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Abstract

The dissertation "Hydrodynamic load on tower water intake during the
earthquake" discusses the study of the strength and stability of tower-type

structures in medium and high-pressure hydrosystem during seismic impact.

Under the wave theory, an algorithm and calculation program were developed for
tower-type aquifers to determine the hydrodynamic pressure during seismic
impacts (according to elastic oscillations), configuration of aquifers, as well as
between towers and tower distances between dams. Every opportunity is given to

determine the dangerous zone of distance between buildings.

Based on the research methodology, loads developed by hydrodynamic impact of
water for paired cylindrical intake structures of circular cross-section were

obtained, which also takes into account the impact of their distance from the dam.

Within the framework of the two-dimensional task of spectral theory, using the
finite element method, the research methodology was developed taking into
account the loads developed by the hydrodynamic impact of water. The
calculation of the inertial impact of water is based on the methodology developed

in the presented paper.

A simplified model for the dynamic calculation of the spatial construction of a
tower intake was developed using the finite element method within the 2
dimensional task, which involves modeling a structure with a circular or
rectangular section with variable geometric parameters in height using a prism
pole with reduced parameters. This model made it possible to select the design
parameters of the tower construction, including the relative thickness of the

reinforced concrete wall.

In the presence of an empty reservoir, the analysis of numerical solutions
performed within the framework of 2 and 3 dimensional tasks showed a good

agreement of the results. All provide a solid basis for the application of the above 2

vi



dimensional models to take into account the dynamic impacts of water developed

during a full reservoir.

Based on the developed methodology, the seismic stress condition and strength
reserves of the Tedzami hydropower plant were assessed taking into account the
hydrodynamic impacts of the water. The optimal value of the relative thickness (t /
r) of the reinforced concrete wall of the intake tower was obtained taking into

account the dynamic impact of water.
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5Bdo6900L ML dsd3980 s 330l 3MOOBMBEHIWMOO A5IbMS ~2-x9M
3950D5M5 FYMEMb Ggomgdom (bob. 4.2.10).
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Bsb.4. 2.5 3963H035¢00MG0 6nMIsemBo dsd3900L (a4, q) 39bsHowgds 30wobotmmo

3MBLEHNMJ300L LoTseegdo 303960 BJsMYdOL MM (06EIFMIdOL EHMOMO

d0R OOl 59mbsblibgdols dobgzom).
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65b.4.2.6 9JuEHMgdsenm® 36033690MdOL 39ME033MGO

BmAdsem6io dsd3900 (07, 4), Gemgs Er/ Er=1.
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65b.4.2.7 9duEHEgdsgy® 3603369 mdol 3gMEHO0ZS MO
BerBc0m®0 3583900 (07, 4), Begs Er/ Er =10.
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Vertical Normal Stress

—e— dynamic stress - | ' ' ! B |
Et/Ef=1-2d

— dynamic stress -
Et /Ef=10- 2d
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65b.4.2.8 9duBHMgdscnme 3608369¢mdOlL 39MEHOIdMO dsd3900.
a. ©0b6580379M0 9503900 (0y,4); B - ©0658037)M0 0, 5) ©5 X5079M0 dd3900 O.
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65b.4.2.9 gdol sdgmeEmdols s3¢gbs 3mzol gmdgdo

d593900U g365(0ggdsBg.
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4.3 30093965 {j45¢08030gd0L 355693003905 Laglig ffgsebisgogols
ML {gerol 30mHmEobsdogzmemo Bgdmddgwgdol
390035¢nolfjobgdom
§9goc8080gd0 3:830L 1YoLdgEIRMBdSDBY FosbYIM0TYdS PoBoM©s b3gdEHMoE®
09MOHO0L BoMegddo, 0dol 3035¢robfobgdom, MM M30LvRBIE0 B MMIMO
Mbg30l  BmE®IGO0  Lombgls s Logs®ogwgdo 0@gbEHWGM0s.  LyoldmMo
069M3E0Mo  ©IGHZ300m3s  Lombol  Bgdmddggdol  gom3zseoljobgdoom

3960LsbL3MYds BMOIMWwom [4]:

Si(2) = ke gm(2)B (T7) nj (2) (43.1)
LSS,
- N (2) - ge®Iol 3mg3030g0bGH0s;
m @ = XX [} @ + 1o (2)]X; dz (432)
- Hp (2) - bombolb 30gH 930 Fobsd 65290MdOL BMdMSMOOL OMU.

3299935000 LoMbol 9dmbz9g35d0 080 FobolsDBPZMYdS Qodmbsbryengdom:

4 [ 1
U (6,2z) = = Po hcos6 Zm=1,3...m_\,m

K1 m-1 mmz
><K—,1 (-1 cos —— (4.3.3)

2obbomen  Jgdmbggzsdo rO/h -ob 93069 8608369 @dOL  ©OML  po (z)
39650 qd0l  396mbBMT0gmads  6oagdmdol  Lodswergbg ULogdosm®  Sberms
0565056 39B5(0egdslmsb.  989bs, 3MOJdBH0IMO  2o3BRM0T9OGOOLSL

99LodegdgE0s (3) b B0MgdME0 0465 g (B, 0)-0b MGFOH® o350 EH0390E0
9603369 mds.

o) 30 3mBLEHOWJ300L 33900 Lodsmwgdo s6 033wgds (m(z) = m = const),
85906 1 (z) sbggg 8603369 M3650 ToMH03wYds.

65



LoBMYSOMC, 300MHME0b653039M0 (bLyoLdMo) QBH30MH™M30L

29L55BAM0T9dEs@ A9FM0Ygbgds 899ga0 ©8390900:

- boombg 56H0L 00O M0, JOHMYI5MMZ960 S ©93999d3500.

- BOWwENMo  8mzmghgdo  me30bBw  HBY3omDY dbodzbgwrms s
3939 mdsdo 56 Jooegds. 30MHME0bsdozMo 5930l (335¢gdIEMBL
3965306390l Fbmerm© d0gMH 930 dobs.

- Pywol 05393900 dmEmeemdol  29mdgGHMormo  3mbxoym®msiool
33X0Eg0s HHY3900L MM IbY39Md5T0 56 J00MYdS.

LodMWMME,  GbY3ol  BMOTGOOL  goblobegmol  Jgdgy  LyoLdMGo
©SH3060mM39000 250390 dognggdols  @o  dod39d0L  4ooboM0Tgds
LHo6IMgoL BmOIMmom [2]:

N= [zn, N2 (4.3.4)

Logo3, Ni - dogggdos  Asblbsbogge 339030 i-mMo gm®IoLl Gbgzol
d9L50530b5q; N— Mbg30L BMOTGOOL 45035¢oLF0BIOMEO MHom©abmds.

LgoLIMOO  OEHZ0MMZIO0M  FodMf39o  dsd3900L  AS6RIM0TGdS 330l

3MbLEGOWMJ30580  Ambg@badmEos  Lalitme-9egdgbvcno dm9eob
259myabgdoom.

139dBHOOWMOO  MYMOOOL  BoMRWdTo (MmO obBMmTogdosbo  sTMEsbols
RO gddo)  BoGIMGOMo  0dbs  gdsdol  30MM3356d0L  3MI3MES
0950800090l 30¢0b®HMEo 3mbLEHOWJz00l (Lodsweom 44,1 3) LyoldGo
50500 dEPMISMGMOOL osbgsm0dgds Lbogly FgolioEogol sMLYdMdOLSL,
fyaol  ©obsdozmemo  B9gdmddggdol  gom35eolfobgdom.  gosbysmodgool
0909290 doegdwo odbs Gbgzol 5 RMOIs TgLsdsdoLO  356539BHMJO0”
(69b.4.3.1, 4.3.2, (3b6.4.3.1).
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6ob. 4.3.1. 3m33Ms §ysemdodmgdol Mbgzol 5 gm™as.
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350

300

250

® - radian/sec
[ M
L B

3

i
o

g

Frequency

i

Bob. 4.3.2. 333765 §igsewdodmgdol Gbgzol 5 BmEAol Jgbsdsdolo LobdoMggdo.

3b6.43.1
b0l RMOHIN00
z/H | I "l IV Vv
1 0.309 0.588 0.809 1 -1
0.9 0.588 0.951 0.951 0.618 0.002
0.8 0.809 0.951 0.309 0.0618 1
0.7 0.951 0.588 -0.588 -1 -0.001
0.6 1 0 -1 0 -1
0.5 0.951 -0.588 -0.588 1 -0.001
0.4 0.809 -0.951 0.309 0.618 1
0.3 0.588 -0.951 0.951 -0.618 0.002
0.2 0.39 -0.588 0.809 -1 -1
0 0 0 0 0 0

bgobdMOo  BgIMmJdggdolsl, Loglby Hyowliogogol  s®LYGdMdOLLL,  3mT3MO

09508000gdL, dobo dsllom gobgz0msMgdMwo 0bgMHE0Io IBHI0MMZ900L

396009, 9953905 fyxrol 0bgM 300 IEHZ0MOM39d03, MMIXGdO3 Bgdmom 0gbos
3obLsBE3OMEO.
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4.3.1 3BLerE O dd3900 3MIZMES [ysedodmgdols
3999 do bgLg [goeisEsgzol SGMLYDdMIOLSL

J390m»  dmEgdmeos  ®9dsdol  30Mm™3356dol  3mI3MEs  [goerdodmgdol
3996290009006 MHogbgzomo  d99agd0  BoGHIMdMEo  Lagly  [yowlisgogol
5MLYdIMBOLLL, 93035 gbGH Mo FoMmnIMmombs  33gmol  3GM0BIMwo  dgerol
259myabgdoom.

3996925009900L 3999 J0gdmeEo 0465 30332965 §yse80dwgdol 3mMH3MLBY
3039960 5BJo6900lL @OML 356306900 356539BHM9do (bob. 4.3.1.1, 4.3.1.2,
43.1.3, 43.14) 350 FmMOL :

- 0950539300096 39630560900 30OMPOBTOIMNMO0 IGZ0MMJIOL
93065 (65b.4.3.1.1 );

- 3000 q0do LG9 mM0o 36093690 mdols 396030350
Bem®dor o dsd3900 ( gy, );

- fOom 33009030  9duEHMgdsrmMo 360d3bgemdol  dmsz56M0
3903900 ( Opmaxs Omin)-

09505393096 29630000900 30OMEOBF03MNOO  IGHZ0OMZ0L
393w9bom 3903035 OHO bmMIommo dsd39d0L BoBEOEOL FoglodsE s
36003690md53 gmdol  33900m9b  dolo  ITYMEMBIOL  om35Erolffobgdom
095009000 (bob. 4.3.1.2,4.3.1.3 ):

- 46%, ©5394meoo gwydol EOMUL ( ET/ E, = 10);

- 31%, bobGo gwdol O™ ( ET/EF =1).
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6ob. 4.3.1.1 300HM©0653039MH0 GHI0MMZs Fysedodmgd 3m3bg 303MM0 BJsMgdols
6Ol (T=4 {;3).
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A
50 | Sigma-Y
(kN/M2)
E-/E =1
45 | - T F
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% A
35 (— |\ /
£
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5 B & 9™ o5
Bsb. 4.3.1.2  gduEHEgdsgro 36033690 @dolL 39MEGH035¢M0 brMdsermMo

3533900 0, 303379605 Hgoerdodmgdol 39wgeB8o EsAYMEo Aol EOMB.



A
50 | Sigma-Y
(kN/M2)
E-/E =1
45 s T F
40 —
2
35 — | £
) 5
T =t
30 — S
|
25 — %
20 — s'g
15 —
- i L J
& 2
& g
A 100

Bob. 4.3.1.3 9JbBHMy0sge®o 360936gemdOL 39OGS MO0 EMMIsem@o
35039080 G, 39379605 §igoedodmgdols 39gerdo boliGo gmdols EGOML.
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Et/Ef=10 i

With Water

——With out Water |
' 1 L 20

-1400 -1200 -1000 -800 -600 -400 -200 0

200

T T S0—
Et/Ef=1

- With \?\J’ater

- With out Water |

t T t 20—

10—

e e e o e e o DR I Y 2 [ FA
-1200 -1000 -800 -600 -400 -200 0 200

3503900 0, 30337965 Fgoedodmgdol 3gwgerdo:
- 3960900 goelisgogol ™l (fomgo ggmo);

Bob. 4.3.1.4 gJuEHcgdsewm®o 36083690 ™dOL 3gHEH0IEM0 brMIseMo

3000606530300 ©EZ3063900L gsmz5¢olfjobgdom (mBxo 8gMo).
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4.3.2 300 9503900 3mI396d figoedodmgdol 3g9gerdo

3obboo 0465 3083965 fgoserdodmgdol Bwdglmsb gemgmazsbo Lobdol
(MEMO0 3390006 5393~ IBMOT0MYOME0 AEYMTIMYMOS.

303306 3mBLEGHOMJ305Dg  9hmgMrmzsbo  Loldol  Gymebg  dmJdgo
300MHME065303900 ©GHZ0OMZ9d0 A5BLIBMIMo 0dbs bdgdol dobgwgom
(Bob.  4.3.2.1 ). bdyss, Ty, T2, Hp - 3039960 086093690mdol dsenrggdos,

396dme:

- Ty, Ty — D905 5 939009 33000909 9mddgo koMo dbgdo dsd39000;
- Hp - 300600m©0b6580379600  ©53H3060m39000 Mmool  bobgze®
B993060DY.
09508080930l gOHmgMm3zs60 Lobdob HAMEOL 2 sbBMmIowgdosbo Lalimrwen
- 9939bO dmEywDy dmgdyo sGZ0OM3d0 flaMdmwygboero odbs
39900990 Laboon:

- 30006MHMm©0bs303mMo (6935 - Hp s,
- dobo  2935(mbolfmGmgdgero  dbgdo  dsd3900 AT =T, — Ty,
§o6Ima9gboo M3 mdomo dogrgdol basbom (bsb. 4.3.2.2).
399625000900l Fg9gao©  domado  0dbs  3m33MMs  fyoedodmgdols
M MOHO 3390l 5950~ IBMOHI0MGIO 9y MmIsmgmdols
3965993900 (bob. 4.3.2.3 - 4.3.2.10) , 3500 dmol:

- 05Jb0Bomo >  FobMToOO  FMegzoM0  dsdz900  ABMEME
30OMLEASG03MNM0, 1939  30OMEO0bsTogMGmHO X 936M0
(30OMLESEGH03O0 QO 300MHM©0b5303M0) (6939000
©90mddggdolsl (bob. 4.3.2.3 - 4.3.2.5);

- 63mol 3m6OH0DMmbEIMO © 3oGoL 339009000 3053560 dsd3900L
3obsffoegds  300OHME0bsd03MEO s, sbY3g  xSIMMo  [6g3900L
©99mgddggdolsl (bob. 4.3.2.6 - 4.3.2.10 );
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- ©I8MOI0OdMEo  dEymIsmgmds  dbmermE  30OMmE0bsdozMemo
(6930l Bg0mddggdolsl (bob. 4.3.2.11, 4.3.2.12).

T

Bob. 4.3.2.1 303365 figsewdodmgdol 3mM3iogsh sdmmgdmemo gMhogemmgzsbo
Lolgolb Mymmols Es@300m30L Lssbgs®odm lsggds
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Bob. 4.3.2.2 3033965 §igsewB00mgdol 3mM3MLosh s8mmgdmEo gBmgmmmgzsbo
Lolgol G3meol Bssbgys®odm lggds
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Maximal Static
Total Stress
(kN/m2)

Bob. 4.3.2.3 35gdbodsewo 309350 Asd3900 BrmeyH 3mbliGMvI30sd0
300mMLEAGSGH03MM0 {69308 Bgdmddggdolsl.

Maximal Dynamic
Total Stress
(kN/m2)

Bob. 4.3.2.4 35gdbodsewHo 309350 Asd3900 BrMeyH 3mbliGMvI30sd0
300MHME0bsdozmMo §jbg30L Bgdmgdgogdolsls.
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/ Minimal Dynamic
Total Stress
(KN/m2)

Bob. 4.3.2.5 306003¢nHo 3015350 dsd3900 BraMmErnE 3mBLEGJ30580
30MM0bsdo3mGo {ibg30L Bgdmgdggdolisl.
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Maximal Danamic Total Stress (Horizontal Section)

Max. Total Stress (kPa)

l
-100 1 1 1 1 1 1

Distance (m)

Minimal Danamic Total Stress (Horizontal Section)
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-2001

Bob.

-4001

Min. Total Stress (kPa)

-1,000 1 1 1 1

Distance (m)

4.3.2.6 95J005¢MMO S F0bOTSMOO B0r535M0 3503900
M@ 30mblEMMdool 3mMmobmbEIm® 3390mdo
3000MHm©0b65d039M0 {15930l Bgdmddggdolsl.
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Maximal Danamic Total Stress (Crown Section)
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4.3.2.6 35gl5035¢m0 5> J0boTseEo 8053560 dsd3d0

mqn

796 30BLEONIE00L 39OG03w )G 339080

30MM0bsdo3mGo {ibg30L Bgdmgdggdolisl.
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Bob. 4.3.2.7 05gdboBsgrM™0 s 306035¢MMHO FHZ9M0 35dZ9BOL gsbsFogds

G 306LEOMI300L 3mHobBMbEHIMMEM 3390080 30AMBEGH0IMGO,
3006065303760 5939005 S 3000 X33IM0 BYImJagEIdOLL.




Maximal Total Stress
Static+Dynamic

Bob. 4.3.2.8 095dL0seMMHO 30053560 FdZ39D0 BYMH 3mBLEMWYI30s30
300MHMLEGGH03M0 ©d 30MHME0b5303MOo HB93900L X sdMGO Bgdmgdggdolssls.

Minimal Total Stress
Static+Dynamic
(kN'n2)

Bob. 4.3.2.9 306035¢0mMH0 900535M0 303980 MG 3mbLEMJ30sd0
300MHMLAGSGH03MM0 ©s 300MM©0b5303MM0o 6939806 x5dHO Bgdmddggdolsls.
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Bob. 4.3.2.10 dsgdlodoEryGo s 30bodserMo 80753500 dsd3900L Jobsffoergds
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6ob. 4.3.2.11 303839965 §yse800mgd0L IBMMHI0MIdIMEo fiHomwo 33900
3000MHMm©0b6500379M0 IEH30MHMZ9d0L Bgdmddggdoom.

Bob. 4.3.2.12 30339605 fysedodmgdol gam®domgdmeo FHomwo 33900l
3900550030¢8900 300MM©065303IM0 GHZ0MMNZIdOL BgdmddgEgdolsss.
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4.4 (ig5¢ed00mgdo 3md30L M3065-dg@™bol 3omobp®mmeo 339mol
Lbod@ 3030l dggi3olgds

303306 BIMOMdomo Loldol (Lolgols s MooMLol BsMEMdOL - t/R)
Lbgoobbgs 3603369wmdgdol  (t/R= 0.16 + 0.3) 25965¢00%gd0L bog3dz9w By
X907MH0 4039008  dobgzom  (bLogmmoto  imbols s LyoLdMGo
B90mddggdol Mml) doBsbdghimboos t/R = 0.23. Lodmemm, 3md30l
do6olb 339030 x5O0 39MEGH03OMMO  dsd3900L  dobgzom 490 F00530s
35939035 dosmfios 760 36/8% (bob. 4.B) beagnm 8¢bsg3ds dmdgb@ds 50979 36.0.

63065 d9BHM™bol  30wwobMmwo 33900l LodBHI0EoL 306MHMdS  BLIOIWO
9 Mdo6MMmdoL dobgz00 Fgx3sLgdwo 0dbs 3oMmdoo [43]:

Kone M < mymyR,Wry
boQS3

- My - 30980309630, O®MmIgoE ©dm30090ME0s 3390l Lodswergby);

- Wr - §obsemdols 3mdgb@os 330000L 353030 Fobbogobosmgols dg@mbol
5650693500 M30L900L FoM35¢olobgdoo;

- Nem ©9GH3060m3900L Fgmab{igmdol 3m9i3030963)0;

- K, - 150390030l 39930309530;

- M - 8¢bs30 dmd9b)0;

- my - 39¢™bob 8mBsmdol 3mgn0309630;

- Ry, - 393™bol  Losbyo®modm  Hoboodgamdss ©gMadme  4530d35%Y

D3m0 dYMIsMGMIOLIMNZ0U.

30330l ©3065-093™bols 390l BosM™d0mo Loldolmzol (t/R = 0.23) 339000L
LodBHI0EO0L 300MdS oSO  FoGBPGOOM  305YymMmBowgds K, = 3 (fywwol
3000MHM©0b659039600 B99mJdggdols gogm3zs¢olfobgdws).
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3b5005, 1LodBHIoEoL JgislgdoLIM3oL LosFoMmms g3y AsMm3zseoliobgdmero
0d65L  fgeol  30OHMPObsTozMMo  Bgdmddggds, Gog  HoMImygbor
B5d0™ddo 56 Qoboborgds.

domad  0dbs  390F035Mm0  ba®doemyHo  dsd3900L  gobsfoergds

30w0bMMEo 3:mbLEGHMI300L  339009000. 9JuBHGgdsemo 3603369 MdOL
do03900 g3dob 3390030 s50fggl (bob. 4.2.6, 4.2.7, 4.3.1.2, 4.3.1.3):
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: OTHYET
o cTaxwponxe uuxexeps Eyxma 3.I'. npm nsGoparopun
MARTEMATHUECHOPO MONENHPOBRHNS FHEDI&THUGCKNX NpG-
eccor ornena # 17 EHMTa noe wayuenwn wetonop pacue~
TR SOLONDKEMMMKOEB GANEHHOTO THNA M3 THIPOIAMHAIMHUE=

| CKOe napieNKe Npu celcmuueckom poanelerrum. |

L nepmer neprore roja craxuposkm WHE.Bykusg 3.T. cdopNy INpeRaR
3aneuy auHeMHo-yTipyrHx koneSanu¥ BemenpMeMHMka GamEHHOT'O TMIis NpH
ceficMuueckwx Bo3feflcTPHFX ¢ yyereM PonHo#t cpenu. Pespsforan saro-
PUTM U TiporpamMy pacueTs Ha OLN BOfenpMeMHUKE, PLTIOJNHMUA pACUET:
celtemuueckore (TKIPOLUHAMNUECKOT'd) NABNEHNS FONN HA RONONDHEMHKK,

~ lia propoM rony craxupobku wix. Byxus 3.I'. nposenm panpHetmyn
OTNANKY MpPOrpaMMa M IIpucniocofinerine ee x Juli 1.C-ICGC, ilporenenue
aTux pafer Oune CBA3EHO C TeM O6CTOSTENBCTEOM, UTO ONpeneseHne neolf-
HYX MHTETrDaAnos, HOTepue B DaKHee pasprforTaMkoll NpOrpaMMe RHUMCIS-
NYCh B PUNE NPOAHOI'O CYMMMDORBHUS 6L JaMEHEHO CHElIMaibHO pasps-—
GoTaMmelt cTaxepoM nopnperpamMoll. JindFepeHiMami, HCIIONb3yeMse B UCXOT
 HNX BNDAREHESX, OHAM BUMMCHCHN SMAJTHTWUECKM M BBefeH: E NPOTpAMMY
yXxe R BR/e TNOTORIX BLpaXeMKH. _ ,

Cre;yeT OTMATUTB, YTO B COOTPETCTBHN C MCXOOHYMN YCJIOBUSMN
LUt eDeHIMDOBANNE B I@KADTOPLX KOOD/MMATEX MOXeT CuTh BIMOMEMO Ha
JuddepeRuWpOBANNE B LIKIMKIPUYECKMX KOODAWHATAX M HMOCBOpOT.

lipencrannennye dopMyan Gunu npeoBpanosans ¢ yueToM TpeGomamut,
HeoOxonuMLX MR yAe0noro emesa ux B OLi.

Pacuer noawectsn Gun nMpoReneM B Ge3pasMepMux PenMuNHax. [nm
COKDAUeMNE BPEMSMM pacueTa Ha JLii, ®XejiFmMe B MPOTDAMMY Pe3VJbTATH
BHUMCNeHUY 10 paspabeTamHsM craxepem bBywus 3.I'. nmepmperpammam 6ium
COXDaHeH: B TIAMATH COOTBeTcTRyvUlel crienuanbHol nopnporpamm.
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li* oCcHOBAMEM Pa3pABOTAHHON NpPOTpaMME LI IPOPEILHN KOHTDONb—
HHe paCueTh 10 CTelMajibHO COCTABIEHHLM TECT2M, DE3yABTATH KOTOPHX
X0poM® COTAACYNTCA C BTAJOHHLMH.

PeaynsTary norxazanus

Upu manux 3HAUBHUAX OTHOmMEHMF Z/’ﬁ (¥ -panuyc BomonpuemHMNka,
% -BHCOTA) 38KOH WAMEHEHUS NAPIEHHA 10 BLHCOTE BononpueMHo? Gamun
CYTECTBEHHO OTAMYASTCS OT [apaboNMuecKoy SOOpH, NaBJAEHWHE OKABHDSeT-
CA MOUTH MOCTORHHNM MO BHCOTe GaiK ¥ HAUMMAGT YMCHBHATHCH AUNb
PONK3H CBOGONHON MOBePXHOCTH, & C DOCTOM PSCCTOAHES MexIy NA&THHOMN
(erpaxnapue’ cpenoil) m pojonpuenmsnioM YPOBSHB HABNEHKY Ha BOTOTpUEM=
HUK yMeHbmasTeH.

PyroponuTenb CTAXUPODKHU 7/
H.TeHs, Tpot. Zc2é§?{2' — Uynsmen C.I,
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