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TAUKEHT - 1967



YIK (575.11:252.2)631.67.001.2/33:633.51

lonMB x7ONYATHUKE B NENMHHHX COBx03ax ['onozHoft cremu ¢ no-

HONBE TPYOOK=CAQOHOB M I'MOKUX TPyoonmpoBonmos. Yennxanor M.I.
YalHTW, Tauxernt, I967.

Ha ocroBe MccierzosaHuit ¥ ofo0meHiA NepejoBOrO C.IHTA
aBTOp TMOZPoGHO pasupaeT CXCMN DACTIONOKEHUA TUOKMX Tpyco~
[pOBOZICE HA NOAUBHHX YYacTKaX, JaeT PeKOMeHZAlMA 10 noa-
Gopy, packnaaxe, COOpKe M XpAHEHMD TUGKUX TpyOOTPOBOZOB M
cudOHOB . .

Bpomppa pacCYMTAHA HA MHXEHEDOB, NMPOCKTUPOBUMKOB,
THEDOTEXHKOB, AIDOHOMOB M ADYrMX PaGOTHAKOB, SAHATHX B
0pOWAeMOM 3EMIEHETIHM .

Pucynxon I4, radnun 7.

Noa pensuwnuell kapMzaTa TEXRHYECKMX HAYK
H.T Jlaxraera



XOSAUC TREHHAA OPOCUTEJRHAA CETH B UEJWHHEX CORX03AX
MONIOAHOA CTEIN

OpocurensHas CeTh B UENUHHWX GOBX03ax I'OJOAHOK cre-
N4 COCTOWT M3 OTKPHTHX KaHaN0B B (8TOHUDOBAHHOM, MBPEJKA
3eMAAHOM pYyCNe, Xelie300eTOHHHX JNOTKOB ¥ IOJAREMHHX HEMOp=~
HHX TPYOONpOBOAOB C TW/IDaHTaMU. llocneinee 3BCHO, NOZaWEES
BOZY HEMOCPEACTBEHIO HAE MOJA, BUMOANSHC B BUAE AOTHOB M.
BAKPHTHX Tpyoouposopon. [Ipm npoOeKTHPOBAHWM CETH NMPEAYCMOT~
PeHO COKpaTUTE NOTCPH BOAH, NPEXOTBPATHTH NOAboM wl~
HEPaNN30BAaIHNX TPYHTOEMX BOJA M ABTOMATH3UPOBATH NCIME.

Moz Hanopos(He MeHec MeTpa) MOXNO &BTOMATUYECHA TIO-
AaBaTh BOAY MO TulKum TpySonpososaw omioBpemelso 3 300-410
doposA. Buenpenue coBepueHHNX 'PPYGONPOBONUB, NONNB AN HEX

M ZOXZEBAABHWX Mamull NOAHOCTHO MEXAiHn3MPYyeT NONHUEB.

llp maoxoff nMozepXHOCTH HEBOBMOKHO PABHOMELHO YBASK=
HATE noJie, SOPeKTHBHO MCNOJLI0BATE MEXBHAIWH, MOBHCATE MPO-
HABOAUTCINLHOCTE TpYyHd.

laaHupoBK& NpeloTBpAUAET JACGACHNOCTH Moys. Tpelosa~
HHA K BHPABUGCHHOGTA MOJANBHEX yHacTHOB NpU JIOXJEBaHAM 79
&, UTO W Npd CODOBAKOBUM NOJNMBE, IDEEXE BCCTM0O H& 3ACONSH-
HHX B6MJAAX, I'Je NPOMHBKA N0 J&T0NAAGMHM [JIONEIKaM—e AKHE T~
veHHO afdexTuBHAA Mepa NOAAepEaHUA OAGTONPUATHOrO MEAUODa=
THBHOTO COCTOUAHMA iIOYBH. la CnNuaHMPOBEHUHX [OJAX ofscne-
YHBAETCH HYEHAA TOYHOCTL CebBA CEMAl.

LA MOBHUEHUA NMPOUEBOAMTEAEHOCTH Tpyd&a M PABHOMEPHOTOD
yBHOXHEHMH [IOYBH XeX1TedLio IIDI_!TU[]HIJ NMAdHUDOEATE HDBHPIHUQ'I‘.E
nepex CeBOM ANMHHOOA30BLY MNJIAHWPOBLMKOM.

[lpy BO3AeNHBAHAM XJIONUATHUKE M ADYTUX CENbCKOXOBAKR-
CTBEBHHNX KYJNBTYp Ha uﬁumaeuux 3eMIAAX MNONMB-CAMGA TPYAO~
eMKas onepauua. [ipd nonpbse XAONYATHMRE U3 HpeMeHHOR Opo-
CMTENBHOW CeTH OroMOBKM OOpO3f Iaxpennany yumow (mepwuom),
Gywaroll, XOULEOBHMM TPYGOYKsMW M T.A. /UR noamsa rexrapa
xiongarHuKa sarpayusanocks [,5-2,0 yenoBeko-JHA. .

Oco0enio TPYARO MOJMBATSH HOYBD, KOMJIA MS-38 YrPOsSH



pasMuBa BpeMeKHOH ceT NOAWB NpeKpamawT, i BOAY cOpackpan?
® BAYDH.

Bpeselnne OpOCHTENM M BHBOZHHES GODO3AH 3ATDYAHAKT Me-
X8HE3MPOBAKNYD 00paloTKy NMOCEBOB B NMPOAONBHOM ¥ NONEpPeYHOM
RAMPABNEHMAX TPAKTOPAMH, OCOGEHEO HA MAJOYRMNOHHHX MONAX.

Hapeswa nepea nmonWsoM ¥ 32paBHWBAHMe BpeMeHuOl opoch-
TenLHOU ceTi mepeX 0GpadorTroil NpHBOZMT K morepe X0 2,5-3%
opomeeModl nuomagu m no 20-30% BozH, nozaBaeMOf#f Ha y4acTOK,
HO DMABTPAUME M “CMApeHMe .

Ilps KBAAPATHO-I'HEIZOBOM CEBe CNOCOOH W TEXHUKE (IONHBA
AONXHY 06ECNcYABATH BOBMOXHOCTE MEX4HW3AUWK BOEX CEIBCKO-
xosfAloTBeHHNX paloT HA YKPYMHEHHOM NONMBHOM y4YacTKe, B lep-
BYP OuYepeAs, NPOACALHO~NONEpPedYROM 00paGOTKM NMOCEBOB B JABYX
HAnpaBIeHUAX ,

MpuMenerne HOBOH TeXHuKH NoAmnBa (TPYOOUYEK~Cit. YHOB,
THOKMX TPYOONpPOBOAOB) JAaXe HA HEAOCTATOYHO CIUIAHMPOBAHHHX
NOJAX , NOBHWAST KBYECTBO NONUBA, NPOMIBOJMTENBHOCTH TPYAA
K x09QPUINSHT HCNONBB0BAHIA OpowaeMux 3ement (rada. I).

NI0JWB TI0 BOPO3LAM

Monus TpySoukamy-cudoraNn ¥ TUGKUMH TPYOOTIPOBORAMM =
ONMH M3 BMZOB GOPOSAKOBOTO MOJMBA.

Jin monuBa XAOMYATAMKA HeOOXOAWMMO B nepByn odepens
NOBHAKOMATHCH C TpeGoBaHMAMKM OCHYHOTO noNMBa no GOpo3zaM,
HAYUMTHCA NPABANABHO BHOMDATEH SNIEMEHTH TeXHMKM GOpOBAKOBO-
ro moausa. NpHMEHKTENHHO K KOHKDOTHHM JCIOBMAM ONpPENETHTH
AMMEY GOpO@iH M pacXoX BOAM B roXOBHOK 4acT: GOPO3AH.

Jlaxe B npezenax OAHOrO Xo3aficTBa BpAA AU MOTY® GHTH
NOJNMBHHE GOpPOBAH OXMHAXOBOK AnMMH. Ha OAHMX y9acTKAX MOX-
HO HapesaTh Goposad AnMHOM g0 300 M, Ha Apyrux—ie Gonee
150-200 u.

* Ha UCHOBAHKHY MHOTOUMCHEHHHX MCCAe]OBaRWit, MpOBEJEHHHX
orZenou opomerus CAIMIPH, B.E.Epesenxo, M.[l.Meauuc, A.H. Ja-
miz,, C.M. KpnBoBa3, H.T.JaxTaeB # Ap. PEXOMEHLYOT BHOM-
paThs AnuHy MONUBHWX COpO3Z i pazuep ¢Tpyll 3 JaBUCAMOCTH og
YKXOHOB MECTHOCTH M BOjonpomizaenocTit (Taén. 7).



Talnuua 2

Yrnon noBepxHocTH |Boxo- Jymua Pacxoz BOAH B
nponu— | .GOpO3ZH, G6opoa1y, A/cex.
1{GEMOC T M.
MOYBH
Boasmolt 0,007-0,0I0 cnaGas| 250-350 9,1-0,3
250-350 0,05-0,I5
Cpeznuit 0,003-0,007 -" 250-300 0,2-0,5
250-300 0,15~0,25
Mamiit 0,002 2 290-250 0.4=0
200-250 0,20-0,30
Bonbuoit cpeanff  250-300 0.,2-0.4
250-300 ¢,10-0,20
Cpexnnnit " I50-250 0.4~0,6
150-250 0,20~0,30
Mamstt e 00115 0,5-0,7
I150-200 0,30~-0,40
Bonsmol BucOKan|  I0C-ISO C,4-0,6
I0G-I50 0,25-0,35
Cpennuit oo . I00-I20 046-0,8
i I100-120 0,35~0,40
Mamtt " 90-100 0,8-1,0
90-I00 0,45-0,60

Npuveyanne. B umonurTerNe npusezetl XaHike N0 NEpBOMY M BTO-
poMy NMOJMBY, B 3HaMeHaTeNe - MOCHOZYWUMM NONABAM.

Mpu yxzonax Ao QDOI npomyck#as CnOGOOHOCTS W AXMHA Op~
POSAH . PE3KO yMeHBUANTCH.

YBenuuenue NpPOMYCKHOH CIMOCOOHOCTH M AJMHN GODO3AM -
yBENMYMT NPOUBBOAMTENBHOCTE A0 2 ra.B CueHy.

Ha yrmonax wmenee 0,00I u mMPOKMX MEXAYPAABAX ANUHY
MONMBHHX GOPO3Z MOXHO yBeauumss zo 250-350 u.



TI0JMB C NOMOMBY TPYBOYEK~CUPOHOB

llpn mommMBe XJOMYaTHUKA C NMOMOWBI TpyGoveK~-cHHOHOB
EOT HEOOXOZMMOCTH pacKanmwsaTh BpeMeHNHH OpocuTens u Hape-
38Th BCNOMOTaTenbHHe GOPO3ZH. TPYOHM—-CHJOHM NMOZEKT B Kax-
Zyn GOpO3AY NONUBEYL CTpYi, BEIMYMHY KOTOpPOW BHOMpAWT B
38BUCHMOCTH OT NMOYBCHHHX M DPENBEQYHHX YCJIOBMI.

B pesynsrare 3HAUMTENBHO NOBNWAETCHA NPOU3BOIUTETHHOCTD
Ipyna, YIyumaeTCA DABHOMEDHOCTH YBIAKHEHHS NOUBH, MCKID-
9eH ¢GpOC BOJAH.

llonuaTuneHoBHE TPYOKA~CHPOHH ~OTKDHNTHE ¢ 0GOMX KOH-
DOB, NIABHO M3OTHYTHE OTPe3KU TPYS. NnO QopMe NOMepeuHOro
MpoQuNA AaMOH BpeueEHOro opocurens (puc. I).

Puc. I. Noamarunenosasn TpyOka—cudoH B pacore

Ina pasnuyHNX NOYBEHHHX YCNOBUMl TPYyOKM-CuUOHM BHIyC-
wanT anauerpom 20, 25, 32, 40 u 50 MM, C To;mWHON, CTEHOK
1,6-2,5 . u pmmuoft 1300 wi. (puc. 2a,6,B). Bec TpyGrm
B 38BUCUMOCTH 0T AuaMeTpa B npezenax I00 - 300 r. Noxms—
TUNEHOBHE TPYOKM B 2,53 pasa Jerue MeTanNHueCKUX U 4-5
pa3 pe3uHOBHX. [lonMBanbUMK MOEeT NETKO NMEPEHOCHTH M pac—
KNaguBaTh TPYOKH HE MOJe.

llpu momuse, Kpoue TPYGOK,KeNATENBHO MMETEH IeTKue
BOZONOAMNOPHENE NEPEMEYKN A3 NONU3TUACHOBOR IUIEHKA BECOM
He Oonee 2,5-3,5 Kr.

NonmuaTinenosan nepeMHYKI-KYCOK MONU3TUNEHOBON IIEH=
xa I800 x I400, ozma npoZonsiafg EPOMEAa KOTOpo#d NOZorHyTa
newnel hzanefpau 75-95 wM. m NpEBApeHa E MONOTHY. B merin
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Puc. 2. Tpy6ra-cudon;ad-nonuarnnesonan;
B- pesuHOBaA

BNOXEH KapKACHHIl CTepXeNb,. MNOZJepAABADIML e HKY B Bap—
TUKANBHOM Mozoxenuu (puc. 3, 4).

Jinis cGpoca Hemcnons30Baklof BOAN M3 BepxHero Oneda
B HUXHMH crpema nporu6a KapKACHOTO '‘crepxHA AONXHA OHTH
He Menee 8-IOcu.

[lponyckraa crnoco0HOCTH TPYOOK-CUPOHOB B 3aBHCAMOCTH
OT AMaMeTpa M HANOpPA BOJAH yKa3axa B rTadauue 3 4 Ha pACYHEE S.

7
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Puc. 3. BpesenToBaA BOAOHANODHAA NMepeuuuKa: I-3acTexka;
2-peryiupoBOYHOe OKHO; 3-uianaH; Y4~nepernazuna (ann-

unEuMeBad Tpyca)

(300

Puc. 4. MonuaTuneHOBAs BOZAOHANOpHAA MNepeMHYKa
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Puc. S. Onpezenelue AaMeTPA MONAITUIEHOBHX CHOHOB mO
HAMOpY BOJAH M NONUBHOW CTpye, M.



TaGauua 3

Karepnan Iaauer Hanop, CM.
CHOHOB,
My 4 6 8 I0 {I5
NoauaTunex 20 0,19 |0,23| 0,26 0,29|0,36
30 0,42 |0,5I| 0,59 0,66/0,8I
40 0,75 |0,91f I,05| I,IB|I,44
50 1,16 |I,42| I,65| I,84]L,25
Pesuna 20 10,13 |0,I7| 0,19 0,21]0,25
30 0,30 |{0,40{ 0,47| 0,52|0,82
40 0,60 | 0,72| 0,82 0,97|I,I3
Heots 20 0,I4 | 0,I71 0,20 0,22 —
30 0,320, o, 0,50 —
40 0,46 | 0, 0, 0,88 —
50 0,30} I, 1,23 1,3 —

[liA HOpMANBHOPO MOAMBE FeiTapa OpomaeMoif mIomazum XJjon-

JaTHMEA HEOCXOAMMO 25 TPYGOK-<..

JOHOB.

CrouMocTs TDYGOK~CUGOHOB MO neHawm 1965 r. npuBefeHa B

ralinme 4.
Taéanna 4
i 0CTh G.
. mrgei:: Tglml:g:' ﬁgf-._lu, ___(}._t_qguml;TDS Ha
NEeTD, Mu MM. r. I kr, M, %nnon
225 M,
Mommasruaen | 17 1,0 | 44,8 | 3,10 | I40 | I7,5
20 " 53,5 3,10 17,0 | 21,0
%0 " 143,0 | 3,10 | 44,0 | 55,0
50 w  |2so,0| 3,10 | 77,5 | 97,0
Pesuna 19 3,0 |2I6 0,91 23,5 | 29,5
I9 3,5 | 318 0,91 29,0 | 36,0
P 5,0 |462 0,91 42,0 | 52,5

Io




BuGOp CXeMH pacroyoxeHus BpeMeHHOH
opocuTenBHON CceTH

Ilp_NpozOALHO} CXEMEe BPEMEHHNWE OPOCHTENH Hape3ant
napannensbHO HanpaBlenuo noamsa. Boay mozanT B BHBOJHHE
Gopo3AH, Hapesaeuue MEpneHiKYNAPHO BPEMEHHHM ODOCHTENAM,
a W3 BHBOZHHX 60p03j7, B MOJNHBHHE.

PaccTonune uemAy BHBOAHHMYU GOpO3JlaMd 3BHCHT 0T ZAJNM-
HH NONHMBHHX GOpo3f.

py nonepeuroil cxeMe BpeMCHHHE ODOCKTENM HapesanT
nepneHAUKYNAPHO TNMOJMBHHY COpO3ZaM,C NOMOmBY TPyOouex-CudOHOB
BOZA B NMOJNWBHHE BODOSAN IOJAeTCH CpPasy 43 BPENEHHOTO ODOCHTONA.
[lp4 NOCTOAHNOM YKIOHE BZAOND YyYacTKA MEXZy BPEUeHHHMM OpO-—
CuTeNAMY OMNpeZENADT TaK®e ANUEY IOJIMBHEX Goposz (puc. 6).

Ecnu yKNIOH BRONB y4YacTHE HENOCTOSHIMM, ANMHA GO~
PO3AH ¥ DAcCCTOfHUE MEeXNy BpeMeHHHMW OPOCUTENAME 38BUCAT
ot penseda (paccTOAHUA MExXy TANbBBEraMH ¥ BOAOPA3ZENBMK
MuKpopenseda). BpeMeHHNe OpOCUTENM pacnonaraptT no moneped-
HHM BOZOpa3dzenan (NOBHEEHUAM) MMKpOpeibeda ABYXCTOPOHHHM
KOMaHZIOBaHUEM.

[IpomycxHyw CMNOCOCHOCTL M CTAHAADTHOE MONEepevyHoe cede=-
HHe BPEeMeHHHX opocuTene#f OONYHO MOAGMpART B COOTBETCTBHM
¢ pacxozous Boauw 20, 40, 60 u BO n/cex.

PasMepH BpeMeHHWX opocuresieit (wupura no zEy B M
rayouEa “H') npu pasHNX PacXozax BOAH ¥ YKIOHAX YKA38HH
B radauge 5.

TaGnuna 5
—— Pacxoz Bojd, 1/Cex ;
s 20 40 60 80

B H B H Bf H B| H
0,001 30 [30 [s50 |30 [s50[35] 5040
0,00I + 0,008 | 30 25 40 30 50| 30 | 50 |35
0,005 # 0,007 | 30 20 - - - - -l -
0,005 + 0,007 | 30 20 - - - e A e

BpeuelHHe OpOGMTENM Hape3awnTCA KaHaBoOKONaTeaeM B NOJIYBHE M¥e~

11



Puc. 6. Cxesma BpeMeHHOW OpOCHMTENLHON CeTM Ha NMOJMBHOM YyYacTHe
(a- 0AHOCTODOHHETO KOMAHZAOBAHWA; O— ABYXCTOPOHHETOj
B~ OAHOCTODOHHEIO MUTAHMA; I'= JIBYXCTOPOHHETO) :
'I - pacmpezenurensHuil KaHan; 2 - BpeMeHHNH OpOCHTEND;
3 — BHBOjiHHEe OOpO3ZH; 4 = NOAMBHHE GODOSJH.

nonyHacHmd HeraAyYOOKO,TaK KaKk JPOBeHb BOAHW AONXEH OHTE
BHme NOBEpPXHOCTH NoNR #a8 5-I0 cu npr COnbmMX B ZO 15 cM.
npu Manex yeaouax (puc. 7).

Insi Hape3Kd ¥ 3apaBH4BANMA OPOCHTENBHOH CETH MCINONE-
3ypr KaHasogonarenx K3y-0,3, K3y-0,5, Kny-2000A, YKIO, ka-
HaroKonarens-raknposaur XY u Ap.

T2
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Puc. 7. Ceuenne BHBOAHNX GOpo3A,

PaaOGusxa 2Bpeuennol cetrn

Yinond moauBHHX Gopo3z no BCe#t jnune RONEHH GHTH
OZMHAKOBHMUM MAM OTMMYATHCA He O0Jee ueu B 2-3 pasa. Wano-
M JKJAOHA BXONE COPO3AH BH3HBAKT HEPABHOMEDHOE YBJAaxHEHUE
noysd. B Goposzax ¢ MeHBUMM YKAOHOM CJOii BOAN Gonbme, C
CONBEMM — MEHBUE . -

Ipon3BOAMTEABHOCTS TPYAA MONMUBANBUMKOER W KODPPUUREHT
seMensHOro McmomsaoBamna (K3!) moBwuwanTcs ¢ yneuuqesﬁii =
ZANUHH G0po3zs. OfHAKO AIMEE NOZMBHHX GOPO3J 3aBUCHT OT
BOZONPOHHILEEMOC TH, IDOAONBHOTO YKIOHA ¥ CcrTeneHM OGpadOTHM
noysH. JiIMHEY GOpo3Z ¥ pacxop BOXH B GOpO3Ay onpeleiAnT IO
radmye 2.

3aTey Opurazup ¥ ONNTHHI MONMBAIBLME pa3dusanT Bpe—
MEHHYO CeTh. [IONMBANBNHK 3axpensieH 38 ONpejleNieHHNM yYacT—
KOM.

KanaBoronaTenu Hape3awT BPEMEHHYY CeTh NSPEX NONHBOM,
NOCHEe Hape3KH NOAMBHHX GOpPO3J.

I3



PazjgenedE®e OK-apHKOSB
Ha OreduH,Noxnms

Ina oGnerdyexus NMONZBa HA BPEMEHHEOM OPOCHTENE UMM BH-
BOZHO! Gopoaze yCTIHABIUBANT e PEMHYKY, AyYme BCEro nepe-—
HOCHHe. [lepeA YCTAHOBKOA MepeMHYEX HYXHO NPABUALHO OMpe=
AeNNTE AAMHY Oheda —paccTosnne Mexny Ne PeNHYKauy yBeIuun=~
BANWMEECA ¢ yMEeHBUEHXEM YKIOHA.

Anuny Obefa B 3aBMCHMOCTM OT YKIOHA KAHANOB, Hape-
38HKNX KaHaBOxonarexsun K3Y-0,3, onpezenseM no gopmyze!

z,=§'r-’, r7e

{ - onpenensean anuua Gheda;
{ — npOZORNBHHIl YKAOH KHA OPOCHTENH:

OnHaKo penbe MECTHOCTH 4acTO NO3BOJIAET YCTAaHABIMBATH
nepeMuuku Ha paccrosmmr 50-60 u.zpyr or zpyra (mpu ykiao-
Hax memee 0,002), a AnuHY Gpeda NPUXOAMTCS NPUHUMATE He
Gonee 25-35 u. Pacxoz BOAH Yepe3 TPYOKy-cuddH ZuaMeTpOM
30 wm.npu cpexiieM zanope 8 cu.~ 9 ;/cex. Ecmm npu i=0,002
NpOTHB HaxAoi GOpDO3AH YCTaHOBUYH 0 OXHOW TpYGKe, MORHO
NONWBATE OfHOBpeMerHO oKoxo 80 Gopo3x. lpu mexaypazsu 60 cu.
ammna Oseda 48 - M. Ecau yxnapwsapT JBe TpPYyOKMd, ANUHE (he-
da me zomEme npeBHwaTs 24 M. Ha mexzypazeax 80, S0 u I00 cM.
AnHa Oneda cooTBeTCTBEH:HO 32,36 M 40 M.

YeraHOBMB MEPeMHYRH MO CTBOPY OPOCHTENS, onﬂa NONV¥BANBIME
packnazNBaeT TPYOKU-CUGOHH HANpOTMB KazAok " Goposas
A JAANGOYKYy BDEMENLOr0 OPOCHTENA, B 3aBHCHMOCTH OF
FONOBHOI'O pacXofa BOJH B GOPO3ZH; ApyToil myckaer BOAY A
38MOYKH BPEMEHHOIO ODOCHTENA. 3aTeM 3apA=anT CUPOHH: CIErKa
oruGapT TPYOKY M ONycKanT BO BpeMehuuii OopocuTens, MOCHe Ha—
MoNHeHMA BOZOM KOHIH 3aEMMapT pykamu; OHCTPO NepedpacHBanT
OZMH KOKel B GOPO3AYy, APYIOdl OCTABAART B OpocuTeNe.

“Tlon meilcTBMeM Da3HOCTM HANOPA MEXZy TOPUIOHTOM BOZH BO
BpeMEHHOM OpOCHTe;C M ZHOM NONMBHON GOpO3zM, CHPOHHAA Tpyo-
Ka NoZaeT CTPYD B MOJMBHYD OOpO3Zy Aaxe NpM Hamope 3-5 CM.

BanpaBaATh CuPOHH HYEHO C KOHIA BHBOZHOHM GODO3ZN MM
BpeueHHoro opocuTens. [lo Mepe mox:sa 2Tolf yacTM yuacTKa
(nomA) m mocneBauug NOYBH MPOBOAAT KyNbTuBauun. Kpome TO-
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o, JerK0 OpeXpaTUTE NOoZayy BOAM, ecnM MONUB 3aKaHUMBA-
©T Ha GOpo3jax, OTXOAANMX OT TOJOBHOR yacTH BHEOZHOY COpos—
AH WNY BPEMEHHOTO opocuTess. [lOMMBanbUMX NPOXOAUT BIONB
OPOCHTENA M MONMBHHX G0PO3Z 1O CYXOMY MOND, BO BPEMA MONKBA
CAeZAMT 3a NOocTynienlued BOLH B GOpO3AY, NOZBEMOM U

" /OMyCKaHMeM KOHNa TDYOXH, BHD@BHMBEST DacXoAH BOAN B NO-
AuBHHE GOPO3ZH, NOCIe MOJVBA COGMDEET ABTOMATAYGCKH BHEINYEH-
HHE TPYOXU—CUONH U TNe peuHUKY H_EgpaﬁDCHT KX Ha Apyro# yqac-
TOK,

Xpadenue TpyGoKk-cudonos
M nNepeuNHYeK

B KoHLle OPOCHTENBHOTO Ce30HA IUCKUe TPYGOMPOBOLH,
TPYORAU-CUPOHH U BOZOMPOBOZHHE NEePEMLYKA OYMUART OFT I'DF-
2i, TWATENBHO MONT, CYWAT ¥ NEPEHOCAT B SAKPHTHE IOMSUE-
Hafl. [IOMM3TUNEHOBHE N Pe3MHOBHE TPYOKU=~CHIOHH HEOOXOAK~
MO XPaHUTE B TeMHHX MOUEWEHMAX HA CMELMANBHHX CTeINaxax
(puc. 8) nnoruo ;pyr x Apyry, ® 25 pANCE.

N

130025

Puc. 8. Crennax Anf XpaHeuus MOJUITUICHOBHX TPYOOK-CH-
dorOB
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Takue TPYOKM MOEHO GHOBA MCHOAB30BATH (63 DEMOHTA.
HeTannuueckue cu@OHH YKNAZH-AWT HA IIOJKM BHCOTOW He Ooiee
Iu.

BozoHanOpHHE NepeMHYKM HYXHO pACKIAAWBATE ild CTrel-
nax~-BacTull cTonKo#, Oe3 cxIazok M Heperudos. HapkacHHe
CTeDEHM NDPOONUPUTE MMM NOKPHTSH 3aAUMTHO} CMA3KOil M BIOEUTH
B NeTHd NepeLHuex.

Donxuwsd ¢ nNowmomsd»s ® TuUOHEUX
Tpy>donpoBO OB

[Ipy ucronssosauuy IruCKUX TpPYOGONPOBOAOB KOPEHHHM OG-
pasoM YIyYnaeTCH TeXHUKA NONUBA MO GOPOBAAM ¥ BOAOpACHpe-
JieNleHWe BHYTPU y4acTra.

[puMeHeHMe I'MOKUX TPYGONPOBOAOB MCKINYAET BpeMeHHHE
OpOCUTENbHHE KaHANH, BHBOJHWE W pachpefenureibHHe 60po3—
JH} KpoMe TOI'0,N03BOJACT HOPMMPOBATE NMONAUYY BOAH B MOJMB-
HHe GOpOsSjH, MOBHmAET NPOM3BOAUTENBHOCTH TPYAA MOJNMBANEB-
maka xo 2,5-3,0 ra,B cMeHy.

TpyConpoBOAN M3 NONMITUNEHA, crekaoruaﬂu ¥ KanpoHo-
BO) THAHM COGAMHART MEPANNAYCCKMMU MYyPTauu U3 JAUCTOBOIO
xeie3a TONMMHOW I-T,5 M, ¢ NEIKUMHM MeTaNAMYecKUMH XOMY-
TaMM, WM BCTABIEHUEM KOHUA OXHOTO TpyoonpoBoRa B Hauano
nocneaywomero Ha I-I,5 M.

XapaxkrepucTuKa IMOKMX TPYGONPOBOJIOB NpUBEjieHA B
radnune 6. .



Tatauna 6

TpyGOnpoBOAH lpemen npoy~ { Be¢c [ [Crou~ |lpegnac~
HOCTH Ha pga- Kr. |MOCTE |naras-
DHB, KT /el I nor.|uuit cpok
M,DYO. CHYxCH, Yy
. ner
[lonuaTune HOBHE
LaMe TpoM 200 250 0,75
., 300 300~400 400 I,25 2~3
", 350 500 1355
i3 crexnmoTKaHM ]
AvaMeTpoM 150 275 ~
L% 300 880-1000 530 2 45
i 350 625 =
" 440 800 =
Kanpososue
AuaMeTpoM 150 250 2,50
i 300 B800-960 420 4,20 5-6
350 500
LS 400 650

PyuHas peryaupoBKa pacxoza BOANW —~ OCHOBHOU HegocTa—
TOK BHIYCKAEMHX NPOMHMJIEHHOCTHW TDPAHCMOPTHDYOUMX U NOMAB—
HHX TpPYGONpOBOJOB .

Moand 3 O0OTKpPHTHX
3eMIAHHX KaHaxXos

Tpaxcnoprupyome TPYGONPOROAN ABIADTCH CBABYDMUM 3Be—
HOM MeXZy OTKPHTOM ceTEHO M NOJUBHHMU TPYCONPOBOAAMU.
Tpancrnoprupyouuit TpyGONpoBOA YKISANBANT BAOAb MONUBHHX
60oposx, MONUBHHE-Nepne HMKYIAPHO euy, nonepek GOpo3x,
B 3aBMUCUMOCTM OT pasMepa W JKIJIOHZ NOMMBHHX yuacTkOB(puc.9).
_ Yaxue (20 200 M) yuaCTKM MONMBALT OAUOBDPEMEHHO MO
BCell mMpMHE OTZEABHHMK- NONEepeqHUMI NON0CaMM CHE3Y; 3aTeM .
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Puc. 9. Cxsua nonuea rHOEMMH TPYGOMDOBOASMY M3 OTKPHTOM
ceTH: @ - y3x«'; 0,8,r - UMDOKUX YyYacTKUB



NOAMBHHE TDPYGONPOBOAH NMEPEMEHALT HA CASZYRAYD HOBHIKD.

Oanospeuenno ¢ HuxEHedl YacTHO MOEHO MOAMSATs BepXHLD
yacTh YYacTKa, NMPHMHKADIYD K pacnpefienxrenn, TpYyOOnpOBOACK
HENMOCPEeACTRE HEC M3 KaHana.

Mupoxue yuacTkn (Gomee 200 M) MOZMO NONMBATEH ONHOBpe-—
MeHHO M3 ABYX Cekuuil TDYOOMPOBOZOE.Ha MANOYRAOHIHX JEMINAX
NPUMEHADT NOJNE MNOMNe peuLHMK noxocauu. lipe ConpmoX AMuie FOEA
yyacTRM 00padaTHBawT mocie NOJAWBA CHAYAjlA B MONEpeuloM, 3a~
TeM B NPOZOABHOM HANMpaBIeHUM.

Mpu o6paGoTKe B TAKOH NMOCNEAOBATENBKOCTH NMOYBA HE Me=
pecHxaer. '

Ha semnax ¢ ywnozou 0,008-0,005 u BHme xyume BCOTO
NpOBOAUTE NOMKB NPOAONBHEMA NOXOCAMM, & MEXAYPAAHYD O0pa~
GOTKY CHayajxa B NPOZONBHOM, & MOCNE MOJMBA B MOMNEpPEYHOM
HanpasJle Huit .

[lpn HeCOXBWOM BOAOpAsjeNe NOCepeARie NONMBHOrO y4acr—
Ka K M nonmepedHux yxkiaoHax-0,002 ¥ Gonee-MOXHO NDPHMEHATH OXe~
My NOJMBa ABYXCTOPOHHETO KOMAHJOBAHHUA KOrZa BCa Tpyoonposo-
ZAH COCPeNOTOUEHH HA OZEOM MOJAMBHOM y4acTKe. Boza B MONMBHHE
TpYOONPOBOAH MOCTYNAeT X3 MPOAONBHOTO TPAHCNOPTHPYLESTIO
TpyOONpOBOAA, PACMONOXEHEOrO B Cepeause yyacTxa ja rpernit
JieHb yXe MOXHO 06paCaTHBATH NOJAWTHH yYacTox.

Doxwus w3 nXnNorroBOMK m 23axpuHrTOf
pacnpenennrensrHoffi ceTH

B menunnnx copxosax lomozHoM cTemM yuacTHKOBHE paclpe-
Zemurenu (MOTEH MAM 3aKpHTHE TPYOH) 2aNpOEKTHPOBAHH W NOCTPO-
@HH MapajnenrbHO APYr EPYTy, B CONBEMECTBE CIyYaeB ABYXCTOPOH-
HETO KoMaijoBamud. llpu nonepeunolt ,naudonee pacmpocrpaneHnoft
cxeme. (puc. I0), TpPyOoOnpoBOZH pA3MEHEHH MepNeHAXKYNTAPHO
JOTKAM ¥ NOJIMBHEM GOpO37aM.

B Koumnerr ycrpo#icrBa anA noxksa IS0 ra.BEINYEHH TPYyOO-
NMpPOBOZH .

roancr_mp:up:fmxﬁ.muﬂon 1000 u, amawerpow 350 u 440 uu;

nonupro# znmiofl 1000 M. M AuameTpou 300 ui; HABECHOe
HaMOTOUHOE yCTpolicTBO Ha Tpaxrop T-28X (opui za rBe Opura—
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Puc. I0. Cxeua nosusa ¢ nOMOUB® I'4CKAX TPYCONPOBOAOB
43 2aKpuTOol n NOTROBOA ceTH:
I - morxompas cers; 2,10,I2 - BOZO38GOPHNE
coopyxenus; 3,7 - NOAMBHHE TDYGONDOBOZH;
4 = mpAzCMOPTHDYOLMe TPYOONMpPOBOAHM; 5 = TpyGo=-
NpoBOZ « = padore; 6 = nMonMBHHE GOPO3ZAN;
8 - ruzapauTH; 9 - acGoneMeHTiHe TpPYGONpOBOJAM;
II - KonnexTop

ZH), BOCOMB: DHUSKHEX BAEWMOB.

Yro0H MCRANIUTE COPOC BOZH,MONHBATH YYACTOK PeKOMEHAY-
@TCR CBepxXy BHE3 (mo ymiuoHy).

TpyOonpoBOAN MNpH MOA¥%e YKA&AL.EOT NPOZLONBHO, ECIM
GOpOSAKK HA HOJNAX Hape3anT LCPNeHAMKYNAPHO NOYKY HAM 3aKpH-
TOMY TPYOONpOBOLY.

llpn npozoABEO CXeue OpPUMEHADT TpancmopTHpyOEME H nosmp~
HOR_*pPyGORpOBOAN jnaaog no 200 w, zuaserpou 300-350 u. (puc.II)
20
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TpaHcnoprepyomMe TPYGONpOBOXH pACNONAranT NeprneHAn—
KYAAPHO, NONMBEHE-NAPANAENBHO JOTKY.

No srolf cxewe nonuBapT cHAEYana HEXHDO YacTh y4YacTKa,
38TEM  BE PXHOD.

_ﬂpl TaKO[l NOCIeZOBATENHHOCTH MOXHO YKIAANBATE

M COGMpaTh TPYOONMPOBOAH NPM MABMXEEHMM HAMOTOYHOFO arperara
BAOXNE TPYOONpoBOZRE, ¢ BepxhHeH (N0 YKAOHY)CTOPOHH, OTHOCH—
TEJLHO CYyXoH mocne moxmma.

Nonksd M3 ANOTKOB

* Npeanoxen MHECTHTYTOM "CpezasrunpoBOXXNONOK" B MecTHOC-
rAx ¢ yrxaomoM 0,0005-0,002 cewT MEPOKHMMM MOXAYPAABAMH.
Inuny GOposx npu MOJMBE MOXHO yBeauuurs A0 400 M, a pao-
X0 BOAM A0 2 n/cex. lpuEnunuansyoe OTAXIME upouaraouol
CXeMH OT cymecTByOuel B TOM, WTO COpOSAN Hape3apTes mpneul-
KYNAPHO NOTKY MIM 38KpPHTONY TpysonpoBozy, & Boza :aﬂlpaor-
0fl B ZDCOM MEOTe MOTKA MEPeHOCHNM CHMOOHOM C PACXOZOM
30 n/cex,n pacnperensieTCA Mexny GOPO3AAMH KOPOTKMMH OTPe3—
xauy ru6xoro rpydomposoza amuuod 30 M, amawerpom 300-350 uu,
(puc. I2). -

7ZinA yorTaHOBAEHMA PACXOA& BOAN B IONOBHON WacTH NONMD-
HEX GOpOSZ MOHAWT UMCNO OAHOBPEMEHHO TNONMBAGMHX GOpO3A,
packaTuBad WIH OKATHBAA pacnpejenMrTensHMi rHOEKM#l Tpysompo-
BOA. Ecxm ans nomusa ronosoll uacTu GODOSA jrpeGyercs 2 I/CeK.,
fpyoonponou_hin_iaﬂam Ha IS M3 ecam I a/cex~ Ba 30 M.

TIOCTOAHHHI ypOBEHS BOZH B NOTKe NOAZEPEMBADT NEPEHOC—
HHM Ope36HTOBHM LMTKOM. B KoMiiexre 06OpyAOBEHMA —

nonustye rpydonposomu (500 u), IO mepemoCHHX ougoron
u 10 GpeseHTOBNX WMTOB.

HeHADT DO3MUAM M NépoAPATaDn? NONEBHOS odc'puo:uu
HA CrenManbHoll nonoce, Cyxof Bo BpeMA monuBa, BAOAB ywacr-
KOBOT'O D&CHPeAENRTENA, -

22
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c60p PAOEKHEX
py6onpoBozoB

llpn NPOSKTHPOBAHIMM MOJAUBA XJNOMYATHAKE TUCKMMH TPY=
GonpoBoAaMy GONbWOE 2HAYCHWE uMeCT 3uO0D AMaweTpa Tpyoo-
npopoAd. XoawdecrTE0 BOAH, NPOMYCKACMOS NONMBhAM TpyGONpo-
BOZOM, B8BHCHT OT fuaMeTpa i LIUHH TPyOONpOBOAOB, YKIOHA
NKAMM, HA KOTOpOK ynomeH TpyOomnposox, nanopa BOAH lax
0eBO TPYOU MB_MECEEe NDUCOENMHENUA TPYGONPOBOAA K OpOCUTe-
no.
) . CpexueasuaTcRmy HAYYHO-HCCNEAOBATONBCKUM MHCTHTYTOM
‘Mppuranu: paspadorsy MOTOX IMAPABIMNECKOTO pacyera M Coo-
rasnena radmura poredi HANopa INMpy NPONYCKe BOZAW I'UGKMMH
POYOONPOBOZALN H& YHNOHAX, DABHWX =YiN.
Aas s HonuRnHes0 W TPONCNOPTUpYOMETr'0 TPYOONPOBOAOB
pasen 350 we, winoos wespvpRanit 0,6 w.
CPOTYCKHEA 010700H0CTS BOAOBHIOYCKHNX OTBEpoTHH 3aBu~
CHT 0T AMEMEeTRO ¥ HANOpa HAA uelrTpoM oTBepcTHA (pne. I4).
Boam uhpnva nomuBHOro ¥ acrxa 400 W, ruluuit rpySonpo-
BOX co0upanT ua nermeHoro xumuoi 200 M, zauamerpom 300 Mu,
B TpaHCropTHpYMLETO RaMuHON coorBercTBerHO. 200 M, M 350 Mg
: JRXOI Tpaced rpydéeaponoza i=0,0,
Jinauexp BOZOBHNYOKHHX orsepcruil = I4 wM, pacxox BOAH
2 Gopoazy ? =21 Yeen, Pacxon Bojgs B TpyGONpOBOAS

a= %”g, 16 Q00021 = M?/m rae

' EupUHa -ﬁ-mpmﬂ My
= AJMLA MONKEBHOTO 2pydonpoxoxa. M

Hanop B KOHIW® NONUBHOrO TpyGONpoBOAA:

:‘r‘m‘—ﬁ;—r—' qo0er” = 20w,

M2 977 qa00153%-2-981
_}L- noaé@uuuen! pacxojia BOAN M3 OTBepCTUl, paBHMM 0 70.

ﬁb— mwIomazs BOAOBHNYyCKHOTO orBepcrua 0,000I53 .
f!., MOTEPH HANOpA NO NNHHO non..anoro rpyoonpono:qa

v =@, o0 3%,7’-& Ky KetCR-0064% 58006750925,

U“g’fﬂf-d;?wm%mm i C =R 00675 %< 0.
24




Ler

o w0 J0 L o &0 7o #0 S0 w0 po 120

Puc. I3. llponyckras cnocoGHEOCTH TPYGOIPOBOZOB B 38BUCH-
MOCTH OT HAMOpPA M YKIOHA-

Hanop B ronoBHo#f YacTi NONMBHOTO TPYGONpOBOAA
Hoax =Huow. + hy=020+036 =456 m.

llorepu Hanmopa mg Axii€ TPAHCNOPTHPYRUETO Tpydonposoza
» 'AZF’ T2 p450; ©=0785-035"= 0000w

P=0225-035 =qorom;  C=gpp 079 % =545 ;

w‘:

K= 0096754529070 =244,
H&HO]J B rONOBHOH wacTH rpancnopﬂpjmoro tpydonpo—

BOZA
25
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Pue. I4. Facxox BOAM M3 MONMBHHX OTBepCTHH

: » 0
Hr=Hxon 0/! . f! o ﬁar.:d&?‘ G36+046+003=(05m.

Caezosarensso, mpr pacxoxe 70 1/cex. Ha pacCTORHME
400 w. Hanop B rozmosHoM wacT: TPYOONpPOBOAA ZOMAEEH OHTH
1,05 u.0e3 yuera moreps B ¥ouEe BOZU3alOpaE.

Ecam Eanop » remosxo zactu 0,8 W, yKioH Tpaccs Tpy-
Gomposoxa (= O, 0, pacxcz soaw ana moamsa - 70 n/cex.

Zuauerp NOAMBHOTO K TPAHCHOPTHPYDAETO TPYGOMPOBOXAOB - Dé~

Ben 350 wu. (- . radm. 7).
26
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Pacxnarga Tpyoounuposojos

[lpu moamse mMokis, DZCNOAOXCHHOTO MEZAY ABYMA JOTHAMM
(3axpurHun TPYGONpIBOZAMM ), 33 WADMHY MOJKBHOTO yyacTxa
MpUHAMANT PACCTORHNS ueZky NOTKaMM, B T'ONOZHOIH cTenn
o6uvyao 800-900 x. Odmas anura TpyGONpOBOZOB ZLONXHA COOT—
BETCTBOBATH mEpMiE MOJMBHOTO yvacTHa - 400-450 M.

" Or Bogomsnycxa (ruzpaiTa) NomepeX MOJAMBHHX GOPO3ZA
YKASANBAWT TDySONpOS0AH - TpaucnopTupylwmit xxunoit 200-250 M,
COOTBETCTBYOLXA MONOBXHE WMPHHH MOXMBHOrO YyYacTa, ¥ Io—
ausHO# ot 200-250 u.

Pacrnazky TpyoonpOBOZOB HAUKKHEDT ¢ BEDXHEI0 KOHIA
NONKBHOY CEXUMA, T¢ eGTh CO CTOPOHM NOTKA WNM 3aKpPHTOrO
TPYGONpUBOLE. i

Nepeyw xoTywKky TpyGompos04e pacKAaJMBanT 7NpH Nepef~

HeM X0xe TDAKTODa. zaTed B cepejude noxA (npusepHo uepes
200 2} tpaxTop nOELpaYEBADT HA 180? # BTOPYD KaTyUKy pac-
KJIAZuBANT YXe npH zganeM Xxofe . TpakKTop ABMEeTCA G OfHOMR
CTOPOHH TPYJONPOBOZE. CRCAYRED napTeo TPYGOCODOBOLOB MOE—
HO HaMaTH38TH Ha OC5OCOAKBUMECH KATYUKM M PacKIQZHBATH HA
Apyroli moaunuxu.

HoBropHOe ZBUxenue TPaxTOpa NO NpeiuAymeidl KoJee yueHb-
W&ET SAMHHAHNEe pacTemMi, ' ;

llpi packnajke z3a NOJWBANLUMKA THATENLHO DACIpPABAALT
MonMBHOW TDYOONPOLOZ, ITOOH BHIYCKHHE OTBEPCTHS OHAM pac—
nojczeHd He paccroRkgs I0 cu. OT KDOuK Jexamero Ha 3eMne
MECGHOr0 TpyGeilyLs805a. llocye sanonnesan BOAOH orBepcTus
LOXENH HAXOANPECA B HuEHed YacTM TpYOonmposoza. lpu HeG-
peEnci NeDBOEAYANBHOH YKNSJKe NEHTPOBATH 3aNOJNHe HHNH
BOZoL TPYOUMpOBOZ O4YEeHB TPYAHO, @ WHOTZA NPOCTO HEBO3MOE-
HO. 5

PacHrajixy Havyuipagor ¢ TPaHCIOPTHPYDUE 0, COODKY=C MO=
AWBHOrO ‘TpyCdonposoza. Ana cOODKM NONMBHOI'O TDYGOMPOBOZA
nocye NONWBA HEMOTOYRHI arperaT JOA=ed ABMIaTHCA BZONB
BepxHel ¢ropony rpylonpr.ofa; CHU3Y BBEDX COOHDADT TAKEe
TPaHCNOPTUPYLENA TpyCon uBoA. [locne cOOpPKM HaMOTOYHH
arperar JBMXeICA B7OAS JOTKA, pacKAaZyBaeT Ha HOBON nose=
OUX HAM OTBOSHT TPYJONMpPOBOZN HA CKiaz.
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Tpi pyuwol pacwkaaaxe TPYOONpPOBO/AGE XEAATENABHO HNETSH
TPAKTOPHY G TeNexEKY.

Unanr B Gyxrax aamwo# I00 w, mecow 40~50 KI. TPySHT
Ha TPAKTOPHYD TEAeXKY,

llogroroBkolt K NORWBY 3aHMMAKTCS B4 NONABATBLMKE o

TPAKTODHUT.

T'patcmp WaeT No Hauedeuuoid Tpacce, NONWBANBERTY cOpa-
cupanT ceBepuyTHe OyXrTy Ha paccroanuy IOU u Apyr or Apyra.
ABa NONMBENBIMEKE PACKATHBANT WIAAHIW TAKMM 00pa3od, qT00H
honuBiHNe OTBEPCTHA OHAM PACMOJNOKeRw 5 CepeawHe GOPO3A.

Kosel oxaMoro ¥pyOONpOBOAA BCT4BNSANT B CcAeAyoIM Ha
1-1,5 M. TaxaM 00Pa3OM 066CMEYMBAGTCA MONHAR BOAOMOMDO-
HALBGMOCTE . :

K 3axpuTOl MM NOTKOBOM pacnpeielMTeNLHOM cerd moz-
KJKYapT ABe-TpH CEKIMM TPYSONpOBOAOB, NOJAXBADT B JB2 TaK-
ra, ¢ opHoil mosuumu I5-20 ra. XexaremsHo,YroCHS8 HAuaze
MONMBE W MOCJe peryiupoBRE Kaxaulik TpyoonpoBOZ 00CHYXUBAN
OJMH NOJAMBAABUMK. . TosmpHoi TOK-100 n/cex.

[lonuBEHE CTpPyA PETryNMDYDTCA DE3HHOBHMM npodxanl.
CMOHTMpOBAHHEMM Ha fapryxe BmecTe ¢ wallGaum. Tipu mpopune
OHOTO TPYGONpPOROAA BOXA CpaA3y MOA&eTCH B samacHofl Tpydo-
fNpoBOA Ha Apyro# nosumum. Mlocse noawea, B padory Branyaet—
¢ TpyOONpOBOA, NPeABADHTENERO JAOXeHHHH HA APYIOM MOMMB~

HOM yuacTke.
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