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OCCHMUICKMA MODPCKOM perucmp cyhoxojcmsa cywjecmsyem

yxe noumu 90 nem. OH BCerga urpajl v npo[onxaem urpame

Or POMHYIO posib B8 gesle obecnederuns 6830NacHOCMU Ha MOpe.
Mpasuna Perucmpa, pernaMeHmMupylowme KOHCMPYKUnio n o06opy[o-
BaHuWe CcygoB u APYrux MOPCKHUX COOPYXeHuil, ero mpebosauus K
Ka1vecmsaMm 3amux 06LEKMOB, KOMOpsie CKassiBalomes Ha nx 6e30-
nacHocmu, Haj3op Perucmpa 3a CcoG/MOgeHHMeM ero npasui u
mpe6oBaHuiA NPy NPOSKMUPOBAHNU ¥ CMPOoNmMeTbcmee o6bLeKmOos,
nocse gyowui KOHMPOb UX MEXHNHecKOro COCMOSIHUS 8 npoyecce
aKcnayamayuu — BCe 3MO NPUBOAUM K CHUXXEHUIO BeposmHocmu
agapui Ha Mope, a ec/u asaPus BCE JXKe nNpoucxogumm, — K
YMEHbLIEHNIO pUCKA Kamacmpouyeckoro passumus cobbeimui,
pycka nomepu Cyf[oB, HaxogaWMXCs Ha HUX JIOHed U nepesoaumselx
rpy3oB, pUcKa 3arpPA3HEHN S OKpYXKaloLwed cpe b,

B medeHus nocregHux naAMUZecamu fem ocylecmsneHue
Perucmpom csoux hyHKUUA OCTI0XKHANOCH pALoM 06CMosmenscms.

fTossumcs cyfja M MOPCKHUE COOPYXEHUSI NPURLMNUANEHO HOBLIX
munoBs, npegHasHadeHAble NS pelenus makux 3agad B8 Muposom
OKeaHe, KOmOophle paHee He CMaBUIIMCh (HanpumMep, MOLWHEIE NeJOKOJIb!
W cyfa nefOBOro nnaBaHus, NpU3BanHsle 00ecneyums nNpoaneHHyo u
AaXXe KPYyraoroguqHyio Haswraymio 8 Apkmuke, cyga Ans segeHus
npoMsicna B omAganeHHLIX padoHaX oKeaHa, MeXHWYEecKMe cpegemea
47151 novcka, passe Jiku v JOGEINY NOE3HEIX UCKONAEMbIX N0 4 BHOM MOPS).

Bblm cO3gaHbl KOHCMPYKLUUOHHBIE, U30TALNUOHHEIE U OMmge loy-
Hble Mamepuasibl C YIyqWeHHsIMA XapaKmepucmuKamm — BbICOKO-
NpoYHLIE U JKapoCmOoWKWe cmanu, JNerkue cnnasel, NAACMMAacch,
CMOoViKne NAKOKPAacoyHLle NOKPLIMUs. PeanbHoCmbsio cmaso npume-
HeHMEe Ha Cygax raszossiX MypouH # amoMHLIX SHEPremudecKmx
YCMaHOBOK, @ MaKXXe WHUPOKoe BHEJPeHNE QUCMaHUMOHHOIo ynpas-
nenuss u asmomamukit. KOPeHHsIM 06pas3oM W3IMeHUUCL CyhoBLIe
cpegocmsa pajgnocBA3n U HaBuraymm.

CepbesHoe BHUMaHNE BO BCEM MUpe CMaJsio y[enamscs npejom-
BpalyeHmio 3arpsa3HeHns OKPYyXXaioles cpeqsl, a makxe Co3gaHuio
6onee KOMMOPMHBIX W HE YrpoXaiouux 3LOPOBLIC YCIOBUN f1A
nofed, HaxoJamuxcs Ha cygax.

CylyecmBeHHO - YMOYHUIANCL M NpefCmaBfieH’sl O NnoBegjeHuu
CyH0B, X KOHCMPYKLMA u 060pYy JOBAHUS B NPOLECCEe 3KCNIlyamauuu.
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Bsinu paspabomadbl HOBbIS, B 4aCMHOCMA, OCHOBaHHLIE Ha y4eme
BEPOSMHOCMA PasfiM4HbIX CumMyayni nofxogsi K OUeHKe HafeXHoc-
mu ¥ 6eaonacHocmu Cyg[os, a pa3sumue MexHU4ecKux cpengems

o6pabomku MHbopMaLMu OMKPLIIO BO3MOXHOCMU ANs UX npak-

MUYECKOro UCNoN1b30BaHus.

Bce 3mo 3acmasJlIanio NOCMOSAHHO KOppeKkmuposamsb cyijecm-
ByloLMe 1 paspabamsiBamb HOBbIe npasuiia u mpebosanns Perucmpa.

Pesko sospoc B 50-x — 80-x rofgax npowsoro seka u ob6bnem
Haj3opHo# gesimensHocmu Perncmpa. B peaynbmame UHMEHCHBHOW
nocmporikn Cy[oB Ha OMe4YecmBeHHLIX Bepsx i 3akaza ux 3a
rpanuyed Halw MOPCKOH MPaHcnopmHbIA hiom nepemecmuncs ¢ 12
Ha 6 Mecmo B MMPe No MOHHaXy, a omsl cpefHux u G60nbNX
NpPOMBICIOBEIX CYH[OB, NEHOKOM0B ¥ GYJ[0B aKkmuBHOIo JiefoBoro
nnasaHus, HayyHO-ACCHIe JO0BamMebCKUX Cy 0B cmanu cambiMu Kpyn-
HbiMK Ha nnademe.

CHOXHO 1 mpyJOeMKON oKkasafiack W nepecmposika Ha 130 pHON
fgeamesibHOCMu Perucmpa, KOMopyo NpuiLioce nposecmi B nocnen-
Hee gecsmunemue. Bmecmo fByX Hecsmkos sefomcms, 3aKasbl-
BaoWMX U 3KCNIyamupylowmnx cyga v Opyrae Mopckue COOpYyxXeHus,
o4 menepsb fonxeH pabomamb C ropas3go 6osbwuM (no KpasHes
mepe, Ha NopsifloK) KOMY4ecmBoM cyJoBriaflensyes, fjaneko He sce n3
KOMOPBIX UMeIOM Hagnexatyud onsim.

CerogHsi MOJXKHO KOHCMamuposams, 4mo Poccusickuii Mo pcKou
perucmp cyjgoxofcmsa B LesiOM BecbMa yCcneiwHo npeofonesan
BO3HMKaBLUVE nepejg HUM MmpyJHOCMIN.

Tewm He MeHee, Cy4a W JI0 4 Npo JOJIKaom norubams, MOPCKoY cpefe
HaHooumecs yiep6. Yyaiwjaiomces caydau npegessiiedis npemeH3and K
MeXHNYECKOMY COCIMOSHMIO HALLMX CyA0B B MHOGMPaHHkLIX nopmax.

[Ja, ¢priom cmpaHsl noYmMu He NONOJIHAGMGA HOBLIMU CyQRamu, U
nomomy OH cufbHO nocmapeJs. fa, ero skcniyamauyuss MHOrnMu
cyfoBnagensyamMn [OMXHbEIM 00pa3oM He HallaxeHa. Aa, yacmo
npos/siemcs ompuiyameibHoe BIMAHNE HeN0Be4eCcKoro cakmopa,
NOAHOCMBIO M3BABUMBCA OM KOMOPOro Henb3s B npuHyune. Ho 8
momM-mo M cocmoum 3ajaya KraaccupuxkayumoHHoro obuecmsa,
ymo6bl CBOEBPEMEHHO KOpPeKmupogams CBOM HOpMamueHele HOKY-
MEeHmMBb! M BHOGUMb U3MEHEHHWS B eNCmBYIoUyIo crucmemy KOHMpoisa
COCMOSHNS CYHOB C y4emom peasibHO CKiagblBawencs o6cmarnos-
k. K coxaneHnio, HeO6Xoumele 7Sl 3Moro HenpepsisHoe o6obLye-
Hue oneima 3sKcnmyamauuu hroma, MmujamenbHsId aHann3 npuduH
asapuil, cepbeaHsle uccnejosaHns 8 obnacmu meopuu kopab ns,
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npoyHocmy CyJfoOB M Hafle XKHOCmH 060pyfoBaHus nposogsamcs 8
nocriegHue rofel 8 MeHblINX ob6bemMax, yem mpebyemcs.

K BeinoniHeHnwo maknx pabom Perucmp scerga npusnexan u
npuBriekaem cneyuavMcmos KOHCMPYKMOPCKUX 6I0po ¥ uHCmumymos, -
3aHUMaWUXCS npoGrieMamy KCniyamaymun (roma M Cy[ocmpoeHus.
Cpegn Hux BOmM yXe 8 medeHne 4emeipeX LECAMKOB fiem Haxogumes
UHWN nm. akag AH. Kpeinosa. pn akmusHom yyacmuu ero compyaHu-
KOB, C UCNOJIb30BAHNEM B HEOBXOLUMEIX CIy4asxX YHUKaSbHLIX 3Kcne-
pUMEHMAabHLIX YCMaHoBOK MHCMMUMyma 060CHOBbIBaMCL MPebosaHUs K
HenomoniseMocmy, OCMONYMBOCMY, MaHespPeHHOCMM, npPoqHOCMA U
HONIroBeqHOCIMY KOpnycoB CY08 U MOPCKAX COOPYXKeHW: (B mom yucre,
pabomalowmx B NefoBuiX yCIOBUAX), K HagexHocmu W 6GesonacHocmu
CYHOBLIX 3HEPremu4ecknxX yCmaHoBOK, K NpeesibHbiM YPoBHSM Wwyma 1
UHMEHCUBHOCIM [PYIUX (PUINHECKUX NOJIBNA, MOTYLUMX HEb.aronpusm-o
803 fedicmBoBamb Ha 0 Aed, Haxo JAuxcs Ha cy gax. Haww cneymamcme:
npuHumalom ydacmue B pabome cexkymi HTC Permcmpa, a Hekomopeie
Guifi unu SBASIOMCS B Hacmoswee spems YneHamu lpesuguyma HTC.
lMpe gcmasnsemes, Ymo npaxKmu1ka coBMeLeH!s] NPaKkmn4eckoro onsima
COMPYARUKOB Perncmpa n aHaHni, KOmMopsie akKyMyrmpoBaHsi 8 Apyrux
opraHuzaunsax, nonesHa [Jif BCeX Y4acmHuKOB npoyecca. Xo4emcs
Beprumb, Ymo oHa Gyfem CylecmsoBame 1 8 falbHEHLLEM.

OgHako paspaGomams, 06CYGuMe 1 COrnacosams npaeusia n HopMel,
a 3ameM ymsepgumbk W BBECMU VX B [edcmBue B YCMaHOBIEHHOM
nopsigke — amo fganeko He Bce. [na moro, 4mobsi npUMeHeHne HOBbIX
mpe6osaHmii GbISI0 OCMbICTIGHHEIM, HEOOXOUMO PasbsicHUMb UX Cyly-
HOCML 1 Ljen1ecoobpazHocmb mem, Kmo Gy gem Cmank1usamscs ¢ HUMY B
KUZHU — npoekmasdmam, 3KcniyamauynoHHuKkaM, pabomHukaM MHeNekK-
ymi Perncmpa. HyxHbl makue pagbsicHeHus M mem, Kmo romosum
Oy Ayynx mopsikos v cygocmpoumened. [1puro4amces onu v morga, Kor ga
BOBHMKHEM BONPOC O KOPPEKMUPOBKE CYLECMBYIOLYMUX NPABUIT U HOPM.
Ha npomsxeunu MHOMMX nem amy 3afaqy pelwaiom u3gasaemble
Perncmpom Hay4Ho-mexHndeckne COOPHUKM, NyGMKylowmne cmamon
crneLymanicmoB, NPUHUMAIOLLMX HeNoCpe CMBBHHOE ydacmue 8 Co3faHnm
HOpMamuBHLIX [okymeHmos. Ocmaemcesa noxesnams, 4mobsl c60pPHUK,
254 BbINYCK KOIMOPOra CerogHs NOMydaiom Yumamesi, npofosxan u
Bnpe fj> feslams C80E OY6HbL HYXXHOE fer0.

B.M. [Hawn,
v neH lpeauguyma HTC PC, Hay4HbId pyKoBo gumess — qUpeKkmop
UHAN um.akag A.H. Kpeinosa, akagemuk PAH
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OMMYHUKaUWOHHas cnocoGHocmb rocygapcmsa onpese-

f155em €ro XXvaHe gesamesnbHOCMb. BogHele coobLeHns, npe-

JocmasfieHHsle NpUpo[od Mupy, HauGonee o6BLeMHbEIe U
felwessie nymu coobueHuni. [10amomy 8 Mipe UCMOPUHECKU akmus-
HO pa3BMBA/MCL BOAGHLIE MPaHCNOpMHbEIE CpeficmBa. Poccusickas
AKajgemus HayK MecHO cBs3aHa C Co3fgaHueM U passumuem
omeyecmBeHHOro hnoma. ®@yHgaMeHmansHas Hayka v ee fheps
pempocneKmuBHo co3gasary OCHOBbI meopun Kopab necmpoeHns,
OCHOBOMNOJIOKHUKOM KOMOPOU CHAMaemes reHuanbHbli y4eHsbl aKa-
gemuk JleoHapg Sanep. Benukui M.B. JlomoHocos onpegenun
vemo gosoruio Hasurayum, 4.U. MeHgenees 3anoxun OCHOBBbI M1 4po-
AUHamuKu v COBMECMHO G agmupasom C.0. Makaposeim paspaboman
mexHudeckui npoekm negokona «Epmar».

®opmuposaHme omewyecmBeHHON WKOLI KopabnecmpoeHuns
ocywecmsnsnocs akajgemukom AH. Kpeliossiu. Emy npuHagnexam
pabomsl B8 obnacmu meopun Kopabns, meopud OCMOUYUBOCMU,
naasydecms M HenomonjsemMocmu, meopun Bubpauyun MU Kadku U
ap. Axagemuk A.H. Kpeinos onpegenun mpe6oBaHus K cmpon-
menbCmsy ¥ UCNLIMaHuIio Cy 0B, YMO JIEr /10 B OCHOBY AeAmeNbHocmu
KknaccugpukaynoHHoro obwecmsa «Pycckuii Permcmp», nompebo-
gaslweli, B CBOI ovyepefb, NPOBEJEHUs COOGCMBOHHLIX HayvHbIX
uccnegosanui. flocnegHue Hawny cBoe ompaxehnue B n3gaHuu
Hay4yHO-MmeXHU4eCKUX mpyHos KknaccugpukaymoHHoro ob6iyecmsa.
Kak u3BecmHO, nepaklie mpyAkl KAaccugpukaynoHHOro obujecmea
«Pycckuit Perncmp» Haqanu BeIX0 UMb B [OpeBoNoYNOHHEIA Nepuo g,
04HaKo LWMPOKOE pacnpocmpaHerue nonyinnn nog 3rufou Hay4dHo-
mexunyeckoro cosema Perucmpa CCCP. boneioe enusHine Ha
JesmensHocme Perucmpa okasaim pabomsi akafemuka B.J1. [Toago-
HuHa u akagemuka H0.A. LllemaHGKoro.

Bes nocnie gylowas gesmebHoCMe 8 Hacmu paszpabomku npasi
PC cassaHa ¢ Akagemuesd Hayk M €€ BblfalolUMUCS ydeHeIMH
B.B. HosoxxunoseiM, H.H. McaHureim, C.H. Kosanessim.

CerogHsa pezynbmamsi Hay4HbIX uccne JosaHui KoJIIeKmueos,
poarnaensemsix akagemvkamn W.B. [OpbIHUHEIM, n.4. Cnacckum,
B.M. fawmnHsiM, SBASIOMGS OCHOBOH CO3[aHNs npasuil PC.

B nHacmosujee BpemMs Hay4HO-MeXH11eCKni 60 PHUK Poccuiickoro
MOPCKOro perucmpa cyfoxogcmsa BbICOKO oLeHMBABMCS Hay4yHOU
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0614eCMBEHHOCMbIO U 3aHUMaem JuaupylolMe nosuyun 8 passummn
MpPaHCNoOPMHOA Ompacnau, 4mo C YBePEeHHOCMbLIO MOXHO Haszsamb
3acnyrosf reHepansHoro gupekmopa Perucmpa H.A. Pewsmosa,
BLIABUHYBLUETO Hay4HbIe UCCTIe JoBaHNs Ha NepBbsid nnasx.

B c6opHukax Perucmpa yHukanbHO COYemalomcs pesynbmamsi
hyH game HmMasbHLIX NCCHe JOBaHNA Ha NePCNeKIMUBY, cmpameru4ecKkue
BONPOCK! C NepBOOYe pe JHbIMIU Ompac/ieBsiMy npobeMamu v 3agaqyam,
0XBambIBAIOWMNMY LWMPOKMY cnekmp pabom B8 o61acmu Cy JOCMPOEHUS.

Yenex c6opHuka onpe feisemesi paymoHanbsHeiM nogéopom opra-
HU3ayuml u nu4HOCMed, opMUPYIOLWMX ero CMpPyKmMypy 1 cogepika-
Hue. Omomy B 3HaYMMeENbLHON cmeneHn cnocobCcmBayiom uMeLn
YHUKansHylo sKkcnepuMeHmalneHyo 6asy, OCyLWecmBAAUWul Hecrie-
fioBaHus Ha mmuposom yposHe L{HUW um. akag AH. Kpblnosa u ero
pyKkoBo gumens — Bblhalowmics ydeusin, vyned [Mpesuguyma PAH,
akagemuk B.M. MawuH. a

Bricovadiwyro OUeHKY HayyHbiM paspabomkam Perucmpa ganu
suye-npeangeHm PAH, akagiemux .l YepHoii, ynex lpeaugnyma
PAH, akagemuk AM. Knumos, akagemux B.M. MNatuH.

Hacmoswyui Hay4HO-meXHu4eckusi C60pHUK aBnsemcs 25-M, u
MOJKHO ymBepXXgame, 4Mmo akmyanbHoCMmb erc 6ygem HenpepsisHO
Bospacmame.

O.B. Beavii,
Aupexmop MHecmumyma npobriem mpadcnopma PAH,
JOKMOP MEXHUHECKUX HayK




OMOBUMCS K W3[AHWIO ABajuame NAMbIA BbINYCK Hay4Ho- -

mexHu4yeckoro cb6opHuka POCCUIGKOro MOPCKOro perucmpa

cygoxogemsal Bosuukalom fsa sonpoca. Imo npasagHu9HbINA
Uy opauHapHbIt BeINYCK? [safuams nsme BkINYCKOB — 3MO MHOIO
v mano?

[ina omsemos Ha 3mu BONPOCH HEOOXO4UMO OLEBHMME pOIlb
Hayku B gesmenbHocmu PC u, coOOomBemcmeBeHHo, poJsib Hay4HO-
mexHu4yeckoro c60pHuKa B pazsumuu Hayku 8 Perucmpe.

CoBpemeHHOe CyQ[HO npefcmasnisaem coboii cuHmMesa Hay4Ho-mex-
HUYECKMX [OCMUIKEHNA, NPaKmu4ecku, BoeX cgep f[eamesibHoCmu
yenoseyecmsa: om Memaniyprui 0 3/1eKmpoHHoro npubopocmpoe-
HUS, OM MalMHOCMPOEHUS O CNYMHUKOBOW HaBurauuu u Komnblomep-
HBIX MEXHOOr 1A

MHororpaHHas fgesmensHocms PC npuszsaHa obecneynms Ha-
JexxHocms 1 6830MKa3HOCMe BCEro CyA0BOro 060pyHoBaHNA, 6eso-
nacHocms Cy08 B 3KCnayamauyuu 1 3K00rnio MOPCKO cpefel. Imu
0MmBEMCMBEHHEIE U CIIOXHbIe YHKUNN Perucmp sbinosHaem nymem
co3/fjaHNs CBOUX Npasull, 8 KOMOPLIX COZepXamcs mpe6oBaHns K
npoekmupoBaH1io, CMPoUMeIbCMBY 1 3Kcnjyamayuy cy[Hos, CyAo-
goro o6opygosanus, paspa6omaHHsie PC Ha OCHOBE HoBeAWwnX
OomeqyecmBeHHBIX Y MEXyHapo HEIX JOCMUXeHNH B HayKe, MexHuKe
u mexHonorusx. Koumpons 3a BHegpeHuem npasun Perucmpa
ocywecmansemcs Nocpe CMBOM HaJ30 PHOW [eAMeIbHOCMU, MaKkxe
onuparLencs Ha Hay4YHsle paspabomku B obnacmu npoussofemsa,
pemMoHma, MemognKk KoHmposasa v namMepeHun.

MpaBuna Perucmpa ompaxaiom BbICLNY ypOBEHb JocmuxeHni
HayKu v mexHukd, 1 ux mpebosaHus HanpaslieHbl Ha cmuMynnposa-
HUEe MeXHu4eckoro nporpecca. lpakmukoid fokasaHo, 4Ymo om
cmenedyu coBeplieHcmBa Npasua u APYrax HopMamueHsiX JOKyMeH-
moB KRaccugpuKaymoHHoro obwecmaa 3asucum Ka4ecmso Hauyuo-
HanbHoro cyfgocmpoeHus, 6esonacHocme cyfoxojcmaa u
nepcnekmusel UX passnmus.

[1pu3sHaHHbI B MUPE BLICOKUA YPOBEHb Hay4HOro obecneqyeHnsa
scex cghep gesmensHocmyu PC gocmuraemcst 61arogaps ocobomy
BHUMAaHMIO, KOMOPoe ygensem pykosogcmso Perucmpa Hayke, a
makyxe 6narogaps pabome Hay4YHO-mMeXHU4EeCKOro cosema (HTC) no
KoopAuHauuy HayqyHOH H[esmesibHOCMU U BHEJpeHuio B XU3Hb
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Hay4HO-meXxHn4Yeckux pazpabomok. B pabome HTC npurHumatom
ydacmue Poccuvickas Akagemuns Hayk, Poccuiickas akagemusi mpaHc-
nopma (PAT), UHVUW um. akag A.H. Kpeinosa, sce sefgyume HUM u
8y3el Mopckos ompacnu. YneHamu HTC ssnsiomcs KpynHediwue
y4yeHble u Hanbonee ONLIMHbLIE NPOU3BOACMBEHHUKN., TecHas a3au-
MOCBSA3b y4eHbIX ¢ compygHukamu Perucmpa seigsunyna PC B yucno
Hanbosiee agmopumemHslX KnaccupukaymnoHHeix o6Lecms 8 mupe.

AkmuBHas Hay4Has M Hay4HO-Nnpou3so 4CMBEHHas gesmenb-
Hocmb Perucmpa obycnasnusaem nompe6Hocmb B obecneyeHuu
MOpPCKOU 061eCMBEHHOCMN MHOPMALMEN O NOTTYYEHHbIX peaynbma-
max nccnegosaHni u paapabomok, B 06MEHe MHEHUSIMU U UGEAMU, B
aHanuae neyamdblX Mamepuasnos M B8 COLEPXamensHOU HayyHouH
auckyceny. Smum LesIaM CIIyXum HayyHO-mexHUYeckus c60pHUK,
A8154CH 00004 hopmos Hay4HO feameneHocmu Perncmpa. MHorue
Ba’XXHE/LMNG Pesynbmamel HayYHbIX WCCE[OBaHUN U UHKEHEPHbIX
paapabomok B 3mom cbopHuke 661 onyGMKOBaHel Bnepssie.
ABmopbl ¥ Yumamenu 6narofgapHsi y4eHomy cekpemapio HTC
A A 3axaposy, He#s UHMeENIeKmMyanbHsIi U JeN10B0MA BKNAL B KaX Abivi
BLINYCK COOPHUKA HEOLEHUM.

OuesufHo, Ymo fBafuamb NAMbld BbINYCK HAYYHO-MEXHUYECKOro
c6opHuKa — 3MO 3HaMeHamesbHas Bexa B Hay4yHOU U NPOU3BO Lcm-
BEHHOU JX/3HW HE MONbKO Perucmpa, Ho U BCeH POCCUVICKON MOPCK O
obijecmseHHocmH.

Poccuiickas akafjemus mpaHcnopma akmuBHO compyaHundaem ¢
Poccuiickum MODPCKMUM perncmpom cy[oxofcmsa, O 4em csufe-
menbcmsaylom -ny6ankauuu ferdcmeumersisHeIX YieHos PAT, npak-
mu4ecku, B KaX[OM BbINYCKe Hay4YHO-meXHU4ecKoro c6opHMKa.
Cuumaio ceoum Joarom om nuya Poccuvickon akagemun mpaHcnopma
nosgpasums gedAcmenmenisHoro 4neHa PAT, reHepanbHoro gupe-
mopa Poccuiickoro Mopckoro perucmpa Cy4OX0[cmsa, npegce ga-
mens HTC H.A. Pewemosa, a makxe Becb Konnekmus Pervcmpa ¢
BLIXO4OM B CBem fgBafamb NAMOro BeiNYcKa Hay4HO-meXHUYecKoro
cO6opHMKa 1 noXXenams BCEM JaflbHEALIMX YCNeX0B8 M npousemanms,

D .M. Kayman,

BuLe-npesnjeHm Poccurickoi

akagemun mpaHcnopma,

HOKMOop mexHN4ecknx Hayk, npogheccop,
3acnyXeHHbin gesmens HayKu u mexHuky P




VUL
XIHUECKMTY
CHOPHAR

H.A. Peuuemos

HAYYHAA AOEATENbHOCTb — 3AJNIOI YCMNEXA
KNACCUDPUKALLMOHHOIO OBLLECTBA

Ha npoTsikeHWn BCelt CBOEH WCTOPUW AeATeNbHOCTL Pycckoro
Peructpa, 3aTem Peructpa CCCP, a B HacTosl|ee BpemMs Poccuirckoro
MopcKOro peructpa cygoxogcTsa Obina HepaspblBHO cBfA3aHa C
Haykoi. Bce cBOM HaydHble paspaboTki PerncTp perynspHo ny6-
mKoBan, a 8 1916 rogy eblluesn Nepsbli BbINYCK Tpyaos obljecTaa no
KnaccngunKalmu MOPCKMUX, PEYHbIX U O3ePHLIX CYROB. B Hem 6bin
ony6nMKoBaH KpaTKui NUCTOPUYECKUA OYepK O K naccudukayoHH o
JeaTensHocT B Poccuu, OTHET O AeATeNbHOCTY obuiectsa 3a 1914 rop,
AeHeXHbli oT4eT obujectsa 3a 1914 rog 1 3anucka o JOHCKUX CyAax.
Tak Ha cBeT nosBMNCA Npoobpas COBPEeMEeHHOr o Hay4HO-TEXHWHECKOro
c6opHuka. Bo BpeMs nepsoi MWUPOBOM BOWHbI 1 PEBOMOLUWNOHHBIX
cobpiTMin 1917 roga B wu3gaHMu Tpygos HacTynun nepepbis, U
cneayloLmin BoiNyck cBOpHWUKa (CHOBa nog Nel) ebiwen B 1925 rogy
nocne o6pasosanusi Pernctpa Cotosza CCP. COopHvK BbilWes B BAAS
«MaTepuanos», NosgHee «TpyaoB», 3aTeM CTan HasblBaTbCA «MarTe-
pransl No cypocTpoeHuw» u «MaTtepnansl nNo CyAOCTPOEHWIO U
cygopemMoHTy». B Takom Buae OH Bbixogun A0 1947 ropa 6es
Hymepauuun. K Bbinycky 1954 ropa K.E. Kpaciok Hanucan éubnmorpa-
duyecKylo cnpasky No npepelAywmuM cO0pHUKamM, rae 6blna caenaxa
NoNbITKa chcTemaTManposaTb Hymepauuto Tpyaos Pervctpa.
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B 1925 rogy cOopHUK BbIXogun yXe nogd 3rMpod TexXHU4YecKoro
coseljanuna rnpu Komutete Pernctpa Coiwosa CCP, kotopoe ABnanocs
aHanor oM CoBpeMeHHOro Hay4Ho-TeXHUYecKoro copeTta Pervctpa. B 1o
BpEMA TEXHWYECKMM COBelujaHUuemM PYKOBOAWIT USBECTHBIA YYEHbIN-
Kopabnectpoutens K.M. Boknesckuit. O6was peaakums usgasaslie-
roca FocyfapcTBEHHbIM TPAHCNOPTHLIM M3JaTenbCTBOM cOOpHUKA, B
KoTOpoM bl NOMEUjeHbl CTaTbh M OKNadbl OCHOBOMONOXKHUKA HOpM
Npo4YHOCTM MOPCKUX cyfdos npog. B.Jl. MospwHuHa, psap craTei
coTpygHukos Peructpa CCCP, ony6nukosaHbi oduynancHble [JOKY-
MeHTh!, Bbina BhiMONHEHA HayvanbHukoMm LieHTpanebHoro Giopo Pernc-
Tpa Cotosa CCP H.A. BonnsaHckum. ‘

Cemb BbINYCKOB cOOpHMKa BbiNM B u3gaTensctBe «MOpCKo#
TpaHcnopT (¢ 1965 roga — «TpaHcnopT») B BUAE TEMATUYECKOro
n3faHus, nNocBsiljeHHoro obum BONpocaM OCTONYUBOCTM U HEnoTon-
NAEMOCTM CYHOB, @ TakKXe MPOYHOCTH Kopnycos cypnoB. [lepsbili
BbiNyck «TeopeTudeckue i nNpakTUYeCcKWe BOMPOCh OCTONYMBOCTY U
HenoTornNAeMoCT MOPCKUX CyQoB» rnosisunca B 1862 rogy, nocnegnui
— B 1968 rogy.

CoBpeMeHHbiit BUO HayYHO-TexHu4veckui cbopHuk Peructpa CCCP
Briepsble npuHan B 1971 rogy. B pepakuuoHHYIO KOMneruio nepsoro
Bblinycka o6bemom okono 400 ctpanuy sxogurm B.B, Cytyno, 3.B. [Obako-
Hos, B.A. Wapkos, OA. 3hgensmad, npod. B.WN. EnuH, N.C. BopuH,
B.E. Kysneyos, I.®. MapueHko, B.H. I'yijuH. OH oTKpbiBAncs craTbei
rnasHoro uHxexepa Peructpa B.B. CyTyrno, KoTopkiil yxe Torga sugen
6yayuiee HopMaTMBHOW 1 HA430PHON paboTbl OPraHn3ayuy HeoTPbIBHLIM
OT COBPEMEHHON BblYMCNUTENLHOIR TexHWKKu. B.B. CyTyno ywen u3 Xu3sHu
COBCEM HefaBHO W MOr BMAEeTL MNrofdsl CBOUX WASH, BOMIIOWEHHbIE B
KOMMBIOTEPHBIE Nporpammbl U 6asbl AaHHbIX, MOr BU[ETE COTHM
rnepcoHanbHbIX KOMMbIOTEPOB, 6e3 KOTOPbIX HEeMbICAMMA »XW3Hb COB-
pemeHHoro knaccudukaymoHHoro oblyecTea.

Tematuka cOopHuKa onpefpensanack HacywHbiMy apobnemamu,
CBA3aHHLIMKU C OYPHBIM pasBUTHUEM CYAOCTPOUTENbHON Hayku #
TEXHWKW, BHEOAPEHUEM HOBbIX TeXHOMOoru#, HoBbIMM TpeboBaHWAMYU
MEeXAYHapOHbi X KOHBEHLMNA.

3HaunTensHoe BHUMaHWe Bcerfa yHAersinoch sonpocam Haasopa u
Knaccugukaumu, 6esonacHoCcTM Cy[oB ¥ Cy[OXOACcTBa B LenoM. Hacto B
cOOpHUKE MOSBMANMCE CTaTbi, MOCBAU|EHHbIE TeopeTuyeckuM npobne-
Mam MOpexXofHbiX KayecTB Cy[oB, BOMPOCAM MPOYHOCTU U KOHCTPYKUMK
Kxopnyca. BnocnepgciBuu TeopeTMHeckue BhiKNAAKK MPOBEPSINMCL Ha
rpakTMKe ¥ BHegpsiMceb B Npasuna U pykosogcTtsa Perucipa.
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B c6BopHuke nybrmMxosanack uHbopMalus no martepuanav MMO,
MAKO, gpyrux mexayHapoaHsIX opranusayui.

ABTOpbl CHOPHUKA — Y4eHble BeAylWuX Hay4HblX UEeHTPOB, MOPCKUX
yuebHbIX 3aBedeHuil, NPOEKTHbIX U KOHCTPYKTOPCKNX 6lopo, pyKoBoguTe--
M ¥ coTpyaHWKM Peructpa. Hanboriee M3BECTHbIE M3 HNX aKageMUKU
PAH O.M. ConomeHues n W.B. TopbiHMH, un.-kopp. PAH, npod.
AE. Casonos, npot. C.H. BraroseujeHckuit, npod. A.H. XornoanmH,
npod. I.B. Boiiyos, npod. AN, Makcumagxu, npoc. B.B. Iyrosckua,
npod. B.E. Enun, npod. C.B. Kamkud, npogp. .M. KaumaH, npod.
[1B. Bunecos, npod. K.A. Cemeros, B.B. Cytyno, B.W. EBeHkoO.

CTpaHnusl cO6opHMKa ObiMM Bcerpa OTKPbITh ANA nyénukaygui
MONOfbiX aBTOPOB, YTO MMeeT ocoboe 3HayeHue ceiivyac, Korga
KONMYECTBO HAYYHbLIX U3JAHWHA 3HaYNTEeNLHO cokpaTtunock. Psap asTo-
pos, Ny6nukys ceBou paboTel B COOpHWKE, BbLIPOCAM OT MONOAbIX
MHXXEHepoB [0 KaHAWAaToB W AOKTOPOB Hayk.

C 1992 roga no 1994 rog cGopHUK He nspasarncs. 970 6kt 510
TpygHoe Bpems AnsA cipadbel U Ans Pervcrtpa. Bbinyck Hay4HoO-
TexHn4eckoro c6opruka Ne 18 6bin nocnedHwm nog arngoi Pernctpa
CCCP. C 1995 rofa cOOPHUK HOGCUT HasBanne «Hay4uHo-TexHu4eckui
c6opHuK Poccuilckoro Mopckoro perncipa CyoXoAcTaas.

B 1995 rofy Bospogun csoio paboTy Hay4HO-TEXHWYECKUA coBeT
Perncipa, 4To Jano HOBbI# TONYOK Hay4yHOW AEATENbHOCTA W Cno-
coB6CTBORANO MOABNEHWI0 BOMbLIOTo KOMMYecTBa HOBBLIX CTateil Ans
cOOpHMKA, KOTOPbLIA 3HAYUTENPHO BLIPOC B o6beme. CyulecTBeHHO
yBENMUMNOoCk (DMHaHCMPOBaHMe Hay4Ho-MccnefoBaTenbckiX npoek-
TOB, NOABANUCL HOBbLIE HaNpPaBNeHWsl AeATEeNbHOCTH U HOBLIE CeKuuu
Hay4HO-TEXHMUYECKOro coeTa. Pacwmpunace He TOMBKO Temammka
craTeit c6OpHMKA, HO W Kpyr erc uuratenei. flo 3Tum npuaHakam
MOXHO CYauTb O NOBBIWEHWA PO Hayku BO BGEX HanpaBneHuax
desiTensHocTh Peructpa.

C 1995 rofla HAy4YHO-TEXHWYECKUA COOPHUK M3faeTCA cunamu
W3paTenbcKo-nonurpauyeckoro ortaena MasHoro ynpasneHua Pe-
ructpa. MpuMeHeHNe KOMMbIOTEPHO! BEPCTKN U useTtHon nommrpadmu,
YeTKNE PUCYHK/ M WPUMT SHAYNTENLHO YRYUYWWNM nommrpaduyeckoe
Ka4ecTsO W3faHus.

Haw cH60pHUK M3BECTEH HE TOMbKO B CaHkT-TleTepbypre. Bnaropaps
coTpyAHM4ecTsy ¢ MHCTMTYToM npoGneM TpaHcrnopTta PAH on Obin
Y[IOCTOEH BHUMaHU A npesuaeHTa PAH, KOTOpbI NOATBEPAMN 3TO B CBOEM
NpUBETCTBEHHOM MYCbME fpPesnanyMmy Hay4Ho-TEXHWYeCKOoro coseTa
Peructpa 8 1999 rogy. O Heo6XOgMMOCT M3JaHUA FOBOPUTCA U BO
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BCTYNUTENbHOW CTaTbe akaaemuka-cekpetaps otgeneHus PAH M. Kru-
MOBa K fBajaTb BTOPOMY BbIMYCKY HaY4YHO-TEXHM4ECKOrO COHOPHUKA.

C mMomeHTa BbiXoda nepeoro c6opHUKa Tpyaoe Pernctpa MWHYNO
MHOro net. 3a 3TO Bpems MNOABMAMNCL U WUCHE3aNW Lensie cepuu
HaYYHbIX U TEXHUYECKUX U3OaHWIA, BOSHUKANM U UcHes3ani uagarenscr-
Ba. Peructp sbigepxan nposepky BpemeHeMm, BbLICTOSN B CambiX
CNOXHbIX cUTyaunsx. Y nogreepxaeHnem TOMY CAYXMT HayyHo-
TeéXHUYeCKUA COOpHWK Peructpa, KOTOpbIil, HECMOTPs Ha TpyaHble
NCNbITaHUA, U3[aeTcsa 1, A yBepeH, 6yaeT M3AaBaTbCA HA pPerynapHoi
OCHOBE, ABNAACE OTPE)XKEHWEM Hay4HbiX W3bICKaHWH, MPOBOAUMbIX
Peructpom u y4yeHbimu Poccuu.

ATEPHANH
NOTCYROCTEORHIW
W CyYROPEMOHTY

TEXHUMECKAR - | [0 o snsoc
CBOPHMK : MOPCHIX C¥ O

MAYIHO-TEXHHSECKIN CROPINK

Punyes |

TV

Fotae dmim s 7

h
{-PYCCKIM PEFUCTP LERE
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H.M. ITonomapes

OEATENBHOCTb POCCUNCKOIO PEFTMCTPA HA NMOCTY
NPEOQCEOATENA MAKO

Poccuiickuil MOpCKoit peructp cypoxofctea B 2001 roay Obin
nsbpaH npefcegatenem MexxayHapoAHoh accouualyuu Knaccupuka-
MOHHbIX obwecTts (MAKQO) u B TeyeHWe roga BO3rNABAAN 3Ty
oprannsaumio, Kotopas ofveguHseT 10 KpynHeuwmnx Knaccuduka-
UMOHHBIX 0BujecTs: AMepuKarHckoe 610po cyJoX0ACTea, Biopo Beputac
(dpaHums), Kutanckoe KnacocukaumoHHoe o6LecTso, Hopeexckuin
BepuTtac, epmaHckuit Tlnoita, Kopefckuid peructp, Peructp Jlnonga
(Aurnus), HKK (SinoHus), PUHA (WTtamus) u PoccnitckiuiA MOpCKON
perucTp cygoxofcTsa. oA TeXHWYEcKUM HaA30pOM CTpaH-4neHos
MAKO HaxoguTtcs 6onee 90% TOHHaXa MMPOBOro MOPCKOro TOProBoro
dnoTa.

Accouuauus 6eina obpasosaHa B 1968 roAy ¢ yernbio 06beAMHUTS
yonnua no cbecnedyeHunio 6e30nacHocTM Ha Mmope U npefynpexaeHuto
3arpAaHeHna Mopckoit cpefel. Hap pewleHnem amix safjad padoTaloT
cneyuansHele paboune rpynnel MAKO, Kyfa BXogaT segylue cnetua-
nucTel B obnact cygoxoacTea. PesaynbTartoMm UX AeATensHOCTH
ABASETCA CO3[aHue eauHblX TpeboBaHWiA M HOpM Ge30macHocTH
MopennasaHus, OXpaHbl YEeMNoBE4HEeckKoW XW3HW Ha Mope, HaAeXXHow
nepeBo3KM rPy30B U 3allUTel OKPyXKawolwei cpefbl. Ha ocHoBe Takux
YHUDULUMPOBAHHBIX TeXHUYECKMX TpeGosaHuii Mo NpOeKTUpOBaHuio,
nocTpoike % HaA3opy 3a cyfjamu B 3Kcnnyarayun Bce YneHbl MAKO
paspabaThiBalOT U COBEPUIEHCTBYIOT CBOIO HOPMATNBHYIO 6asy. PaboTta
AccouMali OCHOBaHa Ha TeCHOM B3auMOAEMCTBUM G HAalUOHambHbBIMA
N MeXAyHapoaHLIMW MpeAcTaBUTENAMM MOPCKOA WHAYCTPUM {cynoc-
TpouTENAMM, cydoBRagensyamn, CTPaxoBbiMU KOMNaHUAMK U T.4) C
y4EeTOM BCEX HOBbIX AOCTUXKEHUi B 3TOW oTpachy.

3a nocrnegHne rofbl NPOU3OWNO HECKOMbKO KPYMHBIX aBpapuil Ha
MOpe, BEI3BABWMX TPEBOrY HE TOMBLKO MOPCKOW 06 ECTBEHHOCTA, HO 1
camblX LIWPOKKUX crioeB obuecTsa. PoccuickoMy PerncTpy Ha nocty
npeacepatensd MAKO npefcTosAno Hai nyTs cTabunmsaymu nonoxe-
HUA B MAKO 1 B MUPOBOM MoOpennaBaHuu, a Takxe BbIpaboTaTh Mephbl
no ykpenneuuio asTopuTeta Accounaunm Kak BCeMUPHO NpU3HaHHoro
LeHTpa TeXHMYeCKOh aKcnepTusel. Ecnu roBopnTe KOHKpETHES, 2001
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rogq npowen ana MAKO nop 3Hakom Gopb6bl 3a 6e30M1acHOCTb
He@TeHanMBHbLIX CyfjoB, YTO ObiNo BbI3BAHO aBAPUAMU TAHKEPOB K
onaceHWAMY 3a cOXpaHHOCTe OKpyXaiollei cpepel. B 2002 rogy octpo
BCTana npobnema 6e3onacHOCTY HaBalnouvHblX cyfoB. Bcem namatHa
rubenb cyaHa «[depOuwmp», MHUNAGHT, paccnefoBaHWe KOToporo eije
He 3aKOHYeHO. bbirm 1 gpyrue katactpodbl ¢ Bankepamu, npusnek-
e BHMMaHne K cyaaMm uMeHHO 3Toro tuna.

B wmapte atoro roga Accouuauus npeAcTaBUNA PAf HOBbIX
Tpebosarui, HanpaBneHHbIX Ha NoBbllieHne 6830MacHOCTH HABATOY-
HbIX CYAOB. OTa Ba)XKHAA WHMUMATMBA KacaeTcs, B NEpPBYO ovepefs,
cyljecTeyiolWMX HaBaNoyHbiX cyfos. Hoeble TpeboBaHusa yckopar
CPOKV NpOBEPKK NMPOYHOCTH MONepeYHoi rothpupoBanHoh nepebopku
¥ ABOMHOrO gHa B HOCOBOM TPY3OBOM TPIOME, KOCHYTCS NPOMHOCTM
GOpTOBLIX KOHCTPYKUMIA B paiioHe rpy3oBbIX TPIOMOB, MpUBEAYT K
yXKecToueHuio TpeboBaHi K HOCOBbLIM MIOKOBbIM 3aKPbI TUAM TPY30BbIX
TPIOMOB, NOTPebyloT YCTAHOBKKM YCUNEHHbIX (hanbwdopTos wnmM Born-
HOOTOOWHMKOB B Cnyyae OTCYTCTBUS Oaka, a TakXe npuBegyr K
AanbHenwemy yxecTtoueHuno TpebosaHuit Mporpammer paclinpeHHoro
ocBupfetenscisosainas MAKO (ESP) k 6onee monogsim cygam
daHHoro mna. Hoeekil NakeT TpeboBaHKUI K CYL|ECTBYIOLMM HaBanou-
HbiM CyfaMm, COCTOAWMA #3 BOCbMU MYHKTOB, [JOMONHAST YCKOPEHHYIO
nporpammy MeXAyHapooHOA MOPCKOA OpraHu3auuu o pelleHuio
AaHHoi npobnemsl. 3aseptaetcs paspaGotka psAa Hosblx Tpebo-
BaHWA, KOTOpPbIe CBA3aHLI C Mepamy KOHTPoNs pucka, 3T tpeboBaHus
NPUMEHAITCA K CyLecTByouim cydam anuvHon 150 M u 6onee, xoTs
HEKoTopble U3 HUX OydyT NPUMEHATLCA TAKXKEe K CYAaM MeHblued
ANVHBL Y, B HEKOTOPbIX CAy4YasX, K HOBbIM Cydam.

B wone B CankT-Netepbypre npowno sacefgadue 45-ro CoseTa
MAKO, Ha KOTOpOM Obinu MPUHATHI HOBbIE YHU(DUUMPOBaHHbIe Tpebo-
BaHWA K BBOAUMBLIM TapMOHUBWPOBAHHLIM CMMBONaM knacca AnNs
HaBasio\HbIX CYAOB W pacyeTHkIM criyyasam sarpysku. CoseT nogreepgmn
CBOIO TOTOBHOCTb OKa3biBaTh cofedctaue [ocygapcteam ¢nara. Ha
3acefannn oBCYXAarmMch MNONOXUTenNbHble pPesynbTaTsl COBMECTHBLIX
npoeKToB ¢ MOpPCKuMM AAMWUHUCTPaAUMSAMN OTAENbHbIX CTpaH no obec-
nevyeHnio Hagnexauero yposHa 6esonacHoc cyfdos. K 1 axsaps 2003
roga MAKO sHegpuT Tpebosanua [Mpekmebl EC K npospadHocTi
TeKylen uHopmaurm No KOHBEHUMOHHBIM OCBUAETENbCTBOBAHMAM AMA
nogHagsopHoro gnoTa. Ewe oaHvM WwaroMm B Hanpasnexun Gonbluelt
npo3pavYHOCT™M [eATeNbHOCTW CTaHeT pasMmeujeHue Ha UHTepHeT-caiTe
AeTanen pabounx nporpamm TexHndeckux pabounx rpynn MAKO.
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CoBeT npoaHanManposan paboTy cucTeMbl KadecTsa Accoluauum u
oTMETUA YrydileHne CTaTUCTUKKM 3afepKaHui PSC u pesynbTtaTos
ayguTa cucrtemel kavectsa. B 1o Xe BpeM#f, CoseT onpegenun
BOMpOCHl, Tpebyuue AONONHUTENBHOIO BHUMAaHWS, KOHTPOMbL 33
nposogMMbIMu paBoTamu, nNpoBepKa NPaKkTUku paboTbl WHCMNEKTOPOB
U noBblleHne ux keammdukayun. MAKO cobupaeTcsa cos3jath cUcTeMy
K rioudesbix rokasateneit aeatensHocty (KM) ana oyeHky ahbchekT™Bs-
noctu paboTel Accouuauuu. CoseT nMoATBEpANN CBOE CTpemIieHue K
aKTUBHOMY COTPYAHMYECTBY C MOPCKO WHAYCTPUENR U 3annaHuposan
Cepuio BCTPeY C accoupayusMi 1 opraHnsaunsmu, sanHTepecosatbi-
MU B TECHOM B3aumogeicteun ¢ MAKO.
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Bornpock! 6e3onacHoctu cygos

V]IK 621.12.001

B.U. Egenxo, I'.B. Ezopos

METOLQRONOINMMYECKME OCHOBbl OBECMEYEHUSA
BE3OMACHON W PEHTAEBENIbHOA 3KCMNNYATAUUU
CYOOB CTAPLIE 15 INNET HA BA3E NPOLUERYPBLI PC CAP

BeepgeHuune

Hanbonee “3BeCTHOW B OTEYECTBEHHOI NpakTUKe npouegypon
obecneyeHnss He30MacHOR IKCANYATAUUU U COXPaHeHUd npuemneMara
YpOBHA pucka cyfos crapuwe 15 neT AsnsieTcs obHoOBNeHue (peHoBa-
L®rs) Kopnycos CyAos.

B ee ocHoBy 6bina sanoxeHa WUAes YMEeHbIEHWS pacyetHoro
BO3pacTa NpU GCOXpaHeHUM KOHCTPYKUMM KopAyca CygHa u ero
HasHayeHus. [pyruMmu crosamu, CylecTByollee CYAHC BO3PACTOM,
Hanpumep, 25 neT cpaBHMBANOCh C TAKUM XKe, HO UMEIoWNM BO3pacT 5
u 10 net. Ha ocHose nogobHbLIX cpaBHeHUt onpegensnca Heobxoau-
Mbi# 06beM peHOBaLMOHHOIO (BOCCTAHOBUTENLHONO) PEMOHTA, KOTO-
pbiil MpeBbilian ob6beM 0ObIYHOrO peMoHTa ANA NOATBEPKAESHUSA
knacca [1, 2, 3, 12].

B 1992 rogy PC BBen B peicrteue PyKOBOACTBO No 0GHOBREHUIO
KOprycoB MOPCKWX Cyfos, KoTopoe 6a3sMpoBanock Ha [ABYX YPOBHSAX
peroBayuu (1SS u 28S). MepsBoHayankHO WCNOML3OBANUCL a4
nogxofda K onpefeneduio TpebyemblXx ANA OOGHOBREHWS TONUMH
FMCTOBbIX 3N1EMEHTOB 1 MOMEHTOB COMPOTUBIIEHN A, MOMEHTOB UHEPLUN
¥ TONWMH CTEHOK nofnepedHoro cedeHns 6anok. MNpu nepsom nogxoae
pacyeTbl MPOW3BOANTIUCL C NMOMOUWbLIO KO3 (PULUNEHTOB yMeHbeH!s
TONUWMKH NO OTHOWEHNIO K pasMmepam, MOoryyeHHsiM Mo 4eACTByoWuM
[Mpasunam PC. MNpy BTOpOM — C NOMOLWblo KO3 UUNEHTOB yBENNYE-

17




HAA TOMUMH NO OTHOWEHWIO K pasmepam, paHee onpefeneHHbiM B
CneyuansHbiX HOpMax AONyCKaeMoro U3HOCE, UMEBILMMCS ANA MHOTUX
OTEYECTBEHHBIX MOPCKMX CYAOB.

B 1998 rofy BbiEHA3BaHHBLIA [OKYMEHT 6bin nepepaboTaH W

BKMIOUEH B cocTas ApoekTa MHCTpYKUWK no onpefdeneHunio TexHu4ec-
KOro COCTOAHMS, OBHOBMEHWIO U PEMOHTY KOPMYCOB MOPGKUX CYAOB,
uagaHHoit 8 2000 rogy KaK npunoxeHue K MpaBnnam Knaccutpuka-
LIMOHHBIX OCBK AeTenbcTBOBaHNIA cyAos [5]. CriegyeT oTME™MTH, 4TO NPy
MoAroToBKe YKasaHHO# MHCTPyKUWM Oblnit OTKOPPEKTUPOBaAHb (B
CTOPOHY YBeNnuMYeHUA) KOIMMUUMEHTH yMeHbWeHnsA TONUH fpu
nepeoM NoAxode, U ObiN UCKMoYeH BTOPO NOAXOA,.

B HacToswee Bpems npu npoBegeHun PC o6HOBREHNA 06A3aTENb-
HbiM ABNSETCA BOCCTAHOBMEHWE HaAneXallero BHewHero sufa Kop-
nyca cygHa, 4TO [AOMXKHO MOATBEPXAATeCA NpefAcTaBneHueMm
thoTorpaduit cyaHa Ao 1 nocne BOCCTaHOBUTENIbHOMO PeMOoHTa.

Kak nokasas orbiT, HakomneHHb!# npu nposeaexnn Gonee ABYX COTeH
peHoBaUMil KOPMYCOB CYAOB CamblX Pasfm4HbiX TMMOB, 06bEM BOCCTaHO-
BUTEfLHOrO PEMOHTA NPt 0BHOBNEHUM, 0BbLIUHO, Bonblie cOOTBETCTBYIOUE-
ro o6vema pemMoHTa rpyu NoATBepXX deHuy kracca Ha 5 — 20% [1].

MpoBepeHne fpoueaypbl OGHOBREHUA W Nony4eHWe COOTBETCT-
BYlOL|ErO CBUAETENbCTBA NO3BONAET CyA0BNaernbUy 3KCNNyatMposaTs
CyAHo B nopTax, rge ecvb orpaHndeHns no so3pacTty (15, 20 neT).
O6HOBNEHHOE CYAHO 3ameTHO rnerde oTdpaxrtoBbiBaetcs. [1o psgy
NO3MUKi rpy300TNpaBuTeNM OTKa3blBAIOTCA OT MEpeBo3oK Ha cyfax,
KOpMyca KOTOPbIX He MPoWnM npoueaypy ofHosneHns. He npouefwue
peHoBaluio cyfa cTaplie 30 net nonyvaT knacc PC TOfMbKO Ha' 2rofa
W [OOMXHbI eXerogHo pokosatsbcs. He y,qoanenaop;uoume Tpebo-
BaHNAM oBHOBNeHus cyga cTapwe 20 neT He MOryT ObiTe NPUHATE B
knacc PC 13 KHaccos MHLIX KnaccntukaymoHHbix oblecTs,

Mocne ofcriefoeaHusa cyfgHa WM nocnegylolero pemoHTa unu
BOCCTAHOBNEHUA 3MEMEHTOB CYAOBbIX KOHCTRYKUUA O YPOBHA HafeX-
woctM, TpeGyemoro PC, BbijaeTcs YaocToBepeHue 00 obHOoBNEHUN
Kopnyca CyAHa, ¥ NpOXN3BOAUTCA 3anuck B KnaccuukayuoHHOM
CeupeTenscTee. llocrie 3aBeplieHus paboT coxpaHseTcs rof noct-
poliKu, NepeoHayvanbHbl# KNacc v TMN cygHa.

OCHOBHOW HEAOCTATOK [aHHO! Npolegdypbl COCTOUT B TOM, 4TO
peHoBaiiust KacaeTcsl TONEKO OUEHKM HaJeXXHOCTU Kopnyca. MaluuHbl,
MexaHi3Mbl, ycTpolicTBa M cucTeMbl ocTaloTcs Ges N3MEHEHMA,
PeHoBalUns He NO3BOMAET, KaK APaBuno, CHU3UTb CTPaXOBbie CTaBku
1 MAano BRAMSeT Ha 3KOHOMUKY CyaHa, T.K., B UeNOM, pycK aKcnnyaTauun
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CyQHa 3aBUCUT OT COCTOAHMSA He TONMbKO KOpryca, HO WU Apouux
3MIEMEHTOB CYAHA.

Moeblwenne cTaHpapToB OesonacHocT# cygoxogctsa [7] v ot-
Me4eHHble Bbille HedocTaTkn obHosneHnAa notpeboBanu paspabdoTky
MHOIl npoyefypsl OCBMAETENbLCTBOBAHMA, KOTOpas umena 6kl 6oNee
wupokyto 6as3y AnNA aHarnMaa W OLEeHKU (akTUYeCKOro COCTOSHUS
OCHOBHbIX 3NEMEHTOB CYAHA,

B kauecTtBe nofobHoi npouefypsl MoxeT npumeHaTtsca CAP
(Condition Assessment Program), sHauuMTenbHbii onbiT NpoBefeHnA
KOTOpOi BblN HaKOMeH HEKOTOPLIMY Knaccu hukaymoHHbIMK 0B ecT-
Bamu-uneHamn MAKO [11, 15, 16].

OnbIT nposegennna CAP

B koHUe 80-x rooe MHOFUMY BeAYLUMK (DpaxToBaTeNAMU U PSAOM
agMUHUCTPaUril rocygapcTs 1 MOPTOB ObINO BLICKA3AHO MHEHUEe O
Heob6X0gUMOCTY CO3/aHUs AOAONHUTENBHON MO OTHOWEHUIO K KNaccu-
(buKauum cMcTeMbl OLleHKM CYWEeCTBYIOWMX cTapelolwux cygos. Takas
cucTema rno3sorMna 6bl OYeHnBaTh UccrneayemMbie 06beK Tl HE TONLKO
MO HUXKHEN rpaHulle KnaccuukalmoHHeiX TpeboBaHui, HO U onpefe-
NN Tb UX COCTOAHUE OTHOCUTENBHO TPEGOBAHUH K HOBOMY CYAHY.

Uenbio sBnsetcs obecnevyeHue NepeBO3KWU BhICOKOMPaXTHLIX #
OMacHbIX rPy3oB, Takux Kak HedTe ¥ Hed TeNpoayK Thl, KAYECTBEHHbLIMY
HafeXHbIMU CYAiaMu U OTBETCTBEHHbIMY CyAOBRafefbliamu, npegoc-
TaBNeHWe NocregHUM Ha pPbiHKe TPaHCMopTHbIX YCNYr NPEeMMYIecTs No
CpaBHEHWI0O C HeJoOpOCOBECTHbIMM CyAOBNAAENbLUaMU, IKCNNYATH-
pylowumMu cybectaHgapTHele cyga [15].

B 1989 r. DNV paspa6oTano nofobHY0 npoyefypy UHTer pansHoil
OLeHKU haKTu4eckoro coctosiHus cygos — peitTudra CAP. Takan xe
npouegypa 6bina paspabortaHa u BHegpeHa LR nog HaseaHuem Ship
Assessment Scheme (SAS). AnanoruuHast npouyegypa cyulecrayeT a
ABS, BV u psige gpyrux o6wecrta-4neHos MAKO.

Moa CAP noHumanacs npouegypa, BKNovyalolwan nposepky dak-
TAYECKOro COCTOAHMA KOpnyca, MaluH, MeXaHW3MoB M [pPy30BOit
cUCTeMbl CYfjHa, OCHOBAHHYIO Ha OCBUETEenbCTBOBAHMM, 03HaKOMIie-
HU¥ C OOKYMEHTaMW, 3aMepax OCTATOYHbIX TOMUIUH W UMEIOWMUXCH
JeexToB, 3aMepax subpauuy, BbiMoNHeHud nNpob macna, pacdyeTax
fIPOYHOCTY KOpPNYyca; OUeHKY TexHUYeckoro cocrosHua B 6anax CAP B
COOTBETCTBMM CO WKanoi oyeHku; npefdcTasnedue otdeTa no CAP.
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Yepes HekaTopoe spemst CAP Gbina npuHATa Begywumu HedTa-
HeIMM KoMmAaHusmu-tbpaxTosatensmn (BP, STATOIL, SHELL u pgp.)
KaK AONOMHEHWE K PACWMPEHHbIM KIAcChPUKaUMoHHbIM OcBUAS-
TeNLCTBOBAHUAM, APOBOAUMBIM [NS HaNMBHbIX CY[OB BO3PAaCcTOM
ceoiwe 20 neT.

CAP asnsetcs cpeacTsoM AOMNOFHAOL e’ KnaccuduKaluio KaqecT-
BEHHOI WMHTErpansHOA OLEHKW, OPUEHTMPOBAHHON Ha peanbHoe Tex-
HMYeckoe M -(PYHKUMOHANbHOE COCTOAHWE Koprnyca, MaluH,
MeXxaHW3MOB 1 CUCTEM.:

B npaktike PC 3Ta npouedypa AB/Nack MOTU4ECKUM MpoAonxe-
HWEM ¥ pasBUTMEM Npouedypbl OGHOBMEHUS, T.K. COAPXKNT CpaBHeHue
(haKTMUECKOro COCTOSHUSA 3MEeMEHTOB CyfHa C ABYMA rpaHuuyHbIMU
COCTOAHU AMN: MUHMMAaNbHBIM KNAaccH (BUKALMOHHBIM YpoBHEM v Tpebo-
BaHMAMKU K HoBomy cygHy {13].

CAP fokymeHTanbHO OTpaXkaeT COCTOsHWe W PelTMHr cyaHa B
COOTBETCTBMM CO WKanofh oyerku (6annom). CAP 1 agnseTcs HanBbiCWUM
HAnnoM, .COOTBETCTBYIOWLIUM OUEHKE COCTOAHUA cyaHa (UMM ero oTaenks-
HbIX YacTelt 1 anemeHToB) — «oTrmuHoe»; CAP 2 cooTBeTCTBYET OlleHKe
COCTOSIHMA CygHa (MMM ero 4YacTeil M ANemeHToB) — «Xopowee»; CAP 3
COOTBETCTBYET OUEHKE COCTOSHWS CYAHa (WM ero 4YacTei U aneMeHToB)
— «yposneTsoputensHoe»; CAP 4 cooTBeTcTBYeT OUEHKe COCTOAHUS
cyOHa (MM ero JacTeit U SNeMeHTOB) — «[1110X0e».

BHavane KnaccuduKauuoHHbie oBL{ecTa NPUMEHANM pasiniHeie
06BbeMbl OCBWASTENLCTBOBAHUA M LWKaNbl OUEHKW, 4TO BbI3BAMO
HEKOoTOpYI MyTaHudy B cypoxogHoit otpacnu. C 1 uioHA 1996 ropa
ABS, LR u DNV ssenu B geiictBre YHU(OULUMPOBAHHYIO WKANY OLEHKK
COCTOSHNA, KOTOpas Ucronb3ayeTca Takxe W B npoueaype PC CAP.

CAP — 3T0 HeobsasaTenbHas ycnyra knaccutukaynoHHOro
obwectsa. Pasinua mexay knaccudukauweir u CAP B TOM, uTO
HamuMe Krnacca rapaHTpyer, Y4To CYAHO umeeT TeXHMYEeCcKUH cTaH-
[APT, PaBHbIA UMM GoTee BbICOKMUA, 4eM MUHUMANbHbIA onpeAensAembli
npasunamu knaccuukayuMoHHOro oBWecTsa, OCHOBAHHLIN- Ha pe-
rynsipHbIX ApoUeRypax ocBM/eTeNsCTBOBAHWA, a CAP onwuceiBaet #
onpegenseT akTM4YECKW A CTaHZapT COCTOAHUA CyaHa Ha AaTy
OCMOTPa COFMNacHO NPUHATON wWwkKane ouedku, Ceptudmrat CAP e
WMeeT CpoKa fIRCTBUSA, T.K. OH (IMKCMpYeT Tekyljee COCTOAHUE CyfHa
n ero uyacted. OpHaKo, Korja 370 CPEfCTBO OUeHKW GbiNo MPUHATO
seyunMn ppaxToBaTensMmu, nocnefHne sBeenn cpok pevictens Cep-
ukata CAP (3 — 4 roga B 3aBuCMMOCTM OT Ganna), a Takxe
ponyckaemble 6annsl CAP ans oTgpaxtoBku (He HUXe CAP 2).
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Hanee npnsegedsl ocHoBHbie ocobernHocTy npouefypsl PC CAP B
OTHOWEHUU Kopryca cyfHa Kak panbHelwero aTana passuTus
npoteypw obHosneHua PC.

Mpouegypa PC CAP cogepxuT Takxe cootseTcTaylome Tpe6o-
BaHWA K MallMHam, MexaHu3MaM, rpy3oBoil ¥ G6annactHoi cucTemam,
Hasmnpyiolnecsa Ha HakonneHHom PC u gpyrumu uneramu MAKO onbiTe
ocsuaeTenscreoBaHuit u pexkomengauusx OCIMF [14], koTopbie,
OfHaKOo, B HacTosien ctatbe He NPUBOASTCS.

Cocrasnsiouwue npoyeaypsbi PC CAP B oTHoweH M Kopnyca cygHa

1. AHanns (akKTMYeCKOro COCTOSIHWS KOPnyca ¢ OofuMcaHnem
haKTU4YeckMx W3HOCOB M UHbIX AedeKToB, OOHAPYXEHHbLIX Kak BO
Bpems OCBU[eTeN-CTBOBAHUA, TaK U B COOTBETCTBMMU C pesynbTaramu
“3ydeHns AaHHbIX NpeblAyunx peMoHToB kopnyca, aktos PC u 1.4

2. lMposepka ofujel NpofofnbLHOA NPOYHOCTM KOPfiyca CyaHa,
BKJllo4as cpaBHeHne (hakTM4ecKoro MoMeHTa CONPOTUBNEHUSA KOpryca
6es usHoca ¢ Tpebosaxuamu Mpasun PC, cpaBHeHWe (hakTM4ecKoro
MOMEHTa COMPOTUBNEHUA Koprnyca C M3HOCOM ¢ TpebosaHusimu PC B
COOTBETCTBAU C NPUHATON YHUbUUpoOBaHHOR tWkano# oueHkn CAP 1
{«oTnnuHo»), CAP 2 («xopowo»), CAP 3 («ygoBneTBoputensHos»).

3. Mposepka reoMeTpUYECcKUX XapakTepucTuK KOHCTPYKUKI Kop-
nyca, BkroYyas cpaBHeHue GakTVMHECKUX TOMWWH NUCTOB M CTEHOK
6anoK ¥ MOMEHTOB CONPOTUBNEHUA 3NEMEHTOR Koprnyca 6e3 uaHoca u
C M3HocoMm ¢ TpebBosaHusMu peiicteyouwmnx Mpasun PC Kk HoBOMY
Koprnycy.

4. Mposepka reoMeTpUUYECKMX XapakTepucTMk Kopnyca cygHa ¢
M3HOCOM Ha npejMeT OTCYTCTBMA anemeHTos ¢ Gannom CAP 4
(«HeyfoBrneTBOpPUTENbHO»). B cnyyae o6HApYXeHUA TaKoBbIX feMeH-
ToB 06Wuin 6ann gns kopnyca pased CAP 4.

5. lNocTpoeHne KpuBLIX M3HOCOB KOPMYCHbIX KOHCTPYKUWWA €
ouyeHkolt peiTunra CAP no kaxpo# rpynne ceszed. Peatudr CAP
onpefenseTtca ¢ 10%-0it o6ecneyeHHOCTbIO ANA BCEX NPOU3BEAeHHbIX
3aMepoB MO KaXXAoW rpynne ceA3en.

6. Onpegenetue 6anna CAP gna kopnyca B 4enoM, 0GHOBLIBAAGCh
Ha 6anne CAP kaxpo# rpynnei cBAsen u Koacpcpmumeﬂre BaXHOCTU
COOTBETCTBYIOWEN IPYbl.
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WcxopHble AanKbie npoyeaypbt PC CAP

Mpy .NOArOTOBKE OCBMAETENbCTBOBAHUS KOpNyca 06bem CBefjeHnit 1
ONATENLHOCTL Nepuofa UsyueHUst npegelcTopun cygHa cnefyer onpe-
AEeNsiTb; MCXOQS U3 BO3PACTa U COCTOSHUA CYAHa, a TAKXKe U3 dhakT4ecku
MMEIoLWUXCA B pacrnopsikeHun cygosnajgernbua JOKYMEHTOB.

Ha ocHoBe M3yuyeHHbIX Martepuanos PC npuHumaeT pelueHue o
BbiGope rpy3oBbIX U 6aNnacTHbIX TAHKOB ANs feTansHOoro ocMoTpa.

Kak npaBuno, AeTarnbHOMY OCMOTPY crefyeT MOABeprHyTs He
MeHee MONIOBUHbLI TPY30BLIX MOMEleHuit U BCce BannacTHbie TaHKu.
BbiGpaHHble Fpy30Bbi€ TaHku [OTDKHbI OXBaThiBaTh GOpTOBbIe M
LeHTpanbHbie TaHKM, KOPMOBbLIE, B CpefHeit Hact CyjHa, rpyso-
6annacTHbie. o :

B nomelyeHusx, Bol6parHbix PC ana getansHoro ocBnAeTen-crso-
BaHWA, NPOBOAATCH YNbTPA3BYKOBbIE 3aMepbl TOMWUH, B OCTANbHbIX
foMeleHNsIX NPOBOAUTCSA OOWNA OCMOTP, KOTOPLIA fonXeH noaTeep-
MMTh, 4To fAedexTauuns cBAsei BblOpaHHbIX nomMeleHin nosponseT
[IOCTOBEPHO OLUEHUTb (DaKkTMYecKoe COCTOsHME Kopryca B LenoMm.
Mocne 4ero cocTaBnAeTCs 0TYET O COCTOAHMU KOHCTPYKUMA, 3aliMTHO-
Fo MOKPLITUS U NPOTEKTOPOB B COOTBETCTBYIOWNX TaHKaX.

Kopnyc cygHa nofnexur ocsm,qerenbc'TBoBaHmo B AoKe, BKMoYas
nogpo6Hoe obcrnefgoBaHue MOABOAHON YacTu Kopriyca B padoHe
MalMHHOTO OTAENeHUsA M B KOPMY OT Hero, a Takxe obcregoBaHue
BUHTO-pYNEBOro Kommnnexca. 10 OKOH4aHun OObIYHO COCTaBNAETCHA
OTYET O COCTOAHWMM KOHCTPYKUWIA Kopryca, 3aljuTHbIX MOKpbITMA U
KaTogHoll 3awuThi, BKMIOYAA COOTBETCTBYOWME oTOMAaTepuans.
JonyckaeTcs ocBUAeTeNbCTBOBAHME HAPYXHOro Kopnyca Ha nnasy
(BoponasHeiit 0CMOTP). :

PeKoMeH/yeTCs NPOBOAMTE OCMOTP U TONWMHOMETPUIO CBA3ER B
gsa aTana. [ocne nonydeHus NepBUYHbIX AaHHLIX WU BbINONHEHUA
COOTBETCTBYIOIMX PACYETOB NPOUYHOCTA MOFyT noTpeboBaTbca Aonorn-
HUTENbHLIE 3aMepki B Yaflax C MOBbIWEHHOW KOHUeHTpaunen Hanps-
KeHU, B MecTax C npeanonaraeMbiMuM HeyAadHbiMU
KOHCTPYKTUBHBLIMM U TEXHOMOrM4ecknmu peweHnsmu. OObIUHO, Takue
samepbl npoussoasaTca Toraa, Korga PC ocyuecTBRAET OUEHKY
OCTATOYHOr O YCTANOCTHOrO PECcypCa Bbl3biBaloWMX NOJOSpEeHne y3nos.
TMio6olt BbIABNEHHbIR gedeKT KOHCTPYKUUM (uKcupyeTca B OT4eTe,
npuyeMm, ocoboe BHMMaHWe crefyer yAenaTts TUMOBLIM, MNOBTO-
psiowMMcs gedeKTaM Ans N3y4aeMod KOHCTPYKLMM: M3HOC KaHaBo4-
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Hbifl, U3HOGC NMHEeRHbIR, U3HOC MATHAMU, U3HOC A3BEHHbIN, TREWMUHA,
ByxTiHa, BMATUHA, BbiNyYUHA, ro(PpUpOBKA, MBHOC CBAPHBIX LIBOB,

Mcxonsa s onblTa 3KCNryatalun HedTeHanmMBHLIX cyAoB, ocoboe
BHUMaHWe crnefyeT yaensTs 6ankam nognanybHoro Hatopa u BepXHUX
NosCbER fonepeyHbiX U NPoAosbHbIX Nepebopok; yyactkam gHULeBoN
06WUBKKM (HacTMna BTOporo AHa) B palioHaX NPUemHbIX natpybkos
rpy3oBbiX, 324MCTHBIX W OCYWIUTENbHbIX CUCTEM, COOPHBIX KOnoAues
NbSANBHBIX BOJ;, ydacTKam AHMUEBON 0GILIUBKYW (HACTMNA BTOPOro AHa)
rnog MepuTenbHbiMU Tpybamu; wenbgam nonepevHslXx nepebopok;
npogoneHomy Habopy NpofcnsHbiX Nepebopok.

HopmaTtusst npoueaypsi PC CAP

Ons scex npouegyp oueHkn hak TMHECKOr 0 TEXHUYECKOT 0 COCTOAHMUA
OCHOBHbIM ABNSAETCSI BONPOC O JONYCKAEMONA BENMUMHE M3HOCA UTT MHOFO
AetheKTa KOHCTPYKUMM Kopnyca. Harpumep, B COOTBETCTBUM C ReiicT-
Byloweih WHCTpykuMelh no onpejeneHuio TEXHWYECKOro COCTOAHMS,
OGHOBIEHMIO Y PEMOHTY KOPNYCOB MOpCKUX cyfos [5] HopMuposaHuio ¢
nosuymMin u3Hoca noaneXxkar OCTATOYHbIe MOMEHTb CONpOoTUBMEHMA
nanyéel 1 AHWLA MonepeqHbiX CedeHuit Kopnyca, TOMWMHL BGOopTOBOR
O6WNBKN M OBIIMBKY NPOAOTbHBIX AEPeBOopOK, OCTATOUHbIE TOMMYUHLI
NUCTOB, Mnowagu, MOMEHTbl COMPOTUBIEHUA U MOMEHTBI MHEpUWM
MOMEpEeYHbIX CEHEHUI HanoK, OCTATOUHbIE TOMUWMHLI CTEHOK Ganok.

MpuHyunuansHoe otrmune npouegypet CAP oT npouegypsi nogr-
BEPXAEHUA KNnacca COCTOMT B HeoGXOOQUMMOCTH OUEeHWTb, B KaKoMm
(haKTMYEeCKOM COCTOSIHUW HaxodaTCs aneMeHTsl Kopryca fo oTHowe-
HUIO K OWana3oHy BO3MOXHLIX COCTOAHWA — OT NpaKkTMYecKu HOBOro
kopnyca (CAP 1) go kopnyca ¢ 3HOCOM, npesbilanuum gonyckae-
Mbil Ans nogTeepxAeHus knacca, T.e. go cocrosHua (CAP 4). TMpu
aTOM NPUHATO, 4TO HUXXHel rpaHuued peirtudHra CAP 3 asnsoTcs
MUHUMANbHBE TpeGoBaHUA KNaccupUKaLUCHHOro oBlWecTsa K Kopny-
‘'Cy cyfHa Ang nodTBepXAeHUs Knacca Ha 5 neT, a BepxHei rpaxniei
peittunra CAP 1 — tpeboBaHua KnaccuguKayuoHHoro obujectsa K
Kopnycy Hosoro cygHa (6es usHoca).

B ka4ectse 0asbl cpaBHeHUA [NA KNacCU(UKaUMOHHOW OUEeHKH
COCTOSIHUSI KOHKPETHOM j-O/ rpynnbl CBA3KU KOPMNYCA CNYyXKUT BenMunHa
gonyckaemoi gobaeku Ha wusHoc [AS], nonydeHHas Kak pasHuya
TpebyeMoN ANS HOBOFO KOpryca TONWMWHbI S; U MUHUMATBHO ACNYC-
KaeMol gna NoATBepXAeHVs Knacca TomuyuHbl [S].
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B KauecTee 6a3bl cpaBHeHWs ANsi onpefereHust penTuHra CAP
KOHKPETHOW TPYNMbl CBS3W KOPMyca CMyXUT BenmunHa [onyckaemoit
Jo6aBKy Ha N3HOGC [ASI®APX nonyuenHas kak pasHuua TpeGyemoit ans

HOBOTro Kopnyca TOonujuHbI S,' MW MUHUMANbHO ,qOHYCKaeMOVI ans -

nonyuenns peiituira CAP X (CAP 1, CAP 2, CAP 3) ocratouHoit
TonuuHel [S]EAPX, '

MpuAuunuansHoe oTrmune npoueaypsl CAP (B otHoweHun Kopryca
cynHa) oT npolefypbl OGHOBNEHMA COCTONT B TOM, YTO NOCTeAHAA KeCTKo
NpUBA3aHAa K YCMOBHOMY YPOBHIO OOHOBIIEHUS, 3aBUCHLEMY OT YCrIoBHO-
ro soapacta cygHa (5 net v 10 net), a CAP nmeert 4 6anna, He cBssaHHbIe
C BO3PACTOM CyAHa, NpUYemM Ha OJHOM M TOM XXe CyAHe MOryT ObiTb
3NEeMEHTEI C pasHbiMu GarnnaMy, Ho UTOrOBbIR pedTHHE GyAeT noryyeH Ha
OCHOBE CyMMMPOBaHW S YACTHLIX PE TMHI OB 3MEMEHTOB KOPMyGa ¢ y4eToM
OTBETCTBEHHOCTY 3TUX 3MeMeHToB. KpoMe Toro, o6bem samepoB ak-
THYecKnX ToNwuH Kopnyca no npouegype CAP meHbwe o6bema 3amepos
no npoulepype peHosaysu. OpHako u Ta, u Apyras npouegypel
o6ecneunBaloT NpoArieHe aKCnnyaTalun CywecTBYouUX cyos, NCrorb-
3yA CHCTEMY HECKOMbKUX OLEHOK (YpOBHEIl).

Mpyu HasHaueHWM LOMYCKAEeMbIX XapakTepuCTUK OCTaTOuHbIX TOR-
WUH MUCTOB M OCTATOYHBIX MOMEHTOB COMPOTUBIIEHNA GarnoK Bbifep-
XKaH eOuHbI MOAXOA Ha KaX bl HaxoAawniAcs B paMmKax Knaccudu-
KaLWOHHON oleHkn «rogHoe» 6ann (CAP 1, CAP 2, CAP 3) otsopuTcs
1/3 gnanasoHa [JONycKaeMoro U3Hoca Ha Bechb CpOoK cnyxo6bl.

MpUHYUNBI OLeHK OHOPOAHO rpynnbi cBA3E Kopnyca

TpaauuuoHHbEIe NOAXO[b! K ONpefeneHunio NTorosoi oLeHKu (pew-
TUHTd) TEXHWYEecKOoro COCTOSHWA Kopnyca CyAHa TNOCTPOeHbl Ha

MpOCTONl ¥ BEChbMAa XKECTKO# CXeme: BCe napameTpsl, noanexauue

KOHTPOTNO, He AOTHKHBI BbiTh HUXE ONpeAernieHHor o ypoBHs. ECin xoTs
bl B OAHOI TOUKE KOHTPOMA TONUMHA 3NEMEHTa OKa3biBAeTCA MeHblie
3afjaHHoro HopmaTuBea, obujas OueHKa Kopryca B L{enoM CHUXaeTcs
Ha OfHY CTyneHb.

Be3ycroBHO, KOrfa OCYWeCTBAAETCA NpoBepKa (axkmveckoro
COCTOAHMS KOPMyca CyfAHa MO MUHUMANbHbLIM KNaccu ukalnoHHbIM
Tpe6osannaAM ANs NOATBEPXAEHUS Knacca Ha 5 feT, Takoi noxoA
COBEpLIEHHO ONpaBAaH — Hernb3sl AONYCTUTL SKCRnyaTauuio cygHa
faxe C OfHWM OfIEMEHTOM, COCTOSHWE KOTOPOrO OUEHEHO Kak
«HerogHoe». Ho korpa TpebyeTcs onpefenmTs He HAcKONbKO «MMox»
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KOPIyC, a HAaCKOMbKO «XOpowW>» Ansi CYAOB, KOTOPbiE HE MUMEKT CTOMb
aHauuMTenNbHLIX WBHOCOB, Takas CXema OoueHku He paboTaer, T.K.
nNpuMBOOMT K OOQMHAKOBOMY YPOBHIO Kak CyAa C CWFibHbIM M3HOCOM
Kopnyca, Tak W B UeroM Onaronony4Hbie cyfa C HEeKoTopbiMu
yyactKamu M3Hoca OTAerbHbIX 3fIeMeHTOB Kopnyca.

dakmyeckue TosyMHbl S NAAcTMH OnpefensiioTcA B pesynbTarte
npoBefeHus yrbTpasByKoBbIX 3aMepoB B 2 — 5 paBHOMEPHO pacnpepe-
MEeHHbIX N0 nrowaay Touykax, CTeHOK W MosACKoB 6anok — B 3 — 6 Toukax.

C [AS]*"* cpasnuBaloTcs akTudeckhe uaHockl AS;, T.e. Be-
MMUYKHbBI, MOMNYYEeHHbIe KaK pasHuua hakTM4eckn 3aMepeHHbIX CPeaHKX
OCTATOYHbLIX TOMUWMH aniemeHToB S U TpebyeMb!X AN HOBOFO Kopnyca
Tonwuu S;. B npaktuke CAP npumMeHsAwT oTHocuTenbHoe (B % no
OTHOWeEHUIO K S;) NnpegcTaBneHne W3HOCOB.

B kauyectse xapaKTepuCTUKKU M3HOCA rpynibi OAHOPOAHLIX CBA3EN
(HanpuMep, nMCTbl HacTuna nanybbl B cpefHel 4acth, nopsl B
rpy3oBO# 30HE U T.4.) Npu NpoBegeruu npoueaypbt CAP ncnonssyetcs
WHTerpansHas yHKUMA pacnpefpenenna F(As), kotopas onpegenseT
BEPOATHOCTL TOro, YTO Cny4aitHaa BermuuHa usHoca AS npuHumaert
3HaJdeHune, MeHbLiee, YeM ukcposanHoe As: F(As)=P{AS < As}, rpe
P — BepoaTtHocTs cobbitust AS<As. Npu atoM npakTMdYeckuit MHTep-
Bal M3MeHEeHUst cnyYanHon BemmuuHel AS;<AS<AS,, rge As;{=S8,— S,
(B obwem cnyvae), As;=0 (npu 5;=3S), As,=S,, Sp — nocTpoeuHasn
TONUWMHA 3NEMEHTa.

Mpumepbl TaKMX KPUBLIX, NOCTPOEHHLIX N0 3aMepaM TOMNWMH rpynm
cBA3ER Kopnyca HedpTeHanMBHoro cygHa npoexTta 1596, npefcTaBneHb:
Ha puc. 1. Mo BepTMkanuM ykasaHo 4ucno 3amepos (8 %), no
ropusoHTany — usHoc (8 %).

Mpu pocTte yicra TOYeK 3aMepoB B COOTBETCTBUW C LUEHTpanbHol
npegencHoit Teopemolt JlanyHoBa KpuBas WM3HOCOB, TeopeTUYecKH,
JOIKHA CTPEMUTLCS K HOPManbHOMY 3aKOHY pacnpegeneHus. OgHako
aHanns MMeloWuxcs B pacnopsXxeHun Mopckoro uHxeHepHoro 6iopo
NpOTOKONOB 3aMepOB OCTATOMHbLIX TONWMWH Kopnycos 6onee 4dem 300
CYfAOB CMellaHHOor o nnasaHust n okorno 40 MOpCKUX CYA0B NoKa3biBaET,
4TO [aHHbil BbLIBOA4 CNpaBefnus TOMbKO NpW psAfe CyWecTBeHHbIX
npegnoceinok, ofecnevnBaloliX OJHOPOAHOCTL WCXOAHLIX [aHHbIX,
KoTopbie pegKo uMeloTcs B gedcTeuTensHocT. Cpefau HUx —
3thPEKTMBHOCTL 3aWUTHOrO MOKPbITUHA, UHTEHCUBHOCTE BO3[EACTBUSA
BHEWHNX (DakTopos (B Nepsyio odepeds, rpysa ¥ MOPCKOH Bogbl),
PEMOHT, TEXHUYecKoe 0BCnyXuBaHue, BbiGOp TONEK 3amepos.
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Moatomy xapakTep byHKUWA pacnpefeneHrsa No pasHblM rpynnam
ofHOpPOAHbLIX cBA3el pasnuuveH. Ha puc. 1{a) — dyHkyua 6nuska k
paBHOMEPHOMY pacnpegenenuio, Ha puc. 1(6) — K HopmanbHOoMy
pacnpegenennio, Ha puc. 1(B) — K 3KCNOHEHUMANbHOMY 3aKOHY.

XapakTtepHol, B pamkax npouyegypsl CAP, cuntaetca senmuynHa
nsHoca ASpg, cooTBeTcTBYIOWANA BeposTHocTH 0,9 (KBAHTUIb BepOAT-
Hoct P=0,9). Asge — (hukcupoBaHHOe 3HavyeHWe wnaHoca, AnNS
KoToporo ycroeue AS < ASg g BbINOMHSAETCA ¢ 3a4aHHO/ BEPOATHOCTLIO
(8 paHHom cnyvae B 90% 3amepos).

Ecrnu nonyyeHHas B pesynbTate ob6paboTKu KPUBOA W3HOCOB
BemmunHa Aspe<[AS]*F!, 10 uccnegyemas rpynna ogHOpOAHbIX
cesisen nofydaer pentuHr CAP 1. Ecnu BbinonHseTtcs ycrosue
[AS]CAP1<ASO'9<[AS]CAP2, rpynne npucsausaetcs pentuHr CAP 2.
Ecnu BLINONHAETCS ycrnosue [AS]CAP2<ASO,9< [AS]CAP3, rpynne npuc-
pansaeTca pentmHr CAP 3. Ecnn Aso,9>[AS]CAP3, BCEMY CYOHY
npucsaunsaervca peimmHr CAP 4.

[Ona cratucTUdecku 3afaHHoOro psaa BefIMYMH W3HOCOB!
ASg9=Asp+ U0, rge Up=ks/n1/2 ~—— HOPMWPOBaHHbIA KBAHTUIb,
AS,, —cpepfHee aHaveHMe U3HOCa, O — CTaHAapT, Kst — KoahdUUMenT
CTbiofleHTa, N — 4MCro 3amMepoB.

B cnyyae HopMansHOr 0 3aKoHa pacrnpefeneHns U3HOCOB (CM. puc,
1(6)) Bermuunna U,=1,28.

O6paboTka (akTW4eckUX KpMBBIX M3HOGOB Mokasana, uto U,
MOXeT MeHsTLcA B npegenax 0,8 — 1,5 OTHoweHue ofAs, — B
npepenax 0,6 — 1,1,

Mpu cTOMb 3HAYUTENBHLIX OTIMUMAX B 3aKOHAX pacnpepeneHuns
W3HOCOB OKAa3biBAETCHA COBEplIeHHO OnpaBfaHHbIM MCMOMb3oBaHue
npu oueHke CAP COOTBETCTBYIOLUX KPUBLIX M3HOCOB, MOCTPOEHHBIX
ANst KaXA0ro KOHKPETHOr 0 OCBU AETENLCTBOBAHNUSA BbtGpaHHOM rpynmbl
oaHOPOgHbIX CBA3EN.

UHrerpansHas olleHKa COCTOAHUSA Kopnyca

Ha Ha4vanbHOM 3Tane pasBuTUA Npoueaypbl MTOroBblit peliTudr CAP
Mo KOpnycy onpefensinca Kak cpegHee MexXAy pedTMHramu oTaefls-
Hbix rpynn censeit kopnyca CAP;. OgHako Takoil ynpoujeHHbli nogxon
o3Hayan, 4To anpuopu 3ajaeanack paBHas PoNk COCTABNAOWIMX
Kopnyca B obecnedeHnn HagexHocTi, 6e3onacHoCcT cyaHa U coxpaH-
HOCTW rpy3a, T.€. UCMOMb30BATICA NPUHUMUI PABHOW OTBETCTBEHHOCTH.
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MpuHUKUN paBHO# OTBETCTBEHHOCTU LIMPOKO MPUMEHAETCA npu
aHamM3e BNUAHUS PASHOPOAHbIX (DaKTOpOB, B TOM 4ucne, B CTPOM-
TENMbHOW MexaHuKe Mpu onpefeneHnu HUXKHEN OUEeHKW CUIOoBbIX
thakTopoB (Hanpumep, WsBecTHaa Teopema npog. MN.®. Mankosu4a B
safavax ycToliuMBocTM WM Teopema npod. A.A. 'Bo3pieBa o npe-
[enbHOA NOBEPXHOCTY Hecylyeit crioco6HOCTU KOHCTPYKLMY Npy yyeTe
B32UMMHOr0 BMMSAHUSA HECKOTbKUX OJHOBPEMEHHO [eiCTBYIOWUX cuno-
BbIX hakTopoB).

YunTbiBas, 4TO B COCTAB KOPNyca BXOOAT pasHbie MO CTEMNeHu
BAXXHOGTM [NA CyAHa dfIEMEHTbI (MMCTLI HAacTUNa nanybel baka, McThl
HacTMa pacueTHo nanybel B cpefHed 4acTv u T.4.), BO3HUKaOT
npo6reMbl PaHXUPOBAHUA 3TUX 3NEMEHTOB G onpejerieHuem YCnos-
HOW CTENeHW BaXHOCTM KaXAaoro (onpegeneHWe OTKMOHeHW# ofT
ApUHUMIA paBHOM OTBETCTBEHHOCTN WIM CTENEHW BbiMYKAOCTU norpa-
HUUHOW TIOBEPXHOCTH).

flpoBbnema onpepeneHMa KOIMMUUMEHTOB CTENEHU BaXKHOCTHU
(BecoBbIX KO3(P(UUMEHTOB) INEMEHTOB, BXOAAWMWX B GOCTAB CyAHa,
HEeOoJHOKPAaTHO CTaBMNAaCL B TEOPMU NPOEKTUPOBaHWUA CYHOB, TAe OHK
MCNOMb30BanMCch NpN pelleHin MHOroKpUuTepnanbHbiX ofnTHMU3alynon-
Heix 3agad. Tlpu SToM rnobankHbl KpUTEPUA onTuMusauluu npend-
CTaBRANCA B BUAE NUHEAHON CBEPTKM C HA3HAYEHUeM «BeCOB» HaCTHbIX
kputepues [4]. -

B 'Teopuy HafeXHocTu nofobHbIM MOAXo[ «cToNL3yeTca npu
pacnpefernexny TpeGoBaHMA 0 HAAEXHOCTM MexXx[dy ISneMeHTamu
CUCTeMbl C YyYyeTOM OTHOGUTENbHON YASBUMOCTU JFieMEHTOB, Korga
BECOBble MHOXUTENW 3afal0TCs B COOTBETCTBMU C UHTEHCUMBHOCTHLIO
oTkasos [9, 10].

[na peweHusa Takoi npobnems MOXHO UCMONL30BaTbL NoOAXoAkl,
MPUHATHIE B TEOpUW pucka M B MeTode (hopManv3oBaHHO! OueHKy
BesonacHoctu (BOB) [6].

CTeneHb BaXXHOCTU SMNEMEHTOB Kopryca MOoXeT onpefensTscs
nyTeM oueHku yujep6a OT HapylweHuit MpovHOCTH {(nocnepncTBuin
BO3AENCTBAS OMNACHOCTM) ¥ PACYeTHOro BPeMeHW A0 HapylleHus
NPOYHOCTH (4acTOTbl BO3AENCTBUS ONACHOCTH).

PacocMaTpuBaloTCs cregyiolle NocnegcTans: satpaTthl Ha BOCCTa-
HOBMEHe MoBpeXJeHHOro Kopnyca, Hefnadosas NocTaHOBK& B 0K
(Ha crivn), peMOoHT, KoMMeHcauna yulep6a 3[0pOoBbIO YneHam sKunaxa,
noTepb 06WEcTsa OT (haTanbHOro UCXOAa; KoMMeHcalust NocneAcTsui
3arpsisHeHUsl OKpyXalowei cpefsl, BKMoyas ywep6 oT pasnuea
HedTh; MoTeps ¥ MOAMOYKa NEepeBo3uMOro rpysa; noTepsa sKcnnyata-
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LUMOHHOr O BDEMEHU W, KaK crnejcresue, Hefonory4eHHas npnbbine oT
3KCnnyaTaumum cyfHa no fpsMoMy HasHaudeHulo; ocobo BblAensioTCs
cnyvau noTtepu cygHa B yenom.

Vicnonb3ya UMeloWYyocA aBapuitHylo CTaTUCTUKY, MOXHO OYeHUTh
cTeneHb OTBETCTBEHHOCTW 3MEMEHTOB KOPMyca Mo UX OTHOCUTEINbHOM
[ONe B CEepbesHbiX MOBPEXASHWAX (paspylleHUsIX KOPMYCHbLIX KOH-
CTPYKUMH) CynoB, OAHAKO NoNy4yeHHbie B TakKom BuUAe Becosble
KO3 hUyMeHTHl UMeloT CIMILKOM 3HayWTeNsHbIR pasbpoc creneny
oTBeTCTBEHHOCTU. [Ansa npsMoro ucnonbaosaHus ®Ob Heobxogumo
JancHeflwee HakonneHue WHpOpMaLMM O NOBPeXAaeMoCTH dNeMeH-
TOB KOHCTPYKUUI Kopriyca ¢ aHann3om 4actoTbl 1 yulepba.

BO3MOXHO NpUMeHeHue MeTo[a, OCHOBAHHOrO Ha aHannse mac-
COBbLIX XapakTepucTUK Kopryca, T.e. C MOoMOWblo W3y4eHWA cocTas-
nalowmMx Maccsl MeTann4eckoro xopnyca. B ocHoBy MeTofa nonoxe-
Ha npocTas npegnochbinKa: Macca cocTaBrAloWen oTpaxaeT Ty
cTerneHb OTBETCTBEHHOCTU, KOTOPYIO Ha Hee HeABHOo Bosnaraer
npoekTaHT (B pamkax fgedcTeyouux Hopmatusos). CoOTBETCTBEHHO,
BeCOBON KoahuUMeHT MoXeT 6biTe onpegened kak P;=100M/ZM,,
rge M; — macca j-oi rpynnbl cBA3ER meTannM4yeckoro Kopnyca.

K Hegocratkam nofobHoro nofgxofa crefyer OTHeCT Oonbluyio
ero 3aBMCUMMOCTb OT BbIOPAHHbLIX CYAOB-NPOTOTUIIOB ANSA aHanusaa, T.K.
Ha MeTannoeMKocTh feicTByeT Macca (hakTOpOB: paioH nraBaHus,
HanMuue NegoBON KaTeropuu, Kateropus KopnycHoW ctanu, uameHe-
HUS HOpMaTUBHbLIX TpebosaHui (Hanpumep, HeobxoaMMOCTe ABONHOIO
KOHTYpa Ha TaHkepax). C Apyroit CTOpOHbI, [edcTsutenoHo Oyfger
BbiflBNieHa CTeneHb BAXXHOCTW KaXX[O#h rpynfbl CBA3e#h gna onpefge-
NeHHOro apxXMTeKTYPHO-KOHCTPYKTUBHOIrO THNA, HasHaYyeHUs W [athl
NpoOeKTUpOBaHUA cyaHa.

Haubonee npocTeiMW U MpakTudHbiMK criccoBamyu onpegeneHus
KO3 (PUUMEHTOB CTernehn BaXKHOCTM IMNEMEHTOB Koplyca sBnsercs
NMpUMeEHERUe MeTOHOB IKCNEpPTHOW OueHKW U HasHadeHue WX no
npoToTUMY.

Ons 3KcnepTHO# oueHKM MOryT ObiTh WCNONb30BaHbl MeTOogb!
UHAOMBKM AYaNbHOro U rPYNoBOro 3KCAEpTHOro OLeHUBaHWA, HanpumMep,
MEeTOA HenocpeAcTBEeHHOW UYMCNEeHHOW oleHkW, MeToh 6annbHoro
OUEHNBAHWNSA, MeTO[ OTHOCK TENbHbLIX Y2CTOT PaHros, MeTof NONapHoro
cpaBHeHUN ¢ rpagauvamu, metog HeumeHa — Akoda u gp.

Mpu paspaboTke nepson pefakuyuu npouedypsl CAP 6bin npume-
HeH MmeTof 6annbHOro OUEHMBAHUSA, Korfia BEeCoBble KoaduuueHTs
BaXKHOCTW CBA3EN Ha3Hayanuckb Nocfle onpoca rpynfbl 3KCNepToB B
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safaHHol wkane 6annos 0 — 100. Mpynnosas oueHka KoaduLnerTa
A m 14 m

ans -od ua m ceasu onpefenanace kak P;=X By/ ¥ I By,
i=1 k=1 i=1

rae By — 6ann, npucBOEHHbIN -oit CBA3U K-M 3KcnepToM (Bcero n).

B KauyecTse BECOBOro Koah(puuMeHTa, CoOTBETCTBYIOUWErc Haubo-
nee OTBETCTBEHHbLIM CBS3AM, Obina NpuHATA ycrnosHas BenvyuHa 100.
Mpounm aremeHTam O6biMA NPUCBOEHbI MEHblUME BECOBbie KOIhdu-
yueHTHl, BMOoTe Ao 50, Takum obpasom, sKcnepTamu fAofyckanace
focTaTouHo OGornbluasi pasHula B pPaH>XMpoBaHiWW OTBETCTBEHHOCTU
cBasedl (B gsa pasa). Takoe pelleHMe MOHATHO, Tak Kak noBomy
creunanMcTy KaK 4enoBeKy CBOWCTBEHHO Hauboriee BaXXHbIM C ero
TOUKMW 3pEHUS MO3ULUMAM NpUAaBaTh CY6LeKTUBHO 6onbmee 3HayeHus,
a 3HavyeHue UHbIX NMO3ULUI 3aHNKaTb.

B parnbHenweM Obin MCMONb3oBaH MeTod npovoTwna, Korpa
BeNMUMHLI P; npuHumanuce no npototuny — o Koaddmumnentam my
U3 VIHCTPYKLMM NO OnpegeneHunio TEXHNYBCKOoro CoCcToaHuA, o6HoBNe-
HMIO W PEeMOHTY Koprnycos Mopckux cypos [5]. MocnegHue ucnons-
3yl0TCA (MO0 OCHOBHOMY HasHa4yeHnio) Kak KoapduyneHTh
[ONYCKaeMoro W3HoGa MO OTHOWEHWIO K MUHUMARLHBIM TOMNWUHAM
Smin KOHCTPYKUni kopriycos cygos rpynnsl [l [Si]=maSmin v, Tem
caMblM, ONOCPE0BAHHO YYUTHIBAIOT CTEMNEHb OTBETCTBEHHOCTH CBA3en
(yem Gonee oTBETCTREHHARA CBA3L, TEM MeHble gonycKaeTcs ee U3HOC
B aKcnnyarayuu u Hao6opoT).

B KayecTee BeCOBOro ko3 @uumeHTa, COOTBETCTBYIOW I 0 OTBETCT-
BeHHbIM CBS3sAM (HanpuMmep, HACTMN BepxHeil nanybbl B cpefHen
yacTh), Obinia NpuHATa ycnosHas senvyuHa 100, Mpoune anemeHTsl
MUMEFrt MeHbliMe BecoBble KoamMduUMeHTbl, BRNOTe f[o 78, Takum
obpasom, [OMYCKaeTcs pasHulla B PaHXXWpOBaHWM OTBETCTBEHHOCTH
cBs3ei B 1,26 pasa, YTo MEHbWe, YeM B paHee NpuMeHeHHOM nogxogje.

B pelicteyloueit meToguke PC npuMeHeH MMEeHHO Takoh crnocob
HasHaYyeHWs BeCOBbIX KOJIMMUUMEHTOB CBA3ei KOpnyca, KoTophii
umeeT pAg MPUHLUMIMANLHBIX ApevMywecTB: HanMuue ¢opmansHoro
craryca, CpaBHMTeanO Hebonbl oW pa3bpoc, yHUBEepCanbHOoCTb.

KOHEYHO? Uefblo NPUMEHEHUS BEeCOBbiX KoadduuneHToB P;

ABNAeTCA oflpefeneHne WTOTOBOFO PeliTMHra 1o KOoprycy Ha ocHoBe
CYMMMPOBaHUS OTAENbHbLIX PEATUHIOB 1O rpynnam ceaseit ¢ y4eTom
cTeneHn BaxxHoctv nocnepHnx CAP =Z(P,CAP)/ZP;.
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BbiBoAbI

Mpouegypa CAP asnaeTcs HafeHbIM CPEACTBOM OUEHK hak-
TUYECKOT O COCTOSHUS CYL|ECTBYIOWMX CY/I08.

CAP cygHa gns 60nbluMHCTBA YYACTBYIOINMX B MOPCKOW NepeBo3ke
rpysa cTopoH Gonee npeAnovymTeslbHa, YeM peHoBauus Kopnyca.

CAP MOXEeT cTaTh Ba)XKHbEIM 3MEMEHTOM KynsTypbl Be3onacHocTv B
cypoxogctee [8], T.k. npumeHenune CAP nossonsaeT npognuts Heso-
NAacHylo 4 peHTabenbHYo 3KCNMyaTaUuuio CTapbiX CyLos.

CAP Takxe nossonseTr co3fjaTe PAsyMHYIO OCHOBY ANA MpUHATUSA
pelieHnit o PEeMOHTY UK WHBECTVLMUAM C Lenbio NpogreHns cpoka
CNyX6bl cyAHa; NONy4YNTb 0OBLEKTUBHYO U nofgpobHyio vHdopMaLuuio,
“cnonbsyemylo satem BRagefiblyaMu rpy3osB Ufunu BRacTaMu B CBA3U C
3aKrfiloyeHneM HOBbIX [OroBOPOB hpaxTa MM NpofrneHneM yxe
CyU|ecTBYIOWMX, AOKYMEHTUPOBATE TEXHUYECKOE COCTOAHME CcygHa
NS CTPaxoBWMKOB B CBA3W C NpPodaxkeil MNM npu npekpaijeHun
OefCTBUA COrNalleHnit Mo MeHeQXKMEHTY CyfHa, NoNy4uTs uHpopMa-
uuio NMo coBCTREHHbIM CTaHAApTaM Cyfosnagensla (ayauT) B oTHole-
HWW TEXHWUYECKOro 0BCRyXUBaHUA cygHa.
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A.E. Casonos, A.A. 3axapos

NMPUMEHEHME IKCNEPTHbIX CUCTEM ANA KOHTPONA
N YNPABNEHNA BE3OIMNACHOCTbIO CY OB

YBernmyeHne WUHTEHCUBHOCTKM IKcNnyaTtayuu MMPOBOro TOProBOro
dnota Ha (OHe KpynHLIX asapui, npousoweawnx B nocnegHee
AecATuneTve, BoiABUraeT Ha Nepseli NnaH npobnemMs! B3auMogeicTBN A
«4YefloBeK-MauinHar», BO3HWKaloWWe Npu ynpaBneHuy CyhoBbIMA Tex-
HOMOrMYeCcKUMU poLeccaMu.

AHanus aBapuUiHOCTW cBUAeTensCTBYeT, 4T0 75% aBapuit OT ux
obljero 4YWcrna npoucXoauT noj BIMAHWEM 4YeroBevYecKoro axkTopa,
npudem 90% 13 HUX — NO BUHE BaXTeHHbIX cygoBoauTenei. MpuunHoii
3TOro ABNSIeTCA TO OOCTOATENLCTBO, UTO B YCROBMAX YNpaBneHUs
COBPEMEHHbIMU KPYMHOTOHHAXHbBIMM U cneyuani3upoBaHHbIiMU Cyaami
CTAaHOBMTCS HEBO3MOXKHbLIM OCYLWECTBMATE KAYECTBEHHOE ynpasneHue
CYOHOM MpY NCNONL30BaHWK TPaAUUMOHHBIX METOLOB W CPeACcTB ynpas-
nelus. Ha puc. 1 npepActaBned adarms aBapuiHoc™M Ha croTe u gona
aBapuit, MpousowWeiMX Nog BIMsH®EM YenoBedeckora dakTtopa [1].

HencrpasNooTs mex.
YOTAHOBKY

4% AV_Ownﬁna noumana

Heucnp. abop, f{ %

>,

11% “,

Ourn Bepecnsps.
10% o,

floBpexa. kapnyea Ounrm 3xunana
7% o 48%

Hpyroe ownbn M

%

Qumbyn uph
PACCABARBABUNY
PV

Puc. 1
Bo3MoXHble NPUHUHLI YEeNoBEYECKUX OWnBoK
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MHOXecTBO OWWBOK, COBEPLIABMblX CyJoBOAUTENAMU, CTaBAT noj
COMHEHMEe NpaBuMnLHOCTE CYUlecTByoWero B8 Hactoswee BpemMsa Ha
cydax pasfjeneHus yHKUniA yrnpaBneHna CygHoMm M CYAOBBIM obopy-
[OBaHMEeM MEeXZy YENoBEeKOM U MalmHoi, AHarnns aBpapuiHOCTU TaKxe
cBuaeTernLcTByeT O TOM, Y4TO cepTudukauma cucTem ynpasheHus
6e30NacHOCTLI0 CYHOXOAHEIX KOMMaHWiA 1M MOPCKMX CYAOB COrnacHo
MexXaQyHapogHoMy KOAeKCY MO ynpaslieHnio 6esonacHoln aJKcinyarta-
uueit CyfoB v NpefoTBpaljeHNeM 3arpA3HeHus He NpuBOAUT K 3Hauu-
TENLHOMY CHUXKEHWIO aBapuiHOCTW, 4TO TakXe nokaseiBaeTr puc. 1.
MoaToMy NPOAOMKAETCA MOUCK HOBbIX MYTEH CHUXEHWA BNNAHWA
yenoBe4eckoro gakTopa Ha 6e30NacHOCTs CyAHa W ero sKumnaxa.

Tak, Hanpumep, ycUImMBaeTcsl TeHAEHUWA CO3faHUs aBToMaTnsu-
POBEHHbIX CUCTEM YNPABIEHUs, B KOTOPbIX (PYHKLKU CYA0BOANTENA Ha
XOQOBOM MOCTUKE CTPEMATCA CBECTH K MUHUMYMY, YeMY, B 3HaYUTENb-
HOI cTerneHu, crnocobcTByeT BypHOE PasBUTME COBPEMEHHbIX WHdop-
MaLMOHHbiX TEXHONOTNA.

OpgHako aHanuMa asapwit, fnpousowlefiiux B focfepHue rofbl,
CBMAEeTEeNbCTBYET, YTO NOBLIWEHWE YPOBHS asToMatusauni B cucreMe
«4enoBeK-MalivHa» He WUCKMo4YaeT NONHOCTbIo ownboK cygoBoanTe-
nef. Bo3spacTaeT 1 LeHa 3TWX ownBoK.

CriefiyeT Tak)KE OTMETH Th, UTO HApAZY C OTpULlaTeseHLIMK acneKk Tamu
yHacTuA 4erioBeKa B ynpaBrieHun cyAHOM, HECOMHEHHO, eCTb 1 MONoXK-
TerbHbIe acneKThi, Korga ero rpaMoTHoe BMellaTensCTBO B HellTatHbiX
CUTYaUUAX MOXeT MoBbiCUTL OesonacHocTe cyaHa. Yauje Bcero 8
HacTost{ee Bpems B KavectBe Hanbonee NepcrieKTMBHOIO peluesHus
3a4aun NoBbILEHWS 6e30MacHOCTM B ABTOMaT3MpoBaHHbIX GUCTEMAax
ynpasneHus o6beKTami MoBb!EHHOM OacHOCTH, Hanpumep, aToMHbIMU
ANeKTPOCTAHUMAMK, NpegraraeTcs pasgenekne yHKUMA mexgy Yeno-
BEKOM ¥ MALIMHON, NPY KOTOPOM BCK PYTMHHasA paboTa nepegaetca OBM,
a oKoHYaTenLHbIN BoIBOp BapraHTos U NPUHATME pellieHnit ocTaeTcs aa
onepaTtopom. OTa TeHAeHUN 4 HabMo JaeTcA U B cucTemax aBToMamsalum
cyosbiX TexHonornueckux npoueccoB. AHanus TpebosaHWi, KoTopbie
npebABNAIOTCA B 3TOM CRyd4ae K CYAOBOLMTENO, CBUAETENbCTBYET, YTO
fipM HOPMASbHBIX YGROBUAX SKCNMyatauuu CyfHa OH [OIDKeH peluats
3afaun obHapYXEHWs HelWTaTHbIX CUTYauuid, BbIABNATL NPUUMHBL X
BO3HMKHOBEHUA U fieNaTh OLEHKM BO3MOXHbIX MOCNEACTBUA UX fanbHen-
Wero passumms.

pu BOBHWKHOBEHWM @BAPWAHO-ONACHOW cuTyalun cypoBoAguTenb
AQOMKEH OUeHUTb XapakTep cuTyalnu, CcTefeHb €e BIMAHUA Ha
6e30MacHoCTL Cy/Ha, CIPOrHo3npoBate €e fasbHeiiwes passume
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06pamTeCA K MHCTPYKUMAM (ecnnM oHu uMeloTcs), 4ToObl BbiGpaTth
rnpasuna Ansa cBonx fafibHerwunx gencteuin. 31a cucrema notpebosana
B NocnefHue rofbl HOBLIX METOAO0B ¥ CPEeACTB OpraHu3ayuu festens-
HOCTW cyaoBoAMTENsa Ha XO4OBOM MOCTHKE, HOBbIX METO40B MOCTpOe-
HUA NynNeTOB YNpPaBnieHus, MNPUHUKUNUATBHBIX W3MEHEHURn cucrtem
npeacTaBneHus HaBUr aUMOHHON U APYroi UHopmauny,

Vicnonb3osaHne coBpeMeHHbIX WH(OPMAaUMOHHbIX TEXHOMOruA nos-
BOMUIO 3HAYMTENBHO PACWIMPUTL BO3MOXXHOCTY aTuX cuctem. [JocTaTouHo
Ha3BaTb MOSIBMEHWE 3MEKTPOHHbLIX KapTorpaguyeckux AWcnnenHbix
cucreM. OfHaKo 9TO He pelnnio OAHOW W3 OCHOBHLIX npobrnem —
MHGOPMaLOoHHON Neperpyskyu cyfoBOAMTENS HA XOOOBOM MOCTUKE B
ycrioBuax ysemmuuBaloulerocs geduumuta BpeMeHu Ans NpUHATMNA pe-
weHns. MoxHo npusect cnegylowunin npumep. Ya puc. 2 cnegyeT, 4To
€CIM MPpUHATL CPefgHioio aucTaHuuio obHapyXeHUd KPYMHOTOHHAaXHbIX
CyAoB C MOMOLbIO PagMonoKaLlMOHHbLIX CTaHUuiA paBHOW 8 munsm, To
pecypc BpeMeny T,, MUH, [0 KpaTyaiwero c6nMXeHusa B 3aBUCUMOCTY OT
OTHOCUTENBHON CKOPOCTU COnMXeHus V,, M/cek, 3a nocnepHue 15 — 20
net ymeHbinnca Ha 40 — 50%. 3To NpousoWno 3a cyeT yBelm4YeHUs
CKOPOCTEN CyAoB 3a 3TOT nepuop Ha 6 — 8 ysnos.

60 - Pecypchl BpeMeHu Ha pacxoxgeHne cyqos
50 o

40 -

30 4

To (MuR)

20 +

10 4

1960 : 1975 1980 2000
Vo (M/cek)

Puc. 2
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MepBoHaYanbkHo UHGOPMaUUOHHbIe BbIUMCIMUTENLHBIE CUCTEMB,
paboTalolyne Kak B peansHom, Tak 4 B HepeanbHOM Macuitabe
BPEMEHW, CTamM MCNONb30BATLCSH ANA OUEHKN HABWUTaMOHHOW cuTya-
UWK, TEXHWYECKOro COCTOSIHMA CydHa 1 CYAoBOro o6opyAoBaHWs u:
nepBoHavanbHoi 06padoTku uHOopmauuu, obneryaiowjed ee BoC-
npuATME BaxTEeHHbIMM cyfosoguTenamu. MMosBUBLLIARCA Xe BO3MOX-
HOCTb MepepaboTku GOnbLMX MACCUBOB PA3NMMYHON HaBUT aUMOHHON U
TeXHONOrM4ecKon MHMOPMAaLMM NO3BONSET YXKe B HacToAWee BPeMS
MPO3BOANTL NOTUYECKYIO (DUMbTPALMIO N GTPYKTYpUpoBaHue uHdgop-
MauUMOHHbIX AaHHbiX. 3T0, B CBOW ovepefb, NO3BONAET OCYWeCcTBNATL
KOHTPOME 32 COXHLIMY TEXHONOrMYECKUMK Mpoueccamu, cosfjasatb
CHCTEMbI PAHHEr o OBHAapY)XEHUsA ONacHbIX CUTYaUuN, HeucnpaBHOCTeN,
oleHnBaTe KpuTndeckue (pyHkKuuu 6e30MacHOCTM W NporHosuposaTth
passuTMe OTHEeNbHLIX Npoueccos.

Ba)kHblM HaMpaBneHlem pasBUTMA COBPEMEeHHbIX UHDOpMAaLWOH-
HbIX TEXHONOMM ABNASTCA TAKXE CO3faHie 3MeKTPOHHbIX Bepcui
sapaHee MOAroTOBNEHHbIX WHCTPYKUWA (npasur), npegHasHa4eHHbIX
ANA OKasaHWsi NIoMOoLYK OnepaTopy B BelGOpe U NpUMeHeHW 3aKoHOB
ynpasneHusi. AT 3NeKTPOHHbIE [OKYMEHTbI MOTYT YXKe paccMaTtpu-
BATLCHA KAk [epBbie warkn 8 o6nact cucTem NOJAEPXKKY BaXTEHHbLIX
cygosogutenen.

B HacTosljee Bpema HabnoaeTcs AansHedwan 3BONOUWA 3TUX
cucTeM, NpUBOAsALas K paspaboTKe MHOroypOBHEBbIX aBTOMaThanpo-
BAHHBIX MEPAPXMUYECKUX CUCTEM, B KOTOPLIX yXKe B HacTosliee BpeMs
MOXKHO Bbi€NNTL YeTbipe YPOBHSA, KOTOPbie NpeAcTasneHsl Ha puc. 3.

| ypoBeHb obecneunBaeT KOHTPOMb 32 HABUMAUMOHHON 06CTaHoB-
KO M TEXHMUYECKMUM COCTOSIHUEM cygHa.

Il ypoBenb oBecrneunBaeT aHarM3 HaBATALMOHHBIX CUTYaUUd u
TEXHUUECKOr 0 COCTOsHUA CygHa v cy[oBoro ofopyaoBaHus.

Il yposeHb NO3BONSAET OCYLECTBNATL BbIOOP 3aKOHOB YyNpasneHna
KaKk B WTATHLIX, TaK ¥ B HeWTaTHbIX cUTyayusax ¢ yenbio npepoT-
Bpauledus aBapui.

IV yposeHb n03BONAET OCYH|eCTBNATL BbIGOp 32KOHOB yNpaBnieHu s
B YCROBUSIX aBapuitHblX CUTYaL{uiA.

Mogo6Hble CUCTEMB! UMEIOT NPaBo HA CYL|ecTBOBaHME KaK 3KCnepT-
Hble cucTembl (3C), Tak Kak Mpu UX CO3[aHNN YKE HEBO3MOXHO 060 TG
6e3 sapaHee paspaboTaHHLIX PEKOMeHAaumit, KOTopble MOryT ObiTh
fMonydeHsl Ha OCHOBE AHAMMTUMECKNX MMM CTATUCTU4ECKUX Mopened.
MoxeT 6blTb WCMOML30BaH TakK)Ke paHee HAaKOMAeHHbId onbliT no
NPUHATAIO PEWIEHUl C NPUBEYSHNEM IKCNepToB.
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IV yposeHb

il yposeHb

Il ypoBeHt

| ypoBeHk

BbiGop 3aKOHOB ynpaBlieHus B
aBapuMHbIX CUTYauMAX

Bbi6op 3aKOHOB ynpasfeHua ans
MCKITIOYEHNUSI aBaPUMHbIX CUTYaLUun

AHanmu3 cuTyauuid U TEXHUYECKOro
COCTOSIHMA cyaHa U
cyaoBoro o6opynoBaHus

KoHTponb 3a HaBUrauMoOHHOW
06CcTaHOBKOW U TEXHUYECKUM
COCTOSAHMEM CyAHa

T

\ J
Y

UcxoaHan wHdopmayus

Puc. 3
DyHKUMOHAaNBHLIE YPOBHU CYQ0BONA
aBToMaTM3npPOoBaHHON Mepapxuyeckon cucTeMbl
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Ha puc. 4 npeacTaBrieHbl OCHOBHbIE BO3MOXHbIe NyTW Popmu-
poBaHUs peKoMeH faluii.

JKcnepTHbie CUCTEMbI

AnanuTuueckue CraTucTuYeckue HakonneHHLI
MeToabl MeTonbt onbIT
Puc. 4

Iy dopMupoBaHuA peKomeH faiuii

OpHako ycrnex MCNoMb3oBaHUA MOACGHBIX CUCTEM OfpaHudeH
sapaHee NOCTPOEHHbIMM NMOTMYECKNMU CTPYKTYpamu (Aepesba Heuc-
npaBHoOCTel, gepeBbsA coBbITUIA), KOTOpble N ABNAITCA OCHOBOW gn4
BbIPaBOTKM peKoMeHaauuit BaxTeHHoMy cyposoguTeno. Tak, Hanpu-
Mep, CTPOATCS MOAerNM Mo BoiGOpY peKomeHfauni no onpeaenexuio
TPAEKTOPUN MaHEeBPUPOBAHWA NpK PacxoXaennu Cyfaos. 3T MoAemnm,
a Tak)Ke MoAenn Ans nony4eHns BeposiTHOCTHbIX OLEHOK, OCHOBaHHbIEe
Ha flepeBbAX HeucnpaBHOCTeA MM depesbsiX COObLITUA, ABNAIOTCS, Mo
CYTW, BHYTPE@HHUMY COObITUAHO-OPUEHTUPOBAHHBIMU CTPYKTYypamn u
MOFYT 6biTe WCMOMbL30BAHLI TONLKO B 3apaHee MpefyCMOTPeHHbBIX
cUTyaum six.

Ecnu peanbHas CUTyauusi He SIBMsSIETCA OTANOHHOW Ha CTapuu
NPOeKTMPOBAHWUS MOLENU, €e WCMOofib30BaHNe MOXeT NpuBecT K
HenpeackasyembliM pesynsTaTam.

Mofo6Hble MOAEenu, MO CYTH, SBASIOTCA AUArHOCTUHECKUMU U HE
obecreynBaioT BbIpaboTKy pexkoMeHfauun no ynpaefsiouium BO3-
peicTBMAM Mpy pelleHun cnaBoCcTpyKTYpUpyeMbiX safjad, K KoTopbiM
OTHOCSITCA MHOrMe 3afjauyy fo ynpaBneHuio cygHom, B TOM 4qucne 4
3afjaqn OUeHKM HaBUTaLUOHHbIX cuTyauui. MNoatomy safaqu Beipa6oT-
KU pellieduil, npeanaraembiXx BaxTEHHOMY CYAOBOAMTENMIO B BUAAE
pekoMeHgauuit, notpefoBanu WUCMoNb30BAHUA WHTENNEKTyanbHbIX
CUCTEM, OCHOBaHHLIX Ha MEeTOaX MCKYCCTBEHHOro uHTernekta. WX
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cosfjaHue, B CBOK odepefib, TpebyeT K3ydeHUs NoBeeHnA BaXTEHHOTr 0
cyfoBoguTens Ha XOZOBOM MOCTMKE, aHanusa ero jeictsuit, paspa-
60TKM Mofenu ero onepatopckoi AeATenbHocTM. Takue CcuUcTeMbl
[OSMKHBI MO3BOMAT!

OUyeHWUBATbL COCTOSHME HaBuralMOHHbLIX CUTyayuit, cyaHa u cyaoBo-
ro o6opygoBaHus;

cosfjapaTts AMarHocTMYeckue FunoTesbl, NO3BONAIOWME NPOrHO3u-
poBaTb passuTUe cuTyauui;

CMHTE3WPOBATL MUMOTE3bi O 3afaniu HeoBXOoOUMbIX B AaHHOM
CUTyauuu ynpasnsowmx BO34eACTBUA.

PassuTve cucTem uHTENNeKTyansHoM Nogaep XXk NpUHATUA pellednsa
BaxTeHHbLIM CyfoBOAuTEeNeM B HEWTATHBIX CUTyauusix u, ocobeHHo, Nnpu
HacTyNneHun aBapuiiHbiX SBNAETCA NPefnockinkKon K cosgaHuio 3C
NPUMEHUTENBLHO K AeATerbHOCTU BAXTEeHHbIX CyAOBOMTeNe.

HecmoTpst Ha cyuwlecTByolie npasuna 1 peKoMmeH[auuu Nno npuHs-
TMIO petieHuit, Hanpumep, CyUecTBYUWMe ApaBuiia Mo PaCXOoXLAeHWIo
CyA0B, BaxTeHHbIM Cy[OBOAMTENSM YACTO NMPUXOAUTCH CTaNnKMBATLCA G
HeobXOAMMOCTLIO pPElleHUS HeTpuBuarbHbiX 3afad. B atux cnydyasx
CYWECTBEHHYI0O MOMOLWb MOXET 0KasaTb OCBOEHWE 3HaHWW U onbiTa
CYAOBOAUTENEeN-OKCNepTOB, KOTOPbIE MOrYT BHECTY CYLL{ECTBEHHbIN BKNan
B paspaboTky pekoMeHAauui Mo MPpUHATUIO pelieHudt B cuTyauusx,
XapaKTepUsyl WM XCA pPasnMyHbiM1 CTENSHAMM HeonpegeneHHocTM,

Ocoboe 3Ha4veHue 3To NpuobBpeTaeT Npu HanM4uyu HenomnHon unu
NPOTUBOPEUNBON UCXOAHON UHGOPMALUKU, HA OCHOBE KOTOPON NprUxao-
OUTCA NpUHUMaTL pewieHne., Takue cuTyauuu 4acTo BOSHUKAOT npu
nnagaHuu B TymaHe, paoHaX C NMOXWUM HaBUrauuoHHbIM obecreve-
HUEM U T.4.

OcHoBHas ufes OC B 3ToM crnyyae COCTOMT B 06beauHEHUM
NMYHOCTHBIX (HedOopManbHbiX W WHTYUTUBHLIX) ¥ BHEMAMYHOCTHBIX
CTPYKTYP 3HaHUA, OTOBpaXKeHUs 3HaHWi U Noruku NoBefeHUs Kcnep-
TOB B MAporpamMmax, OCYWecTBNSIoWnX He TOfbKO CTPOrue, HO U
XapakTepHsie ANA 4yenoBeka NpPUONMIKeHHble paccyXaeHus, u obec-
neveHUU pJocTyna K HUM BaxTeHHOro CyfAoOBOAUTENs Ha XO[OBOM
mocTrke. CosgaHne nofgobHbix OC npegonpegenseT X OTKPbITOCTL U
O NonyyvyeHNMA HOBLIX 3HAHWW OT 3KCMNepToB, W ANs Tekyuje#
nHopmaLuM 0 COCTORHUM HaBUFALMOHHON cUTyauuu, CyfHa U cygho-
Boro obopyposanua. [py 3TOM H[OIMKHA COXPaHATECA Kak BO3SMOX-
HOCTb WCNOMb3OBAHUSA anpuopHbIX Mofgenen aHan1Msa WCXOOHON
WHPopMAaLtt O COCTOAHUN 06BEKTa, Tak M BO3MOXHOCTb €€ agantaunm
o Mepe NonyyYeHua Tekylweh nHhopmatyun,
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Heo6xogMMo OTMETUTL, YTO, HECMOTPA Ha BorMbLIoe YnCro paspa-
6aThiBAEMbIX W BHeApeHHbiXx OC B cncTemMax ynpasneHns obbektamu
NOBbIWEHHOM ONACHOCTH, MPEX/E BCEro, aTOMHLIMW 3HEpr eTUYecKnMH
yCTaHOBKaMy, X pearnbHOe UCNoNb3oBaHne He CToNb BenmKko.

flpepnaraeMblt NOAX0R [OMXXEH crnocobeTBoBaTL AanbHeRwemy
PasBUTMIO M BHEdPEHMUIO 3TUX CUCTEM Ha oObeKTax MoBbILEHHOW
OMNacHOCTU, K KOTOPbIM MOTyT ObITe OTHECEHb 1 MOpCcKue cyaa.

CoeokynHocTe 3C B aBTOMaTU3MPOBAHHbLIX cUCTeMAaX YNpasneHUs
cyaHom fJospkHa oBecnednBath BhiNONHEeHUe crnefylowmnx MakcuMans-
HblX (YHKLKA: _

KOHTPOIMPOBAThL, 3aHUMasi BEPXHWA ypOBeHb nepapxun, Hasura-
UMOHHYIO CUTYaLMIO M TEXHUYECKOE COCTOsIHNE CyAHa, [ONONHAN, HO He
3aMEHAA CYL|eCTBYIOWME CUCTEMbI AMAFHOCTUKM W asapuiHo-npefy-
npeguTensHOW CUrHanMaaymu;

oCYWeCTBNSATL aHanu3 cUTyayun, TEXHUHECKOr0 GOCTOSHNA CYAHA !
cyposoro o6opyfoBaHus;

paboTaTk B pEXXMME COBETUNKE, BblJaBas PeKOMeHjaunn BaxreH-
HOMY CY[OBOAMTESIO MO NPeAOTBPAILEHUI0 aBapuiHON CUTyaLui,

npy KpUTUYECKUX CUTyalUUax MMeTb BO3MOXHOGTL BbIBOAA CyAHA
M3 asapuiHOM cUTyauuu 3a cuyeT repexofa Ha npuHyguTensHoe
apTOMaTMyecKoe ynpasneHue Cy[oBbiM obGopyposaHuewm, obecrneuu-
BalOU|MM BbIBOJ CyAHA U3 apapuiiHon cuTyauunm;

ofecriednBaTe PEXMM NOCTOAHHOro camoofy4eHun B npoiecce
aKcnnyaTtayum cygHa. '

CosokynHocTb 3C, yuntbiBas UX TECHYIO B3aUMHYIO CBA3bL 3a CHEeT
NCMOMb30BAHNSA EANHOA MCXOAHOW MH(OPMAUMOHHOR Gasbl u Mepap-
XMyeckoh cucTembi cbopa M nepegadu uHcopmauyuu B CyHAOBbIX
CUCTEMAX KOHTPOMNS W AWArHOCTMKM, MOXHO 06befMHUT Ha3BaHuem
obujecyaoBas IKCnepTHan cucTema KoHTpons 6esonacHocTn cyaHa 2]
Ha puc. 5 npusepeHa (YHKLMOHAMbHAS CXema 3To# CUCTeMbl C
BOSMOXHOCTLIO peanu3auun U pexuma camooby4eHus.

Borbloe 3HadeHue MMeeT NogBop BaxTeHHbIX Cy[oBoOANTEned-
3KCnepTos, a TakXe (opma ¥ cofep)KaHve BblAaBaeMbIX MU PEKOMEH-
fauui. OnbiT ucnonbaosaHua IC B KayecTBe COBETHNKA CBUAETENbCTBYET
O TOM, UTO FiOTMKa BLIpaboTKM PEeKOMEHYeMOro BaxTeHHOMY CyAoBOOW-
TEMO Ha XOZOBOM MOCTMKE pelleHus, AofXHa COOTBeTCTBOBATL Ioruke
NPUHATMS UM CAMWUM pelienus B pearnbHoii ofcTaHoBke. B npoTMeHOM
cnyuae, BbijaBaeMble peKoMeHaLuu He 6yayT AnsA Hero yoeanTensHeIMu.

BaxTeHHbI MOMOIWHWK AorkeH oTHocuTheA K 3C, Kak K paBHO-
IpaBHOMY MapTHEPY, HO He Kak K HenpepeKaemoMy aBTOPUTETY.
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Pekomergauun 3C [OMKHbLI COMOCTaBMATLCA BaXTEHHbLIM CyAoBOAUTE-
fleM CO CBOWMY COBCTBEHHLIMU 3HaHWAMYU. HyXHO umeTb B BUAY, 4TO
nonHas OpHeHTaUuWsl BaxXTEHHOTO Ha XO[OBOM MOGTUKE TOIbKO Ha
pekomeHaauun GyfeT orpaHuuneBaTth €ro cTpemneHue kK camocosep-
weHcTBOBaHMIO. Ecru aTo ycrnosue He 6ygeT cobriopatbes, 3G,
paciuMpsis BO3MOMHOCTM BAXTEHHOrO CYAOBOAUTENS, obecne4vnBas
eMy WHTeNnneKTyanbHyl MOoAAEPXKY, B TO XXe BpemA YCNOXHUT ero
3afauu, Tpebysi NPOBEPKK, OUEHKU U KOPPEKTUPOBKY BblAaBaEMbIX ac
peKoMeHaalui.

BHeppeHue 06l{eCyAOBO! KCNEPTHON CUCTEMbI KOHTPOIIS 6esonac-
HOCTV CyfHa NOOHUMAET PSR HOBLIX TPeOYIOWMX pelleHiss BONPOcos.

KTo HeceT OTBETCTBEHHOCTb 3a OWWOOYHO MPUHATHIE pelieHus,
npuseAuiMe K aBapuiiHbiM CATyaunsam, B Cllyyae ecriv OHW CoBNajatoT ¢
pekoMmeHJoBaHHbiMKU 3C?

MOXHO M KOMMbloTepam AoBepATh paspaboTky Komanpg no
3afjaHunio ynpasnsowux soafeicTBnin? ([TpakTuKka MCnonk3oBaHuA
KOMIMLIOTEPOB HA ATOMHBIX 3MEeKTPOCTAHUUAX CBUASTENbCTBYET, HTO B
Hanbonee onacHbiX cUTYyauusx 6es ydyacTusa onepartopa 370 CUATAETCA
HEeAOoMyCTUMbIM).

Kakumu nNpuHumMnammu HeobxoaMmo pyKoBOACTBOBATRCA MpU onpe-
fenennn Mecta 3C B cucTemax ynpasrieHus CYJOBbIMU TEXHOMOru4ec-
Kumu npoyeccamn?

B KakuX Cry4asax MOXHO fosepsaTe OC He ToNbKo BbipabaTbiBate
peKoMeHJaUuy BaxTeHHOMY Mo NPUHATUIO pelleHus, HO U, B cny4ae
NPUHATAS UM HENPaBK NbHbLIX pelleHni, 6rokuposaTe nX BbiNONHEHne?

B Kakux crnydasx MoOXHo posepaTe 3C nepexoauTs K aBToma-
TUYECKOMY BhIMOMHEHUIO BbIPabOTaHHbIX el pekomeHaauui?

Cnucok numepamypsl

1. PeweTor H.A. dopMmansHas olenka 6e3onacHocT cygHa /| Hayu.-Texn. cb.
POCCHIACKOFO MOpPCKOro perucipa cygoxofctea. — 1997. — Bein. 20. Yacrts 1.
—C.3—09.

2 Casonos A.E., Kasnos A.B. lNpumenerne obujecyfoBbiXx 3KCNepTHbIX
CMCTEM KOHTpOMisi 6e30MmacHOCTU CYAHa LNA CHUXKEeHMA BIMAHUA “enoseqeckoro
¢haKTOpa Ha aBapuiHocTb CyAoB /| Hayu.-texn. ¢6. Poccminckoro MOpCKoro perucipa
cypoxopcTea. — 2001, — Buin. 24, — C. 262 — 266.
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A.H. Mapunuu, FO.M. Ycmunos, A.B. Yepuvnuos, A.P. Hluzabymounos

NEPCNEKTMUBbLI MCNONb3O0OBAHUA AUC B
ABTOMATU3NPOBAHHbBLIX CUCTEMAX MOHUTOPUHI A

BsepeHune

B MupoBOlit MOPCKOM NpakTUKe K HACTOALIEMY BPEeMeHU CROXu-
nack eguHas TeEHASHUMS N0 KOHUenTyanbHbiM BOMPOCaM CReXXeHus 3a
NONO)XEeHNeM MOPCKUX CYyfoB, OCYLWEeCTBIAWNX NnasaHne B Mexay-
HapoOAHbIX U TeppuTopUuansHblX Bofax. faHHble O NOSI0XKEHUN CYAORB,
He3aBWCUMO OT WX HauMOHaNLHOW ¥ KOMMEDPYeCKOo! NpuHaNeXXHOCTH,
Heobxogume! Ans:

obecnevyeHns asapuiiHo-cnacatenbHbliX CRAYX6 onepaTtuBHOR WH-
dopmaymeit o paccrtaHoBke (nota B padoHe 6efCTBUA U HOMNOITHU-
TeNbHOWN uHPoOpMayuehn O TEeXHUKO-IKCMNyaTayumoHHBIX
XapakTepucTmkax cyfos, Heo6xoaMmon Ans sggek TMBHOro nposege-
HUS NOMCKOBO-CRacaTtenbHbiX onepauui,

YRyUW eHnsl KOHTPONA 3a CY[OXOACTBOM B NPUBPEXHbLIX Bogax 1 Ha
fogxo4ax K nopTam;

npegocraBneHns MHdoOpMauut O nepemelieHnnt CyAos, O cyaax u
rpy3ax rocyapCTBeHHbIM opraHam, 6eperosbiM cryx6am v 3amHTepeco-
BaHHbLIM MONL30BATENAM AA peweHns 3adad ynpasnedusa noTtom.

B nocrnefHee BpeMs Ona opraHuaauuu cnexxeHns 3a cygamu u cbopa
nHpopMauymn co3[arTca aBToOMaTW3UMPOBAHHBLIE LEHTPEl MOHWTOPMHIE W
cessm (UMC). PernonansHele LIMC cosfaqHsl B MypmaHcke u [letponas-
noecke-Kamyatckom, @Y «MopcBA3LCMYTHUK» COBMECTHO C KoMmaHuein
«lleHTp reomamMku» CO3[arm U BHEAPUIMW Ha MOPCKOM droTe cuctemy
CMYTHUKOBOTO MOHUTOPUHTa «BukTopus», nnaHupyeTcsl cosgaHue Opyrux
pernoHanbHbix HMC. OcHoBHOe HasHayeHune aBTOMATU3WPOBAHHbLIX CUC-
TEM MOHMTOpMHra coctouT B hopmuposarun B LICM 6asel gaHnsix no
cyjam, B 4acTHOCTM, MO Aucnokauum (MecTononoXXesuw) cydos B
ofcnyXnBaemblX 3oHax, cbope CyfAoBbIX AaHHbiX 1 obecnieveHuy Tpedye-
Mot MHhopMayuen 3anHTepecoBaHHbiX CNyX6 1 oprasuaaumii.

OCHOBHbLIMU BMZAMKU CUCTEM, KOTOpble WUCMOMLIYIOTCA ANA nepe-
Aavv vHdopMauuMu O MEecTOMNONOXEeHUW Cy[oB ABNAIOTCS cyfAoBas

43




semHasn craHuus (C3C) cnyTHMKoBOR cucTembl caasu WHmapcat-C,
paMocTaHUnu C MCNONb30BaHUeM UMgpOoBOro U3bnpaTtensHoro Beiao-
Ba (LUVB) B OBY, CY, BY pguanasoHax; TexHn4eckne cpepfcrsa

HW3KOOPOUTANbHbLIX cnyTHUKOBbIX cnctem OHEL, KYPC, ARGOS. -

Bce 3TM CUCTEMbl UMEIOT OTpaHUyeHna 1 HelocTaTku ¢ TOUKW 3pEeHUs
NpoueccoB aBTOMAaTH3ayiu, CKOPOCTN U COAEepPXaHua nepefasaemMmon
nHOPMALUK.

BmecTe ¢ TeM, B G kailliue roabl, B nepuog ¢ 2002 no 2008, 6yger
BBEJIEHA B AelicTBMe B MMPOBOM MacwTabe HoBas apTomMatMdyeckas
naeHTMUKaUMOHHaA cucTema, Kotopas paboTtaeT B 0OBY pguanasoHe
yacToT MPU GIMKHEH CBA3M M UCMOMb3YeT KaHankl cuctemsi Mimapcat-C
npu garnsHeid cssasu. OcobeHHocTb paboThl cucTeMbl npu OGAMXKHER
CBA3W 3aKmovaeTtcsl B MPUMEHEHMW MHOMOCTAHUMOHHOrO goctyna ¢
BpeMeHHbIM pasfeneHnem kaHanos; cuctemsl THCC gns cMHXpoHusa-
UM KagpoB W3My4aembiX CMrHanoB; HOBOro MeToda MoAynayun
CUTHAMOB C MWHMMafbHbIM (DA30BbIM CABUTOM; BblCOKOCKOPOGTHOM
nepefadyn HaHHbIX; BbICOKOMH(POPMATUMBHOTO oToBpaXkeHunss HaBura-
UYMOHHOW 06CTaHOBKM Ha gucrree.

TexHM4eckue XapakTepuCTUKW, cocTas O0OpY[OBaHUSA, PEeXUMb
paboTel M cucTema oTolpaXKeHna uHdopmayuu ANC nogpobHo
onucaHsl B [2, 4, 6]. Huxe paccmatpusaioTCst 0OCOGEHHOCTH NpUMeHe-
Hus AMIC gna opraHusayun cBopa CYAOBbIX AaHHbIX B aBTOMamM3u-
POBAHHLIX CHCTEMAX MOHMTOPHHra. okasaHbl npeumywecTsa cbopa
OaHHBIX C NMOMOLbI0O KOMNIEeKCoB Wumapcat-C/AUC no cpasHeHuo ¢
CYUJECTBYIOLWMMMU TEXHUUECKUMH CPEAcTBamu MoHuTOpuHra. Tpu-
BOAATCA UupoBble WHTepdech!, obecneunsaowune nepefady AaH-
HbIX G npuemHukos GPS 1 cyfosex cTaHLuit AUC 8 C3C WHmapcart-C.

C6op cyAoBbLIX AaHHbIX ¢ nomowbio C3C Uumapcar-C

[ns 3anpoca KoopguHaT U nepefaqu popManM3oBaHHbIX CBOAOK C
Cy[os B HacToslee BPEMs LMPOKO MCMOMb3YoTCA C3C Wumapcart-
C/GPS (nu6o C3C co BCTPOEHHLIM NPUEMHUKOM GPS).

[ins opranuusauuM asToMaTM4ecKoro onpoca C3C porkHa OblTs
3aperucTpuposaHa B CeTM U UMeTb COOTBETCTBYIOWUA niBHTM(nKaTOp
cetv onpoca u c6opa gaHHbix DNID (Data Closed Network Identifica-
tion), a Tak)xe NOPsAKOBLI# HOMeEp B CETH.

C3C nepepaeT CBOAKY AaBTOMATMYECKM uNM NO 3anpocy OT
GeperoBoro UeHTpa MOHMTOpWUHTa uepes Ty GeperoByi 3emHyio
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ctaHuuio (B3C), rpe sapeructpuposad DNID. B3C sanucoisaer u
XpaHuT oTBeTHOE coobiyerue B «DNID caitne» u nepefaer ero B yeHTp
MOHWTOPUWHTa B 3apaHee onpefefneHHoe BpPeMs 60 aBTOMAaTNYECKU
no sanpocy. OgHa un 1a xxe C3C MoXeT UMeTb pasnu4rble MgeHTUdK -
katopel cetedi DNID ana nepegaun oTBETHEIX COOBWEHNA N0 pasnuy-
HbIM agpeca.

C3C WMumapcat-C nepefdaloT v NpuHUMalDT UM(ppoBble cooblieHns
co ckopocTbioc 1200 6ut/c (MH(popmaluoHHas ckopocts 600 6op).
WHhopmauus KogupyeTcsl ¢ NMOMOLWbBIO CBEPTOUHLIX KOOOB C 0BHa-
pyxeHuem oln6oK. Ipn oBHapYXeHnn ownboK B NpUHATOM coobuje-
HWu obecneynBaeTcs NOBTOP NEpefaBaeMoro CoobLWeHnn. YKasaHHble
Mepbl MO3BONSIOT OCYWeCTBNATL aBTOMatuyeckuit c6op cygoBbix
HAaHHbIX C BbICOKOH CTENEeHbIo JOCTOBEPHOCTH.

WuTepdenc mexay npuemuukom GPS ¢ C3C Wumapcat-C cooT-
seTctByeT ctaHgapTy NMEA 0183 u pgonxeHn obecneumsats nonydeHne
JaHHblx oT npuemHnkoB GPS uugpoBbix KOACBLIX NoCNefoBaTENLHOCTEN
cdopmaros: GLL, GNS, ZDA [1]. Pag C3C mMoryT npuHumaTte gaHHbie U
apyrux chopmaros, Takux kak VTG, HDT, HSC [1].

Kak npasuno, B oTBeT Ha 3anpoc komnnekc WHmapcar-C/GPS
nepepgaeT CyAoBbie AlaHHble ofHoro dopmarta, Hanpumep, GLL (puc. 1),
B KOTOpOM nepegalTcs: wmupoTa, gonrota, Bpems UTC onpepenenns
KoOpAuHAaT.

$--GLL,lL1,a,yyyyy.yy,a,hhmmss.ss,A,a *hh<CR><LR>

HumxaTop vMoasx
Craryc (A wma V)
UTS mozmupm
Hoarera, E/fW
1ilapora, N/S

Puc. 1

OTO HenmonHblN NepeyeHb QMHAMUYECKUX AaHHbIX CYAHA, NOCKOIb-
KY OH He COflepXMUT AaHHbIX 06 MCTUHHOM Kypce CygHa, CKOpOCTU U
KYpPCe OTHOCUTESbLHO MPYHTA, HaBUI allMOHHOM CTaTyGe CyJHa, CKOPOCTY
MOBOPOTa CydHa UM Ap., KOTOpbie MOryT 6biTb NepefaHsl C MoMollbio
komnnexkca Unmapcat-C/AUC 8 pexume ganbHed cesasm.
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Wcnonw3osaHue LB B pexume nosnuHra

Cuctema UMB nossonset no neHTMUKayMoHHoMY HoMepy cygHa -

3anpocKUTL M MOMY4UTh B OTBETHOW LUMpOBOK MocneposaTensHOCTH
KOOpAMHATHl CyfAHa U PpAf APYrUX AaHHbiX (ArMHa, WWpUHa, Kypc,
cKkopocTs) onpeferieHHslx [5]. OagHako rno cpasHeHuto ¢ cuctemon LIVB
A/C obBecneuusaeT 6ombilyio MHMOPMALUMOHHYIO €MKOCTbL KaHanos
cBsian (T.K. B OAHOM 4acTOTHOM KaHane B TeveHue 1 MUHYTBl mMOryT
6biTb mepefaHebl 2250 HesaBWCUMbIX COOOWEeHW), Gonbwnit cocTas
nepejasaemoi MHGOPMaLMK, KOTOpbIf BKMOHaeT B cebs Bce Heob6Xxo-
[MMble CYAOBbIE [aHHblE. CTATUMECKWe, AnHaMu4eckue, pencossble,
coobujeHna 6e30nacHoOCTM, a TaKXe BO3MOXHOCTe NpefcTaBneHus
AaHHbLIX HA gucnnee B BUAE BbICOKOUH(OPMATUBHbIX CYMBOMOB.

Mcnonb3oBaHe HU3KOOPO6MTAaNbHLIX CIYTHUKOBLIX CUCTEM

Huakoop6UTanbHbie cnyTHUKoBble cucTemsl TOHEL, KYPC (Poc-
cns), ARGOS (®paHuus) obecneuuBaioT onpefeneHue KoopauHat
cyfHa B nipoyecce Nponerta ofHOro CNyTHKa B 30He BUAUMMOCTU CyfiHa
MeTodaMu M3MepeHWs HONMEepOBCKOro CMEeUeHns Hecyweh 4acToThl
cUrHana, M3ny4aeMoro fepejaouyum ycTpoicTBOM C cyAHa. B npe-
ambyre U3Ny4aemoro curHana cofiepxurca coodbujenme.

Ecrv nepegaioujee YCTPORCTBO COMNPSXKEHO C NPYUeMOonH aMKaTopom
FHCC, To B npeambyne mMoXeT nepefasarthca He TONbKO npeHTMK-
KalWOoHHBIA HOMEP CYAHA, HO ¥ KOOpAMHATH CyfHa, noflydaeMbie OT
npuemonnpukatopa MHCC. Mpu 3ToOM TOUYHOCTbL OfipeAeneHus Koopau-
HaT BbllUe, YeM NMpW aBTOHOMHOM MeTofe. Bbicota opGuThl CryTHUKOB
cucTeM RexuT B npegenax ot 850 no 1400 kM. Hecyaa uyactoTta
W3Ny4aemblXx C CyAHa curHanos — okono 400 MIy. VismepeHHble
sHayeHns (He meHee Tpex) ACMMEPOBCKUX YacToT 3a BpemAa nponera
cryTHUKa (10 — 15 MUHYT) NepefaloTCA Ha HA3EeMHBbIA MYHKT o6paboTii,
rfle BLIYACNAOTCS KOOPAMHATH cypHa. CrnyTHMK 3a BpemsA nporera
BOKPYr 3emrm cnocobeH orpefefinTe KoopfuHaTel MHOXEecTsa CYAOB,
Mpuyem 9T KoopAMHaTbl OnpefensioTcs asTOHOMHO, 6e3 3anpoca.
Kaxpgoe CygHO uMeEeT PagMOKOHTAKT C AaHHLIM CryTHUKOM 4 pasa B
CyTKi: 2 pasa Nogpsfd C WHTEpPBariom, pasHbiM nepuofly obpawjeHus
CRyTHUKA, 1 elye 2 pasa noapsg (Yepes 10 —12 4yacoB) — B UHTepBane
BpEMEeHM, KOrAa M3-3a BpaljeHus 3emMnu CnyTHUK CHOBA CTaHOBUTCSH
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BuagMMbiM. C yBENMUEHWEM 4qMcna CMYTHUKOB B CUCTEME YMUCIO paauo-
KOHTAKTOB MpONopuuoHansHo ysemmuusaetca. CpegHekragpamyeckas
NOrpeWHoCTs ONpefensHua KOOopAUHAT cygHa aBTOHOMHbLIM METOAO0M
coctaBnsetr okono 800 m. K HepjoctatkaM cucTem cneflyetT OTHecT:
HEBO3MOXHOCTb KOHTPOMUPOBATL MECTOMONOXEeHNe CYydoB B pearbHOM
maclutabe BpemMeHU, HU3KYK TOYHOCTb OfnpeferneHus KoopAuHaT, BO3-
MOXXHOCTb OWNBOYHOro (3epKarbHOro OTHOCUTENbHO NMNOCKOCTY OpOU ThI
CNYTHUKA) onpefleneHnss KCOPAUMHAT CyaHa.

Ucnons3soeanne AUC B UMC

C nomoujbio cygosoro obopygosaHua AVIC MOXHO pewnTs 3agavy
aBTomammyeckoro cbopa CyfoBbIX OaHHbIX W B NpubpexxHbIX paioHax
(8 mopckux paioHax A1 TMCCB), rge cosgaloTca nokKanbsHble aBToMa-
TU3NPOBAHHLIE CMCTEMbI MOHWTOPWHra, OCHOBHOW UAWM COCTaBHOM
YACTbIO KOTOPbIX ABMASIOTCA CUCTEMbI YIPABNEHUA ABWXXEHWeM cy[oB
(CYHOC) c 6ason AaHHbLIX.

CraHuun ANC pabotaloT B OBY gnanasone u obecne4ynsaioT ApU
HOMMUHANbLHON U3nyyawlyen MowHocTH nepefarunkos 12,5 BT gans-
HOCTb AencTBys okoro 40 Murb (npu pasmeitieHny Geperosbix aHTeHH
Ha BbicoTe okono 100 m). OcobernHocTs paboTtel AVIC saknodaertca B
TOoM, 4TO 6Rarofgapst CUHXPOHW3aLWW CYQOBOM WKanbl BpPEeMEHW Mo
curHanam GPS, npu speMeHHoOM pasfeneHWi B OHOM YACTOTHOM
KaHane MOryt nepegasaTtbcs 2250 coobujeHuit (YMCNO BPEMEHHbIX
OKOH, Unn cnoTos pasHo 2250) co ckopocTbio 9600 BuT/c.

Mpu Takoi opraHusauyum B 30He obcnyxusaHusa CYAC moxHO
cobpaTtb B 3anpoCHOM pexume paboTet Beperosbix craHyuih AUC Bce
HeobXxogumbie CY/OBble [fAaHHLIE: CTATMYeCKWe, AuHamuveckue u
peicosbie, KOTOpbie aBToMaTuyeckyn 6yayT BBOgUTECA 8 6a3y faHHbIX
ueHTpa moHuTOpuHra. Mpu atom MoxeT O6biTe obecnevyeHa nosHas
agTOoMaTM3ayns cbopa AaHHbLIX, NOCKONbKY OHW CTPOro pernaMmeH -
posaHbl nNo dopmary, BUAY ¥ o06beMy M MOryT ObiTb NMPUHATBL U
nomelyeHbl B COOTBETCTBYIOWME pasgens! 6asbl AaHHbIX.

CygoBbie komnnekcel MHmapcar-C/AMC MOTyT WCNOMb30BATLCS B
pexume ganbHel cBSsW Ana aBTomaTtuueckoro cbopa u BBofAa B Ha3y
AaHHblx UMC cratudeckux, OMHAMUUYECKMX M PefCoBbIX CYAOBLIX
OaHHbIX B MOPCKUX painoHax A2 n AS3.

LleHTp moHuTOpuHra yepes b3C MHmapcat-C B pexume BanbHeit
CcBSA3N MOXeT obecnednBaTbh MO 3anpocy asTomaTuveckuin cbop scex
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HeoBXOOUMBIX CBefjeHuit C CYHOBOW CTaHUuu Wumapcat-C/AUC B
3afjJaHHOM reorpaguyeckoM paioHe Wnu Mo UAeHTUDUKAUUOHHOMY
HOMEpY CyaHa: CTaTMYecKuX, AMHAMMYECKUX U PecoBhIX CYAOBLIX
faHRbiX, CTpyKTypHas cxema COeAvHEeHWi annapatypbl B8 pexnme
pansHel cBA3W NpuBefAeHa Ha puc. 2.

IlesTp MOHHTOPHHIA

'I‘q;n:lenan tKC Konep/ Agpec Moaynsrop

[anbHeH CBA3H Ackoncp Coobugenme JemoxysITop

TeJehoHsag I
B3C UHMAPCAT-C
Cursax $opmarsa
Anpec MoxynsTop HHMAFPCAT-C f
a —| i IR Tepe Al
Coolmenme | Hemoxynsrop cooGmenns \
Puc. 2

3anpocHoe cooblujeHue B peXuMe gansHen CBA3W B COOTBETCTBUM
co cranpapTtom IEC 61162-2 nepepaetcsa 63C Wnmapcat-C B Bupge
ABYyx nocnegosatensHoctei popmaros LRI u LRF, cnegylowux gpyr sa
ODYT OM. :

B sanpocHoit nocregosatensHocm LRIl (puc. 3) copepxatcs
crefylowye AaHHble: Homep MMSI sanpawusaemoit ctaHuuu AUC (B
obiLeM Cryyae CTaHLusA MoOXeT ObiTb CyAoBas unm Geperosas); Homep
MMSI sanpawusaioujen craHyuu AUC (ctaHuna MOXeT GbiTb cyfoBast
nru Geperosas); pazmMep 0603HAYBHHON MPAMOYF OfbHOM 30HbI; MopAA-
KOBLI HOMEp 3arpoca; COCTOsHWEe KOHTponbHoro cnara. Pasmep
MpAMOYronbHOA 30HbI OMpefAenseTcs reorpapuieckumMm KoopamHara-
MW CEeBEpPO-BOCTOMHOFO U I0r0-3anafjHoro yrnos MepKkaTtopckoi npoek-
LWUK KapTbi. :

Bo BTOpOiIt 3aNPOCHOW MOCNe[oBaTefbHOCTM dhopmaTa LRF
(puc. 4), koTopas cnegyeT 3a NocNefoBaTeNbHOCTLIO LRI, copepxuTtcsa
uHdopMauMsa o BMAAX 3aNpawvBaeMbiX [JaHHbLIX: HOMEp MMSI
3anpawuBaemoil CTaHUMKM; HauMeHOBaHNe 3anpaliMBaeMoi CTaHuuw;
BMA 3arpalnBaembl X faHHbIX; CTATYC CO0BleHus; NOPSAAKOBbIA HoMep
3anpoca.
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$-- LR 1%, 35000000, XOO0onsX, c— ¢, c—¢ ooooaaxx *thh< CR>< LF >
I L——Homcp HMO (9-3ua npioe SHCI0)
Tese1BHO#H (0T 1 10 7 CHMEOJIOR)
Hazgaeme cyma (o7 1 &0 20 CHMBOIOE)
Homep MMSI 3anpaumsaroiieil crasugm

Homep MMSI zanpalarmaenolt CraBrym
TopanxoBLIH HOMEp

Puc. 3

$--LRF X, x0000008%K, € C, ¢, C-- ¢ *thh< CR><LF>

Craryc coobmenms

BEj a0paUERaeMETX SAHELIX

(oT 1 Ao 26 CHMBOJIOR)

Hanvienoranue ranpaunmaroiets cTammum
(o1 1 xo 20 cHMEOJI0B)

Homep MMSI anpammrasomieil cranpmr
IopaaxkoBLIL HOMEp 3anpoca

Puc. 4

Homep MMSI sanpawuBaioljell craHyuu ¥ nopsigKosbie Homepa
3anpocoB ogMHaKkoBbl B hopmaTtax nocnegosatensHocted LRI LRF.
Buabl sanpawvsaeMbix aHHbIX onpeAenAlTCA cuMBonamm oT A o Z 8
COOTBETCTBUM C TpeBOBAHUAMW K CUCTEMAEM CYAOBBIX COOBWeHU,
koTopble onpegenetbl [3] B AVC npegycmoTtpeHo uenonssosadue 10
BMAOB CrefylolnX AaHHbIX

A — HaseaHue cyfHa, no3biBHOW, Homep MMSI;

B — pata u UTC Bpema cocTaBneHua coobLieHUs;

C — MmecTononoxeHune,

E — nyTeBoit yrom;

F — cKopocTs OTHOCUTENLHO rPYHTa;

| — nopT Ha3Ha4eHWs W NpegnonaraeMoe BpeMms NpUBbITUSA,

O — ocapka;

P —rpys Ha 6oprTy;

U — pasmepbl 1 TMN cygHa;

W — uucno niogeit Ha 6opTy.

OTeeTHoe coobujeHune, nepefasaemoe C3C WMumapcar-C, B sasu-
CUMOCTY OT BMAa 3anpalvBaeMbiX JaHHbIX MOXET COCTOAT: U3 Tpex
nap pasHblX KOAOBbIX MOCNefoBaTENsHOCTEN, criedylowux apyr 3a
apyrom: LRF v LR1; LRF un LR2; LRF u LR3.
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dopmart nocnegosatensHocty LRF B otBeTHOM coobujeHnn cosna-
paet ¢ copmatom LRF B sanpocHom coobujeHun (cMm. puc. 4) 3a
UCKIIOHUEHWEM cTaTyca coobueHus.

Ecrny CTATyC COOBL{eHUs1 yKasaH uudpoit 2, To sanpaiunBaembie -

[iAHHblE JOCTYMHbI U COAEPXXATCS B OTBETHOM coobueHun. Ecnu cTatyc

yKasaH yucpoit 3, 3anpalnBaembie faHHble HEQOCTYNHbI U He MOryT

6b1Tb NepenaHsl. [pu cratyce 4 sanpallyBaeMbie [AaHHbIe AOCTYNHbI,
HO HEe MOTyT 6bITb NPEeOCTaBNEHb! B CUMY OrpaHM4eHHOoro AocTyna.

~ Ecrnu BO BTOpOI 3aMpOCHOA MocnefosaTensHocT! LRF zanpawwu-
BAIOTCA fAaHHbie Bufa A, TO BTOpas oTBeTHas MocnejoBaTenbHoCTb
umeet cpopmar LR1.

B oTeeTHO# nocnegosaTensHoctu ¢opmarta LR1 (puc. 5) copep-
Xutca cnegyouas uHdopmauus: Homep MMSI sanpawupatwowei
crakyuu; Homep MMSI sanpawusaemoil CTaHUuu; HasBaHue CyaHa,
Mo3biBHON cyaHa; HoMmep MMO; nopafKkoBbiil HoMep 3anpoca.

$-- LR 1, XX0000000, X000000aK, O £,6-- &, Xooocooes Y hi CR>< LF>

Homep HMO (9-3HAIHOE M C10)
Tlo3LmHOH (0T 1 R0 7 CHMBOJIOR)
Haseauade cyxsa (or 1 40 20 CHMBONDE)
Horep MMSI zanpansBarouiest Crakmm
Homep MMSI 3anpaimBacHoil CTEHam
TIopsBcoRBIH HOMED

Puc. 5

Homep MMSI u nopsgkoBbiii HOMep [ONXHbBI coBnafate C
HOMEpaMm#, yKasanHbIMW B 3aNMpPOCHLIX MocrefosartensHocTaAX. Mona
«Homep MIMO», «Mo3sbiBHOA», «HassaHne cygHa» MoOryT 6biTb AYCTRIMU,
ecnv; gaHHas wHdopMmayMs He sanpawvsaeTcs; WHgopmauyua sa-
npaliMBaeTcs, HO HeAoCTOBEpHa; MH(OpMalUs 3anpalnsaeTca, Ho
He MoXeT BblTb NpefocTasneHa.

Ecnu 3anpalumsaioTcsl CyAosbie AaHHbie Bupa B, C, E, F, To BTOpPas
oTBEeTHaA nocregoBaTenbHocTe umeeT dopmat LR2 u cogepxut
cnegylowylo uHdopmaymio: Homep MMSI sanpawmnsaemoit craHuny;
pata (geHs, mecsu, rog); spems UTC; wupoTa; gonrota; nyTeso yrom,
abCOMIOTHAS CKOPOCTb; MOPALKOBbIA Homep sanpoca. Ha puc. 6
npueegeH dopmat nocnegosarensHocm LR2.

Mopsakossii Homep u Homep MMSI gorxHb! ObiTe TAKMMK XKe, Kak
B 3anpoCHbLIX NOCNeAoBaTenbHocTAX. Mo HeKOTOPbIX AaHHbLIX MOryT
6bITb MYCTbIMW, €CNK: 3Ta MOCNEe[0BaTeNbLHOCTE He 3anpaluBaeTcs,
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AL CONEOTAAN CKOPOCTE OTHOCHICIHHO
rpyHTa (8 0,1 Mauma)

IXyTemoR yron
Homrora

F—LRZ,X, X000k, Xk, hihomr ss,JILR, a2, yyYyyy.yy,a,X.X,T,Xx.X,N*hh<CR><LF>

Inporn

Bpema UIC

Agars d Y (Xesith, MecsxX, X'oX)
6 CHNVOROJI0D

Homep MIVESI 1anpaukisacvost
CTRHLGAEL

ILOPAKKOBEDR HOMEp

Puc. 6

“HpOPMAaLNA 3aNpalnBaeTCs, HO HeJOCTYNHA;, MHOPMaUNs 3anpalin-
BaeTcs, HO He MoXeT OblTb NpegocTaBneHa.

Bropan oTeeTHas nocnegoeatenbHocTs umeeT opmat LR3, ecnu
sanpalwusaioTca cygosbie fgavubie supa |, O, P, U, W, B nocnegosa-
TensHocTM hopmata LR3 cogepxutca cnepyioujas uHdopmayms:
vHomep MMSI| sanpawusaemon cranuuu; gata ETA; ETA; ocapka;
CyoHO[rpys; ANVHAa CyfHa; WUpUHA CyfAHa, TN CyAHa; uucno niofei;
nopsaKoBbIi Homep 3anpoca. Ha puc. 7 npusefed dopMar nocnepno-
satenoHoctm LR3. MMopagkoseit Homep u Homep MMSI gornxHbi
coBnafars ¢ HOMEpamu B 3anpoCHbIX nocnegoeaTerkHocTax. Mons
HEKOTOPbIX fAaHHbIX MOryT 6biTe MyCTbIMU, €CHM: 3Ta UHopMalns He
3anpalunsaeTcs; MHMOPMaUmUa 3anpallnBaeTcss, HO HEeROCTYMHA, WMH-
cbopmauys 3anpaunBaeTcs, HO He MoXeT OblTe NpefocTaBneHa.

Yucso jmoxeit
Taxt cypma
Hiapura cysua (o Mexpa)
Jma  cypHEa (o MeTpa) ]
$—LR3,x, 00000000, C— ¢ xoooees hhrmmss.ss, XX, e, X X X X, X X * hh<CR><LF>

l L Cynao/rpy:
Ocanxa (no 0,1 M)
ETA (6 cumBoJios)

HAara ETA

MecTe HaOsMAYCHET

(ot 1 70 20 cumMEO/IOB)

Homep MMSI 3anpamHB Mol
CTRHIPIN

HopaaxoBLii HoMep

Puc. 7
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Uucrio miofeit onpegenseT NOMHOE 4ucno noged Ha 6opTy,
BKriovas akunax<: ot 0 go 8191 (0 — sHadvedne HefoOCTyNHO, 8191 =
8191 unu Gonee). B yacTHoM cnyyae 3a nocnefosatensHoctsio LRF
otsetHble nocneposatensioctt LR1, LR2, LR3 moryT creposats gpyr
3a [ApYrom, eciu B 3anpocHoit nocnegosatensHocm LRF cogepxartcs
sce 10 BU4oB 3anpalivBaemMbiX faHHbIX.

3aknoveHne

TexHudyeckue Bo3MoXHocTu AUC, BLICOKUMA YpOBEHb aBToMaTusa-
ynu npouyeccos hopMUpOBaHUA K Nepefadn coobujeHnii, Honbwan
WHMOOPMAaLMOHHAsA eMKOCTe M CKOPOCTh- Mepefdadyu No CpaBHEHWo C
CYLECTBYIOMMM TEXHUYECKUMY CPEACTBAMU MOHUTOPUHI A NO3BONAIOT
paccMaTtpuBaTs AVC Kak OfuH U3 OCHOBHbIX 3M1IEMEHTOB obecnedeHun
KOHTPONA 33 CyAamu (OTEYECTBEHHBIMM W WMHOCTPAHHBIMW) Kak B
NpuBpeXHON 30HEe Npu UHTErpauuu ¢ cucTeMamun ynpasneHns aenxe-
Huem cygos (CYLAC) w Geperoseimi cTaHuuamn FMCCB mopckoro
paiioHa Al, TaK 4 B fanbHeidl 3oHe (MOPCKWX paidoHax A2 n A3) npu
nhTterpauun ¢ C3C Vumapcar-C.

Unpokoe BHeapeHue Ha cypax AUC u C3C Wnmapcar-C oTkpbiBaeT
MPUHLUAKANBEHO HOBbIe BOSMOXKHOCTU AN CO3AaHnA €OUHOA CUCTEMBI
aBTOMAaTU3MPOBAHHOIO KOHTPOMS 3a MOMOXEeHWeMm cydoB W ynpasne-
HUA CYAOXOACTBOM,

Cnucok numepamypesl

1. CtanpapT MOK 61162-1 Ludhposeie unTepcencet — Yacte 1: OouH nepegatiuk
coobileHult U HeCKONbKO NPUEeMHUKOB.

2, Crangapt M3K 61993-2 Yacm 2. Cygosoe ofopyfoBaHue yHUBEpCAbHON
ABTOMATUMECKON MAeHTUUKaLMOHHOM cucTemsl (AUC) knacca A. Texuudeckue u
SKCNNyaTaloHHbie TpedoBaHns, MeTofel U Tpebyemble peayrbTathi MCMbITaHUA.

3. Pesomoyus MMO A.819 (20) Obuue NpuHLunb! cucTem Cy[oBblx coobLieHuit 1
TpeboBaHuii K Cy[0BbiM cooBW|eHUsiM, BKSOYas PYKOBOACTBO MO coobujeHusM ob
UHL{MAEHTaX C OMacHbIMU TpysaMu, BpeJHbIMU BelljecTeamu Ufunm nomoTaH TaMu.

4. Pekomengauum MCO-P M.1371-1 TexHu4ecKkne Xapak TepucTIku yHUBEPGCATbHOM
CyfOBOM aBTOMATUHECKON WASHTUPMKELUMOHHON CUCTEMbI (AAC), vcnonb3yolen
MHOXEeCTBEHHbIA GOGTYN ¢ BpeMeHHbIM pasfenennem 8 YKB rnorioce 4acToT MOpCKOi
NOABUXKHON CSTYXKObl.

5. PexomeHgaums MCO-P M.825-3 Xapak TepucMku TpaHCcrnoH4epos, paboTalwmx
B pexxume LIMB gna ucnonbiosanus B cniyxfax ynpasneHus Asvkennem cyfos U
naeHMbuKaLMu CYOHO-CYAHO.

6.Yepusaes P.H., 3ypabos l0.T. OcO6eHHOCTU BHEOPEHNA 1 NPUMEHEHNA
aBTOMATU4ECKOM MH(OPMALMOHHO# (MaeHTUdMKaLMOHHOR) cucTembl AUC /| Mopckon
TpaHcropT. CygosoxgeHue, casias M 6@30MacHOGTs MopennasaHus. SKcnpece uHgop-
mayps. — 1999, — Bein. 9(376). —C. 1 —38.
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7.ConogoeHuuyenko M.B., YcTuros IO.M., Wurabytaurnos A.P.
YeTbipe YPOBHR aBTOMATU3UPOBAHHLIX CUCTEM MOHUTOPUHIA 34 MECTONONoXXeHWem
cynoe [/ Mopckoi TpaHcnopT. CyoBOXeHue, CBA3k W 6@30NacHOCTs MopennaBanuns,
3Kenpecc nHdopmauns. — 2001, — Buin, 7(386). — C. 16 — 34.

8. Kan B.C., YctuHoe IO.M., lWlurabyrguHos A.P. Cucremn
CYH0BbiX COO6LEHUIA KaK COCTaBHas YacTh aBTOMATU3NPOBaHHBI X CUCTEM MOHUTOPUHTa
/| Mopckoi TpaxcnopT. CygoBoXcfeHue, cBA3b ¥ 6€30MacHOCTE MOpennaBaHus.
Skcnpece uHdopmauyua. — 2001. — Bein. 8{387). — C. 12 — 24
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Cuctembl KayecTsa KnaccucuKalyyvoHHbIX o6wecTs

YK 004.12:656.61.052.08

H.A Pewiemos, C.C. Kowuii

HEKOTOPLIE ACMNEKTbl COBEPWEHCTBOBAHUA #
OLIEHKU 9¢PEKTUBHOCTU CUCTEM MEHELXXMEHTA
KAYECTBA

3HaHne hnUnocogICKMX 3aKOHOB OUANEKTUKWA pasBuTUA NpoLeccos
W SIBNEHWI («eanHCTBO WM GopbbBa MPOTMBOMOCMOXHOCTEN», «NMepexoq
KOMUYECTBEHHLIX UBMEHEHUM B KAYEeCTBEHHbIE» W «OTpulaHne oTpula-
HUA») AAIOT HaM KToY K NoOHUMaHWo npobrem fanbHedero passuims
MEeHePKMeEHTa KadecTBa.

MpuHatve MC NCO cemeilictea 9000 ABMMOCH BENUKUM AOCTAXE-
HMEM MUPOBOrO coOBWEecTBa, TaK Kak B BUAe CTaHAapToB Oblin
onpefenexbl eguHbie AnsA No6oil opraHusauun MexgyHapogHo-npus-
HaHHble npaBuna MeHeQXMeHTa kavyecTsa. OfHako ofHOBPeMeHHO C
Hayanom twmnpokomacwTabHoOro BHEApPEHMS cucTemM KadecTsa Ha
ocHose MC VICO 9000 HauMHaeTcs nepuof nepeoueHKn UeHHOCTen U
noucka HoBbiX pybexeli MeHeAXMeHTa KayecTBa.

OpaHUM M3 HanpaBnesui COBEPWEHCTBOBAHUA MeHeaXMeHTa
KavyecTBa SBMMOCL XKEnaHue MakcumansbHO y4ecTb OTpaciieByio che-
UucbvKy Npy NpUMEHeHUU cTaHapToB NCO 9000. Apkumu npumMepamu
TAKOrO COBEplIEHCTBOBAHUA ABMAIOTCA paspaboTka W BHefdpeHue
cuctembl cranpgapToe QS 9000 B aBTOMOGUIIEHON MPOMbIWITEHHOCTH
1 cMeXXHbix oTpacnsx, Kogekca ISMA — B feATenbHOCTM CyAoXoaHbIX
KomnaHui, MporpaMmel cepTUdUKalMu CUCTeM KadvecTsa Knaccupu-
KaLMOHHbLIX 06WecTs MeXAyHapoaHo# accounayuu Knaccuukayuon-
Hbix obujects (MCCK MAKO). OpHako 3gece HeobGxoaumo elye pas
noA4epKHyTb, 4To umeHHo MC VICO 9000 asna0TCA yHUBEpCanbHON U
623080 KOHCTRPYKUMER ANSA CUCTEM MeHeldXMeHTa KayecTtsa (CMK)
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nioboit oTpacnu U noboi upmbl. [TO3TOMY BCE MHTeprpeTauun B Buae
QS 9000, Kogekca ISMA, MCCK MAKO HOCAT HapfCcTpoeuHbIH
XapakTep no OTHOWeHKI0 K TpeboBaHWsAM MeXAyHapofdHbiX cTaHpjap-
TtoB UCO cepun 9000 u, € TOUKM 3pEHUA COBEpUIEHCTBOBAaHUSA
MEHEe[XKMEHTa KavyecTea, ABNAIOTCA oTpaXkeHnem obliemuposbix npo-
Lueccos.

Mopasgo Oonbinit uHTEpec (B cCuNy YHWBEPCAnsHOCTW CBOero
XapakTepa) WMeeT Takoe HaflpaBneHue COBEpPUIEHCTBOBaHWUA MeHemX-
MEHTa Ka4yecTBa, Kak camooilleHKa. py# 3ToM HeobXoAMMO OTMETUTL, UYTO
camooueHKa MEeHePKMEHTa KaqyecTsa Havyana pasBnBaThCsa OHOBPEMEH-
HO ¢ npuHsaTMem MC NCO 9000 8 1987 rogy Yepes Takue aremMeHTbl aThX
CTaHAapToB, KaK BHYTPEHHME MPOBEPKW U aHarW3 CUCTeMbl CO CTOPOHb!
pykoBogacTea. Taknm o6pasom, pacnpocTpaHeHne caMooleHKN ABNABTCS
ecTecTBeHHbIM 06 bEKTUBHBLIM CreACTBMEM WNpoKomaciuTabHoro BHegpe-
ans CMK B geAaTenbHOCTL pPasfn4HbiX opraHusaumni, KoTopoe npueersio, B
CBOIO OYepefdb, K COOTBEeTCTBYIOUW|EMY pacillMpernio 06 bEMOB UX cepTn-
thukauun. Mpu cepmudurKaluy pasBuBaeTCca Tak HasbiBaemas BHEWHAs
oueHka CMK TtpeTbell CTOPOHOM, KOTopasi OCYUWECTBIIASTCA ayauTopamu
opraHa no ceptdukaumu.

XenaHue nNpoiTH BHELWHIOW OLEHKY Bbi3BAHO BHEWHWMMU NoO
OTHOLUEHMIO K OpraHy3auui NpUUMHaMn: XXefaHuem «XopoLo» BbIT fisi-
AeTb B rnasax KrmeHToB v obujecTsa, 3aboToit 06 uMuaXe opraHusa-
UM u 1.4, PopManbHO 3Ta OUEHKa CBA3aHa C NONny4YeHuem
ceptuduxkara Ha CMK Ha ocHose MC UCO 8001.

BHYTpeHAA oueHKa Bbi3BaHa XenaHuem ynyuiintb 3eKTUBs-
HOCTb U yNpaBnseMocTb BCeW opraHusauud, crparernio 6usHeca B
LenoM, a TaKXxe CTpemMneHMeM Hal™ U YyCTpaHUTb HeJocTaTku 4o Toro,
KaK UX ODHapy>XaT KJIMEeHTbl, KOHKYPEHTH WNu ayguTopsl opraHa no
cepTuukaymn. ECTeCcTBEHHO, BO3HWKAET BONPOC, NO KakuM MUMEHHO
nokasartensaM NPoOBOAUTbL BHYTPEHHIOK OUEHKY, Kakue KpuTepuu
MUCronbL3o8aTh, Kak UMEHHO OpraHu3oBaTh NPOBEJEHUE TaKOoW OLUEHKMU.
Cravpgaptel MC MCO 9000 Ttakux kputepues He gawoT. OTtBET 6bIN
HaifeH, Korfa crneunanuctsl opradusayuit B o6nact MeHeKMeHTa
KadecTea cTanud npuMeHaTs koHueruuio TQM, a Takxe Kputepuu
HayuoHarbHbIX 1 MeXxAyHapoaHblx Harpag B obnactu Kauyectsa. [pu
3TOM CTanM McnonbL3oBaTthbCA MeToAbl CaMOoOoUeHKW mofdene# Harpag B
obnactu Kavyectsa ANs BHYTPEeHHel OUEeHKW COCTOAHUSA MeHepKMeHTa
KayecTsa B opraHusayuu.

Takum o6pas3oM, MOXXHO KOHCTaTUpOBAaTh, 4To CMK Ha ocHose MC
MCO 9000 nossunacb UCTOPUYECKM paHblle CamMOOUEHKU. A auanek-
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TUMECKUI RPUHLUM COBMaaeHU s UCTOPUYECKOro U NOrMYecKOro passu-
TWS, COFNAacHO KOTOPOMY McTopuyeckue (hakTtol oTpaXaw T obbekTUB-
HYIO MOrMKY pasBuTAS Npolecca, NPeaMeTa Unu SIBNEHNs, MoXKeT 6biTh

C ycrnexem npuMeHeH K K aHanusy npoéneM BO3HUKHOBEHRUA U

pasBUTUA CaMOOLeHKW. OTO o3HayaeT, B YACTHOCTY, YTO opraHnsayus
AOMKHA cHavana «nepeboneTb» paspaboTKol, BHeOPEHNeM U cepin-
dukauuein CMK nHa ocHoee MC MCO 9000, a noToM yxe Opartbcs
BCEpPbes 3a CaMOOUEHKY BCedl CBOell eATensHOCTH, B TOM 4Yucne U ¢
uerblo y4acTWs B HaUMOHalbHbIX W MeXAyHapoAHbiX KOHKYypcax B
obnactu KavyecrTaa.

MHoOrouncrneHHble PyKOBOACTBA U PeKOMeHJaliMiu o camooleHKe
Ha COOTBETCTBUE KPUTEPUAM pPa3fM4HbIX PeruoHansHbiX, HaluuoHans-
HbiX ¥ MEXYHapOOHbIX KOHKYPCOB B 06RnacT KavecTsa ybeamTenbHo
nokasanu, 4To K OTOW caMooleHke cnegyetT OTHOCUTLCSH, Kak K
CrNOXHOMY NpPOEKTY, OXBaThiBaioWemy BCE acneKkTbl AeATeNbHOCTH
npeanpuaTMA, a Npu ee peanusauuyu MCMONbL30BATe Beck apceHan
MEeTo[OB W CcpefCTs ynpasreHua npoekTamu. K uucry nocnepHux
OTHOCATCS: '

nnadupoBaHue paboT, CBA3AHHLIX C CaMOOLEHKOA W BblAeneHue
COOTBETCTBYIOWUX pecypcos;

pacnpegeneHne OTBETCTBEHHOCTU W MOMHOMOYNA MexXay Y4aCTHU-
Kamy CamoOLeHKY, yCTaHoBMeHue rnpoleayp X B3anMmofeictens,

HasHavYeHue pyKoBoAMTErst MPOEKTa 1 NpUAaHNe emy onpefeneH-
HEIX MOMHOMOMNRA;

HasHadyeHue rpyrbl caMooleHku 1 paspaboTka noroXxXeHunn no ee
paboTe;

co3fjaHue 3KCMepTHON FpynfbLl U HajeneHue ee COOTBETCTBYIOLN-
MU MOFIHOMOUYNAMMY,;

HanaXxueaHne cTporoi U OCTATOYHO MOMHOUEHHOW OTYETHOCTU Mo
CcaMooUeHKe;

paspaoTka ¥ peanusayus nnaHa MeponpuaATUiA rno CoBeplleHcT-
BOBAHWIO BHYTPU(UPMEHHOIO MEHEPKMEHTa U T.4.

Ha puc. 1 npegcraBneHa cxema CaMOOLEHKW MeHeIXMeHTa
KadecTsa npearnpuAT, KoTopas MoxeT ObiTe peanusosaHa B riobon
opraHusauunu, HesaBncuMo OT cTpaHbl, crieyudiukn npogyKuun u
cekTopa SKOHOMMKH.
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1. Pyxosodcmaeo camooyenkoi
GMCIILM PYKOGOOCIEOM

|

F" iposaniue § J
Cosdanue paboyeis
v . / zpynnet (PF)
3. Hpoexmuposanue snympudupMentoi
KOMMYHNKAYuY, pacnpedenenue

ROAHOMOYNHE \
' T Cosdanue yxcnepmuoit

4. ITodbop doxymenmoe dnn o zpynny (31
CAMOOYENKI U ONINENO8

Y

5. Obyvuenue u momusayus
nepconana PI'u 3r

Y

& llpoeed qer (PT), o8
yposna mened xauecmea (1)

l 7. Pmxpabomxa naana Meponpusmuii (PT) ]

y

3. B NAQHA MEPOND 7]
oyerKa ezo eunoanenun (37)

Puc. 1
CxeMa caMOOLEHKN MEHEQKMEHTa KayecTsa opraHuaayum

Apanu3z yayumenuns (3

[

CamooleHKa 1 npoleccHblii noaxon

OOHUM M3 NPUHYUNUANBHBIX MOMEHTOB, OT KOTOpPOro BO MHOIOM
6ygeT 3aBnceTb 3PPPEKTUBHOCTL CAMOOLUEHKH, ABMASTCS NOCHeH0BaTE b-
Has pearmsauus MeTo4OMNoruu fnpoLeccHoro nogxoda. [pyruMu cnosamu,
ycriex camooleHku 6yAeT saBUCeTb OT TOro, HACKONLKO OpraHuuHO oHa
6ygeT MHTEerpMpoBaHa C NPOLEeCCHBIM NOAXOA0M K YNpaBfeHuio.

HeobxoaMmo OTMETUTb, YTO MPUHUMNIMANLHOE OTNMUME TpeGoBaHwi
crangaptos MCO 9000 sepcuu 2000 r. oT craHgapTos Bepcuu 1994 r.
COCTOMT He B (hopManbHOM OTIvuMM {ymeHblUueHUn) Konuuectea Tpebo-
BaHui no anemeHTam CMK, a B nepexofe Ha gpyryio anemeHTHylo 6asy
CMK — KOHKpeTHbie MpPOoLeCcChl, 4TO HaxoguT CBOE OTpaXeHue u B
mofenu camooueHKW. Bo3sMoXKHasa CTpyKTypa noxasaTeneit camooUeHku
opraH1sauumn, Kotopas yuTbiBaeT B3auMOCBA3b MOAENN CaMOOLEHKN U
ripoLeccHoro nogxoda MoXxeT ObiTb NpescTaBneHa Ha npumepe Poccuiic-
KOTro Mopckoro peructpa cygoxoactsa (PC) Ha puc. 2.
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Ilpoyeces Buxodusie dasnse
™~ paapalomki npasun u

Hopn PC Io npoleccam o pesynuTaram
Bxoduse dannsie (067, 605, 610, 011) ACATEALHOCTH
1 u p npasua i 1, Yooenemaopennocms
) P Sumeneid
dumenu PC, 100, |1 oexmoe (007, NOPM, UHCAEHROCH nompel
;%‘-m menis PG, 106, 009, 010, 011, 100, 200) §PY daoma, pucku
’ umo.
z lﬁm:‘l;‘[::::uue * gﬁ;ﬁ“ﬁzu N Konuyecmaeo « cmpykmypa 2. Yooenemsopennocme
(’}I;P 022, 016, 028); "~ bt o ‘f""‘¢"u“l‘l’"""ﬂ’=’ nepcoHana
i ¥
(002, 009, 019, 011, wecroma . « ’
EMCmens, YRy ueHue
3. Mepconan (015} 003, 026, 100, 200)  yposcHs "

3. Vooeaemeopennocns
4. Pecypew: Tlpoyecem
mexuadiopa 3a oabueemsa

4.1, Ocxoansie povdss 4] cydasmu  nocmpoike —;7;:;’;::;’:;%‘:’:;;"‘”“
\

B

L

-’

(016); { 00021' 100‘7;7:023 ”';I o PAYUIIERHE KANECMEd;
iz YposeHs 3ampam u 4. Qurancoesie
doxodos peryasmann

4.2, Hugopmagus p—
(019, 024) (pond HTA, {Ipoyeccwt
KOMRWIOMEPS); mexnadzopa 1a cyda-

Mu g

4.3, Qunancst (016) (002, 007, 613, 025,

100, 200)

S. Cmipyxmypa
nodnadiaprozo proma u Hposecest CKP (022,
opyeux obveKmos 028, 100, 200)

(002, 007, 603, 025, 026,
100, 200}

L ]

cmpameziy, eynoaneing
JANIAKUPOSARAMX

5. 909

u yemparenue
Hecaomeemcmansi,

cydoa PSC, ynyul:unuz 6, Hpoussodumenvrocms

Tipoyeccw ' “ mpyoa

(015, 021, 106 doxodu

Hpouecem omuemoe PC
(000,100, 200)

MpumedaHmne: Homepa B cKobKax O3Ha4aloT KofjoBkIe HOMepa nofpasjene-
Hiult TYP 1 NRCNEKLMA, OTBETCTBEHHLIX 3a opraHu3aluio aTon AesTenbHoCTH B PC.

Puc. 2
CTpyKTypa niokasartesneil camMoOoLeHKN opraHu3ayum {Ha npumepe PC), yuuTbiBalouan
B3aMMOCBA3b MOMENN CaM OOLeHKM U NpoLeccHoro nogxoga

Pasfens! AnAa nposefexns camooueHku B PC crpynnuposaHbl B
CTPYKTYPY, COOTBETCTBYIOW|YIO KOHLENUuM fpOUSCcCHOro noAaxoha, T.e.
BbijeneHbl Bxogs!, Bbixofp! (pesynbTaThl) 1, COGCTBEHHO, Camu Mpoueccel.

ECTecTBEHHO, 4YTO B [aHHOI CXeMe oTpaxeHa cneyuduxa padotbl
KnaccugukalyMoHHoro o6ulecTsa, KOTopblM, B NMepByKw oYepefb, U
apnseTtcs PC. 310 KacaeTcst fepedvHs Npoueccos, creyndukn Heko-
TOpbIX BXOAHLIX GaHHBIX W, KOHEYHO, KOHKpeTtusauyun pesyneTaTos
peaTenbHoc™. Ho, B TO )Xe Bpems, [aHHaA cxema uMmeeT U YHU-
BepcansHOe sHadveHwe Ana noboil opradusalun, KoTopas Hamepe-
BaeTcs COBMECTUT: 3MEeMEeHTHl CamoOLeHKu ¥ KpuTepuu Kakon-nu6o
Mofeni Harpapgbi B obnacTu KadyecTBa, a TakXe codeTats UX C
TpeboBaHuaMK HOBBIX Bepcnit MCO 9000:2000, opueHTUpOoBaHHbIX Ha
NpoLeccHbl noaxoa.
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HeobxoguMo OTMETUTb, 4YTO K Npobrnemam, XxapakTepHeiM Ans
BHeApeHuAa mobon mMoaenu MeHefXMeHTa KadecTsa, OTHOCUTCS
npobnema mn3aMepeHus npouyeccos. PaccmoTpum AQaHHylo npobriemy
6onee nogpobHO C NpeAnoXeHusMU No BO3IMOXHOMY chocoby ee
pelteruns.

WamepeHne npoleccos

MpoueccHbin NOAXOH K MEHEeQKMEHTYy Kayectsa W W3MepeHue
pesynbLTaTtoB MEeHeQXMeHTa KayecTsa ABNSITCA ogHMMU 13 6a30BbIX
Tpebosanuit MC NCO S000:2000. Ha npoueccHoMm nofgxode K MeHex-
MEHTY KayecTBa OCHOBLIBAIOTCH Takxe u mogemm [lpemun npasu-
Tensctea P®, YKpalHCKOro HayuoHalbHOro KOHKypca no Kayectsy,
mofierm coBepiieHcTBa EQYK, OBbACHAETCA 3TO TEM, 4TO XXenaembiit
pesynbTaT gocturaeTcs 3ddexTusHee, Korga [ASATENbHOCTHIO U
COOTBETCTBYIOWMMY PEecypcCamu ynpasnsioT Kak npoueccom. Beliasne-
HWe, noHMMaHue U MeHS[PKMEHT B3auMOCBA3aHHbLIX NPOLeccoR Kak
cuCTeMbl npoleccos obecneynBaeT pe3ynbTaTMBHOCTL U addekTvB-
HOCTb [eATefNbHOCTU opraHu3aauuu. Npyu 3aTom MOCTOAHHOE yny4dlleHne
AeATeNbHOCTW OpraHnsauny B LenoM creflyeT paccMarpuBaTh kaK ee
HEN3MEHHYIO LieNb.

Takum ob6pasom, CMK, oteevaowas tpebosaHusm MC UCO
9000:2000, dhakTMYECKK SBRSSTCA CUCTEMON MEHEe[PKMEHTA npolecca-
My, OgHako npyu 3TOM OAHWUM U3 NPUHLUMMMANLHO BaXKHbIX W BMecTe ¢
TeM cnabo M3y4yeHHbLIX BOMPOCOB B MEHEAXMEHTe npoyeccamu
ABNAETCSA UCMNOMb30BAHWE METOH0B W MOAXOAO0B K M3MEpeHuio Mnpo-
yeccos. [pu aToM, HECMOTPS Ha Harnu4yne onpefeneHHon cneyMansHon
HAYYHON M HOPMATMBHO-METOQUYECKOA NUTepaTypbl, B KOTOPOW pac-
CMOTpEeHbl OTAEeNbHbIE BOMPOCH U3MEPEHUSA NPOLEeCccoB, Ha npakTMyec-
KOM ypoOBHe elje He cosfara obujenpuHaTas metoguka nofgobHoro
n3mepenus. PC nonpoboBsan pewnTs ITOT BONPOC 4ns cebs.

PacuetHas oleHka pesynbratMBHocTU U achchpexkTuBHoct CMK

Kak nobas dopmanusosaHHas cuctrema, Mofdenb LA OUEHKWU
MeHe)KMEHTa KauyecTsa MOXKeT BbiTe NpefcTaBneHa B sBufe (PyHKUmuo-
Hana, Y4CNoBOe 3HavyeHWe KOTOpOoro faeT obujyio XapakTepucTuky
CMK. [Ans camooueHku yenecoofpasHo ¢opMupoBaTh 3TOT UTOrOBbIH
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(hYHKLMOHAN MHorocTyneHvato, [okasaTernb KayecTsa, Hanpumep Ans
PC, B npuHUMME MOXHO BbIpa3nTs B BNAE (PyHKUMoHaNA:

N
Q=i§10(,'F,‘, (1) .

rge N — 4KUCno YKPYNHEHHbIX FpYyNn MakpoaneMeHToB CUCTEMSI {N=2: BO3MOXHOC-

™ U peayfnbTaTbl);

o — YOETbHEW BeC rpynnel B obLei oueHke (BbiGMpaeTcs U3 cneyuansHo
COCTABMEHHON AN OpraHusaumu Tadnmupi);

F; — hyHKLMOHATNL!, XapaKTepu3ayiolMe KayecTso cucTeMbl 110 JaHHOM rpynne
MaKpo3NeMeHToB,;

F; —=nokasaTenb Ka4ecTBa BO3MOXKHOCTER;

F> — nokasatenk KayecTsa pesynbTaros.

. B cBOW oyepepdb, dMyHKUMoHANbLI F; TakxKe MoryT OblTh NpepAcTas-
neHsi 8 Buae GopMynel U T.A. :

B utore uenoro paga npeobpasoBaHui, KoTopbie B HacTosen.

cTaThe He NPUBOAATCSH, UTOrOBbIA (PYHKUWOHAN MOofern MeHefXKMeHTa
kavecTsa MoXeT OblTb 3anucaH B BUAE!

2 N, Ny

' 2
Q=i§1j§1 kz; 1,51 By Siik Yiikr Vi, (2)

rge N; — umncrio MakpoaneMeHToB B [-oit rpynne (Ny=5, Ny=4),
f — nokasarent 3HaYMMOCTU MakposnemeHTa (BbIGUpaeTCs U3 TabnULkI);
Yik — (PYHKUMK, XapakTepuayioliue CocTaBisiowme Kputepies (Bbibupaetcs U3
TabnMLb:);

S — Becosble KOIDPULMEHTHI {Bbi6MpaeTcs U3 TabnuLbl);
i1 = Yiuz = 0,5
Vi € [0;1];

Wikt — OL{@HKM BOSMOXMHOCTEN;

Wqjk1 —— OL|EHKM COBepLUEHCTBA NoAXoaa;

ijiz — OLL@HKM MOTHOTHI NOAXOAA,

Vigks — OLEHKM pe3ynbTartos;

Vg1 — OL@HKM JOCTUXKEHUI Leneit;

Vi — OL|@HKM MONHOTbI OXBATa.

B npolecce oueHkn apdektuBHocTM CMK npeactasniseTcs yene-
cooBpasHbLIM onpegenaTs He TOMLKO MTOToBLIf NokKasaTens KavecTsa
Q, HO TaKXXe W rnoxKasaTeny KayecTsa BO3MOXXHOCTEA U pe3ynbTaTos,
4YTO MOXHO JernaTb No copMynam:

5 Ny 2

Fi =/>=:1 k2=1/§1[31j Bjic Yt Wit @
4 Ny 2

F2=i>=:1 kZ=1l§1 Baj Bajk Yaiur Vajkr @
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Ona ofecriedeHns NpPoBEdeHUA pacyeToB M0 3TMM opMmynam
MCronb3yeTcs WecTs cheyMantHo COCTaBfEHHLIX 3apadee Tabnuy u
cneynansHo paspaboTaHHas nporpamma pacdera. Pacyetsl no yka-
3aHHbLIM (popMynaM MOSBONAIOT OUEHWBATE PesynbTaTUBHOCTL W
achdekTMBHocTb CMK B OpraHnsauuu Kak 8 Uenom, Tak 1 B OTHOWEeHUK
OTAeNbHBIX NpoueccoB. [pumep pesyrbTata TakoW OueHKu npepcras-
nexH Ha puc. 3.

Pesyavmambst camooyenKi CHCmMeMst
MEHEOHCMEHMA Kadecmen
HaumeHOBaHHe OpraHH3aLuu: Test
Howmep pacuera: 101 _
Ilokasarens Onenka B 6anax % OT MaKcCUMaJLHOR
(pe3yAbTaTHBHOCT) (adipexTuBHOCTE)
Kpurepuii 1 45 45
Kpurepuii 2 50 50
Kpurepuii 3 48 40
Kpurepnii 4 60 60
Kpurepuii 5 79 61
Kpwurepuii 6 99 55
Kpurepuii 7 45 50
Kpurepnii 8 33 55
Kpurepnii 9 79 66
Obmuii nokasamens Kavecmea: 538 54
Hoxazamens Kauecmea 803M0d4CHOCMEIL: 282 51
Hoxazamens xauecmea pe3yasmamos: 256 57
Puc. 3

Pezynbran:l pacyeTa camMoOoleHKKU MeHepKMEeHTa KavyecTsa apraHusagmn

OueHka aPeKTUBHOCTU CUCTeMbl MEeHe[XMeHTa KaiecTBa B
OTHOWEHUN obecneyeHus 6esonacHoCcT MapennaBaHus

TpebosaHua MC MCO otHocsaTea k CMK opraxusatuu B tenom. Ho
ONs opraHu3alni, okasbiBalouuX yCnyru B cchepe MopcKon MHAycTpuy,
K KOTOpbIM oTHocuTest PC, Heo6XoanmMo, NOMUMO NPOYEro, y4uThiBaTh
X ponb B MOPCKOM TPaHCNOPTHOM fpouecce U B cucTeme obecnede-
HuA Ge3onacHocTM MopennasaHnus. YCnyru atux opradusaluin camu no
cebe JOMmXKHbI OblTk , T.€. PUCK HECOOTBETCTBUIA ITUX YCNYr HE [OMKeH
CHUXATL ypoBeHb 6e3onacHocTy mopernnasaHua. OueHka pucka ycnyr
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ACIKHA paccMaTpnBaTbCs Kak ofHa U3 npouedyp UsMepeHns pesynk-
TaToB HEeWCTBYIOWMX NPOLECCoB OpraHu3aluu.

PacocMmoTpuM Takylo oueHky Ha npumepe PC. B kavecTBe metopa
N3MEPEHUA MOXHO NPUMEHUTE MeTOofOnorno ¢hopmarm30BaHHOW
oyerku 6ezonacHoctn (POB). J1a MeToONOMUA paspaboTtaHa Mex-
ayHapofHol Mopckon opraHusaunen (MMO} n npepHasHadeHa gns
CYAOXOAHbIX KOMMaHuit, OAHAKO €e MOXHO ajanTuposaTbk W K
AeartensHoctu PC.

Mpu 3ToM oLeHMBaeTcs BEPOSITHOCTb (PUCK) ACTyCKaeMblX OWnGoK
B OCHOBHbIX BUAax AeAtensHocT PC, CBASAHHBIX C Knacch hukauuoH-
HbIM M KOHBEHUMOHHbIM HaA30pOM 3a Cygamu B 3Kcryarauuu ¢
y4eTOM CTeneHy WX BNMMAHUA Ha 6e30MnacHoCTs MopennasaHun s,

Cxema oueHku 6asupyetca Ha npouegype HAZID (npentudukaumns
onacHocTeit) mertofgonorun ®OB, T.e. 3KcnepTHIM 00pas’oM Bbl-
[enAnTcs xapakTepHbie BUuAbl (FPYANbI) OWNOOK (HecooTBETCTBUIA), U
OLEHMBAIOTCA CTEMEeHY WX OMACHOCTM MO YPOBHIO BO3MOXKHLIX MO-
cneactsuit, B kadecTBe 6askl ANA BoINOMNHEHWA OLUEHOK UCMONb3yeTes
cTaTMCTUKA 3afepXXaHuil cyfoB, NoAHafsopHbLix PC, B nopTax cTpaH-
y4acTHUKOB [TapuXXCKOro MEMOPaHgyMa rno OCHOBAHWAM, OTHOCUMbIM
K OTBETCTBEHHOCTM KraccudukauuoHHoro obujectsa. CyMMapHbIi
PUCK paccuMThiBAeTCH C NPUMEHEeHMeM MeTofoB (PYHKLAOHAMBHOrOo
aHanu3a, No3BONAWero MOAeMMpPoOBAaTL CUCTEMY B LIENIOM 1 BbIABNATL
ee crnabble 3BeHbLA C Uenblo pa3paboTku pekoMeHzauui no cosep-
LIEHCTBOBAHMIO MPOLEeccoB TexHWueckoro Hazsopa yepes CMK PC.
3KOoHOMMWYECKUA acrnekT He paccMaTpuBaeTCs.

B ka4yecTBe MepBOro NpUBAMMXEHUA Npu NpuMeHeH MeTogororuy
©Ob moryT paccmaTtpuBatbCs:

cmeneHu onacHocm.

HU3Kas — HEeCOoOTBETCTBUS, He cofepXxaljse B cefe noTeHunars-
HYIO Yrpo3y 3afjepXaHus cygHa;

cpeqHsisi — HeCOOTBETCTBUS, coaepXalme B cebe noTeHyuansHyio
yrposy safepXxaHuil, Ho He BAMAIWMe (MM BRMAlWKe cnabo) Ha
6e30MaCcHOCTb MOpEnIaBaHna,
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" BLICOKAS — HECOOTBETCTBUSA, CoOAepKalme B cebe noTeHLnansHyo
yrposy safep)kaHwi ¥ CyuecTBeHHO BiMsiowMe Ha 6Ge30MacHoCTb

MopennasaHu s,

4Ypes3BblyailHaa — HECOOTBETCTBUA, NPUBOAAWME K 3a[epXKaHunio
cyfHa 1 BRMsoWME Ha 6€30NaCHOCTL MOpenNaBaHns;

Jacmomesdl:

Kpa#iie pegko — meHee 1%;

pegko — 1 — 10%;

ymepeHHo — 10 — 25%;

yacTto — Gonee 25%.

OnacHoCTM € HW3KOK CTeneHbid B fafbHEAWEeM MOXHO He
paccmaTtpuBaTe Kak He cofepxalje B cebe NOTeHUMANLHYIO yrposy
3aflepxanna cygHa M He BnuaoumMe Ha 6e3o0nacHoCTb MopennaBaHu .
B tabrmue 1 npepcTtaBneHa cocTaBrieHHast B COOTBETCTBUM C fpoue-
aypoit ®OE obwjas maTtpuya pucka.

Tab6nuya 1
Martpuua pucka
CTenens CnacHoc™|  Hyakan CpegHas | Belcokas |UYpessbivaiHas
YacroTa
Kpa#te pegko X YpoBeHb 6 | YpoBehb 5 Ypoeetb 4
Pegko X YposeHt 5 | YpoBeHb 4 YposeHb 3
YMepeHHo X YposeHb 4 | YposeHs 3 YpoeeHb 2
Yacro X Yposeut 3 | VposeHs 2 YpoeeHs 1

[anee c yqeTom aToit MaTpuibl 3anonHaeTca MaTpuua npoueayps
HAZID (rabrmya 2). B ctatbe NpUBOAMTCS TOMBKO dopma tabnuusl ¢
npUMMepoM 3anofHeHUs, Tak Kak cama Tabriia saHUMaeT HecKonbKo

cTpaHuy,.
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Tabnuuya 2
Matpuya npoueaypel HAZID (npumep)

Ne Bua Crenens| Yacrota |Ypo-| Xapaktepuciuka
onacHocTH BeHb | (npumevanne)

1. |Paspa6otka Npasun knaccuduka-
LMy 1 NOCTPOAKM MOPCKUX Cy[oB

1.1 |He yuTeHsl npuMeHuMele cTaH-|Ypessbi- KpaitHe 4
AapTet UMO, MAKO, MA u T.4. yanHasa | pegko
1.2 {Onevatku u T.n. Huskas | YMepeHHo | —

Owubkn B TEXHONOTUU

51 lowubku npu cornacosaHuu|Ypesssi-| Kpaiiie 4 1)
TexHonorun pagor yanHas peako

52 |owu6kun npmu cornacosanun| Beico- Pegko 4 2)
Texdonoruu pabov Kasn

53 |Own6ku npu cornacosanum| Cpe- |YmepeHHO 4 3)
TexHonoruu paéor AHAS

YcnosHble 0603HaYeHUA:

1) BHecenne KOHCTPYKTUBHLIX #3MEHEHUN 6e3 BeoMa PC B 06beKTbl 0becredu-
paloiyne 6e30nacHoCTs MopennasaHus.

2) BHeceHue KOHCTPYKTUBHbLIX vaMenenun Ge3 pegoma PC B ofbekTs cnabo
BANSOWME HA 6E30MNaCHOCTE MOpeniaaHus.

3) BHeceHME KOHGTPYKTUBHBIX W3MeHeHul 6es segoma PC B o6bekTbl, He
BIMAOWME HENOCPEACTBEHHO Ha 6e30NacHOCTb MOPEnnaBaHuA.

BepoATHOCTb HEKOTOPEIX OWNGOK onpefenseTcs cobeTBeHHBIMU pencTeuamu PC
(Hanpumep, owmubku ™na 1), T.e. X BEPOATHOCTE: P;=Ppc; BEpoATHOCTE APYruX
olMBoK onpefenseTca COBMECTHOM oWuBKON, Hanpumep, paspaboTtuuka (Pe) n PC
(Hanpumep, owubku Tna ), T.e. P=Ppx P(PC/P).

Pacuer nokasarenen pucka

[lns pacueTa pucka npumeHseTcs cneayowas dpopmyna:

N
RISK=Z 0P, (1
=

rge P; — BeposTHOCTL oOlMBKN (oTHOCUTENbHAA yacToTa), KoTopas moxeT ObiTh
onpegenieHa Kak oTHoweHue 3aMKCUMpOBaHHBIX HecooTReTCTBUA K obije-
MY UMCNY OKa3aHHbIX YCTyr 3a oTHeTHbIA nepuoA (Hanpumep, roa);
¢; — CTeneHb 3HAYMMOCTH (BEC), HasHayaembli B 3ABUCUMOGTH OT YPOBHA.

CriefyeT OTMETNTb, YTO BbIMOMHEHWE NPSAMbIX PACHETOB C UCTIOMNL-
30BaHMEM NPUBEAEHHON (DOPMYMbl BECbMa 3aTPYAHNTENbHO, Tak Kak
Tpe6yeT 60fbILIOrO KONM4ECcTBa AOCTOBEPHONO CTATMCTUHECKOr O MaTe-
puana.
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Matpuua HAZID, npusefeHHan B Tabnmue 2, ABNseTCS, B onpege-
NIeHHOM CMbIClle, YCNOBHOMW U MOXET paccMaTpuBaTbCA B KauvyecTee
nepsoro npubnuxeHus. [na 6Hornee oOBLEKTUBHOW OLEHKU pUCKa
owmnbBoK KnaccnubukaymoHHoro obulecTsa MOryT CRYXWUTb akTuyec-
KMe faHHbie O Mpu4uUHaXx 3afepXKaHus CYAOB MO OCHOBAHUSAM,
OTHOCAUWMWMCA K ero KOMMEeTeHLMMU, FMOoNny4YeHHbie MO pesynbTaTam
safiep)XaHnin cyfios rocyapcTB-y4acTHUKOB [1apuxKcKoro memopaHgy-
Ma rocyfapciBoM fopra.

B PC 6b6in nposefeH aHanns safepXXaHua cyqos, NoaHaas3opHelx PC,
3a nepuoq 1998 — 2001 rr. 37107 nepvog Obln B3AT B CBA3N G TEM, YTO
OTBETCTBEHHOCTL KRaccuuKaumoHHblXx obujecTs cTana BblAensTbCs
OTAENLHOW CTPOKOW MHCMEeKTopamu NopToBbIX BracTen, HaumHas ¢ 1998 .

[Mpu npoBegeHnn aHanu3a cocraenseTcs paboyas matpuua HAZID
Mo COBOKYMNHOGTU CTATUCTUKU 3a[eprXaHui CcyfoB M 4acToT TEX WAM
MHbIX HECOOTBETCTBUIA. AHanuay 6bino noaseprHyTo 209 3agepXaHui
cygos ¢ 504 npenTudunumpoBaHHbiMK HecooTseTcTBMAMK. [TpK onpe-
denednn yucna safepXxaHui cyos, nognexawmux aHanumsy, 1 Beinon-
HEeHWW OLeHOK paccmaTtpuBarmch TOMbKO 3afepXXaHus c BUAaMK
HECOOTBETCTBUIA CpefHel, BbLICOKON U UYpesBblManHOW CTeneHn onac-
HOCTH, oTHOCAWMUMKUCA K KomreTedyuu PC. Ipu aToM K 0COBEHHOCTAM
NpUMeHeHnss CTaTMCTMKK 3agepXxaHui cyfos crefgyeT OTHeECTM che-
Qylowmne nonoXexns:

4YUcro safepkaHuit cyfjos B Uerom He oTsevaeT uucny sadukcu-
poBaHHbLIX HEeCcoOTBeTCTBWA, Tak Kak OfHO CYgHO MoXeT ObiTh
3afiep)XXaHo Ha OCHOBAaHWK HECKONbKWX HEeCOOTBETCTBUN;

fipn 3afep)aHuuM Cy[OB B pPasfM4HblX NMopTax OAWHAKOBLIE He-
COOTBETCTBUS MHOrAa No-pasHoMy naeHTMdUYNpoBanMcb U Koauposa-
NMCb pasnMYHbIMK MHCREeKTopamMu NopTOBLIX BAACTEN (XapakTepHo Anst
1998 ~— 1999 rr.).

Bcrneactene atoro, npu onpefeneHnu 4acToThl TOTO WM MHOFO
HECOOTBETCTBUA paccMaTpuBaeTCs YCNoBHas BEPOATHOCTL!

bi=pin, ' (2)
pi=Nper/Nper, (3)
A =Nper/Nper, 4)

rae Nper — obliee UMCno 0TMEYEHHBIX HECOOTBETCTBUIt 3a PACYETHLIA Nepuog;
Npgg; — 4MCNO HECOOTBETCTBUM JAHHOrC BUAA (rpynnbt);
Nper — obijee uncno 3agepikaHuit 3a pacueTHbii nepuos.
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Ons paneHeillero aHarmMsa cocTaBnseTcs padovas maTpuua
npouegypel HAZID, npepcrasneHHan B Buge fnpumepa B Tabrnuue 3
(nonHas Tabnuya 3aHUMAET HECKONbKO CTPaHuy).

Ta6bnuya 3
Pa6ouan matpuya npoueaypel HAZID (npumep)
Ne Bufs HecooTBETCTBUA (Mo rpynnam) CreneHb YacroTa YpoBeHb
onacHocT!
2. |Cnacatenbttble cpegerea
2.1 |CnacaTernbHbli€ LWOMNKuY BBICOKas YMEepeHHOo 3
2.2 |PagroctaHuyus cnacatenbHoi WoNKK cpegHas pegko 5

Bcriegctene M3nOXEHHOTO, NpeAcTasnseTcs Gonee pauuoHars-
HbiM npuUMeHeHne ropmMynel (1) B HECKONBKO MHOM BiAE, 2 UMEHHO B
BUAE ONpefeneHWs BefM4MH YCNOBHOTO U MNpuUBefeHHOro pucka B
Buge:

1 M
R =Ti>=310€fpi, (5
R =R/Ns, (6)

rae M — uucno rpynn BUAcE HecooTBeTcTauA (GepeTca na Tabmmub 4),
Ng — uucno cyaoe, COCTOALMX NOA Ha[30poM PC B pacdeTHsIl Nepuog.

[lnst npoBeeHna Heo6XoauMbix pacyeTos 8 PC Gbina paspaboTaHa
cneuuanbHas Aporpamma, 4 Npu NpoBejeHuU camooleHkW 3a-
MOSHSIOTCA B NONHOM o6beMe Bce Tabnuubl.

OcHOBHbIe pe3ynibTaTkl pacdeTa no PC 3a 1998-2001 rr. npusefeHb!
B Tabrmue 4.

Tabnuya 4

Pe3ynuTaThbl pacueTHO! oljeHKu pucka yenyr PC B chepe Hap3opa
3a cygamy B aKcnnyatauuu

Mokasatens O6o3naveHus PacueTHbid Nepuog
1998 | 1999 | 2000 | 2001 {1998 — 2001
(cpeaHue)
Yncrio sagepKaHui (wT.) Nper 74 48 40 49 52
Uicno HecooTBeTCTBUN (WT.) Npere 150 | 103 | 116 | 135 126
Yenosubiit puck (%) IS 536| 48 | 37 | 34 8,0
MNpuBepeHHbIi pyucK R 428 10,451 0,40} 0,43 0,60
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O Tom, Kakoro ycnexa fobwnca PC B BOMpocax CHUWXeHusA
3ajlepXXaHnsa cyqoB Mo NpuuuMHam, OTHOCUMbIM K OTBETCTBEHHOCTM
PC, cengerenncisyet NpUBEAEHHAA HVUXXE gnarpamma.

3HaveHus oTHocuTENbHOro nokasaTens oteeTcTBeHHOCTH KO 8 Mapukckom
memopaHyMe Nno cocTosHUo Ha 31.12.2001 (%)

1 RS 3 4 5 6 7 8 9 10 Non-
IACS

‘@ 3navenvie ans KO B Cpeaee snadenme b pernove (22,7%)

MpusedeHHble faHHbie JOCTATOYHO HAarNAAHO CBUAETENbCIBYIOT O
TOM, 4TO!

BHegpeHne CMK u camooueHku B gestensHoctM PC B nocnegHue
rogbl fIPUBENO K CHWXEHWI0 pucka ownboK B ero [JeATeNbHOCTU U
cTabunmMsaumu Mx Ha [OCTATOMHO HW3KOM ypoeHe: ¢ 53,6% go 3,4 —
4,8%, a npuBegeHHoro pucka — ¢ 4,28 go 0,40 — 0,45;

npusBefeHHble B CTaThe MOJENY PAcYHeTOB MO3BOMAT OLHEHUBATH
pesyneTaTUBHOCTL 1 aDEKTMBHOCTL Npoyeccos okasaHus ycnyr PC, B
TOM 4ucfle CBA3aHHLIX C Bonpocamu 6e3onacHocTM MapenrnaBaHus,
4YENOBEYHECKON XN3HM, COXPAHHOCTU NEPEBO3UMLIX FPY30B U nNpefoT-
BpaleHuUss 3arpsasHeHsnst oKpyKaluwen opepfbl, C NpeAcTaBneHnem
pesynbTaTtos OUEHKU B YUCINOBOM BbipaXKeHuH;

HanM4yne pesynsTatos OUEHKW B YNCNOBOM BhipakeHuu nossonseT
cpaBHMBATL pe3ynLTaTMBHOCTL ¥ 3IPEPEKTUBHOCTE MeHegXMeHTa
KayectTBa Kak aHanoryyHeiX rnokasaTenew 3a pasnuuHbie nepuopb
BpPEMEeHM, TaK U Pa3fAMYHbIX MPOLECcCOB B OJHON U TOW XXe opraHusayun.
B cnyyae oueHk# pasfnnuHdbix opra’Hnsauuit No OBUHAKOBbLIM CXemMaM
pacyetoB (dopmynam v nporpaMmam) — MNo3BONAET CpaBHUBATL 3TH
opraHu3sauun mexxay cobol;
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HanMune pesyfnbTaToOB OL{EHKN B HNCITOBOM Bbipa)XKeHnu No3sofAaeT
Takxe CbOpMMpOBaTb npuopuTeTbl B BOMpOCaXx NOCTOAHHOI G coBep-
WEeHCTBOBAHNA MEeHeXKMeHTa Kayectsa B opranunsaguu.

Cnucok numepamypesl

{1, Pewetor H.A. JloknagHa V MexgyHapogHoM cemuHape no cyGeraHaapT-
HoMmy cygoxogcTey [/ Tesuck gokrapos V Mex/yHapogHoro cemuHapa no cy6cTan-
napTHomy cygoxogctey. — CM6, 2002,

2 Kowuin C.C. CamooleHka n ee ponb B passuTMi U COBEpUIEHCTBOBAHWK
MeHemkMeHTa Kadectea [/ COopHMK AOKMajos KoHepeHyu MexgyHapogHoro
npoekTa «CoaBesgne KavecTea 2001». — finTa, 2001.

3. PC. OTyeT 0 camooleHke gesterbHoctu PC 3a 2001 r.

4, PC. Mogosoi Texkudeckuin otyeT PG 3a 2001 1.
5. PaapaboTka RPOrpaMMHOrc obecnedeHns Ans aBTOMaTU3MpOBaHHOro pacierta

noKasaTerneil KayecTBa CMCTeMbl MeHemKMeHTa Kavectsa Poccuiickoro Peructpa.
Matepuank! Hay$HO-UCCNejoBaTeNbeKoit paboThl. — cfle, 2002,
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MpoyHOCTL KOPNYCOB CyAOB 1 MyIaBY4UX COOPYXKEHU

YK 629.12:539.4:003.12

I'.B. Boiiyos

BEPOATHOCTHO-3KOHOMMNYECKOE OBOCHOBAHME
ONTUMAINBbHbBIX 3AMNACOB NPEREJNIbHON
NPOYHOCTU KOPIMYCHbIX KOHCTPYKLIMA

1. MepcnekTMBbLl COBEPLWIEHCTBOBAHUA TpeboBaHuii K MPOYHOCTH
KOHCTPYKUM KOPNYCOB NPOEKTUPYEMbIX U 3KCMMYyaTHPYIoWMXCA CydoB
CBA3aHb! C PA3BMTUEM ¥ LIMPOKMAM BHeApeHWeM B NPaKTMKY NpoeK™-
poBaHVA U pacdyeTa (U3MYECKU COAepIKATEfbHbIX KpUTepueB Mpe-
/:\e‘an\oﬁ ¥ YCTanoCTHO NPOYHOCTH KOPMYCHbLIX KOHCTRYKUui [1].

Ecrm sTopoil Npo6neme B nocnefHee BpemMs yaenanock fJoGTatodHo
6ornbwoe BHMMAaHWE, U COOTBETCTBYIOUME pesyrnbTaThl BOWSMM B Npo-
rpaMMHble KOMMMeKcbl BeAyWwnx knaccucmkayuoHHbiX obujects, TO
npobnema oueHkK n cbecnedyeHus HeobxoQMmon 6e3onacHocT™M Kopnyc-
HblX KOHCTPYKUMA NpU 3KCTpemanbsHblX CUIMOBbIX BO3feicTBMAX, B
OCHOBHOM, OCTaeTcs B CTajuu WCCrnepoBaTefibCkuxX npopaboTok U
MHTEHCMBHOrO 00CYXXAeHnst B TexXHu4yeckon nutepatype. [poextHasn xe
npakmka obecnedeHns aKcTpemansHol NPoYHOCTU Noka 6asupyeTtcs Ha
pacyeTax 1 HOPMUPOBAHUM HaNpPSAXKEHUA B YNPYron cTagin HarpyxxeHus
KOHCTPYKLMK, XOTS YXKe UMEIOTCA OTAESbHbLIe WCKMYeHUs, Hanpumep,
npyU pernameHTayuum neaoBoi npousocm [2], yuuTsiBalowe# pesepsbl
nnacm4eckoro fetpopMypoBaHna Matepuana KOHCTPYKUUWHA.

B ToXe BpeMsA, o4eBnAHO 1 NOATBEPXAAETCA 3KCTEepUMeHTanbHO,
4TO pacyeTbl B ynpyrod craguu AedOpMUpOBaHUA KOHCTPYKUMWHA He
MO3BONSIOT OUEHMBATL M YUMTbIBATE peanbHbie 3anackl KX Hecyljeh
cnocobHocT, obecneynsaemMon nnacTMvecKoh ctaguen pedopmupo-
BaHWA BNNOTb A0 OCTATOYHbIX NpornboB, AONYyCcKaeMbiXx HOpMATUBaMM
AedexTaunmn KOHCTPYKLUU#A.
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Cyl|ecTBEHHO, YTO NS pasinyHbiX TUMNOB KOHCTPYKLMA 3TU [OMOSHU-
TenbHble 3anackl PasiMuHbl, YTO CBUAETENLCTBYET O HEefOCTATOYHOW
06LEKTUBHOCTA OLEHKN WX OKCTPEeMAarkHOW MPOYHOCTM MO yrpyrow
cTam aebopMupoBaHns. 3HaunTensHo Gorblie COOTBETCTBYIOT YKasaH- -
HOl 3afjaue MeTogsl pacyeTa, MHTerpankHo yuuTsBaioLMe 3T pesepssbl.

JnA XecTkux 6anouHblX KOHCTPYKLUMA, B YACTHOCTH, 34€Ck MOryT
6blTh UCMONL30BAHB! PACHETHbLIE 3aBUCUMOCTH, OCHOBAHHbIE Ha Teopuu
npeaernbHbIX COCTOSHUI MNpYU XKECTKO-NnacTyieckon upaeanuaauum
anarpamm gedopMupoBaHus maTepuana.

B Honee oBWMX crnyvasx BOSMOXHO TakXe NnpumeHeHue pacyet-
HbiX CXeM MeTofla KOHe4HbiX 3neMeHToB (MK3), yuuThiBaOWMX
nnacTMyeckylo craguio AedopMUpOoBaHUA KOHCTPYKTUBHbLIX 3IeMeH-
ToB. B uenom, pacyeTHas oleHKa fipefeNbHOA Harpysku KOHCTPYKUUN
Q. C vcrnonb3oBaHWeM YyKasaHHbIX CoCOG0B MPUHUMNMAaNLHLIX 3a-
TPYAHEHWA He Bbl3blBAET.

O6Ljan cxema pernameHTaUyy NpoYHoCcT KOHCTPYKUMKH Ha AerCT-
BUE 3KCTPeMalnbHblX PaCcHeTHbiX HArpysoK, MCXofs M3 KpuTepus
npegensHoi NPOYHOCTH, BKAIOUAET YCTAHOBNEHUE pacde THelX BeMMiMH
3TUX Harpysok Qﬂ,ax 1 HasHavyeHne KoahduuMeHTOB 3anaca npe-
AenbHon npovHocT K

K= Qu/Qfax- (1.1)

Mepeasn 3afjaya cBA3AHA C NEPEXOofoM OT 06bIYHO 3aHVIKEHHbIX B
TpebosaHUAX NpaBui KNacocuUKaunoHHbIX obujecTs BENUYKMH nepe-
MEHHbIX (BOMHOBbIX) COCTABNAOWMX HArpy3ok Qy ¢ AONTOBPEMEHHON
BEpOATHOCTHOH obecneyeHHoCTLIo P~10~° po npakmMuecku aKcTpe-
ManbHbLIX ¢ o6ecniedenHocTbio P~ 1078, Hanbonee npocto a1a sapada
pewiaeTcA NPy BO3MOXXHOCTY annpoKcumauuu [ofiroBpeMeHHbIX pac-
NnpefeneHuii BOMHOBLIX Harpysok pacnpegeneHuem Be#Gynna. lpu
ero MCMoNb30BaHWK CBA3b HArPY30K YyKasaHHo# obecredeHHOCTH
onpefensieTcs cnegyowinm obpasoM:

— 1/k

Qu(—8)=(8/5)"Qu(—5), (1.2)

roe k — nokasaTtenb CTerNeHu yKasaHHOW annpoKcuMauum AoSrospemeHHoro pac-
ripegenenns.

Mepcriek™BbI 06LEro YTOMHEHUA peleHna 3Toh safjauu npeg-
CTABIMSIOT CamocTosITenbHYI0 nNpobnemy, KoTopas 3feck He paccMa-
TpUBAETCS.
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Janee ocHoBHOE BHUMaHuWe ygenseTcs obcyxaeHnio u paspaboTke
npefnoXXeHuit o o60CHOBAHMIO ONTUMANBHOrO Bhi6opa KoadduumneH-
ToB K, Npy ycTaHOBNEeHHOM nopsfgKke oOfnpefjeneHna KOMIOHEHTOB
npasoil yactu 3aBucumocTu (1.1).

Onmmunszayusa TpeboBaHmii K pasmepam 4 NPoOYHOCTH KOPrycoB
CYHOB ¥ CBA3AHHLIX C HEM acnekToB UX 6Ee30MacHOCTM UCTOpUYECKU
pasBMBanoch No ABYM AONOMHAWMM Apyr Apyra HanpasneHusM.
Mepsblit cnocob, pacyeTHbIH, 3aKovarncs B NOCTOAHHO pasBu-
BalOW|EACH cuCTEeME pacvyeTHbIX TpebosaHUA K KOPAYCHbIM KOHCTPYK-
UMAM, OCHOBbIBAOWENCA Ha onpefensieMsiX C TOW WK MHOM
[OCTOBEPHOCTLI0 Harpyskax, pacuyetax peakuuih Ha 3T Harpysku
(Hanps>keHun U pedopmauuit), a TakXe BBeJeHWW OorpaHuyeHun
HanpsXXeHHo-4epopMUpoBaHHOrO GCOCTOSHUA KOPMYCHbIX KOHCTPYK-
UMiA. BTopoil, no cywecTBy, MpUOpUTETHLIA cNocob onTMMU3aynn
TpeboBaHUi K pasmepam W NPOYHOCTU KOPMYCHBLIX KOHCTPYKUMAA —
SMMNUPUYECKNUA, OCHOBLIBANCA Ha SKCTPaNonauuM onkiTa fpoeKTH-
poBaHUA W IKCNSyaTayun CY[OB NPEXHEeN OCTPONKKW, OTPAXEHHOTr o
B npasunax KnaccudukaumoHHblX oBUiecTs, Ha NPOeKTMpoBaHne HOBLIX
cyfos. Npy o4eBUAHbLIX AOCTOMHCTBAX ATOT NMOAXOMA UMEET onpefeneH-
Hble HefocTaTKM W orpaHudeHua. B 4actHocT™, 3aTpygHUTEnbHO
HenocpedcTBEHHO 3KCTPANoNMpPoBaTL NPEXHNUNA OfibiT MPOeK TPpOBaHNA
1 aKcnnyartayuy Ha NPUHUNNWAaNLEHO HOBLI@ KOHCTPYKTMBHbIE pellieHusa
M apxXuTeKTypHble Tunbl cyAoB. TpyaHO TakXe OUeHUBAaTb Takum
06pasoM BO3MOXHOE HanMdue K3BbiTOYHbLIX 3anacoB APOYHOCTH NPU
NpUMeHeHnn gencTaylownx TpeboBannii K KOHCTPYKUMAM,

ArnbTepHaTUBHbLIR, XOTS M HebeccnopHsin cnocob ontumusayun
TpeboBaHUA K 3KCTPEMaribHOW APOYHOCTH KOHCTPYKLUMA MOXET OblTh
OCHOBaH Ha MpUBRNEYEHWM K pelleHWtio 3Tol 3afayuu MeTodornoruu
aHanuaa u HasHa4deHus LONYCTUMbIX, 3KOHOMMWUYECKW onpasBfaHHbIX
pPUCKOB HapyilleHus npeAenbHOR MPOYHOCTH KOHCTPYKUWA.

OcCHOBHbIE TIPUHUUMBI 3TOrO NOAX0oAa, OTAEMbHLIE acneKkTbli KoTo-
poro o6cyxgarmce paHee [3 — 5], moryT 6biTe BKpate ceefgeHbl K
cnefyiowemy.

2. TofoBOi 3KOHOMUYECKKA apheKT OT aKCcnAyaTaymn rpysosoro
cyaHa MoxeT 6biTh YNPOWEeHHO npeacTasned cnefylowjum obpasom:

Je S, Je

O51=91[ X unei+ Z pl—2 P1i{np)Cai 2.1)
i=1 i=jo+17 i=1

rqe 3y — rogosoi adiheKT oT skcnnyaTayuu cyngHa 6es yvera pacxogoe, oSycnos-

MEHHbiX 3KOHOMUYECKMMU [10CHeACTBUAMU BO3MOXHBIX HapyweHun npe-
[enbHOM NPOMHOCTY KOHCTPYKLMI, BXOASALMX B COCTaB CY/fOBOro KOpryca;
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Jij — OTHOGHTeNbHasi [OAs GTOMMOGTM /-Off KOHCTPYKUuM B cocrase obijei
GTOUMOGTU U3TOTOBIIEHUA KOPRYca CyaHa;

Jo — YNCNO KOHCTPYKLMA (KOHCTPYKMBHBIX GIOKOB), NPOYHOCTHEIE NapameTph
KOTOPbIX YCTAHABIMBAOTCS YCIIOBUAMM BOCMPUATUR SKCTPEeMalibHbIX BOf-
HOBbBIX HarpysoK;

So—jfe+ 1 ——4MCNO OCTaNbHbLIX KOHCTPYKLMM, NapaMeTpbi KOTOphiX He onpefensioTcs

9TUMU TPebOoBaHUAMM,
=1

UMei S Hi — [JONS OTHOCMTENBHOFO CHUMEHNA 3KOHOMUHECKOoro adihekTa OT IKonnya-
TaUMM CYOHA NPOMOPUMOHANBHO Mol 13-33 BOIMOXHOTO YBEfIMYEHUR
MACChbl ~O KOHCTPYKLMM MO OTHOLUEHWID K €e onTumancHol B paccMa-
TpMBaeMOoN fOCTAHOBKE BENMYUHE, Heobxoaumoin gnsa obecneveHus npe-
[efNbHOMN NPOYHOCTU KOHCTPYKLMY,
Pyi(nu) —rogoean BepoSTHOCTs HapYLLIEHUA NpefelibHoM NPoYHOCTH -0 KOHCTPYK-
Uu¥ B 3@BUCUMOCTN OT €€ OTHOCUTENbHOW (MO OTHOLIeHUKD K OTbiCKUBae-
MOMY ONTUMYMY) MeTasfIoeMKOCTH, ornpejensieMol napameTpom Nuiz1;
Cgi — CpPegHss «lieHa» NpaAMbIX W KOCBEHHBIX MOCNEACTBMI HapylueHus fipe-
OenbROoR NPOYHOCTU KOHCTPYKLWIA.

BenmunHy Pqf{n,) cornacHo pesyrnbeTatam aHanusa [4] moxHo
NpencTaBUTs B BUAE!

1
P1i(m/) el (2.2)
el
roe my= ﬁﬁ;é,Q) ;

P1{1) — BepodATHOCTL HapYWEeHUA NMPOYHOCTK KOHCTPYKLUUM MpU ee OfTuMaribHbiX
napameTpax {3anacax npegentHoi NPoYHOCTH),

P,{Q) — u3meHeHune 3TON BEPOSTHOCTV NPU CTHOCWTENLHOM U3MEHEeHNU Xapaktep-
HOTO MapameTpa NPOYHOCTH KOHCTPYKLMN NPONOpUMOHATEHO BermumHe Q;

Q;
n,-=‘-—' — XapaKTepuayeT cTerneHb OTHOCMTESIbHOTO BSMAHUA naMeHeHus napaMeTpa
i wertannoemkocTi KOHCTRYKLWM T),; Ha M3MeHeHue ee rpefeflbHoi poy-
HOCTU NponopuuoHansHo Q;

3HaueHusa M ANA pasfMuHbiX KOHCTPYKUWMA 4 Kopryca B Uernom
HaxoQsaTcs B guanasoHe M1 — 2.

CornacHo pesynbTatam ananusa [4] semmunna my; onpegensercs
ypaBHeHUeM:

m,= 2,3?,]9('77}”'”/6‘1,‘), (23)
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peleHnst KOTOPOro nNpu My;=2 ¢ AOCTATOMHOM TOYHOCTbIO Y/OB-
neTBopsIOT 3ABUCUMOCTH!

== = 1,25
mm=[2115‘9("icdi)+2,7](kf)1’”—m : (2.4)

= _ Cai Z_ ki
rae Ca=g.c, K=T-108/a.4

Benbynna acMMNTOTMYECKOW 4acTW [jOfifOBPEMEHHOrQ pacfipejeneHns
BEPOATHOGTU NepeMeHHOol COCTaBMAIOLIed HarpysKu,

Q% — pacuyeTHas BeMMUMHA CTATUHECKOM COCTABMAOLLEHA HArPYIKU HA KOHCTPYK-
yuio;

Qui — npefensHas Harpyska KORCTPYKLuK,

Kr=Ty/T5 — OTHOWEHUE pAaCYETHOrO CPOKa ISKCAMyaTauun KOHCTPYKLUMU K CPOKY

3IKOHOMWUYECKON OKYnaeMocTn CToMMOocCTi cyaHa [6];

Csi — CTOMMOCTb 37 OTOBNEHU St KOHGTPYKLMH.

k,- — [lOKa3satenk creneHu aninpokcumayum 3akoHom

Cesisb MeXAy napameTpamu T 1 7], MOXET 6biTb YcTaHOBIiEHa
ANst rPY30BBIX CYZAOB M3 NpeqrionoXXeHus, YTo BefiMumHa 34 nponop-
UMoHanbHa Macce Mepeso3UMOro rpysa, a ee usmeHeHune AG; npu
U3MEHBHUN MacC KOHCTPpyKUuA kKopnyca AGg nofuvMHAeTcs YCroBuio
AG= —AG,.

Tor ga:

_ A
MNoi= —g(ﬂm—1)~n—ﬁy (2.5)

rae v=Gy/G npu Moi U Ty, BIM3KUX K 8anHULE;
Gs — Macca Kopnyca;
G; — macca rpysa.

dOs;
W3 ycnosnA sKcTpeMyma o

=0 npu mg—1 C yueTom BblpaxeHus
3i

(2.2) M QpYrux NpuBefeHHbIX 3aBNCUMOCTENR «OnTUMansHas» BennurHa
BEPOATHOCTU MOBPEXEHWST KOHCTPYKLMK 32 BECL CPOK 3KCNIyaTaluu
cyaHa cocTasnser

P,’TO — TdP?i= KTKCV(CS/' Cdi) ~ (26)

M ~muniCa

rge Kc — OTHOLWEHNE CTOMMOCTU CygHa K CTOMMOCTU Kophyca.

MpuHATo B riepsom npubnmxeHnn Koy 1.
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KoadpbulMeHT 3anaca npejensHoR NPOYHOCTH KOHCTPYKUMA co-
rnacHo sasicumoctn (1.1) Ha nNpakTMke MoXeT ObiTe NpefdcTasried B
cnegywolem suje:

min
K= g 2.7
r Qs+Qwax’ ! ( )

rge QUM —muHMManbHas BefMuMHAa NpeferbHOA Harpysku pPaccMaTtpuBaeMOR KOH-
CTPYKUMK C ydeToM HaubGornee HebnaronpusiTHoro codevaHus daxTopos,
NPUBOASILMX K CHUIXKEHWIO ee HEecylje# crnocoOHOCTN (M3HOC KOHCTpYyK-
LMOHHBIX CBA3ER, BIMSHWE OONOMHUTENbHBIX HarpysoK, TexHonoruyeckue

chakTopbl U T.4.);
QeE~ 9 Haubonblias BEMUYNHA PACHETHON CTATUHECKON COCTAaBNAIOLWEN HarpysKky;
Qe 9 _ naubonbiuan BeMMuKHA NepeMEHHO COCTaB o el HarpyaKky, NpuHuMae-

' Mas B pacyeTe.

3. Kak crnegyet u3 BblpaXenua (2.7), onpegeneHue pacyeTHOM
BenMYUHLI KoadhdunymeHTa sanaca npeeneHoN NPpOYHOCTY NpedcTasn-
AeT coboii camocTOsTENbHYylo 3ajadvy, pelledHue KoTopoi Tpebyer
nMpUBNEYEHUA 4N BCEX KOMMOHEHTOB 3TOr 0 BbipaXXeHWs BEepOosTHOCT-
HbIX NpeacTasneHuit. Takoe peweHune 6blNc NONYyYEHO C UCMONbL30BA-
HUEeM CTaTUCTUHYECKON Mofdenu, onucaHHol B cTateke [7]. CornacHo ato#
mogemm (puc. 1) gonrospemeHHoe pacrnipefgeneHue Harpysku Q,, (ero
acCMMMNTOTUYECKOW 06nacM)®, kKak u Bbilwle, npegnonaraeTca CoOOT-
BETCTBYIOWMM 3aKoHY Beibynna.

PQ)
P{Qs)

Prl(QWF)n /

e Qe (@ @, T Q

£ [F

Puc. 1
CTaTMCTM4ECKas MOAEb BOMHOBLIX HATPY30K U NpefenbHoM NpOYHOCTM KOHCTPYKLUA

* 3fech U Janee UHAEKChl | Npu COCTaBNSIOMX BIpaXerus (2.7) onycKaloTcs.
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BeposTtHOCTHOE pacnpefderieHyie 3Ha4yeHu npedenbHoW Harpysku
Q, oTHOCUTENLHO ee cpefHero 3HayeHus Q, ripegnonaraeTca cooT-
BETCTBYIOWVM HOPMarbHOMY 3aK0oHY € KO3 MDULMEHTOM N3MEHUMBOCTH
(oTHOWeHMeM cTanaapTa K cpegHemy) 8.

Tak)xe npegrnonaraeTcsl HOpManbHO pacnpefeneHHoi cratm4vec-
Kas cocraBnaowas Harpysku Qg CO cpefHUM 3Havesuem Q: v
KO3 HUUNEHTOM N3MEHYUBOCTY dg.

MaTtemamyeckas opMyrMpoBKa 3afadu, BbliTeKalowana u3 aToi
MOZenu, C Y4eTOM M3N0XEHHOro BbiWe CBOAMTCA K OrpefeneHuio
BEPOSITHOCTV HapylleHus npeAenbHON NPOYHOCTU KOHCTPYKUUM CO-
rnacHo BbipaXXeHuo:

PIG=Q,— (QF™)n— Qs <0]< P, (3.1)

rae (QP®)n yacenetsopsier ycnoeuio Pl(QR™)]~ NrP(Quw);
Pn{ ] — pacnpegeneHue aKcTpeMansHol BefMuMHbI BOJHOBOM HAarpys3ku 3a pac-
CMaTpUBaeMbIil Nepuog 3KCryaTaynu cyaHa, Bo BPEMs KOTOpOro paccum-
ThiBaeMasn KOHGTP YKLNS UCTbiThiBaeT Ny BOSIHOBBIX HarpyXeHui;
P(Q,) — ponrospeMeHHoe pacnpegenedne sHavyeHnit Q.

PeweHne cdopMmyrmpoBaHHoit 3aaaun [7] nossonuno nonyuntb
criefylotlee Bbipa)KeHue ycrnoBua obecriedeHus npedensHoi MpoyHocT:

YsQs+ YwQu <70 Qs (3.2)
Q

s 83;

Q.

.

rae Ys= 1+—;—lnNT

iglP™|

=1 4=

w=1 g,
R Q..
yu—1+ 5 InNTQ;VSL,,

BeminHa Q:V HaxcauTCca N3 yCrnoBus:
P(Qi)=1/N7. (3.3)

BoipaxeHue (3.1) nonesHo npusectn K TpaAuyUoHHOR dopme
obiero koadhbuymneHTa 3anaca npefenbHoi NPOYHOCTY, aHanoru4Ho-
ro BblpaxkeHuo (2.7). Mpu 3ToM cpefHee 3HavyeHWe CTATUYECKOH
coCTaBnsiowWelt Harpysku Qs yenecoobpasHo 3aMeHNTs NPaKTUYecKU
Hanbornbluel ero BennMYMHON:

Q= QT =(1+254)Q;. (3.4)
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Tor pa:
_ QLnin _ X
Qa1 Q, (1+25)Y+1’
rae X=Q, /Qu;

Y=Q;/Qy -
BenmuMHbEl X1 Y onpefensioTcs U3 ycrioBus paseHcTea BeposiTHoCTM P’ cornacho eelpa-
Xenuio (2.6) ee BermMumMHe B KoadihuLmerTe v, pPeLleHua Boipaxenus (3.2).

K-

(3.5)

PelleHue Nony4aeMoro TakiuM o6pai3oM ypaBHEHWA OCyUW|ecTBNA-
@TCA YNCNEHHO NpYU BapbUpPOBAHUN COOTHOWEHWUA X 1 Y AnsA 3agaHHbIX

3Ha4yeHn napameTpos HK% =nCgy 85 ¥ 5, MNpn 3TOM B BbipaXKEHUM
S
. S 0/Q, =1 Qs
anda napameTpa T=1QE/Q,] cooTHoweHue Q5/Qy Y, Qu

3HaueHns v, ANA ynomsiHytoro peuenuns [7], nonyyeHHoro
NPUMEHUTENLHO K 3KCMOHeHUWansHomy Buay pacnpegenedns P(Q,)
(npu cTeneHHoM napameTpe pacnpefeneHns Beinbynna k= 1), yqobro
ofipefensATs COrnacHo 3aBUCUMOCTH!

Bu=X— Y= In Nydl2, (3.6)
roe dk=q/X2(_f,+ Y252 .

B 6onee obujem cnyvae npu k# 1 Bermunda P npumeHuTensHo K
ycnoBuio (3.1) MOXeT HaXoANUTLCS Ha OCHOBaHWK 3aBMCUMOCTH!

pro= 1 T expl(1 — ) — X=X 10y (3.7)
W N 52 19X, :
rge aN= InNz,
X= X— YL
x= Qu/Qu.

PV YNCAEHHOM MHTEr pupoBaHWuK 3aBncuMocTh (3.7) MOXKHO orpa-
HUYNBATLCA BEPXHUM NPEfernom UHTErpUpoBaHNUs Xmax < 5.

4, Ha puc. 2, puc. 3 npuBefjeHbl oTAenbHble pesyneTate! onpefe-
neHust 1o onucaHHOoW cxeme Koad@UUUEHTOB sanaca npefenbHon
NPOYHOCTH KOPMYCHBIX KOHGTP YKLiWHA.

B kavecTse pacueTHON MOLENM paccMaTpMBAEMblX KOHCTPYKLMA U
YCNOBUI UX Harpy>KEHUs MOXET paceMaTpuBaTthca Mobasi KOHCTPYKUMS
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1.8

1,77

1.6

1,51

NN, ZE
7 L
.\ 1o . ““‘ "

1,2+ ’5 . a“

e
11 __.“ k=10
1,0 T T 1 T T

0 05 1,0 1,5 2,0 2,5 Y=Q;/Q§v
Puc. 2

B enuuMHbl ONTUMAsbHBIX 3HAYSHU KoadhdUUUEHTOR 3anaca NpejensHoi NpeYHoCTH:

| — npu BEPOATHOCTHON AONTOBPEeMeHHOok obecredeHHoCTH nepeMeHHon cacTas-

nsiowen pacyeTHoN Harpysku P(Q;,,)=10”7'8;

Il — Apyu noHuKeHHbiX 3HaveHAX Q< Qu, cooTeeTeTBylOUMX P(Q,)=10"5

— MpHU napameTpe GIS_C_JHOMM‘IGCKOVI OTBETCTBEHHOGT NocneAcTBnit

HapylieHna npegensHon npoudoctn IgnCy=0,7;

s amm s = [IDU NapameTpe 3KOHOMMUYECKON OTBETCTBEHHOCTU focneacTeumn

HapyleHus npegensHon npoyHocmm IgnCy=1,7
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K.

Y=02 Y=0,5 Y=1,0
Kf Kf
1,6- I 1'6__
.\.
1,54 ~ 1,5
\.—/ !
1,4 1,4 : 1,47
1,3 137 ~ 1,8 T e
1,2+ i 124, 124 0
= S~
- - » — - o4 -
1,1 11 11 ~.
T T A T 1] L) 1 ¥
01 02 03 04 & 01 G2 03 04 & 01 02 03 3§
Puc. 3

3nauetns K, B 3aBMCMMOCTY OT NapameTpa CTATMCTUYECKO! M3MEHYMBOCTU CTaTMHECKON
cocTaBfsoLel Harpysku 8s U ee OTHOCUTENbHON BeMHUHL,
xapakTepusyemon napametpom Y
| — npv NoHMXeHHBIX 3HadYenuax P(Qu)= 10~5;
Il — pu [ONTOBPEMEHHOR BEPOSTHOCTHOM obecriedennocTn P(Qy) = 10775
NPYU HEOrPaHU4EHHOM HOPMATILHOM pacripeferieHun CTaTMyecKon

Harpysku Qs;

e+« = TIpU yCEYEHHOM pacnpegeneHimn Qs anaueHusmu QI = Qy(1+28;)
cornacHo puc. 4, _

pacueTsl BbINOMNHAMGE Npu 3HaveHuax NCqy=20

KOpryca CyfHa, HaxoAAWascs B YCNOBUSIX MOMNEPEeUHOro HarpyXeHus c
yyeToM ee MPOJONbHOrO HAarpyKeHus B cocTaBe Kopflyca CyphHa,
OKasbiBawlllero BIMsHUE Ha BermuuHy Q,, a TakXe Kopayc cygHa B
nerioMm. TpuBefdeHHble Ha puc. 2, puc. 3 pesyrbTatsl NOMyveHsl npu
TMMNOBbLIX 3HAYSHUAX NapaMeTpPoB paccMaTpUBaeMon pacqyeTHON MOJern.

Mapametp Kk wsmeHsanca B guanasoHe k=1,0 — 1,5, B ocHoBHOM,
oxBaThiBalowem Haubonee WHTEPEcHbLI WHTEPBAN 3HauyeHuhd JToro
napameTpa C Y4eTOM TOro, 4TO AN aCUMMTOTUYECKUX obnacteh
pacnpeferieHMa [OMTOBPEMEHHbIX BOSHOBBIX HArpysok, onpeje-
NAWWX 3KCTPEMANbHbIE HArpysky, xapakTepHa TEeHAeHUMs K yBe-
NMYEHKUI0 YKa3aHHOro NapameTpa Mo CPaBHEeHWIo C ero 3HaYeHUsMMU,
MPUHAMAaEMbiMY, Hanpumep, MpWU aHanuae YCcTAnocTHOA NPOYHOCTH
KOHCTPYKLUA.

KoaduuneHT nameHumsocTM 3, nomarancs pasHbim 8,=0,05.
3HauyeHUs 3 Bapbuposanics B8 aanasoHe d3=0,1 — 0,5.
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MNpounssefeHne napameTpos nCyq M3MEHANOCH B AWanasoHe
nCy=C=5 — 50. MuHMManbHbIE U3 3TUX 3HAYESHUN, B OCHOBHOM,
OpPAEHTUPOBOYHO COOTBETCTBYIOT KOHCTPYKLMAM, obecneuvsaiowjum
MECTHYIO NMPOYHOCTb KOpnyca, MakcumanbHble — BRAM3KK K YCRoBUAM
HapyweHna npeJenbHON MPOYHOCTY KOPMYCOB CYAOB C 3KOMNOrM4ECKK
onacHbIM Fpy3oM (TaHKepsl).

PeaynbTaTbl Mony4veHsl NPUMEHMTENBHO K OBYM BapuaHTam Bbi-
6opa CTATUCTUYECKOrO YPOBHA BOMHOBbLIX pACYETHbIX HArPY3OK.

B nepsom cnydyae BOJHOBLIE Harpysku4 COOTBETCTBYIOT OIS O-
BpEMEHHOI BEepOATHOCTM (0BecneveHHocTH) P=10""% yto 6mmsko K
YPOBHIO BEPOATHOCTW IKCTPEMasfibHbiX HArpysok 3a Becb CPOK
aKcnnyartayun cygHa.

BTopo#i cny4aih oTHOGUTCA K obecneveHHnocTd P=107° uto
COOTBETCTBYET COBPEMEHHOMY MOPALKY pernameHTauuu aTx Harpy-
30K B Npasunax knaccupukaymoHHbIX o6UecTB.

lMpu BbINONHEHWK PACHETOB OLEHWBANOCH TaKXe BAUsHWE (dak-
TMMECKOW OorpaHu4eHHOCTU (ycedeHHocTW) pacnpegenenunit Qg B 06-
NACTV UX MaKcumanbHbiX sHauenun QI QT (puc. 4).

A
P(Qs)

0 Q: Qs
: max = Qu( 1+ 285)

Puc. 4
TunoTeTMuecKoe pacnpefieriehne BePOATHOCTH CTaTM4ecKol cocTaBsioweih Harpyskn Qg
1 — HeorpaHuyeHHoe; 2 — rpegnonaraemMoe orpaHuyeHne B o65acT 60bwnx
snavenun Qg Npy ouyeHKe pacyeTHs!X BermMyuH K,
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AHAnNM3 MONYyYeHHbIX PEsyNnbTATOB PACHETHOro onpeaeneHusa on-
TUMAanbHBIX 3Ha4YeHUH KO3 PUUMEHTOB 3anaca npeAenbHON NPoYHoCc-
TV KOHCTPYKLM NoKasar BO3MOXXHOCTb UX MPUOIIMKEHHOTO ONUCAHNA
¢ NoMouWkIo credgylowei annpoKcHMaLMOoHHO! 3aBKCUMOCTL:

K.=B1B2P3Pa, (4.1)
roe  Pi— cneayiolwme dyHKLUUM BapbUPOBABLUMXCS NapameTpos:

B4 =;5—,%§ (1-0,22k°2Y+0,11k"2Y?);

By=1+0(C—1), rae 0-21133 (1 —i}—?v), T=lgnCy

Y4281 . _191/Py.
: Y(1+253)+63J“’QW H/W="g Ny

243
Ba=1—~(1-0,08./7 \/)05(11 Y)] .

MepBbil PYHKUNOHANBHBIK MHOXUTENL OfpeAenseT 3aBMCUMOCTb
KoaduLMeHToB 3anaca OT fnapameTpa CTaTU4HOCTU pacHeTHOW
Harpyskn Y. Bropo# ~— yuuTblBAET BMMAHWE OTHOCUTENbHOW 3KOHO-
MUYECKON OTBETCTBEHHOCTM MOCNeACTBUi HapyweHuAa npefensHon
NPOYHOGTU KOHCTPYKUMA., TpeTtuil MHOXUTENb OoTpaxaeT BIMsAHUE Ha
pacyeTHble 3HaYeHUs KoaddpuunenTa sanaca — CHNIKEHUA NepemeH-
HOM cocTaBRApUle pacyeTHOR Harpysku Q, MO cpasHeHWw ¢
maTeMaTMYecKUM OXWAaHMEeM ee IKCTPeMaribHOro 3HavyeHus 3a Beck
Mepuop 3KcnnyaTauuy KOHCTPYKuUuu. HeTsepThid — oleHnBaeT BAnA-
HMEe CTATMCTMHECKON M3MEHUYMBOCTU CTATUHECKOW Harpysku B npegno-
NOXEBHUN, YTO pesynbTaThi 6MM3KKM K MPOMEXYTOUHLIM, MOKA3AHHbLIM
Ha pUc. 3 CNNOWHLIMU U NYHKTUPHBIMU KPUBLIMA.

AnnpoKcumalmoHHas 3asucumocts (4.1) obecneunBaeTt npuemne-
mble (¢ TouHocTeio A0 3 — 5%) pesynbTaTel B fuManasdoHe 3HaueHui
napameTpos Y< 1,3 Ans nepBbix TpeX COMHOXNTenNel. [inA 1eTsepToro
npu Y<1 1 8:<0,14+0,5(1,1—Y). NMpu 3:<0,1 B ykasaHHom guana-
30He Y B4~1 Mpu sHauweHusax Y u ds, nNpesbliaowmnx ykasaHHbie
OrpaHuyeHns, BIWSHUE CTATMCTUHECKUX ocoBeHHocTel pacnpepene-
HUA CTATUYECKOW COCTaBNAIOWENR HArpysku Ha KoadhpuUmeHT 3anaca
npegensHof MPOYHOCTU KOHCTPYKUMA HYXAAeTCA B GCNelnansHom
aHanuse.
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3aknoyeHne

BbiNOMHEHHbIA aHarnvMa onTManbHbiX 3HaveHuin KoadpunuyneHToB
3anaca npegencHoR NPOYHOCTU KOHCTPYKLUA, OCHOBAHMHLIA Ha KOH-
uenuymMn 3KoHOMMYECcKW OnpasAaHHOro pucka, nokasan cnegyotjee.

1. 3HayYeHUA 3TUX NapaMeTpoB HaXOQATCA B [OBOMbHO CrOXHON
38BHCUMOCTM OT COOTHOWEHMUA CTATUHECKON (MOCTOAHHON) U MepemeH-
HOW cocTaBnsAlOWeR Harpysku, xapakTepusyemoro napameTtpom
Y=Q¢/Qy. YMeHblleHMe 3TOro cooTHowenns npu Y<1 npusognT K
ysenuMueHnio sHadenuin K, OToMy [AononHuTensHO cnocobecisyer
Tak)Xe NPUHATOE B NpakTuKe fnpasun KnaccudunkaluoHHbiX obujecTs
CHUXeHne pacyeTHblX BenmuuH @, No CpaBHEHW C Q,, OTcyTcTBUE
npu atoM ydyeta HeoOXOAMMOCT/ COOTBETCTBYIOWEro nosbilleHuns
KO MUUMEHTOB 3anaca NPOYHOCTY (CHMXEHUS fonycKaeMmblX Hanps-
KeHun) B onpefeneHHo Mepe o6bACHSAET U3BECTHYIO TeHASHUMIO K
NoBbLILIEHHO) NOBpEeX4AaemMocT GOPTOBLIX AepeKpbl Tt CYyAoB.

2. 3HaveHnsi K, HaxofATcsa B o4eByMAHOW 3aBUCMMOCTK OT 3KOHO-
MUYECKMX NOCNeACTBUA peanusalun pucka HapylleHus npegensHon
MPO4HOCTN KOHCTPYKUuA. 3T0 B Hanbosblued mepe NpoaBRAeTcs Ans
KOHCTPYKUMI, B CNeKTPe Harpy)XeHus KoTopsiX npeobnapawT nepe-
MeHHble (UMKNMYecKne) Harpyskn CO CpaBHMTENbHO BbICOKOW cTaTthe-
TMYECKON M3MEHYUBOCTBIO (Npu 3HaveHusx Y<0,5 — 0,6 n k<1,1 —
1,2). 3710, B nepeylo oyepefis, OTHOCUTCA K KOPNYCcaM KPYNHOTOHHAX-
HbIX TAHKEPOB, YpOBEeHb 3KOHOMWUYECKOW OTBETCTBEMHOCTU NMOCneicT-
BUI HapyweHusa obuweil npepenbLHOR NPOYHOCTUM KOTOPHIX
CpaBHUTERbHO BEfUK (3HadYeHWs napameTpa 6=|gn€d>1,4 — 1,5).
MoaTtoMy [NA TakuxX CyAoB 3HadeHus xoadduuneHrTa 3anaca obujen
npeaensHoN NpoYHOCTW, NPKU NMPOYNX PaBHbIX YCNOBWUSX, AONXKHbI He
MeHee 4eMm Ha ~ 5% npeBbllaTe 3HAYeHWSA aHaMorM4YHoro napameTpa
QNS TPY30BLIX CYAOB, HE NepeBOo3silUX 3KOMNOrNHECKN OnacHbie rpy3b
(napametp C<1,0).

3. MNPUMEHUTeNbHO K KOHCTPYKUMAM, obecrnednBaloluM MecTHYIO
MPOYHOCTb KOpNyca M pacCcuuTblBaeMbiX C YYETOM MepeMeHHbIX
COGTaBNAIOWMX Harpysku obecneqyeHHocTy P~10~7 — 10775, kak
3TO NPUHATO B NporpamMMHoM Komrrnekce [8], onTumansHbie 3Havexsun
KoadybUUMEHTOB 3anaca, CY[A No NonyvYeHHbIM OUeHKaM, HaxogaTca B
ananasode K,x~1,15 — 1,25, uyto, B cpegHeMm, HECKOMNbKO HUXe
NPUHATEIX B YOMSHYTOM kKoMmnnekce sHadeHuin K,~1,2 — 1,4, Takoe
KOMMYeCTBEHHOe pacxoxpgeHue B npedenax ~5 — 15% HaxoguTca B
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npepenax TOYHOCTM WUCNONL3yemMoro Metoga aHanusa. O,ﬂHaKO OHO
MOXeT CBUAEeTeNbLCTBOBATE U O HEKOTOPhLIX n3BbITOUHBIX 3anacax
MECTHOM MPOYHOCTH, BO3MOXHOCTb peannsayum KOTOpbIX HYXA’eTcA

B AOMONHUTENbHOM pAaCCMOTPeHUWU NpPU yTOYHEHUU DacHeTHbIX Harpy--

30K, MapameTpoB u3HOoca CcBsized W T.4 AHanoruuvHbIid BbiBOA MO-
fiyyaevcsi Npy MCNONb30BaHMKM Pe3ynbLTaToB aHanMsa Tpebosannit K
MECTHOI NMPOYHOCTM coBpeMeHHsix MMpasun [9], cormacHo KoTopbim
snaveHna K,x~1,5 — 1,7. CornacHo Xe pe3yrnbTaTaMm OfMUCaHHOro
aHanW3a Npu BEpPOATHOCTHOW o6ecneyeHHOCTM MeCTHbiX Harpysok B
Mpasunax P~107° pacyeTtHbte 3HayeHus KOa(UUMEHTOB aanaca
K.~13 — 1,5 npn ypoeHe napameTpa 3KOHOMWYECKON OTBETCTBEH-
HOCTM MECTHbIX MOBpeXAeHun C<1,0 M NPaKTMHecKuX 3IHAYEHNSX
0,2<Y<20.

B uenom, onucaHHas Bbilie MEeTOAOMOrWs, ecTecTBEeHHO, He
npeTeHAyeT Ha OKOH4YaTeNsHOe pelleHre 3aTPOHYTOr 0 Kpyra Bonpocos
W MOANEXUT AanbHeAuemy passuTuio, JeTanmaaunn u yTo4HeHuo.
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VK 629.123

E.M. Annoaonos, A.B. Juokosckuii, M.A. Kymeiinuxos, A.5. Hecmepos

COBEPWEHCTBOBAHMVE METOOQRONOIr1NMu
ONPEAENEHUA NEAOBBLIX HAMPY30K

1. BBepeHune

OkcnnyaTauusa cyAosB B 3aMep3aloujux U apKTHHEeCKUX MOpPAx
CONPOBOXAAeTCs PerynsipHbiMyW CUNOBLIMKM KOHTAKTAMM Koprnyca co
regom. Harpyska B 30HE KOHTakTa, BOCTIpUHMMAaemasi KOpMyCHbIMY
KOHCTPYKUMAMM, HE MOXET NpesbIiiaTe YCUNMA, paspywaouwmux nego-
Bbil NOKpOoB. [103TOMY METOAONOI 1S HasHa4YeHUs PacUYeTHbIX NeaoBbiX
Harpy3oK, pernameHTUpYIOWKUX YPOBEHb NefdoBON NPOYHOCTY KOPyca,
OCHOBLIBAETCA Ha pacCMOTPEHUWW MEeXaHU3MOB paspylienust nbaa.
Mpouecc paspylleHns NbAa MOXEeT HOCUTb Kak CTaTUMecKuit, Tak K
OuHamudeckuit xapaktep. CornacHo coBpeMeHHbIM NpefcTaBfieHnamM
YpOBEHb NEfOBbIX HArpy3oK Npu cTaTM4eckoM B3auMopfeircTeuy (cxka-
TMe cyAHa BO NbJax) 3ameTHO HUXEe, YeMm npu guHamuyeckom (yaap
Kopnyca cygHa o neg). Mpu yaape B npouecce BHe[peHUs kopnyca 8
neq Bcerpga uMeeT MeCTo paspylieHue (MecTHoe cMmsTMe) nefoBod
KPOMKM HeMocpeACTBEHHO B 30HE KOHTaKTa, MexaHuam [AMHAMUYEcKOo-
ro paspylwieHns fMbaa B 30HE KOHTaKTa C KOPNYCOM ¥ nocnefyiouero
BbiTECHEHNA paspobieHHoro nega 3a npefensi 30Hb6I KOHTakTa uMeeT
YypesBbi4YaHO CHOXHYIO Npupody ¥ O6BLeKTUBHO He MOoXeT 6biThb
OonKUcaH C Nomolybio eaMHol obulenpusHaHHoh mogenu, Hixke paccmo-
TpeHbl OCHOBHbleé MoAenM AUMHAMUYECKOro paspyuweHusi nbaa npu
MEeCTHOM CMATUM, UCMONb3YyeMbie B OTEYECTBEHHOIR ¥ MUPOBOMN Npak-
TVKe, a Tak)Xe MepcrneKkmMBbl !X COBEPLIEHCTBOBaHUSA.

2. 'mppoguHamuueckas mMogens yflapa TBepforo Tena o nepg
(vogens Kypaiomosa-XecuHa)

B oTevyecTBeHHOM NEJOBOM CyAOCTPOEHWW B KoOHue 70-X rogos
6bina paspabortaHa [1} rugpoguHamuyeckas mogens ygapa Tsepgoro
Tena o neg (FAM). OcHoBaHHaa Ha Hell MeTodonorusa onpefeneHus
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riefJoBbIX Harpysok peanMsoBaHa B TpeGoBaHWAX Aencteylolux lpa-
Bun Peructpa. B pamkax 'IM paccMmaTpupaeTcs NpoLecc BblTeCHEHUA
NPOMEXYTOUHOIr0 MEfKoAQMCNepCcHOro cnos, oGpasylolyerocs Mexay

NOBEPXHOCTHIO TBEPHOFO Temna M HepaspylleHHbIM nbdoM. [uddepen- -

uuvansHoe ypaBHeHWe, onucbiBalollee BbiTeCHeHue MPOMEXYTOUYHOT O
cnos, OnA cnyvas sHeApeHna HOHYC(*JBPMLIGCKOI'O Tena B nep umeeT BUL

d’p 3

a qdpdho 3 ‘
B3 G = 5w, 2.1)
rae p — paserietne;

h — TonuwuHa cnos;
1V —CKOPOCTb BHEAPEHUS;
[ — KOShEULNEHT BHYTPEHHEro TpeHus;
r — pagManbHas KoopguHara.
B kauvecTBE IL]Ol'lOJ'IHI/‘ITSJ'H:HO['O ycnosusa npuHuMaeTca runovesa o

nponopynoHanbHoOCT™ dagneHuns ToniyuHe NPoMeXXyTo4Horo cnos:
p=Kph. (2.2)

B pesynbTaTe COBMECTHOTO peweHus ypasHeHwih (2.1), (2.2)
ycTaHaBrMBAESTCA MTHOBEHHOE pacnpefeneHue fgasrieHnit no nnowasgu
30Hbl KOHTAKTA!

p=0"(3uK3) (1 — (o)A, (2.3)
r,qe o — pa,qnyc 30HbI KOHTaKTa.

BennunHa
@Bukd) M =a, (2.4)

paccmaTpuBaeTcst KaK (u3ndeckas KOHCTaHTa, XapakTepusyollas
NpoYHOCTh NbAa Ha AuHamu4yeckoe pasfapobneHye.

Mpu paspabotke FOM npoBofMnach CEpUs 3IKCNEpUMEeHTOB o
c6paceiBaHuio Ha rnef cepuyecknx rpysos, B npouecce KOTOPbiX
3aMepsanick YCKOPEHUS, a TakXXe uccrnefosanacb cipykTypa pas-
pYLIEHHOTO NbAa B 30He KOHTakTa [2, 3, 4].

MocTpoexne aHanorudHoro dopmyne (2.3) pelueHna Ans ciyvas
BHEAPEHNA B Nef HAKNOHHOTO 60pTa NO3BONMIO NOMNYUYNTE PACHETHYIO
npoledypy AnNs onpegerneHus fefoBbiX Harpy3ok Ha Kopnyc cygsa.
MapameTp a, 3ajaBafics Ha OCHOBE pacyeTHOro aHamnsa onbiTa
3KcnnyaTtayun cyfoB NefoBoro nNnaBaHus.
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3. Amnupuuyeckas mogent «AaBneHue-nnowanb»

FOM gasana QocTaToMHO MOMOTY0 9MOPY pacnpejerneHns gasre-
HUI B 30HE KOHTaKTa co NegoMm. IposeaeHHbie 8 80-e — 80-e rogp! B
KaHage aKcrepuMeHTsl Mo cOpackiBaHmMio nonychepuiecknX rpy3os Ha
nen, nonyvusine Hassanus Drop Ball Tests (DBT) [5, 6], nossonunu
nocTasuTb MO CoMHeHue gocToBepHocTb I'IM. B pamkax faHHbIX
SKCNEepuMeHTOB NPOBOAUMUCE 3aMephl AaBfeHnit B HECKOMbKNUX ToYKaX
nonycdepsl, NoKasaswue, YTO anopa AaBfeHuit UMeeT He Nonoryio, a
BLIpaXKEHHYIO MUKOBYIO hopMmy. B gancHeiiulem aHanoruuHele pesysb-
TaThl 6LINM NONy4YeHs! B CEPUKU IKCTIEPUMEHTOB 1O BHEAPEHUIO B neq
cpegHemacliTabHbiX MHAeHTopoB [7], a Takxe B Xxode HaTypHbIX
MCNLITAHMA CYAOB BO TMbAaX, OCHAL|EeHHbIX CReuuansHol CcUCTEMON
[NS NOCTPOSHUA 3NIOPb! JABJIEHU B 30HE KOHTaKTa Kopnyca co Jib oM.

Ha ocHoBaHuM 06paboTkn pesyNbTATOB BCEX NPOBEJGHHbLIX
3KCMNEepUMEHTOB MO PaspyleHuio fbAa NpUu MecTHOM CMATUM Obina
npegnoxeHa [8] amnupuveckas mofens, nonyunswan HassaHue
Pressure-Area Curve (PAC). B ee pamiax yctaHaBnMBaeTCsl 3aBUCH-
MOCTb CpefHero [JaBreHus B nNpefenax 30Hbl KOHTAKTa OT nrowaam
30HblI KOHTaKTa (cM. puc. 1):

p=poA_°é, (3.1)

rae po, o — aMAnpudeckne KoaguUmneHTsl;
A — nnoujagb 30Hb! KOHTAKTA, M.

K Hepoctatkam PAC criegyeT OTHeCTM NpUHUUNMERbHYIO He-
BO3MOXHOCTb ONUCaHWA BNUAHNA (BOPMbl BHEAPSAEGMOro B neq tena u
napameTpos yaapa (npexje BCero, CKopocT#) Ha BefUYMHY AaBneHui
B 30HE KOHTaKTa.

4. AHann3 3KcNepyMMeHTOB 10 MeCcTHOMY CMATUIO NbAa

AHanua pesynbTaToB akcnepumedTtos [5 —— 8], nonoxeHHsix B
ocHoBY PAC, no3sBONMIl YCTAHOBUTL CREAyLU{yi0 KaYecTBEHHY Kap-
TUHY paspylleHus nbaa npyu MecTHOM CMATUK. BAonb NpofonsHoR ocu
CHMMETPUM BbITAHYTOM 30HbI KOHTAKTA pacnonaraeTcA OTHOGUTESNbHO
HebomMblLAA No WrPUHE 0BNacTb NPAMOro KOHTaKTa BHegpaemora Tena
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PRESSURE (MPa)

100.0

X WA s PSe +  Pod 4 WP
Hena § e R e AGPPR CACT 10KT

Puc. 1
3aBMCUMOCTL «JaBNeHUe-NoWab» 3Mupuseckoi mogemu Pressure — Area Curve
{(po=8 MMa, o.=0,5) v pe3ynbTaTel 3KCNEPUMEHTOB NO MECTHOMY CMATMIO NbAa,
nposogualinxcs B KaHage

co nbgom. o o6e cTOpoHbLI OT GONAcTM NPAMOro KOHTaKTa pacnona-
raloTcs 061acTM paspyweHHoro (MenkoAMcnepcHoro) fbja, BeiTeCHAB-
Wwerocs B nNpolecce BHeApeHus Tena s rnef. [laBneHus B 30He KOHTaKTa
MMEIOT 4YEeTKO BbIPaXEHHbIH NUMK B 06nacTM NpAMOrC KOHTaKTa W
6uiCTPO YOLIBAIOT B npegenax obnacT BbiTeCHeHUA PaspylieHHoro
neAa (puc. 2, a).

CornacHo W3NnoXeHHol uanueckon KapTuHe MakKcumanbHblie
AaBneHna peanusyioTcst B OOMACTW, e NPOMEXYTOUHbLIA crioi
OTCYTCTBYET, 2 C YBEenuM4yeHnem TONWWUHBI MPOMEXXYTOUYHOro Cros
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DKCNepUMEeHT

a)

3Ni0pa A2BREHUNA
l/ 8 30H8 KOHTAKTA

offnacTe NPAMoOro
KOHTaKTa

NIPOMBXYTOuUHRIN Crok
(pa3pywenHsid nen)

6) MapoauHamu4eckas Moaens

3ni0pa NaBRnNeH!A
.~ 30HE KOHTaKTa
-

NpomMexyTouHbii cnod
(paspywenHsin neq)

¥ '\«oucrpykuua

Puc. 2

duanyeckas KapTMHa paspylieHns fibja fpy MBCTHOM CMATUU:
a — aKcnepumenT, 6 — FOM

AaBnenus ymeHbwawTca B pamkax M B cOOTBETCTBUM C AONOCMHKW-
TenbHbiM ycrnoBuem (2.2) umeeT mecTo obpaTHas CuTyalust Makcu-
manbHblie AaBNEHWA BO3HMKAIOT B OoBAac™ MakKcUManbHOM TOTiMHb
fIpOMEXYTOoUHOoro cnost (puc. 2, 6).

BosMOXHOCTM COBEPLWIEHCTBOBAHUA uMnu mogudvkaumn OM
paccmMaTpuBaln TCs HUXKe.
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5. Mopgens guHaMu4eckoro paspyweHus nsga

[lns NONHOUEHHOrO YyveTa W3JIOKEHHbBIX BSKCMEPUMEHTANbHbBIX -
faHHbIX paspaboTaHa MOAEMNe AMHAMWYECKOro paspylleHus nbaa. B
ee paMKax y4YuTbiBAETCA KOMIMIEeKCHbI XapakTep paspyweHus rbaa
nNpY MECTHOM CMATWM, BKMiovalowuit Osa napafienbHel X rnpolecca:
cMATME NMbAa Kak TBepfhoro Tera B obnactu MPAMOro KOHTaKTa W
BbliTECHEHWE PaspYWEHHOro MenKogMcrnepcHoro Nbaa. [insa onucaHus
npoluecca BbITECHEHWS MUCMOMb3yeTcA ypasHenne (2.1) FOM. OpHako
gononHutensHoe ycnosue (2.2) I'OM, npoTuBopeyaljee SKCNepumMeH-
TanbHbIM AaHHbIM, 3aMEHSETCA CUCTEMON AONOMHUTEMbHLIX YCMOBUA,
oTBEYAOWNX HABMIOAAEMO B 3KCNepUMeHTax (usn4yeckon KaptuHe
paspylieHns nbaa (cm. puc. 3):

Puc. 3
Mopens AMHaMWU4YecKoro paspyweHus nbja (30Ha KOHTaKTa BbITAHYTA B OfHOM
(npogonbHoM) HanpasneHuu):
1 — mBepgoe Teno (6opT cygHa);
2 — negosoe none,
3 — NpoMeXXYTOuHbIM Croil paspylleHHOI 0 MENKOAMCIepGHOro fbaa
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(i) obnacte NpPAMOro KOHTAKTA Tena CO JbJOM, PacnofioXeHHas B
LUEHTPe 30HbI KOHTAKTa, ONUChIBAETCA MyTeM 3afaHusa ee pasmepa bg u
cpegHero AasBneHust Pp. [Mapametpbl p, # by, XapakTepusyiowue
Hecylyio cnocoOHOCTL NbAa Kak TBephoro Teria npyu MecTHOM CMATUK,
paccMaTpuBaloTCs Kak (M3n4Yeckue KOHCTaHTHl, ofipejensembie CBONCT-
BaMu nbaa (TemMnepaTypa, CoNeHoCcTs, BO3PACT U T.[4.) ¥ He 3aBucALMe OT
napameTpoB yAapa (CKopocTs BHelpeHus, macca Tena u T.4.);

-(ii) B obnacTu paspyWleHHOro rnbAa BBOOMTCA AONYieHuEe O
KOH(Urypauuy: npomexytoysoro crioa h=h(x, y), kotopoe B coBo-
KYNHOCTU ¢ 06WumM ypaBHerunem (2.1) 'IM nossonseT onucaTs npoyece
BbITECHEHUS pas’pylleHHoro nbAa 3a npefenbl 30HbI KOHTaKTa.
MpUMEHUTENbHO K CNy4alo BbITAHYTOW 30HbI KOHTaKTa MOXET paccMa-
TPUBATLCA BO3pACTAHME TOMNWMHbLI NPOMEXXYTOUYHOTO Crosi Mo 3aKOoHY
h=Kx*. O60CHOBAHHOCTL HaHHOro [OMyLWEeHNsl 1 BO3MOXHOCTM pac-
cMoTpeHus kKoadbduunenToB K u o B kayectBe OU3UYECKNX KOHCTAHT
MOXKET MNpOBEepPAThCA C NOMOULI0 MNPAMbIX 3aMepoB TOMUjMHbI pas-
PYLWEHHOro Nbfa B 06NnacT BelTeCHEHUS. Ha nepsoM aTane passutus
MofenM MOXHO NpuHuMaTe o= 1.

MaTeMmaTiyeckas 3anvce 4OMONHUTENLHLIX yenosui (i) v (ii) umeer
BUA:

h=Kx;

bo<<b: 5.1)
P(X)=pm npu x<0,8b;

p(x) < pm npu 0,560 <x<0,5b, (5.2)

roe K, bg, pm — Pu3UYECKME KOHCTaHTBI, ONpeensemMbie Ha OCHOBaHWUN 3KCrepuMen-
TanbHbIX JaHHbLIX K aHanusa onbiTa 3KCNsyaTaluy cyos BO Nbgax
K — koadhpmLmeHT KoHgurypayumy NPOMeXYTOYHOro Crios;
bg, b — nonepeyHbie paaMepbl 06NACTH NPAMOro KOHTaKTa ¥ 30HbLI KOHTaKTa;
Pm — CpeaHee pasneHue B 06NacTh NPSAMOrO KOHTAKTa,

MoacTaHoBKa gonorHuTensHoro ycnoeus (5.1) B guddepeHunans-
Hoe ypaBHeHue (2.1), onucelBawujee BbiTECHEHWE NPOMEXYTGYHOro
cnoA, nossonaeT nonyyuTb aupdepeHyunansHoe ypasHeHue AnNg
MFHOBEHHOro pacnpejeneHna NaBneHnit no BbiTAHYTOR B NPOAONbHOM
HanpaBfeHUN 30HE KOHTaKTa:

x3d?p dp_ 3
3= % (5.3)
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BenvunHa Ap=3p/K3, aHanorMyHo BenMuuHe a, B I'OM, moxer
paccMaTpuBaThCsl B KauecTBe napameTpa AMHAMM4ECKOH NpOYHOCTH
neLaa.

WHTerpupoBaHie ypaBHeHus (5.3) nossonsaeTt NoNny4nTe COOTHOWE- -

Hue AnA 3nopbl JaBNeHN B 30He KoHTaKTa. Bu/j antopkl AaBnexuit npu
XapakTepHbIX BEMUUUHAX (U3NYECKUX KOHCTaHT (Pm=24 Mla,
bs=0,1b, K=0,2, u=1,27-10—3 MMa:c) 1 MIHOBEHHBIX napameTpos
yaapa (v=1,2 mfc, b=04 m) npegctasned Ha puc. 4. l1KoBbIA
XapaKTep 3Mmopbl AasfeHuii cooTBEeTCTBYeT HabniofaeMOoMy B Xofe
3KCNepUMEHTOB.

p, MNa

Prm

20

10

0 0,1 0,2 X, M

Puc. 4
PacnpeaeneHue faBneHun N0 WHPUHE 30Kkl KOHTAKTa GOF NIacH O MOLAeNM AMHaMU4eckoro
paspywieHus nbga:
K=0,2; bo/b=0,1, p=1,27-10"° MNa-c;
v=1,2 Mfc; pm=24 MNa; b=04m

B uernom, NpuHsATas CUCTeMa AOMOMHUTESbHbIX YCMOBUIA U OCHO-
BaHHAA HA HER MOAENs AMHAMWYECKOro paspylenusa NbAad, C OfHOW
CTOPOHbI, COXPEHSIOT OMNpefereHHylo MpeeMcTBeHHOCTs C Xopouwto
anpo6upoBaHHOh B OTE4YecTBEHHOM NejoBOM CYAOCTPOSHUH oM, ac
APYFrof CTOPOHBLI, CHUMaIT ee MNPOTUBOPEUMBOCTE B OTHOLIEHWN
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3hheKTa MMKOBOCTM 3N0Ppbl AABNEHU U NO3BOAAIOT onucaTts Habnwo-
Jaemyio B Xofe O9KCMepuUMEHTOB (PU3UYECKYI0 KapTMHY MEecTHOro
paspylweHnusa NbAa, HacTUHHO OTPaXKEeHHYI0 B 3MMMPUYECKOR moferm
PAC. OgHako Ans RpakTM4ecKoro UCnonb3oBaHuA paspaboTaHHON
MogenM HeobXOAWMO MpoBefeHue KOMMeKca 3KCMepuMeH TanbHbiX
uccrieqoBaHui, HanpasReHHbIX Ha YTOYHEeHWe BennuuH uU3MYecKnx
KOHCTaHT.

6. Moguduyuposansas "M

OTMeveHHble TDYAHOCTY BHeApeHWs Mofend AUHaMU4ecKoro pas-
pyuwleHns Nbaa B NPak TUKY NPOEKTUPOBaHNA KOPNYycos CyJoB NeJosoro
nnasaHusa onpefenunu uenecoobpasHocTs Mogudukauymm TAM c©
ernbio ee COornacoBaHUs C aKCNepUMeHTalbHbIMU AaHHBIMU.

B moancuuupoBaHHO#i rugpogvHamudeckoi mogenn (MIOM)
HanMuMe OeWCTBUTENbHOrO MUKOBOrO XapakTepa ariopbl gaBleHuin
npegnaraeTcs y4uTelBaTe MyTeMm BBefAeHUst 3ddeKTUBHON nnowanu
KOHTAKTa, B Npefenax KOTOpoi AaBleHUs CHUTAIOTCA NOCTOAHHbLIMK, a
BHe ee — paBHbIMK Hymo (puc. 5). MNepexol Kk addeKMBHON nnowagn
KOHTaKTa OCYLW|eCTBNSETCA C MOMOolbio flapaMeTpa MUKOBOCTU d,
pPaBHOT O OTHoWEHWIO 3h(MEKTUBHOTO U (PAKTHHECKOro PasmepoB 30Hb!
KoHTakTa. [Ons cnyvas cdepuyeckoro Tena napameTp MUKOBOCTH
paBHABTCA OTHOWEHUIO PaguycoB athheKTMBHOM (fq) M haKTHUHEecKo
(fp) 30H KOHTaKTA (Oep =laq/f0), @ ANA 30HbI KOHTAKTa, BbITAHYTOA B
ogHOM (NPOAJONLHOM) HanpasBneHunm — OTHOWEHWIO nonepevHbix
pasmepoB (O, = bsp/bo). XapakTep 3aBUCHMOCTXA NapameTpos Harpys-
KW OT KO3(h(pUUUEHTA NMUKOBOCTM ANA BbITAHYTOW 30HbI KOHTAKTAa
npegcrasneHd Ha puc. 8. YueT adpchekTa NMMKOBOCTU G flomolybio MM
NpUBOAAT K YBEMMYEHUI0 MaKCUMAanbHOro AaBneHua (P) v nNpodonxu-
TenbHoct™ ygapa (T), CHMXXeHuio nonHol cunbl (F) M noroHHod
Harpysku (q).

MapameTp MUMKOBOCTM Hapsfy C MapameTpoMm AWHAMUYECKOH
fPOYHOCTY Mbfa paccMaTpusaeTca Kak dusnyeckas KOHCTaHTa.

Onsa onpefeneHuns BEMMUYNUH o1 @, U oleHKu gocTtosepHoctt MM
B UHWN um. akan A.H.Kpseinoea 6bin npoBefeH KOMMIEKC 3Kcne-
pUMeHTanbHbIX nccnefoBaHuii.
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Puc. 5
YyeT athdpexTa NMUKoBOCTU B MogudpmumposanHoi M npu Baaumogeicteumn chepel co
nbAoMm

7. SKcnepumMeHTanbHble nccnefgosaHus no npoexty ARCDEV

B koHue 90-x rogoe nog arugoh Esponeiickoro Coobijectsa c
yyacTuem Poccun 6bln ocyw|ecTBReH MeXAyHapofHbid NpoekT
ARCDEV. B pamKkax npoekTa BbINONHANACH NpoBofka UHCKOro
taHkepa «Uikku» aBymA poccuiickumn nepokonamu us Mypmascka B
O6ckylo ryby. B npouyecce peilca nNpoBOoAMfnMcbk UCCrefoBaHnA
cBOMCTB Nbfa, PUKcaUUsA napamMeTpoB NEeJOBOro NOKPOBA U ABUXKEHUA
CyfHa, a Tak)e 3amepbl NefjoBbiX Harpy3ok Ha Koprnyce TaHkepa,
BbIMOMHABWMECA XEeNbCUHCKUM TEXHOMOrUYecKUM YHUBEPCUTETOM
(XTY). Ansa npoekta ARCDEV B LUHUW um. akag. AH. Kpbinosa Geina
CripoeKTMpoBaHa W W3roTOBIeHa JKCNepuMeHTanbHas ycTaHoBka Ans
nposegenuna DBT 8 nonesbix ycnosusax [9,10]. Co6pacuiBaemsie
nonycdepbl 6biMM oCcHAW|eHbl AaTunKamu fAasreHnit (7 WT.) U akcene-
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3aBMCMMOCTL flapameTpos NeloBoi Harpyskn MmogudmymposarHoi FOM ot napametpa
AIMKOBOGTH O, ANA CyYas BbiTAHYTOR 30HbI KOHTAKTa:
flo)
flo.=1,08)’
rae p — MaxkcumarnbHoe faBfieHue,
T — nonHoe BpeMs yaapa;
( — MakcumarnbHas NoroHHast Harpyska;
F — makcumanbHas cuna,
b, bgr — hakMyeckun u achdekTMBHLIA pasMepb! 30HLI KOHTaKTa

flo)=

pomeTpoMm. Bbino BuinonHeHo 6Honee 100 6pockos. BapbupoBanucs:
paguyc cepbi, Bec cdepsl, BbicoTa copachiBaHn A,

[ns kakgoro 6pocka Ha OCHOBaHWK COMOCTABNEHUS TEopeTMUYecKnX
(cornacHo MITOM) v sKcnepuMeHTanbHbiX BEMYMH MakcumanbHbiX Aas-
neHuit (Ppm), YcKopeHust (am) ¥ BHegpenns (&), a TakXKe NoMHOro BpeMeHn
yoapa (T3 onpegensanice 3HaveHWs napameTpoB &, ¥ o Tlpouegypa
onpedeneHua a, N o NPOUNTIOCTPUPOBaHa Ha puc. 7 (no pesynbTatam
COMOCTAaBNEHWA IKCNEPUMEHTA M TeopeTUYecKoro pacdeTa Ans ofHoro 13
6pOCKOB), COMOCTABNEHUE 3KCMEPUMEHTANbHLIX U TEOPETUHECKUX pesymb-
Tatos no seeit cepvn DBT npepctasneHo Ha puc. 8.

[Ons onpegenexnuna napamerpa af,"ip Ansa cnyksas ygapa kopnyca
cygHa o nep no pesynstatam DBT 6binio nonydedo crnepywiyee
COOTHOW eHue:
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Test NSS. 10.05.98. Morning (d=4)
Small sphere. Ball weight 145,5kg, Ball radius 175mm. (=3)
Hight 0,8m.Speed 3.14 m/s. (h=2)

—Gmge Nt
ww, g
iu e Tromy for 000
150
1040
50
[
o 0.5
THME, Sec
o e Acoraion
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e Thasry
500

Parametor of dynasmic
strongth of ics for aphere / ioe
Tntarnction 8,77 = 08.4°10° Pat(recimh™®

Paremater of dynamic
wirength of iow for los /ship side
Intsraction ™ = 083107 Puiaucim’)’ )"

Parametsr of ks
tond patch posknesa =198

Puc.7
OnpefeneHue napameTpos &, U ¢ 1o pesyneTaTtaMm ogHOro BT

azhip - 25/24(als7ph /aZ)S/GB, 7.1)
rae a7 — aHayeHus @, Ans cdepbl B DBT,;

ﬁ——-MaCLLITaﬁHbIVI KoatDDULMEHT, YTOMHAEMbI NO pesynbTaTam UCbITaHui
CyfoB B flefJOBbIX YCIOBUSAX.

PesynbTaTel ctatucTMdeckoi obpabotkn DBT [10}, npepcrasnen-

Hble B TabmMle, NPOAEMOHCTPUPOBAI BEICOKYIO cTabunbHOCTb fapa-
mMeTpoB as"’p aP, o
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Puc. 8
ConocTasnenye Teopetuyeckux (cornacko MMOM) u akcnepumenTanbHbiX pesynbTaros
nio Bcen cepun DBT

KoaththmumeHTs! Bapuayuu, pasHbie OTHOWEHWIO CTaHAapTa K marte-
MAaTUUECKOMY 0XKMOAHUIO, M0 napameTpam o U &, cocTaensalT. ¢, =0,11,
©ap="0,18.Mpyn aTOM BEMMUNHA NapamMmeTpa NUKOBOCTH o= 2 NPaKTM4ecKH
He 3aBUCMT OT CBOMCTB Nbha ¥ BMONHE MOXET paccMaTpuBaTtbCs Kak
tmandeckas koHcTaHTa 8 MIT[M. Ha senuunHy a, okaseiBaer cnaboe
BIMAHME CKOPOCTb B MOMEHT yAapa U XapakTepucTikiu cdeps! (pagyc u
Bec), NO3TOMY OHA TakXe sBNAeTcA (PM3MYECKOH KOHCTaHTOW, onpepfe-
NsieMON, B OCHOBHOM, COCTOsHMEM rbfa (TemnepaTypa, coneHocts). Ans
OMNUCaHNA BIMAHUA Ha a, TEMMepaTtypel U CONEHOCTV fNbAa norny4yeHa
3MNNPUHECKAA 3aBUCMMOCTb.

PacyeTsl napaMeTpos nepoBo# Harpysku Ha Kopryc: TaHKepa
«Uikku» ¢ nomouykio MM BbinonHANUCL ¢ ydeToM pesynstatos DBT.

B pesyneTare aHamuaa, BKIOHaBLIEr 0 COMOCTaBMEHNE PaCHeTHbIX
M 3aMepeHHbIX B Xofe apKTudyeckoro peiica Harpysok [11, 12]
ycTaHoBfeHa senuumHa macwitabHoro koadduunenTta B, sxopsuiero

B cooTHoweHue (7.1) ans af,h'p:

B=0,25 —0,3.
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Tabnuya
MaremaTiueckue CKUGAHNUA, CTAHAAPTE! 1 KO3 BULNEHTEI N3MEHYNB OCTH
amnupusecknx napameTpos a5, a3 u o

[eHb npoBegeHus vcnblTaHuA 1 2 3 4 5
Yucno ucnblTaHui (Ng) 6 9 35 13 28
o Mar. oxupaxsue (E) 1,69 1,89 1,98 2,04 | 1,96
cTaHaapTHoe OTKIIoHeHKE (Cy) 0,323 § 0,139 | 0,185 | 0,156 | 0,203

KoadhuymenT sBapuanun (pu=cq/&' 0,191 | 0,074 { 0,093 | 0,076 | 0,105

asP"10~%|mar. oxupanne (o) 35,1 126 | 142 | 58,8 | 99,7

cTaHpapTHoe oTKIioHeHue (o) 7,24 121 25,6 | 16,5 14

KoathdMLMeHT Bapnaumn @, =co”" | 0,201 | 0,006 | 018 | 0,281 ] 0,14

as™.10~%|mar. oxmnpanne (ashe) 766 | 16,9 | 17,3 | 7,87 | 132

craHgapTHoe OTKSIOHEHUE (Tys) 2,9 2,0 3,2 1,9 2,4

KoaththuLMeHT BapnaLum Oy =o' | 038 | 012 | 019 | 024 | 018

ConocTaBneHue pacyeTHeiX M axkcnepumeHTansHeix [11, 12] se-
MMYMH NeAoBLIX HAFPYSOK NPeAcTaBneHbi Ha puc. 9, rae B Kayectsa
BapbUpYeMoro napameTtpa NCronb30BaH paanyc CKpYrneHus nejosoi
Kpomk# (R). OKcriepuMeHTansHbie U TeopeTieckue BermMunHbl nego-
BbIX HArpY30K XOPOLLIO COrnacyloTcsa mexay coboi.

8. McnbiTaHMA cermeHTHOW mofenu

B pamkax coBMeCTHOro npoekTa HblogayHaneHckoro memopuari-
Horo yHusepcuteta (HMY), XTY u UHUW um. akap A.H. Kpbinosa
MPOBOAKIICS KOMMNEKEC 3KCnepumeHTanbHO-TeopeTHHecknx nuccRefo-
BaHWi NefoBbIX HArpysok. B KavyecTse SKCnepuMeHTanbHOW 4acT
npoekTa B nefosbix 6acceitHax LHWN um. akag AH. Kpeinoea n XTY
MPOBOAMNNCE WUCMbITAHWS CErMEHTHOR Mopenu, paspaboTtaHHo# XTVY.
Mogerns 6bina o6opyfosaHa cneunarsHoil ONHaMOMEeTPY4EeCKOW CUG-
TEMOW, CMOHTWPOBAHHON Ha CbeMHOW HOCOBOW OKOHEYHOCTW, C
NOMOLbI0 KOTOPON OCYWECTBASIMMCE 3amepbi NeAoBoi cunel. Beinon-
HEeHHble conocTaBneHus, nopcbHbie nNpefpcTaBneHHoMmy Ha puc. 10,
AEMOHCTPUPYIOT XOpolllee COrNacoBaHne pesyrbTaTos UCTITAHUA C
TeopeTMHecKMMN pacHeTamMn nefoBbiX Harpy3oK Ha ocHosaHun MICAM.
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ConocrasnerHue pacyeTHoro (cornacHo MITIM) sHadeHun HopManbHoro K oblimske
YCUAMA B3aMMOAERCTBUSA MOGENM CO NbJOM B 3aBUCUMMOCTY OT BPEMEHU C 3KCIEpUMeH-
TansHbiMy JaHHbiMuU (onsiT Ne 1)

97




9. McneiTaHust negokona «Louis S.St-Laurent»

Wcnbltaiua negokona «Louis S.St-Laurent» (LSSL) nposognnvics 8-
KaHage B 1994 r. PesynbTathl ucnbeiTaHni [13] 6binm npepcrasneHs!
KaHafckolt cTopoHol cneyuanctam LIHWW um. akag. AH. Kpeinosa B
npouecce COBMECTHOW paboTbl Hag NPOEKTOM YHUPULUPOBAHHBIX
Tpebosannit MAKO pans nonspHe!X cypos. CorocTaBneHue sKcne-
puMeHTalNbHbIX U TeopeTudeckux (cornacHo MMM npu o 2) pesyrnk-

TaToB, NpefcTaBneHHoe Ha pwc. 11, puc. 12, no,qnaep)K,qaeT npax-
Thyeckywo npuemnemocts MIOM.
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Pue. 11
CpaBHeHue pacyeTHbix cornacHo MITIM (

) ¥ 9KCrepUMEeHTanbHbBIX
(— — — —) nepcBbIX HArpy3cK Ha KOpRyc negokona «Louis S. St.-Laurent».

3aBUCUMOCTL CUMTBI OT BPEMeHN.
hay=2,44 ¥; Bax =457 M; V=537 mfc
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Puc. 12
CpaBheHue pacueTHbix (cornacio MITJIM) n sKcnepumenTanbHbiX NEOBbIX HArpy3aoK Ha
Kopnyc regokona «Louis S. St.-Laurent».
3aBMCHMMOCTb MaKCUManbHOr 0 gaBfeHns 0T CKOPOCTM B MOMEHT yaapa

10. 3akniodeHune

Bbiwe 6biNM PACCMOTPEHb! ABE pacyeTHbie MOGEenU, yuuToiBaiowne
COBpEMEeHHble IKCNepuMeHTanoHble faHHble 00 ocofeHHocTAX pas-
PpYWEHWA NbAa NPU MECTHOM CMATUN.

Mogene AMHAMMUYECKOrO paspylieHns Nb4a paccmaTpuBaeTca Kak
nepcrnekmBHas. Ee BHegpeHne B NpakTMKy NPOEKTUPOBAHUSA NEOBbIX
Cy[joB CBA3aHO C HEOOXOOQNMOCTLI0 NPOBEAEHNS 3KCNEePUMEHTANbHbIX
nccnenoBaHnit U KOMMMNEKCHOro pacvyeTHOro adanusa.

Moau hmumpoBarHas rugpogMHaMmuyeckas Mogers, npoweawasn npegd-
BAPUTENLHYIO 3KCMEPUMEHTAlLHYIO NPOBEPKY, YXKe Ha HAcTodAweMm atane
MOXET UCNOMb30BATLCH NPYU pacyeTax NnefoBoi MPOYHOCTU CYAOB.

Tak, ¢ ucnonssosaHmem MIIOM BbinonHeH aHan®s, NO3BONNBLINA
yyecTe aphekT nokanusauuu M YTOUHWTL NefoBble Harpysku Ha
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pamHble CBSA3W GOpTOBbIX NepekpblTMi. CoOTBETCTBYIOUNE N3IMEHEBHNA
B 2002 rofy BHeceHbl B 3.10, yacts || «Kopnyc» Mpasun knaccuduka-
Lyni W NOCTPOIKM MOPCKUX cygos Perncipa.

,ElaaneVlLuee COBepilieHCcTBOBaHMe MeToAonoruyu pernameHTadunn ne- -

OOBbLIX Harpysok moxet 6bITb BLINONHEHO Ha 6ase passu™Aa Mojenu
OMHaMu4eckoro paspywieHus nbga npn yCrioBuW yTO4HEHUA BXogauux B
Hee KOHCTaHT Nno pesyneTataM MOJErSibHbIX M HaTYPHbBIX 3KCeprMEeHTOB.
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CquOBble MexaHu4yecKue ycTaHoOBKU, Banonpoeogbl 1 ABMXUTENU

YK 629.12.056.6:629.124.791

A.B. Anoprowun, B.C. I'osybes

AHAIIM3 TPEBOBAHUA KIACCUNOUKALUOHHbIX
OBIMECTB U MOPCKUX AQMWHUCTPALUN K
MOWHOCTU FANABHbIX MEXAHWU3MOB CYL[OB
NEQOBOro NIABAHUSA

1. OcHoBHbie nogxoAbi, Ha 6ase KOTOPLIX BLINONHAMCA aHanu3
TpeboBaHUN K MOWHOCTA [FABHBLIX MEXaHW3MOB (nponynbCcUBHOMR
YCTaHOBKN) CYAIOB NEAOBOro fnnaBaHusA

CpaBHuTencHbLIN aHanuM3 TpeboBaHWU KraccuuKaLuoHHbIX
obujects (KO) n mopckux agmuHucTpaumnin (MA) K MOLWHOCTU FNaBHb! X
MEXaHW3MOB CYAOB Ne0BOr O MaBaHUs BbINOSNHANCSA B COOTBETCTBUMK C
ycTaHoBrMeHHoN B PC 3KBUBANEHTHOCTLIO NeJOBbIX YCUTIEHUA.

B Hactosiyee Bpems B HagsopHo# peatensHocTv PC akBuBaneHT-
HOCTb MNefIoBbiX YCUINEHWA B COOTBETCTBUM C TPEBOBAHWAMN PasfMuHbIX
KO #u MA ycTtaHaBnuBaeTcs gelicTByloWMM PyKoBOAGTBOM MO TexXHWYec-
KOMY Haj30py 3a cyfamu B akcnnyatayuu [1, c1p.23, Tabnuya 6.3).

[MpUMERUTENBHO K TPAHCMOPTHLIM Cydam NefoBoro fnasaHus Hawbo-
nee akTyarnbHbiM SBMAETCA cpaBHeHWe TpeGOBaHWA K MeXxaHW4ecKUM
ycTaHoBKam cyfoB Kateropwuit JTY4, 15, 3710 o6bacHseTca Tem, uTo cyfa
[I@HHbIX KaTeropui Hanbonee WMPOKO UCMONeE3YI0TCA ANA TPAHCNOPTHLIX
onepauuit B akepaTopun bantuiickoro Mopsi 1 Ha Wenshe apKTuyeckux
Mopeil. YunTbiBaa N3noXeHHoe, B fJaHHOW paboTe cpasBHUTENbHbIR aHarma
TpeboBaHUit K MexaHU4YeCKMM YCTaHOBKaM B 4YacTi MOLHOCTW [NaBHbiX
MEeXaHU3MOB BbIMONHeH Ansl cyfoB KaTteropuil Y4, Ny5.
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2. Ta6nmu,a 3KBMBANEHTOB NeAGBbLIX YCUNEHWA ANA CYZ0B KaTeropuii
Y4 v J1Y5 n ee KpaTKui aHanus

B cooTBeTCTBUM C PYKOBOACTBOM MO TEXHUUYECKOMY Hapgsopy sa
cyfamn B akcnnyatauun [1] B Ttabrmye 2.1 npegcraBneHbl 9KBuUBA-
NeHTLl NeAoBbIX YCUIeHni  na cygos KkaTteropuit JIY4 u JIY5. B pabote
[2] ycTaHaB MBaeTCS 3KBUBANEHTHOCTE KATerapui Y4 u NY5 B kKNacce
PC apkmMueckum kateropusm AC u A1 B knacce American Bureau of
Shipping (ABS) (cm. Taén. 2.1). BoaMoXHOCTb 3KBUBANSHTHOCTN 3TUX
KaTeropuil B 4acTM MOWHOCTY 6bina paccMoTpeHa HONnonHUTENBHO.

_ Tabnuya 2.1
SKBMBanNeHTLl NejoBbIX YCUReHWih gna cynos kareropuin J1¥4 n 1IVS

~ KnaccudukaimoHtoe obuecTso OKBWBANEHTH! NEfoBbIX KaTeropun
Poccuitckuin MOpPCKON perucTp nys nya
cygoxogctea (PC) -
Lioyd's Register (LR) 1AS 1A
Det Norske Veritas (DNV) ICE-15 (Arctic’) ICE-10 (Arctic)
ICE-1A*(Northern Baltic)| ICE 1A (Northern Baltic)
American Bureau of Shipping (ABS) A1(Arctic) AD (Arctic)
) |AA (Northern Baltic?) IA (Northern Baltic)
Finnish-Swedish Ice Rules (FSR) IA Super 1A
Mpumeyanmnsa: 'Arctic — cyaHo npegHasHayeHo ANs IKCTyaTaluu Ha
wenbde ApKTUKMW,
2 Northern Baltic — cygHo npegHasHaqeHo ANA SKCRyatauuu Ha CceBepHOoM
Banmke.

AHaNM3 MOLHOCTK TNIaBHbIX MEXaHM3MOB NPOBOAUACA COrMacHo
peitcTeyownm Tpebosaqusm ABS (ABS, 2000 r.), DNV (DNV, 2001r.),
LR (LR, 1999 r.) u PC (PC, 1999r.) B cpaBHeHuu ¢ Tpebosannsmm FSR,
1986 r. HeobxogMMO OTMETUTb, 4TO B OTNM4Me OT Tpebosanuit PC u
FSR npasuna ABS u DNV rnogpaspenswoT TpaHcnopTHele cyfa
fIEQ0BOro NNABaHWs Ha KaTeropuu, npegHasHaueHHsie AN pasfens-
HOIt 3KCRNyaTauuu Ha ceBepHoi BanTike M B apKTH4ecKnX Mopsix (Ha
apKTMHecKom wensde). Lienecoo6pasHocTs Takoro pasfeneHus obyc-
fOBMEHA PA3MMYMAMM B YCFIOBUAX BKCMMyaTalun B YKa3aHHbLIX aKsa-
TOpUAX.

Haubonee cunbHo oTrmyatloTcs TpeboBanus DNV k cypam apk-
tuyeckux kateropuit {(ICE-15 n ICE-10 B Tabnuue 2.1). B otnmuue o7
tpebosanut PC, ABS, LR n FSR apktudeckne TpaHcriopTHele cyaa
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kateropui ICE B knacce DNV npegHasHayeHbt gnsa camoCTOATENbHOH
paboThl B apKTUHECKNX akBaTopusx 6e3 nefokonsHoi noaaepxku [3].
370 onpepenset Gonee XecTkne TpeboBaHWA K NEAOBLIM YCUNEH Am
TpaHcnopTHeix cyfos Kateropuit ICE-15 v ICE-10 B xnacce DNV B
cpaBHeHuu C© npejnonaraeMbiMy 3kBuBaneHtamu (cM. Taén. 2.1).
Hanpumep, MOWHOCTb TMABHBIX MEXaHW3MOB CYA0B apKTUHECKUX
kaTteropui ICE-15 n ICE-10 B knacce DNV sHaunTensHo Bbile, Yem
ANs NpefnonaraeMblX 3KBUBANEHTHbIX KaTeropui no taémmye 2.1 [11],
JononHuTensHo HeobXoAMMO OTMEeTUTb, HYTO B COOTBETCTBUN C Tpebo-
saHusmn DNV [4] cygHo apkmuueckoit kateropuun |CE-10 npegras-
HayeHo fANs SKCnnyaTayuu B 3UMHUX MbAax, B TO BPEeMA KaxK CyAHO
kaTeropun J1IY4 8 knacce PC npegHasHaveHo Ansa paboThl B BOCTOYHOM
cekTope APKTMKM Tonbko B neTHud fnepuod [na kateropum J1V4
aKcnnyaTauus B 3uMHe-BeceHHU nepuol Aonyckaetca B BapeHlesom
Mope TOMbKO Ans «ferkoit Hasurauyuu» [5]. Kpome aToro, cornacHo
Tpeboearuam DNV HomuHanbHas TonuuHa 3suMHerc fbga Ans Karte-
ropuin ICE-10 u ICE-15 cocrasnaer 1,0 m u 1,5 m. CornacHo
tpebosannam PC gna xateropwuit NY4 v NYS «ponycmumas TonumnHa
NMbAa» Npu CaMoCTOATENBHOM MnaBaHun B 3MMHE-BECEHHIO HaBura-
410 NpKU «NpeoaoneHny NefoBbIX Nepembidek HenpepsiBHbLIM X040M»
coctas-nseT 0,6 M 1 0,8 M [5] YuutsiBas nanoxenHoe, MOXHO cenaTtb
BbIBOA, 4TO cygda kateropuin fI¥4 u NY5 B knacce PC re ssnaotca
3KBMBANEHTaMu apkTudeckum cygam kateropui iCE-10 # ICE-15 B
knacce DNV B 4act HasHavyeHUs MOWHOCTH riaBHbIX MEXaH/3MOB.
OxsuBaneHTHocTe cygos kateropuin ICE-10 u ICE-15 B knacce DNV
cyaam B knacce PC forkHa ObiTh ycTaHoeneHa 6onee KoppekTHO.
YunTeiBaa nogxod pabotsl [2], Gonee KoppekTHO! SBNAETCA 3KBUBA-
neHTHocTs kateropwuit ICE-10 u ICE-15 B knacce DNV kateropuam 1y6
m JIY7 B knacce PC. [aHHbl# BbIBOA ABNASTCHA NpefsBapuTefisHbIM U
TpebyeT YyTOUHEBHUS,

C y4eTOM CNOXWBILEACSA MPakMKK U ans obnerdyeHuns U3NOXKEHU s
marepuana kateropuu: 1AS, 1A 8 knacce LR; ICE-1A* ICE-1A B
knacce DNV: IAA, 1A B knacce ABS; IA Super, IA cornacto
TpebosaHuam FSR 6yayT HasbizaTbCcA «banTuitckumu knaccamu». 1o
Mepe HeoOXOAMMOCTM K AaHHOMYy onpefeneHuio OyayT Aasatbes
YTOUHEHU A,

103




3. [aHHble No NefoNpPOXOgUMOCT TPAaHCMNOPTHLIX CY/I0B NefoBoro
nNNaBaHUs gRs aHANW3a U OLEHKY MOWHOCTY MABHbLIX MEeXaHU3MoB

[na oueHkn HeoOXOAUMON MOUJHOCTM [NaBHbIX MEXaHU3MOB Obin
BLINONHEH aHanus3 NefoBON XOAKOCTM TPaHCMOPTHBIX Cy4os NMeAoBoro
nnaBaHus. PesynbTaThl aHanusa npepacTasnedsl Ha puc. 3.1, [lpu
BLINONMHEHUMM aHanu3a O6biMM MCnoNb3cBaHbl AaHHele M0 NefoBOoR
XOAKOCTY, NpepacTaBneHHble B paboTax [6 — 10].

2 ® 1. np, 10081
) ©2.CA-15

A 3. Anexceit Kocbimk
M4 Amryema
X 5. Usan Nananux

8. Lunni
& 7. MV Arciic (traditional bow)
A 8. MV Arctic (new bow -Melvilie bow )
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Aé yfna HaKknoHa doplTesHs 30
0.5

/ 3- perpecCUoHHANA JABUCUMOCTL ARR

yria HaknoHa dopwreens 35
’ . ! 4- perpeccHOHHAR 3aBMCMMOCTb At
' ['ﬂﬁl .(nra A ALHOIO KO KCA HA WAP pIey
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Puc. 3.1

HOBbIX 0OB0AOBM Yrna Hakn. ®. 20
HaTypHble gaHHble Mo 11e4oNpOXoaMMOCTH TPAHCMOPTHEIX CYACB N1e40BOra NNasaHua

% N~ 3 1=perpeccHoHHan 3aBUCUMOCTb Na
4/ HATYpPHbIM AaHHbIM 1-7

4. Kpatkuin aHanu3 TpebosBaHniA knaccudpmKalMoHHbIX obwects K
pacuyeTHbIM cpopMynaMm A8 Ha3HAYEHUs MUHUMAnNbHO Tpebyemblx
3HAYEHW MOWHOCTU rMaBHbLIX MEXaHW3IMOB CYAOB FefOoBbIX
kateropuit Y4, JIY5 u nx 3KBABaNeHTOB B COOTBETCTBMU C
tpebosanuamu PC, LR, DNV, ABS n FSR

OCHOBHBIE NOAXO[b), 3a/10XKBHHbIe B pa3pabomky pacyemHbIX
opMyn ANs HasHa’YeHUs MOWHOCMM [/1aBHLIX MEXaHu3MOB CyHoB
Iie JOBOro nnasaHus.

AHAIM3 NOKa3bIBAET, YTO AN CYZOB FefJOBOr O NNasaHn s BesmMunHa
COMPOTUBAEHMA NbAa ABMXKEHWIO CYAHa sIBNAETCA OCHOBHLIM (haKTo-
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pOM, onpefenslWrM HeobXoAumMY TAry ABMKUTENbHOTrO KoMMnseKca
1, COOTBETCTBEHHO, MOIHOCTL ANA NpeooneHUA NefoBoro ConpoTUa-
nenun, [aHHbIA npuHUMn sanoxed B Aelictaywolume [ipasuna ans
onpegeneHy®n MOWHOCTH rMaBHbiX MexaHusmos Ng GyfoB akTMBHOro
nefosoro nnasaHusA. O4eBUOHO, UTO [AaHHbiA NPUHUKIT SBNAETCA
OCHOBOMNOMNAraioWUM Ansa pelleHns BbilueyKa3aHHoN npobnemsi.
PacyeT MOUWHOCTY IMaBHbIX MEXAHW3MOB NO AeicTByloWMM Tpe-
B6osaHusaMm gns kateropun Jly4, JIY5 B knacce PC, 1999 r. v anA
6anTMMCKUX KNAcCOoB OCYWeCTBNAeTC No eAWHON MeTORONOrUu.
Haurana metogonorusa 6asupyeTtcs Ha PuHcoko-lBeackux TpebosaHnax
1986 r., cornacHo KOTOpbiM MUHWMansHo Tpebyemas MOUWHOCTb
rnaBHbiX MexaHiamos (Ha Banax) onpefiensietcst no cdopmyne (4.1):

NE=f1f2f3(f4A+P0). (41)

B dopmyne {4.1) KoathpuumeHT f; onpeenaeTcs B 3aBUCHMOCTH OT
Tuna rpe6Hore BuHTa. Onsa BoW fi=1 gna BPW f,=0,9. Koaddu-
yveHt f=¢[200+0,675 rge ¢ — yron HaknoHa doplWITEBHS,
npuHumaeTcs He 6onee dem 1.1. MpoussegeHue ff [OMMKHO BbiTb HE
meree 0,85, KoathduuueHt f3=1,28/3\@, roe B — wupuHa, A —
BofonsmelyeHne. 3HadyeHue fz = 1,25/3\/[5 He MeHee yeM 1. BHadeHusa fy
u Py onipefensioTCs B 3aBUCHMOCTY OT KaTeropuu 1 BogousmMeu|eHus.
TpeboraHuA k MolHocTH gna 6anminckux knaccos (ABS, 2000 r.; LR,
1999 r.) u ana kateropuu Y4 B knacce PC, 1999 r. ngeH™MuHbl (cMm.
pasgen 5.1). Ona kateropun JIY5S 3HadveHus MOWHOCTH HECKOMBKO
nNpesbLIWaioT 3HaYeHn s MowHocTy ans kareropuit 1AS B knacce LR,
1999 r.; IAA knacce ABS, 2000 r.; IA Super no tpebosaHuam FSR,
1986 r. (cm. pasgen 5.2). Kakue-rubo nybnukauuu, pasbacHaowmue
6onee nogpobHo BolpaxeHune (4.1), HeU3BeCTHbI.

ns cynos apktudecknx kareropuit B knacce DNV (DNV Rules for
Ships, January 2001, Pt. 5, Ch1, Sec.4, J 200) 1 ABS (ABS Rules,
2000, Part 6, Chapter 1, Section 1, 31.1 Minimum Power) ctpykTypa
pacyeTHbiX hopmyn gns onpegenerdns Ng otnuuHa ot dopmynet (4.1).

Ananus pacuyeTtHbIX popmyn Ans onpegeneHnsa Ng nokasbiBaer,
4YTO MOLWHOCTb [AaBHLIX MEXaHW3MOB CYAOB NEAOBOrO MJiaBaHus
onpegdenseTcs B (hyHKUMW XapakTepuCTUK KOpMNyca, KoTopble ofpe-
AensioT Nejosoe CONpoTUBReHUE.

B 2000 r. 6uinn paspaBortaHsl HoBble ®uHcko-Beackue tpebo-
sanua (FSR, 2000 r.) k cygam negosoro nnasadus kareropuit 1A n [A
Super. Hosole FSR, 2000 r. pacnpocTpaHsioTCst Ha CyllecTsyloufue
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cypa (existings ships), knnb kKoTopeIX 3anoxXeH Qo sHeapsA 2001 r. u Ha
HoBbie cyga (new ships), kunb KOTopekIX 3anoXeH nocne aHsaps 2001 r.
TekcT FSR, 2000 r. gnst MOWHOCTY INAaBHLIX MEXAHW3MOB NPEACTaBfeH
8 [11]. Heobxogumo oTMeTUTs, YTO HOBhIe Tpebosanus FSR, 2000 r. k-
MOUHOCTM TNABHBIX MEXaHW3MOB BKIIOYEHbl B “AeicTeyloljne Tpe6o-
saHua DNV, 2001 r. gns 6anmuitckux knaccos (Rules for -Ships,
January 2001, Pt 5, Ch.1, Sec.3). B ykasaHHbix TpeGoBaHusX B
KavyecTBe PACYETHOTO pexuma [ABuXeHns fans onpepeneHus Ng
NPVHST PEXUM [BUXEHUA B «NefoBOM» KaWarne. [na pfaHHoro
pacyeTHOro peXxuma onpeferifeTcs pacyeTHoe CONpOTHBIEHWE IbAa
fpnxeHunio cygHa Rgy Jlegosoe conpotusneHue Riy onpepensercs
KaK conpoTMBREHue BUTOro Nbda W KOHCOMMAMPOBAHHOrO NEJOBOTO
cnos B KaHane. PacyeTHoe 3Hadvenue Np onpepenseTca 4vepes Tary
OBVXMHTENLHOro KoMmnAnekca B yHKUMN oT Ry AuameTtpa rpebHoro
BuHTa M ero na (BPUl, B®lW). Hoesie FSR, 2000 r. asnswTcs
e[MHCTBEHHLIMN TpeboBaHUAMM, (U3NUecKas KOHUenuus KoTopbiX
npeAcTasfieHa Hanbonee oTKpeITo. OnpeferneHne pacyeTHOro sHave-
Hus Ng Yepes pacyeTHOe 3HavyeHWe NefoBOro CONpoTMBrEHMA Rgy

" ABNAETCH MPOrPecCUBHBIM WArOM B PA3BUTMM TPeGOBaHNA K MOWHOCTH

cygos rnegosoro fnnaBaHus. [ipefcTaBRseTcs, YTO Takas cxema
AsfseTcs Hambonee NPMEMemMoin AnsA paspaboTKu HOBbIX Tpe6oBaHu .
PesyrbTaTel aHanusa Hosbix Tpebosanuit FSR, 2000 r. npeacTasneHs
B pasferne 5.
YunThiBas M3NoXeHHOoe, MOXHO cfenaTk cregyoujue Beisoasl.
~ AHarms noKasbiBaeT, 4TO COBPEeMeHHbIe TpeboBaHua K MOLHOCTH
rRaBHbIX MEXaHW3MOB CyZ[0B FefoBOrO MnasaHusa AONKHbI BKIIOYATbL

onpegenedue pacvyetTHoOro CorpomsneHna neia OBUXKEHUIO cyagHa (ne,qo-

BOE COMPOTMBMEHWE) U PACHETHON TArM ABMKMTENbHOrO KOMMIeKca Kak
OTAENEHLIX PACHYETHbIX BelMYMH. 3HAYeHHS 3aTMX BEMUYMH SBNAIOTCA
onpefensiowuMn 4N HasHaueHNs1 MOLWHOCTY TNaBHbIX MeXaH13MOoB.
OnpefeneHne pacdeTHOro NeoOBOrO COMPOTUBMEHUS [OMKHO
BLIMONHATLCA AMNsl XapakTepHbIX 3KCMMyaTalunOHHbLIX MefoBbiX YCro-
B, COOTRETCTBYIOWMX NefoBOf KaTeropun cygHa, Heobxogumeie Ans

| 3Toro napameTtpbl aKchnnyaTayyoHHbIX NefoBbiX YCHOBMVI N pexumsol

NNaBaHus [JOMKHbl GbiTo OTpaxkeHsl B lMpasunax knaccugukaiyin
MOCTPONKM MOPCKUX CyAoB. MuHumanbHo Tpebyemas MOWHOCTE 4,
COOTBETCTBEHHO, TATA ABMXMTENbHOTO KOMMNEKca JOrkHbl obecnedyn-
BaTb MPEOJoneHNne CYAHOM PacueTHOro NefoBoro ConpoTUBAEHNA CO
CKOpOCTbIO, KOTOpas rapaHTupyeT 6esonacHylo aKcrnnyaTtauuio cyada
[TA yKasaHHLIX NefoBbiX YCNOBWA 1 PeXUMoB aKcnnyatayum.
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Bbibop napameTpOB NeAOBLIX YCNOBUA M PEXUMOB [ABUXEHWUA B
3aBMCUMOCTY OT MEeJOBOK KaTeropun cyaHa gnsa ofpefensHus pacyer-
HOro NejOBOrO COMPOTUBIIEHUA SABAAETCH OCHOBOW KOHYEnunn ans
paspaboTKy HOBbIX HAYYHO-0BOCHOBaHHLIX TpeboBaHui K MOLWHOCTH
rnaBHbIX MEXaHW3moB.

MpuHnMMan BO BHUMAHWE ONbLIT 3Kcnnyartauun U tpebosaHunsa PC B
JacTu knaccudpukauyun (pasgen 2, yact | «<Knaccudukauusa» Mpasun)
NPUMEHUTENEHO K NE0BbIM TPAHCNOPTHLIM Cydam AN onpefeneHus
pac4eTHOro NefjoBOro CONPOTMBIEHNA, AOIMKHbLI OblTh YUTEHb! PEXUMbI
OBW)KEHUs B KaHane 3a NefoKOSioM, & TakXKe cnocobHocT: cygHa
camMoCToATeNbHO NpeooneBaTh NefoBsbie NepembIuky U3 CNNoWHOro 1
TopocucToro nbfda. [ns nefoKONoB v CYHOB BbiCOKUX apKTU4ecKuX
KaTeropuii 4OMKHLI NPUHUMATECA BO BHUMAEHWE PEXUMbI «ramming»
NS NpeooneHns TOPOCUCTLIX Tpag,

AHanus coBpeMeHHbIX TpeboBaHuit K cyAam nefosoro nnasaHus
NnoKasbiBaeT, YTO pacyeTHOoe NefoBOE COMPOTUBSIEHME LOFKHO ObiTe
onpefeneHo B 3aBUCUMOCTN OT rf1aBHbIX pasmepeHuit cyHa, a Takxe
OT (PopMbl HocoBOI oOKoHedHocTW. lpu y4vyeTe poOpMbl HOGCOBOH
OKOHEYHOCTM HEeOBXOOMMO, KakK MUHUMYM, YYuTbiBaTb Yrofl HaknoHa
thopwiTesHs, yron BXxoja saTepymMHUU (3a0CTPEHUE HOCOBOW OKOoHEeu-
HOCTH).

OnpefeneHne TAry OBUXWTENbHOrO KOMMMeKca [ONKHO Bbl-
NOMHATECA B 3aBUCUMOCTH OT TUMA OBUXUTENBLHOrO KOoMMnekca
(oTKpbIThIA rpebHOit BUHT, BUHT B Hacagke, BPL, B®U), konwuectaa
rpeBHbLIX BMHTOB, AuameTpa rpebroro BuHTa. B TpebosanHnsax Aans
CY[OB BbiCOKMX apKTUYECKUX KATEropuin osxHo ObiTe Y4TEHO YCroBue
0 HeoOXOAQUMOCTY NpefoTBpalleHHs 3abuBaeMoCTH Hacagky MbAoM #
CHUXXEHUA TArM OABMXKMTENbHOrO KOMmMrekca HuWXe fJonyctumoro
YPOBHA,

5. PesynbTaTbl aHanv3a MOWMHOCTU rNaBHbiX MEXaHM3MOB cynoB
neposbIX Kateropuit 11Y4, IY5 n ux sakeusaneHYoB B COOTBETCYBUAK C
tpebopanusmn RS, LR, DNV, ABS un FSR

B gaHHoMm pasgene npefcTaBnAlTCA pesynbTaTel adannsa MolHo-
CTX TNaBHbIX MEXaHW3MOB CyZoB nefoBblX KaTteropuw V4 u JIV5 B
knacce PC 4 X 9KBMBaneHToB B COOTBETCTBUM C TpeGoeaHusamu LR,
DNV, ABS v FSR. BoinonHeH cpaBHuTeNbHbIAR aHanus ctapblXx (1986 r.
“3gaHnMs) 1 HoBbIX (2000 r. n3ganns) TpebosaHuh PuHcko-iseackoi
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agmuHnctpauum (FSR) Kk MOWHOCTU rNaBHLIX MEXaHWsMOB CYAoB
nefosoro nnasaHus kateropuii 1A Super u [A,
PesynbTaTel pacHETOB MOLWHOCTY T NABHLIX MEXEBHU3MOB B COOTBETCT-

BuM c Tpebosanmamu PC, LR, DNV, ABS u FSR npepctasneHel B

Tabmmuax 5.1, 5.2 1 Ha puc. 5.1 1 5.2. PacyeTel MOWHOCTY BLINONHEHb! AN
AeNcTBYIOWNX Cy[os fo Bofonamellernii D<50000 1. JonosHuTenbHbie
fA&HHble ANA 3TUX CYOB MO OCHOBHLIM pasMepeHusm Kopnyca, yrny
HakNoHa (HOPLLTEBHSA, Xapak TePMCTUKAM ABMXMTENLHOrO KoMnnekca, no
NeonpoXoanMocTi 1 HOMWHATBHOW CKOPOCTU CydHa Ha 4nCTol Bofe
MOXHO HanTu B paborax [2, 11] v B PerncipoBoit xkHure PC.
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A YCTaHO8 OYHAR MOLHOCTh

o xateropua A ans FSR 2000r., existing Ships

[0 Bantuitckne knaccu (A ans FSR, 1988r.; 1A ana LR,1999r 1A ana ABS,2000r.), NY4 8 knacce PC
© kaTeropua AD ana ABS , 2000r.

Puc. 6.1
3HaueHWe MOWHOCTY MeXaHN3MOB (NPONYNbLCUBHOR YCTaHOBKHU)
Ons cynos kaveropun JY4 u ux aKsuBaneHToB.
BopgovameiyeHue 2500 — 120000 T

Iina sopouameujeHnnt D>=50000 T aHanM3 3Ha4YeHU MOLHOCTY
BbIMOMHEH NTPUMEHUTENBHO K NepCrekTUBHbIM apKTUHEeCKUM TaHKepaM.
OCHOBHblE pasMepeHna 3TMX apKTUHEeCKNX TaHKEepOoB npeacTaBneHbl B
Tabmye 5.3, :

3HauyeHUN ycTaHOBOYHOM MowHoCTM Ne 1 pacueTHbIX sHaveHnit Ng
B cooTBETCTBUN ¢ TpebosaHnaMu KO aHanm3npoBanmce B (ByHKUWK OT
sofdousamenjenHusn. Gonblioe KOMMYECTBO CY0B NO3BONMMO Npoanan-
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Taénuya 5.1
3HayYeH A MOLLHOCTW FRaBHbLIX MEXaHU3MOB (MPOryNbCUBHOR YCTAHOBKK)
ARA cyzoB Kateropuu JIY4 u ux sKeMBaneHToB

Heacteywowue | Bogousme- MoujHocts {Power) [kwi]
cyna ujenme
Operating ships Displa- Yetano- |FSR, 2000 r.{ Baniickue | ABS (AQ)
Name cement D [r]]  BOuHas (Existing {xnaccel [Ty4
Operating Ships)
Mekhanic Yrtsev, 2636 2074 2783 1603 1902
RS (L1)
Shuhle Geteborg, 3088 2370 2236 1404 1529
DNV (1A)
Mary Christina, 4536 1850 2887 1727 1902
LR {1A)
Sobetskiy Voin,{ 3780 1471 2815 1679 1700
RS (L1) )
Aila FSR, (1A) 7230 2960 3390 2226 2592
Vitaliy Diakonov, 7730 2960 3711 2418 2724
RS (L)
Kapitan LUS, 8140 2200 3928 2784 2829
DNV (1A)
Tebostar FSR, 8433 3360 2660 2904
(1A)
Trans Danta, 9785 3680 4192 2988 3252
DNV (1A)
Kilsla FSR, (1A) 10000 3000 3043 2850 3308
Stahanovets 10000 3700 3986 2838 3308
Kotov, RS (L1) 11149 4810 4278 3355 3600
Libbi ABS, (IA) 11565 4530 3372 3rio
Solano FSR, (lA) 12082 5520 5724 3622 3843
Kaverznev DNV, 13418 4260 4435 3594 4187
(1A)
Mariner, LR (1A) 14364 4300 4165 3800 4430
Emsstern, GL 14994 3789 3942 4592
(E3)
S-Petersburg, RS 21030 5300 6211 5276 6145
(L1)
Tervi FSR, (1A) 55854 10800 8754 10941 15130
Project SHIPS 40000 8693 8534 13400
NEW Arctic 80000 15240 13826 19820
Tanker 120000 21740 1950 26495
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AJTYS ana PC,1999r.

O 1A Super mis FSR, 2000r., existing ships

& Al ana ABS,2000r.

0 Banmmiickue knacen (JAA i ABS, 2000r.;fA Super aax FSR, 1986r; [AS ang LR ,1999r. )"
A Y CTAaHOBOTHEA MOLIHOCTET -

@ IA Super gna PSR, 2000r. NEW ships

Puc. 5.2
3HaueHne MOLHOGTH FNaBHbiX MeXaHu3MOoB (NPonybCUBHOM YCTAHOBKU) AN CYL0B
kaTeropuu JIY5 u ux skeupanentoe. Bogonameuyenne D=2500 — 120000 1

3UpoBaTb OCHOBHbIE TEHAEHUWM W 3aKOHOMEPHOCTU U3MEHEHMA
MOLWHOCTU NPONYNLCUBHOW ycTaHoBky Ng,

LOnsa Gonee fgeTtanbHOro aHanusa Tpe6oBaHui K MOWHOCTU CYAOB
nefoBoro MNaBaHUdA AONOMNHUTENbHO Obifla BbiofHEeHa OueHKa WX
negonpoxegumoct hjce {Rice — TONUWMHA POBHOTO CrIOCWHOrO NbAa,
npeogonesaemoro CyJHOM fpu NMOMHOA MOWHOCTU NPy MUHUMAaNLHON
ycToiuusoi ckopocti). OyeHka nefonpoxXoAMMocTy BhioNHAnacs ans
cynos kaTeropuit NY4 n Y5 W UX 3KBUBANEHTOB B COOTBETCTBUN C
TpebosaHuamMmn FSR B tyHkuMM oT BOAOU3MEWEHWA. 3HadyeHus
NefonpoXoAMMOCTA onpefensarMcs € yyeToM AadHbiX, npefcrasneH-
HbiX B pasgene 3. C aTo# uenbio OUEHKAa TArM [ABMIKUTENbHOIO .
KOMMeKca BbINMOMHANACh ANA OAHORANLHOMO KOpryca Npu ocHalljeHun
cypHa oTKpblTeiM BPLU. Yron HaknoHa opliTeBHst npuHumancs
pasHbiM 30° — 35°, PeaynbTaTthl aHammsa NeAonpoxoauMMocTu npef-
cTaBreHb! Ha puc. 5.3 1 5.4.

Ha ocHoBaHWy NpPOBefEeHHOro aHanMsa MOXHO cAenaTth BblBO[Mb!,
KoTopble npeAcTaBrieHbt B nocnegyriynx pasgenax 5.1 u 5.2.
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Tab6nuya 5.2
3HauyeHM A MOLUHOCTN TNAaBHbLIX MeXaHN3MoB (NPoNySbLCUBHON YCTaHOBKM)
Ans cyfioB Kateropuyt JIY5 1 UX 3KBUBANEHTOB

Deficteyioume |Bogouame- MouyHocTs (Power) [kwt]
cyga ujeHune
Operating ships Displa- |PC (JIY8)|FSR, 2000 r} ABS (A1)| Banmui- | YcraHo-
Name cement D [1] (Existings cKkue BOYHAR
Ships) knaccel™ | Operating
Frointier Spirit 5384 3841 4000 3614 4860
Envic 5660 2740 5032 3664 2740
Polar Circle 6719 4084 4070 3882 6000
James Clare 7400 4369 42860 4043 4149 6650
Ross
Kemira 8246 4020 4600 3800 4120
Ahtella 9427 4614 6274 3874 4352 5920
Ventapils 9460 4449 5475 3884 4198 4350
Kap. Sakharov 10000 4810 4935 4043 4532 4930
Kap. Goncharov 11170 5145 6557 4386 4835 4690
Igor {linski 11754 5115 6082 4558 5082 5100
Aleksandr 12024 5290 6231 4638 4854 4690
Sbbirikov
Finn Eellow 13288 6573 8570 5009 6149 10300
Amguema 14470 5482 6134 5300 5190 5300
Acturus 18657 8950 7795 6588 8308 13200
Lunni 22000 7480 6714 7571 6919 11500
Samotlor 24570 8853 7446 8326 8170 8538
Dmitry Donskoy 27340 8842 8732 9140 8144 8238
Project arctic 40000 11220 11010 12860 11050
tanker
Project arctic 80000 18326 18420 22810 16424
tanker
Project arctic|] 120000 25862 25600 30500 22100
tanker

*Banmickue knaccel — (1AS B knacce LR, 1999 r.; IAA B knacce ABS, 2000 r; 1A
Super no TpetosaHuam FSR 1986 r.)
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40000 60000
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@RS, 1999r., xaveropus NY4;

AFSR ,2000r. ,axist. Ships ,xkaTeropus A

Puc. 5.3
‘OljeHKa NefonpoXoAUMOCTY CYA0B N1eJOBOT 0 NAaBaHUs NPU MOWHOCTH MNaBHbIX

100000 120000 140000

ans kateropuu J1¥4 u FSR, 2000 r. (existings ships) gna xaveropuu A

CyaHo
Operating Ship

Bopouameujenue [1]
Displacement {t]

Nepgonpoxogumocts [m]

RS, 1999 FSR, 2000 Exist. Ships
Mekhanic Yrisev 2636 0,27 0,37
Linc Star FSR 7730 0,35 0,41
Kaverznev DNV 13418 0,4 0,47
S-Petersburg RS 21030 0,42 0,48
Project Ships 40000 0,55 0,56
New Arctic Tanker 80000 0,59 0,62
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Tabnuya 53

OcHOBHbIe XapaKTepucTMki NepcneKTUBHbIX NeoBbiX TaHkepor Gonkuioro
BOONaMelleHua KaTeropuit JV4, JTYS

CyaHo

TaHkep Y4, NIY5

Taukep V4, V5

Taukep Y4, Y5

Taukep NY4, N1Y5

Bogovamewenue [1]
Ormna [m]
Wupuna {m]
Ocagka [Mm]
KoadhuyuernT
obLyen nonHoTsl 6
KonunvyecrTtBo
rpe6Hbi X BUHTOB
Tun rpebHoro
BUHTA

40000
170,2
28,3
12
0,675

1

OtkpbiTeitt BPIW

80000
218,6
36,4
14
0,700

1

OTKpeI T BPL

120000
2586,3
42,7
15
0,713

1

OTkpbiThiit BPLU

160000
2841
47,4
16
0,725

1

OTKpbITbI BPL

T
0. T S
: -—\“""'J
=3
0% Q\ — R
|z /
0 g
g ;9""—'13<‘\\
o
0.8 £ /.
&
&
uj_fi_l’
Bbcncumax TONUIHHA
04 = nbaa o xareropun JIYS
B COOTBCTCTRHH [+
0.3 TpeosanmamMu PC,1999r.
0.2
0.1
Bogonamewe kue D [1]
0 T T
0 20000 40000 60000 80000 100000 120000
Puc. 5.4

140000

OueHka negonpoxoaMMocTU CYA0B NeqoBoro NNABaHUA NPU MOLHOCTY T1aBHbIX
MexaHU3MOoB (NPONy/bCMBHOW YCTAHOBKU) B cooTtBeTcTaun ¢ Tpebosanusamu PC, 1999 r.

ans kareropuu J1Y5
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5.1 Pesynbrarthl aHanusa WMOWHOCTU TNABHLIX MeXaHU3MOB CY[oB
nepoBoil Kareropun JIY4 n MX 3KBUBAnNeHTo® B COOTEETCTBUU C
tpeboBannamn RS, LR, DNV, ABS u FSR

1. PacueTHbie aHaveHnsa Ng ansa cygos kaTteropuit Y4 s knacce PC u
cypos ¢ 6anTuiickumu knaccamu (1A B knacce LR, 1999 r.; |A B knacce
ABS, 2000 r.; IA cornacHo Tpe6oBaHusam FSR 1986 r.), ABNSIOTCA
OAMHAKOBLIMK, Tak Kak (opMyrsl Ans WX OonpefeneHua MonHOCTsI0
naeH™MuHs! (oM. pasgen 4). MoaTtomy cypa Kateropuit: 14 B knacce PC,
1999 r.; 1A B knacce LR, 1999 r.; 1A B knacce ABS, 2000 r.; IA no
Tpebosanusm FSR, 1986 r. B yac TpebosaHuit K MOWHOCTA TNaBHBIX
MEXaHM3MOB ABNSIOTCA 3KBMBaneHTamu (cM. puc. 5.1, tabn. 5.1).

2. 3naueHusa Ng gnsa cygos apkmueckoit kateropuu AO B Kracce
ABS Boilue, yem gna cygos karveropuit J1¥4 B knacce PG, 1999 r. u
cypos ¢ 6anTitckumu knaccamu (1A B knacce LR, 1999 r.; 1A 8 xnacce
ABS, 2000 r.; |A cornacHo TpebosaHuam FSR, 1986 r.). C yesenuue-
HMEeM BOJOM3MEL|EHHA COOTBETCTBYIOWast pasHuya Boapacraer (cMm.
puc. 5.1).

3. 3nayenus Ng ans cygos apkTtudeckoit karteropuu ICE-10 B
knacce DNV sHauMTenbHo Bbilie, YeM Afs BCeX OCTanbHbiX paccMo-
TPEHHbIX KaTeropwii, Bkmouas kateropwio JfIY4 B knacce PC [11].
MoatoMmy apktuyeckas karteropua ICE-10 B xnacce DNV He moxet
paccMaTpuMBaTthCsl Kak oKBUBaneHT kaTeropuu JIV4 B knacce PC. B
YacTHOCTW, 3TO OBYCNOBNEHO TemM OOCTOATEeNbLCTBOM, HTO cyda apk-
TMyeckoil kateropun |CE-10 B knacce DNV npepgHasHaueHsl ans
paboTel B ApKTUYECKUX YCNOBUAX Be3 NefoKOrNbHOro ConpoBOX ASHNUS,
B TO BpeMms Kak cyga kaTteropuit fIY4 s knacce PC npegHasHayeHsl Ans
paboTel noj NPOBOAKOR FeAoKonos. JlefoBbie 3IKCNyaTaluuoHHbte
ycnosusi gna kaTeropuun ICE-10 B knacce DNV sHaunTensHo tsxenee,
yem ana kateropuu J1¥4 B knacce PC. Ha 970 06CTOATENECTBO TakXe
yKasbiBarnock B pasfgene 2.

4. B o6nacm sopousmeljeduin D<20000 T sHaveHns Ng ans cynos
kaTeropuit IA no HosbiM Tpebosavusam FSR, 2000 r. n DNV, 2001 r.
3HAYMTENLHO yBenMueHbl (Hosble Tpebosanua FSR, 2000 r. k MmowHo-
CT# rnaBHbiX MexaHuamos N BKriodeHbl B fleiicTBylouue TpebosaHus
DNV, 2001 r.). 3naqenns mowjHoc Ng ans cygos A cornacHo HOBbIM
Tpebosanuam FSR, 2000 r. u DNV, 2001 r. npesocxoaaT cooTBeTCT-
BYIOUJME pacyeTHbie 3HaYeHus no AeicTeylowum Tpebosanusam LR,
ABS pns Banmitckux knaccos u Ans karteropuu Y4 8 knacce PC,
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1998 r. B cpegHem Ha 25 — 30%. Takum oGpasom, B COOTBETCTBUM C
sosbiMn Tpebosavusamu FSR, 2000 r. cyga kateropuit |IA B yactu
MOLWHOCTM He MoryT ObiTb oKBUBaneHTamu cyaam karteropuu ¥4 8
knacce PC.

5. B npeablgyweM NyHKTe ykasblBanock, 4To B obnactu Bogous-
MeuweHnin D<20000 T sHavyenun Ng ans cyfos kateropuit IA cornacHo
HoBbiM TpebosaHusam FSR, 2000 r. sHaunMTenbHO yBenm4eHs! Paccmo-
TPUM BO3MOXHbLIE TMpPUUMHBI 9Toi TeHAeHuun. C atoih denbio Obin
nposefeH aHanus cnocoBHOCTU TPaHCNOPTHLIX CYA0B nNpeojonesaTts
nefjoBoe COMpOTMBNEHUE («MefoNnpOXOANMOCTH») MPU pPAaCYeTHBIX
3HaYeHMAX MOUHOCTM B COOTBETCTBUMN C AeACTBYOUWMMIY TpeboBaHua-
mu PC gna kateropuun J1Y4 u HoBeimu TpeboBanuamu FSR, 2000 r. ans
kateropuu IA. PesynbTaTbl pacdyeToB npepcTaBreHsl Ha puc. 5.3.
AHar1s MoKasbiBaeT, YTO B LUMPOKOM AManas’soHe U3MeHeHUs BOJOMUS-
MEWEHUA Ccyda He SBNSIOTCA I9KBMUBANEHTHbIMW C TOYKM 3peHus
nefoBoi XoAKOCTH (T.e. C TOYKM 3peHUs cnocoBHOCTU npeconesaTts
COnpoTUBREHUE Nbla ABMXKEHUIo cyaHa). Tak, Hanpumep, negornpoxo-
OMMOCTb TarKepa sogouameuwjeHnem D=80000 T B cOOTBETCTBAM C
nencreylowunmy Tpebosanusamu PC gns kateropuu f1Y4 coctasnset
hige = 0,57 m, a ANA TpaHCnopTHOTO cyaHa Bogouameujednem V3000 T
hice=0,27 M. MOXHO NMPeAnonoXunTb, 4To paspaboTunMku HOBLIX Tpe-
6osannin FSR, 2000 r. noctaparmch KOMREHCUPOBATL YMeHblieHUe
nefonpoxXoAuMOoCTy Mpy YMEHbLEHWY BOAOK3MELEHNA ToCpPeCcTBoM
nogHatia mowHoc™ Ng (cm. puc. 5.3). Ha puc. 5.3 npeacrasneHsi
peayfbTaTel OUEHKM NEefoTIPOXOLMMOCTM B COOTBETCTBUM C Tpebo-
BaHusmu Hosbix FSR, 2000 r. gna cywectsywowux cypos. Ans
OTHOCUTENLHO MarbiX BofouaMelweHWin nopagka V5000 T negonpo-
XxoguMocTe nogHATa npubnmantensHo Ha 0,10 M o cpasHeHulo ¢
tpebosanuamu FSR, 1986 r. u gedcmsyloumumun npasunamn LR, ABS
ans 6anTuiicknx knaccos U PC gna kateropuu Jy4,

Opyrot npuunHon, KOTOpoOh aprymMeHTMpoBanocb yBenuyeHue
MOWHOCTM MPONYSbCUBHOR YCTAHOBKW COrNacHo HOBbIM TpeboBaHuam
FSR, 2000 r., ssnaeTtcs obecrievyerdne 3arpy)KeHHOCT™ INejoKoNbHOro
nota ®uHNaHAMM B 3uMHee Bpems. HecooTBeTCTBME MOL{HOCTH
NpofynNLCHBHOI YCTAHOBKM cyfHa HosbiM Tpebosanuam FSR, 2000 r.
npuBegeT K HeobxoAumocTu ob6fA3aTensHOro HaiMa nefgokona Ans
obecneyeHuns NPoBoAKK B NOPT B NeAOBLIX YCROBUSAX.

6. B npefblgywieM NyHKTe yKasblBanock, 4To cyfa Kateropun j1¥4
npu 3HaA4YeHUAX MOWHOCTM B COOTBETCTBMM C TpebosaHusmu PC He
ABNAIOTCA 3KBUBANEHTHBIMMU C TOYKW 3peHua cnocobHoCTH npeogone-
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‘BaTb NefoBOEe CONpOTMBNEHMe (nefoBoi xogkocm). CnocobHocTb
npeofonesaTts NefoBOE COMpPOTUBIIEHUE C YMeHblieHueMm (BospacTa-
HWEM) BOJON3MELeHNUsA ymeHbllaeTcs (ysenuunsaeTcs) (cM. puc. 5.3).
AHANM3 MoKasbiBaeT, Y4TO AN apKTMYecKuX KPYMHOTOHHAXKHbLIX TaH--
Kepos BofouamelujeHuem D>80000 T regonpoxoAMMocTb MOXeT
npesbiwats 0,6 M, ocob6eHHO ANA HOBbIX CYAOB G YNy4ileHHbIMK
HOoCOBbIMWM 06B0A4aMU, a Tak)Xe Mpu YCTAHOBKE [OBWXWTENbHOro
KoMnnekca c Hacagkoi. B cooTBetcTBuM C TpebosaHuamu PC
(paspgen 2, yacte 1 «Knaccuduxkayus») npefenbHas ToNWUHa Tbaa
ana cygos kaveropuu Y4 ripu camocTOATENBHOM MNaBaHuy B 3UMHE-
BECEHHIOI HaBurauuio orpaHuumeaeTca senuuuron 0,6 m. Mpepgcras-
NAETCA, YTO BbilleyKaszaHHoe 06CTOATENLCTBO HEOBX0AUMO YUeCTs Npu
cnegyoujem usaaduu Mpasun PC,

5.2 PesynLTarhl aHanu3a MOLWHOCTY INaBHbLIX MEXaHA3MOB CyHOB
nepopoi karteropuy# JIY5S n uX 3KBUBANeHTOB B COOTBETCTBUW C
tpebosannsamyu LR, DNV, ABS n FSR

1. 3HauyeHMA MOIYHOCTM [raBHblX MexaHW3MoB ANA CYHOB ©
6anmiiickumm knaccamu (1AS B knacce LR, 1999 r; |AA B knacce
ABS, 2000 r.; |A Super cornacHo Tpe6osatnam FSR 1986 r.) asnsoTes
npaKTUYeckn OaMHAKOBbIMU. [03TOMY CyAa YKasaHHbiX KaTeropuit B
yacm Tpeb6oBaHWIA K MOWHOCTU FaBHbLIX MEeXaHu3moB sBAATCA
akBuaneHtamu (cM. puc. 5.2 n Tabn. 5.2).

2. 3HayeHWUs! MOW{HOCTU TMABHBIX MEXaHW3MOB ffIR CYAOB Karero-
puit NY5 8 knacce PC, 1999 r. HeckonbKo Bhile, 4em Arst 6anTmMAcKuXx
knaccos: 1AS B knacce LR, 1999 r.; IAA B knacce ABS, 2000 r.; IA
Super cornacHo Tpe6osaHusm FSR, 1986 r.

3. Jo sogouamenjennit Da~20000 T pacyeTHble 3HAYEHUA MOLHO-
¢ rnaBHbix mexaHuamos Ng gna cyfgoe kateropuu Y5 B knacce PC,
1999 r., B cpeAHeM, HEMHOT O NPEBLIWADT COOTBETCTBYIOWMN E 3HAYSHU A
ans apktuueckoit kateropun A1 B knacce ABS. OpgHako Ans
sofgonsmewendnit D>20000 pacyeTHble 3HAUYEHUSA Ng no Tpebosatnam
ABS ansa apkmuyeckoit kateropun A1 npesbiwaloT cooTBETCTBYOWMNE
3HadeHus ana kateropuu fY5 B knacce PC, 1999 r. 3HaueHue
MUHUMANbHO TpeGyemol MOWHOCTH ANs apKTuyeckoi kateropun Al
B Knacce ABS coctasnaeT (Ng)min=3700 KBT » 3HausTensHo ripe-
BbIlIAET COOTBETCTBYIOU|Ee 3HaYeHne Ana kateropuu JTY5 B knacce PC,
1999 r., kotopoe pasHo (Ng)min =2600 KBT (cm. puc. 5.2). Noatomy gns
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cyaos ¢ manbimy sogousmetteduamn (D<4500 1) kateropus JI¥Y5 B
knacce PC u apktuyeckas kateropus A1l B cootBetcTBUM C Tpebo-
gaHusamu ABS, 2000 r. He MOryT CUNTATLCH 3KBUBANEHTAMMU.

4, BaXXHO OTMETATb, 4TC 3HAYEHWNS MOL{HOCTY I NIaBHbIX MEXaHW3M OB
ans cypos apktdeckoin karteropuu ICE-15 B xnacce DNV sHaunTensHo
Bbllie, YeM A1t BCEX OCTAllkHbIX PACCMOTPEHHBIX KaTeropui, Bkroyas
kaTeropuio J1¥5 B knacce PC [11]. Moatomy apktuueckas kateropus ICE-
15 B knacce DNV He MoXeT paccMaTpuMBaTbCH Kak 3KBUMBanNeHT
kateropuu I1¥5 B knacce PC (cm. Takxxe pasfen 2).

5. B o6nac Bofonsmelerun D< 15000 sHavenns Ng ans cypos
kateropuit |A Super no HoebiM TpebosaHuam FSR, 2000 r. (gns
cywecTteylowux cygoB) n DNV, 2001 r. aHauuTensHo ysennuexsl. [ns
06NacTM OTHOCUTENLHO ManbiX BOAOU3MEWEHUA 3HavYerna MOWHOCTH
Ng ansa cynos 1A Super cornacHo HoBbim TpeGoeaHusm FSR, 2000 r.
NPeBOCXOdAT COOTBETCTBYIOUME 3HAYeHMa Ansa Kateropun JIYS B
xnacce PC B cpegHem Ha 25 — 30%. Takum o6pa3om, B COOTBETCTBUM
¢ HoBbIMM Tpeboeanusamu FSR, 2000 r. v DNV, 2001 r. cyfa xateropwuii
IA Super u ICE-1A* B 4acT MOWHOCTY HEe MOryT ObiTh 3KBUBAfEHTAMM
cynam kateropuu NY5 8 knacce PC (puc. 5.2, Tabn. 5.2).

B o6rnactv 6ofbWwUX BoJOU3MeElIeHUH {(apKkTnyeckue TaHkepa
gogovameljedmem 40000 — 120000 71) TpeboBaHWA K MOUWHOCTY
FNaBHbIX MEXaHusMoB AnsA cygos kateropuu JIY5 B knacce PC u gnst
cyujecTaylowmx cynos kareropuu A Super no voebim FSR, 2000 r.
npakTh4ecky coBfafaloT.

6. Ba)KHO OTME™Th, YTO YBEIMUYESHNE PACHETHLIX 3HAYEHW MOLHOCTH
Ne anst cynos kateropuu IA Super no Hoeeim TpebosaHusm FSR, 2000 r.
cornacyetca ¢ ysenmdeHnem Ng Ans HOBbIX AeiCTBYIOWWX CYHOB B Kracce
DNV, LR noctpoitku 90 rogos (cm. puc. 5.2, cypa: Ahtella (FSR); James
Clare Ross (LR); Polar Circle (DNV); Frontier Spirit (DNV))

7. Npesigyiynii aHanua MOLHOCTU FNaBHEIX MeXarnamos Ng Obln
nposefeH B (YHKUMW OT BOLOU3MELLEHWUS, 4TO MPW OTHOCMTEILHO
60MbLLOM KOMYECTBE CYA0B MO3BONMA0 YCTAHOBUTL OBWMe TEH AeHUNY
1 3aKOHOMEPHOCTH C Ljensio pa3paboTKi OCHOBHLIX MOAXOH0B K HOBbIM
Tpeboeanuam no Ng gons cygos negosoro nnasaxus. O4yeBngHo, fpu
aHan1se W, oco6eHHO, NPpY HasHavYeHWW MOWHOCTU FAaBHbBIX MEXaHW3-
MoB Heobxognm Goriee cTporuil yyeT napameTpos cypHa, onpefe-
NAKWNX NEJOBOE CONPOTUBIEHKE U, COOTBETCTBEHHO, 3Havenne Ng

CoOTBETCTBYIOWMA aHanus Npu nNOCTOSHHOM Yrne HaknoHa gopiu-
tesHst @ =30° nposegex B otiete [11]. [MonyyeHHsle peaynbTathl
aHanoryyHol NpeAcTaBneHHbIM Bbllle,
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8. AHanornyHo nyHKTy 7 u3 pasgena 51 cyaa kateropuu J1Y5 He
ABMAOTCA IKBUBATIGHTHBIMM C TOMKM 3pEHUA CnocoBHOCTU fpeofone-
BaTe NefoBoe conpoTuBneHue (nefoeoit xofxoctn). CriocobHocTs

npeojonesaTte NeAoOBoe conpoTneneHne c ymeHbellieHuem (BOGpaCTa- :

HUEM) BOQOU3MELLEHNA yMeHbllaeTcs (ysenuunsaeTcs) (oM. puc. 5.4).
AHanMs nokasblBaeT, 4TO AN apKTMYecKWX KPYMHOTOHHaXXHbIX TaH-
kepos BogomnameujeHuem [D>80000 T. NefonpoxoAMMOCTe MOXeT
npesblate 0,8 M, 0COOEHHO ANA HOBLIX CY[AOB C YNyuleHHbIMM
HOCOBbLIMM obOBOgaMu, a Tak)Xe npyu ycTaHoBKe OABUKWUTENbHOTO
KoMnnekca c Hacafgkoih. B cootBeTcTBuM ¢ TpeboeaHusamn PC
(paspen 2, yacte | «Knaccudmkayusa») npegencHaa TonwuHa rnbaa
anst cyfgos kareropuu JIY5 npu camoCToATENBHOM NAaBaHWW B 3uMHe-
BECEHHIO HaBUIaUWio OrpaHUIMBaeTCH BenmM4yuHon 0,8 M, 4TO HeobXo-
AUMO yunThiBaTh AN obecrieqeHnn 6e3onacHoi aKcnnayaTaymuu,

OCHOBHbIE BbIBOABI U pPe3ynbTaThbi

B pamkax faHHo# paboTbhl MonydyeHbl cnegylolwjue OCHOBHbIE
-BblIBOfBl U Pe3ynbTaThHl,

1. MpoeefeH aHanM3 MOWHOGCTW FNaBHbIX MeXaHU3MOB GCYAoB
nefosoro nnaeaHus kateropu#t JIY4 v Y5 B knacce PC n ux
3KBMBANEHTOB B COOTBETCTBMM C gelcTBylowumy TpebosaHuamu NKO
u GduHcko-lBegckoit agMuHucTpauun. [na nposegeHus aHanmsa
3KBUBANEHTHOCT: NEedoBbLIX YCUIIEHWA ycTaHasniMBanachk B COOTBETCT-
BuM ¢ pAeilicTByioujuMm PyKoBOACTBOM MO TEeXHUYECKOMY HAG30PY 3a
cygamu B aKcnnyaTtauun (ctp. 23, Tabnuua 6.3). [poananMauposana
MOU|HOCTb FNaBHbLIX MEXaHW3MOB Cy[oB nefosbix kKaTeropui IA u 1A
Super B COOTBETCTBUM C HOBbIMU TpebobaHmamu ®uHcko-tlsesckon
agmuHucTpaduu, 2000 r.

2. B cooTtseTCcTBMU C AelficTBYyOWUM PYKOBOACTBOM MO Te@XHUYECKOo-
My Hagsopy 3a cygamu B akcnnyatayum (cTp. 23, tabrmmua 6.3)
yCTaHABNMBABTCA SKBMBANEHTHOCTs kaTteropuii Y4 n JIYS B knacce
PC apkTuyeckum kateropusm ICE-15 n ICE-10 B xnacce DNV.
BoinonHeHHLIM aHanMa nokasan, uto cyaa kateropui JIY4 u JIY5 B
knacce PC He aABNAIOTCA 3KBUBASIEHTaMKU apKTMYeCKUM Cyhdam Kare-
ropuit ICE-10 u ICE-15 B knacce DNV B 4actit MOWHOCTH rnasHbIX
MexaHuamos. dkevBaneHTHocTh cyaos KaTteropuit {CE-10 u ICE-15 8
knacce DNV cypam B knacce PC gonxHa 6biTe ycTaHoBReHa Gornee
KoppeKTHo. Bonee KOppeKTHOU ABNSETCA 3KBUBASIEHTHOCTL KAaTeropuii
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ICE-10 n ICE-15 B knacce DNV kateropusim NY6 u N1I¥Y7 B knacce PC,
LaHHbIf BbiBOg ABNASTCA NpeAsapnTenbHbiM M TpebyeT yTOUHEHUA,

3. BoinonHeHHbI aHanua nokasarn, YTo B 06nactM BogousMelleHni
D<(~20000) T 3HaYeHUs MOLIHOCTW TrnasHbiX MexaHuamos Ng agns
cygos kateropuit A, |A Super cornacHo HoBbiM TpeboBaHusm FSR,
2000 r. 1 DNV, 2001 r. s3HaunTeNbHO yBENMYEHbI. 3HAYEHU A MOLWHOCTY
anst cygos |A, IA Super no Hoeeimu Tpebosannsmu FSR 2000 r. u DNV,
2001 r. moOryT npesbillaTb COOTBETCTBYIOU|#E DACYETHbIE 3HAYEHWA
cornacHo feicTteylowum npasunam LR, ABS gnsa 6anmiickux knaccos
u gns kateropui J1¥4, Y5 B knacce PC, 1999 r., B cpefgHem, Ha 25 —
30%. Takum 06pasoMm, B COOTBETCTBUM C HOBbiMu TpebosaHuamu FSR,
2000 r. cyga kateropun IA, 1A Super B 4acT MOWHOGCTU HE MOTYT ObITh
akBuBaneHTamu cygam kareropuit IY4, JIY5 B knacce PC.

HecooTBeTCTBME MOWHOCTY INMABHbIX MEXAHW3MOB CY[Ha COr JacHO
HoBbiM TpebosaHuam FSR, 2000 r. npuseger k HeobxognmocTn
065A3aTensHOro HalMma negoxona gns obecneyeHyua NPoOBOAKY B NOP Thi
PUHNAH QMU B NE[OBbIX YCIOBUSIX,

4. AHanus nokKasbisaeT, YTO COBPEMEHHble TPeOOBaHNA K MOLW{HOCTU
rnasHblX MEXaHWM3MOB CydoB FedOBOrO MNaBaHusA [OIKHbI BKITHOYaTb
ofnpegeneHie pac4eTHOro CONpoTUBNEHUS NbAa OBUXXEHMIO cygHa (nepo-
BOE COMPOTUBMEHKE) U PACUETHOW TArU ABVMXKMTENLHOTO KOMMMEKCa Kak
OTAENbHBIX PACYeTHbIX BerMuMH. 3HaYeHUA 3TMX BEenuuYMH ABNAIOTCH
onpefensioWwyMn Anst HasHavYeHWst MOLHOCTY INaBHbLIX MexXaHu3MoB.

Onpefenedne pacyeTHOro MNeJOBOrO COMPOTUBREHWSA [OMKHO
BBIMIONHATLCA AN XapakTepHbiX 3KCNNAyaTauWoHHbIX NeAOoBLIX YCRo-
BMWIt, COOTBETCTBYIOWMX NeJoBOW KaTeropuu cygHa. Heobxogumsle gna
3TOr0 NapaMeTpbi 3KCMMYATAUYUOHHbLIX NEeJOBLIX YCMOBUA 1 DPeXUMb
NNaBaHns JOfXHbI ObiTe OTpaceHel B [lpaBunax Knaccugukayuy u
MOCTPORKM MOPCKAX cyfAosB. MuHumansHo Ttpebyemas MOWHOCTb H,
COOTBETCTBEHHO, TAra ABMXKUTENLHOrO KOMMAeKca OMKHbI obecreuu-
BaTb NPecdoneHne CYqHOM pacyeTHOro NegoBOro COMPOTUBREHUA CO
CKOPOCTLIO, KOTOPAA rapaHTMpyeT 6e30MacHylo 3KCNnyaTauumio cyaHa
NS yKasaHHbIX NefoBbiX YCMOBUA ¥ PEXMMOB SKCNyaTauu.

Bblibop napameTpoB NefoBbliX YCHOBWA W DEXUMOB ABMKEHMSA B
3aBMCMMOCT OT Nie4OBOI KATeropnu CygHa ans onpefenexus pacyeT-
HOro nefoBOro COMPOTUBIIEHUA SBNSETCA OCHOBOW KOHUenuuyu A[na
paspaboTKn HOBbIX HAYYHO-OBOCHOBAHHLIX TPEBOBAHWA U MOWHOCTK
rnaBHbIX MEXaHW3MOB,
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YuuTteiBas onsIT 3Kennyarayun u tpebosaHust PC B yact knaccu-
dukayun (pasgen 2, yacts | ) NpUMeHNTENEHO K NEfOBLIM TPAHCNOPT-
HbIM CyHam Ons onpefeneHus pacdetHoro nefjoBOro CONpOTUBNEHUS

OONXHBI ObITb y4TEeHbl PEeXUMbl OBUXKEHWSA B KaHasne 3a nejoKonom, a

TaKXe crnocobHOCTL CyAHa CamMOCTOATEeNLHO Npeofonesarb NefoBbie
fiepeMbi4KM M3 CTJIOWHOro ¥ TOpocHcToro Mbaa. [ins NefokKoros M
Cy[OB BbICOKUX @PKTMYECKUX KaTeropuit [OTXKHbLI NPUHUMATLCA BO
BHUMAHME PEXMMBI «ramming» ANs NpecfoneHnsa TopoCcUCTLIX rpsAf.

AHanns coBpeMeHHbiX TpeboBaHWA K cyham nefoBOro nnaBaHus
[OKA3LIBAET, 4TO pacyeTHoe MeJoBOE COMPOTMBIEHUE [OMKHO ObliTh
ofnpefeneHo B 3aBUCUMOCTM OT rAaBHbIX pasMepeHuit cygHa, a Takxe oT
thopMbi HOCOBOI OKOHEYHOCTU. Mpu y4eTe (hopMbl HOCOBOI OKOHEYHOCTH
HeoBX0gUMO, KaK MUHUMYM, yUMTLIBATL YT ON HAKMOHA (POPLITEBHSA, Yron
BXOAa BaTeprmMHuK (3a0CTPEHNe HOCOBOA OKOHEUYHOCTH).

Onpeaenedue TArW ABUXUTENBHOrO KOMMNNEKca [OMXHO Bbl-
MOMHATHCH B 3aBUCUMOCTM OT TUNa [ABWXWTENbHOTO Komnanekca
(oTKpbITHIA rpebHOi BUHT, BUHT B Hacapxke, BPW, BoW), kommuyectea
rpebHbIX BUHTOB, AuamMeTpa rpebHoro BUHTA.
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VIIK 626/627:624.042/43

A.B. Anoprowmnn, I'.B. Boiiyos, B.C. I'onybes, ®.M. Kaynan

METOAbl OLUEHKW HAMPAXEHHONO COCTOSAAHUA
NONACTEW TPEBHbIX BUHTOB ANA NE[OBbIX
KPYMHOTOHHAXHBLIX TAHKEPOB C LUEJbIO
PABPABOTKW TPEBOBAHUNA K MUX MPOYHbIM
PA3MEPAM

1. BeepeHune

OcBoeHne HedTerasoKoOHAEHCaTHbLIX MECTOpPOX[EHWA Ha apk-
TMYECKOM Wenbde ¥ Wenbe 3amep3alounx Mopei ABNASTCA OJHONR
U3 NPUOpUTETHBIX FocyfapcTBeHHbIX 3afad Poccun. Ee peuwedue
HepaspbiBHO CBSA3@HO C MOCTPOWKOW COBPEMEHHOro NefoKOofbHOro
(hnoTa /NA TPAHCNOPTUPOBKU HEeMTH 1 rasokoHfeHcara U3 paioHOB
apKTHyecKoro wensga u Wensta samepsaouwux mopei. B HacToaujee
BpEMSA ANA BbIBO3a HE(MTU W rasa C MECTOPOX/ACHWA apKTU4ecKoro
wensda NpegycMOTPEHO CTPOMTENLCTBO KPYNHOTOHH&XHbBIX TaHKe-
pos. O6ecneyerne HafeXHOCTU FEfOKOMNbHEIX FpebHbix BUHTOB (/T B)
ANs 3TMX CYAoB ABMAETCA OQHOW W3 TrNaBHbLIX 3afgadvy. B nepsyio
oyepefb, 3TO ONpefernseTcs BbICOKUM YPOBHEM fie[OBbiX Harpysok,
gosgeicTeylowux Ha JIMB npu akcnmyatayun B NefoBbiX YCNOBUAX.
BesaBaputiias paboTa ABMIXUTENbHbLIX KOMMFIEKCOB KPYMHOTOHHAX-
HblX TAHKEPOB NEeJOBOro nNnasaHusa B NefoBbIX YCNOBKAX onpepenseT
HEe TOMbKO 3KOHOMUWYECKYK 3(P(PEeKTMBHOCTE, HO U 6e30MacHoCTb
aKkcnnyaTauuu cygHa. JononHuTensHo HeoBXo0AMMO Y4nTbiBaTh 3Kono-
rudeckylo 06e3onacHOCTb parWoHOB Wefbda. YuuThiBas BaXHOCTb
yKkasaHHo# npobnembl, B PC NOCTOSHHO CcoBeplueHCcTBYloTes Tpebo-
BaHWA K HOpPMam TMpo4YyHOCTW rpebHbLIX BUMHTOB CY[AOB nNefosoro
nnaesaxusn, [1pn paspabotke HopM npovHocT JITB ofHOA U3 OCHOBHBIX
3ajaJ sisnseTcsa onpefeneHne 30H MakCuMasibHbiX HANPAKEHUA 1 UX
KonuuyecTseHHaa oueHka. B paHHol paboTte npefcTasneHbl peayfib-
TaThi UCCREAOBaHUit HanNpsXXEeHHOro COCTOfHUA fonacrtell rpedHbix
BUHTOB Cy[OB NEJOBOrO NNaBaHUs OT BO3/eACTBUSA NeJOBON Harpysku
Aans paspaboTku TpeboBaHUA K UX NPOYHLIM pasmepam.
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2. OCHOBHbIE MPUHUMANBI U NOAXOfLI K HA3HAYEHWUIO MPOUYHEIX
pasMepoB fonacTeil rpe6HbiIX BUHTOB NEefOBbIX KPYNMHOTOHHAXHbLIX
TaHKepoB :

Jevictyloujme Hopmel PC v Apyrux seylnx Knaccn@ukaumoHHbiX
obiects (KOQ) gns nposepkn K HasHa4eHWs NPO4YHBIX pasMepos
nonacteit IIMB paspaboTaHbl Ha OCHOBE CTATM4ECKOW NMPOYHOCTW OF
BO3JECTBMA Ha ronacTb TONbKO usrubaiowero MomeHTta. Yuer
NefoBbiX HArPY30K OCYLWECTBMAETCA B BUAE SMMUPUYECKUX Ko3dm-
LUMEHTOB 3anaca, KOoTopbleé nofyveHbl Ha OCHOBE NpefwecTsylowero
onbiTa akcrnyaTayuu. B HacTodAlyee BpeMs MOKAa3aHo, 470 TaKoH
nogxon ABNAETCSA KOHCEePBATUBHLIM N He COOTBETCTBYET COBPEMEHHbIM
TpebosaHnaAM npoekmposaHua 1 skcnnyatayun [1]. Moatomy Tpe-
6yeTcAa paspaboTka HoBbIX TpeGosaHuii k JIFB. PaspaGotka HopMm
npouHocTM rionacTei JITB sAsnseTcs komnnekcHoi npo6nemon, KoTo-
pan BKAYAET pewieHne criegyrowux sajaqd:

onpejeneHne BHEWHUX HarpysoK, BO3AEACTBYIOWMX Ha nonactb
rpebHOro BMHTE; onpefeneHue HanpsXeHun B NONacTW OT BHEWHWX
HarpysoK; onpejeneHue [OMYCTUMbIX HAanNpsXXeHuh — KpuTepues
npouHocTH. Bce 3TM 3afaynm B3aWMOCBA3aHbLl, W, paccmartpusas
KaXXQyio U3 HUX, HYXKHO UMeTk B BUAY BCE OCTallbHbIE.

B HacTosiwjee BpeMsA NoKasaHo, 4To onpefensiowumy Ans Has-
HaYeHMA NpouHbiX pasmepos nonacTtei JIMB cyfoe nefoBoro nnasaHn s
Ao kateropuy flY4 skniounTenbHO ABNAOTCA NEOOBLIE HArpysku Ha
pexxumax qpesepoBaHna nefda. lpouHeie pasmeps! JIMB  fAoMmxHel
HasHaYaThbCA U3 YCIOBUS COBMECTHOro 0OecleveHWsa YCTanocTHON M
cTaTudeckoil npoqHocT. OcHOBbLIBAsICL HA 3TMX NpUHUUNAX, B HacTo-
‘Awee Bpemsi paspaboTaH MPOEKT HOBbIX TpebosaHuit PC K rpebHbimM
BWHTAM CYyZOB NefoBOro nnasaHus u negokonos [2]. B otmmune ot
AeitcTByOWMX TPEOOBAHUIA NPOEKT OCHOBAH Ha peanbHbX-(hU3MYecKnx
ABNEHWAX, NPOMCXOQAWMX NPy B3aumopgelcTeun rpebHOro BUHTa CO
nefom. [lpoeKT BKAluYaeT MeTOAUKY onpeferieHna napameTtpos
nefoBbiX HArpysoK ANA HasHa4YeHMsA NpovHbix pasMepos B u3
YCMOBMSA COBMECTHOro o6ecriedeHnst YCTanoCTHOW W CTaTtn4eckod
npouHoctu. [2, 3, 4]. B kadecTBe OCHOBHOI PacuYeTHOW HarpysKku
nNpMHMMaeTcss MakcuMmanbHO BO3SMOXHAA NefoBas oceBas cufa,
BO3/leNCcTBYIOWan Ha NoMacTe Ha pexume (ppesepoBaHUA nNbaa.
HanpaBneH#e NPOTUBOMONOXHO rUAPOAUHAMUYECKOMY ynopy. Ha
pacyeTHbIX pexumax (pesepoBaHua KOHTaKT nonactv co NbAom
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npovcxoAuT B paioHe Kpomku, 4To obycnaBnuBaer Bo3feWcTBue Ha
nonacte Kak usrnbaowero Qpepss Tak ¥ ckpyunsawwero Qgping
nonacTte NeQoBbiX MOMEHTOB. TIpoekT TpeboBanuil pernameHTMpyer
MUHMMAanNbHO Tpebyemylo TORWMWHY nonacre# Ans CNpAMASHHbIX
YANUHAPUYECKMX CEYEHW Ha Tpex OTHOCUTENbHbIX pajuycax
r1—-r,,ub+0 05; r=0,6, r=1 N0 NMUHUM MAKCUMAaNLHON TOMUWMHBI, rAe
Mup —— OTHOCUTESIbHbIA paaMyc CTYNUUbl UM JKecTkosagenaHHoro
KOpPHEBOro CEeYeHUNA B MecTe fepece4veHns NoBEpXHOCTU NONAacTU Cco
cTynuyei urm cdnadyem rnonact. B oTnuune oT fgedcTBylOWMX
TpebosaHuit KO, MOPCKUX adMUHUCTPauni U TpaguUuOoHHbIX MEeTO40B
pacyeTa npoddoctu JITB npoyHbie pasmepbl KOPHEBOro CceyvyeHus
HasHavalTcA 0T Bo3gencTBuA uarubawowero Qpeng ¥ CKpyUYMUBaIOLiEro
Qsping NonacTb feJOBbIX MOMEHTOB. Y4YeT MOCMNefHero ABMNseTcs
HeoOXoauMbIM, Tak Kak oBycrnasnuBaeT CTECHEHHOe KPpYy4eHue KopHe-
BbIX CEuYeHuit ¥ BO3HUKHOBEHWE HOPMAalbHbIX HANPSKEHWA GCyep.
YKa3aHHble HaNpsXeHNA Cgep MOMYT 3HAYMTENIBHO NMPEBOCXOANTH
HopManbHble HaMNpPsXXeHWsa OT U3rMba Cpepng U, B CUNY 3TOW MNPUHUKHBI,
TpebyloT onpeaeneHusa u yqeTa npu HasHavyeH NpoyHbIX pasamepos. B
AaHHoi pa6oTe npegcTaBriedbl MeTOAb! OLEHKW HanpsXXeHHoro coc-
TOSHWA KOpHEBbLIX cevdeHui B oT BosaenctBUA narnbaiowero Qpeng 1
CKpy4uBalolero Qsp,-,-,d fiorlacTe negosblx moMmenTtoB. Ocoboe BHUMA-
HUe yAeneHo onpeAeneHnio Gyep Ha OCHOBE NOMY4EHHbIX Pe3ynbTaToB
paspaboTaHbl POpMYnbl ANS HasHa4YeHWA MPOYHbLIX PasMepoB KOpHe-
BbiX ceuyenun nonactenr JiFB. Metoauka onpefgeriedus nNpouHbix
paamepos nepudepnitHblX ceveHmnit npegctasnexa B pabotax [2, 3, 4].

Mpu paspaboTke HOPMATUBHbLIX CXEM MPOBEPKU NPOUHLIX pasme-
poB ronacTk B paiioHe KOPHeBblX CeYeHW npepfcTasnseTca B sufje
npuamaTudeckKoro crepXxHs (6anku). B mecTe KpenneHus K crynuye
nonacTte ABNAETCA XECTKO 3akpenneHHow. [na onpefeneHus Hanpsa-
KEHHOr 0 COCTOSIHMS B KOPHEBbLIX CEYEHUSAX MCMOMb3YeTcs NpuHuun
CeH-Benana. B kavyecTtBe pacqeTHbIX CEYEHWA NPUHUMAITCA UNIMH-
dpvdeckue ceyeHus nonactu. NpaBoOMepHOCTL yKasaHHbiX fonyueHnik
nogreepxjaeTcs pesynbTataMmu pac4eToB HaNpsXKeHHOro COCTOSHYUS
nonacTM MeTooM KoHeuHbIX anemenTos {(MK3).
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3. MpouHOCTL KOPHEBKIX Ce4eHUit NPU CTECHEHHOM KpydeHun

3.0 OcHoBHbLIE NoAxoAsl K onpegerienuio HopManbHbIX Hanpsxe-
HWUA OT CTeCHEeHHOro KpyueHus.

Teopns CTECHEHHOro Kpy4eH1sl NPU3MATUHeCKMX CTepXKHel nogpo6-
Ho uanoXkeHa B pabote [5] IndtcepermansHoe ypasHeHne CTECHEHHOIO
Kpy4eHUs MPU3MaTUHEeCcKOro CTEpPXXHA OfnpedensieTcsi BbipaXeHuem
(3.0.1). YpaeHenue (3.0.1) onpepenaeT u3meHeHuWe nOroHHoro yrna
3aKPYTKM (yron, NPUXoAsWmMics Ha eAuHILY AMMHbI onacti) KOPHeBoro
ceuerns @(f) BoNb paguyca & (BAOME OCx FioONactv) OT BO3AEACTBUA
ckpyunsatolero MomeHTa Qgpjpg OTHOCMTENIEHO UEHTPa JKECTKOCTH.

—Eulol) L2 1 Co(7p(r) = Qupina, (3.01)

rae Eql,{r) — cexTopuankHas XecTkocTe Ce4eHus;

IW{r) — cexTOpUanbHLIl MOMEHT MHEPLUN CeYeHUA onactu,
Ey= Ef1 —p®);
E — mopgyns lOura;
p — koachdmumenT fMyaccona;

Celr)= GC(r) — XecTKoCTb KOPHEBOro Ce4eHus Ha cBobogHOe KpYUeHne;
G —wmofyfb YNpyrocts npu cgeure;

C(r) — reomeTpuUUeCcKan XXecTKoCTb Ha CBo6oAHOe Kpy4eHue.

CekTopuarnbHas XXecTKocTe ceueHus Eql,(r) xapakTepusyeTr po-
MONHUTEFIBHYIO XXECTKOCTb KOPHEBBIX CEYEHWN MPU CTECHEHHOM
KpyyeHUN, Korga Yron 3akpyduBaHWa ceuvenuit ¢(r) He sABnsAeTcs
NOCTOAHHLIM BAOrML pafuyca. B 4acTHOCTH, ANA KOPHEBbIX CeveHun
nonacTeit nocnegHee 06yCNoBEHO TEM, 4TO XECTKOCTL Ha cBobogHoe
kpyyenne Cg(r)= GC(r) AaBnaeTca nepeMexHoi yHKune#h oT I.

CeyeHue nonacT# OTIMYHO OT KPYroBOro, Noatomy fpu Bosfenct-
Bun Qgping OHO AennanupyeT. OceBble nepemMelyeHus anemMeHTos
ceveHwit (NepemMellleHns BOONb paauyca) HassBaloTCA AennaHaiuamu
®. OpHako npu geictannt Qgping YTON NoBopoTa XecTKo3afenaHHoro
Ha CTynuue KOpPHEeBOFO CEYEeHWA PaBeH Hynio, & BepxHue ce4veHus
6yOyT 3aKpyYnBaTbCA. YTkl KpyYeHUs ¢(r) pasnnyHbl n U3MEHSIOTCA
BAONb paguyca. 3To NPUBOAMT K pasnuyHblM gennaHauuam u K
CTECHEHHON AedopMaunn MPOAOMNbHLIX BOMOKH NONepedHbiX ceveHui
1, COOTBETCTBEHHO, K BOSHUKHOBEHWIO HOPMAnbHbLIX HAMPAXKEHUA Cgep
B NNOCKOCTA KOPHEBBIX CEHeHUN.

B nocrniegywoujux pasgenax npeicrasneHo onpefeneHne HopMarb-
HbIX HanpsbkKeHui oT gennadaumu AnNA pac4eTHOro KOPHEeBOro cede-
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Husa, C 9TON Lenbio BbINOSHEH aHanu3 reoMeTpuyecKon XKecTKocTh U
CEeKTOpPMAlbHOro MOMEHTa WHepuuu KopHesbix cedeHuir JI'B (oM.
pasgen 3.1.1, 31.2). B pasgene 3.2 BLINOMHEH aHanus pelieHuUsn
ypasHeHus (3.0.1) ana yrna Kpy4edns. Ha ocHoBaHWM MNOMYYEHHbIX
pesynbTaToB B pasgene 3.3 BhINONHeHa oOUeHKa fAennadayun u
HOPMANbHbIX HanpsAXeHWH OT CTeCHEHHOrO KPYYEHUA GCgep ANSA
pacuyeTHOro KopHeeoro ceyeHusa. OleHka KacaTelbHblX HanpsXeHui
npefcraBneHa B pasgene 3.4

3.1 MapameTpbi KPYTUILHOR XKECTKOCTY KOPHEBbIX ceveHuni.

3.1.1 FeomeTpuvecKasi XXecKTOKOCTL NMpogna Ha KpyyeHue u ero
LUEHTP XXeCTKOCTH. '

eoMeTpuYecKas XKecTKOCTb npodu s Ha kpydyeHue C Haxogunacs
Ha OCHOBE M3BECTHbIX pelteHuin sanadu Cen-BeHaHa O HaNpPsAXXeKHOM
COCTOSIHUM MPUSMATUYECKOro CTePIXKHA OT BO3AENCTBUSA CKpyUmnsaoLlle-
ro momeHTa Qsping [6]. Cxema kopHesoro cedeHusa (npoduns) u
CUCTEMbI KOOpAMHAT npeAcTaBneHbl Ha puc, 3.1.1-1

¥,

Y

o xE

Puc. 3.1.1-1
CxeMa KOpHeBOro ceveHus (Mpodmns) n cucTemb! KoopauHat

Hanps)XeHHoe COCTOsSiHMEe B NonepevyHoM CeyYeHWUU CTEePXKHA u ero
reoMeTpM4Yeckas XXecTKoCTb Ha KpydeHue onpeflensioTcs yHKUnen
Hanpsxenuit ©. [nsa onpegeneHua dyHKUuU HanpaxeHud ¢ ucnons-
30Barfcs BapuallMOHHbLIR NOAXOMH, COrfNacHo KOTOPOMY HanpsaXeHHoe
cocToAHKe, peanisyemoe B YNpyrom Tene cooTBeTCTBYeT MUHUMANb-
Hoi paboTe. B aToM cnyyae dyHkyusa HanpsxxeHuin © cooTBeTcTBYET
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MUHUMYMY YHKUMOHANA J, KOTOPLIA ANS KOPHeBOoro ceveHvs (npo-
thuns) onpegensieTca BoipaxeHuem [6]:

S,

7%, (1+y/p( i) )

—4(1 +y1/p @]dm.

= vy (c)[

®yHkuuonan J (3.1.1-1) npepcrasneH B KpUBONUHENHOHW cucTeme
koopauHar {o, y;). KoopuHaTa O GCOOTBETCTBYeT OMOPHOW JMHWK, B
KavyecTBe KOTOPOM WCRoMnb3yeTcs cpefHsan NMMHWA npoduna. Paguyc
KpUBU3HLI CpegHelt fMHUY p 3HauuterbHo 6onblie, 4eM opAuHata
sacachiBaloWei y; (o) n HarHetawowen yi (o) nosepxHocTeil
(p>> (1 (0)), 1 (o). Moatomy cocTasnsiowen y4p B (3.1.1-1) npe-
HebperaioT. [na garsHeliwero aHamnmsa ygotHee nepeiitn Kk 6espas-
MepHolt opToroHarnsHoi cucteme kooppauHat (& m), rpe £=x/(c/2);
n=y/te, C toe — ANMHA npotuna 1 ero makcumanobHaa Tonwuda. C
YYETOM M3MOXEHHOr O, quHKLMOHan J MoXeT 6bITb 3anucaH B BUAE:

T _idﬁ :f: [fooz( ( )

(3.1.1-2)
X 1 i
—tog”®(&, M) ldn,
B 0032(2t )
roe = fyo/C — MaKcUMansHas GespaamepHast TOLMHE NPOMITSR,

i(&) f(E)/tog — Ge3spasmepHas GpeaHss NMHUA (KpUBU3HA) NPOUNS;
n,n — ctsi;,eapaamepn-uﬂe opaHaThl HarseTallel W 3acacbiBaloujeil CTOPOH npo-
ISt

PyHKUUA HanpsxeHuin @ gorkHa YAoBNETBOPATL YpaBHEHUIO
[MyaccoHa V20=—2 u ®=0 Ha KoHType npodwuna. YuuTbiBas
U3NoXeHHOe W MPUHUMAS BO BHMMAaHUE W3BECTHbie pelweHusa ans
afnunca U yaArmMHeHHoro npoduna 6es kpusnsHel [6] npeanaraetca
onpefensaTh MYHKUMIO HanpsxxeHuin ® B suge:

o, ) =At%o((%i‘)2—(n—?>2), (3.1.1-3)

roe 1= {/t,, — 6e3pazmepHas ToMmyuHa;
A — Heu3pecTHas MOCTOSHHAS, KOTopas ONpedenseTcs n3 ycrnosus muHumyma
thyHkyuoHana J.

dJ/dA=0. (3.1.1-4)
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M3 ycnosus (3.1.1-4) nocTosHHas A onpegenseTcs Clefyoumum
o6pasom:

A= (3.1.1-5)

GG
[1+A2+3Z‘2——1L—————— %]
00

1 ardH(EN2
16
A2 =1+41,° ——H—————d&
EGK:S
=1

Mpu oTcytcteunm Kpusuausol (f=0) A1=1 A2=0 BoipaxeHue
(3.1.1-5) gna A npeobpasyeTcs 8 Bbipaxerue (3.1.1-6), kotopoe Obino
nonydero J1.C. MeibersoHom Ana npocunei 6e3 kpuusHsl [6].

A= - . (3.1.1-6)

[eomeTpuyeckas XecTKOCTe onpedenaeTcsa no dpopmyne:
1.
C=2{] @ds=—3-At ¢ | )k, (3.1.1-7)
s =1

rae S — noBepxHOCTL KOHTYpA.

, BbinoNHEHHbI aHanM3 nokKasan, Y7o 4N nefoKonbHbi X npodurnen
nocTosHHan A nNpakTMYecKn He 3aBUCMT OT KPUBM3HBI f 8 guanaszone
fmax—O — 0,4 npwu t00—02 — 0,4. [MosTtoMy M reomeTpuyeckas

127




XecTkocTh npodmns C Tak)Ke 8 Maroil cTeneHyu 3asBucuT oT f, n B
NpaKkTU4eCcKnX pacueTax NPpoyHoCT# npu onpepenekun C srusanuem f
MOXHO npeHebpeds. BermuuHa A MoxeT ObiTh annpoKcuMupoBaHa
3aBUCUMOCTbIO! -

A= —0,5l0+1,062. (3.1.1-8)

[na KopHeBblX ceveHuit nonactei JITB ¢ kKoadpgpuiMeHToM nor-
HoTel B=0,7 — 0,8 BermunHa A MoXxeT GblTb onpefeseHa no hopmyne

1.
A= c?(too?+ c?). Bermuuna [ {(E)°dE moxeT 6biTb annpokcuMMupoBaHa
3aBNCUMOCTBIO! -1

1. .
[ t(e)’de = 1,5, (3.1.1-9)
—1
rge B — koadduyMeHT NONHOTEI KOPHEBOFo cedenuns (Npoduns).

YuuTtbiBaa U3roXxeHHoe, reoMerpuveckan XecTKoCTb ﬂpOCpVIJ'IFI C
MOXXeT OblTh NpefcTaBfneHa B BUAE BhipaXXeHus:

C=0,25A6qcp. (3.1.1-11)

OueHKa XXecTKocT# Npodunsa MoxeT GbiTh TakXKe BblTOSIHeHa no
hopmyne:

C=1 a24cellipseﬁ; (3. 1.1-1 2)

rae Cellipss — FEOMETPUYECKas KECTKOCT: Ha KpydeHne annmnca.

B oTtnuuue oT dopmynk fle6eHaoHa [6, cTp. 424] dopmynsl
((3.1.1-11) u (3.1.1-12) yuuTbiBaloT Npu onpefenerun C Takoi BaXHbii
napameTp, KakK KoadpuuMeHT NOoAHOTHI. AHamnmus, nokasbiBaet, 470
KOS ULMEHT NOMHOTHI KOPHEBLIX CeYeHWd NefoKonbHeIX ronacTed
6rmsok K P=0,8. MNMoatoMy, >XKecTKocTe Ha cBobogHOe KpyueHue
KOpHEeBbIX ceueHnit noractel JIFB 6rmM3Ka K »KecTkocTn anrmnca [7].

BaXkHOIl XapakTepucTUKoN npotuna ABNAeTCs LeHTP XeCcTKOCTH.
LeHTp XeCcTKOCTM npefcTaBnsaeT coboi ToUKY, OTHOCUTENbHO KOTOP O
npoucxogut BpaujeHue npodpuna. Ckpyunsalowmin MOMEHT OTHOCU-
TENbHO LEHTPa XKECTKOCTM OnpefiensieT yron aakpyumBaHust npoduns.
B cucTeMe KOOpPAWHAT, CBA3AHHOW C rNasHbIMKX OCAMK WMHepLuH,
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abcymcca ¥ opaMHaTa LeHTpa XecTKOCTM MOryT ObiTh onpegenetsi no
cnegyrowmm opuynam:

Xetioss = 1//x[(1—f-r—;)(jijq>ds) -l ybds]: (3.1.1-12)

Vatmess=1/] (3 +V) (][ yods) jjxq;ds] (3.1.1-13)

rae \Ir=d)+—%—(x2+y2).

3.1.2 CekTopuarnbHbli MOMEHT Npoduns.
CeKTopuanbHblit MOMEHT MHepLUun Npodiuns MOXKET BblTe onpefernieH
no npubIMKeHHo! hopmyne, KoTopas nonyvena .B. Boiiyosbim [8):

_Co 4,6
/W—m B*®. (3.1.2-1)

3.2 Yron 3aKpyTKW KOpPHEBOro ce4eRusi 0T BO3LEACTBUA CKpy4n-
BalLWero fionacTs fefoBoro MoveHTa.

Onpepnenexne yrna 3akpyTKy @(f) ABNAeTcs HeobXoAMMbIM YCroBuem
ANA OUEHKU HanpsbKeHU# OT BO3[EWCTBUA CKPYHMBAIOWIEro MOMEHTa.
Yron ¢(r) onpefenseTcs giddepeHymansHeiv ypasHersnem (3.0.1). Mpu
pelweHun (3.0.1) sHaverunn /iy n C gnsa KOpHEBbIX CeMEHN onpegensnics
Cc y4eToMm ranTenbHOro nepexopfa ronacmm Bo qnaHey. OnAa peweHua
ypaBHeHusa (3.0.1) BBoguTcA GespasmepHas nepemMeHHas:

§=r“,”wb ,0<E<, (3.2.1)

roe | ~— grmMHa nonac.

B atom cnyyae ypaBHeHue (3.0.1) MoxeT 6biTb 3aniMCaHo B Buae:

2
Q—%Q—a(&ﬂp(éF — Gopinal), (3.2.2)

GC/Z . Qs /nd/

rae a(€) ='E7; ; qsplnd_ El, (3.2.3)

l2
Benuunna a(g)= il aBnseTca 6e3pasmepHbiM XapakTepuctuiec-

KUM 4YUCIIOM U 3aBUCKUT OT OTHOWEHUA XeCTKOCTU np¥u HYUCToM
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kpydeHun (GC) k cekTopuansHoll xectkoctn (E4l,). Bennuuxa
asnsieTcA nepeMmenHol oT £ v ypasHeHne (3.2.2) ABnsAeTca HeoAHO-
poOHbIM AubcbepeHuvanbHbIM ypasHeHWem BTOPOro nopAgka c fe-
peMeHHbIMKW KoacthduuymeHTamu. YpaBHenue (3.2.2) MoxeT OblTb Mpn-
BeEeHO K YPaBHEHUIO C MOCTOAHHLIMK KO3MduUMeHTamu npyu nomolyu
3aMeHbl NnepeMeHHON:

t(5) = ffa(E)at, (3.2.3)
npu aToM ——éE—)— a(k). {3.2.4)

AHanu3 rnokassiBaeT, YTo Ans KOpHEeBbIX cevyeHwuit nonactein 1B
thyHKuna a(f) ¢ BbICOKON TOYHOCTLIO MOXeT ObiTh fpefcTaBlfieHa B
BU e NonNuHoMa:

a(t) iéoalﬁ’, (3.2.5)

rge a; — KoapPUUMeHThI.

B atom crnyyae £§)=[[a(§)d¢ moxer GbiTh NpeacTasrieHa B Buge:

H&) =,.=§ m g2, (3.2.6)

C yd4eToM ykasaHHOW 3aMmeHbl NepemeHHoi ypaBHeHue (3.2.2)
MOXHO npefcTaBnTb B B Je!

0l _ o(f)= — Bl 327

of - ()__qspind() ( R )
= qsgmd(t) ngmd’

roe q:p/nd(t) a(f) GC

YpaBHeHue (3.2.7) sBnAeTcs HEOAHOPOAHLIM (C NPaBoi YacTbio) C
NOCTOAHHBIMU KoadduumneHTamu., Ero obujee peluexve npepctas-
nseTvcs B BUAE!

- 1 _ -
90 =~ & nae™ )t + Are'+ - 0~ (ol tI6l + Az~ (3:28)

rpe Ay, A; —nOGTOSHHBI® UHTErPUPOBAHUS, KOTOPhIE HAXOAATCA U3 FPaHNYHbLIX YCITOBUIA.
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Vicnonb3yst MHTEFpUpPOBaHWe No 4acTaM, ypaBHeHne {3.2.8) MoXHO
npeAcTasuTh B BUAE:

00 = Qi) —r- €6 Upind ) — 0~ QR + s+ As ™, (329)

def 1
rae V(H= -5 efe ™ d(q2md(D) — e~ e’ qZnina(t)) +AeH+ Aze™!

®yHKUNK qip,-,,d(t) n J({) onpegensioT yron sakpy4nBaHUA KOPHEBLIX
cedyeHun, oBYCMOBMEHHLI »XECTKOCTbI0 Ha CBOOOAHOE KpyyeHne u
CEKTOpUAarbHOR XXEeCTKOCTbIO.

B paiioHax KOpPHEeBbiX CeMEeHUN C ranTenbHbLIM MepexooM FflonacTu
BO (hriaHely v Ans peansHoOW nefoBoil Harpysku sennunHa Qgpindl BO
MHOrO pas MeHblle, 4em XXecTKocTb Ha csobogHoe kpyderue GC.

Moatomy npn ¢—0 n -0 qu,-,,d(t)=9—z_;’%dlz0. UucneHHbll aHanus

nokaseiBaeT, 4TO ANS fionacTeit rpebHblX BUHTOB qsp,,,d(t) MOXeET 6biTb
rpeacTasneHa B Buge QyHKUuu:

Qeoinalt) = ar—aze™ ", (3.2.9)

rae a; & ap, a3 — MNOCTOSHHLIS, NPU 3TOM (8, X &;) << as.

YunThiBasi U3NoXeHHoe, 6e3pasMmepHbl#l MOroHHbIA Yron 3akpydu-
saHua @(f) moxeT ObiTb MpefcTasneH B BuAe:

®(t) = gSpina(t) - —g—— e 1+ Aef+ Aet. (3.2.10)
2
Mepsas 1 BTOpas NPOU3BOAHbIE acggt); 0 (gtt) onpepensAloTcs Bbipa-
KeHNnaAMu:
Op(t) _ @83 —vya, t_ A o=t
ot —%—_—1—6 +A1e Aze , (3211)
o) . _a o3 A ot Ase~ 3912
at2 63—10 1€ 22 . ( 2. )

MocToAHHbIE Ay, Ay VHTErpupoBaHMA HaxodaTcs U3 rPaHUYHbIX
ycriosuit. [epBoe rpaHWyHoe ycrioBue onpedensetca pPaseHCTBOM
HYMIO yrna 3akpyTku ¢ XecTKo3ajenaHHOr0 KOPHEeBOro CeyeHus,
cooTteeTCTBYIOWEro KoopauHaTe £ =0 u nepemeHHoi 1=0.
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o(t=0)=0. ' (3.2.13)

Yunteias popmyny (3.2.10), a Takxe qsp,,,d() %’WJL"/NO npu t=0
M E=0, MOXHO NONYy4NTb CMeJylWee BblpaXeHWe Ans Nepsoro -
rPaHU4HOr 0 yCnoBus:

ap =
~ag gt At A=0. (3.2.14)
3ameTVM, 4YTO BTOpas Npov3BogHast NOrOHHOro yrna 3akpyTku @
2
ans £=0 un =0 TaKXe paBHa Hyno aatt =0, JyTo cnegyeTt us

ypasHeHn# (3.2.2) u (3.2.7) npu @{t=0)=0n qu,-,,d(t)zo.

LnA onpefleneHus BTOPOro rPaHWUHOrO YCMOBUS MPEACTABUM
sHavenne o{f) gna sHadenun ! 6mmskux k =0 (T.e. B pailoHe
KOPHEBbLIX CEeUYEHUi) B BUAE CYMMbl MEPBLIX YrieHoB psfa Teinopa:

o= o(to) + 2Ll 1) 32080 ¢y, (3.2.15)

Yanteisas, uyto ¢(fy) = —(éol 0 anst t=1 MOXHO NONYy4uTh!

oft="1)z WB =B, ot piobpob= Rt -y (32.16)

rge o(t=1) — onpegensieTca cornacHo Belpaxeruio (3.2,10).

YpaeHeHus (3.2.14) u (3.2.16) ABNAOTCA AMHEAHO HE3ABUCUMbIMU
YCIIOBMSIMYU AN HAX0XAEHU A NOCTOSIHHbLIX UHTErpupoBanus Ay, Ay

Mcnonb3ys npefiCTaBneHHY Bbille MeToAWKY, ObiN BbiMOMNHEH
aHarnus yrros saKkpy4YuBaHUa U UX NepBbiX NPOU3BOAHBLIX ANA KOPHEBbIX
ceveHuit nonacteit JITB. AHanms nokasbiBaeT, 4To B obnacmm nepe-
MeHHoN <1, cooTBeTCTRYIOWEN 06NMACTU KOpHeBbIX cederni (Npubrm-
3UTensHO QO OTHocuTerbHOro paguyca r<0,4), sHa4eHue fOroHHOro
yrna 3akpyTKu ¢ NpaKkTU4ecKy NomnHOCTbIO onpefensaeTss XKeCcTKOCThio
cevyeHuii Ha csoBopHoe KpydeHue. B aToM cnydae oueHka @ Moxer
BblITb BbINCMAHEHA C MOMOLYbIO YpPaBHEHUSA CBOGOJHOrO KpyvyeHus Kak

P=Qc rae (pc=—Q—é°’C£’ . OTHOCUTENbHAasA NOTPELHOCTL TAKOW OUEHKWU

=|@—@cl/® NO OTHOWEHUIO K TOUHOMY pEWEeHuio ¢ C yyeTom
132



cekTopuansHoOW XectkocTu (cM. ypaBHeHue (3.2.10)) cocrtaBnseT He
Bonee 0,05 (5%). MorpeiHocTs 3aMeHbl NepBOA NPOU3BOAHON NOroH-
HOrO yrna 3aKpyuuBaHus ¢ NpousBofHoON ¢, cocTasnseT He Gonee
A =|¢' —¢'J/o'<(0,2 — 0,25) (20% — 25%) fnA oTHOCUTEmbHOro
paguyca r=0,4. B kavecrtse npumepa Ha puc. 3.2.1 npegcTaBneHsb!
3HaveHnsa AQ=|0—gclfo n Ao'=|¢’ —¢'c|/e¢’ ans nonactv JITB
nepokona «ApKTUKa»,

0.3

TOYHOLTD
Q
o
N o

OTHOCHTONLHAR

0.05 _QA
e __—-M )1
ofy 14 G- -
0 02 0.4 0.6 0.8 1

O Yron saKkpysvBaHna A NPON3BOAHAR OT YINa 3akpy4uBaHnA

Puc. 3.2.1
TOYROCTb MOFOHHOIO yrna 3akpy4yuBaHWs M ero Npou3asoaHoN NPy 3ameHe CyMMapHon
YKECTKOCTV KOPHEBbIX CEYERMIT XKECTKOCTbIO Ha cBOBOAHOE KpyYeHne

3.3 OuyeHka gennaHayum npotuna ¥ HopManbHbIX HaANPsXeHWNA
OT CTECHEHHOro Kpy4eHus.

B paspgene 3.0 ykasbiBanocs, 4To AeWCTBME CKpyuuBaioujero
MOMEHTa B NMOCKOCTY KOPHEBOIo ceveHua obycnasnueaeT nosenexHne
ero paguansHelX nepemeujeHnit w(x, y) — pgennanauuii. Monepeynoe
KOpPHEBOE CeyeHne He ocTaeTcs NMockuM, OHO NepemellaeTcs BAonb
ocu fonacT, T.e. gennaHupyeT. Benuuuda gennadauuu w(r, (X, ¥)) Ha
paguyce r nIMHeNHO 3aBUCUT OT yrna 3aKpYTKiK KOPHEBOFo ceveHns o).
B npepblgyuieMm pasgene Obifio NOKA3AHO, YTO B palioHe KOpHeBbiX
cedeHnid nonacty oueHka @(r) MoxeT 6biTb BbifONHEeHa B paMmyax
Teopun CeH-BeHaHa yepes3 >XecTKOCTe Ha CBOOOMHOE KpyveHue no

hopmyne:

®(n) =%’§%"fr§ﬁ, (3.3.1)
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roe Qspind{f) — CKPYMMBAIOLMI NONACTE MOMEHT B NJJOCKOCTH KOPHEBOrO GeNeHus Ha
pajMyce OTHOCUTENLHO €rc UeHTpa XecTKoCTH;
C(r) — reomeTpuyeckas XecTKOCTb MONEPEYHOTO CceveHns Ha ceobogHoe Kpyye-
Hue.

[ns KopHeBblx cevenuit ronactei JITB ckpyunsatoujue nonacrs
nefoBble MOMEHTHI OTHOCUTENLHO LEHTpa XXEecTKocT npoduna
Qspind,(f) M ero ueHTpa KoopauHat Qspinal(r) ¢ Heobxogumon ANs
NpaKTMYECcKUX PAacyeToB TOUYHOCTbIO coBnafaioT. MoaTomy G Uenbio
pa3paboTKih HOPMATUBHLIX 3aBWCKMOCTEA [ONA NPOYHbIX pasmepos
KOPHEBbIX CedeHuil cKpyumsaiowmii MoMeHT Qsping,(f) 3ameHsercs
MomeHTOM Qspingl(f).

Mpu peiictBUM Qgping YFON NOBOPOTA XKECTKO3afenaHHoro Ha
CTYNMLie KOPHEBOro CEYEHUA PABEH HYMIO, a BEpXHUE ceveHus GyayT
3akpyumBaTeCs. Mpu 3ToM ux xxecTkocTb C(r) n, COOTBETCTBEHHO, Yriibl
3aKpYTKM @(F) pasnnyHbl U M3MeHSIoTCA BAOMNb paauyca {ocu nonactu).
OT0 NPUBOANT K PA3IMYHLIM AernaHauusam v K CTeCHEeHHOW fedopma-
41 NPOAOIEHbIX BONOKOH NOMepeYHbiX CeYeHin U, COOTBETCTBEHHO, K
BO3HWKHOBEHUIO HOPMAanNbHbIX HaNpPsAXXeHWA B NNOCKOCTU ceveHua oT
CTECHEHHOr 0 KpyJYeHns. B cooTBeTcTBUM C 3aKoHOM ["yKa HopManbHbie
HaNpsHKeHUst OT CTECHEHHOr O KpyYeHust onpeensio TCA BblpaXeHneM:

Suenlr, (x, y) = £ LALLLI) (3:32)

B obljem criyuae fgennaHauns npoduns w(r, (X, ¥)) MOXeT ObiTb
onpepeneHa depes (YHKLUUIO HanpaAXeHud Ha OCHOBE pelleHus
cucTembl gudpdpepeHumnansHblX YpasHeHui:

{ 2Wox=0lE8foy +) =00V 333
ow/oy = — p(oR/oX+X) = —9(BY/ox) .t

rae \|I=(I)+—1é— (X +2).

[ennaHaunio MOXHO TaK)Xe ofpedeniTs KakK BEWECTBEHHYIO YacTs
®= @y, KOMMNEKCHOM hyHKUMM HanpskeHun F=(a=¢y)+ il [6].

C uenbio paspaboTku HOPMATUBHLIX 3aBUCUMOCTER AN MPOYHBIX
pasMepoB KOPHEBLIX Ce4eHui oleHka fennaHauun w(r, (X, y)) moxer
6biTh BbINONHEHA MO opmyne (3.3.4) Ana anmMnTHYeckoro cevexus [6,
ctp. 308]. B panbHeiiuwem npaBOMEpPHOCTL Takoro nopxofa 6yneT
nojTBepXXAeHa MOBEepOUYHLIMUA PACHETAMM HAMPSAXKEHHOro COCTOSHUA
nonacTell MeTo4oM KoHeuHbIX anemerTos (MK3).
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2 2
wir, 0% Y= 0() Sl s, (3:3.4)

rae c(r), too(r) — AsMHa KopHesoro ceverna (Npoduns) U ero MakcuMansHan TonuHa Ha
paguyce I.

TNuaum w(r, (x, ¥))=const npeacrasnedsl Ha puc. 3.3.1 NYHKTMPHbI-
My nuHuamu [6]. 3nakamu (+) v (—) ykasaHel obnacty, cooTBeTCT-
BYIOLME PACTAXKEHUIO W CXATUIO MPOAOSbHLIX BOfIOKH CeYeHUs oT
BO3fAenCTBUSA CKpy41Baiowero MoMeHTa Qsp,-,,d. Wspuc. 3.3.1 BngHo, 4to
Haubonblike sHaudeHua gennaHauun w(r, (X, ¥)) U COOTBETCTBEHHO
HanpsPKEeHN Ogep(r, (X, ¥)) CABATAIOTCA B CTOPOHY OT TOYKM MaKCH-
MansHOM TonwMhbl fy.

y

Qsélnd

Puc. 3.3.1
Cxema flensaHaluin 0T BO3AEACTBUA CKTyHMBalowero MomMenTa Qgping

Yron 3akpyTku B dopmyne (3.3.4) onpegenserca no dopMyne
(3.3.1) npu C=1,24CppseB. Moatomy ana sacacoiBaiowjedt u Harde-
Talowel NoBepXHOCTel KOHTypa ceveHws gennadauns s 6espasmep-
HOM cucTemMe KoOopAMHAaT onpejensaeTcs no gopMyne:

Qspind ¢ 3 1 1
— Xspin .
W(r7 &) BG &t(ry ﬁ)[tgo(l’) EZ(,.) ]: (335)
rae £=x/(c(r)/2) — 6e3pa3smepHan NpoAONLHER KOOpANHATE,
#r, &) =%—~ 6eapasMepHasn TOMUMHA CeYeHUs.
ool’,
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CornacHo pa6otam [2, 3, 4] B KayecTBe OCHOBHOIO pacyeTHOro
ceyeHust MPUMHUMAETCA CeYEeHWe Ha OTHOCUTEenbHOM papguyce
;1 =—rhub+0,05, rpe ?,,ub — OTHOCUTENLHbIA Paguyc CTYnuLbLl, Y4nTolBas
thopmyny (3.3.5), AnNA OCHOBHOFO pacyeTHOro pajuyca 7‘1 B MecTe -
ranTenbHoro nepexoga nonactv BO (hnaHey uUaM CTynuuUy oueHKa
HOPMATbHLIX HaMPSHKEHUA AennaHayu MoXeT ObiTb BbiMonHeHa no
npubnmXxXeHHon dopmyne:

Aw(r(g, n))
Gdenll1, k. E - =
dep( 1 (& 11)) siress Ar , (3.3.6)
£ Wra(€, m)) —w(r1(&, m))
stress 0,05R
roe Kstress — 9P@DEKTMBHLIN KoadpchumenT KOHLeHTpauyun HanpsxeHud B panoHe

ranTensHoOro nepexoga nonact Bo cnadel; _
T2 — OTHOGUTENbHBIA PAAUYC, NPUHUMAaEMbli PaBHbIM 2= T4+ 0,08.

OppeK TMBHLIA KOIDMULMEHT KOHLEHTPAUMM HANPsKEH B pan-
OHE ranTensLHoro Nepexofa NonacTi Bo (priaHey NPUHUMAETCA PABHBIM
Kstress=1,2 Npu BbiNOnNHeHuu ycnoeua rg=0, 8t(r1) rae rg fr) —
pagmMyc ranTensHoro nepexo/a v TonunHa cedeHns Ha OTHOCUTENbHOM
paguyce f;. BaXKHO 0OTMETUTb, 4TO B COOTBETCTBUM C popMynoit (3.3.6)
HOPMarnbHbi€ HANPKEHNA AennaHaunn cdep(n, (1, €)) Ana ceyeHusn Ha
paguyce f; ONpefensioTCA He TOMbKO ero XecTKoCTbio C(r4), HO u
KECTKOCTHIO CeYEHW! AN BEPXHUX PaAnycoB r>r. YMeHbiueHue
)ecTkocT C(r>r;) ceverunit BEpXHNX Paguycos NPUBOANT K YBenuue-
HIIO YT Na uX 3aKpy4MBaHunsa @(r>r;) M, COOTBBTCTBEHHO, K YBENMYEHMIO
Saep(r, (M, £)). MocnegHee 06CTOATENLCTBO HEOBXOAUMO YUMTHIBATL
NpYU Ha3Ha4YeHW NPOYHbLIX PA3MEPOB KOPHEBLIX CceveHunit nonactei. C
yyeToM BbipaxeHnit (3.3.5) u (3.3.6) HanpsxeHus gennaHauuum Ha
KOHType pacyeTHOro CEeYeHUs Ha paguyce I3 MOT'YT 6bITb ONpepeneHsl
no copmyne:

cYdep(;h £)= kstress RB Qsplnd x & x t(f'1, €} x (3.3.7)

[(fao (r2) " Bo I’1)) f1 02(f1 )]

Ans HasHauyeHWs NPOYHBIX PasMepos OCHOBHOTO pacyeTHoro
cevyeHns Ha Base BbipaxeHus (3.3.7) HeobGXoAMMO 3HaHWe TONWUH
fONacT# Ha paguyce f, 4YTO 3aTPYAHSAET UCNONb3OBAHNE BbiPaXeHUs
(3.3.7) np# NPOEeKTUPOBOYHLIX pacyeTax. [ToaToMy BBOANTCA AOMylie-
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HME O PABHOMPOYHOCTYA CEUEHU! HA OTHOCUTENbHBIX PAAUYCAX I1 U Iz OT
uarnba. JaHHoe ycnoBMe MOXXHO 3anncaTs B BUJE:

kstresscbend(;1) = cYbend(;z)y (3.3.8)

rage O'bend(;1)x cbe,,d(FQ) — HOMUHANLHBIE HaNP SKEHUS OT U3FM6a ANs CeHeHU Ha Iy 1 I,

AHanorn4ydo copmyne (3.3.6) apheKTMBHbLIN KOIPMPUUAEHT KOH-
YeHTpauuy HanpsKeHUn Kgpess B PaiOHE ranTtensHOro nepexoga
npuHMMaeTca PaBHbIM Kepress=1,2.

BbipaxeHue (3.3.8) MOXHO NpeacTaBnTe B BUAE:

1
0~

_ Quend(rz) (1) (3.3.9)

C yuyeTom (3.3.9) BblpaxceHue (3.3.7) agns Hanps>XeHun gennaHauuu
MO>XHO fpeacTaBuTh B BUAE:

~ 1
Gdep(rh €)= kstress Qsp/nd x & x t(l’1, £) -
RB p Otl‘oo(f1)2 (3310)
stress
1 =2
——0attoo(r1)

1 ksi‘ressOC oo Cz I‘1)

[(1 "~ Ketross OL) * 02(7‘1) ( )]

Mo pesyneTaTam pacyeTos gna nonacre# JIMB KosdduumeHT

1 = \2
mdl‘oo(ﬁ) -
=[(1- kstressa)+ [ Cz(;1) (1— %22%)]

MOXeT OblTe MPUHAT paBHbiM B=0,4. C y4eTom NocnegHero sHa4eHus
HanpsXeHuit gennadauyum ANS KOHTypa PacyeTHOro cevyeHus Ha
pagnyce fy MoryT 6biTb onpeferneHsl Mo NpubnMxeHHol dopmyne:

(3.3.11)

0-dep(r‘lv &)= RB Qsping X Ex t(r1, &) m
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3.4 OueHKa KacaTenbHbIX HanNpsKeHn.

B o6ujem criyyae Mpu M3BECTHON (DYHKUUN HanpsKeHui ()
KacaTernbHble HanpshKeHUs Ty, Ty B TNNOCKOGTM KOPHEBOrO CeveHus
onpepensoTca nNo opMynam:

o

%=Go 5 (3.4.1)
o0

=G0 5 (3.4.2)

YUUTHIBAS PE3YNbLTATh!, NMPeAcTaBfeHHble B Npedb AYWKX NyHKTaXx,
KacaTernbHbie HanpsXKeHUs T,, Tx B 683pasmepHoil cucrteme KoopauHar
(€, 1) MOryT 6biTb ONpeperieHbl no hopMmynam:

= — & Qoo (e 2) + 2028 i) TRD) (343)
o, =29sind Aty ) ~ ), (3.4.4)

roe C — reoMeTpuUyecKas >XeCTKoCTb, KoTopas MoxXeT ObiTk onpepgeneda no
cpopmynam (3.1.1-11) unm (3.1.1-12);
A — MOXeT 6biT onpegeneda no gopmyne (3.1.1-8), ANA KOPHEBbIX Ce'eHUM
"B ¢ koadpdmymenTtoM rnonHoTel B220,7 — 0,8 Befmuuta A MoXeT OblTb
2
n Azz—3s.
onpegeneHa no popmyne Boro?

AHAMM3 HANPSIKEHHOrO COCTOAHWA KOPHEBbIX CeveHni nonactein
NrB noxasan (cMm. pasgen 5), 4to ¢ Uenbio paspaboTku TpebosaHuil K
WX MPOYHbIM pasmepaM ANA OUEHKW KacaTerlbHbiX HanpsikeHun c
HEOBXOAUMOA TOUHOCTBIO MOFYT GbiTe MCMOMb3OBaAHbLI (hOPMYNbI ANA
3NAUNTMMECKOT 0 Npoguna. B aTom cny4ae KacatenbHoe HanpsukeHue
onpegensieTca no opmyne:

= JTEFTE =%ﬁf—f; 3233 (too/cPE (e (3.4.5)

MakcuMmansHoe KacarenbHoe HarnpaxXeHne B 3ToOM cnydae 6yqu
onpenensaTbCH BblpaXeHnem:

5Qsping 1
= IWsping
Tmax 1,24B B’ (3.4.6)
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4. N3rnbHan npo4HOCTE KOPHEBbLIX ceyeHnii

HanpsixxeHusa B pacyeTHOM KOpPHEBOM CeveHWW nonacTh OT BO3-
AGVICTBMH M3I'V|63.FOU.|€|'O OTHOCUTENBHO HEVITpaanOﬁ ocH npOCpMﬂﬂ
MOMEHTa Qbend onpegenalnTcs no CpOpMyﬂe:

Qbendng (4 1)

Opend = Kstress JC )

rae Jy — MOMEHT MHEepLIMM KOPHEBOro ceqeHus OTHOCUTESTbHO ero HerTparkHoi ocn
(rnasHon ocu uHepyun) §;
T\, — PAcCTOsHME OT HeATpanbHol OCH [0 PacHeTHoW TOUKM Ha KOHType
npoduns.

B cooTseTcTBMW C AaHHeiMu paboTel [9] momeHT uHepuun Jo n
paccTosiHue OT HelTpasnbHOW OCW [0 pacyeTHOW TOYKWU Ha KOHType
Npothuna 1 MOryT 6biTb ONpeaerieHb! No CReAyiowmM NPUGNHIKEHHbIM
hopmynam.

Jr =0,04¢80(1+ frax/th0)- | (4.2)

[nsa 3acacbiBalowein NoOBepXHOCTH:

1

ng" = (gt + = 0,76 ). (4.3)
[inst HarHeTawo W el NOBepXHOCTH:
NE = (ot~ = 0,76 may). (4.4)

[lns pacyeTHoro paguyca f; NpW BbiMONHEHWM TpeGoBaHus
rg;0,8t(;1) a(hpekTMBHBIA Ko3bULMEHT KOHUEHTPAUUNA HANPAXKEHUA
B dhopmyne {4.1) npuHUMaeTCs pPaBHbIM Kspress=1,2.

B obujem criyyae HeoB6XoguMo NPUHUMATL BO BHUMaHKe, YTo UeHTp
XKECTKOCTM ¥ UeHTP MHepuuu KOPHEeBOTo cedeHusa (npodunsa)- He
coenafalT. Mo3aToMy U3rud conpoBoXAaeTcA OONOMHUTENbHBIM 3akK-
pyunBaHuemM npocunsg oT MoMeHTa, KOTopblil onpefenseTca feoBo
CUNMOA W NNEeYOM PaBHbIM PACCTOAHWIO MEXAY LEHTPOM XXECTKOCTU U
yjeHTpom uHepuun. OgHako 3TO PaACCTOAHUE 3HAYUTENbHO MeHblle,
4eM Mrevo pacvyeTHoro nefoBoro MomeHTa Qsping. [103TOMY yKasaHHas
Bbllle o6aBKa MO Harpyske B AaHHOW paboTe He yYMTbiBanacs.
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5. PacueTtHble cpopmMynbl Anst OLEHKM HaNpAXeHHOro COCTOSHUA
KOpHEeBbIX CEYEHUA OT COBMEeCTHOro BO3[]e/CTBUS CKPY4YABAOWErD

u uarnbawwero nonacts MOMEHTOB. CpaBHeHue ¢ pesynbraramu

pacyeToB MeTOQOM KOHeYHbIX 3NieMeHToB

Bhille yKasbiBanoCb, Y4TO B KavecTBe OCHOBHOTO pAacyveTHOro
CedeHNs MPUHMMAETCS CeyeHue Ha OTHOCUTENbHOM pafnyce
;1=7*hub+0,05, rOe Ipup — OTHOCUTErbHBIA pagnyc cTynuubl, Haubo-
fbliMe pacTAruBalolue HanpsIKeHUsl OT AKCNMyaTaunoHHbIX NeoBbiX
HATpY3OK BO3HUKAIT Ha 3aCAcbiBaloujel MoBepxHocTH nonactu. Ha
3acachiBaiol}eit MOBEPXHOCTM TOYKa MaKCHManbHbIX HanpsKeHui
cMeljaeTcs B CTOPOHY BXOAAWed KPOMKW (yKasaHHas TouyKa NpuHu-
MaeTC B KavyecTee OCHOBHOW pacyeTHOW NMPWU HasHavyeHnu MPoyHbIX
pasmepos [2, 3, 4]).

[ns 3acaceiBalolyei NOBEPXHOCTM OCHOBHOT O PACYETHOMO Ce4eHns
3KBMBANEHTHLIE HAMpPSXXEHWA OT COBMECTHOTO BO3ZEACTBASA CKpyuu-
saowjero Qsping ¥ n3rnbaowero Qpeng NMONACTL MOMEHTOB ofipe-
AensioTca no gopmyne:

Gog=+/(Tdepi+ Sbena)” + 37°, (5.1)

FO8 Ogep — HOPMankHbl@ HanpsAXXeHUA OT CTECH BHHOTO KPYHEHUS;
Obend — HOPMarsHuie RanpsXeHus ot uaruba,
T — KacaTesfibHble HanpspKerus.

HopMankHble HanpsXeHWsa OT CTECHEHHOro KpY4YeHUsA OCgep M
KacaTenbHbie HANPsXXKeHNs T onpegensoTcsa no dgopmynam (3.3.11) u
(3.4.4) (cm. paspen 3.3 u 3.4). HopmanbHbie HanpsAXeHns oT usrnba
onpegensioTca no dopmyne (4.1) (cm. pasgen 4.1). Mpn pacuerax
(Odept Obend) AOIDKHBI Y4UTBIBATBCS 3HAKM COOTBETCTBYIOWUX HOP-
ManbHbIX HANPAXEHWA.

B pamkax gaHHon paboThl 110 paspaboTaHHbIM aHanUuTUHecKum
3aBUCMMOCTAM BbiMOfHEHb TECTOBbIE pacyeTtsl Hanpsxewun ans JINB
CYQoB NejoBOro fnasaHis U NefjoKomnoB OT OAHOBPEMEHHOM O BO3/8iCT-
BUS NefoBoro uarnbaowero Qpeng ¥ CKpyunBawowero Qgpjng nonact
MOMeHTOB, 3HaueHus neaosbix usrnbaioujero Qpeng U CKpyUMBaIOLEro
Qsping MONACT> MOMEHTOB PaccUUTBLIBAMUCL MO MPOEKTY HOBbLIX Tpebo-
BaHui PC k JI'B [2] PacuyeTs! no ananmmveckum hopmynam cpaBHWBa-
fMCb C pesynbTaTami pacveToB HanpsxeHun MKO., Pacuetst MKO
BLIMOAHSAMMCL Ha nporpammHoM komnnekce VICTA. B xavecTse npumepa
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