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1. KOPIIYC

YIOK 629.12:539.4

METOOUKA PACYETA NMNPOYHOCTH CYN OB
C IIHPOKO PACKPbLITbBIMH IAJTYBAMHU NNPH KPYYEHHH

B oTeuecTBeHHON u 3apyOexHOR JurepaType onyGJIHKOBaHO MHOTO MoHOrpadmi,
CBSI3aHHBIX C PacYeTOM NPOYHOCTH KOHCTPYKLHH IIPH KPydeHHH.

BoJIBIINACTBO aBTOPOB OCHOBRIBAETCSA IIPH 5TOM Ha TEOPHH CTECHEHHOTO Kpyuye-
HUSl, pa3paboTaHHOK coBeTckKuMu yueHbiMH B. 3. BaacoBeiM u A. A. YMaHCKHM.
OnHako 1% ee HeNOCPeACTBEHHOr0 HCHOJB30BaHHS B CYZOCTPOEHHH HEOGXOLMMO
ObLIO NPOBECTH KOMILJIEKCHbLIE HCCHSNOBAHHS I1I0 ONpeNeeHHI0 CHJAOBBIX H KHHEMAaTH-
UECKHX NapaMeTPOB CTeCHEHHOTO KPYUEHHSI C YueTOM OcoGeHHOCTell KOHCTPYKUHM
CYAOB, OUEHKH JONOJHHTEJBHBIX H3THOHBIX HaOpsIKeHHH B NaNyOHBIX CTPHHIepax,
yuyeTa TepeMeHHOCTH CeKTOPHAaJbHBIX M TIeOMeTPHUYeCKHX XapaKTePUCTHK 10 [JuHE
<yaAHa B T. II.

Takne KOMIUIEKCHBIE HCCJeJOBaHus ObUIM NPOBefeHH H HapAAy ¢ pe3yabTaTaMu
NMPeABIAYILAX paboT NOJIOXKEeHE B OCHOBY HacToslied MeTONWKH pacueTa NIPOYHOCTH
CYAOB ¢ IUMPOKO DACKPBLITHIMH NaaybaMud NpH KPyueHuH, sBjsdmolielics 060o0MaonuM
MaTepHa/JOM, HCIIONL30BaHHE KOTOPOTO INIPH COOTBETCTBYIOUIMX pacuerax IPefAycMOT-
peno IlpaBunamu Peructpa CCCP.

1. OBUIUE NOJIOKEHHA

Meronuka npenHa3Hauaercs IJs1 NIPOBEPOUYHOrO pacuera IPOYHO-
CTH CYJOB C IIHPOKUM pacKpbITHEM nanyb: KOHTeHHepOBO30B, I'a30BO-
308, CYXOTPY3HEIX CYJOB, HepeBO3SIUIHX KOHTeHHepH, U T. I.— MIPH TeX
pasMepax JIIOKOB, KOrJa Takasi mpoBepka persameHTHpyercs [Ipasu-
JaMu KjgaccupHkauum ¥ nocrpoiikn Mopckux cygos Peructpa CCCP.

[IpoBepka NpPOYHOCTH IPeAyCMATPHBAET MNOCJeL0OBATEJbHOE OIpe-
JeJsieHne:;

— MAaKCHMaJbHOTO 3HAueHUs BOJIHOBLIX KDPYTSUIHX MOMEHTOB
U CyMMAapHOTO KPYTSAUIEr0 MOMEHTA;

-— CEeKTOPHAaJBbHBIX U TE€OMETPHYECKHX XapaKTePHCTHK CeueHHH
CyAHa (HAYaJbHBIX CEKTOPHAJBHBIX IIOIIALEH, PACIONOXKEHHS HEHTPA
KPYy4eHHA OT OCHOBHOH JIMHHH, IJIaBHbIX CEKTODHAJbHBIX ILIoLIafleH,
IOJSAPHOTO (HANPAaBJEHHOT0) MOMEHTA MHEPIUH IIONEPEUYHOro CeueHHus,
IJIABHOI'O CEKTOPHAJbLHOTO MOMEHTa HHEPIHH CTeCHEHHOTO KDYyueHHs,
MOMEHTA HMHEPIUH CBOOOAHOro Kpy4eHHs, M3rMOHO-KPYTH/ILHOR Xapak-
TEPUCTHKU CyHA);

— KHHEMATHYECKHUX H CHJOBBIX IapaMETPOB CTECHEHHOro Kpyue-
HUf ¢ YYETOM IIOMEPEUYHBIX IepeMblucK, HPH pacHoIOKeHUH MaIlHHHOTO

4

OTMeHeHO B CBSI3H €
norepei akKTyajJbHOCTH



orgenenusi (MO) B KOpPMOBOH OKOHEYHOCTH CyAHA MWJIH MEXAYy rpy-
30BLIMH TPIOMaMH,

— MECTHBIX Hamnpsi:KeHHH B Ce4eHHAX, TJe OCYLIECTBJAETCA CONpH-
JKCHHE OTKPBLITHIX H 3AKPBITHIX YacTed KOpIyca,

— Hau6OJBIINX HOPMAJBHBIX W KacaTeJbHBIX HampsiKeHHH B ceye-
HUSIX KOpIyca, MepeMblYKax H NajJyOHBIX CBA3AX,

— HCKaxKeHHe AuaroHajei M mepekocoB JIOKOB.

2. ONPENEJEHHUE BEJIMYHH PACHETHBIX KPYTAUWUX MOMEHTOB

PacuerHble 3Hau€HHS] BOJHOBBIX KPYTSILIUX MOMEHTOB B MHAEJIEBOM
ceyenud B Tc-M [H-M] onpenensiiorcst mo BbIpaXkeHHIO

My,=147C,B%%, ( 1,75— 1,5 l%i) . 10~

[Mep=1420.8%0, (175 — 1,5 255)], @.1)

rie B —mupuna cyaHa, M; hp-— pacuerHas Bhicota BosHbl 10~8 obec-
feYeHHOCTH (B M) NPH KypCOBOM yriie 6 = 60° (pnc 2.1}; Cy— K03d-
¢bunueHT, 3aBHCAUINH OT Ko3bdu- .

LIMeHTa TOJHOTH BaTepauHuH Co, 2;

C,=(13,2—43,4C,-+789C%);
Yo x — OTCTOdAHHUE ILI€HTpAa pr‘IEHHSI

By 5% Bepmuransuen
9 useudarouux
Morermol

IO BEPTHKAJIH OT OCHOBHOH JIMHHH, 0 A4
M [cm. dopmyny (4.5)]; D —Bw-
cora 6opTa, M. S |—"

A
B ycnoBuax skcmiayaTauuu cyn- g 82
HAa HE HCKJIOYaeTcs BePOATHOCTD —
b
Puc. 2.1 100 200 Joo 400 oM

NOSIBJEHUS KPYTAILLHX MOMEHTOB, OGYCJOBJEHHBIX HECUMMETDHEH 3a-
rpy3kH cyiHa orTHocuTenbHo HII. 3TH KpyTalnye MOMEHTH CyMMHU-
PYIOTCSl C BOJNHOBBIMH KPYTSIIMMH MOMEHTaMH. Y4eT 3TOr0 TPOH3BO-
AHUTCA yMHOXeHHeM Mgy, BEIYHCJAEHHOrO o dopmyae (2.1), Ha Kosg-
¢unuent k= 1,15.

Pacuernble 3HauyeHHMs aMIVIUTYAhl KPYTAILIEr0 MOMEHTA ,qu KOH-
TeHHEepPHBIX CYJOB onpeaeasiorces no dopmyne MII(’SC = kMyp = 1,15Myp.

3. ONPEAEJMEHHE CHJIOBbIX H KHHEMATHYECKHX NMAPAMETPOB
CTECHEHHOIo KPYYEHHS B NPEANONO)XEHHH HEU3ZMEHHOCTH
OBOBUWEHHbIX XAPAKTEPHCTHK NONEPEYHDbDIX CEYEHHA
MO OJIHHE OTKPbITOH YACTH CYJAHA

HpHBOILI/IMbIe pacueTHble 3aBUCHUMOCTU KHHEMAaTHUECKHUX H CHJIOBBIX
I1apaMeTpoB CTeCHEHHOTO KPyUeHHsS CyAOB IIPEAYCMAaTPHBAIOT PacCMOT-
peHHe OTKPHITON 4acTH KOpHyca B BHAE HEKOTOPOH OaJiKH, KOHLEBHe
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CeYeHUs KOTOPOM MCILITHIBAIOT TY WJIM HHYIO CTEME€Hb CTECHEHHs Je-
IJIaHALIHH B MECTaX HX COeAHMHEHHS ¢ KOPMOBOH M HOCOBOH OKOHEUHO-
CTAMH CyAHa. DTa CTeNeHb CTECHEHHs JemJaHalHH XapaKTepU3yercs
COOTBETCTBYIOINUMU KO3 duIeHTaM¥, 3HAYEHHS KOTOPBIX IHpeanoJa-
raloTcs U3BECTHHIMH.

Ha npaktuke BCTpeyalmoTcsi fABa caydas pacrnosjoxendas MO no
JnuHe cyaHa. B oxnom u3 HuXx MO HaxOAHTCS B KOPMOBOH YacTH
Cy[Ha 3a rPY30BHIMH TPIOMaMH (HepBLIfl ciydail), B APYroM — MEXAY
rpynnoi rpy3oBbIX TPIOMOB H TPY30BHIM TPIOMOM, pACIOJIOXKEHHBIM
B KOpPMY OT Hero (Bropol ciayua#). Kaxawi# us VHOMHHyTbIX cJaydaeB
pacnosioxkennss MO paccMaTpuBaeTcs OT/AEJNbHO.

l m(zx) Mmaz
T
0
iz, s T I
.1 " m
a a4 ; s az/ a b
m(z)::ZMLm“‘ : .
2
Vi
,i
T
L 1
Puc. 3.1 Puc. 3.2

an BLIBOAEC PacCU€THBIX SaBHCHMOCTefI, NPHBOAHMBIX HHIKE, IIpen-
roJjlaraercs, 4TO OpPAHMHATBHl KPYTALIHX MOMEHTOB pacnpeiejeHbl IO
JJIHHE CyJHa CHMMETPUYHO MO TPeyroJabHHKY (pHc. 3.1 u 3.2).

B npHBOAHMMBIX (OpPMYyJax NPHHATH CcjAeAylolne 0003HAYEHHS:

1 o
0. — M3rHOHO-KPYTH/bHASA XapaKTepHCTHKA; [0 = [~— — npuBeJeHHEIA
W

MOMEHT HHEPIHH CTECHEHHOrO KPy4E€HHHA; [* —*CeKTopI/IaJIbeIﬁ MOMECHT

HHEPIHH CTECHEHHOTo KPYYeHHS; U = (Ip — Ix) /Ip — xo3b et ne-
niaaHanuy; [p — NOJAAPHBIA (HanpaBJeHHBII) MOMEHT HHEPIHH ceue-
HHS; Mmax — MaKCHMaJ/JibHasl OPAMHATA BHELIHEr0 KPYTAIIEro MOMEHTA;
m (x) — noroHHasi KpyTsilllasi Harpy3Ka, MeHswllas 3HaK NMPH Xy == L/2

i paBHas —+=2Mp/L; ]W(x) )7} M(x)—-xpymume MOMEHTHl IIepBOro
H BTOPOTO POZa, COOTBETCTBEHHO; M (0) u M (0) — xpyTalIve MOMEHTH
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[IepBOTO ¥ BTOPOTO poja B Hauase koopiuuat, M (I) u M(l) — kpyr4-
IIHe MOMEHTH! IIePBOro H BTOPOrO Poja B KOHIIEBOM CEYEHHH I'DY30BBIX
tpiomoB; B (0), B(x) u B(l) — OMMOMEHTEL B COOTBETCTBYIOUIHUX Ce-
YeHHsIX IO JAJIHHE TPY30BHIX TPIOMOB (B HayaJe KOOPJAHHAT, TeKyILHe
3H4YeHHs H B KOHIIE ydacTkKa I'PY30BHIX TPIOMOB); By (ur) — cocpeno-
TOYEHHHH GUMOMEHT B k-M CedeHHH, 00yCJOBJEHHHIH Ha/lHYHEM IOIe-
peuHofl mepeMbIYKH, PaclOJOXKEHHOH Ha pAacCTOSHHH Up OT Hadajla
KOOpAHHAT. BrluncieHne 3HaueHHH By (vz) HaHO B pasi. 5; %x H %g—
KO3(HUIMEHTE CTECHEHHS U AeNJaHaluH B KOPMOBOM H HOCOBOM cede-

HIH, ompefesseMble 10 (popMyaaM %x =B (0)/B (0); ux=B (I)/B (l);

B (0) u B(l) — 6uMOMeHTH B CeYEHHAX, COBNIAJAIOIIUX C HAYajiOM OT-
cuera KOODAHHATH x (Hauajo OTKPHITOH 4aCTH CydHAa) H B KOHLE OT-
KPBITOH YacTH B OPEAIONOKEHHH IIOJHOI0 CTeCHeHUs AellJlaHalHuH JaH-
HOMO CEYEHHS.

MMpuMeuaunue KoshdHIUEHT CTeCHEHHS NenJIaHAUMH Ha IPOTHBOMIOJOXKHOM
KOHIIe PacCMaTPUBAEMOrO yYacTKa TPY30BLIX TPIOMOB, B TOM UHCJE H B KOHIe pailoHa
TPY30BEIX TPIOMOB (mpu x=I[), MOKeT NPUHHMATh JOGOe 3HaUeHHe, OTAHYHOE OT
e HHHILHL.

B (b’) u B (b”) — GumomenTsl B Hayajge W B KoHue MO (puc. 3.2);
C(0) u C (I) —3HaueHnst GUMOMEHTOB, OTBEUAIOIIUX ITOJHOMY CTeCHe-
HHIO JelJIaHalMH OOGOHX KOHIEBBIX CEYEHHH TPY30BBIX TPIOMOB OJIHO-
BPEMEHHO; @ (X) — yroJ 3aKpyUMBAaHHUS CeYeHHH, OTCUHTHLIBAEMBIH OT
Haya/Ja KOOPAHMHAT; ¢ (x)-— DOrOHHBIA yroJ 3aKpyuHBaHHS.

3(2)CTaJIbe1e o6osHauenns (a; L; I; a1; a»; b’ u b”) cm. Ha puc. 3.1
u 3.2

lIpumeuanne: Kak mpaBH]O, €cIM HeT ADYTHX, IPOBEPEHHBIX ONBITOM AaH-
HBIX, HJIH OCOBHIX yCJHOBHH, CBSI3aHHBIX ¢ HEOOBLIYHOCTHIO KOHCTPYKTHBHBIX pelueHHi,
TO TpH pacmonokeHun MO B KOpMOBOR OKOHEUHOCTH CJELyeT IPUHHMATb Kx==
=10 ..., 08; %a=0,5 ... 0,6. [Ipu pacmonoxkenuyu MO MexAy TPy30BEIMH TpIO-
maMH, HaoGopoT, #x=0,5 ... 0,6; ®xa=1,0.

PacuerHble OpMyJibl, MOJYYEHHBIE U3 MPEINOJNOXKEHHS, YTO H3ru6-

0
HO-KDYTHJIbHAsI XapaKTepUCTHKA o == ]/G[K/EIA, rae Ix— MOMEHT

(0]

HHEPUHH CBOGOAHOrO KPYyUeHHS, MOCTOSHHBL 110 JJIHHE OTKPHITOH YacTH
CyiHa H ONpPEACAITCS KaK CpelHee B3BCIICHHOC 3HAUEHHE OO He-
CKOJILKHM PaBHOOTCTOSIHINM CedYeHHsIM B 3TOM pafioHe cyaHa, T. €.
Cep = (Q+02+ ... +%n)/l, TIe a;— U3rHOGHO-KPYTHJIbHAS XapaKTepH-
CTHKA B paccMaTpHBaeMOM Ce4YeHHH, [ — [IJIHHA IPY30BHIX TPIOMOB.

Hauano kKoopAHHAT x; MPUHHMaeTcsl Ha ORHOM H3 KOHIIEBHIX Iep-
HNeHIUKYASIpOB (mpelmouTHTeNbHee Ha KopMoBoM). Koopaunara x OT-
CUHUTHIBAETCS OT MECTa CONPSkKEeHHs KOHIIEBOTO CeUeHHd 3aKPLITOH ua-
CTH CyAHa C CeYeHHEM, COBMNAAAlONIHM C HAYaJOM IPY30BHIX TPIOMOB
(puc. 3.1 u 3.2).



Mepsoiii cayyaii: MO pacnoioxeHO B KOPMOBOH OKOHEYHOCTH
(puc. 3.1)

PacueTHble 3HaUeHHs MAapaMeTPOB CTECHEHHOTO KPyueHus ompeje-
JISIOTCA U3 CJACAYIOLHX 3aBHCHMOCTEH:
ashal (1 —2y) [C (0) (1 —%g)—C (I)ch al]

M= (T—%g) (1 —*%y) —ch?al @3.1)
npy %z =10 M(l)=0,
opu =10
M(l) _ a sh al (gh-:lxﬂ) C () : (3.2)
ashal (1 —=xg) [C(0)chal —C (I) (1 —2y4)] 4
_ - 2Mmax® (e o — (1 — ) (1 — )]
M(0)= ch? ol — (1 — %) (T — %) ; (3-3)
npu %=1,0 M(Q)=2M a/L,
npu %,=—1,0
_ ashal(l—%K)C(O)chal%—ﬂ?’ﬁ—ch?al
M(0)= el ; 3.4)
C (O =g { T (1 chol) — =Tp- (sl —el) -

k=n
e [sha(l__al)_a(q_al)]}_kélBksha(l—'vK); (3.5)

2Mmaxa _ sh af 2Mmax

C()= o —(chal— 1)4-¢c (@) ch al —
am =
—— [Cha(l—-a)-1]+kngkCh“(l—*’”k); (3.6y
ﬂgi’ﬂchaz—ﬁ(z)—ﬁw)chaz
B(0)=C(0)+ e » B
npd x,=1,0 n »=1,0
BO)=C(O); _
B(x)z_w_%‘ﬁm+3(0)chax—{— QM“’“ (chax—1)y —
M =i
|20 lcha(x—a) =11+ 3 Bychafr—og); (3.8
B(Z)ZM+B(O)ChGZ+ QM‘"” (chal—1)—
. 41Mmax g

[cha(l—a)—1]+ 2 By cha{l —vy); (3.9)



M (0) =2Mmaxt 31 (0); (3.10)

() =T (0)— T (0) (chax— 1) — B (0) a shax — —2Mmax_ 5

X (sh ax—ax)—}—ux>a —4—%& [(sha(x—ay)—a(x—a)]—
—kianasha(x—vk); @3.11)
M () =Mns 31 0), @.12)
M(x)=MKp—M(x); (3.13)

o (1) — ﬁ(:)()us:ax B 3(0) (ch ax — 1)f-2Mmexax 2/243;xax 4

+%“%[1*Ch“x+—“§—]—lh>a. T8 X
k=n

X[1—cha (x—a)+CF 4Ly, B 5hoX
X1 —cha(x—oy)l; (3.14)
o () =2 (3.15)

Bropoii cayuaii: MO pacnosoxKeHO MeXIy TPY30BbIMH TPIOMaMH
(puc. 3.2)

PacuerHble 3HaueHus napaMerpoB CTECHEHHOIO KDy4YeHHA ompeLe-
JAKTCA U3 CACeAYIOIMHX 3aBUCHMOCTEH:

B(0)=—or | e 77 (0) ch ab’ —Zmex (e ab’ — ab) ;
(3.16)
M (0) = o[ 2200 (1 — s ch ab’) — Zolmarx
X (sh ab’ — ab’) (1 — )] 3.17)
B() = pr—py—| — BO)achap’ - 2mat
— M ©O)chob” — ZMmax_ (s ap” —ap)]; (3.18)
B(W)::mT‘l——){ B (0) a sh al-2Mmesd 77 0) ch ab” —

4Mmax

— QM““’" shal—al){-—7*[sha(l—a;)—a(—a))]—

M)

—-B(b)lshd(l-— /)}_ asha(l—5") )

(3.19)
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B()—=B(0)chal--O) ¢ 47 1 2Mmax_ Muax_ (chal —1) —

— mex_[ch o ({—a;)— 1]4-B(b') cha (I — b') 4B (5") ch 2 (| — b");

(3.20)

(I—x)B()asha(l—5") |
cha (I—b") !

M(l) =
(3.21)

= M) cha(l—b"
Bl)—B )+ ;s{fa(‘j‘_bﬂ)’

Bennunnb B-(l) H @(x) npexcraBuM B Gosice pasBepHYTOM BHIE:
B()=B (0)ch al -2 M‘O) sh al|-Z2Ymex (ohas—1)—

— Y [ch ol (I —a;)— 1]-+-B (5') chl (I — b') +

2M maxa

+{~ BO)ash aL-2Mmax® _ F(g) ch o — Mmoo

X (sh al—a)) = WMo [sha(—a)—al—a)] -
1 .
—B(b)cha(l— b’)} T (3.22)
2Mmaxa _
-z M (0
¢ x)= B(o) (1—chax)4- Iélx — aG(IK) sh ax -
2/Mmax (“x )? 4 Mmax
+ aﬂLGlK'[ — chax +——5— ] |x>a ZLGI, X
X[l«Cha(x—a)—l—————a el ]HM L%

X[1—cha(x —b)+lesr S (1 —cha(x—b7)]. (3.23)

IIpumevauue Bapuadr pacdera, OCHOBAHHLIA Ha NpPEANOJONKEHHH NOJTHOTO
CTCCHEHHs JeMJIAaHAUMH OTKPHTHIX CedeHMH Kopnyca mpu x=0b0' m x=0", Tem Ouuxe
K NeACTBHTEJBHOCTH, 4eM GOJblie OTHOCHTENbHAS NPOTSIKEHHoCTs MO.

B kauecTBe mpoBepouyHOro pacuera, HampaBJEHHOrO C 3aBEXOMBIM
3anacoM B GJaronpHsiTHYIO CTOPOHY, MOXKHO IPH ONpEJEJeHHH yIoMs-
HYTHIX KHHEMATHYECKHX NIaPaMETPOB PacCMaTPHBATh NaNyGHBIA HACTHI
B pailone MO kak WHPOKYIO MepPeMbIYKy H ONPENEJATh BOSHHKAIOMIH
3/1€Cb COCPEAOTOYEHHLIH OMMOMEHT C HCIOJb30BAaHHEM NPHEMOB, H3JIO-
JXEHHBIX B pasjene 2,
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4, OIPEAEJEHHE CEKTOPHAJIbHbIX H TEOMETPHYECKHX
XAPAKTEPUCTHK CEYEHHUH KOPIIYCA

OcCHOBHBIE XapaKTEPUCTHKU CeyeHHs, HOJAJexallxe ONpele/eHHIO:
MOJIOKEHHe LEeHTPa KpyuyeHust (ueHTpa H3ruba) OTHOCHTENIbHO OCHOB-
HOI1 JIMHHHM; pachnpelesieHHe TJIaBHBIX CEKTOPHAIbHBIX IJIOLlafiedt o ce-
YEHHIO, CEKTOPHAJbHBIH MOMEHT HHEDPIUHH CeUEHHMS; MOJISAPHbIA MOMEHT
AHEpPUHH ceuyeHus; MOoMeHT uHepuuu uucroro (Cen-Benanosa) Kpyue-
HHSI; MOMEHTHl HHEPLHM CEUEHHS OTHOCHTEJbHO TIVIAaBHBIX OCeH.

st onpeieneHHs YNOMSHYTHIX NapaMeTPoOB MOAJIEXAT BEIUHC/IE-
HHIO JHHEHHBIA CEKTOPHAJbHBEIA CTATHYECKHE MOMEHT, CEeKTOPHAJbHbIH
CTATHUCCKHE MOMEHT H M3THOHO-KPYTHJIbHASI XapaKTEePHCTHKA.

Bhlunc/eH sl CEKTOPHAJNbHBIX U F€OMETPHUECKHX XapaKTePHUCTHK BhI-
HOJIHAMACH TIPH CJIeAYIOMUX JOMyIEHHAX:

1) oGBo;bl CyZHA NPHHHMAJHCh NPSMOYTOJBHOTO OYePTaHHA, CO-
CTOAIMMH M3 MPSAMbIX IpaHell, CONpAraeMuix APyr ¢ APyroM moj pas-
JHYHEIMH yIJIaMH, 06yC/I0BIHBaeMBIMH HauboJ/ee MOAXOIsIIE! anIpoK-
cuManuel peaJbHEIX 06BOLOB CYAHa;

2) miomagb ceueHHii pebep KeCTKOCTH BKJKOYa/lachb B IJIOMAMDb
CeUeHHH COOTBETCTBYIOIIUX TPaHel;

3) momepeuHbHIM HCKaXKeHHeM KOHTypa NpPH BBIUHCJIECHHH CEKTODH-
aJbHBIX U F€OMETPUUYECKHX XapaKTEePHCTHK IpeHeOperasioch;

4) B pacyeTHOe CeueHHe BKJIOYAJHCh BCE CBA3H, BXOAsLINE B 3KBH-
BaJCHTHHIH OpyC 3a MCKJIIOYEHHEM KOHCTPYKIHMH, pPaClOJOKEeHHBIX
B pafione MII.

Hopﬂnox BbINOJIHEHHSI PaCyeTOB

Ha asuHe rpy30BBIX TPIOMOB, B 3aBHCHMOCTH OT HAJIHYUS HJIH OT-
CYTCTBHS UHIHHAPHYECKON BCTABKH, BHIOHPAIOTCS OJHO HUJIM HECKOJIBKO
ceyeHHH, OTJHYAOIUIUXCA OPYyrT OT Apyra oOuepTaHusMH M pasMmepe-
HHUSIMH, a TaKXe KOHCTPYKTHBHEIM O(OpMJIEHHEM (B YaCTHOCTH, cede-
HHS 110 MHJENI0 ¥ B MECTaX CONPSXKEHHS OTKPHITHIX M 3aKPHITHIX 4a-
creit Kopnyca). OcyllecTBsIeTCsl CXeMaTH3alUsl TONEPEUHBIX CeueHHi
MyTeM 3aMeHbl HCKPHBJICHHLIX JIHCTOB OOIUHBKH NPSAMBIMH FPaHSIMH
IpHUBEJEHHON TOJIIHHEL, BEIUHCAAeMOH O GopMyJie

_ b+ 2 Fn (4.1)

tnp li »

rie {; U [;— ToJAIMHA M AJMHA paccMaTpuBaeMoil rpaHu; X Fn—
cyMMapHas IJIOIIajh ceyeHus pebep B mpelenax 3TOH IpPaHH.

[Ipu BHIYHC/JEHUH CEKTOPHAJbHBIX TJOMajJell cBsi3ell Kopmyca, BXO-
JAMMX B COCTAB IONEPEYHOro CeyeHHsl, YUMTHIBaeTcsi | JedopMaunusd
CABHra B 3aMKHYTbIX KOHTypaX. BBIUHC/IEHHS CeKTOPHaJbHBIX MJIOHIA-
nell IPOU3BOJSTCS 10 CJeAyIomuM hopmyram:

IJIST OTKPBHITHIX 3JIEMEHTOB

ws=§ s ds, (4.2)
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A1l 3aMKHYTHIX 9JIEMEHTOB (SHKprTI)IX KOHTypOB)
s
0 to
ws—és‘(hos—qi K) dS. (4.3)

0
3nech ws H ©s— CeKTOpHANbHBle Maomann; 0 H S — TOYKH, Pacnoyio-
JKeHHble Ha KOHIAX pacCMaTpHBaeMBbIX rpaHeil; Hhos— OTCTOsSIHHE IO
NepNeHUKYAApY OT moJiioca (ToukH orcyera 0) Jo paccmMarpuHBaeMoi
rpaHu; ¢; — QYHKUUH IHPKYJIALUHY KacaTeNbHBIX YCHJIHH (HOCTOSTHHAs
BeJMYHHA B NpejenaxX KaxkJIOro 3aMKHYTOrO KOHTYpa), ompejesseMble
U3 pelleHHs] CHCTeMBl YPaBHeHHH UHPKYIAIHH

n j=m
Ist ity
¢ Lfr— & o —=F (4.4)

rae fis U ls~— TOJIIWHA U JJIMHA S-H TPaHH 3aMKHYTOro KOHTypa; n—
YHCJIO DTHX TPpaHell B JaHHOM KOHType (0OBIUHO 71 ==4); fy — TOJLIHHa
OZHOM M3 rpaHell JaHHOrO NMONEPEUHOro CeueHHs, BBeJeHHAs Aias yno0-
CTBa BBIUHCJEHHI; ¢; — GYHKUHS LHUPKYJIALHH HaNPSKEHHH B CMEX-
HBIX KOHTYpax; [; U {;— rpaHu paccMaTpHBAaeMOro KOHTyDa, KOTOpbie
ONHOBpEMEHHO HpHHANIEKAT CMEXHBIM KOHTYpaM; m — YHCJI0 TaKHX
o6mux rpaneft (obbviuno m=2 unu 1); 2F; — yABOoeHHas mJIOLI(A]b
i-TO 3aMKHYTOTO KOHTYpa, 06pa3oBaHHas CpeJHEH IO TOJMIIHHE JHHHET
nepuMerpa.

TMocTpoeHne INIOPLE HAYAJbHBIX CEKTOPHAJIBHBIX IO el

BBuy cuMMerpuu Kopmyca OIpeje/ieHHe CeKTOPHAJNbHLIX XapakTe-
PHCTHK BHIIONHSIETCS AJSI OJHOTO HOJYCeUeHH .

B xauecTBe HA4aJbHOH TOUKH OTCUeTa (IoJjioca) OOLIUHO NPHHH-
Maercs TouKa mepeceyeHus Juamerpanabroil miockoctu (JIT) c mapyx-
HOH OGIIMBXOH JAHHINA.

3HaK CEeKTOpPHAJbHOH KOOPAMHATH 060 TOYKH, HaXoAdlleHcs Ha
KOHTYpE, IPHHHMAeTCs B 3aBHCHMOCTH OT TOrO, IOBOPAUHBACTCA JH
BHIOpAaHHBIA pajiyCc-BeKTOp NPHU ONpeAeieHHH CEKTOPHAaNbHON MJI0a 14
[0 WJIM HOPOTHB uacoBofl cTpeskH. [lJs BO3MOXKHOIO COIOCTABJEHHS
pPe3yJbTATOB NPH BLINOJHEHHH PAacyeToB JJIs PA3JIHYHBLIX CYIOB IEJeco-
o6pasHo pa3 M HaBcerja MNPHHATb IPH HOBOPOTE IPOTHB YacOBOMH
CTPENIKH 3HaK «—>», MPH NOBOPOTE IO YaCOBOH CTPEeJKe — 3HAK «+».

Taxk Kak B npejiesiax KaxJI0H I'paHK 3MI0pa CEKTOPHAAbHBIX MJIOLLA-
JIed M3MeHsieTcs o JHHEeMHOMY 3aKOHY, 3HAaUeHHS s BHIYHCISIOTCS
TOJILKO B Y3JIOBHIX TOYKaX, JUIS KOTOPHIX BBOASITCH UH(DPOBBIE HJIH
6ykBeHHBIE 0603HAYEHHS.

ITo Mepe 06xoa KOHTYpa OT HayaJbHOH TOYKH OTCYETa, OpAHHATHI
CEeKTOPHAMLHEIX IIOILafeH B Y3JOBBIX TOUKAX CKJIAIBIBAIOTCA anrel-
panyecku. BHIUHCICHHE CEKTOPHAJbHBIX XapaKTePHCTHK MOXKET oCyllie-
CTBJIATHCH B TaOJMYHOR (OpMe C HCHOJIb30BAHHEM BBIYHC/ANTENbHBIX
Iporpamm.
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Onpene.nelme NMoJIOXKEeHHUs HEeHTPpAa KPY4YEHHs

O6osnauenne raaBHBHIX OCeHl HHEPUHH B IUIOCKOCTH IIONEPEYHOro
CeueHHs IpHHUMAaeTrcs o puc. 4.1.

BciieACTBHE CUMMETPHU CEUEHHs NEHTP KpyueHHsa Haxomutcd B JIT
OTrcrosiHHe I€HTPa KDY4YeHHS OT OCHOBHOH JIMHHH ONpeJe/sieTcs mo
topmye

p wxiF;
N g)wixidFi_ Eil el 45
yu. K™ [}’ - ]y ’ ( . )
0
rae gsmixidFi=S — JUHEHHBI# CEeKTOPHAJBHHIA CTAaTHYECKUH MO-
w

MeHT; [, — MOMEHT HHEeDIHH CEUeHHs] OTHOCHTE/JbHO TJIaBHOH ocH Y,

onpenessgeMblil o GopmyJie
i=n

[y:iél (Fix%_}—icoﬁ), (4.6)

rae 71— 4YHCJI0 paccMarTpHBaeMbIX CBHSEﬁ; ; — HavyaJjbHasg CCKTOPH-
aJibHas NJaoliaJlb OTKPHITBIX H 3aMKHYTBIX KOHTYDOB.

\_

[

Boiuncnenne X o:x;:F; yno6Ho npoHsBoAUTL B Tabau4yHO# dopMme
(w1 ApyruM crnoco6oM) COOTBETCTBYIOLUIMM I[epeMHOXKeHHeM OpIHHAT
IIPSIMOYTOJMLHBIX 3M0P HavYaJbHbIX CEKTOPHAJbHBEIX IIOILajell B yaJo-
BLIX TOYKaX KaxKAOH rpaHM Ha OTCTOsIHHSI X 3THX Todek oT [II.

B rta6a. 4.1 anBo,uﬂTcsi (bopMyJIbI [03BOJISAIONHE ONPEAENATh BHI-

Pruc. 4.1

YHCJIeHNe HHTerpaJa J' 1xds——Zc01le OpH pas3yiH4yHOM H3MeHEeHHH
0

3MIOp ®; U X; MO JJIMHE KajKAOH U3 paccMaTpHUBaeMBIX TpaHe.
Omnpenenenue /, BEIONHAETCS OOBIYHBIM CIOCOOOM.

“OCTpOeHPle SMIOPbI rIAaBHBIX CEKTOPHAJNbHBIX n.nomap,eﬁ

OpAHHATHL 3MIOPHI TVIaBHBIX CEKTOPHAJNbHBIX IJIOHIaJel 3aMKHYTHIX
KOHTYPOB ONpeAensiiorcs 1o $popmyJie
.0
W;=0; Yy kX, (4.7)
13
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0
rie w; — HadaJbHasg CEKTOpHaabHasA Mjaollaib, BBHIYHCJICHHAS IO npu-

BeJleHHBIM Bbillle GOPMYJIaM; Y x — OPAHHATA LIEHTPA KPYYEHHS OT OC-
HOBHOH (BBOJHTCSI B (OPMYJY CO 3HAKOM «—»); X; — OTCTOSIHHE pac-
cmaTpuBaemo# Touku ot 1.

CexTopua/ibHas IVIOIAZb OTKPBHITHIX YYaCTKOB, INPHMBIK2IOIHX
K 3aMKHYTOMY KOHTYDY, OoIpeje/sercs 1o popmyse

o=, _+hi, (4-8)
riae h; — OTCTOSIHME OT HEHTpa KPydYeHHus [0 i-H He3aMKHYTO# TpaHH;

”~
l; — pauHAa i-# TPaHU; w;—4 — [VIABHAsl CEKTOPHAa/bHasl MJIOWALb TOYKH,
NpHHaAJIeXKalled ONXHOBPEMEHHO 3aMKHYTOMY KOHTYPY H paccMaTpH-
BaeMoOH rpaHHu.

JInis IpoBepKH MPaBHJIbHOCTH CHAENAaHHBIX BHUHCIeHHH clenyer yOe-
IUTHCS, UTO JHHEHHBIA CEeKTOPHANbHbIH CTATHYECKHH MOMEHT IJIaBHBIX
CEeKTOPHaJbHHX INIOUIAflelf OTHOCHTENbHO TNOJYYEHHOTO [IOJIOKEHHSA
HEeHTpa KPYUeHHsI paBeH HYJIO.

TipuMeuanue. Ecau miaomanu cTeHOK AHHIIEBHIX H GOPTOBLIX CTPUHIEPOB,
BEPTHKAJBHOrO KHJII ¥ KOMHHICOB AJA YNPOIIEHHS BHUHCJAEHHWH (Ha CTafuH TpeLBa-
PHTE/NBHBIX paCcueTOB) 3aMEHSIOTCH COCPELOTOYECHHLIMH IVIOIAJSIMH, B MecTe HX pac-
I0/I0KEHHA ONpeflefieHHe JHHEHHOT0 CEKTOPHAJIbHOTO CTaTHYECKOrO MOMEHTA [pPOU3-
BoAuTCcA no gopmyJe

0 0
so)y =ZmixiFi +2mjle". (4'9)
i i

0
rToe ®; — HauaJbHas CEeKTOpHaJbHAf IJioWlaNb B MeCTe HaxXOXKIEHHS COCpedOTOYeH-
HOM IJIOWAaNH; Xj — OTCTOSTHHE 3TOM cocpefoToueHHOA miaomazux ot HIT.

IIpy Hagnuup ABOMHOrO JHa H JBOHHOro 60pra COCPEAOTOUEHHBIE
IJIOIAAH PaBHBIMH JOJSMM Pa3HOCATCS HAa HAapyXHYIO OOUIHBKY, BTO-
poe IHO H ABOHHEIE 60PTa COOTBETCTBEHHO.

Onpe,ue.neﬂne IrJIaBHOr0 CEKTOPHAJbHOIO MOMCHTA
HHEPUHH CCUCHHS

I'maBHBI ceKTOpHAJBHEII MOMEHT HHEPUHUH CeueHHs OIpelessiercs
no gopmyJe

l
=2, t,-§ lds=¢, D %k, (4.10)
n n i

Onpe,u;eJIeHHe lo Moxer NPOHU3BOAHUTLECA KaK C NOMOUILIO BBIYHC/IH-
TEJbHBIX MAIllHH, TaK H PYYHBIM citocoboM. B mocaennem cJiyyae pekKo-
MEHIYeTCd OCYHIECTBJIATL 3TO B TabauyHOH opme (Taba. 4.2).

’ l

~ o~
Beiuncsienne HHTErpaJa J‘ 0?2ds = >J®% [npoH3BOAHWTCH C HO-
0

Molubio tadJ. 4.3.
15



Tabauya 4.2

l
Bowucaenue unrezpara | ads
k)

O6o3HaueHus
¥3J10BHIX
TOYeK TpaHu

3HayeHH st
~
OpPAHHAT o

B ¥3A0BHIX
TOYKax

P
1

Hausa
rpauu [

TomumuHa
rpanu ¢ f

t 2 8?11

s =23 3 aty

IlpuMmeuanusa: 1, Brouncienue 2@3 {; B mpelenax Kaxao# TpaHU IPOH3BO-
JUTCH B COOTBeTCTBHM ¢ TabJ. 4.2.

2. Haanuue COCPEIOTOUSHHEBIX ILIONIaJel YUYHTBIBACTCA JONOJNHHUTEJBHBIM cJarae-
MBIM B q)opmyJIe AJi TJIaBHOTO CEKTOPHaNAbHOIO MOMEHTAa HHEPUHH CEUEeHHUS

Jo =§ti ;8’;’& + 205

rle ®j — [JIaBHAf CEKTOpHa/lbHAdg IJOMAAb B MECTE DPAcCTOJOXKEHHs paccMarpHBae-
MO# cOcpeJOTOUeHHOH IJIOWANY.

\ 2 N Tabruua 4.3
Boryucaenue unmeepana J Wiis=Z "
Az
A 2 ;.
w Zwil;
A A
w w?
J
[
A Az A A Ay
A — (W, + Wy Wo + ).
. &y 7 (w7 +w; Wy 2)
Wy
1/
A
), .
/A A A Az
" g(wf-w1w2+w9)
Wy .
RV |
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—

2902

Onpenesenne NOJNSPHOr0O MOMEHTA HHEPILUM
TTossipHbIl MOMEHT HHEPIHH Ompenensiercs no gopmyne
2 2
I,—(BaF=2 Kt s,
i

rie Hig x — Kpatuafimee paccrosnue (mo nepneHAuKyaAspy) OT LeHTpa
Kpyyenusi 1o i-fi rpamu; ¢;, l;— TOJNIIMHA H MJIHHA i-# rpaHHu, COOT-
BETCTBEHHO.

OnpepeneHHe MOMEHTa HHEPUHH YHCTOTO (Cen-BenaHoBa) Kpy4eHHS
MHorocBsi3aHbe KOHTYPH! (3aMKHYTHIE)

Ie=to2q: @F), @11

rae 7 — YHCJI0 3aMKHYTHIX KOHTYPOB.
O[HOCBSI3HEIE KOHTYPHI (HE3aMKHYThIE)

£,
—_—_2_32_ . (4.12)

IIpn Ha/MuuM B CeYEHHH KOPIyca 3aMKHYTBIX KOHTYPOB yYeTOM He-
3aMKHYTHX KOHTYPOB IIPH BHIYHC/IEHHH [; MOXKHO npeHeGpeub.

Ip
OmnpejiesieHde MOMEHTOB MHEDIMH CEUEHHS OTHOCHUTEJIbHO IVIABHBIX
oceil IPOM3BOAHUTCS MO OOIIEH3BECTHEIM QOPMYJIaM.

K

Onpenenenne KoahuuueHTa NeMJaHAUHE L=

5. YYET BJIUSIHUSA NONEPEYHbIX NMEPEMBIYEK
MPH ONPENEJEHHU NMAPAMETPOB CTECHEHHOTO KPYYEHHS

CocpeloToUeHHble GUMOMEHTHI, IPUIIOKEHHbIC B MECTaX KpeIIeHUs
IOIEpPEYHLIX MepeMbluek K NaqyOHOMY CTPHHIEpy, ONPENCNSIOTCA M3
yCAOBYHl MX y4acTHsl B BOCIPHUSTHH YCH/IME NPH CKPYYHBAHHH KOP-
nyca CyIHa.

PacueTHble 3aBUCHMOCTH ISl CYJIOB ¢ OAHHAPHBIMH JIOKaMH

Tlomepeunas mepeMbluKa pacceKaeTcsl B JHAMETPAJIbHON MIOCKOCTH

U B MecTax paspesa IPHKJIaABBAIOTCA B PaBHbIC H NMPOTHBOMOJOXKHO

HampaBsJseHHble cuibl X (puc. 5.1). IIpu sTOM yc/I0BHE HEPA3PBIBHOCTH
gedopmanvil BeIpa)xaerTcs 3aBHCHMOCTBIO

Wip=Wa, (5.1)

rie Wi, — OpoOJOJbHOE NepeMellleHHe KOHIA k-#  NOJyNepeMBIuKH,

oGycJsoBaeHHOe 0OMHEM CKPy4YHBaHHEM KOPIyca; Wop — IpoaoabHOE 1Ie-

peMemienue k- NMOJTynepeMblYKH B MeCTe ee paspesa MOA JeficrBieM

cuabl Xp ¢ yuetoMm ee u3rn6a, cIBHTa H MOBOPOTA B OMOPHOM CEUECHHH;

oM (x
Wym — B L) 52)
Wyoe X (1 Ly X b (5.3)
- R 3Ey, (1 12 T 2YeUk. .

92 3axkaz Ne 35 ‘ . ( ]}, 17
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”~
B 3THX 3aBHCHMOCTAX (DHH—FJIaBHaﬁ CEKTOpHaJbHasa miolanb ce-

UeHHs CyAHa B Mecre paspesa; M (xy) — KPyTAILH# MOMEHT NEPBOro
pola B MeCTe pacHOJIOXKEHHs k-H NepeMblukH; [x — MOMEHT HHEepIHH
cBoGoaHOrO KpyueHus; Xp— cocpefoToueHHas cuaa (DOAJIeXamias
ONpEJENIEHHI0) B MecTe paspe3a k-fi NeDEMBIUKH; i — MOMEHT HHep-
IIMH MONEPEYHOro CEYEHHS NEePeMBIYKH NPH ee H3rHOe B rOPH30HTAJb-
HOW NJIOCKOCTH; k| — KOS((HIMEHT, YUHTHBAIOWIMI BJIMSHHE CABHIa Ha

BEJHYHHY NPOAOJBHOrO NepeMelleHus

/b’apm KOHIIa MOJIyllepeMbIUKH,

5 3E;
| Ty
. Gfkcp bk

T
[
|
— |
Ny 3aech fhcp———npmzeneHHasl IIomaab
p : Tepensina cpesa ceueHHs k-H IepeMBIYKH,
X irte
— ﬂﬂ fkcp= Sk
| I ——
* I A rae i — MOMEHT HHepLUU IONepeyHo-
- ! ro ceueHHsi k-H DIepeMblYKH OTHOCHU-
|
|

: TeAbHO BePTHKAJBHOH oCH; fp — TOJ-
! ! IMMHA CTeHKH k-fi NepeMblukH; Sp—
| / \

/ .
flonepeyras nepebopra bopm - Puc. 5.1

CTaTHYECKHH MOMEHT IJIOWIAaJH [ONEPEeYHoro ceyeHHs k- mepe-
MBIUKH, JeXalled Bbllle HEeATPasJbHOH OCH OTHOCHTEJNBHO 3TOH oCH;

Vi — YroJ II0BOpPOTa OIIOPHOro CeueHHs OT e€JAHHHYHOro MOMEHTa k-#

noJynepemuukd, X, Vi, bs-— IepeMelleHHe KOHI@ 5TOH IOJIyIepe-
MBIYKH BCJAEACTBHE M3ruba nmaayGHOro cTpuHrepa Kak Hanku, jgexatiest

Onoproe cewenue 7 o,
AAYTHEIU  CITIOUHEE)
nanyowoeo cmpurzepa 5o pureen

, my, my . nLn,

o s - . ——
e e e e = — =
N— ’
fonspeyrtie  repelopku
Inpyeoe ocroBarue :

Puc. 5.2

Ha yIpyroM OCHOBaHMH ko, CO3JlaBaeMOM GOPTOBHIM HaGopom mop Aeil-
CTBHEM COBOKYNHEIX H3rHGAIOIMHX MOMEHTOB Xinbin == My, NpHIOXKeH-
HBIX B MECTE€ KDENJIeHHs BCeX m MOJYyNepeMbluek K maayGHOMY CTpPHH-
repy (pHc. 5.2).
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ITpu HajHYHK NONMEePedHBIX NepeMblYeK B BHIE kKopoGuaThix 6aJoK
OnpeeNerHe i U frep NPOHU3BOXMTCS OOHIUHBIM oOpasoM. CkpyuHBa-
HHEM IMOIePEUHbIX NMepeMbIYeK H3-32 BHEIEHTPEHHOrO IMPHJIOKEHUS
IPOLOJbHBIX YCHIHA NpeHeGperaercs.

Cocpe/loTOYeHHbIH GHMOMEHT B MeCTe DPacloJIOXKeHHs k-H momepeu-
HOH nepeMbIYKH

Bk_= 2Xk811n- (5.4)

Cucrema 3aBHcEMocTH (5.1) mpH OAMHApHBIX JIOKax OyJer HMerb

BHJ

k=m
X (o) + 2 Kby =0 5.5)

rie 6; — cMelleHHe KOHIA i-fl MOJNNePEMBIYKH OT E€IMHHYHOH CHJIBI,
OPHJIOXKEHHOH B 3TOM MecCTe

- b -
=g, (1R Vb (5.6)

14

8;, — CMellleHue KOHNaA (-i MOJAYNepeMbIIKH NOL JeHcTBHEM elH-

HHYHOH BHEWIHeHl KPyTAILeH Harpysku

Oy —
3iq= GJ;: M (myp); (6.7)

M (myp) — cocTaBasiiOMas KDPYTALIEro MOMEHTa OT €IMHHYHOH Ha-
IPy3KH, ompeiensieMasi o Bhpaxenuwo (3.11) Ges ywera cOCpPeROTO-
YeHHBIX GHMOMEHTOB; §;, — CMellleHue i-i MOJyNepeMbIuKY BCAEACTBHE

ofluefl AemIaHAHH KOPIyca OT eJMHHYHOrO OHMOMEHTA, NPHJIOXKeH-
HOTO B MeCTe PacloJIOXKeHHs k-H moJiynepeMbIuKH,

3y =i May; (5.8)

Mg P cocTaBJ oA eJUHUYHOrO KPYyTALLEro MOMEHTa IEPBOro poia,

onpejessiemas u3 Bbipaxenns (3.11), TobKO OT AEHCTBHSA €XMHHYHBIX
COCpeI0OTOUEHHHX GUMOMEHTOB.
Mpumeuanue. CocpenoToueHHbIH GHMOMEHT By 3aMeHsieTcsl 3aBHCHMOCTBIO —
em. (5.4) B,=2X, o
Bripaxenue (5.5) umeer BUJ

Gu3y) X1+ ..o +3,X,+8,=0,
621X2+(622+522) X2+ e +82an+82q=0, } (5.9)

8n1X1+8n2X2+ e +(3rm+8nn) Xn+8nq=0-
[Ipu HaJHYMH TO BBHICOTE CyHHA MHOTHX Hany6 aid Kaxjaoh
U3 HHUX JeNaloTcs aHaJorduHbie BblKAagkH. CyMMapHble 3HaueHHS

2% 19



GMMOMEHTOB, BOSHHKAIOUIHX B JaHHOM CEUeHUH, ONpeAesioTcs no ¢Gpop-
MyJe

n n
\ ~
21 Bi =2 21 .;( in(‘oinﬂn.

Tl n—UHCJO pACCMaTpPHBaeMbIX 1anyl; ®in, — CEKTOPHAJbHAS

hat
IJIOWIah CEYeHHsI y MecTa paspesa i-# nepeMBIUKH KaxkIoH u3 n mna-
Jay0, IPH YCTOBHH, YTO NMEPEMBIYKH COBMEIUEHH MO JJIMHE CYAHA.

JKectkocTh ympyroro ocHoBaHHst Ry, o6pasyeMasi IONEPeUHBIM Ha-
6opoM g mandyGHOro CTpPUHrepa KaxIoH H3 mnamy6, ompejensercs
B 3aBHCHMOCTH OT KOHCTPYKTHBHOH CXeMBI NONEPEUHOr0 CEYEHHUT KOp-
nyca H3 YCJIOBHS JAeHCTBHs €IMHHYHOH MOTOHHOH CHJIBI, NPHJIONKEHHOR
Ha ypoBHe COOTBeTCTBYyMoIIeH many6u (puc. 5.3).

a &)
-’-’; . -p—> -
is A
T il
Xy Lgpu - :ti
o - | y [[CTTTT T
A 8 I
)
Al
<

Puc. 5.3. CxeMbl TONepeyHLIX CeUeHHH Kopryca CynHa:
3E,
'5. m .
-———3——-, rape ¢ — mmnmauusg 60pTOBOTO HaGopa; lG.lﬂ — MOMEHT HHepHHH ceue-
cH
1

a— aasa ko=

1
- 3 H®B
R A
3E16 6L'/q)

IUH TIONepeuHoro ceveHus ¢aopa; /g p, ;; MOMEHT MHEPHHH NOMEPEUHOTO ceyeHHs GOp-

HHZ GOPTOBOTO WIMNAHroyTa; 6 — aas ko= , Tae ]d) — MOMEHT HHep-

TOBOTO  PAMHOTO  ILIMAHTOYTa; 8 — A4 ko= ! u Roy=
3 2
H HH
SO SIS Sk S DA
3E. iE.
16 16
B 6E,
- 2 2{3 Hy (CH) 4+ Hy) H3 H
HY (3H, - 2Hy)F Ho ) — LT ie) by (3_ =>c
2B+ 2H)+ Ho | 5 i Ty VIEYZAL i+ Hs

PacuerHble 3aBUCHMOCTH OJst CyJ10B ¢ ABYMsI psalaMH JIIOKOB

B atom cjyuae AJigd onpeAc/ICHHsl HECH3BECTHLIX 6I/IMOMeHTOB, npH-
JOXKEHHBIX B Me€CTax KpeIJIEHHA NOoNepeYHbIX NEepeMBIUEK K 60pTOBbIM

CTPHHIrepaM, HCIOJAb3YETCA TOT XK€ METOX, 4YTO H IIPH OJHHApHHX
JIIOKaXx.
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[lonmepeunas mepeMbluka, PacceKaercs B CeYeHHsX, MOKA3aHHBIX HA
puc. 5.4.
[Ipn BBIBOZE DacyeTHBIX (POPMYJ HCIO/BL3YIOTCA caenyomue o60-

3HAYEHMS:
X, — HeH3BeCTHAss CWJa B MecTe paspesa k-H NMEPEMBIYKH; M; — He-

M3BECTHEII MOMEHT B MecTe paspesa k-H TNepeMbluKH; i{p — MOMEHT
WHepIHH IIOMEPeUHOro CedyeHHs k- MepeMbluKH OTHOCHTENBHO BePTH-
KaabHO# ocH; Im ¢, Jmn— MOMEHTH HHEpIHM HanyGHOro CTpHHrepa
W NPOJOJNBHOrO TOsCA, COOTBETCTBEHHO, OTHOCHTEILHO BePTHKaJbHOH
OCH; #1— UHCJO Majy0; My — UACIO NOMEPEHHBIX mepeMblueK Ha KaX-

”~
106 M3 n many6; Om n— CEKTOPHAIBHAA IJOMAAb CEIEHHA KopIyca

”~
B MeCTeé YCJIOBHOTO paspes3a INEepEeMBIUKH; On.c— CEKTOpHAIbHAA nJ10-
maab ceyeHHs KOpIyca B Mmecre CO-
eqWHEHHS TePeMblYKH C TaayOHBIM

0 .
CTPHHIrepoM; [a— CEKTOPHATBHBEIM MO- i
MEHT HHepIHH NONEPEeYHOro CedeHHus

1

KOpuyca; frep— NMPHUBEAEHHAs IJIO- Mx

o - Xk i
niajb CeueHus k-0 NepeMBIYKH; Vv -—— - = -~ 5
yroJl HOoBOPOTA ONOPHOrO CEUeHH:A na- f Mt Xyor e "ﬁt {
ayO6HOTO CTpHHrEpa OT E€JAUHHYHOIO - Xk

\
Puc. 5.4 ’ ‘ ;

MOMEHTa; by — paccTOSIHHE MeXK1y MecTOM paspesa NEpeMBbluKH H e¢
KpemjieHyeM K TNaayOHOMY CTDHHIEpY; dy— mypuHa INPOJOCJBHOTO
nosica; ki— KO3(GUIKHEHT, YYMTHIBAIOWIUA BJIHSIHME CIBHTa Ha BeJH-
YHHY IPOLOJILHOTO IlepeMeIlleHHss B MeCTe paspesa MepeMbluKH:

3E,

Gfk cpbz ’

fop— MpUBEEHHAS TOWAAL CedeHHs MepeMbukd; My u ¢ — OMOPHbBIH
MOMEHT B MeCTe COeAMHEeHHH K-H NepeMBIUKH ¢ MNaJyOHBIM CTPHH-
repoM:

klz

'E)IRK. . c=Xkbk _' Mk;
%H.u—peaKTHBHbII?I MOMEHT, BO3HHK3IOIJ.II/Iﬁ B IIPOAOJIbHOM nogce:
m K. L. n=2Mla - Xkdl-

Hcnonbsyemble oGumue AedopMalMOHHbIE YCIOBUS
PACKDPBITHS CTATHYECKOH HEOMpeAeIUMOCTH

YpaBHeHHs Hepa3PLIBHOCTH gedhopmanui
Wi=Ws u ©1p -1 P26 ="F3z- (5.10)
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Takux ypaBHeHHH, HE3aBHCHUMBIX AJS1 KaXKIOH H3 7 naay6, cocras-
JIS€TCS CTOJBKO, CKOJIKO MONEPEYHBIX NepeMblueK NPHHHMAeTcs B pac-
YeT AJIs1 KaXA0H U3 HUuX.

3necb: Wi — nponosibHOe mNepeMellleHHe KOHHA  A-it noJsynepe-
MBIUKH, 06yC/IOBJIEHHOE OGIIMM CKDPyUHBAHHEM KODIyCa; Wop — npo-
AONMLHOE MepeMelleHHe k-1 MONyMepeMbIdKY B MeCTe ee paspesa IOX
AeHCTBHEM CHAIBI Xp M MOMeHTa My C yueToMm ee u3ru6a, CABHra H IO-
BOpOTa B MeCTe COeIHHEHHs C MajyGHLIM CTPHHIEPOM; @i — YTOJI IIO-
BOpOTa k-# NOJyHEePeMBIYKH, 0OYC/JIOBJEHHBI OGI{HM CKpyuYHBaHHueM
KOpnyca; @p — yroJl MoBOPOTa k-fi MOJyNEepPeMBIYKH B MecTe ee pas-
pesa mon nedcrBueM CHbl Xp M MOMeHTa My ¢ yYeroM ee H3ru6a,
CHBHTA M NOBOPDOTA B MECTE COEAMHEHHs C NanyGHBIM CTPHHIEpOM;
(sr — YroJ MOBOPOTA NPEAEJbHOr0 IOsica B MECTe ero COoeJHHEHHS
C k-ii onepeyHo# nepeMbIYKOL.

~

Wip—— G- M (x2) (5.11)

rie M (xn) — 3HaueHHe KpYTHALIero MOMeHTa IePBOrO poAa B MecTe
PaCIONOXKEHNS NEPEMBIYKH;

X5 - MB:
W/Qk:_m:;i: (1»»—k1)+X,¢v,¢b2—-—2gi: 4 veMiby,  (5.12)
ou=-Lna S 77 (), 5.13)
X b2 X M5,  —
Por= 2;: Gf.fc,; - Ek;kk Vo (Xnbp — My). (5.14)
X
rge "———k——COCTaBJIHlOU.laH yrJja moBOpoTa OT CABHra.
Gix. cp

YroJa moBOPOTa (3 MPOAOJILHOTO TMOSICA B MECTE IEPecedeHus ¢ k-i
NepeMblUKOH ONpefesieTcss H3 CXeMBl €ro 3arpy3KH, NPHBEACHHOH Ha
puc. 5.5.

ﬂeﬁCTByIOHlPIe B MIPOAOJBHOM IIOdACe I/I3FI/I6aIOHlHe MOMEHTHI

My =2 M, — X 1y, (5.15)
rae d1—- HIHpHHA IpOoAOJIbHOIO IIosica.

HckoMbllt yroJ moBopoTa NPOIOJBHOIO MOSICA B MECTe COeAHHEeHHS
¢ k-# nonepeuyHoll mepeMbIYKOM

12
‘Pakz‘mF(Mm Xr), (5.16)

rae ¢pyuxuus F (My, Xz) onperensercs GopMyaaMd CTPOUTENBHON Me-
XaHHUKH AJ5 KaXkAO0ro 4acTHOTO ciydas. :

Henocrawiiee uucao ypaBHeHHH, He0OXOAHMOe IJasl ONpEAeJeHHS
TPeX HEH3BECTHBHIX MAPaMETPOB B MECTE PACHOJOKEHUS R-i 1epeMBIUKH
(Bx, M, X1), onpenensiercs U3 ycJoBHs

Bk =2 (Xk";’u. n Mkyn I, K)'
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31ECh Yny x — OTCTOSIHHE MJIOCKOCTH MasyObl, B KOTOPOH PACMOJIOXKEHA
paccMaTpuBaeMas NOIEpeyHasi MepeMbluKa J0 OCH LEeHTPa KpyueHHs
B KaX/J0M JaHHOM CEYeHHH.

. Onoproe  ceverue

npadonsrozo nosca llpadentrsil - nosc

y Minn Mkn.n Mynn  Mmon
Z el i £
ZA yO [ZAN Y Z
— -/ ’

flonepeynsie  nepedopku
. | ’ Z

Puc. 5.5.

Takux ypaBHeHHH MOXKeT OLITb COCTaBJEHO CTOJIBKO, CKOJIbKO Y4H-
ThIBaeTCs NepPeMbluek Ha Kaxaofl H3 nany6 (mpH OJAMHAKOBOM uMCIE
nepeMblueK m Ha KaxIo# H3 n naayb — mn ypaBHeHuH).

Cyna c TpeMs u 6ojiee PsifilaMH JIIOKOB

[Ipu TpexpsAHBIX JIOKaxX AJS ONpPeleseHHs HEeH3BECTHBIX COCPeao-
TOYEHHHIX GHMMOMEHTOB MOLYT OBITb HCIIOJb30BaHBI PACUETHBHIE 3aBHCH-
MOCTH, MPHMEHsieMbie IIPH YyueTe ABYXPAMHBIX JIOKoB. [Tpu stoMm, Gia-

ay — Xi,

4

[ : | ><
X i “ >< ‘

? [ X i \ r !
D — o ——
2M; fz‘/- a X L M;,
iJ L X3 5 - a2,
! . ) L =% |
Puc. 5.6 Puc. 5.7

rojapsi CHMMETPHH HX PacHOJIOXKeHHs HO IUHPHHE Cy[Ha, CJelyeT pac-
CMaTpUBaTb TOJIKO OJAHY H3 mosJoBHH ceuenus ot [II. B BelpaxeHus,
PAaCKpHIBAWOIIHE CTATHUECKYIO HEONPEeNeJHMOCTb 3a/aud, BBOAATCA Te
pa3MepeHHs] JEeMEHTOB IIepeMBlYeK, KOTODHIE OTBEYaloT JaHHOMY
cayudaro.

Ha puc. 5.6 nmokasaHo MeCTO YCJIOBHOIO paspesa W BO3HHUKAIOLIHE
Ip 5TOM YCHJHS.
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BuMoMenT, BocnpHHHMaeMbl KOPNMYCOM CyAHAa, B MECTE pPaciioJo-
JKEeHHS DaccMaTpHBaeMOH MONEPEeyHOl MepeMbIYKH OMpejesseTcss BEi-
paxKeHHeM

Bi=2(XiZ’a—a‘—Miynu.K), (5'17)

rle g — CEKTOPHaJIbHAA IJIOILAJAb B MecTe YCJOBHOrO paspesa a — a;
Xi 1 M;— HCKOMBIe CHJIBI U MOMEHTbI, BO3HHKAIOUILE B MeCTe YCJIOB-
HOIO paspes3a NePeMBIYKH; Yny, x — OTCTOSIHUE TJIOCKOCTH AEHCTBHS MO-
MeHTa OT LEHTPa KPYyYeHHs.

[Ipu Gosbluiem umcie PsJIOB JIIOKOB MOMKHO DPEKOMEHAOBATh B3aMeH
OpeAaaraeMoro paspe3a HepeMblieK B MeCTe CONpPSIKEeHHS UX C HPO-
JOJbHBIMH TOSICBSIMH JeJlaTh pa3pe3 HemocpeACTBEHHO Yy NadyOHBIX
CTPHHTEPOB.

[TepeMbiuky oT 6opra Io 6OpTa MOMKHO PACCMATPUBATL B 3TOM CJY-
yae KakK MHOTOONODHYIO 0ajiKy, yIpyrosaienaHHYH Ha Ooprax (c Ko-
s duuuenToM omopHO# mapu ).

HeuspecTHEle peaKTHBHBIE YCHIIHSI B MECTE COELHHEHHUS MOMEPEUHBIX
TmepeMblueK H NPOJACJbHBEIX IOSCheB ONPEeNeNsioTCA H3 VCJAOBHS, UTO
CyMMapHBIf yroJ MOBOPOTa BCEX CONPAraeMblX KOHCTPYKIHI paBeH
HYJIIO.

Cxema ycJIOBHOro paspesa IONEPEYHOH NEPEMBIYKH AJIS 3TOTO CJIy-
Hasi npejcraBiaeHa Ha puc. 5.7. Onpenesenne Ko3dduuuenra onopHoH
naper 9L ocylecTBAsSeTCS aHAJIOrHUHO TOMY, KAK HAXOAUTCS IapaMeTp

V B BBIpaXKE€HHH AJs1 ABYXPAAHBIX JIIOKOB.

IlpuMeuanue. Ilany6Guelll cTpusrep u mpuieraomue K HeMy cBsisH 6opra
ynopobasiorca Ganke, Jexamlel Ha YNPYroM OCHOBAHHH, CO344BAeMOM DPaMHBIM
HabopoM, H oneproit Ha Ganxkaiillive NMoNepeuHble NepeBOpPKH.

MeTonuyecKHe yKa3aHHsl 110 y4eTy NMONePeyHbiX nepeMbluek

Ha cyane ¢ Goabuium KoJIM4ECTBOM Nany6 ¢ OJHHAKOBBHIM HJIH pas-
HbIM KOHCTPYKTUBHBIM 0GhOpMJICHHEM TNONEPEUYHBIX M MPOAOJBHBIX
MOSICbeB ONpee/IeHHE IPOJICTHBIX GUMOMEHTOB MPOU3BOLUTCS A/ KaxK-
Moi manyOel pasiAenbHO, co0o6pasysich C peasibHOM KOHCTPYKTHBHOM
cxemofi. CymmapHble 3HaUeHUs] GHMOMEHTOB, BO3HHKAIOIIMX B AAaHHOM
CEUYeHHH, B 3TOM CJyuae ONPEIeJsIoTcs no (opmysae

ZBi:QZ(Xm‘Sin—Minynu. K), (518)
1 1

~

rJle 71— YHCJIO pacCMarTpHBaeMblX Hanyl; @, n — CEKTOPHHAJbHAS IJIO-
1ajb CeYeHUs] y MeCTa paspesa i-H HepeMBIYKH KaXKA0OH M3 n naay6;
Xin n Mjn — HCKOMBIE CHJIBI U MOMEHT, BO3HHKAaIOIlHE B MeCTe pas-
pesa i-i nomepedHOH MEPEMBIYKH BCeX n NaAy6; Ynm x — OTCTOSHHE
IIOCKOCTH KaXJIOH U3 n nany6 O0 IeHTPa KPYUeHHs.

Ydyer Bcex masy6 mpu ompeleseHHH COCPeJOTOYEHHOro GUMOMEHTA,
[0 KpaliHeH Mepe Ha HAYaJbHBIX CTAAHAX NMPOEKTHPOBAHHS, MOXKET He
npoussoiuThes. Ilpu 3TOM ycs10BHO cunTaercs, uro 3HaueHdHe 6uUMO-
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:
MEHTa, IIOJIyYeHHOEe MO pacyeTy NpH OJHOIl BepxHeH nanybe, MOXKeT
OblTh yBenuueHo Ha 15-—209%, B 3aBHCHMOCTH OT yucja Haxyo.

IIpu mupune nepembiukyn MeHplie 0,2 ee JJAHHB (MOHMMAs NOJ AJHU-
HOJ pacCTosiHMe MeXAY NajyOHBIM CTPHHI€POM H OJINKAHIINM YYHTHI-
BaeMbIM B pacuere IPOROJIBHEIM INOSCOM) BJIHSIHHEM 3THX NEPEMblYeK.
IIPH onpejeieHNd GHMOMEHTOB MOXKHO IpeHeOpeyb.

ITpu uerhipexpsfHBIX H GoJiee JIIOKaX MOXHO IOJarartb, 4YTO Bce
IPOJOJbHEIE MEXKJIOKOBble Mosicbs coBMelueHnt B [II1. MowmeHT uHep-
uun ¢uxTHBHOro mosica B JI1 MOXHO MpHHMMAaTh DaBHHIM CyMMe MO-
MEHTOB HHEPIIMH KaxKJIOTO H3 3THX MNOSCheB, a IIHPHHY €ro YCJOBHO

paBHOH
3 Innl2
bcpzl/ _ZT‘ , (5.19)

rine Zlnu—CYMMa MOMECHTOB HHEDLIHH BCE€X IIPOAOJbHLIX IIOSACHBEB OT-
HOCHTEJbHO BepTI/IKaJIbHOﬁ OCH; 6cp—CpelIHilﬁ TOJIIIYMHA 3THX IOSACHEB.

6. YYET NONMOJNHHUTEJIbHbIX H3IrKBHBIX HANIPA)KEHHH
B NAJIYBHOM CTPHHTEPE B MECTE EIrO KPENJIEHHNA
K CHJIOIHIHOMY HACTHJIY NTAJIYEBDI

B ceuennn, rae NpOHCXOAHT CONpPSIZKEHHE OTKPBITHIX H 3aKPBITHIX
jacTed Kopmyca, B Najy6HOM CTPHHrepe BO3HHKAIOT AOHOJHHTEJbHbIE
H3ru6GHble HanpsikeHus, o6ycJoBleHHble JedopManueii npH CKpyyHBa-

w, (b) (

(@)¢ ) | oH ¥
N (a) %3 AN o ‘

. Cnnowrasg neiayda

Nanydusid cmpurzep !

| L[7'0,0//" !

" bopm I ‘W, (a) I
W 3axpsimas yaems kopnyea |

Puc. 6.1

HHH CIJIOLIHOT'O HACTHJa Najy6bl. DTH HaANPSIXKEHHUS NOSBJIASIOTCA H3-3a
pasyiMYHOTO XapakTepa JelVIaHallMH NIPH CKPYYHBAHHH najyGHBIX CBsl-
3eH B padioHe OTKPHITOH M 3aKPLITOH yacrell Kopmyca (puc. 6.1).

Ha ocHoBaHun ypaBHHBaHHs JedopMauuii B Toukax a H b
(puc. 6.1) MOXHO HaIUCATh:

Wi(@)-+Wa(a)=W;(a); }
Wi (0)+ W2 (b)=W; (),

rae Wi(a) u Wi (b) — nponosbHbEe MepeMelleHHs] TOUeK @ H b OTKpHI-
TOro KOHTypa npH ofmem KpydeHHH Kopmyca; Wa(a) m Wa(b) —

(6.1)
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[IPOJIOJIbHbIE NepeMelleHHsl TOUeK a U b naayO6nl (3aKPHITOfl YaCTH KOP-
myca) B MeCTe ee CONPSIXKeHHS ¢ HaJyOHBIM CTPHHIEPOM OTKPHITOH
gactd, Wi(a) u W3 (b) — pesyabTupylomue (OpusHyauTenbHee) nedop-
MalHH TOYeK a ¥ b mamay6HOro CTpHHrepa H3-3a €ro KeCTKON CBA3H
CO CIIOLIHBIM HacTHJIOM many6n (puc. 6.2).

Ha ocHoBauun peilenusi ypaBHeHui#t (6.1) cymmapHble Hampsxe-
Hus B Toukax (@) u (b) manybHOro CTpUHTepa:

s (@)=— Efo [0 (a) + K05 (@) ];

N : ~ 6.2
o (b)=— Efo [0, (b) + K .05 (b)], -2

7
rae 67 — nepBas MPOH3BOAHAS OT Mephl JeMIaHALMH MJIH BTOpas mpo-

H3BOJHAA OT YyIJa 3aKpPpydyHBaHUsA (eC.HI/I NOIIpaABKH Ha CTECHEHHE H3-3a
HaJu4ugd B CCUEHHUH 3aMKHY-
ThiX KOHTYpPOB He IIEJIaeTCH);

sy bHeld i1 (a) u o1(b)— cekTopHanb-

Crmpureep ‘ i Hble TIJIOMAAX B ToUKax (a) u (b)

(a) | i /5) ot o6uiero CKpyYHBaHHS KOPIY-

| ca; wa(a) u ws(b)—orcros-

HUSI TOYEK @ H b oT HefiTpab-

bopm~| » HOH ocH nanayOHOrO CTpHHIeDpa
wyfa) | ws(d) ~ (puc. 6.2).

PasMepHBIl MHOKHTEJ/b
K o=[0, (b) @ (@) — o, (@) 02 (b)] /[ 03 (@) @ (b) — ©3 () @ (@)],

rae o2 (a) u (Sz(b)——OTCTOHHHﬂ Touek (a) u (b) or HAIl (puc. 6.1).
TMpumepsl.
1. UcxonHble gaHHBLE: al(b) = 23,9 m?, /g)i(a) = 12,9 M2 ?Os(b) =

=0,81 M; 03(a) =—0,87 »; 02 (a) =657 m; 0 (b) =825 u.
Hcriosp3ysa dopMyay AJaq olipeAeseHHs napaMerpa
K01 (b) 2 (a) — 3, (@) &y (B)
© Gy (a) 8y (b) — &3 () 6 (a)

U IIOACTABJIAA B HEee UCXOAHbIE NJAaHHBIE, ITOJYUHM

23,9.8,25--12,9.6,57 .
Ke=—5%7 6508 805 — o0 M

5 (b)==— E, (b) 00[23,9+0,81 - 8,8]=— 318, (b) 6.

Takum o6pasoM, yuer H3ruba CTpPHHrepa NPUBOAUT K YBEIUYCHHIO
HanpsikeHuit B Touke b Ha (0,81-8,8-100) :23,9=30%.
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2. UcxoaHble JaHHBIE: o’J\I (6) = 96,0 M2, ’(Sl {a) = 62,0 M2, 83 (b)=

= 1,0 M; w3 (a)=0,75 M; 02(b) =9,35 M; w2(a)=11,1 m.
Torma

Ko 96.0-11,1-62,0.9.35

¢ —0,75.9,35—1-11,1

o (b)=— Eb[96--27] — 123 Ef,.

=27 M;

B naHHOM ciyuae yBesqHuYeHHe HaNpsiKeHHH B CTPHHrepe B TOYKe b
6ynet Takxke okosio 309%.

7. PACYETHBIE ®OPMYJIbl JI1 ONPEREJEHUA
HANPSOKEHHOTO COCTOSAHHA KOPIYCA

IIpoBepka ofmielt H MeCTHOH HPOYHOCTH BKJIOYAET: OIpEeIe/eHHe
HODMaJIbHBIX H KacaTeJbHBIX HampsXeHHH or oO6Ilero CKpyyuBaHHSA,
HampsikeHu#l B NepeMbIuKax, najJyCGHOM CTPHHrepe H IHaMETpPabHOM
HosACe, YIVIBL H BEeJHYHHY [I€PEKOCOB JIOKOB.

Hopmaabuble HanpsixkeHHsT OT CTECHEHHOIO KPy4eHHs

6 =— B (x) o5
o 1’~ »
w
rie ws—IJaBHas CeKTopHaJbHas IJjomans (KOOpAMHATA, OTCUHUTHI-
BaeMas BJOJb KOHTypa CeYeHHs) B pacCMaTPHUBAeMOH TOYKE CEYEeHHS;
I~ —rnaBHEIA CEKTOPHANbHBIH MOMEHT HHEPILHH.
KacaresbHble HalpsiXKeHHS CTECHEHHOI'0 Kpy4YeHHs
T()=M(x)S./1.3,
w W

rae Sa=2(0i6,gls-—-I‘JIaBHbeI CEKTOPHAJbHEIH CTATHYECKHH MOMEHT;

i
6 — ToJMHA CBS3H, B KOTOpOﬁ ONpeeNdlTCd KacaTeJNbHble Hampa-

XKeHHs; M (x) — KpyTAIlHA MOMEHT BTOPOro pona, oO0yC/HOBJIEHHBIH Ka-
caTeJbHBIMU HANPSKEHUSIMHU CTECHEHHOTO KPydYeHHS.

Kacarenbuble nanpsxenus uucroro (CeH-BenanoBa) kpyuenus
ML M(x)qit

T2F 8 Td ’

T(s)=

rge M (x) — xkpyTsliufi MOMEHT MepBOro pola, o6YCJIOBJEHHBIH Kaca-
TeJbHHIMH HaNpSAXKEHHUSMH YHCTOrO KpyueHus; F;— miolllafib eIHHNY-
HOI'0 KOHTypa, OrpaHHueHHas CpefHed JIMHUeH ero nepumerpa; [x =

n
= 3 2F;qity— cyMMapHH# MoMeHT uHepuuu uncroro (CeH-Benanosa)
i

KPY4YeHHs n 3aMKHYTHIX KOHTYDOB ceueHHus; [;= q;2Ffp— MOMeHT
" nunepuuu  yuctoro (CeH-BeHaHoBa) KpyueHHsT pacCMaTpHBaeMOro
3aMHYTOTO KOHTYypa; 6 — To/IIMHA paccMaTpHBaeMOH rpaHH; fy—
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TOIIMHA CBA3M, NPHHsTAas B KayecTBe OTaJOHHOH (CM. (OpMYJEI
(4.4)). CymmapHble KacaTe/bHble HaNPAXKEHAS NPH KPydeHHH

T =TT
rlopMabHble HaNpsKeHUs OT H3ruba i-i MOMepeUHOH NepeMbIiKy
B;b;d;
cn____ Al i .l
2®x12‘i

rie 6y — HauOoJbllne HOpPMaJbHBEe HaNpsXKeHHd B CEUCHHH i-# mepe-
MLIUKH B MeCTe ee COeJHHEHHs ¢ maayO6HBIM CTpHHrepoM; B; — cocpe-
JOTOUYEHHBI OMMOMEHT i-H MepeMbluKH; b;— IOJyAIUHA fonepeyHod
nepeMBldKH (paccrosiHue OT nasy6HOro CTpHHrepa J0 AHaMeTpalib-
Horo mosica); d;— LWIAPUHA i-# NomepevyHOH NepeMbIuKH, i; — MOMEHT
MHEPUHUH i-H MONepevyHol NepeMblYKH OTHOCHTEIBHO BepPTHKAJbHOU OCH;
© ,— J1aBHas CeKTOpHaJIbHAS IJIOAND B MecTe IIPHJOXKEHHS CHJBL,
rje
B

=
20
*i

Xi:

KaCElTeJ'IbeIe HamnpsiXkeHus B i-# nepeMbIdKe
__BS
n—— 2’* i3 ’
“’xili

rie S-— CTaTHUECKHH MOMEHT IJIOIaJH OTCEYeHHOH 4YacTH; 6 — Tou-
IMHA CTEHKH HepeMBIYKH B PAcCMaTpUBaeMOM CEUEHHM.

Hanps:KeHHsl OT CTECHEHHOTO KPyYeHHs B TONMEPEUHBIX MEpEMBbIiKax
y najyGHOro CTPHHrepa He JOJIKHBI IMPEBBIIATD Oxonr = 0,607 4 Tgonr =
= 0,405.

BelupcieHHe yraa 3aKpyYHBaHHS [POHM3BOAMUTCH IO dhopmyaam,
NpUBEJEeHHbIM B pasil. 3, B 3aBUCHMOCTH OT INPHUHSTON 3MIOPH pacrpe-
JlesleHust KPYTSIHX MOMEHTOB IO AJMHE CyJHA.

Auiopy U3MeHeHHUs yIJa 3aKpyYHBAHUSA @ (x) cneayer npeACTaBJATb
rpadHyecKH.

OTHOCHTENbHLIH YroJ 3akpydHMBaHUs KOpIycCa Ha JAJHHE OTKPHITO}
YacTH

p=-—-573°,
rJe (p;— YroJi moBopoTa HOCOBOI'O U KOPMOBOTIoO ceyeHHH OTHOCHTEJILHO

JApYT Apyra, paj; [ — AJHHA OTKPBITOH 4acTH CyaHa.
Topu3onTanbHoe CMelleH e nasayOsl B i-M CeueHHH

Aj=e;(x)p;,

rie @;(x) — yroJ 3akpyuuBaHus KOpNyca B NaHHOM CEYEHHH; pi — OT-
CTOSHME MJIOCKOCTH paccMaTpuBaeMofi mamy6bl OT LEHTpa KPyUeHHS.
OTHOCHTeNbHOE nepeMelieHHe NPOTHBOMOJOXKHBIX KPOMOK JIIOKa

A= (x9) pi—; (x;) ),
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tae @i(x2) 1 @;(x1) — yrabl MOBOPOTA CEeUeHHH Kopmyca B Mecrax pac-
HOJIOKEHHST TNPOTHBOJIEKANIMX MONEPEeYHBIX KPOMOK JIOKAa; 0; U P —
OTCTOSIHME pacCMaTpHBAaeMBIX KPOMOK JI0Ka, PACHOJIOXKEHHBIX B i-M
H j-M CeYeHHSIX KOpIyca COOTBETCTBEHHO, OT LEHTPa KPyueHHS.
Vroa mepekoca NPOTHBOMOJIOXKHBIX MONEPEYHBIX KDOMOK JIIOKa
(8 rpan)
e (xi) pi—9;(x;)0;157,8°

b= 7 ,

rae l;;— JIJHHA JI0Ka (pacCTosiHHe MexJy NoIepedHbIMH KPOMKaMH).
Yroa nepekoca JilOKa He JOJKEH IPEBHILIATb BETHYHHEL 06ycJI0B-
JNUBaileil HeoOXOAUMOCTh COXpPaHEHHS TepPMETHYHOCTH JIOKOBOTO 3a-
KpuITHS (OGBIYHO 3a/aeTCs TeXHHUECKHM 3aJaHueM MpH MPOeKTHPOBA-
HHH CyJIHa).
Yaaunenue AHaroHaJiu JIOKa

A =V[b7-F, (x;) ps —¢; (¢ ) o1 4103, — 8] — l/liQi+b2 .

3xecy b — mupHHa JMI0Ka; [;;— AJHHA JIOKa; §; U O;— OTHOCHTENb-
Hble MPOAOJIbHEIE NepeMellleH sl NPOTHBOIeXAlIHX 110 IMIHPUHE YTJIOBHX
TOYEK JIIOKa B CEYEHHAX [ H j COOTBETCTBEHHO;

o= 2ou(x) -y oyy(x))
e Y=

~ ~

©®; U ®; — CeKTOpPpUAJbHBIC NJIOILAAH B MeCTaX PAacCIOJJOXKEeHHs YIJIOBBIX
TOYEK JIOKa B CEYEHHsX [ H J, COOTBETCTBEHHO; 1 -— UHCJIO PAJO0B JIIO-
KOB; @ (xi) u (pJ’. (x;) — MOrOHHBbIe YIJIBl 3aKPyYHBAHHsi KOpiyca B ce-
YeHusix i U j.

8. YYET MEPEMEHHOCTH OBOBIIEHHbIX XAPAKTEPHCTHK
IMONMEPEYHBIX CEYHEHHH IO AJHHE KOPIYCA

OnpeneneHue nmapaMeTpoB CTECHEHHOTO KPy4eHHS OOBIYHO BHITIOJN-
HAeTCHd B NPEANOJOKECHHH NOCTOSHCTBA 3HAUYEHHH CEKTOPUAJbHBIX
H reOMeTPpHYECKHX XapaKTEePHCTHK CeUeHHH IO AJHHE IPY30BHIX TPIO-
MOB. BJsindgHHe yYacTKOB CyjAHA CO CIJIOUIHOJ HanayboH OleHUBaercs
BBC/JCHHEM B PACHETHYIO CXeMy HEKOTOPBIX KO3(D(HUIHUEHTOB CTECHEHUS,
3aTPYLHSIOIUX MM IIOJHOCTHIO HpeJOTBPAIAIOIINX MelJIaHAIHIO OT-
KPBITHIX uacrell CyAHA B MeCTaX, /€ OHH COeJIHHSIOTCH C 3aKPBITBIMH
4acTsAMH KopIiyca.

Ucnonb3zoBasne IBM He TOJIBKO yCKOPSET NPOEKTHPOBaHUE, HO H
OTKPBIBAET BO3MOKHOCTb BHECEHHSI COOTBETCTBYIOLIMX YTOUHEHUH, He
npuberass K YOPOIIEHUSM, AUKTyeMblM OTLPAaHHYEHHBIMH BO3MOXKHO-
CTAMH PYYHOTO cCuera. B YaCTHOCTH, BMECTO pacCuwj€HEHHUdA CyAHa Ha
OTKPLITYIO H 3aKPLHITYI0 YacTH M PAacCMOTPEHHs1 €ro Kak IpH3Ma-
THYeCKoH OasNKd MO  JJAHHE TCPY30BHIX TPIOMOB, MOXKHO VYYHTHIBATh
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NEepEMEHHOCTh XapPaKTEeDUCTHK €ro IOMepeuyHBIX CceueHHH He TOJbKO
B pafioHe TPY30BHIX TPIOMOB, HO H B OKOHEUHOCTSX.

Tako#t moaxom ocymiecTBiasieTcs, B YacTHOCTH, [epMaHCKHM
Jlnofigom.

B CCCP rak:Ke BHIIOJHEHO B JaHHOM HaNpaBJeHHH HCCJeI0BaHHe
1 pazpaboTaHbl COOTBETCTBYIOLIHE pacueTHHiE aaroputmbl. Mx cozep-
JKaHHe NPHBOLHUTCH HHUKE.

CyzHO Ha BCeM NpOTSKEHHH paccMaTpuBaercsl Kak (Gajka c mepe-
MEHHLIMH 3HaYEHHUSIMH CEKTOPHAJbHEIX U IeOMeTPHUYECKHX XapaKrepuc-
THK (B TOM uucJie H B pafioHe OKOHeyHOCTeH). '

Pewenne 3anaun MoxKer BHIIOJHSITBCS HCXOAS U3 CIEAYIOWUX IBYX
HPEANOCHIJIOK, HCIIOJIb3YEMBIX HE3aBHCHMO JAPYT OT Apyra:

1) yuuThHIBaTH H3MEHEHHe XapaKTEPHCTHK CeYeHHH Kophyca Tak,
KaK 3TO IHKTyeTCs OCOOEHHOCTSIMH NPOEKTa; NPH 3TOM MOXKET OKa-
3aThCsl, YTO JaHHble XapaKTePUCTHKH H3MEHSIOTCS HempepbiBHO. [lo-
JOOHBIH MOJAXOJ NPHBOAUT K YCJIOXKHEHHIO BCeX PACUETHBIX 3aBHCHMO-
crel u auddepeHnHaTbHOrO ypaBHEHHs CTECHEHHOTO KpY4YeHHSd, uTo,
B YacTHOCTH, 00YyCJIOBJIEHO NOSIBJIEHHEM B HEM JONOJIHHTENBHBIX uJe-
HOB, NPEeACTaBIAIOMINX CcOGOH NPOH3BOJAHBIE MO KOOPAHHATE X CEKTO-
pHaJbHBEIX XapaKTePUCTHK B OJHOHMEHHEIX TOUKaX CeueHHH.

2) npuHHMaTb KYCOYHO-CTyIEeHYaToe H3MeHeHHe CeKTOPHAaJbHEIX
H reoMeTPHYECKHX IMapaMeTPOB, a CJENOBATENbHO, H H3rHOHO-KPYTH/b-
HOH XapaKTeDUCTHKH IO JJHHE CyAHA (3Ta NpeANOCHIIKA IIOJOXKEeHa
B OCHOBY NPHBOJHMOro HHXe pelleHHs). IIpH 3TOM OCHOBHasi TpyA-
HOCTb 3aKJIIOYaeTcsl B ONpele/leHHH YCJIOBHH «lepexofas KUHeMaTHue-
CKHMX H CHJIOBHIX IIapaMeTpOB CTeCHEHHOro KpyueHHs B Tex Mecrax (ce-
YeHHSX), rje HabJIOJaeTcs CKauoK BeJHYHHB H3rMOHO-KPYTHUABHON
XapaKTepHCTHKH.

BiusiHHe nonepeyHHX HepeMblUeK NPH BHIBOAE IPHBEJEHHBIX HUXKE
3aBucHMocTell omyiueHo. Pacuetnrie GOpMynH, MO3BOJSICMIME YYHTHI-
BaTh Ha DBM Haauuue nepeMbruek, GYAYT AaHbl B CIeNHaJbHOM DBroJ-
snereHe Perucrpa CCCP.

YpaBHeHHe CTeCHEHHOTO KPYy4YeHHS! TOHKOCTEHHBIX NMPH3MATHYECKHX
6asok H 060/0YeK, BEIBeJeHHOE CO3JATEJNSIMH 3TOH TeopHH mpodecco-
pamu B. 3. BnacoBeim u A. A. YMaHCKHM, OCHOBHIBAETCA HA pa3ielib-
HOM PAacCMOTPEHHH ABYX COCTaBJIAIONIMX BHYTPEHHErO KPYTAILEro Mo-

menta: M (x) u M (x). Cocrasasiomas M (x), o6yc/oBJIeHHas 0GbIYHBIM
(cBOGONHEIM) KPYyYeHHEM Ha NPOTSKEHHH OTKPBITOH YacTH CyAHAa, Kak

npasuio, BecbMa Mana. CocraBasiiomast M (x) cBs3aHa ¢ IOSIBJEHHEM

KacaTeJbHLIX HaNpsKeHHH OT CTeCHEeHHs] JeIIaHallHd M HMeeT Ha

HPOTSIXKEHHH OTKPHITOH 4acTH cyAHa npeob/ajaollee 3HaueHHE,
Takum obpasom,

M (x)-+M (x) =My, (x). 8.1)

Ha ocHoBaHHM CTECHEHHOTO KpyueHHUs ypaBHeHHe (8.1) MoxeT GHITH
NpeACTaBJIEHO B BHIE

FIL9 (%) — QL@ (£)=Myp (x) 8.2)
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HJIHn
Myp (%)

V= ()Y W= ®.3)
s Gl (x) }
PR o

Gl (x) — XKeCcTKOCTb  CBOGOAHOrO KpydeHus HOMEPEeYHOro CeyeHHs;
Elg; (X) — JKeCTKOCTb CTECHEHHOTO KpPYyYeHHS IONEPEYHOr0 CeYeHHS,;
Myp (X) — TexyImas opAMHATA BHELIHETO KPYTAILIEro MOMEHTA.

Bynem cunrarb, uro snauenus Iy (x) u [S;(x) Ha JJIHHE paccMaTpH-

BaEMOTO ydacTka Cy[Ha mocrosHHsl. Toraa nudgepeHuuambroe ypas-
HeHHe (8.2) sABiseTcs ypaBHeHHEM ¢ NMOCTOSHHBIMH KoshpuurenTamu
H JIUIs €ro pelleHHs] HaJAO pacloJarath TPeMs He3aBHCHMBIMH rpaHuy-
HBIMH YCJIOBHSIMH.

B kauectse mepsoro u3s mux crexyer OPUHATH YIrOJ MOBOPOTA
¢(0)=10, noCcKOIBKY 3TOT KMHEMATHEUYCKHl napaMeTp ompejeJsieTcs
MEKIy CEUCHUTMH, PACHONOXKEHHBIMH B Hayaje H B KOHIE rPy30BBIX
TPIOMOB. [IByMsi ADYTMMH YCIOBHSIMH MOTYT GHITh, Hampumep, 3Haye-
nus 6uMomentos B (0) u B (), sgecb [-— aauHa OTKDBHITOH 4YacTH
cyana. [ToapoGHee O BBLIYHCJICHHH 3HAYCHHE GHMOMEHTOB IIPH MOJHOM
HJIH HETIOIHOM CTECHEHHH NeMJaHALUH CM. pasi. 3.

YpaBuerue (8.1) B TexHHuecKof JIUTE€pPAType IpeJCTaBiseTcs

0OBIYHO B BH/JIE
PV (%) —a%” (x)=f" (x),

L 1 dMyp (x) )
rie I (x):— T df; _ mE(Ii)C)

(D]

st pelienust gaHHOro muddepeHIHATBHOTO yPaBHEHHS HAaZo pac-
MoJIarath yKe 4eThpbMsl IPAHUYHBIMH YCIOBUSIMH.

[Tokaxewm, uTo paBeHCTBO B KamKAOM CeUeHHU COCTABJAIIHX BHYT-
PEHHUX KDyTAILUX MOMEHTOB — BHELIHEMY II0O3BOJIIET OIPaHUUHTHCS
NPeXKHUMH TPEMS I'DAaHHYHBIMY YCIOBHSIMH. ,

O6patumcs k ypasheruio (8.3). O6uee pelleHHe 3TOr0 YpaBHEHHS
HMeeT BHI:

¢(x)=C chax+4Cyshax-C,;
¢’ (x)=C,a shax -|-Cya ch ax;
¢" (x)=C,a’ch ax 4 Coa? sh ax;
9" (x)=Ca3shax -} Coalchax.

31ech H B nasibHeHIeM HAYalo KOOPAHHAT NPHHHMAETCS B OLHOM
U3 KpaHHUX ceueHHH cyaHa (KOpMOBOM CEeYeHUH).

[Ipu x=0
¢(0)=C+C; nm C;=—Cy;
¢'(0)=Coz; ¢"(0)=Cia?% ¢"” (0)=Cya?. 8.9)
”n ” (0 ” (0
Orciona C, =“’T(20), 0224‘;_) , C,=09 (o)_iagﬁ)_
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9”(0)
o
TloncraBasisi 3Hauenusi C, us 3aBucumoctu (8.4), umeeM ¢ (0)=

Tak kaK ¢ (0)==0 (nepBoe rpaHHUHOE YCIOBHE), TO Ci=—

=—?f—’;§0—) , W — lecp' = EIO8 ¢ (0), OTKyZa CIeLyer, UTO M (0)+

+M(0) =0, 1. e. cobmonaloTcs ycJOBHS paBHoBecHs. Takum obpa-
30M, C yUETOM YaCTHOIO PEIUEeHHS Qg p MOJYUHM:

n 0 " 0
o (x) =20 (chax—l)—l——i—;g——)— shax-g,. o

a?

Jlaa pacKphITHS CTATHUECKOH HEONPEeJeNEHHOCTH 3aiauH Heo6x0-
auMo pacnosarath snauerusmu ¢” (0) u ¢’ (0). [lepBoe U3 HUX, QYHK-
nMoHaJbHO cBA3aHo ¢ B (0) u 3ajaercs Kak IpaHHUHOe YCJIOBHE HA
7IeBOM KOHIe. BTopoe rpaHHYHOE yCJIOBHE MOMKET ObITh BHIPAXKEHO Ue-
pes @” (L), 1. e. pyHKNMIO GHMOMEHTa Ha NPaBOM KOHIE GanKy.

O6parumca Temeps K An(depeHNHaIbHOMY YPaBHEHHIO CTECHeH-
HOTO KpPY4eHHsl B €ro HalHCaHHWH, OTBEYalolleM BbIpaXKEHHIO

Ellg" — Gl =m(x) (8.5)
nm ¢V —a%p”=m (x)/Elg; .

O6wwni WHTErpas OAHOPOAHOrO ypaBHeHus (8.5) MMeeT BHI
¢ (x)=C, chax +Csyshax—4Csx +Cy;
¢’ (x)=Cja sh ax -+ Cyachax+Cs;
¢” (x)=C,a? ch ax+-Cya?sh ax;
¢” (x)=C,a® sh ax -} Coa’ch ax.
Ipu x=0
9(0)=C,+Cs; ¢’ (0)=Cra+-Cs;

" 0 " O (8.6)
Crmp 0~ Co=p @— 7

a3

Ilo cpaBHenuio ¢ pemienneM (8.2) uMeeM JOMOJHHTEIBHOE HEH3BE-
crHoe Cs.
W3 peurenusi 3aBucuMoctedt (8.6):

” " 0 " 0
Clzii(_))_- C2=-37‘3(—)—; Cy=¢’ (Q) — 27 (0) .

a? ’ 22 ’

Ci=0 (0)__‘?_ﬂ)_

a2

ComoctapJ/sisi 3apucuMoctd (8.4) u (8.6) BHAMM, 4TO KO3(QGHIHU-
eutnl Cy, Co u C,; BBHIpaXKaloTcsi yepes HavyaibHble Napamerphl HAEH-
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trubo. Ilpu peuiennn auddepeHuHaabHOr0 ypaBHEHHsi Y€TBEPTOrO IO-
psAlKa, KaK yxKe OTMeuasJoCh, [OSBASLETCA HOBAs IOCTOSIHHAA

" 0 -MK (0)
e

3uauenue C3; 3aBUCUT OT BeJHUYMHL OPJHHATH BHEIUHEro KPyTH-
HIero MOMEHTa B CeYeHHH, COBHAjialolieM ¢ Hauajgom KoopauHart. OT-
CI0Jla CTAHOBUTCS SICHBIM: B Kakofi 6B (hopMe HM 3alUCHIBAJUCh Aud-
¢depeHnHaJbEble YPAaBHEHUS CTeCHEHHOro KpyueHus, B ¢opme (8.3)
uan (8.5), 310 He MPHBOAUT K HEOOXOAMMOCTH H3MEHSITb I'paHHUYHbIE
YCJIOBHA.

W3 Teopuu cTeCHEHHOrO KPydYeHHS 3aMKHYTHIX Npo¢uieil H3BECTHO,
uro GuMOMeHT B (x) Bbipaxkaercs depe3 MEPBYI0 MNPOH3BOAHYIO OT
Mephbl gemmananuu 0 (x):

B (x)=— EI_§ (x),
rage

Ip " m (x) Ip .
6’(X)= Ip—[KcP (X)-'l— GI, Tp—1Iy °

3nech Ip— NOJNAPHBIA MOMEHT HMHEPUMH cedueHus; m (Xx)— IOroHHas
KpyTslas Harpyska [dM (x)]/dx.

I - .
Ip_plx =p, HoayuuM B (x)=— Ef~p [cp” (x)—{—w] R

O603uauas Gr
P

0 :
Muoxurens /op npuHsATO 06osnauate I, Torna

B(x)—— EI, I:cp” () +—’”G—(,i;)—} 8.7)

Us Beipaxkenus (8.7) caemyer

B

E[((i‘) L mG(;;) :(?// ()C),
a orcwaa, tak kKak B(0) =0wu B(L)=0,

(0 14 L )
—”107%:@ ©0); ——mG(,p) =q" (L).

BbiBoz, pacueTHBIX 3aBHCHMOCTE

O6paTtuMcst Tenmepb K BHIBOJAY 3daBHCHMOCTEH, ONpefedlIlux yc-
JIOBHSI IEpPEX0ja COOTBETCTBYIOUIUX NapaMeTPOB KpydyeHus B paccMar-
pHUBaeMbIX ceueHHsX cyAHA. Jlennanauus BCeX TOYEK, PaCIHONOKEHHBIX
Ha KOHTYDHOH JIMHHM CEUYCHHs, TpPHHAaJJexallefl OTceKy cnaeBa (—)
H crnpaBa (+) OT Hee MOJUHHACTCH 3aBHCHMOCTH

W (x, )= — 0 (x)o(x, s). (8.8)

Jlas coxXpaHeHus HENPepHBHOCTH IlepeMelleHHH INpH H3MeHeHHH
napaMeTpoB ceueHHs, OOYCJAOB/JMBAIOMIHX MOsiBJEHHE HOPMaJIbHBIX
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HanpsikeHH#, QyHkums 0 (x) (Mepa IemsnaHamuu) JOJKHA 00s3a-
TEJbHO IpeTephneBaTb Pa3pulB, 4TO MoKeT ObIThb BhIpaxKeHO (GopmyJsoH
6 (x) :
() =—2 (8.9)
rie K — uHTerpajbHbli KO3(PGMHUIIHEHT COBMELIEHHUS,

YCJIOBHH ob1rero BHYTPEHHEro paBHOBECHSA II0 HANIPAXKECHHAM B pac-
CMaTpHUBa€MOM CEUYCHHHN IMO3BOJIAIOT HANIUCATb PABEHCTBO

{ewar) = [ ewar)_.
F F

3/ech 0 — HOpMaJIbHbIe HANPSIXKEHHS TIPH CTECHEHHOM KDyUYeHHH,
Hcnonbsys Beipaxenus (8.8) u (8.9), moayuum

Fj (s0 dF), zpf (o dF)_,

B (x)-
B (x)'i'_“ K .

Kos¢pdnunenr K Moxer Obith HaffieH H3 YCJOBHS, 4TO AOIOJHH-
TeJNbHble HalpsxKeHUs: Ao, BO3HUKAIOUIHE BOJb KOHTYPHOH JIHHHHU CO-
BMEILEHHOTO CeueHust, IPOU3BOAAT HyJeByio pabory. Mimes B Buay, uro
IIOTOHHasl NOTEHNHAaAbHAaA 3HEePrus CTEPXKHS, PacCTArHBAEMOr0 HJH
CXKHMAeMoro HPOJOJLHBIMH YCHJHSIMH, HPONOPLHOHAJbHA KBaapaTy
HanpsiKeHHH, H HCXOAS H3 CKA3aHHOrO BbILIe OTHOCHTENbHO PaloThl
JONOJHUTEJNbHEIX HANpsxKeHUHA Ao, HMeeM

(ear)_={(@ar).. (8.10)
F
BcenoMuHast, uto a+:—B(I—{)-‘-‘°'—+ , c_:%j‘m‘— -
oy w_

# UOLCTAaBJsAA 5TH 3HaueHus B (8.10), mosyuum
e
K= — .
3+

Takum o6pa30M, uMeem cUuaenylomye 3aBUCHMOCTH I[epexola:

Pr=¢_; 0. =Kb_;

T~ (8.11)
Bm+=~,1<—Bw_; ———1/“ .

W3 Teopuu CTECHEHHOro KpYUYeHHs H3BECTHO, 4TO Mepa JemJa-
HaHH .

EI°
—w R S /4
b=+ =y ¢
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HJIH

E1‘%{+ G(l,— 1) =G ,—1,)0. (8.12)

C npyro#i cropoHbl, ocHOBHOe AMddepeHlHaibHOe ypaBHEHHE KPY-
YeHHs HMeeT BHI:

ElYy —Glo =M, (8.12a)
TIpeo6pasys ypaBuenns (8.12) u (8.12a), moayuum
GU,—1)9¢+GlLe' =G ,—1,)0— M, (8.13)
H— Glp‘?’ + Mxp
T G(p—1y)

PaBencrBo (8.13) ucnosbsyem pJsi pacKpBITHS 3aBHCHMOCTH 04 =
= KO_. [cM. BoipaxkenHne (8.13)]. Ono mosBoJsier HaiTH B3aUMHYIO 3a-
BHCHMOCTD MeXAY ¢/ H @

Mxp + G[p_CP'_ - Mxp + Glp_,.‘P:*—

K= = Cm—hm
Ip+—1“+
O6o3nayasg —————— ==y, uMeeM
]p-—_lx—-
K1 (Myp+ Gl ¢_) = Myp+ Gl 9}
, 1 ’,
¥+ =57 [Ma (K1—1)+K1Glp ¢ ]
-
' Iy My, (Ky—1)
=K P_ _ Kp
o+ =Ky =0 + G,
O6o3nauuB
Kyl - M (K1—1)
pp =A1; "“ﬁ)ﬁr—'—zBl, (8.14)
+ P+
umeeM ¢’ = A1q’ + B
OGpatuMcst Tenepb K 3aBHCAMOCTH B = %Bm_}
bumoment B, KaK H3BECTHO, ompeieasieTcd MO (opmyJe
B,==—EI'%,
TOr'Aa
0, 1 0qn
E!$e+ :———K—.— Elaﬂ__;
8 — Glp9” +m (8.15)
G(Ip—Iy) )
' 1p9” m
nan L eyl e Y7y o
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O603HauHuB = p, NOJAYYHM

Ip
Ip—‘IH
0 =p9" g p=0 (" +—g7)-

OGpamasich K YPaBHEHHIO (8.15), umeeM
” 1 0 ” m_
& (e ar)=x fa o= ar,

I

” »

)O

e Y _m- _my
YT T0 K (‘P— I, )T Gl

o4

10

-~

1
[TocKOMBKY MHOXKHTEIb ](;” — =~ K, moayuuM

~

o4

” ” Km_ m
Ky KMo e
¢+ +-ar,_ G,

Km_ m
O6o3nauuB K=A,, —=7—— * _—=B,,
»7aGr, Gl
HMeeM oy = Ay Bs. (8.16)
CJlef0BaTeNbHO, AapaMeTphl «MNepexonar npeAcTaBSIOTC:
e+=9_;
¢f=Ao—+By; (8.17)

¢ = Agp_+ B,
o K‘{[p_ . B Myp (Ky—1)

rie A=—F"; Bi= ;
[P+ GIP+
I~ —
PRVA
I~ -
oy p- K_
Ay—K, By—K ——— 2
GI,_ Gl

Ec/ii ceucHHe KOPIyca sIBJISETCSH OJHOCBA3HBIM KOHTYPOM, 0=¢’
u 3asucuMoctd (8.17) ympomiaroTcs:
or=9_, ¢ =Ko_, p1= Ko

AnropuT™ peuleHHs 3ajayd TPH HCHOJB3OBANHH npHBeJeHHBIX
yCJIOBHHL «Mepexofa» MHapaMeTpoB KPYuCHH:T B MecTax COUpsSKEeHUS
yYaCTKOB C PasHLIMH 3HAUCHHAMA H3ruOHO-KPYTHJIBHOH XapakTepHu-
CTHKHA MOXKET OBITh IpeCTaB/eH CAeAYOIHM o6pasoMm.
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HuddpepennnanpHoe ypasHenne (8.2) co CTymeHYaTo NEPEMEHHBIMH
3HA4YEeHHUSIMH CEKTOpHAJBbHbIX H r€OMETPHYECKUX XapaKTEPHCTHK pe-
[laeTcd METOJOM HaUajbHBIX IapaMeTpoB NOAOOHO TOMY, KaK 3TO Ae-
J1aJioch TPH MOCTOSIHHBIX 3HAYEHHSX H3rHOHO-KPYTHJABHOH XapakrepH-
CTHKH TIO JJIMHE OTKPBITON YacTH cyAHa. Pellenue mNpUBOAHTCA B Mar-
puuHO dopMme.

Jlupdepenunanproe ypaBHenne (8.3) mpencraBisercs B BHAE

y'—aly=r(x), (8.18)
rjpe
f=25r =y ).

(L]

Ilosarad, uro Ha [AJHHE YYacTKa OPAHHATHL KPYTAILIEro MOMeHTa
U3MEHSIOTCA JMHHEHHO, MOXKHO 3alucaTh
fx)=C+mx, (8.19)
M(x=0)
EI ’
w

M (x == 0) — opAMHAaTa KPYTALIEro MOMEHTA Ha JIEBOM KOHIlE paccMmar-
pHBAaEMOro y4acTKa;

1 dM (x)
EI° T dx

-]

m=

O6wee pemenne ypaBHenus (8.18) mpu ero mpaBo#t uacrtH, onpe-
nensieMolt 3apucuMocTtbio (8.19),
C 4 mx
y—Ashax+Bchax—2E%
[TpuHuMasi HayajbHOe YCJIOBHe Ha JIEBOM KOHIE YYacTkKa
y(x=0)=yo; y (x=0)=y,, MOXKHO ONPElEJHTb NPOH3BOJBHbLIE

nocrosiHuele A u B. B pesyibrate noayyaem:

. m
Yo t—— C
A=————; B=yot—.
Torpa A5 IPaBOro KOHIA yYacTKa NpH x == [:

* shu m C C ml
yr=Yoch Yo — 4 shu——cha ——————;

(8.20)

yr="yoashu-+yoch u-+-——chu +—% sh u——a”;—-.

Urak, 3aBucuMocts (8.20) cBsisbiBaeT 3HAUEHHs NPOH3BOIHBIX @
H @” Ha JIeBOM H IPAaBOM KOHIaX yyactka. [lus j-ro yyacTka ee MOKHO

3anucartb
(Za}=IK;} {Z:)+-{q,}- 8.21)
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BBeseHHble 3[€Ch HHIEKCH «/I» H «II» COOTBETCTBYIOT JIEBOMY
H IPaBOMYy KOHLAM y4acTKa, HHAEKC j yKa3biBaeT HOMEp y4acTka.
ITpencrasum BekropH {Z;}; ¥ {Zg}; KaK CyMMy TpeX ABYMEpHBIX

BEKTOPOB:
(Za);=%0 {Sa)j+o0 {Sa};+{SH s (8.22)
(Za) ;=0 {Sa}s+o0 {Sa} {53}, (8.23)
rae
i __IS:;‘ - .
{Si}= si | (=1, 2, 3);
i
(sH=| 2, =1, 2, 3),
n2

@y ¢y — 3HAUEHHS NPOM3BOJAHLIX B Hauaje MEPBOTO yyacTKa.
Hafinem cBssp mexny sextopamu {Si} u {Si} (i=1, 2, 3).
[MoacraBass (8.22) B (8.21) u yuurwBas (8.23), nonyuaem:

{Sa}i=I[K;1{Sa}ss
{sal =K} {S3is (8.24)
{Sah=I1K;1{S3} +1g;).

PopMyan (8.24) ycTaHaB/IHBAIOT 3aBHCHMOCTh MeXIy BEKTOPaMH
{S7} u {Si} (i=1, 2, 3), COOTBETCTBYOIHMH JIEBOMY H NPaBOMY

KOHIIaM j-TO y4acTka.

IIpu nepexopje yepe3 mpaBylo FPaHHIY y4yacTKa 3HAYeHHS MNPOH3-
BOAHHIX ¢’ W ¢” uaMmensitorcs coraacHo (8.14) m (8.16). ¥YcrazoBuM
3aBHCHMOCTH MexXny BektopaMu {Si}; (i=1, 2, 3) u {§% };4 (i=

=1, 2, 3), COOTBETCTBYIOIUMH NPABOMY KOHILY j-r0O y4acTKa H JIEBOMY
_ KoHuy (j+1)-ro yuacrka. U3 (8.22) umeem:

<PJ.=¢P<') . S:'u-l—CPgSﬁl—l—Sil;
1= P0S x2S 12+ 5.
Yuurmsas (8.17) u (8.22), nonyuum

’ _JAiSa
{Sa}1+1—-, ArSop |,
A,S%4
{S241= A;S§2 i (8.25)
| AS4+B
(Si41=|"" 3 .
A2Sn2+B2 Jj
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HaiizeM HauasbHEle 3HaueHHs BexkTopoB {Si}y (i=1, 2, 3), coor-
BETCTBYIOIHE JIEBOMY KOHIY mepBoro ydactka. ITockoabKy suech

(Zah=| .
%o
TO, UHTHIBas pasioxenue (8.22), momyunm
{Sih=lols {s3=1%1; {s=lsl. (8.26)

3aBucumoctd (8.24), (8.25) n (8.26) mno3BoJAKT HaWTH MOCHENO-
BaTeqbHO 3HaueHHs BektopoB {Si}; {Si}; (i=1, 2, 3) ana Beex

yuacrkos. Onpenenus {S? }n (i=1, 2, 3) mns mocnexHero n-ro y4a-

’ ’ 4 2 3 L4
CTKa MOXHO COCTaBHTh ypaBHeHHEe  @oSma—+e0Sme—+Sne=¢n.
Otciofa MOXHO HAalTH BEJHUHHY @
" ” 2 3
Pn— ?Osn2— Sn?

Qo= 7 .
Sn2

Hanee mo ¢opmynam (8.22) u (8.23) Haxomum BekTOpH {Zi},
{Zo}; mas j=1, ..., n.
3HaueHHsl yria 3aKpyYyuBaHHS ¢ Ha KaxAOM yyacTke MOryT ObITh

4

NoJiyueHs u3 3aBucuMocTH @ (x)=¢ (x=0)-+ 5 y(x)dx, roe [;—
0
JJIHHA j-ro ydacrka; x == 0 — HauaJo j-ro y4acTka.
IMoxacrasasia ciona BHpaxenue (8.18), monyunm
A(chax —1) Bshax Cx mx?

¢ (X)=¢(0)+ — L R ™

[TpuMep HCMOJIb3OBAHHS BHIBEJEHHBIX 3aBHCHMOCTER CM. B IPHJIO-
KeHuu 3.
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IIPHJIOKEHHE 1

ONPENEJEHHE CWJIOBBIX H KUHEMATHYECKHX MAPAMETPOB
CTECHEHHOTO KPYYEHHSA
TloMeuteHHEe B pa3f. 3 PacueTHhIE 3aBUCHMOCTH BBHIBEACHH HAa OCHOBAHHU obuie-

TEOPCTHUECKHNX coo6pa)xe}mi«'l. Tax xaK KoHeyHble Pe3y/IbTaTH He BCErjia OUE€BHIHHI,
TO 3/eCb NOMELIeHb ?HOHJp06Hble BHIKJAJK4, Ha OCHOBAHUU KOTOPbIX HoJIyueHbl BbIBE-

JleHHEe 3aBHCHMOCTH.
Mepsbiit cayuait. MO pacnosoxeHo B KOPMOBOH OKOHEUHOCTH

O6imee BhIpaxKeHne [ M(!) nveer BHL o
M (l) =M (0)— B (0)ashal + M (0) (1 —chal) —

oM 4M,
— - Ishal —al] 4 —pE [sha (—a) —a (—a)] —
k=n ’
— D) Brasha (I —uvg). M
k=1

O603HauHM YACTb STOrO BHIPAXKEHHs, He COJAEPKAIEro HEU3BECTHEHIX, Hepes A.
Torza

2Mmax* M
— 2Vl o ol — ] +2Mmex oo (1 —a)) —o (¢ —a)] -
k=n
— Brasha ([ —up) = A. (2)
k=1

TipuMeuaHue 3Hauewuss B, onpeaendiorcs H3 nedbopMalHOHHBIX yCHOBHA (CM. pasi. 5),
H TIOSTOMY YCJOBHO CHUHTaeM HX H3BECTHBIMH.
W3 suipaxkenus (2) ciaepyer:
B (0) ashal = —M () + M (0) +M (0) (1 —chal) + 4;
— — 2M
rax kak T (0) + M (0) = Myp (0) = —222 | 10

2Mmaxa_

B (0)ashal =—M(l) +-——7 —M (0)chal 4 A, (3)
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Ilo yenosuio

BO)aeshal =—M() + Q/WmaxlZ

(1—chal) + A,

C(0)ashal =

ﬂ-”i"i’i(l—chaz)JrA.

Brrunrag (5) us (4), umeem:
[B0)y—C(0)]ashal = —2M (1),

M)

ashal °

B(0)=C(0) —

B cBolo ouepexs, BhuuTan (6) u3 (3), momyuum
—M()— M(0)chal +
@ sh al

QMmax

1A chal

B(0)=C(0)—
Tpuupvas Bo BHEMaHMe TIePBOE YC/IOBHE CTECHEHHsS

2B (0) = B (0) moayuum = [C (0)__:"8111(2 ]=

— M (l)—M(0)ch af +

—-CO+
H nocje npec6pasoBaHui

C(0)ashal (1—x) +

a sh al

QM max

chal =M (I) (1 — ) + M (0) chal.

(4)
)

(6)

(7)

Takmm o6pasom, nepBoe ypaBHeHHe, CBA3HBAaIOLlee II0KAa HEH3BECTHbie TNapa-

merpsl M() u M(l), noayueno.
O6paTuMes Teneph KO BTOPOMY YCJAOBHIO CTECHEHHS

M (0) 2Mmax

B (l) =B (0)chal + shal 4 —=—M%_(hgl 1) —

k=n

4M"‘"" [che ({ —a))—a(l—a)] + 2 Bpcha (I—vg),

110 aHaJIOTHH 0603HauuM

2Mmax 4Mmax

(chal—1) —

k=n
+ ) Brcha(l—wv;) = B.
k=1

—[cha(l—a)—1]+

Tonna

i (0)

B(l)y=B(0)chal + ——"-shal + B,

Moacrasasas BMecro B(0) ero passepHyToe 3HaueHWe, NOJAYUHM

—ﬁ(O)chaHM

chal — M (I)
B()=]CO)+ i chal +

+ _____MiO) shal + B;
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_ —-ﬁ(O)chal—{-—gMz‘ichal '
B =|cO+ i chal +
+——A:Ia(—0)-shal+B, oan
C(l)=C (0)chal +2Mmax® o0y 1 B, (12)

al

Buuuras (12) us (11), mocie npeo6pasoBanusi NOMYYHM

— WMpaxt M (0)
B(l)=C() + aLs’;'fal —~Zshal (13)

Bouuras (12) us (10), noayuum

_ _ M{)chal M (0) 2Mpaxd .
B(=CcW®) ashal wshal ' aLshal ’ (14)
10 BTOpOMY yCioBHIO ¥eB(l) =B (l):
2Mmaxa M (0) ]
""[C(” +aLshal " ashal |
_ M()chal _ M(0) | 2Mmaxa
=CW)— ashal  ashal | aLshal (15)
TIocne npeobpasoBanuil HMeeM
2Mpmax
(l“"’"ﬂ)c(l)“Sh“l‘f'(l_"'u)—'_'L =
=M (0) (1 —=%g) +M(I)chal, (16)

T. €. IOJYYeHO BTOPOE YpPaBHEHHE AJIS1 OUPOHAEICHHA HEH3BECTHBIX.

VYpasuenus (7) u (16) noaBonsior HafiTh 3Hauenns M(l) u '‘M(0) ecnn u3BecTHM
qHCIOBHE 3HAYEHHS KO3(rQHIHEHTOB CTECHEHHS MAelVIaHALHH %k U Xm.
Takum oGpasom,

C (0) (l——xK)ashal—l——?-A—lea—"ichal = M (I) (1 — %) + M (0) ch al;
C(l)(l—xﬂ)ashal—*——QM—zmﬁ-(l—-x“)_e a7

=M (1) chal 4 (1 — =) M (0).

Pemas aTH ABa ypaBHeHHs COBMECTHO, MOJYdHM

="M(O)={m shal (1 —xg) [C (0) chal —C (1) (1 —xg)] +

+ 2o (oot — (1 — ) (1 =)l cht el — (1 —2) (1) (18)
npH wy = 1,0 M (0) =2_sz959_, (19)
LTI STI0N
?'(x),=-470+f1—.
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Bropoii cayuai. MO pacnosiokeHo MeXAY TPY3OBEIMH TDIOMaMH

TIpu BLIBOJiE PACUETHBIX 3ABHCHMOCTe} 3[eCh BO3HMKAeT JOTOJHHTENbHAS Heompe-
JeJeHHOCTb, Ha OCHOBaHHH YHpPOINEHHBIX pacyeToB YCTaHOBHTb, B KaKOil CTeNeHH
yCTpaHseTCs JefiaBalis CeYeHHH OTKPHITHIX YacTell Cy[HA B MeCTe HX CONPIXKEHHS
¢ KOHIEBHIMH mnonepeunwMu nepeGopkamu MO, Heap3si. B janHOM caydyae ciefyer
peulaTh 3a71auy Ha OCHOBAHWH HHTEIDAJLHOTO YpaBHUBaHHA Aedopmaliuil COmpsraeMpx
ceueHuil, 0 Wem TOBOPHTCS B Pasj. 2 Hacrosimeii MeTOIHKH.

B cBsisu ¢ 3TMM B PaMKaX TNOCTABJEHHON 3ajauyy JeJaloTcsl YNpoulaiomiye JIOTY-
LIeHHS.

OnHUM H3 TaKUX [IOTYyUleHHH, HPUBOLANIMX K YMKECTOUEHHIO JKECTKOCTH KOp-
myca, a CeNOBATeNbHO, K 3aBHILIEHHIO PACUETHBIX 3HAUeHHH OHMOMEHTOB, Je/IaeTcs
TPeANOJIOKe e, uTO B YNOMAHYTHIX CEUeBHsX OCYUIeCTBJSETCA MOJHOE CTEeCHEHHe
Jenzanauud, 1. e, M(0) u M(b”)=0 (puc. 1). B KOHIEBHX CeUeHHSX, OIPAHHUUH-

BAIOLIUX pafioH TPY30BBIX TPIOMOB, yuUTeHA BO3MOXKHOCTh JIOOOH cTelleHH AeNJaHaluHu
BBeJeHHEM IIOHATHS KO3(PPHIHEHTOB CTECHEHHSI Xx H %n.

b”
/b' - Mmaz
P
B(0) - MO B(3", B(1)
r ORIy _ )
4 8(%') 1 Z
L/2
b
Puc. 1

O6biuno 1pa pacnoioxennd MO MexX1y Tpy30BHIMH TPIOMAMH JKHJIBIE M IPOUHE
NOMEILEHHs Ha CyAax OTKPHITOTO THNA IEPeHOCSTCS B HOCOBYIO HaACTPOHKy, Gaaro-
Iaps ueMy NPOTHKEHHOCTb 3aKPHITOTO ydacTka HajyObl 34ech AOCTATOYHO BeHKa.

[Mo3TOMy npH BHIOJHEHHH NPAKTHYECKHX pACYETOB MOXKHO IPHHHMATh Xa=1,0.
[TpoTAKEHHOCTb MO AJHHE 3aKPHTOro maay0oif KOPMOBOIO y4acTka, Ha00OpOT, 3HAYH-
TeJbHO MeHbINE, YeM IPH KOPMOBOM pacnosioxkesHn MO, BCIENCTBHE Yero 3Aech pe-
KOMeHJyeTcsl npuHuMaTh B pacueT ®x=0,5 ... 0,6.

Cxema efiCTBHS YCHIMH NOKa3aHa Ha puc. L.

3nauenus OMMOMEHTOB ONpPEAE]SIOTCS CJIeAyiomuM ofpasom.

O6uice BuIpaskeHHe /i ONPe/eJeHHs TeKYI(HX 3HaueHHH opauHat M(x) umeer
BHJ,

M (x) =M (0)— B (0)ashax 4+ M (0) (1 —ch ax) —

2Mmax 4Mmax
__.-—-—aL (Shax_ax)+,‘x>a1T[Sha(x—al)—“(X—al)]—
_Hx>b'B (67)ashea (x—b) _”x>wB (b") asha (x —b"). (20)

Ilpn x=>5' monydum
M (b") =M (0) — B (0) ashab’ + M (0) (1 —chab’) —

2M
————f"—x—-(sh ab’ —ab’), (21)
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OTCrOAa

1 ~Mmaxd .
B (0) =mb—,{ M(b') + ;
M (0) ch ab'—-gi?-'-“—ax—(sh ab’—ab’)}; (22)
1 ' QMmaxa _ 2Mmax@ 4 op —
B<°)=W{ M) + 3
2Mmax r__ I3 } 23
S (shab! —ab) | . (23)
Ws yeaosus % B (0) = B (0) ot
T (b7) (1 — ) + 71 (0) ch b = ——2E {1 — ot - 1 Chab’] —
~ﬂ4—‘“a—"— (sh ab’ — ab’) (1 — ). (24)

TIps TOJHOM CTECHEHHH nenna‘ﬂaunn s ceuennn x=0/, M(b")=0. Torza

71O = g 2Mimas {5 (1 — - rcchal) =  (shatr — o) (1= 0}
(25)

Taxkum ofpasom, eanuuna B(0) mocie MOACTAHOBKH B (22) Buipamenns (25) ompe-
neneHa npH x=>5b"

M (8”) = — B (0) ashab” +—2‘—‘iﬂ‘ﬁ——-/|71 (0) chab” —

—_Qi%i(shab”—ab”)—z; (b') asha (b” —b').

TIpunnmMas M(b') =0, nMeeM

1 ”
STy | B @+

2Mmax " ___ b
— o (shab” —ab").

B(b') = _QLW_?_a!‘__ﬁ(O) ch ad” —

Ws supaxenus mas M(l) moaysnm
B (b") = 1 ) {_B(O)ashal+

asha (/ —
s gy M

ﬂ%ﬁa———ﬁw) ch al —

[sha(l—al)—a(l——a,)]——
M (1)
ESRPRUOPE T1
Eciu M(l)0, sumauenne M(l) ompenessercs H3 YCJIOBHS #aB (1) =B(l).
TIpu s1oM

B(L)—B(O)chal—i———ﬂ)—shal—

_ QMmax (1 — chal) 4 —2ax_ 4Mmax [1— cha(l—a)]+

+B(b)Cha(l—b’)—l—B(b’)cha(l—-b”). (26)
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Buipaxkenne mas B(l) Gymer oTaMdaTbes oOT Bupaxenns B(l) orcyrcTBHem
Y/ieHa

M)cha(I—b")
asha(l—57)

Hcnonpays 3aBrcumocts (26), momyuum

(1—xy)B(l)ashal

M) = ch al ’
rage
B(l)=B(0)chal +M—i())—shaz + ﬂ:gl‘—“—(chal—l)—
—%za—" {che(l—a,)—1]+ B (¥ )cha (I—5) +
+{—B(0)a‘shaz—M—ﬁ(0)ch al——%(shal——d) +
AM — 5"
+-% [sha(l—a,)—a(l—a,)]——-B(b’)asha(l——b’)} %))—.

Omiopa GHMOMEHTOB 1,151 OGLETO CJlydast MOKas3aHa Ha puc. 2.

A
Ipy3oboi /
mpoM MO TpysoBeie mpumer /|

A A1 (1)
’ /
i /rrﬁrm A{rﬂ [
g e Jy,(rﬂ/ ! J . Ky
B(3")

TT
B(2) 5(3") . ‘J‘

Puc. 2

IIPHJIO)KEHHE 2

NMPHMEPLI HCNOJIb3OBAHUSI 3ABHCHUMOCTER JJi1 ONPEJEJEHHUA
CEKTOPHAJIbHBIX XAPAKTEPUCTHUK CEYEHHA, MPUBEAEHHbIX
B PA3]. 4

1. Onpen,eJlelme CEeKTOPHAJNBHBIX H reoMeTpHUYeCKUX XapaKTePHCTHK
NONEPEYHOro CeYeHHs CyAHa ¢ NOANaxyGHOH LuCTepHOi

Boiuncnenne CEKTOPHAJIBHBIX U I'€OMEeTPHYECKHX XapakKTEepHCTHK BBINOJHACTCA NPH-
MEHHTEIbHO K MHIENEBOMY KOHCTPYKTHBHOMY cedeHHIo (puc. 1).
FnaBuble pasmepenus cyAma: L=144,6; B=22,2 m; D=134 wm.
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CXeMaTH3HPOBAHHOE MHU/IEJEBOE CEUEHHE OKA3aHO Ha PHC. 2; NpUBeJEHHbE IJIO-
manu pebep, PACHOJOKEHHBIX MO HAPY:KHOH OOLINBKe [IHHILZ H BHYTPEHHEMY IHY,
BKJIIOYEHBI B TOJIUHHL COOTBETCTBYIOIIHX JHCTOB OOWHMBKH. Hymepalus 3aMKHyTBIX
KOHTYPOB (LH(MpPH B KPYyXKKax) H HapaMeTpoB LMPKYJANHH ¢; BUAHA K3 DHC. 2.
Onpefenenne nNpHBeAeHHBIX JJIHH TPaHelf KOHTYPOB ¢M. B Tabua. 1.

22x250  22x1050 18x250
AN |/ 05(16x2200)
rigs
< /LA
22x1750 \Jﬁ 8x300 )y N s
= qox2200 b |57
22x2000 :
—~ o
22x1507
,..Zx/l./LJ o Jng
—e2xmon S 0,5(10x1500,
¥ : i
18x2200 :
78><J741M| . ,5(12x1560) |
| 12780 /”
20%500 12x800U——
/ 1
i
14x 2000 :
s
. 1 o
4 i §
I o~
!
i
- \
‘\\ 8r1ss
/\74x21170\\ 14x2250 14 x1300 14x5200
14x1900 - -  m— <] P I Sammar B | - ”)
14x2550 \ / 10X7500 0:5(74)(75 0‘
s 13 LR T . |
2(12x1420)  8r48% t4x4400 i
0,5(18x1600)
Puc. 1
Tabauya 1
I'pans AEB B3 34 AM BB Bl 3L BIr
Jauna rpauu [, M 1,46 1,5 1,451 1,5 3,7 { 1,5 3,75 1,3
TohwuHa rpaHy ¢,
MM : 14,8 | 10,0 [ 14,8 | 7.0 | 14,8 | 12,0 | 14,8 | 14,8
zlf=t,.:—‘i’ M 1,45 2,22 | 1,45 3,17 | 3.75| 1,85 8.75| 1.3

47



Ilpodoascenue Taba. 1

I'paus JKI JKL rn AE JKE HC HIT np pPC

Hnvua rpavua 4, m | 1,56 7 1,31 4,6 1,0} 4,6| 1,4 | 1,47] 1,4 | 1,47

TonmuHa rpanu f,
MM 12,0 | 14,8 | 14,8 |14,0 | 14,8 22,0 | 22,0 | 22,0 [22.,0

l;:li—)f—(_)m 1.85( 1,3| 4,6| 1,59| 4,6 0,94| 0,99 0,94 | 0,99
14

22x250
¢ T
241050
20x1750 S
PN ply
228470 o 2o R
l ® %T ®
Yy — 4
15,8%2600 22x1400 o
N - S
™~
10x 1400
L7
/|M
. 20%780
14X3400 .
S
12x1500 74,8x11100 . ! 7
E AN e 3 W/
e & > F2 0x1500 o
- 10x ]
l ® g’*T l@Q'JT 72 @ : rl @ T S
- i A V——-——- i : F’
A X —
r B 4 ex1100 5| 1450 1A
) 4600 1300 5200 '
11100
Puc. 2
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VpapHeHHs HUPKYJIALHH HMEIOT BRI
4y (Iap + 53 + lan) — 42lp3 = 2Fy;

a; (/s + Ig + lan +l;;3)—“1313u—‘11153 =2Fy;
1 r r r 14 r .

a3 ({5p + D + U + fa) — @alsxr — 9olpu = 2F5 1)

94 (Irg + Lne + bye + bir) — dalwr = 2F 5

g5 (Lcn + un + Inp + Lpc) = 2Fs.
F,=1,5.1,45=2,175 M2, 2F;=4,35 m%
F;=1,5.3,75=05,625 M2, 2F,=11,25 m?;
F3=1,5-1,30=1,95 M2, 2F;=23,9 m%
F;=1,5.4,60=6,9 »2, 2F, = 13,8 m?%;
Fyg=1,4-1,47=2,06 M2, 2F;=4,12 M2,
t, = 14,8 MM — ToamuHa OGMIMBKY AHHILA.

TlofcrapuM noiydeHHHle 3HaveHus F; u [; 8 Bupaxende (1):

5,12, — 2,22, — 4,35;

—2,92¢, + 11,57, — 1,854, =11,25;
—1,85¢, +6,3q; —1,85q, =3.9; (2)

—1,85¢5 +12,64¢, = 13,8;

3,865 — 4,12.

Pemns cucreMy (2), noayuam g1=1,495 m; g2=1,489 M; ¢5=1,439 m; ¢:=1,302 u;
q5=1,067 M.

Onpedeaetiue HAYANBHBIX CEKTOPUAADHBIX naoujadel

0
)

= —q g =—1,495-1,45 = —2,17 M

b

0 0 ,

og = o — gylgg = —2.17— 1,489 3,76 = —7,75 w5
0 0

op =0y —qylpr =—7,75—1,439 - 1,3 = — 9,62 u%
0

0 ,
g = op— g lrg =—9.62—1,302-4,6 — — 15,61 n;
0 0 R B
op =“’11_q4l£lE+lnET=—"l5'61_l'302' 1,59

+1,5-11,1=—1,03 M2

0 0 B
oy = op +lgg 5 =—103+7.9- 11,1 = +86,66 u%;
0 0
o =g+l - 9,4 -=86,6641,4-9,4= 1 99,82 m?
0 0

@y = 0y — Ly - 9.7 =99,82—0,78 - 9,7 = 92,25 m2;
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=92,254+2,6- 11,1 =121,1 M3

o gglyy = 121,1 41,47 - 11,1 —
—1,067 - 0,99 = + 136,4 m%;

213,47 — g lp — 136,4 41,4 - 13,47 —
5P

—1,067 - 0,94 — + 154,2 M2

0 0
@y = 0p 4 lpy - 13,47 =154,2 40,35 - 13,47 = + 158,9 u7;

0 0

op = 0q + lyp+9,35=158,9 41,05 9,35 = + 168,8 u2;
0 0
0 = o1 — Lpg - 14,52 = 168,8 — 0,25 - 14,52 — + 165,1 M2;
(] 0

0g =0y + e 124+ g5lyc=121,1 + 1,4 - 12 +

+1,067- 0,94 — + 138,9 w7;
0 0 ,
op =g+ lpe+ 9.7+ gglpc = 138,94 1,47 9.7+

41,067 - 0,99 = 4 154,2 M2;

0 0
Oy = 0p + Lyp - 1,6— g, lyp =—1,034+4,6-1,5 —

—1,302-4,6 = —0,12 m2;

0 o \ .
oy = Oy Flyag - 15— gyl = — 0,124+ 1,3 1,5 —

—1,439-1,3 = — 0,04 2
[1} 0 [
0g = oy + gy - 1,5 — gyl — — 0,04 + 3,75 —

—1,489 - 3,75 = 0,001 M2
0 0 ,
oy =wg+ Iy - 1,5—q, - lgy = 0,001 +1,451,5—
—1,495-1,45=0,01 2.

SmopH HauaJbHEX CEKTOPHAJbHBIX DJomanefi u orcTosHuit rpaet or IIT (xo-
OpJHHATA X;) MpPEACTaBJEHLI COOTBETCTBEHHO HA pHC. 3 u 4.

Bouucaenue /Luneﬁno-cemopua/zbnoeo CTATUUECKO20 MOMEHRTA

0 0
Saoy =2m1xl~F1 H MOMEHTa HHEPUHH OTHOCHTEJNBHO OCH Yy MNpHBeZeHO B TabJa. 2.
TaM e mpuBefleHO BHUHC/IEHWE MOMEHTA HHepUMH cedeHus orHocurensno JATIT— I,

0
Swy
U NOJIOXKEeHHe ueHTpa pr'{eﬂl’lﬂ OTHOCHTEJIBHO OCHOBHOH JIHHUH )’n, K= — 7 ==
y
354,1
=— i3 = oM
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4*

T

154,2

e[|

+99,82

138,9 -
138,9

K 7
] @192,25

- 1,03

~012_-0,04

I 18,
A méyg
4 158,9

8

11T 0’00 0
I3 =012/ -go4|u oN3
y, 15,61 ~9,6201r-7754 8 ~2,176
: -2,17 0
962 7
-15,61 ’
Puc. 3
% g35
11 olllir 9,35
7
435
n PEY4d97
L
” L‘u———'
|1
111 197
9,7
- A g7
W 57
"Tnii
E g5 sHy  145H3 |u
4 14
4 550958 145HE ;A
55 %72
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Inropsl

Jnuna {Mrowads

1 ? 3 4 5
TR Y ——— 77404’ —
66 | 3,75 | 00085 '7’7§[>_"2577 5}32[3;225
Br | 1,3 | o092 'g'ﬁrzl::]g' K @ﬁ %2
ra | se | oo [l . 0,3
we | 46 | o068 '7105‘7 :b‘g%m ”'E’E] &7
wy | 13 | oorez |82 c>‘”zf ‘| o — iz
w |am | | Wee—ouo " | Y T——2}"
wm | 145 | 00215 ] 4 1,4;’ —
wr | ne |oomo | N —~—82 | ¥} ’
sy |15 |oom | S —
3 | 1,8 {0010 AT 0 1,‘35,:, 345
ex | 7,9 | o106 35»?&;@{5 T 21,1
m | o8 | oo | Y s228 w )y
un | 1er | goms |20 I
e | 1,4 | 0052 m,/;« [::]154,2 ’77/’,L\]%7
we |14 |ooms | 1789 u
pe | 147 | 0002 ’”’g@ a7
py | 03 | o0 |7 54,’;(———:] ma e 9%
yr | 1,05 | 00289 |’ ”'qg __:] 1688 G 9
re | gz |oooss | ) ST A

z




Tabruya 2

fibizial e
Popmyra i A (U I P P P
6 7 8 9 10 1 12
1 dsaslas ~1,62 | 00748 |-0,0225
lﬁsa [eds (0 +225) +ednfrotnd =68, 30| 0,0148 |=1,0121 | | as | soor | wa
Lby(zritzyridr oy +220] | - 66,31 | 0,0748 |-0,9814
L[t (g 422+ By (o220 =521, 2 | 0,0748 |~1,7140 | |
L e (e + ) \-138,6 |o,0140 |-1,999% | 11,1 | 2,587
g[d)f(xwmf)uﬁ*(zyzxm)} -24,88 |0,0148 |-0,3682
Y iy, +2n) umnrng] - 0,62 | 0,048 |-0,0092
= \ 5,85 | 5061 | 1,667
Ly 2y ) -0,30 0,016 |-0,004% -
— — 018 | — | )
Lz (b + ) -4748 00120 |-0,5698 | 6,5 | 0,7605 ]
Ly, by + doy) -30,38 |0,0120 |-0,3646 | 5,2 | 04867 | —
% 25 s -2,36 |0,0100 |-0,0236 | 1,45 |95 | —
L e (e +ibe) 3754 0,040 | 52,562 | 11,1 | 13,627 _
Lldy(apo2medpian25,)]| 1900,4 |00100 |13,85% | 104 | nate | 6,0025
L2y (dyr Bu) 726,6 |0,0200 14,532 | 97 | 1,468 _
L, Wy + i) 2101 |0,0220 46,218 | 11,1 | 3,960 —
Y on(ap 2z dolan22n] | 2113 |0,0220 |46,478 | 104 | 3351 |0,0000
L4, (vor2m)rbefene2z] | 1890 |0,0220 |an,878 | 10,4 | 3071|0008
L 2y (D +ed) 2090 |0,0220 |45972 | 97 | 3,099 —
Lp(oyr220rdulasrzngl] 52,8 |5,0220 (17,487 | §,928 | 0,088 _
Lz () 1609 |0,0041 | 38,767 | 9,35  |2,212 _
L oar o 2ng)+Drlmee2z) 39,1 | 0,0220 | 8,604 | 9,475 | 0,4938 _
Lol + o) 2098 o018 |47,368 | 11,1 | 5,004 _
354, 1 52,75 | 3,38
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Hoctpoenue anwps zrasnoix cexropuarsuvix naowaded (puc. 5)

109,75
104,74%
ik
5,38 301 510475
M=
66,38 Fﬂ T—— 99,93
: 7 I 95,01

51,08 — 75,71
1,08 79,71

38,63
J —. £
E
M g;@m?—

=71,05 -41,12 32 84 ‘

o -915 :
' £ w ﬂm’ g
— 41,12, );(32 2,543 1Y -9,15H3 H

~40,5.
_/'0 -11,32945 A

MEB
(il
40,55
-50,02

~85,63

Puc. 5

.0 0
0 =0 + yg, X3 = 0; —6,3lx;.

o =—2,17-—-6,31 - 1,45 — — 11,32 m2;
op=—7,75—6,31 - 5,2 = — 40,55 M2
@p=—9,62—6,31 - 6,5 = — 50,62 u;
G =—15,61—6,31 - 11,1 = — 85,63 u2;
wp=—1,03—6,31 - 11,1 = — 71,05 m¥;
G =—T71,05411,1 - 7,9 = + 16,64 m2;
= 16,64 +15,71 - 1,4 = 38,63 u>;
@y =38,63—9,7.0,78 = 31,06 m2;

54



. P u ™
12tz guio0 | £ (hao+ hen Xen + %) £ 53 | — K
Loy T EvT 4976 - ] 2% -
i K 7
t ) 3 3 3, L3
£2'642 97,00 | 9% G+ 3 X+ $@) § 3% Nt:_w/ o041 - X

3 v
§z'6% 0440°0 [ (i +@Ym + Im) L, 37
v Vv v v’ . .
80l £9 59 -

J 4
‘ Yy + ¥ Ly . : 7J
464220 96100 9% NNQ+ Qvgawu.‘,mn.\qy‘ 41 NQ@%_/MQF.QQ:

g J
oy 89440'0 e (p+im @+ 3m)L 5y iy ] 19
$8°0%- 2906~
¢ t ¢ ﬂma..rmams.* ngh g v gg
2% gni0'0 | sL'e 10D+ D)5, O P — oo
. " £ v g
Li6°D 8H00 | LvY : o 7y 0 ~ ey |9V
9 g 7 £ 4 ‘
£ . ¢
we 2 1 pyfiwdo w'lm pdoiu HDO)
N TE (7 A B e = ¢ ,

pcohnugny

55




L 1 ¢ h; E \\-
9104 00200 | 4L0 (e + M v+ Ym) - Wi L ] wy
voviTey 904¢ ‘
£9'gr
T ¥
95z'u 00i0‘o | %4 (40 + T+ 3 ) 510y _ — Y
v v v v/} £o‘er +9'9s
7
é 3
£L°284 04400 61 @Qtﬂu@&ﬁ\mﬁ LA \\\_ 3
7994+ =" 0041 -
£ g
1eY | oma'o | o4 (50 + o+ §m) S 099 P o |
L2evz | ozoto | oY (5@ + b9 + 8m) £ e = ) n
cy TP DI #9'76~ 880y - f
. _ W ]
goo‘se | oua'o | ¢4 (f@+*mim + Jm) & xi C | HJ
2 - 29°08-
¢ ¢ ¢ £ £ ue " = £
6650 avi00 | ovY . o ne
¢L6-
¢ i N? f £ £ £ he % 3
09042 gni0'0 | oLt 2P+ "@Em + fm) 5 ey ou's- . he
#9*z¢-
9 ¢ ¥ g 4 b
M7 m 7 W19 w1 oyfwdog MY pdoiug 9HDU

Vgl onHaxmvopodjy




¢'4647 - g
[¢2]
£0L'eg | 0z20'0 | gz'o (2@ +2@im + i) £ 21y 4 UL
v v v eyl . ¢
hEe Hh0L 5L 60
_ 3
neQLl - wmzoto | co4 G+ mrm4 @) 5 10y 4 Lh
- 04604 £6'66
. h d
069 pzz0%0 | ' (3@ + fm) 49 . |I|_ : hd
£666 1006
d J
w29er | ozt | uhY (3 +7% + 40) £ , 7 2d
L0'c6 bLUL
. J H
w6 | 0200 | wY (30 +2m¥m+Hm) 5 n , 7 H
bl 8045
. d U
wus | 02209 | #Y 4+t -+ b ) E v h ] au
L0'eh 90499
U H
8421 02200 | L#Y (4 +Veep + ) £ umy _ Bl uH
8299 204§
¢ ( L M_ \.\ V\
H Hep M A £ HY
66406 8009 | 9%z (Y + @ p+ Jn) - Wi gﬁr\\\\\\U%,& HH
9 ¢ % £ Z )
QS"Q mam Wiy w1 vrfiwdog W' pdowe 9H DO )

& 'vouL InHaucvopod]]




oy =121,1—6,31 - 11,1 = 51,08 m;
oy =136,4—6,31 - 11,1 = 66,38 u?;
6p=154,2—6,31 . 9,7 = 93,01 w2
Gy = 93,01 +0,35 - 19,78 = 99,93 m2;
©p =99,93 4+ 9,35 - 1,05 = 109,75 M2;
©g = 109,75 0,25 - 20,83 = 104,54 m2;
0 =138,9—6,31 . 9,7 = 77,71 M
Gy =—0,12—6,31 . 6,5 = — 41,12 m2;
Z,u=_o,o4—6,31 5,2 = — 32,84 u2;
63 =0,00—6,31-1,45 = — 9,15 m2;
6, =0,00—6,31-0=0.
Bbttziw/zeﬂue 2A0BHOZO  CEKTOPUAALHO20  MOMEHTA  UHepyuu

x Y liti ~9 ~ -~ ~9
Iy = —3_(“’;'—1 + w;_ye, + mi) H NMOJIIPHOTO MOMEHT2 HHEPLUHH CeueHHS

L
IP:Z h% I K til; cM. B Ta6n. 3 u 4 COOTBETCTBEHHO.
i

Smiopa IIaBHEX CeKTOPHANBHBIX ILIOMafefi PEACTAaBICHA HA puC. 5.

Tabauya 4
Taomasb 9 Iaomwans 9
Fpans Iir}:ffﬂh':, Big o ™| @)X@), M| Tpans 1;};’,’":- R o M| @x@) wt
Al 0,165 30,8 5,10
AK 0,132 123,0 18,2 CH 0,0309 108,0 3,34
KH 0,041 123,0 5,06 || KJI 0,0140 108,0 1,52
HIT 0,0324 123,0 4,0 JAM 0,0156 94,0 1,46
Iy 0,0384 104,0 4,0 EH 0,165 30,8 5,10
qr 0,0254 87,0 2,2 K 0,018 . 42,0 0,76
TP 0,0055 89,0 4,9 | B 0,018 27,0 0,47
PC 0,0324 94,0 3,04 | B3 0,015 2,1 0,03
X 58,9

Ha ocuoBanuu ta6a. 3 u 4:
1
——2——13 = 26 =2194,5 wmS; I =2-2194,5 = 4389 m5;

%1,,=58.9 M4 T, =117,8 ut.
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Mowmenr unepuun uncroro (Cen-Benanopa xpyuenus) onpeflensercs:

1 n
5 I =1 2 qi2F; = 1,48 [1,425X 4,35 + 1,49 % 11,25 +-
i

+1,439X3,9+1,302x 13,8 4- 1,067 X 4,12] X102 =52,9X 10-2 m#;

Ty =105,8 X 10-2 m4;

-V

=

Ip—1Iy 0

Ip

~1,0; I

~
®© ©

Gly

0,8.107.105,8 - 10-2

EI°

@

2. 1107 - 4389

=0,96-10-2 m~1,

2. CexkTopHasibHble H T€OMETPHYECKHE XaPAKTEPHCTHKH
MONEPeYHOro ceueHus CyAHa c ABOHHLIM GopTom (pHC. 6)

YpaBHeHHS DHPKY/IALHH
91 (Ias + I5s + lan) — 9o lpg = 2Fy;
95 (#5p + fo1t + Laug + I53) — 153 — 93 L1y = 2F;
43 (4or + L + Ln + o) — @l — absr = 2Fy;

95 (Irp + g + Ly + Lyr) — qal>lxr,—' llgm = 2("4; (3)

a5 (Zem + lex + by + Lam) = 4dslin— dalem = 2Fs;

96 (len + en + uc + Inc) — dslkn— 70uc = 2Fg;

7 (!uc + tun + inp + Ipc) — dglpc = 2F;.
F,=1,6X1,45= 2,175 m2, 2F, — 4,35 m2;
Fy=1,56%3,75=5,625 M2, 2F, = 11,25 M2
F3=1,0%1,3=1,95 m2, 2F; =3,90 M2;
Fy=1,6X4,6=06,9 M2, 2F, = 13,80 m2;
Fs=1,4X7,9=11,06 M2, 2F;=22,12 M32;
Fo=1,4X2,6=3,64 M2, 2Fy=17,28 u?;
Fr=1,4%x1,47 = 2,06 m2, 2F; = 4,12 M2,
ty = 14,8 — ToamMHa OGMMBKH AHMILA.

Onpenesienne npHBeleHHHX AJHH TpaHeli KOHTYPOB cM. B TaGum. 5.
Tabauya 5
I'paus AB B3 SH | BB | B | 3U4 | BIr | K | KU | rq | AE
Hnuna rpaun i
LM 1,45 1,5 1,4513,75{1,5 13,7511,3 |1,5 {1,3 |4.6 |1,5
Toawuna rpa-
HH f, MM 14,8 10 14,8114,8f 12 {14,8]14,8] 12 {14.8{14.8] 14
4
U= To M 1,4512,22|1,45{3,75]|1.,85{3,75 1,3 {1,85{1,3 14,6 |1,59
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Hpodorxenue Taba. 5

I'panp JKE EM EK  KJI y UM | KH | HC | JC | HO | 1P | PC

Hnuna rpaunu

5, m 46| 1,479 1,4 {7,9 ] 2,6(1,4 12,6 |1,47{1,4 |1,47
Tonmuua rpa-
HH £, MM 1481 14,8 14 | 10 | 12 |15,8] 22 | 12 | 22 | 22 | 22

t
= _to_ M 46| 1,48,35(2,07|9,74{2,44]/0,94(3,2110,9910,94|0,99

22x 250
o LT
241x1050 o,
22x1750 / (S
p p ly
g7
22x1470 @ 221470 R
N/ 1% 3
22x1400
H i C
'
15,6x2600
2 \ @ %
Fo| |12xt0500 &
10x1400
p —— /i
14x9400 Ts
N
p)
S
| o5 5
 14,8x11100 %1500
c — M X U 3 H/
Ty S 7 g2 74 o
|7 St ot omm =N AN
® S [ VO N G
g worsio] | P oo |
’ 5200
6500
9700
11100
Pac. 6



MopcrasuM noayuennwie smauenus F; u [;7 B cacremy (3)

5,129, — 2,22q, =4,35;
—2,22q, 4+ 11,57q, — 1,85¢,4 =11,25;
—1,85¢; +6,3¢g; —1,85¢, = 3,90;
—1,85¢; + 12,64, —1,4¢; ) =13,80; 4)
—1,4q, + 21,56q5; — 2,07q, = 22,12;

—2,07g5 4 8,669 — 0,94¢; = 7,28;

—0,94g4 + 3,86¢; = 4,12,

Pemus cucremy (4), nosyunm
g =1,499 M; ¢,=1,497 M; ¢g;=1,484 m; q,=1,44T M; ¢5=1,244 u;

qs=1,288 M; g;=1,381 M.
Onpejenenne HauaIbHHIX CEKTOPHAJBHBIX fuIomaged (puc. 7):

148,0

b 4
13454"@ T 148,0

116

3
v
™)
=\
&
o

01

x pS
«© ©
miUlUJJM
o Iy
[T
® S 8
o

75,28

et T ]
>
X
‘kLL'LLLL

|

=0,204-6,034 ~0013 0,001 0|
..20,2 L T O T T e

E MAX Z{ 3 H
Pue. 7 =Rt <l B 5 |a
Huc, [
|G IR0, 0

S

-16,37

)

p=—qlap =—1,499- 1,45 = — 2,17 u3;

€ o
(=]

= op — =—2,17—1,497 . 3,75 = — 7,79 M2;
B 9,1 BB

e o
c

p =g —gylpp = —7.79—1,484 . 1,3 = — 9,72 u3;

g o
O

0= “r —q4lrn=——9 72—1,447 - 4,6 = — 16,37 m?;

(=]
a

g = g — q4lnE+——lnE=-—16 37—1,447 - 1,59 +
+11,1-1,5=—2,02 m2;
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0 0 , B
oy = op _qleK+TIEK =—2,02—1,244.8,35

+11,1.7,9= 4 75,28 M2

(-

0 r
gy = 0y — g + Ly + o Ly ~75.28— 1,288 - 2,44 +
11,1 2,6 = + 101 w2,
0 0 R B
o = oy — @yl + 5 Ly =101 —1,381 - 0,99 +
F11,1- 1,47 = 4 116 w2;
0

o r
o —Glnp +Inp + 13,47 = 116— 1,381 - 0,94 +
+1,4.13,47 = 4 133,5 wy;

“p

0 0 ’
oy =op +lpy - 13,47 = 133,5 + 0,35 - 13,47 = 4 138,2 m2;

0 0
Op =0y + lyp-9,35=138,241,05- 9,35 = + 148 m2;

0 0

Og = op—lpg - 14,62 =148 —0,25 - 14,52 = 4- 144,4 w2,

0

o3 =qylgy—1lg,;-1,5=1,499-1,45—1,45. 1,5 — — 0,001 m2;
0 0

o =g+ ¢y —1I5,+1,6=—0,001 +1,497.3,75—
—3,75-1,56=~0,013 u?

0 0
"’)x=“’u+‘13’)xu—“’}xu +1,56=—0,0134+1,484-1,3—

—1,3-1,5=—0,034 m2;
0 0 s
Oy = 0p + (@5 — ) lem + lgy - 1.5 = — 2,02+ (1,244 — 1,447
X1,441,4-1,5=—0,2 w2
0 0 ,
o= oy +q5lm + - 9.7=—0,20+1,244. 9,74 +
+7.9-9,7= 1+ 88,54 u2;

0 0 ,
og =0y +qelnc+ Iy - 9.7 =88,54 +1,288 - 3,21 +

+2,6-9,7=4117,9 M2

%so — 360,22 w5 -%—Iy=65,96 e
[ ]
y
So
oy 2. 360,22
Inx=— I, =T T2.65.96 =—25,46 m.

Brruncriente INIaBHHIX CeXTOPHANBbHLIX TJIOmafed (cM. puc. 8 H 9) mpomsBoanTCs
Ha OCHOB2HHH ONPeleJCHHH JHHEHHO-CEKTOPHANLHOTO CTATHUECKOTO MOMEHTa M MO-
MeHT2 HHEPIMH OTHOCHTeJBHO OCH y (t1afa. 6):
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64

Inropot
Anuna | Moowade s
Tpans 2paHU 2panu wi M TiM
Lim Fim*
1 2 J 4 5
2,17 0 145
Ap | 1,45 0, N e——, e 0
y 0215 5 p 5 ¢
779 217 52 1,45
58 3,75 0,055 nl B Dl B ——
| i I .
1 T
Br 3 0,0192 p s . ;
-76,.77|_“_|-9,72 11,1 6,0
ra 4.6 0,0681 ) r A| :] r
AE | 4,5 0,0210 ’ 1 P I
-2,02 75,28) 11,1 1
EK 7,9 0,1106 L _— |/r p v
-2,02 -0,20 11,7\19,7
EM L 0,0207 [ E— - u
0,20 0,074 9,7\J6,5
| S————————
My | 32 0,0474 " | W -
+0,034 -0013| 65 52
XU, 1,3 0,0192 " Lo M
-0,017 0 52 P
u 52 0,0770 4 g u,l —— 0
o — P
M 7,9 0,0948 W 7 i "
S A ' I
n 2,8 0,0348 1 ;i ﬂ :
75,28[——’:—]101 "1 1
KH 2,6 0,0411 p u p IH
116 133,3| 11,1 57
np 1,4 0,0308 ”r e %
2
17,9 1539] 5, 97
PC 1,47 0,0323 c p o c
101 17.9] 177 57
He 1,4 0,0308 " c H| |C
K 14 0,040 88,04 7426 11,7!:9,7
1 K K 1
1%
ar | 105 | gozs | i mfr—j?”
o7 | 025 | o008 "*3T {;"'ﬂ 9$[—ﬁ$55
' e 1 —
wrot 1,8 0,010 W e I r
TR Y e 1 [ we—
-0,0 i:‘zﬂ? 48 14
64 79 0,0150 g’ 5 ::3 i
z




Tabnuya 6

Jobisar v |
[ LM BT Tiv } ‘
opryna p%%“ﬂ; ’ (0~ Fidym® icm® |
& ;o0 4 i 9 10 1 2
; ; B i
tdszst 482 x 5| -6,857 | i
_T;_ Os 2+ 1) 00 (2522w 095 b ooon ‘ 1,018 . ! P
Ldse(ag )b (orv2ag)] | 6555} 5040 - 0,969 '} ' , :
Ll (g -2y gl 2] YR RN REEALL )i z
Lalbeedy) gt | 0om | a0 ;. e | —
”,gm,i.r- dig) 7212 70740 | 44,969 || ' } | |
5 o T ) i
Hbeimu 2z du(mee2ma] | /5,48 | Q048 | 0,24 _}i |
’ 3
Yy 720) ¢ dinlma+ 220 | ~3,17 60145 | -0,047 ! . JUV ‘
~Q$x)+£u'(rw2$u)] -0,18 0,0148 , -0,003 E i
Ly Ty ~ag2 | oo | -0,002 |] !
St (e o) 5385 | o000 | 40,617 L R A
| Sy (s + ) 2603 o020 | 31,23 || ’ '
| L (e i) 2544 | 0,078 | 40791 | 11,1 5064 | —
Lawtedredog) 1770 05,0200 | 38,649 L 11,7 2,960 | —
}&Ln(zp«m)+u'sp(x,,+2zp)} 1875 05,6200 | 39,897 }l B
gy -2maye dulmsv2z)] | 4075 | 00220 | 8653 ]
Looldhordin) 1792 0000 | 39432 | 83 so0 | — |
%[Uq)y(1‘5‘21‘,4)*(!?';(@;#21}}] 1591 0,0220 | 34,998 10,4 3,331 0,0054,
LBy 200)+ thrfmy ~22m] | 1150 00100 | meos | 04 | nare | 0,002 f
Lo dasidn) w05 | 00241 | dsss | 835 | 272 -
| Ldolz: 2zayribrives20)] | 3463 | 00220 | 7678 o475 | 0494 | —
HUL (it Br) 7,55 1 oop120 | 0,670 | 68 0,760 -
b, (e idy) 5043 | o010 | 065 | 52 o487 | -
Tas(ds ) 236 | gom0 | <002 | 145 | o012z | —
+ 360,22 65,96

5 3akasz Ne 35
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Cop = 3)1 + Yo Xy =?oi —5,46x;;
op = —2,17—5,46 - 1,45 = — 10,09 m2;
op=—7.79—5,46-5,2 — — 36.19 M2;
6p=—9,72—5,46 . 6,5 — — 45,92 M2;
oy =—16,37—5,46 - 11,1 — — 76,99 M2
Gp =—2,02—5,46. 11,1 — — 62,64 M2;
6y =75,28—5,46- 11,1 — £ 14,67 MZ;
oy =101—5,46 - 11,1 = 1 40,39 u2;

~

o =116 —5,46 - 11,1 — + 55,39 u2;
@p —133,5—5,46 - 9,7 = + 80.53 m2;
@y — 80,53 40,35 - 18,93 — 87,16 n2;
@p=87,16 41,05 - 9,35 — 96,97 MZ;

0 = 96,97 —0,25 . 19,98 — 91,98 w2;

63 =—0,001 —5,46. 1,45 — — 7,92 M2
o =—0,013—546-5,2— 28,41 w2,
Oy =—10,034—5,46 . 6,5 — — 35,53 M2;
Gy =—0,20—-5,46.9,7 — — 53,17 M2;
8n=88,54—5,46-9,7=+35,57 M2;
0o =117,9—5,46. 9,7 — + 64,03 2,

Ha ocHoBanun ganHmix Ta6a. 6 u 7 NPOH3BOJMTCS BBHITHCAEHHE TJIABHOLO CEKTO-
PHANBPHOTO MOMEHTA HHEpIHH

%18 = 1589 M5; & =2 - 1589 = 3178 wme.

Momenr unepyuu c8060dno0z0 Kpyyerus
1 7
5 lx= folzjllh' [2F;];
% I =0.0148 [1,499 - 4,35 4- 1,497 - 11,25 + 1,484 - 3,9 -

+ 1,447 - 13,8 41,244 . 22,12 41,288 . 7,28 41,381 .4,12] =
=91,75-0,0148 =1, 36 m¢;

Iy =272 m% pao1,0;

B Gl 08.10-9.72 s
““1 BT =~ 2.1 1073178~ — 178107 n
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3. OnpeneneHne CeKTOPHATBHBIX H reOMeTpHYECKHX XapaKTePHCTHK
NONEPeYHOro CeYeHHsA CYOHa C JBOHHBIM JHOM H JABYMS 3aMKHYTBIMH
KOHTypamu (pHuc. 10)

¢—1T
f1— Py

& 1
7] SO ¢
LFZ qu
K — — — — 7
b |
A
l o
vy
Puc. 10

IIpu cocraBnennn ypaBHeHMH LHDKYJIALHH NOKA3aHHBE Ha puc. 10 nmyHKTHpPOM
CBSI3M BO BHHMaHHe He NPHHHMAIOTCS:

01 (lag + Ine + lgn) — dylem = 2Fy; }

. , . . (5)
25 (len + Inp + lpm) — 4, /gy = 2F,.

rie Fi=15X11,1=16,65 m% Fy==1,4X11,97=16,76 M2, 2F,=33,3 m?, 2F,=33,52 m?,
to=14,8 MM — TonmuHa OGIIWBKM AHMIIA.

Ounpenenenye npuBefeHHBIX JJHMH TpaHel KOHTYPOB cM. B TalJ. 8.

Tabauya 8

I'paub AT AE EH | EM MC PC p EK KH | HT

Jauna rpanu I, M 11,11 1,5 [11,1] 1,4/10,5 |1,47]1.4 17,9 |2.6 1,47
Tomuuna rpanu #;.mm|14,8] 14 [14,8]14,8] 12 22 1 22 1 14 15,8 22
to

1;-:_[,-7 M 11,11 1,59 |11,1] 1,4]12,95/0,99(|0,94|8,35(2,44 0,99
L
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TTogcTaBHB noaydeHHble 3HaYeHHs [; U F; B cucteMmy (5), momyuum
23,799, —1,4q, = 33,30; }

— 1,44, + 28,06, = 33,52;
q = 1,474 u; }

g:—1,268 u.
Onpedeaenue HaYAABHOIX CEKTOPUANbRBIX naoujader

35=_q11A5=—1,474. 1,45 = — 2,14 m2;
$B=3,B~qlz'53 =—2,14—1,474- 3,75 = — 7,66 m%;
gr=3B_qlz,’3,.=_7,6e_1,474. 1,3=—9,58
2,n=gl._q11,'.ﬂ=—9,58_1,474.4,6=_16,36 mM2;
£E=£n—q11}m+ 11,1 = —16,36 — 1,474 - 1,59 4

+11,1+1,5 =—2,06 M2

0 r
o = 0 — gylgge + 11,15 = — 2,06 — 1,268 - 8,35 +

+11,1-7,9 = +75,04 2
0 0 ,
Oy = oy — Gyl + 11,10, = 75,04 — 1,268 - 2,44 4
+11,1-2,6 = 4+ 100,8 w2;
0 0 ,
o = g — Golpgr + 11,1y = 100,8 — 1,268 - 0,99 +
+11,1-1,47 = +115,9 m2;

(=]

w

|

0 r
o — dylnp + 13,470 p = 115,9— 1,268 . 0,94 +
+13,47 - 1,4 = 4 133,5 m%;

P
0 0
0y = 0p + [py - 13,47 = 133,5 40,35 - 13,47 = 138,2 n2;

0 0
op =g+ lgp-9-35=138,241,05-9,35 = 148,1 M3

0 0
0 = op— Ly - 14,52 = 148,1—0,25 - 14,52 — 14,4 w2;

0 ,
w0y = qylgy— 1,5l = 1,474 - 1,45 — 1,5 - 1,45 — —0,038 m%;

0 0
oy = 0g + ;L4 — 1,505, = — 0,038 + 1,474 - 3,75 —

—1,5.3,75=—10,135 m2;
0 0 ,
Wye = O ‘*“hlx(u_ 1,51>Ku=—0,135+1,474 1,3 —

—1,5-1,3=—0,169 m2;
0

0 ’
0y = oy + ¢y Ly — 1,50y = — 0,169 +1,474 - 3,2—
—~1,5-3,2=—0,25

7



0 0 ,
O =0y + gy lyy + 9.7 — — 0,25 41,268 - 9,74 +-

+9.7-7,9 =+ 88,73 u3;
0 0 ,
og = oy +qylnc + 9,70, — 88,73 41,268 - 3,21 &

+9,7-2,61 = + 118 a2,
2

% =12, X, q; [2F;] = 0,0148 [1,474 - 33,3 11,268 - 33,52] —
1

=0,0148149,0 4-42,5] = 0,0148 - 91,5 = 1,35 m*;
I = 2,70 m*.

IT puMevanue JaapHeHluHe BBLIYUCACHHS ONyIILEHbl, TaK KaK SABJSIOTCA OUYEBUIHBIMU.

4. CynHO C MOMHOCTBIO OTKPBITBIM ceueHHeM (puc. 11)

Ha puc. 12 nokazano cxeMaTH3HPOBAaHHOE CedeHHe Kopryca cyzua. Ha puc. 13—15
NIPDHBCACHLI 3MIOPBI COOTBETCTBEHHO X;, HaYaJbHBIX CeKTOpI/IaJ’lebIX H TJaBHBIX CeK-
TOPHAJBHBIX IIOMIANEH.

8
*7‘=20M
| - -]
b b= 5,0 |
20%300 (F J
=] 7
=/)0(- | L !
o v N I :
H = | :
’ =5 | FS
= | d= ! S
=L ! I EE’ /
i , o
T4 §x500=10x 900 ‘ o
L Ny g1 Ji R L
I A A S SN 2 2 i I .
etz ] RGO
Pue. 11 Puc. 12
23»42”*77??&55”2
T
—/ A
—
\k:
0 Kl
A
Puc. 14
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2147
Z’%’ A

fl P

ngwmmﬂwm_

a0 0.2

Puc. 15

IIPHJIO)KEHHE 3

NMPUMEPBI MCINOJIL30BAHUA 3ABUCHMOCTEHN AJIs1 ONPEAEJEHUSA
MAPAMETPOB CTECHEHHOTO KPYYEHHS, MPUBEJEHHbLIX B PA3]/. 8

Ias onpemefeHdsi NApaMeTPOB CTECHEHHOTO KPYYEHHs KOHTefiHepHOro cyjaHa
TPeTbEero NOKOJEHHsS HCTOJIb30BAHE 3aBHCHMOCTH pasi. 8.

Pacuer BHNOMHeH AJS ABYX BapHaHToB pacmosnoxenus MO no winHe cyaxa.
B nepeom caysae MO pacrmosioxeHo B KOPMOBOR OKOHEYHOCTH; BO BTOPOM — CIBH-
HYTO B HOC ¥ pasfieasieT coGOM HOCOBLIE M KOPMOBOH TpoMbl (pmc. ). Cynso nJju-
ot 280 M pasbuBaercs mo AJHHE Ha IIECTh YYaCTKOB, B IpeAejax XKaXkKAO0ro H3 Xo-
TOPbIX 3HAYEHHS CEKTODHAJIBHEIX M TeOMEeTPHUYECKHX XapakTepHCTHK IPHHHMAKOTCA
HOCTOSIHHEIMH, COOTBETCTBYIOLIMMH CpeIHeMy IO JJIHHE YJYacTKa CEYeHHIO KOopmyca

CyaHa,
/Z) //\
J4 // S \\
ZaMmax/b /{/ :S \\\
£)
MO A \
ve ﬁ/!
20 Jo 40 50 70 &0 30
L=280 !
8) i
- MO - - -
. 7774
20 40 3o 50 70 44 Jo
L=280

Puc. 1. Dmiopa BHEWIHHX KPYTAIIHX MOMEHTOB (@) H CXeMbl PacmoJo-
JKeHHs OTCEeKOB: NepBHIH caydait (6); BTopoil caydait (8)

Ha puc. | moxasaHa nNpOTHXKEHHOCTb 3THX YYaCTKOB B 00OHX BapHaHTaX.
3jecy, Xe NpuBefeHa NPHHATAs B pacdere 3MIOPa BHENIHHX KPYTALIMX MOMEHTOB.
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UncnoBeie 3mavenus H3THOHO-KPYTHJIBHON XAPAKTEPHCTHKH H OCTAJbHBIX mapa-
METPOB H4 KaXAOM M3 YYacTKOB CyAHA, HEOGXOLHUMBle IS pellleHnsi ypaBHEHHS
(8.37), npuBesientr B Taba. 1 u 2.

Ilockonbky Ha JeBoM u NpaBOM KOHIAX CyJHa, T. e. nIpH Xx=0 u x=L Gumo-
MEHTBI DaBHBI HYJIO, TO

” 0y m(0) ” - m (L)
P0) = — G, (x=0) "¢ ()= Gl (r=10)

H‘CHOJlb3yH 3HaueHHusa KOS(pCpHU,HeHTOB, anBeneHHme B 3THUX Taﬁnnuax, unvMeeM
97 (0) =—1,25.107 Mm% ¢”(L)=1,25. 107 n-2.

Kpome Toro, ¢ (0) =0,

TIpu 3amaHHBIX HCXOMHBIX AAHHBIX Gbu TOJyYeHbl 3HAUEHHS] YIVIOB 3aKpPyuMBa-
HHSL @(X), MOTOHHHIX YIJIOB 3aKpyYHBaHus @'(X), a Takke 3HAYCHHS GHMOMECHTOB
-3 IJs1 OCOMX BAapHAHTOB PaCIO/OXKe-

Q-1 s MO.
@ 50 400 150 200 250 7M. Ha puc. 2 npusegess 3naucHus
i ¢(x) u @'(x) B ykasaHHEIX aBYX
N cayyasix. M3 3Toro pucynka, B uacr-
AN HOCTH, CJeAYET, YTO KOHLEBElE Cede-

2 HHSL TIOBOPAYMBAKOTCA OTHOCHTEJbHO
¢ ApYr Apyra npubiau3nTenbHO Ha 44,57
7
N ] B TEPBOM BapHaHTe H Ha 34,5
1\,
~—]
|

|
|

-
v/

BO BTOpOM. CeueHHs, OTrpaHHYHBAIO-
— e paHOHBl TPY30BHIX TPIOMOB,
B NEPBOM  BapHAHTE MOBOPAYU-

bl

Puc. 2. Pacnpepenenne yraos
MOBOPOTa (@) NOTOHHBIX YIJOB
3aKpy4yuBaHuaA (06) W cedyeHHMIl
KOpniyca IO JIJHHE CyaHa mpn
pacnonoxenun MO:

I —B XopMOBO}t oOKOHeuHOCTH; ¢ —
MEXIY TPY30BBIMH TpIOMaMu

Bawres Ha yron @=41". Smopu 6uMomenToB OPHBEREHEl Ha puc. 3 u 4.
BuMomenTs: B MecTax compskenHs OTKPBITHIX M 3aKpPEITHIX YY4aCTKOB CeyeHHS
B MEpPBOM BapPHAHTE COOTBETCTBEHHO DaBHHL:

By sou=—20-1051C. M n Bx=250M=2,35 - 106 1C - M2,

Ipuuem snavenne B=2,35-106 rc-mM2 okasanocs MAKCHMAJIbHBIM JIJIT paccMaTpUBae-
Moro caywas. Haubonpinee 3Hauende OpamHaTH GHMOMEHTZ BO BTOPOM BapuaHTe
HMEET MECTO B CEUCHHH, COBNANAIOLIEM ¢ HOCOROH nepeoprost MO wu pasmo:
By 90 y=—2,56-106 1c-m2.

B ofoux ciyyasx sHaueHHs 6HMOMeHTa B MecTax CONpPSIXKEeHMST OTKPHITOH H 3a-
KDLITOH  yacTeli B HOCYy OKasasmch NDAKTHYECKH OJHHAKOBHIMH M  paBHBLIMH
2,34-10° rc-M? B nepBOM BapHauTe u 2,18-106 Tc-M2 — Bo BTOpOM.

B rtabn. 3 npusesenn smavenus OPAMHAT OHMOMEHTOB B .IOGOM CeYeHMH 1O
AJUHe CylHa B OGOHX BapHaHTAX.

Has comocrasnenus pesyasraTos BLIMHC/ICHHH, BLINONHEHHHIX € YY4eTOM IlepeMeH-
HOCTH MapaMeTpoB CTECHEHHOIO KDYYeHHS, 10 JUIHHE CYAHZ M B IPEINOJIONKEHHH
TIOCTOAHCTBA STHX NapaMeTPOB Ha AJIHHE OTKDHITON 4acTy CYAHA paccMaTpHBAETCH
KOHTEHHEPOBO3 ¢ pacnionoxenneM MO B KOPMOBOH OKOHEUHOCTH.

Ilpu sTomM xx H %g npuHUMaoTCSH PaBHLIMH eIHHHLE.
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(=%
55
OTcek @ El(l, Topt @7 107 6’1’1— . 107 — %
g o P E NQ (s
= © S
g + i
g §9_ 3
e — Q
Bapuanur 1 (MO 8 xopue)
0-—1 0 0,2-1012 —1,25 1,25 0 0
I— —2,82 —2,57 —0,51-10%
1—2 1+ 0.6.10!2 —1,7 0.8 —0,90 —0,54-10°
2— —22,2 —21.,4 —12,8-10%
2-3 2+ 1,43-1012 —14,4 0,55 —13.9 —20,0-10°
3— —9,3 ' —8.,8 —12,6-10%
3—4 3+ 2,0-1012 —7.,35 — —7.,35 —14,7-10°
4— +2,38 2,38 4,76-10°
4—5 4+ 2,0-1012 2,38 — 2,38 4,76-105
5— 11,3 11,3 22,6-105
5—6 5+ 1,43-10!2 13,9 —0,55 13,4 19,2.108
6— 16,9 16,4 23,5-108
6—7 7 0,2.1012 44,9 —1,25 43,7 8,74-105
41,25 0 0
Bapuanr 2 (MO mexdy epysoseimu Tpromamnu)
0—-1 0 0.2 —1,25 1,25 0 0
1— —13.3 —12,05 —2,41.10%
1-2 14 1,43 —5,06 0,55 —4,50 —6,4-108
2— 4,84 5,40 7,7-10°
2—3 2+ 0.6 7.9 0.8 8,3 5.0-10°%
3— —24,07 —23,3 —13,9-105
3—4 3+ 2,0 —12,8 — —12,8 —25,6-10°
4— —0,38 —0,38 —0,76-10°
4—5 44 2,0 —0,38 — —0,38 —0,76-10°
5— 10,02 10,02 20,04-105
5—6 5+ 1,43 12,4 0,55 11,9 17,0-10°
6— 15,8 15,3 21,8-10%
6—7 0,2 42,07 —1,25 40,8 8,16.105
7 1,25 0 0
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TIpH BBIYHCIEHHH CHJIOBBIX M KHHEMATHUECKUX NapaMETPOB CTECHEHHOTO Kpyue-
HUS IPDHHUMAaeM cpelHee B3BeleHHOEe 3HAUeHHe ¢; (mO JamHHM Taba. 1| B mpefenax
OTKpPBITOH 4acTH CYAHA)

80-1,92-10241,41.10-2.120

agp = 300 =1,62.10-2 M~!.

3uauenusn Gumomenra B(0) B OnmOpHOM cedeHHH H yroJ IOBOPOTa OIpeieJseTcs
no QopMyaaMm pasl. 3 B [PEANOJNONKEHHU IOJNHOTO CTECHEHHS CeYeHHH B MecTax
COTPSI}KEHHST OTKPLITBIX M 3aKPHITHIX yacTefl KOpmyca:

_ Mmax 2a (I —chal) 2 (shal —al)
BO)=— {T shal  aL shal +
4 sha(x —a)—a(x—ay) .
+ al [ sh al :I}’
B (0) =29,6.10° 1c - M%;
¢ (1) =S (1 —chax) — 2o L2 (ohax— ax) —
2 ax)2 4 2 x — )2
— TaL [1—Chax+(—a;—)—-]+—az—[l—ch(x—al)_;_i_(_x.é__a_l)_]}.

3uavenue /x NPHHHMAETCH TaKKe CPeJHEB3BEUICHHLIM:
80 - 65 + 120 - 50
200

Gl =4,5-108 1c - M2,

Hcnonbays 5TH AaHHbIE, MOJYYHM Qmax=1,3:10-2=44,51', 9T0 NOJHOCTBIO COB-
najaer ¢ TAaK HA3LIBAGMbIM YTOUHEHHLIM pacueroM (pHC. 2).

3HavyeHre GUMOMeHTa MO aGCOMIOTHOR BeJHUMHE NIPH TPAAMUHOHHOM MeTOHE pac-
4eTa IpeBHIIAET MOJYICHHbe TPH PaccMOTpenud Bapuanta | npumepso Ha 30% (cM.
taba. 3).

HO'BHJLHMOM}/, J1O BbOINOJIHCHHA CC})I/II/I paC‘IETOB H HpOBeJleHHﬂ COOTBCTCTBYIOUIHX
CONOCTAB/ICHHE TpeXAeBPeMeHHO JesaaTh 06061aoie BHBOAE O Hellesecoo8pasHoCTH
HOMOJb30BAHHST YTOYHEHHBIX PAacUeTHBIX 3aBHCHMOCTeH.

TakuM 06pazom, NpUMeHeHHe IPHBEIEHHOTO aJTOPHTMA MO3BOJIAET YUUTHIBATH
[IepeMEeHHOCTh W3THOHO-KPYTHIBHON XapPaKTEPHCTHKY [0 IJIHHE CYAHA H MOXeT OblTh
PEKOMEH10BAHO BO BCEX TeX CIydasx, KOTAA NOJYYeHHEbe MO TPAAMIHOHHOMY METOAY
pacueTHble JaHHble OKAXKYTCA HA Ipelelie JONYCTHMBIX HOPM H KOTJAa B CBASH C 3THM
BO3HUKAaeT IIeOﬁX‘OlIHMO‘CTb B HMX YTOUHCHHH.

Tpeasnoxkennpli MeTOX MO3BOJsET NPOU3BOJUTL pasjelleHHe OTCEKOB CYAHA Ha
m060e YHCI0 yYacTKOB, B Ipeflesiax KaxKJOro H3 KOTOPHIX a=const Gonbile, ueM 3TO
BLINOJHEHO B HACTOSALIUX HPHMEpax.

Iy = —56,0;

YK 629.12:539.4

METOIMKA YYETA HENPEPbBIBHBIX MPOAOJbHbBIX
KOMHUHICOB MPU ONNPENEJEHUHN MOMEHTA
CONPOTHUBJEHUA NONMEPEYHOIO CEYEHHUA KOPNYCA

Hacrosiimasi MeTouka npejHa3HavyaeTcs IJs ONpelelleHHs] CTENeHH
3()PEeKTHBHOCTH HEINPePLIBHHIX MPOJOJbHBIX KOMHHICOB, PaCHOJIOXKEH-
HBIX HE Haj npoxoJbHbiMu mepebopramu (cM. m. 1.5.1 u. IT «Kopmyc»
ITpaBua kjaaccuGHKALUY H MOCTPOHKH MOPCKHX CYJOB).

HenpepwiBHble NpPOROJbHBIE KOMHHICHl, DAacloJIOXKEeHHBE HE Hal
IPOAOJBLHBIMH nepefOpKaM# HJIH BTODHIMH OOpTaMH, paccMaTpH-

78
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BalOTC KaK YacTH4HO >(¢exTuBHble. VX miomanp Moxer OBITH yu-
TEHa NPHU ONpeJeseHHH MOMeHTa CONPOTHBJIEHHS IONEPEYHOro CeUeHHs
KOpIIyca ¢ NOMOUIbI Ko3(pduiueHTa 1, BEIYUCAAEMOro mo dQopmyse:

1— g" @
p=r ———, (1
1 —= Sk a
0
__ & 4 Sops.
rje a=— —ITC ;
1 —_—
‘ S 12 S

LT (A, + )

!
T

p

— 1 M (x)
a m=-——) ————dx— OTHOCHTeJbHOE cpeJHee 3HAUEHHE H3TH-
lTp 0 Mmax
famwliero MOMeHTa, pacCMaTpHUBaeMoOTro B Ipejenax Tpioma; Ajas HeKo-
TOPBIX XapaKTePHHIX KPHBBIX 3TO 3HAYEHHE MOXKHO BBIYHCJIATH NPU TIO-
MOILIH TalJIUIEL;

Sy — ImJouaAb IIONEPEYHOro  CEeYCHHs KOMHHICA — KapJuHrCa,
cM?;  Sp— mJoliajb HONMEpPeYHOro CeuyeHHd KOpIIyca ¢ HOJMHOCTBIO
BKJIIOUEHHBIM KOMHHICOM, M2, [ — paccTosHHe HeATPaIbHOH OCH Mome-

KpuBble n3MeHeHHs U3rubamoero

3|

@opua SnOPH MOMEHTA 10 [LJMHE TPIOMa
Jlunefinas / . M,
5l (‘ + 1)
M, Mz
Z'rp
s
= — {24+
M1 = //2 3 MZ
. Lrp
NS S 1 2M,
Tlapa6onnueckas < 3 (l + M,
M1 =<q Mz
lrp
1 My + M, )
Mq M3 MZ
lrp 7
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PEYHOro cevyeHHsi KOPHyCa ¢ HOJHOCTbIO BK/IIOUEHHBIM KOMHHICOM JO
HeHTpasbHOM OCH CeueHHst KOMHHrca, M; fo-— MOMEHT HHEPIHM Iome-
PEYHOTo CeueHHs KOpIyca € HONHOCTbIO BK/IIOYEHHBIM KOMHHICOM,
M2-cM%; ¢y — pacCTosiHHe BepXHe#l maJyObl OT HeATpaabHOH OCH mome-
PEYHOro CeyeHus Kopiyca, HaMepsiemoe y Gopra, M; M (x)— KpHBas
pacyeTHOro MOMeHTa U3ruGa Kopllyca CyAHa Io JjuHe TpiomMa; Mmax —
MAKCHMaJbHbl H3ruGaloimuii MOMeHT, JeHCTBYIOUIMH LOCEpeNHHe
TpPIOMa, HaXOAsAIlLerocst B pafioHe pacueTHoro uarubaloiiero MOMEHTa,
T-M;

I n 4 | S I m 4+ 1
Ay A %y | Ag A ap
m W 7 —4HCJA0 IOmepeuHblx MNepeGopOK, PAaclOJOXKEHHBIX B HOCY
H B KODME& OT pacCMaTpUBAEMOr0 TPIOMA, COOTBETCTBEHHO,;

v

- j;K
2ep=0,5 - 1074 —%—
S

K

S’ — myowags, KOMHHICa — KapJHIca BHe pafioHa rpysOBBIX JIIOKOB;
S —momanp KOMHHICa — KapJHHrca B pafioHe rpy30BLIX JIIOKOB;

_As
T +k

e TR )]

Tp

A—

rae / u /. — MOMEHTH HHEPIHH COOTBETCTBEHHO IIOIEPEYHOro CeueHHs
IepeMBlUKH U Najdy6HOro CTPUHTepa BMECTe ¢ MPUCOEAHECHHBIMH M0fC-
KaMy 6opra H HPOJOJLIOro KOMHHICA — KAapJHHIca, pacCuHTaHHble
OTHOCHTENLHO BEPTHKAJNLHOH OCH, CM*; [pp-— AJIHHA TPIOMA, CM; C—
paccrosiHue OT GopTa /0 MPOJOJBHOr0 KOMMHICA, CM; b — paccrosiiue
11T manyGuoro crpunrepa po JII, cMm; ke—ana IonepeuHoll mepe-
Gopku 6e3 nokoBoH crofiku pased 0,5; ¢ ZOKOBOH CTOHKOH — 1,0, masa
ABOHHON monepeuyro#t nepebopku — 2,0.

[lnomanab BXOAALMX B COCTaB maJjyOHOTro CTPHHIrepa HempepbhIBHbIX
NPOACAbHBIX KOMHHICOB, PAcllOJIOKEHHBIX He Hajl IPOJOJbHBIMH mepe-
G6opkaMu (BTOpLIMH Oopramu) K paboTalOIHX TAK K€, KaK YacTHYHO
5((eKTUBHbIE, B 9KBHBAJEHTHOE CEUYCHHE MOXKET ObIThb BKJIOUEHA IPH
nOMOIIHM Ko3(dHIuenTa P, onpejenasieMoro no dopmyne (1), rie

x=—=m (1--Ax);
b, AM
(Sut-28w1) 37—

Lrps

AM — MakcuMaJibHOEe OTKJOHeHHe uarubamollero MOMeHTa N0 JJHHE
TpIOMa OT NIPSIMOH JIMHHH HPH BOTHYTOH (opMe SMIOPBI M3rHbaiolero
MOMEeHTa (cM. TabJuIy); Ss-— TOJLIHHA MaayOHOro HacTHaa, cM; bi—
wupHHa nany6Horo crpuHrepa, cM; Sp— IIOIAAb CeYeHHs HACTHJIA
¥ OPOJOJbHOrO HaGopa masy6nl Mexkay OOPTOM H KOMHHICOM, CM;
Sk1 — IJIOINAAb NOHEPEUHOTO CeUeHHsI KOMHHIca — KapJauurca 6e3 mpu-
COCIMHEHHOrO MosicKa, cM2.

Av=2506



9. OCTOMYMBOCTb M JEJNEHME HA OTCEKH

VIK 629. 12:532.322

MPUHL Kb, NOJOXEHHBIE B OCHOBY TPEBOBAHHUMN
K JEJIEHUIO MOPCKUX CYJIOB HA OTCEKH

HMcnosnbayemble panee OCHOBHBIC KPHTEPHH obuiefl OIeHKH Hemo-
TOMASAEMOCTH (CTAHAAPT OTCEYHOCTH HJIH dakTop Aesenus') He B IHOJ-
HOli Mepe OTpPaxKaioT YPOBEHb 6e30MacHOCTH [IOBPEXKIEHHOro CyAHa,
TaK KaK NpH OJHOM H TOM K€ 3HauCHUH JI060TO W3 3THX KPUTEPHER
BepOSTHOCT HEMOTOMJIEHHS PASAHIHBIX CYLO0B MOIKET CYLIECTBEHHO
pasJaHuaThCS.

Jlns mpuMmepa CpaBHAM JBa Cy[dHa € ONMHAKOBOH  IIOJBO/LON
4ACTHIO, AMEIOLIHe OIHOOTCEUHbIH CTAHAAPT HENOTONAACMOCTH, HO pas-
HYIO BBICOTY Ha/BOAHOIO 6opra. Ilpn sTOM CyAHO C GoJblIeH BBICOTOH
Ha/BOAHOrO Gopra OyAeT HMeTh 3HAUNTENbHO MEHbIIE HMOTEePEUHBIX BO-
JOHENpOHHIaeMEBIX nepe6OPOK M, U4TO OUGBHIHO, PEXE MOXKeT TIOJYy-
yuTh NpoOOUHY B paloHe nepeGopKy, T. €. A4S TAKOro Cyaua MeHee
BEPOSITHO JBYXOTCEUHOE 3ATOMJICHHE. TaguM o6pasoM, npH OJHOOTCEH-
HOM CTaHjapre HEeloTOIIACMOCTH GoJiee BEICOKOGOPTHOE CYJHO C MEHb-
uM uncJaoM nepe6opok Gosee GesomacHo HpH noJiydeHHHu MOBPeXK-
neHHH.

CJjenyer Takxke HMETb B BHAY H yC/JIOBHOCTD [IOHSITHS «OJHOOTCEU-
HBll CTAHAAPT HENOTOILIIEMOCTH». B peasbubiX yCJIOBHAX CYIHO, HENo-
TOILISEMOCTh KOTOPOTO IIPH MOBPEeXKACHHH OAHOTO mo6oro orceka obec-
[jeueHa B COOTBETCTBHH ¢ TpeOOBAHUAMU [IpaBuJ, MOXKET 3aTOHYTh HPH
[OJNy4EHHH NPOOOHHE!, He 3aXBATHIBAWOLICH HH OJHY M3 MOUEPEUHBIX
BOJIOHEIIPOHUIIAeMBIX TIepe0OPOK, U3-38 TOrO, T0 JeACTBUTENbHBIA KO-
5(GULHEHT NPOHHIAEMOCTH OKa3aJCa BBILIE pacyeTHOro, peraaMeHTH-
pyemoro I[IpaBuiami, HJIH B MOMCHT aBapii OBIJIO CHJABHOE BOJHEHHE.
B HeKOTOpBIX Cayuasx CyAHO, HMEIOHIEe ONIHOOTCEUHBI CTaHAapT HE-
OTOI/ISIEMOCTH, BblAEPKHBAET 3aTOIVIEHHE JBYX ~CMEKHDBIX OTCEKOB

! q)aKTOp JeJeHus — OTHOIIEHHES JUIMHBL OTCEKa K AJIMHE YCJI0BHOT'O oTCceka, cepe--

JWHA KOTOpOro copmajaer c CcepefHHOH JaHHOTO OTCeKa W NPH 3aTOINICHUH KOTOPOTO
apapuiinas BaTepJHHHs KacaeTcs Ipefe/bHON JIMHHH [OTPYXEHHs. HnuHa Taxoro
YCOBHOTO OTCEKa Ha3HIBAETCS Nipele/pHON JUIHHON 32TOIVICHUS. daxTop AeseHAs
78 JaHHEOrC CyjAHA NpUHMMAaeTCA DaBHBIM MAaKCUMaJBHOMY 3HAYEeHHI H3 BCeX 3Ha-
yennil hakTopa A KaXKAOrO H3 OTCEKOB.
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BCJICNCTBHE CTEUEHMs Psifa OJaronpusiTHHIX OGCTOATENLCTB: HE3HAYH-
TeJbHOH 3arpy3KH, HOJNY4eHHs] IPOGOUHBI B HOCOBOW 4acTH NPH HCXOA-
HOM nu¢pdepeHTe Ha KOPMy, CHOKOHHOM Mope H np. Takum o6pasom,
CTaHAapT OTCEUHOCTH Ha IPAaKTHKe fABJSETCS BeCbMa YCJOBHOH Xapak-
TEPUCTHKOH cTeneHn obecrneyeHnss HeIOTOMsIEMOCTH.

[TockonbKy MpakTHYECKH HEBO3MOKHO OGECHeUHTh abCoJIIOTHYIO He-
IOTONIAEMOCTh, CYJHO HE MOXKET ObITb COXPAHEHO NPH MOJYYEHHH JIIO-
6ol npoGounbl. Mcxox aBapnn A/ NOBPEeXKAEHHOTO CyJHa 3aBUCHT OT
MHOTHX C/Iy4aiiHbiX (paKTOPOB: pa3mMepa H Mecta NPOGOHHBI, COCTOSHHS
Harpyskd B MOMEHT TOJIyYeHHS NOBPEKAEHHS, HHTCHCHBHOCTH BOJIHE-
HHUS M CHJIBI BeTpa B MOMeHT aBapuu. ChefoBaTtenbHO, Haubojee 06b-
CKTHBHOH XapaKTePHCTHKOH YPOBHSA oOCeCNeueHHsi HemoTONISeMOCTH
CyAHa ABJSETCS BEPOATHOCTH €ro COXPAHeHHs IOCHAE IOJYYECHHS MPO-
Gounbl. ITosTomy B HOBhIX [IpaBusiax OCHOBHBIM KPDHTEDHEM YPOBHSA
obecrieueHnsl HEMOTOIVISIEMOCTH NpPHHAT HHAEKC JLeJeHHS HA OTCEKH,
KOTOPHIH fABJSIETCS CONOCTABUTELHOA OLEHKOH BEPOSITHOCTH COXpaHe-
HHS CyJHa NPH NOJYYEHHUH OLHOH MPOGOHHLL.

IlpaBuna nenenns comepkar ABa OCHOBHBIX TPeGOBAHUS:

— BEPOATHOCTHBIA HMHAEKC A JeeHHs CyAHAa Ha OTCeKH JOJIKEH
ObITH He MeHee TpeGyemoro unuekca R, (A = R);

— JoJxHa ObTb obGecnieueHa yHOBJETBOPHTENbHAA aBapHHHAS [O-
CajKa M OCTOHYHBOCTb NPH 3ATOIVIEHHHM 3aJaHHOTO YHCJAA CMEXKHBIX
OTCEKOB (OJHOro JIOGOro HJM JIOGHIX ABYX CMEMKHBIX, B IepBOM CJIy-
Hae NpH NOJYYeHHH DacyeTHOH NPOOOUHBI, HE 3aTparuBawIlell momne-
PEUHbIX BOXOHENPOHHIAEMBIX NepebOPOK, BO BTOPOM — IIPU IOJAYYEHHH
pacuerHo# npoGonHH B s11060M paitoHe Gopra cynHa).

Bropoe tpe6oBanne siBnsiercs TPamULHOHHBIM: OHO COAEPKUTCS BO
BCEX KOHBEHIHSAX IIO OXpaHe YeJIOBEYECKOH KM3HH Ha Mope (HAUHHAS
¢ 1929 r.) u IlpaBunax Perncrpa CCCP (nauunas ¢ 1960 r.).

B IlpaBuna Perucrpa BK/IH0OUYEHBI H HOBbIe MeXAyHapoAHBlEe Tpebo-
BaHHA K NOJPAa3JE/EHHIO MACCAXKUPCKUX CYA0B, KOTOPhIE BOULTH B CHJIY
B 1973 r. u paspaborannl Takxke Ha Gase BEPOSATHOCTHOI'O MOAXOM4.
Ciaenyer ymomsiHyTb, uto MeskayHapomgHas KOH(epeHLUHs N0 oXpaHe
YEJI0BEUECKOH KH3HH Ha Mope 1974 r. npunsia HoBbie IIpaBusa gese-
HHSl B KaYeCTBe 5KBHBAJIEHTHHIX (PaBHOLEHHOH 3aMeHbI) KOHBEHIIHOH-
HpiM [lpaBunaM, HCHONB3YIOLIMM B KauecTBE OCHOBHOTO KpHTEpHs He-
NOTOIISIEMOCTH (haKTOD Je/eHHS HAa OTCEKH.

Hupeke penenust A ompegpessiercs mo dopmyle mnoaHol BEPOAT-
HOCTH:

A=3 WS,

rie W — BepoATHOCTb 3aTONJIEHHSI OTCEKA HJIH IPYNIbl CMEMKHBIX OTCe-
KOB; S — BEPOATHOCTb COXPAHEHHs CyJHA IHPH 34TOMJEHHH TOrO IKe
OTCEKa HJIH, COOTBETCTBEHHO, TOH K€ IPYNIbLl CMEXHBIX OTCEKOB.
CymmupoBaHne B Gopmyse BegeTcsi Mo HOMepaM BCEX OTCEKOB
H TPYNI CMEXKHBIX OTCEKOB.
Beuay Toro, uto uHZeKC A sBAsercss pacueTHOR BEPOATHOCTBIO CO-
XpaHCHHs CyJAHA IPH YCJOBHHM MOJyYeHHS HM NpoGouHbl, 3 W =1.
ITockonbKy aas rpynn ueTnipex H Gojee CMEXHBIX OTCEKOB BEJIH-
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ynna WS mpakTHuecku Bcerja paBHa HyJio, GopMyna Ajs Omperese-
aus uHgekca A Oyner: .
n—1

n n -2
A= 21 Wisi + _21 Wi, i+lSi, i1 '21 Wi, i+1, i+2Si, i+1, it+2e
1= = L=

3recs Wi (Wi 111 Wi, i1, i42) — BEPOATHOCTb 3ATOMJIEHHS [PH TOMyHE
HIH OJHOH MNPOOOHHBI COOTBETCTBEHHO [-TO OTCEKA (nmapwt i-ro u i+1-ro
CMeXKHBIX OTCEKOB, TPOWKH i-r0, i+1-ro # i42-r0 CMEXKHBEIX OTCEKOB);
S; (St irt, Si, iy, ite) — BEPOSTHOCTb COXpaHEHHST CyJla IPH saroine-
HIH COOTBETCTBEHHO i-r0 OTCeKa (i-ro H i-1-ro OTCEKOB, i-ro, i+1-ro
U i+ 2-T0 OTCEKOB); 1 — YHCJIO OTCEKOB Cy/HA .

Baiarofapsi TOMy, uTO Ha BeinuuHy A B/IHSAIOT BEPOATHOCTH TO-
BpeKACHHS KaXKAOTO H3 OTCEKOB M KaMJOH rpyIibl CMEKHBIX OTCEKOB
M BEpOSITHOCTH COXPAHEHHsl Cy/AHA NpH 3aTOIVIEHHH TAKXKe KaxL0ro
M3 OTCEKOB H TPYII CMCKHBIX OTCEKOB, BEPOATHOCTb A ABJACTCS 0606-
[IeHHO#, MHTErPa/ibHON XapaKTepHCTHKOH cTereHn obecnievuennus Hero-
TONJISIEMOCTH.

[Tpu BBIBOAE (OPMYJ A/ ONpEdesieHHs seposTHocTel W u S wuc-
[10JIb30BAJIHCh Pe3YJIbTATL TEOPETHUCCKUX PaldoT, CTaTHCTUYECKHE AaH-
HbIe IO 3JeMEeHTaM IIOBpekKJAeHHUH, 3arpy3KH CYAOB Pa3JAYHBIX THHOB,
mapaMerpaM THAPOMETEOPOJOTHYECKUX YCJIOBHH BO BpeMs aBapui,
a TAKKe AaHHBEC MOJEJbHLIX IKCIEePUMEHTOB MOBEJACHHSA MOBPEXK/ICH-
HBIX CYZOB C 3aTOMJIEHHBIMH OTCEKaMH Ha BOJHEHHH.

PacueTHble 3AaBUCHMOCTH JJIsI ONpefeseHUst BEPOSTHOCTH NOBPEXKAL-
HUSl OTCEKA HJIY TPYNIbl CMEXKHBIX OTCEKOB YUHTHIBAIOT: JIIHHY OTCEKa;
pacHoJioKeHHe ero Mo [IJHHe CyAHAa; Hajuque YCTYIOB nepe6opoK,
OrpaHHYHBAIONUHX OTCEK; 3aKOH pacipeje/eHusi NPOTSHKEHHOCTH [po-
GOHH MPOTapaHEHHBIX CY/0B U BJIHSHHE Ha HEro AJIHHEL, crenudHKani-
OHHOHl CKOPOCTM M THIA CyJHa (TPaHCIOPTHOE HJIH IIPOMBICJIOBOE)
3aKOH DacIpe/eJenusi OTHOCUHTENbHON a6CIuCChl CepelHHbl IpOOOHHEL.

[Tpu HANHYMH NIPOAOJBHOrO MOJAPA3/EesieHUs (nBofiEbIe GopTa, BO-
JOHENpOHHIIaeMble TPOLOJNbHbIE NePeGOPKH 1 [p.) AOMONHATENLHO YUH-
THIBAIOTCS CJy4YaH 3aTOINIeHHs GOPTOBBLIX OTCEKOB H, OT/EJNbHO, COBME-
CTHOTO 3aTOIJIEHHsI GOPTOBBIX OTCEKOB H HeHTpasbHoro. Ilpu aroMm Be-
pOSITHOCTh HETIOBPEXKACHUSA NpOAOJbHON nepeGopKu r (M COOTBETCT-
BeHHO, ee TOBpexJeHust 1-—r) ompenensercs B IlpaBunax 10
¢opMysaM, BbIBEICHHBIM Ha OCHOBE CTATHCTHYCCKMX JAHHBIX O COBME-
CTHOM 3aKOHe paciupefeseHHs TIyOHHB H IPOTSKEHHOCTH MPOGOHHDI.

Jlis Tpex TPYNI CYLOB: IacCaKUPCKHUX; HEMacCaxHUPCKHX, KpOME
HAJMBHBIX (CYXOTPY3HBIX, NPOMBICHOBOTO (10Ta, OYKCHPOB, JIELOKO-
JIOB, HAKATHBIX, CIACATENLHLIX H IVIABYYHX MAasiKOB); TAHKEPOB — NPH-
HSITH Pa3/HuYHbIC TPOLEAYPbl BLIYHCICHHs BePOSTHOCTEH S.

s naccaKMPCKHX CYHOB B Hauaje NS TPeX j-X 3a(HKCHPOBaH-
HLIX OCa/JOK HEelOBPEXNEHHOTO CyJHa, Kaxjaas H3 KOTOPHIX Xapakre-
pH3yeT j-yio UacTb JHanasoHa BO3MOMKHBIX 3KCIIYaTAUHOHHBIX OCANOK,

I B Tlpapuiax BeposTHOCTh W BLIMHC/IAETCA KAk [POHSBEACHHE ap, BEPOAT-
HOCTL S paBHA § AJfl NACCAMKUPCKHX CYAOB H TAHKePOB H NPOU3BEAEHHIO C§ — JUIA
OCTabHBIX THNOB CYZAOB.
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ONIPeLeNAIOTCS BEPOATHOCTH §; COXPAaHEHH CyJAHAa TPH 3&TOMJIEHHH
Kax/0ro 0TCeKa U IPyNI CMEXKHBIX OTCEKOB.

BeposiTHOCTD §; BEIUHCAAETCS, HCXOAS U3 PE3YJAbTATOB pacuera aBa-
PHAHOH TOCAJKH H HadaJbHOH OCTOMUHBOCTH IIPH 3AaTOIJIEHHH pac-
CMaTpHBAEMOro OTCEKa MPH j-H HCXOAHOH OcalkKe.

B pacuere mpuHHMaercd TmpeeSbHO JONYCTHMOE BO3BBHIIEHHE
LeHTpa TAXKECTH AN j-H ocaAku !, pacuerHb#l Ko3hdunueHT npoHniae-
MOCTH TDY30BBIX TOMEIIeHHH TPHHHUMAETCS CPeIHeCTaTHCTHUECKHM
OpU TOH Ke ocajKe. 3aBUCHMOCTh pacueTHOro Kosb@uilpeHTa OpOHHU-
LLaeMOCTH TPY30BBIX IOMeILIeHHH OT HCXOJHOHW OCaJKH OnpejeseHa Ha
OCHOBE CTATHCTHUECKHX [aHHBIX 00 3KCIJAyaTalHyl IIacCaxKHpPCKHX
U Ipy3onaccaxupckux cy/10B. [TocKOMBKY Ha COBpeMEHHBIX MaccaxKup-
CKHX cyAax (BK/AIOUas W rpysonaccazkupckue) oObeM IPY30BBIX MOMe-
IIeHHH OTHOCHTEJBHO HEBEJHK, TOrPEUIHOCTh BLIUUCJEHHST HHAeKkca A,
CBSI3aHHAsl ¢ 3aMeHOH 3akKoHa pacmpefesennss KodQduuHeHTa NPOHH-
I1a€MOCTH I'PY30BHIX TPIOMOB €ro CPeJHMM 3HAUE€HHEeM, He3HAUHTeNbHA.

3aBHCHMOCTL BEPOATHOCTH §; OT NPOH3BEJNEHHS OCTAIOIIErocss Hal-
BOJHOrO 6opTa M aBapHHHOHU METANEHTPHUYECKOH BBICOTHI OINpejeseHa
C YYETOM 34aKOHa PACNPEACACHUS HHTEHCHBHOCTH BOJIHEHHS NPH CTOJK-
HOBeRUsX cynoB. Cileyer OTMETHTb, 4TO OOJBIIYIO YacTh MOBPEk/e-
HHH cyJla MoJyuaotr B NpUGPeKHLIX 30HAX: B Y3KOCTSX U Ha MOJAX0HAX
K nopram, T. €. B paloHaX, rje, Kak NnpaBuJ0, HHTEHCUBHOCTb BOJIHE-
HUsl He3HAYMTeJbHAa. DTHM OOBSACHAETCS, YTO BEPOSTHOCTHL §; CTAHO-
BUTCA G/M3KOH WM PaBHOH eIHHHLE Jaxe TPH CPABHHUTEIbHO MAJBIX
3HAUEHHSIX TPOU3BeeHNS HAABOAHOrO 60pTa B aBapUIHON MeTalleHTPHU-
YECKOH BBICOTHI.

BeposiTHOCTB §; IPH 3ATOIJIEHUH {-r0 OTCEKA MACCAKHUPCKOTO CYIHA
BBIUHCIACTCS 1O (POPMYyJie TOTHOH BepPOSATHOCTH § = > U;-Sj, TRe U;—
OTHOCHTeIbHAA YacToTa IJIaBaHHsl CyAHA B j-M JHAMa30He SKCIJIyaTa-
UHOHHBIX 0CaA0K.

PacueTHble BEPOSTHOCTH §; ONPEAENSIOTCS MPHMEHHTEJIBHO K HaH-
Gosee HeOJMATONPUSITHOMY IIOJIOKEHHIO NPOGOMHB IO BhICOTE B pac-
cMaTpHUBaeMoM paHoHe 3artomseHus. M3-3a mnocsieinero o6CTOSATENb-
CTBa, a I'JIaBHOE H3-3a TOTO, YTO BEJIHYUHHL §; ONPeAeSIOTCs MPH Mak-
CUMaJIbHO AOIMYCTHMOM BO3BBHIHIEHHH IeHTpa Taxectd KGj, uHIEKC ne-
JAeHus A OKasbiBaeTCS 3aMETHO MeHblle NeHCTBHTENBHOH BEPOATHOCTH
COXpaHeHHs NOBPEKAEHHOrO MacCaxHPCKOro CyHa.

Jns HemaccaKMpPCKHX Cy[AOB, KpOMe TAHKEPOB, BePOSATHOCTb HX He-
NOTOIJIEHHST S OIMPeaesIeTcsl ¢ YIeTOM:

— OTHOIUEHHHA JUIMHBI OTCeKa [s K MpeAesbHOH AjHHE 3aTOIJIeHNs
I; (cM. npumeuanue Ha crp. 81);

— OTHOIUGHHUS BBICOTHI 6opra D K ocajake JeJeHHS Ha OTCEKH ds
(yuer Biusinust D/d, okaszajics HeOGXOAMMBIM H3-34 TOTO, YTO B Kaue-
CTBe OCHOBHOIO PAaCyeTHOro IapaMeTpa, ONpefessIONlero BeJNUYHHY §
NPHHATO OTHOWwleHue [¢fl;, a npu [/l = const ocrawmuiica oTHOCH-

! Tlpn mpegensHo AonycTMoM Bo3BputieHHH LIT ROMKHLI BHIIOMHSTBCS TpeGo-
BaHMsl K aBapHHHOH OCTOHYHBOCTH B CJydyae 2aTONJIEHHA 3aJaHHOTO UYHCJIA OTCEKOB
H TpeGoBaHHS K OCTOHYHMBOCTH HENOBPEXAEHHOTO CYIHa, a TaKxke ycaoBme A=R.
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resbHBIL HAABOAHBI 6OPT OKa3blBaeTcs PasHBIM y CYAOB € pasHi-
HbiM oTHOHIeHHeM D/ds npu d <ds);

. COBMECTHOTO 3aKOHA paclpele/teHns OCaJKH H KOd(@uimnenta
NPOHHIAEMOCTH TPY30BBIX TPIOMOB M BJHMSHUS HA HEro THIA CyAHAa
1 Ko3((PUIMEHTa YTHAH3AUHH BOAOH3MEIIEHHUS 110 neasefity DW/A, or
KOTOPOro 3aBHCHT AMANAa30H H3MEHCHHsS OCalKH (miasi  1OGBIBAIOMIMX
IPOMBICJIOBLIX CYAO0B JAONOJNHUTEJIBHO YYHTHIBACTCIH BJAHSIHHE JJIHHBI
cyaHa, a A TPAHCIOPTHBIX pedpuxepaTopos OTHOCHTEJIbHBIH CHeln-
QUKAIHOHHBIA IeIBEHT IPH BBIXOAC B pefic);

— - 3aKOHa pacClpejie/eHus] HHTEHCHBHOCTA BOJHCHHA IPH CTOJKHO-
BEHUSX CY/0B.

[TocKONbKY [JIsl TPY30BBIX TPIOMOB KO3 QHIHEHT IPOHHILACMOCTH
ABJISIETCS BeJMUMHON CydaiiHol, a Aas APYIHX OTCEKOB MpaKTHUECKH
IOCTOSIHHOH, MOJYUYeHb JBe rpynmsl HOPMYJI. [lepsag rpymma Imo3Bo-
JISIeT ONPEICNAT BEPOSITHOCTb S HEMOTONIEHHsl CyAHA NIPH 3aTONICHHH
I'PY30BOrO TPIOMa, BTOPAsi — BEPOSITHOCTD Sm NPH 3ATONICHHH OTCEKOB
C NOCTOSIHHBEIM K03 HIIHEHTOM NPOHHILAEMOCTH.

JIast OTACAbHLIX OTCEKOB HJIM IPYNI CMEXKHBIX OTCEKOB, COAEpIa-
MHX KaK IPY30BOH TPIOM, TaK H NOMECHIEHHA C [OCTOSTHHO! IpoHHIlae-
MOCTBIO, BEPOATHOCTb § ONPEAesieTcst ¢ TOMOWIbIO  HHTEPIOJALIL
MEXKIY S H Sm B 3aBMCHMOCTH OT OTHOLICHHA ofbeMa TPy30BOIo
TpioMa K obiieMy o0beMy OTCeKa HJIH OTCEKOB.

YunrhiBas coenuduKy dKCIayarannd OYKCHPOB, JICA0KOJIO0B, crlaca-
TeNbHBIX CYJ0B M IVIABYYHX MasikoB, (opmysaa Ajsi ONPEeNCHHs BE-
DOATHOCTH § AJISi 9THUX Cy/IOB BBIBEICHa B NPEANONOKEHUH, UTO ocajKa
CyAHA PABHOMEPHO pacmpejeseHa Ha Y4acTKe, COOTBETCTBYIOUIEM 3a-
rpy3ke TONJHBOM, BOJOH M IPOUNMH IPy3aMH, CyMMapHas macca KO-
TOPBIX HAXOAMUTCst B Ipeaeaax oT 159% nexseitta ao nosHoro. M3-za
OTCYTCTBHS CTATHCTHYCCKHX JAHHBIX IO 3arpy3Ke HaKaTHBIX CYAOB
(THIIA «PO-PO»), BEPOSITHOCTA § AJIsl STHX CY/0B BLIYHCIAIOTCA B HPed
HOJIOJKEHHH, 4TO KO3(PHLUEHT NPOHHIAeMOCTH TPy30BbIX noMemnieH i
MOCTOSIHEH M paBeH pacueTHOMY, a OCajKa CylHa pacmpejeiena pas-
HOMEpHO Ha yd4acTke, COOTBETCTBYIOUIEM 3arpyske OT IOJHOro rpysa
naioc 15% cremupuKalHOHHLIX 3a0acoB TOIJIMBA, BOABL M Macaa 10
MOJIHOTO TPy3a IUIOC MOJiHble CHeludHKalMOHHblE 3amachl.

BausiHie aBapHiiHOH OCTOHYHBOCTH Ha BEPOATHOCTb COXPaHEHHS
HEMacCaXKUPCKOro CyJAHA YCJOBHO YYHTHIBAETCS BBEACHHECM K03 u-
IHEeHTa ¢, HAa KOTOPBl yMHOXK&ETCA BeJUYHHA S. Koahduuuent ¢ opu-
HHMaeTcs PaBHBIM €JMHHIe, ecJau IpH MOBPEeXAEHHH paccMarpuBac-
MOTO OTCEKA HJIH FPYIIIbi CMEKHBIX OTCEKOB BBIIONHAITCS TPeGOBaHNs
K aBapuiHOH OCTOMYHBOCTH, CHOPMYJNHPOBAHHBIE B DPa3. 3 IlpaBnda.
COOTBETCTBEHHO TIPH HEBBLIIOJHEHHH TPeOOBAaHHH K aBapudHON OCTOH-
yusocte ¢ = 0,7.

Jlas TaHKepOB, IIOJOBHHA XOJOBOrO BPEMEHH KOTOPBIX MPUXOAUTCA
Ha GajuiacTHble MPOOETH, HPUHAT CACAYIOUIMA MOAXOA K BBIMHCICHHIO
peposiTHocTel s. Eci mpy 3aTONJIEHUH OTCeXa (uiM TPYIIBI CMEXHBIX
OTCEKOB) BHIMOJHSIOTCA TPeOOBaHHA K aBapuiHO# MOCaJKe M OCTOHUH-
BoctH, copmyanpoBaHHbie B uactd [1pasui, Kacalouleficss cranzapra
OTCEUHOCTH, IIPH XOfe CylHA H ¢ rpy3om # ¢ GaniacToM, BepOATHOCTL
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§ A TAHHOTO OTCeKa (HJIH IPYMMNLI CMEXHBIX OTCEKOB) HNPHHHMAETCS
paBHofl 1. Ecam atu tpeGoBaHud BHIOMHAIOTCH JuGO B rpysy, Jaubo
B 0annacre, TO COOTBETCTBEHHO BEPOATHOCTh § NPHHHMAETCH paBHOL
0,5. Korza ke 311 Tpe6oBaHHs He BBLIMOMHSIOTCS HU B rpysy, Hu B GaJ-
Jaacte, 10 s = 0. AHaJIOrHUHBIH MOAXOA MOXKHO NPUMEHATh K CyAaM,
SKCIyaTHPYIOIMMMCS [IDH OJMHOM HJIH HeCKOJIbKHX XapaKTePHbIX CO-
CTOHHAX, B KaXJAOM H3 KOTOPEIX HAarpy3ka H3MEHSeTCs He3HAUH-
TEJBHO.

Coraacuo Ilpasuiam, nugexc genennst A 10MKeH GbITb He MeHbIile
Tpebyemoro nniekca R. B kauectse mapamerpa, ONpEJeJSIONIero HH-
AeKe R, Beibpana BeanunHa Ls+(N/4) (Ls— makcumanbhas JUIHHA
Cy/lHa Ha YpoBHE HJHM HUXKe naayObl mepe6opok, N -— obiiee uyucsao
JIOA€H, BK/IIOUAs YJIeHOB SKHIIAKA, NPEAYCMOTPEHHBIX JJI51 HAXOMXKIe-
HHS Ha GopTy cyaua B peiice). C yBeqanuenuem napamerpa L+ (N/4)
BeHuuHa TpebyeMoro HHIekca R BospacTaer, IOCKOJbKY C YyBeJHYe-
HUEM JUTHHBL YBETHYMBACTCS W CTOMMOCTb Cy[HAa H IPOILE 0GeCrneyd-
BaTL HEMOTON/AEMOCTD, a ¢ yBenuueHHeM N HeOGXOJEMO yiKecTouath
TpeGoBaHus K 6€30MacHOCTH MIdBaHUS.

It maccaxXupCKHX CyZOB, Y KOTOPBIX 4aCTh NaccaxKHpoB H 3KH-
naxa He obecreueHa MECTaMH B CHACATENbHbBIX LLTIONKAaX, TpebOBaHus
K HETOTOINIIEMOCTH MOBHIIEHB. B 3TOoM ciyuae TpeGyembiii ungekc R
BLIYHCISETCS IpH N, pPaBHOM UHCJy JIOAEH, 1151 KOTOPBIX HMEIOTCS Me-
CTa B NVIIONKAX, IJIOC YABOEHHO® YHCJIO OCTaJbHBIX JIOLEH.

3asucumocru R = f (Ls+(N/4)) nas Pa3JHYHBIX THIIOB CYAOB OIlIpe-
ACJNEHEL TI0 pe3yJsbTaTaM pacyeToB HHAeKca A ais psga CYILeCTBYIO-
UIHX CYZOB.

HUs-3a Toro, uro pacuernsie saBucHMOCTH AJISL ONpe/IeNIeHHs] Bepo-
satHocTedt W u S, a caexoBaTtesbHo u uagekca A, psasi pasHBIX THIOB
CYMOB Das/H4HBl, 3aBUCHMOCTH R == f (Ls+ (N/4)) npunstn Takxe pas-
JHUHBIMH, CJIefyeT OTMETHTb, YTO NPHMEPHO MONOBHHA NaCCaAXKUPCKHUX
CYAOB, N1 KOTOPHIX OBLT BHIYHCAEH HHAEKC gedeHus A u KOTOpbIe OT-
BEYAIOT CTapbiM TPEGOBAHUAM K HENOTOIISIEMOCTH, He YAOBJAETBOPSIIOT
TpeGoBanusaM HOBbIX [IpaBur.

Ilasi HemaccasKHPCKUX CYAOB 3aBHCHMOCTH s OTpeJeseHUsT HH-
AeKca R 1MOKa MPHHSTHI TaKHMH, YTO MOUYTH BCE Cyla, YJIOBJIETBOPSIO-
mne oGBYHEIM TPeGOBAHHAM K HEMOTOIIEMOCTH, OTBEUAIOT H Tpebo-
BaHUSIM HOBLIX [IpaBu..

Hoseie [lpaBuia ctumyupyor nosbimenue (aKTHYECKOrO ypOBHS
obecrneueHHs HeNOTOMISEMOCTH, AaI0T BO3MOMKHOCTD YHCJIEHHO OIleHH-
BaTb 3()(PEKTUBHOCTh Pa3JHYHBIX MEDONPHUATHH, CBA3AHHBIX C HEIOTOM-
JAEMOCTBIO CyAHA, U BO MHOIHX CJyYasixX MO3BOJSIOT Gosee CBOGOIHO
paccraBiasATh BOLOHENPOHHIIAEMblE MEePEGOPKH.

H3-3a OTCYTCTBHSI HEKOTODPBIX CTATHCTHUCCKHX HaHHBIX, HEHNOJHOTO
yuera aBapuHHOH OCTOHUHBOCTH, HELOCTATOUHON H3yYEHHOCTH BOMPO-
COB MOBeJeHHs] NOBPEXJACHHOTO CyJAHA Ha BOJHEHHH, [IorpeHIHoCcTel,
CBJISAHHLIX C alNpOKCHMaUMell NPH BbIBOAE (POPMYJI, PacueTHbe 3Ha-
UCHHS BeposTHocTed W m S Moryr oranmuatses ot AeHCTBUTENbHBIX
SHaYCHHH COOTBETCTBYIOLIUX BEpPOSTHOCTEH. Hecmotpst Ha 370, unmekc
A sBNSeTCH NOCTAaTOYHO HANEKHOH COMOCTABHTENBHOL XapakTepHCTH-
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KO HernoTOIJISIEMOCTH CyXOB OJAHOrO M TOrO e THIA, INOCKOJbKY pac-
YyeTHasl cXeMa OINPEICNEeHAs BeNMUYUHE A yuuThiBaeT GObIIMHCTBO HH-
JNUBUAYaJbHBIX OCOOEHHOCTEH Cy/JHa, BAHAIOIIHX Ha €ro HemoTollise-
MOCTb.

B 5KBHBaJIeHTHBIX KOHBEHIHOHHBIX TpeOOBaHMAX W B HOBHIX I[Ipa-
sunax Perncrpa coxpaneno tpeGoBaHHe K obeCledeHHI0 HENOTOIISE-
MOCTH MPH TOBPEXAEHHH OJHOrO JI060ro OTCeKa HJIH JABYX CMEXKHBIX
(Ha Bcell AaMHE CyJHA WJU €e YacTH). DTO CAeJAaHO IJIst IIPEEMCTBEH-
HOCTH TpeGOBaHHH, YIPOILEHUS CONOCTABJICHMS YDOBHS obecnedueHHs
HeloTONJASIEMOCTH BHOBH INPOEKTHPYEMBIX H IOCTPOEHHBIX CY[IOB,
a TakXe JJs COIVIACOBAHHS DPE3yJbTATOB NIPOBEPKH BHINOJHEHUS Tpe-
6oBaHHi c uHpopMauuel o6 aBapHUiHHOH INOCajkKe M OCTOWYHBOCTH.
CneflyeT 0TMeTHTh, 9TO BBeleHne HOBBIX lpasus Perucrpa He mpejno-
naraeT M3MeHeHHs (GOPMBI U cofep:kaHus MHopMamuu 06 aBapHHHONA
nocajike H OCTOHYHBOCTH.

B nanbuefimem nocste pa3pabOTKH HOCTATOUHO TOYHBIX METOJOB
yueTa BJHSHHS aBapHIHOH OCTOHYMBOCTH B DAacueTHOH cXeMme Ompefe-
JIEHUST BEPOSITHOCTHOTO HHJIEKCa JeseHdsi HeoOXOAMMOCTh NpeIbsBIIe-
Hust TpeGoOBaHHE K CTAHAAPTY OTCEUHOCTH CyJHA OTIIaJeT.

TOJJKOBAHHUE OTAEJDbHBIX NNIYHKTOB HOBbBIX NNPABH/JI
YACTHU V «AEJEHHE HA OTCEKH»

Hymepanusi nyHKTOB, [J1aB M PasJesoB NPHHATA COIVIACHO TPeTh-
eMy uznaHuio IlpaBun KaaccuHKanMuH H NOCTPOHKH MODCKHX CYIOB
Perucrpa CCCP, uacts V «/lesenue Ha orcekus, 1977 r.!t

1.1. ComepxaHHe TAaBE NPAKTHYECKH OCTAJOCh TeM XK€, UTo H
B IlpaBusiax wusganusi 1974 r., mIOCKOJIbKY 006J1acTb PacnpoCTPaHeHHst
yacta V HpaBHJI IJs BCEX CYyXOB, KpOMe HaKaTHbIX, HC H3MeHHn/1achb.

1.1.1 Caenyer umerb B BHAY, YTo AjamHa cyana L (cm. 1.1.1)
paBHAa  PACCTOSHHIO, H3MEpEeHHOMY  MeXAy MNepHeHAHKyJIsIpaMu

dg

J

L
L

Puc. 1.1.1. JanHa jpeneHus CyiHa Ha oTcekd Lo W AJHHBI
cyaHa L (d; — ocaaxa no JIETHIOIO TPY30BYK MapKy)

! B nasapHeiinieM uMeHyercs «dacte V IIpaBmi».
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Y Kpa#HHX TOUeK BATEePJIHHHH IO JIETHIOIO IPY30BYI0 MapKy, H HTO
AnuHa L MeHblle WJAH paBHA JUIHHE /JeJGHHS HAa OTCEKH Lg
(puc. 1.1.1).

1.1.1.3 B or/inyue OT APYTHX IPY30BHIX CYA0B TpebGoBaHHS K Jejie-
HHIO GOJMBIIMX HAKATHBIX CYJIOB SIBJISIIOTCS 00S3aTeJbHBIMH, TaK KaK
00BIUHbIe TPYy30BbBle CYAa W NPH (OPMASBLHOM HEBBITOJHEHHH TpeGoBa-
HHUI K HEMOTOIJISIEMOCTH HMMEIOT OTHOCHTENBHO BBICOKYIO BEPOSITHOCTH
COXPaHEHHs MPH MOJAYYeHHH NPOOOHHLL. Ecan He MpHHHMAIOTCH MepbI
K o0ecle4eHHI0 HENOTOIJISIEMOCTH HAKATHBIX CYyJ0B, BEPOSITHOCTh HX
COXpaHeHHs B IIOBPEXJEHHOM COCTOSHHH OKAa3bIBAeTCs HEJOIMYyCTHMO
HHU3KOH.

1.1.2 Tlyskt BBejeH NOTOMY, YTO MOJIOXKeHHs pasf. 4, cojpepxa-
ulero TpeboBaHUs K HENOTOILISIEMOCTH  MEXAYHAPOAHLIX  [IpaBua
0 rpy3oBo#i Mapke 1966 r., oTauUaTCs OT MOJNOKEHHH pa3f. 1—3 ua-
ctu V Ilpasua. Ilockoasky IlpaBusiia o rpy3oBoll Mapke KOHBEHIIHOH-
Hble, HX BHINIOJIHEHUE SIBJISIeTCS 0053aTeNbHbIM.

1.2 DOJBIIMHCTBO ompejeseHHyl M NOSCHeHWH, TPHBENEHHBIX
B 1. 1.2, He TpeOyeT ocoObIX pazbsicHenud. OCTaHOBUMCH TOILKO Ha
TeX, KOTOpble IpeTeplesd H3MEHeHHs HWJAM BBeAeHbl B IIpaBuia
BIIEPBBIE,

1.2.5 Onpejlesiende AauHBI JIeJeHHs] Ha OTCEKH L IIOSICHEHO Ha
puc. 1.1.1 n 1.2.15. Ilpu ompexeneHHu AJUHBI Lg He CJelyeT YUUTHI-
BaTb INPaKTHYECKH HEBOJOM3MENIAIONINE KOHCTPYKLHH, PacIOJOMNKeH-
HLI€ B OKOHEYHOCTSIX CYy/JHA.

1.2.6 JInuna cynna L (cm. puc. 1.1.1) ucnosabsyercs st onpeje-
Jenust obsactn pacnpocrpanenus gacrd V Ilpasua (m. 1.1.1) u pac-
YeTHOH AJHHBL IIPOOOKMH HEMAacCaKUPCKUX CYIOB.

1.2.7 OnpeneseHue anuHbl cyaHa L; COOTBETCTBYET ONpejeeHHIO
JUIHHBL cyana, faHHoMy B IlpaBuiax o rpysosoil mapke. Benuuuna Ly
HCTOJIb3YyeTCst TObKO B pasi. 4 H cooTBercTBeHHO B 1. 1.1.2, Ilpuuuns
HCHOJIb30BAaHUS AJMHHB L, DpUBeNeHbl B MOscHeHHsx K m. 1.1.2.

1.2.15 Ilpumepnl HasBaueHHs pacyeTHOH najayObl nepeGopoK IpH-
BejleHBl Ha pHc. 1.2.15,

1.2.17 B kauecTse npe/esbHOH JHHHHM TOTPYXKeHHUsI NpHHsATA GOp-
TOBasl JIMHHs naayObl mepeCopoK, a He mapaJuiesbHas maaybe nepe-
00pOK, pacno/oxKeHHass Ha 76 MM HHKe ee, KaK ObIO NPUHITO B Ua-
cru V Ilpasua 1974 r.

Takoe nsMeHneHHe BHI3BAHO TeM, YTO B MEXKAYHApOAHLIX 3KBHBa-
JeHTHbIX [IpaBusax JesleHHs HacCaxKHUPCKHX CYNOB Ha OTCEKH [pe-
IeabHasi JHHHA NOTPYXKEeHHs TakKxKe HasHauaerTcs 0e3 ydera HaABOJ-
Horo GopTa, paBHOTO 76 MM.

1.2.18 Omnpepesnense pacueTHOH BBICOTB ABAPHHHOLO HAaJABOAHOTO
Gopra naccaxkKHpCKOro CyjAHa l1oKa3aHo Ha puc. 1.2.18.

Ilpu onpenesenuu BenuuudHel Fy; W yria 6; Bxoga B BOAY OTBEp-
CTHs, 4epe3 KOTOPOoe MOKeT NPOHCXOJUTh MOCTYIJIEHHE BOJAbI B He-
MOBPEXKJIEHHblE OTCEKH, CTATHYECKUH aBapHHHBIA YroJ KpeHa He OpH-
HHMA€eTCsl BO BHHUMaHHe, [OCKOJLKY IIPH pacuere BEPOSTHOCTH S CHH-
JKE€HHe HaABOAHOro GOpTa H3-3a CTATHUECKOr'0 KpeHa YUHMTHIBAETCS TeM,
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4yTo B ¢opmyse (2.5.4-2) u3s BenuunmHs Fi/B, BHIUHTAETCS BeJH-
—tg0.
YHHA 2tg

BBuay ToOro, uto mpu Kauke MM HEHCTBHM HONOJHHTENLHDLIX Kpe-
HALX MOMEHTOB BXOA B BOJLY OTBEPCTHH, Uepe3 KOTOphIe MOIYT 3a-
TalUINBATBCA ~ HCMOBPEXK/ACHHBIE  OTCEKH, NPEACTAaBJASeT GOMAbLIYIO
OM4CHOCTD, YeM BXOA B BOAY BONOHENPOHHIAEMBIX YUACTKOB MaxyGhl
nepe6OpPOK, B KauecTBe apaMerpa IpH onpeleqeHHn Fy HODHHSATA BEJIH-
unHa By tg /3, a me Batg6;/2, koropas dopmanbho comocTaBHMA
C HaBOAHLIM GopTOM.

IIpu npakTHueckHX pacuerax, ec/H BeJHYHHA §; HOMXKHA TIPHUHH-
MaTbCsl PABHOH HYJIIO TIO YCJIOBHSIM, OTOBODEHHBIM B m. 2.5.4 (Hampu-
Mep, eCJii aBapMHHasi MeTaleHTPHUECKAsl BHICOTA Hap << 0), TO BeJH-
uuHy Fy Aas paccMaTpHBaeMoOro orceka (Hid FPYNOL CMEXHBIX OT-
CEeKOB) NpH HCXOJHOM ocaike d; MOXHO He OIpeNesiTh.

1.2.22 u 1.2.23 TIpumephl, HITIOCTPHPYIOLIHE ONpeJie/IeHHe LIUPUHBI
cynaHa By u B,, npuBenens Ha puc. 1.2.22.

5,
Nanyba nepedopox

Carag Bsicoxas B/
Jenexusg Ha omeexu

Puc. 1.2.22. Illupuna cyzsa B, u B,

By (ceuenne Ha cepeluHe MJIMHBL CydHA Lg)

T

1.4.4 Tlpu nocTpoeH#H auarpaMmbl aBapHiHON OCTOHYMBOCTH BCe
OTBEPCTHs, HMeIOUIHe INTAaTHble 3aKPBITHSA, HEMPOHHIAEMOCTh KOTO-
PBIX AOCTATOYHA C TOYKH 3peHHA noJoxeHHH 1.4.10 gactu IV «Ocroii-
YHBOCTHY», CYHTAITCH 3aKPBLITBIMH, a CaMH 3aKPHITHS — MPENATCTBYIO-
IIHMH  PACIPOCTPAHEHHIO BOJbL 110 CYJAHY NPH KaukKe HJAH AeHCTBHH
LOMNOJNHHUTENbHBIX KPATKOBPEMEHHBIX KpeHAlnx MoMeHToB, CKa3aHHOe,
OJHAaKO, HE O03HAYaeT, UTO BCE TAKOrOo POAa 3aKPHITHSI NPENSTCTBYIOT
pacnpocTpaHeHHi0 BOJAbI NPH HX ITOJHOM HJIH YACTHYHOM IIOCTOSIHHOM
HNOTPYKeHHH HUJKe aBapHHHON BATEPAHHUH, T. €. BaTEPJUHHU TIOBPEK-
JEHHOTrO CyIHa, onpefeqeHHoH A/s1 Tuxo#l Boxwl. [lostomy B 3.5.60 HOP-
MHDYeTCsl MUHUMaJIbHOE BO3BHIIIEHHE HMIKHHX KDOMOK OTBepCTHH Haj
aBapHHHON BaTepJauHHEH.

1.4.5 PacueTbl aBapuiiHO# NOCAaAKH ¥ OCTOHYHBOCTH CJEIyeT BbI-
MOJIHATH - B TPENNOJOXKEHHH, 4TO BCe XKHAKHE TPYy3Bl, HaxXoAsllpecs
B TIOBPEKJAEHHBIX IHCTEPHAX, MOJHOCTBIO BBIIHMBAIOTCA M3 KOpmyca u
3aMellanrcs 3a6opTHOH BOAOK (40 yPOBHSI aBapHHHOH BaTepJHHHH,
€CJH Moc/elHsAs nepecekaer mucTepHy). IIo3ToMy cooTBeTCTByIOLLHE
pacueTsl NPOH3BOAATCS NPHMEHHTEJNLHO K YCJOBHOMY COCTOSIHHIO
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cysHa 6e3 KHUIKHX TPY30B, 3aMellaeMblX 3a00pTHOH BOAOH mNpu 3a-
TONJIEHHH pPaccMaTpHBaeMOro OTCeKa.

1.4.6 C BeenenueM HOBHIX [lpaBun TpebGoBaHus K popMe U COAEP-
XKaHHo HHpopMauuu of aBapuilHO# NMocajke M OCTOHUYMBOCTU CyAHA
He H3MEeHHJHCH.

1.5.3, 1.5.4 u 1.5.5 TlpaBusa gonycKamoT B OTAE/JbHBIX CJaydYasnx
BMECTO VAOBJAETBOpeHHsi TpeGoBaHus A Z=R BHINOJHATL TpeGoBaHHUS
IlpaBun penenus Ha otceku 1974 r.

Takoe oTcTyniieHHe BBeJAEHO B TeKCT IIpaBua No CAeAyIONIHM TpH-
4HHAM!

-— B Mexaynaponnoii KOHBEHIIUY N0 OXpaHe YesOBeueCKOH >KH3HH
Ha Mope 1974 r. HoBbie TpeOOBaHHA K JeJIeHHIO Ha OTCEKH, paspabo-
TaHHble Ha 6ase BepOSITHOCTHOr'O TMOJAXO0Jd, CYHTAIOTCH 3KBHBAJIEHT-
HBIMH crtapbiM Tpe6oBanuam (1960 r.), B OCHOBY KOTOPHIX IOJIOKEH
(dhakTop HLeneHus;

— HEeKOTOphle THUNBl CYJOB (3eMCHapsiAbl, CyJa CHELHaJbHOrO Ha-
3HaYeHHd, CyAa HeTPAJHUHOHHLIX THIOB) CVYIIECTBEHHO OTJIUUYAIOTCH
II0 XapakTepy 3KCIJIyaTallMH, BJAHAIOLIEH Ha 3aKOHBI pacipejeseHHs
3/71eMeHTOB NPOGOUH H/MJIM 3JEMEHTOB 3arpy3KH, OT CYHOB, IJsi KOTO-
pPBHIX TpHBeAeHbl (OPMYJH pacueTa BEPOSATHOCTHOIO HHAeKca A;

— IIpH KalHTAJbHOM PEMOHTE WJH NepeoOOpPYAOBAHHMH CYAHA BHI-
noJHeHHe Tpe6oBaHUH HOBHIX I1paBuy JAeseHHS Ha OTCEKH MOXEeT OKa-
3aTbCsl TPYAHBIM, OLHAKO CHHMAaTb TpeGOBaHHS K HEINOTONJASEMOCTH
HeleJsecoo6pasHo.

1.5.6 [lonoxenue o 3HakKe JesieHHs1 Ha OTCEKH B CUMBOJIE KJjacca
CyJdHa ocTaeTcs NpeXHHM, a HMeHHO: 3HaK NPHCBAHBAETCH, €CAU CYLHO
yaoBJjaeTBopsier TpeboBaHuaM uacTH V «[leseHnss Ha orcekH». 3HaK

lll O3Haydaer, 4To aBapI/IﬁHaH OCTOHYUBOCTb U NOCahKa CyAHa YyAOBJIET-
BOpdeT TpE6OBaHI/I${M HpaBI/I.H IIpH 3aTONJIEHHH OJHOIo J1060r0 OTCeKa;

3HAK '2' — JI0ObIX ABYX CMEXHBIX U 3HAK ’3, — JIIOOBIX TPEX CMeX-

HBIX OTCEKOB.

2.1.1 OnpeneneHue MOHATUA NpeAeNbHON IJIHHBI 3aTOMNJIEHHS IPH-
BeleHo Ha pHc. 2.1.1 (cM. mosicHeHust K 1.2.17 06 HCKJIOYEHHH BeJIH-
YHHBI 76 MM).

*Ans ymeHblIeHHst TOTpelTHOCTell pacueToB KO3GGHIHEHT NPOHH-
L aeMOCTH My, HPH KOTOPDOM JMOJIKHA ONPeReNsTbCAd KpUBasi [y, IPUHAT
paBHbM 0,8, 4TO HPHUMEPHO COOTBETCTBYET CpelHEMY KO3(Q(HIHEHTY
IPOHHLAEMOCTH BCETO CYAHA.

H3BecTHO, 4TO ueM JAaJfblie OTCEK OTCTOHT OT MHUAEJb-LINAHTOyTa
H yeM OoJblile pasHUIA MeXAY (PaKTHUECKHM 3HAUYEHHEM [p H 3HA-
YeHHEM Uy, IPH KOTOPDOM PpAacCUMUTHIBAJACh NpelesbHAasl MJauHA l;, TeMm
Gosblie HOTPEUIHOCTh HCIIONB3yeMoll B  pacyerax 3aBHCHMOCTH
Wplps = nsly, rie lpy — nNpefenbHas NJHHA 3aTONJEHHS, ofnpejiesIeHHAA
pH Up.

2.1.2 n 2.1.3 Ha puc. 1.2.15 mpuBeaeHEI NOJOKEHUS NPeAEAbHEIX
JHHHH TIOTPYXKeHHsl, KOTOpHe cJelyeT NMPHHHMATL MPU HAJNHYHH YCTY-
noB naaybOs nepeGOpPOK MO AJHHE CYAHA, 4 TakxkKe IPH HCHOJb30BAaHUH
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YCJIOBHSL O JMONVINEHHH BXOXKICHHSI MPEAEIbHOH JHHHH IOrPYKEHH:
B BOJAy B paloHe 3aTONJIeHHS.

2.1.4 Tlpakruyeckuil cnioco® NOCTPOeHHUsT KPUBOH MpeAeJbHbIX JJIHH
orcekoB npusejied B yuebuuke B. B. CemenoBa-Tsar-lllanckoro «Cra-
THKA ¥ AuHaMuKa Kopabasi» (usg. 1973 r.). Yder pacueTHOro 3HAMHS
ny=0,8 cJaexyeT IPOHU3BOMUTH YyBeJHUEHHEM INpelesbHbX 00DheMOB
oTcekoB B 1,25 pasa mo cpaBHeHHIO ¢ omnpejeseHHbIM npu p = },0.
PekoMenayercsl N1poU3BOAHThL NPOBEPKY ABYX-TPeX TOUeK KPHBOH Ipe-
JleJIbHBIX JJIHH OTCEKOB C NMOMOILBIO KOHTPOJBHBIX PaCueToOB MOJIOXKe-
HUSl aBapHHHON BaTepJMHHH NPH 3aTONJIEHHH OTCeKa [peAeJbHOH

S

Lef2]1e )2

ey N

z

Puc. 2.1.1. KpuBast npeieibHbX [IJHH 3aTOMIeHus [s
(ljx — TpenesbHAS AJMHHA KOHIEBOI'O OTCeKa @=arctg 2,
ecan macitabel BEJHUMH [f U X COBMALAIOT)

IJHHBL C ToMOliblo yaupgepenrtoskn nmo macmraby bonxana (Ha
39BM uam BpyuHYyIO).

Hau6osee mpocTsiM, HO NPHONHKEHHBIM CHOCOG0OM KOHTPOJS mpa-
BHJIbHOCTH [OCTPOEHHsS] KPHBOH [; SIBAfETCS CPaBHeHMe  3HAUEHHS
Vo—Vq
0,88BD ’
eMHOe BOJOH3MellleHHe CyAHA IPH HCXOAHOH ocafKe JAeJeHHS HA OT-
ceku ds HEMOBPEKAEHHOTO cyiHa; Vp— oObeMHOe BOAOU3MEILEHHE He-
MOBPEXKAEHHOT0 CYJHA HNPKH OcajKe Ha DOBHLIH KHJb, PaBHOH BhICOTE
Gopra D; B ~— KoabPHIHEHT HOJTHOTH MHUjeNb-UmaHroyra npu d =D
(MoXXHO npHHSiTH ¥ npu d =d,); B — mupuHa cyaHa npu d = D.

Jra dopmysa NodydeHa FCXOIS H3 NPEANOJOKEHHs, YTO HPH 3a-
TOIJIEHHH OTCEKa, COOTBETCTBYIOUIIErO [fmax, CYAHO TOTrpyxkaerca Oes
nugdepenra.

st pafioHOB, pPaCHOJIOKEHHBIX B OKOHEUHOCTHX CYAHA, Npejefb-
HYI0 AJUHY 3aTOIIeHHs CJeLyeT CUHTATh DaBHOH LpedenbHOH AJHHE
3aTONJIEHHS KOHIEeBOTO oTceka (cm. puc. 2.1.1).

2.2.1.1 Kos(p¢puumeHT NpoOHULaeMOCTH NMOMeNIeHHUH, 3aHATbIX MeXa-
HE3MaMH, 3JeKTPOCTAHIHAMH H TEXHOJOIHYeCKHM OGOPYAOBaHHEM
HazHayed pasHbiM 0,85 Ha ocHOBe pe3y/abTaroB [eTAJLHLIX PAacCyeTOB
IPOHHIAEMOCTH MNOMelleHHHl Ha Cylax pasJHYHBIX THNOB. Pacuerhl

It max ¢ paccunTaHHON 10 GopMyJe It max= rae Vo— 06b-
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0Ka3ajH, 4To (haKTHUECKH 3TOT KO3(QQHUIHEHT NPOHHIAEMOCTH MOKET
NPHHAMATh 3HayYeHHe 0,75—0,95. Tlocaentee siBUNOCh OAHOH H3 NPH-
ypH BHeceHus B [lpapuna mn. 2.2.3 u 2.2.4,

2.2.1.2 Jlng OGLIYHBIX TPY30BLIX MOMELEHHH pacueTHblii Ko3bdu-
[HeHT MPOHHILAEMOCTH NPHHAT paBHBIM 0,6, T. e. MpHMepHO cpenneil
BeJIHUKHE NIPOHHILAEMOCTH IPH 3KCIJIyaTallHH.

3aKoH pacnpeiesnenns Kod(uuueHTa NPOHMUAEMOCTH lirp IPY30-
BOTO TPIOMA IPH Pa3JHyYHBIX OCaJKaX YYTEH NPH BBHIBOAE PACUETHBIX
hopMyJ1 AJd onpeaeneHHs BEPOATHOCTEH Se.

[10CKOJABbKY B OTCEKe HJIM TpyIlle CMeXHBIX OTCEKOB MOMHMO TPY-
30BLIX TPIOMOB HMEIOTCH H JPYrue MOMEILeHHsi, B pacierax HeoOXOAHMO
VUHTHIBATH YAeJbHble O0BeMbl Pas/IHYHbBIX MoMelleHH# ¥ HX K03(-
(hUIHEHTE HENPOHHILAEMOCTH.

IJist yueta rpy3oBHIX OMELIEHHH B OTCEKe 11e1ec000pasHo Moab30-
BATbCA CPEIHHM 3HayeHHeM KO3(Q(pHIHeHTa MPOHUIAeMOCTH TaKHX I10-
melennii. Ilostomy B IlpaBusia BBeZeHH pacueTHble KOI(h(QHIHEHTH!
NPOHUIAEMOCTH TPY30BLIX TOMELIeHUH (Hapsaly ¢ yueToM 3aKoHa pac-
npejieeHHsT BeIHUHHDI rp) .

Tak KakK (GopMyJbl AJsl ONpeJeJNeHHs] BeJIHYHH S. BbIBEJCHBI MPH-
MEHUTEJIbHO K PacyeTHOMY KO3(D()UUMEHTY IPOHHLAEMOCTH IPY3OBOTO
TpioMa Ppp = 0,6, €ro H3MeHATb Heab3sl Ge3 H3MeHeHHs dopmya aas
pacuera Se.

st mOMeIleHuil, 3aHATEIX MKHAKMMH TPysaMu (CYLOBBIMH 3ama-
camy) B KauecTBe pPacyeTHOro KoabhduiueHra NPOHHIAEMOCTH IPH
ompejleieHMH  BEPOATHOCTEH S TPHHATO TakKXKe 3HaUeHne, pap-
yoe 0,6.

JIst MHECTePH CYIOBHIX 3allacoB 3Ta BeJUYHHA TNPUMEPHO COOTBET-
CTBYCT CPCAHEMY 3HAUCHHIO KOO(D@HIHEHTA NPOHMILAEMOCTH B TeUCHHE
pefica (K03 (HUIHEHT IPOHMIAEMOCTH IOPOXKHeH IHCTEPHBL paBeH
0,98, a moanon 0,2—0,3).

TakuM o6pasoM, IpH ONpe/leleHUH BeJHUYHH § BMECTO 3aKOHA pac-
npefesneHus Ko3QGHIHMERTa NPOHHIAEMOCTH HMCTEPH CYAOBHIX 3ana-
COB HCIIONB3YETCs cpejHee 3HaueHHe MPOHUIIAEMOCTH.

Jlas maccaKUpPCKUX CYAOB H TPY30BBHIX TAHKOB HAJUBHBIX CyHOB,
IS KOTOPHIX BEJMUHHLI BEPOSITHOCTE[l s TMpH pacueTe HHAEKCA Aeje-
unst A ompeneasioTes Mo pesysibTaTaM OGLIUHBIX PacyeToB aBapHilHOM
nocankd U ocrofiguBoctd (cM. 2.5.10), B pacyerax CJAeAYET HCHOJAD30-
BaTh ykasaHus 1.4.5.

Ilasi cynoB, MepeBO3SILUX TPy3sl B Oapxax (JmXTepax), B Kade-
CTBe IpPy30BOro MOMelIeHHd, AJs KOTOPOro pacyeTHoe 3Ha4YeHHe p =
= 0,6, caefyeT cuuMTaTh IPy30Boe fomelnende 6apKi, a He BCe IPY30-
BOe noMellleHue cyjaHa — HocuTesst. JlaHHOe 06CTOSITeNBCTBO CielyeT
uMeTb B BHAY TpPH BBHIIOJHCHHH DAacuyeTOB B COOTBETCTBHH C 2.2.3
u 224

2.2.1.3 Pacuerbl k03((dHUKEHTA NPOHHIAEMOCTH MOMEIIEeHUH TpH
MX 3arpysKe NOPOXKHefl KOJIECHOH TeXHHKOH H KHJBIX MOMeIleHHH
I0Ka3aJu, UTO BEJIHYMHA p JJIsl HUX OKa3ajach NPUMEPHO OJUHAKOBOH
u paBuoit 0,95. dta BesnunHa u npuseleda B [IpaBunax.
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3uauenne p = 0,95 HCIIOJIb3YETCH U AJIsl IOMeLleHHH, OObIYHO He
3aHSATHIX CYIECTBEHHBIM KOJHYECTBOM FPY30B,

Hns Bcex mOMelleHHH, ymoMsHYTHX B 2.2.1.3, MOXKHO ompeje-
JATH KO3(QQHIHEHT NIPOHHLAEMOCTH PACYETHHIM NYTeM B COOTBETCTBHH
c 2.2.3.

2.2.1.4 Tlo pesyjbTaTaM COOTBETCTBYIOIIMX PacueTOB KO3(h(UIHEHT
OPOHHNAEMOCTH NOPOXHUX LHCTEPH HPHUHAT paBHbiM 0,98,

Ipu pacuere ungekca A KOS((HULHEHT NPOHHIAEMOCTH WHCTEpH,
KOTOpble IIPH 3IKCIIyaTalldd OCTAlOTCA MOPOXKHHMH WJHM NpejHasHa-
YeHDBI TOJIBKO JJIsi BpEMEHHOro npueMa 6aJiiacra, CjaeiyeT NPHHUMATh
paBHbiM 0,98. Ecan Heo6XoAuMo nyteM GajsiacTHPOBKH MOHU3HTL LIT
BO BCeX 3KCIUIyaTallHOHHBIX CJydYasiX Harpysku, TO cjaejyeT, Kak mpa-
BHJIO, UCNIOJb30BATH He XKHIKHH, a TBepPALIH 0a/1/acT, HHBIMH CJIOBaMH,
He cJeflyeT HMeTb Ha CyJHe LHUCTEePHBI, KOTOpHE MOCTOSHHO 3abaJ-
JacTupoBaHel  3abopTHOH BojoH. B coyuyasx, korja npeaycMmatpH-
BAaeTCsl NOCTOSHHOE 3aMNoJHEHHe LHCTEPHB KaKOH-JIHO0 KHIKOCTHIO,
MOXHO BHINOJHHTL CllelHaJbHHH pacyeT NPOHHIAEMOCTH, B COOTBET-
CTBHHU ¢ 2.2.3 U ¢ yueToM yKasaHu# 1.4.5.

2.2.1.5 Jknsa rpy3oBbIX NOMeIIEHHIl HAKATHBLIX CYJI0B (CyJ0B THNA
«pO-po») B caydae NepeBO3KH I'PY30B Ha KOJIECHOH TeXHHKe K03(pdH-
LHEeHT NpOHUIaeMOCTH NPpHHAT paBHbM 0,8, mo ganaeiMm MMKO.

2.2.2 Jing naccaXXHpCKHX CYJOB BeJIHUYHHA S ONpPEjessieTcsi Mo pe-
3y/JbTaTaM pacyeToB AaBapHHHOH INOCAJKH M OCTOHYMBOCTH MpH IIO-
BPeXKIEHHH PACCMaTPUBAEMOro OTCEKAa HJM TPYNNB CMEXHBIX OTCe-
KOB IIPH TpeX OnpeleeHHbM 00pa3oM 3a(HKCHPOBAHHBIX CJAyYAsiX
narpysku (cm. 2.5.4).

[TosToMy misi Kama0ro caydasi Harpy3KH HEOOXOZUMO OINpPeesHTb
pacyeTHBA Ko3(hPHIHEHT IPOHHIIAEMOCTH IPY30BLIX TPIOMOB.

Ha ocHoBe cTaTHCTHYECKHX HaHHBIX O 3aBHCHMOCTH  KO3(bQHILH-
€HTa NMPOHUIAE€MOCTH IPY30BOTO TPIOMa OT OTHOCHTEJAbHOH OCaiKH AJs
NacCa’KHPCKUX CYIOB ONpe/esieHa pacCueTHasi 3aBHCHMOCTb Mypp OT d
(B cumBosiax 2.2.2 p; oT d;j), 3aMeHsOLast 3aKOH paclpefe/eHHs] Be-
JIHYHHBI [Arp HIPH 38aHHOH OCajIKe.

®opmyaa (2.2.2) orpaxkaeT OTPHUATEJNbHYIO KOPPEMSUHIO BeJH-
YHH [rp U d: B cpelneM npH Goabllell ocagke Ko3(OHIHEHT NpPOHI-
aeMOCTH TPIOMa MeHbHle Ojarofgapst ToMy, 4To GoJibHiedl ocajke coO-
OTBETCTBYET, KaK MPABUJO, H OOJblIas 3arpy3Ka TPIOMOB.

CoraacHo ¢opmyse (2.2.2) npu HauMeHblIedl 3KCIAyaTallHOHHOMN
ocanke do Mrp = 0,95, a npu Haubospiueii ocaike (ocajke AeJeHHS
Ha oTceKH ds) Wrp2<0,6.

2.2.3 Cm. nosicHenus k 2.2.1.1 u 2.2.1.2,

Cornacno nanubiM, mpeiacrasiernsiv CIIA 8 UMKO, kosdbdmuuu-
€HT TIPOHHILAEMOCTH FPY30B B KOHTeHHepax B cpelHeM 0Ka3aJcsd BHIMIe,
4eM B Ipy30BHIX Tpiomax mpuMepHo Ha 0,05. ITostomy nns koureiine-
poB pacyeTHH KO3()PHUHEHT NPOHHIIAEMOCTH NPHHAT paBHbiM 0,65,

2.2.4 Bonee BricOKHe KOS(HIHEHTE POHUIIAEMOCTH, YeM YKa3aH-
Hbie B 2.2.1 u 2.2.2, caefyer nmpuHEMAaTh A5 moMeinenuiit MO, 3aBoaa
U T. 1., €CId B HHX MeXaHH3Mbl H 0GOpyAOBAHHE 3aHUMAIOT OTHOCH-
TeJNbHO MaJnble 00beMbl, a TakxKe JAJS I'PY30BBIX TPIOMOB, MpelHa3Ha-

94



YeHHBIX AJ51 NOCTOSTHHOH TPaHCHOPTHPOBKH 0apXk HJH TAXKeJLX rpy-
30B ¢ MaJjoil yaeJqbHON Ky6aTypoH, W B JAPYTrUX NMOLOOHBIX CAy4adx.

2.3.1.1 Ilpu paspa6GoTKe HOBLHIX Me:KAYHAapOAHBIX IlpaBuJ OeneHHsI
naccaXkKHPCKHX CyAoB Ovlja BeI6paHa ciefylollas CTPYKTypa GopMyJibi
ZJs Tpe6yeMoro HHAeKca AeJeHHs:

C,
N
LS+T+C2

R=1—

3

rae N — obmiee uncnao Jiofedl Ha 6opTy cylHa B pefice, eCM BCe OHM
obecrnieyeHbl MECTAMH B CllacaTeJbHLIX IIJIIONKAX.

Y3 npuseneHHo#i Bbille ¢GOPMyJbl CJeAyeT, YTO C yBeJHYEHHEM
Beauuud Ls ufunn N BennuuHa R TakxkKe yBeJHYHBaeTcs, T. e. Tpebo-
BaHHSl K CTelleHH obecleueHHs HEMOTOMJSEMOCTH YIKeCTOYaloTcsl.

UncnenHsle 3HaueHus kosdounuento C, = 250 u C> = 375 B dop-
MyJe OblaH nofo6paHbl TakuM o6pa3oM, uTOOH MPHUMEPHO IMOJOBHHA
H3 DAacCMOTPEHHBIX B XoJe nojaroToBku lIpaBumn mnaccakMpPCKHX
CYJOB, VAOBJIETBOPSIOUINX TpeOOBaHHUAM JeJeHHS Ha oTcekKd Mexnay-
HapoJHOH KOHBEHIIHH MO OXpaHe ueJIoBeYeCKOH KHU3HH Ha Mope 1960 r.,
YIOBJETBOPANH OBl H HOBBIM TpeGOBaHHAM (T. €. AJIST HUX BBINOJHSA-
Jaock Gut yenoBue A = R).

Jng macca)KMpCKHX CyJOB, Y KOTOPLIX He BCe MacCaXKUPHl H YJEeHH
KOMaHAH ofecHeueHbH MecTaMH B clmacaTeNbHBIX LLIIONKAX, TpeGoBa-
HHSl K HENOTOMJSeMOCTH HEeCKOJBbKO YXKecTOYaloTcsl. A HMEeHHo, AJs
TaKUX CYLOB IIPU BBIUHCJIEHHH MHAeKca R BeanunHa N npuHHMaeTcs
paBHOH 4Hcay Jiofefi, AN KOTOPBIX HMEIOTCS MecTa B LIJIONKax,
IJII0OC Y/IBOEHHOE YHCJO JKjel, He obecneueHHBIX MeCTaMH B HIJION-
Kax (KaK yXe OTMeYaJioch, yBeJHYeHHe pacyeTHOH BesiMdHHB N TpH-
BOAUT K YBeJIHUEHHIO Tpe6yeMoro HHieKca jejeHus R).

2.3.1.2—2.3.1.7 [lns HenaccaxXUPCKHX CYHOB CTPYKTypa (OpMYyJHl
4Js  olpefeseHHs HHAeKca R TpuHATa TOH XKe, YTO M JAJsA Hacca-
JKHUPCKHX.

B orauyne or maccaxKUPCKHX CYA0B TpebOOBaHHA K JeseHHI0 HA
OTCEKH pelleHo OBLJIO He YXKecToyaTh, T. €. IIPH Ha3HaueHHH Ko3(Q-
¢unuenToB Cy U C; UCXOAUTHL U3 YCJOBHSA, YTO HNPAKTHYECKH BCe CyHa,
YAOBJEeTBOpAKOIIHe cTaphiM IlpaBusam generust Ha orceku 1974 r.,
YAOBJETBOPSIAH OBl H HOBHIM TpeboBanusam (A =R).

Jas KaxXKAoro THOA CYJ0B B COOTBETCTBHM C NpHHATOH B [lpasu-
Jax mpouexypoit 6vl1 onpeneneH GakTHUECKHH HHAEKC AejeHHs A ais
psila cynoB, yaosaerBopswomux I[lpasusntam 1974 r. 3atem O6vlin ompe-
Jenennl kosbhduunentel Cy u Co.

N
Cilenyer OTMETHTb, 4TO (POPMaJIbHO IPH LS+T == const sHaueHHs

HHeKca R [ maccaXXHPCKHX CYNOB OKa3bIBAIOTCS 3aMETHO MeHb-
IIMMH, 4eM JJ5i HemacCaxKHpPCKHX, 4TO, Ha MepBBIH B3rJsj, HPOTHBO-
pPEeUHT TpaJUNHOHHOMY NOAXOAY, 3akKjmdawlnemycsi B obecHeueHHH
Gonpwefi GezomacHoCTH maccaxKHpckux cygoB. OfHakKo B JaHHOM
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c/1ydae CONOCTaB/eHHe 3HAUCHHH R IJis TaccaXUpPCKUX H HEmacCaxkup-
CKHX CYJ0B HENPaBOMEPHO IO cenylollell IPHTHHE.

Jlsigs maccaykUPCKHX CY[AOB HHACKC [eJCHHSA A onpeneasercs He-
MOCPEACTBEHHO C yU4eTOM aBapuiiHOH ocroftunsocty. [Ipr aTOM B pac-
yerax NPHHHMAETCs HE 3aKOH paclpefeienus —BO3BBILICHHA TEeHTpa
TAKECTH CYAHA, a ero HanboJee BLICOKOE PACHONOKEHHE IO BBICOTE.
[103TOMY NIpaKTHUECKH HHIAeKC A MaccaHPCKOro CylaHa OKasblBaeTci
MeHbllle BepOSITHOCTH COXPaHEHHS MOBPEXKAEHHOTO CyaHa. Jlast menac-
CAXKUPCKUX CYJOB CXema OHpeleaeHHs HHIEKCA A (pacuer Bepo-
sTHOCTell § cM. 2.5) OTJHUHA OT CXEeMBH, IPUHATON AJS [facCaXKHPCKAUX
cynos. ITosToMy BeJHUKHBL HHIEKCA A AJd maccaXUpCKHX U Hemacca-
JKUPCKHX CYAOB HECONOCTABHMBL HauboJiee cyuieCTBEHHO TO, 4TO MAJIA
HelaccaXXHPCKHX CYIOB BJIHSIHHE apapuiHOA OCTOHUMBOCTH B pacuer-
Hoil cxeMe BLIUMCJEHHS HHAekca A yuuTbiBaeTcs 3HAaYHTENbHO caabee,
yeM JJs1 TACCAXKHUPCKHX.

BBHAy TOTO uTO 3HaueHus TpebyeMOro MHAEKCA R onpeneneHnl Ha
fase pe3ysLTATOB PACUETOB HHIAEKCA A, pasjauuus B cxeMax ompefe-
Jlennsl BeJHuHHB A JUIS Macca)KHpPCKUX M HENaccaxkKMpCKux Ccyros Ae-
JAIOT HelpaBOMepHbIM CONOCTaBJeHHe H 3HaueHuit HHAeKca R Ajs
3THX ABYX TPYHI CYJ0B.

Tnst HAKATHBIX CYAOB, Ha KOTOPHIX NPeAyCMaTpHBaeTcs NEpeBesKa
TeXHHKH B CONPOBOXK/IEHHH 00C/IY:XHMBAIOIIero Iepconasa, dicao mac:
CaKMPOB MPUHIMAETCA PaBHBIM 1240,04 3°S (22 S —cymmapuas njo-
mags naay6 rpysoBBIX IPOCTPAHCTB I pasMeElleHHs TeXHHUKH). ITa
pesnunaa npunata MMKO, Hcxoas u3 CTATHCTHYECKHX MAHHBIX M 10-
IyLIeHHs], YTO YHCJO CONPOBONKAIOULAX JHIL TPAMO IPONOPLUHOHANBHO
MJIOIAAH TPY30BBIX Naayo.

2.3.2 Unnekc pejienusa A onpeaeasercs o gopmyJe noJIHOf BE-
POSITHOCTH. DTOT HMHIEKC ABJISAETCS pacdeTHOH OLEeHKOfl BepOATHOCTH
coxpaHeHHs TTOBPEXKIEHHOro CyaAHa.

[Tpu onpeneneHun BeIHYHHE! A cjefyer Y4HTHIBAThb BCE OTCEKH,
He3aBUCHMO OT MX AJHHL, B TOM UYHCJe H Te, KOTOpble Kopoue pac-
YeTHOH NPOTSIKEHHOCTH MOBPEKACHI, ykasaugo#l B 3.2.1.

DusuuecKiil CMBICJ BEJIHUHH, BXOAAUIUX B (GopMyny, pasbsicHer
B 2.4.1 u 2.5.1.

24.2 Beauuuua a $IBAsleTcS NJOTHOCTBIO paclpelejenns OTHOCH-

o X

TeJbHOH abcnuces ceperHbl NPOOOHHBI f(—L—d—> B TOUKE, COOTBETCT-
S

BYIOLIEH cepejiHe PacCMaTpPHBAEMOro paioHa 3aTOMJIEHHS!.

X
[TaoTROCTE f(-ﬁ) oTpa)aeT HEPaBHOMEPHOCTb YaCTOTBI IO.YHEe-
s

Hisi TPOBOHH B pasHbIX pafioHax AJHHBL CyAHA. CraTHCTHKA TOKa3bl-
Baer, UTO Cyja yaile ToJaydaioT NOBpexAeHHd B HOCOBOl HacCTH.
Xd

dopmy.ia, annpOKCHMHUPYIOILAS (byHKumof<—L;—>,nozxo6paHa pH-
MenuTeabio K cobpanibiv MMKO craTHCTHUECKHM JAaHHLIM 06 37e-
MeHTax npobout (pHC. 2.4.2).

2.4.3 Yerynsl nepe6OpPOK TOBBLIIIAIOT BEPOSITHOCTD NOBpex AeHuUs
nepe6opok. 1103TOMY yBeJanUUBaAETCH BEPOATHOCTb COBMECTHONO 34TOM-
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JIEHHAl CMEXKHBIX OTCCKOB H COOTBETCTBEHHO YyMEHBLIIAETCS BEPOATHOCTD
3aTOIlJICHUA e IHHUYHBIX OTCEKOB.

Has yyera sToro o6CTosiTENbCTBA pacueTHasi NMPOTSKEHHOCTHL pac-
CMaTpHBAEMOrO MOBPEXKIEHHOrO OTCeKa NPHHHMAaeTcss paBHO# pac-

=)

AN

06—
o4 I_
42
g g5 . 10 zg
Kopra oog Hoc  Lg

Puc. 2.4.2. TlnoTHOCTb pacnpefie/ieHAs OTHOCHTE/b-
HOH abCuuccel cepeauHbl nPOGOUHBL Xg/Ls:
1 -~ 3aBHCHMOCTb a=f(xd/L), NpUHATAs JAJAf pacdeToB IO
ITpaBuyiam; 2 — rHCTOTpaMMa,

CTOSHHIO MeXAy OJHMXKaHUIHMH YacTMH YCTYmoB nepe6opok, orpa-
HHYHBAIOUIUX JaHHHIA pafoH 3aToljieHHsl (cM. puc. 2.4.3).

2.4.4 ®opmyny (2.4.4-1) nas onpenesieHHs] BEPOATHOCTH P COBMe-
CTHOTO 3aTOIVIEHHSI ABYX CMEXHBIX {-TO H j-TO OTCEKOB (IPH YCJOBHH,
4TO @ = 1) MOKHO TOSICHHTB CJIeAYIOIIAM 06pa3oM.
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[TycTb BepoATHOCTb p;; MOBpEKJEHHsST OAHOTO OTCEKa, SKBHBAJIEHT-
HOrO JIByM OTceKaM (i-My H j-MY), T. €. IIpPH YCJOBHO OTCYTCTBYIOLIeH
nepebopKe MeXAY i-M H j-M OTCeKaMH, H3BeCTHaA.

[

Nanyba
b Ui List | Liwd oy | Litd i nepebopox
1 A i+7 i+2 1+3
List, i+2 Lp
List, 042, 743
s

Puc. 2.4.3. CxeMa ompeleseHHsi PAaCYeTHBIX MAJIHH OTCEKOB IIPU BhIYUC-
JeHVH BeJuduH p (lp — AJMHA (opIHKa)

i J
—_ ———
—f —
1 2
—
—
L H 1
3
ij

IxBubanesmueil omcex

Puc. 2.4.4. CxeMa, NOSICHAIOWIAA ONpPeJEJeHHe BEPOAT-
HOCTH COBMECTHOTO 3aTOILIGHHS RBYX CMEXHBIX OTCEKOB:

! u 2—npoGounbl, MPHBOASIIHE K 3aTOIVNIEHHIO [-To (BEpOAT-
HOCTb Pp;) j-TO OTCEKa (BepOATHOCTD pj); 3 — npoOONHBI, Nepe-

cekaourue nepeGopky Mexay i-M H j-M OTCEKaMHM H NpPUBOASALIHE
K COBMECTHOMY 3AaTONJEHHIO 3THX OTCeKOB (BEpOSITHOCTL p).
Jlio6as npoGoHHA H3 TPeX T'PYNN NPHBORKT K 3aTOMJEHHIO ij-T0
3KBHBA/JEHTHOI'O OTCEKa (BEepOSATHOCTB pij). IMosTomy pi;=p;+

+pj+p M p=pi; — P — P

Taxoli 3KBHBaJEHTHHIA oTcek Oyier sartomneH (puc. 2.4.4), ecan
npo6OHHA HAXOAUTCS B PAHMLAX [-TO OTCeKa (BEPOATHOCTb p;), WJIH
j-TO OTceKa (BepOSITHOCTb p;), HJH i+ j-TO 3KBHBAJEHTHOTO OTCEKa H
OJHOBpPeMEeHHO 3aXBaThiBaeT Pa3leJsioulyl0 OTCeKH mepeGopKy (Bepo-
SITHOCTB p).
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CorjiacHo TeopeMe CJOXKEHHS BEPOSITHOCTEH pij=pi+tp;+p.
Torpa p = pij — Pi— Pi-

AHAJIOTHYHEM 06pa3oM MOXKHO TOJYYHTb (OPMYJIHI (244-2) u
(2.4.4-3).

2.4.5 VcxoiublM MaTepHajioM A BbBOJAA (HOpMYyJbl (2.4.5), ompe-
JeJsiollell BepOSITHOCTb p 3aTONJIeHHsA OTCEKa IIpH a4 = 1, 6wl1H cra-
TucTHuecKHe nannple MMKO mo pasmepaM MOBpeXAeHHs NpoTapad-
HEHHBIX TPH CTOJKHOBEHHSIX TPaHCHOPTHHIX CYHOB. TloTHOCTL pAcC-
npesiesieHnsi OTHOCHTENbHOR NPOTAXKEHHOCTH TOBPEXACHUA f(la/Ls)
npuBeeHa Ha pHC. 2.4.5.

(%)
—
8 N -
5 _\\\/z
. N
) AN

0 o5 010 48 920 025 030 035 lafls

b

Puc. 2.4.5. TIIOTHOCTb paChpPefe]eHUs OTHOCHTEJIbHOH
TIPOTSAKEHHOCTH TTPOGOHHBI lgfL:

)
] — NAOTHOCTL PACHpPEe/e/ICHUS f(—zd—) , IDHHSITas B pacyerax Be-
s

JIWYUHBl p AJA8 TPaAHCIOPTHBIX CYHOB; 2 — rucrorpamma

[locKOJBKY C POCTOM DPa3MepOB YBeJHUHBAETCH  KHHETHYECKas
SHeprus CyAHa, GOJbIIHe CyAa IpH TPOYHX PABHBEIX YCJIOBHAX noJy-
yaioT M G6abpe mo pasmepaM mnpoGouHbl. Jlas CynoB HJIHHOH 10
200 M NPHHATO, YTO MPOTSIKEHHOCTH HOBPEXJCHUs NPAMO MPONOPIHO-
HaJbHa AJHHe cyaHa. [las CyRoB JJIMHOM CBBILIE 200 M dopMyab A5
pacyera BEJHYHHB p TOJyYeHbl B IPEINONONKEHHH, HTO JJIHHA po-
GOMHBI He 3aBHCHT OT Pa3MepOB CyJAHa.

BJusiHHE CKOPOCTH XOAa Ha pasMephl MPOGOHMHDBI (na 3axoH pac-
npefesieHHsi BENHUHHBI f(la/Ls) yuuTHIBaEeTCH C HOMOLIBIO K03 unu-
enta kv, GopMysa Ajis BBIYHCJEHHs KOTOPOro mojydeHa Ha - OCHOBE
peaysibTaToB  00pabOTKH CraTHCTHYECKUX AaHHBIX TO COOTHOIICHHUIO
CPeAHHX Pa3MepoB NOBPEXJeHHH MaCCaXkHPCKUX (1. e. Gosee CKOpO-
CTHHIX) H HelmaccaXXHPCKHX CYIOB.

[TockoabKy B SKBHBAJEHTHBIX MeEXIYHapOAHBIX IlpaBnnax BJaHdA-
HHEe CKOpDOCTH XoJla Ha BeJHUYHHY p HE yIII/ITbIBaeTCH, B HOBBIX Tpeéo-
panusix Perucrpa xosdduiuent ko A NACCAKUPCKHX CYAOB TMPHHAT
paBHEIM eJMHHIE.

92.4.6 3HaunTeJbHAs [0J51 HpOOOMH CYAOB NPOMBICIOBOTIO paora
CBSI3aHA C HeyJauHBIMH LIBaDTOBKAMU B MOPE, PasMephl MOBPEXICHHS
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NpH 3TOM, KaK NPABUJIO, 3HAYHTEJLHO MEHbIIE, YeM MPH CTOJKHOBE-
HUAX cynoB. I109TOMy 3aKOH pacmpefiesieHHS] pa3MepoB MOBPEXIEHHH
CYZOB IIPOMBIC/IOBOrO (j10Ta OTJHMYAeTCA OT COOTBETCTBYIOLIEro 3a-
KOHa pacnpefe/eHdss AJs TPAHCIOPTHBEIX CYLOB. DTHM 0ObsACHAETCH,
4To0 (opmyan (2.4.6) BEIUHC/IEHHS BEJHYUHBI p IS CYyAOB MPOMEIC-
JIOBOTO (psioTa oTauuarorcs ot hopmya (2.4.5).

GopMyan (2.4.6) BeIBefleHbl B NPELINONOKEHHH, YTO !/3 Ipo6OHH
Ccyla INpPOMBICJIOBOrO (JioTa MHOJY4YAOT Ha IepeXomax, a 2/3— npu
IIBAPTOBKAaX. 3aKOH paclpejesieHHs NPOTSKEHHOCTH NPOGOHH, IOJY-
JaeMblX Ha Iepexojax, aHaJOrH4eH HPHHATOMY JJs TPaHCIOPTHRIX
CyZ0B. 3aKOH pacnpele/eHAs 3/JIeMeHTOB NPOGOMH MNPH IIBAPTOBKAX
OPHHAT N0 CTATHCTHYECKMM AAHHBIM 06 aBapusX OTeUYeCTBEHHHIX MPO-
MBICJIOBHIX CYJOB.

Bnusnue pasmepoB cymsa npoMBICAOBOrO (uioTa Ha 3aKOH pac-
IpeleseHnss INPOTAXKEHHOCTH MPOOOHHBI YUHTHIBAETCS ¢ IOMOIIBIO
ko3¢ duuuenta kr, GopMmyna Jia onpeneseHHs KOTOPOro MoJydYeHa Ha
Gaze 06paboTKH CTaTHCTHYECKHX JaHHBIX. BiusiHHe CKOpoOCTH Xoza
YUHTBIBA€TCsl, KaK H IJis TPAHCIOPTHBIX CYAOB, C MOMOIIBIO KO3ddHu-
LHeHTa Ry.

2.5.1 u 2.5.2 Tlpu pacyere BepOSTHOCTH S COXDAHEHHS MOBPEKIEH-
HOro MaccaxKMpCKOro HJH HAJHBHOTO CYJHA HpPH 3aTOIJIEHHH OTCeKa
(uH CMEeXHBIX OTCEKOB) OZHOBPEMEHHO YUYHTHIBAIOTCA aBapHiiHas mJa-
ByYecTb M aBapHiHas OCTOHYHBOCTH. J[LJIss OCTAJNBHEIX CYAOB BeJH-
UHHA § SIBJISIETCS BEPOATHOCTHIO COXPAHEHHS MJIAaBYYECTH, MO3TOMY MJIs
yueTa OCTOMYHBOCTH 3TOH TIPYNNBLl CYyJOB BBeieH KO3(pHUHEHT ¢ =
= 0,7 1151 OTCEKOB, IPH 3aTOIUIEHHH KOTOPLIX aBapHHHAsS OCTOHYHU-
BOCTb o0ecnedeHa He BO BCEX CJAyYasix HArpy3KH.

B pacuerax, mo pesyabTaTaM KOTODHIX ONPEle/IfeTCs BeJMUMHA C,
KOG GHUNEHTH NPOHHIAEMOCTH CJeLyeT ONpPEeAeNsTh B COOTBETCTBHH
C yKazaHusimMu 3.3.

2.5.4 PacueTHasi BEPOATHOCTb S COXPaHEHHs NACCakKUPCKOTO CyAHA
IpH 3aTOMNJIEHHH (UKCHPOBAHHOIO OTCEKA WJH TPYINbl CMEXHBEIX OT-
CEKOB OMNpelessieTcsl MO pe3yJbTaTaM pacuyeTOB aBapHHHON MOCaLKH
H OCTOHUUBOCTH NPH TPeX 3aJaHHBIX HCXOAHLIX OcajKax.

Hcxoanble ocanku dj, onpesensieMeie o dopmynae (2.5.4-3), na-
XOAATCA BHYTPH AHANa30Ha BO3MOXKHBIX OCafloK CYyAHa INIPH IKCIIya-
Tauud. Kaxnas us pacueTHmlX ocalloK NpeacTaBJaser coboil ompese-
JIEHHYIO 4acTh BCEro AMana3oHa BO3MOXKHHIX 0CaloK.

BeposiTHOCTL TOro 4TO CyZHO MOJYYHT HPOGOUHY, HMesl OCAZKY,
HaXoAsllylocst B NepBOf Yacru AMamnasoHa, pasHa 0,45, Bo BTOpo# ya-
crd — 0,33 u B TpeTnbeit yactu — 0,22 (puc. 2.5.4-1).

COOTBETCTBEHHO uMCJeHHbie Ko3bduiuerTs B dopmyae (2.5.4-1)
PaBHEI NIPUBEJEHHBIM BhiLIe BEPOSITHOCTSAM, IOCKOJLKY YKa3aHHOE BbI-
paxeHnue ABJseTcs HOPMYJIOH MOJIHOH BEPOATHOCTH.

Takum o6pa3om yuTeH 3aKOH paclpeleeHHs HCXOIHOH OCaaKH
CyAHa IIpH 3KcOJaAyaTanuy.

3aBHCHMOCTb BEPOSITHOCTH S; OT 3J€MEHTOB NOCAJAKH H HauaJbHON
apapuiiHo#i ocroHunBocTH [dopMyna (2.5.4-2)] mosydena Ha ocHOBe
aHaJu3a pesy/IbTaTOB MOJENbHBIX HCMBITAHHE NMOBEHEHHS MOBPeXJeH-
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HOrO Cy/[HAa Ha BOJHEHHH C YUeTOoM 3aKOoHa paclipejesieHHs HHTEHCHB-
HOCTH BOJIHEHUS TIPH CTOJKHOBEHHSIX CYJ10B.

B kauecTBe mapaMmerpa, XapaKTEePH3YIOUIEro CIOCOGHOCTb IOBpe-
JKJIEHHOTO CyJHAa TMPOTHBOCTOSITH AEHCTBHIO BOJH, BHIGPAHO YCJIOBHO®
MJe40 OCTOHYHBOCTH, PaBHOE INPOH3BENEHHIO METAUEHTPHIECKOH BLI-
cotsl ha.; Ha TaHTeHc yrja BXoja DOpHBeJeHHoro O6opra B BOAY

5 -0

2F,
VuuThiBas, uTo mapamerp Aas

B
pHu3yeT onacHocCTb ONPOKHABIBAHHA CYJAHa HJH pacnpocTpaHenna BOIABI
B HeNOBPeXIAECHHBIE OTCEKH H NOoCJeAYIOULEro NOTONJEHHUA cyaHa,

—tg@) He MOJIHOCTBIO XapakTe-

F(d) pz(dﬁéidsd;(*):g,:m

py(do= d<d*)=045 pyld*%asds)=

A 0,22

dg 2, ¢*d,a™d; ds d

Puc. 2.5.4-1. IInoTHOCTD pacrpefeseHusl 3KCNIAYa-
TAIHOHHON OCaIKH MAacCaXKHUPCKOro CyjaHa

B 2.5.4 copMyJHpOBaHbl JAONOJHHTE/NbHBIE YCJIOBHs, KOrAa cjelyerT
BEPOSTHOCTb §; TPHHHMAThb PaBHOH HYJIO HE3aBHCHMO OT 3Hauenus
2F,
-
NPHHEMATHCS PABHOH HyJIO IPH KPHTHYECKOM  (H 3aKPHTHUECKOM)
[OJIOKEHHH MOBPEKJEHHOTO CYyJAHA, JONMOJHHUTENbHBEIE YCJAOBHA He-
CKOJLKO MSTMUe HJH 3KBHUBAJEHTHBH HauboJiee MATKHM TpeGoBaHUIM
3.5, mpexbsBASEMbIM K aBapHHHOMN IOCajKe U OCTOHYHBOCTH.

[lpu ompefesieHHH BeJHYHHBI S; PACUEThl [OCAJKH H OCTOHYMBO-
CTH CJelyeT BEIIOJHATD!

— npu HauboJbLIEeM BO3MOXKHOM BO3BLIIIEHHH T cymna KG;
npu j-il ocaixe, IOMYCTHMOM NIPH 3KCONYATALHN CYyAHA;

— aJas HanbGosee HeBJArONPHSITHOTO cJaydas 3aTOIIEHHS B OTHO-
IIeHHH Pa3MepoB H PAaCloJOXKeHHs NMPOOOHHBl B pafioHe paccMarpH-
BAeMOTO OTCEKa HJH TPYIIBl CMEXHBIX OTCEKOB (T. €. caydas, NpH
KOTOPOM 3HAY€HHE S; MUHUMAJbHO).

EcJid MOKHO ITOHH3HTH TpelesibHOe 3HaueHue BeauduHnl KG; (Ha-
npuMep, myTem npHeMa Gajjacrta) H ecaH 3TO LejecoobpasHo, TO
COOTBETCTBYIOIHE MEPOIPHSITHSI CACAYET yuecTb IIPH MOCTPOfiKe CyAHA
(ecsim 3TO Kacaercs, HalmpuMmep, yKJAaiku TBepaoro Gajjacra) HJH

BeJIHYUHBI haB< tg 6). BBuay TOro uTo BepOSITHOCTH §; AOJKHA
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B MHCTPYKLHAX IJIaBCOCTaBy (ec/aH Tpeanosaraercst 6a/acTHpOBKA
3abopTHOl Boo). B aToM cayuae # npu pacuere S; MOKHO HCHO.Ib-
30BAaTh COOTBETCTBEHHO MOHHKeHHOe 3HaueHne KGj, UTO BCJEACTBHE
yBeJM4eHHsl h; U yMeHbIIeHHs 6; MPUBELEr K YBEJHUCHHIO BepPOSTHO-
cTeil s; U POCTy HHAeKca A, eclu MepONmpHsTHS MO CHHAKEHHIO BO3BLI-
niesust 11T He BBI30OBYT CYLIECTBEHHOIO yBeJIHYEHHs OCajOK CyHHA.

[Ipu H3BECTHHIX pe3yJbTarax pacueToOB aBapPHHHON IOCALKH I OC-
TOMYHBOCTH NepecyeT 3HaueHuii A; M 6; He npencrasuser GOJBIIOrO
TPyJa, TMO3TOMY HECJOMHO ONpPE/eJHTh BIHSHHE H3MEHEHUsl BEPXHEro
ponyctuMmoro npenena KG; Ha ungekc A. OmnpeleieHne BAUSHHS Be-
auuusl KGj; Ha MHIeKC A peKOMeHAyeTcsl BBINOJHATL JJIS PelleHus
BOIPOCA O HeJeco06pasHOCTH MPHHATHS TeX WIH HHBHIX MepONpHATHH
C Iesblo NOBLILIEHHSI CTeNeHH obecnedeHHs] HEMOTONJISIEMOCTH.

ds

N @% . -

Puc. 2.5.4-2. BomomenponulaeMble KOHCTPYKIIHH, KOTOpHIE

He NOBPEXKAAIOTCA TIPH Maabix riyGHHax npoGouHsl [s” onpe-

ZeJsieTcs N0 pesy/ibTaTaM PaCyeToOB HeNOTOIISAeMOCTH NpH

HeTOBpeXXAeHHOH miaThopme (crpuurepe), s’ —mpu 10-

Bpexcnenrolt maatdopme (ctpunrepe). Ilpum ompenesenns

BEpOATHOCTH r HENOBPexJeHHA MaaTGOpMbl (CTpHHTepa)
yUHTBIBaeTCA Bequauna b]

Ecinu BeJHUHMHA S; 3aBUCHT OT IJIyOMHBI MOBpEXACHHS, HalpPHMeEp
NpH HAJAYHH NIPOAOJLHOTO TIOAPA3Je/eHHs ABOHHOrO IHa HJH HH3KO-
PAacMosioKeHHOi I1aTGOPMBI NPH 3HAYHTE/NBHOM pasBaje IINMaHroy-
TOB, TO JOMYCTHMO OTHEJbHO YYHTHIBATH IIOCJEACTBHA 3aTOIJIEHHS
IpH pasHbIX TyOHHAX NPOOOHH.

B atoM cayuae HeO6XOAMMO BBOAHTb B PacueTsl KO3()(PHIHEHTH
rul—r B coorBercTBHH ¢ 2.6.4.2 (puc. 2.5.4-2).

[ToCKOMbKY BEJHYHHBI S; BEIUHCJSIOTCS HOPH MAKCHMaJbHO JAomyc-
THMBIX 3HaueHusx BosBhimeHust LIT cyaHa H NpHMeHHTEJNbHO K HaH-
Gosee He6JArONpUSATHLIM CJIy4YasM 3aTOIJIEHHS, pacyeTHble 3HAUCHHA
BEpOSITHOCTeH §; OKA3HIBAIOTCA MeHblle (akTHYeCKHX (ec/H s;=<1).
HOSTOMy U pacuyeTHOE 3HadYeHHUe HHIEKCAa A Menbllle BEPOATHOCTU CO-
XpaHeHHs TaccaKUPCKOTO CYAHA NPH NOJyYeHHH NIPOGOHHEL.

2.5.5 CyxorpysHble cyJla ¥ cyJa IPOMBICJOBOrO (JIOTA UMEIOT HHXKe
nany6n mepeGOpOK [Ba BHJAA IMOMELIeHHH, Pas/iMYaloOUHXCad C TOYKH
3peHHs MOCTOSIHCTBA KO3 dullenTa IPOHHIAEMOCTH:

— Trpy30oBble TPIOMBH, Y KOTOPBIX KO3(QQHIHEHT NPOHHIAEMOCTH
siBJIsieTCs CJydYafHOil BeJHUMHON, M3MeHsSIOUlefics B IIHPOKOM JHamna-
30He OT pefica K peficy (CyxorpysHble Cyla) HJH B TeueHHe peica
(cyZa MPOMEICJIOBOTrO (JIOTA);
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— TpouHe TIOMEIEeHHs:, Y KOTOPHIX KO3 (HUIHEHT NPOHALAEMOCTH
OpH  SKCIIyaTalMy SIBJASETCs INPAKTHUECKH IOCTOSHHOH BeJsH-
yuHOH (NIpH BHIYHCJEHHM BEDOSATHOCTEH s UHCTEPHB CYAOBBIX 3a-
[1aCOB OTHECEHH K IIOMEIIeHHSAM ¢ NOCTOSHHBIM KO3(pdHIHEHTOM
NpoRUIaeMocTH, paBubiM 0,6, 0 ueM yXKe YNOMHHAJLOCh B NMOACHEHHAX
K 2.2.1.2).

Jlast oTCeKa, y KOTOPOro NMPOCTPAHCTBO MEXAY JBOHHBLIM JHOM H
nany6oit mepebOPoK 3aHHMaeT TOJIbKO IPY30BOH TPIOM, BEPOATHOCTH
HEMOTONJIeHHsT § BbUMCAAeTcs no dopmyaaM AJs onpeieeHus BeJd-
YHHb Se. JLasi oTceKa, Ko3()(hHIMEHT NPOHHIAeMOCTH KOTOPOTO CHH-
TaeTcs HEH3MEHSIOLINMCS NMPH SKCIJAyaTally, BepOATHOCTh § BHITHC-
Jsercd 1o (pOpMyJTaM AJiA OHpeIIEJIeHI/IH BEJUUYHHLBI Sm.

S¢ - Sm
10 100
N D15 TN L.y
\ ;\ &Y \ ds
0;8 N N ag A N>
N e 3 N
NN \ NN Zw=0,50
016 AY AYAY d (] 0,5 \\ X b
: \\ 7 \ \ ™
’ \\ \% ~
04 PR Q4 N e
' \\ \ \\ \ \\ \\,0,\40 h
¢ \’ \K
0 o }\%M AN N
T R VI T I T R T VA R TR LS
Puc. 2.5.6-1. 3aBUCHMOCTb BepoOsT- Puc. 2.5.6-2. 3aBHCUMOCTb BEpOAT-
HocTH Sc OT orHollenust Wl./0,8/; nns HOCTH Sp OT OTHOWieHHA Wls/0,8l;
CYXOTpY3HBIX CYHOB: no pac- IJS1 CYXOTPY3HHIX CYHNOB! no
wyeraM; ———— N0 GopmyJaaM pacuetaM; — — — — TI0 (opMyJaM

Uro6bl OMNpejesdurb BEePOATHOCTH § AJIS TPYNN CMEXHBIX OTCEKOB
HJIH OTAEeJbHLIX OTCEKOB, MMEIOIIUX IPy30BBIC TPIOMBl H MNOMEMeHHA
¢ TMOCTOSTHHBIMH KO3(G(HIUEHTAMH NPOHHIIAEMOCTH, HCNIOJb3YeTCs HH-
TeproasnuonHas gopmyna (2.5.5).

Ilpu BmBome (GOpMYyJ A pacyera BEJHUYHHBl Sc A7 IPYy30BOTrO
oTCeKa NpHHEMazoch, 4ro 85% obbeMa OTCeKa IPHXOAMTCS Ha TPy-
30BOH TpIOM, a 15% — Ha ABOfiHOE AHO.

2.5.6 Jlas rpysoBHIX OTCeKOB (GOPMYJB I  ONpEAC/NCHHA BEJH-
YHHBL S NOJYYeHbl JMHEHHON anmpoKCHMalHeH 3aBACAMOCTH Sc OT OT-
HOLIEHUS! JUIMHBI OTCEKa K TpelenbHofl AjauHe [s/l;, NeiBefdTa X BOIO-
waMenieHHI0o Dw/A u BbicoTH 60pTa K Ocajike JesieHus Ha OTCeKH D/ds
(cM. puc. 2.5.6-1).

3asucumocts Se = f(ls/l;, Dw/A, D/ds) onperejena Mo pesymabTa-
TaM COOTBETCTBYIOUIMX pPacyeToB, YYHTHIBAKOIIHX COBMECTHBIHl 3aKOH
pacrpeieseHHsi OTHOCHTEJNbHOH OCajiKH d/ds n KoappuuHEeHTa OPOHHU-
1laeMOCTH TPY30BLHIX TPIOMOB Mgp, @ TaKXe 3aKOH DacmpeleseHHs
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HHTEHCHBHOCTH BOJIHEHHS IPH CTOJKHOBEHHSIX CYJOB, T. €. YYHUTHIBANACh
4acToTa INIaBaHHSA CYAHA B DAasjJHUHBIX [HANa30HAX BO3MOKHBIX
0CaJoOK H U3MeHeHHH Ko3(dQUIHeHTa MPOHULAEMOCTH (OpH pa3/HYHbIX
ocajKax), a TakxKe 4YacToTa BCTPeyd TOH HJAM MHOH HHTEHCHBHOCTH
BOJIHEHHS NPH aBapHsix.

Takum xe 00pazoM ObLIH TOJyUeHBl (GOPMYJBLI JJIS ONpejaeaeHus
BEDOATHOCTH Spm HENOTOIJIEHHS CYJHA NMPH TOBPEXKAEHHH OTCEKa CIo-
CTOSIHHOH MpOHHIaeMocThio (pHc. 2.5.6-2). Ognako mpu 3TOM B pac-
yeTaX KO>(QQHUHCHT NIPOHULACMOCTH OTCEKa CYUTAJCH He H3MEHSIO-
HIUMCSI ¥ PaBHBIM PacCuUeTHOMY.

ITpn Hanumuuy yCTYNOB HJM BLICTYNOB B HONEPEeYHHIX nepefopKax
B KayeCTBe IJHHBI [; OTCEKAa MJH TPYNNbl CMEeXHBIX OTCEKOB TIPHHH-
MaeTcsl PacCTOsIHHE MEXKAY COOTBETCTBYIOUIMMHU IMJIOCKHMH MOMEped-
HBIMH ~ 3KBHBaJeHTHBIMH INepeGopkKaMu. IIpu Masoll MpOTSKEHHOCTH
ycryna Hian Beictyna (Menee 2—3Y AJHHBL CyAHA) MOJOXKEHHE IKBH-
BaJIeHTHOH Nepe0OpKH ONpelesseTcd H3 YCJIOBHS, 4TO 00bEMBl OTCE-
KOB, pa3leseHHBIX 3KBHUBAJEHTHOH IepeOOpKo#l, paBHE o6bemaM (ak-
THYECKHX OTCEKOB C YYeTOM pacueTHOro Ko3(¢ullHeHTa INIpOHHUIAe-
MOCTH.

IIpu GosbLION NPOTSIXKEHHOCTH YCTYIA HJH BBICTYNA (YTO Ha Opak-
THKE BCTpPeUaeTcsl BechbMa PejiKO) MOJ0XKeHHe SKBHBaJeHTHLIX mepebo-
POK [JsI paccCMaTpHBAeMOro OTCeKa CJeAyeT ONpefessiTb HCXOAsS U3
paBeHcTBa 00beMOB M abclucc UeHTpa TSKeCTH (BeJHUHHB) (dakTH-
4eCKOTO OTCeKa H OTCEKa, PAaCIOJOXKEHHOr0 MeXAy 3KBUBAJEHTHBIMH
nepebopkamMu. s yAOBAETBOPEHUS 3TOrO YCJOBHS HeOOXOAHMO 3a-
MeHSTb H IJIOCKYIO Nepe0opKy 3KBHBAJIEHTHON.

2.5.7 PopMyJabl 151 pacueTa BeJHYHH S¢ U Sy AJASA CYJOB NPOMEIC-
JOBOTO (JIOra MOJNYUYEHBI TEeM K€ HyTeM, YTO H JJS CYXOTPY3HBIX.

Ha saxon pacnpepesienus ocaiku d u Koddduumenta npoHHIae-
MOCTH Wrp PPY30BOIO TPIOMAa BJIMSET XapaKTep 3Kcrayaranud. Hanpu-
Mep, oObIBalollHe cyAa ¢ HepedpPHIKEPATOPHBIMH TPIOMAMH OTHOCH-
TeJLHO YacTo cHaloT Pblly M 3HAYUTEJbHYIO 4acTh YJOBA IEePEBO3SAT
Ha mnaJqybe, a cyaa ¢ pedpHIKepaTOPHBIMH TPIOMAaMH, KaK NPaBio,
IIOJIHOCTBIO 3arpy2KaloT pulOOH TPIOM H 3aTeM CAAIOT YJOBH Ha pedpu-
»Kepatopsl. M3-3a Toro, uro ¢ yBesnueHHeM pasMepoB CyZHA yMeHb-
1aeTcs OTHOCHTEJLHBIH BeC YJOBOB, Ha 3aKOH paclipejeseHust BesH-
unH d, Wrp OKA3BIBAIOT BJKSHNE H Pa3MepeHus CyaHa.

TpaHcnopTHEIE pedpHKEpPATOPH OTHOCHTEJBHO MeHblle TPOH3BOMI-
CTBEHHBIX HAXOJATCH B paloHe NMpOMBbIcJaa H IPHHHMAKT pPbIOY Gosb-
wuMd napTusMu. [To3ToMy 3aKOHBl pachnpelefeHHs BeJHIHH d U fipp
JJI PasjIMUHBIX THIIOB CYAOB IPOMBICJIOBOTO (JOTa 0OKa3aJHCh Pas-
JUYHBIMH, a CJIeJ0BATENbHO, H PasjudHBIME (QOPMYJBI LISt onpejele-
HHSI BEPOATHOCTEH Sc H Sm.

Cuoiefyer OTMeTHTB, YTO 3aKOH paclipefeseHHsl O0CaJKH TPAHCIOPT-
HEIX pedpHKepaTOpOB (MPHEMHO-TPAHCHOPTHBIX CYAOB) 3aBHCHT OT

DW — DW,. p
A

) DWW
npu BEIXOJe B pefic), a He OT ~ 4~ KaK M1 CyJ0B APYrHX THIOB.

(Dwg, p — cienupUKANNOHHBIA AeABeHT

napamerpa
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2.5.8 Tlpu BbIBOJE pacueTHOH (OPMyJibl ONpeJesieHds1 BEJHYHHbBI §
JJisi OYKCHDOB, JIENOKOJOB, CHacaTeJbHBIX CyJOB H ILIaBYyuHX Ma-
SIKOB IPEANOJNarajoch, YTO0 B COCTaB JelBedTa BXOAAT PaBHOMEPHO
pacxojyeMble B pefice 3amachl H rpysbl. Tak Kak 3TH CyJa HMEKT OT-
HOCHTEJIbHO HeOOJbIINE TPYy30Bbie TPIOMBI, B KOTOPBIX, KakK NpPaBHJIO,
HaXOAUTCsl MaJjioe KOJHUeCTBO I'PY30B, HPHHHMMAJOChb, YTO H JJsi TPy-
30BBIX TPIOMOB KO(M@HUIMEHT NPOHHILAEMOCTH SABJSAETCS MNOCTOSIHHOM
BEJMUMHON, KOTOPYIO B coorBercTBuu ¢ 2.2.1.3 ciaeiyer NpUHHEMATb
pasHoii 0,95.

2.5.9 ITockonbKy CTaTHCTHUECKHE OaHHble II0 3arpy3ke HakKaTHBIX
CYJIOB MOKd 4TO HE HAKOIJIEHBI, NMPH BBHIBOAe (OPMYJab AJsA OHpele-
JIEHUSI BEPOSITHOCTH § NPEANOJarasoch, YTo 3TH CyjAa IMePeBO3AT IO-
CTOSIHHOE KOJIHUeCTBO Ipy3d, HMEIOLIEro HeHM3MeHHBIH Ko3(Q@HIHMeHT
MpoHHIIaeMocTH. M3aMeHeHHe ocaJK{ NPH 3TOM IPOHCXOAMT TOJLKO 34
CUeT pacxOAOBaHHA CYJOBBLIX 3allacoB.

2.5.10 Tlpu pacuere uHAeKca A AJA HAJHUBHBIX CYyAOB HEOOXOAHMO
YUHUTBIBATH MPOJOJbHOE MOJpa3je/eHHe CyAHA B COOTBETCTBHH ¢ YKa-
sauusMu 2.6.4 U onpeAesArb BepOSTHOCTH § OT/AEJAbHO g GOPTOBLIX
OTCEKOB (BepPOATHOCTL MX 3aTOIJIEHHs paBHa apr) H JJAsf TPynn oT-
CEKOB, pasjieITeMbiX NPOACJbHON HepebGOopKOoH (BEPOATHOCTL 3aTOI-
JIeHHsI TaKHX I'PYII OTCEKOB pasHa ap (1 —r)).

2.5.11 u 2.5.12 [I7is cya0B clelyaJbHOr0 Ha3HaueHHusl, CyHoB, nepe-
BO3SILIHX pajfMOaKTHBHLIE MaTepHaJfbl, # cynoB ¢ ADY dopmyas and
pacueTa BEeJHUYHH § PEKOMEHAyeTCs BHIOUpAaTh M3 4HCJa NPHBENEHHBIX
B 2.5.5—2.5.10. [lpu 3TOM cCJeAyeT OpHEHTHPOBAThCS Ha CXOXKeECTb
XapakTepa 3KCIAyaTalHHd PacCMaTpPUBAeMOro CyjHa H CyAHa olnpeje-
JIEHHOTO THIla B OTHOLIEHHH 3aKOHA paclpefeseHHs OCaAKH H KO3(-
(hUNIHEeHTa NIPOHUHAEMOCTH I'PY30BbIX TPIOMOB.

2.6.1 Tpe6oBaHue NMYyHKTa MO CYLIECTBY AHAJOTHYHO COOTBETCTBYIHO-
nemMy TpeboBanuio npexHux IIpasuia o HeoOXOLHMOCTH BBEIAEPIKHBATH
COBMECTHOE 3aTolljieHHe (POPNHKA M CMeKHOIO OTCeKa Ha cylax AJH-
Ho#t 100 m u GoJtee.

Ecnam paumHa cMexHOro ¢ (POPHHMKOM OTCeKa MeHblle pacyeTHOH
OPOTSIKEHHOCTH MpPOOOWHBI, onpelpesseMoil B coorBercTBHH ¢ 3.2.1.1,
CJeAyeT paccMaTpHuBaTh 3aTONJEHHe TpeX OTCEKOB: (QOpPNHKAa H ABYX
CJEAYIOLINX 32 HUM OTCEKOB.

2.6.2 TlosicHeHusT NMOHATHH «BBICTYN» M <«YCTYN» IPHUBCJEHB HAa
puc. 2.6.2.

2.6.3 IlpaBuna pomycKaloT yYeT BJMSIHES HPOJOJHOTO TOJpaszie-
JIEHHsl CyJHa Ha BepOATHOCTHHIA uHaekc A. Ilpm atom, ecsan uHaekc
A paBeH uian IpeBhilliaer TpeGyeMBIH HHIEKC AeJeHHd R, a Takxe
€cJid INIpOJOJbHAS BOAOHENpOHHLAaeMas nepebopKa [OBefeHa [0 Na-
JayObl Nepe6OpPOK H OTCTOHT OT HApYXKHOH OGLIMBKHM He MeHee 4eM Ha
0,2B;, TO NPOCTPAHCTBO MEXAY MNPOJOJbHBIMH TNepefopKaMH MOXKeT
He IO/ pa3iensiThesl NONEePEUHbIME BOJOHEIIPOHUIIaeMbiMU nepeSopKaMHu
IOpH JOCTATOYHOH BHICOTE ABOHHOTO JIHA.

2.6.4 Qopmysbl A5 OmpelesieHHS BEPOATHOCTH r HeNOBpeXAeHHS
NpOAOJLHOH NMepeOOPKH NMOJydeHbl Ha OCHOBAHHH CTATHCTHUYECKHX JaH-
HEIX O TWyOHHe W IPOTSAMKEHHOCTH NpPOOOHH INpOTapaHeHHBIX CYAOB.
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AHaJu3 THX JaHHBIX [0Ka3aJ, 4To, KaK IpaBHJo, 4eM Gosbule QIHHA
npo6ouHbl, TeM GoJblle U ee Iayluna.

Kos¢¢uuuenr k2, yuuTbBaeT BJAHAHNE CKOPOCTH XOia HA pasMepbl
npoGouHbl (CM. MOsICHeHHst K 2.4.5).

Jlna CyLoB IPOMBICJOBOrO (hJIOTa YBEeJHYEHHE pPaCyeTHOH BEJH-
yunsl by (b1 = 1,4b) cBfI3aHO € TeM, YTO 3TH CyAa NOJIYy4alOT MeHbLIHe
Mo pasmMepaM NPOOOMHEL, 4YeM CyAa JPYTHX THNOB (CM. NOSICHEHH:
K 2.4.6).

Ha tex yuacrkax aBoiHOro 6opTa, rie IpOAOJAbHas mepebopka He
napajseibHa HapyXKHOH OCIIHBKE, NIPH ONpENeJeHHH BeJUuHHBl b

caelyer pPYKOBOACTBOBATbCA DPHCYH-

kKoM 2.6.4-1.

QopMyast 15 ONpejeaeHHsT Bepo-
STHOCTEH 3aTOIJIEHH OOPTOBOrO OT-
ceka, GOPTOBOrO OTCeKa M LEHTpaJb-
HOro, CMEXKHBIX OOpPTOBBIX OTCEKOB,
cMexHBIX OOpPTOBBIX OTCEKOB  CO-
BEMECTHO C IleHTPaJbHBIMH ¥ T. . IPH-
BeJeHLl Ha puc. 2.6.4-2.

3.1.1 TlockonbKy IMoOJyYeHHe CyJI-
HOM TIPOOOHHHI SIBJSETCH DEIKAM $IB-
JeHHeM ¥ OTHOCHTeJbHOEe  BpeMs
naaBaHus cyAHa ¢ o0Je/leHeHneM
BecbMa MaJo, 3aTONJIeHHE OTCEKOB
BO BpeMsi oOjeleHeHHs 3a BCe Bpe-
Msl SKCOJIyaTalud CyAHa OKasbiBaercd
upesBLiUaiHO peAKHM cobwitHeM. Ilo-
clacjHee TIOATBEPIKIdercs M CTaTu-
CTHYECKUMH JAAHHBIMH 00 0OCTOATE/b-
CTBAX CTOJKHOBEHHH CyHOB.

Ilostomy IlpaBmaa  JROMyCKalOT
BBIMOJIHATL TpeGoBaHWs K asapuil-
Hoil ocTofiugBocTH Ge3 yuera obJene-

ds

- HEHHUS.
Puc. 2.6.2. Bumcryn u ycTym mepe- 3.1.3 PacuerHbie HCCAeNOBaHHUs
Gopxu: MOKa3aJJyu: €cAd jJuarpaMMa oOcCTOR-

%&;‘egg?;’e%ﬁiemfﬂI;}‘;;g‘;{gﬁymﬂg:;{f)‘j YHBOCTH HOBPEXKJIEHHOTO CyAHa HMEET
6 — nepeGopka ¢ ycrynmom (otpesok MiM: XapaKTePHUCTHKH He HHXe YKasaH-
MepeCeKaeT NyHKTHPHYIO Ailiiiio) HBIX B 3.5.5, TO H B IIPOMEXYTOYHBIX
crajUsaxX 3aTOIUIEHHsI Cy/JHO Ha THXOH
Bojle He ompokuiercs. [as pacuera OCTOHYMBOCTH B IPOMERKYTOYHBIX
cayyasiX 3aTONJIEHHS PEKOMEHAYeTcss MOCTPOUTL JHarpaMMbl ocToHuu-
BOCTH, CUMTasl, UTO PAaCCMATPHBAaeMbif OTCeK (WK IPyHNa CMEXKHBIX
OTCEKOB) He cooblnaercs ¢ 3a60PTHOM BOAOI, /19 HECKOJNbKHX BapHaH-
TOB, Pa3JM4alolIuXCsl KOIUYECTBOM BOJbI B OTCEKE. Heo6xoaumo, 4To6Lt
TpH J1060M KOJHYECTBE BOJH B OTCeKe (BIIOTH A0 yPOBHA, COBNAAAI0-
Hero ¢ ypoBHeM 3aGOPTHOH BOJABI) AHMArpaMMma OCTOHYHBOCTH HMesad
Y4acTOK € IIOJOXKHTEIbHBIMH IVI€YaMH H B MOJOXKEHHH CTAaTHYeCKOro
paBHOBecHs BOJa He IPOHHMKAJa B HENOBPEeXKAEHHbIE OTCEKH.
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Ias maccaxupckux cyzos MIMKO pexomenayer HMeTb MaKcH-
MaJbHOEe MJed0 AHArpaMMbl B IPOMEKYTOUHBIX CTalusX 3aTOIICHH:
He MeHee 0,05 M.

Y2 lpadonbHas repedepka
- g deneAif
o omcext
e
15

’ § Npu Borsucrenuu
1‘ BepogmKocmi 1'i;
Q - Ana cayuad 3amonneaLs
i \__ayr cHercnerz
L/ - Sopmoboiz orIcexos

| S

f L

e ——— L

Puc. 2.6.4-1. K oilpefeNeHuIc PacyeTHOH BeJll-
ypHE b OTCTOSHHS TPOAOAbHON mHepeGopku Gop-
TOBOTO OTCEKAa OT HapyxKHOH OOUIMBKH

3.1.4 TlockoJbKY NpH MOJIydeHWM INPOOOMHBI GOJBLIMHCTBO Macca-
JKHMpPOB yCTpeMJsieTcss Ha BhlLeJexalide nmany0bl, HEOOXOAMUMO IpO-
BEPSTh aBapHHHYIO OCTOHUMBOCTL B NPENINOJIOKEHHH, 4TO BCe macca-
KUPBI CTOAT Ha HauboJiee BLICOKO PAaCHOJIOMXKEHHBIX JOCTYNHLIX HM
naaybax.

3.1.5 BBuay KpaTKOBDEMEHHOCTH COCTOSIHMS 3arpy3ku TPIOMHBLY
3eMCHapS0B U TPYHTOOTBO3HBIX IHaJaHM, COOTBETCTBYIOLIEr0 MOMEHTY
nocjie BHIBaJKH TPYyHTa ¢ OZHOro 00pTa, 3TOT Caydafl Harpyskud Mo-
KHO He YYHTHIBAaTh NPH MNPOBEPKe BLIMOJHEHHs TpebGoBaHUWIl K aBa-
PUIHON OCTOHYHBOCTH.

3.1.6 Ilpu paspeseHHu Kopnyca cydHa Ha MaJible OTCEKH 3HAUH-
TEJBHO BO3pacTaeT BepPOATHOCTb TOrO, 4TO B CJAydae MHOJNYUEHHS TNpo-
GonHbl Kakasi-niu6o U3 nepeOopoK OyJeT paspyuieHa.
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[Tostomy moutu Bo Bcex IlpaBuiax nesenyus Ha OTCeKH (KOHBEH-
uuonHbx, Perncrpa CCCP) opsa Hu3 OJH3KOPACIMOJOXKEHHBIX APYT
K Apyry InepebOpOK CUHTaeTCs HecyIlecTBYIOLLeH, T. e. MaJbil OTCeK
MIPHCOENHSIETCS K CMEXKHOMY.

3 4l sy | 6y

45 6 6b

Puc. 2.6.4-2. Cxema pasjeleHHst CyAHa TPOJOJbHBIMH H IIONEPEYHBIMH IepefopKaMu

GopMyanl fJis ONPeNeNeHuss BEPOSTHOCTEH 3aTOIUIEHHs Pa3JHYHBIX KOMOHHAUuit

OTCEKOB

Kom6uHauus oTCceKos

BeposTHOCTH 3aTOTACHHS KOMOMHAUMY OTCekoB npH a =1

45 Pars

45 41 pa(1—r4)

3445 patTs— Pal3— Pals

3445 4+ 41] Pa(1—r35) —Ps (1 —r3) — P, (1 =1}

45 + 55 Daslas — Pals — Psl's

45 + 41 + 55 4- 81 Pas (1 —r4s) — pa(l—ry) —ps(1—rs)

243445 P234";344P23r33— P34";4 +P3"§

243446 +4L Posq (1_’;34) — (1 “";3)—1’34(1 —r§4)+
+p3(1—13)

3 +45 + 55 PaasTaas — Par"as — Paslas + Yy

8445 + 41 455 + 51 | pags (1 —rags) — Pag (1 —rag) — pas (1 —ri5) +
4 ps (1 —ry)

45 4 55 - 65 Pase’ 456 — Pas — Psel'se T Dsls

45 +41] 4+ 55 + 51]
65 + 617

Dase (1 — Pa5s) — Pas (1 —ras) — pse (1 —rs6) —
— ps (1—r5)

[puMeuaHue BeposaTHOCTH r¥ OnpefelsioTcss B HPeANONOKEHHH, UTO JBOM-
HOIt 6opT UMeeTcs ¥ B palioHe OTCEKOB 2 H 3.

IToCcKOJIBKY TpH BLINOJHEHHH TPeOOBAHMH K HENOTOIIAEMOCTH IPH
OTCYTCTBHH OAHOH Hu3 nonepeyHbIxX nepeéopox H C Yy4YeTOM TOroO, 4YTO
YCTPORCTBO MOMOJNHHUTENLHOH MONepeuHoll nepeGopKH MPH COXPaHEHHH
HeM3MEHHOH paCCTaHOBKH JPYrux HepeGopoK He yXyAlIaeT HENOTOI-
JIAEMOCTH CYAHA, MaJblfl OTCeK MOXKHO IPHCOCAHHATL K JIO6OMYy H3

CMEXKHBIX C HHM.
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Korga cymMmapHasi NPOTSKEHHOCTb ABYX CMEXHBIX OTCEKOB Ipe-
BbILIAET PACUETHYIO JJIHHY NPOOOMHEI, 3Ty Napy OTCEKOB MOXKHO pac-
CMATpHBATh KaK OAHMH CaMOCTOATEJbLHBIH, Aaxe €CAH JAJIHHA OJHOro
OTCEKAa HJM Ka¥XKAOro H3 HHX MeHblIe PacueTHOH MPOTSXKEHHOCTH IpO-
Gourbl. Tak Kak HeOJaronpHsiTHOe BJHAHHE NepeGOpOK, Paclo/IOkKeH-
HBIX GJH3KO APYT OT ApYyra, YUMTHIBAETCS IIPH pacueTe HHAekca A, npH
NpOBEpPKe aBapUAHOH OCTONUHMBOCTH JOIYCKAaeTCs He NPHCOeIHHATD
K CMeXHBIM MaJble OTCEKH, HMeIolle JJHHY MeHble PacyeTHOH mpo-
TS2KEHHOCTH IPOGOMHEL, €C/IH BHIIOJHseTCH yenosue A = R.

B HEKOTOpHIX CJyYasix MOXKET OKa3aThCsd 1eJeco00pasHbIM pasMe-
leHHe B paioHe MAJoro OTCeKa AUNTAHKA, Pa3Je/NeHHOro TpOA0Jb-
HpiMH nepeGopkamu. [Ipu sToM, ecaim AZ2R W CyAHO BBIIEPXKHBaeT
HeCHMMETPHUHOE 3aTOIJIEHHE MAaJoro OTce- JQ[,, _ Ipeiura pacuemozo
Ka, Takoe pelleHHe IO3BOJUT YJIYUIHUTh
HCHOJAb30BAHNE MOAMAIyOHBIX OOBEMOB H
YMEHBIIUTE HECHMMETPHIO 3aTOIJIEHUST IPY-
I'HX OTCEKOB. : /

3.1.7 Copepxanue TNYHKTa TOBTOpIET
COOTBCTCTBYIOLIICE MOJIOZKECHHE KOHBGHHI/IH
0O OXpaHe UeJOBEUYECKOH KH3HH Ha MOpe
(rnasa 11, TIpaBuiio 7h).

3.1.8 Bpemsa cnpsAMJIeHHs CyJHA DeKoO-
MEHIYeTcsl OmpelesaTbh M0 OX0OpEeHHOMY
HUMKO metony pacuera.

nobpsxedenus

ANSNANNNN

N

N
S

B/5

Puc. 3.2.1.2. K omnpegneneHnio pacueTHOH Ipo-
Gounsl cynua (B1/5— pacuerHas rnyOuHa TO-
BpekKAeHUA)

3.2.1.2 Ha puc. 3.2.1.2 nokasaHo, KaK OllpejessieTcss pasMep pac-
YeTHOTO IIOBPEX/eHHs Mo rayOuHe cyaHa (cM. Takxke puc. 2.6.2).

3.2.1.3 BBuay TOro yto pasMep pacyeTHOH NMpOOOHMHBI MO BEPTHKAJIH
He OrpaHuueH, B pailioHe PacCMaTPHUBAEMOro IOBpexXjeHHs manyba
nepe6OpOK H HaJACTPOHKa [OJIKHB NPHHHMATBCH TaKXKe HNOBPEXICH-
HEIMM, 4TO CJieflyeT YYHTHIBATh NPH ONpeldeseHHH aBapUAHON mMOCajKH
U TOCTPOEHHH AMArpaMMbl OCTOHUYMBOCTH MOBPEXKIEHHOTO CYAHA.

3.2.2 Tlpu mpoBepKe BLINOJNHEHHS TPeGOBAHMH K aBapHEHON OCTOH-
YHBOCTH CJEAYeT HMeTb B BHAY, YTO MeTalleHTpHYecKas BbICOTa TO-
BpEXKAEHHOrO CyAHa OKa3blBaeTCsl HaMMEHbIUEH NMPH HEeNOBpeXJeHHOM
JBOHHOM AHe (WJIM HeMoBpeXAEeHHOH BOJOHENPOHHILaeMO} miatpopme,
PAacHoJIOXKeHHOH MO BaTepJiuHNell 1O 3aTON/ICHUs OTCeKa).

3.3.1 KosdduiumeHTsl IPOHHIIAEMOCTH I[IOPOXKHHX pedpuxeparop-
HBIX TPIOMOB, NMOMEIIEHHH, 3aHATHIX JeCHBLIM IPy30M, H IIOMeEHIEHHH,
3aHATHLIX PYAOH, HA HeCNelHaJu3UPOBAHHBIX CyAax npuuaTH B [lpa-
BHJIAX HA OCHOBE Pe3yJbTaTOB PacieTOB.

3.4.2 DxBuBasenToM TpeGoBaHUA O HEOOXOAMMOCTH BbIIEPIKUBAHUA
3aTONJIEHHs] JIOGLIX ABYX CMEXHBIX OTCEKOB fiBJseTcd TpeboBaHHE
0 BHINOJHEHHH YCJIOBHHA 3.5 MpH NOJyYeHHH IPOGOMHLI PacUeTHOH
IPOTSIEHHOCTH B JII060M paloHe CyJaHa.
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3.5.1 BBuny onacHOCTH CHpSIMJIEHHUs! CYAHA, UMEIOLIEr0 OTPULLATENb-
HYI0O HayajbHYI0 OCTOHYHBOCTb, B IlpaBHiax perjaMeHTHpyeTcS MH-
HHMaJIbHO JONYCTHMOE MOJIOXKHTEJbHOe 3HaueHHe PaCUeTHOM Hauyajb-
HO# MeTaleHTPHUYECKOH BBICOTH MOBPEXKAEHHOro cyana. C y4eToM BO3-
MOKHBIX HOTPEIIHOCTEH PacueToB H LenecooGpasHOCTH HEKOTOPOro 3a-
naca HavaJabHOH OCTOHYHBOCTH B KaueCTBe MHHHMAJbLHO JONYCTHMOIrO
3HAYeHHs aBAapHUIHOH HAYaJbHOH METALEHTPHYECKOH BBICOTH NMPHHATA
Besanyuna 0,05 m.

[Ipn paspaboTke MeXIyHapoAHLIX SKBHBAJEHTHHIX [IpaBua jgeje-
HUSI TaCCAXKHPCKHX CYAOB HAa OTCEKH OBIJIO COYTEHO HeoOXOJUMBIM
BBECTH JOMOJIHUTE/NbHbe TPeOOBAHUS K HayaJbHOH OCTOHYHBOCTH, HC-
X0JA U3 OTPAHHUYEHHS KpeHa IPH CKOIMJIEHHH ITacCa)KHPOB Ha OMHOM

B} (N, +N,)

AF, )I/I obecreue-

GopTYy IOBpPEXKAEHHOrO CYAHA (haa >=0,003

HUg OCTOHYMBOCTH Ha GOJBLINX yIriaxX KpeHa (lzaB)O,OlS %—) .
1

NPHMEP

PACYETA BEPOSITHOCTHOIO MHIREKCA A NEJEHHSA
HA OTCEKH CYXOI'PY3HOTO CYJAHA (PHC. 1 H 2 U TABJIHLA)

OcHOBHbIC XaPAKTEPHCTHKH CYAHA:

L, =115wm A=10250 T
Le=125,8 ™ DW = 6785 t
D=95m Vs=16 y3
ds=7,5 M D/ds =1,2667
B;=16,8 M DW /A = 0,662

Pacuet BCIOMOTaTeNbHBIX BEJHYHH:

v

s\ 16)_ .
k,‘,=0,4(1+ v )'“(H'T — 0,8571;
1—fk, 10,871 ,
e o 10T 0,01 099;
1—&,
0,20~ —0,94.0,01099 0,002 638;
0,086—0,24—1-7—3&=0,086—Q,002638=0,08336;

kyLs =0,8571 - 125,8 = 107,82;
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T
Hauna I -
Homep ortcexa orcexa [ * %L =
vos -
p o i
D D «
< < n—
li i e
o o« ~ =
— — )
© t =
~ [~ ~ 2 S—’
® ® g
<2 = =
~— — B
1 2 3 4 5 6

HJIH OTIECJbHBIX OTCEKOB

1 12,0 0,11130 0,01239 0,00139 0,05530
2 23,2 | 0,21522 0,04632 0,00997 0,20660
3 14,4 0,13356 0,01784 0,00238 0,07957
4 15,8 0,14654 0,02147 0,00315 0,09576
5 11,4 0,10573 0,01118 0,00118 0,04986
6 16,0 0,14840 0,02202 0,00327 0,09821
7 15,8 0,14650 0,02146 0,00314 0,09571
8 13,0 0,12060 0,01454 0,00175 0,06485
CymMmbl

Jas nap cMexHBIX

OTCEKOB
14+2 35,2 0,3265 — — —
243 41,8 0,3877 — — —
3+ 4 30,2 0,2801 — — —
445 27,2 0,2523 — - —
5+ 6 27,4 0,2541 — — -
647 31,8 0,2949 — — —
748 28,8 0,2671 — - —
CyMMbI

Has Tpex CMexHHX

OTCEKOB

1+-243 53,8 0,4990 — — —

241344 57,6 0,5342 — — —

3+44+5 41,6 0,3858 — - —

44546 43,2 0,4007 - - —

S5+64+7 43,2 0,4007 — — —

6+748 44,8 0,4155 — — —
Cymmnt

Hrorosnie

CYMMBI

* llpH HaNHIHM YCTYNOB BENHYHHA [ H3MEPAETCS MeXIy OIHMKaHIIHMH YacTAMH
** Jlast map CMeXHBIX OTCEKOB P=pi;— Pi — p;, AJAA TpeX pP=pijr — Pij —
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7 8 9 10 1 12 13
0,00862 — 0,04668 0,0400 — 0
0,06181 — — 0, 14480 0,1241 —_ 12,0
0,01476 — — 0,06481 0,0555 — 39,4
0,01953 — — 0,07623 0.0653 — 53,8
0,00732 — — 0,04254 0,0365 — 69,6
0,02027 — — 0,07794 0,0668 — 81,0
0,01947 — — 0,07624 0,0653 — 97,0
0,01085 — — 0,05400 0,0463 — 112,8

- 0,3500 0,00359 0,2630 0,2254 0,0613 0

— 0,4156 0,00426 0,3280 0,2811 0,1015 12,0

— 0,3003 0,00308 0,2139 0,1833 0,0625 39,4

— 0,2705 0,00277 0,1844 0,1580 0,0562 53.8

-— 0,2724 0,00279 0,1863 0.1597 0,0564 69,6

— 0,3161 0,00324 0,2295 0,1967 0,0646 81,0

— 0,2863 0,00294 0, 2000 0.1714 0,0598 97,0

— 0,5349 0,00548 0,4461 0,3824 0 0

— 0,5727 0,00587 0,4835 0,4144 0,0055 12,0

— 0,4136 0,00424 0,3260 0,279% 0,0034 39,4

— 0,4296 0,00440 0,3418 0,2930 0,0118 53,8

— 0,4296 0,00440 0,3418 0,2930 0,0034 69,6

— 0,4454 0,00457 0,3575 0,3064 0,0036 81,0
nepeGOpoOK, OTPaHMYHMBAIOUIMX OTCEK MJIH TPYNNy CMEXHBIX OTCEKOB.
Pintp;.

8 3akaz Ne 35
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Homep orcexa X2 ?: f ‘% =
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1 14 15 16 17 18
Juist OTAENABHBIX OTCEKOB
1 12,0 0 0,09539 0,09539 1,1908
2 35,2 0,09539 0,27981 0,37520 1,7504
3 53,8 0,31319 0,42766 0,74085 2,4817
4 69,6 0,42766 0,5 0,98092 2,9086
5 81,0 0.5 0,5 1,0 3,0
6 97,0 0,5 0,5 1,0 3,0
7 112,8 0,5 0,5 1,0 3.0
8 125,8 0,5 0,5 1,0 3,0
Cymmnt
Jas map cMexubix
OTCEKOB
142 35,2 0 0,27981 0,27981 1,5596
2+3 53,8 0,09539 0,42766 0,52305 | 2,0461
3-+4 69,6 0,31319 0,5 0,86645 | 2,6796
445 81,0 0,42766 0,5 1,0 2,9277
546 97,0 0.5 0,5 1,0 3,0
647 112,8 0,5 0,5 1,0 3,0
748 125,8 0.5 0,5 1,0 3,0
Cymmbl
a5 Tpex cMeKHBIX
OTCEKOB
1 +243 53,8 0 0,42766 0,42766 1,8553
2 4+34-4 69,6 0,09539 0,5 0,64865 2,2440
34445 81,0 0,31319 0,5 0,95707 2,7703
44546 97.0 0,42766 0,5 1,0 2,9277
54647 112,8 0,5 0,5 1,0 3,0
64+7+8 125,8 0,5 0.5 1,0 3,0
Cymmbr
Irorosuie

CYMMBL
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19 20 21 22 23 24 25 26
0,4763 0,01906 0,980 12,0 22,86 0,6430 0,8012 1,0
0,7002 0,08689 0,840 25,3 19,87 1,3369 1,6558 0,5929
0,9927 0,05501 0,600 16,5 21,92 0,5646 | 0,7035 1,0
1,1634 0,07597 0,600 15,8 26,11 0,4533 0,5654 1,0
1,2 0,04380 0,600 11,4 21,93 0,3899 0,4858 1,0
1,2 0,08016 0,600 16,0 17,97 0,6678 0,8321 1,0
1,2 0,07835 0,663 15,8 20,74 0,6314 0,7867 1,0
1,2 0,05556 0,980 13,0 25,10 0,6345 0,7906 1,0
0,4949
0,6238 0,03823 0,849 37,3 22,67 1,7461 2,1756 1 0,0831
0,3184 0,08307 0,734 41,8 18,73 2.,0476 2,5513 0
1,0718 0,06699 0,600 32,3 25,07 | 0,9663 1,2040 | 1,0
1,1711 0,06582 0,600 27,2 24,90 | 0,8193 1,0208 | 1,0
1,2 0,06768 0,600 27,4 19,16 1,0725 1,3353 | 0,9224
1,2 0,07752 0,625 31,8 17,74 1,4004 1,7449 10,5138
1,2 0,07176 0,715 28,8 25,10 1,0255 1.,2778 | 0,9309
0,4711
0,7421 0. 0,743 53,8 19,41 2,5713 3,2076 0
0,8976 0,00494 0,693 57,6 20,36 2,4507 3,0536 0
1,1081 0,00377 0,600 43,7 26,11 1.2553 1,5641 | 0,6946
1,171 0,01382 0,600 43,2 21,89 1,4301 1,8442 | 0,4145
1,2 0,00408 0,617 43,2 17,71 1,8813 2,3441 0
1,2 0,00432 0,651 44 .8 20,09 1,8146 2,2510 0
0,0369
0,9969
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1,6716 —

£
g e g S
< 5 - 2 . 3
@ o Z Obmuit ]
Homep otcexa = = % B o6pem 8
s 2 = g oTcexa o
i | )4 2 ;
vl e 2 2 =
ER = 2 £ e
© -8 z 2@
= 8 2 ;i
& S 8% s
1 27 28 29 30 3t
JIng OTHeAbHHX OTCEKOB
1 0,4318 1,0 0 200 0
2 0,8979 0,7737 0 2822 0
3 0,3792 1,0 2030 2244 0,85
4 0,3048 1,0 2015 2245 0,85
5 0,2619 1,0 1520 1679 0,85
6 0,4485 1,0 1990 2175 0,85
7 0,4240 1,0 1195 1433 0,8339
8 0,4261 1,0 0 280 0
Cymmbl
Jas nmap cmexHbIX
OTCEKOB
1 42 1,1727 0,4989 0 3022 0
2+3 1,3752 0,2964 2030 5066 0,4007
344 0,6490 1,0 4045 4489 0,85
445 0,5502 1,0 3535 3924 0,85
546 0,7203 0,9513 3510 3854 0,85
6+7 0,9405 0,7311 3185 3608 0,85
748 0,6887 0,9829 1195 1713 0,6976
Cymmui
Hust Tpex cMeKHBIX
OTCEKOB
1 +24+3 1,7289 0 2030 5266 0,3855
24+3+14 1,6459 0,0257 4045 7311 0,5533
34+4+5 0,8431 0,8285 5565 6168 0,85
44+5+6 0,9940 0,6776 5525 6099 0,85
54+6+7 1,2635 0,1081 4705 5287 0,85
64748 1,2187 0,14529 3185 3888 0,8192
CymMMbI
Hroroseie

CYMMBI
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ITpodoascenue

?’;

= . g s=34)+ ¢ apes =(20) X

8 8 if ~+(35) X (36)-(37)

! = o

0 e | B

o8 ”ga !

< Wi ~——

J & &

33 34 35 36 37 38
1,0 0 1,0 1,0 1,0 0,01906
1,0 0 0,7737 0,7737 1,0 0,06723

0 1,0 0 1,0 1,0 0,05501

0 1,0 0 1,0 1,0 0,07597

0 1,0 0 1,0 1,0 0,04380

0 1,0 0 1,0 1,0 0,08016
0,0190 0,9810 0,019 1,0 1,0 0,07836
1,0 0 1,0 1,0 1,0 0,05556

0,4752
1,0 0 0,4989 0,4989 0,7 0,01335
0,5286 0 0,1567 0,1567 0,7 0,00011
0 1,0 0 1,0 0,7 0,04689
0 1,0 0 1,0 0,7 0,04607
0 0,9224 0 0,9224 0,7 0,04370
0 0,5138 0 0,5138 0,7 0,02788
0,1793 0,8050 0,1762 0,9812 1,0 0,07041
0,2574
0,5465 0 0 0 0,7 0
0,3491 0 0,0090 0,0090 0,7 0
0 0,6946 0 0,6946 0,7 0,00183
0 0,4145 0 0,4145 0,7 0,00401
0 0 0 0 0,7 0
0,0362 0 0,0164 0,0164 0,7 0
0,0058
A=0,7384
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D D \? DW ,
E=[1,68 A —0,478(ds ) —1,02](0,7 - +0,18),
___¥s \(D _ )
o (o DW E+(0,8 o,sz,)(as 1,0
C=( O+ =3 ) E =

uls
(o,s_ T )(1,2667—1,05)

I+ 68 T.2667—0478 - 12667 = 1,02) (07 - 0,662-}—0,18)] =

=(0,6+0,6620)[

—2,2587 — 1,246 s

0.8 ’
DWw wls \( D
0.6+ (1 o,szf)( 1)
Sm== -
DW
0.6-23
wls
0,,6-0.662+(1— )(1,2667—1)
0.8; ol
- —1,6716—0,6716

0.6 - 0,662 0,807

YIK 629.12 : 532.321

HHCTPYKIL MY MO YUETY BJUSAHHI CBOBOJ HbIX
NMOBEPXHOCTEN )KHAKHX I'PY30B
HA OCTOHWYHBOCTb CYAHA

Hacrosmyio MHCTpYKIHIO peKOMeHyeTcsl UCIONb30BATh AJS Olpe-
JeJieHHst BJAHSHUSA CBOOOAHBIX MOBEPXHOCTEH JXHAKHX I'Py30B Ha oOcC-
TOMYHBOCTb CyAHa INpH npumeHenuu uyacred IV «OcrofiunBocte» U V
«[lenenne Ha orceku» IlpaBua KaaccuHKAUNH U HOCTPOAKH MOPCKHX
CYIOB.

1. OBIMHE NOJIO)KEHHA

1.1 OcHoBHble TPUHIHKIIbI

1.1.1 HucTpykuus mnpenycMaTpHBaeT BO3MOMKHOCTh TNpPUMEHEHHS
pPasJHYHBIX cn0cOo00B ydeTa CBOGOAHBIX IIOBEPXHOCTeH OT NMPHOJIHKEH-
HBIX 0 6oJjiee TOUHBIX H COOTBETCTBEHHO OT MPOCTHIX A0 6oJsiee CJIOXK-
HblX. IlpocThle cnocoOnl IIpeAyCMaTpUBAIOT 3HAUHTEJBHBIE 3amac oc-
TOHYHBOCTH MO cpaBHeHHIO ¢ TpebyeMubM IlpaBunamu KiaccHbuKanuu
H TIOCTPOHKH MOPCKHX CcyJ0B, 1977 r. Bosee cnoxHble cnocobbl NO3BO-
JAI0T PeasH30BaTh YHOMSIHYTHII 3amac oOCTOHYHBOCTH. Bribop Toro
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HIH HHOTO crnocofa, KpoMe cJjydaeB, 0co00 OrOBOPEHHBIX B TEKCTE
HHcTpYKIMH, NTPOU3BOAKTCS IO YCMOTPEHHIO KOHCTPYKTOPA HJH CYHIO-
BJIaAenbla.

1.1.2 B xauecTBe OCHOBHBIX XapaKTepHCTHK NpU oTOOpE YUYHTHIBaE-
MBIX IIMCTEDPH M COCTaBJEHHH HX pacueTHHIX KOMOHHAIIMH B COOTBET-
ctBul ¢ 1.4.8 yactu IV «OctoitunBocte» [IpaBus knaccudyKanud | mo-
CTPORKH MOPCKHX CYZOB, 1977 r. NIpHHATH CIeAYIOLIHE:

.1 nonpaBka Amy (1c-M) [H-M}] K KO3(uIHEHTYy OCTOHUHBOCTH
JUIS HayaJbHOM OCTOMYHMBOCTH M MaJbIX YIJIOB KPeHa,

.2 monpaBka AMsy (tc-M) [H-M] x BoccTanaBiMBalOLleMy MOMEHTY
npu HakJgoHeHHH HA 30° AJs GOJBUIMX YLJIOB KPeHa.

1.1.3 Bo Bcex c/lyyasiX, KpOMe CHIENHAJIbHO OrOBODPEHHHX B 3.2.2
1 3.5.2 yactu IV «OcrofiuuBoctb» IlpaBun kjaccHpHRalHud M IO-
CTPOAKH MOpCKUX cynoB, 1977 r., ompelesieHHe NONPABOK IIPOH3BO-
JHTCS NPH YCJIOBHOM 3amlojHeHud uucrepH Ha 50% ux emkocru. 3a-
MpecCOBAHHBIMH CUMTAIOTCS LHCTEPHBI, 3aNoJIHeHHbe Ha 95% u GoJee.

Cnocobm yueTa A8 YKa3aHHHX JABYX cJydaeB NPHMEHHTENbHO
K NPOH3BOJBHOMY 3alOJHEHHIO NpHBeleHb B pasi. 6 Hactosued HH-
CTPYKUHH.

1.1.4 Tlo cornacoBaHuio ¢ PerucTpoM [IOMyCKaeTcs TaKXKe IpuMe-
HEHHe [PYrHX AOCTATOYHO TOUHBIX CNOCO60B TeopuH Kopalus, onyG6-
JIMKOBAHHBIX B [I€YaTH.

1.2 LlucTepHBI, HE YYHTbIBaeMbie B pacyeTax

1.2.1 U3 pacuera HCKJIOYAIOTCS BCe IUCTEPHHI, yKasaHHbe B 1.4.8
yactu IV «OcrofiuuBocTby [IpaBus Knaccu@HUKaLHH H NOCTPOHKH MOD-
CKHX cymoB, 1977 r.

1.2.2 TTonpasku Amp 1 AMs NOACUUTHIBAIOTCA, KaK yKasaHo B 1.4.

1.3 Bbi6op pacueTHbIX KOMOHHALHA WHCTEPH

1.3.1 Bribop pacueTHeIX KOMOHHALHMH [Jf THIOBBRIX CJydyaeB Ha-
rpy3ku (B ToM umcJie H A5 TpebyeMbx IIpaBuaaMu KJacCH()UKAUUH
H NOCTPOHKH MODPCKHX CYZOB, 1977 T.) NpOH3BOAMTCA B 3amac OCTOM-
YHBOCTH YCJOBHO OAHOH HJIH JABYMS pacueTHHIMH KOMOMHAUHSAMH [0
Kax10My BUAY *HAKOro rpysa B coorBerctBuu ¢ 1.4.8 gactu IV «Oc-
TOHYHBOCTB» [IpaBus kaaccH@HKaLHK H TOCTPOHKH MOPCKHX CYIOB,
1977 r.

B o6wewm ciyyae B pacueTHble KOMOHHANHH IS GOJBIIMX H Ma-
JIBIX YIJIOB KpeHa MOTYT BXOAMTb pas/jHYHble [HCTEPHBl IO HEKOTO-
PHIM HJH BCeM BHIAM XKHIKOIO rpysa.

1.3.2 Oas Bel6opa pacueTHOH KOMOHMHALMH BHayaJjie NPOU3BOIHUTCS
Mo KaXKAOMY BHAY JKHIAKOTO Ipy3a B OTACJIbHOCTH CONOCTABJIEHHE CO-
yeTaHWH UUCTEPH (MJAH OJHMHOYHBIX LIHCTEPH) C AAHHBIM BHAOM XKHA-
KOro rpy3a W BEIGHpaeTcsl TO, KOTOPOe HMeeT HaHOOJBIIYI BEJMYHHY
3 Amy, — pas Masblx yriaoB KpeHa H X AMsz — g GoJbmIMX (31eCh
R [

HHAEKC B OTHOCHTCS K OJHOMY paccMaTpuBaeMoOMy BHAY XKHIKOro
I‘py33). B coueraHusi BKJIOYAIOTCAd Te HHCTEPHBI pacCMaTpHBAE€MOro

119



BHZA XHIKOTO I'Py3a, H3 KOTOPHIX IO YCJAOBHSM 3KCIJyaTaluu Heob-
XOJHMO OZHOBPEMEHHO NPOH3BOJHTh PAaCXOAOBaHHe (HJH NIPHEM) KHI-
KOT0 rpysa.
3areM H3 BHIOpaHHBIX 1O OTAENbHHIM BHAAM XKHIKOrO rpysa co-
geTaHHH ¢ HauOOJBIIMMH IonpaBKaMu X, Amy uan X3 AMs cocras-
7 r

JsieTcsi pacyeTHas KOMOHHaLHUsi AJ1s BCeX BHJOB KHMJKHX IDY30B,
HMEIOWHXC Ha CyLHe, ¢ CyMMapHOi NompaBKo# X3 3 Amp HIH
TR

2 3T AMso, Tae HHIEKC j OTHOCHTCS K Das3jIMUHBIM BHUAAM KHIAKOTO
i

rpysa.

[osyuennas pacueTHas KOMOMHALHSl LHUCTEPH paclpocTpaHsdercs
Ha BCe CNydYad Harpys3KH, KpoMe JOKOBOTO, He3aBHCHMO OT (pakTHYe-
CKOro HaJuuusi CBOGOJHBIX HMOBEPXHOCTeH, B TOM HYHCJe H JJIfA CyJHa
C MOJIHBIMH 3aMacaMH, Korja cBoGOJHBIX NMOBEPXHOCTEH HeT.

Has suibopa pacueTHoii KOMOMHAIIMH IHCTEpH cOCTaBjsiercd Taob-
auna (cM. obpasel), B KOTODYIO 3aHOCATCS MO KaxKIOMY BHAY KHI-
KOro rpysa IHCTePHBl C YKa3aHHeM HX XapaKTepPHCTHK H 3HaueHHH
ronpaBok Amy, 1 AMao.

Bo Bcex craamsix DpOeKTHPOBAaHHS JOCTATOYHO IoMellaTb B Tab-
JHIy 10 Ka)kAOMY BHAY KHAKOro rpysa H 6ajiacta TOJbKO IIH-
CTepHHI, Harolnue HauOoJbIIHe MONPAaBKU JAJs OGOJbUIHX HJIH MaJblX
yIJIOB KpeHa.

[Ipu BBIMyCKe HCHOJHHTENbHOH JOKyMEHTALMH Nepej COCTaBJeHHEM
HNudopmanun (cM. pasf. 7) B TaGJHLy DOJXKHB ObITh BKJIOYEHH BCe
yUHTHIBaeMble LHCTEPHH. JloNoMHATEeNbHEIE YKa3aHHUsl M0 BHIOOPY pac-
YeTHHIX KOMGHHALMI NpHBEJeHHl TaKXKe B pasa. 2, 3 u 4.

1.4 OnpenelieHue NOnNpaBoK

1.4.1 Omnpepenenne monpaBku Amy, (tc-M) [H-M] pexomenayercs
IIPOM3BOJUTE NO NPHOJAHKEHHON dopMmyJie
YUrbr  br

12 a, ’

_ 10yuebs by
[Amh———T—-a—T. 103]. (1.4.1)

Amh-_—‘

FaGapuTHEle pasMepwl ar H by M HEKOTOPHIX THIIOB IMMCTEDH MO-
Ka3aHel Ha puc. 1.4.1.
1.4.1.1 Tlo ycMOTpEHHIO KOHCTPYKTOpA pacueT MoxKeT OblTb YTOUHEH

BBefienneM B ¢dopmyay (1.4.1) HOMOJHHTEJNBLHOTO MHOKHTEJA kh';/—(—]?:
Amy = 10abx h'kh VCs;

12 ar
1 —_—
[Am,F%L”T— Z: kn V Cy - 103], (1.4.1.1)
v
roe Cp= ® . @, br, co—rabaputhble (10 OCHOBHBLIM IJIOCKO-
aTbTCT
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cT5IM) BBHICOTA, HIMPHHA ¥ JJIHHA HHCTEPHBL ky, — yrounsiiomuil Ko3¢-
(HIHMEHT A5l LUCTEPH, CYIIECTBEHHO OTJHYAIOLIUXCS OT HpAMOYrofib-
HEIX, OnpefensieMblit cornacho 1.4.1.2.

1.4.1.2 Jlas mucTepH, CylIeCTBEHHO OTIHYAIOIIHXCS OT NPsiMOyIoJb-

HBIX, 3HaueHus k, B Qopmyne (1.4.1.1) npuBEHUMAIOTCH CJACAYIOIIHMH:
kn = kniknz.

ar
\

br

Puc. 1.4.1. K onpefesiennio pacueTHhIX rabapHTHLIX pasme-
POB DA3JIMUHEIX THIOB LHCTEPH:

1 — nmocKol KHJEeBaToll; 2 — HECHMMETpHUHOMH; 3 — CHMMETPHUHOH
(neperopoika MpoHuIaemas); 4 — ¢ 3aKPHITHIM I@PETOKOM; 5 —c or-
KDBITHIM [IE€PETOKOM (AJs1 MasplX YIJIOB KpeHa HEemoCpeACTBEHHBIA
pacieT MOMEHTa HHEpUHH, a AJd GOABLINX — [0 PaBHOOGBHEMHLIM
HAKJTOHEHUSIM): 6 — HeCHMMeTpHuHoil GoproBolt

[Ipn aToM, ecau KODMHUUHEHT TOJHOTHl MPOCKIHMH  LUACTEPHEL
B miaHe C,<0,7, TO caemyer MpUHMMaTb kn==0,7, a ecau C, =07,
TO km = 1.

Ecau mpoekuds LHCTEPHE HAa AHAMETPANbHYIO MJI0CKOCTb npus.u-
KaeTcsi K TPEYTOJbHUKY, TO IPHHHMaeTcs KOI(hOHIHEHT bpo = 2.
TIpoMexyTOUHbIE 3HAUEHHSA CJEAYeT NMPHHUMATb, NPOHSBOAL rpy6yio
HHTEPIO/IANHI0 MEXKIY TPEyroNbHHKOM H IPAMOYTOJLHHKOM, ONpeje-
N5 TP 3TOM NOJHOTY TPOEKIHH Ha TJa3 (oast  OPSIMOYrOJbHHKA

khg == 1)

121



1.4.2 TlonpaBka AMs (tc-m) [H-m] onpegensiercs mo IPHUGIHKEH-
HO# tdopMmy.ae

AMs =730'f‘vrbw;
[AMao=10Lq70b, - 107, (1.4.2)

rae [ — Ge3pasMepHblii KO3 (HLHEHT, onpefeJseMblii B 3aBHCHMO-
CTH OT OTHOLIEHHS by/@y 110 Tpadury (puc. 1.4.2).

lg T3 l
18
0,16
’ {k.\\
014 f/
20°40°
012 } e ¥ {
’ &/ f/ g i " -d" tﬁ
0,10 SLLLLLY NS T s0°
y / é% i N \/(\ ""‘;t”"-q 500
b4 ° "n.%“ o
0,06 —y i / s
A LALMS /N
. v %f' ) \ N
0,04 7 Y 7N I
"y / /N Ho J0°
/ // // A o \ \[\
0,02 W4 ,"3‘/ h n
5 7 11 LA pt
LA N K of Pxc. 1.4.2. Unrepnoas-
22:’::;"' \[90\ IHOHHBIE Kpuamg 3Ha-
1g === denuii  Ge3pasMepHLIX
gr 02 0304 06 081 2 3 4568910 20 koahdumenton 1y

or/ay
1.4.2.1 ITo ycMOTpeHHIO KOHCTPYKTOpA pacueT MOXKeT GHTb YTOYHEH

BBeseHHeM B ¢dopMyay (1.4.2) OOMONHHTENBHOrO MHOXKHUTENAA & 'VZ‘_I,
(tc-M) [H-M]
AMBO:_‘_IBOT’UTkaIK_Cb ;
[AM = 1070,b,%, V' C, - 103], (1.4.2.1)
TAe k;— yTOUHAWWHHA KO3)(DUIHEHT AJs LHCTEPH, CYLIeCTBEHHO OT-

JIHYAOIHUXCS OT HPAMOYIOJbHBEIX, ONpeaensieMblii corsiacio 1.4.2.2.
1.4.2.2 Kosppuunent k; B popmysne (1.4.2.1) MOXKHO HNPUHATH

b=k k. (1.4.4.2)

Ilpn nomaproM (ojHOBpeMeHHO Ha 06a GopTa) yueTe MJIOCKHX
KHJIeBaThIX LHCTepH (puc. 1.4.1, mo3. 1), a TakXke HeCUMMETPHUHEIX
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UHCTePH ¢ Kodduuuentom noanorsl Cp << 0,8 pekoMeHayercs npHHH-
MaTh k== 1,2. [lna HecHMMeTPHUHHIX LHcTepH, mMelomux Cp > 0,8,
H i BCeX CHMMETPHYHBIX LHCTEPH &, == 1.

Aas  uncrepr, mmeomux npoekuuio Ha JI1, npubamxalouryiocs
K TPEyroJbHHKY (KaK, HalpHMep, JJIsi HHCTEPH (OPNHKA WJIH axTep-
NHKa), PEKOMEHAYeTCsl NPHHHMaTh k;,= 1,3. JIiA uHCTepH ¢ IpOeK-

nued Ha [II1, 6iusKoft K MPSAMOYrOJbHAKY — Ry, = 1.

1.4.3 1lucTepHH, pasieneHHHe NPOHHLAEMBIMH NepeGOpKAMH WJH
CHa0XeHHblE OTKPBITHIMH NEPETOKAMH, NPHMEHHTENbHO KO BCEM HOp-
MaTHBaM YYHTBHIBAIOTCA KaK COOOUIAlOmMecs COCYAbl (CM., HalpuMep,
puc. 1.4.1, mos. 5). :

OnHako AN PacueToB 10 KPHTEPHIO NOTOHI JonyckaeTcs pac-
CMaTpHBATh TaKHe LHCTEPHBI KaK pasiesbHbie (Hampumep, puc. 1.4.1,
no3s. 4), eClM K yAOBJETBOPeHHI0 Peructpa GymeT AOKa3aHO pacue-
TOM, 9TO 3a BpeMsl HAaKJOHEHHS H BHIPABHHBAHHs CyAHA NpH JAeHcT-
BHH IIKBaJ/1a MepeTeKaHue 6yaeT He3HAUHTETbHBIM.

1.5 OnpeneneHne HCnpasaeHHBIX MeTaueHTPHUECKOH BbICOTBI
H IJie4Y CTaTHYECKOH M AHHAMHUYECKOH OCTOHYMBOCTH

1.5.1 HcnpaBaennas MeraueHTpuyeckas BhicoTa A (B M) ompene-
Jsercs 1o GopMyJie

2 2 Amy
h==hy— 3, Mp—hy——L 2 (1.5.1)

rae ho—HayajbHas MeTalleHTPHYecKas BHICOTA CymHa (Ge3 yuera
cBoGofubIX moBepxHocTedt), M; X X Amy, — monpaBka, onpeensiemas
®

no ykasanusim 1.2, a rtakxe 1.1.4, tc-M[H-M]; A — Bogousmelienue
cynHa, tc {H].

1.5.2 HcnpaBienHble mieyn quarpaMmbl CTATHYECKOH OCTOHYHBOCTH
[ onpenensiorcss myTeM BbYeTa H3 OPAMHAT HCXOLHOH JHarpaMMsl
(Ges yuera cBOGOAHBIX MOBEpXHOCTEl) CYMMapHHIX IonpaBokK . Alp

I=ly— X My=1y— 3, 3 Al,. (1.5.2)
&

j

Omnpenenenne mompaBok X 31 Aly pasiHuHbIMH CHocoBaMu npuBe-
7R
JI€HO HHIKe B pasfenax 2—5,

1.5.3 Hcnpap/jennble m/edd AUHAMHUECKOH OCTOHYMBOCTH MOICYH-
THIBAIOTCA UYHUCJEHHBIM HHTEIDHPOBAHHEM IlJI€Y CTAaTHUECKOH OCTOHYH-
BOCTH [, mosiydeHHBIX 10 ¢opmyne (1.5.2). MOXKHO TakKe OTAeJbHO
NOACUHTATL YHCJEHHBIM HHTErDUPOBAaHHEM  CyMMAapHEIE MONpPaBKH
K IMarpaMme JUHAMHYECKOH OCTOHYMBOCTH X X Al; H 3aTeM BHUECTD

7 R
HX U3 COOTBETCTBYIOLUIUX OPJMHAT HCHCOPABHON AHATPAMMEL.
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2. ClHOCOB YYETA BJIHSIHUA CBOBOJAHbIX MOBEPXHOCTEM
10 OAHOY PACUETHOV KOMBHUHALHH

2.1 Jlaunmit crnoco6 mpeiycMaTpuBaeT B cooTBeTcTBUM ¢ 1.4.8
gactu [V «Ocroiiunsoctb» [IpaBui KiacCHpUKAUKU H NOCTPOHKH MOP-
ckux cymos, 1977 r. u 1.3.1 vacrosmiefi MHCTPYKIHH TPUMEHEHHE O1-
HO#l pacueTHOd KOMOHHANMH AJsi GOJBUIMX H MaJjbiX Yrios KpeHa.
Bri6op 1HCTEpH, BXOASALINX B PACUETHYIO KOMOHHAILMIO, TTPOH3BOHTCS
10 HauGOJBUIMM BeJHUYHHAM IONPaBOK Amp B COOTBETCTBHH C yKasa-
pusmu 1.3, TlompaBku K mjiedaM CTaTHYECKOH OCTOHYMBOCTH ONpeje-
JISIOTCS TIO MONpPABKaM K MeTaleHTPHUYECKOH BHICOTE.

dror cnocob o6buHO ofecrmeynBaer Ha OOJBIUKX YryaXx KpeHa
sHAUMTebHBIH 3a[ac OCTOHUMBOCTH CBepX Tpebopanuit IIpaBHa Kiac-
cHOUKAIHH U TOCTPOAKH MOPCKHX cyioB, 1977 r., kpoMe caydaes Ha-
JIMYHS Ha cyAHe GOJIbLIMX IHCT€PH C OTHOLIGHHEM IUHPHHBI K BLICOTE
MEHBIIHM eIHHUIb. EcaIH eMKOCTh HanOOJblIed H3 TaKHX HHCTEPH
B 5 pa3 mpeBHIlIdeT eMKOCTb CaMoH 6OJIbINON TJIOCKOH LHCTEPHBI, TO
IpHMeHeHHe 3TOro crocofa He JOMyCKaeTcs M y4eT BAHAHHA cBoboa-
HBIX TIOBEPXHOCTEH cjelyeT MPOU3BOAHTH B COOTBETCTBHH C yKasaHH-
IMH, IPHBEJCHHBIMH B pasfenax 3, 4 u 5 (3mech W jajee <IJIOCKOH»
IHCTepHOH HasbiBaeTCs HHCTEPHA € OTHONICHHEM HIHPHHBI K BBICOTE
foablue 3).

2.2 [TonpaBKd Ha B/IHAHHE CBOGOJHBIX NOBEepXHOCTe OT/IENBHBIX
[UCTePH BHIUKCIAOTCA (B M) 1O dopMyaam:

.1 njist HaYaJabHOH METALEHTPHUECKOH BBHICOTH

Mp=2T0 2.2.1)

.2 IS Tiieya CTaTHYECKOH OCTOMYHBOCTH
Aly=Ahsin 0. (2.2.2)

2.3 Omnpenesenne HonpaBku Ay

2.3.1 TlonpaBku Amy AJs QUCTepH, GIH3KUX B IUIaHe K NPAMO-
yrOJbHBIM, MOTIYT OBITH IOJACYUHTAHBL MO npubauxenHol dopmyJe
(1.4.1.1).

2.3.2 Ecan noaydyeHHas B COOTBETCTBMH C YKa3aHUSMH 1.3.2 cym-
MapHas IomnpaBKa BHOpaHHOH pacueTHOH KOMOHHAUUH LHACTEPH I

HauaJgbHOH ocToHuHBOCTH X3 X, Amp > 0,25Amwh, TO pacuer mnompa-
7 R

J
pox Amyp (B TC-M) [H-M] Anst IHCTEPH CIOKHOH KOHQUTYpPanuyd H LHC-
tepH ¢ Cp<<0,8 cilelyeT YTOUHUTb 1O opmyne

Amh:’rio;

[Aﬂlh‘—_—IOTio . 103]Y (2.3.2)
rae io— MOMEHT HHepuuH CBOOOAHOH MOBEPXHOCTH HPH 3aNOJHEHHH
muctepHbl Ha 50% ee eMKOCTH M OTCYTCTBHH KpeHa, Mm% Amin — BOJO-
I3MellleHHe, COOTBETCTBYIOIlee BAPHAHTYy MHHHMAaJbHOH  3arpysKkH

cyzHa, HopMupyeMomy IlpaBuaamn (B TC) [B H].
BesinunHa ig ONpeessieTcsl 0 YKa3anusaMm 2.4.
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2.4 [as ompenejieHHs MOMEHTa HHEpPLHH cBOOOMHON MOBEPXHOCTH
JefiCTBHTEIbHAs BATEDJIMHAA B LUCTEPHE 3aMEHAETCs: DPAaBHOBEJIHKOH
tpanenued (puc. 2.4-1), MOMEHT HHEpUHH (B M*) KOTOPOH MOJCHHTHL-
paeTcsl o gopmyJie

=1 ( 2f ) exbi, (2.4)

b

rie f(TZ—) cuumaercst ¢ rpaduxka (puc. 2.4-2), Ha KOTOPOM Bepx-
1

Hsisi KPHBAsi COOTBETCTBYET HECHMMETPHYHOM TPAMeHHH, a HHKHAA —

CHMMETPHYHOH.

by

=

~
w

Puc. 2.4-1. CxeMa 3aMensl NJOIAAH cBOGOMHON IO-
BeDXHOCTH SKBHBAJCHTHOH Tpamelnei

)

o081+ 1LL S ’
el Yy 7/
4
Cr *
- V
6,06 '
y
7 Cr
= d B
43,04 — & —
_— P T :
_ - i ST
0,02 T | A

g - 02 4% 06 08 bz/bs

Puc. 2.4-2. Kpupbie GespasMepHbIX KO3(HIHEHTOB
[ (b2/b1)

3. VIPOILLEHHDBIM CIOCOB YYETA BJHSAHHUSA CBOBOJHBIX
MOBEPXHOCTEM IO ABYM PACYETHBIM KOMBEMHAUHAM

3.1 Dror NpuONMKEHHBII cnocob obecrneyuBaer HeKOTOpPHIH 3amac
OCTONUMBOCTH Ha GoJbUIMX yriaax kpena. OAHako Wi MaJblX YTJOB
KpeHa OH TPHBOAHT K TIOTPELIHOCTH B OMACHYIO CTOPOHY. [TosTomy s
CyZAOB, OCTOHYHBOCTb KOTOPHIX JIUMHTHPYETCA TpeGoBaHUAME yacTH IV
«OcToitunBocTby IlpaBua KinaccHUKALUH H MOCTPOMKY MOPCKHX
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CynoB, 1977 r. x Hava/JbHON OCTOHYHBOCTH uaH wactu V «[esenme na
OTCEKH» K aBapUHHOH OCTOHYMBOCTH, NMPHUMeHEeHHe AAHHOrO cnocoba
He JomycKaercs.

3.2 IlonpaBka K HayaJbHOH MeTALEHTPHYECKOH BHICOTE ONpese-
JAETCsT IJIA pacueTHOH KOMOHHALHK LHCTepH, BHIGpAHHOH coryacHo 1.3
M0 HauGoJblIeMYy 3HAYeHHIO D) X% Amp, MOACUMTAHHOMY 1O (dopMyJe

ik

(1.4.1).

HcnpaBienHas MeralleHTpHYECKasi BHICOTa ompejessiercs mo dop-
mynae (1.5.1).

3.3.1 HcnpasneHnble mie4yd CTATHYECKOH H JHHAMHUYECKOH OCTOM-
YHBOCTH ONpefensiorcs coraacHo 1.5.2 u 1.5.3 st pacuerHoii kom6u-
HallMd IHCTePH, BHIOPAHHOH B coOTBeTCTBHH ¢ 1.3 no HauGoJsbliemy
sHaueHHI0 X, 37 AMs, B KoTOpoM AMsy OTHENBHBIX LHCTEPH MOCYH-

ik
TaHbl 0 opmyae (1.4.2).
3.3.2 IlonpaBku K myneuam craTudeckKod ocrofiyuBoctd (cM. 1.5.2)
onpejeJsTca (B M) nmo dopmydie

> AM
EA19=——>‘A 0, (3.3.2-1)

a Bxojsame B dpopmyay (3.3.2-1) Benuuunsl Y, AMy (B Tc-M) [H-M]—
o dopmyae A

Z AMgzke Z AM30;
[ AMy=10k, 3 AMy, - 107]. (3.3.2-2)
3pecy 33 AMsy o6osHauaer BequunHy D) > AMsy aas Be6panHO#
T E

corsiacHo 3.3.1 pacueTHOH KOMOGHHAIIHH IHCTEPH.

BespasmepHull ko3dbuunenT kg 0151 YTJIOB KpeHa O ¢ MHTepBaJOM
A8 = 10° Geperca u3 Taba. 3.3.2 B 3aBHCHMOCTH OT KO3(p(HIHEHTA
kg0, KOTOPHIIT NOJACUUTEIBACTCA 10 hopMmyie

g (3.3.2-3)
meao
IIpoMexyTouHble 3HAUEHHS Rgy OKPYIVIAIOTCS A0 Oauxkafiiero ta6-
JINYHOTO 3HAUEHHS,
ITonpaBku oTZeabHBIX nuctepH (B tc-M) [H-Mm], Bxomsamux
B 2 AMso dopmynn (3.3.2-3) (Tex xe, uTo U B >, AMs), IOACUHTH-
BaIOTCS IO PopMyJie

AIHGO :Z—GOTUTbT;
[AMgo==10ls70,b, - 10], (3.3.2-4)

rae OGe3spasMepHslfl  Ko3(pQUUIHEHT Teo onpefensercsl 1o rpaduky
puc. 1.4.2.

IIpumeuwanne KacaTelpHas B Hauale KOOPAMHAT K AHATpAMMeE CTaTHYECKOi
OCTOHYMBOCTH, NOCTPOEHHOH C y4eTOM NONPABOK, PACCYHTAHHHIX 10 dopmyne (3.3.2-1),
npu aTOM cmocole He OyIeT OTCeKaTh Ha OAHOM pajHaHe OTPE3Ka, PABHOTO HCIpPaB-
JIEHHOR METANEeHTPUYECKOH BHICOTE, NMOJYYEHHOH MO YKasaHHAM B pasi. | u 2.
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Tabauya 3.3.2

3uavuenus kg B 3aBHCHMOCTH OT Kg

koo

90°

OO ONIOWWOONODNFILONDNINP O

Ego

80°

VOV OPFFOFTNOLHRFANNSD Ot~ <to<HNO

vvvvvvvvvvvvvvvvvvvvvvvvvvv

Rze

70°

IYBIXBREIONRBLBRIZ-NIREIRE=IIGIF=IZS | | | | | |

kee

60°

L

50°

Rio

40°

00D 00O N D ™ ©
BIBRIBIFIET IR 2L

ko

30°

ot ot ot vt et et et el p et yod et oty gt Yt Pt Yo paf ot Yt Pt Pt Yyt Pt oty ey (ot el g ) gl eyt ety P

ka2

20°

DO HONLD DD NN FINOOVONFOOONFOONHOONDNMH DD IS0
O <P < F O OO O QOO OCOORENNRNDONOIRODIOROOCOOCOOOOOOO

k1o

10°

O MO DD D e O OO S LD O O O N O 0D DN DO 0D DD r NI D
I8P AR R R n R R s BRI R EB NI BB En BB
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4. YTOUHEHHDBIH CIIOCOB YYETA BJHAHHUA CBOBOJAHbBIX
NMOBEPXHOCTEH IO JABYM PACHETHbIM KOMBHHAILLUIM

4.1 Januwei cnoco6 maer BO3MOXKHOCTb OJHOBDEMEHHO H A0CTAa-
TOYHO TOYHO Y4YecTh BJHsIHHE CBOOOJAHBIX IIOBEpXHOCTeli Kak Ha 60Jb-
HIHX, TaK H Ha MaJblx yraax kpena. Ilpm stoM ofecneuuBaercd He-
6osbuION 3amac OCTOHYHBOCTH.

KoppekTHpoBKa AHarpaMMbl IPOH3BOJAHTCS YCJHOBHO HA MAaJblX yr-
Jax KpeHa (10 yrjia kpeHa 0 = 10°) mo COOTBeTCTBYIOUIEH PaCUETHOH
KOMOUHAIMA NHCTEPH C CyMMapHO# nompaBko# X, > Amy, a Ha 60Jb-

)

umx (6 = 30°) — no komGunanuu Y, 3 AMao.
j k

amM 4.2 HonpaBKau K HavyaJbHOH
Tc:/s I —  METaLEHTPHYECKOH BbICOTE OTpe-
[Hw] Hejsiercss ANt pacueTHOH Kom-
N AN, OGHHAUUHE IMCTepH, BpIOpanHOH
435 corJacHo ykasaHusaM 1.3 mo Hau-
| N 1Z4Mg foJibllleMy 3HAYeHHIO, MOACYH-
| Nlzgamg, —| ranHomy mo dopmyse (1.4.1.1).
] HcnpapjaenHas  MeTaleHTpHYE-
i N CKasl BbiCOTa oOmpefensieTcd No
i ™ dopmyae (1.5.1).
N 4.3 HcnpasnaeHuble Jeyn
' CTATHUECKOW H JHHAMHUECKOH
0 10 20 30 40 50 60 70 80 50  oCTOHYHBOCTH ONPEAENSIOTCA CO-
§ zpat raacHo ykasauusiv 1.5.2 u 1.5.3
Puc. 4.3.1. Tloctpoenne kpusoft mompa- AJIA pacueTHoH KOMOHHANHH
Box E,M, B ¢ynkusnm yraos kpema LHCTEpH, BoIOpaHHOH IO yKasa-
M 1.3 mo HaubosblieMy 3Ha-
genno Y 3 AMs, moacuntTanHOMy 1o popmyae (1.4.2.1).
ik

[MonpaBKu K TjieuaM cTaTHYeckoil ocroitumsoctu 35 Aly (cM. 1.5.2)
ompenensiiotess mo  dopmyse (3.3.2-1), a sxoasuiue B GopmMyay
(3.3.2-1) Besmmumusl 3 AMp— yKasaHHbIM HHXKe IpapuYecKHM CII0CO-
ooM (cm. 4.3.1).

4.3.1 Insa yraos kpena 10°, 30° u 60° noxcyuThIBalOTCA CyMMapHble
nonpaBku 3 AMig, 3 AMs n 37 AMeo, KOTOpBIE HAHOCSATCS Ha IPaduK
(puc. 4.3.1).

Touka X" AMy coefunsieTcsi ¢ HadajoM KoopiuHaT nupsimoil. Hane-
CeHHBle TPH TOUKH COELHHSIIOTCS] TJIABHOA KPHUBOM, Kacalolliedca ymno-
MAHYTOH MpsAMO#U B Touke 3 AMio.

C moJyueHHOH KpHBOH CHUMAIOTCSl pacueTHble sHaueHns 25 AMo,
Bxoagiue B dopmyay (3.3.2-1).

ITonipaBku X AMjo (IONPaBOUHBIE MOMEHT OT NEPEJNBaHHsl KUAKO-
crn npu kpene 6=10°) 8 Tc-M [H-M] onpeneasiorcst no ¢opmyie

3 AMo=0,174 2 3 Amy;
j ok
[}_} AMIO:1,74§§Am,,- 103]

f ’

(4.3.1-1)
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rie 33 X Amy — cymmapHas nonpaBka i HauyaJbHOH OCTOHYHBOCTH,
3 k
roncuuTanHas coraacuo 1.3.2, 2.3.1 u 2.3.2.

[onpaeku X AMs 1 25 AMeo MOACUHTHIBAIOTCA TO pacyeTHOH KOM-
Gunamnn SIS GobIIHX Y08 Kpena coraacHo 1.3.2 (B tc-M) [B H-M].
TTonpaBku oTAeNbHEIX HHUCTepH AMs, BXOAsINE B > AMs3, ompeje-
gasiorca mo  dopmyne (1.4.2.1), a monpaBKH AMg, BxoasLIHE
B 3 AMg, — 110 popmyse

AM60=760TUTkaI V—C—b_;
[AMgy=10L5570:b:k, 1 Cy - 10°], (4.3.1-2)

rie GespasMepHBIN  KO3(QHUIHEHT lso ompenensieTcss 1O TpaduKy
puc. 1.4.2, a ocraJjbHble BeJHUHHBL pacmuppoBansl B (opmyzne
(1.4.2.1).

MpumMeuanne. Jag naockuX LHCTepH € OTHOIIEHHEM bo/ar==5,7 npuMmene-
HHe MeTaleHTpHucckol GopMysi (4.3.1-1) obecreunsaer TP ONPENEICHHH AMio
HEKOTOPBI JOTONHUTENBHBIA 3aNac OCTORYMBOCTH, KOTOpHIl TeM Goubme, ueM Goaplie
oTHOUIeHHe br/dr. 3Hauemus AM;, MoryT OniTb YTOUHEHEI, K3K YKA3aHO B pasz. 5.

4.3.2 Jlis KOpPEKTHPOBKH JHArpaMM ¢ OOJbIIMM Yr/iOM 3akara
nO YCMOTPEHHIO KOHCTPYKTOPA KPHBAt > AMg MoxeT ObITH YTOUHEHA
ompesesieHueM ellle OQHOM TOUKH > AMy cmocof6oM, YKa3aHHBIM
B 5.3.1. OTo MoxkKeT OKa3aTbcs Ieecoo6pasHbiM, KOrja JHMHTHPYIO-
UM SBJASETCS HOPMATHB [0 KPHTEPHIO MOrOJbl, ONpejesieMoMy MO
yrJy ONpPOKHIbIBAHHUS.

5. VYET BJUAHHUSA CBOBOILHBIX MOBEPXHOCTEH
COIJIACHO MHCTPYKILHH MO MPUEMY U PACXOOBAHWIO
JKHIAKHX TPy30B

5.1 [Io yCMOTPEHHIO KOHCTPYKTOPCKOro GIOpPO MOXKeET OBITh BHIMY-
mena ynomsiuyras B 1.4.8.1 wacta IV «OcTOIYMBOCTD> IIpaBus Kaac-
cuHKaLHd U MOCTPOHKH MODPCKHX CYZOB, 1977 r. WHCcTpyKUHA 0O
npHeMy H DacXONOBAHHUIO XKHAKHX TPYy30B. Brimyck takoit HMHCTPYK-
MM HE sBJsSeTCs 00d3aTeNbHBIM U MOXKeT OLITb NPEeANpPHHSAT KOHCT-
PYKTOpPCKUM O010p0 B le/sX peajusaluy sanaca OCTOAYNBOCTH, 3aJ0-
KEHHOTO B NPHBEJEHHLIX BHIIE COCOGAaX —PpacyeTHBbIX KOMOHHAUHI.
Vuer cBOGOAHEIX TMOBEpXHOCTEH B COOTBETCTBHHU C stoit MHCTpyKUHeH
IPOU3BOLUTCS HanOoJiee TOUHO.

Jlasi caydaep SKCIUIyaTallMH CyAHA C HEMOJHBIMH 3amacaMi LpH
HAMHYHY 3alPEeCCOBAHHBIX, YACTHYHO 3aMOJHEHHBIX H MOJHOCTHIO ONO-
POXHEHHBIX LHCTEPH B PACUET BKJIOYAIOTCA BCE YACTHUHO 3aNOJIHEH-
HBle yUHTbIBaeMble IIHCTEPHBI BCeX BHIOB KHAKOTO Ipysd.

Ecin npH IHepeBo3Ke KakKOro-auGo —ONmpeleseHHOro BHIA KHA-
KOTO TIPy3a OKaXyTCsl TOJIbKO 3ampeccoBaHHbIe HIH OTIOPOZKHEHHBIE
IHCTEPHBI, TO B pacyeT INONPAaBOK JAOJIKHbI GHTb BKJIOUYEHH JHGO
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3ampeccoBaHHble IHCTEPHbI, H3 KOTOPHIX HAaUHHAeTcs dajbHelilllee pac-
XOJl0BaHHe rpysa, Ju60 NMyCThie, KOTOPbIE ONOPOKHSINChH NOCJASIHUMH.
B pacuer BK/IOualoTCS NEPBOE M BTOPOE H3 YKA3aHHHX COYETAHHUil
STOr0 BHAA XKHJKOTO IPy3a, B 3aBHCUMOCTH OT TOI'O, KAKOE H3 HHX
naer 6OJIbIIYIO ONPaBKY.

Ilepekauka KHAKHX IPY30B H3 LHCTEPHH B LHUCTEPHY AO0JKHA pac-
CMaTpHBATBCA H YUHUTHIBATBbCA KaK IPHEM HJH PACXOA0BAHHE KUAKOTO
rpysa.

Has  ciaydas Harpyskd ¢ NOJHEIMH 3amacaMH, KOLAa OHH IH-
CTEPHBl  IOJIHOCTBIO 3aMpPecCOoBaHbl, a APyrHe NOPOXKHHE, B pacyer
BKJIIOYAIOTCSI Te 3aIPeCCOBaHHHIE ILHCTEPHBH BCEX BHJOB JKHAKOTO
Tpysa, COJEpXKHMOe KOTOPHIX INPeAyCMaTPHBAETCs pacxXogoBaTh
B MEpBYIO ouepelb H OAHOBpeMeHHO. IIopo:KHHe LHCTEPHB He YYHTHI-
BaloTCA.

5.2 Hcnpasiennas MeralleHTpHYECKAasi BHICOTA ONpejeJsieTcs sl
¢akTHUecKol KoMOHHAIMA LHCTEPH 10 popmyae (1.5.1).

5.3 Hcnpasnennble mnyieun CTAaTHYECKOH OCTOHYMBOCTH onpeje-
Jasiorest no gopmyaam (1.5.2) u (3.3.2-1).

5.3.1 Bxopamyw B dopmyny (3.3.2-1) Benmuuny AMp (B Tc- M)
ANS OTHAENBHHIX LHCTEPH, BKAIOYAE€MBIX B YHCJIO YYUTHIBAEMBIX CO-
riacHo MHCTPYKUMH 10 NPHeMY H PacXoJOBAHHIO XKHAKUX TPY30B, pe-
KOMEHJyeTCs] ONnpefessaTh o GpopMmyJe

AMy=Ty0.b:1 V' C, ;
[AM.,—_—loi;v,bme Ve, - 103], (5.3.1)

rae OGespasmepunlii KoadodHUHeHT [p ompenesiseTcss no rpaduKy
puc. 1.4.2,

Ilpumevanue [Jna mucrepn crnennduyeckoll KOHHUrypamuu sHavenus AM,
no ¢opmyne (5.3.1) MOryr GHTh YTOYHEHHl C COMVIACHSt KOHCTPYKTOpa: Has 0=10°
NOJB3YACh YKasaHHUAMH 2.3.2, a JJIs1 OCTaJbHBIX YIVIOB KpeHa — 1.4.2.

5.3.2 Jlomyckaercsl Takke ONpefessTh BeauuummH Alg u AMg ciio-
coGaMu, yKasaHHBIMH B pasi. 2, 3 u 4.

5.4 Mcnpasiennble IUleuM JMHAMHYECKOH OCTOHYHBOCTH Ofpeje-
JSIOTCS. OOBIYHBIM YHCJIEHHBIM WHTEPHPOBAHHEM IlJed CTAaTHUeCKOH
OCTOHYHBOCTH.

5.5 [lns ynpowenus pacuero (B 3amac OCTOHYHBOCTH IO CpaBHe-
HHIO co cnocoGoM, ykasaHHHM B 5.1) fomyckaercsi Bh6paTh u3 HMH-
CTPYKLHH [0 IpPHEMY M DacXOJOBAHHIO KHJIKHX I'DY30B JBe KOMOHHA-
LHH LHACTEPH JJisi MaJhX H OOJbLINX YIVIOB KpeHa, HalolliHe HaHOOJb-
mye nonpaskd X3 X Amy U Y] 31 AMs, U pacnpoCTpaHHTb HX Ha BCe

ik ik

THIIOBBHIE CJy4Yad HArpyskH. Torza yueT cBOGOIHHIX mOBepxHocTel Oy-
AeT OTJIHYATBCS OT NMpHBeLeHHOro B 1.3.1 TOJNBKO BHIGOPOM pacueTHOH
KoMOnHanuu uucTepH. [To3TOMy MONpaBKH K MeTaleHTPHYECKOH BHI-
COTe H K IIjledaM CTaTHYE€CKOH OCTOHYHUBOCTH CJenyeT Olpeneqasitb Tak
Ke, KaK YKa3aHo B NPeAbAyIHX naparpadax.
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6. HAJIUBHBIE CYJA-PA3JJATYMKH U T'PY30BBIE CYIA
C XUIAKHUM BAJIJIACTOM B TPIOMAX

6.1 [lonpaBKy Ha BAMsHHE BCEX CBOGOJAHBIX MOBEPXHOCTe! B Ipyso-
BHIX TAaHKaxX HAJMBHBIX CYyHOB-pasjfaTuuKoB M Oajacra B TploMax
IPY3OBBIX CYHOB NPOH3BOAATCS CHOCOGAMH, YKa3aHHBIMH HHXKE, H CyM-
MUDYIOTCS C NONMpaBKaMH Ha BJHsAHHE cBOGOJHBIX MOBEPXHOCTEH CY-
IIOBBIX 3anacoB W Gajjacra.

6.2 Onpejenenue NONPaBOK HA BJHSHHE CBOGOIHBIX noBepXHOCTEH
W B STHX CJyYasix PeKOMEHIyeTcsl MPOM3BOJAUTHL CNOCOOaMH, NMpuBeE-
JIeHHBIMH BHIIIe JUIsl CyJIOBBIX 3amacos i GasJacra.

Ecan moJydeHHble TAKHM CHOCOGOM MONPAaBKH CYIIECTBEHHO Ipe-
BHIIAIOT TONPABKH OT pacueTHOH KOMOHMHAUHM IMCTEPH CyAOBBIX 3a-
nacos ® 6anmacTa, TO pacuer Leaecoo0pa3HO YTOYHHTb NPHMEHH-
TeJbHO K (HaKTHIECKOMY 3aNOJIHEHHIO TaHKOB HJM TPIOMOB (cm. 3.2.2
u 3.5.2 uwactu IV «OcroftunBocTb» IlpaBmi Kaaccuukauuu © IO-
CTPOHKH MOPCKHX CyH0B, 1977 r.).

6.3 YTOuUHeHHBI pacueT pPeKOMeHAyeTcsl MPOM3BOAMTH OOLIENpHHA-
THM B TEOPHH Kopabuis crnoco6oM N0 PaBHOOObEMHBIM HAKJIOHEHHAM
TAHKa WM TPIOMa NpH HX (QakTHIecKOM 3anosHeHHH. KosiMYecTBo
IINaHrOyTOB, MO0 KOTOPHIM NPOM3BOJMTCS KPEHOBAaHHE, H MX PacloJo-
JKeHHe YCTAHABJHBAGTCS B COOTBETCTBMH C OCOOEHHOCTSIMH KOHQHTY-
paluu TpioMa WM TaHKa. Ec/aH TaHK HIH TPIOM HMeEeT 3HaUUTeJib-
Hble CTYNIeHbKH HJIH BBIFOPOAKH, TO pacyeTHbie MIMAHTOYThl AOJAKHBI
GbITH NPOBE/IEHBl IO HX TPAHUIAM.

6.4 Onpenenenne nonpaBok AMe (B Tc-M) [B H-M] 15 Takka HiH
TpIOMAa MPOU3BOIUTCS IO H3BECTHON B TEOPHH Kopabns dopMmyJe

o 0
AMo=/\ Aly=+ sinOS.iesinOdB-J,—cosﬂj igcosbdo |;
0 0

AMy=10 /\ Aly - 10°=107 X

]

9

X sinedgiesin 6d6+cosegiecosed0 - 103 ],
0

Tle ip-— MOMEHT HHePIHH CBOGOIHOH IMOBEPXHOCTH, MOJYYEHHbIH IO

pPaBHOOOG'BEMHBLIM HAKJIOHEHHSIM.

6.4.1 O6BIUHO JOCTATOUHO NMPHHUMATL MHTEpBaJ HakpeHeHHss A=
== 10°.

[lpu pe3knx U3MeHEHHAX BeJHYUHBI MOMEHTA HHEDIMH, YTO XapaK-
TepHO /[Jisi MaJbix ¥ GOJBIIHX 3aNOJHEHHH TaHKa HJH TPiOMa, peKo-
MeHAyeTcss Ha Yy4acTKe Pe3KOro H3MeHEHHS ip YMEHBLIUHTh HHTepBal
HakpeHeHHs1 AB, MOCTPOHTb KPUBYIO ip = f(8) # B3ATb NpUBE/CHHEIE
OpJIHHATEHI.

6.4.2 VcnpaB/ieHHble 3HAWEHHST METALEHTPHYECKOH BHICOTHI M IIed
CTaTHUeCKOl M JHUHAMHYECKOH OCTOHYHMBOCTH ONPEJEJNSIOTCA IO 3THM
monpaBKaM, KakK yKasaHo B 1.5.
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6.5 Ecan TaHK WM TPIOM HMeeT NPOEKUHI0 Ha JHAMETPaJbHYIO
IJI0CKOCTb, GJM3KYI0 K IPSMOYTOJIbHHKY, H Yy Hero HET GoJIbLUIUX CTY-
neHefl MJAH BHII'OPOJOK, TO OJIst onpeneﬂeﬂnﬂ TMOINPaBoOK Ha BJUAHHE
CBOGONHBIX MOBEPXHOCTEH AOMYCKaeTCs MOJIb30BATHLCA npHOJHKeHHBIM
crioco60oM, yKasaHHBIM HUIKE, a TakkKe APYTUMH criocobamu, 0J00peH-
upIME PerucrpoM.

6.6 Ilo rpysoBoMy pazMepy TaHkKa HiH TpIOMd, anGo IpYyTuM Jo-
CTATOUHO TOUHBIM CHOCOOOM OIpeleseTcs MOJO0XKeHHe ¢BOGOAHOH MO-
BepXHOCTH, (popMa KOTOPOH NPHOINKEHHO 3aMeHsACTC: Tpanennei, KaxK
ykazano Ha puc. 2.4-1. Jlajgee BHUHCAAIOTCA: 10 dopmyie (2.4) mo-
MeHT HHepHHH io, 10 dopmyJse (2.3.2) nonmpaska Amp u no dopmyJe
(2.2.1) nompaska Ah.

C ‘ueprTexa OGILEro PACIOJOKEHHS CHHMAIOTCA: AIHHA Cr, CPEI-
Hsisi BBICOTA @/ 1 TyOHHA 3aNONHEHHS t! TaHKa WIH TPIOMA.

Benuunusl @ U f, IPHHAMAIOTCS Ges yueTa OT/JeNbHBIX HEBOJIb-

X yrory6JeHui, HanpuMep, Jbsl.
[TpuBeneHHas pacuerHas IMHPHHA b, (B M) ompejendercs Io

dhopmyJe

’ 3 y
bT:2,29]/C’° : (6.6-1)

nonpaska AMs, (8 Tc-m) [H-M]— 10 dopuy.e
A Mzo=M30l07;

[AMao==10n30i7 - 10°], (6.6-2)
rie GespasMepHbIil KOI(QQHIHEHT 7z ONPENeNAeTcs B 3aBHCHMOCTIH OT
ornomenuii ay/by 1 t./a. 1o rpaduky puc. 6.6,

a nonpaska AMe (8 Tc-Mm) [H-M]—m0 dhopmyJre
AMgo=NeoloT;
[A Mgy == 10ngl7 - 10%], (6.6-3)

nep HaxojuTes 10 rpaduky puc. 6.6.

7. VYET BJAUYIHHUSA CBOBOJAHbIX NOBEPXHOCTEH
B MATEPHMAJIAX HH®OPMALUYUH OBb OCTOWYHBOCTH

7.1 31ech NpUBe/EHEl PasJMUHbE CNOCOGDHI ydeTa BJIHAHHSA cBoboj-
HBIX NOBEpXHOCTell B OCHOBHBIX Martepuanax MHpopmauuu: nperesb-
HEle KpHBble (CTATHYIECKHX MOMEHTOB, BO3BBIICHHH T uiau Mmera-
IeHTPHUECKOil BBICOTH) H YHHBepCaJbHBIE AHArpaMMbI OCTONTHBOCTH.

Jast yuera cBOGOZHHIX MOBEPXHOCTEN B Hudopmanuy, Kak # IpH
OCTPOEHUH AMATPAMM OCTOHUMBOCTH, HPEAyCMOTPEHbl PasJIMIHbIE 6o-
fee WAM MeHee TOUHBIE M COOTBETCTBEHHO NpOCTble MH Oojee CJIOXK-
Hble CIOCOOHL.

BhIGOp TOro HJH HHOro C€rnoco6a HPOM3BOAUTCH MO YCMOTPCHMIO
xouctpykTopa. [lo cornacopanuio ¢ PerucTpom JOINyCKaercs ApHME-
HeHHe ¥ JAPYTHX CMOCOGOB ydera CBOOOJHBIX OBEPXHOCTEH.
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7.2 Yuer cBoGommbix IIOBEPXHOCTE! B Jguarpammax npeaeabHbIX
KDHBBIX MOXKeT GHITH OCYIIeCTBJIeH ABYMs NPHHUHNHANBHO Dasjiuy-
HBEIMH criocoGamu:

.1 BBenenuem COOTBETCTBYIOIUX IIONPABOK B 3HaueHms BO3BHIIIIE-
HUS METalleHTPa M IJeY OCTORYMBOCTH PopMBl HCXOAHBIX AHarpamu,
110 KOTOPBIM CTPOATCH HpefelbHbIe KDHBEIE;

2 HCKycCTBeHHBIM YBEIMICHHEM CTATHYECKOTO MOMeHTa Beca
CyAHa Ha BeJIHYHHY CyMMapHOH NONPABKH 37 Ay, YTO SKBUBAIEHTHO
HCKYCCTBEHHOMY BO3BbleHHIO 1IT KHIKHX IPy30B. 31ech Am, — mo-
p4BKa K CTaTHYECKOMY MOMEHTY Beca JKHJIKOCTH II0 BRICOTE B OT-
JAeJNBbHOH yYUTBIBaeMok LHCTepHE.

7.3 Cnoco6 BBenenus NOTNIpaBOK yepes mJeun GpOpMEl He MO3BoOJIseT
YUECTb NPOH3BOJNbHYI0O KOMGHHAIMIO LHCTEPH (B 3TOM cayuae mmst

HEIE KDHBbIE), OHAKO OH MOJHOCTHIO OCBOGOXKIAeT KalHTaHA OT Ol

PEICJCHHS NMONPABOK Ha BJHSAHHE CBOGOIHbIX NOBEPXHOCTE},
Hosromy ykasammwmit crocog Lenecoo6pasHo NpUMEHATh 15 cy-

AOB ¢ HeGOJBIIUM KOJHYECTBOM IHCTEPH, a TakXke AJs CylOB ¢ 60.1b-

TEJLHO K pacyeTHHIM KOMOGHHAIHsM, yKasaHHbM B 1.3. 3nauenns mo-
IpaBOK X7 Alp MOACYHTHIBAIOTCS TIO dopmyse (3.3.2-1).

7.4 Cnoco6 yuera BiMstHES CBOGOJIHBIX TOBEpXHOCTel yepe3 cra-
THYECKHA MOMEHT Beca cyjiHa 00eCIeunBaeT BO3MOXKHOCTD yuera
JI060#l  HPOH3BOJbHON KOMOHHAIHH LHCTepH OyTeM CYMMHPOBAaHHS
COOTBETCTBYIOUINX MONPABOK OTANbHEIX UHCTEPH.

s sroit nenn B Hugopmanun NpHBOAUTCA TAlJHLA HONpaBOK
AT BCEX yUHTHIBAEMBIX LIUCTEPH.

Ionpasxka Amn, oTaenbuoi LHCTePHBI MO3KET HUMeTh pasaHyHble
SHAYeHHS B 3aBUCHMOCTH OT IIpOBEPSIEMOr0 HOPMATHBA OCTOHYHBO-
CTH.

Huxe npusogsares pas/HuHble crmocobbl ompeesenus NOMpPaBoOK
Bri6op Toro mim umoro Croco6a AOMKEH GBITH COMIACOBAH co CII0CO-
GOM,  DPHHATHIM jus ydera CBOGOAHBIX  NOBepXHOCTell opu
TIOCTPOCHHH JIHArpaMM  OCTOHYHBOCTH st THIOBBIX CJyYyaeB Ha-

Hble [0 NpefesbHBIM KPHBHIM Hudopmanun, 6ynyr CYLIECTBEHHO OT-
JHIATLCA OT HENOCPENCTBEHHHX pacyeTos IJIst THIIOBBIX CJIyYyaeB Ha-
TPY3KH.

74.1 B npocrefimenm CJIydae NpH BLINOJHEHHH PacueToB o yKasa-
HISIM Dasi. 2 jjIst BceX HODMATHBOB B KaecTge NONpaBKu Am, npu-

HHMaercss onna mompaska Amy, ompenenseMas mo dopmyie (1.4.1.1)
i (2.3.2).

7.4.2 Tlpu BHIONHeHHN PacueToB mo yxasauusMm pasz. 3 n1s Beex
HODMATHBOB B KayecTse MonpaBKu Ams (B TC-M) [H-M] npunnmaercs

nonpaexa
Ammgo=2 AMy;
[ Amyy==20 AM;, - 103]. (7.4.2)
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7.4.3 Tlpn BHINOJHEHHH DACUETOB IO YKa3aHHMAM pasi. 4 u 5 mpe-
JIyCMaTPHBAIOTC TPH NONPaBKH Amy COOTBETCTBEHHO IO TpPeM TrpyI-
1aM HOPMAaTHBOB: Amy— [ HauaJbHOH MeTaleHTPHYECKOH BBRICOTH
(BJIIOUAS aBapUiHYI0), HOPMHDYEMBIX YIJIOB CTaTHYECKOTO  KpeHa
nmaccaxXupCKux CyAoB H IJIaBKpaHos, a TaKxXe JJIs1 yTJIOB KpeHa npu
HECHMMETPHYHOM AaBapHHHOM 3aTONJIEHHH; Ams — AJIs  KPHTEPUS
MOroAb M TPeGOBaHHA K MaKCHMaJbHOMY ILIeYy AHArpaMMbi CTATH-
YeCKOH OCTONYHMBOCTH M K YIJIy KpeHa, COOTBETCTBYIOIEMY MOJOXKe-
HHI0O MakCHMaJjbHOro IJeda AHarpaMmbl; Ame— AJs1 YIVIOB 3aKara
IMarpaMMbl CTaTHYeCKOH OCTOHYMBOCTH.

[TonpaBka Amy onpejessiercst IO yKasaHuaM pasi. 2; Amg,— 10
dopmyne (7.4.2), a AMs BhluncageTcs no Qopmyue (1.4.2.1). Ilo-
npaBka Ame (B Tc-M) [H-M] onpenensercs no popmyne

Ams(): 1 ,15 AM(;();
[Amg=11,5 AMg, - 10%]. (7.4.3)

7.4.4 [IpoBepKy OCTOHYHBOCTH IO TIPEJNbHBIM KPHBBIM CJACIYeT
IPOH3BOJUTH 1O TMOIpaBKe ) Amy, OTBeUaloOLledl TOMY HOpMATHBY, IO
KOTOPOMY TIpOBeJ€HHl IIpefelibHble KPHUBBEE [/ PaccMaTpHBaEMOro
nuanasoHa sojousMmelieHus. CoOTBeTCTBYKOIIHe AHANIa30Hbl JAOJIZKHBI
ObITh YKa3aHbl B TabJHile NOMPaBOK.

7.4.5 Eciu cygHO N0 KakKoMy-JHOO HOPMAaTHBY CIIPOEKTHPOBAHO
¢ GoJbLIMM 3amacoM OCTOHUHBOCTH, TO TabJHIly MONpaBoK Ampy IO
5TOMY HOPMATHBY MOKHO HE IIPHBOJHTD,

7.4.6 [las MaJblX CYAOB, IJf KOTODBIX TNPAKTHUECKH BO3MOXHBI
TOJILKO OJHa HJH JBe pacyUeTHBIE KOM6HHaHI/II/I, npenesbHble KPHBBIE
MOXHO OIIyCTHTh SKBHIUCTAHTHO HA  BeJHYHHY, COOTBETCTBYIOULYIO
CyMMapHOH# nompaske.

7.5 Ilpu yuere cBOGOJHBIX NMOBEPXHOCTEA B TAHKAX HAJIMBHBIX CY-
JIOB DPa3jaryukoB M XKHAKoro Oajiacra B TPIOMax rpy3OBHIX CYyLOB
moNpaBKy Ams yXe Helb3st PAcupoCTPaHsiThb HA KPHUTEPHH MOromwl,
a CJefyeT BBECTH JONOJHUTENbHYIO MONPaBKy Amge (B TC-M) [H-mM],
onpenessieMylo no gopmyae

AA
Amda:tcioes'r N (7.5'1)
B KOTOpOH
[
8Agy= | am, as. (7.5-2)
0

Yroa KpeHa O MOXHO NPHONMKEHHO NPHHATh paBHHIM 45° HiH
GJIH3KHM K 'yrJay 3aJiBaHus HJIHA ONPOKH/AbIBAHUA AJisA 60JIBLITHECTBA
pacueTHEIX THIIOBHX CJIyYyaeB HarpyskH.

7.6 PasiuuHbie BHAB YHHBEPCAJbHBIX AHATPaMM CTATHYECKOH HJH
IMHAMHYECKO OCTONUHBOCTH, NPEACTaBISIOMHNX co00l nBa ceMeicTBa
KPHUBBIX, M3 KOTOPBIX OJHO G3aBHCHT OT BOJOH3MENIEHAs CYyIHA,
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a japyroe — or BosBulleHus ero LIT uian MeTanmeHTpHYeCKOH BBICOTHI,
KODPEKTHPYIOTCS monmpaBkaMu AZg, uAd Ah,, oOmpelessieMBIMH MO

tdopmyne (B M)

AZ,— Ah,,:z—im’i— . (7.6)

7.6.1 B wuyacTHOCTH, YTOUHEHHAsl KOPPEKTHPOBKA YHHUBEpCAJbHBLIX
JHarpaMM CTaTHYeCKOH OCTOAYHBOCTH INPOU3BOAHUTCA TpPeMs IONpPAaB-
KaMu (Ah, Ahg u Ahg), onpenessieMuMu 1o gopmyae (7.6) mas Tpex
sHaueHu# 0: 10, 30 u 60°. Tlo 3Tum 3HaueHHsIM DAk, Ha YHHBepCaJb-
HOl auarpamme (cM. puc. 7.6.1) wHanocsTess Tpu TOuku (ho— DL Ah;
10°), (ho— 23 Ahs; 30°) u (ho— D) Ahg; 60°), KOTOPBIE COAUHSIOTCS
[IJ1IaBHOH KPUBOH, MPOXO/sILeH yepes Haualo KOOP/AHUHAT.

SO
R\
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- Ty Tty

Lt el e =3

— :\L"/
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7
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1
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RNFARNAANNN

\
T

hs

iR Puc. 7.6.1. YHuBepcanbHas aua-
30 40 50 6070 ﬁPM rpaMMa CTaTHYeCKOfl ocTOHYHBO-

g algaa CTH

YIK 629.12 : 532.321

METOJAHUKA OLEHKH OCTOMYHBOCTH CYIA OB
HA NONYTHOM BOJIHEHHH

PacueTsl oCTOMUHBOCTH CYAOB HA MONYTHOM BOJIHEHHH, BBINOJIHEH-
Hble B COOTBeTCTBHHM ¢ MeToJAuKOH, ROJKHBI NpeacTaBasTbes B [ias-
Hoe ynpasjeHHe Perucrpa (I'VP) B cocraBe TeXHHUECKOTO MIPOEKTa
JUISL TIOCJIeAYIOUIEero KOHTDOJIS ¥ aHAJAH3a AeHCTBEeHHOCTH Npe/iaraeMbBIX
KPHTEPHEB.

Cyano, aBHKYylieecs: MOJHBIM XOAOM Ha NMONYTHOM BOJHEHHH, NOJ-
JKHO BHIIEPXKHBATH JlefiCTBHe BeTpoBoro IukBajaa. llpu atom nau-
MeHblllee 3HAYeHHe MEeTaleHTPHYECKOH BBICOTHI, BHIYHCJICHHOE C yue-
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TOM MONYTHOTO BOJHEHHS, BO H306eXaHHe OMACHHIX YIrJOB KPEHA, BbI-
3BAHHBIX CHUXKEHHeM OCTONYHBOCTH CyJAHA, JOJXKHO OBITb IOJOXKH-
TeJbHBIM.

Ecin KpUTepUH METOJMKH He YXOBJETBOPSIOT MO KAKHM-1HGO Co-
06paxeHUsM, CIefyeT ONPEAenTh HanOOMbIIYIO LOMYCTHMYIO CKOPOCTD
XoJa CyAHa Ha IONYyTHOM BOJHEHHH M 3anucaTh ee B HHdopmammio
06 OCTOHYHBOCTH B KaueCTBE PEKOMEHJalud KanuTaHy.

1. OBJIACTb PACITIPOCTPAHEHHUS METOXMKH. OBO3HAYEHUA

[IpuBejeHnble HHKe KPHTEDHH M METOJAMKA pacyera NPHMEHAMBI
I8 HMEOUIMX Najyly IPOMBICJOBHX, PBHIOOJOBHBEX, CYXOrpy3HBIX,
HAJUBHHIX CyLoB JiHO# oT 20 mo 60 M co cieaylomuMHu XapakTepH-
CTHKaMH:

L =3,20—7,50; —==2,00—3,80;
CB

a

_v_
Vel
rae L — fjuHa CyAHa MO I'PY30BYIO BaTepJHHHIO; B — mupuHa CynHa
0 TPY30BYI0 BaTepJHHHIO; V — HauboJbllas CKOPOCTb XOAa CYAHA,
M/c, IpH OCajKe IO JIETHIO TIPY30BYI0O MapkKy; o — KO3QQUUHEHT
NOJHOTH BaTepauHHH; [ — Ko3ddUIHeHT NOJHOTL MHIEJb-IINaHro-
yta; Cp— KoadhdunuesT obuIell MOMHOTH CYyAHA.

OcCTOMUMBOCTL CyAHA HA I[OINYTHOM BOJHEHHH IIPOBepsercs JJist
HAUXYAUIHX C TOYKH 3PEHHs] OCTOHYMBOCTH  CJydaeB 3arpysku 0es
yuera obJiefleHeHHS H3 UHCJIA perJaMeHTHpyeMbix uacthio IV «Octol-
ui1BoCTh» [IpaBus kjaacCH(HUKAIHKE H MOCTPOUKH MOPCKHX CY/OB.

C
=0,55—0,95; B —055-0,85; Fr=

5 =0,15—0,36;

2. KPUTEPHH

OCTOHYHBOCTL CYAHA HA TMONYTHOM BOJIHEHMH CUHTAeTCsi AOCTATOY-
Ho#l, ecau ynosaerBopsitorca Tpebosanus: 0,6M, < (Me)w, (Ho)min ==
=0, rne M, —KpeHAIINA MOMEHT OT JaBJEHHs1 BeTpa, olpenensde-
Mbif, KaK yKasaHo B 2.1.2 uactu IV «Ocroftunoctb» [IpaBua Kiaccu-
GUKalKH 0 HOCTPOMKH MOPCKHX CYAOB, A/ HEOFPaHHYEHHOrO paruoHa
nnasanust, TC-M[H-M]; (Mc)w ¥ (Ao)min — MUHMMAJbHBIA OIPOKHUIBI-
BaKIHil MOMeHT, T¢-M[H-M], u HauMeHbllee 3HaUeHHE HAaYaJbHOH Me-
TAlleHTPUYECKOI BBICOTHI, M, HA MONYTHOM BoJHeHHH (cM. 3.3 u 3.4).

3. METOOHUKA PACYETA

3.1 Buifop pacueTHOH BOJIHHI.

3a pacueTHyI0 NPHHHMaercsl Takas BOJIHA, AAMHA  KOTODOit 2
paBHa IJMHe CyjAHa, a KPYyTH3HA (OTHOLIEHHe BBICOTHL BOJHBI K ee
anuse) hy,/h npuHuMmaercs mo Taba. 1| B 3aBHCUMOCTH OT JJIHHBL
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Tabauya 1

A M 20 25 30 35 40 45 50 55 60 70 80 90 100

hw/l 0,108 [ 0,100 } 0,093 { 0,089 | 0,084 { 0,081 } 0,078 | 0,075 | 0,073 | 0,069 | 0,065 | 0,062 | 0,060

3.2 Pacuer guarpaMM CTATHYECKOH M NMHAMHYECKOH OCTONYHBOCTH
Ha BepIUHHE H MOLOLIBE BOJHLIL.

@ %"L’,B) T I
] | e T T
N e sl
0,008 — = = ;00 g I ——
> Ll R L= —140° SO S
. Pt e e wackeni ] N
0,004 | —
(=7 e
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Puc. 3.2. ®OyHKUMM CTATHYECKOM OCTOMUMBOCTH CYAHA 6:
Ha IMOAOLIBe BOJMHbI (—-——) ¥ Ha BeplluHe (
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Iieun cTaTHUYECKOH OCTOMUMBOCTH CyAHa NpPH MOJOXKEHUHM HA BEP-
IIMHE W TOJOIIBE PACUETHOH BOJIHBL [, OMPEIENAIOTCS ILyTeMm HCIpas-
JeHHs] Ha BJHSIHHe NONYTHOrO BOJIHEHHS ILIEH (B M) cTaTHUECKOH
OCTOfYMBOCTH HA THXOH BOJE

Ly=1-1-31,
A 14
rne 3=B [@ (W?jt , 6) + 2 A (6)];

Q)(—’Zhﬂ 6) u f; (0) — dynKugH, onpeaeaseMble N0 puc. 3.2 1 taba. 2

Ha BepLIHHE N TIOJOUIBE BOJIHEI.
Beauunsnl A4; (A:...Au) uMelOT caelyonie 3HaUCHN:

C
Ayt 4800; Aj=—2——0,692; A,=Ag

B 3

B -
A2=—d——2,670; As:__]/z—l._ —0280; Ap=A,- Ay
Ag—D 1300, Ai=AL A=A Ap=4Ay - Ay

c : 9
A4:TB——0,7OO; Agff:Aé, A10:A5, AH:AI . Ag.,

rae d — ocajaka CylHa To rpy3oBoMy pasmepy; D — Bricora Gopra.

[To moNyueHHHIM JAHArpaMMaM  CTaTHYECKOH OCTOHYHBOCTH
CTPOATCS AMATPaMMBbl JIHHAMHYECKOH  OCTOHUMBOCTH Ha BepuIHHE H
MOJOLIBE BOJHEL

3.3 Omnpexnencune (M) .

3nauenne (M), (B Tc-M) [H-.mM] Buuncasercs no Qopmyde:

(M= 0,75 {(M o) 5 [(Mmsx — (Momial

(M0 =750 {(Mmia--5 - [(Mmsx — (Ml
SM=—0,27 (3 Fr)y-1-8,13 3 Fr)% — 11,04 (3 Fr)a;
[3M={0,27 (3 Fr), 8,13 (3 Fr)o — 11,04 (3 Fr)a} - 10%);

3Fr),==0,40 — ———n ;
(e Fr) Vgl

(Mc)min 1 (Mc) max — ONPOKHABIBAIOIIME MOMEHTH Ha BepUIMHE H IIO-
NOIIBE BOJHEL cooTBeTcTBeHHo (B Tc-M) [H-M] Haxoadrcs ¢ MOMOMIBIO
AHarpaMM JIMHAMHYECKOH OCTOHYMBOCTH, MOCTPOEHHBIX IO yKasa-
HUSM 3.2.

Ha puc. 3.3 nokasano ompesenenne (Me)mm # (Mc)max. U3 na-
yaJja KOODAMHAT NPOBOAATCS KacaTe/bHble K AHarpaMMam JHHAMH{C-
CKOil OCTORYHBOCTH Ha BepluinHe (KpHuBasi /) M IOROWBE BOJHB (KpH-
Basl 2) H oTKJajbiBaerca orpesok OA, pasHbiii 1 pan. Hs touku A
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BOCCTaHABJHBAETCS NMEPNEHAHKYJSAD N0 NMEPECeUeHHs] ¢ KacaTeJbHHIMH
B TouKax B u C. Otpeskn AB u AC paBHH IVIeYaM ONPOKHALIBAIO-
INMX MOMEHTOB Ha BEPUIMHE M MOJAOUIBE BOJHH. BeJHYHHB MOMEHTOB
(B Tc-M) [H-M] BEIUHCASIIOTCS KAK IPOH3BEACHHS:

(Mc)mln = Aﬁ; (M, max — AAC ’

rie A — sononsmemenue cyana (s tc) [H].

Ha puc. 3.3 nokasaro, Kak onpeieJsioTcs IIeYH ONPOKHAHIBAIO-
INHX MOMEHTOB B CJy4ae OOpbIBA JAHArpaMM IpH yrie 3aJHBAHHL,
KOrja W3 Hadaja KOOPAHHAT NPOBOAATCA JIyYH Uepe3 TOYKH oOpHIBA

- §)
(La)w

~Z
~7
i

1pad

Puc. 3.3. K ompenenennio (Mc)min (2) 8 (Me)max (6).

1 — cyIHO Ha BepluMHEe BOJHHI; 2 — Ha MOAOMIBe

AuarpaMM. B ocTaibHOM onpefesenue IJed MOMEHTOB H CAMHX MO-
MEHTOB IIPOBOAUTCH aHAJOTHYHO OIIHCAHHOMY BBbIMIE.

Ecau BreucienHoe 3mauenne Fr okawxercs menbme 0,23 (Fr <<
<< 0,23), To pacuer BeamuuHnl 8M caenyer Bectm ausi Fr = 0,23.

3.4 Omnpepenenne (ho) mm.

HauMenbinee sHaveHHe HayanbHOM METAlEHTPHUECKOH BHICOTH Ha
MONMYyTHOM BOJIHEHHH (B M) BHIYHCJsIeTCH 110 dopmyie

(hO)mln :ho +5 )73 (Blmin)loo ’

rAe  (8!mm)we— NpHpalleHHe MJleya  CTATHYECKOH OCTOHUYMBOCTH
Ha BepUIHHe BOJIHBI Npu yrie 0 = 10°, ompefeseHHOe IO yKasa-
HuAM 3.2,

4. PEKOMEHOAUHMK K ONPENEJEHHI0O HAUBOJILIIEW NONMYCTHMOR
CKOPOCTH XOJA CYAHA HA NONYTHOM BOJIHEHUH

s nmocTpoenuss 3aBHCHMOCTH ONPOKHMABIBAIOIIEr0 MOMEHTa OT
CKOPOCTH XOla HeOGXOAMMO paccuHTaTh AONOJHHTENBHO psJ 3HaUe-
HUH (Mc)w, COOTBETCTBYIOIHX DASJIHYHBIM CKOPOCTSM Xoa. Ilo-
CKOMbKY KpuBasi (Mc)y = f(v) JocraTouHo moJorasi, Jerko HaiTH
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BEJHUHHY OMPOKUALIBAIOLIEr0 MOMEHTa MPH CKOPOCTAX X014, PaBHbIX
v/2 u uymawo. IIpu aroM, ecan Fr <C0,23, T0 pacueT Cjaeayer BbIIOJ-
HATDL, cunTasg Fr = 0,23.

Craelyer HMeTb B BHLY, 4TO yBeanyeHHE (Ao)min HPH CHHKCHHH
CKOPOCTH XOJa IPOHCXOAMT TOnbKo Ao umesna Fr=0,28. [Ipun pane-
HelflleM CHHJXEHHH CKOPOCTH (/o)min HAauMHAeT yMeHbIarbcs 10 Fr =
= (,23, mocJe Yero coxpamHsieT NocTosiHHoe 3HaueHHe. ITosTomy, ecin
(ho)mm << 0, a Fr > 0,28, ciefyer NMPOU3BECTH pacyeT LJsl HECKOJb-
KUX 3HAueHHH CKOPOCTH H YCTaHOBHTb NpefefbHoe ee 3Hauenue. Ecau
1o Fr = 0,28 TpeGoBanue K (/o) min HE YAOBJAETBOPSETCS, TO JasibHel-
Ilee CHHKEHHE CKOPOCTH He NPHBeJeT K JAOCTUMKEHHIO 3TOro KpHTepHs.



3. CHCTEMbI U TPYGONPOBOJbI

VK 662.753 : 621.181

TPEBOBAHHUS, NPELBABJIIEMBIE PETHCTPOM CCCP
K OPUMEHEHMUIO CBIPOY HE®TH H OCTATKOB
HE®TSIHOrO rPy3A B KAYECTBE TONJIUBA JJiSl KOTJOB
HA HE®TEHAJIUBHBIX CYJAX

Hacrosiiue TpeGoBaHus H3JIOKEHBl B BHIE JONOJHEHHS K pasi. 8
«TonnusHasi cucreMa» 4. VIII «Cuctembr u TpyGonpoBoasl» IIpasui
KJacCH(OUKAIMN M IOCTPOHKY MOPCKHX CyZOB. BhlnosHeHHE THX Tpe-
Gopanuii sBJAdeTCs 00S3aTeJbHBIM NPH HCHONb30BAHHH CHIPOH HeTH
H OCTaTKOB HeTsIHOrO rpy3a B KadecTBe TOIIHBA JJs KOTJIOB HA
He()TeHANHBHBIX CydaX.

1. MIPUMEHEHHE CbIPOM HE®TH W OCTATKOB HE®TSIHOI'O I'PY3A
B KAYECTBE TONJIUBA OJA KOTJIOB HA HE®TEHAJIUBHBIX CYIAX

1.1 Ha wvedTeHasiuBHBIX CyJaX B KayecTBe TOIJIHBA IJsl T[JIaBHBIX
¥ BCHOMOTATEJNbHHIX KOTJIOB MOXKeT MHCIOJb30BAaThCH ChIpas —HedTb
WJIH OCTATKH TPy3a B COOTBETCTBMU C TPeOOBAHHUSIMH, H3JIOXKEHHBIMU
B JAHHOM IJaBe.

JLaist aToro AoJ:KHE 6wITh npencrasaentl Perucrpy CCCP na 0/106-
peHHe uepTeXH OOCLIEro pacloJIOKeHHs YCTAHOBKH cO CXeMoH Tpy6o-
IPOBOMOB H NMPEJAOXPAHUTEBHBIX YCTPOHCTE.

1.2 Ilpuem cripoil HedTH HJIM OCTATKOB HEQTSIHOTO Ipysa AOJKEH
IPOU3BOAUTLCS M3 TPY30BBIX, CJAHBHBIX HJIH CIENHaJbHBIX MHUCTCPH,
YCTAHOBJIEHHBIX B pailoHe Ipy3oBhix nucrepH. OHH HOJXKHBL OTHE-
JATbCsI OT rasobesomacHbix pafioHOB xoddepjaMaMu ¢ Ta3OHENpO-
HHUI[aeMBbIMH Iepe6opKaMH.

1.3 JlonxHa ObITb J0OKa3aHa MPHUTOAHOCTb KOHCTPYKIHMH KOTJ/IOB
i GopcyHOK AJis1 paboTH Ha CLIpOH HedTH.

HapyXHblfi KOXKYX KOTJIOB JHOJKeH OblTb a30HEIPOHHIAaEMBIM IO
otHomieHuio Kk MO.

CaMu KOTJIB JOJXKHB OBTH HCHBHITAHBI HA T'A30HENPOHHIIAEMOCTh
JI0 BBOJA HX B 3KCIJIyaTalHIo.

Bea cucrema HacocoB, QUIABTPOB, CeMaparopoB H IOAOrpesareliei,
€CIH TAKOBbie HMEIOTCH, JOJIKHA OBIThb YCTaHOBJEHA B TIPY30BOM
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HACOCHOM HJH KAaKOM-AHO60 JPyroM IHOMeIIeHHH, KOTOpOe CUHTAETCAH
omacubiM, 1 oraensercs or MKO rasonenpoHHNaeMbIMA nepe6op-
KaMH.

Ecau npefycMaTpUBaercs MONOrpes ChIpoit HeTH C NOMOLIBIO Iapa
WM ropsideil BOAbI, OTBOAHBIE TPYOHl TPEIOIHX 3MEEBHKOB JLOJIKHEL
GbiTh BbIBEJEHBHl B OTHENbHYI0 KOHTPOJIBHYIO IHCTEPHY, yCTaHOBJICH-
HYIO BMeCTe C yIOMSHYTHIM Bhillle 060pyAOBAHHEM.

Dra 3aKpbiTasi KOHTPOJbHAs NHCTEpPHA M0/KHA 6uiTh CHaOXeHa
BO3ymHOR TPyGOH, BHBEJEHHOH Ha OTKPHITYIO naay6y B Gesomac-
Hoe MECTO B COOTBETCTBHH ¢ TpeGoBaHusaMH 5.2.9 4yacTu VIII «Cu-
creMbl H TpYOOIDPOBOABI» !, NPEAbABIAEMBIMHE K HedTeHAIUBHBEIM CY-
n1aM. BHXOJHOe OTBEpPCTHE BO3MYIIHON Tpy6s HOoNKHO OBITH 060PY-
0BAHO JErKOCHeMHOI MIaMsnpepbiBalolielt apMaTypoi.

1.4 PacnosiokeHue TPHBO/JHBIX JBUrarejefl HacoCOB, Cenaparopos
M T. A JOJKHO COOTBETCTBOBATb  TPeGOBAHUAM,  H3JIOXKEHHBIM
B 1.13.6 wactu VII «<MexaHH4eCcKHe YCTAHOBKH>.

1.5 Hacochl AOJKHBI OHTb OOOPYAOBaHLI NpPEAOXPaHHTEIbHBIMU
KJamagaMH ¢ OTBOAOM He(dTH BO BCACHIBAIONIYIO NMOJOCTH HAcoCa WIH
BCACHIBAIOUIYIO 4acThb TPyOONpOBOAA.

JloaxkHa OBITH NPelyCMOTpeHa BO3MOXKHOCTH JHCTAHLIHOHHOA OC-
TAHOBKH HACOCOB C TIOCTA, PACNOJOXKEeHHOro BOJH3H (pOHTA KOTJOB
wiu u3 LIITY, a Takxe ussHe MO.

1.6 Ilpn HEOOXOAHMOCTH IIOAOrpeBa CbipOil He(TH HJIM OCTATKOB
rpysa HX TeMIeparypa JA0JIKHA aBTOMATHIECKH peryJHpOBaTLCA; TPH
5TOM JOJKeH ObITb YCTAHOBJEH CHIHAJH3aTOpD NpPEBBILEHHA  TEMIC-
paryphL.

1.7 To/IUHBI CTEHOK TPYyGONMpOBOJOB CHIPOH He(TH HJA OCTATKOB
rpy3a, a TakKmxe CTOYHBIX Tpy6 OT HOALOHOB, YKa3aHHBIX B 1.9, moJ-
JKIIbI COOTBETCTBOBATh HpHBEIeHHBIM B rpade 5 tabi. 1.3.4 wactu VIII
«CuereMbl H TPYGOIPOBOABI».

Yucio coefiuHEeHHH 3THX TpPYyO AOMKHO OBITH MHHHMAaJbHBIM. Co-
eqMHeHHs1 TPyO AO/MKHBL ObiTh (JIaHIEBOro THIA, OTBeyaIlOUIUMHU Tpe-
Gopanusiv Ta6a. 1.3.7.3 uacti VIII «CucreMbl U TPyGOIPOBOABLY.

VYkasangble TPyOONPOBOAL MO Beefl MX IJHHE B pa¥ione MalliHH-
HOro H KOTEJbHOrO NOMelleHHH AOJKHBI ObITb IPOJOXKEHbl B MeTaJ-
JIH4eCKOM KaHaJle, KOTOprfI J0J2KeH OHITH 1‘330HerOHI/IHaeMI:IM H
IJIOTHO TNPHCOEMHATLCS K TNepeCopke HACOCHOrO OTACJCHHS H nanee
K YIOMSIHYTOMY BBIIIE MOALOHY.

Takoli KaHan C OPOXOAAIIUM BHYTPH TPYOONPOBOAOM IOJIKEH
HMeTh MOABbEM B CTOPOHY KOTJa, 4TOO B! npu najeHuy jJgaBJeHus Io-
Iayu TONJIMB HJAH €To yTeuke TONJHUBO CaMOTEKOM BO3BpAllla/ioCh
B HACOCHOE OT/AeJEHHE.

Kpome Toro, Kauaj A0JKeH ObITh yCTaHOBJEH OT BHyTpeHHell 00-
WHBKH 6opTa Ha PacCTOSIHUH He MEHee onHoit msroit (20%) INHPHHBL
cylHa Ha Mujgedie.

! 3jech u Aajee MMeloTcs B BHAY [Ipasnia KiaccHOHKauuu H TOCTPOHKH MOp-
ckux cynos Permerpa CCCP.
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Kanan posnxen umers rasonenponnmaemure CMOTPOBBIE YCTPOHCTBA
€ TaSOHEMPOHHLAEMEIMH KPBIIKAMH B palioHe coefuHeHH# TPy6, pac-
MOJIOKEHHBIX BHYTDH KaHaJja, a TakKXe aBTOMATHYECKOe 3aKpHIBAIO-
Ileecss YCTPOMCTBO OCYIUEHHS, PACIOJOXEHHOe B HACOCHOM MOMeLle-
HHM W yCTaHOBJIEHHOE TaK, YTOGH IPH BO3MOXKHOH NpPOTeuKe ChIpas
He(bTb HampaBJIsJach B HACOCHOE NOMELIEHHe.

Crounas mucrepHa, ykasamnas B 1.9, gomxHa 6hTb cHAGKeHa
YKasaTreJsIMH YPOBHSI C COOTBETCTBYIOILIEH CHrHaJIH3allHell O MOoSB-
JIEHHH NPOTEYEK.

Kpome Toro, B camoii BepxHelt 4acTH 5TOro KaHasia JOJKHA GHITH
yCTaHOBJIEHA BO3AyWIHass TPyGa, BhiBeleHHAs Ha OTKPHTYI0 Naay6by
B 6e30MacHOe MeCTo B COOTBETCTBHH C TpeGoBanusMu 5.2.9 vactn VIII
«CHcTeMBl H TPyGONPOBOABI», MPEABABASIEMBIME K He(TeHaJHBHBIM
cynaMm. BHIXOXHOe OTBepcTHe BO3AYMIHOH TPYGhl AOMKHO GHTH 060-
PYAOBaHO JIErKOCheMHOH MJaMsANPepHIBAIOLIEH apMaTypoil.

Kanan nosxeH GbiTb MOCTOSIHHO NMOAKJIIOUEH K CHCTEMe HHEpPTHOr0
rasa HIHM K CHCTeMeé Noja4yu napa ¢ TeM, yTo6H 6nl1a obecmeuena
BO3MOXKHOCTb:

— BBOJA MHEPTHOTO ra3a WM Napa B Clyyae NOXKApa HJIH YTeUKH;

— TNpPOAYBKH KaHasla A0 Hayajsa paboTH B CJyyae yT€YKH TOI-
JUBA.

1.8 TpyGonposoar! mofaun u BO3BpaTa HehTH B paiioHe nepe6opKH,
K KOTOPO# NPHCOENUHAETCS KaHaJt, YIOMSAHYTHH B 1.7, ZOJXKHHE GHTD
0GOPYHOBAHE CO CTOPOHH HACOCHOTLO OTHEJeHHS 3amOpPHBIMH KJama-
HaMH C QHCTaHUMOHHHIM YNpaBJeHHEM C MocTa BOJH3H (PPOHTA KOT-
JoB uau LIITY.

OTH KJanaHsl MOJKHB GHTb CONOKHDOBAHH C BHTSKHLIMH BeH-
THAATOpAMH KaHaaa, ynoMsaHyTeMH B 1.10 ans o6ecmeuenns paboThl
BEHTHJIATOPOB B NEPHOJ NMOAAYH CHIPOH HE(TH.

1.9 KoT/Ibl HOMXHEI ObITh CHA6XKEHH NOAJOHAMH WJH CTOYHBIMH
XKesnobaMH BHICOTOR He MeHee 200 MM, PACHOJIOXKEHHBIMH TakKUM 06-
PasoM, YToObl B HHX COGHMpAJINCh BCE BO3MOXKHEIE YTEUKH TOIJIHBA OT
(bOpPCYHOK, KJIaaHOB H COeJHHEHHH.

[onnoue u cTounble Xeno6a TOMKHHL GBITH 06opyaoBaHEl B Bepx-
He# 4acTH JIETKOCHEMHON IIaMsinpephiBaiolleli apMaTypoil.

TpyGrl nmoiaunm u BO3BpaTa TOIIHBA KOJIKHBI IPOXOLHTD gepes
NOAZOH HJIH CTOYHBIA XejJ00 C HEeNpPOHHIAEMBIM YIUVIOTHEHHEM H 3a-
TEM HPHCOEAHHATLCS K TOIJIHBHBIM KOJJIEKTODAM.

Ha 1pyGonmpoBofe X KamIOMy KOJJEKTOPY HOJKEH GLITH ycra-
HOBJ/IEH GBICTPO3ANOPHLIA KOHTPOJBHEI KAAlaH.

Iopmon unu cTOUHBIE Xeno6 HoaKed GHTH 060opyOBaH CTOYHOH
TPYGOii /sl OTBOAA TOIUIHBA B CTOYHYIO LHCTEPHY B HACOCHOM TOMe-
IleHHH. JTa LUHACTePHA JNO/KHA CHAGXKAThCA BO3AYLIHOH Tpy6oii, BhI-
BEleHHOH Ha OTKPHITYI0 many6y B GesomacHoe Mecro. BIXOmHOE OT-
BePCTHE BO3AYIIHOH TPYOBl KOMKHO GHITb 0GOPYHAOBAHO JIETKOCHEMHOM
nnaMsnpepoiBalonell apMaTypo.

YnoMsiHyTass Bblllle CTOYHas Tpy6a AOJKHA HMETb ycTpoiicrso,
HCKJIIOYalollee BO3BpAT rasa B KOTeJbHOE HJIH MAaLIMHHOE MOMeIleHUe.

1.10 Kotsbl [OMXKHE! GHITH CHAGMKEHE! COOTBETCTBYIOILHUM KOXKYXOM,
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VCTaHOBJIEHHHM TaKHM 06pasoM, 4TOGH OH B MAKCHMaJbHOH CTENeHH
3akaiouan B ceGe (GOPCYHKH, KjamaHe H TOIIHBHBE TPYOwl, He mpe-
NATCTBYS NPH 3TOM TMOABOAY BO3Ayxa K comaam ¢opcyHku. B cayuae
HeoOXOMMOCTH KOXKYX JOJIXKEH HMeThb yCTPOHCTBa [JfA OCMOTpa d 1O-
CTyna K TONJIHBHBIM TpyGaM M KJalaHaM, PaclOJIOXKeHHHM 3a HHM.

KoxKyx mMoJKeH HMeThb KaHaJ, BhHIBeJeHHHIH B 0e30macHoe MecTo
Ha OTKPHTYK najy6y H CHaGXKeHHHIH JEerkoChbeMHOH IJIaMsAMpephl-
pamooume#t apMaTypoH.

JosxkHo OBITh NPEJYCMOTPEHO He MeHee JBYX BBITAXHBIX BEHTH-
JATOPOB € MEXaHMYECKHM NPHBOAOM, HMEIOUIHX HCKpOGe30macHbe
KPBLIATKH H NpeJHAa3HayeHHbIX [Jisi MOJ/epPKaHHSA BHYTPH KOoxXyXa 6o-
Jee HH3KOrO [JABJIEHHS, YeM B KOTEJbHOM IIOMelleHHH. YKa3aHHbIE
BHITSIKHble BEHTHJISITOPHL JOJXKHB OBITH 000pYAOBaHB aBTOMAaTHYe-
CKHM YCTPOHCTBOM, 0OeCHeunBAIOUIMM BKJIOUYEHHE JPYroro BEHTHJIS-
TOpa Ha cayuyadl OCTAHOBKH HJIH BHIXOAa H3 cTposi paboraiilero.

JlBHTaTeNH BHTAXKHBIX BEHTHJAATOPOB JOJXHH Pa3MellaTbCsl BHE
KaHaJjia, a AJs1 BaJOB HOJXKHO OHITH NPeAyCMOTPEHO FasOHeNnpoHHIae-
MOe YIJIOTHEHHe.

DnekTpoobOpyNOBaHHe, YCTaHaBJHBaeMOe B Ta3oO0MacHHX paio-
HaX HJH pafioHaX, KOTOPHE MOTYT CTaTh ONACHEIMH (HampHMep, BHYT-
pd KOXKyXa WM KaHana Ajs TPyOGONpOBONOB ChIPOR He(TH), JOJKHO
OBTh B3pPHIBO3ALINLIEHHOIO HCIIOJHEHHS H INPU3HAHO COOTBETCTBYIO-
UM KOMIIETEHTHHIM OPraHOM.

1.11 Jomxuna OHITb NpELYCMOTpPEHA, KDOME TOr0, BO3MOXHOCTb
MOJAaUYH K KOTJaM M BO3BpaTa OT HHX KOTEJbHOro TOIJIHBA, B CBS3H
C yeM B KOTEJIbHOM NOMELIeHHH JOJKHO GBITh yCTaHOBJEHO 00opyro-
BaHHe B cOOTBercTBHH ¢ TpeGopanuaMu 8.10 wacrm VIII «Cucremn
u Tpy6omnpoBoasl> u pasx. b wacru X «Koraw, TensoobmeHHsle ammna-
paTHl H COCYABl NOJ JaBJEeHHEM>.

IMogaua KoTedAbHOTO TOMJAHBA K (OPCYHKaM H BO3BPAT OT HHX
JOJIXKHBl OCYUIECTBJSATHCS C MOMOIIBI0 MeXaHHYecKoro OJIOKHPYIOULETro
YCTPOHCTRBA, aBTOMATHYECKH HCKJIOYAIOLIEro TNoAady KOTEJLHOro TOT-
JauBa npu pabore Ha ceIpoil HedTH, H HA06OPOT.

1.12 KoresbHBIE OTAENEHUsI NOJKHH OBITb 0BOPYAOBAaHBI MEXaHH-
YecKOH BeHTHJSIIHEH, CIPOEKTHPOBAHHONH TakuM o6pasoM, 4ToOnl H3-
GexkaTh 06pa3oBaHHs 3aCTOHHBLIX 30H. BeHTUAALHA HOJKHA OLITL OCO-
Genno sdhdekTHBHA B pafioHe YCTAaHOBKH 3JIeKTPOOGOPYNOBaHHS, Me-
XaHH3MOB H APYrHX YCTPOHCTB, KOTOPBIE MOTYT OBITH HCTOUHHKOM
HCKpoOoOpa3oBaHust. DTa BEHTHJANHUS JOJKHA ObIThb OTAEJEeHA OT BeH-
THUASIMA APYTHX NOMELIEHUH M yAOBJETBOPSATL TpeGOBaHUAM pasi. 7
gactu VIII «CrcreMbl 1 Tpy60npoOBOALLI».

1.13 JJoaxHO GHITh NPEIyCMOTPEHO YCTPOHCTBO OOHADYXKEHHs yTe-
YeK raasa, cHabxKeHHoe JaTdyuKaMH, YCTaHOBJVICHHBIMH B KaHaJe, YIo-
MAHYTOM B 1.7, Ha KOXKyXe 3aKPBITHS ()POHTA KOTJIOB, B CTPye OT BHI-
TSKHBIX BEHTHAATOPOB H BO BCEX 30HAX, HMCIOIIHX BO3MOXKHOE CHH-
KeHue 3QhHeKTUBHOCTH BEHTHJALNH.

B6ausu dpoura KotaoB ¥ B LIITY momxHB GBTb YCTaHOBJEHBI
CBETOBLIE TIpeiylipeauTeabible yerpofictaa. JLoJIKHBL OHTb MPENyCMOT-
peHnl TaKxke 3BYyKOBHe curHasn B MO u LIITY.
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1.14 J{o/XHBI GBITH NPEAYCMOTPEHBl CPEACTBA AJIsS aBTOMATHUECKOf
NPOJAYBKH KOTJIa IIepejl ero pPo3:KUTrOM.

1.15 HesaBucumo ot craunoHapHoi IPOTUBONOXAPHOH CHCTEMHI,
TpeOyeMoli B cOOTBeTCTBHH ¢ [IpaBHjaMH A/ MALTHHHBIX H KOTeJb-
HBIX NOMEUIeHHH, MOJIXKHa OBITh INPEAyCMOTPEHa  JOIMOJHHTEJbHAN
IPOTHBONOXKAaPHAS yCTAHOBKA, OOECIEUHBAIONIAS BO3MOXKHOCTb HeNo-
CPEICTBEHHOM TMOJaud ONOOPEHHOT0 OrHEracHTENbHOTO  COCTAaBA
K (DDOHTY KOTJIOB H Ha MOJJOH, YKa3aHHHIH B 1.9.

[lonaua ormeracuresIbHOTO cocTaBa ROJIKHA ABTOMATHUECKH BBbi-
3BIBaTb OCTAHOBKY BHITSIKHEIX BEHTHJSTOPOB KOXKYyXa (DOPCYHOK (CM.
rakxe 1.8 u 3.1.2.10 wacru VI «lIporuBonoxkapHas 3saiiurar).

1.16 B xopowo BuAMMOM MecTe BOJIHM3H (DPOHTA KOTJIOB JOJIKHA
OBITH yCTAHOBJIEHA MNpenylipeluTeNbHast TabJHYKa, Ha KOTOPO# ciie-
IyeT yKasaTh, UTO [IPH HaJHYHH B3PHIBOONACHBIX CMece#, o ueM
nojpaercs curiaga (cm. 1.13), obciyKuBaoIIui nepconan AOJNXKEH He-
MeJJIEHHO OTKJIIOYHTh JHCTAHLHOHHO YIpaBjsieMble KJamaHel, ycra-
HOBJIEHHBIE B HACOCHOM MOMeIleHHH Ha TPyOolpOBOAAX NMOAAYH H BO3-
BpaTa coipoil He(TH, OCTAHOBHTb COOTBETCTBYIOIIHE HACOCHI, NMOAATD
HHEPTHBIE ra3 B KaHas (cM. 1.7) W mepekJIOYHTb KOTJBH Ha paboTy Ha
06BIYHOM Ma3yTe.

1.17 Peructp CCCP ocraBasier 3a co6oil npaBo noTpe6oBaTh ycra-
HOBKY 3amnajbHOH (OPCYHKH B JONOJHEHHe K OOBIYHOMY YIPaBJIEHHIO
FOpeHHEM.



HU3JAHHUA PETHCTPA CCCP
U NMOPSIAOK UX PACIIPOCTPAHEHHS

C 1977 r. Peructp CCCP pacnpocTpansieT OCHOBHbIE CBOH H3AaHUS
MO cHcTeMe NMOCTOSHHLIX a00HEHTOE.

[TocTosIHHBIM AGOHEHTOM MOXKeT CTaTh J00as OpraHu3auus, Ipel-
npusitue, ydeGHoe 3aBejeHHe, OubinoTeka M T. A Jst Toro 4TOOBL
cTaTh IOCTOSHHBIM aGOHEHTOM, IOCTATOYHO HaNpaBuTb B Perncrp
CCCP 006 3TOM [HCBHMO.

IocrosiHEbe a6OHEHTH B IepBYI0 ouepelb ONOBELIATCA O rOTOBA-
IIUXCS K BBIITYCKY HOBBIX H3[aHHMAX, a M3[@HHUdA, BRIXOAsLiNe MEPHOLH-
yeckd (cM. TaGJHILy), HAIPABJAAIOTCA a00HEHTaM pEryJsipHoO 6e3 1pen-
BAaPUTEJbHOTO ONMOBEIIeHHS.

Hexotopsie csox MaTepuanst Perucrp CCCP msiaer ne6oMbUIMMA
THPAXKAMU /s MCIOJIb30BAHHUS B OCHOBHOM HHCIEKTOPCKHM COCTaBOM
AuGO OrpaHHUEHHBIM UHCJOM OpPraHH3allHil 1o ycMoTpeHuio Perucrpa
CCCP.

O BHIXOZE B CBeT TAKHX MAaTepuasJoB IOCTOSHHBIM abOHEHTaM He
COO6HlaeTCﬂ H OHH UM He HaNpaBJsIOTCH.

Huke IPHBOAMTCS NMepedyeHb MaTepHasoB, H3AaBaeMblXx Perucrpom
CCCP, u nosicHeHHsi 0 IOPsIAKe MX pacmpoCTpaHeHHus.

N
n/n HaumeHoBaHHe U3JaHUS Hoscuends
1 [TpaBuna KinaccUpHKALHK U TIO- Hzganue nepuonuueckoe. Ilepens-
CTPOHKH MODPCKHX CYIOB fdaercs vepes 3 rofa. B mepuon me-
XAy [ePeH3JaHUSIMH BEITYCKAIOTCS
GIOJJIeTeNH [LOTOJHEHHH W H3MeHe-
Huit Ne 1, 2 1 3
Tlocnennee uspanye 6ulio B 1977 1.,
ouepennoe Hameuaercss Ha 1981 r.
PacnpocrpaHsieTcss O CHCTeMe I0-
CTOSIHHBIX 26OHEHTOB
2 [MpaBuna 10 KOHBEHLMOHHOMY To xe
060py0BAaHHI0 MOPCKHX CYI0B
3 IpaBuia 0o TPy3ONOLABEMHBIM "
ycrpoiicTBamM Mopckux cymos. Ilpa-
BuJia 10 I'PY30BOH Mapke MOPCKHX
CyJ10B
Mprameuanne K mn 1, 2 u 3. TlpaBuia H3AKOTC TaKkKe Ha aHIJIHH-
CKOM sI3BIK€ U PACHPOCTPAHSIOTCH TO OTIEJbHBIM 3ampocaM.
4 PyKOBOACTBO 1O TEXHHYECKOMY Tocaenuee usfanue 6eio B 1977 T.
HaJ30py 3a CyXaMH B IKCIJyarta- Brossieredd HOMONHEHHH M H3MeHe-
UK HUIl BHIIYCKAIOTCS MO M€pe HaKOIJe-
Hu# MatepuanoB. [lepensfanue Ha-
meyaercs Ba 1982 r.
PacnpocTpaHsercas 10O CHCTEME I10-
CTOSIHHGIX aB0HEHTOB
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Ipodoarncenue

HanMeHoBaHHe uspanus

Moachenus

150

PykoBOLCTBO 10 TexmHueckomy
Haj30py 3a HOCTPOHKOH CYA0B H
34 H3rOTOBJIEHHEM MaTepHagoB u
H3Jennit

Hacts |  Opranusanuonusie
NOJIOXKEHHS 17 HaL30py

HYacrp 2 Texunueckas Ioky-
MeHTalus

HacTe 3 Hamsop 3a msroros-
JIEHHEM MaTepHaJioB

HYacTb 4 Hazmsop 3a ocmos-
HEIMH  TeXHOJIOTHUECKHMH IpOLec-
camu

HYactbs 5 Hanaop 3a H3rotos-
JIEHHEM H3MJHil LIS CYNOB

Yacts 6 Hansop 3a TOCTPOit-
KOH cynos

Bkumogaror Clieylolune pasienbi:

52 u 6.2 Kopnyc

5.3 u 6.3 ¥YcrpolicTsa, o6opyno-
BaHHe M cHaGxKeHue

5.4 O6opynopanue
JKApHOH 3aHIUTH

6.4 IlporuBomoxapuasi samura

55 u 6.5 Mexanusmu

5.6 Herann Banonposonos

6.6 Bamonposoam

57 u 6.7 puxutenn

58 u 6.8 Cucremm u Tpybomnpo-
BOIIBI

59 1 6.9 Ko, TemI006MeH-
HLI€ annapathl H COCYAB 1O NaB-
JIEHHEM

TIPOTHBOIIO-

5.10 u 6.10 DIeKTPHUECKOE 060-
pyZnoBanue

5.11 u 6.11 Xononmisusie ycra-
HOBKH

5.12 u 6.12 O6opynosaune an-
TOMaTH3allHNH

5.13 1 6.13 Cnacareasusie cpen-
CTBa

5.14 u 6.14 Curnansusie cpen-
cTBa

5.15 u 6.15 Pannoo6opynosaune

5.16 u 6.16 Hasnraunonnoe 060-
PyAoRaHue

5.17 OG6opynosanue atomusx na-
POTPOH3BOAAMMUX YCTaHOBOK

6.17 Artomune NapONpoH3BOAS-
UHe yCTaHOBKH

Uspatorcs B8 1979 r.
To xe

Hspanm B 1977 r.
To xe

Uznarores B 1979 r.
To xe

Hspane B 1978 r.

Hameueno x Bmmycky B 1980 r.
Uspaworest 8 1979 r.

To xe

Uspanst B 1979 r.

To xe

Hsznaercsa B 1979 r.
Hspamo B 1979 r.

To xe

Hsnansl orxensroft kKauroft 5 1978 .
[Tpennasuauens! xus uHCHEKTOpCKOTrO
cocrasa Pernctpa CCCP. Otieis-
HEIM OPraHH3alHAM DACIpOCTpPaHAeT-
¢ N0 YCMOTPEHMIO HHCTeKuuit Pe-
ructpa CCCP

Hsnanne nHameuwaerca ma 1980 r.
INocrosinnpiM aGoHEHTaM He Hanpas-
Jsercst

TocTosunby aB0oHeHTaM HE HANPABAAITCH



Hpodorscenue

HaumeHoBaHne H3AaHHA

HoscHenus

12

13

14

15
16

ITpaBuna kiaccHpUKAUMM H TIO-
CTpO#KY CYJIOB BHYTPeHHEro I/aba-
#ua (1as Jynafickoro Gacceiina)

PernctpoBasi KHUTa MOPCKHX CY-
nos CCCP

C60pHUK HOPMATHBHO-METOLMYE-
ckux marepuanos Perncrpa CCCP.
Kawra 1

CG6OpHHK HOPMAaTHBHO-METOAUYE-
ckux marepuanos Perucrpa CCCP.
Kuura 2

ITepeyeEs MaTepHAJOB U H3IeE-
auil, uMmelomux pomyck Perucrpa
CCCP (na 1 smBaps 1978 r.)

IlpaBuna mo mNPeNOTBPALIEHHIO
3arpssHeHHs ¢ CYNOB

TlpaBuna o6ecneuenus OGesomac-
HOCTH CYIOB C [AMHAMHYECKHMHU
NpUHIUNAMU NOALEPKAHHSE

IMpaBuaa KaaccHGHKAUUH H IO-
CTPOAKH XHMOBO30B

[IpaBuna kjaaccHGHKalMH H TIO-
CTPOHKH IIaBy4HX OYpOBHIX YycTa-
HOBOK

Hayuno-TexHuyeckufi cGOPHHK

HHcrpykTHBHBEIE MaTepHaJgn Pe-
ructpa CCCP

Wagaun B 1978 1.

IMoctosHubiM a0OHEHTaM He Ha-
IIPABJSIOTCH

Usnanne nepuopuyeckoe. Ilepens-
naercst uepes aBa roja. Ilocnensee
uananne 6p10 B 1978 r. Ouepennoe
HaMeuaercss Ha 1980 r.

B nmepHOR MeXAy TNepeHsLaHHAMH
BEIMYCKAIOTCH JONOJHEHHUST H H3Me-
HEHHSA

PacnpocTpansercd N0 CACTEME I10-
CTOSHHBIX aGOHEHTOB

Uspaerca B 1979 r. Pacnpoctpa-
HsIeTCSI TIO CUCTEME [OCTOSIHHBIX a60-
HEHTOB

Hameuaercst X Bumycky B 1980 .
PacnpocTpaHsieTcsl 1O CHCTEME IIO-
CTOSIHHEIX 20OHEHTOB

Uspau B 1979 r. Pacnpocrpans-
eTcs mo CleluaabHOMY CITHCKY

Hameuaercs x Bmmycky B 1980 r.
PacnpocTpaHseTcsl IO CHCTeM€ IO-
CTOSIHHBIX aGOHEHTOB

Uznaorea B 1979 r. Ilo cucreme
MOCTOSIHHBIX aGOHEHTOB HE pacmpo-
CTPAHSIOTCS

Usnanu B 1978 r. Tlo cucreme no-
CTOAHHBIX aGOHEHTOB HE pacnpocr-
paHsoTes

Hsgaorea B 1979 r. ITo cucreme
NOCTOAHHEIX aGOHEHTOB He PAaCHpo-
CTPAHAIOTCS

Exeronnoe uananue. Paccrliaercs
MO CHCTEME MOCTOSHHLIX aG0HEHTOB

ExexBapTanbHoe H3gxaHnue. Pacchl-
JIaeTcs 10 CHCTEME MOCTOSIHHBIX abo-
HentoB (¢ Bhimycka Ne 69)
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