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BBEAEHAE

[lapammT OHJ npeijoxeH eme JeoHapio Ja BuHIM B KavYeCTBe Cpel-
CTBA, YMEHBNAWIMETC CKOPOCTE NMajeHua ¢ Ooablod BHCOTH. llepBoe
NpaKTUYECKOE ACHONAB30BAHME 3TOrO M300pETEHHA HMENO MECTO IIpR
foJeTax Ha BO3AYWEHX Apax 6paTheB MoHroasfse,C DASBATHEM apMa-
OMF BO3ZYXOMIABATEJBHUIl napammT NREeTELHEN 3HaYUTENBAHE MIMEHE-
Hug, OH ¢TaN aBTOHOMHHM, & Hé CHASAHHHM C JIeTATEJNbHHM alnnapaToM,
KOMIAKT HHM, NMPUTOAHAEM AJA KHCOONB30BAHRA B IRDPOKOM IRana3OHE BH-
COT B CKopocTel,

B nacTosWse BpeMA apamoTH, & oonee TOYHO—~ OapAUmTHHE CH-
CTeMH, GOCTOMNME M3 HECKOJBKMX, KaX MPaBUJO, MOCJEIOBATANBHO
BKJIDYAEMHX [apampToB, OPHMEHSOTCA AA4 MHOTAX ¥ p&3HOOOPA3HHX
penefi: CHAceHMd JIeTYMKOR TpKM apapun, LECAHTUDOBAHAA Joled M
Ipy30B, TOPMOXEHUA CaMOJIETOB IPH OMKMPOBAHMM M Ha npodere,npu-
3EMICHUA MCCASAOBATENBCKOW annapaTypH M KOCMUYECHEX Kopéﬁﬂeﬂ,

8 Takke ApPYIHX NOLOOHHX CHepaury.

PazHoo0pasne yCJaoBuil NpUMEHSHRA [1&pAWNTOB CTOJIL BEJARKO,

YTOo ONTHMANLHEAA KOHCTDYKUMSA A OLHOIO KOHKDETHOTC CAyYIasi MORET
0KA3aThCHA COBERMEHHO HENPHUIOAHOKH AJS ApYyTOTO,

lleJIB 2TOI'0 KpaTKOoIo yqedﬂoro NocoCuA ABRNASTCA COOOLEHHE
CJYIMATEJNO MAHMMYMA 3HAHNE, TOLBOAMLEX eMy Mo 3aJaHHOMy BCCY
rpysa, CKOPOCTH MMAASHAA M NMPU3CMICHRA IDADMJIBHO ONPeASUITD
CTPYKTYDY MApAamOTHOR CHCTEMH, HAWTH DasMepH DXQAHALMX B HEE [Ma-
pauoeToB, ONPeAEAMTH MX JTPOYHOCTH, BEC ¥ 00LEM,

[locodne OpeaHa3HaYeHO B OCHOBHOM JJA KYpCOBOTO H AHIJIOMHO—
I'c [POEKTHDCBIHHA.




Trnasa I

IBUREHIME TAZAQIMX TEI B BOSLYXE

§ 1. YpapHeHmS IABWREHNA

{7f TOTO, YTOOH NDABAJNLHO COPOEKTEPOBATE NADANDTHYD CH-
cTeMy, HEOOXOAMMO 3HATH ¥3MEHEHAE CKOPOCTA ¥ BHCOTH Raj IO~
BEDXHOCTL 3eMIA TeJa, J/II KOTODPOT'0 MpeAHA3HAYaeTCH 37a TOp—
Mo3Hasg cucTema, ONpezesuTh KUHETHIECKHE X&DAKTEDACTERM Nalak-
mero Teaa MOxHO, paspemmB An(depeHIMaNbHHE §PABHCHRA €T0 ABA-
Xe HUA,

Hg pajapmee BOJMSE 3emiy TeJo ASRCTBYRT CJAEAYDOMe CAJH:

a) MACCOBHE CHJIH, OCYCJAOBJIESHHHE OPHTARCHACM SEeMIH;

¢) anpozvHaMuYECKHe CHJAH -~ B CJhydae ABRRCHAA B BOCTaTOY-
HO TIOTHHX CJaofx aTmoceps (Opd CROpOCTH OJM3BKOH K [NepBOY KOC-
vuyeckol - mguxe 100 KM).

YyCcKopeRHe CBOOCOAHOTC NAjEHHA TEJa&, HAXOLAMEIOCH H3 DBHCO~-
re H Haz ypopHeM MmOpsA, OYALT

f:%(ﬁﬁ /1‘)2? (1),

rie A = SB?O'IOB M — pAARYC 3EMHOTO Wapa,

{sz 9,81 M/GSHE— yCcKopehne CBOGOAHOTO NazeHRdg HA ypObHe

‘ MODA.

YpapHe s PABHOBECKHA CRJ y100H0 aanucHBéTL B CHCTEMS
KOODAKHAT, CRA3AHHHX C TPECRTOPRNEY ADARCHUS TEAd. Takyw CR-
cTeMy MiHOPAa Ha3uBaoT "CKOpOCTHOK" CHCTBMOR KOODIRHAT,

Hawyano KOOpPAMHAT TAKOA CHCTEMH NOMECTHM B HEHTDPO MACC T8-
Nia. HAXOLAWETOCH B HAYaNbHOM [IOJIOXCHIA (puc.I). Ocb OX Ra-

¥

npamieHa Mo BEKTOPY CKopoCTH, OChb 0¥ sanpaBieHa 110 NSpneHAR-
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KyJLapy K ocu OX, JexaweMy B MeCTHO BEDTUKANBHOH MIOCKOC TH.
Och 07 nepuneHguKyIApHA NAOCKOCTH XOYV n o0pasyer npaByw CHCTE-
My KOOpauHAT. lloyiomeHHe CKODOCTHOH cHCTeMy KOOPIMHAT OTHOCH-
TE€JBHO 3eMHOE cucTemuy
OnpeaesaeTcA yIriom §
MEXLY BEKTOPOM CKODOCTH
N MECTHOH! I'OpM3CHTANB-
HOIl NJOCKOCTER.

Hax norazwpapT pac-
HETH, HOHTDOCEXHHEe A KO-
PR OJNCOBHE CHNH MHEepimn,
O0YCHORICHHNE BPaYSHLC!
SEMJIM, ZOCTATOYHO Many

H nM MORHO NpeHedpevs,
Fuc.I. Cxema CXODOCTHOR cucTemy OCEH
KOODANHAT CdnTag CNCTeMy nHepouaakh-

HOM. lpuHuMMaa, 470 noj-
HAA A9POUMHAMYMECKAR CHIA HAMPANIEHA NpOTHEBONOICKHO BEKTOPY
CKODOCTH, MOJYYAM IXOCKYR TPAEKTODUD NBAXCHUA. B 9TUX YCJIOBH-
HX YDABHEHRA ZRIKEHUA TeNa, KAK MATeDHalbHON TOUKH NOCTOAHRHDMN
MBCCH, GYZYT CACHYOMAM:

mV=- -G sin 8 ,
V6= ons s 7 VcosB
— +
m GSS R'—‘LH ¥
rae @ - noGomoe COUDOTHBACHAS .
2 L, a8V?
L% i
Q=Cfﬁjih = .
? rS D 16
MV cosh . , .
R/ = HPOSKUMA LEHTPOCEXRHOH CUIH, OGYCHOBNEHHOH YIVIOBOH
CKODOCTEO NBUREHUA TENa OTHOCHTENDLHO LHCHTDA 3emin;
(., - xoofpuument sodosoro CONPOTHBIC HAA TeNa:

%
KIsCex®, .
A= P _ OTHOCHTENBHAA MIOTHOCTE BO3AYXA (p,=0,I25 =% )3

J = MUZENB TeJa:
(x ~ Begc Teiya.

OCo3Hauns 6&-7{%és - # BocnoxesoBammuch (I), nonyumm
' Ox .,z Sinf |
PUB R,
: 4, Cost? ¢ e
-y (- )
V {1+ 5) \7+ a 7 3

rie V. - nepmas KocmuYecKan CKOPOCTH,
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MaMeHEHNe BHCOTH TEJa HAA [OBELXHOCTRY 3ewnt 0O BPEMEHN

¢ Bazado CO CKOPOCTHH arO JIBRKEHAWUA 1 yIJIOM HAKJiOHa Tpa&KTODAA
39 B CHMOCT blD

f;’ = Vsin ©.

{1 BHCOT MEHEE TOO KM, KOILA C NOTPEIHOCTHE veuee 1% MORHO
cyuTaTh, 4TO ?:CWSt: 9,81 M/CEHE, ypaBHEHRNA y 1 ponanTC s

(<a)

C

.

A

o
—

e
1
=2
P

=70, 'T?) ;

i I
[[pM CKOPOCTH JABIXEHAA MOHCC 300 M/CeK MOXHO NpeHEODEHb X
(16 5T POCEXRHOM CHJIOR mHepLmp, CHRTAH

g sy

Jo v

B cBA3M ¢ TeM, 4TO BHpARCHUE LA w3MEHEeHVA OAOTHOCTE C
RNCOTOM RJM TPOMO3ARO, WM He10CTATOYHO TOYHO, MoR00HEE CHCTE-
MH Y paBHEHKHA LemanTCA ypcJediEM METOLOM pHTETDADOBAHIAA NIk HA
“BM. BeCOp METOLZ YPCIOHEOrR0 WHTErpy¥ pOBAHRA 4 par ero 00ycrOB~
IEBaNTCA TpeCyeMou rOUHOCT D pacHeTa & T pOAOIRATEIBHOCT BY aHa-
FM3UpyeMoro npouecca.

Fonm Tpedyemas TOHHOCTH capenuka (zomycTm 5%), BCCABAFE-
Moe JABUXEHRE HelpOACs RN TEIEHD (5 - 10 cex), MORHO MPAMBHUTE
napgosee MpocTod METOA quee dior0 WHTET D POBatNL Sie pa-~Komi.
ipn HEOCXOANMOCTA qoJyYuTH BHCOKYKL TOYHOCTH CReAYyeT noJb30BAaT b-
ca GoJee TDYAOCMERMI o 0COGaMI UHCAEHHEOTD paTeTDY pOBAHRR { Ha-
IpUMED, METOLOM pAnamca-lirepmepa BRI PYHTE) .

[lpyn WCHOJB30BAHAR B, KorZa 00BeM pguMcaeHnid He ABIACTCH
oapC AT, vORHO (DAYURTE peLEeHAL NoAOOHEX ypaBHEHIK C Ji0-
S0l Hameped SaisaHHON TOYHOCTHH.

B caqecTRe WGCTPAIWA MPEMesa peuehit ypaBieHnii (2) na
prC . 2 puBeAcHa XaparTepHas S ABRCEMOCTE MaMeHenitil CKODOCTY,
AyCOTH ¥ DEPEerpyskl v ppeMaHy [1pY CJBRYDINX HRHHRXS V, =
- 776 m/ceR; O, = -2 (na sucore IZ0 km); ¢, = 0,00I. lprDCASH=
qne JaHHHE TOJYyHdCHH GMCACHHNM HRTETRPOBAHECH ypapHerni (2) Ha
SR W20,

jig Tea, DXOUTIMX B armocdepy SCMIN, CyWSCTRYT ASKOTOPHE
3aK0HOMEpHOCTH B OTHOWGHIR qOTODR UK CKOPOCTH ¥ BHCOTH, HA
KOTOLOW MMECT MECTO MEKCTMANDHOS TOPMOREHRL. Tax, MAKCUMIIBHA

HEPGPDJBHH 1P TDpMDEBHHH TeJa MOYTH HE 3amicuT OT ero pﬂBMﬂpDB,
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fopuy @ BEca, a ONpejeaseTCA JMWb BEJRYMHON CKOPOCTR ¥ YIJIOM
HAKJIOHA €€ K TODU3QHTY. LHChM NPNHATH YCJOBHYW TDAHALY atMocdhe—
pH Ha pucoTe 120 KM, TO

~ 2 o
M pan =09 Vg sint,

rae V, - CKOpOCTh TeJa Ha BHCOTE 120 KM;
§ - yroa HAKJIOHA BEKTODA CHOPOCTH K TODM3OHTY HA BTOH Xe

BHCOTS.

Virfcex 11 ¥ wr 1
-7 5 |
-5
- 2.9 - o]

o)

JX\: -

D N N s N
T —
350 400cex

Id“.ﬂ XApaMTepHAx 34PECHMOCTE H*MPWHwUIG DpO%fﬂ RLCOTH I
NeperpY3KI 10 BPEMERE ANA CHYYas 0, = 0,001 ut= -2

Sra opMyJa GAET YAOWIETDODNTENHHHO De3YJIRTATH DK f> G
. G pocGH, QOprE ¥ PAJADNTOL Teda 3aBusuT BHOOTA HAEA ¢pﬁ“eﬁ,
I Ha ROTODOH OHO NPMOGPETAGT MAKCHMAJLHOE COIPOTHAICHMAE. {7 HOC B—
PANLIAS GJOTHOGTE BOZAYXG, NpPH KOTOPON VMOET MECTO MAKCHMAALHOO
GO IWAHES, MORQT CHTL rquen& (O CHesVIOEe RPROIIEEe HOCH
PopMyne, HpUToAHOI AmI ¥ > 1Y

N
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BHCOT. HA KOTOPHX AOCTULAETCA /1 gz B 38 BACUMOCTH OT mapameT-—
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. b= 11
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B aToil 00iacTi BHCOT pac&pafne rapaunTa HEXeAOTCJLHO
neperpysiu. A ACTHUTC JIRHO, Meperpy3Ka

wa-2a  BOIpacTaHud
HarTORLRO CORbRILE

rena, CHYCHAawm@EToCA Ha  NApamiosc, OyiaeT
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Taryp noeperpysky OyieT MMETH TeJso, CHycKawnueecd B yK&34H-
HOW 30He HA PACKPHTOM napaimTe. B cay9as pPacKpHTHA OADPANNTA
B STO# 30HE Meperpyska GyasT 3HAYUTEJNEBHO Coabue, Ha 3ToM OCHO-
BAHKK B KaxZOM KOHKDETHOM CJaydYae, B 38BHCEMOCTH 0T HAYaAJBHOR .
CKODOCTH M yIVid HAKJOHA TpAaeKTOpMM, HEeOOXOAMMO OOpeNEJSATE 30—
HY [MOBHUWEHHHX [EPETPY30K OpH NpoXoje arTMocepH M pACCYUTHBATE
HATPY3KN HA Tesa0, OCOCEHHQ €CJM OpeAnoaraeTcsa DACKPHTHE KAKO—
ro-audo napamnTa CHCTOMH B 9TCH 30HE.

Y 2. PaBHoBEGHAS CKODOCTE

PemeHre MHOI'UX 32424 O ABMXCHKMM TeJ B arMmocdepe yIpomasT-
CA [IDH JOJNE30RAHAN NOHATHEM pa BRH O BEeC HOH X CKODO-
CTH. Kaxpoe Teno, B 3ABACKMOCTH OT Beca, pasMmepoB, PopMH #
MJIOTHOCTA BO3AYyXa MMEET OOpeAeJeHHY®R CKODOCTH, NpH KOTOpO#
CONpPOTHRACHNE EI'0 PABHO CHJIE TARECTH. Taxasd CKOpOCTEH HABHBA-
eTCH paBHOBeCHCH. VB aToIo onpeisNeHUA, NPADSBHUBAA CHJIY TiRe-
CTH TeNa CCilpOTRBASHMIO BO3AYXA MJM M3 ypaBuaeHmsa (2) mpy £ =
= —900, IoJy2?aeM 3HAYEHNE DABHOBECHOE CKODOCTH:

NE ,,_
V, JWS A@ . (3)
f

Upy ASHHOR HaArpy3Ke Ha MUAEAD CES ::jgﬁ- PABHOBECHAA
CKODOCTH 3aBECHT JMWE OT IJIOTHOCTH BDBﬂHXdT Ha puc.4 ana pA-
Ea 3HAYEHW) HATDY3KM HA MUAEAD IPHBEAEHH DABHOBECHUE CKCDOCTH
B AnanasoHe BHCOT 0T O # 70 33 KM CTA&HAAPTHOH arMmocgepu. ilpn
TOCT DOBHUM KPHUBHX YIUTHDBAJOCH RIMAHWE BOJHOBOI'O COOPOTHRIEIHNAA,
KOTOPOES AAA MA0XOOCTEKAEMHX TeJ HAYMHAET CHA3KWBATBCS VX6 [DH
M> 0,7, Ipadur nocrpoeH And wapa. PaAacnpoCTPAHUTE 3TH AAHHHE
HQ ToJa PHOE $ODMH MOXHO JMIBE G HeHuTopHM NpUOJINKE HiLeNM,

AAGAKTED NEMXKEHWA TeNa B BOSAYXE B 3HAUMTEABHOH CTeIeHM

ZANUCHT OT TOPO, KaK HanpawieHa HayaJbHadA CKOpOCTE ¥ GOABWE
OHA NJIR MEHLEEC PaBHOBECHOI,

X) B apTtepaTtype pCTpPEYaAETCHA FgeHTHQHHH 10 CMHCJIY, HO Meq
Hee YA8YHH TEepMUH — "KpHUTAYECKAs" CKOpOCTH.
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[IpoHece M3MEHEHMA CKOPOCTH TeJa BARHO aHAJHM3UPOBATE X0
HEKOTOPOrO NPHOAMXEHUA €6 K DABHOBECHOMY 3HAYEHMP. IIpA 3TOM
CAeLyET MMETH B BHAY, 4YTO €CAM HAvYanbHaA CKOpPOGTH GHJA Hanpab~
J8HA BEPTHKAILHO BHW3, & N0 BeJMYHHE OHAA MeHbLe DAaBHOBECHOH,

» . T S
| ) _ DU S S /’;‘ﬁ/ —
. ) - 1 .’____.-‘
0 Z%r#@t? xejm* . / /"’"ﬂ/ |
" ]
6,~00 oo\ | 2t
e . L. ]
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20 T T AT T
| e R Rl
70005
R e 000~
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| / / L .!/g ; T- I __I_ _ 1_ 4 !_._ "
! / M L ; l ] ,
{ 3 WA LL rMiCeK
Pnc.4. 3rayeHWA DARHOBECHOH CKODOCTHE [AACHMA B 3ABRCHMOCTH
sl . f
0T BHCOTH ¥ HADDY3KHM Ha MiLEHD AN
| CI.S Ox

TO B Opolecce NnajgeHnd CKOpPoCTh LOCTHTAET [ADHOBECHOTO 3EAUEHMA
(Ipu 3TOM MO adCOJNTHOH BeJufdmHe OHA AOCTEIAET MaKCiMyMa), &
3aTeM, yMEHLWAsCH, GVAeT NpCBHHATH 3HIUEHNE DABHOBECHONH CKOpPO-
CTU HA AAHHONA BHCOTE [I}. [ipeBueHne GaKTKYECKOd CKOPOCTA HAZX
DARHOBECHOH XApAaKTEPU3YETCH PASHOCTBO ITHX CKOLOCTEN, HABHDKIC-
MOt M 3 O HTOY HOf  CHOROCTED. B 3aDMCHMOCTH COT Hadadib—
1Ol CKOpOCTM ¥ yria f maduTOuHAA CKCPOCTH 10 OTHOWSHMO K PAB-
HOBECHON MOXET M3MEHSTLCHA B WMDOXAX npeienax: OT A0JH OZHOTO ¥
. 0 HCCKOJBKRX THCHAY {1DONEHTOB!

[lo mMepe YMEHBELERHS BHCOTH RBeskdiHa M3OHTOUHOI CKOPOCTI
CHIFZLTCH M acC¥MITOTRUCCIH HpHﬁ;‘IIiHiEﬂ.GTGH ¥ LABHOBECHOMY OGHd-

younn. CKRAZAHHOE WANRCTPHDYETCH KAUECTBEHHWM IpalnKoM, HpPCh-
cTamIeHHHM Ha pRC.D, Kpumbad @ .
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B TOM CJAy4Yas, eCJM HAvaJbHAA CKOpPOCTH, COXDAHSAA BEDTHKAIbH-
HOE HAIpDABNEHNE BHM3, MMEET BEJMYKHY, [pEBHIARIYI DABHOBECHYD

' CKODOCTE, BEJHYMHA €€, YMeRbWNaACh, COYAZET ACCHMITOTHMYSCKE LpH-—
OnVEATECHA K PABHOBECHOMY 3HAYEHND,.

0 t
Prc.5. HaMeHeEHe CKOpDOCTH 110 BUESMEHM B TPEX CHAyYadx:

(0 - HayYainekHadA CKOpOCTE MCHDLIIE DABHOBECHON ¥ HanpanieHa Bep-
TRKAJILHO; J ~ HAYaNbHafd CKOPOCTH HANpABICHA TOPU3OHTANBHO;

6 - xapaKTepHasg KpEBaf AJA Teja2, BO3BPaLAVEETOCH K3 KocMoca

Foan ropu3OHRTaNbHAA COCTaAmALLAA HAYAJNbHOR CKOPOCTH GOJBME
BePTUKANLHON (Hanprmep, crydall naresuA Tena, CODPOWEHHOTO ¢ Ca-
MoJeTa), N NJOTHOCTH CpPAJNH CYWEeCTBEHHA, TO B IpOLECCE NAaZE6HNA
AMEEeT MeCTO MOMEHT, KOIZA CyMMApHAA CKODOCTE JOCTHTAeT MMHUMY-
MA, 4 3aTeM, YBEAMYNBAsCH, ACCHMITOTHISCKM (DUGIMKAETCS K pan—
HOBEC HOMY 3HaYeuui {(Kprpafd 0 Ha DHC.5). OTO WHTEPECHOE fAB-
Jepre OGBACHACTCA TEM, 4YTO OJAre AaApSa CCHPOTHIVIEHMK BO3AyXa To-
PUBOHTANBHAA COCTARAAnWAsA B (DONECCS NAaAERMS DE3K0O yMEABUWAETCHA,
a BepTHKaAJbHAA COCTARLIOUAL, MEJIEHHO HApacTasd, HE MOXeT KOMIeH-
CHPOBATE yOHBAHMA CYMMApHO# CKopocTH. IJTOT 3(ipeKT, Hamdonee
IHAYNTEALHN TOrZA, KOI'ZAa HAYaAbHAA IOPU30IITaNbHAsA CHOPOCTD
B ICATOPA — B3 pasa NpeBOCXOZUT DABHOBECHYK, WHDOKO ACHONB3 Y-

eTCH ANA YMCHBUICHMA YAAapa 0OpW PAacKpHTHMHM napamoTa B CAydae 10—
KUpgaHuag camoJera,

e ——————————————
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Kpnpasgs § [OKA3HBAET XapaXTepHOE MIMOHGHIUS CKODOCTR BO3-
BLAmADWETOCH M3 KOCMOCa Tena, He MMepmero KaiecTaa. |

Kagec TBEHEAS KApPTHHA KM3MEHEHMA CKOPOGTR B TPBX yHA3AHHHX
CHyYAsX, HO B KOOPAMHATAX "BHCOTA ~ CKOPOCTH", OpEBejeHA HA
pac , b, |

V

i
e f1=5Ln g

d

Ry

0 - | 77

Pnc. 6. VameHeHne CKODOCTH Hajanuero Teja Mo BHCOTE B
TpeX CHYyyYasx:

1 — HauaJbHAA CHODOCTH MEHBIE D&BROBECHON U HANpaWICha BOD-
TRKANBHO: O ~ KadajsbHag CKOPOCTH HaNpapiéHa TOpu3OHTAJILHD,
§ - xapaKTepHas KpEBaf LA Tesd, BO3IBPAKADWETOCHA A3 KocMmoca

flpp pacuyeTe NapampTHHX CRACTEOM CAELYST CYUTATBCR C TEN,
qyT0 pAl MCXOAHHX AAHHKRX, HAIPUMED TaKAX, KaK KoadpunuueHT CO--
NpoTHRIEHNA, BEC CHCTEMH, $axTrysCcKasg OAOTHOCTE Bmaﬂyia, HE
voReT GHTH MU3BECTEH ¢ CoJablof TOYHOCTHO. !OTPEMHOCTH RCXOLHEX
naHHEX, OCHKHOBEHHO, Oam3ka K 5%, llooToMy, npa pacdeTe CROPO-
CTH IBRFREHMA Majapviero rejja, KOUZA OHA OTJARYEETCH OT DABHODEC-
Hoi e Gosiee 9eM HA %, MOXHO NMPMHATH, 470 B AA/JbHEHNEM CKO-
pOCThH GyZeT M3MEHATECA TaK, Kak DABHOBECHA,
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- j\ng caydas BEPTEKAJBHOTO KBRXEHAA TXa 3azady ONPeJeJICHIA
H3MEHEHMT CKODOCTR, [paBia [PUCIMKEHHO, MOXHO DEUMTh M AHATH-

THYECKEM [1¥ TEM.

§ 3. BepTHRANLHOS MAJGHUES

lpr BepTEKANbHOM mazemmn Tena (6 = ~90°), corsacHo ypap~
Hennp (2a), GyieM MMETH YCKOpDEHHS |

. - 2 V2
V=g (5= V =)=, (- ) @
(puGInReRHOE RHAJIATHIECKOE DElieHMe STOT'0 ¥PABHOHNT 3AKID—
y2eTcHd B TOM, 9T0 N3MEHEHUS8 CKOpPOCTH (MU BHCOTH) HB8XOAAT HE
cpasy AJAA 3aJAHHOIO BpeMeHu, a pasCuB €ro Ha pAld yJYacTKOB.
[[7OAOTBODHOCTE NAEM MCHOJL3OBAHWA HECKOJIBKNX yHACTKOB CO-
CTONT B TOM, UTO HA NPOTAXEHUN ARHHOIO JUaCTHA MOXHO IpROJIA—~
®eHHO cumraTs, 9To V, =consl. B saBucmmocTn OT KDYTH3HH K3ME-
HE HIA VP O BHGOTE K OT TpECYeMOl TOUHOGTR peueHAd Onpeze-
JsTeTCA NPOTAREHHOCTE ydYacTKa. D CBASR C TeM, ¥TO HAUGOJBIAA
AHTEDEC NMPEACTARNSET &Hanu3 ABIXEHRA A0 AOCTIEOHMA CRODOCTL,
oTaMdanmeicd OT paPHOBECHOH HE MeHee YeM Ha O - 10%, BecCh
MpOLECC OKAaBHBAEGTCA HE CTOJNE AJMTEJILHHEM M YKIASIHBAATCA B 2 = 3
y4aCTKa, MPOTAKGHHOGTED KarzHil OJMH - ZABA EM,

Dpr  V, =const Anfpepennpanbroe ypaBHEHNE JIeTKO KHTeIDUpY-
ercg. [OCNe MOZCTAHOBXM HaYaNbHHX YCJOBMA ¥ OpEOCPa30BAHUA [10-

nyuaem CJAEAYOWEE ypaBHEHHE, CRA3HBALLES BEPTHKANBHYD CKOPOCTE
ABMREHAA C POAOJRMTEABHOCTHR MALEHUA:
28t

(prin)e ™ = (Vo= Vo)

V=Y, (5)
y P 2gt ?
DL V, - sauaabHos 3HAaYEHME BEPTUKANLHOH CKOPOCTH;
{ - OpOMEXYTOK BPEMEHM C MOMEHTa, KOIZa CKOPOCTh pas-
na |/, , ¥ AO MOMEHT&, KOTJa OHa CTala paBrof \9* .

PeuxTh OCpaTiyR 3azady, T.€. ONPEAeNUTh HPOJAOJKATEILHOCTD
mepnoza, 3a KOTOPHHA CKOPOCTH [AaZ8HUS ABMEHATCA OT V, 1o L@ ,
MOXHO C IIOMOWSK GOpPMYJH

_ Ve (VP”@)(VP‘VD) \
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BRend B KAYECTBE HOBO{ epemMeHHON NYTh AH ., KorTopuft Teyo

IPOXOAUT 3a BREMA MaASHUA t . npeoGpasyeM MCXOAHOE AMGpEpeH-

ManbHoE ypaBHEHHE.
Bocooapayemcsa TEM, HTO

dy, dy di  dY

L e L S——

7T ah At dn

ClrenoBaTeJbHO,
av, V.2
Vot =9 (1 ).
dH v,
Pepad °TC ypABHEHHE, [NOJYdiM
2 LY
A==l 7 - (7)
297 Vo 7Yy

BupaxafA W3MEHEHHE BHCOTH yepes MpOACAKATEIBHOCTD nafieHns,

Haiizem, 4YTO -
AH — L] (VP+ e:?) e%_}_ {VP“VQ)
A=y 2Vpe '

(7a)

e
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'nasBa [1

YOTPOVCTBO TAPAUKCTOB, WX ADPOAMHAMAL#CKUE XAPAKTKPYCTURY,
YCJOBAA BALOJHSHUH

§ 1. YeTpoiicTBO NApAIINTOR

[{OCKONBKY NapaunT IIpeiHasHagaeTed AJA YMCHBNE HAA CKODOCTR
naneunsa, OH ZOJXeH 00aasaTh GOJibLUM JOOOBHM conpOTmﬂnéﬂneM npn
VAHAMAIEHOM BECE. DTO eiRHCTBEHHH{ B CBOEM poze cjydal, Koria
A3pOAMHAMIKAM ¥ KOHCTDYKTOPaM BMOCTO [DUBHIHOIO N3HCRAHAA fopM
Tex, OCJAZARUMX MYHAMANBHHM CONPOTHRIEHMEM, MNPUIJIOCH 010GHBATE-
o MAKCEMANLHOT'O JICGOBOTO COMNPOTHBRICHUA DR 34XaHHOM MUALJE.

KpoMe GOJMBHOTO COMPOTHURIESHASA NapawoT AOLEEH GH'TH yCTOUYRN-~
BHM [IpE CHUKEHMN R HE CO3/aBaThk UDE3MEDHNX HATDYSOR IpPH Hamos—
HeHMM KyHoJa Wiy, Kak COBOPAT, NpH DPACKPHTRY [apalmiTd. Tax Kax
ZaXe BTY OCHOBHHE TPe0OBAHAS HEBOSMOKHO OMMHAKOBO XCpPOMO yAOL~-
JeTBODMTE B OHO¥ KOHCTPYKLUM, CTPSMATCH BHIOJHHUTS XOTA OH
TOJBKO BapGoJiee CYLECTBEHHHE, [PUHINMUANBHO BaXHRC TpedOBAHAS
LJS JAHHOTO napaumpTa.

B npuuumne, Jwodoil nmapawwT COCTOMT U3 XK y m o Ja, KOTO-
pH{i B HaNOJHEHHOM COCTOAHMU oGpazyeT MOBEPXHOCTH, CO3AQNIYH
SHAYRMTENBHOE CONDPOTHRIEHME, W C T D O I , COEAMHAGHEMX KyNoJ
C rpysoM Yepes c o e A M HM T E&JdbHOSE SBOHO, JTHM
COBNMHATENBHHM 3PBEHOM AJA JOACKUX N2pannTOB ABIACTCA MOABECHAA
cucTeMa, Hazepaemasa Ha TyJAcBMmE. ANH TPY3OBUX [ApatidToB coenin—
HUTeNBHNM 3BEHOM ABIAETCA Koyl WIM y3e€a CTporn, KOTODHM OHE da-

KAHINBROTCA. K Vy3Jy CTPOI HEMOCPEACTBEHHO WIA 4Y€pe3 CUCTEMY
TPOCOB, CTPEHT AN JIIMOK MPUCOEAMHAETCH IPY3.

h, _
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JUIg yHopAZOYEHMA DPa3BEPTHBAHUA H
HOBEHHO NpuMexdeTcA 9 & X 0 J1,
BHTHHYTHI KynoA. K IeXuay MpUCOeLUHAY
WOT, CTACKUBALWAY HEeX0d C Kynoaa, LD

HaMoJHEeHUA KynoJa OCHK-

HATATM BAeME)l Ha YJOCKSHHHH H

r BHTHAXHOHN nNapa-
pMEeHEHNE deXJa [103BOJAST

B GOJBUHUECTBE cJay4acs
n3GexaThk cJaydanmeeci
npepexXnecTHBaHNe KYNoJA
cTpomaMi [pR 6ro pas-
BEPTHBAHMM U HANOJAHE-
HRAM, KOTOpoe MOXeT [pHh-
BECTH K Da3pymeHN®n THA-
HY Kymosa, COpHBY CTPOR
Win OEBCHODAAOYHOMY CHA-
KEHUD I'pys3a C HOBHUEH-
goli cropocThm., Cxema
napampTa NpUBEAEHa HA
prC. 7.

YcTpoiicTBo, pa3Me-
pH # NDOYHOCTE Napalk-—
Ta 38BUCAT OT eIr'0 Ha-
JHaYeHAA B MACCH TDY-
38, DBCJR RAadalbHAA
CKOpOCTEH I'py3a BEJINKA,
ranpUMep, OAM3Ka K 3By-
KOBoii, Heueascoo0pas—
HO TACUTh € A0 3ajai-
Ho¥t CKOpPOCTH npmseMﬂe-
gy ¢ NTOMOmDH OZXHOIO
- napamwTa, Tak Kak 9TO
MpUBOAAT K OOJBIIAM Ha-
rpyskaM 1 K nepeTaxesio-
o, B DOZ0OHHX CHay4da-
AX Jyuie OpnmeHaATbh CTY-
Iey9aToe yMEHLHEHNRE
cxopocry. CHazanaa CHH-
¥aiT CKOpOCTEH,
TOPMOBHHM NAPENNTOM,

i

A,

\/s

:ﬁl b
! ¥

RARARR

T —

Puc. 7. Oxema rnapawora:

1 - Kyion; < — CTDOIH; 3 - COEAMHU-
TenbHOe 3BEeHO; 4 - IPy3; 9 - BHTTRHOH
mapatnT; © — IEX0J |

nanpuvep, ¢ 500 zo I0U M/CeK TaK Ha3HBAEHMHM
o mateM yxe co I00 m/cex 1 A0 sanaHdol
CKOpDOCTH cHuERe HUsi, AOIYCTHM 10 M/cex, BTODHM,

LOTOM. B 9TOM cJaydae Tmeasﬁiﬁﬁggpamﬂm_ﬂﬁaaﬁﬂaﬁl

OCHOBHWM [apa-

OJABIWHA

55 NVOTENA

BeCluero iy 1MoRIiora

J12¥9L6

—_ R

I
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pa3sMepoB, U XOTA TMPOYHOCTH eI'0 J0JKHA GLTHh CUEHL BHCOKCIH, BeC
er0 HEe OXAa3WBAeTCA SHAUYUTEIBHEM.

! MHOTOCTY18HUATOE TOPMOXEHUE ABIAETCA IQPEKTUBHHM CLERCT~
BOM CHMXEHNA MAKCUMAJLHHX (ELETDY30K NpR PAacKPHTAM NapanmToB,
[lpenenioM 318Ck ABNAETCA KOHCTDYKTHBHAA neaecoofpasHocTs 1 Ha-
1eXHOCTH padoTu Bceft cucremu. [paKTMYECKHM DEIKO HUCHOJB3YOT
CHCTEMH, COCTOANME COJEE YEM U3 TpexX HOoCJAeA0BATEeNbHC BKJIINTIAC-
MHX [TapamoToB.

FCTECTBEHKO, YTO MNaPaWT, {IUe/AHA3HAUEHHHN JAJAAL pACOTH B
amanasode 500 - I00 M/ceK, KOHCTPpYKTMBHO OyAST OTAMIATECA OT
napawoTa, NpEAHA3HAYEHAOTO AJd CRUREHMS CO CKopocTho S5-I0 M/Cex
Tak Kak B NepBOM CJAydYae COoJabiloe JIo00BOE CONPOTHRICHHME HE HBIIA~
eTCA PJAABHHM TpeCGOoBaHUEM, TAKOW KYNOJ BHIOJMHAKNT U3 PAJA NCpe-
CERAnUMXCA JedT. Taxoid JeHTOYHNI NapampT MOxET CHTE CieJaH
QYUEHL [IpOYHHEM M YCTOWYZ BHM. JEHTOYHHE MApallTH KPOME UCHOJIb—
30BAHRA KX H3 [EepBOR CTYNEHUH TODMOXEHUA MPUMEHATCHA HJJS TOD-

MOXEHRA CaMOJIETOB B [10JIETE U

Ha fnpooere.

JEHTOYHHK KYOOJA COCTOHUT,

KAK MTPABWJIO, W3 KOHUEHTPHYECKN

I pALUAJBHO DACHOJIOKEHHHX JIEHT

(prc.8), 4YacTh KOTOPHX, BHXOAA

34 NpBALJH KypmoJa, COSIHHAETCA

CO CTponamu. Bapbypysa TOJMLMHY

1 MDUHY JIEHT, 4 TAKXe paccrofg

HAe MEeXZAY HUMH, MOXHO B3MEHATH

Koo i MIINERT JOCOBOIO CONPOTUE-

JeHA M O NPOYHOCTH KyOoJa B K-

COKKX TpPeAensax,

B pa3pepHyTOM BYAE JICHTOY-

HHR KYNOJW 4alie BCEI'o [IpeACTaB-

| JHIOT ONOCKHMK Kpyr, T.e. TEXHO-

Pre.8. ledTod”Hul Kyuon JOMYECKR nandoJee YAOOHYID (DOD-

~My. B HAnoiHEHHOM COCTOSHME EYy-

f i ot e o = e = e =T dE W - == -

non 6au3cx ¥ nonycdepe. VBCHTOX MaTepUalNa y KDOMKYM Kyncaa o6-

| Pa3yeT CKAAAXM u "posu' - BuIyUMHH KYTIONa MeWdy TOUKaMu wpen-

ACHKA CTDOI.

% OSDEeKTUBHHM HKDUTEDUEM, ONPEeAeJUINIIM KOHCTPYKTUBIYK CX6-
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G
My Kymoaa, SABJAETCA MApameTp —= — y4€JIbHAad HATpY3R&, T.€.

oTHOMEHME Beca Tpya3a (TodHee, Beca rpysa M MapalnTHO! CHCTE—~

MH) X MOBEPXHOCTA PA3BEDHYTOTO KyNOJI4 Fo.

(x

[Ipr BeNMUMHE [&paMeTpa g~ < 20 HP/M2 IARGEHRE [10L Ky-

MOJOM HESHAYWTEJBHOE I MATEpUAJ KYIoJa MOXCT GHTH TOHKAM I
JETKAM.,

[ipy 3HAYEHMNM papamerpa +§i— songe 40 HP/M2 HEOOUXOINMO

CrielMazbliog JOopoYHEHKe KynoJja, XOpoWo Deaim3yeMoe KOHCTPYR-
Imeld JeHTOYHOTO KYyInoJa.

_ TlapauwTd ¢ HU3KOH YASALHOR HAI'DY3HOH (MEHée 20 HP/ME),
RuAONHAEMHE U3 COJIOWHOJ TKAHM, JJA YCTOHUMBOCTA NP CHURCHAM
I yMEHBLEHUA HATDYSKY NpR DACKPHTHE, RMEOT B LEeHTpe Kyjoha
"1oJNCHHE OTBEpCTRA", AUAMETD KOTOPHX AOIXEH JeRaTh B MpeLe-
1ax 4 - 7% ImameTpa Kynosa., YBeamdeHkxe ApameTpa NoMHCHOIO- OT-
pepcTRa A0 0% MOEET NPABECTH K HeHATONMHE HUD KyIoa4d. |

Kynon napamoTa, MMERLHME MANYHO yACALAYH HATPY3KY, B DACKEpoe
npeACTaBAAST COCO0M MAOCKREY KpyI' WK MEOTOYIOJIBFMK ., Kynona Oo0Jb-
mEX DA3MEpOB KeNaDT N3 HECKOJBKHX CEKIAH (prc.9). MIOTOCEKLIMAOH-
gye Kyrmosa KpazpaTHOR dopMu 00pasynT CLMBAHRCM HECKOABKUX (OO0—
jee MEeNKKY KyioJoB. MHOIOCERUMOHHHE -XYROJIE kpyoio# Gopmu o0pa-
3YI0T COEANHEHHEM HECKOJNBLEX CENTOLOB.

{5 yCHOpeHUA HANOJHEHRA KYMIOJ0B Ha HX HERHEN KDOMKE C
HADYRHOY CTODOHH MHOTAA NDUMMBAOT "kapvadue". J7a Mepa, OpaBaa,
yBEANYNBALT HaIpysKy Hpil DaCKpHTAR napasnTa. C TO¥ X& UeJbH,
A CJiaG0 HATDYREHHHX KYTOJIOB, MOKHO MPAMEHATD "IEHTDANBHY
cTpony", HECKOJPKO [OLTArVBADIYL BEpUMEY Kyn0J]a BHES 1 YREIN-
YU BAOLYD HadaibHuil MUASJIL KYIoJa (prc. iU},

(1A CHUEKEHWMS 3HAUNTEJBHHX I'py30B (CBHUE 1000 k1) uHOTAS
PUME HSIOT MHOTOXYIOJBHHE NapamnTHEE CHCTEMA (prc.II). Taxke
CUCTEMH MMEIT LCJHY DPAA NPEUMYECThS

I. lipowe n3roTomieHne ¥ COCHYEMBAHAE HECHOJIBKIL M&DAIENTOB
CLENHKX pasmepoB MO CUADHEHNAD O W3ITOTORIGHUEM % .0CCTYRNBIHKEM
0 AHOT'C OOJABWOTrO NapalinTa.

2.I%HDPOKRHDHLHHH cnoTeMa o6NaaeT JHAGETEeNbHO GOJbiiel
YCTOUMBOCTEY M ITOYTH HE DACKAUMBAETCH Mp: CHUZEHVN .

3 Tak KAK HANpSOReHme mMaTepnasa Kynosa, fpi BOEX HPOYHX
CABHEX YCJAOBUSIX, [PONODIWOHAJLHO PALRYCY NoDep HOCTy KYi0ia,
TO HpARINABHO CNPOEKTHPOBAHHAA MHODOXYIONBHAA CHCTEMA OIHsH Wi
aTCA JeTde OAHOKYOODABLOH.
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4. MagexHOCTL MHOTORYIOJBHOH CHCTEMHY OKABHWBAETCH BHLE Ha-
JEXHOCTY OJHOKYMONbHON (CM.IV.Y, Y 4).

CrTpond napawnTa CuBanT CHBO3HEME, T.€. 1epeCEKANUMMI BECE
KyOoJi M HECKOJBKO DA3TPyXanuMi el'o THAHBF RJAR [OPUC 08I UHACMEME
TOJBKO K HUEHeH xpomxe kymosa. llOCAEAHEE DOWEHAO gaue OpAMEHoT
1A MEHee HAUPYEREHHEX NapallTOB KyIONOB KBAADATHON QODPMH.

KoAMuecTBO CTRON IJs MEJKNX KyloJoB (C MOBEPXHOCTER A0
8 Mz) npuHRMmanT oT & 710 2U. ¢ ypesydYeHMEM [A3MEpOB Kynojd A0JR-
HO DACTHE ¥ YMCHO CTPROI. jymya CTPOOH OT KpOMKM KyaoJa 1 A0 CO-
eIMRUTEIBHOT0 3BeHa COCTABIACT 0,7 - I,I awamerpa Kynoda NJiA
ero CTODOHH, €CJAK Kynoa umeeT KBajspaATHYL fopMy.

. TopMo3HHE NAPALOTH CHAGEARTCI OTHOCKTEABHO GOJEE LJIMHHHEMA
crponamy (I,0 - 1.4 anamerpa), Tak KaK sTa Mepa Y REJININBACT
xuanasod cKopocTel, Op¥ HOTOPHA oGecIeunBaeTCA HaZexHoe HaAnoJl-
HeHHE KYIOoJa.

Crpond OpejcTaBianT coGol AEHTH, LHYDH MM pAX HUTEH, [0-
pveliaeMuX B 3AWHTHYO ONASTRY. K TraHM KyOoka WM K €ro JeATam
CTDONH [PHEPEIVIANTCA NpOWn BROH APT'3AT000pA3HOIT CTPOYKOK AJK
NpABA3KOH C OUAZATGIBHOU IpouMBKOF CBOOOAEOTC KOHHA.

BHRTAXHOE 0J4a&apa-

m o T AMEST HeSOJIbUMoR Kydols, KOTO-
pHiT 18 PBHM BHODACHWRAEGTCA 53 KOH-
Teilepa 1, HaIOJIHRBIMCE, afecracHn-
RAET BHTATNBAHAS B pA3BEPTHBARIG
BCefl CKHCTEMH,

Hangones BaTHOE TPeOOBAHEES,KO-
TOLOMY JOJMXEH YAODBESTBODATS KK LE
RUTAXHOR DapaunT, — 2TO OHCTPOTE A
HaCKHOCTH CpadarHnannd. dAhd OHCT-
DOTH M HAACKHOCTH DECHDHTUI M HA=
TOJHeHNS KY0aa BHTAXLEEX (ap3H0T0D
qacTo CHAGKADTCHA NDYAHNHHEM YyCTPOL-~
CTBOM, ROMBAEMHEM B KYIOJL. VHOTEGR B
BUTKHOI papamoT OT Kyiojka k 40 KO-
Vi CTDHON BUMBANT OpYMUHY ROHERG—

CHOI (OpMH, MOMBIEHHYD B Cil8llaib- |

soM yexse, 4YTO CIOCOOCTDYET yMEHDL-

Prc.T2. DeTasdoll napamaT
"k L T T i orre - ‘_1 =47, '{ :_'_'; . F— . . - --: 4 LS +
LEHRK Rep OITHOGI o 3Aanenre s BT LA C NpO.LOT M [1OJI0T HALia

HOTO MAPATDTA NpA BHXOLS N3 KOHTEM-
hepa M BRTAcKmpamy CHCTORH. L aTol
Ko [eJd MEeXJy CTpOil BHISDXHOTO HApa-

MEXAY CTpoll
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IoTA DUMBAONT NPOAOJABHHE TOJOTHMWA (pRrC, 1<), WHOIrZa BMECTO OpY-
¥PHHOI'O yCTpOHCTBA [IPUMEHANT UBHTPAIBHY®L CTPOINY, MOATATABAN-
my©o NMOJWCHYD YacTh Kymoja K ero KpDOmKe,

Hapdosee HAaXeXHHMM B OTHOWEHHMK pDACKPHTRA M HelalUelJeHnA
TRIMOTCA PHTAXHHE DADAMIOTH ¢ KyROoaoM wapoBol QopMH, HO BX JIO-
GOBOS COIPOTHRIEHNE OTHOCHTENBHO MAJIO, H3-38 YEr0 NPUXOINTCH
YBeJMIMBATH TACaApPUTH BHTAXKHOIO napawrnTa, a CJIEeA0BATEIBHO, R
ero Bec.

§ o KoohdnUMEeHTH CONDOTHENEHUA KYIOJOB

CONpOTKRAGHUE CHUCTEMH I'DYy3-MapaiuioT 3aBACKHT KaK 0T CONPOTHB-
JEHHA Kynonaa, TaK ¥ OT COODOTHBIAEHUA CaAMOI'0 I'pyaa.

TopMO3HHE DapatmTH AMENT CONBUYD YAEABRYK HATDY3KY A M-
JeJb WX CORSMEDUM C MyAeJIEM Ipy3a&. B aToM caydae HeoOXOIuMO
VYXTHBATL COOPOTMBICHNE HE TOJBKO Kymoka, HO U rpysa B yCao-—
BHAX KX B3AAMHOH HHTEephEpEeRIUK. |

apawoTH ¢ MaJoil yaenbHOW HAUDY3KOH olnaiqanT COUpPOTRRIEHU-
oM Ha OLHH — ABA NOpPAAKA GONBIWM, YEM CONPOTHRIEHUE Ipysa. [o-
3TOMY B 9TOM CJAyYae COODOTHMBIEHKEM TpDYy3a MOKHC [peHelpedsb.

ConpoTRARIEHNE KYIOJ& NapamoTa XapaKTepusyeTcs 0e3pasMepHHM
HOS(QEUIME HTOM COMNPOTURIEHNSA CH, 3aRUCAIMM OT (DOPMH KyrooJa, Bo3—
LYXONPOHAUAEMOCTH €UC MaTepuasa B ADYTHX MeHEee BAXHHX (aKTo-
pOB.

HosddMIMeHT CONDOTHRIEHNAA NApannTa NPUMHATO OTHOCHTE HE K
MAoMALY MUAGHS, Kak OCHYHO B 4BDPOAMHAMUKE, & K MOBEDXHOCTH DE3-—
BEpHY TOTO Kymonaa. [ig SToro eCTh BECKHE COOCPARGHMA! MOBEDX-
HOCTEH KYNoJa JEeIKO KM3MEpMTH eiie [IpM M3TOTORNEHUN [1apamnra,Kpo-
ME 29TOTO0, OHA OCTAaeTCA HEU3MEHHOY B DOLECCE DACKDHTHA H C Hit
RCHMA NapaunTa. B TpoTHUBHOM cJydae HeoCXoZmmo 3a00THTHECA ©
TOYHOM ONpEAeNEeHMA MUZENeBOTO CeYeHNA, UBMEeHMOmEroCA B COJLHIOM
AKANas0He 3HAYEHKH, YTO BH3HBAGT OOJbileé, COBEQWEHHO HEOIpPaB-
IHBACMHE 3aTpYyJLHCHNA.

B cBAZKM C TEM, YTO KO3QMUMEHT CONDPOTUBRIERUA MapamwTra OT-
HOCHAT K NOBEPXHOCTRH Kylnoja, KOTOpAS 3HAYMTEJILHO OONbile MUACIIA
papamoTra, XKosfduumenT CONpPOTHRISHNWA MO CROESMY 3HAYEHUKN OKa3RBa-
arcsg COOTBCTCTBEHHO MCHBIE TOr0, KOTODHR MoJayduJicd OH, 6CJA
OTHOCHTE €r'C He K [IOBEDXHOCTR, & K MiJeJp,

Tak, U3BECTHO, YTO NAOCKAA NJAACTRHKA, NOCTAWICHHAA NEPICH-
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ARKYJAPHO LOTOKY, npw AO3BYKOBOM OOTEeKaHRM mMeeT C = I,28.

.ConpoTnRAIEHNE MOJOT0 HOJNYUApNA, OGDaLeHHOTO BOCHYTO® CTOpOHOH
K IMOTOKY, 3HAYUTONBHO OONBME N COCTARAAET (10 OTHOWEHUD K Mi-
aeao} C = 1,6 + 1,8, KooddmumeHT CoupoTMBNERRE Kyuoaa napalm-—
Ta, N0 GOpME 0Y8HR ORMIKOTO X NONYCEERE, MO OTHECEHHHA K no-
BEDXHOCTH, OYUET 3JHAYATEABHO Merbme (C = 0,7 -~ I,0). Ieio
326Ch HEC CTONBKO B BO3AYXONPOHRUEEMOCTHM THKAHR KyOoJa [14paim-
Ta, CKOJBXO B TOM, 4YTO MEAEJIL XYiosna cocTamngeT 40 - 60% ero
MTOBEPXHOCTR. JTU COOCDAKEHNA CIAEAYET YINTHBATEH NDR BHYNCIEHZU
CONPOTHRNCHUA NapaumoTOB,

PacCMOTpUM PAXTODH, OKAZHPADUNE HAXGONEE CHALHOE RIMIHME

HA BEJIMMKHY KOBQHIMEHTa CONDOTHRISHUA Kymoaa napanwra,

Popma g CTPYKTYDPA EKynoaa. YaM
GoJee NAOCKHMM ABJIAGTCHA KYOOA [ADANOTA [0CJE HAMONHEHAA, TOM
C BNME. JT0 OOBACHAGTCA IVIABHHM 0CDASOM VBEJHUBHREM OTHONE—
HHH MALCJL K MOBEDXHOCTH KymoJsa. Uro KacaeTca $opME, To CSosies
OOCKaA QOpMA TeNa EMEeT NDA TOM XK€ MANEJE MeABEH KO3 EeHT
CONDOTHBAEHAA, BOJNEE NMAOCKYD NOBEDXHOGTH KYNOAA LADALDTA CO3—
A80T pas3MYHEMU Coco0aMn, HANDAMED CHELMaABHHM DPECKDOeM [o-
JOTHNI KYI0J2, VBEINYSHMEM MJIMHH CTpONI, MDUMEHEHWEM AOHOJHK-
TEJBBHX CTPON, MNDHKDENJIAEMHX K BHYTDEHHE® NOBEpXHOCTH KynoJa,
IpAMOYT'ONLHOE POPMOY KylIona B MJI&HE ¢ COOTHONSHRMEM CTODOH $O—
aee 1,0 ¥ T.H,

OTHOCHTENBYO nocKad GopME KYNOXA BHIWBAET 2HATYTENLHNE
HAIPY3KHM [P DACKDHTUM HapawnTa X Le1aeT ero MaJ0 YCTOidnpuM
1p¥ CHUEEHNH. JTH HEAOCTATKJM MOXHO YCTPAHUTHL [DAMCHEENSM [O-
JIDCHOI'C OTBEDCTHMA YBEANYEHHOIO Da3Mepa, THAHRYD ¢ GOXLmelt Bog—
AYXONpOoHNuEeMoCcThd M Ap. [IpH 3TOM CH HECKOJIBKO CHiLTAETCH U Re—
COBOEC NPENMYUECTBO TAKOE KOHCTDYRUIMN CTAHOBATCH MAJOODY THMEM
Ha 5TOM OCHODAHMM Yawe BCETOC OPHMEHRADT XyIoJa KDYDZIOM MM XBaX-
PaTHO QopMu M IIJIOCKME B DACKpoe, KAR dandosee JeeBNE I IIpO-
CTHE B NDONIBOACTRE,

Koo PHUBEHTH CONPOTHBISHIA KB3APATHHX B NPAMOYIONBHHX B
IMARE KYNOJOB KoXedsaerTcH B npejenax 0,8 = 1.0 u 1,0 - 1,6 co-
OTBCTCTREHNC, KDYTJAHE KYNOJ& NNOCKOIO PACKOA MMERT O0Nee Bi-
NYKJAY® OOBEDXHOCTE, MODTOMY IS HHX Ch = 0,6 + 0,8,

C Lesbpn YBEIMUEHUST YCTOUYMBOCTH NDM CHRXEHRM, OCOGCCHHO HE-
O0XOZUMCH A CTadRJBHOTO CHYCKA HEKOTODHX rpPy30B, NPHAMSHART
kynona "KOHYCHOU" dopmu. OHM COCTOAT ®3 KDYIAOR ¥ NVIOCKON B

SN A A by =l i " Ll L A e T
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pacKpoe UEHTPAJIBHOW YaCTH M COKOBOI NOBEPXHOCTH, BHIOJHEHHON
B BHZE ycedueHHOTO KoHyca (puc.l3). Taxkol EynoJx lpH CHUXSHHMR
MpYEBMACT (POPMYy YCEYEHHOTO KOHyca, yBeHuar#€oro nonycdepnuecKoi

"wanxoi"., HosddIMIMEHT COnpOTHBRAEHMA
Takoro napawnTa Hesenk (C.=0,3+0,6).

N pd 1 KoopduuneHT CONPOTURIGHNA JEHTOY-

' HNX NapamoToB, NPUMEHAEMHX B KAYECTRE
S TODMOBHHX, MOXET OHTH BHDAKEH CJELYD~
\ & we it fopMysoi:

(= (‘)J'ijan ’

rxe (o - KOS@HMIMeHT, 3aBUCALRHA OT
MATEpRaNa NedT (AJd xXJomya-
TOOYMAXHHEX JIEHT Wa(0,56

a AJIA KanpoHOBHX - w=0,6I);
lﬁ& - KO3PbHMIMEeHT, yYuTHBAUMH
CKOPOCTE ABMEEHMSA KyIOJAa OT-
HOCHTENbHO BO3AYXAS
KOSPPULIMEHT 3A00JHOHRA,
DABHHY OTHOWERHBKN CYMIAPHOH
[IOBEDXHOCTH JEHT K ofme# uo—
BELXHOCTA KyfoJna, Y KDOMKH
KYyITona JIEHTH CTABATCA DEXEe,
B IDOJIOCHOW 4acTn 4ale, BILIOTE
LO [OJIHOI'O MepeKEpHTHA, OCHY—
HO kjm=0,80 - 0,90,

Ipn cxopoct £o 70 M/Cemdy,zl,O.
lpu cxopocTy Goanme 70 M/CEK HaYRHAeT-
CA HEKOTOpPOE YMEeHBREHHUE ju B CBA3M
CO CMWUHAHMEM JIeHT ¥ yBEJUYEHNEeM Npo-
CBEeTOB MEexAYy HuMmB, [IpR CKODOCTH, CO-

| oTBeTCcTRYRUEH M= 0,8 - 0,9, HaunHa-
EE;'EgéﬁggggﬁﬁT %DE%EO— eTCs CHJDHOE OCXATHE KYIoNa W MUAEJE

EI'0 YMOHLNASTCH, YMEHLICHNE MUAENS
e KOMIIE HCWDYETCs BOJHOBHM CONPOTRIIEHUEM, KOTOPOE MAJIC K3-34
TOI'), YTO KYNOJA HAXOANTCH BAYTEHM Kolfyca axa, o0pa30oBaHHOTD
rpysoM, B pesyabraTe opn M= 1,0 - 1,2 o= 0,69 -~ 0,75,
TaxuM o6pasoM, DM MalHX CKOpOCTAX AnuxeHus (no 70 M/cek)
KoadduumeHT cunpUTmﬂneﬂmﬂ TOLMO3HOIO JEHTOUHOTO [apaAlleTa
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CT = (0,40 + 0,09,

a OpU IBUKOHMH C OKOJOSBYKOBHME CKODOCTAMK
Cp = 0,30 + 0,40,

KoaddrOoreHT COOpOTHRIEHRA TOPMO3HOI0 JEHTOUHOIO napampoTa
OT WAPMHH JIEHT HE 3ARBUCHT.

MEODZa KyIoJa napamlToB BHIOJNHAOT Co Weasvy, [lo OTHOWEHMD
KO Boell TOBEDXHOCTR KYIOJa [10BEDXHOCTDL eJan HEeBeJHMKa B COCTaB-
JIAeT JMLb HECKOJBKO NPONEHTOB, HO 30MEEKT OT NpBMEHEHRH mened
BeChMa 3HaduTesed. /[eyo B TOM, YTC BHTCKAKEWH M3 WEJM B CTODO-
Hy BOBAYX CO3ZAET DEAKTEBHHI of(eKT B 3aCTAaWIAST MapalrT, 10—
MUMO CHUREHMA, ABRTATARCA B I'ODU3OHTANLHOM HANPABAGHMM, [IDOTH-
BOMOJOKHOM wean., B urore cymvapHas CKODPOCTH ADBAXEHNA MapamonTa
OTHOCHTEJBbHO BO3JyXa YBEJMUUBAETCS, COINLOTHBIGHHE KYHOoJaa BO3-
pacTaeT, 4 CKOpOCThE CHUKGHAA YyMEHLWAETCH. LCJAM MPRHECDPEYD
CKOPOCT b0 I'ODM3OKTANBLHOIO MEpEMENEHNA, AoCTHranmel 3-5 m/cex,
BAM pa3BOpPaYMBATH MApamwT TaK, YTOCH 3T& CKOROCTh OnAad H3OpaB-
JEHA NPOTRB BeTpa, TO HMEET NpSIMOY CMHCJH [IPUMEHATH WENEBOX Ky-
oJ, Tak Kax sdxpeKT IopHM3OHTARBHOTO nepemeneHnA BEIHBAET YMEHDL-
LeHu®e CKOpocTH cHuFenms Ha 30 - 50%, T.€. PAOBHOCHIBHC YBOAMUG-
rup C; Ea 100 - 300%. |

BoszzyxonogposugunaemocTs Kylohda.
BO3AYyXOUPOHUIIAEMOCTE TAPALNTA OKA3HBaET RINAHNE HA HATDY3KY
NpN HAMOJHEeHMN KynoJaa, Ha JCTOWUMBOCTE M CKOPOCTH CHUXEHRA,

BO3AYXONpOHKIAEMOCTE TKAHN Kynﬁna W 3aBUCHT OT [PUPOIH
BOJIOKHA § XapaKTepa NepensJeTeHud HuTeli. WsmepseTcs OoHa YMACJHOM
JUTPOB BO3AYXA, MPOTEKADLIETC CKXBO3b OLZME KBaADATHHYE METP THKaHM
B CEKYHAY. PAa3MEpHOCTH BOILYXOMPOEWIAEMOCTY BHPOK2ETCA B
H/MB*CER. BO3AYXONPOHNUAEMOCTD K3MEDAETCS CIALMAJNbHEM NpROo-
pOM fpH Nepelnaze AARIEHWA, DABHOM O MM BOASHOIO cTojada. Takoe
AAIEHNE [IPMMEpPHO COOTBETCTRYEST KU3CHTOUHOMY JARIEHRD N0J KYIO--
JIOM NApalrnTa ¢ MaJ0W YAEJHPHON HAIDY3KOU.

C yBeJIMYEHMEM BO3AYXONLOHHUUAEMOCTH YyMEHLIAETCA Nepenan
TADACHWH 1104 ¥ HAL KVIOJOM, UYTO NRFBOANT K M3MCHCHND Kouh[H-—
{MEHTa CONpOTMRIEHAI, & TaKXe YMeHBUEHK® Halpy3KH NP pACK DH-
T¥E. Y OOWNYHHX KpYyTJIHX 3K KBUIDATHHX KYAOLOB yBEJKHYEHHE BO3-
LY XONPOHUIGEMOCTH BH3YBAET CACAYKWES K3MEHEHKE KOVWIPMIYEeHTOB
CONpOTUBIEHKA Cn:
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BO3AYXONPOMIRARMOCTE MeHee JOO ﬂ/mzceﬁ . 1010
BozayxonpounuaeMoeTs oT I00 a0 800 n/ Coex

_ cvvene 0%
Bo3AyXonpoHMaemMocTs 07T <00 1o 14002£ MCCBK .. ... Buﬁ
Boaayxonpoimuanmocts Oonee IB00 a/M<CeX.......... 70%

{Ipr BO3AYXONMpPORKIAEMOCTH Kynosa Ooxse 1800 ﬂ/mzcea KYI10J
HE BBASDXIBAST ABMXEHUS CO CKOpPOCTED donee 20 M/CeK ¥ CRIANH-
BASTCH, JAO0 HE PACKPHRASTCA HA 3TOH CKCDOCTH, .

JIeATOUHNE KyncJa He XapaKTepH3YKRTCHA BO3AYXORPOHUUIAEMOCTER,
AJA X gonee YAOCSHO NOAB30BATHECH YIOMAHYTHM KoadbMLMEeHTOM 34—
TCNHEHRA., oA BCE K€ W3MEPHTE BO3AYXONDOHMUAEMOCTH JEHTOUYHOID
Kyiiosia, TO OKaXeTcA, 4970 oHA npesBnNmaer 2000 ﬂ/MECEK. Hecmorpa
Ha 23To, JEHTOYHHE DAPAWKTH, KAaK M3BECTHO, BﬂﬁepmmaamT ABUES—~
HAE C OOJBWOY CHROROCTEN M DACCYUTAHH HA DACKPHTHE [IPR 3HAYA-
TENBHHX CKOPOCTHX. JTO BOBMOKHO MOTOMY, 49TO Jy UCJKCHOHX YacTn

JIEGHTOYHOIO KYIOoJAa RO3AYXONPOHAIIAEMOCTE €ro O4eHb maja 6aaro-
AapsS NEPEKDHTAK JEHT.

IaumwHa ¥ Yyurcao CTpon, YpegauieHne LJIMHH
CTpON NPMBOANT K YMCHBMEHMO CTATMBAHNA MMy KDOMER KynoJa

(puc,l4) u yBeavyeHUN MUAENA.B DE3YJIBTATO 3TOLO HPOUCXOLMT

Cn
)
it
- /'_-,_.-4"'—'
\ b
&
|
a5 *
1,0 20 L]0
ve, 14, Cxema Crny- Iye.Io. Hamenenne KosqdbiOmeHnTta Co-
MAHUA KynoJaa CTpO-~ IpOTHENEHN TapaunTa B 3arMCHMOCTH
amMu OT OOCHUTENBHOW [AJNHH €I'0 CTpPOIll
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yBeAnYeRNe Koo MLMEHTA CONpOoTRBIeHns. TAKag 3aPMCKMOCTH 70—

CTATOYHO YE&TKO HAO0JMJacTCH ﬂO-jL-: 3 (puc.Id), raec I - ava-

MeTp pasBepryToro xynoxa. C aﬂézammqecnuﬁ CTOLOHY QUEHE LI H-
HHE CTpOMNH HELeJsecoo0pasHH, TaK K3aK HA KX BECE K CTOMMOCTH
IpONTPDHESETCA OONbie, YEM BHIGAHBAETCH HA YMEHBUWEHI ! NOBELX~
pocTH KynoJsa. Takum o0paaoMm, ONTHMAJIBHAA AAMHE CTpOO (B OTHO-
WeHN® Beca napauwnTra) JexnT B npeaen&x—%%—= 0,7 - I,I. oTo Co-
OTHOILEGHME ABIACTCHA NMPEKTHUECKM HanCosee pacOpoCTDAHSHHH.

C yBeJMY4EHNEM YuCJa CTDOM MUAEND KYMOJA HECKQIBKQ Budl&C-—
TaeT (34 CYET YMEHBIEHMA BEJUUMHH "po3"), 4TO MORET MDHECII
¥ yseamuesmo Co npmmepHo na. I0%. OX#axo, ecam Kymosl KOBEIUE,
a CTDON MHOI'0, T.E, €CJF 4acToTa& [ACNOJNOKSHUA AX MO KPOMES
Gonbmags, IDONCXOAMT [MEPEKPHTHE (33TEHEHHE) BXOJHOTO OTBEpCTRA
KYIONA CTPONAMHA, MPUBOAALEE K BEAUATENBHOMY YMCHBUGIND COMLGC—
runfienus, JUIg TOoro, 4TOOH MNEPEXpPHTHE BXOXHOTC OTBEpRCTHA KYyLC-—
72 CTponamy OCHJIC HEOWYTHMO, DACCTOAEME Mexly CTpOmams 1o Kpoil-
Ke KygoJa Ao0JjxHO Gojsee d4em B I00 pas npeBwwaTh TOJMMIHY OLHOHK
07T PO, o

YyaenesHnad HaTpysKa. Ul yBeirndeHnem YAEJILHONM
Harpys3KM CKOPOCTH CHRXKEHRNA [apawinTa Bo3pacTaeT, 4 Cn yMAHBIIA-
eTcA. loJan pacCMATDHBATDL ABEXEHNE MapalinTa Ha AO3DYKOBHX CKO-
pocTsix (M <€ 0,7), TO yMEHBIUEERE CH C POCTONM YI2NBHOH HATPDYIKH
BHANBAETCHA CHEAVDUUMR ABYMI CCHOBHUMN DAKTODaMI:

1. YeespuuBaeTCHA K3CHTOUHOE JAWIEH#E Ra MATEpRaJ HyNoJa.
Trans aefopMADYETCH, HHTY DACTAIYBAKRTCH, [ODOMEXYTHM MERILY HA-
MII YBEAUYUMBAKTCA, BOIAYXOODOHMOALMOCTH BO3RACTAET. JTO, Kak
W3BECTHO, NPMBOART K YMEHBISHRH Mepefafa AaBneHnsI K CHREO—

HHE Cn'

o. Donpmasg Harpyska "o0xpracT” KYIOoXn, ME/eab # BXOJHCE
OTBEPCTUE ©T0 YMEHBWAKRTCS, (OpMa CTAHOBMTCH Conce oCTERacMOX,

[lo SKCNEDPUMEHTANBHEM J&HHHM MIMEHEHNE HKODpiKILieHTa CONpo~—
THBJEHNA, B 3ADUCMMOCTH OT YAGARHOW HATUDPY3IKM, CACLyNUEE:

- opr = = 1,5~ 5,0 kr/me (V=4 - 10 weer) C = I00%;

— [IpH -f; = 20 }cr/m‘? CH = 57%,

B 1nanasoHe YAEJdbHHX HATrpy30X 5 -~ 20 Hr/m2 MAPALICTH kG-
TONB3VOTCA pehAxeo. KoaddnLMeHT COOpOTARIECHUA B 3TOM CJydas Mii-~
HO OPUHATH DABHHEM ODONMSXYTOUHOMY 3HIAYEHAD.

CKOpDpOGCTOS® CHNEXEEHU I . Pk yBEASHCHAN CROLO~
ety cHnmeHua cpepx 20 M/ceK, OCOoCEeHHD JJIA KYynosoB, W3TOTOMICH-
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HNX N3 BO3AYXOODOHULAEMOM TKaHu, UMEET MEeCTO jajbHelllee o6xa—
The Kynosia, NPUBOAANEE K OOpPa30BAHRK TpyweBMAHON TOpPMH,
JOxaTne KynoJa B o0pas3oBaHRe TDYMEBVAHON DHOpMH BEjeT X
RCOGDATHMOMY [DOLECCY [OOJHOIO BHTATMBAHKMA W CKIAAHDAHNUA KY0-
Ja, JTO OOBACHAETCH TEM, 9TO0 TpYHeBAZHAR QopMa KynoJa o0lafaeT
MAJIHM KOSQOMIMEHTOM CONDOTHRIEHRA, CHODOCTE CHUXEHHS BO3pacTa-
€T, BO3AYXONPOBMIAEMOCTH [IPOJOKACT YBEJUYNBATECA, UTO B NPHBO-
AUT K NOJHOMY BHTHIRBAHWK Kyilona,
YBeJMYEHAE CRODOCTA CHUXEHHSA HE BCEI'ZA CBA34E0 ¢ YMEHLUEH
Kospduunenta conporunnedus. Tak, Bpauaompecs KyiIoJka ¢ DBOS-—
CACTaHUBM CHODOCTN CHUXEHMA (1AM VAGJIBHOI HATDY3KHM) yBEeINdn-—

B&NT YUCJ0 OCODOTOB B €AMHMIY BpPEMEHM, YTO NDPHBOAUT K Yy BEJIN-
YeHUD Cu'

M

Hpe yBeJM9eHKN CKODOCTH ABUXEHMA cBepx M = 0,8 ymedpuwenne
KoofpiMeHTa CONpOTHRIEHUA HOCKHT MHOR xapaxtep. [lpoucxoauT o0-
[A30BAHNE CKAYKORB YIMNOTHEHMA OT Ipysa n CTpoll napamwra, Kymoda
OKa3HBAETCA BHYTPHM KoHyca Maxa, MecTHad CKOpDOCTH oOTEeKaHud Ky-

MmoJia CTAdHOBHTCH MeEHBIE, YTO MDUBOAUT K YMEHDIISHHKE HDB@@HHHEH*
Tda COHPOTABACHWNA HOYTH B [BAd [334.

HoxnwecHOE OTB@pBCTRE ., B HpeieaaX ZOOYCTH-

MHX [@3MEDPOB [OJICHNE OTBEPCTHA HE RINADT Ha Bexuinky Co. lIpn
YBEAUYEHUA [TOJHNCHOIC OTBEPCTHA CBEPX PEKOMEHAOBAHHODO 3HAYEHMA

~BezmiuHa C yMEHBIAETCH.

Y 3. YosroBMA HANOJNHAEMOCTH KYII0OAA

HanoNHAeMOCTE KYIIONA IapaiiTa 3aBHCHT OT €I'0 CKOPOSTH OT-
HOCUTENBHO BO3ZYXa. llpr manod CKOpOCTH CrJa, AeicTnRynuasdg Ha
KYynoa ¢0 CTOPOHH [IQTOKA BO3AYXA, HEBEJAKKA M ED0 AABIEINE NMOXET
CHTBH HEJOCTATOYHHM JJAA TOr0, YTOOH DACHPEBMTH ¥ HADOJIHATH Ky-—
noJ. C DOCTOM CHKOPOCTH LBHXCHMA ZARIEHNE BO3AYyXa Ha KYIOJ YBe—
JUUYRDBAGTCH, M KOTAA 0RO, YMHOREHHOE HA MAZLEND Kylnona cTasonpur—
CA paBHHM WP COJBIWE BEC& KYNoJa ¥ CTpon, KYy[oJd HalloJHHETCH.
Takpm oGpasoM, YCM JIETYE KYNOJ M CTPONH, TEeM MeHbiie OvIeT Mii—~
HUMAABHAA CKOPOCTE HAMOAHCRMA. Yem MUeNb KYNOJa l1epei HATOA-
HEeHueM Joabme {33 CYeT, HANPUMED, [HOATSATMBAHEA [NOARCHON YacTw
Kyiiosa ¢ [IOMOUGD LEHTRANBHOY CTPOIH}, TEM MpM BCGX MNpPOYnX paﬁm
HHX YCJOBHSIX CHOpPOCTEL ABUXCHUA, 11DM KOTOROH BO3IMOXHO HANOJHE-
Hye, OVIAET MEBHEBE, & PACKpHTHE napaumoTa CHCTpee,

g P
-~ LR M
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OKa3uBaeTCA, 9T0 B 34DBUCHMOCTH OT KOHCTPYKIOMRA KyOoJoa Npo-
W3BEACHNE BeJMYHHH €T0 MUAeAs B BHTAHYTOM COCTOAHMR (mepen Ha-
MOJHEHNEM) Ha KOsQDRIMEHT COMDOTMRICHUA MeHbie, 4eM B HAMNOJ-
HEHHOM COCTOAHUM, B o — 20 pa3d. Tak, and OOHYHOIO KyhoJa,koria
nepes HANONHEHMEM OH BUTAHYT B TPYCOKY, 3TO0 OTHOWEHHME pDABHO
~20, a npn NoATAHYTON Cpe/Hel YacTM Kymosa K KpOoMKe CONIPOTAE-
JI@HNe BO3pacTaeT OpMMEDHO B YeTHpPE pasa.

BupaxeHmne AJd MAHAMAALHOU CKOPOCTH HANOJHEHMA, TARUAM 00p&a-—
30M, COVZAET CIAELYDUMM:

1

o JEF=20) oy G
Vi 41/M = (g fﬂ]/dcn z (8)

raie  (x,, - BEC naparmTa B KI;
A - oTHocHTELLHAH (JOTHOCTL BO3IAYXA;
L, ~ KoS{dUUNEAT CONDOTHRISHUA DACKPHTOIO [ALAIKTA;
F - NOBEpXHOCTH KyIOAa B MS.

MOXHO CHHUTATHR, UYTO MIHUMAJIBHAL CKODOCTH HAIMONHEHMA Mapa-
I0Ta MPAMO [IDONORIACHASLREA XOPHO KB3/ADATHOMY B3 YLEJABHOH Ha-
I'pysKE M OOpATHO IIROHOLINOHANBEA OTHOCRTENBHOH NMAOTHOCTM BO3-
nyxa, HOHCTDYKTKBEHE OCOOEHHOCTH XyNoJ3 MODPYT U3MEHATL BEJRUR-
HY MEHMMAJIHHOY CKODOCTHY HANOJHEHNA IDMMEDHO B ABa pasza,

Mppaus, 410 G,r= 7 K0, F = 42 %, C = 0,8 (NpUMEHRTEIBHO
K JIACKOMY crniacarenanliomy napamwoTy) nhd = I,0, noxyanm

e | 7 o
Vmiﬂ plid J_L:-L/ ‘:W = 3,2 M/C CK,

[Ipr MOATATUBAHYN MOJANCHOR YaCTH KynoJa MJin BCTDAXMBAHNH
KpOMKE (KOK 3TO MPaXTRKYeTCd ANA [aNoHBEeENs 380aCHODD Kynoaa
[IDM CHUKGHMM HA TJA4BHOM) NOJYYHM, UTO

T

V== O [ = ‘(—— = 4,1 m/cex.
\ 42-Q0,8

lia BucoTe I2 wM, vie A = 0,25, MUHMMANLHASA CKODOCTE Ha-
OOJHERMA OYAST COOTBATCTBOHHO B ABA pal3a Oonbue,

INCJM CEOLOCTE ABHMEHEKA MapdilvuTa OTHOCHTENLHO BO3A7Xa &0 b
e My HRMAILHOM CHOpPOCTH HALOJHCHMSI, KYICHT 48TEC I 3HEDTRIHO '
HAITOAHSIETCHA, HO TaKoe UQNoNHeBKHE OOOMCXOAMT TOALKO J0 OIpeno-
JIGHHOO 3HAUCHKS CKOopooTy. HpH HEKOTODOM 2HAYMEeHMN CHODOCTH ADM—
FEHUA V¥ HAIIOJHEHHOID KYNCNA HAUVHACTCS KONeOauue HRXHeld RKpoMin.
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oTH KOJEGAaHNMA C DPOCTOM CHODOCTH ¥BOJINGHBAKTCA M0 AMIINTYAS
N YacTroTe, A 34TEM HMXHAA 4YacTh NOAOTHMI KYIONA HAYMHAET 3a-
rr0aTsCAd BHYTpPB,., Besaez 3a 5TUM NPOMCXOANT CKRJIazHPaHme KynoJaa
M BHTATMBAHME E€I'0 B TDYOKY,
CKOpoOCTh, MpH KOTOPOH KYMON HAYMHAET CKIAZHBATECA, HA3H=-
BAETCA KPUTHYECKOH! CHODOCTBI CKJIAAMBARMA B 0003HATAETCH Ve, .
DOJBMOE NPAKTAYECKOE 3HAYEHMA nMeeT K DUETHIECKAA
CKOpPpOCTH HanmoxHeHRnda V, , KoTopag o0HYHO
HECKOJBKO OOJIBlIE KPUTUYECKON CKOPOCTH CKJIAXHBEHNA, HO MEHBHE

CROPDOCTH, [PB KOTOPO{A UMEET MECTO YCTOHIMBOE LBMXEHME BHTAHY-
TOr0 B TPYOKY M HEHAOOJHAEMOTO KymoJa.,

V...M/ceK
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Puc.I6. VamencHue KPHUTUYESCKOH CKOpPOCTH HAMOJNHEHNS (VQH) 0T
BO3AYXoOpouunaemocTu TrRamm (W)
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BenrunHa KPpUTHYECKOH CKODOCTL HAICIHEHHMA 3aBUCHUT OT O0Jb-
DIOTO 4YKCJaa PAKTOPOB, BEMHEHWNMK K3 KOTOPHX HRBISOTCA: BO3LYXO-
IDOHMIIAEMOCTh MATEepKaNla KymoJa, 4YucJo n AJnHa CTpPOoH, Haluune
¥ BEJMYRBA MOJOCHOI'0 OTBEPCTRA.

[nd napawoTa, NMERIEIo caeaynume santne: F = 60 ME'-ET'Z

= 0,75 n n = 28, Ha puc,I6 npuBegeHA pacyeTHaAA 33RINCHMOCTSH
V., OT BO3IYyXONDOHKLAEMOCTH TKAHW. OHCHEPAMEHTH [OKA3AIR, 9TO
B AxanasoHe W = 800 - 5000 n/mchH pacdeTHHE JaHHHE XODOomO
TONTBEDRARNTCA OIHTOM, ,

YBEWYEHNAE JJAMHEH CTDOIl HECKOJBKO yBOMuYrBAeT V,, , NpHYEM
yeMm NOTHEE TKAHB, TEeM 2T0 BAMAHPE OKAa3WBASTCa cuimiee, Tak,
A KynoJda w3 mepkans b ypesmueHue gakrHE cTpod Had(h NpUBORMT
K Bozpacrammp V., BABOE, & LJIA KYynoja u3 IVAAKOIO wesxa -
BTPOE.

AameHeHue AMAMETPa MOJBCHOI'O oTBepeTud B npexpesax O - O, 1
IRamMeTpa KynoNa NpakTRYecKM He CXasupBaercd Ha 3usaveaun V.,
JanrpHelilice YBeAWICHRE [TOJNCHOIO OTBEDCTAA HPUBCAKT K CYUlecT-
BEHHOMY YMEHLUEHM KPUTUYECKOH CKOPOCTH HANOJHEHIA, & fpH BE-
AMYRHE TOJOCHOrO oTBepcTud donee I/5 amamveTpa Kynoaa napawoT
HE DACKpHBAETCH. '

C ypeJIRYEHISM BHCOTH, H& KOTOPOH NMApam®T BBOALTCA B A8KCT-
Rre, XPUTHYECKAA CHODOCTH Hanondedus BospacTtaeT. [IDROAREEHHO
MOXIO CYMTATH, YTO BEJHYNHA €& BO3SpaCTaeT OODATHO NMDONOPLNO-—-
HAJABHO R3MEHEHWNK NJOTHOCTH BO3IAYXaA. |

TaCGuapUTH KYy10Ja TaXke OKA3HBAWT HEKOTOpPOS BAMAHIE HA KLU
TPYECKYD CKOpPOCTE HANOJMHEHMA, YERIAMYESHME paEEEpDB KYIIOJE 11Dl BO—
AT K HEeOOJBUOMY CHEXEHWK BCJMYUHE KPUTHUYECHOH CKOpOCTA HAIIOM-~
HEeHUA,
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JATPYGKA HA TAPAIRTH ¥ PACYET KX IPOYHOCTH

Y I. Harpyska Ha napalioTH

Bce nmapamoTH N0 XapaxkTepy ACUCTEMA HATDYSKM NIDM DACKDHTHH
MOXHO Da3ZENUTL HA ABA KJacca B 34aBUCKMOCTHA OT YAEJBHOE HArpys-
K. 1 KaxZoro n3 3THX KIACCOB IPEMEHAKNT DA3ANYHHIT OOAXOR B
OHPEAENEHAN BEIMIMiHE MAKCEMANLHOYN BKCIJYATAUMOHHOH HArpy3KH
MpHM pACKDHTHY [apamoTa,

I. YzenbHag varpyska (—FH-) cosee I0O Ifr/Mg. B AAHAOM CJy-
4ag B IpOLECCE DaCKpHTUA napaiila IPONCXOAMT NMDAKTUYECKH CO-—
BELWEKHO HECYWEOCTBEHHOE YMEHBEEHRAE CKOPOCTH ZBUXECHRMA CHCTEMH.
[[pEMEpOM MOXET CJIYyXUTDL TOPMO3HOM NapalloT CHCTEMH WIN CaMoJeTa.
TopMoxeHRe NPORCXOAUT YXE B [IPOLECCE ARMKEHMA 0CBHEKTa C pACKpH-
THM TODMO3HHM [1apamioToM,

2. YACIBHASA HAI'DY3Ka MeHbme 40 HP/ME. B naHHoMm caydae eme
B [NpEUECCe DACKpHTMA I HANONHEHMST KYyNoJsa CKOPOCTH CUCTEMH CYHe-—
CTBEHHC YMEHBWAETCA, B IpOMEXYyTOUYHOM CJaydag (40<fg;<100 Hr/ﬁz},,
KOTOPHK DeAKO CHBABT HA [IPAKTUKE, HADPY3KY CJACAYET HAXOLRATEH
10 MeToANKe, CJAYRAWCH IJI NAapalnToB ¢ MANOR YASABHOM HATDY3KOMH,

B nepnoM cxiy4Yae CKOpOCTH ABMKCHWA CMCTEMH B MOMEHT [ICJAHOIO
HaAOoOJIHEHUA KynoJsa paBlla HAYAABNIO CKOpDOCTH ABUREHNAA.

MHOIO9UKCIIE HHHE SKCHEeDUMECHTH [10KA3aaM, YTO MAKCHMAILHAH Ha-
rpy3ka Ha mapamioT B Npolecce 8ro paCKpHTHA M HANOJHeHMA DaBHA

YABOCHHOMY 3HAYEHME BEJUYMHH COMNPOTUBIEHNMA KyOoJjJa B MOMEHT EI0
NOJHOTO DACKDHTHA.

Taxum o0pasom,

Rmax=2=C,F pV° . (9)
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aK noxasanm DHCHepDHMEHTH, BHIOIHSHHUE B 1947 T. B.C. . pr-
MANEM, 3TA 2aBACKMOCTD CIPABEAJNDA MU BTODOID CHRYyYA, KOTA i
IPOMCXOMLT CYWECTBGHHOE I'aleHne CHODOCTX L8 B ILOLCCCe Hurmiil-
HEHUA KynoJa,. HO B BHpAXGHEN HADMDY3KA CKOpPOCTL LOJAHA AMOTSH
HEMRBECTHOE HaM 3HA9EHUs, COOTBETCTBYXLEE MOMERTY MNOJHOTO Hi-
nDoJHeRuA Kymona V,, .

Urar, MAKCHMAJNILHEA HATpY3KAa HA OA&DAOT [P JHO0M 3HATCHIL
yABJABHO{ HATDPY3KHA OYAET

Roaz = PViCa F .

[Ipnoamxe HHOE BHpaxeHue AJA OHpEﬂEHEHRH MAKCENVANEBHO! HA~-
rpy3KY DDM pAacKLRTEM napawwra Hawesa H.A.J0CAHOB [2] B 1949 1.
OH BHpA3WJI HEM3BECTHYD CKODOCTE V., B QYHEIMN 33JGHHHX 3Ha~
yeHny RAYaNbHOP CKODOCTH M CROpOCTY CHRXeHUMA, llpmBejeM XKpaT-
KMt BHBOZ QOpMyJH, BHpaxawmel HArpysKy Ha napampT IpR eI'o
DACKDHTKH.

M3 ypaRHeHMA OTEBECHOI'O ABHXEH¥A (4) JIEKO IMOJAYIUTE CAEAYR-
mee BHPAKEHUE:

Rmﬂ'ﬂ: = — m{/.ma:z
SHAUBHKE
Vi, =V,

iif??ﬂli = g) E 4
M

rae @ - ROSOPRLIMEHT, YUYUTHBRAOWAE MOAHOTY AZarpavMH "CKO-
pOCTEH - BpaMA™;
{, - NpPOACJEMTENBHOCTE HAMOAREHKI Kymoxa, CeEK.
UCRIOYAM ¥3 STOTO ypaBHERMA (., , MOJL3YACHE TEM, 4YTO HaM
L3 BECTEH OVTH, [POXOAMMHE MapalldToM B [pOIECCe HANOIHEHAA HY-

noJda.
S=cyF . (10)

91e0b £ - KOOGPUIMEHT [IPONOpUAOHAJBHOCTR, 33RULCAENHA OT
KOHCTPYKIMM Kynoia, NPUPOZH N BO3AYXOODOHRIAEMOCTH TrRaun.Tax,
AJ KYOOAOB M3 HATYPAADLHOTO MESKZ C BOJAYXOMEOHARIASMOCTHED MC-
nee 300 H/MECEH c= 4,0, a ¢ mo3iyxonponuuaeMocTro U0 -
800 n/M%ceX ¢ = 6,2.

[IpOAONRMTE BHOCT D HAMOJNHEHUA PABHA NYTR HAXOIHEHVA, pad-
LeJeHHOMY Ha CpEeAHOn CKOPOCTE LEINCHAA, KOTODYM MLAGJIKER3HAC
BHpA3IuM TaK:

oo+
v o M
Voo =

: >

" g o CWReATE -t 1T = R T VMR R, gty e e -
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046CE o -~ NONpaBOYHH KOBQEMIMEHT, YYUTHBALWMYA HEJNHEHHOCTE
¥2MCHEHHUS CKOpPOCTHM [ADANKNTA B OPOLECCEe HANOJHCHUA KymoJa,
TaryMm o6pas3oM, MpOAOJXATEALHOCTE HANOJIHEHRA
=~
"ol (Y +V)
HlogcTamnAd 3TO BHpaxeHue » QOpMYyJIY 4ANA MAKCHMANBHOI'O YCKO-
DEMA, MONYYIUM

Y (VH o Vﬂ) (vﬂ + Vh‘) ol 4 fo_ Vaz

Jmax = "5, N0 ~2c VF
A1 KpaTKOCTH 0003HAYasd ;iw—kceﬂz/m, HALEeM, YTO
ﬁ (x 2 2
, 7R Rmaa;:(-’"k'{ff”‘"<vﬁﬁvﬂ)'
Ho V, = msznmEi' 3 yCTAHOBUBHAACH CKOpPOCTH CHUEERRSA %i: Aﬁi'_

HozTOMy CHOHYATENEBHO

VE sk V7
R e = 20
T F Ak VD

HosbimowedT KA  34RMCHT 0T KOHCTDYKUMM KyIOJN&, TDPHUPOLH
BOJOKHE THKAHE n ee BosﬂyxonpOHnuaedeTm M HAXOANTCH SKCIEpH-
NCETANBHO, AAA THAHM ¢ BO3AYXONpOIMUIaeMoCTen W = I00 -
S00 ﬂ/MEGEH K = 0,025 (artypanbHyil TIALKRYE WeJK), /I8 TRaAguw ©
EosﬂyxonpOHmuaemchL£=VV = 600 ~ 900 ﬂ/mzcem. X = 0,010, fAma
TKAHE! ¢ Coablei Bo3AyXoinpodunaemocTsw & = 0,006 - 0,008,

dopwyna (11) AaeT JAORIETBODATENBHHE PE3YJBTATH LJA HApALD-
TOB ¢ MAJAOK YASJBHOR HATPY3KOW B TeX CAYYaAX, KoIZa BHOON-
HAETCH CAeLYyOUEE HEepaB&HCTBO:

I

‘ew T T ' (1<)

[lerne YeM OnpeaeasTh HATRY3KY, HEOOXOZUMO MDOBEDUTE YAOB-
NBTBOPAETCH Jn Hepanercrne (12).

He Bcerza MaAKCHMANIBHAA HArDY3KA #a NapalnT COOTBETCTBYET
IOMEHTY HaDOJHeHRA Kyhosa. Yrorga HarpysKa 11pr CHEMEeHMM HA pac-
KDHTOM NMApaWinTe MOYET OKa3aThca COOJBIE HATDY3KHM NpH HAMOJHEHWA
KYHoaa, JT0 GWRACT TOr'A, KorAA napawnT PACKPHBAGTCA HA BRCO-
Tax coxbwe b0O - 80 xM, lpy gankiedleM CHIWKeHHR N3-38 Majon IJIoT-
HOGCTR BO3NYXA CHOPOCTH ABMXKEHWS OYyAET YJMEHBWATLCA MEAIEHHO,3HA-
YUTCHBHO ﬁpEBHmaH DA BHOBECHYID CKOpPOCTL. [leperpysxa Inpiu 2TOoM
OyueT

(II)



T

/7= (14 %gf_

Takpm 0Opasom, npp PACKpRTMN napampra ya BHCOT® Conee 50 xwm
CACGAYET CraBumBarTs HEPELPYSKY NpM Hanmosusany Kynona ¢ neperpys-
KOM TOpMOXeHus 1PA RONBHE mEeM CHuaxeHnny.

PacemoTpnm BINARNE DA3JINY Hix DaKTOPOBR HA BEJIMYAHY HaArpy3-
KV Ha napamwT npm erg PaCKpHTRA,

loBepxHOGGOD b K ynouxnag., Pa3MepH CoRpeme Huux
HAPADTOB OTNYANTCH GONbuKM PasrocOpasuem, Besuyp s TOBELXHO~
CTH UX MEHACTCA B COTHY p THCAYY pas, Baxuo HOITOMY NDOCACANTE

WIMAHIE BEJMYMHH DOBEXHOCTH Kynona gapaumnra Ha HEFPY3KY npu -
EI'0 DACKPHTRE, |

CUMOCTR OT 3HAYEHMS YEenLHGH HATDY3KE. B nepsoM canyyae, T.e.
HOT'Z& YAGJABHAA HAPpy3Ka npeBuwaer I00 Hr/mz, HAarpysxa unsmenger-
CA NPAMO IPONOPINONANBHO BeJnYnHe MUBELXHOCTE Kynona. Bo BTopom
CAy9ae, Roria yaeJabHAadg HAIDY3Ka He npesumacTt 40 HP/ME, YBEAH -~
HEHIE JIOBELXHOCTR KYNoJda (T.8. CHE®AHpA YACHABHON HATDY3EM) By—
SHBACT BHAYAJE BO3DPACTAHUS HAPDY3KHN, & 38TEM [JIaBHOE CHUFENyE
€e. AQpaKTepHAA 33BRUCHMOCTE MAKCEMAMBHOK Harpyskuy ot TOBE DX HO-
CTH KynOna 1py IasHOM Bece Ipyasa npunenesa Ha pne. I7.

{Ipn ymeapyennn TOBEPXHOCTN Kynmona HAIrpy3xa 0¥ DACKDHTHA
napamwoTa CTPEMATCA K HPGALTIBHOMY 3HAUEGHED, paBHcmy BECY CcHCTa-
MH. lleperpyska B aTom Cly4ae DARHA, TaKuM oGpazom, I.

Ipn yMeHbmennn TOBERXHOCTHN KymoJsa, BepHee, MPH MAENHX 3HgYe-
HHH:‘{‘/?HO Cpa BHEHUD c L Vﬂi » B NDBAGTE MMEET MOCTO mepnui
CJayday, Npn KOTODOM, KaK H3BECTHO, Harpyska upn packpHTHM 118 palm-
3 NPOMODLUOHANBEA MOBELXHOCTR KYOOJa: |

k7 - 1z
- & — A CHF'
Kmaz 2Gk;’5c 8E, F=V, §

llpr ReroToOpoM 3HAYeHmn DOBEPXHOCTH KyIOMZ ANA TAHIOTO 'Ly~
3& ¥ CKRODOCTH HAT'DYy3KA mpw PECKPHTUY napamwTta Oyaer Hai0osbue i,
AOTA IIpeBHILC HIE HAI'DY KM HAJ OCHMHOR HEREJNKO N cocrannser 20-30%,
TOJ€3HO 3HATL, lPH KaKol Beruumpe HOBEDXHOCTH KyOgoJa GyAeT uners
MECTO MOBHWEHHAA HArpys3Ka. OpReBETRpoBOYHOA 3HAYCHNE HEeXenaTesb-
HOM B 3TOM OTHOMEHUH HOBCDXHOCTR KyNOJa MOMHO OMNpELesnTh M3 CJIE -
AYOWMETO NPUCIUAEHHOTO SMINMDHYLCKOTO COOTHOUEHRS:
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~ 300 —

arghn ——

7 10 20 30 Fome
Fpo, I7. KADAKTEDESA JAFYCVLIOCTE MAaXCRMAJBHON HATPY3HE DU
DACKIHTHA NapakuTa o7 NOBCLXHCOCTH KYyIoaa Aasi rpysa pasJndHoIo

neca

9

F ey G
Haappmep, npp pece cunetewmy = 200 KI HAMGCABLAA Harpys-
A pET PACKDHTNN OapainTa CYyAeT Dk NOBEDXHOCTH KynoJa

)

T.e. Npn yAenpnof narpyswe 14 mr/mg. FYIenBHAST HArhvaka, [IpH
EOTCOROY Larpysxa npn pacﬁpﬂTHm ADSLNTA HBASETCH #anCoablel,
YRCJCHIO DaARBHS Kopln KRAADATHOMY M3 Reca rpysa,

Bec ¢»eTeMH .. M VARARUEA HATRY3KA Ra lapaliol
TnerunaeT LUU HP/ME, TO BEC CUCTCMH HE IVIHAGCT Ha HATPYSKY DU
NACKDETKHI napanwrs, Hph YAeABHOM 1ACDY3KE MeHee 40 HP/Md Ha-—
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‘TpYy3Ka [IPH PACKDHTHUH [TApalilTa Y BesLYlBasTC s MEHILO [1S0A0LLI 0-
HANBHO BECY CHCTENH.

FCIM Opn Y BOJMYENHA BOeca CUCTOMY COOTLCTCTHE HHO yBoRI -
BATh M NMOBEPAHOCTE KYMOAQ MapallRTa, Yrodu yieibHIA HATHY3KA
HE MBMERINACE, HATDYSKA [IDR DOCKPHTKI MapatmTa OY4eT Do3pa-
CTaTh, #HO B Meubmen crenedin. Taw, mpl ypei pdeHn® noca CreTe—
MH I [OBEPAHOCTU KYIIOJNe BADOE HAIDY3Ka 0P DACKEHTHE [&pawinTa
BoapactaeT aumk ta 50 - 507,

CEOpPOCT D B ABUNXEHIS A . B 32nrCrMICTE OT Bo 2R -
YHHH YACJABHOY HATDY3KU U3MEHEHKE CHKGPOCTH BH3 46T LA3JBIHOL

NSMEHEHME HATLYSKM (DM DACKDNTHAY [1apaiioTa. IbL-?r-> 100 Kr/m*

MMEEeT MECTO (IDINMAA nponopuMGHaﬁLHocTh MeRLY KDBRDaTOoM HAYadh—
HOY CHOPOCTH ¥ BOAZMMHOE Larpy3El DDD DACKDHTYH 02
YBEMIHEHIE CHKOLOCTHM B jBA DA34 BH3LWDAST YBeLituedy
B YETHPE G434,

- e,

A
AiLnTa. Tax,
.
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Hon ?;~-<qu KT/M™ KMEET M2CTO TOABKO SIF3KAA K [LA0l

SHBECIMUCTDL MORAY KBA(LATOM CHOLCOTH I FRINYAMNOE HADLYVIRR 1R

v

- PACKPHTHA IapawwTa, 18X, NDy WolMPECHIY CEOLOCTA R 2 Da3a  Ha-
IpY3Ka OpM DACKDHTEN HasalinTa U3MieTed Le B 4
Dasa,

BHEHGCOTA . [pn A2HHOM B302 Croleyy i AooTodiiNs’ 0 THH.
- HOJE CKOPOCTH C YREANISHEEW PHCOTH HAPDY3RZ RN pRCiouTiy ro-

LAOTA HECKOJNBRO YMERDIIEETSH, oT0 yLIBLIOHDe e ANy P GaMoT

I-"".
.
. L )
JJH ChcTeM C jJ.{PJTbHOﬁ H.:ll_L fd"'L}n ST R NI KT/, ,ﬂf’l C.roT0MN o
MBI Yo BHO Y HB;I‘;I_}_‘}"EE{D}*Z PICIREG CUETAaTL, YT ysMenanniag nysd-—

TH (JIpE LOCTOAHRSTDO KOTANHGI CKOPOCTH) HE OTQUAX48TCA HA Ja-
PEYSKE IIph DACKUHT N Mag3nnoera,

AJIE TODMONCHAS € OOMOMELD TalAU0TOB TALSDENX 031eKTon U
ASTATCABIRX AIIapatod Ouee awtyaNRiill AmianTCd Cryusil He 10—
CTOARHOA FCIHHHOK CHODOCTR A DARJYUHY BUCOTAX, &4 T00TCHHHOo M

RHAREATOPIIOW CHOPOCTH, [LARROH, Mol ¥I3B2CTUO

-
V, = Vy A

HpN TOCTOANCTBE KLAEKATODHO! CROOCTH i
BATDY3ER PN LGCHPHTHL DapslnTa ¢ LoST0M BHNCOTL OV.eT Vhahij-
YEBATBCH. V3MEHEHNE BENRYAHE HROOy3HA G0N CX0A0T, auhueplo,
O0DATHO NDOITOPIMOHAABHO OTHOCHTEALHOA AOTHOCT BO3AVXa. Talk,
HAIIPRMECD, Ha& BucoTa 12 EM, IE OTHOCETEIBHLT nﬂmTHucrhaﬂ**ﬂ,Hﬁ,
HATDY3KA MDY PACKDHTHI [2paloTd OV4eT n2invapdo o 4 asda doasine,

HOM Y HOBEPpXHOCTH MOPM DI YyCJOBMH CONTKIHZERH OLNHANORNX 3Ha-
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YeHN# MHEANKATODHHX CKOopocTeit. Ha camMom zese 37Ta 3aBUCUMOCTE
HECKOJBKO GOMNEe [IIaBHAfA, M BO3pACTAHME HATDY3KKM (B [IPDABEIEHHOM
npuMepe) CYAeT NPOUCXOZUTE HE B 4, a NDAMEDHO B 3,4 - 3,5
'pasg,

BOBAYXONPOHRMINAEMOCT D H .C YBEINYEHABM
BO3AYXONDOHMIAEMOCTHY TKAHRM KYIoJa BO3DACTAET NPOIOIKUTEILHOCTE
i [IYyTE HAanoJNHeHnd RKyaosa, 9TO0 OPUBOJANT K CHRRCHHK BEJAYMHN HA-
FpY3KRA 0PN DACKPRTUMM napaunTa, BiugHne BO3AYXONDOHAMIIAEMOCTH HA
BEAMINHY HAIDY3KM YUYUTHBAGTCH KooPPRIMEHTOM K .

KoOHCTpPDYXTHNUSBHEE O coO0OeHHODCTR .

Hpome pacCcMOTpeRHHX AKTOpOB, HA HATPYSKY NpH PACKDHTUY napa-
oTa BIMAKRT W KOHCTDYKTHBHHE OCOGEHHOCTH mapamwTa. TaK, JeHTod—
HHE KyfoJaa, oaaroiapd CONBUCH BO3AYXONDOHHUAEMOCTH, MMEOT CpaB—
HATEARHO MAJNyX HATDY3KY [IpM CBOEM HanosHeHumn. CJeI0BATENBHO,

B TEX CAYYafaAX, KOIJ& HPOJAOJXUTEALHOCTE MM YTE HADOMHEHUA
KYioJa napawnra He urpaeT ocoColi poJm, UesecoolpastHo OpHUMEHE—
Ae JEHTOYHHX KYHOJOB. |

BHCOKAs [pOYHOCTE JEHTOYHHX KYMNONOB JEJaeT WX BECEMA 07—
XOAAMNMA A7 HCHOJE3OBAHUA B KAYECTBE TODMO3HNX [ALAURNTOB.

HATPYSKY NPHM DACKPHTEE NapANKTA MOXKHO CHUBUTE M G 1OMOLBN
CETYJIRPYEMOTD NOJICHOTO OTDEDCTHA! DKM HANOANEHWN KYICJA T0JI0C~
H0E OTBEPCTHE EMEET MAKCHMANBHO DBOZMOXHNE (M3 yCJHAOBMA HATOJIHE-
HWA) DABMEDH, a {100J1€ - MPHKPHBAETCH, 0CECICUNBAA MDUEMIEMYD
CKODOCTh CHEXEHUA., VIBBECTHH TOAOCHHE NApallloTH ¢ pPYYHHM X &BTO-
MATHYECKIM DETyJIRpOBIHMEM BEIUYMHH [JOJOCHOT'C OTBELCTHA.

B ClEA paspacorana KOHCTPYRUMA napanoTa ¢ Cepuell KapMaHos,
DACIIONIOZEHHHX HA& BHYTPEHHEN CTODOHS HEXHEHN XKpoMmem, IipM Hanofi-
HEHEM KYIIOJA 5TH KADMAHH [IELEKpHBANT BXOAHOS OTDBEDCTHE, M3-33
YETO HANOJHEHWE KYNONa 3aTHATNBASTCS, 4 HAI'PY3KA COOTBETCTBEH-
HO yMeHbLAETCH,. llocse HanoJMHeHNA KapMadH OTKIQHSOTCA HADYXY.
CUMTAGTCH, UYTO OTKAOHEHHHE HADYRY HADMAHH DACYJIEHSMOT HOTOK
BO3/AYXa, OCTRKAvuWerc KyIoJd, Ha OTACKBHHE CTDYNM, YTO YCTPAHART
OGLAZ0BANNE MOMHHX BMXpEH M CHOCOOCTBYET yCTOUMMBOMY CHIXEHMD
0ApalnTa ,

3 2. Pacver napamoToB HA NPOYHOCTE

G TodIM 3peiMA [IPOYHOCTH caeundrdeckyMi B OCHOBUNME YAGTI-
MW [18pauioTa SRIOTCA KYIoa4 R CTRONH, PacyeT npodHOCTH BEAETCH
10 paspyuanimM HAUDAKEHNs M, T.€. ACCABANTCA TOIrO, YTOOH [a3py—
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rapmee HaNpAXeHne marepnana o6y (BPEMEHHOE CONDOTHRIEHRE)
ORIC paBHO MAM COJBEE [ACHETHOIO HANDAREHNH,

PacueTHOE HanpsaxeHMEe DABHO [MPOM3BEIEHUD MAKCHMANLHO BO3—
MOXHOI'O HAUDSXCHAA, BO3HMKARWEIO B AAHRHOM 3BJEMEHTE KOHCTDYKLIM
B yCJOBUAX HODMAJIBHOY 9KCnayartauu# O, , Ha KosdIUIWEHT Ge30-
nacHocTy [ .

HosdbumeHT Oe300aCHOCTR TApPAHTUPYET HPOYHOCTH NapaweTa,
ecnn QaKTMieCRaA HATDY3KA HA HEro HE NDEBHUAET OPREATYD B pac-—
YeTe MAGKCHMANBHYN OKCIJYATAIWCHHY® HATPY3KY.

BeavanHa KosiulMeHTA O8300ACHOCTY ONPEABNAECTCS MHODMMA
GarTopaMn: OCOCEHHOCTAMM I KaYECTBOM MATepHand, CpPOKOM ChyxOH
NADAIDTA ¥ MPeAHONATAVUENCH VWHATEHCHBHOCTED SKCOAVATANNK, Ha-
KOHEL, Hamed YBEepPEHHOCTLH B OPABRABHOCTH DACUETHON CXEMH M
TOYHOCTH DACYeTns,

MAHAMAJIBHO ZONYyCTUMOE 3HA4eHNe RoxpIMIMeHTa 6e300acHOCTH

/= 1,5 ofecnednBasT OTCYTCTBME OCTATOYHHX AefopMANZN npH
a0COJITHOA TOYHOCTRN BCEX DACYETHHX AAHHHX B HAJNHYME ¥ MaTepna-
Ja HOMAHAJABHON IDOYHOCTH. HAa CaMOM ZeNie NpeimodTHTENABHO OpUMe-
HATH OOJIEE EHCOREKE 3HAYEHNA KooddvimesRTa Ce30NaCHOCTH, OCOGEH-
HO AJIA [1apaiTOoB MHODOPA3OEBOI0O NPHMEHEHFd, VYHTHRAN IMTSNBHOS
BO3XCLCTBUE BHEmMHEH CpeAH, IVIABHEM OC[a30M COJNHEYHOI'O CReTa,
TeMIIGpAaTyPH M OCAZKOB, T.€. TaK HA3WBAGMOX "CBETOMOroJH".

HPARTUYECKR HARGOJIEES DACHDCCTDIHEHHOE 3HAYENHME NpAMEHASMHX
Koa(PPulUMeHTOB O83CNACHOCTH JNIEXUT B AMANA30He OT 2 710 4.

JCJACHIE NPOYHOCTH S3AINCHBAETCH CJISAYVOLMM 00pa3OM:

6, ¢ . (13)

{:L;

HamGonee BEpOATHHE CAyYal MAKCHMANLHON SKCOAyaTALPOHHON
HATDYSKH — 3TC HAIOJHBHUE EynoJa napamwra. MHOTZA, Kal yKASH-
BAJIOCH BHWE, HAMOOALINAH HAPDY3KA HMEBET MECTO 48 B MOMEHT Ha-
MONHEHNA KYyIoJa, A No3ke — NpN CHuUARLHRU, [oaToMy, Npoxlse yeM
NpuCTynaTts K pacyeTy NPoYHOCTH DALAMMTA HA MNPOYHCCTH, CACAYET

CPABHATH HAT'DY3KM, IDUXOAHUMECHd HA HEI'0 B TEYEHHE BCEIO NDOLec-—
ca pasdOoTH, '

[IoN HAIPAXEHREM DACTAXEHUSA TKAHI XYIoaa OyLeM MDHHEMATL HE

HarpysKy Ha naomaidb CeYeHMA, KaX QON4YHO, A4 HArUpysxy Ha NOIOH-
Hy®O IJuiy cedeHnss [

7

o = I/ M.
7 /
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ri.l"_-]

LA MOCTYManT UPpM pactderax NpovYHoCTyH B MapamnTOCT DOHTENE—
GROMIELICEHOCTR, A YA00H0 9TO MOTOMY, 9YTO TOMMMHA TKAHA He
BT 300 TATOGHO ONEEABTEHIHM U T oY HNM TAPAMETDOM.

LB pACHETE NPOYHOCTH Kynoa npeAnoaaraeTc s, 4YTo TKAHL
ODAHOROAEA W B30TpONHA., CURTAETCH TAKKE, UYTQ DACKDR Banmy icH
RYyaos NRCACTanIACT CoO00H MTOBEPXHOCTH BPAWEHNA, XOTa HUWRHAN
9ACTh eI cotupaercd B MEJKHE CKISAKH, O0[A3YEMHE YOUIUSAMHI OT
CTRCH, OCOOBHRY TOrAA, ECJIM KYIoJ B pacKpoe npeiCTARILIAT COGOil
NEOCHYD IBrypy. B 9TOM Ccayyae y HANOIHEHHOTO KynoJa M3CHTOK
AETEpRAa Y KLOMKM KYNoJa YXOART B .IAYGOKHE CHIAAKN W "posu",

B nponecce packpu-

B

f

r THA W HAMTOJIHEHUST KyMo-
o

foo Ja QOpMA €0 NLeTEpHe-
!r] B3ET 3HAYNTENELHHE ¥2-

MEHeHEA. HaK u3BecTHOo,
CHaYasia EYHNoJ BHTAIM-
BAECTCA B TpPYOKY

(puc. I8,a), sarem, Ea-
qNHafA © OOJIOCHOW 4YacTiu,
OH HAMNHAeT HOCTEIHLHHO
3anOJHATECAH BO3AYIOM.
BepxHan 4acTh Kymoaa
IpH 3TOM HAOMHHaAT
YacTh cdiepr, a HARHAA -
YOGUEHHEN KOHYC

(puc. I8,0). B nanrHei-
meM BCE O0JRHAS ¥ GOMb—
m8d 4acTh KOHHYECEOK
OOECLXHOCTH KYIOJAa [08-—
PEXOLUT B CECPRYCCRYD
Tmanky", Mp4enb KymoJa

., — — " 1 AT T T E e M El"l"l
oL 1o, UeHORHES GO3H HAITOJHe RS y BeJHnna ?G”* PACTET
Ky OJIi HapaunTa: 1 €TC KOD[UINEeNT Go-

— BFuodl munAsyT n Utpyonry”; o - iia- NLOTUBICHNS, Ta¥ Kag

COVPTCREC KFRONA HPORCXoANT B BopxHed . o .
! ) . } 1 I I E ].'v"!fd 'GEI

WTH, DNCTCIOHHO DEAINEGD KOHKYeoKnd RO NTPHHAMACT M .ee

HHOThH ODC HeLeX0ANT B HONYCHepIYeCKYn; O0TEKASMYW popmy . loj—

— IV ad ) L 1T HOCT IWITOJIHET : . . I
& = LKFiodt [TOYTE TOJHOCTLI DHIONHEH HOE DACKDHTHAE MApALOTA
A PARTEOHED TCM, 10 BCA JIOBEPXHOCTE KynoJa o0pasyer dosce win
SUHLDS S BHOYINIY® MOJyCiepy, MMERIYK B HWKHER YaGCTH CHAaIKR M

LI I rr
I‘rju‘-?}& =
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[IpM DACKPHTMA napammTé; PMEQIEr0 OOJBHYI YAERBHYK HADDYSKY
-
HEHMA KYNOJa HANDSKEHRE B TKAHK MAKCHMANBHOE, COREDUCHHO SCCH.
lamOonpiee HANpPAXEHNE B THAHHW COOTBETCTLYET MOMEHTY OOJHOIO
HANMOJHEHUS KynoJd, JoTO HDOUCXOAERT OT TOrO, 4YTO, BO~OEDBHX, B
3TOT MOMEHT HATPY3KA HA KYNoJ Gyas8T MaxKcHMabHA (TaK Kak oHa
TPOHOPUMOKEANBHA MALBIN ), BO-BTODHX, [pk 3TOM DAAMYCH KLMBHJIHH
NTOBEPXHOCTH KyloJla MAKCHMANEHE, & HalpsXeHME B TOHKOCTEHHOH
OCCJ0YKE, DKM BCEX NPOYMX DABHHX YCJOBUAX, KaX KM3BECTHO, HpO—
MOpIMOHANEBHD DAARYCY KDHBEBHH, ' '

bonee cnoxeH BONPOC O MAKCUMAIBHHAX HANPSMKEHWAX B KYIOJNE
napamnTa, AIMCoIer0 MAIYR YASZLBHYD HATPY3KY. B 3ToM Clydae, Kax
¥3BECTHO, B MpoueccCe HANONHEHHA KYyiI0Ja COMDOTIRICHYE €T0 O0Xa3H-
BAGTCA NOCTATOYHIL AJIA 3HAUETENBHOTO TOLMOXEINA CUCTEMY "Ipy3 —
napamoT” . K MOMEHTY [OJHOTO DACKDHTAS NALAMNTa CKODOCTDL NBRKE-
HIA 10 CDABHEHAN ¢ HIUARBHOH MOXeT YMSHBUMTLCS B HECKQTBKO pas
i TEM CO0Jible, YEeM MEHBIE YiesLHAA HATpy3KA NSLarvTa. MAKCHMIT b
HAd HarpysKa HA GApawwT NDMXOAXTCA (PREMELHO HA GOCHEZIOD TPETH
nepnoza HalogtHeHMa KymoJa, Uro XacaeTed MEKCRMANLROTO HaOpIXe-
HREFL B THEAMD KYIoXa, TO B CIMIBK C TeM, YTO B MOMEHT JefiCcTnus
HAMOONBME HATPDY3KM KYIoNJA OCXaT ¥ DAAMYCH KDHEASHY €U0 N0BSJX-
HOCTH M3JH, MAKCHMANBHOS HANDSKEHNEe B XYNoJe BO3IARKAceT HeCKCJib-
KO [I08KE, HO CE A0 HOJHOIC HATONHCHZEA KYyOoJa.

ATax, [pr pacyeTre XYNoJa mepaiioTa HA ITDOYKCSTH CREAYET
YETKO DAa3rPaipiyiaTh ABa NDPRHAVIGILAD PE3HLX oAyZas: GoJsbloil
W MaIOH YAEJNEHOHE HATDY3KM HA 13paWoT.

> 40 - J0OO KP/MB), BOIILOC O TOM, B KAKOH MOMEHT HAmoJ-

PacyveT EKynora @nopu Jo0J5bLo0oid Y¥AeJdas

HoB narpysxe (-—=>40 - 100 xp/m°)
Hak yuasusatoch Brwe, 1ol O0AREOE YACAHHON 4ATpYy3ke Mar—

CAMAJZBHAA HATDY3HA Ha TapammnT OYACT

—

) — 1.4
*’Q;r;ﬂa;z =(, 0 3

lepexolsl 0T MJOTHOCTE BORAYXa X OTHOCUTEALRIOH NIOTHOCTH
( p= 0,128 A ), nouayynm

ﬁ a oyl .
“ma:r:a-fgjffn A5 (14)
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ek
ANg KYNOJOB KDYyTJHX B nae F 4 » l103TOMY
R paz=0,10C, AD?V,? . (I4a)

HanonHeHHas BepxHAs YacTe Xyhona nmapamwnTa  mMeeT gopmy,
OIN3KyD K chepnuecrofi. Kax N3BECTHO, HANDAREENE B TOHKOCTEH—

HOX OOOJIOYK®, HATPYREHHOH BHYTDEHHIM H30HTOYHHM ﬂaaneﬂnequﬁff
OZARNHBKOBO BO BCEX HANpaBISHUAX

(;T-—;;?‘%;
A€ /° - DazuyCc KpPMBA3ZHH CHSpH.

OKCIICDUMEHTANFHHE ARHHHE HORASHBANT, YTO HANDPAXGHAS B Ky-
IOJIE IapammnTa He OAWHRXOBH [10 €I'C MOBEePXHOCTH n, Kpome Toro,
34BUCAT OT HanpanaeHnsi. Tar, Handonee HANDAKEH MATEPHAT B [0O-
JARCHOX 4acTy Kymosa. 39Tc UGEHOHHPTCH TEM, YTO B BELXHEl 9acTy
KynoJia pannyCH KpPBUZHH AMBIOT Ooﬂhmym BEJHYVHY, YE8M B HHHX Me-
CTaX, ¥ 9Ta paznHuua B CONBMOA MEpe SaBMCAT OT YOpYyTHUX CBOHCTH
MaTepnana Kymona, fnd TKAHM, YAJIUHCHEE KOTODOM IPM pA3pHBE Me-
kee 10%, papmycH RDUBKIHH B HOMOCHOH 4acTq HPEBHUAWT pAARYCH
KDUBN3HH B APYIX mecrax KynoJa B ABA pasza. AIa Haudojgee pac-
MPOCTPAHEHHEX B 114 pamioTOCT DOE HIN THAHEH, YUIMEEAUE KOTODHX
Ip DASpHBE JIEXRT B npegesax IS — 257, ypeanyeune PAARYCOR KpH-—
BISHH NPOMCXQAnT npumepHo na 40 - 80%. /g ewe Goxee yapyrux
TKAHE# MOXHO CYMTATh, HTO KpMEBA3HA B NOMNCHON YaCTH HE M3Me—
HAETCHA,

KCJN B IOJDCHOR 4acTH KymoJa HalpsaKeHnsdA LABHH BO BCEX Ha—
HPAaBICHRAX, TO [0 MEpe NpUCHANESHHA K KDOMKE BTO INMOJOKEHHE (B
OTJUYGE OT TQHHOCTGHHDﬂ WACTO ClepuYecKoil 0GONOYKR) M3MEHIETCH.
Paccmorpnm, K nmpumepy, HAOPsiCHNA B CPGAHEH 4YacTyu Kynoaa. Ha-
IDAXCHAA BAONL olpasywumed (prc.I9) GyheM HARWBATL PaAHEIIB HEMA
( 0, ), @ NEDPNEHARKYJsDEHE UM, T.€. DACIIOJIOKEHHENE B HanpaRrie—
HRR @upoT, — KOJbUEBEMX (&, ) . Jierxo moxesaTs, 4ro IONBIIE BHE

HAIpAAEHT (BTO0 CHPABERINBO AJNA TOYCK KYIOM4, HaXOZAWNXCA HA

HEKOTODOM YZAJEHUM OT KPOMKK) B ﬂigl pasa GOonblle DAANANBHEX.

Fibs:! ﬂDHH?dTEHBCTB& pacceyem KyHnoJa PDpHdDhTaubHDH ONOCKOCTERD

a0 . Harpysxa #a OTCEYEHHYD YACTE ryonona R’ ypamuosemnpaercg
PAAMANIBHEMI HAIDARCHHAMA B TKAHM KYIONA, yMHOKCHHEMZ HA 0epih-
METD CEYCHMA, IS KPYTUIHX KYNOJ0B paBsnii 47

!
R'=6.9D"
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PacceyeM Teneps Kymnod BEepTUKANBHOE NNOCKOCTHD, SAMETHM,

yTO CyMMapHAA COKOB3A HAIDY3KA HA OTCEYEHHYD MOJOBMHY DpaBHA
{

‘5 . JT4 CWIA YpaBHO- |
BemuBaeTCA KOJBIIECEHM iig’

 HAODAXEHNEM, YMHOXEH-

HHM Ba LJMHY OGYEHIST
N/ | ~ 0

R’ /
"2—= 5‘&3

N3 aTUX ABYX ypab-
HeHI} cJaexpyer, 49TO a e
. & i
MG . ~16 .
O, a )

Takoit pesynbTar,
crnenU@UYeCcKr AJId Ky~
MOJIOB NApAImTOoB, IOJY-—
geH noToMmy, 9To, [IpH-

mvad fopMy, CIM3KYD
K noaycgepe, OHM 00—

JARanT DOBEPXHOCTERD Puc.I9. K anen§ﬂEHﬁm 3HATEHUA [a-
| X ANANBHEX ( &, ) M KOJBHEBHX ( Gk )
3HAYKTEIBHO OOJBWEN [0 HADAREHNY B MATEepRanre KyaoJa

CDABHEHND € [ONYCOEDOM.
N3GHTOK Mareprana, Kax
VKa3HB3J0Ch, YXOAWT HA 00pa3OBAHME CKISJAOK R
qacTr Kyioaa,

JinamMerp HanOJHEHHOTO KypoJsa (e ero MpieJeny CeJenuo) Co-
orapmieT 60 - 80% packpoiiHoro xmameTpa. B cpeaHeM MOXHO [1DH~
HATE, 4TO = 0,35 7 . Toraa

435
6, =—5— Dy, =0175Peu D ;

" it

P03 B HREHGH

035, _
O =75~ D 7 Feu = 0,270 Pen D

B DOJCHOH YacTn Kynora, TAS paiMyC KPHBM3HAN BO3DACTAET
B cpexneM Ha 40 - 80F%, HAIDTREHRA ORABHBANTCA COOTB3TCTBEHHO
GONBUPEME, OTO yBejndelne RaNpAReHHA oC03HAYAETCHA KOodpMilicH—
Tom f. ¥ nac f= I,6. B cpeaHeli acTh Kyuona KOJNBLCDNG Hanpi-
KEHRA, RAaK COnJo M0Ka3aHo, MPEeBHAANT pAARANDBHHE [PUMEDHO HA
60% . Taxum o0pas3oM, OKA3HBAETCsH, YTO Ae3aepnCiumo OT MACTOPAC-—
TONOKEHEUA Y9aCTKA THKAHWM HanpAXeHue B UeM OyaerT
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HCKMOYEHIE COCTABNAET HEMIg YaCTEh (FpDMHa) KynoJsa, B Ko-
T DU(L, Ha—3a CHIannK I BHOYYHUH C MANHM paaAnycoMm KM BU3HE KOJih-

NEIZWE HAUPMACHAA 3HAYMTENBHO MEHDUe HallD/DXEeHUE B BepXHEl YacTn
KYIToJE .,

BeNmuray L3CHTOYHOIO A4AMCHNRS O, , JIeTKO HaiTu, paszems na-

RYSKY HA napammT HAa ero MEAexD, HDTOpHM COCTARIAET OKOMo 50%
(10BGLXHOCTY KyiI0Ja:

p Ewt

a} hi A
!
A}
|
|
Mo
%

F
Teneprs nerro monyunts pasoiIyn §opNyay A NaXOXACHNA MAK-

CRMIJILHHX SKCOAYATaIIMOHHHX HAIPAXKEHEW, AefCTBYOMNX B THAHK
KYoxa napanmitas:

= 0,73 ’”‘“ = 0,07 AC,DVF (I5)

ki1, B 0onee ofueM ciayvae
Gy=0,084C,F V.2 . (16)

Kax mMpHO na sTix TOpMYN, Bamdoiee CHABHOE RENMNMe Ha HA-

PLADEEHKA B EVIONE OKA3WBaRT CROPOCTE ADMKCHNST, BXOARIUAT B RBy—

PARGHNG FO BYOpOH CTemedsn. flanpsoxenne THAHM, Kpome TOro, Npo-

POLHMOHAQNBHO QTHOCHTAL BHONH MAODTHOCTH 1 HOBL h PITMBHT}' CONDOTH P—

TEnnA, U4edb BawHHi NpakTuy ecku EHBOA 13 NOAYYEHHHX MopMyN 3a~-

IDTACTCA B TOM, 4TO MAKCHMAALHOE HANDSAGHHE B KY!I0Je OKA3HBa—

CTCR UDRIG BPOUOLLMOHAADIEM [ABMEDAM KV, Careposaressio, npy

LOTOTORAEHEN TCUMOSBIOH CrOTEMH, COooToimueii u: RECKOJNIDENX Menkux
HApAUNTOR BMOCTO OJHOTO GOXBLINOTD, MOKET SHTE HONYUCHE SKOHOMES

I BECE YOTAHOREY 1 00LOME €8 VRIOAKE, B H0AB3Y MIOTOKYHONLHO

DRBOAATCIT ¢ije OUMH AOBOA:
Ol MOMET ONTE DINTOSHOTA H0J0 JeDKOK 3 KOMIAKTHON.

TOOMOSHOW CLCTEMH, TaKuM 005230,

HDOMHOBTL Ky'oid 00GCHeYn rieTe q Pl JAORRCTBODEHKK Cha—
AYOHETO HepaBeHc TRy:

0ISACLFYF V<o, . (17)

B I0CTax w rexmmyeckux yeyomuax na BHEAOOTRY MapalioTHEY
THAHEW OONYHO UPABOJSITCH CBOAKE © MPOYHCCTHM HA PAaA3HB (0TAENb-
HO 1D OCHOBE # 1O YTKY) I'OJOCIM TKaHR uuprton 20 MM, Hoasromy
3Ha4eHne 0, , NMOJIYYEHHOEe 110 Jropmyae (17), HEOOX0AMMO DA3NEANTE
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Ha 50(100
B 20 pas.

[Ipn pacyeTe JEHTOYHHX KYNOA0B pa3pyUaniE2e nanplasHie (10—
COQHHOTD METPA Kynona fIOLCUNTHDRAETCH TdX: [a3nymaries ycime
0/iHO¥ JIEHTH YMRONASTCHA HA HOLUMYECTRO JEHT, Ja3MelaeMHX HA Tpo-
TAXEHUM O4HOI'D METra. Hamprmep, Laspyuampiag Harfpys3ka H3 JNedTy
nakra 800 Kr, war wmexay Jedaramy - I00 . CheonaTenbuo, HAa
OLHOM [MODOYAOM MCTpE pasmewdcted [0 nedT, B na3npyudnuee Ranpd-
HEHHE HA DOTOHHOM METpe SyxeT 8 T/M(i%%~0— SO

QU) WIK LA3PYHAanyw HATDY3Ky Ha IOJOCKY Y BEAUTHTh

PacuerT HKynoxa napgamprTa IDHU

MaJdoi yieardoll Harpys3kKEe

| (F <40 KT/M<)

Caocod pacyeTa HANpHKCHRE B KYLoJe EﬂpamﬂTa, MMECI2 T
MATYH VAGNBHYD HATPY3KY, OCHOBAH HA {IDCANCACESHEW, 4YTO 3 N[O~
{ECCe BANDJHEHMA KY[oJa HArpy3Ha CaCTer ﬁaszee Y BRJMYE HUST €70
MAAeAdA. Ha OCHOBAHNE 3TOX0 B N8pDBoM [RRCARKOEXR OpRHKEMAGTCA,
Y70 MAKCUMAJLHOE 3HAYeHWE HaUrpy3KKW COOTBETCTBYET HEEOTODOMY
NPOMSYYTOUHOMY COCTOAHND HANOJIHMOEATOCH KyN0Ja, HABHPASMOMY
0T acBHM. Tag KAk MAZERE KVIIOAE B OTOT MOMEHT &ume Hejf0-
CTATOYHO BEJNBK, TO NDUHAMAETCH, YT0 CKOLOCTH CHCTEME EuiE HE
yolena CYWEeCTBEHHAD YMEHLIMTECSA. DONBILE TOTO, B MOMEHT "0AACHO-
ro" IOJOKEHNMA KYynoJa CKOpOCTHh ABMKEHEA (KOHEYHO, B 3amas) hOpH-
HEMAeTCH DaBHOW HavaxnbdHolf cHopocTa V, .

fIpn TAKOM AONYIEHRR MCHHO HAMXCATE, 4YTO

Rmamzﬂ C-c:-“;-’? E’Jﬂ Vﬂg "
rae C,, 8 Fp, — COOTBETCTBEHHD KOZGYVLMEHT COMPOTHRIEHNA
B MAAESD KyOoJa npi “ofacHoM” COoCTOSHNMX KymoJa,
B AAHHOM cJayuae Koa@imuyMeHT CONPOTUNIeHS OTHECEH He X [10-
BEPXHOCTH, & K MAZEJ0 KyiloJa ¥, HecMoTpd Ha 2870, U0 BRLMUNHA,
M0 SKOMOPMMSHTAALHEM JAHHHM, COCTADNLET TONLKO OKOJQ NOJ0RMHY

roofhrEleATa HATOJHEHH0I0 HYnoJaa (LOH = D,S'C Y. Opuermasn, yTo

R0 ABIACTCA MAKCHMANBHOH HAIPY3KOE NpH P“CEHHTHH NApALOTA, [0~
Ty YA
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Tak kak f,, =417 10 ONIACHHH paamyc XpMBA3HH Kymosa Gyzer

." | . 1 zg?ma:r_l

Ve YacC,a

WaOuToYHOE namnexpe

0 m: 4C, Y
o L 16
MAKCAMANbHOE BHGHﬂyaTaHﬂDHHDE HAlPAKEHUE B maTepuaxne Kyno-
Jia OyAeT
1418 86, VS ]

6 =3B Po 5, dg’f; 2 =0025 8V, 4Co R

lpuanmasg, rax u paHee, 4T0 B = I,6,n0ay4YmmM caepypumes

VHKOHIATCJILHOE BHDAREHUE WA IPOBEDKE NPOMHOCTVH MATEDRMANA Ky~
noJa:

004 FVy\J0Cs R < 6, - (18)

B cayvae manoil yieinHOH RAUCDY3KR HA (1apawioT, HANPTKOHUE B
THAHN KyioJla OKa3HWBACTCA [DUMEDHO NDOHODLMOHALDHHM KBagpaTy
HAavYaJBEHOH CHOopocTH. HBHOCPEKCTBEHHD M3 QODMYJIH 3TO HE DMAHO,

HO BEAb HATPY3Ka A,,,. HA MADANOT MPEMEDHO nponepunosansEa V2,
4 TaK Kak BHpDaxeHMe X, CTORT HOX KBajpaTHAM KODHEM, TO B DE-
3yAbTATE HANDAREHNS OH&BHB&BTCH 3dBuCsmuEM oT |/, B CTEneHHm,
OJIKN3KOE 2.

PasMepH KynoJa TOXE HE BXOAAT B ABHOM DUAC B BHpaxeHue
HaopaxeHns, OAHAKO MCCJeoBaHne BHDaRERUA R, , . HOKA3HEAET,YTO,
PR BCEX [IPOYAX DABHHX YCJAOBUAX M HOCTOSHHOH YAEHLHOIR Aarpyske,
C POCTOM NOBEDXHOCTK KynmoJia (Wil Beca TDY33, YT0 B IAHHOM CIHY~
4ae HASHTHYHO) ODONOPUMOHANLHO YBEJKYNBACTCS o HATpYy3Ka Ha ma-
tamoT. OTCga CAEAYEeT, YTO HANDAKEHNST B Kyaone, Kax B 4Jd cny-
44A COJIBUIOH YAGMBHOI HArpy3KHy, NpOMOPIKOHANBHE NMEPBOY CTENeHN
radapuTa KylnoJa.

M3menenne yqenwsHol Harpysun, HANDUMED €& YMBHBUICHME, BHRH-
BACT [DONOLLUMOHANBEHOEC YMCHBUCHNE CHAW, NEeHCTBYLuWeH Ha apanmT
(IpM €ro pacKpHTAM, TaKMM o0pa3oM, HAIPSLKeHUA MATEDN&IA Kynoaa .
APDUOLUNOHAIBHE KOPHI KRAADATHOMY M8 YASJLUOH narpyaxkun. Tak,
YMEBHBUCHIE YICABHON HAI'DY3KIN BABOE CHHXAET HANPAKEHHNE B 1,4 pasa.

He OCTATOK NMPUBENCHHOH GOPMYJNH AJAA ONDEAEASHNA HAUDAKEHN |
B MATepraJc Kynokia 3awaundaerca B TOM, YTO [NoHATHEe “omacHoro™
COCTORRNA KyNOJNa DEChMa ycJOBHO, [Ipesnonaran, YTO MaKGUMAIb—
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HAd HArpy3Ka CO3JAETCH IPY ABRREHMN DACKDHBADWEICCH EYNOJia C
HAYAJNBEHOH CKOPOCTHD, MH TEM CaMuM OCYCJAOBIRBAEM BBEIEHME B pac—
YeT CpPABHETENBHO MAJMOTO MMACKH KymoJa, & CJASX0BATENBHO, B MAJO—
PO pAjEyCa KpMBR3HH ero cPepmuecKoll yacTu. Kar U3BECTHO, HaNpH-
KEHAA B TOHKOCTEHHO!I CODJIOYKE [IPONODUNOHANLHEE panRycy ee Rph-—
BU3HH, HAa OCHOBAHMM CKA3aHHOT'O YMECTHO OXMAATE NOARNEHME GoJee
3HAUMTENBHHX HAOpI<eHut B MaTeprane Kynola HECKoJbKo HO3xE —
NpA GOJBMYX pajguycax KDUBHZYH, XOTA OPA 3TOM OYZET HMETH MECTO
HEKOTOpOE YMEHBIEHKS BEJWYMHN HATPY3KM HA OapaloT.

PacgerT ¢cTpono napauwmpTa

[Ipm pacdeTe CTPOIN NPRHKMAINT MAKCHMANLHYD HATPY3KY, MPHXO-
JAIYRCA Ha apauioT, KCAM 374 HATDY3Ka OKA3ZHBRETCH MAKCHMANEHOH
NIpH HAIOJHEHIN KyloJaa, &

HE B TPOLECCE CHUAGHHSA &

GOJIBUAX BHCOT, CAEAYET R
YYECTh BO3MOXKHYD HepaB—
HOMEPDHOCTH HArDYXeHns
CTPON., JOCTATOYHO XOpO—
nYe pe3yJARTATH ZALT A0NY-
WEeHnE O TOM, YTO OAHOBDE-
MEHHO HATPYXECHH JAxumh 2/3
BCceX crpon. Kpome 23Toro.
HEOOXOANMO YUMTHBEATE #Ha-
KJ0OH CTDOI 10 OTHOWUSHND K
HaIpanieun AeicT ByLme i
narpysky (pne.2Q). B aed-~
CTENTENBHOCTH, O00%XATHE Ky-—
noJya Npe AeiCTRMR MAKCH-
MaJIbHOA HATPY3KM YMEHBIE-
eT yroJa of , HO 2T0 nietT

B 3anac¢ OpoviocTh.

MaxcnManpHAH BKCIAYa-—
TAIMOHHAA HATDPY3K3 HA O~
HY CTpONy Oyler

max

—

p 3 ) K)IT?LEI
P2 e0sel
nras /7 = KOJUYeCTBO

Pruc.20. K pacuety yeraufl B ¢crponax
cTpoft, napaiLnTa
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fak xax o = I5 - 250, TO MOXHO cyuTaTs, 4To
Brpp = 1,6 Lrras
LapasTna npovytoe i CTPOIr OyAeT o0aechnedena p Tom CJayuqae,
ecan yenime Fy | paspymaouae CTpONyY, OYAET COABWC WAN paBHO
MEKCHMANLHCH SKCIIMYATANUOHHOI} RalpysKe Ha ogRy CTpOIy, VYMHO-
KECHHEOH HA RosdiuLMeHT 0830NAaCHOC TH

L |
*

’};}-’??LI;I
by 167 ~za= (19)

Kosdbnimenr OR30MaCHOCTH, KaK A UPKR pacuere Kynosaa, Lpy—
HUNMAGTCA DaBHHM OT 2 1o 4.

Y 3. Y4er mawvesenns TLOMHOCTH MATEDHAJE TKAHA KVNOJa
NapannTa 0py KUHeTHYECKOM HATDEha

TopMoReHne BO3AYXa ¥ TPEHRE €70 B MOrpasMYHOM CrOe BHIN-
BAET HAIDEB, HABEBAEMHI KAHETHYCCKMM, Temreparypa poszyxa =

TOUKE, T4 CKODOCTH AMMKEHEA €U0 DABHA HYK (TouKe nmoxHOro TOp-
MOREHHA), MOXET OHTL onpezenena no opmyne

a2 . 0 V Z
] érgpﬁ i é +5 W) \

rae - TEMIEDATY DA CReIH BOC;

Vo - CRODOCTE ABRAECHAS TEAZ OTHOCHTENBHO PO3AYXA B M/CeK.

Temieratypa tena moxmer CYUNECT BEHHO OTAMYAETECA OT TEMIEDATY—
PH BO3LYXa B TOYHE [ONHOTO TODMOXERWUA N3-37 TPEX OCHOBHHX (hax-
TOLOB:

a) NOTepd Tenia npu [IELEXOAE OT BOBAYWHOH! Cpeaw K TENY 3

C) Jydeacnycrauus; |

B) OTBGAA Tenna BEYTDE Taxsa,

I puMesnTeRsiO K HAPDAUOTY MOKHO CUNTATL, 4T0 JYYEHCIIYCKaHke
1 OTEBOA TEAJa BHYTRL Tesa (IPOTPER €1'0) 0Ye:HDL MATH. lorga, cyy—
Tasg, 4YTO MAKCHMANLHAS TEMAEDATYDA MATCDAAAR KYNOJ2 ACCTUTQeT
807 TEMIEDATYDE DBO3AYYXa B TOYK2 HOJHOTC FOPMOREHRA, MONHD HAji-
TV MPeACNSHO AONYCTUMYH CKODOCTH 7TH4Ke Hy o TapamoTa 1o Jiopuyse

Vopes =50 €0, 08L 08" (209
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nifls éqpﬂ7-n;w CILHAA TEMICDATYPA HATLPEA, Dt KOTODNOH nmaTo—

puajl RYyMoJa HAYMHAeT Hel00veTivm TEPATH IIDOYHOCT B!

AE° SOMRELATYDHEE sanac, pana 10 - 50° 1 ompezesmie-
MW NPRPONOE THAHW, NpOLOAXATENbIOGT 50 HATDEDA ,

AOCTOBEDHOCTRR HANKK [poACTADNIEHUE O CHOLOCTH Rup--

KEHNS, TOMIS[aType CLeiy n XEPAETELICTHRAX MAT G-

prasa.
KanpoH u HelIoH jame npu RpaTKOBpENMEHHON HaTprpe zo 120%0
CYMECT BEHHO TEeDA0T CBCK [1DOYHOCTE., KﬂontaTcﬁjw HE MATCD 4NN

AOPOUO BHAEDENBAKLT HATPEB %0 300 - QDODC, TDABRIA, B reidaana
TOJBK0 HECKONBKHX CeKYHL. DoJee BHOOKDMH APOYHOC THYMY X8 Dax-~
TePUCTAKaM DpW HAIDEBE OGMaZanT TKAHH K3 CTEXIOROACKHY,

A1 NOBHWEHRA CTOHKOCTH MATEPHANA KYHOoIa Nnpy S0JRIEX CEO—
POCTAX ABHXCHUA, & CNEAOBATENEBHO M SHAUKTENBUOM Harvgpe, pERo-
MEHLYCTCHA NPRUMEHATE ARYXCJACHHHE TRAaHH.

S 4. [puMEDN 00 onpeneneHup HACPY30K B pacyeTy
NapatoToB HA OPOYHOCT

L. Onpexenuts Harpysky Ha HapaloT NpH ero DaCKDHTARN, 80K
= 1000 xr; F= I0 M% V, = I50 M/CeK; Up = 0,6, Zucora ~ 8 KM,
(o radaune GTaHﬂapTHUﬁ aTMOCEpH H&hUﬂHM YTO p= 0,067,

CHavasa onpeenMm YACJABHYHD HAUDYy3Ky HA NApAlOT:

JAd onpenesewns Harpyska PR DPaCKLHTHR NapamoTa BOCHONBIY—

eMcA Qopmysiolt (9), cupapesanBoi LI NArailuToB C COJBUNOH YIETbe
HOU HAI'pY3KOh:

Rmax= Cyp F Vo= 0,6-0,067- 10 150° = 9000 kr = 9 T,

<. OOpenennTes HATpy3Ky 1P DACKDHTEN MapamnTa B TeX Xe yo-
JOBRAX, ecanm £ = 200 M°, Txaus wymona - Raprachuit wexx, C =0,8.
LNA KapKaCcHoTOo moﬂﬁaﬁfﬂ 0,0 (me ycnosnn napamwr ameer Mﬁﬂyﬂ
YBJIBHYD Hdrpyadx)ﬁf“—‘ﬂﬂrukaﬁ

[pOBEPHAM MDaBOMOYHOCTS [10JIb30RANHNS GopMynofi onperenedus

HATDYSE Ha MapawnT (II) ¢ moMowsb Puparenms (I2):
Y YE _ 06 VE_ 187000 V200

kK AGF Tk 0,54-0,8-200 0,01

=I90+I410=T600 m%/cox

2




o0

ﬂ 2
y nac V= 1002 > 1600 ME/CEHE. CregoBartensHo, QopMmysa noj-
X0ANT, |

kVi+ VA 002
Rmﬂngﬁ} A Vo + = 2.1000 0,01-100"+74 1

Tenepd ONpeAaauM BEJMUNHY HATPYSKH 1IpH DACKDHTHH HapauwTa:

X - _ o.70° 114
KVZ +2v F 0,01-190+2-14,1 30,1

= 7,6+ 10° kr = 7.6 .

3. |IpCMMEHMTENBHRO X YCJACOBEK npumMepa 1, HAPTH MaKCUMaNEBHOE

DECMNYyATALMMOHHOE HaNpAREHNE B MATEprase KynoJaa,

Jo

e CBA3WBAA pemexne ¢ ¢OpMON Kyhosa, BOCHOAL3YEMCA $HopMy-
(I6):

G, = 0,08 4C,VF V) = 0,08°0,0678-0,6Y10°I50° =

HEEe

TOK

= 64-6,7-0,6"2,25°3,16 = I840 rr/M.

4. flono0pars JEHTH AJNA Kymoka napanora, ecant =1840 rr/Mm;
; paccToamme mexay JeHTasmdl= 70 mm.
HavneM pAacuyeTHOR parpyhantee HanpaxeHue:

(o

f 6, = 3-1840 = 5520 ®T/M.

OnpesesyM pACYETHYR HATpy3Ky HA OJHY JEHTY:

P=f640=5520-0,07 = 3387 Kr.

[lo tacnrue pphraoxeHns 1 puorpaem JeHTY JTH-43-450,
A el
L f_%r?‘

CaKTHYECKNE 3HAEHUe

5. HPHMEHNTENBHO X YCACDUMM (IDAME LA £ ONDEAEAUTE HEOOXOAN-
BPEMEHHOE CONpPOTHBISHAE TKAHW Kynoaa, ecom [ = 2,8,
Bocronbs3yeMCH mopmyﬂoﬁ'(IB):

ax= 0204 - 2,8+ 1001 0,54-0,8-7600 =
1,2 3300 = 640 ®r/u.

Gy 2004 F VY 4 C, R

Monmocxa rxaxy mupueoed 50 MM AONXHA MMETH HpPOUYHOCTH HE Me-

t;; = 32). [lpoyHOCTs MaTCDLUANA KyROJa ZOCTATOUHA,
I
KAaK HApHACHMH welit MMeer paspymanvuee HaNpaxedune (cM. Tasd-

nully npunoxseluss I), paszoe 650 Kr/M.
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CPEfCTBA YMEHBUEHMA CWIH YRAPA TIPY [IPH3sMISHYN

0 I. ABRTOOTIEIKE

ABTOOTLEOKA CJIVERT AJA OTASJeHMS Ipy34 OT [apaumnTia ocKe
NpRSEMIEHMA BO M30exanlte NPOTACKMBAWIA. ABTOOTURIKA DA3MEMN3CT-
CH MEXAY Tpysom ¥ napaumnToM. (HA A0NAHA 008CIETUTEL HIAERHOE
COEAMHEHME TDPy3a C MApAUKNTOM [pH TPAHCICPTHDOBKE, MOABECKE, B
10JeTe, B [IPOLECCE PDACKDHTAA [MapaildTa N OpR CHARCHMA.

Prc.2I. Cxema pu4axsoll apRTOOTHEIKM KOHTAKTHOIO I€iHCTERRAL
1 - ABTOOTUARIIKA B 34AMKH4YTOM COCTOAHNR: 0 — 2DTOOTHENKE DAROMH—
Hyra; 1 - Koym; 2 — pHYar: 3 - Kaiarxa; 4 - Tpoc; o - OPYyXRRdy
6 — KopoOuaTaa KoUTaKTHAA 000pa
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