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Ionulrtrenrra 3anrrcka
/ B orroBop Ea cranoBallero na B u K tr4cuep{x or 29.03.2010 r./

U3TII,IAII'BAHE HA HAI]OPHI4TE J]I4HI4I4 3A BOAONPOBOAI4TE

:a c.Cauyln u c.Kpuenqa

XrlpaBrnq{oro opa3MeptBaHe e I€[paBeHo B 3anrcr(ara Ha crp.2.
r yK [Ie noBTop[M LBqld}re:drrr-fa.

A./ BolonpoBoA 3a c.CaMyr.ur

, _ _ ^ AbJrxlrEaTa Ha HanopqrrrT Bo,qonpoBoa oT coEAaDr(a ao rranopErrrT BoaoeM e4 659 u. - r<ptrlo 4 660 v.:a opa:veplranero uy.

^oTaTa 
ta BJrnBtaTa Tp66a B HatoprurT BoAoeu e 471.60 u._ 4,12u.(orara Ha rcpeua Ao cou,{axa e 355-60,a sa BoAolpoBoAarrle 66Ae 354 ,0 M.Ipegu uanopulllr loAoeM no rpacgro Ha BoaolpoBoAa rrMa (ora repeE 476 M. npn r.65.

feoA€H.IecKara aeElBenaqr4 ao-repeHa Ha coHlaxa e hr= 476_354=122u.,
a Ao IsHaMrqrroro BoAHo dr_rBo 122 + 305 = 42g M.

BoAHoro ro.nlt,recroo (oero rqc ce non3Ba or coHAaxa e 14 r/ceK.

-^" "., lo-TY1: lraMerlplr Ha 
-conAaxrrara 

(onoHa aa 6bae or croMaHe',u 6e3ueB'urp-6ox c B'r,sueH auaMemp rf 133 lrrvr c ge6erurra ua creuara 5.0lrv.lsd"u,efl
auaMerbp O 123 MM.

.,r_ _^.^Iropu"ntrnrre :ary6q onpeaearve no OopMy,,rara ht = L*A*e2 m.,KbneTo :

L = 310 M. - Ar,nxufia Ha croMaHeHH, BoAonpoDon;

,. ,.. 1.--llt cneqarfrvuo crnpor aMeHre 3a croMaHeH, rph6nq r2) MM.np, n=0.013
O . ,l5rrcex = 0.01^5vilcer.- BorHo KoJrkqectBo

n7r = L"A*Q' 310*ll7*l5r .8.16M. ,9v._ c MectHr.r cLnporrBreHr,r,

3a 
.nr,potrr 

yvacmx Halopgrrrr BoronpoBoA rle ce H3nlrrgu or rru6u d 160 nrv3a 16 arM. rnn pE100 -S5/SDRir 
" 

a"e"rn"u nu i;;i""il;-#"calnxlrHa 1350 M. Hergnrr auaverrp e 160ruv_ 30vu =-ilO 
""". 

_.""yor* 
"oartxHHa ca h2=9ml klm.=g* 1.35= 12,15=13rn.

3a aropliar y.r4q.r6( Tp!6nre lqe ca pE 100 -Sg/SDR 17 $ 160vu.,uou1eca3al0arM.c Ae6enuua r{a creuara 9.5 vv.Herus
Ar.rx,,Ha 

- 
ca h: = 8 mtLh\.4r..rNrzJTi:T'#i#Tjii;,,it;'.L?#;i.arv6,re no

cahr=8*L3=I0.8= M.

11.:o-TT:l]**^'pr6ure rqe ca pE 100 - S 12.5 / SDR 26 Q 160 vv c
Ae6enrua Ha creuara 6.2 MM. _ 3a 6 arM.Hernr", anu""*p n r-OO _ tf 

'l 
tiz 

"".saryOrr"no Aarxuaa ca 5,5 u/rlru.3ary6ure 3a ro3r, ) racTlk ca hn = 5.5*2,00 = 1l v
obqrre:ary6rz ca 9+13+ll+tt = +? u.:ary6rre or Mecrflx cr,DporuB.]reau
3a 43 x 0.15 on = 6.45 8v.O6urMfejary6Hca5lv.

'tu{ct\ d,(o li t,t
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O6rqara ManoverpnqHa BrrcotrrrHa e 427 + Sl = 4:/g M = 4gO M.

I4s6r.rpave nor,.rna na QrpMara SAER rzn NR 250 A - 14, 14 crenensa, (orro{3(a.oa 50 M'/ ce( I 14 rlcer I ua azco4rqa 4g3 v. c vournocr Ha'en.M-or-;i-u f f O *.. Il50x.c/ r.r 200 avnepa npu 400 BoJrra Earrpexeurre.

_ -Ilpr.r 
lrs6opa ua noa,\oarrqa rroMrra cMe ce plKoBoAr_.urri a or pa6orara i npa uaa_

:31l"Igi-":** "rx.apaloepxcrrKara Ea rrpe,q.noxeHara rroMrla.B qnyyarr rotr eod 7o np Mar(CxManeH KIII Or 72 o,o ra r?BH novna

'- I4sqaorqBale sa Eattopur_rre nutru
ro4onporo4 sa c.Cauyz:r :

Maxcuuamroro ooAuo KorqqecrBo (oero tlsra.rBa novnara e 14 r/cex.rlo rllJrara AlrxqEa sa rpb6oflpoBoAa or 4 660 M.Tpacero e pa3l"n""o ,u _r'roo, "3aBucuMocr or ae6enrruara Ea cren[re Ea rpr,6lne.-/ 16,10 n 6 arvo"J"nrri 
--' '

A.Hanopnr llr.ruau na BoaorrpoBo.{a * 
i:H;i".i l" 

*OaKrepurl roq(a

Or roqKa

,{o roura
,(r,lx.
HA

yqacT6Ka
M.

,{raverrp gl60 w
l6 aTM.

Hsar.
M.

CBo-
6o,{en
MAHOM

Harop

(oTr-1 M HOM,

Hanop
Crarv-
qeB

HaIIOp

Hr

!e6er.
H 
CTEHqTE

HereE

,{r-ravemp
MM.

Ha-
nop

Tpr-
6a

7-noun.
claHrlt{t

0,00 14,6
MM.

130 vu 0

4,70

5,26

156

t49

510 354 156,12 0

19

Ilpevuua
BAH€ HAI
MOCT

s22
505 356 151.30 2

37 -xov6.
Br3a.o6p.
KJIAI1A

584 120 500 380 146.04 26

42-(oM6.
Bcar.o6p.
(]'laIIA

80 0,72

t,%

lt4 499 38s t45,32 31

45
Kou6.
Br,glyr! -
Erqo6p.
rulaIIa

2r8 95 497 402 t43,36 48

lo 45
BCItq(o

1404 12,64 95 497 402 143,36 48



58
noa xnn,
(oM6.Bb3A

c
o6p.Klala

1059 9,5 uu l40 Mv 8,47 28 488 460 134,89 106

65-B:b3Ay-

uunn,o6p
KJTAIIA

390 10 arM. 3,t2 ll 486 4'15 I l1 77 t21

Bcr.xo
AO

65

1449 M 6,2 ruu
6 arM.

147 MM 11,59 ll 486 47s llt 77 t2l

7l
CK

614 J,J / 23 482 459 128,40 105

75

OTTOI(

375 z,ub 22 480 4s8 126,34 104

02
Bb3JIyrl]-
HXK

694 3,82 7 47',| 470 122,52 l t6

01

OTTOI(

75 0,42 7 476 469 122,10 ll5
BOAOeM 40 u,22 4 476 472 122,22 ll8
Bcqq(o l?9Rw 9,89
,4o
BO.UOeMa

5651 r'r.
122.00

'\4 1) 122,00

3a6.:-1 rllr'i Bcr^rKri Br3.ryu'rrul , r-r apyrfi r o\Kra / 42,45,5g r [ocoqe'r.r B r,.qno.rre'rrra canpeABrlAexlt ruaxrlt c ABotuoAeicrBauu Br3.{yuHrrq[ I, o6parur_r xlann :a npeana3BaHe rraIlo-aoJty pa3[oloxeqaTe yqacrBu! oT c!3Aa"aoe nu 
"any" 

, xrgpaonuveu.y4ap.B
crotHocrHara cMer(a ca npeABuAe''u cpe.qcrua .u o6rqo g 6p.,ua*r" .;;;;; 

"Bt3AyruEItqr.

--^ ""."2:T.6t " 
r* Bnco(am roq(a Ea Bo.{oflpoBoaa _ rro Baco(a or BoAoeMa.OTcrouIIa 2853 M. or noMlleHara craHqE{ ..Ilo r_ a3u qacT Ea Bo.{OlpoBona rqe EanpaBr{M

a xuAoaetugeH vaaD.Cle.q ra3g torfta HrMa HaMaJUIsaHe HaHarltrallglo - Tt e Ea IIO _ BIICOKa ICOTa oT BOIOeMa.

A.Bo4ouporo4 sa c.Kpaouqa

Koram ua ao.qoeMa e 437 v.a ua eoaonpoaola nplz noMneHala cralqu,r)4 M.l eoae.]rqecKara .aetueeraua r e g3 u.[Ip]reMaMe r[,!6rire,4a 66Aar rxnPE100-S8/SDRl7 - O ll0uv. gu 10ar". c ae6eaula """ir"#i,O'"",HEreq orBop 9,8 vu. - rqe npoaoqqa 2 ,tceK. L6c cxopoc-r 0,2i MJceK, xlv{paBnlqIlusary6u |u/wru.cr.oacxo 
'Holrorpava sa : 

^ry6"r; 
;;-;;r;"';;;; ;;fi;or r,,
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O6lqxre 3ary6rl ca 1,506 u.xl = l,5l = 2 M.!r,!lt MarioMerplqgara Brcoqr_rHa e g5 M.,actafltqnata 83 v.
Bax'o e aa ce or6erexu,qe e He,qolycrrrMo ra rrMa 3arBoperr oDra' , .//)

BoAorrpoBoAaiarroro npr 
"4oo"p""onu 

p"6o;" 
";;';;;;;;;;;;;;;;; 

-o- "u V 
o,BoaolpoBoqa 3a KprB'rIa 868 BoAoeMa ,6"" gu 

" 
.ut"op"u np*", 

" ""rri""" io" rrclIrrHzMrrqErzr qalrop qe ce DIe Ce rroBr.rr
,o .a uanpar,n"r,,"ro.u 

".c*y,n.ro"u # X?#fr#fiffi;,T"J".,1ii,i;r,---- "
::::fBaEe 

BoroeMa B c.Kpuaaqa rpr6oa aa ce 3arBopu aBroMaaIzqlo c er.3aaBqxkacntpaTerqurT (paH IIo TOBa HanpaB],reHue.
ucu'rko roBa 6e on[caHo ,r Ilo paqo B 3arrcKara.

Hanopuu auauu ua noaolpoBoaa 3a c.KpuBuqa 3a xapakrepux rorrkr

IlpuloNeuu
aBaTa BoaorpoBoaa.

/radruua2 I
Or ro.i(a
,4o ao,rKa

,{urNrzn
a
HA

yqacT6Ka
M.

lraverlp $l l0 uv
l0 arM.

H3ar.
M.

Cso-
6oAeH

.qI,HAM

Harlop

(oTll AnEaM.
Hanop

Crarr-
qefi

Hanop
Hr

,{e6er.
HA

CTEH{TE

I-lerel
lvar,te.mp
MM.

Ha-
nop

Tpt -
6a

7-novn.
c'laHut t

0,00 6,6 w. 96,8 vv U 85 439 354 85 0

3

flpeMr.iHa

BaHe Haa
MOCT

102 0.10 84 439 358 85 4

028 -
KoM6.

Bb3A.

619 0,62 EJ 438 399 84 45

20-
BOAOEM

n8'I 0,90 2 437 437 83

BCUql{O

AO

BOAOeMa

1506 M. 2,0

ca rlarn,bxHrl rpoibun{ c FaHeceFq Ea rrx EarropEETe nr{Erz,l 3a
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Xrz4panru.rurrr ygap e lzsqrcren no Msro.urk{Te Ha pa3rrl.rr .r aBTopu :l.npo$.Claruo Jlro6eHoB ..BoaHx eneKrpuqecKs ueHTparx H reprBallroHHl,lc6op6xeltl,Ir ,.
2.rlpoO.14B.Cr.t4BaHoa -,,Heycrauooeu
r.npog 14ean cr rea'""-;;;;;;;;;'l:.,]:lllil,i liilllllijliJilJ :'4.anx.Bopuc Mou.runo", *on"n,"u _,,Huplu;;;;;;;;;;;;;i"oinn""" 

",*u",,,
I4g.tlclenuqra noragBar,qe rroBrj

M,r'riMarr'o oclroBrro noo*, 
"-nu"u #illi:",lilff ilHn"'] iitTilT:'iJ'X? "

B taqa"toTo Ha BoaolrpoBo.[a.

_D1 
uero / = I30 MM. F / Herc /: 0,0133

Drero / = I40 MM/rero / = 0,0154v2 v
u I(ptui Ha BOAOIpOBOAa f, e :

u'?; v =Q/I =0,014/0,0133 = 1,05 u/cer.
= Q,/F = 0,014 / 0,0154 = 0,91 v/cer.

D-:/nero/ = l47vu. F lHero/-0,01.t0 vr;v =e/F=0,014 l0,0l,t= 0,82u tcer<.,

::j-::_1i"ot"1 p*klcBaHe Ha crpyna u c63aaBaHe rra BaKyyMHa 3oEaiaqo.ro caMoETrpaH[ ABoiso AeficrRarqu Br,3lyll]
Tpb6qre. ' tuuqll c o6parna rlana,(oltro rlpolycloT B63ayx B

Ha crp.5 Ha 3afluc(ara e r.r3,rucr,
- To e 4,29 ce11. 

eIJo BpeMero 3a (ogro Kllalrara ce 3arBapt

Cpeauucr ,q{aMer6p ra aeara yvacruxaeDcp-{ Dr Lr- D2 L2) / L .( 0.1l0 x 1404- 0.14x i44q)/2851 - 0,lr) Mv.
upeAflarale6en Ha Ha creHara e (14,6 + g.g ) I 2 = 12,05 MM.
L(OpOCTTa Ha y.4apHaTa B6JrHa e

l IIo HanpaBreHrre Ha c.CaMytn

a= t42S/l.lt +0.1D:6 l_ K6.[ero:

? o"'lf:- cpeneH BbrpeueH ar,aMer.op Ha BoaonpoBoaa B M Mo = u.ull M _ cperua Ae6elrua ua r r eurre

a. 
^1435/ll 

t-0.t D:6 I = l4t5:t.46=q8l M/ce(
a = ydj M/CeK _ CI(OpOCT Ha BblHaTa

:,p"11",rr,*:?:".r i" Boaara ra ro3r, yqacrtK ev - / v r Ll + v 2L2 | | L = /i.05x I404 _0.q1 x1449/:2g53 = 2:92,8: 2g53

ta= 2L. a=2*2853: 983= 5,g0 sek > 4.29 cer.:arsaprrre Ha r{Jranarat+ - Qa3a rra yAapa-yAaprr e rlpsK .

= 0,98 M/ceK
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l.I43qtcJrsBane xapa(TeprrcTrrrclrre e _ H
OT n0 IO ni

0i = n;/ na ; Qi = gi.eo ; Hi= gr2.Ho ; eo =

npa EaMarrBaue Ha o6oporr_rre

I 4 illcek; Hs = 122 u.

2.Itbqltcrtlage roqKltre Ea ttpltBdra Ha HaMaJreHo HaJlrratre Ao 3arBaprne HaBt3Bparuara rqarla B rroMleuara craH[Es np11 T, = 4,20 
";" 

:;;;;;.
3a'IBaprHe Ha KJraoara: g =Ho_Hg,
Ho = 122 u. 

"u"-noro arur"""L 
"#r- 

KpaBa Ha Ha'ateHoro Har'lsraHe;

/ ra6nuua3 /

Qo
./ce(

He
M

0i =0,95 B, = 0,90 Pi= 0.E0 Bi = 0,7 9i =0,6 ji =0,5

a H a H a

1r2

H a H a H a H
t4 t22 13,3 I l0 12,6 99 78 9,8 60 8,4 44 7,0 30

/ rad,luga 4 /

0i l-9i
I -9il0i

T". I -pi/Br
HPi
M Ho-H0i

1,0 0,00 U,UU 0,000 t22 0

0,95 0.05 U,U)J 0,227 I l0 t2
0,90 0,l0 u,t t0 0,4'72 99 23

0,80 0,20 uJl)0 t,073 78 44

0.10 0,30 u,428 1,836 60

0,60
0.40 U,66E 2,866 44 78

0,50
0,50 I,UU 4,290 30 9l



3 .Onpegelnue nzuurra Ha MrHIrMaJrEoro Ha[rraHe / Ha O.I?A3EHATA BTTJIHA
''pq 

xapa(Tep'vre roq*r or HaA],r6xHr, 
'po$nn 

/ :a rrx ca onpeAene;;;uanopuure .nunua / Io r 65 r<olro e Ma.rc""arroa noru," p*cro"sue 2g53 M.r,Ic(opocT Ira yaapHaTa rrftra a = gg3 M.H qx- 
"ru"""nu 

ur**ou au
cBoTBeTHaTa TOgJ{a, j.l3qkcjleHa cnocMo I, MaKcHMa[Ha]a Bhcoql{Ha Ha r.65
."11" 

... V - n0 - H iji _ (pxBa Ha HaMzureHOTo HarqraHe np HaMaJUrBaIe HaJOODOT'TE

rroa = - (pllBa Ha MLtHtMajHoTO Ha.lulatc Ha o,Ipa3eEaTa B5nqanp{ cboTBeTEaTa TOq(a oT HaII,bXHlIq IIDodr]Jr

143q CteHkrTa ca HanpaBeEr,t
no BoAocHAEn;;tft; ;tid;?i,ffiliffi ffiitffi i,itr;T;if il;f#,""""cruacno HApT,rrHl{K no BoAoCHABIrBliiil*:riii"I^" ir"** *MllH^liMar'IHoTO,EaJ,ttfaHe IIp{ oTpa3eHaTa BbIHa e pa3lloloxelIa taq"no'rul ,nu"raor"nn""Bo.{o[poBoA / rarolrto ca gauture B KonoEa E _ Bcrrq(, ca noloxurenua / urha 4aHacrLnI pa3KbcBaHe Ha Bo.qHaTa cTpy, ..

r rpr-r Bcl.tqr<l.t Bb3a),!JHTZUU / rz aplrll xaparrepEq Toq(E / Ca MOHTripaF! B,r,3BpaTHU(JraIIu B (oM6asau[s c aeoiuo,{eiicrea
3ae.qHo c,jM'Ea,, xriran"ow" o*",,"-iflXli;y#ll:##i:l*:1H1 Belrlr*.roBa
BOAOrlpoBoa.

^.,^-^^I":19: I*"terro oqe B rtlpBouarra],rua_ra 3alricxa,koero ce onpeAerur o.r_rruc(arac(opocr qa BoAara BbB Bo,qofrpoBola _ ao 1.0 u/cex

/ ra6tur\a 5 |

Toqra./
Kora-v.

LM. L- x
M.

2(L - x)
2(L - xla

Ho*

6

I

7

Hou =
Hox - 9

t_-I 2 3 4 5
65-475 2853 0 0,0

nn

3J9

I

t6

0 +l
58-460 2463 190 780 t2
45-402 1404 r059 2l l8 23 +51

42 - 385 r 186 t667 3334 91

%

44

37 - 380 1106 t't47 3494 3,55 62

19 - 356 522 2331 4662

5,80

t20 78 +42

Ilovnena
cTaHrIUt
-354 ru.

0 2853 5706 122 91 +31



Hf\{a Aa npaBrrM Ir3creIBaH€ Ha BoAonpoBola 3a c.KprrBr_rqaiarqoro
Borr1lroTo l(o.lluqecrBo e B Hero e 2 n/cex,a Ma(cuMarrEaTa cKopocT rI aBOAarae 0,27 MlAeK.

@a:ara ua ygapa e T4 = 2x1506 / a= 3012: 969=3,10 ceK,<4,2gcex. _ BpeMe Ha3mBap'He Ea Bs3BpaTHaTa ruIana _ yaap.br e HerrprK.

*, _ - 
uoAorrpoBoAbT 

9 
3aqnTen c rpu B63BparHrr r\rarut I' ABofiEo AeficrBaqrlB63.AytllHtruti I,l yaapoy6 sarea nDr noil

r.3 : Ha r d2 M:;;-;6;:;; #'"'*'ffi#HXh;l "oMneEa 
cra'q",

KrM npoexra e [ploroxen rIBereE rpa$r_rr< xa rprre ocuoBrrl Jrlrnr,rt-r :- Jrunar Ha HopMzuruara pa6ora Ha noMnara no Eagrlxuri, flpo(blla EaIrrlac(aTerr _ crrH uBqT;
- nuql{r ga [oErrxeHoTo Hallrf
lra Bb3Bpar'ara r{rrarra 

"0" """"#;J11;;;;fl.EaerloMrlam 
ao 3arBapt'e

- JIIiHX' Ha oTpa3eHaTa BbJIHa npH xrrlpaBrHqeH ynap _ qepBeH uBfT,

'ii,:..'-;'r x : H r. r, M TE--B-
7[rilTi\':'o rt p o E x r r,r pl n r

0
2

)rii\':'o ilPoEl(T14PAHF
r'".',\ rr,.,r,',,,' .. i,ag:i I

/ 
. -- 

,., ,. .ro ;. .ri j

ldiitsSfiiik{i$i(Ot'
,,/Y -,,. .

i!it!;tt l i'aee!,iil; :,;ttQir l

T

'Aapoooduuaecm- EAit,.q.rir |r rx{00689,/01.0r.200d r_





ION:bJIHI4 TEJIHA OE'CHI4 TE]IHA 3AIII4CKA

/ I,lgrorss ce BrB Bpr3Ka c6c craHoBr_rqero Ea B 14 K - I4cnepux /

3a opoeN :"IOflIbJIHI4TEJIHO BOAOCHAB,UTBAHE Ea c.CAMYI4JI a
c.KPI4BZIlA,, - o6rq. Cavlrlr,o6r. pa.:rpaa

yBon

flpes 80 - re roguua rra Mur{alr[, BeI< e q3rrr,nueu ,qrjl6o( couAax or
BOIOKAHAJI I4HXEHEPI4H| .Clrlauro 3arrroqeurrero Ha xri.qpo reolroxkr.lrr AoKraA
eKcnJroaTallrorrHuTe rrapaMeTp[ Ha corraaxa ca :- Ae6rr - 15 n /ceK.

- AtHaM&.rEo BoaEo HnBo - ,,Mr_ltryc ,, 305 M.
Toraea e 6\4Jr tlgrorsefi flpoerq c6o crpaAa .r1o coH,rtaD(a 3a MoHTax r{a floMnu

, BToptl lloaeM",Kotlro ra qepnsr Boaa or Ma]rb( BoaoeM nonereH ro noMreral.a craHrlrrr.
Toln npoerr e 6zl pea.nrrrpau.flouneHara craHrln, ll Tpa$orocrtT ca ,3rrrnHeuli B rpy6
crpoex.tr/bnlrHeHa e t,| uraxTara HaI coHlliDKa.

l4Aerra Ha npoeKTa e 6rura ra ce noAaoa aola caMo 3a c.CaMyH,r 868 cbrllec,rByBaul
uanopen oogoeu na rora 472 v.

.- -- - -1u!ru"no:nn'o".y,11{:1919! lu lpoe(ranrc(Ir ycryrH Mexay o6rquHa caMyqnq t rpoeKraurcKa OrpMa ,,EKO3EM lllyMEH ,, EOOA ry.llJyveu or c.rrqecrnyoaugm
cougaN rpa6aa 4a ce [o.4aae Bo,qa 3a aBere ce.rra _ Cauym r_r kpunuua.

TEXHI4IIECKO PEI]IEHI4E

- Ctr.nacuo ugncrBauEro Ha BolocHa6rrBaqe u KaHaJrrBarIu! paiiou CauyuLr
ll 3a.4aH{ero 3a flpoe(TripaHe rlo,{aBaqe.r-o HaBoAaIo ABara HanopHt BoAoeMa Ha ceJrara
Calryul u Kplouqa Tpq6sa aa ce oc.burecrBrr qpe: arrpemua Bp!3Ka cbc .{!n6oxr1, conAax
- 6es flovne'a cra'qur ,,BTOpl4 IIO,4EM", 

" 
u"n nur-"uu"" nu 

"n"niu"ur,runorr"pa3xoan. oT cburecrByBaurara crpa,ua 
''le 

ce nomra carvo rpa(lorocra rloMeule'{ero 3a
ErI.qacT I, aBToMaTtka.

Clraacuo nacro_rululr npoercr HenocpeacrBeHo [o coqAaxa qe ce rcrparn
pa3lpeaenriTejrHa [a\Ta ,B KOraO U]e Ce peal-rr3rpa pa3KJroHeHreTO Ha ABaTa rre3aBitcuMa
BOAOTTpOBO.{a Kr,M ABaTa qanopHr_r BoaoeMa fi ycTpoiicTBaTa ra 6op6a c xugpaut AqHa, yllap
3a Bce(Ir rpb6onpoBoA no oraerHo,Koero 3a excnnoaraqurra e no ao6oe.

XI4APABJII4qHO OPA3MEP,BAHE

A./ BoAo[poBoA 3a c.CaMyur
Atrxtzqara Ea HanopurJtr BolotpoBo.{ or cortuaxa Io

4-659 M. I<pllno 4 660 u.:a opa.:meplnauer.o vy.
IIalopHutT

Kota ra Ha errr eHara rpt 6a e uanopnurr ooaoeu e 471 .60 v._ 472 rvr.
Korara Ha repe[a,{o coE{axa e 355.60,a qa to4onporoaa l1e 6r,le 354
IlpeAra 

':.anoptnr,r BoAoeM rro rpacero nu 
"ogoopouogu 

,"u no- ,"J
M.

4'76 M.
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feon$qqec(ara AeH{Beraqr{ ,4o repeHa Ha codAaxa e hr = 4,16 - 354 = l2Z M.,
a Ao AlHaMrrquoro BoAHo rrrrBo 122 + 305 = 42g M.

BoAEoTo (or[.]ecrBo Koero rqe ce noJBBa or coEAaxa e 15 n/ce(.

- llpreltave .4zaverrpbr Ha corraoKuara Konolra aa 66Ie or croManeau 6$!reBH'
Tp66r-r c BlHIIt- eH allzuerr,p $ 133 vv c Ae6eJrur]a rra caeHaru S.O "". urrp"*"n
AtraM€Tbp O 123 MM.

X[ApaBruqHme 3ary6u oupege:rrve no OopMynara h1 =L*A*e2 m.,
KIAETO :

L = 310 u. - aurxuua Ha croMaqenu, BoAolpoBoA;

_,..O ll7- cne^qa$rqH6 qanporxBneH e 3a croMaHeHh tpb6r]
Q l2) MM. npu n = 0.013

. -Q =,15n/ce( 0.01^5v1/cer.- soaHo (onriqectBo
n?t =lIAYQ' 310*ll7*15,=8.t6v.. qM._ c vecrHr,r cLnpo.rlrBrenH,

3a 
.nrporar yvacrrr Halopurrqr BononpoBoa ule ce lr3tl6nHr or r66u $ 160 uu?a 16aN.rrn PE 100 -S5/SDRil c ae6e,rrsa ra cr.nuiu i,1,6-*""

c iltlnxtlna 1350 M. HerHlrsr alaMel'l'p e ]60 MM _ 30 MM = I 30 r"rv. _:ary6r.rre no,qltxxBa ca h2=9m/ klm.=9* 1.35=12,15=13m.

3a nropzrr y'racrrr rpl6ure u1e ca pE t00 -Sg/SDRl7 O160MM.,Hoqeca3al0arM.c Ae6erliEa Ha creHara 9.5 MM.HerHrrrr ,[uaMe1-6p ure e 160_20= 140 MM.,a 3ary6nre noJlr,Jlxt{I{a ca h.: = 8 m/klm. Ar,:rxuHara rra To3h yqacrbK el3O0 M.a 3ary6uTeca h3=8*I.3=10.8=un.

3a rperur.i yuacrrr rpr6rire ,re ca pE 
1 00 - S I 2.5 / SDR 26 r! I 60 r,rv c

Ae6erfiHa Ea creHara 6.2 nv.FlerHurr aaan enp u 160 _ l3 = 147 vu.3ary6are no
,(rLtxr'na ca 5,5 u/rlu.3ary6ure 3a ro3u yeacr6K ca ha = 5.5*2,00 = il M

O6rqrire 3ary6u ca 9+ 13 + 1l + ll : 43 M.3ary6ure or Mecruu cbtrporrrBJredm
3a 43 x 0.15 Vo = 6.45 = 8 M.O6urre rary6a ca 5i M. '

O6rqara naauoverpr-rvHa BricoqrEa e 427 + 5l = 47g M = 4gO M.

ft:frnye n9u11 u3 SrpMara SAER rllr NR _ 250 A _ t4 , l4 creneuua, roaro
T:X".lii ly I"i"* / l4 n/cer_/ 

-Ha 
Bxco,rqHa 483 N(. c Morurrocr Ha en.Moropa l l0 ror. /150(.c/ t't 200 aMnepa npn 400 Bolra Halpexenr,e.

flprr u:6opa na no4xo4rura noMna cMe ce pr(oBoarrJlt u or ! npr.r Hai-ao6lp l([],{.or vereu or xapa( reprcrH Kara Hu np"-o*""uiu
od "/o np MaKcuMarer Kfl{ or 72 % ra la3u noMna

cnyqarT TQt e
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II3MEPBAHE HA KOIII4qECTBOTO I4 KATIECTBO HA BOAATA

BbB BoAoMeplara uaxra ca llperBtrreHll BoAoMepra c Ar.tcraHql,IoErro ortruraEe
rsvepBaHe Ha BOAaTa B AEeTe HanpaBIeHL ja c.CaMyhn a ra c.Kpuauua.

tl3oxpave BoaoMepr c laMgrpt-l paBHu r{a a[aMerpr,rre r{a !p66rrre 3a yJrecreu
MOIITa)l(.

flopaga rora,ve noqnoro (omrqecrBo (oero l,tsttaitBa rloMlara e fiocrorHuo eIBJraurHo aa ce MoHTnpar rou6uuupauu ooAoMept,3arqoro ca MHoro [o c(brm,].r MoHTaxlT{M B To3! cny,lafi e 6e3cMqcreH.
3a nanpaureuze Cavy.r:]

xapaKTep[cTr{Ktr :

ule ce MoETupa BoIoMep Q 150 MM ctc crelHnTe

- B63MoxHocr 3a Mal(cuMarrHo HaroBapBase _ 300 v3l qac /xoero e g3 ,,r ./ cer /, anoMrlara Moxe Aa rr3rr'rac(Ba caMo 1-5 .n /cer. Koero npaau 54 N{l / ,{ac.- Boaovepsr voxeaa of,r,rra aoJ00 
""*rrurno+.S,"1j7""*'Ko€To e 1.25 n/ceK.- B HarIIfi, cny,raii To He MoNe Aa 6r,Ae no lralro or l0 r,r/ce(

.KoeTO nDaau J6 M- / cek

3a HanpaBreH[c c.KprrBriua ue cc MoHTHpa BoroMep c nu,lMerr,p Q 100 vu.cl,c cr'reaHuTe xapaKTeplcTtrKr, I

- Br,3Moxrrocr 3a Ma(crMallro HaloBapmrre _ 160 u3 / vac ,roero e 4+ n/ceK.,
a noM[ara llte roraBa 15 n/(
Aa ce qoaaae u"no,o uoono il,ill":iff1J;lir""H"#T;:;lH ;:i.il:-,- BoAoMepr,T Moxe ra olrura 3 v,/ uac , rcoero e 0.g3 ,r /cex . Hopua,,rno

u1e ce nogaoat 2 Ao 5 ,r/cex., Koero e noBeqe or ABa rlbrt t\{fiErrMaJtHoro
AonycTriMo HaToBapBaHe.

BoAHure (orriqecrBa tlo aBere HaEpaBJreHrd ule ce pa3rrpeaeJrr.r or Aacneqepa _
:aoBa ule cTaBa qpe3 cnt paTenHl,tTe KpaHoBe c en.3aaB],lxKt , B pa3npeaerliTerliara uaxTa Blenocpelcroeta 6.na:ocT !o coHAaxa. xoriTo t{e ce KoMaHABaT IlO 

'"n" 
ynpuun",,n" ,beporTHo.Te3H BOAHII Kor.lt qecTBa ue ca nocTorHHx 3a olpeaeleH llepltol o,I BpeMe xHtMa Ia ce npoMeHr I exenHeBHO.

OEE33APA3IBAHETO Ha Borara r{e ce rtpaBri ,(arro n Ao cera _ 868flafloplrure BoroeMn,cnopea npaKTrKara Ha excnnoararlrura.HeronycruMo e aa ce
npeaBat(aaT c(I,nur Buco(o HanopHl_r: ycToitqt Bu Ha xnop ltoMnt ,(ofaTo ToBa e alipemeHTIIaC(aTereE BOAOflpOBOA OT [OMrlaTa IO HanOpH[Te BO.qoeM, Ea ABeTe Cera.AKo,no
I,I3KJItoqeHIre,ce fiartor(l,I BoroB3eMa.tle 3a npoMutluteHl lt_]rtt 3a nureiHu rlyx,ql,,cnel
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ABTOMATI43AU}I' HA BOIONOAABAHETO

" ..^ _OTly:.:: "onara 
ue ce ulnparua jlxpenHo 8!B HanopHr.ire BoaoeMr.u r4L r ,,Elr,^ r r(J, l(l I I h A ,.ToBa e peueno nocpe4crrov ra6lara MoHTliparll,t

ao coIIAaXa , B1lB BOAOeMtTe u B al,tclleqepc(lry I1]1II{T .
TyK voxeM Aa KaxeM oule cnel"oto ,

1.B,4cr6orre cot,{axiaeAHo c Konolrara Itle ce cnycl{ar HlrBo no(a3arer[ 3a
3a Auu,lMrrquoro lt 3a crarhirHoro Borrtn Hr_rBa. Te:r, fiuui ca y"ranouen, np,xrrAporeojroKr.rre npoyirBaH[r u ca flocoqest B xrrApojroxK[, lorclaAnoiiro cc navupa
or,n Boqoora64rnane I r<ata,rulaqul rp.Hcnepr* _ no"o"eno e.rre eKcnroaraurioHgoro ArirraMuqBo lolrjo Hnso e Ha 305 

^4.noa 
Kora repeH.foBa

o3HaqaBa,qe noMrraTa Tpr6Ba Ia ce floTorllt MIiEUMyM 15 M. flO HIl"*O,aU1U"" 
'upunr"pufi eiiEara o$aBapriHa pa6ora.

2.Boanoro ro,ruvecrro roero nc
ADa_ra BoroMepa _ He u"uu ou 

"" 
oonr",lllxltfi #:iffi :iH:i"#ff J""::H[:lT" 

",Te3r, rlocoqeHh B xqlpo reororGrj, Aok a.q _ a roBa e 15 n/ceK.
3.B HatopHrlre BoaoeMu e flpeaBrneHo ra ce MoHT'rpar HLrBo clrruarr3arop{,

xorrro Morar Aa rloaaAar uMnyncu 3a :araapane / oreaprHe / ua cnupareluure xpauoae
,c^erL3a,aBHXKH 

3a cborBernoro HanpaBrrenue ,a l,t 3a cnapaHe / ny""un" / nu nurnuru.,-rcooxorrlMo e BIB BonoeMa Ha c.KprBuuara ce nocraBn akyMynaropjlJrx Apyr ri3ToqHrl(
Ha en.eHeprl'r , KoiTo Aa 3,LXpaHBa er. ra6roro :a aerovarrxa.

X'IAPABNUqEH YTAP

I4:xoxgafiru or reoprlrra 3a lorBara Ea xrAparBntqeH ylapla I-lMeHHo
pa3K6crlaHe Ha Bo.4Hara crpyr Il flocropuoro fi cl6upaue noa Aeficrstero ua r"Necrrat 

"u"n",rfl::^","_tlTHxrr BiI{yM.|lre pa3rneaaMe aBa HaquHa 3a 3axlura ua Bo,{onpoBoaa.
LrajAertHero Ha rracxareJu Ha ,{acrt / 3oHx / nocpelcfBoM ulaxrH c

BB3BparHlr I{naIIu/ Morarla ca flep+opupaHn / .r<ou6anupaut clc CK, ABoiiEo .teEcrBauluB-6ltlrxHHull - vnoro etlemueen u ,recex la o6clyxoaue verog.
ABo Ho AetcrBaUETe BE3Iyu.lHHUI,l ce MoqTIrpaT or ABere cTpaHk Ha B!3BpaTHtria (Iana lnoaorrlEaTa cxeMa :

,,Bra4yuulrr<.- o6parEa (Jrarla - npyxateu y4apoy6alareJr _ Bb3ayrnrrrK CK _ rloco(a
KbM BOAOeMa,"

4M

2.Xu4porlopua cucreua - c nueeMaru.tHr_r / ..MrrHr_r,, / xtiApo+op!

ll{e pa:rae4zue nr,:voxuocrra 3a norBa Ha xrr,{paB,rru
Cr<opocrra ua pa:npocrpaHeurie Ha yraptara Brnnal

HanpaBJIeHr,tt.

XytcoBcr<lr :
ytara Ha



1.no [a[paBJrenfie Ea c.CaMyrrn

a= t425tl.,lt +0.1 D:6 I_ rc,aero:

D 0.110 v- BarpelueH.[xaMer6p Ha BoronpoBona B M vb . 0.15 MM ne6erliHa Ha creHktr

a= 1425 llll +0.1D:6 l= 1425:1.367 =t 042 M/ceK

a = 1042 M/ce( - cKopocr Ha B.r,JrEara

l = 
9 9l6i Koe+rltreHr Ha rpuenc .ta 

O t50 MV.v = l.U M/ceK - cKopocT Ha Bolara

Ti=2L:a=yt446\t 1042= g.56sek > 4.29 cer. :arrapare Ea rqrarrara
0a3a Ea yJiapa-yAap6r e npr( .

^ ^--Orrara,rorata 
noMnat a HaMrpaMe creAHtt c !aHHH :u = J)) l(9, - TerJlo Ha naHtarem Ha nuMlata

D = 0.240 m. aHaMertp Ha DoroDa.
n = 2900 o6/vas
N0 = 110 kwt. - Moun{ocr np, HopMajeH pexrrM

Bpeveto :a r<oeto noMnara Ao6xBa MaKcuM,trua Motultocr / pa3rounl o6oporu /

Ta = 0.00267*GD'? *n I M0 ; Mo = 973 No : n =973*ll0:2900=36.91;

Ta= 0.00267*CD2 *n: Mo = 0.00267*20.45*2900 : 36.91 =4.29 sek.- roBa e 11 BpeMero
3a (oeTo ce 3aTBapt Kr'IalaTa.

Ma(crMa&oro noBr-turaBaHe Ha HaJraraHsi.o ce r,3rucnrBa no lpopMyJrara
r1nOD : eHMA(c
/Boaua e,rer<rpavecrr ues r pautx H AepxBauxoHHl cbopbxeHHr,,
-npoQ.( naB,to JlroocHoB,fexHrka lq76 r./

a = a v:2HMAK.cr = 1042*t:2*122 =1042 244:4.3 =5m.
CneAoBarerEo o6rqrrr crarqqeF Harrop ce yBenriqaBa caMo c 4 M., _

122 u-._+ 5 u =l27M.arp!6onpoBoAae 3a 160M. AuraMrrqurrr.rHanop e 157 M.

ubrqlrrT pe3ynTaT ce [on) raBa r, cbrnacHo abopMynxTe laaerrll B KH[faTa

AH = 2pq m, K6.[ero
H = 160m - MaHoMerprqeq Halop
F , 0.013 r'r'-ceqeure Ha Bo^qonpo;oaa
q = 0.015 ui/cer BoAEoro (oryqecrBo B Tp!6rrre/'

1974 r.
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Te = qL: gHF - r{HepquosHa xapa(repuc.ru(a Ha BoAorrpoBoAa

Te = qL: gHF = 0.015*4660: 9.81x160*0.013 = 3.42

p = Te /to = 3,42 : 8.56 = 0.3995 : 0.400

AH =2pqH= 2*0.400*0.015*160 = 1.92=2u

CruacHo"HAPbqHI4K IiO MEJII4OPATZBHI4 IIOMnEHI4 CTAHIII4I4._
nHr(.MoMqlt.rroB u KoneKTnB - 3eMrcaar 1963 r.,
eBeHTyaIEO pa3(SCBaHe }ra TeqeHtqro Mo)r(e aa ce lloJlyqu flpq :

a./Bepr!(anH{ qym<Ii l{a rpacero,
o/pa3rutoHeHrie Ea BoaorrpoBoaa
B/npoMrHa Marepuara ua rpl6ure
r/npoMrrra ArrzN{eT6pa Ha rpr6r.rTe.

flpt ncuvrn Bb3,4yruH[rlr / ABotHo qeficraarqu / cue nperBr_rnl'nlr uaxr[ c oopardqI(naIIq.cxeMaTa 3a MoETaxa IlM e onucaHa no Hafope.

,_- BeporrHocrra ra ce pa3(:'ca crpys.ra eBeuTyarso , e caMo npr_r Beprrl(arrurire qyrrKr,r
Ha BOIOnpOBoaa _ npl, B63AylrrHli(a.

I43qncrrBaHe o6eMa Ha xulpooopa

B- Kuurara Ha npo+.Xptcro Xalxten / ,, Ekcnnoararlfi, r, aBToMarr3aurji HaoOTlOCua6gnTerrt a raH,lrH3aUuoHH cucTevl ,,Texuur<a t96S r./ e laAeHa-*rpopuyra aa u:vrzclrea'e Ha n'esvaruqHr, / ,, ""nr,,I "nrpo6opn ,lli"io 
"" 

norr"uBTe9Hefi ra3 a3oT c6xpanrBaH B 6)TxnKrj _ IIe ce [o.,r3Bar KoMnpecopr 3a noA],pxaHe HaHaItfaHeTo.

O6evrr na rore,ra / nneauarr.reu xurpoibop / ce n:vuclroa no $opuyaara

V: 4q(0.0164L-T): t01p,-pr) Jln.rpq, I<laero

q = 900 l/min - roguo Korr{lrecrBo rra BuAoxpoBola
Pz = 16 arn / rr/cu2 / varcunraauo aouycruMo HalrrraHe
Pr = 12, 

^aru.- 
cratxqeH Hanop npr cnupa]enHut I(paH

+oou M.at r'txuHa Ha BoIOnpoBola
T : 4.29 cer. epeue au aatuup"n" nu laruopulu oprau / nepQopupaua nl:aparua xlana /

V = 4q { 0.01641 f ): t0r( p2 pr)
4*900*(0.0164*4660- 4.29 ): 1000(16.0 12.0r - 64.o2 ut r"y--,--___,-,,...

//
,/
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^^ 
B rp.Ila:apaNzr< ce [por€Bexnar IIHeBMartrqE! xr_rApo{op[ c MlIr .IM&!eE o6eMor 80 nrnpa na croiinocr / 500 eepo / 1000 neBa _ npe.4#6;;;;;;;pa e.qnu 6poiraxr,e xtlpo$op.

^- -- .l|111Qoo"t 
tu" ce MoHrtpa Henocpe,qcrBe'o cJrea Bb3Bpar'ara rurarra B crp.Hrr

oT Tp6bolpoBoaa B pa3rrpeaeruTenHaTa atraxTa.

2.BoAorlpoBoA 3a c.Kp]rBr.rqa

Ar,rxtHara Ha r,lac(areff e 1506 M.,a Aqauempar flE O I 10 _ 10 ana.c
.qe6e,rura ua creuara 6.6 MM.HereH I aMer6p r! 96.g vv. ceqeEue F : O.OOi.f rnr.rrhB BononpoBon'T Mo)Ke Aa ceronyc'ar 2:r/cer ctc cxopocr 0.27 M / ceK. 3a ra3r,c(opocT tqe EalpaBIrM a3cneaBarre 3a xnapaBrtrqeH yaap.

a= 1425 ll^l I +0.1 D:5 I _ rcr,rero:

? = 0.!:!8 v BbrpeueH lraMer-bp Ha BononpoBo.la B M vo = u,uuo6 M ,[e6errHa Ha creHxre

a= 1425/ll 1+0.1 D:6 I = 1425:1.4.t = 969 Mlce.

a = 969 v/cex - cropocr Ha BbrHara

1, - I 910f noetpuurenr ua rprerc aa rb 150 MNa.v - u,z / M/cek _ cl(opoc I Ha Boaa I a Maaxata cropoct tragoaataarpl6are
e mpaH(lir ,\e e u3rclrcqeHo pa3(lcBaHe Ha BO,{HaTa cTpy,

Tpacero Ha rnac(a-ren, HrMa Be
pa3Klcalna BorHara crpyr. 

prh(tulHt l(ptBtj'Kr,agro enetrryaauo 6tz ce

flo rpacero e npelouAeH cnr.rparereu Kpau B KoM6rHupaHa uaxra:a neprfoplpauailb3BparHa rutana 3aeAHo c ABoiHo .reicrBaull, B.r,3,qy[Hrrrlu I-l npynarrn"" y.qopoyonuoren .

- 
He3aBrictMo or re3u ycltoBr.rr l,l 3a ro3t-l cry,rall ule u3.rucntM o6eMa HaHeooxoIlrMrrT nHeBMaru,{eE xnapooop no 4otruara Qopmyna,up" yaoour" 

""lrte ce ror3Ba Bo.uso Konri.recrBo or 2,1/ce(_
3ary6ure r rpr,6onpoBoaa ca r.t:qrrcreulr [o rpaQura 4ager :a rprbrire npou3BeaeH[
B-fa6poBo - re ca 0.8 v/rau npu cropocr 0.Zz 

".OOrquru 
a_*ir" 

"u-""!o'rporru" "1506 v.rru o6rqme:ary6 ca I.2l v,feoAer_r.recrara euco.ru'a e Hr:436I354 =g2 v.,iraHonerpu.rHara 85 M

V = 4q ( 0.0164L -T) : 101 pr -pr) nj.rprr, r<r,rero

120 l/min - eoguo ro:rqqecrBo Ha BoroxpoBora
= l0 arM / rc/cM'/ / Ma.r(cr.tMaulr{o aolycruMo qzurftue r[,66ttre ca 3a= 

.8^_aru.- crarugeH Haflop np, 
"nrpr,ar"r, np*

L = 1506 u.auNtuu ru uolonpouolu
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T = 4.29 cek. BpeMe 3a 3arBapqqe Ea 3arBopna, opraH / rrepoopupaEa B63BpaTEa KJrana /
V= 4q(0.01641 -T): I0r1p2-p,1 =
4*120*10.9164'*1596-4.2q): t00O{ 1 0 - 8 .0 , = 4.9 = 5 n rpa

CneAoaarenno ue e neo6xo,qr_rM xrrApaBnrrven xu4po$op,a cavo [pyxuqeuyAapoy6r.rBaren B KoM6qHarIm c ABoiiHo Aeiicrnaq rr:,4yurtur,r<u*o 
" 

no*Lono
B qepTexa.

Opa:vepanaue ua Br3ryrluurrlrre u y.qapoy6uBarenare

ABofi Ho .qefi crBaulri B63.IyutHrrrllt

De = Dy V qr v : \\ m, K.r,Aero .

Dn - graverap Ha or,3.ayxocl4yKaren,
Dy = 0.1 60 v - auaverlp Ha Bo.Donposoaa
e = 1,0 - Koeq)uqrreHr
V - 2;9 ". cKopocrcKortocepa3(bcBacrpyrfa
w = 4u M/CCK - BXOAHaTa CKOpOCT lta Bhjlyxa

Dn =DyV qv:w = 0.160 x0.224 = 0.0j5M= 35vrvr=50vM.
Ilpuevaue uuuuuaaeH AuaMeGp O 50 MM.

V4apoy6r-rearelu

AraMerhpbr Ha yaapoy6uoare,rure ce onpe.qera no Qoplrylara

D = 2,87Q: ({H + h)m,xqero

Q a:= F(v-gh:a ) m3 / sek- no4uoro rorfiqecrBo,(oero rpr6na ga ce u:lycne

V = 1.0 v /cer - cr<opocr na BoAara
h 

,40M. 
pa3nx(a MeMy crartqHh, h rxHalMhqel Haropn:lzuM- CTaTtqeH Hanop

a = 1042 M . - cKopoct ru y4upnuru u"n"u

u3= F(v-gh:a ) =0.0133( 1.0_9.81*40:1042

2,87Q: ({H + h) = 2,87*0.008 : ! 120 + 40 ) =
flpreMaMe MannManutrrr AraMerlp O 50 MM.

) =0.008 v3 / cer = 8 n/cer

0.002v=20vu.

a , ABotFo Aeic
Bo,qorpoBoaa npl, T.

I a(rBa yAapoyonBare,r{ ,B KoMorHaurr, c6c CK .o6DarEa
BblaylxHHK Lue Ce MOHI rjpaT Ha qerapl ruecra no 4u:tNtxara n1
cneA [peM[AaBaqero sa Mocla llrpr4r.42, npll r.5g _ cnea
>K.rr.rlri$nara a npn r .65 _ n pafiona IIa aqreEara :a GSM. ,/

TaTa 3a lpeMr-IIIaB



qACT,,KOHCTPYKTI4BHA..

Ta3r, .lacr (acae (oHcrpymltBrrHTe qeprexr{ Ha rra\Ttre 3a crMpareJlrrr{ KpaHoBe!
OTTOIIU I,I B63IYUEIIq'!, PA3NPEACJ'I'ITC'HATA UI'IXTA II AOBSPUITTENHI;E PA6OTI, HAcbrrlecTByBallaTa capala qa [oMneHaTa cTaEqqr.

,.^-_^_1f,:1yo""r "a 
cpeAcrBa 3a B6rperrruo r.r Br,r rllro r.BMa3Ba]re / 6es ga ce 4oerpnaaqepnarenElrrr BoAoeM,KofiTo Be.re HrMa Aa ce t3noJr3Ba /.

- rrpll.'loxeHri ca qepTexn c apMaTypHu nraHoBe 3a BCjrr.tKl, uaxTu _ aDMnpoBKrTe ca(oncrpy(TrrBrrr-r - ABycrpar ru 3a Bct-t.rktl cre,Hr.Ilnoqara Ha p*npao"rnr"n,iuro _*ru 
"opa3Mepe'a 3a Mar(cuMa,re' roBap l0 KNm, / 1000 kr./M, /', nuio aunrnuru o" o"rrn,cTpaEa

3a TejreynpaBleHrre oT,uuclleqepckr.t,
appr(ecTBo.

3a ocrofiHocrrBaHero
Tpu onpMr, . B3ern ca Hafi _

rpo

oMouIHa crofi HocTHa cMer(a
Ha eKcnJloaTaut oHHoTO

Azpoaoaunae-i]-;
,rq.r..lt rx-0o9t89/0l.Or.
*"s-"."j:*#1s'-:{:t
th 

-............,... xs*p*-



OB'CHI4TEIIHA 3AIII4CKA

3a crpoex j'IOIIRJIHI4TEJIHO BOAOCHAS.{'BAHE ua c.CAMVtr4JI u
c.KP BI4IIA,, - o6rq. CaMynr,o6n. pa3rpa.u

yBoA

_ llpe3 80 - re roAutu ua vuErurr,r, BeI< e l8rrbrEeE A6n6oI{ coHArDK orBOAOKAHAT'I Ll IDI(EHEpI{Hf .Cr,ru
eKcrlJloarall'oHr,rre rruo*"ror 

"u "ou[li? 

3aMloqell[ero Ea xltapo reoro)KK[sr Ao(ra'u

- Ae6ttr - 15 r /ceK.
- ,4rnavuvno ooAuo nroo _ ..vuryc .. 305 v.
r orSBa 

-e 
orjl I,t3roTBeH npoeKT C6C Cfpa.4a .4o coHAaxa 3a MOHTaX qa rIoMtI'

' BTopl [oaeM"'(oltro aa qepntr Boaa or MaJrr,( BoaoeM ,{oJrelerr ao rroMrreEar.a craH!.rrrr.I o3ri np.o-eKT e 6r.rr peantBnpaH.IloMrreHaTa cT,!HrI!l, n TpaoolocT6T ca rcnrnHeH]-l B rpy6crpoex.l4snr,lteua e t,t [ra\Tara Haa cou]lo(a.
I4aesra Ha npoema e 6{ra aa ce noraga sora caMo 3a c.CaMyxJl 868 cburecrByBaulualopeu eo4oeu Ha xora 472 v.

_ Cruactlo cxJuolreultrr /(oroBop 3a_IlpoeKraHTc(r, ycryrit MexAy o6uuua CaMyrrna flpoerranrcxa gupMa,,EKO3EM IIiyMeu,, IOOA.plfui,"J ;;';;;;;""*r",
couAax rproBa aa ce noAaae Boaa 3a aBere cena _ cavylrn u i{olr"ruu. 

-_. -^'

TEXIIUIIECKO PEIIIEH14E

_^."-^C3-u^1o ZtYg:fglu Boaoora6arnane r r(auarru3aqrj, pahou Cauyutt O,

+:11"^T_"^.: "i :"* ,o rBara Hanopulr BoAoeva ua cerara Cavyorrl , Kpruuua
i ptoBa aa ce oclrjlecTBr qpe3 nrpeKt Ha spLlKa crc ,4.br6oxur congu* _ 6e,
loMneH" 

craHuxt ..BTOPL flOAEI\4". c uer HaMaJrrBaEe Ha excrrnoararluoqnnre pa3xoar.r.ur cr,lqecrByBaulara cfpara ue ce ,or3Ba cavo rpa$onocra n noMerrreufiero 3a
Ea.qacr u astovatgra.

""^--^-tl-il::]9 "t"rotulxtr 
npoeKr HerocpercrBe'o ro co'Aaxa rqe ce u3rpaA'ra3npeaer TeJrHa uaxTa ,B KO'TO rlle ce pearl3r.rpa pa3KnoHeHrreTo rra ABaTa ne3aBuct4Mtr

BOAOeM e

M.

476 M.

1

"U::T,ryy:^y_yl"::l 
sanopHri BoroeMa x ycrpoficroara:a 6op6a c xrap*,,,un" youp

3a BceK, Tpb6o[poBo.4 rro or,qerfio,Koero 3a eKcrr,rroaraqrrra e

XIIAPABJII4qHO OP

A./ Boaonpolo,q :a c.Cavyl:r
A6nxrrEara Ha EfiopEnrr BolonpoBol coHA,l)Ka

4 625 M. - (pbrno 4 650 u. ra opa:lleprtanet o rr/y.

flpean Harropunrr BoaoeM no rpacflo rra soAonpoBoaa rrMa (ora reDeq



-2-
feole3r-rqeckara AeEuBenaqu, Io repeHa lra coHAaxa e

a Ao ,q&HaMr.rqr{oro BoAHo r1r4Ro 122+305= 427 M.

l-r 200 aMnepa npli 400 Bonra rranpexeHr.re_

Bo4noro ro:ruvecrno roero rqe ce noliGi-m aouAaxa e l5 lr/ceK.

, flpneuaue .{uave, r,pbr Ha conrllxHara (oroua ra 66ae or croManequ 6e3r[€BiruTpi6lt c BBEr[eE n[aMerhp + l33MM 
" 

r"6arr"u nu 
"r"niu J.o-"".-'"rrp"r"lr

A[aMerlp 0 123 MM.

,.- -^_^"tApuunr*"re 
3ary6! onpeAen{Me lo $opvy:rata 6, =1*4*q2 rn.,

l(6AeTO :

L = 310 v. - lr,aNusa Ha croMaxeuu, BoaonpoBor;

_,,. i.. l]t - cneu]l^(buqHo cr,nporno,renre ra crouarrena tpr,6r
T r r) MM. npa n = 0.013

, Q =,l5r/cer<' 0.01^5"t/cen- ouauo ,,orrqec] so
n7t = L{A}e' -3l0,fll7*15/- g.lov. =9v., cMectHr cbnpotr.lBreHl,,

3a 
.nr,puur yvacrrr HanopHltrr BoAorrpoBoA ue ce l|3n6],rHr| or rpl,6rj d 160 j\aM:ai6arv.run pE100 -S5/SDRiI 

" 
a.O.nr,ru nu.;i""i;.;;"

c AlDttu*la 1350 M. Herfiqrr nrraverl,p e 160 vu _ 30 uv = t :O ur"r. 
jlaryorzre 

no,ll],Ilr(rHa c3 h 2 - 9 m / klm. = g * 1.35 = 12,15 = 13 m.

3a rropurr y,raclrr rpr,6ure ue ca pE 100 _ S g / SDR 17 $160vn.,uou1eca3al0arM.c Ie6eJuHa Ha cTerrara 9.5 vv.HeruurT 4laverr,p IIIe e 160_20= 140 vlr.,a:ary6ure no
llnI"no ^":u. ^h 

3 = 8 n/klm. lurxxrrara Ha .ro3x yqacrbr< eI300 v.a :ary6nreca h3 = 8'r 1.3 = 10.8 = l1 u.

3a rperurr yracrrr rproare ue ca pE 100 _ S 12.5 / SDR 26 O 160 MM c
le6eLuua ua cT enara 6.2 MM.HerHrrfr AfiaMerbp I-I 160 _ 13 = 147 lru.3ary6r,re no
,(r,,rxuna ca 5,5 u/x.rrv.3ary6lre 3a ro3[ yqacrll{ ca hl = 5.5*2,00 = il u

o6urre 3ary6u ca 9+ 13+ ll + ll = 43 M.3ary6nre or Mecrgu clrrpo,rrlBregrl,3a43x015% = 6.45 = 8 M.O6uxre:ary6r ca5l *. '- ---'--'

O6rqara uauoverpuuHa Brrcoerrsa e 42:' + 51 : 47g M : 4gO M.

I4t6apaue novna rxn NR_ 250 A _ 14, 14 crenI 14 ceK / ua Bxco,rrrHa 483 M. c Mor(Hocr Ha eJr.Moro ll0(Br./1 .c/

\'= 476 - 354 = 122 M.,

vBa )u M-/ Cek

A
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XI,IAPABNI4TIEH YIAP

_ 3a npeAoT BparrBaqe Ea rroBpe.{n or xqapaBnrqeg y,[ap rqe ce Morrrr.iparnpyxrrua ygapoy6zBarenu r pe3epBoap c uo4a ca:opaao c no,4onpoBo,qa c;6parHa xnana.

Cxopocrr,a na pa:npocrparler[e Ha yaapHara BtJrHa ,BqucJrrIBzMe no $opvy:rara aa,l(yl{oBc(R

a= 1435/h/l+0OlD:b l- xr4ero:

D = 0.160 M- Ar-raMer6p rra BoAonpoBola B M M
tt = 0.15 MM 4e6eluua na creuare

a= 1435/h/1+001 D:6 I = 1435/t.0488= 1462 u/cex

IlpoBepKa 3a 6eaonacna 4aaxuna L=2aDll,V m,xr,Aero

a = 1462 M/ce( - c(opocr Ha Blruara
), = 0.025 - koeoqqrieHT Ha rpseHeV = 1.0 u/cex - cxopoct ua nolura

L,=2 aD /),Y = 2924*0,16 / 0.025 *l = lg 714 M. _ cre,qoBarer,rHo rjMa orracnocr orXrgpaeluvex yqap.

.-^-- Ilpuevave AuaMerrpbr qa rr[ycxarenr aa 6r,qe S 100 uv,xaro npyxuaara uy ceHACTpOII raKa .qe Ia Kane flpu HopManFa paoora Ha lroMnaTa.

3a Aa He ce .toflycre pa3(!cB!!He lra BoAirara crpy, npn IIpeI(lcBaEe HaBo.{orloAaBasgro e Eeo6xoAlrvo ,{a ce uourapar Bb3AyxocMyl(arelu _ no egrc-
B 

-H?qruoro 
Ha aBara BoaorrpoBoAa B pa3lperenrrren'ara uaxJ4,rp_co'A;rrq (naaeHer.I

1 l13t Aon"nn"t"n"o Ha BoAorrpoBoAa 3a c.Calrytn npu / rora 476 u./ -
B paioHa sa craHqntTa ua fro6yn, KbAero IIle ,Ma I,



qACT 
,, KOHCTPYKTI4BHA ,.

Ta3ri .racr Kacae Koscr[,y(TtBHrrre qeprex(lt Ea ru,txrr{re 3a crruparenH& Kp?tEoBe,o'roqri a Bt3,rymluqu, pa3npeaefrrTe,rqaTa maxTa q aoB,bprlltTenqu;e pa6oTlr Ha
clrqecTByBarqaTa ctpaaa Ea rroMtreEaTa cTaHurrr.

.,-_-- fpeaauaenr-r 
ca cpeAcrBa 3a Bbr[,eIlIEo ri BlHurHo rGMa3BaHe / 6er 4a ce 4oatpruraqeplrareJrrrrrJlT BoAoeM,KofiTo Beqe ErMa .[a ce r'3IIo,,r3Ba /.

r rpnJlo)rrcHn ca qepText c apMaTypnu rrlrruioBe 3a BCI,tq(t' IlIZlxTI_I - apMLzpOBKrrTe Ca(oHcrpy(Tr.lB'r-t - ABycrpaHrra 3a Bctqku cre^nx.fl,toqara Ha p*npa4"r"a"n"uro 
'u*ru "opa3Mepena 3a Ma(cnManerr roBap l0 KNm, . Karo sanlnuri o, acr**" 

"rpan, 
B rrorctne.

-4-

flpoerranr :......................./ r-rux.Berll.rKoa /

IIii,flh'1 LFOEKTAHTCkA nPABf'. '

r""*""s;*{m*
*.;-":s,:{i#!"x1r.,9

--_".-,,...,, N..c.op4E



I{TIXEHEPHO f EOIIOXKI4 AOK.IIAT

CTPOEX : '!onr,nHrrerro oo4ocua6a_rsane ra c.Cavpu a c.Kpterqa..
O6u.Car,ryrn.o6,r. patrpaa

Cruacno HOpMU 34 npOEKTt4 PAHE HA IIOnCKO OyHII4pAHE pasaer qr. 8

[. Ka reroprrr Ha noc.rpofiKara c6r ,acno qn. 12 _ I I | _ a / 6 I ka.teropu, .ll. Ilolpa34ereH,-re Ha noqBara B 3e

^ - calp3a'u noqBr, 
" 

,"ror^ 
""r.T::::;;;Tu 

"j'n*no un 13 -rpvna A

,.^,.-1".: :potnu " 
qr. 32 . qn. J I 

', 
onpeAereHara Karerop', crpara .(akro rr rp)'rrara rra noqBure B 3eMsara ocnoBa ce olpegeJr, (aro Meroa (6)

I I I Oruren.

a-",::-"i^1ir:rl"i". 
"a 

r:ojo-xlgl irpo:x Ha repeua B nap{ena ce r3r6rsequ r3Kor, (uypeoBe )cpa3Mepn t.2l l.2l 2.00 . B pe:yn*, nu no*o 
"" 

y_ur;;;';;;;r"ro ,_ or (ora repeH Io (0.20 _ 0.50 u.) ce ycraqoBqBa [oqBeHa rruHa
6orara Ha oprahu,{Hra lDrrvecul- orl.l0M. nuaor) cn".ouo raQrm necuvaraauaua.

flo.qnoqseua nora Ha.q6r6o9uua rl

-"_"*""*,;m;;ffi;;ffi ;Hi#"T#",:il:Hnfi :H"""#:;."""
cTporrTenqoTo IIeTHO U HaOKOJIO HrMa u IrtcBaT npeanocTaBrqj 3a lrorBaTa Ha Tar{uBacJlea 3aclpotBalteTo My.

3AKJIIOqEHUE
MOIAT,4A CE HANPAB'T CIIEAIII4TE 3AKJIIOqI4TEJIHI4 EEIEXKI4 :L_ov^Hnt4pAHEro MoxE IA cE r43BApmrz Ha lirsij.iiifie'a"rj).soOT KOTA TEPEH:

;;ti;il,;"Ji;^uo4^,[i;1]#3?,il1],tfl li"Jii#tr1:

znonyllHl4TE HATOBAPBAHI4' HA 3EMHATA OCHOBA CA rro MAJrKrjOT 0.02 KN / crrrz

JIbJIEOI{I4HA IO 3.00 v I.trMA ;

lsg,lSl]a.{1_c.lyTl4 ulA 14,4pyf 14 ousuKorroJlbxKt' ABrrEHr4J uTPOIIECZ HE CE HAENIOAABAT.

'AepoosAyuee.i;fij
,,l16H3 rt ,tK-0000n9/ J1.0t.200d r-_

IOua ,2009 3;',r:*:;mri;;;i
A.rr,.....,,..,,..,,,... H&

XPf al -! \l

PI,I;E

' ,r.r rnD:-fiAHTa{A fir,.;r- .

nPt4i.




















