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Nr-ARCIIOBHE

B sacroguux MeronHueckux pexKoMenHagaUndx Hanarawtes,
MeTOoAbl onpenaeleHdd nebopMalluii OHaA H pPazMepos yKpeluie-
HH HA BRIX04A4AX U3 PABHHHHLIX U KOCOI'ODHLIX OOPOXHbLIX BO-
QONPONYCKHBIX TpyO.

Maroauyeckne PEKOMEHIALHH MNO3BONHIOT ONPOAe/IMTE Iy
SMHBI M CKOPOCTH NOTOKA HA BhIXOOAX U3 TPYO U HA YKPenleHu-
4%, BbibpaThk paldOHAl/IBHbIE THNBI BBIXOOAHbLIX PYCH, pACCYH~-
Ta4Th MakKCumanbHble TAYOGHHBI Pa3MbiBA B HEXHHX Obhedax,
cipenenith pPasdMepbl YKpenleHu# H raAyOuHbl Sanellkd UX
KOHUEeBBIX YacTeu NPH PaadNdyHbIX THAPOINOrHYECKUX, TIdUippap-—
JIMYECKHX UM I'PYHTOBBIX YCJ/IOBHHX.

Meronuyeckne pekoMeHpgaluuu paapaboradel B naboparto-
puM MocTopo#k ruapaenuku u ruaponorun UHHUHUCa kxanmguna-
raMu TexH. Hayk [Hd.BonuenkopuiMm, B.llU,UbinuusiM u uHX.
B.,B.bennkossiM npu yyacrur kaHa. texH, HaykK [OJl.lleiga

(MUUT) u unx. AJO.Cemenora (MHcTuryTr obmei ¢uauku
AH CCCP),

3aBp., OTAENEeHUEeM H3BICKaAHHH H
NPOEKTHPOBAHUA XEJIe3HbIX aopor A.M.Kosnor



1. ObIIHE TTOJAOXEHHWH

l.1, PacyeTsl BbIXOOHbIX pycnl PABHUHHBIX H KOCOT'OPHBIX
BONOIPONYCKHKX TPYH C xecTkuMn (HemebOpMHpPYEMbIMHE)

VKpeunjleHHsiMH BXII04aloT!:
onpepnelleHue r'AYyOMH M CKOpocTeil HaA ppIxone U3 Tpyod;

HA3HOGYEHHEe THIOB  BbIXOAHBIX PYCH,
BhlYKClleHue I'iiybuH, CKOPOCTEH M WUDPHHBI PACTEKAHUM
MOTOKA HA YKpeljaeHWd;

onpeneliesue rJiyobuH pasMbiBa 34 YKpelJieHUuaM U,
onvepeileiye paA3MepoBR YKpernJieHHi ¥ riaybuHel 3apefiku

MX KOHUEeBbIX YacTeH.

1.2, I'unpapnduyecku( XapaKTePUCTHKH MOTOKA HA BBIXOdax
3 Tpyod #wbOro nouepeyHoro cedyeHnug, YNOMEHHBIX C YKIO-
HamMu ¢r = 0,5, BAXOOAAT HA OCHOBE IMIHPUYECKHX COOTHO~
wenuit, npu Tr 2> 0,5 ux onpenengioT, MCXOAS U3 YyCTAHOB~
HeHHS B DBLIXOOHCM Ce4YeHHMH TpyObhl HOpMAalbHON I'1YOHHBI +o

1.3, Tunsl BBIXOAHBIX PYC/H HaA3HAYAKT H3 4YHCHA NDpUBe-
ACHHBIX B MeroAnueckux pekKoOMeHoaludgx I10 BeNHYUHEe pac-
X0NO0OB BOALI B COOPYXEHNHU Q s, CKOpOCTel Ha BbhIXOAaAxXx M3
TpY® 1 KPYOHOCTH TPYHTOB BLIXOAHOrO rnora,

144, I'mopapnuyeckre XapakTepUCTHKH IOTOKA Ha YKpen-
neuusx 28 TpybaMu B 3aBUHCHMOCTH OT TpedOYeMOH TOYHOCTH
PACUYETOB B CTeleHn NpudIHXKEeHUud HPUHATBIX YCIAOBHMH K pe-
AJIBHbBIM OflpenendloT:

) HA OCHOBE peleHHs OABYMEepHbIX YPaABHEHHH Iuapabiip-
ku 1o paspaborannoit 8 UHMWCe nporpamme nna 3BM,
obecneuppawineii NOCTPOEHUE OeTalbHONO IMJaHa TeyeHusd Ha
YKpeljJeHud, B TOM 4YUC/He IPH pa3/IH4HbIX YKIOHAX TPYOB H
J1ora, repeMeHHOR WepoXOoBATOCTH, CHOXHOK dopMe monepey-
HOr'0 Cce4YeHHsd H INJAaHOBOTO OYepTaHusi BbiXoOdoro Jjiora, nepe-
MOUBIX PAacxodax BOAbl, HAIIHYNHA NOATOINIeEHHY HHXHEIrO Dhe-

]{'] ¥i 'P‘H-;

1
‘log BLIXOOHEIMH PYC/IaMH IOUHMAIOT KOMIJIEKC YCIpOHCTB,
HAXOMSIMXCHA 32 BbHIXOJAHBIMH orofioBkaMu Tpy6 (ykpenne-
HHC C KOHUeBbIMU YACTaMMU, racurteqiu, KaMeHHad Habpoc-

Ka ),



6) ¢ NOMOWIbI0O IMIKPHIICKHX 3EBUHCHMOCTE#, OCHOBEHHbIX
Ha peaynbrTaTax OGH3INYECKOro H MaTeMAaTHYEeCKOro MOoaellKpo-
BAHYY H MNO3IBONFIOWHX NONYYHTh rAYyOMHBI, CKOPOCTH H WUHDH~
HEd DACTEeKaHHWs NOTOKA HA YKPen/eHHH AJd NPUBATbIX (Hau-
fonee xapakTepPHBIX) YCHOBHiH, OIOBOPEHHBLIX HHXE,

1.5, Ilpr ruopasinveckKkoM pacuyeTe yKpeniAesu#t no aMnu—
PYYECKHM 3aBHCUMOCTIM HNPUHYGT Haubonee pacnpoCcTpaHeH—
HLIR crny4daft ceobooHOro nNporekaHug BOALI, NIPYW KOTODOM
riy6uHA MOTOKA B BBLIXOAHOM Jjore (B GLITOBBIX YC/IOBHAX)

He OKa3bIBA€T CYWECTBEHHOI'O BIMAgHUE HA TEYeHHe R& YKpen-—
nennu, Pacyer HHXKHUX ObedOR AOPOXHbLIX BOOCHPONY CKHLIN
Tpy® npu HecBOOOAHOM MNPOTEKAHHH MOMNET POUEBOAHTHOY HA
OCHOBE MaTeMaTH4eckoil mopenw nubo no Pykosomcrey [l,
rn. Y1) .

1.0, Ilpu ruapaesinyeckoM pacyeTe YKperlJieHH#l o 3MIu-
PHYGCKHM 3ABUCHMOCTHM KX BHA paal/idiyeH TpPH PASJIHYHBIX
YKJOgaX BbIXOAHOrO Jjora LN , 4TO O6bgCHEeTCs OTIHYHAMHU
B XapakKTepe pacTekaHug noroxka: npuy s < (0,02 nabnopa-
I0OTCH TEYCHHd C BOAOBOPOTHBIMY B30HAMU, KOTODLIE CYMXAIOT
("momxumMarwT”) TpausuTHyo ctpyw; npy (2> 0,02 ucreyo-
HMe U3 TPYObl NPOHCXOAHT B TAK HaldpiBaemoe “"cyxoe” pyc—
no, & BOACBOPCTHBIE JI0HBI OTCYTCTBYIOT. 2TH THILI PagTeKa-
HES HA3LIBAIOT COOTBE™CTBEHHO B34TONACHHLIMM M HE3ATOIINEH~
ueiMH, llpy pacyeTe Ha OCHOBE MaTeMAaTHYECKOH MogenH BHA
PACTCKAHKS NONYYAETCS ABTOMAaTHYECKH.

1,7. Tlpu yxnonax tpy6w ¢r = 0,02 u BLIXOOHONG 10~
ra 14 <= 0,02 ruapapiudyecKkue XapakTEePUCTHKY MNOTOKA B
HEXHUX Obedax AOPOXKHBIX BOSONPONYCKHEIX TPYD MOryT Tdk-
e olnpenelarbCcg N0 SaABHCHMOCTHM, H3/CKEHHBIM B |1,

1. b’l].

1.8. Hepopmanuu nna B HuxHUX Obedax TpyO onpepeidior
10 3MIUPHYECKUM S3ABUCHMOCTEM AJI9 TCHAPARIFYECKUd OQHO-
POAHBLIX DPPYHTOB BbIXOMAHOI'O nora. Pacyerbl npy HeogHopoa-
HblIX I'DVHTAX BRIIOAUIIOTCT MO0 METOMHKE EI, I'i. Yl].

1.9, PagmMepnt vkpenieuud U riaybuHy 380ellxd ero KOoH-
HeBON yacTH onpegefdqdioT, HCXOAd M3 WHPHHBI pacTeKaHud
NOTOKA M BEJIHYHHBI BOPOHKH pPas3MbIBa,




1,10, Pacuyern BbIXOAHLIX PYC/ C YKPenleHHdMH H3 Ka-
MEHHOHU H86pOCKH1 BBLINOJIKSIIOT 110 MEeTOoAMKe, HIJOXEeHHOHl B
(o],

l.11, Pacyers HuxHUX Obedop TpyO Ha xele3HbIX AOPO-
rax BbITONHAIOT HaA OBA pPacxoia [3]: pacyeTHhIA H HauboIh—
wyi, a Tpyd Ha apTOMODHIABHBIX [OPOTrax -~ TOINBKOC Ha& pac-
qeTHBIR, lpu aTOM OonycxKaemheie CKCPOCTH AONd YKpenieHu#
IPU NDPOXOMICHHKY HaAHOOALLIEI'O pacxoda JOBBIWAKTCd HAE
Jo % rnybuHb pasMbiBa JpN NPONYCKe pacyeTHOro pacxoja
nna obecneuennyg s3anaca ypenuuusarcs Ha 20 %,

2. OIMPEOENEHHUWE THAPABJIMHECKHX
XAPAKTEPUCTUK TTOTOKA

'nybuHBl ¥ CROPOCTH nA Bpixone ua Tpybd

2.1. PexuM nporekanus NOTOKa B Tpybax rpud onpenerne~
HUKW TUOPABAHYECKHX XAPAKTEePHCTUK H& BLIXOHAX M3 HHUX
Y C1AaHapJABBAaIOT COrACHO [i, rmlY]).

2ele 1 JIYOMHBLI MOTOKA M Borx HA BHIXOAE H3 NOPOXHBIX TeX—
HUYEeCKH IJlafKux {(HEeroppupoOBAHHBIX) BONONPONYCKHBIX TpPY6
DAB/IMYHBIX MNONEepeyHbiX CedyeHUH npH OeaHanopHOM H HOAYHa-
MTOPHOM pe}xxHMax IIPOTeKAHHd H NapaMeTrpax pacxoia Ha ,
MEeHBLIIUX MJIM PABHBIX TI'PAHHYHBLIM 3HAYEHHAM [lQ(rr} , onpe-
NeNdi0T U3 BbIDAXEHUd

_f?jw{:ﬁ;(jg({r), (1)

e ';Hc ~ KPHTEYecKas rnybmHa B Tpybe (CM. Me2.7).
i

Bce ¢usnueckue BeNHyHHB B MeToanyYecKHX peKoMeHIalup-
gx npencrapiessl B MexnyHaponuo#i cucreMe enurun CH.
tecny ynorpetngiorca pekomemayempie CT CIOB 1052-78
"Merponorusg., Eaousnubl dM3HYECKHX BeNUUUH' [ONILHbHIE OT
yKasaHHbiX enuHul (HanpuMep, XPYNHOCTb YACTHI IpYHTAa
B MM) HJH [QONyCKaeMple K NPUMEHEeHHIO efHHHLbl, He BXN=
aamue B CHU, TO OHH 3aNUCHIBATCS HENOCPEACTBEHHO IO~
C/le 3HayeHusd (PHBUYEeCKOH BeIIHYHHDbI.



QYHKUHIO YKIOHA 1‘{7((,7’) HAXOOAT IO GopMyne

4(tr)= f-Zl/tT' (2)

a KO3pPUHUHMESHT JQK H r'DAHMYHBIE 3HAYEGHHg NapaMerpa pacxo-
na nang pasHbix tTunop Tpyd -~ no rabn, !
Tadnuua 1

S, i el g -y R i ia — pgpi~indnh e f - - ——

T . 'pDaHUYHbIE 3HAYEHU H&p&M@TDHIKOS%HHHm
L TPyoOR pacxona f7Q(FP) | €HT
I{p);gr‘naﬁ B 1, 2 | 0, 83
OporpganbHay 1, 2 0, 79
[Ipamoyronbiaag O 8 % U, 88

2.3. llapamerp pacxona e, onnpenengieT 1o dbopmMynam:
ANd KPYyribixXx, OBOHOANBHBIX W TpPpYD C HNOMOBHBIMH UM IO-
NePEeYHbIMHM CEYEHHSIMH, OYEDPYEeHHLIMH KPHBBIMMK IHHHAMHE

la= 333Dy 5 )

nig NpIgMOYTroOibHbIX

C
Ha= 84-Voths 4)

rne g, %?T -~ COOTBETCTBEHHO WHPHHA H BLICOTA NPHMOYIOJib-
HOIN TpYOwI;
D9 - skpupanentHbifi guamMerp TPYOLI

])g - V'%-“ wﬁt};p’:— 1,13 V‘wcoc;pT (5)

3nech (l’)coup — MJIouladb IIONePedHOI'0 CeYeHHd TPYyOL!
(nusi xpyrapix TPpYO _D9 papcH pguamMerT—
DY TPYObl).
2. Tlpu nmapaMerpax pacxona n&>”d(rﬁ) PIIYOMH DI
Had BbIXOAE& U3 TPYD onpeneiidioT yepes OTHOCHTCNBHbLIC I'N1)y-
OMHb! NOTOK1 O GOPMYIJIC

Trgerx. ) ALy ﬂ& ()

77



Benuuyxua KOsPPHUHMEHTOR /47' , NokKaszaTene CTelneHn S B
lHanason BO3MOXHOI'O H3ME@HEeHHs NapaMeTpoB pacxodop B
3ABHCHMOCTH OT THHA TpPpYO M pPEeXHUMOB IPOTEKAHHA NPHBEe—
Hbl B Tabn, 2.

Tabnuua 2
IR | ""
Ten rpyosl| PexuM nporeka aﬂﬁ“e’p pacxo- [Koadu %ﬁ“ﬁ“
MNa WHEeHT |[Tellb
1 HH 5 CTe-~
| AT

Kpyrnag Tw6olt, xpoMme a =< (0,8} 0,9
) HATIOPHOT O 0,8< Jlg < 1,61 0,8
Opounganes— To we lNMa < 0,8! 0,8
Hag 0,8 <[lg = 1,61 0,7
ITw6oil, kpoMe [lNa < 0,8 0,8
[Ipgmo -~ HAIIOPHOI O '
YTONbHA beadanopHbIi 0,8 < [a < 1,67 0,88 10,687

[Monymanopurmit (0,8 < fla £ 1, 6{ 0,83 |0,25

240, Ilpn HaAnopHOM pexuMe rayObuHbl HA BHIXONE H3 TOx-
HEYECKH T18anKuXx TpPpYO NPUHUMAIT DPaABHKLIMH

’A h(’,gb'/;r, fix < fit
boix = /’H“, i >hr (7)

2.6, 'nybuupr Ha BbIXOOE H3 rohpHpPOBAHHBLIX TPYD C KO-
shduineHToM mepoxopartoctu (ir= 0,025+0, 03 onpepensior
no dopmMynam fél]:

npuw /1@ < 0, BM

-_0 4,6 (8)
D {.'-}{'?"ﬁ—ﬂ& ;
npu 0,8 < /1@ € 1,35

, 0,28
£.91r
_ﬁ—%mx_-: _%ﬁ%g' 3 ; (9)

fnpy [7& -~ 1,35 npuapMamoT

%l&iwx:]} (10)



{lpu nmapaMerTpax pacxona [la < U, 8 rinybudnl HA BoiXxoae
H3 TOGPHPOBAHHBIX TPYDO MOXHO Takxe onpepeljlyTh 110 GOpMYy-—
nam ansg Kpyriapix Tpyob.

2,7, Kpurtuuyecxne raybusb B Tpybax %7:( OUPpEeNensitoT Mo
POpMYJiaM:

npu [la %< 0,8 o

,D
_%)ﬁ.._: ”@ N (11)

1Py O,B“"—'—”Q %< 1,2

, a,25
,_/%;_ = 0,95 ﬂa ; L12)

HANlg OBOHAAIIbHbLIX TPYO

I PH [la < 0, 8
D3y — , (13)
npr O, 8 """”Q = 1,2
0, 2%

Ak _ o o= .
Py = 0,95 Na (14)

n7a OpaMOYroOJllbHBIX TpYO
N /%2 2/3
‘éf“* = a. (15)

3dneco 6{ ~ KOSOPPHUWEHT KUHETHYECKOH 3HEepPruH, SHAaYEHHOC
KOTOPOro aAnda tpyb [IPH 3 TOM

Fne = 0, 482 q/m, (18 )

b
[
w
[
L

rae C} = —% ~yaneabHbIl pacxox B Tpybe,
2.8, [Ina ynpomenusg ¥ YCKOpenud pacueTon riaybun Ha

BBIXOAE W KPHTHUYECKHUX DNYOHH pPeKOMc: VeT ¢ IMOAb30BaTbC
rpagpuKaMy, [PHBEAEHHBIMH B PEeKOMEHAY( (oM hpnjoxeHue 1.
2.9, Tlpu yknosax tpy6 Zr = 0,1 nony TEMO 'IPUHHHMAT b
'AYyOUHLI HA& BbLIXOAE U3 TPYEG pPABHBIMIT HODM. NhHbLIM TAYOH-
ham, I'papuky olipeneneHud HOPMAaNbHLIX PNYEHH B TuoXHHMYEC—
ki I'NIAKHx TPyGax aaHbl B PEKOMEH1yeMOM I[pUIloXeHun <.

4
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2,10, lng Tpy6 ¢ nOBLIMEHHOR IBEPOXOBATOCTLIC, CO3092-
8&@rMOH 38 CcYeT CTYNeH4YaTOH YKIanKi 3BeHbeB, IIPH CpenHHkK
yknowax €7 # 0,04 rny6unpl HA BbIXOAE HNPHHHMAIT C&BHBI
Mi HOPMANEHBIM FAYSHHAM u Beluucisor no | 1, mi, X | nn-
60 no rpagHgam, HOPUBEOEHHbIM HHXE.

Hna xpyrnwix Tpy® nonkaywrcg rpabuxgom (puc. 1), rpoe
1o ocu abcuuce ornowen napamerp llnad =14 Nnobwe) 107
[IpuBeNeH Y0 NOBHUIQHHYIO WEPOXOBATOCTE Tlnodas)  ONDE~
ASRSIOT N0 rpapuxy puc. 2,a (roe A - Buicora crynexef),
a Tpi /7 < U, 225 OHa KOPPeXTUpPYEeTCH UYTeM YMHOXKEHNI
Ha kKosdduupmerT fH , KOTOPIH HAXOAMTCH 110 TDAPHEY
DHGC.2, O

[Ing UpSMOYIroObHLIX TPYD NOALAYIOTCH IPAPUEOM PHCe I,
rae no ocu abcluuce ornoxen napaserp [i4 =348, 144+
{ { - nnuaa cryneneit).

2.11. CKOPOCTHE Ha BRIXOAE U3 TpYD onpenengrT o phop

M YyJie
?,}Lﬂu'x - @/wgm

e (2] 8o NAoLIAAL MUBOT'O CeYyerduyg NOTOKA H& BLIXOHE WS
TRYOBbI,.
Iing npaMoyroibHelx Tpyo

Cﬁ)ﬁbm “*""g?’?&m : (18 )

ANst KPYDJIBIX U OBOMA&ILHBIX TPYH OTHOCHTEINBHYW BeNWUYHHY
(P8s1x /D3 oOUPEnengiT COOTEETCTBEHHO Tabn, 3.

Tabnuna 3

; (17}

ek Bt S ST, sl ST 1 LT r— o N e s i g A i et M ey

AT il Ty il T i e T P M ) el e b

Oeyocurenbra 5 OrTHOCUTEeNhRAY MO an bR’H{HEDI‘O CeQCHHY

rayfusa IoTOKA noyoxa Cléex /D3

Syl S N ol L I e I A IR - bpsiCaall e P ahotl 4RO N el e v, P, Wl Pl bk el

#/Ds o Commewom
— 0 4 j____ 8 8
Hng gpyrneix Tpy6
0 0, 000 0, 004 0, 010 G, 0191 0,020
1 0, 041 0, 0383 0, 067 0, 0811 0, 096
2 U, 112 0, 128 0,145 ¢ G, 162( 0,170

3

e

0
0
U,

11



[Iponomxeuyne Tadn. 3

OTHOCH~ JOTHOCHTEHI:HHH' II0mank XUBOIO CeyeHHs NOTOKA

TEIbHA () Bbrx 5.'2)'5 ~ ) B 3
riybuga CoThie [OJH
FTOTOKA -
/D 2 : o
0, 3 0, 1908 U,217 | 0,235
0, 41 0, 293 0,313 | 0,333
0,5 0,303 | 0,413 | 0,433
0,6 0,492 0,512 0, 531
0,7 0, 587 0,606 | 0,623
0,8 | 0,674 0, 689 0, 704
0, Y l 0,745 | 0,756 l 0, 766
[Inag opoupanbHeix TRYO
0, O 0, 00 0,002 | 0,012 | 0,022 | 0,037
0, 1 0,052 | 0,07 0, 085 a, 102 0,132
0,2 | 0,137 0, 187 0, 180 0,200 | 0,220
3, < 0,240 | 0O, 262 0, 280 0,302 0, 322
U, 4 0,840 | 0,862 | 0,282 0,400 | 0,422
0, 5 0,437 0,487 0,477 0,492 | 0,510
(), B 0, 527 0, 512 0, b62 0,580 | 0, 595
a, 7 0,612 | 0,625 0, 640 0,655 | 0,870
0, 8 0,630 | 0,602 0, 707 0, 722 0, 735
5,9 | 0.745 1 0,757 0, 767 0, 777 0, 782

C ueapln YIPOUIEHUs PACYeTOB B PEKOMeHOyeMOM IIpPHIIO—
WHHM 3 HUPHBOOATCH PpadukH And onpefejiesusa CKOpocTeH.
Ha BLIXOOAaXx U3 KPYyDiwix TRYO.

Pacuer ruapaBnpdeckKix XapPaKTepHCOTHX lIOTOKA

A VEKpelieHud Ha OCHOBEe MaTeMaTHYeCKOW MOeliH
2,12, Maremaryyeckag MoOenb, ONHCLIBAKNAY TEYEHIIS
HUXEIX Obedax BOMONpPONyCKHBIX TPYO npH GUKCHPOBAROOU
(HeM3MeHHOJi BO BpPEMeHM) NOBepPXHOCTH [HH, COCTOUT M3 CH-
cTeMpl ypaBHeHu# npymepnol (1manopoil) ruupapiuku (ypan-
IIeHU R MeJIKO# BOAbi C TPEHHEM) H TPAHHUYHLIX YCIOBH,
OTBETCTBYIOUHMX pPeallbHbiM YC/AOBUUM IPOTEKAHU,

o

P2



b1

a) r

b ] iy | i eeee—

S N s s N W i B S RO
} | | i _1 1 i | g ..-.
T T T T T AT
— * + ey 5,7 M ~ —+ s - ——
i + i | | i t 1 } 1 '
— e —— 4 s - . J,é | - i = ey e — g ' 1 .
| | ': | ! I | | ! 1
4/0 - - ? ; E :l | 45 | ~t ' T - T ‘""1‘"‘"? S
A S A R ATV I R O
el R 74 T T
707\— = 4 1 4 =] e
} . 1 } !
Qﬂﬁ! | v o - ' 17,3 | I TUN R I S
go5| 00228 227 2T ~ @ SR AT
) SEREED N S 003 GIY 406 408 ox0 0204/
qgo% —1 ‘ |
——
o 0ry /.
9032 ALEN =
A 4A .
T T 1
4'47[‘7[ |
g 02— Puc.2, I'padux nna onpenenesus
, , - ko3dduuueATa NrUBeneHHON NOBBI-
’ | WEeHHON WepoXOoBATOCTHU B KPYIIBIX
] | TpyBax:
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Puc, 3. I'paduk ang onpeneneHus HOPMANEWRIX DAYOHH B NPIMOYIrOnbHEIX TpySax
1PN CTYNEeH4YayoOd YKIagKe 3BeHbEB



2.13. Ypapueuuq, a3anucaHasie B PopMe HHTErpanbHbIX 3a-
KOHOB COXPAH@HHY, HMEKT BHII!

(ffﬁ?)d(})ﬁsé/ﬂf’(?} dc}-* 2’?55/70(6 +
""}fﬁ? VZeAG* ,sz/l ?/“’/ZF’/dG 0 (19)

(11 1elG)e ?ﬁ(ﬁadé" )=0, (20)

rae _*G' ~ oGnacrb TeyeHuq B IJlaHe;
{3{’“ . t) - rnybuna noroka;
'2',{76', .9]-— paOHyC-BEKTOP B I'OPA30HTAa/bHOI
NIOCKOCTH;

¢ - spems:
‘('C,ﬁ)- BEKTOpP CpeaHen no rinybuHe crkopoc—
TH TEeYeHHd, JexaliMi B IMOPH3OHR—
T&HNLHONH I[INOCKOCTH;
_#é’ ~ rpauagda o6nacru (>
dg*-??dg ~ BEKTOPHBLIK SNeMEeHT CpPauuibl & ;
/1 -~ eQMHMYHBIH BEKTOD BHEWHEH HOopMa-—
X K I'paHHIe;
g_ﬁ_—-* YCKOpeHue CcBOOQOHOTO NaeHUg;
£ é(L)~ nosepxHOCTH OHA}
V:Jﬁ_ ,,g;_}__ﬂﬁd)(bepeﬁﬂﬁ&ﬂbeiﬁ oneparop amumi-
TOHA, OCRCTBYIOWHUH B TOPUIOHTAIL-
HOH MIOCKOCTH;
/f'? — KO3(hUWHHEHT IUAPaABAMYECKOro Tpe-
HUH, BBIYUCIIIEMbIH 1'[0 QOpPMyie
Manuuara /1 = ‘76?}7 757#/3
'pannuyapie ycioBHa And Haubonee XapakTephroro aiag Huu-
HuX Obedor TpPyO cnywas, Kornpa yucito Opyna Ha BeIXOAE
H3 prom 00/bIUe eaMHHUBI (F’Z,Ebm Z 1) mMewT BHA;

W=Vaux | 1= Frtmne Gz:  Va =0 ma Gz, (21)

tne Of - yacrth rpaHulbl (5, COOTBETCTBYIOWAR BBKOLHOMY
OTBEPCTHUIO TPYObi, 15



|
(2 - Taepabie (HenpoHHUAeMBbI€) CTEHKH UMM Gepera

aora;
Un - HOPMAa/IbHAYA K rpaHHile KOMIIOHeHTa CKOPOCTH.
2.14. Cucrema ypabuennit (19), (20) c rpaHuyHbIMH
yecanopuamr (21) pemaercs 4YMCIEHHO METOOOM KOHEYHBK pPa3-
HOCTEH HAa pPerynlgpHoOi ceTke, COCTOSHEeH H3 INPIMOYIOJbHLIX
M/IM BLINYKNbIX 4YeThIPEXYTrONbHbIX g4eek. |IpuMmendiorcg cxe-
MLl CKBO3HOINO cyeTa MNepBoro ¥ BTOPOrO MOPHAKOB TOYHOCTH,
OCHOBAHHDIE HA HCHONL3OBAHHH AQHAJIMTHYECKOI'O pPEeLIeHHd 3a-
jiayy O pacliage ruapoaAnHaMHYeCcKOTo paspbiBa [5-—8_]:

A Glho~to))T *}%M” Gi)=0 (22)

/ cau/? &)a-(h &“‘)a]/C*Z ($77): (Ve Ec) *

--rﬂ%f/-}

+-—~§ Z /n. Ge +F4 ?}7 /7?")0 e =0 (23)

CxemMbl {22), (23) aanucaBbl AnA NPOU3BOIBHOI HYeThpex—
yrOMBbHON sueiiku, HumxHuMm nunexcoM U7 ormMeuenm cerTou-
b€ BEe/IHYhtbl, OTHECEHHbIe K UeHTPY d4YelKH, HHIEKCOM L -

BeJIMYMHDLL OTHEeCeHHble K € —~it cTOopoHe gaueitku ( € = 1, 2,
3. 4). Cumponiom A" O00OBHAYECHBI BeJHYHHbLI HA BepDx=-
neM M HWKHeN crogx no ppeMenu; € - mar nc Bpemenn;
NG - nnomans aueiiku: F¢ -~ alInpoxkcuMalug 4neia

q. f.f hvZ2edG,

CifR06b BHIUMCNCHAS BENHYHH >, e, J¢ nns cxem

IOPBOTO H BTOPOIO NOPHAKOB TOYHOCTH, a Takxe adhdekrnp-
HLIC A/II'OPHTMbI pacyeTa pacnana IUAPOANHAMUHYECKOIO pPa3—
PbiBd NonpobHO onucaHsl B paborax [5. O, 8]. Tam xe pag—
CMOTPEHbl BONPOCHI MOCTAHOBKHM PAJHOCTHBIX OHAUIOMOB 1'Da-
TUYHBIX YchoBuid (21).

2.15. Ha ochope paspaboraHnpx aAropuTMop B Jjaboparo-
pHu MOCTOBOM ruapasiuky H ruapoiorun HHHCa coapana
H 3KCnayarupyercd nporpaMma WASS R HAa gabike @opriped
Uta O BM cepuu EC, TlporpaMmMa 1o3pongs !l pacCUYUTHIBA I
PHAPAOBAKYECKNE XAPAaKTePUCTHUKU HOTOKY 1B KAMAON TOYKE
YEPemIeHMs Ipd pPasdnuuHbLX YKIIOHaX rpyObl U Jlora, pasaiauu-
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HEIX KOa(PpPUIKSHTAX WEepoXoBaToCTH M # NapamMeTPax pPacxo-
na flg ¢ y9eToM BiAxsgHHMA GOPMbI BOPOHKH pasMbiBa H YGIO-~
pif NpOoTexKaHwss B BhIXOOHOM nore, lipuMepnl pacuera HEX-—
gero 6beda no nporpamMme npgpseneHs b [ 0, 71, NpHMepPs
pacuera npyr@x rugpaBAHYecKudXx 3anad — B [5, 6] Obnagy
nDoClenoRaTe/lhHOCTE PACYETOB TakKoBal

a) Ha I/I&aHe HUXHero 6keda BOAONPONYCKHOHR TpyObl CTpO-
HTCS PASHOCTHAY CeTKAa, yYHThIBAKlada peanbHble OovepTaHud
BLIXONHOI'G Jsiora, pPAacHno/loXxeHUe U auamMeTp rpyObi, MAJIHHY W
MAPUHY YKPENNeHHOH 4acTu, pasdMephli BOPOHKHE DA3MbIBA}

65) B yaJjiax CeTKH 3a4[al0TCHd pealbHble OTMETXKH [HA HA
YKPENNI@HVH M B BLIXOAHOM 7ore {(c y4yeToM dMM pa3MbiBa),
a TaKke KOa(hPHUHEHTH! WEepOXOBATOCTU K HaydaNlbHLIE 3HaAYye—
HEHE CKOPOCTH 4 raybuabl B Hux HeM 6bedpe (o06biypo oHM
APHHRMAITCS OLITOBLIMY )}

B) HA CTOPOHAX 3JI6MEHTOR CeTKM, HNpHIerammux K rpa-
HHUAaM, S3aJalTCR rpaHdufble ycrnoesug (21);

r) OpOU3BOAHTCS pPa&CHEeT 0 NporpaMme a0 HaxOoXKAeHHd
CTAIMOBAPHOTO pEeUIeHHd, KOoI'aa Iolig CKopocTel n riybun
HA YEPeNNEeHHH HA HEeCKOAbKHX HOocnenoBaTellbHbLIX wWarax no
BpPEeMeHKM HNpPaKTHdYecKH coBnagawT, llpu onpepeneHHbpx ygio-
BHAK CTANHOHADHOE peliCHUEe MOMET HE CYUOeTBOBATE (CBO
HOCTh TeyeHHd), lorna HeoOXONHMO AHANHUBUPOBATE PEsYiib-
TaThHl HA pPaA3NUuHBIe MOMEHThl BPEMEHH,

[{ppmMep pasHOCTHONH CeTXKH H Pe3dyAbTaToB pPacyeTa no
nporpamMe MnpupefeH B CIPABOYHOM IPHIOXeHuu 4.

Pacuer raybulH, ckopocTedl ¥ ILIHPHHLBI Pa&CTeKaHud
HOTOKA Ha YKPEeINJI€HUH HA OCHOBEe
SMIHPYYECKHX 3aBHCHUMOCTEH

2.10, M'mppapnuyeckue xapaKTepPUCTHKU [OOTOKA HA YKper-
nedun npe yknonax nora €ta = 0,02 onpemengior CoOriacHo
Pyxoponctey [1].

MaKCHMANBHYIO CKOPOCTDH HA& YKPEIJIeHMH MNPHHUMAIOT

?);rrm( = 1,2 Z/QZbM, (24 )
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troe Zf’ﬁux — CKOpOCTh Ha Bbixoge B3 TPYOHl (cM. m. 2.11),
Cpeaunue riayOuHb /?-yﬂp(H) NOTOKA B KOHUE YKpenrieHHus
nimaoll oL * (2 - 8) D9 BhRcHawT 10 bopMyie

hyHP(H)"’ 0,2”&39 .. (25)

HinprHY pacrekasudqd NETOKE HA YKpEenjleHWn B CTBope,
DACHONOXEHHOM HBa paccTogAMK 2C OoT KOHUA OrojioBka, Haxo+«

nNgT No 34aBHCHAMOCTH ¢
chtcr:é[(% 1"{) *--i]-f-gp >

rae BP - WHPHHA Oro/loOBKa B KOHUE ero;

5134 3 (4], 21)

rne K - koadduuueHT GOpMbl BOPOHKH pasMbiBa, OIpenes-
eMbpIfl MO rpapuky puc. 4;

A/?max—- MaKcuMallbHas IiyduHa pasMbBaA Ha OAHHOE pBpeMd
(cM. pazn. 3);

QK. = 0,51'\/9_11);7& ~ 3 TAJIOHHBIK pPaACXOl,
LIpuBAnxKe H0O B CPEeAHUX YCNOoBuax Nokasarellb CTeNeHH
MOMX HO Olipegelnsatb no dopmyne QA

i ?

K
S =078 1+ 0,36 &2 Q) (28)
dﬁmax Dy = 9

(26)

nosydenson uad (27) nmpu K = 0,8 u
*.17., Tupnpapnuueckune X pPaKTEPHUCTHKM NOTOKa Ha YKpen-

TOHUK NIpu YKIopax jgord L4 7 0,02 onpegenstor no npapojlH-

MbIM HHXE€ (opMyHamM Aniub 1UPH KosqgpHudeHTe wWwepoxoBaroc—

1 ykpennenusa Myxp = 0,011 -~ 0,016, B ocranpaex cnyua-

(X pacyeT cnenyeT NpoBOAUTh MO NporpaMmMe, OCHOBAHHOMU

Ho MATEMATHYECKOH MOAENH NPOTEeKAHUS (CM 1.2.2).
MakcuMAanbHY0 CKOPOCThL HA YKPUNNeHUNW OPHHAMAKT

Z}max = ?/qé’mh . (29)



L/Dsf 2
0.8 ™ = )
05 - NS i S 1
4 /0

a4 - ) B ‘ ]
Qrz - l 1

1 | J e | L
0 Gy 68 12 46 R0 24 28 32 36484, /D

Puc. 4. I'paduk nng onpepnenenus kosdbdbuuuenrTa K hop-
MBI BOPOHKH paA3MbIBA

KOPOCTH U/ HA YKpelNIeH’HH onpenensioT Nno (GonMmMyjie

2 ooen e X 5/_2‘25] .,
?j:;acb exp‘_ (5,b — 0,251)3 )( JPO.CT ) (30)

r'ae (Lj; - PACCTOSIHHE OT OCH IOTOKa (cepeﬂHHbI YKpen-
MTeHud ) N0 NAaHHON TOYKH:

/
Bpacr = qucz — IMOJIOBWHA IHPUHBLI PACTEKAHH ;
Zﬂéc:b — CKOpPOCTBL HA OCY IHOTOKA . Pac—

CTOSHUN X OT KOHUA OTONOB KA.
(JceBag CKOPOCTb 34ZaeTCsd COOTHOINCHHEM

"%.ﬁi_: exp| =g 004(% 2'#] (31)

dopmynamu (30), (31) MO¥XHO ~"ONB30OBATLCY B HHANASU—
<t X* N
He 0 = X/ Dy < op, X
_— - |
I'iiy6nBEbpl HAa ykpeunenuu upu 0,5 =< /59 ~ 20 oupe-
NeNHUi0T Mo HOPMYnIaM

19



(33)

LinpuHy pacrekasHud HOTOKA Ha YKpPen/eHHH onpenengior
noe gopmyne

Bpaer = MJ\/““gP : (34)

3nece M u N napamerpsl, onpenenseMbie COOTHOIUTCHNS »
M1 »

. q ] 3/‘*{
M :“vzica'— v ?iﬁ' z., Ie ‘ %)

YKp

N =exp(~ 7 L5 I,
QR

**Nox/D; (30)

rae Cyf(p ~ KOapbulUueHT ll]e?';;‘ HA YKpPenileHHnH
(37)
3nec ﬁy.«'p — cpendsgq rnybuHa nNOTOKA B KOHIE yKpen-

neHMd. lipuHuMaeMag 1o dopmyne (25).
[ns ynpolieHHsi pacueTos penuuuns & (IC, ?. ), # (K‘,y )
MOXHC onpeneingrb N0 rpagukaM pPeKOMEeHAYEeMOTro NpHIIoKe—
HIY O
2 18. B poixonHbix pycnax ¢ racuteingMu (n, 3.4) rnyou-

Hbl, (XOPOCTHK U TI'pPaHulibl paCTEe€KaHHd NOTOKa Oonpenengron
cileaywouumM obpaaom:
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a) NIpH npEMeHeHun racurenel B BHAe pebpa H CTEHKH
B pacTpybuom oronopke (Tunel pbixo4HeX pyca 3 u 4) c
He KO TOPLIM NpHONHXEeHHeM MOXHO FROAL3OBATLCH PEeKOMeHga-
WHAMHM [AJIg BLIXOOHBIX pycll 6e3 racurelei;

6) npy NpHMeHEeHHH TracurTeljig B BrUAe BOAOOOHHOHA CTeH-
EH XADAKTEPHCTHKHM HA BbLIXOAAX H3 COOPYXEHHH onpeaengior
B COOTBETCTBUHH C METONHKOH, HANOXEeHHOH B [i. 1. XJ.,
C "HexoTOpniM npubimxenyeM N8 HABHAYECHUd THNA YKpen-
HEHHA MOXHO TPUHATE paAcCUEeTHbI€e CKOPOCTH HA YKpenneHuwu
papaniMHd © M/ c npu pacuetHoM pacxoae M & M/c - npu
nambonbweM, lUnpuHYy pacTekKaHHd Ha& YKPEeNJeHHU Olpeaeily-
IOT MO (popMyram [1, i, X] . [Ipu racurene B BuUae paC-
mypswinerocd Konoana c¢ popoboilHod creHkoit (rTun 5)

Bpaer :ﬂgp {1+Q55%[??% (‘f"ﬂr) +0 f25]}‘ o (38)

Py racuTesNe ¢ ABYMS BOAOBOHHBLIMM CTEHKAMHU (racu-
reint HHUWC, Tamn 6)

Bpaer <bp]2.52 +2,.18%[§f (1-¢-)+0,20]}, @

roe gp - JHUPHUHE BbIXOO& H3 IracCuTeld:
Cr — YKIOH [OHA racureld,

3. OMNPEAENEHHME OE®OPMAUMMKU OHA
B HUXKHUX BbEDPAX TPYD

AapaKkrep gedpopManuil U peXUMbl HPOTEKAHKY
B pasMbIBAEMOM JiOI'e

3.1 ITOTOK, nomapmagq C YXKpemleH#ds HA PA3MbiBAEMEL
PRYHT ora, ofbpasyeT B HeM BOPROHKY, IPUOIHXKEHHO HMEo-—

Y10 B NAaHe (OpMY 2iliurca, B INPOCTPAHCTBE — IOpMY 97—
JIMNITHYE CKOrO KoHYca (puc. 5, a). BuicoTa a1oro KOHY CA,
papgHag MaKCcHMAaANbHOH riaybuHe pa3MbiBa A’lz?mc.u Vo JAH—

HOE BpDeMd. 3aBHCHT OT YKJ/OHA, ¢(OpMbl U paA8MepoOB TPYOLI:
BEJIMYUHBL U OROOQIXUTENBHOCTH NABOAKA; YKiIOHA, GOPMEbI
H XAPAKTEPHCTUHK PpyHrTop Jora., C yBe/MmyeHHeM PO ONIKHA—
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Puc. 5. Xapakrep nedopMauHii H peXuMbl NPOTSXAHHA B HAMHHX Obedax TpYO:
a - MOBepXHOCTHBIN: 6 — NOHHBIN; | - KOHTYD BOPDOHKH Da3MbBBAa; 2 — KORTYP KaHasal;
3~ rpammiibl pacTexazHus



ff.ﬂaﬁ i
Jirry 8/60. 6K Eax)
. (o 4ol 4

Puc. 6. Tane BRIXOQHBIX PYyCa:
penneskre; 2 - NPeAOXPAHNRTOABHME OTKOC; 3 = BepTHXanbHAA CTEeHKA; 4 w
B XOHIle YKpenneHuss; O = OTeHKa B pacrpybe; 6 -~ xameHnass mabpocxa;
eHKa B pacmupariiemMci pacrpybe; 8 « CTeHKA Ha BrIXOOE U3 PACUHIRPAIOw
IBrocg pactTpybdba
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TeNLBOCTH NaBoAxa MM, pOBPACTEET, AOCTEMAR CBOeH Npenens-
HO# BeeyKHb a/;ﬂﬁ NBIL 38 6ecKoHeYRO 6Bonbiioce BPEeMs,

B gacrosmux Meronsueckux pexoMeHpamuax /A #rmax ap-
nge Tes OCHOBHCH paCyeTHOHR BeNHY4YHHON, onpepenqwoiled THUII
n pasMepn yxpennesgufi, a g lap HCOONBIYETCHd Kax napa-~
MeTD B (GOpMYNe A/igd HaXOMACHHS A'f{?max. )

3,2, B pgne cnyuaer npu yxnorax nora ¢~ 0,02 za
ROPOHKOH PABMHEBAE HHXEe MO TeYEeHHIO BOSMOKIO 00D&30BAHKE
NPOMOItHE (KaHaBhi), XOTOPOE NPUBOAMNT X YBEIUUSHUIO Ty-
GKHbl Pa3MLIBA HA BeNHUYHHY, PaBHYIO IrnybxHe Xampaskl Ha ee
sxone (puce 5, 6}, B SaBHCHMOCTH OT I'HAPABAHYSCKHX Xa-
paKTePUOTHE NOTOKA, YKJIOHE& ¥ I'PYATOB [Ora NDOMOHHE MO
WeT uMeTh nuGo orpannuyeHumB xapaxkrtep, AMO0 DA3BHDBATLOH
A BCeM NDOTaWeHHHM JHora, B nocnepxemM clnyuzae H200gonu-
MEl CHOUH&ADEBIE MEepDhl 32LKMTH, TaK KAaK 270 YI'POXa&sT GO
APAHAOCTH BOMONPONYCKHOIO COODYIKEHH .,

3.,3. B moponxe pasmMuipa BOZMOXKHLI [OB& pPEeMHMQ IDOTE-
K&HH$ NMOTOKAa =~ nompepxuoctanit (cM, puec. B, a) ¥ ROHHLIE
(oMo puC. 8, 6).

JloHHBIR Dex@En xaDaAKTepriyeTcd HAIHUYMEeM NOBEDXHOCT-
HOPO THOADABIKYECKOTNO NPLIKKE ¥ AOHHOIO TPAH3HTHOTO HO-
1ro®a. | nybuHa pasMeiBa IPHE 9TOM pexumMe Haubolbluas,

llopepxpoCctTHEE pempM XaPAKTEPUAYEeTCd HAaNHIUHSk [1CH-
100 LANLUA B NOBE@PXHOCTHOI'O TPAH3HTHOIO NoTox&a, Paa-
MBbIB NPH 3TOM pexEME cymectTBexuo (B 1,5 ~ 2 paza) mMenb-
q1€@, YeM NpPH [AOHHOM, Y OoTolumprifl NMOBEPXHOCTHSLE pPeXHM
Jd0XeT Ounite ofecneueHdH NHIIL CcrneUMalbHBIMH ycTpoficTBamuy,
K YU CIY KOTOPHLIX OTHOCHTCH pebpo B KOHUIE VEpenlJenuda u
rACHT eI,

3.4. [Ing samuTw HuxHEro 6beda OT pasMbBIBOB PEeKOMEH-
1YI0TCa cleaywowse 6 OCHOBHBIX THIOB BHIXOAMBX pyca (puc,B)
'mm | npencrasnser cobo#l yxpemnnesmue C KOHIEBOH
{&CThI0O B BHO€ HNPEeNOXPAHHTENABHOro OTKOCA, THN 2 ~ T0 XO
> BepiukKallbHOH credkoit, Tun 8§ orangaerca or Tuna | Ha-
IMyHeM pebpa B KORUE YKpenneHud, TEN 4 ~ coyeTaHuem

3JTEHKH B pacTPyOHOM oronopke c peCpoM B KOHIEe YKDpele-
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HU . 1 HII O npegcrapiger coboit pacugpaloomuicad noaobof-
HLIE Kojlogel ¢ OHOH CcTeHkoil, a Tun 86 - ¢ ApYyMSa CTEeH-
kamu {(racurens UHHWUC), Tunm Ha, B8a ornuuampTCyg OT
TUTIOB O, © HaANH4YHEeM BEepPTHKAJILHOK CTEeHKM BMeCTO npeno-
XPaHUT/LHOrO OTKOCA,

Bo Bcex THnax BBIXOAHBIX PYC/l 3(PeKTHBHO NpHMEHEeRHe
KaMeHHOH HaODPOCKH B KOHUepblx yacTtgx. CooTBeTCcTBYIOIHE
HOMEPAa THUOB BbLIXOAHbLIX PYCA noMeyeHbl UHIOeKcOM " K.

Tunwm 5 (54, Bak) u 6 (6a u Bak), xax OpaBHilo, HC~
noNhaywT Ald TPYD, YKAaabBaeMbiXx ¢ OONbLIUMH YKJIOHAMHU
( xocoropHuix)., NeoMerpuueckde pasmMepbl U FHAPABINUYECKHC
XAPAKTEPUCTUKH B HUXHUX Obepax TPyO € BHIXOAHBIMH DYC-
JAMUA 2THX THIIOB OIpenengioT B COOTBCGTCTBHYU C PEKOMEH—

M siMu, UW3NOXeHHbIMUH B PyKoponcrtere [1, ", X],
MakcumanbHEbie I'VIYyOHHBI Pa3MbIBa

3.5, Maxcumanbubie rinybyuHb pA3MpIBs NPH YKIOHAX 10—
ra i < 0,02 onpepengioT [0 gopMyniam:
a) B BLIXOAHBIX pycgiax 6ea kaMeHHo# HaObpoCcKH

A mox :A%np 7 (40)

6) B BLXOAHBIX pycaax ¢ KaMeHHOH HaﬁngKDﬂ
/3 _Aémﬁg_

A
A /7s7rax(l—!} :AAr:p(a:) +/4 O/H i WK 7 (41)

rge A /7np H A%’?;‘r‘?ax -~ COOTBEeTCTBECGHHO IpenellbHaAd M
MaKcuMalibHag Tnybnunl pasMbiBa

B 3afAHHOM BBLIXOILHOM pycie npu
OTCYTCTBUM KaMeHHO} HAOpOCKH;
( A/‘?np CM. NMe3.7)¢
7’2 -~ KO3athPHUUEHT, YYAThBAWIMHHI Bpe-—

M LIPOXOXOEHMA Napoaka {(cM,

— n 3.9);

WH.‘ - V/elpHbLIA 0BbeM KAMEHHOU Ha-
CPOCKM Ha edMHHUY WHPHUHbI YXKpell-
ey ©O CPeAHYM [AHAMEeTPOM KaM=—

H 9 du :




A- KO3 bdHUHEHT, NpPHHUMAaeMblii B BBIXCOHBIX PYCGNAX C
BeDRTHKEIBHON CTEHKOW U/l NPeJjOXPAHHTE/LHBIM OT-
KOCOM B KOHUHe ykpenieHuag papHbpiM (; 13, B BblXOog-
Hbix pycnax 6ea nux - U, 5
d - pacyeTHbIA AMAMETp 4YacTHUI TPYHTa (cM, 1.3.8).
Onst appextuBHOR paboTel KaMhg B Habpocke obpem ero
cnenyeT sanaBath B npeaenax Wremiag < Wk < Wk max),
A4 KPYHNHOCTBL — HE M2HEe MNONYYEeHHOH #3 BbDaXEHHd

- A 3/4
olwzol ™| }@,ﬁf”ﬁ J 42)

Muuurmanbuabif WK(an/n Mu;{cnmanbﬂmﬁ Wx(maﬁ:)
yaenseuie o00neMpl KdaMHg onpenengior no GopMylam

WJ{ (i) AO/H fé’ﬁ‘%ﬂ;— (43)

Y (2 o
WK(?MQX) ::fi“?(ﬂa @K) : (44 )

Mpu Wi <Wktmin)pacuer pasmuiBa cienyer npodapo-
nuTh Bes yvera zabpocku,
{1pu K ?/W;-((max)rnytﬁnay PDa3MpIBa OnpenengrwT Uo

e -
hopMY It py

ifémﬂx(f-:) [A?llnp (O/H) mi%iﬁ/ l__iff’:mx_)(dm

3.8, Maxcumanpupie rnybHubl pagMblBa BPH YKIIOHAX J1O-
ra A2 0,02 onpepengwT 00 GOpPMYBR&M:
) B BHAOAERIX pycnax 6e3 xaMerHOR HaBDOCKU

A 'A;?ax m.ﬂ ;LIIHCEX%ﬂ éimn—f ‘

) (46 )
0) B BbXOAHBIX pyeiax C KasMenno# nabpockoyn
Y
A =Af + 142 (
rmax(H) ~ A4 Flmax(q) 7 A T x| 47)
rone A Axam — rAySMHBI pasmplBa BBIXOAHOIO 10OTa 34 CYeT
BOBMOXHOT'O OBPABOBAHHY IIPU HOUHDBL (KAHABDIL)

B ee Hayajie (cM.1nme3.10-3.14,
29



pu LA > 0, 02 mMupnmManpamit obrem xaMug p pucbepme
ornipenengioT 1o dopMyne (483): nonpaBxy HA u3BHTOK KaMuy
HE BBOOAT.

3.7. IlpepenbApie raybuHsl pasMpiBa OUPeAeIFIOT O QOp-

Myne 3 0,2

fﬁ%ﬂPﬁY/a\MWﬁg(g f[—(f/ﬂg 18 8, ﬁ:.lgi@)

rae { - vaxenmanbusi pacxon peryisaMeyTHAPYeMOro HODMa—
Mu naponka {(pacyersoro unu saubonsiuero):
ol - NIMHA YKpemwiepus, Mi
£ . wnpmna OTBEPCTHY PAPHAY HAMOONBIIEMY I'OPHBOH-
’FE&J‘II:HDM}? paamepy NONepPeyHoro CeYeHus coopy-

03 MEHA S, o
G = 0, 85{%— "" ’ - pMacmraduel Xea3dduliliernrt;

do= 1 M3
"W~ xosddnlneHT, YUHTHBAKIHNE THI EKORUEBON w8 CTH

BbIXONHBIX PYC/AS NPH HANHUYEE HPeNOADAHNTeNbHO-
ro orkoca ¥ =1, [P HANKYHHE BepTHUKaJILHOH
crenkn W= 0,6, 1/1g BHXOOHBX pPyCl c pefpomM
W = 1 HesaBHCHMO OT HANHYMS CTEHKM;

‘T, S - xosdduuueHT M HokKasaTellb CTeNeHH, BHAYCHHH
KOTOPBIX QJId PasJIHYHKIX TUNOB BUIXOOHBLIX PYCIl
npuBeneybp B radn, 4,

Tadbnuua 4

Koa ?H—- ﬂoxaafreb_z)?ﬂocm‘eﬁbﬁbxﬁ
Tun ppXOOHOIO pycQia Ly e AHHYIHBI
CTeeHH CXON /)

i (YA

1, 1k 0, 9 0,6 bes orpannye-

| HH®

2, 2k 0, 9 0, 6 To xe
3, 3x 0,06 0, 4 1,0
4, 4x, 5, bk, Ha, Hax 1,0 1,0 0,5
6, 6k, Ga, Bakx 1,0 1,0 0, 3

B nmocneguem cronbile tabit., 4 BLINHCAHLI T'PAHUYHbLIE 3IRa-
YeHn g (Q/Gpc )rp , UPH NpPEeBbilIEHHH KOTOPLIX B GOpMYNY
(48) BmecTtoQ/QK pONXKHBI NOACTABAMTBHCH 9TH BHAYEHH Sl
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3.8, [lpy pacuere paaMuiBOB TPYHTH B JOore nogpasaeiig-
IDTCyl HA CBYA3HbIE U HECBA3HBIR, K HECBM3HBIM I'DYHTAM OT-~
HOCGHTCH KpynuooODnoMOuHbLIC K Necyasnie PPYHTHI, He obla-
JAKIKE CBO{CTBOM NNACTHYHOCTH (packarThipaHus).

K CBE3HBIM OTHOCHATCH INIHHUCTHIR, CYIIHHKCTHIE M Cyiec-
yadble TPYHTLI C uYHCAOM mnactuunoctH 6Gojee 0,01, a tTax-
e MIMHACTBIe H TNeCyaHnle I'PYHTH IIPH CTeneHH 3atopdoBai-
noctu (coluepxanHun pacTHTeNbHbLIX ocratkoB) Gonee 10 %.

PacueTHpt AnaMeTp 4YACTHU OOHOPOAHOI'O HECBSA3HOTIO
rpyHTa onpenendioT 1o gopMylie

(49)

rne Pl - conepxanHe no mMacce B npounernrax ¢ - bpax-
IHH CO CpeadrM [AnaMeTpoM YacTdl di .

K ogHOpOAHBM HECBY3HBIM C/leAyeT OTHOCHTHL I'PYHTDLI,
VAOBJIGTBOPDHIOIIKE YCIHNOBHIO _gmaz_ga, rae dmax - cpen—
HBR uamMetrT) KpPpYIHBIX ‘{HC’I‘HH,d KOTOpbI€ cocTaBngioT 9 %
OT MACCHI T'pPyYHTa& HIH AUaMEeTp CaMOW XKPYNHOH dpaxuuu,
aClii OH& COCTAaBAdeT He MeéHee O % OT MACChi M'pPyHTA.

PacueTHell auaMeTp CBE3HOIO T'DYHTA ol , MM, onpenpe-

AHOT NO (popMyie

| oA =10(0.15+10 “Cp), (50)

e Cp-—- pacueTHoe cilenjenue, lla, KOoTopoe onpeaeig—
0T Ha OCHOBAHWM CTAHOAPTHBX METOAOB HCHLITa—
HHPE OoDpasliop B COCTOgHHUHHM KANHA/AgpHOrO BOROHa-
CBIUI€HU I IIPH TIOJIHOH BIATrOEMKOCTH C YHYeTOM
BO3BMOXHOTO (BepoOgTHOrO) OTKIOHEHH: 3HAYCHHY
CHJ1 CHEIJIEHHs] OT HOPMATHBHBIX, AAd NpenBapyu-
renbHBX pacueTop sHawenne (p iy DAMHACTDLKX
FPYHTOB MONHO MPUHUMATL IO NAHHbLM

CHull 2,02.01-83 [ 9], a ana Ttopdpos —no Tabirs,
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Tadiaguua 5

XapakTepHCTHKA 3aTtopdOBAHHOrO I rPacq@THoe
ConepxaHue pacTHTellb- cllenJicHue 5
HhiX OCTATKOB B I'DYHTE Bun topda CPhI“‘C/CM =
% o = 105 fta
> 60 ' [IpesecHmI 0, 005
L ) XpQueRbi i 0,025
6040 OCOKDBOI‘HHHOBblﬁ | 0, 025
o ] | Charnosnri N 0, 04
'~
1095 ?COKOBOT‘HIIHOBbIﬁ 0, U075
Charsopbli 0,10

1

[Ilpy uanuuuu B JHOre 3ACOJIeHHbIX M MEpP3/biX~ CBSI3HBIX
PPYHTOB PaACYeTHBLIR HX AxaMeTp onpeaendior 1o QopMylie
(50) ¢ Bpepenuem B Hee KoabbuumeHnrta ﬁ”ﬁ& ﬁc

Koadpuuuenr 3¢ npunnmaior 1no tabn, 6 B 3aBHCHMOCTH
O1 COCTapa NopoAdbBl N COAEPXAaHWd Nbia, KOTCphie onpenens—
01 KPHOTEHHYIO TEKCTYPY, T.€s COBOKYNHOCTh MNPH3HAKOB CJIO-
A OHMST MEP30r0 ITPYHTA, OOYC/IOB/IEHHYIO OPHEHTHPOBKOH, OT-
HOCHTENbHBM PACIIONOXEeHIEeM H paclpefelieHHeM Pa3SAHUYHBIA

HO dopMe U pasMepam JICAgHBIX DRKIIYEHHH H Jbaa-lueMeHra,
Tabnuna b6

KpnoreHHag CTPYKTYDPA | (O,[IE-"D}KdHHP nbnn (Oecbd)gunen'l
Ara KCHTOBAad M > 50 0-0, 12
Ceryaragyg 50 -~ 30 0, 12-0, 25
C.loucrasi | 40 =25 I O, 25-1
MaccuBHag H KOPKOBAY £ 25 ]

JU1d ChIly4YeMepaJllblx

'PYHTOB :

[Ipn conmepxxaHuu NerkopacTBOpPHMEBIX colleid no 3 % xoadh-
bUulveHT npuHUMAapT no rtrabn. 7,
1
[log MepanbIMH IOHMMAKT I'PYHTLI, B KOTOPLX NOC/e HpO-
Mep3aHuga (NPM OTTAUBAHHM) HADYUICHBI CTDYKTYPHBLE CBY i



Tadtnuua

Pacuyerroe | | ‘

cngnmaﬂﬁe FsO, 005(0,01]0,02!0,03} 0,040,050, 075 | 20, 1
>
10°+[1a
Koaddnliu-
&HT /343 0,85 1{0,801{0,64 |0,56 10, 52!0,45

b

F

0,40 | 0,35

Ilpu 6o0npmeM copep)K&HHH collell B rpyYHTe KoaddguUueHrt

ﬂcyc'raﬂalannaae'mﬂ H& OCHOBA&HHM CHeUHANBLHBIX HCCIeRO-
BAHU U,

[Ang BHeCBE3HBIX I'PYHTOB TeMIepaTypPHbI# PexHM HE OKa-—
3bBAeT BIAUYHAY HA HX DPasMbiBAeMOCTL H NO3TOMY Clenyer
IIpEHUMATH /]H: = 1, [Ipu conepxaHuy B HECBH3HBLIX I'PYHTAaX
NerKopacTBOpUMEIX COMEel CPenHui OHamMeTp YacTHl olnpeae-
nsiior no popmyne (49) ¢ koadduumenTom 0, 85,

3.9, Koadpuuuent ] B popmyne (40) npm nponycke no-
crosnuoro pacxona {d B Teyen¥e BpeMeHEM T PACCYMTHIBAIOT
10 POPMYyliamMs 4

7:{_'3 feo (51)

0,25 : 44 - 3
to=540 (&) A%_E.,. *Q""‘(jO #CP)J, (52)

IIPHYeM B cllyvae Hallnyug racurenelli rpaHudHbre SHJIYEHH U
/th onpenengwoT o tabn 4 (cm.n.3,7).
dna peannHmx ruaporpagpon, ¢GOpMAa KOTOPhKX pPeriameH-
rupoBana [ 10 ] (noxasarenbHoro, TpeyrombHOro, rpameupe-
BHAHOI'O), PACUESTHOS BpPEMg ONPEASNdeTCH 3IaBHCUMOCTHIO

ﬂﬁO.b“W/G{) (53)

rae W ~ ofpeM cTOka 34 BpeMsa HaBOOdKA.
Hna donee TOYHOr'O yyera GaKTOPa BpPEeMenu, OCOBQIIHO
Npd THAPOrpadax CHOXHOHR HOPMBI (MHOT'OTUKOBLIX M Tells ),
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DEKOMRHOYETCH NONb30BATHCH METOUNHKOH pacueTa, H3IoKep-
ITO% ©® PEKOMEeHOOBAHHOM upHIOMenun 8,

[Ing onpeneneunms senuunmel ] Hapany o gopmyno#t (61)
MOMEO NMONHaOBETHLCH THADHLOM ipac. 7).

I'nvOHBa IPOMONEI B BHEXOAHOM NOPEe

3.10. I'nybuny NpPOMONHAR CIUNENSNHIT B TaKOH noeaeo-
BaTelbHONTH.,

BeryciaqaioT JUEPHHY HOTOKA [JHHEP  [OPpF KOTOPOH CKO-
DOCTh B AONE DARRE HeRARIMBIBAIESH

i;';y — {Ez fn‘ﬁ * (5“4 )

g

Jneck A ONEPHOBAKHELIX NOIORp DPHHEMAIT ?/a?-d m 1.5 M/,
a BO BCEX OQCTANRUDbIK CAyvasxy

SI——
0 . !
Ui = 2,1 jﬁ;‘%ﬁi (85)

rge Of ~ DEBUBAJICGHTHLE JuamMeTp I'PYHTA J1ora (CMoTlodeB ).

Benwunny BHP CPABHMBAKT © WHPHAOH Jora o/ (ansg
YBIIO BRPANXEHHOro nora) nubo ¢ lpenelnHol WHDPHHOH pac-
TEKAHAY NOTOK& HA HaKAOHHOU HJIIOCKOCTH

chxc?'mp) = M "*"gp? (56)

rane M maxonar no bopMmyne (35) unm no 3aBU CHMOCT sIM
peKOMeH10BaHHOTO npwinoxenus 5 (c samenost Cyxp n Cyxp
na A4 u Ca ).

Ecmn  BHp =64 nubo Bup = Bpaer(np) , TO pasMbis
AHA J710oT'a MOXET IPOUCKXONUTH Ha OO0Nblio# AJAHHE ¥ COIPO-
BOXAATHLCH SHAYUTENBHbBM MNOBHXEHHEeM OTMETOK, B TOM Yh~-
crie M Y KOHWUEeBOH YacTHu YKpenneHus., B sToM crnyyae geoO-
XONMMO NPpUHEMATL crneldalbHble Mepbl 3allUThI: YyCTpausaTh
nepenajgel, YKpPeningib 70O 00 ero IoaoWBbl HJIM HE 3HAYU—
TEJ/ILHOM IIPOTHAXEOHUM,
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Puce 7. I'padux gag onpegsae
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B npordBHOM c¢llydyae onpefelndiT NONOXeHHE ¢TBopa
JC =X mnp , B KOTOPOM UpeKpallaeTCd PABMBIB, # TayGuHy
HOTOKA B HEeM - 110 popMynam:

*HP‘: g f«?}"’ ’ (57)
o N

15! _ (1 N 5/5
HP = ( pacr(np) '\/.—57 (58)

rge pBenuuunyJY oupenenaior us dopmynst (34), npusas
Bpoer = Bnp

W= ._@_ﬁff;d -bp. (59)

BMecTo gopMynn (57) MOXHO uCno/b3oBaTh I'paduk puc, 2
PEKOMEHAyeMOro  NPHJIOXEHHd O.

3,11, [Npouspongr pacuer napamerpon (WHPHHBL U INIYOH-
HBI LOTOKA) HA BXOOEe B KaHaBy, BHayane onpepenaioT Mak-
CUMAanbiyio TnybuHy pasmeiBa A fimax nng ciydas oTeyTCT-
Bug npomonHbl (kamaepi) mo dopmyne (40), 3aTeM HaxoasT
(B meppoM HpUGHUXKEHHH) DACCTOGHUE OT BBLIXOAA U3 TPYOLI
10 BXOHNa B KAHABY

KXuan=LH2+11)dhimax ({1-11£4),  (60)

roe 117 ~ xkoohhHLUHEHT 3allOXEeHHH OTKOCA YKpenlieHus. Eo-
nn AwxaH 7 Xnp , To nonarawotr A FAran = 0,
BbLMUCINOT WHPHHY pPacTekKaHuss Bpoer(iko+) B crbope
nauana kauanet  Bpaer (karx) = Bpaer (X kan) 10 hopmy-
nam (34) - (36},
Haxonar WHUPHHY gucm H rnybuny ﬁnqﬁ NOoTOKA Ha

BXOL€e B KAHARY IIpH cTabunu3alum pasMbiBa |
0528 - a.4#3

- 35 Q
b ran of 32 ?0.2/41;9* ’ (61)




W QA ¥/s
ﬁKﬂH #({'{51/;?0{’/‘( gk’aH) . (62)

Ecnu BPG’ICT(KOIH) < b o , TO NPUHEMAIOT gi(aﬂ=
= Bpacr(kan) , o 1< BLIMUCIIAIOT N0 hopMyne (62), B
IIPOTHBHOM cCJdlydae K pacyeTy NPUHEMAIOT gjfmm u Frxan "
BRIYHCIEHHbE no ¢opmynam (61) u (62).

3.12., Onpenengior cpeaH© I'IyOHHY NMOTOKA B KAHABE

_ A
%?Kam(c:p/ T2 (%’maﬁ +/7HF) . (63 )

3.13. Onpenengwor raybuuy pasmeiBa kKaHaBwl 110 dopmyiie

3
, Vs Buptbrun _
ﬂh#‘wv’ :(XHF'“XMH)( A C*Q 2 )"'7’? KaM %pr (64 )

rae xkosddulimedr llesn C onpeaengoT [IPH A = ’/7Naz-r(c;:)
no .popmMmyne
{ 7/€
C = *ﬁ”{‘? <OH (CP) . (653)

3.14, OnpenensaioT yTOYHEHHOE pacCcTOgHUE OT BhIXOOA U3

TpYOLl A0 Bxofa B KaHAamy
' ~ N Tﬁdﬁggﬂ
XH&H - XHQH { - ml:,/? (66)

! ’
Ecrn ( X:wu« ~ X can )/ X:ww Z 0,3, TO 3aMeHaI0T
Xwort na ot w NPOUABOAQT NMOBTOPRHBIA pacdeT KaHAaBRELI,
Eciu A hxaw > 3 M, TO MubO0 yYBENUYUBAIT OTBEDPC-
THE COOpYxeHHd, b0 NPHHUMAKT chelnalibHblé MeDbl 3a-
muTel (yoerpampaoT nepenanbl KOHCOJBHBE COPOCBHI M Telle ).

4, HASHAHEHHWE OCHOBHbBIX PA3IMEPOB
BbIXO/AHbBIX PY ]

4,1, UCXOOHBIMU [AdHHBIMHUA OJlgd Ha3HAYECHU S OCHOBHBLIX
paamMepor BLIXOAHLX PYCH 4BRAYIOTCY THAPaABIHYECKHE Xapak—
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TEPHCTHER NOTOKA B HExHEM Onede (rnybrrbi, CXOPOCTH H
FPPAHUOBT PACTeKaHKS) U TAYOHHB pPasMbiBpa, B pesaynpraTe
NDACYSTOB OMNPeNendioT ANANMKY H IWWHPWHY YXPemsensng Ha BbIXO+
ne u3 Tpybr, rAyYOMHY SaxOxeHug XKOHUeBOW wyagiH, Mepo-
UPHATHS N0 YMEHBIRHEKKX Da3dMBBOB 3& YKpeniaesxkom (racure-
v, pasMep KA&MeHHOR pHCOEepMhl H T, ).

4.2, Pacuer OCHOBHBX pasMepOB BLXOAHBIX PYCG/ BbIITOJ-
HAIT B T&KOH nocnegopaTelbHOCTH,

1. [IpenpapurenbHo HA&3HAYAKT THIO BLIXOANOrY pycha MO
YHC/ia PeKOMeHOOBaHHEBIX (CM.puc.8), Hexonsg HG CHeAYIOWHX
coobpaxenni,

a) AAS DoHAHOCTBLI0O SarpyMeHHBIX TPpy6 {(1.e. paboraonmx
Npu PACYETHEIX BaNoOJIHeHUaX) PEeKOMEHIYITCH THIb 1K m 2K,
MPUYEeM [IPH SHAYHTEHbHbK YKIOHax coopyxkenuhi Lr ~ 0,04
OPMMEHSIIOT CTYINeHYaTYIw YKIAnKy aBenbens Tpybd;

6) niist HenorpyxeHHpx TPpYO nprMenqioT Tunel | unu 2

B) B KadecTBe BAPHAHTOB aJa TpyO NpH pPaAaCYLTHOM 28
nonHeduy H OcCoOeHHO npu OOMLWHX YKIAOHaX TPYO M Jsora
(27 wu éa Gonpumx O,058) mpumensgior tuioi 3 (3k) - 4 (4k)
n 5 (5a, 5k, 5S5axk), 6 (6a, 6k, Bax), paccMaTpuBaga Py
3TOM Cnyya#l yxnanoku tpyo Oe3a crylnene,

2. OnpenengwwT rnybuHesl H CKOPOCTH HNOTOKa HA BbhiXo[ae
u3 Tpy®O H HA YKpPEeNJeHHH COrNAaCHO PEeKOMEHAQUMAM pPa3H.<.
3. HazuayawT THND M ONMHY yYXpenjeHHli, NpPHHHMAas e€e

papHofi (W3 kKoHCTPYKTHBHBbX cooGpaxennit) L = (1,5-2).

4, Onpenendor raybuuy pasMbipa Ha Bbixone U3 TpyoO.
Ilpy rnyOnue pasmbiBa Ahma.x?"E M [epexongT Ha ApYro#
THII BBIAOAHOI'O pycia, obecrneuuBalHmMUil CHHKEHWE PA3MLIBA,
H pacyeT HNOBTOPHIOT. llpu Af:“wm > 3 M YBEIHYHBAKT QT
BEPCTHE COOpPYXeHHd JInb60 NPHHEMAIT cleuyalibHble Mephl
3AIUK Thla

O, OnpependiorT raybHHy 3aneilIKH KOHUEeBOH 4YacCTH.

6, UnpependioT WHPUHY PACTEOKAHHdg INOTOKA,

{1, OnpegensdgioT WHPHHY YKPeNniieHHH H YCTAHABIHBAIOT HX
OKOHYATE/IbHbIE Pa3MEePhL

8. Ilpu ucnonb3opBahud BbIXOAHBIX pycn Tunoe 5 (Ba) n
6 {(Ba) onpepensioT pasMmepnl racurteneit corsacio Pykopon-

crey [ 1, rn. X].
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13« 1THN ¥ MaTepuan yxpenjleHdl YCTAHABIUBAKXT [0 Bo-
INYUHE MAKCHMAIIBHONA CKOPOCTH HaA YKpenJeHHU, CpaBHA-
Bag ee C [JolnyckKaeMoMH CKOPOCTAMH [Iig YKpenineHuiy, npr-

BEAEHHbMA B [l. rabn., [I-B, cTp. 28_].
4,4. I'nybuny calloxeHHsg KOHUEBOMN YACTHE YKPeN/lAeHHSY

onpeneliqT no gopmyre

AﬁyKP:AAMM({+£ﬁf!+¢ ﬁxag._:i? (67)
1-111¢ A

raoe 1M ~ xospdulueHT sanomeHusa orkoca (Ans BepTHKAlb-
HOBH cTedku M = 0); B KayeCcTBEe UCKOMOHN BBRI6U-
palT MakCHMAaNbHYK H3 ABYX riaybun Af?yﬁ,/g
npy HaubonbuweM pacxoae U IMPH pacyeTHOM, lpU-
yeM NOCHenHIO BeNHuYuHyY YMHoxawTt {(nna obec-
HeyeHug HeobxoaMMOro samnaca) Ha KospPHIHEHT
I,Q,Hpﬂdﬁyxp?5;5nameﬂmo'r THII BBIXOJHBIX RYCIl.

4,5, lUnpuny pacrexaHug NOTOK& IPH YKIIOHAaAX J0ra

f';150,02 ~sripenengioT no dopmyne (26), npum €a > 0,02 -
no dopmyne (34) nu6o no rpapmkaM nNpHBEAEHHBIM B PEKO-
MGHAYEMOM IMpHNOxenuu 5, nubo 1o nporpamme WASSER
(n.2.12-2.15),

4.6, lHlupuny ykxpennenuss Ha Bcefl AnHHe, 348 HCKIIOYCHU-
eM KOHUeBoill yacty (Q/IMHY ee NpUHUMAIT papHO# 1 M),
VCTAHAB/IHBAIOT 0O IWMPHUHE pPACTEKaAHHd NOTOKA C 38MHacOM
B 1 M B KAaXOYO CTOPOHY.

[JonyckaeTcsd yYyMeHbUATA WWMHPUHY YKpe'lJleHKd U3 meCT—
Kux OeTOoHHLX 3/7eMeHTOB, OI'PAHUUYUB ee JIHDO HIOJIHHHSIMH
CKOpOCTEH HAa YKpPeIUleHUuU, PabBdbiX AONYCKaA4eMbiM CKOPOC—
THaM fJid TPYHTOB BBIXOAHOro nora, nubo 3aMeHuB 4YACThH
ykpenneHng Hadbpockod ua mebHa MNU KaMHg onpeaelieHHOI
KPpYNDHOCTH HA Yy49aCTKe, I'fle CKOPO~TH MOTOK& He lpesbilid -
(OFf AOCIYCKAEMBIK [OJId YKASAHHOIO MAaTepHalla. 1 AakKoe COXpii~-
N EeHUEe WHDPHHBLI YKpPpenJeHud [AOIUYCKACTCYd HA BCCH ONUHEe ©1,

348 UCKIWUYCHUSEM KOHUCBOH Y. “THU,
F} K 9eCTBe pacy¢™HOY WIHPUHBI YKDPeNnNleHuss B KOHICROM

S1'0 YACTH NPUH. MAKT SOMALIMYK HE B(LUYUH UIAPUHY pac-
TeKadus Bpuer B KOHIE YKPONTMCHUS w Smor  , ONpenen o-

MYIO (10 dopMy e

4
3



8 . _ 8
Bmin~ K A ﬁmax B ‘g (A f’lmax'*d hxaﬂ), (68)

roe Bmin - MunuManbHag WHDPHHA yKpeIll/ieHdd, COOTBEeTCT=-
Bywllas LWKPHHE BOPOHKH pasMbiBa B CTBOpe
KOHLUA Y KpenleHHs i

K - koapdulument GOpMbl BOPOHKH pasaMuiBa (CM.,
puce 4);

g - KOs hhULUHEHT, & =3 Npd TpeaoxpaHu-—
TenbHOM OTKoce m © = 3,6 - npu KoHUeBOR

JACTH B BHUA€ BEepTHKAJIbHOH CTEeHKH,

[locnne HasHa4yeHns WHPHHBE YKpPeilJleHUu s IIPOU3BOAAT OKOH-
yaTellbHYI0 €€ KOpPpPekKTUpoBKYy., dopMa ykpellleHud B IjlaHe
MoxeT ObiTh NMPAaMOYIONLHOHR HAM TpaneueuHnalbHOR, nNppyeM
C UPAMOYTONbHBIMH WM CTYNE€HYATHBIMA I'paHulam,

4.,7. B BLIXOOHLX pPYyClnax C KaMeHHO# HAOPOCKOH KAMECHb
YKNanbBawT MO0 BCeil WHPHHE YKpemnjleHus B NPHIOTOBIICHHDIK
KOTIIOBaH TakK, 4YToObl Bepx ero Haxoaulicss He MeHee yeMm
na 0,9 M HUXe NOBEpPXHOCTH 3eMiu. llpnm yknomax nora
{nZ 0,02 u BosMoxHoCcTH oOpasoBpaHus NMPOMOHHBI B Bbi—
XOOHOM Tfor'e KaMeHb cneayeT yiiaaneisathk Ha 0,05 M HHXe
AHa IMPOMOMHBLI Yy KOHUEBOH 4YacCcTH,

[ipy HasHayeHuu yaeilbHOro ob6tneMa kamusa B pucOepme
cilenyeT ydyecTh, 4YTO 3a CYET ero BAPbHPOBAHHY MOXHO CYy-
HeCTBEHHO COKpPaATHTb TYyOHHY pasMbiia.

4.8, PaunosanbHble THIBI U pasMepbl yKpenileHuil Bonibupa-
IOT HA OCHOBE TEXHHKO-3KOHOMUUYECKOI'O CPABHEHHM§ BapUaH~—
TOD DBLIXOAHBIX PYCll.

4,9. IlpumMepp pacyeTOB OCHOBHBIX PA3MEPOB BbXOHBLIX
DVCTT APUBESICHBI B DOKOMEHAYEMOM TIPHIIOXKSHUN .,



lipuiaoxedne |
Pexomenny anoe

FPAGA KU IS ONPEOENEHUY TNMYBVH
HA BEIXOOE U3 TPYB 4,
H KPHUTUYECKUX ITIYBHUH Hx« B TPYBAX
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Puc, 1, I'badbux ns19 olpenelieHud riaybHR HA Bhixode U3 Tpyb:
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Hpunoxenune 2
Pekomennyemoe

FrPAGUKU OIS JIPENENEHUA HOPMAJIbHBIX
INYBUH fo B TEXHUUECKU INMAOKUX TPYBAX
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Puc, 1, 'pabuku n/1g onpeneneHud HOpMAalbHbIX IN1yOHH
o W COOTBe ~TBYOUHUX HM CKOpOCTe#l Vo B KPYLJBIX TPY-

Gux; ————— ~ ﬂﬂﬂm/ j_Dt'r' 2~ =~ — — QN4 "/_D

1. [{ogcHeHuy K nonbaopaHuio © apukom (cM.puc.l),

[Ipy xoaddHUMEHTE WepoxXxoBaTOoCTH !, OTAUYIHOM O
1 = 0,015, oTHOCUTE/IbHEE HOpPMAaNbHbL: I'AYOUHLI B KPYIIpix

THy0ax onpepengoT HNPH apaMeTpe pacxona, NPUBe.eHHOM
k. haKTUU4EeCKOMY 31 yeHuw 1

- o
"a*[laq 507

3&



2. lipumep pacyera. [dawno D= | M (A = 1.4 M/ c
Cyr= 0,15; FU= 0,013,

Pacaer: Q. 14 _ i
et ”G"J)z@j’ 1.0V 8¢-1.0 =045, ﬂ@"ﬂ&oms =045 cfg%'%?;

[1g _ 0,38
Ver 0,15 ~ 100
[lo rpaduky nHaxonum —_?gj-* = (), 20, fio = 0,261,0 =
—_
= 0,26 mu —¥2—=16,0, U5 =6,0 073, 81+1,0:0.15 -
| V;ll)t,r
= 7.3 m/c.
!!AJr
43 M 2§ Ok M'wé-* Al 0 30 K759 6F Lr &

4/5 < 9 _ "&/

7
AL
a7

i éfé
¥743
a4

- 43
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Puce 2. ['paduk ons onpenelledds HopMajbHbix rAyOHH
B NIPAMOYIOIIbBHBLIX Tpydax
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[Ipumep pacueTa (CM.DHC.Q’). [lano: g- 2.0 M, 11 =

_ 0,015, QG =12,6 M/c; tr- 0, 10.
: 2,67 2
Pacwer: ¢ Q12,86 _ 40: / - 02:87 _ g 36;

° - !f ('-r 0, 10

2,67
y 36 N
é 0 = 106 g nO HHXHEH H TepOll uac-

—

B =7Kks ~ 0,015°40

™™ rpaduka HQXOIIHM‘%Q‘"—' 0,03 w 'Aa = (0,832 = 1,26 M.
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[Ipunoxenue 3
[PekoMeHOyeMOe

TS CKOPOCTEMU

HA BbiIXOL

E M3 KPYTJ/IbIX TPYDb

" 5T

KPyrnbix TeXHHYEeCKW [INAAKUX Tpyo

. Upabux jutst oupenenennsd CKOpoCTCH Ha BHIXOAE U3

41
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Puc, 2 Ipadbuk QnAg OIpenenedHs CKOPCOTEeH Ha BLINODS %MH K2 rOGPHPOBAHBLIX
TPYD ¢ YTeTOM BOBMOMHOR KX 3&8pPaOKH



[ipunoxexnne 4
CropanciyHoS

PA3HOCTHAA CETKA U TMPUMEPH PACHETOB TUNPABMUYECKUY
XAPAKTEPUCTHUK TIOTOKA B HUXHEM SLESE BOOOTTPOIYCKHON
TPYEBR HA OCHORE MATEMATHUECKOVW MOIERMNU
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Puc., 1, Bapuayr mepappoMepHoél DASHOCTHCHE CeTKY AJlg pacdeTa pacTexaxud I0Toka

B NOT'e C OIpaMONuHeHHBIMH GOKOBBIMK cTenxavu (B cuty cuMverpuy obMacTd TEWEHUS
-~ —
> OTHOCHTEN»HO OCH TDYDBBE CeTKa NOCTpOeHA [AJid IONOBUNRIT 051a07Tu)



Y X,

[’vice 2. 'myGunur ¥ CKOpOCGTH HOTOKA IPU HCTEYEHHH era
B Jtor  wupuHOH 1,8 1 C NAOCKHM OeTOHHBIM HaKIOHHBIM
naom (Ta- 0,08, 74 = 0,014) us kpyrao#t TpyGH HHaMEeT—
pom D - 0,1 M, CKOPOCTEIO U TIYyBHHOH HA BbIXONE Visx =
= 1,78 M/c, $18srx= U, 035 M, npuBeneHHOR WHPHHONR BbIXO—
na &= 0, 064 M, 4 « BNIOPBI CKOPOCTEH; O ~ BUWPBI TVIV-
ODUH, -- DACYET, ¢ 0@ -~ BKCHEDUMEHT, — — —— 1'DAHUIE] DACw

Texayd B SKCOepuMeurTe

44
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Puc, 3. TuydSusn (a) m ckxopoctn (€) nmoToxka NMpu MCTEYEHHHM €TO B JIOI C yKJIO-
_tom duia L, 0,001 {ocTaneHsle nmapamMeTphl Te Ke,4TO ¥ Ha DHC, 2):
~] e — BEKTOPhl CKOpOCTH, 7...170 - nx a®conwTHble IHAUSHEI;
HyZl€BbIX CKOPOCTEeH

~ JLIRAH



Ipunoxoune G
PexoMennyemMos

TPAGUKU ONA OMNPENENEHHUSA WHUPHHLI
PACTE KAHUSA TIOTOKA Bpaer, TTIYBUH #
W CKOPOCTEN ¥ [NOTOKA HA YKPEMNEHUH
NPU YKIOHE BHIXOOHOI'O JIOTA €4 > 0,02

Hlupuny pacrexkanumsa noroka Haxoaar no dpopmyne (34)
S |

Rpaer SMN +8p = FozE M KmA +bp,

roe M, ¥ u KM - napamerpn, ornpegengeMbie COOTBETCT—
BE@HHO MO pPHC, 1 , pHc. 2 u Tadbnune
NABHOrO TPRIOKEHH ]
Fliw -~ xosddulnedT WepoOXOBATOCTH [HA]
0,015 - npurdreift 8 rpaduke xoadppuUUSHT WEPO-
XOBATOCTH.

3rayeHus TNONPABOYHOTC Koabduumenta KM g
onpeneneHu S WMPUHB PACTEKAHHYI HA YXpPENnIcHHH

Ds ., Koshbuuuenr Km npu [}j@ , papHOoM

M 0, 1 0,2 0, 4 Ilﬁlﬁlll 1,2 1,8
1,0 0, 91 0, 93 0,96 | 0,99 | 1.01 1, 02
1,25 | 1,12 1,14 1,18 1,22 1,24 1,25
1,50 | 1,82 1, 34 1, 39 1,44 1,46 1,48
2,00 | 1,72 1,75 1,81 1,87 1,91 1,98
2,50 | 2,11 2,16 | 2,23 2,80 | 2,84 | 2,87
3, 00 ’ 2,49 | 2,55 | 2,63 | 2,71 2,77 2,79
3,50 | 2,87 | 2.93 | 8,02 | 8,12 | 3,18 | 3,21
4,00 | 3,24 3,32 3,42 3,52 3,60 3,63
4,50 | 3,61 3,80 | 3,81 3,03 | 4,0! 4, 05
5, 00 f 3,98 | 4,06 | 4,20 | 4,33 | 4,41 4,46

I'padbuxy nna onpenenenus rayBbunrl noroka H » raybux
HA yKpenneHuu RaHwl Ha puc, 3 u 4,
CKOpPOCTEH IICTOKA 7 - Ha PUC,O HACTOSIEro NPUIOXeHH,

1O OCH HOTOKA g,

46
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Puc. 1. I'paduk nna onpenenesua napamerpa M
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Cpaduk ang onpepnencHusg napamerspa JY
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Pug. 3. I'padur nng onpepenenus raybuHsl nOTOKE ’){*} Ha
YKpenneHun
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Puc, 4, I'padux nng onpenesieHus riaybHuH no ocu NOTOKA
$roes HA YKpEN/IeHHH
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[Ipunowenuc ¢
PexoMennyemoe

PACUFT MAKCUMAINBHOU IMYBUHBI PA3MLIRA
C YHETOM THIAPOI'PA®A TTABOKA
NMPOU3BOALHONU ¢OPMBLI

Iipn dopMax ruaporpada napogka, HEe NOANAKRIUXCH BRE-
nennoft B 11.3.9 cxemartusaunn (manpumep, MHOIrONUKOBOIH)
pacqe-TA?[?max HenocpeacTsenuo no dopmynam (40), (48),
(61) - (53) MOxeT NpUBECTM K 38METHLIM IOI'PELIHCCTHAM,
1} aTOM cilyriae npuMeHgeTcd caeayiouiuii ajlropuTm pacyera:

1, Tunporpad saMeHdIOT CTYNEHYATBM, T.€. HPENCTaBAIIOT
E BbHAEe NOoCHeNOBaTeIbHOCTH Ilap yucesl -{GJ o TJ’J‘ J =1,
e o o N, THE Ci?j , 1] — COOTBEeTCTBEHHO pPacxof fmj e £
CTYIEHH U e2 HNPOACGHXHUTENBHOCTL, N ~ 4qumcno crynened, Bbi-
(GHpaeMoe uH3 YCIoOBHYA oObeciledenuag HeoOXxOOQuMMON TOYHOCTH
pagueToB (o6eiyno JVY = 10).

4e 3ANAIOT HavallbHYK I'YyOHHY paszMbmBa ﬁf;mamv) (0B pru—
O Ahmaxm) = 0) #u nonaratoT J' = 0., ’

J., Ypenunuupawr j’ ga 1 (g = + 1) ecin J J"‘ﬂ‘/ -
pagueT 3aBepuiei,

4. PaccyHTbIBAIOT dﬁnp(ﬂj} no dopmyne (48) npu (L =

Glj‘_,. oy Ahnp(aj)'(A?leax(J-[) , nolaraiort
ﬂﬁnwmx(Jj = A'/Tmax(j*i) M nepexoadTr XK N, d alropur-—
FEa,

5., Ypapraenne (40) ¢ yuerom (51), (52) w Benuuuun:

Ahnp(aj) pagspewaloT OTHocuTenbHo € mnpwu A fimax =

Aﬁmax{j-f} H Haxondr éj - BpeMsd, 3a KOTopoe Io-
;rosHapl pacxon (1) pasmoer nHo Ha TYGHHY Ail?max(j'{)
{T.e. HA& HAyalio f - i CTyHeHH):

2

. oo RYAR 4 é_max (J-1) o
tj<to(Q))(3 Aznﬁ(azj*dzmax(.i-f))’ (1)




0,25 3 : - 3 -
to(QJ) :5110(%) [A!Zaﬁ.f@ + %({U QCP) J (2)

0. llonaraswTt é e ?fj + T:; u no dopmynam (40}, (48 )
(51), (52)§ npu O =Gj’ BRIYHCAAIOT INIYOUHY ﬂ%?max())
Ha Koxel J —H CTynenu

1
A%ImQX(J‘) :('_{" N7 \Aﬁnp((o?)
SI\E;+Ty 7 ) J/y  (3)
EWETRE.

NOCne 4Yero nepexonsT K [,3 alroDHUTMA,

[To onmcannomy anropwrmy B HHHUWCe paspaborana u
AKCQIIIyaTUPYETCa Tporpamma ang pacuerta 4 AAmax  1pu npo-
1yCKe rugporpaboB THIOBOH HJAM MNPOH3BONBHOH $OpPMBI NPH
nobplx pPeKOMEeHAYEMBIX THIAX BBIXOOAHBX PYC,

52



[Tpunoxenue 7
PekxoMennyomMoe

[MPUMEPH PACHETA HUXHETO bbEdA TPYDL

Mpumep 1, (yxnow nora LA <0,02).
WMWcx onHple naBHEREES

Kpyriiag xenheaoberonnad rtpyda D = 1,5 m Gea xounyec—
KHX 3BeHbeB C pacrpybHbM Or0/0BKOM gp = 3,2 M pacnono-
xena Ha aBTOMOoGHIbHOR gopore. Yknow tpybwm Tr = 0,05,
yknon jiora €aA = 0,01l. PacuerHsif pacxon B COOPYXKEHHHU
ap = 4 MG/C- O6reM CTOKA WP e 21-103 MB' Hor Wwupo-
KHii B BHOe HAKJIOHHOH HNJICCKOCTH. [ pPyHTHI 0ra -~ neckd co
CpPedHBM ABKaMEeTPOM YaCTHI o =1 Mm TpebyeTca HashH&-

gHTh TYIl BBRXOAHOI'O pPyCHAa H olupeldeliyTh Da3dMepsl ygpene-
HHH Ha BbxOode U3 TPYOb,

FPacuerT

1, llasHayaeM THO BLXOAHOTO pycia. [pyba rmpakTuieCcxu
NONHOCThLI) 3arpyxeHa, TakK KakK COri8acHO fl, Tadi. 1, 2],
pacxon B YyKa3AHHOA TpyOe Opy pacyerHOM 3anolHeHuHn pabeH
QP# 4,7 mM%/c, wro B6AMaKO K Qp" 4 m°/c; oornacHo yKa-
Janpll pasilie 4 HA3HAYAEM BbLiXO/[HOE DYQIOo Tmna | K.

2. OnpenengeM CKOPOCTH HA BBIXOAE U3 TPpYDOh VBoix
Qns 9 roro no _dopmyne (3) onpenensem mapamerp pacxona
fla = D°VeD") L0/ (1,52Y 8,81+1,5) = 0,46 w mo
rpaguky puc. | NpuaoxeHus 3 HaXOOUM ?Bmx/lf’ﬁ I
U ?/’".69,)(7- i,4 #V 9,81*1.6 = 5,37‘ M/ o, MagkcumMalbHbLIe CKO-
POCTH Ha YKpelnleHWH %np(mgjﬂpn Cyr > 0,02 cornacHo 1mn,Z.i
IPVHUMAIOT pPAGvsHBMH v_:;(ﬁp(mq,q) = Zﬁéb;x - 5,4 M/ C.

3. Hasnauaem tun yxpemnnenus, Ilo [1 , Ttadn, ﬂ-—»B] pu
%ﬁp{mﬁjfﬁ,ﬁl M/ ¢ TipuHUMaeM OeToHHOEe MOHOUTHOE YKperlie=
HUe MInHOod oL = 2D = 21,5 = 3 M (cMlr1.4.2).

4, OnpenengeM rny6iHyY paaMblBa B HPHHATOM BbiXOAHOM
PyClie B TakKoy NOoCHeaOBaTe/NBHOCTHS

!
N
S

03



d) BuiguCAgeM npenelibHylo ryObdHY pasMbiBa 1o GopMy-
ne (48), nily wero NPeARAPHTENbHO BblYUC/IIEM QK ’ oM
(cM. HOGGHEHHd COOTBeTcTBeHHO K dopMynam {(27) u (48)):

- 5/2 ey

G}n= 0,51/9‘7 D = 0, 51 .1(9,81 "1,55/2 = 4,4 MU/ c;
) 4.,0,075 _ _1.0,075

Am = 0,85 (F5) 0, 85 (1 =) = 0,82,

J1)s DpUHYGTOro BbLIXOAHOTO pPYycia 11( V/ = 1 ® Al Baro
o tTabn, 4 npaxonum U = 0,9 #u S = 0, 0.
TOorma umMeeM

4 O)O 53 0, 2

1,4 [0+ 1) 1 53 2-0,001,

l—r, gt

-l

A/?HP*— 0, 9+0, 82-1,0 *1, 5 (

= 8,1 M
6) onpepengem NPOAOAKHTENBHOCTEL IABOAKA [0 GOPMyNne

(53

b= o, 5 We. . g 52Lcl 107 _ 5570 -

Q 4,0

3) ompenenseM STAIOHHOE BpeMsy pasMpiba No GopMyne
¢ J
(52} npwu C-p = ) {(necbasyble rPYHTHI)

c, 25 /3 0, 25 3
Qx a 4,4 4,0

= 3025 ¢
r) onpeaenseM A0OMO NpeaentHoll rnybdHbl paaMeipa, OCYy-
N QTANGEMYI0 38 BpPpeMs NPOXOKAEHUd [NaBOOKa, [10 GopMYIle

(51
] 1

TJI = ] - —_——g T = 1 — 5570 = 0,71:
‘ 1t + 1
3Y ta Tt 3 V 3905

n) onpenenseM MAKCUMANBbHYW TNyOMHY pasaMpBa 1Mo ¢op—
myne (40)

A /?mq,x =4 /7;7,4:: /7 = 3,100,771 = 2,2 wm;




e) HaawazacM pacMeTHOe 3HAYEeHHEe yNeNBbHOI0 0GBeM:
KaMHug B pucbepme, UCXOAs M3 YC/IOBHUS Wﬁ:(mm) =Wk <
~ Wmqu}, N/18 4ero HaxXOOMM Benuunubl WK (mir) u
LV < cmag)cooTrercrbenno no dopmynam (43) n (441, 8
HEePBOM NPHONUXKEeHUH KPYITHOCTL KAMHH MPH OTOM TNPHEAMACM
papubiM Oy = 0,1 M.

— A hAmax_ _
Wﬂ(n'?m) —ﬂO/H )f/ _:!#
ner 1 2,20 N 5,
0, 71 ,
N f 4,0
Wi tmax)= 1,4 (.,D;, _g:)z = 1,4(1,557) = 2,6 Mo/ M,

[HHppuuMaem W.rt: = (0, 25 M3/ Mm;
#) YTOUHNEM IPHUHATYIO KPYNHOCTL KaMHg B puchepme,
nexond ua GopMynsl (42)

sy dhap 314
oly = ol ( 077 4l Tae.
V¢
1 /4 310 3/4
o = 0,001 7% ) = 0,00 m.
10 = 0, 13952
0. 25

CiegoBaTenbHO, KPYIHOCTEL KUMHS O/H = (0,1 M npuHYITa
IHPARUJIBHOS

3) olipepeflgeM PAYOHUY pPaA3MpIBA B NPUHATOM BBIXOIHOM
pycie mo dopmyre (411)

2.
(e {7). S
Vi %ZMQ)((H,I [I/”!’np( }H’) +A O/H ""'n
1/3 2
_ 0,001 o0 2,20 _ ,
L0005+ 0,130,155 = 0,05 M <2,0 m,

Tse©, TUII BBLIXO/HOI'O DPYCila | K HasHaueH NpapuilbHO.

O« Haswauynem riyoOUHY 3ALCNKH KOHUEBOH YaC1H YKDC -
ACBUSA Oast Tulla 1w ~ 1AyOddy 3anoxeHdg Npeaoxpaintensiio-
O 0ThOCa., COMMOCHO M KAZAHRGIM 11.4.4 npuhHumMaem riyovuy
3 HI0XEeHUY KOHUENOU 1Uad 11 MVKPCeHJIeHHdg DPaBHOM



A/‘Iyﬂp"’ 1, 2 Aﬁmﬁxfﬁj i 1.2‘0,95 = 1,15 M.,

6, OnpenensemM wupHHY pacTekKAHKa nmoroka, llpuZa«0, 03
pacyeT berioNHueM 110 bopmyne (26). npeppapuTeNnbHO Bbi-
qUCIIHE NOKAagaTelb CcTenedd £ no gopmyne (27) u xoaddu-
nuent K 1o rpaguky (CM.prc.d ).

"’@i -LQQ— 1,47 K = 0,78; & 7
—Jsé’?[—i ‘“é""“’“i *“L)MJ

2. 20
R 85}[0 73 - (——-ﬂ-—-—} J 0, 64:

0,64

BP&ET“EJL\ ”'{ {ngp {,5[(1'5 "L”{) “""fw +5,2

}Jm;ynb'ra'rm pacuyerop APWBEeOeHEl B tadbnugyHo# dopme,

& , M J('/.JD ' B,Pﬂﬁ; M
e ' 0 3,2
1, @ 0,07 4,2
2,0 1,35 5, O
3,0 3, 00 O, O

1. OnpegengeM WAPHHY YEDCNIEHUsH. PAacyeT BLITIOAHHCM
B TAKOH NOChHeUOBATE 1BLHOCTH:

a) HazunadaeM IWUPHHY YEpPeNneHda Ha Bcefl ee anuue,
KPpOMe KOHUEeBOd HU4CTH, IO HNHPRHES DACTEeXaHud ¢ 3alacoM,
DABHEM U0 1 M C KaxAOH CTOPOHL! VKpeuneuusg B =8 pacr +

2,0 M

6) HaAXOOWM UIHPUHRY VKPEuNeHud B KOHIe ero no Qopmy-
ne (B7)nipu @ = 3.0 u Aftwgys O
i 3 ("" i {
Bwin™ i ‘Q‘& =) *"%',3 2,20 = 8,8 >Hpacrimax) +2,0=5,5+2, U=7,5 m;

B) MPYHuMAeM OKOHwaTeNbHbie pasMephl YKperieHud B
nnade, L xona 13 wpatrdoctTu ux U,D M npuneneHynle Ha
puc.l.

b6



Puc.e 1. KoOHCTpYKUKg M pasmMepbl yKpPEnJeHuH,
NONYYEeHHLIe B pPe3aylbTaTe pacyeTa HHUXHero obheda
Tpy6bl npa < 0,02: |-rpaHnla pacTekaHus, 2-KOHTYp BO-
POHKH pasMkiBa
[Tonmep 2, (yxnow nora T4 > 0,02).

Mcxongusple NAHHLBE

[IpaMOyYTONILHAY TUIIOBAg wellezoboTOHHaAa Tpyba ornpe-
rueM Exfr = 1,05x2,0 M © pactpyBHLIM OrOJIOBKOM gﬁ =
= 3,7 M pacuonloxena Ha KeJAe3HORl [Jopore B CpedHed II0JIO-
ce CTpaHbl Ykiaon tpyoe €r = 0,15, Tpvba 3anpoexkrupno-

BaHA CO CTYNOCHUATOR YKIaAKOH 3BE€HLCB, CO CTYHEHAMH Dihi-
coroil A = 0,30 M u gAUHOH f = 2.0 ™M,

-
"’
-1



Y K/IOH K KOa(PHIUEeHT WEepOXOBATOCTH /0ra COOTBETCT-
nenno papnt  Ca= 0,08, MMA = 0,045, PacueTHr# pacxorn
B COOPYXEHHH Qp=9,0 M3/c, naubonewutt (max =
= 11,5 M/c. B peaynbrare ruapapiHYeCKOr0 pPACYETA YCTé-
HOBJIEHO, HYTO pacCyHYeTHbBI! M HaAyOONbuWHA pacxoabl NPpOXCOAdT
npu SesnanopHom pexuMe ObneM CTOKA: NpH PACYETHOM
naponxe Wpe = 48,5°10° M3, npu maubonbumem Wmox=
= 80, 0°10° M3, Hor HIMPOKKHA B BHOAE HAKIJIOHHOE NIIOCKOCTH,
PPYHT ora -~ MHBL C pacyYeTHBM CUedeHHeM CP s
= {, 5°10Y [la,

Tpefyercs HABHaAYUTDb THIl BBKOAHOTO pPyg/ia u onpeae—
Ntk pasMepbl ykpeniieHuf Ha BbIXOAe H3 TPYyOhl.

Pacyer

l. Hasngagaenm THI BBIXOAHOTrO pycna. [Ipyba npagrugeg-
K¥ MNOJIHOCTBIO 3arpyxeHa ¥ umeet Oonbuoit vxinorn., Coriaac~

HO PEeKOMEeHaauuaM pasfd. 4 HasdHadaeM BLIXOAHOE PYCHAO TH-
na | k.

2. OnpenengeM rinyOuBbi ¥ CKOPOCTH HAQ BLIXONE U3 TPY-
OBl Ipw COTYNEHYATOH YEKIangkKe 31EeHbeB ¥ HA YKPEIJeHHH B

BEMS. emM [OoPaAaKe.
Clleq YOI pan Q_ﬁ/ﬂ/é’z

a) BuHucingeM napamerp |[a:- — (oM 11.2,10)
‘1""( Ve

AU st = 0,88;

7
11,5° 0,3/2,0 ,,

O} no I})e(bm«;y (CM.pUC3 ) HaxoQuM

3o}’ Qp %’?gg 0,01 m ﬁﬁéﬁﬁ(ﬂ}m ;0 — 0,92 mg
1P C:?mﬁx égmx = ,74 n ﬁg’gm(ﬁn»,y};‘ 0, 74=1.5 = L 11 M

B) HAXOMHM CKOPOJSTH HA BRIXOAE M3 TPYOHl MO GOPMye
(172
Qp 9, 0

= e = 6,5 Mg

"Pu GP J’/q%em(P) i} £ Freexcpy 1,5°0,92

58



1
apu {3 m1ax Veotx (max) = -1"-'1'5—;'1-5'3*1-1- =6,9 Mm/c;

r) MaKCHMAbHBE cxopoc'm Ha& YEKpeIlJeHuH ﬁ?np(mm)
CoOrniacro N,2.l7 npupuMawnT @yxp(max) = Vaoix .

CnengoBsaTenbHo,
NpK Qp %HP(MGK)P = %NX(P} = 6,9 M/¢;
npa {{max Zf;ffp(ma#)max = Vgsx (max) = 6,9 M/c.
Taxk kKakx _%___"E___Wi_"_@."_ 1,06 « 1,35, a ponyckaemmie
?/",Z/KP(MQUP

CKOPOCTH IpPpH IPOXOXOEHHH HAHOONBLWEro pacxona MOXHO ITO-—
ppiwaTh Ha 35 % (cM.n.1.13), TO K pacyerTy uUpHHEMAeM
MAKCHMAJIBHYIO CKOPOCTE IIPH pPaAcHYeTHOM pacxonge
ngmmmm/p = 6,5 m/c.
3. HaspagaeM THN YKpenieHug 1o [1 Tabn, H—BJ ¢ IIpHU
wqu 8,5 M c npuHuMaeM GeTOHHOE MOHOJNUTHOE yKpenne-
HHC, ”peﬂﬁapH’I‘EJIbHO oupenesilgeM 3KpUBANCHTHHIR auamMerp
coopyxenua 1o gpopmyne (5)

m— — 7
o= 1,13 Vwcaap = 1,13‘1[1.5'2,0 = 1,96 M.

Cornacuno n.4.3 nnwna ykpenneunus oL = 1,5 9= 1,5106=
x 8 M.

4, OnpenengeM rinySuHyY pasMpiBa B IIPHHATOM BLIXOAHOM
pyciie B TAKOH nQcnepgopaTenbHOCTH:

a) BpIYUMCAgEM NpeNenbHYIo I'ybuHY pasMpBa IO GhOpMye
(48), Ona storo npeaBapuTe/lbHO BbIYUCAGEM Qe uw Im
(cM. nOscHeHHe cooTBeTcTBeHHO K dopmynam (24) u (48)) u
PaACYETHBIHU ﬂﬁame*rp I‘p}"HTOB no dopmyne (50)

Hx = 0, ._)11/? Do =05 Vo.81-1.98%2 - 8. 57 w3/

8, 0 0,075 ] 0,075

M = S = ——— =
0,85 (.'D_;:) 085(1,98) O, 81.

PacyeTHbift AMaMeTp rpyHTOB IDH Cp= O,,Ei*"lO5 [[a pa-

B GH

_ i i

of = 10(0,15+10 4Cp) = 10(0,15 +10 4-0,5-10"} = 5] MM,
Hdng upuHgroro poixogHOro pycina lk umeem Y = |, a

Bemmuunel 'L = 0,9 1 § = 0,6 maxonuMm 1o tabi. 4.

Torpa nonyupme

OH



0,6 3 0'2
npu Qp A/InP '0954‘19/39(& ) [(:Z/_p +£3.€ gP o’
7

{i

0,06 3 0,2
0, 840, 8111, 96 20 J: 98 =
8, o7 (1,5 + 1)+1,5°3,7-0, 051

= 2,24 ™M;
" Pu qux 0.8
3 2
11,5\ 1,66 2
= 2,58 mM;

6) onpenedseM IMPOACMHKUTENLHOCTE nanoaka no dopmyiie
(53) ¢

3
o Qp 0,5 Wo o 0,5 8300% o o0

9
Rp '
3
- _Mgl — 1~ 60'10 gl ¢ .
1pu quxé 0, 5 Wi 0, 5 11,5 ~ 3300 c;
R) onpepeliseéM 3TAIOHHOE BpPeMsd pad3MbiBa N[O fopmylie
0273 0,85 - 4 £ /1 ¥ \3
) & ﬁ npP + ,....._...-.( . Y ) I:
npu gp ta= 510 ( GK [ t (7 ‘{[] CP -
U, 25 9
9,0 .1..... 4.0 5.109 _ .
= 540 3, 57 [ 9.0 (10 +0,5-10%) ] 88000 C;
I1PpH &mw{
-4 53] _
an . . - 74500 S
to 540857 [115 115(10 0,5+10% |

r) onpeaengeM OO0 IpenenbHOu INYOUHbBI pA3MbiBa 34
BPeMg NMPOXOxaeHus napoaka no dopmyne (51)

1

npu @ = e = | u e~ = () 35,

pulp N 3V £, | 2700 .,
Co

60



—
Ip= (QMQX }Z l - . 33900 K 0,4
74500

- .

A) onpenengeM MAKCHMAABHYI TIYOHRY pPaA3MbiBa 1o dhop—
myne (40);

upr Gp Af:rmm': 4 /:mp /7 = 2,24°0,35 = 0,78 m,
{44378 Qmax A}é}’max =£;In/:rf7 = 2,08%'0,4 = 1,04 m_

Tak kak ryiiyOuHBI paAa3MbiBa Kak Tipy Gp s Taxk ¥ 1py
[;?maxo&aaanm::b MeHee 2,0 M, TO KOPPeKTHPYSM TUIl B bI-
ECOHOI DPyC/la U NpUHUMAaeM B KauyecTBe DACYLTHOI'O BbLIXOd-
HOe pygeno ryna l, T.e. OTKA3RIRAGMNd OT KaMeHHOH Habpoo—

U,

B cpsgsum ¢ TeM, UTO BBIXOOHQH nor umMeer YKIOH

4 = 0,006 > 0,02, To onpenenseM OCHOBHLIC pPad3MEDHI
IIPOMOHHbI,

ilpn HegBHO BBRIPAXKEHHOM TIOT'e pacyeT ITPOMOMHEI BejleM
B TAKOH NOoCnenNoBaTeNbHOCTH.

1. Beiaucnaem 1o dopmy.re (54) wupuay imoroka BHe
HPH BEOTOPOR CKOPOCTL B JIoT'e paBHa HEepasMbIiBawiley CrO-—
DOCTH, NPEABAPHTENBHO BBIYUCHEHHOR no wopMyne (55)

- o ,
% w2 1\[?@1 = 2, 1‘,"] 9,810,051 = 1,49 M/c.
Torna umMeemMas

) 314 3/4
: _Wp €4 9,0:0,00 |
I1 311 GP H,ﬂm = 7% 512 }73/'«!» - B 5/2-1” 3/2
) , re A7 1,49 “Og (45
= 30,0 M
3/4
| 11,5°0, 05
— Jmm Ryp= —— 2 = 46,7 M,

p
1,495/“-0, 045

2. QupepengeM MHUPHHY CTBOpA IPeAelibHOI'0 PAaCTOLKadus
no popmyne (56) mpu N = 1, npeapapuTelibHO YC* HOBHDB
napamMerpsi pacxoga nc dopmyne (4), napamerpbr M KM
COOTBETCTBEHHO 110 pHC.l u Tabnuue npHioKeHUud O U (1O
popMyiie, NLPUBEACHHOHA B TOM e NPHIOMEHUH O,

|

an 1:/1 = 0: 05 u - {; = Q.L.].‘.E)_ = 3 110 I‘prl(pHK.} CMa.

. Sy
PEc.l npunoxewus 5) it 0,05

3/2

)



nng Olp u Mg =~ g%”a V:ﬁ?; 3 —;-;«-5*2[!0 LT = 0,68
{

naxooam k= 18,1, no  radnmue npum iy =
= 1,86 u  lla = 0,88 naxoaum Km= 1,80 u 5o dopmyne

2P Ny wop il

M o= M-Km Y 1470, 015 = 18, 7+1,86 Y0, 045/8, 015 =60, 2 &

»

Torna Apacl(ng; = 50,2 1+ 8,7 = 83,9 wm.
| T § N ﬁ,
Mpi Hmar fla 52 Vo Bl - U8

e ey, wmm-tml -ﬂrmm

p= 18 7, [ipm= 1,88: M = 18,7°1,88V 0, 045/0, 015 =
- 80,8 M, Bpraerinp) = 80,8 + 3,7 = 64,5 M,
3. Cpansuusaem Bar ¢ Bpacerong):
upw Gl Bup= 36,6 m < Bpacrne) = 63,7 g
npur @max Bree = 48,7 wm < Bpacernp) = 04,5 m,
ChneposarelibHo, [HPOMORHA BMEeT OIPaHd4YelHOoe TDOYAMeune,
4, OnpenendyeM [HONOMCHHS CTBOPa, B KOTOPOM IIpBRXpP&-
WaerTcs paaMbis 110 popmyne (57), npensapuyellbHO BRI UM
naB JY no popmyne (50)«
ripu QF JV - Bdgﬂm@m - 3_*.#&—@“”:"_.;-.8-.1_5_ — On 553
v 60, 2
X J, 87 Dey J, 571, 90

He T TSRL p )9
lIe7Gw  o,08% % o=, 55
46,7 - 3, {
HPH meﬁ'x n/%/} = 7 80 8 o 03715
§ & Q¢
X 0,0 1°1, 96 = = 84,3 ™M,

yp=
0, 870 44 f? 20,71

5. Onpenengenm raySudy NOTOKA B GTBOPE TpPERpPALIE HEHA
nasMbpiBa 110 Gopmysie (88):

&/?ﬁ )1}/1) m( 9 o 045 :)3/5

H
1P QP hHP a:-.( 5Wf’mi3fﬁﬂ * ggig ﬁ# 05

= {}, 16 M 3/5

1§37 [}mm Frp= {%; = {J, 10 M,
B P

0, OHpGﬂE}ﬂﬂeM HRDHHRY PACTexgfHig NOTOXKa B CTBODe 1A
:.3};()151@ B Kailany BPHI‘?"[HQH) F1C ¢ﬂp1~.§rn@ (34) 4635 X =
= )’( RH | NPAABKAPRPKTENbHO BhEEHUCIUB KOt 110 d}‘opmyﬂa (E‘G‘}

§2



® onpenenus napamerp JY 1o rpaduky (puc.2 npuno-
woma B) (napaMerpu M Briumcneswn pamee)s

A3A R QP Xmaﬁ*“* 3u5ﬁhmmf + ;‘z: = 3,5, 78+3,0 =

’ Dg (
= B 7 M, H JIO BOAMYUHAM ~Asar, = 2,9 ulla
..l?? 1#98

= 0,08 naxouam /¥ = 0,32, a sarem Bpaeriar) = MN 4
+ Bp = 80,2°0,32+8,7T = 28 m.
Fips (max  Xxon= 3,5:1,04 + 3,0 = 6,85 m, Io M:Da% ]
) £
- %ﬂ-gfg- - 3,4 m [l = 0,87 naxonum A = 0,38, a sarem
E}L
Bracrreanp=60, 80,38 + 3,7 = 25,8 wM,
7. Haxonum Bwan n ryOuHY TOTORA %mcw Ha BXOHe B
papapy vpy crabunusalmy pasmuiba no popMmynam (61) m

(.2 )3 .
35 Q_O" 528 .cﬁU, 943

W &P gﬁﬂﬁm W Y-

: 9‘:}:264’{ o
_ 359,07 2% 0,050,943

= e i Frmre = 4 44 M = Bpacr(xarn) =
0, 0510582@_99 810’ 2064

.-"'F
= 23,0 M u ¥ paguery npuHEMaeM Eram= 9, 44 m;

(] 4y

R L e e A T

ﬁﬁﬁi‘f:‘* 7 f‘f)a{/?— du.i’f Ewa;

L]
———

F_____ "N
b )

A 9,..0______.____________) Y8 20,63 vy
= | ., -
t 1,15 }/‘8, 810, 0510’ 25'9944
) 0,528_ 0, 943
139975 Qmax é}.ﬁc’aﬁ-‘*— 39:11,9 ~ 20,00 | = 10,75 m <

0, 0510+32,9 5,0 264

Bpuer(xkam) = 25,6 M um K pacyeTy MpHHUMAEM brcar =
= 10,75 M,
4/5
é?{Q;{: --w—-"———-——-—-————-m-—-l—].'_lﬁ__ ~~ D' 89 Mu
— 0, 25
1,15 79, 81-0, 051" “7+ 10, 75

8, OnpenensieM cpenHon0 raySHHY MOroKa B kKaHaBe IO
bopmyne (863) npw {]p-:

Faamtepr= & ( fikar +fup)= 1= (0,63 + 0,16) = 0,40 u;
£
83



apu (A maix F1anicos l;;- (0,080 + 0,18) = 0,42 m.

8. OnpenendeM rnybuHbpl pasMeka KanaBbl HO GOPMY/e
864}, npensaputTensho onpepnenus (xaH no dopmMyne (85):

{4 e | 1/6
npr Qp Cramn = F7 Frcantep) = 5 05 0, 40 = 19,1

£
- ’ _&".- --gHP +;ér‘£ﬂﬁ +A -~ =
A foman =X~ Xnan) (i~ T& ~ 2 ) thraii i
3 LA
- {]934"'557) ( O, 0O - JL%“_ . 30 62+9 4)*‘0,63-0, 16 =
19,17°9
* 0?84 M
) ] 1/6
I"pH Gmmﬁ ({,imﬁ" “6‘623 0,42 / = 16, 2
3
A D scern = (53_5-5,7)(0,05--——-—1—5-‘-*-9-—-—-—- iﬁ*l;-l-ﬂgﬂ-@- )+
19,2 11,5

+ 0’ 69 - Dng = 1'8 Mﬁ
10, YToyndem pacCCTOgHHE [0 BXOHN& B KAHABY 110 hopMy-

ne (66) npuw 717 = 1,5:
¢ - +
ipu Gp Xwaw Xuaw + JLAMEar g, 15+ 061

f A 1 - 1,5¢0,05

= {1 M X’(dH”XKaH-"? 1 - 5,7

¥ e e 2 50,19-{0,3* KO~

X kanr 1.1
pexrapoBka X xaK ue TpebyeTcs; 1,5°1,8
T ’ —~ e o B e B .

P4 amax XH‘H 6.8 l _ 1'5.0'05 9337 MM
9 A =

379 "—‘ig 2 = 0,205 < 0,3 - xoppexruposka Xkam He Tpe-

byercsd., BriyWCcACHHbLR 3HAUCHHU Y X xan NPHHUEMAIOTCS X pPac-
yeTy.
11, Onpenengem rlyobuHy 3a4l0X%EHHS] KOHUEBOU YacCTH

yhpenneuns no ¢opmyine (67), NpHYeM MNpH @P A/'lyﬂf’
genwuusaeM ga 20 %

= 1,2 Aﬁ_’ﬂ&i(l t 274 ) +A)L7kaf-£
nap u GP 4 Ayxp(p) f 1—--—--—-—-—-—-_ 7‘?74!.',1

e
-r—



_ ,’78(1 + 2:0,05) + Q.§4J= _
12’ 1,50, 05 2,20 M < 3,5 wm;

: (1+2 0,05)+1,80 _ 4

1, 50, 05 18 M<

TP Qmaxﬂéyﬁp(m)
3,0 M
171 pacyera [IpHHUMaeM déyup-f 3,18 m,

12, OnpepnengeM WAPHHY PACTEKAHHA HOTOKA Ha YKpenlie-
quy npu M =~ 0,015, llpu €4 > 0,02 pacyeT BRINONHSEM IO
bopmyriie (34) n = 1,2 1 3 M, mpenBapuTe/lbHO BbIYHC-
JIND napamMeTp /ﬁ(M 18, 7) no rpaduky {(cM.prc.l) u dopmy~
Ae OpHAOXKeHHs D u napameTpJ\/ no rpapuky {(cM.puc.2) Tto-
ro xe IpunoxeHud. Pacyer semem B rTabiuynoft dbopme,

i Pacuernpie napaMeTpni W WMPUHA pacCTeKaHud
JL;/ UPpH [PONYCKEe pPacxogoB )
D3 |pacue

Xom THOT'O (/76! = 0, 88 ) Han60nbmero
HGI O, 87
i T Wi Bpar| o | A it B
1880080 2,8 6,541,884 0,105 3,7 7,4

1,860,153} 5,4 9,111 8810,1706,0F 9,7
1,8810,210 7,3 11,0(1,88]{0,230{8,11 11,8

Jlig pacueTa npuBEHMaeM peIMYUHY pPACTEKaHMs NIPH Han—-
BonkuIeM pPACXOOEC,

13. Onpepnengem wupuuy ykrpemnienus. Pacyer BpinonHgeM
B TakKof agociienopaTelnbHOCTH:

4) nrasHaAyaem WHUPHHY YKpeIjeHusd Ha BCeH ero nilmuHe,
KpOM2 KOHLNEBOUW YacTH AJIMHOH 1 M, NO UWHPHHE pPACTeKaHUY
C 3aMACOM 10 | M ¢ KawIioil CTOpOHbI YKpellNleHHd B
= Bpaer + 2,0, M,

Pegynbrars pacyera lLIpUBeleHbl HHXEe

2,0

0) HaxOHMM IMPHHY BOPOHKHM PA3MpIBA B KOHL: yKpere-
g B,., mno gopmyne ( 68) npul =3 (konuepas ywacrs c
IPpenoOXpPasuTeNbHLIM OTKOCOM), ONpenennr Ko3(gpduUHeHT hop-
Mbl BOPOHKH PAaMblBa N0 Ipaguky puc.4d npu L/ D3y = 1, O

65



M:O 8+0, 8 1,62

= x . = (‘Br
HPHQP l?? 1,98 I,% 0,83, K O“ ) A
Bmur - %% 1,62 > 7,84 m < Hpael = 11,8 M
Ipn Amay -éj-,%-:&= _1._;._0_41__2)%_,,,8_9,_& [,45, K =0, 8O
q
B = 6*"56“ 2. 84 = 10,65m < Bparr = 11,8 m

CnenoparellbHo, IIMDHHA YKPEnneHug Ha BCEeM ero nporg-
KEOHHN Oonpejedgercd WHPHHOK pacTekaHud, ¥Koropag 0kKa3&-
nack BECHBMAa 3HAUYHTENBHOI,

[Ing cokpanleHud WHPHHDL! YKDPEIZIeHH# OrpPaHHYuMM ero
MIOIMKHHAGMHA, COOTBETCTBYIUIRMH HepasMblipaloniefi CKOPOC1H
NOTOKa Al DPYHTOB 0ra, onpegereHHoOfl pbpluie H PABHON
V= 1.49 m/c.

Ang atoro socnonbadyemcd rrpadukoM {(puc.O npuiloxes
HHsl B ), 1penBApPHTeNbHO 38MEHMB CKOpoCTs U7 Ha 1

o/ B VO 148
apu  Olp Faori 6.5 0,23, apu Olmax Worn 8,0

- U, 22.

Mo rpaduky {cM.puc.5 npuioxeHHs 5) HAXOAUM BEAHYU-
HY OTFOCHTe.thHuﬁ FrPAHUGHOK HIHPHHBI PACTEKAHUM
(V/Bpotrd?" )rp B KaXaAoM cTsBoOpe, orpaxyuupapomel  of-
H1aCTh, 34 npeagejaMyu XKOTOopoOll CKOPOCTH NOTOKA H& YKpPerl.
JICAHHA He OyayT NpPeBOCXOAHTh HepPaA3SMBIBAIOUWUAX, U oIpejge-
JIRM pad3Mephl YKPElNeHHd, COOTBETCTBYOUHEe 3TOH MHPUHE
Brp c© zsanacoM no 1| M B KAXKAYIO CTOPOHY.
Pesynbrartel pacuera INpHBEAEHbl HHHQEET&SJIH‘{HC)H{IJOPME‘

Sl

iyl S el g S o il i PP e S gl P e, gy /e sl i, (2

OTHOCHTEeNnbHAT H aboonwTHad 'PAHHUYRAYG INHPHHA

PACTEKAHUY W WHPHHA YKPEJJIeHHS NPH NPOINYCKe
PacXxoaoB

a quHoro _ HAagBoNLIEero
y/f)ywa‘:f BI‘P B,M
() O U, & 3,7 9
1,010, 5 {0, 56 3,7 9
2,011,0 ;0,57 5, 2 I
3,3]1,8 10,575 G, 3



lupuHy YRKpenneuud B KOHUE ero HEOOXOOHMYIO
npM fponycke maubGonbmero pacxona Buxp = 8,8 M cpaBpu-
paeM ¢ Bmin. Byxp = 8,8M < Bmin=10,65 M ~ Ang pacye-
vra npuaumaeM Byxp= 10,065 1 xoppekrupyemM pasMepsl YKpel-
JIeHHS H3 KOHCTPYK.UBHBIX coobpaxenufl, IPUHEMAas WX KpaT-
aoiMHE U, 5 M, Peaynerars paguera npupeng<sHul Ha puc, 2.

Puce 2. KoucTrpyxuug v pasmepbl YKPeNneHui, MNoNydeH-—
Hble B pedyibtaTe pacuera HHxHero oObeda TpyObl NPH YKIO-
He BpIXOnHOro jiora A~ 0,02
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