MUHUCTEPCTBO OBPABOBAHUSI U HAYKU POCCUMCKOU ®FEJIEPALIMA
OEJIEPAJIBHOE I'OCY JIAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE
YYPEXJIEHUE BBICIHIEI'O [TPO®LECCUOHAJIBHOI'O OBPA30BAHNMA
«JIOHCKOH I"'OCY JIAPCTBEHHbBIN TEXHUYECKWKW YHUBEPCUTET»

(AI'TY)

SAJAHMA U METOJUYECKUE YKA3AHUS
K KOHTPOJIbHOHM paboTe 1o JucuMIuinbee «/lMHaMuKa 1 Mpo4HOCTh
CENBCKOXO3SIHCTBEHHBIX MALIMH» JUISl CTYAEHTOB CIIEHUAILHOCTH
23.05.01 «CenbCKOX03SIICTBEHHbIE MALLIMHBI U 000PYI0BaHUEY
3204HON hopMbI 0OyUCHUS

Pocros-na-/lony 2022



VJIK 531.3:539.4:631.3(07)

CocTaBUTeNU: JOKTOp TEXH. HayK, npodeccop O.A. [Tonymkun
KaHAuAaT TexH. Hayk, noueHt O.0. Ionymkun

PelierizeHT: JJOKTOp Texil. Hayk, 1podeccop B.11. JKapos

3ajaHus ¥ METO/MYECKME YKa3aHWs K KOHTPOJLHOH pabore O JUCIMILIMHE
«JlMHAMMKA W IIPOYHOCTb CEJIbCKOXO3SUCTBEHHBIX ~MallMH». - Pocros-n//1:
Uznarensckuit nenrp JAITY, 2022, - 12 c.

MeTtojiM4ecKie yKa3aHus cojepxar obiue TpeOoBaHMs M 33laHHs Ha
KOHTPOJIbHYIO paboTy, HIpUMEp €€ BbIIIOJIHCHHUS.

VJIK 531.3:539.4:3(07)

[Teyaraercs no PCLICHHUIO MGTOLIPI‘-I@CKOﬁ KOMHUCCHH Q)aKyHbTeTa «MalluHbl ¥
060py11013aHMe arpoIpOMbBIINIJIEHHOI'O KOMIUICKCA».

HayuHnwiil pejakrop JIOKTOP TEXHUYECKUX HayK, lpodeccop
Epmonses 10.1.

© Uznarensckuit nentp AI'TY, 2022

(§)



OBIIUE TPEBOBAHUS K KOHTPOJIbHOM PABOTE

KourposibHas pabora cojiepkur 2 3ajladd, KOTOpble BKIIOYAIOT B cedsi 2
pasjiciia JIMCIMIUIMHBL «/[MHaMMKa U 1IPOYHOCTE CCIILCKOXO3SIMCTBEHHBIX MAIINH.

Konrposnenas pabora odopmiisiercs B TE€Tpajid, 3allUCU JIENAIOTCS BPYUYHYIO,
YETKUM [10YEPKOM, CXEMbI BbIYEPUYMBAIOTCS KapaH1alloM.

Kaxnas 13 3ajau pewiaercst cHavana B oouieM Bujie. [lojicTanoBKa 4MCIIOBBIX
JJAHHBIX TPOU3BOAUTCS B OKOHYATEbHbIE BBHIPAKCHMS MOJYYCHHBIX B 00ILEM BHIE
peuIeHu.

Ilpu odopmieHun paboTbl HEOOXOJUMO 3allMcaTh HOMEp 3aJIaHUSl U HOMEDP
BapuaHTa KoHTpoJbHOW pabdorsl. Homep 3ajanus BbIOMpaercs CTyIAEHTOM 110
HOC/IC/HEH 1Mdpe HoMepa 3a4eTHOW KHMXKKM B COOTBCTCTBHUH CO CJIeJIyIONICH
TabJIMLICH:

:II(EJIGILHSIH imﬂpp;rEVMVéI;;mquH&Z—12H14>1<K1;7@10‘42;3 4,5/16;7|8;9
 Homep 3ajiannst Ha KOHTpOIIBHYIO paboTy 1213 ][4]5

Homep BapuaHTa CTYACHT Bbl6l/lpae'l‘ 10 €ro NnopssIKoBOMY HOMCPY B CIIMCKC
I'pyIlibl, COCTABJICHHOM JICKAHATOM.

lLJIﬂ HOJIYHUCHUS 3adyéra 110 JIMCUHUIUIMHE «HI/IHaMI/IKa H  IIPOYHOCTDH
CEJILCKOXO03UCTBEHHBIX MallluH» CTYACHT JOJI?KCH BBIITIOJTHUTD JaHHYIO
KOHTPOJILHYIO pa60'ry, 3aIMTHUTDL €€ U OTBETUTh Ha TCOPETUHECKUC BOITPOCHI.

3AJJAHUE HA KOHTPOJIbHYIO PABOTY
SBAHAYA Nel

Haiitu xoadpdunuent uosiesnoro jeicrsus (KIIJ[) n Maumuel 1o 3ajaHmnoi
cxeme coejuHenust e€ arperaroB, ecid usBectHol KIIJL 7;, i=1...7 xaxnoro wu3
arperaroB. PaboTel A;; ABWKYIMX CHII, IOCTYIAIOLIME HAa BXOJ KaXIOH M3 BeTBEi
napajjieIbHO CO€JMHEHHBIX arperaToB IojlaraTh paBHBIMH MExay coboi. (Cxemy
coesiMHenus arperaros B mainue U ux KILJ[ npunsite no nanusiM [Tpunoxenus 1).

3AJIAYA Ne2

J1s 3ajlanHON cxeMbl XECTKOIO poTOpa U3BECTHBI JIOKAJbHbBIC JIHUCOAIaHChHI
D;, Dy, Dy. Yrusl @;, i=1,2,3 5Tux aucOanaHcoB NpejCTABICHbI HA CXEME - HX
3HAYEHUS TAKXKC 3a/1aHbl.

Tpebyercs maifitu npuBejieHHbIH K Touke A (3ajlaHa HA CXEMe pOTOopa)
pesyibTUpyiolme Bektop Dp M Moment Mpp jimc6anancos 2Toro poropa (MOCIb
HEYPaBHOBEILEHHOCTH pOTOpa IIEpBOI'0 THnA), a Takke aucbanancel D;, D; B
IVIOCKOCTAX IIpUBCJCHUs, coBrHajaromux ¢ onopamu I, II poropa (moueib



HCYpaBHOBEUICHHOCTH BTOporo Tuna). B pacuérax npumsite ; = 0,21, [, = 0,5,
[; = 0,91, rjie | = 3aj1aBacMocC paccTosiHUE MCXJ1y ollopamu potopa. (Cxemy poropa
M YMCJIOBBIC JIaHHBIE K PEIICHHUIO 3a/1a4y HPUHSITD 110 [Ipusioxkenuto 2).

[IPUMEP BbIITOJIHEHWSI KOHTPOJILHON PABOTHI
3ajianue Ne...., BapuanT Ne...

3AJIAYA Nol
JlaHo:
Cxema coeJIMHEHHUS arperaroB B MalluHe
A — o
a2 S N
| 12
) . | Afll B [. /i - :“
Ag | " 1 4 > AL
e e A 6 Vi, i
I Ags R ”5 2l 6 V
T A | T

KIIJI arperatoB:n; =71, =0,9;1n3 =14, =08; 15 =n¢ =n, =0,7.

Peiienue
3ajjana cxeMa  CMEUIAHHOI'O0  COC/IMHCHMUS  arperatoB B MalllMHE,
TnpeJicTapisionmas coOol COBOKYIIHOCTb IOCIIE/I0BATEIBHOIO U MapajulesIbHOIO UX
COEJIMHEHUH. ‘
Jlna  pemienuss ucnons3dyem  dopmynsl  pacuéta  KIIJ[ wmamupel  1pu
110CJ1e/10BaTEIbHOM COEJAMHEHNH -
n
n= 1—[771‘,
i=1

m

_ Li= Aun;

m
i=1A

U 1IpHU HapauicJIbHOM COCJAUHCHHUH ~

pig
¢C arperaros.

B mocie)iHMX  ypaBHEHHSIX N - 4YHCJIO  arperaros, COE€AMHEHHBIX
110CJICJIOBATCIILHO; T - YKCJIO BETBCH arperaros, HapajjleibHO NPUCOCINMHEHHBIX K
UCTOUYHUKY JHECPIUU WM K KAaKOMY-JIMOO M3 arperaroB MalluHbl.

B 3ajjanHoli cxeme oOr jBurarens, cosepiuaioumero pabory A,, sHeprus
MCXOAUT 1o TpéM mapauielibHbiM BeTBsiM. lloaroMy, ucnonn3yst dopmyiy Juis
lapajuiesIbHOrO COCJIMHEHUs arperaros, 3aluilcM:



_ A -m+ A Ny + A N (1)
A + A + A '

riue Ny, My N - KIL kaxkioi u3 napajuiebHbIX BETBEH, UCXOASIIMUX OT JABUTraTEs.
YuuTteiBasg ycnoBus 3aaavu, nojaraeM A, = A;; = A5, I03TOMY ypaBHEHHUC
(1) npuBOIUM K BHY

gy (2)
= 3 _
PackpbiBasi 3HaUCHUC 7);, YUMTBIBAEM, YTO [epBasi BETBb IpeJICTaBsieT co00M
110CJIeI0BATEILHOE COE/IMHEHUE arperatoB 2 U 3, 102TOMY
N =Mz 13- (3)
PackpbiBasi 3Ha4eHUE 1);;, YUUTBIBAEM, UTO BTOpas BETBb IIPEJACTaBIISIET COOOM
110CJIC/I0BaTCIILHOEC COeJIMHCHUE arperaros | u 4, nosromy
M =1 " Ta- (4)
PackpeiBasi 3HaueHue 1, y4UTbIBaEM, YTO TPEThsl BETBb IIpeJICTaBlsieT coO0i
110CJIC/I0BATELHOE U Mapaljie/IbHOE COEMHEHHE aIperaTos, o3Tomy
Nur = Ms "My (5)
rne 71y - KIIJI nmapaiensHOro coeauMHeHust arperatoB 6,7 TpeTbedl BETBY,

OI‘IpeLIeJIHeMI)IfI KakK
_ AA6 "MNe + A/17 "Ny

T’ =
v A/l6 + A1l7
Y4UTBIBAs, YTO 110 YCIIOBUIO 331844 A g = A7, 0JIy4aem
_ N+ 177 (6)
My = T,
Iloacrasiss (6) B (5), umeeM
Ne T 17 (7)
M = 1Ms T
lloacrasnss (7), (4), (3) B (2), Haxonum
+
MMyt g T

= 3

IIpoussens nojicraHoBKy 3aaaHHbix 3HadeHui KIIJ] arperatos, naxoaum KI1JI
paccMaTpyuBaeMoi MallvHbI

0,9 0.8+0,9:0,8+40,7 -
3

0,7+ 0,7
2

n = = 0,643.



3AJIAYA Ne2

Jlano:
Cxema poropa
v

3HayCHHMS JIOKAILHbIX JIMCOAJIAHCOB:
D, =100 rmm; D, = 500 rmm; Dy = 400 rmm.
Paccrosinne mexly onopamu poropa [=800 mm.

Peinienue

1. Haxonum npuBeicHHBIN K TOUKe A pe3yJIbTUPYIOLIUNA BEKTOP Dp JIOKAJILHBIX

JiucOanaHcoB.
Dple +D2+D3 (1)

IpoekTupysi Dp na_Koomena'rnoﬁ OCH X U y, 110JIy4acMm:

- upoekus Dy, 11a och x

Xp = ¥3_, Dy cos@;=D;cos@, + D,cosq, + Dzcosgs,
riae @;, =1..3 - npuBCleHHbIC HA CXEME poTopa YIVIbI 3a/JaHHBIX JIOKAJIBHBIX

JucbanancoB: @, = 51/6, @, = 0, @3 = 31/2. [lojcrapiss 3Ha4eHUs! ITUX YIIIOB,
110J1y4acm

5w 3 5wt
Xp = chos—6— + D,cos0 + D3cos7 = chos? + Dy;
- IPOEKIIUSI Ep Ha OCh V

Yp = ¥i_; D; sing;=D;sing; + D,sing, + Dssin@; =
oW _ ~3r 51
= Dlsm? + D,sin0 + D3sm7 = Dlsm—6— — Ds.

3nauenne D, pe3sysIbTUPYIOUICTO BEKTOPa AHCOaIancoB poTopa 1 ero yroi @p,
HaX0/IUM Kak

— 2 2. — o Xp

Dy, =VX;+Yp; @p, = sign(Yp)arccos o5

P

rie sign(Yp) = 1, eciu Y, = 0; sign(Yp) = —1, ecnu Yy < 0.
[Ipou3Boyus 110jICTaHOBKY 3aJlaHHbIX 3Hadyenut Dy, D,, D, B nosydeHubie
BBIPAXKEHUS, HAXOUM:



V3
Xp =100 5 + 500 = 413,5rmum;

1
Y, =100 -E— 400 = —350 rmm;

D, = /413,52 + (—350)? = 541,74 rMm;

= si 350 M35 400,25 = 319,75
Pp, = sign( )arccos 54174 ,25 = ,75.

2. HaxoauM IpMBEJICHHBIHA K TOYKe A Ppe3yJIbTUPYIOIMHA MOMEHT Mpp

JIOKaNbHBIX AucOanaHcoB
. Mpp = Mpy + Mp, + Mpg,

rue Mp;, Mpy, Mps - BeKTOpbl - MOMEHTbI 3aJ[@HHbIX JIOKAILHBIX JAucOanaHcoB
OTHOCHTEJILHO TOUKH A.

VunTBIBAs, YTO 110 YCIOBUsIM 3aj1auu jucbaianc D npoxojut yepes Touky A,
umeeM Mp; = 0 1y paccMaTpuBacMoro cily4ast

Mpp = Mp, + Mps.

Brojs Mojylib Mpp U yroll @y BEKTOpa Mpp M MCIOJIB3YSl KOMIUICKCHYIO

dbopMy, 3a1uchiBaeM I10CIeIHEE yPAaBHEHHE B BUJIC
Mppe i{OMp — Mp, elom2 4 Mpse <PM3 (2)

e Mp, = Dy(l, — 13),Mp3 = D3(l3 — [;) —3Ha4enuss MOMCHTOB jauchbanancos
D, u Dy orTHOCHTCIHBLHO TOYKH A, @y, Pyz — YIIIBI  BEKTOPOB Mp, ¥ Mps,
lICPICHANKYIISPHBIX BekTopam D, 1 D4 COOTBETCTBEHHO.

Onpejensisi @y, YYUTHIBAEM, HYTO BCKTOP Mp; ot aucbananca D;
HAIPABJIAETCS. TaK, YTOOBl MOMEHT OT D; ornocuTenbHO TOUKM A, HabJO/laeMbld 13
KOHLIa BEKTOpa Mp;, GbLI HAlIpaBJIeH NPOTHB YaCOBOH CTPEIIKH.

Tak MDZ 5 IleplIQIIlII/IKyJISIpHI)II/I DZ , JIOJDKEH COCTaBIAThL € IOJOXMT CJIIbHbIM

T b4 3
HalipaBJleHUeM OCU X 1'0JI o = ——=0—--=—. Bekro Mpa,
M2 275 > 5 D3

IleIlCIIlIHKyJIHpIII)Iﬁ 53, JIOJIPKCH COCTaBJIATL € [MOJIOXKHUTCJIbHLIM HaI'IpaBJIeHI/IeM OCH
Vs 3n s
X YIOJI 9 = g —— =——— =T
y Pumz = P3 — 7 . 3
Takum O6pa3OM ydeHCHI/Ie (2) 3aliuchiBacM B BHJIC
MDl)el(pMD Dz(lz_l )e 2 +D3(l3"—l )eln
yTo C yquOM 3aJlaHHbIX 3Haqul/H/l ll' 12, l3 ]Iael
M, pei@mp = DZ(O 51— 0,20)e'Z +D3(091 — 02D)e’™ =
=D, 03l e +D3 0,71 '™ =
:l(03 Dz 82+07 D3 e )
I‘IpOCKTI/Ipyﬂ ITOCJIC)HCE ypaBHCHI/IC Ha OCHU X H ), lIOJIyLI'deM

3
Xy = 1(0,3 D, - cos—2—+ 0,7+ Dy - cosn) =—0,7-1-Ds;

3m
YM = 1(0,3 * Dz : Sin_2—+ 0,7 * D3 - SiHTl’) = ""'0,3 ) l ' DZ;



Mpp = /x@ +Y2 =1-(0,7-D3)2 + (0,3 D)%

() = §51gn *arccos—— = —arccos .
MP " Mpp J©,7-D;)% + (0,37 Dy)?

1loJicTaBisgsg 3Ha4CHU 3aJlaHHbIX BCJIMYHUH, 110JTyHacM

Mpp = 800,/(0,7 - 400)2 + (0,3 - 500)? = 254118,08 rmm?;

—0,7 - 400
Ppp = —arccos = —151°,82 = 208°,18.
J(0,7 - 400)2 + (0,3 - 500)?
Taxum obpazom, s paccMaTpuBaeMoro poropa MOJIEIIb

IIcypaBHOBCIIICHHOCTI/I IICpBOI"O THAIIA Hpe}ICTaBHHCTCﬂ KakK
(N} = {Dp @p, Mpp (pMD} — (541,74 319°,75 254118,08 208°,18}. (3)

3. Oupejesiende  aAUcOalaHCOB D, D,y B 1UIOCKOCTSIX IIPUBEJICHHS,
cosliajatonux ¢ onopami I, I poropa.

Ucnons3ys GOpMyJIBl  CTATHYEGCKOrO — pacripeesieHust  Jiuchaiancos 110
1JIOCKOCTSIM [IPUBCJICHUS, TIOJIYYHIIH

= _.l_ll _.l'_lz _._l_lj =z _11 _lz _l3
Dl:Dl—l_+D2 ] +D3 I ; DII:Dl’Z_‘*'DzT‘*'DST
IIOHCTaBJIHﬂ 3aJlaHHbIC HHapaMeETpbl poTopa, l1oJ1y4acMm
D—[ = 0,851 + 0,552 + 0,153, EII - 0,251 + 0,552 + 0,953. (4)

I[TpoekTUpys 11epBOE U3 ypaBHEHHH (4) Ha KOOP/IHHATHOU OCH X U Y, UMCEM

5w 3

X, =08:D,g- cos? +0,5-D, cos0+0,1-D3- CoS —=;

~ 5m _ - 3m

Y, =08-D;" sm—6— +0,5-D,sin0+0,1-Dy- sm7.

[ lojicTaniisis 3ajlaHible 3Ha4eHus JIOKAIbHBIX JIUCcOaIanCcoB, HAX0,/ (UM

V3
X =0,8-100-(——2—>+0,5-500-1+0,1-400-0: 180,8 rmm;
1
Y, :0,8'100-E+O,5-500-0+0,1-400-(—1)=0;

D, = |X?+Y?=.180,82 + 0 = 180,8 rmm;

R G 1808
@, = si1gnir; arccos Dl = arccos 180,8 =

[IpoekTupyst BTOpoe U3 ypaBHeHMH (4) HA KOOP/IMHATHBIC OCH X U y, UMEEM

5w 3n
X;=02" chos—6—+ 0,5-D,-cos0+ 0,9 Dy $COS—-;
5w ) ~3m
Y, =02-D;- sin—- +05-D,-sin0+0,9-Dy - sin—-.
1 lojicraBiisis 3a/laHHbIC 3HAYCHUS JIOKQILHBIX JIMCOaIaHCcoB, HAaX0/ MM

V3
X, = 0,2-100- (— 7) +0,5-500-1+0,9-400-0 = 232,7 rMm;

8



1
Y, =0,2-100- > +0,5-500-0+0,9-400-(=1) = =350 rMm;

D, = |X2%+ Y2 =1/2327%2 43502 = 420,3 rMm;

= sign(Y, u 2327 _ 560,38 = 303°, 62
¢, = sign(Y;;)arccos D, arccos 2203 ,38 = , 62.
Taxkum obpasoM, st paccMaTpUBaEMOro poropa MOJIC)Ib
1iCypaBHOBEHICHHOCTH BTOPOTO TUIIA UMCCT BU/L
{Nz} = {D, (p[ D” (p”} —= {180,8 0 420,3 3030, 62} (5)

4. Ilposepka 1: 1aBubldl BeKTOpP Dy JcOaiancoB poTopa JOJDKCH OTBEYaTh
YCJIOBUIO

D, = D+ Dy =D, . (6)
[TpoekTupys 11epPBOC U3 PABEHCTB HA KOOPAMHATHBIC OCH X 1 Y, MIMCEM
X., = D,cos@; + D;cos@;, = 180,8cos0 + 420,3-303°62 = 413,5 rmMm;
Y., = D;sing; + Dy;singy = 420,3 - sin303°,62 = —350 rmmM;
Do, = /X% + Y2 = /413,52 + 3502 = 541,74 rmm;
_ Xer 413,5
Por = 51gn(Yc.r)arcc055C—T = —arccos 54174
Cpashenue  1okaspiBaeT, 410 D = 541,74 ei31975 = P, = Dpei"pr,
olpeeéHHOMY Bbllie. Takum 00pa3oM, ycloBHe (6) yJLOBJIETBOPSACTCS.

= —40°,25 = 319°,75.

5. Ilposepka 2: 1lapameTpbl Mojie/id (5) 38JlaHHOH CXEMBI pPOTOpa MOTYT OBITH
BBIPAYKEHBI YEPE3 11apAMETPBI €I'0 MOJICIIH (3) 1I0CPE/ICTBOM BbIpKEHUH

— — l - l1 — —_ — ll —
DI :Dp I —DM; DII = p—l‘+DM,
= Mpp ;@  Mpp 4 z —
rie Dy = 5 g2 = - el @MpTF)  pcGananc mapsl ¢ MOMEHTOM Mpp.

Packpsisas D, = D, - e 9Dy y npousseis 110/ICTAHOBKY, HAIILIX

= l - ll i MDP - 1k
D =D e lPDp ___el(<PMD+2);
LT l
Dy = D, 171 e"P + —MlD P ot Omp g (7)
[ [poekTHpys 1IepBO¢ 13 ypaBHEeHUH (7) Ha KOOPIMHATHBIE OCH, 110JIydacM
l - ll MDP T
X, =D, l cosQp, — —l—cos((pMD + E);

=1 Mpp n
Y, =D, l singp, — —T—sm((pMD + E);

{ X
D, = |X}+ Y2, @ = sign(Y,)arccosE’.
I




HpOI/BBOIIH [10JICTAHOBKY YHUCJIOBBIX JaHHBIX, noJjiydacm

254118,08
X, =541,74-0,8-cos 319°,75 — —800 cos(208°,18 +90°) =
= 180,8 rmm;
254118,08
Y, = 541,74+ 0,8 - 5in 319°,75 — ——- = sin(208", 18 + 90°) = 0;

D, =+/180,8%2 + 0 = 180,8 rMm;
180,8

(p; = arccos 1808

[IpoexTupys Bropoc U3 ypaBHenu# (7) Ha KOOpJIMHATHBIE OCH, I10JTy4acM
l] MDP Vi3
Xn = DpTcoschp + —l—cos(cpMD + E);
L . Mpp . n
Y =D, —l-smq)Dp s —l—sm(cpMD + E);

| : Xi
D, = |X;Z+Y}:h @u= 51gn(Y,,)arccosD—.
I

Hpomsouﬂ I10]ICTAaHOBKY YUCIJIOBBIX JaHHbIX, [10J1y4aeM

254118,08
X, = 541,74-0,2 - cos 319°,75 + —————"c0s(208°,18 + 90°) =

800
= 237,7 rMM;
_ 254118,08

Y, = 541,74-0,2 -sin 319°,75 + —800 -sin(208°,18 + 90°) =

= —350 rmm;
D,; = /232,72 + 3502 = 420,3 rMm;

= i 56° 38 = 303°,62
(p” = arccos 420‘3 = i = ’ .

[lapamerper Mopenu {N,}, BbIpaeHHbIE HYepe3 Iapamerpbl MOJEIH {N.},
COBIANAIOT C paHee IMOJYyYeHHbIM pe3yibTaroMm (5). DTO IOATBEPKAACT Kak
SKBUBAJICHTHOCTE ITHX MOJIEJICH, TaK U UX aJICKBaTHOCTD.

UCIIOJIb3OBAHHAS JIMTEPATYPA
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[TPUJIOXKEHHAE |

Ucxo/HbIC JaHHbIC K 32/1a4¢ Nel

CxeMbl COEJIMHEHHUS arperartos B MalllmiHE JUISL KQKI0Tr0o HoMEepa 3a/laHusd

3ananue Nel

Ay
1 4 ™6 i T N

A- { L — 3 -
Z A — i,
- - ] A_,- .,’
— < ,,"
= 2

3ananue Ne2

L
1
o
Ln
.
|

L
T
F
I
[
L]

3ananue Ne3

ol
1
G
h 4
(o)}
J
[W4]
L.
1
shs
i 4
T ‘“'.l

3ajanue Ned

ST A:: A A:.; PES
'A:' e i " 6 A )

T A . A

—L—"—‘b 1 > 3 » d

A.
I e
. A -
{ 1. Y A 2 —» 3 ={Am ‘; 3ananue Neb

Bapuantst 3nadenuit KI1LJ[ arperaTos
Ne crypenras | 7 7 ~ KlIJ{ arperaros
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