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S OBLUME OCHOBbI BE3OMACHOCTU
| NEPEBO3KM HABAJNOUHBLIX FPY30B

Fnasa 1 !

NPy NMEPEBO3K

OMACHOCTH, BO3HUKAIOLLILE NPY
HABAJIOUHbIX TPY30B. ABAPMPHBIE CUTYALW. -

1.1. CTAThCTutlECKuE CBEJEHWS OB - ABAPUAHOCTH e
neu NEPEBO3KE HABAJIOYHbBIX TPY30B Sl
Mopckue IepeBOSKH HABAJIOTHBIX rpy30B 123:'-321 :gagr;}?ge:{g—
’ \ JIHYAJACh TOBBHIIEHHOH ; :
TH C JaBHHX BpeMeH OT | pis
7 %mcoleilx aBapHIHOCTh COXPAHACTCS M B Hacrosee Ii%%lf— ;

x Tlo mamnsiM Peructpa Jlnofima, 3a JecsITHIETHE 94—
IpH TIepeBO3Ke HEe3ePHOBBIX HaBaJOYHHX . TPY30B I Ee e
NpHYHHAM B Mupe morH6i0 149 cymoB. 3a nocnezéylom £
3IaT0Hnyo yxe 305 cynos!. last Toro 9TO6E! MPHOJIHKEH e

: JIATh M3 HMX 4Hcaa Cyaa, morubmue co6CTBEHHO OT CMEIEH] ﬁ;}; §
(ykasanHBE HHGPH 0XBATHIBAIOT BCE ClIydaH m6?g?2c 1'11%13;
' rpysoM), MOMHO TpHHSTH BO BHHMAHHE, HTO B 19
apmeM B, ®efopopa’, Ha TPUYMHEL, SBHO HE CBA3
ﬁlaemocmxo rpysa (moxaphi, B3PHIBHL, nocan;r;plaidh&;m&;u g
oIMJCs B CpelHeM IO
BEHHS, HaBaJbl), NPHX O ory T
i HO CMellleHHe Ipy3a B LA
apapuii. COOTBETCTBEH 3 o B i
999, asapuii. ITo undopMal
YpH NPUMEPHO TOJNBKO e oTar e
o MOPCKHX CTPaXOBIIHKOB®, 8 -
s cs u rubenp CyROB-QT CM
7 jojla OTHOCHUTCS ] ‘ '
AMBIX CTHXMIHBIX cua (C ’
ﬁlel-mﬂ rpysa) B 1976 r. moru6sao 24% cynoB nbel.x2(l)38nnﬁ”
) ‘ J0UeHH ]

TaKi D ey < qwcn;x gﬁf(?fﬁéﬂliﬁ%’f CMelleHHs

BHIlLIE CTATHCTHUKY, OTHECT ‘

Ho He GOJlee ueTBEPTOH UaCTH, a MMEHHO O'(;K-ojlgr Be?;;;'

IeCSTUIETHE ¥ OKOJO 75 — Bo BTOpOe. OTeue b{

CyZHHa.

TepsiJ 3a 3TO BpeMs ABA . ’
pHpn olleHKe IMHAMUKH aBapui 3a 20-sieTHHH Onei);!) Q

MO HMeTh B BHIy, uro HaGmiofaercs o6iee TOB

1 JIOKyMeHT MMKO.BC XVII/9/3 ot 10.05.76 r. Statistics oft

1k Cargo. :

Whi!ze &r;yéfxggol‘%au& Xar;;gax'rep u pasMepu cryqafiHBIX MaTep
1977, Ne 11, ¢ 19. 5
MOP?%W;M, 1978, N 3, c. 61,

A MK- ¥
§ nepnoe
10T 110- 4

.

St Selpe

npuBeicHHEIM B. ®elopoBEIM, OHA HM3MEHSJNACh IO TOAAM CJEHYIo-

. mum ob6pasom: 1961—1965 rr. — 0,20%; 1966—1970 rr. — 0,29;

- 1971—1975 rr. — 0,36%. (MexJ[y Tem B KOHIe NpPOLIIOTO BeKa

' @XEerofHble NMOTePH TOHHAaXa MHPOBOrO (JIOTa COCTABJSAJH OKOJIO

- 3,5%, a mepex mepBoii MHPOBOH BOMHOM OHM OBLIH Ha ypOBHE

- 1,2—1,5%.) Poct aBapuiiHOCTH CONPOBOKAAJCS NOBBILIEHHEM Ma-

repuanpHBIX notepb. [To Tem ke mamubiM ¢ 1972 mo 1975 r. oHm

Bogpocau co 190 man. no 390 muH. moJT.

_+~ TakuMm o6pa3oMm, o NOTEPSHHOMY TOHHAXY M [0 MaTEPHUAJbLHBIM
notepsM obmias aBapHIHOCTH MHPOBOro ¢uiota 3a mociaefHue 20 jer
BO3pOCJaa B 2 pasa, T.e. IPHMEPHO TaK Xe, KaK H NOTEPH CYHOB
‘MPH NepeBO3Ke HABAJOYHHIX TPY30B, COIJIACHO IIPHBENEHHOH BHILIE
cratactuke Perucrpa Jluofina. )

- OnenuBast OmacHOCTb MOPCKOH I€peBO3KH HABAJOYHOTO IPy3a,
HEOOXOZIMMO YYHTHIBATh HE TOJIBKO aGCOJMIOTHYIO, HO M OTHOCHTEJb-
HYI0 MOBTOPSI€MOCTh aBapHi (IoJs aBapH#i OFHOTO BHJA, OTHECEH-
‘Hasg K JIoJie NepeBO30K MaHHBIX Ipy30oB B obmem o6neme). A6co-
JIIOTHasl MOBTOPSIEMOCTb aBapHil IPH IePEBO3Ke IPy3a He sBJAETCA
INOCTATOYHHIM JOKa3aTeJbCTBOM TOTO, YTO OH NOBHIIIAeT PHCK MO-
pennasanus. Ecin nos aBapuit mpu nepeBo3Ke HaBaJOYHOIO rpysa
COOTBETCTBYET €ro JoJie H B obmeM o6beMe NepeBO30K, TO OYEBHI-
HO, YTO, C TOYKH 3DEHHs CTATHCTHYECKHX OLEHOK, IPy3 IO CBO-
e Tpupone He BHOCHT JONOJHHTEJNbHOH ONACHOCTH B Mope-
nIaBaHHe, ‘ ‘

Ha ocHoBe aHanu3a CTaTHCTHYECKHX NAHHBIX 32  JJIHTEJbHBIH
‘HepHOA MOXKHO YCTaHOBHThb, uTo u3 1035 CcynoB, 3aTOHYBIIHX, IO
nanuelM Perucrpa Jlnofina, ¢ 1919 mo 1955 r. (Mckaoo4Yas romsl
BOHHbI), HABAJOUHBIMH TIpPy3aMH ObLIM 3arpyxeHsl 570 cymoB, WIH

8

=Ry

55%. ITo manHeiM B. M. BuikoBa [14], cpemn moru6mux ¢ 1898 no

1948 r. (MCKMIOYAs TOMBI ABYX MHPOBbIX BOHH) CyJa C HaBaJIOYHHIM
rpysoM cocraBasan 57%, H3 HHX cyZa C He3epHOBHIMH IpPy3aMH
(yrnem u pyno#) — 47, a cyna ¢ sepuom— 10%. DTH gaHHBE mO-
Ka3hIBaIOT, YTO HE3EPHOBLIE HABAJIOYHBIE T'PY3H CTATHCTHUECKH IIO-
YTH B 5 pas omacHee Ha MOpe JJIs UeJOBEUECKOH KHM3HH, 4eM 3ep-
HOBHIE. ; ,
HesepHoBble HaBasnouHBe Ipy3el B oOlmeM o6beMe  MOPCKHX
IPY30BBIX IIEPEBO30OK CYXHX I'PY30B B YIOMSHYTHE TOAbl COCTaBJIfI-
g 30—35%. CremeHr mOBBIEHHs1 pHCKa T'HOeNH IPH NEpEBO3Ke
HEe3ePHOBOI'0 HaBAaJIOYHOrO TPy3a MO CPaBHEHMIO C APYTHMH Ipy30-
BHIMH €PEBO3KAaMH MOXKHO '0XapaKTEPH30BaTh KaK OTHOLIEHHE JO-
7u aBapuit K mose mepeBo3oK. OHo cocrasur 1,34—1,83, T.e. mo-
BHIIGHHE DHCKa NPH NlepeBo3Ke HE3epHOBOTO HABaJOYHOrO Ipy3a,
IO CPAaBHEHMIO C MEPEBO3KAMHM APYTrHUX IPy30B, BeCbMa CYLIECTBEHHO,
a uMenHo: B 1,3—1,8 pasay OTuM u 0GBACHSIETCH MCTOPHUYECKH CJO-
KUBIleeCs OTHOILIEHHE K HABAJNOYHOMY Ipysy Kak K 0co60 omacHo-
My OpH MOPCKOH NepeBo3k : :

BapUAHOCTH MHpOBOTG uota. Jloms TOHHAa)Xa. MOTHOMIMX CYIOB
T O0lero TOHHaXa IJaBalollero ¢uora Bo3pacraer. [1o HaHHBIM,
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' las amanmsa COBpEMEHHBIX TeHIEHIMfi 'aBapuiiHOCTH BO 69{15-
3yeMca PSIAOM OTHOCHTEJ]BHBIX TOKA3aTeJeH. B kauecTBe HaH Qne;
" 06mmero MOXHO 6bUIO 6b HCIOJB30BATH OTHOLIEHHE HHCJA aBapuit
K KOJIHUECTBY CYZO-JIeT HJIH KOJHYECTBY CYAO-pEHCOB. Oxnuako He:
06X0IHMO HMETh B BHIY, YTO OTKa3ml B poa'éoTe MEXaHH3MOB MOTYT
HMeTb MECTO HEecKOJbKO pas 3a OJHMH pefic H HX MOXHO OTHOCHTB
K oflieMy BpeMeHH (cymo-ronam). 'mbenn xe CyAHA cnyqaeTga
B pefice oaHaxabl. IlosTomy Han6oJee MOKa3aTeNbHO OXapaKTepH- b
30BaTh ONACHOCTb MOPCKOIl NEPeBO3KH HaBaJOYHOTO rpysa OTHOIIE-
HHeM KOJHUeCTBA aBapHii K KOJHUYECTBY CYHO-peiCoB 3a paccmar-
pHBaeMblii nepHof. Takoil MoKasaTeib BBELCH B KauecTBe HEKOTO-
_POr0O YCJOBHOTO BBIPAXKEHHSH obiuell BepOSITHOCTH rubesu CcylHA
B pelice C HaBaJOYHBIM I'PY30M. S

Cor/iacHO 1aHHOMY BBIIIE ONIPEJe/eHHIO BhIpaXeHHe IS obuei
BepOATHOCTH THOeNu Cy[Ha B PEHCEe C HABANOTHHIM rpysom Ha OC-
HOBe OGLIEMHPOBBHIX JNaHHBIX MPeJCTaBHM B BHIC

ngN/st,

vy

(1.1)

‘rpe N — KOJMYeCTBO clyyaes rubenu CyloB 3a paccMaTpHBaeMHH NePHOL;
Ns.; — KONMIECTBO CyZXO-PefiCOB 8a 3TOT ke HEPHOL.

KoJsinuecTBO CyHO-PeiiCcOB B MHUpeE 32 KaKo#-T0 NepHo
MOJKeT GHITb OTpEIeJeHO TOJIbKO YCIOBHO, HANPHMED:

Ns,t = quv

I BPEeMEHH

1.2)

Q — MupoBo#i 0ObeM NePeBO30K HABAJNOUHEIX rpy3os 3a paccMaTpHBaeMbli

Nepuox, THC. T; )
q — cpem-mi’& TOHHAX CYXOrPYSHBIX CYIOB MHPOBOTO (IOTa, npuaneuanmyx

¢ K nepeBo3kaM 3a TOT e MepHoN, ThIC. T. ,
[lopcrapisis Bupaxenne (1.2) B gopmyuy (1.1), nonyuyum pac-
yeTHOE BHIpaXkeHue oOuiel BEPOATHOCTH rubenu:
‘ Pw = Ngq/Q.

rae

(1.3)

wona 1954—1964 rr., Hampumep,  MOXHO  TpPHHATDH
Q.=%gi2nifnn.n T [4,19]. CornacHo ymoMHHaBIIEMycs JIOKYMEHTY -
UMKO ua 1954—1964 rr. BeqnuunHa g=3,7 thic. T. LA caenyio-
mero necatuaerus Q=4108 miH. T, a g=4,6 TC. T. B m-epeso;xax
HaBAJIOUHBIX TPY30B CIelHaIH3HPOBaHHbLIE Cylad (pyRoBO3H, Gake-
pH, cyra OB n OBO') mpuMEHAIOT BCE vame. CpelHHii ~ TOHHAX
ClelHaNH3HPOBAHHEIX CYJOB JJisl HABAJOUHBIX IPysoB B nepBog. Jie-
CSTHJIETHEe COCTaBJjsa 25 ThHIC. T, a BO BTOpOe — 4Q THIC. T. Oz:gaKo
B 3aKpHTHX Gaccefinax, OCOOEHHO B 3apy6exxHON npamnxg,=g HC-
[I0JIb3YIOT MHOTO MEJNKHX OGHLIUHHIX CYXOTPY3HHIX CyLOB (OAHOMA-
ny6Hble NPHOPEHKHOrO niaBaHus). Takue Ccyna ocoéeHu{ovmn’pgKo
1+ Cynno OB (Oil/Ore Carrier) — Zasi NOTIEPEMEHHOHA MEPEBOSKH HedTH H

‘ ; OBO (Ore/Bulk/Ore Carrier) —
CpPABHHTEJIbHO JETKAX HABAJIOYHHX TPY30B; CyAd e
nls)m TIOMepEMeRHOfl TIepeBOSKH He(TH, PYAH H CPAaBHHTENLHQ JICTKHX HABAJIOURLIY.

~ Tpysos.
8

'HCIONb3YIOT B CyAOXOACTBe Gacceiios Cpenmsemuoro um Banrmit-
. CKOTO Mopeii, B mpu6GpeXHbIX BoAax AHrjiuu u SIMOHHH. .

~ Tlomcranss B Bupaxkenue (1.3) mpuBeJeHHble Bhllle NaHHbIE,
_OmpefenuM JIJis JABYX HECATHJETHH AuanasoH oblefi BepOATHOCTH
THOEJMH cyqHa B pelice C He3epHOBBIM HaBaJIOYHBIM T'Py30M:

[To cpennemy Tonnaxy 1954—1963 rr. 1964—1974 rr.

¢nora: .
CYXOrpysHoro = . . . . . 2,83.10~* 2,73-10~*
erelHa IM3HPOBAHHOIO . 1,93-1072 2,97-1078

ITosryueHHEle YHC/ICHHBIE 3HAYSHHS T103BOJISAIOT MPUATH K BHIBOLY,
grto 3a 20 JleT B MHpe BepOSTHOCTb rMOenu CyJHa NpPH NepeBO3Kax
He3epHOBHIX HaBaJIOYHBIX I'PY30B COXpaHHJIach IPHMEPHO Ha TOM
e ypoBHe, a C YUeTOM DOCTa TOHHaxka GankepHoro ¢Jora Aaxe
HEeCKOJIbKO BO3POCJIa, YTO COryiacyercsi ¢ obmielf TeHAeHUHeH pocra
TIOTEPb TOHHAXa, OTMEYeHHOH BHIIEe, OJHAKO HEOGXONHMO HMEThb
B BHAY, UTO B 3TH JaHHbe He BKIIOUEHH CBeleHHs O cyHax, moruo-
IIHX B pPe3yJbTaTe CMELIeHHs Tpy3a.

YnoMmsHyTHE BhIlle MaTepHansl Perucrpa Jljgoiifia mo3BOJSAIOT
NPOaHaJH3NPOBATh paclpejeseHHe CyJ0B, TOTHOIINX TPH TEpPeBO3-
Ke HaBaJIOYHHIX I'PYy30B, No psAy npusHakoB (tabma. 1.1). o mpo-
BEJeHHS aHaJH3a BBEIEM ONHY MONOJHHTEJIbHYIO XapaKTepHCTHKY,
VUHTHIBasl, YTO AOJISi aBapuil B paclpelesieHHH 110 NPH3HAKaM HOJ-
KHa HaXOJHThCS B HEKOTOPOM COOTHOLIEHHM C 06’'b€MaMH NePeBO30K
COOTBETCTBYIOLINX BHAOB Tpy30B. Eciu uepes 1),,; 0603HAUYHTH J0JIO
apapuil OXHOrO NpH3HaKa B obllleM uucje MOrHOLIHX CYHOB, a uepes
MN; — JOJIO CYHO-pefiCOB C 3THM I'PY30M, TO MOXKHO BBISIBUTH, XOTS
On B o06IIMX uepraX, «He6GJjaromosyuHble» HepeBO3KH. [Tokasaresn
«He6J/1aronoNyyusa» olpeneanM KoshouuueHToM '

Ry = Tt/ 7;, (1.4)

\ . B
Ecan npu aHaiuse BBISICHSIETCS, 4TO 3HAaueHHe K, NPHMEPHO
OMHAKOBO /ISl PasHHIX IOKasaTellel BHYTPH NpPH3HAaKa pacmpeje-

~ JIEHHSI, TO MOXHO CYHTaTh, YTO TI0 PACCMOTDEHHOMY IPHU3HAKY HeT .

«He6JIaroTmoNyUHbIX» TIOKa3aTesel.

IlpoBenem ananu3 no MpHU3HaKy BUAa rpysa. Mz Ttaba. 1.1
BUIHO, 4TO OCOGEHHO 3aMETHOe H3MEHEeHHe B ROJSIX aBapuit Tpo-
u3omio 3a 20 JieT B OTHOUIEHHH PYAB H PYAHHIX KOHIEHTPATOB, C
OZHOM CTOPOHBHI, H NPOYHX HABAJOYHHEIX IPY30B (yZoGpeHus, LeMeHT, -
qrof;:(barm, noTam, caxap, MOYeBHHA, METAJJIONOM | T.II.) — C APY-
roi. !

W3 cymecrByoomux gaHHHEX O nepeBodkax [4,19] u naHHBX 06
apapuiiHo#i craTtuctuke (Taba. 1.1) Hoayumm cienywonige IoKasa-
TeJH «HebJjaronogayyuss rpysos (raba. 1.2).

OneHnBas 3TH NOKasaTelNH, OTMETHM, YTo OHH 6oJjiee SIPKO, UeM
Apyrue, IeMOHCTPHPYIOT CTATHCTHUECKYI0 ONACHOCTH CMEIIAaEMOCTH
HE3EPHOBOTO HABAJIOUHOTO. IPy3a, TAK KakK BEPOATHOCTh HABMIALH-




sde

R : Ta6aun

Hions 1954 r. — Hionp 1964 I —
uioHb 1963 T. MIOHb 1974 I.
TIpu3Hak pacnpeneaeHus
- Yucno Ilons oT Yueno JHoas or -
cynos oéuﬁgguzucna cynos 06“;:;(; H;ucna L
Popn rpysa: ~
pyna ‘ 69 0,46 61 0,20~
el yroib 26 0,18 36 |. 0,12
- METaJJI0NOM 24 0,16 18 0,06
- mpouHe 30 0,20 190 0,62
Bpems ropa: . .
oxTs6pb — (eBpanb 100 0,67 174 0,58
MapT — CEHTA0pb 49 0,33 131 0,42
= Paiion asapuu: :
! npubpexusie Boxbl Auramu u Ce- :
BEpHOE MOpe 52 0,35 75 0,25
ATJ2HTHYECKHI OKeaH 21 0,14 43 0,14
Tuxuéi OKeaH : 28 0,19 33 0,11 -
Vlnpuiickuii OKeaH 9 0,06 22 0,07
Cpenusemuoe u Yepuoe Mops 24 0,16 60 0,20
Baaruniickoe mope 15 0,10 19 0,06
npu6pexHsie Boasl Vuaun — — 16 0,05
npubpexHbie BOIb SInOHuK — — 37 0,12
IlauHa CymHa, M:
30,5—48,5 . 34 0,23 75 0,25
48,6—60,7 36 0,24 76 0,25
60,7—76,0 28 0,19 38 0,14
76,1-91,0 16 0,10 25 0,08
91,1—100,0 . 8 0,06 13 0,04
100,1—106,5 : 7 0,05 7 0,02
. 106,6—121,9 : 17 0,11 5 0,02
122,0—137,0 3 0,02 28 0,09 -
137,1-152,0 - — 21 0,07
152,1-167,5 — - 12 0,04

OHHBIX aBapHii MOXKHO CYHTAaTh He 3aBHCAlledl  OT BHAA rpysa.

B mepBOM JECSATHJETHH IO CPaBHEHHIO CO BTOPEHIM aBapuH IpH .

NMepeBO3Ke PYABl H PYAHBIX KOHIEHTPATOB ObLIH CYHIECTBEHHO 4Yallle

" (1,10 nporus 0,39). B Te rofrl, KaK H3BECTHO, MHOTHE Cyla Tepue-

1M aBapHM M THONA B Pe3yJbTaTe PaskHKeHHs KOHUEHTPATpB PYA.
TolbKo B OTEUECTBEHHOM (JIOTE aBapHH B Pe3ysbTaTe PaskKHKEHHs

Ta6anua 1.2

1954—1963 rr. : 1964—1974 rr. ”§

I'pyss

Pyila ‘U pyZAHbBIE
KOHIIEHTPAThI
Ipouue

10

©* Vismeorns, 1974, 27 map

PYAHHIX KOHUEHTPATOB TepHeJH CyAa «THKCH» (1962 r.), <«Imar-
pufi IToxapckmii» (1962 r.), «Ilocker» (1963 r.), «Ypreaus
(1963 r.), «<Maranan» (1963 r.), «Ceseposec> (1964) r. u «YMaHb>.
(1964). IMocnennee cyano norubao [28].

3a mocaenyiomue Aecath Jer (1964—1974 rr.) aBapHAHOCTH
TAKOro poja COKpaTHjach MOYTH B 3 pasa. Ha cHHXKeHHH aBapuii-
HOCTH NpH TepeBO3Ke KOHIEHTPATOB PYA MOJOXKHTENLHO CKasajcs
Beimyck B 1965 r. Kogmekca GesonmacHod NIPaKTHKH I€peBO3Ku He-
3ePHOBBIX HaBaJIOYHBIX T'PY30B M pa3paboTKa B psfe CTPaH — Bja-
JeblieB (JIOTa H IKCIOPTEPOB KOHIEHTparto pyx (SImonum, Hop-
gerun, IBenun, Kanane, Ascrpanuu, CIIIA) Hanpona/jbHBIX TNpa-
BUJI, HHBIMH CJIOBAMH, BBelleHHe HODMHpOBaHHs, Tem - OoJee, 9TO
OCHOBHOe BHHMaHMe B Kojekce yIeJs/oCh NPeNOTBpalleHHIO pas-
JKHXXKEHHS] KOHIEHTParoB. Bompoch mpefoTBpalieHHs «CyXOro»
CMellleHHs] B HODMAaTHBAax M B IIPaKTHKe KOHTPOJS HAaULIH OTHOCH-
TenpHO cnaboe oTpaxenne, C 3THM MOXKHO CBf3aTh <«TEHAEHIHH
aBapUHHOCTH» TIpH INEPeBO3Ke TaK HA3LIBAEMBIX <«MPOUHBIX» HaBa-
JIOYHBIX TPY30B, NOCTYNAIOIHKX B HOPT OOBIYHO B OTHOCHTEJBHO CY-
XOM CHIIy4eM COCTOSIHMH. 3HaueHHe R, MO NECATHJIETHAM BO3pa-
crajgo AJds 5THX rpysoB ¢ 2,25 mo 3,40. Ceiiuac, cyas mo aBapHii-
HOM CTATHCTHKe, OHH CTaqu HauboJiee «HeGiaromoJydHbiMu». IIpH
HX TepeBO3Ke OTHOCHTeNbHAs yacToTa aBapuiét 3a 10 Jer Bo3pocia
B 1,5 pasa. Bo BrOpoe jecsiTueTHe 3TH IPy3bl [0 OTHOLIEHHIO K
pylaM H KOHIEHTpPaTaM cTald omacHee Gonee uem B 8 pas, B TO
BpeMsi KaK B epBoe — TOJIbKO 2 pasa.

CKa3aHHOe BhIllle B M3BECTHOH Mepe NOATBEPKIAETCH U ONBITOM
pa6oTs cynos MM®. 3a nocieHne rofsl Haunbosee TsXKe/IOH aBa-
puefi 6ui1a rubenp 22 mapTa 1974 r. co BCeM 3KHIIaxKeM TeIJIOXO-
na <«Tukcu» TPH TEepeBO3Ke CK/JIOHHOTO K «CYXOMy» CMEILEHHIO
ranpka 3 Ascrpanuu B SInonuio!. ABapusi IPOH3OILIA B Pe3yib-
tTaTe Onictporo HakpeHenHs Ha 25° Ilocse 3rtoro cyaHo IJH-
TeJbHOE BpEMsl TJaBaJlo C KDEHOM M 3aTeM, BHANMO, BHe3am-
HO ONPOKHHYJIOCH, TaK KaK CBfi3b C HHM HEOXKHJAHHO MpepBa-
Jach. : :
Hannsle ta6a. 1.1. roBopst o TOM, UTO CyAa TpH MHEPEBO3Ke
HE3ePHOBbIX HABAJOUHbIX TPY30B yalle BCEro rH6JIu B okTs06pe—
¢eBpase, T. e. aBapHH TPH NEPEBO3KAX 3THX IPY30B OTHOCATCHA. K
«aBapusiM IJIOXOH IOTOABI», YTO KOCBEHHO NOATBEPKAAeT Onac-
HOCTb CMEIeHHsi HaBaJOYHOTO Tpy3a MPH yCHJIEeHHOH Kauke. Boba.

' pecsituietus okono Tpetu asapuit (39 m 32%) mmesm MecTo B )
_okeanax. OcrajbHble IPOUCXOJAUIA B 3aKPHITHX 6accefiHax. DTOT,
“'Kasajioch Obl, HEOXKHJAAHHBIA pe3yJbTaT aHajJH3a HeoOXOLHMO pac--

CMaTpPHBATh B CBSI3H C pacmpeneseHdeM NOrHOUIEX CYNOB 1O pas-
mepam. Cyxa anmHoii o 100 M (cyna mpuOpexHOro TJiaBaHud),
Kak BHAHO u3 Ta6ja. 1.1, cocraBisiu IO HECATHJIETHSIM Cpelu Iio-

ru6mnx coorBercTBeHHo 81 u 76%. Hesbss He ormeTurh, YTO B

Ta,
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Banosas

Yucno
BMeCTH- JlaTa
TIHO Ipy3 | MOTHGMIHX
ey Yoot | asapm > "Serosex
«Auroru P» 9560 | 7 suBaps | 3epno

© cJydasix Pa3KHuKaJIHCh. CwmeneHnuio rpysa 4acto TpeAIIeCcTBOBA- .

«Bepre Banua» 115426 |29 okta6ps |2Kenesmas pyna

«KaunrtoHans 2200 | 4 suBaps |Coanb
«Bmx Cu» 1118 |28 HosOps | Y noGpeHust
«Ksiin Koycrs 2625 | 7 woas | Poctars
«JlecHa Am» 7422 |23 tespans |Caxap

«Jemurpuc K» 1685 |20 nexabpsi |Butoe crekno

el B8IS55S

«Kaitpam» 13819, | 3 uwoas Xenesnas pyna
«Kanrsn Llenans 2123 | 30 aBrycta |Yroab

<Kopans 1569 | 5 nos6pa | Caxap

«Jlu Banrauns 15528 |25 nmexabps |2Kenesnas pyna
«Manvu» - 4982 | 6 nexabps | Kokc

«Mancyp Cumoas 3232 | 3 umiona IMmenuna
«Pe6ekkay 880 |14 cenrsibpsa |Cost

<«CJIC 3Jsepect» ; 8647 |28 mekabpst |<Pochatsl
«Benuepemoc 1s 3499 | 1 ampeas Tunc

noclefiHee JecsATHIeTHe IpH TNepeBo3Ke HE3epHOBHIX HaBaJIOYHBIX
rpysos moru6so 61 cymHo MumHOM cBeme 122 M. B mpexmaymee
JecsITHJIETHe HX OBLIO TOJBKO TPH. o

[TokasaHHas Bhlle o6lIas KapTMHA aBaPHAHOCTH MDH IIEPEBO3-.
Ke HaBaJOYHHIX TPY30B COXPaHseTCs B MHPOBOH MOPCKOH MpaK-
THKe H B Hacrosiuiee Bpems. DTO MOXHO BHIETh H3 AAHHBIX CTa-
THCTHKH -Ha 1979 T., npuBefenHslx B Taba. 1.3*. Ho stu AanHHE
He MO3BOJIAIOT MOAPOGHO BOCCTAHOBHTHL OCOOEHHOCTH aBapuii TpH
CMEIeHHH HaBaJOYHOro rpysa. st 5TOro Heo6XOAMMO BOCHOJb30-
BaThCs OnucanusiMu aBapuit [1 u 14]. ,

ITo onucanuam 84 asapuit [1], B ToMm uuCje ¥ TpH MeEpeBO3-
Ke 3epHa (BHIlIe 3TH aBaPHHM He YUHTHIBAJHCDH), NPOBEICH aHAJIHU3
XapaKTepPHHIX OCOGEHHOCTeHl aBapuii B pesyJbTare CMELIEHHs - Ha-
BaJIOYHOrO Trpysa. PesyJbTaTel aHaiuza OTPaXeHH B Tabn. 1.4.
[Mpexjie Bcero OTMETHM, 4TO NPH CMEIIEHHH HaBaJOYHOTO Tpysa
u3 84 asapuit 61 (72%) oxkoHumnace rubenpio cynna. Ilorepmes-
IlMe aBapuio Cyla yalle Ioru6anu B pesyJbTaTe MeNJCHHOIO Ha-
KpeHEHHs W 3aTalIMBaHHs BOJoi (28 cmyuaes). BricTpoe ompo-
KuabBaHue umeao Mecro B 20 cayyasx m B 15 cOmpoBOXAANOCH
rubenbi0 Bcero oKumaxka wim Oospuiefi ero uactd. HemocraTounas
OCTOHYMBOCTb CyZOB (B 26 cayuasx), KaK NpaBHJO, CONPOBOKAA-
na caydan onpokuamBanus. CmelleHne rpysa pyAH, yris H Tpo-
YHX He3epHOBHIX HABAJOYHHIX B TONaBJsONmeM OOJBLIHHCTBE CIY-
yaep (B 68) Hocuio «cyxoli» xapakrep. KoHleHTpaThl pPyX BO BCeX

* Io manmsm Lloyd List, 1981, Jan. 2, p. §.
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Yucno aBapuil CyIOB, MepeBO3AIHX

XapakTepHbie 0COGEHHOCTH M IIPHUHHH! aBapuit pyZAHbie
KOHLEHT-

paThl

npouue

yroar | pyas 3€PHO |yapanounsie

Beer o asapuii cynos 28
B cero moru6ao cynos 27
U3 mux: .
6aJepb -
cyna nauHoit m0 100 M 26
B pesyabTare OBICTPOrO ONPOKHIIbI-
BaHusa . 3
B pesyabTaTe MEIJNEHHOro 3aToILie- :
HUA TIpH GONBIIOM KpeHe 14 1
O(I)Ipuquna aBapHH CYHOB MJMHOH 1O
M .
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HEeJJOCTaTOYHOCTb OCTOMYMBOCTH
H36BITOYHOCTD OCTOMYMBOCTH
KPEH Ha TMOMYTHOM BOJHEHHH
KPEeH TIPH IHDPKYJSLHK
cuibHaf GOpTOBas Kauka
HaBaJOYHBIA rpy3 Ha nanyGe
Nonafa#ye BOABI B IPY30BbIE NOMe-
LIEHUS
NOTEPs YNPaBAsiEeMOCTH H XOma 1O
aBapHH
CMEIIEHHE TIOCAe Pa3KHKEHUS
«CyXOe» CMeIIeHHe rpysa
OTCYTCTBHE LITHBKH Ipy3a
YRapsl BOJH
IToru6s0 co BceM aKumaxeM uau GoMb-
mreff ero 4acrbio
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JH JpYThe aBapHH, TakHe, KaK NPOHHKHOBEHHEe BOAM B TpioMu (11
clyvaeB), NOTepsl yNpaBJsAeMOCTH U xofa (6 ciayuaes).

1.2, OELHOCTb XAPAKTEPA ABAPMA >
MPU CMELLEHWUM HABAJIOYHLIX [PY3OB “

Kparkue cBelleHHs] 0 HEKOTODHIX aBAPHSX ¢ CYLAMH. B peayiib-
Tare CMELICHHSl HE3ePHOBBHIX HABAJOYHBIX IPY30B, MPOHCIIEAUIHX B
50—60-x rr., cosepxatest B taba. 1.5 [43]. ‘ ‘
~ TloarsepxaenueM ruGeabHOTO BTHSHHSI «CYXOrO» CMElleHHs He-
3€pHOBOIO HABaJIOYHOTO TPy3a MOXKET CIAYXKHTb TH6eIb ¢ 3JKHIa-
xem cymHa PPl «Mapuamna Bep»!. Drto AByxTpioMHoe CyAHO
TPHOPEKHOr0 IiaBaHUsA AefBedirom 937 T mormbao 14 aekabps
1963 r. B CeBepHoM MOpe B YCJOBHSIX IITOPMOBOH MOTONH IpH
BhicoTe BOAH 4,5—6,0 M mpH TiepeBo3ke M3 Amrsium 888 T moMeH-
HOTO 1jIaKa. PasBuTue aBapuilHOM CHTYauuu BOCCTaHABJIHBAJIOCH

! Hansa, 1964, V. 101, Ne 6, p. 535540,
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Mecsit
aBapuH

Ipys

BaaxHOCTh
rpysa, %

[1poxoas-
HblE
nepeGOpKH

[pumedagus, NpHYHHA aBapHu

Hioib

SIuBapb

SluBapb

duBapb

Anpenb

Hos6pb

Ilexabpb

deBpalib

Hosa6pb

CBHHLIOBOH PpYyHbl

HbI KOHLEHTpAT,
XpoMoBast pyaa

Jlexabpb |

[{uikoBas pyna

[Tupur

KonuéHTpaT

Kenesopyn-

LIHMHKOBBIH
KOHIEHTpaT

Me,um)iﬁ KOH-
UeHTpaT

Kenesopyn-
Hi KOHUEHTPAT

T xe

MeHO-CBHH-
LOBBIH  KOHLEHT-
par

Mepubif  KOH-
eHTpaT

11,2

11,1

14,0

14,8

Ecrp

Her

Ectp

Ectb

JlepeBsHHble NPONONbHEIE ]
Tlepe6OpKH ClOMANHCh. e-
pes 1,5 4 nocie NosBJCHUS
KpeHa' Cy[AHO 3aTOHyJO
CrajibHble  IPONOJbHBHIE
nepe6opku paspymrensl. Ye-
pes 11 4 mocje. BO3HHKHO-
BeHHs KpPeHa CyJHO 3aTo-
HY IO

Kpen 5°. I'pys cran Ka-
1meo0pa3HbIM, CMECTHICH

AMniMTy B KauKd JOCTH-
raad 35° Ha JeBbiii GOPT H
6° — Ha npasbtil. Kpen 15°.
I'pys cran KameoGpasHbIM,
cmecthics. CyZHO 3amJ0 B
nopr-y6exume. [pys pas-
pOBHSLIM, M IIdBaHHe . NpoO-
HOJIKAI0Ch )
Kpen 18°. I'py3 cran Ka-
meoOpasHbiM, ~ CMECTHICH. -
Cymio samio B mopr-yGe-
wume. Ocymuid rpy3oBhle
TpiomMbl. ['py3 nepemrTHBa:
I4, W TJaBaHMe TIPOJOJKA: =
JoCh , 1
Kpen 17°. [lepeGopiH .
caoMajuch. ['py3 BHITPYWeH |
B nopTy-ybexuie )
[Tepron, xauku 8 c. Ka-
meo6pasHbBIit TPy3 TepemMe-
ctuics. B mopry-yoexwuie
rpy3 BbICYIIEH H Pa3POBHEH
Kpen 12°. I'pya cran ka-
meoOpasHbM, — CMECTHJCH.
Bony orkavanx, Ipy3 Ie-
epacrpe e '
P IlJ{aaL‘:[%e;)Gpaanmﬁ ciloiirpy- - 3
3a BwicoToil 3,35 M cnoa3d
Ha neBbili Gopr. He 6bli0
O6HAPYKEHO HHKAKOH TeuH.
[IpononbHasi nepeopka Clo-
manacb. CyAaHO 3auwio B ¢
nopr-y6exuiie . ;
Kpen 45°. [Tpopoibibie
| nepe6opxu cromamicy. Cyn-
"| HO .6blI0 B3ATO Ha OYKCHD.
[Tocne BOCCTAHOBJCHHSA TIPO- 3
nonbHBIE NepeGOpKH CHOBA
paspymuauch., CyaHO IO- ¢
CTaBJEHO B NOPT-yGexuile

Hpodossicenué raba. | 3

Mecsan
aBapHu

I'pys

BnaxxHOCTh
rpysa, %

Iponoas-
Hble
nepeGopxn

‘

IMpumeuanysi, NPUYHHA 3BAPUA

Anpens

$InBapp

deBpanb

I exabpb

Jlexabpb

12889 | sluBapb

17288

LeHTpaT

To xe

[MmeHnua

LixHKOBBIE OC-
TaTKH

2Kenesopyn-
Hblft KOHLIEHTpaT

MenHbli  KOH-

Llunkosas pyna

10,94

22,0

10,79

Ectp

Ecth

" Her

Kpen or 14 1o 40° Ha
npasblit 60pt. [TpomoabHble
nepe6opKu PpaspyleHsl.
CynHO  OTOYKCHPOBaHO B
HopT .

. Kpen 20° [IpomonbHsie

nepe6GOPKU Pa3pyImeHbt.
CynHO BepHyJocb OGpaTHO
B IIOPT TNOTPY3KH ‘
. Kpen B pesyabtate crios-
3aHus rpysa. CymHO B3sTO
Ha Oykcup. I'pys crenan
npo6ouHy B Gopry. CyzHo
3aTOHY IO

I'py3 nepemecTtuics u3-3a
[JIOXOH yKJAJKU B TPIOMBI.
3arpysouHsle AXThl B TPIO-
Max Ne 2 u 3 6wl paspy-
menbl. CynqHO HIO € 3a-
ggl;lJIEHHbIMH OTCeKaMH, KpeH

Kpen 15°. CynHo BepHy-
JOCh ~ B TIOPT  IOTPY3KH.
Bbliu  ycTaHOBJeHBI  mpo-
IoabHBIE epe6opkH. Onops
nepeGopoK HCKDUBJIEHBI.
ITponoabHbiE nepeGOpKH
paspymeHsl. 'py3 Obla Bbi-
TrPYXeH B NMOPTYy-ybewwine

Havanbuett kpen B 5°
yBeauyuiacs o 20°, Hako-
Heu gpoctur 40°. CyzHo,

uMest kpen 80°, 3aTOHyJO

Ha OCHOBe OOIIMPHBIX HAYYHBIX HccaepoBaHuil, OUHTH ¢ TPy3oM
noKasaJly, 4TO OH XapaKTepH30BaJICA YIJIOM €CTECTBEHHOTO OTKOCA
45°% 1. e. mo Konekcy IMKO! ero nafio 6eli0 6B OTHECTH ' unc-
JIy IpysoB, He BBISHIBAIOIIHX OIACHOCTH CMELIEHHs IpH IIEpPeBO3KE -
B TproMax. OgHaKO pacyeTH W MOJEJbHbIe HCHOHTAHUS B OacceiiHe
fI03BOJIWJIA TIPHATH K BHIBOAY, YTO €AMHCTBEHHOH BO3MOXXHO# NpH-
YHHOH IIOJIy4eHHs] CYAHOM CHJIbHOTO KpeHa (X0 rubesnm KaluTaH

ycmen coOGIIUTh 10 pajgHoTenedOHy O KpeHe

25°) morso GHITH

CMeIeHHe rpysa, npuBeallce HA IOCHAEAYIOMHX CTAaAUAX K MTIHO-
BEHHOMY OIIDOKHALIBAHUIO CyAHA. :

!t C mast 1982 r. nepemmetioBaa B FIMO. 3nech u manee npuBORHTCS cTapoe

Ha3BaHHe, TaK KaK DEKOME!
THIBAJIUCH Ko 1982 r. -

HAAUKY, npefyaraeMsle sToR oOpraHHsanuedl, paspaGa-
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. Ha ocnosahuu aHajisa 3TOH aBapHu Mgﬁﬁ; ag(}));l;::xﬂ ;{ I((:gngc-’
o OUHBI TPY3, OTHOCH ek~
joluM BhIBoAaM. HaBaiu R e &
cy HHEl yT71a €CTeCT \ :
MKO Ha oCHOBAaHHH BeJH4 5
(}:I%CfdlemlgeMbIM, TpH MOPCKOH nepeBosKeﬂcl:\II\Xdie(cgmuc{:z.BEISFJ;};M «ﬁﬁm
‘ coMm , _‘
: 3a, pekoMenayemas Kozek '
gzasrapgbcs’i Pno.nesrloﬁ. Paspyenue uiTa6eJm rpysa BOSMO:I{;};%CTQ
‘BHZe OTpbIBA YacTu €ro, a He MOCJIOMHOTO nepecmnanyéa, x cpa-
HOTO M3 aBapHil MpH IepeBO3Ke 3epHa. B pesynm“a?e 03;1(1). 0 cpa-
3y IoJyyaer 3HAUMTEJbHBI KpeH, IJjlaBasg C KOTOPBIM
-OTIPOKHHYTbCS B JlaJbHEHIICM. | on
oﬂp§opo¥110 uaBecTeH ciydail rubesnn yriaepynoBosa «%ﬁsg;;pafa
nepesoske 6200 T KpHBOPOMKCKOTO }Kene.o,opyﬂ,noro1 K Kannccxo:v;
HOTPYKEHHOTO B NOPTY Tyance. Cyaxo 3aTOHyJO' B Kazucexom
3anuBe B HOub ¢ 12 Ha 13 smBaps 1964 r. Kapruna aBap 1 Ond
BOCCTaHOBJIEHA C TIOMOIIBIO CIACIIHXCS qneﬂonﬂzip;r;ifﬂécb 'npezl-'
K ' GBII0O M BOCCTA
rpysa 3adHKCHpPOBAHO He ea
II:I;.;CIO}I{I)IZFGJIBH(;? B COOTBETCTBHHM C H3MEHCHHEM nonenemg{ O?éﬁ?lﬂ
" ABapuiinoe COCTOSIHHE IPOSIBHIOCH C BHe3a‘I£HOI‘O BO3HHU CHOBC eHa;
IpH aMILIATYAC 60opTOBOH KAUKH OKOJIO 16 nocmm%y;(.)n - If}KeH
7—10°. Uepes 20 MuH KpeH HAOCTHT 25°, X0 c%r}ma e
' fo wmagoro. Hepes 30 MHH TOCJ€ STOTO KpeH OBlI 5)(() e O
Kauka cyaHa OpaKTHUECKH npeKpaTuIach. Zlg‘l’)esﬂlam‘a'renbl oo
NOSBJICHHSI KpeHa ero BeJHYHHa AOCTHI/IA . ratets On
ocramossieH. Uepes 1 u 10 MuH 66l 3a(HKCHPOBA ngma o
Bckope CyAHO 3aTOHYJIO, He OTNpPOKHIBBAACH, 14 Hel. 3
| : ! Me-
méﬁzanns 06CTOSTENLCTE aBapHu II0Kasajl, 4To r}xlgligzzgmga ;)KH
€3 -
o6pes TOABHIKHOCTL B P
LICHHE TPYSe. i e % 6paruMo croasaln K
‘ IepeBO3KH M HE0Op
HH§I B VCJOBHSIX MODPCKOH Iy
t)K:Homy 6%pTy, yBesIMuHBas KpeH CyAHA. Cynso 3aTOHY/JO B P
' H BOJOH.
Te 3aTOoIIeHHs 3a00PTHOH )
Synllzirp?n nepeso3ke 17288 T Takoro e KoHueﬁsz;;ac,K x:lf?[‘%};ﬁ(:gp
CcCHHCK, MOrH6 3amajHorepMm ]
ro B mopty HOBOPOCCHHMCK, ‘ ckuit GanKep
E%pemsepmgpi. CynHO 3aTOHYJIO NpH BXOJ€ 6BHJJIXO}11;101/113:§§£ n;{acnxo‘
HCKO aspuTHE aBapHHU ‘
u3 PBuckaiickoro 3anuBa. P : L B o
IJ0X00a «YMaHb»,
’Ke ¢ pasBHTHEM aBapuH TeIll lopH-
pxn Ha BOJIHAX BHICOTOH fio 6 M Obul OTMEUeH KpeH 5
hes 3 ' ° 15 4 nocJe NOSIBNEHHSI KpeHa
pes 3 u 30 MHH OH JOCTHT 2540§Ielple3 3 Tiocne HoABIeHns KpREC
o Ip y
ro BenuyuHa Obla paBHaA 4U~.
g)oenz noctur 60°, B BOLy crajna BXOAHTDH BeHTm;gnaoII({g:g ;gg;a;
3aTeM M ABIMOBag Tpyba. K
MAIIHHHOTO OTHEJEeHHS, a : Kpen pocter |
' saTonyso, IIpu Kpene 3
80°, cyJHO mepeBepHYJOCH A e
TH ’BCZ KoMaHla Obula cHTa C CYAHA. [lpn asapuu HOruG o
’ qx{.anns aBapuy MOKAa3aJj, 4TO BJAAXKHOCTb rpysa lﬁmna}xg:igggé
HO#, IOYeMy W IPOH30LUIO €ro CMEIICHHE, BHI3BaBillee IO
’

t Boauuifi Tpancnopr, 1964, 18 suBaps.
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~ ‘kpena. Iocze ero rpys cran crossars k ofHOMy 6opry. ITo mue- -
' HHIO 3KCIIEPTOB, OCTORYHBOCTh CyAHA NIpPH KpeHe 80° Ghlna ele Ao-

CTaTOYHOH, 6e3 yyera s¢deKTa pasKHKeHHs rpysa H BO3MOKHOIO
MOCTYTUIEHHS] BOABI Yepe3 TPElHHbl B KOPIyCe. S

- I'mbenbHoe BaMSHHE CMEIlEHHS pPa3KHKEHHOTO rpy3a MOKHO
BHAETb B Clyvyae aBapHH aHIVIMACKOTO CyAHAa «JIoBaT». OHO GblIO:
3arpyXeHo B aHraumickom nopry Csaucu (FOxHblii Yaabc) MbiTol
AHTPANUTOBOH MBUIBIO H IINIO B OAHH H3 (GPaHIy3CKHX noproB Buc-
Kafickoro sanuBa. CymHo opHonaxy6HOe, ABYXTPIOMHOE, = IJIMHOM
62 M, BomonaMemenrem 2090 T. Paccaenopanme aBapuu! noxkasalgo,
4TO B TpOMax Obuim mTabenu rpysa ¢ orkocamm 40—45° k 60p-
TaM. KopmoBoit Tpiom Obln 3amonHen Ha 80, HOCOBOH — Ha 50%.
MerauenTpuyeckasi BHCOTA TIDH BBIXOAE CynHa B pefic cocraBJisi-
712 0koJI0 1 M. OCTORYHBOCTH yHOBJNETBOpPSIA HALHOHAJIbHBIM Tpe-
60OBaHHSIM HeCMELAEeMOCTH Ipyaa. Hepes 10 4 nocjie BHIXOAA H3 TOp-
Ta 25 siHBaps 1975 r. cynHO momaso B BOJNHEHHe M CTAJO HCIIBbI-
THIBaTh GOpPTOBYI0 Kauky. Uepes 16 u OHO HEOXHMAAHHO TIOJIYYHJIO
kpen 10° Ha mpaBblfi 6OPT. 3aTeM KpeH cTas YBEJHUHBATLCS H
cinycrst 45 mun mocrur 40°. Kamutam npumsa pellleHHe TNOKHHYTh
cyaHo. TIpu TakoM KpeHe JIIOKOBEIe KPHILIKH He COPBAJIHCh H CYAHO
IJ1aBaJIo ¢ HUM OKoJIo 40 MuH, a 3aTem onpokHHyJOCh. U3 13 uje-
HOB 9KHIIaXa XKMBBIMH M3 BOJBI TIOAHSITH TOJIbKO ABOe. OcTasbHble
1noru6san (B OCHOBHOM H3-3a nepeoxJraxKieHus ).

Ananus 5Toli aBapHH MOSBOJHA CAGIATH CHAeAyIOLIHe BHIBOJBL,
I'pys meITO# auTpanuToBOM mBLIH, TI€PEBO3UBLIHHCA 10 aBapHUH MHO-
rue-roJbl Kak 6e30MacHB B OTHOLIEHHHU CMELIEHHs, CABHHYJICH H
BhI3BAN rHbesb cynna. CMeuleHHI0 CHOCOBCTBOBAJIO pasxkuxkeHHe
Tpysa, XOTsl KDYMHOCTh YaCTHI, NpeBblllaNa OOGbYHbIE I/ KOHICHT-
PatoB Ipejiesbl, NPH KOTOPHIX 10 aBaphu CuHTaloch (mo Kopekcy
HMO) neo6X0XHMMEIM HOPMHPOBATH TIOrPY30YHYIO BJIAXKHOCTD., .

Pasxuxenne pyAHBIX KOHUEHTPATOB (CBHHLOBOrO M UHMHKOBO-
r0) B yCNOBHMAX MX IOTPYSKH NPH MHHYCOBBIX TEMIepaTypax HMme-
JI0 MECTO Ha OJHOM H3 AHTVIHACKHX CyZOB IJIHHOH 80 M, KocTap-
JasiBiieM rpy3 u3 CkaHAHHaBHH B Besnpruio®. Apapusi npousomia
B siHBape 1977 r. Cyano nocse BBIXOZa M3 nopTa HOrpYy3KH B Teye-
HHe 20 4 HCHBITHIBAJIO CHJBHYI0 G6OPTOBYIO H KHJIEBYIO KauKy, 3a-
TeM OKoJo 10 4 yc/i0BHH MNaBaHHSL GBUIM OTHOCHTEJNbHO CHOKON-
HbeiMH. Uepes 5 4 mocsie BOBHMKILIEH CHOBA KaYKH' OHO HaKPEHHUJIOCh
Ha 4—5° Ha mpaBmIi GopT. B stHx yenoBmsax KalluTany u 6ouma-
HY yAa/oCch CIOYyCTHTbCS B TPIOM H OCMOTpETh I'py3. B HOcoOBOJ uac-
TH OH OKa3aJicsl pa3XKHKEHHHM 10 COCTOSIHHS JIEPKOTeKydeil Ipsi3H,
Wi myabnst. IIpH Kauke pasxuiKeHHas dacTs Tpysa neperexasna
oT 6opra K 6opry. CyAHO yKpHIOCH B nopry-y6exuuie yepes 53 u
fioce Brxoga B pefic. Ilpu ocmorpe rpysa B fIOPTy OBLIO O6Ha-
PY3eHO TIOJIHOe pacTeKaHHe HOCOBO# uYacTu mitabes.

s

4 Nokymenr UMKO BC XIX/inf. 5 ot 27.06.78 r.

2 Tam xe.
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B A Y . ‘ k : r/ SRR
koptiyéa i oOco6miMH cBOMcTBaMH Ipysa - éfo  pacTBOpiL-
MOCTBIQ. . '

C 1963 no 1966 r. moru6ao urecrs HHOCTPaHHBIX CYHOB, 3arpy-
XeHHbIX 3epHoM B noprax CIUIA. Dru aBapuu NOCHYXKHIH TIPHUH-
HO#l mepecmorpa ra1. 6 Kousennuu COJIAC.

B okrsi6pe 1968 r. mpu nepexone yepes AraHTHUECKHE OKeaH
¢ rpysom 3sepHa u3 CILIA B Amramio mpomajno 6es Bectu JuGepHii-
ckoe cynHo «Hraka Hcenanp». Cayuait rubenu mpepcraBiser oco-
Oblii HHTEPEC B TOM OTHOLUEHHH, YTO CYAHO ObLIO 3arpyxeHo B noJ-
HOM COOTBeTCTBHH ¢ TpeboBaHuaMu Ii. 6. Komsenunu COJIAC
1960 r., a BHmONHeHHBle TMOCHE ero rHGENH CleMHaIbHbE pacueTh
IIOKa3aJ/id, 4YTO OCTOHYHBOCTH CyAHA COOTBETCTBOBAJA HOBLIM TPe6O-
BaHHAM BBOAMBIIETOCS B TO BpeMsi JKBHBajJeHTa—69 (HOBOro Tek-
cra ri. 6 Komsenuuu COJIAC).

Tennoxon «HMraka Menaua» 6wl moctpoen B Anramu B 1947 r.
OH HMes cpesHee PacIo/OKeHHE MAIIHHHOIO OTAE/eHHs, GblI IBYX-
nanxyOHBIM, YeTHIPEXTPIOMHEIM, AJaHHOH 130 M. B TpIOMax M TBHHIe-
Kax HMEJHCh CTaJbHBle NOCTOSIHHBIE TOJNYNepeGOPKH, yCTaHOBJEH-
Hble B JHaMeTpaibHOM IuockoctH. CynHo GbuIo B XopouremM Tex-

HHYEeCKOM cocTosiHHH. [locnennnit k1accupuKaMOHHbIH OCMOTp OHO
npouyio B uioHe 1967 r.

B nopry Hopdonk cyaso npumso 9500 T IfueHHLB, M3 KO-
Topeix 100 T 6biio 3amemKoBaHO. MeTaleHTPHYECKAs BHICOTA C
YHeTOM TONpPABOK Ha CBOGOAHHIE ypoBHH cocraBisiia 0,33 M. 3ep-
HOM OBLIIM 3aTIOJIHEHHI BCE IPY30Bble IOMELLIEHHS, KpoMe TBHHJIEKa
Tpioma Ne 2 u amnramka. IIpocTpamctBa, orpaHHueHHble KOMHHI-
caM¥ JIIOKOB BepXHel nmanayOH, a rakxe GyHKepa y OCHOBAHHS MAuT
OblIM 3aNONHEHH 3€DHOM H HCNOJbL30BANHCh B KauecTBe IHTATe-

DR e poyaa A0 COCTOSHHS
Cewad apapma ¢ pasmumennem rpysa A ~
ag aBapug € pasxk He «Xo
. Agflﬂg;yé:ﬁomna Bp pone 1971 r. Ha OTeqe?fTBeg;Io}n;la gzinanocb
rIl]?'lm)l\'hrm» B TpIOMax KOTOPOTO (TptoMbl Ne Kagmero or 60pTa K
’ nxmmeﬂ,ne I(MHKOBOTO KOHIEHTpaTa, IpoTe “exom OKeane. Cyli-
v gas npH Kauke. ABapus mpousollna B v octur 8° u GoJee
, OPT?(’MyngIO KpeH 4°, KOTOpbifl uepes 15 MHH [ wperra TpeAe-
. HO IE ! a ¥ TOBBIIICHHIO
. PaszxyxkeHHIO TpY3  CyaHO
po gg;?lic%%gmaaﬂ kauka 3b° (MO cyﬂOBomy(nge}ﬁgsgﬂiLﬁ).y .
c6';‘:.110 BHIHYKJ€HO YKPBHITbCH B nopty Jlyn  TDIOMAX Ne 3, 4 u
CliefioBaHHE BIAKHOCTH IPY32 ‘HOKa;c?rJ[I;c’Tgmno Bgﬂuqmly. OnHaKo
0CXOAHIa
3HAUHTENbHO NPEB X,
Sa?:;?u;xeﬂne NOH3OUIIO TOABKO B ABYX Tp%i BA3KOM rpsisp Ha-
b [lepeTekanne PaskHKEHHOTO 1O cocTost N vmna  «llcrepn
11{)01*0 rpysa MOCHYXKHJIO MPHIHHCY aBap5E O}I/’ISOLUHO pasKH-.
%;ﬁ?;ep»x. Ha stom cYLlHeA B TPIOM;‘SOJJ;O:L% 2rl(§) woabps 1971 r.
P 51
JeBofi pyAbl. ABapud T . CUJIbHO TIO-
ge;;llge oTMEEHO, o neperexapuiiil NPH Kaike rpys
" A1 MeTajipuecKue MPOJOJIbHbIE nepeoop S AMepHKAHCKOTO
Bpeéc'oébiﬁ purepec NPEACTABAACT CAyHat LA T0E =0, ba-caipia.
rpysHoro cyaHa «CmibBep Aazs o rp.ynOCT oeHo B 1947 T.
CyXo (I:y HO W3 CEpHH CYAOB THIA C-3 6bIJéO T J) 973 1. ¢ D
A Nsilélmy spixoza B mocaeiHmii peic 1 MaPKO iy oTmIATCA
o HCKHX O-BOB Ha [laHaMCKHH KaHaj ero OSI bopTy BOZa B
ngngrequ{oc%lo. Uepes HECKOJIBKO TPEUUE ¥ JJirquz} B aTom Tplome
?;egonhmux KOMIECTBES nomynanallm;bzgé?{l\g rpysé. Brioc/1eACTBHH
‘ efice ormeyanachb OHHO. B
8 npenbmyll{il\é I;)eMOH’I‘ rpeuH Gbl BEIIONHEH Helgﬁgigrz Mac’:cy
oxasang::é qero BoAa B TeueHne 2 HEL. npocaq?nonquo KpeH
e3yJIb e ia. ORo0 9 2 ampeist 1973 r. cyﬁ%o K3y 37 wun
chapa-emf:lﬁ "60pT. Bckope OH yBeauumiacs 10 b ToByIo KAHKY C
Ha 7 apnsa yxe 22°. Cyano ncnmmiano Opnegzlﬁ B srom
KpeH COCT : s GopT W 27° — Ha .
i 20 Ha 1 aBbId p OMaH-
ameliTe%ﬁ:IngllllHO o ngnKagy KamuTaHa OBIIO OCTaBJIeHO K
T0J10 ‘ ;
noit. Uepes 41 9 0oHO onpgg:gz:llog;ﬂa HpHHATA BEpCHSL O MeIeH-
H - JIOBHSX
[Ipu pacciefioBaHH ; He TpemuH. B yea
- a B paio p _
: eHHH caxapa-ChipLl rpys OKa-
zgﬁxup?zcgloppenﬂ 06pa303asmaﬂ%a YKaBeEHfagfgggn%aacaﬁkugé%ﬁﬂ n.
eHHEIM K JIEBOMY HATOKH)
3aJ1cae ;Milllalcxonuno pacTBOpeHue H CTeKaHI'Ig g:cgogano(@e nep-
ﬂaﬂneeBoM}? 60pTy’ B pesyJIbTaTe yero Cyﬂ,Ho 4 p ‘\
I1:01*0 cMeLleHust onpomﬂynocxé I}I/IJI :s:gﬂﬁﬁ%» oru6io B peéjmbTaTe
HO « nepBonpH-
- TakuM 00pasoM, CyA e He OBLIO TIEP
HO CMeLleHH ;
: BaJIOYHOro TIpys3a, YHOCTHIO
: CMeg%eﬂai;;pI:& Ono 610 BHBBAHO, MpeKJe BCEro, BOAOTEH
‘ YUH * G

Jget.

ITocnefHue CBefleHHsT O MECTONOJOXKeHUN CyAHa ObLIH HOJyYe-
Hbl B mosfeHp 11 okrsabps. CyaHo npeamosarano mopoiité 14 ok-
TAGPA K ycThio peKH Mepceil. B TeueHne 2 aHel mocite 3TOro cpo-
Ka OHO He MNOABHJOCh. B Mope G6BLIH BbICAAHEI CaMOJIETH], OAHAKO

CyRHO He Obilo o6HapyxkeHo. OHO mponaso Ge3 BecTu ¢ 29 uwieHa-
MH 3KHIIaxa.

B nekabpe 1972 r. nmoru6no xaTckoe cypHo «Xunpuur Kupuis,
Oto. cieftoBano ¢ rpysom KyKkypyssl H3 Mekcuky B SITIOHMIO H TIO-
najno B BOMHEHHe CHIOH 7 Gasnos. CynHo GbIIO 3arpyeHo B CO-
OTBETCTBHH C HOBBHIMH 3€DHOBBIMM NpaBuiaMH IJ. 6 KoHuBeHnHH
COJIAC. B pesyabrare cMelueHHS! KYKypY3hl OHO HOJIy4uJIo 6OJIb-

IO# KpeH, a 3aTeM ONPOKHHYJOCh, [IpH 3TOoM mOru6ao maTh wie-
HOB 3KHTIaxkKa.

PaccreioBanne aBapuu moKasajo, 4T0 B IABYX IPY3OBHX MOMe-
- IUeHHAX HUMEHCH Upe3aMepHO Gosbline moAnanyOHbIE MycTOTH. CMe-
HIeHHE IPy3a B 3THX NOMEUIEHHSX GBIJIO THOeJbHEIM.
_ Oxnso w3 mocnefnux coobweHnit o rubeny CcyAua (B 0xHOMI
~uwacti CeBepHOro MOpst) Tpu NepeBO3Ke 3epHa

, 93.01.73 r. 1
oy KO BE SOV & BV ey count. Dearnent
e : 4

. . 4—6. AN
of Transportation, US Coast Guard, 1977, v: 31, N 1, p Q‘(
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moru6Jio IIeCTb YJIEHOB 3KHIIaXKa.

‘yepes HECKOIb

6eHHO YacTUYHO pa3KH
oxHoMy Gopty. B pesyn

Vs onpcaHuii aBapHit BHAHO, 4TO CyAa, Kak NPaBHUIO, TOHYJIH 4
KO udCOB IOCJe BO3HHKHOBEHHSI KPeHa OT TepBOro
cMmelenns rpysa. [Ipu 3ToM NPOAOJBHBIE nepe6oOpKH paspylianuch
¥ He CIacaju OT CHOENBHOro BJIHSHHS CMEIAIOUIErocs rpysa, oco-
JKEHHOrO ¥ HEOGpaTHMO CIIOJIBAIIIEro X
bTare NOJHOTO Pas3XKHKeHHs rpysa CcyAad A

06puHO He moru6anu. B stom caydae rp

KO CHJIbHO, UTO He MOT' YAepiKaThbCs
IpH Kauke KaK BA3Kas JKHAKOCTD. OnpHako Takoe ero COCTOSIHHE
‘cO3/laBaJ0 yrpo3y NOTEepH v
pEMEHHBIX aBapHIHBIX CHTY

TOH XKe NpHYHHE

CpaBHUBAsi H3BECTHbIHl NO ONHCAHHAM

yTO B Hacrosiiee BpeMs cyAa OT CcMelleH

. oTMeuajioch BHIIIE, ONPOKH/BIBAIOTCS TOPasjfo pexe. Yamie OHH
MeJJIEHHO TOHYT HJIH OCTAalOTCs Ha
MOXKHO OOBSCHHTb NOBHILIEHHEM H
MOPTHHIX CYHOB B

MeTaJaJHuYeCKuX

rubesin CyA0B B pesy/bTaTe CMELUeHH:

yaercs PsiOM MCCIEN0BA
seM [2]. Ha ocnose o6pa

cTpoeH rpaduk BepOATHOCTH GLICTPOTO

3aBHCHMOCTH OT €ro AJIH
6HICTPOI'O ONMPOKHABIBAHHSA CyAHA [

ercs K HyJO, a TIpH Jumute okoao 60 M
Jaxe JJUTENbHOE HaXOXJeHHE CyAHa
1ycTh M YCTOMUHBOM, COCTOSHIM TaHT B

HOCTb H3-3a HeBO3MOKHOCTH CIyCKa U

5KHIMaxa ¢ cyAHa.

VuuThiBasi CXOXKHfi xapakTep PasBUTHA aBapHiHO# CHTyalHHu C

COBpPEMEHHBIMHA cyaami, 1nepeBO3AMUMHT

pHIO B pesyabrare HX
TPH CTaJlUH.

~ TlepBas crajusg —
Beflyr cebsf Kak OJHO
TeNbHBIH, H3MepAeMblil
BaHHOH IOBEPXHOCTH MOPH,
HeHuMsi B CBOHCTBax rpysa, omnac

2

0

1 JlokyMeHT MUMKO MSC XXXVIII 1161(a

Bo Bpems iutopia sepho Emectianes fipaBoM
cynHa «Antn OapTMaH», KOTOpoe OIPOKHHYJIOCh M 3aTOHYJIO. Cy
JHO 610 mocTpoeHo B 1965 . u HMENO LIHHY 74 m. Tlpn aBapHm

y oAmoro 6opTa H Heperexal
CYIHOM OCTOMYHBOCTH.

aluii B pesysbTare CMelleHHs HaBaJo4-
HOTO rpy3a € XapakTepom aBapHAHBIX CHTyaluH, BOSHHKABIIHX IO
90—30 ger Hasaj u Oojee, MOXKHO YyCTaHOBHTD,

IaBy C CHJIbHBIM KpeHOM. ITO
ayajibHOH OCTOHYHBOCTH TpaHC-
COOTBETCTBHH C TpeboBaHHEM COBPEMEHHOro HOP-
MHPOBAHHS, NPHMEHEHHEM Gosiee NPOUHBIX H BOLOHENPOHULAEMEIX
JIOKOBBIX 3aKPHITHil M JAPYTHMH MEPONpHSTHMA,
[IOBLICHBIIEME 0O6mIyi0 6e30macHocTh CYyHOB. 3aTAXKHOK XapakTep

redeit, B uacriocty M. H. Axekcanapo-
GOTKM CTAaTHCTHYECKHX HNAHHBHX HM IO-

upl. COrJiacHO 3TOMY I'pa@HKy BePOATHOCTb
auHON Gosee 80 M NpHOIHKA-

JONOK U CJOXKHOCTH CHATHA

Jo Hauaida cMemienHs rpysa. Cyaso # rpys
penoe. B aTor mepHOA, OOHIYHO OUEHH AJIH-
MHOHMH CcyTKaMH INIABaHHS O /BBBOJIHO-
MOTYT TIPOM30HTH CYIIECTBEHHHE H3Me-
HOCTb €r0 CMEIIEHHS MOXEr TOBbI-

y Bopty

y3 paskHMKajics HacTOJb-
XapaKTep DasBUTHs COB-

Wsl TAKOTO I'py3a, Kak yixKe

HaBaJIOYHOTO Tpy3a OTME-
ONpPOKHIBIBAHHUS CyAHa B

cocrasaser 20%. OxHako
B CHJIBHO HAKPEHEHHOM,
cebe ompefeleHHyl0 omac-

[ HaBaJIOuYHble TpY3Hl, aBa-
CMellleHHs YCJIOBHO MOXKHO pa3jefsuTp Ha
E

)/2 Add. 1 o1 23.02

Pac. 1.1. Cxem j 3
1. aTH3HPOBAHHOE Da3BHTHE aBapUHON
CMEILeHHsl HaBaJIOYHOro rpysa (mis c.‘:yq:: pggg)?:crs % BONHOO DI

HA . ITOJIHO] :
I — nepsas cramus: 11 TIOBEPXHOCTHOTO CJIOf): TO PA3KHUIKEHHS
HHS CHBHIE: 2 oo macens  doropad CTapus; III — Tpetss cranus; I —
Pymnamuﬁcs; uaccua'c:ll‘;’ :la.xonnnmuac,; B COCTOAHHH npene’l'l::"”"f Pag:g::g:s? agm gg’
Maccus; Y — u3MeHeHue B, o 4T Obs
HEIA NepHOX; ¢ — ! J1a3KHOCTH ¥ IJIOTHOCTH T
6 N — YCROpeHHs, OGyCJOBJeHHEle KauKo#l CyAHa B ROanag:;:H: Illloanapnﬁ.
epHOx,

cu -
¢ J‘ll‘:;:ﬂ H3-3a nepepacipelieseHHsl BJaru WJH
y TaOTe YIVIOTHEHHS] H CJIeXXKHBAaeMOCTH
a — ' )
o Momgnfr!acgggﬂ C MOMEHTa Hayaja cMelleHus rpysa. Caro-
o Mouenra S KII)I:;:IC-)[:ZT? B OCHOBHOM ONpEJesieTCsi TeM, KaK 6y
‘ . HH MOMEHT O ’
der B T CMEUIAIOWIErocs rpya
T.y,g'y ; ;;;exﬁggcx XapaKTePHCTHKH KAuKy C yBennqugZMa I?p:rf:
T. & Oymer eH:}){mHQ IIPH CMeLIEHHH Tpy3a Bce . GoJbIle npoce-’
p HBI 6OpPT MM HeT, GyJer MM 3To pacKauHBaHHe

BBI3HIBATH HeOrpaHHYer
YeHHOe YBeJHYEeHHe K
Ha moCTeneHHO cTaGHIH3HpYIOTCS!, Peiia Win avammn cya-

YMEHBUIHTBCS B pe-

{ BoaMox: ‘ '
Teopun Kopa G::szmc}'raémnsauﬂu TCOPETHUECKH I0Ka3aHa B psfe pabo
CTHOCTH B Dabotax B. T. Crsons B B Lo CEMaX Iiierus thyoa, B da.
R | . I'. Cnaosa, B, B. Tapwkasoro u I, B. Buaeuogorﬁ. e

T




Ecau B pesy/rTate cOGCTBEHHO CMEIEHHs rpysa CyZHO HE TIO-
ru6HeT, TO B ero TOBEJCHHH HaCTynuT TPeTbs CTALHA aBapuu —
naBanue ¢ OCTOSHHEIM KpeHoM. B 3TOT Tpernii MEPHOX 6esomnac-
HocTp OyAer ompeness
KpeHOM TIPOTHBOCTOATE jJeiicTBUIO BOJH H BETPa. B pesysbTaTe
GObIIOr0 KpeHa WJIH CMEIICHHH HaBaJiouHoro rpysa HoJIoXKeHHe
oKUMaXa Ha CyLHE CTaHOBATCH gpaiiHe TSAMKENBIM, 2 crnaceHue C
rEGHyIEro CyAHa BecbMa 3aTpyAHHTEJIbHBEIM.

O6o6uiasi BCe CKasapHoe BHIIE Ha OCHOBAHMH H3BECTHHIX OMH-
canut apapuil B pesyJabrare cMelleHHsl HaBaJjoyHoro rpysa, MOXHO
peJCcTaBUTh HEKOTOPYIO cxeMATH3HpOBaHHyl0 KapTHHY pasBUTHA
apapuiiHofi CHTyauuH, moKasaHHylo Ha pHC. 1.1. Cxema npejcraB-
nema nJs caydasi, Koria He pOM3ONLIO  TOJHOTO pasKuKeHus
[10BEPXHOCTHOTO CJ0% (rpys He nepeTeKan or 6opTa K Gopty), ANA

0JIHOCTOPOHHEro pa3pymIeHHs mrabens.

OneruBasg CTanui apapuiiHOfi CHTyauHuH C TOUYKH 3peHHs HOp-
MHpOBaHHs, MOXKHO OTMETHTb, UTO Ha TEpBOi CTIHH Heo6X0MMO
BHINOJIHEHHE OOBIUHBIX (neaBapuitHbIX) HOpMAaTHBHBIX Tpe6oBaHui
K OCTOHUHBOCTH TPAHCIOPTHOTO cynua. Tpebosanud X TIOBEJAEHHIO
rpysa COCTaBJsIOT tpefoBaHue necmemaemoctu. Coxpanemne Cyl-
Ha Ha BTOpOil CTajiH 03HA4ACT BLITIOJIHEHHE JOTOJHATEIbHBIX HOD-
MaTHBHHIX TpeGoBaHHil K oCTORUMBOCTH, ObecredrBalomuX Heolpo-
KuJbBaHHE HAKPEHEHHOTO cynHa ¢ TPysoM, KOTOpHIl MOXeT CMe-

CTHUTBbCA lIOTIOJlHI/ITeJIbHO. Ha TpeTbeﬁ cTafiuu JOJXKHA OlleHUBaTbhCH

yCTOHUHBOCTD koJeGanuil Ha BOJHEHHH CylHa ¢ 6GosbIIMM Hadanb-

HEIM KpEHOM, TOJYUeHHHM B KOHEUHOH CT
(ecan CyLHO HE OIPOKHHYJIOCH OT cMeleHHst TPY3a). ;

CyaHo C TpysoM MOXHO paccmartpuBaTh  KaK cucreMy AS,
xapaKTepHuayIoIyocs ompe/eNeHHbBM cocrosuueM. Jis CHCTEMBI
CymHO — TPY3 3TO MOXKCE 6LITL COCTOSIHHE TIOKOS, COCTOAHHE nJjia-
BaHAS HA B3BONTHOBAHHOf NOBEPXHOCTH Mopst u T.T. C yueTom Io-
Ka3aHHOH BbIlIE TEpHONH3ALHH aBapHil COCTOSIHHSI CHCTEMBI MOKHO

HPEJJ.CTaBHTb TakK:

Cranus pasBuTHs aBapuiHOR CH- CocTofHHe ~CHCTEMb  CYMHO —

Tyauuu rpy3

[Tepsas — 1O Hauam€a cMeLIeHHs CocrosiHue OOBIYHOTO MOPCKOTO

rpyaa [L1aBaBys ¢ HecMemaouMes rpy-
: som (Con 1A% )*

CocTosiH#e MOPCKOro 11aBaHug
co cMelaomuMes 3 rpy3oM
(Con 2A°)

Tperbst _ nuaBaHue C TOCTOSiH- CocTosiHHE MOPCKOro naBaHus
HbLIM KpeHoM OT CMeCTHBIIETOCS ¢ KPEHOM (Con 3A%)
rpysa (mocie OKOHUaHUs Tporecca
CMeIeHus TPy3a)

Bropas — C MOMEHT2 Havana
cMeleHus rpysa

* ByKBOCOUETAH 0 cnopa «condition»
COCTOSIHHE, .

by

ue Con oépasosaﬂo OT aHrJMACKOr

Thesg CHOCOBGHOCTHIO apapuiiHoro CymHa C.

t:918%8%4 cMelleHus rpysa 4

£

'|01‘Ila npon ’ i cn y p y ‘
€CC pa3BUTHA aBa HIHC 3 bva‘l‘
PHHHOH CHTYyalHUH B pe3 JipTare
CMelleHus] HaBajIOYHOro rpysa -mpelcTaBHM B BHIE '(lIJTﬂ c.nyqaﬁ
?

KOrJga CyZHO He Torub
u6s10
e OT TNepBOro CIBMra TIpy3a Ha BTOPOH

Con 1A% — Con 24° — C c '
on3A4". (1.5)

QueBHIHO

0, 4TO KaxJoe M3 C "

e3 Ko % : OCTOSTHHH HMe i

p TOPHI CHCTEMa MEPEXOMHT B IPYroe Coc Tflg‘ﬂ ;:gn npejes, ge-

C ¢ :
on 1A° — 1im'Con 14% — Con 2 A% - 1im'Con 24° > 34° (1.6)

Ipenenst

COCTOSIHHH CHCTE :

o MBI €CTb

dbyHKUMEA, onH npenenst M

CTOSIHAS ’I/IJII/I gglsBoanIZIclmx €e COCTOSIHHE, KPHTEePHH ce(l);eplv;z:l'g:;;ecxnx

HOM CJydae 5TH mpe :own Ha YpOBHE JaHHOIO COCTOSIHHS };I o

MH COCTOSIHHSI 006CTﬂBe":I‘;O“}J;;IB;<PHTepHH HCUEPIBIBAIOTCS nbenegg-

XKHH GHITH JO JIOUHOrO Trpysa, B i

YHBOCTH 33£H£8HH$ HEI KPHTEPHAMH COCTOAHHSI cyﬁg}a’mM — Jo-
, JeHCTBUS CYIHA M CMEINalomerocs , €ro OoCToH-

rpysa.

1.3. ONMACHOCTb CMELLEHMUS
HABAJIOYHOTO TPY3A

Paccmotp '
. UM BJHsSHHE Ha Il '
ro rpysa Ha mpu OBEJleHHe CyJHa CHBHra ‘
nejeh 'BOSHHKH%BI:SE; HEKOTOPHIX YIPOLIEHHBIX MexaHH'-}II:BI?JIOqHO-
HABNHBASCH Ha IlpH'{m?a Pa3BHTHSI KPEHSIIEro MOMEHTa ?—Iefl XocMo-
X CMeUleHH . Ta-
HUH 5THX NpPHIH sl HaBaJIOYHOT
H («cyxoe» © Ipysa H BJHA
pasKHKeHHs) H CMEILEHHE - LK .
a- GopMBl CIB CMellleHHe I0CJI
nepeMellenne He h Hra, OTMETHM, 4YTO ¢
KOTOPO# wacTH ’ OHO TIO CyTH €CTh
HOTO TIOJIOXKEH ' rpysa ‘oTHOCHTEN
Ha I/I3MeHHeTC;I Hr’lojlcl))isynbm’re 1ero B “‘0'“'*"Petlﬂobf;I %nncfcljlfo()cnaqaﬂb'
, ‘ CHHe IeHT TH CYI-
aoMm. OH okKa pa THAXKECTH T
cxoeT (pre 31533)aeTCﬂ PacHoJIOKEHHBIM BHE zgyalaﬁe?pgzgﬂaﬁ 1e-
Ha HpuMepé ;Il’gc(:’ryﬂ..m TIOTyJaeT KpeH HJIH onpomwioH e,
TOPH30HTAJIbHAS cs%ﬁo CHIIeH (OPMEL CMelleHps (HePBOH&IlBaeTCﬂ'
PaBHOMEPHOIro H paBHéI(!){g A TIOBEPXHOCTb, IPYy3 CMeIaeTcs ganbno
P 'BeMHOTO BHJE
BHpazKenHe _ nepechnanus 7
b aKTepncmxaﬂf;ﬂnfple{mmem MOMeHTa t{epes,) gca;cf; S oee
THBAeT GOPTOBYIO Ka-quPI(':I :Dl;(l)TM 6yxeMm cuurath, uTO Cyﬂgg’enc lfﬁ-
JHTYIOH 0 : )
CMeILIeHHS CB ' yRou 8, 0, 6
HoR0poTa. OrHiocHTeNLHO NemmoAeA apsrepmsyercs | yron o
0 nepBOHAaua M ee
KEHUsI Pw==0—a JIbHOTO rOpH30H
. Gapy TIE Oy — ; TaJbHOrO IOJIO-
HOBECHSI T @ Gup — HEKOTODEIM yrou
py3a, N0 HIOCTHXKEHHSI KOTOPOro yCMe&IgEﬁ:ﬂzHogo pas-
BOGOIHOH

1 Ie‘ope“{quKaH yac B COOTBETCTBUHU C KYMEeHTaMHu

| | | .
- Th KHHI'H HanucaHa Ji{e) y a

IUV[KO, B TOM YHCJe MMOATrOTOBJIEHHEIMU aBTO v : © :

ycaoBH: ; OM.
He 0GO3HAUSHHS, IPHHATHE B ITHX AOKyI;[ é\}aITaI;oamMy B KHHFe COXpaHeHH

2




2)
Mkp.cr{

9)
Mrp.a

G=0tpp By O, O G4 0

‘ e3yJbTaTe
Puc. 1.2. CxeMsl BOBHPEKHOBeH'PEﬂ :gpeﬂ;!‘ll;efg“x‘%‘;;*g; Bﬂgmimom
. L2 a, 6, 8
! gaBajoynoro rpysa (4, 9, , HTOB
guemens (2) 1 qunaMuiecKoro (0) KEHSIIUX MOME

— o6beM CMEeCTHBIIEH-
Mg = o oo s Ve KpeHsiliee MJeyY0.
MJIOTHOCTb TPY3a; len;enoIr)lpeneJmeT e
x CMELIeHHs .
omyuieHue o Qopme eIeT B e
nggﬂzgialé Tgeyronbnme B NOMEpPeYHOM ceqemglgMZIéh': o
I;Kﬂ xapakrepusyemble OCHOBAHHEM, 131>1pay)11;d O s
muﬁnnm cynna kiB, -u BBICOTOH hv. Oégzﬂzilpamégnag uBhvlo
! i wacTH CYLHA,
— AJuHA TPY30BOH 4Yac i Ao
o Hll:;) cymfa' lrp'-—II)zZL I KpeHsIiero lrmeqz;e gox{eT (§}54 p
Ju . lp=RoL. e
?{mo BHIpaXkeHHe B JOJAX INHPHHB cynHa lkp

myrouuM o6pasom:
cs 4acTH Tpy3a; ¥y —

1
Torna My =779 "
enThl k=~Fi1koks, TONYIHM BbIpaXKeHHE B obuieM BAL

. 1.7)
M, = kyB? Lhy

{15 yno6ersa aHajusa
Me'ﬂMxPy= 10 (0 —ang)  TAE | — MOMCHT HHE

. o

puuH cBOGOIHOHN HO-

. H- k.
obbenuuas KO3 HUIH- ]
k, ky by yB%Lhy,, Wy,

| - BJIHSIHME Ha KOHCTPYKTHBHOE O(opMJeHHe 6ankepon
dopmyay (1.7) samuilem B HHOU dop- |

\

N

: . s 1. B3 ;L
BEPXHOCTH IPy3a OTHOCHTENLHO NPONOABHON OCH; i = k4 -"";2 - (ky—

KO3 (HUMEHT, YYUTHIBAIOIIH OT/IHYHe ¢bopME CBOGORHOM MOBEpX-
. HOCTH rpysa B IJIaHe OT NPSAMOYTOJbHHKA. OH HOJXKEH GHITL CBOMM

AJIs KaK/0T0 yrila MOBOPOTa CBOGOAHOI -TOBEPXHOCTH By = 0—0inp).
k

. 4 '
Torna My, =1 ETH LB By, HIH, OObBelHHsT KO3 (PUIHEHTH
kk -
4
k= - 12 'TIONIYYHM Apyroe BHIpa)kKeHHEe B 06IiEeM BHIE:
M= RYLB? By, . (1.8)

Bripaxenus (1.7) u (1.8) nokaswmBaror, aro KPEeHSIIIHH MOMEHT
OT CMEUICHHsI HaBaJOYHOIO Ipy3a, KaK H BOCCTaHABJHBAIOIIMH MO-
MEHT, NPONOPLUHOHA/IEH YeTBEPTOH CTeNeHH JHHeHHHIX  Pa3MepoB
cynaHa. 9TO 03HAYART, UTO BHYTPEHHHH /sl CYAHA M O6BHEMHBIH IO
Xapakrepy (M3:-M) KpeHSIIHII MOMEHT OT CMENIeHHS rpysa ocra-
€TCs ONMHAKOBO ONACHBIM C DOCTOM JIMHEHHHIX  PasMepoB CyAHA
(B OT/IMUME OT BETPOBOrO KPEHANIEro MOMEHTa, IpOIOPIHOHAIBHO-
ro I* u c pocTOM pasMepoB cyiHa BO3DacTAIIEro MeJlIeHHee, yeMm
BOCCTaHABIMBAOMHKA MoMeHT). Takum o6pasom, cyulecTByiomas
B COBPEMEHHOM CY[IOXOJICTBE TEHJAEHIHSI K POCTYy PasMepoB CYJOB,
IEpeBO3SLHNX HABANOUHbIE IPY3H, OCOGEHHO GaNKEpOB, He YMEHb-
IIaeT ONACHOCTH COOCTBEHHO CMeIeHHst Ipy3a. ToNbKO eClH CyLHO
He MOTrH6JI0 OT CMEIIEHHS I'PYy3a, ero MOJIOXKEHHe B Mope IipH 60Jib-
IIHX a6COMIOTHBIX pa3Mepax OKa3LIBAETCS Ge30macHee B OTHOIIe-
HHH BO3JleHCTBUS BeTpa.

U3 Boipaxenust (1.7) BHAHO, YTO KpEHAMMH MOMEHT nponop-
IMOHA/IeH BLICOTE MyCTOr0 NPOCTPAHCTBA Hax CBOBOAHON MOBEpX-
HOCTBIO I'Dy3a Ay, B Tpelesax KOTOPOTO OH pasBHBaeTcs, a BHIpa-
xenue (1.8) moxasbIBaeT, UTO KpeHSI[H{i MOMEHT TMPSAMO IIPONOP-
IHOHaNeH KyOy WIMPHHBI CyJHAa (MJIH, TOUHee, OTCeKa, B KOTOpOM
TIPOMCXONHUT CMEIUEHHe, eC/H UIHPHHA OTCeKa He paBHA IIHPHHE
CyNHA) M YNy CMeIleHHs Bw. EciH Ha BeexX cTanmsx npouecca
CMEIICHUA TPy3a W HAKPEHeHHs CyAHA CUHMTaTh Onp=const, To Kpe-
HSIUA MOMEHT NPONOPLHOHAJIEH YINy KPeHa M MOXKET GbiTb H30-
Gpaxen rpaguyecku Kak ero (yHKuusa (puc. 1.2, 2 u 9).

W3 BEIKIANOK, IpeaIecTBOBAaBIIHX ¢opmyne (1.7), moxkHO 3a-
KJIOUHTD, 4TO yBEJHUEHHE AJHHBEI TPY30BOiH (TPIOMHO#) uacTH CyA-
Ha TIOBBIIAET ONMACHOCTb cMewleHus. ITo3ToMy TeHZEHnHs coBpe-
MEHHOI'0 CYNOCTPOEHHS] K TOBHIIIEHHIO KO3(D(HIHEHTA HCIOJb30BA-
HUS JTHHBL IIOJ TPY30BYIO YacTh, BOOGIle rOBOps, upeBaTa POCTOM
OMaCHOCTH. : : ,

Kak Bumno us ¢opmyam (1.8), KDEHSAIUA MOMEHT IPONOpPIIH-
OHaJIeH Ky6y IIMPHHBI IPY30BOTO OTCeKa. JTO 0KA3aJ0 H3BECTHOE
(puc. 1.3),
Hanbosiee PacNpOCTPAHEHHHIM  THIOM KOTOPOTO SBJSIETCS THI d.
DTOT THN OTIHYAETCH 3HAYHTEbHO MEHBIIER Maccofl MeraJjsnyec-

- . , 2




(OYHBIX
Prc 1.3. Tumdusbie TONepeuHble CEUEHHST CYLOB s NepeBO3KH  HaBad

- Ipy30B: .
3 — TpYy3 HIH BoJisiHOfl 6asnacT; 4 — TONJIUBO HJH BO-

— ot
! — rpys, 2 BoxsiHOM GaJjnacr; D A macy

| i 9KO 4].
KOro KOpIyCa, a COOTBETCTBEHHO H 60J1bmeup%i%izlgngggggg?a()[cgn
, Bl HOpMH
[losromy mpu paspadorke npobJaem C3oMACKOTH
[IMHCTBO GaJKepoB  XapakTepusy
HAajo YYMTHBATh, 4TO 0OJb ) e
OTCYTCTBHEM TNPOJOJBHBIX nege6opox " CMpe;];;II{JII/I; cr;)g;; (HI?OJma?
HBIX CYXOT ,
He MeHee ONAacHO, yem Ha OOBIY ana-
Jy6HbIe [HCTEPHBl YMEHbIIAIOT B%nntsnégrly)erHﬂmero MOMEHTa T
a 70— o).
KO IIpH 3allOJIHEHHH TpoMa H
I/ﬂmmn CJIOBAMH, TEHJEHIHH COBPEMEHHOro cynoxgzxcrgaompf
CYZIOCTPOEHHS YBEJNHIMBATH abCOJIIOTHEIE PasMepsl  CyX B,n gHM -
SEHHOCTb HX TPY30BBIX NOMEIIeHHmil 1O JIHHE Kg}?;gcgencﬂgma K}){T
HenuaJu3upoBaHHbe
IeCTBEHHO HCHOJb30BaTh C T
aKTyaJIbHOCTH TPOOGIEMBI 6e30MaCHOCTH TIpH MOPCKHX TEPEBO3Ka
HaBaJOUYHBIX TPY30B. a
B cnyuasx Gosiee CIOXKHBIX dopm cMelleHHs (puc. 1.2,6335111»111 erZ)
MaTeMaTHuecKoe BhIpaxKeHue MJd SaKOHa6 HapaccTNaI\gcuTs:I Bll?l)eﬁcﬁ ero
opMbl B 00BEMA
MoMeHTa OyHeT 3aBHCEeTb OT (i) rpieics 4o
{15 EHTPA TSKECTH STOH YacTH.
CTH TPY3a U Iieya mepeMemieHt :
TOMyplZ ofmeM ciayuae PacCMOTPEHHs CMEIICHHS 1He06X0AUMO };:I;
THBATH KOHKpeTHble (OpMBI paspylIeHIs mrabens rpi;;a:a " -
MeTpHUeCKHe OCOOEHHOCTH HyCTOro TIPOCTPAHCTBA HAN M e
Bo Bcex cayuasx, a OCOGEHHO B TEX W3 HHX, Korjpa e p6 te-
crupmierocsi o6beMa IOBHIIAETCA (kag B cayuasix a # il
puc. 1.2), HEOOXONHMO YUHTEIBATH H3BECTHOE H OTMEUeHHOe Ko
penuun COJIAC orpuuaTenbHOe BO3ACHCTBHE cMelleHusl Tpy3
auarpaMmy cTaTHyecKod OCTOHY

mJjieya OCTOHUMBOCTH MaccChl. )
PaccMOTPUM HEKOTODBIE ynpouleHHbIe MexaHHuecKkHe MOJEJH

cMelleHusl HAaBaJOUHOrO rpysa H CTaTHUECKOTO npggg;xe(}gg{ Olég;:-
wy@TaTh, 4TO CMelleHHe T -

Hsmero momenra. byzem ¢ , To-

Ja NpeieabHOro p
i HaupHaeTcg ¢ HEKOTOpOro YT
porun Ao 0. C OTpHUM CYAHO, IpH
Hagajia paccMoTp yIHO,
HOBECHSI Omp, IpHYEM omp=>U. yaio, bk
Bepx yria NpeiesbHOTO P

BeJIMUEHHH KpeHa KOToporo ¢ ‘
IZpeHﬂHlHﬁ MOMEHT OT CMeIIeHHsl rpysa yBeJHIHBAETC: HeorpaHu

yenno (puc. 1.4, @). d10 TpeANOoJIOXeHN e ABJISETCS yCJIOBHHEIM, TaK

KaK naxe TpH OTCYTCTBHH KaKHX-THO0 CrelHaJbHEX KOHCTPYKIHH
nany6a W HAaCTWJ BTOpOro nHa npy OOJBIINX CMEIIeHHsX Orpanu-
gaT KPeHAUIAH MOMCHT. Oxuako y Cy[HA ¢ YAaCTHYHO 3aTpyKEHHEI-

UBOCTH CyJAHA u3-3a BO3pacTaHusd '

My TpoMaMH (0COGEHHO IIpH NepeBO3Ke HH3KOKYGaTypHOro Hesep-
HOBOro HaBaJIOYHOTO Ipy3a) OrpaHHUYHBAlOLlee BJHSIHHE Naay6bl U
HacTWja BTOPOTO JHA INPOSIBUTCH IPU OUeHb GOJBIIOM CMEIIeHMH
rpysa.

Ilycte cymHo mnox neficTBHeM  BOJH, HaOeramomux ¢ JeBOro
60pTa, HCOBITHIBAET CHMMETPHUHYIO OOPTOBYIO KauKy, MDHUUEM Ha-
BaJIOYHHIH TPy3 IO HEKOTOPOro MOMeHTa BeleT ceGsi Kak TBepjoe
TeJIO H He cMellaercs. 3aTeM INpPH aMIVIMTyIe KauKH, CKaxeM, HA
npaBufl 60PT On>>oimp NPOHCXOAMT €ro cMelleHHe. BenuunHa Kpe-
HSINIEro MOMEHTa, JeHCTBYIOIIero Ha CyAHO IOCJe CMEeIleHHs, Oll-
penensiercst rpadukoM Myp=f(0) npu 6=0 Ha Tuxoi Bome sTOT
KpeHsIIIW# MOMEHT BBHI3BaJ Obl CTATHUECKHH KPeH  Ha yrod Oeri..
Ha Bosnnenuu ke cymHo GyAeT cOBepliath AaJjbHelInHe KoJjeOaHUS
OKOJIO HOBOTO MOJIOKEHHS paBHOBECHS C KPeHOM Oira¥.

Jlis monydeHHs] CyIHOM HauyaJbHOTO CTATHYECKOro KpeHa aM-
INTUTYAe KauK{ Ha npaBeifl 60pT Op JOJIXKHA COOTBETCTBOBAaThL PaB-
Has efl aMIVIMTyda KauykKd Ha JieBHH 6OpT 0. 4TO  BBIpaxkaeTcs .
PaBEHCTBOM ILIONIAJell 3aIITPHXOBAHHBIX TpeyroJbHukos COD H
AOB. Korma cyZHO HaKpeHHTCS Ha Yrod Ocri, 9HEPrus AeHACTBYIO-
II¥X Ha Hero BOJIH INPAKTHUYECKH He H3MEHHUTCS] ¥ OHO 104 HX Hel-
CTBHEM MOJIXHO OyJeT HaKPEHAThbCS Ha NpaBHi GOpPT Tak, 4TOOH
CpaBHAIHUCH Iiomanu TpeyronbHuKa COD u KPHBOJIMHEHHOrO Tpe-
yronpuuka A;0:B,. BciencTBHe HeNHHEAHOCTH JHarpaMMbl —CTa-
THYECKOH OCTOHYHBOCTH 3TO PAaBEHCTBO OyAeT NOCTHIHYTO HpH OT-
KJIOHEHHH yriia Oy Ha HEKOTOpYyIo BenHuuuy Afy. '

VHBIME cJOBaMH, COIJIACHO paccMaTpHBAaeMON  YIPOILEeHHOH
MOJENN OTKJIOHEHHS CyAHA OT IePBOHAYA/JbHOTO MOJIOXKEHUS pPaB-
HOBeCHsI IIOCJe Hagaja CMelleHHs rpysa OyAYyT NPeBOCXOAHTL CYM-
My aMIUIHTYJABl KaUKH Ha 3TOT GOPT HEHAKPEHEHHOr0 CyaHa H yrja
HayaJbHOrO craTHyeckoro kpeHa. Cienylollee HakJOHeHHe CyAHA
BBI30OBET JOIOJHHTEJbHOE CMelleHHe IPy3a, H DPaBHOBECHOMY IIO-
JOXKeHHI0 cyiHa Gyner coorBercTtBOBaTh — Touka O, Kak BHOHO
3 rpadHKa, IJOIIAaAb KPHBOJIHHEHHOro  TpeyroiabHuka A;02B;
3HAUHTeNBHO MEHbIIe Iyomanan TpeyroibHuka COD, nostomy coie-
Iyiolias BOJIHA, BHI3BIBaWoUiasg KayKy C aMIIMTYIOH O, uau 60Jb-
me#t, 6yner Ajs cynHa rHbOeNbHOH.

Tenepr paccMOTPHM, KakoBa 06€30IIaCHOCTb CyAHA NPH CMellle-
HHH rpy3a Ha 60OpT, CO CTOPOHBI  KOTOpPOro  HaleramoT  BOJHH
(puc. 1.4, 6). B pesysibTaTe CMelleHHs rpysa CyZHO TOJYYHT KPeH
Ha JeBHi#l 60opT m Oyler B JaJjbHelilleM KauaTbCs BOKPYr HOBOTO
paBHoBecHoro moJsoxenus O;. Crenywomiee KayaHue [oj JefiCTBHEM

< BOJIHBI TaKoO# 9HepTHH, KOTOpas BHIBBIBAeT B HeHaKpeHeHHOM IIO-

JIOXKEHHWH KauKy C aMIIHTYAOH 6;,==0;, BBI30BET HaKpeHeHHe Ha
JIeBHIHl OOPT C aMIVIHTYAOR On, BeJIHYHHA ee OIpEeNEJIHTCS H3 pa-
BeHCTBa mJomageii TtpeyronbHukoB OAB u A;0:B;. BceaepcrBue

* B paccMaTpuBaeMO# 31ech YIDOLIEHHOH MOJEIHM HEe YUHUTHIBAETCS H3MEHe-
HH¢ THPOMEXaHUYECKHX OCOOEHHQCTEH KayKH CyJHa C KPEHOM,
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Puc. 1.4. YnpolleHnbe CXeMB BJHSHHS KPeHSILIEro MOMEH

a@ — TpH o) e€HHOM CMellleHHH Ha NoABEeTPECHHEI OpT -_ e, Ha Ha P bl
o He! lpa‘ HHY H i 6 6 TO X a BeTpPEHHBIH
U ’ >
. CMELIEeHHH, OrpaHu

i % TO HAaKJO-
e/IMHEHHOCTH AHAarpaMMbl CTAaTHYECKOH ocronqnag)cc;:q ;B:Tbm o
geﬂne OKayKercss GoJblle, T.€. Cy[IHO HauHeT P

6y eT .
60pT C KOTOPOFO Ha6era10T BOJIHBI. KaX{ﬂ.oe pacxaqHBaHHe pif
’

) T

BH3HIBATh JOMNOJIHATEJIbHOE CMeH‘;IEHHe rpysa, rIOKaOHe Kl;?;’;yl;l:;-

o OMEHT COOTBeTCT’ByIQHIHH, CKaxeM, TO'EK% 2 st Ho

TaK(J)IPéH}I:[aﬁ CYI’DH'OM TnpH HaKJOHEHHH HA HpaBbIK opT Se bll)ﬁ GOPT
Ié:{I;)KeT OBITh LETHKOM norauieHa HaKJOHEHHEM Ha JIEBE
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OT CMeLUEeHHs HaBaJIOYHOrO I'PY34 HA OCTOHUHBOCTD cyjHa: :
GODT; 8 — NDH_ CMEIeHHH, OTPAaHHYEHHOM MNPOXOABHOR AHuaMeTpanbHOfl HepeGopkoft; 2 — upu -
YeHHOM maJnyGof

(mrowans Tpeyrosnnka O;B.A, MeHblIe TUIOLafH TPeyroJibHHKA
C20,:D, u cynHo ONIPOKHHETCs ). :
Taxum o6pasom, npu HEOrDAaHMYEHHOH HJIH OUYeHb GOJbLIOH

(H3-32 GonbIIEX HOAMATYGHEIX NyCTOT Av) BO3MOMXKHOCTH CMeLleHHs

HaBaJIOYHOrO rpysa CyAHO MOXeT GBHICTPO NOTHGHYTH moj AeHCT-
BHeM BOJIHEHHSI HE3aBHCHMO OT TOIO, Ha KaKO
CMelLleHHe rpysa.

i 60pT IPOH30LLIO

29




Pacemotpliv Bausiiue Ha GesomacHOCTb cyiHa OBbiuHbix TEXHO-
JOFMUECKHX MEepONpHATHI M0 OrpaHHICHHIO WiIu pesKoMy yMeHb-
[IeHHI0 06beMa CMEIIEHHOro rpysa.
B cayuae, eciu 00BeM CMELICHHOTO rpysa yMmeHblIaeTcs B pe-
3yJibTaTe YCTaHOBKH ARaMeTpasbHON nepeOOpKH (mudTHHr-60p-
aca), HO 0Oes yuera BJIHAHHS nany6bl (coydail 3arpyskd ¢ wug-
THHT-60p/iCaMH OTHOCHTE/IBHO HH3KOKyO6aTypHBIM rpysom), BeJHYH-
Ha KpEHAILEro MOMEHTa, yMeHBIIEHHOro TaKHM obpasom, u3006pa-
sutcsi kKak Mrp=[(0) (puc. 1.4,8). Kak BugHO  H3 [IOCTPOEHHH,
npuBeJleHHbIX Ha rpauKe, npu TOM Kauka cyAHa C TOH Xe aM-
ATy ROH 05="0x Gyder BHI3BIBATbH B CIydae magaja  JABHXKEHHA
rpysa Ha NpaBbil GopT OYeHb He3HAUMTENbHDIE npUpalieHHst Ha-
kioHennii Ha 310T 60pT. CyROBOAHTEIH, 3aMeTHB YBeJIHUHBalOIIH-
ecsi HaKJOHeHHsl (BO3HHKAIOULYIO “HecuMMeTpHi0 OOPTOBON KauKH),
yCIeioT M3MEHHTb KypC H NPHHATH Mephl O COXPAHEHHIO Besomnac- .
moctn. Takum 06pasoM, yCTaHOBKA H(THHT-60PICOB, €Cau OHH
JOCTATOUHO TNPOUHH  (NpaBAa, u3 aganM3a aBapuii BHAHO, 4TO
3TO yCjIOBHE YacTo HE cobarofaercs), CylecTBEHHO [OBHILIAET
GesonaCHOCT MOpeEIJaBaHusi, He TOBOPA yxe 00 abCOMIOTHOM
- yMeHblIEHHH KPEeHsILero MOMEHTA IOCJe MOJHOTO CMEINeHHU.
PaccMOTpHM Teneph, Kak OTpasutes Ha GesomacHocTH CYAHA
yMeHbIIeHHE BETHYHHDI CMeIleHHd Tpy3a, OrpanHueHHoOro nany6o#,
AHBIMH CJIOBaMH, KOTA2 TexHOJIOTHeli MOTpysku — ofecneueHo Cy:
[IleCTBEHHOE yMEHbLUEHHE BEIHUMHDI noanasyOHbIX TYCTOT. B sroMm
ciaydae, XapakrepHoMm s TeXHOJIOTHH TepEeBO3KM 3epHa U BBICO-
KOKyOaTypHbIX He3epHOBDBIX HABAJOYHEIX Tpy30B (L0 HEKOTOPOTO
yrja KpeHa), MOMEHT OT cMmenenus rpy3a 6yner Bo3pacraTb Hempe-
PHIBHO [0 TOMY e 3aKOHY, yTo W B CJydae HEOrpaHHueHHOro CMe-
lienns rpy3a. llocie TOro Kak yroi KpeHa BO3pacrer 1O BesHuH-
Hb, IPH KOTOPOH rpy3 HauHHAET compuKacarbcsl ¢ nany6oii, Beau-
guHA KPEHSIIero MOMEHTa HauHer crabuiusupoBarbes (PHC. 1.4,2).
M3 pucyHka BHAHO, 4TO HaKpeHeHHs CyAHa Ha npapuii 6opT Oy-
AyT pacTH TOJNbKO J0o TeX IO, [I0Ka €ro paBHOBECHOE IOJIOXKEHHE
cO CMeCTHBIIHMCS IPY30M HE Gyler  COOTBETCTBOBATH  TOUKE O,.
B 5TOM TIOJIOXKEHUH CyAHO GyAer HOOBITHIBATbH KAauKy € aMIIUTyAd-

MH Om H Onu B €ro GesomacHOCTb OyeT 3aBHCETh, Kak ¥ B Npenn*
cob/oieHUs  KpHTe-

AyleMm cjaydae, OT BeTPOCTOUKOCTH HIH
pus norozbt IIpasui Peructpa, HO AJsi 0c00OTO Cayyas nJiaBaHus
C KpeHOM.

mero Momenta Mrp=/[(8)*

BesuuuHA yCTAHOBHBIIErocs KpeHs
BIX YCJIOBHSAX 3aBHCHT OT BeJJMIHHBI TIOATANYOHBIX

6uTh onpenelieHa Kak HX dynkuust.  [losTomy
cTaHusi KpeHAIero MOMeHra OT cMellleHus Tpy-
e yMeHbIIeHHe ero BeJHYH-
HO TPOUHOH - TPOOJILHON

npu NPOYMX PaBH
IyCcTOT M MOXET
yMeHblIeHHE BO3PA
3a, OrpaHHUEHHOTO -Nany6oH, WK Pe3Ko
HH B pesyJbTare YCTaHOBKA AOCTaTOY

e
* B peficTBUTENBHOCTH rpaduk Oy
iaMensioneficss IO 3aKOHY KOCHHYCA.

: ;BQ

oT EMeTh BHJ3aKaThiBaiomefcs KPUBOH, 5,

FE

basiesinténpHol nepebopku ¢
Luer'llgm) HaBaJéO‘IHOI‘O rpysa.
- Takum o6pasom, skcmiayaranuo
b e | HHBIM TpeboBaHHe :
G e TG et Savsroors 1515 St
DLk, Npex r 0NanyOHbIX 11
o OAH;;Kgog;go;xTopasnenmeﬂbﬂoﬁ nepe6GopKu }(rlc;g&rnign gcra-'
Gomi manae erl\I/{I Cl}_j:JIHO B ciyyae CMeLIEHHS] BCe paBH(I)‘-HoplI-
T Yoo P . pesyJbTare - H3MEHSIOTCS ycno'BnaeHS-
poagan, XADAKTEP K: KH Ha MOPCKOM BOJIHEHHH H COOTBETC ol
no Gesonacko rp’ a KXe INOSIBJISIeTCA BO3MOXKHOCTh LaJbH e
Ocob6ennoctu yxailxn CyIH o
- a ¢ KpeHOM  Hc
or A.Cil‘ﬁZI-}I’l-g;I;{{ c}rilelllgagn‘ﬂc;gg& BBqag:T}igcm r .Cﬁéoﬁﬁggﬁaﬁf&?
rom Y Som, L. M. » B. B. I'appkasrim ’
Toesi, T S Bﬂl:xnnﬂenc::m, H 3apy06exKHBIMH aBTOp’aI\I/ICI)/I‘ ’II‘—;'M%?MBOH-
T . n% CT(;IV};;TpHBaeMOI‘O cIydas  mo 3a/1:m o
Do PH TOCT €Hbl M BBHIIOJHEHH ClelyaJbHble iy
il | KpblIlJ(I)(])BaHHﬂ B ONBITOBOM bacceiine I.i)IISICIIII%/I-
B chm:: nox pykosoicrsom H. H. Paxmanun
Hoon T krare Homm Uil OBUIM BBISIBJIEHE HEKOTOPHiE 0COG -
Hocti b mOBeAcH erlimna Ha BOJIHEHHH B YCJOBHSIX, KOrja 0
Ha Ran chaman B Ipouecce GOPTOBOH KaukH IPHHH aer
Ha Iz oéﬂapyméﬂd axs xogxyxo KapTHHY KoJle6aHHi Ha THXOM 1:4 e,
Dro o6i na.uy.ém’c HaBlI ¥e NPH OTCYTCTBHH HAYaJbHOTO K it
M S o BeTPEHHOro 6opra cnoco6eTByer pa it
ey (HBOH Kaukd,  TaK KaK HaerHengsBmmo
A ;1 IéaBETpeHHbIPI 6opt) Gouibule Hak e‘;ynﬂe
o e AeTpend: OHOpB. L cl1yyae, eclu CYLHO HMeer Haqpan o
spett_oxodo 10 ’nox i poliecce OOPTOBBIX KoJsieGaHHi Ha et
AGHOJ naqanbmﬂﬁi el:IBaTbca B CTOpPOHYy  6opra, Ha K;HHae?:
e i Maxcumymapn, a BeJHYHHA NONOJHHTENbHOTO K e’}l‘{OprId
pocTuract IIOJIO}KI/ITeI:J)IPéHOC?}?;B:JIOI:J pesoHace. ﬂononnn?eﬂfnéxg
onyrullggnmﬁ 0OpT ABJIsIETCH HOI[BETpetI-IIﬁiIaI:T naKpenenn), - xorxa
4eM TaKOro «JOKpEHHBAHHS» He Ha
Oarofaercst, ecau BBICO-

T4 HapsogHOro 60
pTa HCKIOuae
npouecce 60pToBo# KaUKH. T ToNajatKe BOAN Ha many6y B

OGosnauumM Af=—0— - ‘
cpenHee IOJOXKEHHe BOTgH, rAe 6 — yroa, xapakrepuayiomui
HHUECKHE KoaeGanms OCHTEJIBHO KOTOPOr0 NPOHUCXOIST yiomuit
Kpena. CyAHa; Bs — yros HayanbHOro cTaanreiﬁgroo. :
Snauen :
H. H. paxﬁnﬁ?{go?gmﬁm"m Kp€Ha 10 pesyJbTdTaMm  Omht
Ha). AB/ao nokasaHm ﬁaﬂﬂx OT aMIUIMTYIBI yriia BOJIHOBOFOH o8
oTNIOXKeHa GesapasMepHa rpadukax puc. 1.5, rre mo ocm a6cxno-
monenu. Hs FPadJnKoIia e pcrora X BHHYMRICHHEX konebamti
pesoHnance ZIOHbJIHI/ITEJIbHE?g (I)f’pgzlzl gpch? Yoy oy (rapMOHquC:gS?
HQI‘O)k 60pTa MOTYT HOCTHYb IOJOBMHEL gm};x;?;gﬂ“‘y*gzg gonymen-
v : T OJIHOBO-




L

ro ckjoHa. DTO fABJEHHE CBA3a-
HO ¢ TomajaHdeM BOJAB Ha Ha-

L TN\ ; ay6y, OTOMY BeJHYMHA AOTOJ-
1 INw HUTEJbHBIX ~ KDEHOB He3HauH-
R ) T TeJbHO BO3pacraer IOCje YBe-
| Ae=28°)Bonnsi | nuueHMst ~ HAYaJbHOrO  KpeHa
09 h1_ 48 5 79Z| cBepx yria BXoja majy0bl B BO-

0 | |Bommy A \ Iy (mas mcciepyeMod MOJENH

TakuM yrioM 6bi1 yroa 10°)*.
QueBHAHO, UYTO IOSBHBIIE-
ecsi «JOKpeHHBaHHE» CyAHA B
CTOpOHYy aBapmitHoro Gopra MoO-
JKeT NpPHUBECTH K IOBTOPHOMY
CMeIleHHI0 Tpy3a, HapacTaHHIO
KpEeHAIIeT0 MOMEHTa H TIubenu
cyana. ITostomy npu HOPMHPO-
BaHHM 6e30MaCHOCTH Ha OCHOBE
JIONYIIEHHs] CMELIEeHUsT HaBaJo-
YyHOro rpysa HeoOXOJMMO OTrpaHHYMBAThH au60 abCoJIOTHYIO BeJH-
yyHy yrjia KpeHa, JH60 BLICOTY HAABOAHOIO Gopra aBapHAHOTO
cyama. B moBoM Tekcte ri. 6 Konpenmun COJTAC B KauecTBe Ta-
KOl BeJHUMHB, Hapsay ¢ KpeHoM 12°, ykasaH KpeH, IpH KOTOpOM
HaJBOAHBIH GOPT IOTpyXkaeTcs Ha 65% BBHICOTH, YTO B KaKOM-TO
Mepe JOJIKHO HCKJIIOUMTDH NOINajaHne BOJAB Ha nany6y H OTMeYeH-
HOE BhIllIE «JOKPeHHBaHHEY. :
H. H. PaxmaHuHblM ObLIO BHIIOJIHEHO- pacyeTHOe HCC/IENOBAHHE
ycrofiunBocTH KosieGanmii CyAHa ¢ HayaJbHBIM KPEHOM NpH 3ajaH-
HO#l AMarpaMme CTaTHYeCKOH OCTOHYHBOCTH. , ’
[Toab3ysicb 3THMH pe3yJibTa-

02 ' T R
o7 10{ [

-04 -

-06 | :

Puc. 1.5. BoaMoxHOe <LOKPEHHBAHUE»
Ha BOJIHEHWH CyAHa C KPeHOM, BOSHMK-
WHM B pe3yJjpTaTe CMelleHHs HaBa-
JOYHOrO Tpy3a (MO - 3KCIepHMeHTalb-
wnM paspev H. H. Paxmanusa)

6.t e 9800, TaMH, MOJHO BHIIOJHHTb PSA
T ' OLIEHOUHBEIX pacueroB IO oOmpe-
“r ‘ JeJeHMI0 3HAUEHHMH pe3oHaHC-

HbHIX aMIUIMTYZL GOpTOBOH Kau-
KM, TpeBbllleHHe KOTOPHIX He
rapaHTHPyeT COXpaHEHHS yCTOH-
yuBOCTH KoJjie6aHMAMH CyAHa C
KPEHOM Ha BOJIHEHHH, T. €. MO-
3KeT IPOHM30HATH ONPOKHIABIBaHHE
aBapUilHOTO Cy/JHa Ha BOJIHECHHH
u 6e3 MONOJHHTEJBLHOrO cMelde-
HHS Tpy3a. :

Ha puc. 1.6 mokasaHs IOCT-
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Puc. 1.6. YcioBHSL HeONPOKHAbIBAHHA
CYZ0B, TOMYYHBIIHX HauaJbHEIH KpeH
B peayipTaTe CMeIeHHT HABaJOYHOTO

rpysa: poeHHBIE aBTOPOM Ha OCHOBE
| — soma 9, xapakTepHas IJs 3arpyskH
HesepHoBMM TPysoM; 2 — soHa Opes, Xa- OIlEHOUHBLIX pacyeToB IO JaHHBIM

pakTepHasi JAAs SarpyskH sepHOM H. H. Paxmanuna I‘pa(bl/lKPl' npe-

* Pacuernt . B. BHIEHCKOTO 10Ka3a/ji BO3MOXKHOCTb YBe/HICHM: «TeceBno-
cTaTHYECKOTO» Kpesa npumepHo Ha 7%. :
. or

8

ﬁ(e);lgnmx SHAYCHHH Bpes MJIst Bx=8° u 0,=12° ¢ yderom oKA32H-
qennaBI(;Ime (cM. puc. 1.5) ycaoBus AO=0,50q,. Jonycrumele 3Ha-
den rpa(%e;égmémm JIeKaTh HE BHIIE 3alITPUXOBAHHBIX O6JacTell
IeJIaHbl IIOCTPOEHHST AN 0 .
3 C max (yrJ1a MakCHMyM
,Z;.g:l‘gaMMbI CTAaTHYECKOH OCTOHYHBOCTH), paBHoro 30 u 60° I"},ea—l
Pemcﬁ;gegn;e P():OOTBE‘:TCTByeT MHHHMaJbHOMY TpeGOBaHHIO l'ipamf.n
eKO BCTpeyaeTcss IPH 3arpys
: Ke CyIOB 3epHOM -
poe — xapakTepHO HJs ciayya o oCHTemL
€B 3arpysku CyIOB  OTHOC
H
60J11e<3e TSAXKEJBIMH He3ePHOBbHIMH HaBaJOYHBIMH [Py3aMH TeRHe
cpen 211)011\::03;0;3 cn'ocrpoeH TPaduK Wi 0x=25° (OPH Omax=60°)
, TPEYAIOLIErocs: NMpH OMHCAHHS i
X aBapHil B pesyiib-
K ‘ JIb
r;ge CMEIIEHHS] He3ePHOBOTO HaBaJOYHOrO Ipy3a, xfanpnmgp yn H
cpuKEJm Temnoxo0B «Tukcu» u «Mapuansa Bep». Ha Tex xe rpI;
ax moKasaHbl 006JiacTH. 06BIUH i 0 )
‘ , bIX 3HAYEHHH Opes CO
HO TIpDH NepeBO3Ke 3epHa 2 u Soro  rpyas 1
HE3epPHOBOT'O HABAJOYH
(o6macty, nocTpoeHsl Ges LS Gl
ydera BJIMSHHS Oy HA BEJH
YHHY Opes).
. aBPI.&Il}(;CMOTpeHI{le rpaukoB NO3BOJISIET TPHATH K BBHIBOZY. Iil'ro prela)u
g TEIbHO MaJsIbiX 3HAYEHHSIX Gimax, Halpumep 30° KaK mp npe
gai(ﬁlKe 3epHa (KOra o6HIYHO Opes=20--25°), Tak 1 Hesep%oablx
BO,ZISIH.l(z:qubIX TPy30B (KOTAA Bpes=28--36°) cMemeHune rpysa, npu-
BoAsee I;I::;nalfl‘:%;{ £‘IOOHYCTHMOMY HOPDMaTHBHOMY KpeHy 8 w120
BIIOCJIEACTBHH THOENTbHBIM, Ta 5
! , TaK KakK KoJeGaHud
K%iggcg r%)gggéwM ;IpBHOBSeuyT K IIOTepe YCTOHYHBOCTH M CYAHO OMpO-
. MOXHO, YTO CyJa, IOru6 :
K y , , ke, Kak INoKas3aH
Ho?gar.;IJII/I:e 4BapHi, B Pe3yJbTATe ONPOKUABLIBAHHS nocare JlJIHTeJIb?
Horo I BaHHsl C GOJIbUINM KPEHOM, KakK pPas H OTJHYAJIHCH Heve-
r OCTbI0 OOPTOBHIX KOJIeOAHHI H3-32 HAJHUHS HaanIng, A
peIHIa H OTHOCHTEJIbHO HeGOJIbIIHX 3HAYEHHH Omayx "
OJIyYEHHBI€ BBIBOJB MOXKHO II :
poaHaJH3MpOBaTL Ha ja
aBapusix cynos «Tukcu» u «Mapunanua Bepg TIPOXO o o0
MHOI'OM OJHHAKOBO. ‘ » TIpOXORMBIIIX B0
e i;?;MQech:IM, 9TO TOUKA AJisi «THKCH» JIEXHT HHXKe OrpaHHYHBAIO-
el 5 2% T.€. B 00JIaCTH YCTOHUHBBEIX KOJe6GaHuil. ITostomy mox
0l PEMNONOKHATD, 4TO TEMJNOXOA NOrHO6 He B pPe3ysNbTATE NOTepH
g I :;é&:'%CTn KosneGaHui, a MOA AeHACTBHEM HONOJHHTEIbHOTO op6-
HZ o pysa B TproMax u TBUHAEKax!. s temmoxoma «Mapuan
Ha Bbx?[;; TO‘{Kg JIEKHUT Ha OrpaHHyuBaomiell 0,—=25° wiu Heclr’{om)-
e, B 00/71acTH MOTePH YCTOHYHUBO H !
CTH KoJieGaHHH.
BHAUMO, MOru6/10 63 XONOJHHUTENbHOTO CMEIeHHS rpy:-anTO YR,

Ta6aunma 1.6
c 0 0 : :
| yaHo rr;:;' r%gi ’ l :;aq;, By, rpax
<Tukcus» . A
«Mapnanna Beps ’ 28 gg:gg ' . i gg

4 A
; Ananus aBapuy 5TOrO CyAHA NPHBOAUTCH HH3Ke,
—734 o

i
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'Z s ckasasioro BhiTekder HeOBXOAHMOCTH HopanOBaH;II?q gfl:?é
rounoft maomanu A (IPOTSIXKEHHOCTH) AMArPaMMBI CTa !
y ! 7 K .
OCTOMYHBOCTH TI0 JOCTHXKEHHH CYAHOM ygg;oea;a%u%%?;omn I-II)CTBa
: HKOB, XapakT
‘aK BHAHO M3 Tex e rpad , ‘ crsa
f:SlyqaeBIl NepeBO3KH HE3EePHOBBIX HABAJOUHBIX Sr%yalo; ra;};ilt;npy-
ayajibHOTO KpeHa
>60° mpH AONYLIEHHH H ] rpy-
g't:a;cmﬁqmapocrb 60pTOBOH KauKH, NPH 3TOM MEHbIIHM HOPM |
Hbli kpeH 8° obecneunBaer 6OMbIIYI0 630TIaCHOCTD. | .
Takum o6pasoM, npd HOPMHPOBAHHH HEH36€‘}KH‘OI‘% ;:1123311;16%1)(
HaBaJIOYHOTO TIpy3a B J[OMNOJHEHHE K orpaaneI;;nGxgo J?roﬁnoﬁ Gstx
[ o HeOOXOAMMEIM OrpaHHUEHHE
IyCTOT CTAHOBHTCH H e ena-
7 BBICOTH HaJBOJHO
| aBapUHHOTO KpeHa HJIH 2 I &
zgl?:;oﬁ nn%ma,u.n AMarpaMMbl CTaTHUECKOM ocmuqnsgcm. ILpTz;:L;J:}B
Hble 3HAUEHHS STHX XaPaKTePHCTHK H COCTABAT HALOD K(I:)Me ml,)euns;
XapaKTepH3yiOlHx 0e30nacHoCTb B YCIIOBHAX yrpO3bl
rpysa. : )
pyOcoébIM ocraercss Bompoc 00 OrpaHuueHHH BeJII/I'{?;IZIHl Z;Hﬁ
KpeHa IIPH COMNOCTaBJEHHH €ro ¢ BEJHIHHON gmimxl RO
rpysa. Pagom paGoT OTe4eCTBEHHBIX [33] u sapybex

Bsc™
6o mpesioxkeno ycaosue Co= ¢ -1, BBHIIOJHEHHE KOTOPOTO

AMO AJISi IPeAyNpexAeHHS OIEPeKaIOIEro CMElEHIH rpy
ggogggﬂnaxpgneﬂmfx cyaHa. Yciosue YCTaHaB.H)YIBHaeTe :ﬁﬁSZﬁMfﬁﬂ
cBOficTBaMHU Ipy3a (yIJIOM CMeIleHHs rpysa fw mé) axell cyans
Ha cMelleHHe (Bsf), T.€. CBOEro u%%%lacggss;;;n};p p
’ r%')ffgzls}é;; ngg?H?nggﬂlégﬁpIg;mopm . 0e30IacHOCTH (s‘}e:;e’cg?1i
yejopeueckoir xusHu (Sit) Kak (bauKTopr coxpaz;llgxciﬁg cczgmenuﬂ
IJIaBy Ha BTOPOH CTalMH aBapHUHOU CHTYaLuH

rpysa):

Sit = f (by; Cs Bsei Ars): (1.9)

C yueroM CKasaHHOro BhIIE MOXKHO clieJaTh CJAeAyloliie BbIBO-
nm.l’lpn CyILIeCTBYIOIIHX TEHACHUHAX B cynoxonc;ie P;a ecﬂ};ﬁ;;%%i,
HMH ONACHOCTb CMeUleHHsi HaBaJOodHOTO rpysg p q)ge o,
a B HEKOTOPOM OTHONIGHHH JAaxe 13-0:-3pocJ1a.BaH I:ﬂyIIOBe,U,eHI/IH e
HOro JIOMYIEHHs CMelleHusi rpysa (Hopmmpoo A Lok
Ha BO BTOpO# crajuy aBapHHHOU CUTYaIHH) Tnnbxo e e
qBJISIeTCsl BONPOC O MOAnanyGHbIX NyCTOTax. 0 e
HOJIOFMUECKOH BO3MOMKHOCTA HX OTpPaHHICHHI

idual
* VIHfeKCH COOTBETCIBYIOT NepBHM GyksaM aHMIHICKOro TepMHHA &resi

stabilllg?e- ner U. Untersuchungen und Uberlegungen zur Hebelormbilanz.—

Hans:l; }/?ﬂféxlc\l:l lgg&l‘ge'l?cggggq? ?lsei)BHM GykBaM aHIIMACKOrO TepMHHA «shif-

ting cargo».

Mosker 6with paspaboraro HOpMUpoBALHE HA oCHOBe Hen
AONyIIEHHs CMEIUEHHs HABAJOYHOTO rpysa. Halsmue aBapmitHOTO

KpeHa OT CMELIeHHS Ipysa ONAacHO, OHO CHHXKAeT  6e30HaCHOCTD
MoOpenJaBaHHs.

fnasa 2
KPUTEPUWN BE3OMACHOCTU
HABAJIOYHbIX MPY3OB'

2.1. CUTYALIMOHHLIA AHAJIM3
TPY3OBON ABAPHMM

Obecneuenue 6e30macHOCTH u

eqoBeveckol xkusnu (Sft) moxer
OBITH JOCTHTH

YTO TOJIBKO IIDH YCJIOBHH yyeTa ONpENesIOU[HX ee
$aKTopoB, TaKHX, KaK NOTOAHbIE YCJIOBHS Ha Tpacce NepeBO3KH
(L), cBoiictBa cymna (S) u cBoiicTBa rpysa (Q). CoiictBa cyaHa
ONPEACJIAIOTCS "er0 NOCTPOCYHBIMH XAPAaKTePHCTHKAMHE (BS) u 3a-
Ipyskoit B pefice (CS), oA KoTOpO# HYXHO MOHHMATb pasMere-
HHE HaBaJIOYHOrO Ipysa MO TPIOMaM H TBHHAEKAM, ero
CTCNICHb 3aNOJHEHHs] MOANanyGHeIX mycror (CS;), a Ta
HOBKY JLONOJIHHT@ILHOTO BPEMEHHOIO OGOPYNOBaHHS I
BpalleHHsl MM orpanuuenus cMemenus (CS
cyra (S) u Mmopst (L) onpemeasiorcs mu
Anga rpysa (D).

Peumenne npoGnemn HOpMupoBaHHs 0e3011acCHOCTH yYesOBeyec-
KOH JKH3HH IIDH MOPCKOH NepeBO3Ke HaBaJOYHBIX rpy3oB Tpebyer
YCTAHOBJICHUsI KDHTEDHEB WJIH HEKOTOPHIX H3MepHTeJeil, KOTOpHIE
MOIJIH OBl KOJHYECTBEHHO OLEHHTb 6E30MaCHOCTD C Y4eTOM B3aHMO-
AEACTBHS OTMEYEHHBIX BHILIE axTopos.

TakaMu H3MepHTENsIMH MOTYT GBITh npeaessl

A ==f(D: Q)=f(L1 BS: CSI, CS2, Q)-

IITHBKY H
KXe ycra-
s IpejorT-
2). BaanMopgeiicTBuem
HaMHYecKHe HarpyskH

COCTOSIHHH A:
(1.10)

MnbiMH c/I0BaMH, KPHTEDHH HOPMHPOBAHMS Ge30MACHOCTH MOp-
'CKOH 1IepeBO3KH HABAJIOUHBIX TPY30B B SIBHOI HJIH HesBHOH (popMme
AOJMKHBL OBITh (YHKUHSMH JHHAMHYECKHX YCIOBHI MOPCKOH Ie-
PEBO3KH M CBOHCTB Ipy3a, HJH INOTOAHBIX YCJOBHH, a Takxke Xa-
PaKTEPHCTHK 3arpy3KH CyfHa M CBOHCTB rpysa.

Haist moCTpoeHHsi CHCTEM HOPMATHBHBIX KDHTEpHEB
6e30nacHOCTH Ue/IOBEYECKOH KH3HH IIPH IepeBO3Ke
Ipy30B HeoOXO[HMa OIEHKAa BO3MOXKHEIX
Curyannonnsiit rpaduk npusefiled Ha puc. 1.7

rpy30BOKi
. HaBaJIOYHBIX
aBapHHHBIX CHTYaIHi.

dror rpaduK INOKa3biBaeT, YTO HaBHTAIlMOHHAS
curyauust AN MOXeT BOSHHKHYThH 110 HABHTAIHOHHBIM IIp
CKJIaAblBAlOIMMCA B oOIleM clyyae H3 OMHGOK
cynaoM NR, nefictBus Ha
3* '

aBapuiiHas
HYHHaMm N,

B yIIpaBJIEHHH
CYAHO HENPEOAONHUMBIX IOTOAHBIX ycJjo-
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e ! r I
‘ wa 1

MR —'A'NR-)l A0 AwaT L8

MM = Ay Mg == LB

dsq] SAN Awaw

BIM TPY30M
Puc. 1.7. CuTyauuoHHbI! rpaduk NpH aBapuu C HABAJOUH Py

7 ! pau 1o-
Buii NV u BbIXOJa H3 CTPOsl IHEPreTHUCCKOU yczggignrp;xsa no-
npasiasiemoctds NM. Kpome TOrO, mpu He€p e IDYSL o
1;(1:;1 gpgnsoﬁm rpysoBasi aBapua AQ, BbISBaHI\i{sgrbiI)‘ )
CTSIMH, B paccMaTpHBaeMoM ciyuae — CMeIII.{l:i T o waira-
CMemenHe rpysa_ MOXeT IPOH30HTH H T R iio:
voHHOH aBapuu SQN, HampuMep CMeEILIeHHE B p eZmeM e
. a, BHI3BAHHOIO HECHMMETPHUHBIM 3aTOII o b pe
ayasrate. 33KHIKEHHs TPy3a TpPH NOCTYIJIEHHH 3a60pTH BOH B
%ﬁb;a::pg: npoGouny. 1Ipu cMelueHun  rpysa mo To Ml

! H3HH 4YeJo-
NpHYuHe MOTYT BO3HHKHYTb CHTYyalluH, yrpomamnme XK ‘

CUTyalHusax
BeKa. IT0 COOTBETCTBEHH(; ngc ;JQ?IBHWLS)N@;%?BZT}I{XB o 1?60 X
0 cpas3y HCIOJB3YIOTC '
Jligfcﬂ 6%p36a 3a KUBYYeCTh m?nymero cym;a }l{ﬁ) SR
De3onacHoCTh 4YEJAOBEYECKOH KH3HH IIp e St
sKHa OIEHHBATHCS KPHTEPHSMH COOTBETCTBEHHO T e,
HHOI un. Kpurepuem mnocieiHed HafexX a cnacemue,
pUAHOH ngg:;m cunTaTh KPUTEPHHl HaJAEXkKHOCTH KOJLI e
o AJIbABIX CIACATE]BHBIX CPEACTB Arp. DoJblIyio Hejlemay
HMHBglclgﬂne naer coOJIofieHHe KaKHX-TO KpnTepneﬁo Zg;?mﬂo' Ho-
Ha Cgo bGH 32 JXHBYUeCTb THOHYIIETo CyAHA Aps. eous I’Ipeu-
2:1‘148 Gg.nee JKeJiaTeJbHBIM OBlIO OB co6ﬂmneﬂggﬁ?{pygng o oo
BeKa NpH aBa il
oTiEﬁgff ”Bg;gg?:‘: }gcg%i‘;:::cc;n npu pnepeBOSKe (;M(ralm;c])llgﬁrc;cﬁsf
?gysa ey oo &ggﬁog ivxv;ggia,ané.(gmlil;enﬁ(?anTeanee
ey uennogua::flglg caMOi BO3MOXKHOCTH BOSHI/IKHOBeeHPgi
P KTyanfm Arto o3Hayaer cobJloficHHEe KPHTEPHEB H Rm“l
aBapPng;OX;BZ%IZﬁ B pésyanaTe omnGoK B ynpapJieHHH 17;2,3;1 1‘?8:1?@-
ny“l;}:{om oz AeficTBueM IOTOAHBIX (haKTOPOB %NV: ?{ HPHM oyt
ge'ggqecxoﬁ YCTAHOBKH H PYJIEBOTO YCTPOHCTBA ANM- |

T CepbesHHX
1 3jecp M Jafiee He YUMTHIBAETCsi BOSMOXKHOCTb m6§.1;n ﬁznnggngmerg CIHHX
aBapuit nc SHePreTHYecKOfl yCTAaHOBKOH, HampuMep B3pHIBA,
TOTJIEHHIO CYAHA.
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GHITH OTHeCeHH! H KPHTEPHH HeXONYIIEHHS aBapUHAHBIX HHLHIEHTOB
C I'PY30M Asq H Asqn. DTH mocjennue KPHTEPHH COOTBETCTBYIOT BEHIC-
IIEMY YPOBHIO IDPY30BOH 6e30IacHOCTH IIpH MODPCKO#  mepeBo3ke,

Ilpu mapymenun KDHTEPHEB Asq H Asqn B YCJIOBHSX IUIaBanms
CYAHA MOTYT CJIOXKHTBCS CHTYalHH C MOHHIKOHHBIMH YPOBHSIMH
6esonacuoct, Ecian KDafHHM YCJIOBHEM 6e301acHOCTH [IOCTaBUTh
YCJIOBHE HENOKHIAHHSI SKHIAXKEM CYIHA, To Gesonacrocts Sft (B
Ipeiesax Tpy3oBO# aBapuu) mo M€pe ee BO3pacTaHHS MOXKHO
NPENCTAaBHTh B BHIe

Sit (Aps) < SIt" (\grg, Ao < Sit (Aso
ECJIH BepOHTHOCTb FI/I6EJII/I CyaiHa B pesyJjbpTaTte Bcex HaBHra-

HHOHHBIX NPHYHH (HE CBSI3AHHBIX C rpy3oM) 0603HauuTh Py, TO
BEPOATHOCTb 6€30NacHOr0 miIaBaHus BBIPA3UTCS:

A son)- (1.11)

Pgit=1—Py,y, (1.12),

HOﬂBJIeHHe rpysa Ha CyAHe BHOCHT AONOJHUTEJIbHY IO OIIaCHOCTH, -

ROTOpasfd, KaK yKaselBaJoCh BBHILIE NPH aHAJH3E aBapHii, MOXer
[IPOSAIBUTBCA HE3aBHCHMO OT HAaBHTa

IHOHHBIX npuuuH (WQ) u B
cBsi3u ¢ HuMH (WQN). CoorBercTBeHHO NIpH NOSIBJIEHHH Ha CyLHe
HaBaJOYHOTO rpysa BEPOSTHOCTH GE30NMACHOrO NIABAHHS (ouenu-

Bas 0e30MaCHOCTh KaK COXPAaHHOCThb CyAHa Ha IJIaBy) C y4eToM
CXEMBI CHTYyallHOHHOTO rpaduka puc. 1.7 6yner ONHCBHIBATBLCS TaK:

Pgip=1— (Ppy + P+ Pyoy) =
=1~ Pyy — PsqPyoPrye—Py P, Pson PwoPrwg,  (1.13)

rie Prwq — BEPOSITHOCTb rubesn CymHa npu cobuitun WQ.

I'pys He Gyzer BHOCHTL pOmMOMHHTENLH

Y0 OIIaCHOCTB, €CJIH BLI-
TIOJTHATh YCJIOBHSA HeCMEellaeMOCTH:

PSQN=O'

Bripaxenne (1.14) nokasmpaer x
HH51 HODMHDOBaHHsS 6G€30MAaCHOCTH e
OCHOBE NPHHIUNA HECMELlaeMOCTH.

P, =0;
se } (1.14)

PEANOYTHTENBHOCTE MOCTPOE-
PEBO3KH JIOGEIX TPY30B Ha

22. MEPAPXMYECKME CMCTEMbI HOPMATMBHbBIX KPUTEPMEB
: TPY3OBOMW BE3ONACHOCTM
Kpurepun, coorsercrsyromue YPOBHSIM yMeHbIIEHHSI 6e30macHO-
CTH MM CHUXKEHMs| CTaHJapTa

GesonacHocTH, B o6miem clay4ae
(mpu  s060# aBapHH) MOXKHO pPAacCHOJIOXHTL B HepapxXuvecKoi
CTPYKTYype:

(wvrs Avy: Mvas Rsge Asow) 2w, Ay, ‘war Mwgr Awon) >




)
14

OnuiT MoOpemJaBaHus I[OKAa3blBAET, 4TO o6ecneuyenyne Oesomac-
HOCTH Ha OCHOBe COOGJIOJIEHHS TOJIBKO KPHTEPHEB BHICIIETrO I)_f{ponna
Ha TPAKTHKE, KaK NPABHJO, OKa3bBAETCS HEBO3MOMKHEIM. an%p;-
Mep, He HCKJIIOYAIOTCs CTOJKHOBEHHS H IIOC&lIKI/I‘CynOBGHa rpry{ T
T. e. HapylleHHe KPHTePHS Ang, W TOJyYeHHE HMH np% OHH. m:fr)a-
TOMY KPHTepHil Ayp He HMEET HOPMATHBHOTO CMEICIA. D DE3y 2
re HeOGXONMMO HCIOJb30BATh sl HOPMHPOBAHHs 0e€30macHoC
KPUTEDUH BTOPOTO YPOBHsS — KDHTEPHH HENOTOIIAEMOCTH 1/: aﬁg:
PHHAHOH OCTOHYHBOCTH (KpuTepHH OTpaHHUYeHHs  aBAPHMHBIX -
c/efcTBHiT), B 0o6lleM BHJIE KDPHTEPHH Awr. B cymecTBylouieM HOP
MHpPOBAaHHMH CONPOTHBJSAEMOCTH CyAHA MOTOAHBIM YCJIOBHSIM npxgxrxlqe:
HSIIOTCS. KDHTEPHH BBICLIETO YPOBHS Ayy B BHIE KPHTEpH: Heue gﬁ
[L[eHHs] ONPOKHIBIBAHYS MOL JAEHCTBHEM BETpa H 'BOJgIC 1_gxpm pH
noronsl K, ucmosbayemutit B Ilpasunax Peructpa C ) u Kgm;
TepHs HeIOIYLIEHHUs pPasjiaMblBaHHA CyAHA B YCJIOBHAX naasa
Ha B3BOJHOBAHHON IIOBePXHOCTH (KpHUTEpHSl HPOYHOCTH Kopnyccaz
cyana). KpuTepuu JUKBHAAUMHE TOCTEACTBHM HApyIICHH smg (yne
" JIOBHH He NPELYCMAaTpPHBAIOTCH KAK HOPMATHBHO JONYyCTHMBL (re
NPHMEHSIOTCS. KpUTepun Ge30macHoCTH 4eJ0BeKa Ha lp?gnomanaK_
¢ WM ONPOKHHyBLIeMcs CyIHe), T.e. B CHCTeMe (1.15) ma mp
THKe He WCIOJb3YIOTCs KPHTepHH Awv. Hapymenue Kpmepueg
Any TPHBOLHT K l'IOCJIeJICTBPIS}I\lM, AHAJIOTHYHBIM  TOCJEeACTBHAM

apyLIeHHs KpUTePHS Anr.
Cﬂy%ailgnfgeﬁmem oxl?paﬁﬁqnmca paccMOTpeHHeM B CHCTeMe (1.15)
TOJIKO FPY30BHIX KpuTepHeB. Torna chcreMa NPUMET BHA

(s *son) = (wos Mpon) (1.16)
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Ason AMwon.

Kputepuu Asq H Asqny NPEACTABJAIOT IPYNIY IpY30BHIX KpUTE-
pHeB BBHICUIEro TOPSAKA, B HalleM Ciaydae — KpUTEPHEB Hen;gl);
|lleHHs BO3HMKHOBEHWSI aBAPHAHBIX  CHTYallui B CBA3M CO CK blé
HOCTBIO HABAJOYHOrO rpy3a K cMeienutoo. OcrambHbie — TpY30B
KPHTEDHH MOXKHO PacCMaTpHBaTb Kak KDPUTEPHH. JMKBHAIUA :(;)1‘/’}
CJIeJICTBHY aBapuH, JUKBHIANHA ¢ OOJbIIEH HIH MCHbIICH yrpo

1 JKU3HH.
17151 6e30I1aCHOCTH YEJIOBEUECKOH ‘ » )

PaccMOTpEM KDHTEPHH C TOUKH 3PEHHs MPOIECCOB, TIPOHCXOAs
uEX B HaBaJIOYHOM Tpyse. . -

Kputepuil Agq OCHOBaH Ha HeCMEIlAeMOCTH rpysa: Ha HCKJIIO
YEHHH <«CyXOro» CHBHra M CMEIIeHHs B pe3y/bTaTe pasmux&(ggg;;
Sru ABa mpollecca OXapaKTepusyeM JABYMs KPHTEpUAMH IO 2
yeCKHM IpOIlECccaM — <CYXOif» HecMellaeMOCTH A U Hepas3xXKHKae-
MOCTH A2, HaH AsqQ[M, Az]. . ‘ R ]

Paccn;IOTpHM rpy30BO# KpHTepuil Asqn, HOPMHPYIOLIHH HeCfo
MaeMOCTh M HEpasXKHKaeMoCTh Ipysa B caydae HaBUTALlHOHHE

L

aBapuil. [lpu 3THx aBapusx AJa rpysa MOryT CO3LaBarThCsl HOBHIE .
YC/IOBHA B pe3yJbTaTe NOSBJIEHHS NOCTOSHHOTO CTAaTHYECKOrO Kpe-
Ha (NPH HECHMMETDPHYHOM 3aTOIVIEHHH BHE IPY30BHIX TOMeEIIEHH)
HJIA MOCTYIJIEHHS] B IPY30BHIE MOMEIEHHs 3a60pTHOH  Bogawl [lpu
NOSIBJICHHH KpeHa 6e3 BOABI B TPIOME KPHTEPHH «CyXOl» HecMmella-
€MOCTH COXPaHHTCS IO CBOEH CYTH, HO HECKOJbKO HM3MEHHTCS Me-
TOZ ero pacyera, HeoOxoxum GyjeT yueT HaJHUHsl HAYaJbHOTO Kpe-
Ha. JT0 Oyner Kpurepuil Ap. B ciydae mocTymieHHs 3a6opTHO#
BOABI B TPIOM BO3HHKAeT BONPOC O KPHTEPHH HEPa3kKHKAEMOCTH
Tpy3a 3TOH BOLOH Aer M O KDHTEPHH HECMELIA€MOCTH B YCJOBHSX
HaxXOXJeHHs mTabeas B BOAe (YCTOWYMBOCTb OTKOCOB, YaCTHYHO
M/ TOJHOCTBIO MOIPYxKEHHBIX B BOAY) Mr. Torma Ason[Mo, Mir,
Aor].

Kputepnit Awq mnpenonpezessier coGmiojeHHe G6e30MacCHOCTH B
YCJIOBHSIX, KOTAa IO KaKHM-TO NPHYHHAM HEMHHYeMO KaK INepBO-
IpHYHHA aBapuH JHO0 paskuKeHHe Tpy3a (C NOCIELYIOIIHM €ro
CMelneHneM), 60 «cyxoe» ero cMmeieHHe. OG03HAUHM KPHTEPHH
(HsHYECKHX TPOLECCOB COOTBETCTBEHHO Az AJSl aBAaPHITHOR OCTOM-
UYHBOCTH B YCJIOBHSIX MepeTeKaHHs] Pa3KHKEHHOrO Ipysa u A; AJs
aBapUHHOM OCTOHYMBOCTH IIPH «CYXOM» CMeLleHHH (IepechiaHuH)
rpysa. Torna Awq[As, Adl.

Kpurepuit Awqen HOPMHpyeT oGecrneueHue 6e30macCHOCTH B yc-
JIOBHAIX, KOT[la NMPOHCXOAMUT HaJIOKEHHe IOCJAeACTBHI ABYX aBapHi,
a VMEHHO: HaBHMrallMOHHON (aBapHHHBIH KpeH MM 3a6OpTHast BOJAA
B I'DY30BOM NIOMEIUEHHH) M IpPy30BOil («cyxoe» CMeIeHHe HJIH pas-
XKHUXKeHHe rpysa). Toraa no cytu QHU3HUECKHX MPOIECCOB COCTaB-
JSIOMWHNe Awon KPUTEPHH OYAYT: Aao > Asp H Asr, THOE Agp — KpHUTE-
pHil OCTATOYHOCTH aBapHIiHOIN OCTOHYHBOCTH CyAHA C y4ETOM CMe-
uieHus (6e3 pasKMMKEHHA) rpy3a B 3aTOIVIEHHOM TPIOME; Agp —
KPHTEPHil JOCTATOYHOCTH aBapHiiNOil OCTONYHBOCTH CYHHa C yue-
TOM IIeDeTeKaHHsi IPy3a B 3aTONJICHHOM TPIOME; As — KPHUTEPHE
JOCTAaTOYHOCTH aBapUiHON OCTOIYMBOCTH Cy[HA, HMEIOLIEro aBa-
PHAHBIA KPE€H, C yUeTOM CMellleHHs! Tpy3a B «CyXoMm» TpioMe (He 3a-
TONJICHHOM IIPH HaBHrauMoOHHOW  aBapuu). Taxkum  o6pasom,
Awan[Mas, Asr, Aar].

y4€TOM CKazaHHoro Bmimc cicrema  (1.17)  npumer Bum:

s [hys Aol =i [0 241

, (1.18)
Asow Mo s Aps Agp) = Mo (Mo Agp s Agp 1

HepoeqncneHHbIe BbIllle HOPMATHBIILIC KPpHTepHH 6e30MacHOCTH MOp-
CKOH IEePEBO3KH HABAJIOYHBIX T'PY30B I COOTBETCTBYIOUIME HM aBa-
pHHHBIE CHTYaLHH MOKa3aHbl B Talu. 1.7.

IIpy ouenke NPaKTHYECKOTO HpHMEleHHs 3THX KPHTEDHEB He-
06XOAMMO HMETb B BHAY, YTO B 00IICM CJyyae NPH TPY3OBHIX Ie-
peBo3Kax He TpeGyercs 06si3aTciiniioc ofccleyeHHe HEMOTOIISIEMO-
CTH M aBapHHHOA OCTOHYMBOCTH cyaua. s oTeyecTBEHHOH npak-
THKH HCKJIOYEHHE COCTABJIAIOT NEPCBO3KH B APKTHUECKHX MOPSX.

a9




S

Ta6aua 1.7 v

' XeMa MpenoTBPalleHHs
KpuTepﬂﬂM CXeMa MPeNOTBPALICHNS HIW OTPAHUYCHHS pca s;cml(egun ° gnemenuﬁ
n%eggg:g? «CyX0ro» CMelleHus PaSIIDKEHHOTO TPY3A
HOCTH .
P e
Asq _
—
31 Az
Awa
Asqw
Awaw

; ( ) HOE
[TosToMy B HepapXHUeCKOH CHCTeM§ Unlg),uo?l?xnjlzen»lciggyfs’t)?a'rb-
.Bropay
3HaueHHe MMeeT NepBas HepapXusd. ABIOBATE:
TeuecTBEH HHM IIEPEBO3Ka y
csi TOJBbKO IHPHMEHHTEJNbHO K O I K '
Busix ApkTukH. PaccMaTpuBasi KpHTepHu 3TOH BTopogerpéegﬁg)ége_,
MOYHO OTMETHTb, YTO KPHTEPHH A ue;vg?l :H:I)S(K:H?(?)il TCeBpns{ N
1 ' ompene. - Kp
JeHHs JOJIKHBE MMeTb METOXHKY D aonpas.
i O3HayaeT OPITiHH3AUHOH
TepH#l Aep IO CBOEH CYTH C Al el
BaHUS PaKHKAKIIE
THe — HeOOGXOZHMOCTb 3aTapH
HOTO Ipy3a HpH IePeBO3KaX, KOria HOpoNHPYETCH 6e30macHOCTh
IIPH 3aTONJIEHHH TPIOMA,

o

- . / .

Kpurepuit Ao B ocHOBe cBOero onpenesieHHsT  IOJKEH HMeTb
METOAHKY ONpeJesieHHs] KPUTEPHS A4 C NONPABKAMH, YUYHTHBAIONIH-
MH Ha/lM4he HayaJlbHOro aBapHAHOro KpeHa.

Kputepun Asp M Asr B 3aBHCHMOCTH OT CBOHCTB KOHKDPETHOTO
rpysa MOryT Jiu6o ObiTb HACHTHYHBIMH, JHGO Pa3JHYaThbCS B 3aBU-
CHMOCTH OT TOro, Kak OyleT MPOHCXOAHTL NPOLECC Pa3MBIBaHHS
mrabess HABAaJIOYHOTO TIpy3a BIMBLUIEcs (MM BJIHBaOIEHCs)
3a60pTHO! BOMOI. ’

B MexIyHApONHOM H OTEUECTBEHHOM HOPMHPOBAHHH MOJTYYHJIH
PasBHTHE B TOH HJIH MHOH popMe KpuTepuu nepBoii mepapxuu. Kpu-
Tepud A3 u Ay IPHMEHSIIOTCS INPH HCCJIeJOBAHHH KaK. MOBELEHHS
HaBaJIOYHOr'O Ipy3a, TaK M BJMSHHSA CMelleHHs I'pysa Ha 6esomac-
HOCTb CyAHA B yCJOBHSIX Kauku. OCHOBHOH BOIPOC B 3TOM CJydae—
YCTaHOBJICHHE MOMEHTAa HayaJja CABHra, xapakrepa u o6beMa cMe-
menust. OH, B KOHEYHOM cYeTe, CBONHMTCS K BHIGOPY KpHTepust A
H METOJHKH ero onpexaejeHus. ITostomy Kpurepuio A; B JajabHeii-
eM yAaejsiercss oco60e BHHMAaHHe,

MoxHO HameaTbcs, YTO B JajbHeHIIeM IO Mepe NOBHILIEHUS
CTaHZapTOB 0€30I1aCHOCTH TPAHCIOPTHHIX CyAOB. HafAyT CBoe
TPaKTHYECKOE TPHMEHEHHe He TOJbKO KPHTEDHH INEePBOH HepapXHH
cucreMbl (1.18), HO u KpHTEpHH BTOpOIi. :

B nanpnefimiem 6ynyr paccMOTpeHn HOpDMHpPOBAHHE Ha coBpe-
MEHHOM 5Talle ero PasBHTHS H COOTBETCTBEHHO NeHCTBYIOLIHE KpPH-
TepHUH IPYy30BOH 6E30IacCHOCTH,
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HOPMUPOBAHHUE BE3OMACHOCTH
MEPEBO3KKU 3EPHA

nasa 3

PA3PABOTKA MOJAKOMMUTETAMM MMKO 3KBMBAJ’IEHTA-69
M HOBOWM TJIABbl 6 KOHBEHLMA CONAC

3.1. KPATKMA OB3OP HOPMUPOBAHMS
JO PA3PABOTKMU SKBUBAJIEHTA-69
WM HOBOW INIABbl 6 KOHBEHLMM COJIAC

Cpenn HaBaJOUHBIX TPY30B 3€pHO aBJsieTcsi HauboJsiee ﬂg;l?;;]z:{l\g
rpysom. VisBecTHO, uTO €mle (puHIgKnnub(l), a ae;{z(\)'re;ng ré):;éaenqle)M ane
csoux Kopabasx. Oxx _
TlepeBO3UJIM €ro Ha CB Iee M 2
i i €BO3KH TOJIbKO TIpUMED
JeTHeli HCTOPUM MOPCKOH Iep 0 mocIen e
BO3KH 3epHa 06e3 Taphl, H .
100 Jer MPUXOAATCS Ha IEpe HaRaloN. e
aBaJioM IIpUBeJ] K PEe3KOMY
ON Ha NepeBO3KH 3epHA H
E;):o llaBapHﬁII;ocm. Muorue napoBble cyéna TOTO B};){;Mgg;&epn;q]gesanﬁxf
i Oco6enno OBIH BeNH
eficax ¢ 3epHOM HaBaJOM. :
?ﬂ%ﬁCKOM TOpI:‘OBOM daore. TIpoBenenHoe paccnejégBingeyélnga;:X
JbTaTe IepeMelleHus 3
0, UTO Ccyja Trubjau B pesy ) i
Jéo,pTOBOf/'IyKa‘{KI/I. 3a 1881—1885 rr. npu MOp(éIZOI/I nee%(;ido?,xgosiré 1
3aTOHYJO 54 AHTJHACKHX c%ﬂﬂaé’]gpmem ucy
i ubaIu geJl.
KOMAHIO#, TIpH aBapusx Ior ]
Ecau [,)a(E:MOTpeTb npoucCIIe/ue B Te TOMB! Halsxilag:{dg}l:bll;%};{;x{lﬁe
ecce ¢ TOUKH 3pEHHS
HHSl B TPAHCIOPTHOM IIPOIL O oo
Wll, TO MOXXKHO OTMETHTbH, UT
TeOPETHYECKHX ITOJIOKEHHH, 0 .
THHE JJ51 6e30acHOCTH
npousolTy HeGaaronpus ‘ e e
— 0GOpTHBIE, OUeHb OCT
TeMe CyIHO—TPY3. BHICOK e
KayKy napycHbie cyna
pajolpe caabyio 60PTOBYIO 2H!
HU3KOGOPTHEIME # MaJOOCTOHYMBEIMH napoBBIMH, nonBep;KMe:H;em_
BCeM BHIAaM KAauKH, B TOM 4HCI€ U GopToBoil. B TO Xe BP
Ji i HaBAJOUHEIM.
BOi1 3epHOBOf TPy3 3aMEHHJICH o
KO s Iéoxpamemm aBapuAHOCTH OBLIH nanﬂTb;braz;;b;pﬁgchfb
B. B mocsenyioomue ro
MHDOBAHHIO 3arpysku CYHOB. &
Hecpxonbxo yMeHbIINIACh, OJHAKO H3BECTHO, m;)c')r cl 4Ha}1ltéan2a8 )g(n (1)3B 1
' i i BOY €rofiH0 TOHYJIO
BTOPOIl MHPOBOJl BOWHBI eX N
gngOMp HoaTgMy npu noAroToBKe KOHBEHLHH ngogiﬁageéiggac—
i r. BOIpOCH HOPMH
yeckoii xu3HH Ha Mope 1948 P
W3HAHH OJHUMH U3 Ha
CTH TepeBO3KH 3epHa OblIH IP )
ﬁl(:):lx H Hpsnomenbl B TpaBune 2 «Ilepesoska sepHa» Til. 6 Konsern

IIUH. )
2

Houaroe BpeMs HOpMHPOBaHHE HOCHJIO HAIIHOHAJLHBIH XapakTep.
[epBrie aHrymiickHe HOPMAaTHBHBIE TPEGOBAHHS NOSBHJIHCH B BHLE
crmenuajbHOro pasgena Mopckoro ToproBoro akra 1875 r., B KoTO-
POM colepXKasuCh NMPENOCTEPEKEHHS MO NOBOAY NEPEBO3KH 3epHa
HaBaJIOM, €CJIM €ro KOJHYECTBO IpeBHIIANo 1/3 rpysomogbeMHOCTH
cyana. B 1880 r. mosiBusics HOBBIH AKT, copepkaliuii 60Jee feTaltb-
Hble Tpe6oBanus. Oco60 oGpaliajoch BHHMaHHE Ha NEPEBO3KH 3epHA
u3 Gacceiinop Ueprnoro u CpeaH3eMHOr0 MOpeH H NEPEBO3KH C BEI-
xonoMm 3a I'mbGpantap u c sarpyskoii B noprax CeBepHoit AMepHKH.
Ha Takux cymax orpaHmuMBaJoOCh KOJHYECTBO 3epHA, NMEPEBOUMO-

. TO B TBHHJEKAX, TaK KaK OHO NOJKHO Pa3MeIlaThCs HaJg TPOMaMH
B (urepax. Bo Bcex rpysoBBIX NOMELIEHUSIX, 3aTPYKEHHBIX 3€PHOM
HaBaJ/loM, TpeGoBasiach yCTAHOBKA HENPOHHIAEMBIX JJIsi 3€pHA IHp-
THHr-60p/ICOB, NPOCTHPABIINXCS Ha BCIO BHICOTY HOMelleHHE. B yac-
THYHO 3arpyXKEHHHIX NOMEIIEHHsIX cBOOOJHasi MOBEPXHOCTL 3epHa
RoJkHa Obla TepeKpHBAThCS 3€PHOM B Mellkax. KanuTan cynaHa
JoJIKeH OBl BHINOJNHATbL JIOGblEe YKasaHus MO IIPeJOTBpallleHHIO
CMeILleHUs] 3epHA, €C/IH TaKOBHEe OyAyT AaHbl MNPEICTaABHTEISIMH
TaMOXHH B NIOPTY HOrPY3KH.

Brniepsele B MeXIyHapOAHYIO NPAKTUKY HOPMHPOBaHHe Ge3omac-
HOCTH MepeBO3KM 3epHa Bomio B 1948 r., korga B KouBeHnun
COJIAC mosiBHJICST COOTBETCTBYIOUIH Pa3/el. ,

B 1950 r. 6bu10 3akmioueno OTTaBCcKoe corsanieHHe MeXay Npa-
BUTeNbcTBAMH AHriuH, ABcrpanuu, Aprentunn, Kanags u CIIA..
Ono 10MONHANO KOHBEHIHOHHBIE TPE6OBAHHS, YTOUHSIO HX B OTHO-
IIEHHH KOHCTPYKUHMH BPEMEHHOro OGOpYNOBaHHSI [Jisi TPENOTBpa-
IeHHust cMellennss 3epHa. Kak KouBenuueit, Tak 1 OTTaBCKHM €O-
TJlallleHHeM TakKoe BPEMEHHoe 000pyAOBaHHE PAaCcCMATPUBAJOCh KaK
HeoOxouMoe 1 obecnedeHHsi Ge30NMaCHOCTH MODPCKOH HePeBO3KH.
OTH BSIVIANE COXPaHMJHCh A0 KOHLA 50-X IT., Korna paspaGaTHBa-
JINCh MeXAYHapoliHble TpeboBanus 51 Konsenuuu 1960 r.

Konpennuss COJIAC 1960 r. Bomuia B cuay 26 mast 1965 r.

B 1962 r. B naweii crpane Peructp CCCP suimycrun IMpaBuia
NEePeBO3KH 3€PHOBBIX M APYTHX CHIIYYHX IPY30B Ha MOPCKHX CYIax,
OCHOBaHHBIE HAa NPHHUHUNHAJBHO HHBIX, YeM npaBuia KoHBeHIHH,
nosoxenusix. B 1968 r. atu IlpaBusia GbliM H3MaHH B HOBOM BHIE.
K sToMy BpeMeHH 3a pyGe:KoM HaKOMHJ/ICS GOJIBLION OMBIT NPHUMeHe-
HHUs mpaBuJ 6e30NacHOCTH NepeBo3ky 3epHa no Konseniuun COJIAC
1960 r., u3noxkeHHHX B ri. 6. B 1969 r. moikoMuTer Mo KoHTeliHe-
pam u rpysam MMKO paspaGoran sksuBaseHT ri. 6 KouBenmun
1960 r., nonyuyuBmMii Ha3BaHHe DkBuBaseHTa—69. B 1970 r. Peru-
crp CCCP BrimycTuJ HOBHE IpaBHJIa IO MEPEBO3Ke 3epHA, HO Ge3

yuera JxBuBasenta—69. B mae 1972 r. Peructp CCCP paspeusi
NpUMeHeHHe NpaBuj JKBHBajenTa — 69 uapsany c [IpaBunamu Pe-
ructpa 1970 r. K atomy Bpemenu Ha cysax MM® npumensiiach
JOKYMEeHTalisi MO IepeBO3Ke 3epHa, COCTABJEHHAsT B 3aBUCHMOCTH
OT MecTa M BPeMeHH INOCTPOHKH CyJ[HAa, Ha OCHOBaHHH KOHBeHIIHH
1960 r. u IlpaBus Perucrpa 1962, 1968 u 1970 rr; :




I[TpakTHueckue norpe6HocTH (noTa mnpexae BCero Ha 3KCIOPT-
HbIX TIEPEBO3KaX M3 CTPaH, Ile KECTKO KOHTPOJHPOBAJIOCH BEINOJ-
HeHne DKBHBaJeHTa—O69, 3aCTaBHJIM IePeHTH Ha eXMHOOOpasHbIe
‘MexayHapoaHee npapuna. Ha ochose OkBuBanenTa—69 GBI
noxrorTosaeH Hosuii Tekcr ITpasun Perucrpa. dksuBaseHT—69 Ha
ocrnosannn Pesomonuu A. 264 or 20 HosGpa 1973 r. Komurera mo
Gesonacuocty UMKO 6bin mpeo6pasoBan B HOBYIO Ti. 6 KonBeH-
wun. Crapuii TekeT KoOHBEHIMH 3aMEHEH HOBBHIM. YuuTeBasg 3TO,
Peructp CCCP B 1975 r. B Dloserene JOTMOJIHeHUA W H3MEeHeHWH
x TlpaBuiaM KiaccuuKaluu H IOCTPOHKH MOPCKHX cynos 1974 r.
OnyOJHKOBAJ HOBBle TPeGOBAHHS, COCTaBJIEHHBIE B COOTBETCTBHH
¢ TekcToM HOBO# ri. 6 KoHBeHIHH. DTOT TEKCT NMPABHJI M SABJISETCA
B HacTOsillee BpeMsl eAWHCTBEHHHIM HODMATHBHBIM JOKYMEHTOM IO
nepeBO3Ke 3ePHA Ha COBETCKHX Cy/ax. ' .
'O ero COOTBETCTBHH NPaBHIAM HoBoO# 1. 6 KoHBeHIMH YBEOM-
Jemn sapyGexHble MODPCKHe aAMHHHCTpauuH. Ilostomy morpyska
Mo 5THM NpaBWJIaM CUMTAeTCs NOTPY3Koil 1O NpaBHiaM HOBOH
ri. 6 KouBeHiyn, DTo cieJaHO IO TO# MPHYMHE, YTO B APYruX CTpa-
HAax HOBas M. 6 OMyGIHKOBAaHA B IepBOHAYaJbHOM BHIe, Ge3 W3-
meHenns tekcra MMO. ,

IocraTouHo TMOAPOGHO: TPeGOBAHHSA konBenuui 1948 u 1960 rr.
¥ uX pasamuHsi omucaHsl B pabore B. M. Kopo6uosa [22]. 3xech
MOHO TOJBKO OTMETHTb OCHOBHEHIE MOJOXeHHs rJ. 6 KouBeniuu
1960 r. B CBA3M ¢ HX NEPeCMOTPOM H BHPaGOTKOH 3KBHBAJEHTHBLIX
npasua 1969 r., HeACTBYIOLIMX B HACTOsllee BpeMs B BHILE TpaBuJI
ra1. 6 Kousenmuu COJIAC 1974 r. u Ilpasua Perucrpa CCCP 1o
nepeBo3Ke 3epHa.

IIpasuaa 1960 r. Gbuin paspaGoTaHbl 15
Ha JByX THNAax Cy/J0B: OOBIYHBIX YHUBEPCAJDbHBIX
(TBHBIEUHHIX cyAax) u Gankepax.

TIpaBusa AJsi YHHBEPCAJbHEIX CYAOB HOCHIH B 3HAYMTEIbHON
cTemeHn SMmHpuueckuii xapakrep. OHH pasjensiuch Ha Npasuid
I TIONHOCTHIO 3arpyMeHHHX H JJIf YACTHYHO 3arpyXeHHBIX IO-
MelleHuH.

IIpeamonarajioch, 4To TMOMEIIeHHs, pacCMaTpUBaeMble KaK MmoJ-
HOCTBIO 3arpyKeHHBIE IIPH MOrPy3Ke, 3alMOJNHSIOTCA 10 many6sl, or-
paHHUMBAMILE) HX CBEPXy TaK, 4TO 3€PHO 3aHMMaeT BCE 06BeMBI
Mex1y OuMcamu. Kak HOpMa MpeiycMaTpuBanach yCTaHOBKa B
. TAKAX TNOMEUIeHHSAX [NpPOJOJbHBHIX Pa3/leJUTEIbHBIX nepe6opoK,
DACIIONIOXKEHHHX B JHAMETPANbHOH MIOCKOCTH HJIH B CTOpOHE OT
Hee, HO He JHajiee YeM Ha PacCTOSTHHH 59% mupuubl cymHa. Jlomy-
CKaJach YCTAHOBKAa B KaXJIOM TpIOMe JIBYX NDOJOJbHBIX nepe6o-
POK TPH PACCTOSIHHH MeXJy HUMH He Gosiee 609% mHUpUHEL CyAHA.
TTepe60pKH AOJIKHBL OBLTH pacrofnaratbci B BEpXHell YyacTH TpIo-

Ma, yray6assice B Tpy3 He MeHee ueM Ha 1/3 BHICOTH HOMEIUEHUS
Wiy Ha 2,44 M, CMOTpS IO TOMY, uTO GOJbIUe. OHHE JOJXKHH OHI-
J@ TpOCTHPAThCsl TaKkKe Ha BCIO BHICOTY nutatesneli (dbuaepos),
ecn (UAEPHl yCTaHABIMBANHCL HAJ TPIOMaMH.

nepeBO30K  3€pHa
CYXOrpy3HBIX

anMg}?ﬁgthHe HepeGOPKH MOKHO 6buio He yeramabfimBath, ecay
npHMeN &m;tép%rgomsmy'rble Bg:(lyme ¢uneprl. Cunragoch — npHu
, He MeHee 5Y, oOmeMmMa T [
loMa 3epHo 6 -
CHIIaTbCs B 06pasymomiuec d " ) ycton
s B pesysjbTaTe yCaikKH 3
U TakuM o0pasoM Gyzer yc etenns Tpyoa
TPaHeHa BO3MOXKHOCTD
B TpioMe. OxHako oTkas POX T0nyCRIS
OT INPOROJIBHEIX Ilepel 1
TOJIbKO B CJyuYae, ecju bra ryma o peea
, MEeTaUEeHTPHYECKAsT BEICO
MONPABOK Ha CBOOOJHH e weHnme 0.31
€ YPOBHH XHAKHX I'PY30
AJIs OHO- H ABYXNaJyGH e 036 oy e O3
BIX| CYIOB H He MeHbiue 0,36
a5 . M — s cy-
ﬁo.n }KCH foé.n;)llnam;qﬁonnqecmom nany6. Ilpu yCTa,HOBKe (blllmepgs
TBIBAThCA IONPaBKa K M 7
Te 07 yeromory rH: €TANEHTPHYECKOH BHICO-
‘ €HHs1 CBOGOAHOH IOBe
Tow 1 e ore cHem PXHOCTH 3epHa B KaK-
. HHX. HHE 3a/aBajioCh KaK MOBO °
TaJbHOH CBOGOJHOH TOB O oyen o S0,
€PXHOCTH I
oGnena oy, p oc/ie ycalxu rpysa Ha 2% or
B
sone :iqé?;::;em (lla)ll;l}zrtepozs Ha OJHONANYOHHEIX CyAax OOBLIYHO HCIIOJb
TPH KOMHHICOB I'PY30BHIX JIIO ,
2082 KOB. ITO CKa3aJaoch
KOMHII)-I?‘ZISEHP;B!?:;II‘PII{ OccyTAHOB, Ha BBIGOpe PasMepoB JIIOKOB H BHICOTHI
, OTE€YECTBEHHHIX JIECOBO3 B
KOMHHI'COB Aonycxa.uom;’ e omoma.
IIpHMEeHeHHe MEeUIKOBaHH
[IpHYEM MeIIKH AOJKHH 6 ot
BITb IJIOTHO HaGH )
B elkR Thl ¥ IJIOTHO YJIOMKEHH!
3aNlOIHEHHBIX TPIOMAX AOJIXK :
HBl OBLIH
A ) yCTaHaBJIH-
pame I g)o;lb(l)él(;:;{ble nepe6opKH, IIPOCTUPAIOINHECs: OT HACTHJIA BTOPOT'O
fa o bl, npesbrmaiomeit xa 0,61 M ypoBeHb sepua. Eciu
HaﬂyﬁHbI)?P:;’;COKaﬂ BbicOTa Obl1a He MeHee 0,31 M aJ1st onno:nﬂayx
B U He MeHee 0,36 M — :
nai , IUIsl HHBIX CYJIOB, TO paspe-
qaﬂxoibo ;;{H%Taésblgz NPOJOJIbHBEIE TIepeGOPKH, 0AHAKO BO Bceg CJI:;—
NPUMEHSATbLCA MEIIKOBAaH 6onHOH"
Hoet. Mo 1o Il He CBOOOIHOMN moBepx-
. Bl OblIM YKJIaAHBaThL [ I
b JO BHICOTH 1,22
CJlydae yCTaHOBKH NPOAOJIBHBIX NEePeGOPOK H 40 BHICOTbI 11’52 MM i
, —

i
PH OTCYTCTBHH NPOJOJBbHHIX NepeGopok. ITox Memkamu nosken

OBl co3
o I,{ub?;al;rgggbnzlﬁg &(Ilgnarq)opma) H3 JOCOK TOJIIHMHON 25 MM,
paccrosinuu 0,1 M
JIHYECTBO TaKUX YACTH ’ T orno e o
YHO 3arpyKeHHb
Sonce rayn s X TPIOMOB MOIJIO OBITh He
, €CJIH He cO6JI0AaJCa PSA IO
1 o
THH 110 6e30I1acCHOCTH. Prit ROROTHATEARHAX eponpus-
b
Hopﬁa ?Hggi&na;gz%% ;glgsgxgnponaﬂnmx CyMOB-0aJIKEPOB CTPYKTypa
blJla MPHHIHOHAJIBHO 7

popuar uHoH. OHa ocHo-

obBal: ;;H:a I_fg(;:{sn MEXAy YIJIOM CMeINeHHS rpy3a H OCTOHYHBO-

YCJI0BHO n‘ox'sopaqg:aﬁiﬂxﬁaﬁ?f % cBoGonuast mosepxuocts bysa

Chb H K

Jlo.né)xeﬂ OBbLT NpeBHIIaTh 5°, PEH YR B SToM enyuac e

iro ﬂlf:u}lfs:;lsé{;cpanflig;s;me TpeGoBanus 1960 r., MOXKHO OTMeTHTD
CYXOrPY3HBIX CYAOB OH :

IOro Hay4YHoro o6OCHOBaHH aSTHTHE: i,
1, a 6a3upoBaliuch Ha

PHYECKHX KOMOUHAIHAX M Mo orpasenme
3 BPEMEHHBIX YCTPOHC

pu POHCTB 10 OrpaHuyeH

pys}l{l.é;r(l)u? S€pHa, MpHYeM CO3faHHe HX TPe6oBaJso 6om>ugnx 3annaIf1)*

‘ PyAa u necomarepuanos. PaGota mo wmTHBKe, HaGHBKe

i 2
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MAILKOB # MX YKIalKe, [0 BO3BEIEHHIO fiepeGopok AOMKibl OBl
BBIIOJIHATBLCST € GOJBUION THIATEIbHOCTDIO H OTHOCHTEJNBHO MeJlJieH-
HO. )
i 0cOGEHHOCTH B 3HAUMTENbHOH Mepe CO31aJH NPELNOCHIUIKHA
Jisi TIepecMoTpa TpeGoBaHuM Konperuun COJIAC 1960 1.

3.2. MPAKTMYECKME HEROCTATKU HOPMATMBHBIX TPEBOBAHUA
KOHBEHLIMM COJIAC 1960 .
filo BE3OMACHOCTM MEPEBO3KM 3EPHA

‘

Bompoc 0 He06GX0UMOCTH NepecMoTpa HOPMAaTHBHBIX 010K EHRH
ri. 6 Konpenuun COJIAC BOSHHK yXe KO BPEMEHH BCTYIJIEHHST UX
B CHJy B cOCTaBe BCEH Kousenuun. K 1967 r. crajo Hu3BECTHO O
rHGeNH 1IECTH CyJOB C 3€pPHOM, B aBapHix norubnu 98 yel. B0
NPH3HAHO, UTO OCHOBHOM IIpHYMHON THONH SBUIOCH HECOOTBETCTBHE
(akTHYECKO¥ 3arpysku tpe6oBanuaAM KOHBEHIHH. [Mon mamybamu
CyJlOB OCTaBajHCh GOJBbIIHE IyCTOTEL, XOTsl CYUMTAJOCh, YTO TPIOMBI
3arpyKeHbl MOJHOCTBIO.

[MepBbie cooOLIEHHS O Heo6XOAMMOCTH HM3YUeHHS noaanyOHbIX
mycToT B IOJHOCTBIO 3arpyXeHHBIX TpIOMax TOSIBUIHCh B NMKO

. B Mmapre-uioHe 1963 T. OHE paccMaTpPUBAJHCh Ha 2-f1 céccuu
OJKOMHTETa IO IOJipasjelienuio CyAOB Ha orceky (MOAKOMHTET
10 HABAJOUHBIM Tpy3aM TOTAa elle He 6LL1 OpraHH3oBaH, OH o6pa-
soajcsi B ampene 1964 r., a ero 1.1 ceccust mpoxoguiaa ¢ 5 mo 9
centabps 1964 r.). B cBasu C BOIIPOCAMH HadaJbHOM 0CTONYHUBOCTH
B centss6pe 1965 r. OBUIO CleNaHO IHEpBOE cooOlieHre 0 TOM, 4YTO
OCHOBHAsl THIOTE3a HOpMHpOBaHHA IO Koupenuuu 1960 r. omn604-
ga. [Mogmany6HBle HTYCTOTHI o6pasyioTcsi He TOJNbKO H3-3d ycaixu
sepHa (1O THIOTe3e OHH JOJIKHEI 3aTI0JHSITHCSl 3€PHOM H3 nNuTaTe-
Jei), HO W H3-32 HeJorpys3a, HEeBO3MOMKHOCTH JeHCTBHTEJIbHO MOJIHO-
o 3aIOJNHEHHs TPIOMOB, B pe3ysbTaTe 4ero IOl nany6aMu BO3HH-
KAI0T GOJblIHe IycThie MPOCTPAHCTBA, B IHpelenax KOTOPBIX MOXKeT
TIpOM3ONTH CMelleHne 3epHa. [lepssie HaOMIOACHAS 6blIM TIpOBEAe-
upt 8 CUIA npm morpyske HsTH TBHHICHHBIX CyXOTPY3HBIX CYJOB.
OHE [0Ka3ajH, UT0 ToC/He OKOHYaHHs IOrpysKH OCTAIOTCSl TMojma-
JyOHble TyCThie TPOCTPAHCTBA, CPEAHH BHICOTAa KOTOPHIX OKoJio 18
JoiiMoB (457 MM). B TaKHx YCJIOBHAX H npu morpyske 0es mpo-
JOJIBHBIX NepeGopoK ¢ Mano3®eKTHBHLIM dunepamu, He obecte-
QHBAIOIMME 3aNoJHeHHe MOXNaNyGHEX MyCToT, cyia HaXOAMJHCH
B MOpe B ONACHOM COCTOSHHH. B ‘cayuae cMellleHus 3epHa OHH IO-
ru6san OBl ~ ‘

VyurhiBas 9TH NpeiBapHTeNbHbIE AaHHDIE, Kowmurer 1o 6Gesomnac:
HOCTH MOpeIIaBaHHs Ha CBOEH 10-# ceccun, IpoXoAuBIIeH ¢ 4 1O
Mmasi 1965 T., CHEIHaJpHO NOPYTHI [OJAKOMHTETY 10 HaBOJOUHHIM
rpysaM NPHCTYNHTb K M3YYeHHIO TJ. 6 Kousenuun COJIAC u pas-
pa6oTKe NpeJIOKeHHH 1O ee COBepIIeHCTBOBAHHIO. Ha ocHoBaHAH

NepBhIX JOKJa[oB noAKoMHuTeTa IO HaBaJIOUHHIM Ipy3aM Komurer |
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X £
fio besonacHOCTH MODEIIABAHNS M o ]
¢ 31 smBaps nolj} 1&“)22;2?}231215151; Ha cBoeil 12-ceccun, mpoxoausues
, I., IPHHSI .
Hexocra ’ pelrenus o6
TaTKOB HOPMHDOBAHHUsS Ge30IacCHOCTH - Il yCTpaHeHHH
HMEHHO: epeBO3KH 3epHa, a

HEBO3MOXKHOCTH Ha
NPaKTHKe 3arpys3Ku
HayaJbHBIX NOANANTYOGHEIX MyCTOT; py TPIOMOB 3e€pPHOM
’

Heappexr ' ‘
(dexTuBHOCTL (HAEPOB IPH yeTpaHEHHH noAnanyGHbIX fIyc

oe3

TOT.
HanbHed
Caca b Wg{ﬁ;ﬂ;;?g’gx;ﬂ;};;:O/:LHJIHCB B HECKOJIbKHX CTpaHax H
I YCaAKH 3epH

— ¢ pHa ¥ OOmMHUX HoANaay6-
Hsyquzi ! CMg?l e(I){cH};iOBe OOLIMPHOJ CTATHCTHKH HATYDPHBIX 3ﬂamep}<;6B
e o e 3€pHa H XapakKTepa DPa3BHTHS KpPEHILIEro MO-
Menton b panoasa ;1 3e;6)Ha [0 pe3yJbTaTaM MOAENBHBEIX 3KCIIEPH

H OOmHX TpeOGOBaHHH K OCTOHYHBOCTH Cy,U,OB-

3.3. MUBYYEHME MMKO
BENWYMHLI NOANANYBHLIX NYCTOT

[epsn
Mop‘cxgﬁ ;eggggggoqgo OOIUHDHEIE CBeleHHs 00 ycajke sepHa It
nanyGHEx Hyeror ecogmm NIOJy4€Hbl NP H3YYEHHUH BeJHUHH no&n
. paHHBle ceKpera ' X
JIHCTHI puarom MM
i oamtenic CCCE, Ayrash S, ov ity
Belned ) Haued, JIubGepuest, Hosoii 3 el
P e, NOSBOJHIH MOATOTOBHTE 0606 a0 DENAHIHeH |
;bm Ha JAaHHBIX 10 28 cyxaM! HOKJakd, OCHO- -
cajika '
BequmIIlbr ci?&lﬁgﬂﬂﬂnﬂac;PnggﬁMax u B (uiepax B BHAe JHHEHHOH
B ﬂ%ﬂax oGbeMa TpIoMa, Py3a u mepecuuThiBasach Ha 06beM
ce cynxa, KpomMe OJHOro, 6
, OBLIM OOBLIUH
HUX 6 . BIMH TBHH/E
mux 6 HI/IIVITJIgI AHeABem o 10 TeC. T, 21 — neneiir oﬂr Ii%“i”b?é M
P 'pasaegllylmo HMeJI0 fefBeuT cBriue 20 ThiC. T (Gasukep) Pe}:lél .
10 oyr (A). or Ifono H2p00110J1}KHTeJIbHOCTH Ha 4YeTHIpe rpylfnbl- ;1181
30 eir (D) ’Horonnlxio eyt (B), or 20 mo 30 cyr (B) u CBtilITe
A yc.riospm I€ YCJIOBHs C yYeTOM OueHb KPATKO#H HHpOpMAa-
OYeHp XOpolias }1(1 llepexolla pasielsiiu Ha TPH CPYNNH, a I/IMeI:IH :
Koft 10 ooonmial 2or011a, peiic Ges xauxu cyxna (1) KauKa OT o
pesneit (2) u IJI10Xast MOrOAA ¢ CHJIbHON KAYKOH (3) e

- Ta6auna 2.1

I'pynna no :g;ggg;m ycaoBuam - Peﬁc:,i cynos
- A B B I r Bcero
1 )
9 ‘ 2 3 | 2 | 9
5 _ 1 5 | 4 | — 10
Bcero ‘ — 7 ’ 2 I — 0 ]
, 3 5 | 8 | 2 -

t Hokyment JS 1I1/5 or 11.05.64 r.




nup 86% — Pacnpegesenne 28 06cief0OBaHHbIX
----8| cygoB 1O  YKasaHHHM NpH3HAKAM

L nokasano B Ta6a. 2.1. W3  maH-
50_ HBIX  TaOJMIBl BHAHO, YTO oécne};
4% JOBaHHble C UEJNbI0 HU3YUCHHA yCalK

L) I R 3epHa peficil PaBHOMEPHO pacrnpr)ia—
X  JeJsUIACh TO TOTOAHBIM YycaoBHAM. 110

7 MPOJOJIKHTEJbHOCTH ~ OHH pacmpeje-
2 Jsimch HepaBHOMepHO. OCHOBHYIO 4acTh
COCTABJISIM  PeHCHl  MPOJOJIKATENHLHO-

! : 3% ereio 0T 10 10 30 cyT (23 cynna). Mox-
' — HO OTMETHTb, 4TO OOcJe[OoBaHHBIE KO-

0 W 40 5% poTkue peficel OBlIH TOJBKO Ipu X0po-

i OHI-
Puc. 2.1. Pacnpenenenne yca-  jefi NOroje, NpHYeM TaKHX pencoiﬂmé_
JAOK 3epHa IO pe3yJ1bTaTaM Ji0 TOJNIbKO [BA. B Cpe,ILHHX u 5 e
oBcitefoBaNKA, BUTOTRENHONE g yCJIOBHSX ~TPOXOJHJIO 18 peiicos,
FMIO TIPOIOJIZKHTEIbHOCTD KOTOPHIX Hax0Au
T.
nacp B mpeenax cpuime 10 cyT, HO HE %);leeé (;30 JCIZ NP
O6paboTKa CTaTHCTHYECKHX AAHHBIX I Y, noka.
IOJyYHTb pacrpefiejieHne ycano %),
By J Tosibko 3% 3amepeH-
samHoe Ha puc. 2.1. M3 rpaduka BAAHO, UTO TO. D
\ cs B AMAmasoHe OT 2 10 3% ot o0
HBIX BEJHUYMH HAXOAATCSH O O o
I qiolllee GOJBIUIAHCTBO 3aMEPOB, a
e yoa; 20, nmpuueM BHYTPH 3TOrO
3HAUeHHS YCAJKH, He NpeBHILAIONLHE 02, pa i AL
quamasona fossi ycagok 1o 1% B 1,0 — 2 pas :
or 1 10 2. IX Ma-
lloKTOaKIvnvfL o6pa3oM, Ha OCHOBaHWH AAHHBIX pacqmannzaIl{eaMbcanKH
repuanos MMKO MoXHO HPUHTH K BBHIBOAY, 1TO BeJINY ogoqnble
3egHa He'npesmmae’r 29,. B Ta6i1. 2.2 npHBEACHEI opvne;;:pnﬁoﬁ o
) “ i
BJieHHsl mociie peHica TO
3HAUEHHS BEPOSITHOCTH IOfA .
JIMUMHBl B 3aBUCHMOCTH OT TMPOJOJKHTENbHOCTH pEﬁCcaTO‘-IKI/I apenis
Nannsie UMKO MoXKHO IIpOaHaJH3NPOBATL H oKk apenns
HBIX yCJIOBHE. B ycjaoBHAX Ou€Hb XODO
e aBIIe. i enpHOCTBIO J0 10 cyT BO-
ycanka csbime 1% B peucax I‘IPO,U.OJI}KI/ITV
e He HA6/IOAAJACD. A -
Oémﬂnoxne NOrOHBE VCJOBHS, a Clel0BaTe/IbHO, ﬁagng;f:&ém
HaMHUECKHe HATPY3KH OT KauKH H YAapoB € 60ﬂbm§ i e I/ll)quI/le .
NPHBOAAT K YBENHUEHHHIM yCaiKaM, geM npoc*rocle{oylr‘ﬂa ieRie 1po-
JIOJIKHTENbHOCTH HAXOXKJEHUs rpysa B TpI%Me, KT O eope.
BaeT JefiCTBHEe TOJbKO COGCTBEHHOrO BEca. ITO c e
THYECKHMH ¥ SKCIEPHMEHTAJbHEIMI CBEICHUAMH, COT

Ta6auna 2.2
BeposaTHOCTD nosisjieHus yCalkH, %
flponomkuTenbHocTs pefica, CyT o 1% | "o 2%
| 30
Or 10 mo 20 70 V 2

»20 » 30 , 60

LOPIRAN SERE TR

Cpenuss ray-
posono: o e | i oaaYS-
€CTOHa X« (3:440 B
p’;gg;:-xo:;: Yyenosus niaasaHus g'r::}:;'ggﬂ M omepg;“,,% Hme ZLIOAMBE
- OTxox | Ipuxoxn
15 Amnuury st 60pTOBO#H 30 3-it Bepxuwii TBuH-| 18,3 | 22,0
Kauku 10 30° ek .
37 YMmepeHHas Kauka 30 1-#i TBuHIEK 14,4 | 17,7
29 AmnauTymst 60pTOBO#H 24 2-i Bepxuwuii TBuH-| 14,3 | 20,8
Kauky 10—15° - |mek
34 To e 10—12° 28 3-# » > 123,3123,9
53 YMepeHHas Kayka 30 3-# » ;| 11,00 12,6
12 AMnuTYOB  GOPTOBOH 24 1-#f TBUHZEK 17,9 1 19,3
Kauku 10 25°
25 CuibHas Kauka 20 2-i » 28,0 | 26,2
- 33 Amnmtynsl  GopTOBOH 19 2-1 > 9,2 12,1
Kauku 10—15° .
23 CunbHasg KuJeBasg Kauka 20 2-it » 11,4 | 16,9
29 > CMelIaHHasg » 26 2-# » 13,51 18,1
7 YMepeHnHast kauka 24 5-i » 25,0 | 26,9
8 AMnuTy et 60pTOBOM 24 5-1 » 21,1 22,7
Kaukn 10—15° . .

AHHAMHYECKHE HArPY3KH 3HAYHTE/NbHO CHJbHEE YIJIOTHSIOT ChIydee |
TeJI0, YeM CTaTHYECKOe AaBJICHHE. :

[Tonyuennsle naHHEIE MOMXKHO paccMaTpHBAaTh Kak TIOATBEPXKe-
HHe ycaJdKH, NPHHATOH B Tekcre . 6 Kousenuun 1960 r. Heswl-
SICHEHHBIM OCTaBaJICd BOMPOC O HAya/JbHOj BBICOTE NOANANYGHBIX
MyCTOT, O TOM, HACKOJbKO IOJIHO YHAaerTcs 3arpy3uTb 3epHOM CY-
AOBBIE IOMEIIEHHs] NPH HCIOJb30BAHHH COBPEMEHHBIX CPEACTB Me-
XaHH3alHH NOrPY3KH 6e3 PYYHOH HOMOJHHTENbHOH IITHBKH.

HaibHedliHe HCCNeOBAHUS N0 H3YYEHHIO HAYAJbHON BeJHYHHBL
nofnanyGHeix nyctor mo jurun MMKO 6eutn mposemenst B CIIIA
H Aurauu B 1965—1967 rr. Jlast 3aMepoB NycTOT B naay6ax BHI-
CBEPJIHBAJIHCL OTBEPCTHsI H Uepe3 HHX ¢ IOMOIIbIO INTOKA ompezne-
JAJI0Ch PacCTOSHHE OT NajyGHl JO CBOGOAHOH IOBEPXHOCTH 3epHa
(B KauecTBe IITOKOB HCHO/NB3OBAMHCH JIEFKHe KAMBIIIOBEIE MAJ0U-
kH). OGoO0ImeHnble Pesy/IbTaThl 3THX 3aMEpOB, BBIIOJHEHHHX B OC-
HOBHOM HAa TBHHJEYHBIX CyAaX THHNa <BHKTOpH», mNpuBeleHH B
raba. 2.3.

Ha ocHoBanun 3aMepoBs moana/iy6HEX nycroT cnennannctsr CLIA
u AHTJIHE NPHINIK K BHIBOAY, YTO CPEAHSS HX INyGHHA MOXKET GHITb
npunsATa B quanasote or 16,2 no 19,8 moiimos (Bcero 6ruI0 crenano
okosno 300 samepos B Hauyase peiica m okoso 430 Bo BpEMs H B
KOHlle mepeBo3kH). Ocpelnsisi yKasaHHBIH AHANasoH, NpeIOKHIH
BeJuuuHy B 18 niofiMoB, uiu B 457 MM.

B nesatn us ABeHajuaTH yKa3aHHHIX B Taba. 2.3 peficoB uccie-
llyemble TPy30Bble NMOMEIIEHHs: UMEJH NHTatesqd. B cooTeercrsum ¢
NpeACTaBNCHHSIME O IEPEMENeHHH 3epHa, OTPaKeHHHMH B V. 6
4734 49
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Koupenmiin 1960 r., o AoMKHE GbuIH obecreunBaty 3anojinéHHe
noAnanyGHHX MyCTOT M KOMICHCHPOBaTh yCaiKy sepHa. Pesyibra-
TH 3aMepa IYCTOT B pafoHaX, HENOCPEACTBEHHO NPHMBIKABIIHX K
KOMHHICaM JIIOKOB, Haj KOTOPBIMH CTOAJIM IIHTaTe/H, - I0Ka3aJH,
YTO IOC/JEIHHEe NPAKTHYECKH He COOTBETCTBYIOT CBOGMY HasHaue-
HHIO. DTOT BHIBOJ, ellle pa3 ykasal Ha He0OXOJHMOCTb OOpaTHTh
GoJiblloe BHHMaHHe Ha IOANaJyOHHE IYCTOTHl Kak Ha IpakThH4e-
CKH HEyCTPaHUMOe IIpH IOrpyske H NePeBO3Ke 3epHa ABJIEHHE. bBui-
70 JOKA3aHO, YTO OTIPABHBIM NYHKTOM HOPMHPOBaHHsi Ge30IacHo-
CTH CyJHA C 3€DHOM AOJIKHO OBITh NMPEANOJIOXNKEHHEe O IOCTOSHHOM
HaJHYHH CBOGOIHBIX TIOBEDXHOCTeH 3€pHa BO BCEX I'PY30BLIX NOMeE-
[IEHHAX ¥ O BO3MOXKHOCTH CMeIIEHHs 3epHa B 00beMe, ONpenessi-
eMOM CBOGOZHBIME INOANAJyGHEIMH MNPOCTPaHCTBAMH. DELI clenan
BBIBOJ, O HEOOXOAMMOCTH pacIpOCTPaHEHHs NPHHIHINA HOPMHPOBA-
HHSI OCTOHYMBOCTH CIIEIMAJH3HPOBAHHEIX CyLOB Ha HeCHennaju3H-
pOBaHHBIE C yY€TOM BO3MOXKHOCTH CMEIEHHsI 3epHa BO BCEX IOJHO-
CTBI0 3arpy:KeHHBIX NOMENIeHHsX. BenuunmHa nojnaayGHOH MycTO-
Thl B 18 mioiiMoB, uau 457 MM, Obla NpeAsoXkKeHa B KauecTBe HOP-
MaTHBHOH [Jis pacuera OCTOHYHMBOCTH CYAOB C Y4ETOM CMELICHHA
sepHa. BeiaumunHa KpeHSIEro MOMEHTa OT CMeIleHHs 3€pHA IpH
NPOYHX PABHBIX YCIOBHSX OJIPeleNsieTcss 06beMOM IyCToT, 3amoJ-
HsieMBIX ITlepechimalomumMcsi rpysoM. IlostomMy Bompoc O Be/H4YHHE
noznany6HO MyCTOTH HMeeT IPHHIUNHANbHOE 3HAUEHHE BHE 3aBH-
. CHMOCTH OT DACUeTHOH CXeMbl CMEUIEHHsi IPy3a W ero BIMTHHA da
OCTOHYHUBOCTb.

C yueTom 3THX CBeJeHHII COBETCKHMH crenyaJucTaMu 1oj py-
kopogcreom B. M. KopoGuoBa Obuin BHIOTHEHB! OLEHOUHbIE pac-
4eThl OCTOMuUMBOCTH CyioB MM® mpu noAnasyOHEIX IyCTOTaX B
457 mM. PacueTsl IOKa3aJjH, YTO IO COBETCKHM KDHTEPHUAM OCTOH-
yuBocTH (mefictBoBaBuIEM TorAa IIpaBuiam Perucrpa) cyia MaJjo-
ro W CpeiHero TOHHAa)a He CMOIVH 6bl TIepeBO3UTb 3epHO Ge3 yc-
TaHOBKH IIHQTHHI-GOPJCOB, MHTATEeH HIH 7aCTHYHOrO  MEIIKOBa-
HUS. »

Ha 6-fi ceccuy NOAKOMHTETa IO HABAJOYHBIM Ipy3aM COBETCKad
feneranisi AO6MIACH MPUHATHS COIJIACOBAHHOTO peuleHuss O -He-
06XOAMMOCTH MpOBEiCHHs JaJbHeHIHX HCCJAeOBaHUH C LEJbIo
yCTAaHOBJIEHHS TPajanun BEJHTHHEL noxnanyOHEX MycTOT B  3a-
BHCHMOCTH OT pasMepoB cyjoB. B xauecTse 6asucHOM Obijla MPHHS-
Ta W cOlJlacoBaHa BeJUYHHA noAnajgyGHBX TyCTOT B 18 HI0HAMOB
(457 Mm) 451 KPYNHOTOHHAXHEIX CYIOB C BBICOKOf moAnany6noi
YacTH KOMMEILCOB JMIOKOB 20—28 miofiMOB. DTa NOSHIHSA 060CHOBHI-
BaJIach CJICAYIOUMMH COOOpaKeHHAMH!

aMepHKAHO-aHIIMHCKUe NPEeIIOKeHHsT OTpaxaJln TOJILKO OIBIT
norpy3ku 3epHa B HOpTax CIIA;

BeJHUMHA TOANAIyOHBIX MyCTOT 3aBHCHT OT KOHCTPYKTHBHEIX
0coGeHHOCTE! CyAHA U HE MOXKET OHTb OMMHAKOBOW JJIA Bcex Cy-
A0B;

noAnanyGHbEle MyCTOTH B MepBYI0 Ouepelb 3aBHCAT OT KayecTBa

v ’ﬂ Sriig $a : B ' - - " ‘ ‘ ) :T
lurubkit 3epHa, Kofopas He MoXeT BHITb OAMHAKOBON IJis Beex Me:
TOJLOB NOTPY3KH; '

BeJMYMHA NOANANyGHHIX MNYCTOT NOJKHA YYHTHIBATB yCaiKy
S€pHa, KOTOpas ABJNAETCS QyHKUHEH 00beMa IPy30BLIX NMOMEIIEHHH
M HE MOXKET BhIPAXKaTbCsA aGCOMNIOTHOH BeJHUHHOMN;

AJls COBETCKHX IIOPTOB IpejJiaraeMas BeJHYHHA T[JIyOMHBI HOJ-
nanyGHBIX IYCTOT SIBJISICTCS YPE3MEPHO BHICOKOH, TaK KaK HapsAdy
C MEXaHHYECKOH IITHBKOH B psifie CilydaeB B Te IOAbl MPHMEHSJIACh
PydHas INTHBKA, KOTOPas MO3BOJsJIA [0 MHHHMyMa COKDaTHTb
00'EMBI MOANAYGHBIX MYCTOT.

.C menpi0 MOIKPENJIEHHS TO3HLHH COBETCKOI JeJjeragMu Ha 7-H
ceccuy nopkomurera corpyAHukamu OWHM®a nox pykosopcrsom
B. H. Kopo6uosa Gbliu NpOaHAaJH3HPOBAHBI JAHHHIE TIO 3arpyske
Cyaos milenuueir B moprax Opmecca u Huxkosaes 3a mepmon ¢ siH-
Bapst 1966 r. mo ampes» 1968 r. Cyaa GulIH MOJApasieseHb Ha Ye-
Thipe IPYNMb 0 AEABEATY: 10 5 ThIC. T; OT 5 ThiC. 10 7 THIC. T: OT
7 thic. 10 10 THIC. T; Gostee 10 Thic. T. o

AHanu3 MaHHBIX O 3arpysKe NOKasaj, yTO KOHIEBHIE I'PYy30BBIE
TOMeIIEeHHs ¢ MUIEHHIeH, KaK NPABUJIO, He OBUIM NOJHOCTLIO 3arpy-
KeHBl. Bcero 6wl0 m3yyeno 405 rpysoBbix nomemenmii. Ilocie
HCKJ/IIOY€HHs] KOHLEBBIX IOMEIeHHH, B KOTOPHIX Ha6JII0/ia T HC cay.
YaH SIBHOTO HEJOHCIOJb30BAHHS BMECTHMOCTH, OCTAJOChH AJs OKOH-
1aTeNbHOrO aHaJH3a MOANANYOHHIX MycTOT 282 NOMeLIeHHs.

O6beM moxnanyGHBIX MyCTOT OTIpeNesijIiCsa 10 KaXKAOMY IoMe-
II€HHIO KaK Pa3HOCTb MEXKAY €ro MOJHHM 00beMOM H 00BEMOM Ha-
xojsuierocs B HeM 3epHa. Ilociennne GBLIM paccUMTaHB Ha OCHOBE
IIOTHOCTH 3€pHA, YKa3aHHOH B cepruduxate IocyapcrsenHoit
XneGHOH HHCIEKNHH, M MacChl Tpy3a 10 AaHHEIM 3J1€BaTOPHBIX
BecoB,

Honyqeﬂgue pesyJbTaThl INOKa3ajH, 4TO AIJsI OJHONAJyGHBIX
CynoB neasedToM mo 10 Thic. T BeJMUHHA MOANATYyGHBIX TMYCTOT KO-
aebaercs B mpegenax 1,2 — 3,0% o6well BMECTHMOCTH TPIOMOB
HaﬁJIIO,Z[aJIPCb HEKOTOpOe CHHXKEHHe 00beMa IyCTOT 1O TpyIie cy;
A0B [eABEUTOM OT 7 ThIC. K0 10 THIC. T. DTO OGBSIICHAIOCH TeM, UTO
OCHOBHYIO MacCy CyJAOB 3TOH IPYIIEl COCTABHJIH cneunannsnpc’mau{-
Hble Cyia THna <«¥YriaeypaibCk» H «JKaHKOH» ¢ moamaayGHBIMH
uucrepHaMu. st AByXnaayGHBIX CyNOB B 5Toil rpynne o6neM
nojnanyGHbIX MycTOT cocTaBua 7,2% o6beMa PY30BEIX IOMeIeHHH.

Hnsi cpaBHeHHS! 3aMePEHHEIX Ha COBETCKHX CyA4aX BeJHUHH
IlyCTOT € HOPMATHBHBIMH TIO aMEPHKAaHO-aHIVIHACKHM MpPeNJOKeHH-
AM GBIIH ONpeleseHbl 06beMbl NOANANYGHEIX MYCTOT 10 OCHOBHBIM
THIIaM COBETCKHX CyAOB HCXOASl U3 INIyGuHE 457 MM (taba. 2.4).

ConocrapJienre 3aMepeHHEIX BeJHMUHH NYCTOT C PACYETHHIMH Ha
ocHoBe mnpeanoxenHo#i B MIMKO enunoft BelHuHHBI HX rJyOHHH B
457 MM II0Ka3aj0, 4TO pACYETHBIE BEeJHUHHHI NOJyYyaaHcy Ccylle-
CTBEHHO GOJibllle 3aMEPeHHBIX, OCOGEHHO HJS CYMOB OTHOCHTENbHO
Masoro ToHHaxa. ITosToMy B Hamleli cTpane 6bLIO TPOBEZESHO HO-
IIOJIHUTENbHOE H3YUeHHe BONPOCA O BeJHUHHE NMOAMANYGHHIX MyCTOT.
4* ' o ' : 51
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tabauna 24

BenuunHa MOANANYGHBIX MyCTOT, % O6BEMA

Cyano IlensedT, T

TpioMa N 2 TproMa Ne 3 TpioMa Ne 4

«Boaronec» 5895 7,30 7,30 15,50
«Urapkanec» 3629 7,55 7,65 7,80
«Kotraacnec» 3 506 8,25 8,47 11,65
«Manosipocaasen» 3340 8,15 8,05 12,80
«Cubupbaecs 3770 7,33 7,22 10,25
«[1. Bunorpanos» 5970 6,60 6,73 6,76
«BbiTerpanecs 5970 6,75 6,85 11,70

" «JIEHHHCKHH KOMCOMOJ» 16 040 7,30 7,70 7,50
«[ToaraBa» 113040 8,00 7,45 7,50
«JIeHHHOr OpCK» 11050 7,70 8,40 7,78

Jlis 060CHOBaHHSI BO3MOMKHOM BeJHUHMHbl MyCTOTO noamnany6Ho-

r'o IPOCTPAHCTBA B [OJHOCTBIO 32T

PYyXKEeHHBIX TPy30BBIX NoOMeUIleHNAX

OOGLIYHBIX CYXOTPY3HHIX CYJAOB B HHUKMM®e mnop PyKOBOACTBOM

aBTOpa OB BHIIOJHEHH CIELyIOlHe paboTHI:
TeopeTHUECKOE PACCMOTPeHHe BONpOCa;
y3yueHHe OMbITA MOIPY3KH M WITHBKH B TOPTAX;
MO/I€/IbHbIE SKCIIEPHMEHTEl Ha CIelHaibHOM CTEHJE,

3aMephl Ha CyAax Uepes CHeNHalbHO BBICBEPJIEHHBIE OTBEPCTHUSI.
Ha ocmoBaHdE DPabOT OKa3ajoch BO3MOMKHBHIM BBIPA3HTDb
GuHy MyCTOTo NOANaNyGHOro MPOCTPAHCTBA CHIEAYIOILUM obpa
hy = hy - 0,02H, + 0,005B,

AIA

ray-
30M:
(2.1)

hy, =0,035H, + 0,005B mpu L < 120 M; 9.9
hy, = 0,040H +0,005B mpu L =120 M, @-2)

rge Hha — BBICOTA NMPOAOJBHHIX noananyGHbIX 6anok, M;
H, — BHICOTa TpIOMA, M;
B — mmpHHa CYAHA, M.

BHuIO ycTaHOBJIEHO, 4TO B oflIeM ciyda
naJqy6HOro MPOCTPAHCTBA CKJaJABIBACTCA

NyCTOTH, 06pasoBaBliefiCss NPH NOrpyske, H I

COTBl B peﬁce B peayJsabTare BO3MOIKHOI'0 YINIOTHEHHS

U3MEHEHHUA

MOKHOCTb TIAaTeJbHOH IITHBKH, rny6una Ha4y

NpUHATA PABHOH BHICOTE NPOMOJBHBIX HOAIATY

¢hopMHl €ro CBO

e ray6uHa MyCTOro Moj-
H3 BBICOTH HAUaJbHOH
pHpALIeHusi 3TOH BBHI-

GO[HOl NOBEPXHOCTH. YUHTHIBasi BO3-
aJIbHOM MyCTOTH Oblia

6ubix 6as0K hg. Ilpn-
JIOTHEHHs 3epHA NPHHATO paB-

pauenne riyOuHbl B pesyspTare il
ero ray6unsl. HauanpHas 1my-

HEM 2% o6bema Tpioma, mam 0,02
CTOTa W ee NpHpallleHHe BCJAEJACTBHE yCaIKU MOTY

T ObiTh 00BEeAUHE-

HHl B OJlMH ujieH, a uMenHo: (0,35-0,40) H,.

Hapsiny ¢ ynjoTHEHH
H3MeHuThc (GopMa CBO
HecUMMeTpHsl 6OKOBO# Kaukh B 3—5°
KeT TMPUBECTH K NOSBICHHIO HAKJIOHA K

b2

eM, KaK NO0Ka3ajd SKCIePHMEHTH, MOXKeT
GOLHOf MOBEPXHOCTH Tpysa. B 4acTHOCTH,

npyu amnautyaax 15—20° mo-
6opTy Ha 3—5° mepBoHa-

YaJIbHO TOPH30HTANBLHOH CBO5OI(HOI71 II0Be

CYIIECTBEHHO yBe
JINYHTBCS. YBe
o eeTpelno. . JIMYEHHe BHICOTHI 3aB
KOBOﬁy e ppHéHBP;-IL;I)%H 5gpeﬂmoxo BO3MOKHYIO Hecnﬁv?; OT LIHPH-
Y PesyanaTmnncc}Iellllonyqnnn6npnpamem1e Bbrcom?mgam?c?é
0 OBaHHs 6bL1 7
: aKBlI(’)rI;}éMeH; 5BC VII1/3/8 or 27. 01 68HrnpeﬂCTaBﬂeHbI » HMKO
J. 2.5 npusenenn enTy :
3JIEMeHT
paccuurany % myoror o
paces q)opMynzli;quHH NOANAaNyGHBIX ‘HYCT(Z)TA no Kgx‘(}){pmx e
Dotesbop Benuﬁoxymema BC VIII/3/8. Tas tex >KeI:: 0B Groam
paccunTaN B HHEl NOANANYGHEIX MYyCTOT B cooT o
» CONEPKABUIEMCH B HOKyMeHTe BC VIBI(;{K?TI;BHg ;
. 3 ot

JeJIeHH 1o cpopMyJIe

hy = h{|S 4 nh3IS + 0,058 + 0,01, (2.3)

rue hi — Iy ' g
1y GHHA nounany6non aCTH KOMHHICa JIIOKa, M;
i 9

— IWHPHHA Nasy6H
I C OZHOro 6
n — OpPTa BH
UHCTIO MPOMONBHEIX GUMCOB ¢ o};Horo gogga? cBeTa moka, m;

Bee pacem

0
naJIyabI.P CynaTEJe;ggI; ;(})fﬂlaQOumeJm IPONIOJILHYIO cHCTeMy Ha6opa
ONMH TBHHIEK. M — oIHOMaNyGHEle, MPOUHE HMeH

a OCHOBaHHUH
THTb JOCTAaTOYHOe crz)%nyquHb‘X PACYETHHIX NAaHHBIX MOXKHO
AuBmuxcss 8 CCCP HnlgneHHe P€3yJbTaToOB HcelenoBanmi HOTMe_
HCCIeNOBAHMA ry6una r?g”a}”‘"”' ITo pesympraram rex u 111? Or]ixox-
JIeHa 1o Taba. 2.6. ANanyGHBIX MYCTOT MOIJIa “OBITH Onpiﬂe_

IHOBPEMEHHO ¢ ;

ONMHCaHHBIMH BBIII
e paboramu B
IIOAKOMHUTET

10 HavaJbHOH oOCTOHuHB
®PTIS/113 or 25.03.68 ?.ml% Iggi KO o T oYM
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3epHa H

L,
M B, M Hy, m S, M hy, M hay M BC hV’ -

| VIII/3/8, V”/BVS(/:P.3
- — CCcP l“omxaﬂam;

, ) 7,10 4,20
114,0 ' 0.10
|l R | gk 8| o) A8 b

7.4 | 1436 | 610 ’ 3| 02 ) o :
| a3 | ol 2,50 0 45 0.16 o'35 03
120,0 | 17.80 | 600 300 g2 0.09 0’29 038
69,8 | 11,50 | 500 4,00 0,70 0,18 0'22 o2
sio | 140 | 5.0 1,75 0.30 0,12 '3 052
156,0 | 21.80 | 87 200 048 0.16 0.3 057
86,7 | 14.00 7'08 2,00 0,60 0,20 o | Qe
93,0 | 14,00 | 600 3,60 0,38 0,13 0% 032
75,0 | 12.50 5.40 2,50 0,27 0,15 0% o3
25| 2o , 2,95 0,35 ' 0:2 5.2
89,5 lé’gg 3"40 2,25 | 0,35 3’}3 0% | 93
I 13 ,90 1,50 0.25 0,20 839 8’3?
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Ta6auua 2.6
'bEMHBIMH,

Jiaupa cyama, M ‘ 60—90 \ 91120 ‘ 121150 ‘Bonee 150 - oneiToB. ITe
— cBo60MiHo Bgaggf,f CTeHKa MoXesu 6Hma npospagno; nponecce
' HOH HecKour ach (kxone6anac) Bokp ofi. Mogens
Tay6usa mOAMANYGHbIX MYCTOT, M 0,30 0,35 0,40 0.45 Mozen bKO BBIIle IeHTpa Taxectw. Tlo VI TOYKH, pacmosoxen
‘ H ompenes -TH. Llosoxenne -
PENeNSAIOCH NSt KaXTOH 3arpyskm 10 Ifelfgga TAXKECTH
: JIe OIBLITOB

pHOH TAyOuHe MOATa-
06oe BHUMaHHe OBIIO
Hoit ot 58 no 109 M,

fi, OCHOBAHHBIX Ha €l

pacueTHHIX HCCIE0BaHH
oB Bcex pasmepos. Oc

JAyOHBIX MyCTOT AJA CYA
o6paleno Ha Majbe onHomaay6HHE cyia JJIH
MHUPOKO HCHoJb3yeMble B eBponeiicKoi MOpPCKO¥ TOProOBJE. Bruro
[0KA3aHO, UTO TPHHSTHE OJHOJ BEJHHUHHEL noAnaayOHEIX MYyCTOT,

BHe 3aBHCHMOCTH OT pasMeposB cyiHa, Aenaet HEeBO3MOXHBIMH IIepe-

BO3KH 3ePHAa Ha MaJbIX CyAax. :

[TOTKOMHTETOM TIO HABAJOUHBIM rpy3aMm Gei1 paspaboTaH METol
pacuera TJIyOHHBI [OAMANYGHBIX TYCTOT (C yueToM JefCTBUTENBHON
BHICOTHI MOANAJYGHHIX 6aNOK M pAcCTOsiHUsA OT IPO/IOJILHOTO KO-
MHHrCa TPY30BOTO JIOKa 1O GopTa), MPUHSATHIA B I 6 Kousenuun
COJIAC (Pykosoactso 1, 4actb 1) u B IpaBusax Peructpa CCCP.

3.4. U3YUYEHUE UMKO
XAPAKTEPA MNEPEMELLEHMS 3EPHA
B NOAMNANYBHBLIX NYCTOTAX

TpennonoxeHue O Hens6EKHOCTH CMeLleHHs 3epHa HapdALy ¢
IpenoNoKeHneM O Hen36exHOCTH 0OpasoBaHUS nopnanyOoHbIX
MyCTOT COCTaBJsieT OCHOBY pa3paBoTKu HOBOTO MeXyHapOJIHOTO
HOPMHpOBaHHs 6e30macHOCTH NEpeBOSKH sepua. HopmaruBHas Cxe-
Ma CMemleHWs 3epHa paspafarmiBanach OIHOBPEMEHHO C H3yue-
HpeM BeJMUMH TOANaayOHBIX MyCTOT. OnHako ecnu TmoAmanyGHbE
IyCTOTH MOXKHO OBLIO H3YYHTb B HATYPHBIX YCJHOBHSIX HA KOHKDET-
HEIX CylaX, TO Xapakrep TepeMellents 3epHa HEBO3MOXHO YCTa-
HOBUTH M3 HabjojeHn#i Ha Cylax. HecMoTpsi Ha OTHOCHTEJBHO
Jierkyio IOJBHIKHOCTb 3€pHA, cMelIeHHe €ro TpH MOPCKOH mepe-
BO3KE NMPOMCXOJAUT CPABHUTEJBHO DE
ypaercs 3adurcnpoaTb TOJBKO nocJe[CTBUS CABHIa
paKTep XKe CMelleHHs (o6pyuienue, nocyofiHoe OCHIaHH
3aduKCUPOBATb B HATYPHBIX yCIOBHSIX OUEHb CJIOXKHO, a TeM
Jlee TOJYUHTb HEOOXOAMMYIO MHOTOKDATHYI0 TOBTOPHOCTE.

TTostoMy O6bUIO pElIeHO MPOBECTH HCCJENOBaHMS HA MOJENsX.
B 1966 r. x HHM MDHCTYNHJIM CHENHATHCTH CHIA. Heckoabko

no3xe K aMepHKaHCKHM prHCOGlII/IHI/IJII/ICb

u Kanansl. Hapany ¢ n3yuenneM xapakrepa
pacraHusi KpEHSIEro MOMEHTa Guiia clenama TOMBITKa OIL

Ha Monenu S(p(HEKTHBHOCT, PABTHYHOrO POAA

Kak UHGTAHr-60PICH, MUTATeNH ! JID.
‘Hcnosnpayemasi B ONBITaX MOJENDb COOTBETCTBO

1:12 rocoBoi yactn TpiomMa Ne 3 aMepHKaHCKOro CyaHa
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M B 150 m 200 MM yAepHKHBAIH
muqmcl)};rﬁaoe%lggnﬂc nai)if?;éei?ig 45°, Ha ocHoBaHNH STH:FI%aOHpH;é);
%?}1);: yCTaHOBJIEHO tpeboBanne O 3aNW6JIIeCHH,ILI§I amuq)'m
He MeHee ueM Ha 1/8, unn Ha 0,1%5, IIHPHHB] Xm K.) ackaspanace

B omsitax ¢ 60pTOBO# KauKOH MOJIENb Bp6y g” packamears
u nosonnnaéb 10 peXuMa yCTOHUHMBBHIX KoJsie6aH qun aasHok v

rynoil. BEIO OTMEYEHO, 4TO TIPH aMIIUTYle KauKH, oo
gim ?fla -eCTeCTBeHHOI‘O OTKOCA HCILITHIBAEMOH nmwfﬁcy;llge (oxore
28°)y HauuHaeTcs KosneGaHue 3€peH B noaepxréocm:ammu,anmM
OHO e CONMPOBOMKAIOCH CMEIIeHHEM rpysa. .neuK T
: BOJY, 4TO NepechmaHue HauMpaJoch TPH HAKD ain Moo
I;a]mrony’paBan'il yIJly ecTeCTBEHHOTO oTKOCA. KOM?:SI‘O Bpe¥< 1 2Tor
BbIBSCI)JJ. ﬁenbssl He OTMEeTHThb, UTO elle B KOHuea;[gJ?lgaBHCHMOCTb 4
JfI/IﬁCKI:Iﬁ crennaiauct 11, JIKeHKHHC [47] mox T S mer.
Jla Hauaja CMeIleHHs OT MapamerpoB Kaq}i%/Add o ancr-
CTBHe YKa3BBajoCh H B IOKyMeHTe 1S/1 ,

: aJuc-
nom B MUMKO Ucnauueit 20 sinBaps 1969 . H‘Cgﬁux({::n;o?e?&“cynﬂa
Tl MPOBEJIH ONBITHI, BO MHOTOM noo0HbIe OIIbIlT‘QO  Monent YRS

Bukropuy. OHE IPOBOAHINCE B macmrabe 20. Moner s,
;(Iauliglp%my 1 w. JLisi ONBITOB HCHOJB30BAJIOCH MPOCO.

6BUIO0 OTMEUeHO, YTO YIVIB Hawana CMeleH st npéu ni;;asexﬁie 151»(1);1
;2éa}l;lﬂx ¥ mociae ;-IeKOTOp‘OI‘O Konnqec?{%&;{ elép;ii%la Imeﬂs Cuemennt
: e
pammwr}:bi).cf »%Hyggg;;xg;gi 312?2?’?02 nocJie y»nnomeﬂng xlfle(:{C;:rsanf
e2%S£g(i°.pOrmTaMn 6LlJI0 TIOKa3aHO, UTo yrol Hiiaizggn A
BHCHT OT TOJIOKEHHs [0 BBICOTE CBo6011HouH él; J) S g
e orner Mone%n .;I)OH ;Affabﬁz’p? :ﬂ?({me'rcxom JHOKyMeHTe BC
HecoOTBeTCTBHe OBl
I\{/Oleil/g or 17.11.69 r., TOATOTOBJIEHHOM alaTopce):xi:I S
Opuako npu paspaboTkKe pacueTHO# CX O oatiAm0
Ky Kauky ¥ YIUIOTHeHHs rpysa He O
o By MHaME KauecTBe OCHOBHI OBbIIA HCTOJI30BAHA ran 2
e BHHMaHHe.eHm npu HaKJIOHEHHH cB060HOM noxaepxnocmBmx
L pntt [JIy eCTeCTBEHHOro oTKoCa B CTATHYECKHUX YCJ0 Heﬂbi
'},11‘1())1{11" g’g;:ggge geSYJIbTaTOB ONBITOB B CU-E{ASS}];;HaHBO:f;P?CHMO—
MellleH] C
CymeCTRRITIE DA B et HaxogeiA co0oxHof O

Ta6auna 2.7
' [loayueHHEI B OMbITaX Cpennnﬁrg;gn KIIHHA,
yron Ha4yajabHOroO n!(peﬂa [TepHol Kau&A o Kna, Tpa
MojenH, rpa
8,25
0 Boabmoi g’(S)
e 12,6 11,55
5 BOJ!bIlluOﬁ 10,5
e 18.5 15,90
10 Bonbugoﬁ 13, 5
Maybin ,

Ta6auma 2.8

AMRINTYIA KauKW, Tpan
XapaxkTepucTuKa I}
33 38 40 43 48
Yron knuna, rpan 5 10 12 15 20
MHnexc KpeHsIIero MoMeH-
Ta:
JIMHaMHYECKOro 10 3KCIie- :
pUMeHTaM 1,28 2,45 2,86 3,38 4,08
CTaTHYECKOTO IO pacue-
TaMm 1,12 2,54 2,98 3,30 3,67
Koatpumuent munamuunoctu| 1,14 0,96 0,96 1,02 1,11

BEPXHOCTH B HAKJIOHHOM N0JIOXKeHHH., ONBITH N0Ka3aJH 3HAYHTENb-
HOe BJ/IMSIHHE BDEMEHH HaXOXJIEHHs] MOJEeNH B HaKPEHEHHOM IO0JIO-
XKEHHMH Ha yroJl CMelleHHus rpysa (yron KiuHa) Bw. DTO BUAHO H3

JaHHBIX  (Taba. 2.7), coobumieHHBIX B nokymedte HMKO Stab
VIII/8 or 19.04.68 r.

Heo6xonuMo umMets B BHAY, 4TO B Ipefenax M3MeHEHHs! NepHO-
La KaykH MOJe/H mpuMepHo ot 3 1o 6 ¢ (ot 2,44 mo 5,60 c¢) pas-
HHIla B yrje CMellleHus cocraBasger 2—5°. PasBurue npouecca ocH-
MaHds 3epHa Ha MOJE/H U B HAType OJMHAKOBO. Ilepuonn! ke Ko-
ne6anuii B HaType MOryT jgocturath 15—16 c. DTo o3mauaer, uTo
nmporecc CMeIIeHHs: 3epHA B HATYpe MOXKeT Pa3BHBATHCSA B Ipeje-
nax '/4 mepuona, T. e. mpumepHo 4 c¢. Ha monensx ma stoT mpo-
necc orsopuiock ot 0,8 mo 1,5 c. Ilpn o6paGoTke pesysnbTaTOB
ONBITOB 3TO Pa3/JHYAe HE OBUIO MPHHSATO BO BHHMAaHHe M Ghlaa Mpo-
BeJleHa JIMHEeHHAss HHTEPMOJANUSA, NaBliasi CPEIHIOI BEeJHUHHY yIJia
KJIHHA Bwr=11,9° 4

CooTBeTCTBEHHO /s DACUETHOH METOAMKH GBIa YCTaHOBJEHa
U3 ONBITOB BEJIHYHHA yIJia CMeLIeHHsi CBOOOJHON MOBEPXHOCTH Py =
=12°, coBnajaBmiasi ¢ HOPMATHBHON BEeNHUYHHON /ISl CIENHAJTH3H-
poBaHHBIX cynoB mo Kousenmun COJIAC 1960 r. Ilpunumas Ta-
KYI0 BEJTHYHHY yIJia CMENIEHHS H CUHTAsl KPEHsUIHA MOMEHT INpH-
JIOXXGHHBIM CTATHYECKH, aBTOPHl HCCJeNOBAHHs ONPENEJHIH YIO-
MSIHYTBIe BBIIIE HHJAEKCH KPEHSIEr0o MOMEHTa. TakHe Ke HHIeK-
Chl ONpEJeNHJIH 1O PEe3y/bTaTaM 3KCIEPHMEHTa, KOrha B Ipelesax
MOJeJNH H C YYeTOM CleJaHHHIX BHIIEe 3aMeuaHuil MpPOSBJSIACH
AVHaMHKa CMelleHHs1 3epHa. Pesyaprarthl mokasanel B Taba. 2.8.

W3 npusejeHHbIX BBl NaHHBIX BHIHO, UTO B TpeleNax INpHHS-
THIX JONYIIEHHH aBTOPHl HCCIeNOBaHHA OGOCHOBAHHO NMPHHSIH T'H-
MIOTe3y CTATHYECKOrO MPHUJIOXKEHHS KPEHSIIEr0 MOMEHTa M COOT-
BETCTBYIOIETO €r0 pacyera.

ITo pesysnbratam CraTHueCKHX HaKPEHEHHH M ONBITOB ¢ pacKa-
YMBaHHEM MOJE/JH NPH Pa3HHIX NEpHOAAX GBUIM NOCTPOEHH rpadu-
KH HHJEKCAa KPeHsSLIero MOMEHTa, NOKa3aHHHe Ha puc.2.2. Ha rpa-
(uke Touke A COOTBETCTBYeT BeJHUMHA KPEHSIIEr0 MOMEHTa, CTa-
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Loe = THYECKH [PUJIOKEHHOTO K CYAHY
el , H ONpPEJEeNSHHOr0 B TNPENNOJO-
v4 V4 JeHHH DPaBEHCTBA YIVIA - €CTECT-

0,210 £ BeHHOTo OTKOca 3epHa 28° u yr-
ranly ey Jla I0OBOPOTa CBOGOJLHOM MOBEPX-
i [o}
'moctu (yraa kiauHa) 12°, Cratu-
YeCKH TPUJIOKEHHBIH KpeHANHH
MOMEHT, COOTBETCTBYIOLIMH TOY-
1y A ke A, HeCKOJIbKO MeHbllle JIHHA-
// / / / MHUECKOro IpH HavyaJbHOH He-
cUMMeTpHH OOPTOBOH KaukH B
5° M CyLIeCTBEHHO MeHbLIE JH-
/ if? HaMHYECKHX MOMEHTOB, pa3BH-
' BAIOWIMXCSl TIPH HAUAJbHOH He-
CHMMETpHH OOpPTOBOH KaykKh B
i 10°. Hecummerpus 60pTOBOH
15 25 T35 Z50° Kauku B 10° MajoBeposiTHA st
Phc. 2.2, Kpensimue MOMEHTH OT cme- ~COBPEMEHHBIX JOCTATOYHO OCTOM-
HIEHUs 3epHa MO Ppe3yapTaTaM MO-  YHBHIX CyHOB. OpHako npu 00-
JIleJIbHBIX 3KCIEPUMEHTOB, NPOBeJEeHHBIX Cy}KI[eHI’II/I OKOHUAaTEeJAbHBIX pe.
5 CLIA: 3yJbTaTOB ONLITOB M BHIPaOOTKE
T e e METOAMKH pacuera  KpeHSIIEero
nom u mepuozom or 50 mo  yoMeHTa OBLJIO NPHUHATO pelle-
5—’6Kca;uxa ¢ HavanbHeIM Kpe- HHUE YBEJHUHUTH BOJIEBHIM ITIODPSAA-
How m mepHonoM OT 29 2O - yoy pejgHyMHY YIJA KIMHA JO
’ 15°. DTa BeAHYHHA M IPUHATA
B Texcre ri1. 6 Konsennun COJIAC (Pyxosoactso 1, q.2) B KayecT-
Be PACUETHOH sl MOJHOCTBIO'3arPYKEHHBIX NMOMEIICHHH Hecrenua-
JIM3HPOBAHHBIX CYXOrPY3HBIX cyJ0B. [lis crenHain3upOBaHHBIX CY-

N

— S

0B OBLIO pemeHo OCTABHTDb HOPMBI CMEUIEHHs IO TEKCTY KOHBeH-‘

nun COJTAC 1960 r.

Oco6oe BHEMaHHe OblJIO 0OpAlLlEHO HA YCTAHOBJIEHHE HOPMATHB-
HO! BeJIMYHMHBL yIVIa KJAHHA JJIS YACTHYHO 3arpyKEeHHBIX NOMEIIEHHH.
B Takux ToMelleHHsX cBOGOJAHAasi NOBEPXHOCTb 3€pHA pacroJara-
eTCsl HH¥KE, UeM B NOJHOCTBIO 3alOJHEHHBIX. EC/M NMpUHATH BO BHH-
MaHHe IWHAMHKY IPOMCXONSIIHX TPOLECCOB, TO B TAaKHX HNOMEIle-
HUSAX YTOJ KJHHA JN0JkKeH OHTh MEHbIIe 15°. O6ocHoBaHue :—nioro
GblI0 JaHO B YIOMHHABIIEMCS COBETCKOM JOKyMEHTe 1§C VIII/9.
OnHako IpH MOArOTOBKE TEKCTa IVl 6 ObIIO pelleHo MOJOUTH K HOp-
MHDOBaHHIO G€300IaCHOCTH B JaHHOM Clyyae He ¢ TOUKH 3PeHHA
dusuKH Tpolecca, a C TOYKH 3PEHHs HOPMATHBHBIX mrpadHBIX
(yHKUMf 32 ocTaBieHHe HENOTPYKEHHBIM OTCeKa, B KOTOPOM Kpe-
HALIME MOMEHT MOXKEeT pas3BUTbCS 3HAUUTENbHO CHJIbHEE, UEM
B MOJHOCTHIO 3arpyseHHOM B Mpelenax HOPMATHBHBIX TOATA-
AyOHBIX MyCTOT. [103TOMY BOJIEBBIM TOPSAKOM Oblla YCTaHOBIE-
Ha BeJHYMHA yIJa KJIMHA JJIS YaCTHYHO 3arpyKeHHBIX NoMelle-

Huit B 25° uTo M OoTpaxkeHo B PykoBoicTBe 1, 4, 4, ra. 6 KoHgen-

H COJIAC.

3.5. PASPABOTKA TPEBOBAHMH
K HAYAJILHOHA OCTOMUYMBOCTM CYRHA
U BUHAMMYECKOH OCTOHMUYMBOCTM
NOCHE CMELUEHMSA 3EPHA

Hopmbi ocTofiuMBOCTH CyNOB TIpH IlepeBO3Ke 3epHa paspaboTa-
el UMKO na ocHOBe MpHHIHNA 3aBEIOMOrO AONMYIIEHHS BO3MOXK-
HoCcTH cMelleHHs. OHHM YCTaHABJMBAKT HEKOTOPYIO CBSA3L MEXKIY
TOBe/ICHHEM 3epHa BHYTPH Cy[HA B YCJOBHSX MOPS IPH TAKOM CMe-
MIEHHY Y MOCJAe ero OKOHYAHHS. YCTaHOBJEHHe B3aUMOCBSI3H STHX
IPOLECCOB B 00IeM clydyae COCTaBJSIET COolepXkKaHHe GOJbIIOI H 10
HACTOSIIIEr0 BPeMeHHn cnabo paspaboraHHOH mpobBaeMbl B o6jaacTu
TCOPHH KOpabsiss M MeXaHHKH rpysa. HekoTopnle HccieIoBaHHS B
3TOH 06JIaCTH TIPH TeX WM HHBIX NPEINOJONKEHHAX M NONYLIEHHSX
O TIOBE/ICHHH 3epPHA M PEAKUHH CY[Ha Ha CMEUIeHHe K MOMEHTY pas-
pa6otkn npaBun MIMKO yxe 6biin BumomHeHH. B wacTHOCTH, B
‘Halle#l CTpaHe MPOBOAHIM OGIIMPHBEIe MCCIAEOBAHHS C HCIIOJNb30BA-
HHEM HJ€aJH3NPOBAHHBIX MOJE/EH TIepechIaHUs 3epHA TPH KauKe.
9to pa6oru B. T. Cusosa [30], H. 1. Bponwreiina [13], . A. Op-
mosa [27], B. B. T'apvkasoro [18] u B. U. Kopo6uosa [22]. O6-

IIHA aHaAJH3 Psila M3 HHX colepxurcst B pabore B. . Kopobuosa

[22], rne onuchBaeTcst u NpeasOXEHHAT UM pacyeTHas HODMAaTHUB-
Has CXeMa IOBeJleHHs 3epHa U cynHa. C yu4eTOM BBIABHHYTHIX -
NOTe3 B Halllefi cTpaHe OB IOATOTOBJEHH H HEKOTOPOE BpeMsi
AeiictBoBasu [Tpasuna Pernctpa no nepesoske sepra 1962 u 1968 r.
Cooluienust 06 5THX HCCJAELOBAHHUSIX M NMPAaBHJIAX AEJAJHCh B CBOE
BpeMs B UMKO. )

Onnako moxkomurers: UMKO, Brpa6aTLBaBIIHe HOPMEI OCTOf-
YHBOCTH Asisi HOBo# T1.6 KouBenmuu COJIAC, He cousnu BO3MOK-
HBIM TMOJIOXKHTb B HX OCHOBY KakHe-JHO0 TEOPETHUECKHE MPeAIOChlI-
KM U3 HCC/HENOBAHHH II0 OCTOHUMBOCTH IPH TIEPECHIaHHH 3€pHA.
Paspa6oranasie MMKO HOPMBI B H3BECTHO!l CTENEHH HOCST 3K-
JIEKTHYECKHH XapakTep M BO MHOTOM INOCTPOEHH Ha BOJIEBHIX HJIH
3KCHEPTHHIX PElIeHHsIX.

Kak GObiio moKasaHO B pasi. ], HOpMHPOBaHHE NPH AONYIIEHHH
HeH30eXHOCTH CMeIIEeHHs rpysa (a MMEHHO TaKHe BBIBOABI GBLIH
cnenans cnenuanucramp MMKO mipn HaTypHbIX 3aMepax BeJHUHH
NOANaNyOHBIX MYCTOT M IPH aHAJNU3e Pe3yJbTATOB ONHCAHHBIX Bbi-
e MOJENbHEIX 3SKCIEPUMEHTOB) NOJKHO COAEpPkKaTh TPeGOBaHHUS
K HauyaJbHOH OCTOMYHUBOCTH (K CHJIe DEAKIHH CY[HA HA CMEINEeHHe
rPy3a) u K AMHAMHYECKON OCTATOYHOH OCTOMUMBOCTH CYAHA, IJIaBa-
IOIIEro ¢ aBapHAHBIM KPEHOM Toc/]e cMelneHus. IIpu paspaGoTke
Hopm MIMKO npennonaraniocs, 4to MeXny GOPTOBLHIMH KauaHHIMH
CyAHa ¢ aMIUIATYAaMH, BENYIIHMH K CMEUIEHHIO, HMEeT MeCTO
MHOXKECTBO MEHBLIHX aMILIATYH. DTO COOTBETCTBYET IPEACTABICHHUIO
O HEDEryJsipHOCTH MOPCKOrO BOJIHEHHs H GODTOBOH KAUKH CyJHa Ha
HeM. KoseGanmst cyJHa NPHHATH KaK pasoBble CHJbHEIE HaKpeHe-
HHs Ge3 ydyeTa YNOMSAHYTHIX BbIlllg TEOPETHUECKHX TIPEANOCHIOK O
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HENPephIBHOCTH IePeCHaHus 3ep-
Ha KakK NMepeTeKaHHs] XHUIKOCTH B
npouecce peryaspHo#  60pTOBO#
kaukd. [Ipy TaKHX HCXOAHBIX TpeN-
MOCHIIKAaX M TOBENEHHH Ipy3a H
cylHa pasBHBAIOLIMiiCS NPH CMe-
I[EHNH 3epHAa KPEHAIHH MOMEHT
npukiagbpiBaeTcs K CyAHY  Kak
MOCTOSHHBIH CTATHYECKHH, BHI3H-
BAIOLIHH INOSIBJEHHE IOCTOSIHHOTO
OCTaTOYHOIO KpeHa B CTOPOHY CMe-
ILEHUS T'py3a.

Kak OBblJIO NOKa3aHO  BHIIIE,
CMeIlleHHe 3€pHa TO IpPHHATOH
MMKO cxeMme xapakTepusyeTcs YIJIOM NOBOPOTa NePBOHAYAbLHO
FOPH30HTAJIBHOK CBOGOJHOH NOBEPXHOCTH HJIH YIVIOM KJIHHA Bw.
Takoe cMellleHHe BbI3HIBAET HAKPEHEHHE Cy[AHA Ha yroJ O, Kak 310
noKasaHo Ha puC. 2.3. BeJuuMHa KpeHSUIEr0o MOMEHTa 3aBHCHUT OT
06beMa CMEILIEHHs 3epHA M €ro INIOTHOCTH, WJIH (yLeJIbHOH IOrpy-
3ouHo#t Ky6aryphl. [Ipu paspaboTke HOPM NpPEANOJAraaoch, 4To Be-
JIWYMHa TQCJelHell Oyfer H3BeCTHAa aJAMHHHCTpAlMM CyAHA  TpH
MOCTAHOBKe CyAHa mojx morpysky. O6beM CMeIleHHs MOXKeT OhiTh
onpefieieH NPEABAPHTENHHO DACUETAMH TO MONEPeYHBIM CEYEHHSIM
PY30BHIX MOMEMIEHHA KOHKDETHOTO CYJHA, CYHTasl, YTO IEpECH-
nampe rpysa TPOHCXOAWT B IpeAeNax ero NOANaNTyOHEIX NyCTOT.

Pacyer 06eMOB [EPEMECTHBIIEroCs 3epHa JOCTATOUHO MOAPOG-
no omucan p mpuioxernun K ra. 6 Komsennun COJIAC u B coor-
serctBytomux llpaBunax Perucrpa. O ocHOBaH Ha cXeme CTaTH-
4eCKOro MEpEecHIMaHus 3€pHa, COIMIaCHO KOTOPOH Ha HAKPEHEHHOM
60opTy YPOBEHb IPy3a He MOXKET MOJHATHCH BBILIE HUXHeH KPOMKH
71060#i TIPOJONBbHON NoANany6Ho# 6ajiky, HampuMmep MPOLOABLHOTO
KOMHHIca Jioka. Ha puc. 2.4 3TO HIJIOCTPHPYETCS NOJIOXKEHHEM
JuEEE CC” B paiioHe NMOAMAJYOHOH MYCTOTH OMYIUEHHOTO  GopTa.

Puc. 2.3. CxeMa YCJIOBHOTO CMele-
HHS 3epHa TNPH HODPMHDOBAHWH OC-
TOHUMBOCTH

3nech COCTOsSHHe CBOGOJHOM IOBEPXHOCTH Ipy3a MHOC/He CMEMIEHMS .

ompefeNuTCs JHHHEH cC”, HAKIOHEHHOW K NepBOHAYAJIbHOMY TO-
pusonty Ha yroa fw=15°. Ha momepeunom ceuenuu yc/a0BHE DaB-
HOOGEMHOCTH TepeCHNAaHusd JOJIXHO cOOMIOAATHCS Uepe3 PABeHCT-
BO TOmAnei TPEyroJAbHHKA cc’C” u mpsMoyroabhnka de’c”d’.
CyMMa KpeHSIIIMX MOMEHTOB N0 BCEM TOJHOCTHIO H YACTHYHO
3arpy’XeHHHIM NOMelleHHAM (B HHX, KaK YXe YKasnBajoCh, yc-
JIOBHO NPHHATO CMeIIaTh  IOBEPXHOCTb  Tpy3a  Ha BeJHUHHY
Bw=25°) ompefenuT OOWHA KPEHSLIHI MOMEHT. Ha nuarpamme
CTATHUECKOH OCTONUMBOCTH CyJHA OH OTPa)KaeTcs BeJHUHHOH Kpe-
HSILIero TJieda Uil CYAHA B TOJOXeHAH 6e3 KpeHa lxpo, KaK 3TO
nokasaHo Ha puc. 2.5. C yBenuueHHeM KpeHAa KPEHSIIHA MOMEHT
GyleT yMeHbIIAThCS NMO 3aKOHY KocHHyca. B mensx yuera 3TOH

cMsryaouieii HOPMHUPOBAaHHE OCOGEHHOCTH H YNPOLIEHHS DACUeTOB
cnenuanncrams MMKO 6bimo mpemsoxeno rpadux lxp=f(0) uso-
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' CIOBHH
CBOBOAHOH noaepxn%c;;qepggsgeﬂﬂg
Npeenax NOANanyGHHX mycror B
MO/IHOCTBIO 3arPyXKeHHEIX ~ OTcekax
YHHBEPCAJBHBIX CYXOIPYSHEIX CyZ0B

Puc. 2.5, Ouenka ocrol ‘
. 2.5, Ka OCTOMYHBOCTH cymn
OPH CMeNIEHHH ~ 3epHA mo Ho-gnfa;
HUMKO

Sgamagb B BH/E HaKJIOHHOH mpsMoi
T UKy B. Orcrosiune touky B OT ocH
HYHHOH lypsg=0,8 lkpo

,enposonnmoﬁ H3 Toukn A B
OlpefensieTcss yCJIOBHOM
i Be-
Woit A o engu ;mn SHaueHHH 0=40°. [lepeceuenue apsi-
rouKe A xabl QKON AHArpaMMbl BOCCTaHABJIHBAIOIErO mieya
pasyromere 3 HHE OCTAaTOYHOrO KpeHa Ose. Inomany A, 063-
Do onero 3anacnn6arpaMme KPHBOJIHHEHHOTO TPEyroJLHHKA :4’CB
sint xporone. or2C €30IACHOCTH CyJHAa NpH MJIaBaHUE c HayaJjip
6es maien B:)cl.l g;{axo HE BCe CyJa MOTYT HaKpeHAThbCs 1o 40°
Koopa BOSMO}K}}’I BEPCTHH B manyGe wuim HaACTpOHKaX, uepes
Ot Bc;( IOCTYIVICHHe BOXBI BHYTpb. Hoarom; e(lz)nn
40°, 1o peberan A(%v,xgn;e;gﬁre IPH MEHBINMX yriax KpeHa, yem
b
TpEMep 20 2w o TCSA 10 3THX MEHBUIHX YIJIOB, Ha-
H pas 31
Manng 6£J10pa6%me HOpM ocroiiyuBocTH HIMKO 6oJibiioe BH
S el Kygﬂﬂego Ha3HAYEHHIO0 BeJHUYHHE yria pomycrum o
ron, SaKOHOSIe a 0. ABTOpHI HOPM INpPHHSAJIH BO BHHMaHHe Hezf)(?
Heece Gommrion ?{I;OCTH H3 paboT N0 NepechNmaHUIO 3€pHA B II
craree om0k i ;(;{]H olggoa'ro YKashlBaercs, B 4acTHOCTH. pox’;
. , F0 M3 yyacTHHKOB p :
a3paboTku u
, 4TO Oblia NpHHATA BO BHHUMaHHe oﬁecneq%ggq:

MOCTb MeXJy YriioM KiauHa Bw u yr-

MOXKHO MOKa
ot ‘ 3aTh Ha '
petHom mpumepe. IIpunsas COOTHOIIEHHe Ags, =C'cienyxomem ve.

ONIACHOCTb Ha HEKOTOpHIX
gonllzsygllfs cxemy [%oxienenna npex
. T. OBbIM [30]. Cora 7 amAGT e
‘ . acHO 37O ‘
IMaTbCsl TIPH HAKJOHe CBOGOHOH oBepRHOOT o LoWHACT Cae.

JTO, moen I IIOBEDXHOCTH K I'ODH30HT
, NPEBHITAOMIN yroa €CTeCTBEeHHOro OTKOCa aoﬂf) éC;:I{:IiIIeHHa
. ne

—ﬁe?::,;x, rae 6 — yroa KpeHa,

O o | YKH, BEI3BABIIAS

- CTaTI;I qe}::io?ﬁp%laciﬂ? B TIPeNNON0KeHHH nnneﬁnowncggglrepliannff

ikl 6c0 4HBOCTH. Bynem CUHTaTh, YTO BBI3BAHHBII
TaTOUHHH KpeH yBelHUHBaeT amnnntymy 6op-




T aéanifa 5.9

- Mose =='1,£5 xgscs 1,00 ' Mose ——;0,85 Agge =0:42

]

£

z 91.6 Bw 8¢ | On.6 Bw 85¢ | Oa.6 By | O%sc | a6 Bw | Osc
1|40,0 | 12,0 15,0 40,0 | 12,0 | 12,0 40,0 | 12,0 {10,0 40,0 (12,0} 5,0
9143,8115,8119,8 40,0 | 12,0 | 12,0 38,4112,418,6 36,11 8,1 3,4
3146,0]18,0]22,5 40,0 | 12,0 | 12,0 37,2 112,6 7,6 36,8 | 8,4 3,6
4]54,4]26,4133,0 40,0 | 12,0 | 12,0 36,3 | 12,7 | 6,9 36,4 | 8,4] 3,5
51 66,3 38,3 | 47,9 | 40,0 12,0 | 12,0 _36,0 12,6 | 6,9 36,4 8,4] 3,5

TOBOI KAUKy HA HaKpeHEHHEIA 6OPT Ha LEJYI0 BEJHUAHY 3TOTO Kpe-
Ha W HA CTOJbKO e yMeHplIaer aMIVIATYAY Ka4yKd Ha TOJXHATHIHA
Gopt. sl UHMCIEHHOrO IpuMEpa HCIIOJBb3yeM HEKOTOphie BEIHIH-
HEI, TIOJydeHHBe B padoTax IO JHHHH MUMKO. CorsacHo 3THM pa-
Goram 3epHO, Kak yxe rOBOPHJIOCH BHILE, XapaKTepH3oBajloch
oo =28°, a ero cMelleHne Ha YroJ pw=12° mnabalomajnoch  IpH
9=40°. .

PaccMOTpHM TIpollecc CMelleHHs 3€pHa A CyAHA C PpasHo#
OCTOMUHBOCTLIO IPH (yCIOBHM NOCTOAHHOIO snavenus 0=40°. Ot-
MeTHM, YTO 4eM Bhlllle Hada/bHasd OCTOHUMBOCTH CyAHA, TeM GOJb-
lie snauenue KpHTepHsk Aossc. [IpeANONOKUM, 4TO Ha cMellleHne 3ePp-
Ha, XapakKTepusyemoe Bw=12°, cyAHO pearupyer BO3HHKHOBEHHEM
mocrostaroro kpeHa 5, 10, 12 u 15°. CooTBeTCTBEHHO KpUTepHi
hose umeer 3Hauenns 0,42; 0,83; 1,00 u 1,25. C yueroM TIPUHATHIX
[ONYLUIEHHH H YHCIEHHBIX 3HaueHHil aBTOPOM OBl CAeNaH pacier,
OKA3LIBAIOIIHA H3MEHEHHe TNOJIOKEeHH cBo6ofHOfl  TOBEPXHOCTH
sepHa Ha CyAHe H CyAHa Tmocjie KasKAOro LHK/Ia HAKJIOHEHHH. Pe-
3y/abTaThl pacuera B peANOJIOKEHHH NEepPBOTo CABUId Ha JIeBHIH
60pT MPHUBEJCHH! B ta6a. 2.9. Tpaduueckn AJst ABYX 3HAueHUH KpH-
TepHsi OCTOHYHBOCTH OHH n306paxeHs Ha PHC. 2.6.

Ws namHex Tabm. 2.9 BHAHO, 9UTO IIpH Nose = 1. cTaTHUECKHH
KpeH OT IHMKJIa K HUKJIY HE A3MEHSeTcs, COXpaHsercs M IOCTOAH-
ubim yroa Pw. I1pu yMEHBIICHHH 3HAueHHs  Aosc

. Ha mocJie HeCKOJbKHX UHKJOB crabuansupyercs, u CyAHO muapaer
¢ TIOCTOSHHBEIM KPEHOM, MeHbIIMM KpeHa TOCJe [IepBOro CMeLleHHs .
[lo mHOMY pasBHBaercsi mpouecc NpH Mese>1. Mo caydad
Mose = 1,25 HauaNbHBEIA KpEH 15° mpu BTOPOM LMK/ HaKpeHeHHs
yBeJMuHBaeTcs 10 19,8°, mocruras npu CJACAYIOUIHX nukiaax 22,5;
33,0 u 47,9°. Tpy3 HEYKJIOHHO cMelmaeTcsi B CTOPOHY IepBoro CABH-
ra, HaKpeHasa CYAHO BCe Gonpme # Goapmie. Kosebanus ero B
BHjJe Kauky NpeBpamaioTci B OJHOCTOPOHHHE HAKJIOHEHHs, BEJIH-
yMHa KOTOPHIX MPOTrPECcCHBHO BO3pACTaeT, CyIHO ONPOKHABIBAETCH

noj MedCcTBHEM CMENalomerocs rpysa.

Onuako, KaK OBJIO NOKasaHO B Pash. 1, OmacHOCTb MPEACTaB-

nser He TOJMbKO MpOTpeccHpyiollee CMEIICHHE H yBeJaHUEeHHe Kpe-
Ha B pesyabTare 3TOTO. TlonyumBiuee GONBIIOH KpeH CYRHO MO-
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HabJomaercs
yMeHbIIEHHE KpeHa B CTOPOHY NepBOro cMmeinenns. BequunHa Kpe- .
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Puc. 26. U
. 2.6. M3menenue
npH no‘}éngéOB#bIX XaPAKTEPHCTHK [OBEJEHHS
-A0OBATE/IBHEIX HAaKJOHEHHSIX cynHa: 3¢pHa H cyxaHa

a—By=12, 0_,~
w O5c=15° Aggp =1,25; 6 — By =129, 0
» Osc =10°, 2gsc = 0,83

KeT ONpOKHHY
THCSl NIPH HEBO
BHe TIOTEDH YCTOH 3pacramwuieM KpeHe
SB1o nogasgggon;msocm KoJieGaHHl Ha Mogcxongg;II{{O N
» TAKOE sIBJIEHHe AJIi CyJHA C 3epPHOM ;IH mi. Kax
OXeT Ha-

CTYyNHTh, €Cc/iH
OHO HaXOJAHTCs .
CT4THYECKHH KpeH 25—30° 110N BO3JCHCTBHEM BOJHEHHS, HUMes

Ha rpagu

L4 Kax puc. 2.6 m

Kpetop 95— 30° . 2.6 HaHeceHH 30HB oma

i qacrnocrgo : é;a;in‘prixosanu). Kax BuzHo, lchbequZ?T“;ecK?}‘

rPysa AOCTHIAET o 0sc=1,25) ocratounmii kpen or ¢ .

nenu#t. Ilpu takom ACHOM SOHELI y2Ke mocie BToporo unxuMemeHHg

BAHHS MORED OKasgglt:;r:o;ueﬂun Mexny O u Pw Ans onapoHKapi{zE;

ABARIH OCTaTOUHHIM MOIN4 - )

Abl HA BOJIHBI, BHI3HBAIOIIHE €ro 6omengH1?a¢qrg %H: Rhttading

MIUTHTY-
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fof 40° mpu HecmeimarouieMmcs rpyse. Ecayu fakoe CyfHo He 1O+
THOHET OT IOTEpPH YCTOHYMBOCTH KOJIe6aHuil Tmocje BTOPOro Hakpe-
HeHHS, TO OKOJIO 4eTBEpTOro OHO Gyner OIPOKHHYTO COOCTBEHHO
cMellleHHeM 3epHa. , ' ,

IIpu hesc <1 KoneGanmsa CyAHa OKOJO HoJIoKeHHsT PaBHOBECHS
CyILECTBEHHO HE H3MEHAIOTCS. 1o obbIcCHAETCS TEM, YTO OHO IIO-
Jyyaer cTa6UIH3HPYIOLIHACA OTHOCHTEJNBHO HeGoJplION KpEeH, B
paccMaTpHBaeMOM cJaydae Nosc =0,83, mam oKoao 7°. [TiaBanue
CyAHAa C TAKMM KPEHOM Ha BOJHEHHH OKasbiBaeTcs 0e30MacHBIM.
Cyany He yrpoXkaer H ONPOKHILIBAHHE HENOCPeACTBEHHO TOMX HE€H-
CTBHEM CMEIIAOIIerocsi 3epHa.

TIpuBejieHHbIe BBIE COOOpaXeHHS HE GblIM BKJIOYEHBl B OQH-
luajbpHble JOKYMEHTHI MMKO, Ho B TOW WJH HHOH CTeNEHH OHU
YUHTHIBATHCH CIELHANHCTAMH, npejJiaraBIIAMA HOPMBL 0CTOHYUBO-
cru. TlosToMy, HNpHHAB B KayecTse pacueTHOH HOPMATHBHOH BeJH-
ypHpl Pw=15°, OHH OTPAHMYMJIHA BEJIHUHHY OCTATOYHOTO KPeHa Be-
JIMIUHOH Ose=12°, 4TO  COOTBETCTBYET 3HAUEHHUIO  KPUTEPHUS
Aose=0,8. DTO MOJKHO OOECNEYHTb DaA3BUTHE TIPOIIECCOB NPHMED-
HO TaK, KAK NOKa3aHO Ha rpauke puc. 2.6, 6. ,

[Ipy HasHauGHMH BEJHUHMHB YIJa OcTaTOUHOTO KpeHa chenwua-
aperst UMKO npusinig BO BHAMaHHE TaKxe TO 06CTOATENBCTRO,
yTo MHOTpYXKeHHe B BOAY nanyGel Pe3Ko YyXymmaer 6e30MaCHOCTh
CylHA B yCJIOBHAX KauKH Ha BOJIHeHHH, KaK 310 OBUIO TOKa3aHO
B pasA. 1. BeanunHa Xe KpeHa 12° 6e3 yuera JefiCTBUTEIbHOH BHI-
COTHI HaJBOJHOTO GOpTa MOMKET O0KasaTbCid ype3sMepHOH H IpHBE-
CTH K BXOLy manyObl B BOLY. [TosToMy Ha yCMOTpeHHe HaIHOHAJb:
HBlX 4AMWHHCTPAIMil GbLIO BBEJAEHO JOTOJNHHTE/LHOE orpaHuueHwue,
4 MMEHHO: B pesyJbTare CMeIleHHs 3€pHa nagy6a  He JOJIXKHA
sofitu B Boay. B IlpaBmnax Perucrpa HpHHATO, yT0 HaJABOJHBIH
6opT He AOJIKEH YMEHbIIATHCH gosee uem Ha 0,60 cBoedl mepBo-
HauaJpHOH BeJWuMHbL. Jlasi HH3KOGOPTHHIX CYMOB 5Ta BEJMYHHA |
42CcTO OKa3pBAETCs JMMHTHpYIOIIEH, TaK Kak Ha pux nanay6a BXO-
AWT B BOAY yXe TPH yrje KpeHa 9—11°. Dra BeJHYMHA OCTATOU-

Horo HajgBoAHOro Oopra SBJAETCH AuMETHpYIoLefi M OTEYeCT-
BEHHBIX JIECOBO30B. 1
Bonpoc 0 Ha3HaYeHHH BEJHIHHEL oCTaTOYHON AWHAMHUECKOH OC- |
TONYMBOCTH (IUIOMAfK TPeyroJbHHKa A’CB ua puarpamMme CTa- |
THYECKOH OCTOHUYMBOCTH PHC. 9.5) maydaicsi pacueTHHIMH METOAAMH. |
Bouin onpe/eleHbl 3HaUCHHUS 3TOH XapaKTEPHCTHKA JJis PasIHIHBIX |
cilyuaeB 3arpyskd CYJOB 3€DHOM, IpH KOTOPHIX OHH COBEpPUIHJIH
Gesapaphiiiibie peiicEl. AHIHACKAME crenuanucTaMy OblIE BbITIOJ- 2
HeHpl pACUeTH C TOCTPOEHHEM AWarpaM, noxo6HBIX H300paxKeH- §
Hoit Ha pHc. 2.5, mas 34 cyHoB BojonsMemennem oT 13 689 10 |
90507 1. Jisi HEX OBUIH OMpejesieHbl BEJTMIHHEL OoCTaTOYHOH OC- |
TONYMBOCTH B Pa3MepHOCTH TJIOMANLH JMArpaMMbl, 4 HMeHHO: Y-
rO-rpajychl, NepeBefieHHbe B M:pal. KpuBasi HOpMaJbHOrO pac-
npe/iesients 10 PesyabTaTaM pacieTon npuBefieHa Ha PHC. 2.7. Kax |
BU/IHO M3 5TOTO PHCYHKA, CPEAHAA BeJiMuMHA NPUXOAMTCS Ha 3Ha- §

, b4 | 4'

/

uenue oxkosio 0,08 m-pax. B ka-
UECTBE HODMATHBHOH Oblyia IIpex-
JoxeHa Benuuuua 0,075 M-pang
(I){aao OTMETHTB, YTO BeNHUHHA
,075 M-pax Owuia omnpepeneHa
;Hmnncxumn CrenHalucTaMu
Kgyg:bc&eTaM IJIT KOCTAaTOYHO
YHHUBEDCAJNbHBIX CyXO-
TPY3HBIX cynoB. B cBsizu ¢ stum
Aeneranuedt ®PT Geur mpencra-
g%esH noxymenr IS/113Add1l ot
05.69 r., B xoropom TIPUBOMH-
3;101) Pe3yJbTaTH pacueToB s
i cEmB CpelHero pasmepa
38 BgnonsMemeHHeM 10
oTHe. ;1 — BOJOH3MEllleHHU-
M O BIC. 10 7 THIC. T). B
AOKyMeHTe oco6oe BHHMaHHe
AHHAMHYECKOH OCTOHYHBOCTH.

JJIHHOH 65 M OBlio OCTaBJICHO

Apefiposano B Cesepn
Cynho me 3aTOHYJIO Yy

BOCTH gm0 CMEIleHus r
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G0 004 Q05 q08 QN0 A mpad

Puc
ou:Ta.Tc?‘?' KUPacnpeuneJerne IO BeJTHYHHe
ra qﬁ(ﬁ OCTOHYHBOCTH HCCJELOBAH-
KO cynos (n) ¢ 3epHOM

YAeJasJ10Ch BeJIHYHHEe OCTaTOYHOH

Boia !
B pesyJbTaTe cCMeIleHHS 3epHa, - ta Havpenoatai aBapin
bl

3}1{(]/(;1‘113 HakKpeHuBIIeecs CYyIHO
naxem u B Te€4YeHUe CYTOK

OM MOpe IpH Be i
Tpe cHioi  8—9
> | 6aux
eﬂc:;(J)Ie ?iOSBpaHJ,elHI/Iﬂ B MOPT ObLIO noAng]rB:
YTOYHEHHS] XapaKTePHCTHK OCTONUYHBO-

YCTAHOBJIEHO, YT
| HO, 4To B aBapuilHO |
CKast OCTOHYHBOCTL C p aKTOp IO,

Pysa ¢ MakcuMym =
AHAKO 3TO npensoxeHue OPT Hye %I:mr(l)pg .

Tékcra ria. 6 KouseHnuu

ok MH 7 fi
0,075 wirne € AMHAMHYECKO} OCTOHYHBOCTH  BeJHYHHON

3.6. OBLUMM AHANM3 COLEPYXAHMS NPABMI
FJABbI 6 KOHBEHLMM CONAC

Texcr ra. 6

. 6 cocrout u3 Tpex ji:
AEPXKHT COGCTBEHHO HpasmgeXBq%{CaTceTm %’ e oo
ONpENeJICHHIO BEJHYMHBI BO3MOIKHOIO KH 1o ao
5—734

cT, A co-
YKasa"us mno
PEHSNIEro MOMEHTa OT cMe-
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oenia B wictn C mpuBoAsiTca Tpe6opaHHSl K NpOYHOCTH
o 3epH?IéHEIMqZﬁ;rep;deEIT:bﬁH(B)ﬁﬁpYAOBaHPISI, HCIIOJb3YEMOrO JJIs
n 'Kogg};g);ﬁenm HIH OTPAHWYEHHs CMeUleHHs 3epHa.
npe‘l»llacn, A conepxur 13 Ilpasus. e TIpaviis mepenos-

o 1 kacaerca o00JjacTy NPUM st | e ores
pronn kaspBaer, uto 3T IlpaBmia pacmp o
Kh PR yTO Bl nc;,u;na}laloT moj, TpeboBaHus Koutperuin
B oxpaie ue Il{a%qegxoﬁ JKH3HH Ha Mope. B cBsA3H %IBTAC(‘,aMﬁJIeI/I
D g ets B u uto B Pesomonun A.264(VIII) Accaubiien
MK I/IIVIQTll)*olaot‘ll3 }Illgﬁbxe [IpaBuia TEPEBO3KH 3€pHA BBTélJleO >
I/HV}KO, Koocgﬁo OrOBOPEHO pAacmpocTpaHeHne HX n:lIeCOJ'IAC, i
e cyna OTOpHIE PACHPOCTPAHACTCA KOHBeHIEx) O e
e eyaa o ax?eM menee 500 6pyrTo per. T. ITO Besonwuneﬁ
H6H:c§gﬂr?p;;}elgeﬂm 6BLIO0 NCTaHOBJIeHISI Zs&rig%naﬁlggggmﬁ e
001 ‘ :

5 .10.69 r. Accambien , RHOBDE.
ﬁélfk?o(\il)szoii}L%eﬁ A.184(VI), koTopast BBOAMIA B I |
e l29 P ré AT ONpeje/ieHHe HCI0Jb3yeMBIX B mx;xf ggg_

e C‘Ocr:un? B HeM MNepedncysioTcsi rpy3sl, KOTOD nore
N on qacmr?on ;SepHOBbI*MI/I. drto NIUeHHIA, xyr«:ypys.aé“)I °C,
pasYMeBaiOTC’IMeHb CTPYYKOBHE, CeMeHa, a TaKKe Hp%nyHaTypaﬂb-
p%};{;éo%?{% H;omopbie penyT cebs MOMOOHO 3€pHY B €T
0 H
HO Ipenc ' uHTEpec C NPAKTHYECKOH TOUKH 3pem;l;; eTgJTI(I){I?O

Hpeﬂcmmﬁeznonﬂommo 3anoJIHEHHBIE OTCEK». 3Hacqee e o,
TOKO TepMHHgoézeHHo BEeJHKO B CBSI3W C TeM, 4TO B e ROpMup-
e Gesona octu mo IlpaBmiaM ri1. 6 3aBHCAT OTBoe 0, & Ka-
e once B OTHECTH paccMaTpuBaeMoe rpyso‘ Jomens:
B HocTbt 3aMOJHEHHBIX» MM «J4aCTHYHO 3amoJ -y
Cros «HOHHOCT%IEaJHm 3aKJjio4yaercs B TOM, UYTO Vocx_{ngacﬂ e
CHO}KHOCTBHOJIKM KaK (y’Ke TFOBOPHJIOCH BBHIIIE, ABJSA el peA-
Homonser gaBﬁﬂ;’,aTeJIbHOM HAJNWUAH TIOANANyOHBIX r;ye pnoﬁ g
[OJIOXKEHHE O I%BOPH noboe rpy30BOe nomeme}i_lileagmax o
i B ar ySK’eHHHM. VuurhiBas, 4TO B ?6 X
ol qa?ﬁ::;m?e cf) BeJMuHHe HOPMAaTHBHHIX ngg.g:gi g?uecm T
o CTBIO 3aroJ ;
Momggmgﬂggmgge;{u:? %n}:{oréggn;& [ocje OKOHUaHHS INOrpysKH 06
rpy30Bbl

BHBIX BeJHYUH.-
paSOBaJIHCb mycTOTHl, HE NMPEBHIIAIOMHE HOpMaATH

eB, Korjaa
eM 0cOOBIX cJayuaes, !
THKe, 32 HMCKJIOUEHH o, o
o 1? Y gape%?lenné naay6 c Ledbio aKcnepnmemnaHJL O e
l;)t;nr?g;ria;yénmx NyCTOT, ONPEAENHTD %Te%efebn :aa;rlm(bopMy.IIHDOBKa,
eon
: TCI0fa ¥ BecbMa H 5 L
HeBosMo}ﬁlHaoﬁcs? B IlpaBusie 2, cornacHo KOToponMBH;iKOHBKO eKe
T DOBRItD. 3epHa MOJKeH OBITb HACTONbLKO BHCO%P(I)B,aHHﬁ OTEKO o%0
ypoaqnzec& BO3MOXKHO INIPH BHIIOJHEHHH TpE
TnpaKTHie
‘ e BKH 3€pHAa
nsnomenmm())( 'g lz-llg)e?y(l)émee yKasaHHe OTHOCHTEIHHO minasusae}r)cﬂ,
“xfo?::m aM moananyGHeix mycror. B l'IpaBmIe y
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4T0 B HOJHOCTBIO 34TOJMHEHHBIX OTCEKAX 36PHO JOMKHO OBITh pas-
MEIICHO N DPa3pOBHEHO TAKHM 06Da3oM, UTOGHI nox masy6aMuH u
KPBIIKAMH JIIOKOB IPOCTPAHCTBA GBUIH 3aMOJIHEHE] TaK MakCH-
MaJIbHO, KaK 3TO IPaKTHYECKH BO3MOXKHO. B wacTmumo 3aloJIHeH-
HBIX OTCeKax TpebyeTcsi moJiHoe BRIDABHUBAHKE MOBepXHOCTH. IIpa-
BHJIOM HONYCKAaeTCs OTKAa3 OT IUTHBKH 3€PHA C LEJbI0 3aMOJHEHHS
NOANanyGHBIX NMYCTOT B TOM Clyuae, eCJH IO (yCMOTPEHHIO aiMH-
HUCTDALlMH, ONOOpsOLIel 3arpysKy, obecleunBaercs Oosbliiee, yem
0ObIYHO, 3amoJIHEeHHe NOANanyGHEIX MyCTOT, HampHMep yepes mep-
dopuposannyo namy6y. S

lpaBuno 4 COLEpKUT TPeGOBAHUSA K OCTORYMBOCTH CyiHa c
3€PHOM, PaCcCMOTDPEHHbIE BHILIE.,

Ilepen norpyskoii S€PHa KaluTaH CyJHA, eCIH 3TO Tpebyercs
IIpaBUJIaMH CTpDaHH, I'le OHa IIPOH3BOAHUTCS, [0JIKEH IOATBEPIAMTH
IPAaBHJIBHOCTb pacyeTa IepeyucJeHHbIX KDHTEPHEB OCTOHYHBOCTH,
HCIIO/Ib3YsT MMEIOLIHecst Ha GOPTY HH(POPMAMHOHHDBIE MaTepHaJk,
BHIIYINEHHble B 0A06PEHHbBIe B cootBeTcTBHH ¢ IlpaBusamu 10 u 11,

Ilocre morpysku sepua CYAHO He ROJIXKHO HMETh KpeHa.

llpaBuno 5° nonmyckaer YCTAHOBKY  NPOJOJBHBIX IepeGopok.
YKasmBaercs, 4to Takue nep

€0OPKH MOTYT GHITh yCTAHOBJEHH KAk
B IOJHOCTbIO, T2K H B YaCTHUYHO 3aIDYKEHHBIX OTCEKAX C LeJbIo
YMEHBIICHHS KPEHSIUEro MOMEHTA NIPH CMelleHuy I'pysa HJIHu yMeHb-
LEHAS BBICOTHI C/I0SI NpY3a (HampuMep, 3€pHa B MeIIKax), HCIIOJb-
8YEMOro Iist 3aKpemJieHHS CBOGOIHOL nosepxsHoctd. KoHcTpykrus-
Hble TpeGOBaHHS K nepe6OpKaM H3,araiTcs B pasn. I wvactu C
Ilpasun. Ha npakTuke BhimosiHenme STHX KOHCTPYKTHBHEIX TPe6o-
BaHHH JOMXHO OHTbL oGecrmeueno pu paspaGotke LITKB noky-

MEHTalUuH Ha BpEeMEHHOe 3epPHOBOE 060pYHOBaHHe.

IIpononbusle IepebopKH MOryT paccMaTpuBaThCs KakK a¢dek-
THBHOE CDENICTBO yMEHBIIEHHS KPEHSIIEr0o MOMEHTA B clydae, eciau
B TIOJIHOCTBIO 3aNOJHEHHOM TBHHICKE OHM IPOCTHPAIOTCH Ha BCIO
€ro BEICOTY, a B HOJIHOCTbIO 3arPyKEHHOM TpIOMe mepe6opKa NOJIK-
Ha OBITh yray6JieHa B I'PY3 oT HanyObl WJIM KPOMKH JIIOKA Ha pac-
CTOsIHHE, onpegensieMoe B pasf. II wactu B. Do yriay6JieHte LOJIK-
HO OBITh YKa3aHO B AOKYMEHTALlWH Ha 3€pHOBOe 06GOpYyAOBaHHe.

Ilpu ycranoske nepebopok B HOpOCBeTe JIIOKOB IOJHOCTBIO 34-
'TPYXKEHHBIX OTCEKOB JONYCKAeTCsi 3ameHa px 6iofem, odopwm-
JICHHBIM B COOTBeTCTBHH ¢ TpeGoBammsiMu pass. | uacry C. Hckitio-
UCHHE COCTaBJISIET CJy4aii MePEBO3KH HABANIOM JbHSAHBIX HJIH APYTHX
Nopo6HEX cemsn. [Ipu obeyxaenny storo Bonpoca B UMKO 6n1to
BEICKA3aHO oONacemme, 4TO yCTPOHCTBO 6aI0MNa B Macce JIBHSTHBIX
HTH ADYTHX CTOJb XK€ NOABHMIKHEIX CeMSIH He Gyner sbdekTHBIRIM.
1arofapst GONbIIOR NOABHMKHOCTH ceMsiH sanoJHsoWul 6aioge
IPY3 «IOIUILIBET» NPH Kauke.

B cmyuae ycramoBku npomosbHbix nepe6oPoK C LENBIO yMeHb-
WICHHST PACYETHLIX KPEHSIHX MOMEHTOB B YaCTHUHQ 3aMOJIHEHHBIX
OTCeKax OHM JOJIKHEI NMPOCTHPATLCH BHH3 M BBEDPX OT YPOBHS 3ep-
Had Ha paccrosiHHe He MeHee !/s MaKCHMAaJbHOM INHPHHBEl OTCEKa.
5 : ) , 67
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‘ ‘ \ Ba
B cayuae NpHMEHEHHS TEX XKe nepe6opox ge;ir;zc"r;;ﬂ 3211){%12(1:11;1 2
32, MCIOJIb3
MeHbILIEHHsI BBHICOTH CJIOSL T'PY3a, | ne-
iI/IH cBo6OLHON ITOBEPXHOCTH, Boasblmg}gle nepe6OpoK HanL Yp
uieso a0 0,6 M.

HeM 3epHa MoxeT OBITb yMeHb Ny

B IPIpa»Bme yKasblBaercs TakxKe, uTo Bpelénoi ifn;:g{bﬁeggeﬁy_
eHus 3epHa MOXKeT OBbITh |

[iero MOMEHTa OT CMell | ORI -

OHIIEBLIX HPOCTPaHC P

eM 3anojiHeHus1 OOKOBBIX H K .

Tweuleﬂnﬁ 3epHOM B MEIIKax HJ/IH HHBIM vHe*cmema}oLunmca rpy3oM

70 MOJioKeHHe HOCUT PeKOMEHAAaTe/bHbI xigsé{g;}; voryr G

MEpHI,
IlpaBusio 6 mpepycMaTpuBact | onre
NpeaNpHHATE B 4aCTHYHO 3arpsyx<eﬂﬂ(;>1-ng$<éi1fre;x OcT ue;;)s?a O}}fK ngo
KpeHsiier

HeHMsI BPEJHOro BJHSHUSA ‘ | foro

cumentennsi 3epHa. OHH BKJIOYAIOT NPUTPY3KY x:aemxoaau:{gt;rh; 3eg-

HOM HJIM HHBIM IPY30M U NEPEKPHITHE 0B06O§HOHyI$2e¥emKOBa}mﬂ

i BaeMOii CTPONMaAMHU. cay

Ha naatdopMoOH, CTATHBAEMOHU ; B

BBHICOTA &npanxn’ MELIKOB NOJixKHa OBITb He MEeHee t;e;[w /:IGT oMgom;-

MajbHOH IIMPHHBL OTCEKa HJIH 1,2 M, CMOTPS JI0 T yT,b T

we. Bmecto 3epHa B MeWKax JOMyCcKaercd 'I/I'OIIOJIbSOBaHﬁ s pe

rpy3Kd CBOOOJHOM MOBEPXHOCTH I/IlHOéI rpys, c;zeslzllﬁ{ig;u o pyrof

0 B MellIKax. 3€pHO B
naBJeHHe, YTO M 3€pH R oot
484 KJaabiBaTHCSI HA ,

OPUTPYIK AIOIIHE IPy3 HAOJIKHHL Y | mepekpi-

Bgfoulﬁlm cBOGOHYK MOBEPXHOCTH 3€pHA H PIL’,CI':‘OTl(')IBJI:BHHHﬂb(I)I& B;Lo-nyc-

BercTBHE ¢ TpeGopammamu pasa. Il wactu C. pr e

KaeTcsl HWCIOJbL30BaHHE 3TOTO HaCTHIa H 6e3 mpu 12)3; e

B 3sToM cjydae HAaCTHJ. HOJIXKEH 6BITL YKpeIJaeH CTpsaeCTeﬁ Koi
METOJ MOJY4HJ cefiyac IIMPOKOe MPAMEHEHUE HH

OTIIUHL-METOL. wrexo

CTlepaBmIo 7 ykasbiBaeT, KakKuM 00DasoM MOXKeET 6I;IT%TO¥ e

BIUSIHMe Ha OCTONUMBOCTb CyAHA YCTaHOBKHM IHTATE]e 66 TOT e

JoJiKeH ObITh CA€JaH TIPH paspaboTke HHQ)opmaumgHm“H o
BOCTH CyAHa W OTpPaeH B JOKyMEHTAllMH B BUJE B

ei.

MOMEHTOB B IIpejeJiax muratel -
m“’;]panu.no 8 naer ofuee yKasaHue 00- onpeneneﬂﬁg geg::}me_
KPeHSIHX MOMEHTOB IPH COBMECTHOU 3arpyske gplo Ry
Ka. B 3ToM csydae KPeHsIIHe MOMEHTBI LOJIKHEL bITI% or P;I) Aesen
B ﬁpennonomeunn HaJHYhsl MyCTOT nonpnByJI\;I:T ;Ta?; ani pacqéTa

[ B TpioMm. ‘Pe3sy
TeKaHUs 3epHa H3 TBUHIEKA v JIbTE or
RO B ayoxac ﬂHQ)Og);A ﬁ“?m%mce{{%wﬁg;omemmx B
Mpasuao 9 jomyckaer OTX i, Ot 10,
nojpcuera BeJHYHH KD
ctix B u C OTHOCHTENBHO ' o
z:snfra OT CMEIIEeHHs 3epHa W ONpeleTeHHs uxapaKTe%I;I&mI;{n ;ep};{}éﬂ_
Boro o6opyfOBaHUsI C YUETOM 0co6eHHOCTEH 331;;%1,1 et
3 OJ'I ! \ -
HaKO BO BCeX cJjaydasgx I
croykumn cyma. Ox % e B IlpaBuie 4.
’ ) CTOMUHUBOCTH, H3JOXKEHH
grpeg TpeboBaHHS K OCTOHU , e %
%T‘C’H}RHJ'IQII)-I‘HH JOJMKHB ObITH OTPaXKeHbl B TPY30BOM niase H
opManuy 06 OCTOHYMBOCTH. _—
mﬂd)l'lll))amlalno 10 ykaspBaeT, dTO Kax/oe CYyLHO non;x}:&uﬁ e
ono6psomHKi AOKYMeHT, T. €. IOKYMEHT, IOATBEPXKA ,

AaHHOE CYJHO CIOCOGHO YAOBJIETBOPHTH TPeGOBAHHS IIpasun. Ho-
KYMEHT OJO0CPEHHSI JOJIKeH CONPOBOXKAATHCS HH(POPM AL HOHHBEIM
MaTepHasoM, MO3BOJSIOUIHM KamHTaHy J0Ka3aTb J0CTATOUHOCTH
OCTOMYHBOCTH CyJHA NpPH JIOGBIX YCIOBHSIX 3arpysku cynasHa. Jlo-
KyMEHT OJ0GpeHHs H HH()OPMaLHOHHBIH MaTepHaJl IOJKHB GBITh
NpOAYGIUPOBAHE HA AHIMTHACKOM HJIH (PAHIY3CKOM S3bIKe.

B IlpaBuse roBopuTcs, 4T0, eciu CyJHO He HMeeT TaKHX J0-
KYMEHTOB, OHO He GOYHeT rpy3HTbCS 3ePHOM N0 TexX Iop,
KanuTaH He NOKaxKer BHINOJHEHHe TpeGoBahuil Ilpasua ru. 6. ,

MpaBuno 11 nepeuncasier MHOOPMALHOHHBIE MaTepHasibl, Ko-
TOpBle JOJKHBI 6biThb Ha 6OpTy cyAHa. OHm HOJNKHBI COCTOSITH H3
IOKYMEHTOB, 000peHHbIX anamuuucTpauueii (Perucrpom CCCP), u
pOCTO MHGOPMAUHOHHBIX AAaHHBIX. K NepBLIM OTHECEHHI:

1) rpaduku mnm TabMuubl AJIA ONpENeNeHHS BEJUYHHB 06BeM-
HBIX KDEHSIIHX MOMEHTOB BO BCEX TDY30BBIX NOMEUIEHHAX IIpH
BCEX BO3MOXKHBIX CNOCOGAaX HX 3arpy3kd (MOJHOCTBIO, YaCTHUHO,
TPIOM COBMECTHO C TBHHJEKOM, TPIOM C IHTATeleM) C y4YeToM
BJIMSIHUSI 3€DHOBOTO O0GODYHOBAaHHUS;

2) tabauupl MaKCHMaJbHBIX KDEHSUIUX MOMEHTOB HJIH uHbop-
MallMI0 HMHOI'O0 BHJA, MO3BOJIAIOUIYI0O KalHTaHy MAO0Ka3aTh JOCTa-
TOYHOCTb OCTOHYHBOCTH; ‘

3) XapakTepHCTHKH BPEMEHHOTO 3ePHOBOTO OGOpYLOBAHHS:

4) THNMYHBle CIy4yau HArpy3kKd Ha MOMEHT OTXOJa H NIPHXOAA
CyAHa, a TakKxKe I NPOMEXYTOUYHHIX CJIyYyaeB, XyAUIHX B OTHO-
UIEHHH OCTOHYHBOCTH;

5) THINHMYHBIA IPHMep PaCUeTOB A/ KaNHTAHA;

6) HHCTPYKUMIO IO MOTPY3Ke, YUHTHIBAIOUWIYI TPEeGOBaHUS Ipa-
BHJI

TOoKa

HHpopMaunoHHEe HaHHBlE JOJMKHB COHEPKATh CBeNeHHS 06
OCHOBHBIX 3JIeMEHTaX CyAHa, BOAOHU3MEIIEHHH U TIOJOXKEHHH  ero
LUEeHTpa TAXKECTH B COCTOSIHHH IOPOXKHEM, TaGJHIy NONMPaBOK K
METaAlleHTPHYECKOA BHICOTE Ha BJIHSHHEe MXHIKHX I'DY30B, CBEIEHHS
O BMECTHMOCTH TPY30BBIX MOMEINEHHH H IOJOMKEHHUH WEeHTPa Ts-
XKECTH.

TpaBuao 12 roBoput o ToMm, uTO B JIOKYMEHTe OJOOpEeHHST NOJIK-
Hbl OBITb CHeNaHB NOMETKH 00 SKBHBAJEHTHBIX 3aMeHax,
TaKOBble JOMYIIEHbl OJ00pPSIONell afMUHACTpalHel.

MpaBuno 13 ykassiBaeT Ha BO3MOMKHOCTb H3BATHI B

€CJIH

npume-

Henuu [lpaBusn 3—12 B caygae, ecam, Mo MHEHHIO AAMHHHUCTPA-

LMK, YCIOBHSI KOHKPETHBIX PeHCOB Ha KOHKPETHEIX CyAaX 3TO J0-
IIYCKAIOT,




Fnasa 4

(rE¥CTBEHHAS MPAKTUKA NPUMEHEHM S
{BbIX MPABMI1 MEPEBO3KU 3EPHA

4.1. OCOBEHHOCTU OTNPEAEAEHMA
QppHbIX MOrPY3OUHbBIX XAPAKTEPUCTHMK 3EPHA

BeeneHy pjefictBie HOBHIX IIpaBun mepeBO3KH 3€pHA rocra-
BUJIO TIePelodeCTBEHHEIM (JIOTOM PAJ BOIPOCOB, 06y CI0BJIEHHBIX
MPHHATHIM } i HOBHIM MOAXOIOM K HOPMHPOBAHHIO, BBEJIEHHEM
B HODMHDGay¢ HOBHIX XaDaKTEPHCTHK WM YyBeJHHEHHEM poJH
5THX Xapakep(THK B HOPMHPOBaHHH.

TIpu HOpy)aCUETHOM METOJE OUEHKH AOCTATOTHOCTH ocToRuu-
BOCTH CYIicr#iHO BO3POCJO TPaKTHYIECKOe 3HAYUEHWE Tako# xa-.
PAKTEPUCTky #PHA, KAK YAJbHAS NOrpysouHas Ky6arypa. YTou-
HeHWI0 9TGp PHATHS ¥ MeToJia ero OnpefesIeHHs BBIO yIeJeHo
GOIbIIOe WyuAWe B TIEPBHE OBl BHEJIPEHHSI B OTEYCCTBEHHYIO
IPAKTHKY gyt [1paBujl MEPEBO3KH 3€pHA.

KaK BHqi3 M3JI0XEHHOTO BHIIE, A4 yIoBJeTBOPerHus Tpeso-
BAHHH K OpoffiBOCTH TPEXKJe BCEro HeoOXOMUMO YCTaHOBUTD, AB-
AsieTcst JHpp0BOE MOMENIerye CyaHa TpH 3arpyskKe 3epHOM IOJ-
HOCTBIO 3qo@eHHEIM win Her. CreleHp 3aTIOJIHEHHA rPY30BHIX
MOMEIIeHY} gpelesieTcss COOTHOUIeHHEM MEXy HX 06beMOM U
06bEMOM ppEMAeMOro rpysa. O6beM, 3aHEMaeMblil JTI06bHIM Ha-
BaJIOUHBIMpppOM TIPH H3BECTHON ero Macce, OIpeneJisercd IJIoT-
HOCTBIO T35l 1H €ro yIeNbHO! TMOnpy30dHOM Ky6anypoit. B cay-
yae HODMipq#HHsI COTJIACHO tpe6oBanusim T, 6 KonBennuu
COJIAC } pinoN0oKenun 065132aTeIHLHOT0 HAJIMUHsT TIOANAaTyOHEIX
MyCTOT MGigye YAETbHOM norpysouHoli Ky6aTyphl [JIsl 3epHa MpH-
o6peraer yye 3HAUEHHe, YeM BEJHUHHA, o6paTHasi NJIOTHOCTH.
B o6beM,3gEMaeMblii Ha CYAHE Tpy30M, NOJIZKEH BKJII0UATLCS H
06beM OQayiBXCs B MNOMEIIEHHAX moAnaJyOHBIX mycToT. B 3a-
py6eXKHO} mykTHKe ~3Ta XapaKTepuCTHKa moJIydujia HasBaHHe
«CTOYIXK hamop» (stowage factor, mam SF). OnHako B TeKCTe
ri. 6 Kogegau COJIAC (wacts B, pasm. 1) maHo ompefneseHne

CTOYAXK (agppa KaK o6beMa eNWHHMIE BECA 3EPHOBOTO rpyaa.

3HaHR (HEMHBIX TOTPY30UHBIX XapaKTEPHCTHK 3€pHa Heob-
XOJMMO Ty 0ATOTOBKE IJIaHa 3arpysKu | pasMellenny 3epHa 1o
TpIOMaM | qgEfIeKaM, a TaKxke TpH pacuerax OCTOIUHBOCTH, Ol-
pefienieHy, pIHYMHB KDPEHSIIEro MOMEHTa OT CMEILIeHHs 3epHa,
UMeIoIen, @0 IUIOTHOCTb, TPH TONCYHTAHHBIX 3apaHee 06beM-
HEIX Kpelyy MoMeHTax. OueBHIHO, 4TO B KaXIOM H3 3THX CIY-
gaep J0Jgxy OHITH HCIOJNL30BaHA CBOS o6pemMHas XapaKTepHCTH-
Ka 3epHOrPy3a.

OxHO} y DOCHOBHBIX XapaKTepPHUCTHK n060TO HaBaJoYHOro I'py-
3a, B TO[ qule W 3€PHA, SBJsSETCH ero TIOTHOCTD, WY HAaCHII-
HOl BeC [ygNHAs Macca TO CHCTeMe CU). Bnaronaps mnepeMeH-
HOTi TIOPleretM HABAJOWHOTO TPy3a 3Ta XapaKTEpHCTHKA HSMEHA-

0

N

v

rae Wcj - 06’beM I ) y
, SAHATHH B
OMEILLeHHH I‘pySOM Ms'

ercs.
Jlnst 3epHa MOXKHO yCTaHOBHTBH MHHHMAJIBHYIO Ymin M MakK- -

CUMAJIBHYIO YPmax IJOTHO
crb. CooTBercTBe
HOBJICHH 06'beMHbIE XapaKTeP HCTHKH: FIHO  MOIYT Gurs yera-

“max == 1/}

(2.4)
(2.5)

Crenenp u3men
€HHUST 00'beMHBIX Xapak ‘
onpeReneny & Al 06%e PaKTepUCTHK Ap MOXKeT GBITH

Pmin = 1/Ymax.

Pmax — Pamir '
Ap = MIOO- (2.6) ..

Mmax

Xapakrepucr
HKH |\ ONpemenistiorcda HJ
, s
o e oo PRI JJs 3epHa B o6beMme mpoo,
Js1 0 j
o Xar;);;%eeﬂi}mﬂ 3arpy3Ku CylHa HEOGXOMHMO 3HAThb MOTPY-
e a PHCTHKH B 006beMe CYIOBHIX T'PY30BHIX MOMELIeHHH
AN nyCTgTTw;H?Ipé;;x HEAOIPY3KH, a MMEHHO: HaJM4MH IOjNa-
, OCTBIO 3arpyXeHHHX 10
’ ‘ MeEIIeHHIX -
IIOro IyCTOrO NPOCTPAHCTBA B YACTHUHO 3aTPysKeHHBIX n oo

Ecau y y
s TakKyro XigaKTepH‘CTHK jite} Memmynaponnoﬁ IIpaKTHKE
0603HayuT SF, ce C

a . b :'I() IJI7 BCEro cyjgHa B caMoM oO0uiem BHUOE MOXK-

' i=m j=n

2V + W,

i=1 Jj=1

= (2.7)

2 Mo+ Z'mc}
i=1 j=1

SF = l=—t—n

rae W; — o6beM Kaxioro

M3 IOJHOCTBIO 3 ‘
iz o8 Kaxaono 3arpyKEHHHIX IIOMelleHnli, M3;

H3 YaCTHYHO 3arpyzKeH 2 7
PYXEHHBIX NOMelleHul, MS3;

Mci — Macca : :

o I aera 1;]];3;32 1; K;;;(},{ILOM H3 TIONHOCTBIO 3arPYKEHHHX NOMELIEHHH, T:
i=mM — KOJIHYEeCTBO HOJIHOCTbI%OraI“l:);}; 4CTHIHO 3arpyXKEeHHbIX H‘O'Meﬂleﬂﬂﬁ’ T
=m — €HHBIX NOMELIeHHH; T
j=n KOJIHYECTBO YACTHYHO 3arDyKEHHHIX nomemgxlmﬁlfﬂ’

. ’ ’
W, = .
i WC’L + WVi, (2.8)
roe We; — :
pis ch - ggf:w, 3aHATHE B NMOMEIIIeHHH TIPY30M, MS;
i €M NOANANY6HOH NYCTOTH B NOMELICHHH, MS:
f el b
W, =m. u-
i it (29)
Wy, =3S,,h
vi vilyi, (2.10)

rpoe vi — INIOLaJab OLHOU IT H T y
S 0306 U I 2.
Ji8 OB epx OCTH I"p 34, M ,

hvi — BHICcOTa NOATANYGHOH MYCTOTH, M;
k]

j ci T Wy, (2.11)

vi — 006Be
s €M NOMEWICHUS BHUIE YDOBHS CBOGOLHOM NOBEPXHOCTH Trpysa, M3 .




Woj=mgjui (2.12)

Wy;=Sy; Hyjs (2.13)

rae Svj — IUOWANb CBOBOJIHOM MOBEPXHOCTH TPY3a, M2
Hy; — BHCOTa YacTHYHO 3ATPYyKEHHOrO noMelleHust Haj cBOGOAHOH  TO-

BEPXHOCTBIO IPY3a, M.
PaccMOTpHM 4aCTHEIM Clydadl, KOrLa j=0, T. e. Ha cyAHe HeT
qaCTHUHO 3aMOJHeHHbIX nomellenuit. Toraa: :

i=m

(e + Syi i)

SF = - ; BERCRTY
= .

Sm,, = mg; (2.15)
i=1 )

SF = p + Sy; by /M, (2.16)

1]

B MOMeHT MOrpYy3KH CyAHa rpy3 OOBIYHO ellle HE YCNEBaeT 3a-
METHO YIJOTHHTBCS (MJIfi Yero HYXHbl AHHAMHUECKHE BO3IeHCTBYSA
THIa Kaukd u xojosoit puOpanuu). [Tostomy B KadecTse P neJse-

c006pa3HO NPHHATD Pmax. TOTHA
SF = tiax + Svi Ayl (2.17)

Kak nokaswiBaior pacuers UITKD MM®, noananyOHbie Tyc-
TOTBl MOTYT COCTaBJIATh DA3JHUHYIO AOJIO o6bema Wi Cpennee
sHAUeHHe Mo CYAHY JONM STHX MycroT OyAer 3aBHCeTh OT TOro,
KaKHe TOMEIIeHHs OYAyT 3arpyKeHbl, a KakKhe OCTaBJeHbl TyCTh-
Mi. O6BUHO, O cOOGpakKeHHsM YAU(DODEPEHTOBKH H ocTofuuBOC-
TH, Ha AByXmanyOHBIX Ccynaax c 6aKOM OCTAIOTCSl TMYCTHIMM HOCO-
Bhie TBUHIEKH (BOPXHUIl M HIXKHHM), XapakrepHsylolluecs Han-
GoJblleli noJell MOANmaNyOHEX NMyCTOT. TO MPHBOAMT K yMEHbLIE-
HHIO [OOJH MOANajyOHBIX NYCTOT MO CYIHY. C yueroM  J@HHBIX
LIITKDB ux MOXKHO NPHHATb PaBHBIMH 479, OueBHIHO, YTO C yBeJHd-
yeHHeM KOJIMuecTBa Iagy6 Bo3pacraeT JOJA nonnaayOHBIX IyC-
TOT B TOM e 06beMe TPY30BbIX TOMELICHHH. Nanupie HITKB mo-
Ka3bBalOT, B YACTHOCTH, UTO €CJH CYLHO onHomasyGHOe, TO JOJf
o6beMa MOAManyOHBIX IMYCTOT COCTaBJseT MeHee 2% We.

VuuTHBas CKa3aHHOe, MOXKHO 3amHcaThb:

SFoam - P max + 0,020 ax = 1,020 pax; (2.18)
SF = max + 0,040 max = 1,041 0%, (2.19)

IBYXT

Ha choenuanusupoOBaHHBIX CYJAaxX s MEePeBO3KHM HaBaJOUHBIX
rpy3oB moananyOmbe MyCTOTH K GopraM OT TPY30BBIX JIIOKOB OT-
cyterByior. Haubosibuike NyCTOTHI, KOTOPEIMH yCJIOBHO MOXKHO Tpe-
HeGpeub, HMEITCH 33 MONEPeYHBIMH KOMHHTCaMHU naoKoB. g 3THX

72

-

P

T

SF6ank & Pmax. v (2.20)

) Takum oépasoM,uxapaKTepncha SF nns caywas sarpysku
H};A}ggifrx HOMeIleHHH )TOJIbKO MOJNHOCTBIO (XOTS 6Bl H HE BCEX H3
MXC Ha CyIHE) HMeeT ONpeseJ i e
€HHBIH (Hu3W %
H MOXeT OBbITb ONpefeseHa. Yrsmieckmh chica
) 3anaua ycraHoBieHus SF sakmiouaercss B ToM, 4To6Bl  jocTa-
Bquo TOUHO HA3HAUHTh €ro BENHYHHY 1O TOTPY3KH M, OCHOBBHI
o , i
asch HI?I He#, OCYIECTBUTL 3a[yMaHHYIO DPaHee CXeMy pa3MelleHHs
rpysa. Ilpn 3TOM H3BECTHOH MOXKET ObITh TOJBKO BEJIHUHHA |im
axe

@ 1(?7)6pa§HMCﬂ elle pas K DacCMOTPEHHIO OOIero  BHIpaXKeHHS
KO:I‘O . JTO BbIpaXKE€HHE B 3HaMeHaTeJe COAEPXKHUT BEJHUHHY M.
Sanagaﬂ O'II/IIpelleJIﬂeT'CH P 3aJaHHOM JefBeliTe cyaHa Benuqunof;
rosop:Btyc HbBIMH cJ0Bam¥, BeanyuHa SF Moxer 6wiTh, cTporo
, VCTaHOBJIEHA TOJIBKO MJISi peiic. i
rosop: LU pedca olpefeseHHON MpOTSKeH-
Bon’é‘sggmogﬁggigm, NOABOMASE HTOr TEOPETHUYECKOMY pacCMOTPEHHIO
MHBIX IIOTPY30YHBIX XapaKTepHC

CTHKaX 3€PHOBOTO

rgg;ae, HeOOXOAUMO OTMETHTb, 4TO OOBEMHOH XapaKTepECTHKOﬁ
Ea L EHHS 2TOI‘O rpysa Ha cynaHe siBisercs SF. Dta xapakrepucru-
Ka ggnmﬂa BITh YCTAHOBJIGHA C YYEeTOM HACHITHOH Macchl JaHHOTO
n% (HachIMHOrO Beca), KOHCTPYKTHBHBIX OCOGEHHOCTElHl CyaHa,
rop gnonaraemoro nJIaHa 3arpysKH (cuacTuuHbIM HIIH Ge3 '-IaCTI/I'{HO:
3aMOJIHEHHs TIOMELIEHHH1), H NaJbHOCTH NPeACTOsIIEeH NepPeBO3KH

B cBsisu cO CKasaHHBIM BHIIE TDPEACTaBJ]sSET HHTepeC 3a
GexXHbIif ONBIT B HAa3HAYEHHH BEJHUYHHBI CTOYIX (akropa. B KaEZ:
ne SF ucnonbsyercs B KauecTBe 0GbeMHOM norpyao»qnbﬁ Xapak-
TEPUCTHKH 3epHOBoro rpysa. Ilo pasbscHeHWSIM KaHamZcKHX cng
:g::ggﬁé 3Ta XapaKTEePUCTHKA SBJSETCS BECbMa YCJIOBHOM au:(;

O ’
snaenie J0 OKOHYAaHHS MNOTrPY3KH HAHHOTO CYAHAa — NPHOJIH3H-

ITpu ycranosienuu Beswuunn SF B KauecTBe mcxommoro np:
HUMaeTcs 3HAUeHHe, IOJyYaeMOe B peay/bTaTe 3amoJHEHHs gu-
HBIM 3€DHOBHIM TI'PYy30M TPIOMOB CIIE€IHAJH3HPOBAHHBIX cyLLOBAJ:{;;
NEepPeBO3KH HaBaJOYHBIX TPY30B AenBeHTOM He Gosee 25 ThIC n'rl
HMeIoWuX GOPTOBHe MOAMANyGHble IHCTEPHbI ¢ HAKJIOHHBIMH BHYT-
pennnMu crenkamu. Onpenesienne JesaeTcst AJsi Caydas, KOrga g’T-
IHCTEPHBI He 3aMOJHSIOTCS 3€PHOM. C ’

3Ha-§e%H TaKOM IIOfIXOJle K OIIpelesIEHHIO HEKOTOPOro  6Aa3HCHOro
sHaes Hsl 10 3arpyske CHeLHaJIH3HPOBAHHOTO cyaHa SFeanx mue-
eTCsl HCKaxawllee BJMSHHE NOANATYOGHBIX MyCTOT y GOPTOB.

B i ’
B YCJIOBHBIU 006beM 3€pHa BXOJST TOJbKO BO3MOXKHBIE NYCTOTHI

! Tlpu GoJbliem nenBed
IBeH aBJI .
3HTH SHATEHNS, / .»Te‘ JlaB/IeHHe 3epHa B TViyOOKHX TPIOMax MOKeT HCKa-
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KopMOBoﬁ ¥ HOCOBOH mepeGOPOK Kaxnoro TpioMa. Breie OblIO 3
nokasaHo, YT0 SFeanx ™ pmax.

Ipu peuncienun 3Hauenns SF s Hecrenualu3ipOBAHHEIX
CyIOB B KaHaJCKOH NMPAaKTHKE CUMTAETCHA, UTO HAJIHUME Kamnilg
namnyoel H coomemmyxoum/x MyCTOT MOJ Hefl AacT mpupalleH
SF na seauuuny 1 ky6. QyT/mi. T. . . v

VuuTHIBasi 9TO, B COOTBETCTBHM C KaHaJICKOH NPAaKTHKOU IJId
SF MoXHO HamucaTh CHAeAyollee BHpaxeHue:

SF = SFgyup + 1 (2.21)

rie n — uhcao nany6 (uMmeomee B (HopMyse pPasMepHOCTb Ky6. ¢yT/anL T),
WK C yU9eTOM CKa3aHHOTI'o BHIIIE

SF = ppax+ - (2.22)

Ilo pasbsCHEHHIO KaHAJCKHX CIeIHaJHCTOB, HCXOJHOE 32;1:%
uue SF, T. e. 3naueHue SFeanx, HE MOXKET OBITL  OIpene p
GOJIBIIONH TOYHOCTBIO. DTO OOBACHAETCS TeM, YTO NapTHH, 0CO eﬂr{x:
HO TpH GOJBIIMX OTMPaBKaX, XapaKTEePH3YIOTCH pasﬁmﬂon Kx;pyn
HOCTBIO 3epeH, 3aCOPEHHOCTHIO ¥ BJIAXKHOCTBIO Ipysa. orpy3e HgM-
HOTO CyJHA YacTO BENETCs Y HEeCKOJbKHX SJ}eBaT(I)_II)OB c 3 Ie)lrem,
[0Jy4aeMbiM OT Pa3HBIX TPY300TIPABHUTEJNEH. 03TOMY eHT
¢dupmbl, obCIyKHUBaOLLeH CyAHO, He pacrnoJaraer TOUHBIMH [
HBIME 06 06beMHOH TOTPY30YHOHM XapaKTePHUCTHKE 3€pHA.

W3 H3J0¥EHHOro CTAHOBMTCS OUEBHIHBHIM, YTO, €CJHH CYyIOBJja-
fejel KejaeT paspaboraTh NJaH 3arpysku CyAHa TOJBKO c
[OJIHOCTHIO 3arpy:KEHHBIMH ITIOMEIIEHHSIMH M TeM CcaMbiM IOy
yuTb HaunGOJBIIYIO SKOHOMHIO, OH JOJIKEH pachojaraTb NpaKTH-
gecKn abCcoJIOTHo TOUHBIM 3HaueHnem SF. B mporuBHOM %nytlx(e:
HeT rapaHTHH, 4TO CYAHO 6ymer yn6o HEIOTpYMKEHHBIM, Jch;an_
KYl0-TO 4acTh rpy3a TNPHAETCS NOMECTHTb B HE Ipeiias aap-
wHiicss paHee K 3arpy3kKe OTCEK, KOTOPbIH MOMKET oxasarbcs{HBaTb
THUHO 3aTOJHEHHHIM, B 2TOM cilyuae HeoGXOIMMO YCTaHaBJ T
ycrpolictBa JJIsi TIPeJIOTBPALIEHHS CMEIIEHHs 3epHA HJH yxeﬂuﬁ
JIIeHUs] €F0 BPENHOTO BJHSHHS, a 3TO TPHHECET COOTBETCTBYIOIL

i yiiepo. v
SKO%%ﬁiqegggg 3;[Igmgmerme 3aBeIOMO OCTAercsi YaCTHYHO 3arpy-
JEHHBIM, BONIPOC o TOYHOCTH 3Hauewus SF He cTouT TaK OCTDOH.
Ho Tak xak HauboJsiee pacnpoOCTpPaHEHHHIM M JEHIeBHIM c'ranonmlcﬂ_
CTPOTIIEHT-METOJ, HEO6XOAMMO YUHTHIBATH orpannqeﬂém, Hal;(JITz:;ll4 -
BaeMble ero ycrpoiicrBoM. Haubonee xecTKMMH OHH OYAYT
jeKax, TJie HaCTHJ He MOXET YyCTaHABJAMBATBCA HHXKe K%?I%%fgﬁ%
959, ux BHICOTH H Bhlte 60% HX BHICOTEHL ,[Lna%a's;on6 ani
cocraBasier 35% BHICOTH HJIH, NPHOJIMMKEHHO, 359% ob6wema
neka. O6beM CpelHero TBHHIEKa, Tre npnmenaeTCHHc'rpogmg;g-_
Merton, cocraBiser okojo 10% rpysosmecTnMocTH. VIHEIM cio-
paMu, JOTMYCTHMBHIH AWaNasoH KoJeOaHHW# Npu Y‘CTaHOBKesga(i—
MOKeT COCTaBHTb 3,5%, a TOUHOCTL 3afaHHs BCIHIWHE! HE

Gosee MOJIOBHHEL, T. €. OKoao 1,8%. B paGore mamero daora ¢
HHOCTDAHHBIMH I'DY30OTIPABHTENSIMH 3Ta TOYHOCTb o6ecleuyuBaercs
najieko He Bcerga. IlpexBapurenbHo coobuieHHOe 3HauenHe  SF
MOAYAC CYLIECTBEHHO OTJIMYAJIOCh OT (DaKTHYECKH MOJyYeHHBIX.

IoxBons urornm paccMorpenus Bompoca 06 0GHEMHBIX TIOTPYy304-
HBIX XapakKTePHCTHKax 3€pHOBOrO TIpy3a, MOXKHO NpPHHTH K cJe-
JYIOIIUM BHIBOJAM. :

B kauectBe 06beMHON NOrpy30uHON XapaKTepUCTHKH 3epHa
MOryT OBITb HCIIOJIb30BaHBl JIBe BEJHUMHBI, a HMEHHO: Umax H
SF. Ilepsas sBisieTcss 0GbEMHON XapaKTepHCTHKOL rpysa B pas-
Mepe TPOOH, BTOpas — B o6beMe CYNOBHX IOMeIeHHE. OueBu-
HO, YTO AJISI Iepecyera KPEHANINX MOMEHTOB C HX BEJHYMH B 06b-
EMHOH  pasMepHOCTH 6Osiee NPABHIBHO HCIONL30BATH BENTHUHHY
Wmax. :

Benwuuna SF sBasierca Hambosee npaBuiabHOMN 06beMHON Xa-
PaKTePUCTHKO! 3€PHOBOTrO rpysa IJs PasMeLIEHHS ero Ha Cy.aHe.
Ilpn npumeHeHHH Xe ee B pacueTax KpeHSIIUX MOMEHTOB JIOJI3KHBI
MOJIyYaThCsl BeJNHYHHEI, YMEHbIIeHHHe Ha 2—4% no cpaBHeHHIO ¢
BEJIMYUHON Umax.

B KoHBeHINH mNpenycMaTpHBaeTCsi HCNOJb30BAaHHE BO  BCex
CIydasix TOJBKO ONHOH OOBEMHOH XapakTepuCTHKH. O3HaKoMJle-
HHEe C NMPAKTHKOH CTPaH, M3 MOPTOB KOTOPHIX HAIIH Cy4A BHBO3ST
3€PHO W C aAMHHHCTpallHeH KOTODBHIX JOJIXKHB COLJIACOBBIBATBCS
BOINPOCH 6€30MacCHOCTH, INOKAa3HBAeT, YTO B KayecTBe OGBEMHON
XapaKTePUCTHKH 3€DHOBOTO Ipy3a TaM HCHOJb3YEeTCS TOJNbKO Be-
nmnunHa SF. MiMeHHO oHa coo6uiaeTcst KalmHTaHy COBETCKOTO CyJlHa,
H, €000pasysicb ¢ HeH, OH MOJXKEH COCTABUTDH CPY30BOH  1mJawl,
NpenDbsBNAEMbli  Ha OfOGpeHHe aIMHHHCTDAUMH MHOPTAa  IIO-
FPY3KH.

Taxum o6pasoM, ¢ TOYKH 3peHHs 9KCIIyaTaluu MOPCKOTI'0
TPAHCTIIOPTa, O6JeryeHnss ero paGoThl ¢ 3apyGeXHLIMUM MapTHEPaMHU
IiesecoobpasHee NMPHHATh OAMHAKOBOE C HHMH TOJKOBAHHE 0GBHEM-
HOH TOIPY30YHOH XapaKTEePHCTHKH 3E€DHOBOTO TPy3a, B KauecTBe
Koropoii ucnosnb3oBate SF. ITo ee 3HaueHmio Moxer GuITh Hafime-
HO 3HAYeHHe WUmax HJISI PacueTa KPeHSIIHX MOMEHTOB. IIpu Takom
nojpxole 3HAaYEHHE Pmax MOXKET OLIThb 3aMEHEHO CYAOBOH aJIMHHMCT-
pallHeii HeNocpeACTBEHHO Nepel NOrPY3KOH, IJs 4Yero Hauo He-
N0Jb30BaTh TAaPHPOBAHHYIO MEPHYIO eMKOCTb H BeECH.

[pysoornpaBuTens [HOMkKeH 60Jee TOYHO COOGIIATL 3HAUEHHE
SF, a uMenno: ¢ Tounocts0 mo 1,5% — mpu sarpyske CyIHA cC
OCTaBJIeHHEM OJHOrO0 HJIH HECKOQJBbKHMX YaCTHUHO 3aMOJHEHHBIX OT-
CEKOB H NPAKTHYECKH abCONIOTHO TOYHO — IpH IJIAHE 3arPy3KH
nomelleHH# noHOCTbIO. OCOGEHHO 3TO BaXHO B Cayuae NMpHMeHe-
HEg OBM 11 pacueToB NJIaHOB 3arpy3KH Ha BBIYMCJAHTENbHOM
uentpe B CCCP na ocHoBaHWM uEHGMOpMAIMM KanuraHa CYIHA M3
HHOCTpaHHoro nopra. Jlis oGecrneueHHss HeHCTBEHHOCTH TaKOTO Me-
TOLa HEO6XOAMMO, 4TOGH TIPY300TIPABHTENb COOGIAJ CYIHY de-
pes arenta AoctosepHOe sHaueHne SF u wmec Bcio otBercTBeHHOCTDH
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3a IOCJEACTBUS, KOTOpbie MOTyT ObiThb B pe3yJbrare €e omu60y-
HocTH. DTO O3HAuaeT, 4yTO B CJaydae, ecly IpPH TOCTaHOBKe CyAHa
NOJ MOrpYy3Ky BBHISSCHHTCS OTJIMYHE 3HAYEHHss OT TOro, ~ KOTOpOE
6BUI0 paHee yxe COOOIIEHO ‘Ha BHIUMCJUTENbHBIH LEHTP U IJS KO-
TOPOTO yKe COCTaBJeH TPY30BOH INIaH, M aJAMHHHCTpallHui 10pTa
norpebyer pa3paboTKu HOBOrO IJaHa 3arpyskH, TO T'pPy300TIp aBH-
Teb NOJIKEH BO3MECTHTb BCE H3JIEPXKKH, CBA3aHHbBIE C 0CTaHOBKOH
NOrpy3KH B OXKHAAHWH TOJYYEHHs HOBOrO IIaHA 3arpysk, c
BO3MOXKHEIMH TIepelIBAPTOBKAMH H TIEDEMEleHHAMH CyAHa B TOp-
Ty, HanpHMep BPEMEHHBIM BHIBOLOM Ha pein.

4.2. KOHTPOJIb MOAMANYBHLIX NYCTOT
W NYTU YMEHBLIEHMS UX BEJIUYMHDI

O6ecneueHne 6e30MacCHOCTH TPH MNEpeBO3Ke 3epHa, Kak OblIo
[I0Ka3aHo Bhillle, OCHOBAHO MpeXJe BCEro Ha NPeANoJIOXKEeHHH, YTO
B KaX[OM Jaxe IMOJHOCTbIO 3arpyXeHHOM TOMEIICHHH HMeeTcs
noanany6Has myctora. BennudHa 3TOH NMyCTOTHl HOPMHPYETCH, CO-
OTBETCTBEHHO HOPMHpYETCsl NpeLIOoJaraeMbii KpeHsUui MOMEHT,
2 BMecTe ¢ HHM M OCTONYMBOCTb cyiHa. Bo Bceii 3TO# cxeme HOp-
MHpPOBaHHsl, KaK N0Ka3aja OTeYeCTBEHHas NMPAKTHKA, HMEETCs OAHH
CYIIECTBEHHBIH HEeAOCTATOK: BeJHUHHA 06pa30BaBIINXCA  MOCHe
NOrpy3KH MOANAJYOHBIX TMyCTOT He MOJAAAETCH KOHTPOJIO B npo-
Hecce 3arPy3KH H 1OCJe €e OKOHYaHHA.

KOMHHEICH JIIOKOB, MOANanyGHbIi Habop, Goablias MPOTAKeEH-
HOCTb TOANANyOHBIX YYacTKOB BHe INPOCBETOB JIOKOB — BCE 3TO
YCOXKHSAET BHIMOJNHEHHE TPeGOBaHHS KoHBeHIMH O MaKCHMaJbHOM
3aMOJIHeHHy MNYCTOT. BhimosnHeHHe TPeGOBaHHS YCJOXKHSETCH H B
CBSI3W C MexaHu3auueil TprOMHEIX paGoT. JloporocTosimias pyuHas
. IITHBKa B HacTosilllee BpeMs NPaKTHUECKH He NpHMEHSeTCs. Ee 3a-
MEHSIIOT CliellHajbHble IITHBYIOIUIHE MalIHHB, 3a6paceiBaoliye
3epHO CTpyell B moAmanyGHble MPOCTPAHCTBA M3 NPOCBETa rpy3o-
BOro Jioka. JlaJpHOCTb OpOcaHHs B TaKHX MalUHHaX [OCTHraeT
129—15 M. Ona BmOJiHE AOCTaTOYHa AJsi noOpachiBaHMS 3epHa K
60OpTaM M MONEPeYyHHIM MNepe6opkaM, OJHAKO HEBO3MOXKHOCTbL 3a-
GpachiBaHusl 3epHa CTpPyedl K KOMHHICaM JIIOKOB CO CTODOHbI 6op-
TOB W NOTIEPEUHBIX MepeGOPOK NMpefonpeesieT BO3HHKHOBEHHE MyC-
TOT, AOCTHTAIOLINX MAKCHMyMa BOKPYr KOMMHrca JIOKa.

B uensix moOBbNIIeHHsT 6e30MaCHOCTH MOpemnaBaHus 11e1ec0006-
pa3HO BECTH KOHTPOJb 32 OCTABIIMMHCS noananyOHBIMH TYCTOTa-
MH. B HEKOTODHIX Clyd4asXx TaKOH KOHTPOJb OCYIIECTBJSETCS cre-
HHAJbHBIME cJYXK6aMH B MOPTY norpysku. Tak, B HEKOTOPHIX NOD-
rax Bocroutoro moGepexbs CHIA nopmanyGHble MycTOTHl KOHTPO-
JHPYIOTCSl ClENHaIbHBIMA GpHrajaMu HauuonassHOro rpysoBoOro
610p0, BHITOJHSIONMHKME TPH HEOGXOAHMOCTH DYUHYIO JOIIITHBKY.
"Haub6oJiee HafeXHHIM B HacTosllee BPEMS CJEAyeT NPH3HATH Me-

TOA KOHTPOJs MOAMAJYOHBIX NyCTOT aAMHHHACTpaumueH Ccyana..
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feucc. 2.8. I/Iameﬁﬂeuue NOANANYGHEIX IyCTOT (cM)
KaHaACKOH miueHHLel (B UYHCIAHTeNle — Be
TPY3KH B nopty MoHpeasb, B 3HaMeHaTeje — e

@ — TBHHAeK Ne 1; 6 — Tpiom Ne 2;

Ha Temyoxone «Bsspma» B peii-
JIHYHHBI, 3aMepeHHble MOocJe Io-
pea pasrpyskod B nopry Ogecca):
8 — TpioM Ne 3; 2 — TBHHAeK Ne 5

BLICBE

By cof:):::;:;icz nany6ax. Cxema pasameuienus OTBEPCTHH JOJIK-

Horo nagenn HpPIcaque'r‘oxM KOHKDETHBIX OCOGeHHOCTeH mnoAanany6-

hore KOHTp‘OJI’b P OM Halo YYHTBIBATH, 4TO HaubGOJee TIIATENb-

B Hosmmyy qag AOCJ/KCH BECTHCh MO yIjaM TPY30BBIX MOMe-

Som aneoTOMY pTOTa PacCroJIOXEeHHSI OTBEPCTHH TaM HOJIXKHA
€H. FasMelleHHe 3aMepHEIX OTBEDCTHH B BEpXHEH

nasny: '
y6e HOMKHO GHITH COrIAacOBAaHO ¢ Perucrpom CCCP. Ecau

OTBEPCTH 7
DCTHs BBICBEDJIEHBI B BepXHeii najybe, TO OHH JOJKHB HMETh

Ha
cxggsﬁypI;s:ingggqlga“TgCﬂ 6poasoBbmn GosTaMH ¢ MeraJsJHye-
S A TBallrIl:l aMmu. uﬂm 3aMepOB MOXKHO HCIOJb30BaTh
Savepary senmemm AeYHOH najybe OTBEpCTHS W BBHIpE3bl
b, Beil Yy TOAManyGHBIX MYCTOT MOXKHO C IIOMOU.le;
et PEBSIHHOIO CTEPXKHS C HAHECEeHHBIMH Ha HEro JeJIeHH-
ITpu nor |
vepe }?HHX oll;gzrslgi %J;enyeT CJIEAHTh 3a TeM, YTOGH 3HAUEHHs 33-
Mk asaman: Bynblx nycTor Obelu Ha 2—39% wMeHbLIe pacuer-
Te'{e’HHe S HycTopale.-n.nax Komperuun. Ipu ycalke 3epHa B
Sormne pefc: - 2T8m yngnnanca, HO He MNPEBBHICAT pacUeTHOH
sanonem, Lc. 2. lnoxasaﬂm PE€3y/IbTAaThl OMHOTO U3 3aMepoB
BHIHO, YT0 HaH6OJIb‘H;II§gTIIBI;I::¥8’I¥bITe;;I e pasuuay, Ma X
o, . ' , JOCTHTaoIlHe 1,10—1,35
P I(:g};q;p %gﬁ:xnrlpysosmx HNOMELeHHH, rae cxasmvsae'rc’n K:xl«f
HanyGse nyemrer OTIEPEYHBIX M NPOLOJNBHBHIX KOMHHICOB. ITox-
DEE ronta S OTH 1 PEHCe, KaK mpaBuJo, Bo3pacTaiu. B Hekoro-
OTME€YECHO yMeHbIUeHHE IJyGHHEI noAnaJsy6Hoi
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fIYCTOTHL, 4TO MOXKHO 06 bICHUTD HEBOJIBIIAM NepechimaHueM 3ep-
Ha B pefice.
[ToapoGHoe oGciefoBaHue Mpolecca IITHBKM rpysa H Beﬂl;l(‘é}l}é
NoANAadyOHBIX NYCTOT OBIIO BBIIOJHEHO aBTOPOM — Ha Teggonm;é_
«Bocrounnlii> (tumna «Bwibopry). 3arpyska cyiHa Kaﬁgncx :no fe-
HULEl BeJach y JeBaTopa nopra BaHkyBep. 3epHO mocTyn ) -
pes 3arpysounmii pykas. Ilocie samonneHus rpysoBoro rIOM(uiI -
HWs TpUMEPHO Ha %/3 TyJa ONyCKanach WITHBOYHAsA MaiuuHa (0
cTpenax).
nonBellnBaJach Ha IPY30BBIX CTP _
lItuBouHas MallMHa HaXOJHJach B IEHTpE rpysoBo%o Txggz
IMeHHs, Bpamlajiac, OGCIHKHBAIONMM ee pabounmM H 3abpac

% qa B enus. Jlaab-
Ja 3epHO CTpyell BO BCe y4acTKH IPY30BOrO NOMELL I )

HOCTh Opocanusi gocrurana 14 m. Crpys Bceria gmenaH;i:vrgl)eaEIJé;
HHe CHH3y BBepX, ueM 00ecneuynBasoCh nqueeésanom;eacmm‘p
NPOCTPAHCTB 3a NPONOJNbHBIME GalKaMi nannyiogo TBnﬁneq-
TMoananyGHble MyCTOTH 3aMepsijii B TPIOMe ° (no,z;mI ey
Hofi mamy6o#). st BEIIOJHEHHWs 3aMePOB HCIOJb30Ba { eeto-
muecs B naaybe orBepcrusi. Kpome HuX, GBUIE BBICBEPJ i 10-
MOJNHATEJNbHblE OTBEPCTHA AuamerpoM 18 Mwm, 4yTo JAano ?x MO
HOCTb TPOKOHTPOJHPOBATH TYCTOTH B UYETHIPEX NONEPeyHb
HESX, 10 38 TOUKAM, MOKa3aHHEIM Ha pHC. 2.9.
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Puc. 2.9. Cxema pasMemeHuss OTBEPCTHH B TBHHAEuUHOH manyGe TemI0Xoxa
) ' , «Bocrounniit» Hag TpioMoM Ne 3
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Puc. 2.10. 3arpyxenusiii sepuoM Tpiom Ne 3 Tennoxona «BocTouHHH» (He 3a-
ChIIaHHAS 3€PHOM TBHHAeYHAas many6a He BHAHAa Ha oTorpadmum)

Hanuune nByx cocennux ceuemmii /I u II1 oODbsICHSETCH TeM,
4To B KOMHHICAX JIIOKOB CYAOB THla «Bri6opr» mmeiorcs creun-
a/bHbIe OTBEPCTHS IJif MOANHUTKM MOANANYGHOrO  NpPOCTPAHCTBA
3epHOM. B mmanun mexny 114-m u 115-m LITTAHTOyTAMH TAKHX OT-
BepcTuii Her. COMOCTaB/IEHHe CEYeHHsi 110 STOH WIMALMHE C CeYeHEH-
€M, T1€ HMEETCS OTBEPCTHE B KOMHHICE JIIOKA, HANPHUMEp IO WINa-
uny Mexay 110-M u 111-M mnanroyramm (ceuenue II), nossosau-
/10 YCT2HOBHTh -3 (EKTHBHOCTh OTBepcTHit. OG6IMi BUA TBHHLEU-
HOTO KOMMHrCa, TBHHAeKAa M TpioMa Ne 3 mokasam na pmc. 2.10.
Ha Hem MOXHO BHAeTH mOAMHTHBaIIHe OTBEPCTHSI B KOMHHICE.
B Mecre orcyrcrBus oTBepcTHS npoxoiauno ceuenue I11.

Pesyanbratsl 3amepos u dopma cBo6oxHOMN IIOBEPXHOCTH 3epHa
nox nanyGoi TBHHAEKa Ne 3 1O UETHIPEM CEUEHHSIM HOKA3aHLI Ha -
cxeme puc. 2.11. Kak BumHO m3 rpadukos puc. 2.11, gannume or-
BepCTHIl B CTEHKe KOMHHrCa Jioka B ceuenun II] oBecreunpaer
yMeHbllleHHe o6beMa NoAnanyGHOH MyCTOTHI npuMepHo Ha 259.
I'Igpeérelxéanne 3€pHa 4epe3 MOJNHTOYHEIE OTBEPCTHS INOKA3aHBl Ha
ne. 2.12,

P B ceuenusix /I u 111, B npenenax mpocsera JII0OKA, TOANa yOHbIe
IIyCTOTHI, KaK INOKa3aJy pPAacyersl, MEHbIIe HOPMATHBHHIX. Ilio-
maxb  HOpAMOYTOJbHHKA ¢  HOPMATHBHON  BBICOTOMN . IyCTOT
hyo=0,505 M mis Tpioma Ne 3 mo HopMam KoHBenuun mpeBbimia-
€T IPHMEPHO BABOE (PAKTHYECKYIO IVIOIAAb MYCTOrO IOpOCTPaHCTBA
32 IPOMOJILHEIM KOMHHICOM, ONpeAENeHHYI0 N0 OPAMHATAM IyCTOT,

lokasanHelx Ha puc. 2.11, Hebnaronpustaas kapTuma o6Hapyxu-
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i Ibl, 3aMepeHHOH B TpIOME
a moanaayO6Ho# MYCTOTHI, BT e
l/I(‘rvia}cunta6 yn\o ppicoTe ¥ IIHPHHE CyJAHA HEe OJfUHA
KOB:
M 1:100; Mg =1:25; nany6a Ha BCeX deprexax uso6paxeHa Ge3 noruGu)
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Puc. 2.11. TlomepeuHbie CedeH
Ne 3 rtemjoxopa «BocTOUHHIK»

Puc. 2.12. Tleperekanne 3epHa B NOAMMTHIBAIOLIHE OTBEPCTHSI KOMHHIrca

Jack B ceueHusix I m IV 3a nonepeuyHBIMH KOMHHICAMH. OueBujHO,
YTO Ipu. pa3paboTKe Mep MO YJAYYINEHHIO MITHBKH ocob6oe BHHMaA-
HHEe NOJIXKHO ObIThb 06paIlleHO Ha 3TH paHOHHL.

AHanu3 NpHBENEHHBIX BHIUE CBeXEHUil [IOKa3BIBAE€T, YTO INOJ-
nanyGHble TMyCTOTH NPH 3arpysKe CYAOB 3€PHOM  YBEJHUYMBAIOTCH
oT 6opTa K NPOAXOJLHOMY KOMHHICY JIOKA, 32 KOTODBIM  HJIH
B6/IM3H KOTOPOrO OHM MOCTHTAIOT MAKCHMAaJIbHbIX pasamepos. Ilo-
STOMy CXEMAaTHYECKH NyCTOe MNPOCTPAHCTBO NOA NadyGoH MOMKHO
[IPEICTABHTL B BHAE TPEYTrOJbHHKA C BEPLIMHOH y 60pTa, B TOUKe
b, kax 310 M306paxeHo Ha puc. 2.13, a.

OueBHAHO, YTO B OTHOWUEGHHH yMeHbLICHHS IJIOIaAu TPEeyroJb-
HHKA abC TIaBHBIMH SIBJSIIOTCS COOTHOILEHHS, ONpeessIoliHe BeJIHU-
unHy yria 8. CooTHouleHHMe BBICOTH KOMMHICA H LWIHPHHLl Haay6nl
OT KOMHHICa 10 60pTa Ha COBPEMEHHHEIX CYXOTDYSHHEIX CY/ax BJIH-
ACT Ha M3MeHEHHe 3HaueHHs yria O B AumamasoHe or 6 no 9°.

3a OCHOBY oOleHKH 3(h(EKTHBHOCTH 3alOJHEHHS noamany6Hoi
NyCTOTHl B TNOTEPEYHOM CeYeHHH NPHMEM HEKOTODPYIO YCJIOBHYIO Be-
JHUHHY Sy, NOKasblBAaIOUIYIO, HAa CKOABLKO IPOLEHTOB YMEHbIIUTCS
IIOMaAb MyCTOTH OT TOTO HJIM HHOTO MEDPOLDPHSATHS.

- Ouenum cHavana spheKTHBHOCTS JOTPY30UHBEIX OTBEPCTHH B
komuHrce moka. OHp 06eCneuHBaOT yMeHbIICHHE MIOMIALH nycTo-
TH abc HA BEJHYMHY INIOWAAM TPEYroJbHHKA acd’; xak 1OKa3bl-
BaeT pacuer, 5T0 yMeHblleHHe cocraBisger 20%. B macrosmiee
BpeMs  pacnpoCTPaHEHHOH MepOi N0 YMEHBLUIEHHIO NOAMAaNyGHbIX
NyCTOT SABJSIETCS YCTPOHCTBO AOCHINHBIX JIOUKOB. O6BIYHO = OHH
YCTPaUBAIOTCH HECKONLKO CMEIIEHHHMH K 6OpTy, ¢ HEHTPOM  Ha
6—734 81




.

‘paccrosimit okoo 0,6 wmmputin

. d ¢ d
) ( ; 5 naay0bl, B paiioHe MpoOCBeTa Jio- ’ g
z f bR 7 : ka. Kak = BugHo wu3 rpaduxos S
. | ] —_— puc. 2.13, aeKTHBHOCTL 04~ b ¢ €
- Kd, DACIONOKEHHOrO B TaKOM pye 914, CxeMa K onpeneneHnio pas-
gl = < MECTe, Majla ¥ COCTaBASIET MemeHHs o WIHpHHe Naldy6H morpy-
%302 4l 16,4%, npuyem TombKO B ceue- 30UHBIX OTBEPCTHH
g v HHH, TJI€ HaXOAUTCH JIOUOK,
¢ Ha puc. 2.13, 6 mokasan rpaguk usaMeHeHHs 3(HEeKTHBHOCTH
5 AOrpy304YHBIX TOYEYHBIX OTBEPCTHH B 3aBHCHMOCTH OT HX pacmoJio-
Sy, % |

KEHHs 110 IIMPHHe NaJyGHI.
HOCTh CYINECTBYIOUIHX OTHOC
KOB NPHUMEPHO BJABOe HHXe,

Kak Bunno us rpadukos, 3¢ deKTHB-
UTEJbHO GOJIBIUMX HOIPY30UHBIX JIOY-
yeM 3((PeKTHBHOCTb TOYEUHOTO Jorpy-
S04HOro orsepctus. I'paduku puc. 2.13 NOKa3bIBAIOT, YTO MpH
YCTPOHCTBe TOYEUHHIX AOTPY30UHBIX OTBEPCTHA C HEHTPOM Ha pac-
CTOAHMHM OT KOMHHrca 0,35 WHPHHEI ManyGH MOMXKeT GHITH noJsyde-
HO yMeHbIUeHHEe IVIOIAAH TONEPEYHOrO CEeueHHS noananybHO# myc-
TOTH Ha 299%. YcTpoicTBo BTOpOro pANa KOrpy30YHBIX OTBEpCTHI
C uesrpamu Ha 0,2 WHPHHHL nany6bHl OT KOMHHrca jaer JOMOJI-
HHTEJbHOE yBeJn4yeHHe 3P(PEKTHBHOCTH MO NIONEePEeYHOMY CEeUYEeHHIO
Ha 9%.

Paccmorpum npomonsHoe ceuenme NOANANYGHOH  HYCTOTHI
(puc. 2.14). BasaB yciaoBHO 3a ee BBICOTY BEJIHYHHY CTaHAAPTHOMN
NOANayGHOR MNYCTOTH Sl AAHHOTO cyaHa hvo, MOXHO ycraHo-
BHTb, YTO yMEHbIIEHHe NYCTOT B 3TOM CEYCHHH Ha 50% 6yner no-
CTHIaThbCs, €CJH JOTPY30UHBIE OTBEPCTHS PacIONAraloTCsi Ha pac-
CTOAHHH 4hvo, w Ha 75% — npu paccrosHum MEXAY OTBEDPCTHSMH
2hvo. OueBHaHO, 4TO 3ano/HeHHe NyCTOT YJYYLIHTCS, €CJHH AOrpy-
SOUHble OTBEPCTHA GYAYT HATH B IIAXMATHOM NODSIKE U HaXOIHTb-
¢l B NIBYX psajaX ¢ Kaxkaoro 60pra, yAajJeHHHX OT NPOJOJbHEIX
KOMHHICOB, KaK YKa3aHO Bhille.,

B obuiux d€pTax peKOMeHIyeMass Ha OCHOBAaHHHU aHajgu3a cxe-
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Ma = pAaCNOJIOXEHHS  JOTPY30UHBIX OTBepPCTHH I0Ka3aHa  Ha
N puc. 2.15. Ha s10it cxeme mo OLHOMY DPAAY OTBEPCTHH NpenycMOT-
' \ PEHO MEXJy MONEPEYHBIMH KOMHHICAMH H IOIEPeYHBIMH nepe6op-
\ kamu. OHH JOMKHB 06ecmeduTs YMEeHbIIeHHe GOJIbIIMX NYCTOT B
3THX pakioHax. CxeMa HoJMXKHA 6HITH CorjacoBaHa ¢ KOHCTPYKIHel
o 07 gz 43 o+ g5 06 07 08 09 4/E

nanyGel KOHKDPETHOTo cyxHna. Jlorpysoumere OTBEPCTHSI 110 TNpenJo-
KeHHOH CXeMe MOXHO paccMaTpHBaTh KAk nepdopanuio nany6u,
NIPUMEHEHHEe KOTOpOd nonyckaercs IIpasuiom 3(C) ra. 6 Kousen-
uun COJIAC.

C yuerom Bospacraiolllei poam NOANaNYyGHBIX NyCTOT B HOp-
MAaTHBHOM OOeCleyeHHH 6e30MacHOCTH B HOBLIe npaBuna ria. 6

OblT BBelleH DA MPeNJIOXKeHHH Io YMEeHbIIEHHIO HX BEJHUHHBI HJHU
OJIHOMY - yCTpanennio. Bosbmioe BmMMaHHe crmenmanmeros ,6BLII0
o6palieHo Ha pasiHYHOTO DOXa HanyBHBIe eMKocTH. Ilpemmosara-
€TCd, UTO TaKasg eMKOCTh, HAXOASICh B HAAYTOM COCTOSHHH HA MO-
BEDXHOCTH 3€pHA, CO3XACT paclop MexAy nany6o#t H cBO60IHOMN

6* . 8

.
IHC. 2.13. BJ’IHﬂHﬂe SCI)Q)eKIHBHOCIH y‘c po Olpyao HBIX OlBe'pc H B -
! ¢ ! T ﬁCIBa g q THH na v
! JWGE Ha yMeHbIIIeHPI'e IIO‘,lUI'aJWGHOﬁ IlyCI‘OIH. )

a4 JHOrpy-
6 — K BJHMSHHS DPAaCMOJIOXKEHH

6uasi mycrora; 6 — rpadm X ! Lorpy-
S0uRe cx%n:_g:n;x:g:aﬂmncg#;:ge nanyéyu yr /B Ha cTeneHb yMeHDbIeHHs IJIOMIafH P
somere ’ HOTO CeueHHs TMOANanyGHOH MycToTH Sy
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Puc. 2.15. CxeMa DEKOMEHJYEMOTO pacmoJIOKeHHst A0TP e 3(C)

bopallHu Haﬂyﬁbl C y‘leTOM
nanyGe mousnera [oopasen rnr.l'eé)qKopHBeHuHH COJIAC]

» - : sepHa. He-
0BEPXHOCTBIO, YCTPAHUT gnn yMeréZL;IIg}q;{ eCHchI)elIII\.ZleMI_?CT% aBppHJIOBbIM.
. IPeJIOZ . H.
' puHOe pelieHHe ObLIO s
CKOﬂbKOJxaraeTCS, 4TO €MKOCTb B CIYIIIEHHOM COCTOSIHHM [

H
A

[IOJHUMAeT 3€pHO, NpUXKMMasd ero K nanyée.

Fnasa 5

UE PELLIEHWA
HOBbIE TEXHOJIOTUHECK | A
MO OBECMEYEHUIO BE3OMACHOCTU MEPEBO3KMU 3EPH

5.1. MEPEKPBIBAIOILME HACTMAbE

| BaHME
BeegeHHoe B HOBOE HOPMHpPOBaHHE 6¢30nace}:1cl>4c;lmseTp‘LeaéoB e
HCKYCCTBEHHO 3aBBILIEHHOTO ycgg{iﬁggmims? R O o
BIX I ] :
aNoJIHEHHBIX T'PY30B a0 mpel.
;atfr}cl)?w ‘3000"601“0 BHHMAHHS MeTOAH 3aKpeleHHs C€BOGOK
BEpXHOCTH B He TOJHOCTBIO 3arp
aoM 6 ror. 6 npenycMannBaeTcami
HO/i TIOBEPXHOCTH 3€PHOM B Meﬂa
THKOBAJICSl IIPH IepeBO3Kax 3€p

8

03MOKHOCTb TPHTPY3KH cBOGOM-

yIKeHHBIX Tomemlennsix. IIpaBu- .

ax. DToT METOJ IIHPOKO TNpakK- |
no crapuM npasunaMm KoHBeH- |

nun COJIAC, Masi BHIMOMHeHus MEILIKOBaHHSI CBOGOJHYI0O MOBepX-
HOCTb 3€pHA H3N/IeXRKAaNo NOKPHITH pasieNuTeNbHO TKaHbIO, Ha-
npuMep Gpe3seHTOM, M Ha 3Tol TKaHH CO31aTh ONOPHYIO pelleTYa-
Tyl0 niarpopmy mo Beefl mioman I'PY30BOr0 TOMeIIeHHUs.

[lnatpopma momxua Grura CO31aBaThCsA M3 AepPeBSIHHBIX MOIe-
PEUHBIX J1aroB, yJIOXKEHHEIX Ha pacCTOSIHHH He Gosee 1,22 M gpyr
OT 1Ipyra, u NPOXOJIBHBIX LOCOK, OTCTOSIIHX APYT OT Apyra He 60-
Jee uem Ha 100 mM. ITosepx N1aTPOPMbl YKIAABIBAIH MEIIKH Ha
BBICOTY He MeHee '/is HamGosbmied wupumm CBOGORHOMN 1foBepXHO-
CTH uiH Ha 1,22 M, cMmoTps mo TOMy, 4T0 Gouabie. B macrosmee
BDEMsI MOXKET NPHMEHSAThCS TaKOH CHOco6 3akpenJyienus. Kosauye-
CTBO P#A/10B MELIKOB He HOPMHPYETCS, TAK KAaK MeIIKy MOTYT HMeTht
Pas/inuHble pasMepnl. Huxe npHBefeHHl BBICOTH YKIaIKH IJIs NpH-
MEHSBIIUXCS B OTEYECTBEHHONH NPAKTHKE  MELIKOB pasmepom
1,00X0,56 M B menamosHeHHOM cocrosiHuH. Mellku yknagbiBasyu
B LIAXMATHOM IOPSIAKE, MELIOK BTOPOTro psia Jexasi Ha CTHIKe
ABYX MEWIKOB NEPBOrO psifia M T. .

Komnuectso psipos Bricora
YKnanKu YKAamKH, M

0,20—0,25
0,38—0,50
0,58—0,72
0,83—0,98
1,20—1,30

T QO

3anonHeHne Memkos S€PHOM M HX 3alIMBKa OGHIYHO IIPOBOAH-
JMCh B TPIOME, KyJa NOAABaIOCh HEOBXOXHMOe KOJIHYECTBO 3epHa
Hachinblo. Bes onepanust memkosanus OTIHYaNach GOJbLIOH Tpy-
AOEMKOCTBIO H NPOAOJIKHTENBHOCTBIO, -

B npakruke npumenenus HOBLIX NPaBHJI NEPEBO3KH 3€PHA 3TO
TEXHOJIOTHYECKOe pelLIeHHe: HCIOJMb3YeTC OYeHb peako.  Bwmecto
MELIKOBaHHSI IIHPOKOE NpHMEHEHHe Ha OTEYECTBOHHBIX CYAaXx IpH
HX TOrpysKe B 3apyGeXKHBIX IOpPTax Haluen MeTOJ, YKpeIJeHHs
CBOGOIHO! TIOBEPXHOCTH ¢ TTOMOIILIO CHNIOMIHOTO OIIATOrO HACTH-
J1a, NPHKPENIIEeMOro K Gopram [IEPEXJICCTHIBAIOILUMY €rp MeTaJl-
JIMYECKHME noJsiocamu (stropping) mun Tpocamu (lashing). B ore-
YeCTBEHHOH TEXHHYECKOH JHTEepaType 5TOT METOH._3aKpenjieHus: Io-
JYUHII HAa3BAaHHE «CTPOMMHHT-MeTOx»>. On NDHMEHSJICS B TPAaKTHKe
Norpysku sepma B noprax Kamame u CIIA g Hayase W cepenHHe
60-x rr. Ha ocuoge TI0NyYeHHOTO OIBITa METOX GBI BKJIOUSH B
1. 6 KonBenuun COJIAC u crax KOHBEHIMOHANbHBIM,

PEIHBIE JIaTH, KOTOpBle MPHOHBAIOT TBOSAAMH K 10CKAM HaCTHJIa.
ITo maram mponyckator kpensiugue HACTHI K GopTaM MeTaslin-
ACCKHE MONOCH i Tpockl. HacThi Moxer it H3TOTOBJIEH W3
ABYX CJIOCB JOCOK TOMWMHON 25 MM, B sToM clyyae JOCKH HHXK-

8
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) B TBHH-
Puc. 2.16. KoHcTpyKuust TepeKpbiBaiollero HacTHMa
T JleKe CyJHa THNa «Bm6opr>ﬂ. s _ rampen
C; -_ .
b; 2 — CTArHBalOWHA TpOC;
r= Pasneﬁﬁfeﬁbﬂ‘ai Tl:(pa:ﬂ()-'lbﬂble HOCKH HacTHAA

HEro C10A KJIajyT momepex cya-
Ha, a BepxHero — sjoxab. Tpe- 2
OoBaHus K KOHCTPYKTHBHEIM
S/IEMEHTAM HACTHJIA, K NOJOCaM,
TPOCAM H CTATHBAIOLMM TPOCH !
TaJpenam collepxKarcs B
pasa. 2 vactu C ra. 6 Kouped-
unn COJIAC. C yuerom stux
TPeGOBaHHA H KOHCTPYKTHBHBIX
0COGEHHOCTEH CYNOB OTeueCTBEH-
HEI@ KOHCTDYKTOPCKHe 610po pas-
pabGaTsiBator TEXHHUIECKYI0 JO- pye, 917 Ionepeunoe cewenne nepe-
KYMEHTALHIO Ha NepeKpHIBalo- KPHBAIOIIEro HacTHJa:

UIHe HAaCTHJBI. Ha puc. 2.16— ! — paspenutenbHas Tkamp; 2 — CTATHBaA-
2.19 noxasank KoHCTpyKTHBHEe MR TPOC 3 — momepewisie marur f o

NPONONLHEE JOCKH HAaCTHNA
SJIEMEHTHI HacCTHJIa, CIIDOEKTH-

Poannoro NBUIIKB nas cynos tuma «BEi6op». Ha puc. 2.20 no-
KasaH BHeWIHHH BHJ IepeKpLIBAIOIIero HAaCTHJIA.

OunennBast sdexTuBHOCTD CTPONNIHHr-MEeTORA, HeJb3S He oc:
TaHOBHTbCA Ha HEKOTODHIX OCHOBaX ero paGote.. K COXaJIEHHIO,
P pas3paGoTKe HOBHIX IpaBHJ nepeBo3kH sepHa B MMKO ge
ObLIO TIPENCTaBJEHO KaKOro-uubo PaCYeTHO-TEOPETHYECKOr0 060C-
HOBAHHSI KOHCTPYKTHBHBIX 0COGEHHOCTEl NEePEKPHITUS H €ro 060-
pyrosamusi. Paccmorpum o6myio CXeMy paboTH NepeKpHIBAIOIIero
HAacTH/a H Ha3HaYeHHEe ero 3JeMeHTOB, IMokpriBatomas 3€PHOBYIO
NOBEPXHOCTL TKAaHb NpeAHA3HAYeHa IS obecneyenus 3€PHOHENPO-
HuuaemMoctd Hacruna. Ilpu Hannumm pepessnmoro Hacrmia OHa He
HECeT HHKakKoH Harpyskd. Harpyska ot napienus 3epHa BOCIpH-
HHMACTCH NEepeBAHHHIM HAaCTHIOM M uYepes NonepeyHble Jaru Ie-

nanyba mbundexa
— —= —

X
=

+

Puc. 2.18. ¥sen coepunenus CTATHBAIOIIErO TPOca H TaJpena:

I — ranpen; 2 — BHHTOBble 3aXKHMBl, 3 — 1IPOJlOJIbHBIE JOCKH HacTHaa;
Jlary

4 — crpom; § —
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Puc. 2.19. Ysen KpemeHus CTsCHBAIIero Tpoca K
Kopnycy cyina (manyGe TBUHJEKA):
| — crpom; 2 — cKOGBl Ha CTeHKe mna#royra; 3 —
cko6a; 4 — pbiM IOBOPOTHBHIH

Puc. 2.20. Buemmnuii Buj NepeKpHBAIOLIEro HAacTHIA

1

pejaercs Ha CTSATHBAOILHE tpocs (cTpombi). Ilociennue sBJIAIOT-
¢l OCHOBHBIM HECYIIHMM 3BE€HOM BCEH KOHCTPYKIHH. '
Hopmasbrasi pa6oTa MepeKphITHS focTHraercs’ B caydae, €ciu
laB/JeHue 3epHa § YyPABHOBELIMBAETCH HATsKEHHEM  TPOCOB T
(puc. 2.21). Pabora mepexkpHITHSA 6yner obecneueHa TOJbKO INpPH
NJIOTHOM NpUJEraHHH HacTWia K TpocaM. IMostomy npasuia Kon-
BEHIMH YKasbiBAlOT Ha HEOOXOXMMOCTH NPHAAHHA cBOGOAHOHN TO-
BEPXHOCTH 3epHA Iepel YKNaAKOM Ha Hee HACTHJIA CJIeTKa BHINYK-
J0f (GOPMBI M [EPHOJAMYECKOrO MOATATMBAHHA TPOCOB TaJpenamu
s JuKBupauuu 3ddexra ycaiku 3€pHa. OpxHako B Ipolecce ne-
PEBO3KH B De3yJbTaTe 3aNOJIHEHHS noAnanyGHBIX MyCTOT IPH yC-
TAaHOBKE NepPEKPHIBAIOLIEr0 HACTHIa B TBHHACKE H IIPH CILIOIIHON
3arpyake TpiOMa H TBHHJEKA MOXKET H3MCHHTHCS ¢dopma HacTuIia,
OH MOXKeT MOJYUYHTb MECTHYIO NPOCaAKYy. Torza HepeKpHIBAIOLIUN
HACTHJ MOXKeT TNpHOOGPEeCTH BOTHYTYIO, a He BHIYKJAYIO (POpPMY.
ATo HEONyCTHMO, TAK KaK IPH OUepeHOM BLIGUPAHUH CJIA0HHbI
CTSITHBAIOIEX TPOCOB IyTeM NOATATHBAHHS TaJIPEINOB IPOU30HAET
paspylIeHHe HACTHJIA. o
Vccinenopane >1oro mpoiecca ObI0 NPOBEACHO aBTOPOM  Ha
ogHOM H3 cyios MMO. [lepexpbBalolLHii HACTHI Obl yCTaHOB-

JeH B TBUHIEKe IIPH COBMECTHOH 3arpyske 3TOrO TBHHJIEGKA H TPIO- :
ma. Ilocae peiica, MPOXONHUBUIErO uYepe3 CEBEPHYIO HACTDH Tuxoro §
oKeaHa, GBUIM OTMEUeHbl 3aMeTHas NMpocajika HacTula B pafioHe
KOMHHICA TBMHJIGUHOrO JIIOKa U yMEHbLIEHHE IYCTOTH NOA TBUH- ‘
neuHoli masny6o# (puc. 2.22). , J
88 . .

i

" TBHHIEKE,

ConocraBnenne peayJabTa-
TOB 3aMepPOB MNpPOCAajJKH Ha-
CTHJa H H3MEHEHHs BEJHYH-
HBl nojnajy6HOf NyCTOTH B
TPIOME I0Ka3aJo, YTO 3epHO
YaCTHYHO IIePEeMEeCTHJIOCh B
noanany6Hoe  HpPOCTPaHCTBO.
B pesyJabrare mpomsoulio oc-
JabseHHe KOHCTDYKUHMH Ha-
ctuna. Bua cpenan BBIBOA O
TOM, 4TO TIPHYHHA TAKOro SB-
JIEHHs] 3aKJI4YaeTcs B OCTaB-
JIEHHH OTKPBITHIM JII0OKa TBHH-
JeuHoi naay6el..  IToatomy
JUIST TIOBBIIIEHHA  3(p(PEeKTHB-
HOCTH IN€PeKpLIBAIOLIer0 Ha-
CTHJIAa, YCTAaHOBJEHHOIO B

Puc. 2.21. O6mas cxema pa6oTm nepe-
KpDHIBAIOLET0 HACTHJAA B TBHHIAEKe CYyIHA
PEKOMEHAYETCA npH coBMecTHOH 3arpyske TpioMa H T);JII/lH-
NDUMEHATb pasjeJIbHYI0 3a- Aeka:

I‘pYSKY TpIOMa H TBHHJIEKA, ! — nepsoHavaJbHbI' yPOBEeHb Ipyaa; 2 —

‘ YpOBeHb rpy3a Hocie IO,
T. €. IocJe 3arpysku Tproma TPIOM H3 TBHHAeKa; 3 — ;g:!:ei{i"ﬂnon:%lgm:

NIPOH3BOHTD IITHBKY H 3a- Tpysa; 4 — JnedopMHPOBaHHBIR HAaCTHJA NOCJIE
KDHIBaThb. TBHHAEYHYIO JIIOKO- oA Ty |
BYIO KPHILIKY.

IlepexkpbiBaoluit HACTHJI ONHCAHHOH KOHCTPYKIHMH HMEET psif
CYLIECTBEHHBIX HEJOCTAaTKOB, INPEXIe BCEro ONHOKPATHOCTDb ,HC-
N0JIb30BAHHSI MAaTePHaJOB, CTOMMOCTb KOTODHIX BO3pacTaer. ycra-

Puc. 2.22. Hlpocen.?uﬂe HacTUa B TBHHAEKe Temjoxona <«BocTounbiii»
nocie peiica Bankysep—Buaagusocrox (1973 r.)




HOBKa HACTHJa TpebyeT 3aTpaTsl PYYHOro TPyZLa, IpudyeM B IIOD-
tax Kanager u CIHIA oma npou3BOAHTCH TOJBKO paGOYHUMHM NOPTa
H CONpsiKEHa C BAJIOTHBIMH DPacXOfaMH 4YacTo Ha OIIaTy He
TOJIbKO paboTHl, HO ¥ JIecOMaTepHaJsoB.

B mame crpane paspaboraHa Gojee TEXHOJOTHYHAsg M YH0O0-
Hasg B JKCIJIyaTaluy KOHCTPYKLHMS HacTHJa B BHJAE  HALYBHOIO
nokpbiBasia. KoHCTpyKIust co3laHa B pesy/braTe HCCJIELOBAHHUH,
puinosHaBnxcss 8 JBBUMY um. I'. M. Heeawckoro mox py-
gopogctBom A. JI. Mockanenko. Meroauka pacuera TakKHX Ha-
AYBHBIX KOHCTPYKLHi H3noxeHa B Kuure B. D. Maryner [25]. .

5.2. BAHQJIUHT

B cooTBeTCTBMH ¢ TEKCTOM HOBBIX NpPaBHJ MNOIYCKAaercs ajb-
TepHATHBHOE pDELIeHHe — NPHMEeHeHHe TaK Ha3hBaeMOro OaHIJIMH-
ra BMeCTo yCTpO#icTBa GaI0fNa M3 MEUIKOBaHHOrO 3epHa HJIH JIpy-
roro mojpxojsumero rpysa. s ycrpoficTBa 6aHIJIMHra B NMPOCBETE
JI0Ka B 3epHe JeJaercss BbleMKa, Takas e, KaK H NPH yCTPOHCTBE
6monna (ray6umoir 1,2—1,8 m). Ha sepro yknagwBaloT 4—5
(B 3aBHCHMOCTH OT pasMepa JIOKa) MeTaJJHYeCKHX WHH (moJoc)
mupuHo# 50 MM u ToJmuHOH 1,5 MM. Ha 3TH JieHTH BAOJb CylHA
ua paccrosiuun 0,2—0,4 M YKJIaJBIBAIOT JOCKH TOJIIHHOH 25 MM.
3areM BHEMKa BHICTHJIAeTCSi TKaHblO, MPOYHOCTb KOTOPOH HocTa-
TOYHa, YTOGLl ee NOJOCKa WIMPHHOH 5 cM BHIAEPKHBasla Harpysky
2,74 kH. KonuuecTBO TKaHM JOJIKHO OBITH JOCTAaTOYHHIM, YTOOBI
MOCJe 3aCHIKH 3epHa B o6beMe Gai0l1a MOXKHO OblJIO 06eCneyuTh
TIEpPEKPHITHE €10 3ePHA CBEPXY.

OnbiT npUMeHeHHs GaHJJIMHra Ha OTEYeCTBEHHBIX CYAax OT-
HOCHTeJbHO MaJ. IlepBas mepeBo3ka ¢ TaKuM 000OpYyLOBaHHEM
GHla BHIIOJNHEHa Ha cygHe UepHOMOpCKOro mapoxopactsa «Meras-
nypr Baiikos» (xanuram A. C. Komapos) B pekabpe 1972 r. wus
aMepukaHnckoro mnopra Xbiocron B Hukonaes. Ilepsasi mepeBoska
‘¢ npumeHeHwem OGamjnuera B JlanbHeBocTOuHOM OacceiiHe Obljia
BHIMOJIHeHA Ha Temyoxole «THkcu» B suBape—despane 1973 r. Ha
3TOM CyJHe OJHOBPEMEHHO OBbUI IpHMeHer cTpommuur-merox. ITe-
PeKpHIBAIIKI HAaCTHA Obl ycTaHOBNeH B TBuHIeKe Ne 5, a GaHX-
JIHHT — B TNPOCBETe JIoKa TpioMa Ne 2. ‘ .

s M3roTOBJeHHs OaHmJMHra Ha Temnoxoie «Meranaypr
BaiikoB» B mepBoM pefice NpPHMeHsNacCh aMeDHKaHCKasi CHHTETHYe-
ckas IUIeHKa, apMHpOBaHHas KampoHoBo# cerkoll. Ha Ttemnoxone

«THKCH» HCIIOJIB30BAJNOCh JKYTOBOE TMOJOTHO. Poap CTAruBao-

LIMX TPOCOB BHIMOJHSAJNH METaJJIHYeCKHe MOJIOCH, MX KOHIUH CBep-
Xy GaHIJIMHra CKPEILIAJIHCh CHeUHaJbHEIMH 3aMKaMH-3aXKHMaMH.
- TpaaHUHOHHBIE BHIHI 3epHOBOro 060OpYAOBaHHA — UIHGMTHHT-
GOpICH ¥ MHTATEJNH B HACTOsILlee BPEMs HCIOMB3YIOT BCe pexe. ITO
obbsicHsieTcs - 6ONBIIONH TPYJAOEMKOCTBIO HX H3TOTOBJIEHHS M BLICO-

koit crommocTbio. KpoMe Toro, psjp HccAelOBaHHH mokasal, 4TO i

i

b -

N

nuTaTeNH, HampHMep, HeXOCTaTOUYHO 3GbdeKTHBHB IJA yMeHbIIe-
HHS NYCTOT Nox nany6amu TBHHAeKOB. ONHAaKO HECMOTpPS Ha 3TO
BefyTcss pabOTh MO YCOBEPLIEHCTBOBAHHIO TAKOTO BHAa 06OPYHO-
BaHHSI. MOXHO OTMETHTh NONBITKH CO3JaHHsI 3JACTHUYHBIX MHTATe-
Jell u WHGTHHr-60pACOB Ha HeKOTOPHX cynax ['IP, skcnepumen-
TaJibHble IIEPEBO3KH C INIpUMEHeHHeM THGKHX MeTaJJIMYeCKHX IH-
Tarenell, paspaboTaHHEX o npeasoxenuio A. JI. MockaneHko.

I'nbxuit nurateap coGHpaeTcs M3 OTHAEJbHHIX CEKIHH, H3ro-
TOBJIEHHBIX M3 JHCTOBOH cTand. CeKIHH COEIMHSIOTCS MEXIy CO-
60fi BCTHK Ha GpPEe3eHTOBHIX IOJOCax C moMompio 60JToB. ['MGkue
nuraresqd 06/ManaioT ONHHM  CYIIECTBEHHBIM  SKCIIYaTalHOHHO-
3KOHOMHYECKHM IPEHMYyIIeCTBOM. Dyayuu OAHaXKAB H3rOTOBJEHH,
OHH MOTYT NIPHMEHSTbCS HEOQHOKpaTHO, 063 pacxXoJ0B BaJIOTH B
MopTax Ha YCTPOHCTBO BPEMEHHOro 0GOPYAOBaHHS.

fnasa 6

OOKYMEHTALUMA MO BE3OMNACHOCTM TMEPEBO3KWM 3EPHA.,
MPAKTUYECKUE PEKOMEHOALMM MO MONb3OBAHUIO
HOPMATMBAMU

6.1. MNAHBl 3ATPY3KM 3EPHOM

3epHOBHIe rpy3bl IPH paspaGoTKe HOPMHUPOBAHHS G€30MaCHOCTH
HX MODCKOH# NepeBO3KH OHIIH NPH3HAHbl HAEHTHYHBIMH IPYr IpY-
Ty 1o XapakrTepy H o0beMy CMelleHHs. JTO HALLIO OTpPa)KeHHe B
ONHCAHHHX BHIlle HOPMATHBHHIX TpeGoBaHusix. [losTtoMy B cHcTeme
HODMHPOBAHHS He NPEAYCMaTPHUBAIOTCS HOKYMEHTHI, OMHCHIBAIOIIHE
ocobble CBONCTBA TOTO WJIH MHOIO 3€PHA M €ro HOPMATHBHBIE Xa-
PaKTepHCTHKH Ge3omacHocTH. Bce TpeGoBaHHS COCPENOTOYEHH B
ocHOBomoJsarawilleM aokymeHte — 1. 6 Kousenmuwu COJIAC, a
anst cynos mox ¢aarom CCCP — B Hauwonanbubix ITpasmiax
nepeBosku 3epHa Perucrpa CCCP. OTanuuTe/NbHBIM NPH3HAKOM
3ePHOBBIX T'DY30B SfIBJSETCS TOJbKO HMX MaccoBasl IIJIOTHOCTb,
ylenbHas MOrpysodyHass Ky6aTypa, MJIH PacCMOTPEHHBIH BhlIE CTO-
YyIAX dakrop. :

Ynenbnas morpysounas Ky6artypa, uaum CTOyAX (aktop, omnpe-
AensieT 3arpysKy CyAHa NaHHBIM 3€PHOM, XapaKTEDPHCTHKH €ro oc-
TOHYHBOCTH M NPOYHOCTH, YCTAaHOBJEHHOrO BPEMEHHOrO 060pynOBa-
HuA. 3arpyska CyfHa, pasMellleHHe Ipysa IO TI'PY30BHIM NOMelle-
HHAM ONHCHIBAIOTCA 0CO00#  (opMOlt CYyHOBOH NOKYMEHTaUHH —
IIJ1aHOM 3arpyskH (KapromiaHoMm). :

B pa6ore mopckoro TpaHCmopra cJjOXKmaach O6LIAs NpaKTHKA
COCTaBJIEHHS] MPENBapHTENbHOTO W HCIOJHHTEJLHOTO TJIAHOB.
[IpenBaputenbHBi NJIaH COCTaBASIETCS CAYXKO6AMH  TOTPY3KH  H
YTBEDKJAeTCsi KamHTaHOM cynna. B mcnomHuTenpHOM miaue orpa-
XKaIOTCA BO3HHKIUME B MPOLECCE 3arpyskH OTKJIOHEHHsI OT Npef-
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' BapUTeNLHOrO IJ1aHA. B OpraHM3alli¥ NepeBO30OK 3ePHA HMEIOTCS
cymlectBeHnble oTanuus. Ilian sarpyskm cocraBisieTcs Npexze
BCEro C LEJbI0 YIOBJETBOPEHHS TPeOGOBAHHSI OCTOHUMBOCTH. DTOT
‘JOKyMEHT B IpPaKTHKE Pa3HBIX CTPaH IMOJrOTaBJIMBAETCS II0-Pas3-
HOMY, B YeM CKa3bIBA€TCs OTJIHUHE CHCTeM HAlMOHAJbHOTO HOPMH-
POBaHHSI H KOHTPOJIS 6e301aCHOCTH. :

6.2. MPAKTMYECKOE MCMOJb3OBAHME AOKYMEHTAUUMU
MO MNEPEBO3KE 3EPHA '

[Ipn MOArOTOBKe CyAHA K IepeBo3Ke 3epHa Heo6Xxoaumo obpa-
[1aTh caMoe NPHUCTaJbHOe BHEMaHHMe Ha AOKYMEHTAIHUIO, npnq6eM
YYHTHIBATH B 3TOM OTHOLICHHH HE TOJIBKO OTEYeCTBEHHBle TPedo-
BaHMA, HO M HAIHMOHAJbHYIO IPAKTHKY CTPaHbl, B MOPTY KOTOPOH

HO.

6YA8TTJI;I€)I§IE}II:IT%%H}"§J¥§BJ1HBa}OTCH B 3HAYHTEJLHOH CTENEeHH DasHBIMH
NOAXOAaMH K TMPaKTHUECKOMY OfecredeHHI0 6e30MacHOCTH Ha oc-
HOBe OJHHMX H TeX XKe TpeGoBanuil ri. 6 KoHBennum B Hgmen
crpaHe. M 3a pybexowm. Ilpakrnueckoe BOIUIONIEHHE 3Tu Tpebosa-
HHUS B Hallefi cTpaHe, rie 0e30macHOCTb NEPEBO3KH 3epHa xaog&allg-
pyercsi uepes kJacCHOHKalHOHHOe obmectBo — Perucrp ol
HaXONST B BHJe (DUKCHPOBAHHEIX THIOBLIX TJIAHOB 3arpy3KH,
ero poja MPOEKTHHX NMPOpPabOTOK CyAHa C TeM HJIM HHBIM rpyson;
3epHa, IpeJHAa3HAYEeHHBIX AJIf HENOCPeJCTBEHHOTO HCIOJIb30BAHH
aJIMHHHCTpalyell CyAHa M NopTa 6e3 IPHBJEYEHHS CIELHATHCTOB-
ciopBeiiepoB. 3apybexHass IpakTHKa CBsidaHa C sxcnnya'racl)uuom;bé-_
MH OpraHH3alHsMH — MOPCKHMH aJMHHHCTpPALHSMH. Ha fo-
CTPOeHa Ha yueTe HM3MEHYMBOCTH XapaKTePHCTHK 3epHa, BO3MO
HOCTefl KOMOMHHDOBAHHON 3arpy3kH (3€pHOM DPa3HBIX COPTOB HJIH
3epHOM M JDYTHM TpY30M), 3arpy3KH B HECKOJIbKHX nopTa>:i CT;
MOPCKHMH ‘nep%xozlaMn - MEeXIY Hnr;,ngfglyp;t:gﬂ 'BO3MOXKHO

i ro obOCnyXHBaHUSI B MOPT [ .
Cmpﬁiﬁi{pg%r%ysxn); HHOCTPAHHOM INIOPTY MOXKeT OKa3aThCs CaM
no ceGe eile He AOCTATOYHBIM OCHOBAHHEM MUISl 3arpy3kKu CyHRHa.
JlonoJHUTEIbHO HEOOGXOAMMO INPEeACTaBUTh (aKTHUECKHH nnag 3a-
rpy3KH H pacyer OCTOHUMBOCTH IO (opMe H Ha (HHPMEHHOM ﬂéag-
ke, ganpumep B CHIA ma églaﬂxe HanunonanbHOro rpy3oBoro T
po, IJisi KOHKPETHBIX YCJOBH{ OTXOAa CyJAHAa U NPHXOJa ero B IOP
Hasl}%?;gmfr'axoﬁ MJaH COCTaBJEeH U IOAIHCAaH KalNHTaHOM CYHHa,
o Bpyuaercst ciopBefiepy. OKOHuaTeJbHOe NPH3HAHHME IJaHA Kak
IOKYMEHTa JUIi 3arpyskW CylHa SEPHOM MpHHHMAETCs CTagIJJPIM
ciopBeiiepomM MecTHOH KoHTOpe HamuonaspHoro rpysosoro 6:10po,
B 30HE KOTOPOrO HAXOAHMTCHA NMOPT NMOTPYSKH.

Iokymenrauusi, Tpebyemass KonBeHmueil, nosmxHa 6bITb,c-oo<:TaB-‘
JieHa TakK, uroObl CynoBasi aJMUHHCTPaLud uMesa TOA PYKOH BCe
cBelleHHsI, HeoOXoAuMBlEe [Ji [OKas3aTenbCTBa ~ aAMHHHUCTPaLUH

liopra morpyskn GesomacHOro cocToOAMHS CYAHA B JIOGBIX cayuasy
Sarpysku u IPH JIOGBIX BO3MOMNHBIX B SKCIVIyaTallHH CyLOBBHIX 3a-
nacax. 9T1a JOKYMEHTAlHs NMPaKTHYECKH He OpPHEHTHDYeTCS] Ha Ha-
JUYHe (UKCHPOBAHHEIX IJIAHOB 3arpy3KH W TpebyeT 0n06peHus
A/\MHHHCTPAllMeH He 3THX NJIAHOB, a MHAOPMALHUH 06 OCTONHUHBO-
CTH CylHa C 3€pHOM, KoTopas OYHeT HCIOJb30BATBCS NIPH pacye-
TaX, BEIMONHACMBIX CyHOBOH aJAMHHHCTPalliell B NMOPTY NOrpy3KH.
@opmbl  pacueToB 1O AOKa3aTeNbCTBY [NOCTATOUYHOCTH OCTOHUMBO-
CTH CyAHa OOBIYHO H3MAIOTCSH HALHOHAJAbHBIMH aJIMUHHCTD AU HAMHU
NIOPTOB MOTPY3KH. '

Kanaga u CIOA 6buim ofHMMH u3 NepBHIX, KTO NPH3HAJ HO-
Bbl€ IIpaBHJla MEPEBO3KH 3epHa B BUAe JKBHBaseHTa—69. Ha oc-
HOBaHHH 3TOro OKBUBAJNEHTA HMH GBUIH H34AHB HALHOHAJbHbIE
npasuia u Gopmb pacueros. Kanamoit u CUIA Grura oTpaboraHna
i pasocnana uyepes MMKO ans osnakomsenus dopma pacuera,
KOTOpYyIO TpeAsiarajlocy BBIIOJHATH AJSI 10KAa3aTeIbCTBA TOTO, UTO
CYAHO yHOBJIETBOpsieT TpeGOBaHHSAM IKBHBaseHTa—69. Dta hop-
Ma Gbla B3ATa 3a OCHOBY NDH PaspaGOTKe AaHANOLHYHBIX JOKY-
MeHTOB ABcTpanny. : '

Wspanneivn 8 Kanage [Ipasunamu nepeBo3KH 3epHa 1969 .
NpAMO TIPEANHCHIBAETCS 3aMOJIHEHHe TaKoH (hOpMBI (Ne 82-0579 Ha
aHrnudckoM s3eike u Ne 82-0581 ma ¢bpaHysckoM) mpu morpyske
B KaHaJICKOM IIOpTY. '

Hns o6Jjeruenus: sanosHeHus GopM u mpoBeleHHs HEOGXOIH-
MBIX DACYETOB B Halleil CTpaHe H3JaHO CHelHatpHOe PyKoBomCT-
Bo [31].

Takum o6pasom, TpeGosanus aJIMHHHCTPAUUH CTPaH—3KCIIOp-
TEPOB 3€DHOBEIX TPY30B O BBIIOJHEHHH NPOBEPOUHBIX PACUETOB ny-
TEM 3aMOJHEHHs CHeUHMaJbHBIX GJAHKOB BHITEKAlOT H3 MOJIONKEHHil
KoHBeHuun u OCHOBaHE Ha HaLHOHAMBHBIX 3aKOHAX.

®opma Hauuonasgbuoro rpysoBoro 6ropo CIIA Bkaouaer nan-
Hble 0 CyiHe (HamMeHOBaHHe, (Jar, MOPT NPHIMCKH, perucTpaiu-
OHHBIH HOMEp), HaHMEHOBaHHe NMOPTA NOTPY3KH, NOPTa BHITPY3KH,
DaccrosHHe - MeX1y HHMH, BpeMs Tmepexoja, CPeNHeCyTOUH b
Pacxon TOMJHBA, MOPT MPOMEXKYTOYHOH GYHKEDOBKH, MaKCHMAlb-
Hble 3HAYCHHS BOJOH3MEIUEHHS JIETOM, B TPONMKAX, 3UMOH 4 co-
OTBETCTBYIOIIHE HM 3HAYEHHS OCANKHU.

Kanuran cBoeit nmognucnio yaocroBepsier: «ITOT AOKYMEHT CBH-
A€TENLCTBYET, YTO DPacyeT, BHINOJHEHHBIHl KAK 371eCh MOKa3aHo,
o0ecrieynBaeT MHHHMAJBHYIO TpeOyeMyl0 MeTaleHTPHYECKYIO BHI-
COTy Ha MPOTSKEHHH BCEro pefica», 3aTeM clelyeT NOMIHCh CIOp-
Beilepa o nmpoBepke pacuera.

3aKanuuBaeTcs mepBasi CTpaHHIA GOpME! IpUMeUaHHEM O TOM,
4TO KONMH pacuerTa OCTOMYHBOCTH H IVIaHA DPasMelleHHs 3epHa
AO/KHbI IPEACTABIATECA HA paccMOTpeHHe clopeitepy Harmmo-
HaJILHOTO TPY30BOTO 6I0PO; KPOME TONO YKA3HBAETCSH, UTO BCe pac-
€Tl NOJUKHDBL BHIONHATECS B <AJMHHHBIX TOHHAX». ITO Tpe6OBaHHe
MOXKeT ObITh M3MEHEHO CIOpPBeHepoM Mo npocs6e KanmutaHa H Jo-
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fytiieno fipousdBofcto pacdetos B METpHiieckiX ToHHaXx. flome-
eHa Ta6aMua, rjie 3aMACHBAIOTCS: Bec (Macca) CyAHA NMOPOXKHEM,
Bec (macca) s3anacoB, 00be€M I'PY30BOro NMOMELIEHHs MO 3€pHY (m2),
paccTosiiie OT OCHOBHOH IIOCKOCTH Jo HEHTpa TSXKeCTH rpysa H
CTAaTHUECKHe MOMeHTH. BHH3y (OpPMHI HalOTCs 3HAYEHHS CyMMap-
HBIX BeCOB M MOMeHTOB. Ha cBo60AHOM OT TaOJHIb I0Je CTpPaHH-
15l YKa3LIBAIOTCSl pa3Mephl THTaTesed, BHA 3epHA M ero yAe/JbHO-
norpysounsiii o6beM. Huxe Ha cTpaHHIe AaeTcs crnoco6 pacuera
NONpaBoOK K METAleHTPHYECKOH BHICOTE Ha BJHsHHE cBOOGOAHBIX IIO-
BEpPXHOCTell 3epHa B NHTaTeNsX (MPH OTCYTCTBHH WHGTHHTOB) M
JKHJKHMX IPY30B B TAHKaX HJIM UHCTEPHAX CylHA.

[ToaroToBKa IJaHa 3aBeplIaeTcsd COCTaBJEHHEM CXEM pasMe-
lleHHsi TpY30B (KapromnaHa) Ha uepTexe C YKasaHHEM TPIOMOB,
TBUH/IEKOB, MAUIMHHOrO OTAJEHHS H BPEMEHHOr0 0060pYyHOBaHUS
(nmararenedt u T. I.).

Pacuerst no ¢opMaM B HHOCTDAHHBIX MOPTax 3HAYHTEIbHO
YIPOWLAKTCS, eClIH CYAHO CHAGMKEeHO BCIOMOraTebHOH JOKyMeH-
tanuedi, moarotosienHoit IIIIKB B cooTBeTCTBUHH C TpeGoBaHHS-
Mu ri1. 6 KonBeHuuu (B YaCTHOCTH, eC/IH Ha CyJAHe HMeETCA HH-
dopMauus O BeJHYHHE DPaCYETHHIX NOANaJYyOHBIX NMYCTOT BO BCeX
IPY30BBIX NMOMEINIEHHAX H HHpopmauus, Heob6XoAuMas 1Js GBICTPO-
O TOCTPOEHHS NMArPaMM CTATHYECKOH OCTOMYMBOCTH IpPH 3ajaH-
HBIX BeJHUYMHAX HAYaJbHOH OCTOHYHBOCTH H BOJIOH3MEIIIEHHS ) .

Heo6xo uMBEle pacyeTsl Ha CyAHE BHIIOJNHSIOTCS OGHIYHO BTODEHIM
[OMOLLHHKOM KamHTaHa NPH NOAXOXE K MOpTy morpysku. IIpeansis-
JeHHe J0Ka3aTeJbCcTBa JOCTAaTOYHOCTH OCTOMYHBOCTH CyAHA  IpH
3arpy3ke 3epHOM SIBJIsieTCsl HEOOXOAMMBIM YC/IOBHEM IJIs TOCTa-
HOBKH CyAHa moj morpyaky. ITosTomy pacyeTsl AOJIKHBI BbIIOJ-
HSTBbCS B pefice, [0 MOAXOAa, <€O00pasysach C JAHHBIMH O IDY3E,
KOTOpHIE COOGIIEHEl I'PY300TIp aBHTE/NEM.

31ech BO3HHKAET CJOXKHOCTb, KOTOPasi NMPOSIBJSETCA TOJIbBKO NDH
NpHMEHEHUH HOBHIX TpaBuat ri. 6 u ceasana ¢ He06X0JUMOCTBIO
3HAHHS JOCTATOUHO TOYHOTO 3HAUEHWS Y/IeJbHOH NMOTPY30UHOH Ky-
Garyps sepra. CocraBieHHe IUVIaHa 3arpysku Ha CyAHe MpH HaJTH-
4HH HeOGXOJMMHIX BCIOMOFaTENbHBIX MAarepHajoB OOBIUHO 3aHH-
maer 3—4 4.

[lo mpuxone CyAHa B NOPT NOTPY3KH MJIaH  NPeABABJIACTCS
NpeACTABHTENSIM MOPCKOH aJAMHHHCTpPALHH. Ecau peficTBUTENBHOE
3HaueHHe VJeNbHOH NOrpy3ouHOH KybaTypsl 3epHa OTIHUAETCS OT
paHee cOOBIEHHOTO, IIaH OKa3HIBAETCs HepealH3yeMbIM H JO/IKEH
GLITh GHICTPO NEPecYHTaH. JTO 3aHHMAer elle HECKOJIbKO HaCoB.

Onbir NOKA3HBAET, UTO IPH HAJIHUHH COOTBETCTBYIOMIEH NOKY-
mentanuu, moxrotosienHoii LITIKB, cocraBienue MIaHOB 3arpys-
KM ¥ BHIMOJHEHHE HEeOOXOAMMBIX pacueToB IO dopme mopra mo-
rpyskn He NPeACTaBJISAIOT GoJIbLION TPYLHOCTH, OHH MOTYT °6bITb
cllesiaHbl WM YTOUHEHH JiaXke B NPHCYTCTBHH NpOBEpAIOUIEM al-
MHHHCTPAIMH MOPTa H CPasy ke C HEH COracoBaHHI. IIpu Takom

| pacueTe ONepaTHBHO MOTYT OMTh YTOWHEHH BCe 3aMedaHHs NpoBe- |

o

pmonmxu H BCE HaMeHEHu$t, BHOCHMbie £
CBEIII_?:ILHMé)H ssggg HIH JaHHBIX O CYHOBHIX 3amacax.
Morarames Heol éoinammx AJisi BHINIOJIHEHHSI TAKHX PacyeTOB BCIIO-
KpEeHSIIHNX MOMeHTOIl;, I?aosﬁl';lf:xc@Zoic;r%xcigl:aeoﬂHﬁ o He MoTyT
‘ ‘ ) ; IIHUKY He M

ﬁglgfg;ﬂ;;ogggsi%oqnmn pacuer. B atom cayuae B 3apy6e>x(x){l;,}17;
D nbsypTCﬂ ycayramu GHpM, BHIIOJHSIOUIMX 32
on YI0 IJIaTy HeOGXOAHMMBle pacyeThl Ha dBM n

TOpble OHM IIOJYYalOT Ha CyXHe. 0 AAHHER,

OueBuano, uTo paspaboTka miaHa zar

B U 7
(B wacmHOCTH, Ha 6opTOBO#) He TOMBKO OCBOGOMHIA Gl nJ1aBcoc-

TaB OT CYETHOH pab
OTBl, HO ¥ INO3BOJIHJIa OB i
Ha
THMaJIbHble BAPHAHTHl 3arpy3KH. T HanGosee on-

pesyibrate ytoutiénui

PY3KH cyjuia Ha 3BM




. Paspaen 3 .
HOPMMUPOBAHME BE3OMACHOCTU MEPEBO3KH
HE3EPHOBbLIX HABAJIOUHbIX MPY30B

Fnasa 7

MHQI'OOBPA3ME 1 OBLLHOCTb
HE3EPHOBbIX HABAJIOYHbIX rry30B

7.1. MHOTOOBPA3HME HE3EPHOBBIX HABAJNOYHBIX rpy3oOB

HABaJOUYHBlE TPY3H, B OTJaH4HE OT 3epHa, OUeHb
pasHooO6pasHEL PasHoo6pasne mnposBisgercd BO pHelIHeM BHIE, B
CBOIICTBAX, B NMOBEJAEHHH NPH MOpCKOii IepeBO3Ke. OHO 3aTpPyAHAET
HopMHpOBaHHe 0e30MacHOCTH TepeBO3KH, HaKIaAbIBACT 3aMeTHBI}
OTIEYaTOK Ha INpHHATbE METOABI HOPMHPOBAHHUsl H CHCTEMY HOD-

MAaTHBHON MOKyMEHTAIMH.
PasnooGpasue He3epHOBBIX
Hoil .Mepe OObsicHsercss pasiH
MOTyT OBITh PaCTHTEJIbHBIMH, MHHEp aJbHbIMH,
yeCKOl NpPOMBILIJIEHHOCTH. B mocjiefHHe TOAH
OpraHu3ailud paccMaTpHBAIH BONPOCH NEPEBO3KH PHI
K HaBajouHBIM OTHOCHTCS M HUyryH B YyIKax.
PasnooGpasue He3epHOBBIX HaBaJOUHbIX TPY30B OOBACHAETCH
pasinyHeM HX IJIOTHOCTH, pasMepoB H (OpMbI HaCTHIL, OJHOPOJA-
HOCTH Tpy3a Mo pasMepam 4acTull, NPHPOAHON BIAXKHOCTH H CKJIOH-
HOCTH K TIOIVIOIIEHHIO BJiark M3 BO3AyXa. Bce ato npeponpeaenser
GonpLION AMANa3oH IJIOTHOCTE! HE3epHOBHIX HaBaJIOYHBIX TPY30B,
HX Aynenbnoﬁ'norpysoquoﬁ kybaryps. Te xe dakropsl 06yCIOBAH-
BalOT pasjuuuMe rpysos IO TaKOil HarJIsIAHON XapaKTepHCTHKE, Kak
yroJi ecTecTBEHHOro oTkoca (puc. 3.1).
B Tta6a. 3.1 npuBeleHB OCHOBHBIC ¢u3uKO-MeXaHHYECKHE Xa-
PaKTePHCTHKH HEKOTOPDIX He3epHOBBIX HABAJOYHBIX TPY30B IO pE- |
3yJbTaTaM uccnenosannii THUVIM®a. ,
Jlas HOpMHpPOBAHHS 6e30MacHOCTH HE3ePHOBBIX ~HABAJOUHBIX |
rpy3os GoJpluoe 3HAYCHHE uMmeer BaaxHocTb, EcTh rpyssl, npeib-
qB/sieMble K NepeBo3Ke B COBEPIICHHO CyXOM COCTOSIHHH H Tepsio-
lHe CBOH TOBapHbe KauecTsa IPH yBJia)HeHHH. JTO, HaNPHUMED, |
IJIMHO3€M, ManHEesHT, WaMoT. Ecrh # BJaxHBE, ocobenHo (uoTa-
LHOHHble pYAHBIE KOHIEHTPATHL 3HaunTe bHAs BJAXHOCTh HEKO-
_ pOpHIX TpYy30B ABMAACTCH pesyJbTaToOM HX n06bluH B OTKPHITHIX Ka- §

96 "

Hesepuosbie

HaBaJOYHBIX TPY30B B 3HAUHTEJDb-
YHLIM HX INPOHCXOXKAEHHEM. T'pyssl
NpOAyKUHEH XHMH-

MeXAyHapoAHbIE
61 HaBaJIOM.
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He. 3.1. Pacnpenenenne mes , g
C. €3€PHOB I
ke, 3 RyGatye e Hes PHOBHIX HaBAJIOYHEIX TI'DY30B MO YIAeJBbHON monpy-

I,
yriia ecTeCTBEHHOrO OTKOca (IO AAaHHEIM HMKO)

Pbepax H CHJABHOrO I
30K HaBAJIOYHBIX TPy
NOTPY3KH M pasrpy
Tana OBO rnopmmae
32 B JOCTAaTOYHO B
HOMY,
PasHoo6pasne nese
HJLTIOCTDHPOBATh pe3

0

gogqagulf;;;:ﬂgg;mﬂmn. Pacuiupenne nepepo-

o 5 mpMerer €M THAPOMeXaHH3HPOBAHHOH

e D3AaR CIHCUHANM3HPOBAHHBIX CYHOB

o OaMOXKH b HAXOKAEHHS HABAJOYHOIO rpy-
CTOSIHHH, OJIMBKOM K ny.nbnooépag-

PHOBBIX HAaBaJIOYHBIX FPY30B MOKHO npo

LT yJabTaTaMH HCCIeA0BaHHUI
posar. HHH, BHIN
PH pa3paboTKe HOPMAaTHBHBHIX ,uoéymemoélaﬂe:: bﬁ(opB

CKYI0 IIepeBO3K
y. B atHx wucene
(DH3HKO-MeXARRICCKIY xa MOBaHHAX BHISBIANIOCH pasJHuHe

MODCKOH nepeBoske. D
JIHJIH YCTAaHOBUTh 0611
KH elHHO#H
rpysa. ’

Ilpu BHm
OJIHEHHH HCCIIE
OYeBH/IHble U NOBaHHHA mpexpe Bcer
CTHIL Bnam}%cim‘ecwe XapaKTePHCTHKH, a HMeHHO? dbukcuposamn
Cepabie Ko.nt?’ H YroJl eCTECTBEHHOI0 OTKOCA - KpymHocry ua-
€laHbl SIBJSIOTC .
XapakTepusyio s Pa3HOBHJHOCTbIO
e Bpess. HenoMLayren oo o P ANHEN copir X DY,
CKOH NPOMBIILIEHH 3YIOTCSl, B OCHOBHOM, Kak Cblpbe, M‘B HacTos-
eNHHEHHS MeMu e B kauecTse mpHMecefl oHE conepar o
cepebpa. B Ba};yléemf;%ﬁlioganma, HHKeJIsI, MHIUI:ﬂKaA ggzjlaoia co-
O AKTHKe , H
7—734 o mp MODCKHX TIEDEBO3OK CepmHIe
i e

HO
HOpMaTHBHC():;b Tpys0B, cosnats 6asy mius paspabor
MOJeIH  He3epHOBOro HaBaJIO'{HOI‘(;




na 3.1

08

Taéau
- ¥, T/M? Yrpo U W, %
Hueose rogs0 | Prsvep ey | =S |
0,69 20
Kaomun mapku B-2-M 0,005 1,10 { 1,70 | 1,40
a0, ‘
TIpOCAHOBCKOE MeCTOpOX- 1
ieE,i’e, CCCI:A)apKM B-3-M 0,005 1,20 | 1,60 | 1,40 | 0,6
Kaonux ot
(CﬁCP) mapkn  K-H-1 0,005 0,90 | 1,70 | 1,30
aonuH | |
(BorayeBckoe MeCTOpOXe- I DO O
e onus) 0,004—0,006 O'fo },10 0.95 | 1,05 | /e
Eamas (CLIA) 0,007—0,009 | &3 | 112 | 0795 | 1,05 | Bfc
Einnose (T e O 0006 8’80 118 | 1,00 | 1,00 | B/c
Lanosen  Orocnanus) | 0,004—0,006 0 | LI | 100 1,60 \be
Eoporme (CCCP) e e (1)’40 310 | 2,40 | 0,42 | 79
]}Si?p%%m;n(ﬂuﬁ koHuen- | Jo 70% wenpme | 1, ,
TpaTen(Kp%BOp%néc(‘;(g; o 1.76 1 3,30 | 2,50 | 0,40 | 8—9
[ smonen Okono 90% wmerb- | 1, ) )
(C%gs;mwu omenTP we 0,005 . ol
2,300, —
Wenesopynupii  omueH-| JL090% 0,10—0,05| 1,50°| 2,90
MecTO-
Tpar (OneHeropecKoe ossloio
poﬁnemo%’blﬁcccggﬂﬂeﬂ’rpm Oxono 80% 0,10—| 1,35 | 2,80 | 2,
P 0,05
o 2,40 | 0,42 | 4—6
Yene30pyaHbil KOHIEH- Bozee 50% 0,10—| 1,40 | 3,10
tpar (KoBLOpCKO® mecto-| 0,05 ol -
w)iﬁnewi}b&ﬁcga% 759% wenbme 0,25 | 1,05 | 1, , , 3
JIOpH ! " |
e -| Menbie 0,1 1,40 | 2,50 | 2,00 3
CepHblfi  KOMUefaH (0 M '
TAIMOHHBIH (P%?c}%%c)xoe I O
Meggp?gh(:c);ﬁl%’tﬂ"‘e'xouuempaT Menbie 0,25 B.2ci6— , , v
(Maparackap) ?%55_ 250 | 2.00 | 0,
c.—| 2,18 | 2,00 | 0,50
Mesnbie 0,25 B. C. , )
MejHblil KOHIEHTPAT 15 )
(PumMnmmHbL) 5139%5- 219|170 | 0,
’ 2,90 | 0,34 | B.
LlupKOHUEBbIA MeCOK Menpbie 0,25 2,70 | 3,00 o
(ABCTPMM)HF’: necok TpeoGaanaer 0,5 | 1,50 1,75 |1, ,
CHJHMKATH o
(Aserparta) - 0,5—1,0 0,76 | 0,94 | 0,80
[IIluxTa yroJpHas (3a , e
nopoxbe, CCCP) 5-2.0 0,79 0.80 | 0, 2
haptan (CCCE) 0’32310 183 | 2,14 | 2,00 | 0,
Megmo-ﬂuxenesblﬁ oxg- 0,5-3,0 , .
o (TanHaxckoe MecTo- -
e 0,78 1,13 | 1, ,
" epujaur (CCCP) ok 970 | 3,00 | 2,80 | 0,36
Cegnuﬁ KOJueZaH pano- Jlo ‘
poit mapiu 0-4 (CCCP)

1podoancenue raba. 3.

M Ipy3: . Y, T/M? h¢
H(a:ec?r‘;;%ﬁ::un%y) : Pasmep uactun, mm 'r'?‘;a" lr"/'r W, %
min ‘ max
Cepuniit konvenan psigo-| Jlo 8 3,00 | 3,50 | 3,20 | 0,32 | o
Bo# Mapku 0-8 (CCCP) 3,0
Marsesut (KHIP) 1—-10 1,76 12,15 (1,90 { 0,52 | —
Llamor (KHIP) 1—10 11,3011,8(1,60]0,62| —
MenHo-nukenesas pyna| 92—7 2,00 | 3,20 | 2,60 | 0,38 | 2,0—
(TanHaxckoe MecTopoxze- 5,0
Hue, CCCP)
Bokcur (I'Bunes) 4-8 B.c.—| 1,59 7,0—
‘ 1,19 18,0
7,5;/?3-— 1,52 11,40 | 0,72
. l s
Bokenr (IOrocaasus) 4—80 1,20 11,80 1 1,50 | 0,66 13,8—-
Cepblii Konuenan psgo- 40—100 2,50 | 3,50 | 3,00 | 0,33 ]| 2,0—
BO#H Mapku 0-300 (CCCP) 2,5
Bokeur (Tpewust) 4—500 2,30 12,50 | 2,40 | 0,42 2,8—
! B. C. — BO3XyIHO-CyX0e COCTORHHE.

KO/lYelaHbl H3BECTHBI KaK MU
Jud, Kananw, Hopseruu, @
Opanuuu u Hcnanuy,

OTequTBEHHbIe CEpHBIe  KOJIYexaHpl NpexbABIAIOTCS K MOp-
CKO# IIEpeBO3Ke B ABYX BHJA

X, 2 UMEHHO: B BHAe (JIOTAaUHOHHBIX
(KC®) u psagosmx (KoP). 11

€pBhIE ABJIAIOTCA NPOAYKTOM obora-
I€HHS H OTJIMYAIOTCS OYeHb MAaJIbiM pasmepom yacTHL (nopsiaka
0,1 mMm), Bropee — ApOGJIeH e PYAH PasJTHYHOrO rpaHyJIOMEeTpH-
JeCKoro cocraBa. Pasmep wacrunm psigoBoro CePHOro KoJyeZaHa B
MHJIJIAMETpax ycJOBHO 0603Hayaer ero Mapky. HMssecTHn caegyro-
L€ MapKH PAAOBHIX CEPHEIX KOJNYELaHOB: 0-4, 0-8, 4-10, 8-80, 0-300.

OcHoBHOI nenbI0 71a60PaTOPHHX HCCJeXOBaHHH GEHLIO ompepne-
JICHHE 3aBHCHMOCTH MEXAY BJIaXKHOCTHIO CEPHEIX KOJYEeNaHOB H
BeJHUHHOH yIJia eCTECTBEHHOTO OTKOCA, a TaKke onpejeJsieHHe BJja-
KHOCTH, COOTBeTCTBYIOLUEH pPasKHKEHHIO. HcnbiTanms NoKasaJj,
UTO CEpHEHIH KOJ4YenaH BCeX Mapok, Kpome Mapku 4-10, ckJoHeH K
Pasxmxenuw. Komvenan mapku 4-10 ne COLEPXHT MEJKHX (pax-
UM M IPH yBJAaKHEHHH XapPAKTePHIYeTCsI HE Da3KUKEHHEM, a BHI-
ZReJleHHeM CBOOOLHOM BJaru [IpH BJIA2KHOCTH OKoJI0 8Y%. Buaxuocts
(%) pasxuxenus Pa3JIHYHBIX MapOK CEPHHIX KOJYeLaHOB yKa3a-
Ha HHXe.

PHTH ¥ BHIBO3ATCS M3 MOPTOB ABCTpa-
HuAauaud, Kunpa, ®ununnus, peunn,

ProrauuoHHbl Cubaiickuit

......... 10,6
PaoTaunonnnii Pespumcku#t . . . . . . . . 10,2
L 6,6
0-8. ... . ... ... 6,5
880............... " 5,2
0-300. . ............ ... 7,9

™
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,d‘ @°

MapKa 0-4 Mapra 0-8 Mapra 4-10 o
46 46 4
42 42
o= f(W)) o= (W)
38 38
o=35° o= 35"
J4
3 4 o= (W)
= £(W) &= (W)
30 . 30 30
0 2 4 W% 0 2 4 W% 0 2 4 W%
a° «° - "
Mapka 8-80 Mapra 0-300 Promayuonrbd
46 ’ 46 46
42 42 S 42
a=£(W) o = F(W) A=f(W)
38 38 38
a=35° o =350 =35
3l 4 34 : 34
W) %G=FW) & W,
30 30 30
0 2 4 W% g 2 PRTAA 0 2 4 W%
Puc. 3.2. BausiuHe BJIaXKHOCTH HA BeJHYHHY YIJla €CTECTBEHHOTO OTKOCa CEPHHIX
KOJIue[|aHOB

Jlnsi yTOUHeHHs XapaKTePHCTHK rpy3a OblH  BHINOJNHEHH 06-
IIKPHBIE HATypHble HccleAoBaHHA. OCHOBHOI 1le/Ibl0 HCCJIeLOBaHHHA
B noprax Obiia IPOBepPKa 3aBHCHMOCTH MEXAY YIJIOM eCTeCTBEH-
HOTO OTKOCA M BJIAXHOCTbIO, NMOJYYEHHHIMH B J1a6opaTopuu (pHC.
3.2). M3 pucyHKa BHAHO, YTO N0 pe3yJbTaram HaTypHHX paGoT
na6opaTopHble  JaHHBIE JOJIKHBL ObITb 3HAUYHTENLHO OTKOPPEKTH-
pOBaHBL :

C mHeJblo HCCJEIOBAHHS H3MEHEHHS! BJIAXKHOCTH rpysa B luTale-
Je Ha TIpUMepe CepHHIX KOJI4eJaHOB aBTOPOM ObIIH NPOBENEHHb pa-
60TH B peiicax, CBeJeHHsi O KOTODHIX NPUBEAEHH B Taba. 3.2.

B mpouecce 3THX HCCAeNOBaHHA oTOHpanu MpoGH rpysa c mo-
BepxHOCTH WTabensi M M3 ero ray6uHs (B mpolecce MOTPYSKH M

pasrpysku). Mecra pacrnoJioxenusi Mect 0or6opa npo6 nokasaHsl Ha
puc. 3.3. Tlo pesyapraTaM HCC/IELOBAHHA GBUIO MOJNYYEHO pacmpene-
JieHVe BJIAaXXHOCTH MO Tyiy6uHe mTabejieli, MokasaHHOe rpaduuecKku

Ha puc. 3.4.

Ta6auna'3.2

Mapxka cepHoro

CyznHo
Yy KOJlyenaHa

IMopT norpysku

BpeMms nposenenus peiica
W MOPT Ha3HavyeHus

«¥Ypunk» | 8-80 ABrycr—ceHTﬂépb '

1ooe T Kepub—CaBona

«laxte> | Proramonnsii C (Uranus)
PeBIHHCKOrO 9686}1:”61313—0!(1‘5!6[)1: I/IBeplwHCK——Maprepa '
MECTOPOXK IeHUs | - (Mranms)
S Anpens — vai 1968 r.

Kepub-—Maprepa
(Mranus) prep

Hs r ]
PaduKoB BuAHO, uTO K KOHLy pefica HHXXHHE CJIOH B ol-

HOM ca

noaepxn};qcarix I)(I)é(aIaIa.m/Icr: CYWECTBEHHO BJlaxHee (puc. 3.4, a), uem

Honepxiio nper:ImPquM DY TIOrpy3Ke BJIaXKHOCTb CEPHBIX KOJIye-

(aon e 1y aJla BJAXXHOCTH pas3KHKeHHS. B IpyroMm ciyyae
- 3.4, 0) BNaXHOCThL HHXKHHX CJIOEB K KOH )

HE3epHOBHIX HaBaJIOYHBIX rpysoB
JIOBHSIMH MOpPCKOH nepeBo3KH.

B cBss
Hccneuosa:lln% 9;1;13 HHTEPECHO paccMoTperhb PE€3YJbTaTHl HATYPHBIX
, €HCHHSI XapaKTEPHCTHK TBHHEHCKOro 60KcHuTa
’

BLIIOJIHEHHEIX aBTOPOM Tp
§ H npoBeneHNH paboT B 3k
HOM peuce Ha remsoxomge «3a0HCK» B 19?4 r SHepHMERTaM,-

Puc, 3.3. Cxema ‘
. 3.3. pacnonoxennss mecr ([— ‘ -
npo6  (aoTauHOHHOrG CEepHOTO Konqen(aﬂa 833 c;T?é)pa
Tennoxoxa «IlaxTer» prowe




1) HuM
M=N2T
Wo W,
10 |
; T 2 3 4 W%

T 2 3 & 5W%

g HOI'0 KoJiueAaaHa 3a
c. 3.4. Vamenenne no rayOuHe uitabess BJIAXHOCTH cep !
5;:&;;3 geﬁca [Wo — BnaXcHOCTb NPH NOTPYSKE; “W=f (H) — BMaXxHOCTb B MO
MeHT OKOHuaHHS pefica]: .
a — wmapka 5-80, wionp—asrycr 1968 r.; 6 — mapka 0-4, ampenb—maft 1969 r.
Jloﬁbrfblﬁ Ha pynnuke [leGese rBUHEHCKHI 60oKCHUT asgon;;ai;
NOPTOM IEPEBO3UTCA HA DACCTOSTHHE OKOJIO 3 KM Ha 11%0 IZJll{ﬂa); °
¢abpuxy, OTKyla TPaHCIOPTEPOM MOAAETCHA HA CKJan. 3 ﬁo axa
¢abpuxu GOKCHT TPYSHTCS B KeJEe3HOJLOPOKHbIE BaroHsl 1 mo e
JIe3HO# mopore NPOTSXKEHHOCTbIO OKOJIO 1%0 KM ggc;%ﬁ!el‘ s
i i yCTaHOBKH. 31€eChb
CKJaJ TOPTOBOH IOrPy30YHOH Y
matp NpAMO Ha CYAHO WJH Ha CKJIaj M yXe OTTyAa [0JlaBaThCA
Ha CYyIHO. - N
Hya PYAHHKe pa3paGaThiBaeTcsl GOKCHTOCOAEPKAILHH lnoaepx:oe
cTHb# caofi. Paspa6oTka BefeTCsl OTKPHTHIM METOIOM, Bnl;;gngn
B BHJEe TpaHIIeH, KOTOPas MOCTOSHHO pacuIHpsiercd H YA AeTe
myteM OGPYyIIHBaHHA 'GOKOBHIX CTEHOK Bs‘pgsawm 3apsiloB,
‘ JIbHBIE IYpP OB ‘
JKEHHBEIX B NIPOOYypEeHHbIE BEpTHKA )
Cxé.(nbﬂbx% IOPOALI NepeMexXaloTcsi ¢ PHIXJIBIMH, rnnﬂucm;?e c);z_
pakrepa. ITo CONepXKaHHIO PBHIXJEIX BKJIIOUEHHH yqaCTKI:{ono o
POXJIEHHs] HEOJIMHAKOBHL. PBIXJbIe MOPOJBI COCTaBJSIOT O 70 20 %)-
obmero o6bema cios. Ha yuactkax, HamedaeMBIX IJd %0_;1330/
KH B JaJbHeiilieM, H0Jsi PHXJbIX IOPOJ OUEHHBACTCHA B b.
Ha oTJe/nbHBIX y4acTKaX PHIXJBle NMOPOABI OTCYTCTBYIOT. I
IMpu no6bive B3PHBAMU NMOPOAA HACTHYHO npeggaglaxf;ccxoamy}o
a3Hyl0 Maccy, 4acTHd .
KOJMCIEPCHYI0 H TbI€06p BaTyio
ONOJIHUTEJILHBIMH  B3D .
nHble TJBIGH paspyumrarrces I :
Ilgslinax yacTp MOPOAH B pe3ysbTare B3PHIBOB oGpaiaercs nﬁc:acx
THUECKH LEeJUKOM B MeJKOJHCIEPCHYIO nHIe06pa3HyIo g{ﬁ m})r_.
K Heii no6aBisercs CKalbHas NblIb OT PaspyLIeHHs CKAJbH t qo-
ponsl. Jlonis CKaJbHOH NHUIH B obmem ob6bemMe MEJTKORHCHED
yacTHI[ HE YCTAHOBJIEHA. » ' B
leoﬁnezxrne 6okcHTa Ha (habpHKe NMPHUBOAHUT K ylae.rmqenmc;I Bul;g_
GeHuaThIX YACTHI, HO JOJIS MEeJKHX M NBIIEBATHIX YaCTHIL H% e
usiercd. Ha OCHOBaHHM BCErO 3TOr0 MOXKHO CUHTaTh, YTO OOKC T |
KOTOPHIl TpPENbABJSAETCS KaK rpys A/f MOPCKOH nepe3031c<(1)4 Js
TBUHeH, MOXET HMeTb JBe MONH(HKAUWH, OTIHUAIOUIHECH COLEDP- |
gacTHll, a HMEHHO: 4
HHeM MeJKUX M TblJIeBaThIX , | | R
}Kac COlepKaHNEM MEJNKONHUCIEPCHEX, B OCHOBHOM TJIMHUCTBHIX, ya ,}
—359%, ofmieli Macchl;
crun B npenenax 30—35% -
c MaJI:HM COlepXKAHHEM MEJIKONHCIEPCHBIX  HaCTHI, meben

YyaTHii,
102

Pesysbrate pacceBos 06pasioB mokasanu, 4To yacTHIH 6oJjiee
10 mm (xo He xpymmee 50 MM) cocTaBisinm B Hux 53,8% o6med
Macchl, a yacTHie MeHee 10 MM — 46,29%.

Ananms cocraBa mapTuit rpy3a, BHIOJHEHHHL IpH TIOTPYy3Ke Ha
TEIVIOXOA «3aJ0HCK», NOKa3aJ, YTO OHH OYeHb CHJIbHO OTJHMYAJHCh
N0 noje MeJKHX YacCTHI, KoTopas KoJebasnacs or 10—15 mo 80Y%.
OTOT aHa/NH3 MOATBEPAHJ BO3MOXKHOCTb HAIHUHS I'BHHEHCKOTO GOK-
CATA B JBYX MOIM(MHKAUUSAX, PE3KO OTJIHYAIOLIHXCA TPaHyJIOMeT-
PHYECKHM COCTAaBOM, B YaCTHOCTH, HOJIEH MEJKHX YaCTHIL.

Ta unu uHas nOMs MeJKHX YacTHI TIpefonpefe/seT H3MEHUH-
BOCTb CBOHCTB GOKCHTa B 3aBHCHMOCTH OT BJIaXHOCTH. ITpHpoxHas
BJIaXKHOCTb CKaJIbHOH yacTH GOKCHTOB pynHuka Je6esme cocTaBis-
er or 4 10 6% (cpenussn4,35%), a BIAXKHOCTb PHIXJIOH YAaCTH — OT -
7 no 14%' (cpenusiz 9,6%). U3 aThx cBemenuit SICHO, YTO ellle B
-Hepa3paboTaHHOM BHJE, IO €ro MOCTYIJIEHHS B MOPT KAaK HABaJOY-
HOTO Trpy3a, GOKCHT MOXKET CYIIECTBEHHO OTJIHYATbCS IO BJIAXKHO-
CTH B 3aBHCHMOCTH OT CTPOEHHS.

Kak 310 cnemyer u3 ofuiei TpaHCIOPTHOH CXeMbl, GOKCHT IO-
cie NOGbYH K ApOG/eHHss Ha (GaGpuKe MOCTYNaeT Ha OTKPHITHIA
CKJaJ H 3aTeM BIJIOTh 1O NOTPY3KH HAa CYJHO HAXOLUTCHA NOXA OT-
KPHITHIM He6OM, IOABeprasich BO3AEHCTBHIO MOXKIS, HMEIOMIEro B
paiione [leGene u mopta KoHakpH pesko BHIpa)KeHHBIH CE30HHBIM
xapakrep. Ilepuon pmoxpme#t mnpuxomurcs Ha HIOHb—CEHTAGPSE.
B paiione Konakpu cpeiHeronoBoe KOJMYeCTBO OCAfKOB COCTABJIS-
er 4036 Mm.

Hasi HyXJ MOPCKOH NEepeBO3KH GBUIO MPH3HAHO nenecoobpas-
HbIM Da3Jle/INTh I'BHHEHCKHI OOKCHT Ha JBe MOAM(HKALHH, a HMEH-
HO: GOKCHT CO 3HAYHTEJBHBIM COJNEPKAHHEM MEJKHX UaCTHIL (60k-
CHT kyacca —10, cogepxkamuii B OCHOBHOM yacTulbl MeHee 10 MM)
H GOKCHT Ksaacca 10, cocTosimuii B OCHOBHOM H3 4acTHL, pa3me-
poMm 6osee 10 MmMm.

Hanuuyne B cocrase reumeiicKoro 6GokcuTa CYIIECTBEHHOH HOJH
MEJIKOAHCIEPCHBIX YaCTHI IPeJONpeesseT H3MEeHUYHBOCTb €ro TPaH-
CTIOPTHBIX CBOWCTB B 3aBHCHMOCTH OT BJIAXXHOCTH. B ycioBHsx cy-
LIEeCTBOBAHHAS B DaiiOHe NOGHIYH M TOPTA NOrPYSKH ABYX Pe3KO BHI-
ACNEHHBIX MOTOAHLIX INEPHOAOB IO KOJIHYECTBY OCAJKOB LEJIECO06-
pasHa paspaboTKa TEXHOJIOTHH NEPeBO3KH B 3aBHCHMOCTH OT cCe-
30Ha. A

Ilpu Majiofi BJIAXKHOCTH, BO3MOXKHON B CyXo# mnepuon, GOKCHT
CTAHOBHTCS OTHOCHTE/IbHO CHIIYYHM MaTepHaJoM, 0cOGEHHO Ta ero
MOIH(HUKALKS, KOTOPAS. OTJIHYATCS MLIe6EeHOUHBIM XapakTepoM H
MaJsibiM COJEpIKaHHEM IVIHHHCTHIX MeJKOJMHCHEePCHBIX 4acTui. B me-
pHOXL NoXJeil MOAH(HUKANUA ¢ GOJBIUIHM COAEPKAHHEM MEJKHX ua-
crii (ocoGedHo ero momu¢ukanus —10) cHIBHO YBJaXHSIeTcs U
npuobperaeT xapakTep IOBHXKHOM Kanieo6pa3Hoil Macchl.

Ha rtemnoxone «3anoHck» B mepBom peifice TpIoMel Ne 3 u 5
ObliM 3arpy:KeHbl NapTHAMH GOKCHTA, OJHA H3 KOTOPHIX Xapakre-
pH30Ba/Tacy CONEPXKAHHEM YACTHI pasMepa MeHee 10 MM B mpege-
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aax 18—20%, B npyro#i — nossi TakHX Ke UaCTHL JOCTHrajna
80—90%. dTo MOATBEPAHJIO BO3MOKHOCThL Pa3feJeHHs IBHHEHCKO-

ro 60KCHTa Ha yKa3aHHBIE BhILe JBe MOAH(DHKALKH, a HMeHHO: 10

u —10.

PesysibTaThl MCCJENOBaHHS HauGosbluell BJIAaroeMKOCTH T'BHHEH-
ckoro GOKCHTa NpPH Pa3JIMYHON KPYNMHOCTH YaCTHI NOKAa3aH, YTO
BJIaroeMKoCTh uacTuil .kKjiacca 10 ompenesisiercss TOJLKO HX CIO-
COGHOCTHIO K BIMTHIBAHHIO BJard (THTPOCKONHYHOCTBIO), KOTOpas
6bi1a paBHa 9,5%. C yMeHblieHWeM pasmepa 4YacTHIl BJIaroeM-
KOCTb BO3DAacCTaer, COCTaBJss Ajis yacTuil or 1 mo 10 MM Benuyn-
Hy 19,5%, a mus Hanbojiee MeJNKHX H NblJIEBAaTHIX YacTHI pasme-
pom menee 1 MM — B 37%. ‘

- PesyabraThl HccJeI0BAHHS BJAr0EMKOCTH MOATBEPKAAIOTCS JNaH-
HBIMH O JefCTBHTENLHON BJIAXKHOCTH TIpy3a B Pa3IHUYHHIX CJOSX
mrabenelt B Tpiomax Ne 3 u 5 rtemnoxoxa «3agoHck». Ciom pes-
KO HEOJHMHAKOBH 110 T'PAHYJOMETPHUECKOMY cocTaBy. B HuXKHIOWO
YacTh TPIOMOB GBII MOTPY3KeH OGOKCHT, KOTOPHIH C YUeTOM CKa3aH-
HOrO Bhillle MOXKeT GHThL OnpeleneH kak moxndukaums +10, a B
BEPXHIOI0 — Gosiee Menkuii 6okcut Moxudukaunn — 10. Coorser-
CTBEHHO HayajibHas BJAAXKHOCTb HHXXHHX CJIOEB He IpeBbIIIasa
9,5—10,0% B TO BpeMs Kak MIJs BEPXHHX CJIO€B OHa JIOCTHraza
12,9—13,2%, uro ZOCTATOYHO COTJIACYeTCs C HAHHBHIMH O HAHO60Jb-
el BJAXKHOCTH € YYeTOM HeOTPaHHUEHHOH MOAMOYKH Ipy3a Ha
cknagax Jle6ene m Komakpn HEMOCPEACTBEHHO INepel MOTPY3KOH.

C TeueHHEM BpeMeHH pefica BJIarocoiepxaHue rpysa B BEPXHHX
CJI0SIX HECKOJBKO CHH3HJIOCH, CTAB MeHbIIe BJIMYMHEL HauGoJbleit
BJIATOEMKOCTH. DTO sIBIEHHE MOXXHO OTHECTH Ha CYeT BJHMSHHA Ka-
ykHM u BHUGpauuu cyina. BiarocolepkaHne HHXKHHX CJIO€B COOTBET-
CTBEHHO BO3POCJIO, NPEBHICHB HAHGOJBIIYIO BJIAroeMKOCTb (Habrio-
JeHHS] BEeJH C HCIONb30BaHHEM WIaXThl C OKHAaMH s orbopa
npo6). D10 o6bACHAETCS TEM, YTO Bjara He Morja CBOGOJHO BHI-
TeKaTb M3 STHX CJOEB, OrpaHMYeHHBX Gopramu H nepeGopKamu
CYZHa.

B nmanbHefileM AMHAMHUECKHe HAarpyskd OBUIM  YMEpPEHHBIMH.
[lepepacnpenenenue BJIaru B ToJIle IiTabesns 3a Bce BpeMs pefica
BuAHO U3 rpadukos puc. 3.5. Kak BuiHO M3 rpaduKa, BJIAXKHOCTb
BEpXHero cJIosi K KOHIy pefica Bospocia ¢ 12 no 16% mpu cpen-
Hell HAauaJbHON BJAXKHOCTH OKoJo 11% 1J1s BEpXHEro cJos.

OueHuBasi MOJYYEHHbIE DPE3YJbTAThl, MOXKHO OTMETHTh 3aMeT-
HBIl TIO'bEM BJIATH B BepXHHe CJoM WTabesns K KOHIY pedca H
VIJIOTHeHWe HHXKHHX CJOeB, YTO CBHJETENbCTBOBAJO O Ha3peBaHHH
CHTYyaIlHH, IPH KOTOPOH OGHLIYHO B rpys3ax THIIAa KOHLEHTPATOB PYA
npoucxoauT paskumenne. OJHAKO paskKUKEHHs OOKCHTA B TOM BH-
Ie, Kak 3To Ha6jioLaeTcsi Ha Ipysax THIa KOHIEHTPATOB, OTMeYe-
HO He OHLTIO.

[TIpoBepka MOJIYUEHHOTro pesysbTara Oblla BHIOJHEHA B MOBTOP-
HoM pefice. Temioxofa «3afoHcK». B tpiome Ne 5 naGmonanach no-
' xoxKasi KapTHHA IOXbeMa BJiard. BiiaxKHOCTL BEPXHHX CJIOEB yBe-
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- (mocne morpysku

Puc. 3.6. Crpykrypa mekoTopsix MEJIKOAHCIEPCHEIX HE3ePHOBEIX

a — HJAbMEHHT (ABCTpasnsi), yBesudeHue B 100 H
. as,
uyeHue B 200 pas; g - H3BECTHSKOBAS MyKa (CCgP).

Puc. 3.5. Usmeneune no ray6HHe mTa-  Hyp M

Gesst BIAaXKHOCTH TBHHEHCKOTO GOKCHTA "

32 BpeMsl pefica TeMIOXOAa «3afOHCK»
(okT0pb—HOA6PL 1974 r.):

1 — yposensn cnoGo.t;aoB TOBEPXHOCTH rpysa
H — H3MeHeHH K-
HOCTH 10 BhICOTe IuTaGeast mocie eor?:::;-
HHA Norpysku 16 oxTaGps; 3 — « H3MeHe- 6
HHE BJIAXHOCTH MO BalCOTe ImTabens In co-
CTOSHUMIO Ha 23 OKTAGPH (pefix Jlac-Ilann.
Maca); 4 — pIMeHeHHe BNAXKHOCTH MO BRI 4
co;e wrabenas MO COCTOSHHIO na KOHerg 21 \ w3
ge %a 5. HOA6pa (cpefHee  sHaweHHe 1o N
po6aMm); 5 — To xe, mo MaKCHMaJIbHEIM 2
3HaYeHHSIM

(f\\

AL

6 & w2 H 6W%

Jolggﬁgailfgb ¢ 10,7 mo 16,9% npu CpelHell HAYaJbHOH BJIAXKHOCTH
Jo (IpH BJIaXKHOCTH MmO cepruukary 9%). ITonsitka wuc-
KyCCTBEHHOrO yBJIa:KHEHHS Tpy3a B TpioMe No 3 He n1aa MONOKH-
’l;JIbeIX pesynbraros. BiuBaBluasicas Boja creKasa BHH3 H BHIXO-
ngaBnHaS MaccuBa rpysa B JibsiJa, YTO, BHAHMO, 0GDBSICHIIOCH TEM,
HHOCTb I'pysa JOCTHrala HauGOJbLIEH BJIAroeMKocTH. Pas.
KHKEHHS BEDXHEro CJIOS He HabJI0LajI0Ch, .

HaBaJIOYHBIX
rpy3oB (doto M. JI. Tonkauesa):

6 — rauHosem (ABcTpasms), yBeJH-

yBe/luYeHHe B ;e — -
sem (IOrocnasusi), yseanuenue B 3000 pas 300 pas; 2 o

N




Muoroo6pa3ne He3epHOBHIX HABAJIOYHEIX I'DY30B MOXKHO IPOHJI-
JIOCTPHPOBATL H HA NMPHMepe HX CTPYKTYpH. O6paTHMCS K MenKo-
JHCTIEPCHEIM T'Py3aM, KOTOPHE IO BHENIHeMy BuAy (HCKJiouast IBeT,
3amax H Apyrde BTOPOCTeNEHHBE IJisi HOPMHPOBAHHS NPH3HAKH)
70 H3BecTHOH cremeHH 6susku. Ha puc. 3.6 mpusefens ¢ororpa-
dun CTPYKTYpH UETHPEX Irpy3oB. M3 pHCYHKa BHIHO, YTO 9aCTHILH
HIbMEHHTA XOPOIIO OKATaHbl, MEXIY HHMH COBEpIIeHHO HeT Gosee
MeJkux uyacTHl. Eie 6ojiee mpaBuibHYI0 (GOPMY HMEIOT YacCTHIUH
aBCTPasHACKOr0 INIHHO3eMa, OJHAKO OHM OKYTAHH - NBUIEBATHIMH,
'MHOTO MEHBUIHMH NO pasMepy uacTHuaMH. UacTHUH H3BECTKOBOH
MYKH HaNOMHHAIOT KPHCTAJJIbl, TOKPHITHE OKODKOBABIIMMHCA MeJ-
KUMH uactHuamu. HakoHen, wacTHIbl - IOTOCAaBCKOrO TJIHHO3eMa
HMeIOT IJIOCKYIO, YeueBHIeo6pasHyo GopMy, MEXKIY YaCTHUAMH HET
MenKuX (hpakuuil, HO CaMH OHM UPE3BLIYAMHO MEJNKH.

UccnenoBanus NMOKa3HBAIOT, YTO OJHOPOAHOCTb YaCTHI[ MO Das-
Mepy, OTCYTCTBHE MeXJy HHMH MeJKHX $pakuuil npefonpenessior
MOBLIIIEHHYIO CHIIYYeCT, rpy3a, MEHbUIYIO CKJIOHHOCTh K YIJIOTHe-
Huo. VI3 ONMCAaHHBIX YETHIPEX I'PY30B TOJbKO H3BECTHAKOBAs MYKa
50 (hEKTHBHO YIJIOTHSETCS.

7.2, BLISBNEHME OBLUHOCTH
HE3EPHOBbBIX HABAJIOYHbBIX rPY30B

Ilns ueselt HOPMHPOBAHHS HEOOXOAHMO YCTAaHOBUTb KaKyIO-TO
(M3UKO-MEXaHHUECKYI0 OOGIMHOCTh HABAJOYHBIX T'PY30B. B cBsisu ¢
3THM O6paTHMCs K TPeGOBaHHSM, KOTODHIM JOJIKHBI yAOBJIETBO-
pATH JI06ble MaTepHalbl, NMPOAYKTHI, uTO6H OHH MOTJIH  MepeBo-
3UThCH KAK HABAJIOUHHI Tpy3. MI3BeCTHO, 4TO TEXHOJIOTMUYECKOH Oc-
HOBOfl TEPEBO3KH HABAJOM SIBJISETCS BO3MOMKHOCTD c6p§cmaannﬂ
rpysa B Tpiom (rpeitdepamu, ¢ TpaHCHOpTEpa NMOTPY30UHOH SCTAKA-
1, n3 GyHKepa) H BHI'PY3KH BEIYEDNHIBAHHEM, peXe BHICACHIBA-
unem (BakyBaTopamu). ITosTomMy MaTepHassl, MPORYKTHI, IpeLHa-
3HaueHHEIE K MODCKOfl NMepeBO3Ke KaK HABANOWHEIH Y3, MOJKHEI
HAXOMUTLCS B ONpENENEHHOM COCTOSIHMHM Nepej NOrPy3KOHM Ha NpH-
yajax MOPTAa W B TOM HJIH WHOM BHJE COXPaHATb 3TO COCTOSIHHE
rocJie MODPCKO} NEPEeBO3KH Nepef BHIrpYy3KOH. DTH COCTOSHHA AOJ-
JKHB 06eCnednBaTh HOPMAJbHYIO PaGOTy rpy303axBATHHIX MPHUCIHO-
co6eHufi NOTPY30UHO-PA3TPY30UHHIX yCTaHOBOK. B camom oGmewm
BHJle COCTOSIHUSI MOXKXHO OXapaKTepH30BaTh KaK PasHOBHAHOCTH IPYH-

oro! cocTosiHHS.
Toogg;i};oo@asnoe cocTosiHMe ¢ (HU3HUIECKON TOUKH 3PEHHS] MOXKHO
paccMaTpUBaTh KaK NPOMEXYTOUHOE MeXIy TBEPABIM H JKHIKHM.
Tlpn Gombmioft BIAXKHOCTH TPYHTOOOpasHOE BEIECTBO CTAaHOBHTCH

NJAACTHYHBIM H, B KOHEUHOM CHUETE, ﬂpHMbIKaeT K BA3KHM THAXKEJbIM |

t Ho me cHNyuero, Xak 3To 4acTO yKaswBaeTcs B pafoTax mo Ge3omacHOCTH :'
" MOPCKOfi NEPEBO3KH HABAJOUHBIX IPY30B. ‘
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xuaxkoctsM. TIpH CyIIECTBEHHOM YIJIOTHEHHMH H OMOHOJHUYMBAHHH

TPYHTOOOpa3HOE BelleCTBO CTAHOBHTCS TBEPAEIM TeJIOM.

MsBecTHo, 4TO HapylleHHe TPYHTOOGDA3HOTO COCTOSIHHSI B CTO-
POHY GOJIbIIETro OTBEPAEBAHHsS CYLLECTBEHHO 3aTPYMHSIET IEpPEBO3KY
HaBa/OM, HO JeJaeT rpys HecmMelmlaeMHIM. PasphixjieHue rpysa,
NpHBEJICHHE €ro B Chillyuee COCTOSHHE HJIH Pa3XKUKEHHe Jesaer
Ipys GoJee NMONATIMBEIM [JIsi [PY303aXBATHBAIOMHUX NPHCIOCOGIIe-
HHM, HO cMelaomumcs. [103TOMy BONpoc O BOSMOXKHHIX TpaHC-
NOPTHHIX COCTOSIHHSIX HaABaJIOUHBIX I'PY30B ABJSETCH OJHHAM H3 BaX-
HeHIIMX KaK C TOUKH 3peHHs GEe30MacHOCTH, TaK W BCEH TEXHOJO-
THH MX TE€DPEBO3KH MOpEM.

PaccMoTpuM COCTOSIHES, B KOTODHX MOIyT HAXOZHTBCS' Hesep-
HOBHI® HABaJIOYHEIE TPY3bl, HAUHHA C MOMEHTA XPaHEHHs Ha MpH-
Jajax Imopra ¥ A0 BOSHHKHOBEHHs aBapHHHOH CHTyaluH BO BpeMs
MOpCKO# mepeBo3ku (mo lim con 14¢). Ommrr paGor JabopaTopuu
HaBa/JouHHX rpy3oB IITHMHMIM®a no usyuenuio CBOMCTB HaBajou-
HBIX IDY30B B J1aGOPATOPHBIX YCJOBHSIX, Ha NPHYAJax NOPTOB H B
TploMax CyZ0B B peficax, BHIIONHABIIHXCS NPH PaspaBGoTKe HOpPMa-
THBHHX NOKYMEHTOB Ha MOpPCKYIO MEPeBO3Ky, a TaKXe MpPHBeleH-
HHIA BHIUe aHa/NH3 aBapHfl MOKa3HBAIOT, YTO B Tpouecce MOPCKO#H
TPaHCNOPTHPOBKH HaBaJIOYHBIE IPY3hl MOTYT NPOXOAHTbL Uepe3 cJe-
AYyIOllHe COCTOSIHHA: CHINYuee, MOHOJIHTHOE, MJIACTHYHOe!, Pa3XKH-
JK€HHOe HJIH COCTOSIHHE ¢ BHIIEJNEHHOH CBOGOAHO# Biaroil.

B chinyuem cocrosiHnH HaBasouHEIE rpy3H npeAcTaBasOT coboi
THIHYHBIE CHINMYYHe, IIOABEPXKEHHBIE «CYXOMY» TEUEHHIO Tesa, NpH-
HHMaowHe (GOpMy BMeCTHIMIIA, B KOTOPOM OHH HaXOMATCS, pac-
ChIAIOLINECs NPH YCTPAHEHHH BEPTHKAJBHBIX OrpakKJIEHHH BMECTH-
JHIA HJIA Nepechnamuyecs B 061acTH CBOGOLHOH NOBEPXHOCTH
NpH AOCTaTOYHOM HAKOIUVIEHHH BMECTHJIHILA.

B MOHOMHTHOM COCTOSIHHH BCS Macca HaBaJOYHOTO rpysa 1o us-
BECTHOr0 MOMEHTa MOJ0GHa TBEPAOMY Tely (IO ONpeneseHHOrO Mo-
MeHTa ¢opMa 3TOH Maccel He IpeTepneBaeT H3MEHEHHH H B Hel
pasBHBaIOTCsA aBapuiiHele KedopManuu). :

B mnactHuHOM COCTOSIHHH TPy3 YK€ He IepechilaeTcsi, HO elle

H He neperekaeT. OH o6Jafaer CIOCOGHOCTHIO MJIACTHYHO H3MEHSITh
cBoio opMy Ges paspylIeHHs: MaccHBa (lITabesh Kak Gbl pacmio-

‘LHBaeTcH).

B pasxuKeHHOM cOCTOSHHM Macca HaBaJOYHOToO rpysa npHuoG-
peTaer BUJ INeperTekawulell myabpnsl GoJibIeH UJIH MeHbIeH BI3KO-
CTH. SIBJIEHHE 3TO HACTyNaeT NPH ONpPeJeJeHHBIX IHHAMHUECKHX Ha-
TPy3Kax M 3HAYHTENbHOH BJaXKHOCTH.

KpynHoKycKoBEIEe TPY3HI ¢ GOMBIIOH HAYANBHON BJIAKHOCTBIO MO-
TYT OTHaBaTh BOAY, NEPEXOJHTb B COCTOSIHHE CO CBOGOIHOH BOZOH,
BLICTYNIHBUIEA Ha [OBEPXHOCTH TIPYy3a WJH CTEKAOWeH B Jbsiia B
VCJIOBHSIX NEPEeBO3KM Ha CYZRHE. .

1 3pecs u liajiee TePMHH <«MJACTHYHOE COCTOSIHHE® NOCTATOYHO ycnoBeH, M

ero He cJelyeT IIOHHMAaTb COOTBETCTBYIOIIUM HCNONb3YEMOMY B TEODHH N/1aCTHY-
HOCTH.
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Puc. 3.7. Cnnyuee cOCTOSIHHE€ B TPO-

1ecce INOrPY3KH B ~TPIOM ;
Puc. 3.8. Hamerusueecs B npouecce
MOPCKOH TNepeBO3KH paspyllleHHe Kak
MOHOJMTA IiTabens HEMEHTHOTO KJHH-
Kepa

1

Ha puc. 3.7, 3.8 u 3.9 npuBefeHH INpHMepH COCTOSHHH

rpysa. .
st ueseli HOpMHpPOBaHusi 6€30MacHOCTH HEOOXOAHMO yTOuHe-

HHUe BBEJIEHHOro TIOHSTHS O TPAHCIOPTHOM COCTOSIHHH rpysa. Ilo- .

HITHE O COCTOSIHHM Tpysa siBjsieTcsi Gosee OOLIHM, 6oJiee LIHPOKO
OIpeNesIOUINM €ro NnoBeJeHHe B YCJIOBHSX IE€PEBO3KH MODEM, 4EM
MOHATHST 06 OTHEJbHBHIX XapaKTepHCTHKAX, HanpuMmep KPYIHOCTH
YaCTHI, BJAXKHOCTH WM Yrjia €CTeCTBEHHOTO OTKOCA.

CocrosiHHe HaBaJOYHOro rpysa oOnpeesseTcss He TOJbKO Npoc-
TOH COBOKYMHOCThbIO cBOHCTB. OHa ecTb GYHKIHA 3ITHX CBOI/I%TB
Q: B KOHKpEeTHOe BpeMs M B KOHKpeTHBIX ycsoBHsix D. Eciu o6o-
anaunTtp Con COCTOSIHME TIpy3a, TO MOXKHO YCJIOBHO 0603ngmb
Con 1 — paBHOBecHOe CHIIyuee COCTOSHHE HMJIH MOHOJHTHOE,
Con 2 — muacruunoe coctosiHue, Con 3 — pa3XKHkKeHHOE COCTO-

Puc. 3.9. CoxpaHMBIIHA NP MOPCKOH NEPeBO3Ke MOHOJHTHOCTb m’r;ﬁeﬂb LUEMeHT-
"HOro KJHHKEpPa €O Cl€IaMM OOCHTAHHMS NOBEPXHOCTHOH CHIyued 4acTH:
@ — MOHOJIHTHasl 4acTh, 6 — MOBEePXHOCTHLIE YaCTHILH! O OCBINNaHHUS
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stime 1 Con 4 — HepaBHOBeCHOE MOHOMHTHOE WJH chimydee, Taknu
o6pasom Bo3MOxHH nepexoanl Con 1—Con 4 u Con 2— Con 3.

Eciu napamerp Qo Bkiouaer B ce6s NpHPOIHEE CBOHCTBA rpy-
3a, He 3aBHCAIIHE OT YC/IOBHI INEPeBO3KH MOPEM, H MOXKeT OHITb
IPHHAT HE3aBHCHMBIM, TO napamerp AQ; npelponpejgessercs Ha-
YaJIbHBIMH CBOHCTBAaMHM Ipysa (HaImpHMEp, NPHPOAHQH CKJIOHHOCTHIO
€ro K MOIVIOIEHHIO BJIATH) H YCJIOBHSIMH, B KOTOPHIX OH HaXOIHJ-
CA Ha CylHe, H COOCTBEHHO BpEMEHEM HaXOXKAeHHS. ECJIH COBO-
KYIHOCTb 3THX YCJIOBHIl 3a BPeMsi MOPCKOH NepeBO3KH ¢ (TeMIepa-
TYPY, BJIaXXHOCTb BO3JyXa, AHHAMHYECKHE CHJIB) 0603HAuuTh Dy
TO MOXHO 3aNHCaTh:

Con = 1 (Qy, 4Q) =1 (Qy); 3.1)
Con = 7 Q. Dy, 1), (3.3)

IpysoBas aBapusi BosHuKaeT u pa3BHBaeTcs, KOTAa rpy3 nepe-
XOIHT B aBapHHHOE COCTOsIHHE. ABApHIHEIM COCTOSIHHEM IIpelIIecT-
BYIOT HEKOTOpBIe Npelie/ibl HeaBapHidHOro cocrosinus. Cienys sro-
My, NepexXOnbl COCTOSIHHH MOXKHO HpPEJCTaBHTb KakK

Conl->limConl—Con4 u Con2—lim Con2 — Con 3.

Kak Gul10 ckaszaHo Bbie, KpuTepHi GE30MACHOCTH €CThb ee H3-
MepHTeJab. Torza mepexoasl COCTOSIHHE  MOMKHO IIpeLCTaBUThL
B BH]E .

Conl—*i —Con4 w Con2— &, ->Con 3.

. Tlpenen cocrosnus pasmoBecms lim Con 1 MoxeT GHTb Ha-
3BaH IpENeJOM DaBHOBECHS, COOTBETCTBEHHO KDHTepHH A; — KpH-
Tepuem HecmemaemoctH, lim Con 2-— npenesiom Hepas:KHiKaeMo-
CTH, a KPHTEpUH A, — KDHTEDHEM Hepas3KHKaeMOCTH, H TOrAa
KPHTEPHH MOXKHO 3aMHCATh KaK (PYyHKIHH

A (lim Conl, lim Con2) = £ (Q,, Dy, t).

Ilox Dy 3mech HaZo MOHHMATh BeJHUHHY, OTPAKAMILYIO xapakrep
B3aHMOJIGHCTBHsI CYAHA C OKPYXKalolleil CPefol, KOTOPHI CKa3klBa-
eTCsl Ha H3MEHEHHH COCTOSIHHS Ipy3a. ‘

W3 ucenenosanniit CBOACTB rpy3a H3BECTHO, UTO B YCJIOBHSX Mop-
CKOH NepeBO3KH MOJ JeHCTBHeM KauKu CyAHA H BHGDAIHH €ro Kop-
nyca NPOHCXOAMT M3MeHeHHe IJIOTHOCTH Ipy3a M Tiepepaclpejese-
HHE BJIAarH MO BRICOTe cjosi. Ilpu B3amMomeHcTBHHM rpysa ¢ TpIOM-
HBIM BO3AYXOM MOXET H3MEHATbCA ero BJaXKHOCTb. [py3 6yaer
YBJIQXKHATbCA WJ/IM BLICHIXaTb, B pe3yJbTaTe MOIYT BO3pacTaTh HJH
YMEHBIIATbCS ONACHOCTb €ro0 pPasKHXKEHMs, MEHSATbCS MPOYHOCT-
HBIE XapaKTePUCTHKH.

Takum o6pasom, masi noasapuitnoro mepuona (mo lim Con 14¢)
BO3JIeICTBHE BHEIIHEH CPeibl Ha TPY3 B TPIOMe CyMHA HOJIKHO OBITh
CBE/IEHO K HEKOTODOH YMPOIIEHHOH CXeMe, YYHTHBAIOIIeH AHHAMH-
HeCKHe HATPY3KH, BJIAXKHOCTHBIN M TeMIIEPATYPHBI PEXHMBI B TPIO-
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Max, OpHueM B 3TOH Cxéme COrIACHO OCHOBHOMY ng}k:{&:{lgég r;%?&?l;
t]
7 BHOH B, 2 HMEHHO, BO3M
eHHsl BCel HOpMATHBHOH CXE€MBI, HOCTH asapyh
nopra NOrpysKH, He [0 y
cpasy I0 BHIXOAe CyAHA H3
BgTbZﬂ' Te M3MEHEHHS B CBOMCTBax rpysa, KOTOpble AeJAloT €ro B
TeueHHe pefica MeHee ONACHBIM.
I'Ipengnm COCTOSIHMII HE3epPHOBOTO HABAJIOUHOro rpysa _M:L:ZIT
GHITh 0XapaKTePU30BAHE PasHbIMHU IIO dopme Hﬁ;ﬁiﬁﬁﬁ el
HauaJbHBIX CTAfHAX ! ;
cly  KDHUTEpPHAMH. Ha OBARIA 065
i B KauecTBe KPHTEPHA <«CY.
OMAaCHOCTH MOPCKOH II€PEeBO3KH o
TOJI €CTeCTBEHHOI'0 OTKOCa. 0
cMemaeMOCTH OBl NPHHAT Y a. Sra jase
HTOB XapaKTEePHCTHKA B T
npuMeHsBIIAsCA A TPY B e
BefCHHH TPYHTOOODA3
e [OoKasbiBaeT OTJHYHE B IO
I:Jelg oco6eHHO chillyyero, OT KHAKOCTH. Hocnenﬁﬂs;l, K;;(o :33:;’:;2,
\ A .
‘ H30HTOM HYJIEBO _
6ynyun BblIHTa, 06pasyer ¢ rop yron omKoca.
HaKJOHHbIE OTKOCHL. Uem
Chinyune Marepuasl 00pasyloT few MeHbbe
HaKJOHa TAaKoro oTkoca K rop
cHyuecTb, TeM O00Jblle YroJ 1 -
Ty %’—[OSTOI\,/IY nepBOil XapaKTepHCTHKOH OGIHOCTH HAaBaJOYHBIX TPy
: oca.
cTaj YroJj eCTeCTBEHHOIO OTK .
SOBIlpyrn}Nr[ NPH3HAKOM OGIIHOCTH CTaja BIaXHOCTD, IpH K%TOI::(’)FPEI’
rpy3 B YCJIOBHSX MOPCKOil TlepEeBO3KH npuobperaer Cnoco ﬁgcn
K pasXKHxeHH0. XapaKTepHCTHKOH OOLIHOCTH NPHHATA B.nax; ¢
WM TOUKa Da3KMXKeHHs, BhpaxeHHasd B npo;x:g::lgm :2:;3%?{;:,{ ng
: OCTOSIHHH Hese
JKaHHH. DTH OBa npejena ¢ HEX
' OpMHPOBAHHUH
HOBHBIMH KDHTEPHSAMHU IIPH H
rpy30B SIBJSIOTCS OC DX O Dac-
i . Ux mocTouHCTBA M HEN
ACHOCTH MOPCKOH IepeBO3KH )
2IIVIIanPIBaIOTCi}) HH¥Ke B CBSI3H C COOTBETCTBYIOIIMMH CHCTEMaMH HOP

MHPOBaHHS.

fnasa 8

KOJEKC .BE3OMACHOM NPAKTUKHK
AN HABANOYHbIX rPY30B UMKO

8.1. PABPABOTKA KOREKCA MMKO

Ilpu paspaGorke VIMKO KOHBeHIéHI/I COJIAC cr;e;}r.{l,;l;g::;gzlﬂgz
BuTh 00sizaTejibHBIE M
HalId BO3MOXKHOCTH IOATOTO CLyHapOMHDIe
BaJIOUHBIX T'PY30B Mpexn
aBHJIa [ He3eDHOBBIX HaBa )
25 HX pasHoobpasus. MexayHapoAHas KOHdepeHuus n% Hie;o:fgx
HOCTH UeJIOBEYECKOH XKHM3HH Ha MOpe 1960 T. B omomﬂo% oo
rpy3oB NpHHAAa PexoMeHAauHio 55, KOTOpO#H npezl.nari]me171 L
HaM-y4acTHHIAM NPeACTaBHTbL B HNMKO coo61§enna 0 Boctt mpaie
THKe O6e30NacHOCTH TeX WM HHBX IPY30B. Cg ;CI(IZOIJIII A e |
PekoMeHJAIMM PSAOM CTPaH, B TOM HHCIE C , % Jostpa- ‘3
nuest, ®PI' u HunzepianiaMmi, OBl npenirSaBJleHb;mlla{ R o
HUS i mepeBO3KH pasia ) |
il 06 OILITe MOPCKOH IEPEE
g?{?}ﬁﬁaamnx pYIbl M PYAHEIE KOHLEHTPATH, nﬂ&m;, caﬁ& g(;IJ;IBa, §
Ma
~uyryd B uymkax. Mugop :
GOKCHTH, Cy/ib{ar aMMOHH, :
0606m.en’a ZexpeTapuaTOM MMKO u pacmpocTpaHeHa B BHAE AOKY

119

MerTa 1-it cetcu fofikomuTeéra o Hasanouneim rpysam BC/1/Add1
(mpu nuceme MSC/Circ 20 or 15 suBaps 1964 1.). ’

Paspaborka Koxekca HMKO Besach ¢ yyeToM HaLHOHAJIbHEIX
NpaBHJ KaxXJOH CTPaHb, HMEBIUHXCs B Hauage 60-x rr. HauGosee
NOJIHOE A/ TOTO NEpHOAa HOPMHDOBAHHE IIEPEBO3KH HE3epPHOBOTO
HaBajouHoro rpysa mmenaocs B CLIA u Karage. B CIIA rpynnoii
akcneproB HauwmonanbHOro rpysoBoro 610po ORI HOATOTOBJEH H
Bbilymen yepes DBeperosyio oxpany Kozekc xopoweill npakTHKH
[40]. B KaHage B 510 BpeMsi AeliCTBOBaJ KaHAJICKHH HALHOHAJb-
Held Kozekc [51]. Komeke CILIA pacnpocrpansics Ha Bce Hapa-
JIOYHBEIE TPY3bl, KAHAJCKHH — TOJNLKO HAa KOHUEHTPATH pYA.

Koaexe CIIA nocun pekomenzarenbHbiit xapakrtep. Koxeke Ka-
HaJibl ObUI 00S3aTe/bHBIM HAUHOHAJbHHIM HOPMATHBHBEIM JOKYMeH-
TOM M He HMeJ OrpaHH4YeHHH B NPHMEHEHHH B 3aBHCHMOCTH OT TH-
Ia cyaHa, B To Bpems Kak Kogekc CILA pacnpocrpansiacs TOJb-
KO Ha IIepeBO3KY HaBAaJOYHHIX IPY30B Ha OGHIUHBIX CYXOrPY3HEIX
Cynax. 910 oGbSCHAETCA TEM, YTO B T€ TOAB CHel[HaJH3HPOBAHHHI
(0T ANt HABaJIOYHBIX TPY30B COCTOSI B OCHOBHOM H3 PYXOBO30OB
C YSKHMH DYIHEIMH TPIOMaMH, NiepeMelleHHe IPy3a B KOTOPHIX GHI-
J0 orpannyeHo. COBpPeMEeHHOr0 THHa GaJKeph C OLHHAPHEIM G6Op-
TOM H TOANAIYyGHHMH UHCTEDHAMH TOJbKO HAYHHAJIH IIHPOKO
HCIIO/Ib30BaThCsl B NepeBo3kax. I'mbeab B cepeaune 60-x rr. He-
CKOJIbKHX TaKHX CyIOB B pe3yJibTaTe CMeLIeHHs rpysa, B TOM YHCJe
TENJIOXOLOB «YMaHb» H «KpeM3epTop» C pasKHXHBIIHMCA KeJje-
30PYAHBIM KOHLIEHTPATOM, 3aCTaBHJa OTOHTH OT 9TOr0 IPeAB3SITO-
IO H TeXHHYECKH He 060CHOBAHHOTO MHEHHS.

B aTux xomekcax B TOH HIH HHOH (OpPMe yKe CONEPKAJHCH
HOpDMAaTHBHHE OrpaHHYeHHs, Bouwlegmue 3areM B Kogeke MMKO.
B kananckom Kopekce uMesnoch orpaHuueHne MaKCHMaJbHOMN BJIaXK-
HOCTH KOHLeHTpaToB (909% BiaxHocTH pasxuxeHusi). B Komekce
CIIA sra BeanunHa cocrasasna 909% BJaxKHOCTH, IPH KOTOPOH 06-
paseu rpysa umeer HauGoJbluee cuemneHHe. HopMmupoBanue 6es-
ONAaCHOCTH DPYAHHX KOHIEHTPATOB B KaHaJcKoM Komekce LeJTHKOM
ONpeAeNsJIOCh BJAXKHOCTbIO. B saBHCHMOCTH OT Hee ycraHaBJHBa-
JIH COCTOSIHHSL Ipy3a H BO3MOXKHOCTb HJIH HEBO3MOXKHOCTb Iiepe-
BO3KH MopeM 06e3 mHQTHHT-60pACOB.

B Kopexce CIIA ykasbiBasgoCh, 4TO MepONPHATHS IO TPY30BOi
6e30macHOCTH HeOOXOAMMEI, €CJH IPy3 COCTaBJser !/; melBelTa HJH
Gosiee, KaHaJCKHEe HOPMATHBHEIE TPeGOBaHHS OrpAHHYEHHS] He CO-
Aepxanu. B Komekce CIIA B kocBeHHOH (opMe HOpMHpPOBaJach
H OCTOHYHBOCTb HA CJAY4YaH BO3MOXKHOTO CMELIEHHS PYAB (MeTaleH-
TpHYECKas BBEICOTA AOJIKHA OHITh oKoslo 13% wHpHHHI CynHA).

ITpu noaroroske Kogekca MMKO 6biji 3aMMCTBOBAHEI MHOTHE
HOpMAaTHBHEIE noJioKeHust KofekcoB CIIA u Kananm npexpe Bcero
B OTHOIIEHHH MEpP IO O0ECHEeueHHI0 Hepa3KHKAeMOCTH IPY30B TH-
Ia KOHIEHTPATOB PyA. B OTHOIIEHHH «CyXOro» cMmelleHHs GBI BBe-
IleH KPHTEpPHH B BHJE yIJia €CTECTBEHHOrO OTKOCa. BoJbofi Braag
B 3TO MeJI0 BHEcJa COBeTcKas Aesnerauus, B yactHoctd B. U. Ko-
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pobLoB, onmpaBmmiics Ha OTeyécTBeHHne [IpaBmima 1962 r. (ux
OlNHCaHMe JaeTcs HHXKe). -

HanuonasibHele NpaBHJa H PeKOMEHJALHH, AEHCTBOBABIUHE JO

nossaenuss Kogekca MMKO, orsinuanuch sMIEPHYECKHM IIOJXOAOM,
' IpaKTHUYECKHM OTCYTCTBHEM HAyYHO OOOCHOBAHHBIX KDPHTEPHEB. JTO
BHAHO H3 omucanus npasua CIOA n Kamagwl. Eme Gosee noxasa-
TeNbHBIMH B 3TOM OTHomeHnu Owuin IIpaBuna Hopserunm 1958 r.,
COTJIaCHO KOTOPHIM [l KOHIEHTPATOB XKeJe3HOH pYyAn B ciayuae
BJIAXKHOCTH MeHee 39 CJeHOBaj0 YCTAHOBHUTh B KaXKAOM TpIOMe
(06BIYHOTO CYXOTpY3HOTrO CyAHa) JABa WHQTHHI-GOpACa HA BCIO BHI-
coty mra6ens. [lpu BaaxHoctd or 3 mo 5,5% HeoOxomuma GbuIa
TOJBKO OJHAa NpOJoJbHAs nepefopka BeicOTOH 2 M. Ilpu BJaxkHO-
ctu of 7 10 9% XKOHUEHTpAT HoJiKeH OblJl IPYSHTbCS B  TPIOMBEI
orpaHHueHHHIX Pa3MepoB, a NpH BiaxHzocTH Goaee 9% — He mpu-
HHMAaThCs K NEPEBO3KeE. ‘

B PykoBoxctBe Hupepnanios ajsi CyAOBJIaje/bleB M KalHTa-
HOB CYJOB, [I€PeBO3SAIIHX PyAy H PyAHble KOHIEHTPAThl, COAepxkKa-
JHCh Gosiee «KpHTepHaJbHbIe» TpebOBaHHSA. YKasblBaJoCh, 4TO, ec-
JM pPyJAa WIH KOHIEHTPAT COCTOST H3 MEJNKHX 3€PeH HJIH YacTHI M
HAaXOJATCH B CyXOM COCTOSIHHH, HX CJe[yeT IepeBO3HTb IO «3ep-
HOBEIM» mpaBuiaMm, T. e. no Koueenuun COJIAC. YkasbiBajoch Ha
OIacHOCTh H30BITOUHOH BJard B PyJAHBIX KOHIEHTpaTax. YCTaHOB-
Ka WHQTHHT-G0P/ACOB CBs3bIBajlach B IIpaBHJIaX C BeJHYMHON 0es-
ONacHOH BJAXHOCTH. XapaKTEePHCTHKOH BJIaroCoiepKaHus ycra-
HaBJHMBaJach MaKCHMallbHasi BjaaroeMkoctb. CUHTaJOCh, UTO BJaXK-
HOCT, HaHGosbllero cuenjendst 6yner Ha 2,6% wenpne. besonac-
Has BJIaXKHOCTb cooTBeTcTBoBaJa 909 BJIaXXHOCTH HaAHOOJbLIETO
clemieHus. B ciyyae IpeBHIIeHHS (PAKTHUECKOH BJIAXKHOCTH Ha
1% Tpe6oBanach ycraHoBKa WH@THHr-60pAcoB. DBosee Bi1aXKHEBI
Ipy3 K nepeBo3ke He NPHHHMAJCA. Bepxuss KpoMka mHQTHHI-60pA-
COB HOJIKHA Obljia BO3BHIIATbCA HaJ NOBEDXHOCTbIO Ipysa He Me-
Hee ueM Ha 2 dyTa. : ,

IIpasuna - I'perun u Mranuu pacnpocTpaHs/IHCh Ha INePEBO3KH
nupuToB. MMH IpefycMaTpHBajach yCTaHOBKa IMHQTHHr-G0pACOB
(mo wuranbsiHCKMM I[IpaBHJiaM — BEICOTON JO TNOJIOBHHBI BBICOTHI
tpioma). ITo rpeueckum [IpaBuiam BJIaXHOCTh He JOJI:KHA IPEBbI-
mats 10%, a onpejesieHHe BIAarocoAepKaHus JOJKHO NPOH3BOAHUTD-
ci TPy300TIpaBHTE]eM JJis KaxX[Aoro TpioMa; NI MOrPY3KH B
HauboJiee BMeCTHTe/bHbIE TPIOMBI JOJIKeH ObTb B3AT Haubojee cy-
XO# rpys.

JlsIsi cBOero BpeMeHH MpPEACTaBJsiIH HHTepPec pe3y/ibTaThl pado-

THl HCCJIENOBATENbCKOil T'PYNIE 0 NOArOTOBKe npoekra IlpaBui |
SInonuu. T'pynna sakoHuus1a paborel B 1956 r. u mpeasoxuia HOP- |
MaTHBH 110 NEPeBO3KEe IIHHKOBOTO, CBHHIOBOTO M MEIHOTO KOHIEH- |
TpaToB mpH BiaxuOcTH oT 8 no 13,5%. B KauecTBe Mepbl 10 0Ge-
crieyeHHI0 Ge30MacHOCTH Oblia MNpeiJioXKeHa YCTaHOBKA IIM(THHT- |
GOpACOB B 3aBHCHMOCTH OT BJIaXHOCTH IO pe3y/bTaraM aHaausa |
oTOGpaHHBIX NMPo6, DT NPOGH pas3feaNuch Ha HauGoJee CyXHe H
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HanboNee BIAXKHBE, COOTBETCTBEHHO Haxoauics MHHHMyM H Maxk
CHMYM BJIaXHOCTH. Eciam MHHUMYM G6bl1 Bbime 13,5%, T0 nepez
2?:;3 paspelrajnach TOJBKO Ha CyNax € NOCTOSHHOH HIPOJOJBHOM
bHOH NepeGOpKOH, T. e. mpaKTHYECKH Ha CII€HaJU3HPOBAHHOM
CyAHE 0cOGOH KOHCTPYKUMH. ECJIH MakcHMaJbHas BJIa2KHOCTb OHI-
J;Ir; 6on?§u§013,5%, 4 CPEAHss BeJHYMHA MaKCHMyMa H MHHEMYMa
HOI;{ee 0%, TO KOHUECHTPAT JOMYCKAJOCh IEPEBO3ATH C BPEMEH-
o] I;]pO,ELOJlébHOI/I nepeﬁoopxon. Ecau makcumym 6bi1 6ospie 13,59
v :MmyM OJ‘IbH.Ie 10%, To mpomosbHoe paspenenne nony-cxanocr;
PEMEHHEIMH Tlepe6OpKaMH WJIH TyTeM NONEPeYHoro pasjeseHus
wrabens B KaXKAOM TPIOMe LITaGeqAMH H3 KOHIEHTpPATa B MelIKax
B cayyae, ecan MaKkCHMYM BJIaXKHOCTH Gbl1 Menee 109%, non cKa-
.ll_llécl);II){ Onuepesosxa 0e3 pasnesuTebHBIX nepebopoK, HO n;o)’n ycn}gsné
nom W UITHBKHM H YKJaAKH Ha IOBEPXHOCTb KOHUIEHTPATa B Meu1-
O606mast sror Kparkuii 00630p HOPMHDOBAHHS B NEPHOZ [0
nossieHuss Komekca MMKO, moxHO OTMETHTb, 4YTO IPaKTHYECKH
BCErla npeiyCMaTpHBAIHCh MEPHl 10 yMeHbIIEHHIO 06beMa cMelle-
HHA, HE3€DHOBOH HABAJIOUHBIH I'DY3 CUHTAJICS 34BEIOMO ONACHLIM
H3-32 BO3MOXKHOCTH CMeIlleHHS. .

B orevecrTBenHOf npakThHke K0 NOSIBJIEHUS Koagexca HMKO
HOPMHpOBaHHe Ge30MacHOCTH NEPEBO3KH HE3ePHOBBIX HABaJOUHAIX
TPy30B ocymectasioch B 1962 r. uepes IpaBuaa Perucrpa CCCP
B NPELNOJIOKEHHH ONHOCTOPOHHEr0 CMELIEHHS IPY3a H  Ha OCHO-
BE THIIOTE3Bl O CMEIEHHH C OOpaTHBIM NepechinatneM rpysa. Ilo-
ClelHee HalpaBJieHHe OCHOBaHO Ha rumoTese B. I'. Cusopa [30] )
TNIOBEACHHH CBLINYYEro rpysa B YCJIOBHSX KauKH M BBEIEHO B HOD-
MaTHBHl Ha OCHOBaHMH npeanoxenuit J. A. Opsosa u B. U Ko-
po6uoBa. OHO NpaKTHYECKH He NpHUMeHsJIoch B pabote MMa H
B mnocxeayiomue roast Perucrp CCCP Bepuyics k HOpMHpOBaH’HIO

;lél I?l;:;l?(’):e ydeTa OLHOCTOPOHHEro CIBHra HE3epDHOBOro HaBaJIOYHO-

8.2, OCHOBHBIE NOJNIOMEHMS KOAEKCA MMKO
M3BAHMA 1965—1977 rO[OB

Kozxexc ono6pen Pesomonuei A.85(VI) Accambaen HMKO
Ipunsarue nosoxennit Kogekca B KauecTse OCHOBBI HAaILHOHAMBHHIX
NPaBUJ GLIIO OMyGJHKOBAHO B JOKYMEHTe BC/Circ 25 or 24.03.76 ¢

ViMess B BHAY, 4TO MeXIyHapomHHii IpaBOBO# craryc Koz{exca{
HOCHT pCKOMEHIATeNbHEIl XapakTep, CTeNeHb €ro 06g3aTelbHOCTH
B TOH WIH HHOM CTpaHe yCTaHABJIHBAETCH TOJIBKO HAIHOHAIbLHOMN
aamunucrpanuest. CorJyacHo YIOMSIHYTOMY UHDKyJasspy HMMEKO
1976 r. cymectsyior creaymoomue rpagauuu o6s3arenbHoctH Kogek-
Ca: NOJIHOCTBIO OJOGPEHHBIl IPaBHTENbCTBOM KakK 00s13aTeNbHbIi
(1) mnm Kak pexoMeHHaTeNbLHBIH (2), wactuuno onmoGpeHHm mpa
BHTENbCTBOM (3), PEKOMEHIOBAHHBIH Jis HCII0/Ib30BaHHS 3aHHI;‘e:
8—734 : 113




A . R . R . .‘ o 4 Ha’
petoBaHHEIMH JHnAmMA Oes rocynz(ag)cménﬁoro ofobpenusa (4),
) ficsi B cTafiul O0OpeHHst . _
XOI[EI:I;laHTI;(; (1) 6bun mpuaan Kozekcy B Kaxﬂﬁne, JIubepum, I}({;x?;z?e
| yeM B
penun u CIIA, npu :
ax, Hopseruu, I[THP, HI Kaiaze
JTISJ}IIgKO’B qucm pésmnmaem}ocm, a He <<cyxoro»qc1v;}zm;ﬂ123paune,
tye (2) Koaekc umen B ®PT, ®panuuy, AHI‘JIT;, ~HB e
craryc (3) — B Hosoit 3enanauy, cratyc (4 B
Ascrpanuu, besbru, Wuauu, Iakucrane, Mcnann ﬁnomm
I/IpJIaHJ.‘mH,’ ToHKoHre, Ha Knnpe,H;Ta&)(r);egi) H;C?IEﬂyeT uénb oo
eH
4K VYKa3biBaeTcsi BO BBeEX , Lew yer
TaHIO<BHTbyHOprI 6e3onacHOCTH, co0JI0jaeMbie np: ;IJ?gfxqume e
peBO3Ke HABAJOYHBIX IPY30B, BRIIOUAS PYAH H Ie}Iaan T o
rpy3kl, KOHIEHTPAThl M CXOAHBIE C HUMH MaTep e, Tpu Ston
Hpe K(;HerTPISI/lpyeTCﬂ, yTo HMeeTcss B BHILY IOA A
. ‘ epe-
Tepnéﬂggllv;ux yepTax ONUCHIBAIOTCS ONACHOCTH, cgﬂg:gﬁgﬂeMgc?HpOT
7 Onu yKasblBalTCs
] HaBAaJIOUHBIX TPY30B. ) ™ o1
?10?;;?;:1- HelpaBu/bHOE paclnpejesienye MacCoBOH Ha;pg:(;{;oe y/:ﬁi ©
ng mmﬁe, ypesMepHas Harpyska Ha nany6sl Hgnio};«aMn. ge Ao,
HepaBHOMEpHOe pacrpeaesneHne rpys;a}lI f;ﬁﬁﬁ pKopnyca B
, eHHIO KOHC )
OPHBECTH K TOBPER] I napy-
M(;}::}’l(‘) elr)o o6uieil TPOYHOCTH. H*uenonycmMaﬂ OCTOYI‘;I:IFIIB)?:;TI)B }lglylme
.Iylrl.rm CHUIKEHHe ee BO BpeMs peuca MOXKeT npOHBJIHTeJIbHOﬁ wone
ype3MepHOl OCTOHUMBOCTH, COINPSIKEHHOH r;())rs;?pgxumenne i Sop-
% % i cMelleHHe ;
auKoH, BLI3BIBAIOLIEH sroii-
Tog(c))ycln? MO}KéT HACTYNHUTb B pe3yJ/bTare nonepeqnoro» cmrem%MH
qusa KaK 3T0 TMPOMUCXOJUT € TNOCTOSHHO <<cyng;1 o pgpewm
: ’ JKHUKAKTC
Hbl, HO He pas
TpPy3aMH, KOTOpbie BJIaXHBL, Dpewt
ﬁgge;ggxn a  TaKKe IONEPEUHOrO CMEIIeHHS —DasiKHKaloll
)
A Bajach
rpyel,/?: " XHMHUYECKMX ONACHOCTeil HABAJOYHBIX TPY30B yKa3biBall
| eBaHus.
03MOXKHOCTb CaMOHAarp 4 o
ToﬂﬁK;B:nquble rpy3sl pasfessiioTcs Ha «CyXHe» (pKyOI;IblfleI:ITla)I;Tbl).
yHble HABAJOYHbIE IPY3bl) H «BJAXKHBIE» (pyAaubie e
II;” 3aBUCHMOCTH OT 3TOTO pasiesieHud YCTaHa?IJaII;iaJ:{ O
4YTO B T€X CAY ,
ojeKca. YKa3blBaJocCh, Y ccyxom
MOE:?IOI:HSI‘& rpys COCTaBJsieT MeHee 1/3 yncToii rpysc;’r;?ri'é;g o BH:
iinman CyAHa IO CBOEMY YCMOTPEHHIO MO}KET OTJI::eHKe 7 o BE-
Henusi OTHeJbHBIX mnojoxeHHi Kojexca. Lblno e e .
o auii Konmekca siBasercss Heo0s3aTeJbHbIM H cyuass,
gg;x;e pYAHBI KOHLEHTPAT («BnaxHbl#» TPy3) COCTABJISET

i H»
JbHYIO 4acTh BCEro rpysa. BenuunHa 5TOH «HE3HAUHTEJBHO
Te
yacTH He KOHKDPETH3HMPOBaJach.

yie TOHATHS. oe
nucé;?ﬁ%m?nﬁ remepadbHBEX TPY30B — ONHONANyGH

‘ "
CyLHO HJIH CyJHO pMmeloniee OJMH TBHHAEK HJIH 6osee ¢ TpoMaM
! -
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or 6opra a0 60pTa, HAM CYAHO, ¥ KOTOPOLG NpofobHEE nepeGop-
KH B TPIOMax HEOCTATOYHEI JJIf TOTO, YTOGHl MPEIOTBPATHTH CMe-
IleHHe HABaJIOYHOrO Ipysa, HJIH CyAHO, He HMeIOLlee CleMHabHbIX
NOJAKpEeNJIeHHH [JIsl TAXKEJbIX TPY30B. ,

HaBaadounmiirpys — rpys, COCTOSIIMHA H3 TBEPABIX YACTHI
WIH TpaHyJ, COAepXKallMii WM He cojepxKaumuil Biary, oGHYHO
OAHODOJHbI 10 CBOEMY COCTABY M NOTPY:KEHHDI B rpysoBoe Io-
MelleHde Ge3 yNaKOBKH. 3epHOBHIE IPY3bl HCK/IIOUAIOTCS H3 MHAC.
Tosimero Komekca, Tak kak oHH paccMartpuBaioTcs B . 6 Me-
HKIAYHAPOAHOH KOHBEHIHH 10 OXpaHe UeJOBEUeCKOH JKH3HM Ha
Mope.

Yroa ecrectBeHHOTO OTKOCa — Yron MexAy ropH3OH-
TaJIbHOH MJIOCKOCTBIO H 06pasyomeii KOHyCa, NOJIyYeHHbIH B Pe3yJib-
TaTe BLICHITAHHWA HABAJOYHONO Ipy3a Ha 3Ty IJIOCKOCTb. Maubrii
YroJl €CTECTBEHHOro OTKOCa XapaKTepH3yeT HAaBaJOUYHBIH rpys,
CKJIOHHBIH K «CYXOMY» CMELIEeHHIO.

Konuenrpar — marepuan, TIOJyYeHHBIH nyTeM o6oraineHus
IPHPOJHOH PYABI M OTHAEJEHHS OT HEE HEeXKEeJaTeJbHBIX npHMeces,
a Takxe JApyrdae marepHaJibl, HMeUIHe CXOAHble (PU3HYECKHE CBON-
crBa. B oramume ot mpupoamoi pymsl, B KOTOpO#l HMeloTcsi 60Jib-
IIA€ KyCKH, KOHLUEHTPATHl COCTOAT OOLIYHO H3 H3MEJbYEHHBIX O-
HODOJHBIX YacCTHIL.

Bnaroconepxanue — Becopas YyacTe npoGnl Marepuala,
€OCTOAILAA U3 BOABI, JbJa HJIH ADPYrofl KHAKOCTH, BHPaKeHHas B

TPOLICHTHOM OTHOUIEHHH OT OCLIeH Macchl NPO6H (OT «BJAXKHON>
Macchl).

Touka TekyuecTn (BTaxkHOCTD
BJIarocojepaHue, NMPH KOTOPOM
4ecTh.

TpancnoprabeapHus i npeneJd BAIaxXHOCTU — Mak-
CHMMaJ/IbHOe BJIAarocojiepKaHue KOHLEHTPaTa, ofecleunBaiomee Ges-
OIAaCHyIO MEpeBO3KY €ro MOpeM Ha CyAax JJIsi FeHePaJbHBIX TPy30B,
KOTOpLle He OTBeYaloT cheuHaJbHBIM TpeGoBaHuaMm 1. 6.2. 3ana-
€TCs1 B IIPOLECHTAX OT BJIAXKHOCTH Pa3KHXKeHHS.

IIpu morpyske u nepeBoske HaBasOYHOrO rpysa CyAHO AOJIXKHO
.OBITb B cOOTBeTCTBHH ¢ IIpaBHiiom 19(a) ra. 2 Kousenuuu COJIAC
CHaGxkeHO HHpopMauueli 06 OCTONYHBOCTH. Hudopmarusi  cpenn
IpOYero NOJKHA CONepKaTb BCe JAAHHbIE, OTHOCSILIHECS K 3TOMY
rpysy. B pacnopsikeHHn KamuTaHa LOMKHBI HMETbCS Boe pacuersl,
TMOATBEpK AAMOLlHe AOCTATOYHYIO OCTOHYHBOCTH CyfHA NpH Hauxyn-
IIEM BOSMOXHOM cJy4ae B TeueHHe pefica M HAa NPHUXOA CyLHA B
MOPT Ha3HAYEeHHS.

OTHOCHTE/NIbHO H36BLITOUHOH OCTOHYHBOCTH
YPE3MEPHO OCTOHYHBOE CYAHO MOMKET HMMETb CT

PasXHXKeHHS) —
PasBuBaeTcsi (HacTymaer) Teky-

YKasblBajloCh, YTO
PEeMHTE@JIbHYI0O Kay-

Ky, KOTopas BEISOBET NOBpeXJeHHs cyana. OnHaKo oTMeyaercs,
UTO CyAHO CO CpaBHHTEJIbHO OOJIBIIOH OCTOHYHBOCTBIO 6
IPOTHBOCTOSITh AEHCTBHIO KPEHSILEr0 MOMEHTA OT cMel
€C/IH TAKOBOe NPOH30HIET.

8*

YAET Jiydiue
eHHsI Ipy3a,
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B rex ciywaix, Korfia o0y e e et Horpysouui
rpysoB ¢ GOJBLIONH MJIOTHOCTHIO R /s tinal s
0,56 M3/T WJIH MeHblIe), pasMele o
onautarn o oftioro. HebGaomnio oGpatlrs smmiuie na
pHOE pacupenes , -
;Iégfxlg& HaHpIS)I}Ke}I!)Hﬁ B KOPNYCHBIX KOHCprKuum;Hnrc;ggggg;;{gncg;;;’ !
IJIs TeHepaJibHbIX T'PY30B OOBIYHO npoemgpygo;{ 131/T ot o
30B C yJEJbHBIM IIOTPY30YHBIM oébe»{om ——Ha P O s
M0JIb30BAHHH BMECTHMOCTH H HeJBEHTa cylé q.H o O ' n
HH3KOKyOaTypHBEI TPy3 MOXKeT ObITH qmu 0 e,
omlHOM maH AByX Tpiomax. IlosromMy mpu HeHII;bICOKHe .
JIOXEHHH TAKOTO Tpysa BO3MOXKHBHI 4pE3MEPHO BICOKHE HATIpINe:
HHd, HAPYIWEHHS MECTHOH H o6mieii TPOYHOCTH. e
poa’a S Eromio oM Konegep&:?uﬁéﬂﬂ?ig(r)g;aie IIOJIbSYﬂC‘b KO-
CTATOYHO IIOJIHOH HH(O , o
?gpélg OoH cMor Ol opraHnaoBaT; nnogpg;uxigc:;;(, ::32;1 n}}!iip onp Iga-
. ’
rp?%ﬁﬁgnzgfx}éﬁmﬁczﬁyﬁgﬁbxo OKOHUaTeJbHOE paclpeieseHHe
lrlgyaa,. HO H IIOCJIeJOBaTeJbHOCTb 3arpys3Ku Tp}%%?i'moﬁ N
Ecan uHdopmauus NO 3arpyske rpysamu e
Ha Cy/He OTCYTCTBYeT, B Konexce pexomenn6os S
i HaBaJOuHBIH Ipy3 TakuM o0pas3oM, 4ToOb obmiee p e
Textne o MJHHEe CyJAHa MAJIsl TeHepaJibHbIX IPY30B HeHaMIiI_([)
neHHiaﬁg%b OT NMPHUHSTOrO A5 OOBIUHBIX reHepabHBIX pr303.a %
0;? § 3ke Ge3 JIOKYMEHTAlLHH O IPOYHOCTH J1aBajiHCh pgxomex;{n gHa
?) I\ngCHMaJIbHOf/’I macce Tpysa, sarpymeHHoro: gmggn(b?pﬁyhe
He J0JKHa [pEBLIIATh BEJIHUHMHY, ONpeNeeHHY

m, 2y =db (3L + B)/4,6,

. b — cpeln-
rae d — ocajika CyZAHa IO JIETHIOIO IPY30BYIO Mapgy, M,M zxcumgnﬂb-
; L — nawuHa TpioMma, M; B —

mupuHa Tpioma, M; L it v e

ﬁig pa(?qemaﬂ mupuHa cyAHa, M. Ecau ggzzﬂni I')r?)iou;aTeHB;eH o
HO, BHICOTA WIT

HITHBAH TOJbLKO HACTHYHO, e

g?xfa NpeBHIIATh BEJHUIHHY, on‘puenegexxyx% cl}& ?}ggg};ﬂim&man%
BIHA UHBIH OOBEM.

— VIeJbHBIH MOrPy30 THBAN
l:rﬂ?oﬁe no%ﬂocq‘blo, TO JOMyCKaercs BBICOTY 3arpy3x;1ﬁ Té)b}?m : dgop-
.ngmmb Ha 209, cBepX MOJCYHTAHHOH MO NMPUBEICHH Boiue Gop-
MyJe, IpX 3TOM HEOOXOAMMO YUHTHIBATH Tpe6OBalH;{/I: oﬂ‘mI e
Hg JlC’)HyCTI/IMOM KOJIMUecTBe Ipy3a B KaxJIOM Tp}(; >, Ja Tpiowos,
yepe3 KOTODHIE MPOXOAHT TYHHENb 116p076ﬂor0 BaJIa,

T GBITH YBEJAHUEHO HA b - o6.
rPY?{OBongr{Izpeqncngnnmx, B Kopekc 6b1j11 BBeAEHHI ngxg;c;g::emn_
ue gexomeﬂnaunn u3 xopouiei Mropcxc;;xHré;C)?:m;(ﬁ;l ?roro 1 zol-

IpeLoCcTOpO ,
MHHMAaTh BCe Mephl 100!
}Keeﬂ OI'ITI:}paT‘I/ITb nonajanue IbUIA Ha ABHKYUIHECH qa;;rgun;ﬁl}dr oo
e l:iHI/ISMOB [To Mepe BO3MOXHOCTH BO BpeMsi MOTpY K T pas-
11:4;;31{14 cncfema BEHTHJISIIIMH JKHJIBIX [IOMEIIEHAN HOJIXK |
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~lHMa OTHOCHTEJIbLHO B

/

KJIIOUEHA, YTOGBl CBECTH K MHHHMYMY NOMAafaHHe ObiTH B 3KHJIEIE
WIH Ipyrue BHYTPEHHHE NOMELIeHHs CyLHA. Ilepen norpyskoit Tpio-
MBI I0JIKHBI GBITh IIPOBEPEHB H TIIATENbHO NOATOTOBJIEHH JJS IIO-
rpysku. Oco6oe BHHMaHHe crenyer obpamars Ha C60pHEIE KOJOJ-
Ubl M HX TpHEMHEIE CEeTKH, KOTOPHe HEeOGXOXHMO HOATOTOBHTh K
TOMY, 4TOGLl OHM He 3aCODSIHCL H 0GeCHeUHBANH HaJeXxHoe ocy-
wenre. Ilepen norpyskoii HaBaJOYHBIX I'PY30B KAalHTaH JOJXKEH
YOENHTbCS B TOM, UTO MepHTEJbHEE TPYGBI, OCYIIHTEIbHBIH TPYGO-
IIDOBOA M ApyrHe o6CayXKuBaloOlIHe TPYGONPOBOAL B TPIOME HAaxXo-
AATCS B MCIPABHOM COCTOSIHHH. YUHTBLIBast BLICOKYIO NIPOH3BOJHUTENb-
HOCTp IIPM 3arpyske HH3KOKY6aTypHBIX HaBaJIOYHBIX T'PY30B, cJe-
AyeT obpamaTtb 0co60e BHUMAaHHE Ha 3allUTY OT MOBPEXIEHHH
TOpMO3HOrO oGopyaoBanus. ITocie okoHuaHus INOrPY3KH PEKOMeH-
AOBAJIOCh NPOBEPHTL COCTOSHHE OCYUIHTENBHON CHCTEMEL.

OcoBoe BHHMaHHe MpH mOATrOTOBKe Tekcra Kojekca 6wL10 06-
PallleHO Ha PEKOMEHJAalHH MO OLEeHKe «CYXOH» CMEIIaeMOCTH Ha-
BaJIOUHLIX Tpys3os. B sHaunresnnHoil mepe ONHpasiCh Ha COOGILeHHUs
COBETCKOH JeNeraudn B NOAKOMHTETE Mo HaBaJOYHEIM TIpy3aM, B
Ka4yecTBe I0Kaszartessi CMellaeMOCTH Gblia NpHHSITA BEJHYHHA yria
€CTECTBEHHOro oTKoca. B 3aBucumoctd ot Hee Gbuin HOATOTOBJIEHH!
PEKOMEHJaUHH N0 pasMelleHHI0 U LWITHBKE Ipysa.

Hasanounbie rpyssl, Bkiovas PYAbl U CXOIHBIE C HHUMH Ipy3bl,
C YIJIOM eCTeCTBEHHOro oTkoca GoJee 35° IlIpu morpyske rakux
TPY30B, OTJIHYAIOMWIMXCA ellle H HU3KOH YAeNbHOH Ky6aTypo#l, pexo-
MEHZ0BAJIOCh Pas3MewlaTh HX TOJbKO B TPIOMAaX, €CJH 3TO He BeJeT
K UDE3MEPHO OCTOMYMBOCTH CyAHA MM He BHISLIBAET nepeHanpsi-
KCHHUS NHHIICBBIX KOHCTPyKumit, [1pu sToMm Ipy3 JOJIXKeH OhiTh J0-
CTATOUHO pacmTHBaH OT 6oOpTa A0 GopTa s TOTO, YTOOBl yMEHb-
LIATE MaKCHMAJNbHYIO BBICOTY CJIOS rPy3a M paBHOMEpPHO pacImpe-
ACJIHTL €ro AaBJIeHHe HA JHHLIEBbIE KOHCTPYKIIHH.

PaspaBuuBaTh rpys MoXHO TONbKO B npenenax IpocsBera JIOKa
TaK, uTOGE BHE MPOCBETa MOBEPXHOCTL rpy3a paBHOMEPHO OlycKa-
J1ace K 60pTaM M mepeGopkaw, npuuem GoJiee mosoro Kk 6opTaM u
6osee Kpyto — K nepeGopkaM. Ilpum Heo6xommmocTn IrPy3 MOXKeT
BO3BBIIIATbCST B NMPOCBETE€ TBHHIACYHOI nany6el. Torpa JOK TBHH-

Ie4HOH namy6bl JOMXKEH OCTABAThCS OTKPHITBIM H HaKJOHEHHBIE TIO-
BEPXHOCTH KOHyCa rpysa MOJIKHBI HaXOAHTHCS HA JOCTATOUHOM pac-
CTOSHHH OT €ro KOMMHICOB, YTOGHI B CJyuae CABHra rpysa mamnka
wrabels cchnanach B TPIOM, a He Ha TBHHAEUHYIO nany6y. B rex
CIydasix, KOTAa OKa3blBaeTCs HEH36eKHbIM pasMelieHne rpysa B
TBUHJIEKaX (HaIpuMep, YTOGB CHH3HTH UPE3MEPHYIO OCTOHUYHBOCTD
CylHa HJIM yMEHbUIHTb Harpy3KH Ha AHHLIEBbIC nepekpriTHs), Ko-
JeKc obpallas BHHMaHHe Ha cJeayolHe 06CTOATeILCTRA.

IIpu nepesoske HH3KOKYOaTyPHBIX I'Py30B B TBHHIEKAX B ne-
JFIX YMEHDIIeHHS] KPEHa CylHa B CJAyYae CMeILCHHs rpysa Heo6xo-

bICOKasl MeTaleHTPHYecKass BLICOTA. DTO 03-
PAaKTEPU3yeMBIH yIJIOM €CTeCTBEHHOTO OTKOCA
B TBHHAeKe npu3HaBaJacs Koxekcom CMEIIAIoUIHMCS].

-z

Hayaer, 4to rpys, xa
bosiee 35°,




BesnuiHa HEOOGXOAMMOil MaKCHMaIbHOMU MeTaileHTPHYECKo# BBICO-
TH PEKOMEHJ0BaNach B 3aBHCHMOCTH OT npeBaHpPYOIKX TNOTOA-
HBIX YCJIOBHH JJIi TOTO HJH HHOTO peiica. Kpome TOro, peKOMEHJL0-
BasoCh: O6Ilee KOJHYECTBO HH3KOKYOaTypHOrO HaBaJIOYHOTO TPy3a,
epeBO3UMOro B TBHHIEKAX, AOJ/IKHO GBITh MHHHMAaJbHO HE00XO-
JUMbIM JJIs1 TOTO, uTOGBl H30exaTh ype3MepHOH OCTONYHBOCTH, IPH
SToM Harpys3ka Ha nafiy0y TBHHJeKa He JO0JKHA npeBbaTh J0-

NIyCTHMBIX HOPM.

Ecau rpys NPHHHMAeTcss B TBHHACK, TBUHAEYHHIA JIIOK JOJKEH .

GHITH 3aKPHIT, a TPy3 paspoBHEH OT Gopra go Gopra H OT nepe6op-
ku g0 nepe6opku. C yueToM yMeHbLICHH HauaJbHON OCTOHYHBOC-
TH CylHa TPH NepeBO3Ke Ipysa B TBUHJIEKAX PEKOMEH/10BaIOCh
rpys B TPIOMax pa3paBHABATDH GoJlee TIIATENbHO, YEM 3TO JEIAETCHA
NpH MepeBo3Ke rpysa TOJILKO B TPIOMax. '
HaBajioulbie rpy3bl, BKJIKOYAss PYAbl W CXOAHBIE C HUMU TPY3bl,
C yrjom €CTeCTBEHHOro OTKOCa, pPaBHbIM HJHM MEHbIUIMM 35°.
Cornaco Kozekcy Tpebyercs, yro0bl 3TH TPY3bl 6bl1M Pa3poB-

HeHBl, a rpy30BO€ noMeliieHue, B KOTOpoe OHH NOrpyXeHol, — 3anoJi-

HEHO B MAKCHMAaJbHO BO3MOXKHOH CTENeHH. B cayuae, Korja Takue
HIEeKH, OHH JOJIXKHHI OBbITh

rpy3sl HEOGXOAMMO 3arpyxartb B TBH
HajexamuM o6pasoM pacuTupanbl. Ecau KOAMYECTBO HIH pas-
HeKaX, TAaKOBO, 4TO MOXeT

MellleHHe rpysa, NepeBO3UMOro B TBH
BO3HAKHYTh UPE3MEPHDLIN KDeHslIMd MOMEHT OT cMellleHUsl TPy3a,
TO CYIHO NOJIXKHO OBITH 0GOPYAOBAHO COOTBETCTBYIOINMH MIA(THHT-

GOpACAMH HJIH APYTHMH YCTPOHCTBaMH, yMeHbLIAIONUMHA BJIHAHHE
CMelleHusi Tpy3a Ha OCTOHuWBOCTB. Bo BCex ciydasX, Korja KoJu-
4eCTBO HMJIM PACHOJIOKEHHE IPy3a B YaCTHYHO 3alOJIHEHHOM TpIOME

| He MCKJIIOUaeT BOSMOXKHOCTH BOSHHKHOBEHIH:I ype3MepHOTO KpeHs-
Iero MOMEHTa OT CMeIleHHs Ipy3a, MOJIKHbI ObITh IpPEAyCMOTpe-
HBl HajexHble MAQTHHr-00PACH M Apyrue ycrpoiictBa [Jisi Tpe-
JOTBpAIIeHHs] ONACHOCTH CMEUIeHHs TPysa.

TIps TepeBo3Kax JerKOCHMyUYHX HaBaJOUHEIX rpy30B, M0106-
HBIX 3epHY, PEKOMEHXYeTCs MOMHOCTHIO co6JiofaTh HOPMaTHBHEIE TO-
noxennsi Konpenmun COJIAC nsisi 3epHa, OJHAKO MpPH STOM HeoO-
XOAMMO YYHTHIBATH B pacuerax GOMBIIYIO0 IJIOTHOCTb HE3€pPHOBOTO

Tpysa.
Kax BHAHO M3 H3JOKEHHBIX BBIIIE peKOMeH1aluil

«cyXoe» CMeIIeHHE He3ePHOBBIX HaBANIOUHBIX TPYSOB TO VIMKO ne
ompefe/sercst OHO3HAUHO BeJH
(Goubllle WM MeHblle 3
eT B DOJIH CBOErO poja KPHTEPH
KOHIEHTPATH ¥ CXOJHble C HAMH MaTepHal
mocTu B Kojekce PeKOMEH[
HHe 3THX TPYy30B, XOTs H YK
He NpPEBHILAIONEM TPaHCIOPT
XOM COCTOSIHHH, KOHIEHTPaThl
HIEHHH CMelleHudA. Joraa IpH HX Nepes

4, HO B OrpaHHYeHHOil Qopme.

03Ke cOO0MI0AA0TCA NOJOX!

Kogekca, |

yuHOfl YIJia €CTeCTBEHHOro OTKOCa
5°). dra xapaKTepHCTHKa rpys3a BHICTyMa-

b. B uensx Gesomac- §
0BaJIoCh OrPAHHYMBATH BJArOCOJAEPIKA- |
a3BIBAJIOCH, UTO NpPH BJIArOCOAEPKaHHH,]
aGespHBIH Tpejes BJIAaXHOCTH B Ccy-i
MOTYT OKa3aTbCsi OMACHBIMH B OTHQ_V

HHSI, OTHOCSIIIH
npHyen lIOJI}Ll?H:IC%BI}’I(‘pr)gIGZMCI\I: PONOGHPIM HaBalOuHHM rpysau
0 N
ONIaCHOCTD CMelmeHHs: YCMOTDEHEBI CPeAiCTBA, OT'PaHHYMBAIOLIHE
YKasniBa . -
HenTpATo ;I;J;:;éTqTo OCHOBHOH nesbio Kogekca B OTHOLIEHHH KOH-
CTH HUX BO3MOKH Cs NIpHBJECYEHHE BHHMAHHS K CKPHITOH OIacHO
KOMERZAINs  wte OTO CMEILCHHS B DE3Y/IbTATE Pa3iKHKEHHT H e
ONaCHOCTb O M.p& IPELOCTOPOXKHOCTH, MO3BOJIAIOUIHX CHH3HTD apT
KOHLEHTPATOB H H%Mylga- OnacnocTb pasikumenus XapakTepHa AJIS)I,
KOTZa O ot MOCHBIX MM MEJIKO H3MeJbYeHHBIX MaTepHaJOB
HOTpysKe Kayscn orxamn, LLAKHOM cocrosun, Takne rpyss m H
BIArH s TOI%’ ;‘ Cg’X"Mﬂ, HO OHH MOTYT COAEpKaTh ,ZIOCTaTOIHI-)[O
HAMHYGCKHX HaL TOOBl B pefice MOX JeHCTBHEM CTATHYECKHX H JH
Crostin Thyan 1%301( NepeATH B COCTOSIHHe TeKyyecTH. B 3ToM co-
i e mogiYo TYT CMECTHTbCSI K GODPTY NpH HaK/IOHEHHH C )
PaBHHBAaHHH ncl?cnsea}:lgz nepBO}éaqaanOe, DOnOMeHHE, DK eroyﬁgla
< ) KpeH ‘ N
OnaCC)HOH BETHYHHHI. Pelt DyAer mporpeccusro BOspacrath A0
)TMeUaso
XKalle cyanfgh;m HEKOTOpLIe KOHLEHTPATH, HanpHMep, COZep-
BOJIBHOMY HaT o MOTYT MOABEPraThCsi OKHCJEHHIO H CaMON onp
COepKaHHH IEIoaTHmo’ €C/IH OHH NEPeBO3STCH NPH HHU3KOM BJI;al"S-
TH py HOB‘;ImeHH(;)MY KeJlaTe/IbHO NepeBO3UTb TaKHe KOHLEHT Zf
dnpa M BJIarocojepKaHHuH, KOTOpoe p
B TIgeP%}KH}KaeMOCTb. ’ Poe, oanako, obecme-
oZeKc
HOJIOTHH ﬁepez();::epxcanncra OTJeJibHble DPEKOMEHJALHH 110 Tex
banoc. une Oﬁmﬂblzéonuempa'ron C YyYeTOM THOa CyjgHa Ykass-
CyAa MJIsi TeH ' )
I1EDEBOSHTE K epajibHBIX TPy30
qu?loan bT I;OHHCLILIeHTpaTm TOJILKO ¢ BJlaI‘OCOIlep}Kal-ll)geMB HenﬁmKHH
MeTH'{eCKOﬁpTa opraGenbHoro. TIpn 5ToM XHIKHe TpPy3mI BpeBbl-
LEHTpaTamu geT:L? AOJKHEL 3arpyXaThcs B ONHH OTCEK ¢ §§§'
HOCTOPOXHOCTH 1D CHHE DeHCa NOJIKHB NMPHHHMATHCA Mephbl Ipe
HBIH KOHIIEHT an THB NONajaHus XHAKOCTEH B OTCEK, 3ar }Kp )
pata s cnyqag EI?CI)VL(: ;;I{I(J)H HEOOXOAUMOCTH OXJIaKAeHHs KopHyue*}e{}T{-
HarpeBaHus pe A
Boﬂé B OIPaHHYEHHOM KOJHYECTBe PEKOMEHAOBAMOCH PACMBIIATH
~Cyna mas re ;
THPOBaHHEbIe YCTHggéMbeIX TPY30B, HMEIOLlHE CIEUHANLHO ClpOeK-
coliepKaHHeM preBbfgaémh:I?FYT T eosuTh, KOHIEHTPATH ¢ Biraro
KOHCTDYVKIHS HM TpaHCnoprabeJbHVIO BJa
llomxﬂlgf P?ém’{rojlib }?Oacnéoﬂomeﬂne TaKHuX CHeIlI/IaJIbZIbIX YC;{;)I?)%CCTT?'
KalOlHM TNpH CcMe obecrieuuBaTh NPOTHBOAEHCTBHE CHylaM BOSHHB
ath 1o HpHeM.ne;Ie?HH Pa3XKHKEHHOTO KOHIEHTPAaTa, HO M CHE-
M€ BCJEICTBHe OH BEJIMUHHbI KpEHSIHe MOMEHTHI, BO3HHKAIO-
Yoprom 6nonepetmoro CMeIleHHs] rpysa B Tp}o’Me raio:
€00X0OAUMBIX cHenHa )
o JbHBIX yC i
TOHYHBOCT YCTPOUCTB H
H JOJXKHB GbiThb BHIIAHBI Ha cyar;o’ amn‘;&ﬁ?ﬁ; oc
Heit

Cyza, cneun

, albHO CHPOEKTHPOBA

HHIX TPVY30 , POBaHHble AJIsSI IePEBO3K

Py3cs, B KOTOPHX BHyTpenHHe nePe"?OPKHpPasmeIfugr?Zaﬁgi-
» . ) N ?

-
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4To65l IOCTATOYHO HAJEXHO OTPAHHUMBATH CMelleHHe rpysa, MOTyT
IIepeBO3UTh KOHIEHTPAThl, BJIArOCOALPIKAHHE KOTOPHIX IIpeBbILIaeT
JONYCTHMYIO TPaHCIOPTaGebHYI0 BJAXKHOCTD. KoHcTpyKuHs ~pac-
cMaTpHBaeMHIX CYyI0B JOJKHA 6bITL OfOOpeEHa aJIMHHHCTD anue#
CTpaHB PETHCTPAllMH CyAHA, H CBHICTEJLCTBO 06 3TOM JOJIXKHO Ha-
XOAMThCS Ha CyAHe.

MarepuaJsl, KOTopble NPEACTABIAIOTCS Ha ofgo6peHHe aJIMHHHU-
CTpAlHH, NOJIKHBI BKJIIOUAaTh: YEpPTEXH MPOMNOJLHOTO H nornepeyHo-
ro CeueHMil CyfHa M 4epTeXH OTAeJbHbIX CYLOBBIX KOHCTPYKIIHH, a
TaKKe PacuerH OCTOHUMBOCTH, YUHTHIBAIOUIHE Pa3MEIICHHE rpysa u
KHIKOCTEHl B TaHKax, Hajuuue Ha CyaHe CHEUHAJIbLHOTO oGopyno-
BaHMs JUIA T€PeBO3KH HABAJOYHHIX IPY30B M BOSMOXKHOCTb CMeElle-
HHs Pa3KHIXEHHOro rpysa.

Bosbmoe mecTto B Komexce OTBOAHJIOCH METOAAM or6opa npob
¥ ONpEJENeHHI0 Pa3KNKAEMOCTH TPY30B TO STHM npo6am. Tpamuc-
nopra6esbHast BJAaKHOCTb AOJKHA ONPEARJIATHCA KOMIIETEHTHOH Jia-
GopaTopHeit Mo oTpabOTAHHBIM OT TPy3ad npo6am. TIpo6El KOHIEHT-
parta mjs JabopaTopHBIX HCMBITaHUN JOJKHBI OTOHpAThCsS UYepes
COOTBETCTBYIONIHE NPOMEXKYTKH BPEMEHH. TIpoBepKy BeJHYHHBI BJIa-
KHOCTH Pa3KHKEHHs CJIeAYeT NPOU3BOAHTH, IO KpaiiHeil mepe, Ka-
JKJIble TOJT0Ja, OCOBEHHO ecH TMPOHCXOAST W3MEHEHHs B Tpouecce
MpOM3BOJACTBA KOHUEHTPATA. [Tpo6bl KOHIEHTPATa, MpeabABJIEHHO-
0 K NOTpy3Ke, JAOJKHBEI OTOHPAThCS HEMOCPEACTBEHHO M3 wrrabe-
Jisl, H3 KOTOPOrO NPOU3BOJHTCS NOTPy3Ka. Ecnu B NepHOA BPEMEHH
MexJy 0T60poM npo6 W TOrpy3Koil KOHIEHTPATOB HA CYILHO BHINA-
[aJH CYUeCTBEHHbE OCAJKH, HEeOBGXOUMO TIPOM3BECTH IOBTOPHEIN
orGop nmpob mepen norpyskoit. B Tex ciaydasx, Koria rpys pacro-
JOMeH Ha yAaJeHH: OT NpHuaja H NOCTABJIETCA K MECTYy Norpys-
KH 1O JKeje3Hofi Jopore, aBTOTPAHCNOPTOM HJIH 6apxaMH, Mpo-
6ni, oTOGpaHHble Ha MecTe XpaHeHHs, MOryT 6BITb HCIIOJb30BaHBI
TOIBKO TIPH YCJIOBHH, UTO TPy3 B NyTH HE NOABEpPrajcH BO3JeficT-
BHIO aTMOChepHHX ocalkoB. B ciyuae NPOROJIKHTENIBHOTO  HJIH
CHJILHOTO JOXKAA NOTPy3Ka JOMKHA GHTbH BPEMEHHO npekpaiesa
¥ JIOKH 3aKpHITH. KOHIEHTpAT B Baronax, aBTOMOGHJISIX M Gapxax
B 5TOM cJayuae Takxe JOJNKeH GHTb HANEKHO 3alullled OT ocai-
kop. EcJH H3BeCTHO, YTO rpy3 OblI MOAMOYEH IPH TPAHCHOPTHPOB-
Ke K TIpHYAJNY, TO HEOOXOIMUMO Mepel MOrpy3Koil Ha CyaHO 0To6paTh
npo6sl IPHMEPHO U3 KAXAOro MATOrO Bufa TpaHcropra. ITpobul
oT6HpalT ¢ MOBEPXHOCTH Tpy3a H C rJy6uHBl, PaBHOW MOJIOBHHE
TOJILLIMHE! CJIOS. "

CeptHduKaTH € YKa3aHueM JONYCTHMOf TpaHCIopTabelbHO
BIIAXKHOCTH H (DAKTHUECKOTO BJIArOCO/epXKaHHs rpysa JOJXKHBE! OHITH
IpeacTaBJeHbl KamuTaHy H COOTBETCTBYIOIIYM MOPTOBBIM BJIACTSAM
‘7o Hauana Norpysku. B caydae, ecln KOHIIeHTpAT JOJIXKEH TIpY-
suTbCS B 1Ba Tpioma HiH Godee, cepruduKaT NOJIKEH YKasbBaTb
BJIArOCOEpIKAHHE KaXJO0ro BHIA KOHIEGHTPATA. Ecau Bnaroconep-
KAHHe OAHHAKOBO /s BCefi MapTHu rpysd M s BCEX 3arpyeH-
HBIX TPIOMOB, TO MOXET GbTh BbAH OJMH CepPTHRHKAT, '

e v

TakuMmu GbLIH OCHOBHBIE NOJIOXKEHHS [EePBHIX PefaKIui Ko,i:.ex-l
ca. IIpu noaroroBke ero K nepeusfanuio B 1977—1979 rr. Guiin
BHECEHB H3MEHeHHs H jonojHeHus. OTaHuuTeNbHBIE OCOGEHHOCTH
Koxekca UMKO 1979 r. onucwBalotcss Huxe. Heo6X0AMMO HMeTb
B BHAY, YTO OTeuecTBeHHble IlpaBusia 6e30macHOCTH MOpPCKOH Ie-
PEBO3KH HE3epHOBHIX HABAaJOYHBIX TPY30B OBbIH MNOATrOTOBJEHH C
yuetoM pekoMmennanuii Konekca usmanuit go 1979 r. Kpome Toro
Konexke UMKO 1979 r. 6v11 paspaboran moakomurerom MUMKO c
yYeroM KDHTHYECKOTO aHa/lH3a HODMATHBHBIX TNOJIOXKEHHH B H3Ja-
HuAx 1965—1977 rr., B YaCTHOCTH HEAOCTATKOB yIja eCTECTBEHHO-
ro OTKOCa KaK KPHTEDHs HeCMelllaeMOCTH H Da3BHTHSI HOBOTO KpH-
TepHs, HCnosab3yeMoro B HopMaTHBHOH npaktHke CCCP.

8.3. HEKOTOPBIE PE3VYJIbTATHl UCCNEQOBAHUA
HOPMATHBHBIX TPEBOBAHMH KOJEKCA MMKO

B cBere cKa3aHHOro BHIIE O COCTOSSHHH HaBaJIOUHOTO TIpy3a
npoaHanusupyeM HopMatuBHylo cucteMy Komekca HMMKO. Omna
Obl1a YCTaHOBJIEHa HAa OCHOBAHHHM HCCJEXOBAHHH, BBHINOJHEHHHIX B
CIOA B 1957—1958 rr. cmeuuanbHOi rpynmoii 3kcnepToB. B gmo-
KJaje TPynIbel aMepHKaHCKHX 3KcnepToB [56] GblIM H3TOXKEHH pe-
3yJbTAThl H3YYEHHS BJIHSHHS BJAXKHOCTH Ha CONPOTHBJIEHHE CIBHTY
06pa3noB KOHIEHTPATOB MeTaJJHYeCKHX PYA. I'pacdHuecku oHH IO-
ka3aHsl Ha pHC. 3.10. [Tpy HcnbITaHHAX OBLIO OTMEYEHO, YTO C PO-
CTOM BJIa}KHOCTH CONPOTHBJIEHHE BO3PAaCTaeT, OJHAKO C HEKOTOPOTO
3HaYeHHs BJAXKHOCTH OHO OBICTpO TajgaeT. I  OXHHX KOHIIEHT-
paToB OTMEYaJioCh CYyLleCTBOBAHHE NHANMa30Ha BJAXKHOCTH, B IIpe-
Jenax Koroporo obpaseun o6GJjamaer HauGoJsbliel COHpOTH’BJIHeMO-
CTBbIO, VI APYTHX — TaKOH o6JacTH He HabJII0XAJ0Ch.

CooTBETCTBEHHO OBIIH YCTAHOBJEHBI NOHATHHS O HEKOTOPHIX
npefiesax BJaXKHOCTH, KOTOpble B CBeTe CKa3aHHOTO BHILIE MOXKHO
TOJIKOBaTh KaK IMpeJesbl COCTOSIHHH, NpaBia, TOJAbKO B (QYHKIHH

T,f"*“/ﬁM? i ,L—ynq/sz
y y
400 /7 400
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Puc, 3.10. Bausinue BJaXKHOCTH KOHLUEHTPATOB PYJ HA COTMPOTHBJIEHHE CABULY
(no pannbiy uccneposannit B CLLIA)
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. Puc. 3.11. CocrosnHe KOHUEHTPAaTOB B
W, % / 33BHCHMOCTH OT BJAaXHOCTH (O [AaH-
- —-1 HbBIM HecaenoBanuii B Kanane):
: I — cTaTHYecKoe BOJOHacChileHHe (COCTOS-
2 HHe, INPH KOTOPOM B HeHarpyxXeHHOM 06-
pasiue Bce IyCTOThl MeXKJAYy 4YaCTHLAMH 3a-
J ?onHebe BOMOH); 2 — TOYKA paspylleHHs
COCTOsIHHE, NpPH KOTopoM o6pasel paspy-
b - —1 A= A LN2=f(W)  waeTcs B ciyvae NPHIONKEHHS CTAaTHYECKOH
- . Harpysku); 3 — TOouKa pa3kKHKeHHs (cocTo-
¢n2 siHMe, INpH KOTopoM ofpasen pacTekaeTcs B
cayyae BO3JAeHCTBHS Ha Hero BHOGPaUHOH-
HbIX Harpys3ok); 4 — TpaHCnopTabe bHLIil
npejes BJaXKHOCTH (BeJMYMHA, YCTAHOBJEH-
Hast ¢ 10%-HeiM 3amacoM kax 90% oT
cn NnpeAblaylle#l BeJHYHHBI BJAXKHOCTH), 5 —
TOYKa MHTpallii BJarH (BJNaXKHOCTb, HaYH-
Hasi C KOTOpOH B Tojlle IuTaGedst rpysa

P

6 smimief(w)  Ha07ONaeTCA TOILEM Bark B Bepxine
T TT1T T L‘U_n’_-/l’ miont=f( CNOM B YCJOBHSX MOPCKOH TNepeBO3KH, 4T
0 | 1] NPHBOIHT K DAa3XHXEHHIO); 6 — TouKa Ha-

JaJia «CyXoro» CMelieHus

BJaxHocTH. OHH oTpaxkeHn Ha rpaduxe puc. 3.11, 3auMcTBOBaH-
HOM ¥3 KaHalAckoro usjnanust Komekca. M u A; Ha rpaduke — rpa-
HHUIB KPHTEpHEeB Kak InpelenoB cocrosuuil. Huxe A; rpys omaceH
nepecellaHHeM, BHIIE Ay — ONaceH IepeTeKaHHEM B pe3yJbTaTe
pa3KHKeHHUS.

B kauectBe A B Konekce MMKO npunsiTa BeJHUHHA yrJjia ecre-
CTBEHHOTO OTKoca, paBHas 35°. Ilpn u3BecTHO# 3aBHCHMOCTH ee OT
BJIaJXKHOCTH OKa3aJIoCh BO3MOXKHBIM ONpefessiTh JuanasoH Gesonac-
HOH BJIaXXHOCTH ab, B mpefesnax KOTOPOrO HOPMATHBHO HCKJIOYaeT-
Csi BO3MOXKHOCTh KaK NepeTeKaHusl pa3KHKEHHOro rpysa, Tak H €ro
nepeconaHusl. Takoe HOpMHPOBaHHe OBLIO BBEAEHO B OTEUECTBEH-
Hyo npaktuky B. M. KopoOuoBeiM ¥ HCHOJB30BaNOCh HPH IIOArO-
TOBKE TEXHHUYECKHX YCJOBHH 0e30aCHOCTH MODCKOH INEPEeBO3KH ps-
la HaBaJOYHBIX TPY30B (OHO HJJIIOCTPHPYETCS NPUBEICHHLIMH BbI-
e TaHHBIMH JAJISI CEPHBIX KOJNYeNaHOB).

C HOpMATHBHO# TOUKH 3pEHHS 3TO 03Hayajo YCTaHOBJeHHe
NONYCTHMOK BJakHOCTH coryacHo Mertonuke Koaekca MMKO! u
TOH BJIAXKHOCTH, IIPH KOTOPOH BeJIHYHHA yIyla €CTeCTBEHHOI'O OTKO-
ca JIOCTHTaeT BeJHYHHBI 35° :

Ha ocHoBaHMH BeJHYHHBI yIJia €CTeCTBEHHOro orkoca B Kopnek-
ce UMKO npou3BoAuTCs CBOEro poAa KjaaccH(UKaIHOHHOe pasje-
Jenre rpy3oB. CuuTaercsi, 4To Ipy3bl, AJAs KOTOPBIX Glork>>35°, siB-
JSIOTCS OTHOCHTEJNbHO Ge30NmacHbIMH BO3MOXKHOCTbIO cMelieHus. Ta-
KO€ HCIIOJb30BaHHE TOHSATHS 006 yryie eCTeCTBEHHOI'O OTKOCA MOXKHO
NpeNCTaBHTh B BHIE

Conl-—1imConl—lima,  —35°-Con4.: (3.4)

Torma yroJ ecTecTBEHHOTO OTKOCa BBICTYIAeT B KauecTBe KpH-
Tepuss 6e30MAaCHOCTH, HWIH A =limaork=35°. OnHako B 3TOM Ciy-

yae ‘B KauecTBe KPUTEPHs BHICTYIIAeT OJHA H3 XapPAKTEPHCTHK Ha-

! dra Merozuka ocHosana Ha craniapre CIOA ASTM C109—58,
122 :

BaJIOYHOT'O Ipy3a, YTO HE COOTBETCTBYET yCTAHOBJIEHHBIM B pasfi. 1
o6muM Tpe6oBaHUAM.

Kaxkoro-nu60 TeopeTHueckoro 0GOCHOBAHHSI pasfesieHHsi HaBa-
JIOYHBIX I'PY30B MO BeJHYHHE yTIja eCTeCTBEHHOro oTkoca Her. B pa-
6ore B. M. Kopobuosa [22] yka3swiBaeTcst TOJNBKO, 4TO TaKO€ pas-
HeseHHe yAOOHO MO COOOpaxKeHHsIM IPAaKTHYECKOH AOCTYNHOCTH 3a-
MepOB YIJjla eCTeCTBEHHOrOo OTKOCa B YCJOBHSIX IOPTOB, KOTAA K
pa6oram NpHBJEKaeTCs MNepCOHalN, He obJafaloliuii 3HAHHAMH, He-
06XOAHMBIMH 1Jis 0oJiee CJIOXKHBIX KPHTEDPHAJNBHBIX OLEHOK. Kpome
TOr0, peKOMEHAyeTcsl NPUHATb B KAayeCTBE PACYETHOIO MaKCHMaJlb-
HBIH yroJ KpeHa cyJAHa, paBHblH 35°, NPHMEHHTENHLHO K HOPMATHB-
HoMy 3HaueHu1o yriaa no Ilpasuiaam Perucrpa CCCP (umeercs B
BHJY, BOOOIIe roBopd, He yroJa KpeHa, a aMIUINTyAa GOPTOBOM Ka-
ukH, ompeieneHnas no I[Ipasumam Peructpa CCCP 1962 r.).

MoxHO 6BTO GBI NpPEANONOXKHTB, YTO TaKOe pasfieieHHe OCHO-

'BaHO Ha HEKOTOPOH yNpPOLIEHHO!H MOJENH MOBENEHHS I'py3a, corjac-

HO KOTOPOH CMellleHHe HAYHHaeTCs NPH JHOCTHKEHHH CBOGOAHOMN Io-
BEPXHOCTH IIPH HAaKJIOHE yrjla eCTeCTBEHHOro oTKoca. Eciin npuHATHL
BO BHHMaHHe, 4TO aMIJIATyAa GOpPTOBOH Kauku He npeswimaer 35°,
M MPEJAINOJIOXKUTD, 4TO 'cBOGOJHAST MOBEPXHOCTb IPy3a IMepBOHAUANb-
HO TFOPH30HTAaJbHA, a TaKXke CYMTATh, YTO Kauka He BJIHSET Ha yc-
JIOBHSI AMHAMHUYECKOrO0 PaBHOBECHs I'DPy3a, TO HOPMAaTHBHAS MOJEJb
Konekca MMKO wu npennonaraBumasics B paGore B. Y. Kopo6io-
Ba ToJy4YaeT HekoTopoe cBoe oObsicHeHHe. OfHAKO H3BECTHO, YTO
amMmiauTyfa 60PTOBOH KayKH HEONMHAKOBAa JJSI MaJbiX M GOJBLINX
CYyZOB, YTO AHHAMHKa KaUKH [OJXKHA OTPHIATENbHO BJIHATb Ha pPaB-
HOBeCHe HaABaJIOYHOTO rpysa, a NOCJEeLHHH, KaK 3TO OTPaxkKeHO B
camom Kozmekce UMKO, He o6s3aTeNbHO NEepeBO3HTCH € MOJHOM
IUTUBKOH, Korjla cBOGONHAS NMOBEPXHOCTb O NOJYYEHHS CYLHOM
KpeHa TOpPH30HTaJbHA.

Pasnenenne ckopee MOXKHO OGBSICHHTb yCHEIIHOH NPaKTHKOH Ie-
peBo3kH 0Ge3 CMellleHHii HaBaJOUHBIX TPY30B THIA PYA, KOTOpHE
XapaKTepH3yIOTCs 3HAYEHHEM Qorx OKOJO 40—45° u mcropuuecku
NIEPEBO3MJINCh C YaCTHUHOH IUTHBKOH [34], U OTHOCHTEJILHO YaCTHI-
MH Clly4asiMH CMEILeHHs 3ePHOBHIX TPY30B, XapaKTepPH3YIOUIHXCH
3HAUeHHEM Clorx < 30°.

Bonpoc o cMemiaeMocTH HaBaJOYHBIX T'PY30B B 3aBHCHMOCTH OT
BEJIHUHMHBI Qlorkx HOCHT HE TOJIbKO HAayYHBIH, TEOPETHUECKHIl Xapakrep,
HO M HMEeT YHCTO NPaKTHYeCKoe 3HAa4YeHHe IJIs TEXHOJOTHH MOp-
CKHMX TI€PeBO30K. HuxKe NpUBOAATCS CBEJEHHS O paclpelesleHHH IO
BeJIMYHHE YIyia €CTeCTBEHHOrO0 OTKOCAa HaBaJOYHEIX TPY30B, mepe-
uncaeHHbX B IIpunoxennn A!' x Komekcy UMKO (ra6a. 3.3).

W3 404 nauMeHOBaHHMI HaBaJOUHHIX rpy3oB 171 xapakrepuayer-
Csl 3HaueHHEM aorx<35°. Kpome Toro, eme 141 rpys xapakrepusy-
eTCsl 3HAUEHHEM Olorx, OYEHb OJHM3KHM K <KDPHTHUECKOMY» B  35°

! Brech u Janee CBeleHHs Kacalorcsi Ilpuiiomenuii Kogzekcy wuszauus
1972 r, ‘
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Ta6auna 3.3

C
VFOI CCTECTRCHNOTO OTKO®, | (11 90 10 80 | OT 812035 | OT 36 10 40 | OT 41 u Gonee
o
KonuyectBo HaumeHoBanuit
rpy3soB 78 85 141 92

(rpynma rpysoB, xapakTepH3yeMBIX dork=36+40°). Kak O6yxaer
NOKa3aHo BhIIIe, NPH BO3MOXKHBIX Ha NPaKTHKe pasbpocax sHaue-
HUH Qorx B IPOIIECCE 3aMEPOB STH IPY3hl TAKKE MOTYT GBITh B Psi-
Jle CIyyaeB OTHECEHBl K YHC/IY CMellalolHXCs.

Takum o6pasoM, GoJee MOJIOBHHEI HABAJOYHHLIX TPY30B, H3BECT-
HBIX B MHPOBO# npakTuke, no kpurepuio IMKO moryt Guith OTHe-
CEHbl K YHCJY ONACHBIX M JOJKHBI HEPEBO3HTLCS C COOJIONEHHEM
CMELHaJNbHbIX Mep IPEeLOCTOPOXKHOCTH, TPEGYIOIHX MOIOJHHTE b-
Heix 3arpar. OfHako yxe B Koaekce MMKO umewTcss mpoTHBO-
peunBble COOOLIEHHS H PeKOMeHJAllHH, [OKa3blBaIOIHe, YTO MpPH-
MEHEHHe BeJIHYHHBI yIJIa €CTeCTBEHHOIO OTKOCA Olorx=23H" B
KayeCcTBe KPHTEDHS ONACHOCTH B DPsiie CJHyduaeB OKa3biBaercsl 3a-
TPYAHHTEJNbHBIM, a IOAYac IPOTHBOPEUHT H3BECTHOH MpPAKTHKE Ile-
PeBO30K. DTH CJIyyaH OTPaxKaloTCs B NMPHBEJEHHOH HuXKe Tabu. 3.4.

[IpuMeuanuss H KOMMEHTAPHH K HHM IOKA3BIBAIOT, 4TO Ha NpaK-
THKE TEXHOJIOTHSI NIePeBO3KH HaBaJOYHHIX I'PY30B NOJYAC HE 3aBH-
CHT OT BEJHYHHHI yIJla eCTeCTBEHHOIO OTKOCa, U 3TO OTPas3HJIOCh
B camom Komekce MMKO. B cBsisn ¢ 3TuM HHXKe PacCMOTPHM He-
KOTOpLIE OCOOEHHOCTH YrJla eCTeCTBEHHOIO OTKOCA.

TTonsiTHe «yrosl eCTeCTBEHHOTO OTKOCA» HAUAJO HCHOJb30BATHCH
B MeXaHHMKE, a 3aTeM H B CTPOHTe/bCTBe B Hauaje 1600-x rr. moc-
Jie onbiToB AMOHTOHA IO onpeleseHHI0 TpeHHs. IIpu ypoBHe pas-
BUTHsI HayKu H TeXHUKH XVII B. 370 GblMa €AHHCTBEHHAst XapakTe-
pHCTHKa rpyHTOB (paboTOCHOCOGHOCTH H NPHUTOAHOCTH) AJS BO3Be-
A€HHS TSXKeJbiX KaMeHHBIX COOPYXKEHHil, Npex/e BCEro ykpeiJe-
HHH, Ha OGPHIBECTHIX OTKOcax. OxHako yxe okomo 200 Jer Haszarn,
B nocaenneil derseptd XVIII B, mocne paGornt C. Kymoma [43]
cTajla SICHOH (H3HYecKass HECOCTOSITEJBHOCTp YIJia eCTECTBEHHOTrO
oTKoCca.

C xomnma XIX B. Bemercsi paspaboTka METOJOB PacyeToB OTKO-
COB, KOTODbie HALIJIH CBOe HHXKEeHepHOe NDHMEHeHHe B IepBOH uer-
BEPTH HaIllero CTOJIETHS, H C TeX IOp YroJl €CTEeCTBEHHOro OTKOCa
KaK XapaKTePHCTHKAa YCTOHYHBOCTH . TpPYHTOOGPA3HOrO0 MacCHBa
npuMeHsiercss Bce pexxe. B nocaennne 40—50 sieT NIpH CTPOHTENBCT-
Be CKOJIbKO-HHOYIb OTBETCTBEHHBIX COODYXKEHHH OHa He IpHUMEHs-
ercs BoBce. MIHOTZla yrosl eCTeCTBEHHOTO OTKOCA HCIOJIb3YETCS TOJb-
KO 1Jisi TOro, 4to6nl MPUMEPHO ONEHHTH, NMOJ KaKHM YIJIOM K TODH-
30HTY MOXKET PacClOJIOXHTLCS OTKOC TOTO HJIH HHOTO HMCKYCCTBEH-
HOTO TPYHTOBOTO COOPYXKEHHsI MJiM CBOGOJHAsi IOBEPXHOCTH ChHINY-
4ero Marepuaja B TEXHOJOrHYECKHX allaparax.
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Tabnuua 3.4
N
.vmcwa_ a 3ameuaHus KomMenrapuii aBtopa k
EIK%‘:{’;% Ipys M’l*/:r OTK, B Ipunoxennsx ) anuaMpB npnng,menniaxm-
Koxek- rpan K Konekcy K Konekcy
Ca
A-9 Llement Ynenbuolt Bec u| HenocpencTsennoe Baus -
([aung) yron ecTeCTBEHHOrO| HHE  MIOTHOCTH  YKJaJIKH
OTKOCA 3aBHCAT OT|TPy3a HA €r0 NPOYHOCTHbIE
KOJMYECTBA BO3AYXa| (CABHrOBbIE) XAPAKTEPHCTH-
B ILleMEHTe. Ecam| ku. BennunHa agri yraa ec-
ofecneyeHa MOxaya| TECTBEHHOrO OTKOCA  He
BO31yXa B Tpy3,|aBaseTcs B 3TOM ciyyae
TO OH HAYMHAET [1e-| XapaKTEePHCTHKOH MOIBHK-
peMelaThC s NPH Kpe-| HOCTH rpy3a
He B 7%. Ilpu BbI-
TeCHEHMM  BO3JyXa
yroin ecTeCTBEHHOTO
OTKOCa  BO3pacTaer
1o 90°, mpu 3TOM
MJIOTHOCTh COCTABJf-
et 1,5 t/mM%. B ycno-
BHAX MOrPY3KH I1]0T-
HOCTb 1,35 1/M3,
a yroa Havana cme-
meHHs 30°
A-10| Llement 0,72 | 0--75 — Bennunna agrg  3aBHUCHT
(PunasaHAUs) OT IJIOTHOCTH YKJAAKH Tpy-
3a
A-10 | Llement 0,8—115—-20] Mansiii yroa ecte-| C yseanuenuem mioTHO-
(Ppanuns) 1,0 CTBEHHOTO  OTKOCA.|CTH TOJBHIKHOCTb  Pe3KO
ONHAXKABL  yCTaHO-| YMEHDBINAETCS M He XapaKTe-
BMBLIMCH, He MOJBep-|pU3yercs BeJMUHHOH yria
MeH H3MeHEeHHSM €CTeCTBEHHOTO OTKOCa NpH
3arpyske
A-10| Llement 0,67 | 60 Yron wower wu3-| Bausakme no cBoficTBaM
(Hopserus) ' MEHSThCH rpy3bl  OXapaKTepH30BaHbI
A-10 | Ilemenr 0,64 | 12 |To e PE3KO OTHYAIOIIUMHUCS (B
(CILIA) 4 pasa) 3HaYEHHIMH aory,
4TO, BHIMMO, SIBJISIETCH pe-
3YNbTATOM 3aMepOB  INpH
Pa3JIMYHOH MJOTHOCTH
A-3 Cavnozem | 1,0—| 15 Magnbiit yron ecte-| T'uHO3eMBI TIDH 6IH3KOM
(Ppanums) 1,2 CTBEHHOTO OTKOCA| FPaHYJIOMETPHUECKOM COCTa-
npu norpyske. Of-|Be OXapaKTepU30BAHbI BECh-
A-3 Canvosem | 1,0—| 15 |namasl ~ ycramwosu-|ma Pa3JHYHBIMH  3HAYEHHsI-
(I‘Bnﬂeﬂ) 1,2 BIIHCbH, OH OCTaeT-|MH. DTO, BHIMMO, Pe3yib-
CSl TOCTOSIHHBIM TaT 3aMepoB IpH PAa3HOM
A-3 T'aunozem 10,92—|26—29 — ﬂJlOTHOCTI:l U B ga:mt{)lx yc-
(ABcrpanus) (1,03 noBuaX. Bo3MoxkHO Biua-
A-4 Tmunosem 1,25 [35—40 — HHe pasbpoca 3HayeHHH Ha
(CLLIA) KOHEYHbIt pe3yabTat
A-67 | <ocdopur | 0,45 | 50 Heo6xomuma nos-| [Ipesbimenne yriom ecte-
(o-8 Kiopa- Has IMITHBKA CBOOON-| CTBEHHOrO OTKOCA BEJHYH-

cao)

" |HOH MOBEPXHOCTH.

YcranasauBath  me-

Hol 35° He rapanTupyer
HecMelaeMocTd 6e3 IITHBKU
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ITpodordcenue Ta6Aa. 3.4

N
I—J;Sﬁ;‘;_ W, o 3aMeuaHHs KommeHnTapu#i aBTopa
SKEHUH Ipys Mt l?;;‘n’ B TIpHIONKEHHSAX K 3aMeYaHHSM B [[PHIOKEHHSX
Konek- Kk Koznexcy K Konekcy
ca ,
peGopKH HeT Heo6XO-
TIHMOCTH
A-68 | Cyabdar 0,90 | 31 Cumelnenyio He mo-{ Hecmotps Ha TO  4TO
KaJIns IBepxeH aork << 35°, Tpy3 HecMe-
1aeMbli
A-66 | Pochar 0,70 | 30 |Yroa ecrectsennoro| Ilocie ynjoTHeHHs rpys
(TyHuc) OTKOCA,  OJH@M(Jbl| CTAHOBUTCS HECMEL1aeMbIM.
- |ycranoBuBmch, He| CMellaeMOCTb He XapakTe-
W3MEeHsIeTCs pusyeTcst 3HaueHueM YrJa
€CTeCTBEHHOTO OTKOCa NpH
norpyskxe
A-65| Pochar 0,80 | 30 |To xe I'pyabi, 6H3Kue MO CBOH-
(Anxup) CTBAM,  XapaKTepPU3YOTCH
A-65 | Pochat 0,84 15 » yIJIOM eCTeCTBEHHOrO OTKO-
(Mopokko) ca, oOTiMyalmuMcs B 2
pasa
A-57 | Tanbka 0,59 { 30 Ouenb Jerko Ine-| I'py3 6JM30K K MAealbHO
MOpcKast peKaTblBaercs chinyyemMy

[Ipu olleHKe CMEIaeMOCTH HABAJOYHBIX TPY30B, B 4ACTHOCTH,
3epHa, 3Ta XapaKTePHCTHKA Hayajla NPHMEHAThCA B KOHUE IpOLI-
JOr0 BeKa, KOra OHa BIOJHE COOTBETCTBOBaJa OOLIEMYy YPOBHIO
DAsBHTHA NPHUKJaAHBIX HHXKEHEDHBIX peuleHHHA B 06/acTH MeXaHH-
KH CHIIyYHX Cpef. v ,

B HOpMBI MODCKHX NePEBO30K XapaKTepUCTHKA yIjia eCTECTBEH-
HOro OoTKoca 6buia BBegena mpu moarotoske Kousenuun COJIAC
1960 r., Korja Nmo HHMIMATHBE COBETCKOH JAejeraiuu OBUIO CAeNaHo
NpejJoXKeHHe CUHTATb HEeCMEIlAlOIMMHUCs TPYy3bl, yroj ecTecTBeH-
HOTO OTKOCA KOTOpPHX He Menee 40°. B manbuefiiem, Korfa Guro
pellieHo BBIJEJHTb HE3€PHOBbie HaBaJOYHbIE TPY3bl W3 KonBeHuuu
u cosnath Komekc MMKO, B KauecTBe HOPMATUBHO¥W YCTaHOBHJIACH
BeJIMYMHA YIJ1a eCTeCTBEHHOro orkoca 35°.

C TeopeTHuecKOil TOUKH 3peHHs NpHMeHeHHe B 60-x IT. HalIero
BeKa TaKoi ycTapeplliell XapaKTePHCTHKH, KaK Yrojl €CTeCTBEHHOI'O
OTKOCA, AJiSi OLEHKH TOJNBHKHOCTH HaBAJOYHBIX TPY30B Ha (oue
yCIeWHO MPHMEHSIBIIMXCSA K TOMY BPEMEHH OKOJIO 40 ner uHXKeHEp-
HBIX METOZOB pacuyerTa yCTOHYMBOCTH TPYHTOBBIX OTKOCOB MOXKHO
OGDBSICHHTL T€M, YTO CBOMCTBA HABAJOUHBIX TIPY30B, HX OOLIHOCTH
¥ Pas3iHuHsi ¢ TOUKM 3DEHHs CONPOTUBJIEHHS CABHUIY elle He OBLIH
JZocTaTouyHO H3yueHbl, Kpome Toro, mpenmnoJarajocb, 4TO HMCIOJb-
30BaHHE NpOCTelilliell XapaKTePHCTHKH — Yrja ecTeCTBEHHOro OT-
Koca YIPOCTHT KilacCHOHKAIHI HABAJIOYHBIX TPY30B, IMO3BOJIHT
OmepaTHBHO H OJHO3HAUHO KNacCHHUMPOBATH IPY3 HA mpHuane
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L
IJ'IIZpTg CHJIAMH OTHOCHTENBHO Hﬁ3k0kBaJ1H(i)HlIi/IpOBaHHOI‘O nepéona;
» O€3 BBINOJHEHHST JOCTATOYHO CJIOMKHBIX MJIsi ONepaTHBHBIX pa-

62;§HKOB IOpTa * pacyeTOB, METOAMKA KOTODPBIX AJIsi MOPCKHX nme-
PEBO30K B TO BpeMsi He Oblia paspaboTaHa

.

CorsacHo ompenenennio, NPUHATOMY B T€OJIOTHH, YroJ €ecTecT
BEHHOro OTKOCAa — 3TO Yro HaKJIOHa oépasy:omey“; KOHyCa nm;
grggrﬁamom, 06pasyeMblil MOBEPXHOCTBHIO CHIIYYEro (pBIxJI0T0)
yXoro rpyHra (HampuMmep, necka), cBOGOZHO HACHITAHHOIO Ha

PH30HTAJIbHYIO MOBEPXHOCTh, C 3TOH MOC/aeqHex. "

HeoxHosHaunocTh Takoii XapaKkTephcTHKH fgaie IJ1si OJHOPO

HLIX I'paHy/THDOBAHHEIX MaTePHAJOB OTMEYaeTcs B pse nccneﬂoag-
Hul, B wactHoctH B paGore C. @puamana [47], BbmoJHEHHORX 1;

CBA3H C pa3paboOTKOH BONMpPOCO
) B 0€30MacHOCTH MOPCKOI
IPaHyJMPOBAHHOTO MOTaLIa. peKol Tiepenosk

yro.n €CTECTBEHHOTO OTKOCA NMPHOGPeTaer HEKOTOpHii ¢usuy
CKHI CMBICI KK XapaKTePHCTHKA Ipy3a IPH COGJIONEHHH YCJIOB i
00pa30BaHHsT KOHTPOJIBHOTO OTKOCA, KOTAA PBIXJIOCTD rpysa BO BCZ .
MaccHBe paBHa MaKCHMAaJbHO BO3MOXKHOH. JTa 0COGEHHOCTh 1€ .
€T MajeKo He paBHO3HAYHBIMH H3BECTHBIE METOAB ONpeieseHHs -

W3 npumensieMbix B MeXaHHWKe CHIIYYHX TeJs METOJ0B (BBHICHIIIA
HAS M NOCTENCHHOTO HapaUIHBaHHS KOHyca; OGDYIIHBAHHS BEPT .
KaJIbHOTO OTKOCA; NOCTENEeHHOrO INepechilaHus; U3BJICYeHHs KOI-II) -
CBIIIYYECTH H3 €€ MacChl; OGpYIIeHHEe OTKOCA BO BpallalomeMes %ca
pabane) B paGoTax ¢ HaBaJOYHHBIMH rpysaMu O6GBIYHO ncno.nbsy;c?r-

MeTOAbl 00pa30BaHHs KOHTDPOJBHEI
yera p X OTKOCOB, YKa3aHHHIX Ha puc.

. Metoxn c6pacbiBaHHS ¢ BBICOTHI GBI npenycmorpen MucTpyk
e, pauspaéoTaHHOﬁ nox pyxkosonctsom B. H. Kopo6uosa u gge ol
ACHHOU 3aMECTHTeJeM MHHHCTPa MOpckoro duora 14.07 643;‘ Ili/i}x
TOJ OODYIIMBAHHS BePTHKAJbHOTO OTKOCA npu HO,iI’bG;Me cren o
HCIOJB3yeTcst MpH paboTax ¢ npubopom JIHTBHHOBA Meroa 1o o
Ma TPyObl MOXKHO PacCMaTpHBATh Kak MO;LHQ)HKauPﬁo MeTona lIT:g-A
PYLICHHs BEPTHKAJNBHOrO oTKOca. MeTox 6Bl mpexsioxen B 19690r;

H C TeX MOD HCNOJBb3yeTcs KaK OCHOBHOH
oit B pabotax Jabopa
LIHHUHWM®a ¢ HaBaJOYHBIMH IPYy3aMH. P : P TQPHH

Ha puc. 3.13 mokasanbl ynpouieHHEe MeXaHHUECKHE CXeMbl 1Ipo
LleccoB, MPOUCXOAAMHX MNPH OOPA3OBAHHH KOHTPOJIBHBIX OTKOC% .
Kak 6pu10 BeisiBneHo H. H. CHuopoBsim B Jlabopartopuu JH/II/DKTB'
npH 06pa3oBaHUM KOHyCa TI'Py3a MeTOLOM OCTOPOXKHOTO €ro Ha :’
wuBanus (6e3 cOpachiBAHHS) BO BCEM HACHIMAHHOM MacCHBe cp )
HAaBJIMBAETCA HEKOTOPas BIOJHE OTpefe/leHHAs NMOPHCTOCTD pa};HT; .
MaKCHMAJbHO BO3MOXKHOMY ee 3HaueHHio. dta iHOpI/ICTOCTI’: MOX{eﬁ

tBbapanosckuii M. E. Hosui

. E. Hosulil crioco6 onpesenennst sesn

: JTHYHHB

ggﬁ?ﬁﬂmcpoﬂf\gca CHIIYSHX  TIPY30B B YCHOBHAX  MOPTA. — I/fluqm‘pm.yrcnﬁa
. MopckHe nepeBoskH HaBaJIOYHBIX, reHepajbHHX H CKODONODTS.

muxcs rpysos, 1969, Ne 5 c. 32—34. ponoprs-




Puc. 3.14. Heoptuoponnoers KOHyC# HpH

onpeneseHuu BE@JIHYHHEI yria ecrect-
BEHHOI'O OTKoOca:

1 — ynioTHeHHEHIH BHYTPEHHHH KoHyc; 2 —

PaspeixJieHHas nepudepuitnas 06J1acTh;
3 — OCBINABLIHECS OTHAeJbHBIE YaCTHIEL

CKHX CHJI, 00yCJOBJIHBAIOUIHX BEJHYHHY yIJla €CTeCTBEHHOI'O OTKO-
ca, eHcTByer cumia ypapa, 84BHCAINASL OT KHHETHYECKOH SHepruu
H4CTHILBL E1=m10f /2, HO v1=V2gH,, u Torna E\=2gmH,.
O6ycnoBnennas sroj SHEDrHeil CHla yaapa MomxeT GhIT pasJo-
KeHa Ha HAaKJOHHOH MOBEPXHOCTH Ha HOPMaJIbHYI0 P H KacaTelip-
Hylo P.. Ilepsas CIOCOGCTBYET YIJIOTHEHHIO rpy3a ¥ Hapyuaer re- ‘
OPETHYECKH NOCTHXKHMYIO MOPHCTOCT CBOGOZHOH OTCHINKH, CO3HaeT
YIVIOTHEHHBI!  KOHYC —rpysa BHYTPDH  KOHTPOJBLHOTO  OTKOCH
(puc. 3.14); BTOpast — croco6eTByer or6pachiBanmio YacCTHI, BHH3
o oTkocy. Takum oGpasom, YroJl HakKJIOHa oTkoca (a1, ar, o)
dopmupyercs mog CYLIECTB@HHBIM BJIHSIHHEM IHHAMHYECKOH CHJTHI,
3aBUCALIEH OT BEICOTHI cOpachIBaHHs, IPHYEM 3TO BIHSIHHe IBOSIKO:

: 0 OT-
Puc. 3.12. Hexoropble METOAB ONpeleJeHHsi BEJHUYHHBI yryla ecTeCTBEHHOT

Koca: YIJIOTHEHHE TIpy3a HOBHIILIAET SHAYCHHE Qorx, a OTOpacHIBaHpe
. CTb; 6 — NOMBEMa BACHOHKH; 6 — 9acTHI, K MOJAOLIBe OTKOCa -—— CHHKaer. Sany}lHHTeJIbHO ycrado-
BT PS8 L LT O s toohonan) Setrs: 5
1T »

onzeworo smuka; [ - yuiomensan (ocic BHTb, KaKoil mpouecc GyAer NpeBalHPOBATH.
PasphIX. ;

YunThiBas ckasannoe OTHOCHTE/IbHO OGLIMX YCJOBHH, NPH KOTO- |
PBIX yrOJl eCTECTBEHHOr0 OTKOCA MOMKeT paccMaTpHBaTLCH KaK He- !
KOTOpasi XapakTepHCTHKa Trpysa, MeToj HHcrpyKunun crenyer pac-
CMaTPHBATb KaK METoJ 06pa3oBaHus HEKOTOpOro cBoGOLHOr'O0 OTKO-
€a B YCJOBHSX ONEITA, a He KAK MeToj OmMpeleseHHsl yria ecTect-
BEHHOro orkoca. ITostomy ¢ 1969 r. METOA, NnpenycMOTpPeHHbIH HH-
CTpykumeit, 8 paborax LITHUUM®a ne HCII0JIb30BAJICH.

Metoa nombema TPYObl, 3aMeHHBIUHH 5TOT METOJA, MO0 cxeme
NPOUCXOAsIIIEro mpouecca CBORHUTCHA, BOOGIIE rOBOPS, He K o6py-
WIEHUIO BEPTHKAJBHOTO OTKOCA, a4 K HCTEUCHHIO MarepHaJsa H3 OT-

i OTHee
6bITh Ha3BaHa IOPHUCTOCTbIO CBOOOAHON OTCHIIKH. Igre::slggaercs{
yKJaAKa 4acTHl, (MeHbIlle IOPUCTOCTh), TEM ggglfﬁxanﬂwé iy

M
OoTKOCa. YroJ Hak/aoHa IpH
T mopuer 6 % — Oyner xapakTepH30BaTh
' HOM. OTCHINKH y
TH — [OPHCTOCTH CBOOOJA :
;anéonbmlgno BO3MOXKHYIO IIO,IIBI/I}KHOgTb Cbln}){fgfe{r?(oll‘{py}(r;a.rpysa o
My obpasoBa
C yuerom 3TOrO OIEHHM CXe€ s | i
r. Yactuusl rpy
gacHo HMHcTpyKuuu . C
cOpacsiBaHHH €ro Cor 4 I lacraun rpysa
MOBEPXHOCTb C H p
aloT Ha TOPH30HTAJBHYIO ‘ i.
réaxfa nocrenengo yMeHbIIAeTCs, @ YaCTHIbI HAYHHAIOT réagf;'x;nqe-
HakJOHHEIH OTKoC. IIpn yK/IajKe KaxKAod 4acCTHILH, KpoMe.

a)

EMOM «TPYGBI»  HEeo6X0AHMO OrPaHHYEHHE CKOPOCTH MOAbeMa.
OHo 6BIO  ycramoBmeno o P€3yJbTaTaM  ONBITOB PaBHEIM
0,2 wm/e.

Ilpn o6pasoBanuu orkoca METOAOM noawvema TpyOHl 4acTh Mac-
CHBA TDy3a COXPAHseT INepBOHAYAIBHYIO CTPYKTYPY H IIODHCTOCTb.

AT .

77

" npu
Puc. 3.13. MexauuueckHe CXeMHl TPOLECCOB, npou?xommux p
e el KOHTPOJIBHBIX OTKOCOB: e
najeHHe 4acTHI; 6 — HCTeyeHHe H3-II0J 3aCJIOHKH; 6 — paspyuiel
a — o '
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- paBHOBeCHA H paspbixyeHuss. OH uMmeer IIOPHCTOCTb, G6JIM3KYIO K
NOPHCTOCTH CBOGOAHOH oTchimkH. Jlng 5TuHx Pa3JHYHBIX IO CBOEH
NOpUCTOCTH yacTell rpysa 6yayT pasiuynml u YIJIBl HaKJIOHAa OTKO-
ca. lna o6pymennoi JacTH yros GyReT MeHbIle H OKayKeTcs He
9—734 i ‘ ' 129

06pa3oBaHUH
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3aBUCALIHM OT IOPHCTOCTH TpY-
3a B «Tpybe» 10 'oépxmma-
pust. Jlas  «MaTepHKOBOM Hac-
TH» YroJ HakJoHa oTkKoca YycC-
TAHOBHUTCS B 3aBHCHMOCTH. OT
MOPHUCTOCTH Tpy3a TpH YKJaAd-
ke ero B npubop. Cuaenosa-
TeJbHO, YIJIbI HaKJOHa O0TKOCa
B DA3HBIX TOYKAX  OKaXyTCsd
pa3JIHYHBIMI TIO BEJHUHHE.
Merox ompejeieHus TyTeM
HAKJOHEHHs silMKa IO CcXeMe
npouecca CBOAUTCS K TOTEpe
yCTOHYHBOCTH OTKOCOM JJIMHOM

rpy30B OTIHUAETCS — HaJHYHEM
CIlelJeHHs, a TMPH TaKHX YCJIO-
BuAX, Kak OyjaeT  MOKa3aHo

HHKe, BeJMYMHA yrjia Tpeieb-
v HOTO paBHOBeCHsT OueHb UYyB-

Puc. 3.15. HaxnohsieMbii#t CTOMMK IR rpprespHa K aOCOJNIOTHHIM pas-
onpejieacHHsl  BENHYHHBl  YIVIA &c&e}gg Mepam orkoca. [losromy B
penHoro oTHoea lgcéolimemy ompiTax, MPOBOAMMEIX ~ TaKHM

MeTOJOM, 3aMepsieTCsl BeJHYHHA
i aBHO-
He yrJa eCcTeCTBEHHOro O0TKoCa, a yrjia npenenbﬂol\:chgManb_
BeCHsI o, OTKOCa JAHHOK JJIMHBL (Zaxe NPH yc3101361/:)1;1JI oo
HO PBIXJIOfl YKJAAKH Tpy3a B AULUK). STO’; Me;glfymeme o
b30BAHHUS
sl TPAaKTHYECKOTO  HCIOJ e
%C XVIII)I/B or 26.04.77 r., npeicTaBJIeHHOro COBMeP;:gI;I-IOHO I;Ilggm;
ruel, Hunepnanpamu u MemngapgﬂHo(ljgol&ri/H]i&S%k) I
IX yn00peHu# N .
BOJACTBY HCKYCCTBEHHB N ia pre. 315,
OTHl TAKHM METOJOM MOK ]
BUA npubopa Anas pab L
0XHO OTMETHTb, U
YuuThiBag Bce  CKasaHHOe, M v !
u. CooTBeTCTBE
‘ Koca II0JIy4aloTCcsl PasHbIMHU. ‘
CyTH yTJBl HakKJOHa OT il Cootmercioer
MMEHSITbCS pas3Has Tep .
Ho MU HHX ROJIXKHA Ip i HOOTH o s
‘ NpHd MAaKCHMaJbHOH p
HaAKJIOHA OTKOCa, 3aMepEeHHbIH ‘ piocTh wa-
‘ ' # MeTogOoM BBHICHIIAHHA Ha p
Teprana U 0Opa30OBaHHHI e ey marovaok
 JOTIOJIHUTEJIbHBIX AHHaAM
Hyl0 TOBEPXHOCTb 0e3 M0 leckiy warpyoos
, * HasblBaTh YTJIOM €CTeC
npu 6GpocaHuu, OyneMm B, Gy
- ' yeHHbIE HHBIMH MET ,
rpysa. Yriel HakJIOHa, IOJY  Oymem
lez;bmam yriaMu HakJIOHa CBOGOLHBIX (HeHarpyKeHHBIX)
COB

UMKO 6bua npeANnpPHHATA MOTBITKA YCTaHOBJEHHUS enprT};org
MeTojia ofipeJeseHuss yria eCTeCTBeHI;?;[‘J% ggigié,ﬂ?a IEIET};?\CIIIf/ﬁ,
U ¢ npejCTaBleHHeM YKa3aHHOro B
gﬂspmoge MMKO 1mo ycTaHOBJIEHHIO _MéeTona onpeneg:;{;ﬁegigﬁ
‘ aTUThCH K ,
CTECTBEHHOTO OTKOCa ILiesnecoobpasHo o6p ( "
ﬁf)l;LKOMHTeTa BC XII 7/1 or.03.05.71 r. (CCCP), BC XIV/3/1 o
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b. DoJbIIMHCTBO HaABaJOYHBIX

N AT

Ta6aunma 3.5

YTOJ eCTeCTBEHHOTO HaKJOHa
Jokyment MUMKO,

CTaThsl

HaMMeHbIlHH Hau6oJblINIE

BC XVIII/6/2 Bbicbimanne w3 smmka ¢ noxb-

HaksioHenne cToma u Bpa-
e€MHOIl CTEHKO#

IeHne GapaGaHa

BC XVIII/6 Haknonenve crona

Ortchinka KOHyca u3 BOPOHKH
Crarba [47]

Orcbinka KoHyca

Haxknonenue crona

09.01.73 r. (CCCP), BC XVII/3 (inf)/1 or 08.06.76 r. (OPT),
BC XVIII/6  or 26.04.77 r.

(Hopserust,  Hupgepaangn
JSMA/APEA), BC XVIII/6/2 or 0

"

2.06.77 r. (PPT) u cratve [47].

B nokymente BC XVI11/6/2 maercsi comocrasienue pesyJbra-

TOB 3aM€pOB BE/JIHUYHHBI yIila eCTECTBEHHOTO OTKOCA YeTHIDbMST Me-
TOAaMH: OTCHIIKOH KOHyca M3 T

peiiepa HAM C JeHTHI TpaHcHop-
TE€pa; HAK/IOHEHHEM CTOJIa; BpallleHHeM Gapa6aHa; BHICHIIaHHEM
~ H3 dIllNKa ¢ NOABEMHOH CTEHKOH.

B noxymenre BC XVIII/6
NeJICHHSI: HaKJOHEHHeM CToJia
(cropBeiiepHEIi MeTON).

B nokymenrax CCCP BC XI1/7/1 w BC XIV/3/1 HIPHBOASATCS
PE3yJIbTAThl MHOMOYMCJIEHHBIX 3aMEPOB BeJHUHHbI yrjla ecTecTBeH-
HOTO OTKOCa Ha pasJIHYHBIX YPOBHAX KOHYCOB, 00pa3oBaHHBIX Of-
HHM METOAOM — NOABEMOM <«TpyObl». B IoKymeHTe SnoHuu Ha
paGoueit rpynme XVIII ceccuy KOMMEHTHDPYIOTCSI OCOGEHHOCTH CMe-

HIeHUsT Tpys3a Npu onpenesieHHH yria eCTECTBEHHOTO OTKOCa MeTo-
IIOM HaKJIOHSI€MOTI'0 CTOJIa.

Brnusinne meroma Ha 3HaYeHHUe
HO u3 tabJ. 3.5.

paccMaTpHBaTCH ABa MeTrona ollpe-
; OTCBINTKOH KOHYyca d4epes BOPOHKY

yrJia eCTeCTBEHHOTO OTKOCa BHI-

Takum oGpasom, npunsaTHe B KagecTBe obOulel meronuku UMKO
METOAA  HAKJOHEHHS  CTOJIA, TPEeNJOKEHHOrOo B JNOKyMeHTe
BC XVIII/6, npuseno x NIOJIyYEHHIO B ONBITAX Hau6oJiee€ BBICOKHX

3Haqe}mﬁ yI‘JIa €CTECTBEHHOT O OTKOCa Hu coxpameHmo KOoJinyecTBa
HaBaJIOYHbBIX rpysoB, HepeBO3HMbIX o peKOMEHlIaLlI/IHM KozLeKca
HMKO. '

B srom Merome yroa (bHKCHpYeTCs, KOTZa MaTepHan  TOJIBKO
Haual CMeIaThCs, YTO COOTBETCTBYET MEPBOH CTAAHH B METOIHKE,
ONMCAaHHOH B JOKyMeHTe SIMOHHH Ha pa6oueit rpynne XVIII ceccan
NOAKOMHTeTa. Kak cKa3aHO B 3TOM IOKyMeHTe, BejHuHHA yraa ec-
TECTBEHHOr0 OTKOCa (DHKCHPYeTCs NPH BTOPOH CTANMM JBHIKEHHS
(caBura crnos rpysa). B atom ¢lyyae, Kak BUIHO M3 NOKyMeHTa
SInoHuHM, 3HAYeHHe yria ecTecTBEHHOro OTKOCA NOJIZKHO ellle BO3-
pacta Ha 5—7°, .

PasHulla B 3HAUEHHAX YIVIa eCTECTBEHHOrO OTK
NpHMeHEeH
Tax,

O

oca rpysa npu
HH DASHLIX METOJOB MOXKeT GbITh OYeHb CYIECTBEHHO.

cornacho cratbe [46] mast rpamymmposammoro moramra npH
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oTéhifike kOHYeA nogydaeres 18,5°, a mpu HakpeHeHun érond —=
28—30°. : '

B cratee [41] npu npumeHenuu BpaileHns GapaGaHa orTmeve-
HBl J[Ba yIJa: yroJ oTkoca (@) u yroa nokos (ar). Mx anauenns
oriinuanTcs Ha 4—5° a mHorga u Ha 8—9°. )

Jauneie nokymenta BC XVIII/6/2 mokasnBaloT, yTO H3MEHEHHE
MeTOfa ONpeJeJNeHHs] MOXKET H3MEHHTb KJIacCH(pHKAIHI0 rpysa Mo
crenenn 6GesomacHOCTH. Tak, CHIMKATHBIH IeCOK MO0 MeTOAaM Ha-
KJIOHEHHs CTOJIa W BpalleHuss Gapa6aHa MOXKeET IePEBO3UThCS MO
Kozexcy kak HecMeIlalouluiics, a B Cydae HCIONb30BAHHS CIOPBEH-
€DHOr0 MeTO/a BHICHIIAHHsA W3 SIIIMKA C TOLbeMHOH CTEHKOH 107-
JKEeH TePeBO3UTHCA 110 TEXHOJIOTHH pasj. 4 ¢ pacueroM OCTOHYHBO-
CTH M TOYTH HEMHHYeMO} yCTaHOBKOH WIMGTHHI-60pAcoB. Mauc npu
HOPMHPOBaHHH 0(€30M1aCHOCTH 10 BTOPOH CTaJMu [BHXKEHHMsS Ha
HAK/JIOHSEMOM CTOJe OTHOCHTCS K ONACHBIM, a IPH HODMHPOBa-
HHH 10 TpeTbeil CTaguH SMOHCKOrO Meroga — K 0e30macHBIM
rpysam. _

IIpu o6pasoBaHuu OTKOCOB JJis 3aMepa BEJHUUHHBI yIjla eCTeCT-
BeHHOro otkoca B JaGoparopun IIHMHMM®a 6bli0 3aMeyeHo, uTO
3HaueHHe XapaKTePHCTHKH HM3MEHsieTcsi No BhicoTe. Kak mpasuio,
y OCHOBAHMsS OHO MMHHMAJbHO, Y BEPIIHHE — MAaKCHMaJbHO. JTO
06bsiCHSeTCS HEOJHHAKOBOCTbIO IIOTHOCTH (NMOPHCTOCTH) MarepH-
ajla OTKOCOB, IOKa3aHHOH Ha puc. 3.13. 3HaueHus yryia oKasniBa-
JIHCh PasHBIMH M Ha OZHOM ypoBHe 3amepa. Ilostomy B  ombiTax, -
npoBoguBmuxcs B LIHHNHMM®e, 6b110 npHHATO 3aMepsATb YeThipe
3HayeHHs Ha KaXk/10M M3 Tpex ypoBHefl. DTa cXema OTHOCHTCH K
KpPyIHOMAcIITaGHbIM, NPOBOAUBLIHMCH B NOPTaX WJH Ha CleNHalb-
Ho#t miaomanke LTHUMM®a, Onu mposBoxuinck ¢ ob6pasuamu rpy-
3a Maccoii o 1,0—1,5 T u monyuuJd HasBaHHe HaTypPHBIX.

Jlnsi M3ydyeHHsr MEJIKOAHCHEPCHBIX T'PY30B INPOBOAHJIH  ONBITHL
Ha JaGopaTOpHOM crojie IpH Macce o6pasua 1—2 kr. Orchinku
BBHINOJIHAJH uepe3 BOPOHKY, 6e3 NajJeHHs rpysa C BBHICOTH, T. €.

MeTOoJ 10 XapakTepy o0pa3oBaHHs KOHyca ObUI HIACHTHYHBIM Ha-
typHomy. CrartucTHyeckas o6paboTka pe3y/bTaTOB ONBITOB MOKa-
3bIBaeT, YTO HATYDHhle 3HAUEHHsI HECKOJBKO HUXKe. IJTO sIBIEHHE
06bsICHAETCS TaK »Ke, KaK BJHsiHHE ILIHPHHB fllMKa HA BeJHUYHHY
YIa Gork, YNOMSHYTOE Bbille, a HMEHHO: 4eM OoJblle JJHHA OT-
Koca, TeM MeHbllle yroj ero HakJoHa. IToaTomy Majibie OTKOCH Ha |
71a60paTopHOM CToJle BCerfia Kpydye Oojee NJIMHHBIX, CHOPMHPO-
BaHHBIX B HATYpHBIX YCJIOBHSAX.

Ananus pesysabraToB okoso 1000 3amepoB mOKasaJj, 4TO pas- g
6poc 3HaueHHHi MOXeT OHTb O4eHp GoibmuM. B cBs3H ¢ 9THM f
6bia TIpoBefeHa 06paboTKa CTAaTHCTHYECKHX NAHHBIX /sl BBHISIB-
JeHHsi TaK HasbiBaeMBIX BRHICKAKHBAIOIIMX BapHAHT IO INECTH ce-
DHIM ONHITOB C MArHesHTOM, XJOPHCTHIM KaiueM, docpaTom Hj
TaJbKOM. DBIIO yCTAaHOBJEHO, YTO B ONBITaX C BEPOATHOCTHIO
999 BbiCKaKuBalOmuX BapuaHrT HeT. CJie/0BaTe/IbHO, ONbITH HE
cojepxar rpy6uix omubox., Ha ocHoBaHHM CTaTHCTHYECKOH 06p
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NpPUHMMATb BEJHYHHY yIJla €CTECTBEHHOro OTKOca KaK nocmmg:
Hyl0O B GEPeroBHIX YCJOBHSX AJIf JaHHOTO TIpy3a. Ha CYﬂ.He.BﬁSC]T-
JIOBHSIX MOPCKOH II€PeBO3KH Ha YaCTHIb Tpy3a HAYHHAOT A€
BOBaTb JOMOJHHTEJbHbBIE MAaCCOBble CHJIBI — CHJBI HHEpIHH, BBI3-
BaHHble TeM HJH HHBIM BHAOM Kaukd. CoBepuIeHHO OYEBHIHO, 4TO
06 3THX CHJIaX, TaK ke Kak H 00 06YC.HOB.HHBaIOI.1lI/IX‘ HX YCKope-
HHSX, HeJb3s CKasaTb, YTO OHH OJAHWHAKOBBI /s JIOOBIX HToqeéf
pasnuunbix cygos. ITosromy B KaxJoi TOUKe KaxKJ0ro cy;cx aC)BIO-
JOBUsI DAaBHOBECHs HaBajJo4HOro rpysa GyAyT ONpeNessiTbCs
i i yria HakJIOHA. -
. r?gg;d:;;{onpe};blmeﬂue YIJIOM €CTeCTBEHHOTO OTKOCja BeﬂH'-II;I;l)I;;
35°, cTporo roBopsi, He Jaer C TOYKH 3PEHHs MexaHuKBH :Hy;ia}luo}o
rapanTud Hecmelaemoctd rpysa. [Ilpumarbiii Tpy3 AEI0N
YaCTh TPIOMOB Cy[Ha C OTHOCHTENbHO IJIABHOM KauKOM MOXK I-l)ke
CTBHTEJbHO OKa3aThCsl HECMELLAloUmuMes; B, TBHHACKAX TOTO
CyAHa WM B TPIOMax Cy/lHa ¢ GoJee TMOPEIBHCTOH KatI{i(ou yCJI6OBH§
paBHOBECHs /15t 3TOro rpy3a cobuionaTbes He Gyayr. Ha H01%087HH;I
HEIOCTATOK YIVIa eCTECTBEHHOro OTKoca B cBoe BpeMs (B T.
ykaswBan I1. Jxenkuuc [48]. dtu BOmpoCH GyLyT PaccMOTPEHBI
HH}K]? yCIOBHSIX CyAHA  (haKTHUECKas COIIpOTPIBJIﬂEMOCT:bCJI(-)Il‘spHy:xa
C/BATY MOKET OKasaTbCsi H Gosblied, yeM B GeperoBblX 3;3 QBHSIX.
Ha BO3MOMKHOCTb TaKOrO sIBJI€HHSI yKasbiBaeT, HalpUMep, D.Ap éLM
[37]. VM npuBOAATCS CBelEHHS O TEPEeBO3KaX uemegym@w;{g%agam,
KOTOPHIH, KaK H3BECTHO, OTJIHYAETCS CKJIOHHOCTHIO "K""%if‘err‘““éénbl'
Pa3phIXJeHHblil - CKAaTHIM BO3AYXOM, OH TedeT Hamolo poms,
YTO MCIOJB3YeTCs Ha CyAax-IEMEHTOBO3aX TpPHU MOrpysKe p
rpyaCKCeI;IJlaHCb Ha ombIT 1eMeHToB030B «CaysepH Hao6ab», 6B ApH,IL’l:
yKa3blBaeT, 4TO CMeNleHHsl LeMeHTa Ha 3TOM Cy[He HE bUI\I/[IiI 3:e
MeueHbl 3a BpeMsi JKCIUIyaTalluH, XOTS Tpy3 3amloJH:l Tg(l)o ol s
LleJIMKOM H CyJAHO TMONMajajo B ILITOPM H HCILITHIBAJIO 1; T};O y
Kauky ¢ ammautyiamu go 30°. OGbscHAeTCs 5TO TeM, qTOﬁOH (?BO-
Max Cy[AHA II€MEHT Iocje TMOTPY3KH MO CrelHalbHbIM TPJ?OTHOIZZ oR0°
JaM C OTPaKaTeJbHbBIMH NHCKAaMH  yKJaAbBajca C nToro CTEIO
1,35—1,40 T/M®, B TO BpeMs KaK pbiXjas 3achlllKad SeTCﬁ I&};T_
(Kak W TPH OTCHIIKE «KOHYyCa» Ha 6e713ery) xapaKTepusy
' 3 ¥ YIVIOM TMOKOsI OKOJIO 7°.
Hocg:ﬁ{;é(;;éhge Bb}IIHIé [O3BOJISIET cAenaTh ABa BecbMa. BaXKHBIX 1153112
3KCITyaTalldd CYJOB BHIBOAA OTHOCHTENbHO ucnonbsosaﬂopz[myﬂa_
eCTECTBEHHOTO OTKOCAa B KayecTBe KpHTepHs HeCMellaeM
3a.
Ban%qexz)c;rb?ﬁ 1‘3}/ TpUMEHEHHe YIyia eCTeCTBEHHOTO omogis :nap;{%ﬁ
c/lyuaeB He TO3BOJISIET BCKPHITH HMEIOLIHECs DE3epBLI eaonacto-
CTH, TIPUBOJMT K HENOOLEHKe MPOYHOCTHDLIX _caoncqga rpC}(r)B : e
OnpaBjaHHBIM 3aTpaTaM Ha YCTaHOBKY MU THHT-00D

yero oéopyﬂosaﬂnﬂ, Korjaa MNnpupOIAHbIE NPOYHOCTHRBIE CBOHCTBaY

s/

rpysa obecreuuBaloT €ro 'HeCcMelLaeMocCThb,
3¢,

BTopoit — mnpuMeHeHHe yria eCTECTBEHHOro OTKOCa B JpPYTHX
CJAy4asiX MOXKeT INPHBECTH K HEJ0OLeHKe OMacHOCTH rpysa. Cuu-
Tas, 4TO 'Ha NPAKTHKE KaKHe-TO TPY3H C Oorx>35° He cMelna-
JIACh, Mbl MOXKEM OTHECTH K WHCJIY HECMeIalONUIUXCsi W HOBHI Tpys,
XapaKTePU3YeMblHl, CKakeM, Gorx=237°. OLHAKO B JelCTBUTE/D-
HOCTH Gsarojiapsi XOpowle# YIJIOTHIEMOCTH CTapele  TpaLHIHOH-
Hble TPYy3bl MOTYT 006JiajaTh B YCJOBHSIX CyAHa GosblueH (akTH--
UECKOH HeCcMellaeMoCTbIO, a HOBHI rpys He Gyzer o6aanaTh e
B TakKOH CTEeNeHH.

Hapsiny ¢ uccienoBanusMu 1o NPUMEHHMOCTH YIJIa €CTECTBEH-
HOTO OTKOCA NOAKOMHTET IO KOHTe#HepaM u rpysam MMKO yge-
JIMI 6OJbLIOE BHHMaHHE METOJAOM ONpeJeseHHs BJasKHOCTH pas-
KHKenust [42—45]. HccnenoBaHusi Gbiin HayaThl B CBSI3H CTeM,
UTO, MO MHEHHI0O MHOTHX CIelHaJucToB, Meton Komekca MMKO
CTpajaeT CyOBEKTHBHOCTbIO OLIEHOK. Kpome Toro, 5ToT Meron He
BOCIIDOH3BOANT IMHAMHYECKHX HArpy3oK IPH MOPCKOH mepeBO3Ke.
Bxmiouennass B Kogeke UMKO Metonuka PEKOMEHJyeT yIpoLieH-
HOe HCHBITaHHe, BK/IoYeHHoe B cranaaptel CIIA asst ruppasiu-
4ECKOro NeMeHTa. JKCNEPTHBIMH KOMHCCHSMH ObUIO  0Z0GpeHo
HCKyCCTBEHHOE NepeHeCceHHe 3ITOr0 MeTofa B 06.1acTb HOPMHPOBA-
HHSI 6e30NaCHOCTH MOPCKOH IIePeBO3KH HEe3ePHOBBIX HaBaJOYHBIX
rpysoB. K HOCTOMHCTBaM MeToJa OTHOCHTCS CPaBHHTENBHO npoc-
TOe 0GopynoBaHHe. BBUIH NpeANpHHATH TONBITKH yCOBEpLIEHCT-
‘BOBaTb METOJ HJ/IH 3aMEHHTb ero Apyrum. PaGoTkl Bequch mox py-
KOBOACTBOM nupexTopa ['eosornueckoro  ympaBssenusi Hopseruu
A. Ksauxeiima.

Hapsay c¢ onHOBpeMeHHBIMH  HCCJELOBaHHSIMH B HECKOJIbKHX
1a060PaTOPHSAX OAHHX H TeX sKe TIPY30B (o6pasupbl  pacchlaajgnch
ueHTpann3oBanHo I'eosornueckum ynpasaenusm Hoperun) se-
70Ch COMOCTaBJEHHE DPE3y/bTATOB, MOJYYaeMBIX Da3HbBIMH MeTONA-
MH. PaccMaTpuBa/uCh MeTOn «CTeKJSHHOH MaJouKm», IpUMeHsie-
Mblit B HopBerun; BHOGpauHOHHbI BHCKO3HMETP, pa3paGOTAHHBI B
Anraun pns paboTH ¢ YroJbHOI cycnensueit; wmerox Ilpokrtopa,
ucnoab3yeMulid B IlIBenuy.

B mnpomecce Mexia60opaTopHBIX HCC/IeI0BaHHI GBLIO yCTaHOB-
JIEHO, YTO MOJy4yalOTCst 3aMETHO pPasJHvalOlHecss Pe3yJbTaTH Kak
B 34BHCHMOCTH OT TNPHMEHSEMOro MeToja, TakK M JaGopaTOPHH.
910 He 6BUIO YYTEHO IPH OLEHKE pe3yJabTaToOB HCCJAeI0BaHHI
H NPHHATHH pelIeHHH O COBepIIEHCTBOBAHHH METONHKH Ha OCHOBA-
HUH TOro, 4TO MHbIE METOJAB TaK XK€ YCJOBHb, KakK . M MeTO.
HUMKO, Tax KaK OHH He BOCHPOM3BOAAT JHHAMHKH JIBHIKEHHS
CyAHa H He MOJENHPYIOT HANPsiKEHHOrO COCTOsiHUsi B rpyse. Kpo-
Me TOro, ONBIT NPUMEeHeHHs YCj0BHON Mertoankn MMKO mnoxasad,
4TO NOJyyaeMmble pe3y/bTaThl ofecneuunn 3a 15 jieT cokpauleHHe
aBapMHHOCTH B pe3yJbTaTe pasxkuxenus. Ilostomy Obuio mpus-
HaHO 1e/1eco06pPa3HBIM COXPAHHTb NPHMEHSABIUHICH paHee METON
ONpEeNesieHHsl BJaXKHOCTH DPa3XKHXKEeHHUSI.

Ilpunsatoie B Kojekce MeTOAB M ONpeje/eHHs, KaK BHAHO H3
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" H3JI0KEHHOTO BHIIIE, He JMIIEHH HEeJOCTAaTKOB. JTO  IPHBOAHT
k kputnke Kogekca MIMKO u mocne ero mepeusraHus. Kpmlfiqe-
CKHe 3aMeyaHus cojepxarcs, Hanpumep, B crathe . Kanucal.

8.4, KOOEKC MMKO 1979 TOLQA. ‘
HOBBLIE HOPMATMBHBIE MOJIOXEHMA

Hapsay c onucaHHEIMH BhIE paboTaMu MO COBEpLIEHCTBOBA-
HHI0O MeTonHMK Komekca, NOAKOMHTET IO KOHTefiHepaM M TIpysaM
HMMKO c 1977 r. nposes Goabliyio paGoTy IO NEPECMOTPY CTPYK-
Typel Kolekca ¥ colepxkaHHS OCHOBHBIX €r0 HOPMAaTHBHBIX MOJIO-
xkenufi. Ilpexnae Bcero ObIO peIEHO OTKA3aThCs OT OGIIMPHBIX
NPHJIOXKEHHH C NepeyHeM TPY30B H YKa3aHHEM -HX MeCTOpOXKje-
HHH, NMOPTOB BHI30BA H OCHOBHBIX XapaKTEPUCTHK. DTO OBIO cle-
JIaHO, HpexJe Bcero, moToMy, uro npu pabore ¢ Komekcom mnpu-
BeleHHble B IPUJIOXKEHHSX OPHEHTHPOBOUHBIE  XapaKTEPHCTHKH
nojuac IpPHHUMAJH 3a HOpPMaTHBHBle. B Kongxce YCHJIEH aKIeHT
Ha TO, YTO TPY300TIPaBHTEJb NeEPel NOrPY3KOH HOJKeH COOGHIHTH
NlepeBO3YHKY BCe HODMAaTHBHEIE XapaKTepHCTHKH rpysa. CooTBer-
CTBYIOIIHE cepTH(HUKATH SBJAAIOTCS HODMAaTHBOM HAa KOHKPETHYIO
TNepeBO3KY.

B kpatkom IlpunoxeHHH A COIEPKHTCS TOJBKO CIHCOK BHIOB
TPY30B, CKJOHHBIX K Da3XKHXKeHHI0, 0e3 YyKa3aHHs BeJHUHHBI
BJIAXKHOCTH Da3XHXKEHHS M MNPOYHX XxapakTepucTHK. B TIlpuioxe-
Huu C yKasaHbl IPY3Hl, He CKIOHHbE K Da3KHIKEHHIO H XHMHYECKH
He akTuBHble. ['Py3H 0XapaKTePH30BaHHI IManasoHaMK  3HaYeHul
yIia ecTeCTBEHHOTO0 OTKOCa H YAeJIbHOH INOrpy304HOH Ky6aTyphl.
Hckaiouenue OBUIO CHENAHO TOJbKO AJISi HOBEIX BHIOB I'DY30B, KO-
TOpHIE NPH MOPCKOH IlepeBO3Ke MOTYT IPeJCTaBHTb XHMHUECKYIO
omacHocTb. [Jisi 3THX rpy3oB oTBeneHo Ilpunoxenne B, B KOTOPOM
coepKarcs JOCTAaTOYHO MNOAPOGHBIE CBEAEHHMS O XHMHUECKOH akK-
THBHOCTH Kaxjaoro u3 HHx. B Tlpunoxenwe D BHIHECEHB METOIHKH
paboT ¢ HaBaJOYHEIMH TIPy3aMH C IeJbl0 KJIaCCH(QHKAUHM HX
ONaCHOCTH, a HMMEHHO: METONMKH OINpeJeJieHHsi yrja eCTeCTBeHHO-
I'GC OTKOCa, BJIaXKHOCTH DPAa3XXUMKEHHS H Ta3OBblIeJeHHs H3 YH06-
peHnit, cosepxamux Hutparthl. Hakoneu, Ilpunoxenue E sBiser-
Csl HHIEKCOM HAaMMEHOBAHHHA HaBaJOYHHIX TIPYy30B, YyKas3aTeseM
NPUJIONKEHHS, B KOTOPOE 3TOT TPy3 3aHeCeH MO KJacCHpHUKaUHH
HMI%%Bozmamuecn Io BBIMyCKa HOBOH penakuun Kogexca mccie-
JOBAaHHS OKa3aj¥ HM3BECTHOE BJIMsSHHe Ha XapakTep M BHJ DEKO-
MeHJanui, DTO OTPa3uIOCh IpexJAe BCEro Ha TOJNKOBAHHH  yrIia
€CTeCTBEHHOTO0 OTKOCa KaK KPHTEepHs HECMEIaeMOCTH. B. Kounexkce
ocTajioch pasjieieHHe TPY30B Ha JBe TPYNNE, a HMEHHO: Te, JJIsS
KOTODHIX 3Ta XapPaKTEPUCTHKA NPEBOCXOAUT 35°, U Te, MJISI KOTOPBIX
oHa He Gosee 35°. OfHAKO 3TO pas3jielieHHe yxKe He SIBJISETCS KPH-

1 Lloyd's List, 1981, Jan 2, p. 3, ‘
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TEPHATbHEIM B OTHOLIEHHH CMeNlaeMOCTH. B noapasgene 2.1.3.5
Konekca rosopuTcst, 9T0 wHQTHHT-GOPACH LOMKHE GHITH ycra-
HOBJIGHB BCSKHH Pa3, KOTNla BO3HHKAaeT MOAO3PEHHe, U4TO HaBAaJIO-
YHHIH TDy3 JIErKO CMeLlaeM M TPy30BOe NOMeIlleHHe 3arpyxeHo
HM 4YacTHYHO. BennumHa yriia ecrecTBeHHOro oTkoca HCIIOJIb3YeT-
CA ISt ompejesenus o6beMa WTHBKH. IIpun 3HaueHun yraia ecre-
CTBEHHOTO OTKOCa He GoJsiee 35° pEeKOMEHAyeTCS! 3aIOJHATD rpy-
SOBBIE NOMEINEHHS NeJHKOM, NPUMEHss  TUIATEJbHYI0  INTHBKY.
Hast rpysos, Bexymux cebs Kak 3epHO, PEKOMEHIyeTCs] NPHMEHSTh
HOpMH .. 6 Kousenuun COJIAC.

" Jlas KOHKDETH3alHH MeTONa ONpeneseHHs BeJHYHHLI yriaa ec-
TeCTBeHHOro orkoca B Koxekc Bkiouena Meronmxa, npeny-.
CMaTpHBalomas HCMOJb30BAHHE MeTOAAa HAKJIOHSEMOIO  SIHKa,
OIHCAHHOrO BHIE. JloNycKaeTcsi NpUMeHeHHe MeTOAa BBICHIIAHHS
Tpy3a uepes BOPOHKY Ha TFOPH3OHTAJbHYIO MOBEPXHOCTh. OTMeya-
€TCA NPH STOM, YTO TAKOH METON NaeT 3HAauYeHHs yria IPHMEPHO
Ha 3° MeHblUe, YeM IPH HCTONb30OBAHHH MeTO/a HaKJIOHSIEMOTO
SIHKa, »

TpebGoBanusi B oTHOmeHHH NPENOTBPALIEHHS] DPa3XKHKAEMOCTH
ocTasuck B HOBOM Kojekce npakTHueckH Ge3 u3MeHEHHIL.

CoBepLIEHHO HOBBHIMH SBJISIIOTCS TOJIOMKEHHS] Konekca B orHo-
IICHHH XMMWYECKH OMNACHBIX HaBa/JOYHBIX TIpy30B. [loJioxeHHs
OBUTH TOATOTOBJIEHH CHeENHAaAbHOM pabouefi rpynmo#i u coorser-
CTBYI0T KOZEeKCy NepeBO3KH OmAacHHIX Tpy3os. IMpu mnoxrorosxe
pasjiena 1O XHMHYECKH OMACHHIM HaBaJOYHBIM Ipy3aM GOBLIO pe-
WeHO u3bATh W3 Koxekca nepeBoskm omacHEX rpysoB Bce mouO-
KeHHs, KaCalOLHECs NepPeBO3KH HaBaJoM, M BIPeAb HH(BOPMAIHIO
nomemate B Kopekce GesonacHocTn mpakTuku ajst TBEPABIX HaBa-
JOYHBIX TPY30B. C TaKMM HeCKOIbKO H3MeHeHHHM HasBaHHeM Ko-
nekc UMKO 6but omo6pen Accambieeii HMKO B Pe3zosonuu
A.434 ot 15.10.79 r.

XHMHYECKH ONaCHHe HAaBaJOYHHE TPY3bi KiaccupHIHpYIOTCS
B aToM Konekce B cooterctsuu ¢ rii. 7 Komsenmumn COJIAC.
JONONHUTENBHO BBeJIGHO KJIACCHPHKALHOHHOE IOHSTHE «MarepHa-
JIBl, ONacCHbIE NPH NEepeBO3Ke TOJbKO HaBajJoM». OHH HMeT 0603-
Hauenne MHB (materials hazardous only in bulk).

Cornacno Kompermuu COJIAC 115t XHMHUECKH ONMACHBIX HABA-
TOuHBIX rpy3oB B Kozexce UMKO npemycMoTpersi CIefyIonIHe
KJIaCCH ONMAcHOCTH: kjacc 4.1 — BoCIIaMeHSIOLIKHECS TBepble
BEIECTBA; Kyacc 4.2 — BOCHJIaMEHSIONIMECS TBepJHE Bel(ecTBa,
CIocoGHBle BO3ropathesi; Kaace 4.3 — BOCHIaMEHSIOMHeCs BelllecT-
Ba, BBIAEJAONINE rOPIOYHE raskl NMPH KOHTaKTe C BOXOH; KJjacce

5.1 — okucIsIOUIHE BemecTBa; .Kiaace 6.1 — sIOBHTHIE BeleCTBa;
KJacc 7 — paJMOaKTHBHHIE BellecTBa; KJjacc 8 — KOPPO3HOHHHIE
BEIleCTBa; KjiacC 9 — INpouYHe omnacHbE BEIECTBA.

B ‘cBsasu ¢ BBeACHHEM perJiaMeHTalluu NepeBO3KH XHMHYECKH
ONlaCHLIX HAaBaJIOYHHIX TPY30B B KOIICKCE npenycMoTpeH pasgen
O COBMECTHMOCTH H pa3ielNeHHI0 Tpy30B,
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Trnasa 9

MNMPABMUJIA BE3OMNMACHOCTU MOPCKOW MEPEBO3KM
HE3EPHOBbIX HABAJIOYHbIX TPY30OB (PTM 31.0038—78)

N 9.1. OBLLAS CXEMA
HALLMOHAIBHOW CHUCTEMbI HOPMUPOBAHMUS

N

[IpaBuia ObUIM NOATOTOBJIEHH B Halledl CTpaHe B COOTBETCT-
Buu ¢ Pesosouneii A.82 Accambien MMMKO o BBeaeHuu B Jei-
CTBHe HAallHOHAJbHBIX NpaBHJ B KaxJo# cTpaHe-yuactHuue. Ilpa-
BUJia M NpPeLyCMOTPeHHass HMH CHCTeMa HOPMAaTHBHBIX JAOKYMEHTOB
paspaboTaHbl ¢ ydeToM oOmHX cooOpaKeHHd O HOPMHPOBAHHH
6e30I1aCHOCTH Ha OCHOBAHHMM H3JIOKEHHbIX B pasi. | oOuiHX KpH-
TeprHeB 0e30IaCHOCTH YeJIOBEYECKOH IKHU3HH. .

[Tpu paspaGoTKe HAUHOHANbHOH CHCTEMbl HOPMHPOBaHHs 0e€3-
ONMaCHOCTH MOPCKOH IepeBO3KH HaBaJIOYHBIX IPY30B Ha COBETCKHX
cynax Oblia B3dTa 3a OCHOBY CXeMa B3aMMOJEHCTBHs ONpeleJisio-
mux 6e3omacHoCTb ()aKTOPOB M BO3MOXKHOCTb  YIPABJEHHS HMHU
B mpoliecce HopmupoBanus (puc. 3.16). .

- HopmaruBHasi 6e300aCHOCTb 4YeJOBEYECKOH KHU3HH Ha JaHHOM
CY[HEe COCTaBJIfieT HEYTO eNHMHOE, CK/Ia[biBalOLleecss H3 MOCTpoed-
HO#l rpy3oBofi GesomacHoctu cyaHa Sitpg u H3MEeHAIIEHCs O
BpeMeHeM pefica 3KCIUIyaTaUHOHHOH Trpy3oBoi  6e30MacHOCTH
Sfte.s.t., HaHU Sftt =SftBs+Sﬁe,5,t_

OueBHHO, UTO KE€JATeJbHO MaKCHMaJbHO BO3MOXKHOE MOBHILLIE-
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Puc. 3.16. Cxema B3auMozeficTBHS (aKTOPOB, YUHTHIBAGMBIX NIPH HOPMHPOBAaHHH
B CCCP 6e30macHOCTH MOPCKOH NepeBO3KH HEe3ePHOBLIX HaBaJIOUHbIX TPY30B
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HHM€ JO/H MOCTPOEYHOH TIPYy30BOH O630MacCHOCTH. DTOMY HAOJKHEI
CIOCOGCTBOBATL yBeJHUEHHe IePEBO30K TIPY30B Ha CIEHaJH3HPO-
BaHHBIX CyJlaxX M MNOCTPOHKAa HX MAKCHMAaTbHO TPHUCIOCOBIEHHDI-
MH K chneuudHyecKHM CcBoHcTBaM rpysa. IlpucmocobyeHHOCTL K
0COGEHHOCTSIM Tpy3a NOJKHA MpefonpenesTh obecleyeHHe Ge3-
ONACHOCTH B psifie cjaydyaeB 0e3 BMeLIaTeNbCTBA aJAMHHHUCTPAIMU
CyZHa.

C Touku spenns yno6CTBa skcmiyaTauud ¢Jora HauGosee pa-
LHOHAJIbHBIM OBLIO OBl CBECTH HOPMHPOBaHHE 6e30MaCHOCTH TOJb-
KO K HOpMHpOBaHHIO uyepes ¢dakTop /BSo;/. 10 03navanso 6bl, uto
MOCTPOEHHblE TaKHM 00pasoM Cyla 3aBeiOMO OTBedaJu Obl Tpe-
GoBaHUAM G6e30MacCHOCTH TIpy3a H, C/e1OBATeNbHO, CyAOBas aiMH-
HUCTPAlUS M AJAMHUHHCTPUHSA NOPTOB OCBOOOXKIAJHCh 6Bl OT 3a60T
Mo obecrnedeHHI0 SKCIJIyaTalMOHHOH — GesomacHoctd. Takoit myTh
HOPMHPOBaHHsi Obl OBl BO3MOXKEH B pe3ysbTaTe NPHMEHEHHS IIO-
CTOSIHHBIX KOHCTPYKTHBHBIX MEDONDHATHH, NOJ KOTOPHIMH CJlIelyeT
MOHHMAaThb O(OpPMJIeHHE TDY30BBIX IOMEIIEHHH CYHO0B, HCKJIOYAIO-
1ee MM OrpaHHYHBaloOllee CMelleHHe Tpysa. ,

[lpu HOpMHpOBaHHH G6€30NACHOCTH Ha OCHOBE KOHCTPYKTHBHBIX
MEDPONPHUATHH OCHOBONOJATAIONIHM  JIOKYMEHTOM  HallMOHAJbHON
cucreMbl CCCP noskHB GbLIH GBITH NPaBHJIa, BKAOYAEMBIE B ITpa-
Bu1a Peructpa u mpeiabsBisiioliHe  TpeGOBaHUS K KOHCTPYKIHH
cyniHa uad ero obGopynoBaHuioo. HakoHel, 6e300acHOCTb  MOIKET
OBITb TPOHOPMHPOBAHA Ha OCHOBE y4eTa BHYTPEHHHX MPOYHOCTHBIX
CBOHCTB rpysa, Hab/i0laeMoil Ha NpakTHKe HepaspyLlaeMOCTH
OTKOCOB WiTaleseidl B YCJOBHAX KaukH. DTa OCOGEHHOCTb He3ep-
HOBHIX HABaJIOYHBIX TPYy30B OAHHM H3 NEpPBHX OblJa OTMEYeHa
JI. S1. Pesnnuxkum [29]. '

[MpenmymecTBa ¥ HENOCTaTKH KaxKJOrO H3 NyTeH HOPMAaTHB-
HOro obecleyeHusi 6e30MACHOCTH KPAaTKO M3JOXKeHb B TaGua. 3.7.

Ilpu cymecTBylomem pa3HOOOpa3uHd  HE3EPHOBHIX HABaJOUHBIX

TPY30B, - H3MEHUHBOCTH HX CBOMCTB MNPAaKTHYECKH HEBO3MOXKHO 3a
OCHOBY HODMHDOBaHHS INPHHATb TpeGOBaHHE TI€PEBO3KH  TOJBKO
B IIOJIHOCTBIO 3aMOJIHEHHBIX NOMEIeHHSIX, 0COGEHHO, €CJIH YUYecTb,
yTO GOJILIUMHCTBO T'PY30B CKJIOHHO K 3aMeTHOH ycaike. 3aTpyi-
HHTEJNbHO, CKOpee IO 3KCIJIYaTalHOHHBIM COOGpaXKeHHsM, IOCT-
poeHHe HallMOHAJLHOIO HODMHPOBAHHSI HAa OCHOBE IPHMEHEHHS
BpeMeHHBIX YycTpoficTB. C yueToM pa3HOOGpasHsi CBOHCTB Hezep-
HOBBIX HaBaJIOUHBIX TIPY30B CyAa INPHILIOCL Obl CcHabGKaTh Habo-
paMH TakuxX yCTPOHCTB /sl IMepeBO3KH pasHblx rpy3os. OueBHAHO,
uTo OBLIO OBl HepallMOHAJbHBIM NpeHeGperaTb eCTECTBEHHBIMH
IIPOYHOCTHBIMH CBoOHCTBaMHu rpy3oB. IIpupoanas npounocts mrtabe-
Jeifl Tpysa, KaK y¥Ke IOKa3blBaJoOCh BHIe, obecrneyuBaer HanGOJb-
Y0 SKOHOMHYHOCTb NEPEBO30K H COOTBETCTBYET TPeGOBaHHIO NO-
BBHIILIEHHS - KAYeCTBa TPAHCHOPTHOrO Tpollecca B 3TOM OTHOMIEHHH.
C yueToM mNpoOYHOCTH NOCTpoeHbl pekomennaunu Komgekca MMKO.
OteuecTBeHHast cuHCTeMa HODMHDOBaHHsi Ge30MaCHOCTH ueJoBeue-
CKOH JKH3HH NPM MOPCKHX INepeBO3KaX He3ePHOBBIX HaBaJIOUHBIX
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IlyTb o6ecne-
YEHHSA HecMe-
11aeMOCTH

Mpeumymecrsa

TabGauua 3.7

HexnocTtaTku

ITocrosH-
Hble  KOHCT-
DYKTHBHBIE
MEpOIpPHATHS

BpemeHno
yCTaHaBJH-
BaeMble YCT-
roiicTBa

Hcnoab3zo-
BaHHEe  BHYT-
PEHHHX NpoY-
HOCTHbIX
CcBOHCTB rpy3a

1. TlpurogHoCTh nJas Ji0-
6oro rpysa B mo6oM TpaH-
CIIOPTHOM COCTOSIHHH, B TOM
YHCJE Pa3KHUKEHHOM

2. OrcyrcrBue moTpes-
HOCTH B LITHBKE rpy3a

3. OrcyrcTBHe HEOGXO-
JMMOCTH B H3YYEHHH TpaH-
CIIOPTHBIX CBOHCTB T'PY30B
U B KOHTPOJIe HX COCTOSIHHS
nepeJ NOrpy3KoH

4. JloaroBeyHOCTb KOH-
CTPYKIUH

1. Bo3amoxHOCTb  yCTa-
HOBKH Ha CyIHe yCTpOHCTBa
n06Oro  KOHCTPYKTHBHOTO
THIIA M CHATHS €ro [0 MH-
HOBAHHMH HamOGHOCTH

2. OrcyrcTBHE  HEO6XO-
JIUMOCTH B H3Y4YeHHH TpaH-
CTIOPTHBIX CBOHCTB HaBaJoY-
HbIX TDY30B M B KOHTpOJE
HX COCTOSIHMA [lepel NO-
rpy3KoH

1. OrcyrctBHe HeOGXo-
JMMOCTH BO BPEMEHHBIX HJH
MOCTOSIHHBIX  JIOMOJHHUTEIb~
HBIX KOHCTPyKuusix. Coxpa-
HeHue OOLIYHOrO KOHCTPYK-
TMBHOTO THIA GaJxepa

1. Hewusbexnas ycanxa r;ﬁysa B pefice
co3naeT 6OJbIIHE CBOGOIHBIE IOBEPXHO-
CTH B NPOCBETaX JIOKOB, YTO B YCJIOBHSAX
TIPOrPECCHPYIOILErO  PAacKPHITHA  [anyo
6ankepoB MOXET clenaTb MYTb AJs HHUX
Hes(dexTHBHbIM. 151 OGBIYHBIX CYXOrpy3-
HbIX CYJOB IIPDaKTHYECKH HEBO3MOXEH,
TAK KaK II0JHOE 3aIOJHEHHE TPIOMOB H
TBHHJIEKOB (6€3 myCTOT) HEBO3MOMXHO

2. Jlas cBoero ocymecTsieHHs1 TpeGy-
€T M3MeHeHH OObIYHOH KOHCTPYKUHH
6aJxepa ,

3. OcymecTsuM Ha Gajkepe TOIBKO
It ONHOTO IPy3a €O CTPOro  (hUKCHPO-
BaHHOH yJeNbHOH NOrpysouHoH Ky6ary-
poit. OTmeyaeMoOe Ha NpakTHKe KoJebaHue
3TOH Kybarypel, uHorza no 109, u Go-
Jee, MOXeT cHeJaTb MeTon HedddekTHB-
HBIM M B TaKOM YacTHOM CJyyae

4. CymecTBeHHOe YBeqHUEHHe Beca
MeTanIMyecKoro Kopnyca BCieCTBHe YCT-
poiicTBa JIOMOJHHTENbHBIX . IepeCopoK H
HEPaBHOMEDHOTO pa3MellleHHss TIpy3a Io
JJMHe CyaHa '

5. Orpannyenue (poOHTA IPY30BbIX pa-
60T BCJEINCTBHE NPHHATHS TPY3a TOJBKO
B 4acTh TPIOMOB

1. HeobxomumocTh B H0O0GOPYIOBAHHH
TPIOMOB CYIHa KPeNeXHbIMH y3JaMu yCT-

pOHCTBa M B YCTaHOBKe BCEro yCTPOHCTBA

33HOBO Mepel KaXIbIM BBIXONOM CYZAHA
B MOpe

2. Heob6xomuMocTb KOHTpPOJS Kpelie-
HHSI YCTPOHCTBA B pefic® B CBA3M C ycal-
Koif rpy3a u mnpocapgko#t, nehopmauuei
nepeKpbITHS

3. Heo6xomuMOCTb B HONOJHHTENbHBIX
3aTpaTax Ha M3rOTOBJEHHE YCTPOHCTB

4. OTHOCHTENbHAS HENOJIOBEUHOCTD
yCTpOHCTB

5. Heob6xomumocTh B TINAaTeJbHOM
IITHBKE I'Dy3a MOCJI€ MOrPy3KH Ais YK-
J3IKH Ha CBOGOIHYIO IOBEPXHOCTH Ilepe-
KPBIBAIOIIETO HACTHJA

1. Heo6xonuMOCTh TINATENBHOTO KOH-
TPOJISl BJIAXHOCTH I'Dy3a Iiepeln Iorpys-
KO C Lleqbl0 HeNONyLIeHHs ero PasiHu-
WeHUs

S e a S e

I1podonscenue raba. 3.7

ITyTh o6ecne-
YeHUd HecMe-

IMpeumyiectsa
11aeMOCTH

HenocraTkn

2. OpdextusHocTs He| . 2. Heob6xomuMmocThb H3YUYeHHs] CBOHCTB
3aBHCHT OT  (DaKTMYECKOH | KOHKPETHbIX HABAJOUHBIX rpy30oB H pas-
YACILHOH NOrPY30YHOH KY- | PAGOTKH HA KAXABIA H3 HHX CHEHHAJbHBIX
0aTypbl TPHHATOrO Tpy3a. | TeXHUYECKHX YCIOBHi, co3manus mek-
Ipuroanocts AJSl TPY30B C | CTBEHHO TEXHONOTHYECKOH CHCTEMBI IpaK-
MoGO# ynenbHol morpysou- | THueckoro ofecreuenus HOPMHPOBAHHS
HOH Ky0aTypoit ¢ yuerom
BO3MOXHOI'O Ha NPAKTHKe ee
KONEOAHUS! B  3aBHCHMOCTH
OT BIAXHOCTH H JPYrUX
TIPHYMH

TPY30B NOJKHA GHITH TakKXKe NOCTPOEHA NPEKAE BCETO C yuyeTtom
BHYTPEHHMX NPOYHOCTHBIX CBONCTB TIpy3a.

chcmmp'HM o0ILYI0 CTPYKTYpPy HOPMHpPOBAaHHsS 9KCIJIyaTalu-
OHHOH Ge30NIaCHOCTH MOpPCKOH HepeBO3KH  HABAaJOUHBIX I'Py30B.
ITockonbKy MexIyHApPOAHLIX TPeGOBaHMI B OTHOWIEHHH He3epHo-
BBIX TDy30B HET, CHCT€Ma HODMHDOBAHHS IS HHX NOJKHA GObiTh
HaluoHaNbHOH. OHa JOMXKHA IpelycMaTpuBaTh HEKOTOphle O6IIHe
NOJIOKeHHs, TPeOGOBaHHS K HaYaJbHBIM CBOHCTBAM KOHKPETHBIX
TPy3oB Qo, TpeGOBaHHs K 3arpysKe HMH cynoB (CSix+CSzm), B or-
ACJLHBIX CIyYaaX — YYeT MOrOAHBIX YCJOBHH H HX H3MEHeHHIl
(Lo+AL;). COOTBETCTBEHHO cHCTeMa NPEJCTABIASETCS COCTOsMIeN
H3 TpeX B3aUMOCBS3aHHBIX AOKYMEHTOB: COOTBETCTBEHHO IpaBuJI
6esonacuocti (I1B), KapT TexHOJOTHUECKOro: pexuMa MOPCKOH
HEPEBOSKH KOHKDETHBIX rpy30oB (KTP) u THHOBEIX NuiaHOB 3arpys-

ki (TII3). Torma cxeMy CHMBOJIMYECKH MOMKHO
BuJe

OO6mue HOpMAaTHBHEIE TTOJOKEHHS —> [Ipasuna (I1B)
| Q| - KTP

lcslk + CSQM !\Tns
| Lo + AL |/~

rul Sft,. (3.5)

IlpaBuna GesonmacHoCTH KOMKHEI oTpaxaTb oO6lHe TpeGoBa-
HHf B CBETe OGOCHOBAHHEIX BBIllle CHCTEM KPHTEDHEB M COOTBETCT-
BYylOlllHe OOIlHe TeXHOJIOrHYecKHe TpeGoBaHHs, KJaccHHKAIHIO
TPy30B. B KapTax TeXHOJOTHYECKOTO pexuMa s KOHKPeTHBIX
TPySOB MOJIKHEI yKaSHBATbCH YCJOBHS YIOBJIETBODEHHS KDHTEPH-
€B IIpH TIepeBO3KE JAHHOTO rpysa. B THNOBBIX nyaHaX 3arpysku
AOJKHA OTpaxaTbhCa Ge3omacHas 3arpyska CyiHa IaHHOTO THIA,
YAOBJIETBODSOMAs OOLIUM TPeGOBAHUSIM NPABHI H HOATOTOBJIEH-
Hast ¢ ydeToM ocoGeHHocTel rpysa. mo KTP.

IIPEACTaBHTb B
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9.2, MEXAHMKA HABANOYHOIO IPY3A
KAK OCHOBA HOPMMPOBAHMSA

[IpuBeneHHEle Bbillle paccykJeHHs NOKa3bBAlOT, 4To Gesomac-
HOCTb Ye/IOBEUECKOH JKH3HH IIPH MOPCKOH  IlepeBO3Ke rpysa Ha
Cy/lHe 3aBHCHT OT psifa (aKTOpoB HJIH OOBEKTOB H OT HX B3aH-
MOJAEHCTBHSA, NpHYEM KaXKABIH TakKod (akTop HJIH OOBEKT MOXKeT
ObITh 0XapaKTepH30BaH KOHEUHBIM YHCJOM CcBOHCTB. Baaumoned-
CTBHSI MeXJy OObeKTaMH ONHCHIBAIOTCS MaTEMaTHYECKH.

CoOBOKYNHOCTb OOBEKTOB, CBSI3aHHBIX C HEKOTOPHIMH  BHIaMH
B3aUMOJEHCTBHSI U B3aHMO3aBHCHMOCTH, B COBPEMEHHBIX Hay4YHBIX
HCCJIEIOBAHUSIX TNPHHATO paccMaTpuBaTbh Kak cucTeMy. Tako# Me-
TOJ NOJAXOJa K peIleHHIO CJOXKHBIX 3ajad MO3BOJsSET cAaejJaTh HC-
cieloBaHusa GoJiee pe3yJbTATHBHBIME, BBISIBUTb OoJ/bllee  YHCJIO
cBsided, riy6xKe M LIMpPe BCKPHITb 3aBHCHMOCTH. B Hacroguiee
BpeMsi CHCTEMHBI# TNOAXOA HAXOAHT NpHMeHeHHe B OJM3KHX Ha-
npaBjieHHsiX HAayYHBIX HCCJIEJ0BAaHHH, B CMEXHHIX C 3KCIJyaTalu-
efl BOJHOrO TpaHCIopTa o006JacTAX CYAOCTPOEHHS.

BesonacHocTh MOPCKOH IepeBO3KH TI'pPY30B TECHO CBs3aHa CO
CBONCTBaMH CyAHA. DT0 OBLIO -0TMedYeHO eme B 80-X Ir. mpouUIIOro
Beka TrJaBHBIM uHcmektopoMm Perucrpa Jlnofina Bb. Maprenem B
CBSI3H C YacTHIMH cjyuyasMu ruGenn cyfoB ¢ 3epHoMm 3umoi B Ce-
BepHoii ATnantuke. OH OTMeyaJ «IHCIPOIOPLUHIO B pasMmepax
CyZ0B», B YaCTHOCTH Ype3MEPHOE IOBHIIIEHHE LEHTpa  THAKEeCTH,
BO3HHKIIEe B CBSI3H C YCTPOMCTBOM JBoliHoro aua. KMspectHa 6oJib-
mas posib BBICOTHI HaJBOAHOro 6opra B obecneueHud Ge3omacHoc-
tu. [lepBble TaGJHLBl, NOArOTOBJEHHBIE Ha OCHOBAaHMH pPacueToB
B. Maprensi, OGbliu onyGaukoBaHbl B 1882 r. BmocienctBuu OHM
JerJu B OCHOBY MexXIyHapojHOH KOHBEHIMH O TPY30BOH Mapke
1930 r. '

Takum o6pa3oM, ¢ AaBHHX NOp 0e30MacHOCTb NpH II€peBO3Ke
rpy30B, B TOM 4YHCJe HaBaJOUHBIX, PaCCMaTPHBAETCS KakK CBA3aH-
Hasg ¢ cHcTeMoM cyAHO — rpy3. OJHaKO KJacCHQHUKalHOHHBIE 00-
mecTBa OOBIUHO OTAENSIIOT BOIPOCH - KOHCTPYHPOBaHHA Cy[AHa OT
BOIPOCOB HX 3arpy3KH, pasMelleHHs Ipy3a B IMpolecce 3KCIIya-
ranun. Tak, B IlpaBuaax Perucrpa Jlaofiza skcmayatanuoHHbIE
BONPOCHl ~ «OTCEKAIOTCH»  CJHEAYIOUHM  ToJjoxkeHneM: «JlaHHbIe
[IpaBuia HCXOASIT M3 TOrO, YTO 3arpyska cyloB OyaeT NPOHM3BO-
JUTBCS JOJKHBIM o6pasoM. IlpaBuia He NMpelyCMATPHUBAIOT OCOOHIX
Gopm  pacnpefieneHuss ~ Jau60  COCPEAOTOYEHHsT  rpysa  Ha
cynHe».

OTMeueHHble BHIIe (HAKTOPHl M BHAB X B3aHMOAEHCTBHS MOXK-'

HO paccMaTpUBaTh KaK HEKOTODYIO €[IMHYI0 CHCTEMY TIpy3 — CyA-
HO — MOpe, BKJIOUAoIlyl0o B caMoM ofumeM ciydyae H 4YeJOBeKa

(HODMHPOBIIMKA ¥ HCNOJHUTENS), B PE3yJbTaTe «paboTh» KOTOPOH -

ompefensieTcsi CTeNeHb  0(e30NMaCHOCTH  YeJIOBEYECKOH KH3HH Ha
cyine. ABapuio B Takoil MOCTaHOBKE Hal0 PacCMaTpPHBATh Kak OT-
Ka3 CHCTEMBHI. :
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Hans pelIeHHsi HTOH 3afaud BaXKHO npejcTaBasTh, Kakue obJaa-
CTH 3HaHHMi JOJUKHBI ObITh MPUBJIEYEHBl K PELIEHHIO PacCMaTpHBa-
emoil npoGsiemMbl. OTO MeXaHHKa IPYHTOB, K KOTODBIM MOL'YT GHITb
OTHECEHbl HaBaJIOYHble TIPy3bl (IPaBOMEPHOCTb TAKOrO OTHECEHHS
NOAPOGHO paccMaTPHBAGTCst HHXKE), HAYKH O MOPEXOAHBIX Kaue-
CTBax CyJAHa u ruapomereoposiorus. [locaenusass okasoiBaeT BJIHS-
HHE Ha TIOBeJleHHe Ipy3a KaK IPyHTOOOpa3HOTO Teja uyepe3 Mope-
XOJHbpIe KauecTBa CcyAHa. Ha «CTbike» MeXaHHKH IPyHTa M HayK
O MOpeXOJHBIX KayecTBaX CyJIHa JAJs HyXKJ HODMHPOBAHHS JOJIXK:
HO pa3BHUThCSI HOBOE HallpaBJeHHEe — MeXaHHKa HaBaJOYHOIro
rpysa. . N

MexaHnuky HaBaJOYHOrO rpy3a MOXKHO ONpEle/HTb KaK pasjei
Haykd, u3yualouledi MeXaHHYeCKoe JBHMKEHHE 3TOro rpysa B ycJo-
BHUSIX MODCKOH II€DEBO3KH, BJIHSIHHE 3TOTO JABHXKEHHS Ha CBOHCTBa
rpy3a H, HaKOHel; XapakTep [BHXKEHHS 4acTH rpysa, norepsiBiuefi
pasno;secne (Mpu ycJOBMH HEH3MEHHOCTH XapakTepa  JBHXKEHHs
CyZnHa).

Takum o06pasom, OJHHM H3 OCHOBHBIX NPH NOJATOTOBKE OTeye-
crBenHblXx npaBuia CCCP sBuics acmekT HcC/efoBaHHi MO Teope-
THYECKOH H 3KCIEepUMEHTaJbHOH pa3paGoTKe CTATHKH HAaBaJOYHOIO
rpy3a H CO3[aHHI0O Ha ee OCHOBE PAaCUYeTHBIX HOPMATHBHLIX MeETO-
5ioB. B HacTosilee BpeMsi CTaTHKa HaBaJOYHOrO Ipy3a MNpeACTaB-
JeHa PsioM pas3oOILeHHBIX palboT, NOCBSLIEHHBIX OTAENbHBIM TeOo-
peTHYECKHM HCC/IEJOBaHHAM, NPAKTHUECKHM 3aMepaM H HHKeHep-
HpIM TIpopaboTkaM. 3ajaud 6e30MaCHOCTH YeJOBEYECKOH  IKH3HH
IPH MOPCKOH IlepeBO3Ke MOXHO pacCMaTpuBaTb KaK 3ajaud B
00/1aCTH MEXaHHKH IPy3a MOPCKOrO CyJHa, peLIeHHe KOTOPHIX
obecneydBaeT COXPaHEHHE CyJHAa B COCTOSIHHH, He YrpoKalolleM
HaXOJsdIIeMyCsi Ha HeM UYeJOBeKY.

IIpn paspaGoTKe BONPOCOB MEXaHHKH IPy3a INPHMEHHTENbHO
K paccMarpuBaeMo#l mpoGseMe HeOGXOAHMO  COCTaBHTb  UYETKOE
IpeJiCTaBJIeHHEe O CHCTeMe HAaTYPHBIX sIBJEHHH M (DAKTOPOB H BO3-
MOXKHO TIOJIHee OTOOpa3HTb ee B HOPMHUPOBAHHH, T. €. 3aMEHHTH
¢pusnyeckue OOBEKTH aGCTPAKTHHIMH HOPMATHBHBIMH  MOJIeJSMH
M B KOHEYHOM CYeTe COCTaBUTb HOPMAaTHBHYIO MOJE/b HaTypHOH
cucTeMbl. DTO O3HAYaeT 3aMeHy B CHCTeMe (BKJoualoliell uesose-
Ka, CyIHO, TPy3 H MOpe) CJOXKHBIX B3aHMOJEHCTBHH, ¢ OOJblLEH
HJH MeHbIIeHd MOAPOGHOCTbIO ONHCHIBAIOLIHX MPOUCXOASIIHE TIPH-
POJHBIE $SIBJIEHHS] H OTHOIUIEHHMS C HHMH YespBeKa, YIPOLIeHHLIMH
HOPDMAaTHBHBIMH CXE€MaMH, C JOCTaTOYHOH AJ% G6Ge30IacHOCTH 1oC-
TOBEPHOCTbIO OTPAXKAIOIWHUMH peaJibHBIE SBJEHHS H CBS3H.

" Ecin cymectsylomyio B NPHPOAe H H3MEHSIOLLYIOCS BO Bpe-
MEHH CHCTEMY, IpefONpelesIomylo 6e30MacHOCTb  YeJIOBeYeCKOH
KH3HH TIPH MOPCKHMX IEPEeBO3KaxX HaBaJIOYHBIX TPY30B, 0003HAUUTH
A, TO OTOOpaxaolieli ee HOpMATHBHOM (pacueTHol) cucTemoi 6y~
mer Aj. Kpurepun B chcTeMax B 3TOM ciyuyae GYAYT COOTBETCT-
BEHHO An: U Ap.
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ITo coobpaxenusm GesotiaciocTu Jiobbie KpHTepn NPHPOHXHOH |

CHCTeMBl Ayn; HOJKHBI OBHITb CBSI3aHBl C HOPMATHBHHIM  CJIEAYIO-
IIMM OCHOBHBIM YCJIOBHEM:

Ayt =Ap Ry, 3-6)

rie ky — KoahGhHIHeHT 3amaca Ge30macHOCTH (OTpaXkeHHs DPeasbHOM CHCTEMH B
.HODMAaTHBHOI1), GONBILIHHE €XMHUIHI.

Kospdunuenr 6e30macHOCTH HOPMATHBHOH CHCTEMBl  MOKHO
paccmMaTpuBaTh KakK MOKa3aTe/b Hallero He3HAaHHs, HEYBEPEHHOCTH
B TOM, Y4TO HOPMAaTHBHAsl CHCTeMa ajJieKBaTHa CYLIECTBYIOILEH B
NpHPOJie M OTpaxaeMas €l0 CTeneHb 6e30NMacHOCTH UYeJOBEUECKOH
JXKM3HH OJIHHAKOBA CO CTeNeHbl0 6e30NMacHOCTH B NPUPOJHOH cHc-
TeMe (B aTOM caydae 6bl10 6bl ky=1). [TosTOMy uem Gosblue yBe-
PEHHOCTb B IPABHJIBHOCTH HODMAaTHBHOH CHCTEMBl, TeM MeHbllle
MOXkKeT ObiTb KO3((HUHEHT ky. DTOT KO3)PUIHEHT HOJKEH H3Me-
HATbCS € TEYEHHEM BDEMEHH IPHMEHEHHs HODMATHBHOM CHCTEMH,
yMEeHbIIAACh B Cjydyae HAKOIJIEHHs YCHEUIHOrO OIBITa €€ HCHOJb-
30BaHUSl C LleJblO NOBHILIEHHS KOHOMHYECKHX MOKasarejel pabo-
Tol ¢Jora. Takum o6pasom, Ko3bouuvedT ky ecTb GYHKIHS
BpeMeHH, B KayecTBe KOTOPOrO BBICTyIaeT [JIHTEJbHOE BpeMsl MpH-
- MEHEHHsST HODMAaTHBHOH cucTeMBl, HJIHN Ry==f(ts), rie Bpewms
ty M3MepsieTcs B JAHanas’oHe [fou+fxa], T. €. OT Hayajga BBeIeHHs
HODMAaTHBHOM CHCTEMBl [0 KOHIZ, 10 3aMeHbl ee NPUHIUIHAJILHO
HOBOH. '

I'pacduk ky, acumnroTHuecku npubimKaloulerocst K 1, moxasan
Ha puc. 3.17. BennunHa ky Ha NIpakTHKe [JOJIKHA H3MEHSIThCS
JHPEKTHBHO. (HODMATHBHO), U NOo3TOMY rpaduk kx=f({) mosxen
UMeTb B HCTODHH Pa3BHTHS HODMHpPOBaHHsS CTyNeHYaThll Xapakrep,
KakK II0Ka3aHO Ha TOM Ke pHCYHKe.

Koaddpuuuenr ky MOKHO paccMaTpuBaTb H Kak KO3(QGHIHEHT
HaJeXXHOCTH HODMAaTHBHOH cHcTeMbl ofecneueHHss 0e30MaCHOCTH
C JleTePMHHHPOBAHHBIMH KpHTepusiMH. COOTBETCTBEHHO BO3HHKaeT
3ajlaua OLEHKH HaJEeXKHOCTH MOPCKHX IIeDeBO30K He3epHOBEIX Ha-

, BaJIOUHBIX TPY30B, CO3[aHusi B 006-
by me# cHcTeMe HaJeXHOCTH TPY30BHIX
! IePeBO30K MOJICHCTEMB 6e30MacHOCTH
IPY30BbIX MEPeBO30K, B YAaCTHOCTH
HaBaJOYHBIX rpy3oB.  HagmexHocTs,

————— Kak H3BecTHO, Tpebyer HaTypHOH
| | IPpOBEPKH. qu‘cmna BOSHHKAET aCMeKT

] ! HCCJIeOBAHUH ¢ LeJBI0 MPaKTHYeCKOH
tw t, t ten t IPOBEPKH HaAeKHOCTH NPHHSATHIX
Puc. 3.17. Vswenenne xospm- A% HODMHDOBAHHS — TEOPETHYECKHX

LHeHTa 3amaca 0esomacHocTH 3a  PELICHHH.
BpeMs NPUMEHEHUsT HOPMHpPOBa- YcTaHOBHB HeoﬁxonHMOCTb CHUCTEM-

!
I

|

, HHA: ) HOro TMOAXOfA K H3YYeHHI0 mpobie-
R — OCpeJHEeHHble 3Ha4YeHHsd; - .
RipeximaHo. BROWIMLG. sHatemss MBI, OGPATHMCSI K HEKOTODHIM BOIPO-

R L i e A

- B ’ (

HHOro

T Xapakrepu :
OCTOUYHBOCTH H Kaykun Ha MOpPCKOM BOJIHeHHH.p pHETHIAMH

. Hl;:cnonaraa HHUC/ICHHBIMH 3HaYeHHSAMH KPHTepHST  (CHCTeMH
PHTEDHEB)  Asit IJSI  HecKOJIbKHX TEXHOJIOTHYECKHX  IPOLEecCcoB

» B, 1 B, MoXHO nx KO-

v X e » Hallpumep:
M%fgé{;\fi“ ?e?ggosg; C}Oﬂlasbmgﬁ;léiiga T peneck: onepattia
’

JIOTHIECKOro mpoiecca B, Oyaer Hanégnegp%lg:gsggggﬁ reser
QnHaKo BCELE/IO oThaBasi mpuopurer 6 :

CKOM JKH3HH, 10 3KCIUIyaTalHOHHO-3KOHOMH

HEOOXOAHMO OrpaHHYHTH BEpXHEe N0CTaTOYHOE 3HayeHHe

pus. Ilostomy mis KPHTEPHSI HEKOTOpOro cerxor

{-TO TEXHOJIOrHYeCcKo
nporecca MOXKH : Amin "
O samucath: AZt )b, max

" ax

3HaveHHe MDY nomkHO YCTaHABJIUBATbCA C YYETOM SKOHO-
fﬁgxecxn)\xmgoxasai‘eﬂen paGotel daora. OueBnpno, uTo ey
st B AZD, TeM  sKoHOMHuHee HOopMupoBaHMe. Ecaum umeercs

min
(})’EgpeHHOC’Db, YTO Asrt _ObecrneunBaer TpeGyeMblli  ypoBeHp Ges-
CHOCTH  mccienyemoli omepamum, T0 Ipu - BEIGOpe H  «Impo-

€KTHPOBaHHUU» TE€XHOJIOTHYECKOT 0 Iponecca HeOGXO/II/IMO H Jno-

CTaTOYHO C06JII0 b =
ACHHE yCIOBHA Al = AT, Orcioga TIPOLECCHL

CO 3HAYEHHSIMH KDHUTEPHS] HHKe ASHY  HeNONYCTHMB, a ¢ GOb-

MIHMHU SHAYCHHAMH — nopJgexar nepecMoTpy ¢  medbio Ha-

XOXJEHHs IyTel
y CHHKEHHUSI -~ 3HAYEHHA [0 AS® M TOBHINeHHS

SKOHOMHYHOCTH INE€PEBO3KH (Hampu
: Mep, B
drrung oy (nanmpumep, pe3ynbTaTe oTKasza . o;‘
) it «iv"
5 Brime Gputa nokasana HEOGXOAMMOCTb Pa3paboTKy Kpmepﬁﬂéé
SOMACHOCTH HAaBaJIOYHOrO rpysa Kak XapaKkTePHCTHK HEKOTOPOii

€30IIaCHOCTH yYeJjioBeye-

OJIHKe

CHCTEMBI, BKJIOYAOLIEH B cebs Mope, cyaHo u rpys. O6mias cxema
K TloCTaHOBKe 3ajayn paspaGoTKu. HOPDMaTHBHOH MOJEJNH CHCTEeMbI
flokasana Ha puc. 3.18. OueBunHO, 4To He GnLTo He06XOIHUMOCTH
SAaHOBO HCCJELOBATh B3aHMOJEHCTBHE MOpst M cyiHa. JlocTaTouHOo
6BL10 BOCIOJIb30BATBCS HMEIOLHMHCS pesynbTaTaMu  usyyeHmHs
- 10—734
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Puc. 8.18. CxeMa nocTpoeHHs HOPMATHBHOH MOJEJH CHCTEMBl  HOPMHPOBAYHs

6es0NacHOCTH MOPCKOi NEPEBO3KH HE3ePHOBEIX HABAJIOYHHIX TPY30B

ﬁosenenna CyZAHa B MoOpe, NPOAHaJH3HPOBATb HX B CBETe nog;?{z:
JIEHHOH# 3aJaud W 8aMEHHTb MOJeJb CHCTEMBI CYAHO — Mope -
MAaTHUECKOA MOJEJbIO CYAHA, COBEPIIAIONIEr0 JBHXKEHHST, Z:eT
TOpeHiX HauGoJsiee cyllecTBeH B paccMaTpHBaeMoH 3ajave. Cax
BriGop MoienH cyaHa NOJKeH NPOH3BOAHTECS C yquOMeneHn
BEPOSITHBIX B SKCIUIyaTalMH Cy[HA TepeMelleHu#, Tak H CT fekH
BJHMSAHHS 3THX NEpPeMelleHnil Ha CBOHCTBAa HaBaJIOYHOro Tpysa a
ero cmemaemocTb. COOTBETCTBEHHO H TPY3 JNOJKEH 6bITh same:me
VCJOBHO MOJeNblo, oToOpaxaiomeit Haubogee cymec;iilz{ iLie
CBOIiCTBa MHOroo6Gpa3HBIX HaBaJIOYHBIX TPY30B C YUETOM
' 7 i I nepeBO3KH.
Ha 3TH CBOHCTBA YCJOBHH MOPCKO : _
BBeneHne yCHOBHBIX pacueTHBHIX MOJeseH CyiHa H rpysa osTH:B
Yaer BBEJEHHE B HODMATHBHYIO CXeMY HEKOTODBIX go%Q)(pnuilzrgﬂmn
ks n kq (uMeromiux IJisi Kaxao#t mcmosmbsyemon 1, 2, 3, ..., |
1, 2, 3, ..., j-ii MOJesn CBOM 3HAa4YeHHS). DTH KOIPPHUIHEHTH! é)m
JKAIOT BIHSHHE B CTOPOHY NpeyBeJIHYeHHS HJIH gpeyg«en;gx;em
7 K .
OyLeHn# INpH paspabor
ONMacHOCTH HOPMAaTHBHHIX [0
Bmecre ¢ xoaduuueHTom £, 0Tpa>xa10umMH pfoclf)yc?:;{;:m? ﬁg(l;l)%leyf
He B Mope, O -
aspyuieHusi mrabens Ha CyA g '
geﬂgﬁanbﬂuﬁ Koa(pduuueHT 6e30MaCHOCTH o6men HOPMAaTHBHO
MOJeJIH :
Eyy = kg kg k. (3.7
Kak BuaHo u3 cxeMbl puc. 3.18, GuIH HEOOXOAHMBI P?:sp:gg:g;
i NOJACHCTEMB. H CO3JaH
HODMAaTHUBHEIX MoOJeJeH s : f
HogMaTHBHOﬁ CHCTEMHI, <<pa60Tag> KOTOpOH TMO3BOJIMT  IHOJYyYaT
ic €30MaCHOCTH.
YHCJIeHHbIE 3HAUEHHsS] KPHTEPHEB ,
Cucremy, ee «paGoTy» MOXKHO OXapaKTepH30BaTb cocgox:ge_nf_
HJH MaTeMaTHYeCKHM ONHCAaHHEM cogTo;mnx. ,[LJmHcencl;roell(\aob:I chmﬂ
MoKeT OHITb COCTOSH , 1-
rpys, Boobuie roBops, 3TO T o
¥ IOBEPXHOCTH MOpS . IL
HHe IVIaBaHUS Ha B3BOJHOBaHHO nr o Jaa
KJIACCHPHKALHIO COCTOSHHH 1L
HACTOSIIEro HccJael0BaHUs THHH
pa3HO MPOBECTH C YUeTOM aHaJH3a Pa3BHTHS aBapHiHOM cmyaunn,
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fiposefeitiioro & pasg, 1. Ouesuniio, uio KakAoé i3 coctodnntl mye.

- IIPEJ1eJIOM COCTOSIHHSL CHCTeMBl A°

EL— .

©T CBOH NPENebl, epes KOTOPHe CHCTEMa MepEeXOZHT MpH Hawe.
Herun - cocrosmuii: Con 1 A®>1im Con 1{4°> Con2A°—>im Con2A°—.
- Con 3 A ‘

IIpenenst cocrosimuii ects NpeJiesbl MaTeMaTHIeCKHX byHKIU,
OMHCBIBAIOMHX COCTOSIHHA. B. HaweM cuayuae IPH NOCTPOEHHH HOp-

XOHOB CJ€LYeT OrpaHHYHThLCS. paccmorpenueM lim Con 1Ac,
A0 Havyaja ABHXKEHHS Tpysa sB-
JHCTCA  COCTOSIHHE INPEAENbHOTO  paBHOBECHS COGCTBEHHO Trpyaa.
[Tostomy pas Pa3paboTKu KpHTepHEB 6e30mMacHOCTH YeJI0BEUECKOH
JKH3HH Ha CYAHe C HaBaJOYHBEIM TPy30M Halo oGpaTHTbCS K pac-
CMOTPEHHIO ONHCAHHBIX BHIIE COCTOSHU COGCTBEHHO He3epHOBOro
HaBaJIOYHOro rpysa.

MoxHo samucats: ki, (limCon 1, lim Con 2) =7 (Qo» D11, %)
Ion D, 3pech namo nonumats see T€ NPOSBJIEHUS B3aHMOJEHCTBHS
CYAHA ¢ OKpyxKalolleil cpefol, KOTOpHe CKa3blBaioTcs Ha H3MeHe-
HHH cocTosHus rpysa. M3 uccaenoBaHmii cBolicTB rpysa H HX u3Me-
HEHHST BO BpeMsi pelica-H3BECTHO, YTO B YCJIOBHAX MOPCKOH mepe-
BO3KH IOA NeHCTBHEM KaYKH CyJHa H BHOpaLuH ero Kopmyca npo-
HCXOIHT M3MEHeHHe IJIOTHOCTH Ipy3a H fiepepacrpesesenye Bjaru
N0 'BHICOTE CJI09.-

st roaBapuiinoro meproza (mo. lim Con 14¢) BoageiicTBue
BHELIHEH CPelbl Ha IPys B TpiOMe CyAHa JOMKHO OBITh CBELEHO K
HEKOTOPOH YNpOIIeHHOH cXeMe, YYHTBHIBAIOIIEH AMHAMHYECKHe Ha-
TPYSKH, BJIaXKHOCTHEIH M TeMIepaTypHBbIi P€XHMB B TpIOMax, NpH-
YeM B 3TOH CXeMe COIJIacHO OCHOBHOMY INPHHIHMIY NOCTPOEHHsI BCel
HODMATHBHOH CXE€MBl, a HMEHHO, BO3MOMKHOCTH aBapHH cpasy 1o’
BEIXO/I€ M3 IIOpTa NMOrPYSKH, He AOJKHBI YYHTHIBATLCS Te H3MEeHEeHHS
B CBOHCTBax rpysa, KOTOpBIE Ne/1al0T CO BpeMeHeM pelica ero MeHee
OIIaCHBIM. '

Kpurepuu Gesonackocru A, A2, xapaxrepusyiomue lim Con 1A¢
MO CYTH ()H3HYECKHX IIPOLECEOB passnunel. IlepBHil oTHOCHTCH K
NpoLecCy MeXaHHYECKOTO pa3pyIleHHs WTabensi Kak TBEPAOro Tejia,
BTOPOH — K pa3kKHKEHHIO I'Py3a, K moTepe mrabeseM CBOHCTB
TBepAoro Tena. Ilpouecchl 3TH NpH H3BecTHOI B3aHMOCBSI3aHHOCTH
CYLLECTBEHHO pas3iuyHbl. Kaxkawii us Hux NpeACTaBJISIET LeJIoe Ha-
NpaBJieHHE B MexaHHKe. ‘ - :

9.3. HOPMATHBHAS MOJENbL
HE3EPHOBOTrO HABAJIOYHOTO FPY3A

 Jlns paspaboTku HAUMOHAIbHBIX HOPM mpexjie Bcero Heobxo-
AHMO CO31aTh (H3UYECKYI0 MOAE]L He3epHOBOrO HaBaJlOYHOro Tpy-
32, -'COCTaBJIEHHYIO IO ONHCAHHIO XapakTepa paspyuieHus mradess
B YCJOBHSX MOpCKOH mnepeBoskil. Takoe ONHCaHHe, OCHOBaHHOe Ha

pesy/nbTataX ‘MHOIOUHCJEHHBIX SKCIePUMEHTOB,  6bL1o’ IaHO B
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Prc. 3.19. ®opMbl NOBEpXHOCTHOMO H TMyOHHHONO paspy-

IleHuit mTabeseil HaBaJoYHOrO  Ipysa  (SoS¢ — JHHHSA
CKOJIbXKEHHS NPH paspylieHHH OCHOBHOIO MaccHBa IUTa-
Gensd; $1S4 — JIMHHS CKOJIbXKEHHS NIPH  TIOBEPXHOCTHOM

OCHITIAaHUH)

1969 r. [5]. CorsiacHo 3THM HaGMIOACHHAM IPH MOMEPEUHBIX HaKpe-
HEeHHSIX CHayaJa HacTylaeT IpelejbHOe pPaBHOBeCHe INOBEPXHOCT-
HBIX YaCTHL, He CKOMNOHOBAHHHX B EMHYIO MacCy HaBaJIOYHOro
rpy3a HWJIH COCTaBJSIOLIMX PHIXJIBIH IIOBEPXHOCTHHIH cJof. 3aTem,
KOrJla 3TH YacCTHIBl yXXe NPHULIK: B [BHXXEHHe H 00pa3oBajH mepe-
Melalomuics CJI0M, HAacTymaeT MOMEHT IOTeDH PaBHOBECHS HEKO-
TOpPOM YacTbl0 MOHOJHTHOrQ o6weMa rpysa. I'pys B 961)eMe 3TOH
YacTH HayMHaeT CABUTaTbCH, OTJeJssCb OT OCTaBLIeHCS B IIOKOE
MacChl, HEKOTOpPOHl MOBEPXHOCTBIO — IIOBEPXHOCTbIO CKOJbXKEHHS.
Cxozfnasi KapTHHA NOBeJEHHS  Ipy3a OTMeYajachb B MHOT'OYHCJIEH-
HEIX HATYPHBIX SKCNeDHMeHTaxX H B paborax IO ONpeAeNeHHIO yrI-
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12 ECTECTBEHHOIO OTKOCAa METOJOM HAKDEHSEeMOro SIIIMKA, BHITOJI-
HABWHXCA 1o auHuu UMKO ‘B 1977—1979 rr. CxeMmu ¢dopm pas-
PYIWeHHs moKasaHkl Ha puc. 3.19.

Ilosromy, cTporo rosops, ¢usmueckas Mogesn HOBeJeHus1 Ha-
BAJIOYHOr0 rpysa B yCJHOBHUSX CYAHA JAOJKHA BKJIOYATh ONHCAHHE
ABYX IIDOLECCOB: CMEIIEHHsI OTANbHBIX NOBEPXHOCTHBIX YaCTHIL HJIH
IOBEPXHOCTHOrO CJIOSI U CMEIIEHHsT YaCTH paHee MOHOJHTHONO 00be-
Ma. COOTBETCTBEHHO MaTeMaTHuecKas MOMeJb JOJIKHA OIIHCHIBATH
ABa yCJIOBHs NPEAeJbHOTO PAaBHOBECHS M BKJIOYATh [Ba KDHTEPHS:
M — KpHTepHil HeCMelaeMOCTH OTHeJbHO JeXaluX IOBEpXHOCT-
HBIX YaCTHIL HJIH MOBEPXHOCTHOIO CJOS H Ay — KPHTePHH HecMe-
I1aeMOCTH MOHOJIMTHOH uYacTH IuTabeus.

Has nanbHeHINero yTOuHeHHs ycuioBHS NpeleJbHOT0 paBHOBe-
CHsl B MOBEPXHOCTHOM CJIO€ PACCMOTPHM KaK 4acCTHBHIH cayyad Mo-
HOJIMTHYI0 Maccy. MartemaTnyeckasi MofeJb MOHOJHTHOH 4YacCTH
AOJIZKHA OIHCBIBATH YCJIOBHS €€ NpelesbHOro paBHoBecHs. s moj-
TOTOBKH TAaKOro OMHCAHHUA HEOOXOAMMO YCTAHOBHTb 3aKOH IIPOYHO-
CTH MOHOJIHTHOH YacTH. MOHOJIMTHAS YacCTh HABaJOYHOrO rpysa xax
TPYHTOOGPA3HOIO Tesla COCTOMT M3 Tpex (aa: TBEPALIX YacCTHII,
00pasyloLUX CKeJeT, BOAB H Tas3a, 3alloHSIONIHX HOPH  MeXAY
HuMH. B saBucmmocTn or ¢opmbi u PasMepoB HacCTHL, HX KOMIIO-
HOBKH, BEJIHYHHBl M 3aNOJNHEHHS TOD BOJLOM, BHAA BJIArH HaXOIST
CBOHCTBA IPy3a, B YaCTHOCTH T€ H3 HHX, KOTOpHIE IIPeJONpeaesioT .
YCJIOBHsI TIpeleJbHOTO pPaBHOBECHS.

Hapanounslit rpys, kak yxe OTM€YaJIoCh, NOJBEPKEH BO3AEHCT-
BHIO NLMHAMHYECKHX HArpy30K OT Ka4KM M BHOPaUHH CyJHa B pe-
SyJbTaTe BJIMSIHHS aTMOCQEpPH IPY30BHX moMelieHuil. Ilocienmee
BIHSAHAE MOXHO OXHAATh OCOGEHHO CHIBLHBIM IJISi THI'POCKONHYHBIX
TPY30B, TaKHX, KaK Caxap-Chlpel, XJODHCTHIH Kanuit u np. He
YTOUHAA 31€Ch, YTO HMEETCs B BHAY IOJ CBOACTBAMH IPy3a, MOXHO
Samucarth Mg HHX oOLly0 (YHKIHOHAJbHYIO 3aBHCHMOCTD

Q=7 Dy, Wy, 14, 0 W, ), (3.8)

rie D: — HekoTOpHe 06oGIIeHHEe JAHHAMHYECKHE H TIPaBHTALHOHHBIE HAarpysKH
NIPH MODPCKOH IlepeBo3Ke;

Wo — BnamuocTs (Baarocosepaxanne) rpysa npu orpysKe;

Yo — IUIOTHOCTE I'Dy3a IPH NOTPY3Ke;

1° — TeMmepaTypa BOB/yXa B IPY30BHIX IIOMELUECHHSAX;

W. — Bnaxnoerts BO3YXa B IPY30BHIX NOMEIEHHSX;

! — BpeMst (IPONOIKHTENHHOCTD petfica).

Buusnmo armochepr IPY30BHIX NOMELIEHHH Ha CBOHCTBa Ha-
Ba/OYHOro Ipysa NOCBAILUEH DPsifi HCCJEIOBAHHI OTEUECTBEHHEIX aB-
TopoB [3, 20, 21]. Tak, B. E. Cremokom [21] nokasana mpuHUu-
THa/bHAs BO3MOXKHOCTb YBEJHUYEHHS BJaKHOCTH XJIODHCTOrO Ka-
Jus npuMepHo 10 109% (mpu  oTrpysouHo#i  BIANKHOCTH OKOJIO
1%). Onnako onkbiThl, NpHBEJIIHE K 9THM BEIBOJAAM, NPOBOAUIH He
Ha wmraGese rpysa, a Ha npoGax B J1a60PaTOPHEIX YCJHOBHSX, MOX-
HO OXHAATb, YTO OrpaHHYEHHE LOCTYNA BJATH B Maccy rpysa ToJib-
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. KO €ero CcBOGOJHOH TNOBEPXHOCTbIO, Ha KOTOpo#, K TOMYy ¥XKe, CO
BpeMeHeM o0pasyercsi KOpKa, CYIIECTBEHHO CHH3HT H3MeHeHHe
BJQKHOCTH Ipy3a B 3aBHCHMOCTH OT BJIaXHOCTH TPIOMHOro BO31Y-
xa. Uccnenosanns A. B. Kosaas u B. E. Cremoka [21] B ycnoBu-
SIX HATYPHBIX HaGJIONeHHH B TPIOMEe CyAHa TOKa3ajH BO3MOXHOCThb
W yMeHbIIEHHs! BJarOCOAEpKaHHs Ipy3a Ha raybune 10 3 M. Ana-
JIM3' pe3yJibTaToB HaGJIOfEHHH NOKa3blBaeT, 4TO BJIAXHOCTb Tpysa
Gblia MeHbllle BJaXXKHOCTH < paskuxkeHus. IIpu Takoi BJIaXXHOCTH
B Ipollecce pefica OTMeyaeTcsi TIPaBUTALHOHHOe CTeKaHHE BOJbI
BHH3 H OOCHIXaHHe BePXHHX CJOeB (TakKHe pe3yJbTaThl OBUIH TOJY-
yensl- B. M. Kopo6uoBbiM H aBTOpOM, HanpuMep, B pefcax c cep-
HBIM KOJI4eflaHOM M onucaHbl Bhilue). [ToaToMy yMeHblUeHHE BJIaXK-
HOCTH Ha Tay6HHE N0 3 M Hesb3sl OJHO3HAYHO OTHECTH K pe3ydbTa-
Ty BHICYIIMBaHHs TPIOMHBIM Bo3ayxoM. HccienoBaHus Tex xe aB-
TOPOB Ha TOM 3Ke Cy/He C 3eDHOBBHIM TpY30M TIOKasajn 006pasoBa-
HHe B Macce Ipy3a JABYX 30H: TemsoBiarojaGunbHofl (Ha rayGuHe
70 3 M) M TemnoiaroctabuibHON. B mpesenax mepsoit (pefic B
uione—abrycre 1972 T. B 10XKHBIX H YMepeHHHIX WIHPOTax) Habuo-
JaJoch TPH AaKTHBHOH BEHTHJSIMH yMEHbIeHHe BJIaXXKHOCTH Ha
nosepxsoctn Ha 0,42%, Ha ruyGune 2 M — na 0,11, Ha ray6HHE
3 M — Ha 0,06%. B stux cayuasix He ObLJIO 3aMeueHO CTeKaHHs
BJIATH, TOSTOMY BHICYIIMBAaHHE NOBEPXHOCTH MOXHO IEJIHKOM 00D
SICHATb BJIMSHHEM TPIOMHOTO BO3lyXa, OJHAKO OLEHHBAs pe3YJb-
TaThl, HaJl0 MMeTb B BHIY, YTO TOYHOCTb ONPEJeJNeHHs BJIAXKHOCTH,
BooGie rosops, He mpesbimaer 0,2—0,5%. IToatoMy NMpaKkTHUYECKH
MOXHO CUHTAaTb, YTO NPOHCXONHJIO BHICYUIHBAHHE TOJLKO MOBEPX-
HOCTHOTO CJIOSI 3€pHa. ,

VyuTHIBasg TAaKyl0 Pa3HOPEUYHBOCTb MMEBIUMXCS NAHHBIX H  He-
yuyer TPABHUTALHOHHONO CTEKaHWsl BJArd B OMHCAHHOM HATypHOM
HaGuionenun Koumentpata, B IIHHUHM®e mnposenu crennanbHbe
HATypHble HaOMIOJIeHHsI B SKCIIEDHMEHTANbHOM pefice Ha TEmIOXoje
«Burum» (JIBMII, cyaHo tuna «Bni6opr») c rpysoM KOHIEHTpa-
toB. Hanpassenne pefica Gblio BHIGpaHO C TaKHM DacyeToM, 4YTO
naBaH@e MPOJOMKAJIOCh OKolo 70 cyT, T. e. MpHMepHO B 4 pasa
JOJBHIE, YeM B paHee NPOAHAJH3HPOBAHHBIX peHcaXx. ITO LOJKHO
6510 06eCeynTh JOCTATOUYHO NOJHOE Pa3BHTHE (UKCHPOBABIIHXCS
TpoleccoB NOACYLIMBAHHS T'Py3a C NOBEPXHOCTH TPIOMHBIM BO3Ly-
XOM ¥ TPAaBHTAIHOHHOTO CTeKaHWs Baard. HaGmonenns B pefice
semonusancs E. B. ®unartosum [35]. CymHo 6blio 3arpyeHo
CBUHIIOBBIM M IMHKOBHIM KOHIeHTpaTaMmu. Pefic mpoxonuia c 13- ne-
kabps 1973 r. mo 6 mapra- 1974 r. CyxHO cOBEpUIAJIO NEPEXOL H3
aJIbHEeBOCTOYHOrO TOpTa PynHasi NPHCTaHb B UEPHOMOPCKHH MOPT.
Tyance, mepecekjgo mnpu 3ToM Tuxuid ATnaHTHUECKHH K OKeaHbl
(mpomuto uepes [TanaMcKuii KaHau), HMeJO JMHTEJbHYIO CTOSHKY B
noprax Ky6u. 3a BpeMs pefica rpy3 HaxOAWJICA B PasAHYHBIX KJIH--
MaTHUECKHX YCJOBHAX (TeMmepatypa BO3AyXa TNpH . TOrpy3Ke’
—16°C, na Ky6e — okono +24°C, B mopty pasrpysk - OKOJIO -

HbIM - BOSIYXOM, OTHOCHTeNbHAS BJ2XKHOCTh KOTOPOro Kosuebajack

+4-8°C) npH TOCTORHHON BEHTHJAIMA IPY3OBBIX NOMeNIeHHi HAPYX: . |

?T ?5 no 87%. Ha ocHOBaHMHM pe3yJbTaTos 3aMepoOB BJIAXKHOCTH
PY3a B IIOBEDXHOCTHOM CJI0€ 3a BCe BPeMS pefica M BCEro MacCHBa
U pasrpyske, TeMNEpaTypel HapykKHOrO BO3AyXa H BO3llyXxa B
TpioMe, BOABI, rpysa E. B. ®uiaroB npumen k BBIBOZY, 4TO B3aH-
MOJICHCTBHE HAPYXKHOTO BO31yXa C IPY30M, H3MEHeHHe ’TeMnepaT -
Pbl BOABI M BO3JyXa NPaKTHYECKH HEe CKa3aJHCh Ha Bnax«:ﬂocryn
KoHuentpara. Ha ero nosepxnoctu He 6buiH OoOHapy:KeHH yuyacrt-
KH 3aM€THO yBJIaXKHHBLIErocsi rpysa. B ognom u3 TPIOMOB 32 BpeMs
Penca cpelHsis BJAXKHOCTb K KOHIY INepexoja Bodpocaa Ha 0,29
B ApYroM — YMEHDbIIHJIACh HAa TaKylO XK€ BEJHUMHY. 3a TO e Bpe-
M5 IOX NEeACTBHEM MAaCCOBHIX CHJI TIPOH30LLJIO cneﬁyromee Ha rl:o-
PANOK BeJMUHH GoJlee CYIIECTBEHHOe Nepepacipeeenme BJarH (%
0 CJ0AM LHHKOBOTO KOHLEHTpaTa: ")

Tpiom Ne4  Tprom Ne 3

[MosepxHocTubift cnoft . 7,65
Cpegnuit cioft . . . . 8:61 ggg
Huxcmit caot . . . . 10,10 9,93

Crnyyan nepeBoskn HaBaTOUHEIX TPY30B B peKHME INOJHOH T
METH3ALHH NDPEICTaBJSIOT MeHbLUIHH HHTEpec, TaK Kak 1pH TaKE:)I:VI
g::;r;{nge BOSMOXKHO IepepaclpeesieHHe BJard TOILKO C y4eToM
peal ACUCTBHST C OrpaHHYEHHBIM OGBHEMOM TPIOMHOIO BO3/yXa.
B IT(O% pex]é[ame MHOTHE roibl NEpPeBO3UTCS HAaBAJIOM Caxap-CHIpel

, \YOBL. MHOrounc/eHnnple HaG/IOfeHHst U 06paboTKa NAHHBIX O
}l)gl;gax,wl;fémonﬂenﬁme S1. T. KopxoBbiM u M. A. Karynuuueim B
roydon bio I/IPII;I NP[chnoaﬂHee’ B 1975 r,, J1a60paTopuell HaBaJIOUHBIX
rpyso a TIpH yYaCTHH aBTOPa, IOKa3asH, YTO BJa¥K-

b Caxapa He3HAaUHTeJbHO BO3pacrajia, B cpexseM Ha 0,119
IpH_CpelHEH HavaJbHOH BaaxHOCTH 0,529, P

[IpeumymecrBennoe Biuanme HHEDUHOHHBIX M TPaBHTALHOHHBIX
CHJl Ha H3MEHeHHe BJIaXHOCTH IO CPaBHEHHIO C BJIHSHHEM TPIOMHO-
TO BO3AyXa BHAHO M3 Pe3yJbTATOB HATYDHEIX HaGJIIOJeHHH 3a JKe-
JIC30PYNHBIM KOHIeHTpaToM B. M. BacuabeBa u aBTO 7
C TBHHEHCKHM OGOKCHTOM. pa B peflce
, Ha ocHoBammm ckasamnoro ormernm, uTto BHSHHe BJIaX>XHOCTH
ﬂldﬁnepaq‘ypm Ha NOpANOK csabee BJIHSHHA TPABHUTALHOHHLIX U
it ;Owélnqecxnx cua. TlostoMy nns nanbHeimeit paspaboTku ¢usu-
seckolt lxlquﬂenn TPy3a MOXHO NDUHATb, YTO €ro CBOHCTBa ompeje-
Tmoned 1 pamerpamu D(?), Wo, y. Onnako npu paborax ¢ rurpo-
KOJ IMH HaBaJIOUHBIMH TDy3aMH HeJNb3si He YYHTHBATb BO3-
Infgrmonoro HSMEHEHHs HX IOABHXHOCTH IIOJ 1eHCTBHEM BJArd TPIOM-
Bbmecaosnyxa, HO 3TOT ()aKTOp NPH HOPMHPOBAHHH eJjiecoo6pasHo

TH 3a Tpe/iesibl pa3paGoTKH o6ulell MEeTOIHKH, paccMaTpHBA
KaK YaCTHYI0 0COGEHHOCTb KaXKIO0ro rpyaa. ’ .

Hopmarusnbie xapakrepucruku ects (GHU3HKO-MeXaHHYECKHe Xa-
PaKTePHCTHKH TPYHTOOGpa3Hofi cpexnl. Ipu BEIGOpE HOPMAaTHBHBIX
pH3UKO-MeXaHHYECKHX XapaKTEPUCTHK HABAJOYHOrQ TpPy3a Kak
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TPYHTOOGpPA3HOH Cpefr NMPHMeM BO BHHMAaHHE ee H3BECTHYIO OBOi-

CTBEHHOCThb. B GoJsbuielr Macce oHa cocTaBiisieT CIUIOMIHOE TeJNO, HO
TeJIO, COCTOsIIee U3 OTAENbHHIX- TBEPJABIX B3aHMOJEHCTBYIOUIHX Yac-
THIL ¥ 3THM B3aHMOJEHCTBHEM OIpeeNSIONHX CBOACTBA CIJIOMIHON
macchl. TlostoMy B paGoTax ¢ I'DYHTaMH HaxXOAAT MPHMEHEHHe JBa
HanpaBJIeHHUs, [BE MOMEJH CPeAbl: NHCKPETHash MOMAeIb M MOJeNb
CIVIOUIHOrO (KOHTHHYaJbHOrO) Tesla, Mojesp IpyHTa KaK AHCKDeT-
HO¥ cpennl paspaGorana M. M. Kanmayposeim [20]. U3 paGor mo
MeXaHMKe TIDYHTa M3BeCTHO, YTO TaKOH INOJAXOJ TOJiyyaeT Aalb-
Heitmee passutue. Tak, B paGore B. ®paniuosu [46] mexanuue-
CKasi MOJie/lb OJXHOPOXHOTO CBSI3HOTO IPyHTa B YCJIOBHSIX AMHAMH-
YECKHX BO3JEHCTBHH NpPEACTaBJseTCss B BHAE CHCTEMB IIApOB C
YIPYroMaCTHYHBIMH CBH3AMH. DTa MOJeNb IPEAJAraercs UM JJis
pacuera IpeleJbHOr0 COCTOSIHHSI. ,
OnHako B MeXaHHKe TDYHTOB IIPH pEIIE€HHH NPAKTHUECKHX HH-
JKeHePHHIX 3aflad JMCKPeTHas MoJesb He TpuMeHsercs. Haunnas
¢ 1776 r., ¢ ocHoBonosarawomei B 31ofi o6iactu paGors KyJona,
TPYHT dYallle BCEro DacCMaTPHBAeTCsl KaK TOMOreHHOe, CILIOIIHOE
TeJIo, KOTOpOe INIpH pPa3pyllieHUU pas3nensercss Ha OJ0KH. DTH 6Ji0-
KH OCTal0TCs B KOHTaKTe APYT € IPYrOM [MOCjJe paspylleHHS H
CKOJIb3SIT OTHOCHTEJNbHO HpYyr Apyra. Takoil B3rjisii Ha TPYHT 3a-
KpeljeH B HOPMaTHBHHIX JOKYMeHTax mo crpoutessctBy (8 CHUIT).
OTMeTHM, UTO B H3BECTHHIX paboTax mo HecMemaemoctu I1. JIxeH-
kuHca, CkpubGantn, B. M. BrikoBa u JI. M. Horuga HaBajouHBIH
rpy3 paccMaTpuBajcs KakK AHCKPETHAs Cpefa, BCE pacueTHbe BHI-
KJaik¥ JAeJajuch 1Jis OTHeNbHOH vactuunl. IIpu nmoxroroeke Ilpa-
Bun CCCP B KauecTBe PacueTHOH HODMATHBHOH MOJENH HE3ePHO-
BOrO HABaJIOYHOrO rpys3a OblTa NPHHATA MOMelp CILIOMIHOTO TeJa.
TakuM NOAXOJAOM XapPaKTepH3YIOTCH  IUMPOKOH3BECTHBIE  TPYAH
B. B. Coxkoanosckoro, B. T'. Bepesannena, B. A. ®yiopuna, H. A. In-
toBuua, Tepnaru, II. Tefinopa u zp. Ilpu momxone X PPYHT005p33:
HOMY Tely KakK K CIVIOIIHOMY, CTPOTO rOBOps, He GyIyT B IOJIHOM
Mepe CcOoOMI0AThC HEOGXONHMEIE MJIs _IPaBOMEPHOCTH ~ MOJENH
CIJIOIIHOH Cpe/lbl YCJOBHSI HePa3pHIBHOCTH JedopMauuil u Hamps-
)keHu#l. Takoe HapymeHne OyZeT OTMeuaTbCs IpeXKJAe BCEro B
MecTax BKpaluvleHHs KpynHbx yactun (puc. 3.20). Onsako ux KoJis
B OOJBLIMHCTBE TPY30B HEBeJHKa H coCTaBjseTr oObuHO 5—109,

a) 2 ' 1 ‘ 0)

Puc. 3:20. Monenu CTPOEHHsT HaBaJIOYHOTO Ipysa:

H HTHHYaJbHas); | — CBO-
@ — JHCKPeTHass MOAeNb; 6 — MOAeNb CIVIOUIHOH cpembt (Ko .
Goiﬂanp NOBEPXHOCTh r"pysa; 2 — JHMHHS CKOJbXKEHHs NP paspyleHHu wTabens

" B>=10 M coxpaHATb 3aKOHH CIJIOLIHOCTH
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obmeit maccel. IToaToMy mpakTHYecKM HaJHYMe TAKHX WACTHIIL He
uckaxcaer oCuleH KapTHHH CILIONIHOCTH. '

Hupivm Gyzer mnonoxkennue IpH NePeBO3Ke HaBaJOYHHIX TPY30B,
OCHOBHAsI Macca KOTOPBHIX COCTOHT M3 KDPYNHBIX KYCKOB, COM3MEpH-
MBIX C TONEPEeYHEIMH pasMepaMu CyAHa. [lJsi 3THX Ipy30B, BO3MOXK-
HO, Gyzer GoJiee ILesecoO6GPa3HBIM - IPHMEHEHHE pemeHuii Ha Gase
MoJieJIell JUCKPeTHOH CPejibl, IPH 3TOM HeMaJIOBAXKHEIM MOMKET OKa-
3aThCA BONPOC O BJIMSIHHH OPHEHTALMH YacCTHIL.

AHanu3 CBelleHHH O KPYNMHOCTH YaCTHI, HABAJOYHBIX rpy3oB 6o-
nee ueM 600 HaumeHoBaHHMM, copepxamuxca B [IPHIOKEHHH K

‘Konekcy UMKO, nokassBaer, uto nojpasJisironiee OOJLUIMHCTBO U3

HHX (okoso 909%) xapakTepu3yeTcst uacTHLAMH, pasmep KOTOpPEHIX
JexuT B npefenax no 30 MM. Bompoc o BAHMSHHH COOTHOLIEHHS
MeX/ly aGCOMOTHBIMH pasMepaMH YaCTHI TIPy3a M IONEPeuHHIM
pasmepoM OYHKepa, B HalleM CJydyae MIMPHUHOH Cy[HA, GBI HCCJIe-

AoBaH paHee [5]. DKcHepHMEeHTH NOKa3ajd, Y4TO CBOHCTBA o6py- -

WeHHs: B BUJE MaccHBa (KaK CIJIONIHOrO Tesia) NpPH CTaGHJIbHEIX
SHAUCHHSX yIJIa HAKJIOHA, COOTBETCTBYIOIIHX Hayasy 3TOrO Mpolec-
€, COXpaHSIOTCS NpPH yCJIOBHH, KOria B=30a, rze a — cpemunii
pasmep uwactun rpysa. Eciam npunsts a=30 MM, TO MOXKHO npu
HaBaJIOUHOr'O Tpy3a.
[TosToMy pe3yJBTaTHl HACTOSIIErO HCCJIELOBAHHUS MOryT OBITH pac-
IPOCTpaHEHBl Ha MNOAABJIfIOlLee GOJBIIMHCTBO HAaBAaJIOUHBIX IPY30B
H HCMNOJNb30BaHbl JAJisi LeJeH oOImero HOPMHPOBaHHs 6Ge30IaCHOCTH
HX MODCKO# TEPEBO3KM Ha CyJax INHPHHON He MeHee 10 M.

PaccmarpuBas HaBaJOUHHH IPY3 KaK CILIOWIHYIO CPeLy, MOMKHO

BOCIIOJIb30OBATbCSI pELICHUSIMH M3 00JaCTH CIJIOMIHOH cpeabl nOJs

- YCTaHOBJIEHHSI BO3MOXKHOCTH pa3pylIeHuss MOHOJIHTHOI'O MacCHBa

rpy3a B JAaHHBIX YCJOBHSIX MODCKOH MepeBO3KH.

HccnenoBanust HaBasloyHOro rpysa! I0Kasaf, uTO NPOYHOCTH
HaBaJIOYHBIX TPy30B (6buI0 o6GcienoBaHO OKOMO 80  pasHUHBIX
rpy3oB) MoxeT OBITb OXapaKTePH30BaHa BEIpAMKEHHEM

T =0, tg ¢+ 1, 3.9)

Brmonnennsie B JIUM)KTe H. H. CugopoBbiM RONOJHHTEIbHEE
HCCJIelOBAHHS TIOKa3aJsii, YTO 3aBHCHUMOCTb T==f(s) B ofmem cuay-
yae wuMeeT OGoJjiee TOUHHH BHI MHOrowieHa  t= Ay -+ A+
+ A’ Ay’ Ao+ Age®. [Is HyXA HOPMHPOBAaHHS GBLIO NpH3-
HaHO 1e/ecOO0pPa3HEIM OTPaHHYHTLCS CIPSIMJIEHHOM rpatpuyeckoi
3aBHCHMOCTbIO B BHJe, OOBIYHO NPHMEHSIEMOM B NpPaKTHKe paGoT
C TPYHTaMH; IPH 3TOM GOJbllasi NOJABHAKHOCTb NPHIOBEPXHOCTHOIO
c/osi (CJ0s MaJIoTO HOPMAaJdbHOrO [aBJeHHs) Oblia 0XapaKTepH30-
BaHa YMEHbLIEHHEM CLEIJIeHHS. . : /

! Tlposopunucs 8 UTHUHMM®e B 1966—1967 rr. mox pykosoiacteom B.. U.
Kopo6uosa, 6rumn npoxonxent: B 1968—1979 rr. mox DYKOBOJCTBOM  aBTOpa,
B JIMW)XTe — H. H: CunoposmiM, B. I1. Cunununem u H. B. KoBanesuM U B
JIIIK — B. A. Yepuspcknm.
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¢uueckas 3aBucHMOCTb T==[(0)..
Ilpsimas xapakTepusyercs aBy-
MSl napamMeTpaMH, a ~HMeEHHO:
yrJI0BHIM KO3 duuuentom tg ¢
H OTPEe3KOM, OTCEKaeMbIM Ha OCH
OpAMHAT, To. Benuunua ¢ oGwu-
HO Has3bIBaeTCsl YIJIOM BHYTDEH-
HEero TpeHus, a 1o, HaH C, —
YACNbHHIM  CUeNJeHHeM. DBpuio
YCTaHOBJIEHO, UTO To  CJELyer
PaCCMaTPHBATL He KaK CONPOTHBIEHHE CABHTY MpPH OTCY#CTBUH
HOPMAJILHOTO JIaBJIEHHS, a KaK NapaMerp,. HCKYCCTBEHHO CIpSIM-
JISTIOMIME KPUBOJIMHEAHYIO 3aBUCHMOCTD.

3aKoH, 0TOGpaxKeHHHH TrpatduKoM puc. 3.21, umeHyercs B Me-
XaHHKe TpYHTOB 3akoHoM Kysona—Mopa. Pacnpocrparenue ero
Ha HaBaJIOUHEIE TPY3bl MO3BOJSIET 3amucaTh AJIs HHX yCJOBHE Tpe-

¢ “
To=C )
Cetg @ G

Puc. 3.21. Tpaduk npounoctHmx xa-
PaxTepHCTHK = HaBaJOYHOTO TIpy3a

ACJILHOTO DPABHOBECHS (NPH Da3pyIIeHHH 10 MacCHBY TIpy3a) B |

BHAE€ UIMPOKO W3BECTHRIX ypaBHeHuii B. B. Cokososckoro [32].
Takum o6pasom, ¢usndeckas NPOYHOCTHAsT MOJeJb HE3ePHOBOroO
HaBa/IOYHOro rpysa Moxer GHITb oNHCaHa ypaBHeHHeM KysoHa—
Mopa B Buze Bupaxkenus (3.10), a XapaKTePHCTHKAMHU IIPOYHOCTH
HaBaJIOYHOro rpysa mo 3Tod Mogenu 6yayr ¢ u C:

t=ag,tge+C. (3.10)

HeoGxonumo yuects, uto BO3jeficTBHe AMHAMHYECKHX Harpysox:
B YCJIOBHSIX MOPCKOH NEPeBO3KH MOXKET H3MEHHTh KaK CBOHCTBA Ha-
BaJIOYHOro rpysa, Tak M KOMIOHEHTH Hanpsukenui. [IosTomy Bompoc
06 Ompe/ie/leHHH NPOYHOCTHBHIX XaPaKTEPUCTHK HABAJOYHOTO rpysa
M O HasHAaYeHHH WX HODMATHBHBIX 3HaueHHH NPH pa3paboTKe HOP-
MAaTHBOB JOJIKE€H OBITb DacCMOTPEH C y4eTOM JHHAMHYECKHX Ha-
rpy3oK D; NIpPH mnepeBo3Ke M BeJHYHH HOPMAJbHBIX HalpsiKeHuH,
ACHCTBYIOIIHX B MpejesaX CMEIaIoIerocs CJos.

PaccMorpum Bompoc o ToM, uTo Hago MOHHMAaTh MOJ D;, xaxue
CHJIBI, KDOME IpABHTAlHOHHEIX, BXOAAT B 3TH 0GOOGLIEHHEIE Harpys-
KH TNpH MODCKOH mepeBoske. BsammoneiicTBhe cymHa ¢ OKpyxaio-
el cpefofi OCBIYHO PAacCMaTPHBAETCS NBOSIKO, a HMEHHO: Kak
abCoJIIOTHO TBEPHOrO Tesla B 3aJauyax H3YUeHHs ero MODEXOAHBIX
Ka4eCcTB M KaK YNpyrod GajKu — B 3ajauax CyLoBOH BHOpalHH.
KHHeMaTPIIIeCKazl MoJenb cynHa JOJXKHa oTo6paxkaTh o06a BuAa
3THX [BHXKEHHH.,

HMuepunonnble cuiibl NpH BCcelt HX YCJOBHOCTH IPHHATO pasje-
JSiTb Ha BHYTPEHHHE IJIS JaHHOH CHCTEMBI W BHewHHe. [Jsi cucTe-
Mbl CyAHO—TDY3 BO3HHKHOBEHHE BHYTPEHHMX CHJI OOYCJOBJIHBAET-
Csl HEPaBHOMEDHOCTbIO ABHIKEHHH, COBEpIIaeMBIX CYIHOM .KakK a6-
COJMIOTHO TBEPABIM TEJIOM H KaK ynpyroii 6ajkoll; BHEIIHHX — ynaa-
paMu BOJIH O TpUYas, Jei, APYroe CyAHO, BO3AEHCTBUSIMH HEKOH-
TaKTHBIX B3PbIBOB, :
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Ha puc. 3.21 nokasana rp"a‘i',i,

Tlpu BHeCeHHH B CHCTEMY BHEIUHHX CHJI OHAa PacCMaTPHBAETCS
‘Kak HesamkHyTas. [losaTtomMy B ciayvyae yyera yxapHBHIX Harpysox
‘CHCTeMa CYAHO—rpy3 Gyjner HesaMkuyTo#!. AHa/nu3 aBapuil He Iaer
OCHOBAaHHH CYHTaTb, YTO YJAap BOJHB B KOPNYC CyJHa SIBHJICS Npsi-
MOH NIDHYHHOM CMeELleHHsI HaBaJOYHOro rpysa, OJHAaKO NPH ONHCa-
HHUHM aBapuii HMEIOTCS YKa3aHHS HA TO, YTO B MOMEHT aBapHH Ha Cy[-
HO HaKaTHJaCh KpyNmHasi BOJHAa. BosneficTBHe yIapHBIX Harpy3ok
Ha paBHOBeCHEe HABaJIOYHOTO rpysa BecbMa crenucpuuso. IIpu HCk-

JIIOYEHHH H3 DPacCMOTPEHHSI yAapHBIX Harpy3oK OT BOJIH CHCTeMa
cyaHO—Tpy3 Oyaer 3aMkHyToil. KuHemaTHueckass MoAeab CynHa

noJxkHa oro6paxKaTb BCe JBHXKEHHS CyJHa Kak abCOJIOTHO TBep-
JOro TeJa H Kak ynpyroil 6GaJsiKH, BBI3BIBAIOIHE YCKOpeHHsi (moba-
BOYHBIE K YCKODEHHIO CHJIBl TSI)KECTH) B NONEPEYHOM CeueHHH CyJIHa
u wrabens rpysa.

Kak yxe ykasmBasnoch, MOJENb CyIHa B MOpe MOXKET OBITh
pa3paboTaHa Ha OCHOBaHHM yKe HMEIOUIHXCS IOCTHXEHHH, OIHAKO
HeO6XOZHMO YTOUHHTb HEKOTOpHE ee Xxapakrepuctuku. CynoBas
BHOpauMs € yueToM pe3yJbTaToB HccaenoBanuit M. H. Taspuiosa,
H. . Bapkana, P. JI. ®uaunnosa, Y. C. Casuenko u B. A. Epmo-
Ba JJIsi HABAJIOYHOrO rpy3a MoxkeT OHITb CBefeHa K KoJeGaHHAM
nepsoro mopsiaka. OZHAKO YUYMUTBHIBAasi TOJbKO GJIarONPHUSATHOE BJIH-
sIHHe TaKoH BHOpanMuM Ha NPOYHOCTb Ipy3a C TEUEHHEM BpEMEHH
peiica u ciaenysi NIPHHATOMY HOPMAaTHBHOMY HPHHIHIY COOTBETCTBHS
MojJenH Haubojee HeGJaronpHUsTHOMY NepHOLy pefica (3gech —
€ro HayaJy, IepHoay, KOrja rpy3 He ychesa YIJOTHHThCS), MOIKHO
HCKJIOYHTb YYeT BHOpalMH M3 HOPMAJbHOH MOAENH CYIHO—TPY3.

Ilpn pa3paGoTKe YCJIOBHOM KHHEMaTHYECKOH MOMIENH NBHKEHHH
CyJdHa KaK abCOJIIOTHO TBEPAOTO TeJa, TaK 3Ke KaK H MPH PacCcMOT-
peHHH BuOpaluH, Heo6XOAMMO NPHHHMAaTh BO BHHUMaHUe, C OIHOMN
CTOPOHBI, BO3MOXKHBIE BHIBI JIBHXKEHHH, C Apyrofi — cremeHb HX
BJIMSIHASI Ha NOBeJeHHe rpysa. Paspymenune MoHosuTHOrO mra6ens,
KaK NOKa3HBaeT ONHIT NEepeBO30K H aBapHiiHas CTaTHCTHKA, IpoO-
HCXOJHT IIpeXJe BCEro B YCJOBHSAX CHJIBHOTO GOPTOBOrO HaKpeHEHHs
cyzHa. Takoe HaKpeHeHHe MOXET MMeETb XapakTep Pa3oBOro KpeHa
H aMIuTyns OGOpTOBOM KauKH.
~ JIns mpouecca paspyuieHus: mraGesiss HaBaJOYHOTO rpy3a HMeeT
3HaueHHe IpexXJe BCero BeJMHYMHA KPeHa, He3aBHCHMO OT TOro, Ha
KakoM 6opTy OH mosBJjsiercsi. TOJBKO TOCJE IIOTEPH I'PY30M YCTOM-
YMBOCTH M Hauajia ero JIBHMXKEHHS OTHOCHUTEJbHO CyJHA HECHMMET-
pusi npuobperaeT BaKHOe 3HaueHwe AJs GeszomacHoctd. Ilosrtomy
B nIpefesax COGJIONEHHS NPHHIHUNA HeCMEUIaeMOCTH HabJiofaeMyio
HeCHMMETPHYHOCTL OGOPTOBOM KauyKH HJAH JIOGHIX IPYrHX HaKpeHe-
HUA MOXHO He paccMmarpuBaTth. CTaTHueckue CHJIB, O06YCJOB-
JIeHHBbIE JeACTBHEM CHJIBl TSXKeCTH, B YCJOBHSIX PaBHOBECHSI Ipysa

+ 1B cBA3K ¢ Pa3BHTHEM TPY30BHIX NePeBO30K B ADKTHKe, B YaCTHOCTH HaBa-
JIOYHHIX TPY30B u3 JIYAMHKH, MOXeT BO3HHKHYTb BONPOC yyeTa YAapoB O Jej Ha
YCTORYHBOCTD rpysa, OfHAKQ 1Q METOAaM pewleHHs oH OyJeT anaJIOTHYEH YueTy
YAapoB BOJIH, . ,
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NPH MPOYHX PABHEIX YCJOBHAX 3aBHCST NPEKJie BCEr0 OT BeJNHYHHb |
yriia xpeHa, a uMeHHo: Oy={(0).B obmem cayuae, 6e30THOCHTEND: © |

HO' K JaHHOH 3ajave, NMHAMHYECKHE CHJIbI Oa=f, (8, 2, y), Ho

0=70,%%) wm O;=f(O,ro, z,y). WHelME cioBamu, 3amaua
00 ONpe/eNeHHH IONOJHUTEbHON AUHAMUYECKON CHIIBI NpH JIBH-
HKCHUSIX CyJHA Kak a0COJIOTHO TBEPIOTO TeJa SBJSETCS Hepa3phB-
HOM ¢ 3ajaueil O BeJMUMHE CTATHYECKHX CHJ HJIH C 3ajauell o Be-
JUUHHE KPEHOB, BOSMOMKHBIX MPH MOPCKHX TeEPEBO3KAX.

Onacuble CHTyauuw, CBSI3aHHBIE ¢ GOMbIIHMHU HaKpeHEeHUsIM 1,
1IpH COBPEMEHHBIX B3IVIslaX HA MODEXOJHbE KauecTBa CyA0B MOTYT
BOSHHKHYTb IIPH CJIEAYIOIIHX - OGCTOATEIbCTBAX: .

BO3JEACTBHH BeTpPa M BOJH; A

TOTepe OCTOMYHBOCTH HAa MPOAOJIBLHOM BOJIHEHHH HJIH [apaMer-
PHYECKOM pe3OHaHCe GOPTOBBIX KOJNEGAHHA B 3TOM IOJIOKEHHH;

BO3JICHCTBUH 3a60OPTHOM BOJH, 3alep:KHUBAIOLIEHCS Ha nanyb6e;

BO3/IEACTBUY Pa3PYIIAIONIHXCS BOJH; ‘ -

SaxBaTe CynHa NMONYTHOH BOJIHOH H pasBOPOTe JlaroM (6pounnr);

HUPKYJISIHH.

Bosbline Kpenbl COGCTBEHHO OT WHPKYJISALUH XapaKkTepHBl sl
MaJloOCTOHYHMBEIX CKOPOCTHBIX CY/OB, K UHCJY KOTOPHIX HE OTHOCST-
¢ Cyla, IepeBo3sliHe He3ePHOBHE HABAJOYHBIE TPY3bl, B TOM UHC-
e Gankepbl. SIBieHne GpounHra, mpuoGperaiomiee GOJBIIOE 3HAUE-
HHEe JJIsi PBICOJNOBHBIX CYHOB, MOXKET GHITb THGEJbHBIM B cayuae,
€cin nyuHa cynna He npeBoinaer 30—40 M. ITepeBoskm maBasou-
HBIX TPY30B, B YAaCTHOCTH B OTEUECTBEHHOH NDAKTHKE, He BBHIIOJHS-
I0TCS1 Ha TaKWX CyAax. Paspymaiomuecst BOJHB —NPeNCTABJISIOT
OMACHOCTb TAKXKE I/ MalblX CyA0B B NPHOPEXHOH 30HE H MOLYT
OBITb HCKJIIOYEHH H3 JAajbHeHIIero paccmorperust. KoHCTpykuus
COBPEMEHHBEIX TPAHCHOPTHBIX CYZAOB, OCOGEHHO GajikepoB (MHOrHe
H3 KOTODBIX CTPOSIT CO CKPYIVIEHHBIM IIMPCTPEKOM), He CIHOCOGCT-
BYeT 3a/lep:KUBAHMIO BOJH Ha IaiyGe. [103TOMY MOXKHO HAMETHTD
ABa HamnpaBJIeHHs IJis AajibHEHIIero NOCTPOEHHS KHHEMaTHYeCKOi
MONe/H TOBEJCHUS CylHa: MOJA HefCTBHEM BETPa H BOJH; Ha MpoO-
NOJBbHOM BOJIHEHHH. ' : o

s uenefi HOPMHDPOBaHHS GBLIH PACCMOTPEHHI ClleflylonIue Mo-
Jesn. .

Monenr Ka4Ku CyAHa ¢ HAaBAaJOYHH M rpysom
[IpUMeM B COOTBETCTBMH C IIPEJACTaBJIEHHAMH O BHKEHHUSX CynHa
Ha MOpPCKOM BOJIHEHHH, NPHHATHIMH IIPH pacyeTe AMHAMHUYECKOH
TPOYHOCTH CYJOBHIX KOHCTPykKmu#t coraacho lO. A. HImmancko-
My, ¢ yuerom pabGor I'. E. ITassenxo, A. U. Bosuecenckoro [16],
B. B. Jlyrosckoro [24], B. A. Mopesmmabara [26] u P. C. Kpen-
woy [23]. Taxkas MoAeNb XapaKTEPH3YeTCA pPeryJspHEIM Xapakre-
poM GOpPTOBHIX KOJNEGaHHH, CONMPOBOXKIAIOILHXCA LHKIHUECKHM op-
OUTaJIbHBIM IBHXKeHHeM. Cy[HO PacloJOXKeHO JIarOM K BOJHAM H
He umeer xoza. Ocb GOPTOBBEIX KoJeGaHuii NPOXOAHT Yepes LeHTP
TSKECTH CyAHa. 3HAUEHHS] AMIVIHTYA GOPTOBOH KaukH onpenens-
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10TCH HPH NOJHOM PPY30ONOABEMHOCTH. DTi AMNAUTYABl TIpUHATHEL B

KadecTBe 3HAYEHMY YI/IOB HaHOOMBIIMX DPACUETHBIX ~HAKPEHEHHH,
HMEIOLIMX CJIEAYIOIlHe 3HaueHHs:

Wupyna cynma, M. . 10 20 30 40 50

AMmumryna, rpag. . 40 35 32 31 30

OcHoBbiBasicb Ha pesysbTaTax HCCJeN0BAHHIL OHNHM®Da, coor-
HOLIGHHST (a3 OOPTOBBIX KOJeEOaHHI H OPGHTAJNBHOTO JBHIKEHHS
NIPUMEM TAaKHMH, NIPDH KOTOPBIX MaKCHMaJbHOMY KpeHy B Ipoliecce
Kadky COOTBETCTBYeT IOJIOKEHHE IJIaBaHHs Ha CIIOKOMHOH Boje
‘B IIponecce UHKJIHYECKOro OpOHTAJbHOTO [BUIKEHHS.

Mopnenr mnoBefeHHs cyZHa Ha NPOLONABbHOM
BOJMHEHHH paspaborana c yuetom uccaegoBanuii M. K. Bopo-
Ras, 10. U. HeuaeBa u JI. H. Crpeasesa. CorsiacHo 3Toli Moie/n
¢yAa anuno# o 100 M (wHpuHOK A0 18 M) Ha mPOZOJLHOM BOJIHe-
HHH MOTryT IOJYYHTb Da3oBOe HaKpeHeHHe 10 25°.

Takum oGpasoM, ¢ yueToM ckasaHHOro u HPHHATBIX OTpaHHye-
HUH KUHEMAaTHYECKYI0 MOJeJDb CyJHa HA BOJHEHHH B HOPMAaTHBHOH
MOZ&/H CyHO—TIDPY3 MOXKHO NPHHATb KaK MOJEJb PEeryJspHOH Kau-
KH C OpGHTa/bHBIM ABHXKEHHEM H aMIUIHTYNaMH, YKAa3aHHBIMH Bbi-
lue, Npu4eM AJst CyAoB NIHHOHK 1o 100 M oHH He MeHee 25°. Momeab :
MOKeT OHITb NIPHMEHHMA K CyJaM MJIHHOH Gojiee 40 M Hiiu LIHPUHOH
Gosee 8 M, OfHAKO NO COOGpaKEHHSIM COXPaHeHHsl CIJIOMIHGCTH B
MOJeJH Ipysa IUHPHHY Cy[HA, KaK YKa3blBajoCh BHILIE, IHEJeC006-

PasHO OrpanHMYHThL BeJHYHHOH 10 M, KOTOpylo npHMeM B Ka-
UECTBE HHXKHEro Ipejesa NPHMEHHMOCTH pacCMaTPHBaeMBIX 37eChb
peLIeHHH. ‘ '

9.4. TEOPETMMECKME OCHOBbI METOOMKM PACYETA
HECMELLLAEMOCTH HE3EPHOBBIX HABAJIOYHbIX TPY30OB

ITpu paspa6oTke MeTOAHKH Gbiau OPHHATH YCJOBHS HecMeljae-
MOCTH OCHOBHOTO MaccuBa IuTabeJsi, TaK KaK JJs 6e30IacCHOCTH
NpEeXKae BCEro HEOOXOAMMO COXpDAHEHHE PaBHOBECHS HMEHHO 3TOMN
yacTbio rpysa. IloBepxHOCTHOe ochIaHHe XapakTepHO He AJS Bcex
rpysoB. Ilockosbky corsacHo paspaGoTaHHO! cHCTeMe HOPMHPOBa-
HHsl Ha KaxXIBId I'Dy3 BHUIYCKAaeTCs OTAe/bHAs KapTa, yuer sBJe-
HHsl TIOBEPXHOCTHOIO OCHINAHHSI MOXKET OBITh BBIIONHEH NPH HCCJe-
AOBaHHH KOHKDETHOTO Ipy3a H yCTaHOBJIEHHH YCJOBHH G6e30MacHO-
'CTH_€r0 MOPCKOH IIePEeBO3KH.

PaccmaTpuBas mra6enb Kak MOHOJHTHOe TeJIO, YYUTHIBAJIH CJle-
Aywomee. LlraGenb B ycaoBuax Mopckoit NIePEBO3KH COXpaHseT
CBOI0 ()OPMY H IOJIOXKEHHE OTHOCHTEJbHO KOpHyca CyJiHa IO ompe-
AGJICHHOTO Tpefesa. AHanu3 aBapuii npu IepeBO3Ke HaBaJIOYHBIX
TPy30B MOKA3HBAET, UTO NOCJe HACTYNJICHHS TAKOrO Npejesa npo-
HCXOZIHT JIHOO BHYTPeHHee paspylleHHe rpysa, JH60 €ro cMeleHHe
0 TBUHJEUHOH Nany6e HIM 1O HACTHIY BTOPOro AHA. DTH npax-
THYECKHe HaOJI0NeHHs NMO3BOJSIOT NPHHTH K BBIBOZY, YTO AJs obec-
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ﬁeqeﬂna 6esonacnocrﬁ cy,&Ha ¢ COﬁJIiéAEHHéM npnmmﬂa HecMéitde-
MOCTH HeOOXOJHMO pacCMOTPeTb JBa BH/Ia IpeleJbHBIX COCTOSHHH,
4 HMEHHO: BHYTPH MaCCHBA M Ha rpaHHIle MaCCHBA H €r0 ONOPHOMH
- IOBePXHOCTH. BO3MOXKeH ¥ Tako# ciyyail, KOrjia noteps paBHOBeCHS
NPOHCXOJHT YACTHYHO BHYTPH MACCHBA, @ YACTHYHO — MO JIHHHH
€ro KOHTaKTa C CYy/0BOH ONOPHOH mnoBepxHocTbio. Takum oGpasoM,
KDHTEPHH HeCMellaeMOCTH HaBaJIOUHOrO rpy3a JJis OCHOBHOTO Mac-
CHBa JIOJKeH OBITb IO CBOeH CyTH KpHTepHEeM BHYTPeHHEH NpOYHO-
CTH 1Tabessi U NPOYHOCTH €ro 3aKpenjieHHs Ha HacTHJe 6J1ar011apﬂ,
JeACTBHIO IPUPOAHBIX CHJL,

O6pamasicc X MeXaHHKe TPYHTOB, MOXHO OTMETHTb, YTO TaM
NP pelIeHHH 3alay HepaspyllaeMOCTH OTKOCa IIHPOKOoe NpHMeHe-
HHE HaXONST HHXKEHEDHble METOJbl, OCHOBAHHble HAa DPaCCMOTDPEHHH -
. VIOCKOH 3aJlayd Ipe/eIbHOTO PaBHOBECHS HEKOTOPHIX YCJIOBHO OT-
BepJeBLIMX OJIOKOB OOpYLIEHHs, OTAENEHHBIX OT OCTaJbHOM MaccChl
rpysa mpejrnoJjaraeMofi IOBEpXHOCTbIO CKoOJibxKeHHsl. CuHTaetcs,
UTO B MOMEHT HacTyIUIEHHs IPeJesbHOro paBHOBeCHs GJIOK elle He
NeOPMHPOBAJICS M €ro LEHTP TSKECTH He H3MEHHJ CBOEro NoJo-
KeHHsi. POPMY M MECTOHAXOXKJeHHe IOBEPXHOCTH CKOJIbKEHHs (B
IJIOCKOH 3ajaue — JIMHHH CKOJIbXKEHHs) 3aJaloT, OCHOBBIBASICh Ha
KaKHX-TO JONYIIEHHSX, HA pe3yJbTaTax HaGJIOJEHHH HJIH 3KCIe-
pumenToB. OGBIYHO NpEANOJAraercsi, 4YTO MOBEPXHOCTb CKOJbXKEHHS
IJI0OCKasy HJH KPYrJoUMJMHApHYeckas. B muockoil 3amaue 3to co-
OTBETCTBYET JIMHHH CKOJIbXKeHHS B BHAe NPSMOH WJIH AYyTH Kpyra.

HecMmoTpst Ha TO YTO CMelleHHe HABaJOYHBLIX TPY30B B Pe3YJib-
TaTe paspylleHds wTabess HEOJHOKPATHO HMEJNO MECTO B IPaKTH-
Ké MOPCKHX NepeBO3OK, (opMa MOBEPXHOCTH paspylueHHsi wTabe-
Jeil TeX WM HHBIX TPY30B C JOCTAaTOYHOH JOCTOBEPHOCTHIO 3acpm<-
cHpoBaHa He ObLia.
© YuuTHIBasg OTCYTCTBHE HAaTYPHBIX AaHHBIX O GOpMe JIHHHH CKOJIb-
KEHHsl IIPH CMeIleHHH HaBaJIOYHHIX I'Py30B, B JabopaTopHH HaBa-
Jounbix rpysoB LHHMHMM®a npoBenn sKclHepUMeHTasbHbIE HCCIe-
JNOBaHHg N0 paspyuleHHIo mrabesnell, CGOPMHPOBAHHBIX C 3aJaHHOM
cBOGOJHOH TIOBEPXHOCTHIO. IlITaGens cozgaBa/lu B OyHKepe KpyII-
HoMacmTabHoro creHja. ByHkep mupuHoii 2,4 M MOr GHITH HaKJO-
HEH Ha yroJ R0 35° W HMeJ OJHYy TPO3PayHYI0 CTEHKY, Yepe3 KOTO-
pyio Habao01a10Ch paspyluenue wrabens. [dns ucciaemoBaHuit Gbla
BHIGpaH XJIODHCTHIIl Ka/iii B BO3AYIIHO-CYXOM COCTOSIHHH- KaK TpY3,
OTJIHYAIOWIMACA yMEDeHHBIMH (CPeIHHMH) 3HAYEHHSMH IPOYHOCT-. |
HBIX XapakTepHCTHK. XapaKTep paspylieHHs  OTKOCOB BHIAEH H3
puc. 3.22. BuaHo, uTo B yeThHlpex ommlTax RO yraa KpeHa 15—18°
OTKOC COXPaHslJ1 YCTOHYHMBOCTb. 3aTeM IPOHCXOAMJI  CphiB 6JI0Ka,
o6sajaBiiero B MOMEHT HayaJja JBHXXEHHS MOHOJHTHOCThbIO. B mpo-
Iecce cMelleHust 6s0K paccwinasucsi. [Tocsie ero ciasura 4eTko Bbl-
PHCOBBIBAZIACh NOBEPXHOCTL CKOILKEHHS, HMeBLIas B nonepeqHOM v

! BooGite rosops, B YC/JOBHAX DAaBHOBeCHS MOTYT GbiThb yUYTeHHl mi06He He-
KYCCTBCHHO CO3JlaHHBIE CHJIHL :

5] =77-718°

Puc. 3.22. Ilonepeunbie ceuenns wTaGenss HaBaJOUHOIO rpysa C JIHHUSMH CKOJIb-
HKEeHHs, OTACSIOMAMH ONOKH oOpyuienns B ommtax (I, 2, 3, 4 — HOMepa OmL-
TOB)

_ CeueHHMH NpAMOJHHeHHyI0 ¢opmy. B nanbHefimiem G6blIH BHIIOJHE-

HBI' aHAJIOTMYHbIE ONBITH C APYrHMH rpysamu. Hiiocrpauueit pas-
pymeHHus tabesiss B BHAE CKAJBIBAHHS  OMOHOJIHUYEHHBIX GJIOKOB
MoryT GeTh Qortorpaduu, npuBeAeHHHE Ha puc. 3.23, N0Ka3kIBalo-

‘ ! PaGora sunoaneda B. . Kpusoporsko, B. II. 3afiuessiM u B. C. Hrnats-
eBoll 1o npovpgmue aBTOpa. ‘




Puc. 3.23. Crenn GII0YHOTO DA3pPYIIEHHsS OTKOCOB INTAGenst XJMOPHCTOrO Kaaus B
g TPIOMe CyJHA IOCJe SKCIePHMEHTAJbHOTO peiica -

‘ L(He CMelleHHe XJOPHCTOro KajHsf B TPIOMe CyAHa. B JIpYyTHX Ja-
GOpaTOPHBIX M HATYPHBIX HCCHENOBAHHAX OBLIH IOJYYeHH Gojee
C/I0KHble  (DOPMBEI TIOBEPXHOCTH (JMHUM) CKOJIbMKEHHSI. IToBepxHo-
. CTH MOIJIH OBITh YIPOIIEHHO MNpEJCTaBJeHb B BHIAE HEeCKOJIbKHX
IJIOCKOCTEH HJIH C1ab0 KPHBOJIHHEHHEIX MOBEPXHOCTE. '

Bce ckasanHoe Bhie GBIO MPHHSATO BO BHAMAaHHE npu nom‘o-,’
TOBKE HODMATHBHOH MOJeNH DaspylleHHS ITaGesss HaBaJOYHOIO
rpysa. OHa Obl1a nIpeicTaBieHa B BHAE OTPbIBA H CJABHTA ONHOM

YacTH OTHOCHTENBHO APYrof MO NMOBEPXHOCTH (JHHHH) CKOJbKEHHS.

B MOMeHT cMelneHHsi Ipys B 06beMe CMELIAONIEHCS YaCTH Tpeano- |
Jarajcs Hefeopmupyroouumcs. IIpu Takoil obuieii ImocTaHOBKe 3a-

Nlayy O pas3pylleHuH uITabess HaBaJOYHOIrO Ipysa KPUTEPHIl HecMe-
IaeMOCTH B IJIOCKOM 3afaye OyAeT XxapaKTepH30BaTbh COOTHOLIEHHE

N0 JIHHHH CKOJIbXKeHUS! (aKTOPOB, CTPEMSILIUXCS CABHHYTb OJIOK,

H (aKTOPOB, XapaKTepU3YIOIHX [pPEIENbHOE CONPOTHBJIEHHE €ro
CABHTY, IIDHYEM 3Ta JIHHHSI MOXKET IPOXOAHTb KaK BHYTPH MacCHBa
HaBaJIOYHOTO TIPy3a, TaK M IOJHOCTHIO HJH YAaCTHYHO NO KOHTYPY

ero ‘c nasyGHbIM HacTHIOM M 6oproMm. Torma KpuTepuii HecMmenae-

MOCTH MOHOJHTHOH 4YacTH rpysa B camoM oOIeM clyyae MOXKeT
OBITh NpeJCTaB/leH KaK OTHOLIEHHE! ‘

(aKTOpsl NPENeNbHOrO CONPOTHBIEHHS CMEMIEHHIO

Mu CMelawuyue rpys (akTopbl

Ilpu Takoil omeHKe HeCMellaeMOCTH HAaBaJOUHOTO TPy3a IO yc- |

JIOBHSIM TIPEebHOro paBHOBeCHs! IONEpEeYHOe  CedyeHHe luTabess

pasjenseTcs HEKOTOPHIMH IPeNONOXKUTEbHLIMHE JIHHHSIMH CKOJb-

JKEeHHUsI, KaK 3T0 II0Ka3aHo Ha pHC. 3.24.

- Ilpu moaroroBke METONHMKHM CYHTA/OCh, YTO TPYy30Bbie HmOMelie- §

HHS B NONEPEYHOM CEUEHHH HMEIOT NPSMOYroJbHYI0 (opMy. 3a o

! B rakofi ¢opMe 3amHcH KpHTepHil GBLI MPEJJIONKEH COBETCKO Jeneramyedt
L7 XKOPPEeKTHPOBKH Kozmekca 6e30macHON NPaKTHKY NMepeBO3KH HABAaJOUHEIX rpy
30B IMKO (moxyment:BC XIV/3 0114.02.73 r.). B jpanbHefimux BuKJIankax
HHJIEKC «M» ONYIIeH B HeJAX YHPOLieHHs (HOPMbI -3aTHCH.
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Puc. 3.24. Hcxonnasi pacuernas ¢op- Puc. 3.25. Pasnenenue TIOTIePEYHOro ce-
Ma wrabens HaBaJOYHOrO IpPy3a YeHHs IITabesns HAaBaJOYHOrO rpysa 3a
NpeANoJlaraeMbIMH  JIHHHSAIMH  CKOJIbKe-

HHMsI Ha Osoke OGpylLueHHs

HOBY OblLia MPHHSATA TpanenyueBHAHas (opma NIOTIEPEYHOTO CeYeHHs
mrabesis, Kak TOKa3aHo Ha puc. 3.25. Hpyrue ¢opmbl MoxkHO pac-
CMATpHBATL KaK ee IPOU3BOAHEIE. [leHiCTBHTEIbHO, €CJTH YIOJT INTHBKHU
0s=0, TO HMeeT MeCTO NONEpeyHOoe CeueHHe CBOGOTHOMN IIOBEPX-
HOCTH TIpH NOJIHOH INTHBKE, a IpH OGDAaTHOM HAK/IOHe  GOPTOBBIX
OTKOCOB — TIONEPEYHOe CeYeHHe NPH LITHBKe K Gopram. Hcmoanay-
EMble B pacyeTax reOMeTpHYECKHe XapaKTepPHCTHKH OsioKa o6py-
LIeHHs: MMOKa3aHbl Ha pHcC. 3.26%.

Ha ocHoBanumn Teopernueckux paspaGoTOK GBLIO TIOJIYy4E€HO BHI-
paxeHue /s ONPENE/ICHHS KPHTEPHsl HECMEIaeMOCTH AJisi MPSMO
JIMHHHM CKOJIbXKEHHsl. BBeleHHe B HODMHPOBaHHe  3TOH popMy.JIbl
OG'BSICHSIETCS T€M, UTO JJIsl PeajbHEIX He3epPHOBBIX HABAJOYHBIX rpy-
S0B XapaKTepHA OTHOCHTEJbHO MaJjlasi CBA3HOCTb (3HAaueHHe yeb-
HOTO CHENUIHHsI) H HX OOpYLIEHHS HMelT (opMmy, NpUOIHKaIOILY-
1ocsi GoJsiblle K IJIOCKOMY CIBHTY.

B kauectse pacuerHoli HCHOMIB3yeTCS caefyOmas ¢dopmysa mias
KpHTEpPHSI HECMEIAaeMOCTH MOHOJNHTHOrO G6JI0Ka 06pyIeHH s :

Fp(Q + Wlgcos 1,V singy) + cB,
FB(L—}—UIBSin‘qB-I—VCOS(pr) ' (3-11)
rge U =1y 0,92/g; W =1, 0,02tg¢/g =U tg¢;
Q=r1ptgecosp; L=, sinf;

1

By — pnuma JMHMH CKOMbKEHHS TPeNNoTaraeMoro 610Ka o6py1eHus;

®r — YroJl MexAy JHHHEH CKOJbXKEHHs H HaNPaBJIEHHEM HHePUHOHHOIL CHJIBL,
06YCJI0BJIEHHOM OPGHTANBHEIM JBHIKEHHEM CyAHa;

Ip — paccrosHMe OT LEHTpa TSXKECTH CyAHAZ KO LHeHTpPa TSXKECTH 6yioKa 06-
pYIIeHHS;

Np — Yroa MeXLy JIHHHEH CKOJIbXEHHS H HalpaBJeHHeM panuyca Ig;

B — IJOWAAb 6iroKa O6pylIeHHs.

* C BHIBOJIOM DAacCUeTHHX (GOPMYyJT aas ONpEee/IeHHs] YCJAOBHA NperesbHOro
PaBHOBeCHS GJIOKOB OGDYUIEHHS! MOXHO NMO3HAKOMHTHCS B paGorax [4—11].
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Pacuertt mo dopmyne (3.11)
BHINIOJIHAIOTCA NPU paspaboTke
HOPMaTHBHOH [NOKYMEHTaIHHU IO
nepeBo3ke KOHKPETHOro0 HaBa-
jgouy"oro rpysa. OHH BeayTcsl B
HODMaTHBHOH OpraHu3anmuu ¢
npumenennem DdBM. [lIpousso-
auTcs nepeGop 3HaueHHH Ay IO
ceMeHcTBaM JIMHHE CKOJIbXKEHHS,
HMEWUINX pasHble TOYKH IIpH-

% TBIKAHHSl 110 CBOOOXHOH MOBE[X-

Puc. 3.26. TeomerpuueckHe xapakrte- HOCTU Ipy3a, HanpuMep TOYKH
pHcTHKH OJoka ofpyuierus nasaiou- [, 2, ..., 6 Ha pHC. 3.27. Jlns
HOro rpysa KaXJOro ceMeHCTBa HaXOmsAT

MHHHMAaJIbHOe 3HAaYeHHe KpHTe-
pusi. ComocraBisii MUHMMaJbHble 3HAueHHsl JJis BCeX PacCMOTPEH-
HBIX CeMENCTB, YCTAHABJHBAIOT MHHHMAaJjbHOe 3HAUEHHMe KPHTEPHS
IJIS TAHHOTO INOTIEPEYHOTO CEYeHMs. ¥YCJIOBHEM HECMeIlaeMOCTH fB-
J9eTCsA Amin> 1.

Krnaccuduranusa He3epHOBOTO HAaBaJOYHOTO TPy3a IO HAllHOHAJb-
upiM IIpaBunam CCCP nponsBoAuTCs Ha OCHOBAHHMH DACYETOB IIO
npuBeJeHHOH Bhie (OpMyJe COIIAcHO clelnanbHoMy Ilpuioxe-
uuo B.1. Pacuersl mo3BOJISIIOT YCTAHOBHTbL TPH KJ/acCH(pHKaLHOH-
Hble TMOATPYHTH TPY30B, a HMEHHO: 3aBeJOMO HecMeHlalolluxcs
(TexHosioruueckas IMOArpynna 3), yCJIOBHO HecMeUaloIiMXcs (Mmoj-
rpynmna 2) u 3aBefoMo cMmemanmuxca (noarpynna 1 uiu 0).

ILasi oTHeceHHs1 TPy3a K YHCJY 3aBEIOMO HECMEIAoIIHXCs pac-
yeThbl BHINOJHAT MJs YCJOBHI INJaBaHHS, KOTOpHE NPH3HAHBEI Ha-
ubosiee HeOGJATONPHATHBIMM. XapaKTeDHCTHKH  GOpPTOBOH  KayKH
(aMIIATYBI, IEPHOJ) BHIOMPAIOT B 3aBHCHMOCTH OT IUHPUHBI CYJA-
Ha. [Ipu 3TOM CIBHTOBHIE XapaKTeDHCTHKH IPysa NPUHHUMAIOT B pac-
YeTax BO BCeM JHaNa30He 3aBHCHMOCTH HX OT BJAXKHOCTH H INIOT-
HOCTH, KOTOpPble XapaKTepHbl AJIs IOCTABOK TIPy3a B IOPT OTTPY3KH.
Ecan aas ycioBHE pacyeTHOH NPOBEPKH Ha MOATPYNIy 3 3HA4YeHHE
KPHTEPHS HecMelllaeMOCTH
OKa3blBaeTcsi ~ MeHbWM 1,
NPOM3BOAMTCS  pacueT  Ha
noarpynny 2. B stom cayuae
A '\\ﬁwz An60 BeAyTCs ~ pacueThl IO

\Mﬁw TAimin  KOHKPETHBIM THIIOBBIM  TIIa-
—PPwal 1 HaM 3arpyskH, Jubo jenaert-

Bui BuzBusBusPws €L PacIeT It BAPHAUHOHHO-
‘ro psga (0, te)=f(B), Ha

a) 0)

|
A

Puc. 3.27. Onpelenenne MHHHMAaIbHOTO
3HAWEHHS KPHTepHs HecMemaemocry mno COCHOBaHHMHM — €ero sartem CoO-
TMIONEPEYHOMY CeyeHuio lTabess rpysa: CTaBJAIOTCS HJHM MOAOHMPANOT-

2 — cemeficTBO r];pennonaraemmx JIHHUR CK60Jlb- Cd MmJiaHbl  3arpyskH. HpH
EHHSt IJI1 ONHOM M3 TOYeK NPHUTHIKAHHA; 6 —
3aBHCHMOCTb A; = fBy Ans oXHoro cemeficTpa pacuerax Ha IOATPyIIy 2

JMUHUE CKOJMBKEHHS YYHTHIBAIOT IMPOYHOCTHHIE Xa-
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pakrepucTHKH rpysa, ofipelesieHHble MNP HCCAEAOBAaHHAX B HOPTY
NOrpyskH. MoryT GbITh NPUHATH BO BHHMaHHe OCOGEHHOCTH BOJIHO-
BOI'0 peXHMa Ha Tpacce NePeBO3KH C yYyeTOM Ce30HHOCTH. Boamo-
XKEeH y4eT pasJIHYHOrO POJa TeXHOJIOTHYECKHX MepDONPHSATHH Mo yI-
POYHEHHIO HAaBAJIOYHOTO I'Py3a, HAaIPHMep B pe3yJbTaTe NPHMEHEHHs
BHODPOYIJIOTHEHHsS] MJIM YIUIOTHEHHsI IyTeM 3aKaThiBaHHs Ipysa Ty-
CEHHIIaMH TPIOMHoOro 6yJbro3epa.

Ecnu pacdersl mokaswelBawT, YTO I'PYy3 He MOXKeT ObiThb KJaCCH-
¢GHUHPOBaH KaK rpys NOATPyNnbl 3 HAH 2, TO OH KJIAaCCHQHIHPYET-
¢l Kak rpy3 TeXHoJorHueckoli moarpymnsl 0 — omacHbIH BO3MOXK-
HOCTBIO cMelleHHA. Ecim B Iporecce HcCIeJOBaHHH YyCTaHOBJIEHO,
4TO CMeIlleHHe IO XapaKTepy CXOXe CO CMElleHHeM 3epHa, TO I'py3
OTHOCHTCS K TE€XHOJIOTHYeCKoH noarpymnme 1.

Takum o6Gpasom, npuMeHeHHe MeTOAHKH IlpaBus  mo3BoJsieT
NPOU3BECTH KJACCH(HKALMIO HE3ePHOBOIO HABaJOYHOrO rpy3a H
YCTAQHOBHTb Ha OCHOBaHHMH KpHTepHeB 06e30IacCHOCTH, KAaKOTO YpOB-
Hs JOJIXKHA MPOM3BOJAHTLCA €ro MOpCKas InepeBoska. s rpysos
noArpynn 3 ¥ 2 OCHOBOH I€PEBO3KH CTAHOBHUTCSI KPHTEpHH BhIcLIe-
FrO yPOBHA — KPHTEPHH HECMeNlaeMOCTH; AJg Ipy3oB noarpymm 0
| — KpUTEPHH NOHHKEHHOTO YpPOBHSI ~ 6e30I1aCHOCTH, KPHTEPHH
OrpaHHYEHHs IIOCJAEACTBUH NPOHCLIEJIIEr0 CMeUleHHs. DTH KpHuTe-
puH HOpMHpYyIoTcs IIpaBuiaMu U paccMaTpHBAIOTCS HHXKE.

Ilpn nabuiofeHHX Ha CyJZax W Ha CTEHJAaX YacTo OTMedYaercs
ABOHCTBEHHOCTb Pa3pyUICHHs] OTKOCOB HE3ePHOBBIX HaBaJOYHBIX Ipy-
30B, 4 HMEHHO: B BHJE OCBHIIAHHS TOHKOIrO HOBEPXHOCTHOIO CJIOA
H pPacCMOTPEHHOTO BHIIIE OJOYHOIO0 paspyUIeHHS HHXKeJexalleh
MOHOJIUTHOH dacTH. COOTBETCTBEHHO KPHTEPHH HECMEIaeMOCTH M
nOJKeH OBl OBITb NMpPEACTaBJeH B BHAE KPHUTEPHEB: Mg — MAJ
MOBEPXHOCTHOTO CJIOSA H Ajm — JJISi MOHOJIMTHOH 4acTH .

Ananus pesy/bTaTOB ONBITOB Ha CTEHAAX IOKasas, YTO paspy-
IIeHHe IIOBEPXHOCTHHIX CJIOEB B psfie CJAyYaeB TaKxkKe HOCHT 6J0u-
HBIl Xapakrep, HO MPOHCXOAHT NpPU A;>>1 mo pacuery, B KOTOpPHIi
BBEJEHbl XapaKTEePHUCTHKH I'Dy3a MOHOJHTHOH uacTtH. OTClOna MOX-
HO CHeJaTb BHIBOJ, UTO [OBEPXHOCTHHIH CJIOH He IBJSETCSH HAeasb-
HO CBHIy4YHM, OJIHAKO €r0 XapaKTePHCTHKH NPOYHOCTH CYLIECTBEHHO
HHXKe, YeM JJIg MOHOJHTHOH YacTH.-

Hamnpsi:kenHoe cOCTOsiHHe Ha NOBEPXHOCTH CKOJIbXKEHHS NpPHIO-
BEDXHOCTHOIO CJIOS XapaKTePH3yeTcss HOPMaJIbHBIM HalpsiXKeHHEeM
0,=10~30 xIla. JlabopaTopHble HCCNEeNOBAHNS HA CABHIKHBIX CTO-
Jax ¥ crabuioMeTpax, NPOBOJAHMBbIE IO CTAaHAAPTHHIM METOLHKAM

! Taxoe pasiieneHde rpysa Ha [Be 30HH BBENEHO aBTOPOM B €ro pPaHHHX
paborax (manpuMep, B aBTOpedepate namccepranun <«HccaenoBanue ¢aKkTOpoB,
ONPEfeNAIOIMHUX Ge30MacHOCTh MOPCKOH IIepPEBO3KH CHIIYYHX TIPY30B HA CHeElHa-
JIN3HPOBAHHBIX CcyRax», 1968 r. u np, B nanbHeiiniemM BHHMaHHe o6pamaJoch Ha
onpeje/ieHHe YCIOBHH Hauajla pa3pylUIeHHs OCHOBHOHM uacTH wmrrabens. Heo6xo-
AMMOCTb HOPMHPOBaHHSI Ge30MACHOCTH TEPEBO3KH IPY30B C SIPKO BRIPAXKEHHEIM
[IOBEPXHOCTHEIM cJIoeM OGYCJOBHJIa H3yYeHHe MOABHKHOCTH 3TOro cJjos. Mccaeno-
BAHHS B 3TOM HanpasieHuu B 1980—1982 rr. nposoguauce B IIHUHUMbe
I0. M. Boiinaposckum, B. I1. Pr6akoBsim u M. A. Ctpensesoit.
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MeXaHHKH rpyHTOB, OBHIYHO BHITONHSAIOT NpH HOPMATLHOM AaBJeHHH
B auana3oHe 50—150 kIla. ITostromy npu HopMHpoBaHHH Gesomac-
HOCTH HeoOXOAMMO YTOYHSITb YCJOBHS HpeJesbHOIO paBHOBECHS Ha-
BaJIOYHOTO Tpy3a ¢ ydeToM OcoOeHHOCTeil NPHUIOBEPXHOCTHOTO pas-
pPYyLIEHHS H yXe OTMEUOeHHOH CBS3HOCTH 3TOH obJiacTH'.

Havasnpnas mioTHoCTh YKJAAAKH Ipy3a B NPHIOBEPXHOCTHOM
30He OKasbhiBaeT CYIIeCTBEHHOE BJIHSIHHE Ha KPHUTEpPHil HecMellae-
MOCTH. B omnHTax c aBCTPaJHHCKHM TaJbKOM OTMeuasoch, 4TO,
HanpuMmep, IVIOTHOCTb HauHbojee CHJILHO BJIHSET Ha BEAHYHHY @
IPH MaJblx JaBJeHHAX, XaPAKTEPHBIX /s  IPHIOBEPXHOCTHOrO
cnos. Ilpun 6okoBoM naBjenun o3=20--40 x[la yBennueHue madT-
Hoctd ¢ 1,5 mo 1,7 1/m® pmaer npupamenne Ap=>5°. Hcciaenosanus,
BoinosHeHHble B JIMM)KTe H. M. Cunoposbim u B. M. CUIHAHHBIM,
II0Ka3aJi, YTo NpH IraybuHe 4—5 M, T.e. B Ipelesnax OOBIYHO NPO-
MCXOASILIIUX CIBHNOB OCHOBHOH Macchl I'py3a, MJIOTHOCTL ¢J1abo BJIH-
sieT Ha BEJHYHHY .

HM3BecTHO, UTO B pAfie C/IyyaeB B MeXaHHKe I'DYHTOB IPHMEHSET-
csl CBOEro poja mnepecyeT CONPOTHBJICHHS TPEHHSI HA CONMPOTHBJIEHHE
cuensienusi. Tako# npuem Obl IpHMEHeH, Hanpumep, B paborax
B. T. Bepesannesa?, KOTOpbIi NMPENIOXKHI CIeAyOLUYI0 GOPMYJY:

, cctg o

T 3.12)

rie ¢/ — yuenbHoe ClellJeHHe, yBEJHUEHHOE 33 CUYeT BHYTPEHHEro TPEeHHS;
¢ — YyHAeJbHOE CIeMJIeHHe.
Pasduua B BesHunHE CLEIJIEHUSI npuMeT BUJ

, gy
Ac = ~—C=C(ctgcp P n/2)—1), (313)
uin, yepes Ag:

_ ctg Ay
€= ctg A+ Ag — /2 T

A 1. (3.14)

Pasunny A@=3°16" MOXKHO 3aMeHHThb B 3TOil GopMyJjie <«IKBHBA-
JIeHTHBIM» cuensnenueM Ac=11 klla.

YxkasaHHbli MeToJ OblJM TpuUMeHeH B Hawaje 1979 r. mpu paspa-
60TKe HOPMATHBHO!N JOKYMEHTAlUH Ha NE€PEBO3KY [EMEHTHOTO KJIUH-
Kepa. B kauecTBe HakpeHseMoOii niaTdOpMBI HCNOMb30BaJH Ky30-
Ba caMOCBaJioB. B ombiTax BH3yasbHO (DHKCHPOBAJICSI YrOJ HAKJOHA
(B mpouecce MeIJEHHOrO IOABbEMa), NPH KOTOPOM  IIPOHUCXOJHJ
OepBHE CABUT Irpy3a B BHAE CMEUIEHHS NPHIOBEPXHOCTHOTO 6JI0-
Ka o6pyuwenusi. MccrenoBaHHsl 1O3BOJMJIM  YTOUHHTh 3HaueHHe
CLEMNJIEHHs] JJIs pacyeTOB HECMEILAeMOCTH B YCJOBHAX NPHIOBEPX-

! Psin ucclefoBaHH# B 5TOM HampaejeHuwd Obi1 BhimosiHeH B ITHHHM®e
B. H. KpuopoTbKo.

2 Bepesanmnes B, T, Pacuer ocnoBauuii coopyxenuii, JI.: Crpoiiuszar,
1970. 132 c.
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HOCTHOTO CHABHra, riie MeHblIHE HOpPMaJsbHble AABJEHHS H3MEHSIOT
YCJIOBHSI «pabOTEI» TPy3a NPH CHBHUTE. ’

CornocraB/ifst NOJydeHHBlE PE3YJabTATHl C H3BECTHBIMH JIOCTHKe-
HHSIMH B 00/1aCTH MEXaHHKH TDYHTOB, MOXHO OTMETHTb OMpeje-
JIEHHYIO aHAJIOTHIO MX C SIBJIeHHEeM <«YIOJIaKHBAHHSA» OTKOCOB, H3Y-
uennbiM A. H. BupGpaiiepom!, KoTopbii  paccmMaTpHBas SBJIEHHE
YMEHbLIEHAS! HAKJOHA OTKOCOB K TOPH3OHTY B YCJOBHSX AEHCTBHSA
FOPH30HTAJILHOH IMKJIHYECKOH CHIBL. BOPTOByIO Kauky CymoB MOXK-
HO CBECTH K 3TOMY $IBJIEHHIO, OJHOBDPEMEHHOMY C IPOLIECCOM H3Me-
HeHHst KpeHa O==f(f). OrnuuneM sBJsieTcs NPENNOJOKEHHe
A. H. Bup6paiiepa 06 OTCYTCTBHH CLENJEHHS B NPHIOBEPXHOCTHOM
cJaoe.

B cBsA3H cO CKa3aHHBIM BHIIIE MOJE3HO PACCMOTPETh Pe3yJbTa-
Thl HCC/JIEJOBAHHH, BBHINOJHEHHBIX B ['aMOGYpPrcKOM YHHBEPCHTETE
(PPT) u npemcraBnennix B MMMKO B BuAe  mOKyMeHTa
BC XVII/3 (d)/1. B sTux ucciefoBaHHSX OTMEYaJoOCh, UTO TNPH
MEHBIIMX TOPH3OHTA/JIbHBIX YCKOPEHHSIX HPOMCXOAMJO IOBEPXHOCT-
HOe OChlIlaHue, NpH 66JbIINX — pas3pyLIeHHe OXBATHIBAJO IJyOH-
Hy mrabenss. DTH YCKOpEHHSI MOXKHO OG03HAYHTH COOTBETCTBEHHO

Ysi ¥ Ym. Tlpn 06paboTke pe3yJabTATOB 3SKCIEPHMEHTOB YCKOpe-
HUSl BbIPA3HJIH B JOJSIX YCKODEHHUS CHJBI TAXKECTH. DELIH TOJyUEHBI
BeJIHUHHBI TAHTeHCAa HEKOTOPHIX YIVIOB, B Npefenax KOTOPHIX OTKOC
He DPaspyLIaeTcs, XOTH B ONBITE OH MMeJ HAaKJOH K FOPH30HTY MOJ
YITIOM €CTECTBEHHOrO OTKOCAa. DTH YIVIB Bnss U Bnam MOXKHO HHTEp-
IpPEeTHPOBATh KAK CBOEro POAA YIVIBI «HHEPUHH» NPHUIOBEPXHOCTHO-
IO CJIOSI H OCHOBHOTO MacCHBa, a YIJIOBBIE XaPAKTEPHUCTHKH — TPaHC-
(GopMHpOBAaTL B yJeJbHOE <«3KBHBAJEHTHOE» CIENJeHHe NJs MpH- .
MOBEPXHOCTHOH 30HEI paspyuleHHs W JJis OCHOBHOTO MaccHBa. Bce
YKazaHHble XapaKTepUCTHKHN NpHBeneHsl B Taba. 3.8. Ananus nan-
HBIX Ta0JIMIBI II0Ka3BIBAET, YTO B ONBITAX OTYETJHBO IIPOCJEKHBa-
€TCsl OTJHYHMEe NPHUIOBEDXHOCTHOH 30HBI OT OCHOBHOIO MacCHBa IO
BeJTHYMHEe YAEJbHOro CIENJIEeHHs], YTO COTJIACYeTCsl C Pe3yJbTaTaMH
ONHCAaHHBIX BHIIIE 3KCIEPHMEHTAJbHLIX HCCJAeJOBAaHHA Ha HaKpeHs-
eMbIX mnardopMmax.

C yuerom oTMedeHHBIX Bblle siBjieHuii B 1983 T. B HOpMHpOBa-
HUe OBUIO BHECEHO H3MeHeHHe TapH(HBLIM H3BellleHHeM B BHJE 10-
nosHenust X IlpaBuiam Ge3onmacHOCTH MOPCKOH NEpPEBO3KH Hesep-
HOBBIX HaBaJIOYHBIX TIpysoB. OHO CBOAMTCH K chaenyiomemy. Eciu
B IIpOliecce HCCJEeNOBAHHS IOBEJEHHS HE3ePHOBOTO  HABAJOYHOIO
rpy3a OOHapy»KHBAeTCSl, UTO HECMellaeMOCTh He o6ecleuyHBaeTrcs
AJIsl OBEPXHOCTHOTO ¢J105 (TMOBEPXHOCTHOE OCHIaHHE), NPH pacue-
TaxX OCTOHYHMBOCTH CyIHA JOMYCKAaeTcsi yuyeT (paKTHUECKOTro ofbeMa
CMelleHHsi B BHJE TAaKOrO OChIaHHs. B 3TOM ciyyae cMeCTHBLIHM-
Csl CUHTAeTCsi CJIOH, OCBIIABUIMACS C YCTONUYMBOH MOBEPXHOCTH, MJIS
KOTODPOH IIPOBEPOYHBIM PACYeTOM NOKA3aHO, YTO 3HAUeHHe KpHTe-

‘Bbupbpaiiep A H MsMenenne npopunefi M3 HeCBS3HHIX TPYHTOB TEpH

3en;ge?p91{i%umx. — HWse. BHUMT um, B, E. Beneneesa. JI.; dueprus, t. 109,
c, 137—147,
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T a6auna 3.8

YIenbHOE «3K-

- BHBANEHTHOE »
I'pys, pasMmep uacTum, MM Y, T/M? l‘p?l;.l- cuennenve, kila

Csi ‘m

Kamenuniit yroab, Auraus, 0—50 1,25 | 41,0 | 5,50 | 9,60
Koke, ®PT’, 510 1,25 | 40,0 | 1,09 | 3,50
Cuiukathelit mecox, P, 0—2 2,62 | 31,5 1,09 | 2,10
I'panutHas kpowika, AnrJus, 8—11 2,70 | 43,0 | 1,09 | 2,50
To xe, 11—16 2,99 139,51 1,32 | 3,05
To xe, 3—8 2,84 | 39,0 | 1,09%| 2,10
[Ile6en», ®PT, 3—30 2,57 | 37,0 | 1,98 | 2,30
Jpo6nensiit uspectusx, Illpeuus, 3—8 2,28 137,5 (2,13 (2,50
2Kenesopynuste oxateiun, Hopeerus, 8§—16 4,20 | 34,0 | 2,10 | 2,33
XKenesnas pyna, Bpasumms, 0—16 3,77 | 58,0 | 1,82 1 2,13
XKenesnas pyna, Ascrpams, 6—30 4,251 46,0 | 1,32 | 3,50
InmunoseM, Ascrpamus, 0—0,3 2,88 | 31,0 0,88 | 3,05
[Mmenuna, CIIA, 2—6 1,25 |1 25,0 1 0,63 | 2,10
flumens, CIIA, 2—8 1,10 [ 29,0 | 0,72 | 0,95
PamcoBoe cems (cypemka), CIIA, 1—3 1,06 | 29,0 | 0,40 | 0,88
Xenesopynubii kouuenrpar, Kamana, 0—1 4,05 | 47,51 0,72 | 2,33
Bokenr, penus, 2,5—20,0 2,21 133,011,8213,05

pusi HecMemaemoctd A=1. Ecau ke nmpu Takom CMeILeHHH KpeH
CyAHA He INpeBHIAeT 2°, rpy3y NPHCBAHBAETCS  TEXHOJOTHYECKas
noAarpynna 2 ua¥ 3 B 3aBHCHMOCTH OT YCJOBHH obecneueHus He-
cMeiiaeMocTd. Pacuer KpeHSIIMX MOMEHTOB NPOH3BONUTCSI M3 yC-
JIOBHS! PAaBHOOG'BEMHOI'O MepeCHIaHus.

B Tex ciyuasx, Korfia HeCMeI[aeMOCTh HJM HepasKHkKaeMoCTb
HaBaJIOYHOTro rpysa He obecneuynBaercs, IIpaBusa ycTaHaBIHBAIOT
KPUTEPHH B BHJE MONOJHHUTENbHBIX TPeOOBaHUN K OCTOHUMBOCTH CY-
Ha. B ocHOBe pa3apaboTKH 3TUX TPeGOBAHUH JIEXKHT NMOAXOM, NPHHS-
Toifi Konpennuefi COJIAC 1715t OnEHKH JOCTaTOYHOCTH OCTOHYHBO-
CTH IpH TEpPeBO3Ke 3ePHAa B YACTHUHO 3aIOJHEHHOM TPY30BOM
NOMEIeHUH. DTO NMO3BOJSET YUHTHBATL NMPAKTHYECKYIO HEBO3MOXK-
HOCTb 3aNOJIHEHHs TPIOMOB M TBHHIEKOB CYJOB He3epHOBHIMH Tpy-
3aMH C TaKOH TINATENLHOCTHIO, KaK IPH 3arpy3Ke 3€pPHOM C IOMO-
IILIO 3epHOMETaTeleH.

CMmeltenne HaBaJIOYHOTO rpy3a PacCMaTPHBACTCH KaK OXHOCTO-

ponuuit cxBur. CBoGomHAs MOBEPXHOCTh YCJIOBHO CUMTAETCS TODH-

30HTAJIbHOM, a NMPH CABHTe IPy3 CMemiaeTcs Ha yroa 25°.

B cBeTe ckasaHHOro Bbllle ¢u3HUECKH GoJee OBGOCHOBAHHBIM
Obio OBl ompeneseHHe ofbeMa CMELIEHHss Ha OCHOBE pacyeToB
YCJIOBHOH HECMENUaeMOCTH.

[Tpu pacuere 3HaYeHHH KPHUTEpHS A MOXKeT GLITL BBHIIENEHA 30-
Ha, 1 KOTOpo# A;<<C1, W rpy3 Bblllle 3TOH 30HBI PACCMOTPEH Kak
cmematomuiics. Takoi MeTox pacueTa yKe NpPeAyCMOTpeH MAJS
ONHCAHHOTO BHIE CMEIIEHHS TPHIOBEPXHOCTHOTO cJyos. Moxuo
OXHJAATh, UTO TIO Mepe COBEPINEHCTBOBAHHA MEXaHHKH HaBaJou-
HOro rpysa 6yJAeT yTouHeHA METOAHMKA OIEHKH G€30NMacHOCTH CyHpHa
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B TE€X CJyyasdxX, KOTJa HEeBO3MOXKHO OOGECHeYHTb HecMellaeMOCTh
rpysa. TpeGyer yTOYHEHHS H JONYCTHMBIH YroJ KpeHa CyAHa mHoc-
Je CMelleHHs (B mpenenax 12°), 4TO OYEBHIHO, €C/IH NPHUHATL BO
BHHMaHHe II0Ka3aHHYI0 B pa3l. | ONacHOCTb Hajuuus Yy CYyAHA
KpeHa.

OcoGoro usyuenns TpeGyer BONPOC O CMEIEHHH IPy3a B pas-
KHUAKEHHOM COCTOsIHHHM. B macrosmee Bpems B I[IpaBniax B pomoa-
HGHHE K <«CyXOMYy» CHABUTY YYHTHIBA€TCS YCJOBHOE BJIHSIHHE BbI-
CTYNHBIIEH NPH pAa3kKHKEHHH Ha IOBEPXHOCTH TIpPy3a BOAH], KO-
TOpasi NpH INEepPeTeKaHHH CTAaHOBHUTCH INYJbIOH H HMEET IIOTHOCTD,
[PEBBIUIAONLYIO IIOTHOCTh BOJHI.

9.5. HEKOTOPBIE OCOBEHHOCTU NMPMMEHEHUS
METOOQMKM PACYETA HECMELLLAEMOCTHU

B cBsisu ¢ npuMeHeHneM KpHTEDHsi A, AJs HOPMHDOBAHHS He-
CMEllaeMOCTH HABaJIOYHOrO rpy3a INPEACTABJISIET HHTEPEC OlleHKa
BIUSIHAS Ha 3HAYEHHE KPUTEPHS TeX HJIH HHBIX XapaKTePHCTHK
cynia u rpysa. OCHOBHON XapaKTepPHCTHKOH Cy[AHa B pacueTax IO
NONEPeUHbIM CeYeHUsIM IuTabesefi NPHHHMAETCs WIMPHHA, a HaH-
Gosiee BaXXHBIM (paKTOPOM BJIMSIHHS TPY3a — YAEAbHOE CLEIUICHHE
HJH OTHOIUEHHE Cfy.

Benencrsue casmoctn rpysa kpatepmit Ai, KaK u Kos(pdHIHEHT
YCTOHYHBOCTH G6eperoBbix I'DYHTOBHIX OTKOCOB, HOJKEH OHTb 3a-
BHCSIMHUM OT HPOTSIKEHHOCTH OTKOoca. [IJisi BHISICHEHHSI 3aBHCHMOCTH
ONpejeNseTcst 4YacTHbIH nuddepennnan Or/0B. PesymbraTth pac-
YEeTOB YHCJCHHBIX 3HayeHH#H OM,/0B mokasaHwel Ha puc. 3.28. Oue-
BH/IHA BAaXKHOCTb XaPaKTEPUCTHKH OA;/0B B 00lLieM HOPMHPOBaHHH
no cynam pasHoro pasmepa. I'padux nas gactHoro nuddepeHmu-
ana dh/dc npuseleH Ha puc. 3.29.

Kak BuaHO u3 comocraBienus rpadukos ma puc. 3.28 u 3.29,
C yBelHYeHHeM alCOJNIOTHEIX Pa3MepOB CyJHa BJHAHHE H3MEHEHHS
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Puc. 3.28. Usmeneuue OA;/0B B 3aBu- Puc. 3.29. Hsmenenue dry/oc
CHMOCTH OT IWIHPHHBI CY1Ha B 32BHCHMOCTH OT IIHPHHBL CYI-
Ha
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WIHPHHB Ha BEJHYHHY A; YMeHblIaeTcs, NpPHYEM 3HaueHue OA;/0B
crabusnusupyercst npu wupHHe 50—60 M; OLHOBPEMEHHO OHO CTa-
HOBHTCS MaJio 3aBHCAIIHM OT Iapamerpa C/y, CBSI3BIBAIOIIEro
yAeJbHOe CLeIVIEHHe H IJIOTHOCTb. YBEJHYEHHE 3TOTO Napamerpa
nenaer rpaguxk Bce GoJiee w GoJiee KpyThiM B obsactax B<40 wm.
O6nacty Hanbosee KPYTOro MafeHHss NPHXOLHUTCS HA WIHPHHY OT
5 no 30 M. Ecnu 6nl HaBajiOuHble TPY3bl NEPEBO3HJH TOJBKO Ha
cyhax wupuHoi 50—60 M u Gosee, TO, OCHOBHIBAICh HA IOJYYEH-
HBIX 3aBHCHMOCTSIX, MOXKHO OBIJIO Gbl IPHHSATH B HOPMHPOBaH{H
KjJacCHbHKaUMIO Tpy3a (CMeILalollerocss MJIH- HecMelllaiolierocs)
OJHO3HAaYHOH, Ge3 yuera pa3MepoB CyAHa u napamerpa c/y. [lpu
COBpEMEHHBIX PasMepax CyNOB 3TOr0 CHeJNaTh Hesb3s, W KJIacCH-
¢ukanus ponmxkHa ObITh CBS3aHa KakK C pasMepaMH CYAHA, TakK U
C mapamerpaMu rpysa, T. €. COXpaHeHa TaKOH, KaKOH OHa npeny-
CMOTPeHA OIHCAHHOH BhIlIe METOLHKOH.

KpyToe najgeHue sHauenuss OM/0OB TpH MajbiX 3HAUYEHHSIX IIH-
PHHEI OKa3BIBA€T CHJIbHOE BJIHSIHHE IIPOTSKEHHOCTH (AJMHHH X B
TONEpEYHOM HANpaBJeHHH) OTKOCA CBS3HONO HABAJOYHOTO Tpy3a
Ha CTeNeHb €ro YCTOMYHBOCTH M TOKAa3bIBAET, YTO ONBITHL HAa MOIe-
JA4X He MOTYT pacCMaTPHBATHCA KaK JalOLIHe KOJHMYECTBEHHYIO
OLCHKY HECMEIlaeMOCTH rpysa. BuusHHe COGCTBEHHO yeJLHOTO
CUEMVICHHs] TPYy3a C H3MEHEHHeM IIMPHHBI CyAHA BHIHO M3 rpadu-
KoB pHc. 3.29. C yBe/qHueHHEM IUIOTHOCTH TPy3a BJHSIHHE OCAa6e-
BA€T, 4TO COrJIacyercss C yMeHblIeHHeM BJHsiHHA OM/OB  npu
MEHBIIHX 3HAYEHHAX mapamerpa c/y. Xapaktep 3aBHCHMoOCTeH
OM/0B u Oc TakoB, 4TO HeJb3s OJHO3HAUHO BHIACIUTb KAKHUE-TO
XapaKTepHble 3HAYEHHS.

Ipadukn 3THX DHCYHKOB NO3BOMAIOT CHEJNAaTb BaXKHBI IS
MPAKTHKY HODPMHDOBaHHsI GE30MaCHOCTH BBHIBOJ O TOM, 4YTO TNpH
GosblieM 3HaYeHHH mapamerpa c/y (Tpyssl GOJBLIOH CBS3HOCTH
HJIH YMEDEHHOH CBfA3HOCTH NPH MaJIOH IJIOTHOCTH, T. €. OTHOCH-
T@JIbHO JIETKME) B CJlydae NEepeBO30K Ha OTHOCHTENBHO HEGOJBLIIMX
cynax IWHPHHOR A0 20—25 M 060CHOBaHHe HODMATHBHOH BeJHYH-
HBl YIEJbHOro CUEIUIEHHS HOJIXKHO MPOH3BOAHTBCS C OCOGOH TIIa-
TENbHOCTBIO H, HA000pOT, NMpH Iepexole Ha NEePeBO3KH KPYIHO-
TOHHAaXHBIMH GajKepaMu (Ha IPHMepe OTEYECTBEHHOro (JoTa —
cyramu Ttuna «3alOHCK» u 6ojiee KPYNHBIMH) BOMpOC 0GOCHOBa-
HHsS HOPMAaTHBHOH BEeJNHYHHBI YIeJbHOTO CIEMJIEHHS. TepsieT 0cob6yIo
OCTpOTY.

Hcnonbsyst 3aBucumoctu 0M/0B u O0M/Oc, MOKHO BBECTH He-
KOTOPYIO YCJIOBHYIO KJaCCH(OHKANHIO HAaBAaJOYHBIX TPY30B, B3SB
3a OcHOBy napamerp c¢/y. Ee MoxHO mnpexcraButh B ciexyiomeMm
BHJIE:

c/ly<0,1 — c1ab0 CBAI3HBIE TPY3HI;

0,1 <c/y<0.5 — cBsi3HBIE TPY3H;
0,5<c/y<l — yMepeHHO CBSI3HBIE I'PY3HI;
cly>1 — CHJIBHO CBSI3HbIE TPY3HI,
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Koukperusupys ckasaHnHoe BhIlle, MOXKHO CYHTATH, UTO BOTIPOC
TINATENLHOrO OGOCHOBAHHSI BeJHYHHBI YAEIBLHOrO CUEIJICHHS Tepsi-
er 0cobyl0 OCTPOTYy NPH IePeBO3KaX CBSI3HBIX H €260 CBSI3HBIX
rpysoB Ha Gasikepax nensefiToM Godee 25 Toic. HesepHOBbe
HaBaJiouHble rpysbl B GOJIbIUHHCTBE CBOEM XapaKTEPH3YIOTCH C=
=10—50 k[la, a IJIOTHOCTL WX ualle BCErO JIEKHT B JHanasoHe
1,5—2,0 1/m®. Torma BBexeHHBIHi mapamerp CBS3HOCTH NS GOJIb-
IIMHCTBA I'PY30B cocTaBUT ¢/y=0,05—0,33 1/M, T. e. GOJIBIIHHECTEO
HE3EPHOBLIX HABAJIOYHBIX TPY30B OTHOCHTCH K CBSI3HBIM M cJa6o
CBA3HEIM. B cocraBe mupoBoro Gaskepuoro disora mpeoBiagaior
Cyla neiBedTOM Gosee 25 THIC. T, a CPeM BHOBbL CTPOSIIHXCS
pasMepel 3THX CyIOB BospacraioT. IlosToMy mnpu cyliecTByiolleM
MOJIOXKEHUH C Tpy3aMu u OaJKepHBIM (JIOTOM CJIOXKHOCTH C 060-
CHOBAaHHEM yJEJNbHOTO CLENJIEHHS MOXHO DacCMaTpHBATh KaK OCO-
Ovle cayuan. OnHAaKo /ISt OTeuecTBEHHOro (JoTa, elie HCIIOJTh3Y-
Ioniero Ha nepeBO3KaX HE3€PHOBHIX HABAJIOYHBIX I'PY30B 3HAUHTEJb-
HO€ KOJINYeCTBO OJHOMAaJyOHBIX CYNOB M JIECOBO30B LIMPHHOH 14—
18 M u TBHHZeuHBIX CynOB mHpPHHOH 20—22 M, 3TOT BOIIPOC CO-
XpaHsieT NPaKTHUYECKYIO BAXKHOCTD.

Ilpu Buenpennn IIpaBun CCCP G6bIO BHINOJHEHO pacueTHoe
HCC/e/0BaHue, IpecjeloBaBllee LeJb YCTAaHOBUTb MNpeNeHl INpPH-
MEHHMOCTH HOBOTO HODMHpOBaHHsl. MccienoBaHHe OXBaTHIBaJO
PasMepHBIH Psii CYXOTPYSHBEIX CYIOB, HCIOJB3YEMbIX /IS MEePeBO30K
HAaBAaJIOUYHbIX TPY30B, C y4YeTOM NePCHeKTHB WX pa3BHUTHA. Pagn
BK/IIOYaa cyna peasedtom or 1 rteic. 1o 210 ThHIC. T, 4eMy cCOOTBeT-
CTBOBaJ NHamnasoH mo mupude ot 10 mo 50 M. Amnauryasl 6opro-
BO! Kauku NPHHHMAJH BKJIOUEHHHIMH B I[IpaBuia. YYHTHIBAIOCH,
uTo AuanasoHy ot 10 mo 20 M COOTBETCTBYIOT MpeMMYIIeCTBEHHO
OfHOMa/yOHBle Cyla, B TOM YHCJe MHOTOYHCJIEHHBIE JIECOBO3HL
[Inpune okoso 20 M COOTBETCTBYIOT TBHHACYHBE Cyja YHHUBEp-
canbHoro nasHaueHusi. llupuna Gosmee 20 M xapakTepHa AJs CIe-
IHANH3HPOBAHHBIX CYHOB — GaJjkepoB. [lapaMeTpsl HaBaJOYHOro
Tpysa, ompeiensiomye CMellaeMoCTb MO MeTOAHKe, ObIIH TPHHATH
Ha OCHOBe 060CIUIeHHs ONBITa pPaboTH J1aGOPaTOPHM HaBaJOUHBIX
rpysos LIHUVMIM®a ¢ 3epHOM M He3epHOBBIMH HABaJOUHBIMH rpy-
3aMH C YIJIaMH €CTECTBEHHOTO OTKOCAa HECKOJbKO OOJbUIHMH U
HECKOJIbKO MEHbIIMMH 35°, T.. €. OKOJIO KPHUTEPHAJbHOTO 3HAYEHHS
no Konekcy UMKO.

Pasmemienne rpysa (creneHp 3anoJHEHHS H WITHBKA) TNPHHH-
MasoCh C YYeTOM CYLIeCTBYIOLIei TeXHOJOTHH IOTPY3KH, MpemlH-
cannii Kousennun COJIAC u Komekca UMKO. Pacuers snauennii
HOBOro  KpHTepHsl  HECMEIIAaeMOCTH  BHINOJHEHH  Ha OBM
HHHUHM®a.

Tpynnuposka pesy/bTaTOB pacueToB MO3BOJMJAA NMOJYUYHTb 3Ha-
UEHHs KPHTEPHst JJisl TPANMIHOHHBIX CJIYyYaeB MepeBO30K, a
HMEHHO:

(I) sepua mpu 3arpyske g0 BepxHel mnanyGe C IOJHOf IITHB-
kofi (mo Kousenuuu COJIAC); ’
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(II) He3epHOBOTO HABANOYHOTO rpy3a HPH Clorx>>35° ¢ uac-
THYHOH wTHBKOH (1o Kogekcy MIMKO);

(ITa) HesepHOBOro HaBAJOYHOTO TPY3a NPH Olorx>>35° U IOJ-
HOM 3aIIOJIHEHHH TBHHIEKOB MJH TPIOMOB MJISI OXHONANyOHBIX Ma-
JIBIX CYI0B C 4aCTHYHOH mTHBKOH (o Komexcy UMKO);

(III) uesepHOBOro rpysa NpH Gorc<<35° M UYACTHYHOM 3aNOJ-
HEeHUH TpIOMOB ¢ nosHoi wmrtuBkoi (mo Komekcy MIMKO);

(IV) HesepHOBOro HaBaJIOYHOrO TIPy3a NPH Oorx>>35° M uac-
THYHOM 3aMOJIHEHHH TPIOMOB C IIOJHOH HITHBKOH NP HE3aBHCHMOH
3arpyske TpioMoB u TBHHAeKOB (1m0 Komekcy UMKO);

(V) HesepHOBOro HaBAJOYHOTO IPy3a NPH Olorxk>>35° M NOJHOM
3aMOJIHEHHH TBHHAEKOB MJIHM TPIOMOB Ha cyaax or 10 o 20 M u
wupe 20 M, ¢ mosmHO# WTHBKOH (xkectue, yeMm no Komekcy UMKO).

BEuln BHIOMHEHB! COOTBETCTBYIOLIHE rpadHUEcKHe MOCTPOCHHS
H BblJeNeHbl yKasaHHble IATh 30H (puc. 3.30—3.32). Ananus pac-
TIOJIOKEHHs] 30H ITO3BOJHMJ CONOCTaBHTh OOIlee HalpaBjeHHE H
NIePCIEKTUBEl HOBOrO HOPMHPOBAHHS C CYIIECTBOBABIIMM Ha OC-
HoBe KouBennun COJIAC u Komekca MMKO. 3oma I, coorBer-
CTBYIOIAs PACYETHHIM YCJOBHSM HECMeELlaeMOCTH 3epHa AJs CYHLOB
wupuHo#t 10—20 M, pacnosioxkeHa CYIeCTBEHHO HHXe Aj=1, T. e.
N0 HOBOMY HODMHDOBAHHIO 3€PHO — 3aBEJIOMO CMeIIalOMHHACST Ha-
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Puc. 3.31. Pacuernble ycloBHS HeCMeI[aeMOCTH Ha CyJHe MIHpH-
Ho#t 20 M

BaJOuHbIA rpys. JlJs HOpDMHpOBAaHHMS GE30MAaCHOCTH €ro MOpPCKOH
NEPeBO3KH 11e/1ecC006PasHO NPHHHMATh CHCTEMY HOPMHDOBAHHS Ha
OCHOBE KDHTEDHEB BBICLIETO YPOBHSI — KPHUTEPHEB HECMeIaeMo-
cru. Ilenecoo6pasno coxpaHeHHe KPHTEPHEB MOHHKEHHOLO YPOBHS.

Takum o6pasoM, pacueToM N0 MeTOAMKEe MOATBEPKAEHA lee-
COO6pa3HOCTh COXPaHEHHs JBYX NPHHLHIOB MOCTPOEHHS HODMH-
poBanus. C ApYroéi CTOPOHBI, MOJNyYYEHHble pacUeTHBIE pPe3yJbTaThl
COrJIacyloTCs C H3BECTHOH MHOTrOJNIeTHeHl IDAaKTHKOH MOPCKHX Te-
peBosok. ITo aToli MpakTHKe HECOMHEHHA CMelaeMocTh 3epHa. Kak
BHIHO M3 Ipadukos, AJs CynoB IupuHOH 10—20 M 3HAYeHHS HO-
BOro KpHTepHs HecmeliaeMocTH cocraBasiior 0,2—0,5, T. e. mo
pacueram rpys 3epHa siBIsieTcs cMmemanomumcs. [Ipumenenue pac-
YeTHOTO METOJa BBISIBHJIO NPEJACTABJSIONIYIO HHTEPEC TeHIEHLHIO
CHHKEHHS CMEIaeMOCTH 3epPHA IIPH POCTe pPa3MepoB CyHOB (WIH-
puHo#t 30 m u Gosee). Ilpu wmpune cyana 40—50 M 3HaueHus
HOBOro KpHTepus Jiexar B Auanadone 0,8—0,9. Ecau umerommii-
C1 B METOJHKe 3amac 6e30NaCHOCTH HOPMATHBHONH CHCTEMBl MNpH-
HTb BO BHHMAaHHE, TO MOXHO CUHTAaTh Ha TaKHX KPYNHBIX CyHax
3€PHO HCCMEINAeMBIM IpPy30M. ITO 10Ka3aJo NepCHeKTHBY BO3-
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Puc. 3.32. PacueTHble YC/IOBHS HeCMeELaeMOCTH Ha CyaAax LIHPH-
noit 30, 40 u 50 m

MOXHOrO COBEPUICHCTBOBAHHS HOPMHPOBAHHSI G€30MacHOCTH MOP-
CKoH mepeBoskn 3epua B Kousenuun COJIAC ¢ npumeHeHueM
IPEATOKEHHOro pAaCUeTHOr0 METOAa B CJlyyae INEPEBO3OK rpysa
Ha KPYMHOTOHHAXKHBIX GasKepax.

Hlis HesepHOBEIX IDY3oB Npexjie BCEro I0Ka3aHa HECOCTOS-
Te1bHOCTh npuHATOro B Komekce IMKO o6uiero mosmoxkenusi, co-
IJIACHO KOTOPOMY ueM GoJiblie YroJl eCTEeCTBEHHOro OTKOCa Tpya3a,
Tem Ge3omnacHee ero Mopckas nepesoska. JIJst rpysos, XapakTepH-
SYEMbIX YI/IOM €CTeCTBEHHOT0 OTKoca Gosee 35° H IEpeBO3ZHMEIX
cormacHo Koxekcy ¢ yacTHYHOH IUTHBKOH, NPAKTHYECKH C OCTAB-
JICHHEM €CTECTBEHHBIX OTKOCOB K 6opraM, BO3pacTaHue yriaa ec-
TECTBEHHOr0 OTKOCa (KaK yria BHYTPEHHEro TPEHHs () HPUBOIMT
K CHHXeHHio GesonmacHoctd. 1o, ¢ Touku 3peHuss Konekca, mapa-
AOKCaJIbHOe sBJIEHHE OOBSICHAETCA TeM, 4TO C POCTOM yIJia ecTecT-
BEHHOTO OTKOCa BO3pACTaeT €CTeCTBEHHasi KPYTH3HA OTKOCOB H,
HECMOTPsi Ha yBeJIHYeHHe MPOYHOCTHHIX XapaKTePUCTHK TPy3a, ¢ He-
KOTOPOrO MOMEHTa YCTOHYHBOCT, OTKOCOB HAUHHAET YMEHBIIAThCH,
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Pacueramu noxkasato, uro HE3EPHOBBIE HABAJIOUHHIE T'PY3HI, Xa-
DAKTepH3YEMble %orx<35°, T. €. CMellalollHecss B Npefenax Tpe-
Goannit Komekca MMKO!, ma cysax mupuuofi 10—20 M 1o Ho-
BOMy HODMHDOBaHHIO AIBJISIIOTCS TaKXKE 3aBEJOMO CMeL{alOL{HMHCH.
HAas atux cynos 3omnl 111 jexar Huxe A=1I, HpHYEM C pPOCTOM
pasMepoB cynoB nosoxenue 30Hbl 111 xapakrepusyercs ABHKeHH-
€M BBepX. DTHM I0Ka3aHO, YTO POCT Pa3MepOB TPAHCHOPTHEIX Cy-
N0B OJIarONpHUsATHO BJMsieT Ha Ge3omacHocTh rpysa. s CyJlOB LIH-
punoit 30 M u Gosee 30Ha IIl BBIXOAUT B 06JaCTb HECMeEHaeMOCTH
(Boime A;==1). 3DTOT pesyJbTaT HCCJAELOBAHHS NOATBEPKAAET
IipuHsiToe B HopMaTHBHOH cucreme CCCP mnosoxenwe o TOM, 4TO
CMEIIAeMOCTb TPy3a He €CTh ero COGCTBEHHAasi XapaKTepPHCTHKA
cucTeMpl cyaHO—rpys. IlokasaHo, 4To B HOpMHpOBaHHMH Ge3omac-
HOCTH II€EPEBO3KHM HE3€DHOBBIX HABaJIOYHHIX IPY30B Ha OCHOBE
KPDHTEPHS BBICHIEr0 YPOBHS — HECMELAaeMOCTH HEOOXOZHMO CO-
XpaHEHHE KPHTEDPHEB IIOHHMKEHHOTO YPOBHS — OrPaHHYEHHS [MO-
CJENCTBHH CMELIEHHsI, YTO M IPHHATO B HOBOH HOPMATHBHOMN CHC-
teme. IloaTBepxknaercs NPHHATBHIH MOAXOA K PELICHHIO 3a1auH
HODMHPOBaHHsl W IEepPCIEeKTHBA HOBOTO HaNpaBJeHHS OOGOCHOBBHI-
BaTp pacueTaMH HeCMeLlaeMOCTh TeX Tpy30B, KoTophle no Komekcy
CUMTAIOTCA CMEILAIIIHMHUCSH. JTO COrJacyercs H C HPAKTHKOH pa-
6ot IHUMM®a no HOBOMY HOPMHDOBaHHIO, B KOTOPOH G6blIa
060CHOBAHA HECMeIlaeMOCTh TAKHX [PY30B, KaK MarkesuT, (oc-
darter m Ap. B HOBOM HOPMHDOBAHHH YYHMTHIBAIOTCS HE TOJBKO
CBOHCTBA Ipysa, HO M pasMephl CyAHA, XapaKTePHCTHKH €ro 3a-
TPYy3KH. OTO MNOATBEPKAAeT OOLIYH MNEPCIeKTHBHOCTb BBEAEHHOM
HOBOH KJIACCH(HKAIMOHHOH TPymnel 2 YCJIOBHO HeCMellaouiuXxcs
TpPy30B H Da3paGoTKu AJd TaKHX CJAy4yaeB THIOBBIX IJIAHOB 3a-
TPY3KH, COIVIaCHO KOTODBIM HECMeIlaeMOCTb TIpy3a CBS3bIBAETCH
C KOHKPETHBIM CY/JIHOM H KOHKPETHOH €ero 3arpysko.

Ilokasano, uro HaBajlOuHble IPy3bl C peaJbHEIMH XapaKTepH-
CTUKaMH CONPOTHBJIEHHS CIABHI'Y MOTrYT OBITb OTHECEHEI Ha OCHOBA-
HAH DacyeToOB K HEeCMELIAIOIIUMCA Ha CyAaX BCeX pasMepoB. ITo
NOATBEPAM/IO BBeJeHHE KJIACCH(QHUKAUHMOHHOH TIpynmsl 3 B HOBYIO
HOpMaTHBHYI0 cucremy. C ApDYyrofi CTOPOHBI, NpPH peasbHBIX, OTHO-
CHT@JIBHO CJIa0blX XapaKTEPHCTHKaxX TPY30B OHH MOTYT OKa3aThCsl
CMEIIAIOMIUMHUCS Ha CYAax BCeX PasMepoB, B TOM UHCJE IIHPHHOMN
30 M u Gosee. DTHM OGBACHSETCS pacnpocTpPaHeHHe IIpaBusn na
IIEPEBO3KH Ha BCeX CyAax 6e3 orpaHHYeHHH pas3MeposB.

Brelpenne HOBOrO HOPMHPOBaHHSI KaK B BH/AE OTHEJbHBIX HOP-
MaTHBOB, TaK M BCef cHCTeMbl HauuoHaJbHHIX [IpaBun CCCP oka-
3a/10 CyLIeCTBEHHOe BJIMSIHHE Ha SKCIyaTalHuio (JOTa, YTO MOXK-
HO II0Ka3aTh Ha CJeLYIOIIHX PUMepax.

[lepBrie TexHuuecKHe ycaoBus 1971 r., NOATrOTOBIEHHHE Ha
OCHOBe HOBOr0 DAaCYeTHOr0 MEeTOfAa, MO3BOJHJH OPraHH30BATb BHI-
BO3 HaBaJIOM KaK HeCMelaloulerocss rpysa, HCIOJb3YeMOro oTede-

t Mispanus go 1977 r. BRAIOUHTENBLHO.
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CTBeHHON MeTaJyprueil Kopeickoro Mariesnra InepeBoskd KOTOPO:
ro OCyLECTBJSJIACHL —~ HA YHHBEPCAJbHBIX CYXOLPY3HBIX CYAaX
UMII, pasrpyxamwoiuxcs B noprax Bbernama. Kiaccnpukanus
5TOrO rpysa Kak cmelyaiouierocs Ha ocHose Kogexca IMKO mpu-
Besia Obl K HEOOXOAMMOCTH YCTaHOBKH IIHQTHHI-O0PIACOB HA TaKHX
Cylax, uTo CyLIeCTBEHHO INIOBHICHJO ObLI 9KCIJIyaTallMOHHBIE pac-
XOmbl. M3-3a orcyTctBusi Jjecomarepuasos B KHJIP srtor nyTh
pellleHnsi TPAHCIOPTHON 3ajaud OKasaJjcsi HepeanbHHIM. B komed-
HOM cueTe JJifi IIEPEBO30K NPHILIOCH Obl CIEUHANbHO NpPHBJIEKATDH
GajiKepHbIli TOHHAX CyHoB AeABeiirom okono 10 Thic. T (mo orpa-
HUYEHHI0O OCAfKH M NAPTHOHHOCTH rpysa), He paloTalollHii Ha
IaJbHEBOCTOYHOM HANpaBJEHHH, uTO GbUIO Obl CBsidaHo ¢ GaJia-
CTHBIM I1po0GeroM B OJHOM HalpaBJIeHHH.

Knaccupukauuss KakK HECMEIIAIolerocs rpysa KOJbCKAX Ke-
JIe30DYAHBIX KOHIEHTPATOB HA OCHOBAHHH PacyeToOB M BBINYIIEH-
HBIX TeXHHUeCKHX YycJoBHii 1971 r. OTKpblIa BO3MOXKHOCTbH NEPEN
GankepubiMm (uiorom MMII 1nepeBOo3HTh 3TOT TIpy3 Ha IKCIOPT.
[lo kaaccudukanuu Kogsekca MMKO ou OblI NpuH3HAH CMeIlaro-
ILHMCS.

Pa6ora cyaos UMII Ha mepeBoske KOPeiiCKOrO MarHesuTa 6bl-
Ja ycosepliencTBoBaHa B 1977 r., mocie paspaGoTKH AONONHEHHS
K Texundyeckum ycaoBusim 1971 r. C 1977 r. Mar€e3uT MOCTaBJIs/ICA
[OYTH IEJHKOM HaBaJioM. B 3THX yCJIOBHSIX peasH3alus HOpMa-
TuBHBIX TosoxeHuit TY 1971 r. (70% rpysa HaBasoMm B TpIOMax,
30% -— B MelmIKax Ha TBHHJeKax) cranxa HeBo3MOxkHOH. UMII
6BIO BBHIHYXKJEHO IIOC/€ 3arpy3KM MarHe3uTa HaBajJOM B TPIOMBI
HanpaBJATh CyAa B SINOHMIO, Tie OHH NPHHHMAJH B TBHHICKH 3—
4 THC. T METaJJIONPOAYKUHMH, ciefoBanu B CHHramyp HIu Apyrue
noptsl I0ro-BoctoyHo# Asuu M JOrpykKajHCh KayuyyKOM B KOJH-
yectse 1,2—2,0 Thic. T. Bospacraa NPOJAOJIKHTENbHOCTb peHca,
YCJI0KHSIACH €r0 OPTaHH3alHsi, TaK KaK HeoOX0AMMO OBLIO MJIAHH-
poBanme mo Tpem norpyskam. Ha ocHoBaHHH HOBOTO HOPMHDOBA-
HHst OBbJIO paspelleHo IIaBalide YHHBepCaJbHBIX CYAOB gMIT ¢
IPy30M MarHesuTa HaBajJoM B TPIOMax IpH NYCTHIX TBHHACKAX
no Cunramypa, rie OHH AOTPYXalOTCs KayuyykoM B TBUHACKH JO
coorperctBust Hopmam TY 1971 r. BriBoa meranna us Slnonun ObL1
OPraHM30BaH Ha APYTHX CyAax ILeJbIMH CY[AOBBIMH TapTHAMH.
B pesynbTaTe TAKHX H3MeHeHuil B paore (uioTa 3a OLMH 1977 r.
5KOHOMHUECKH{I 3 deKkT npu obbeme MEpPeBO30K OKOJIO 200 THIC. T
cocraBua okosio 0,5 MJH. pyo.

Oco60 MOXHO BHIEJIMTL BHeJPeHHe HOBOTO HODMHPOBaHHs Ha
ocHoBe IlpaBuai B INepPeBO3KH, MJUTEJbHOE BPEMsi OCYIIECTBJSAB-
muecss cyaamu MM®. B 1975 r. GBI BBINOJHEHO HOPMHPOBaHHE
Ha ocuoBauun Kogekca HMMKO 1nepeBo3oK XJOPHUCTOTO KaJws.
Dror rpy3 CAELOBANO HauaTh NEPEBO3ATh KaK CMellaiouiuiics,
XOTsl CyIIeCTBOBajia yXKe ONHCAHHAS BbILIE MHOTOJICTHAS NpPaKTHKA
IepeBO3KH ero Kak HecMematomierocs rpysa. Ilpumenenne HOBBIX
pacyeTHHIX METOJOB TNO3BOJMJIO HAy4YHO OGOCHOBATH H COXPaHHTDb
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;g&eﬁ?ealggm OpraHu3aiuio paéon daora. Amanoruunoe rmo-
Toxeitne €70 MecTo B nepeBoskax cynmepdochara un cyandara
(pa'rc 198()Ar. HOBOE HOPMHPOBAaHHE BHEAPSIETCS B IEPEBO3KH (hoc-
MyKISI)BHIZS nomTKaHpS’ IIJIABHKOBOro 1nara u3 KeHuu, u3BeCTHSKOBOM
MI/IpOBaHHeMpIIO H)(z)nnaﬂ ngCTaHb H ApYrux rpysoB. Bcero mop-
10 e BbIM llpaBuram CCCP oxBaueno yxke Gomee
IlonoxuTebHbIE pe3ynbTaThl HOBOTO HOPMHDOBAaHHA Ha OCHO-
(lzamm IlpaBun mnposBuamcs B 1979 r. IIPH COBEpILEHCTBOBAHHHU
Kg;ﬁl{};lé;iupg; 11)_?60%1 Gankepos KMII na nepeBoskax LeMeHTHOro
Sornacpa 3 eKOCbeIZI?w?(OHeTponaB.noscx-Ha-KaMt{aTKe. droT rpys
corachn Haﬂ m\iy MOr IepEeBO3HTbCS TOJBKO KaK CMella-
omhca. ocmﬁqneBHmXCﬂ banKepax THIa «YJreypasbcks Tpe6o-
pamns I BOCTH IIPH pa3MeIUEHHH TaKOro Ipysa yAOBJeT-
p b TOJIbKO IIDH 3alOJIHEHHH [BYX TPIOMOB, NDHYEM IPH He-
JAOHNCIIO/NIb30BAHUH TPYy30NOAbeMHOCTH Ha 2400 T. B pesyJabTaTe
CyA2 MOJKHBI OBIIM HJM COBEpIIATh NEPeXOAb ¢ HEeAOHCIONb3O-
BAHHEM TPySONOABEMHOCTH, HJH JOTPYKAaTbCs yrieM Bo Buaamu-
BocToKe. ITocienusis cxema 6bUIa NPHHSTA W HCIONb30BANACK ox-
HAKO JOTOJHHTEIBHEIH 3aX0A CYMIECTBEHHO YAIHHAJI peiic TIOBbI-
Ilas sKCIIyaTalHoOHHBIEe pacxoAbl. Kpome Toro yCJIO}KHﬂJI’OCb e-
LIEHHe MOPCKHM TPAHCIOPTOM IOCTABJIEHHOI népea HHM Ba}K}?OI';I
HADOAHOXO3SUCTBEHHOH 3ala4Yd — OOGECIeYeHHS IeMEeHTHbIX (mo-
MOJIBHBIX) ycTanoBoK Kamuatku cripbew, KOTOpOe TpPOH3BOJHTCS
B Cnaccke-/lanbHem. [Ipumenenue nopmupoBanusa IlpaBun 1978 r
TIOSBOJIA/IO NOKA3aTh HECMEIAEeMOCTh LEMEHTHOTrO KJHHKepa, B e
?iym:.TaTe Obla opraHu3oBaHa paGora 6aJKepoB Ha Hanpax,menpun
ocber — IlerponasiioBek-na-KamuaTke Ges IIPOMEXYTOYHBIX 3a-
XOM0B W C TIO/IHBIM HCIOJIb30BAaHHEM T'Py30I0ABEMHOCTH.

9.6. HOPMMPOBAHME ONACHOCTMU CMELLEHMA
HE3EPHOBbIX HABANOYHBLIX TPY30OB

ITpn HEBO3MOXKHOCTH COBJIIOAEHHS KPHTEPHEB BBICLIETO YPOBHH
4 MMEHHO: KDHTEDHEB A; H Ay, B HODMHPOBAHHH, KaK yiKe YKaSI)I:
BaIOCh B pasf. 1, HeOGXOAMMO HCNOJB30BaHHE KPHTEDHEB  orpa
HUYEHHS TOCJIEACTBHH MHIMIEGHTa C IPY30M, B JAHHOM cnyqaep;
cvemtenus. «Cyxoe» CMelleHHe H CMELIEHHE TIOCJe pPasiKHKeHHs
Pas/IM4HbI, PA3INYHO M HX BO3AeficTBue Ha cyaHo. Komeke UMKO
He CONEDKHT METOMMK /s OLEHKH Ge30IacHOCTH NPH TOM HJIH
WHOM BHJE CMeIICHHS. B HeKOTOPBIX HalHOHAJBHBIX NpaBHJIAX
3apyGexHBIX CTPAaH TAaKHe METOAMKH HMEIOTCH, HanpuMep B aHr-

auiickux Ilpasunax!.

1 N%e ' 1
o OI_LIleHKa HODMHPOBAHHS MO 3THM NPABHJIaM CONEPIKHTCS B cTaThe [I. A Op-
Ba «FleKoTOphle 3aMeYaHHsi K AHIVIMACKHM IIPAaBHJIAM NepPeBO3KH cm’emaéMbrx
HaBaJOYHEIX Tpy30B». — Tp. ITHUUM®, 1982, Brm, 272, ¢, 28—33
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B cayuae «cyxor6» cMmelileHHSi METOAHKA OMEHKH AOCTATOUHO-
TH OCTOHYHBOCTH CyAHA (KpPHTepPHS As) Moxer ObITh paspaborTaHa
Ha OCHOBE ONHCAHHOH BbIllE METOAMKH OLEHKH HEeCMellaeMOCTH.
JeficTBHTENIbHO, ONpeJeNHB MO pe3yJbTaTaM pacyeToB HecMella-
eMOCTH JIHHHIO CKOJIbXKEHHSI C HAHMEHbUIMM 3HAUEHHEM A; HJIH
rpyNNy TakKux JHHHA JJIs PasHBIX TOUEK NPHUTHIKAHHs K CBOOOXHOH
NOBEPXHOCTH, MOXKHO YCTaHOBHTb OOBEM BO3MOXKHOIO CMEIICHHS
rpysa H NPOHODMHPOBATb DEaKUHIO CyAHA Ha HEro, T. €. OCTOH-
YHBOCTh B CJydae CMelleHHs. Takas MeTOAHKa B Hacrosliee Bpe-
Ms pa3paboTaHa TONbKO AJIsi [OBEPXHOCTHOro ochimanus. B Ilpa-
una CCCP BkjawoueHa MeToAuKa, moarortosiaenHas . A. OpJo-
BHIM Ha OCHOBE pACUETHbIX NPHHIHIOB MeToAuKH TIa. 6 KomnBeH-
nun COJIAC asis 3epHa. B MeroJuke COXpaHEHO COOTHOLIEHHE
MeX/y yIrJOM YCJOBHOIO CMelleHHsl Ipy3a W YIVIOM KPeHa, a HMeH-
HO: YCJIOBHO CUMTA€TCs, YTO HE3ePHOBOH HaBaJIOWHBIA TIpy3, Kak
¥ 3epHO, cMecTHTCs Ha 25°. IIpu 3TOM CyAHO He JOJIKHO MOJTYYHTDb
KpeHn Gosee 12°. OpHAaKO yuHTHIBas, UuTO CMEIleHHe He3epHOBO-
ro HaBaJOYHOIO Tpy3a  BcJeiacTBHEe  OJIOYHOrO  XapakTepa
oOpylIeHHs MOXKeT HOCHTL OoJiee AMHAMHYHBIA XapakrTep, 4eMm
nepechanue 3epHa, MOBHLICHIH TpeGOBaHHs K OCTaTOYHOH JHHA-
MHuecKoii ocrToiumBoctH. Hopma nosoimeda ¢ 0,075 M-pap mas
sepua o 0,12 M-paj AJs HE3epHOBOTO HaBaJOYHOrO rpysa.

[Ipn cMmeleHHH Tpy3a B pe3yjibTaTe Pas3iKHKeHHs, Kak MNOKa-
3LIBAET ONBIT aBapHi, NPOUCXOJAMT KaK CABHI OCHOBHOW 4YacTH IITa-
Gesisi, TaK H TepeTeKaHHe MOBEPXHOCTHOTO MyJbIOOGPA3HOro CJIOS.
BosneiicTBHe Ha CyAHO OKa3biBaeT HapaCTalolMi KPEHALIHH MO-
MEHT W TOTepsi HAuaJbHOH OCTOMYMBOCTH B PE3yJbTaTe NOSBJIECHHSA
cBOGOAHBIX ypOBHeH XuAKOro rpysa. TpeGoBaHHsi K OCTOHYHBOCTH
CyiHa B 3TOM CJydyae yCTaHABJIMBAIOT KakK M I CJAydas «CyXoro»
CMellleHHs, OJHAKO OCTOHYMBOCTh CyAHA yMeHblIaercsd C YUeTOM
BJHSIHHSI CBOGOAHbIX NOBEPXHOCTEH DaskKHUKEHHOTO rpysa. JTH Tpe-
GOBaHMS B CyMM€ COCT@BJISIIOT KPHTEPHH As.

HopMupoBaHHEe OCTOHUHBOCTH B Clydae Pa3XKHKEHHS Tpebyercst
B cJydae HeCOGJIOAEHHs] KPHTEDHS HEPa3KHIKAEMOCTH Ao Onpe-
nenenne storo Kpurepusi B IIpapunax CCCP npousBoguTcs MO Me-
tonuke Kopmekca MMKO, T. e. B cjiyyae NEepeBO3KH HE3€PHOBOro
HABaJIOUHOTO TPy3a MpPH BJAXKHOCTH, NpPEBBILIAIONIEH AOMYCTHMYIO.
[Ipu TakoMm YCIOBHH IPy3y NpPHCBAHBAeTCA TEXHOJOrMUeCKas MOA-
rpynna 00 — 3aBeJlOMO Pa3kHKAIOUIHHACA.

9.7. OBLLAA KIACCHBUKALNA
HE3EPHOBbLIX HABANOYHBIX rPY30B
HA OCHOBAHMM TPABMI CCCP

CKJIOHHOCTb HaBaJIOUHHIX TPY30B K DPa3kKHKEHHIO Ompeaesser-
Cfi WX NPHPOAHBIMH CBolictBaMmu. IloaTOMy B mnepByio odyepelb OHH
kaaccupuuupyiores B [Ipapmnax CCCP no sTomy npH3Haky u je-
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st Ha 7Be GObIIHe TpYmImA:
Xuxajomnecs (B). B kaxaywo
XHOJIOTHYECKHE TOATDyIIIbL:
00 — S4BEJIOMO DAa3XKHKAIIIHECH (Hepa3KUKAEMOCTD KOTO’pbiX‘
Hcrieqeng BCJICACTBHE GOJIbLIOH HauaJbHOH BJIaK
: 0# OCOOEHHOCTSIMH NPOH3 :
S n0DYy Torpree POH3BOACTBA mmy XpaHeHHusA :
y CM;ngznoon'aro3c:gemaf8(maeca, HO OTJIMYAIOUIHECH 110 xapa'KTe;"
Ha (HeCMeLlaeMOCTh KOTODHIX *
I B yCJIOB
}10%01(014 [IePEBO3KH NPAKTHYECKH He ,aocmraema)p- Y o
; . .
U S 3§§g§omo CMellanmuecs HanogoGHe IepeTeKaHus 3epHa; °
oBecneqniaeTc:onp Hecméemaloumeca (necmemaemocts KOTOphI};
H COGJIONeHHH KaKHX-TO YCJIOBHI] S
" [ H B pasmelme:
HHH Ha CyAHe IPH NOJHOH LITH ‘ 4
7 ! ; BKe NpH .IIePeBO3Ke ‘Ha OIpe .
_HOMg HaNpaB/ICHHH H B ONPEAENeHHbIH Ce30H); P Aeﬂeﬂ.
d,é_ecn;ezza%,?)%mzmgﬁmemaxoumecx (necmemaemocTs KOTOpHIX
, X MBICJIHMBIX YCJOBHSIX MODCKOI} -
: T Hd II€PEBQ3KH .
npg OGEIYHOH LITHBKe B [Ipeaesax NpocBeTa rpy3oBOra leroxa?). .

pasxkikamomuecs (A) ‘u mepads
H3 3THX TPYNI MOIYT BXOZHTH

' Tnasa 10
N HOPMVIBOBAHVIE BE3OMACHOCTHU -
MOPCKOM MEPEBO3KU. KOHKPETHbIX FPY30B.
MPAKTMYECKOE MNOJIb3OBAHME HOPMATMBAMM

10.4. MPAKTHHECKOE NONL30BAHME
T NPABMNIAMM CCCP

Mopckne nepesoski Hesepronbix
hon ¢anarom CCCP ponxun ocyime
«TpeGoBanusimMu IlpaBuar GesomacHoct

HABAJIOYHHX [PY30B HA cynax
CTBVISITbCSI B COOTBETCTBHH ¢

namu CCCP. IlpaBuia 6bTH ONy6aHKOBAHHL K 7
XHHYECKHit Martepuas (PTM 31.0038—78)313 C%I:)plil}lr;:{?olf H:;:JP: :
€PEBO30K M Tapu(poB MOpcKoro Ttpancmopra CCCP Bhlg 80,
979 r. B coortBercTBum ¢ atumu IlpaBmiamu cymmo rHanpaB.Jme-‘
0€ IS, TIePeBO3KH TOTO WJIH HHOro HE3EPHOBOrO I*p’ysa ‘AOJIXKHO
BITH 'CHaGXEHO CBOMM IIADOXOACTBOM  KOMILIEKTOM I[C;KyMeHT .
AH, ‘a UMEHHO: KapToli TEeXHONOrMYECKOrQ DEXHMA K TI/IIIOBbIa-
aHOM 3arpyskH. Takas cucreMa nokyMmeHTauum B moaHOM o6be-

i Téﬁ T " .
.CP -1972 T. gfi?q)mu“" Buepstie Gnuta ‘npunsta B Mpasunax

154, a rtaxxe <«[Ipummunm u KputepmH Gesomacio-
%, ueM 3epros. — Hayu.-rexi. c%‘ ;p&ncrpa‘ C%:c(}:xlg, :
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M& Mosker GuiTs paspaboTaHa it AOATOBPEMEHHMIX, 3apaHeé fifa
HHpyeMBbIX TiepeBO30K. Ha mpakTuke Hepenko OniBaeT HeoOXOHHMO
' IPHHATbL NapPTHIO CJAyYafHOTO HABaJOYHOIO rpysa B HHOCTPaHHOM
- mopry. B-arom cayuae IlpaBuiamMu npeAyCMOTPEHB HCIOJIb30OBaHME -
-HopMaTHBHBIX nosoxenn#t Komexca MMKO, nepeBoska rpysa Ges
- KTP, no no TII3 mjs rpy3oB 3aBeOMO HeCMEILAIOIHUXCSA (€CIH Yroul
'€CTECTBEHHOro OTKOCa IIPEBOCXOAHT 35°) MM JJIsi CMeUlaloUlHXcs
' ¢ pacyeToM IJiaHa 3arpy3ku Ha ocHoBaHHM [Ipuioxenus B. 5 Ilpa-
su1 CCCP. ‘ :

C BBegennem [lpaBusi He OBIIM OTMEHEHBl HODMATHBHBIE JLOKY-
. MEHTBI Ha IepeBO3KY - KOHKDPETHHIX TPY30B, BBIIYCKaBIUHECsS paHee
B BHfe TeXHHYeCKHX ycaoBui. OHaKO HEOOXOAHWMO HMETh B BHAY,
410 0GbeM HOPMHPOBaHHSA (€30MaCHOCTH IO TEXHHYECKHM YCJOBH-
sIM OYeHb OrpaHHYEH H COOTBETCTBYET, KaK MPaBUJIO, PEKOMeHAa-
uuam Kogekca MMKO wuspanuit go 1972 r. L
- Jlns o6JerueHuss obecrneyeHHsi HOPMATHBHBIMH  JOKyMEHTaMH = |
CyAa AO/KHBI ObIThb CHaOXeHbl OyK/A€TaMH THIOBBIX IIAHOB  3a-
TPY3KH [Jis C/ydaeB IePeBO3KH 3aBEJOMO HECMENIAIOLIHXCs TpY-
30B (moarpynma 3) W IPY30B, ONACHBIX CMeIleHMeM (IOATPYIMbL |
0 u 1). [ast mocjefHHX pacuersl MOJIKHBI BBIIOJHATBCHA C HCHOJb-
30BaHMEM METOIMKH npujoxkeHus B.5. "

BaxHEIM MOMEHTOM COOJIOAeHHs lIpaBua siBisieTcst ycraHoBie-
HHe B32aHMOOTHOLIEHH{l ¢ I'Py300THpaBHTeJIeM, OCOOEHHO TpH Iepe- |
BO3Kax TPY30B, TPeOYIOIHX KOHTPOJSA BJIAXKHOCTH -llepef NOrpys-
KOHi. 3aboramu TpY300TIpaBHTeNs JOJXKHB  KOHTPOJHPOBATHCH
BJIAKHOCTh NPH NOI'PYy3Ke, BHIAABATbCA CEPTHGHKAT, YAOCTOBEPSIO: |
1M, 4TO NMOTPYXKeHHbIH HaBaJOUHHI{ rPy3 COOTBETCTBYeT TpeboBa-
HUSM TI0 KPHTEPHIO As. ‘ .

O6uire TpeGoBaHHs MO G€30MaCHOCTH IPy3a COAEPKATCH B I'Ipa- |
BWJaX, B NpH/IOXeHHsX, NPeAHA3HAUCHHBIX JJISi HCINOMb30BAHHMA HA
CyAax, KOHKDETHSHPYIOTCSi H YTOUHHIOTCH (opMa H COAEpHKAHHE.: g
cepTH(QUKATOB H CIPaBOK, BEIAABAEMBIX CYAOBOH aJMHHHCTDALUH 3
H YAOCTOBEpAIONIUX 'COOTBETCTBHE IPy3a HOPMATHBHBIM TpeGOBaHH:
M, MHCTPYKUHH CY/OBO} aJMHHHCTPAllMHM [0 KOHTPOJBHBIM Omepa:
MM B Ipoliecce pefica M IPH MOTPy3Ke. , :

B oTzepHY0 TPYNIY BEAENEHE! NPHIOKEHHSA, HE HCIONb3YEMBIE |
cymosoit ammuuuctpauueii. OHH NpeAHasHAaYeHBl I HOPMATHB-
HBIX opranusauui. Cpelu HHX HCKJIouenne cocrasiser ITpumoxie:
nue B.5, xoTopoe MoxKer OBITh HCNOJNB30BAHO Ha CYyAHE B Clydae
fiorpysku 1o Komekcy MMKO Ges mnpeqBapuTe/bHOTO THIIOBOLO
MaHa 3arpy3Kd. DTHMH NPHJIOXKEHHSIMH ONPELeJIeHs opMa H ce
JepXKaHHe KapThl TEXHOJOTHYECKOro pexuma [Jis KOHKPeTHOro
rpysa.-

TpaBusia cojepxar omnpeje/eHusi OCHOBHbIX KpHTepueB Geso
nacoctd. Hapsiiy ¢ pacCMOTPeHHBIMH Bhillleé KPHUTEPHSIMH Aj, 2\.2 i
A3 M A4 YCTAQHOBJEHH KDHTEDHH As H As, HODMHDYIOUIHE XHMHHE:
CKYI0 ONacHOCTh rpysa. IlepBrifi ycranasiusaer TpeGoBaHus K Ma
CHMaJIbHO [JOMYCTHMOH TeMIepaType Ha MOMEHT - NOIPY3KH.

C(POM — kpuTepuli He3arasoBAHHOCTH, cfefienn GesomacHoctH oé
+"TOSIHUS] aTMOCQEpPH I'PY30BHX MOMeLIeHUH. .
«  OTh KpHTEpHH OTPa}aloT He BCe ONACHOCTH, BO3HHKAIOUIUE NIPH
~ lepeBO3Ke HaBaJOYHOro rpysa. CyIlecTBEHHHIM SBJISETCS BONPOC
. © Mmepax no caHutapuu u rurueHe. OHH yCTaHABJHBAIOTCH CHEHH- |
. ,QJIbHBIMH TpaBHiaMH. ONAacHOCTb HapyIUeHHss MeCTHOH H oOmei

NPOYHOETH CyAHA MOJIKHA YCTPAHATbCH IpPH cocraBiaenuu TII3..
- UpesmepHasi NOPHIBHCTOCTh GOPTOBOS KauKM TaKkKe JOJNXKHA YCT-
. paHsTbCA npH paspaboTke IIaHA 3arpy3KH.

10:2. NPAKTMYECKOE TMOJb3OBAHME
KAPTAMM TEXHOJNIOTMYECKOTO PEMMMA
M TMNOBLIMM MIAHAMM 3ATPY3KM

Kapra TexHosornueckoro pexuMa Ge30macHOCTH MOPCKO#l me-
peBO3KM Tpysa HaBaJoM paspabaThiBaeTcs IO 3aJaHHI0 MHHMOp-
daora saGoparopueit naBasounnix rpysos LIHUMIM®a. Paspa6or-
Ka BeleTCs IO TOAOBOMY IUIaHy HayYHO-HCCJIeJOBATENbCKUX PalboT.
3asABKH Ha PaspabOTKy MOJMKHBI 3apaHee INOAABaTbCA MapPOXOACT-
BamMH, 3a60TaMH NapOXOACTB MOJIKHBI NPEACTABAATHCA H O6pasLbl
rpysa. Meroguka or6opa 06pasioB COAEPKHTCH B NPHIOKEHHSX
b.1 u B.3 & [IpaBunam. o

Kapra rexHosornueckoro pexuMa paspabaThiBaeTcs Ha MOp-

CKYIO TIepeBO3KY BelleCTBa (PyABl, YAOOPEHHH H T. I.) TOro HIH

~HHOTO COpTa HWJIM. MapKH, IPOH3BOZHMOTO B COOTBETCTBHH C
.. TOCTomM mam oTpacsieBEIM HOpPMaTHBOM. B KapTe OGBLIYHO yKAa3HI-

BaeTCqg NOPT BBHI30BA Ipysa, OAHAKO yKas3aHHe Ha 3TOT IOPT, €CJH

TPy3 OTEUeCTBEHHOTo IPOHMCXOXKJEHHs, HOCHT MH()OPMALHOHHHIH Xa-

pakrep. [laa ciyyaes BHI30Ba HMIODPTHEIX IPY30B Ha3BaHHE NOpPTa
' 3aMEHseT YKa3aHue HODMaTHBA IO MPOH3BOACTBY, IOCKOJBKY B
' 3apy6exHol NpakTHKe OOBIYHO OTCYTCTBYeT TaKas JOKYMEHTaLHs.
: Kapra TeXHOJIOrHYeCKOro pexkHMa BHIIYCKAaeTCsd B BHAe GJaHKA

€ NOCTOSHHBIMH NYHKTAMH M TOJIIMH, T/le IeYaTalTCss HOPMAaTHB-
- Hble TpeGOBaHHs IO NepeBoske rpysa. B mnpaBom BepxmeMm yray
. NoMemmaercst KjacCHpUKAUMOHHAs —IPyNNa H NOArpynma rpysa.
. ~OroT MHAEKC Hecer B cebe MHMOPMAIHMIO 06 OCHOBHBIX OCOGEHHOC-
| THX IPy3d, a MMEHHO: CKJIOHHOCTb K Pa3XKHKEHHIO, CMellaeMOCTH,
- HaJIMUMI0 XHMHYECKHX OmacHocTeil. 31eCh e yKasbBaeTCs CPOK
AeHCTBHs KapThl ¥ B3aMmeH kakoro TY oHa BhNylleHa, eciu Kapra
-3aMeHsieT paHee BHINMYIIEHHbIE TeXHHYECKHE YCAOBHS. {
~ Kapra TexHoJOrMueckoro pe:xmmMa HauMHAETCS! C TeXHHUYeCKOH

rpyse Ajisa HHQODManuM NepeBo3uyHKa. YKasHBaeTcs KPYMHOCTb
‘HaCTHIl, BJIAXKHOCTb, C KOTOPOH rpys OOGBIYHO MOAAETCs Ha INOrpys-
Ky (3Ty BeJMUYHHY He Haj0 CMEIIMBATh C BeJMYMHOH HOPMHPYEMOIr:
Zajiee NONMyCTMMOH BJIaXKHOCTH), /Malla30H 3HAuYeHWil yIJa ecTecT-
€HHOTO OTKOCAa NPH HM3BECTHOM [HMaNasoHe BJIaXHOCTH [OCTaBKH

o% i 7,9

XapaKTepHCTHKH rpysa. Jlajee NpuBOAsTcS OCHOBHBIE AAaHHHE O .,



- - Cfl IO pesyJbTaTaM HaTYPHHIX HECJENOBaHMH B IOpPTax M Ha CyAax

. XHMHUECKOH aKTHBHOCTBIO Ipy3a. )

Mpysd, yaeibiibii norpysounnii obwem ipysa. Hamee nphsomatest:
XapaKTePUCTHKH IPy3a, KOTOPHE SBJAIOTCA CTPOrO HOPMATHBHBIMH
H NpeAHa3HayeHH AJd OpPraHM3allid HOPMHPOBaHHs 0e30I1aCHOCTH.
dto, mpexhe BCEro, yros BHYTPEHHETO TPEHHs H YIEJbHOE CLeIIe-
'HHe, Heo6XOAHMHble [ PacueTHOH OLEHKH HeCMellaeMOCTH IIpH
YCTaHOBJIEHHOH JJIs Ipy3a IVIOTHOCTH H BJAXKHOCTH. DTH Xapakre-
'PHCTHKH OIIpeJeJsIoTCs B Ja60paTOPHHIX YCJIOBHAX H IPOBEPAIOT+

B. 9KCIEDHMEHTA/bHEIX peficax. 37ech COOJIONAeTCs] NPHJUHUN O+ |
HO3HAaYHOCTH HOPMATHBHOH IJIOTHOCTH TIPy3a, y:Ke YNOMHHAaBIIHHCA
Buime, OfHaKo AJs psifia TPYy30B, KaK IOKas3hiBaeT NIpaKTHKa pa: |
60Thl ¢ HHMH, IVIOTHOCTb IO BBHICOTE IUTaGessi HEOJHO3HAUHA H MO-. -]
~ JKeT H3MEHATbCH HaCTOJbKO, YTO 3TO H3MEHeHHe BJHsSeT Ha CABH-
. roBuie xapakrepuctuku. ITostomy B KTP Moryr OHiTe yKasaHH H
3HAYeHHs IVIOTHOCTH IJIsl Pa3jIMYHHX YpoBHe#l mTabenas. DTO NO3+
 BOJIseT IPOH3BOAHTH GoJiee TOUHBIA pacyeT HECMEIAeMOCTH, €CIH
BBeCTH B Hero IepeMeHHHEe CABHIOBHlE XapaKTEPHCTHKH rpys3a H
3Ha4YeHHs IVIOTHOCTH. :
Hdaa cMmemaomuxcsi rpy3oB B 3TOM pasjiesie yKasnBaloTCA pac-
YeTHasl ycajKa Irpy3a # NOANaJyOHHe NyCTOTHl AJS HCC/IeAOBaH: -
'HOTO cmocoba NOTPY3KH H THIOB ¢ynoB. Kpome Toro, coobmaimor-
€1 CBENEHHSI O XHMHYECKOH aKTHBHOCTH B BHJe OCTaTOYHOH raso-
HOCHOCTH, T. €. CIOCOOHOCTH yJep>KHBaTh B ceOe NPHPOAHHIE Ia3Hl, - §
BHAEJAIOIIHECS B AajbHeflleM. DTOT NPOLECC XapaKTepeH, Mpem-
e Bcero, AJsA yrJei. o S
Crepylomuil pasfes COAepKHUT HOPMATHBHBIE XapaKTEPHUCTHKH
" 10 ycJoBHsAM 6e30MacHOCTH MOPCKOH NepPeBO3KH. DTO yCJOBHS COG- ..
JIOAEHHST OCHOBHEIX  KDHTeDHeB 0€30IacHOCTH, KOTOpHie MOJIKHBEL |
BBIIOJIHATHCS] IPH morpyske. JIJig KpuTepusa (A; IPHBOAATCS YCJOBHS .
ero cobaiofenns no Ilpasunam CCCP u no Komekcy MMKO (mo
BeJIHYHHE YIJa eCTeCTBEHHOTO OTKOCa), YTO MO3BOJSET CONOCTa*
BHTb TEXHOJIOTHH MODCKOHl NepeBO3KH, COOOIIAIOTCS OrpPaHHYEHHS
0 paiioHe H Ce30He IePeBO3OK. YCJIOBHE COOJIONEHHs Hepa3KHKa-
€MOCTH 3aKJ/IOYaeTCsi B OrDAHMYEHHH BJIAXHOCTH IPH NOrpysKe; 1
IIpn HeoGXOAMMOCTH YKa3LIBAIOTCS YCJIOBHS COOJIONEHHS KDHTEDH-
eB J0CTaTOYHOCTH OCTOHYHBOCTH IPH «CYXOM» CMEIUEHHH H IpH . §
- Pa3XKHMKEHHH, YCJIOBHS OOecnedeHuss HEBO3rOPaeMOCTH (MaKCHMAalb: |
Ho JONyCTHMas TeMIlepaTypa IIpH NOrpPy3Ke, HEOOXOAMMOCTb TIep=
MeTH3aluHM TPY30BHIX NOMelleHHH). BaXHeiM B 3TOM pasjene sB-
JisieTcs MYHKT, HOPMHPYIOIIMH pasMelleHde rpysa. B nem ¢opmy-
JIMPYIOTCS YCJOBHS COOJIONEHHS KDPHT€PHS A;. DTH HOpDMATHBHHIE
Tpe6oBaHusi, HCIoAb3yeMble st noAroTosku TII3, moryr GbTh BH-
HeceHH B OTAesabHOe npuioxenne Kk KTP. . L
‘3arem ciaefyerT pasfies, HOPMHDPYIOLUHA MEpONPHATHS MO obecs
neuennio Ge3omacHOCTH B mpouecce IepeBo3kKH. OHM CBf3aHH ¢

B 3akmouente cooOHIalOTCS OIPAHUICHHsI 10 MOTpy3Ke CyAHA
CBSI3aHHHIE C PA3XKHKAEMOCTbIO IPysa (IPH BHIAJEHHH OCaJAKOB)

Tt

‘HHH W CHCTEMe BeHTHJSIHH.
Kapter  Texmosormueckoro pexuma
' HHUHMM®oM mepenaiorcss 1Js pa3MHOXEHHS THIOrPadCKHM crio-
© coBoM m pacceutaiorcss [nasdiiorom MM® no mapoxomcTBaM AJst
. pacmpocTpaHeHHs MO BCEM CYXOIDY3HHIM cynaM u moptam. OcHOB-
. Hble Tpe6oBanus k KTP comepxarcs B [Mpunoxenun B. 6 x ITpa:
L BHJIAM. |
7 KYMEHTOM JjIs1 TIepeBO3KH HaBaJIOYHOTO IPy3a B COOTBETCTBHH -C
- Tpasunamu CCCP. Us Bcex Bugos TII3, mpenycmorpennnix IMpa-
BHJIaMH, ocobywo rpymmy cocraBisiior TII3, paspa6oraunnie nas
TPY30B TEXHOJIOTHYeCKOf MOArpynnel 2. DTH MJIaHH 3arPy3KH NMpak-
THYECKH JIOJIKHHI -COCTaBNATL ofHo 1enoe ¢ KTP. Ins rpysoB 3toit
TeXHOJIOTHYECKOH NOATPYNNE TJIaHH HE MOrYT GHTb COCTABJEHH
. 6es KTP. Ha TII3 Bcerna moaXHO GHITH yKa3aHO, cCOGJIOfAETCS

Wiy Her HenmoTomisieMocts. Jlo Bmnmycka KTP st TII3 me moryT
6uits moxroroBieHH. llenecoo6pasma coBMecTHAas W OXHOBPEMEH-

,Has moxroroska TII3 m KTP mas rpyso moarpymmsl 2, NOCKOJMb-
Ky ‘B IIpoLlecCe pa3MellleHHs IPy3a MOTYT BO3HHKHYTb CXEMHl 3a-
/TPY3KH, KOTOpble He NpeAyCMaTpHBAIOTCA TNpPH 06o6meHHHX (6e3
- IPUBASKH K KOHKPETHHIM THIAaM CYAOB) - pacyeTax HecMellaeMoc-
TH. B 3TomM caygae paspaGoTkm oTnmuaroTcs HauGosbmed rH6KO-
. CTBIO H 3KOHOMHYHOCTbIO. OnHaKo AJIf 3TOr0 HEOGXOAHMO, YTOGH
. KOHCTDYKTOPCKHe DaspabOTKH BeJH OJHOBPEMEHHO C PAaCUeTHO-
{ HCCTIeIOBATENLCKHMH, 4YTO He NpPEAYCMOTPEHO CYILIeCTBYOmeH
. CTPYKTYpO#i HAyYHHIX M KOHCTPYKTOPCKHX opranmsanuii MMO.
TurmoBo# nuaH 3arpysku HJs CMEIIAONHXCS T'PY30B MOATPYMH
0 u 1 moxer GbIT, NMOATOTOBJIEH AJSI KaXKAOr0 THOA CYyAHA BHE
.-3aBucumoctn ot KTP, ncxoms w3 ynennHo#i morpysouHofi Ky6ary-
/ pHL_(mnoTHOCTH) rpysa. Il KOHKDPETHOTo rpy3a ¢ yCTAHOBJEHHOH
B KTP ynemsno#i morpysounoi#t ky6atypoit TII3 moxer GHTh moO-
no6paH W3 4YHCNIA 3apaHee MOATOTOBJEHHHX. I103TOMY menecoo6-
Pa3HO oCHAlleHHe BCEX CYXOTrpy3HHIX cynoB Gykmeramu TII3, coc-
TaBJEHHBIMH ¢ yueToM TpeboBaHust [lpunoxkenus B.5 x IIpasunam.
Jil CMy4aeB MEePeBO3KHM pa3XKMKaloOMMXCs rpy3oB moxarpynmst 00
TAaKO¥ pacuer 3apaHee He BHIOJIHMM, TaK Kak AJs KaXJOro rpysa
. Heo6XONIUMO 3HATh IUIOTHOCTH O6pasyiomefics NPH DPa3KUKEHHH
. MyJBNB. OTa XapaKTEePHCTHKA YCTAaHABJIHMBAETCS TOJNHKO TPH COC-
taBienun KTP. Oco6ennoctoio pacueros stux TII3 sBasercs He-
06XOIUMOCTh TIPOBEPKH IONEPEYHHIX Mepe6OopoK Ha AaBJEHHe dac-
"THYHO PAa3KHKEHHOTO rpysa. '
Tunosoft mnan 3arpysku Js rpy3oB TeXHOJNOTHUECKON NOATPYI-
Te 3, T. e. INIaHB M HECMEIIAIOMUXCS TPY30B, HE OTIHYAIOTCH
OT. THIIOBHIX CJIy49aeB 3arpyskH, OGBIYHO .COAEPIKAIUXCH B. CYAOBOM
HHGOPMAIHH 06 OCTOHYMBOCTH H IPOYHOCTH.
- B sakmouenne He0GX0AHMO OTMETHTH 0C060 BaxHyio poab TII3
- Opranuganuy Oe30NACHOCTH JIEPEBO3OK. HABANQYHHX  TPYSOB.

ONOJIHHTENbHEIE TPEGOBAHHA K KOHCTPYKIMH TIDY30BHIX TOMEIe-:

mocne  paspaGoTKE

Tunosoit nnan sarpyskm sBJsieTCss BTOPHIM HEOGXOAHMHIM J1O-




‘Hwmenio yepes 5TOT BHA NOKYMEHTOB B KOHEUHOM CueTe pea.nnsy—
K I0TCsi BCE HOPMAaTHBHEIE TPeGOBAHHS, BCe De3YJIbTAaTHl HCCJIENOBA-
HHH CBOHCTB KOHKPETHHIX TPY30B. IIpexkje BCEro 3TAM HOKYMEH-
TOM [MOJb3yeTcsl AAMHHHCTPAlUsl CyAHA M TOpTa INpPH TOrpysKe

cyaua. Ilorpysounsle TpeGoBaHusi 6€30MaCHOCTH MOTYT GBITH CHOP-

MYJIHPOBaHbI B 0GOOIIEHHOM BHE NPUMEHHTEJBHO K CylaM TOI‘O

' WM MHOTO pa3Mepa, IDH TO HJIM HHOJ 3arpysKe W INTHBKE H MO- |
ryr 6HITh oOpMIeHHl B BHJEe KOHKPETHOrO IJIaHA AJS CyAHA AaH-
HOro THIA. B NpakTHKe OTEYeCTBEHHOrO HOPMHDOBAHHSI NPHUMEHS-
10T 06a BHIa MIaHOB. B nepBoM ciayuae ajs pa3paBoTku coBeT-

BEHHO IIJIAHOB 3arpy3ku HEOOXOJHUMO INpHBJIEUeHHE KOHCTPYKTOP-
ckux G6ropo. *Mcmo/HuTEeNbHBIN MIan 3arpy3KH MOXKeT OHITh paspa-
6oTaH W CYNOBOH aJAMHHHCTpalued, HamojoGHe IJIaHa 3arPY3KH
3€pHOM, C YYeTOM JONOJHHTEJNbHBIX TPeGOBAHHH K DPasMeUIEHHIO
U ILITHBKe TPy3a, o0ecHeuHBAIOUINX HeCMeNlaéMocTb. B Hacrosllee
BPEMsI 3TOT NYTh peasH3allMH HOPMATHBHHIX TpeboBaHUH He MOJY-
YHJ TPaKTHYECKOro TPHMEHEHHs,, OJHAKO IO Mepe  OCHallleHHus
cynoB 60pToBbiMH DBM MOXKHO 0KHIATh €ro MIHPOKOrO NpHMEeHe-
HUSL B CBSI3H C TOBLIINIEHHEM ONEPATHBHOCTH PELICHHS] 3afauH Ie-

_DEBO3KHM TOro HJH HHOr0 rpysa, He OXuaasa pa3pa60TKn TJIAHOB

3arpy3KH KOHCTPYKTOPCKHMH 610pO.

Huxe, B Tabn. 3.9, npuBenen npumep o6o6meHHb1x TpeGOBaHHH - 4

HECMEIIaeMOCTH.

IMosbaysick ‘TIpaBusaMu Ge30MacCHOCTH MOPCKOH TIEPEBO3KH He- '

3epHOBHIX HaBaJIOYHBIX I'PY30B, CJIELYET HMEThb B BHIY, UTO HX Tpe-
60oBaHHs pacnpoctpaHsiorcs. Ha Bce BepomctBa CCCP, ocymmect-

BJIAIOLME MODCKHE II€PEBO3KH I'DY30B HaBaJIOM. OpraHnsaum{ pa-.

60T, cJOyXKOB, NpHBJeKaeMble K HUM H K KOHTPOJIIO 3a coGJiiojie-

HHEM 6e3QI1acHOCTH, MOTyT ObiTh pasnuyHeiMu. [das MusaMmopdaora
3TH BONPOCH B HaCTOslIIiee BPEMsl PelaloTcsl B CIELHAJbHO MOATO-

TOBJIEHHBIX <<HpaBl/IJIaX pa3pa60TKH corJiacoBaHust H yTBepmne-
HUA HOpMaTHBHbIX lIOKYMeHTOB rno 6e30MacHOCTH U COXpaHHOI/I ne-

Tab6auna 3.9

S HpHHA CyAHa, M
XapaKTepHCTHKA Ha4aJibHOH OCTOMH- Miup YRR,

YHBOCTH CyZHA! M €rO 3arpysKH L
. fpys (mapaMeTpOB 60PTOBOH KauK) Ot 14 { OT 16 | OT 21 " 4
U IITHBKH IPYy3a 10 15 | mo 20 | no 26

Ty » C, HE MeHee 71 8 10

Maprauuneas pyna
Kouuenrpar  ¢JoTaiiuoHHbIHA
(Yuarypckoe MeCTOPOXJIEHHE)

0, rpax, He 6onee - 31 28 | 28

B TpIOMax YacruyHas?®

IlITHBKa rpysa

B TBHHIEKaX IMonnas

f [TepHox GOpPTOBOH KAaUKH ONpPENENACTCH MO KAMHTAHCKOH GhopMyre N

9 = 0,8 B/VR,

/© ammauTyna ﬁoproaoﬁ xaukn — no [1pasumam Peructpa CCCP.
=z b l_u'msxa B Mpelesax npocsera :uoua. s

B

fip,ea.oaxe IpYy30B ' MOPCKHM TpaHCIIOp“l;dM» (P ‘31,10.01'——-84)." Co-
‘baoTa MPOM3BOJAUTCH Ha OCHOBe orpacyeBbix HPJI, pernaMeHTH-

' HOCTb T'py3a NpPH MOPCKO# NEpPeBO3KE,

,H606X0,lII/IMOCTb YTOYHEHHsI TeX HJIM HHBIX MOJIOXKEHHH Ha OCHOBE

"€MBIM DYKOBOACTBOM YYaCTBYIOHLIEro B II€PEeBO3KaxX IIapoXOACTBa H

'HYTbIe B HauyaJie HacTosIMlero Inojapasjesia TeXHHYECKUe YCJIOBHA R

';"\‘)110 NpUHUMATh BO BHHUMAaHHE, YTO conepmamnecx B HeEM MNOJIOXKe-
 HUS OTHOCHUTEJIbHO HOPMHUDOBaHHA XMUMHYECKOH ONMAaCHOCTH HaBa-

* 3aTeJIbHBIX MEXJIYHAapPOAHBIX Tpe6013amm

aun Kojekca ¢MemiaeMocTh HaBa/IOUHOrQ rpysa y¥e HE CTaBHTCA

ryacHo T.. l1.1. aTHX mpaBuJ nepeBO3Ka rpy3oB cynaMn MunMop-:

pyoomux 6e30nacHOCTb 4YesJOBEUECKOH JKH3HH Ha MOpe H COXpaH-
B cucremMe ynoMsHyTHIX Ha- -
UMOHAJbHBIX NpaBusa TakuMu HPJI saBisiioTcst KapThl TEXHOJOTH-
geckoro pexuma (KTP) u Ttunosbie nianwel 3arpysku. Ecam KTP
BBINYCKAIOTCS KaK MOCTOSIHHBIE, TO MX CPOK JeHCTBHS YCTaHABJH-
Baercsa wects Jer. Ecau B mpoiecce H3yuyeHHst rpy3a BBHISICHHJIACh

ONbITa BHEADEHHs HOBOI'O HOPMATHBHOro nokymeHta, 10 KTP BH-
nyckaercss B Buie BpeMmenHoit (BKTP), o6biuHo co cpoxom nefier-
BHsI OJMH HMJH JBa rona. IlepeBo3Kku rpysoB MOryT OBITb OpPraHHU-
30BaHBl M Ha OcHOBe 3KcnepuMeHTasabHeIXx KapT (DKTP). Takue
TIEPEBO3KH IIPOBOASTCS C y4YacTHEM IMpeNCTaBUTe]ed HaydyHO-HCce-
IOBATeJIbCKHX HHCTHTYTOB MO OCOGHIM TporpaMMaM, YTBepxkia-

LIHHMM®a.
YuuthiBasi ckazaHHoe, HeOOXOAHMO HMeTb B BHAY, UYTO yl‘IOMﬂ-

BHIIYCKAJHCh 10 Beixona Ilpasuu, T. e. no koHua 1978 r. Ownm co- \
raacHo pacmnopsikenuio no Muamopdaory CM-29/795 or 2.03.81 r. .
6l pu3HaHb paBHOo3HauHbiMH KTP. Takum o6pasom, dopmane- -
HO K Hayaay 1985 r. yKe HCTeK CPOK AeHCTBHSI BCeX TEXHMYECKHX
YCHIOBHH, DErJaMEeHTHPYIOUINX MOPCKYIO —MepeBO3Ky HABaJOYHBHIX -

. Tpy3oB okoso 50 HaMMeHOBaHHH, B TOM YMCJIeé TAKUX Pacnpocrpa-
* HEeHHBHIX,
JIe3HBIX, CBHHIIOBHIX, IMHKOBHIX pyl. Kpome dopmambubix cooBpa-
. 2KeHu#l, Heo6XOAMMO HMeThb B BHAY, YTO GOJBIIMHCTBO 3THX yCTa-
| PeBIIMX JOKYMEHTOB He COJepXKAaT PasjiesioB IO TeXHHKe Gesomnac-
_HOCTH W TIPOM3BOJCTBEHHON CAHHTAPUH, OCHOBBHIBAIOTCS Ha YiKe He
* geficryromux ITpaBusax Perucrpa CCCP n Koxekce MUMO, Bu-
~menmeM po 1979 r.

KakK CepHble KOJIYe€JdaHbl, pa3JHYHbIC KOHHGHTpaTbI x)e-

Yro Kacaercd NOCJeNHEro, TO B Hacrosllee BpeMsi OH BHIIIYIIEH

B BHJE BCIOMOTaTeJbHOrO MaTepHajia Ha PYCCKOM sI3blKe C NMPHaM-
. GyJo#, packphiBalomel cBsi3b B HCHoJb3oBaHuH Kopexca mpu HOp- .
. MHpOBaHHH TepeBO30K Ha ocHoBe ITpasun (PTM 31.0038—78). y

HPH OCYyLIECTBJIEHNH TEPEBO3OK Ha OCHOBE 3TOro Konekca nHa-

sounbiX Tpy3oB cBsizaHel ¢ Komekcom MMMO mno omacHBIM rpysam, :
KOTOPHII UMeeT CTaTyc 0053aTeJbHOTO MeXAyHapoAHOro HOKYMEH-
Ta. B macrosimee Bpems B VMO npoBoauTcs NOATOTOBHTENbHAS
pabora TO NPHIAHHIO OTIAENbHHM pasfenam Konekca GesomacHo¥
NIPAKTHKH TIEPEBOSKH HABAJOYHEIX TPY30B TAaKOrO JKe craryca o6s-

Heo6xonumMo ob6pamaTh BHUMAaHHe Ha TO, YTO B HOBOM usna-

183
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B IIPAMYIO 3aBHCHMOCTb OT BEJHUHMHH YIila €CTECTBEHHOTO OTKOCA
Conepxamuii 5Ty XapakTepHCTHKY Pasj. 3 KacaeTcsi TONbKO npo:
UeAypH paspaBHHBaHHs IpPy3a HWJIH IUTHBKH INIPH INOrpy3Ke. YET

HOBKH BPEMEHHOro OGODYNOBAaHHSI JJsi OrPAaHHYeHHS CMELIeHHSE -
‘yKasmiBaoTcs B I. 2. 1. 3. 5. YuuTHBasg ONHT PaGOTH CleNHadb-
HOM MeXJyHapoJHOH -paGoueli rpynmnbl no paspaGoTKe HOBOTO KPH- .
- Tepus HecMemaeMmoctd s Koaekca MO, Benywieiics B HanpaB
JIeHHH, GJIM3KOM K ONHCAaHHOMY BHIEe B HAacTOsANIEH KHHUTe, MOXKHO
- OXujath B GiuxKaliliee BpeMs TosiBjeHHst B KoJekce Takoro HOP <.
MHPOBAHHH, o ' '
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