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FYKOBOJCTBC TIO PACYUETY IIPOCTOEB
GYII0OB B IICPIY l3-3A HEBIATOMPY-
ATHUX BOJEHOBHX YCIOBH,

PEKOMEHTALG I IPOEXKTHPUBAHVA,

PI 3I.33.06-86

Brogurcs BHEDBHE

Cpox BeemeHusa = gelicrzue

ycranorneH ¢ 0I.04.86

PYKOBOICTBO YCTAHABIMBAET METOIMKY M HODANCK Dacuera EpPGCTO—
€B CYROB B MOPCKMX IOPTax M3-3a JeHCTBHA BETPOBHX BOJH H HESEO-
YACTOTHHX KOJeCAEWE, BHIHBAIUMX SBIECHNWE TATYHA.

PIl pexoMeHmyeTCH LA IPUMEHEHWd IpW NPOEKTHEDOBAHEW OTLaIH-
TEIEHHX COODPYREHE® MODCKEX LIODTOB ¥ TEXHHKO-DHOHOMAYECKOM CO-
OCCTABNEHMY BApHAHTOB KOMIOHOBKA ZX AKBATODHI.

I. OBUIE DIOIOEEHWSI

I.I. Mcxompoi mufopMammefl prg pac<=srta UDOCTOEB CYLOB B MODP—
CHUX IIOPTAX ABMANTCH:

a) pewEMHHE (YHXIMIE B3TEMEHTOB BETDOBHX BOIH HA HOTXOISX. X
IOPTY ¥ HA SKBATODHE ITODTAa;

0) TEIH, SOIOM3MEleHVe W PASMEPH CYLOB, OGCIVEMBAEMHX ¥
IPEIANOB HCPTA;

B) cpejFee KOJMIeCTEO CYZOB, OGCIYEHBAEMHX Y IDZYATOB NOLTA
8a OIOpeNeJeRENH HepHof;

T) cpemice BoeMa 00paGOTHRM CYLOB Y OLIYATA;

L) TEXHWYECKWEe XADAKTEPUCTUKE OTCOIHHX yeTpOdcTB HOmYanos;

€) ¢xema KOMIOHOBRE ¥ DAsSMepH IIODTa.
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1.2, XapaxTepuCTHKN pemiaMa BETDOBHX I0TH, HEOOXOmWmMHE A
pacuETa IpPOCTOEB CYIOB, corvacHo T IIR-09.I13-84, pexoMeHIyeTCsH
ONpeZeNATs B DE3YAbTATE BHIONHEHFS CHeAyomng pacoT:

a) HHEAHePHO-TEOPETHIECKHX NACYETOB;

6) HATVDHHX W3MepeHwii;

B) NaGOpaTOpPHHX WCCIeNoBayil.

/rEeHEePHO-TEUPETAYECKME DaCUeTH CasmpyoTCS HA HODMATHBHEX
IOKYMEHTaX, DerVIaMeHTUNYHIMX HapaveTnH BOMH B 3aBHCHEMOCTZ OT
BOJIHOOOPa3YHIMX $aKTOpPOB. JfkH:e HHXSHEDHO-TEOueTHIECKEX DPacu&ToB
BUIHOBHX X&DAKTEDHCTHR CAeNyeT IPOBEPATH IO Pe3yJIbTATAM HATYPHHX

M3MeleE/y ¥ Sa00DATODHHX MCCVIeTOBARUE,

2. OUPEIENEHVE BEPOSTHOCTH HERIATONPAATHON
BOJHOBO! CUTYALE!, BHRHBAKNEA IPCCTOM
CYNIOB B MOPCHIX IIOPTAX

2.1. BepoaTHOCT® HEGNAIODpUATHON BOJHOBOK CHTyammyu, NpH
KoTopoll HeBO3MOXHO BHHONHEHME DasIMIEHX Onspamyil ¢ CyZIHOM Ha
IOpTOBO# aKBATODHR, CJHEIYET ONDENSIATE KAK NOJMD BPEMEHE DpaccMma-
TpMBAEMCIO NmEpuOZA  *  , CyT., B TeUEHWE KOTODOTO BOJHOBHE yC-
JOBUA HE MOSBOJNAOT NDOBOTETH TAKWX Onepaliit, 3Ta BepOATHOCTH
OHpejesAeTCA B 38BHCEMOCTHM OT IONYCTHMHYX sHadeHuil mapaMeTpoB

FETPOBEX BOXH H HU3KOYACTOTHHX KOJEOaHU I pemmMEHK {y=RmuE aie-
MeHTOB BOJIH HA NMOEXOuaX ¥ Ha aKBATOPUY MODPCKWX NIOPTOB.

2.2. JlomycTivHe 3HAYEHWA NAPAMeTDOB BETDOBHX BOJE ¥ HASKO-
YACTOTHHX KojeGaHui HeoO0XOIUMO YCTAHARIMBATH NIA CHCHAYEUMX EHJIOB
omepanEit ¢ CymHOM Ea LHOpTOBOo# akBaTOopw::

a) mBapTOBHHE OUEpAlim.;

0) cromika QUBEADTOBAHHOI'O CYIHA IDE JELCTBEY HA HETO

BOJIHEHNT ;



B) I'Py30BHS OIeparyi.

2.3. JomycTumue Iyif Ge30HACHOI'O BHIOJHEHUS WMBAPTOBHHX
onepalyil 5yicMEHTH BETDOBHX BOJE - CDEIHKE B CHCTEMe BOJH BHCOTY

'};, ,» M, IDZ CpefiHEM IephoIe T_' s C, — HA aKBATODHH CJeNyeT OIpe-
IeJATh N0 rpafuky puc.l B BaBACEMOCTH OT BOZOMSMemeHus cyzmua D,
THC.T,, Pl 3I.33.03-81I .

2.4, JomycTuMHe A Ge30UHaCECH CTOAHKHE ONBAPTOBAHHHX CVIOB
SHAYEHWS DJEMEHTOB BETPOBHX BOJNH Yy IPHYAIOB HEOGXOIEMO OHmpeNeJITS
o rpafusy [vC.< B RABACHMOCTH OT BOJICESMENMEHUsI CYIHA OpH paccMaT—
puBaemMol ero sarpysKe ¥ IONyCTEMEX zHadeHuii mefopManmmy OTGOHEHX
yorpoiiers A, , M , OHPEHENNEMHX TC OACHODPTHHM XApaKTEDHCTHKAM
9TNX yCTpPOACTB.

B COOTBETCTBHE C ODHMEHTaI@eid Ipryasa OTHCCHTEIBLHO (POHTA Ha-
Jerawmyx BOJH, EalileHEKe 3HAUEHEA BHCOT BOJH CJSIyeT YMHOXATDH HA
xos@fummerT Ky , ompeflienaeMuii IO Tadumme I B 3aBMCHMOCTH OT OT-
HOWEHXA JVIMHH pacueTHoro cymea [,,;; , M, K Cpejmell mmmHe BOXH /T,,
M

Tacmmma I
oo MexTy posTon @ Kosddwrmemr Ky B sammcmMocTs
BOJH W IUaMeTDaibHOZ  :_OT BeJmarHu_ _ Lyis IV
TIOCKOOTID CYIKA ¢, TPAk: 1.0 : 2,0 _: 4,0 : _6,0_:_ 8,0 2 _I0,0
0 I,0 1,0 I,0 I,0 I,0 i,n
30 1,2 I,2 I.3 1,5 1,8 2.0
60 I,3 1,5 1,7 2,0 2,3 2,3
20 1,5 1,8 2,0 2,2 , 2.3
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2.5. lomycruMue g $S30NACHOIO BHIOJHEHMA TDY30BHX ONepa-
Il 3HAYEHMT SJEMEHTOB BETDOBHX BOJNH ¥ IPUWIANOB CACIYET ONpe ElsTh
OpE ZOMOmM rpafukoB puc.3,a,5, B 33DHCEMOCTA OT BOIOHSMENEHUA CYL-
Ha OpE paccMaTpaRaeMof ero 3arpyske K- JONYCTEMHX IODESOHTAIBHIX
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Puc,I. Ipajux DA onpelelieHWA 3HAUYEHN! 3JeMEHTOB BETDOBHX
BOJi, JOUyCTHMEX TPH BHIOJHEHEV IDaPTOBINX ONleparuil
(mna cymom, mREpTyOmUXCH B GaLIacTe, BBOIHTCS KOSHHE~
nzeHT pasHui 0,75)
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A") » M, U BEPTUKANBHHX AS » M, CPEIHEX QMILIETYJZ HEeDPETYJAADHIX KO-
Jebaduii Gonra CyIHa, KOTODHE DEKOMEHNYeTCA NPHHUMATL B COOTSETCT—
BuR C IlpuroxenzeM 2.

2.6. JonveTuMHe I GE30NACHOTO BHTOJHEHWA MBAPTOBHHX Ole—
vammit, a Taxkge Iug 6e300ACHOE CTOSHKY  QIBADTOBAHHHX CyI0B, 3HA-
YEHET CDEJHHX BHCOT BU3RCUACTOTHHX KoseGaHmi /—;c » M, arBaTopmu
mopTa ¢ Imerzilamm Tc y G, OT 3N 1o I50 ¢ cileIyeT NpUHUMATF He
Gosee 0,3 1.

2.7. JouycTuMHe WA G630UACHOI® BHIIOJHSHWA TDPVBOBHX OLEDA—
Iwii SHAYEHWA CPEIHUX BHCOT HUBKOYACTOTHHX KOJIeCaHmit Tvc arBaTo—-
DHN IIOpTa C HepHOIaMu 'T'c or 37 ymo IS0 ¢ caenyeT ODUHIVMATL He
coxee 0,2 M.

2.8.PexmM 5IeMEHTOB HUBKOYACHTOTHHX KoieCaHmE Macc BOLH HA
OIXONAX W H3 axXBATOPHE NODTa HEOOUXOIEMO ONpENEeNATH Ha OCHOBE
DEXUMHHX CBeJieHW:d 06 3JIEMEeHTAX BSTDOBHX BGJH b = T Ha IOf-
X0HAX X NOPTY T O pasMepax m fopMe moproBoil axBaTOpHH.

ToBTONAEMOCTE SJAMEHTOR HW3KOYACTOTHHX RONECaHH#t B DERIDMHON
IjaHe CJefyeT HPEHAMATEL DABHOH MOBTOPSEMOCTH COOTBETCTBYOMTX
5JIEMEHTOB BeTPOBHX BOJH.

2.9. CpemHol BHCOTY /'—bnq , M, ¥ cpempwii mepwomw 'I—',,,q . C,
HI3KOYaCTOTHHX Koxedasgai’ggégg?monax K HOPTY B y3KOHE mpudpexmoit
30H® TUIyGOKOBOJHODO MOLI ClelyeT CapefelaTh mo PJ 31.33.02-5I ¢

§ A

by = 11— (2.1)
T

Twe = 12T , (2.2)

npu pasroHax doree IN0 xM X yCTORIMBHX BeTDaX, IDOLOEATEXL:INCTLH
gonee 10 wacoB €O cropocTam: Goxee IS M/c! The g/ - YCKOpeHuS

CBOGOIHOTO NaleHusd, paBHoe 9,81 m/c<,
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2.10, dmeMenTH HWBKOYACTOTHHX KojeGanuf Ha MOAXOIAX K IIOp-
Ty B mMpOxofl mprlpexdoil 30HE (YRIOHH mHA MeHee 0,00L) mpu riyln-
HE c[, y M, CIeIyeT BHIUCIATH HC (HOPMYTIam:

-2
= h
hwa = ;/fﬁ._—z f(ob/ﬁz);- (2.3)
Tuy = 12T, (2.4)

Toe sHadeEnsa &vupTm f (c&/g?z) crenyeT CUpeleNATh IO Ipajuky

puc.4.
2.II. Cpemmon BHCOTY HMZKCUSCTOTHHX Eoyelanmit (ceim) axsa-
TODMY TMOPTE fic, M, GAGAYET ONPEHETATH IIG dopmyae:

ﬁ(, = RH . ﬁy,q 3 (2.5)

tie Ry - koa(IUIMEHT YOWICHUS HeDeTrYJIPHHX HUBKCIGGTOTHHX
KxoxeGanuii,

2.I2, KoofimmenT yemnemws Ry  GaepyeT yCTaHABJMBATH X3
coortaomermt Ry / Rga » onpefenseMoro ¥3 rpafuka puc.5 B 3aBHCHMOCTH
OT pe3oHaHCHOro XoodfmimenTa ycunexna Kp X OTHONEHHI DESOHSHC-
HOTO Tepiofia AKBATODHEW TIOpTa R , ¢, K HeDHOLY 77,4 .

2.I3, CpeyHri nepycr HUA3KOYACTOTHHER KojeJaHWit axBaTODWHM
mopTa i cJenyeT IPHHUMATD DABHHM DESOHAHCHOMY TEDHOLY [g
¥ OmpeXendaTh Ho fopmyue:

= _ 2%
e = = 2.6
I R Kg/é?;,—' J ( )

roe Kp - De30HAICHOS BOJHOBOE WHCTO, wt,

2.14. Pe3soHaECHOE BOJHOBOE YHCHO KR ¥ DE3OHAHCHHE KO~
offmmenr yowremuma Rg 1A NOPTOBHX AKCATOpHE, OYepTaHHA KO-
TODHX CJE3KE K CDAMOYT'OXBHEM, CHENyeT IDHEMMATH NIf 3aJAHHHX

TeOMeTPHYICCKEX IADaMeTPOB oT'paRieHRCH axBaTOpmM HCpTa 4 / /z "
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Zz / [3 B COOTBETCTBUE CO CXeMoi @ rpafuxoMm puc.S8, The /1 -

IMprHa BXOmaA B mOpT, M; {a, 53- pasilepH aKBaTODHE IOpTa B ILidHe,M.

3. PACUET IIPOCTOEB ¥ BEPOATHOCTY ABAPUH CYIOB
B MOPCHUX IIOPTAX U3-RA HERJATOQIPVATHHX
BOJHOBHY JCIOBII

3.1. PacuéT NpOCTOEB CYHOB B HOPTY H3-3a
BETPOBHX BOJH ¥ HE3KOIACTOTHHX
xoXeCanui
3.I.I. IpocToX CyL0B, BH3BAHHKE HECNArONPUATHHMA BOJHOBHME
VONOBUAME, BOSHUKANT ¥ IDMIANOB IOpH IPeKpamleHuy T'Py30BHX omeparmi
7 Ha pefine - TP HEBOBMOXHOCTM mMBApPTOBKE CYIEA K mpmdany. OCmee
ROJITIeCTBO IIPOCTOEB CYZOB CIELyeT ONPeIeJATh KAk CYMMY IPOCTOEB
Ha pefile ¥ y UpudaioB.
3.1.2. IpocToit CyzoB y OIHONG NpWYANa WIE ¥ PPYINH pABHOLEH—
HEX 70 Ty ¥ BaCUIeHHOCTE OpAIANIOB = fl; , CYHOCYT., CIeAyet Oh-
pemesaTs oo PpJ 31.33.03-8I ¢

Mo = o P, (te) £ K (3.1)
roe P, ({-g?} - BEDOATHOCTH HEOIaroupaaTHOZ BOJHOBOX CHTYaId¥, IpH
KOTOpOo# HEDO3MOXHO BHIOGJHATEH TPY30BHE ONEDAIH;
30r.~ KOSOIMIWEHT BaHATOCTH HpEIANA;
K o1~ ECHOXB3yEMHE B HODMAX TSXHOJOIHISCKOT'O NPOSKTHDO-
Bamys Koo(frmenT MCHONL3OBAHEA COIEETAa PaJdOuero BpeMeRWm Ipwdana
10 BOJHOBHM YCJAOBHAM }
K - rommaecrso Bsamosavermemux IpEIAIoB;
1 - DDOROKNTENIHOCT: pPACCMATDWBAEMOrO NEDHONA, CVT.
3.T7.3. Koofi.mmenr samarocTz raxmoro zz K BsamMosanenie—

MHX OIpAYIOB CASIyeT OODESZEeNATH o JonMyme:

N o bed.
- K (3.2)

Kyan. =
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rme N - wmeno cynos, obcmysmmeaemsx v K B3amMosaMeHSeMHX Dph-—
YaoB 32, MepNOR LIMTENHHOCTED t 3

Eoé’ - ‘CpelHee BpeMd 06padoTK® CYHOB ¥y Ipmyana, CyT., OIDE—
JeJIFeTCsT B SOOTBATCTEEE C DEROMEHIANEAME HODM TEXHOIOTZIeCKOI'C
TIPOEKTAPORAHNA MODCKHX HOPTOB,

3.1.4. TpocTof cvioB FHa vefize @s-3a HeGNATOT:pPAATHHX BOJHOBHX

yexopmit -ﬂP , CYOOCYT., CJENYET ONpe <JATh Ho dopmyre:
Mp = Po(t8) W £4 +Poltd)-npt + (n,,-n)-i(f— Po¥)), (3.

tre Py (M ) - REDOATHOCTH HEGIATONPEATHOR ROJHOBOHA cuTyamm: (H dc ))
IDE KOTONGCH HEBOBMOXHC BHIOMHATH MBADTOBHHE OMEDAINY;

Ly - cpemss mpomommmrenzmocts M §c Ea peiime, cyT., B
QNydae OTCYTCTBUA TAHEHX O IpOIOEATENFHOCTE H{(  Iomyckaercs
oprmats £/ = 0,5 CyT.;

np - CDCTHE? WHCJIO CVIOB HA peiifle ¢ yIeToM BIMANAL hg c,

Buavenze iUp IDE YCIOBEM Kzan + PP[M ] £0,95
oupenensercs 1o dopMyse:

/ K3on. - P,-:(H)-/V’aé_! "'ﬂ, /_ p},(l(!) _} (3.4)
4’"'“,:(%’/‘ L /- ksarf) Kyer -t ‘ -/*Kyu) A

nr=

TZe M - cpelEee THCJAO CYIOB Ha pefiné B OYepe K H3-34 HeADaBHOMED-
HOI'O IOOXOIa CYIOB;

h'/ - cpemHee YMCIO CYLOB, OXUIANIEX OCBOCORIEHEA IpUIaTa B
IIepROIH OTCYTCTBIA H K C @ odYeperu CyLcB mociue H f ¢ .

Smavensa W oz h'
B 33BHCHMOCTH OT KONIYECTRA B3amMosaMerdeMsx mpmuamoB K .

clIelyST ONpelessiTh o Tadmme 2



- 16 =

Tadsmma 2
LS O N D iTTTTC
BN S A R §
C(a,l ‘f'a/3 ‘fa/"' (,a/
w o 3
{-ov 4-g? 8+ba-gas | 96+480 +ba"-2a-a
Yo’ far’ P Lo
7
3
" - ay i-af” 3 +6as—-at-at| 96 +4fas+ba’-2a,-G;

B radmne 2 0603HATEHO: a = K- Kian )} Q= C{'/KHGT s
f - zos@IUNeHT, yIMTHBANIEH BJUAHWE 3aKOHA DACHDPENCNCHUT IyH-—
TEJIEHOCTH OGCHYXMBAHUA CYJHA y Opudaia.

B cooTBeTcTBEM ¢ HOpMamP TEeXHONOTMIECKOTO IPOSKTHDOBAHWA
MOpPCHNiZ IOPTOB INA BCEX CYZIOB, KpoMe OalkepoB, ¢ = 0,55. Iaa
Ganzepos ¢ = 0,625, JomyckaeTos DY HANEMA COOTBETCTBYHIIETO
CAOCHOBAHYSA YTOUHATDL 3HAUGHWE ’~F B mpegevax ot 0,5 7o I,O.

3.2, OnperejieHne BEPOSTHOCTE aBaphii CYLoB
B MOPCKYX IODTax M3-3a HeGJATONpUATHHX

BOJHOBHX YCJIOBHiA
CyHoB
3.2.1. BepogrnocTs P({:) BOBHUKHOBEHWA SDAapur B Te4eHWe

BpeMeHR i , CYT. PpaGOTH MOPCKOTO IOpTa ¥3-3a HEeGJAATONpHdTHHX
BOJHOBHX YCJIOBHE IGIIyCRaeTCA ONpeNesaTh IO {HopMyJe:

PL) = {1 - ep(- Qg) , (3.5)
TIe cp - BEPOATHGCTH TOI'0, YTO B HOPTY LpPOMBCHNET aBapwi B eIy-
HIIy BPEMEHH 3-3a HECJArONDUATHHX BOJHOBHX YJCNOBEH, IONyCKaeTca
IJi1 KpYIHOI'O mOpTa NpWHEUMATEH ? = 0,000 amapmii/cyT.
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[IPIWIOEEME T
CIIPaBOYHOE

0C6o03HaAaYeHE I

L - TpomomEMTeNEHOCTH DACCMATPUBAEMOTO HEPHONA BDEMEHH, CYT.;

}-1: - CpemHdd BHCOT& BETPOBHX BOJIH, M;

7—' - cperHZf TepHof, BETPOBHX BOJH, C;

A= CpeIEga JyHA BeTDOBHX BOJH, M;

<)) - BOIOW3MENeEre CYAHA, THC.T;

A, - momycTuMoe 3HaUeHue IedopMarmu OTGOMHHX yCTpPOACTB, M;

Y - yroa Mexxy TpOHTOM BOJH W IUAMETDANEBHOR ILICCKOCTER ..OMRAPTO-
BaHHOT'O CyIHa, T'Dan;

Ky - GespasmenHuit KoS{IWIMEHT, YINTHBAWIN BJVIIHAE OPHEHTAIA
OprdaJia OTHOCHTEABHO PpOHTA Haleramwm~”X BOKH HA BEIAIMHY
LONYCTUMHX TJA Ge30HmacHOH CTOSIKM omBADTOBAHHHX CYIOB
RHQUEHVH BHCOT BETPCBHX BOJH;

L1~ mmma pacdeTsoro cymEa, M;

Ag ~ IONYCTHNMAS CDEHAR AMIUIMTYNA HEeDErYJLEDHHX -TOPUB0HTATBANY Kom
JeOadii Gopra CyIHA IDH BHIOJHEHNW TPY30BHX omepamui#, ki
A 5 ~ IomycTmMas CpeFHAS aMIUIATYNA HEPEeTYJADHHX BEeDTHKANBHEY KOJew
Ganm# Copra CyIHa NPH BHIOJHEHUHM TpY30BHX ONEDAIdA, M;
he - CpeIRAd BHCOTA HURKOYACTOTHHY. KoNeGammit akBaTOpHEM IODTa,M;
Te - cpepmuii mepuoj HEBKOIACTOTHHX KoseGamuit aKBaTODWHE HOpTAa, C;
E“q- CpeHAd bHCOT2 HU3KOYACTOTHHX KOJeCaHmii BOZH HA LOIXOLAX K
oopTy, M;
Thy - CpemHuE TEpHON HWSKOUACTOTHHX KomeGamuii BOTH HA HOIXOIAX Xk
HODPTY,C;
§ - yeroremue CBOGOZHONO NAISHAT, u/c2,
d - rayomma wopa, M;
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rop{ivmuerT yCWiIeHEA HEDEIYATDHHX HUSKOYACTOTHHX RoOJeCanwmit
Ha QRBATODPWE IIOPTA;

PeBOHAHCHHE ROIMQMIMERT YCHJIEHWS Pery/irpHHX ROJH HA aKRaTO-
p¥E OpTAa;

PE3CHAHCHHEA NepHOf KoJeGaHuit HOpTOBOX aKBaTOpUR, C;
DPE30HAHCHOE BOJHOBOE 9WCTO HODTOBO# akBaTODHH, M_I;

IUpyHA BXOIA B IIODT, M;

COOTBETCTBEHHO NHPEHA W IVIMHA IODPTa, M;

npocToff CVIOB ¥y IpWYANOB IOPTA, CYHOCYT. ;

HAGASTONPHATHAY BOJHOBAA CHUTVAINA ;

BELOATHOSTE Héc , mpm xOTODOR HEBOBMCZHEO BHIOIHATH T'DYROBHE
onepanuy;

KO2OPANUEHT 3aHATOCTY HpUYara;

koodIrIMeHT HCIOIBLBOBAHKST CoageTa pacovuero BpPEMeHY IpEJYasa
I:0 BOJHOBHM YCJOBYAMj

KOJIMIEeCTBC B3aZMOBAMEHAEMHX IPUIANOB;

ameno cymoB, odcaymBaeMmX Ha K B3amMOSaMeHSeMHX IpHYANAX
8a NepHon LIHTSABHOCTHO £

cperHee BpeMd OCpACOTKE CYAH& ¥ OpUYals, CyT.;

mpocToil CYmOB Ha pefine, CYIOCYT.:

BEPOATHOCTH Hélc , OPE KOTODOZ HABOBMOXHO BHIONHATH WBAD—
TOBHHE OmEDALVH ;

CpefHIA MPONOJRVTEIBHOCTD Hl C Ha pefize, CyT.;

cpejlHee WHCIO CYIOB Ho peilfe ¢ V4OTOM RIIAAHWEL Héc ;

cpejHee IHCIO CYHOB, OEMIAWNIMX OCBOGCENEHHS IpUdaja B IEpHO-
IH QTCYTCTBUA Hg (C u ovepelm CymoB mocie néc :

CpefiHee THCJO CYIOB HA pefifle B OUepel uU3-3a HEDABHOMEDHOT'O
HOJXOJA CYZLOB;
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@, (L4 - TapaMeTpH, UUCHEHHO DABHHE CDEHeMy KONMYECTBY CYIOB, HAXO—

<

e E

IAIEXCA ION 00pacoTHo# Ha K Bsamvosamensemsx OpAYanax go-
OTBETCTBEHHO 6e3 yieTa U C YJeTOM BJDLIHMA Héc ;
ros{frIzenT, ompenemomui BIIAHTE DACIDPENSNCHNT IVIMTEIEHOC—
T OOCHYXMBaHWA CYIHA y NPUYaIa HA BEMIUHH U H n' :
BEPOATHOCTE GesaBapuiirofl padoTH HOPTE B TeUEHHE BpEMEHM t :
BEPOATHOCTS COCHTNA, IpX KOTOPOM B HODYY Hpou3ofiieT aBapwt
B eIVHWY BpeMeHH, asapuil/cyT;

00eCIEeTSHHOCTD JIEMEHTOB BOJH B pexmMe, %.
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[TPUIOKEHE 2
DeKOMEeHyeMoe

JonycTuvHe IiE HCDMEALHHX TEXHOIOPMIECKUX
yonoBuA BHIIOJHEHUA I'DY30BHX padoT aMLIATYIH
KomeGaHuil cyrHa

B ciygae oTCYTCTBHEA OGOCHOBAHHHX CHEIWANBHHMU DAcYeTaMy miu
TEXHIYECKUME JAHYHMA IIO [ePErPys0YHHM MalHam B ycTpoiicTBaM Tpe-
GOBaHMi X OrDaHMYeHV IeDEMEmeHu# OmBapTusCHHOrO CYIHA npgﬁpo—
W3BOJICTBE I'DY3OBHX DPAGOT, DEKOMEHIYETCA LIPMHUMATE CAEIYKIMEe 3Ha-
YeHEA JONYCTEMHX aMIUMTYX KoJeCaHWil CyZHA B HOMEPEeUHO-TOPUBOHTAID-
HOM A"z M BeDTUMANEHOM Ag HalpaBsJIeHAAX !

a) Afrz 40,12 - pm KOHTEHHEPOBO30B AYEUCTOrO THIA;

6) AQ £0,0un Af (0,10 m - muA xoHTeliEeDPC3030B
KOMOUHUDOBAHHOI'0 TUIA, JECOBO3CB I CYXOIDYZHEX CYIOB OCHEr'0 Ha-—
CHEMOHIA mpZ padoTe ¢ IUDIHHOMEDHHM WM KDYNHOTAGADMTHHM NaJyGHEM
TDy30M, METAJLIOM K JECOM B CE#ZKAX I IaKeTax;

B) A 3 { 0,10 M ~ Ipx omepaIEAX C TAXCIOBECAMH;

T) A_; { 0,5 M - mpmE o6padoTke cymoes "po-po";

I Ay £05um As  {0,3M - Wia CyXOrpYSHHX CYIOB
ofmero HasHAYEHMA ODH ONepaliAX ¢ (EHSPANEHHM (HapHO-MTYYHHM)
TDPY3CM IIDE yYaCTU¥ MAJIOL Mexaimsaurmy ¥ padoTe JmIeH B TpoMe;

e) A2 - £0,5M - T0 %6, BO BPEMT TOT'DY3XZ MCMKOBHX T'DY30B
B TPOMH Ce3 yJacTui ~muel;

R) IpE 0GpadoTKe TAHKEPOB aMWMTYIH NepeMelleHu# He OrpandId-
BawTCH, ONpENSJNCHWS NONYCTHMHX 3HATIEHMH 5ieMEHTOB BeTDOBHX BOJH
A7 CTOAHKE CYIHE JPONBBOIMTCA TONBKO C yYETOM CIJIOBOTO B3aMMO-
IeHCTBEA TaHKEpa C IPEYATIOM.
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[PWIOKEHYE 3
CIpaBOIHOE

TlomMepH pacgera

I. OmpezenerWe HDPOCTOEB CYIOB M3-3a
IeficTBEA BETDPOBHX BOJH

TpeCyerua pacCUdTaTdh TUCIO IPOCTOEB CYJOB ¥ IPEUANIOB I ~3
MOPCKOI'¢ LOpT& X Ha peiifie mopra, CXeMa KOTOPOTO m300paxeHa HA
puc.7 u3-3a 7eficTBEI BETPOBHX BOJH.

Permvune QyBEKINN SI6MEHTOB BETDPOBHX BOJH y IpHYANOB IOPTa
OpY DASMIHHX HANDPAaBISHISX NTOPMOBOTO BeTpa NPWBENEHH HE pAS. 8.
Hexompue pammue LIA vacieTa IOMYCTAMHX O VCJIOBEAM 3KCTAyATATHH
napaMeTpoB BOMIH B IODTY IPeNCTABJIEHH B Tadmmie 3.

Tadmma 3
Eo;ep?a—:-’_"n?m; ~ ":Bogomame- : fogycm.aoe—:i[onycmm;e—aammwvm
opyga- @ CyIoB {merme <0 ,: BH4WEEWe  :kojedanuii 6opTa CVIHS
JI0B : {THC. T : IeQopuaTiH : :
: : : orGoeBl., MiAy ,u i As m

I. Kourelineposos 62 0,20 0,20 0,10

[R-2500
2,3 Koureiinenoros -

CK-T2n0 37 0,20 0,20 0,70

CBeleHU O KOMMIE:TBE CYIOB, O0paCaTHBAEeMHX B TeUYeHWE I'OTa
¥V nprYasioB, CNEIHEM BNeMeHE WX OCPaGOTRA ¥ KOSQfIaIMPHTE B3aHATOCTH
IDHBeIEHH B Tadmmie 4.
i : TaGmma 4

T -l
e
[Xe]
[l a
3 R IR
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Puc.7. Cxema mopra.
I-2 - Aomepa IpPMYALOB.
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Prc.8. PexunMAHe QYHKIME BJIEMEATOB BOJH Y HpEdajoB 1-2 (a,0) =
npzsasa 3 (a,B) IpU DaBJUYHHX HAUPABJIEHAAX MTOPMOBOI'O

BEeTpae
A - mpu C3 Betrpe,
JG —~ Ip# 3all BETpE,
(“ - npH 03 BeTpe.
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Pemenze.

OupenesM EHAYAIE BEPOATHGCTH HeOIATONDHATHOR BOJIHOBOE cuTya-—
UM, IOpE KOTODPO# ¥y HpUYasoB HOPTA HEBO3MOXHO BHIIOJHATEH I'DY30BHE
oTepanyy,

Ilo peRVMEHM (YHKITETM BJEMEETOB BOJH (pEc.8) ycTanmaBimBaeM
CBASH MPRIY CheJHe# BHCOTOR f;i U CcooTBeTCTByWMIHER 3TOH BHCOTE
CDeIHMM NEPHOKOM |;  ReTPOBOT'O BOJHEHUA I JNGCTO U3 DAcCMaT—
DHBAEMOTO JHAN3OHA BHAUEHTH obecweusrHrocim F, v mpusana I
nou C3 Berpe. Jyig 3TOro, QEXCIPYA KAROe—HGO BHAYEHWE OCECIEUSH=-
rocTd Ff , HAXONVM C NOMONBM KPHBHX o Ha puc.8a u 86 CoOT=
BETCBYXIME BHAUYEHUA DJIEMEHTOB BOJH T{ i he . PaccmaTprrad npy-
THe BHaYCHMA OCeCiledeHHoCTH Fj , yOTAHABHIBAEM CBASH MEXIY ki
B /i I BCETO [MANGBOHA 3HAUeHmE . F; . AajorudnHe onepanyun
BHUIONHAEM I BoJHeHWA npm C3, 3anm u 103 Hampasger#sx BeTpa (puc.8,

aere d £ I } ¥y npweanos I-3.

Ha puc.9 ODYyHRTEDPOM HAaHECEHH KDUBHE, OLDENeJIINNZE SJEMEeHTH
BOJH IO JAHHHM O DeXuMe BOJHeHWA B pdiioHax npmiayoB I-3 npu pas-
JITYHHX HAOpasiIeHKIX Berpa. Ha TOM ®e DUCYHKE CIVIOMHHMY JITHHAMY
HAHECEHH KDUBHE, ONperesfANmUe [0 DEeKOMEHTAIMAM HaCTOALero P, Lo=-
INyCTVMHE IapaMeTPH BOJH HpY MBAPTCBHE, CTOSHKE ¥ BHIOJHEHUH I'DY-
SOBHX Omepaliil CyZHOB ¥ HpWYAJOB IOpTa.

C nomomeb TpafuxoB HA pEC,.S8-O OIpenesMM BEPOATHOCTS Esdjaro-
NpMATHHX BOJIEOBHX cuTvarmit, npyﬁcoz'onmc HEBOBMOXHH NBAPTOBKA, CTO-
AHKS CYIOB, & TAK®e BHIIOJHEHUE I'PY30BHX OrMepalfit y IpudasoB mopra.

Tar, Ha pmc.9a TOYKN HEepeCeIsHNA KPUBHX [ , JZ , f’ ¢ XpuBof
4 ompenesinT HAUMEHLIMEe B3HAUEHJA BJIEMEHTOB BOJH PA3UMYHHX HaNpaB-—
Jepuit y mpudasa I, Opd KOTODHX HEBOSMOXHO BRIOMHATH T'DY30BHE ONEpa-

T _
Tt =4,6¢, ki =0,I9 M opz 0 BeTpe;
T2 =3,5¢, hz =0,30 u np 3, BeTpe;



Puc.9, JonycTuMHe IO yCIOBHAM JKCIUIyATAnME RHAYEHNA SJEMEHTOB RBOJH (crmomsHe JuMHEM) ¥ BHAUEHMA

9JIEMEHTOB BOJH TIO TAHHHM O pexume (IyHKTHD) .
¢ - npyyat I, 6 - npudax 2, B - npumyarl 3;

%) e D] 45 NBRE
\ L2 —/:\2 AN
NS o\ \\% ™
FANN \\ \
\JL" //\7\& o+ /‘\/ ad AN
/ y 3 \\. a9y / /\< 3 /\\ 05 5 - - N
I Xr Y NG T N7 S —
/ SN 22} r’\ < ZIRA S \\\f}/
L0 | 1 o [
23 4 6§ 6 7 8 Te 2 3 4 6 6 7 8 7c

23 4 5 6 7 & TJe

I - mpu umapToBKe; 2 - Ipu CToAHKe; 3, 4 - HpH BHIOTHEHMM DIPY30BHX olepariuil;
o - mpu C3 Berpe; (2 - Tpu 3anl BeTpe; )/v_. npu 103 BeTpe.
\
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T =3Ic¢, k3 =0,38u opz C3 perpe.
OGeCHeYeHHATH B DEEVMHOM ILIaHE TAKUX 2JIEMEHTOB BOJH, COLVISC—
Ho xpmem o , B, y¥ Hapuc.8 (a,8), pasma:
F+ = 2,3% npx 03 Berpe;
E = 0,2% mpz 3,peTpe;
F; = 0,I5% npz C3 BeTpe.

Torpa BepOATHOCTH BOSHEKHOBEHWI HeGasroupuaTHOR BOsHOBOZ cr-
TyamH oT BeTpoB K3, 3 m CR mampaBieHNi, Ipm KOTODOZ HEBOSMOKHO
IPOU3BOLCTBO I'DY30BHX omepaiuil y npwdana I, ompeneideTcd BHpARe-

HUEeM
P{ +FJ, +F)

Pltt) = —5; 0,027,

B Tadivine 5 CpEBelewH BHUNCJICHHHE QHANOIMIHO 3HAMEHES BEpPOAT—
HOCTHE BO3HMKHOBEHHA Hf ¢ ¥ opudanos I-3, Ipr KOTOPHX EEBOSMORHH
mBapTOBKA, CTOAHKA ¥ BHIOMHCHEE I'DY30BHX Omeparmii.

Tatmma 5
Bun omepamms  :_____ Homepa mpudamos
Ban : 1 : D_L? : 3
mBaproska 0,002 0,003 0,000I4
CTOSHKA 0,00014 0,0025 0, 0000001
BHIIOJHEEWEe IPYy30BHX omeparmit 0,027 0,037 0,009

flpocrofitoe BpeMd ¥ LPWYALIOB B TeUeHNWe TORA M3-3a JelicTHa
BETPOBHX BOJH B CYJCCYTKAX ompelesmM mo gopwyae (3.I) (mpumuma-
eM JJIA JAHHOT'O MOPTa B COOTBETCTBEA C NOpMaME TEXHONOIHIECHOT'O
TDOERTHNOBAHVA Kyer = 0,95), HCHONB3YS PEBYIBTATH PAcIcToB BeIM-
smu Py (il) (radz.$).

Ing mpuuana I mosvamM:

M, = 0,26 . 0,027 . 365 _ 5 n CYLOCYT.-

0,95
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g npwgana 2:

M 8,5? . 0,037 . 3”5 = 2,8 cynoCYT.

Fna mpwgana 3:

N, = _-'.-g gg . 00,7009 . 365 = 0,7 CVEOCYT.

OCmee BpeMa IDOCTOEB CVIOB HM3-32 BETPOBOIO BOJHEHAA ¥ IDEYa-
JoB I-3 paBHO 6,2 CyZOCyTKaM B I'OI.

TipocTedoe BpeMi CyIOR Ra pefifle cupernesmm mo opmyaam (3.3-
3.4), menonpsy® jaEEHe Tadmm 4,5.

B pesyasTaTe moNyLM, 9TO WpoctroiiHoe Bpema HA peilme mopTa
Ena npvdana I naBro:
M = 2,5 cymocyr/rox;

g npmdana 2:
lMp = I,3 cymocvr/rTon;

g nopvana 3
Mp = 1,35 cymocyr/ror.

Odmes Bpemd NDOCTOeB CYyIOB Ha pefire mma npuwuanoB I-3 pasHO
5,75 cymocvr.

Unesio DpocTOEB CYLOB y IDUYANOR INOPTA M Ha Delime »TuX mpuya-
JIO3 ¥3-38 TeidCTBEA BETDOBHEX BOJH [BBHO:

MN=M,+N, =6,2+5,I5=1I,35 cynocyr/rox.

2. OmperejeHue IPOCTOER CYIOB E3-3a JeficTemg
HUBKOYACTOTHHX KOJeCaumil, BHIWBAWIX ABJIC-
HZe TATYHA

TpeGyeTca onpellesMTh KONMIACTBO IPOCTOSB CYNOB H3-3a IeficTBuA
HE3KOIACTOTHYY KoNelanuil BOMH ¥y JeCATH DABHONEHHHX IDPUYAJIOB IODTA,
CxXema KOTOporo msodpazeHa Ha puc.I(. IIopr pacHoNoXeH B Y3KOj Hpu—
OperHO# 30HE TVIyGOKOTO Mopd. IVIyGMHA QRBATODPXM LOPTA DaBHA INM.
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Ha momxozax X mopToOBO# AKBATODHE DABBUBAKTCS HUBKOYACTOTHHE KOJE—
Camud ( §,2.5 PN ), AKBATOPYN HOPTE ANpCKCMMUDYeM B BHTE IDAMO-—
JTONBHUEA C pasmepami: {1= 300 u, ;= 2800 M, {3= 400 M. {pmc.6).
Hoo@dumpenT 3aHATOCTH, KOTOpHE BHMMCHseTcs mo gopuyre (3.2), mia
IAHHOT'O IpuMepa mojaraeM I BCeX HpwdajyloB mopra pasHmEM 0,25,
CBeieHUA O peryMe BETPOBHX BOMH BOJHOONACHOTO HAIDABICHAS H& HOM—
Xojax K ICnTy HpEBeleHH Ra puc,IT.

Pemerve.

OnpernesM BHAYAJE DPERUIM HESKOYACTOTHHX KoJdeGaHmil, BHDHRAG-
OUX SBJICHUE TATYHE.

Peximi J73KOYACTOTHHX KojedaHmit Ha NOIXOFAX K IODTY ONpeIesHM
B COOTBETCTBWE C §,2,8 ¥ p,2,9 Hacrommerc PNl mo qopmymam (2.I-
2.2).

Pesynpraty BHUMCHEBU#E peruMa HE3KOYACTOTHHX KoleCanmit npmee—
IeHH Ha puc.I2.

PexuM ATEMEHTOB HUSKOTACTOTHHX KoNeCamuii B mopry (ceiim),
oupeneyuM B COOTBETCTBEE C my,2.II — 2,I4 C Homombb Gopmyxa (2.5-
2,6) ¥ rpagumxoB Ha puc.5-8. PesyaBTATH PRCUETOB DEREMHHX OYHEMMHE
IpenCTaBJIEHH Ha puc.T2. W3 DUCYHKA BHIHO, UTO C 00SCIEYECHHOCTEW
B pexmMme F , DaBHo#t I,6%, MOTYT HaCIBLAATHCA HASKOIACTOTHHE KOJE-
CaHnA aKBATODAM IICDTA, SHAYCHYA BIAEMEHTOB KOTODHX HEJONYCTUMH
IiA BHIIOJHEHWA TPY30BHX omeparmit ( };c> 20 oM u j. = 78 ¢). Hooro-
My BEDPOSTHOCTBH MTODMOBOE CATyamum, Tp¥ KOTOPO# ¥ IpAYAIOB LODTA
HEBOSMOXHO BHIOJHATH I'PY30BHE ONEDaIwi, paBHA:

Plts) = = 0.0m6.

KommraecTBoO IPOCTOEB CYLOB ¥ JECATH DB3aMMO3aMEHAEMHX IIpAYaIOB

IopTa H3-34 NIeHCTBUA HM3KOYACTOTHHX xouedaHuil ompemesmy IO Hopmy-—
xe (3.1):

. = ke p (fl)-f'K=’Q‘72‘5? . 0,0I6 . 365 . I0 = IS CymoCyT/roK .
n Kuer MV 6,2y
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Prc.I2. PexumHHE QyHKIME SJIEMEHTOB HE3KOYACTOTHHX
XoneGaHIil Ha IOIXONaX ¥ HA axBATODHH IOpTa,.
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3. Ompejesnernme BePOATHOCTH aBaphil CYZOB
B MOLDCHOM TIOPTY M3-33 HEGNarolpaiTHHX
BOJHOBHX YCJIOBEH®

HeoOxomuMe paccTUTaTh BEDOSTHOCTE QBAPME B KLFTMHOM MODPCKOM
nopry B Teverze JO xeT ¥ I-ro ropa, B cuaydae, Korua IpuuunoZ aBa-
PUE ABJIANTCS TOJBKO HEGIATONDIATHHE BOJHOBHE YCJIOBHA.

Pemenne.

BepoaTHCCT: aBapuy B MOPCKOM HOPTY B TeYeHHe JECATH JeT
oumpezesmM 1o Popmyse (3.5), I'pHHEMAA 3H&TISHUE OMACHOCTH &BapHH
JaesaM 0,0001:

Pw(é) =1 - ¢fp(-0,000I . IO , 365) = 0,3I.
BeposTHOCTD aBapwy B HODPTY B TEUSHEE OIHOT'O T'ONA DABHA:
Plt) =1 -e¢fp (-0,000I . 365) = 0,04.

BeposTHOCTS: P () Gmska k HyID. 270 zZaer BOSMOEHOCTD
CIUTATH C JOCTATOUHHM OCHOBAHWEM, UTO B TeUEHWs I'ON2 B HODTY Ee
IpOX3CHNeT ABADAA H3-3& HeGIAroNpUATHHX SONHOBHX YCJIOBHIA.
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MTPWIIOREHVE 4
cIpaBogd0e

OEPEYEHD
HODMATHBEO-TEXHIIECKIK JNOKYMEHTOB

CPulT 2.06.04-8?. Harpysku ¥ BORUPHCTBUZ Ba THIPOTEXHUIECKHE
COOpy#eHTA (BOJHOEKE, JRNOBHE ¥ OT CYIOB).

PL 3I.33.02-81. MeTommyecKkWe VKARQHWA OO OIpPeJeNIeHVD BE&TNO-
BHX W BOJHOPHX YCJIOBEZ IDE IPOEKTYDOBAHHY MODPCKUX IODTOB,
PJl 3I.33.M3-87. PyKOBOZCTBOID ONpEleNeH:D BIUAHET BETpa I
BOJH HA YOJNOBEA OGDACOTKY CYIOB IpE IPOSKTHPCBAHAE MODCKUX
IODTOB.

T 112-09,73-34, KowmmiaerCHas cZCTeMa yIpaBIGHUA KauecTBOM
HNDORRTEDOBAKAR,. COCTEB E ONraHm3amua pacoT IO OINSASNICHUD
BOJIHOBHX X&DAkT2[UCTHK JUIA TPOEKTHDCREHAL OOLEKTOB IODTCEC—
T'0 TUMPOTEXHRYCCKNTO CTTCHTSIENT3A.

RHTI] (0778 . HOpMH TeXHOJIOTHYECKOIO LPOEKTHDOBAHUA MODCKUX

MEmMODBTOT 1o,
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