
No 4(10)'2005

yAK 621,515,2-226.2

nrIBhUlEHHt EOEKTI,IBHOCn BEHTHnnUlinfX yCTAHOBOK

E'IGKTOPHOTO ThNY

Ilpedcmantte*u pe:rynbmamd sKcnepuwenmcablozo ucanedoeauun npuweHeuw deyxpnduwx nonamoqHdx aeH-

qoe dm noguweHun Hanops 6eHmwnmopo6 aeHmutnquoHHbtJc ycmaHoaoK ?uceKmopHoeo muna.

The rqults of *perimental researches ofusing double-row blade ringfor head increasing in ejector ventilating
unit are given in the anicle.
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II.I. fpenoB, KIHA. TexE. HgyK,

K.I. Keuiranuyr, KanA. Tern. f,a5rrr
JI.L Bo.rrfHcbKar KIEA. TexE. Eeynt

B.€. A.nnaton
Haqionanrnufi agiaqifi HHfi yHinepcrt€f, trl. Kui'e

Bcrlrtr
BenrunflIif,Ei ycrauoBKlr tB,Itlorb co6oto ryrymricru

cneuianruoro ycrsrr$amu (nermurrropir, norirponogir,
rnurosi.qAiJtrotatil, rouo), o6'eAsatroro B cl{creMll .u.JIt

saificxerHt norirpoo6rtrixy, craopemrr AoqilbHo opm'
nisoBaHrD( i cnprrrronamx norirprrrx uoroxis Y 6yquH-

mJq KaHaJro(, KaMep&( a6o gaxnouor lolr5rr<a:( eHeprsnn-
HrD(ycranonox i anaparin [].

Ponr BetmrfltqiilnrN ymanoBoK Moxna oxapaKr€pn-

3)Bam KoporrltM nepenirom perylrrrmin, rri Aocrrarotr-
cr npn er[ernrrnorvry ik Brrl{opl{cralrri [l,2J:

. o3.r1opogrreHHrr yMoB npaqi i cmopeunr neo6xi.q-

Hlrr( neperyMoB AJII ni,qsuuleHnfi nporyKTl{Bttocti po6o-

nrnpauinnnxis;
. nonepeAll(eHHg Mo)KIIIIBocri gruilmHemu rr6yxo-

He6esneqHrx cyniuefi noritpr g imurmu ra3aMn y pe-

s)rrlmri MoKnI{Boro ix nurorg y nnpo6xn rnx npruilqen-
Hfi)q

. ga6egneqennt eQernannol po6om rennoo6uin-
Hnx auapariB, y tKHx an'rocQepne nonirpt BI{I(oPncro'
Byerbct tK reluloHocifi ;

. BlrAaJreHHt nrury g nirutorn ra inuru< api6nonnc'
nepcnr{x qacrl{HoK s noaitpr y rnpo6Hnlm npnuiqen'
TXDL

BermufiIiltni cumeun 3 BeJMKI{M}I ceqfllsilfftt Blrr-
paraMr{ nonirpr nafrqacriue BlrlopucroBylorbct B npo-
uncfiosiil nparcrltrIi.Y nunaAxa<, KoJIH renrunrqifini yc-
TaHoBKH rrpalgolorb rpnna.nnil rac, ino4i uiroAo6oso,
rrrrranHt ni,qpqernrr eQexrnruocri ra etouorrriqHocri ik
po6orru crae oco6rursono aIfiyaJIbHI{M.

Ocrosi Belrrl{Jrf,mpu, rri 3acrocoByrcTb y BeIITTII-

uifirnor ycmuoBrcalq na ni,qD{ilry siA siAIIeHrpoBIDq Marorb

6furruri cexyqAld Brilpaflr norirpr, ane' yBltrIaAI€,\ BeJIIT-

Koro ouopy uepexi, BnHRKae seodinnicrb crllcHeHHfl B

Aeri.nsrox cryreHn(. IIpn urouy nigpnryemcl aapricrr
ix nnpo6rrurrna, crnaluicm excruryarauii', muo.

Ilocra nonlo saAaqi uoel iIxeHHn
Ha pnc.l noKiillaHa BeHTHJItuifiHa cucrena gsnlafi-

Hono rr{ny, tKa cKnaAa€Tbct 3 BeHTruItropaZrycMol(ry-
BrurbHoro I ra sanrimtoqoro 3 nonirpoaoain.

Pnc. l, flpun4nnola cxena sen,aailHoi eeurunnq'
if,noi cncrenn: | - ycuoKrylanbHnfr noeirpoei4,;
2 - aemnntrop; 3 - narnharcqnfr noairpoai4.

Vcrvrorcryaansnrail norirponia qacro Mae po3raJt1nceH-

Hn, rri qepe3 cl{creMy nepexiarnrris noqg}aorbct B oAIt'
Mepe)Ky, qepe3 rry nouitpr Haru(oIplrb y Bel{rruItrop. tlpu
rariil cxeui Br{rpara nonirpr, tuo BeHTuJIIoerbct, o6ue-
xyerbct Mo)KnIIBocrxMH Bel{runtmpa (fioro BIITparHoIo

xapamepncnnoro).

V seHrlultqifuifi cncreui exerropHono rrry (puc. 2)

r narniraroqorrry noritposoAi 4 nepe.u6a'reHo BcraHoB'
JreHHf, exeKropnono npl{crpoto 3, B tKoMy nonirpn, uo
Hap(oAlITb 3 BeHTtd[tropa 2, ouiuryerbct r noaitpru, uto

Ha.e(oAr{Tb s rrpo6urvrN npruiueHb qepe3 ycMol(ry'

sarbttrd nonirponposiA 1. Qn'riru pox noCIoris slflolAa€Tb-

cr B HaBKorrntnH€ cepeAoBl{qe qepe3 gnSpop 5.

Tari c ncreM It cnpoMoxtti ga6eg neqmr neperraiqeH-

Hr 6immm o6oeuis BeIITuJIboBaHoro nonitpn Hix gsn'
qafiui nerrnurqiilni cucreurr' tule BoHIr Bl{Mararrrb BIrIo-
pucraHHrl ni4renrpoBlD( BeHTuJttropis a6o rncorcuanip-
HrD( ocboBt{K BeIIrIrJItropiB. IIe o6yuonneno rHM, ruo onip
uepexi naruirarnr icmrno r6inruryetcr y sn'rsry s 4o-
AarKoBI{Mu BrparaMn xa suimyaaHHfl nmoxis norirpr a
rarvrepi srrriuryaaHHt rilioBoro exeKTopa.

IF

(') 
-+

v
( 'l , --r--+

3

T

/t\

{5



ffitpDifidmrfi#tA

HNffffitr Ns 4(10)'2005

tF
*
E
*h
*

fiiltt
; Pnc, 2, Ilpuxry<noue cxc,lra ,cHrHnnpiilnoi cHCra-

= 
Mn ernerropvoro rHny: | - ycuotoyaantanfr

- noeirpocig; 2 - BaHrnnrrop; 3 - exeKrop;
H 4 - uarnhaganfr nocirpotig,; 5 - 4neysop.

-rE
!E Hapnc.3npeacraueHa3anexHicmrcerfiqierras6e-

H pexeHHr noBrrono rncKy B exeKropi asin roeQiuieina

n exexqii n fipn pisuux 3Haqennfl( nepenaAy crarnrrHlo(
Et rncris uvriuryaanrHrD( rloroKin norirpr aHasxoAi B KaMe-

F py sraiuanHr.
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0 0,2 0,4 0,6 0,8 n

Pnc. 3, 3anexnictu rcoeQi4iema s6epcxenns
noeHoro rncty , erorropi ai4 xoeSiqiearc

exexuiii I - r =1,03; 2 - n =1,02;
3 - tr=|,01;1- n=|,005.

Koer[iuienr r6epexeuHr noBHono rucqy r exemopi
BEIHAqABC' f,K:

I
D^o=-, (1)

-pr
Ae p; - nosmdmcr nonirpn naarxoAi s rorrlepn srraiury-

BaHHfi; pi - nonnnfi rucr nonirpr, uo exeKryerbcr, Ha

BxoAi B KaMepy suiulmurHr.
KoeQiqiem exerqil sn3Haqagcr srinno Qopuyrn:
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ae Gz- Brrpara nonirpr Ha snxoAi cxerffopai Gr -Brfrpara nonirpr, ulo HaBnxo.qi serrnltrropa.
Ilepenaa crarrrrHrtx rncris ABox noroxin HasxoAi s

KaMepy ruiuryraHrur Bu3Haqascr griAHo $oprrrynn

*-Pzto --s (3)pr
nepr-crarw*frnacr norirpr Ha sxoAi n rorrrepy suiruy-
BaHHr;pr 

-craxrrtnrd 
rucr nonirpr uanrxoAi 3 r€Mepn

3MlIrDtsaHru.

OqesnrHo, u1o cnpoOn g6ilrunrn Bennrrrtrry xoeQi-
qleHTa exeKqil npr{Bo.qtrb Ao inrenqrnnoro 3MeHrrreHHt
rceQiqiema r6epexenxr rroBHono rfictcy.

3 irnuoro 6orE, g6inuemu ne,penary cram,rqHro( mcris
cynpoBoprryerbct g6inrmeuHmrr roeQiuierna s6epexernr
noBnoro rricry, rc6ro urprm Ha suiuryaaluu 3MeHrJrgorb
cn. [o roro x, suirn napauerpis Ha sxoAi s rasonrtr exer-
rop icromro BruruBa€ na ilorc xaparrepncmru [3].

Tarcna qr,rxoM, BerrrnJurropr{ y BeHTnmqiflnifi c*tc-
reMis rBoBr{M exeKTopoM noBr{HHi uaru 6inrru sficoxi
xanipni xapamepucrr{Kr{ Arr ga6egneqeHHr uoxlrcocri
noAonaHrn onopy ne rinrrn uepexi, ale il onopy, Br{KrM-

KaHom Hassnicrro exeKTopHono npr{crporo.

Torrry BeHTrurrrop e BrcHaqaJrbHuM eJreMerrroM BeH-
rnnsqiftnoi cncreMr{ exeKropHono rrfiy, nil xaparcrepnc-
THK f,Kono, n gHaqHifi rrripi, salexam noK&|Hr{Kr{ sciei cnc-
TeMr{. Orre, nporyKrrBsicrr i rucr seunr[ffqifiuoi ycra-
HoBKH 614111 3aJrexarr,r ne rilrxn si,q Rllacrrnosreil seH-
rnJrrropa i uepexi, ane i sil xapaKTeprncrr{Kn rrmoBoro
exeloopa. IlinsnqeHnr Hanipsocri ra eKoHoMiqsocri
ocboBID( BeHTrurrropin uoxnnno 3aBArrKr{ rparfffiqHoMy
3acrocyBanHro ocraHnix Aocsrsenb B o6nacri aepora3o-
.qunarvrirn.

Mera,qogrrhxeuHr
Menoro gocli.ucerurr e eKcnepr{MenranrHa nepenipxa

Mo)KnI{Boro nifinuqemrr nanipuocri remarulopa BeHTu-

ffqiltHoT cncreMlr uuffoM BlrfiopncraHrrf, .@opr.qHrD( no-
narroBrl(siHIiB.

flopinnnnrnnil auuir peey.nrraris
' ercnepnuerrrairbnoroAocnirynesng nermmnropin

3 OAHOpf,AHHMTT TA AEOpflAHHMH nOnATrQoBrrMrr

sinusirn
flpn npoerryranni ocboBro( BenrlrJrrropia o4niero r

ocHoBHtD( 3aAaq eycyHeHrn paaianrrnx neperiraHr rasy,
oco6rnrgo B ocboBlrx 3mopol ToMy uo eneprifl, rllo srrr-
paqaerbcr npn rsoMy, He BnnopncroByerbcf, Mf, nilplr-
rqemn rncrE I{r exeprir ercigalermra mparaM, nlo 3MeH-

rrryrorb roeQiuiern xopncnoi nii i ne;rnquny xanipsocri
BelmilrflTopa.

Vcynemrr paqiaJrbHn neperimnb B ocboBr{x 3a}opaJ(

e AocrarHbo Henposlolo 3aAarrerc qepe3 crnaArdcrb npo-
qecin, uo nporimorr s uixnonairroBro( mHaJro(. 4i npo
qecn nos'.r3ani rplxou necmuionapsoro n'rgtoro ra3y.

3a6esneqrru paAiamny yryirHosaxenictr norolry
rasy B ocboBrD( 3a3op0( cTyneHr MoxHa rrurD(oM BHr(opn-
qrauHfl 3arony nocrifuoi rurplcynflIii npn BrmHaqexni rixe-
MaTlfrrHHx naparrlerpir B3AoBx Br{corr{ po60qoi ronarrn i
HanprMrrono anapaTa.
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ro conporuBJleHllt Q npneuuoro giIeMeIITa AarrII{Ka B

Qynxunn qncra Re n-nemtnefrHocrrn cramqecnofi xa'
paKr€pngrnKll MocroBoil usuepureursofi qerul Aarrlnra.

flge ynpoqenl{t aHarlu3a pesyxbraron nsuepeHuil

npeAJloxeHo ABa cnoco6a nl{Heaprlsalluu crarnqecrof,
xapaKr€rpHgrl{lo{ TeIBOAaTqUKa:

l) r nuanaroHe r3Mepenrfi or 0,5 Ao 5,0ru cKopocrl{

nsroKa soAuof, cpeAbl - nu6op HoMnHaJIa ICoHeqHoFo

conpoTHBIIeHI{t Harpy3KH rcMepl|TellbHoro Mocra;

2) r mranaaoue lnMeperufr ot 0,05 4o 0,5.u crcpocm
noroKa goAHofi cpeAhl - trprtMeHeHue crequalrcHpo-
BaHHOTO Jll{Heaprcyoqero 3BeHa.

B coorsercrBrn c BhlpaxeHueM (5), npu npoBele-
Hr{n rnMepennfi cKopocrl{ nonoxaB pa3rfiqHbtx no Qusn-
rrecKEM csoficTBaM cpegax cneryET BBOAIITE IoppeKIII&O
qyBcrBHTenbHocrlr AarqI{Ka no rulorHocrfl p cpe4DI tlc-
cJre.uyeMoFo noToKa, rITo AocfiraeTct H3MeHeHI{eM Ko'

eQQrunerra nepeAaqu lrMepllTenbHoro KaHaJIa B orHo-
IueHHH d po@o= 0,9999 m/*rt) ruIH BBeAeHI{eM coorBer-

crByroqlo( I<oppelflrpoBoK B pe3ynbrarH nsuepeunfi .

.E([nauuuecrute xapaKTepncrllKfl Aarqulca

Koncolrnas Oarotlra q)tscrBnrenbHono sreMeHTa

AarqHKa (pnc. 4) npenctaBllter co6ofi rcle6arenbrylo
cr{creMy c oAnofi crerreHblo cno6ogx, Koropat n o6qeu
BHAe orruchrBasrct Knaccnqecrru anQQepeHIIHarbHbIM

)paBHeHHeM Broporo IIoptAl€ c nocrotHllblrrru roeQQlr
IS{eHraMI{.

gacrora co6ctnesnro< rcore6arud ynpyrofi cl{creMbl

[arrruxa no IcoHcrpyIcruBHLIM coo6paxeHntM npl{Htra
Bbrme qacrorbl Hccne,uyeMono npoqecca. flosroilry B AI{-
HauuqecroM pexl{Me pa6oru Aarqux pearupyer Ha BTo-

pyo ryolr3BoruryIo sxo,uHoil BeJII{q}rHbI' T.e. ffBlurerct aK-

cenepoMsrporu. flnr rcppeKw]t Al{IraMl{tlccnofi xapame-
pr{crrrKr{ npu6opa B llenb IBMePIITenbHortt KaII&lIa BBo-

AHTcf, 3BeHo pofiuoro rHTerp[PoBaHI{t BxoAnoro cnr'
HanaAa.Tqr{Ka.

OcnosHbn{ AI{I{aI{IFIecKI{M napaMerpoM alcceJlepo-

Merpa rBJItErcff qacrora co6crsermrrx xoleOasuil ynpy-
rofi qrcreuu. Pacno.ltararl 3HaqeHI{rIMu qactor co6crgen'
nrx xone6arndynpyrofi cncreuu AarqlrleB ror4xe (Z)
n n pa6oreil cpe.ue (W),MoxHo onpeAeJrtrrb rtneplstoH-

Hocrb nepBlflHoro npeo6pa3oBareJu Aafilma:
2nTo=- (6)Aon

' u derpasuepnuil rosr[rfuquerr AeunQEpoBaHI{t B pa-

6oqefi cpeAe:

f,*
ffihrrn
d(e) ts\7tn
nrsgt
rL

rne g - orcraBaune Qasu ycraHoBrrBmeilcr peanlrfi g
orHocr{rerrrHo roo6yxlatotqlr cuJIhI; x - aMrnrryAa fill
ycrauoBrrBueilcr peaKIIuH clrcreMhl; Xo- nprrBeAeH- C!
Har aMrurmyrg ros6ylrnarcqefi cunu; o- qacrora Hc- b:
cireryeMoFo npouecca; @o-qacrora co6gmeHnhtx Ko- An
ne6anufi yryyrofi cucreMbl ,qarrlrKa. gg

BHsoAsr tr
9rcnepruenTallbHoe onpeAelleHlie AnHail{IFrecKI{x t;Fl

xaparoepncurK nepBrrlHoro npeo6pasoBareJltcBoAlrrcfl gt
K onpeAeneHr{rc rracror co6crserHlx rone6annfiynpy- gE

roft cnmeubr AarqBKa B Bo3AJn(e n pa6otefi cpene.-Kon- ffi
nencaqgt aMIUIITTyEIIIX U QaSOTBD( I{cKa}I(enufi gJIeIff- ql
poHHErx cr{rHaJroB or nepBl{q'oro reH3oMerprsec*oto *
npeo6paroBareJlt rlo3Bonter cHlt3lrrb c)n{Maprryto no- ffi
rpeurnocrb llsMepeHllt Ao 34%.

MolemlpoBanne ru.upoAl{HaMllqecKlrx npoqec coB,

nponcxoAttrIr{x Ha op6ure npu noJlere KJIA, n la6opa-
TOpHbrx yonoBlrfi c noMoIIIbIo cneqllaJlbHoro creHAa IIo'
3BoJrrJro KoppeICTHo o{pa3nTb oco6ennocr}r Pac[peAeJle-
Hnr cKopocreil xnAIoK) ToIUI[Ba. Onpeaenelrne c noMo-

rqblo onncannoil TelnoMerpuqecxofi cncreMbl u3Mepe-

Hr{n Er{epw{oHHBrx lcpynoBblx MoMeHToB n r<osr[r[raq{eH'

ToB m,qpoAr{HaMlFlecl<ono AaBJIeIrrrfl na nnyrpn6aroBble
neperopo.qrn cta6lul{3aTopoB no3BoJII{JIo co3Aarl yHH-

BepcaJrbtrFo 6asy .uaunblx .urt BBeAeHI{t n bopronyo
3BM. 3ro n cBoro oqepeAb, o6ecne.InT 6onee pa[no-
HaJIbHoe ynpa"erleul{e KJIA co cropoHbl cl{creMbl opnel{'
Tarsru H cra6ufirmaw{u.
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Bi,qoMo [4, 5], uo cryniHr s nocrifi'Hoto ryprcyrrcqierc

xapaKrepl{ty€Tbcr neluiHnicrK, 3a paaiycorra nepe'u i ra

po-6ownr KoJIecoM ocrosoi IusllAltocri norolcy B3AoBx

Brrcorr{ JlonailoK, Eo cnpntlTJIHBO no3HArIa€TbCt Ha KO-

eQiuierni rcpxcHoT ai'f crynenr ocboBon) Benrr'rltropa'

Crynixr s nocrif,Holo qnplrynrqiero Bnl(ouytorb 3a

3AROHOM:

f 'Cu = CODStr

Ae c 
"--I(onoBa 

cKIIaAoBa a6coluonrol unnuocri no[olcy;

r- noroqHnfi Paaryc
.flrqo crynirs ocboBono Bellrldnrropa lorryrorufi i

ne icrryre o6rrrexpgnt 3a qIdcJIoM Maxy no si,uocHifi urBlIA-

rocri M^uupo6ororo Koneca Ha nepuQePit, a ryy'
npnuxob anapara - no a6comorsifi mslrAKocri M"r!
aryirui, ro o.qHiei 3 ocHoBHID( npo6neu e ga6egneqeHHr

6nngrloro Ao po3paryHloBono 3HarIeHHt Hanopy y BTyJI-

rcoBro( neperuHil( po6ovn.rrolraror cryneff g nocdlfuoto

rupryruuierc.
Heo6xi.urisrr g6brrueHHl Hanopy y Bf,yJIIoBID( rlepe-

Tunax JlonaroK crynenin g noctiiluorc qnplrynslden'Ie-

pe3 3MeHIueHHt lonono'i utgHAIo ctiu, [pIIBo,4]nb Ao 3HaEI-

nOro soiJTbuel{Ht 3aKpyrKI{ nOTOIry, IIO BIIHI{Ka€ sHacni-

AoK 3pocraHHt KJna noBopory rlorol(y LP.\ ocboBID(

BerrTuJrrnopHrD( cTyneHrx qe npr{BoAr{Tb Ao g6ilruennr
roeQiUienia ArQpopuocri D rrlircronarKoBr{x raua.ris i
cnprlnnt€, y cBorct 

"tpty, 
s6iruueHlrt Brpar suacriAox

niaprey noroICY.

.fx noxasam pesynbram noqi.ucem, npn nocrifixlx
.rncril( Peluromnca Re i Maxy M sotrliuulrrnfr rcyr nimu-

JreHHrr norotry npaJCTlrtIHo garex nrirrbKn sirpox napa-

uerpia: rycrllnll peuirru b / t i ryT a tlLD(oAy rgrolry 9r' W
nof,cHloerbct rI{M, lqo np}I 3aAaHID( blt i prTa MaKcI{-

MaJrbHo rrpffiIycrlnroi luSyropnocd oAHo3HaqHo B[tsHa-

qaerbctr l(yr Bxory norol(y Fr,aonxe,i Br.I4J
Eerriapnanoireqii ra3y rpu g6hrmesHi rqgrin roBo- 

.

pory norol(y MoxHaAoctrru IIUIfioM g6inruesxr rycrll-
nn peuitrn b/t, a npl{ BenxKID( Kyril( uoBopory noro'
rcy - 3acrocyBaHl{rlM cneuialrnn< ueroAis sano6iranHr

nigprBy no'roKy.

36inrneuHt rycrunn peuiroK nPnBoArrrb Ao

s6insueHHt BTpar [4], a ral(ox no s6inruennr garzulruoi

MacI{ i raprocri
Belnre 3aIQ)^IeHHt noroKy y BTynql3HarIHo 3MeH-

rrrye cryninr peamnsHocti cryneHf, p BelrrnJlfiTopa

(pnc. 4.) i, onxe, BeAe lo nepiaxouipnoro HaBaHTDKeHH'I

cryneHt B3AoBx BI{cor}I IIoIIaTKI{ qepe3 BBe.qeuHr o6ue-

xeHHfl 3a sryneueM PeaKTHnnoPri.
O6uexeruu 3a c"ry[eHeM peaICMBHocri p < 0BI{KIIU-

xano s6inbueHnflM 4rra si$losHsi rrRn,4to"1t 0r> 90"

(pnc. 5). Ape s6€petKenru nocdlhrono Hanopy y sr'rsxy r
i"erco"n o6uexemlt n p,< W xeo6xinno, nistoni.uro,

3Melrrlnarn fl.3ueruorln prrpn uesuitruoMy rqpi no-

Bopory noroKy, sriAHo i[opuyrn. (4)' npnroAl{rb Ao

rdirnniercn roe6iuierna .ulfiysopndcri D 'reper sueHmeH-

nr si.unffioi usnnocri Ha sloto[i g nonaroBono riittty. W r'

D=r-b+0,5 Lry: , (4)-ry tw,
\e Wt- ri$locHa urRuricm ua sxoAi s ronarrosrfi
sineqs; LW,,-3aIQyrI€ norol(y 3a BeJlllstlttoto siAHoc-

noiunnarccd.

a,4 0,6 a,8 r/r tr

Pnc. 4. 3uixa crYneHa PearruBtrocti p cryneHt
BeHfnnf,Topa asAo'.rll BncoTH nonafKH;

1 - P,e= 0,7 ; 2 - P"p= 0,5 ; u' P.e= o'3'

Tacnr quHoM, o6uexeuur rgrra shnocttoi ursnrxocri

Ha sxoAi n peruinqy He rnpiurye npo6leun ga6egneqeHnff

6ess iApt{slroro o6tixaH}ul Kope HeBrx nepepisir. 3a,Aaqa

yCKTTAAHIO6TbCS TaI3Ox OCOfiInTOCTf,MI{ BTOpI{HHI{X rerrifi

noroxy rasy B uixlonarloBl{x KaHallax 6im nryaxortx
nepep-ioir, ulo Hecnpt|rTnHBO no3HaqaeTbct Ha criftxocri
npflrpaHl{qHoro uapY.
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Puc. 5. 3uina rytie EXoflf r EnxoAY ta saKPytKH

sa Benn.,lHHoK) a6conrctaoi uau4xocti notoxy
na exoAi BsAoBnc Bncoru nonarKn:

| - c6, u/c; 2 - Ft, rPaA; 3 - Fz' rPaA'

Pogg'tsamrs gaAa'Ii ga6egneqelrHr 6esrinpmnoi teqii
B KopeHeBI{x nepepisax uoxlllBe npu.cnimuouy po3r-

nrnf nnnanr g6inrueHrrr rycrr{rra peuirx n b / t i 3acrocy-

;t* rrlenods KepyBaHHt o6drannnu JIonarIoBID( simris'

Ilpo6neua 3HIDKeHHI BTopI{I{HI{x Bf,par' o6yuonne'

Hnx oio6luBocTrMr{ reqii BAoBx BTyJIKH, uae oco6nnse

3HaqeHHt AJtfl cryneHis s nocrifixolo unprrylruielo'
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-E flpocroposa reqir B'f,3Koro ra3y B uixlonatKoBtD(

F KaHaJrD( ocboBono BeHTrurrropa cynpoBoA2Kyerbcr BTpa-

[l raMn sil.qiTreprt B nprrpaHllrtHoMy ltrapi no6lnry o6-

E MeKyBarbHnxnoB€,pxoHbrBHaclrinoraiislD(opinnnmoqi.

A V po6orax [5,6] AoBeAeHo, ulo 3acrCIcylagHt ABo-

= 
prAHtD( BeHrIrJItropHI{x peuliror 3 ocboBI{M i rporonmr

- icy"o* Ao3BoJrte ga6egni.Inrn uentui npoQhrii nrpanr

fi i gerrri rgrnr,rni qrm aralfl{ n nopinruxni 3 oAlropf,Al{t{-

[| MI{ JIorIarICaMH.

E 3 uemp porpo6rn peloMeH.tlauiil.qrn sa6€sneqeH-

t Hf, HeOoXLqHoFO Bl,QUJIeHF.n9nOry B I(opeHeBrD( rleperH-

F Har( Jlonarrcsn siHIiB i uiniMigaqii nrpan 6ymt nporeleni

F eKcnepr{Mentamni aocriAtKeHllt Ao3rynoBono BeIIrtuIt-

Ff ropHoro crynent s oAHoprAHrura i ABopIAHHMI{Jlonar-F I<oBxMlr nigrulrn.

rr=-.
r"p (5)

Koe{iuienr Micqesux Bf,par roBHoro rrcKy BIsHa-
qaBcr 3 Blrpa3y:

€ =Pi 
- P)u-,
pui

2

(6)

=
]I
*
-tm
rC
Ee
A.r*Fh

d
#r*se
Ef,
GI
EE
F
h

*5
-HC
*lritTn

b

0.2

E

0.2

[aopr.uHa JronarKa BeHTHnfiTopa BI{roroBJIeHa IIa 3a-

raJrtHoMy xBocToBul(y r ABox KoHcoJtbHo BcraI{oBJIeHID(

3a HarrprMr(oM p)Dry norolry nip'i'r. Bona uana It1innnrnil
KaHaJr, rqo xapar(ireplmyerbct ocboBr{M i rporoanu scy-
nou uix repurl{M i npynnt ptAoM.

OcHosHa Mera eKcnepHMeHTanbHrD( AocriAxcenr uo-
nrraJra y Bn3Haqenni rceQiqienris Brpar € i reyra Bm(o-

.ry ngrorq fl . Kpiu ronD, npoBo.rylrrucf, rmnipn noru urBrrA-

rocrefi i nom fltcxis B ocboBoMy raropi i Ha slfioti s

cflprMJrrpqoro anapaTy.

Hapnc. 6 noxagano posno4ir BerurrnHn roeQiuierna
uicqesffi BTpar noBHoro rncrcy f n sanexuocri si.{ rcyro-
aoixoop,auntrvr g Arr rpbox siAHocHHx paniycis Hapo3-
paxyHKo BoMy pexnM i o6riranru oAHoprAHo ro Jlonarr(o-
eono siHqt.

I

Kixqcrn*-
nEpefDl.

.n'
I

/ \
a \

9tqar)

9,ePdO
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nq)afEa

I ./ \
f \
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./ \ \

0 6 tZ tC <0t epad

Pnc. 6, Poenog,in xoeQi4iena uic4eenx Erpar
nolHoro rncxy I B sanernHocti ei,q, xyroeoli

KoopAnHarn g Ant rpbox si4nocnnx pagiycia na
pospaxyHKolory pexnui o6rixanun oA,ropeAHo-

ro nonarroBoro ein4n.

Bi.qHocHlrfi paniyc BIBHaqaBct rr ni,qHoueHHf, noroq-
Horo paaiyca r Ao cepe.qrlboro rqsa Qopuyltolo:

Ae pi 
-norrulf, 

rHcK roroKy nepeAnonarroxl ; Pit,i -
nonunfi rncK 3a JrorarKoro Ha iuy pqAiyci s/:fi mqqi ga

xporoM; ur - rusnArcicrb nororcy sa rxoai; p 
-rycrmnanouirpr.

Ha pnc. 7 norasano posnoain f, sa rprorlra niAnocnr-
uu paniycarun B 3&nexnocri sin rpoaoi KoopAuHarl{ p
AJn ABopf,Arrono Jronarxonoro sinllt. Pognod^rr roeQiuie-
ura qnia6arnquoro Harropy B3AoBx paniyca sa po6ovmr
rcoJrecoM 3 ABoprAHnun i oAHoprAHr{MH JlonarKaMu npn
po3pilryHKoBoMy rcoeQiqienri arrpatn cryneHt Vro =
= 0,48 noxasaHnff napnc.8.
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Pnc. 7. Posno4in xoa$i4ieny uic4denx BrPar
noDHoro rucKy { a sanexnocri eiq xytoaoi

KoopAnHaru p Ntn tpbox ei4nocxnx pagiycia na
pospaxyHnoDoMy pexnui o6tixannn ABopr4Horo

nonatroDoro eixun,

3 npeacrawleHl{x pucyffiis sIrAHo, rqo ctyninb ocbo-
Bono BeHTarltropa 3 .@optAHI{Mt{ JIonarICoBI{MI{ siHqf,ult
uae 6imu pinnorrripnnil posnoair a.qia6atlrtrHoro Hano-

py B3AoBx Bt{corn siHlu npr.r dilrul BI{coKID( (no 40%)
3HaqeHnfi y Br)flIoBI{,( nepepisax.
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Pnc. 8, PosnoAin xoeQl1iemy a4ia6aru'1Horo

Hanopy B3AoBx( paniyca sa po6otnM Ronecoll. 3

poptAnHun i oAHoPnn'HHMH nonatramr nPn

poepaxYlno*ory xoeQi4ienri aurparu cryneHn' 
di" = 0,48: l - ognop.a4ni; .2 - 4eopngni

nonatKoB, ItHUt.

ErcneprmeHm.nrni xapaKTepl{crllrl{ cryneuis g oA-

HOPTAHHMH i AAOpr$rHMlr JIOnaTKoBI{M}t niHluttltl y

siAHocHID( napaMerpat so6paxeni napuc' 9'

Hrx cnisshHorrreHb npn yuoai xeguixtto'f xopAll B3AOBX

BIrcorI{ JlonafioBoro ainqr 3a 3aKoHoM:

f -r.
f-, = 'n 'i (frr - fr) + f- ;'' 4t 

\ -f*

r-r
f .., = 'n " (frr - f yn\ + fy^, (l).ryJ 

fr_f*

Aefa- ocboBl{f, scp npoi[inin na r-uy.PuAiytti4l;
rpoiionnil 3syB rpoQinin na i-uy paalycr| rt- paAlyc

KopeHeBono nepetr*ry; rn- pagiyc riHl(esoro neperH-

Wi \- r-il PaniYc'
VroperreBl4(nepeT[IHo(oAHop'AHlIxJIonaTKoBI{'(

rinuis cnocrepiraemcr na6ptKanHt rpl{KopAoHHoro

uapy, qo nprBoAllrb Ao nepeffracnono fioro niapl{By Ha

.n*4 nonirrui r o6uexcyrouoinonepxniy nrymn'

V ropenennx nepernnax ABopfiAHoilonamu sa6eg-

nerryeTbcr AocTaTrrfl iurescnnnicrr ctpytrteHt, IIIO BI{II-

JrnBae s ulirngHono KaHaJIy' AJIfl 3ryBaHHff rtpI{KopAoHHo-

no napy, rrnfi neperirae s ropueroi norepxni ropeHt

JlonarKn lra cnmrxy Apyroro pflryJlonarrn, rano6ift[oltn

rrM caldl{M fioro Ha6pfiKaHlu i niapnr'

OcHogHa rlacrKa 3HIDI(eHHI mpar noBHoro rncrry i
niAsHqeHHr aepoAr{Hauiqnoro HaBaIITDKeHHt nprxo-

AlrTbc, Ha KopeHeni neperuHr{ ,uBOptlIHID( JIOnaTtroBID(

siHIliB, qo cnPntnrnllBo no3Haqaerbcf, napo6mi qyneH'I

s nocrifiHolo ryIPKYntqieP.

3acroclnauH'ABop'AHID(JIonafloBrurBinuin3oIIm.
MaJIbHt{MI{ ilapaMsrpaMl{ B3AoBX paniyca aossome nisu-
tl1mr KKA cryne"t sa34o/o i g6irrrmnrn aepomxaui't'

He HaBaHraI(eHHt IIa 9-ll%.
flocliaxeHnfisaroHupo$ilnnaHHf,JIonaTKoBI|x

siHIIis 3 BfiKopI{craHHrIM IacI{BHID( cnoco6is KepyBaHHt

Mex(FoqnM IuapoM Moxe 6yrr'r pexoMeHAoBaHnfi un
npo$innnallHt cryneHfl ocboBoro BellTltJlflmpa 3 MaJIHM

BtryJrroBilMr{ BlAHOrleHH,rM [irt seHrHfitqiltilfi ycraHoBoK

exeKTopHor0 Tn[y.
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Pnc. 9. ExcnePnnevr.nwi xapamepncrnrr
crynenie s o4uopt4lnnn i 4aopngHnM' nonar'

Koannn ain4nun:
| - orynopnryni; 2 - 4aopn4ai nonarnoti sin4i

BrlqrosKil
Ilaparrrerpu onrnMaJlbHono ocboBono i rporonoro

3CyBy,uDoprAHnx JrorrSToK, 3rUinnptrcr griffto HaBeAe-
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