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LolBgds (103.1) dgLFmmgdgdols (103.9) s (10.3.10) pomgogolifobgdom o@fg@l

dOgel, Gmdgmoi boywsgh woydydeggdym Rommdls

L L
Y=H,6——H_,——"V,t—Rcosb
L ' L (10.3.12)
X =V, t—Rsinf@
ob
L L L L
Y=H —22 [ —=1 ) [X+Rsin(-Z X )~ Reos(-2 1)
b4 r 1
L L L L (10.3.13)
do@mEomobo®ols bohJodgl godmgomgemon bmdogro go@Igaom:
, _100
dodxgbog o, F (10.3.14)
1
L 100
dod3bbog o, F (103.15)
2
Lowsg Q= o®0l Lombols bodyo, 3/§3
Fi oo F; 930l gjo@mmdo, 32
(3bmdognos, OMI andby dosgngs Gmenoos:
G=P.F, (10.3.16)
G,=P,.F, (10.3.17)

Lowsz P — gyo@o (6930, 6/
G GogobE@ol  Go@mmdby dmaosbo {bggs, 6% (103.16) ©s (10.3.17)-0l;
RomOIagddo (10.3.14) s (10.3.15) hslidom gwgdymmdm:

_9-h

VLI] 6G1 (10.3.18)
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Vi, = 6G, (103.19)

30650056 (300be@ol audbg [bggol dogngs aobolisbwg@mgds ©obsdydaggdgano
b09JBol  Foboowdpgamdols  @goddoyamo  dogrom,  @Omdganlsi  hggb  Iyedog
doJLodogr @ Lowowgm gowgdm, d5dob (10.3.16) s (10.3.17) gm@dygemol yog@mosbgdom
dogomgdm:

_9Q-P
g = 6G (10.3.20)

o3 dgdmbgggedo JodmEogobo@ols dmgol LobJs®ol (3goemgdopmds dodywgbog
bo@Eogmegds  bodxgol 3b0dgbgamdols Gbggoms bodxbyg. bodwgogsw, odobsmgol,
@md  dopomoms,  agdol  dgodg  bofogbyg  aobgogome@mm  mobsdodo  doangs,
Loko®ms @sdo@gdomo {bggol dgddbs, dop@ed Byddml dygwdogo 3Fs@dmgdeagdmdolsls
5dobg  @oobodxgds oM, @53 0f393L  do@mEogobo®ols  dmgol  dgbgan gdoeo
Jd@omdsb.

3530b  aodmolobyangds (1039) gm@dyas (103.19) aomgogolifobgdom doowgdls
Lobgls:

P
A= g (10321)
6GV .

(10321), (103.12), (103.11), (1039) > (103.10) gmAEIgagdomn  dgodargds
2odmgomgs@mn IOYeols BoMmmdo, G®MIgaoiE Geaos:

X
W = ZIXO Y(y)dx (10.4.21)

Lbosi Y(x) 309gol aob@mangdss, Gmdgeoi sofgol ooydydeggdgano bmbols
bobgg@al, oby sp@gas@ol gom Ibs@gl gogerolisb.

5300394603960 donbmgbgdom o 9600 ©od(3080 bmbols
9bO9bgge bogmasw, Lodo®ms 3930L godobs sa@gyodol Lgerols dods@myergboon {ob
Foblf®gd00m @omsis dsbdogrom, GMmIgaoi ©sdmowgdygaos 39¢0Ls s GMEAM@osbo
Lodo®mol  gmbl@®yJaogm  30M039BMgoby, op@gmgg LobEgdol spag0obgdols s
920dbmdsmbols AHMDY.

LJgdosb (Ly®.127) y353L
A=X7 + X, +R-X]+AA4 (10322)

max
oo A-Foblf®gdol dobdogmos;
AA-sdsGgdomo  dobdogro,  @mdgmoi  3md3gblsgosl  9zgmgdl  LobEgdol
0dmJdggdols opag0569dsL.
dod@smbols  ©g®dol dodo®myga gdbom 3ObLEOYJGogmo  3oMsdgHMgdols
2odmbobgom, gwgdyamdm

A=H_ 1g(p, + @)+ X, p + R— L, sina,+ A4

gbowos, @mI
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AA=Vn.ty (10.323)

Lbosi t3 LobGgdol ©oyg056gd0l @M.
d>dob

A= Hwtg(goo + (Dcp) + Xarp + R —Lﬂ sin a, + Vﬂtg ( 10324)

(bg@.127) X, —>®ol dobdogro Gm@GHm@géol [@Gol dmmm  [g@Gomowsb o
ABHodool  ggOE0goy® mg@dl dm@ol, sgdymo 0d 3o@mbom, G®MI GmEAmAL Oy
gbgds ©sdago bmbol [@dgl. 9dbodgbgerm Gpmdoggdbon R, =X

arp ?

booi Ry -
5330830 bmbols  {@ol  @opoyglos, @mdgmoi  sa®mEgboggdo  dmmbmgbgdowsb
25dmI0bs®gmdl.

(103.24)  go@dygeol  Lsdysengdomn  dgodangds  dgo@bgl  3mbl@OYJGogero

355993 Mgdol m3@odogny@o dggomegds dgdegao 3oGmdols wozgom:
Xar'p < Ln Sin aO —R- Vﬂt:s’ - Hwtg((oo + ¢cp) + 4 (103.25)

Il Igdpgy,  OmES (3930 dos0b@gds  Gowsis  ggmbom,  sodygagdl
30Amdodpggs®  LolBgdsl sdmJdgogdsl, ol Go@sEs @O®om 0353906 LoliGgdsl
obodbyan  Jpamdo®gmdsdo,  @oms  Jobigl  Lodydom  m@yebml  d@sddols  ob
Fobos@dpgamdol dgdmganols Lodygom gdo.

(by®.127) bJgdowsb hobl, @md o3 ©@mTo sa@gas@ds 9bws ao0s®ml Xarp+R
3o6dogmo, 35906 GMAHM@0 ©5035390L FBGobom s@bodbgmo {0l  dgmds@gmdsls O
3960®om. o3  dmdgbddo (3930 Solbemo@gds  AHoddowsb.  (byd. 127)  Ujgdowsb
dogogdm

ABmax= Xarp+R= Rarp+R

3530b IB@obgdoe o>mbodbyemo 39¢30L Jwymds®gmdsdo 9bos gobbm@ gyl
dobo sbbag@ds d@oddgbosb. 39¢0L Loa®dg 9bos oymls

_B+AB :HO sing, + R, + R

S, =~ :
sine,,. sin(a, + o

(10.326)
cp)
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Voo

104 Yggnocdpgds A= ©> ©56bgdol JmbLE®YJEonmo gm@dol

Y

oLodygmgds

OmamA3  04m  swbodbyao,  ggbobgddo  Izgbsdgms  dm@ol  boswsgol
olodydoggdemom  20dmoygbgds  Lbgowolbbgs  bodydom  m@asbmgdo,  doom  dm@ol
>JBoydo-gmgbgdo.

bosogoll  R@gbgooll sdsboslbosmgdgemo  mgolgdss  gOMEAMYms© ol
2508bg09@ml s dmobobml  bofogsjzgdol dg@ggs. gOgbodgdolswdo  godymygom
©5dM0Egdamgdsls  2oM33gyee  3g9@ompsdreg  bgel  9Pymowps  dofomdmJdgogdols
bomglidosaabmgobo  LolBgds, Gmdgols dJmdb@ggdo 3@ 3039096, G®MI  AMESEOYE0
539 dog90s 5M®393L boswsaol LEHGYIHYOSL s 0fggl ol gOMboymsw Lobogsmm
bofogo3900m ©sdamsls.

0dobomgol, @md  boswspol  sa®gas@ymds  dgdoagbermdsd (I 33 g@sjzos
003 gds gamboygmse Lbobogosnmm) o@ dosefoml Lodod bwgs®dl, dbodgbgmmgsbos
dobgobols LohJs@omo 97030l L{m@o ‘dgdhggo, Amdenols OO
adobomgogolifobgdgamos  ddogogo  goJ@m@o.  dsbdsbol  LobJs@omo  @gg0do
29olbdmdl of@oydo Lodydom m@asbmgdol F@ogao Lobds@ols ©s sp®gas@ol
3o3Rsbomo  JMd@smdol  mobosgs@mbols  LFm@  dg@hggol. o0@m3  dgRs@dogdols

Vo
A=22 093mdgbo30960 gBoe YOm0 gAmLsFobssmdwgymo.
v

3
obg  dogogoms@, §. 3m3mgo, b ©mzobo mgmosh, @md @ggodol  sbsdggdo
boowg A = 3 . .. 6, b. 3obggo mgerol, G®3 Gggodo ybos ogmlb s 9dgdglb A = 3.

29Mdobgano d3gang3oMgdo bgbg o Gogoo mgmosh, Gmd dgodgngds ogml A =5 . ..
6, 9 ool osdgB®o 0dbgds 5013.

3Mm9bodgdols 0o30L9d9Mgdo©sb 2odmM3Eobs®y o. ©m 3060 0dgn g3

Vo
M9303gbes0ols dgnodmgds A=22 2odmmg@omo 0dbols gm@dgeon (psbsdggdo h
v?)

s dg@bgygeo R ©s Zc dgdmbgggsdo):

Ve R Z +2 . R-h
v | m=e—=—2arcsin ob

ﬂ = =
V6 \/ZRhmh - (hmh)2 2ZC

(10.4.1)

Looi Vg g0gbol F@ogmo Lobdsdy, 3/(d V,  sa@dgaodol gows@obomo
Lohdomy, 9/(d; R 309bol @opoylo, 35 hyy 0nbgdosbmdols Lowowyg; Zc Mol
900 Ibo@gbg ©sbgdols MomEgbmds.

bgby o Gogro mg@osh, @md ool @soylols Lowowyg smgdygeo ofbsls
‘98O ©gdosb:

R:Hmax = 1:1
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hy, 360dgbgermdol 3mgbs dgodargds godmlsbym gdo@ab:
hmk = K- hmk

oo hyy  dodol mbgdosbmdols wslsdggdo bowowgs o ol sg@m@ gdbogg®o
Jonbmgbgdowsb yodmdwobsdyg

hoy = 0,02 8;

K — 309803096305, Gmdgeoi omgommolfobgdls mbgdol mgm@dogeo Lods@anols
‘d99(3009065L Rgbols dmk@obsb.

(104.1) aob@mengdosb dglsdagdgemos d@ygbgoms @oibgol gosbys®odgds:

v -30 Z +2 . R-
o <~ _ arcsin——2b

2 R (104.2)

n,6 = T
’ 72-\/2Rhmk - (hmb)z ZC

dodmbobyegds SO YOYED0S dobgobols A0 gools bgdoldog@o
LohJo@olbomgol,  @o3  wobgdol  (@ogeo  Lobdo®ol  goblsbmg@sdo  wop

05309 g@gosl 0dgrggs. @obsbg dofmgds Fmeaos:

v 21
S=-""
w-Z,
27 -n,
ooz @ = 30
¢ v, -60 "
n 7. (10.4.3)

Ve,
(104.3) gobdmergdosb dgodangds A=—2 dgnomwgbols asdmymags do@xggbs
v?)

6oFo@ols 1R goddagmgdom ©s gogmezom:

2= Vv_@ _ 27R
V{é SZC (104.4)

hobls ®md A= f(S,Z,,R)
9Om0o ©sbol dog@® Jmd@oo bossaol sbomsgo godmomgmgds Fm@mdoon:

F=bS'
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oo b 900 ©sbol Jmwgdol aobos, 3 S' = sbomenol Lolgg, Gmdgenoi
aodmomngagods jgdowsb (liy®.128).

b/'

by@. 128. boswogols sbomsgnols godmbsmgagaro igds

bodgyombgowsb ABC:

L

=Ssina
F =bsinx

30b50sb Iy dombdodo  JmboFoggmdl  ghmw@mymsw  Gsdmegbody  ©sbe,
Omdewgdo  Igds@gmdls  Lbgoslbbgs  ggobom,  sbomaol  xody®o  33gmo
25IM0mgan gdos:

i
F ,=0S, Zsm a,
1

sddopoe, Fg@bggmo R, Z. o h 9gdmbgggedo  Logodms 9o ©sbsby
dofmegbdols S dg@ahggs, @o3 gogegbsl obwgbl Lomgggergdol dmk@ol bo®olbby,
boowapol 3oabgog@dedy ws wodacdacgosby.
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1L o0obodgrtimgg Bgbogol ogali@szogdo

bos@ogs3s39doggdgmo 35656980

by, 129 Lodgmsb@ogg amomsbo New L. 130 g9bobol 3yan@ogo@meo FASA
Holland (o@ogoo) (0@oos)

Lbyy@. 131 g9bobols gyemGogo@mdo FASA
(0(o05)

b@.132 ggbsbols Logsgo bmengdols wolisdydsggdgero
dobgJobs "KHB 37 (ggdo0bs, J mwgls)
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Ly, 133, ggbobol Losgo bmagdol ©slodydoggdgeno
3odbdogo dImJdgegdol dsbgsbs “Velox 1-Rainer” (o@o@oo).
Lod@9bo Lodydom m@asbm  Lad@ybo dOEYmswdk®gmo momo.

by, 134. g9bsbols Logogo boagdols polsdydaggdgaro
@odbmogo ImJdggdols dobJsbs “Al/15-Rainer” (o@ognos).
Lod@gbo Lodygdom mdasbm 330ty bmdol yymbols jm@3glo.

by, 135. ggboboli Loisgo bmengdol woliedydsggdgemo
3odbdogo dImJdgegdol dsbgsbs “Velox 2-Rainer” (o@o@ov).
Lo Pbo Lodygdom mdasbm  olgmgdosbo os@owo.
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byg@. 136. ggbsbols Loigoago bmengdols wolsdydsggdgaro
m@db®ogo dndgogdols dobJsbs “E-Due- Rainer” (o@ogos)
Lod@ybo Lodydom measbm  gg@@ogomy® mg@dosbo g®gbo.

99LbyAgdagdo

by@. 137, 3godgdmEgmmmdono dgdlbydgdgaro  “ Gamberini-Sprayer-
A-1337(0@oen0o)
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by, 138. d0mgdmEygeomdomo by, 139. 3g0dgdmEgermdono
JgILbydgdgeno  “ Gamberini-Sprayer- JgILbydgdgaro  “ Gamberini-Sprayer-
A-140”(0@oe000) A-133”(0@og000)

Ley@. 140. dz0@gdmEyamdomo dgdlby@gdgaro  “ Gamberini-Sprayer-
A-1337(0@oen0o)
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L. 141 ggbsboli ‘dgabbydgdgero “MIG 46” (Log®sbygmo)

99536393900

by, 142, Logowo Godol 3bggds@ o by@. 143. bogowo Godol 36933s@co
‘99363930 “Gamberini GR25-GR50-GR75” ‘99363930 “Gamberini Omer-2000”
(0@oE00) (0@oE00)
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by, 144, 9bogg@lognyg@o Logdgggo by, 145, bogowo Bodols 369335 co
“FAZA” (0@ o>e000) 99803930 “Gamberini GR25-GR50-GR75”
(0@ognoo)

byg@. 146. Logowo @odol 3b93ds@ o byg@. 147, Logoo @odol 3b93ds@ oo
9980 Jggg0 “Cima Esse 530” Y9936 Jg930 “Minisolf-Cima” (o@ogos)
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479@dbols Lsgmgxno jmddsobgdo

L@, 148. gy@dbol LogMgxno jmddsobo
New Holland Braud 9000L (0@ogn0s)

g T
o.ak ual
s .

L@, 149. gy@dbol Lsgdgno jmddsobo
Frensko (Log®sbggmo)



byg@. 150. go@dbol Logdgao jmddsobo
Optimum (0@ sgos)

T

by, 151 g9@dbol Log®gno jmddsobo byg@. 152, g9@dbols Lsgdgao jmddsobo
Optimum (o@ognos) g9bsbdo dydomdolsls ALMA (- 53li0s)
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3965bol o33 LgBygobogsh gg@HIgH e
3990690d5T0

L. 153. ggbobols LgBygols
Lbofoboomdmgam goobydgs (0Gogos)
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®9%0dg

d93965bgmds  Lodo@mggenmdo  Lmgeols  3g9@bgmdol  ghm-ghmo  Fodygsbo
oMA05 o ol Jgggybol g3mbmdogedo goblsgmegdbymo swyogo gdodogl.

d939b5bgmds ‘dOHIo>EF ggo00 390G YOS, ol aodmo®mbggs
JO535@M39M530mdom. sbogo  bgdagdol 2odgbgdowsb  sfygdymo  dmbsgenols
5Mgdom  @sdmog@mgdygemo  Lododms  130-bg  dgho  Gydbmempondo  m3g@siool
Ygbargengds, Go3 dgdobobdgdol 2sdmygbgdolbmsb s@ols ©s3ogdomgdyeo.

Jbbdmosdyg  g9bobdo  Igdobobgdyaos  boswogol  @odydoggdol,  Lalydgdols
d9Hobol, Jodoydo wogol, bofommddog I(gobg Mm3gMs309d0lL s Bgdbogydo xo0dol
dobsganol sgdols 3Gm3gLgdo.

0390530900 badolbbosbo  ho@odgds,  Bgdbogol  989Jd WMo  yodmygbgds,
doloangdol,  Lofgogol  ggmbmdogy®o  bodxgs  db0dgbganmgbo  ©sdmgogdyaos
b3gos@olBgools  3gomogogoiosby,  @mdmgddss  bos  obfsgamb  dsbgobgdols
M3@0dog @ gg0dbg oMY Y0Mgds, a@M9as@gdols s MA@ gdBHgos, Lodydomms
A9dbm@maos o Ubge.

bod@mdol  30Mgge  mogdo  gobbognygamos  g3gbsbgmdsTdo  Lodygdomms
d9d560bsi00l Bgdbmemaongdo Logydgangdo, @slsi [ob gbes gl{mgdogl dmgans-
dmygobols  Bgdbmermaool  g@oy@o  sdydaggds.  [obs  3eobby  Fo®dImbgbognos
opMmAgd6039M0  bygdbgdo, 3gOdme sbogro Ibs 3OmEYJ30ol Jowgds ©sFygdymo
3960b0l g0dgbgdowsb s @odmag®gdyamo Imbsgaol osmgdbom ©s dobo Lobsmbeom
20539 doggd0m dmo3oglh 90-dpg Lbgopslbgs m3g@siosl, bmgm bodysgo dobsgrols
Lo{o@dmgdanse Lodkodms 3owgg ©sds@goom 50-mo m3g@sioo.

d939bobgmdsdo, g0 o IMsgoEm3gsoygmo Bgdbmmmaos, goboboangds 4
Lofo@dmm  30mi3gbol  dobgegom:  Lodaogo  dobosaol  godmygebs-bgdpagdo;  sboano
bodaoggooll  godgbgds;  ALbdmosdg  bodyoggdol  dmgems;  dmbogmool  swgdo,
AOSbL3MOE0Mgds o LolsJmbanem sdydoggdo.

bod@mddo 3boangdol Lobom dmi3gdyaos ggbsbol dmgans-dmygsbols dmanosbo
A9dbm@maos o  3OmEgLgdol  geoliogogsios, o3 odgnggs  dgogom  gogdodols
53965l doMoms s sdbdoMyg M3gHe30gdl dm@olbs.

dgmeg  mogdo  gobboggemos  Ladgogo dologols  godmygobols @ gdbmeamaos,
Lofo@dmm  3OmEglgdols hggbgdom. gobbogoygeos Lobg@aol LEH®YIH RO Yo Lgds:
bodo®g o Lobodygby Lowgrggdo, Lodybmdo gmddemgdlom ©s dobwsdo [oygbgdgero
op®mAgdbogg®o  dmmbmgbgdo,  godgdol  oge@0dMgds,  oMdsggds s od
M390530900bomgols  Lododm  dobgobgdo  Ggdbmmmaoy®o  dmbsigdgools  hggbgdoom.
B I YOsEss asbbogygmo dybmdol B gdbmemaos s Ladydomms m@asbobsizos,
op®9mgg  bodygbo  goendgdol  LAOSA0P0IE0S S 253579900,  saMmBgdbogyo
Jomnbmgbgdols  ©s 3odmygbgdyamo  Ggdbogydo Lodygoagdgdol,  sp®gmgg
A9dbm@maools s Ladydomms m@ysboboiool hggbgdom.

odogg  mogdo  gobbogoygeos  bodygbol  (Logygme®maglgosbo)  ggbsbgdols
2odmygobols  sa@m@gdbogy®o Jombmgbgdo, ©odygol bygdbgdo, dgbs@obo Laliydgdols
beo®dgdo, gmgmaols dmdbopgds, Lobgdaol oymas doGomspo bmdgdol dobgogom,
bobgdaggddo  bsdygbo  gogndgdols  Lodasgo  dmfymdogmdgdo  ©o  dobgsbgdols
Agdbmmmaoygdo  dohggbgoemgdo.  gobbogoyaos  Lobgdaggdlo  bodygbo  goandgbols
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oM30l  Bgdbmmmaos s Lodydomms m@ysbobsEos, sxdgmgg Lsbgdaol dmgens
oMM 9603960 Jmmnbmgbgdols dgbsdodobow (e BogsEogdo, @Fygs, dobo bm@dgdo
s> Lobdodg, aodmgyggds  Lalbydgdol  mbgdol  hggbgdom, ¢gbggool  Foddo,
3536900 gdmob @ ©o5350gdgomsb d@dmas, sdolomgol godmygbgdygemo 3G g3s@o@ gdo,
d567569d0, dsmo Bgdbogygdo dsbslosmgdagdol hggbgdom. ojgge gobbognygano bg@aols
sdmmb@ol,  sbo®olbgdol s  dgbobgol  sydm@gdbogy®o  dmmbmgbgdo, oI
M390530900bomgols Logodem dobsbgdo.

dglodg mogdo aobbognygans sbagno ggbobol g5dgbgdols Bgdbmenmyos, dolwsdo
Foyggbgdgamo  sa®dm@gdbogydo  dmmbmgbgdo o ™m3g@dsigogdobomgols  Lokodm
3567056980, domo  Bgdbogydo  dobslbosmgdangdol hggbgdom, (5dmdo@gggengdo, Jgob
5dgdo 356756960, Lo@@sobldm@@m Ladysmgdgdo, bimg3g@gdo, a@go0g6gdo).

bomhgbgdos bs3ggmol 2o(dgbwols @gdbmamaos, dolbo dmdbswgds Lodesb@ogm
bgbolomgol, boswogols dmdbowgds sa®OmE9bogyd0 Jmmnbmgbgdols dglsdsdobsw  ©s
sdobomgols  Lododm  dobdsbgdo, Hgdbogydo dosbobosmgdbangdols hggbgdom (bszggmols
©s3gogs  LoMgogo  saomgdol  dmbodgbs), ©omags, odmygbgdygmo  bgdbgdols

sboliosmgdom).
dgbodg mogdo sa@gmgg aobbogogeos d3seg@ol oygbgdolbowdo {oygbgdyamo
o>20m@3 94603960 dombmgbgdo, 25dm4g4gbgoyamo ds5bJ5b9d0 ®9dbog9®0

dobobosmgdangdols hggbgdoom.

dgmmnbg mogdo dmEgdgmos ggbsbgbol dmgmols bsgombgdo, say@m@gdbogy®o
bgdbgdol Lodo xaggnol gobbogrgom: boswogmd®ogo 339ds; 339600l BmE@IoMgds;
Jodoyg@o ©sd9doggods.

aobboanyyanos  bosopol  adydaggdolowdo  [oygbgdymo  sa@m@gdbogyg®o
Jmnbmgbgdo, ©sd9doggdol Lobggdo, bosspaols ©sdsdydaggdgemo  dsbdsbgdo, dsmo
A9dbogydo dobsbosmgdengdols hggbgdom.

3960bg6do  boswsydo bogmzogdgdol asb@mol dobboo Loliygdgdols dg@obolols
> d(39b5@gms godmyggosl 360dgbgamgabo swyomo glo®ogl. mogdo aobbogogeos
‘dglodsdolo 52Mm@3 94603960 dombmgbgdo > dobgJobgdo, ®9dbog9®0
dobaliosmgdagbols hggbgdom, Jmzgdyamos domo s gdommds.

05330 aobbogogeos ggbsbol dm@fygol Logombgdo:  domo bgdbgdo, bo®dgdo,
25dmy969d9amo dobgobgdols s @obswas@gdol Bgdbogygdo dobslbosmgdangdo.

0dog9  mogdo  aobboangaros  ggbobgdol  woige  dogbgdemgdols o
55350090950log0b,  [og4gbgdymo  sa®mEgboggdo  dmmbmgbgdo,  as3mygbgdymo
dobdobgdo  @o  dmPymdoanmdgdo, domo  Ggdbogydo  dsbosbosmgdangdo,  Lombols
Jobodbogdgamo s aobododmo  bowyy®gdo,  dobobgdbo o 830@oG Y@,
gILbydgoeols  Godgdo,  bm@dgdo,  Jodoydo  ©sdydeggdols  Ggdbmmmaos s
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Pe3iome

Bunorpagapctso B ['py3um Bemymias OTpacib CEIbCKOTO XO3MHCTBA W 3aHUMAaET
0co00e MecTOo B DKOHOMHKE CTpPaHbI.

BunorpagapcTBo Tpymoemkasi KyJIbTypa, OTIMYACTCS MHOTOOINEPAannOHHOCTHIO. HaunHas
C 3aKJIQJIKU HOBBIX HACAXJICHUH M KOHYas yOOpKOH yposkas HeOOXOQMMO IpoBeleHHe Oojee
130 TeXHOJOTUYECKUX OIEpalfid, YTO CBS3aHO C NPUMEHEHHEM MEXaHU3alHU.

B mnomoHOCSIMX BHHOTpaJHMKAaX MEXaHW3UPOBAHBI TPOIECCHl OOpabOTKU IOYBBI, BHECEHUS
yIOOpeHNH, XMMHUYECKON 3alluThl PACTCHUH, YaCTHYHO 3€JIeHbIX omnepauuii u  yOOpKH
TEXHUYECKUX COPTOB BHHOTPAJA.

KagectBennoe mpoBeneHne omepauuii, 3(QQEeKTHBHOE HCHOIH30BAHUE  TEXHHKH,
MaTepHajoB, pPAacXOJ0BaHHE TOIUITMBA B 3HAYMTEIFHOW CTEMEHH 3aBHCAT OT KBaTH(PHUKAIUU
CTIEIUAIMCTOB, KOTOPBIE  JOJDKHBI  HAayYUTHCS ONTUMAIILHON  PETYJIMPOBKE  MAIIWH,
KOMIUIEKTOBATh arperaTbl, TEXHOJOTHH PadoOT M Jp.

B mepBoii rmaBe Tpyna paccCMOTPEHBI TEXHOJIOTHYECKHE OCHOBBI MEXaHHM3alUH pPadoT B
BUHOTPAJapcTBE, YeMy JO/DKHA IMPEALIeCTBOBAaTh JeTallbHas pa3padoTKa TEXHOJOTUH 110
yXoay 3a pacTeHMsMH. Ha mepBblii I1aH BBIIBUTAIOTCS AarpOTEXHHYECKUTE NPUEMBI, B
YaCTHOCTH  TIONy4€HHE TOTOBOW NPONYKIMH ¥ €€ TOBApHOE HCIOJIh30BAHUE, HAYMHAS C
3aKJaJIKU BUHOTPAJIHUKOB M KOHYas YOOpPKOW ypoxkas, KOTOpble OXBaThBalOT 10 90
ornepanuii, a Ipu MPOM3BOJCTBE IMOCATOYHOTO MaTepuasa AOTOJHHUTENBHO emie 50 omeparuid.

B BHHOrpamapcTBe CIIOXHBIE M MHOTOOIEPAIIMOHHBIE TEXHOJIOTMH PACCMATPUBAIOT 10
YeThIpEeM TPOIeccCaM: BBIPAIIMBAHKAE ITOCAIOYHOTO MaTepHania-CaKCHIEB; 3akKjaJka HOBBIX
HACAXICHUI; yXOI 3a IUIOAOHOCAIIMMHU HACAKICHHUAMH; YOOpKa yposkas, TpaHCIIOPTHPOBKA
ToBapHast 00pa0OTKa BHWHOTPAMA.

B Tpynme, B Bupe Ta0uuIy JaHa TIOJNHAS TEXHOJOTHS W KIACCU(PHUKAIMSA TPOLECCOB
yXola 3a BHHOTPAJHMKAMH, YTO JaeT YCTAaHOBHTH YETKYIO CBSI3b MEXIY OCHOBHBIMH U
BCIIOMOTaTEJIbHBIMU OTIEPAIMSAMH.

Bo BTOpo#l riaBe paccMOTpeHa TEXHOJOTHs BBIPALIMBaHHUs MOCAJOYHOTO Marepuala,
CTPYKTYpHasi cXeMa NHUTOMHHMKA: MAaTOYHUKH TPHBOSL M TOABOS, IPUBUBOYHBIH KOMIUICKC H
arpoTeXHUYECKHe TpPeOOBaHMS K HUM, KaJMOpOBKA, OCIEIJICHHE YEPEHKOB U HEOOXOIMMBbIe
MalliHBl, W TEXHUYECKHE CpEeACTBA Ui TMPOBEACHUS OTHX OINEpaldii, C YyKa3aHHEM
TEXHUYECKUX XapaKTepPHCTHK. JleTalbHO pacCMOTpEHAa TEXHOJOTHS TPHBHBKU W OpTaHU3AIUSL
pabor, a Takke cTpaTudUKAIMAg W 3aKalKka, AarpoTeXHUYecKue TpeOoBaHWMS K HHUM U
NpUMEHSeMbIe Ui JTHX IIeNiell TEeXHWYECKH € CpeICTBa C yKa3aHHEeM TEXHOJOTUH |
opranu3anii pabotr. B 3Toif Ke rI7aBe pacCMOTPEHbI arpoTeXHHYEeCKue TpeOOBaHHS IO
BBIPAIIMBAHUIO TPUBUTHIX KOPHECOOCTBEHHBIC BHHOTPATHBIX CaKEHIIEB, CIIOCOOBI TIOCAJIKH,
HOpPMBI BHECEHHUS yNOOpEeHWH, MOArOTOBKAa XOJIMHKOB, pa30WBKAa NHTOMHHKA M OCHOBHBIE
pa3Mepsl, TpUMEHSEMble B THTOMHHKAX MAIIMHBI W OPYIOUA JJIS TOCAIKHA CaKEHIEB U HX
TEXHHUYECKHE TIOKa3aTelnd. PacCMOTpeHa TEXHOJOTHs TOCAJKH TPUBHUTBHIX CaKCHIEB u
opraHuzaims paboT, a TaKxke yXOJ 3a THMTOMHHKOM  COIJIACHO arpOTEeXHHYECKHM
TpeOoBaHUAM (KyJIbTHBALMH, TOJIMB M HMX HOPMBI M 4YacTOTa, MOJKOPMKa C YKa3aHHEM J103
ynoOpeHuii, oOpe3ka KopHel, Ooppba ¢ BpeauTeNssMH ¥ 3a00JICBAaHUSIMH C TNPUMEHEHHEM
COOTBETCTBYIOIIMX IPEMapaToB), C HCIOIb30BAaHUEM MAIINH, C TPUBEIACHUEM TEXHUYECKUX
nmokaszareineid. B rimaBe paccMOTpeHBI arpoTexHHYecKHe TpeOOBAaHUS IO BBIKONKE, COPTHUPOBKE
U XpaHCHHIO CAXCHIIEB, HEOOXOAWMBIC JUIS ITHUX IENIeH MalluHBl U OpyIus.
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B Tperpeil TmaBe  paccMOTpeHa TEXHOJIOTHA 3aKIAOKH HOBBIX HACaXICHHMU
BUHOI'PAJHUKA, COOTBETCTBYIOLIME arpOTEXHUYECKHE TpeOOBaHUS U HEOOXOOUMbIE MAallUHbI
Ui 3TUX PabOT, MX TEXHUYECKHE XapaKTepPUCTHKH, KOpyeBaTelIM, MAaLIMHbl Uil yOOpKH
KaMHEH, TpaHCHOPTHBIE CpeAcTBa, Oynpao3epbl. I[lokazaHa TEXHONOTUS OYMCTKM ydacTKa, €e
MOJArOTOBKAa K  IUIAHTaKHOM BCIIAIIKE, IIOATOTOBKA TIOYBBI  COTJIACHO  arpOTEXHUYECKUM
TpeOOBaHUSAM M HEOOXOAMMBIX MAIIHMH, C yKa3aHHEM TEXHHYECKHUX XapaKTepHCTHK (pa3OuBKa,
nocajZika C yKazaHueM croco0a). B 3Toil ke riaBe paccMOTpeH BOIIPOC yXoJa 3a pPacTeHUSIMHU
[0 arpOTEXHUYECKMM MEPONpPUATHSM TpeX TpPYyNI: MOAKOPMKA; (OPMHUPOBAHHE PpacCTEHUl;
xuMudeckas oOpaboka. [IpuBeneHsl arporexHudeckue TpeOOBaHUS K MOYBOOOPaOATHIBAIOIIUM
MalIuHAM, croco0sl  00paboTKa, MOYBOOOPAOATHIBAIOIINE MAIIMHBI W WX TEXHUYECKUE
XapaKTePUCTUKH.

Brecennto ynoOpeHHi M MOJKOPMKE PACTEHUH B BUHOTPAIHUKAX YACISIOT 3HAYHTEIHEHOE
MECTO B  YJIYYIICHHH IUTOJOPOIUS TOYBBL. B  Ti1aBe paccMOTpPEHBI  COOTBETCTBYIOIIUE
arpoTeXHUYecKue TpeOOBaHUS, TNPUBEAECHO ONUCAHWE MAIIMH U OPYAMH U MX TEXHHUYECKHE
XapaKTepUCTUKH, TaKKEe PACCMOTPEHBI BONPOCH MOJIMBA BUHOIPAAHUKOB, UX CIIOCOOBI, HOPMBI,
UCIOJIb3yEMble MAlIMHbl U YCTAaHOBKH, C YKa3aHUEM TEXHUUYECKUX XapaKTepUCTUK. Takke aHbl
MaTepuaiabsl o 6opb0e C BpeAUTENIMH M 3a00JI€BaHMUSAMH, arpoOTEXHUYECKHE TpeOOBaHUs K
NPUMEHSIEMbIM ~ MAaIlMHAM H TPHCIIOCOOJCHUSAM C YKa3aHHEM TEXHHYECKHX XapaKTePHCTHK,
CTaHIMSIM TIO TTOATOTOBKE pab0vMX >KUIKOCTEH M 3allpaBKH arperaTtoB, THITHI MAIIMH U alliaparos,
HOpMaM TEXHOJIOI'MH XUMHUYECKOW 00pabOTKM M opraHu3auuu paboT, 00beMaM M KOHIEHTPALUSIM
KHUJKOCTEH, HEOOXOUMOM TEXHUKE, PEKOMEHJOBAHHBIX pabO4YMX CKOPOCTEH U LNIMPHHE 3aXBaTa, a
TaKKe MPUBEACHBI 3HaUCHHs K03()(HUIIMEHTOB pabOYNX XOJ0B, CXeM JBW)XKEHHUs. B 3Toii ke riaBe
MPUBEICHBl arpoTeXHUYECKUEe TPeOOBaHUS MO (POPMUPOBKE PACTCHUH, MPUMEHSEMBIE IS ITHX
HeNiell MalMHbBl, 000PYAOBaHHE M MHCTPYMEHTHI, laHA MX TEXHHUYECKas XapaKTePUCTHKA, TAKKE
JlaHa TEXHUYECKas XapaKTePHCTUKA MAIIMH I PEMOHTA IITaJiep ¥ BUHOTPAaAHUKOB. [IpuBeneHbI
BUJBI PEMOHTA.

B nsToit rnaBe npuBeneHbl arpoTeXHUUECKue TpeOoBaHus K yOOpKe ypoxasi, paccCMOTpeHa
cXeMa BHHOIpazoyOOpOYHOro KomOaiiHa, NPUBEACHO ONUCAHME MAIIUHbI, TEXHUUYECKHUE
XapaKTepUCTUKU arperaroB U TEXHUUECKUX CPEACTB, IPUMEHAEMBIX ITPU yOOpKe yporKasi.

B mecroif riaBe JaHbl MalIMHBI Opyausl JJIS KOMIUIEKCHOM MeXaHM3alud paboT, a Takke
SKOHOMHYECKast 3PPEKTUBHOCTD IPU UX IPUMECHEHUH.

B cempmoii TrmaBe paccMOTPEH BOMPOC SKCIUTyaTalldH, TEXHUYECKOTO OOCITyKUBaHHS,
XpaHEHUs, OKCIUTYyaTallMOHHBIX PEXHMOB, CIIOCOOOB IBIKEHHS, TIIOKa3aTeNd IO TATOBOMY
COIIPOTHBIICHHIO U OTICPAITHSIM.

B BocbMoOif raBe paccMOTpeHbI TpeOOBaHUS 10 TEXHUKE 0€30MaCHOCTU MPEeABIBISIEMbIE K
BUHOTPATHUKOBBIM MAIlTHAM TIPY BBHITIOJTHEHUH Pa3HBIX OIEPaIUi.

B ngecaroil rmaBe paccMOTpeHBI KOHCTPYKIMH MAIllMH, CO3AAHHBIX B ['py3um, a Takxke
CTHXWIHBIC SBICHUS W MeToAbl OophObl ¢ HHUMHU. [IpuBeEeHBI HEKOTOPHIC MCCICIOBAHUSA, B
YaCTHOCTH  PAacCMOTPEHbl  BONPOCHI OCHOBHBIX NPUHIMIIOB TEXHOJOIMUYECKOro Mpolecca
aBTOMaTHU3aLUU 00pabOTKU MOYBHI B MEKAYPAIbSIX MU MEKIY KyCTaMM, CTPYKTypHasi cXema, 3aKOH
CIIe)KEHUS, TPAeKTOpUs IBIKEHMs Jambl, JUIMHA Jambl, OIpejAeseHue pabodyero MOMEHTa,
UCCIIeIOBAaHUE TUAPABINYECKOM CHUCTEMbI, MEXaHMKO-TEXHOJIOTUYECKHE OCHOBBI  BbIOOpa
nmapaMeTpoB Ipu 00pabOTKE POTOPHBIMHU PaOOYUMH OpraHaAMH.

B onmnHHammaToll riaBe MPUBENEHBI PUCYHKM MAIIWH JUISI BUHOTPAJApCTBA, CO3MAHHBIX B
pa3HBIX CTpaHax.
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Summary

Viticulture in Georgia is leading industry direction of agriculture and occupies special place
in the economy.

Viticulture is labor-intensive crop, different multistage. Starting from laying new plantings
and ending harvest necessary to conduct more than 130 manufacturing operations, which is
associated with the use of mechanization.

In mechanized processes of vineyards tillage, fertilization, chemical plant protection, partly
green operations and harvesting wine grapes.

Quality operations, effective use of equipment, materials, fuel consumption is largely
dependent on the skills of professionals who need to learn the optimal adjustment of machines,
complete units, technology works, etc.

In the first chapter of the book is considered technological bases of mechanization in
viticulture , which must be preceded by detailed development of technologies for the care of plants .
To the fore cultural practices in particular to obtain the finished product and its use of the
commodity, since bookmarks vineyards and ending with the harvest, which cover up to 90
operations, and in the production of planting material for the additional 50 operations.

In viticulture and sophisticated technology multi centers consider four processes: growing
seedlings, saplings, planting of new crops; fruit- care areas; harvesting, transportation commodity
processing grapes.

In the book, in the form of tables are given complete classification of processes and technology care
for vineyards, which gives clear link between the main and auxiliary operations.

In the second chapter the technology of cultivation of planting material, nursery block
diagram: the scion and rootstock queen cells, vaccination and complex agronomic requirements to
them, calibration, cuttings and blinding necessary machines and technical means to carry out these
operations, with the technical specifications. Discussed the technology and organization of
vaccination works, as well as stratification and hardening, agro-technical requirements for and used
for these purposes means technically e indicating the technology and organization of work. In the
same chapter is discussed the agronomic requirements for growing their own roots grafted grape
plants, methods of planting, fertilizer rates, preparing mounds breakdown nursery and basic
dimensions used in nurseries machines and tools for planting and technical indicators . The
technology of planting grafted seedlings and organization of work, as well as nursery care
according to agro-technical requirements (cultivation, watering and their norms and frequency ,
fertilizing indicating doses of fertilizers , crop roots , pest and diseases with the use of the drugs),
using machines, with reduction of technical indicators. In chapter includes the agronomic
requirements for digging, sorting and storage of seedlings required for these purposes, machines
and tools.

The third chapter describes technology bookmarks new vineyard plantings, appropriate
agro-technical requirements and the necessary machinery for these works, their specifications,
stubbing, machines for cleaning stones, vehicles, and bulldozers. Displaying purification technology
area, its preparation for plantage plowing, soil preparation according to agro-technical requirements
and the necessary machines, with the technical specifications (breakdown, indicating the landing
mode). In the same chapter, considered caring for plants by agro-technical activities of the three
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groups: dressing, forming plants, chemical treating. Given agronomic requirements tillage machines
, processing methods , tillage machines and their specifications .

Fertilization and plant nutrition in vineyards devote considerable space to improve soil
fertility. In chapter describes the relevant agro-technical requirements, a description of machines
and tools and their technical features, also consider the irrigation of vineyards, their methods ,
standards used and machinery , with the technical specifications . Also given materials to combat
pests and diseases, agro-technical requirements applicable to machinery and accessories with the
technical specifications, preparation of working stations for liquids and refueling units, types of
machines and devices, chemical treatment technology standards and Works, volume and
concentration of liquids required technique, recommended operating speeds and widths, as well as
values of the coefficients are given strokes, traffic patterns. In the same chapter provides agronomic
requirements of plants forming which are used for this purpose machinery, equipment and tools,
given their characteristics, as given specifications of the machine for repair trellises and vines, given
repairs.

The fifth chapter provides agronomic requirements for harvesting, grape-harvesting combine
considered scheme, describes the machine specifications units and equipment used in harvesting.
The sixth chapter provides machine tools for integrated mechanization, as well as cost-effectiveness
in their application.

In the seventh chapter considered the operation, maintenance, storage, operating conditions,
methods of motion parameters on attractive resistance and operations.

In the eighth chapter the safety requirements applicable to the vineyard machines when
performing different operations.

The tenth chapter describes the construction machines created in Georgia, as well as natural
phenomena and methods of dealing with them. Are some studies, in particular the issues of basic
principles of process automation tillage between rows and between the bushes, the block diagram,
the law tracking the trajectory of the legs, long legs, a working definition of the time , the study of
the hydraulic system , mechanical -technological bases the choice of parameters in the processing
rotary working bodies .

In the eleventh chapter are given drawings of machines for viticulture, created in different
countries.
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