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CTPOUMTEJIBHBIE HOPMbI U ITPABUJIA

HAI'PY3KU U BO3JIEMCTBUS HA TUJPOTEXHUYECKUE
COOPYXEHUA
(BOJIHOBBIE, JIEJOBBIE 1 OT CY10OB)

CHull 2.06.04-82*
I'OCCTPOM CCCP
Mocksa 1989

PA3PABOTAHbLI BHUUI" um. B.E. BeneneeBa Munsunepro CCCP (a-p TexH. Hayk
I.J. Jlenno - Hay4HBII PYKOBOJIUTENbh M pelaKkTop padoT; KaHa. TexH. HayK A.I1. [lak -
PYKOBOJIMTENIb TE€Mbl; KaHIUIAThl TeXH. HayK JI.b. [leesnep w U.H. [llamanuna; U.A.
Ilonos n O.C. Haymog) nipu y4acTu opraHu3anuii MUHOOOPOHBI (JOKTOpa TEXH. HAYK
1111, Kynemau wn A.M. JKykosey;, kaHmunatel TexH. Hayk b.B. banawos, H.I'.
3apumosckuii, H.H. 3aecpsiockas, B.B. Kanayn n C.C. Muwenxo); COrO3MOPHUUTIPOCKTA
Munmopdraora (a-p. ¢wus.-mar. Hayk [FO.M. Kpwiros, kana. ¢us.-mat. Hayk C.C.
Cmpexkanos, xaua. Texd. HayK U.b. Tuwxun); UHCTHTYTA BOogHBIX mpoosiiem AH CCCP
(kann. TexH. Hayk [.®D. Kpacnoowcown); 1'oCymapCTBEHHOTO OKeaHOTPadUIECKOTO
uHctutyTa ['ockomrumpomera (a-p ¢wus.-mar. Hayk [.B. Mamywesckuii); MUCHU um.
B.B. Kyii6simeBa MunByza CCCP (n-p texH. Hayk [.H. CumupHnos, KaHI. TE€XH. HayK
U1l Xangun), JICHUHTPAACKOTO WHCTUTYTa BOJHOTO TpaHcmopTta MuHpedduora
PCOCP (n-p Ttexn. Hayk B. K. IlImenyens); IIHUMNCa MunTpanccTpos (I-p TeXH. HAYK
A.U. Kysneyos, kaununatel TexH. Hayk [ /]. Xacxauux, JI.A. Mopo3zos); HUNXKTa MIIC
(n-p Texu. Hayk K.H. Kopowcasun) n unctutyta ['unpomopHedTeras (KaHAMIATHI TEXH.
Hayk M.®. Kypbanos n B.I. Capxucoe) u BHUIIM Mopuedreras (a-p ¢huz.-mar. HayK
C.A Bepwunun) MuHrasmnpoma.

BHECEHBI Munsunepro CCCP.

I[TOAI'OTOBJIEHBI K YTBEPXKXJIEHWIO OTaenoM TeXHUYECKOTO HOPMUPOBAHUS U
crangaptuzanuu ['occtpos CCCP (B.A. Kynunuues).

CHuII 2.06.04-82* spnsiercs nepensnannem CHull 2.06.04-82 ¢ u3smenenuem Ne 1,
yTBepk1eHHBIM nocTaHoBiIeHueM ['occtpos CCCP ot 12 mapta 1986 1. Ne 27.

IIpu nonv3osanuu HOPMAMUBHBLIM OOKYMEHMOM Cledyem YUUumvleams YmeepiHcOeHHble
U3BMEHeHUs. CMPOUMETbHbLIX HOPM U HNpAGUL U 20CYOAPCMBEHHbIX CMAHOAPMOS,
nyonukyemvie xcypuane «broniemenv cmpoumenvrot mexnukuy, « Coopuuke uzmeHneHutl
K cmpoumenvuvim Hopmam u npasunam» loccmpos CCCP u unghopmayuonrnom
yrazamerne «I ocyoapcmeennvie cmanoapmoi CCCP 'occmanoapmany.
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CrpoutenbHble HOPMBI U IPABHJIA CHulI 2.06.04-82*

I'occrpoit
CCcCp Harpy3ku 1 Bo31eiiCTBUS HA
THAPOTEXHUYECKHEe COOPYKeHHs (BOJTHOBBIE,
JIeJOBbIE U OT CYy10B)

B3amen
CHull 11-57-75

HaCTOSIHII/Ie HOPMBI PAaClpOCTPaHAKOTCA Ha PEUYHBIC U MOPCKUC TUAPOTCXHUYCCKUC
COOPYXEHHSI IIpH  [POCKTUPOBAHHU BHOBb  CIPOAIIUXCA U PEKOHCTPYKIUU
CYIIECTBYIOIIHNX OOBEKTOB.

Hopwmbl ycTaHaBiIMBalOT HOPMaTUBHBIC 3HAYEHUS HATPY30K M BO3JAEHCTBHH OT BOJIH,
JpJJa U CYIOB Ha THJIPOTEXHHUYECKHE COOpYyKeHMs. PacueTHas Harpyska J0JDKHA
OTIPENIENIATHCS KaK MPOM3BEACHNE HOPMAaTUBHON HArpy3ku Ha KO3()(OUITMEHT HAIeKHOCTH
[0  HarpyskaMm  gf, YYMTHIBAIOIIMA  BO3MOXHO€  OTKIOHEHHE  HArpy3Kd B
HEOJIAroNpUATHYIO CTOPOHY OT €€ HOPMATHBHOIO 3HAYEHHUS; gf NOJDKEH HMPHHUMATHCS
coriacHo TpeOoBaHusAM, mNpuBeAcHHbIM B riaBe CHull mo OCHOBHBIM MONOXEHUSIM
IIPOEKTUPOBAHUS PEUHBIX TUAPOTEXHUYECKUX COOPYKEHUMN.

Harpy3ku oT BOJH M JipJja Ha THAPOTEXHUYECKHE coopyxkeHust | kmacca, a Takxke
pacyeTHbIE AJIEMEHTHl BOJIH HA OTKPBITBIX W OrPAKIACHHBIX AKBaTOPHUSIX HEOOXOIMMO
YTOYHATH HA OCHOBE HAaTYPHBIX HAOIIOACHUH U 1a00paTOPHBIX HCCIIEIOBAHNH.

YT1BepxkaeHbl
Cpox
BHecenbl NMOCTAHOBJIEHHEM BBE/ICHHS B ACHCTBIE
Mmunsnepro CCCP I'occrposa CCCP

ot 15 urons 1982 r. Ne 161 1 mBaps 1984 .

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 2
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1. HATPY3KHU U BO3JENCTBUSA
BOJIH HA TNAPOTEXHUYECKHE
COOPYXEHUSA BEPTUKAJIBHOI'O
1 OTKOCHOI'O NPO®UJIEN

HAI'PY3KHA OT CTOAIIUX BOJIH HA
COOPYKEHUSA BEPTUKAJIBHOI'O ITPO®UJIA

1.1. Pacyer coopyxeHMI Ha BO3JCHCTBHE CTOAYUX BOJIH CO CTOPOHBI OTKPBITOMN
akBaropuu (puc. 1) ToMKeH MPOU3BOAUTHCS MPU TIyOuHe 10 nHa dp > 1,25k; ipu 3TOM B
dopmynax s CBOOOAHON BOJIHOBOM IMOBEPXHOCTH M BOJHOBOTO JABJICHHUS BMECTO
riyOuHBl 10 THA dp, M, HEOOXOMMO MPUMEHSTHh YCIOBHYIO PacdeTHYIO IIIyOMHY d, M,
orpeaensieMyro mo GopMmyIie

d=d, +Ec&,(.:£e,—.:£f),

)
rae df - TryOrHa HaJl TOJOIIBON COOPYKEHUS, M;
kbr - K0OpPHULIMEHT, IPUHUMAEMBII IO TpaduKam puc. 2;
h - BbIcOTa O€ry1iiei BOJIHBI, M, TPUHUMaEMas 10 IPUIOKEHUIO 1.
I'Ip-nm.lmnanuaa W IKONoOrM4ecLan EBE‘DI'IEGHDE'I'I:._ PﬂﬂMEI.LlEHHE FI'EK.I'IEMI:I
oXpaHa TpyQa, ayauT W capTiduKaLMa, 4 e gokymenTax: 3

COMAacosaHiA W paspelweHkd — uslugl.complexdoc.ru reklama.complexdoc.ru
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Puc. 1. 9HIOpr HAABJICHUA CTOSYUX BOJIH Ha BEPTUKAJIBHYIO CTCHY CO CTOPOHLIL OTKpBITOﬁ
AKBAaTOPUHU

a - 1pu rpe6He BOJIHBI, o - npu JI0KOHMHE BOJIHBI (C SMIOPAaMH B3BCIHINMBAIOIICTO
BOJIHOBOI'O JAaBJICHHUA Ha 6epMCHHBIC MaCCI/IBH)

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 4
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru reklama.complexdoc.ru
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Puc. 2. I'paduku 3Hauenus kodpdunnenra kpy
1.2. Bo3BblmieHWE WM TIOHMKEHHWE CBOOOJHOI BOJHOBOW TOBEPXHOCTH A, M, Y

BEPTUKAJIbHONH CTEHbI, OTCUYUTHIBAEMOE OT PACYETHOTO YPOBHS BOJBI, JOJDKHO
OIpeNeNIAThCS 1o GopMyie

2

h g,
1 =-hcosat — — cthidoos™ at
y , (2)

VIS

T - KpyroBas 4aCcToTa BOJIHBI;

T - CpeIHUH TIepUO/ BOJIHBI, C;
¢t - Bpems, C;

| - cpenHsisa IMHA BOJIHBI, M.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, ‘ B QOKYMEHTaN: 5
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru reklama. complexdoe.ru
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[Ipu peiicTBUM  cTOSYEl  BOJIHBI Ha  BEPTUKAIBHYIO CTEHY HEOOXOAMMO
npelycMaTpuBaTh TpPU clydas ompeaeneHus /7 mno dopmyne (2) s CleIyONIHX
3HAYEHUI COS Wt:

a) cos wt = 1 - mpu MoAXole K CTE€HE BEPIIMHBI BOJHBI, BO3BBIIIAIOIICHCS HaT
pacdeTHBIM YPOBHEM Ha Amax, M;

6) 1 > cos wt > 0 - npu MakCUMaJbHOM 3HAYEHUU TOPU3OHTAJIBHON JIMHEHHOMN
BOJIHOBOHM Harpy3ku Pxc, KH/M, s TpeOHSI BOJTHBI, BO3BBIIIAIONIETOCS HAJ pPaCUeTHBIM
YPOBHEM Ha /ic, B 3TOM Ciy4yae 3Ha4eHUE cOs Wt JIOJDKHO ONpeAesaThes Mo hopmyie

A
il 4kd - 3) 3)

cos @ =

B) cos Wt = -1 - mpu MaKCUMaJIbHOM 3HAY€HUU TOPU3OHTATHHOM JTMHEHHOW BOJTHOBOM

Harpy3ku Pyz, kH/M, 175 moomIBBI BOJHBI, PACIONIOKEHHON HU)KE PAaCUETHOTO YpPOBHS
Ha ht.

[Ipumeuanmue. [Ipu

i}fﬂﬂj
A ¥ BO BCEX JAPYIHX ciydasx, koraa mo dopmysne (3) 3HaueHue cos wt > 1,
HE00X0IMMO B AalbHEHIIIEM MTPH pacdyeTax MpHHUMATh cos Wt = 1.

1.3. B ri1y00KOBOIHOM 30HE TOPU30HTAIBHYIO JIMHEHHYIO HAarpy3Ky Ha BEPTUKAJIbHYIO
creny Py, kH/m, npu rpebHe miu 0XKOUHE CTOAYEH; BOJIHBI (CM. puc. 1) HE0OX0aMMO
NPUHUMATh TI0 SMIOPE BOJHOBOFOLAABIICH ,_HBIéI Sfom geﬂm%au 572 Kﬁl_][fl,_Ha riyouHe z,

= 2 Cog al
M, JOJIKHA OHpGI[CJ'ISﬁBCSI {5 opMmyJie 3

2
kh -2ez
—gg—Ill-=¢ cos 2al —
2

nd

- g —«¢ 3kz cos 2@icos i,
2 4

TJ¢ 7 - INIOTHOCTH BOJHI, T/M3;
nl]-ﬂhlhll.ll.l'l'EHHB.ﬂ W 3HoONori4Yackan 'EBI!OI'IEGHDE'I'I:, pﬂﬂMEl.LIEHI‘IE FI'EK.I'IEMI:I

oXpaHqa Tpyaa, ayauT K cepTHdMkalMe, { B QOKYME@HTIN: 6
COMacosaHvA W paspeledna — uslugl.complexdoc.ru reklama.complexdoc.ru
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g - yCKOopeHue cBOOOHOrO najieHus, paBHoe 9,81 M/C2;

Z - KOOpAUHATHI ToueK (z] = he,z2 =0, ... zy = d), M, OTCYUTHIBAEMBIMH OT PACYETHOTO
YPOBHSI.

Jlnst rpeOHst ipu z] = he, a 1014 10>X0MHBI 1pH z6 = 0, cneayet npuHumars p = 0.

1.4. B MenkoBOHOW 30HE TOPU3OHTAIBHYIO JTUHEWHYIO HArpy3Ky Ha BEPTUKAIbHYIO
creny Pyx,. kH/M, npu rpebHe u noxOune cTosuei BONHBI (cM. puc. 1) HeoOXoauMo
IPUHUMATD IO 3MI0pPE BOJHOBOIO JaBJICHMSA, IPU 3TOM BeJIMYMHA p, klla, Ha royOuHe z,
M, JIOJDKHA OIPEeIAThCS 1Mo Tadul. 1.

Taomnumal
Ne Touek 3arnyOieHue ToueK z, M 3HaueHre BOJIHOBOI'O JTaBJICHUS
npu rpedHe
1 he p1=0
2 0 p2=korgh
3 0,25d p3 = ksrgh
4 0,5d p4 = kqrgh
5 d p5=ksrgh
IIpU JIOKOUHE
6 0 p6=0
7 ht p7=-rgh;
cepas T, ST a4 o ,

COMACOaaHWA W pazpelweHus — uslugi.complexdoc.ru reklama.complexdoc.ru
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Ne Touek 3arnyOieHue TouYeK z, M 3HaueHre BOJIHOBOI'O JTaBJICHUS
8 0,5d ps = -ksrgh
9 d p9 = -korgh

[Ipumeuyanue. 3HaueHuss KOdIPPUIMEHTOB K2, K3, K4, K5, K6, K8 K9 CIEAyeT
MpUHUMATH 10 Tpadukam puc. 3, 4, 5.

”‘? M 74
'—f lt"// P -l,"'?//r}::
ﬂj m#/j,/
VAVAN!

—
P
\

s~

‘ N

/. fﬁ f::/ 1

l"-t.

A e t}\ ' ,.--;,.}: il ) 5

B Au‘#“’" :qt: "f'f--"""'-ﬂ:. i\
i ] ————l?r

r o A | P W :
40k a0 4w [T goz  gp X 4@ 47 Aa

Puc. 3. I'paduku 3naueHuit korhdumreHTos k2 u k3

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX:
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru reklama. complexdoe.ru
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Puc. 5. I'paduku 3HaueHmnt KO3PPureHToB k8§ 1 k9

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX:
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru reklama. complexdoe.ru
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HATPY3KH U BO3JJEMCTBHUA BOJIH HA
COOPYXEHUS BEPTUKAJIBHOI'O ITPO®PUJIA U
NX 9JIEMEHTbBI (OCOBBIE CJIYUAHN)

1.5*. BonHoBoe naBineHue p, klla, Ha BepTUKAIbHYIO CTEHY C BO3BBILIEHHUEM HaJ
PACUETHBIM YPOBHEM BEPXa COOPYKEHHMS Zs)p, M, Ha BEIMYMHY MEHEE Amax, M, CIEIyET
omnpenensaTy coryacHo mm.l.3 u 1.4 ¢ DOCIEeayrOUMM YMHOXXEHHEM ITOJTYYEHHBIX
3HAYCHHM JTaBJICHUS Ha KOA(PPUIIUEHT K¢, OTIPEAeIIsIeMbId TT0 popMyIie

Zaup
ko= 0762019 —
k| (5)

I7le 3HaKH «IUII0C» M «MHHYC» COOTBETCTBYIOT MOJOXKEHHUIO BEpXa COOPYKEHHUS BBIIIE
WM HUXKE PACUETHOTO YPOBHSI BOJIBI.

Bo3zBelienne wim nmoHWKeHWe CBOOOAHOW BOJHOBOM MOBEPXHOCTH /1, ONPEICICHHOE
mo 1. 1.2, cneayeTr Takke YMHOXKaTh Ha KOO UIIUEHT K.

l'opusoHTanpHas JuWHEWHas BOJHOBas Harpy3ka Pxc, kH/M, B paccmarpuBaemMoMm
clly4ae JOJKHA OMpPENeNsIThCs MO IUIOMIATU JMIOPHI BOJHOBOTO JABJICHHS B Mpeesiax
BBICOTHI BEPTUKAJIbHOU CTEHBI.

1.6. Ilpu moaxoae ¢gpoHTa BOJHBI K COOPYKEHHIO TOJ YIJOM d, Tpaja, CO CTOPOHBI
OTKPBITON aKBaTOpPHH (B pacueTax YCTOWYMBOCTU COOPYKEHHS M MPOYHOCTH TPYHTOB
OCHOBaHUS) JINHEHHYIO BOJHOBYIO HAarpy3Ky Ha BEPTHKAJIbHYIO CTEHY, ONPEICIICHHYIO
cornacHo nm.1.3 u 1.4, HEOOXOIUMO yMEHBIIATh IMMyTEM YMHOXKECHHS €€ Ha KO3 UITUECHT
k¢s, TIPUHUMAEMbIN paBHBIM:

a, rpaja kes
45 1
60 0,9
MpOMEILLNEHHAR M 3KONOrMYeckan GE30nacHocTE, PasmeLleHne pexnams
oXpaHa TpyAa, aYAWT M capTudukauus, 4 & pokymenTax: 10

COMacoaaHWA W pazpellieHns — uslugl.complexdoc.ru reklama.complexdoc.ru
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a, rpaj

kCS

75

0,7

[Ipumeuvanue. Ilpu nepememienuu ¢poHTa BOJH BAOIL CTEHBI, T.€. AN 4,
OnMu3KUX WK paBHBIX 90 rpaj, BOJIHOBYIO HArPYy3Ky CleIyeT ONpeaeNsiTh corjaacHo m.1.7.

1.7. TopusoHTandbHyI0 Harpy3sky oOT JU(PpParupoBaHHBIX BOJH

CTOPOHBI

orpamneHHoﬁ AdKBATOpHUU CJIICAYCT OIPCACIIATL IIpHU OTHOCHUTEIBbHOH JJINHEC CCKIHMH

COOPYKEHHUS

/-!'Z <0z
A ; TIPH 3TOM PACYETHYIO SIIOPY BOJHOBOTO JABJICHHS CO 3HaueHWsMH p, klla,

JIOITYCKAEeTCsl BBIIOJIHATD [0 TPEM TOUKAM, pacCMaTpuBas ClIeIyIOIINe Clayyau:

a) BEpIIIMHA BOJHBI COBMEIIIEHA C CEPEIMHON CEKIINH COOpy)eHus (puc. 6, a):

hye ki
21 = B = --%?i- :ﬁrcfkkd, 21
by ki
7y = 0.y = ki J?i- :#qshkd

2
far My
Jehkd  4sh2kd |

z9=d pq=kE

!

0) Mo01IBa BOJHBI COBMEIIIEHA C CEPEAMHON CEKITUU COOpY KeHus (puc. 6, 6):

z]=0,p1=0;
nl}ﬂthll.l.l'lﬁHHaﬂ W AKoNnord4Yeckan 'EB:!‘DI'IEGHDETI:., PﬂsMELLIEHHE FI'EK.I'IEMI:I
oXpaHa Tpy@a, ayauT W cepTrdrkale, 4 e gokymenTax:

COMacoaaHWA W pazpellieHns — uslugl.complexdoc.ru reklama.complexdoc.
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2
Par FRgr

Zo=py = —- cthkd, pao=-k gEn .,
2 2 8 A (10)
2
;chzf Hg.:fzf
z5=d .p, =k o +
73 1| ok Ashokd
(11)

rae Adif - BbIcOTa 1U(PParupoBaHHON BOJIHBI, M, OIIPE/IeNIieMasi COIIacHO 0053aTeIbHOMY
npui. 1;

ki - k03¢ duIMeHT, NpUHUMaeMbli 1o Tadu. 2.

al

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 12
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru reklama. complexdoe.ru
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Puc. 6. Dmropsl naBieHus AuparupoBaHHBIX BOJH HAa BEPTHKAJIBHYIO CTCHY CO CTOPOHBI
OTpakKICHHON aKBaTOPHU
a - Ip¥ rpeOHEe BOJIHBL; 6 - TIPH JIO)KOMHE BOJTHBI

Taomnuma?2

OTtHocuTeNnbHAS JUIMHA CEKLIUN
0,1 10203 |04]05]| 06107 ] 0,8

i

Koaddunuenr, k; 098092 0,851|0,76 | 0,64 | 0,51 | 0,38 | 0,26

I[Ipumeuanue. Ilpu romybune co CTOPOHBI OIpaXkICHHON aKBaTOPUU

d 2 34 cesyeT CTPOMTH TPEYTONBHYIO SIIIOPY BOJHOBOTO JABJICHHS, NMPUHHMAs Ha
riyouHe

1, =133 poniHOBOE aBIEHNE PABHBIM HYIIO (CM. puc. 6).

1.8. B3BemuBaroiiee BOJIHOBOE [IaBJICHHUE B TOPU3OHTAIBHBIX IIBaX MAacCCHBOBOM
KJIAJIKK ¥ TI0 TOJOIIBE COOPY)KEHHUS CJIEIyeT NMPUHUMATh PaBHBIM COOTBETCTBYIOIIMM
BEJIMYMHAM TOPHU30HTAJIBLHOTO BOJIHOBOTO JIABJICHHS B KpaWHHUX TOYkKaxX (cM. puc. 1 u 6)
P JITHEHHOM M3MEHEHHUH €0 B MpeJienax MUPUHBI COOPYKCHHUS.

1.9. MakcumanbHyI0 TOHHYIO CKOPOCTb Vh, max, M/C, TIepell BEepTUKAIBLHONU CTEHOM (0T
JEHUCTBUS CTOSTYUX BOJIH) Ha paccrosiauu 0,25

A or NepeHeH rpaHu CTEHBI HEOOXOIUMO ONIPEACIIATH MO (hopmyJie

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname

oXpaHqa Tpyaa, ayauT K cepTHdMkalMe, { B QOKYME@HTIN: 13
COMacosaHvA W paspeledna — uslugl.complexdoc.ru reklama.complexdoc.ru



basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru
, _ 2k c EJT.IEE
b max ~

(12)
rae ks - koahpUIMeHT, MpUHUMAEMBIH 10 Ta0JI. 3.
Taonumnal
ITosorocts BOIHBI 8 10 15 20 30
ifn
Koaddutument kg 0,6 0,7 0,75 0,8 1

Jlommyckaemble 3HAU€HHUsS HEPa3MBIBAIOIIMX JOHHBIX CKOPOCTEH Vpadm, M/C, Ans
TpyHTa KPYMHOCTBHIO ¢pakiuii D, MM, cienyeT MpHHUMATh TO pHC.7; TMPU Vb max >
Vb, adm HEOOX0IMMO MPEAyCMATPUBATh 3aIUTY OT pa3MbIBa OCHOBAHHUSI.

= o i ex !wl
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it BS54 P qeaEr FIAKIB AN NN RPN
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i
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12 }1
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Puc. 7. I'paduk nonyckaeMbIx 3HAYCHUN HEPA3MBIBAIOLIUX JOHHBIX CKOPOCTEH

1.10. Dmropa B3BEIIMBAOLIETO BOJIHOBOTO JIaBICHUS HA OEPMEHHBIE MACCUBBI JJOJDKHA
NpPUHUMATbCA TpaneunenaaabHol, coriaacHo puc. 1, O, ¢ opauHatamu ppr,i, Klla,
ornpenenseMbiMu (ripu i = 1, 2 win 3) no Gpopmyie

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname

oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, ‘ B QOKYMEHTaN: 14
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ch k(.:f - d 7
Phri = Ky iRh sk S P
’ ch kd , (13)
TJIe Xj - PACCTOSTHHE OT CTEHBI IO COOTBETCTBYIOIEH IPaHU MAacCUBA, M;
kbr - KOOQPULIKIEHT, TPUHUMAECMBIH 110 Tab1.4;
Df - BOJIHOBOE JIaBJICHUE HAa YPOBHE IOJIOLIBBI COOPYKEHUS.
Tabnunaé

KoadduiueHT kpy pu moaorocTsx BOJIH

OTHOocHTeNbHAs TIyOHHA

Afr

df3

15 u menee 20 u Gonee
Menee 0,27 0,86 0,64
Ot 0,27 no 0,32 0,6 0,44
bonee 0,32 0,3 0,3

HAI'PY3KHU OT PASBUBAIOLIUXCA U
MNPUBOMHBIX BOJIH HA COOPYKEHUS
BEPTUKAJIBHOI'O MTPO®UJIA

1.11. Pacuer coopyxeHuil Ha BO3ACUCTBUE pPa30MBAIOMIMXCS BOJH CO CTOPOHBI
OTKPBITOW aKBaTOPUH JIOJDKEH MPOM3BOIUTHCS NMpH TiIyOouHe Han 6epmoit dpy < 1,254 u
IyOuHE 10 JHa

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 15
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Puc. 8. Dmrops! gaBneHus pa3OoUBAIOLINXCS BOJIH HA BEPTHKAIBHYIO CTEHY

lopu3oHTanbHYIO JNHHEWHYIO HArpy3ky Py, kKH/M, oT paszOuBarommxcs BOIH
HE00X0IUMO MPUHUMATH TIO TUIOIIA N IMIOPHI OOKOBOTO BOJHOBOTO JABJICHHUS, IPU ITOM
BENUYUHEI p, K[1a, 1715 3HAaUeHU OpJMHAT z, M, CIIEyeT ONPEACIATh o (hopMyIam:

z1=-h,p1=0; (14)
zz;johpz "—5%';25, rgh; (15)
23=dj chkd o (16)

BeprukansHyto nuHeiiHyo Harpy3ky Pze, KkH/M, oT pa3OuBaronuxcsi BOJH CIEIyeT
[IPUHUMATh PAaBHOM IUIOLIAJAM DIIOPHl  B3BEIIMBAIOLIETO BOJHOBOTO JABJICHUS U
OTIPENIENIATH 0 (popMyIIe

pat
P = —
2, (17)

rze m - Ko3QPHUIUEHT, TPUHUMAEMBbIH 1Mo Tabd. 5.

Tabnumas

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 16
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru reklama. complexdoe.ru
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£3

Koadduuuent m 0,7

0,8

0,9

MaKCI/IMaJ'IBHyIO CKOpPOCTb BOABI V/max, M/C, Haa MTOBCPXHOCTBIO 6epMBI nepen
BepTI/IKaJIBHOﬁ CTEHOM nmpu p8.36I/IBaIOIJ_II/IXCH BOJIHax HCO6XOI[I/IMO OMpCACIIATL 110

bopmyie

gh
v = [/
Fmaz

(18)

1.12. Pacuet coopyeHU Ha BO3JeiCTBHE MPUOOHHBIX BOJH CO CTOPOHBI OTKPBHITOMN
aKBAaTOPHM JIOJDKEH MPOMU3BOJIUTHCA MpH INTyOuHe dp £ dey Ha NMPUMBIKAIOLIEM K CTEHE

YYacCTKEC IHa MPOTAKCHHOCTHIO HC MCHCC 0,5

,-:'-il., M (puc. 9), mpu 3TOM BO3BBIIICHUE BEPIIUHBI MAKCUMAJIbHOW MPUOONHOW BOJHBI

he,sVr, M, HaJl paCUE€THBIM YPOBHEM CIIEJIyeT ONpeAesiTh Mo (hopmyie

he,sVr =-0,5df - hsyr,
rje Asyr - BBICOTA TPUOOWHOMN BOJIHBI, M;

dcr - KpuTHUECKasl TIyOUHA, M.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs,

Pasmewerue peknami

oXpaHa TpyQa, ayauT W capTiduKaLMa, 4 e gokymenTax:

COMACOaaHWA W pazpelweHus — uslugi.complexdoc.ru reklama.complexdoc.ru
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Puc. 9. Dntops! naBneHus npruOOHBIX BOJIH Ha BEPTUKAIBHYIO CTEHY
@ - C BEpXOM IIOCTEJIM Ha YPOBHE JIHA; O - C BO3BBIIIAIOLIEHCS HAl JHOM ITOCTENbIO
['opuzoHTanbHYIO JUHEHHYIO Harpy3Kky Pxc, KH/M, oT mpuOoOiHbBIX BOJIH HEOOXOAUMO

MPUHUMATB 110 TIIOIIAIN S0Pl OOKOBOTO BOJTHOBOTO JABJICHUS, IPU 3TOM BEIIHYUHEI P,
klla, st 3HaYEHUN OPJIMHAT Z, M, JOJIKHBI OMIPEACTATHCS 1O (hopMyJiaMm:

z1 = -hsyr, p1 =0, (20)
1
23 == hgyp
k! , p2 = 1,5rghsvr; (21)
z3=df,
e = Bhsr
: 2
ol =——df 7

Asur (22)

MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, { B JOKyMaHTax: 18
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rac

A ¥ - CPEIHSSI ITMHA TPUOOKWHOM BOJIHBI, M.

BeprukanpHyro nuHeWHYI Harpy3ky Pze, kH/M, or mpuOOHHBIX BONH Ccleayer
MPUHUMATH PABHOM MIIOIIAIU SMIOPHI B3BEIIMBAIOIIETO BOJTHOBOIO JABJICHHUS (C BBICOTON
P3) B OIIPEEIIATH 10 hopMyJIe:

Patt
= I:I,T 3
v (23)

FEE

MakcumanbpHass JOHHAass CKOpPOCTh TNPHOOWHON BONHBI  Vpmax, M/C, Tepen
BEPTUKAJIBHONW CTEHOW CO CTOPOHBI OTKPBITOM AKBATOPUHM JOJDKHA OIPENEIATHCS II0

dbopmyite:

(24)

1.13.  Omnpenenenne Harpy3ok Ha BEPTUKAJIbHYIO CTE€HY OT BO3JCHCTBUSA
paszOuBaroMXcsa U MPUOOKWHBIX BOJH (CM. puc.8 u 9) mpu HajiexkaneM 0O0OCHOBAHHH
JOMYCKAETCsl MPOM3BOAUTH JTUHAMUYECKHMMH METOJAMHM, YUYUTHIBAIOIIMMU HMITYJIbCHI
JaBJICHUS U MHEPIIMOHHBIE CUJIBI.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname

oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 19
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HATPY3KH U BO3JJEMCTBHUA BOJIH HA
COOPYKEHUSA OTKOCHOI'O ITPOPUJIA

1.14*. BoicoTy HakaTa Ha OTKOC BOJIH obecniedyeHHOCThIO 1 % mo Hakary (hrynl%, M)
Uisi PpOHTATBHO TOAXOIAIINX BOJH MpU TIyOWHE Tmepen coopyxenueM d > 2h]%
HA/IJISKUT ONPEACTSTH 1Mo (popmyiie

hrvnl% = krkpkspkrVnhl %05 (25)

rae kr u kp - Koo OUIUEHTHI MIEPOXOBATOCTH M NPOHUIAEMOCTH OTKOCA, IIPHHUMAEMBIE
o Ta0i.6;

ksp - K03 GUIUERT, TIPUHUMAECMBIH 110 Ta0I. 7*;

krvn - xod(dunment, mpuHUMaeMblii 1o Tpadukam puc.10* B 3aBUCHUMOCTH OT
TTOJIOTOCTH BOJTHBI

Ad 1/ k.:z‘l":i Ha TJIy0OKO# BOJIE.

[Mpu ryOounae mepen coopyxkenuem d < 2h]9% xodpdunuent kyyn HEOOXOAUMO
NPUHUMATh I 3HAYEHHUH IOJIOTOCTH BOJHBI, yKa3aHHOW Ha puc. 10* B ckoOkax u
orpeaensieMoit pu riyoune d = 2h[%.

BricoTy HakaTa Ha OTKOC BOJIH OOECHEYEeHHOCTHIO i, %, MO HAKaTy HEOOXOIHMO
OTIPEIETISATh YMHOXCHHEM IOIYYeHHOTO 1o Qopmyine (25) 3HaueHus hyvnl%, M, Ha
K03 PULMEHT k; TPUHUMAEMBIH 10 Ta0J1.8.

TaOnumab

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 20
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OTHOCUTENbHAA

Koadpduuuent, | Koappunuenr,
KoHcTpykuus KpemjeHus oTkoca | IIepoX0BaTOCTh
kr kp
r/h1%
BeronnpiMu (3xe1e300€TOHHBIMHU) i 1 0.9
IUTaMU ’
['paBuitHO-rasieuHUKOBOE, Memnee 0,002 1 0,9
KaMEHHOE WIH KpeIuIeHne
OEeTOHHBIMU (3KE€J1€300€TOHHBIMH)
OoxkamMu 0,005-0,01 0,95 0,85
0,02 0,9 0,8
0,05 0,8 0,7
0,1 0,75 0,6
Bbosee 0,2 0,7 0,5

[IpuMevanue. XapakTepHbI pa3Mep LMIEPOXOBATOCTH 7, M, CIEAyeT IIPUHUMATH
paBHBIM CpEIHEMY JHMaMETPy 3€peH MaTepualla KpEIUIEHHsS OTKOCa WIM CpPEIHEMY
pa3Mepy OCTOHHBIX (JKEJIe300€TOHHBIX) OJIOKOB.

TaOnuma 7*

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs,

oXpaHa TpyQa, ayauT W capTiduKaLMa,

COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru

3HaueHue ctg j 1-21]3-5 bonee 5
Kosdpdummenr kgp npu ckopoctu Betpa Vyy, M/c:
20 u 6onee 1,4 1,5 1,6
10 1,1 1,1 1,2

Pasmewerue peknami

4 e gokymenTax:

reklama.complexdoc.ru
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3HaueHue ctg j 1-21]3-5 Bbonee 5

5 1 MeHee 1 0,8 0,6

[IpumeyaHue: - yroa HaKJIOHa OTKOCA K TOPU3OHTY, TPpaj.

TaOnuma8
ObecnieueHHOCTH IO HaKaTy i, % 0,1 1 2 5 10 30 50
Koaddunument k; 1,1 1 0,96 | 091 | 0,86 | 0,76 | 0,68
kmn
]
25 N
aﬂ o P
h
RN
Le N AWM
4 AN
q7 &
a8 o -\\i
e NAA X
"1‘\‘\\4\'\ H'.r'x
o I
b 14
ae & N
\ﬂ .
m'(r;
r
& R R B 7T 7 A ;rr,r

Puc. 10*. I'paduku 3Hauenunii koddduimenta kyyy

[Mpu moaxonme (poHTa BOIHBI K COOPYKEHHUIO IO YIJIOM @, TPaj, CO CTOPOHBI
OTKPBITOW aKBaTOPUW BEIMYMHY HAaKaTa BOJH HAa OTKOC CIIEAyeT YMEHbBIIATh
YMHOKEHHEM Ha KO OUIMEHT kg, TPUHUMAEMBIN 10 Ta0J1.9.

Tadonuma9

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname

oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 22
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3HaueHue yria a, rpaj 0 10 20 30 40 50 60

Koa¢ppunment kg 1 098 | 096 | 092 | 0,87 | 0,82 | 0,76

IIpuMeganue. [Ipu onpenencHu BEICOTHI HaKaTa BOJIH HA [1IE€CYAHbBIE U IPABUIHO-
raJICYHUKOBBIC IUISKM HEOOXOIAMMO YUUTBHIBaTh HW3MEHEHHE YKIIOHA IUISKa BO BpeMs
mropma. Hanbosnbliee NmoHMKEHHE IUISKAa B CTBOPE ype3a BOABI CIEAYyET NPUHUMATh
paBHbiM 0,3/, M, ¢ BBIKINHHBAaHHWEM Ha HYJIEBbIE 3HAUE€HHUS Ha Oepery 10 BBICOTHI
HauOOJIBILIEr0 HaKaTa, a B MOPE /10 INIyOUHBI d = dcr, M, 1711 pa3MbIBAEMBIX I'PYHTOB WJIN
Ha ryoune d = dcr, V, M, - NS HEpa3MbIBa€MbIX TPYHTOB (tae A, dey U der, V -
COOTBETCTBEHHO BBICOTA BOJIHBI M TIyOMHA BOJbI B CTBOPAaX MEPBOIO M IOCIEIHETO
OOpyIIEHUH, M).

1.15. Dmropa BoiaHOBOrO AaBiieHus Ha oTkoc npu 1,5 £ ctg j £ 5, yKperuieHHbII
MOHOJIMTHBIMU HJIN C60pHBIMI/I IJIMTaMH1, JOJDKHA NMPUHUMATLCA I10 [)I/IC11, Inpu 3TOM
MaKCHMaJIbHOE PacueTHOE BOJIHOBOE JaBiieHHE pd, klla, HEOOXOAMMO oOmpenensiTh 10

dbopmyie:
pd = ks kfpreirgh, (26)

rne ks - Koo PHUIHUEHT, onpeaesieMblil mo Gopmyie

A L
ko =085+48=+cigg 0,025-115=
A A (27)

kf - koG puenT, npuHUMaeMbIi 1o 1a61.10;

Prel - MAKCHMaJbHOE OTHOCHTEIBHOE BOJIHOBOE JABJICHHE HAa OTKOC B TOYKE 2 (CM.
puc.11), npuanmaemoe o Tabda. 11.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 23
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Puc. 11. Dnropa MakcMMaabHOTO Pacu€THOIO BOJIHOBOI'O JAABJIEHUS HA OTKOC,

preHHeHHBIf/'I mMraMm

Taonuma 10
TTonoroctr BOJIHBI
10 15 20 25 35
afn
Koaddunment kr 1 1,15 1,3 1,35 1,48

Taonumall

BricoTa BonHEI /1, M

2,5

3,5

4

MakcuMalrbHOE OTHOCHTEIBHOE BOJHOBOE

371281231 2,1
JAaBJICHUC pyel

1,9

1,8

1,75

1,7

OpnaunaTta z2, M, TOYKH 2 TPUIOKEHUS MAKCUMAJIBHOTO pPAaCYETHOIO BOJIHOBOTO

NaBJICHUSA pd JOJDKHA OMPENeNaThes o popmyse:

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX:
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru reklama. complexdoe.ru
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: [ 1
Zy = 4+ 7 (1— lotg ¢3+1)(}1+5’)

cig @ , (28)
rie A u B - BEIWYHUHBI, M, OTIpEJIeNIIeMbIe 110 (opMyJIaM:
= 2
Al l+cig @
A=hl047+023—|———
clg @ . (29)
i
B=hl03%5- (D,Ealc:g;p— n,zﬂ) =
A (30)

OpawHata z3, M, COOTBETCTBYIOIIAs BBICOT€ HaKaTa BOJH Ha OTKOC, JOJDKHA
OTIPEAEIATHCS COMIAcHO M. 1.4%.

Ha yuacTkax kperuieHus 1o OTKOCY BbIllle U HUXKe TOukd 2 (cMm. puc.ll) crmemyer
IIPUHUMATh 3HAYECHHs OPAMHAT JITIOPHI BOJIHOBOIO JABJIEHNUs p, KIla, Ha pacCTOAHMAX, M:

npu [] =0,0125Lj n [3=0,0265L; p = 0,4p4,
npu [2=0,0325Lj u 4= 0,0675Lj p = 0,1pa,

rae

Ec:g-;:?

4 2
ctg g- 1, (31)

Pasmewerue peknami

4 e pokymenTax: 25
reklama.complexdoc.ru
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MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs,
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna,
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OpauvHATBHI 3MIOPHI BOJIHOBOTO TMPOTHUBOJABICHUS pc, Klla, Ha TUIMTBI KpEIUICHUS
OTKOCOB CJIEZYET ONPEICIATh IO popMyIe:

Pc= ks kfpc,rel”gh, (32)

TN€ pc,rel - OTHOCUTENHFHOE BOJTHOBOE MPOTHBOJABICHHE, IPUHUMAEMOE IO rpaduram
puc. 12.

Feret
fb
4
A NP
Y / 2
¥ A |
A A :
A LA Y —ar
1 o’ ’/’J" b,
Jf
—1 > h
b P \ ‘lq
‘i 1 1o
T} 7] a3 -3

Puc. 12. I'paduku my1st onpeaesiennsi OTHOCUTEIHHOTO BOJIHOBOTO MTPOTHUBOIABIICHUS

1.16. Harpy3ky OT BOJH Ha OTKOC, YKPEIUIEHHBIM MMTamMu, s coopyskeHuit [ u II
KJlacca MpH BBICOTE BOJIH Oozee 1,5 M obecneueHHOCTRIO | % B cucTeMe JOMyCKaeTcs
IpU HaJUIekKaIleM OOOCHOBaHMM ONPENENSITh METOJaMH, B KOTOPBIX YUYHUTHIBAETCS
HEPETYJIPHOCTh BETPOBBIX BOJIH.

[Ipn Hanmuuum OGepM M TMEPEMEHHBIX YKIOHOB OTJENbHBIX YUYaCTKOB COOPY>KEHUM
OTKOCHOTO IIpO(UIs HAarpy3KU OT BOJIH Ha KPETJIEHUS] OTKOCOB HEOOXOIMMO OTIPEAEIATh
10 JTAHHBIM JTA00PATOPHBIX HCCIIEIOBAHUH.

1.17*. Tlpu mpOeKTUPOBAHUH COOPYIKEHUI OTKOCHOTO MPOMWIIS U KPETUICHUH OTKOCOB
W3 pPBAHOTO KaMHS, OOBIKHOBEHHBIX M (PACOHHBIX OCTOHHBIX WA >KEJIE300€TOHHBIX
OJIOKOB MAaccCy OTICIIBHOTO JJIEMEHTa M WU Mz, T, COOTBETCTBYIOIIYIO COCTOSIHHIO €0
MPEACIIBHOTO PAaBHOBECHSI OT JACHCTBHUS BETPOBBIX BOJH, HEOOXOIUMO OTPEEISITh:

NPU PACIIOJIOKCHUU KaMHsI WIIM OJIOKa Ha y4acTKe OTKOCa OT BepXa COOPYKEHHS 0
riryounsl z = 0,74 o hopmyie

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 26
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3,16k 5 pm;zE 1
= 3 -
L
2
g A1 crgﬁgp
g ; (33)*
TO Xe, ipu z > 0,7h o Gopmyne
_[7‘ 5.::2]
hi
m, = me : (34)

rae kfi- - k039G OUIUEHT, TIPUHUMAEMBIH 110 Tabu1.12*; npu

ﬂ'n"l( h > 15, a TaxKe NpU HAIMYUKM OEPMBI kfi- CIE€IyEeT yTOYHATH MO OINBITHBIM
JTAHHBIM;

Pm - MIOTHOCTb KaMH, T/M3.

Tabonwuma 12*

Kospdummenr k-
DneMeHTHI KpeTIeHUs
pu Habpocke NIPH YKIIAJIKE
Kamens 0,025 -
OOBIKHOBCHHBIC OCTOHHBIC OJIOKU 0,021 -
Tetpanons! u gpyrue GurypHsie 0JI0KU 0,008 0,006
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, 4 e gokymenTax: 27
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1.18. Ilpu mpoOeKTUPOBAHUU KPEIUJICHHUSI OTKOCOB COOPY>KEHUU M3 HECOPTUPOBAHHOM
KaMEHHOM HaOpOCKM HE00X0AuMMO, 4TOObI 3HaueHue Kod((PHULUUEHTa kgr 3€PHOBOTO
cOoCTaBa HAXOAWJIOCh B TPaHHUIAX 3alITPUXOBAHHOW 30HBI, MPUBEICHHOW Ha rpaduke
puc.13.

3HaueHue K03 PUIEHTa kg TOJKHO ONPENENAThCA 10 GopmyIe:

(35)
r7ie m - Macca KamHsi, onpezaensemas mo m.1.17*, 1;
mj - Macca KaMHs1, OOJIbIIIasi I MEHbBIIas pacueTHOMH, T;

Dpa,i v Dpg - nuametpsl (pakuuii KamHsS, CM, IPUBEJIEHHBIE K IUaMETpy LIapa,
HMMEIOIIETO MacCy COOTBETCTBEHHO /M U M.

3epHOBOM COCTaB HECOPTHUPOBAHHOW KaMEHHON HAOPOCKH MJisi KPEIUICHUS OTKOCOB,
COOTBETCTBYIOIIMN 3alITPUXOBAHHOHN 30HE (CM. puc.13), ciexyer CYUTATh MPUTOJHBIM
TOJIBKO ISl COOPYKEHUI C OTKOCAMH, MOJIOTOCTh KOTOPHIX HAXOIUTCS B mpenenax 3 £
ctgj £ 5, a BBICOTa pacue€THOM BOJIHBI - 3 M U MEHEE.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname

oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 28
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Puc. 13. I'padux amst onpeneneHus TOMyCTUMOTO 36pHOBOTO COCTaBa HECOPTUPOBAHHOMN
KaMEHHOM HaOpOCKH IS KPETUICHHUSI OTKOCOB

1.19*. Ilpm momoroctd OTKOCOB ctg j > 5, yKpeIIsieMbIX HECOPTUPOBAHHOMN
pPa3sHO3EpHHCTOM  KaMEHHOM  HaOpocKo#l, pacueTHyl0 Maccy KaMHA m, T,
COOTBETCTBYIOIIYIO COCTOSHHIO €0 MPEeAEIbHOI0 PABHOBECHS QT JCHUCTBHUS BETPOBBIX
BOJIH, HE00X0oAMMO ompenensats no dopmyne (33*) npu Afh 210 YMHOXEHUEM
HOJIYYEHHBIX PE3yIbTaTOB Ha KOY(PMHUIMEHT kj, OIpeenseMblii 1o Tab.12a%*.

Taonuira 12a*

ctg j 6 8 10 12 15

Koaddunuenr kj npu

0,78 0,52 0,43 0,25 0,2

Al 10

MuHHuManbHOE cosepkanue Gpaxkiuii JuamMeTpom Dpg, COOTBETCTBYIOIUM pacueTHOM

Macce KaMHs B HECOPTUPOBAHHON Pa3HO3EPHUCTON HAOpPOCKE, AOKHO MPUHUMATHCS B
COOTBETCTBUM C Ta0n.120%.

Tabonuna 120*

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 29
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Koaddument paznosepuucrocta Dso/D 1o 5 110120 41‘8(;

o 0
l;/élél;{)I/IMaHBHOC conepkanue (pakuuii quamerpom Dpg , % (TI0 50 | 30 | 25 20

2. HATPY3KH OT BOJIH HA
OBTEKAEMBIE ITPET'PAIBI 1
CKBO3HbBIE COOPYKEHUSA

HAI'PY3KHU OT BOJIH HA BEPTUKAJIBHY1IO
OBTEKAEMYIO ITPETPAAY

2.1. MakcumanbHyI0 CHUIy OT BO3JEHCTBUS BOJH (Omax, KH, Ha BepTUKaIbHYIO
o0TekaeMyro mperpaay ¢ monepeuynbiMu pasmepamu a £ 0,4/ u b £ 0,4/ (puc.14, a) npu d
> der HEOOXOOMMO OIpeNeNiaTh W3 psAfa 3HAUCHHM, IMOJMyYyaeMbIX IPH Pa3IHUYHBIX
MOJIOKEHUAX MPETpabl OTHOCUTENILHO BEPIIUHBI BOJHBI X = Xx//, 10 popmyuie:

Omax = Qi, maxdi + Qv, maxdv, (36)

rae Qi max 1 Qv, max - COOTBETCTBEHHO MHEPLUOHHBIA M CKOPOCTHON KOMIIOHEHTBI
CHWJIBI OT BO3/CHCTBHS BOJIH, KH, onpenensemMble mo ¢hopMyiam:

1

2
i = — b Mo &
Lmar © ¥ ;J%; (37)

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 30
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1
2.1
¢ =T agh koo
VA 12 . v-ﬁu; (38)

dl u dv - KOBCI)(I)I/ILII/ICHTBI COUCTaHNd MHCPUHUOHHOTO U CKOPOCTHOI'O KOMIIOHCHTOB
MaKCHUMAaJIbHOM CHJIBI OT BO3JICHCTBUS BOJIH, IPUHUMACMBIC COOTBETCTBCHHO

o rpadukam 1 u 2 puc.15;

h w | - BbICOTAa U JAJIUHA PACUETHOW BOJHBI, MPUHHUMAEMble COTJacHO M. 4
00s13aTeTbHOTO MPUL. 1;

a - pa3Mep Iperpajsl 1Mo JIy9dy BOJHBI, M;
b - pa3mep mperpassl 10 HOpMaH K Jy4y BOJIHBI, M;
ky - ko3 punmenT, mpuHUMaeMslii 1o 1adn.13;

ai M ay - UHEPUHUOHHBIM M CKOPOCTHOH KO3(pPULMEHTHI TTyOHHbI, NPUHUMaEMble
COOTBETCTBEHHO 1O rpadukam a u 6 puc.16;

bi u by - WHEPIUUOHHBII M CKOPOCTHOW KO3 (dULIMEeHTH (HOPMBI Mperpaasl ¢
MOTIEPEYHBIM CEUCHHEM B BHAE Kpyra, JJUIMICAa W NPSMOYTOJbHHUKA,
npUHUMaeMble 1o rpadukam puc.17.

Taonumal3

OTtHOCHUTENBHBIN pa:g[;p nperpans! a/l, b/l 008 0.1 |0.15] 02 [025]03] 0.4

Koadduruenr k. 1 10971093086 10,79 |0,7 | 0,52

IIpumevanus: 1. Pacuer CKBO3HBIX COOPYKEHUH WM OTHEIBHO CTOSIIMX
o0TeKaeMbIX Mperpaj Ha Harpy3Kd OT BOJH JIOJDKEH NMPOU3BOAMTHCS, KaK MPaBUIIO, C
Y4eTOM IIEPOXOBAaTOCTH WX TMOBEPXHOCTHU. lIpuM HaIMYUM ONBITHBIX JaHHBIX TI0
CHIDKCHHMIO BIIMSHHUS KOPPO3UM M MOPCKUX oOpacTaHuil Kod(p(UIHEHTH (HOpMBI
HE00XO0IUMO OTIPEeNIeNATh O (opMyIam:

§=—G

Pl (39)

2

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 317
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A = Cv, (40)

rane C; u C) - yTOYHEHHBIC OIBITHBIE 3HAYEHUS KOA(D(PUIIMEHTOB HHEPIMOHHOTO U
CKOPOCTHOT'O COTIPOTHUBIICHUH.

2. Ilpn noaxonae BOJNH MOA YIJIOM K oOTekaeMo# mperpaze (B BUAE 3JUIMICA WU
NPSMOYTOJbHUKA) JOMycKaeTcss KodpPUUUEeHTs (HOpMBI ONpENeNsiTh HUHTEPHOIILueit
MEX]Jy UX 3HaYEHUSMHU T10 TJIaBHBIM OCSIM.

3. MakcuManpHyl0 cuily OT BO3ACHCTBUH BOJIH QOmax, KH, Ha BepTUKaNbHYIO
o0TekaeMyto Tperpaay Mpu 3Ha4eHUU

Q“,max nomnyckaercs NpUHUMATh Omax = Qi max, @ IPY 3HAYEHUU

.Q;'
S 0
By npuHUMAaTh Omax = Ov, max,; B APYTUX ciydasx Omax CIEIYET ONPEALNITh U3

psiza 3HaYEHUH, TOJIYYeHHBIX TI0 popMyie (36) Mpu pa3IHMUHBIX X.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 32
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Puc. 14. CxeMmslI K oIpeieTICHUIO BOJHOBBIX HATPY30K HAa 00TEKaeMbIe MPerpaibl

d - BECPTUKAJIbHBIC, o - TOPHU30HTAJIBHBIC

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX:
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5.4

rr--uw Lo &, f’

T P arear W/
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Puc 15. I'paduxu 3Hauennii k03punmenToB coueranust ”HEpUUOHHOTO df (Tpaduku 1)
U CKOPOCTHBIE dy, (TpaduKu 3) KOMIIOHEHTOB CHUJIBI OT BO3JICHCTBUS BOJIH

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 34
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Puc. 16. I'paduiky 3HaYCHNI HHEPITMOHHOTO @j K CKOPOCTHOTO @y KO3(PPHUITNEHTOB

TTYyOUHBI
Py
-
- i
3 P
-~
ot |
231 L7
A
2
ht
(¥
Py Ay
f
— =l
o
2 I By
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, { B JOKyMaHTax: 35
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Puc. 17. I'padpuku 3Ha4eHN HHEPLIMOHHOTO bj M1 CKOPOCTHOTO KO3 PUIIEHTOB (POPMBI
(JUTs SITMITUYECKUX TIPETPa] - CIUIOLIHBIC IMHUM, TIPU MPU3MATHYECKHUX - IITPUXOBBIE
JTUHUH) B 3aBUCUMOCTH OT a/b (s Q, g v Px) wnu b/a (nns Pz)

1 - 11 epoxXoBaTOM AJUIMITUYECKON Mperpajipl; 2 - Tagkoi; 3 - epoxXoBaToi B
IOJIBOJTHOM U IJIaJIKOM B HAJIBOJAHOM YACTAX BEPTUKAIBHOMN DJUIMITUYECKON IPErpabl

2.2. JIuneiiHy1o Harpy3Ky OT BOJH ¢, KH/M, Ha BepTUKaIbHYIO 00TEKaeMyto Mperpamy
Ha TIIyOWHE z, M, IPH MaKCUMAIbHON CUJIE OT BO3ACHCTBUS BONH Omgx (cM. puc.14, a)
HEO00XO0IUMO ONPEIENATh MO GopMyTie

q= Qi,maxdx + QV,madeV, (41)

A€ ¢imax M ¢v,max - WHEPUUOHHBII M CKOPOCTHOW KOMIIOHEHTHl MAaKCHUMAaJIbHOM
TUHEIHON HArpy3Ku OoT BOJIH, KH/M, onpeaenseMsie 1o ¢popmynam:

1 ok

fi’imx.:}“g*"‘" Ekvgxfr@_ @2)
LA

Dy max = Eeﬁgﬂbzkv 808 43)

dxi v dxy - K03pHUIMEHTH COYETaHHSI WHEPIIMOHHOTO M CKOPOCTHOTO KOMITOHEHTOB
JUHEWHOW HArpy3Kd OT BOJH, NPUHUMAEMbI€ COOTBETCTBEHHO TIO
rpadukam 1 u 2 puc. 18 npu 3HAYCHUH X COTIAcHO I.2.1;

gxi ¥ gxv - KO3 PUITMEHTHI THHEHHON HArpy3KH OT BOJIH, IPUHUMAEMBbIE 110 Tpadukam
au 0 puc.19 mpu 3HAYCHUAX OTHOCUTEITHHOU TTyOHHBI

d-z

Zrgl = J
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, { B JOKyMaHTax: 36
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Puc. 18. I'paduku 3HaYeHMIH KO3PIUIIMESHTOB COUETaHHS HHEPIIMOHHOTO dx;j (Tpaduku 1)
U CKOPOCTHOTO dxy (Tpaduku 2) KOMIIOHEHTOB TOPU30HTAIBLHOMN JINHEHHOM HATPY3KHU OT
BOJTH

2.3. IlpeBbillieHUE B3BOJIHOBAHHOW MOBEPXHOCTH /i, M, HaJl PACUYETHHIM YpPOBHEM
JOJHKHO OTIPEAETSAThHCS Mo hopMyie:

h=h re[h, (44)

re /el - OTHOCUTEIIBHOE MPEBHIIIICHUE B3BOJITHOBAHHOW MTOBEPXHOCTH, OTIPEICIAEMOE T10
puc.20.

[IpeBbilieHNE cpeAHEl BOJTHOBOM JIMHUU HaJA pacueTHbIM ypoBHeM Dd, M, criemyer
OTIpeAeNsTh Mo (hopMyIie

Dd= (hc,rel + O,S)h, (45)

rne Ac,re - OTHOCUTENLHOE MPEBBINICHUE BEPIINHBI BOJHBI, OllpeaessemMoe mo puc.20 npu
3gayeHuu ¢ = 0.

2.4. Harpy3ku oT BoJH Q ¥ ¢ Ha BEPTUKAIBHYIO 00TEKaeMYI0 Mperpaay npu Jro0oM ee
PacCIIOJIOKEHUH X, M, OTHOCHTEIBHO BEPIIMHBI BOJIHBI CIEAYET ONPEACATh M0 GopMysiaMm
(36) u (41), mpu 3ToM K03 PHUIMEHTHI dj U dy TOJDKHBI IPUHUMATHCS 10 Tpadukam 1 u 2
puc.15, a dxj v dxy - o rpadukam 1 u 2 puc. 18 ays raHHOTO 3HAUCHUS ¢ = X/1.

2.5. Paccrosnue zQmax, M, OT PAacCUY€THOrO YPOBHS BOJABI 110 TOYKH IPUIIOKECHUS
MaKCUMaJbHOW CHJIBI OT BO3JEHUCTBUS BOJH Ha BEPTHKAIbHYIO OOTEKaeMylo Mperpamy
Omax HEOOXOANMO OTIPEACIATH MO hopmyIie

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 37
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l
O T 00t By

(46)

rae di u dy - ko3pduueHTs, NpuHUMaeMble 1o rpadukam 1 um 2 puc.l5 mnpu k,
cooTBeTCTBYIOMEM Omax;

ZQ,i H zgv - OpAHHATBI TOYCK IIPMJIOKCHHUA COOTBCTCTBCHHO HHCPHHMOHHOIO H
CKOPOCTHOI'O KOMIIOHCHTOB CHJI, M, OIIPCACIIACMBIC 10 (1)OpMYJ'IaMZ

EQ,? - 'ﬂfg.f,}'ﬂfj. (47)

Ze ., = 4
Q, W 'ﬂpglf‘, rel (48)
G vl
Ly pef
1 - OTHOCUTCIIbHBIC Op,III/IHaTBI TOYCK HpI/IJIO)KeHI/ISI
I/IHepI_II/IOHHOI‘ o CKOpOCTHOFO KOMITIOHCHTOB CHII, HpI/IHI/IMaeMHe
o rpadukam puc.21;
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, { B JOKyMaHTax: 38
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mj U my - UHEPIHMOHHBIA U CKOPOCTHOW KOA(PHUIMEHTH (pa3bl, MPUHUMAEMBIE IO

rpadukam puc.22.
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Puc. 19. I'paduku korpumeHToB IMHEHHOM Harpy3Ku OT BOJIH ¢xi, gxVv, gzv Tipu d/!:

1)0,1;2)0,15;3)0,2;4)0,3;5)0,5;6) 1, 7) 5Su I/h = 8-15 - mTpUXOBBIE JIUHUHI

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 39
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PaccTtosiHue zQ OT pac4eTHOro ypoBHA BOJbI 10 TOYKM IPHIOKEHHA CHAbl O NpH
JT000M yJIaNIeHU! X OT BEPIIMHBI BOJHBI 10 MPETpajbl clelyeT onpeaesaTh o Gopmyiie
(46), ipu 3TOM KO3(PPUIMEHTHI dj U dy TOTKHBI IPUHUMATHCS COTJIacHO rpadukam 1 u 2
puc.15 nns naHHOTO 3HAYeHUs ¢ = x/1.

-a7

R

-4

-2+

az

(&)

a4

gr.li

Puc. 20. I'pauk 3Hauennit ko3pdunuenra hyel

1-npud/l=0,5ul/h=40;2-nupud/l=0.5ul/h=20,ataxxe npu d/[ = 0,2 u l/h = 40;
3-nupud/=0,5ul/h=10,aTtaxxe npu d/[ =02 ul/h=20;4-npud/[=02ul/h=10

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 40
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Puc. 21. I'padukn 3Ha4CHNI OTHOCUTEIBHBIX KOOPAUHAT

I -
fz',rﬂi; 5.

fv,rﬂi

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX:
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Puc. 22. I'padukn 3HaAYCHNI HHEPIIHOHHOTO /1], U CKOPOCTHOTO 71y KO3 PHUIINEHTOB
¢a3sl

HAI'PY3KH OT BOJIH HA 'OPU3OHTAJIBHYIO
OBTEKAEMYIO ITPET'PAAY

2.6. MakcuManbHOE 3HAY€HHE PAaBHOACUCTBYIOLIEH JIMHEMHON HAarpy3ku OT BOJIH
Pmax, kxH/M, Ha ropu3oHTaNBHYI0 00TeKaeMyo nperpany (cm. puc.14, 0) ¢ monepeuHbIMU
pasmepamu a £ 0,1, M, u b £ 0,1/, M, iput z¢ * b, HO (z¢ - b/2) > h/2 m ipu (d - z¢) > b
JIOJDKHO OTIPENIeNSIThCs o hopmyIie

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 42
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z (49)

JUISL IBYX CIIy4acB:

C MaKCHMAaJIbHOM TOPU30HTAIBHOM COCTABIISIONIEH JIMHEHHOM Harpy3ku Px, max, KH/M,

IIPH COOTBETCTBYIOLIEM 3HAYEHUH BEPTUKAIBHOM COCTABJISIONIEH JTMHENHON HArpys3ku Pz
kH/Mm;

C MaKCUMAaJIbHOW BEPTHKAJILHOW COCTABISIONICH JMHEHHON Harpys3ku Pz max, KH/M,

[P COOTBETCTBYIOIEM 3HAYEHUH FOPU3OHTAIBHON COCTABIIAIOLICH JIMHEWHON HArpy3Ku
Py, kH/m.

Paccrosinue x, M, OT BEpLIMHBI BOJHBI J0 LIEHTpa NpPerpaapl OpU JAEHCTBUU
MAaKCUMaJIbHBIX JIMHEWHBIX HArpy3okK Pxmax ¥ Pzmax HOIKHBI ONpPENEIATbCA 110
OTHOCHUTEIILHOW BEITMYHMHE ¢ = X//, MpUHUMAEMOM coriacHo puc.18 u 23.
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Puc. 23. I'paduku 3HaueHn# K03 (HUIMEHTOB coueTaHus dzj MHEPLIMOHHOTO (rpaduku 1)
U dzy - CKOPOCTHOTO (rpadyky 2) KOMIOHEHTOB BEPTUKAIbHOM JTMHEHHON HArpy3KH OT
BOJIH

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname
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2.7. MakcuManbHOE 3HaAUYE€HUE TOPU30HTAIBHOM COCTaBJIAIOUIEH JIMHEWHOW Harpys3ku
OoT BOJH Pxmax, KH/M, Ha TOpU3OHTAJIBbHYI0 OOTEKaeMyl0 Hperpaay HeoOXOAUMO
OIIPENIENIATh U3 PsZa BEIUMYUH, OTYYaeMbIX MPU pa3IMyHbIX 3HAYSHUSX X, IO hopMyJIe

Px.max = Pxidxi + Pxvdxv, (50)
rae Pxi m Pxy - UWHEpPUUOHHBI M CKOPOCTHOM KOMIIOHEHTBI T'OPU30HTaJIbHOMN
COCTaBJISIFOLICH JTMHEWHOW HArpy3ku oT BoiiH, KH/M, onpezaensiemble mo

bopmynam:

(1)

7 B

2
P o=—ph—k #
v Eﬁg 1 xvﬁv; (52)

dxi )51 dxv - KO3(1)(I)I/II_II/ICHTBI COUCTaHUd HHCPLUUOHHOI'O U CKOPOCTHOI'O KOMIIOHCHTOB
JIMHEMHOM HarpyskKu OT BOJIH, IPUHUMACMBIC COOTBETCTBCHHO I10 Fpa(I)I/IKaM

1 1 2 puc.18 npu 3Ha4€HNUHN X COMIACHO M.2.1;

gxi ¥ gxv - 0003HAYECHHUS T€ K€, UTO U B I.2.2;

bi m by - WHEPUUOHHBIH M CKOPOCTHOH KO3(hUIMEHTH (OpPMBI Tperpaabl ¢
MOTIEPEYHBIM CEYEHHEM B BHUJAE Kpyra, OJJUIMIICA M MPSIMOYTOJbHMKA,
OpUHUMaeMble 1o Tpapukam puc. 17 mnpu 3HaueHusx a/b - s
TOPU3OHTAIILHON U b/a - BEPTUKAIBHON COCTABIISIOLINX HATPY3KH.

2.8. MakcumalpHy10 BEIMUNHY BEPTUKAIbHONW COCTABIISAIONIEH JIMHEHHON Harpy3KH OT
BOJIH Ha TOpPU3OHTAIbHYI0 oOO0Tekaemyro mnperpaay Pzmax, kH/M, HeoOxomaumo
OIIPENIENIATh U3 psfia BEIMYUH, OTyYaeMbIX MPU Pa3HbIX 3HAUEHUSIX X, 110 (hopMmyJe:

Pz max = Pzidzi + Pxvdzv, (53)
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, { B AOKYMEHTaX: 44
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rae Pzi u Pzy - THEPUUOHHBIA M CKOPOCTHOM KOMITOHEHTBI BEPTUKAJIIBHON COCTABIIAIOLLIEH
JUHEWHON Harpy3Kku oT BOJIH, KH/M, onpexnensiemsie o Gpopmymnam:

Fo=—@mra” —h,8:8
2 A ; (54)
p .- r ¥
= — FmIn—
7y 3355 P P'ﬂzwgv; (59)

dzi M dzy - VHEPIMOHHBIN ¥ CKOPOCTHON K03(p(PHUIIMEHTHI coYeTaHusl, TPUHIMAaEMbIe
o rpadukam 1 u 2 puc. 23 mpu 3HAYEHUU X COTIIacHO I.2.1;

qzi W qzyv - KOd((OUIMEHTH JMHEWHOW HArpy3KH OT BOJIH, NPUHUMAaeMbIe
COOTBETCTBEHHO 10 Tpapukam 6 W e puc.l19 mnpu 3HAUYEHHIX
OTHOCHUTEJILHON OpANHATHI

Zorel =

d-z
d
bi u by - 0003HaYeHHUA T€ Ke, 4YTO U B I.2.7.

2.9. 3nauenue ropum3oHTaIbHOW Py, ¥H/M, wnmm BeprtukambHOW Pz, KH/M,
COCTABJSIFONIUX JIMHEHHOW HArpy3Kd OT BOJH Ha TOPH30HTAIBHYI OOTEKaeMylo
Mperpaay Mpu JIFOOOM €€ PACMOJOKEHHH X OTHOCHUTEIBLHO BEPIIWHBI BOJIHBI CIICTYET
onpenensaTh cooTBeTcTBeHHO 1o (opmyne (50) umu (53), npu 3ToM KOADPHUITMEHTHI
couetanus dxi, dyy Wi dzj, dzy NOIKHBI IPUHUMATHCS 10 Tpadukam puc.18 u 23 nus
3aJJaHHOrO 3HaueHud ¢ = x/1.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname
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2.10. MakcumanbHOE 3HAYE€HHE DPABHOACHCTBYIOLIEH JIMHEHHOW HAarpy3skud OT BOJIH
Pmax, kH/M, Ha nexaryro Ha IHE IMIMHAPUYECKYIO nperpaay (cm. puc. 14, 6), nuamerp
kotopoit D £ 0,1/, v, u D £ 0,1d, M, nomkHO onpeaensatses o dhopmyne (49) mis aAByx
CIIy4aesB:

C MaKCHMaJbHOW TOPU3OHTAILHON COCTaBISIONIEH THHEWHON Harpy3ku Py, max, kH/
M, IIPU COOTBETCTBYIOLEM 3HAYCHUU BEPTUKAIBHON COCTABIISIOLIECH JIMHENHON HArpy3KU
Pz, xH/wm;

C MaKCHMaJIbHON BEPTHKAIBHON COCTaBISIOUICH JIMHEHHOW HArpy3Kku Pz may, KH/M,
IIPYA COOTBETCTBYIOILIEM 3HAYEHUHU FOPU3OHTAIBHONW COCTABIISIIOLICH JIMHEMHON HArpy3Ku
P X, kH/M.

2.11. MakcuManbHyl0 TOPU3OHTANbHYIO Py max, KH/M, M COOTBETCTBYIOIIYIO
BEPTUKAIbHYIO Pz, KH/M, mpoeKkiuu JMHEHHON Harpy3ku OT BOJIH, JAEHCTBYIOLIMX Ha
JIeKAIYI0 Ha JHE IMIMHAPHUYECKYIO MTPerpay, HE0OX0JMMO ONPEesaTh o popMyiam:

Px.max = Pxidxi + Pxvdxv; (56)
4
f7 ==~ Fpbyp
5 ; (57)
rie Pyxi u Pyy - COOTBETCTBEHHO MHEPIMOHHBIH M CKOPOCTHOM KOMIIOHEHTBI

TOPU30HTAILHOW COCTABIISIONICH JHMHEWHOW HArpy3Ku OT BOJIH, KH/M,
ornpezeIsseMble 1o popMyiam:

Pﬂ == l,ﬂgﬂ' .D - Eﬂ
4 A (58)
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
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) 2
Ey = pg:erI Eiﬂ,; (59)
dxi v dxv, gxi M gxy - 0003HaUEHUS TE XKe, 9TO B I.2.7.
MakcuManbHyl0  BepTUKaIbHYIO Pz max, kH/M, #u  cOOTBeTCTBYIOIIYIO

ropu3oHTanbHyo Py, kH/M, mpoeknuu IWHEWHOW HArpy3kd OT BOJH HEOOXOIUMO
MPUHUMATH PaBHBIMU

o
B =-—P
Z 5 IFI/IPx:va.

HAI'PY3KHU OT PASBUBAIOLINXCHA BOJIH HA
BEPTUKAJIBHYIO OBTEKAEMYIO ITPEI'PAJAY

2.12. MakcuMallbHyI0 CHIIy OT BO3JCHCTBHS pPa3OMBAIOMIMXCS (pa3pyIIArOIINXCs)
BONH Qcr,max, KH, Ha BEpTHKATBHYIO IIMJIMHAPHYECKYIO TIPErpaay, JHaMeTp KOTopoir D
£ 0,4dcr, M, HEOOXOIUMO OMPENETATH MO OTIEIBHBIM 3HAYEHUSM CHUJIbI OT BO3JIEUCTBHI
BONH Qcr, KH, MOMyYeHHBIM JJIS1 psiia TOJIOKEHUH Tperpajbl OTHOCUTEIBHO BEPIITMHBI
BOJIHBI (puC. 24, a) ¢ UHTEPBAJIOM

X
01—

':f.!’f , HAUMHas C

X

':fi’ (rme x - paccTosiHMEe, M, OT BEPLIMHbBI Pa30UBAIOIIECHCs BOJHBI 0 OCH BEPTUKAIbHOM
LWINHAPUYECKOM Mperpaspl).

Cuna ot BoszelcTBUsi BOJMH (¢, KH, Ans m1000ro MOMOXKEHHS IMIHHIPUYECKOM
Mperpaibl OTHOCUTEIHHO BEPIIMHBI BOJIHBI JI0JDKHA ONMPEAETATHCS M0 (hopMyIie

ch = Qi,cr + Qv,cr, (60)

e Qicr 1 Qv,cr - UHEPUUOHHBIA M CKOPOCTHOM KOMIIOHEHTBI CHJIBI OT BO3JEHCTBHS
pa3ouBaroxcs BoyH, kH, onpexnensiemsie mo gpopmynam:

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 47
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1

y
Os oy = T /&AL (ﬂ’ +1 ) -
i ¥ 1 or e s fsi,r:r’ 1)

2
== ,ﬁgD(.:i‘ +1 )d
Gy or : o T g s rﬁv,r:r’ 62)

r1ie d; - TTyOrHA BOIBI TIOJT TIOJIOIIBOM BOJIHBI, M, IPUHUMAaeMasi paBHOM (cM. puc. 24, a):
dr=dcr - (hsVr - hc,S VF); (63)

hsyr - BbICOTA (TpaHC(OPMHPOBAHHOW) BOJHBI, M, IMpPH TEPBOM OOPYIICHUH B
MEJIKOBOJTHOM 30HE C coOoienueM ycioBus Asyy £ 0,8ds;

he,sVr - TPEBBIINICHHE HAJl PACUYETHHIM YPOBHEM BOJBI BEPUIMHBI (TIPH I[EPBOM
OOpYIICHNH ) BOJIHEI, M;

dj cr - VTHEPIIMOHHBIA M CKOPOCTHOH KO3((UIIMEHTHI, MPUHUMAEMbIe 10 Tpadukam

puc. 24, 6.
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, { B AOKYMEHTaX: 48
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Puc. 24. Cxema K onpeeeHHI0 Harpy30K OT pa30MBaIOLIMXCS BOJH U TpaduKu
3HaueHUH ko3 PueHToB dj, cr - KpuBas [u dy,cr - KpuBas 2

2.13. JlunHeilHyto Harpy3ky OT pa3OMBAlOIIMXCS BOJH ¢cr, KH/M, Ha BepTUKaIbHYIO
LWINHAPUYECKYIO MPEerpay Ha IIIyOUHEe z, M, OT pacueTHOI'0 YpoBHS (CM. puc. 24, a) npu
OTHOCHUTEJIBHOM YyJTaJIGHUH OCH IIPETpajibl OT BEPIIMHBI BOJIHBI

X

':if HEO0OXOAMMO ONPENEIATh 1Mo hopMyIie

qer = Qicr + qv,cr, (64)

TAE Gicr U qy,cr - UHEPLUUOHHBIA U CKOPOCTHOM KOMIIOHEHTBI, JIMHEHHON HArpy3ku OT
pazOuBarOIMXCsl BOJMH HA BEPTUKAIbHYIO Tiperpamy, KH/M,
onpenensieMble o GopMyiaMm:

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname

oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, ‘ B QOKYMEHTaN: 49
COMacoaaHWA W pazpellieHns — uslugl.complexdoc.ru reklama.complexdoc.ru



basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

Z
% er E,ﬁ?gfﬂ £ o

2
Gy or = ;@D(dcr + ??c,sw)'?v,cr

9

(65)

(66)

rne ejcr W ey,cr - WHEPIHOHHBIH W CKOPOCTHOH KOX(PQPHUIMEHTHI, MpPHUHUMAaeMbIe
COOTBETCTBEHHO IO TrpadukaM a W 6 puc. 25 TpH 3HAYCHUIX

OTHOCHUTEJIbHOU ITyOUHbI

.::‘m,—z

dy

Zygl =

[Ipumeuanue. Kodxpounuentsl djcr (puc. 24, 6) u ejcr (puc. 25, a) cuemyer

MPUHUMATD MOJIOKHUTEIBHBIMU TIPpH X/d; > 0 1 oTpULaTeNbHBIMU TIpH X/d; < 0.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX:
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Puc. 25. I'paduku 3HaUCHU MHEPLIMOHHOTO €j, ¢y U CKOPOCTHOTO ey, ¢y K03 puumeHToB

HAI'PY3KH OT BOJIH HA CKBO3HOE
COOPY’KEHHUE U3 OBTEKAEMBbIX 2JIEMEHTOB

2.14. Harpy3ky OT BOJH Ha CKBO3HOE COOpYKEHUE B BHJIE€ CTEPHKHEBOW CUCTEMBI
HE00X0IMMO MOJyyaTh CyMMHUPOBAaHUEM HArpy3oK, OINpelesIeHHbIX coriacHo mm.2.1-2.9
KaK Ha OTHENIbHO CTOSIIUE TMperpagbl € Yy4YeTOM TOJOXKEHUS KaXJA0TO DSJIEMEHTa
OTHOCHUTEINIEHO MPO(UIIS pAaCUETHON BOJIHBI. DJIEMEHTHI COOPYKEHHSI CIIeAyeT IPUHUMATh
KaK OTJEeNIbHO CTOSIINE 00TEeKaeMble MPErpajbl MPU PACCTOSTHUAX MEXIY X OCSIMH /, M,
paBHBIX U Oonee Tpex aumamerpoB D, m; nipu / < 3D (rae D - HanOonpmuil AuameTp
9JIEMEHTa) BOJHOBYIO HAarpy3Ky, IIOJYyYEHHYIO Ha OTHIEIbHO CTOSIIUN 3JIEMEHT
COOpY’KEHHsI, HEOOXOIMMO YMHOXaTh Ha KO3((UIMEHTHI COMMKEHUS 1Mo (PpPOHTY yt H
Jyd4y y[ BOJH, IpUHUMaeMble 1o Tabu.14.

Taonuma l4

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
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KoadduumenTs! cOnmkeHus yy v y; Ipy 3HaYEHUSIX
OTHOCHUTENBHBIX AuaMeTpoB D/]
OTHOCHTENBHOE PACCTOSIHHUE
MEXIy OCsSMH Triperpan /D Vi Vi

0,1 0,05 0,1 0,06

3 1 1 1 1
2,5 1 1,05 1 0,98
2 1,04 1,15 0,97 0,92
1,5 1,2 1,4 0,87 0,8
1,25 1,4 1,65 0,72 0,68

2.15. Harpy3kum OT BOJIH Ha HaKJIOHHBIA DJJIEMEHT CKBO3HOTO COOPYKEHUS
HE0OXOUMO MOJy4aTh MO 3II0paM TOPU3OHTAIBHOW M BEPTUKAIBLHOM COCTABIISIOMIMX
Harpy3Ky, OpJMHATBI KOTOPBIX JOJDKHBI OIPENENAThCS COrjJacHo 1.2.9 ¢ y4eTom
3arinyOJieHusl MOJ pacyeTHbI ypOBEHb M yJaJ€HHsS OT BEPIIMHBI PACUYETHOW BOJIHBI
OTJIEJIbHBIX YYaCTKOB AJIEMEHTA.

[Ipumeuvanue. Harpy3ky OT BOJH Ha 3JEMEHTHl COOPYKEHUS, HAKIOHEHHBIE K
TOPU30HTAJIM IO/ YIJIOM MeHee 25°, onpeaensaTh COOTBETCTBEHHO 1O nn.2.4 u 2.8 Kak Ha
BEPTUKAIbHYIO WIH TOPU3OHTAIbHYIO O0TEKaeMyIo Mperpaiy.

2.16. JInHaMH4YECKYI0 HArpy3Ky OT BO3JIEHCTBHS HEPETYJSIPHBIX BETPOBBIX BOJIH Ha
CKBO3HOE COOpPYXEHHE M3 O0TEKAeMbIX 3JIEMEHTOB CIEAYyeT ONpEeAesATh YMHOKEHUEM
3HAQYEHMs] CTATUYECKOM Harpy3kH, MOJYyYEeHHOM corjacHo nn.2.14 u 2.15 oT BOJNH C
BBICOTOM 33/JIaHHOM OOECTIEYEHHOCTH B CHCTEME M CpeaHed UIMHOW, Ha Kod(hduIueHT
JTUHAMUAYHOCTH K, TPUHUMAEMBIH Mo Tadut. 15.

[Ipu oTHOIEHUSIX TIEPUOIOB

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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T (7503

HCO6XOI[I/IMO BBIIIOJIHATh JUHAMUYECKUM pacucT COOPYIKCHUA.

Taonumnals

OTHollIEHHE TEPUOIOB
0,01 0,1 0,2 | 03

E

Koaddunment nunamMmuaaocTu k4 1 1,15 1,2 1,3

T - meproj; COOCTBEHHBIX KOJIEOAHUN COOPYKEHHS, C;

T - cpennuii meproa BOJHBIL C.

HATPY3KH OT BOJIH HA BEPTUKAJILHBIE
[MAJINHIPHI BOJBIINX TUAMETPOB (OCOBBIE
CIOYYAN)*

2.17* MakcuManbHBI ONMPOKHUIBIBAOIINI MOMEHT Mz por, xHXM, OT BOJHOBOIO
JABJICHUST Ha CIUIONIHOE /JHWINE BEPTUKAIBHOW KPYTJIOMMIMHIPUYECKON TMperpassbl,
PACIIOJIOKEHHON Ha TI'PaBUHHO-TAJICYHUKOBOM WM KaMEHHOHAOpPOCHOM OCHOBAaHUH,
OTHOCUTEJILHO IICHTPA JTHUIIA CJICTyET ONPEALISITh Mo hopmyie

L3
My por = B By
16 , (66a)*
I-II}DHHII.I.H'EHHEH W IKONoOrM4ecLan ﬁﬁﬂﬂnamﬂ'ﬂ'h, P‘aﬂMEu-IEHHE p-EK.I'IEMbI
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 53
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rae bpor - KO3(Q(UUHMEHT ONPOKMIBIBAIOIIETO MOMEHTAa C y4YE€TOM HPOHUIAEMOCTH
OCHOBAaHUs, IPUHUMAEMbIH 10 Tadu. 15a*.

[TonHBII MakCUMaJbHBIA ONPOKUIBIBAIOIIMKA MOMEHT, JACHCTBYIOLIMKA HaA MpErpauy,
onpenenseTcss KaKk CyMma JABYX MOMEHTOB: MOMEHTa OT MAaKCHUMAaJbHON CWIbl Omax,
PaBHOTO MPOU3BEACHUIO 3TOM CHIIbI, ONpenenasieMon mo n.2.1, Ha 1miIedo, onpenensieMoe
mo n.2.5, ¥ MaKCUMaJIbHOTO MOMEHTa, ompeaensemoro mo dopmyne (66a) * wu
COBMAJIAIONIETO 1O (haze ¢ MaKCUMATbHON CUIION Omax.

Tab6mnuia 15a*

3HayeHus Ko3QPUIUUEHTOB bpor ipu D/1

d/1

0,2 0,25 0,3 0,4
0,12 0,67 0,76 0,82 0,81
0,15 0,59 0,68 0,73 0,73
0,2 0,46 0,52 0,57 0,56
0,25 0,35 0,42 0,44 0,42
0,3 0,26 0,29 0,32 0,32
0,4 0,14 0,15 0,17 0,17
0,5 0,07 0,08 0,09 0,09

2.18*. BonnoBoe paBneHue p, klla, B TOYKe MOBEPXHOCTH BEPTHUKAIbHON
KPYTJIOIMJIMHIPUYECKOH Tperpaasl Ha TiayomHe z > (0 B MOMEHT MaKCUMyMa
TOPU3OHTATBEHON CHITBI Opigx HEOOXOIUMO OTIPEIEIATh IO PopMyIie

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 54
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o chi (cf - z)
F =g by
chid , (666)*

rae ¢ - ko3hGUIMEHT pacrpeereHus JaBICHHs, IPUHUMAaeMbIi mo Tabna.15 6*

Taonuna l50*

3navyenue ko3pdunuenra c npu D/I
g, Tpal

0,2 0,3 0,4
0 0,73 0,85 0,86
15 0,7 0,83 0,85
30 0,68 0,81 0,84
45 0,6 0,74 0,8
60 0,5 0,65 0,7
75 0,35 0,51 0,55
90 0,22 0,34 0,34
105 0,03 0,11 0,1
120 -0,09 -0,08 -0,1
135 -0,23 -0,23 -0,23

cxpma o, S o, | (oo 55
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3navyenue ko3 dunuenra c npu D/I
q, rpan
0,2 0,3 0,4
150 -0,32 -0,36 -0,33
165 -0,37 -0,42 -0,38
180 -0,41 -0,45 -0,4

g - Yroll MeXJy JIy4doM HaOerarouieil BOJHbI U HANpPaBIEHUEM Ha PacCMaTPUBAEMYIO
TOUKY U3 LIEHTpa Iperpaasl (s nepeaneii oopasyromeit nunuuapa g = 0).

JlaBrieHHe p B TOYKAX, JIKAIIUX BBIIIE PACUCTHOTO YPOBHS BOJbI (z < 0), mpu ¢ > 0
NPUHUMACTCSl 10 JIMHEHHOMY 3aKOHY MEXIy p Ha ypoBHe ¢ = 0, ompenesisieMbIM IO
dbopmyie (66 6)*, u p = 0 Ha ypoBHE z = -ch; a ipu ¢ < 0 ansa Touyek Ha rmyoune 0 £ z £
-ch - Taxxke MO JIMHEHHOMY 3akoHYy Mexay p = 0 npu z = 0 U p, onpenesIeMbIM 10
dbopmyiie (66 6)* pu z = -ch.

2.19*. MakcuManbHyI0 JOHHYIO CKOPOCTh Vb, max, M/C, B TOUKaX, PaClOJIOKEHHBIX Ha
KoHType mperpansl (¢ = 90° u 270°) u Bmepeau mperpaasl Ha paccrosuuu 0,251 ot
KOHTYpa nperpajsl (B ¢ = 0°), cneayeT onpeneisTs no hopmyiie

mo |

v =1y
s e (668)*

rae K03 GUIUEHT jy MPUHUMAETCS M0 Talu. 1 SB*.

TaOonuna 158*

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname
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3Havenue kodppunuenra jy, npu D/]

[TonoxeHue pacyeTHBIX TOUEK
0,2 0,3 0,4
Ha xoHType nperpaabl 0,98 0,87 0,77
Brnepenu nperpabt 0,67 0,75 0,75

3. HATPY3KH OT BETPOBbBIX BOJIH
HA BEPET'OYKPEIIUTEJIBHBIE
COOPYKEHHUA U CYAOBBIX BOJIH
HA KPEIIVIEHUA BEPEI'OB
KAHAJIOB

HAI'PY3KH OT BETPOBBIX BOJIH HA
BEPETI'OYKPEHUTEJBHBIE COOPYXEHUSA

3.1. MakcuManbHBbIC 3HAYCHUSI TOPU3OHTATBHON Py, KH/M, 1 BepTuKansHbIX P U P,
kH/M, mpoeknuii paBHOACWCTBYIONICH JTMHEWHONW HArpy3KHM OT BOJIH Ha IOJBOIHBIN
BOJIHOJIOM TIpH JI0’)KOWHE BOJHBI HEOOXOAUMO MPUHHUMATH IO SIIOpaM OOKOBOTO M
B3BCIIIMBAIONIETO BOJIHOBOTO JaBieHus (puc. 26), mpu stom p, klla, mgomxHO
OTIPEIEATHCS B 3aBUCUMOCTH OT Z C YYETOM YKJIOHA JHA I 10 (hopMyJiaMm:

a) npu ykione i £ 0,04:

z=zjupuz] <z2,pl =rg(zl - z4); (67)
npuzj3z2,pl =p2; (68)
z=122,
npﬂthll.l.l'lﬁHHaﬂ W AKoNnord4Yeckan 'EB:!‘DI'IEGHDETI:., pﬂﬂMEl.LlEHI‘IE FI'EK.I'IEMI:I
oXpaHa TpyHa, ayauT M capTudUkaLas, 4 e gokymenTax: 57
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A d - 2.'1
Py = gh| 0.015—+ 0,23 - PEE4
4 a , (69)
z=z3=d,p3 = kwp2; (70)
0) npu ykione nHa i > 0,04:
z=z], p] onpexaensercs no hopmynam (67) u (68);
z=z2,p2=rg(z2 - 24); (71)
z=z3=d, p3=p2, (72)

rzie z] - OpAUHAaTa BepXa COOPYKEHUS, M;
Z2 - OpJAMHATA MOAOIIBHI BOJHBI, M, 110 Ta0J1.16;
kw - ko3P PULIHEHT, PUHUMAaEeMBbIii 1o Taba.17;

z4 - OpIMHATa OBEPXHOCTU BOJBI 32 IOJABOJHBIM BOJHOJIOMOM, M, OIpeaessieMas 1o
bopmye

z4=-kyd(z] - 25) + z1; (73)
krd - K03 PULIHEHT, TPUHUMAEMBIi 1o Tab1.16;

z5 - opauHaTa TpeOHsI BOJHBI MEpe MOABOJHBIM BOJIHOIOMOM, M, IPHHUMAaeMas I10
T1a0I.16.

Puc. 26. Dntopbl BOJTHOBOTO JIaBJICHUS HA MOJBOIHBINA BOJTHOIOM

TaoOnunalé6

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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OtHOCHUTENbHASA BLICOTA 1

BOJIHBI /1/d 0.4 0.5 0,6 0,7 0,8 0,9

OTHOCUTENBHOE 0,14 0,17 0,2 0,22 0,24 0,26 0,28
[IOHWKEHUE IO IOIIIBBI
BOJIHBI z2/d

OTHOCUTEIIBLHOE -0,13 | -0,16 -0,2 -0,24 | -0,28 | -0,32 | -0,37

MIPEBBINICHUE TPEOHS BOJIHBI

zs/d

Koadpdumment krq 0,76 0,73 0,69 0,66 0,63 0,6 0,57
TaOnumal7

ITonorocth BOJHEI

Ah

Koadduunent iy 0,73 0,75 0,8 0,85 0,9 0,95 1

3.2. MakcuManpHyI0 JOHHYIO CKOpPOCTb Vh max, M/C, mepea OeperoykpenuTesIbHbIM
COOPY)KEHHEM Heo0X0oauMo ompenensaTh 1o ¢opmyne (12), rae koddpduimeHt ks
MIPUHUMAETCS:

a) 17151 BEPTUKAJILHON WM KPYTJIOHAKJIOHHOM CTEHBI 10 Tab1.3;
0) JU1s TIOJIBOJTHOTO BOJIHOJIOMA T10 Ta0I. 18.

TaOnuma 18

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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OTHOCHUTENBHAS JJINHA BOJIHBI

£5 10 15 20 u Gonee

Ald

Koaddunument kg 0,5 0,7 0,9 1,1

MaKCI/IMaJ'IBHyIO JOHHYIO CKOPOCTb BOJBI Vh max, M/C, nepenq 6epCFOYerHI/ITeJ'ILHBIM
COOPYKCHUCM TIpH pa361z113a10mnxc;1 u HpPI6OI>iHBIX BOJIHAX HAIJIC)KUT ONPCACIIATH

COOTBETCTBEHHO 10 (hopmyram (18) u (24).

Jlommyckaemble 3HAUCHHUSI HEPa3MBIBAIOIINX JJOHHBIX CKOPOCTEH HOKHBI IPUHUMATHCS
coryiacHo 0.1.9

3.3. MakcumalnbHbIe 3Ha4eHHs TOpU30HTaNbHOU Py, KH/M, u BepTukanpHoii Pz, kH/M,
NPOCKIMI  paBHOACUCTBYIOLIEH  JMHEHHOW Harpy3kd OT paz0OuBarOIUXcid U
pa3pyIIAIONIMXCs BOJH Ha BEPTHKAIBHYIO BOJHO3ALIUTHYIO CTeHY (IpU OTCYTCTBUHU
3aCBINKHU IPyHTA CO CTOPOHBI Oepera) HEOOXOAMMO MPUHUMATH IO 3MIOpaM OOKOBOTO U
B3BEILIMBAIOIIETO BOJIHOBOTO JaBiieHHH (puc. 27), mpu 3ToM 3HauyeHus p, klla, u hc, M,
JOJIKHBI OIPEACIIATHCS B 3aBUCUMOCTH OT MECTa PACIIOIOKEHUS COOPYKEHUS:

a) MPHU PACIOIOKEHUU COOPYXKEHUS B CTBOpPE MOCIEAHETO OOpYIICHUs MPUOOHHBIX
BOJH (puc. 27, a) o opmynam:

P =Py = @2, 0,033 —+0,75
e

; (74)
Py
e ="
PE . (75)
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
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—

i
B
4+
'
Puc. 27. Dnropsl BOJIHOBOTO JaBJICHUS HA BEPTUKAIBbHYIO BOJIHO3ALIUTHYIO CTEHY IIPH
PAacIIONIOKEHUH COOPY KEHUS:
a - B 30HE MPUOOIHOI BOJIHBI; 6 - B IPUYPE30BOI 30HE; 6 - 32 TMHUEH ype3a

0) Ipu pacmoIOKEHUH COOPYKEHUs B IPUype30Boit 30He (puc. 27, 6) mo popmymnam:

%
p=p=1-03—p
Lt
B (76)
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, { B JOKyMaHTax: 61
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FE; (77)

B) MIPH PACIOJIOKEHUU COOPYXKEHHsS Ha Oepery 3a MuHUEeH ypes3a B Mpeenax HakaTta
BOJH (puc. 27, B) o ¢popMmyiam:

0t
p=pp=001-—1p
“ri (78)
_
e =~
e (79)
rac hc - HpeBLII_LIeHI/Ie Fpe6H51 BOJIHbBI HaJl paCLIeTHBIM ypOBHeM B CTBOpe

BOJIHO3AILIUTHOM CTEHBI, M;
hpr - BBICOTa pazOuBaroIuXcs (pa3pyLaromuxcs) BOIH, M;

an - PaccTOSHUE OT CTBOpa IOCIEAHEro OOpYILIeHHs BOJH [0 JMHUU Yypesa
(mpuype3oBas 30Ha), M;

aj - pacCTOsIHUE OT CTBOpPA IIOCIICAHETO O6py1]leHI/I$I BOJIH 10 COOPYKCHHA, M,
al - pacCTodHuC OT JIMHUU ypE€3a BOAbI 10 COOPYIKCHUSA, M;

ar - pacCTOsIHUE OT JIMHUU ype3a BOJbI IO IPAaHUIIBI HaKaTa Ha Oeper pa3pylIUBIINXCS
BOJIH (TIPH OTCYTCTBUHU COOPYXKEHHUS), M, OIpeeIsieMoe 1o popmyie:

ar = hrvn 1% ctgj; (80)
hyvn 1% - BBICOTA HaKaTa BOJH Ha Oeper, M, onpezensemast mo m.1.14%*.
I[Ipumeuanusd. 1. Ecau opaunara Bepxa coopyskenus z; * -0,34, M, TO BeTMYMHBI

BOJIHOBOTO JaBlieHUs, omperenseMmbie mo dopmynam (74), (76), (78), Heobxoaumo
YMHOXaTb Ha KO3 GULUUEHT kz4, IpUHUMAaEMBbIi 110 Ta011.19.

2. Harpy3ku oT nprOOMHBIX BOJH Ha BOJHO3AIIUTHbIE CTEHBI IIPU PACIIOI0KEHUU UX B
npuOOHHON 30HE ClleqyeT ONpeAesaTh cornacHo m.1.12.

Tadonunal9

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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OpauHaTa Bepxa COOpPY>KEHUS z/, M -0,34 0,0 +0,34 +0,65h

Koaddumment kzq 0,95 0,85 0,8 0,5

3.4. MakcuManbHbIe 3HaU€HHUs TOPU3OHTANBHOM Py, KH/M, n BeptukansHoit Pz,, kH/M,
MIPOCKILMI PABHOACUCTBYIOIIEH JIMHEHHOM HAarpy3ku OT paspylIMBIIMXCS BOJIH Ha
BEPTUKAIbHYIO BOJHO3ALIUTHYIO CTE€HY (C 3aChIIKOM I'pyHTa CO CTOPOHBI Oepera) mpu
OTKaTe BOJHBI HEOOXOAWMO TNPUHHMATH MO SIMIOpaM OOKOBOTO M B3BEIIMBAIOIIETO
BOJIHOBOTO J1aBleHUi (puc. 28), Mpu 3TOM 3HaueHue py, klla, JOHKHO ONpenensThes 1Mo

dbopmyire
pr=1rg(Dzy - 0,75hpr), (81)

rae Dzy - noHMkeHue MOBEPXHOCTH BOJABI OT PACUETHOI'O YPOBHS IEpe]l BEPTHUKAIbHON
CTEHOW NpU OTKAaTe€ BOJIHBI, M, IPUHUMAEMOE DPABHBIM B 3aBUCUMOCTU OT
paccTosHUA a/ OT JMHHUM ype3a BOJIbI 10 coopykeHus: npu al * 3hpr Dzy =0 u
npu al, < 3hpr Dzy = 0,25hpy.

IS

Puc. 28. Dnropsl BOJTHOBOTrO JAaBJICHHS HAa BEPTUKAIBHYIO BOJHO3AIMUTHYIO CTEHY IIPH
OTKaTe BOJHBI

3.5. BonHoBoe naBnenue p, klla, Ha KPUBOJIMHEHHBIN YYaCTOK CTEHBI HEOOXOIUMO
IIPUHUMATH I10 3MIOPE BOJHOBOI'O JABJIEHUS HA BEPTUKAIBHYIO CTEHY COIVIacHO I. 3.3 ¢
OPUEHTHPOBAHUEM 3TOM SIMIOPHI [0 HOPMAJIU K KPUBOJIMHEHHON MOBEpXHOCTH (puc. 29).

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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Puc. 29. Dnropa naBiieHust BOJIW Ha KPUBOJIMHEWHBIA YYACTOK BOJIHO3AIIUTHOM CTEHBI

3.6. MakcuMalibHbIE 3HAYEHUS TOPU3OHTANIBHBIX Py ext, Py int KH, 1 BepTukanpHoi Pz,
kH, mpoekumii paBHOJAEHCTBYIOMICH JTWHEHHON HArpy3Kd OT BOJH Ha AJIEMEHT OYHBI
He00X0IUMO MPUHUMATH IO AMIOpPaM OOKOBOTO U B3BEIIMBAIOIIETO BOJHOBOTO JaBIICHUS
(puc. 30), mpu 3TOM 3HAUYEHHUS BOJHOBOTO JABIICHUS HA BHEIIHIOK pext, kKlla, U TeHEBYIO
pint, kIla, Tpanu OyHBI U COOTBETCTBYIOIINE BO3BBIIICHUS TPEOHS BOIHBI fiext M, U hint,
M, IOJDKHBI OIIPENENThCS 10 popMyiam:

: 2
Portlint) = ;kﬂ:,@h(l + C08 a:)

, (32)
Port
ot =— >
s
Fint
ok =~
Me (83)

rae kq - ko3puurent, npuHuMaeMsplid o tadu. 20, B 3aBUCUMOCTH OT YIJIa @ MOAX0/1a
(GbpoHTa BOJIHBI K OyHE.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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Puc. 30. Dnropsl BOJTHOBOTO JaBJICHHS Ha OyHY

Taonuma?20
Koaddumuent k, npu 3HAUCHHH
I'panb OyHbl | ctga i
0,03 u meHee 0,05 0,1 0,2 u 6onee
Buenuss - 1 0,75 0,65 0,6
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa TpyQa, ayauT W capTiduKaLMa, 4 e gokymenTax: 65
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Koaddutuent k, npu 3HaYeHUH
I'panb OyHBI | ctga ; ,I'E
0,03 u meHEE 0,05 0,1 0,2 u 6onee
TeneBas 0 1 0,75 0,65 0.6
0,2 0,45 0,45 0,45 0,45
0,5 0,18 0,22 0,3 0,35
1 0 0 0 0

HAI'PY3KHU OT CYJAOBbBIX BOJIH HA
KPEIVIEHUSA BEPET'OB KAHAJIOB

3.7* BeIcoTy Cy10BOM BOJIHBI /s, M, HEOOXOJIMMO OTIPEIENATh 0 hopmyie

(84)*

riae ds v [y - ocazika v IJTHHA CyJTHA, M;
d - K03(pPUITUEHT TTOJIHOTHI BOJIOM3MEIIICHUS CYHA;

Vadm - IOIyCKaeMasl 10 3KCILTyaTallMOHHBIM TPEOOBaHHUSIM CKOPOCTh Cy/HA, M/C,
omnpenensieMas 1o hopmyJie

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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Y . T+ akrcns(l - ka)

4
~ai-k, )|g=
] “Te, (85)

kq - OTHOIIEHWE TOABOJHOW TIUIOMAAN TOMEPEUHOTO CEYEHUs CyIHA K IJIOMAJH
’KMBOI'O C€UeHHs KaHama 4, M~;

b - mmpuHa KaHaja, M, 10 ype3y BObI.

3.8. Beicoty Hakara /ysh, M, CyI0BOI BOJHBI Ha OTKOC (puc. 31) cieayer onpeaensTh
o opmyine

2
Vadm

g
1= 0,05ctgge , (86)

0.5k, + 0,05ctgg

’Ezrs}z = fgsf

rae bs]/ - xK0dpPUIHEHT, TPUHUMAEMBIA IJII OTKOCOB, OOJHWIIOBAHHBIX CIUIONIHBIMHU
IJIMTaMu, paBHbIM 1,4, kaMeHHBIM MoleHueM - 1,0 U KaMeHHO HabpOCKoi -
0,8.

3.9. MakcumanbHO€E 3HaUY€HHUE JIMHEHHON Harpy3Kd OT CyZOBOM BOJHBI HA KPEIUICHUS
6eperos kaHasioB P, kKH/M, OKHO MPUHUMATBCS 10 3MIOPAaM BOJIHOBOTO JIaBJIECHUS (CM.
puc. 31), npu 3ToM 3HaueHus p, klla, HEOOXOIUMO OIpeNeNATh B 3aBUCUMOCTH OT Z TIO
bopmynam:

a) IPU HAKaTe BOJIHBI HA OTKOC, YKPEIUICHHBIH MiuTaMu (cM. puc. 31, a):
z=z] =-hysh, pl = 0; (87)

z=2z2=0, p2=1,34rghsn; (88)

y
z=23=1,5hg N1 * 18 % p3=0,5rghep; (89)

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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Puc. 31. Dnropsl naBneHus CyJJOBBIX BOJH Ha KpEIUICHHUs OeperoB KaHaloB

a - IIpU HaKaTC BOJIHBI HA OTKOC; o - IIpHU OTKATC BOJIHBI C OTKOCA; 6 - IIPpH JI0KOMHE

BOJIHBI Y BCpTHK&J’IBHOﬁ CTCHBI

0) Mpu OTKaTE BOJIHBI C OTKOCA, YKPEIJICHHOTO TUITUTaMHu (cM. puc. 31, 0):

z=z] =Dz p] =0;
z=122=0,5hsh, p2 = -rg(0,5hsh - Dzj);

z=2z3=dinf, p3 = Pp2;

B) TIPH JIOXKOWHE BOJIHBI Y BEPTUKAJIBHON CTEHBI (CM. puc. 31, 8):
z=z] =Dz p] =0;

z=122=0,5hsh, p2 = -rg(0,5hsh - Dzp);

z=1z3=dsh, p3=p2;

MNPOMBILLIEHHAR W JKONOrMYEckan Ge3onacHocTs, Pasmewerue peknami

oXpaHa TpyHa, ayauT M capTudUkaLas, 4 e gokymenTax:
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z=z4=dsh+dn,ps=0, (96)
rae dinf - TTyOMHA HU3a KPEIUIEHUs 0TKOCA, M;
dp - TiryOuHa 3a0UBKY ILITYHTA, M;

Dzf - noHwkeHHE ypOBHA BOJBI, M, 3a KpeIUIeHHEM Oepera KaHaja BCJEICTBHE
¢uIbTpanuu, IPUHUMAEMOE PABHBIM:

0,25hsp - nid KperuieHus] NPOTSHXKEHHOCTBIO IO OTKOCY OT PacdyeTHOIO YPOBHSI BOJbI
MeHee 4 M C BOJOHEITPOHNULIAEMBIM YIIOPOM;

0,2hsh - TO %K€, C IPOTSHKEHHOCTHIO OoJiee 4 M ¢ yIIOpOM B BUJIE KAMEHHOU TPU3MBI;

0,1hsp - nns BEpTUKAIBHOM MIMTyHTOBOM CTEHKH.

4. HATPY3KH OT CYJIOB
(IJIABYYHMX OFBEKTOB) HA
IT'MAPOTEXHUYECKHUE
COOPYKEHUS

4.1.* Ilpu pacuere TUAPOTEXHUYECKUX COOPYKEHHI HA HATPY3KH OT CyIOB (ILIaBYIHX
00BEKTOB) HEOOXOAMMO ONPEACISATh:

Harpy3Kku OT BETpa, TEUEHMsI U BOJIH Ha IUIaBy4YHe OOBEKTHI coryiacHo mil. 4.2 - 4.4%;

Harpy3Kyd OT HaBajJa HA INPUYAIBHOE COOPYKEHUE NPUIIBAPTOBAHHOIO CyAHA IPH
JeCTBUY BETPa, TEUCHHSI U BOJH COTIACHO II. 4.7%;

Harpys3kyv OT HaBajJla CyJHa IIpyu C€ro Imnoaxoac¢ K TIOpTOBOMY IIPUYAIbBHOMY
COOPY’KEHHIO corjacHo mil. 4.8%*-4.10;

Hany3KI/I OT HaATAXCHUIA IHBapTOBOB HpI/I IIGfICTBPIH Ha CYIIHO BeTpa H TCUYCHUA
corimacHo nm. 4.11 n 4.12.

HAI'PY3KHU OT BETPA, TEUEHUA U BOJIH HA
IHJIABYUYUE OBBEKTbI

4.2. Ilonepeunyro Wy xH, u npomomenyro Wy, xH, cocTaBisiomme CHIBI OT
BO3/CHCTBUS BETpa Ha IIAaByYHe OOBEKTHI CIIEAYET ONPEAETATh 1Mo (hopMyam:

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname
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IJIL CyAOB U IJIaBYy4YHX IPHUYaJIOB C OIIBAPTOBAHHBIMHU CYJaMU

-5, .2
H{? =736 10 ﬂqvq rj‘; ©7)
-5, 2
AT TUIaBY4YUX JOKOB
-5, 2
H’q =795 10 Aqvq; 99)
-5,

rne Ag u Ap - COOTBETCTBEHHO OOKOBasi M J1000Bas HaJBOIHBIC IUIONIAAH MAPYCHOCTH
(cuy?TOB) MIABYYHUX OOBHEKTOB, M ;

Vg U Vp - COOTBETCTBEHHO IONEPEYHAsi M NPOAOJBbHAS COCTABIIAIONIME CKOPOCTH
BeTpa 00ecreyeHHOCThIO 2 % 3a HaBUTALMOHHBIN Tepuo, M/C;

X - K03(pUIUEHT, TPUHUMaeMbIi 1o Taba. 21, B KOTOpOH aj - HaOONbIINI
TOPU3OHTAIBHBIN pa3Mep TMOINEPEeYHOr0 WM MPOJOJIBHOTO CHIIYITOB
HaJIBOJJHOM YaCTH TUIaBYy4Yero OObeKTa.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 70
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II puMcUYaHHU-C. IInomanu MNapyCHOCTH CJIICAYCT OIPCACIIATL C YUCTOM IuIoIaaei
SKpaHUPYOMUX mperpa, paCliojl0XCHHbIX C HaBeTpeHHOﬁ CTOPOHBI.

Taomuma?2l
Haubosnpmmii pazmep
CHITy?3Ta IJIaBy4Yero oObeKTa 1o 25 50 100 200 u Gonee
ah, M
Koaddurment x 1 0,8 0,65 0,5

4.3. Tlomepeunyio Qw, kH, u mnpomonsuyto Ny, kH, cocraBnsmoomme CHibl OT
BO3JICHCTBUS TCUEHUS HA IJIaByYUi OOBEKT CIIEYET ONMPEAEIATh 0 (hopMyTaMm:

2
Q= 0534wy (101)
2

rne A7 u A - COOTBETCTBEHHO OOKOBas M JI0OOBas IMOJBOHBIC IUIONIAJN MApyCHOCTH
IJIaBY4YNX OOBEKTOB, Mz;

Vi W V] - TIONEepeYHas W TMPOJOJIbHAS COCTABJISIOIMIAE CKOPOCTH TCUCHUS
obecreueHHOCThI0 2 % Ta HAaBUTAITMOHHBINA TTEPHOI, M/C.

4.4*% MaxkcumanbHble 3HaueHus monepeuHod (), kH, u mnpomomsHOM N, kH,
TOPU3OHTAIBHBIX CHJI OT BO3JIEHCTBHSI BOJH Ha IJIaBYy4YHEe OOBEKTHI CICITYET ONPEACIIATh
o ¢popmMyam:

O = cglrghAr; (103)*
N = crghA, (104)

MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, { B JOKyMaHTax: 71
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rae ¢ - KO3(pQUIMEHT, MPUHUMACMbIN 10 puc. 32, Ha KOTOPOM ds - OCaJKa TUIaBy4Yero
00BeKTa, M;

gl - xo3pdunrent, npuHUMaeMbIii o Tabn. 21a*, B KOTOpo#l a; - HauOONbIINI
TOPU30HTANIBHBIN pa3Mep MPOAOIHHOTO CHIYdTa MOJBOJHON YacTH IJIaBYYETo
00BEKTa, M;

h - BbICOTa BOJIH 00€CIICYCHHOCTHIO 5 % B CHCTEME, M;

Aju Az - 0003HaUYEHUS T€E K€, UTO U B II. 4.3.

F 4

27 A,

as 1,
N

w9
Q3 =

as
H"""-...

(/5] i
ams g0T ar QY 47 a2 a3 QW s ass A

Puc. 32. I'pauk 3nauenuit koapduimenra c

TaOGnuia?2la*
0,5 u MeHee 1 2 3 4 u Oojiee
i
Koaddurment g; 1 0,73 0,5 0,42 0,4

IIpumevyanue. llepuon W3MEHEHHs BOJIHOBOW HArpy3Ku CIIELyeT HNPUHUMATh
PaBHBIM CPEIHEMY IIEPUOY BOJIH.

4.5. Ilpu pacuere THAPOTEXHUUECKUX COOPYKEHUN Ha JIEHCTBUE Harpys3ok,
NEePeAAoNIUXCs OT TIAByYUX 00BEKTOB Ha MaJlbl, KOPHEBBIC YaCTH MPUYAIOB M aHKEPHbIE
OTOpBI (711 TIPUHATOTO KOJMYECTBA, KaauOpa W JJIUHBI CBSI3CH, 3HAYCHUS HATSKCHHS

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 72
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CBsA3CH B INEPpBOHAYAJIBHOM COCTOSAHUH, MACChI IIOJABCCHBIX TIPy30B H MECTa HUX
BaerHJ'IeHI/IH), HCO6XOIlI/IMO ONpCACIIATh:

TOPU30OHTAJIBHBIC U BECPTUKAJIbHBIC HAI'PY3KHU HAa COOPYKCHHUA U aHKCPHBIC OIIOPBI;
HanOOJIbIINE yCuiusA B CBA3AX,
NEepeMCIICHUS TUIABYYUX O0OBEKTOB.

[Ipumeuanue. Ha mMopsax ¢ mpuiavBaMM M OTJIMBAaMH OIpEIeNeHHE YCHIUN B
JJIEMEHTAaX PacKpeIIEHUs CIeAyeT NPOU3BOAUTH IIPU CAMOM BBICOKOM M CAMOM HH3KOM
YPOBHSX BOJBI.

4.6. Harpy3ku Ha aHKEpHBIE ONOPbI, YCWINS B CBS3AX U MEPEMEIICHUS IUIaBY4YHMX
O00BEKTOB HEOOXOJIUMO OINpEeNeNsATh C YYeTOM IWHAMMKH JI€HCTBHS BOJIH, NPH 3TOM
COOTHOILIEHHS] TIEPUOJIOB CBOOOJHBIX M BBIHYKJCHHBIX KOJeOaHMH MIaByuyuX OOBEKTOB
JOJKHBI IIPUHUMATBCS U3 YCIIOBHSI HEOMYLIIEHUS PE30HAHCHBIX SIBJICHUM.

HAI'PY3KH OT HABAJIA IIPUHIBAPTOBAHHOI'O
CYJIHA HA COOPYXEHHE

4.7*. JIuHeliHyI0 Harpy3Ky OT HaBaJla IIPUIIBAPTOBAHHOTO Cy/JHA HA COOpPYKEHHE ¢,
kH/M, mon neiictBueM BeTpa, TEYEHUS W BOJIH, BBICOTAa KOTOPBIX IPEBBHIIIAET
JI0IycKaeMble 3HaueHus 1o Tadn. 216*, cinexyer onpenensats no Gopmyiie

f.:f , (105)

rae Qi - TOMEpedHasi CHjia OT CYMMAapHOTO BO3JICUCTBHS BETpa, TEUCHUSI U BOJIH, KH,
ompenensiemast corfiacHo nm. 4.2, 4.3, 4.4* u 4.6;

lg - InMMHA ydYacTKa KOHTaKTa CyJHa C COOPYXXCHHEM, M, TNpUHHMaeMmas B
3aBUCUMOCTH OT COOTHOLICHHUA JJIMHBI IIpHUYajia L, M, W OJHUHBI
NPSMOJIMHEHHOH YacTu 6opTa cyaHa (uiau 00Hoca) /, M, COOTBETCTBEHHO:

npu L3/ 1lg=1
npu L <llg=L.
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, PﬂsMELLIEHHE peKname
oXpaHa TpyHa, ayauT M capTudUkaLas, 4 e gokymenTax: 73
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I[Ipumeyanue. lng npuyanbHOro PpoHTa, 0OPA30BAaHHOTO HECKOJIIBKMMU OTIOPaMHU
WIM TajJaMH, pacHpeleleHUe Harpy3kd OT DPUIIBAPTOBAHHOIO CyJHA CIEAYeT
IIPUHUMATD TOJIBKO Ha T€ U3 HUX, KOTOPBIE PACIIONIAraloTCs B IPeAeIax MpsIMOINHENHON
yactu OopTa cyHa.

Tabnuma216*
VYron noaxona JlomyckaeMble BBICOTBI BOJIH /5%, M, JUISI CyJIHA C PACYETHBIM
(bpoHTa BOJH K BOJIOM3MEIICHUEM D , TBIC T
JUaMeTpaIbHOU
IUIOCKOCTH CY/HA d,
rpan 1o 2 5 10 20 40 100 |200 u 6oinee
o 45 0,6 0,7 0,9 1,1 1,2 1,5 1,8
90 0,9 1,2 1,5 1,8 2 2,5 3,2

HAI'PY3KH OT HABAJIA CYJIHA IIPHU ITOJAXOAE
K COOPYXEHHUIO

4.8*. KuHeTnuecKyro SHEprui0 HaBana cyaHa FEg, x/Ix, mpu nomxome ero K
MIOPTOBOMY NMPUYATIBHOMY COOPYKEHHIO CIIeIyeT ONpeeATh M0 popmyie

(106)
rac D - PaCcYCTHOC BOJOMU3MCIICHUEC CyaHA, T,

v - HOpMaJbHas (K MOBEPXHOCTH COOPYXKECHHsI) COCTaBIAIONIAs CKOPOCTH IOJIX0Ja
Cy/Ha, M/C, IpUHUMaeMas 1o Tadu. 22;

¥y - K0O3(pPUIHEHT, TPUHUMAEMbIN 10 TadJl. 23, MpU STOM AJIs CYIOB, IIBAPTYIOMIUXCS
B OaJiacte WM MOPOXKHEM, TaOJIMYHbIE 3HAUYEHHUS Y HEOOXOAMMO YMEHbIIATh Ha

15 %.
MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa TpyQa, ayauT W capTiduKaLMa, 4 e gokymenTax: 74
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I[Ipumeuanue. llpu onpeneneHnn KHHETUYECKON YHEPTUU HaBajga MOPCKUX CYyJIOB
BOJOU3MEIIEHUEM JO 5 TbhIC. T, MIBAapTYIOUIMXCA HAa HE3alIUIIEHHON aKBaTOPHH,
HOPMAaJIbHYIO COCTAaBJISIOIIYI0 CKOPOCTH MOAX0Ja, MPUHUMAEMYIO Mo Taba. 22, ciemayeT
yBenu4uBath B 1,5 pasa.

Taomuia?22
HopmMmanbHas cocTaBisironiasi CKOpOCTH MOIX0a CyAHa v, M/C, ¢
pacdeTHBIM BOJOU3MEIIEHUEM D, ThIC. T
Cyna
o 2 5 10 20 40 100 200 u 6oiee
Mopckue 0,22 0,15 0,13 0,11 0,10 0,09 0,08
Peunsie 0,2 0,15 0,1 - - -
Taonuma?23

KoHcTpyKknny npu4aibHbIX COOPYKEHUN

Koaddumuent y nns cynos

MOPCKHUX PEUYHBIX
HaGepexxaple W3 OOBIKHOBEHHBIX WM (PACOHHBIX 0,5 0,3
MAacCHUBOB, MaCCHBOB-THTAHTOB, 000JIOYEK OOJIBIIOIO
IyaMeTpa M HAOEpeKHBIE  YrOJKOBOTO  THIIA;
O0onbBEepKHM, HaOEpekKHbIE HAa CBAMHBIX OMOpax C
MEePEAHUM IIIITYHTOM
HaGepexHble 5cTakaJHOTO WM MOCTOBOTO THIIA, 0,55 0,4
HaOepeXHbIE Ha CBAMHBIX OMOpax € 3aHUM IIITYHTOM
[Iupcsl 3cTakagHOrO WJIM MOCTOBOTO THIIA, Majbl 0,65 0,45
npUYaTbHbIE
|_||}DHI:|II.I.I.I'I'EHHEH W 3HoONori4Yackan 'EB:!OI'IEGHDE'I'I:, pﬂﬂMEl.LIEHI‘IE FI'EK.I'IEMI:I
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, 4 e gokymenTax: 75

COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru

reklama.complexdoc.ru



basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

Koadduuuent y nns cynon

KoHcTpyKumu npudaiabHBIX COOPYKEHUIH

MOPCKHUX PCYHBIX

[Tanbl npUyabHbBIE TOJIOBHBIE WM PA3BOPOTHBIE 1,6 -

4.9. Ilonepeunyro ropu3oHTaNbHYI0 cuiny Fgy, kH, oT HaBana cynna mpu moaxozae K
COOpYKEHHIO HEOOXOIMMO OMPEEIISATh IS 3aJaHHOTO 3HAYCHUSI SHEPTHH HaBajla CyTHa
E4, xJIx, o rpaduKam, IOJy4E€HHBIM COTJIACHO CXeMe pHC. 33, caeys 10 HAIPaBJICHHUIO
LITPUXOBOH JINHUM CO CTPEIIKAMM.

x F AL &)

el s

]
o

L, =

Puc. 33. Cxema noctpoenust rpadMKoB 3aBUCUMOCTH JiedhopmMaliiii 0T00MHOTOo
yCTpOMCTBa (M MPUYAILHOTO COOPYKEHUS) f7

a - OT 5HepruH Ejor; 6 - OT HArpys3Ku Fy
Cymmapnas »sHeprus nedopmauuu  Eror, kJDK, AOKHA BKIIOYaTh, HHEPrHUIO,
nepopManu OTOOMHBIX YCTPOHCTB Ee, K/[X, W 3Hepruro nedopmanuu HOpUYAIbHOTO

coopyxenust Ej, k/[x; npu Ee * 10E; BenuuuHy Ej 10MycKaeTcsa HE YUYUTHIBATb.

OHepruto aedopMaIiu, NPpUIaAIbHOTO coopyxkeHus Ej, kX, clienyeT onpeaensirs mno
dbopmyne

2
1y
B o=—
2k (107)
nl}ﬂthlﬂ.ﬂﬁHHﬂﬂ W AKoNnord4Yeckan ﬁﬁmnaﬂ“!}ﬂ'h, PaaMELuEH“E p-EK.I'IEMbI
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 76
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rne ki - xko3pUUIMEHT KECTKOCTH NPUYATIBHOIO COOPYXEHHS B TOPU3OHTAIBHOM
MoTIepeyHOM HarpasiieHuH, KH/M.

IIpononpHas cuna Fp, kH, or HaBana cyznHa npH MOAXOJE K COOPYKEHMIO TOJDKHA
OIIpEeNeNIATHCS 10 popMyIie

Fn=mFyg, (108)

rae m - Ko3((UIHMEHT TPeHUs, IPUHUMAEMbIil B 3aBUCUMOCTH OT MaTepualia JHUIEBOM
MOBEPXHOCTU OTOOMHOrO YCTpOICTBa: NMpH MOBEPXHOCTH U3 O€TOHA WIH
pe3unsl m = 0,5; npu nepeBsHHON noBepxHocTH m = 0,4.

4.10. Jlomyckaemoe 3HauY€HHE HOPMAJIBHOM K IIOBEPXHOCTH  COOPY’KEHUS
COCTABJIAIOLIEH CKOPOCTH NOJXOAA CyIHA Vadm, M/C, HEOOXOAMMO OIPENeNiTh IO

bopmyie

EEq

Vadm =

ud) , (109)

rae Eq - oHeprus Hapana, kJ[K, NIpuHMMaeMas 1o rpaukam, HOJyYEHHBIM COTJIACHO

cxeme puc. 33 qid ciydasd Ha¥MMEHBIIEH OIycKaeMoW cuibl [y, Ha
MpUYAIEHOE COOpYKEeHHE (MU Ha OOPT CyaHA);

yu D - 0003Ha4YEHHUS TE K€, UTO U B II. 4.8*.

HAT'PY3KHN HA COOPYXEHUS OT HATA’KEHUSA
IHIBAPTOBOB

4.11. Harpy3ku OT HaTsKEHHs IIBAPTOBOB JOJDKHBI ONPENEIATHCS C Y4ETOM
pacmpesesieHnss Ha IIBAapTOBHbIE TyMObI (WM PBIMBI) MOMEPEYHOM COCTaBIISIOIICH
cymmapHo# cuiibl Qror, KH, OT aelicTBUA Ha OJHO PacyeTHOE CYIHO BETpa U TEUEHUS.
3uauenus Qror, KH, mpuHUMaroTCs cornacHo nim. 4.2 u 4.3.

Bocnpunumaemyto onHoit TymOo0#l (niau peiMoM) cuiy S, kH, Ha ypoBHE KO3bIpbKa
(puc. 34), HE3aBUCUMO OT KOJIMYECTBA CYOB, IIBAPTOBHI KOTOPBIX 3aBE/IECHBI 3a TyMOYy, a
TaKKe ee nonepeunyro Sy, KH, npononenyio Sy, kH, n BepTukanenyio Sy, kH, npoeknyun
CIIEIy€eT ONpeAesaTh N0 (hopMyIam:

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 77
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g
oo fot

nsin &oos 8. (110)

5, =—=
if
no (111)
Sy = Scosa cosb; (112)
Sy = Ssinb, (113)

rJie 71 - YUCII0 paboTaromux TyMO, MpuHUMaeMoe 1o Talia. 24;

a, b - yriel HaKJIOHa IBapTOBA, Tpajl, MpUHUMaeMble 1o Talui. 25.

Puc. 34. Cxema pacnpezaeneHus ycuinus Ha TyMOy OT HaTsDKEHUS IBApTOBOB

Tabnuma?24
300 u
Haubonpimas qmuHa cynsa lmax, M |50 1 MeHee 150 250

Oonee
HauOonpiiee  paccrosiHue — MEXIy 20 25 30 30
Tymbamu /s, M
Uucino paboTaromux TymO, # 2 4 6 8
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, PﬂﬂMELLlEHI‘IE peKname
oXpaHa TpyQa, ayauT W capTiduKaLMa, 4 e gokymenTax: 78
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3HayeHue CWIbl OT HaTsOKEeHUs mBapToBa S, kKH, ans cyqoB peuHoro (iora JOJIKHO
NpUHUMATHCS 10 Taba. 26.

Cuny, mepenaBaeMyl0 Ha KaXIyl0 KOHIEBYIO TyMOy HOCOBBIMH WJIM KOPMOBBIMHU
MIPOIOJIBHBIMU IIIBAPTOBAMH, I MOPCKUX CYJIOB C PAaCU€THBIM BOJOM3MEIEHHEM Ooiee
50 ThIC. T clleqyeT NPUHUMATh PAaBHOM NMPOJOJIBHOM COCTABIIAIOIIENH CYMMAapHOW CHIIBI
Niot, kxH, OoT neicTBus BeTpa M TEUYECHMs Ha IPUIIBAPTOBAHHOE CYIHO, OIPEACICHHON
cormiacHo TpeboBanusam mm 4.2 u 4.3.

4.12. JInsg cHoeuuanu3upOBAaHHBIX MPUYATIOB MOPCKHX TOPTOB, COCTOSIIIMX U3
TEXHOJIOTMYECKON MIIOMIAJKU U OTAEIBHO CTOSIIMX MAajOB, 3HAYEHUS CyMMAapHBIX CHJI
Orot, Ntor OT AEUCTBUS BETPA U TEUEHUSI, ONPEACIICHHbIE COTTIacHO M. 4.2 u 4.3, NOKHbI
pacmipenenaTbcs Mexay TpyIaMy IMIBAPTOBHBIX KAHATOB CIEIYIOIINM 00pa3oM:

a) Ha HOCOBBIE, KOPMOBBIE MPOJIOJIbHBIE U MIPHKUMHBIE KaHAThI - 110 0,8 QOror, KH;

0) Ha mmnpuHry - 10 0,600z, KH.

Ecnu xaxpas rpymnma mBapTOBOB 3aBOAUTCS HA HECKOJIBKO MAJOB, TO paclpesesieHue
YCHJIMH MEXIy HUMHU JIOMYCKaeTCs MPUHUMATh PaBHOMEPHBIM. 3HAu€HUs YTJIOB a U b

(cM. puc. 34) u yucio paboTarmMX TyMO CleIyeT YCTaHABJIMBATH IO PACIIOIOKEHHIO
IIBApTOBHBIX I1aJIOB.

Taonuma?2s
Vbl HaKJIOHA IBApTOBA, IPajl
[Tonoxenus TymMO Ha b
Cyna
MPUYATILHOM COOPYKEHUU
a
CYZHO B CyJHO
rpy3y MOPOKHEE
Mopckue Ha xopnone 30 20 40
B th11Y 40 10 20
Peunsie maccaxxupckue|Ha kopone 45 0 0
Y IPYy301aCcCaKUPCKUE
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, 4 e gokymenTax: 79
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VYIubl HaKJIOHA IIBAPTOBA, IPaj

[Tonoxenus TymMO Ha b
Cyna
NPUYATEHOM COOPY)KEHUU
a
CYIHO B CYIHO
rpy3y HOpOXKHEE
Peunslie rpy3oBbie To xe 30 0 0

[Ipumeuyanue. [Ipu pacnonoxeHUU MIBAPTOBHBIX TyMO Ha OTIEJIBHO CTOSIIMX
¢dbyH1aMeHTax 3HaueHue yria b ciaenyeT npuHUMaTh paBHbIM 30 rpaj.

TaOnuma?26
Cuna ot HaTspkeHud mBapToBa S, kH, m1s cynos
Pacuernoe
BOJIOM3MENIEHHE CYJIHA K MacCaXUPCKUX,
IPY30BbIX U TEXHUYECKOTO
rpy3y D, ThIC. T rpy30MacCaKUPCKUX, N
(bnota 6e3 CIUTONIHON
TEXHUYECKOTO (JI0Ta CO o
. N HaJICTPOUKHN
CILJIOIITHOM HAJCTPONKON
0,1 1 meHee 50 30
0,11-0,5 100 50
0,51 -1 145 100
1,1-2 195 125
2,1-3 245 145
3,1-5 - 195
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT W cepTHdUKaLMa, 4 e gokymenTax: 80
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Cuna ot HatsbkeHus mBapToBa S, KH, ns cynos
Pacuetnoe
BOJIOM3MEIICHHE CYHA K [IaCCaKUPCKUX,
IPY30BBIX U TEXHUYECKOTO
rpy3y D, ThiC. T Ipy301acCcaKupCKux, N
(ota 6€3 CIUIoIHOM’
TEXHUYECKOTO (JIOTa CO .
. N HAJCTPONKHU
CIUIOIIHOM HaJICTPOMKON
5,1-10 - 245
bonee 10 - 295

5. JEJOBBIE HAT'PY3KHN HA
I'MAPOTEXHUYECKHUE
COOPYXEHUASA

OCHOBHBIE ITOJOKEHUA

5.1. Harpy3ku OT JibJla Ha THAPOTEXHUYECKHE COOPY>KEHUS TOJKHBI ONpeIesaThCs Ha
OCHOBE CTaTHUCTUYECKUX JaHHBIX O (DU3MKO-MEXaHHMYECKUX CBOMCTBAaX JIbJa,
THJIPOMETEOPOJIOTHYECKUX U JIEIOBBIX YCIIOBUSIX B pailoHe COOpY>KeHUs Ui Mepuoja
BPEMEHH ¢ HAauOOJIBIIUMU JIEIOBBIMU BO3JICHCTBUSIMHU.

5.2. TIpoyHOCTHBIE XapaKTEPHCTHKH JIbJa NpH CxaTuu Re u msrube Ryf, Mlla,
OCHOBHBIE POYHOCTHBIE XapaKTEPUCTUKHU, OTPEACIIAIONINE 3HaYCHHE JIE0BOM HArpys3KH,
ClIeIyeT ONnpeAesiTh o hopMyiam:

R HEJ(C 5)2
Y P
wi-tt (114)

Rf=0,4(Cp + Db); (115)
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rie N - KOJIMYECTBO CJIOEB OJMHAKOBOM TOJIIMHBI, Ha KOTOpoe pa3duBaercs (1o
TOJIIIMHE) pacCMaTpUBaEMOe JISASTHOE T10Jie, TpH 3ToM N * 3;

C; - cpennee (apudmernyeckoe) 3HAYCHHE MAKCUMAIBHOTO Mpeelia MPOYHOCTH JIbJa
pu 0JHOOCHOM cxkaTtuu, Mlla, B i-oM ciioe pu TeMiepaTtype i, ONpeaeiseMoe
IO OTBITHBIM JaHHBIM (METOAMKA UCTIBITAHUMH JIbJIa HA OJTHOOCHOE C)KaTHE JaHa B

[Mpunoxxenuu 4);

Dj - nosepurenbHas TIpaHULA CllydailHOM morpemHocty omnpeaeneHunt Cj, Mlla,
ompenenseMas METOAAMH  MAaTeMaTUYECKOM CTaTUCTUKU IIPU  3aJaHHBIX
3HAYEHUAX JOBEPUTEIBHON BEPOSATHOCTH a M KOJIMYECTBE IapajuIeIbHbIX
U3MepeHuil (Y1cie HCIBITAaHHBIX 00Pa3loB) 71;

Cp u Dp - cpennee (apudmernyeckoe) 3HaYCHHE MAKCUMAaJIbHOTO Tpeeina MPOYHOCTH
JpJla NPU OOHOOCHOM cxatuv, MIlla, B HMWXHEM cllo€ paccMaTpuBaeMoOro
JEISHOrO TOJIA NPU TEeMIepaType fp W NOBEpUTENIbHAS TPaHULA CIy4YaliHOU
norpeurHoctu onpeaenenuid Cp, MIla, onpenensiemple Tak xe, kak Cj u Dj.

[Ipu OTCYTCTBMH OMBITHBIX JAHHBIX JOMycKaeTcs npuHUMarth 3HaueHus (Cj + Dj) mo
1a01.27 u 28.

5.3. PacueTHas TOJIIIIMHA POBHOI'O JIbJa hd, M, IPUHUMACTCA paBHOﬁZ

- ans mpecHoBoaHoro Jjbaa EBponeiickoit wactu Poccum u B paifonax Cubupw,
PacrojoKEHHBIX IoKHee 65° ceBepHOM wWUpoThl - 0,8 OT MakCUMaJIbHON 3a 3UMHMU
NEepUOJT TOMIIUHBI JIbAa 1 %-Hol 00eCIeYeHHOCTH;

- nua pailloHoB Asuarckod uactu Poccum, pacnosokeHHBIX Mexay 65° m 70°
ceBepHOU WHUPOTHI - 0,9 OT MaKCHMaJIbHOM TOJILMHBI JIbJa obecreueHHOCThIo 1 %o;

- A paiioHoB A3zmarckoi yactu Poccum, pacnonoxeHHbIX ceBepHee 70° ceBepHOI
IIMPOTHI - MAKCUMAJIbHOM ToJIIMHE Jbaa 1 %-Holi 00ecre4eHHOCTH

- IJIL MOPCKOT'O JIbJA - MaKCHMaJIbHOM TOIIIHUHE JIbAa 1 %-Holi 00€CIICYEHHOCTH.

B 3umHunii nepuon B ciiyyae cMep3aHusi COOPYKEHHUSI C JIEASIHBIM IOJIEM 3a TPOE CYTOK
u Oonee 1O MOMEHTa HAWMOONBIIEr0 BO3JCHCTBHUS IbJJa HAa COOPYXKEHHE pacueTHas
TOJIIMHA JIbJJa HA TPAHULIE COOPYKEHUE - JIEJ NPUHUMAETCS IO JAaHHBIM HATYPHBIX
HAONMIOJIEHUH, a TMpU HMX OTCYTCTBUM JIOMYCKAaeTCsd TOJNIIMHY MNPUMEP3IIEro K
COOPYKESHHIO JIbJ]a CYUTATh paBHOU 1,5/.

Taonuna?l7
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Tun xpucramuMIecKou
CTPYKTYpPBI IPECHOBOAHOIO JIbJA

Temmnepatypa JibJia B i-OM CJI0€ JIeIHOTO 1o #;,°C

0 -3 -15 -30
3nauenus (C; = Dj), MIla (nmpu a = 0,95, n=5)
3epHHUCTHIN (CHEXHBIN) 1,2+0,1 3,1+£0,2 4.8+0,5 5,8+04
[Tpusmarudeckuii (cTOI0YATHIIN) 1,5 +0,2 3,5+0,3 5,3+0,4 6,5+0,5
BomokHuCTHIN (mecroBaro-| 0,8 £0,1 2,0+0,2 32+0,3 3.8+£04
WUTOJILYATHIN )

tj - TeMIeparypa Jibaa B I-OM CJI0€ JEASHOTO I10JI4, OC, onpceaciaieMan 1o OIbITHBIM
JaHHBIM, a ITpU UX OTCYTCTBUH - 110 cbopMlee

rze fy - TeMmImepaTypa JipJja Ha TpaHule Bo3ayx (wnmu cHer) - nex, °C, ompenenseMas

ti = tuzi, (116)

METOJIaMH TEIJIO- U MacCOOOMEHa MO JIAaHHBIM O TeMIIepaType BO3ayXa, TOJIIUHE
CHE)KHOIO TIOKpOBa M CKOPOCTM BeTpa WM MpPUHUMaeMas paBHOU
CPEIHECYTOYHOM TeMIlepaType BO3IyXa 10 MOMEHTa HauOOJBIIEero BO3ICHCTBUS
JbJa Ha COOPY’KEHHUE NP JaHHOM TonmuHe abaa: 0,5M - 3a 5 cytok; 0,75 M - 3a
11 cytok; 1,0 m - 3a 19 cytok; 1,5 m - 3a 43 cyrok; 2,0 M - 3a 77 CyTOK;

JICAAHOI'O ITOJIA.

Zj - PpaCcCTOSAHUC OT I'paHHUIBI JIC - BOAA 1O CCPCAUHDBI I-TO COSI B JOJSX TOJIIAHbBI

[IpuMeuanue. B nepuosn BeceHHero jieqoxoaa A0MycKaeTcss npuHUMath fy = 0 °C
Ipy Tepexoje TemIepaTypbl BO3Ayxa 4Yepe3 HOJIb J0 MOMEHTa HauOOJBIIero
BO3JICUCTBUSA JIb/Ia HA COOPYKEHUE NP JaHHOU TonmuHe apaa: 0,5 M - 3a 1 cytku; 1,0 m
-3a 5 cytok; 1,5 M -3a 11 cyrok; 2,0 m - 3a 19 cyTok.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs,
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna,
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KonnuecTBo %unkoit Gassl B i-oM ci0e JICASHOTO MO - 1j, %00

Tun
KPUCTAJUIMYECKOU

CTPYKTYpbI
MOPCKOTO JIbJ1a

1 10 25 50 100 200

3nauenus (C; £ Dj), MIla (mpu a = 0,95, n =15)

3epHUCTBIN 8,4+0,5 | 6,0+0,5 3,40,4 1,6+0,2 1,0+£0,2 | 0,8+0,2

Bonokuuctslii 6,00,5 3,9+0,4 1,9+0,2 0,7+0,1 0,4+0,1 | 0,3+0,1

i - KOJIMYECTBO KUAKOHN (a3bl B i-OM CJI0€ JIEASHOTO MoJis, °/00, U ONpeensieMoe o
«OkeanorpaduueckuM Tabiuuam» TMpU  3aJaHHBIX 3HAYCHUAX TEMIeEpaTypbl H
COJICHOCTH JIbJIA, ¢ U §;.

ti - TemIepaTypa Jipaa B i-OM cjoe JensHoro nosis, °C, onpenensemast Mo ONbITHBIM
JAHHBIM, a MPU UX OTCYTCTBHUH - IO (hopmyie

ti = (tu - th)zi + tp, (117)
rae tp - TeMIepaTypa JibJa Ha IpaHuIle Jiea - Boaa (Temmeparypa 3amep3anus), °C,
OHpeﬂeHﬂeMaﬂ I10 ((OKCaHOFpa(l)I/I‘IeCKI/IM Ta6J'II/IHaM» HpI/I 3a1aHHOM 3HA4YCHUU

COJICHOCTH BOJBI Sy,

tu, zi - 0003HAUYEHM T€ K€, uTo B popmyie (116), Tadm.27.

Sj - COJEHOCTh JbJa B 1-OM CIIO€ JICSTHOTO TIOJIsA, ONpejessieMasl MO OIBITHBIM
JIAHHBIM, a TIPU UX OTCYTCTBHH IIPUHUMAaeMasi OJIMHAKOBOM IO TOJIIIUHE TOJIS U
paBHO#l 0,25y IJd JapJa BO3pacToM N0 ABYX MecsiueB wid 0,15sy 11 nbpaa
BO3pAacTOM JIBa MecsIia u ooJee.

5.4. Crtpoenne neasHoro 1mons (MO TOJIIUHE) ONPEASIsIeTCs 10 JIaHHBIM
KpUCTAUIOrPaUIECKOTO UCCIICTOBAHMS, a IPH UX OTCYTCTBUH JOIYCKAETCSI IPUHUMATD:

JIC,Z[SIHOﬁ IIOKPOB OTKPBITBIX O3€P, BOJAOXPAHWIHIL H KPYIIHBIX PEK COCTOUT U3
3CPHUCTOI'0O U MMPU3MATHICCKOTI'O JIBJOB;

JIC,Z[SIHOﬁ IIOKpPOB Mopeﬁ "N YCTBCBBIX YUYACTKOB PCK, BIIAAAOIIHUX B MOpPs, COCTOUT U3
3CPHUCTOI'O U BOJIOKHUCTOI'O JIbAOB,

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname
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TOJIIIIMHA CJIOST 3€PHHUCTOTO JIbJIa, PACIOJIAralolIerocsi B BEPXHEH 4YacTH JICASTHOTO
nokpoBa, coctaBisieT 0,254, a TOJIIUHA CJIOS MPU3MATUYCCKOTO WM BOJIOKHHUCTOTO
abaa - 0,75h4.

[Ipumeuganus 1. Hacrosmme TpeGoBaHUS paCcIPOCTPAHSIIOTCS HAa MPECHOBOIHBIN
Y MOPCKOW OJTHOJIETHUM JIE[.

2. JloBepHuTenbHas BEPOATHOCTh 3HAYCHUH Re M Rf IIpM pacueTax JIeIOBBIX HAarpy30K
Ha coopyxenus II m III xmacca mpunsta a = 0,95, a nnsa coopyxenuit I knmacca npu
COOTBETCTBYIOLIEM OOOCHOBAHMHU JOIMYCKAETCS HA3HA4aTh OOJBIIYIO JOBEPUTEIBHYIO
BEPOATHOCTb, HO HE BhIEe a = 0,99.

3. Jns wmopeit Apkruueckoro u JlanbHeBOCTOUHOro OacceiiHOB Harpy3ku Ha
COOPY’KEHHsI YTOUHSIOTCS 10 ONBITHBIM JaHHBIM.

HAT'PY3KHU OT JIEJASIHBIX MMOJIEN HA
COOPYKEHUA

5.5. Cunmy oOT BO3ICHCTBHUS [JBUKYLIUXCA JIEASHBIX IOJEHM HA COOPYKEHUS C
BEPTUKAJIBHOM MepeiHell rpaHblo HEOOXOIUMO OIPEIEeIIATh!

OT BO3JICUCTBUS JCASHOIO IOJS Ha OTACIBHO CTOAINYI OIOpY, PHUC. 35¢ HCpCI[HCfI

TPaHbIO B BUJE TPEYrOIbHMKA, MHOTOTPAHHUKA MU IIOJyLUPKYIBHOTO OYepTanus Fe p,
MH, no ¢opmyie

F.o. =004eh, mdr bk E.
op daf r:g?r; (118)

OT BO3/JICMCTBUSA JIEISHOTO TOJI Ha CEKUHUIO MPOTSHKEHHOTO COOpYXeHus, puc. 36,
Few, MH, o ¢popmyine

Fyy = LTy AR R, .

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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rac v - CKOpOCTb ABUKCHHA JICASIHOTO II0JIA, M/ C, onpeacirsicMas 1o JaHHbBIM HATYPHBIX
Ha6J'IIDI[eHHI>i, a [IpU UX OTCYTCTBUH JOITYCKACTCA NIPUHUMATDH €€ paBHOﬁI

- I PCK U MMPUJIIMBHBIX Y4aCTKOB Mopeﬁ - CKOPOCTHU TCUCHU BOOBI;

- s BOJOXpaHWIMIL U Moped - 3 % oT 3HaueHus: ckopocTth BeTpa 1 %-Hol
00€eCMeYeHHOCTH B TIEPUO/T ABMKECHUS JIbIA;

m - K03 PULUEHT, IPUHUMAEMBIH 1o Tab. 29;
A - MakcUMasbHas IUIOIIAJb JISASHOTO MOoJis (MM cyMMapHasl IJIOLa b HECKOIbKUX

JENSAHBIX TI0JIE€H, OKa3blBAaIOIMX JaBjeHue JApyr Ha gapyra) 1 %-Hoil
06ECTICYCHHOCTH, M, orpeenseMas o HaTYPHbIM HaOMIONEHUSM B JTaHHOM WM

CMEXHBIX MTyHKTaX;
kp - k03¢ duUIMEeHT, TPUHUMaEMbli 110 Tadu. 30;
kv - ko3 puLIMEeHT, pUHUMAaEeMBbIii 1o Taba. 31;

g - MIOJIOBHMHA YIJIa 3a0CTPEHMSI NIEPEIHEN IPaHU ONOPHI B IJIAHE HA YPOBHE JEHCTBUSA
Jabna, Trpax (A7 OMOpbl C NepeAHed TpaHbl0 B BHJE MHOTOIpaHHMKA HIIU
HOJYLUUPKYJIBHOTO OYepTaHUs HEOOXOJMMO NMPUHUMATh g = 70°).

|
i il
s R o R S i 1

Puc. 35. Cxema npuiokeHust Harpy3Kku OT JABMXKYILIErocs JISASHOTO TOJIs Ha OT/AEIbHO
CTOSIIIYIO BEPTUKAIBHYIO OIOPY

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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" F...
~(T T T T TR

T

Puc. 36. Cxema MMPUITIOKCHUA HATPY3KHU OT ABUXKYLICTOCS JICAAHOTO MOJIAI Ha CCKIUIO

COOPYKCHHUSI
Tadonuue 29
Jlnst onop ¢ mepeaHel TpaHbio B BUJIE
Koaddunment
TPEYTOJbHHUKA C YTIIOM
(OpPMBI OTIOPBI MHOTOTpaHHHUKA
3a0CTPEHUS B IUIaHE 2 g , Tpaj
B IJTAHE WIH
MPSIMOYTOJIbHUKA
MO ILIUPKYIHHOTO
OuYepTaHus
45 | 60 | 75 | 90 | 120 P
m 0,41 10,47 | 0,52 0,58 | 0,71 0,83 1

[Ipumeuanue. B ciiyyae BHE3aMHOM MOABUKKH CMEP3IIETOCS C OMOPOH JIEASIHOTO

MOJISE JUIsl OIOPBI C TICPEAHEH TpaHbi0 B BHJE TPEYrOJbHHKA W TPSIMOYTOJILHHUKA

MpUHUMAETCS m = 1, I Oomop C TepeaHedl TpaHbl0 B BHUJC MHOTOTPAHHHKA WIIH

MOJYIUPKYJIBHOIO ouepTanus m = 1,26.
Tabnuira 30
nﬂDHbll.ll.l'lﬁHHEH W IKONoOrM4ecLan ﬁmnammm, PBSMEI.LIE‘HI‘IE‘ pEK.HEMbI
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Suauenne b/hy 0,3n 1 3 10 | 20 | 30m
MeHee Ooiee
IS 5,3 3,1 2.5 1,9 1,8 1,5
MIPECHOBOIHOT'O
KoaddutmenT|npna

kp

JUISL MOPCKOTO JIbJIA 5,7 3,6 3,0 2,3 1,9 1,5

b - mMpHHA OMOPBI WK CEKLIUU COOPYXKEHHUs MO (PPOHTY HA ypOBHE ACUCTBUS JIbJA,

M.
Taonuna 3l
3HaueHue
107 i menee | 5107 [107*-5x10™ 107 |5x1073|107 u Gonee
'lEn::.C-1
Koaddunuent &y, 0,1 0,9 1,0 0,8 0,5 0,3

£. - >(pexTUBHAA CKOPOCTh Ae(OopMalUK JbAa B 30HE €ro B3aUMOJEHCTBHS C OIOPOIi,
c ', ompezenseMas o popmyse

E.: p—
vi4b
(120)
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
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IIpu 51TOM, cuna Fe,p, onpezenennas mo Gopmyiie (119) He MOXKET OBITH GOIBIIE CHIIBI
Fp,p, MH, onpenensemoii mo gopmyie

Fp,p = mkpkvRcha, (121)

a cuna Fe,w, onpenenennas mno dopmyie (119) He Mmoxker ObITh Oonbliie cuitbl Fp v, MH,
oTpeemNsieMoit 1o Gpopmyie

Fb, w = kkchbhd, ( 122)

rze k - ko3 dument, npuHUMaeMbli 1o Ta01.32

Tabonuia32
3uauenus b/hg 0,3 u MeHee 1 3 10 20 30 u Gonee
Koaddumment k 1 0,9 0,8 0,6 | 0,5 0,4

Cuny OT BO3JIEHCTBUS JIEASIHOTO IOJSI Ha ONOPY C INEpedHedl TIpaHbl0 B BUJE
IIPSIMOYTOJIBHUKA CIIEAYET ONpenesaTh no hopmyse (121)

R¢ u hg - 0603Ha4YEHNS TE XKe, 94TO B mi.5.2 u 5.3.

5.6. Cwty OT BO3ACWCTBHS JBUXKYIIETOCS JICSTHOTO IOJISI HA OTIEIBHO CTOSIIYIO
KOHUYECKYIO OIOpYy, puc.37, WIM KOHUYECKUH JIeJ0pe3 MONYIHPKYIHHOIO OYepTaHUs
MIPH OTCYTCTBUHU CMEP3aHUS CO JILJOM HEOOXOUMO OTPEIeIIATh 1o hopmyram:

a) TOPU30HTAIbHYIO COCTABIAIONIYIO Cuiibl I, p, MH,

_ dZ 2 2 52 )
Fp,h = [kn, IRfhd” + kn,2rghad” + kp, 3rgha(d” - di”)1kn,4; (123)

0) BEpPTHKaIbHYIO COCTABIIAIONLYIO CHIIBI [y, p, MH,

Fup =k, 1Fhp + kv 2rgha(d® - df), (124)

a Ha CEKIMI0 OTKOCHOTO mpoduis, puc.38, WU OTHEIBHO CTOSIIYIO OIOpY
MPSIMOYTOJIBHOTO CEYCHUS C HAKIIOHHOW MepeTHel TpaHbio 1o hopmyrnam:

a) TOPU30HTAIBHYIO COCTABIIAIONIYIO CHIIbI Fj, MIT,
Fp=0,1Rbhtgb; (125)
0) BEepTHKAIBHYIO COCTABIISIONTYIO CHIIBI Fy, MH,
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
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Fy = Fpctgb, (126)
rne kn, 1, kn,2 - KOOQOUIHMEHTHI, IPUHUMaEMbIe 110 Ta01.33;
kn,3, kn,4, kv, 1, kv,2 - koo punrenTsI, mpuHUMaeMble 1o Tab.34;
7 - IIJIOTHOCTh BOJIBI, Kkr/m ;
g - yCKopeHue cBOOOHOrO najieHus, paBHoe 9,81 M/CZ;
d - nnamMeTp KOHyca N0 BaTepJIMHUH, M;
dr - BEpXHUI TMaMeTp KOHyca, M;

b - yron HakioHa oOpasylomield KoHyca (TepeiHeill TpaHH COOPYXKEHHUS OTKOCHOTO
npoduiisl) K TOPU30HTY, Tpajl.

Rf, hd, b - 06o3HaueHus Te ke, yTo B 01.5.2, 5.3 n 5.5.

Puc. 37. Cxema npuio>keHUs] HArPY30K OT JBMXKYILETOCS JICASHOTO MOJISt Ha OTJCIIBHO
CTOSIIYI0 KOHUYECKYIO OTIOpY

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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Puc. 38. Cxema npuiioskeHusi Harpy30K OT JABMKYILErocs JEISHOTO MOJIs Ha COOpPYKEHUE
OTKOCHOTO TIpo(uIIst

Tab6numa33
3HaueHue rgdZ/thd 0,1 | 0,5 1 5 10 | 25 | 50 100
KoaddurmenTsr:
kn,1 1,6 |16 | 1,719 |21 |25/ 29 3,5
kn,2 0,31 0,24 | 0,21 | 0,11 | 0,08 | 0,05 | 0,02 | 0,02
TaOnumna34
3Hauenwue b, rpaj 20 30 40 50 60 70
KoaddunmenTsr: 0,25 0,27 0,31 0,36 0,46 0,67
cepas T, ST a4 o o
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3nauenue b, rpajg 20 30 40 50 60 70
kn,3
kn,4 0,7 0,9 1,3 1,8 2,6 53
kv, 1 2,2 1,6 1,1 0,8 0,5 0,3
ky,2 0,041 0,042 0,039 0,034 | 0,026 | 0,017
[Ipumeuvanue. Jlanupie 3Toi TaOIUIBI COOTBETCTBYIOT KOI(PPHUIMEHTY TpEHUs
MEXK]y JIbJIOM U COOpYyX)eHuem, pasaomy 0,15.

[Ipumeyanue. B ciyyae moABMXKKH CMEP3LIETOCs ¢ KOHUYECKHUM COOPY:KEHHUEM
JEJSIHOTO TOJIs TOPU30HTallbHAs cocTaBiAomas cuibl Fp s, MH, onpenensercs xak Ha
HWIMHIPUYECKYIO OMOPY C PacueTHOW IIMPHUHON b, paBHOH AMaMeTpy KOHycCa Ha YpOBHE

NecTBU NbJa, 10 popmyie

Fhf=kvFb,p, (127)
riae kp - K03pGUIUEHT, TPUHUMAEMBbIH 110 Ta0a. 35;
Fpp- 0003HaYeHHE TO JK€E, YTO B I1.5.5.
BeprukaneHas cocraBisomas CUibl Fy,p B 9TOM CITydae OTCYTCTBYET.
Taonuma 35
VYron HakinoHa oOpa3yomieil konyca b, 45 60 75 90
rpajg
Koaddurment kp 0,6 0,7 0,9 1

5.7. Cuiy OT BO3AEHCTBUS JBUXKYLIETOCS JEASHOTO M0JI Ha COOPYKEHUE, COCTOSLIEE
U3 CHCTEMBl BEPTHKAJbHBIX KOJOHH, Fp, MH, puc. 39, Heo6XxoaumMo omnpenensrs Ho

bopmyie

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs,
oXpaHa TpyQa, ayauT W capTiduKaLMa,
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Fp=nik1k2Fpp, (128)
e 1t - 00IIIee YHCII0 KOJIOHH B COOPYKECHHH,
k1 - koaduueHT, onpenenseMslii mo popmyie
k1 =0,83+0,17n7 172, (129)

k2 - ko3¢ pureHT, npuHUMaeMbli o Ta01.36;

Tabnuira36
3naucuue b/a 0,1 u meHee 0,5 1
Kosddurnmenr k2 1 ky k.,
0,55 +0,45 — —
k i

@ - 1ar KOJIOHH, M;
kn - x03pPuienT, npuHUMaeMsblii o 1a61.32 nipu (nb)/hg;

7f - YUCJIO KOJIOHH B IIEPBOM Psly IO (PPOHTY COOPY>KEHHUS.

[Ipumeganue. 3HaueHuss kodpduimenra kj, onpeaeneHusie mo hopmyne (129),
COOTBETCTBYIOT KO3((UIIMEHTY BapHalluH Ipeaesia MPOYHOCTH JIbJa MPU OJHOOCHOM
c)katuu, paBHomy 0,2.

ha, Fb,p, b 1 k - 0603Hayenus Te e, 4yro B mn.5.3 u 5.5.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 93
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-
=k

Puc. 39. Cxema MPUITOKCHUSA HAIPY30K OT ABMKYHICTOCA JICASIHOTO IIOJII Ha COOPYIKCHHUC
N3 CUCTCMbI BEPTUKAJIBHBIX KOJIOHH

5.8. CI/IHy OT BO3JEMCTBHUS OCTAHOBHUBIIIEIOCS JICASIHOTO I10JIs, HaBaJIMBAKOIICTOCA Ha
COOPYIKCHUC ITpU JIECTBUHU T€YCHUS BOOLI U BC€Tpa FS, MH, HCOGXO,Z[I/IMO ONpCACIIATh 11O

bopmyie
FS:(Pm +Pv+Pi+Pm,a)A, (130)

B KOTOpOU Benmu4uHbl Py, Py, Pi 1 Pm,a, MIla, onpenensitorcs mo ¢popmMynam:

Pm = 510" max; (131)
2
| ha¥
pw =5.10 d—m

Ly . (132)
Pi=9,2x10"hgi; (133)
Pm.a=2x10"%1 max (134)

MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
OKFEHH 'I'p"',qﬂ, 3!#!“"' H EEp"I'HIﬁHKElJ'HFlr ‘ B AUK}'MEHTE'K: 94
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rie  Vmax - MakcUMallbHas CKOpPOCTb TEUEHHS BOABI TMoa0 JbaoM | %-Hol
00€eCreYeHHOCTH B MEPHO/T JIE0X0/1a, M/C;

Vw,max - MakCHMMajbHas CKOpOCTh BeTpa 1 %-HOW 00€CHEeUYeHHOCTH B TIEPUOT
JIe10X0/a, M/c;

Ly - cpenHss UIMHA JIEASHOTO IIOJs 110 HAIPABJICHUIO IOTOKA, IPUHUMAaeMas II0
JTAHHBIM HATYPHBIX HAOJIOJCHUH, a MPU UX OTCYTCTBHUHU JISi PEK IOIMyCKaeTCs
[IPUHUMATh Ly PaBHOM YTPOCHHOU LIUPUHE PEKH, M;

i - YKJIOH TIOBEPXHOCTH MOTOKA;
hqu A - 0603HaYeHM T€ K€, uTO B Im.5.3 u 5.5.

[Tpu »toM, cuna Fi, onpenenennas no ¢opmyie (130), He MOKET ObITH OOJIBIIE CHUITBI
Fp,w, onpenenennoit o hopmyne (122) mpu ky = 0,1.

HpI/IMe‘{aHI/IC. PacueTnas rpruHa JICAAHOI'0 MOJIA NPUHHUMACTCA IO AdHHBIM
HAaTYPHBIX Ha6J'IIo,Z[€HPIfI, a A 3aTBOPOB HJIM aHAJIOTHUYHBIX COOp}/')KeHI/II\/'I - He Oolee
IIAPUHBI IIPOJICTA COOPYIKCHUA.

5.9. Touky HpWIOKEHUs PaBHOJECHCTBYIOIIEH JIEIOBOM HArpy3KH, OIPEIEICHHOMN
corylacHo mi.5.1-5.4, Heo6X0IMMO MPUHUMATh HUXKE PacYETHOro ypoBHs Bojbl Ha 0,244
B 3UMHHI [IEpUOJI, a B IEPUO]I BECEHHETO Jiefnoxoa - Ha 0,4/4.

Harpy3I<H Ha COOpYKCHHA OT OBWXYHIETOCA TOPOCUCTOr0 JICAAHOTO IIOJIA
HGOGXOJII/IMO YBCIIMYUTL YMHOXCHHCM HX Ha KOS(I)(I)I/II_II/IGHT TOPOCUCTOCTH kr,
HpI/IHI/IMaeMHﬁ PaBHBIM:

- 1151 AzoBckoro, bantuiickoro, Kacnmiickoro, Yepnoro u Anonckoro mopeit - 1,3;
- st benoro, bepunrosa, Apkrtuueckux u JlaapHEBOCTOUHBIX Mopel - 1,5.

[Ipu cooTBeTCTBYIOIIEM OOOCHOBAHUU AOIMYCKAETCS MPUHUMATh ANsi APKTUYECKUX U
JlanbHEBOCTOYHBIX MOpeH kr = 2.

HAI'PY3KHU HA COOPYKEHUA OT
CIJIOHIHOTI'O JIEAAHOI'O IOKPOBA IIPH ET'O
TEMIIEPATYPHOM PACIIUPEHHUHA

5.10. T'opu3oHTanbHYIO JHMHEHHYIO Harpy3ky (Ha | mor. M JUIMHBI 1O (POHTY
MPOTSKEHHOT'O COOPY’KEHHSI) OT CIUIOIIHOTO JIEASTHOTO ITOKPOBA MPHU €ro TeMIepaTypHOM
pacumpenuu g, MH/M, He0OX0aMMO MPUHUMATH PABHOM HamOONbLIEMY 3HAUYEHUIO U3
IIOJIy4YE€HHBIX 332 PACCMaTPUBAEMBIN P JIET.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname

oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 95
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3naueHuss q omnpeaensitorcs mo rpadukam puc.40 TpH 3aJaHHBIX 3HAYCHHSX
nepenagoB Temmeparypbl Bo3ayxa Dg, °C, M COOTBETCTBYIOLIMX WM pealbHBIX M
MIPUBEICHHBIX TONIINHAX JIbAA, fic, M, U Hred, M.

3navyenus: Dq cinenyer BbIOMpATh U3 rpaduka Xxoia TeMIepaTypbl BO3ayXa Mo JJTaHHBIM
CPOYHBIX HAOIIOIEHUH B JIEAOCTABHBIN MEPHOA ISl KaXKJ0r0 rojia U3 paccCMaTpHUBaeMOro

psaa net (30 et u 6oee) npu JIUTETHHOCTH MEPEnaaoB OoT 5 yacoB 110 20 CyToK.

3Ha4yeHus1 /ic IPUHUMAIOTCS PaBHBIMH CPEHUM TOJIIMHAM JIbJa 3a BpeMs Iepenaja
TEMIIEPATYPBI.

3HaueHus hyed, M, HEOOXOIMMO OMPEAEIAThH o (hopmyrie
hred = hc + 1,43h5 + hr, (135)
r7e hs - CpeaHsisl TONIIUHA CHETa 3a BpeMsl Mepernajia TeMIepaTyphbl, M;

hy - no6aBoYHasI TONIIMHA JIbA, M, IPUHUMaeMasi o Tadiu. 37.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 96
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0
0.2 0,4 0.6 0.8 i 1.2

Puc. 40. I'paduk 3Ha4eHNt HArpy3KH ¢

TaOnuma 37

JloGaBouHast TOHUHA JIbJA Ay, M, IPU CPEIHEN
TeMIIepaType BO3IyXa 3a BpeMs Iepernajia

Cpenusia CKOPOCTh BETpa 3a
P P P TEeMIEpaTypsl gq, °C

BpeMs Ilepernaja TeMIEpaTypsl

Vw, M/C
0 -10 -20
0 0,57 0,46 0,39
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, { B JOKyMaHTax: 97
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JloGaBo4uHast TOHUHA A Ay, M, IPU CPEIHEH
CpelEss CKOPOCTb BETp 33 TEMIIEpaType BO3ayXa 3a Bpems rmepemnaaa
TEMIIEPATYPHI ¢q, °C
BpeMs iepenaja TeMIepaTypbl
Vi, M/C

0 -10 -20

2,5 0,32 0,26 0,22

5 0,16 0,14 0,12

10 0,05 0,05 0,05

20 0,01 0,01 0,01

5.11. Cuny oT BO3JEHCTBUS JIEATHOTO TTOKPOBA HA OTACJIBHO CTOSIIIEE COOPYKEHUE F,
MH, HeobxoauMo onpenessaTh mo GopmMyie

Fr=kigb, (136)
rjae k; - Ko3phUIUEeHT MpUHUMaeMbIi 110 Ta071.38;

b u g - o603HaYEHUS TE ke, 4To B mi.5.5 u 5.10.

TaOnuia38
3uauenue L/b 1 5 15 25 50 75 109
Koaddunment k; 1 2 4 6 10 14 17

L - paccTosiHuE OT OTAEIBHO CTOSIIETO COOpPY>KEHUs 10 Oepera WM MPOTSHKEHHOTO
COOPYKEHHUS, M

[Tpu sToMm cuna Fy, onpenenenHas mo gopmyie (136) He MOKeT ObITh OOJBIIIE CHITHI,
Fi b, MH, onpenensiemoii o gpopmyiie

Ft’b = Rcbhc, (137)
nl}ﬂ”hllﬂﬂﬁ“m W IKONoOrM4ecLan ﬁﬁmnaﬂ“!}ﬂ'h, PﬂaMEmEH“E p-EK.I'IEMbI
cXpaHa TpyAa, ayauT W cepTHdMKaLms, 4 B poxymenTax: 98
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rae Re - o003HaYeHUE TO XKe, 4TO B 11.5.2.

5.12. Touky NpHUIOKEHUS DPABHOACHCTBYIOLIEH JIENOBOW HArpy3KH, ONpPEIEICHHOMN
cornacHo mm.5.10 u 5.11, HEOOXOIUMO MPUHUMATh HIKE PACYETHOTO YPOBHS BOJBI Ha
0,25hc.

HAI'PY3KHN HA COOPYXEHHUA OT 3ATOPHbBIX U
3AKOPHbBIX MACC JIBJA

5.13. Cuny oT IBMKYILEHCS 3aTOPHOM MaccChl JibJla HA OTJENBHO CTOALLYIO onopy Fp i,
MH, Heo6xoanuMo onpeaessTs no hopmyie

Fb,i=0,5mRp,ibhb, i, (138)

rac Rb,i - HOPMATUBHOC COIIPOTHUBJICHUC 3aT0pHOI71 MacCCbl JipJa CMATHIO, MHa,
onpeacisicMoC 1Mo JaHHBIM HATYPHBIX Ha6J'IIOI[eHHI>i, a Ipu HUX OTCYTCTBHUU
JAO0IIYCKACTCA MPUHHUMATh PABHBIM:

- U1 y4YacTKOB peK ceBepHee JMHUM Bopkyra - XaHrbl-MaHCuHUCK -
KpacHospck - Ynan-Y 13 - bnarosenienck - Hukonaesck Ha Amype 0,45 MlIla;

- Mexxy TMHMsIMH Bopkyra - Xante-Mancuiick - KpacHospck - Ynan-Y o -
bnarosemenck - Hukonaesck Ha Amype u Apxanrenbck - Kupos - Yoa - Yerb-

Kamenoropck 0,35 MIIa;

- I0kKHee JMHHMU ApxaHrenbck - KupoB - Ya - Yers-Kamenoropek 0,25
MllIa;

hp,i - pacueTHas TOJIIMHA 3aTOPHOM MacChl, M, OIpeaeseMas Mo JaHHBIM HATYPHBIX
HaOII0/IEHUH, a TP UX OTCYTCTBUU TI0 popmyrie

hb,i = aiHp,i, (139)
rae a; - koddduirent, npuHUMaeMbii 1o Tadu. 39;

Hp,i - cpennsis riiyOMHa peKkd BBIIIE 3aTOpa NPU MAKCUMAJIbHOM pacxojie BOJIbI
3aTOPHOT0 NEPUOA, M;

m, b - 0003HaUYCHUS T€ JKE, YTO B I1.5.5.

Tadonuna39

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname

oXpaHqa Tpyaa, ayauT K cepTHdMkalMe, { B QOKYME@HTIN: 99
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3nauenue Hp j, M 3 5 10 15 20 25

Koaddutment a; 0,85 0,75 0,45 0,40 0,35 0,28

5.14. Cuny OT ABMKYINEHCS 3a)KOPHOM MAcChl Ha OTAEIBHO CTOALLYIO omopy Fp,j,
MH, HE00X0AUMO OTIpeIeATh 10 hopMyIie

Fpj = mRp,jbhj, (140)
rae Rp,j - HOpPMaTUBHOE CONPOTUBIICHHE 3aKOPHON Maccel cmsaTHio, MIla, onpenensiemoe

M0 JaHHBIM HATYpHBIX HAONIOACHUH, a TMPU HUX OTCYTCTBUHU JOITYyCKAETCs
npuHUMath paBHbIM 0,12 MIa;

hj - pacyeTHas TOIINMHA 3aX0pa, M, OIpelenseMas IO IaHHBIM HATyPHBIX
Ha0JII0/IEHUH, a MPU UX OTCYTCTBMM JONYyCKaeTcs NpUHHUMaTh paBHOU 0,8 oT
CpeaHel TIyOMHBI IOTOKA IIPU PacXo/ie BOJbI 3aKOPHOT0 NIEPHOAA;

m, b - 0003HaUEeHNs T€ Ke, UTO B I1.5.5.

HAI'PY3KHU OT IPUMEP3IHIETI'O K
COOPYXKKEHUIO JIEASAHOI'O IOKPOBA I1PH
NU3MEHEHHUU YPOBHA BO/JbI

5.15. BeprukanbHyro JHMHEHHYIO Harpy3ky (Ha | mor. M uHBI 1O (QPOHTY
COOPYKEHMsI) OT NPUMEP3IIETO K COOPYKEHUIO JIEISHOTO IOKPOBA IPHU H3MEHEHUU
ypoBHs BoAb! f7, MH/M, puc.41, HE0OX0IUMO OIPEENATh 10 PopMyIie

_ o dhd
Fg = Uty ey (141)

r7e h() - '3MEHEeHHEe YPOBHS BOJBI, M; TIPH 3TOM /() £ hmay;

hmax - MaKCUMalbHAs TOJIIIMHA JIESTHOTO MMOKPOBa, M, o0ecrieueHHOCThIo 1 %.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 100
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Puc. 41. CxeMa npuiio>xeHus1 Harpy30K OT MPUMEP3ILIEro K COOPYKEHHIO JIEITHOTO
MIOKpPOBa MPU U3MEHEHUHU YPOBHs BoJibl (Y B)

a - npu noHwkeHuu (YB); 6 - npu noseimenuu (YB); YBJI - ypoBeHb Bojibl pu
Je0CTaBe

5.16. MoMeHT cuibl, BOCIpUHMMAaeMblii 1 TOT. M TNPOTSHKEHHOTO COOPYKEHHUS OT

IpUMEp3ILEro JeASHOro nokposa, M], MHxm/M, npu U3MeHEHUU ypoBHS BOAbI, puc.41,
HE00XO0IMMO OTIpeNeNATh o popMyJie

3
My = 280 3Piay (142)

rae h0, hmax - 0003HaYEHUS T€ e, 4TO B 11.5.15.

[Ipu »TOM, MOMeHT cunbl M|, onpeneneHHbli mo (opmyrne (142) He MOXKET OBITh
6ombie Momenta M| [im, MHxM/M, onipenensiemoro mo gopmyie

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 101
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2
M = ’tgmax(‘jc ""j.t)
{lm =
12 , (143)

rac s¢ - CACIILHOC HAIIPSXKCHUC B CIKATOM CJIOC M3ru0acMoro JICASAHOI'O IMOKpPOBaA, MHa,
OMPEACIEICMOC KakK (C + D) AJId HUKHETO CJIOA JICAAHOI'O IIOKpOBa IIpU
TEeMIICpaType fp B Clydyac NOHMIKCHMS YPOBHS BOJABI MJIM - AJISI BEPXHErO CJIOA
JIeASTHOI'O MMOKPOBA IpH TEMIIEPAType {)/ B ClIy4ac MOBBILICHUS YPOBHS BOOBI;

St - IpeZieIbHOE HANpsHDKEHUE B PACTSIHYTOM CJIO€ M3rH0aeMoro JeISHOrO MOKpOBa,
MlIla, onpenensiemoe kak 0,3(C + D) 1 BEpXHEro cJiost JISASHOTO TTOKPOBa MPH
TEMIIEpPATypE f) B CIyyae NMOHW)KEHUS YPOBHS BOABI MU - JUIsI HUKHETO CJIOS
JIEASIHOTO IOKPOBA IIPU TEMIIEPATYPE 75 B CIIydae MOBBILICHNUS YPOBHS BOJBI;

C, D, ty ¥ tp - 0003HAUCHHMS TC KE, YTO B 1.5.2.

5.17. BepTukanbHYIO CHIy Ha OTHAEIBHO CTOSIYI0 OMNOPY WIM CBAalHBIA KyCT OT
NPUMEP3IIEr0 K COOPYKEHMIO JIEJSHOIO IOKPOBA NPH M3MEHEHUM YPOBHS BOABI [ p,
MH, puc.42, Heo0X0AUMO ONpeAeATh 1Mo hopMyiie

F dp = kﬂqfh2max, (144)
rae kf - xoapduiment, onpeaensgemslii o Gopmyie
kf=0,6 + 0,15D/hmax, (145)
rae D - monepeuHsblil pa3mep (IuaMeTp) Omopbl WM CBAHOTO KyCTa, M;
Ry hmax - 0603Ha4eHus Te sxe 9ro B . 5.2 u 5.15.
[Ipumevanue. [Ipu npsmMoyronpHON GopmMe OMOpHI B TUIaHE CO CTOPOHAMU b ¥ c,

M, WINA UL COOPYIKCHUA, COCTOALICTO U3 CUCTEMbI KOJIOHH, UJIM KYCTa CBail ¢ BHEIIHUMU
ra6ap1/1TaM1/1 OHOpHOﬁ YaCTH Ha YPOBHC JIeNCTBUS IbAa bn C, M, JOITyCKACTCs NPUHUMATDb

D:".E,M.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname

oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 102
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Puc. 42. CxeMbl IpuiioKeHHsI Harpy3KH OT PUMEP3IIETO K OTAEIBHO CTOSILIEN O1ope
JIeITHOTO TTOKPOBA MPH U3MEHEHUU YPOBHS BOJIbI (Y B)

a - Ipy IoOHWKeHnu Y B; 6 - npu nossiiennu Y B

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname

oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 103
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Puc. 43. Cxembl NpUIIOKEHUS HATPY3KHU OT MIPUMEP3IIETO K COOPYKEHUIO U3 CUCTEMBI
BEPTHUKAIBHBIX KOJOHH JIEITHOTO MOKPOBA MPH MOBIIIEHUN YPOBHS BOJIbI

I[Tpumeuanue. [Ipy noHMKEeHUN ypOBHS BOJBI CUNla Fg f HAaIpaB/IEHA BHU3

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname

oXpaHa Tpyaa, ayauT M cepTHhUKaLus, 4 e gokymenTax: 104
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Puc. 44. I'paduku 3nauenuit kospunrenta Ki

5.18. BeprukanbHyio Cuily Ha COOPYXEHHUE, COCTOSIIEE U3 CUCTEMbI BEPTUKAIHHBIX
KOJIOHH, OT TIPHUMEP3IIET0 K OIMOpaM JICISHOTO MOKPOBa MPU M3MEHCHHH YPOBHS BOIBI
Fa,f, MH, puc. 43, He00X0quMO ONpeaensTh o Gopmyie

Faf=KFdp, (146)

rae K - ko3 puImenT, onpeaenseMsii mo Gopmyie

P |
E=]]%
k=l
rae K - kooppuuueHT s k-0l KOJOHHBI, IPUHUMAEMBIN M0 Tpadukam puc. 44 npu
3aJaHHBIX 3HAYEHUIX Ak, b, hmax;

(147)

b

Ak - PAcCTOSIHUE OT OCH MPOU3BOJILHO BHIOPAHHOW OCHOBHOW KOJIOHHBI JIO OCH k-Oif
KOJIOHHBI (cM. puc .43), M;

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 105
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b, nt, hmax n Fq,p - 0603Ha4eHus 1€ *e, 4ro B mi.5.5, 5.7, 5.15 u 5.17.

(M3menennas penakuus. U3m. Ne 2).

[MTPJIOXKEHUE 1
Oobs3amenbHOe

SJIEMEHTbDBI BOJIH HA OTKPbBITBIX
N OI'PAKIEHHBIX AKBATOPUSAX

1. HpI/I OIMPCACIICHUN B3JICMCHTOB BOJIH HA OTKPBITBIX WM OTPAXXJACHHBIX AKBATOPUAX
HEO0OXOIUMO YYHTHIBATh CIEAYIONIHE BOJHOOOpasytomue GakTophl: CKOPOCTh BeTpa (ee
BCINYHHY U HaHpaBJIeHI/Ie), MMPOAOJIKUTCIIBHOCTE HCEIIPEPBIBHOTO I[efICTBHﬂ BC€Tpa Han
BOJHOM TMOBEPXHOCTBIO, pa3Mepbl U KOHPUIYPALMIO OXBAaUYE€HHOM BETPOM aKBATOPHH,
penbed JaHA U TIIyOHHY BOJOEMa C YYE€TOM KOJIeOaHUil yPOBHS BOIBI.

2. PacueTHBle YPOBHH BOJBI U XapaKTEPUCTUKH BETpa HEOOXOIUMO OIMPEHCIATH I10
pe3yJibTaTaM CTaTUCTHUYECKOH 0O0pabOTKM NaHHBIX MHOTOJICTHUX (HE MeHee 25 JeT)
PSAIOB HAONIOJCHUN B OC3JICIHBIC CE30HBI, MPU ATOM PACUETHBIC YPOBHU BOJIBI JIOJDKHBI
OMPENEIATHCSA C YUYETOM NMPHIMBO-OTIMBHBIX, CTOHHO-HATOHHBIX, CE30HHBIX M T'OJIOBBIX
KoJieOaHuil ypOBHEH.

3. PacueThl 3JIEMEHTOB BOJIH H€O6XOIII/IMO MMPOU3BOAUTH C YUCTOM JCJICHUA BOJOCMA
Ha CJICAYIOIKUC 30HBI 11O FJIY6I/IH€I

IyOOKOBOJHAS - € TIyOwHou d > 0,5*’.1.1‘, rJie JHO Ha BIMSIET HAa OCHOBHBIC
XapaKTePUCTHKH BOJIH;

MEJIKOBOJHAS - C TIIyOMHOM O,Sﬂﬁ *d > dcr, TIE THO OKA3BIBAET BIMSIHUE HA PA3BUTHE
BOJIH U HAa OCHOBHBIC UX XapaKTCPUCTHKHU;

npuOoitHast - ¢ rIyOMHOW OT der 10 der,V, B Tpeaenax KOTOPOW HAuMHAETCS U
3aBeplIacTcs pa3pylicHUe BOJIH;

IIpUYpe30Basi - ¢ IIIyOMHON MeHee dcr, )/, B Ipeiesiax KOTOPOH MOTOK OT pa3pylIEHHBIX
BOJTH TIEPHOMYECKI HAKaThIBACTCS Ha Oeper.

4. Ilpu onpeneneHUM yCTOMYUBOCTH U MPOYHOCTH THJIPOTEXHUUYECKUX COOPYKEHUH U
UX DJIEMEHTOB PAaCYETHYI0 OOECHEYEHHOCTh BBICOT BOJH B CHCTEME HEOOXOAMMO
MPUHUMATH 110 Tadu. 1.
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Taomnumal

I'unporexHuueckue coopyKeHus

Pacuernas o0ecrieueHHOCTE
BBICOT BOJIH B cucTteMe, %

CoopyXeHusi BEpTUKAIBHOTO MPOGUIIS

CKBO3HBIE COOpPYKEHUS U 00TEKaeMble IIperpaibl Kiacca:

II

11, IV

beperoykpenurenbHble COOPYKEHHs Kilacca:

LI

11, IV

OrpaagutenbHble COOPYKEHHUST OTKOCHOTO mpodmis ¢
KpEIUICHUEM:

OETOHHBIMU ILUIMTAMU

KaMEHHOU HaOpOCKOI, OOBIKHOBEHHBIMU W
(hacOHHBIMU MaCcCHUBAMH

13

[Ipumeuvanusa: 1. [Ipu ompeneneHun Harpy30K Ha COOPYKEHHS HEOOXOAUMO
MIPUHUMAThH BBICOTY BOJIHBI 33/IaHHONW OOECTICUEHHOCTH B CHUCTEME /1 U CPEAHIOI0 JITUHY

BOJIHBI
MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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.-':1; JUTSI CKBO3HBIX KOHCTPYKIIUU CJIEYET ONMpPeNesiTh MAKCUMAIILHOE BO3JICHCTBUE BOJH
MIPU U3MEHEHHH JITTUHBI pacyeTHOM BOJIHBI B mipenenax ot 0,8 1o 1,4

2. PacquHy}o 00€CIIEYeHHOCTh BBICOT BOJIH B CUCTEME HCO6XOI[I/IMO MNPpUHHUMATh:

IIPYU ONPEJEICHNN 3alIUIIIEHHOCTH TOPTOBBIX AKBATOPUI 5%

Ipu OMPCACIICHUU HakKaTa BOJIH 1
%.

3. HpI/I Ha3sHA4Y€CHHUHU BBICOTHBIX OTMCTOK CKBO3HBIX COOpymeHHﬁ, BO3BOJHMMBIX Ha
OTKPBITBIX AKBATOPUAX, HOOIYCKACTCA PACUCTHYIO 00€CIIEYECHHOCTh BBICOT BOJH B
CUCTCMC IIPUHUMATD 0,1 % IIpU HAAJICKAIIEM 000CHOBAHHUH.

PACYETHBIE YPOBHU BO/IbI

5% MakcuManbHBI pacdyeTHBI ypOBEHb BOABI HEOOXOAWMO MPHUHHMATH COTJIACHO
tpeboBanusim CHull Ha mpoektupyembie coopyxeHus (00bekTh). [Ipu ompeneneHun
HArpy30K W BO3JICHCTBUH, HA THIPOTEXHHUYECKHE COOPYKEHHUS O00eCIeueHHOCTH
pacueTHBIX YPOBHEH JOJDKHBI ObITH HEe Oousiee: ans coopykenuii I kmacca - 1 % (1 pa3z B
100 net), II u III ximaccoB - 5 % (1 pa3 B 20 7er), a ans [V kmacca - 10 % (1 pa3 B 10 ner)
10 HAWBBICIIUM T'OJIOBBIM YPOBHSIM B O€3JI€THBINA IEPUOI.

[Ipumeuanue. [na OeperoykpenurTelbHBIX COOPYXKEHHUH B OE3JIMBHBIX MOPAX
00€CIeYeHHOCTH PAaCYE€THBIX YPOBHEH HEOOX0AUMO TPUHUMATD:

[0 HaWBBICIIUM TOJOBBIM YPOBHSM - JUISl TMOJINOPHBIX T'PABUTAIMOHHBIX CTEH
(BomuozamutHeIx) II kimacca - 1 %; III xmacca - 25 %; 11 UCKYCCTBEHHBIX IJISDKEH 0e3
coopyxennii (IV kmacc) - 1 %;

[0 CPEIHET0/I0BBIM YPOBHSM - JUISl TIOATIOPHBIX (BOJHO3AIIMTHBIX) cTeH IV Kiacchl,
OyH M TOJBOJHBIX BONHOJNIOMOB IV kimacca - 50 %; Ais MCKYCCTBEHHBIX IUISDKEH C
3alIUTHBIMU COOpY>KeHHUsIMU (OYHBI, ITOJIBOJIHBIE BOTHOJIOMBI - [V kiacc) - 50 %.

6*. BoicoTy BeTpOBOIo BaroHa

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname
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Mz.ﬁﬂf, M, CJIeyeT MPUHUMAThH 10 JaHHBIM HATYpPHBIX HAOMIOIEHUH, a TIPU UX OTCYTCTBHH
(6e3 ydera koHUTypanmuu OEperoBod JIMHUW M TPHU TMOCTOSIHHOW TiayOuHe nHa d)
JIOTTYCKAETCs ONpeesaTh Mo ¢hopMyIie

i
bho = K p ijm oS
W + W
SN T , (148%)
TJIE€ aw - YIoJI MEXIy IPOAOIBHOM OChIO BOJOEMA M HAIIPABJIIEHUEM BETPA, IPa;
Vw - pacueTHasi CKOPOCTH BETpa, ONpeenseMas 1o m. 9%;
L - pasros, M.

Ky - k03 punment, npuHuMaeMslii o tadia. 2*

Taomnuma?2*
Vw 20 30 40 50
Ky 10° 2.1 3 3.9 4,8

(ITonpaska)

PACUYUETHBDBIE XAPAKTEPUCTHUKH
BETPA

7. Ilpu ompeneneHUU SIEMEHTOB BETPOBBIX BOJH W BETPOBOTO HAroHa JOJKHBI
MPUHUMATHCA 00€CTIEYEHHOCTH PacyeTHOTO ITopMa it coopyskenuit I, II kimaccos - 2 %
(1 paz B 60 net) u I, I'V knaccos - 4 % (1 pa3 B 25 ner).
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Jnst coopysxenuii I u Il knaccoB momyckaeTcs 006ecreueHHOCTh Pacye€THOIO MITOpMa
npunumats 1 % (1 pa3 B 100 ser) npu HajuiexaiieM 000CHOBaHHH.

8*. Coyeranue 00OECIIEYEHHOCTU CKOPOCTH BETpa C 00ECIIEUEHHOCTHIO YPOBHS BOJIBI
cienyeT NpUHUMATh Ui coopyxkeHud | m II ximaccoB, B TOM uwuciie I yCIOBHUU
BOJIOXPAHWIMI [IPU HOpMajbHOM moxanopHoM ypoBHe (HIIY), cormacHo mm. 5* u 7 u
YTOUHSATH 110 JAHHBIM HAaTYypHBIX HAOIIOACHUH.

9%*. PacueTHyto CKOpOCTh BeTpa Ha BbicoTe 10 M Haj| MOBEPXHOCTHIO BojoeMa Vy, M/c,
CIIeZyeT OMpeAesATh Mo hopmyie

Vw = kakiVi, (149)

rae V; - ckopocth BeTpa Ha BbicoTe 10 M Haa MOBEPXHOCTHIO 3eMid (BOJOEMA),
cooTBeTcTBYyOmAs 10-MUHYTHOMY HHTEpBAy OCPEIHEHHUS U OOECIEYEeHHOCTH,
MPUHUMAEMOM 10 1. 7;

kfi - xodhGHULIMEHT mepecueTa AAaHHBIX IO CKOPOCTAM BETPa, H3MEPEHHBIM IO
¢urorepy, mpuHUMaeMslii 1o Gopmyie

4.5
i 7= 0,675 + —
}-} , HO He OoJee 1;
ki - k0o3hGUIMEHT NPUBEICHUS CKOPOCTH BETpPa K YCIOBHSM BOJHOHM IMOBEPXHOCTH
JUISE BOJOEMOB (B TOM YHCJIE TIPOCKTUPYEMBIX) C XapaKTePHOU MPOTIKECHHOCTHIO
10 20 KM, IPUHUMAEMBIN: PaBHBIM €AMHHMIIC NTPH M3MEPEHUU CKOPOCTH BeTpa V]
HaJl BOJHOW MMOBEPXHOCTHIO, HAJl POBHOM MMecYaHo! (TUISKH, TIOHBI U IIpoYee) HIIN
B MOKPBITOH CHErOM MECTHOCTBIO; IO Ta0J. 3* - IpH U3MEPEHUH CKOPOCTH BETpa
HaJ MecTHOCThIO THma A, B wimm C, ycTaHaBIMBaeMOro B COOTBETCTBHM C
tpeboBanussmu CHull Ha BeTpoBBIe HAIPY3KH U JIONOJHECHUSAMH K HEMY.

TaOnuma3*

3naueHus ko3 Quirienta k; npu Tue MECTHOCTU

CxkopocTts BeTpa Vi, m/c
A B C
10 1,1 1,3 1,47
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, { B JOKyMaHTax: 110
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3HaveHus ko3ddunuenta k; npu THIIE MECTHOCTH
CkopocTb Betpa Vi, m/c
A B C
15 1,1 1,28 1,44
20 1,09 1,26 1,42
25 1,09 1,25 1,39
30 1,09 1,24 1,38
35 1,09 1,22 1,36
40 1,08 1,21 1,34

10. Ilpu mnpenBapuTEIBHOM OIPEICICHUU JJIEMEHTOB BOJIH CpEIHEE 3HAYCHUE
pasroHa, M, JJisl 33JJaHHOM pPacueTHON CKOPOCTH BeTpa Vy, M/C, JOMYCKAETCs ONPEIEIIATh
o gpopmyne

W, (150)
rae kyis - KOOQPUIUEHT, IPUHUMAEMBbIH PaBHBIM 5 X 1011;

v - K03 PUIIMEHT KHHEMAaTUYECKOH BI3KOCTH BO3IlyXa, MPUHUMAEMBI PaBHBIM 10
M~/c.

3HaueHusi MpeeNbHOro pa3roHa Ly, M, OOMyCKaeTcs MpUHMMAaTh Mo Tabna. 4 ans
3aJJaHHOM pacueTHOW CKOpPOCTH BeTpa Vyy, M/C.

Tadonunad
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Ckopoctb BeTpa Vy, M/c 20 25 30 40 50
3HaueHus MpefesnbHOro pasrona| 1600 1200 600 200 100
Lyx 10'3, M

11. PacueTHbie ckOpocTH BeTpa mpH pasronax meHee 100 kM 1omyckaeTcs: OonpenensiTh
M0 JAHHBIM HATYypPHBIX HAOIIOACHHWN HAJ MAKCUMAIBHBIMHU €XETOJAHBIMU 3HAUCHUSIMU
CKOpOCTei BeTpa 0e3 yuyera ux MpoI0JHKUTEIBHOCTH.

12*. PacueTHble CKOpOCTH BeTpa mpH pasroHax 6onee 100 kM ciexyeTr onpeaensTh ¢
Y4E€TOM HX IIPOCTPAHCTBEHHOTO paclpe/eieHus (CM. peKOMEHTyeMoe MPIL4*).

P AP %
a0 Qe e b
o, u e=—T" ¢
e - =
as
=8
AR - Qo =gy
- 11t 4
m + ¥ ﬂ-
- o 4 - 5
42
£ - —
wF 9% = HH H
e _.E#Eﬂ#_qq
| —d qos
Pl b % o | =+ - ! a0s
F - = = 1 1
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Puc. 1. I'paduku 11 onipe/IeIIeHUs 2JIEMEHTOB BETPOBBIX BOJIH B TITyOOKOBOTHOM 1
MEJIKOBOJHOM 30HaX

3JEMEHTHI BOJIH B I''TYBOKOBO/JHOM 30HE

13. CpenHioo BBICOTY
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"ggd , M, U CpEeAHUI NepUO]] BOJIH

T C, B INIyOOKOBOJHON 30HE HEOOXOIUMO OMpPENesTh 10 B/f/p)ﬁHeﬁ orubaroniel KpuBoit
puc. 1. ITo 3HaueHussM Oe3pa3MepHBIX BenuuuH gt/Vy, u gL/M w, n BepxHe#t orudaromei
KpUBOI1 HEOOXOIUMO OTpeIesITh 3HAaUCHUs

!
LRy -

gr/;,-'wn M0 MCHbIIMM HX BCIIMYWMHAM IIPUHATH CPCAHIOIO BBICOTY H CpGI[HI/Iﬁ nepuon
BOJIH.

CpenHiow AMHY BOJH

A

&, M, IIprU U3BCCTHOM 3HAUCHUU

T cleyeT onpeaensiTs no Gopmyse

E (151)

II puMCcUYaHUC. HpI/I MNEPEMCHHBIX CKOPOCTAX BCTpa BHAOJb pas3roHa BOJIH
AOITyCKACTCA ITPUHUMATDH

';gﬂr Mo pe3yJibTaTaM HOCJIECAO0BATCIBHOTO OMPECACICHHUA BBICOTHI BOJIHBI JJId Y4YaCTKOB C
IMOCTOAHHBIMHA 3HAYCHHUAMU CKOPOCTHU BETPA.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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14*. Ilpu cnoxHOM KOH(pUTrypauuu OEperoBoil 4epThl CPEIHIOI0 BBICOTY BOJHBI, M,
HE00XO0IMMO OTIpeNeNTh o hopmyJie

hy = n,hfﬁhf " 21(&% +h;?‘3)+ 13(»1% n h33)+ 35t + hi}) (152)

rac

'Egn, M, (mpu n = 1; £2; £3; £4) - cpeaHUE BBICOTHI BOJH, KOTOPBIE IOJKHBI
MIPUHUMATBCS COTJIACHO pHC. 1, MO pPacdyeTHOHW CKOPOCTH BETpa U MPOCKIHUSIM
nyden Ly, M, Ha HalpaBJieHHWEe TJIABHOTO JIy4a, COBIAAIONIETO C HAIPaBICHUEM
BeTpa. Jlyun mpoBoaATCS M3 pacYeTHOM TOUYKHU JI0 TIEPECEUCHHUs C JIMHUEH Oepera
C MHTepBaJIOM £22.5 Tpaj OT IJIABHOTO Jy4a.

HpI/I HaJIM49UU 11epe paC4CTHbIM CTBOPOM OOJIBIIIOr0 KOJNYECTBA HperITCTBI/Iﬁ B BHUAC

OCTPOBOB C YIJIOBBIMH pa3MepamMu MeHee +22.5 rpaj U CyMMOH YIJIOBBIX pa3MepoB
Oonee 22,5 rpaja CpeIHIOI BHICOTY BOJIH

}3?:, M, B CEKTOPE # HEOOXOIUMO OTPEACIIATh 1Mo (hopmyJie

- .EL'H _2 3]"1 _2
My = 2 Inifpg + I Yyl
i=1 j=1 , (152a)*

TIE Cni, Vnj - COOTBETCTBEHHO YIJIOBBIE PA3MEPHI i-T0 MPENATCTBUA U j-TO IPOMEKYTKA
MEX/1y COCeIHUMU MPENsTCTBUSIMU, OTHECEHHBbIE K yrity 22,5 rpaxa (i = 1, 2,
3 . knyj=1,2,3, .., [n) B mpeaenax n-ro CeKTopa, Ha3HAYAEMOTO B
nHTepBane £11,25 rpax ot HanpaBiieHHs JTy4a.

Cpennue BBICOTHI BOJIH

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname
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P

e MI' M, cienyer onpenenars mo puc. 1 Mo pacyeTHOH CKOPOCTH BETPA U PasroHy L,
paBHOMY NPOEKUUAM J1yded Lpu Lpj, M, Ha Hanpasienue Betpa. Jlyuu Ly; u L, paBHBI
COOTBETCTBEHHO PACCTOSHUIO OT PACUETHON TOYKH JO0 MEPECEUEHUs ¢ |-M MpensTCTBUEM
WJIN TIOJIBETPEHHBIM OEPEroM B j-M IPOMEKYTKE.

CpeIlHI/Iﬁ nepruoa BOJH OMPEACIIACTCS 110 6e3pa3MepH01"4 BCIIMYNHC

£ I VH? , KUTO})aﬂ MPUHUMAETCS COTJIACHO pHUC. | TIpW HW3BECTHOW Oe3pa3MepHOit
BEIMYHHE & hﬂ‘ Fw. CpenHioro JJIMHY BOJIH CIEAYeT onpenessath mo dhopmyse (151).

[Tpumeuanue. Koudurypanmii OeperoBold dYepThl TPUHUMAETCS CJIOKHOH, €cCiin
BenmuuuHa Lmax/Lmin > 2, t0€ Lmgx M Lmin - HanOONbIINKA W HAWUMEHBIIHHA JIy4H,
MPOBEJICHHbIE W3 PAcUeTHOM TOYKU B ceKTope 45 Ipsl OT HalpaBleHUsS BeTpa 0
MepeceyeHus ¢ MOABETPEHHBIM Oeperom.

15%*. BoicoTy BosHBI i %-HON 00€CIIEYEeHHOCTH B CHUCTEME /4, i, M, CIIEAyEeT ONpPEAesiTh
YMHOXEHHEM CPEIHEH BBICOTHI BOJIH Ha KO3(PGUIIUEHT ki, IPUHUMAEMBIN 10 rpadukam
puc. 2 ns 6e3pa3MepHOi BETMYUHBI

gﬂfﬂf.

[Tpu cnoxxHoi KoH(pUTyparK OeperoBoil YepThl 3HAUEHUE

LIV

W, DOJIKHO MNPUHHUMATLCSA 11O BEJIMYUHC

ghd "fFW, U BepxHel orubaromiei KpuBoi puc. 1.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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Puc. 2. I'paduku 3Hauennii kospdunventa k;

DeMeHTHl BOJH ¢ 00eCeueHHOCThIO 10 pexxumy 1; 2; 4 % HeoOXoauMo NMPUHUMATh

110 Q)YHKHI/ISIM pacnpeaciicHusd, OHNpCACIACMbIM II0 HATYPHBIM JAaHHBIM, a IIpU HUX
OTCYTCTBUU HWJIM HCAOCTATOYHOCTHU - IO PC3yJibTaTaM O6p360TKI/I CHHONTUYCCKUX KapT

(cM. pekomeHIyemMoe npui. 4%).
16. IlpeBbllieHUE BEPIIMHBI BOJIHBI HAJ PACYCTHBIM YpPOBHEM /¢, M, CIEIyeT
OTIpeETATh M0 Oe3pa3MepHolt BenuuuHe /c/h; (puc. 3) Ans JaHHOTO 3HAYCHUS

= -
h.f IET ,HpI/IHI/IMaﬂd f’a{f - Dj.

Pasmewerue peknami
116

4 e gokymenTax:
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Puc. 3. I'paduku ans onpezneneHust 3HadeHUi /i¢/hi B MENKOBOIHOU U /e, sVi'hi B

MPUOOMHON 30HAX

3JIEMEHTHI BOJIH B MEJIKOBOJIHOM 30HE

17. BoicoTy BoiH (i %-HOW 00ecrieueHHOCTH /i, M, B MEJIKOBOJIHOM 30HE C YKJIOHAMH

nHa 0,002 u 6osee ciemyeT onpeaeisaTh o GopMyie

b= kel
rae kt - ko3 dunueHT TpaHchopmaru;
kr - k03 dunmeHTt pedpakiuu;
ki - 06001IeHHBIN KO3 GUIIUESHT TOTEPb.

Koaddurmentsr &, kr 1 ki ciemyet onpenensarts mo m.18.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX:
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I[J'II/IHy BOJIH, TMCPpEeMCIIAOIUXCA U3 FHY60KOBOHHOﬁ B MCJIKOBOAHYIO 30HY,
HCO6XOJII/IMO OMpPCACIIATH 1O pUC. 4 IIpU 3aaHHBIX 6e3pa3Meprlx BCJIIMYHMHAX

didy

bos FgT
]./JI.:I 5 HpI/I 3TOM HepI/IOH BOJIH HpI/IHI/IMaeTCﬂ paBHBIM HepI/IOJIy BOJIH B
TTyOOKOBOJTHOM 30HE.

[IpeBbITIeHNE BEPIIMHBI BOJHBI HAJl PACUETHBIM YPOBHEM /ic, M, CIIEyET ONMPEAesiTh
1o puc. 3 nJsi JaHHBIX Oe3pa3MEPHBIX BEJIMUNH

didy

higr™

18. Koapduuument tpancpopmanuu HeoOXOAUMMO MPUHUMATh O rpaduky / puc. 5.
KoadduuuneHT pepakiiuu 101KEH ONpenenaThes Mo Gopmyie

@, (154)
rac aqd - paCCTOAHUC MCKTY CMCKHBIMU BOJIHOBBIMU JIy4aMU B FHY6OKOBOI[HOI>'I 30HC, M,

a - PACCTOSAHUC MCKAY TEMH K€ JIydaMU 110 JIMHUHU, HpOXOIlﬂIJ.IGfI qepe3 3aaHHYIO
TOYKY MEJIKOBOTHOM 30HBI, M.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 118
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Puc. 4. I'paduku ns onpeneneHus: 3HAYCHUNA
Al ’Iﬂ' B MEJIKOBOJITHOU 1
Asur { Ad B npuGoitnoit sonax

MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
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Puc. 5. I'paduku 11 onpeesieHus

I - koapunmenta ky; 2, 3 v 4 - BETMYNHBI

d.y f Ad

Jlyun BoiH Ha miaHe pedpakluuu B IITyOOKOBOJHON 30HE HEOOXOIUMO MPUHUMATD 110
3aJJaHHOMY HaIlPaBJICHUIO PACHPOCTPAHEHHUS BOJIH, a B MEJIKOBOJHOW 30HE WX CIEIyeT
MIPOIOJKATh B COOTBETCTBUH CO CXeMOU U rpaduKamMu puc. 6.

OO600mmeH bl  KOYPPUIMEHT TMOTeph A/ JOHKEH OMPEeneisIThCcsl MO  3aJaHHBIM
3HAYCHHUSAM BEJIMYHHBI

d ! eaﬂl U YKJIOHY J1Ha i (Taba. 5); npu ykioHax qHa 0,03 u Gonee cienyeT NpUHUMATh
3Ha4YeHue 0000I1eHHOro K03 (hUIeHTa NoTepb PaBHBIM €AUHUIIE.

[Ipumeuanue. 3HaueHue kodpduuuenta ky, AOMyCKaeTcss MNPUHUMATH IO
pesyabTataM onpeaenaeHus Kod3(p(UIMEHTOB pedpakuuu i BOJHOBBIX JIy4YeH,
MIPOBOJUMBIX U3 PACYETHOM TOYKHM B HAIIPABICHUAX uepe3 22,5 rpaj oT IJIaBHOTO JIyya.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 120
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Puc. 6. Cxema (a) u rpacduku (6) 11 HOCTpOSHUS TU1aHa pedpaKkuu

Tabnunas
OTtHOocHTeNbHAs TITyOHHA 3HaveHus ko3 duuuenta k; npu yKIoHax THa i
A 0,025 0,02-0,002

d Illll:ilﬂ’ b b 2

0,01 0,82 0,66

0,02 0,85 0,72

0,03 0,87 0,76

MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl

oXpaHa TpyQa, ayauT W capTiduKaLMa, 4 e gokymenTax: 121
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OTtHocuTeNnbHAS TITyOHHA 3naueHus ko3 PuIreHTa k; npu ykIoHax AHa i
'y 0,025 0,02-0,002
0,04 0,89 0.78
0,06 0.9 0.81
0,08 0,92 0,84
0.1 0,93 0,86
0,2 0,96 0,92
0,3 0,98 0,95
0.4 0,99 0,98
0,5 u Gonee 1 1

19. CpenHroro BBICOTY M CpPEJHHI IIEPHUOJ BOJIH B MEIKOBOJHON 30HE C YKJIOHaMHU JTHA
0,001 u menee HeoOxoaumo ompeaesaTh mo rpapukam puc. 1. Ilo 6e3pazmepHbIM

BCIn4YnHaM

gLive

gd 12

H IPUHHAMAKOTCI 3HAYCHUA

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs,

oXpaHa TpyQa, ayauT W capTiduKaLMa,

COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru
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I
ghivy

eTIV2

W U1 1o HUM OIIPECACIIAOTCA

Bricoty BomHBI i % - HOW 00ECIEUEHHOCTH B CHCTEME CIEAyeT ONpeaeisiTh
YMHOKEHUEM CpeJHEHl BBICOTHI BOJIH Ha KOA(GGUIMEHT ki, IPUHUMAEMBbIi 1o rpadukam
puc. 2. Ilo 6e3pa3mepHbIM BeJIUYUHAM

gL 1y

HHu

1V

W onpenensioTcss 3HaueHus Kodpdunuenta ki, U3 KOTOPHIX NPUHHUMAETCS
HaWMEHBILH.

CpenHiol0 MJIMHY BOJH TIpPH HM3BECTHOM 3HAYEHUM CPEIHEr0 INepHoja CileayeT
ONpeensaTh B COOTBETCTBUU C 1.13.

[TpeBbllicHHE BEPIIMHBI BOJIHBI HaJl PACUCTHBIM YPOBHEM JOJDKHO OMPEACIATHCS 110
puc. 3.

[Ipumeuanue. DIEMEHTH BOJIH, MEPEMEIIAIOIIUXCS U3 MEIKOBOJHOW 30HBI C
ykinonamu fHa 0,001 m menee B 30ny ¢ ykioHamu aHa 0,002 u Gonee, HE0OXOAUMO
OIPEACISITh COrNIaCHO i 17 u 18, mpu 3TOM NpUHUMAETCsl 3HAYCHHE UCXOTHOM CpeIHe
BBICOTBI

h=ha

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname

oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 123
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SJEMEHTBI BOJIH B MIPUBOMHOM 30HE

20. BeicoTy BONH B HpuOOHHOW 30HE hsyr[%, M, HEOOXOOUMO OMNPEAETATH s
3aJJaHHBIX YKJIOHOB JHa i 1o Trpadukam 2, 3 u 4 puc. 5; npu 3ToM 1o Oe3pa3MepHOit
BEJIMYHHE

il
fi IIPpUHHUMACTCA 3HAYCHUC

h

-2
sl % / aT ¥ COOTBETCTBEHHO omnpeaensercs hsyr]%.

JlinHy BOJHBI B TPUOOHOM 30HE

*E.SL.I}’, M, CJeAyeT ONpeNeNsiTh MO0 BEepXHeil ormbaroieil KpuBoW puc. 4, MpeBHIICHUE
BEPIIMHBI BOJHBI HAJ PAacYETHBIM YPOBHEM /ic,s)r, - IO BEpXHEW orubarorieid KpuBoi

puc. 3.

21. Kpurnyeckas T1ayOMHa dcr, M, TPH TEPBOM OOPYIIEHHWH BOJH JOJDKHA
OTIPENIENIATHCS /Ml 33/IaHHBIX YKJIOHOB JHa i 1o rpadukam 2, 3 u 4 puc. 5 mMeronom
nocjenoBarenbHbIX npuOmmkenuid. Ilo psgy 3amaBaeMbix 3HadeHWd TIyOMH d B
COOTBETCTBUH C I11.17 1 18 onpenensiroTcs BeTMYNHBI

—2
by / ET umno rpadukam 2, 3 u 4 puc. 5 - COOTBETCTBYIOILIHE UM 3HAUCHHUS

dﬂ?’ ﬁd‘, U3 KOTOPBIX MPHUHUMAETCA dcr, YHUCICHHO COBIAJAIONICe C OJHOM U3
3a/1aBacMbIX TITyOHH d.

22. KpuTtndeckyro riyOrHy, COOTBETCTBYIOIIYIO MOCIEIHEMY OOpYIICHUIO BOIH dcr, 1V
IIPU MTOCTOSIHHOM YKJIOHE JTHA, CJeIyeT ONpPeeNsaTh Mo Gopmyie

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname

oXpaHqa Tpyaa, ayauT K cepTHdMkalMe, { B QOKYME@HTIN: 124
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n-1
dcr,u = &y ':ff:r,

rne ky - KooQPUIHUEHT, TPUHUMAEMBIH 10 TabJ1.6;

(155)

n - 9UCJO0 OOpylIeHui (BKJIOYAsl MEepBOE), MpUHUMaeMoe u3 psiga n = 2, 3 u 4 npu

BBITTOJTHCHHUHU HCPABCHCTB

K043
-1
ky, <043

[Tpu onpeneneHuu TayOHHBI TOCIEIHETO OOpYIIEHUs der, IV, U K03 duument ky umm

npou3BeaeHne Ko3((GUIIMEHTOB He JOJDKHBI TpUHUMaThcs Menee 0,35.

[Tpu yxnonax nna 6osee 0,05 cnemyer nmpuHUMATh 3HAYCHHE KPUTUUYECKON TITyOMHBI

der=der, V.

I[Ipumeuanue. [lpu nepeMeHHBIX YKIOHAX JHA JOIYCKAETCS MIPUHUMATD dcr, V7 TIO
pe3yJbTaTaM IMOCIeI0BATEIbHOTO ONPEACICHUs KPUTHUECKUX TIYyOHH 7Sl yYacTKOB JIHA

C MOCTOAHHBIMHU YKJIOHAMH.

3JEMEHTHI BOJIH HA OT'PAXKJIEHHON AKBATOPUH

23. BpicoTy nudparupoBaHHOH BOIHBI /gjf, M, Ha OIpPaXKIE€HHOW AaKBAaTOPUH

HEO00XO0IUMO OIPEIENATh 10 GopMyIie

haif = kaifhi,

rae kqdif - koapdunrent 1udpaxkiuuy Boau, oNpeaensaeMblii cornacHo nn.24, 25 u

hi - BBICOTA VICXOIHOM BOJIHEI I %-HOI 00€CIIEYEHHOCTH.

B xauectBe pacueTHON AJIMHBI IPUHUMAETCS] UCXOIHAS JJIMHA

.-':i Ha BXOJ€ B aKBATOPHUIO.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax:
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru reklama.complexdoc.ru

(156)

26;

125



basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

24. Koaddunuenr nudpakuuu BoaH kgif, 171 aKBATOPHUHU, OIPAKAECHHON OJMHOYHBIM
MoJIOM (TIpH 3alaHHOM 3HAY€HHUH yTria b, rpaj, OTHOCUTEIILHOM PACCTOSHUU OT T'OJIOBBI

MOJIa 10 TOYKHU B paCUCTHOM CTBOPC

"/ A 1 sHavenmm yraa j, rpaf), cieayeT NPUHUMAaTh B COOTBETCTBHHM CO CXEMOW H
rpadukamMu puc. 7 COrJIaCHO IITPUXOBOU JTMHHUU CO CTPEIIKAMH.

Tadonumab
VKII0H [1HA § 0,01 (0,015|0,02(0,025|0,03|0,035]|0,04 (0,045 | 0,05
Koaddunument ky 0,751 0,63 [0,56| 0,5 [045| 0,42 | 0,4 | 0,37 |0,35
Ko
& a2 + 5
!
| 7
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M /
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Puc. 7. I'paduxu 114 onpeseneHus 3HaueHui kodduuuenTa kqif,s

25. Koaddunuenr nmudpakuuu BoAH Kkgifc Ha aKBaTOPUM, OIPaXKJIECHHOM
CXOMSIIUMUCS MOJIaMHU, HEOOXOUMO OTPeNeTATh Mo hopMyIie

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 126
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kdif.c = kaifsye, (157)

rae yc - KO3QQUIUEHT, IPMHUMAEMBIH 110 puc. 8 Ul NJaHHBIX 3HAYEHUH dc U kdif,cp.

?' "ﬂ-r.n"
a9 |- . il
NN TN
Qd N 1"-‘??*
\\\ \"-ﬂ, ™
NN
ar N i
T N
\
a2 \q\ M
es AANNAL
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3
@, 2 3 4356 swRd,

Puc. 8. I'paduku 3HaueHm kodunmenta ye

Benuuuna d. onpenensiercst mo popmyie

I+l 45
g L
/R

rne /] u [2 - paccrostaus ot rpanHut] BosHoBO#H TeHu (I'BT) mo rpanun audpaxmum BomH
(IB), mpuHMMaeMble B COOTBETCTBHHM CO CXEMOW W rpadukamu puc. 9
COTJIACHO IITPUXOBOW JIMHHUU CO CTPEJIKAMU;

b - mupuHa BXoJa B MOPT, M, IPUHUMAaeMas PaBHOM MPOEKIMH PACCTOSHUS
MEX]y TOJIOBAaMH MOJIOB Ha ()POHT MCXOIHOU BOJTHBI.

3nauenue ko>ppumenTa kyif,cp ONpenenseTcs Tak ke, Kak U kgijf, cornacHo m.24 nmis
TOYKHU TIEpECEUSHHS TJIABHOTO JIy4a ¢ )POHTOM BOJIH B paCUETHOM CBOPE.

[TonoxxeHne TIaBHOTO JIiyda Ha cxeme puc. 9, a HeoOX0AUMO MPUHUMATH IO TOYKAM,
pacmnosoKeHHbIM OT rpaHuLibl BoJHOBOU TeHH (I'BT) Mona ¢ MeHbIINM yTJIOM jj, Tpaj, Ha
PacCTOSHUSAX X, M, OIIpeNesieMbIX 10 hopMyJie

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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_ Il‘ilr:xl - 3.::;1(‘?2 _bJ

lat tlay (159)

X

rae lg] v lg2 - BEMTUWYUHBI, TIPUHUMAEMbIE B COOTBETCTBHH CO CXEMOW U rpaduKamMu puc.
9.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname
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Puc. 9. Cxema (a) u rpaduxu (0) [u1st onipeieieHus BETUYHH I U [g

26. Kospdunuenr pubpakuuu BONH kgifhb AN AaKBaTOPHM, OIPaXkJIECHHOM
BOJIHOJIOMOM, JTOJIKEH OMPEIENSIThCS 10 GopMyie

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname
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.:ifE:l \'{’r{df 51 a‘f 52, (160)

rae kdif,sl 1 kdif,s2 - k0o GUIUEHTH AUQPAKIMU BOJH, ONpeNeseMble Ul TOJOBHBIX
Y4aCTKOB BOJTHOJIOMA COTJIACHO 11.24.

27. BricoTy nudparupoBaHHOW BOJHBI C YYETOM OTPAaKCHHUS €€ OT COOPYKCHHUH U
nperpaj Adifr, M, B JaHHON TOYKE OIPa)kA€HHON aKBaTOPUH HEOOXOAUMO ONPEAEIATh 110
bopmyie

hdzfr (kdzf+ kreﬂhl, (161)

rac

0087
st oty
ref dif st p refx LOS (162)

kdif.s - Kk0>GQUUMEHT JauppakUMUd B CTBOPE OTPAXKAIOIIEH IOBEPXHOCTH,
omnpezaensieMblid cornacHo nm.24, 25 u 26;

kr 1 kp - xoapPuenTsl, onpeaensgemsle cornacHo I.1.14%*;

qr - yroi Mexay (GppoHTOM BOJHBI 1 OTPaXKaIoIei MOBEPXHOCTbHIO, TPAT;

r/ A OTHOCHUTENIHOE PACCTOSHUE OT OTpaKaolleld TMOBEPXHOCTH [0
pacyeTHOM TOYKU MO JIydy OTPa)KEHHOW BOJIHBI, TIPU 3TOM HaIlpaBJICHUE JTy4da
OTPa)XCHHON BOJHBI JOJDKHO TMPUHUMATHCA W3 YCJIOBHSI PaBEHCTBA YTJIOB
MOJIX0JIa M OTPAXKEHUS BOJIH;

krefi - xo>pduuueHT oTpakeHHs, NPUHUMAEMBIA 1O Tabn.7; MpH yIie HaKJIOHA
OTpakaroliel TOBEPXHOCTH K TOPU3OHTY Oosiee 45 rpaj ciemayer mpUuHUMATh
KO3 QUIMEHT OTpaKeHus Kref,i = 1

[Ipumevanue. BbICOTy BOJHBI Ha OrpaKICHHOW aKBATOPUU C MEHSIOIIUMUCS
rIyOMHaMH  JIONyCKAeTCsl YTOYHATh cormmacHo mm.l7 w18 mnpu  Hamiexamem
000CHOBAHUM.

Taonuna7

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname
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ITonorocTs BOJIHBI 3HaueHus kyef i IPH YKIOHAX OTPAXKAIOILEH IIOBEPXHOCTH 1
3 J-'?z,, 1 0,5 0,25
10 0,5 0,02 0,0
15 0,8 0,15 0,0
20 1 0,5 0,0
30 1 0,7 0,05
40 1 0,9 0,18

ITPJIOXEHHUE 2
Cnpasounoe

TEPMHUHOJIOT'USA 1 OCHOBHBIE
BYKBEHHDBIE ObO3HAYEHUSA

TEPMHUHOJIOI'UA

rpaBI/ITaHI/IOHHHC BCTPOBBIC BOJIHBI - BBI3BBAHHLIC BCTPOM BOJIHBI, B q)OpMI/IpOBaHI/II/I
KOTOPBIX OCHOBHYIO POJIb UTPACT CHUJIA TAKCCTH.

OEeMEHTHI BOJIHEI (OCHOBHBIC) - BBICOTA, AJIMHA U IICPUOA BOJIHBI.

HeperynsipHble BOJNHBI - BOJIHBI, AJIEMEHTBI KOTOPBIX H3MEHSIOTCS CIIy4ailHBIM
obpazom.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname
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PeI‘y.IISIpHLIC BOJIHEBI - BOJIHBI, BBICOTA W MCPUOJ KOTOPBIX OCTAKOTCA HCU3MCHHBIMU B
JIaHHOM TOYKe MMPpOCTPAHCTBA, 3aHATOI'O JKUIAKOCTBIO.

[Toctynatenbhple  (Oerymmue) BOJHBI - BOJIHBL, BuauMas (opmMa KOTOPBIX
IIEPEMEIAETCS B IPOCTPAHCTBE.

Crosiure BOJHBI - BOJIHBI, BHAMMAasA (bopMa KOTOPBIX B HPOCTPAHCTBE HE
nepemMeniacTcA.

Cucrema BOJH - pAa MOCJICA0OBATCIILHBIX BOJIH, UMCIOIIUX OAHO ITPOUCXOKACHHUC.

[Tpodwie BosHBI (TTIaBHBIN) - JIMHUS NepeceueHHs] B3BOJHOBAHHOW MOBEPXHOCTU C
BEPTUKAJIBHOM MJIOCKOCTHIO B HANPABJICHUH JIy4ya BOJHBEI (puc. 1).

[Tpoduiib 1 311€MEHTHI BOJTHBI

Cpenusist BOTHOBAs JIMHUSA - JIMHUS, TIEPECEKaroiast 3auch BOJIHOBBIX KOJIeOaHHU Tak,
YTO CyMMapHbl€ IUIOLIANAU BBIIIE M HHUXKE 3TOW JIMHUM OAUHAKOBBL. /[l peryisipHOi
BOJIHBI - TOPU30OHTaJbHAsl JIMHUA, NPOBEJACHHAs HAa YPOBHE IOJNYCYMMBI OTMETOK €€
BEPIIUHBI U ITOOLIBBI.

I'peOeHb BOJHBI - 4aCTh BOJHBI, PACIIONOKEHHAS BhIIIE CPEIHEI BOJTHOBOW JIMHUH.

BepiuuHa BoJIHBI - HaWBBICIIAs TOUKA TPEOHS BOJTHBI.

JloxOrHa BOJHBI - YaCTh BOJIHBI, PACIIONOKEHHAS HIKE CPEIHEH BOJTHOBOM JIMHUU.

HO,Z[OI_HBa BOJIHBI - HAMHHU3IIAs TOYKA JI0KOMHBI BOJIHEI.

Bricora BOJIHBI - NPEBBIIIEHWE BEPIIMHBI BOJHBI HAJ COCEAHEHM IOAOLIBOM Ha
BOJIHOBOM MpOQuIIe.

JliiHa BOJIHBI - TOPHU3OHTATBHOE PACCTOSIHHE MEXAY BEpIIMHAMHU JABYX CMEKHBIX
rpebHel Ha BOJIHOBOM MpoduIe.

Ilepron BOIHBI - UHTEPBAJI BPEMEHU MEXIY IPOXO0XKIACHUEM JIBYX CMEKHBIX BEPIIUH
BOJIH 4epe3 (PUKCHPOBAHHYIO BEPTUKAJIb.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname
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cDpOHT BOJIHBI - JMHHUS Ha IUIAaHE B3BOJHOBAaHHOM IMMOBCPXHOCTHU, HpOoXo[dliad II0
BCpIINHAM FpC6H5{ JIaHHOM BOJTHEI.

Jly4 BOJHBI - TUHUS, NEPIIEHANUKYIJIAPHAs (POHTY BOJHBI B TaHHON TOUKE.

CKOpoCTh BOJHBI - CKOpPOCTh MEpeMeIleHUs] T'peOHs BOJHBI B HAlpaBICHUU €€
pacnpoCcTpaHEHHUS.

PacueTHblil IITOPM - IITOPM, HAOIIOAAIOLINICA OMH pa3 B T€UCHUE 33JaHHOTO Pslia
ger (25, 50 wum 100) c¢ Takoil CKOpPOCTHIO, HampaBICHHEM, pPa3TOHOM U
MIPOIOIDKUTEIBHOCTBIO IEHCTBHS BETPa, IPU KOTOPHIX B pacCUeTHOM Touke (pOpMHUPYIOTCS

BOJIHBI C MAKCUMAJIBHBIMU 3a 3TOT PAA 3JICMCHTAMU.

PacueTtHast ckopocTh BeTpa (IIpH ONpeeIeHMH 3JIEMEHTOB BOJIH) - CKOPOCTh BETpa Ha
BbicoTe 10 M HaJ ypOBHEM BOJBI.

PacueTHpIit YPOBCHBb BOJBI - YPOBCHD, Ha3HavYaeMbIN C YUCTOM CC30HHBIX U I'OJOBBIX
KOHe6aHI/II>'I, BETPOBOI'0 HaroHa BOJbl, NpUJIMBOB U OTJIMBOB.

Pazron BoaH - MPOTAKCHHOCTDb OXBaYCHHOM BCTPOM aKBATOPUHU, HU3MCPCHHAA II0
HaIpaBJICHHUIO BETpa 00 pacquHoﬁ TOYKH.

BonHoBoe naBneHuwe - 1ons  (COCTaBiSIONIAsl) THIPOJUHAMHYECKOTO JIaBIICHUS,
00yCIIOBJICHHAsI BOJTHEHHEM Ha CBOOOHOM MOBEPXHOCTH JKUIKOCTH. BoTHOBOE HaBiieHne
OTIpEeIETSETCS KaK Pa3HOCTh 3HAYCHUN TUAPOAMHAMHUYECKOTO NaBICHUS B JaHHOW TOYKE
MPOCTPAHCTBA, 3aHATOTO KUJIKOCTHIO, PU HATMYMH BOJH U MIPHU UX OTCYTCTBHUU.

OCHOBHBIE BYKBEHHBIE OGO3HAUYEHMUSA

Vw - cKOpOCTh BeTpa;

he¢ - IpeBBITIIEHHE BEPIIUHBI BOJIHBI HA/l PACUETHBIM YPOBHEM;

ht - TOHKEHUE TOOUIBEI BOJTHBI OT PACUETHOTO YPOBHS;

h - BBICOTA BOJIHEL,

[ - 1IMHA BOJIHEL,

k - BOJIHOBOE YHCIIO;

T - mepuos BOJHBL;

W - KpyroBas 4aCTOTa BOJIHEIL;

C - CKOPOCTb BOJIHBI;

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname

oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 133
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h/l - KpyTH3HA BOJIHBI,
I[/h - IOJIOrOCTh BOJIHEI;

hi, li, T; - COOTBETCTBEHHO BBHICOTA, JUIMHA U TIEPUOJI BOJH i % - HOM 00ECIIeUeHHOCTH
B CHCTEME;

'EE:I A, T _ coorsercraenmo CpellHuE BBICOTA, JUIMHA U TIEPUO]T BOJIH;
d - TmyOuHa BOBI TIPU paCUE€THOM YPOBHE;

dcr - XKpuTHYECKas TIyOMHA BOJBI, MPH KOTOPOW MPOHMCXOAMT IEpPBOE OOPYIICHUE
BOJTH;

dcr,v - TIyOUHA BOJIBI, IPH KOTOPOH TIPOUCXOIUT MOCIICIHEE OOpYIIICHUE BOJIH;
QO - cuna OoT BO3JEHCTBUS BOJIH HA COOPYKEHUE, TTPErpay;

P - nuneiinas Harpy3ka (IMHEWHas pacmpenesieHHas Harpy3ka Ha €AWHHILY JJTAHBI
COOPY’KEHHSI, PETPaJibl);

P - BOJTHOBOE JIaBJICHUE;
7 - TNIOTHOCTH BO/IBI;
g - yCKOpeHue cBOOOHOTO Ma/IeHuUs;

J - yroni HakJIOHa OTKOca (WJIA JTHA) K TOPU3OHTY;

I - YKJIOH JIHA.
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, { B JOKyMaHTax: 134
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ITPMJIOXEHUE 3
Cnpasounoe

®OPMYJIbIl U TABJUIIbI I''TABBI
CHuII 2.06.04-82* B CUCTEME
NU3MEPEHUU MKI'CC

B HacrosmeM mpuiIokeHUN TPUBEACHBI (GOPMYIBI U TAOJIHIIBI, HAMCAHHE KOTOPBIX
W3MEHWIOCh B CBSI3M C TIEPEBOJIOM B HOBYIO CHUCTeMy (Gu3nW4eckux enuHui. OHU
MIPEACTABIICHBI 32 TEMH € HOMepaMu (B HOBBIX OYKBEHHBIX 0003HAYEHHUSAX) CO CCBHUIKOM
Ha COOTBETCTBYIONIME ITYHKTHl HACTOSIIUX HOpM. DOpMyNbl M TaOJNHUIBI, KOTOPHIE
COJIepKAT TOJIBKO 3aMeHYy 0OOBEMHOTO Beca BOJIbI g Ha MPOU3BENICHHUE 7'g HE IPUBOJISATCSI.

K m4.2.
Wy ="7,5%10" Agvq°x; (97)
Wi = 5,0x10™ Apvix; (98)
Wy =8,1x107 Agvg; (99)
Wi = 8,1x10™ Apvy’s (100)
Wqn Why, tc.
K 4.3
Ow = 0,064; (101)
Niw = 0,0641v7; (102)
Ow 1 Ny, TC.
Kn.5.1
Taonuma?l7
cupans oy, i ncopmmeatn | (s e 135
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[Ipenen npouHocTH Jibaa Ha cxkaTue Re, Tc/M2 , IpH
CpPEeIHECYTOUYHOU TeMIiepaType Bo3yxa tg, °C
ConenocTtb npaa S;, %
0 -3 -15 -30
Menee 1 (npecHslii en) 45 75 120 150
1-2 40 65 105 135
3-6 30 50 85 105
Kn.5.3
F.ooo=04vh, imdR |
cp T TG RARRIEY (118)*
F.po=0,7vh, AR
5 B (119)
Kn.5.5
A
F 5= 0,3vh 4 02
Fohg+———
gd
Fomigy (124)*
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, 4 e gokymenTax: 136
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Kn.5.6
pm= 5104 pmax; (126)
2
Py = n,nﬁhﬂlvﬂ
L, (127)
pi=0,92h4i; (128)
pmya=2x10"2 may; (129)
pm, Pv, Pi U pm,a, TC/M.
Kn.5.7
pr=5+ 11310 vy ahij, Toh?; (131)
nipu ¢ 3-20 °C
hi=(3,3 - 0,28t + 0,83
fz'E)XIO4; (132)
nipu t; < -20 °C
hi=(3,3 - 1,85t)x10*: (133)

hred - IpUBEICHHAS TOJIIIMHA JIEITHOTO TIOKPOBA, M, onpezenseMas o popmyse

2,3
kre.:f = 'L“‘I'HEK + 1,4353min + —
o (136)
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, { B JOKyMaHTax: 137
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a - KOO(QGHUIHUEHT TEII00TAauM OT BO3yXa U MOBEPXHOCTH CHEXXHOTO MOKPOBa, KKaJj/
(‘{XMz), IIPUHUMAEMBIN PABHBIM

23,1 + 03
Wi - IPY HAJTMYMH CHETa, WK
b, (¥ +10,3
W ™" _npu otcyterBun cHera.
Kn.5.8
q :pthmaxkl, TC/M, (137)
rae pt =10 Te/M>
Kn.5.9
Fp,j = mRp,jhj, C, (138)
rae Rp,j =12 Te/M2.
Ko 5.12
3
Fd = Enfﬁdfdﬂr _EK
@ 1 (141)
3.10* 04t
P=1+ rd+5El(1—e )
L (142)
Kmo.5.13

oXpaHa TpyQa, ayauT W capTiduKaLMa, 4 e gokymenTax: 138

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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3

M = 200hvgt gy | =

2 , TCXM; (143)
—4IIIIIII: )]
_ T
F = R e : (145)
=400t ]
_ 7§
Fe = Feye ; (146)
Riu R, Te/M>
ke
=400¢ I
g g
0,8 1
0,85 1.5
0,9 u 6oiee 2
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, { B JOKyMaHTax: 139
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Taonuma33

[Ipenensl TekyyecTu apaa, Tc/M2

Temnepatypa npaa t;, °C

Ha pacTsHKeHHE Ry y Ha cxaTtue Re,y

BepxHsisa 4acTh JIeIIHOrO IIOKPOBa

Ot 0 o -2 70 180
«-3«-10 80 250
«-11 «-20 100 280

Hwxuss gyacte JICASAHOI'O ITOKPOBa

«0«-2 50 120

ti - TOKE, YTO U BIL. 5.7

ITPUJIOKEHUE 4
Pexomenoyemoe

NCIBITAHUE JIbJIA HA
OJTHOOCHOE CKATHE

OT1060p, U3rOTOBJIEHNE ¥ TOATOTOBKA 00Pa3I0B K UCIBITAHUIO

O6pasub! apaa 0TOMparoTcs U3 N CI0€eB JEISIHOTO MOJs TaK, YTOObI UX IMHHBIE OCH
ObUTH TIEPIIEHINKYJISAPHBI HAMPaBICHUIO POCTa KPUCTAUIOB; Mpu 3ToM N * 3, TonmuHa
UCIBITBIBAEMOTO JIEASTHOTO TOJIsl IOJKHA ObITh He MeHee 0,6/4.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname

oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 140
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OOpa3s1bl JibJja U3TOTOBIISAIOTCS B BUJE MPHU3M KBaJPAaTHOTO CEUYEHUS WM LIMIMHIPOB
KPYIJIOTO CEYEHHUSI C OTHOIIEHUEM BBICOTHI K IIMPHUHE (AuameTpy), paBHsl 2,5. lllupuna
oOpa3ua JnomkHa He MeHee yeM B 10 pa3 mpeBblIaTh CpelHUI MONMEpEedHbI pa3Mep
KpHCTaia, OnpeAessieMblil 10 JaHHBIM KPUCTAIUIOTpapUUecKOro UCCe10BaHUs.

OTKJIOHEHHE pa3MepoB 00pa3IlOB OT HOMHHAJIBHBIX HE JOJDKHO TpeBbimaTh +1 %.
OO0pa3sibl JODKHBI UMETh IIAJIKYK POBHYIO TOBEPXHOCTh O€3 TPEIIUH, CKOJIOB, PAKOBHUH,
3ayCEeHIIEB U Jp. 1eEKTOB.

HI/IJ'II/IH,Z[pI/I‘lCCKI/Ie O6p8.31_IBI CJICAYyCT HU3rOTOBJIITb HAa TOKApHOM CTAHKC, a
MMPpU3MAaTUYICCKHUC - HA TOpI/ISOHTaJILHO-(I)pCL’»epHOM CTaHKC.

I'panu mpuU3MaTHYECKUX OO0pa3IOB PEKOMEHAyeTCs 00padaThiBaTh IMOMAPHO JBYMS
¢dpe3aMu, yCTAaHOBJICHHBIMH Ha OJHOM Bally C PAcCTOSHHEM MEXIy HHMH, PaBHBIM
IIUPUHE 00pasia nmpu o0paboTKe OOKOBBIX T'PaHE M C PACCTOSIHHEM, PaBHBIM BBICOTE
oOpa3sia npu 00pabOTKe OMOPHBIX TPaHEH.

[lepen ucnpiTaHueM 0Opa3Ibl UCCIEAYEMOTO CIIOSI BBIACPKHUBAIOTCA HE MEHee 4eM 1
yac MpU TemIeparype cjos ¢, ONpeAeisieMOdl MO ONBITHBIM JaHHBIM, a HpU HX
OTCYTCTBUH - 10 opmynam (116) u (117).

O0opynoBanue

VcnpiTarenpHble MAlIMHBI JOJDKHBI OBITh YCTPOCHBI IO THITY MAIIWH C YIPaBIsSeMOM
ckopocThio nedopmanuu. Haubonbinas co3gaBaeMasi MallMHOK Harpyska JOJDKHA He
MEHee YeM B JIBa pa3a MPEBBIMIATh Pa3pyIIAIONIYI0 HArpy3Ky ISl HUCHBITBIBAEMBIX
00pasIoB.

HcneiTaTenbHble MaIllMHBI  JOKHBI HMETh ABTOMATHYCCKYIO 3alliuCh I(pHBOfI

«Harpy3ka — aedopmanusy, o0ecreuynBaTh U3MEPEHHE HATPY3KH C MOTPEHIHOCTHIO HE
ooxee =5 %.

H[ZOBCQCHHG UCIBITAHUN
O6pa311L1 C)KMMAaIOTCS BAOJb JJIMHHBIX OCEH.

O6pa3uL1 HMCCJICAYEMOT'0O CJIOS MCHBITBIBAIOTCA MpH TEMIeparype ¢ u IMOCTOSIHHOM
CKOpPOCTH I[e(I)OpMaLII/II/I, HpHHHMaeMOﬁ IJI IPECHOBOAHOTO JIbia paBHOﬁ

: =310 .
£ 1
Q , C ', a JIT MOPCKOTO Jibja 1Mo Taour. 1.
Taonunal
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, { B JOKyMaHTax: 141
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Temneparypa m:ua B [-OM CJI0€ 5 10 15 93 1t Hike
ti, °C
3HaueHue
0,5 1;5 250 350
: 4
g, 107 1

O6paboTKa pe3yIIbTATOB

Pazpymaroniee HanpsbkeHue (Mpejiest IPOYHOCTH) IPU CXKATHU JJIS KaKI0ro odpasia
Cj, MIla, Berancnsercs no Gopmyie

S A (163)

rae (Pmax)j - MakcuManbHas Harpyska JUis j-ro oOpasia, ompejesseMas 10 JuarpaMme
«Harpyska - aegopmariusi» (cm. puc. 1), MH;

y - miomanb NCpBOHAYAIIBHOTO IMMOMICPEYHOI'0 CCUCHUA o6pa3ua, M2.

3a PE3YyJIbTAaT HUCHBITAHHUA CCPUHA O6p8.3].IOB HCCIICAYCMOI'0 CJIod IMPUHUMACTCA
BCINYHHA

C+ D, MIla,

rne C - cpeanee (apudmernueckoe) 3HaUCHHE MapaylIeNbHBIX OIpeNeNIeHuil mpesena
npodHocTH npu cxatuu, Mlla, onpenensemoe no gpopmye

1 "
C'= —ZC’.
nE (164)

b

Pasmewerue peknami

4 e pokymenTax: 142
reklama.complexdoc.ru
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D u n - 0003HaUYCHUS TE XKe, YTO B 11.5.2.

Harpyaonxa, P

Aedopmanuwa, B

Puc. 1. luarpammbl «Harpyska - aedopmarus» AJs JibAa, UCTIBITHIBAEMOT0 IPH
Pa3IUYHBIX OCTOSIHHBIX CKOPOCTSX AedopMaruu:

B) € By € Eq <8y

1, 2 - nnacTuyeckoe paspylieHue; 3 - XpynKo-IIacTUYecKoe pa3pyuieHue; 4 - Xpynkoe
paspyluieHue

I'padmyeckun pe3yiabTaT WUCHBITAHUA CEPUM  OOpa3lloB  HUCCIEAYEMOIo  CJOs
M300paxkaeTcsi TOYKOM U JABYMS Pa3HBIMU OTPE3KaMH, OTJIOKEHHBIMU BBEPX U BHU3 OT
3TOW TOYKH;, TOYKAa COOTBETCTBYET cpeaHeMy (apupMeTHyecKkoMy) 3HAUCHHIO Tpeseria
MPOYHOCTH JIbJIa, @ OTPE30K - CPEAHEMY KBaJIpPaTUYECKOMY OTKJIOHEHUIO CIy4ailHON
MOTPENIHOCTH U3MEpEH. YKa3aHne KOJTU4eCTBa UCIIBITAHHBIX 00Pa3I0B 00s13aTENBbHO.

[Tpumeps! rpaduuecKkoro MpeaCTaBICHUS Pe3yJIbTaTOB UCIIBITAHUN HECKOJIBKUX CepU
00pa3IioB MMoKa3aHbl Ha puc. 2 1 3.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 143
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ernmt, Mila

- B - 16 - 24
t.%

Puc. 2. 3aBUCMMOCTE MaKCUMAaILHOT'O npeaciia mpoOYHOCTH NPECHOBOAHOIO JIbAa IMPpU
OIHOOCHOM C3KaTuH OT TEMIICPATYPbI

& - npmsmarnuecknii nex (pa3smeps 06pasios 25725750 cm);
O - 3epuucThlil (cHexHbIH) nea (15715730 cm);
@ - BoOKHHMCTHIH (1IECTOBATO-UrOIbYATHI) e (22722°45 cMm), n = 5.

Hayuno - uccnenoBarenbsckas cranius «Jlagoxckoe ozepo», AAHUU, 1979 - 1981
IT.

MpoMBILUNEHHAA W 3KoNorM4eckan Be3aonacHocTs, Pasmewerue peknami
oXpaHa Tpyaa, ayauT W cepTHdUKaLMa, ‘ B OOKyMEHTaX: 144
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H:
\

4 }\ 4 , J *

{_J o i

0 50 100 150

3, Yoo

Puc. 3. 3aBucMMOCTE MAaKCUMAaJILHOTO npeaciia Ipo4YHOCTH MOPCKOTO JIbJa IIpU

OJTHOOCHOM CXaTHUHU OT KOJMYECTBA KUAKOH (a3bl
O - 3epHuCTHIH JEx;
@ - BONOKHMCTHIH Je.
Pa3mepst 06pasnoB 44710 cm, n = 5.

Hpeiidyromas  HayuHO-HUccaenoBaTenbekass — craHius — «CeBepHBIN
AAHUWMU, 1978-1979 rT.»

(M3menennas pegakuusi. Uzm. Ne 2).

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX:
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru reklama. complexdoe.ru
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ITPUJIOXEHUE 4*
Pexomenoyemoe

OINPEAEJEHUE
INPOCTPAHCTBEHHDbIX
XAPAKTEPUCTHUK BETPA 110
JAHHBIM CUHOIITUYECKUX KAPT

[TpocTpaHcTBEHHOE paclpeielieHne CKOPOCTH BETpa HEOOXOIMMO yUUTHIBATH MyTEM
MOCTPOCHHS TIOJICH BETpa, ONPENENIIEMBIX 10 JaHHBIM CHHONITUYECKHX KapT. PacueTHbIe
CKOPOCTH BETpa JIOMYCKAETCS OMPENEsATh B COOTBETCTBHH C TpauikoM (CM. PHCYHOK)
TS 3aIaHHON TreorpauvecKoil MMPOTHI j, UCTIONB3Ysl PACCTOSIHHE MEXIy W300apaMu d,
m.mile, 1 paguyc KpuWBU3HBI u300ap R, m.mile. HanpaBneHue BeTpa HEOOXOIUMO
OTKJIOHSTBH Ha yrod 15 rpag oT n300apbl B CTOPOHY HU3KOTO JaBIICHHSI.

Vo mic
" ’F-[L
ﬂ? = L)
N R -~
L 5 DN
ks,
-+ I -_.:;::‘"E Ngasstaiinm

1+

- F"“.._. ‘Ii

p ;
5§ R D NNW W8 8N
& mole

=3

— =
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I'padbuku 1ist ompeneneHuss pacuyeTHOW CKOpPOCTH BeTpa Ny, M/c, TO JTaHHBIM
CUHOINITUYECKUX KapT MPH IUKIOHUYECKUX N300apax, mpoBeneHHbIx uepe3 0,5 klla
a-j*50°Cca; 6-j=35-49°cam.

COJEP)KAHUE

1. HATPY3KW 1 BO3JIEMUCTBU S BOJH HA TUJIPOTEXHUYECKHUE
COOPYXKEHM S BEPTUKAJILHOT'O 1 OTKOCHOT'O TPO®UIIEN

HAT'PY3KHM OT CTOAINIMX BOJIH HA COOPYXXEHWA BEPTUKAJIbHOI'O

NPODPUJIA

HATPY3KU 1 BO3JEVCTBYA BOJIH HA COOPYXXEHW S BEPTUKAJIBHOI'O

HNPOPUIIA U UX DJIEMEHTDBI (OCOBLIE CJIYYAHN)

HATPY3KHU OT PASBUBAIOIINXCS Y TPUEOMHBIX BOJIH HA
COOPYXXEHWA BEPTUKAJIBHOI'O [TPODPUIIA

HAT'PY3KH1 Y BO3JEWCTBUA BOJIH HA COOPYXXEHW I OTKOCHOT'O
NPODPUJIA

2. HAI'PY3KHU OT BOJIH HA ObTEKAEMBbIE ITPEI'PAJIBI 1 CKBO3HBIE
COOPYXXEHUA

HATI'PY3KHU OT BOJIH HA BEPTUKAJIbHYIO OFTEKAEMVIO ITPETPA/TY

HAT'PY3KH OT BOJIH HA TOPU3OHTAJIbBHYIO OBTEKAEMYVYIO ITPETPAZLY
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HATI'PY3KHU OT PASBUBAIOINNXCH BOJIH HA BEPTUKAJIBHYIO
OBTEKAEMVIO ITPET'PALIY

HATI'PY3KH OT BOJIH HA CKBO3HOE COOPYXEHUE 13 OB TEKAEMbBIX
OJIEMEHTOB

HAT'PY3KHU OT BOJIH HA BEPTUKAJIBHBIE IWJIMH/IPBI BOJIBHINX
JUAMETPOB (OCOBbBIE CJIYYAN)*

3. HAT'PY3KHM OT BETPOBbBIX BOJIH HA BEPEI' OYKPENINTEJIbHBIE
COOPYXXEHMA U CYJJOBBIX BOJIH HA KPEIUIEHWA BEPET'OB KAHAJIOB

HATI'PY3KH OT BETPOBbIX BOJIH HA bBEPEI'OYKPEIIMTEJIbHBIE
COOPYXXEHUA

HATI'PY3KHU OT CYJOBbBIX BOJIH HA KPEIUIEHWA BEPETOB KAHAJIOB

4. HAT'PY3KHU OT CYJOB (INTABYYNX OFbEKTOB) HA
TMAPOTEXHUYECKHWUE COOPYXEHUA

HAT'PY3KHU OT BETPA, TEYHEHWA 1 BOJIH HA ITJNTABYYHUE OB BEKTDI

HAT'PY3KH OT HABAJIA ITPUIIBAPTOBAHHOI'O CYJIHA HA
COOPYXEHUE

HAT'PY3KH OT HABAJIA CYAHA TIPU ITOJAXOAE K COOPYXEHWIO

HAT'PY3KH HA COOPYXXEHUMA OT HATSDKEHWA NIBAPTOBOB

5. JEAOBBIE HATPY3KHW HA TUJIPOTEXHUYECKHWE COOPYXXEHW A

OCHOBHbBIE ITOJIOXKEHUA

HAT'PY3KH OT JEJSHBIX [TOJIEK HA COOPY)KEHU A

HAT'PY3KH HA COOPYXXEHHMA OT CINVIOHHOI'O JIEAAHOI'O [TIOKPOBA
IIPU EI'O TEMIIEPATYPHOM PACHIMPEHNN

HAT'PY3KH HA COOPYXEHUA OT 3ATOPHbBIX U 3A’KOPHBIX MACC JIBJIA

HAT'PY3KHU OT I[TPUMEP3IIETI'O K COOPYXXEHUWIO JIEJAHOI'O ITOKPOBA
I[NTPY USMEHEHWHW YPOBHA BOJIbI
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[MPUJIOXEHME 1 O6azamenvrnoe JJEMEHTBI BOJIH HA OTKPBITBIX 1
OI'PAXKJIEHHBIX AKBATOPUAX

INPUJIOXEHUWE 2 Cnpasounoe TEPMUHOJIOT WA 1 OCHOBHbBIE bYKBEHHbBIE
OBO3HAYEHWA

HNPUJIOXEHUWE 3 Cnpasounoe POPMVYJIbI U TABJIMIIBI I'JTABBI CHull
2.06.04-82* B CUCTEME M3MEPEHUIT MKI'CC

HPUJIOXEHUWE 4 Pexomenoyemoe UCIIBITAHUE JIBJIA HA OJHOOCHOE
CKATHUE

HPUJIOXEHUWE 4* Pexomendvemoe OIIPEJEJIEHUE ITPOCTPAHCTBEHHBIX
XAPAKTEPUCTUK BETPA 110 JAHHBIM CUHONTUYECKHWX KAPT
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