PO3BUTOK TPAHCIIOPTY
Ne 1(16), 2023

YIK 656.052 DOI https://doi.org/10.33082/td.2023.1-16.05

HNIABAINMEHHSA BE3IIEKU MAHEBPYBAHHS
IIPHU IIJIIO3YBAHHI CYIHA

LIL Tonuapyk', A.L. I'osoBans?, A.FO. IlimeHona®
'K.T.H., TOUEHT Kadeapu CyTHOBOIIHHS i MOPCHKOT O€3MeKH,
Ooecvkutl HayionanbHul Mopcokull yHisepcumem, Odeca, Yrpaiua,
ORCID ID: 0000-0002-5306-4206
’K.T.H., TOUCHT Ka(eapH CyTHOBOAIHHS i MOPCHKOT Oe3MeKH,
Odecovkrutl nayionanenuti mopcvkuil ynieepcumem, Odeca, Ykpaiua,
ORCID ID: 0000-0001-6589-4381
ScTapimnit BUKIaaa4 Kageapu KpuMiHadbHe i aqMiHiCTpaTHBHE MIPaBo,
Ooecwkuti HayionanbHuli Mopcvkuil yHisepcumem, Oleca, Ykpainua,
ORCID ID: 0000-0003-2715-394X

Anomauisn

Bemyn. YV cmammi posensoaromecs cyuacui npobnemu be3nexu cyoOHONIA6Ccmaed, d
makodic npobrema 0ompumManHs be3nexu Manespysants npu uwio308ami cyouna. /loceio
CYOHOBOOIHHS MA eKCIILyamayii 8enuxko2adapumuux cyoeH noKasye, o besnexa ix nia-
8aHHA Nepebdysac y MICHOMY 36'13KY 3 XapaKmepHUMU 0COONUBOCMAMY BHYMPIUHIX 800-
HUX WIIXIB, ceped AKUX Ci0 8UOLIUMU HASABHICMb 2I0POMEXHIYHUX CNOPYO, 0OMedIce-
Hicmb eabapumis, 8naue medii ma po36UHeHUx 8IMpoxeuIbosux ymos. OcHosHull 6ud
asapitiHocmi CmanosIAms y0apu ma HAealu CyOeH Ha NPUYAaiIbHi CIMIHKU, Ma CYOHd,
wo cmoams 6ina npuyanvioi cminku. OCHOBHUMU NPUYUHAMU BUCOKOI ABAPIUHOCTE
€ NOMUNKU CYOHOB00II8 Y eubOpi be3neunoi weuoKocmi pyxy ma HenpasuibHull oomix
BHIUBY 306HIWHIX (PAKMOPI6 HA CYOHO Ni0 4ac 8UKOHANH Manespis. B oanuil uac 6io-
CYmHI HAOIUHI 3an1eHCHOCMI OJisl PO3PAXYHKY 3YCUTb, WO SUHUKAIOMb NPU 2I0POOUHA-
MIYHIT 83a€MOO0IT CYOHA, WO PYXAEMBCS, | 2IOPOMEXHIYHOL CROPYOU, U0 He 00360/15€
supobumu pekomenoayii' 3 6ubopy de3neunux weuoKocmell pyxy i mpagep3unux eiocma-
Hell. Icnyroui ananimuyni 3a1eircHocmi wooo eU3HaAYeHHsA Oe3neuHoi WeUoKoCcmi 3axody
6 Kamepy ulnio3y i, Ik HACAI00K, GeIuyUHU 0CIOAHHS CYOHA He 8I000padicaioms NOGHOIO
Mipoio ocobaueocmi 0ano2o npoyecy i npu3so0sams yacom 00 cymmesux noxuoox. Ha
O0aHull Yac He iCHye 0OCMAMHbO HAOIUHO20 MeMOOY BUHAYEHHS eleMeHMi8 MaHespy
VXULeHHs1 cyOer npu Kypcosux Kymax menute 10 epadycie, aKki maioms micye y nioXioHux
KaHanax cyOHOnponyckKHux cnopyo. Icnyroua memoouxa payioHaibH020 KOMNOHYBAHHSA
elemMenmie niOXiOHUX KaHalie He NOBHOI0 MIPOIO 8PAX08YE 0CODIUBOCMI PYXY CYOeH 3d
VMO8 ICTOmMHO20 0bMedceH s 2abapumis cyOH08020 x00y. Memoto cmammi € numaH-
HA 0OTPYHMYBAHHS 2abapumis NiOXIOHUX KAHANIE 00 CYOHONPONYCKHUX CHOpPYO, W0
NOKIUKaui 3abe3neuysamu besneune MaHe8pYBaAnHs CYOeH i SHUNCYBAMU 00 MIHIMYMY
yac 3ax002cenHs 8 Kamepy ma euxody 3 Hei 0/ 30inbulenHs. NPONYCKHOL CNpoMOdiCc-
Hocmi cnopyou. Pesynemamu. 3anpononosani 3axo0u ma nadami pekomenoayii, uwooo
8UOOPY HAUOLIbUL ONMUMATBHUX, 3 NO2TA0Y Oe3neKu, Cnocodi8 BUKOHAHHS MAHEBDY8AH-
HA npu wino308ani cyoHa. Bucnoeku. Taxkum uunom, ananiz wooo numanHs OOIpyH-
myeanHs eabapumis niOXiOHUX KAHANIE8 00 CYOHONPONYCKHUX CHOPYO, WO NOKIUKAHI
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3abe3neyysamu Oe3neyHe MaHe8PYBaHHs CYOeH 1 3HUICY8amu 00 MIHIMYMY YacC 3aX0-
00ICeH s 8 Kamepy ma 6uxody 3 Hei 01 30i1bUuleHHs iX NPONYCKHOI CNPOMONCHOCII,
NOKA348, WO B0HU He NOBHOIO MIPOIO 8PAXO8YIOMb MAHEBPEHI IKOCI CYOeH.

Kniouosi cnoea: besnexa mamnespysanis, cyoHO, 2iOPOMEXHIUHI CNOpyou, ULnios,
CYOHONPONYCKHI CHOPYOU.
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Summary

Introduction.The article discusses the current issues of safety of navigation, as
well as the problem of compliance with the safety of maneuvering when locking ships.
The experience of navigation and operation of large-sized vessels shows that their
navigation safety is closely related to the characteristic features of inland waterways,
among which are the presence of hydraulic structures, limited dimensions, the influence
of currents and developed wind and wave conditions. The main type of accidents is
caused by vessel impacts and collisions with berth walls and vessels standing near
the berth wall. The main reasons for the high accident rate are mistakes made by
navigators in choosing a safe speed and incorrect consideration of the impact of
external factors on the vessel during maneuvers. At present, there are no reliable
dependencies for calculating the forces arising from the hydrodynamic interaction
of a moving vessel and a hydraulic structure, which does not allow developing
recommendations for choosing safe speeds and crossing distances. Existing analytical
dependencies for determining the safe speed of entry into the lock chamber and, as
a result, the amount of ship draft do not fully reflect the peculiarities of this process
and sometimes lead to significant errors. At present, there is no sufficiently reliable
method for determining the elements of ship evasive maneuvers at heading angles of
less than 10 degrees, which occur in the approach channels of ship passage facilities.
The existing methodology for the rational layout of approach channel elements does
not fully consider the peculiarities of ship traffic under conditions of significant
restrictions on the dimensions of the ship's course. The purpose of the article is to
substantiate the dimensions of approach channels to ship passage facilities designed
to ensure safe maneuvering of ships and minimize the time of entry into and exit from
the chamber to increase the throughput capacity of the facility. Results. Measures and
recommendations for choosing the most optimal, from the point of view of safety, ways
of maneuvering when locking ships are proposed. Conclusions. Thus, the analysis of
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the issue of justification of the dimensions of approach channels to ship locks, which
are designed to ensure safe maneuvering of ships and minimize the time of entering
and leaving the chamber to increase their throughput, showed that they do not fully
consider the maneuvering qualities of ships.

Key words: safety of maneuvering, vessel, hydraulic structures, lock, ship passage
facilities.

Beryn. JIocBia CyqHOBOMIHHS Ta €KCILTyaTallil BEIMKOrabapUTHUX CYIEH ITOKa3ye,
110 Ge3rneka ixX mIaBaHHs nepedyBae y TICHOMY 3B'SI3KY 3 XapaKTepHUMH 0COOIMBOCTAMU
BHYTPIILIHIX BOJHMX IIJISAXIB, CEpe SKUX CIIiJ BUIUIMTA HASBHICTh TiAPOTEXHIYHHX
CHIOpy/, OOMEKEHICTh TadapHTIB MyTeH, BIUIMB TeUil Ta PO3BHHEHHUX BITPOXBUIBOBUX
SIBUIII, BUCOKA IHTEHCUBHICTh PyXy. Y 3B'S3KY 3 IIUM OCHOBOIIOJIOKHUM HAIPSIMOM ITiJT
yac BHUBUYCHHS DPI3HMX ACIEKTIB CYIHOBOMIHHS BEJIUKOrabapUTHUX CYICH € mpodiiema
3a0e3rnedeHHs] Oe3leKH IIaBaHHs, 110 Iependadae JOCSITHEHHS ONTUMAILHOTO CITiB-
BiJTHOIICHHSI Mi>K Ta0apuTaMu IILISIXY, TOJIOBHUMH PO3MipaMu Cy/lHA Ta ¢EeKTUBHICTIO
3ac00iB 3a0e3IeueHHs KEPOBAHOCTI.

IMocTranoBka npo6aemu. [Ipobnema 3abe3rnedeHHs Oe3NeKy IIaBaHHs Cy/ACH MpH
MPOXOIKEHHI TiJPOBY3JIiB B TENEPIlIHIA Yac Ma€ akTyalbHEe 3HA4CeHHS. 3 OISy
3a0e3redeHHs Oe3MeKH IIaBaHHs CYACH 30HU CYJHONPOITYCKHUX TiIPOTEXHIYHHUX CIIO-
PYIl € OTHUMU 3 HAWCKIIAMHIIINX JUITHOK BOMHUX IUIAXiB. HanpyxkeHicTh poOoTH CyII-
HOBOZIS 1 CKJIAJHICTh KEPYBaHHS CyJAHOM Ha I[UX IUISHKAaX 3yMOBJIEHA HEOOXIIHICTIO
BUKOHAHHS 3HAYHOI KUJILKOCT] PI3HOMaHITHUX MaHEBPIB B YMOBaX 0OMEKEHOTO LIISXY
i Yyac pyxy Ha MalluX MIBHAKOCTSIX Xoay. CTaTHCTHYHI JaHi PO CTaH aBapiiHOCTI
MOKAa3yI0Th, IO KUIBKICTh TPAHCIIOPTHUX TMOJiH 3 CyJHAMHU B 30HAX CYAHOIPOITYCKHUX
FIAPOTEXHIYHUX CIIOPY/ 3AUIIAETHCS JOCUTh BUCOKOIO 1 CTAaHOBUTH OJn3bko 19% Bij
ix 3arampHOi KinbkocTi. IIpy 1IbOMy OCHOBHa YacTHWHA aBapii B pallOHAX TiAPOBY3JIIB
B1IOYBA€THCS B MIAXIAHUX KaHAIaX, a TAKOXK MPH 3axo/i B w103 (0t 59%) 1 mpumna-
Jla€ Ha YaCTKy BETMKOTa0APUTHUX CyACH. BUTbIIICTh TPAHCHIOPTHUX MOJiH € HACIIIIKOM
[TOMUJIOK CYIHOBOZIIB y BHOOpI O€3MeKH IIBHIKOCTI PyXy, HEBpaXyBaHHS 0COOIMBOC-
TeH TiapoauHaMIYHOT B3aEMOIIT CY/IeH, a TAKOX BILIUB 30BHIIIHIX (PaKTOPIB.

AHaJti3 oCTaHHIX J0CTiAKeHb i myQrikamiii.

[Ipu BUBYEHHI TEOPETUYHHUX Ta MPAKTUYHUX OCHOB METOJIB IiBHIICHHS OE3MEKH
MaHEBPYBaHH:I IIPH IILTI030BaHi Cy€H BCTAHOBJIEHO, 1110 PAJ] AKTyaJIbHUX ITMTaHb 3 Opra-
Hizamii X poOOTH, aHANI3 CTaHy Ta Cy4yacHUX MpoOJieM, 3aIHIIAI0ThC a00 HEI0CTaT-
HBOIO MiPOIO JOCIIKEHUMH, 200 BUMAararoTh yTOYHEHHS, y3araJlbHEHHS Ta BpaxXyBaHHS
CY4YaCHHMX BHMOT IIIOJI0 OpraHi3alfii 0e3rmeky MaHeBpYBaHHS 111 Yac MPOXOPKEHHS Ti/1-
poBy3iiB. [lutaHHsa npo parioHalbHE KOMIOHYBaHHS IMiJXOMIB IO CYTHOIPOITYCKHHX
CHOPYI ACTaJILHO PO3MIIsHYTE B poborax [1, 4, 5, 6, 7, 8, 9] Ta in. Pekomenaariii nepe-
JITYCHUX BUILIC aBTOPIB, MAIOUU CXOXKICTh IIJAXOIY /10 PO3B'sI3aHHS 3a1a4i 3arajaoM, po3-
XOJISITHCS JTUIIIE B ISIKMX MPUBATHUX MUTAHHAX. OCTAaHHIM 9aCOM CITOCTEPITa€ThCS IMiI-
KpeclieHe TparHeHHs MPUBECTH BC1 BOAHI IUISIXH JI0 €JMHAX YMOB, IO 3a0€3I1e4yI0Th
IJTaBaHHSA OJHOTUITHHUX CYJCH.

®opmyawBaHHS 1ijei craTTi. MeToo cTarTi € aHasi3 BUOOPY palioHAIbHOT CXeMH
KOMIIOHYBaHHSI T1/IpoBy3ia. [IuTaHHs 0OTpyHTYBaHHS ra0apyTiB MiIXiIHUX KaHATIB JI0
CYTHONPOITYyCKHHX CIIOpY/, IO MOKIHMKaHI 3a0be3nedyBaru Oe3le4He MaHEBpYBaHHS
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CYJIEH 1 3HIXKYBATH JI0 MiHIMyMY Yac 3aXOPKEHHS B KAMEpy Ta BUXOIY 3 Hel JUis 301Tb-
HICHHS TPOMYCKHOI CIIPOMOKHOCTI CIIOPY/IH.

Buknaaa ocuoBHoro marepiany. [linxigHi kaHamu SIBISIFOTH COOOIO IMEPEBAXKHO
OPSMOJIIHINHI TUITHKY 3 JIEIKAMHU PO3UIMPEHHSIMH, PO3TalIOBaHi M0 00uIBa OOKH BiJ
1UTI03Y. Y HUX NepeOyBaloTh Cy/IHa i CKJIaJIH, 110 PSMYIOTh Y BUIBHY KaMepy T3y a00
OYIKYIOTh IIUTIO3yBaHHS Ol Mpu4aibHOT cTiHKU. KaHamy 3a3Buuaiil 3axuieHi BijJ XBU-
JIIOBaHb Ha BOJAOCXOBHIIII Ta BOJHUX TE€Uiil y Pidlli pO3AUIOBUMH CTIHKAMH, SIKi 3a0e311e-
YYIOTh CIIOKilHI YMOBH BiJICTOO CY/ICH Iepe/ UTI03yBaHHAM. OCHOBHUMU €JIEMEHTAMU
MiAXITHUX KaHAJIB €: KaHal 13 TpareleinaJbHUM MepepizoM, NpruvaibHa i CIPSIMOBY-
BaJIbHA CTiHKY JUTA TIOMIMIIEHHS YMOB 3aXO/KCHHS CYIeH Y Kamepy Iutro3y. Hanpsimaa
CTiHKa 3a0e3Ieuye IUTaBHUI MepexiJl BiJ IIMPOKOi YaCTHHU KaHaTy JI0 KaMEpH IILTI03Y.
Hanpsimua ctinka Moxe OyTH IMPOIOBKEHHSIM CTIHA KaMEPH IIUTI03Y a00 MPUMUKATH JI0
Hel ITiJ] HEBeJTMKUM KyTOM. BoHa fjae 3Mory cyiHaMm i oTsram MmiATPUMYBATH BiTHOCHO
BHCOKY HIBHJIKICTh PyXY TiJl 4ac 3axX0[y B KaMmepy LUI03y 3a CHIbHHUX OIYHUX BITpiB
1 HasBHOCTI Tedii. [Ipu oMy 3HaYHO CKOPOUYETHCS TPUBAITICTH MAaHEBPYBaHHS.

I'aGapuTu OCHOBHMX €JIEMEHTIB MiIX1THOTO KaHAIY PO3PaXOBYIOTh, BUXOIMYH 3 I€0-
METPUYHUX CIIBBIJIHOLICHD iX 13 rabapuTaMy PO3paxyHKOBOTO Cy/AHA, IO MpHU3HAya-
€THCSI 3-TIOMDXK THX, 1110 MAIOTh HAWOUIBIII PO3MIpH 33 JOBKUHOIO Ta IIMPUHOIO, 3 ypa-
XyBaHHSIM 00paHOTO Croco0y Po30iKHOCTI Cy/IeH y MiAXITHOMY KaHai (TUIy KaHaJy)
1 YKCciIa KaMep IUTI03Y.

3a nanumu JlepxaBHOT CIyOHM MOPCHKOTO 1 BHYTPIIIHHOTO BOJHOTO TPAHCIOPTY
Ta Cy[IHOILIaBCTBa YKpaiHu [2] cTaH Oe3MeKH CyIHOIUIABCTBA Ta aBapiiHOCTI HA BOJ-
HOMY TpaHCIOpTi YKpainu (Y TOMY 9uclIi 1 3a 11 MexkaMHu, ajie i3 yKpaiHChbKUMH CY/THAMH ),
BKITIOUAIOYH MaJOMipHi (MaJi) cyJHa, 3a ciueHb — 4yepBeHb 2022 pOoKy 3 HapOCTAIOYHM
nigcymkoMm [3]. Ciaix 3a3HauuTH, 10 HA 3HAYHE 3HUKCHHS aBapiliHOCTI HA MOPCHKOMY
Ta BHYTPIIIHAOMY BOJHOMY TPAaHCIOPTI TOB’SI3aHE TAaKOXK 13 TUMYACOBUM IIPHITHU-
HEHHSIM CYJIHOILIABCTBA Y TEPUTOPIAIbHOMY MOpPI Ta Ha BHYTPIIIHIX BOAHUX HIISXaX
VYkpainu depe3 BifiCEKOBY arpecito pociiichkoi (eneparii nporu Ykpainu. [lounHaroun
3 24 nrororo 2022 poky, (hakKTUIHO po3Iodaiach OJI0Ka a MOPCHKHX TOPTIB Ha MiBICH-
HOMY y30epexoki Ykpainu.

B Hariramin

B Texuivni

il Oypraisanii
HI

& [Tzuxodnnon

OriMmi

Puc. 1. Kinvxicmo sunaokie asapitinux nooiii 3a npuduHaMu UHUKHEHHS NPOMA2OM
ciuna —yepgna y 2022 poyi [3]
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JocmipkeHHs, TPOBEIeH] paHille, TAal0Th 3MOTY CyAUTH TPO Te, 10 HasBHA METO-
JIMKa pO3paxyHKy Ta0apuTiB MiIXi1THMUX KaHAIIB 3arajoM 3ade3redye Oe3neyHi yMOBH
IUTaBaHHS cyleH i coctaBiB. OfHAK Ha THX NUII03aX, JI¢ 32 YMOBaMH pO3TallyBaHHS
T1IPOBY3TIB CIIOCTEPITalOThCA HECTTPUATINBI T1JPOMETEOYMOBH HEOOX1THO JIEsIKe KOPH-
T'YBaHHS PO3PAaXyHKOBHUX (POPMYIL.

Tak, mij Yac BU3HAYEHHS OCHOBHHUX CJIEMCHTIB ITiJIX1IHOTO KaHAJTy BEJIUYMHY BiJl-
craHi Xy o HEOOXITHOT CYIHY, 110 BUXOAUTH 13 KAMEPH IILII03Y, JJIsi OS3MEUHOTO BHKO-
HaHHS MaHEBPY YXWJICHHS JOIIbHINIE BU3HA4YaTH 3a Bupazamu (1) — (2), mo BpaxoBy-
I0Th pealibHi YMOBU MaHEBPYBaHHSL:

Xy}cJI = XyK J[/L;

nyn = YyKn/B

(1

~ V — 140195 ™ . B
Xy](n = (m) + 1,518 (ﬁ) m — Z,SE)( - 07704XYyKJI +
2

+4,637(m)" = 0,03(¥,y,)”

Ipu npomy BenudiHa mapameTpa X, 10 BXOAUTS 10 PO3PaxyHKOBHX popmy (1) —
(2), BU3HAUA€THCS 3aJICKHO BiJl MIBUAKOCTI PyXy i IMTMOMHM B KaHaJi IpW YTBOPEHHI
0e3nedHoi TpaekTopii BiicTaHi MiX OOPTaMU Cy/IeH, 10 PO3XOAATHCS.

Busnauene B Takuii criocio 3HaYCHHS O€31IEYHOT TPaBEeP3HOI BiJICTaHI BIUTMBAE B TTijI-
CYMKY 1 Ha BUOip HEOOXiHOI IMPHUHHU MiAXiIHOTO KaHay Ui 3a0e3MedeHHs Oe3MeKn
pyXy cyzeH. Ha BiaMiHy BiJi METOIUKH Iij Yac BU3HAYECHHS LIMPHUHU XOIOBOI CMYTH,
SKy 3aiiMa€e CyaHO, HEOOXiTHO BpaxOBYBaTH HE TUIBKM ILIUPUHY, a H JOBKHHY CyAHA.
VY pasi nopyIieHHsT YMOB 0€3MeKH MIMPUHY ITiIX1THOTO KaHAITy HEOOXiTHO 30UTBIINTH
Ha HEOOXiHY BEIUYHHY.

3a HasgBHOCTI B paiioHi MigXiJHOTO KaHATy TUISHOK 13 HECIPUATIMBUM XapaKTEepOM
Tedii HeoOXiJHO MPOBECTH JOAATKOBY MEPEBIPKY KEPOBAHOCTI Cy[eH i MexXi Oe3nmeyHnx
LIBUAKOCTEH PYXY.

[Ticast mpOro BU3HAYAETHCA BEIMYMHA BiJICTaHi, HEOOX1MHOI CYIHY IS TIOTallIeHHS
iHepIii XOMy MiJ] Yac MPOXOKESHHS MEX JUISHKH [T Tedil.

l' = ’Imir: b L Sr

Puc. 1. Cxema nepegipounoco po3paxyHky 008icutu nioxXiono2o Kauauiy
3a OOHOCMOPOHHBLO2O PYXY
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Puc. 2. Cxema nepegipournoco po3paxyHky 008i#CUHU NIOXIOH020 KAHATY
3a 080CMOPOHHLO2O PYXY

VY miacyMKy BU3HA4a€eThCs BiACTaHb BiJl HOCOBOI YaCTMHM Cy[HA, IO 3yMHUHHIOCS
Ol mpu9ankHOI CTIHKH, 0 JTUIHLOBOI IpaHi rojoBy nutro3y (puc. 2). HeoOxigHo 3a3Ha-
YHTH, IO JUIS NPOEKTHUX PO3PAXyHKIB CIIiJl BUOMPATH MaKCUMAJIbHE 3HAUYCHHS IUIXY
rajJbMyBaHHS Cy/ICH, IO TIEPEBIPSIOTHCS, AU 33/IaHUX XapaKTepi Ta IBUIKOCTEH Tedil.

VY pa3i omHOCTOPOHHBOIO pPyXy Oe3leKy yMOB BiACTOIO CyAeH Oifisl mpUYaIbHOI
CTIHKHM CJIiJl OLIHIOBATH HIIAXOM TIOPIBHAHHS OTPMMaHOi BificTani I 3 Benmuunomo 1 . .

VY pasi ABOCTOPOHHBOIO PyXy OLIHKY O€3MeKd BiACTOI0 CyaeH Ois mpUYaibHOI
CTIHKH CIIi/I 30IMCHIOBATH IUISIXOM IOPIBHAHHS OTPHMAHOT BETMYMHH | 3 po3paxyHKo-
BOIO BiJICTAaHHIO, HEOOXi/THOIO CY/HY, SIKE€ BUXOJUTH i3 KaMEpH IILTI03Y, IS YCITIITHOTO
BUKOHAHHs MaHeBpy yxuienns X (puc. 3).

VY pasi nopyuieHHs1 yMOB Oe3MeKH TOBXHHY MPUYaJIbHOT CTIHKM HEOOXimAHO 3011b-
[IUTH 10 HEOOXIIHOT BEITUYNHU.

BucHoBku. TakuM 4MHOM, TiJl Yac MPOBEICHHS aHAIi3y aBapiliHOCTI CyJeH BCTa-
HOBJICHO, 110 O5n3bK0 20% TPaHCHOPTHHUX MIPUTOJ] CTAJIOCS Y 30H1 TIPOTEXHIYHUX CIIO-
pya. [IppuomMy ocHOBHa YacTHHA Majia MICIle y MiAXiTHUX KaHallaX CyIHOIPOITYCKHUX
CHOpPYA Ta IPH 3aX0i B Kamepy LUIro3y (55%). AHaui3 I1010 MUTaHHA OOTPYHTYBaHHS
rabapuTiB MiIXiTHUX KaHATIB 10 CyAHONPOIYCKHUX CIIOpYJ, IO TOKIUKaHi 3a0e3re-
qyBaTH O€3MEeYHE MAHEBPYBAaHHS CYyICH 1 3HWKYBaTH 10 MiHIMyMy 4Yac 3aXOJUKEHHS
B KaMepy Ta BUXOAY 3 Hel st 301IbIIeHHS iX IPOITyCKHOT CIPOMOXKHOCTI, TIOKa3aB, 110
BOHH HE MOBHOIO MipOIO BPaxOBYIOTh MAHEBPEHI SKOCTI CY/ICH.
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