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Unbiwununpjul pitwl hwununnyby <wyjulwl gyouunbnbuwljut
wljunihuynud

Q-hmwljmb nhljugup n.q.1., ynndhunp U.MN.GULIELASUL
MNuznnGuljub pigghiwiunuGhp n.q.1., wpnphunp L.UUULAUSUL
un.g.p., nnghlin C.U.GURL3UL

Unwounnwp JuqiwybpunipoG’ «Q-ymnumn Gnbunipjuw G ShpbGujwgdiuG L

Eiiunphdhiwghwih ghnwhtnmwgninwljw G
plumpwnnuny GLE

Umnbfwfununipjul wwymwwlmpnbp Jujwluwn £ 2004p. ubiymtidpkph 3-ha
dudp 14°°-hG  Qwjwlwl  gninuwnlinbuwlul  wlwgbihugn gnpony 033
Hwulwghnwljwl funphpgnui:

{wughl® 375009, p.Gplaub, Skpjwui 74:

UinkGwhununpyulp Gupbiht owGnpwGwy 49-U-h qpunupinu:

UtmiwghpG wnwpywd t 2004p. ognuunuh 2-hG

Uwuliwghwmwljw( funphpgh gh

pwpnnIWn, w.q.p., % /l ; / ~ LUUUUL3UL

Tema aucceprauny yrBep:ieHa 8 Apmnuckou CeJIbCKOXO03AHCTBEHHOI aKaaemy

HayuHbiii pyKoBogHTEb: I.T.H., npodeccop A.II.TAPBEPIISIH

A.T.H., npoteccop I.'M.CAPI'CSIH
K.T.H., gouent LII.C.TAUPAH

3A0 «HayuHo-HccnenoBaTebCKHii
HHCTHTYT MEXaHH3aLUHUH H JIeKTPpUdH-
Kalli{ CEeNbCKOro X03aHcTRay

OjuunanbHbie ONIOHEHTHI:

Benymas opraHuzanus:

3ammTa auccepTaur cocTonTed 3 centabpa 2004r. B 14 yacoB Ha 3acelaHHH
creuHantM3vporanHoro copera 033 ApMsaHCKOM cenbCKOX03AMCTBEHHOH aKaleMHu,
no azgpecy: 375009, r.Epesa, yn. Tepsua 74.

C npucceprauueit MOXkHO 03HaKOMHTCA B GHONHOTeKe ApM.CXA.

ABTopedepar pazociaH 2-ro aBrycta  2004r: -
YueHHBIH cexperaph cneu 3HPOBAHHOIO COBETA, -
KaHf. TeXH. Hayy 405, ,«4/‘}1 A.CAAKSH | -

1963 ~ 1099

ushusuueh cualuLnir PLNIRUGHNAL

REUwh wpnhwlwbnepnibp: <4 gynuquunbimbuwiwl  Guiulynpjui
hnquunwpwoph uwhiwlwhwympnbp hwpunpmd b dzwll jhpupowgpmpju
L 4kptph Gwhiwypuopuoondwl wnubp wpnmGuybon nbuinnghwp:

dwlipwybnnpjub gymnughwlwi b fbhpdﬁpw;hﬁ wmbwmbumpymbGGtph funynp
tinebpunnp wlwumGiiph m nguwpGbiph YhpwghG pwpolund fumnp, dmmnp L
dntnpn  hwlnhuwlmd 6 YbpwpwdGh gbpwlynnn dwup: Wyn Yepkpl mGkG
Gywlwlwih pwlwlnpjudp uGigupupmpymb, nph wnunjbjugqnyl oguugnpondnp
hGwpunp £ dhwjl Yhpulpbng wowg hodwupuonwunul Jipudwlpiwdp:

Umyhwn  Yhptiph  Shuyl  dwlpugnip  Juwllund b dkfuwGhluljpwG
ynpnunnGtpp, npnGp  unynpuwpuwp  juqindd GG 20-30%, L dhwdwdwlwly
pwpdpug Gnul gpuilig nuntihnipymilp’ dhisk 100%:

UumpujphG ppewlnud YhlnubhGhph {hpuwpwdimd gwopnpul junnph m
onqnunp 6w oguugnpdmil mbh minbuulpul d6d Gubwympyml, hunljwobu
w)l wnlwmbumpynilihpnui, npntin oquugnpéndnn Yhptph 75-80%-p Ynwpun YepkpG
Li(:

Unyhw  Yhphph  dwlpwgnuip  punjwglnd b ngpulg  hwdw-hnnwyhG
hwwljwGhyGhpp pupdpugingd ulinupupnipyobp, wipnne Yhipwpwdhip Yhigubn
Innihg jnipugynud b dwpuymd b puuy:

Q- unwwpununpuljpwl thnpdtph wpnmipGipp Yyuynud GG wjl Jwupl, np
Unwphwn  Gepeph  dpuldwl  GnyGhul  wwpqugnyl  EquGwlp’  dwipugnudp,
nlmbunpjulp, hwpuwnpmpymb £ wwihu winbub) Guiwluh pubwlmpjunip
Ubphp L fuGuwglp npulg dwlpugdwl Jpw wlwumbihph Ynnihg  dwluudnn
ttipghwd, yepehl hwayn] pupdmugGlipm] YhlnwGhitph dphipumympynilp:

UpnymiGwpbpnpjub Ynnihg wpnmwgming b wpnunpmpjul 69 wpluwnng
pnnp dhphGwGbpp puwpdp wpnuwgpnnuuG GG (I-S'm/d), dhnwnuunup’ (GhGgk
4000 Yyq), LGtpquunwp b wp fuwmwnwp (§hGk 3 dwpn d¢/n), npnlg oqugnpdnuip
wpymbuwtin b 100 b wylijh plluwpwlwl mbbgnn fungnp wlwulwpmdowyub
wlmbumpyniGhpnui: Wy  dephGwlbph  pwhwgnponuip  hwlpuwybnmpjwi
gnuun Guntuwljpub ipdbpughG hinpp wmGmbumpniGitpnud wpgmbu]tiom gk:

Gunwpjwd  Jbppmompimbn hwGghglmd t wjl hhmlmpyul, np thnpp
whwulwwywhwlul wlintumpymiiiph  hwiwp  wlhpuwdbyn b Gwfuwqot
thnppuwswih L EGpqupulwynquijub, ny dbmwnuuwp mo Gop uljgpmpny
wpfuwnnnn wupqugnyl, pwjg dhwdwdwlwl nlGhybpuwy dbptiw, npuybugh w)l
JwpnquiGw Swipugbby fhGguin YEpupwdingd dnlinn papnp wmbuwhh Yepkpp:
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Ufuwnwbph Gupunwlp & hnwgnunmpywi juGnhptpp: Upuwnwlph GujumwlG
t dpwlbp thnppwswih  (ny  dhwmwnwuowp), EGEpgufuGuynpuijpul mipipuwy

dkphlw, npp pwgh Ynyhwn Yhptphg Ydwlpuglh Gwl  funwgpud Yhephp,
wpiwmwyuwupwupumnin b, Yy fununwpnyjutp, wppwn, tinkql,
W2wlwpnyubiph gnqmGitp, Yipwhiwelinpnibp bowy apkp:

Unwownpwd  GuyuwnwihG  hwlwywowufuwl  wnwe B puzby

himwqnunmpjul htnbgwy uinhplGbpp.

- wmbuwlwl htmwgmupymGGipn] hhdGwynpb) wnwewplyynn Yhpwdwlphy
tbpklwjh  ulgpmbpwyhl, {JurpmgjuwopwjhG upubdwlepp L npnpby
YhGEiwmpljulju i yuwpuwdtnpbpp:

- fwhnugdt]; m wuwwnpuwunb] wlphsh thnpdGwlwl  Gdngp, Junwpb
(iwulwlw b thnpdwplnuiltp:

- lJwuwph) upnpunnp ghwmwitinpdbp b 62mb) dwlphsh JunngwopujhG m
whwagnpowlwl ywpwdiknpbpp: y

- wlgluwglh; wpnuwhpuliui  Gpwpunb GiopdwpynuiGhp, 2wl
ptipmpymGGkpp b wupwhnt) uhwgnpdwljwl hnwihnpjwi Gnpdbpp:
- muwy Wwlpwo dwliphy ibphGwjh wtulhljuwwninbuwljuwi

wnrynibwtnmpjul hhdGunpnuip:

<tmwgnnmpjub opjtiljnp b wntnp: Lwpnpwnnp ghnuwhnpdbpp junwpgty
h6 Lwjlwlpw gnjupun Gntuwlpul wlwgidhwgh gnupnklulhljugh 2whwgnpotwé
wiphnGh jwpnpunnphuwgnd, hul wponwnpujpel gnpépulndibph L Gipppdw
opjlpn £ hwgpuwgl; <QU-h  «Pwpuhndhn  nwnuiGwihnpéwpupuljwG
wlnbumpyuly» Yepkph Gwrwywonpuumiul wpmnwgpudwoep:

Zamnmwgnnmpjub dhpogp: Stuwlwl hbmwgnnmpymbitpp Juumwmlb) GG
oquugnpdtin]  dwpbiwwhlwljwl Jipmompjul dpngltpp, ghnwihnpdtph
wuwlwygnpiwl wbumpyniGp: Ghnunhnpdwljwb hbnwgnnmpymbGipp umwpit
Ll ogquugnpdotm] bywpnGwghlG swihhy wwppbp, wwwpunbbp, gnpdhplkp:
htnwqnnnipju wpnymbpihpp dpwip]by b6 hwjwiwlwinpjuli n Giwbwldw
whunipjul L Swphtwwnpljwljw Jhdwlugpnipjub Sipnnltipm:

Q-hinwlwi Gopmypp: Clnhwipugwd G Yhpwpnwnpuipjul wbjulinmnghw-
Gtph L wmbhGhlulwG dhenglbph, thnpp $hpdtpwghl  wnGmbunpnilibpnud
oguuuwgnpoiwl  Jhpmompjwl  wpymbplipp b duljwd b Yepwdwliphgh
Juwwmwpbjugnpoiwli  hbnwlywpuhG  mopmpymbGtpp, npnlg  hhdwl  Jpw
wnwowplyuwo b Ghpuiwipiwi jumwpbugnpogud  mbjulmnghw:  ShuwlwG
htmwgnunmpmbGitpm] hpiGwdnplwd  G6  wkuGnnghwlwl  gnpoplpwgGtph
ppwlwlwgiwl hwdiwp  dhphlwjph  wrwidhd wwppkiph
Epypwsunpwlwl dLbpp, gnponnmpjwl ntdhdip, hwiwhwpgh nhlwdhljwljwi
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hunjwuwpulgnmpjub hptwpuGnhpltpg, npnlp hhdp hwlnhuwgwi dwllm
wbunngpwljué  ufubiwi L Yunmgqwdpwihl  Jtpelwlwb Al npnudp:
Upwljwd b Gfwluwnhy YpuwiwGphs Gsph wwpwdtopbph puwpldwl hwpgwplih
wbunpym: Spywd b wphuunwbph ghnwlw6 Gnpoyph wprymbph’ hpwdwiphsh
nnbuwul wpynbuwinnpjul hhdGwnpnui:

Uztuwunwbph  gnpoGwlwi Gwliwlynpmbp: Ywnwpjud wmbuwljuwli L
ghuwinpd Gwijwd htwmwqmnnipniGitpp  wpnyniipnud wpnuwnpmpjulli
Gtiplwjwgwd, thnpp hqnpmipjwl L thnwnunwpmpjwi wnkfulnnghwlwl pupdp
npwl wuwwhnynn, nbmpftpuw, pwpép wpijmbiun|bnnpjui (inp Yhpwdwlphy
hptiliw: Pwqiwntdpiw)hi wpluwnwlp b wnwGdh whijulingnghwljw G
qnpoplipwg ppwlwbwglnng  YEph ljunpnud, gnnnilih
tiplpw Gugljw G Gnpnui L wnwgwnmnn bpyupmpjudp  Swlipugnud, hiplifiwG
hwdwipynui & nubwlitpp 4 wnwidhG fudpbpm]:

JhunwgnnniRyniilkph wpyniupliph hpwgnudp: LanmugqnuangpymGibph
wpymdbpltpp oquugnpn|tip GG wwppbp Phahynitjuwihlyjuywb hwwlympymé-
Gitpny Yhpbph dwlphy dhphbwgh Sawldwl hwiwp: Ukphlwl Ghpnptb {aU-h
Yptph

uwhnuiny hwwnmy,

«Pwpuhm]punp nunuifwihnpdwpupwljui wnwnbunipjul
Gwuwuunpuiumiwl wnnwgnuiwunui»:

UwnbGwununipjul wnwidhi npnyplhp Ghpunduo b6 hwiwuywnwufuwd
wrwpluGbph opugplipnud L phiwlbpnd L puoun|winpmd &6 wljumtnipwjh
hwdwyunwufuw @ gwulwghwmnipniGitph nuwlnnitpp:

Wy luwwnwbph wypopwghwi: UmbGwunumpyjui  hhibGwljwl npoyplbpp
qymgiby L pGAwpyti Bl ¢4Q°0-mi, <49 wlumbipw)h ghnwdnnn)Gipnd
(2002-2003p), gwpmnupwghnwiui Swinnbnh twufwghnwlw wdiphnGiph
hwdunnbn Ghunnd (2004p): ;

Uy funmnwliph wpymGpGkph bpunnwpunuip: UwhGwununpjul hhdGwlwl
npnyplbpp hpunwpuiud B 3 myugpjud qhuuljw i wpfuwnnpynuiitpou:

Uzfuwnnwlph Junmgjuopp L owjwp: Uwnbfufunumpnitip punjugud t
iipwonipymbhg, 4 qufulikphg, pghwmp tiqpuilpugnipymGGtphg, oquugnpowd
qpulpuimpyui gwlyhg 93 whdubnuing: WG pwpunpfuo k138 toh Upw,
plingplnud £ 49 Gljwp b 6 wnyniuwy:

Uzfluwnwliph pnywlmwlnipynilip

Llipwonpymbb plingpynui wnnbifwfununipyjul pdw)h wpghwlwingjui
hhtGunnpnuip L wwpwnuulinpjub Ghpljpwjwglud hpdGwljw G npnypGhpp:

Unwghl qumifup plngpymd b htinwgqnunnipjul tuinhpGtph hpdGunpiwin
tpuwptipdnng gpuljuGnipjul wllwplp, npunbn Gwlpudwulnpbl YeEppudfwo t
ymypwn Yaptph Gwipdwl whtulnpnghwitpp L hwdwuumnwupaw i whuGhlwlwb
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dhengltpp plghwlmp pGnipwghpp swhwgnpowljuli L mhbjulpljuwm Gmbuwlwi
Guunnuluhwpiwpnpjul  nbuwlyyniihg, htinuGyuwpuwyhl  wbjuGnpghwih L
Yhpuniwphsh Gunmgywdph hhdGwynp pGnpnpjwl hwnfwn:

UwGpwiwul Yspmompjui £ kipwpyiud dunfwlwljuihg ybpwdwphsGhph
hwdwhnqiwlp wrwléGwhwnmlmpynGlbpp b hwunmwunyuwd b gpulg himwgu
awhwgnpoiw i wlfyumwwhwpiwpmpymbp 44 gymnughwiwG L thapp
Phipitipwghi wGnbunpymbitph yhpwpmunpmpjul dhe: Qnympynii  mbkgnn
ghnwnthuGhywljwi  qpuiwinpjwul ujuiftph  Japmonmpymbp  hpdp  t
hw(inhuwghy é Llwlybpubing hnwgnonipju Gwyuwinwlyl nt fuinhpGpp:

Gplypopn gifund wiithnhwd b hhdGwjulinph muoniwG wlhpudhn nhuwlwh
htunwgqmnmpmGGeph wipnpewlwd pownuilynpymbp: LhdGyEnyg wbklulininghw-
Yywi gnpopGpwgltphlG Gtplw)wgnn swhwgnpowntfuGnnghwiuwl b wnhfuGhyw-
nlnbuwlwl ywhwigltpn Wwlpfud b thnppwswih, Libpgwiulwinn, mGn|tpuwg
puwiwGnhsh Gwwgotwl hudwn wlihpwdhzm hwpguplh whunpmbp:

Uwnblwinumpjui wbuwjuli  Jwup wnuehl  pwdind  2wpwnpling
hhdGwfubnph  oodwb pinhwGnip  ypoyplepp, yepwdwlphgh  YJunmgwoph
hhdpnui hpdGuninp Yupgny pinmGjuo E gnpoplpwgh wihGtpghnG uyqpmbpp’
nnunwghnlip:

Urwlpws &G dbphGwjh wbhunnghwlwl wwpwibnpbph  uguplpdwd
wntuwljwl mwppkpp:

Ubkpdw(phsh wbulnnghwlw qnpoplpwgnui Juplop Gaublwlympiml nih
Swlpwgynn Gymph Swipiwd wunpGulp’ Gpw suhbpp: Ujn gnpoplpwgh
npululwl gmgwlppGipp Juhujud Ll Uh pwpp wpnnwphl gnponlGtiphg, npnlig
dko Ywplmp nhip mGL6 pulwylbph pwlwlyp, pipnigh (qubwyh) 2powqowhi
wpugnipymlp b onh hnuwGph Sppywynipjul wunhGuwlp, nph wqnbgnpjunip
nmpu boypuodmd Swiplud quiiguon: Shdp plnmbhm] G2 wd wpmwphG
qnpéonliltph  wldhoulwl wanbgnpyniGp  Ytiph Gwlpdwl dpu unwgjud |
puwiwGphsh nnnnph wnnunwpdtiph (n) npnpdw hwpunlughl puGwdlp,

Ly M
N V2h
npnkn’ N-p quwlyGiph phy@ £ h-p Hwlpwd dwulhlylbph  poypunpkih
hplwpmpymlp, g-6" wqun wildwd wpwgugnuip:

Unwgywés  pwwdébhg htwlod  t,  np nmonph - uponunwptiph
thmpnfumpip  wuwyiwlwynpjue twipuwgywd  dwulhyph  juhn]  dnn E
hhwbippopulpuG YnphG pln npnud wjuwd GwubhlGtiph npnawlih swihhg, ytpehGhu
wnwik] qquih wép hwlghgnud & wnnunwpytph wlilywl thnppugdwl: Lnyb
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gpwdhyh ypw Guwnnud Llip, np nppwl ThowGnd £ nuiGwlGkph pialp’ N-p° Lujﬁpulﬁ
wuwljwu hGwbGupmpjudp G0 thnppuGnud nmnnph ulmn_lmwptlbpu fwlpugdiwi h
stompynilihg Yuiufwd (6. 1): :

Mununwptiph thmhnfuiwd whhwdwswthmpynilp  Yuduo nubulitnh
puhg L Yyhaph Gwpiwd wumnhGwbhg dnmd & w)l dnpht, np puqiunntinuy Ytpkph
nulipnipuw) Gwlphgh wpwgnipjul thmhnfumpjul hwiwp wlhpwdtpn bt plnpb
wjliwpup pwpdwpbp, npp hGwpuwynpmpmi  Yunw Juwuwpl]  wunuwnwpybph
awhmb’ wlwunpwiwlywi jwpquynpnui: Uy Guunnwlm] Yuptih & lihng
(impnfuwluwl  hnuwGph inwdwq  wuhlupnl tilnpwwpdhs  hwdwpbm]
Jwphwwnpughl quldfyny, Yui plunpty hwiwuywuuufuwi hqnpnipjw
hwumwunl hnuwph Bnpuawndhy: CwpdwpbpiwG hwdwlwpgnud, tiphk i
Juuquuinhy, upnmunwplipp guiljuh t Qupguunplip hhgpnawpdhyny hwdwjwnag,
hunduypbny wuonunpbph ljupguinphym|:

n,
wwn/p '\
1200

1000

800

600
= ~—
400 —r |

200

B

L
012345678910h,ud

Uy, 1. Ubpuudwlpfish pmnph upnnnmupybph (o) ufujwonip ynilip uiwhGbph
pillg (N) b ibph dwGmiwi (h) sufifg:

bpwljwinud nownnpwhl Yhipuwdwlphsh w fuwmnwlipuyhl gnpoplipwgh hpw-
JjuGugiwl huniwp wpwhwioymd b hulpuywljpul tikpgtnhlwlpub owhuniGhp:
Uju hwquiw(pp wihpudbizmwpup phpunpnud & Ypudwiphgh wwpudtnpbph
puuplwG  fuGnpp monuip  juwhp  Gwb tatpgtnpyului  dwfuunuillpp
(iwquagnyGh phipdwl hwpgh ht, npp Jwhunfwo b qubwlh Lpypwswihwljud dlhg,
swihtinhg, npu(g puhg, nmanph wyhuwwnwlpw)hi ntdihg L wyli: Wyu fulinph
modwl  Gupumwlynyg nhnwplny  pubwlh,  Yupdnng (nmph L pméltph
thnfuwgntignipjw ndwyhli  tpmonip)nilp unwgud  &E hwpdupyughl
wpunwhwjnmpmbip nuwlitph pih (\N) L upiwl wllywd (B) qwjuignyl
wpdbiplitiph npnzdw6 hwdwp, hpdp plnniihim] Uwmnnngh hwjynlh wbumpjnlp”

7



nubwlh dwypnd L hpdpnud Gymph 2wpddwl hwpwpbpulw wnwagnmpniltiph
ymnthnjunipynilip L npuiighg Ywhnjwd nubwlh ypw 66 0w6 Ynpnun (AP).

AP =0’ KN cosB(r2 L @)
N,, = Iu(m" +k)+1.1fk2 +2km3J Vi l—(mJ + k)—\,n‘k2 +2km"J Vaws (3D
Sin®B,, = 15(QJ z |3 1::2 D, |b+b, D,+D, ] 4)
D,b, DI+D? \ bb, =D,D,
nputin m=EM, K=-3.95 =% Di | —=sin’Bcos’ B D—+D— (5)
6 b, +b, D, f DZ =D}

npnkn’ 2=Ds, 2r=D; —p hwiwywuwupuwlwpwp quiulh wnubugnyG L
Jwqugnyl swihtipl b6, o-G pdpnih upnindwd wililpmbGuyhG wpwgnipymlp, p-G
Jbph funmpyménp, Kg-ﬁ' Uwnnnnih gnpowlhgp, Q-6 Yhpuqubqwoh tipp (83A),
byby-p’ nulwlh quwylnpymlp hpipnd L owjnmd, f-p° thdwl gnpowlhgp:
Luwfuwgdynn Yhipwdwppsh hwdwp uumogud i Noyy=2 hunn nuiiwy, g, =25-30°:

Stuwluwl dwuh hwenpy puwdind Wwlpfwd b Yhpudwiphy quiiwyh ljinpnn
uuyph Epypwgunhwlul dLp hhdGunpiwl wbunmpmtp, npp hpGywd uwiph
pnpnp Yhunbpnud uwhnuth gnpowlgh’ e=6-8 Siompjub wupuhnygnuip:

w) F)
Ul 2. Dwliwlh lnnpon uwgpf Gplpusunfunlpul dLj bfudGunfnpduG nidughli
ufubidu;
Unwownpywd wuwpdwlp pudwpuptm hudwp wlhpwdlpn t, np uwyph
pngnp Yhnbtpnd pwnudhny Jeyunph () L Gopdwih ghole fuqsjwd wllynlp’ o-G,
1hGh hwumwomb (GY. 2): Uyn wilymbp (o) Quopgws t € wlljwl htun, E=90+u
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ophwsunhmpjwdp, nuwnp Yyuwpnn GGp gpkp a=90-83=17°, (&-0° nuwyh wwyph
njwy Ynmd Gnpdwih b pugwpdwl wpugmpjub dhel Juwqiwd whlynGl E):
Ndywp sk hwidngyby, np o wilyjub wyn hwunwunmb wpdbpp, hpnp wwjwhnnud &
Gynuph  uwhnuing uwpmd  vwyph  wdpnng tpuyGpnyd - b wyn Ynpp hphlhg
Gitipljwjwg Gnul & nquphpiwljwil uwhpwy htnljug huwjwuwpnuing.

r=r,e¥'®, (6)
npntin’ -0 Ynph plbinwyhG YnnpphGwnG t, r-p’ zwnwiyhn-yLljwnpn:

Uzfuwnnwlpmd npngwih anU.EI}['ll'llp_]nlﬁ E nupéjwd pubwhh updwl wilwl
hpdGwnnpiwl hwpghG:

ZpiGunjnp  Jupgny  wwwgmghing pujpwyiwl dhfuwGhyuihg  hwjnGh’
Jhunbpgqupnh dmihghwgh SwuGuwinp ghiypp, U.M. Gupfbpguwip fuGnhpp ok
t plnghwinp dlmy b Jpmotng unwgyud wnjuGhpp prwwljul owgnui nilikgnn
SwpihGibph Yupdwl hwiwp wnwgwplmd t puGwyh vwyph punpdw G wiljwb
(wiwpluwd deonpymbp’ dhehlp 25°4£3% Lnpiwl wilywh pbpJwo wpdbpp hpnp
hwdwwunwupuowind £ ppwlhwlnipyubp, nph dwiwlwl wnwgynd b poyuh
Yuptw6 GuqugnyG nd: bnpiwl whljyuwl pepdud wpdbph phiypnud hunmjwoph
ybponui wrwewgwd pupnuip dmn 6 wlquy unftihG t, pwl payuh Yupiwl hudwp
wihpwdtipm qupnuip:

UzpuunnmuGph  dwdwlwy nuGwyh updwl oy, wlgnbp l:.ﬁpr.uplll.[mﬁ k
yhGEtwnplulpuG wpuiudnpiwghwih () & wijw wwjph Ynpmpjul dlhg
yupunn Gymph vwhpp wwyph Ypw wiGuhuht k np pugwpdwl ninuinfunpynip
unwbngd by Yennd Gopiwihg 2wl wilywb mwy 2bnfwd hwljuqniwb
hwidwgnpp mynnipynG: LpghG hwlquiiwlpp pnyg b nwihu pGnnilb] updwb oy,
wllwi Shompywl thmhnfumpymbitpp’ tgon,,=tga,,cos@, npntinhg updwl wiljub
w(hpwdbom dkompymbn Ynpnzyh htinbjwi wpawhwjunpudp.

g0, =tgd,,/cosp:

Clnniibmy] @=30°, 0yw=25°, Junwlwlp’ o,,=28°%

StuwlwG Swup hwenpry pudlmd wpdud b popwd gnnbh tpljw) Guyw b
Ginpmd  wuyywhnnn  hwwmdnyg - uopiwd - owunniwg wpwgmpnilip L gl
huwiwyunnwufuw wwhwleynn Yupiw i nhiwnpnipyniln:

bplwpwnl  hmwqnnnipyniiitpm| hwunwwnygwo E pnyutiph gnqmbbeph
whwwmnindnppnnghwlwl pupny junmgywopn, npnzwlh b ophGwygwith thohnfuynn
wwpwdbknpipn): dwunwunjuwd bt Gwl, np gnqnilGtph yupiwl gnponlpwgl
plipwlny bt wnwdquljwl, wpuunhy L Gwomghy nEpnpiwghwbibpny, muwnh
upiwl gnpoplpwgp nunuiGwuhpliju whnp t hhdp nlinmGty hwpquplughG wyl
dnnbip, nputin hwyuh b6 welynd Gafwd bpbp nidnpdwghwGGhpp: Sy nhtiwypnud
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Guwwnwlhwhwpiwp b oguty Uwpulbl-dnfunh dlwhnfuwd  dkjuwGhljwljwi
inntithg (GY. 3):

o} [ Ou c
— AVAYA Y
—_I P 2 Own
Ton

Uly. 3. Uwpufly-$nfunfi dunfiofulfnd dbfuGhlpulind daglyp:
Oquujtny Gwl gnnmGh Yupdwl gnpoplpwgh hwpqupluyhG ulutdwghg (GY.

4) 'u_mlugl.[mb t V,l YunpdwG mpmqmp_]wﬁ L P, nhiwnpnipjub mdh jupawonpjub
htinbjw) hwjuwiwpndp,

P dﬁ{]ﬁcﬂc"'l' -0.8V, (E{Kul +n(E - Ku{l e H(singu +cos (p)} )

npntin do-G° gnmifh wpuwiwghdl E, @-6' zthiw whlymbp guGwlih htn, n-p

nhlwgumghmjp dwdw Gwlyp n:i“ , Kg-p dwomghynipjul gnpowlhgp, E-G°

wnwdquiwlnpyub dnpmp, K6 wwhph gnpdwlhgp, cp-6 pupnuip npdwi
gnpdplpwgh uljqpnu;
LY. 5-nud GEpluywgqwot (7) hwdwuwpdwl inbupp GghymwgnpbGh Yupdwt
nlwpnus, nip ¢=22-27°, B=33-35 LAY, 66=38 VALY, k= 032, Ky=20.5 L
il

"(’;61 Po=Pe 00=0 AP‘
Vn [ a. % - p G, o
; Pl N 68
12 TP,
o+
Q ?Qv ¢

Xl
X
ST el
d

Ul 4. SnnmGh huneaufny lpnpfwl qopoplpugh hupdwplpupli ufubdwG:

10

P,
u
R
40 \
[
™
20 K
)\
0
5 10 15 20 V,un
vl 5. Sogmibf hunnndny updwld nidh (P,) lwfuwonipyoilp qulwlp pupdifinl
' wmwgmpnilfg (V,):

ehpwd umfjwltiph Yhpponpimbp gnyg L nwihu, np P=o(Vy) $nibhghwb
nilip poy hGubiGup|mpyul hwljunupd hwdbdwmnwlui Yuuy:

Uaklip, nﬁ wju  wmpuilbpp  dhwiquiw)l  hwiwywh GO ikp  Ynnihg
puwjutwgud qunupnpd Gl htnwgnnnpmGGtpng unwgud mtl_}u.u_ﬁl'iph
htwn, npnip  Yuwwmibp GG GndwlwlughG  hunpgh dpo: Shuwljul L
gpunuinpd Gwljwi - wlwuwphng unwgywd  umjuiibph  wwpplipmpjnlip ¢h
qlipwqubgnui 7%-hg:

Gppnpn griunud pwpunpfwd &6 ghwuthnpd Gulpu htinwgqnnnipymGlbph
opwghpp, dtpnnhljw b wpymbpbhpp:

Qhuwthnpd bipp ruwmwpgwd GG Gphne g’ Gwhwlwb b hpiGwluwi:

Unwehb (GuwhiGwlwi) togh Gupunwll E oty hpdGunpb) b npnz wjwpwiitim-
pip pmpu pnnlity hpdGwywb htnwgqmanpymGGtphg, fuly Gpypnpyg (hhdGulw )
gingh GupuunulyG b obnhp Gambp qulwlh upguoph (wiwgnyG walymbp, nph
nhiypmd dwlphy dhphwgh wpnumpnnuljwinpynip YhwoGh wewybprognygh,
Eitpghwgh dwfuup Gluqugnyh b dpwdwiwbul Yiptiph dwlipwoph dpwlhghnl
i nt npulyp YpufupuptG gnnunbifuGpulul wwhwbeGhphG: -

‘Vwjulwlwl ghnuhnpdbipp junwplud G 25° upjwdph wilymGm] ninpn nt
ynp whuwlp qubwyGhph, gputg upfwdph plipmpjniGp ytpth m Ghpplh nhppbph b
Swnh weluwynpyudp m wnwlg Gwnh dhik 30% funGunmpjwip funnp L dnqnnh
dwlipugiwb hwdwp:
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Uly. 6. dLbphp upoudny fop pubuwlnyg o wowlg dwnp fumap dwlpfwoph ppwlhgfnG jugdh
(d) fwfuwonpymbp funbunfoipmébfg (W):

Unmwgywo wpymbplbhpp dwlbnyg htwnn Juremgyb) b6 funnh m onnnh
Gwlpjwoph  ppwlghnG  Ywath (4, wpmwnpnquiwlnpul Q) L
tityunpwtlbpghwyh  dwfuuh  timinfumpyjul gpudplltpn Yuwjuduo
lunGwynipymbhg, nulwlh ptpmpjul npiwophg L Jwnh wnlwympimbhg m
pwgwlwympinbpg Ynp L nighn gululbbph hwdwp: Opybe ophtwl Gl 6-mad
plipqwd kwyn gpudhllbphg dbip:

funinh nu dpninh dwlpgwoplbph dpwlighnb Ywqlih hinthnfumpjwb qppt pnpnp
gpwdhyltiph ophliwywihmpymbGibpp gmyg GG vby, np funGufmpjub thntnfune-
pjul 14-30%-h vwhiwlibpod hufwppw $pwlhni Ywaikpp 6 hndinfugnd:
Nuwh  qpudhlyGhph  Jbpmompymbp  Ywwwpjwo b 18-22%  Gnpiuyg
funGumpyniGGbph vwhiwbh hwdwp:

Gplym wbuwlh quiwlibph ghypnul tp dbptGwh flughyhg Twipjwdh wpwug
nnipu qunil Guwuwnb] 66 guGwyh Gipplh Yandhg updwoph plip dwhkpbup Jpw
wannn Yupiwl ghdwnpmpjul ndhg wnugwgwe Gnpdw) hwlwgqnbgmpjub ndh
hnphgnGuwljwG (Psine) L niwh Ghippl mynjud mnnudhqg (Peoser) mdlipp: Cuwmn npnud
Pcoso mudp dhwlpjwé SwubhlyGbppl hpno E gliwh Gepply, huly Psino-G gnudwpytipm]
ytGnpniwfunyu me’r mdhl Swhpwgwoe Swulhlyitph wpomd E gmpu: U
bplmypp Guuwunbp £ dwlphy dhphGwjh wpmunpnpujumpjul pupdpugiwip L
dhwdwiwlwl’ tunpwtiipghwih dwheh Gjugqtgdwn:
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Llwpugpywd mybpuofwd gnpu wwppbpuliph hwikdunmpynlp gnyg t
unftiy, np Ynp pubwlGeph oquwugnpdtwl nhwypmd ninhn nulwyGiph hunibiwmn-
pjwip Ybpkph Swlmjwoph $pwhghnG Juqip pujwind b, wpnwgpopuloioe-
pymlp pwpdpwnu 20-50 Yg/d-m| L bitilpnpukiipghuyh dwhoup Gjwgnud k 30-45
Jan.d/ljg-m|: Uwlw)G Yhpbph Swipjws SwuGhybhpp Gplwpmppudp ;66 swpnpynud
L unwgqud Gwlpjwdph npwip sh hwdwuunnwutuwimd  qronbiuGhywlw
wuwhwglbphl: Tw pugunnpim t Gpuwlmf, np Ynp puGuyGhpp Ynumn Yuptipp
Swlpwglimd b6 uwhmdinf: Tpwl  hwlwewly mnhy  qubwlGipp Utptpp
Gwlpuglnd b6 hwpuwowihG mdtpm] L Swipjwoph dwulhyflpp gwpnymd &6
Gwle bpljupmpyuip (Swipjwd onnup nunind t pupiwi) L YEGpeGhGaph Ynmihg
wjruhup Yhpbph nunbjhnpynilp hwobn © 100%-h:

UtiphGwjh wpnwgpoquiljuinpyub ypw bulwl wqpignipynil nGh Gul dwnp
wnwympyniip: Upwlg dwnh  dephGwgh  wpmwnpnpujwlinpmbp  funn
dwGpwg by dhowlnui £ 40-90 Yg/d, onmn dwlpwgilihu’ 35-80 Yg/d: Cuwmn npnul
wju  phwypmd  dwlpwdph  ppulyghnl Yywaqdh 80%-G t  punjwpupnui
qnonbfuGpuwlwl wywhwiGhnhb (funznp Spulghwl wybwinu kinn 10%-m]):

Puqiwloniwih Jepmotm wrwehl toymd juwnwpgwd ghnwgmpdbph
wpymbpltpp bpwpfuunnpud t, np Ynyhn Yhpkp Gwlpwglng wowgwpljwd
tbiphGwmd oquuwqnpoky muhy qubwy b mbnulw)b] upjuwoph pipmpymbp Guplh
nhppny: '

Gpypnpn thoyh ghuwthnpdbpp unwpdy 66 qutwliiph =15, 25, 35,45 L
55° umwopltiph whlnmGitph niypnui: Onnoph wondwl wpugnipymbp gy &
hwumwnml' n=2850 ww/pnwy-hi hwlwwywwwupuw6: Utphlwjh ypughg dwnp
hwGytp E:

Qhunwithnpdbph wuGlph hjnfwG oo wfuwd gubulh updwoph wiyyne-
Gihg (cty) Yunmgyby &l fumnh m doqmnh dwlpjwoph $pwlghnb Ywqih (ds) thnin-
fumpjwl ophGuswthnpymGGph gpudhyltpp: pwlghg hlp pipwe £ GY. 7-nud:

Bpym Yhpunbuwibph dwipugdw ghupnud b uonfugymb bpulghn jugd b
dwlipywaph npwl Eunwgynud quiGwlyGhph 25-35° umjwopltph nhiypmd. '

- lunwnp hwdwp 1-2ud dwulipybhph pwlwlp juqind b 25-33%, 2-3ud
twuGhlyGhpp' 33-34%, 3-5ul dwubhlGhpp’l17-19%, Swi-hg Gho GwuGhyGhpp 11-15%
U pwin wipwgywd” lud-hg thnpp fwuGhyh pwlwlp juqimd b pGnpwdkp 6-7%,

- onqmunp hwidwp 120§ dwuGhlGiph pwlwlp Juqinui b 30-37%, 2-3ud
wiuGhlytkpp 30-32%, 3-5ud dwulhyGbpp 18-20%, Sud-hg dko Ywulhylikpp” 7-10%
L 2w Swlpugqwd” lud-hg thopp SwulhlyGbph pwiwyp’ juqinad £ plgudtip
6-10 %:
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