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Resume
This thesis shows the results of the constructing, analytical research and technical-economic
calculations for the pre-strained combined construction of large-span crossing of new-type pipelines.

The thesis shows the review, classification and critical analysis of the existed constructing of
the main pipelines’ large-span crossings. On the basis of the above, the new-type construction is
elaborated and the positive decision is issued by “Sakpatenti” for the innovation of its technical
decisions.

The method is provided for the geometric parameters, probable active-load types and
calculations of the proposed construction. The dependence of the ropes and arch truss inflection on
the crossing span’s value and arch ground-to-top distance is determined, which in its turn depends
on the radius of arc segment and size of octagonal prisms’ arrangement, which is defined according
to the span’s size, determined from the bearing capacity of a pipeline’s pipe to be passed inside it.

Thesis shows the elaboration of calculation method of rigidity of the rigid part of pre-strained
combined new-type construction of pipelines’ large-span crossing, which is performed with the
integration method of differential equation of flexible line for the cross-section of its central rigid
part. Possible shapes of proposed construction resistance loss are described, when its central rigid
part is bent in the shape of one or two semi-wave.

Calculations on the rigidity of the proposed pre-strained combined new-type construction is
possible with the “Hinge-Chain” and Engesser-Timoshenko methods. When using the “Hinge-
Chain” method, it is complicated to take into account the diaphragm’s (combinatin of foot-pieces
and connections) bending rigidity influence, and when calculating with the Engesser-Timoshenko
method, althouth it is possible to take into account the diaphragms’ bending rigidity influence, but it
is not possible to take into account a pre-stain force when there is an Eulerian instability.

Thesis shows the final result of the differential equation’s solution of the construction rigid part’s
cross-section flexible line, which is the solution for the task of longitudinal bending of rigid part (stem) of the
construction of the main pipeline’s large-span crossing. The system of homogeneous equations of the shapes
of the simmetrical and slant-symmetrical loss of rigidity is described, when the power factors make influence
(including a case when a stem is bent in one or two semi-wave shape). Two characteristic equations are
received, which have infinitely many solutions of the roots describing different shapes of rigidity loss of the
construction rigid part (stem). The minimum values of the solutions, which describe the real shapes of rigidity
loss and gives possibility to determine a critical power of a construction rigid part, have the practical
importance.

Calculations of the stretched and off-centrally compressed elements of the proposed

construction are made with the use of probabilistic method.



Thesis shows the calculations of the rope part of the pre-strained combined new-type
construction of the pipelines’ large-span crossing, which is performed with the “ideal cable” and
“chain-line* parabolic approximation methods.

The new-type pipelines’ large-span crossing’s pre-strained combined construction is
elaborated, the construction solution of which differs from the analogues with the placement of pre-
straining/to be strained elements and new improved scheme of its strain. Simplified installation of
the main pipelines’ pipe as well as convenient adgustment of the force in crossing’s load-bearing
elements are achieved with the technical solution of the thesis. Technical solution also reduses the
construction period and materials’ costs and increases the bearing capability of a construction and
reliability during an operation.

Technical result is achieved with the fact that the connecting elements of load-bearing
elements of main pipelines’ large-span crossing with L span f up/down arrow is performed with the
octagonal prisms; on the four lateral sides of which the arch trusses, with the parabolic inflection
and upper belt, are placed radially; and on the other four lateral sides the ropes are placed on the
radially arranged foot-pieces; which are hinged to the supporting node-pieces of the pipeline’s
construction; and the racks at the free ends have the screw-pads in which the screw uniform cross-
section elements are screwed; which have the counter-nuts and cross-like holes in its rectangular
part; the ends of the uniform cross-section elements are connected with the cylindrical hinges to the
rope rack linked open-section elements; on which the semi-cylindrical node-details are hinged; and
a rope with the sheet pad and bolts are connected to the open-section elements; the node-points of
truss upper belt and rope-holding radially arranged supports are connected to each other with the
rigid connections.

The main node-points for the connection of supporting and load-bearing elements, needed for
the new-type pre-strained combined construction’s engineering, are decided and elaborated.

On the basis of the calculations carried out with the typical calculation programs of the
building structures the validity and priority of the technical solution, described in a formula shown
in an author's right, is substantiated compared with the analogues.

On the basis of technical-economic calculations the effectiveness of the proposed new-type

construction is assessed.
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3356dgd0l  gooswaomgdsls s gdommme  domby dmdgoo  33obdyd
©053000390L M@0l 3003000 ©sIMoEgdygmgdol goblobrg@sl [27,28,30].

Logmdol as®gdmeb dgg@mgdol 3gobdgdbg  dmJdgwo  dgyy@lbygemo  asbogo
dogns g gds  gdpgao Lobol  ©o@g0dmggdoll  bgdmJdgogdologsb;  dgodogo
@G3OS (3mblG@gJgogmo JobobOgbom  3mblidyigool dgedogo wo@zoOmg
dopgdgmos boghgomo  3mbliG@gdeool  3adGHogemge  LoddhHgol  Jagws dOgdo
3ob@og 9o Logmdbg) 6). @o3gobymol oGzo@mgs s ). o 3gobyeol EML
Jodol  bgdmJdgogds.  s@bodbymo  s@goMmggdo  Imwgdymo  s@ol  Lsgmdol
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gy bygemo  dogngdo

..... , N-1) Fgd@oergddo (bob. 3) Gmamas

Lbogmdols

50 9505b

hodog@gdols

F90B0mgdl ool bmds |, dsgo, A s B §g6@Eomgdls dm@ol bmds L=1-n

[A0)-ob B(Nn)-dpg)].

- g s EO 4 K
--f_#-_ __h-_-E-—
- r/ 200 = ;::‘:g: = B J 4l 2peto \r{
s =3daBagn o b .)d.).)‘q,/ /J
A%O)\ am:aa;égaﬂ\j begmin % aﬂ:aaaas’-);%ﬂ B{:il)
- A A
1 A 1 A S 1 1
L=n-1

bob. 1.1 Jgdmmsgsbgdaamo 30bbE®gdigool gobogo 33gmo Loyzmdkgdby

H:. L Ry ¢ EI_I
* :’}F!? 1 E O k - u'!\v >
2
A 0). Niag) P P2 - P. ¥ Dot B Tl)
1 1 1 1 ! !
L=n-1
bob. IIL2 Logmdol Losbys®odm bjgds
Logmkol  hodospa®gdol  (9@@omgddo  g9@Fogo@my@o  ©s  3dm@obmb@om o
(LolLEgdol AodbMxgbo) Mgo(30900 odmomgmgds BmOIY gdom;
1 n-1 1 n-1
Ry==> (n-i)P==>"iP, (R,=R; =R,) (IIL14)
N N
n-1 n—1
D YCEIC DY
H=—9 —.i =1 (IIL15)
tgo, ntga, ntga,
Om@Es  gobogo  dgyn@bygano  doangdol  Lowoggdo  Gogos,  25dd®xgbol

db0dgbgamds godmomgemgds Fo@dyeom;
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n-1)P
H :u (111.16)
2tg oy,
oo P o@ol bsgmdol hodsp@gdols §g@@oggddo dmJdgoo 3gd@ogom o
(396030) dogos - Lsgmdol 30@gge  3sbgalis s A s B (gapomgdby
odogoa
3m@0bmb@o@y® babl dm@ol 3gmbyg;
bogmdol  K—m@0  dmbsgggmol  @obGol  jyoby  dol  Fg90mby  godsgom
300@0bmbGo@ @ bobmob godmomgargds Gmamdbowsb;
k-1 k
Ri-2.F Ry—
i=1 i=1

t0a, = 1= = tox 1117
ga, H R, ga, (IL.17)

-1
P

(IIL16) xm@dgesdo Loydogbo @gsdizool 360dgbgammdols aomgogolifobgdom
bogmkol Ki—9@0 dmbsgg9:0l ob®ol jumbg 63603096 §g6 0o godmomgmgds
BOGIRmon, Gowglsg 1< k<n-1;

S(n-i)p -3 P

i=1 i=1

n-1
2(n=i)R
i=1
B n+1—2kt

P#P,,..2P, t9a, =

tgo, (111.18)

P=PR,..=P, tgeo, ga, (ITL.19)

bogmkol o g9y dmbsiggmgddo os@d@geo  aoddodsgo dogns, @m@Es bogmdk by
dmJdgegdl Lbgopslbgs Lopowols ob Fmeno 3356d9@0 dogngdo, godmomgmgds

ROEAOIYE gdom.;
n-1
n—i)P
Pl-_rtPQ;..-r_/-'Pii Nk: P1:P21"'1:Pi’ Nk = > (1.20)
ntga, cos o, 2tga, cosa,

obggg, doobgoModgdols godo®d@oggdoll dobbom dglsdengdganos Logmdol asbog
339mdo  >d®Yao doJLodosgnydo  aodk0dsgo  dognols aodemgas  dgdp g0

QOO IYE00;

Ng:? =RZ+HZ, (Im.21)
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30m9JB0@go0lomgol  Lokodm  Lobylgom ©sddgzo  Logmdols  (f/1<1/10)
Loa@dol godmmgans dglodargdgamos 3go@s@ o ds@sdmeols godmygbgdom;

SH =%[\/1+ c? i%ln\/1+ ¢’ *c, (I11.22)

Loo C=4f /L. @dm@s Logmko wo@go@mygemos (GmiEs bogmdby Inddgogdls
Lbgoolibgs Lowowols b Gmao 33sbdy@mo dogngdo) o I=const bsgmdol Loymdg
3°0M0mgegds BMAI Y gdom;

P#Py2 Ry Sy, =12 lHtg e = I(n+; Dotg%ey s
i=1 i=1

=nl[1+ n—+1tg ‘a, 1; (IT1.24)

P=P,,.=P, S,
1= M bog. 6(n—1)

OmEs 3mbbG®ygdaool dmdboao bofomol (Logmkol) wogmazol Gogbgo 3gbBos
(n=3,5,7 ...)
8n’

3(n®-1)

f
P=PR,.=P, S — L[1+ ( Fi )1 (I1.25)

bog-

amEs gmblbGaydaool dmdbogro bofogols (bogmdol) oymaol @oibgo ayfos
(n=2,4,8 ...)

8(n?-1), fup
P=PFR,.=PF, S{;;V =L[1+ (3n2 )( Fi B (I11.26)

Lowoz fﬁav.:fo_o'5D.m o0l bogmdol  doJlbodognydo  howybgs.  of fo-

306LEOYJ300b doJbodsgny@o ho{ g9 mds; D6, o@0ls 30bbEHOPJE00b

(396@®so @0 bofogols  @gogygmbs  gm@dol  3@G0bdol  gudol  sdagdo  F@olb
©05d9gB@0.

(M25) ©s (I126) QoGIgmgdon podmmgmomo  Vgpga930 gdmbgggs  (1122)
QeOAOIgmon godmmgmog bogmdol Log@dol bylE db0dgbgermdgdl. sbggg, Om3S
n—oo  (Il125) s (I126) geo®dymgdo ool 3o@sdbmaols Loa®dol 2sbbsbwg@ols
3bmdoa  gm@Iymsby  [28, 29,30] , @mdaol  godmygbgds  3GMgd@odgdolsls
dobobdgfmbogros;
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f
T2, (127

8
P=Pye= P 8y, = LI+ (]

dggaebygmo  doggdon (P, Py, .., Py)  ©5@g000ngmo  Logmdol  bojgobdem
F90Bogdoll  m@Eobsdgbol  aoblobmgds  dgbodangdgeros  0d  dmbsb@gdowsb
3odmdobodyg, ®md  dobo  Fmbsbfm@mdol gm®@ds  dbasgbos ®@  Loydegbby
dpgdedy L dogmol gmdol (Gmdgmog @o@godogeos sbogmyogdo dggamlgeo
dogngdom) dwgbsgo  dImIgbBgool  gdoyg@ol. K Fg@GoeTo  dwybsgo  dmdgbEo
35300z gds B dYeom;

S (kiR -n3 P

M, =[k-n'2 = 1R, , (IT1.28)

n-1

> (n-i)P

(II128) @I ygaosdo 3oMggeo (gdGomols m@wobs@ols f=1-tga; ©s dmybogo

demdgb@o M=l *Rg ‘dgBobols ‘d99© 90 K-960 Voo ool @ Eobs@ols
aodmbomgan gen gm@dygeosls 9Jbgds Loby;

S\(k-i)R-n3 P

f =[k—n=——x = l-tga, , (I11.29)

>.(n-i)R

Logmdol  Loggobdm  Fg@Fomgdol  m@©obs@gdols  xod0  aodmomgmgds

ROAOIYE0m;
n-1 ] ] k-1
n-1 nzl(n_l)Pi_nZPi
L i=1

|-tge, (I11.30)

Zfl n-1
EED YO

bogmdbg Geoao  3356d9@0  @o@godmmggdols dgdmbgggsdo (II129) o (1IL30)
RMEAIYgdl 53l dggao Lobgs

_ n-1
P]_=P2""'=Pi’ fk :%Itgalj Zfl ZWItgal (131
- i=1

Fobob{omwadodgols (aomgdols bogekmsb ‘dgg@mgdols 3356dgo0ls
(50050 JossEaomgdol dgdwgy)  Logmdol K-g@o FgoGomol m@©obs@ols
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d60dgbgammds Amao 0dbgds fo =T+ A Boo(g, Afk 5@0l ao@os@pomgdols bsb@oo
Foboli{odadsdgologsb.
FobolfomEadodgol  Lowowy  Logmddo  doowgds  Ngee=(02+03)Ny, 4 o [2]. by
Logmddo s@ddgmo dslodogg@do xodg@o dogs Ny, 9,3=(12+13)*Ny, 4. p.
bogmdmob  hodog@gdol  3356d9d0L  Go@os@my®o  do@ssaomgdo  @mIganlsc
>@dMogl dogms (APpyg) godmomgmgds (IIL21) goddgmol gomosdboo;
P, - (0.2—0.3)N80i p_-12tga01 COS

oo o o@0l bogmdols 3o@ggeno 3sbganols @wob@ol 3gmbg d3m@0bmbEmsb

; (IIL.32)

dolo EasMgdmsb dgg@mgdols 33obdgdols yosyomgdomn ©odsdgol dgdwgas Nagy p -
Py Py Prt 3306d90bg dmJdgoo dogngdolopsb Logmdkdo s@d@ygano dsJlodsgygdo
dognas.

bgdmo  dmyggobogro  o@dygagddo  K-ydo  (g@Gomol  m@©obs@ols
dodmbomga gano  gm@dgegdo  dggbodsdgds  s@s@gso©o  (Pdodgowo)  Lsgmdol
Lofygol  Bpamds®gmdsl, Gmdgmox  ©os@godmygmos  dgygdbyeo  dosgngdoom.
5M50M 93500 (Ydodgoo, ssigmao bog®dol) Logmdol do®omspo 3o®sdgB®gdols
ooy gbo (sdodgols d9dwygy) 2obgLodbOMmMm ©sdmjogdgegds o1, -bo  ©> -
b do@ob. o@bodbygmol  aoobofyggdo godwsgddbom (10) gm@dyams  (4)-b
35dmygbgdom;

S,,, =Nl [1+ to’ al Z( R, Z P)’1; (111.33)

. 0> . @& 00 Jogdyeo 093900l a5@™ 0MS> O
(IL3D) o (IL33)  goddgegdon  Jowgdgero  Fgegpgdob  pahmmgd f©
25M©5Jd6gd0lL  gdogy  dogowgdbm o1, -bo O 01~ gnbggol  dmé@ols
©05dM 30 oy gdolss

n(n+1)

tgal = n n-1
3(n —1){1/[2( R, 'ZPi)Z ]

‘R, -tgay, (I11.34)

Fobol{om@ododgologob  3356dgools  aowssaoamgdol  bobOeo  godmomngangds
go@dygmon  Afi =fo- fi; Losi fok 00bgyomodgds aor-b, bogoem ik -l Logmdols
30039e00 3obgaols 30@0bMb@mob ©ob@ols 390bggdols dobggoom.
o3 bosmgan gense asdmoygbgds (IIL30) o (IIL34) gem@dyegdo.
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3MbLAO Yoo JnbsbOgdbon  g9@B0goe Y@  LoddRyol  Jggos  d@gdo
3ob@og gdaa  Logmdol ©odsdgs bm@Eogeogds @o3dgobymols os@go®mgobs s
Fobol{oModadgol  @oosayg®@o  dogngdol  xodobogob  aosbyo®odgdygero
doEosEyoagdols dobgegom. Siggg, Fgdmmagsbgdgao bogdhEomo 3mbb@GOgIGgool
J0G0bObHm@YG  ©s  §g@GogomPA  LodOGHyggddo  yobaoggdgmo  bogmdgdol
356030 339mgdo doomgds ggMB0goe @0 LodMAyol Jggos d@ol yoobao®odgdbowsb
dowgdyeo dggagdol sbogrmaoydo.

§ IIL.3 945M9395¢H®M@e© d939993wo 0gMmgdol HBowgol wbsdol
3oBLYBAZMS (5EdsMMO 0BEHIM3MYES(300)

dogoliogbgdols  odsosbo  yosloligargerols sbogno  Godols  Fobolo®
©5do0ygeo  3mddoboMgdoyemo  3mblE@yjcool smfgHedo s@ols dmgdyero, @®I
dobo do@omswo dbopo g gdgbBgdo oGOl 3oMdmey@o dJmbsbymmmdols bgws
Lo@ Ry 0obo mo@mgsbo {5379 (o6 LFm@Obsbmgsbo, Jm@osbigoaosbo ob dsdkmeno
3MEmgobo  3mblEAOYJ30900) o  Fobolfo®  odsdyamo  dbowo  dopo®mgsbo
9293960 900. 56y gdmmogobgogaro jeblG@gices dgeygos bobio ©s dmdbogro
(3o300mg560) bsfoemgdols (gergdgbdgdol) gHmmdenomdobisgsb.  3mbld®yiools
bolBo bofomol gangdgb@gdo dJo@omoswsw 39ddgobg ob 2omgEgbd®ge 39ddgoby
d9domdgb.

bolBo bofoanols gergdgb@gdol  aosbyo®odgdolols 360dgbganmgsb  Lszombls
Fo®dmowagbls d39ddogo  dognols  bgdmJdgogdolsl  domo  bowgol  ybodols
sdmfgdgols s 3mbLE®M ool hmbhbgwols o 3g99ao gargdgb@gools 3@ysbgdols
(bo0dgmmdol) seodsmmdols owygbo.

d3®ddogo  dogom  ©@sEGoO M Agoma®  3mblE®Mygdiool  gagdgb@gols
4mggeomngol aoshbosm  Lofyobo gomybgs, bogrm d39ddsgo dogrgbo dmJdgwgdgb
@03 9JbEabHO0LoGHOHYd0m, 5by ©IOMYdo EsHFoMMYEos 39 dogo dogom @
‘dgdmbgggom  dpygbogo  dmIgb@Gom.  sdsLmob,  dgzyddgm-gomybymo  wgHM
050435698> gm0 mogolygmgdol badolbol dJmbg Lol gdsdwyg, o3 o odanggs
o  (3EMAoEgosl  Aosbas®modgdols  dgogagddo o  dobowmgdos  3@sJGogero
0ngoebsb@olom. Lol gdols »OOS O Y@ ymPoa gdols RoJBmA o0
(0d63a6GO0boBoH o0, bafgobo goygbggdo) Fgdmbgggomo  Lowopggdo >Gosb ©o

57



dommgols  dgbadangdgemos  @oaobogl  dglsdsdolo  gobofoagdols  dGY©gdo.
ombo by  Lopowggddy  wodmgoegdagmo  3mblEOgJaool  gergdgb@dgdols
99630 g®o 56036y gdbolomgols (25bLsbognggen ‘dgdmbgggsdo
doa®smdolomgol) dgodangds dJmobobml, sp@gmgg,  gobofomgdols oM 339900
356mbo o sdygodoe aobolobwg®dml, sds my 0d 306Mmdgddo, bowgol Pbos@ol
>dm{g@g0lL sendsmmdbs [31].

3®dogo  dognols  gJb3gbdG Yo dmdgogdols s Lofgolo  Loddywols
gOmmdemogo  gomgogolfobgbol  opges  ggumgboll . 0sboblgol, @mdgerdss
Loobao®odm  gdbgbd®obodgdo @g@ml dgsdo dgdwgao Lobom Fomdmowaobs
[32];

e=e,+ f,=r/10+1/750, (111.35)
Loosi I gggmol ggeols Gswoyglos (dsbdogno).

Roeseol  JmblG®yJaogool sdgsde  dmddgoo bo@ds@oyao  dobogn gdom
[35] do@gdyanos

e=1/20+1/750. (I11.36)

o 1 gobogo gggmols 0bgdz00ls Gowoylos.
0y 53 sdmogdymgdsdo 3ggmol yyemols Gowoybl - dggo@dsbo, (I11.36)
Ae@mds dgagodenos Fomdmgopaobmo dgdwgao Labom;

e=e,+ f,=ar+1/750, (I11.37)
bowaig @ =1/20 f (bbgowsolbgs gagmgdobiomgol swgomos @ -b Gogbgomo 3609369 mdols
o sdmmgms. LYmm ks gobogo gggmobsmgol | =r+/3, a =0.0866).

(IL.35) o (IIL36) @odmyowgdygegdgdols dgoe@gdosb asdmwol, Gmd gOmo
> 0p0gg e-lLomgol r/10=i/20, oby 1=2r, bomem @goma@owE, 03039
LYo ggmbs go60go 3ggmolomgols 1=1.732r, Lbgomds bog@dbmdos. godos sdolo
YBROE  Jo@mgdygemoe  s@ol  dohbgymo  (3)  wodmyowgdygmgdsdo  gddo@oyao

LoVgobo gowabgols  fy=1/750 boggmoe @opygbomo odboll @g@ml  ©@g@dols
doJLodognyy@o  Lofgolo  Loddyog %, [2], ®mdgeoi [o@Imowygbl  asbsdo®s
dmd 3mgdols bo@hgbo [op@dgergdgdol Lbgomdbols g -l QoMEMOSL aobogo 3ggmol

Lodoeglmsb, Lo =¢lh, g9 dgom, @md  Lofgobo Loddygog (obg Gmames
LoFygobo aomybgs) 03gergds wgOml dmga Lopa®dgbg Lobylmoy®do gobmbom:

B T
X=X SmT Z. (IT1.38)
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OO 3bmbdogos, 0y LoddOygol bog@mem godmbsbyagdsdo hogmgaon,
O3 ©gOmlb gbgs dzodgs dob  Lopg®dglbmsob dgoo®gdom, dsTob  owybyeo
©96do 063> G930 G ©s (AV/AZ)* 1 -Bg, 53 F9dnbgggeTo doo@gds;

2 2 "
y=d%v,/dz" =-v,, (I11.39)

bowoi Vo :Vo(z)bo%]obo abeybgol Lowowgs Z 3obog 3390 do. Lofgolo goweybgols
(3350 gdoEMdsls 0@l Log®dgby, doob@mgdom,obylmowols Labom
Vo®dmowaqbgb.

. T
Vv, = £, smTz,

bogoem Loddgog 0dbgds:
2
" f T
V =-— OI—ZSIH

0

T
T Z. (11140

(II1.39)-do  (IIL38)-L> s (I140)-1 dg@obols dggyom gobolobwg@gds, @g@Mml
Log@dols @  aobogo  33gmoll  bmdgdmsb  g9blcoy®  ©sdm owgdyen gdsdo,
Lboobao®odm Lofgobo qomebgs @g@oml Lop@dol ‘dygsdo;

f _Zolz _ 412
° 22 z°h’

(IL41)

dodoloadg (II137) gm@dygeols bsigansw dogowgdm:

2k &

e=eO+fO:ar+%:r(a+ﬂ2hr

boog A=l maaml  dogbogmmdss. 35806 godrmdomno  9dlGgbdGobodgdo
O 0dbgos:
m= % =a+pr, (111.42)
o3
ga: & LIA X
“zthr - 2th W/A zh (143)

p

30bs0sb  0bgd ool JmdgbBol GoMmds Fobswmbol dmdgbBmsb /W =X,
Lbooi X dobdogros  aobogo  33gmols  Loddodol  (39bGM0©sb  gg9emoby  YB®™
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@ gdam, d9399dge (pokodye) dmdimdg. godmdomo gdbgbd®obodgdo
(II142) Fomdmoagbls dgdmbgggom 539bdiosl dgdmbgggomo s@y9dgb@gdom;

~_ = 172
m=a+ A, (I11.44)

Lowsi A-0gdgmdobodgdgmo Lopowgs, bogmem a s f-9gdmbgggomo Lowowggdo,
OMdgms gobsfomgdol dOywgdo dgodangds dogohbomm bm@Isgry@sw, 39bEG0m
3MOobsEms bomsggdo.

30bLA® Y300l Jpa@smds  gJldmygsBoicools  3o@mdgddo  dgodangds
sbslbosmgl ©05dM%9 30090900 3oM5dgBMgdols begao G5mEgbmdom

0=(0s Qv - G ). 58 3505393900056  bmyog@mo  sbolosmgdgh  ©o@30GMg9dL,
dgm@gbo dsboaol Loddgoizgl, dgbodgbo- 3mbLEOYJE00L  30MMbgdols go@sb®sl
Loobgo@odm  Ljgdosb ©s o 3. o3 3005390Mgdol @oibgdo o6 dgoosh ol
bogowggdo, Godgeos Bgo0bo0 30bbHOYIG0gddo brgds
355b25M0d909590mob byl  dglodsdobmdsdo, ob dgoMgoo ©sdggdomn s domo
o8 gbs 3mblE®M Y00l 3gdomdoby dgodargds Yo gdgen gymo.

SdM00©  30M5dgR@gd0 Ui Uov - Uy hoomgargbosh  dgdmbgggom  Lowowggdsw,
G0dgmms  sEdommdols goHmmdamogo Lodzmogg P(A) 36mdomos. gosbysmodgds
9bos 9839dbgdmwgli 0ol sendommdols oblobwg@sl, Gmd o® o0bgds dow§gyeo
05939090 bgdgmo damds@gmds. O®3930L sendsmmdbols Asblsbwg@olsmgols
dobobdgfmbogros  dgdmgo@mm  dgdmbgggomo  Lowowg, Gmdgeoi beg@dygeo
damdo®gmdols 30Mmdols dgbodsdobop dgodangds hsomgogrml  bowgol ¢bsdols
dodogop [31,32]:

L(q)=R(q)+H(q), (11145)

boos R 3oblH@ydeool  3obbmpsmgdgmo  bogpgol  gbstos;  H-
3obbMAogdy@o  @oBHOMMGS; [ sdMY0gdgeo  35M5dgBHMgdo. Lo mogobmogow
@5dmgbodg 33eools Bybjioss, MMIgEmoysb bmyogaml boswsw asdmbsbyao
‘dgdmbgggzomo bobosmo 5Jgl, Lbggdo go dgodengds hosomgomml ©g@g@dobo®gdoen
booggodso.

390939530 393935%g SEdom Mo 2oobyo®odgdols Logydgmo swgdeyaos,
Lofgobo  ao@ybgol s  dgdmbgggomo  gJbigb@®obodgdol  gOmE@MYo
domgogolifobgdom  hggbl  dogd  dowgdgao  [40], >@Lgdgeol [32]  owgbdg@o,
dop@od 3Mb393( PO YO > 3oblbgog9d 9o, ©HIHdobodgdygero
©5dM 0 gd g gds bogol gbs®ols do@spols dgdmbgggom gybdiosbs s dsbsgnols
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Losbgo@odm  Fobosmmdol, gModoggeo  dodggools s  gdbgbd®obodgdol
‘dgdmbgggom Lowowggdl ‘dmaols,

= G (185 +0.2745,, )

Oyt —O¢nt

crT

L=Ry—6m— )

(111.46)

bogos( R, dobognols  bosbgo®odem  fobsmmdss  (gmmoswol  @g@mgdols
F990bg935T0); Tu ©> Tur  YLodsdolow ©oggobogmo ©s dbgdo  Jmwyegdom
3obbabEgAPm@o 3HoGoggmo dodggdo; M- godrmdomo gfbiabd@obodgdo;
1.8=(fo/e)+1=0.8+1; 0.274=~(4/n)-1~1.274-1 [33].

3322930b  Fggpgdgooesh  podmdrobaty  Sligghboobk,  Gmd  dg593dyao
©gHmgdol bowgol ¢bo@ols odggomgds oG dgodengds Ibmenme a@dogo dogngols
dmgdol  9dbgbdGolodgdHom  soblbol. oo dmdbogmdols dJmby @gHmgdols
dgdmnbgggsdo  Fmalyge  asbogiggmbg  dogngol  dmJdgegdols  gJbgbHO Y mds
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L53d9gbgoemm 3mblEE 30900l Losbyo®modm @Gody@o 3@ma@sds LiRa 9.6-1s
aodmygbgdom.

‘dgbogoao.

3o0b25M0dgdg00  hoGo@gdymos  dgdmmsegobgdygeo  sbogmo  Godol  mombo
Lbgoolbbgs ool Lopowol 3mblEMYJ30gdol 3GMgJdodgdols dgdmbgggolsmgols,
390dme L=120 3. wo L=130 3, dmEs Jmblbdegdaool 3gbddsmado  boldo
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Baby@oby InJdgwo Lodsgdm aswsbisbgamgaol 3Gmgddol @9 obogowsb):
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e Jdoanlowgbol gm@swols Losbys®odm [obommods 3493dgobg R,=270 dg3;
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gare

e Jognols ggeol Lolbjg 6=10,31 34d.
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* gomopol bodsg@ogy P, =850 38/
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bogmn 6% dgdmbgggobomgols  godmmgeogo  bmdols dobgogom  ©osx®Sadgol
do@ol dsgnols bmds 1220 ©s 21.67 8. “38.7 3. dowgdymos L=120 3. ©o L=130 3.
dognosbo 3mblE®ydicogdolomgols.
3MbLA @300l dgdowygbger gargdgbBgool Logymos®o Fmbgdo gobolobwg@mgds
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‘dg3mmsgobgdygen 3mblE M yJiooby Imddgwo wo@godmggdo:
o). Joenlowgboli @s ool xodydo Fmbom godmfggymo a@dogo o@godmgs
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3)- 999mgobyermdom godm{ggnmo o@godmgs aoblopgbols dognols g&Hm
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dogrgbdolls s bobEo  bosfogol  3mblLE®YJEool  dobgogom
20562 5M0dgo9e0s mmbo dopseomo:
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d9Bd®o. dgo  bofomol ©@oox@Mogdol ©asMgdol  xsd9ycdo  bmds hy=6.0 Ig@®o
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306bEOI300b bs3MMa®o Hbg3z3d0L LobJomggdol d3gagd0

YacTaoTbl cOBCTBEHHbIX KOnebdaHwumn
YacToThl

CyMMa

N N Kpyr. YacT Tepres Kozd. Moz . MO .
o || G CobBCT.3HaueHusd | yacTrorTa oTa () Pacn Macca A

(pam/c) | (Tu) pexn. ) )

(D)

4 1 0.428 2.335 0.372 | 2.691 | 0.052 | 0.002 0.002
4 2 0.128 7.826 1.246 | 0.803 | 0.000 | 0.000 0.002
4 3 0.110 9.110 1.450 | 0.690 | 0.000 | 0.000 0.002
4 4 0.102 9.842 1.566 | 0.638 0.001 0.000 0.002
4 5 0.091 10.945 | 1.742 | 0.574 | 0.000 | 0.000 0.002
4 6 0.088 11.323 | 1.802 | 0.555 0.011 0.000 0.002
4 7 0.088 11.366 | 1.809 | 0.553 | 0.007 | 0.000 0.002
4 8 0.087 11.478 | 1.827 | 0.547 | 0.001 | 0.000 0.002
4 9 0.087 11.487 | 1.828 | 0.547 | 0.120 | 0.002 0.004
4 10 0.087 11.509 | 1.832 | 0.546 | 0.000 | 0.000 0.004
4 11 0.087 11.547 | 1.838 | 0.544 0.450 0.010 0.014
4 12 0.086 11.577 | 1.843 | 0.543 | 0.696 | 0.025 0.039
4 13 0.086 11.605 | 1.847 | 0.541 | 0.002 | 0.000 0.039
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4 14 0.085 11.725 | 1.866 | 0.536 | 0.001 | 0.000 0.039
4 15 0.085 11.768 | 1.873 | 0.534 | 0.000 | 0.000 0.039
4 16 0.085 11.792 | 1.877 | 0.533 | 0.000 | 0.000 0.039
4 17 0.085 11.809 |1.879 | 0.532 | 0.000 | 0.000 0.039
4 18 0.085 11.827 |1.882 | 0.531 | 0.000 | 0.000 0.039
4 19 0.084 11.861 | 1.888 | 0.530 | 0.000 | 0.000 0.039
4 20 0.084 11.871 | 1.889 | 0.529 0.010 0.000 0.039
4 21 0.084 11.872 | 1.890 | 0.529 | 0.000 | 0.000 0.039
4 22 0.084 11.912 |1.896 | 0.527 | 0.000 | 0.000 0.039
4 23 0.084 11.916 | 1.896 | 0.527 | 0.000 | 0.000 0.039
4 24 0.084 11.945 | 1.901 | 0.526 | 0.004 | 0.000 0.039
4 25 0.084 11.955 | 1.903 | 0.526 | 0.023 | 0.000 0.039
4 26 0.084 11.955 | 1.903 | 0.526 | 2.287 | 0.706 0.745
4 27 0.084 11.956 | 1.903 | 0.526 | 0.000 | 0.000 0.745
4 28 0.083 11.986 | 1.908 | 0.524 | 0.001 | 0.000 0.745
4 29 0.083 12.003 | 1.910| 0.523 | 0.000 | 0.000 0.745
4 30 0.083 12.006 | 1.911 | 0.523 | 0.000 | 0.000 0.745
4 31 0.076 13.179 | 2.097 | 0.477 | 0.010 | 0.000 0.745
4 32 0.067 15.001 | 2.387 | 0.419 | 0.000 | 0.000 0.745
4 33 0.066 15.103 | 2.404 | 0.416 | 0.000 | 0.000 0.745
4 34 0.058 17.237 | 2.743 | 0.365 | 0.000 | 0.000 0.745
4 35 0.058 17.350 | 2.761 | 0.362 | 1.058 | 20.317 | 21.063
4 36 0.057 17.619 | 2.804 | 0.357 0 601 0.000 | 21.063
4 37 0.056 17.795 | 2.832 | 0.353 0.224 0.055 | 21.118
4 38 0.056 17.964 | 2.859 | 0.350 | 0.000 | 0.000 | 21.118
4 39 0.055 18.047 | 2.872 | 0.348 | 0.000 | 0.000 | 21.118
4 40 0.055 18.241 | 2.903 | 0.344 | 0.000 | 0.000 | 21.118
4 41 0.055 18.256 | 2.906 | 0.344 1 517 36.439 | 57.557
4 42 0.053 18.770 | 2.987 | 0.335 | 0.000 | 0.000 | 57.557
4 43 0.052 19.094 | 3.039 | 0.329 0 601 0.000 | 57.557
4 44 0.052 19.110 | 3.041 | 0.329 | 0.000 | 0.000 | 57.557
4 45 0.050 20.166 | 3.210 | 0.312 | 0.001 | 0.000 |57.557
4 46 0.049 20.250 | 3.223 | 0.310 | 0.000 | 0.000 | 57.557
4 47 0.049 20.258 | 3.224 | 0.310 | 0.001 | 0.000 |57.557
4 48 0.049 20.489 | 3.261 | 0.307 0 560 0.221 | 57.777
4 49 0.049 20.511 | 3.264 | 0.306 | 2.877 | 39.906 | 97.684
4 50 0.049 20.520 | 3.266 | 0.306 > 657 0.413 | 98.097
5 1 0.591 1.692 0.269 | 3.713 | 0.000 | 0.000 0.000
5 2 0.174 5.750 0.915| 1.093 | 0.000 | 0.000 0.000
5 3 0.151 6.608 1.052 | 0.951 | 0.000 | 0.000 0.000
5 4 0.140 7.141 1.137 | 0.880 | 0.000 | 0.000 0.000
5 5 0.126 7.937 1.263 | 0.792 | 0.000 | 0.000 0.000
5 6 0.122 8.220 1.308 | 0.764 | 0.000 | 0.000 0.000
mbLA® 00l 09352,d963 00 d96@ 940l 256030
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ODara: 08/26/13 11:48:26

Bagmauva GADASAS-120, umbp GADASAS-120. OcHOBHas

cxeMa

3mBLEHOMJ00L bobiGo gergdgb@goo

JUPA 9.6 (JIMP-CTK)

Crparuna 1

Lar Npu- | [IPOUEHTH ucuepnanms Hecymeil crnocoBHOCTH Inuua

Snemenr |HC | T'pynna |nnaHok, |Meua- deprm no cevemmsm, % sneMeHTa,
M HMe |uop|vYl |vzil|rYl|rZzl|ve|yn|inc|2nc M.y M

Ceuenme: 2. Tpyba 219 x 8
Npobune: 219 x 8; TOCT 10704 - 76*
Crans: BCr3cmn; T'OCT 1075-80
CopraMmeHnT: Tpy6a sJIeKTPOCBapHasi NPsIMOWOBHASI
158 1 0.00 99 |37 [37 |99 |99 |39]|0 |99 |95 |39 |4.00
158 2 0.00 99 |37 [37 99 |99 |39]|0 |99 |95 |39 |4.00
167 1 0.00 97 0 |37 |97 4.00
167 2 0.00 97 0 0 0 |37 |97 |O 4.00
Ceuenme: 3. Tpy6ba 168 x 8
Npopmne: 168 x 8; I'OCT 10704 - 76*
Crans: BCr3cn; T'OCT 1075-80
CopraMenT: Tpy6a sJjeKTpOCBapHasl IPsIMONIOBHAS
153 1 0.00 49 149 |49 |99 |99 [|52]|0 |49 |99 |52 |2.00
153 2 0.00 49 149 |49 |99 |99 [|52]|0 |49 |99 |52 |2.00
172 1 0.00 49 |0 0 0 0 |49 |90 |O 2.00
172 2 0.00 49 |0 0 |49 |90 2.00
Ceuenme: 4. [podmne "Momomeuno" 120 x 6
Npodpmnes: 120 x 6; I'OCT 30245-94

Crans: C235; TOCT 27772-88

CopTaMeHT:

lpodunmu cTanbHEEe T'HYTHE BaMKHYTHeE CBapHHEe KBaJpaTHEE
CTPOMTENBHEX KOHCTPYKLMMA

n

OIpsAMOYT'OJIBHEIE MJIsT

6 1 0.00 60 0 0 0 36 |0 |60 |90 |36 |3.16
6 2 0.00 60 0 0 0 36 |0 |60 |90 |36 |3.16
7 1 0.00 60 |47 |40 |O 0 36 |36 |60 |89 |36 |3.16
7 2 0.00 60 |47 |40 |O 0 36 |36 |60 |89 |36 |3.16
23 1 0.00 75 |47 |40 |O 0 36 |36|75 |80 |36 |3.16
23 2 0.00 75 |47 |40 |O 0 36|36 |75 |80 |36 |3.16
24 1 0.00 80 |50 |45 |O 0 36 |0 |80 |89 |36 |3.16
24 2 0.00 80 |50 |45 |O 0 36 |0 |80 |89 |36 |3.16
301 1 0.00 95 |50 |45 |O 0 36 |36 |95 |80 |36 |3.16
301 2 0.00 95 |50 |45 |O 0 36 |36 |95 |80 |36 |3.16
302 1 0.00 65 |47 |40 |O 0 36 |0 |65 |75 |36 |3.16
302 2 0.00 65 |47 |40 |O 0 36 |0 |65 |75 |36 |3.16
318 1 0.00 70 |47 |40 |O 0 36 |0 |70 |82 |36 |3.16
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318 2 0.00 70 |47 |40 |O 0 36 |0 |70 |82 |36 [3.16

319 1 0.00 78 |50 |45 |O 0 36|36|78 |85 |36 [3.16

319 2 0.00 78 |50 |45 |O 0 36 136|778 |85 |36 |3.16

Ceuenme: 5. [podmnes "Mosmogmeuno" 100 x 4

Npopunes: 100 x 4; T'OCT 30245-94

Crans: C235; TOCT 27772-88

COP'I‘aMEH'I': HPOQMJ'IM CTAaJIbHBIE T'HYTHIE BaMKHYTHE CBAapHHEE KBagpaTHBE M MNPSMOYI'OJIBHEE IOJIsI
CTPOMUTEJBHBIX Konc'rpyxum&

21 1 0.00 40 |40 (40 |O 0 47 |47 |40 |O 47 12.69
21 2 0.00 40 |40 (40 |O 0 47 |47 |40 |O 47 12.69
22 1 0.00 40 |O 0 0] 0 4710 |40 |O 47 |2.69
22 2 0.00 40 |O 0 0 0 4710 |40 |O 47 12.69
303 1 0.00 40 |40 (40 |O 0 47 |47 |40 |O 47 12.69
303 2 0.00 40 |40 (40 |O 0 47 |47 |40 |O 47 12.69
304 1 0.00 64 |0 0 0 0 4710 |64 |O 47 12.69
304 2 0.00 64 |O 0 0 0 4710 |64 |O 47 |2.69

Ceuenmne: 7. Mpodpune "Mosmogmeuno" 230 x 100 x 8

Opopuns: 230 x 100 x 8; I'OCT 25577 - 83*

Crane: BCT3cn5; T'OCT 380-71*

CopraMeHT: THYTEM BaMKHYTHII CBapHOM MNPSMOYT'OJBHEM NpPobMIb

454 1 0.00 82 |52 |42 |O 0 47111182 |O 47 13.92
454 2 0.00 82 |52 |42 |O 0 47111182 |O 47 13.92
469 1 0.00 82 |52 |42 |O 0 47 111|182 |82 |47 |3.92
469 2 0.00 92 |62 |52 |O 0 47 (11|92 |O 47 13.92
484 1 0.00 96 |52 |42 |O 0 47 |11 |96 |O 47 13.92
484 2 0.00 82 |52 |42 |O 0 47111 |2 0 47 13.92
499 1 0.00 82 |52 |42 |O 0 47111 |2 0 47 13.92
499 2 0.00 82 |62 |52 |O 0 47 |11 |2 0 47 13.92
510 1 0.00 92 |2 2 0 0 47 |11 |2 0 47 13.92
510 2 0.00 96 |2 2 0 0 47 |11 |2 0 47 13.92
525 1 0.00 82 |2 2 0 0 47 111 |2 0 47 13.92
525 2 0.00 82 |2 2 0 0 47 111 |2 0 47 13.92
540 1 0.00 82 |2 2 0 0 47 |11 |2 0 47 13.92
540 2 0.00 92 |2 2 0 0 47 |11 |2 0 47 13.92
555 1 0.00 96 |2 2 0 0 47 |11 |2 0 47 13.92
555 2 0.00 82 |2 2 0 0 47111 |2 0 47 13.92
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OaTa: 08/26/13 11:48:26 JIMPA 9.6 (JIMP-CTK)
Banauva GADASAS-120, umpp GADASAS-120. OcHOBHast cxema

KauramTs!

CrpaHuna 2

[IpOLIEHTH MCUYEepnaHMs Hecyuen

AnemenT |HC |'pynna
CIIOCOBHOCTM KaHaTa IO CEeYeHMsIM, 3

Innua
3JIeMeHTa, M

Ceuenne: 6. Kamar 42.5

Npobémne: 42.5; TOCT 7675

Crans: 1670;

CopramMeHnT: TK-1+6+12 n 1+6+12+18

738 1 418 4.00
738 2 418 4.00
743 1 418 4.00
743 2 418 4.00
768 1 99.9 4.00
768 2 99.9 4.00
773 1 99.9 4.00
773 2 99.9 4.00
818 1 80.0 4.00
818 2 80.0 4.00
823 1 80.0 4.00
823 2 80.0 4.00
848 1 93.0 4.00
848 2 93.0 4.00
853 1 93.0 4.00
853 2 93.0 4.00
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206LAGMd300L s 3MMoGo HHq2q60L LobJo®H19dol F0EIAad0

YacTOoTHE CODOCTBEHHBIX KoJebaHUM

YacToTH

saﬁiyx @ogmm CoBCT . 3HaUEHUS pré#iiiSOTa qa&iSTa Heagon Kosd.pacnpen. Monixicca
4 1 0.173 5.789 0.921 1.085 -1.350 88.424
4 2 0.169 5.916 0.942 1.062 -3.950 7.830
4 3 0.064 15.734 2.504 0.399 -2.966 0.000
4 4 0.061 16.262 2.588 0.386 -0.575 0.000
4 5 0.033 30.627 4.875 0.205 4.718 3.640
4 6 0.031 32.297 5.140 0.195 3.240 0.049
4 7 0.021 47 .663 7.586 0.132 7.028 0.000
4 8 0.019 51.499 8.196 0.122 -0.396 0.000
4 9 0.016 60.784 9.674 0.103 5.643 0.000
4 10 0.015 65.101 10.361 | 0.097 -3.945 0.058
4 11 0.014 72.622 11.558 | 0.087 -22.992 0.000
4 12 0.007 14.520 23.113 | 0.043 -14.083 0.000
4 13 0.005 18.646 29.676 | 0.034 -7.089 0.000
4 14 0.005 20.418 32.497 | 0.031 6.093 0.000
5 1 0.209 4.775 0.760 1.316 0.000 0.000
5 2 0.205 4.879 0.777 1.288 0.000 0.000
5 3 0.077 12.977 2.065 0.484 0.000 0.000
5 4 0.075 13.413 2.135 0.468 0.000 0.000
5 5 0.040 25.261 4.020 0.249 0.000 0.000

mbbAON ]300l RGS2d9b6B0L 3963 9d0L asbogo
3390360l sbao®odol dggagdo

OaTa: 08/27/13 12:05:29 JIMPA 9.6 (JIMP-CTK) Crpannna 1
Bagaua GADASAS-300 , umpp GADASAS-300. OcHoBHasi cxeMma
3MBLEHOM00L bobiGo gegdgbdgdoo

llar [IpOLEHTH MCYepnaHusi Hecylel CIOCOBHOCTM Mo P
SnemeHT | HC | I'pynna &::;;SM cedenusaM, % B3JIeMeHTa,
M ’ HOp | YY1 |YZ1 |YYZ |TY1 |TZ1 |yC|YI|1lOC|20C |M.¥Y M

Ceuenne: 2. Tpy6a 402 x 10

Npopmnes: 402 x 10; TOCT 8732 - 78*

Crans: BCr3cn; T'OCT 1075-80

CopramMeHnT: Tpyba 6ecmoBHass ropsiueKkaTaHasi

208 1 0.00 100 |0 0 0 |o 0 20 |0 |100(|90 |20 [7.74

208 2 0.00 99 |0 0 0 |o 0 2010 |99 |90 |20 [7.74

730 1 0.00 88 |0 0 0 |o 0 2010 |88 |90 |20 [7.74

730 2 0.00 88 |0 0 0 |o 0 2010 |88 |90 |20 [7.74

731 1 0.00 87 |0 0 0 |o 0 0O |0 |87 |90 |O 7.74
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731 2 0.00 87 |0 0 0 |O 0 0O |0 |87 |90 |O 7.74

1265 1 0.00 90 |O 0 0 |O 0 2010 |90 |90 |20 |7.74

1265 2 0.00 90 |O 0 0 |O 0 2010 |90 |90 |20 [7.74

Ceuenme: 3. Tpy6a 377 x 9

Npodunes: 377 x 9; TOCT 10704 - 76*

Crans: BCr3cn; I'OCT 1075-80

CoprameHT: TpybBa B3JeKTPOCBapHasl NPsIMOWIOBHAS

31 1 0.00 80 |O 0 0 |O 0 2110 |O 80 |21 |3.80
31 2 0.00 80 |O 0 0 |O 0 2110 |O 80 |21 |3.80
729 1 0.00 80 |0 0 0 |O 0 2110 |O 80 |21 |3.80
729 2 0.00 80 |0 0] 0 |O 0 2110 |O 80 |21 |3.80
732 1 0.00 80 |0 0 0 |O 0 4110 |O 80 |53 |3.80
732 2 0.00 80 |O 0 0 |O 0 4210 |O 80 |55 |3.80
1442 1 0.00 80 |O 0 0 |O 0 2110 |O 80 |21 |3.80
1442 2 0.00 80 |O 0 0 |O 0 2110 |O 80 |21 |3.80

Ceuenme: 4. Ipodéune "Momomeuno" 250 x 10

Npodpmne: 250 x 10; TOCT 30245-94

Crane: C235; T'OCT 27772-88

Cop-raMeH'r: HPOQI/IJ'H/I CTaJIbHEIE THYTHE BSaMKHYTHE CBapHHEE KBAaJgpPaTHHEE M NIPsIMOYI'OJIBHBIE
AJi1s CTPOUTEJIBHEIX Konc'rpyxuuﬁ

74 1 0.00 85 |0 0 0 |0 0 45156 |0 85 |56 |8.23
74 2 0.00 85 |0 0 0 |0 0 47 146 |0 85 |47 |8.23
75 1 0.00 85 |0 0 0 |O 0 43 |56 |0 85 |56 [8.23
75 2 0.00 85 |0 0 0 |O 0 43 |56 |0 85 |56 [8.23
235 1 0.00 85 |0 0 0 |O 0 43 |56 |0 85 |56 |8.23
235 2 0.00 70 |0 0 0 |O 0 43156 |70 |70 |56 |8.23
236 1 0.00 80 |0 0 0 |O 0 46 |48 |80 |56 |48 |8.23
236 2 0.00 80 |O 0 0 |O 0 47 |54 |80 |56 |47 |8.23
1237 1 0.00 90 |O 0 0 |O 0 43 |56 |90 |70 |56 |8.23
1237 2 0.00 90 |O 0 0 |O 0 43 |56 |90 |78 |56 |8.23
1238 1 0.00 80 |0 0 0 |0 0 46 |45 |80 |56 |46 |8.23
1238 2 0.00 80 |0 0 0 |0 0 47145180 |56 |47 |8.23
1398 1 0.00 90 |O 0 0 |O 0 44 156 |90 |70 |56 |8.23
1398 2 0.00 90 |O 0 0 |O 0 47 |56 |90 |78 |56 |8.23
1399 1 0.00 80 |O 0 0 |O 0 43 |56 |80 |70 |56 |8.23
1399 2 0.00 85 |0 0 0 |O 0 43156 |85 |70 |56 |8.23

Ceuenme: 7. [podoune "Momomeuno" 300 x 14

Npopunes: 300 x 14; TOCT 30245-94

Crane: C235; T'OCT 27772-88

Cop-raMeH-r: HPOQMJ'IM CTaJIbHBEIE THYTHE BSaMKHYTHE CBAapHHEE KBAaJgpPaTHHEE M NIPsIMOYI'OJIBHBIE
AJIsE CTPOUTEJIBHBIX KOHCTPYKU;MI‘;I

42 1 0.00 59 |0 0 0 |O 0 39|0 |59 |O 39 |4.17

42 2 0.00 68 |0 0 0 |O 0 41 141|168 |O 41 |4.17
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43 1 0.00 59 |39 |39 3910 0 39140159 |O 40 |4.17
43 2 0.00 68 |42 |42 42 |0 0 41141168 |O 41 |4.17
44 1 0.00 59 |0 0 |O 0 3910 |59 |O 39 |4.17
44 2 0.00 68 0 0 41 141|168 |O 41 |4.17
45 1 0.00 59 39 |39 39 |0 0 3914059 |O 40 |4.17
45 2 0.00 68 |42 |42 42 |0 0 41141168 |O 41 |4.17
48 1 0.00 32 0 0 3910 |32 |O 39 |4.17
48 2 0.00 46 |0 0 |O 0 3910 |46 |O 39 |4.17
49 1 0.00 33 |30 |30 30 |0 0 3913933 |0 39 |4.17
49 2 0.00 46 |35 |34 35|0 0 39139146 |O 39 |4.17
50 1 0.00 32 0] 0 3910 |32 |O 39 |4.17
50 2 0.00 46 |0 0 |O 0 3910 |46 |O 39 |4.17
51 1 0.00 33 |30 |30 30 |0 0 3913933 |0 39 |4.17
51 2 0.00 46 |35 |34 35|0 0 39139146 |0 39 |4.17
52 1 0.00 30 0 0 3910 |30 |O 39 |4.17
52 2 0.00 31 0 0 3910 |31 |O 39 |4.17
53 1 0.00 30 |30 |30 0] 0 39139130 |O 39 |4.17
53 2 0.00 31 |30 |30 0 0 3913931 |O 39 |4.17
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KaHaTa IO CeYeHUusIM, %
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