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JIR 621,643,002,2:624,132

HacToamui ANpGOM TEXHOIOIMYECKHKX CXEM paspaloTaH comgy -
HRKAMM B a: KAaHAEZaTaM¥ TexH.HayK U.A,DOPUCEHKOBHM M .ﬁ.
I'adenafl. ABTOPH H6 NHTANKCH IPHBECTH B 5TOM AALOOME BCE TEX~-
HOJOrMUBCKKE CXEMH, 4YTO NPAKTHYECKH HEBOSMOXHO, BKINYMB B He—
0 Hauloiee ynorpeﬁnmensaﬂe, ONTHMANbHHE, ONPOCOBAHHHE  HA
IDAKTHKE K ZRBHIKE XQPOmRMe DPeByALPaTH, IPHMEHEHHEe KOTODHX I103-
BOJKT YCKODMTE U VACHEBMTDL BOMISHHEe PAOOTH B TPYCONPOBOZHOM
CTDOMTEABCTRE IIPM XOPOmEeM MX KAYEeCTRBE.

ANBH00M MOXET OnTH MCIOIB30B&H IPH paspadoTKe NPOEKT8 Op—
IF'aHABAUHKE CTPOMTENBCTBR K ITPOEKT& NPOMBBOACTBA pafoT.

SQMEUAHHA H NPERAOXKESHMA H&HBEBHH!E no axpecy: I05058,
Mocksa, Oxpymxuoit mpoesx, 19, B T, OTzeXn TeXHOJIOI'ME H Opra-
HRBALMK CTPOBTENRCTBA TPYOONPOBOLORB.

BCceCOD3HH HRYYHO-UCCIEOBATENEC KUY MHCTHTYT IIO GTBGH-
TEIRCTBY MAT'MCTPANBHHX TDPYOONpPOBOZOB (B T), I99



I .BBEABHUE

TexHONOT'HA BHINOIHEHHA BSeMAAHHX pPadO0T NPH NPOKIAZKES MAIrH-
CTPAJIBHHX M NDOMHCIOBHX TPYOONDOBOAOB MOCTOAHHO COBEPEEHCTBY-
eTCA C MBMGHEGHEGM KOHCTDYKIHME IIDOKNAZKK H YCAOBHR CTDONYEIBCT-
B8 TAKKX O0HEKTOB, & TAKKE NPEPOZHO-KIMMATHMYECKMX H KHXEHEPHO-
IeOAOrHYECKMX XAPDAKTEPHACTHK PAHOHOB, HO KOTOPHM NPORAAZAWBANTCSHA
STH MATHCTDANM, TeXHONOrHYeCKME CXEMH IPOMSBOACTBA SeMAAHHX
pagoT KBMOHANTCHA M B CBASH C NOABIGHMEM BCe 00Nee NPOIrpeCCHb-
HHX CPEZICTB MX MexXaHUBaI[MH,

K HACTOfAMEMY BpPeMeHM yx6 HAKONICH ONpEAelcHHHME ONHY BH -
NONHEeHKA 36MIAAHHX palO0T, UYTO NOSBONACT THIMSHPOBATE MX TEXHO-
AOTHUYEeCKME CX6MH, DT0 CVYIECTBOHHO OCNeIUYHT NMPAKTEYECKYD pasdo-
*y CNEl4AJMCTOB CTPOMTEeNBHHX OPTaHMSAOER OTpacAR NO BHOODY
SeMNEePDONHOR TeXHHMKK AAA KAxXAOrC KOHKPETHOI'O CAyYas YCTpO#ACTRA
TpaHmel M HX BACHIIKK,

Paspadoraudke BHAMCTOM, NPOGKTHHME H IPDOHSBOACTYBOSHHHMH Op~
rapMsagMAMyE MHHHe(QTEIraBCTPOA TEXHOIOTHYECHKHE CXEMH BHMNOIHEHKA
3EMIAHNX pa 00T, NpEMcHAEMHE B IIPAETHKE, DA30POCaAHW 110 DA SHHM
MCTOYHMKAM, UTO S8TPYAHAET MX OTHCKAHEE, 8 HEKOTODHE M3 HHX
Zaxe He OnyCnuMKOBaHH. Haspela HeOUXOZMMOCTEL BCe M3BECTHOE, HO-
BO8 M NPOT'PecCHBHOE B 2TOH OCGHACTH CBECTH B SIMHHE ZOKYMEHT,
KOTODHI ZOIXKEeH CYymeCTBEHHO OGAN6erqYuTh BHOOD ONTMMANBHHX BADKAH-
TOB YeXHOJIOTHYECKMX CXeM BHIIOAHSHMA BeMIAHRHX pafoT pAd Kaxzoroc
KOHKPeTHOT'O0 CAYyYRA CTPOMTENBCTBE TPYOONDOBOZA B PABIKYHNX JNPB~
POAHO—KIMMATUUECCKKUX H HHKGHEDHO-T'@OJOT'MUYECKHMX YCIOBMAX,



2., NPOOUIM TPAHNEHR

[lpodune TpaHmer 3aBMCHT OT AuUAaMEeTpPa TPyOOnpOBOZA, XAPaAK -
TEPHCTHUKE I'PYHTOB, I'MAPOTeONOTHYECKMX YCJIOBHMR TPACCH M Ha3HA -
YeHMA TPYOOINPOBOZA.

I'myOuHa TpaHumed NPHHMMASTCH He MeHee:

NPy zAMaMeTpe TpyoonpoBoza Medee 1000 MM

2+ 0,8 u;
npu auaMerpe Tpyodonporoza 1000 mum m Ooiee
2 + 1,0 u;

Ha Gojorax - 4 + 1,1 w;

B lleCuaHHx O8pxaHax -~ L + I,0 u;

B CKAIBHHX TPyHTax ¥ H& OOJIOTaX NIPE OTCYTCTENM IIDOB3JA .
TOXHAKA ~7 + 0,6 M;

HA NaXOTHHX seMamx - LU + 1,0 M,

IIpK nepecsueHUM OPOCHTENPHHX M OCYNMTEILHHX KAHAJIOB 33 -
rayonedne Tpyoonposoxa OF ZHA KaHazna NpuHMMasercA 1,1 M,

lIps GannacTHPOBKE TPYOONDOBOZS I'Dy38MM K 3HAUGHMD L ZO~-
GaBafeTcA /I - TOXMMHA TpPysa HAJ TPYOONMDPOBOAOM.

I'myOuda TpaHuey AAA BOZOBOAOB B MEDBINX DPYHTAX NPHHHME -
erci 4 + H, rze i - rayGMHa NpOMEPBAHUA TPYHTA.

IMpMHA TpaHlied O HUBY HABHAUYBETCH HE MeHee:

J) + 300 MM - A88 TPYGONPOBOZOB AMAMETPOM £0 700 MM

1,50 - nnsa epydonpoBogos 700 MM ¥ Ooxee.

JIONyCKAGTCA yMeHBUATH HAPMHY X0 £ + 500 MM zIs TpPyGONpO—
Boz0OB zuamerpod 1200 u I400 mu,

[Ipr GannacTyposke TPYOCONPOBOZOB I'pPysaMy MUPMHY TpadHmeH
HA 3HAYANT K3 YCIOBKA 00ECNEuYeHMA DPACCTOAHUA MEXZY I'Dy3OM iU
cTeHxkoit Tpanuen He meHee 0,2 M,

HauConpmasd KPyTH3HA OTKOCOB TpaHuled Oe3 KpeMieHWd MPUHM—~
MaeTCHA B coorBerTcTBuM ¢O0 CHull 3.02,02 "3eunayHe COOPyReHUAM,



_—.———-—-—————t———r———h—-———-—h———_-————_—

TpyHTH i ['ayOuHa TpaHmed, M
i oI5 | No03,0 | Jo5,0
HacHnHRE I : 0,67 I:1I I:I,25
[lecuaHHe ¥ I'PaBUKHYHEO I:0,5 IL:1I I:1I
I'nMHUCTHE
CyHecs I : 0,45 I : 0,67 I: 0,85
C YI'IMHOK 1 :0 I: 0,5 I :0,7
I'IMHA I:0 I:0,25 I:0,5
J6cCH K aeccoBugune I : O I: 0,5 I: 0,5
MOpeHHHEe:
lecyadne,cynecysdne I : 0,25 I: 0,57 I1:0,7
CYPIEHECTHE I:0,2 I :0,5 I : 0,65
B CBASHHX TI'PyHTax DK
paspafoTKe TpaHIEAHLMHA
MHOTOKOBIOBHMM SECKABA-
TOpPAMM M gRIazKe maereid I : O I:0 -

KpyTHBHE OTKOCOB TDaHUeH Ha OO0IOTAX NpKuuMmaercA no CHull
3,06,0I "Marmcrpansdne TPyCOnposOzH . IpaBuia NPOHSBOZCTBA K
IIPHEMKM pagorh,

W

: Tunu Goxow
|
Hons —————
R oy
CnaGo pasuoxuBmEMicSA I : 0,7 I1:1 -
Xopouo paaJOxUEmBiC 5 I :1 I : 1,25 llo npoexTy

PasMepH TpaHmesd ZNA pa3idMYHHX TPYGONPOBOZOB M I'PYHTOBHX
yCIOBMM TPUBeZeHH HMXe (CM.NPOQUAK ‘Tpaxmeft),



[TPOERTHHE IIPOJHJIM TpaHmeR

O0xyHHe YC0BHSA
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Npoxaagke *pydonporcna ¢ Gaamecrmposref npr i = (1,2 wm
g = 1020 sm
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NpoxAAxXKA *pYGONPOBOAA ¢ CAnASCTMPOBKOHA B ME P3asX
TRyHTaxX C ncpuogmueckiM O0BOXHERwOM

g = 1020 mx # = 1220 wu § = TA20 mu

V= 46m79 ma o V=57 wa 1 V=T2mo ma 1w
O pBHTHPOBOMHHR npogese TpaHmEH Ha GonoTax IIT rwna,ol0paAsosaxibf
B8 PLIBON
75,0
g T420 wu . |
=5 . : S}
O L
Vz=2TM3 wa {m

O peerrspoBOURND Dpodwse TpaHweM H& Oonotax IIT 2una v OGBOHEHHMX
yHACTRAX C YCYORWBWM I'PpYHTOM B OCHOBSHHM
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YHRCTKAX C HEYCTOAUMBAM TpYyHTOM B OCHOBAHWY
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QObHbe yCAOBMR

CHaAbHHE W MADPS/NE IPYHTN
g = 530 s
d = 325 uu

Ve2 0m? wo 1o

Bonora 1 TUa
O6uqHME YCNOBRA
d = 820 v




V=3 §2M?
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d = 325 m

Ve2 44w wa 7' i

CRaMbHHE W MEeP3ANe T'DYHTH
g = 820 v TecYaHO—0aPXBHNNE TPYHTH
@ = 80 wmu
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[IpoexTHHS
npodEay TpaHmel IS MHOT'OHRTOYHOE IPORASIKE TPYSOIPOBONOE
B HEYCTORYWBHX I'DYHTaX

V=42mMna 1m




MEp3abe K CKAJLHNE TPYHTH

V2336w mo 1ar
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dpodxm TpaHmeff, OTPHBa&MHE POTOPHEME BSRCKESBATODSMH
C OTROCSME
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3, JCTPOACTBO TPAHNEA B OBHYHHX YCTOBMAX

C TOYKM BPEHHA CTPONTEXRITBA TPyCONPOBOAOB OCHYHHMH YCAO~
BAAIME CUMTBONTCHA TEDDHTODMM DABHEHHOR MECTHOCTH WIH C YKAOHAMH
zo 89, craraeMse ycroiumpuMs rpyHraMmu I-IY xareropit, .c mpaMO-
nuHeRHNM KIM MANOR EDHBMBHH (YIDPYroro Msrxda TpydonpoBoza) EA-
NpCBAGHHESM SYAYESH TpPaHEHGH.

3.1. TpaHmeX Ha NPAMOJRHEAHHX YyYACTKAX C YCTOHUKBHMM
IPYHTaMM MOXHO DaspaCaTHBaTh POTOPHHMK TpPaHEeHHHMM SKCKABATO -
paM# Ha NOIHHE NpOoMAP 38 OXHH IPOXOX IO TDEM BA&PHAHTAM.

BapuaH? I. KaxzauR poropHEY SKCKaBaTOp padorTaer Ha.CcBOe#
88XBarYKe, HEe OCTARr4d Ha €6 I'DAHMIe ScMIAHOR IeDeMHYKE, JId Bh-
X0Z8 U8 TPAHIEM CBaAM HAYESI'O POTODHOI'O BKCKABATOPA HA CAexyD~
YD 38XTATKY HCHONE3YeTCHA HHBOHTADHHR pePeBAHHHE HACTHA, YEKI&-
AMBAGMHE HA Tpanmen TpyOoyrRuazukroM (puc.l).

BapuauT 2. JCHOBMA paCoTH POTOPHHX TpaHHeRHHX BHKCKaBATO~
POB &HAJNOT'MYHH NEDBOMY BapMau?y. I[IpE 5TOM BTODOR BRCKABATOP
AopadaTyBaeT CBOK yyacTOK TPAHHEH ZO COGANHGHHA C TpaHmeel,
paspaCoTaHHO! NEPBHM SKCKABATOPOM, ¥ HA TPAHCIODTHOM XOXY AO-
rOHAET BIGPEAKM H7 EYL MANMHY, KOTOpafd BHXOAWT M3 TPAHEGH M
CTAHOBMTCA HA HORBYD BaXBaTHY. BTODOR BRCKABATOD BAHHEMAET MECTO
IePBOr0 X Npopolxaer pacory {(PuC.2).

BapuaH? 3. JCAOBEA pAOOTH POTODHWX TPAHHEHHHX DKCRABATO—
POB QHANOTHYHH BapRaHTy I. HOo B 8TOM CAyuae Mexjy Ba&XBaTKAMK
OCTAeTCHA I'DYHTOBAA MEePEMHUKA, 00eCnedMBADHASA BHXOZ BTOPOIO
SKCK4BAaTOpA K8 TPAHHEH., OTa NepPeMHYKa 3aTeM DaspaarHBa6YC A
O7lHOKOBEOBHM BKCKAB&TOPOM (PHC.3) wiM Oyinzosepod (pxc.4).

3.2, Tpaymex HA YYACTKAX TPACCH C MIOTHHME TDyHTaMK.

TpaHmEeX Ha NPAMOIMHOAHHX YyYACTKAX TPACCH C MAOTHHMK I'DYyH-
TaMi (pAKymNEUHHMK, IJIOTHAA I'IKHA, I'aleqYHHK, ANeBPONHTH, eCYB-
HHK, Mepreib, MBBOCTHAK M AP.) PAspaCaTHBANT DOTODHHMM TPaH -
mefHHMM SKCKABATOPAMH, IIOCIe[OBATEIBHHM HX NDOXOZOM IO TPab-
mee. BHAavale BHIIOAKADY TPaHEED MOHBRErO COYEHMA, BareM ClIezoM

15
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Puc. I, PaspaGoTka TpaHuleM POTOPHHMM BRCKABATOPAMH 063 OCTABIEGHMA NEDEMHUKHM MEXXY B8XBaTHAMH
C MCIOABFBSOBAHMGM HMHBEGHTAPHHX HUTOB:

I - TpaHmesd, BHPHTAA NEPBHM SKCKABATOPOM; 2 — NMTH AMAR BHESAA8 BTOPOr0 POTOPHOr'O BKCKABATOPA
K3 8a004
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Puc .2, TexHONOrEqoCKAS CXE6M8 DR3padOoTKE TpaHme# POTODHHME
SHCEKABATODAMH OeB OCTABICHMA I6PDEMHYSK MOXZY BAXBATKAMU:

I - nepBult sRCKaBATOp; Ia - BTOPOH BRCEKABATOP: 2 — OTBAX
I'pyHETa; > - paspaldoraHHad TpaHmesa; 4 - TpaHmed, NORJIexa-
RaA paspadorke

_Bapmgur 3

5

T

ol "l "Saaa S

Puc,.,3. PaspaGoTra NepeMHYKM C DOMOWBD OfHOKOBIMIOBOIC BSKC—
KapaTopa:
I - Tpaumed; 2 — OAHOKOBHOBHE BKCKaBATOp; 3 — NeDEeMHUKA;
4 -~ OTBAN IPYETA; 5 — DOTOPHHI JKCKIBATOPD

17
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Puc.4. Paspagorka NepeMHYKd C NMOMONBD OyAnZOB8epa:

1 - TpaHmes; 2 — IepeMHUKAa; 3 - Oorpal I'pydra; 4 - pOrop-
" HHft Bmmmroﬁ; S5 = dynmosgg ’

Puc.5., Paspadorks TpaHEER B MIOTHHX HECKAABHHX (DAKYWEUHMK,
MATHKMR MBBECTHAK M ZP.) ¥ MEPSIHX I'PYHTAX KPElOCTEHD 710
400 Krc/cuc ¢ nocllexOBaTEABHHM ¥BMH‘I&IHEH %Emm TDaHNEH
POTOPHHMM BKCKaBaTOpaMM THma 3ITP-253 u OTP-

18



EAyNMM OZHEM WIN Z=jMA BKCKEBATODAMM (B BABMCHMOCTH OT Kpemno -

ceM TPyHTA K NMDEHH TPAHNEX) ee ZCBOAAT AO NPOEKTHOrO Npoduasd.

flpx 9TOM MOTYyT OWTH B2 BAPEANTA TEXHONOTNUECKKX CXEM.
Bapmaa® 1. UneHeHHe Npoduis TpaHEeX NO BEPTHRAIM (PEC.D).
BapmaHT 2, YieHeHme NPOQMIA TPAHEEE IO I'OPHNSOHTAINX

(puc.6).

Puc.6. Paspadorra Tpaumefl B NAOTHHX HECKANBHHX (Pa&KYHOYHEK,
MATKME MSBROTHAK H fP.) X MEDPBAHNX I'DPYHTAX XPenoCTHD XO
400 Krc/CM¢ C NMOCIEAOBR?GABHHM Enennqeaueu I'AyCHMHH TPAEEEN
DOTOPHHMM PKCHABATOpaMM TMna 3TP-253 y 9TP-254: I - oTmax

rpyaTa

35.3. TpaHmed HA NPAMOAMHOHHHX YYACTEKAX TPACCH C BKADYSHHE-
eM BAIYHOB,

B 970M Cayvae DOTOPHHE TpPaHIHGH#HHE BKCKABATODH paspafATH -
BANT TPAHEED, NDONYCKAA BAAYHHHE YYACTKE TPaCCH, B COL 3eTCT -
Bud ¢ n,5,1. [IponymeHHne yYACTKM TpaHEEHN DA8SpaOaATHBANT ORHOKOB—
NOBHM BHKCKSABATODOM TAK X, KAK M 3eMAAHHOG NePEeMNIKH,IIpDR HeoO ~
XOZHMOCTH NPOMBBOAMTCHA INpPeZABADHTENBHOS APOCIEGHHE BANYHOE,

3.4, Tpaumed HA NPAMOAMHENHHX YYACTKAX TPACCH C YBIAXHGH-
HHMMA I'DyHTAMK, DM NEePHOAMWSCKMX OCBOAHEHMAX, NPH HeOGXOZAKMOC-—
TH CAINaCTHPOBKM TPYOONPOBOZOB, & TaKxe NPH ycTpoiicese raydo -
KX TpaHmel B B8BMCUMOCTH OT HKOHKPEeTHHX YCIOBMER paGOTH MOXHO
BHITONHATS IO TPeM BApuaHTaM,



BapuauT I. IIpOZONBHHMM NpPOXOZAMK CyARZOS6Pa yCTPAMBADT
IHOHEDHYD BHPAOOTKY YEMPERHOro mpoduind, a4 Aanee POTODHHM TPRH-
MeAHHM SKCKABATOPOM, NEepDeZBUrabDMMMCHA NO ZHY NMOHEDHOK BHpaOOT-
KM, ZOpafaTHBanT TPaHmen A0 NPOEKTHOrO npofuas (puc.7).

Bapmapy 1
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Puc,7. KOMOMHMPOBAHHHA CIIOCO0 paspalOTRKM IAYOOKMX TpaHme# H
H& YBIAQXHEHHHX IPYHTAX, B TOM YMCIEe NP CAXINSCTHPOBKE Tpy-
CONNPOBOZOB C HCIONH30BAHMEM OYARZ08epPOB KIacca I5=25 w

H POTOPHHX SKCKAB&TOPOB TEna 3TP-254

BapmauT 2. PoropuuM TpaHmeiiyHM SKCKABATOPOM paspataTHBALT
TParmen CeyeHMeM, COOTBSTCTRBYDIIEM IapaMeTpy erd padouero opra-
Ha, Jlanee OyiRz03€D pacHmEpAET BHPAOOTKY A0 TpelyeMHX PasMepom
AAA pacOTH B HEll DOTOPHOrC TPaHmEeNHOr0 BKCKABATOpPA, KOTODHH
AbUXETCHA BROIEL OCH TDAHUEM, ZAOpalaTHBaeT €€ J0 NPOEKTHOrO Npo-
ounsa (puc.8).

BapuauT 5. [BYMA NMapajlIeIbHO HAVHMME POTOPHHMM TpaHleHHR-
MM DKCKRBATOPAMM DA3paCaTHBANT JBE NMApajelbHHEe TPIHMEH pasue-
paMu, COOTBETCTBYOUMMY pPaOOYEeMy OPraHy SKCKABATODPA, MIM UX Da3-
pa0aTHBANT ABYMA A PAliIeNbHHMU NPOXOZAMM OZHOT'O DPOTOPHUI'O DKC-
KapaTopa. Mexzy TpaHucAmyd OCTAETCH 3EMIAHON LeNIMK, KOTOPHH 3a-
TEM pasdpaCaTHBANT OYyNBHA03€POM KOCOiIoNepeyHHMM Npoxozamyu,0xoH -

20



yaTeIBHYD AOPACOTKY TDAHEEH X0 NPOSKTHOrO NPOJPMIAA BHIOAHARDT
NPOX0ZOM OAHOKOBHOBOI'O SKCEKABAaTOpA (DEC.J).

Bapmanr 2

] ] }Y pdebda b
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e e e

Puc .8. Paspadorra rayCOxEX TpaHmel M Ha YBIAXHEHHHX I'PyRTaX,
B TOM 4MCHe ILA Gannacrnponzengggon OBOZOB C MCINOIR8OBAHHMEM

POTOPHHX SKCKABATOpPOB THIa 3JT . JIP=-254 M OyIpnosepoB
gnacca I5=25 r:

] -~ POTOPHHR DKCKABATOp; 2 - OyAmRA0BEP

3.5, TpaHmed Ha KPHBOIHHEHHHX YyYaCTRAX TPACCH C PaAMYCOM
H3ruda TpyOoonporoOAa, 00Nee yIpyroro, a TAKKE KPHBOAHHeHHHE yya-—
CETKM C OOBOAHEHHHMHM M HEYCTORUMBHME I'DYHTAMM C BHCOKHM YPOBHEM
I'PYHTOBHX BOJ B SAaBHCHMOCTH OT KOHKDETHHX YCIOBMZ MOI'YyT paspa-
CaTHBATECA NO TpPeM BaPDHAHTAM.

BapuaH?T I, KPHBOIMHEREHEe yYaCTKM C YCTONYMBHMM I'DyHTAMH,
B sTOM Cayuae palOTH BEAYTCA OZHOKOBMNOBHM BKCKABATOPOM, OCODy-
AOBAHHHM KOBIOM C OOpDATHOR Jomnaroi, JOCOBHM 3a00eM C ZBUKECHHEM
SKCKaBaToOpa BAOAL OCH TpaHmem (puc.IO0).

BapuaHT 2. JYACTKM TPACCH B OCBOZHEHHHX, CHITYYAX M HEyC-
TORYMBHX TPYHTAX C HEOOXOQZHMMOCTEX paspasoTKH WLHUPOKKX TpaHmeir C
OTKOCaM¥, B BTOM Ciyyae paOOTH BECTHM LenecOOCpPasHO OAHOKOBULO -
BHM BKCKABATOpDOM, OOODYZOBAHHNM KOBIOM gparialiH, JIOGOBHM 3800-
eM, JIBAIrafCH BAOND OCH Tpavmed (puc.II).
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Puc .9, PaspaGoTERa I'AyGOKKX TpPaHllel M H3 YBIAXHEHHHX I'DYHTaX,

B TOM YHCI® NpH O3JANaCTUMPOBKE ngﬁon ongggz C HCIOXL30BAHHSM

POTODHHX BKCKABATOPOB THIA BT]IE’-S- 22' P ¥ GyARf03epOB
gnacca I5-25 r:

I - poropuu#f sxckaBaTop; 2 ~ OyXBpAG3ep; 5 — OTBAA I'PYHTA



He menee 0,5 m

Puc.10. PaspaGorra rpaHmedl B OOUBOZHEHHWX I'DYHTAX

HA KDMBOJHHESHHHX YyJY8CTKAX TDACCH C HCIIONB30BAHK-

8¥ OAHOKOBIOBHX BKCXABATOPOB TEX X€ THNOB, 000 -
PYZOBAHHNX KOBHOM AParuasn



He menee 0.5 m

Puc,.II, Paspagorra TpaHmedl HA KPMBONMHEINHHX YYaCTRAX

TPACCH B YCTOHUMBHX I'pyHTAX C MCINOAB30BAKMEM O HOXOB—

MOBHX BKCKABATOPOB Tuna 30-4I121 ¢ oGparHOfl momaToi

ANA OONBMMX ZMAMETDOB K THIA 6525 ~ IR MANKX Adauer—
PORB
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I - puxaurens Tuna J-9
-3; 2 - 0ge - N
R e e paraohunt Tymag - Pnomul oEoxazazop BO-21A,




Puc .13, PaspaGo?ra TpaHEEd B CTOCHEHHHX YCIOBMAX C HCIHONE~

30BAHNSM OfHOKOBEOBOI'O BHCKABATOpA, C YKIAZKOR OTBAN8 I'DyH-

T8 HA PAa0OYyn NOXOCY C NOCIeAyOHeHd ero NIAHMPOBKOR OyABAO -
SOPOM &

I - OZHOKOBWOBHE SRCRABATOD; 2 - dynﬁnosep; 3 - OTBAA Ipyu-
r3,; 4 - Tpaumed; I - pHThe TPaHEeHM; 1l - NAAHMPORKA OTBAXA

Puc.i4. PHBEEGOTEH I'ly OOKMX TpaHEel B cIa0HX IPyHTAx C
ABOAHOR NEepeKMAKOR rpyHTa:

I - pKCKABATOP; Z — TpadHmesa; 35 -~ OTBAX I'DyHTAa; 4 - TDaH-
mes
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BapuaHT 5. JUACTKH TDECCH C BHCOKMM yDOBHEM I'DYHTOBHX
p0%. B TAKKX YCIOBEAX DAOOTH CHGAYET HAUMHATE C NOHEKGHHHX
xoc? TpPacCH, O0eCneydBAH TAKMM OCpPasOM CTOK BQAH C BNEPeAM Xeo-
XQEMX YYACTKOB, B KAYECTBE B6MIEPOAHOrO MEXAHMBMA HCIOXEIYDT
OAHOKOBUOBHA BECKABATOD, OCODYAOBAHHHH HKOBHOM C NPIMOR xonaro#t
wix aparasiHox, Padora BeRETCH NOCOBHM B8006M C ZBHXEHEGM BEC—
KRBATOPA RAOCNP OCH TDAHEEH,

3,6, JUACTKM TPA&CCH C PABIAMYHHMHE CIOXKHHMM I'DYHTOBHMM yC-
nopEaAME (EKpOMe OGBOZHEHHHX I'PYHTOR), TZ6 IO KAKHM~IMCO NDMYR-
RaM HEBOSMOKHO MCIIOAHBOBATH DOTOPDHHE DKCKABATODH, B TOM YMCI6
B I'PYHTAX, TPEOYDHRX MEXBHMYECKOrO PHXIEHKH.

B oTOM clyyae OyaAnpa0s86p paspaCarnBaeT NEOHEPHYD PTPaHEED
NARCKMAABHOR IIyOMHO#, He NDPeBHEANIER BHCOTH NOBODOTHOR niar-
$OPMH HECIOIB3YEMOr'0 OZHOKOBHOBOTO BKCKABATOPA, C NPEABAPK -
veIBHNN DPHXIEHHEM MAM Oes HeroO, Jlaree DTHM OZHOKOBHOBHM BXCKa-
BATOPOM, OOODYAOBAHHHM KOBEOM C OOP&THOH IONATOR, ABKKYHHMCSH
10 ZHY DHOHEDHOR TpaHmeM, AOPSCGATHBANT TPAHEED A0 INPOGKTHOH
OTMeTKH NIOCOBHM Ba00eM (puc.IZ).

3.7, Paspadorra TpaHmesf B CTECHEHHHX YCHOBMAX., B aToM
cAyuse NPAMEHADT OAHOKOBEOBHE DKCKABATODH, 0CODYAOBAHHHE KOB-
moM ¢ o0OpaTHO{l nomaToR, KOTOpHE NPH paspaloTKe TPAHmMEHM OTBAX
I'PYHTE YKASAHBADT HA paldoOuyD NOJIOCY TPACCH. JlAA NpPOXQZA CTPO-~
MTENHHOR TEXHHMKM 1O paloyeld NOJOCEe TPACCH OTBAN I'PyHTE NI HK-
pyercs OyInA03epOM. TMIOH OfHOKOBMOBOI'O BKCHKARATOPA K OyImao —
sepa ONpPeAelAdTCH OOBEMOM BEMIAHHX pPa0OT 0 YyCTPOACTBY TpPaH -
mex (pmc.l3).

3.8. Paspa0dorka rayGCoxux TpaHmell B CralHX I'DyHTaAX C
ABORHOR NepeKMAKO{ BHHYTOI'O I'DyHTA.

OzHOXOBROBHM SKCKEBATOPOM THNa 30-412I, 060pPYZOBAHHHM
KOBUIOM C OOpaTHOMR I0NaTroi, OTPHBAOT TPAHEED C YKISZAKOR rpyHTR
OOHYHHM CNOCOOOM, [lalleé BTODHM BKCKABATOPOM TOr0 x& THNA ¢ 00—
PaTHOR JOnaToX OTBAA T'pPyHTA NepeCpacHBAETCH INOJHOCTHD MNIM Yac—
THYHO OF TpaHmeM HA HOBOe MecTo (puc.l4),

JHABAHHAA NEPErpPySKa OTBAJA I'DYHTA BHNBHBSETCA HEOGXOZM—
MOCTHO DE&BIDYSKM OepMH TPaHmed H NpeOTBpameHus 00BanA ee
CTEHOK,

3.9, [InaHEPOBKA ZHA TP3HIeK CNOCOGOM NPOTACKMBAHEA KIHH-
GaOH (map-0alH).
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Pea ONEDAILNH BHNONHAETCR B 76X CIYUASX, KOrA2 HQOTaCKNBA-
Eme XOBWA IO XHY TPRHESM B XOX6 66 paspaCOTEN He OfecHeunBaer

HeoGxOxEMEZ yPOBEHS NNAHNDOBXKE ee xua (pmc.I5).

Puc . I5,. InauEpOBKa AHA TpaHiieM CHOCOOOM NPOTACEKNBAHEA
gna—édu (gp-ﬁadn : d

I - *pyOOyKASAYME; & — KiMH—-0ala; 3 - TpPaHEes;
4 = OTBAN TpyHTA

3,10, TexHMYeCKHE XapDAKTODMCTHMKE 36MIGDORHON TeXHNKNM,
ECIOXBSYSMOR ZAA ycTpOHCTBA TpaHEEd B OOHYHHX YCAOBNAX,

A. Poropuie axCHABATODH

» L 3
Taxuuueckue |BTP—231, |9TP-253, | gTP-
noxasarenu jBIP-23IA {8TP-253] {OTF-254 1BTE-2o4= 19110254~ 1553

01 1 02 TP
y ! I | }
i i i | 1224
I ! 2 ! 3 1 4 ! 5 ! 6 ! 7
I'nyGuHa KO-
aHHA, M 242 2,5 2,5 2,5 3,0 2,2
HxpEus 1.8 1,8-2,1 I.8: 2,I: 1.5: 2.1 0.8:
. pnnen ’ ’ ’ '2:4 'Y 1:2' I:B' 1:5'
088 OTKOC-
HMKOB ), M
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MaECHMAAT—
Hasl I'AyOxHA
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pazkyo KONA-
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TexHAUGCKHE Xa-—

TOXHUMYSOKME® XAPAKTEDPHCTMXKM OVIBZO0B6POB HA TDPAKTOPAX
xiaacca 6-14 =

Mapxa CyJanpzosepa

DAKTePUCTHKA _ I-27IA i N-492A | [1-686 ! 22333' !11-495A !H-GSM. lll-5320 !H-27SJI IJIB-IIOIJI
| | ! !

I ! 2 1 3 | 4 ! D 1 € 1 7 t+ 8 1 9 1 IO

FasoBas MAmKHA T~-I00M¥ T-IOOMIT™* T-IOOMIT** T-IOOMEIM*®* T-I30%* =130 e Ty A
T-I40
MOMHOCTE: ZABHIATO~
g, 1.C. 108 108 108 108 108 108 140 140 160
HauGonpmee THIrO-
BO6 YCUIKE, KI'C 9000 9000 9000 9500 9500 9500 9000 I3300 10000
JuxHa oTBana, M 3,03 3,94 3,2 3,2 3,9 3,64 3,2 E,gg; 3,22
y

Bucora oOTmRana, M I,I I,I I,2 1,2 1 I,2 1,5 1I,345 I,3
Haudonpuul noxsb—
eM OTBAJI& HAJ
ONOPHO# NOBOpX~
HOOTBD I'YCOHKI, M 0,9 I,1I 0,9 0,85 1,05 0,98 0,89 L4 0,9
HauGonrmes sarays-
J6HMO OTBANA HUXO
OIIODHOR NOBEPXHO~
CTK I'yCOHHI, M I I I 0,37 0,25 0,3 0,335 I 0,5

JTOl YCTAHOBKM 0T-—
B&JA B NAAHO,I'DJ 90

63~90

90

90

63~90
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[lpoponxeHye TACIMUN

L y 2 1 3 1 4 1 5 6 7 1 8 1 9 l

NPA DPBBAHMM K
NepeMeNedid I'pPyH-

T8 2ol 2k 2yl - 2,4 Sk 3,2 2,9
1Pp¥ BO3BPATHOM _
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[Ipefenpune yKIO-
HE, Tpan:
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Py ClyCKe C
I'PYHTOM 35 25 25 25 25 25 25 25
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YKJIOHE 30 30 30 30 30 30 30 30

OdbeMm rpyHTa,NE—

pPEMEeljaeMOro 07 -
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B. Dyapnosepn ¥ TPAaKTOPH Knacca I5-25w
[TpogONMAHNE TACIAIH

Mapra Oyipzosepa

TexHuyecKue )

I ! V ! b ! i l > ! 6 ! 7 1 8
baBOBHI I'yCOHMYHHH ]
TPAKTOP T-180T T~-I80T T-180TT1 T-180T1 T-180C JIB8T-250  Li3T-250
MOWHOCTH LZBUI'ATE-
NA, N.C. 180 180 I80 180 180 271 271
Hau 0onplee TAIOBOE
YCUAKE, KIC I3 820 I3 820 I3 820 I3 820 I3 820 22 000 22 000
[nyHa oTBaNa, M 3,92 5,64 5,64 443 5,64 b5 4,5
BucoTa OTBaNA, M I,35 I,48 1,23 1,2 1,23 1,55 1,55
[lombeM OTBBJR, M 0,96 1,2 I,1 0,9 0,9 0,84 0,84
SarayOnauue orsana,M 0,32 I,0 0,6 0,3 0,3 0,34 0,4
Jron oTeans B naA&-
He, I'Pag 90 S0 90 70-90 90 90 90
JroXx pesaHud, I'Dazg 40-50 55 55 45-55 4555 50-60 50~-60
nosa orsana. rpax o X4 A g5 5 _ ) 4
YripaBleHue 'unppaBniuye~- MexaHuue— I'uapaBanyecKoe

CKO® CKGS8

CKXOpOCT: NOAgHeMa OT-—
Bana, M/C 0,3 0,3 0,3 0,3 0,3 0,3 0,3
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[Ipononxesue TaOCIKIH

1 P 2 1 3 1 4 1 5 ! 6 ! 7 ! 8
CKOpPOCTEH OIYCKAHMUA
oTBaJIa, M/C 0,3 0,3 0,6 0,5 0,5 0,4 0,4
ngpocrz [IePBMeHeHN A,
KM/4:
TPAHCIIOPTHAA 8,7-12,0 8,7-12,0 8,7-12,0 8,7-12,0 8,7-12,0 12,5 12,5
pagoyas 24 249 2y9 243 2,9 e3 245
XoJocTOol xox Inepep-
HUM XOZO0M 6,4-8,7 6,4~8,7 6,4-8,7 6,4-8,7 6,4-8,7 7-8 -8
XoxocTof xOn sazHuUM
XOZOM 3,2=7,5 3,2~7,5 3,2=7,5 3,2-7,5 3,2-7,5 6-"7 6-7
[lpegenpHNE YHIO=
HH, T'pPaj:
Npu ZABMXSHMUM
BBEDX 25 25 25 25 25 25 25
Ipy CIIyCKEe BHMS
C I'DYHTOM 35 35 35 35 35 35 35
[IPH NONEepeyHOM
T BUXEHUK 30 30 30 30 30 30 30
O0beM rpydra, nepe-
MOl BMOTO OTBANOM,MS  4=5 b4=5 4=5 =5 4,5-5,5 745 T4
nannenge H8 TPYHT,
KT'C /CM 0, 36 d, 36 0,56 g, 36 0,56 0,56 0,56
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4. YCTPOUCTBO TPAHEEZ HA HENPOMEPSEAX BOJIOTAX
i OEBOJHEHHOH MECTHOCTH

B TpvCONMPOBOZHOM CTDPOMTEIBRCTBE IO TEpMHHOM "GoaoToM™ no -
gEMaerCA ABOHTOYHO yBIAXHEHHWE YUACTOR TpPacCH, NOKPHTHE TopfoM
Ha rAyOrdy C6odee 0,5 m, [Ipw aTOM GonoTa MO KX Hecymell cnocol -
HOCTH PacLelIf0TCH HA TPA THIA:

I- -~ OonoTa, LONyCKANLMe PRCOTY HA HHX 3eMIepORHOR rex -
HUKK C AaBieHMeM #a rpydr 0,2-0,3 xpc/cnz;

2= - 00a0ra, AONYCKADIME PACOTY HA HKX CIELMANBHOR 3eM-—
1epORHON TEXHMKM M NPM YCTPOACTBE NPHUCNOCOOCAEHMN K Hed, olec-—
NeyyBaDIKX Neperavy AaBleHMsA HA I'DPydT He Godee O,I ch/cuz;

3= - GOsioTa, NOBEDXHOCTE: KOTODHX HEe BOCIIDHMHHMAET Heno -
CpeACTBEHHO HUKAKOTO ZABISHHA H8 I'PYHT, K 3cMIepORHAA TeXHHKA
MOReT DPA00TAT: HA HEM TONERKO NPM D8 SMGEGHHM HA NIAABYYUX CPex -
CTBax.,

v a

K OOBOALCHEON MECTHOCTK OTHOCATCH YSZCTEY Thacca 7pydéoc -
CPOROZ2, “CXDuTw> BOZOA HAa TAyOMHY RO 2 ¥, Oc:s HAIMUUA TOPHR -
HO# 387 KK,

4 .I. Padctu wa yvyacrTxax TpacCH, NPOxoxsmef no GoaoTaM
[-r0 mHN3, 3SuUUOAHALTCE CLHOXCBUOBHMM SKCKAaBATOPAME C yIMpeHHOR
ONOPHCY TOPLYHOCTRL, uleCleu¥radied AABIEHHE HA I'DYHT A0
0,3 ro/cMS, neDeMeniOILMUMCH HENOCPeAC TBEHHO NO TOPOAHOR 3ale-
Ed, AJA OONUHNMM OZHOKOBHOBRMK SKCKABATODAME, yCTaHOBIEHHHMM
HA CraHd 4’ TEHOROJOKYUK., B COOKX CAYUafAX SKCKRBATODH Nepeodo—
LYZy<ria vO3EOM C OOPATHOR IONATOM ¥ pAaCOTH BegyTCA JA000OBHM
3a00eM {PKHC.16),

4.2, PaCoTH Ha YY3CTKAX TPAaCCH, NPOXOZAmef no ConoTaM
2-T0 TUNA, BHMNOIHAONT OAHOKOBLOBHMME 2KCKABATOPAMU OCHYHOr'O MIM
ClEeLUaNBHEY THUIOB, YCTAHOBACHHHMM B HEKOTODHX CJyYafiX HE CJa -
HAX MAI¥, XAK NPAaB4JIO, HA NEHOBOJOKywaX. BO BCeX CNYyYaAAX DKCKA=-
BATOPDH CCODYAYLTCHA KOBLOM C odpaTHOZ Jnonariod X paforawT no00 -
BHM 3200€M,
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Puc.16. Paspacorxa Tpanmeit Ha GOIOTE OXHOKOBUOBHM BXCKABATODOM, YOTAHOHOBTGHH
Ha IEHOBOIOKYL® :

I - 3KCKaBaTOp; 2 - MEHOBOJOKYmMA; 3 — TPOC; 4 = TDAKTOP; 5 ~ CONLOTHCTHE TpyHT



4,3. PaOOTH HE YyYaCTKAX TPACCH, NPOXOARmMEH NO GOXOTAM
3-70 THKIA, BeAYTCH OAHOKOBIIOBHMHA BECKABATODaAMHu, Dﬁopynnxauauun
KOBHOM C OCPATHOX JIONATOK WMIM ZAPArJaKHOM, YCTAHOBIGHHHMM HA

MOHTOHAX (pnc.I7).

4,4, JUACTKK TpPAaCCH, NpOXOzAmMe IO §QJIOTaM C I'JIyCHHOM
poppAHoR Toamd A0 O,8 M, NOZCTMUIAECMON HECYNUM MHHEPANBHHM T'DyH-
TOM.

PaGOTH BHIIOXHADTCH OZHOKOBIIOBHMM 23KCKABATOPaMK, Nepe0lo —
pPyAOBAHHHMA KOBHOM C OOpATHOR NOMATOH WIM APArAaiHOM, IEPEeABH-
radmUMUCH HEIOCPEACTBEHHO IO MUHEPAJLHOMY I'DyHTY, C NPEEBLPH -
weABHHM BHTOPHOBHBAHMEM C IOMOLBX OYIBAO3€Pa MIM OAHOKOBHOBOI'O
sKCKaBaTopa (puc.I8).

4,5, Tpaumed, npoxogfmuse Yepes OOBOAHEHHHE YUACTEM MECT -
HocTd (B TOM uKMClle yepe3a Osepa) mMpuMHOE 70 50 M ¥ rayOuHOR BO—
AH A0 2 M.

o paspaOOTKM TpaHUE} HAa TAKMX YYACTKAX TPA&CCH yCTpaWBa-
07 TPYHTOBYO HACHIIF C ABYX CTODPOH OOBOAHEHHOI'O YJYACTKA&, C OC -
raBIeHMEM HEBACHIIAHHOT'O OTPEesKa, PABHOI'O BeIMYMHE YABOBHHOIO
pazdyca yeplNaHMsA NPUHATOrO TUIA OZHOKOBUOBOI'O PKCKABATOPa. Pa-
GOTH BEAYTCH C ABYyX CTOPOH OOBOZHEGHHOI'O YyYAaCTKA OHOKOBIORHMH
BKCKABATOpPAME, O0ODPYA OBaHHHMKM KOBHAMM C OODPATHOR IIONATOR MIY
ADariaikHOM, llepeABUTALMMMKCS N0 HACHNAM (puc.I9).

4,6, YUACTRM TPACCH, NPOXOZAMMUE uepPes OCBOZHEHHHE YYACTKH
MECTHOCTH (B TOM YUCHe 4Yepes Osepa) mupuroit coxee 50 M ¥ IayGu-
HOU 70 2 M.

AnA paspaGOTKM TpaHme# HA TAKUX JYACTKAX TPACCH yCTpa¥k Ba-
T I'PYHTOBYD HACHIE HA BCD MMPUHY OCBOZHeHMA. PaCOTy BHIOAHADT
OZAHOKOBIUIOBHMKY BDKCKABATODaAMA, OCGODYAOBAHHHMM KOBmAMM C OOpaTHOHR
JONMATOA WIM APAriaiiHOM, NEeDeABATADIMMACH MO HACHIK, PaspaloTka
TPAHIIEM OCYMECTBIANT 3 HACHIK, IIPOpesasd NOCAEAHOD A0 IPOESKT-
HOM OTMETKM ZHA B MMHEDAJFHOM I'DYHTE OCHOBAHMA HACHIK (puc.20).

4.7, Y9acTKM TDACCH, NpPOXOzAmMe uyepes3 OCBOZHEHHHE y4acT-
KM MECTHOCTH (B TOM YHKCI8 yepe3 03epa) WMPKHOHR Golee 50 M X
rAyOuHOR Golee 2 M,

PaOOTH BHIIONHADT OZHOKOBMOBHMM BKCKABAaTOpaMd, OGOPYAOBaH-
HHMM KOBHAMM C OOpaTHOR JOMaTOR MIAM ZpariaiiHOM, YCTaHOBAEHHHMH
Ha IOHTOHAX &HAJIOMMYHO I0.4,3,

4.,8. Paspa0orka OZHOBPEMEHHO ABYX TpPaHmE# ¢ OZHON TEXHO-
IOTHYBCKOHM zoporu.

41



Puc,17. PaspaGoTKa wgaumen Ha OO0JO0Tax 3-r0 THUNA OAHOKOBINOBHM BKCKABATOPOM THIR
80-4I2I, HA-I500, ycraHOBIEGHHOM HA& NMOHTOHB:

I - 9KCKABATOD; 2 ~ ITOHTOH



Hanpobreme Podors

Puc .18, Paspadorka rpauueit Ha 060J0Te C HEOYUHMM IOZCTRISNIMM OCHOBAHMEM, C IIDEXBADM-
TeNBPHHM BHTODY)OBHBAHKOM © NOMOIEO CyARXO36DA:

I - orBan rpyuTa; 2 -~ TOPQ; 3 ~ MUHODAABHK . TPYHT



Puc .I9., Paspacorra TpadHiueh Ha OCBOZHEHHOM MECTHOCTH
(Ha o03epax) uwdPMHOL Z0 50U N 4 TAYOMHOA A0 ¢ ki

I - "HacHnp; < -~ OTBAJ TPYHTa; 5 — JKCHABATOPD
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Puc .20, PaspagoTka TpaHmeil HAa OGBOAHEHHO# MECTHOCTH
(B TOM udclie yepes 03epa) wupuHo# Oozmee 50 M # TIy-
CMHON 710 2 M

I - Haculby & -~ TpaHues; 3 -~ OTBAN I'PyHTa; 4 - DKCKABATOPD
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Puc. 21, PaspadoTks OmHOBpeMeHHO IBYX TpaHmef ¢ ommoft
TEXHOIOIHMIBCKOR IOPOTH:

1 - OoTBAN I'pPYHTA; 2 — TEXHOJOIAYSCKAA JOopora; 3 — TpaH—
medA; 4 — JKCKABATOD



Taxue CIYI8H MOryT CHTH NPM NPORAAAKE NAPAINENBHO ABYX
guTOE TPyOONPOBOZA C DA BIMYHHME NPOXYKTAMM NEPEKAUHH, I'EABHHM
oGpasOM IpH OCyCrpoficTBe nposucua (pac,2I),

4,9. PaspaCoTka NMOZABOAHOR TPAHEmEK C ZBYX GePerOE BOXOESMA .
HeoGxOAMMOCTE B BTOM BOBHKKA6T, K¢ ‘A& Pa3paOrra TPaHEeH C Of~
HOT'O 0epera He MOK6T OHTH BHIIOIHGHR H5—88 HEAOCTATEA pazgKyca
xelicrsdA SeMIEePORHOTO MEXaHWBMA.

PadoTy BHIOAHADT OXHOBPEMEHHO XBYMA SKCKABATODAME C XDAT-
pafiHOM CO CBABBHHHMMM XOBEAMM,. [loOogepesHHM MOATATHBAHMEM KOREA

NpOTKBONOJOKHOI'O BKCKABATOPA CYHECTBCHHC yBOGIMYMBACTICHA DAXRYC

yepnaHusd ¥ NOZATATEBAHUA P&3pPalOTAHHOrO I'PYHTA K Oepery.
Haymeit 8a »TOH CHEITKOR MANMH OXHOXOBHOBHI BKCEABATOD C

OOpaTHOR IONATOR WAM ZPAridaHOM BHOMPAET NOGOABKHYTHH IDyHT M
YKAAZHBAET 6r0 B 0TBaN (puc.22).

Puc.22. Paspacorka NOABOZHO! TpaHNEM C ABYX (eperos

BOZOEGMA OZHOBDBMEHHO JBYMA SKCKABATODAMM C DA IJAfl~
HOM CO CBASAHHHMM KOBHAMM:

I ~ orpan; 2 ~ zpardaflH; 3 - COBAMHMTENERHUE TDPOC

4,10, PaspaGorka TpaHEEH HR MECTHOCTH C BHCOKMM YDOBHGEM
FDYRTOBHX BOZK.

JAs pa3paCOTKM TPaHEER B TAKMX NMPUPOAHHX YCAOBMAX pPasOTy
HAYMHADY C NMOHMXKSHHHX MECT C NDeABAPUTENBLHHM YCTDOKCTBOM BOZO-
HENPOHMUAEMHX NEPeMuyeKx B BEDXOBOM KOHIEe yJYaCTKA TpaHHeH., 3a -
TeM OCYHARUT HMKHAA YUYSCTOK TPRHESM CHYCKOM BOZH B HOHUXEHHOG

MECTO ANM ee OTKayxoil,
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Jlalee YCTPAKBADT IePEMHNYKY B BOPXOBOM KOHIEe BTOPOro yua -
CTK4, & B €I'0 HMXHEM KOHLS NepeMHUYRY Das0KpanT M CHYCEADT BOAY
B TOTOBHE YJYACTOR TDAHmEM., B TaAKO# NOCAEZO0BATENBHOCTH paspala-

THBESOT TPaHmEed HA BCEX NPOTAXEHHOCTH C BRCOKMM YPOBHEM T'DPYHTO -~
BHX BOJ.

[Ilpg paspaOOTKe TPAHHER HCHOABBYNT OFHOKOBMOBHI PHCEKABATOD
¢ ofparHOit nomaroii, THO OZHOKOBHOBOTO SKCKABATOPA NPHMEHADT B
Sa BHCUMOCT¥ OT OCheMa pacOT nO puHTHO TpaHmek (puc.23).

Honpdbpeme PISorss

Yo MECTHOCTY

Puc.23. PaspaGoTKa TPRHmEA HA MECTHOCTH C BHCOKMM YyPOB-
HEeM TDYHTOBHX BOX:

1 - ypoBeWpr T'DYHTOBHX BOZ,; 2 — BECHABATOP: 3 ~ OCymeHHHM
YYaCTOK, 4 ~ TDaHuesd, 5 - NEPeMHYKA

4 ,I1. Texunyecxue XapaxkTePUCTHHM CIELMAALHOM BemnepoiHOf

TEXHHKH, IPHMEHAEMOR ZJA yCTPOACTBA TpaHmel HA COMOTE&X H 00 -
BOZHEHHOHX MECTHOCTH.
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OAHOKOBHOBHE BKCKABATOPH C yBEAUYEHHOHN
ONOPHOM NOBEPXHOCTED

——_-——_T—-_--————_——_—____-_
TexHUYECKHE | Mapxa BKCKaBaTODA

o " MIT-71| T9-8k | 9KB [WIN-72 {91C-2 | =375

H—_—————————————-—-———————-—_———

I 1t 2 1t 3 1 4 1 5 1 6 17
BMOCTHMOCTH
KOBHA, MS:
¢ 00paTHOM
xonaToi I,0 0,5 0,4 - - -
C NpAMOK
nongmoﬂ - 0,35 - - - -
¢ pparnafiHom - 0,4 0,5 - - -
logBecka pagdo— Lect—~ THOKARA -  Kecrxaf LecTKad ZecTKafd
yero OpraHa Ka A
Hap GONBMA A
rnyduaapgg-
ISHHMA TPaH-
meu, M 5,5 5,1 4,0 - - -
Hau GonpuH
¢ Kona-
Eﬁgfyu 9,16 9,0 10,5 8,85 9,2 8,4
Tunl xOZOBOX
yaCTH I'ycedMuHH#  ADOYHHE I'yceHHUHHN

EHH
Cxopocrs Ine-

Eﬁ?q 245 I,47 0,94 I,7 0,8~I,5 245
JlnuHa XOROBOQ _

yacTH, M 5,83 5,4 - 5,02 - 4,96
llrpHHa XOZOBOMX

YacTH, M 3,9 3,9 - 3,9 245 3,9
MOMHOCTD A BH-

raTeisa, l.C. 130 48 48 30 130 130
liupaHa Tryce-

HUOH, M 1,2 0,3 - I,2 I,2 I,2
JnpapneHue Me-— [[HeBMaTA~ - IHAPa BIMYECKOS
X3 HK13MA JECKOe

AABIEHMEe HA 2

rpyar, xrc/cym- O,I8 O0,I8 0,1 0,23 0,22 0,18
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[IpozonxedMe 'T8 CAMIH

I 1 2 1 3 1 4 ! 5 1 6 | 7
I'aCapuTH, M:
AANHA - 5,4 6,46 - - -
ENDRHA - 3.9 5,29 3,1 3,8 -
BHCOTA - 3,41 3,72 3424 6,05 3,16
Macca, T 22,7 I7,0 17,2 25 58,7 23,0



5. YCTPOMCTBO TPAHNEH B NECYAHO-EAPXAHHHX IPYHTAX

5.I. [Ipd BHIIOTHEHMA DRCOT HA YUACTHKAX TPACCH C PESKO BH-
paxeHHHM MMEKDODeNbeqOM 20 HAyaXa paspacoTKM TPAHNOM HEOGXOzN-
MO BHITOIHATE NIGHHPOBOUYHHE DPACOTH, 006CIEUMBANEME CMArYLHAA
npofuAs TPACCH, AAA YCTPAHEHMA YaCTHX KPYTHX NEpPEerH00B Tpyoo-
NpOBOZIA B BOPTHKAABHOK MIOCKOCTH, KOTOPHE BHIIONHADTCH O- OF -
METKAM MEXTPAAOBHX NOHAXGHHR WIM NO JMHKE 6CTECYBEHHOT'O0 HBI'N—
Ga TpyoOnpoBoZa. STH DACOTH BexyT Oyanaosepamd mmacca 15 -26=
u 6~-14%, KaX IPABAIO, B COCTAB® BBEHA MAINWH,

5.2, JUBCTKE TPACCH C CUABHO CHINYYHEMM I'DYHTAME, A6 KPy-
*u3HE OTKOCOB TpaumeN Gonee I,0:I,25 M mpOXOX yRARZOUHOR KO-
IOHHEH OCYHECTRIAEGTCH MO XHY TPaHEEM, HHPMHA KOTODOX IO XHY CO—
craBlifieT 6 M K (oOlee.

PagoTH B 9TOM CJAYUYa8 MOTyT BHIOAHATYECA MO TpPeM BAPHAHTAM.

BapuadT I. Tparmen paspadarHBan? OyIRAOSEPAMK N0 NPOXONF~
HO-nonepevHoll cxeMe, [IDOAOIBHHME NPOXOA8ME NEePBOr0 OyARAOSEPA
IPyYHT paBpalaTHBAGTCA, & NONEPOYHHMM NPOXOZAMM BTOPOT0 OyAD -
n0sepa nepememaeTca B 0rBal (pEC.24). Ilpm paspadorke TpaHEck
AL TPyOONpPOBOAOB COABEKX AMAMEYTPOB KCIOAB3YDY OYARAOSEPH
pnacca I5-25T, MIA MAIHX IHSMeTpOB — RIACCR 6-I14r.

Bapmant 1
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Puc .24, PaspaGorka Tpaumell B Neckax OyIna03epaMd IO npo-
AOCABHO-NIONBPEYHOR CXeMe
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Puc.25. Pa
olDa 3pa0O0TKA
TpaHliel! B INeCUdHHX I'PYHTAX KOMOMHMPOBAHHHM
I - oTean rpyqTa monocet



BapuaHT 2. TpaHuen paspadaTHBanT ONHOKOBMOBLM BKC KA BAT O~
poM, OCODYAOBaHHHM KOBNOM ADATrI3RAH C NpPBABAPUTENLHHM CHATHOM
BOPXHEr'0 CHOf I'PyHTAa OynBA036POM. IipH 5TOM OrBam rpyura caexy-
g7 pacnoiarars» C NOABETPEHHOR CTOPOHH TpaHmed (pHMC.25).

BapsaHt 5. Bepxuut cunoit Tpammed TIyOuHOR z0 I M paspada -
ruBa0T OyABN0BEDOM, & OCPTaBHYNCSA YaCTh IJAYOMHN TpaHmeM Zopasda—
PHEAOT OZHOKOBIOBHM SKCKABATODOM, OCODYZ OBAHHHM KOBIOM C 00 -
parHoit nonaroff (prc.26). Taxyo TEXHONOTHYECKYD CXOMY IDHMEHA-
T, KAK NMPaB4XNO, NPpK PaSpAO0TKE IiyOOKMX TpaHueH,

R8pKant 3.

Puc.25. PagpadoTka riayOOKAX TPaHmEed B NECYaHWX I'PYHTAX
C MCIOABL30BaHKEM OyJARA03€pPpa M OZHOKOBMOBOTO SKCKABATOPA:

I - orBan rpyHTa; 2 — 9KCKABATOpP; 5 — OYyABA0B6D
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5.5, JUACTKN TPACCH C YCTOHNUMBHME NOCYAHHMM TI'DyHTAMH, 34-
KpPONiAcHHLME PACTHTEGIBHOCTED.

B sTOoM Cayuae paspaCOTKY TpaHNEHM HA NPAMOJRHERHHX YyYaCT ~
KaX PTPACCH BeAYT POTODHHMM TDARHESRHNMH BKCKABATODAMH, CHAEOX6H-
HUMR OTEOCOOCpasOBaTeNrMd, C paspaxou Homel 40°, Qopumpys crex
KM TPAHEGN ¢ OTHOCAMH, HAYNHAH OT ZHA AJIH HR MAJOM DRCCTOAHMM
or xHA. lipx paspadoTKe I'EyOOKEX TpPaHmeR B 9TUX YCIAOBMAX pPERO-
MEOHAYETCSH HCNOAB30BRTH CyAbAOB86D, KOTOPHR CHEMAer BepxHuMd cioft
X0 1 M, zallee pPOTOPHHM SKCKABATODOM M3 9TOH TpaHEEeM pPazpadarThH—
B&ETCA TpaHmes NPOSRTHOrO npoduxna (puc.27).
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Puc .27. PaspaloTra I'iyCOKMX TpPaHEER B yCTORYHBHX I16CYIHHX
IPyHTax C HCHONRSOBAHESM CyARA086pa M POTOPHOI'O BKCKABATOPA:

I - sxCraBaTop; 2 — OyaAnR033P

PaspaGoTka TpaHmel Ha yYACTKAX TPACCH C NPHHYARTEABHO
FHYTHM TDYGONPOBOZAOM NPOMSBOAKTCH OAHOKOBUOBHMA BKCHARBATODAMM,
OCOPYAOBAHHHMM KOBHAMA C OOPATHON IONATOM, NMOZOGHO YKASAHHOMY
B II.3.5.

5.4, 3eMIepoiHAA TEXHHKA, NDUMEHAEGMASs NPH PaspaloTkKe
TPaHOEe! B nMecyaHO-0ADXAHHHX IPyHTaxX, AHAJOI'HYHA NPHRHATOR A
OCHYHHX YCIOBMH.



6. JCTPOACTBO TPAHEEA B CKAIBHHX I'PYHTAX

yorpoicTBO TDAHEER B CKANBHHX I'DYHTaX, B 3ABUCHMOCTH OT
pexpeda MECTHOCTH, NOADPA3AEGAAETCH HA DPAOOTH HA PABHHHHOR MeCT-
HOCTE, B TOM UMCIe HA MECTHOCTH C NMONEPEvYHHMH yKIOHaMmE X0 8°,
¥ B T'OPHHX YCIOBMAX.

6.1. B xoMnnexc paGor N0 yCTPORCTBY TpaHule# B CRANIBHHX
IpyHTaX HR PABHMHHOR M IOPHOX MECTHOCTH EXOZAT:

BCKPHUIHHE pa0OTH, B8KIDUALMMECHs B CHATHM MATKOI'0 CIOA
rpyHTa, NOKPHBADMETO CKANY,

padOoTH IO PHXJASHHD CKAIBHOT'O IPYHTE MEXSBHHYECKMM MIu Oy-
PO—BBPHBHHM CNOCOC M;

SKCKABANMS BSPLYIEHHOI'O I'DYHTA;

yCTPDONCTBO NOCTENM HA A:c TPAHNEM HB MATKOrO MIK xpodlie—
HOr'O CHAJXERHOTO I'DyHTa;

[IPHCHIIKA TPpyOONPOBOZA MATIKHM KIAK APOCIEHHM I'DYHTOM.

6.2, BOKDHRIHOE CIOR CHMMAT HA BCD BI'0O TAYOHRHY A0 o0HAXE-
HEA NOBEPXHOCTM CKAJRHOI'O rpydHTa. HKpMHA BCKPDHEHOR NONOCH ON -
PeaelifieTCA B BABMCHMOCTH OT WMPDHHH paspalarHBacMO¥ TpaRmeH X
CXeMH MPOM330zCcTRa pafoT. BO BCeX CIydYadx OHA ZOINXHA OHTH He
meHes I,5 M, UT0 O0fecneuMBacT HODMAJIELEYD DACOTYy OYPRIBKMKOB H
ONTHMAIBHOS PACHONOXEeHM® WHIYPOB B IAAHS.

6.,5. CHATHEe BCHPHEHOTO CJIOA HA DA BHMHHOR MOCTHOCTE M HA
MECTHOCTH C TONEPeYH:HMM YKAOHAMH 70 8° Iereco0GpasHO BHION -
HATH DOTOPDHHMHE TpPaHUEHHLMM BKCKABATOPAMN C DKPMHOK poropa He
MeHee 1,5 M MIM DOTODHHMM TPaHWeEesacHNAaTeXAMM Tuna TP-35I, ec-
14 TOJNNMHA BCKPHEHOIO CIOf He npeswmaer 0,5 M,

ECIK N0 MECTHHM YCIOBMAM IIPMMEHEHHME POTOPHOR TeXHMKH MAa-
N0BQPERTHBHO MAM HEBOSMOXHO, BCKDHEHHE DA&GOTH BHIOOIAHADT OyAD—
A0s8ePaMM MIM OJHOKOBEOBHMM BKCKABATODAME; NPM TOINMHE BCKDHE-
HOrO caod £0 0,5 M ero CHEMADT OyARA08€POM NONEPEYHHMH NPOXO—
AaMM, & Opu Toammue or 0,5 z0 0,8 M zByMs GynpaOsepaMs, OfMM
3 KOTODHX NPOZOABHHMM NDOXOZ&aMM paspalarTHBaeT Ipydr, & zApy-
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'Ol nonepeyHuHME INPOXOZAMK OTOABHTACT €ro B OTRAI,

[Ipy ToxamuHe BCKPHmM Oodee 0,8 M PaGOTH NO yA&JAEHMD BCKPHII-~
HOT'O IPYHTE BHIOAHAKNT OZHOKOBMOBLMM BSKCEKaBATOpAMM C OODATHOH
n0naTou,

BCKDHmOHON I'PYHT YKIAZNBAKLT Ha ODPOBEE TpaHmeM ZAA KCIONE-
30BaHUA €P'0 B KAueCTBe INOACHIIKA NOCTENM ¥ NPMCHIKHE YIOKEHHOTO
TpyGonposoxa. OrBan K3 PA3PHXNEHHOTO CKAIBHOrO I'PyHTa, NOIYy -
YeHHOI'C IIPK paspafoOTKe TpaHmed, PAClONATAETCA 34 OTBAIOM I'DYH-
T2 BCXPHILHX,

[Ipg OypO—BSPDHBHOM CIOCO0E DPHXJIEHHMA CKAJERHOI'0O I'DYHTA M mA-
POYHOM OYyPEeHMM 3apAAHHX WNYPOB M CKBAXUH CHUMATEH BCKDHMHOM
I'PYHT ClHexyeT TOJBKO C LeNb €r'0 MCIONRBOBEHMA AAA YCTPORCTBHR
[IOCTeld HA AHE TpaHmed ¥ NPHCHIKM TPyGOompomoza.

Ha yyacTKax TPacCH ¢ TOANMHOR BCKDHHHOT'O Ccm0s 10 IS5 cM
NOocJenHAR ZOIYCKAEeTCHA HE yAAAATH NPA INOOM CINOCc00e OypeHud,

6.4. Puxnedue CKRANBPHHX T'PYHTOB MEXBHHXUYSBCKMM CIIOCOGOM
KOKHO OCYIECTBIATH NP KOsPPulMeHTEe uX KpellocTH nO IporoxpaAKo-
HOBY, He hpeBnmaomeMy f = 5. B 8TOM cIayvule HCHOABBYyDT CTOEY-
HHE DHXJIMTENHM C TArosBnM younuem 30-40 tc. [lociie puxiieHUss T'PYR-
T4 TpaHleDd paspafaTHBAOT OAHOKOBUOBHM BECKABATODOM, 000pyZAO -
BaHHHM KOBHOM C of0paryoft nonaro#f (puc.28).

6eDe JAA PHXIEHUA CHKANBHHX I'PYHTOB GyPO~-B3PHBHHM CIIOCOGOM
OYPAT 3APAZHHE WNVPH MNIM¥ CKBAKMHH C TNOMONBO NMHEeBMATHYECKHUX
MepdopaTopOB W4 CAMOXOZHHX OYyPOBHX YCTAHOBOK (CM.TAGIHMIH),

Bo3Ayx AAA BHNONHEHMA CYPOBHX DPa0OT NOAyUanT OT IepefBUX-—
HHX KOMNpeccopos Tuna JEK-9M, 8SHO-55,

lIpd pazpalboTxke TpaHEeR ANA TPYCONpPOBOAOB COJBEHMX JUAMET—
POB NMPHMEHAETCHA, KAK NpPAaBMAO, ABYXPAXHOE DACIONOXEHKEe MIYPOB
C PAaSMEHCHMEM KX B MAXMATHOM NODAZKE.,

HauConee pacnpoOCTpPaHEHHAS CETXKa ENYPOB, B 3aBUCHMOCTH OT
XAPAKTePUCTMKH I'DyHTA, BHINYAET:

paccTodHMe MexZy pAzamM mnypos [,0-I,.2 M;

paccrofaHue umexzy mnypamu 0,8-I,2 m;

MIyPH OYPAT ¢ nepelypom IIPOTUB NPOEKTHOA OTMETKHE JHA
rpadmes Ha I10-~I5 cu,

BapuBHHEe DPaOOTH NPK YCTPOMCTBE TpaHile# B CHAABHHX TpPyHTEX
(3apsAXer¥e MIYPOB, YCTDOACTBO B3PHBHOR CETH, BSPWBAHKE, JHKBE-
naluua OTKA30B, OleNJedde 30HE B3PDHBAHKFA) BHIOIHADT CIEHUANBHHE
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Puc .28, PaspaGoTka TpaHuell B CKARJNBHHEX IPyHTaX ¢ KOsQJUUMEHTOM KDBNOCTH IO [IpoTrozxbA—
KOHOBY 10O = 5 ¢ MCIIONLBOBAHUEM CTOSYHHX PHXIMTeNef ¢ TATrOBEM ycuauem 50-40 mc

GYMBIOBEPOB KiIacca 15-25T # OJHOKOBUOBHX BXCKARATOPOB Tuna 80-4IR1:
8 - 30HB DHXJEHWA; O -~ 80H8 NJIBHKPOBKHK; B — BOHA PAaBPACOTKA TDAHUSH
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TexHMyeCKne XB8PAKTEDPUMCTUKY DPHXJANTENASH

TexXHUYecKue ; TpaxTop MOWHOCTED

MOK& 38 T6JHM |————-*--*-----'—'*T""""""""""T"‘"““T_""""T-"_“"‘“
g ¢85 1.c. | 385 1.c. ! 320 n.c.!1410 1n.c. !620 n.C.
'-----"-T*--*-“"-'--—---T-"----
i I Tun A omam ¢ I Tam RELY { i

Mapxa 0asoBOI'O TpPE&K—

T0P8 T~25C TA-25C 4~99 =99 A=-155 A-355 A=455
KonuuyecTBO 3YyUBGE I-3 I-3 -3 I -3 -3 I
InyduHa puxXieHus, M 1,26 1,26 0,9-1,27 I,27-1,83 0,8-1,24 I,02-I,4 1,8
lixpPMHA MOJOCTU PhX— -
JNeHuA, M -~ 2,0 3,03 - 24 24 2 64 -
PaccTonHue Mexfy CMex-
HHM{ 3YOBAMH, N 0,96 0,96 I, 34 -~ I,I2 I,32 -~
CKOPDOCTE® MNepenBUKOHUA,
KM/y:
Bliepexn 0-I0,1 0-I0,1 0-9,7 0-9,7 0-II,8 0~-I2,7 0O~I4,6
Ha 381 U~I1,3 O-I1,3 0-I2,7 0-I2,7 0-13,7 0-12,6 0O-I4,6
'agapuTH, M:
ANNHA 6,3 6, 745 7,01 7,8 9,9 11,18
i PUHE 2,81 2,81 3,03 3,03 4,13 4,3 4,8
BLC OTa 2,57 2,07 2,8 2,8 5, 6k 5,7 4, 57
macca, T 23,9 29,9 33,5 40,5 38,3 52,13 76,0



ToxXHUYBOKKE XBPaXKTepPUCTHKKN NepdOpPATOPOB

19

Mapxa nep-iMacca, jJauua, Juamerp; Xox ,4ucno jPagora Kpyrauult [uauerp Makcumans-~ Pacxog
poparopa ; Kr ; MM [ TODWHA, ,nOpu-,ynapoB B;yAdpa, ,MOMEHT, ,KOPOH- ,HAA Iy OM~ (BOBAYXA,
: ; | MM HA, MM, MMHYTY !ch/n inrc/cu (KH, MM [H8 dypeunﬂ,ui M3 /MUH.
PyuHne
[1P=I3J 13,7 540 60 - 1950 2,5 60 36-38 ) I,7
P-181 I8 570 70 - 2400 4,0 100 36-46 4 245
P-20 20 580 76 45 2500 345 140 46 5 3,2
[1P-23 24 575 100 36 3200 5,0 210 46 5 4,2
[1P-24]b 24 670 85 35 2600 5,0 200 3656 4 345
P22 24 635 72 55 1850 5,5 150 46 3 2,8
[1P~33J[b 30 687 70 54 1700 5,8 135 36-56 4 2,8
[1PO-307] 30 650 70 54 - 5,5 - 36-56 3 345
KOJIOHKOBHE
KUM~4 40 760 76 60 1750 647 200 46 I5 4,2
KO0~50 50 720 90 75 I570 3,0 235 65-85 I2 445



TexHRNUEeCKHe XAPAKTEPDHMCTHMKM KOMIIPecCOpOB
HESKOro jamicHusd AK-OM, [K-IO

Basa KOMIPEeCCODOB — TElNEXKA HA NTHOBMOKOJIOCHCM XOAY.
Tun xOMIpeccOpa — ABYXCYTYIeHUATHR BEePTHRANLHHEA,

————-———r—_————'—_—_—

loxasarend : Mapka KOMIpeccopa
'!' IK-9M !! [1K-IO

[ pOMBBOAKTSNBHOCTS, M°/MHH 10,0 10,5
JlaBieH e HB.I‘EB'!HHH.‘H,KI‘G/GHZ 6 7
Tun zarurareins KIM-100 N-108
MOMHOCTD ZBATraTEnd, I.C, I00 108
l'a0apaTHHe DASMEDH, MM:

AJIMHE 5035 4700

mEPEHA 1850 1890

BHCOT8 2550 2610
Macca, KT 5600 5I00

OpErazH, IepCOHAA KOTOPHX AOIXEH EMETH ZONYCK M paspeliedHde Ha
NPOKBBOACTBO BSPHBHHX pPAOOT, & KAXAHR B3PHBHEK ~ "EAMHYO KuHEK—
KY BBPHBHHKA®,

JTd PAOOTH BHIIOAHANT B COOTBETCTBMM C HNACHOPTOM Oypo—
BBPHBHHX paloT, oCeclneydBanliM APOONcHHE NOPOZH (68 BHXOZA
HETR0RPHMTOB, NPEeBHUANIAX pasmep 2/3 pasumepa KOBEA SKCKABATOPA,
0e3 OCTAaBIEGHMA NEPEMHUYEK MEXAY MmIIypaMu, Oes Hezodopa I'PYHTa HA
AHe TpaHmed 00ouse 3% OF OCbema I'DyHTA TPaHIEH.

6.6. B paspHxXIeHHOM CKAJIBHOM T'PyHTE HA DABHMHHON! MECTHOC-
TH TpaHmEer pPAaBpaCaTHBADT OAHOKOBIOBLHLMM BKCKEBATODAMM C OCpaT -
HOR JonaTol cpasy Ha NOXHHE Npoduns vpanmeu., [IpH 9TOM BKCKABA-
TOP IepezBUIraeTCA NO OCH TPAaHIEM IO INPeABAPKTENBHO CNAARKPO -
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Puc,29, Paspadorxa TpaHmef B CKXAJABHHX I'DYHTAX C KOB(QPMIUMEHTOM KDPemooTH NO JIpOTOABAKOHOBY
gonee 5 OGypPO-BBPHBHHM CNOCOCOM O HCNOAL8OBAHMEM OYpPOBOA MAmMHN bM-254, GynmzoOsepa XIAC-—
ca I5-20T K OZHOKOBMOBOI'O srcKamarTopa TuEna B0-4I121:

8 — 30Ha OypeHus wnypoB (CKBAXMH), UX S&DAXSHES ¥ B3PHBAHME; § — S0HA NJIAHUPOBKK B3OPBAH-
HOI'O I'DYHTA; B — BOHA PABPACOTKM TDAHIOM



BAHHOMY, I10CI€e B3PDHBA, I'PYHTY, OCYLECTBIAEMOKY C NOMOLEO OyiIb-
103epa (puc.29). Ha paBHMHHHX YYRACTKAX C CMIBHO BHBETDHUBIMMUCSH
M TPEllMHOBATHMY TPYHTAMM, HMEOIUMM KpenocT: J-JI KaTeropuft,
TpadmeyX MOI'YT DPazpadaTHBATECHA DOTOPHHMM TpaHIEe/HHME DKCKABATO—
paMy HA IOJHHN NMPOJUAP 88 OAMH TEeXHOJIOTMUYECKHI IIpHek.

6.7. [ips yCTPOACTBe TpaHiled B CHANBHHX I'PDYHTAX B TI'OPHHX
JCHOBMAX ZO PAB8pa0OTKM TpaHUNEH ZOMXHH OHTEH BRIIOJHEHH, KPOME
BCKPHIHHEX DPAQOT, TaKke Pal0OTH IO YCTDOUCTRBY NOABE3AO0B K TpPACCe
! ZOpPOr BAOAL Hee, & TAKKe NOXOK, OCECIEUMBANLKX PAal0Ty HA HUX
3EeMJIePOAHOR M YKNAZOYHOR TeXHMUKH.

[IonK® yCTpaMBawNT HA yYyaCTKAX TPACCH: C INMONEPEYHHME YKIO -
gauy consme 8° u ¢ NPOXOABHEMY YKNIOHAMM OOJbIme 15°,

[Ip¥ MeHBIMX YKIOHAX TPACCH 3eMJePOflHAA TeXHHKA pajoTaeT B
CKAJIPHHX I'PYHTAX KAK HA PaBYMHHOM MeCTHOCYM. Ha yknowax Tpacch
OOJiblie YK2BAHHWX 3eMleDOMHAs TexHMKa B IepPHOX paOOTH ZOIXHA
OnT® 3aAKOPeHHOE, Pad0Ta OZHOKOBHOBHX I'yCEHUUHNX SKCKABATODOB
JONYCKAETCA HA NPOAOIABHHX YKIOHAX He (0lee 359,

[IDOBEPKY yCTOUYMBOCTM BSKCKABATOPOB HA CKOJNBXEHHE IO CKIO-
HY CHIeAyeT BHNOIHATE: IO JOPMYIE

H=U{Ffcos, (1)

rxe H - MMHHMBNEHAA CHI4, [PK KOTODOH HAYKHAETCH CABUI HKC-
xaparopa, Mlla;

H - wacca BKCKABaTOpa, KI';

{ - xOD(GMUMEHT TPeHUs MeTansa NO IPYHTY. Ha NpAKTHKE
TIPMHAMAETCH DABHHM: ZAJA CYTAMHKOB 0,45-0,5; xas
ragh 0,5-0,6; zana neckos 4 rpasug 0,6-0,7;

QX - yrol HarIOHA OTKOCA, I'Dax.

BeluydHa NpefleIEHOT0 YKIOHA (rma HA KOTODOM ZOIYyCKAaeT-
CA padoTa 3eMNeDOAHHX MauuMH Oe3 FAKODEHHHA, BABMACHUT OT COC TOAHUA

NNOBEPXHOCTH I'DYHTA CHIOHA M KOHCTDYKLUMM I'YCOHMI MANMHH ¥ OPHM -
EHTUPOBOUHO MOXET ONDPefledATECHA 10 BHPE&XEHMD
an

_azetgf )
D K ? (2)

rae K - xosddunuedr sanaca (ANA Ccyxux rpyHros K = I; zad
yBuIaxHeHHHx K = 1,5).



Q1A MAERHH, ¥Meliel I'yCeHMOH C TPYHYOSayenaMe, KoM~
qHY TPEHHA SaMEHANT KOBPPHUMEHTOM CHENNEeHRA, BEANYEHA KOTOPO~
po cocrasuger or 0,5 xo0 I,2.

6.8. IIpH NpUMEHOHHMH OZHOROBHOBHX SRCKABATOPOB HA NPOAONE~
gHX YREOHAX A0 22° AONYCKAETCH X pa(ora KAK CHMSY BBEPX, TaR
K CBEDXYy BHRSZ.

Ha npozodpHix yknomax doliee 22° OfHOKOBHNOBHE SHCKABATODH,
0GOPYAOBAHHHE KOBEOM C NPAMOR ¥4 OOPATHOX IONMATOH, ZOMXKHN DaCO-
wa®s N0 CXEM8 TONBKO CBepXy BuM3 (puc.30 u 3I).

Ha NpORONBHHX YKAOHAX COXes 359 pa G0TH BHIIOAHANT TOIBKO
GyABAO3€PaMM C OO0ABATEIBHHM KX FAKODEHHMEM,

Phc.ép. Paspagorxa Tparmei Ha NPOAOABHHY YRIAOHAX GOjdee
22° OZHOKOBHOBHMM BSKCKABATODAMK NO NPUHIMNY
"ceepxy BHMBY:

& -~ ¢ 00paruon zonartoi, O - ¢ npsumoi nonaroft; I ~ Tpak-
T0pHan nebexnxa; & - TPOC

6.3, JLna AKODeHKUR 3ewnepOoMHO{ TEXHMKM MCIOIBBYDT,  KaK
OPABKIO, TI'yCEHHMYHHE TPa&KTODH, OYIBAO036DH, DPHXIMTENH WIK lIeldei-

65



xM. MCNIONE3YeM8A IS AKOPeHHA SEMICDOMHAA TEXHKEA JOIXHA pac
NONATATECA HA BEPNMHE CKIOHA, HA T'ODHBOHTANLHOR WIM HAKIOHHQR
IOmAZKe ¢ yxunouaus ke comee I2° B anGyn cropomy, AAs Ayumeps

AKODEHRA OTBa) CyAnAO08€pa XOAKEeH OHEE ONYMEH HA I'DYHT B CTODQ-
Hy yxnoHa,. [Ip¥ HCHONBBOBEHHMM PHXIUTENS e€r0 8yChA BarlyCudnT y

I'PyHT, & caM DHXAMTEND DACNONArawT nepexteil yaCTED X BEPlKHe
YKJIO0HA .

Puc .31, PaspaGoTka Tpasme# HA NPOZOABHHX YEAOHAX 15-22°
OAHOKOBHOBHM SKCKA3BATODPOM C OOCpATHON JOonmaToff MO NPHHIA-
ny "cHMBY BBepx":

I - OxAHOKOBMOBHH BKC%'&B&TOD; ¢ — TpaxTopHad IelGexKa;
~ $POC

6.10. llepex HavyanoM BeMAdHHX PACGOT B I'OPHHX YCAOBMAX npez-
BADUTEIBHO BAOND TPACCH TPYGONDOBOZR XAONKHH OHTH JANBHH BCE
HABACADNME BHCTYNH NOPOZH ¥ BHIOAHSHH DPOTUBOOOBANLHNE, IIPOTH-
BOOCHIIHHE ¥ IIPOTMBOONOASHEBHE MEGDONDMATEA,

6.11. Jlasa yMeHbESHRA OGHEMR BEMASHHX paCOT NPK yCTpOIACTEBe
BPEBKH HAMOONEEe YAacTO NONKK YCYTPAGXBADTY B BMAE IIOXYHACHIU~IONAY—
BHEMKK. B PTOM CIyYYae AAs OOXENGE YCTOMINBOSTM NMONXE ce BLIION-

HANT YCTYIHME C YKNOHOM 349 g CYOPONY BEDNMHH YKIOHA. B 33RM-
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CMMOCTM OT CBOHCTB IPyHTOB, YKNOHA, IOIKM yCTPAMBADT 063 Npex-—

pADKTEIBHOTO DHXNIEdHA I'PYHTE MUK C NPOABAPUTOIBHHM PHXACHNEM
jeXaHHYeCKEM BI¥ OYDO-BSPHBHHM cnocoGoM (puc.32).

Puc.32, [lonepeqnu# paspes NOAKMU: I — NOIYBHEMKA; 2 -~ YCTYIH

ANA YyCTOWYMBOCTH NOJAYHACHNHK; 5 — IIOJIYHACHNB; 4 ~ HAIOPHAH

BOZOOTBOZAHAA HAHABA,; > ~ TpaHEEsR nox TpyOoonpoBsox; 6 — 00par-
HRI YHKJIOH NOIYBHEMKH

6.12, PaspaCoTKy IPYHTOR NPH COOPYXeHKM INOJOK HA YONepeu-—
HHX YKJIOHaXx 0T 8 z0 18° npoussozsT OyInfO8€paMHM, & HA YKIOHAX
Gonee I8° - 0mHOROBHOBHMK BRKCKABATOPaMH, OCODYZOBAHHNMK KOBMOM
¢ mpaMoft monaroR(puc.33)Ha yyacTHRax C RONEPEUYHHM YKIAOHOM ZO
18" nonk# OGHUHO paspaaTHBANT GYARAOBEPAMM IO ZBYM CXEMAM.

[lo nepeoit cxeMe IPYHT paBpadaTHBADT NOCAORHO NPOAONLHHMA
KOCHMHM NpPOXOZaM¥ Oyuhaosepa, ¢ rauHoR xoza zo0 I00 u, Ilocxe
paBpa0OTKHM ICJKM HA NOJHHU NPOPMAP HA AJNMHY OZHOrO BaX0ga pas-
paGaTHBANT CheAYOmIUNl y4aCTOK MOJKK ¥ B TRAKOH NMOCIezOBaTENbHOCTH
paspaGaTHBANT INOJKY A0 NPOSKTHNX pasMepOB. byarzosep no sroit
CXeMe IepeMmemaeT I'DYHT BAOCIL OCH TDPYOONPOBOZA B OTBAJN C HEOOIRH—
MEM OBOPDOTOM, 3T8 CXeM3 NpexnouTuTelRHee NP padore HA KDYTHX
CKnoHaxX (PHC.34).
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Puc.33. Paspa@orra NOAKM OFHOKOBIOBHM BSKCEABATOPOM

[Io BPOpORt cxeMe TRPYHT PA3pPACGRTHBANT HNONGPEYHHMM XOZAME C
HeGONBMMM OCGHEMOM pa (0T Ha NPOAOABHHX XOZaX. B PTOM CIyuas
zauds yuacrxa noaxm I00-IS50 u (puc.35).

6.13. TpaHmes Ha NOXXAX paspaCATHBADY AHAIOI'MYHQ KX DAs~-
paGOTEEe B CEBIBHHX T'DYHTAX HA DR BHHHHOR MeCTHOCTH C MCHOIBRBO -
BAHHGM TEX Xx& MEeTOZOR palO0T 4 BeMISDOMHHX MAMMH.

Orpasn rpyHTa OT paspalOTKR TpPaHmes HA NOAKEe PACHONAranet,
KAK NPABMIO, Y ODOBKM OTKOCA NOJNYBHEMKM C NMDaBOR CTODOHH NOJ-
EM 110 XOZY paspadoTki Tpatiiex, [Ipd DaBMemeBM¥ OTBANA B B0HE
Npoesas CTPOMTENBHHX MAIMH €r0 I'PYHT HeOOXOZAMMO IJASHHMPOBATE IO
NoaKe ¢ yINOTHEHMEeM NpoxXozaM¥ CyAhRZO36pa.

6.14, Ha npopOnpHEX YHNIOH3X 0Ojee 350 PEROMESHZYESTCH JOT—
KOBHA CIIOCOO ycTpoiticrBa TpaHue#, IIpM 9TOM CIOCOO0Ee TpaHEEN-I0—
TOK pPaspadaTHBaNT OyAnhAO3epOoM xnaccd I5-25 T Ha HMMDHHY, NpeBh-
mabmyd LUPHHY OTBala OyIpAoOsepa, PaspalOTKYy TpaHmed o prol
cXeume HAYMHANT CBEpPXY ¥ BEAYT NOCIAEAOBATENBHO CJOAMM TOIMMHON
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Puc.34. PaspaGoTka NMOIKK Tuna NOJYHACHIIP—II0NYBHEMKR IIPO—
AONBHHMM NPOXOZAME COyARZOBEpa



<

Homalnenve paddomes

Puc,35. TexHONOrMYeCRAA CXEMA YCTDOKCTBA NMOARK (TOXy-
HACHIIB~TIONYEHEMNRA ) NONEPEYHHMN XOARMH GyARZOBEpa:

4 = CXeMa paspaOOTHE OTKOCA; O ~ CXENMA XOZOB GyAmrz03epa:

I - OTBAN I'DYHTA
70 Py



0,4-0,6 M HA BCD pJAMHY CKIOHA, TONMMHA CAOA ONpexeldercHd Xa-
PAKTEepPOM ¥ NIOTHOCTED PAspaCaTHBAGMOI'O I'pyHTa. [IpH KpyruUsHe
NPOZOABHOTO YKIOHA B Npepenax 35-40° Gynrzosep uomer paGorars
Ges AxopeHMA. llpu KpyTdsHe yxuoua 40-45° Gynpzgosep oGasarexs-
HO NOAJNEXMT AKOPEHHD C NOMOmBD QFHOI'0 HIK ABYX TPAXTOPOB MIK
PPAKTOPHHX Ae0ejO0K, TpPaAKTOPH-AAKODH, HBXOAAEHEECR HA BEPHEHe
CXAOHA, NPH ABKXGHMM OyIBEZ03€DPA BHN3 NEPEABHIaNTCH N0 NJAOHAAKE
B HANMpPABICHMHM ZBHXEHEA OyARNO08epa, & MO OKOHYAHMH BaXOAKM BH -
PACKMBANT OyARZ0B6D HA MCXOAHYD nOosuuMb (pHCc.36). Ilipr HeOGXO -
AMMOCTH paspafOTKH TpaHmeR HA YYACTHKAX TPACCH ¢ YKIOHAME (Oiee
450, ¥ OCOCeHHO Npu xzAMHe yEaAORa OoXiee 100 M, MOXHO B OTxelm—
HHX CIYYAAX, KAK MCKIDUYCGHHEE, NDPMMEHATH CIOCO0 ¢ MCNOIL30BAHHEEM
KaHaTHO~-CKDANEeDHO# YCTAHOBKHK.

Puc.36. Paspa0orxa Tparme# JNOTKOBHM CIOCOOOM:

[ - padoTapnimuil Oynnz03ep; 2 — AKOPHHA OyABZOs3ep;
3 - AXKOPHLA TpOC: 4, 5, 6 — NOCHAEAOBATEABHO D& 8-
pa OaTuBacMHE CJIOM I'DyHTA OTKOCA
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7. YCTPOUCTBO TPAHNEH B MEP3IHX TPYHTAX

7.1l. YorpolcTBO TpaHmeHR HA NPAMOIMHE AHHX YUYACTKAX TPACCH
H HR YYaCTKAX C YNPYrMM MBTL'HOOM TpPYyOONpPOBOXAR, HA DABHHHHOK Me—
CTHOCTH M HA MECTHOCTH C yruOHOM 70 8°, ¢ DIyOMHOZ rNpoMepsaHms
TPYHTA H& INTPOEKTHYD IAYOMHY TDAHESM ¥ eIr'0 KPEenocTel, He NIpeBH—
manmedt 400 yaapom nunorHomepa JiopHMM, nenecoo00pasHO ocymecT -
BHST® POTOPHHMHE TDaHmEMHHMH BKCKABATOpAaMM, KAK B OQHYHHMX yCAO-
BUAX,

B ADyrux clAyvuasx YKA3aHHHX YCIXOBMH paspaCoOTKy Tpaumell Be-
AYT OAHOKOBMOBHMK BKCKABATOPAMHM C NPeABADPHTEIBHHM DHXJSHHEM
MEepBJOrC I'PYyHTA.

Ipu npoMep3aHKK I'DyHTA Ha TAYOMHY Z0 O,4 M TpaHmeu paspa-—
CaTHBADT OAHOKOBHOBHM BSKCKABATOPOM Ge8 NPEeABAPHTEXBHOI0 pPuXiIe-
HUSA MepBIOTr0 PpyHTa,

Ha yyacTKax TPACCH C I'TyOMHOR NpPOMepB8HMA I'DyHTa (0Xee
O,4 M B TeX Xe YCIOBMAX TPAHEHCH BHIOIHADT OZHOKOBHNOBHMK BDKCKA-
BaTOPaM#¥, OOOpPyZOBAHHHNMH KOBHOM C OODATHOM AONATOH, JOOOBHM
3a00eM C NpPeZBADHETAIBHHM DHXNCHHMEM I'DyHTA MEXAHMYECHAM MIM Oy-
pPO~B3PHBHHEM CniocOOOM (pHC,37, 38).

[faA ob0ecneueHUA HODMANBEHOK PAOOTH BKCHKABATODA DA3DHXIEH-
HH TPYHT NOANEXMT NJNAHKPOBAHMD NPOXOZOM OyABzO8Epa.

7.2. MexaHUYECKHE DHXIUTENM HAuOONee LeleCOOODPA3HD INDUMe—
HATH HA YyYACTKAX TPACCH, I'Ze TIIyOKHA NPOMEP33aHHMA He NPeBHMAEeT
MAKCHMBIBHOM rIyOMHH ONMYCKRaHMA 3yda, Ilpy rayOmHe nmpouepsaHud
OOJbiie BTOX BEIMYMHH MEXBHHUYECKOE DHXNEHHE IPYHPA NPOUSBARAT
nociaciino, Paspuxneduduil TpyHT yOHPanT OAHOKOBINOBHM BHKCKABATO —
pOM,

7.3, PaspaGoOTKky TpaHmei# B MEPBJIHX I'DYHTaxX Kpenocrsn Oojee
400 yzapom nmaoryomepa JopHWl OCymeCcTBIAQT NOCTE NpERBADUTEND —
HOI'O DHXJIEHMAd MEp3JIor0 IDyHTA OyPO-B3DHBHHM CNOCOGOM ¢ yzale. -
HiEeM TDYyHTa OAHOKOBMOBHMM S3KCKABATODPAMM, 4 HA NPAMOJIMHeHRHHX

YYaCTKAX TPACCH — B KOmOMHAIMK C DOTODHHMM TpPaHMeRHHME DKCKS-
paTopaMu (puc.39).
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Kanwaodrenwe PoJdores

Puc.37. PagpaGoTka TpaHmel B uMeP3NOM I'DYHTS C KCMOJH30OBAHUEM
MEX8 HHUEGCKOT'O DPHXJIMTENA:

8 = DHXJeHKMS TPYHTA MEXBHMYECKUM DuxauTejseM; O — NISHMDOBKA DAB—
DHXJIGHHOTO I'DyHTa; B — DBBPASOTKA TpPAHMEM ORHOKOBIOBHM 9KCKABATODOM
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Puc.38. Paspasorka TpaHmel OXHOKOBHOBHM SKCKABATODOM C NpPSABAPUTENBHHM DHXJIGHUEM
rpydra CYpO—-BBDHBHHM CIIOCOGOM:

I - OypuapHas MaumHa; 2 - OyABL086P; 3 —~ SHCKARATOD ¢ odparHoR jonaro#t; 4 -~ TpaH-

med; > - I'PYHT, PaspPHXJEGHHHR BB Bngggﬂﬁ - 88 PAXGHHHE CKBAXMHH; 7 — OTBA&JA I'DYHTA
e
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Puc.39, PaspaCorxa TpaHmei B MEPBIKX I'pyHTax ¢ kpenocTho Oczee 400 yrapos
nmnoTomepa JOpHUKM o menoxpsosauMem Oyposoll Mamuue, OYARZOBepa M DOTOPHOID
DKCKABATOPE HE NPANMOIMHOBRHLX YYACTKAX TPACCH
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Puc .40, PaspaCoTka TpaHleM B MeP8AWX I'PyHTaX npoudoctsd z0 400 yzapos nuor-
HoMepa JopHiM ¢ ucnonnrsoBaHueM DOTODHHX BKCKABATOPOB PASIMYHHX MADOK
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Puc.41. PaspaGorHa TpaHiey B MEPBILHX I'PYHTaX XpemnocThb zo0 400 yaapom
I10THOMEPA BopHMH C MCNOAL30BAHKEM DOTOPHHX X OZHOKOBUOBLX BKCKABATODORB



7.4, IpE GannacTEpPOBEe TPYOONPOBOAA OOXBMOTO AMANETPR Xe—
Ne3006TOHHHMK NMPHTDYBaMH DPABPACOTEY TPaHEeR HA NPAMOIRHERHHX
YYACTHKAX TPACCH C MEPSIHM I'PyHTOM Kpenoc?sd A0 400 yzapos nmoe-
HoMepa JopHM BezyT B TAKON NOCASZOBATEABHOCTH: paspalarTHBADT
KODHTOOOpPASHYD BuHeMKYy TIyCuHoR 0,6-0,7 M ¥ mupuHOR 6~7 M C
NpeABAPETEeNBENM DLXICHHEM TPYHTA CTOSUHHMM DHXIMTENAME HA Oase
A-355A HIM ADPyrUMM MONHHMM DHXNKTENAMM C NMOcIezyDEe# yOOPKOR
erc OyXmaosepoM. 3aTeM BAONE OZHOM H3 I'PAHMI NIPOSKTHOIO IpOodN-
A TPAHEEM paspaCarHBANT NUMOHEPHYD TpaHmed MMPHHOA 1,8 M HA
IrayOMHy 2,2-2,4 M DOTODHHM TpaHuEefHHM SKCKABATOPOM Tma ITP-253,
oTP-254 K sacuman? ee CyaZngosepPom. Jlajiee paspa 0aTHBADT BTOPYD
TpaHEen mUpPEHOR I,Z2 M TOM X6 IAyOMHH POTODHHM BKCKABAaTODOM
OTP-254-01 ¢ ocraBneHMeM LeAHKXA MexAy TpPaHueAME mHEPNEOR I0-

15 cM, Ory TpaHme® TAaKxe BACHNADT OyanA03epoM. PaspuxneHHHH
TAKEM O0pasOM I'DYHT yOMDADT H8 TpPaHIeM OXHOKOBHOBHM DKRCKSBATO—
pOM BMECTe C I'PYyHTOBHM LelAMKOM (puc.40).

7.5, JlIg Tex xe CAYYacB MOXeT® OHTH ECIONB3SOBAHA ClAGKYDEASA
TEXHONOI'HYOCKAA CxeM8 paspadoTrE TpaHmell. Tak xe, KAK B Ipequ-
AymeM Cliyuae, PRBpaCaTHBALT I'PyHTOBOS KOPHYO, SaTeM POTODHHM
TpaHIeAREM SKCKABATOPOM THna BTP-254-01 paspaGaThHBanT NHOHSD -
HYD TpaHmen mudpEHOR I,2 Xau 1,8 M no ozHOR cPOpPOHS NPOEKTHOM
TPaHEeM HA NPOEKTHYW I'AyOMHY. Jalee IO BTOPOR TpaHMge Gypdr
psaj unypos, KOTODHe BBPHBANTCH C OTBANOM I'PYHTR B NKOHSPHYD
TPAHIEN C OAHOBDOMEHHLM DHXJIGHHEEM 3P0r'0 I'pyRTa. [OCKEe NIAHE -
POBKY BSODBAHHOI'O I'PYHTA OR yOMpaerCdA OQAHOKOBNMOBHM DRCKABATO-—
poM, 0Gpasyd TpaHmeD NPOSKTHOro mpofund (pmc.41).

7.6. inq TeX xe Helel MOXeT CHTrEF paspadoTaHa TpaHmes IO
crefyomel TeXHOIOIMYSCKOR CXous, TaK xe PaspalaTHEIeYCH I'PyH-
TOBOE KODHTO T6X xe pasMepoB. Jlaiee POTOPDHHM DEKCKaBATODOM DAS-
pa0aTHBADT OZHY TPRHMNED N0 I'PAHELE HPOSKTHOX TPAHESH, SATEM
TAK X€ DOTODHHM DKCKABATODOM Da8spaaTHBADT BTOPYD TpPaAREED L0
APYry® I'pDaHHOY NPOEKTHON TDAHIEH, OCTABAAA MEXZY HHMM LBIHK
mapuHo#t 60-80 cu.

[Iph paspaforxe BTOPOH TpaHmEX OFpACOTAHHHM TPYHTOM OXHO —
BPEMEHHO C DHTHEM ee SACHIENT NepByn TpaHmed., OCe TpanEem pas—
pa0aTHBANTCA HA NPOEKTHY® IAYOMEY. 3aTeM Nocile IJAHEPOBKK IO -
BEPXHOCTH OZHOKOBMOBHM SKCKABATOPOM PA&SPAJATHBANT TPAHmED IpO-
EKTHOTO npodmias, OAHOBPEMEHHO YOMpad pPA3PHXJGHEHE I'DYHT H [o-
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Puc .42, PaspaCorxa TpaHmeit B MEDaJAHX ipymx xpenocTew X0 400 yzapoB NIOTHOMEDA
Op



IEK MExzy TpPaHUeAMK. Ipu sroM BTODYD TD&HmED MOXHO NPEZBAPH —
TelILHO B3ACHIATH OTDA GOTAHHHM T'DYHTOM (pHC.42).

Ipd HEBOBMOXHOCTM paspalOTKM ILEeIMKA OAHOKOBHOBHM BECEABa-
POpPOM, IO ero0 cepegHe OyDPAT K BSPHBANT DfAZ WmNyPOB (PUC.43).

7.7, Ipn HANMUYKMK MEDBAWX T'DPYHTOB KpenocTib Colee 400 yza-
pos nnorHoMmepa JOpHUU paspalOTKy TpaHmeil fiA NPUIPYX8EMHX TPY-
OONPOBOZOR OOABIKX ZMAMETPOB BHIIOJHANT NOclie NPeABAPKTEIEBHOI'S
PHXZEHMA I'PYHTA OYyPO—BS8PHBHHM CNOCOOOM M [NAaHMDOBKE B3ODBAHHOR
IOBEPXHOCTH, JJifA BHEMKM PASPHXIAESHHOI'O IPYHTA IIPEMSHAON® OfHO -
KOBHOBHE PKCKABGTOPH (DHC .44 ).

7.8. lIp4 OTTAaMBAHKK BEPXHErO CIOf I'pyHTa B CIyvYae Nepexo-
a er0c B NJNACTHYHOE MIM Tekydyee COCTOAH¥Ee, 8aTPyZHADMEe Bege —
HHE 3EMIAHHX Pa0OT, OTTAaABUME CAOR Oeaec00CPaABHO YARIAKTE OyIB—
XO0BEPOM MJM OJHOKOBUOBHM SKCKABATODOM, & 3aTEM MEPBIHR ciOR, B
B8 BUCKHMOCTH 0T eIr'0 KpenocTd, pa3pPaCaTHBATE METOZaMM, YKR3aHHH-
MM BHIIE,

PaGoTH NO CHATMD OTTAABMNErO CIOA I'DyHTA LeleC000pPasHO
NPOMBBOLMTE IPK ero Toxmuse ooaee 20 cm (pHc.45).

7.9. B nNpaKTHKe CTPOMTENECTBA MHOTZA BOSHKKAET HEOOXOZM-—
MOCTH B paspalOTKe TPAaHmeM B MEPBIHX I'PyHTAX, NOACTHIAEMHX BO-
AOHACHIEGHHEMY TAJLMK TI'PYHTEMH,

B 9TOM Cliyyae, KAK NpaBKIO, KDPENOCTH MEPBIHX I'PYHTOB He
npesumaer 400 yzapos niaorHomepa JopHild u clexzOBaTENBHO, MX
MOEHO pa3paltaTHBATh Ha NPAMOIMHEAHHX YyJ8CTKAX DPOTODHHMM BKC-
KaBATOPAMM A0 I'AYOMHH B33alleraHMf BOZOHACHEEHHHX TPYHTOB 38 OIMH
UNM HECKONBKO TEXHONOI'MYECKMX NPUEMOB, KAK YKABAaHO BhNE, B 3a-
BUCHMMOCTH OT NMapaMeTpOB paspalaTHBaeMOd TpaHmed. Jlanee 3Ty
TPaHmEeD 3aCHNADT pPAsSPaCOTaHHHM TDYHTON M NASHAPYDT (NMpd Heol-
XOJMMOCTH), 8 8aTeM PAspaCaTHBANT ZO IIPOEKTHOTO NPOJUNIA OZHO—
KOBIOBHM DKCKABATOPOM COOTBETCTBYRIETO THUIS B 33 BMCHMOCTH OT
00beMa pasor (DHC.46).

7.10, Ilpu Gaanacruporxe TPYOONPORBOZOB GOJBHKX JMAMETDOR
CAHTCTHYECCKUMHE HETKAHNMK MATEDMAJAMHM I'a GADHTH TPAHUEH CymecT-
B6HHO yMEHBRNADNTCA, B BTOM ciyvyae NDd padOTe B MEPBINX I'DYHTAX
kpenocTs Z0 40C ymapos naorHomepa JIopHUM nocne ycTpoficrea KO-
PHTOOOpPaBHOK BHEKKH C NMOMONBO OyJARZ03epa [[-355A, KAK yKABaAHO
BHie, POTODHHM TpaHIIEAHHM 9SKCKaBATODOM 3TP-254 paspaCarTHBADT
38 OZLH TEeXHOJOTKYECKMH NMpPpUeM TPAHNED IPOSKTHOIro Npoduis
(puc.47).
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Puc .44 . Paspagorxa Tpanmeit » MEPBIHX I'DYHTAX KPenocrsn Golee 400 yaapos naorHoMepa JlopHUHM
C PHXIOHMOM I'DYHTA COYDPO—BBDHBHHM CIOCOGOM
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Pyuc.46. PaspadoTka TpaHme# B MeDP3JWX I'DYHTAX, MOXCTMISEMHX BOZOHACHUOHHHMM T'DYHTAMHU
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ME@p3JIOI'0 I’'PYHTS | BWEMKH B DS DHXJIEHHOM TPOSKTHOT'O NpogMAH DOTO PHHM
MEeXAHNYECKHMM I'PYHTE .C DOMOIBI0 3KCKABATO DOM
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Puc .47. PaspaGoTka TpaHmefl B MePBANX I'PYHTAX ANA NPUIPyxaeMHX TDyOOMPOBOZOB C HCIONB-
80BAHXEM HOTKAHHX CHHTETMYOCKMX MATEDKANORB
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Ipx HAZNYEN MOPSANX I'PyHTOB KpeliocT*Ed Gozee 400 yzapos
nnoruouMepe JopHHM Tpaumen pazpaCaTHBADT OQXHOKOBNOBMM BECKABA-
TOpOM C OCpaTHOR nonaTolf MOcie NPEABARPNTSIBHOT'O PHXIAGHESR I'DyH~
ra OypO—BSPHBHHM CIIOCOOOM,

7.11., B HEKOTOPHX CAYyuafAX HMEGTCH BO3MOXHOCTH BaDaHee
NPOMODOSHTE I'DYHTOBYD NOXOCY HA OONOTAX NAN APYrMX CEAOHX I'DyH-
rax, O00ECHEYMBANNYD IPO6BX CTPONTEALHOR TEXHKKN BXOX: NPOGKTHR-
pyeMolt rpaHmeH. IIpm »TOM TpaHmen MOXHO paspalaTHPaAThs OXHOXOB -
HOBHM 3KCKABATODOM C KOBEOM XPArXaiiH, NGPeXBNIADEMMCH IO NpO-
MOPOX6HHOR NOXOCEe C NnomepevYHHM JYepmaKmeM rpyura (pxc.48).
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Puc.48. Paspadorka rpaumelt monepeyHHMM UePNAHMAMM I'DyHTA
DKCKABATOPOM—APArfa HHOM C NPOMOPOXEHHOR NOAOCHS

I - nexHemaf gopora; < - paspaforaHHAs TPAHEEA; 3 — OTBAX

IrpyHTa; 4 ~ SECKABATOP-ZApariafid; 5 — NPOMODOXGHHAA MOJNOCA;

a - pacCrosHEe, onpexeafgeMOe NPOSKrHOR I'XyOmHOR X OTKROCA~
MH TDaHRGHE



8. PASPABOTKA TPAHNEH Jifi MHOT'OHHTOYHOH
NPOKIAZKM TPYBOIIPOBOJIOB

8.1. Pagpadorky TpaHmell B Telnoe BPEMSA I HA Goxorax ¢
HeCyHeR cnocoOHocT D nomepxHocex 20 0,1 Krc/cM™ ¢ Texyue#f KOH-
CRCTOHNMEe! NDPX NPOXAAAKE ZBYX HNTOK TDPYOONPOBOZA ZANAMETDAMNK 57
Z 530 MM BexyT OGHYHHMN ORHOKOBNOBHMN SECKABATODAMNE TNIIA
80-4I21, 90-4I23, oCOpPyAOBAHHHMH KOBEOM C OOCpDarHOR Xonatroll,
YCTSHOBAGHHHMHE HA NEHOBOIOKYNE WAM NOHTOHe (CM.pmMC.I7),

8.2. Tpaumem ZXA Tex xe AMAMETDOB TPYOOHPOBOXOB HA HEsa-
MepsHmx Coxorax ¢ Hecymelt cnocoduocersn or O,I x0 0,2 zm./cn2
paspaaTH®an? OXHOKOBNOBHMN BKCEABATODAMN Tuna B0-4ICI,
904123 ¢ ofparaoit nomaro}, yCTAHOBIGHHHMM HA NePDeAKKAHHE CXa-

HE (pEcC.49).

Puc .49, PaspaGoTra TPaHmer OAHOKOBEOBHM BKCKABATODOM
904121, JO-4I23 Ba Goxorax C ugcyneﬂ CHOCOGHOC T B
or C,I x0 0,2 xrc/cuc:

I - orBai rpydra; 2 - roropaf TpaHmes; 5 — CUAHN
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8.3, TpadmeH ALA CcORMECTHO! NPOKIIAKU TEX K€ AMAMETDOR
»py GONPOBOZOB HA HE3aMEP3IHX 0ON0TaX C HecymeR CcnocOOHOCTEHD
0,2 xrc/cM”~ m couxes, 4 TAKKE IIPH DPOMEDBaHMK OONOTA HA I'NYOHHY
20 0,6 M paBpaCaTHBANT CIEXMAIBHHMA OZHOKORNOBLMK 3KCKABATODA-
MM, OCOPYZAOBBHHHME XOBIOM C oCpatHOR xonaroR, ¢ ymEpeHrOR Onop-
qyoff yacred, TEma NIN-7I, MIN-72, TB-3M, 8Kb, nepexBHIraomuMucH
HemOoCPEeACTBEHHO N0 NOBEePXHOCTH OOIOTA,

8.4. lIpy npoMepsaumu OonoTA HA TAYOMHY I M ¥ Oonee ¢ Kpe-~
nocTed npoMepsmerc rpysra zo 400 yaapos nnoraoumspa JjopHiM pas~
PACOTKY TPAHmEX AJA IPOKIAZAKH ABYXHETOUHOI'O TPYGOIPOBOZA YKA ~
SAHHHX AMAMETDOB OCYMECTBIADT POTOPHHM TPAaHEHEHHHM BKCKABATODOM
rgna BTP-254~01 ¢ mupmHOK padoyero oprasa 1,5 M Cpasy Ha NDO-
SKTHHR NPOPMIb TPAHIEM 38 OAMH TEeXHOIOT'MYeCKH! npoxox.

[logo0RyD TpaHIEer B YKABAHHHX I'DYHTOBHX YCIOBMAX MOKHO T&K~
Xe BHITOJHATH OZHOKOBWOBHMU BRCKABATOpaMy THna HA-IS500, BO-4I2I.
90-41I23 ¢ npeaBapHTENBHHM PHXIEHMEM IDYHTA MEXAHEUCCKMME DX -~
nurenamy THna "Kawmany", A-I55A, J-355A, J-455A ¥ niadupoBxoft
Irpyd?a noclieé ero DHXIEeHHMA OyIbAosepaMu Tuna “Kaumany", "Karepnui-
zep" (9A & 98 ), .BT-250,

8.5. lipu paspadorxe TpaHmel aiid MHOTOHMTOYHOR NDOKJIAAKHK
TPyOoONpPOBOZOB (3 H Colee) B OCHWYRHX YCHOBMAX HCIONB3YDT OXHO -
KOBIOBHE SKCKABATODH Tuna 30-4IZI, 30-4I23, HA-IS00, oGopyzpo -
BaHHHE KOBHOM C OOpaTHOR JonaTo#t,

8.6. [IpM paspaloOTKE TpaHEEHM ANA MHOTOHETOUHOH{ IDOKIAZLKK
TPy OONPOBOZOB B CAOKHHX I'DyHTOBHX YCHIOBUAX (HAa 06ONOTAX, MEp3 -
JIHX TPYHTAX, B NeCYAHO~-CAPXBHHHX TPYHYAX) HCHOIELBYDT TEXHONO -
I'HdYeCrue CXEMH, NPDEBEZCHHHE BHUE ANA NPORISAKM TPYyOONPOBOAOB
OONPUMX ZMAMETPOB B NOAOOHNX YCIOBHAX, NOCKONBKY TPaHme®  AAA
NMPOKJAAZKH MHOT'OHHTOUYHNX CHCTEM TDYOONPOBOZOB HMENT HISHTRUHHE
Pa3MepH IO MMPAHE ¥ MEHBmMEe 110 MX IIyOHHe., B »TOM CiIyuae ~JIPH
paspa0OTKe TpaHIel B MeDBAHX I'PYHTAX He HoTpelyeTcHA YCTPOACTEBA
I'Dy:ATOBOr0 KODHTa Iy ouHo#t 0,6-0,7 M.
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9, B3ACHIIKA TPAHIEQ

9.1. J10 Hauana paCOT NO 3aCHNKEe VJIOKESHHOTr0O TpyOoOonpoBoaa B
JOOHX TPYHTOBHX YCIOBMAX HEOOGXOAMMO OCYUECTBUTE:

NPOBEPKY NPOEKTHOI0 NOXOXEHMA TPyGONPOBOZA IO OTHOMEHHN K
OCH TpaHleHM M NIOTHOCTH €r'o NPDUNEIaHHA K €€ fHY;

pagoTH N0 NpenOXPAaHEHNO HIOAAKOHHOI'O NOKPHTHUA TPYCONPOBO—
Ja O MEeXAHMUYECKMX NOBPEXACHHIR IIDX eI'0 3aCHIKE;

JCTPOACTBO NOZBEBAOB ANA AOCTABKM M OOCIYXMBAHMA TEXHHKH,
BHIIOJNHADNEeR! PaCOTH NO BAaCHIKE;

NOJydeHye OF BRKRBUMKA INECEMEHHOI'O DABSPemeHMA HA BaCHIKY
YIOEEHHOTO TPYOONMPOBOAS M BHZAYY M3WMHACTY HAPAA—38KAB4 HA
NPOMBEOACTRO pafor N0 3acCHIIKe,

9.2. SaCHIKY TPyOONpOBOZA B OCHUHHX YCIOBAAX OCYHECTRIADT
IpeMMymeCTBEHHO OynBaO3epaMy xuacca 6-I4 T unm I5-25 * camoc-
TOATEIBHO MAM B KOMOHHAUAM C TRAHNEe3aCHMATenssy Tana TP-35],
B HeXOTODHX CAyvYafX, HAIDMMeD B CTECHEHHHX YCJIOBHMAX, B3aCHIKY
BHIIONHADNT OZHOKOBIIOBHMM BKCKABATOPAMM, OCODYZOBAHHHMM OOpaTHON
JONaTOR, CKPOOKOM &Il ApParyialiHoM,

SaCHIKY TPYyOOnporoza OyAnA03epaMy NNPOMIBOAAT: IPAMOIHHEH—
HHMH, KOCONONEDEeYHHMM, [ADAJNCILHHMH, KOCOIEPEKPEeCTHHMH KIAM
KOMOUHUPOBAHHEMY Npoxogamr (puc.50),

[Ipd HATMYMM TOPM3OHTAIBHHX KPMBHX TPYOOIPOBOZA BHAYAIE
38CHMANT KPUBOJMMHEMHHR YUACTOK, a B8aTeM OCTAILHYD 4YaCTh., llp:
BTOM 3ACHIKY KDMBOJIMHEXHOr'CO YyUaCTKA HAUMHAKNT C er'C CepEeiHHH,
ABKIrafCh NOOYEPEAHO K eT'0 KOHIAM.

[Ipr HAIMYAK BEPTHUKANBHHX KDUBHX TPYyOONDOBOZA 3ACHIKY eI
BEAyT HAYMHAA C BEDUWMHH K €r'0 KOHIAM,

9.3. 3acunxy Tpadumeii Ha Oonorax I M [l Tuma B Temnoe BpeMA
rofa OCYHLECTBUAOT OyALO03ePaM¥ HAa OOJQTHOM XOZy THna J3-24,
J3-25, ecJM ABMXCHHE TAKAX MALMH O0eClNEeyeHO Hecymed CIOCOCOHO—
CTED (0N0TAa, AJM OZHOKOBIIOBHM SKCKABATODOM C OOPATHOR IOmATOR
MIA zpardaidoM, ¢ ymupeHHOH OomopHoR vacTeo Tuna MII-7I,MIN-72,
MOXHO TaXKke MCIOABR30BATH OOHYHHY OZHOKOBHOBHI BKCHKABATOD THIA
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Puc .50, Cxema npousBOACTB& P&0OT 10 SACHNKE YAOKGHHOI'O TPYyGONpOBOZA OyABZOSEPOM:

a — IiPM NDAMOJHMHeMHEX IPOXOZaX; O = NpXM KOCONONEPeYHHX HNAPRINSABHHX NPOXOZAX; B - IPK
KOCONEPEGKPECTHHX NPOXOZaXs I' — IIPM KOMUMHKDOBAHHOM CIOCOGe



2804121, S0-4I23, ycTaHOBIGHHHE HA CAaHAX, B nroM cIysaae xo
3ACHIIKK TPYyOONPOBOZA HEOOXOZMMO NPEZBAPHTENEHO CIIAHEXPOPAYE

OTBSA I'DYHTA ZBYMA NPOXOfaMKM COYABZO3EPA HA IUPEHY, O0eCIevHBap—
Ny0 YEIAZKY NepeKuRHHX claHei (puc.5I).

Puc.5I. Sacunka TpadmeH, PacHOIOXeHHOR HA CQJI0TE, OZHOKOPR-
HOBHM SKCHKABATODOM, YCTAHOBNEHHHM HA CJIAHAX, JIOKEHHHX HA
CIIHEPOBAHHOM OTBAJNe IpyHTA:

I - cnaHM; 2 -~ YNAOTHEHHHR OTBal rpydra; 3 - 3ACHNAGMHE
TPYyOONDOBOA; 4 — OTCHIBHHHA T'DYHE

9.4, Bcay IpyHTa ALH 3aCHIKK TPyOONPOBOAA HEZOCTATOYHO
(BCIeACTBEE er0 PACTEKaHHBA), er0 clefyeT OpaTh BKCKABATOPOM M3
OOKOBHX pPEBEePBOB, KOTOPDHE ZOIXHH 33 KIAZHBATECA HA paCCTOAHUK
HE MeHee Tpex rAyOHH TpaHmeM. Taxyr SACHIOKY BEAYT OZHOKOBMOBHM
SKCKABaTOpPOM C OOPATHOM LONATOR MAM APAarXaiflHOM, HAXOZAMUMCH HA

TEXHOJNOrKYyeCKoR AOpore M OepymuM I'PYHT C IIPOTHBOIOIOKHOR CTO -
DOHH TpaHmex (puc.52).

9.5. B BEMHE{ NepHOZl B3aCHIKY TPyOONDOBOZAA CHSAYET BHIOA -

HATH HEMGJIEHHO NOCNEe €ero YKIqZKH, He LOMYCKAA CMepSaHMA OTBa-
J1a PPyHTA., SACHINKY OCYWECTBIANT TpaHmee3acHmnaTelewm TP-35I,

CIOCOCHHM BHIONHATH PAaCOTy NP CMEPBAHKM OTBAJA HA I'IyCHHY AO
0,5M, & Tagme OYAREOSEPSME Knrscca 15-20T mm 6-I41(B 3aBECEMO-

CTH OT O0beMs B8CHITKM), K&K CAMOCTOATEIHHO, TAK ¥ B COUETAHMHK

1



C TpaHmeesaCHIATelleM, B 3TOM CaAyyae TPYGONpOBOZ BHAYANE SACH -
NapT TpaHmeesacHIaTeleM, 8 33TeM OCTABUYDCH YACTE TDYHTA OTBRa-
Ja [epeMemanT B TpaHmen OyaAnz03epoM.

Puc ,52. 3acHnka Tpaymed Ha COIOTAX OZHOKOBIOBLHM DKCKABATO-
pPOM=—ZDEI'IAAHOM C TEXHOINOI'MYEeCKOM ZOPOIM:

I -~ spyldonposoz; 2 — OTBAA I'pyHTa; 3 — TEXHOIOIHYeCKAasd ZO0—
pora; & — SKCKaBATOD-ZApariaikH

9.6, lipy yKI8z7KEe TpyOONpOBOZa B TpaHIEe®n B MEPBIANX ¥ CKAIb~
HHX I'PyHTaX HeOoOXOxnMMO HA ZHE TpPaHEEM YyCTPAUBATH NOCTENEL M3
MATKOI'O BCKDHUHOI'O MJIKM IIPABOAHOI'O I'PYHTA UJAH ZPOGIEHOrO I'pPyHTa
48 orsana BuHCOTOH 0,I5-0,20 M HAZ BHCTYNADNMMM HESPOBHOCTAMHE
AHa TpaHmeM, [LIA yCTPOMUCTBA INOCTENl U3 BCKPHUHOT'O TPYHTA Cle —
ZYET HCIOAR30BATH POTODHHE BSKCKABATOPH, IlIepeMecmacMie EZOIL
FpaHmen, KOTODHE OTCHIANT IIOCTEeAl DOBHHM CJIOEM. B 8TOM Clyvyae
He TpeOyeTCd DPA3PDaBHMBAKUE I'DYHTE HA AHE TpPaHIeEH,

[Ip 3achHiKe TPYOOIPOBOZRA, YIORKEHHOI'O B MEPBIHX M CEANBHHX
IrpyHrax, BO M30exaHue NOBPEXZIEHMA HK3ONALMM, €r'0 CclefgyeT IPUCH—
aTh MAIKMM BCKDHMHLM MJAM IPDHBO3HHM T'DYHTOM, KIM ZPOCJEHHM
MED3JILM MJM CKAJBHHM I'DYHTOM He MeHee yeM HA 0,2 M OT Bepxa
TPYyOH. JANBHENmY®D 38CHNKY TPYOONPOBOZA OCYHECTBAANT I'DYyHYTOM,
IIOJYYESHHHM IPU pa3paloTKe TpPaH@EM C NOMOLBL OYARNO3€POB KIAC~—
Ca G-J4r mm I5-25T WIM POTOPHHMH TpaHmeesacHuaTessMd TP-351,
Ip¥ NOAHOM CMeD3aHM¥ TPYHTA OTBAJNA 3ACHIKY TPyOOIPOBOZA MOKHO
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BHIIOIHATE NOCAE PHXIZEHUA CMEePBHeroCd TPYHTA OTRala MexXaHHYec-
KMM UM OYpPO—BSDHEHHM CIIOCOOOM C MCIIONES0BaHHEM IIPE MeXaHKYeC—
KOM DHXICHHMH CTOEUHHX DPHXIKUTelNel HA Gase Tpakropa Tuma J-I155,
I1=555,

B HEeKOTOPHX CAy4YafX BMECTO IIDUCHIIKM TPYOONPOBOZA MAI'KKM
JIDUBOBHHM MUK ZPOCIEHHM CKANBHHM (MEDBIHM) I'PYHTOM MOXHO MC-—
[IONR30BATS I'PYHT OT paspalOTKE TPAHNCEH 063 €r'0 CHOIRAILHOIO
ZpoOueHusa, B BTOM Clyuae AIA NPexyOXPAaHEHHA H3OINALMH TpYyOOnpo~—
BOZ& OT NOBPEXASHMA MCNOABBYDT MHBOHTADHHI BaMMTHHE KOXYX
(pc,53).

7

Puc .53, SacHnka TpyGONpOBOZAA MepP3iHM I'DYHTOM NOCIE ero
PRXJIEeHHA B OTBale nex%auqecnnu KI¥ OYyPO—BBPHBHHM CHOCO—
OM:

I - gomopuuﬂ SKCKABATOPs 2 — CIVIAHMPOBAHHHM OTBAJ I'pPyH-
Ta; 5 — KDA8H-TDYyCOyYKNAAiYKK, 4 - 3aNMTHHA KOXyX; 5 -
TPy OONPOBOA

9.7. IIpK OTTAMBAKMM BEPXHETrO CLHOs MEDBIOr'O I'DyHTa, B CIy-
yae JepexoZa €ro B NNACTUYHOE WIKM TeKyyee COCTOAHME, BATPYAHS-
pillee BecHUE PACOT N0 DHXJIEHMO Huxelexaumero Mepsioro ciaog, OT-
TaABUUA CNOH LelecOOOpAaBHO MEPMECTUTH B TPAHmED ZAA 8ACHMIKH
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TpyOonpoBoza, HMCNONE8yd OyAnrA0s8epH THma J~52I, [A-52IA, J-522
C YBeIMUYcHHOM ONOpPHOM NOBEPXHOCTED.
IpE naacTHYHOM COCTOAHMM AHA TPAHNEM NOACHIKA MOZ Tpyoo-
IIPOBOJ HAB MAI'KOr0 IDyHTa HE [IPOUBBOZAMUTCH,

9.8, 3aCHNKy TPyOONpOBOZ3, YJAOKEHHOI'O E NeCuaHO—CaDXAHHHEX
I'DYHTaX, HeOOXOXMMO IDOMSBOAHTY He OOBIOHOEE TPEX CYTOR LIOCHKS YK~
I3ZKE 6r0 B TDAHEED, JIpE 3HAYMTEABHON BEIXYMHE OTRANA IPYHTA
HOPBOHAYANLHO BACHHKY BExyT NpOXoxaM# CyInnOsepa, HANDPABIEH -
HUME [OZ YyriaoM K OoTBany. OKOHUSTERABHYD BACHIKY CIGAYET OCYuEe—
CTBAATH IDAMHMM NONEPEYHLMM NPOXOxaMB OyanAa03epa.

9.3, lipy Gonpmyx OCBEMAX SACHIKM POTOPHHE TDAHEGE3ACHId—
TeJK ClgAyeT MCIOIR30BATH 3 KOMIIeKTe ¢ OyAnnosepaMé. [Ipd sroM
BHGU&ZIE€ BACHIIKy BHIIOAHAOT TPAHHESIACHIIATENEM, EOTOPHE OpHM nep-—
BOM NDOXOAE HMEeT MAKCKMAaIBHyD NPOMBBOAKTEILHOCTH, & 3aTeM Oc-
TABIYOCA YACTH OTBAIR CABAIAOT B TpaHueD OyAnzosepoM (puc.54).

Pyc .54 . 3acHiika TpaHimel ¢ MCHOABP3OBAHUEM TDPAHEESE3ACHNATeds
A Oynrpjosepa NpM OONBEOM OObeMe 3aCHMNERM:

1 - rpadHmeesacunarens TP-351; 2 - Oyanz03ep rnacca I1b-<OT;
5 - OTBaX rpyuta; 4 -~ *paHiesd; > - NOAY3aCHINAHHAA TPAHEEH
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J.10. 3achlxd8 yIOKEHHOI'O B Tparmen TPyOCNPOBOZAa zpariaji-
HOM OCYHECTBJIAECTCA B CIAYYAAX, KOrZA padoTa TeXHHUEM, BHIOIHAD-
med 3aCHIIKY, B 3CHE OTBAI8 HEeBO3MOXHA,., LD 3TOM SKCK3BATOp C
KOBIOM Zparylaild CTABAT CO CTOPOHH TpAHEEM, NPOTUBONONOKHO¥ 7=
BaNY.,

3,11, 3acuiiky TPaHEcH, NPOJIOEZEHHUX uepea BOAOEMH C IAyCH-
HOZA BOZs& 20 U,5 M, BEAYT IMOBEDHHM CHOCOCOOM C Jepera GyIhzO3e-
POM NPOZOJBHHMY NPOXOAaMH MIK IIDC JAGMHM C HeOONBmMM YIIOM K
rpagmee (PHC.55).

ECny rPpYHT ZHA BOZOESMA OfecleuuBaeT NepPeABUXeHHE MO HEMY
COIHCKCBIOBOI'O PKCKABATOPA, 3aCHIIKA MOXET ONTH OCYUECTRIEHA
9TEM BKTKABATODOM C o0parTHOR nonaroi (puc.56).

J.12, lIpX HanxnuyuM BOZOsMa C TAYyOUHOR BOpam Conee 0,5 M 38~
CHIIKA TPa&HIEeH MOXEeT OHTH OCYyUeCTBICHA IKOHEDHHM CIOCOOOM O7HO-
KOBIOBHM DBHKCHABATODOM C XKOBHOM ZPATJAa#H, YCTAHCBIEHHHM HA Of -~
HOM Oepery, My ABYMA zparyiajiHami, YCTAHOBIEHHHMH HAa OCOMX Oc—
perax (puc.57).

3.15, B Tennoe BpeMd I'0za HA DEKYIBTUBUDYEMHX BEMIAX,Ii0-
Cle 3aCHIIKM TPYOON.CBOZS MHUHEPANBHHEM I'DYHTOM, €I'C YIIOTHADT
NMHCBMOKATKAMY KUNY I'YCSHUYHHMA TPAKTOPAMM, ASHBOMUMY 3-5 OpOXO-
LOR HAZ B&CHNIAHHHM PPYCORDOECHOM. JNAOTHEHHEE T'DYHTA TAKEM CN -
COOOM ZOIXKHO OCYLECTRIATECS A0 B2UIONHEHES TPYOOLDOBOAa TPRHC -
MOPTHLYEXNM NPOAYKTCL, [0 yUJOTHEHHOMY TDYHTY rL7,LCZATCHA 3&-
CHIKAE TDPAHEECY [3HSE CHFIuM NNOZOPOAHHM IPYsaTOM,

J.14, lIpu sacHlike MYCTOMETCYNHX TPYCONPCROZOB, YIOKEHHHX
b OLHCH Tpavmee (puc,55), BHAUATE CAHOKCBUOBHM BKCKABATODOM
K3 IANT CRYL1oRNEe UDL3MY, $H CAPyOlMe BIAMMEOE DACIIONQEEHUS
TPYGONLORCLOR B TpaHmies, 3aTeM OVihA02¢DOM NPOU3BOASRT OKOHUI-
TEIBHYD 3ACADXY TPaHIEH OCHYHHM NCDAZKOM.

J.1I5, 3acunmka MaacTMACCOBOTO TPYOONpomoga (puc.59) imeer
H5oKCTODY®R CUSUMCURY, 32aRIOYARLYOCHA B TOM, YTO TpelyercH OP~
Z.-ARHOC SATCIHEIHUe 335X 10 O00eHi CTODOHIM yAOLEHHOrC TLVAO -
NPOBCER € KX LCIOJNHLTEABHHM VDI OTHe.¥eu, UepPef 38CKIKOHA BHIION-~
HACT O0YLKbZOBEDOM LNIA3HKPOBKY OTERGIA TPYyHTA, 3 33TeM DPOTOPHHM
SXCKABATODO JCTDALBEAT NTACKNKY TPYyCCNPOBOLA IO BCEMY INEPH -
ReTDY XHx TPAHIEEH., LETEC THADABIUYECKHM OZHOXOBLOBHM BXCKABR3-
TODOM, OCHAUcHHNM TDaMOCBXCH, YIJOTHAKT IDYHT = nasyXxax, Nocne
yero Oy i»A03eP04 NOOKSROL4AT OXCHURTELBHVE S3ACKIKY TPYOONPOBCZA.
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Puc.55. BaCHIKa TpaHulief NuOHePHHM CNOCOOOM, IPOJIOKEHHHNX YePes BOZOCMH
rayoudoit 10 0,5 M, C MCNONBB0BAHMEM OylIBL086pa:

I - Tpadumed; 2 — OyIBXKO86P; 3 — B8ACHNAGMHE I'DyHT; 4 - TPy GONTPOBOA
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Puc .56, Bacunxa TpAHIDe A NMUOHePHHM CIIOCOCOM, IDOJNOXSHHHX Yepes BOZOEMH I'IyOon-
Ho#t 70 0,5 M, C HCNONL8OBAHMEM onuouonmonoro BKCKABATODA ¢ oOpaTHOHf sonaroir:

I - TpaHmeda; 2 -~ OXHOKOBUWOBH{ BKCKABATODP: 3 — CynAbA086P; 4 — BACHNAEMHI I'DYHT;
D5 - proonponon
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Puc .57, BacCHNKa TpaHmLeR NUOHGPHHEM CIIOCOOOM, NPOJIOKEGHHHX Uepes BOXOBMH IVLy OMHOA
conee 0,5 M, C MCNONHSOBAHMOM OZHOKOBNOBOI'O SKCKABATOPA C KOBIIOM XpParnaity:

] - SKOKABATOD-ZPATNARH; 2 — BACHNABMHE rpyHT; 3 - TPyGONpoOBOA
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Prc.58. TexHONODMS SBCLNKK MHOTOHMTOYHHX TPYyOONPOBOZOB, YNOKOHHNX B 0Cmei TpaHmes:

I - ®KCKABATOD ANA INPUCHIOKE TPyOONPOBOAR (QUKCHPYOIMMM NDHSMAMM; 2 = Oyinz088p=—3sa-
CHNMMK; 3 — MHOTOHHTOYHAS CMCTeMAa TDyOoOnpOBOZOB B TPaHmee; 4 — OTBAN I'PYHTA; 5 -
OUKCHUDPYDINE NPMOHIIKM-NDHBMH; 6 — B3B8CHNAHHHR YYACTOK
PpYyGONpOROL OB
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Puc .59, SaculIKA NASCTMACCOBOI'O TPYJONpPOBOAA:

I - NIaHKPOBHA OYyIBL038POM OTBAJNA I'D
3 ~ rugpaBIMUYGCKHN BKCKABRATOD, Iepeo

3o

r4; 2 = POTOPHHR BROKABATOD, NDHNCHNALIME T
PYAOBAHHNR anAg TpaMOOBKH '"masgyx" rpaamené

8ep, NPOMBBOAAUMI OKOHYATENBHYW BACKNMKYs; 5 — YyNOKeHHHE B TpaHwew TpPyOONDPOBOA;
HHRl ¥ yTpaMOOBAHHHI yyacTOK TPYOONpPOBOZA,; 7 — BSACHNAHHHR YyYyacTOX TPyOONpPOBOXAA
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I0, PEKYJIDbTHBALMA 3EMIM CTPOMTEIBLHOQ MOIOCH

10.I. TexuuyeCKAA DEeKYIABTHBALKA 36MEeNH NDH CTPOHTEIBCTBE
TPYyOOIPOBOAOB BAKINYAETCA B CHATHE NAOAOPOAHOI'O CAO0A NOYBH,
0e8 CMENMBAHNA or'0 ¢ MMHEDANBHHM TPYHTOM, ZO HAYAJIa CTPOMTENE—
HHX pad0T, TPAHCIHOPTHDPOBKE €10 K MeCTY BPEMEHHOT'O XPAaHeRMA I
BOSBpAllEHME €I'0 HAa BOCCTAHABIMBAEGMHE 36MIM IOCIEe OROHYAHMSA
CTpOoMTeARHNX pador (pmc,.58).

10,2, CHATHE NXOZOPOAHOTO CJIOA DEKOMEHAYyeTCs NPOMBBOAHTD
H& BCIO TOJIMHHY, 10 BO3MOXHOCTH 3& OZMH IIDOX0A SEMIepPORHOroO Me—
XAHU3MA HMJIM NOCAORHO 38 HECKOABKO NPOXO0ZOB, PaGoTy BHIOIHADT C
MCIOAB30BAHKEM OyZpg03€P0B KIAcCCA S-~I4T WiH 15-25T,padoTapmEX
NPOZOABHO~ITONNEPEYHNMM [IPOXOASMM NP CHATKH IIOAOPOAHOI'O CIOA
ToNmUHOR 70 20 CM M IONMEPeUHHME NPOXOAAMM NpK Oonsmell TOIMHMHE
ClOA.

10,5, CuATHe NnOAOPOAHOTO CIOf, KAK NDABUIO, NPOM3BQZAT
B0 HACTYNJEHMA YCTORUABHX OTDHUATEJHHHX TEMIepaTyp. B HCHIDIU-
TEIBHHEX CAYYAAX, IO COTIACOBAHKKN C SEWICNOXR30BATEIAMH, ZONyC-
KaeTCH CHATHE IUIONOPOAHOrO CAOS B 3MMHMX yCAOBMAX. [Ipm sroM
Mep3aut NIoxOoPOozHNft CAOH paspadarnBan? OyAnzosepaMu xnacca 10—
ZOT C NpefBADUTENBHHM €I'0 DHXNCHHEM DHXJIMTENAMA HA TDAKTOPAX
pracca I5-257. Puxienue BefyT Ha TAYOHHY, He NPEBHEADLYD TONHM-
HY NA0AOPOAHOTO CHO0H,

CuATHe MIOAOPOAHOTO CJOA B SHMHEE BDEMA MOXHO TAKX® OCY -
WeCTRIATE POTODHHMK TPaHmEXHHMHM 3KCKABATOpaMM THna 9TP-254 npu
TONUHE Cu0A Oodee 40 cM., B 9TOM Cayuae IiayOMHA NOrPYyXEHUA PO-
TOPA HE ZOlIXHA IPEeBHMISTE TOIUMHHE MIOZOPOZHOrO CIOHA.

10.4,. radecedye NIOZOPOLHOI'O CHOA ZOMKHO NPOH3BOIAUTHCSH
TOJBKO B TEIJIOE BpeMd rojza C MCNONB30BaHMEM OyIBZ03€pOB, Dpalo-
TANLKX NONEepEeUYHHMU XOZaMi, Ilepenemas X INSHUPYA STOT IPYHT,
PagspaBHUBAUME M ILIAHMDOBKY VIOKEHHOI'O ILINOZOPOAHOI'O CHOA MOXHO
TaKXEe OCYLECTBIAATE: [NPOAONLEHMUY NDPOXOZAMH aABTOIpPeigepos.

10,5, JMuHMM MMHEpPAJNBHuUE rpyHT, 00pasOBaHHHlA B pe3yiamrTa-
T BHTECHEHMA 00beMa INPH YRIAZXe TpyOONpOBOZA R TpaHmED, MOKeT
OHTE PAaBHOMEPHO PACIPEeZEeNEH 4 CNILHUPOBAH HA IOJOCE CHATOIO
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UiupPumwa ETPOUTONOHOL NOIOCH

Puc .60, TexHONOIrKUSCKAA CXeMa pa3paCOoTHM ¥ NepeMelleHUA NAQH0—
POZHOTO CJOf TPYHTA CyNEZ08€POM NDH DEKYABTUBAIMK CTPORTENE -
HOR NONOCHS & — IPK paskeleHad OTBAJNA NMIOZOPDOZHOIrO I'DYHTA 34
OTBAJIOM MUHEPARNEBHOTO IpyHTa: I - BPEMEHHHE OTBAIL NNOZOPOAHOI'C
CIO8 I'pydTa; 2 — OTBAl MMHEPANBHOI'O TPYHPA; 3 — KOHTYP TDARHUEH,
¢ — Np¥ paskeleddy OTBana MIOCAOPOAHOIO I'pDyHTA NQZ CHBAPKBAGMOH
Ha OpOBKEe IJeTH0 TPyOONpPOBOZA; B — IIPH DaBMeleHul OTBaNA IAOZO-
pPOAHOI'O I'pyHTa 32 paOOyeill BOHOM CTPOMTENEBHOR MOJOCH: 1 — MMHeE-
102 paIbHH{ IPPYHT; 2 — IJIOAODOAHHI I'pyHT



[UIOXOPOAHOr0 CNOA, epeZ HAHECEHMSM IOCISAHEI'0 KIM BHBESEH 84
NpeAelN CTPOUTEIBHEOMK IOJOCH B CNEeNMANBHO YKABAHHHE MecTa.

10.6. B x0ne pexynpTUBaniu¥ BOSMOXHH MOpMMKALKd TEXHONO-
THYSCHKKX CXEM B 38BMCHNOCTE OT MACTA DACNONCKEHKA NIOZOPQORAHO-
ro cuof, Ha puc.60 NpuBeAeEH TP BOSMOXHHEX BAPHMAHTA DA BMELE -
HMR IJNOZODOXHOI'O0 CHIOH HA CTPOMTENRHOR NTONOCEe, NP HTOM [IDHH-
IRNMANEHA A TEXHOJNOTKYECKAd CXCMA T )8BPANEGHHA NIOAOPOZHOI'O CAOHA
HA MBCTO He ¥Meer cymeCTBeHHHNX KaueHeHui, OzHak0o maxad MOpufu-
K8[EA CYHECTBGHHO MEHMJAST NMPUHY CTPOMTEILHOR NONOCH B SABMCH -
MOCTH OT KOHKPSTHHX YCIORHM,
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[Iipanoxenxe 1
CnpaBogioOe

PACYETHHE HOPMH BHPABOTKM SKCKABATOPOB
B I'PYHTAX 0 KATETOPMM IIPH IO-YACOBOH
PABOYRA CMEHE

T T InomamOnRT o tROCTT uAmER b /eu

Mapxa MARNH  [poNaBoANTSIBHOCTD MANNH, M°/CM

; TexHKYOC XA A _!ermyannmlnn
90-4I2IA, BO-4I2% 1380 625
90-511I1E 1250 570
80-5]122 1440 660
8TP=254 1200 680
9TP-254 g MepBANX I'PYHTOB (es 250

DX eH K
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[Ipanoxenue 2
Crnpasouiioe

IONYCTUMAS KPYTUSHA OTKOCOB TPAHUER

W

HauMenoBauge rpyHTa i  [NIyOMHAa Tpaxmel, M
I———'T-_'_'—T—__'_

i A0 L,5 ; I,5-3 3=5

i OrHOmeMKe BHCOTH OTKOCA K ero

i 380X CHHD
HacHmHO#, ecTeCTBEHHOR
BIAXHOCTH 1:0,67 I:1 I:I; 25
[leCuaHHR K IPABHAHHNE RIax-
HHi, HO HOHACHICHHHHE I1:0,5 I:1 L:1
Cynecs 1:0,25 1:0,67 1:0,85
CYyTIMHOK I:0 I:0,5 1:0,75
g4 (: 1:0 1:0,25 1:0,5
leccOoBuzHuA Cyxo#t I[:0 I:0,5 1:0,5

NONYCTUMAA KPYTUIHA OTKOCOB HA BOJOTHCTHX TOPOSHMEAX
[IPH TAYBMHE UX JIO 2 M

——-——_—-————_T—_———___—
 OrHOmeHMe BHCOTH OTKOCA K 6I'0

1apaRTEPHCT HEA TOPYA i BAJIOKEHHD IPM HeCymeR ClnocoGHOC-
i TH He MeHes, Mila

™5 o0>00% T oo

0,02-0,03 i 0,0I
Cna 0opasIOXMBEHHUC A 1:0,75 L:I
Xopomo pasliOXUBIMHC A I:1 I:1,25

I pEMevuaise. Ha CHIPHO paSIOXHBUNEXCA GOJO—
TaX ¢ Hecymell crnocoOHOCTED MeHee 0,01 Mlla uaM HA IOKDHTHX
CIIAABHHAMM KPYTMSHA OTKOCOB YCTAHABIMBAETCSH IPOEKTOM,
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[[pgnoxeune 3
Crpa»oyroe

TPOXOAMMOCTD SAMEPSEMX BOJAOT ¥ BOLORMOB
SEMIEPOAHOE TEXHMKOM

I. JonycTuMyn TOINNMMHY NpOMEDBmero CloA 00JN0Ta AAA NPONMyC-—
KA II0 HEMY MANKH ODKEHTKPOBOUHO ONPeZeXANT IO gopuyne
h=2V@+8 ,
rme /I - TONmMMHA NPOMEpBHEro cIOA GolorTa, 0GECHEURBANMAS
paCoTy HA HEeX MEXAHMBMOB, CM;
K - rOs)PuUMEeHT NPOXOXEMOCTH: AXS T'yCOHMUHHX MAMKH
K =9, znd xonecHux K = II;
X -~ xooPMIHEECHT, BSaBECAMMKE OF BUAa COIOT: ZAAA YPABRAHE-
CThx O = 2; paR OCTaxpHEX A = 1,6;
- uacca mexaHusMa B DagOyeM COCTOFHHN, XKT';
/3 - TeunepaTypHas NONpaBKA., BBOZMTCH NPH TeuNeparype
BOBZYXA BHIIG MHHYC 50¢ & paBHa 2-3 CM,

2, Ilpu opHOBpeMeHHO# DAOOTe ZBYX BeMIGPOHHLX MANMH Ha
IpoMEepsmeM CI0e OONOTA YKABAHHOR TONMEHH MexZy HUMM HEOGXOzMMO
COOADZATE MHTEPBAX HEe MeHee 5 M,

3. besonacHAA TONNEHA JBAA ANA TPAHCHODTMDPOBKM TAXEINX
I'DY30B

‘Macca, ; ot IA%. OM CyyuuuanprOe
B HATrDYSKHM : kp ;HOR : Hgg; %MCGTOHHIG 20
| i ! (KPOMKE IBga, M
YenoBex CO cHapaxeHueM J0O0 I5 I0 5
ABTOMOCHNE C TDySOM 3500 30 25 I3
6500 45 35 25
ABTOCAMOCBAN C TI'PyBOM
MM Oyanzozep 8500 46 39 26
ABTOTATAY C I'Dy3OM
MWIM TPAKTOP 10000 50 40 26
TPaxTOp C rpys3ou 20000 70 55 30
CBEepXTAXGJHE I'Dys 40000 100 95 38

Il puwmeuayusd: I, JKasaHHAA TONMMHA Npza Oe—
s0nacHa HNPX TeMllepaType BOzzgyxa Huxe 10OC,

2. [IPOYHOCTS BECEHHEIrO JIRAa NPHHMMACTCH B ZBa pasa
MEHbIle YKABAHHOT'O B Taluune,
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liprnoxecune &

CInpasoqHos
KAACCUOMKALIME MEP3JHX NECYAHO-TTIMHUCTHX NOPOA II0 BIPHLBAEMOCTH

KaTeropus Teune—Kareropxs Noxasarens PexoMenyouult
MOCTH : {pa, % |BRGMOOTH, |XOX B2 npx
i ! ! | AN /ET (BBPNBAHEN HR o
! ! PHXXOHRe, KI' /N
Jlerxosspu- Ce30HHOMEDSBIHE EGMH % MHOTONETHO= 0 OXHENO~ 14-35 0,4-0,6
B8 OMHG MOPBNHE NOP AH (MMII) pACTHTEALHOTO X HEXS THE (COxep -
CIOfA, NBCY3HHe L CYMeCyaHHe CO CTe- XaHNG X
NeHBL BOZOHACHMOHMR a0 0,5 H B3HMe goxce 5
0,9, IlonHOR ma8XHOCT X
UpenHenspu~ &) ChIl u MWL pacrurensHOro cuod,nec- To xe IJIBANCTHG 14~35 0,6-0,8
B3 OMHO YyaHHE M CYNOv JAHLHEe CO CTONSHED BOZO- (coxepmmuye
HachueHus or 0,5 z0 0,9 nmonHoft m»na ~ 1625 | 5-;85)
Ir'O8MKOCT M
¢) CMIl m MMI] mopeHHHe®, OCnOMOYRES, To xe To xe II-32 0,6-0,8
I'PABUMAHEE C NECYAHHM U CYI6C Y2 HHM
SANONHNATEIEM
B) CMI u MMIl raMuMcTHO M CYIAMHEC- 0,5 To xs 23-55 0,6-0,8
THO, & TAKKS MODeHHNE, OOIOMOYHHS K HEX6
¥ rpamsufiins ¢ IIMHMCTHM BanOIHNTONEM
TpyayoBapu~ CMII u MMII raugeMcrTHe ¥ CYyIJANHNCTHO, 0=5 Cxadoxsnc—~ 35-70 0,8-I,1
BAGMHE LOPEHHHE, OGIOMOYHHEe, rpamkiluue ¢ e (cozepxa-
I'1AHKCTHM S3TIONHUTEN6M HNO ARKA XO

25%)

I penevaHnxuese . [log nONHOR BIATOSMKOCTEDL HOHNMAGTCH NPeAGILHAA BJIAXHOCTH I'PyNR-
T4, BOSMOXHAA I'DM RAHHOHM ero NMODPMCTOCTM,



[Ipaxoxsune 5
CrnpasogHO®

BMECTHMOCTD I um 3APAAHOIO HNYPA HAM CKBAXHHH
B SABMCHMOCTHM OT MX JIMAMETPOB IIPH [AOTHOCTH
BB I xr/zu®

Amauerp hocu— zme!p BuecTuy c*5; [lMaMeTD  BMeCTEMOCTE

Mnypa, , nnypa,xr/u.; cnaa::au,, CEKBAKEHN,
MM ' (MM | MM y kKr/M
! ! ; ! !
25 1,57 75 4,02
26 1,6A 60 4.5
27 0,52 49 I,70 30 2,7
28 0,56 50 L,77 95 6,4
29 0,60 51 1,85 100 Tel
30 0,64 5¢ 1,92 105 7,8
31 0,68 53 1,99 II0 8,6
32 0,73 54 2,07 TI5 3.4
33 0,7 55 2,I5 I20 10,2
3% 0,82 56 2,23 125 I1,0
35 0,88 57 2,31 130 12,0
36 0,32 58 2439 135 12,9
37 0,37 60 2,56 140 15,8
38 I,07 65 3,00 145 IA.8
39 1,08 67 3,19 I50 15,8
40 I,I4 68 2,30 155 17,0
41 I, I8 69 3435 160 18,1
42 I,25 70 3,48 165 19,2
43 I,31 71 3,58 170 20,3
&i 1,37 72 3,68 175 21,6
45 1,44 73 3,78 180 22,8
46 I,50 Tk 3,89 185 2k, 2
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[lpuiocxeHEe 6
Cnpamouyoe

ONTMMANBHLE COCTABH SEMIEPOMHWX KONOHH, OBECIEYMBADIUX
PASPABOTKY TPAHIEER NP CTPOMTEILCTBE TPYBONPOROJIOB

JMAMETPOM I220-I420 uu C TEMIOM BHIONHEHHMS PAFOT
I,5 mu SA I0-YACORYD PAROWD CMBLY

A, HcxogHHe JAHHHE

TeMnH paspalOTKE TPaHmeR ZNA NPOKIAARN YPYCOOIDPOBOZOR
AuaMerpoM I1220-I420 MM 38 nociaezHye r'OzH CYLECTBEHHO BOBPOCIH
K B HACTOsmee BpeMda AOCTHranT I KM 8a OfHy pacdouyn CMeny, Ox-
HAK0 HEOOXOZHMOCTY COKPANCKRHMA NPOAONXHTEIFHOCTH COODPYXEHEA O0H~
EKTOB HeQTAHOU M rasOoBOM IDOMHENGHHOCTH,B TOM YHCIE IIDOMBBOZACT-
B& 3EMJIAHHX Dao0r, TpelyeT NOBHEIEHHMS TEMNOB C XOB&ZCHKEM MX AO
I,5 KM 338 CMEHY IIDE BHCOKOM KaueCTBe DAJOT, BHNOIHAEMHX B pas—
JHYHHX NPKPOAHO-KNIHMATHMYECKMX YCIOBHAX. JCTDPORCTIO TPaAHmel AAA
NMPOKIAZKM TDYOONPOBOZOB TAKMX AMAMETPOB NPDOTAXEHHOCTED OOnEe
© THC.KM SGXETOfHO C TPelyeMHM TEeMIOM DAGOT ABIAETCH CIOXKHOI
HHXEHEeDHO! 3azauelt, oc0GeHHO zad DaRoHOB 3anmazHO# CHOEDK B
Kpaltsero OCeBepa, Ms00MNyDmux SACONOUEHHHMH H OOBOZHEHHHMH Yua~
CTK&MHE TDPACCH, & TEKKE VYACTRAMH C BHCOKONDOYHHMH MEDSBIHMHK
rpydraMs., PemeH¥e sTOff sazaud OCIOXKHAGTICHA TAKXE TEM, YTO HA
TAKAX YYaCTKAX, ANA O0ecleyeHHd BO3MOXHOCTH GAINACTHPOBKA TpPy-
GONPOBOXOB Xe1e300eTOHHHMY I'Dy3aMM, HEOOXOZHMMO BECTK pa3pasorT-
Ky TpaHmel YBEIMYEHHOTO CeueHMA, C MHUPHHOR 20 3 M M rnyCuuoi
o 2,6~3,0 M,

AHANH3 NMDHMEHAEMHX B OTEYeCTBEHHMOI M 3apyCexHO# NpaXTHKE
TPYyCONPOBOZHOIO CTPOMTEIECTBA TEXHOIOTHMYECKMAX CXEM B CDEAICTH
MeXaHHMBAL KK 3IEMIAHHX DA OOT IOKASHBAET, uUTO IIOKA HET paspado -
TAHHOT'O TEXHONOT'MUECKOI'O XOMIIJICKCA BeMNepOiHNX MBNHMH HelpepHBE—
HOT'O Ze/CTBUA, CIOCOCHOr® 30QPEKTHMBHO paspaCaTHBATE TPaHIIEH 38—
ZAHHHX NapaMeTpPOB B8& OfMH NpPOE3Z MAMNHH B MEPSNHX I'PYHTARX
KpenocTro Oosnece 40C yzapor naoruHoxepa JopHWM. MosToMy gus sTux
VCJIOBMH Ielec000pasHO HA JAHHOM pTane (40 CO3RAHMA ClelMalbHLX
MOLHAX POTOPHHX BKCKABATOPOB LAA PABPAOOTKM TPAHUEA HyHHX 8-
pPaMeTpoOB) JODPMMDPOBATEH 36MICDOMHNE KOJNOHHH, OCHAMEHHNE COBDEMCH-
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HHMN DDONSBOEZNTOXLHNMN MAKNHAMN (POTODHEME TDAHEOHHHMN BECKA -
BATOPAMH, COYVIRZOBSPEMH, TPAKTODHHMM PHXANTOAAMN, DOTODHNMN
TPaHNCHRHHNME SACHIATONSMM, OZHOKOBROBHMM SKCKABRTODAMH, OypOBH-
MM MARMNHAMM ), KOYODHE IDH ONTNMANEHOM MCIOIFBOBAHMN NX TAXHN -
YOCKHX N TOXHONOINYECKEX XADPRKTEPDRCTRE CO3AANT GAHHHNH MexaHE -
SNPOBAHHHR BEMIEDORHKE NOTOYHKR KOMILAGNC, OCEecCHeuyNBADEME TeMn
paoorH 20 1,5 KM 3 CMOHY,

BHUnCTOM COBMOCTHO C NPORSBOACTBEHHHMN I'XABKAMH H YpeCTa-
ME MHHHEQTEIa3CTDPOS pPaspaAOOTAHH, NSAAHH ¥ DABOCAAHH CYPONTSAR-
HHM OPI'aHMBAIMAM DAX HODMATHBHHX ZOKYMGHYOB, HARIDARIGHHHX  HA
JanbHeilme® COREDPHEAHCTBORAHEES TEXHOIOI'NE IIPONSBOACTBA BSEMIAHHX
paGoT IpM COOPYXEHHEN TPYyCONpOBOZOB COINBENX KAMETDOB 3 DABSANU-
HWEX NDHPOZHO-EKIMMATHYEGCKHEX H I'DYHTOBHX YCJOBMSX, Ipeny -
CMaATPHBANNMX ONTHEMAIBHHE COCTABH 3€MICDOHHOR TOXHNKR AIR
K2X7Z0R TeXHOIOTHYECKOR CXEMH, COOTRETCTBRYDEAS KOMILISKTALMA KO-
TOPHX OOecCleYNBaer DasSpaCoTRyY TpadmeRl C TOMIOM 1,5 KM 3 CMGHY.

PeroMeHZYSMN® KOMNACKCH MAHKH BXNDYADT COBPDEMOHHKS, HAX -
O0ollee NPOMBBOAMTEILHHE B AAHHNX I'PYHTOBHX YCIOBAAX ORHOKOBHO ~
BHE SKCKABATODH, MOMHHE 400-600-CuIRHH® OyXBRRO3€DH ¢ DHXINTE -
IfMH, POTODHHE TPAHIEGHHHO SKCKABATODH INPORBBOAKTEIXBLHOCTHD
800-1200 ua/q, pPOTODHHG TPAHEEe3ACHNATENN, OGYDPOBHE MAHNHN,
PaspadoraHHHEe TEXHOAOI'MYECKM6 CXCGMH IPOEIM NPOMSBOACTBEHHYD
IPDOBEPKY K IONYUMIH BHEZDEHES H& CTPOETENLCTEE BaxHeHmuy MATE-
CTPANIBPHHX TPYOONPOBOAOB, ¥ 3 YACTHOCTH HA TDPACCE I'aB0IDOBOZA
YpeHroi-ilouapu—~yxropox, NpPH paspadoTre TPAHNER B BOUYHOMODBINX
IPyHTaX, IIPH STOM MNOAYYEHH NOJOXUTOALHHS® DESYARTATH KAK no
TeMmaM paCoT, TAK H II0 KAUECTBY COODyxaeMhX TpaHEmelt,

OzHAKO ZOCTHXEHME TeMIIOB pPaloT 1.5 KM roTomoif TDaHmex »
CMEHY B TARCIHX IDYHTOBHX YCAORMAX, HANPMMED B NIPOYHHX MEDBIHX
I'DYHTAX, C YYOTOM OPTaHEBAIME palOor BAXBATRAME OOYCIOBIEeHO HA-
JAHYAGM CHNEMANHCTOP BHCOKON KBAJXM(MKALMK M YDPOBHEM OCHAHGHMSA
SeMICPDORHHX KOAOHH MOHHO{ TexHNKO}, KOTOPOR B pfxe CTPONTOIB—
HHX OPTAHRBALNA OTPACIHM HEAOCTATOYHO, JTO NONOXEHXES Clpamen -
AMBO M zNns1 PasPACOTEN TpaHmel HA (CONOTAX H B CKAARHHX I'DYHTAX
BRCOKOR KpenocTH. Taxoll reMnm MOxer GHTH ZOCTHIT'HYT NP CYHECT -
BCHHOM YNIOTYHEGHNM 3eMIepOoRHOR M OYDPOBOR TEXHHKE HA GANHNLY AJlH-
HH DaspaldaTHBacMOR TPaHHEE C HEKOTODPHM HEZOHRCNOABLSOBAHEEM T&X-
HHYOCKHX XADAKTEDPMCTHME NpHMEGHAGMHX MAHMH.
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JUid NOBCEMECTHOTrO ZOCTHXECHMA TPeOyeMOr'O TeMlia ycTpoiicTsa
TPAHEEA B KAaUYeCTBE CTACMIBHOI'O HODMETHMBE pPa00T BO BCEX 3eMlle~
PORHNEX NQAPABAEACHHAX OTPACAM NIPDM padore B DABAMYHHX YCIOBHAY,
B TOM YHCIE B MSDPBJIHX M CKAIRHHX I'PyHTaX, HEOOXOZMMA pPa3pa0oT-
Ka 0o0Jee NPOMBBOAMTENBHHX 3SEeMISPOHHHX MEXJ4HHSMOBR,

Hixe NPHBOASTCH ONTHMAIBHHE COCTABH ReMIEDOWHHX KOIOHH
AAA PABPARCOOTKK TpaHmEeit B PRBAMYHHX NPEPOAHO-ENMMBTHUYCCKHUX K
TPYHTOBHX YCIOBMAX IO TEXHONOTHUECKHM CXeMaM, paspa(orTdHHHM
BHMACTOM Np¥ MCIONBRBOBAHMM HAHOOAGE NMPOKSPOAUTENBHOY seMmiepoft—
HOR TeXHMKM, BHIIYCKA6MO# CEpHMHO ¥ HMepmeHcd B HANUYMM 3eMIe -
POMHHX NOAPAaBAEAEHHAX OTPUCIM.

b, OnTuMANbHHE COCTABH 36MJIePOHHHX KOJOHH,

00eclIGUEBADENE pPaspaCOTHY TpaHmEeR AAA TPYOONDOBOAOB

ZuaMerpou I122U-142U MM C TeMIOM puGor 1,5 KM TOTOBOH{ *paHmen
8a_1U-yAaCcOBYD PadOyyl CMEHY IDH MCHOJH30BAHHM

BHC OKONDORSBOAMT6ALHON seMicPORHOR TeXHRAKM, BHINYCKAGMOR CepRRHO

e ; HammeHOBaHEe pagor (HamueHOBaHKe | KoXuyecTBO

KONOHH; M TEXHOAOI'MYEC KMX jTIOTPEOHHX MB—; MAHMH X Me-—
: oneparus JOEH K MEXA =—; XAHHASMOE B
i tHESMOB A | KONOHHE
; } OMMEUMATIEHOTO |
i jCOCTaBa KO —
i | JNOHHH i

I | Vd ! b ! h

1. Jerpolticero !paunegiﬁnﬂ MPOKNAAKH PPYOONDOBOAOB B

HOPMUNIBHHX YCAOBK (npe paspadorke 40% zIMMH
TYPAHEEGH POTOPHHME BKCKABATOpaME M 60% OZHOKOBHMOBHMIE )

[InaHMPOBKA NOAOCH TPAHHEM AIA
paspal0TKE DPOTOPHHMM BKCKA—

BaTODAMH b 03ep ) V.
153554

1 PaspaGOoTxra TpaHmeM NDPOSKTHO— POTOpHHR sKC—- 3
I'0 npodMid HA NPAMOIMHERHHX RanargE
YYACTKAX TPACCH aaAa Tpydonpo— JTP-2
BOZOB, He TPEOYONMX NDHETI'DYBKE

® HopManBHHME YCHOBMAMM NP CTPOHTENEC TBE MGT'"ACT DATHHHEX
PDYCONPOBOZOB ABAANYCA MECTHOCTH C YKIOHAMK 20 8" ¢ ycrofium—
BHMHE T'DyHTaMH A0 IY xaTerOpus C MAJHM KOJMYECTBOM NpelATCTBUi,
C NpAMOIMHeMHHM MIM MAJOR KDMBMBSHH HanpaBleHUMEM TpPAHmEH,
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I | 2 : 3 ! 4

PaspaOorrA TpaHHeH NPOexTHO- OZHOXOBHOBHE 6
'O IPOQRIA HA YYACTEAX KDH - BHHKCKABATO (7)
BHX BCT8&BOK CMIBHO nepeceued~ HA-I50U 121,

HO# MECTHOCTH, HA YyYaCTKax ¢ HN—4123)
HeOOABMMMK IIPerpagaMu, ©
BKIADYEGHHMGM BUJAYHOB K T,.I.

1. YerpoficTeO TDaHuEH ANA NPOKAAZKE TPYGONPORBOAORB
B MEPBIHX I'pyHrax KpenocrT»o 20 400 yzapom nnot-

HOMepa JopHMU
I TI'pyGas MISHKPOBRA IOIOCH bynszosep Ji-355A a
Tpasmeu. Pa3paCoTKa TpaHmed POTODHHE BRCKABA-
NPOEKTHOIO NPOQUAA HA NPAMOIH~-TOPH ITP=254 3
He/lHHX y4YaCTHKAaX TPACCH ZiA P-2534)
TPYyOONpPOBOAOB, HE TDP6OyDMHEX
[IPRTPYBKH
To ze HA MEeCTAX KDPUBHX BCTA-
BOK?
8) DHXIEeHMe MepBJIOro rpyHra Bynuoaeg- HX M-
reld [-355 2
(I-384A, J8-II0XX)
) paspa0orTka TpaHEeH npoexky- ORHOKOBHOBHR BKC-—
HOT'O NPOQHIA K&BATO HEGEEOO 6
(BU412I, I123)
I PaspaGorxa TpaHme¥ NPOEKTHO—
I'0 NPOQMAR Ha NPAMONKHERHHX
YYACTKAX AAA NPErpyEaeMuX
*PYOONPDOBOAOE B TE€X X& IrpyH-
X
8) paspadoTKa KODHTOOOpasHOR  bByamxnose —Rﬂxnu-
. BHEMHK M B8CHIKS NHOHEPHHX rgns —SES 6
TpaHmeR (I-384A, JS-IIOXX)
0) paspalOTKA NHOHEPHHX PoTOpHHR BKCHKaBA-
TpaHHeH *0p ITP-254 6
B) puspaCOTRA TPAHEEH HpO~ OzHOKOBHOBHE BKC—
) 6KTHOT'O0 NPOQUISA P Ranarog HA-1500 IO
(804121, 80-4123)
TO xe Ha YYACTKAX KDPHBHX
BCTABOK &
8) pHXIeHHe Mep3IOro rpyHra bynrA038ep~pPHXIH-
e TeNYL I{—SESE 6
O) paspalOTKa TPaHmeH! npoerrT— OAHOKOBMOBHE BKC-
HOI'0 HPOGHMAA kaBarvop HA-I500 1I2
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I | 2 ! > S
I¥ JYocrpoficrs0 TPAHNESH AXA NPOK-

X8X KN TPYOONPOBOXOB B M6P8 ~

AHX I'PyHTaX Kpenoc?iN OoXee

400 yzapoms nxoruodepa JopHHM

Paspadorxa TpPaHEEN NPOGKTHOTO

NPpOQEAA HA TPDAMOAMHERHHY yua—

CTKAX ZAA TYYOONPOBAROB, HE

TPeCyDNEX IPNI'PYSKE:

] *PORCTBO KOPHTOOOpP& BHOK BYARK0868D~DHX—

) ¥§a§-en Ay ONHOR O,EEO,G M nggens H-SBZ 5
H NISHEPOBKA BSODPBAHHOTO
I'DYHTA
) OypeHHe ENYypPOB, HX 3a-
AXeHKE ¥ BSPHBAH bPypoBaf MAmHMHS

P PHEARNE =253 12
(MBE-231 )

B) paspaCOTEa TpPaHHSR Npo— CAHOXROBHOBH{ BKC—

EeKTHOTO Npofus kaBarop HI-I500 10

T0 xe HAa MOCTAX KPHBHX BCTa-
BOK:
a *PORCTBO KOPHTOOGPASHOM Byis038€ D—-PHRX IR
) %gauzn rryOunaoft 0,4-0,5 u Tels ﬂ-58§ 6
X NASHEPOBKS BBODPEBAHHOT'O
rpyH?Ta
6) Oypeume MINypoOB, KX 3apaA=— EypoBas MamuHA
X6HHEe U BBPDHBIHMO ~253 12
ﬁ Bll-231 )
ouMnipeccop JAK-9M 4
B) paspafoTka TpaHmem npoerr- ORHOKOBHQEBHHE BDKC-
) HOTO NMpoduaA xapaTop HA-I500 12
PaspagoTra TpaHIEH NPOEKTHOTO
2poginﬁ BRI NPATPYXAEMHX TPy-
ONPOBOAOB:
a TPORCTBO KOPHTOOJpAE BHOR byn 52036 D—~DHX TN~
‘ g%aumeu rayoudolt 0,6-0,7 u !ggs H—SEEP 6
M NI3AHUDOBKA BBODRAHHOI'O
I'PyHTa
G) OypeHHe mIypOB, KX 3apfAke—  DBypoBad MABMHHA
HAe K BSDHBAHHE ~253 14
B) paspafOTKa TpPAHIER IPOECKT- (MIB-231)

HOTO NpOoQUIIs Kounpeccop JK-Ok 5
CnuoxoBNOBHE
9KC KA BaTop
HA-I500 I4



2 !

JcrpoiicTB0 TpaHmeR AAA NPO-~
RASZKE TPyGoONnpoBOzOB B I'Op—
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