. HeoOxonmumo Takxke MOAYEPKHYTH U TO
00CTOATENBCTBO, YTO B MOCHEIHUE AecATUIeTHs Oyp-
HOE pa3BUTHE MOTyYHIa HHIYCTPUS (PU3NIECKOH KyITb-
TYpBI, CIIOPTa ¥ TypHU3Ma Kak OOIIMpHAst OTPACHb Ipe-
MPUHUMATEIBCKON e TeNbHOCTH [3].

B narmmeii crpane 1 3a py0ekoM CO3/1aeTCsl MHOXKE-
CTBO CIIOPTHBHBIX, (PU3KYJIBTYPHBIX M TYPUCTHUECKHX
opranuzanuii Bcex (GOpM COOCTBEHHOCTH, KOTOpBIE
OCYILECTBIISIIOT CBOIO JIESATEIBHOCTh HA KOMMEPYECKON
ocHOBe. B rpynmy Takux opraHuzanui BXomAT ¢(us-
KyJIBTYpPHBIE W O3/IOPOBHUTENFHBIE KIIyOBI W accomua-
1M, GUTHEC U IIEHITHHT-KITyObl, MACCaKHbIE CAIOHBHI,
CeKIUU OO UOUIIMHTA, PYKOTIAITHOTO 0OS U T.1I.

Hpyroii coctaBisromeil CHOPTUBHOTO OH3HEca
SIBIIIETCS. TIPO(ECCHOHANBHBIM CHOPT - mpodeccro-
HaJTbHBIE KITyOBbI, INTH, TEHCTBYIOIINE HA OCHOBE CAMO-
(hMHAHCHPOBaHUS ¥ MOJYYAIOIINE JTOXObI 32 CUET pe-
KJIAMHOM, U3/1aTeTbCKON JeSTEIbHOCTH, IPOAAXKHU IIPaB

Ha Tele- U PaJuoTPaHCISILHUI0 HAIIMOHAIBHBIM M MEX-
JYHapOAHBIM KOMMYHHUKAIIMOHHBIM KOPIOpAIMIM U
WHOW KOMMEpPUYECKOU JeATeTbHOCTH.

Kpome TOTO, COBpeMEHHas CIOPTHBHAs HHIY-
CTpHS BKIIFOUAET B ce0s chepy Mpou3BOICTBA CTIOPTUB-
HOH OZIeX b, 00YBH, HHBEHTApsI, TPEHAKEPOB U aKCEC-
cyapoB. Kak oTziepHbIE KOMIIOHEHTHI CIIOPTUBHOM HH-

OyCTpUM  MOXHO  BBIJCTUTH  MH(OPMAIMOHHO-
CIIOPTHBHBIN On3Hec (CreHatn3upoBaHHbIE CIIOPTUB-
HBIE pPagMo- M  TeJleKaHajbl, HH(POPMAIOHHBIE

areHTCTBa, CHOPTUBHBIE U3/1aTENbCTBA U T./1.) U OM3HEC
Ha CHOPTHBHBIX COOPYXEHHsX (CTaAMOHBI, OacCeiHbl,
TpEeHa)KEepHbIE 3aJIbI, CIOPTKOMILIEKCHI).

ITo cBoeit cyTn OM3HEC OYCHB MTOXO0XK Ha CIIOPT: B
OCHOBE TPEINPHHUMATEIECKON NESTENFHOCTH TAaKXKe
JIeKaT JyX COPEBHOBAHHH U KOHKYPEHIIHSI, COTICpPHHUYC-
CTBO MHIVBHJOB M KOJJIEKTUBOB. MOTHBOM B JESITEINb-
HOCTH KakK CIIOpPTE, TaK M B OM3HECE SBIIACTCS JKEJIaHNE
YYaCTHHUKOB KOHKYPEHIIMH NOOEINTh, CaMo BbIpa-
3UThCS, 10Ka3aTh ce0e U APYTUM CBOIO 3HAYUMOCTH, 3a-
BOEBaTh yBa)KEHHE OKpY)KaroUMX U Koiuier. CropT u
Ou3Hec, TakuM 00pa3oM, TECHO B3aUMOCBSI3aHBbI APYT C
JpyTrOM, UMEIOT aHAJIOTHYHYI0 MOTHBALIUIO U JBHXKY-
ITUE CHJIBL.

CrHopTUBHBIH OU3HEC YIOBIETBOPSIET TAaKHE JKHU3-
HEHHO BaXKHBIE MOTPEOHOCTH JIIO/IEH, KaK CTpeMIICHHE
K (M3HYECKOM aKTHBHOCTH M JOJITOJIETHIO, 3I0POBBIO
1 OOILICHUIO, PA3BICYCHUSIM U COAEPKATEIHLHOMY IIPO-
BEACHHIO J0cyra. B oTnmdme oT mpo4ynx BUAOB Hpen-
MIPUHAMATENbCKOH NIESTEIbHOCTH, CHOPTUBHBIA OM3-
HEC BBIMOJIHACT COIMATIBHO 3HAYMMYIO POJIb B MPOTHU-
BOCTOSIHUM YPE3MEPHOMY YMOTPEOJICHUIO aJIKOroJIs U
tabaka, B 00pp0e ¢ BpeTHBIMH IPUBBIYKAMU U MJIOIIO-
JIBIDKHBIM 00Pa30M JKU3HH.

Cdepa criopTBHOTO OM3HECA BOBJICKAET B CBOIO
OpOUTY MUWIUIMOHBI JIIOAEH, KOTOpbIE BOCCTaHABIIH-
BAIOT CBOM TPYIOBOM M 3MOLMOHAJIBHBIN MOTEHIHMAI,
aKTHBHO OT/BIXAIOT M MEPEKIIIOYAIOTCS HA MHBIE BUJIBI
JeATeNIbHOCTH, MOJY4aloT HOBbIE 3HAHUS U YMCHHS B
YaCTH JABUTATEILHOW aKTHBHOCTH, PallMOHAIIBHOTO TIH-
TaHUs, BEACHHUS 37I0pOBOTO 00pasa >Ku3HH. B nanHOM
acIieKTe CIIOPTHUBHBIN OM3HEC BBICTYNACT BayKHEHIINM
3JIEMEHTOM MpoIlecca BOCTIPOU3BOICTBA Ka4eCTBEHHON
paboueit cuiIbl, pa3sBUTHA U YKPEIUICHHUS TPYAOBBIX pe-
CYpPCOB.

BemmonHsas ¢GyHKIMIO peabuiIMTalil U BOCCTa-
HOBJICHHS TOTEHIHana pabodel CHUIIBI, CIIOPTHBHBIH
OM3HEC YaCTUYHO BBICBOOOXKJaeT (PMHAHCOBBIE U MaTe-
pHabHBIE PEeCypchl rocyaapcTsa. [IpaBuTenseTBo, Ta-
KHM 00pa3zoM, IMOJIy4aeT 3a CUET Pa3BUTHS CIIOPTHB-
HOro OM3HEca cpa3zy HECKOJIbKO MOJIe3HBIX 3] dekToB,
KOTOPBIE 3aKJIIOYAL0TCA:

* B CHW)KEHHH TOCYJIapCTBEHHOTO (PMHAHCHPOBa-
HUS pa3HOOOPa3HBIX (QH3KYIBTYPHO-CIIOPTUBHBIX IIPO-
TpaMM TroCyIapCTBEHHOTO M MECTHOTO YPOBHS;

* B Pa3BUTHHU COLIMAIBHO 3HAYUMOH CeprI mpe-
MIPUHUMATEIBCKON JESTEFHOCTH, 32 CYEeT KOTOPOU
03/I0paBJIMBACTCS HACEJIEHNE U CO3JAI0TCS HOBBIE pa-
0oume MecTa;

* B CHIDKCHHUH IOTPEOJICHUS aJKoroiisl U Tabaka,
YPOBHSI IPECTYITHOCTY;

* B yBEJIMYEHUH HAJIOTOBBIX NOCTYIUICHUI B O10/1-
JKEThI BCEX yPOBHEH [4].
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Kpaiine BricOKO 3HaU€HUE CTIOPTAa B MHHOBALIMOH-
HBIX 9KOHOMHUYECKHUX Mporeccax. s Toro 4Todsl HO-
BbIE TEXHOJIOTHH, OIBITHO-KOHCTPYKTOPCKHE pa3pa-
OOTKHM M WHBIE aTPHOYTH HAYYHO-TEXHUIECKOTO IIPO-
rpecca BHEIPUINCh B XO3AWCTBEHHYK IPaKTHKY,
HEOOXOIMMBI HMX BCECTOPOHHHE HCIBITaHUSA. Takue
Pa3HOIUIAHOBBIE UCIIBITAHUS HOBBIX HJIEH, MATEPUAJIOB,
TEXHOJIOTHH, ABUrareiaeil, MOTOPHBIX Macell, IIUH U
JIPYTUX U3JEIUNA JaeT CIOPT BBICIIUX JOCTHKEHUH.

NMeHHO B CHOPTHBHBIX COPEBHOBAHUSX, B JKC-
TPEMAJIbHBIX YCIOBHSIX BBISABIIAIOTCS JIyUILHE KAUeCTBA
HOBBIX Pa3pabOTOK, MX YAOOCTBO, 3KOHOMHUYHOCTH U
WHBIE IKCIUTyaTaIl[MOHHBIE XapaKTepUCTHKU. B To ke
BpeMs B MPEIEIBHBIX PEKIMAax PaOOTHI TMPOSBIISIOTCS
U cradble CTOPOHBI TeX WIH WHBIX MaTEpUAJIOB WU
KOMIIOHCHTOB KOHCTPYKLHWH, CTaHOBATCA Ooiee sic-
HbIMHM BO3MOXHBIE€ IIyTU YCTPaHEHMsI HEJOCTATKOB U
HaIpaBJICHUS] NEPCIEKTUBHOM MOJEPHU3ALMU H3Je-
JIH.

Tak, OONBIIMHCTBO HOBBIX MOTOPHBIX U TpaHC-
MUCCHUOHHBIX MacCCII, L[BI/IFaTeﬂeﬁ U IINH HpOIlIJ'IO HpO-
BepKy B ToHKax «Popmyia-1», B MHOTOJHEBHBIX MO-
TOLMKJIETHBIX T'OHKax, B pamm «Ilapuwx - dakap» u
HUHBIX aHAJIOTUYHBIX COpeBHOBaHI/IHX. BI)ICOKI/Ie Tpe60—
BaHUs CIIOPTCMEHOB MPHUBENIU K CO3JAHHIO CBEPXJIET-
KHX TOHOYHBIX BEJIOCUIIEJOB U3 KOMIIO3UTHBIX MaTepU-
aJOB, HOBBIM TEXHOJOTHSIM CO3JaHUsl CIIOPTHUBHOMN
00yBH, TKaHEH, 3aIIUTHBIX OYKOB, IIUIEMOB, KOHBKOB,
JIBDK, a TAK)KE€ MHOTUX JPYTUX U3ACTUH.

B 10 xe BpeMs cieyeT MOAYepKHYTh, 9TO (PH3H-
YyecKasg aKTUBHOCTD, CIIOPT ¥ TYPHU3M, IIOMHUMO MPSIMBIX
SKOHOMHYCCKUX BBIT'O/I, OLCHHUBACMBbIX KOJINYC-
CTBCHHO, l'[pI/IHOCSIT U HUHBIC 6J1ara HeMaTepI/IaJ'H)HOFO
XapakTepa, KOTOphIe HAMPsMYI0 HE MOIJAIOTCS KOJIU-
YECTBEHHOH OlleHKe. 371eCh UMEIOTCS B BUY, MIPEXKIE
BCEro Takue (hakTOPbI, KAK PacUIUPEHHE KPYro3opa u
MHTEJJIEKTYaJIbHOTO YPOBHS JIIOJEH B Mpoliecce HX

y4acTHs B COPCBHOBAHUSIX, B KYJbTYPHO-II03HABATEIb-
HBIX M 00yYaroIuX IporpaMMax.

CBOW 10CyT JIIOIA TPOBOAAT OoJiee parrioHaIbHO
1 KOHCTPYKTHBHO; (HU3KYIBTYpa M CIIOPT JAIOT KaK-
JIOMY YeJIOBEKYy KOJIOCCAIbHBIE BO3MOXXHOCTH IS ca-
MOBBIPQKCHHS, CaMOCOBEPIICHCTBOBAHUA W CaMoO-
yTBepxneHms. Ou3ndeckast KyJIbTypa U CIOPT, TAKUM
00pa3om, SIBISIOTCS CYIIECTBEHHBIM (DaKTOpOM pocTa
671arocoCTOsIHUSL O0IECTBA M YJIy4IIEHHsS KadecTBa
JKU3HM JIIOJIEH.

B mocnenHue TOIBI HAMETHIIACH SIPKO BBIPAYKECH-
Hasi TEHACHIUS TOBBIIICHUS 3aMHTEPECOBAHHOCTH B
Ou3Hece Ha CIOpPTEe, OCOOCHHO CPEeIH PETHOHATBHBIX
HUHBECTOPOB. U 3TO J1erko 00BSICHUMO: HOMYJIIPHOCTh
CIIOpTa CPeAr HACENICHUsI PacTeT, a KOJINYECTBO (PHUT-
HEC-IICHTPOB ¥ CIIOPTUBHBIX Mara3uHOB B PErHOHAX 3a-
METHO OTCTaeT OT pealbHbIX NoTpeGHocTel. Tak uTo,
€CIIH BbI IUIAHUPYETE OTKPBITH CBOE JIEJIO BAAJH OT CTO-
JIMIBI, 3TOT CETMEHT PhIHKA CTOMT PAacCMOTPETh OCO-
OCHHO TIIATEIFHO. DKCIEPTH YTBEPIKIAIOT, UTO CIIOP-
THUBHAsI HHIYCTPHUS OJHA N3 HEMHOTHX CIIOCOOHA CpaB-
HUTETBHO  JIETKO  MEPeXWBAaTh  SKOHOMHYECKUE
KPU3UCH: 3KOHOMHUTHh Ha 3I0POBbE celdac He IpH-
HATO.\
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Abstract

The theory of critical distances is based on the strength of materials L, which is given by its strength properties
Kic and oo. We have shown that the thickness of the surface layer R(l) is equal to the nanocrack length Lym. We
have shown that there is a relationship between L and Lym: L = 10* Lhm = 10* R(I) = 10° M/p.

Thus, a connection is established between the elastic characteristics of the metal and the parameters of its
structure.

AHHOTALUA

B ocHOBe Teopuy KPUTHYECKHX AUCTAaHIMK JICKHUT MPOYHOCTh MaTepHaioB L, koTopas 3amaercss ee mpod-
HOCTHBIMU cBoiicTBamMu K¢ u 6o. Hamu nokasano, uro toimuHa moBepxHoctHoro ciost R(l) paBHa mjinHe HaHO-
TpemuHbl Lom. Hamu nokasano, uro mexiy L u Lom cymectByer cBsizb: L = 10* Lom = 104 R(1) = 10 M/p.

Taxum 06pa30M, YCTaHaBJIMBACTCA CBA3b MCIKY YIIPYTUMU XapaKTCPUCTHKAMU METaJlJla U ITapaMeTpaMu €ro

CTPYKTYPBI.

Keywords: critical distance, strength, metal, nanocrack, surface layer.
KiioueBnble ciioBa: KpUTHYCCKad JUCTAaHIUA, IPOUYHOCTb, METAJLJI, HAHOTPCIIMHA, HOBGpXHOCTHLIﬁ CIIOMN.


https://doi.org/10.5281/zenodo.8054559

German International Journal of Modern Science No58, 2023 55

AJBTEepHATHBHOE OTIPE/ICTICHNE TIPOYHOCTH COp-
MYJIIPOBAHO B pabote [1] ¥ BRIMISIINT TaK: MPOYHOCTH
— 3TO CBOMCTBO Marepuaia COMPOTHBIATHCS B IIPO-
necce ae(OpMUPOBAaHUSI BOSHUKHOBEHUIO B HEM Tpe-
nmH. OTCI0ZIa CTAHOBUTCS MOHATHBIM, YTO Aehopmu-
poBaHUE MaTepuaia 6e3 BOSHUKHOBEHHS TPEIIUH — 3TO
OJIMH U3 BUJIOB TCUCHUS (BA3KOE, INTACTHYCCKOE U T.]1.).
B ocHoBe Teopun kpurtnueckux auctanuuii (TKI) ne-
’KaT METOJa NMPOTHO3WPOBAHHS MIPOYHOCTH MaTepHa-
70B [2]. MHOTUMH aBTOpaMH OBLTH TPEAIPUHSATHI T0-
MIBITKA CBSI3aTh HANPSIMYIO JIMHEHHBIA Mapamerp ¢ Xa-
paKTepHBIMH pa3MepaMH CTPYKTYpBl ~MaTepHaia,
TaKAMH KaK MEKXaTOMHOE PAaCCTOSHUE W pa3Mep 3e-
per (H. Neuber [3], B.B. Hopoxwusios [4], B.M. Kopuer
[5]). HanbHelue uccienoBanus [6, 7] mokasaau, 4To
nporecc paspyuieHus o0bnagaeT coOCTBEHHOM «CTpyK-
Typoit».

OOUICTIPUHATHIM SBJISETCS MOAXOJ, TPEATIOKCH-
ueiii D. Taylor u L. Susmel, o0benuusromuii uHTE-
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TpalbHBIC KPUTEPUH PA3PYIICHUS B TEOPHIO KPUTHYIE-
ckux muctanmmid (TKJT) [8-10]. Caemys [2] orpazum
HaunOonee xapakrepHbie yepTsl TK/I.

Merton Touku - npocreiimuit merox TK/I. Kpure-
pUil HampsDKEHUI B TOYKE MOXKHO C(HOPMYIHpPOBATH
CIICAYIOMIMM 00pa30M: «HACTYIUICHHUIO MPEICIBHOTO
COCTOSIHUS (pa3pyLIeHHI0) COOTBETCTBYET CHUTYyaIlus,
korma 3(pQEeKTUBHOE HANPSKCHUE Oeff B HEKOTOPOU
TOYKE, YJAICHHOH OT BEepIINHBI TPEIIWHBI HA PacCTOsI-
Hue L/2, paBHO MpenenbHOMY HaNpsOKEHUIO Go». J{ist
OTHOOCHOTO DPACTsDKEHUSI METOJ TOYKH MOYKHO 3aITH-
caTb B BUJIE!

o4 =0,(r=L/2,6=0)=0c,, (1)

T7e Gy - HOpMaJIbHOE HampskeHwue, (1,0 ) - mosp-
HbI€ KOOPIUHATHIL.

I'paduueckast wuTIOCTpanusi MeToja IpeJCTaB-
neHa Ha puc. la. ITapamerpamu TK]] sBnsroTcs KpuTH-
yeckas AUcTaHIMA L 1 npenenbHOe HApsHKEHUE Go.
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Pucynox 1. I'paguueckas uintocmpayus memooa mouki; onpeoeienue eiudunbl Kpumuueckou oucmanyuu L u
npedenvHo2o Hanpsidcenus oo [2].

[Ipu omeHke MPOYHOCTH IS YaCTH MaTEPHAJIOB,
TaKHX KaK KepaMHUKa MU ITOJIUMEPHI IPH HU3KHUX TeM-
nepaTypax, Go IpUHUMAETCs PaBHBIM BPEMEHHOMY CO-
MPOTHUBJICHUIO pa3pyIICHUIO 0. B TO Bpems Kak mis
JIPYTHUX MaTepHasioB MPeJI0KeHa METOINKA, TT03BOJIS-
I0IIas OLIEHUTb Go HA OCHOBE COINOCTABIEHHUS PE3YyJib-
TaTOB TECTUPOBAHMSA JBYX CEpHil 00pa3IoB ¢ pa3ind-
HBIMHU KOHIICHTPATOpaMH HaNpsoKeHHH (puc. 16).

Teoperuueckyto cBsi3b Mex 1y napamerpamu TK/]
U TPAAULMOHHOW JIMHEWHO-YIPYrod MEXaHHUKOW pa3-
PYLIEHUS MOXHO IT0Ka3aTh HA IPUMeEpe TPEIIrHEI (p =
0 MM). B cOOTBETCTBUY C MOJIOKEHUEM JTMHEHHON Me-
XaHWKH Pa3pyIIeHUs, XPYIIKOe pa3pyLIeHHe MPONCXO-
JUT, KoTJa KO3(GUIMEHT MHTEHCUBHOCTH HAampsiKe-
Huil K| B BeplIMHE TpELIMHBI PABEH WU HECKOJIBKO
MPEBBIMIAeT KpUTHYECKOe 3HaueHne Kic, Xxapakrepusy-
Ioliee BS3KOCTh pa3pylleHHs Mmarepuana. Mcnomb3ys
cBs3b K¢ ¢ KpUTHUECKUM HANpsHKEHUEM Of U JJIMHON
TpeuuHbl {, MOXKHO BBIBECTH COOTHOIIEHUE MeXTy Kic
u nmapamerpamu TK/I:

o =E,/~ml 2)
3aBUCHMOCTD HOPMaJIbHbIX HaHpH)KCHI/Iﬁ B

OKPECTHOCTU  BEPLINHBI
MOHO 3aI1MCaTh:

TPCUIMHbBI AHAJIUTUYCCKHU

o(r)=o~"?¢/2r (3)

VYpasuenue (3) cipaBeyuBO B OTPaHUYSHHOHN 00-
JIacTH BOJIM3M BepUIMHBI TpeuuHbl (1 << ). O0beau-
HUB (2) u (3) c kpuTepueM MeTo1a Touku (1), morydnm
(dbopMysy, CBSI3BIBAIOIIYIO0 L C MPOYHOCTHBIMU CBOW-
ctBamu K¢ u oo:

L=2|Eec @
T\ G,

B meroze inann 3¢ GeKTUBHOE HAMPSIKEHUE Olle-
HUBACTCA KaK OCPEAHCHHOC HANPS)KEHUE Ha HEKOTO-
poM paccrostiuu d 1o ornacHomy cedenuto. Kpurepnit
pa3pylueHus IPUHUMAET BUJI:

d
S :%J.Gé(r,9=0)dl’=co. (5)
0

Ucnonb3ys cBsA3b ¢ TMHEWHON MEXaHUKOM pa3py-
LIEHHsI, MOKHO OLEHUTH paccTosiHue d, Ha KOTOpOM
HEOOXOAMMO NPOBECTH ocpenHeHue. PaccmarpuBas
Cllydall JUIMHHOW TpemuHbI ¥ ucnois3ys (3), (5) npu-

BOAMTCS K (6):
. 2

E Eic

nt{ o,

=2L. (6)
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Takum 00pa3om, METO JINHUU MOXHO 3aIHCaTh B
BUJIE!
12t
—J.Gé(r,9=0)dr=c50 7
2L 3
I'paduyeckas WILTFOCTPALU METO/IA TUHUHU TPE/I-
CTaBJICHA Ha pHC. 2a.
Mero MIOMIAAN 3aKIIOYAaeTCsl B OCPEIHCHUHU

MaKCHMAJIbHBIX TJIABHBIX HANPSDKEHUN HA HEKOTOPOH
00J1acTH B OKPECTHOCTH HaJIpe3a:
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n/2 L
j jc, (6,r)rdrdo = o,
—n/20
IJIe 61 - MAaKCUMaJIbHOE TNIaBHOE HAIPsSDKEHHUE.
Ha mpakTuke peKOMEHIyeTCs HCIOJIb30BAThH IO-
JMYKPYTIIyI0 00JIACTh, ICHTPUPOBAHHYIO B TOYKE MaK-
CHUMaJIbHOTO HampspkeHus (puc. 20).
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Pucynox 2. I'pagpuueckas unnrocmpayusa memooa iuHuu (a)
u memoda niowaou (6) [2].

Takum oOpa3om, mapaMeTp pa3MEepHOCTH JTHHBI
L wucnonesyercs anst Bcex tpex metomoB TKII. Uc-
nonp3oBaHuio TK]I mis mporHo3upoBaHuUs pa3pylire-
HHS B METaJJIax MPU OJHOOCHOM Harpy>Ke€HHHU IOCBS-
meHb! pabdorsl [11, 12].

Beiiie ObIIO MOJAYEPKHYTO, YTO TPOLECC pa3py-
nreHus 001a1aeT coOCTBEHHOMN «CTPYKTypoit». Hapsamy
¢ mapametpom L B TK]] namu BBenmeH B padorax [13-
15] muneiinbii mapamerp R(l) u R(Il), mpexcrasimsiro-
IIUH TOJIUHY TOBEPXHOCTHOTO CIIOSI TBEPIOTO Tela,
BKJIrOuast Metaiibl. [ToBepxaocTHblit cinoii R(l) maercs
BbIpaxkeHUeM [ 14]:
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MosisipHblii 00beM, cM*/MOIb

B ypaBuenuu (9) Hy)KHO 3HATh OMH HapaMeTp —
MOJISIPHBIH 00BEM AIIEMEHTA METaJLIa WK COSTUHEHHUS,
KOTOpKIH paBeH v = M/p (M — MosipHas Macca, p — ee
IUIOTHOCTB). CXeMa MOBEPXHOCTHOTO CJIOS MOKa3aHa
Ha puc. 3a, a ero tomumua R(l) gast meramios d — ae-
MEHTOB TIpeJICTaBjeHa B Ta0I. 1.

TommuumHa ciost Ro y MeTaimna uMeeT BETHYUHY
npumepHo ot 0,01 M u npumepro mo 0,1 aM. Croit
9TOT XapaKTepU3YIOTCS TEM, YTO B HEM IPOHMCXOIST
pasmepHbie 3P PEeKTh Ha KBAHTOBOM YPOBHE, CPEIU KO-
TOPBIX BBLICNSAIOTCS JIByMEPHbBIE, OJJHOMEPHBIE U HYJIb-
MepHbIe CTPYKTYphI. K AByMEpPHBIM CTPYKTYpaM OTHO-
CSITCS yIBTPATOHKHUE TUICHKHU, K OJIHOMEPHBIM CTPYKTY-
paM — KBaHTOBBIC HUTH U MPOBOJIOKH, K HYJIbMEPHBIM
CTPYKTYPaM — KBAHTOBbIEC TOUKH M KPUCTAJLTUTHIL.

60

10 20 50 70 80

Pucynox 3. Cxemamuuecrkoe uzobpagicenue n08epXHOCMHO20 C105 (@), NEPUOOUHECKOe USMEHEHUE AMOMHO20
obvema 21emenmos (0).

90 Z
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Cuoii R(I) o6HapyskuBaeT pazmepHbie d3Qdektsl |1
poja, KOTOpBIC MIPUHAIJICKATH BCEM aTOMaM METallia.
3ech HAOIOIAIOTCS TAKUE SBJICHHS KaK PEJIAaKCAIMsI U
PEKOHCTPYKIIHS aTOMOB TOBEPXHOCTH. PazmepHsie 3¢-
tektsr |l poma HAOMFOMAIOTCS TONBKO B HAHOYACTHUIIAX
U B HAHOCTPYKTYpax.

Pasmep cnos R(Il) mMeer mpoTsHKEHHOCTH IO-
psaaka 9R. ImeHHO ¢ 3TOTO pasmepa (aza CTAaHOBHUTCS
00beMHOI M pa3MepHble d3QdeKTsl B 00beMHOH (ase
otcytcTByHOT. B cioe R(Il) HabnronaroTes pasmepHsie
a¢dexTs | posia 1 OHM CBSI3aHBI C KWHETUIECKUMU IPO-
LilecCaMHt B ONTHKE, MarHETU3ME U IPYTUX (PU3NIECKUX
SIBJICHUSIX.

Tab6muma 1.
Tosumaa noBepxHocTHoro cjosi R(1) d-meraanos Me

Me R(), am Me R(), am Me R(D), am

Cr 1,2 Al 1,7 Co 11

Ni 11 Fe 1,2 Mo 1,6

Ti 1,8 Ta 18 V 14

Zr 2,4 Hf 2,3 w 1,6

Cu 1,2 Nb 1,9 - -

OO0paTtumcs Tenepb K ypaBHEHUIO (4) U BBIYHCIUM
napametp L s cranm 40X, rae cofepikaHue xKenesa ~
97 % (cpaBuu ¢ Tabm. 1). s atoit cramu B [16] mpu T
=300 K npuenens! Bemuuunst: Kic = 3837 MIla mm*?,
6o = 6 = 564 MIla u o popmyne (4) — L = 1.3 105 m.
B pa6orax [17, 18] Hamu moOKa3aHo, YTO TOJIIMHA MO~
BepxHOCTHOTO ¢j10s1 R(l) paBHa [yIMHE HAHOTPEIIHHBL:
R(I) = Lam= 10° M/p. Tam se 1noKa3aHo, 4TO HAHOTpE-

T\ o,

VYpasuenue (10) ycTaHaBIMBaeT CBS3b MEXIY
YOpyTUMHE Xapaktepuctukamu Meramia Kic, og u mapa-
METpaMH €ro CTPYKTYpPHEI M, p, KOTOpBIE AKCIIEPIMEH-
TANBHO OTPEACITUTH HAMHOTO TIPOIIE.

Jlannas nHayunas cmamovs onyoOauKoO8aHA 6 pam-
KaX GbINOJHEHUs HAYYHOU NpOcpamMMbl NPOSPAMMHO-
yenesoeo gunancuposanus na 2021-2023 200v1 UPH
Ne BR1090150221 «Pa3pabomka mexnono2uu 3auyum-
HbIX HOKPLIMULL NOBEPXHOCHEN B0OPYIHCEHUSL U BOEHHOU
MEXHUKYU 05l 3AWUMbl OM ASPECCUBHBIX PAKMOPOos
oKpydicaloujeli cpedvl U YCA08ULL dKCHayamayuuy (uc-
credosanue punancupyemcs Komumemom nayxu Mu-
HUCMepcmea HayKu u evicuie2o obpasoeanus Pecnyo-
auxu Kazaxcman).
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Students’ personality development refers to enhancing their social and emotional well-being, developing their
communication and interpersonal skills, and preparing them for future academic and career responsibilities.

The thinking process of the students influences their personal development, too. In this article critical, creative
thinking, reasoning process was analyzed according to literature materials. Creative thinking steps and learning
approach were examined, and the positive relationship find out between academic achievement and learning ap-
proach of students. The previous researches let us determine relation and affect between academic achievement
and student personal development. This study can help the teachers, the researchers and school administrators who

are working with students’ groups.

Keywords: thinking style, reasoning, critical and creative thinking, learning approach, student development.

Thinking involves manipulating and transforming
information in memory. We think to form concepts,
reason, think critically, make decisions, think crea-
tively, and solve problems. Students can think about
concrete things, such as a vacation at the beach or how
to win at a video game, or about more abstract subjects,
such as the meaning of freedom or identity. They can
think about the past, such as what happened to them last
month, or about the future, such as what their life will
be like in the year2020.

Reasoning - Reasoning is logical thinking that
uses induction and deduction to reach a conclusion.

Inductive Reasoning - Reasoning from the specific
to the general is inductive reasoning. It consists of
drawing conclusions (forming concepts) about all
members of a category based on observing only some
of its members (Goswami, 2011; Heit, 2008). Re-
searchers have found that inductive-reasoning skill is
often a good predictor of academic achievement (Kin-
shuk & McNab, 2006). What are some examples of the
use of inductive reasoning in classrooms?

When a student in English class reads only a few
Emily Dickinson poems and is asked to draw conclu-
sions from them about the general nature of Dickin-
son’s poems, inductive reasoning is being requested.
When a student is asked whether a concept in a math
class applies to other contexts, such as business or sci-
ence, again, inductive reasoning is being called for.

Educational psychology research is inductive
when it studies a sample of participants to draw conclu-
sions about the population from which the sample is
drawn. It is also inductive in that scientists rarely take
a single study as strong enough evidence to reach a con-
clusion about a topic, instead requiring a number of
studies on the same topic to have more confidence in a
conclusion. Indeed, an important aspect of inductive
reasoning is repeated observation. Through repeated

observation, information about similar experiences ac-
cumulates to the point that a repetitive pattern can be
detected and a more accurate conclusion drawn about
it. To study this aspect of inductive reasoning, research-
ers have examined whether inductive inferences are
justified based on evidence about a single instance of
two co-occurring events (Kuhn, Katz, & Dean, 2004).
When two events occur together in time and space, we
oft en conclude that one has caused the other, despite
the possibility that other factors are involved. For ex-
ample, a parent might conclude, “Harry is a bad influ-
ence on my daughter; Sharon didn’t drink before she
met him.” The boy might be the cause, but the event
may have been a coincidence. Of course, if there is re-
peated evidence (for example, every girl Harry has ever
gone out with develops a drinking problem), then the
argument becomes more persuasive. Consider also a
child who observes a black snake and concludes, “All
snakes are black.” The child’s cousin sends him an e-
mail about a pet snake she recently bought, and he con-
cludes that the pet snake must be black. However, he
clearly has not observed all of the snakes in the world—
actually, only one in this case—so he has seen only a
small sample of the world’s snake population. Of
course, he would be forced to change his mind if he saw
a gray snake or a white snake. The conclusions drawn
as a result of inductive reasoning are never finally cer-
tain, only more or less probable. But induction can pro-
vide conclusive negative results—for example, seeing
a yellow snake proves that the assertion “All snakes are
black” is false. As just stated, inductive conclusions are
never entirely certain—that is, they may be inconclu-
sive. An inductive conclusion may be very likely, but
there always is a chance that it is wrong, just as a sam-
ple does not perfectly represent its population (Kuhn,
2009). Teachers can help students improve their induc-
tive reasoning by encouraging them to consider that the
conclusion they reach depends on the quality and the
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quantity of the information available. Students often
overstate a conclusion, making it more definitive than
the evidence indicates. Let’s now consider another as-
pect of inductive reasoning: it is basic to analogies.

An analogy is a correspondence between other-
wise dissimilar things. Analogies can with already
learned concepts. One type of analogy involves formal
reasoning and has four parts, with the relation between
the first two parts being the same as, or very similar to,
the relation between the last two. For example, solve
this analogy: Beethoven is to music as Picasso isto . To
answer correctly (“art”), you had to induce the relation
between Beethoven and music (the former created the
latter) and apply this relationship to Picasso (what did
he create?). How good are children and adolescents at
inductive reasoning? Adolescents are better at many as-
pects of inductive reasoning than are children, includ-
ing analogies and false inclusion when generalizing
from a single event, but not as good as young adults
(Kuhn, 2009).

Deductive Reasoning - In contrast to inductive rea-
soning, deductive reasoning is reasoning from the gen-
eral to the specific. When you solve puzzles or riddles,
you are engaging in deductive reasoning. When you
learn about a general rule and then understand how it
applies in some situations but not others, you are en-
gaging in deductive reasoning (Goswami, 2011; John-
son-Laird, 2008). Deductive reasoning is always cer-
tain in the sense that if the initial rules or assumptions
are true, then the conclusion will be correct (Ricco,
2011).

When educators and psychologists use theories
and intuitions to make predictions, then evaluate these
predictions by making further observations, they are us-
ing deductive reasoning.

Many aspects of deductive reasoning have been
studied, including the occasions when knowledge and
reasoning conflict. During adolescence, individuals are
increasingly able to reason deductively even when the
premises being reasoned about are false (Kuhn, 2009).
Consider this deductive inference problem: All basket-
ball players are motorcycle drivers. All motorcycle
drivers are women. Assuming that these two statements
are true, decide if the following statement is true or
false: All basketball players are women.

Children rarely realize that such conclusions are
valid deductions from the premises. From early adoles-
cence through early adulthood, individuals improve in
their ability to make accurate conclusions when
knowledge and reasoning conflict. That is, they can
“reason independently of the truth status of the prem-
ises” (Kuhn & Franklin, 2006).

Critical thinking - Currently, there is considerable
interest in critical thinking among psychologists and
educators, although it is not an entirely new idea (As-
saf, 2009; Bensley & others, 2010). Critical thinking
involves thinking reflectively and productively and
evaluating the evidence. Many of the “Reflect” ques-
tions that appear in every section of this book call for
critical thinking.

Mindfulness - According to Ellen Langer (1997,
2005), mindfulness is a key to critical thinking. Mind-

fulness means being alert, mentally present, and cogni-
tively flexible while going through life’s everyday ac-
tivities and tasks. Mindful students maintain an active
awareness of the circumstances in their lives. Mindful
students create new ideas, are open to new information,
and are aware of more than one perspective. In contrast,
mindless students are entrapped in old ideas, engage in
automatic behavior, and operate from a single perspec-
tive. Mindless students accept what they read or hear
without questioning the accuracy of the information.
Mindless students become trapped in rigid mind-
sets, not taking into account possible variations in con-
texts and perspectives. Langer emphasizes that asking
good questions is an important ingredient of mindful
thinking. She also stresses that it is important to focus
on the process of learning rather than the outcome. For
example, Trisha didn’t do well on her math test earlier
this week. All she can think about is how poorly she
did. If she were engaging in mindfulness, Trisha would
evaluate why she did so poorly and think about what
changes she could adopt to do better on the next test.

Creative thinking- An important aspect of thinking
is to be able to think creatively (Beghetto & Kaufman,
2010; Sternberg, 2009, 2010a,b). Creativity is the abil-
ity to think about something in novel and unusual ways
and come up with unique solutions to problems.

J. P. Guilford (1967) distinguished between con-
vergent thinking, which produces one correct answer
and is characteristic of the kind of thinking required on
conventional intelligence tests, and divergent thinking,
which produces many answers to the same question and
is more characteristic of creativity. For example, a typ-
ical convergent item on a conventional intelligence test
is, “How many quarters will you get in return for 60
dimes?” The question has only one right answer. In
contrast, divergent questions have many possible an-
swers. For example, consider these questions: “What
image comes to mind when you sit alone in a dark
room?” and “What are some unique uses for a paper
clip?”. Are intelligence and creativity related? Alt-
hough most creative students are quite intelligent (as
measured by high scores on conventional intelligence
tests), in other respects the reverse is not necessarily
true. Many highly intelligent students are not very cre-
ative (Kaufman & Sternberg, 2010; Sternberg, 2009,
2010).

Steps in the Creative Process - The creative pro-
cess is oft en described as a five-step sequence:

1. Preparation. Students become immersed in a
problem issue that interests them and their curiosity is
aroused.

2. Incubation. Students churn ideas around in their
head, a point at which they are likely to make some un-
usual connections in their thinking.

3. Insight. Students experience the “Aha!” mo-
ment when all pieces of the puzzle seem to fit together.

4. Evaluation. Now students must decide whether
the idea is valuable and worth pursuing. They need to
think, “Is the idea novel or is it obvious?”

5. Elaboration. This final step often covers the
longest span of time and involves the hardest work.
This step is what famous twentieth-century American
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inventor Thomas Edison was thinking about when he
said that creativity is 1 percent inspiration and 99 per-
cent perspiration.

Mihaly Csikszentmihalyi (1996) argues that this
five-step sequence provides a helpful framework for
thinking about how to develop creative ideas. However,
he emphasizes that creative people don’t always go
through the steps in a linear sequence. For example,
elaboration is often interrupted by periods of incuba-
tion. Fresh insights may appear during incubation, eval-
uation, and elaboration. And insight might take years or
only a few hours. Sometimes the creative idea consists
of one deep insight. At other times, it is a series of small
insights.

Cognitive skills and learning approach of students
have special effect on their personal development.

Learning approach

The learning approach refers to the understanding
and meaning of the students’ learning experience,
which is associated with personal (cognitive, affective,
and interpersonal) and environmental factors (educa-
tional goals, content, methods, materials, resources)
that influence and affect the academic processes and
outcomes (Marton F., Saljo R., 1976). Knowing the
type of approach students prefer and adopt, allows us to
understand how students relate to learning tasks, in or-
der to promote the understanding of individual variabil-
ity at the study level (Paulo M, 2020). Marton and Saljo
identified two contrasting approaches: a surface ap-
proach and a deep approach to learning (Marton F.,
Saljo R., 1976; Duarte A.M. ,2002).

The deep approach is characterized by the stu-
dent’s underlying guiding intention to maximize intel-
lectual understanding and extract meaning from the
task, i.e., it presupposes the existence of intrinsic moti-
vation. The student seeks to understand and establish
relationships between concepts, generalize learning to
new concepts, and different situations. Students who
take this approach have an active interest in the themes
and use logic to understand the concepts (Paulo M,
2020).

The surface approach is characterized by the exist-
ence of extrinsic task-oriented motivation and a super-
ficial strategy. This approach is characterized by me-
chanical and reproductive learning, using the memori-
zation of content, with low commitment and effort on
the part of the student, with minimal time spent, but
with anxiety to face demanding learning tasks. Surface
motivation is considered instrumental, and the stu-
dent’s goal is to learn the minimum necessary to fulfill
what is required, pass the exam, and avoid failures
(Paulo M, 2020).

Overall, existing studies suggest a significant and
positive relationship between the deep learning ap-
proach and academic achievement (Paulo M, 2020).
Although there are several studies on the coexistence of
the two learning approaches, as well as the prominence
of each other, the results are inconsistent or have small
effects and, therefore, cannot be generalized for all con-
texts (Diseth A, 2003). This is mainly due to cultural,
social, and contextual/learning environment factors.

Regarding personality and academic performance,
based on the Big Five Model, studies show that agree-
ableness and openness to experience are positively as-
sociated with motivation for achievement, more effec-
tive involvement in educational experiences, and a
deeper approach to learning (Chen C., Zhang
L.F.,2011). Conscientiousness is associated with
greater objective orientation (Komarraju M., Karau
S.J., Schmeck R.R., Avdic A., 2011) and extroversion
with mastery, approximation, and performance objec-
tives (Kember D., Biggs J., Leung D.Y.P.,2004). Neu-
roticism is associated with the avoidance of academic
motivation (suggesting that students avoid aspects of
academic life) and with a surface learning approach
(Duarte A.M, 2007).

Recently, Moreira et al., based on the Psychobio-
logical Model of Personality, used a person-centered
approach to assess the relationship between personality
profiles and students’ preferred approach to learning.
Paulo M. found two profiles, one defined by less nov-
elty seeking, greater reward dependence, and persis-
tence that they labeled as “steady” profile, and the sec-
ond was defined by greater novelty seeking, less reward
dependence, and persistence, which was labeled as
“disinhibit” profile (Paulo M, 2020). The results sug-
gest that students with a “steady” temperament showed
a preference for the deep approach to learning. Students
with high character coherence also had this preference.
A temperament profile-by-character profile interaction
was crucial for understanding students’ preferred ap-
proach to learning, and implies that adaptive learning
approaches result from an integration of the main learn-
ing and memory systems, as measured by the Junior
Temperament and Character Inventory (JTCI) (Paulo
M, 2020).

Conclusions

The results improve the understanding of the dif-
ferential thinking process, type of learning approach,
and academic performance. Understanding that person-
ality is the strongest predictor of thinking process, crit-
ical and creative thinking abilities, after controlling the
type of learning approach and the thinking style, in-
forms school administration that it is essential to en-
courage personality development in adolescents to im-
prove thinking skills.
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From the perspective of health institutions, researchers may have different approaches to the concept of stra-
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Mintzberg’s usage of strategic management in connection with planning, maneuvering, behavioral pattern, vision,

and environmental positioning.
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Introduction

Based on correct data, if a health institution aims
to enlarge its enterprise in health tourism sector through
spending millions of dollars to launch a new operation
unit or increase its capacity utilization rate, we can ar-
gue that this company follows a correct strategy. On the
other hand, if we see many ads for sale for health insti-
tutions in a metropolitan city and if numerous contracts
between health institutions and social security system
are terminated, then we can presume that these health
institutions cannot understand the society’s health
needs, cannot calculate their costs correctly, do not use
competition analysis method, cannot comprehend the
country’s health policies, that is, they do not develop
correct strategies.

Health institutions operate in a dynamic and
changing environment. Change in society’s health
needs and expectations, rise in service costs, extension
of social security system’s savings measures, and inten-
sification of competition in health sector oblige hospi-
tals and other health institutions to set up and apply
strategic management methods.

Purpose of the study

The aim of this study is to investigate the concept
of strategic management in a comprehensive manner.
We try to determine what the concept of strategic man-
agement implies for health institutions. For this pur-
pose, we review how different researchers studying
health institutions conceptualize strategic management.
Based on this review, we try to explain the concepts
such as external environment, future orientation, strate-
gic management as a process, and core capabilities of
health institutions.

We pay close attention to in what contexts Henry
Mintzberg use the concept of strategic management and
what the concept of strategic management implies as a
plan, as a maneuvering approach, as a perspective, as a
behavioral pattern, and as an environmental position-
ing. The study has been enriched by centering the dis-
cussion on Miles and Snow’s strategic behavioral pat-
terns approach.

Methodology

As a first step we conduct an intensive review of
the literature in line with the purpose of the study.
Based on the literature review, we assess the concept of
strategy from the perspective of health institutions.

Conceptual franework

Strategic management

Why do some hospitals grow while some close or
do not grow? Why do some hospitals expand their mar-
ket share while others lose their market share? Why do
some hospitals prefer to serve to private patients while
others accept the patients subsidized by social security
system. Why do some hospitals charge government set
200% contribution margin while others charge lesser
contributions or do not charge any contributions at all?
Why do some hospitals provide services such as MR or
Tomography while other outsource these services? We
can look for the answers to these questions in the strat-
egies hospitals design and apply. Success and fail are
not rassal outcomes; they are the results of planned and
applied strategies.

Strategy is one of the mostly used concepts in
daily language. We frequently hear utterances such as:
a student- “T have made a strategic error in the exam by
starting with verbal questions”; a real estate agent-
“The house is very strategically located because it is
quite close to business center”; and a teacher- “Today’s
subject is the most strategic part of our course”. The
concept of strategy used in the daily langue may have
very different meanings by referring to “very im-
portant”, “critical”, “action plan”, or “roadmap” (Mac-
Millan and Tampoe, 2001: 12).

Table 1 provides different definitions of strategy
concept. When we review these definitions, we can in-
fer that the common feature is the fact that it refers to
design focused on environment including decisions and
actions aimed at attaining competitive advantage. Alt-
hough the concept of competitions is commonly
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thought to be the main notion in the private health in-
stitutions, there is fierce competition in the health sec-
tor between public and private institutions both in Tur-
key and globally. For example, there has been a sharp
decline in the number of patients transferred from pub-
lic hospitals to private hospitals since 2005 when per-
formance-based payment system put in effect at the

Health Ministry’ hospitals. Furthermore, there has been
significant improvement in the infrastructures of public
hospitals in order to provide patient comfort similar to
private hospitals, such as tv, refrigerator, air-condition-
ing, and bathroom, similar to private hospitals.

Table 1.

Definitions of Strategy

Authors Definitions
Henry
(1987)

Michael Porter (1996)

Mintzberg

Strategy may have different meanings such as plan, maneuver, behavior,
perspective, and environmental positioning.
Strategy is the set of activities providing an institution with a unique and

value creating position [in a competitive environment]*.

Ansoff (1965)

Strategy is the decision rule guided by product/market, growth perfor-

mance, competitive advantage, and synergy.

Luke, Walston, Plum-
mer, (2004: 15)

Kenneth
(1980: 18-19)

Andrews

Strategy is the set of core concepts and ideas utilized by a health institution
to establish and sustain its competitive advantage.

Strategy is the set of decisions, comprising [a health institution’s]* pur-
pose, target, and aim; and plans and policies to achieve these targets, to define

which services to provide to construct organization structure from an economic
and social perspective, and lead [the health institution] to respond to the expec-
tations of stakeholders (shareholders, employees, customer (patients) and the

society).

* Statements in square brackets are those of the author.

We provide a brief description of the concepts
presented in Table 1.

External Environment

Health institutions do not operate in an isolation
from their existence external environment. Every they
face the consequences of external factors. These conse-
guences may either be subversive or beneficial for the
health institutions. For instance, while a rise in ex-
change rates generate damaging financial results for the
health institutions which borrow and hold debt in for-
eign currency, it generates advantages for the health in-
stitutions operating in health tourism or providing
health services for foreign patients in collaboration
with international insurance institutions. Hence, strate-
gic management focuses on external environment.
Constantly emerging external changes create uncer-
tainty, which in turn harbor both opportunities as well
as risks for the health institutions. A health institution
will be able to survive and achieve its goals to the extent
that it takes the advantage of opportunities and escapes
from threats. Consequently, strategies employed by
health institutions must be compatible with external en-
vironment and must constantly be improved.

Future Orientation

Strategic management is shaping the future of the
health institution today. Strategic management com-
prises both mission and visions of health institutions as
well as determination of targets and aims to be attained.
Strategic management is deciding where the health in-
stitution will be in the future. In simpler terms, strategic
management is to establish a link between the present
and the future, and to construct the future from today.

Recurrent Process

Strategic management is a cycle of interrelated ac-
tivities (stages). As external and internal environmental
conditions continuously change, the health institution
must respond competently to these developments. Stra-
tegic management is a process that includes more than
one stage. Strategic management begins with the anal-
ysis of external environment, but does not end with
strategic audit stage, rather it is a series of activities in-
volving reanalysis of external environment.

Core (Unique) Capabilities

There are core (unique) capabilities that make a
health institution different from other health institu-
tions. The existence of these core capabilities gives the
health institution a different identity and facilitates it to
gain competitive advantage against its competitors. The
concept core capability was first used by Prahalad and
Hamel (1990). Core capability refers specifically to the
institutional (joint) learning process that enables the
synchronization and integration of different production
capabilities. For example, a hospital may specialize in
organ transplantation or gene therapy more than other
health institutions and may have health personnel
(knowledge, skills) and technological opportunities to
provide these services. This aspect of the hospital con-
stitutes its core capability; as Prahalad and Hamel
stated, it functions as a gateway that prepares institu-
tions for the future. Core capability comprises the ex-
istence of basic talent, knowledge, skills, and technol-
ogy, as well as the institutional processes related to
their transformation into services. Core capabilities
have three basic features (Prahalad and Hamel, 1990):

1. Core capabilities contribute significantly to
the perceived user benefits (for example, patient satis-
faction, effectiveness of treatment, cost of treatment) in
using the service or product.
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2. Core capabilities are hard for competitors to
imitate. A healthcare institution can develop a new
treatment method with an in-house development strat-
egy. Since the rival health institutions do not have the
opportunity to implement this new method yet, the
health institution will increase its competitiveness.

3. Core capabilities expands the health institu-
tion’s potential to serve to a wider area. For instance, a
health center with very successful in in vitro fertiliza-
tion records can attract patients not only from local area
but also from different regions and therefore, can raise
its market share by expanding population it serves.

Developing core capabilities is not an easy pro-
cess. To develop core capabilities, hospitals should fo-
cus on research and development activities and invest
in medical technology.

Competitive Advantage

There is an intense competition among health in-
stitutions in both public and private sectors. Health in-
stitutions attempt to attain competitive advantage in or-
der to prevent the destructive effects of competition.
Competitive advantage can be described as the rise in
market power or marketing gains as a consequence of
the health institution’ usage of its resources and capa-
bilities-based strategies (Luke, Walston, and Plummer,
18). Market power refers to the level of protection of a
healthcare institution from the threats of its competi-
tors. Examples of activities undertaken to contribute to
market power and increase the number of patients or to

prevent current patients from choosing other hospitals
are hospitals’ offerings of free cafeteria, free check-up
services, and free transportation for patients requiring
dialysis services. The main objective in these kinds of
activities is to gain competitive advantage. Improve-
ment in the market of power of a healthcare institution
points to increasing competitive advantage.

Stakeholders (Strategic Groups)

Stakeholder or strategic groups refer to hospital
owner/owners, board of directors, shareholders, firms
(such as medical equipment providers), public institu-
tions (such as Health Ministry and Social Security In-
stitution), and competitive health institutions.

Strategic management is a process for determining
and meeting the expectations, needs, interests, desires
and roles of these individuals, groups and institutions
that may affect the performance of the health institution
positively or negatively (Freeman, 1984: 24-25).

Mintzberg and 5P

Henry Mintzberg (1987) argues that the concept of
strategy is used in five different senses. According to
the author, strategy as a concept comprises the follow-
ing meanings as given in Figure 1.

= Plan

= Pattern (Behavioral Form)

= Ploy (Maneuver)

= Positioning (Environmental Positioning)

= Perspective

Strategy

Figure 1. Different Meanings of the Strategy Concept

1. Strategy as a Plan

Strategy as a plan is the pre-decision of what,
where, how, and when to do to achieve a desired out-
come. In this respect, plans are road maps prepared de-
liberately and, in a goal-oriented manner before taking
actions. Strategy as a plan is to specify the long-term
goals and objectives of the health institution and deter-
mine what needs to be done (activities) and what re-
sources (inputs) needed to achieve these goals and ob-
jectives. Strategy as plan is sometimes used synony-
mously with strategic management; however, it can be
said that strategic planning has a narrower content than
the concept of strategic management. Strategic man-
agement is a dynamic process, comprising strategic

planning as a key constituent. A strategic plan is essen-
tially a draft, or a documentation. On the other hand,
strategic management incorporates the operational pro-
cesses that include putting the plans into practice, eval-
uating the performance results, and making the neces-
sary corrections.

2. Strategy as a Pattern (Behavioral Form)

Strategy is seen as a system of thought that reveals
where the health institution is aimed to be in the future.
Strategy as a behavioral form should not be perceived
as a mere idea or concept, but as a set of activities re-
lated to the transformation of that thought into a prod-
uct. Strategy as a behavioral form is the resulting co-
herences or regularities of business behavior.
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Consistency in observed in behaviors may not re-
sult from the implementation of a plan; that is, strategy
emerges not as a result of planning, but also with be-
haviors that have certain forms.

That is, strategy is not a random behavior, but a
similar pattern that appears in a sequence of behaviors.
Strategy in this respect is seen as consistency in behav-
iors, regardless of a plan; that is, strategy is not a long-
term stereotyped (planned) concept based on technical
analysis, on the contrary, it is a dynamic process. Strat-
egy as plan and behavioral form are not mutually ex-
clusive viewpoints, rather they are in interaction with
each other. Strategy as a plan reflects the general ex-
pectations, designs, and intentions of top management.
In this sense, strategy as a plan refers to the procedures
that are intended to be employed. However, it is often
not possible to fully implement the designed strategies.
For example, the senior management (board of direc-
tors) of a hospital may intend to provide physical ther-
apy and organ transplantation services in order to ena-
ble the hospital to grow.

To achieve this goal, groundworks such as new
practice offices, physical therapy — rehabilitation unit,
EEG unit, tissue typing laboratory, setting up a new op-
erating room and finding a team of experienced medical
personnel (physical therapist, general surgeon) will
need to be carried out. It may not always be possible to
effectively accomplish all these activities designed on
paper. For instance, the hospital may easily realize its
intention to provide organ transplantation services,
while it may not have sufficient financial resources to
purchase the necessary equipment for the physical ther-
apy unit, or it may have problems in hiring required
number of physical therapists or physiotherapists. For
these reasons, the hospital may only realize a portion of
its growth strategy through providing organ transplan-
tation and physical therapy services. As can be seen
from Figure 2, the realized strategies may not always
be the intended strategies.

Intended Strategy

Unimplementable Strategy

Conscious Strategy

Implemented Strategy

Spontaneous Strategy

Figure 2. Types of Strategy

As can be seen from Figure 2, intended and imple-
mented strategies may not be the same. Some of the in-
tended strategies are discarded as unimplementable
strategies, while implemented strategies are entitled as
conscious strategies (Mintzberg, 1987;
Mintzberg,1987a). An example of intended strategy
which turns out to be unimplementable is the Heath
Ministry’s revoking of hospitals’ licenses for organ
transplantation. It is witnessed that the strategies of
heart and organ transplantation service providing hos-
pitals’ strategies turn out to be unimplementable as a
due to environmental factors. Although some the hos-
pitals are very successful in heart transplantation, their
strategies end up unimplementable because of the fol-
lowing reasons:

a. lack of sufficient demand and/or the inability to
provide sufficient organs even if
there is sufficient demand, and

b. decision enacted by the 4th paragraph of the
28th article of the Organ Transplantation Centers Di-

rective published by the Health Ministry in 2012 to re-
voke the operation license of the health centers that
have performed less than three transplants in the previ-
ous year.

Implemented strategy partly includes the intended
(planned) strategy, but it also covers the spontaneously
developed strategy. Strategy in terms of behavioral
form refers to spontaneously generated strategies.
Spontaneous strategies are designed and implemented
when a new opportunity or threat is perceived in the
environment. Spontaneous strategies can also be en-
countered during the implementation of the strategy de-
termined (intended) by the top management.

For example, the hospital may encounter problems
in establishing the organ transplant center, in terms of
licensing and importing equipment, and different strat-
egies may need to be implemented to overcome these
obstacles. On the other hand, Spontaneous strategies
are usually decided and implemented by middle- and
low-level managers.

3. Strategy as a Ploy (Maneuver)
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The strategy can also be viewed as maneuvers
against competing healthcare institutions. A health in-
stitution may engage in activities that differ from its
true purpose to influence and deter its competitors. For
example, a hospital receiving information regarding an
attempt to open a new hospital in the same city may try
to influence and discourage its potential competitor
from investing by announcing that it has decided to ex-
pand its capacity. The main purpose here is not to ex-
pand the capacity of the health institution, but to pre-
vent the opening of a rival health institution. Strategy
as a maneuver also aims to misinform and mislead the
opponents.

4. Strategy as (Environmental) Positioning

The concept of strategy is also the determination
of the position of a health institution in its environment.
Health institutions, which are in a dynamic, changing,
and competitive environment, are constantly under the
influence of environmental factors. Environmental fac-
tors create both threats (such as increased competition
and implementation of SSI's price limitation policy)
and opportunities (innovative treatment methods and
changes in disease occurrence and commonness) for
health institutions. The success of the healthcare insti-
tution largely depends on its protection from these en-
vironmental threats as well as its ability to take ad-
vantage of environmental opportunities. Furthermore,
the strategy as a positioning provides a link between the
health institution and its environment. The strategy as a
positioning is in essence to determine the place of the
health institution in the competitive environment. It is
because the competition in the health industry is not
only limited to the level of rivalry between similar
health institutions (for example, two hospitals in the
same district or businesses selling medical supplies),
but also under the influence of forces affecting most of
the segments in the sector.

Strategy as positioning aims to raise the healthcare
institution to a position that will allow it to be protected
from the destructive effects of competition in the indus-
try and to gain competitive advantage. However, strat-
egy as a positioning is not only about competition and
gaining an edge over competing health institutions. It is
also collaborating or cooperating with competing
health institutions. For instance, two competing private
hospitals, instead of opening separate magnetic reso-
nance and computed tomography units, may partner in
creating these units for financial and operational rea-
sons.

5. Strategy as Perspective

While the strategy as a positioning is related to the
external environment, as a perspective it is oriented to-
wards the internal environment of the health institution.
However, the strategy as a perspective is not com-
pletely unconcerned with the external environment, ra-
ther it relates to the form designing how external envi-
ronment is perceived. While some managers of health
institutions tend to follow and use new and innovative
technologies, some managers may take the environ-
ment as a static system and therefore not see and the
important developments. The reason behind this differ-
ence of opinion between these two types of managers
is the dissimilar perspectives about the environment.

That is, strategy as a perspective is a product of manag-
ers' mental designs or deep-rooted thinking and percep-
tion of the world and, just in case of a person, it reflects
the personality traits of the health institution. There-
fore, strategy as a perspective can also be seen as shared
"common wisdom" in the minds of managers who de-
velop the strategy.

Miles and snow’s strategic behavior typologies

Raymond E. Miles and Charles C. Snow, pioneer-
ing scientists in the field of strategic management, fo-
cused on the relationship between institution (organiza-
tion) and its environment and sought answers to the fol-
lowing questions (Miles and Snow, 2003: 4):

e Why and to what extent do the strategies, or-
ganizational structures, and processes of organizations
in the same industry differ?

e What is the relationship between an institu-
tion's strategy and its organizational structure and pro-
cesses?

e How do institutions react to the changing en-
vironment? Is there a widely apparent common institu-
tional behavior within an industry?

e Are an organization's strategy, structure, and
processes compatible with environmental conditions?

To determine the relationship between environ-
ment and institutions and institutions” common behav-
iors in adapting to their environments, Miles and Snow
conducted research in businesses in four sectors,
namely book printing and publishing, electronics, hos-
pital, and food production. According to Miles and
Snow, achieving harmony between the institution and
the environment is a highly dynamic process. The au-
thors define this dynamic process as adaptive cycle.
The adaptive cycle process is related to three basic sets
of problems that managers face and must solve.

These sets problems, occurring simultaneously,
can be examined in a logical order as given in figure 3:

1. Entrepreneurial Problems

Entrepreneurship-related problems often arise in
newly established and thriving organizations and in the
organizations that have experienced a crisis recently.
The following questions are examples of this set of
problems:

- Which services will be produced and supplied?

-Who will benefit from these services?

-What is the target market or market segment?

After determining the services to be supplied and
the target market or market segment, process of decid-
ing on the channels of supply how becomes important.
Choice of the channels for service supply is at the heart
of the engineering problem.

2. Engineering Problems

Engineering problems relate to the entrepreneurs’
decision process for choosing the service supply chan-
nels. At this stage, the input, output, and supply pro-
cesses of the institution are designed.

3. Managerial Problems

Managerial problems are related to eliminating the
uncertainties faced by the organization. Institutional
uncertainties are usually deviations or irregularities that
arise during the execution of solutions to problems of
interest in the entrepreneurial and engineering phase.
Managers are responsible from efficient and smooth
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execution of corporate activities. In the words of Miles
and Snow, managers try to ensure stability and ration-
ality in the corporate system. For this purpose, manag-
ers perform executive activities such as changing the
organizational structure of the health institution and re-
designing the service provision processes. Managers

not only solve concurrently emerging problems, but
also inspire the entrepreneur(s) by following the inno-
vations that prepare the institution for the future. Lead
steer

MANAGERIAL
PROBLEMS

Deciding on innovation areas
and desining sturctures and
processes.

ENTREPRENEURIAL
PROBLEMS

Which products to
produce and which
markets to supply?

ENGINEERING
PROBLEMS

Deciding on service
production and supply
technologies.

Figure 3. Main Problems that Managers Encounter and Have to Solve

We can explain adaptive cycle through a simple
example:

-An entrepreneur may develop a project to estab-
lish a new dermatology clinic to provide service for
high income segment of the market. This is the Entre-
preneur Stage.

-In line with the entrepreneurial decision, a team
of experts from hospital's medical services and finance
marketing departments begins to plan building setting,
determine required medical equipment, how to hire
specialist personnel, and calculate expected cost. The
necessary space for the dermatology clinic may be cre-
ated through reconstruction and renovations in the hos-
pital building. Then dermatology equipment is pur-
chased, and medical personnel are employed. This is
the Engineering Stage.

-The managers responsible for the dermatology
clinic design the working guidelines for the tasks such
as making appointments, welcoming the patients, and
treatment and follow up visits. They also determine the
working principles and schedules of the personnel. That
is, they form the organizational structure of the derma-
tology clinic. Furthermore, at this phase the hospital’
organizational structure is redesigned. This is the Man-
agerial Stage.

After the clinic becomes operational, the manag-
ers also try to resolve the problems such complaints
from the patients for long queues, and decreased patient

satisfaction. Managers' response to the problems en-
countered in the service delivery process reflects the re-
flective aspect of the managerial problems. By review-
ing the suggestions and requests from the patients, the
managers can prepare proposals for the senior manage-
ment. New services such phototherapy, and the cos-
metology unit are examples of such proposals. Such
proposals by the managers may encourage the entrepre-
neur to seek innovative areas and services.

Miles and Snow, based on the adaptive cycle
model described above, examine the behavioral pat-
terns (strategies) developed by organizations to adapt
to the environment. According to the authors, since
their environmental conditions are not similar (for ex-
ample, each organization has a different product market
or market segment that it serves), the strategies that or-
ganizations follow will not be the same.

However, when the institutions competing in the
same sector are examined, some common points can be
discovered in their structures, technologies they adapt,
process and strategies they follow (Miles and Snow,
2003: 29).

Based on these commonalities, Miles and Snow
divide the organizations into four groups according to
their preferred strategies to adapt to the environment:
defenders, prospectors, analyzers, and reactors. We
briefly examine the basic features of these strategies be-
low (Miles and Snow, 2003; Swayne, Duncan, and
Ginter, 2006; and Schulz and Johnson, 1990).
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1. Defenders: Defenders are organizations that
operate in a relatively stable environment and often of-
fer limited types of services. Health institutions that im-
plement a defense strategy supply to a narrow market
and try to better serve the market (market penetration
strategy) with their existing products. Such health insti-
tutions do not always search for growth opportunities
and do not easily change their existing structure, tech-
nology, and strategies. Health institutions having a de-
fense strategy give more importance to the improve-
ment of the service delivery process and the efficiency
(operational efficiency) in the service delivery. In other
words, cost-effective service supply is the primary goal
for these institutions.

Because they provide cost-effective services,
these health institutions are very successful in price
competition (Swayne, Duncan, and Ginter, 2006: 260).

2. Prospectors: Prospectors are health institutions
that seek out new opportunities in the health sector and
are constantly renewing and developing new services
(Miles and Snow, 2003:29; Swayne, Duncan, and
Ginter, 2006:260). Such health institutions generally
operate in a changing environment. Health organiza-
tions adopting a pioneering strategy lead change and
create uncertainty for their competitors. In addition to
offering new services and entering new markets, these
health institutions may sometimes follow downsizing
strategies. As prospectors tend to gain competitive ad-
vantage through service development and innovation,
they do not work as efficiently as health organizations
that follow a defense strategy.

3. Analyzers: Analyzers are health institutions
that follow partly prospective and partly defensive

strategies. With these aspects, analyzers try to maintain
a balance between change and stability. While focusing
on efficiency in service delivery, by monitoring the
changes in their environments, health institutions im-
plementing analyzer strategy also try to develop new
services, offer promising services developed by their
competitors, and enter new markets (for example,
opening a new hospital in another city). Like defenders,
analyzers also focus on market penetration and price
competition in the service areas in which they have
competitive advantages (for example, in vitro fertiliza-
tion).

4. Reactors: Reactors are health institutions that
do not have strategies with distinctive features similar
to the ones outlined above. Although such health insti-
tutions are aware of environmental changes and trends,
they are not successful in adapting to the environment.
Because of failing to monitor environmental changes,
reactive health institutions often have to deal with
threats, and therefore, they are not very effective in
spotting environmental opportunities. As it can be un-
derstood, the reactive strategy is not actually a strategy;
it consists of unplanned, non-future-oriented, incon-
sistent decisions and behaviors.

Health institutions following strategies with de-
fender, prospector, analyzer, and reactor characteristics
briefly described above achieve different results.

As shown in Figure 4, health institutions following
a prospector type strategy develop more new services,
improve the technological infrastructure, provide ser-
vices that require advanced technological applications,
and give more importance to marketing research and
planning targeting innovations. Sophistication
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Figure 4. Adaptive Strategies and their Outcomes

Source: Adapted from Veliyath and Shortell (1993), Shortell and Zajac, (1990), and Zajac and Shortell, (1989).

Conclusion

The success of health institutions is not a random
outcome. In fact, they are results of the strategies de-
signed and followed.

The concept of strategy does not have a single
meaning. In its ordinary usage, strategy may refer to an
action plan or a road map. On the other hand, in the
health sector, we use the concept of strategy as a plan,
as a behavior, as a maneuver, as a perspective, or as an
environmental positioning.
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Health institutions are in constant interaction with
their environments. They are faced with the effects of
environmental factors at any time. These effects can
sometimes be destructive and sometimes an advantage
for health institutions.

Health institutions can use their basic capabilities
to gain a competitive advantage over their competitors.
An example of a health institution with such a capabil-
ity may be the one employing a heart surgeon who can
perform off-pump (beating heart) heart surgery.

Environmental conditions have a substantial effect
on the strategy choice. Since the environmental condi-
tions of health institutions are unalike, the strategies
they follow may differ significantly from each other.
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Welded arrows are widely used as the main working element of earthmoving equipment. The wide use of
such structures makes the task of ensuring their dimensional stability during manufacture urgent. After all, it is
precisely the provision of dimensions within the limits of the designer's tolerance that contributes to the function-
ality of the product and the safety of its operation. It is shown that the optimization of the basing scheme in com-
bination with the use of appropriate technological equipment provides acceptable indicators of dimensional stabil-

ity.

Keywords: stability, basing, technological equipment, arrow, welding.

Arrows are a mandatory element of excavator
equipment, lifting machines and mechanisms. The
design of the arrow (Pic. 1) gives it the ability to rise

Crinka

Tlomuus No1

and fall relative to the digging surface, due to the lifting
hydraulic mechanisms of the earthmoving equipment.
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|
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Pic. 1. General view of the structure - Arrow

Dimensional stability during the manufacture of
the arrow can be ensured by optimizing the schemes of
basing the product and using the appropriate assembly
and welding equipment [1].

When manufacturing a welded arrow, it is neces-
sary that the assembly and welding equipment provides
fast location, reliable fixation of parts and the welded
product as a whole with force clamps. Assembling of
parts and assemblies without force fitting, which causes
additional stresses in the metal, must be ensured, as
well as unrestricted access to the places of installation
(fixation) of arrow parts and assembly-welded assem-
blies [2]. The equipment must correspond to the devel-
oped technology, and ensure the sequence of assembly
of parts and application of grips and welds, sufficient
rigidity and strength to prevent deformation of parts of
the welded structure, while maintaining their correct

position [3]. Very important are the necessary accuracy
of the assembly of the assembly, the product within the
specified dimensions and tolerances, which are given
on the drawing, the welding of the structural elements
of the arrow in the lower position (PA), as well as the
free removal of the already finished welded product [4].
In addition, the equipment contributes to the effective
removal of heat from places exposed to high tempera-
tures during welding and minimizes welding defor-
mation [5].

Basing is the determination of the position of parts
in the product relative to each other or the product rel-
ative to the device.

A base is a group of points, surfaces, or axes that
are used to base products or parts. The installation base
can be any surface that contacts the installation surfaces
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of the fixture and is used to provide the parts or assem-
bly with a certain position relative to the fixture or
welding equipment (Pic. 2).
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Pic. 2. The scheme of basing the details of the node

Basing a prismatic workpiece on three surfaces de-
prives it of six degrees of freedom. The primary base is
the largest flat surface that ensures the stability of the
workpiece in the device and excludes the maximum
number of degrees of freedom - three. Auxiliary bases
are used to eliminate the remaining degrees of freedom.
Since the construction of the arrow has parts (Bushings
160-1809), they are fixed with one cylindrical finger
and the other with a double-sided cut.

2985

Based on the selected base scheme and technical
conditions, specialized assembly and welding equip-
ment (stand) was developed for the arrow product. The
use of special assembly devices allows you to increase
labor productivity and improve the quality of assembly,
since welding takes place immediately after assembly,
without re-fastening the product (Pic. 3).
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Pic. 3. Equipment for assembling and welding the arrow

When assembling, the parts are installed on a stand
(frame), stacked on stops, fixators and fixed with
clamps. All parts in the assembly unit are intercon-
nected with each other and create a system of closed
dimensions, determining the relative position of the
parts, that is, they create a dimensional chain. Toler-
ances on the linear dimensions of assembly and weld-
ing devices are chosen within 0.5...0.75 of the tolerance
on the corresponding dimensions of the arrow. Fasten-
ers must ensure the specified accuracy of installation
and fixing of the "Shelves" and "Walls" parts symmet-
rically and perpendicularly to each other during assem-
bly and the welding process itself. To fasten and ensure
the straightness of all parts and connections, we will use
horizontal lever clamps (high-speed - GH301AM).

First, the basic part "Wall" is placed on the frame
(Pic. 3.) with the fixing of the position with the help of
supporting elements, which are installed at a certain
height (110 mm) with further pressing of the shelf parts

with a horizontal clamp. Next, in order to fix the in-
stalled "Bushings 160-180&" in the cut-out holes of the
wall, we use insertable cylindrical and double-sided cut
fingers that are installed in the holes of the parts that are
assembled to align these holes with the mounting holes
of the frame, followed by clamping and mechanized
corner welding of the parts seam on both sides.

After that, we install the "Round Shelf" on the
frame and fix the position with the welded assembly
using the "stop and horizontal clamp”, followed by
clamping and mechanized welding of the parts with a
corner seam.

Then we install "Shelf No. 3" on the frame and fix
its position with the welded assembly with the help of
"stops and a horizontal presser” followed by clamping
and partially mechanized welding of the formed assem-
bly with a butt seam.
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As a final stage, after positioning and pressing the
parts of "Shelfs No. 1-2" to the partially welded assem-
bly, we fix the assembled parts with clamps (the sizes
and frequency of clamps along the length of all availa-
ble parts of the arrow are given in the technological
map) followed by partial mechanized welding of the
formed assemblies.

The arrow is almost ready, but the most time-con-
suming welding of long ta-rope seams remains, which
should be welded automatically, so we unfasten the as-
sembled arrow from the clamping elements and
transport it to another two-post bender to complete
(full) welding of the nodes in an automated way.

All actions for the installation of parts in the mod-
ular welding equipment are carried out by an overhead
crane. After each assembly operation, a visual control
of assembly quality is carried out.

The use of the proposed base scheme and assem-
bly-welding equipment allows, in comparison with the
basic technology, to significantly reduce the dispersion
of the values of the installation dimensions of the ar-
row, which increases the functional indicators of the
product, reduces the possibility of failures of loaded ex-
cavator nodes and reduces the corresponding risks.
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