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HEOOXO/AHMBIX LSt MPOEKTHPOBAHHA TONOrpadHUEcKHX, reoJoruye-
CKHX, M'MAPOICOJIOPHYCCKHX, THAPOJIOTHUCCKHX M HHLIX M3bICKAHHMIL

Tperuit paspen paGoTHl NOCBAIIEH BONPOCAM IPOCKTHPOBAHMS pe-
HaXHBIX coopyxemil. Onucanne XOHCTPYKIHA ¥ MCTOAMKA pacyera
JAPEHAXKHBIX COOPYIKEHHH NAIOTCHA TIPHMECHHTJIBHO K PAas/IMYHLIM THAPO-
reOJIOTHYECKHM YCJIOBUSIM H THIAM JipeHaa.

Caenyer HanesTbes, 4TO HacTosiuias paGora GyjneT moJe3na WH-
HMEHepaM-rHAPOreoJoraM, NpPOH3BOASIIHM CHENHAJBHLIE H3LICKAHHS Ha
APEHHPYCMbIX TEPPUTOPHSX, H HHKEHEPAM-CTPOHTE/]SAM, TPOEKTHPYIO-
ULAM JIPEHAXHBIE COOPYKeHHs,

PaGora cMOXeT Takike CJYXHTb NOCOGHEM AJA CTYAEHTOB COOT-
BETCTBYIOIIHX BTY30B H TEXHHKYMOB.

OraesbHbie YacTH PaGoOTHl HAMHCAHLI CJACAYIOUIHMH JHIAMH:

1) raasa III, VI, IX, X, XI, XII, XHI, XVII u XVII—
C. K. AGpamosnim;

2) raasmt II, VIII, XIV, XV u XVI—B. M. 'puropbessin;

3) raasmt I, IV, V u VI IK. H. Paaunuu[.

O6uiee penaktnposanne pa6oret npopesieno C. B. TposHcKuM.
Pykonuch Ghina npocsotpena M. E. AJbTOBCKHM, CAeaBmiuM 1o Hel
PAJL LEHHBIX YKa3aHHIi.

l Hucruryr BOATEO




e 1. OBLUME CBEJEHUS
'JIABA |

WAKTOPBI, OBYCJIOBJIHBAIOUIHE BBICOKOE MNOJOXEHHE
- YPOBHS 'PYHTOBBIX BOJL

i Buicokoe noJOXKeHHe YpPOBHS IPYHTOBBIX BOA  OOYCAOBINBACTCA
| (PMPOJHBIMH M HCKYCCTBEHHBLIMH tgauropauu. Hcekycersennne wmepo-
|

(PHATHS 9aCTO HAPYWAIOT NPHPOAHLIE YCJOBHS, BHISHLIBAA STHM B paie
CJy14eB NOABEM YPOBHS IPYHTOBBIX BOA. Tak, COOpYMKEHME HOBHIX
NOJOXPAHHJIAIL CO3/3aeT NOANOP IPYHTOBHIX BOJA; NPH STOM NEPEAKO
OKA3LIBAIOTCS MOATONNEHHLIMH TPHPEUHbIe YUACTKH, 3AHATHLIC NPOMLINI-
JCHUBIME TIPEANPHATHAMHE H HaceJIeHHBIMH TNMYyHKTAMH WJIN Hametenube
K OCBOGHHIO B fAasbHeiimieM. YacTo XO3AHCTBEHHAS WM NPON3IBOACT-
BCHHAA JIeATEJBHOCTb PA3JIMYHBIX NPeANpHATHA SaTpyAnsier ecrect-
BEHHLIE JPeHaXX TPYHTOBLIX BOJ, BbI3bIBAsl NMOALEM MHX YPOnMs.

[TpuunHOf NOATONJIEHHST MOTYT SIBASATBHCH HE TOALKO nojau Oam-
Kafero K NMOBEPXHOCTH 3€MJH BOJAOHOCHOrO FOPHIONTA, HO W BOAL
rayGoKo 3asieraioilHx IJacTos. |

B pesyabrate HeyperyJHpoOBaAHHOCTH MNOBEPXHOCTHOrO CToKa noa-
rorsiende (HaM H3GBITOYHOE YBJAAMHEHHE IPYNTON) MOryT CO31aTh
TAKKe H NOBEDXHOCTHBIE BOJABI.

Huzxe npuBoasiTcs HauGoJee HACTO HCTPEUAIONMECS cayvad Pbl-
COKOTO TIOJIOKEHHSI YPOBHS TPYHTOBKIX ROA, oOyCAOnJIeHHEIE ecTecT-
BEHHO-HCTOPHYECKHMH H HCKYCCTHOHHMMI (DAKTOPAMM, 4 TaKxKe HeKo-
TOpbIE XapakTepHuie CJAydau 3a0oaauMpanny onaaell nopenxdoct-
HbIMH BOLAMH.

1. Bcreémnno-uﬂbpuucune dakrops

B 3aBHCHMOCTH OT PHAPOrEOJOIHICCKHX YCJOBHH NPHYAHOA MOA~
TOIVICHHSI TEPPHTOPHH MOIYT HBNTLCH «BEPXOBOJKa», TPYHTOBHIE W
aApTe3HaHCKHe BOAbI.

a) BepxoBoika, KAK MANGCTHO, NPHYpOuEHA K TOKPOBHLIM OTJIO-
MCHHAM, HMEOWMM Ha neboasmiofl  rayOune OT NOBEPXHOCTH 3eMJA
BOAOYNOPHBLIA MW TPYANO NpoHHIAeMblil npocsoi (AMH3Y), pacnpo-
crpanennbifi oOWUNO 1A HeGoabwol nuowanu (dur. 1). O6aacTe nura-
HHSL BEPXOBOAKH COBNAfuer ¢ nuomaapio ee pacnpocrpanenns. Ilo-
ATOMY PEXKHM  STOIO  «NOJABEIEHHOro»  BOAOHOCHOTO  TOPH30HTA
HAXOAMTCA B NPAMONl 3ABHCHMOCTH OT METEeOPOJIOrHYCCKHX (PaKTOpOB:
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WOA PaCKaPCTOBAHHOCTH  BOJAOHOCHBIX  H3BECTHSKOB, MNpPHYPOUEHHOMH
raanisiM o6pasoM K apesnemy pyciy p. M. Kusua (B Hanpapienuu
¢ 3anaja Ha BOCTOK), H HANOPHOCTH BOJA NHPOHCXOMAHT MHTAHHE Bbille-
Jiexaieil TOMIH PLIXJBIX OTJIOKEHHA 10 wmpokoi aomne p. M. Ka-
aua. B pesysabTate TaKoro NOATOIJIEHHS 1O 3TOH noJoce naGuojpaer-
Csl NBIUHAS KYCTAPHHKOBASE M TPaBAHAs PACTHTEJBHOCTH, MECTAMH 4e-

PEAYIOWANCst CO CHAOMHON 3a6004€HHOCTRIO.
[Mogo6Hoe nMHTaHHe BEpXHeH TOJIIH OTVIOXKEeHHH 3a cueT HHKese-
Jalero HaloOPHOro BOAOHOCHOIO rOPH3OHTa BCTPEYACTCH OYEHb 4acTo.
Tak, npH rHAPOreOJOrHYECKHX H3bICKaHMAX AJd BelGopa mep 1o
Gops6e C ONOJ3HEBHIMH ABJCHHAMH Ha TEPPHTOPHH, pacnoo-
MenHofi mo npasoMy (BeIcOKOMY) ckiony p. Oxu okono r. Topse-
KOro, BbISIBJIEHO, 4YTO  BOJAOHOCHBIE TOPH30HTHI, 3ajeraiouiHe Ha
CpaBHHTEIbHO GOJBIIOH rayOune OT NOBEPXHOCTH 3eMJIH, HMEoT
HaTIOPHYIO BOJAY, KOTOpast Ha-
CHINAeT BhiLEJeXKANULYI0 TO-
uyy cyrumukos (¢pur. 8). bBaa-
roAapst STOMY [OJ3eMHbIe BO-
Jbl BHIKJHMHHBAIOTCA Ha KOCO-
rope Bblllle 3aJeraHus CaMHx
BOJIOHOCHBIX T'OPHSOHTOB Ha
TOM YyuacTke, OOGYC/IOB/IHBaR
- : 3a00NaYHBAHKE W  ONOJI3aHHe

®ur. 8. 3aGosaunBaune CKAOHA Hanopuumu  CKJIOHA.

BOJAMH K) Onsoft u3 pacmpocrpa-
HeHiblX TIpHuHH  o6pasoBalss
2a6009eHHOCTell B CEeBEpHBIX JecHbix pafionax Colosa sBARETCH IOA-
30J1006pa3oBaTeblblil MPOIEC, NPH KOTOPOM Ma HeGOJbIIOH ray6uue
OT TIOBepXHOCTH 3eMaH OGpasyeTcsi opmuTeiid, WIPAIOUWA poJb BOLO-
yiopa. baarogaps 9ToMy ©CO3J3i0TCA TakKue JKe YCJOBHH 3aGonauMBa-

Wi, KAK ¥ NPH NOJTONJCHHH BEPXOBOAKOI.

2. UcKycCcTBeHHBIE (akTophl

3) B nocnennee BpeMs Ha KpPynHbIX CTPOAKAX H B HACEJEHHBIX
MYNKTAX  OCOGEHHO 4acTO MNPHXOJAHTCS BCTpEdaThed C saboJioven-
HOCTHIO Man BOOOWIE C BbLICOKHM CTOAHHEM YPOBHS TIPYHTOBBIX BOX,
NPOHCIICAIINM  BCJICACTBHE YCTPOHCTBA BOAOXPaHUIHIL. Ilpa noxno-
pe BOJALI B PeKe BOAOMOABEMHBIMH COOPYXEHHAMH HPOHCXOAHT MNOA-

~ NOp PPYNTOROrO NOTOKA, THAPABJIHYECKH CONpPSMKEHHOro ¢ BOAOH BO-

acema, PacnpocTpalenne BAHSHHS NOANOPa B BEPTHKAJBHOM H rOpH-
SOUTANLIOM HANPABJIEHHSX Pa3/iIHIHO B 3aBHCHMOCTH OT re0/IOrHYeCKHX
H CRAPOrEONOIHICCKHX YCAOBHI paifioHa.

[lpumepon Takoro niusiwst AoBojbHo Muoro. Tak, nocse coopy-
MEHHS MAOTHHL HA OAHON M3 peK Ha BCeM MNPOTHAKCHHH MOANOPa
PEKH NPOHIOUIO NOBLILICHHE YPOBHS TPYHTOBBIX BOA, norpeGosasiuee
yerpoilersa ApeHaXa Ha TEPPHTOPHH Tropoaa, PachoJOKEeHHOro Ha
10l peKe.
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beMe BoABl B p. ¥Ypaa niotheoii B Marwutoropcke npo-
BLICHHE YPOBHSI CONPSKEHHOr0 C PEKOHl BOMLOHOCHOTO
¢ norpeGosapiuee JpeHHPOBAHHA.

IPiUM  THNOBOH NPHMEP NOATONJIEHHS TEPPHTOPHH TOPOAA,
Gepery pekH, BCJEACTBHE MOBHLILEHHS YPOBHS BOJGI
Mocae CoopyKenHus MIOTHHBL. Paccmarpuaemblit npuMep
M THNHYEBIM B OTHOLIEHHH THAPOTEOJOTHYECKHX YCJOBHit pey-
I, 1IPH KOTOPHIX MOBBLILEHHE YPOBHA BOAbI B PeKEe BHI3LIBaeT
| IPyHTOBBIX BOX B GEperoBbiX y4acTKax.

Jlonwii Geper peku npeacrapaser coGoil WHPOKYKO (o 1 kM) no-

Y NofiMeHHON Teppackl ¢ OTMETKamH mnopepxHoctd ot 121 a0
A M, BaHATYI0O TIPOMBILLICHHBIME TNPEANPHATHAMH M JKHJIBIMH 3/1a-
. Teppaca caoxena ammopuem, npeacrasienusiM 10—15-4 Tod-
ISR NEeCKOB, BepPXHAS 4YacTh KOTOPBIX (MOJ HACHITHBLIM TPYHTOM) Bbi-
TZ», 01l MEJKO3CPHHCTHIMH NECKaMH, MECTaMH NepexoAsiliHMH B Cy-
HBCH W CYryHHKH, ¢ Kosguuuentom ¢uasTpaunn ot 0,5 mo 3 M
A CYTKH, HEKHAS YacTh aJUTIOBHAJBHON TOJIIH NpPEJICTaBJeHa CpejpHe-
M KPYNHO3EPHHCTHIMH, 9ACTO TIPABHAHBIMH, NECKAMH W TpaBHeM C
nunentom Guastpaunn o 30 x B cyrkd. [IpumepHo Takme xe
PAKTEPHCTHKH HMEET TOJIAa ¥ NOAPYCJOBOro alNiOBHA.

Asiopyanbibie OTIONKEHHA NOAMEHHON Teppachl Jiexar Ha KOpeH-
 NMX N0OPOAAX: B I0XKHON YaCTH TEPPUTOPHH — HA IOPCKHUX TJIHHAX, B Ce-
. BOPHOR 4acTH — HAa HM3BECTHSIKAX BEPXHEro KapGoHa. -

K anmosnanbHoll Touie noiiMenHofi Teppackl NpHYpPOuEH BOAOHOC-
Wufl rOPH3OHT, MAYWME CO CTOPOHBI JIPEBHEALTIOBHANBHON TEppachi .
(¢ sanana). Al,

Jlo ocyutectsienus MOANOpa B peKe 3TOT BOAOHOCHHI FOPH3OHT
APEHHPOBAJICS PEKOH M TOJIOJKEHHE ero YpOBHS ONpeedsioch OTMeT-
Koil ypoBHs Boaw B peke. ITpu oObiuHOf oTMerke pekn 117 m nopepx-
HOCTHL TPYHTOBOrO motoka umeaa orM. 117—118 o, a ma oraasenubix
or %exu yuactkax — 122—123 » u maxommnach wua raybuwe or 0,5
A0 O M OT MOBEPXHOCTH 3eMJIH.

[Tocie noamema ropusonta moaw B peke 1o or™m. 120 M yposens
BOJLOHOCHOrO FOPH3OHTA HA NPHPEUHLIX YYIACTKAX KaK MOKasaju co-

Be lHe TeoperHieckne nopcuerst (no Ilasaosckomy), nomken
Ot noBbicHThCS Ha 2,63 M. Takofl noanem rpynToBHIX Box yrpo-
KA NOATONJCHHEM PACTONOKENIBM A/ech npoMmnpeanpusaTasM. JLas
- NOMAepKAHAS YPOBHA I'p BIX DOA MA CYU(ECTBOBABIIMX A0 MOJ-

nopa ormerkax Gwui o

Xe

‘ eeTnaen Geperosoii ApeHaXk, SBHBIIHICH
ICKYCCTBEHHBIM. BOAOHPHEMIMKOM ISl BOJA Kak TPYHTOBOTO INOTOKA,
~ WAYULEro co CTOPOlbl ) ANIOBHASBHON Teppackl, TaK W HIBTPa-
- IHOMKOTO MOTOKA €O CTOPONM PeKH.

- K XapaxkTepHCTHKE PHAPOrEOJOIHICCKHX YCIOBHH OMHCHIBAGMOTO
aito i g’oanm. 4ro Grarofiapsi CHALHOMY 3aHJIEHHIO

OBBIE BOAN NOAPYCAOBON TOJUIN aJUIIOBHA npH paGore

KA OKAIAMNCH HECONpSIKENHbIME ¢ Boaoil B peke. [Tostomy mpn

DOTe APEHAKA YPOREHL BOALI B NOAPYCJOBOM AJIOBHH ONYCTHIACHA
BAO HHOKE A PEKH. l
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 naenue Tepputoprii GyleT CBA3AHO ¢ CE30HHBIMH KOJeGanHaMH ypoB
- FPYHTOBLIX BOA HJH BEDXOBOJKH. N el

Bo BTopoM ciyuae — npH NOCTYNJGHMH BOAbI B IPYHT CcOOKY
NOATONJIEHHE MOrYT CO3/1aTh KaK IPYHTOBbIe, TdK H NOBEPXHOCTHbLIE
Boabl. [lepsbie MOrYT cO3AaTh NOATONJEHHE TNO NYTH eCTeCTBEHHOMN
LUHPKYJSUHA TPYHTOBOTO MOTOKa (6, K) # NPH BLIXOAE HX Ha MOBEpPX-
nocts (B). IloBepxsocTHBIE Xe BOAbl nyrew OoKoBOH GuiabTpanni
H3 BOAOTOKOB M BOAOEMOB 4YaCTO MNOATONASIOT OJaHXKaiiiwe K HEM
ygacTk# (3, ®). WY

B tpetbem ciyyae moATONJEHHe CHH3Y OGYCJOBJICHO NPHTOKOM Ma-
NOpHLIX BOA (e, M) WJAH B pe3yjbTaTe nepenoJnenus Oaccefiia rpyHTo-
BbIX Box (A, J). , ‘

Kaxabiii H3 yKa3auHbIX THNOB 3260J0YEHHOCTH HJH BBICOKOTO M0-
JIOXKEHHsI YPOBHSI I'PYHTOBHIX BOA notpebyer ocobbiX, crleuHaibHbiX
meponpusTail no ocywennio. Tak nanpumep, npu nepeoM Thne 3a6070-
YEHHOCTH BEChMA HACTO OCYWmIeHHEe JOCTHraeTcs YPeryJiHpoBaHHeM Mo-
BePXHOCTHOrO CTOKAa; NPH BTOPOM THNE HeOOXOAHWM JPEHaX CaMmMoro
BOJOHOCHOT'O TOPH3OHTA; ITPH TPETHLEM THIIE MOKET 0Ka3aTbes Neseco-
00pasHbIM NOHHAKEHHE YPOBHS B NHTAIOUIEM BOJOHOCHOM TOpH3OHTE.

Takum 06pa3’OM eCTECTBEHHLIC W MCKYCCTBEHHbIE YCJOBHs, 00ycJo-
BAHBAIOMHAE 3a60JaUHBAHKE HJAH BOOGIIE BLICOKOE NOJIOXKEHHE YPOBHA
' bIX BOJ, MPEAOUPEACNSIOT H XapakTep OCYIIHTEJNbHBIX MepO-

i TJIABA 11

CMOCOBbI 3AILUTHI OT 'PYHTOBBIX BOJ

YIN, a TakxKe Ans JIOKaJH3aUHH BPEHOrO BJIHSHHSA I'DYHTOBBIX BOA
M YeJ0DMsl 3aCTPOHKH M SKCIJIOATAUHH TOPOJACKHX H IPOMBILIJIEHHBIX
MTOpHil, B NpaKTHKE HAUIEro CTPOHTEJLCTBA NPHMEHAIOTCS HHXKE-
YIOUIHE pacCUHTHIBAaEMble HAa AJHTe bHBIA CPOK ACHCTBAS Mepo-

e — n
M5l [IOBEPXHOCTHOrO CTOKa; Ay
(AR JIpEHHpYIOEro AEHCTBHS €CTeCTBeHHBIX BOJO-

FOCH 1A YUACTKE COOPYIKEHHsI PeXHMA TPyH-
ST ) SABJASIOTCS BMOJIHE TIACCHBHBIMH.
YITOBWY DO JLOCTHTAeTCSt TIPH THAPOH3OJISIHH
IOFO MATEPMASA KOHCTPYKIKI B neJsax npejaa-



ALIIIEHHOR BOJIOHETIPOHHLAEMOCTH MJIH YCTPOACTBOM pa3-

C 14 AHTHOHALTPAHORRLIX TIOKPHITHH (IOKPOBOB) Ha BHel-
Ly TpE aeﬁ NOBEPXHOCTH TIOA3EMHEIX COOPYKeHHi.

2. Moxacwinka TeppHTOpHi

ACWIKA 1aeT BO3MOXKHOCTh TOJYYHTh GJaronpHATHYIO rayGuny
NN IPYHTOBBIX BOJ NOA TNOBEPXHOCTHIO 3€MJH, Ha OTAEJLHOM
K¢ win faxe GoJiee HaH MEHee 3HAYHTEJbHON TEppHTOpHH, Gea
WACHNS KaKHX-H60 CcrenHasbHbiX paGoT Nno NOHHKEHHIO YPOBHS
MTOBKX BOJ.

Hoacunka naer KanuTaJbHOE peleHHe, HO KaK MeponpusiTue, npe-
CABAYIOIIee eIMHCTBEHHYIO LeJb 3alHThI OT TPYHTOBHIX BOX, NpH-
MOlNeTCs peiko, Tak Kak Tpebyer 3HauMTeJbHBIX Macc 3eMJH H npn
Am'rcmuu H36LITKOB MocJIe/iHeli Ha NpPOM3BOAMMBIX B JAOCTATOYHOMR
' OCTH CTPOHMTEJBCTBAX OOGXOJHTCH CJHINKOM JAOPOro.

3. Oprauusauss NOBEPXHOCTHOrO CTOKa

Bricokoe crofinMe ypOBHS TPYHTOBBIX BOX MOMKeT ObiTh BbI3Bak

~ W pnae cayyaeB noBbluIEHHOR HRGHAbTpauued, oGch:omenno! mo-
CTATOMHO OBICTPBIM CTOKOM JAOMAEBLIX H TaJbiX BOA ¢ noaepxuom
1ePPUTOPHH.

CTOK 3THX BOA MOXeT OhlTh an'rencmbnnnposan. »nn@mrpa-
NS COOTBETCTREHHO YMEHbIIeHa NPH TOMOUA PATHYHOTO posa Mepo-
NPHATHIT NO OpraHH3alHH NOBEPXHOCTHOrO CTOKA.

K uncary nopoGHbIX MEpONPHATHH, OKA3WBAIOMMX BO MHOIMX CJy-
X BIOJIHE OTHETJHBO BBIPAXKEHHOE BJHSIHHE Ha CHHIKCHHE YPOBHS
IPYHTOBLIX BOJ, OTHOCHATCS: _

. Haropubie KaHaBbl.

2. BeprakajibHas nJanHpoBKa.

3. CeTn OTKDBITHIX KaHaB Ha reppm'opnu

4. 3aKkpbiThie BOJOCTOUHBIC c(m A

Haropuwe KaHaBn ml'r QS OPPAKICHNS TeppHTOpHiE
OT NPHTOKA NOKACBHIX M. TAALX lop.'co CTOPONK CMEXKHBIX YHaCTKOB
€ NOBLILIEHHBIM peabedoM.

T HATOPHLIX  Kaman OOMMIO 11 BCTpEevaeT  CKOJbe
an6o cymec'raemx 3aTPYANCINil, TAK KAK MOXKeT GuiTh NPOH3BEJeHd
nie npene:):oa INTOPUM, DAOJL ee BepxHero (CuMTas

1o OHy xpan. ‘ ;::1... :
il . KANABR NPOM3BOAKTCH OOBIYHO,
CCCF -’WM, A OTBOJA JIMBHEBBIX BOJ, MaKCH-
ACXO KOTOPBX MOXKET ObiTh OnpefieseH HiH 10
" BOAMMON 110MTH BO BCEX PYKOBOJACTBAX
OULER pacxoas ¢ 0GecneyenHoCThIO, YCJI0BHO oue-
psemoctsio 1 pas 8 50 Jer), K N0 METORY
I fl», npuMeHsSeMOMY NpH pacyeTe OTKPLITOR
AOCTOMIBIX cered 1.

£
.
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JMAK) pacueTa HArOPHBIX KaHAB MEPHOA OXHOKPATHOro npe-
JHHMaeTcs OOBIYHO MAJIBIM, PAaBHBIM OJIHOMY TOLY ¥ Me-
AOT BO3MOMKHOCTH NMOJYYHTh AOCTATOYHO SKOHOMHYIO 1O ra-
gevennit cetn. 5%
IMe KaHaBbl OTKPHITOH CETH JAOJKHBI HMEThb WIHPHHY 1O
e Meee 0,6 M # ruyGHHBl, HECKOJIBKO NPEBbUIAIOUIHE rayOHHb
AMKMIOILIX  KIOBETOB., YKJOHBI OTBOASINMX KAHAB  JKEJATEJILHO
e menee 0,0005. Tlpu npHHATHIX LWIHPHHE IO JHY, YKJIOHAX H
MAX nponyckHasi CNocoGHOCTb KaHaB AOJDKHA ObiTh NPOBEpeHa
aeckum pacuetom. Ilpn sToM Moxer ObiTh AOMYILIEHO MOJHOE
Bine,
01l OTKPBITBIX KaHAB B YCJOBHSIX FOPOJACKHX H TPOMBIIIEHHLIX
ITOpIiIt o6siagaeT psiOM CYLIECTBEHHBIX™ HEAOCTATKOB, TaK  Kaxk
WAMINTE/BHO YMEHBIIACT M0JIE3HYIO IUHDPHHY YJHIL, TpeOyer ycTpoHct-
Il MOCTHKOB W mepexojoB, TpeGyeT GOJibUIOro H CHCTEMaTHYECKOro
\MOITA, NPensaTCTBYET NPOKJAAKe NOA3EMHBIX COOPYXKeHHil, a 3ava-
VI KpoMe TOTO H JHCCOHHPYET C OOLIHM apXHTEKTYPHBIM OGJIHKOM
Wponon wan npoMnpeanpuaTHi. [TosToMy Ha yKasanHbIX TEPPHTOPHAX
W01l OTKPHITHIX KAHAB MPHMEHseTCss oObIYHO JIMLID B KauecThe Bpemen-
['0 MEPOTPHATHS Ha CJaG0 3aCTPOEHHBIX Y4acTKaX, a TaKxke CTPOn-

BIBIX TJIOMIAZKAX B MEPHOA HX OCBOEHHS. _ i1

~ JuauntesbHO Gosiee COBEPIIEHHON SBIACTCA 3aKPHITAA BO /A O-
¢fouHas ceThb, CayXKauas AJs OTBOAA JIHBHEBHIX H TAALIX BOJ
¢ (JaroyCTPOCHHBIX TOPOACKHX M TIPOMBINLICHHBIX TEPPHTOPHL.
B cocTaB 3aKpHITOH BOAOCTOYHON (MJIH JIMBHEBOM) CETH BXOAAT:
|) yauibie JOTKH, 2) AOKAETIPHEMHbIE KOJOAIBI, NPHEHMAIOUIHE BOJLY
Wi J0TKOB, 3) BTOpOCTElNeHHbie H TiaBHble (COOPHBIC) KOMICKTOPHI,
piaveniaemMbie TPEHMYNIECTBEHHO TOA TMPOE3JAMH H YANIAMK,

BonpocaM NpPOEKTHPOBAHHS 3aKPLITHIX BOMOCTOMHMX cetell nocps-

uiena obmmpnas M obGCTOATenbHAs Jawreparypa. He ocramanmmance
No9TOMy Ha OOIIEM ONHCAHHH JIMBHEBON CCTH, OTMETHM 3/leCh JHIIb
JIEKOTOPbie ee OCOGEHHOCTH, MIPEACTABASIONIHE SHAYCHNE JLISt Nanbleli-
wero. , ' :
Pacuer 3akpHITO/ JHBHEBOH CETH, TAK JKE KAK W OTKPLITON, Npou3-
BOJETCSA TIO METOAY NpefebHhX muTeHcusiocref. Ilepnon oxmokpar-
HOro TIPeBLIICHHT YCTAHABAMBACTCH 1PH HTOM B 3ABHOHMOCTH TJIaB-
HuiM 06pa3soM OT BEpOSTHBIX NOCJACACTBHI  AaTOMJICHHS TEPPHTOPHH
JMBHEBRIMH Bojaamu B npepesax or 1 go 25 ser. HanGosee uwacto npo-
| MOJUKMTEJBHOCTh  YKA3aHHOrO NEpHOAA  npuunmaercs B 2—3 roja.
Takum 0GpasoM yxKe TpPH NPOSKTHPOBAIN BOJOCTOYHBIX oeTefi mpe-
lyCMATPHBACTCS BOSMONKHOCTH MX GOJIce JUIH MCHEe HaCTOro NepernoJ-
HeHuA (HanpuMep B MOCJGAHEM CJyWae nepenojHende AO0IKHO HMETh
mecto B cpeanem 1 pas B 2--3 roaa). BoamoxnocTh NEPHOAHYECKHX
NEPENIOTHEHHA BOAOCTOMHBIX CeTell so/ukina 0co60 YYHTHIBATBCA B CIY-
YA NPUCOEMHEHHSI K 9THM COTAM JIPEHAMHLIX YCTPOHCTB.

CTBIKH BOAOCTOMHBIX TPYO, YKJaAbBaeMBIX BecbMa 4acTo W3 KO-
POTKMX 3BeHbeB, AJHHOMN Beero B 0,7—1 x saneawmBaiorcst Gea 60Js-
WO THIATEJBLHOCTH, TAK KAK NPH 9TOM npecjeayercs JiHIUb lenb
3UATHL TPYO OT BBIHOCA B HMX wacTHl OKpyxaiomero rpynta. ITo-
9TOMY BOAOCTOUHBIE CETH BECbMAa 4YacTO NOMHMO BbINOJIHEHHS CBOHX
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OCnoBHBX GYHKUHKI OKA3LIBAIOT HA TPYHTOBBIE BOAbI 3aMETHOE ApeH
pyiouiee BJAHSIHHE. 3

ITono6uoe e BAHAHHE MOryT OKa3biBaThb Ha TPYHTOBbIE -BOJAbI
HHbIE MOA3EMHBIC NPOKJAAKH (KaHAJH3AUHOHHLIC, BOAONPOBOANLIE
HHH ¥ Np.), BAOJL KOTOPBIX NPH HX YCTPOHCTBE CO3JaKOTCH 30HLI
PLIXJICHHOI'O TPYHTA.

EcrecTBento, 4To JApeHupyioniee AeHCTBHE CAHHTAPHO-TEXHHYECKE
CeTeli MOXKeT NpOSBHTLCA JHIIb NPH 3aKJaAKe HX MNOJ YPOBEHb Iy
TOBBIX BOA. B npoTHBHOM ciyuae yTeukKH H3 STHX cereil npH EX H
HCTIPABHOCTH CMOTYT, HA0GOPOT, ABHTHCH JAOMNOAHHTEALHHIM  HCTOUIN
KOM NHTAHHS TPYHTOBLIX BOA H QaKTOPOM, CNOCOOCTBYIOUIHM MECTHEI
NOBLILEHHSAM YPOBHs1 nocjejiHnx. O6 9ToM yiKe TOBOPHJIOCH BHIL
8 ra L

Cayuan 3HAUHTENBHOTO YJYYUICHHS! TNOJOXKEHHS ¢ TPYHTOBLIMA BO
AaMH B pesysbTate YCTPOicTBa (PeKaNbHO-XO3AHCTBEHHON KanaJiH3g
IIHH OTMEYEHb! Ha psijie FOPOACKHX H NPOMBUIVICHHLIX TePPHTOPHIL.

ITpu srom npeobnanaioliee 3HaveHHe HMEET OOGLIMHO TPEKpaLleH¥
MCKYCCTBEHHOIO NMHTAHHS TPYHTOBBIX BOJL 3a cueT (uibTpauun w3 pas
JHYHOrO pofia CTOUHBIX 5IM, NOMVONIAIOUIHX KOJOAILES W BHIrpeGoE
JHKBHJIHDYEMBIX € YCTPOHCTBOM KaHaJH3alHH,

Hssoxennsie 00CTOATEALCTBA CACAYET BCErJla HMEThb B BHAY 0P
pellleniH BONPOCA O MCPONPHATHAX, HEOOXOAHMBIX /S TOHHKEHHd

OBHSI TPYHTOBBLIX BOJL HA FOPOACKHX H NPOMBIIJICHHLIX TEPPHTOPHS

PH HX HeOGJAaroyCTPOEHHOCTH BO MHOIHX CJyuasix MOMKeT OKa3aThes
uesecooOpasHoit nocTpolika B Nepayio ouepeib JUBHEBOH U (heKasbHO:
XO3ANCTBEHHON KaHAMHBAMMOHHLIX CeTell ¢ Tem, 4To0bl AHb {10CHE
BBISCHEHHS CTENEeHH BO3JAGACTBHS MOCACANHX HA IPYHTOBHIE BOABI Tie
PEXOUTD K OCYUICCTBJCHHIO JPEHAKA WM HHLIX MEpOnpHATHii cre-
I{HAJBLAOrO XapakTepa.

4. MnTenCHPHKAUNA APEHHUPYIOWEro AEHCTBHS €CTECTBECHHBIX BOJO-
NPHEMHHKOB IPYHTOBBIX BOJ

|

BoicoTHO® TOJIOKEHHE OCHOBHOTO TFOPH3OHTA TIPYHTOBHIX BOA  HA
TEPPHTOPHA B 3HAYMTE/ILHON Mepe OnpejesisieTcsi YCJIOBHSMH BbIX0A4
9THX BOJL B OTKPBLITLIC BOAOEMbI WJIH BOAOTOKH. B Tex cayuasx, xor-
A3 NOTOK IPYHTOBBIX BOJA APeHHPYeTCs HENMOCPeACTBEHHO PYCJAOM PEKH
WIH TIOZBOAHON uauieli osepa HJH TPYAd, MEXAy YPOBHEM BOALI B
HHX H YPOBHEM TPYHTOBBIX BOJA CYNIECTBYET TecHas CBfisb. I7a CBi3b
MOKeT GuiTb HCNIOJB30BAHA AJA HCKYCCTBEHHOrO CHHIKEHHS 3epKasa
PPYHTOBBIX BOJ Ha NPHOPEXKHBIX TEPPHTOPHAX NMYTEM CHEKenus GuiTo-
BOrO ypoOBHSl BOAB B JIPEHUPYIOMHX BOAOCMAX HJH BOMOTOKAX.

CusKenne ypoBHS BOALI B NPYAAX HJM 03epax MOXKET ObiTh 10-
CTHIHYTO: - G

1) pacuMcTKOil pyces, BHBOASIHX BOAY H3 BOMLOEMOB, HJIH npo-
KONKOH HOBBIX OTKPBITBIX OTBOAHLIX KAHAJOB;

2) npokAaAKoli TPYG HAH rasdepei, CAYKAMMX AJ5 TEX e wenei:

3) MexaHHuecKOl oTKaukoil;

4) MCKYCCTBEHHBIM yMEHbIIEHHEM NJOWanW BoxocGopa npyaa wiu
o3epa.
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MEHHe 3epKasa BOAbLI B NMPOTOKaX Moxer ObiTh -ocymec'rmeno
TOMOILH CAEAYIONIHX MEepOnpHATHI:
) PACUMCTKH pycJa OT NpensiTCTBYIOMHX CTOKY 'ron.nnxon xan-
NAHOCOB H Np.;
¥) cnpaMJeHEs pycia;
{) NepeycTPoiiCTBA M/IH YHHUTOKEHHS MCKYCCTBEHHBIX —COOpYyHe-
. )cosnalomux HexesaTeapubiii noanop (Mocros, Tpysd, 3aK0JIOB
np
4 4) CllyCKa rOpPH3OHTA BO/bl HA TJOTHHAX.
B wacTHBIX cJayuasiX, KAk yiKe VKaseiBajoch Beite (ria. 1)), noanop
#JI2 TPYHTOBLIX BOJ MOXKET OBIThb CO3/IaH 3a CUe€T YCTpoNcTBa Cha-
K FPYHTA MAH TIPOMBIULIGHHBIX OTXOA0B (HanpuMep 30.bl) 10 Gepe-

pex ¥ npynoB. JIMKBUAAUHS NOAOOGHOTO MOANOpa MOXeT OuiTh
ponaBesena JHGO YACTHUHBLIM YjajeHHeM OTBaJjoB JHGO YCTPOHCTBOM
Haxa Oau3 crapoit GeperoBoil JHHAH.
Pabotel 1m0 HHTEHCH(HKAUWH APEHHPYIOLIEro JACHCTBHUSI €CTECTBEH-
MX BOJLONPHEMHHKOB I'PYHTOBHIX BOJ, AaJeKO He BCerja BO3MOKHBIE,
HOra Bee K€ CMOryT OKasaThCsl BHOJIHE 1eJeco06pasHbiMH, OocoGen-
0 B TeX cJayuasix, KOrja IpyHTbI BOJOHOCHOH TOJINH O0JajlaloT 3Ha-
UNTEeSBHON BOAONPOBOARMOCTEIO. B nOMOGHBIX YCJOBHSIX NPH NOMOIIH
OXAPAaKTePH3OBaHHEIX PaboT MOXKHO MOJYYHTH CHHXKEHHe 3epKaJa rpyH-
TOBLIX BOJ HA 3HAYUTEJbHHIX 1O TWIONIAAH TEPPHTOPHAX.

5. JApenax

[pynToBbie BOABI, noJyuawonuiue Gojee HJIH MeHee JNOCTOsHHOe nn-
Jinse 3a cuer HHQHALTPALMHM, KOHJSHCAUMH HIH MPHTOKA U3 Tay6o-
KMX HAMOPHLIX T'OPH3CHTOB, He npeGHBAIOT B COCTONHHH TOKOS,
I, HMes, KaK NpaBHJO, JOCTATOYHO OTHYETJIHBO nupamenmylo Jenpec-
CHOHHYIO NOBEPXHOCTD, JIBHAKYTCS N0 FPYHTOBOIM TOJNLE K JpeHHpyio-
UM KX peKaMm, osepaM, riy0oKO 3a7eraiolliM BOJOHOCHBIM IL1acTaM
(0 CHHXX@HHBLIM NbEe3OMETPHYEeCKHM YpOBHEM H T. 1.

BeicoTHOE noJsoXKeHue 3epKasa IPYHTOBBIX BOJA B CHALHON CTENeHn:

JABHCHT OT OTBOJAOCHOCOGHOCTH, SAaKIOYAIOMEN MX BOAOHOCHON TO-
. Tak HanpuMep, oTBOJA TPYHTOBmMX BOA CAaGONPOHHIACMBIMH IPYH-
TAMH TPOHCXOJHT MEAJEeHHO H MOSTOMY MNpPH OJAMHAKOBOM INHTaHHM,
(INHAKOBBIX YCJIOBHAX BBIXO/A M3 BOAOHOCHON TOJIIH W NPOYHX paB-
ILIX YCJAOBHAX 3€pKaJO TPYHTOBBIX BOJA HA TEPPHUTOPHAX, CJIOKEHHBIX
0A0GHBIMH TpyHTaMH, OyJeT CTOSTb BLIE, HEKEIH HA TEPPHTOPHSIX,
(JIOXKEHHBIX TpyHTaMy, o6JafaiolmuMu GoJbIeH  NPOHHIAEMOCTBIO H
N09TOMY XOpPONIO OTBOASIIHMHE BOAY.
[ Haspanme «apenaks», TMNPOHCXOASiNIEE OT AHNIHHCKOro rJjaroJa
lo drain — «OTBOJHTLY, JAOCTATOYHO XOPOILO COOTBETCTBYET CYIIECTBY
APCHAMKHBIX COOPYIKEHHHl, BHINOJHSIONHX CBOIO OCYIIHTENbHYIO (YHK-
IIHI0 NyTeM OTBOJa IPYHTOBBIX BOJI M3 BOJAOHOCHON TOJIH 1O BHOBb
C03/1aBaeMbIM HCKYCCTBEHHBIM NYTSM.

Jlasi 3TOro moj ypoBeHb IPYHTOBBIX BOJ 3aKJAABLIBAIOTCH KOCYIIH-
TC/HY MJH <APEHbl», HENOCPEeACTBEHHO npuHHMalouwne (oTGHpaoKe)
NOAY #3 TPYHTa H NOABOAMAILNE €e K PasjHYHOTO POAA «NPOBOASIUIAMD
yeipoiicieaM (HanpuMep CaMOTEYHHIM KOJUISKTOpaM, cadouam), cay-
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ROHOCHOTO IJIACTA M B TeX CJyuasix, KO Ha APEHHPYEMOil TeppuTo-
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B cayuae ke NUTaHHS BOAOHOCHOTO TOP
~ BAIOWLUXCS HATIOPHLIX TPYHTOBBIX BOJ CHCTEMATHUCCKMI |
OKa3aTbCsl UEICCOOGPasHbIM H NPY TIyGOKOM 3ajerain
POPH3OHTA, TIPHYEM TPH GOJBIIAX ' ]

Mepax JIPEHHDYEMbIX yYacTKOB BepOATHA TOTPEOHOCTD
BePTHKAJILHOINO THNA JIpeHaXxa. a0

B HEKOTOPHIX CJyuasX CHCTEMATHUCCKHIl APEHAN MOMET OuiTh npH-
MEHeH H NpH KOMOGMHHPOBAHHOM THIE MUTAHHS 84 CUET

IMTAHHS 30 CUET WN(HABTPYIO-

IHXCA aTMOC(EPHBIX OCAZKOB H BLIKAHHHBAIOULMXCH IPYII

B OCOGEHHOCTH €CJH 5TH NOCACANHE ABASIOTCA HAN( '
B ycnoBusiX ropoAcKoro # NpOMBILLICHHONO C1[

hCTBA npHMe-

HEHWE CHCTEMATHYECKOro JpeHaka TpecJieiy n 06pasou:

obuiee 03/0POBJEHHE MECTHOCTH, APEHHPORA IPKOBKIX TeppHTO-

pHi, TpeioXpaHeHHe OT TOATOIICHHS OTHOC OKMX 1oj-
BAJbHLIX MOMEINEeHHH W T. A. g dru RO ..

CrcremaTHuecknii ADeHaXK, HMeH IHAMMTEALHYIO  IPOBLKEHHOCTD

CeTH, HeyfoGeH npH BHLIMOJHEHHH B FOPOACKHX  yEJODMAX, Koraa

BCTPEYaeTcst HEOGXOAHMOCTh BO BCKPBITHI YAHMNLIX HOKPLITHIA, B 6G0.1b-

| IIOM KOJHYeCTBe TnepeceveHuii nopsemunix cereft w1, n. Kpome toro

' Npd GOJBUIMX TMOHHIKEHHSX CHCTEMATHYCCKMA  HoJyMaeTcs

2. Tonopnoii apenaw .
[Mox rosopubiM ApeHANKEM NOAPA3YMEBAIOTCH OOBINIO FOPHIONTAIIL-
- lNe ApeHbi, yCTpaupaeMmble 10 Bepxuell (00 OTHOWEHMIO K NOTOKY
*"t;pymowx BOJ) TpanHue APEHHPYEMOH TEPPHTOPHH N UOJISX NOJIHOTO
I MACTHYHOTO MEpexBarta TPYHTOBBIX BOA, NPUTEKAIOUINX CO CTOpO-

~ lonosisie nperaxn ocoBerno 3hPekTHBHL, KOPAN BOAOYIOpP 3a-
BIIeT JiersyGOKO OT MOBEPXHOCTH 3eMH. B STOM caywae yerpoiictso
JONNOIO rOPH3OHTAMLHOIO JIPEHAXKa HA CaMOM BOAOYNOPE HIH B He-
MUCTREINON GJIH3OCTH OT HETo NO3BOJISET TOJIHOCTLIO TICPeXBATHTS
MM TOTOK M TEM CaMbiM  3HAYHTEJNbHO MNOHHINIL YPOBeHbH

IX Boa Ha apenupyemoii teppuropuu. Ilposoas kpome Toro
)YOMOIt  TEppPHTOPHH MEpONpHATHSL M0 ee OJAroycTpoiicTy

IMe CTOKA TOBEPXHOCTHBIX BOA H NOKPHITHE HEnpoHHILae-
JIROPOB ¥ NPOE3AOB), MOKHO B OTACALHLIX CAYYASX He

Me 4TO TPHMEHEeHHe TOJIOBHOrO JipeHaxa
IWANBaeT ¥ npH ray6oKoM  3ajleraNHH  BOAOYNOpa,
NOJYuCHAA HEOOXOMUMOro NOHMIKeHHSI YPOBHS
H POJOBHOrO JIPEHAXKA COBEPUICHHO HE
0 JI0 BOZAOYNOPA; 4aCTO HEHOJHbI NepexBat










| ! :
i KOJBIEBOro Apenaxa ao sogoynopa. [Ilpu yctpolicTBe KoJbueBore
APEHaxa B YCJOBHSIX IPYHTOBOrO NOTOKa H HHTEHCHBHOM nepexsaTte
EHAMEM BOJAb HAJOOHOCTH B 3aMLIKAHHH KOJIbIA CHH3Y MOXET H He

Apenax
perperurees (pur. 13). B sTom cayuae paGoTa nOJNYKOJBUEBOro ape-

Pur. 13. CxeMa NOAYKOALIUECBOTO ApeHAaXka

Hayka BIOJHE aHAJOTHYHA roJOBHOMY. Bauanne HHOHABTPALHH aTMOC-
@depHBIX 0CaJlKOB HA NOBHLIEHHe YPOBHS TPYHTOBEIX BOA BHYTPR
KOJbla CJACAYET YUMTHIBATL JIMIIb B OT/AEJbHBLIX CJyuasix.

Koabuesnie apeHaxu B OOGLIYHBIX YCJOBHAX MOTYT NPHMEHSITHCS B

Al ApEeHHPOBaHHS GoJiee HJAH MEHee 3HAYMTEJbHBIX YYaCTKOB IPH YyC-
25
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pLIThe TpaHmiel AJs rOPHU3OHTAJBHOrO APEHAXKA 3ATPYAHCHO, MOXKET
0Ka3aThCs BoJee [1e1ecoo0pasHbiM NPHMEHeHHe BEPTHKAJIbHOro Ape-
naxa. Ilpr ApenxpoBaHH ocobo 3araybJeHHBIX TOA3IEMHBIX COOpYXKe-
HHil, Korfia TpelyeTcsl MOHH3HTH YPOBEHb TPYHTOBHIX BOJL HAa 3HAYH-
TEJNLHYIO BEJMHHHY, BePTHKAJbHBI APEHAX sBJSETCH CJIHHCTBEHHO BO3-
MOXKHBIM KOHCTPYKTHBHBIM THIIOM.

7 4, Beperosoit japeHax

~ Beperosbie ApeHaXKH HalH TPHMEHEHHE B MOC/E]HHe oAb, KOraa
B CBSI3H C OCYLIECTBJIEHHEM psAla KpYHHEHIIMX TIHAPOTeXHHUCCKHX
COOPYKEHHIi HEKOTOphbie TOPOJCKHE H TPOMBILLIEHHbIE UEeHTPhl OKa3a-
JHCh TOA Yrpo3oil MOATOIVICHHs TPYHTOBLiMH BojgaMu. B Hactosuiee
BpeMsi COOpyXKeHue GeperoBhiX JApeHaxeil HaMeuaercsi B MHOIHX Tpo-
MBIIUICHHBIX H ropoackux uenrpax Coiosa. F

[Mpunuun pabots Geperosbix apeHaxkei B obiieM A0OBOJbHO CXOJEH
¢ paGoToil roJoBHBIX ApeHaxedl. Paginune MEXLYy HHMH 3aKJIOUaCTCs
B TOM, 4TO B TO BpeMs, Kak TOJOBHbIE APEHAXKH TNPEeAHA3HAYAIOTCS
HCKJIOYHTEJBHO LISl NepexBaTta TPYHTOBBIX BojJ, Geperosbie JpeHaxu
nepexsarhlBaloT BOABI, (HABTPYIOILHECS CO CTOPOHBI PEKH, H COXpa-
HSIOT ObITOBLIE YKJOHB! 3epKaja rpyHroBoro notoxa (ur. 14).

OcHoBHble TpefoBaHusi, NpeAbABISeMble K OeperopoMy HApeHaxy,
CBOAATCA K TOMY, 4TOOBI:

a) YMEHBIIMTH HAMOP BOAbLI CO CTOPOHBI PEKH A0 OTMETKH, COOT-
BETCTBYIOHIEH YPOBHIO FPYHTOBHIX BOJA (NPH HAJHYHH HX CBA3H C pe-
Koii), HabGofaBmeMycs A0 NMOCTPOHKH JIpeHaxa;

6) nepexBaTHTh T'PYHTOBBI TNOTOK, TIPHTEKAIOUIHE K JApPEHAXKY €O
CTOPOHBI BOJAOpa3jena, ¢ TeM, uToObl u36exaTh 0OpPa3oBaHMA 1OJNOpPA
TPYHTOBBIX BOJA Ha JPEHHDPYEMOH TEPPHTOPHH.

CTOMMOCTb YCTPOHCTBA, 4 HACTO M IKCIJIOATAUHH Geperoshix Ape-
HaXKel J0BOJBHO BHICOKA, NO3TOMY TIPH HX COOPYIKCHHH HEOGXOIHMO
YUHTLIBATS SKOHOMHYECKOe 3HaueHHe 3allHIMAeMOR TepPHTOPHH.

Ii. U3bICKAHUS
IJIABA IV
3TAMNDbI U3BICKAHUH

JLis NpOeKTHPOBAHHS PA3JIHUHLIX OCYIIHTEAbHBIX MEPONPUATHH He-
00XONUMO AETANBHO H3YYHTH HEJAbIH P TeOJIOTHUECKHX, THIADINeONn-
PHYCCKHX H HHKEHEPHO-PEOJIOrHYecKkux (axkTopos, OnpeneAinX 7:X-
HUYECKHE YCJAOBHS H SKOHOMHYECKYIO Lenecoo06pasHoCTh NpHMeHeHu:
TeX HJIH APYTHX JAPCHAXKHBLIX coopyxxeHuil. [IpakTuka micciieioBanmii s
yeneli ApeHaka NOKasbiBaeT, uTO SICHOCTH M CAHHCTBA YITANOROK Kak
B OTHOLIEHHH O0BEMa M COJAePHAaHuA THAPOreOJIOTHUSCKHX 1IC/Iea0Ba-
HH, TaK M B METOAHMKe paboT 70 HAacTOSNIETO BPCMEHH HE HMEeTCH.
KpoMe Toro uccieaoBates]H 49acTo He VUHTHIBAIOT 3TANHOICTh MPCCKTHA-
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POBaHHS H IJIAHHPYIOT HOCNCAOBaHHA 6e3 yuera TpeGOBaHHH NPOCKTH-
poBiikos. ITosTOMY B psfe CJayyaeB BOSHHKAIOT HEJAOPA3yMEHHs
MEXJy IPOCKTAHTAMH H HCCJeN0BaTeNsaMH, TeM Gojee uYTO mepshe He
BCETla SICHO MPEJCTARJAIOT CYIIECTBO H OO0BEM IHAPOre0JOrHYeoKHX
HOC/EIOBalKll ¥ poTpeGHble AV STOr0 CPOKH,

O6beM H METOAHKA IHIPOreOJIONHYECKHX H HHKCHEPHO-TeoorHye-
CKHX HCCACAOBAHHI eCTECTBEHHO JO/DKHbI OBITH PASHBIMH B PAsHbIX
NPUPOAHLIX YCHOBHAX. ONpOMHYIO POJIb HIPaeT SIECh JHTOJOrHICOKHH
€OCTaB BOJOCOAEPIKANMX TIOPONL, HAMOPHOCTb BOJ, B3AHMOCBS3b TPYH-
TOBOIO NOTOKA € {IOBEPXHOCTHLIMA BOJIOTOKAMH W C JAPYIHMH BOAOHOC-
HBIMH TOPH3OHTaM#, PalloHbl CO CMOKONHLIM 3aJIeTAHHeM CJOeB H JHC-
JIOUHPOBAHHLIC, PEUHBIC JOJHHL C MOUIHONA TOMUEH ANOBHAJILHLIX OT-
JIOKeHHN M ¢ OJH3KHM 3aJeraHHeM KOPeHHBIX MOPOA, XapakTep nosepx-
HOCTHOrO H nojasemuoro pejveda u 1. A.

Bce HccaenoBaHus AOJKHB HAaXOAHTHCA B NOJHOM COOTBETCTBHH
C THNOM HaMeyaeMblX JAPeHANKHLIX COPYXKeHHHl H obecneuymBarbh CBoe-
BPEMEHHOE NOJIYYCHHE MATePHAJIOB AJs PasHBIX CTAfHi  NPOEKTHPO-
BaHWS.

Kaxnaa cragus npoekrupopanns TpeGyer pasHON AeTANH3aUHKE H
NOJIHOTHl THAPOreOJIOFHYECKHX MWCC/ea0oBanui. 3aech, Kak NpaBuio,
BbIIEPIKHBAETCH NOPAAOK Nepexoja or obmero K 9YacTHOMY, T. €. OT
n3yderns GoJbIUHX NJomasefl ¢ OTHOCHTENbHO Maoll 1oAPOGHOCTHIO
K JIeTaJIbHOMY H3YYEHHIO HENOCPeACTBCHHO HYXKAAIOIHXCH B JpeHaxe
VIO A I0K.

IlpuMeHHTEIBHO K CTAAHSIM NPOCKTHPOBAHHA FHAPOreoJOrHyecKune
M3BICKAHHA JOJUKHBI BBITIOJIHATECS B ABa 971ana: 1) obuiue H3bicKanus
AJNS NPOEKTHOrO 3aJaHHA H 2) JAeTaJbHLI¢ HILICKAHHSA AJA  TeXHH4e-
CKOro NpOeKTa. _- "

O6mue H3bICKAaHHA AOMKHE AaTh HeoOXoauMmii M jpocra-
TOYHBIN MaTepHa] AJsi NepBOi CTauH NPOCKTHPOBAHMA «NPOEKTHOro
3anaHusA», ‘ i ¢

Has s10ro B pesyibTate H3LICKaHHA HEOOXOAMMO MOJYYHTH TaKOK
MaTtepuaJ, KOTOpwiii aas Obl BOSMOXKHOCTD MNPOCKTHPYIOUIEH Apenax
OPraHH3allMH HaMeTHTbL HauGosee uesecooOpasHble B JAAHMBIX T'MAPO-
FEOJIOTHYECKHX YCJOBHAX CHCTEMY M THN JIPEHAXKa, SanJaunpoBaTh
OPHEHTHPOBOYHOE MECTONOJIOKEeHHe ero Tpacc, BuGpaTh BOAONPHEMHHK
W NPOM3BECTH NPEABAPHTEJbHHIN NOACYET CTOHMOCTH COOPYIKEHHS
Apenaxka. [Insi pemienusi STHX BONPOCOB NPOEKTHPOBAHHA HEOOXOMMMbI
HPHMEPHO CJAEAYIONHe NaHHLIe, OCBEeUIAIOLIHEe APEHHPYEMBINl Y4acTOK:
a) 00buLas reosororHAporeoOrHYecKas XapakKTepHCTHKa yuacTka (opo-
rpadumn, ruaporpadus, reosorus u ruaporeosorns), 6) dakropw, o6y-
CHAOMIMBAIOILNE BHICOKOE TMOJOXEHHe YPOBHS TIPYHTOBRIX BOJI HJH
~ H3OLITOMHOE YBJAKHEHHE TPYHTOB, B) XaPAaKTePHCTHKA BOJOHOCHOTO
FOPHSONTA, NOAJexawero aApesuposannio (rayOHHA 3ajeranusi, MOuL-
HOCTL, JNTONOrMYCCKMil cocTas, GHABTPAUHOHHAS CHOCOGHOCTD, MJIO-
WAL PacupocTpaneHns, yCJIOBHS MNHTaHHA), T) MECTONOJIOKEHHE N
XAPAKTEPUCTHKA BOJLONPHEMHHKA,

Heranbnne W3IWMCKAHNSA JOUKHH JaTh BCE PacUeTHhIE
BEJHYHHE W BOOOLUE MCHEPNLIBAIOIHA MATEPHaA JIJIA COCTABJEHAS TEX-
HHYECKOro npoekTa, T. €. AJSl OKONYATEJbHOrO PeIleHHs BONpoca O TH-
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Apelaka, KOHCTPYKIHSAX OTAEJbHBIX YCTAHOBOK €ro, KOJH4YecTse H
UHOM MECTONOJIOKEHHH APCHaXKHBIX COODYIKEHHMH, OXuaaemont -

(pexrupHocTH paGoTH ApeHaxa, a TaKKe IS BHOOPA BOAONPHEMHHKA

M 1O/ICYeTa CTOMMOCTH COOpYXKEHHs JpeHaxka B HesaoM. Jlust paspe-
HICHHA 3THX BONPOCOB B JIONOJIHEHHE K MaTepHagaM OOIHX H3bICKa-
WAL HEOOXOAMMO NaTh NOJIHYIO XaPaKTEDHCTHKY BOAOHOCHOIO IOpH-
201iTa, NOAJIEIKAIIEro APEHHPOBAHMIO. OTa XapPAKTEPHCTHKA  JIOJDKHA
COAEpHKATh CJeAyolUHe fanubie: 1) rayGumy 3sajeranusi ¥ MOULHOCTD
BOJIOHOCHOT'O TOPH30HTA; 2) pPacnpoCTpaHeHHE €ro Mo IVIOWLAAH M BH-
ACPHKAHHOCTD B TOPH3OHTAJBHOM M BEPTUKAJHHOM  HANpPaBJCHUAX;
3) BbisiBiCHHE CHAPABJIHYECKON CBASH €ro ¢ JAPYTHMH BOJOHOCHBIMH
IOPH3OHTAMH MJH C IIOBEPXHOCTHBIMH BOJAOTOKaMH M BOJAOCMAMM;
4) amrosorMYecKuii XapakTep BOMOCOACPIKAIHX MOPOA; D) HanpapJe-
He H CKOPOCTb JBHXEHHs NOTOKa, 6) AeTaJbHyl0o XapaKTepMCTHKY
(PHALTPANHOHHLIX CBOWCTB BOAOCOMAEPIKAINKX JIOPOA; 7) paiuyc BJMs-
WSl IPH PAasHBIX TIOHHIKeHHsIX; 8) pasmepbl W NPHUHHBL  KoJebami
YPOBHS BOABI 1O cesoHaM; 9) XHMHUECKH{ COCTaB BOJBI H anpeccs
nocers; 10) pacxos BOJNOHOCHOTO TOPH3OHTA; 11) HCTOUHHKH €ro -
Taius; 12) KOMHYECTBO MOAJICKAINKX JPEHHPOBAHHIO TI'PYHTOBBIX BOIL;
I3) HHXKEHEPHO-Te0JOrHYeCKYI0 XapaKTepucTHKy mnopoa. Kpome rtoro
ACTCH XapaKTEPHCTHKA JIMTOJIOTHUECKOrO COCTABA W (DHALTPAIHONILIX
CBOHCTB NMOKPOBHBIX 0GpasoBaHuil. | ' 3

B nexoropeix ciyuyasx s paGounx uyepremeil Momer mnorpebo-
BATLCA JONOJIHHTEbHBIH 00beM passefiounsix paGor. [lpn neobGxomm-
MOCTH JIPEHHPOBAHHA SHAUHTEJbHBIX IJOmazel ma rTpaccax Gosbioil
NPOTAKEHHOCTH HJH BOOOLIE HA 0CO60 OTBETCTHEHNLIX YHACTKAX, rje
BEOJHTCH OYEPEAHOCTh COOPYIKEHHSI npgugi&a. "nﬁO‘l_oml‘l‘cn CrennaIb-
Hibie THAPOreoJOrHIecKHe MCC/eROBaHMs, SAKMOUAOINECH 1 HaGmoe-
X 33 pabOTOH YACTHUHO OCYINECTBJCHHOIO i
peasr. IMosryyaembie mpu 5TOM KauHbie 10 SMOeKT
HAXKa, (HIUKO-MEXAHHUECKHX M XHMHUCCKHX  MWAMOHCHHSX TPYHTOB
H T. Tl YYHTBIBAIOTCS NPH OKOHHATEJALHOM MPOCKTHPOBANMK H OCylLe-
CTBJCHHH APCHAKA HAa OCTAJBLHON HACTH TEPPHTOPHI,

Huxe kparko nsnaraer;ca:coxépmnnc*mmmoro nuaa paGor npu-
MEHHTeJIBHO K CTafAHAM npoekTuponains, lpn srom neoGxoaumo oro-
BODHTBCSA, UTO OGHLEM HCCACAOBANNI SANHCHT HE TOJALKO OT CJAOXK-
HOCTH THAPOTEOJOTHICCKHX YCJAOWNM, 1O W 0T CTCNENH OCBEIEeHHOCTH
paioHa mpeamecTBOBABIMMIE HecaeaonnM, TTostoMy npn Hannyuu
MATEPHAJIOB NPEXHHX FHAPOICOJOIHMOCKIX  HCCACNOBAHHI  JIAHHOTO
paiiona ykasaHHbli HWIDKE 00LEM  palor  JOJUKEH  COOTBETCTBEHHO
YMEHBITATECA? * /At i s

pn ueonomacm
) '_1‘
REX 8

R EOOJLIINK 1J01aa0K (Y9aCTOK OA-
fl) MAMCKanns o6LMHO OrpaNHYMBAIOTCH
o, C/Ayuae M3LICKAHHAMH BhISICHA-
it HOATOIBNONLEr0  BOJLOHOCHOTO TOPH3OHTA,
AEMOOTL  TIOPOJ, TAyGHHA 3aJ0XKeHHA
ol w0 noasemEbiX cereil  (BOAONPOBOA-
 PAGOBLIX, APCHANKHBIX M AP.) C OLEHKOH BO3-
MOKHOCTH  HEHOJBAOMINNE KAHAJH3AUHONHBIX HJAH JPeHAXHBIX ceTefi

B KIUCCTHE HOAONPIEMInIKA.

< ¥
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Bee nepeuncaerinbie AaHHbIe uory'r 6‘urb e
He6osbmoro ofbeMa paspefoyHbX M Jgabopal
IHAKOMCTBA ¢ TIOX3EMHBIM XO3ANCTHOM APEHHPYEMOrO yuacTKa no Ma-
TepHanaM MECTHBIX KOMMYHaJIbHBLIX yqpexnem Ilpn neo6xoanMocTH
GOJBUIOrO NOHHKEHHS YPOBHA TPYHTOBBIX BOJA (HAbTpanMonuas Xa-
PAKTEPHCTHKA T'PYHTOB ONPEAE/SCTCH ONBITHHIME OTKAUKAMM.

Camo coGoit pasymeercsi, 4T0 NPH APCHAPOBANMM YHACTKa B ropoa-
CKOWM 4epTe YKasaHHbIC BHIE AaHNbie AONOJHSIOTCH CBEJACHHAMH 1O
CymecTBYOIefi 3acTpoiike ¥ NJaHHPOBKE TOPOAd, NpoeKTHpyeMoit
PEKOHCTPYKLUHH H PEKHMY DEKH H ADYrHMH MATEPHAJIAMH B 3aBHCHMO-
CTH OT MECTONOJIOKEHHs HHTEPeCYIOLIero yHacTKa.

JIyHeHB! B pesyabTate

FJIABA V
NMEPBbIH 3TAN H3bICKAHUH (OBULHE H3BICKAHMWS)

; 1. C6op W H3yueHHe MaTepHAJIOB

Jlns NpaBUABHOTO H OGOCHOBAHHOTO COCTARJCHHS MPOTPAMMB! TH-
POTEOJIONMUCCKHX HM3LICKANMH TIPEXKAE BCCLO TPOBOMANTCS TULATELNbI
c60p M H3yueHHE HMEIOLLHXCS JHTEPATYPHBIX # apXHBHLIX MATEPHAJIOR
1o TonorpapuH, reoJJOrHH, THAPOreoJOrHH, THAPOJOTHE W KINMATOO-
FHH JIAHHOPO paiioHa.

Xapakrep Tonorpa@Hyeckoii OCHOBN NPH NPOBEACHHH FIIAPOreo.io-
HYECKHX H3BLICKAHHH, KAaK H3BECTHO, HMEET OYeHb BAKNOE JHavuenue.
[TpH M3BICKAHHAX HA OCBOCHHBIX M NPEANOJArdeMbIX K OCBOCHMIO 11710~
IMAAKAX NOJi NPOMBIIIEHHOE ¥ XKHIHULHOE CTPOHTEABCTBO BONPOC
Tonorpaduueckoil OCHOBON O6LYHO OGCTOHT GAArONOJAYNNO, TAK Kak
9TH YYacTKH B GOJILUIMHCTEE CJydYaeB HMEIOT xopouml Kaprorpagnue-
CKHil MaTepHaJ. '

Jasi TAKHX YYACTKOB H3Y4YCHHE JIHTEPATYpHBIX H APXHBHLIX MaTe-
PHAJIOB 110 FEOJIONHH H THAPOTeOJOrHH HEOOXOAMMO  HPOBOANTL 1O
HMemoueiicss ronorpadgnueckoil ocHose.

HanGosee yaoBaeTBOpHTEAbHBIMH SIBJAAIOTCA KAPTHI xpymtoro Mac-
iitaba ¢ ropusonTanaMu peaveda. OAHAKO NOCKOJBKY HAYNEHNE MmaTe-
PHAJOB JIOJUKHO PACnpOCTPAHATHCS HA IVIOWIAZH, AAJNEKO BHXOAsILHE
33 1peJiesibl HeNOCPeICTREHHO HYXKAAIOUeNCcs B JPeHaxe TeppuTopiy,
Y4CTO NMPHXOAHTCS OrPaHHYHBATHCS HCNOJb3OBAHHEM KapT CPannNTe/b-
HO Meakoro macmrtaba (oxoqao 1/50 000), Tak Kak Ha GOJABIIMHE 11101La-
AW PEAKO MMeercs Jyuias Tonorpaduueckas ocosa. Ha cobermenno
NPOMBIIIZIHNON MM JKH/JIHUIHON MJIOINAZKe OOLIYHO HMEeTCsl OCHOBA
Gosiee kpymHoro macurraGa: 1/25 000, 1/10 000, 1/5000 # aaxe 1/1 000,
Ips oTCyTcTBMH MaTepHajoB Ha MecTe HeOOXOAMMO OOGPaTHTLCA BO
Beecoiosioe reonesnueckoe cnpasounoe Giopo (Mocksa) wan ero ¢u-
JIMaJIbl, FAe KOHUEHTPHPYIOTCH KakK AaHHBbIC 10 cheMKaM, Tak H CBe-
neins o6 acTpOHOMHYECKHX H TPHIOHOMETPHYECKHX MYHKTax, penepax,
MapKax H T. 1.

Mocae TwaTebHOTO H3YYEHHS HMEIOIerocs Kaprorpadryeckoro
MaTepHasa B Ccayyae ero HeJAOCTaTOYNOCTH HAH HeAo6poKauecTBEH-
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BOAOPA3AEI0B. ITO NOMOXKET JIaTh Jyulliee TEOJOrHUECKOe OCBellen

5 ""‘kbro CTOSIHHSI TIOMSEMHBIX BOJL.

' JIPYrHX MOMEHTOB, KOTOpbie XOTsl Obi )

HOCTH NJAHKPYIOTCS ONOJHATE/BHbIE CHEMKH, MacinTab u oG‘aeu xo
TOPHIX 3aBHCAT KaK OT OLEHKH HMEIOLIerocs MarepHana, Tak
pasuepoqamnéﬁuocm nojjeKallei HCC/e10BaHHIO IVIONLA N, |
YUEHHE MATEPHAJIOB N0 FEOJOTHH M THAPOTEOJIOFHH, KAK Mbi

APHBAJNCH, HEOOXOJMMO  PacnpoOCTPAHHTH  AANEKO 3a Hpe]
,‘manxu 3aXBaTHB MO MeHbilei Mepe paficH 70 OJHXK3

IOCPEICTBOHHO HCCJAEAYEMOr0 Y4acTKa W BHISIBATb NPHUHHL BBl

Ipesapuresbioe 3HAKOMOTBO C PaiioHOM 3HAWHTEJLHO 00Jerya
Cfl, €CAH TaM YXKC TPOH3BOJAHIHCHL Kakue-nu60 cneunHajbHble TIH,
reOJIOTHIECKHE U3BICKAHHA # HMEIOTCS COOTBeTCTBYIOIHE OTYE
MarepHaJbl, :

Xorg obuiHii NopsAOK H3ydYenus marepuaja M oneusnec'reu,
BCE e CYUTAeM HEeOOXOAHMbLIM. OTMETHTH OCHOBHBIE MOMEHTHI 9
nepuoja paGot, KOO OT [OJHOTHI OXBATd HMEIOUIErocs Ma-repnaata
BHCHT H 00beM HEOOXOJHMBIX HCCJIeJ0BaHHIl.

B nonosnenHe K onyO/jHKOBAHHBIM B JHTEpaType Ma'repuanau
O0XOHMO H3Yy4aThb (honoBEIE MATEPHAJIBI IEOJOrHYECKHX H THAPOP
JIOTHYECKHX H3bICKAHHII, KOTOPbIC KOHUEHTPHPYIOTCSI B IE0JOPHYECKO
(porpe Komurera no penaMm reosornn npa CHK CCCP (
4 TakyKe B MCCTHBIX IEOJOrHYECKHX YNPaBJeHHAX.

Marepuasel MHOTHX M3BICKaHHH, NPOBOAHBIIHXCA HA
YH4aCTKaX, XPAaHATCCA B aPXHBAX PA3IHYHLIX OPranM3amui
KHTh #HX OblBaeT TPYAHO; B STHX CJYYasiXx HEOOXOAHMO KO!
BATHCA € ABTOPHTCTHBIMH CTICITHAJHCTAMH-LHAPOTCOIOTAMH.

Ha mecrax HeoGXOAHMO NpoCMaTpPHUBATHL MaTepHaisi
JIOTHUECKHX YNPABJICHH H APYrHX Yupex/eHHi, Bbl
JOTOpasseioynble paboThl AJis PasjHYHBIX Lejeid.

Baxnoe 3nauenne MMEIOT I'HAPOTEOJIOIHYECKHE T
NepTH3bI, HMEIOIHECs [0 HHTepecylomeMy paioHy
He npuBois nepeuns NOAJEKAUHX H3YUe) CCKHX M

PHAPOTre0JOrHYeCKHX MaTEPHAJIOB, NOCKOJbKY
H3 o01Iero 3a/1aHHs, HANOMHHM JIHIIb, YTO .
pHaJiax HeOOXOAMMO BHIGPATL BCE CBEJICHHS
bun, reoMophosOriE, TEKTOHHKH, JIATO.

h paboTe AcHA
( _,wnaeuux Mare-.,

CH MIKeHepHo- reo.normim
CKHE ‘BOTIPOCH, MOCTABJICHHbBIE MO paiiony. 11'!'
Ipencrasasiomue nurepec pabo H0THPYIOTCSH, 3 IVIOWAAH O

BaKHBIE TIYHKTbI HAHOCHTCH M

[TocKobKy B mpOrpamm p,aéo‘r BANHO TECHO YBSI3aTh mnpore;s‘,
JIOTHUECKHe H3BICKAUHA € PEHHMOM MOBEPXHOCTHHIX BOAOCEMOB H BO=
JAOTOKOB H C KJHMATHYECKHMH OCOGCHHOCTSIMH paloOHa, AJS 3TOrO He-
O6XO/IMMO H3YYHTH MATEPHAJL! 110 THAPOJOTHH, THAPOMETPHH H Me-
TEOPOJIOrHH, OBGPATHB OCOBEHHOE BHHMAHHE Ha PEXHM TIOBEPXHOCTHBIX
BOJIOTOKOB B PasiHWHBIE CE30HBI TrOA3, KOJHYECTBO aTMOCHEPHBIX
OCajikoB, TEeMNepaTypy, AaBJeHHe, BJAXKHOCTb, HaNnpaBJeHHe H GW
BETPOB, ruyGHny npoMepsanus ¥ 7. n. B
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5 15 cerponwmc'rne WIH NpH o'rcywc'rnnn TaM oo, x%ﬁ\ &L X HaGmona-
. TeJbHBIX NYHKTOB Ha GJHXKaHIMX K HEMY METEOPOJOrHYECKHX CTaH-
4 UHAX H [MIAPOMETPHYECKHX mocTaX.

B xpailiem ciyuae npuXOAHTCH NPHGErath K HOJYUGHHIO 5THX CBe-
AeHHI H3 KiumaTAuecKux atnacos CCCP (HeGoancim, Kaﬁroponon,
Duryposcknii H ap.), GiosieTeHei IaaBroit  manyeckof olcepsato-
pun, B Tocynapersentom ruaposornueckom winctnryre (Orien sox--
HOrO KajacTpa) H NMPOUHX CHEUHANBHBIX YUPEHKACHHS: x.dﬁmecoroanoro
HJIH MECTHOrO 3HaYeHHsI. B

[Ips npennpoBanun nuomaneit n ,oumn], P X H3ydYeHHe
METEOPOJIOTHYECKHX (DAKTOPOB HMEET O 50 ® ar uenne. B ra-
KHX pajioHaX COBEepIIeHHO HeOGXOJHMO “conoctani b rOAOBOE, Ce30H-

Hoe M JHBHEBOE KOJIHHECTBO OCA/IKOB C MEPHOMAMN NPONACHHA OmOJ-
3HEBON JIeATENLHOCTH. il ,‘ iciph
ITocsie maywenus scex nuexomuxcsr \énemu b1 .‘ {IT¢PHAIOB TPH
AAJHYMH ZOCTATOYHBIX JAHHBIX COCTAB JATKAN  TC0JOrO-THI-
POr€OJIOrHYeCKa 3anHCKa ¢ rpaduyeckumu M JIOCTPALLIAMY. 3anucka
JIOJKHA cojiepxaTh: 1) reosoro-rupo; oms Hecknl ‘ongm paitiona
i C NDHJIOKEHHEM HMEIOIHXCS (WM BHOBbL COCTABACHIL pr: reo-
; MOPQOJIOTHYECKON, Te0/I0r0-THTONOTHICCKON, mapm PHYCCKO W
5 THPOH3OIHIC, HIJTIOCTPHPOBAHHKX  COO! e VIOILMMI  paspesamy;
. 2) rpaduku K TaGaMuBl NO YKa3aHHBIM  BBUNE AaluuM  (KojeGanns
& YPOBHEH TIOA3EMHBIX H NOBEPXHOCTHBIX . BOJ) M METCOPOJOrHYCCKHM
CBEJICHHSIM.
B pane cayuaeB noMumo usyuemms nueloumxcs MATEPHANIOR Heol-
 XOAMMO TIPOBECTH DEKOTHOCHUPOBOUHOE OGCACAONANIE.
~ Toabko nocsie BumosHeHHsi 5Tofl mOAroTOBMTEALNON WACTH paGot
- MOJKHO TIDHCTYIHTb K COCTABJCHHIO TPOTPaMMbl HEPROOMEPEHLIX NT0e-

L fgux FHAPOre0JIOrHIECKHX H3bICKAHHIL.

- B nporpamme pa6or NepBoro sramna nauclcam OB OBiTh OTpa-
KON CieyIomBe OCHOBHBIE MOMeHTHI: 1) mesenas HOBKa; 2) reo-
AUIOSTI/IPOre0JIorHYecKHe YCJIOBHS yqacTKa (A pafiona) no Matepua-
| Mayuennoii sutepatypsi; 3) coaepikanue, oOBEM M MeTOJIHKA
KTHPYEMLIX TeosIoro-ruAporeoJornyeckux pabor; 4) conepxkannue
M guodxonnuux TonorpapHIecKux, rnnponomqecxux H Mereo-

KK pa601' H HaGJIoIeHHil.

,qmponeommqecxou OTHOWICHHA, npn HAJUAIAN e
I HecsiesoBannil porpaMMa paGoT COOTBETCTBEH-

!

VinaisiM. B ocroBHOM a(e OH CBOJAHTCA
/ f ) MeOJIOTHYECKOH H DHAPOTeoJOorHye-

- Dllenke PU3MKO-MEXAHHUECKHX H BOA-
! * HOpoj # riaaBHeIM O0pa3om K BHI-
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- Kparkoe omucame #eropia_opunposa
: B O6mas Te0JIOr0-THJIPOr 00T HY
HitH ﬁmm nmmaueﬁ c'beuownug

MOJKHOCTH BCIO T nm'anus;'-
~ JIOHOCHOTO T'OPH3OHTA.

ji3 xBonpoc 0 TIOIANH c'beuox

. HEpoBanHio a'reppn'ropna 'S
c'benormue pacom pa

nﬂeu HX uém--
X BOJL HA JIHEBHYIO
m BBICOKOI'O NOJ0-
ri *npmnmu 3aGonaunsa-
TOBBIX H nosepmocmux, g A

- (DH3HKO-Te0JIOrHYECKHE fIB-
: cnemermﬁ NpOCafok, Hemo-
. BOJL HA TOBEPXHOCTH (PONMHMKH,
F e AX NPOSBJENHH BOMLOHOCHOCTH.
IPOBANKEE OMOJSHEBOTO MAacCHBa, HecJe-
| npoussoguTcs no cuenua.nbﬂuu npo-

: :ﬁonouocuocm pafiona (lmomam) Heo6x0-
, 83



i )yph ONMCHIBATD H qucnponm» na xami

KM, 03epa, mpy/bl, KaHABBL. |
| Ilpn ouMcanuu HCTOYHHKA uep6xona YK ;-' aTh 04,‘ OBHS BBIXO-
Ja (M3 TPEIUHH, N0 KOHTAKTY, .n.uac‘ronui e \;x_’}:ﬁu coty (aGeomothas
MJH OTHOCHTE/NbHASl OTMETKA), THI nc‘ro. A0S OMAULNI, HHCXOAS-
LHi), neGut, TeMnepatypy BOAb H BO3, WM POJIL, CTPAaTH-
rpadHYeCKHil TOPH3OHT,

008 BH c '—‘ éﬂwjﬂx‘ ,\ DCOJIepKanlex
NIOPOZL M BOLOYIIOPA. 4 «,..‘“;. «,;‘

[lpu m3yyeHnn M ONMHCAHHH xouomm OTMENAIOTCH  paciiosoKenne
ero, pasMephl M xapakrep KpenJ 1y Gy .f?,‘:t__*f‘ BIIR BoAs H KO

AH3, 4 TaKKe AaeTcs XAPaKTEPHCTHKA BOALI € “& poM  npo6  ana

anann3a. Jlas yCTaHOBJCHHS NPOMACHAbL fw& HOMHMO  aHHbIX
i Onpoca ONHCHLIBAIOTCH OTBALY xpon TOro COOHPAIOTCH CheleHHs O
' pacxofie KOJOAla H KOJeGauusix €ro ypomus.
§ TakKe ONMHCHBAIOTCH OYPOBBIE CKBAXKHNAL NPH ITOM JLOAKHO GriTh
ki BLISICHEHO MECTO XpaHeHHs O ﬂ@ ALY P «:";», i‘;};};{o” 1OPOJL.
) HenocpesicTBenHbiME HAGMOACHHAME NOJCHON NAPTIN, & TaKKe Ha
B OCHOBAHHH PACTIPOCHBIX AANHBIX, BRHISICHSIE f;, ":;ﬁf"gww KoJieGanns
B YPOBHS TPYHTOBHIX BOJ, 3aBHCHMOCTH 9TOrO  KoJeGaiis ot yposua
s BOAL B GuKaiiuieil peke B pPasHbie Ce3( ’ _'v};% DKANHBEE H
| Cyxue romml, a TakiKe JAPYIHE BaXKHLIC b, KOTOPH® 1103B0AHAR
~ Obl pemmTb BONPOC O MPHUHHAX BHICOKOrO noao el yponua rpys-

. TOBHIX BOA.

- ~ Bce ecrecTBenuble BHXOAbI TPYHTOBBIX BOJ, mionuu H Gypopsie
CKBAXKHHBL JOJDKHB OBTh 3aHHBEJHPOBAHL XOTH “pouewuqecxuu
METOJOM. (g e
B pesyabrate oGCaef0BaHHA UACTO BLIAC hyuxm (nerou-
,__‘, KOJIOANBI) A5 CHCTeMaTHYecKoro 6@ M 34 KoseGanunem
~ YPOBHS BOAbI B HHX, PACXOA0B H H3MEeHeHHil X1 | B 3aBHCHMOCTH

)P CE30HA TOAA, METEOPOJOTHUECKHX MAHHbIX " 1X (PaKropos.

3. Passenounnie pa‘ﬁtml

M HEJIOCTATOYHOM KOJHUECTBE eCTECTBEHHMX OOHaNennuit nopox,
(¢ NIPH OTCYTCTBHH BHIXOJIOB FPYHTOBBIX BOA WA JIHEBHYIO nO-
J0Th M BCKPHITHI HX CKBAa)KHHAMH H KOJOAMAMH JUIsl reojornue-

WAPOTEONOPREECKON XaPAKTePHCTHKH oalma 3AKIA/LIBAIOTCH

el BcecToponHe 06OCHOBATH, cqcpe,p.aronunmorca B
JYEMOro yuyacTka. i

gece sTx paboT HAH panee, NPH H3YYEHHH MaTepla-
0 NPHYHHON TIOATOIVICHHA SABJAIOTCH NOBEPXHOCT-
JLTAT HEYPeryJHpOBAHHOTO MOBEPXHOCTHOrO CTO-

”3‘ _ OrPalMYHBAIOTCH SaJOKEHHeM JHWb  He-

Paaseiounsix BuIPpaGOTOK.

0O, YTO NPHYHHON NOATOIVICHHA SIBJASIETCA
Hele nonoit samknyroro GacceiiHa TpyHTO-

| BMPABOTKAME AOCTATOYHO OKOHTYPHTB 3TH




b yKe YKa3biBazH, 4TO B peaymﬂa_
OXOAHMO COCTABHTH reoaoro-rnnporeoﬁis

AABOLO bl nhnpaﬁomn 3AKIAABIBAIOTCS TIC
M, nepreniuKkyspHo ypeay peku. Paccro
JONePeMHHKAMHE TIPUHHMaETC B sanncnuot:m
- JIPOTE0JIOrHYeCKHX  YCa0BHIT (06hIuHO ne (
I7yGuna pasBeflouHbIX CKBAKHH onpejiesie
31 1 MOHIHOCTBIO BO %ouocnoro rOPH3ONTA,
JOATONICHHS UIONAAKH: HeOOXOAHMO BCKD
- yrayGuBmics na 1—2 M B nopctHaaony
OHHa TaKHX CKBAXKHI He mpeswbnnaer 10
obbema paGoT 4acThb CKBAaMHH (sonan
HOCHOTO TOPH30HTa. DTO BOSMOXKHO npu
poj Ha TMJIONIajKe.

Jas noayuenns npeacTaBieiHs
b ofcaenyemom paiione (yuactke),
~ &HE 3arayGasioT MeTpos na 10—
~ pu3onTa. OTH BHIPAGOTKH JAIOT Ma
FeoJIOTO-JIHTOJIOTHICCKOI  KOJIO
uhe (WJM OTCYTCTBHE) BO)
ABHTBCA  AOTIOMIMTe/IbHbING

JaseTcst mnep)xannoc;
Hanpapjenunx. Ilpn orcyl

KYCCTBEHHBIX BBIPaGOT, ACCTOANNE MEHL) LM cxnaxmmm
~ pHHHMaeTcs 0KoJo 1 00} gy SESUR S .'” 4
4 Kak uspectHO, 6l AAIOT  YHINE  PEAYJLTATLL PASBEJKH 1O

CPaBHEHHIO CO |
B nono’xo'c'nux o

}{a b HPOXOAKH myp(pos
Ol orpmmnasaer HX TIpH-
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O6bluHo 1P X MILIBAIOTCA HA PacCTOSIHUM
npumepso 30 --Q(mae) OMAMH OT JPYroro u ciay- °
JKaT npH pas WPAGOTKAMH, HHOTAA 3amenas co-
Goii ckeaxu (eCHBAX pasBelky peKoMeHjyercs

I CKBAKHHAMH (cTpykTypHOE Gypenue),
1 u e.nyuae Hapymiaeresi  YCTOHUMBOCTD
IHOCTH OTHOCHTCS K 3aCTPOCHHBIM YYacTKaM.
uw?n AN oT6upaioTess  0o0pasubl NOPOA NPH
afo He pexe uem yepes 0,5 u.
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NSeMHBIX BOIL, )GHIYHO npono
pBBIN 3Tan usywenna- cuaaﬂm

‘mm Tpaccax) nyxmamreﬁcn B Jpe
' 110 3a/aYaM HCCJEIOBAHMI HMEIOT OCE
'BJEHHS ONBITHOH 4YacTH nphnaxa
'mﬂ ‘sTan naﬁmonemlﬁ Ans auncnemm :
coopyx:enaﬁ -

Jiamme eauepon xoaecam ypopn B
OBITh YBSISaHB! C IOBEPXHOCTHBIMH BOAOTOKA
poJiorHYeCKuMH (BaKTOpaMH (CM. HEXK
Kpome samepoB yposreii B pexu
ax man xo.uonuax) onpeuenm;x
BOMBL
llaxme wuepon ypoaneﬁ H

. OTPA3UTH BCe CE3OHHBIE H3MeHe =
- o6BIuHO orpannnnsalo'rca OAHAM

. NYHKTe. . B

b Bamepsl KoneGanuii  ypoBH

 C NaHHBIMH HaGJIOJEHHi 32 NOE et/
: qeclqmﬁ (parc-mpaun (cu.
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Bpe; ¢
3 Gmone e Hal Koa )
. KRax (n.m Bopbeu&é.&“‘ Vs
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,,,J i i'rcn B npejenax uay-
W BOJH npnﬁpexnoﬁ-t;_a.;_:s N

9 Lo opa, T. e. saxpennenuorb"{f'.-";
NS TI0TOKA, B KOTOPOM onpeze-
Cft B 9TOM cTBOpe (¢°1‘8°Pm’}.""”]
Epon nuTanns NOBEPXHOCTHOrO NOTOKA 3a ’
i OOPATHOrO SIBJCHHA — NOTJIOMWeNHs NOBEPX-
o OnpenesaTs pacxosl NoTOKa B no!'pq:

niomann (npu Bxoxe noroka Ha -reppﬁ_ =
WA B 3aMepax NOKaXKeT MnoTepio Bo.m:r._'
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~ JIOTHH JAHHOTO

He CBeleHust:
-"_i' WIbHBIX, MH-

e,nocraaa H

f‘ ‘0B H T. .

JHMCTE 1 B TOM e u&b' G i i Al yponus noa-
3eMHBIX BOA. 3 ' 5

OnuoBpemerto ¢ 0160
PEXHMHBIX IYHKTOB orrﬁn/
BOJOEMOB H BOJZOTOKOB.

7 Mereopoao '

Tl BLISTBJICHHS DIHSIHHS METEOPOJOLHUCCKUX () 4&4‘! rpyn-
TOBbIC M NOBEPXHOCTHLIE BOALL B CAYUAE ; I
TEOPOJOTHYECKOf CTAHLHN HEOBXOAHMO

Heo6xozumbiMu o6bekramun  Mer JOTHUECKHX 1) Glmh 1B~
- mmotest: 1) ocaaku, 2) TeMnepaTypa Bo3ayxa, 3) A, 4) Bnax-
- HOCTb BO3/lyxa aOcOMOTHAas H OTHOC '»
5 npamxeune H CKOpOCTh BETPOB, 7) Hcnap:
c'l‘u n C NOBEPXHOCTH 3eMJH H 8) Teunép
} Ay ¢ f
3‘,;‘;Kp'0ue TOTO NpPH HCCACAOBAHHAX S
BECTH TAK¥Ke HaOMOAenHs Hax HH(HIb]
Opat b:rxy METEOPOJIOrHYECKHX MaTepHa
'raun ¢ «PykoBojacreom MeTeopo.

1IOBEPXHO-
pasnbIX ray-

fly R ':B : aax:nonn‘reawoa 3aIHCKe HEOGXOUMO H
HHs 110 unoro.uemau HabmoleHUsIM: 00 aTMOoChepHE
'trecrée M Ce30He 3aTSHKHBIX KOXAeH, o Jmmmx,
uoxpona uB _f_ €HH CHErOTasiiks, O KOJHYECTBE H | g emm c,eul-
. HEYHHIX AHel, 0 KoxeGatuu TeMIepaTypsl Bo3ayxa 'HHOT'O TO-
l 'KpoBa, 0 roen OCHOJCTBYIONIHX BETPaXx, Gapoue'rpnqecx_ aBJeluH B

BAAXKHOCTH nos)xyxa. ‘OTH_cBejlenHs M3naraiotcsi B (opMe KPaTKHX
nosiCHe uii K CBOJIHBIM 'raﬁznmau H rpadukam. s <
a8

?m mue cnene-
QY* An;(ax, KOJm 1~

OMHMO He woMoNeH DXHOCTHBINE BO-
b C) sl CBO | | 110 THAPO-

POCTHAX TEYCHHST

MO BAXKHO
CPHBLIX Ocam-
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HEOOXOAMMO HANOKHTL Ha KPHBBIE KOJAEGaHWST YPOBHS
"} NOBEPXHOCTHHIX BOJ, N0A06PAB OAHOBPEMEHHBIE 3aMephi
G - macTaOpl. B 3TOM  cuyuae MeTCOPOJOrHUECKHE jannbie
oryr OTMETHTL | OOBACHHTD XapaKTepHble OCOGEHHOCTH pexnMa

"M NOBEPXHOCTHBIX BOA.

SR 8. JlaGopaTophsie OnpeAeJeHHs

~ Buue ykaswazioch, YTO NPH ChEMKEe HEOGXOAHMO MPOMIBOANTE
 paynenHe (GH3HKO-XHMHYCCKHX CBOMCTB HOASEMHBIX H MOBEPXHOCTHBIX
pos. TlockonbKy Ha NepBOM 3Tane HCCCAOBAHHH CHLEMKON OXBATH-
paeTea GOJbIION PAiion paGoT, AAA ONPEACCHAN MOUTH HCKAOUNTEb-
HO T0JB3YIOTCS JHIL 1107€Boj abopaTopuei. A

MCKJIOUeHHE COCTABASIOT NPoOGH BOABI, CHCTEMATHUSCKH O10upac-
Mble #3 BHIpa0OTOK MO H3YYEHHIO PEXKHMa MOA3EMHBIX BOJA, Iocaennue,
KaK H npoObi BOAB M3 MOBEPXHOCTHHIX BOMOTOKOB (MAN BOJAOEMOB),
B 9TOM CJydae nmepeiaioTcsl Ha MOJIHBIH XHMHUECKHH AHANNS B CTAUHO-
HAPHYIO 71a60PaTOPHIO. 7T (s

[leHTPOM BHHMaHMSI BCC BpeMsi JO/IKEH OCTABATHCA BOAOHOCHLI
TOPH30HT, TMOATONSIOWMIT H3yyaemyio miomaznky. Ilosromy npu uc-
CACNIOBAHMSX HEOOXOAHMO JaTh XapaKTePHCTHKY BOAOCOMCPMAILIX
niopoa. Ha 3ToM 3tane MCCJE/AOBaHHi OrPaHHYHBAIOTCH HEINAMHTEND-
4bIM  KOJHYECTBOM JaB0paTOPHLIX onpefeenuii (rpanyJioMerpuieckuil
COCTAB, NOPHCTOCTh, KodbuuuenT duabTpamun 1o Tumy-Kamenckomy),

9. Tonorpaduueckue padorn

Bhluie yke YIOMHHAJIOCh O HEOOXOAHMOCTH MMETh Tonorpaduue-
CKYIO OCHOBY Ha Bech Mccsjeayemsiii paiion. Ha Kapry (wim naan) uu-
CTPYMEHTAJIbHO HAHOCHTCS MECTOMNOJOMXKeHHEe Beex BupaloToK, Kak
HMEBIIMXCSI /10 MCCACAOBAHMA, TAaK ¥ BHOBb sasomkennmx. To xe or-
HOCHTCS H K Hau0o/iee THNHYHLIM B PAHOHE CCTECTHEHNLIM M MCKyCCT-
BEHHLIM OOHAKEHHAM NOpojA. YCThbA BCeX BHPAGOTOK (CTAPLIX M HO-
BHIX), KaK H MecTa HauGoJjee BaXKHBIX OGHMKEHHA NMOPOA W BHIXOAORB
BOJABI, AOMKHBI ObITb 3aHHBEJHPOBAHbL.

10. Copepxanue oT4eTA

O6paGoTka MaTepHaJIOB NOJEBHIX HeCaeponanl, KaK npasHjo, npo-
“3BOJINTCA NApaJIeJbHO C BBLIOJHEHHEM paGor B 1nose. ITO jJaer BO3-
MOMKHOCTH CBOEBPEMEHHOTO YCTPAHEHHSt NesiCHOCTEeH H HCOpaB/eHHs
omMboOK Ha Mecre.

OTtyer AOJIKEH NPHMEPHO COCTONTH M3 CJCAYIOUIHX OCHOBHBIX 4a-
CTeH:

1) BBejenns, 2) KpaTKoro reoMopgo/oriyeckoro H reosioro-ruajpo-
reoJOrHYecKOro ouepka pafioHa mecjenosanuil, 3) oOmHMX BBIBOAOB,
4) cnucka HMeoueiics no ga’ﬁouy cnenuanpHoi anreparypst (onmy6an-
KOBaHION H PYKONHCHO#), 5) npuaokenuii.

Bo BpeJieHHH YKa3biBAIOTCS: HAMMCHOBAHHE OPraHH3AIMH, MPOH3BO-
IHBUISli HCCJE]OBaHHA, M 3aKa3ukka; BpeMs paboT; MECTONoJOMKeHHe
paifoHa paboT; UeJb M 3aj]aYa MCC/EJOBAHHH; CTENeHb HIYUEHHOCTH
palioHa B NPOUIJIOM, NEPEueHb CHEelHaJbHBIX MaTepHajoB, H3Y4YeHHLIX
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ot X CKBAMHH HEOGXONHMO
TH 'rmawnmue na&uouem aa 061( OCHBIM POPHSOHTOM, TOATON-
JISTIOIILHM nmmam r' q ::;‘;; "1
[Mps BCKPHITHH BOAOHOCHOTO :romm‘ T™E T,,‘. 5l rayOuHA) [TOSIB-
gcuaa Boasl. [locae yrayGaenus B BOAOHOCHE ;.‘r'r.h ot na 0,5—1,0
YPEHHE TIPHOCTANABJEABACTCA J10 mﬂ, JOBISHHA  TTOCTOSH-
HOTO YPOBHSI, IIPHYEM YPOBEHb CUHTACTCH YOTd -ii”" eciH JiBa-
‘):‘u_,::‘ft OBKE PesyAbLTATHL

TMooue yCTaioBICHA TOCTOS ;s ~~‘°’7‘7-"T"-°' '."‘-".\  BOJIOHOCHBIY TO-
PH30OHT BCKPLIBAETCH Ha aonryb 'ﬂﬂro ypOBeHs BOABI
BHOBDL 3aVepsieTcs. AT r.}f;*!*,

Ha6monenus 3a KoJjeGanuem ypoBHs

wecce Gypenust NIPOHSBOAATCSA: ¥

; OMCTEMATHUCCKH B HAMAJe M B KONIG KAKAON oMenbl;

i 6) TIpi PESKHX HIMEHEHHAX YPOBHS BOAM B CKBAXKMIE;

£ B) B Havane w B Kouue paboTst KeaoHkoir (nf mu OTMEqAI0TCH

K 00beM BHIKAYSHAON BOALI H npouxoaxcn CJLHOCT] : MEJTOHKOIT).

: Bee samepsl Ha CKBakwie B mpoiecce Gyper ﬁpumo.zmm oT
i TouKu», Taxoit Tou-

0130it TIOCTOAHNOf (3aHHBEHPOBAHON) cny‘

KOit MOXET CJIyKHTh Bepxuuit o6pes obcauol b,

: JLas MPOBEPKH BHICOTHE HYJEBOI m )‘bg OypoBoii BuIUKOIT
YCTaHABJAMBAETCS BPCMEHHBI penep; OT MOCJACAHErO NPON3BOAMTCS ne-
pHOJHYSCKAs TPOBEpKa OTMETKH HYJEBON TOUKMH. ,

Bee uamepenns u HaGMOCHAS 34 YPOW PO BAHOCSTON B CO-
- OTBETCTBYlOWKE Tpadnl CMEHHOTO panopra, nepemic B Gypo-
~ Boil HKYPHAZ ¥ 110 HAM COCTaBJseTCs TPadiK KoJ YpOBisE BOI1bI
110 Mepe TIPOXOAKH CKBAXKHHBL ~
~-.g-,, Sauapu YPOBHEil MOOKHBI TIPOH3BOAHTHCS mm obecniew-
ANIOIIHMKE TOMHOCTD A0 1 cat
~ Tlocse BOCCTAHOBJIEHHSt CTaTHUECKOTO wm BOAL!  BCKPLITOTO
10ff BOJOHOCHOTO TOPH30HTA TIPOMBOANTON OMHOBPEMEHHOe K3-
e TeMTCPATYpLi BOALE M BO3LYXa. :
IIMEPeHUsT TeMIIEPATYpPLl BOAbl B CKBAXKHHY NPHMEPHO ua ray-

M 0T 326051 ONMYCKAaeTCs CrieltHabHbI (ulelmnuﬁ» WM uep-
 JOpMOMeTD B MeTaaardeckoil ofoiiMe,

WWeIKIBACTCS B CKBAXKHHE He uauee 5 amur, qocne

0 (663 TOINKOB!) H3BIEKACTCA H@ NOBEPXHOCTb, I1C

DANTCSE OTCHCT TEMIepaTypsl ¢ TouHocTbio o 0,2°.
) advepseTcs OGLIYHBIM TEPMOMETPOM — TIDAILeM.
WILIOR pasBeIKH # HCTIONL30OBAHHA BCEro passe-
WWIReTCa P Kapr, 6oJee YTOUHEHHbIX 10

OI'0 9Tana HCCACAOBAHHIT:
0 MuarepHasa, 2) TeOJOPHUeCKas Kapra,
Apra, 4) mnporeommaa Kapra, 5) Kapra




| 0 omameme :xomqecna () npemvyem
Iero HeoGxoAHMoe moHKeHHe (S) ypoBis rpyH

B) yTOUHEHHE mytmm 3ATIOKETHS | -—:
 T) OKOHYATEJLHBI BHIGOP HAMBBHINO1HEHN
HBIX COOPYKEHHil B IUIane. iy
- Jlas Beex TIOHMEHOBAHHbBIX PacyeToB OIBIT:
JBIOTCS: HATIPABJeHKE 1I0/I3EMHOTO NOTOKA M.
unent duasrpannn mopox (K), neGur GypoBBIX
nes (Ql)l TIPH PasIHuHbIX NOHHKEHHsAX YpOB
E".'. 0JOXKEeHHEe NMOABEMHBIX B
BEPXHOCTH JErKo MOKHO ONPEAENHTh T
4 TakKe 1O JioObn TPeMm CKBAXHHAM, Da
TOJIbHHKA.
B) Nasa onpeneneﬂnn ecTt
no.u,seu;noro MOTOKa Hanbojee

0. B

il AW“Q’l
‘“‘ onpenenem CKO-

He, 00 npems no.nytm.n JLOBOJILHO
| 1IPOCTC il camoro crocota, .
GROTOPOfI Mexanu3amuedt npo-  °
pucatopa. IlpaBia, nockoab-
1 XAOPUCTHIH HATPHH WIH XJ0-
WM JHOIL B IPECHbIX BOAax ' 1
,' imye'rcn uMeTh 4, a WHOTAA H
! (ombiTHAA), 4 OCTaNbHBIE —

FERATIE S
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1} Gope Tepuari, Tax Kag ONMIT
1 MEIMEL, €CJ1i TOMBKO

# IPYImOBLE) momons'rca Ha He-
'rpu) Ha nanGojee THNHIHLIX B A
uacTRax. Beifop nocjaeAHRX NPOH3BI-

MNPOEKTHPOBANELIX APEHANKHBIX co-
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K OTKauKam, sax:noqaxomaac;t
O Mbl Qu.nbrpoa. THIA nacocuoﬁ'

BINETCS OTKAUKa H3 TPOX CKBAXME Ha omsmm
.‘(o’nb&mﬁ) # BYX HaGmoxaTesbHbx (K

IMEpHO 5 @ lOuornempa:moﬁ (no oauoMy
~ Paccrosmwe naGMONATELHBIX OKBAXKHHE OT
- llasHauaeTcs B 3ABHCHMOCTH OT BOJAOMPO
10poJi:  GoJibluee npH XOpoured BOJONPOH
- IJIOXOI. '

[TockoBKy ans JApeHanka mmoe nauei
| lMyca BAMSIHUS, YaCTO TIDHMEHSHOT Jpyroe
B ysue m MX KojuuectBo. Muoraa nabmos
PacTionaraioT 1o ABYM JYMAM: 1O TIPOCTE
woToKy. Ha kakaom Jyue pasmeiiaercs He
Hbix cxkBaokin. Jlajbhre nO Jiygy CKI
NPOBOAMMOCTH MOPO/BI pacno.naram i
OINBITHON CKBAXKHHDL, |

Yacto OTKaYKa nponanonmca O
[bl) BSAHMIO BJMAIOLEX ONBITHBIX CKB
CKBayKHH 110CJI€/IHHE 3aKJ1abIB:
or .npy'mlt 1O MPOCTHPAHHIO no
HHMH salmnbmaemx oana

H3BOASATCS B Che bHOI HAGMOANT 6non CKBaXKHHe, aa:
K/1aJIbIBa&MOit CM B PACcCTON axwlo ,2 M OT LeHTPAIBHOM.
Kas W mm 0BbIIHO TIPOH3BOIHTCS

(l naswavaercst B 3aBHCHMO-

[ W TITIA HMEIOIETOCsH HacOoCHOro 060-
- BOJLOHOCHOT'0 TOPHBOHTA, HEOGXOMH-
.‘ mmnxemm IPYHTOBBIX BOX H T. T
e pg'r He wmenee | x, nocaeayiouiue -—
08 2, 3. pa3a.

Aom@aano » 50 2a B cpenneM NPHAMMAETCA OKOJO 3 onNT-
I YMACTKOB NPOGHHIX OTKAYEK (H3 OAHHOYHBIX CKBANKHH).
JB



A5l pacueTa JpeHaka, KOCHeMCs ueuom < OKMX YKa3auii,
KOTOPLIC JOJEKHBL YUHTHIBATHCH TIPH NOJN 1 3

B pesyibrare KaxIofl OTKAuKH MAOJ
CHMOCTL AeOHTa OT TNOHHIKCHHS, mom
HHEeM YPOBHs BOJAb B na&uonarenm CHH
JeHHeM ero B OublTHON M B HAGMON
TeMINepaTypa H XHMHUECKUiT cOCTaB ;'.Jq

OnpiTas OTKaYKa pOH3BOARTC X nop n C hHALTPOM,
YCTAHOB/EHHLIM Ha BCIO ONPOGYyeMyio peuHOBaTEIX 110~
POA — fIPH  OTKPLITHIX CTEHKAX CK! &

OrKauky Ha Kaxa0e NOHHKCHHE
TOK TOCJIE YCTAHOBJEHHS TOCTOSHHO

‘n sa BOCCTAHOB-
, onpejesiena

NPOHKHILAEMBI TIOPOAB H ueMm 6o:mme
O.pmmnpono«maa 11POLOJRKHTE F
! @) 1pH TIOBBI-

messod no.uonpomnaeuocmnopoh el ' e pacxapcromnnue

NOPOJb, rajewitiKy Ge3 NPHMECH TIHHHCTHIX W Me. X MOPOA.

W T. ) or 2 10 4 cyToK; 0) npH cpeaneit (xpyn-

HO3EPHHCTHIC H TI'PABEJHCTHIE MeCKH, 'rpeﬂmuomm ~ HePACKAPCTBOBAY-

. Hble mopoaun # Tp.) oT 3 A0 5 cyTOK: B) MpH NONMAKeNHO BogONPO-
. HBI@EMOCTH (CPeAHe- M MEJKO3EPHHCTHIC W)Ah' 4 a0 6 cyrok.

o [TpoA0MKHTENLEOCTL OTKaUKH M3 , Ma Kamaoe no-

HHKenHe OGLIYHO TIPHHIMACTCS: SRR F ] T et

 a) TpH NOBBLIIENHOM aononponnnaeuom or 3 10 B oyTok,
) npu cpenueii BOTONPOHANAEMOCTH OT 5 10 7 eyroK,

11 'o) npu TIONHKEHHO nononpomaaaom or 7 a0 10 cyTox.

BIX WIHCTLIX NeECKOB

MKeT ObITL yKasaHa 3apanee.
epel OTKauKoil HeoGXOAHMO NIPOBECTH TIpe) VIO MPOK4Y-
sl 10 Tosmoro ocserviennst BOAHL. TIPOKAuKY CKBAXKHILL
WX 10pofax pexomennyercs HAHHATH € HeGOJIBUMX MOHH-
Telenio nepexoas K GOoJbIIHM.
OTK: qxa TIPOH3BOJHTCA B CUACAYIOUIEM nopﬁnxe. Tocae
¢pax  (onbITHOH o naﬁ,nbp;afmwux). dukcu-

WMACMOTT BOIBI H3MEPSETCsi OfUHH Pas 4epes KaxkK-
PEMOHHO ¢ ITHM 3aMepRIoTCHA YPOBHH BO BCeX

neﬁ_ma ¥ NOCTOSMICTBA JHHAMHUYECKHX
AYIOIEMY  TOHHOKEHIO, (DHKCHPYA BpeMs
U OTKAYKH HA mocJennee NOHHIKeHHe
WA noceranonseniem ypoens. Ilepepumnl
I BPOSOJOKHTENLHOCTD  YCTAHABABBAIOTCA
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"'rb TeMTepaTypy BOXH HENOCDE;
| LB JIpolecce OTKAYEeK OTMEYAETOs |
OCTAHOBOK K- npo.nomxmm

e mm (10 pas6opa HACOCHOI ycTay
JOCTL YACABHOTO ACOHTA OT fIOHHKCHHS u¢
SUILIX  Pe3yJIbTAaTOB PeilaeTost  BONpoC O

CHHOM (Him TTOHOM) NOBTODeHHH mxamn,

aercs,
Bee pesyauratuBiible AaHHBIE 110 ONBITHOM (m
S4HOCATCS B QNENHAIBHBIA CBOAHBIN XKypHaL
B mnpouecce OTKaMKH BHIMEPUHBAIOTCH b
BOJILL BO BCeX HAGMIOAATESHHBIX CKBAKHHAX (i
JAniBaeTcst ypoBeHb BOABI, & 1O OCH aGCHHCC
- B xomue OnuiTHON OTKAWKH B COBEpIL
NOCYAY ¢ NPHTEPTHIMH (MM KOPKOBBIMM)
BOJBL (He Menee 2.) NS XHMHUECKODO aHa,
NPHKPEIVIAIOTCH ITHKETKH mo dopme.
npobbl BOAB HEMEJeHHO I
A1 TPOH3BOJICTBA AHAJMBA, P M
Ecm mo mecTHBIM yCa0BHAM AOC ' BOAM B AabopaTo

He MOXKen ObiThb BBUIOJHEHA HE

D Criras
POBOM JXYpHAJe H B
KaKN0f B3ATON MPOOH BOABY

!
1BeT, 3anax, npoapmﬂocrb. U B MO~
06paﬁ<mca »amepmos Ok uomu
NPOU3BOJAHTCA 11O pacqenn:pu 100 - Tamn ‘
B mpecusioBaThix 10pO2 ‘ mﬂ:‘
HBIX TPYHTAX CJGAYeT NOJBIOBATHEN OO THRTCTHCINO (bopllymun-
mm-l(pamonwmcmfo:a? "'* y

ommo HMETH JlaHHble:

Ak Kospunuent ¢uab-
M:pe H3 ABYX ypasne-

TIDEMEHEHHST (
ABYX OTKauex TIpDH pa:
Tpaian K moxer 6
HHiT, cocraa.neansi‘

u»' KoJioAues fABJasercs
1 VULGCTOYIONING  METOAL  paciera  HemoCTa-
TOMHO HAJAEXKHB, TNOITOMY NMe Ccnapensie  (Maa rPynioBbie)
OTKAWKH TN YOBOILHTY TAKOM  TIOHHPKEN H,
Wopoe wedye MK CHHE %ﬂiﬂ Ha JpenHpyemoit
KT " (puKcHpoBannLe npH ONBITHIX

OB MOTYT SIISTICS  PACUCTHBIMH,
ATHNE TIOIIKCINGE GYYT MOHBIIE TIPOCKTHPYGMbIX IIpA
OKQUKYTCH HeHIOCHNbIMK, . - 7
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"I’lcmu saanuoneﬁomymm CKBAXHH B HANODHBIX POXNT peKo-
MEHAYeTCs {pOH3BOAUTL 10 METOAY KpHBhIX AeGHTa, PaspaGOTAHHOrO
AJBTOBCKAM 1 METOJ CyMMapHOro Ko3(HuMenta cHHKeHHs AeOHTa H
MEeTOA cymMapHoil cpeskH. [lis pacueTroB no Meroay A.ubmnmro 3
[POH3BOJCTBO NPYNNOBHIX OTKAueK He fABJAseTcs 00A3aTesbHbIM. ‘
s napaiesibHbIX, 2 TaKKe A8 NpejBapHTeNbHBIX paonemn
B3AUMOJICHCTBYIOIIAX AaPTe3HAHCKHX CKBAXKAH MOMKHO nomoaamcn
meronamy Popxreitvepa ¥ Camxrepa — JleiGensona. j
[as pacuera B3aUMOACHCTBYIOIHX CKBAXHH, PaGOTAIONIAX B 603- .
HANOPHBIX YCJOBHAX, PEKOMEHAyerTcsi npuMeHaTs meron Popxreiimepa
o Meto] nofoOHBX ycranosok Kiupuaeiica. ,
) Onpenenenue panuyca sBamsuaus. Paauyc sawamus,
BXOASIMI B pacuerisie (GOpMyJbl AeOGHTA | BEPTHKAMLHBIX H TI'OPH3OH-
TaJbHBIX BOM03a00POB, ONpPEIeAETC HIHVHeNOCPeACTBeHNHIM Habmo- |
JeHHeM MO KOHTPOJBLHLIM CKBAKHHAM (KOJOAUAM) HIH JKe NPHOJHKEH-
HO — 110 HMIOMIHMCH SMIUpuiecKum dopwyiaw (o Kycakuny u 3u-
XapaTy). Omm(o NPH NOAL30BAHHA SMIOHPHYECKHMH (opMyaaMu Heol-
xommonemnxmnmomn CPaBHOHHEM C OILITHBIMA JaH-
HbIMH, '
Jlasn ApeHakubix Ueseil BeAHuHia PajuMyca BIHSHHA KOJIOAUA B
JIHETCS OCOGEHHO BAXKHON, TI03TOMY €€ PEeKOMCHAYETCS OlpelensiTs
SKCNepHMEeHTa bHbIM nyreM. [las storo npu orkauke onpejpedsercs
pacCrosinde OT HeHTPANLHOIO (ONLITHOIO) KOJOAI@ A0 TOYKH xpmoﬁ'
ACHPECCHH, TAe NOHHMKeHHe YPOBHS BOAB JO0CTHIVIO Tpelyemoil Besu-
YHHbDI, 4
H) Onpefenenne pacxona mOASEMHOTO NOTOKAE.
Tlocse passefiky BOAOHOCHOTO FOPH3OHTA HA PAYOHHY M 110 TJIOUIAAH
P2OnpOCTPaHeHus, a8 TaKXKe TNONYYCHHs OCHOBHBIX XapPaKTEPHCTHK BO-
JIOHOCHOCTH BOAOCOACPKAILEH TOMIE ONpPejensiercss pacxol moa3em-
soro mnoroka (popwyast [Hapew, Cwpexepa, Ilean-Kpactomonsexoro).
E) Harunerauue. [lpy 3arpyliureaniocT# Wi HEBOZMOXKHOOTH
DpOBE/IeHHsl ONBITHHIX OTKaYeX AJsl MOJYMCHHA XapakTepHCTHKH® BOAO-
IPOBOAUMOCTH TOPOA HX HHONAa SaMEHMIOT HANHBOM WIH HArHETAHHeM
BOAbl B BoipaGoTkH. Hanus BOALI SIBJSIETCS KPOME TOrO €AMHCTBOHHEIM
110JIeBbIM  CIOCOGOM  MOJIYUCHHS XAPAKTEPHCTHKH  BOAONPOBOIHMOCTH
'CYXHX TIOPOA #Ha YUACTKAX OXKHIAeMOro NOANOPA NOASEMHBIX BOA;
B 9TOM Cuyuae HAJMBOM ONpOGYIOTCs IIOPOB!, 3aJeraiouyie ®spuue
CYWECTBYIOIET0 BOAOHOCHOTO IOPH3OHTA HA BEJHUMHY OXKHAAEMOTO
AOABeMA YPOBHSL BOJBL g,
(vam HaNHMB) BONLI ABJAAETCH TaKMKe CMOCOGOM OpO-
GOBANHSI «NOrJOIAIOUIAX> FOPHIOHTOB 2, :
Tak ke Kak u OTKAUKy, HATHETAHHE DPEKOMEHAYETCS NPOH3BOIUTDL
B8 ONLITHYIO CKBaKHHY ¢ HaO/MOJACHHEM B KOHTPOJLHLIX CKBaXKHHAX.
Hapnerasme ® TpeIHHOBATHIE NOPOALI HACTO TPOHIBOJHTOA ¢ NpUMe-
HEHHEM TAMIIOHA, OrPaNHYMBAIONIEr0 HCCACHYEeMYyI0 30Hy (TaMmoH
JHenpocTpost HiaH ero MOXHDHKAIHK), :

VAaptoBcknll M. E., Meroas o6paGoTks MaTepHaAOB ONHTHON OTKAYKH,

.Faspenxa neap* Ne 45 n 6, 1
? b o 6xos H B, Mkenepno-reosornyeckne HCCIEL0BANNA B CBASH ¢ NPOEK-

THPOBKOH Pa3ANYHMX HILKCHEPHMX coopyxennii, 1939,
48
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Peabl, COCTABJCHHBIC B AKCOHOMCTpHUeCKOl npoexuuH. Haroronseine
TaKOTO THIIA KAPT-PA3PE30B HEOOXONHMO PEKOMOHAOBATH, TAK KaK OHil

M03BOJISIOT HANBNO CYAHTL O TIOJOMNEHHA OTACHLHLIX CJA0CB B TPex

IBEOWILE BHPACOTKH, PeKHMHAZ CeTh, MECTA  ONBITHEIX
YIHE Baxiibie NAGJIOACHHA HANOCATCH HA TOUOIPMPHUCCKYIO

5T BaKaHUMBaeTCA TNOJBEAEHHeM HTOrOB pabor. 3jech Kparko
BTOPAIOTCA OCHOBHBIC JZHHBIE HCCJCAOBAHMI, 0CO60 BAKHBIC /s
TIDOSKTHI BAHHUS. '

B sakmoucniy yKashiBaOTCS DPeKOMEHAYeMAs CHCTOMA  JUPelacKa
H#JH BPEMCHHOTO HCKYCCTBEHHONO TOHWMEHHS YPOBHSI IPYHTOBBIX RO,
OPHMEPHOE MECTONOIOMKeHH e BOJONOHHKAIOMHX YCTAHOROK, OCHOBHLIR
9ePThl KONCTPYKIHH, HX YHCIO (MM NPOTSDKENHOCTB) # OAMANGMLN
atipexr. Pexomenayercs onpeneaenubiil BOLONPHEMHHK JIs  ¢Opoca
JAPCHHpYEeMBIX BOJ. s s ‘
- K oruery (wam B OTAJBHO COPOMIHPOBAHHOM TOME) npnhﬁ‘morca'
BCe KOJIOHKH OypoBHIX cksaxud (wypdos) ¢ GypOBBIMI KYPHIANL.

Caojiible Tab/mMUB PasHCro poAa onpejiesieil, BeAOMOCTH MeTeo-
POJIOTHYSCKHX # THAPOJOMAUCCKAX HaG/oAeH, BeAOMOCTI SAMOpOR
KosieOanmit ypoBiieii 110 IyHKTaM PeXuMHOH ceth  Apyroll ukmiie-
CKHIE MaTepras OGBIMHO OGPOIMPYIOTCS OTAE]BHO OT TOKCTI OTNeTa.
Ha mpuaoxenus cocrasaserca nogpoGuas OTHICD. wadii. i

HI. MPOEKTUPOBAHUE

FJIABA VII _
OCHOBHBIE 3TANBI ¥ AJAEMEHTBI MPOEKTHPOBAHMSI

Otambt  1IPOCKTHPOBAHHN JPEHANKHBIX COOPYMKCHMIE ONpeAeIOTes
[VIABHLIM O0Pa30M OCBOEHHOCTHIO TEPPHTOPHH, SOMMCHAMIX APeHH-
POBaHAIO, ~+]

Ilpu ocBoenus TeppHTOPHE TIOX HOBOS CTPOHTCHLCTEO INPOCKTHPO-
BAHHE JDCHAXKHBIX COOPYIKEHHH AOJKHO GBITH YBSANO €O CPOKaMi
H OYEepPeHOCTBIO OCYIIECTB/ICHHS BCEro OOUIECTPONTEALNOrO KOMIIeKea
# B 0COGEHHOCTH ero nox3eMHoro xossiicrsa. Bo Muorux cayuasx
TIPEACTABJIAETCS  1e/1eCO00Pastbl  IPOBOAMTL JIpeaskinie paGoTu 3a-
panee, eume 10 Havasa Pa3BePTHIBAHHR CTPOHTEALCIHA OCHOBHBLIX COO-
PYJKeHHH ¢ TeM, UTOGbl OCYLIeCTBICHHE MOGHCMIINX MOIJO IIPOH3BO-
AuThCs B 00Jiee GJarCrpHATHLIX YCAOBHAX (IPH NOHUMKCHHOM YPOBHE
IPYHTOBEIX BOJK), g

[IpoekTupoBanue apenax<HHIX COOPYKEHHIl as 1eneli 3awuTh OT
NOATOIJICHHA CYINECTBYIOIHX NPOMBUIVICHHLIX M TOPOACKMX COOpPYyHe-
HHH B CBAGH ¢ OXKHIAeMbIM TIOBBMUCHHEM YPOBHS I'PYHTOBBHIX BOJ MPH
FHAPOTEXHHICCKOM CTPOHTENHLCTBE (HATIPHMOP npH TIOATOPE, OT MIIO-
THHBL) JOJDKHO TIPOBOJAMTECS € TAKHM PACHETOM, UTOOH! CTPOHTENIHCTBO
APeHAKa 33KOHUHTH K MOMEHTY BBOJA B SKOIVIOATAIHIO BOLOIOATIOP-
HOTO COOPYZKeHHS, '

Cpoky i OuepesHoCcTh TPOCKTHPOBANMS APEHAXKHLIX COOPYIKeHUiL,

53
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BENecKan CweTa HA YCTPOACTEO: nmm i(af‘t
LAl m exomnoaranmo) pist e
OpgKkane pabGoOUMX uyepTeXRed mem '
UIOMY 8 JIOTIOJHATEBHBIX TIOSCHSHISIX HE HYIK, pois e
Ip ’.paapa6orxe TEHCXEM OCBEIAlTCs CACAYIONIHE BONPOCH:
) OOuie NPeANTOCHNIKA K TPOBOACHHIO JPeHAKHLIX PaboT;

) ofinee Hanpasienye JPEHAKHBIX MEPOTIPHITHI; _}-?"'-.'* ~

‘npmu:pmrﬁ noacuer obnema pabor A EX m

| OTMeTHTB, YTO HAMEUAEMblE TPH STOM JPEHANKHE
GhiTh TECHEHIIM aﬁpaaou CBSIBAHB! O APYTHME MEDON]

X om'ypuou xounoaunneﬂ nocaeaHeil.

FJIABA VIII

ILEJECOOBPA3HOM TOPHU30OHTE HOHH}KBH"*
TPYHTOBBIX BOHX | ~

S0HT TOHMKeHHs! YPOBHA DPYHTOBBIX BOJ YCT4 TBITANATOH
~ TeAbHO K OOLHM THAPOTeOJOrHYeCKHM yc.'loaxm h ﬁi_ KpeTH
. OeiocTAM CYIIECTBYIOULEH HAK NPOSKTHPYEMO¥ & K
~ bOonpoca AOJKHO ObiTh IOCTABJICHO B qacmwm B
XAPAKTeDa OCTCCTBEHHBIX Wi HCKYCCTBeHHBIX O
MEHTaMH OYLISCTBYIOUIHX SIandi ¢ coopymem;ﬁ

HauGosiee nosHo cneuuduIeckue MECTHHIE O 2HI
HHOTO YUaCTKa HASBAHNLIX TEPPHTOPHI MOTYT GbiTh YiTe
CKTHpOBaHky #HEOOBLIUEX Apenaxeir. B srom cayuwae rof
HKCHHSE TION TeMH 3/anAsIMH 1 coopyn(em KOTOPBIY
dyabTaTe OCYIIeHAs HE YrPOKACT, YCTAHABIHBASTCH
#3 BBICOTHOTO MOJIOXKeHHst HauGo./iee 3arayGJeHHbIX Wi
3eMHbIX KOHCTPYKIWMi ((DyHIaMeHTOB, IOJIOB, OB
KAILIAPHOTO NMOAHATHS B NOACTHIAIOMIEX STH KOHC

Bpicora XamH/WISIPHOTO TIO/HATHS JIOJKIHA  YOTM
Paswilo, 1yTeM JabopaTopHbIX nmmm YOIy
uenibix npu Oyperus. Jlasi o KH YKAKEM,
KOBY ! 3Ta BBLICOTA COCTABJAET: NPH xp, NHO3EPHM neckax — 3,5—

12 cMm, npu cpenHesepHUCTHIX — 12— ,’;Q&w NPH  MEJKO3ZEPHHCTHIX
35—120 ca Has cyneceii, a OCOGEHHO JAJA CYFJMHHCTBIX H LJIHIHH-
CTHIX TPYHTOB BHICOTA KaNHWIAPHOTO lﬂS’M JIOCTHTaeT  3HATH-
 TeNLHO GOJLIIMX BEVIHYHH. i AR T
[Ips H3pecTHOH BHICOTE wmm TIPOSKTHYIO Je-
- HIPECCHOHHYIO MOBEDXHOCTb BCELAa MKEJATC/bHO pPacloOJOMKHTH Tak,
~ WTOOHl BCsl 30HA KATHLLIAPHBIX BOA OKASANACH HWXKe TOAIEMHONO KOH-
- Typa coopyxenns. Ecom npu GoABMION BHCOTE KaNWUIAPHOTO TOMHS-
THA TAKOe pemieHHe OKa3blBaeTCA SKOHOMUYECKH Lellesecoo0pasnbiM
WIH 3aTPYANHTEBHBIM, OT HEro OTCTYNAlOT, Ha3Hauyasi MEHee WHTeH-
 CHBHOe MOHHXKEeHHe, TIPH KOTOPOM YacTh HauboJee 3aray6ieHHBIX 3Jie-

' Kamencxuit I'. H,, Ocroan ammaMmuky rpysrosuix son, 9. I, 1933..
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MEHTOB 3aHHsi OCTAeTCsi B NPEAeNax Kanui
4ae OJHAKO MOSABJAETCS HEOOXOAUMOCTH B V¢
06JIerYeHHOTO THIA, SAUTHILAIONISH JAMME ¢
Tlp# HA3HAYCHHH TIPOGKTHONO ITOHMIA
TAKKE ¢ NPUOIHIKEHHOCTHIO JIPOCKTHBLIX 1%
10B. [losToMy paccrosiliHe OT TOAIEMHOL
TNPOBKTHO ACNPECCHOHHONH MOBEPXHOCH)
PH3OBAHHBIX cayvasx Menee 0.5 M,
C 0co60it BREMATENLHOCTBIO 0K
TNOHKKGHHA B TOM CJaydae, KOrja xa
HJH CBafiHOTO, 3acTaBJsier ONaca

pHOIT 301bL. B 3TOM Ccay-
YONCTEE THAPOHSOISINE
- KANHISIDHBIX  BOJI.

| YCTAHAMBATECA BOMHMHNE
AKTEP  OCHOBAHHA, TPYHTOBOIO

oAl ol OCHKI COOPYIKeHUsT 1OCHG TIPO-

300 ~——

iy llu'; umi:: % e

ignens 7 o AL T

F : » “ W= Jouumuas cmenva

pera M UNAewaR Lonsyan
Lepelaimie coy == |

Pur. 15. Cxema 9acTHYHOrO MOHWIKENNH YPORUR FPYNTONMX BOA NPH ACPCBAHHOM:
CBAHHOM OCHOBANKI 104 SANNNEM

BAIOWLAsl YACTHYHOE IOHHIKCHHE YPOBHSI DPYNIOBMKX BOA W YCTPOWCTEO
FHAPOHSOJISILHHE, MOABEPKEHHON HECKOJABKO CHIKOINOMY IHAPOCTATH- 1
yeckoMy Aasnenuio (dur. 15). %2 S0

Bonpoc 06 ycraHOBNeHHM IeJieC ABNON DML TTOHHKeH ST

CTaHOBHTCS 060JIee CJIOKHBIM TIPH YOTPORCTHE I;Mmm APEHAKHBIX
CHCTEeM, OXBATHIBAIOMUX OCOJblme DIOWAafM, PAaceMOTpiM HEKOTODEIE
#anboJiee XapaKTepHble CyyaH, .

[lpu npesmuposatiny ciaG00GKHTHIX PAtONOB, NPAMNAMIANCHIBIX MO
KaN#TaJIBHYI0  8acTPOMKY, TOPHGOHT LENeCO0BPIMION0  IOHHKeH s
AoJxKen ObiTh COOGPA30BAH C BEPOSITHLIME TIIEYOHHAMM SAJNOMKEHHsT TH-
TIOBBIX MEPCTICKTHBHLIX IOJ3eMHLIX COOPYKeHHH (Qymiamenton 3amuil,
CAHUTAPHO-TEXHHYECKHX CeTeii H Mmp.), COOTBETCTBYIOULMNX HAMEUCHHOMY
mnwpom. W il

OTH TIyOHHLI B 3aBHCHMOCTH OT BHJAAQ COODPYIKeHUIl, KIMMATHUECKHAX,
TONOTPADHUSCKAX ¥ TPYHTOBBLIX YCJIOBHI BapbHUPYIOT B BECHMa IIHpO-
KHX Iipeaesax M Beerja JAOJ/EBKHBEI YCTAHABAHBATLCH  [IPHMEHHTEILHO
K MECTHBIM YCJIOBHSAM, a4

B Kauecrse HMauGoviee XapakTEpHLIX TIPHBEAEM HEKOTOpbE NaHHBIE
M0 OOBISHBIM IJYOHHAM 3aVIOXKEHNS TOA3EMHLIX COOPYXKeHHil B KJMMA-
THYCCKHX YcJoBusix cpeaHeii nosocs CCCP.

Has COBPEMEHHOl KaNHTAILHONM TOPOICKON 3aCTPOiKH XapaKTep-
HblME SBJSHIOTCA 31alHf € udcioM oraxeil 4—6, InyGuna saniokesins
hynaamMenToB TOLOGHLIX 3AaHMH, 3aBHCALLAN OT IIYOHHBI  NPOMEP3a-
86
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KaK MpaBHjao, B orpmqmmoﬁ 30H€ | . KO Rt x

Sra rayOuHa WJH anajioruvHas eﬁ HOB | MO
TeJILHO K MOCTHLIM YCJIOBHSM, H J0
YCTRHOBJIGHHS KENATENLHOT0 ¢ TOYKM
feJbCTBA FOPH30HTA nommeuua Ha BH

Hanenemoe
OJIHAKO. MONKeT mnomeno o ¢

B HOA3CMHBIE crpomem paGoTH Q

Gyer uapacms.
CpeaHei 1100CkH Eapmeﬁtxon vaori CCH
TIOHH K CHHS c::[e{%er CUHTaTH ropnaom"'
npovepaanns. TIpy Membilem NOHHXKeHIE
paboThi He obecnevar CKOJib-1HGO YIAC
TOPOJICKOTO # CXOJHOTO ¢ HHM 10 THY

:--w nomomm{m

wyumm BOJAMM ncnenomne
xemn Ha pucax.w : . |
- LOCTATOUHO GUIATOTIPHSTHOM OTHOM  TIOJIOKeHHH sqmm
FPYHTOBLIX BOA B 1 s JAPEHXK NOAOGHBIX TeppH-
18CTO ¢ YCTAHOBKON Ha cOXpa-

?.’o

1 Booay nansl rayGunn ot nonepxnoc'm SeMAH MO HH3A NPOKAaROK (Gaoxos,
unuon. Tpy6 n np.). ;
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Dyr. 17. Jiperaknanil J0TOK CBailHOro Dur. 18. leelnxtﬂhll! IO'I'OK cunuoro
THIIA ™Hna ycuueunoll KONCTPYRIN

JlHo BCex OTKPLITHEX JOTKOB HE3aBHCHMO O 7010 m MHOTO. KOH-
CTPYKTHBIOTO THNA AODKHO OBITH VRPEINIEHO BO MAOeKAHME pasMbIBA
W TIPOCAUWMBRHHMS BOJAbLL B TPYHT npnnmua doawmu PAMIKOCTH,
IPSANIATCTRYIOUIEH — 3aHJeHHIO; NOoBepX- XLy
HOCTh KPenvieHHs MpPH STOM TIOATOHAETCH
32MOMAJMII0 C TMOBEPXHOCTBIO  HHIKHHHX

HauGoJsiee npocTuiM M TEXHHYECKH
COBEDIISHHBIM BHAOM KPelJieHHs jHa
SIBSITCA TOKpbITHE cJoeM OeToHa TOJ-
nnoi  10—25 ca. Hmxuue pacnoplmf‘
MOXH0 JeJiaTh BTOIVICHHBIMH B aeno-w
npuiaHdeM npodHmio  ouepraHuus VIO
KPYroBOMY CeIMeHTy O CTpesioli H—
10 cu. B HekoTOpbIX cayuasx —MOK
HalWTH HU3BECTHOE MpHMEHeHHe yxpampme JIMa JIOTKa MOCTOBOM Ha MXY
WM Ke [CPeBAHHLIM KenoboM.

Kamewnsie J0TKH omo*m:m- AHO W3 KAMeHHOH KAAAKA
HA PACTBOPE, 3 CTOHKH — M3 CYXON KIWIKH; Tpn CHIBHOM GOKOBOM
NABJONHH CTCHKH IeJAloTCst M3 KAMAKH Na pacTsope ¢ YCTPORCTHOM
OTAEJLHEIX BEPTUHKAJILHBIX OKOH, oano.mmewux CYXOif KJaQKOH; B INpO-
MEKYTKAX My OKHaMH MONEPex JOTKA y ero sepxa MOXHO yeTpad-
BaTh CBOJHKH, CJYXKIHe PACNHOPHBLIMY APKaMH.

)Ke.neso6erronnue JOTKH N0 NPHHIKNY CBOeH KOHCTPYK-
UHH 4HAJOTHYHBl JEPeBAHHBLIM DPaMHLIM, T. €. 3a JXeJe300eTOHHbIe

6!

Om'.!i) Jipenaxnnl 10TOK pam-
HOro THna
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emomeuue ApeHaXeit He mpmm




st ' 9roil e HENPHIOAHBL.

WTUTL JIPEHAK OT 33COpeHus, c.uenyer cBepx mebus
bl KODHAMH BBEDX, a 3aTCM YyIKe 3aphiBaTh TPaHUICH ue'
He caeayer pomyckate ycrpodicTsa saj Agum
WPLITHIX  BOAOCOODHBIX KaHaB, TaK KakK HHaue arojapn
IO OTBOAHMBIX HMH BOJA Gyier NpPOHCXOAHTSH 3ACOPEHHE

OH IPEAOTBPATHTD NMPOHAKHOBEHHE BOALI B AHO ApeHaza, uro jio-
FAOTCH BHIKJIAAKOH AHA GETOHOM HJIH KHPIHYOM.

3. prﬁqarue JIPEeHAXH

I'pyGuarbie APeHAKH OTIHYAIOTCS OT ONHCAHHBIX BHELE JUKPLITLIX

fgmmmmeu TOJLKO TeM, UTO BHH3Y JPEHarKHON TPAHIICH, JANOMICINION
 APOHHPYIONTHM MATEPHAoM, AJA cBOGOZHOr0 CTOKAa BOAK YKJIMALINI-
10Tos Tpy6Bl. 3aech HasHaYeHHe APCHHPYIOLIETO BamOJHeHs Orpasi-
Wusaercss cOOpOM  BOALI M3 IIPHJEraioUIerc DPYHTA, TOPAA KOk
N peHaxke CO CIUIOWrHBIM 3anosenteMm (6e3 'rpy6) oo c.nymm' WLt
NPoIycKa BOABIL.

3710 pasaeienne QYHKUHA MEXKAY OTACABHLIMH SJOMEHTaMit Tpyo-
NATOr0 JPEeHaka COCTABASET ONPOMHOE IO JOCTOHHCTBO, TAK KaK 1103-
BOSeT NpRAaBATH eMy Maubli ykaon (a0 0,005—0,002), oGecnespact
HONPepuiBHbIE CTOK BOJAE, NPEAYNpes/iaer 3aCOPCHHE BOCHMA OTBET-
CTBEHHOrO 3/eMEHTa JPEeHAaXKa — ero CTOWHOH HACTH #  upesnbivaiiino
obJeryaeT OCMOTP H NPOUHCTKY nocheseit. Baarofaps srum JLOCTOMH-
CBaM  TPYOUaTHIM JIPEHANKAM BO3MOMKHO DPHAMBATE SHAUNTEIILHYIO
JUTHHY.

TpyGuatsie apesaxku (dur. 24) npu ropomcxou W MPOMBIILICHHOM
CTPOHTEILCTBE HAXOASAT HAHGOJICe UIHPOKOE NPHMEHEHHC KAK B CHCTe-
MATHYECKOM H KOJIEBOM, Tak i B HEKOTOPMWX CHYMAHX M B rOJIOBHOM
JApenaxax.

[lpi 70M NPUMEHSIOTCS TOHYaPHEIS, KEPAMHKOBLIC, GCTOHNbLIC u ne-
pessubie TpyObi.

Fosvyapupe TPyOs NPHMEHSIOTCH TIJABHLIM 06PA30OM [IPH He-
rayGOKOM 3aJI0KeHHH TPyGYaToro ApeHaxa. Fovapusie TpyOsl u3ro-
TOBJAIOTCH #3 OGLMHOf necuanucTol rymmnl, Iia ¢ Goslee Him menee

| GHAUHTeJLHLIM COIePIKANHEM HGBECTH, B O0COGeHHOCTH IPH BKparLe-
MMM ee B BWIE OT]eJbHBIX, XOTS 6u W HeOOUILIIAX KOMKOB, S
YCTPOHCTBA TFOHYAPHBIX 1'pvy6 Hempuroama, Imma amm 370 ueaH
NOJDKHA XOpouIo (OpMOBATBCA MAaXKe B CYXOM COCTOAHHH H AaBaTh
TBepABIE YEpeNoK TIPH CPABHUTGNBHO HHM3KOI TeMuieparype OGXKHra.
TexHuuyecKkHe YCJHOBHA HA NPHEMIKY roHYapHbiX TPyO CBOAATCA
K caeayloaemy:
a) xopoume TPyOnl XapakTepHIYIOTCH TEeMHOKDACHLIM 1uBeToM; Oaea-

B Npesamme coopywenun 65
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6T CJAYKHT TNPH3HAKOM CJHI60r0 OOGXKHIra, npy KOTOPOM

lenpounsie TpyObi;

HO eJICAHTL 33 NPABAJILHBIM O0PesOM TOPUOB TPYG M MX nep-

IAPHOCTBIO K OCsM TOCJELHHX;

| yTPetitsisl  TOBEPXHOCTL TPYO A0/MKHa ObiTh TASAKOMN,

1) hamune TpewHH B HEPOBHO 0Gpesaniiblx KOHIOB JOJKHO ¢Jy-

CNTL ocHoBanuem AJs GpakoBKH TPYO. _

~ Ha rowuapuble TpyObi, BhNTyCKaemble Hamell TPOMBLILIGHNOCTSIO,

. OTMapra fioka He ycraHoBieHo. Ilo amepHKamcKOMy e cranaapry
nanbosee PacrpoOCTPAHEHHBIME SBJSIOTCS CJSAYIOUIHE pPasMephl 1'oH-
qapupx Tpy6 (1a6a. 1).

» 04 * 'i 34

Tabauya |/

Paamepn ronyapumx Tpys
JAuamerp s ¢4 . o v as .. ..| 10| 18 16| 20| 25| 3 | 88
Jawna tpy6 B cM . . . . . . o ed 301580 30 45 45 60 | 60
Toamwnatpy6 BeM . . « . . .| 1,2 11,4 1,6 | 2,0 | 2,5 | 3,0 | 3,8
Bec 100 noz. M tpy6 8 m . . .| 1,1 |1,756| 3,8 | 8,8 | 4,6 | §,7 | 7,1

lonuaphbie TPpyOn paGoTaloT OGLIMHO CBOHMH CTHIKaM#, HO IpH
OTHOCHTEJbHO KpynHbelX (cBbime 15 cu) auameTpax AOKHW ObiTh
CHA0KeHb! CNeIHANbHLIMH JLIDYATHIMH  OTBEPCTHIMH.

[To ycnor@siv 1IPOYHCTKE JUPEHAXKa BO BpPEMsi IKOMNOATANHN NpHMe-
HEeHHe TOoHuapHbLIX Tpy0 muamerpoMm MeHee 10cm B ropoiacKoMm u 1po-
MLILIVIEHHOM CTPOHTEJbCTBE He MOXeT ObiTh AONYIUeHO.

KepamsaxoBbie TpyOn NPy APEHHPOBAHWH FOPOJACKHX H 11pO-
MBIIJICHHBIX MJIOWAA0K HAX0AAT Hanboviee WIHPOKOE NpHMEnenne, Tax
KaK BbUIEPKHBAIOT 3HAYHTEJLHYIO TFAYOHHY 3aioxenus. th  1pyobl
H3TOTOBJAIOTCA H3 CHEUHAJNLHBIX KEePAMAUYECKHX IJIHH M [NOABOPraloTes
CHIBHOMY OGKHTY H MENJEHHOMY OXJAXKASHHIO; ueMm Goiuwe 9T Tpy-
Obl CneKaloTes nps OOXure, Tem OGOJLINYIO TPHOGPETAIOT OHM TBEP-
JOCTb M CONPOTHBJICHHE CHKATHIO H TeM MEHLILE NOABEPralOTCH H3HOCY.

[NoBepxHocTs TPYO MOKPHBaeTCs TrAasypeio. B npaxmike apenupo-
BAHHS FOPOACKHX H NPOMBILJICHHBIX TIOMIANOK TIPHMEHSIOTCH OOLINHO
KepaMHKoBbie TPyOn auamerpoM oT 125 go 200300 s, cuaGxed-
Hble CrelHaJbHbBIME ALIPYATHIMH OTBEPCTHAMM, Jyuile B (opme meJcH.

KepaMukoBnie TPyOBl OTHHYIOTCH NPOCTOTON YKJIAAKH; coeuHenue
HX B CTHIKAX OOBIYHO IE]aeTcss C NOMOMBLIO MY(T, HACAXKHBAEMBIX He-
(JI0THO, YyTOGH TMPHEWMATL BOLY M3 rpyHTa, B Hexorophix cayuasx mph
OCYIIEHHH MENKO3ePHHCTHIX TPYHTOB BO H3bexamwe CydDO3HOHELIX
BLIHOCOB pekoMenayercss MyQThl KepaMHKoBLIX Tpy6 4acTHYHO cOMBATD,
4 COe/MHEHHsA HA CTHIKAX NPOKJAABIBATH BoOiokoM (dur. 24). B uux-
§ HHX 4acTsX TPyOYaTOrO APEHAXKa TaM, I'Ae€ OH BHINOJHAET BOLOOTBOAS-
~ lyio posib, Hacaaka my(T Ha CTHIKaX AOJIKHA A€JaThCs IVIOTHO ¢ NPO-
KOHOTIATKOM.

Pasmepnl KepamuxoBhix TpyO (dur. 25), H3rorToBAseMbiX Hawed
NPOMBUIJIEHHOCTBIO, NPHBOANM B Tala.

- -:_'”“‘ :
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RPN U DA T
beronuwe  TpyoOH, | Tabauga 2
HECMOTPA Ha NPOCTOTY HX M3- T
rOTOBJICHHA, MpUMEHSIOTeA  BHyTpensfp oo w“""a_ Manna 3sena
CPaBHHTEJILHO PeNKO, TaK Kax '“'“e:"" Tpy6u | merp 'fp);ﬁu
[P HAJBAUAK APPECCHBHBIXBOX  p o | ® 44 | D LA
JOBOJBHO OLICTPO  H3HALIM- B MM
1 i 125 18 161 | 800—1000
m 150 19 188 | 800—1000
: 1 200 2 244 800—1 000
P o] v B TS DL 250 gg 300 | 800—1000
1 300 456 8001 000
l 1+ 350 40 410 | 800—1000
400 32 164 800
450 a0 520 800
1 L 500 8 576 800
‘ : 6550 10 630 800
Pur. 25. Kepauux%nue APEHAKIIE 600 44 856 800
TpYOM

BAIOTCA H JlaXe paspylialores.
NPOYHOCTH NPH  H3FOTOBJIEHHH

Jlast  npwaanns  Gerony  Gosaburedt
STHX  TPYO  NPUMENSIIOTCH  CTOHKHE

topra IEMEHTOB; KpoMe TOro BHYTPEIHAN HOBOPNIOCTL TPY6 NOKPhI-

Tpyba d=1254m
,,,,,,,,,,,,,,,,,, N7

11111111111111111111

Tpyba d= 150 mm

/Il
SITELELTIRITEIFTT. 2

VETTITI. 'I/IIIIIII// S
Sebcu <2

Tpyba d=200mm

LTI It 7Y

bemon mapwu N0 kafem?

@ur, 26. bHeronuste apeHax-
Hule TpyOu Majanx pa3Mepos

B) OBOHAAJLHLIE C IJIOCKHM
paamepos (dur. 28).

BACTON  CHe LML OOMA3KaMH,.

YHOTPOOANGMBIMK (1P PHAPOH30.IS-
IWHOMILX  paBorax,

[lo cnoum  paamepam # dopme
Geronnpie apydut MOPYT ObiTh:

4) Kpyriaue AHaMeTpoM B CBETYy
or 7.6 pno 30 cm (Ppur. 26),

0) Kpyrine ¢ IVIOCKHM OCHOBa-
HHEM 1pH  ARAMETpe B CBety OT
35 no 100 em (pur, 27);

Qur. 27. bBerounme ape-
HaXKHBE TPYOH € NAOCKHM
OCHOBAHHCM

OCHOBaHuEM, OObIMHO Ooviee KPYMHBIX

Hns TpueMa BOAbI W3 OKPYWKAOWEro npyHTa Geronunie TPyObl
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K¢ TPYG B NPOOKAX BHICBEPIMBAIOTCS JBIPHE AHAMETPOM OKOJO
I oM, Yknanka Getounbix TPYG DPOH3BOAMTCSH BIDHTHIK C OCTABJICHHEM
sasopon B 1—2 smx. B nocnensee BpeMs B 10A3eMHOM . XossiicTse

~ TOPOJOB M NPOMBUILICHHBIX TIPEJTPHATHA HAUHHAIOT NPHMEHSTLCS TaK-

- Ke u acGouemenTHble TPYGbL. &2
i TpyOLl MODYT B OTACJALHLIX CJAYUasX, NOBHAHMOMY, HajiTh cefe
lpHMEHenHe # 8 JAPEHAKHON NPaKTHKE. _
Hepensinnbie TpyGu. [e-
peBanbie TpyOnl Aas apeHamed
NPH TOPOACKOM H IIPOMEILLICHHOM
CTPOUTE/JBCTEE NPHMEHSIOTCA Cpas-
HHTeJILHO peAKo (raaeHuiM  oOpa-
30M A8 BpeMeHHBLIX JpeHaxeif),

Pnr. 28. Berounne apenaxusie TpyGu dur. 29. Jle PSS ]
oBOHAAABHON (popMbl % 61 “ﬁmm‘“m ™y

TaK KaK B MHHEDAJbHBLIX TPYHTaX OHH JOBOJILHO OBICTPO CIHUBAIOT,
B TopdsHbX Ke rpyHTax jepeBsiibie TPyObi MOI'YT COXDAHATLCH Jie-
CATKH JIeT, TaK KaK TOp( s!BisieTcss XOPOIUHM AWPHCEITHKOM.
Hepessimiibie TPyGbl NPHMEHSIOTCS KBAADATHOTO CEHGHMSl M “ACTO
AeNAI0TCA 3 YETHIPEX JOCOK TaK, YTO DasMeP MX He npesbuuaen 16 X
X 15 cu B csery. CO0pKa TAKHX TPYO NPOHIBOAMICH WA KDAlo Tpan-
Wwei B BHAE HENPEpPLIBHON WeJoi TPYGhl, UTO AOCTHIACTCH YKANAKON
AOCOK OTAEJILHBIX rpaneil BPasGexKy; NPH ITOM JAS npaiauus 1pyGe
Goubllielt KECTKOCTH HEOGXOAHMO CACAHTH 32 TeM, WIOOL CTHIKH KaXK-
JIOHf TPaHH SaxXOAWIK Ha AJHAY, PaBHYIO HE MCHCE UCTBOPTH JIOCKH.
Mexly BepxHEMH KPOMKaMmu GOKOBBIX J0COK M n;gxucﬁ NOCKH TPYOHI
MODKHBL OCTABJATLCA MPOAOJbNLE wwean (Ppur. 29), wmeoume cpouwm
HasHaueHHeM OGECTIeUHTb NOCTYMJACHHe B TPyOy BOAM M3 OKPYIKAIO-
nero NpyHTa. IJTH LIeAH IAPHHON OKOMO 4 mm oOpasyiorcs nyrem
NOAKJNAALIBAHHSA OOGPE3KOB JIOCOK NMOA BEPXMIOI0 KPLIIKY JOCKH B MeC-
12X CIUKBKH rBO3/AsSMH. HenpepuiBHOCTL JACPeBAHHLIX TPYS ONHCHIBAGMOI!
KOHCTPYKIMHE aeJaeT HX Gosee yeroliunsuiwit B otHOwenun  aedop-
sMaunp npp ocaaxe. Oanako OLIOTPOE pIKaBICHHE TBO3AEH, TPH THIOMO-
Il KOTOPBIX MPOH3BOAMTCH CIUMBKA TPYO, NPHBOAMT K PaccTpoHCTBY
nocaeaunx. Bo nabexanme 9TOro 4acTo NPHMEHAETCS KOHCTPYKLUA
nepeBsiHHBIX TPYO Ges npuMeneHus rposaeil, noxkasannan Ha ¢ur. 30.
Coeaunenne oTAeAbHEX rpaneit TpyGul B 370/ KOHCTPYKUHH AOCTH-
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raercsi npuMmereHHem Xxomyros ¢ Kauupamu. [lpu Goabwux cevenusx
NepEBAHHBIX TPYO MOCACAHHE BHINOJAHAKTCA W3 maactun (pur. 31).
KoHCTpYKUHA ONHCHIBaeMOR TPyGul COCTOHT W3 TPeX uiHros, o6XBaThi-
paemblX xoMmyramu. [To Bepxy TpyOsl HONEPEK €€ YKAAALIBAIOTCS KO-

S

POTHILIK TAaKXe H3 NAACTHH WAH Hakatuuka. [IpososuHas xectkocTs

e J

m.m.llepemﬁem  dur. 81 Mo Apenaxkesie TpyOs n3
TpyOBl M3 JMOCOK HAa XOMYTaxX . naacTin

TpyObl M B 3TOM CJAYYae AOCTHLACTCH YCTAMONKON CTLIKOB f/1aCTHH
Bpa3GekKy. ITa KOHCTPYKuMs sipjsercs Gojee coananol u uenbTau-
HOH, MOXKET AOMyCKaTh AOBOJBHO SHAMNTOALIME pasmeps Tnonepey-
Horo cewenun, Jlepeno, ynorpebiasemoe
aan  yerpofierna  Apesaxusix  Tpyo,
AOMKNHO  OBITh  HPONUTAND  KPeo30ToM
WK APYTHM ANTHCCITHKOM.

K tpyGuaromy Ty apesaxeil cje-
AYET  TAKKE OTHECTH  npHMenseMbie
uHoraa THYOW Wa cyxoll xggcmm, OTVIH-
YalowHecH NpocToToN N yA0DCTBOM 3KC-
naoaraund, Ho Tpebyioutie Goabiie Bpe-
: MEHH M MECTA NPH  YKANIKE, HexKeqad
Yo apesaxusie TpyOu. Takne TpyOui uveot
ff“i‘f‘:‘i“r;f{‘}?{.- =025  OGLIMHO NPAMOYIOUMIDE ceuelie pasue-

M

=025
=030
=010
~020
20
020 57 2 s
Q5 420 Q200920 ‘
Dur. 32. Jipenaxusie Tpyon n3 Pur. 33. Jpenaxuue 1pybu
Kametoll  K3anku npsMoyroas- M3 KAMEHHON KAAAKN CHoa-
HOrO CeqeHus qaroli gopum

pos or 0,20 > 0,20 4 a0 0,40 X 0,40 u (dur. 32) wan csoayaroe oT
0,30 a0 0,50 A (pur, 33).

[lonepeutoe ceyenue APCHHPYIOUIErO 3aTOJHEHHA APEHAXa GpH -
GoM Tane Tpyd MoxKeT ObiTh KpaitHe pasHooGpasHbiM. YKa3anud, cAeian-
Hble HAMH BbUUe B OTHOWeEHHH mox0opa GUALTPYIOWIEro MaTepHana,
A0JuKHB ObiTh OTHECEHLI K 3TOMY THIYY JADEHaXa ewe g Goabiued
Mepe.
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e 3anosiense 10/BKHO TPeBbllaTh BEPXHIO rpAHHILY
cHbix choes na 0,1—0,2 m K oBepXy NEPEKPLIBATLECA IEePHOM

Wi BEEPX /GO PAAOM TOHKHX AOCOK Hiu ropObliell; OCTaihHasn
, 3ach f BbIHYTHLIM MECTHLIM TPYHTOM ¢ ILIOTHOR yT

“OcHoBanues 118 APEHAKHBIX TPYG OOHNHO CAYKAT CTEMIAKH WM

Po10AbHbe [EPeBAHHLE NOACTABKH, KOHCTDYKUHH # PadMephl KOTO-
pPhiX ONpENeJAIOTCH XapakTepoM FpyHTa # BecoM TPyO. [lepepsiibie

CTCANANCH BO H30SKAHHE CHHCHHS TIPONHTHIBAIOTCH KPEO3OTOM HIH ApPY-
FHMH aHTHCRIITHKAMM; TIPH OTCYTCTBHH TAKOBBEX MOMET ObiTh AONyuleHa
TUlATEAbHAs HX OCMOJIKA.

Jlist cpaBHHTE/bHO MJIOTHBIX DPPYHTOB NPH YKJajAKe JIErKHX Ape-
HAKHBIX TPYO TNPAMEHSIOTCS CTE/NIAXKH, COCTOSUIME H3 ABYX AGPEBsiH-

®ur. 34. Bpycuarse creasaku dur. 35. BpycuaTne CTEAAAKN M CHANX
AXS ApeH

apx Gacounsrx Opyckos (dmur. 34), coeaunseMblx Mexay coGofl wepes
Kaabie 1—2 a monepeyHsiMH IIMOHKAMH, 7

Tpu paGore B CHabbiX PaIKHKEHHBIX TPYHTAX TIPHMEHSIONCH CTe-
J4KH HA KOPOTKHX oBasx (¢pur. 35), 3abnBaeMbiX B TpaHuiee fonapHo
yepes Kamawie 1,0 s ma rayGuny ne mesee 1,0 M M CXBATHIBAGMBIX
sepxXy Hacaaxkam, [lpenaxcipie TPYOb B 9TOM CJAYMAC YKJKUILIBAIOTCS
Ha OPYCKH, NpHIIABaEMble K HACAAKam ¢ TIOMOIIBIO JyOGORux mareaeit.

Tpu yxJaake THKENBIX IPEHAKHBLIX TPYO B CuabLIX rpyiTax s He-
KOTOPBIX CJY4asix TIDHMEHSIOT OCHOBaHHS H3 TOUErO Ha.

4. Taazepeiinue ApeHANN

Fajsiepeiinbie ApeHaxu NPEACTABIHOT COGOM ACPEBANNYI0, KaMeH-
Hy1©0 B GeTOHHYIO TaJVepeio, 3aKPbITYI0 CBEPXY, B KOTODOH HesoBex
MWOKeT NPONOJBTH WA CTOSTh, XOTA Obl HECKOMLKO cormypiuxch. Oue-
#HIHO, YTO TPyGuaTeie ApeHaKH K3 OeTOHHLIX TPyO OGOJblIero ceueHns,
OnUcAHHbIe HaMy Bbillle, SARJMIOTCH NEPEXOAHOH CTyle#nio Or Tpybua-
ThIX ApeHaxceir K rajJiepeiHbiM,

[assepeiinbie ApeHaxy B NPAKTHKE POPOJOKOrO H [IPOMBHLJICHHOTO .
CTPOUTEJBCTEA BLITOJHAIOT HABHAUCHHE IOJOBHLIX HIH GeperoBLIX APeH.
Ilp# Apyrsx ApEeHAXKHBIX CHCTEMAX STOT Tl JDEHAKeH He NPHMeHSeT-
ol BOBce (CHCTEMATHUCCKHH JPEHAXK) WM JKe [IPHMEHASTOH TOJbKO
B peakux Cayuasx (KoableBoil ApeHa).

Ecau raasepest yeTpagsaercsi OTKPBITHIM CIOCOGOM, TO COOpViKeHHe
i Gyaer cobeTBenHo «ipenaxkHof raasepeeii». Ecam xe ona yerpau-
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naeﬁ-rca TyHHEJbHEIM CTIOCOGOM, TO HAIbi
He »' I B s . , % v 1)

IMocaenuue moryr maiity cebe Camo CJABHOC TIPHMOTENHe JHllib
HA OTAE/ILHBIX YUACTKAX JAPEHAKHON CHOTOMLI, IUIe 110 YCJOBHAM 32-
OTPOHK] MM YJHUHOPO JABHAKCHHS HEBOSMOMIE “POXOIKA TalIePeH OT-
KpbiThM cHOcoG0M. Dosiee mHPOKOE NPUMENGHNE APCHAMKHBIC WITOJbilH
MOTYT HMMeTb MPH YyCTpoiicTee Apemikell WoMOuimposaiHoro THNa
(cm. mmxe ra. XVIII). ' iy

lannepeiible JPEHAKH OTAHUAIOTCH BHICOKON CTOHMOCTLIO 1O CPaB-
HOHHIO C OIIHCAHHLIMK BBINIC THIAMM APIMIKEHl, UT0 AHAYHTCILHO OT-
pasMuuBaer OOJIACTH HX NpAMeHeHWs.

JIlpenaXHbe TaJdaepen npeacranmmor coboii Tpaniueio
C pacKpeUicHHbLIME OGHIMHO Ha BpeMst NPONANOACTRA PalOT CTEHKAMH,
B HIDKHell HacTH KOTOpofl nosABiMraercs raepes
H3 KaMeHHOH KJIaAKW #am Gerona (Wmorjga c apwu-
poBaHeM).

Kamenuble raaiepen  BOsnoasTes  o6bNHO W3
oyxoii knaaxku (¢ur. 36), Kpome Mokneln croeir va-
cm,»Bezfre.nawoﬁ Ha NeMeNTHOM pacTBOpE.

OHIlble Taliepen npeacTansior coboit Tpy-
Gy Kpyraoii HuH OBOWAAALMON (OpMM, YyiOXKenyio
®ur. 36. [penak- Ha OCTOHHOM K€ OCHOBANINM,

i 1
E

L
' TR PR o i

Had raaiepes M3 [Ipn craGuix rpyHtax OCHOBANMEM Ui Kamel-
KOMCHHOR XKMAMKM  yofi wam  Geromnoll TAMGPEN CAYKAT cBailnbie
POCTBEDKH. -

Iag oGpasoBanusi B Kjajlke HA PacTBope Wil o Oetone apenax-
HBIX OTBEPCTHIl YKJAALBAIOTCS JAePesABHbie KOWMIeCKHe npoGku, obep-
HYThIE TPOMACJCHHON OGyMarol, KOTOPue BLIMMBIOTCH 110 OKOHYAHHH
COOPYHeHHUsL.

B HeXOTOPHLIX CJy4asiX [PH HAJHUHH CHUABHO ATPECCHMILIX BOX MO-
Iryr nafitn cebe H3BECTHOE TIPHMCHEHHE M IMJWICPON N0  KHPIHUHON
KA KH.

B atex ycnoBHsiX Adst GETOHHBIX rajdepeil AOJIKILI NpuMeHSTLCS
YCTOHUHBLIE COPT2 11eMEHTA. :

Jepessunble rajaeper IpH TOPOJACKOM M NPOMLMILICHHOM CTPOH-
TevibemBe (QHr, 37) NPUMEHSIOTCH JOBOJBHO PEAKO 110 NPHYKHAM, H3-
JIOXGHHBIM Bbile, i

HezasucuMo OT TOrO HIH HHOTO KOHOTPYKTHEBHOINO THNna rajsiepex
JOJUKHO ObITH MPEYCMOTPEHO YCTPOHCTBO (HABTPYIOUIErO 3410 Henss,
Mpussm moa60pa (PHILTPYIOLIHX 3aCHINOK OCTACTCN W UL BTOTO Ape-
Kama Tem ke (cM. crp. 64), npHuem B STOM cayuae ocobo pexomen-
AYETCS NpPHMEeHEeHHe MHOTOCJONHBIX (DHIBTPOB.

Tlpyt yerpoiicTse rajyepeii st roJOBHBIX Jpenaskell o uensx Goaee
- NOJNOrO fepexsaTa rpyHTOBOIO I10TOKa H HEAONYILCHWS JIPOTYCKa €ro
HA S8LMILACMYIO TEPPHTOPHIO B HEKOTOPHIX — CAYMAfX  DPHMEHAeTCsH

p X 38?0 ¢ IM30BON cTOPOHBI TpaHuied (COOKY) PJAMHSHOrO IKpaHa
(pur. 38),

Apenamnnie mroabin. OcoGEHHOCTHIO APEHAKHBIX 1UTOJCH
SIBJSICTCH  OTCYTCTBIEG (HALTPYIOIIErO 3aNOoJHeHus BHE npeje/ios ee
KPeIJieHIsl; B CHIY STOFO CAM@ IUTOJLHSI MOMKET JAPEeHHPOBATL TOJILKO
72.



X0 o.;nea B MATKHX MAJOYCTOHYHBBIX nogonu Tpebyer
| 010 (OOBIMHO JI@PEBAHHOTO), KPeTuICHHs, Aaimhieien

Nonepeswsid paspes
Mpodonsweid paspes

T

Pur. 37. Jlepessnnas ApeHaxnas raaaepes

MOJ 3aUMTOH BPEMEHHONO AEPeBAHHOrO KpemJeHds YCTPAHBAeTCs no-
cTosHHasi OGAENIKa H3 KAMCHHON KJ4AKH Wi GeToHa (MHONA APMKPO-

BayHOrO0). B HEKOTOPHIX CUIyuasx /EPeBSHHOS KPEIMICHHE HIKAKHMH
ApYruMH OGAE/KAMH HE 3aMEHACTCH H COXPAHACTCH MA BCE BPeMsl 9Kc-

naoaranus  Apesaxa. OuesmjHo, :

4TO IOCTOSHHOe JlepeBsiHioe Kpe- 250

njeHne Tpedyer Gojiee TOJACTOro M _

TJIABHOE MPONHTAHHOIO Jieca ¢ TeM, ' AAAAS /

4TOOBI OHO MOPJIO  BOCIIPHHMMATH .mu?xa

AaBJiefiie TPYHTa B TeueHHe JI0- 3 | “Qepnobra

BOJBHO  JUIHTEJBHOrO BDEMEHH., &

Bpemensoe Kpeniedhe 1ocie - BO3- - FACHINKG

BEJIeHHS NOCTOAHHON O6GJeNKH raj- ' A

JepeH yTPaunBaer BCSKOe 3HaYeHHe Ww‘,'m,,

H OGBIUHO TIPEJOCTABIETCH eCTecT- : HUPHUR 2puna

BEUHOMY paspyllieHHio, a TOTOMY ¢ Hu30bod

K HeMy TPEABSBIAOTCH CPABHM- , it it

TEJILHO HeBLICOKHE TPeGOBaHMHsL. - W"""}
B HEKOTOPHIX CAYYasiX OOBINHO Z %"’

KOTI2 COOPYIKeHHE PACCUHTAHO 1A w7 -

CPaBHHTE/BHO KOPOTKHMH CPOK CAYAK-  qyr, 38. Jipemamimas raizepess ¢ 9x-

Gul, yCTPOWCTBO NOCTOSMHON  06- paHoM
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JAeNK# He TPEAYCMampPUBAeTcA, a Bce [peHHee ceueHue ee 3anoi-
HSETCA APEHHPYIOLLHM MaTepHasiOM, MNOAOGPAHHBIM f10 BLIUICYKa3aH-
HOMY TIDHEUMY, YaCTO ¢ YKJIAAKOK nO AHY WITOALHH ApeHa)HON
TpyObl. Crieqyer OTMETHTb, YTO B 3TOM . 1€, JA9KE mpH CaMoii Tua-
TEJNLHON 3aKjanKe CeueHHs IUTONAbHE APSHHPYIOUMIHM MaTePHANOM, gepes

Dur. 39. JApenaknan mroabis Our. 40. : WHAR  ITOALHA

¢ obaeakoll B sune Geron- C K N obacaxoi
noit TpyOul X ‘

HEKOTOpOe BPEMsl BOSMOMKHO OKUAATHL HA NOBEPXNOCTH seman aedop-
MALMA, CBA3AHHBIX C OOpYUICHHEM AEPeBsiHOre Kpenjenus npu ero
ranennr. HyXKHO CcKa3ath, 4TO YKasaHHBUl THN JAPONAMKHLIX ITONCH,
BOOGULE TOBOPH, NBASETCA BeCh-
Ma HEPALMOIMWIBHLIM, TaK  KaK
~ COBEPIICHNO  MepOoCTyneH  aast
OOMOTPA 16 PEMONTA, & [oToMy
NOULEPHKANNe TAKON npeHn B
AEHCTBYIOUIOM  COCTOMIHH  BECH-
Ma 2aTPYIHHTEALNO.

e

ur. 41 Cnaownoe Kpenaenwe wroabiu  Pur.42. Bpemennoe Kpenaeune wrons-
BA3AHBIME PAMAMK i obaerdennoro Tnna

JIpeiaxuble WTONLHA ¢ CBOGOAHLIM CEUGHHEM TPEACTABIIMIOT He-
COMHeHIIE npeHMyllecTsa, raapefinree U3 KOTOPBIX COCTOMT B J0-
CTYMHOCTH MX AJ5L OCMOTPA, NPOYUCTKA M peMonTa. Boibmnmp neno-
CTATKAMH INTOJACH ¢ MOCTOAHHBIM JEePeBTHHBIM KPelvieHHeM sBJsIoTCA
OTCYTCTBHE  (UALTPYICNEro 3anoJHeHus, NPelOXPAHMIOULEro  BbIHOC
MEJBNANIINX YACTHIL H3 OKPYJKAIOWEro WTOJbHIO TPYHTA, 4 TaKXKe He-
06X0ANMOCTE AOBOJILHO YACTOrO PEMOHTA M AaX<e CMeHbl AepeBsiHHOTO
KpPenaeuus,
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¢ DPEMEHHBIM  KpellleHHeM  [1poXo-

JANTCH HECKOJIBKO 6OAbIIMM  ceye-
MHEeM C TAKHM pacyeToMm, 4TOoOn B
HOM CMOTJIH  pasMEecTHTBLCS  BOJO-
orsoanas  ramnepesi H QHABTPYIO-
H0e sanoJiHeHHe BOKDYr Hee.

Kottctpykigdn  BOJOOTBOAHBIX
pajnepeii mMoryt ObiTh BecbMa pas-
HooGpasubiMi, HauuHast OT GeToH-
HLIX  HH  KeJie300eTOHHBIX  TpyD
(bur. 39) u Konuas raanepesmu
13 KamenHoill Kaaaku (dur. 40).
B obuiem THNBI NMOCTOSIHHBIX Obae-
JOK JApPeHaXKHLIX LITOJICH [0BOJLHO
O/H3KH K OMHCAHHBIM BblILE THIIAM,
npAMeHsieMbpIM [IPH  YCTPOHCTBe ape-
HAMKHBIX raanepeft.

[TocTositipie JlepeBsHHbIe ITO-
Abld €O CBOGOJHBLIM  cedeHHeM
OGLIYHO YCTPaHBAIOTCA €O CHJOLI-
HeiM Kpenaerrem (dur. 41). Hanbo-
Jiee MpOCTOW THN CHJIOLIHOrO Kpe-
[IeHHS COCTOHT H3 NPHCJIOHEHHBIX
Apyr X Apyry OpycuaTeiX HJH naa-
CTHHYATHIX PaM, BPYOJeHHLIX B yr-
JA2xX B moJiepesa uaH B Jjany. Ya-
CTO KpemjieHHe COCTOMT JHilllb H3
A8yX OGOKOBBIX CTOCK H BepXHero
nepexnana: GOKOBbIE CTOWKH ynH-
paloTCA B NPOAOJBHLIE Gpychbs, Je-
JaulHe 1o OJHOMY ¢ KaXao#i cTo-
POHBI MITOJIbHH, OpPyChs pacneprhl
Mexay colboit nepeBsiHHLIMA pa-
onopkavu. Crenyer OTMETHTB, YTO
NOCJHSAHHN crocol KpenjeHuss Mo-
HOT O0KA3aThCH. HENPHIOAHBIM  NPH
CIILHOM OOKOBOM JaBAGHHH, KOTO-
poMy noJHas 3aMKHYTas pama co-
NPOTHBARETCS HECPABHEHHO JyqIle,
~ Bpewennoe xpensienne apesax-

WX UTONIeH, JOBOJBHO HacTO NpH-
- MolMieMOe B Hamel TpaKTHKE, fo-
- Kasaio na dur. 42. Tpy nocTanoB-
K&  TAKOr0  KpeTuieHHSi KOPOTKHe

(PONOALILIC JOCKH HJIH  TJIACTHHBI
JALOHMIOTCH B TPYHT TOPH3OHTAJIL-
HO § COCTABIAIOT HenpepLBHYIo 06-
HIMBKY wrossny, PaGora coctout B

Dur. 43. Bpemennoe xpenaeHMe WYOALER B MANEyHax
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OBKe MKy HHMHE

OBUSIX NPOXOIKH, NPH
MOXKET noTpeGoBaTLCH
CHOJLIYEMOTrO B TYHH2JIb-

IPHMEHEHHE IIHTOBOrO CIN ';:.
; 5. Jlpenaxu cnena. aveHus
% K ocoGoMy THIY MOKHO OTHECTH €NACTOBLICS JpeHaKH, npuMe-
HAEMbHiE TIDH TNPOMBIUJICHHOM W TPAKAANCKOM CTPOHTEIbCTBE JASE
= APEHHPOBAHNS OCHOBANMIL ;nog;y"'“ ¢ HOMEUIIMIl 1 nyTeii moaseM-
‘ HOH KOMMYHHKAILHH. , WL

- |
45

...............................

Mt XapakTepuCTHKH OAOGHOTO THIIA APEHAMKEN AAANM HX OTHCA-
) Hd KOHKpeTHBIX npHwepax. Ommuew cayuail apenuposaiua sarays-
0 TIOABAALHOIO TOMEIUCHHS TPH OCYMIECTRICHHN CTPORTEILCTBA

o ) m. : i3
'OPHAPOreoNOrHyeckas OOGCTAHOBKA B ONHCHIBACMOM cayuae
NOPXY 34eraloT CYITHHKH B CYNecH MOLLHOCTBIO 0KOJI0 12 A,
HNE JNUKe TecKaMH MOLHOCTBIO OKOJo 6 4, a eme umKe
IMAMMS FPYHTOBBIE BOJALI HACHIIAIOT MONTH BCIO YKa3au-
OTHLIX 1o, HMes OOIMIT CTATHYECKHil yPOBekib,
WOAON Bepxieli ToENH (CYrIHEKOB K cynecefi) mpo-
MM O6PAIOM 13  BOJIOHOOHOTO TOPHBOHTA, TIPHYpPOHEH-
I HOHOCPEACTHRIIO CBRIARHOTO ¢ GJH3PACTIONOKEHHEIM




PHMEHENHe B 9TOM Cayyae KOJbUEBOro ApeHaxa He MOIVIO Aath
Aekautero sdexta BBHAY HAJHUHA MOANHTHIBAHUA TOJUIH CYFJIHH-
KO CIIHAY; BCKDBITHE JKe JIpeHaXKeM 1ecKOB ObIO CBSISaHO ¢ yCTPoii-
 Orhow ouen riyGoxoii Tpasiuer. [Tosromy Gopeba o IPYHTOBbIMH BO-
AaMit Ouijia ocyiecTBIeHa NyTeM YKJaAKH B OCHOBAHHH 1OJ4 10ABAJb-
HOPo NOMEULeHHs TIPH PLITHE KOTJIOBAHA (DHVLTPYIOMETO CJIOH M3 Hic-
100 Kpynnosepgucroro necka romuunoii 0,3—0,5 M, BHIOAHAOLErO
POVIL ipelinl (BOAOTIDOHHILAEMOCTh €10 BO  MHOTO  pas GOJbLILC, uem
Y boaonaceieHHol Tomun). Baoas cren noasaja ¢ BHyTpeHuel cro-
POI € HeGOUTEM 3aTVTYOICHHEM B TPYHT ObIH YJIONKEHB! TRW

W, MMeiole YKIOH B CTOPOHY Bojonpxemimka (dur. 44). Ilpea-
HAGHAYAHCE OHM I TIDHHATHS BOAB) 3 (UILTPYIOUICH 3aCHIIKK M
OTHO/Ma X K COOPHOMY KOJOJLY, H3 KOTOPOrO OCYIECTBASMICH NCpe-
KiUKa B JuBHEBYIO CeThb 3aBoAa. [lus npepoxpameHus OT BIANKHOOTH

CTeH (PHILTPYIONas 3aCHNTKA YKJIAALIBANACH TOK TOAOUIBON X (ymia-
MEHTA, 2 TaK)Ke Ha HEeKOTODYIO BBICOTY H C BHEWHel cTopomn crey
N0/BasIa B TaKHM 00pasoM Obla rHAPaBJHYECKH CBA3aHA €O Beell ape-
HAAHON CHCTEMOH. DT0T Cnocol APEHMPOBARAA NPEACTABISET BHAYH-
TCJbHBIH NPAKTHYCCKHI  HHTEPEC, TAK KaK OTJIHY: NPOCTOTON BBt~

HOJHETHsT H OPHOCHTEILHOIN JeUICBH3HON, BROJHe OGECHeuHnus Hajl/e-

aauniy shddexr. ’
[JIABA X

F’MAPOTEOJIOTMYECKUI PACYET TOPU3OHTANLHBLIX
' JIPEHAXEM

1. O6mue 3ameuanns

[Toa ruApoOreosOrHYecKHMH pacyeTaMu APeHaKHHX COOpPYKeHHA
NOHHMAIOTCA pacyeThl, CBA3aHHBIE: ) C ompeAeacHuesM ux acOuTta,
6) ¢ NOCTPOGHHEM AENPECCHOHHHX KPHBHX YPOBHA IPYNTOBMX BOA,
NOHHXEHHOrO0 B peayabTaTe ACHCTBHA JApeHaxa, W 8) ¢ suGopom
PACCTOSHHA MEXJLY ApPEHaMH. .

'uaporeosornueckue pacueTs BCEX CHCTEM FOPHIONTAALHMX Ape-
HaxceR, NpHMEHACMBIX MPH APEHUPOBAHMA TOPOACKHX I NPOMBILIAEH-
HHX NJAOMAAOK, MOXKHO CBECTH K CACAYIOUIMM OCHOBHLIM CXeMaM:

) CHCTEMAa TOPH3OHTAABHBIX JpeH, paboTAOmMHX B YCAOBHAX
Gaccefina rpynTOBLIX BOX H PACHONOKEHHWX HA PABHOM PACCTOSHHUM
Apyr Oor apyra;

6) onMHOYHAs ApeHA HMAM APEHAXKHAA Tpanmes, pabotaomas B

CAOBHAX NMOTOKA TPYHTOBHX BOA (rON0BHON Apenax) uam 6acceiina
{xonbueaoﬂ JpeHax); . .

B) OAHHOYHASI MOPH3OHTANBHAS JPeHa, paGoTalonas B yCJAOBHAX
HOTOKA TPYHTOBHX BOJA H pacnoJoxkenuass sO6AH3H BOAOEMa. :

Kpome Ttoro B 3aBHCHMOCTH OT YCAOBHA 3aJ0XKeHHS ApeH no
OTHOMICHHIO K BOJAOYNOPY Pasadvalor: ApeHs ,cosepmenasie” (,noxa-
HNe®), noxoAsmHe CBOHM OCHOBAHHEM 10 BOAOYNOpPa HAW JAeXKAmAe
I HeM, B ApeHb  HecoBepmeHnue (,Henoause") Han, KaK X 4acTo
HAGKBAIOT, ,MOABCIICHHLIE®, HE JOCTHralOmMHE CBOHMM OCHOBAHHEM

~ Bojoynopa. ' .
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B ropHaoHTanbHBIX APEHAXAX CACAYeT TAKKE PASAHuATH APEHM
HE3ATONJEHHKE H 3aTONJeHHHe (¢ HaBHCamueMm), 3aTtonjenHe moay-
yaercs Gaarojaps HeNOCTATOYHOH BOAOOTBOASMEN CMOCOGHOCTH
JAPEHB HJH, YTO Yame BCEero, HeJAOCTATOMHOM BOJO3axBaTHON ee
cnoco6rocTH. [IpH yCAOBHAE OGCHmKH JPEH XOPOmMO (QHALTPYIOmMHM
MaTepPHAAOM BOAO3aXBaTHAs CHOCOOHOCTH MX OOWMHO HACTOABLKO
BEJNHKA, YTO HE MOMXET CAYKHTH NPHUYHHON BATONACHHS ApPEHHI,

HaBucanne HaA ApPeHOH uaAM, HHAYE, OCTATOMHLA Hanmop Haj Hed,
o0ycaoBAHBaIOMANR 3aTONJAEHHE JPEHH, CACAYET OTAHYATH OT Pas-
PHBa ypoBHEH BOAH B ApPEHE W B rPyHTE, T. €, SABACHHS TAK HA3H-
BaeMOro ,NpHIXKKa“, KOTOPHIR 06pa3yeTcs HEIANNCHMO OT IPONYCKROM
WAR BOJO3axBaTHOM cnocoGrocTh apenw. [lpuxkok* umeer oco6o
60/blIOe 3HAYEHHE B TOJNOBHHIX W GEPEroBMX APEHAX H OTYACTH B
KoableBHX. [IpH pacdeTax ke CHCTEMATHUCCKOrO ApeHax)a ,nphik-
KOM“ BBHJY €rO MaJOCTH BO3MOXHO NpeHetperarh.

2. Pacuer CHCTEMATHUECKOrO JApenaxa

Pacyer CHCTEMB! TODH3OHTAJLHHIX APEH CHOAMTCH B OCHOBHOM, K
ONpejeseHHI0 PacCTOAHMA MEXKAY APEHAMH W nojacuery ux aeGura.
Bonpocy onpeaenenust paccTosiuufl MEXAY ApPeHAMH NOCBSIEHA
BeChbMa OOCmHpHAS JAHTEPATYPA, COACPIKALLS MHOTOYHCICHHBIE
hopmyJsibl H HOPMBI, MOAYYEHHBIC KAK SMUMPHYECKHM, TAK H aHaJH-
THYECKHM nyTeM. OnHaKo Ha ceromusiuumufl JAeHL A0CTATOYHO YAOB-
JAETBOPHTENbHOrO PEMEHHs YKA3aHHOro BONPOCa M He umeem. Tpya-
HOCTh paspemesds ero OOBACHACTCH IrAabHNM 06pazom caabum
PasBUTHEM CaMOf TEOPHH JBHKEHHS IPYHTOBLX BOA, B OCOGEHHOCTH
B YCJOBHAX HEYCTAHOBHBmIEroca pexuma. Bes sra aureparypa Bos-
HHK/JIA TI3aBHBIM O0Pa30oM A48 YAOBAECTBOPCHUA TPeboRannit ceabekoro
X03aficTBAa, a nNoTOMy HOCHT cneunduueckuft orresox. Bonpoc o
BHIGOPE PACCTOAHHA MEXAY APEHAMH NPH APCHHPOBAHHK FOPOACKHX
I NPOMBIIJIEHHBIX TEPPHTOPHH B CYmMECTBYIOMEN AnTepaType nouTh
CoBCeM He ocBeuled. B npakThke Xe NPOCKTHPOBANHH CHCTEMATH-
YECKOro JApeHaxka AAfA yKasaHHBIX Ueael OOLYHO NPHMEHSIOTCH Me-
TOAB pacueTa, 3aHMCTBOBAHHBIE M3 CeALCKOXOSACTREHHOA AnTepa-
] TYPH M UPAKTHKH.

i Ma Bcex cymecTpylomux BecbMa MHOTOMMCACHHBX (PopMya pas-
- AMYHBIX 4BTOPOB A4S ONPEACNCHHS MEXAYAPEHHMX pPacCTOSHHA
~ lipunenesm Toapko ¢opuyay npod. PoTs, BHBEACHHYIO HM AAS yCAO-
Wi saaokenus apess Ha Bojoymope, H popmyay akan. A. H. Ko-
- CTHKOBA Aas peH, 3aJ0XKEeHHBIX B CAMOM BOJOHOCHOM rpyHTe, NpH

 IAYOOKOM saseranmn BOZOYNopa.
- Q6e st popmyan BHBEACHH H3 YCAOBHS, 9TO KOJHYECTBO BOAM,
AIOMEN K Jpede, paBHO KOAHYECTBY aTMOC(PEPHBIX OCaAKOB,
IIXCH B rPYHT HA MEXAYAPEHHOM npocrpanctse. Jpyrue
dpiiia, HMenuxoro, Kosnosa u ap.) MCXOAAT K3 yCaAOBHE
MBIIGTOCH ABHIKEHHS TPYHTOBHX BOA, OTAHYAIOTCH 3HAYH-
O FPOMOBMKOCTRIO W COAEPKAT PAL BECHMA HEONpPeAeNCHHBIX,
ocol JCTH AN paceMaTpHBaeMulX 1eaed, paCueTHHX KOHCTAHT.
MY B OTHOWeNNN O60CHOBAHHOCTH NOJAYYaeMblX PesyAbTaToOB
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POTH, MOXHO MOAYYHTH (hopmyay

VAL He HMEIOT HUKaKMX NPEHMYIeCTB nepea Goaee mpo-
pmysamn Pors u Kocrtsakosa. |
YET OTMETHTb, YTO B ONYGJHKOBAHHHIX B NOCJEAHEE Bpems
B, M. Apasuma’ u B. B. Benepuukosa® naiorcs Goaee
I8 (riipoMexanHueckue) penIenns 1as pacyerta cHCTeMaTHye-
Jpenaxa, HO A MPaKTHYECKHX ULeNed 5TH PeMeHNs He MOryT

{

WTH OKA peKOMEHAOBAHEL.

W panucuns Pors. Ipod. Pors, ncxoas us roro, 4TO KOJAH-
BETHO 1OJLL, ITOCTYnalomee 8 APeHy Ha €IUHHLY ee AJHHEBL, TOJKHO
b PUBHO KOMMYECTBY BOAB, NPOCAYMBAIOINRHCSH € MOBEPXHOCTH
I npejesax MexAyApeHHOro NPOCTPAHCTBA, naeT ypasHeHue

IPRCCHOHHON  KPHBOH  Mexay oHst
WMl COCEAHHMH JDEHAMH, YJO- mmw P
Sl wa Bogoynope ((pur. 45). \ RARRERER NN
OCHOABL30BABIINCE  YPaBHEHHEM BB ST s

T — — ———

N OlpeeseHHs BeAHYHHB MAKCH-
AALNOro NOHHKEHHs YPOBHSA I'PYH-
TONNX BOL B 3aBHCHMOCTH OT pac- ;
CTONHNA MEXAYy ApeHamu: Lpena

a

: Pnr. 45. Cxema npHTOKA HOAW X kpe-
Ymax = V % a’ -1, (1) He, SARSERON 38 noaoynope 4

AE Vmex — MaKCHMAJbHASA BHICOTA MOHHIKEHHOTO YPOBHA IPYHTOBBIX
BOJ Hal YPOBHEM BOAH B ApeHe;

k — KO3hHUHENT GuabTpaumy;

P — HHTEHCHBHOCTb MNPOCAYHBAHHA ATMOCHEPHLX OCAAKOB B
FDYHT, BHIDAKEHHAs TOJNMMHON CAOS BOAM 0 CAMHNILY
BpeMEHH (B TeX Xe eAMHHmAX, 4TO M Koshunmnenr puan-
Tpauuu). 3Ta BeJHYHHA NPHHUMACTCH AU PACYeTd MaK-
CHMAJbHO BO3MOXHOH AAf KOHKPETHHX I'MAPOreoaoriuye-
CKHX yC/OBHH JApEHHPYEMOWH NAOMAAKH W OlpeAcAseTcs
ONBLITHHM MNyTeM; (L P

@ — NOJOBHHA PACCTOAHHA MEXKAY JAPCHAMM;

it —rayGuRa HANMOJAHERHS APEHH BOAON,

Tak xax Beanunna h o6uuHO BecHMa Maas (n 0COGEHHOCTH MpH
CHCTEMATHYECKOM fIpeHaXe), TO €K MOMKHO npeneGpeus, Pewus
{pa'anenne (1) OTHOCHTE/ILHO @ M 3AMEHNB B HeM 20 = L W Ypay=H — S
e H — nepsonayasbHas BHCOTA YPORHS FPYHTOBHX BOX H S —
TpeGyeMoe NOHMIKEHHE STOTO YPOBNA B MOKAYAPEHHOM NPOCTpPAH-
CTEE), IPHBEIEM ero K CAeAyIouleMy nuaYy:

L=2a=2(H ~ Y 7‘ : @)

N I'BAI 88‘6' Hu B, M., Tputok rpyntonmx mwoa x sogoc6opam, Mspectns HUMD
"B"ené punkon B. B., Teopwa dmanrpaunn u ee npHMenenue B obaacTm

= Appuraumm n apenaxa, 1939,
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Jle6ut apenst Ha 1 noz. s ee AAMHBI COCTABHT:

g=pL ®
# Bce# ApeHw |
Q=gq-l=p-L-l (3a) |

Mpumep, TpebGyetcs HAHTH PACCTOSHHE MeWAy APEHAMH I PACXOA APEHH TPH

3AaHAKIX: _ Nitia
S=10x H=20ux k=05 Meymxu,
p = 0,006 m/cymru; £ == Jamua apens =200 x.

L=22.0—1,0) -/ 5oos =6824 «

M coraacko topmyae (3): |
Q=g+l = (0,005-63,24)-200 = 63,40 u/cymuuws0,73 a/cex.

Ypasuenne Kocrakona. Axan A. H. Kocrakos, ucxoas us
YCJAOBHH PaBEHCTBA PACXOMOB NPOCAUMBAIOUINXCH B rPYHT aTMochep-
HEIX OCHAKOB H HNOJCUYHTAHHOTIO
YMHOMEHNEM 1A0IaAH XHABOTO
CEMeHNN IPYHTOBOrO MOTOKA
HA PHAPADANMCCKHA rpajHedT,
BUBOANT YPABHEHHE TIPHTOKA
BOAM K JApeHe, 3aJ0XKEHHOH
B CAMOM DBOJOHOCHOM Caoe, |
[peanoaaras ray6oxkoe 3ane-
FANNE NOAOYNOpA, OH CYHTaeT, |
HTO NOCTYNACHHE BOALI B IPEHY
NPONCXOANT 110 BCEMY CMOYEH-
HOMY HEpHMETpPY €e, 10 KOH-
«Pur. 46. Cxema npuroka Boas K apeHe UEHTPHUCCKHM  NMOBEPXHOCTAM

npu ray6oKoM 3aacrandi BOAOYynopa PABMOrO  NANOPA,  YXOAAIHM

B rAyOHHY ¥ NPHHHMAaeMbIM 34

oxpyxkuoctH (¢pur. 46). B COOTBETCTBHH € STHM NOJYUCHHOE aKanl.
KoCTAKOBHIM ypaBHEHHE HMeeT CAeayiomuil B

g=p(5—x )=oxk G, )

Mo dopmyase (2):

The p u L—no npeablaymemy;
o — Mepa JJIHHB! AYTH.
Murerpupys najee 3TO ypaBHEHHE B MPEALAAX OT X==a JIO X =X
#or y=0 g0 y=y (rae a—noJOBHHA IMMPHHBL APEHANHOH TpPaH-
QieH), aBTOP NOJY4aeT CJAeAylollee BbIpaXeHue:

L
p—2——ln—§-——p(x—a)==kay (5)
AN
q'=ln—'£—=kay. (5a)
[Mocaeanee ypapgHeHue sBJASETCA OCHOBHBIM YpaBHEHHEM axal.

KocTakoBa A8 UPHTOKA BOABI K JAPEHAM CHCTEMATHUECKOrO JipeHaxa
npu rayGoOKOM 3aJeraHuH BOJAOYNOpa.
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~ [lpx npuTOKe BOAB K JpEHE C ABYX CTOPOH &=, TOIAd BHIPa-
eHHe JUI8 TPHTOKA BOAM K JPEHE NOJAYYHT CAGAYIOmHA BHA:

=kh '
g5 - ;) (7)
ln-&- ’

| 'ne
-—)1 -
2 S

/l —rayGuHa MOTPYKeHUs JPEHH B BOAOHOCHHH CJOM;
d — aunametp apens (d = 2a).

dopmyaa axkan, KoctaxoBa Hamwa A0BOJALHO MHPOKOE NpUMEHE-
HHEe B HPaKTHKE.

Mpumep. TpeGyerca OnpeieanTh PACCTONHAT MEXAY APEHAMH H PacXoa ApeHs
NpH 3aMAHHBIX:

k=3,85 m/cymru; p=0,06 m/cymxu; h=1,0 u; d -0,20 M 1=100 A

Janaemca L =80 m.
Torga no ¢opmyae (7) GyaeMm uMeThb:

80  3,14-3,85-1.0
0,05‘§_= 80
10,20

= 2,0

1]
L
Q = gl =p 5 1=2,0-100 = 200.x%/cymxu = 2,31 a/cex.

Jlas TOH Xe CXeMmbl FHAPOre0JOrHYECKHX YCJAOBHE B yKa3aHuof
puiine pa6ore B. B. BeaepuukoBa npejnaraercs JOBOJBHO Npoctas
dopmyaa aas onpeneseHHs PACCTOAHHA MEXAy JAPEHAMH B CHCTE-
MATHUECKOM ApeHaxe:

L Sectley o) (8)

FAe ¢, — pacxoa BOAH, NpoCayuBaomencs Ha EAHHHIY Apenupye-

MOR naomanu; ’
h — npeBHmeHHe KPHBOH JAENPeccHH HAA JAPEHOH nocpeaune

MEXYy ApPECHaMH.

dopmyaa (8) moaydena rHAPOMEXaHHYECKHM NyTEM.

- Caejayer OTMeTHTb, 4TO 3Ta (OPMYJa BHBEJCHA H3 YCJIOBHHA,

) NPUHATHIA pasMep ApPEHH PaBeH HJH 604bIMEe KPHTHYECKOrO,

. TAKOro pasmepa, NpH KOTOPOM HAJX APEHONH NO YyCAOBHAM ee

f'f‘-;';’;-» H BOJL0O3aXBaTHOH CHOCOOHOCTH OCTATOYHOrO Ha-

P (anucanns) He oGpasyeTcs u TakHM 00pasoM JApeHa sBJAAETCH

OANTOMACHIOR®, uTO OOBYHO W OHBAET B JAEACTBHTENLHOCTH.

AIKE CKA3aTh, YTO YKA3aHHLIE YCAOBHS A0/KHEI GbiTh COO-

MM M s npeAniaymux  (GopMmysa; HHaue B pacyeT AOJMKHBL

JGIL COOTBETCTBYIOmMHE NONpPaBku (CM. HHxke crp. 87).

o sl Y

.
Wk

. " B
LA .'f'M ONpeeanTs paccTOSHHE MEXAY ApeRaM#, eciau H3IBECTHO, 4TO
-, 'alll BOAM, HpocaMiBaoLeiics B FpyNT, g = 0,00 # MakcumasbHOE AONYCTHMOE
 IpRMIEINe Aenpeccnoinoi xpusoi Hax apewoi A =10 i.

N0 Hpsatmnis shonsiannd
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N

DJIIM €€ K HECKOJAbKO WHOMY BHILY:

Q=1.k.”';",”;”'-z.k’i;i'_"1°, & (3)

)
ﬁ-,?—'f €CTb HE YTO HHOE, KaK CpeaHn#t yKJIOH muu Ae-

"l '.,g' (opmyac (1) pasHocTh KBajApaToB jlfl'xa CyMMY ¥ pas-

: G,

Ulita /, 3aBHCHT T/IaBHBIM O6GPas’soM OT CTENEHH BOAONPO-
OCTH IpYHTAa W OnpejaenseTcs OnbTHHM nyTeMm. Jlas npu-
RIIINX Oke pAacdeToB NMpH NPOCKTHPOBAHMH ADEHANKER Npog.
MAMCHCKHA' peKOMeBAYeT NPHHUMATH CAeAyIOmHe SHauenus /,:

1) ian nanGosee npornuaemsix rpyatos  0,003—0,006

w MECKOB 0,006—0,020
. TeCyaHbIX MOYB 0,020—0,050
w CYFJIHHHCTHIX TPYHTOB 0,050—0,100
v«  TAXKEANX TAHH 0,150—0,200

Wopmyaa (3) morsa Obl NPeACTaBASTH HHTEPEC AAS NPAKTHKM,
TAK K HEe COAePXHT B Cebe BEJAMYHHBI pajuyca BJAHSHMA, AAs
OlipeacacHnst KOTOPO# Gonee HAM MeHee HaJeKHHX CHOCOGOB NOKA
Ne nmeercs (om.mmke crp. 102). Oanako Bxoasmas B HEE pacueTHas
~Woncranta /y Takxke sBASETCA TPYAHO ONpeAeauMOf.

lpumep 1. TpeGyercs onpeneants ReOHT apenw, 3aa0KeHnoil lu [ nope
UPKW npuToke K yedl Boawd € ABYX CTOPOM, ecan aano: H==30 M; he=020 x;
- Rl Mjeymru; R =50 a; 1= 200 x. AR

| ; o ¢gopuyae (2): St 4

‘ Q=200 - 5 — 55— 1792 M¥/cymxu = 2,08 Ajcer.

lipumep 2. TpeGyercs onpeneants AeOHT APEHN, 3aI0KEHNON WA BOAOYNOpe
- HpK npuToKe X Hell BOAB C OAHOMN CTOPOHH, €CAH AAHO: TPYHT—NECOK; [ m=d 0 ;
N 020 M; k=15 mfecymru; =100 x; I, cornacno mamumm I, M, Kamenckoro
Hpusenm pasuniv 0,013,
. o &puyne (3): P
44-0,2 4 8
Q=100. I5=—5— - 0,013 = 40,95 a8/cymxu = 0,46 a/cex.

Jlasi nocTpoenys N€npecCHOHHLIX KPHBHX MOHIKEHHOIO YPOBHS
PYNTOBEIX BOX B paioHe NEHACTBHA JPEHAXKA MOKET ObTb npH-
HEHO ypaBHeHHe 1apaGoJiel, uMeomee CaAeaylomul BuL:

=20, (4)

§ ¢ — yneabHbl ne6GHT apeHaxa Ha 1 noz. M ero AAMHH;
V== BHICOTA YPOBHSA IPYHTOBHIX BOX HAA JIHOM JPEHH B pafioHe
ee NeHCTBHA Ha PaCCTOSHHH X.

Heo6xonuMo OTMETHTB, YTO NPHBEACHHHIE BHIIE dopmyabl Bhi-
CHbI, HCXOAA M3 YCJOBHH rOPH3OHTAJALHOIO 3aJeranus BOJOYMOpa.
10 Kacaercs CAyvaes HAKJOHHOTO 3aJeraHusi BOAOYNOpa, TO AAs
X D Hacrosuuee BpeMs JAOCTATOYHO YJNOBJACTBOPHTEJbHHX pelle-
WWA Tex e 3amay He MMeeTCH.

! Kawmenckuii I H, Qunamuxa nossemuux soa, u. 11, 1936.
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Ypanuenue (8) pemaercs rpaduueckn. Jlis 8TOro npHPaBHABAIOT
MACTH YpPABHEHHSI K HEKOTOPLIM BECJAHYHHAM:

(&) =n ,

2 A

Hm+| s ylm-H (9)
=@

Hm+l _yzm-H ’

@ YEro CTPOAT A KaXJOrO H3 NOJAYYCHHHIX YPaBHCHMA Kpu-
(ur. 48) B cucTeMe KOOPAMHAT, TO OCH AOCHHCC KOTOPOI
WANAKBAIOT B MacliTabe BOSMOXHHE 3HAUCHHS BRJAHYHHBL M, T. €.
1 1,25; 1,75; 2,00, a no ocH OpAWHAT BEJHYHHH b H € npH co-
DIBCTCTBYIOIAX 3HaueHHax m. [loayuenneie TakuM OGPA3OM TOMKH
WPUBWX b B € COeAMHAIOT NJA4ABHBIMM :
HNIIME, NTepeceYeHHe KOTOPHIX, Cnpo- f
~ QNrMpoBaHHOE Ha oOCh abcuuce, JgaeT
- NCKOMOE 3Ha4YeHHE M.,

o~ -
A
33

Hoconepiientbie  FOPH3OHTANLHBIC JAPEHH!

Benyuursr B ue
o

‘Pacyer HECOBEPMIEHHEIX TOPH3OH-
TOALHBIX APEH NPEACTABAACT HCKAIOUH-
TeALHO CJAOXKHYO 3ajady, A0 CHX IOP . |
HEPASPEMEHHYI0O  YAOBJAECTBOPHTEJLHO. 05 L0 15 20 25

[lepebie HCCAEAOBAHHA ABHIKEHHS Kospuuuenm m
IPYHTOBBIX BOJA K HECOBEDINCHHBIM BO-  gyr. 48. Ppadik aam onpese-
nocGopam (aperam) B YCJAOBHAX 6ac- nemns meawumnst m n Popuyae
ceflia M TOTOKAa TPHBEACHH B Tpyle - Cupexepa
nupod. Jhorepa ,Bonocradxenne ropo- ;
aop“, OaHako MOJYYEHHBIE HM YDaBHEHHs IPAKTHUCCKOrO npume-
MCHHsI HE MOJYYHJH BBHJAY HENOBEACHHA HX A0 PacueTHOro Buaa,

JI0 KOHIA npolaOro CTOJNETHS NPHHHMAAOCH COIMACHO TEOPHH
Ilnerse, 4T0 TPYHTOBHE BOAB IOCTYNAKT HOX ACHCTBHCM CHJBL
TIKECTH W YKJIOHA AENPCCCHOHHOH KPHBOR B OCYIINTEALNME KAHABSI
© MCKJIOYHTEABHO uepe3 OTKOCH. TeopeTHYeCKHMH HCCACHOBAHHAMHU
- upod. H. E. XKykoBcKkoro y Hac H He3aBHCHMO OT nero npog. Popx-
 refimepom B I'epmanun, a Takxke onmiTamu k. [lenwnka B loanau-

Jiti, GBIJIO YCTAHOBJAEHO, YTO NOCTYMJIEHHE BOJBI IPOHCXOANT H Yepes

~ JMO, T. €. IO BCEMY CMOYEHHOMY IEPHMETPY KAHABL, B TOM CJayuae,
~ LCAM KaHaBa He JIOXOIHT CBOHM JHOM JO BOAOYHOpA.
: Hiok, TMennnx (1907 r.), onyckas B IPpyHT NheaoMeTpHYECKHE
- TpyOKH HA pasanyHbie TAYOHHB H HA PASAHMHLIX PACCTOAHHAX OT
KANaBel, M3yya] H3MEHEHHE HANOPOB IPYHTOBHX BOA B cdepe aei-
~ CTpus ApeHnaxa. ,

OnpiTet wHx. [lennHEKa NMOKa3aaW, YTO KPHBHIE IOBEPXHOCTEH
PABRHOrO HANOpa PacnosaraloTCs N0 KOHUEHTPHYECKAM NOBEPXHOCTAM
- BOKPYr CMOYEHHOI'O NepPHMEeTpa KaHaBhl, nepecekas ee OTKOCH, TaK,

Wro nanboaee ynaseHHbe OT KaHaphl NOBEPXHOCTH ABJAAIOTCA I0-

HEPXHOCTAMH HAaUOOJLIIEr0 Hanopa M YTO HAMOP YMEHbUIAETCH 1O
. Mepe npuOAMKEHHS K CMOYEHHOMY NEpHMETPY.
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g Ypaanem (10) noxyyeno
KaJAbHOR QuAbTpPaLHR BOAM B
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BIET DARAHEA OCTaTouHOro Hanmopa. O6pas3oBaHne OCTATOYHOrO
MOPA HAjA ApeHaMH AAs NPeAJaraeMuX Bhlle KOHCTPYKTHBHLIX
THuon apenaxeit (¢ ¢puapTpyomel 06CHNKOR) MPH COGAIOACHHH
yeaonnft, ykasannuix HHxe (cm. crp. 101), Maao BepOSTHO.
~ Bee npuBeienHue BHme DeUICHHs ONPeAeNeHHs HPHTOKA BOLM
K NOCOBEPNICHHKM JPEHAM fABAMIOTCH NPHOAMMKCHHBIMH.
~ PaccmoTpuM Taxke HOBE, Pa3paGOTAHHHE B NOCAGAHHE TOALI
- INApOMExaHHUeCKHEe METOAB pacueTa HeCcOBePmEHHWX JApeH (pa-
~ Ooru B. W. Apapnna, B. B. Beaepuukosa u C. d. Apephinopa).
: Pemenus B. M. ApaBuna® ocnoBauw Ha pa6otax akan. H. H. [Tap-
- JOBCKOrO M HMEIoT B BHAY paboTy JApEeH B YyCAOBHAX IPYHTOBOrO
Oaccelina. | R
B. M. Apasau npu peumreHHH IOCTABACHHOA 3afaum HE YMHTHI-
- I BLICOTH! BHEIKJIHHHBAHHS FPYHTOBEIX BOJ (paspmiBa ypopHed—rak
~ MU3NBaeMoro ,MPBIKKA“) y JPeHH; nocAemuss ke npu padore
~ OAMHOYHBIX ApeH (B OCOGEHHOCTH B FOJOBHOM JMPEHANE) MOKET
~ NMETH BeChbMa CYmECTBCHHOE 3HauYeHHeE. Pt e

B. B. Benepuukor? nas pemenns 3ajad 10 HPUTOKY BOAKI
K OCYlmHTeJNbHHM KadaBaM M JpeHaM npu O4YeHb rayOOKOM saaera-
I BOAOYNOPA NPHMEHHA CBOA MeTon (BHAOH3MEHEHHE METOMA
Kupxropa), KOTOph# NaeT BOSMOKHOCTD ONPEAGANTH NEANUMHY
yuacrka peixoja (mpbiKKa). Rir o

C. ®. AseppsiHOB ®, HCnoOAb3ys ykasanuui mMeToa Beaepunkosa—
Kupxrodda, BMBOAHT ypaBHEeHHE KPHBOH MEHPECCHM npu padore
FOJIOBHOH ,BHCAYER® ApeHB B yCJAOBHAX OaccedHa:

=2 a2 n(+E)+ 2004 o

E Fie V-~ npeBHmeHHe TOYKH KPHBOR ACHPECCHH MHOA JHOM JAPCHH;
. X — pacCTOAHHE OT JIPEHH JO PaccMaTPUBAEMON TOUKM;

Q — pacxon ApeHsl C ABYX CTOPOH Ha 1 noz, a ee jauiuu,
Ypasuenne (19) BuiBefeHO € y4eTOM BEAHMHHL YUACTKA Boi-
~ Xopa h,. Beanunna yuacTKa BHIXOZA OHpeAeaAercs no Qopmyae:

h,=0,221 —er S (20)
Ecan yuects pacxoa JAmmb ¢ OAHOR CTOPOHE, TO:
hy=0,441 %, (20a)

fie Q" —pacxon ¢ oaHoi cwobo’nﬂ‘.,

' !'OAI asuu B, W, lNpurox rpysToBux soa K sopocbopam, Wssecrus HUUD
' "Beaepunxos B, B, Teopus ¢uasrpanuu u ee npuMeHeHue B ob6aactH
Mppuranin w apenaxa, 1939.
- VApeppanos C. &, [loaronaenne npu KpynuoM rHAPOTEXHHIECKOM CTPOH-
~ teanerne n 6ophGa ¢ ero nocAeACTBHAMM, AMccepr. paGora 19371938 rr., Moc-
E BRI FHAPOMEAHOPATHBHBIH HHCTHTYT. |
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-";7- nepeMeHHBX Tpt .
Th NeOHT ApeHn Q.
HA npuMepe.

ee NAHHR NpH
0 -28 00 M/cymru.

(¥, x n k), MOXKHO METOJOM I
- Iloabsopauue STHMH dbopm
ol Mpumep. Tpebyercs onpeneam&
X - TIPATOKE € 1BYX CTOPOH, €CAH JaRO:
3anaemcs 2-1170 ; 3
g =0,54; In2=06; xn(1+-¢-. =
[ln2+ln(1+ +.—6-|n, e 0,00 4,08 41,048 =582.
Toraa no ypasaenuio (19) ¥

y=i

Tax KaK % L‘,%%éala&

TO B RAHAOM CAYNAC BOBMONKHO MO
pn nepectere no ypanueamo @1

i/, . IMpusenennnie q;opuy.nu nunex ; '~:lla ‘ycnonnﬁ paGoT
- OJMHOYHOM xpeHw B Gaccefine rpyn TOX '
- Tosromy aaa pacuera TONOBHBIX
 HHX OAMHOYHBIX JApeH, paGoTaiomu
~ TOKa, yKa3aHHHE yDAaBHEHWA He BII
ws ﬂepnas NONMTKA pelleHns 3Tl

3 petbd)uou 1, KoTophe, uonbsyncb

"" (17, e, necosepmea~
y | TPYHTOBOro HO-
cae.uana Xongom
'uombopuuux 0T0-
paBHEHHST KPHBOH

npm pacue ',,

4

aenpec cnn TPYHTOBHX BOX, 4TO 0. |
') HEBO3MOKHO. 3 Hen
Onnako noayuensas umu dopmyaa As bﬁﬁe&umu BeAMUHHE

Al 1IOTOKA, TepexBaTHBAEMOro ronomoﬁ ApeHoit, BechbMa

(22)

{ j‘rosoro noToxa;



".pnzaa (22) He yuuTmBaeT yuwactka Beixoja. [loassosanne
A0fl (22) ocAOKHACTCA TEM, YTO ONpeNeJeHHe BeaHunun Q,
efyer npopeaenHs AOBOJBHO MOAPOOGHHX M JOPOrHX H3HICKA-
GALCKIX paboT, KOTOPHIE B CAydYae CAOXKHBIX I'HAPOreoJOruvyeckux
yoaonmit Moryr M HE JAaTh AOCTATOYHO HAMEKHBIX JAHHLX A%
pacuera,
PacueT npuTOKa BOAM K APEHAM MOXeT OuTh NPOHIBEACH H 1O
- PWAPOAMHAMHYECKHM  CeTKaMm JIBHXKCHHs, NOCTPOCHHHIM rpadu-
| MOCKNM MeTOfoM. DTOT MeTton, npexsoxenubii npod.E. A, 3amapu-
© MMM ', B HacTodllee BpeMs IIHPOKO NPHMEHSIETCS NPH HIYUCHHH
© Mhpaxrepa (HABTPANMH 4Yepe3 3eMJAsHbe NJOTHHE M onpeaeae-
Wil pasmepa GHABTPANHOHHHX DPACXOZOB.
BB nocaeanee BpeMa AeAAIOTCH MONBITKH MPHMEHHTH 5TOT METOA
M JAAst pacyeTa MPHTOKA BOAB K JApeHaM. DKCHEPHMEHTANLHLIE
- MCcAeaoBaHus, NMPOH3BEAEHHBIE aBTOPOM HacToAuleH raanu B 1939 r.
» HMucratyre Bojgreo, nokasaad, 4TO TOYHOCTH IpauuecKoro
- MOTOJA pacyeTa OJMHOYHBIX JAPEH II0 CeTKaM JBHXCHHA NPH H3BECT-
' MOM HABBIKE HCHOJHHTENA ABAAETCH BNOJAHE NPHEMACMON MAf npax-
Tuueckux nesaeit. Onucande oO6GWHUX NPaBHA  MOCTPOCHMS CETOK
JABNKEeHHs JOBONBHO moapoGHO M3a0XeHO B paborax E. A. 3ama-
puna (cv. nurupoBanubil Buime Tpya) ¥ H. K. Capunckoro

B npakrtuke pacyera ne6HTa ONHHOYHBLIX TOPHIOH TANLHLIX JAPEH
HAlAN NpUMEHeHHe FraaBHLIM oGpasom dopmyast Jlomon-Tuma u
Kocrakoea.

[lposesennwie B Mucturyre Boareo skcnepuMentanbune padoTh
NO3BOJHAH aBTOPY HACTOAIEH TrJaBH MPOH3BECTH NPOBEPKY HA
ONKTHOM MaTepHaje CymecTBYIOMHX GOPMYJ Pacydera ropusonTaib-
MWX JIPEH M BHIACHHTH 9(P(PEeKTHBHOCTH paGoOTH rOJOBHMX ApEeH
I} 3aBHCHMOCTH OT BBICOTHI 3aJIOXKEHHS HX HAA BOAOYIOPOM,

[lpoBepke OLiid NOABEPrHYTHI:

1) Ias ycaopu#t Gacce#ina—dopmyan: Jliomon-Tuma (2),
akon. Kocrakosa (12), npod. JleG6ensona (11) u (11a), aou. Kos-
aosa (13) u (13a), unx. AsepbsisoBa (19) m merox aou. Yyraesa.

2) Hass ycaoerui mnortoka— popmyan: Jlomon-Tuma (1),
axan. Kocrsxosa (12a), Xond-Tpeddna (22) n meron aou. Hy-
raesa.

[Tosyuennsie pesyabTaThl cBejeHnl B taba. 3 man ycaopuit Gac-
cefina u B Taba. 4 paa ycaosuit moToka M maobpamennl ma rpa-
(pukax B BHAE KPHBHIX JAebGHTA JPEH B 3ABHCHMOCTH OT HX MOJO-
JEHHA HAA BOAOYNOPOM H BEJAHYHHB HABHCAHMI.

Ha ¢ur. 52 u300paxeHsl KpHBWE JEOHTOB HE3aTOMJIEHHBIX
OJAMHOUHKIX ApeH aiasd ycaosu#i Gacceiima, a Ha ¢ur. S3—uaa yciao-
Bnft noroxa.

Ha ¢ur. 54 n3obpaxensl KPHBHIEC JACOHTOB OJHHOYHBIX JAPeH
I 34BHCHMOCTH OT BeJHUMHLI HaBHCAHMA (OCTATOYHOrO Hanopa) Aad
ycaopnit Gaccefina, a Ha QHr. 55— AAA yCAOBHH NOTOKA.

| 3amapun E. A, Muaponnnamuyeckne cerkn nemxenus, Hayuuwe sanuc-
kn MUHB, 1937.

S 'npnnckuit H. K, Cpabuueckoe nocrpoenye rugpoaHHAMHYECKHX CETOK
M cayuan GuaLTpanue B OXHOPOAHMX rpynrax, 1939.
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no NEePBEIM ABYM d)OP'
OOBHO 3aHMKEnHe, a
) dopmyre Kocrakosa —

¢ BeAHYHHH NeGHTOB JpeH.
nebuta aped no Xondy-
, ‘npn G6AH3KOM 3aneranny
A 1a€T BEJHYHHBI, GJAH3KHE
ecxa HAG110 ACHHBIM. Tpn
H XK€ pacCTOAHHA JPeHb
Opa STH BeJAHYMHBl NPH-
OTCA K Ae0HTaMm, NOACUHTAH-
) Kocrsakosy. JleGuth apes,
Tauane no Kocrakomy, gaioT
, Kak # Aa8 cayvas Gacceii-
-__;. Opoe 3ashllleHne aeluTa.
= 'teuneu HABHCAHUA BTO pac-
[EHHE HECKO/BKO CrAaXHBACTCS,
_ noncumauuue no Kocrs-
KaloTCA C (akTHYECKH
4 : [BIMH.
{THI, NOACYHTAHHEE NO (op-
7 enGensona, ponpexu obmed
p_nocrn yMeHbweHus jebnra
APEHH OT BO-
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®ur. 52. Kpusue zebura m
JCHHHX OIMHOYHHX ADEH B 33BH-

[

CHMOCTH OT MX MOJOKEHNS ngno} %1 n-'

noynopos s ycaosufl Gacceiin

OOHAPYKHBAIOT Fa Sl E S,
JueHHe, 4TO, Kak 5_%”"" TR Oﬁ{wﬂ!m ot
D mmocs BHIIIE, SR - Yyzaels 5T | 7
€ HenpasuabLHOH o S e Xong- Tpepua
o camux ¢op- TR v HHbIE A
g eaennpoemnpo- 30 "’*j.;f
# JApeHakKHBIX COOpYy- =
a .-‘mxo'ropoe 3aBH- , :
aebuTa ApeH BNOJ- % ,.#4_ ;
CTHMO, TaK Kak ] B 4%
',0 -
“TPOCHHH  KpH-
KEHHOI'O YpOBH#A oa}m oo s S

BOA M NpH On-

: neoﬁxoxnuoro

@ur. 53. Kpusnie ae6ura HE3aTONACHHLIX OIH-
HOYHBIX APEH B 3aBHCHMOCTH OT MX NOAOKEHHA
HAIZA BOAOYNOPOM AAs yCaomu#t motoka
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51 A5 PAKTHYECKHX meJedl Gosiee NpHeMTeMo, Hexkean Gopmy-
omon-Tuma u Yyraesa, naioue 3aHHXeHHBIE SHAYEHHs nebuTA.
nMyuiecTso gopmyan KocrakoBa nepei NOCAEAHHMH 3aKIK0-
WICH W B TOM, YTO paaHyc BJNS- sac 000 ;
i K pxoauT B Hee B JorapudMu- Nk 49
CKOM BHJAE, YTO NPH COBPEMEHHBIX s
s N
Q.
N

(MCHLMA HETOYHBIX) METOZax ero
Oipejiesenns NPHBOAHT K MEHBbUINM
[ ll6mm6 npu npau(;nqecmxx pac- L
Herax pebnra apen. Popuysa Xong- ol & =
"Fw spdua Takxke AaeT NOCTATOYHO ;S .,g
KOpolHe pesyabTaThl, HO BXOAsSAN - —W
Il Nee BeJMYHHA NOJAHOrO pacxona 3 £ B R
@ ncerja Jerko Moxer OHTh onpe- s 2 161 KRS

Jieacna. §\

-
.

NPH PASINTHOM TIONOKCHHH
S——haxTruccKkH Ba6AOACHILIC,

[--ne gopxyse Jiomou-Taua; 2 -no Gopuyae Kocraxosa; 3—no dopuyac Yyracea; #—no dpopnyae Xond-Tpeddua

- Jlas  npakTHYECKHX ueJell npn o
lojicieTe 1e6HTa ApeH BOSMOXKHO g | L Af
HPUMEHSTD: S

.
Chom
-

NEpIeHEbX ropnsou'zanbnux JpeH T ‘Q
n ycaosusax Gaccefina (nanpumep npu SRR Sudl
 HPOCKTHPOBAHHH KOJABLEBOro Jipe- eSS
~ Mika) opmyay akaa. A. H. Kocrs- siohed o]
Kona (12) =
) npu pacyeTe OAMHOYMBIX Apen &
 TeX Ke YCAOBHAX, HO NpH pac- ~
NOJI0XKEeHHH X BOAM3H BoxoeMa (Ha- §.
- Hpumep GeperoBoit ApeHax) METOA 9
X
S

Myraesa;
. B) npH pacueTe OJAWHOYHBIX HECo-
~ WEPIIEHHBIX TOPH3OHTANBHHIX JAPEH
Il yeaoBHsX noTtoka (Hanpumep npH
IIPOCKTHPOBAHHH TOJOBHOTO ApEHA-
0) ¢opmyaw akan. A. H. Kocrs- =38 2 §
Nona (12a) n Xond-Tpedpdua (22). W
[1pn nocTpoenun aenpecCHOHHBIX §
Q,

HX Baa BOROYNOPOM Aas vCaopwit noroxa

S =

3%

—y

~ KPHBLIX NPH NPHMEHEHHH KOJbIEBOro
i Geperosoro apeHaxa caeayer
HoansoBaTecsa ypasuenuen (18). Ilpu
JICUCTE TOHHKEHHSA YPOBHA TPYHTO-
WX BOJL HAa 3amHUIAEMOH TEpPPHTO-
N 104 pedcTBHEM  ,BHCHYEro®
TOJOBHOrO ApeHaxa caeayer MHOJAb-
Honarsca ypasuenusma (19) n (21), :
(/LA 1B HHX BMECTO pacxo/a Apenst Q :
hoaniuny Q, — Q (Q, — noanptit pac- L.QLP :
A0/ 'PYRTOBOrO MOTOKAa A0 PabOTH QQQ Sl LA L I0D
il "“ama)o : S 3- N o~ o

~ DppexrunnocTs paGoThl HECOBEPMIEHRHLX FOJOBHMX JApeH onpe-
AOMAETCH KOAHMECTBOM NEPEXBaTHIBAEMbLIX HMH TPYHTOBBIX BOJ,
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AOARTETY s
g J

 rae n— nopo3nocTh rp‘ymi;‘ (AT T
‘ 1— NOPO3HOCTH DHALTPYOMEN 3ACHIKH;
Wy — NAOHIAAL OTBEpCTHH Ha 1 M' NOBEpPXHOCTH ApeHw B A,

pi nepesoxe Ha 1 70z, M APEHM HEOOXOANMAS MAOAAbL OT
BEpPCTHA papHa: T

%-%‘;";’i—fﬁ 24)

IMoso6HbM ke o6pa3oM MoXKeT OuTh onpejaesena neobxoanmasn
nAomaab OTBEPCTHH B JApEHE NPH HAAWMHH MHOrOCJAOHHOH (HAb-
Tpyontefl o6¢cunkH. B aTOM caywae BEAYTCH NOCAEN0BATENLHHE
pacuers, nepexojis OT OAHOro c¢Aos oO6CuAKKH K jpyromy (BkAiouas
camyio ApeHy). E

y n avep. Hawo: n=040; ny=020; kw2 sweymru; ky=20 xjcymxu;
= . M >
Tpebyerca onpeacants MIOWanh ornepcriit apenu wa 1 7oz u ee Rauns npn
omiocaofinollt ¢purbrpyomef obehnke. ;
o dopmyae (24) nmeenm: el
3,14-20.0,40.2
m°=-—lim-%~.w’°—- =126 cat,
Wmes jpannue o npeAernot BOMO3AXBATHON CHOCOOHOCTH npeuu,‘
MOXHO ONpEeAESHTb, MOAB3YACH NPHBCACHNNME BHIIE PACHETHHLIMH
dopmyaMu, BeAHUHHY HABHCAHNS BOJW HAU APCHOH. v
YKazaugulit MeTOA ONPEeACeHHA BEAHUNHW OCTATOYHOrO Hanopa
ABASETCA BECbMAa NPHOMMKEHHWM, HO AR NPAKTHYCCKHX UeaeH npH
OTCYTCTBHH APYrux Gosee TOUHHLX pemenuit proase AonyCTHM.

4. Paanycn BAHSHNA np‘e'lml'mux COOpyHenui

k Onpeaenenne pacyeTHHIX HAYEHIH PASNYCOB BAHAHNA APCHANKHBIX
' coopyKeHnit npeactasaset 6oabmue TPYAHOCTH, OHH onpeseasoTcs
HENOCPLACTBCHHLIMH HAGMIOACHHAMHE NPH ONLITHLIX OTKAYKax B No-
JEBHIX YCAOBHAX H 110 TEOPETHYECKHM H sMuupuueckmm dopmyaaw,
NPEAJNOKCHHHIM Pa3AHUHBIMI aBTOpaMH. OnpeneaeHne pagnycos BAHA-
HHA l;g;ouou ONBITHHIX OTKA4eK OHJIO pacemotpeno setme (ra. VI,
crp. 48).

M3 npeanoxeHHblX SMIHPHYECKHX (GOPMYJA B NPAKTHKE MCKYC-
~ CTBEHHOTO TOHHXKEHHA YPOBHS IPYHTOBHIX BOA HaHOOJAbmee pacngo- '
~ Crpanenne noayunan dopmyast 3uxapara (25) u M. I1. Kycaknua (26):

R=3000-SVk; (25)
R=575-S VEH, (26)

MOINOCTL BOJOHOCHOTO CAOR B J¢;

PAYOMNA TOHUKEHHS BOAL B KOJOAUE B M;

miuenT GuabTpanus B M/cex.

IMYAR (26) nupeaena Ha OCHOBaRHHH FEPMAHCKMX JAHHBIX NO
ANBHIMM BOMIDKCHIGIM K NOMOMIH  MHOTOKOOARIHLX yCTa-
R -



)pMya (26) nam1a x0BOABLHO MUPOKOE MPUMEHEHHE B MPAKTHKE
KTHPOBANHS TIPOMBILICHHHIX ApeHaxei. PopmyJod (26) caenyer
OBATLCS NPH NpeJBAPATEAbHBEIX pacdueTax APEHaXKHBIX COOpy-

I paGounx ¥ TEXHHYECKHX NMPOEKTAX BEJTHYHHY pajnyca BAMsHH
GAYCT YTOYHATDL MO JAHHLIM ONBITHHX OTKAueK.

, YCAOBHS ABHXEHHS MOA3EMHBIX BOA B HEOAHOPOAMBIX rPyHTAX.
llonnTe o cpeanem KodduUHEHTe (DHABTPAUNUN

[lpn paccMOTpeHHH JABHMKEHHS TPYHTOBHIX BOA K APEHANKNMLM
OOPYIKEHHAM NPEANONAraN0Ch, YTO 3TH COQPYKEHHs PabOTAIOT b yC-
- ADINAX OAHOPOAHOTrO CTPOPHHS BOAOHOCHHIX MAACTOB. OGKYNO HpK-
~ ADANTCA HMEThb JeJM0 C HEOAHOPOAHLIM CTPOCHHEM ROAOHOCHLX
~ IInCToB.

B oanOopOAHBIX MJacTax yCAOBHs BOJAONPOHALAEMOCTH OMMIAKO WM
I BCel paccMAaTPHBAEMOH TOJIIH; B HEOAHOPOAHBIX ONM MOIYT
 IAMEeHATBCS KaK B BePTHUKAABHOM, TaK H B FTOPH3OHTAALHOM NHANPAN-

Aviix. [TosToMy BeJMUHHA BOAONPOHALAEMOCTH B OTACALNMY ‘-
. L1ux naacta OyAeT HeoAWHAKOBOM. XapakTep H (OpPMA AMIIKEHIs
; JPYNTOBBIX BOA B HEOAHOPOAHBIX MAaCTax OYAYT OTJANUHM OT ANM-
WEHHS B ONHOPOMHBIX NIacTaXx.

YpasHeHns NBHIXCHHS TPYHTOBHIX BOA, BHIBEACGHHLIC N OMNO-
POJAHBIX NACTOB, HE MOrYT OTBEYaTh ABHXKEHHIO PPYNTONMX RO
i HEOJHOPOAHBIX MJAACTAX, TAK KaK KO3(GHIHEHT BOAONPOBOANMOCTH,
WXOAAmMHA B 3TH YPaBHEHHS, B 3TOM C/yyae CTAHOBHTCH HEPEMEHNOH
I BOJNYHHOH,

HexoTophie NOMBITKH TEOPeTHYECKOro OCBEHICHMs YCAOuMN anu-
IKCHHSE TPDYRTOBBIX BOA B HEOZHOPOAHBIX MJAACTAX BCTPEUAIOTCH elie
y Jliorepa n llyabue, a rakxe B nocaenneit pabore [axaepa u ap.,
IO OGuel, CAOKHMBUICHCH TEOPHH ABHXEHHS TPYHTONMLIX BOML B HEOL-
HOPOAHBIX MJAACTaX, OTBEYAIOMEH NPAKTHYECKHM JAMAUAM, ML N0
nocaennero spemend e umean. Jiums . H. Kamenckuf ', Gasupyscs
il BHIBCICHHOM HM 3HAYEHHH CpPEeAHEro KOS(UUHENTA (HALTPaIHY
lAacTa, naeT ypaBHEHHs ABHKEHHSA TPYHTOBBIX BOA JAS PASANYHLIX
CAy4aeB 3ajieraHHsl M YEpeAOBAHHSA BOAOHOCHLIX NAACTON,

Caenyer oTMeTHTB, UTO MOHATHE O CPEAHEM Kosduunenre Quab-
Tpauuyu BOAOHOCHOrO mJjacra O6ui/io BBeAeHO ewe Tumom, Buepsbe
HPHMCHHBUIMM JI/IT HMCCACAOBAHHA BOJOHOCHOCTH MNJACTA OTKAYKH.
Beanunsa BOAONPOBOAHMOCTH MOXET GHTL ONpPEAC/NCHA NYTEM OT-
KOYKH He TOJAbKO JUis OJAHOPOAHBIX, HO H A HEOAHOPOAHBIX mnJja-
C1oB, ¥ npeacrapaser coGoi cpeanuft KospuuHent (HALTPALHH
faacra. Tak kak cpepunit x03pHUMEHT PHALTPALLIN 3aMeHsAeT COGOM
KOS(HIHEHT BOAONPOBOAHMOCTH BCEro kommiexca, To . H. Ka-
MEHCKHA npeaJaraeT BOCNOJBL30OBATBCH MM JJS KOJHYECTBEHHOIO
BUWPAMEHHA BOAONPOBOAHMOCTH B YPABHEHHAX ABHIKEHHA I'PYHTOBBIX
NOM B HEOJHOPOJELIX MJAaCTax.

v
]

g

'Kasmencxuii . H. w ap, Llama:emse nox3eMyslx BOA B8 HEONHOPOMHBIX
naacrax, 1935.
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Onpenenennsie o 3710f (GOPMYAE KOSDHIHEHTH 1LIEPOXOBATOCT
(onwrte nenapramenta semaeaeaun CILUIA) naan aaa roryapubix TPyl
cpeanne suavenust n=0,011. Hopas ¢opmyra Manuunra, Ha3BaHHA!
dopuyaoit USDA, umeer caeaylomnil suu:

v = QORg.W M/ceK., (

dta dopmyaa nposepasach NPH AuaMeETpe Tpy6 or 10 g0 30 cax
Jlas He6oJbMHX AHAMETPOB OHA Aaer Ha 10—15 % npeyBeanuesHOE

3HAYEHHE CKOPOCTH. paitdt
U3 dopmya, onpeaeasiomux oxocr.b (v), MOXHO HAATH 3Haye
HHE YKJAOHA, COOTBETCTBYIOMIEro TOH MJAM HHOR CKOPOCTH. Tak, ®
dopmyan Illesn Gynem uMers:

10 ~
fron N I= —.
g - Co+d
| Vmax 7 -
i Z Moactapassn B sty QopMmyay upe:
7 / L/ o | 1/1  neapHue SHAMEHHS U, NOAYUYHM TOT MH
I g@“ HAMAABHLIA WAN MAKCHMAAbHHE YKAOH
o e KOTOpPHA MOMKeT OwThb AONyumieH AAH
< A ! JAHHOrO JAMAMETPa ApeH.
ST, 5 [ponyckuas cnocoGHOCTh ApeH
JATS 3 3&@' JOTKOB ONPEACASIETCS yPaBHEHHEM:
= . st i Q = vo. (6]
B 4 ©f ‘ 3
AWAVER., [IpuuEsTAS NPONVCKHAS CNOCOGHOCTE
| / JONKHA COOTBETCTBOBATH PasMepy OMXKH-
'k ) paemoro aebura apenni. [Ipu Hasnaye-
. HHH TOMNEPEYHOrO CevyeHHs APEHH Cae
I iy AYET PemuTh BONpPOC O TOM, AOMYCTH-
f R M SR T éa Au paboTa APCHE! NOJHBIM CeYeHHEM,
. Bs. 2 OAHOH CTOPOHK, B JAPEHAX JOJIKEeH
R -?I."r';ﬁpreﬁ“‘,‘?';: 8232321:.‘.”.& UHPKYJAHPOBATL BO3AYX H CeuCHHE HE
ki HAMOANENHH JOJKHO LEAHKOM 3an0JHATLCA BOAOH,

a ¢ ApYrofl—aasi yBeaHdeHnusi CKOpPOCTH
TeueHHa BOAM BO M3bexanue sacope-
~ MHN Apen HeoO6X0AHMO, uTOOL 3HAYCHHE I'HPABIHYUECKOro paauyca
0o makcumaababiM. B kpyraol TpyGe nanGosbiiee 3HaWEHHE
THAPARANYECKOrO pannyca, a CAEAOBATEALHO M CKOPOCTH TEUEHHS |
YURIOTCH He NPH NOJHOM HanOJAHEHHH TPYOs, a NpH 3aNOJAHCHHH
L 'y 0|8l D. -
MAKCHMAaALHAR Ke nponyCcKHAs CMOCOOHOCTL HMEET MECTO NpH.
i g escoty 0,95 D nosmodt BucoTh (¢ur. 58).
MG oOpaxkennsi Ha ¢rr. 58, no3BoAfeT pemarth 3aAauK
HOTA APRN BPR pasSHOM 3aMOJHEHHH HX BOJOH. DTO pemeHHe
ITCN K Caenylomeny. :
' ' AMAMETPOM ApeHsl, HAXO0AHM JJAsd 331aHHOro YKJIOHA |

- el
_— o4 g~

' i I AT T e



IYCKIYIO CIIOCOGHOCTH NPH TMOJHOM 3aNO0JAHEHHH 1o Gopmye:

5 a l
Q=w0="7.C, Vdl=0,79C,-d*-I* @)

. ‘Qopuy.ne (2) coorsetcTByIOmMYIO €if CKOPOCTH .
i oméuxaeuuﬂ ACOHT JApPEeHB ¢, HAXOAWUM COOTHOMIGHHE pa-
laon g Q.

1o rpapuky (dur. 58), Boccranasanpas nepueHAHKYAAP € ropu-
IAALHOA ero WKadsl, OT TOYKH, COOTBETCTBYIOmEHR COOTHOMIE-
W ¢ :Q, 1o nepeceuenust ¢ KpuBofl Pacxojia, HAXOAMM HA BEPTH-
AWION mKase rAyOHHY HANOJHEHHS JADEeHH B MPOUEHTaX.

1o touy ke rpaguky, BocCTaHaBANBAs NEPUEHAUKYANP C BEPTH-
NUABNOR WKadEl, OT TOYKH, COOTBETCTBYIOIIEH noayqexndug,nptmen'ry
MAOANCHIST ADeHBL, IO MepeceyenHs C KPuBOK CKOPOCTER, HAXO/LHM

il 'OPH3OHTAJNBHOR IMIKaJe 3HAuCHHE KOS(hHUHEHTAa Kk — nepexona

W CKOPOCTH NPH MOJHOM HANOJHEHHH U, K CKOPOCTH nph Halaensom
HOANCHHH 7.,

Tukas uckoMas CKOPOCTH ONPeAEAseTCs 1O GopMye:
Vg =R v,. . (8)

i Hpumep. TpeGyercn onpesesnrs rayOGHHY HANOJHEHHS JApenn o exopocrn
UANIN BOTL B HEH JIPH XAapaKTEPHSIX pEeKHMAX paboThl APEHAKA, ecan aano:
Wiay "= 0,99 ajcex; iy =348 ajcex; d = 0,20 u; I=0,001.

lorma no dopumyse (7) Haxoaum BOIMOXKHBIH pacxos APeHu Hpi noanom
LD 3

1
st = | | Fdoed

Q=079Cy-d”.1% =968 ajcex.
CootsercTpyoman 3ToMy pacxony cxopocts no dgopmyae (2):
v, =0,32 a/cex.
N JatesM HAXOXHM COOTHOUIEHHS PACXOAOB:
Tmax - Q = 0,62;
9 min * Q==0,36.

llo rpapuky (pur. 58) waxosus rayGuusi HANOAMENHS H HPOUENTAX W NEpe-
CUNTHBACM WX HA METPH: 3

g Ry = 56% = 0,112 &
hmin =42% = 0.084 -

ITo Tomy ke rpaduky aas noaydemnsix amawenuit rayouin nanoanenns (B %o)
MaxoanM KosduIMEHTH nEpexoaa cKkopoctu k:

]

! B gy ==1,05;

t R iy ==0,90.

. o gopuyae (8) ncxomsie cKopocTH GYAYT pamin:

R: Upax =034 Mcex m v . =029 m/cex,

HTo KacaeTcs rHAPaBAMYECKOrO PAacueTa raijepedHsix apeHa-
MeH, TO OH BNOJHE aHAJIOTHYCH PacyeTy BOJOOTBOAHHIX JOTKOB H
CROAHTCSE OOBIYHO K HAXOXACHHIO I/yOHH 3aNMOJHEHHA NPH 3aMaHHOM
JAebuTe ApeHaxa H noBEepKe AONYCTHMOCTH CKOPOCTEH TeYeHHs BOHL.
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..........

l- muno.ooa.--"f i e sk
Tpezgwmgmeymu YHTOBMX

Mposepum, mower au HMETD *L
TOYHOH BOAO3aXBaTIOf ee Cnoco Ic

MpaMen: n — nopoanocrs ne

2 ‘..— ' AN
Ly 4 .'\_,u

. n : '
ot k}p =0 Jl[cymm; g .' 2
‘. w-m e x :s" It

\ Mo dopuyae (24): 5 :._".':'?. LA
3 w-d-n-ky 3 1€

JT0 BHOAHE OCYIECTBHMO, ¥

# L]. we Gyaer myets wecto.
Mo gopmyae Kycaxina oupm v PARHYC | c.'mu Apenaa:

S f‘w«!.

R =5758+y/ kH = 575:4,1

'l‘lo popuyae Kocrskona noacnmtil"»'_”_'q_’_- ! -,.,«m muan:
gm= e 0,70 _'_3: _: . ""0"0 = 4,45 2%jcymxu;
| Sy g i)
b rae 1% "t': ]
Bis % — nonpasoqnsiit Kospuunent = 0,70 (10 MalIMM ONLITHEIM AAHIEIM);
A Nl
: Q-—--f-—kl‘-kl 57+° M-l'ﬂu
.
K 5 S B wo—sm
b 0,10

& oom AeOHT Apenaka comm 4t Alt o
' Qu==0/=4,45-150 = 66,5 #%/cymnu = 0,0077 x3/cex.
Tlpownsseaem nopepounnit pacyer npouxckml CrnocoGrocTH Apen:

Qap-$ M-W‘x’

k=—g~- 9,20 —005
e 87 87
Ci= — o= 46;
: 1 ~ 0,20 ;
YR ”'T/‘oﬁ

o,_c,/'7=4s ¥ 0,05:0,003==0,55 w/cex;

Q4 =0,0314.0,55 =0,01727 x%/cex;

}i‘:_‘ = 0,0077 :0,01727 = 0,44;
h==0,004 = 0,10 x;

vy = 0,55- 095-0,52 Mfcex,

NOKasWA20T, 4YTO NPHHATHIH Anamerp Ap ,;,:“
HHSM  GeCHpPEensTCTBEHROTO OTEONA APEH&XNMX ;‘
OCTI passepa, Tak W cosganna GaaronpHsTHOIO n ;

} 1o rpaguky




0 popmyae (20a) onpereany BeAHYHHY YUaCTKa BoIXOAA: Ta6auya 9

: q 0,0077
M-O,MIOT=O,441'—'§—— = 0,02.Ho X y

JlenpeccHoBnyi0 KPHBYIO € HapyxnoH CTOPOHH KOAbUA
Leinraem no gpopmyae Uyraepa. F acuernt cBeaens B 1a6a, 9.

Uro JKe kacaercs YPorus rpyHTOBLIX BOA BHYTPH KOABLIA, 18 Hﬁ
VUNTHBaAsS OTCYTCTBHE HNOMALTPAUHH B NpeiEJax 3aniH- 2% 9’54
FMOIl TEPPHTOPHH, BOIMOXHO OXHAATH €rO Ha OTMETKAX, 35 3 88
NMEPIO PaBHHX YPOBHIO BOALL B CaMoil apene (130,20 ), 50 105

) HOAHOCTHIO 3aIUMINAET NOABATBHOE NOMEINEHHE OT MOA-
UIACHIA TPYHTOBBIMK BOAZMH.

I'JTABA XII
TPACCUPOBAHUE JPEHAXEH

OT NpaBMABHOTO TPACCHPOBAHHS JApeHaMed 3aBHCHT HAMJECKA~
was padora BCe#l JAPEHaXHOU CHCTEMBL
~ Tpaccuposauue JjpeHaxefi cocTORT u3: 1) pacnosomenmws ape-
~ MOXKHOK CeTH B NJaHe;
2) BpGopa rayOMHBE 3aJM0KEHHA APEHAXeH;

A 3) conpsaxenns APEHAKHBIX JHHHA MeX1y CO60# B naane u npo-
nae; _
4) BrGopa NMPOEKTHHX YKJAOHOB APEHAXKHBIX JHHAMH.

1. PacnosoeHHe ApeHaXXHOHA CEeTH B NJane

PacnoJioXeHHe JAPEHaXHOH CeTH B TJaHE NPH APCHHPOBAHHH
FOPOJACKHX H NMPOMBIUJIEHHEX MJ0MAA0K ONPEACHAETCHA XapaKTepom
MICTPORKA M CHCTEMOH APEHHPORAHMS,

[lpu CcHCTEMAaTHYECKOM JpeHaXe MaruCTPaJbHbie KOJACKTOPL!
[IPHYPOUHBAIOTCA OOLIMHO K NpoesjaM H YJAHYHHIM MArucTpaxsim;
KOJJNEKTOPH-COOGUPATEAN NPHYPOYHBAOTCA K  BTOPOCTENCHHLIM
POe3aamM H YJRIaM ¥ HAKOHEI OCYINHTENH NPOKJAAAMBAIOTCH BHY TPH
KBAPTAJIOB 3aCTPORKH, MCNOAL3YS AAS 3TOr0 JABOPOBHIE TPOE3AL:
WAH HE3aCTPOCHHBIE NJONIAAH.

Pacnonoxenue TOJOBHOTO JIpEHaXa B IJIAHE ONPeaeaseTCs
pepxHed rpannne# samumaeMoll TEPPHTOPHH W HAUPABACHHEM TpPH-
ICKAIOMero Ha STy TEPPHTOPHIO CO CTOPOHEL NOTOKA IPYHTOBBLIX
won. Tpacca yOJOBHOTO ApeHa)xka PacrionaraeTcs 10 BOSMOXHOCTH
NOPMAJBHO K HANpaBJE€HHIO TPYHTOBOrO MOTOKA; mpH STOM JisA ee
IPOKAAAKA CAEAYeT HCNOAL30BATH CYIMECTBYIOMMNE MNPOE3AL HAH
YANUHEE MaruCTPanH, NPOXOARIIEE BOJAHIH BEPXHEH rPpaHALb 3auIH-
IaeMoro yuacrka.

[Mosoxenne Tpacce GeperoBoro APEeHaXa onpeaeaseTcs Hanpas-
JCHHeM BOJAHOTrO TNoToka M GeperoBOfl Junueil BOAOEMa, OT MO~
TONJeHHS KOTOPOrO 3amluiaeTcst AanHas tepputopus. [Ipu sTom
AOJKHE OBITH MakCHMaJbHO HCNOJAbL30BAHL CYIECTBYIONIHE BAOAL
OeperoBoi AMHUN YARUHBIC WIH 3aBOJICKHE NPOE3Ab HJIW Ke He3da-
CTPOCHHBIE TEPPUTOPHH. 3aMBIKAOWKE JHHHH OGeperoBoro JApeHaxa

AOAKHE OGrTh HanpasJAeHBl IO BOSMOMKHOCTH NO KpaTuaHmeMy

111

&

]
i




OAHMIO K MECTaM BHIKAHHHBANMA MOANOPA, NPHYPOUHBANC
eCTBYIOIIHM NPOE3NAM HAH YA e 9
' L aCNONOKEHHE B IJIaHe I TC
 HCKJIOYHTEJBHO KOHTYpami IHIEACMBIX  YHACTKOB  HJ

' oueabnux coopymeanﬂ it ‘ i HAAHYHH CAOMKHBIX

MaJbHO CTPEMHTLCH K <o e :{f;. AMHHKM  IPEHAKHOTO xo.nb'
[pn HaAMYHH PANA OTACABHBIX YUACTKON MAH COOpYKeHHH, pastpo
CaHHBIX N0 OGmed TEPPHTOPHH i) ' WMIICHROTO NPeANPHSATHS HJ
KHAMUIHO-GHITOBOrO KOMOMHATA M TPEOYIOUMX 3AWHTH OT MOATON
JeHus, caeayer nmpopaGaThs : _yau-m KaK MECTHOTO OKOJBILE
BAaHHA, TaK M OXBATa B KOAbLO O HWIHPOKOro panoHa C TeM
4TOOH HMETb A peleHHs nd’nﬁeni o HANBLITOAHEHIIEM pacne
JIOJKEHHH B IIIAHE KOJBIEBOro Ape coonetc-rnynomne TEXHUKO
SKOHOMHYECKHE MOoKasaTeaH. 3

Hesasucumo or npnma‘roa W IpH  TPACCHPOBAHHH Ape
HAXKHOW CeTH HA OTAGALHBLIX YHACTKAX JAPCHHPYEMOH TEPPHTOPHI
HEO6XO/IMMO YUHTHIBATH unrepeqa ;smax TEePPHTOPHE U B Cayyae
Hao6HOCTH xoonepuponarm € pdcuoao:uenuuun Ha HAX Tpej
NPUATHIMH. :

Tecnast yBsi3ka MECTHHIX ma cou ¢ 06merocy1apcTBeHHbIMY
npuBOAMT K Goaee pauHoOHaAb sga . SKOHOMHYCCKHM peuienuaM.
Tl HMEpPOM CAYKHT MOCKOBCKHA Geperonoft Apenaxi samuuianouiui

oGmHpHEi paifod u saueaaamnﬁ COBOR GOABIIOR KOMIIEKC MEAKHX

‘Cfi MEePBOHAYAJABLHO. 1
IlpoexkTHpyemas ApeHAXHAA CETh AOMKHA GuTh yBA3aHa € CYmE-
CTBYIOUIHM H npoexmpyeuuu TIOABEMHMM XO351ACTBOM ropoia HAH
npeAnpUsTHS, :
Pacnoaoxenne npeaaxmoﬁ CeTH B MJANE SABHCHT TAKKE H OT
rHAPOreoJOrHIeCKHX YCAOBHI Apenupyemoft naowazu. Tak, npu
TPACCHPOBAHHH TOJOBHMX JpeHakedl HEOOXOANMO PAaCHOAAraTH HX
N0 BO3MOMKHOCTH HA Y4acTKaX C 60J€e BHCOKAMH OTMETKAMH IO~

* BEPXHOCTH BOJOYNOpa (4Js YMEHbIEHH FAYOHHL HX 33J03KEHHH),
Bansune ruaporeosornuecknx ycaosmfl  sammuuiaemoro yqac-rua
MOKET MMETh 3HAYEHWE W NPH APYrHX CHCTEMax Apenaxa. .

y B 3sacrpoennbnix Mecrax pacnonoxenne JIPEHAXKHBIX JHHHA HE-
~ 06XOAHMO YBSI3BIBATH C TOJOXKEHHEM OTACALHWX COOPYXKEeHHA W
G0NHA, TAK KaK NPH NPOKJAAKE TFOPH3OHTAALHHX HAM KOMOHHHPO-
DANHMX ApeHaxeH YacTHYHO HApyalTCA YCJAOBHSA pamxosecn
Mace,  SABAAIOMHXCA  OCHOBAHHEM  JJs  COOPY-

CJAyqanx, KOraa JApeHaX YKJAaJBBAeTCs Ha BOAOYMOpE,
UMEHT COOPYIKEHHS PacmoJaraeTcs 3HAYATENHHO HHXKE OT
IPeN, paccTospMe TPACCH JAPEHAXAa OT 3/MaHWs WAH COOpy=
01 OMTh NpAHATO JLIOGHM, YAOGHHIM AJsi TPOBEACHHS
OCYIECTRACHKIO ApeHaxa. a3
© TAKOro ApeHaxa MPHTOK BOAM K Hemy OGyaer ocy-
AL €O CTOPOHBI TPYHTOBOrO MOTOKA. JIBHKeHHE
WO COOpYIKenns He OyAeT HMETh MecTa, M NOTOMY



BC xpena:xa Ha YCTOAYHBOCTbH COOPYKEHHSA He omxer
oro BAUAHHA, S
pacuoaomeunn B HeM (yHAaMEeHTa COOPYKEHHS K
,;;-; HMETh MECTO M M3-NOJ OCHOBAHHS COOPYKEHHS, uTO
ET NOBJeYyb 3a COGOM BHIMMB M3 TPYRTa MEJKHX HacTHU, o6py-

K@ MOXET BbLI3BATH H3MEHEHHE peXHMa TPYHTOBOH m_
HOBaHUHU coopyxeunft (Hanpumep
8H '_ epnylo OCajKy rpyHTOB Ha
MYHBIX y4acTKax).

: KasauEble (aKTOPH MOTYT npu-
x 0CAa6eHHI0 OCHOBAHHA CO-
HHS H XO/OKHB GBITH COOTBET-

‘CCMOTpHM TpeboBaHHs, nNpeib-
.;"‘ € K pacnoJOXeHHi0 Ape- dur. 59. Cxema onpuea-lﬂe’- ‘
BBIX JAHHHA, MO OTHOMEHHIO K ONacHeXx paccrosmuit m
",' ofecneynsalomue ux Ges- TpanmeR or 3zauui

0CTh.

\ (HBl@ JIHHHA BO M30€KaHHE MNOBpeXKAEHHs 3iauufl ue,qyét

e+ FPaHAIAMH BO3MOMKHOrO OGpYyLICHRS tmrl. '
> Tak, ecan ropusoHTaAbHaR

C yrlOM BHYTDEHHEr0 TPEHHR 9, TO PACCTOR-
HHe L, HA KOTOpPOM JOMXKHA TMPOXOAHTH Ape-

HaXHas JAHHHSA OT HADYXKHOTO KOBTYDaE m
OUpeAeNseTCa HEePABeHCTBOM:

.ﬂ

Q Cxema onpe- AHanornuHbe YCAOBHS AOAKEH OHTH CO-

| 6‘”"‘“““" GAI0JeHH M MNPH YCTPORCTBE mMAaXTHHX KO-
penan-

Toaen or sza- JIOALEB.

i TYHHEABHOM Beanyuna L onpegeasercs  HECKOJbKO
06e paGor HHBIM NYyTeM NPH YCTPOACTEE APEHAXKHHIX WITO-

JeH, MPOK/A3aAbLIBAEMBIX TYHHEABHHM CnocoOoM.
~Caydae coraacHo uccaeposanusam mnpod. M. M. lNporoasbs-
BA BEpPOATHOE O6pyleHHe MNOPoAN NPH NPOXOAKe IITOJAbHH
HHYHBAETCA ABYMA NJOCKOCTAMH OOpymeHHs u napabojonaom
muu. Haa naxoxaesus seauunast L (dur. 60) oT nogomsu
. KPENACHHUA MTOABHH MPOBOAATCH NAOCKOCTH o6pywennua AB

.tnon (45°-- -) K BepTHKaa# (rae o — yroa BHYTPEHHEro

# TPYHTA) 0 nepeceyesns ¢ rOPH3OHTAALIO, NPOXOAsmEed Ha
e NOTOAKA BHIPAGOTKH,
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4€ YKJAAKH ADeHaxa B BOAOHOCHOM CJ0€ BHIUE ?o 10-

€ COOpYNEHHA B CTOPOHY JpeHaXKHOR Tpanmeu. Haamame

I YCTPOHCTBE JAPEHaXa OTKPHITHM (TpaHmefnsn) cnocoGom ‘.

I07araTh ¢ TAKHM PacueToM, YTOOH NOCAEHHE OKA3AIWCH 34

o

BaeTcst Ha raybune H (dur, n&? 8 rm

L>Hig (46 —%). | (1)

Gak .Mtﬁl
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- Paccrosmne OcH ApPeHaAXHOR MTOALHM OT HAPYIKHOTO KOHTYD
3JaHHA ONPEAENHTCH HEPABEHCTBOM:

L>a+H'tg (46"~} ), (

rjie a—NOoJOBHHA NpoJeTa BPabOTKM;

H' — BoicOTa BHIPaGOTKH.

[Npu npokaanke mTOJALHH Ha rayOune, menbmed ABORHON Bh
cotTH mnapaGoan oOpywenusi, T. €, M < 2D, nas pacuera npHHH
MAaeTCs, 49TO MAOCKOCTh AB BHXOAMT Ha AHEBHYIO NOBEPXHOCTE
H onpejneaenne L mpouasoautcs no gopmyae (1).

Buicora napaGoan oGpywmenus L) waxoaurcs no gopmyae:

D=3, @3

rae L mBaxomutca mno dopuyre (2);
f=1g 9 — KO3 DHUHEHT BHYTPEHHEIO TPEHHN NMOPOALL.

2, Bui6op rayGuubl 3a00KeNns ApeHaxed

Fay6una sazoxeHns ApeHaxefl MMeeT NCKAYHTENbHO 6oabll
spavenne. Heobxoaumas rayGHna 3aJ0KCHNHSI ONPEACAAECTCH BeAH=
YHHOH NOHHXEHHS YPOBHS IPYHTOBHLIX BOA M TI'HAPOreOJOrHYECKHMHE
YCJAOBHAMH JAPDEHHPYEMOH TEPPHTOPHM. ,
INpu ronopHOM JapeHaxe Ha rayOHHY SaJ0XKEHHSA €ro MOXeT
BJAHATL IOJOXKEHHE NOBEPXHOCTH BOJAOYIOpPA, TAK KAaK nepexsar
IPYHTOBOrO MOTOKa B OOHYHHIX YCAOBMAX HanboJee NoJHO AOCTH-
raeTcs MNpH 3aJ0XEeHHH JPeHH Ha BOAOYnoOpe HAH BOJAH3H €ro.
B BexoTopmX cayuasx, NpH AOBOABHO ray0OKOM 3aJerasHd BOAO-
ynopa HJAH NPH HaJAWYHMH HAa MOBEPXHOCTH €ro [0 Tpacce JApeHaxa
3HAYHTEJIbHHX HEPOBHOCTEH, NPEACTABANCTCH BNOJHE NeJNeco-
00pasHuM 3a70XeHue JApeHs Ha 6oJee BHCOKHX OTMETKax, HO
b C YKJAJKOH €e Ha INYHTOBOM pfAYy CHENHAJAbHO 3a6HBAEMOM M3
JIpeHaXKHOA TpPaHIIEH A0 BOAOyNOpaA.
A Ipeaeavnas ray6una Tpasmed, pas3pabaTHBACMBIX OTKPHITHIM .
~ enocoGoM, o6wyHO He npesnimaer 10—12 x, HO NpPakTHYECKH HX
~ rayGuna we npessiuaer 6—8 .
~ lpn npumenennn TPyGUaTHX CHCTEMaTHYECKHMX JpeHaxMeR Hes
1YOOKOrO 3aA0XEHHA CACAYET YYHTHIBATH TaKXe H rayOHHY npo-
MOPRANNS FPYHTA, TAK KaK NEepHOAHYECKOE IPOMEep3aHHe H OTTaH-
.!,‘ IMNG FPYNTA MOXKET NPHBECTH K NOJHOMY PacCTPOACTBY JHHHE
- Tpy6,  Jamepsmmf BOKpPYr ApeHw rpyHT OyaeT Kpome TOro
: YARNTE nocTynaerne Boas B apeHy. JIpeHaxH €O CHJAOIIHBIM
GHNEM MENEe MOPO30ONACHB, @ MOTOMY MOTYT 3aKJA3AWBATHCH
MLIORA  rayOune, oGecneunBaiouiedl JApeHHPOBAaHHE Tep-
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"-. ConpsikeHHe IPeHAXHBIX AWHHA B naawe W B npoduae

ConpsxenAe OTAGAbHHX JPCHAXKHHX JHHHA MexAy CcoGo#
Jage ¥ B npocguae OCymecTBAAETCH pPasAHYHO B 3aBHCHMOCTH
RPHHEATON CHCTEMBbl APEHAXa H THNA KOHCTPYKUHH. A dais
flpn ycTpoficTBe OTKPHTHX JApeHaxeHd B BHAE JOTKOB HAH
210B MOCAEAHHE CONPAraloTCA OOGLIYHEIMH NpHEMaMH, MNPAKTH-
BIMH NPH TPACCHPOBKE OCYNIHTEJAbHHX HAH BOJAOOTBOAHHX
OpYKEHHA.
Conpskenue ApeHakel CO CHOJONMHHLM 3aNOJHEHHEM NPOH3BO-
TCA TAKAMH K€ CnocoGaMW, Kak M Aas OTKPHTHX kanas. [lpum
OM HE CAejAyeT JONnyCKath NPHMBIKAHHA OTAEJbHHX APEHAKHBIX
gEfl HAH Ke MX H3AOMOB B IJaHe MOA ocTPuM yraom (z<30°).
[lpn npumenenun TPy6YaTOro APeHaxa B 3aBHCHMOCTH OT HPi-
TOA CHCTEMB! PAaCIONOXKEeHHs APeHaXa B naane (CHCTeMaTHYECKHH,
F0BHOM, KOAbLEBOH HJAH 6eperoBofl APEHAXH) MOTYT BCTPETHTHCH
EAyIOlIHe OCHOBHHE CAYYaH COMpsIKeHHM:
a) Msaomsl anEMA HA MOBOPOTAX MOA GOJBIIHM yIIOM.
6) YraoBoe NPHMbBIKAHHE NPOAOAbHHEX JHHHA K MNONEPEYHEIM .
ayckam (06LYHO MOX yriaoM, Gauskum k 90°).
8) Coeannenne B OAHOM y3Je Tpex AHHHA (ABYX — NPOAOABHEX
JONEPEYHBIM BHINYCKOM) H T. A.
B BepTHkaAbHOM IJOCKOCTH NPHMLIKAHHE OTAEAbHHX JRHEEA
®eT OHTh OCymecTBAeHO ¢ obpasopanneM nepenajos (wam Ges
£). B 3aBHCHMOCTH OT uHCAA CONPAraeMblX JHHHA B OAHOM y3ae
16T MMETb MeCTO NpHMbLIKaHWE ABYX, TPex H T. A. aAumnd (180#-
®, TPORHHKH H T. A.).
4a m3aomax JRHA# B IJaHE NOX JAOCTATOYHO GOJALmIHM YTAOM,
3 oGpasoBanms nepenajna (z>>90°) NpH CPaBHHTEALEO GOALWIOM
auerpe TpyG6 (cBmime 15—20 cx) npuMEeHSIOTCA (PacOHEHE HacTH.
i CONpsAXEHHH B ONHOM y3/ie Tpex JAHHHA, @ TaKkke BO BCex
92X NpUMLIKAHWA, ¢ 06pasoBaHHEM NepPenaios yCTPIHBIAWTCA
JTPOBHIE KOJOAUL C NPHCOCAHHEHHEM K HHM OTASABHHX AHHHA
| cooTBeTcTBYlomuMn yraamu. Conpskenne Obedos B HEX npH
JYHH NepenasoB OCYmEeCTBAAETCH WAH B BHAE JAOTKOB-OHCTPO-
OB HAH MO THNY KOJAOAUEB-OTCTORHHKOB. [locaeasme npume-
PTCA B TeX CJAyyasX, KOrja onacaiTcs, 4TO JApeHaxaHe TpyOH
BACTBHE MAJbLIX YKJAOHOB 33 KOJOAUAMH MOTYT GHTH 32COpeHH
EIMICHHBIMH HABOCAMH JAPEHAXHBIX BOA.
3 cayyae nNpPHMBIKAHHS APEHAXKHHX JAHHHA noa yraom «=90°
spi HeGoabwom anamerpe Tpy6 (10 10—15 ca) BO3MOXKHBI CO-
menns U 6e3 NpHMEHEHH CMOTPOBHX Kodoames. [lpu Goabmem
THAMETPE M B 9THX CAydYasX HEOGXOAHMO yCTLOACTBO CMOTPOBLIX
omuEB.
B nepsoM cayuae COnpsixeHHe OCYmecTsAsercs An6O B OJHOH
o B pasHux naockoctsx. [lo mepeomy cnocoly coeinHerue
6 aejaeTcs yepes oTBepcTHe B TpyGe BOPHTHK C OGMAsKOH
gofi. Mo Bropomy cmocoGy npuMsKaiomas APEHA HH3NIETO
JAK2 HaKJaiwBaeTcs Ha TPyOy BHICUIEro NOPSAKA CBEPXY,
eM CoeauHeHHe O0eHX JAHHHA MOCTHTaeTcsa TeMm, 4TO B cOmpH-
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acaomuxcs Tpy6ax npoGMBARTCA OTBEPCTHS; TPYOB XOPOIIO MNpF
FOHAIOTCA APYr K APYry, @ TYNHKOBLIE KOHUB 3aKJHaAbBAIOTCH Kak
aamMu wan ransofl. [Nocaeanufl cnoco6 coeaurenns gsasercs 6oael
HAJIe)KHLIM, TAK KaK NpH STOM COGAHHEHHH MEHEE 3aj/epXKHBaeTC
JBHKEHHE BOAH B JpeHe BHCIUIEro MOpsAKa H Tem cambiM 06ed
NeYnBaeTCs ee HopMaabHas padoTa MO OTBOAY JAPEHAXKHBIX BO
20 [lpr coeamHeHHH APEHANKHBIX JHHUA B O1HO!
a IIOCKOCTH AAs OOecrneveHdss aydumero o
' BOJA BOAL CONpsKEHHE B nJjaHe HEOo6XO
AuMO Jseaarb nox yraom 60—80°, a na
coeAHHeHHA B PASHLIX NAOCKOCTSAX BO3MOXKHI
conpsikenne u nog 60apumum yraom (« < 90%)
pu ycrpoficTee raijnepefiHOro ApeHax
OTKPHTHM CNOCOGOM CONpsKeHne Aenaerc
nox Goasmum yraom (2<90°), Tak Kak mng
HAPABAHYMECKHM YCJAOBHSIM IMpPH OTHOCH
TeAbHO GOALIMIOM HONEPEeYHOM CeueHHH ralj
Jiepes HeT Haao6HOCTH B MJ3aBHOM CONpH
KEHHM CTPYHA JIpeHakHLIX CTOKOB BBHAY
HesHAYHTEALHOCTH MX pacxona. Mcxoas mi
YHCTO KOHCTPYKTHBHMX COOGpaxeHu#l, MpH
MHIKAHHE rasaepefiusix JapeHaxed xpyr |

npyrgoone caeayer AONycKaTtbh MOA YrJjol
a < 30°,

LR LR, Y NN

20

N e
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S Conpskenue OTACAbHHX YYaCTKOB rajk
?\\\\\\\\\\\é Aepen B BEPTHKAALHON NAOCKOCTH MO THA
950- iy PaBAMYCCKHM YCJOBHAM TPACCH YacToO NpPH:
S BOJHT K HEOBGX0oAHMOCTH 00pasoBaHHs MNepe
Pazpes A-A nagos. B stoMm cayuyae conpskKenHe AOCTH:
: raeTcsi ycTpoficTBOM IAXTHBIX KOJA0AUEH

(dur. 61).

[pn ycrpoiicTse raasepedHoro Apenaxa
TYHHEABHBIM COCOGOM (ApeHAXHBIX WTOJCH
ruApaBanyeckue TpeGopanusd OCTAOTCA Ta
KHMHA K€, Kak M JJs NPeALIAYUIero THNE
®ur.61. Iaxmuwit Geron- ApeHaxel. B sroMm cayuae conpsaikeHHe OT:

HuHl KoAozen JIeABHHX YY9ACTKOB HJAH BETBeH APEHEMHB
WTOJNEH B NJAAHE ONpeieasiercs yCJAOBHIM

npou3soicTea paboT M KOHCTPYKTHBHLIMH OCOGEHHOCTAMH COOPY
mennsi. Conpsokenne B MJAaHe JAPCHANKHBIX WITOJACH NPOH3BONHTCS
o0uuno nox npamum yraom, Ha caabux uaaomax pasGHBAIOTC
naapiue kpuswe. [Ipr ycraHOBACHHH NpPEAEAbHBIX 3HAUEHHHA AONY:
CKACMBIX PaauycoB STHX KPHBBHIX, pa30HBAEMHIX HA JIOMAHHIX y4a
CIKAX, NPUXOAHTCH MCXOAHTL M3 YCJAOBHA BO3MOXKHOCTH TPaHC
-aQMIpoaauun BLpaGaTHBAEMOr0 IPYHTA 3a npeieasl COOpYXKeHHs
PAABHIKY KpHBLIX HEOGXOAHMO COrJIaCOBBIBATH C KOHCTPYKTHBHBIME
POAMOMKHOCTIMIE H FHAPOTEOJOrHYeCKHMH YCAOBHAMH TPacCHl. :

JU CpANCHOpTHPOBRKH BLIPAGOTAHHOTO PYHTA H3 IITOJALHH NDH:
MEMIIOTON AGPKNE PeaLCOBHE NMYTH ¢ HpHHOR Koaen 600—750 A

NPH OTKATKE HO MMM BATOHETOK BPYUHYIO.
116
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Ilo anTepaTtypHLIM AaHHLIM HaUMEHbIIHH paauyc KpHBHIX HaA
onax n0 /<0,01 nonyckaercss Ruin >50 # npa TOM veaopuu,
06H JAHHA BaroHeTKH He npeBmimaza 2 #. Ha nyrax ¢ npeneas-
mi ykaonamu a0 /<002 pagmyc 3akpyraemnft AOAKeH ObThb
yheanuen 10 Rmin > 70 4 u npu ykaonax ot 0,02 a0 0,03 u kpyue
N0 Ruin 2> 100 #. Ha roprH3oHTa bHBIX NYTAX HAH NYTAX ¢ BECHMA
MIJBIME - YKIOHAMH  PAAHYC KPHBBIX MOXeT OHTb YMEHbUIEeH 10
Ruio > 20 4. ITOMY MHHHMAaABHOMY PAAHYCY B AOCTATOUHON CTENEHN
YAOBAETBOPAIOT H KOHCTPYKTHBHHE BO3MOXHOCTH KPEnaCHHs
WTOACH,

Conpsxenne APEHAXHWX WTOJAEH NO BHCOTE JOCTHIACTCH npH
NOMOMH WAXTHEIX KOJOAUEB.
-

4. YKAOHBI TOPH3OHTANbHBIX ApeHamed

OannM H3 BECbM2 OTBETCTBEHHHX SJEMEHTOB TPACCHPODANNS

. TOPHIOHTAALHEIX JPEHAKER ABAAOTCH YKAOHH. BuOOp ykaouom,
lIpH KOTOPWX Tpacca ApeHaxka HauGoaee NOJHO OXBATHBAJA OW OCY-
liaeMbifi yHaCTOK CBOHM JAPEHHPYIOUIHM BJAHAHHEM W Apenax Oec-
NPensTCTBEHHO OTBOAHA coGHpacmble MM BOAM K mecry cOpoca,
NPeACTABASIET NOCTATOUHO CJAOKHYI0 3anauy. [Ipu Haswauenum npo-
CKTHBHIX YKJIOHOB APEH MPHXOAHTCA HCXOAHTH PAABHLIM OOPASOM M3
IHAPABARYECKHX YCAOBUA ee paGoTh, a AAS HEKOTOPWX THION (Ape-
HKABE HTOJABHH) YUHTHBATD TAKIKE H YCAOBHSA NPOHSBOACTHA PabOT.

IuapaBanyeckue ycJAOBHS ONPeAeasiOTCA MPeACALHMMIL JHave-
HHAMH CKOPOCTER TeYeHHA BOASLI B APEHAX, KOTOPHE JONYCKAIOTCS
00uuno B mnpexenax or 0,20 a0 1,0 ajcex. Meuswman CKOpoCcTnL
HEA0NYCTHME BCACACTBHE ONACHOCTH 3auJeHHs, GOALMAN IKE FPOINT
ONACHOCTBIO PAasMHBA TPyHTa (HanpuMep B CAYMAE PACXOMACHHA
CTHKOB B TPyOuaTtoM JIpeHaxe).

Haumenbmas AonycTuMas CKOPOCTH JAfi: @) OOKKHOBEHHLX
CHA3HEIX TPYHTOB Umin=0,15—0,20 e/cex; 6) necuanmx rpynron
Vuin=0,30—0,35 a/cex; B) npen, B KOTOPHE MOLYT NOCTYHATH 34+
IPA3HEHHELIE BEPXOBHE BOAH Umin=0,6 M/cex.

HanGoabwasn cxopocTh npunnmaerca He cswime 1,0 amjcex. [pn
ycTpoficTBE CHEUHAaNbHOA 3amHUTH CTHKOB HANGOALINAN CKOPOCTH
MOXKET GbiTh MPHHATA PABHOA Tmin=1,5 m/cex.

Jlisi OOHIYHBIX yCAOBHI PEKOMEHAYETCH CKOPOCTH B npeesax
01 0,50 n0 0,70 m/cex. Vicxoas M3 yKasamMuX MNPeACAbHBX CKO-
pocTed TeueHHsl BOAB B APEHAX, HAPABAHUECKHM PACYCTOM MOTYT
OuTh OnpeseseHsl HEOGXOMUMBIC NPEAEAB! NPOCKTHLX YKAOHOB AJH
KaXKJ0ro KOHKPETHOro cayyas. :

Hast TpyGuatoro apenaxka u3 Tpy6 MaJoro amamerpa norpedHas
MUHHMAJbHAA BEJHYHHA YKJOHA MOJYHACTCH 110 pacueTy AOBOJBLHO
AMAYATEAbHOA BCACACTBHE HEGOABIIOrO SHAYMCHHS THAPABAHYECKOTO
PaAHYCa B TE€X CONPOTHBACHHA HJAM 3ameanenndt cKkopocrteld Teuye-
ISl BOALI B JpEHAXKAX, KOTOPHE OO6HYHO HMeT MecTo Gaaroxaps:
4) NOCTOAHHOMY IOCTYN/JCHHIO BOAB Wepe3 CTHKH TPYyS mo Bced
AJune aApeHn, 6) NOYTH HEM3GEKHOMY HCKPHBACHHIO TPYO B ape-
HIKHOM JAHHHH, B) BO3MOXKHOMY 34COPEHHIO W T. A.
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lMpakTHYECKH HYXHO CTPEMHTbCH 3aKJIAALBATHL JAPCHH C HA
GOJBIIHM BO3MOMHBLIM YKJAOHOM. Y 1
B Asmepuke (CILUA) npunHMaioTCs CJAEAYIOUIHE MHHHMAJIbHb
YKJOHB JApeH: 7
1) Aasa Tpy6 d=10 ea

a) B raHEuCTHX rpynTax /= 0,002
6) , MeCYaHHCTHIX [ =0,003

9) Nass 60okoBHX koaaekropos d=30 cu [=0,0015.
3) las raasuoro koaaektopa d=30 cm [=0,0005
NpPHYEM CYHTAIOT 9TH YKAOHH CAMBIMH MHHHMANbHLIMA H MPAKTHYECK
CTPeMATCA uX YBEAHUYHTD. '
Mpu yxaagke APeHaXHBIX TPY6 B TPyHTaX C OTHOCHTEJAbHO CJa-
Go#t BoaoOTAAueH, TAe OXHAATH CKOJAbLKO-HHGYAb 3HAYHTENBLHOI(
xe6ura BOAM B JApPeHE HE MPHXOAMTCH, NPHBOAHMLIE JaHHbIE
ykaonax muxe 0,002—0,003 spamioTCH HENpHEMACMBIMH Jaxe np
npHMeHeHHH GOJbIIOro AuameTpa Tpyo. :
YKAOHH NPOAOALHHX JApeHaked CO CIJIONHBIM 3aNOJAHEHHEM
(me6eHOUnHE, XBOPOCTAHLE, (AmMHHILE 1 T, A.) CAeAyeT NPHHHMATh
eme Goaee kpyThmH, o6uuHo He menee 0,005 u paxe 0,01
YKAOHB OTKPHITHX NMOTOKOB H KAHAB ONPEACAAIOTCA MHAPABAHYE~
CKHM pacyeToM, NMpHYeM MHHHMAJBHOE 3HAYEHHE YKJAOHOB AAA HHX
He CJAeAyeT HasHAvaTh MeEHee: ;
a) AAS JOTKOB M KaHap ¢ GETOHHMM AHOM (HAH C AowAaTOi 06-
wuskoi) —0,003;
6) Aas JOTKOB M KaHas C Momenum auom —0,005.
[Tpr yCTaHOBJAEHHH NPEAEAbHHIX 3HAYCHHHA NPOEKTHHIX YKJAOHOB
B APeHANKHHX MTOALHAX MOMHMO FHAPABAHYECKHX TpeGOBaHHH MpH-
XOAHTCH YUHTHBATH TAKHKE YCAOBHS NPOM3BOACTBA PAGOT MO OTRATKE |
rpyHTa, M3BAEKAEMOro NPH MPOXOAKE MTOALHH. |
[pr oTKaTKe CPYHTa M3 mWTOJAbLHH B BArOHETKax BPYYHYIO MO
NEPeHOCHHIM PeAbCaM JAErKOro THIA YKAOHH /IHA WITOALHH HE J0/MKHL
NpesHmarh YKJOHA, YCTAHOBAGHHOrO JUIsi JJAHHOrO BHAA TPAHCNOPTA. |
Mo naHHLIM NPAKTHKH YKJAOHBI STHX MyTeH HE A0KHH ObTh Kpyue
0,03, Tak Kak HHAYe CHABHO YBeJWMHBAEeTCs yCHAHE, HEOOXO-
AMMOC AAf NEepPeABHKEHHS BArOHETKH, W CTAHOBHTCH 3aTPYAHHTEAb-
HLIM TOpPMOXEHHe NpH cnycke. JIMuib HA OYeHb KOPOTKHX ydacTKax
B BHAE HCKJAKHeHHA YKkJAoHm MoryT pocrurate 0,05. B wmroab-
WAX NPH OTKATKE FPYHTA BPYUHYIO HA TAYKaX BO3MOXHO yBeJHue-
nue ykaonos no 0,30. HauGosee GAarOnpHATHBIM YKJIOHOM @PH
OTKATKE rpy’KeHhX BATOHETOK MOJ YKJOH H BO3BPALIEHHH NMOPOXK-
uKkom na noavem cuntaercs 0,01—0,015.
JIAst yCTAHOBAGHHA NPEACAbHOrO SHAYEHHS YKJOHOB ApeHaXeH

rasaepefinoro THNAa NO CHAPABJAHYECKHM YCAOBHAM HEOGXOAHMO

HPONSBOANTE NOBEPOYHBEIE IHAPABAHYECCKHE PACHETH BONOOTBOAHOH
Or0 wacrTk (A0TKA), MCXOAA M3 MHHHMAJbHOH npe/esbHO-AOMyCKae-

MON CKOpOCTH TeueHHs BOAB B HeM, IpH KOTOPO# eme HeJAb3s

OMMANTE AANACHIS pycaa JOTKA. YCTaHOBHB 3HAYEHHE OXKHAAEMOro
ACONTA W IPUNAD MHHHMAABHO A0NYCTHMYIO CKOPOCTH TEHEHHA BOAL
B OAOTKE, NAXOANT IHMKHAR npeaes NMPOEKTHHIX YKJAOHOB UITOJAbHH.



HMAJbHYIO TPeAeabHO-A0NYCTHMYI0 CKOPOCTh TEYeHHA BOAB
JOTKE BO3MOXHO MPHHATbL Umin=0,20 M/céx. OOGHYHO YKJOHH
spaxcelt rassepefiHoro THna, yAosaeTsopsiomue 06ouM TpeGoBa-
AM, He BhixoAAT 3a npexean 0,005—0,05.

TlpoexTHHE YKAOHB ApeHakeff, HaMeyeHHBIe HCXOAA H3 ruapas-
geckux TpeGoBaHMft (a AJAs WITOJEH H M3 YCJAOBHHA NPOH3BOACTBA
60T), NO/KHB OHTb COT/JAaCOBAHH C MOIHOCTBIO H NaZEHHEM
AOHOCHHX MJACTOB C TeéM, 4TOOH JApeHa MOrjaa BHIOJHATH CBOIO
eHHpylomyio poab. [losoxkenne apeHaka npH 3aKJajke ero Ha
dJAoynopHoM naacre (8 npodrae) onpeaenserTcs YCAOBHAMH €ro
aaenns. [Ipy HEBO3MOKHOCTH CJEAOBATH NMAJEHHIO BOAOYNOPHOrO
14CTa HA 3HAUHTEJILHOM MPOTAKEHHH TPACCH NPUXOAHTCHA NpHOEraTh
YCTPOACTBY nepenajgoB, a NMPH MECTHHX HEPOBHOCTAX peabeda
‘3abupke mnyHTOB (0COGEHHO AAA paGOTH roOJOBHLIX ApeHaxXed).
PH 33aJ0XEHHH JAPeHaxa B CaMHX BOJIOHOCHBIX MAACTax TPaCCHPO-
iHHE 3HAYHTENBHO 06/eryaercs M BHOOP YKJIOHOB Onpeaeasercs
HAPABJAHYECKHMH PAacYeTaMH.

{

‘-“ FJTABA XII
COOPYXEHHUSI HA JIPEHAXXHOH CETH

- [aapueiiiune HCKYCCTBEHABIE COOPYXKEeHHs, BO3BOAMMME HA Ape-
QKHOR ceTH, COCTORT H3:

1) yctbs npH BHXOJAE JAPEHAXA B OTKPHTHH BOJONPHEMHHK
CaMOTeuHKl cOpoC ApeHHpYEeMBiX BOA); -
- 2) cGOpPHEIX KOJOAUEB-PE3EPBYapPOB H MepeKayeyHHX YCTPOACTB
DH NPHHYAUTEABHOM COGpOCE JAPEeHaXHHX BON);

'3) CMOTPOBHIX H OCAaJOYHHX KOJAOAUEB M Mepenaios.

1. Yeroesbie W cOpOCHBIE COOPYIKEHHS

- Ilpu camoTewHoRt CHCTEME OTBOAA JAPEHAXHHX BOX CO6pPOC HX
fOXET OhThb OCYM[ECTBJAEH HJAH B OTKPHTH BoAOnpHeMEHK (peky,
8epO, NPYA, KaHaA H T. M.) HAH Xe€ B CYMIECTBYIOmMYI CHCTeMY
{BHEBONR HJIH XO3ANCTBEHHON KaHANM3ALHH,

- O6hiuHO c6pOC ApEHaMHHIX BOA CAMOTEKOM B JAHBHEBYIO KaHa-
3AOMI0 MO YCJAOBHAM €€ 3aNoXeHns HenpumenuM Ges mnepe-

SKH.
e

—

- 9T0 BHI3HBACT HEOOXOAHMOCTb YCTPOACTBA CNEUHAABHOIO NpHEM-
) coopyxeHHs (COOPHHIR KOJOAEH-pE3epBYEp) H NepexaueqHon
10BKH. KOHCTPYKuHa CO0OPHOro KoJOAIa OnNpeaeaseTcs pasme-
M OJKHJAeMOro NMPHTOKA APEHAXKHBIX BOJA, HaAHYHEM COOTBETCT-
MHX CTPOHTEJIbHHX MaTepwanos u T.A. OGHYHO 3TO GETOHHHH
Keae306eTORHLA KoJaoAell KPYTAOTro CeYeHus C Xopoumo H30an-
OBAHHBIMA CTEHKAMH H JHOM.

 Tun nepexaveyHsiX YCTAHOBOK TaK)Ke OMpEAENAeTCs PacxoaoM
ePEeKauKu, BHCOTOR BCACHIBAHHSA H HATHETAHUA, HAHYHEM HACOCHOTO
Sopyaosanns u 1. A. CO6poC ApeHaxHuX BOA B XO3AHCTBEHHYIO
 NPOMBILUJACHHYIO KAaHAAH3AUHIO HE MOXKET OCYymecTBAATHCA MO 3KO-
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Gur. 62. Ycrbepoe coopyxeHue npocreiimero THna
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NOMHYECKEM COOOPaXKEHHAM, TaKk Kak TPeGyeT 3HAYHTEJABHOrO yBe-
ANUEHHS €e NponyCKHOR CNOCOGHOCTH, YTO CBA3AHO C YBEAHYCHHEM
WKCNAOATAUHOHEBIX PACXOLOB. i)

McnoabsoBanne JHBHEBOH M XO3AHCTBEHHON KAHAMMBALMM AAS
cOpOCa APEHAXKHHX BOJA MOXET HMeTh MECTO JHUlb B PEAKHX Cay-
yasnx. B sTom caygae npHcoenHHeHHE APEHAKHBIX JHHHA OCymecT-
BASIETCH K OAHOMY H3 CMOTPOBHX KOJOAINEB JHBHEBOR MAM KaHAMH~
saunonnod cetu. [1Ipn sTOM HUKAKHX AONOJAHHTEJALHWX YCTPOACTB
ne rpebyercs. :

[pH BHIXOAE APEHAXKHOA AMHHH B €CTECTBEHHBH BOAONPHEMHUK
(peka, 03epo ¥ T. N.) YCTbe ApeHaxka OGASABIBAETCHA B BHAE Crie-
liHaabHOro orososka. Jlaa oGecneuenns poarospemensofi paGorw

CThA €ro HeOoOXOAHMO COOpYXaTh HAa TaKMX yuwacTkax Oepera
pexa, 03epo), B KOTOPHX OTCYTCTBYIOT 3HAUHTEABHLA PasMuiE
fiepera, onoasHesse H 06BaJAbHLIE s1BJE-
Nis H A06OROH yaap abaa. YCThe ApeHsl
JAOKHO HMETh TaKXe M0 BO3MOXHOCTH
VKPHTOE MNOJOXKEHHE, MaJ0 3aMeTHOoe
A aoneft B KHBOTHHEIX. Ha ywactke
NX0ja JpeHaka k 6eperoBoMy OTKOCY
IPH 3HAYHUTEABHLIX CKOPOCTAX TEYEHHA
I BONONPHEMHHKE CONpsSKEeHHe jpe-
NAXKHOH JHHHH  TPOH3BOAMTCA MOA
OCTPHIM YTIJAOM K NMOTOKY C TeéM, 4TOOH
BOAK BOJONPHEMHHKA MNpPH MNOBHIIEH-
HLX TOPH3OHTAX HEe MOrJH HaGeraTh ' -
Il APEHY M 3aHOCHTbH €€ CBOMMH B3Be-  Mur. 63. Yerue Apenama amepn-
MCHHBIMH ~ HaHOCaMH. YcCTbe JpeHH KANCKOrO THita
chHaGxaercs obpaTHnM KJananoMm (3a-

TBOPOM), ABTOMATHYECKH 3aKPHIBAIOLIHMCS NPH NOBKMINEHIN YPORHS
BOJIL B BOAONPHEMHHKE., PexoMeHAYETCA TAKKE BO BXOAMOM wacTw
JApenHaxa ycTpauBaTh PpeIEeTKY AA8 3alUTH ero Or Honaaauns
TYJa MEJKHX MXHBOTHBIX.

OTMeTKa yCThEBOro COOPYIKEHHS HAHAMACTCH 1O BOAMOKHOCTH
BLle MAKCHMAJILHOTO TOPH3OHTA BBICOKHX BOM, MO TAK KAK 5T0 He
fCerna BO3MOXHO, TO CTPEMATCH K TOMY, 4roOuM NOANOp OT BORO-
NPHCMHHKA BRIKAHHHBAJACA B mpejeaax cOPocHOf wacTu apenaxa.
B nekoropeix caydasx STO He YRAETCA W TOLAA HEOGXOAMMO fpe-
AYCMaTpHBATh BOSMOMKHOCTb MEPEKAYKH APCUNPYEMLIX BOJ BO BpeMs.
nanoska. HeoGXOANMOCTL TAKOA HEPEKAUKN AOMKNA GLTh 06OCHO-
BaHa, TAK KaK B HEKOTOPHX CAYHaAX BOAMOMKHO MUPHTLCH C KpaT-
KOBPEMEHHEIM NpPeKpaleHHeM patoTh APEHIKNOIO COOPYIKCHHS.

GeperoBuiX JAPeHaxaX OTMETKA YCThesoro cGpoca onpene-
IETCA  MOJOKCHHEM HNOANEPTOro ropusoNTa B BOJCNPHEMHHKE.
O6uuno sra ormerka mpunumaercs nwa 0,10--0,20 4 poime nop-
MAJbHO-TIOANEPTOrO rOPH3OHTA.

B KOHCTPYKTHBHOM OTHOWIEHMM YCTHCNOR cOpOC Apesaxa B 3a-
NHCHMOCTH OT THOA APEHAXHOrO COOpyKeHHs M xapakTepa Gepe-
FOBOro CKJAOHA NPHHHMACTCH MO OAMOMY H3 HHKENPHBOAHMBIX
THIIOB,
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[Mpocrefiuft THO O6AEAKH YCThA NPeACTaBaAeH HA (ur. 62 B BhAE
JICPEBAHHOrO yCTHEBOrO COOPYKEHHs B GEperoBoM OTKOCE PeKH.

B amepukanckoft npakTuke o6jesKa YCTbEB HEPEeAKO MNPHMEs
susercs GetonHoft koHcTpykuuu (¢pur. 63).
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Our. 64. Yeree apenaka » suae 6eToMHOro Ooroioska

[lpu Goabmom c6poce ApeHaXHON BOAW KoHew TPyOH 3aKaHyH-
BaeTCHd MNOAMOPHOH CTEHKOH € OTKPHJAKAMH H JHOM B BHAE KOH-
CTPYKIHH, n306paxenHo na ¢ur. 64. :

pH BHIXOJ€ YCThsl APEHAXA B OTKPHTHA KaHan MoOXeT HAafiTH
UpHMEHeHHe KOHCTPyKuusi c6poca, msobpaxcensas Ha ¢ur. 65,

Py o A

pe—
——

I ARAOKEHIY JIPEHAXKA HHXKE OTMETOK BOAK B BOAONPHEMHHKE
MOp npu cOpoce ApeHaxHBX BOJA B JHBHEBYIO CeTh) HHOTAA
MO YCTPORCTBO BOAOCGOPHHX KOJOANEB H NEepexKayevyHbx
cranunh, HoaoGuas cxema c6poca BOAB MOXET NOTPEGOBATHCS



TaKKe W NPH CaMOTeuHO-paboraiomedt CHCTEMe Apenaxa aas copoca
0 He#t BOJB B NEPHOA MNABOAKOB, KOrAa cOPOC B €CTECTBEHHHM
BOAONPHEMHHK HEBO3MOXEH.

B sTHX cayyaax JXOJXKHO OblTh MNPEAYCMOTPEHO COOpPYXeHue
CneuransHoro c60pHOro KoJAoAua-pesepsyapa, Kyaa moraa 6 co-
GupaThCH APEHAXKHAH BOAA C TeM, uTOOH O Mepe ee HAKOmIeHHA
oHa morsia G6m cOpacwBaThcs B Bomonpuemunk. B tom cayuae,
KOrja NPUHYAHTEAbLHHA COpPOC NPEHAXHLIX BOA NPEeAYCMATPHBACTCH
TOABKO HA MEPHOA MPOXOXKJIEHHs BeCeHHEro mnaBojka, cOopuue
KOAOAUL PACMNONAralOTCA HA CHNEUHAJABHOM OTBETBJACHHN TAABHON
AMHHH gpeHaxka (manpumep coraacuo ¢ur. 66).

.\
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ur. 66. Cxema pacnOAOKEHHs APEHAKHON cHCTeMH, paGoranumell wa nepexavwky
B lEPHOA NAaBOAKOB B pexe

Coraacuo ¢ur. 66 B MecTe NEPEKAOYEHHH CTOKA APCHAKHHX
poA K C60PHOMY KOJOAWY YCTPAHBAETCH KOJAOACU-PErysTop ¢ 0Co-
GriMu ApOCCeAbHEMHA 3aTBOpami (pur. 67), NOZBOAMOUMMHE 33K PHBATH
NOCTYnJeHHe BOAM B COOPHYI0 HaCTh FOJOBHOrO KOJAJAEKTOPA BO
ppeMsi NPOXOXKAEHHs MABOJAKA H, HAOO0POT, OTKPHBATL AOCTYU HA
9TO BpeMs BOJAE CAMOTEKOM B NOABOAAMMA KOJICKTOP HACOCHOM
cranupd. C6poC BOAH OT HACOCHOW CTAHIMM NPHHAT OTKPHITON
KaHaBOH B TOT XK€ BOAONPHEMHHK.

B KOHCTPYKTHBHOM OTHOmEHHH COOpHBE GacCenH 06GLIYHO npea-
CTABAAIOT coGofi GeToHHHE HAH XKeaejobeToHHbE pe3epByaphl
kpyraoro ceuenns. HacocHbie CTAHIHA AAA nEPEKatuKH 060pyAYIOTCSH
HEHTPOOEKHBIME HACOCAMH IPOUSBOJIHTEALHOCTLIO, ofecneunsamomen
cootserTcTBylomufi o6nem nepexauku. [lepekauka MOXeT ObiTh HE-
npepusHOft HAH nepnoanyeckofl (sanpumep 1 pas B CyTKH, HEAEAIO,
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® Dur, 68a. Koucrpykunu GeTONALK CMOTPUBKE KOJOAUEE € AOTKOBLIM COMpPIKEHHEN
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Aexkaay M T. A.). B cOOTBeTCTBHM C OXKHAaE€MHM INPHTOKOM BOJ
H3 aperaxa noaGupaloTcs pasMepn COOPHOrO KOJOALA M MONIHOCT
HACOCHOTO 060pYAOBaHHA, '

3. CmoTpoBbie H OCANOYHBIE KOJOAUN W Nepenajibi

Has sabrionenns 3a pa6oToli, a TakkKe AA5 OYHCTKH H PEMOHTA
JAPEHAXHOH CHCTEMB HEOOGXOAMMO MNpeAyCMaTPHBATHL YCTPORCTBO
CMOTPOBHIX KOJOAuEB. Kpome TOro CMOTpOBHE KOJOAUL NpeAHas-

Bepmuxanonsii pI3pes

BOJE, NPEenATCTBYA HX BHNaACHHIO
B CaMoOil npewe.

KOJ0ANaM,

poTe JAPEHAXHON JHHHH;

pexe uem wepes kaxawe 50 a.

¢
a) JOTKOBHLIM COCJIHHEHHEM JApeH
~ B KOJOAUAX;
Pur. 686. Koncrpyxkuun cMotpo- 6) orcroflunM pesepsyapom (no-
BHX GETOHHHIX KOAoAues ¢ #ot- CJACAHHA B KOHCTPYKTHBHOM OTHOLIE-
KOBHM CONpRIKEHMEM HHH BHNOJHE AaHaJOrn4ye”n KoJaoany
C mepenaiom).
B 3aBHCHMOCTH OT KOJAHYECTBA COCAMHSEMBIX B KOJO/AUE APEHAX-
HBIX JHHHA PasAHyaloT KOJOAUM ,JABOHHHYKR®, ,TPOAHHUKH® B T. A,
CTenKH KOJOAUEB COOPYMAITCA M3 KHUpnHYA HAH M3 GETOHHHIX
KoJel,. \
“JIHO KOoA0AueB BHNOJAHAETCH B OOOHX Cayyasix GETOHHBLIM.
Koncrpykuuu GETOHHHX CMOTPOBHX KOJOAUEB, JOTKOBOro THia
W C nepenazame (OCafOYHOro THNA), AAA PASAHYHEIX CXEM NpHCOe-
JAMHEHHSA ApEHAXHBIX JHHAA u3o6paxenw Ha ¢ur. 68a, 6 u 69.

B

: 5. BEPTHKAJIBHBIA APEHAX
B FJIABA XIV

' OCHOBHBIE SJEMEHTbI BEPTHKAJIHBIX JIPEHAMEMN.
~ PASHOBHIHOCTH BEPTMKAJIbHBIX JPEHAXHBIX COOPY-
WEHUA M YCJIOBUSI MX MPUMEHEHUS

~ Bepruxnasume apenaxn nauaam npuMensthes B CCCP anmsb

B HOCARMING FOAM, rAaBHEM O06GPa30OM JJ% 3aMIHTH NPOMBIIICHHBX

HPCANPHITHA I FOPOACKHX TEPPHTOPEA OT noabeMa TPYHTOBHX *

HAYeHH MNPHHUMATD MEJAKHE YaCTHIB
rPYHTa, B3BEMEHHHE B JAPEHaXHOA

[Tpr HEOOXOAHMOCTH MO YCJOBHSM
TPacCHpOBaHHsA JpeHaxed ycTpoficTea
Nepenajos nocAe AHHE B 3aKPHTHX Ape-
HAXaX NPHYPOUHBAIOTCSH K CMOTPOBBIM

CmoTpoBbie KOJOAIK,"KaK NPaBRAO,
pPacnoaaraloTCs: 4) Ha KaxAOM IOBO-

6) HA BCeX nepecevyeHusX JHHHA H
B) HA NPAMHX YYacTKaxX JAHHHH HE

CMOTpOBHE KOJOAUS YCTPAHBAIOT-
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Pur. 69. Koncrpysunn GETORHHX CMOTPOBMX KOAOANCB C nepenaaHbiM
conpamendeM (OCANOYHNM KOAOAIEM)
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BOA, CBA3AHHOTO C NOCTPOAKON BOAONOANOPHHIX COOPYIKEHH T HA peKal
O6uee KOAMYCCTBO BHIOJHEHHBIX H PabOTAONIHX BEPTHKAALHH
JPEHAXKHLHIX COOPYKEeHU# BeCbMa HEBEAHKO. _
Onur POEKTHPOBAHHS
CTPONTEALCTBA B 9KCIAOATALLH
BEPTHKAALHEIX JPEHAXKHBIX CO
OPYMEHHHA ABAACTCSH BECbMS
orpannuennuM. IlosTomy pas:
peleHHe  psaa  BO3HHKAIOS
mHUX NPH NPOCKTHPOBAHHH TOs
| TPy O0rpolod AOGHEIX  coopyxenuit 3angad

. & | 2  JIOZKHO  HeH3Gexno 6a3Hpo:
BATHLCS HA HCNOABL3OBAHHHE METO-
JAHYECKHX H KOHCTPYKTHBHHIX
peuenuft, Haxoasamux cebe npy:

MCHEHHE B CMEXHBLIX 006J4acTaX
CTPOHTEABLCTBA.

TakuMu 0GAACTAMH SBAAIOT:
Csi: HCKYCCTBEHHOE MOHHKEHHE:
YPOBHA TPYHTOBHIX BOA AJAS
CTPOHTEJbLHHX NeseHd H HCINOoAb=
30BaHHe TPYHTOBHIX BOA a8

neae BOAOCHAGKEHHS.

! YCTaHOBKH AJsA HCKYCCTBEH-
‘ ! HOTO MNOHHKEHHS TPYHTOBHIX
\;/mm BOJA BHanGonaee GAH3KH ¥c BEPTH-
KaAbHbLIM JIpEHaXam il0 paspe-

maeMuM  3ajavaM 1 OOLIEM
npuuurnam ceoet pagore. Oa-
HAKO OOGJeryeHHne KOHCTPYK=

IHH, NpHMEHsIeMbie NPH YCTPOR=

cTBe noaoGHHX YCTAHOBOK, HE
BCErJla OKA3KBAIOTCA NpPHEMJIE-
MEIMH JIISl BEPTHKaJAbHBIX JApe-
HaMel, pacCuHTHBAEMLIX OOLIY-

HO HA JUIHTEAbHBIR NEpHOA 39KC=

«bur. 7Ca. O6mas cxema TpyGuaroro ko- INJAOATAIHK. "
pon [Mo creneny KanuTaabHOCTH

Hanb0Aee COOTBETCTBYIOT BEPTH:

KaALHLM JpEeHaXkaM BHPAGOTaHHBIC MHOTOJAETHERA NPAaKTHKOA KOHCT=
PYKiMH, TPHMEHseMbie B BONOCHAGKEeHHH NpH yCTPOACTBE BOA0CGO-
POB MOCTOAHHONO THNA H3 TPYOUATHIX KOJNOAUEB. !
Kak yme yxkasniBanoCh BHIIIE, ,OCYMIHTEAAMH" HAH ,APEHAMH®
PEPTHKAALELX ApeHaXed ABASOTCA TPYGuaTHe KOIOAMUDI 1
Tpybuarufi Kosoaen npeactasaseT CO60# BePTHKAABHYIO, NO-
IPYKENIYI0 B BOJIOHOCHYIO TOJIY KOJAOHHY TPyG, COCTOSMYIO:
» o0mem cayyae mu3 rayxux (He HMeOmHX OTBEPCTHHR) 3BEHLEB

" .gmlh'rpa' (¢pur. 70, a).
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POBEHL TPYHTOBHIX BOA, CAYKHT AJs HENOCPEACTBEHHOrO 3aXBaTa
OCAeAHHX, ' oledas | :

Konctpyknus GuabTpa 3aBHCHT OT psAaa 06CTOATEALCTB, 4 I/1as-
NuM 06pa3oM OT XapakTepa rpPyHTOB BOAOHOCHOR TOJULH,

[lpu nocranoske ¢uAbTPa B HeCYaHnie IPYHTH B €ro cocras
pkaouatorcs: 1) xkapkac, npeiactapasiomui Co60R B npocredmen
¢aydae OTpesok nepGopHPOBAHHON HAM MEAHCTOR TPYOM, i 2) ceTKa
wau oOCHNKa, OKPYMKAlomHe Kapkac H NPejOTBPAMAiomne BHHOC
MACTHI, TPYHTA M3 BOJOHOCHOH TOJIH BO BHYTPEHHIOW NOJAOCTHL
KOJOAUA Yepes IeJAH WAH OTBEPCTHA Kapkaca. m
- 3akpenJieHHe CTEHOK KOJOALA HAA (HABTPOM OCYWECTBANCTCH
 IAyxuMd OGCaJHLIMH HAH ,HACTABHHIMH® TPyOamH, '

®ur. 706. Cxema NORMKAOWIOro AeHACTBHA TPYGUATOro KOAOAIA

il
(UALTPOM HHOTAA YCTPAHBACTCHA ,OTCTORNMK®, BMHOMMAE-

WS PAYXHX TPYO M CAYXAamui BMECTHAKIEM A YACTHIL FpyHTa,
MK wepes (HABLTP H BHNABIIAX BO BHY TPennefl nojoctu

YAMCHHH TeM HJAH HHEM CIHOCOG0M BOAW M3 TpyGuaroro
(uanpuMep nyrem OTKa4yKH) OKOJAO HErO COSANETCH NOHM-
HOBEPXNOCTH TPYHTOBHX BOA. CumKkenHan (AN ACNPeccHon-
 HONEPXHOCT nproGpetaeT npH STOM (GOPMY BOPONKH, OCH
gonnaaner ¢ ocsio Tpybuatoro Koaoaua (¢pur. 70, 6).
ABUICE NOMIKeHe Ha6aI01aeTCa Y CTeHoK koaoaua. Ilo mepe
VALACHIA OF HEro NOHiKeHHe HeNPepLBHO YMEHLIACTCA H HA He-
KOTOPOM  PACCTOMINH OT OCH KOJAOAUA CTAHOBHTCH NPAKTHYECKH
JeYAOBUMUM, DTO PACCTOsSIHME, ONPEAGAAIOMEE 301y, HA KOTOPYIO
PACHPOCTPAMNCTCH DANAHNE KOJOAUA, HABWBACTCS €ro  ,PaaHycoM
'g;llaau'a"j(u'a ur.70 6 paruyc samsus oGosnauen uepes R).
- CaepyeT SAeCh e OTMETHTH, YTO NPH OTKAYKE BOJILI H3 KOAOAUA
y €ro cremox odgasyerca nepenaa yposuer (Ak sa dur. 70, a u 6),
XApaKTepHIYIOUHA BEANUHIY FHAPABAHYECKHX CONPOTHBJACHHA NpH
nxose B QGUABLTP. |
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[lpn oTkayke BOAB H3 TPYNNb KOJOAUEB, PACMOAOKEHHBIX Hi
paccrosinusix L apyr of apyra, MeHbmuX 2R, AenpecCHOHHHE BO:
POHKH, 06pasyiommnecs y Kaxaoro KoaOAua, CAMBAIOTCA H TAKHA
06pasoM MOkKeT OHTb NOAYMEHO O6mEe NOHHKEHHE YPOBHA IpYH:
TOBBIX BOJL HA YYaCTKE PACHNOAOKEHHS KOJOALEB.

[Moanxenue yposHs rPYHTOBHIX BOJL, NOJY4Ya€MOE IIPH YCTPOHCTRE
BEDTHKAJBHBIX ApEHAXeH, CO3AACTCH H NOAACPIKHBACTCH HENpPepPHBs
HOA OTKA4YKOH HJH OTBOAOM OT KOJOAUEB AOCTATOYHBIX KOJAHUECTE
rPYHTOBHIX BOJ,

OTkayka MOXKET GHiTh OCYmECTBACHA: HACOCAMH, CMOHTHPOBAH
HBIMH Ha TIOBEPXHOCTH 3E€MJH MAM B WIAXTE, NOTPYXEHHHMH B KO-
JoAubt (rAyGHEHBIMH) HACOCAMH M HACOCHHIMH CTAHUMAMH, OCyUlECT:
BAAIOIWEMH NEHTPAAHIOBAHHYIO OTKAYKY H3 OTAEJbHHX FPYNN KO-
JOANEB Yepe3 BcacuBawuue TpyGonposoas. .

Hast oTBOAA BOAK H3 TPYOHATHX KOJOAIEB MOTYT OHTb NMpuUMe
HEHBl TAYXHE CaMOTEYHBIE KOANEKTOPH M CHpOHHBIE TPYGONPOBOAH,
HENOCPEACTBEHHO CBASAHHBE C BOAONPHEMHHKOM HJAH BHIBEJICHHHE
B NpHeMHLIA pesepByap HacOCHOM cTanunu. MHOraa MOXeT 0KasaThe
BOIMOXHBIM TaKye COPOC TPYHTOBBIX BOJA B HHXKEJEKamue BOAO-
HOCHbI€ TOPH3OHTH IPH MOMOILH NOMOUIAIOUIHX KOJOANEB.

Takum o6pasoM ,npoBOAsmIHE” YVCTPORCTBA BEPTHKAABHEIX APE
Haxed MoryT OHThb BecbMa pasanunnmu. Bce stu ycrpoficTsa
onucausl B ra. XVL

BepTHKasbHBE ApeHaXH, TPpyGyaThe KOJOJAUH KOTOPHX pasme
mapTcs ¢ 60AbEeH HAN MEeHbUIeH paBHOMEPHOCTLIO NO BCel apeH
pyeMmMoH TEppHTOPHH, MOTYT OBITh HA3BAHH ,CHCTEMAaTHYESCKHMHY

OCHOBHBIME TNPHMEHAEMLIMH PA3HOBHAHOCTAMH BEPTHKAJIbHHIX
»CHCTEMaTHYECKHX " JNpEHAXEeR cJeayer CUYHTATL: APEHANX *KaJaH-
GOpHHACKHA" B ApPeHAX ,TOJNanACKHAY,

wKarnpopuuiickne” ApeHaxHu BecbMa WHPOKO PacnpocTpaHeHil
8 CILA, Ha HppPHramHOHHBIX CHCTEMaXx. '

[lpu ycrpoilcTse noAoGHHX Apenaxel npuMessorTcs Tpybuarne
KOJOAUb rAyOrHO# oT 15 10 90 % u amamerpom ot 30 no 50 cu,
pasMelnaeMble Ha 3HAYHTEABHBIX pACCTOSHMAX JAPYyr OT ApPYra
(o6uuro ot 800 1o 1600 x). B cBsisw CO 3HAYHTEALHBIMH pac
CTOSIHHAMH MEXAY KOJOAUAMH FPYHTOBHE BOJAB YAAJASIOTCA H3 HH
He6O0AbIIHMH HACOCHBIMH CTAHIHAMK, '0COOBIME AIAKAKAOTO KOMOAILE

[laan pacnosoxenns xoxoxues  kaaudopuufickoro* npenaxa
OCYymeCTBJACHHOrO AJsi ApeHupoBauusa panona Turlock B noanng
pexn S. Joaquin, nokasan ma dur. 717, ,

Kaangopuuiickue apenaxu MOryT OHTh YCHEUIHO NPHMEHEHB
AL B TeX Cay4asix, KOraa CJAOXEeHHe M XapakTep rpyHTOB BOMO:
NHOCHOA TOAmMHA AAI0T BO3MOMKHOCTH OCYUWIECTBHTH KOJAOAUN C GOJE
MK sonamu BausHHs. HanGosee GaaronpusiTEbE YCAOBHS A
HpNMenennst nofoGHHX Apenaxcefl CO31A0TCA B CACAYIOMHX ABYA
CAYuanxX: 3

1) KOrAA Bes BOAOHOCHAR TOJIIA CJOXKEHA XOPOWO NPOHH

LICOAOAIL 1A PHCYNKE NOK33aHH TOYKAMM, HACEAEHHWE NYHKTH — TOYKAMM
B OKPYRKAN,



MH TpYHTaMR M 006JafaeT MOIHOCTBIO, NO3BOJSIOMEN HOAYIHTH
WAYATEALHBE NMOBHKEHKS Y KOJOALES;
2) Koraa Bepxusis MOAJEKAUAA OCYMEHHIO TOANA, CAOKEHHas
(Aa60NPOHHILAEMBLIMHE TPYHTAMH, OKA3LIBACTCH THAPABAMYECKH CBj-
MIHOK C NOCTATOYHO MOUHLM H BhLUIEPKAHHHM, XOPOWIO NPOHMIA~
UMLM TOACTHAAIOIEM C0eM (CA0KEHHBIM TAIbKOM, CHABHO TPEmMHHO-
PATHIMH CKAJABHLIMH MOPOAAMH M Mp.).

B nocaeamem cayyae XOpomo NPOHHUAEMBIA MOACTHAAIOMLH I
(A0f, B KOTOpPOM pacnoiaraiotTcs (UALTPH TPyGHATHX KOJAOAUES,
DNTIONHAET B APEHAXHON CHCTEME POAb MOUIHOM NAACTOBON Apent,
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{ Dur. 71. Naan pacnoaoxenns TpyGuarux xozoaues » pafone Turlock

NENOCPeACTBEHHO MNpPHHHMAONIed TPYHTOBHE BOAW M3 Bepxued
TOAULH.
~ Bepruxaapune kaaudoprufickue APEHAKH AN OCYWIEHHS IOPOJ-
CKHX ¥ NPOMHULJIEHHHX TeppuTOpuit B Hamesm Copoae noka we npu-
Mensauce. OYeBHAHO OZHAKO, YTO MPH GAArONPHITHLX TFHAPOreo-
AOFHYCCKHX H HMHBIX MECTHHIX YCJAOBHAX MNOAOGHME APCHAXKH MOTYT
OKisareca BecbMa 9 (EKTHBHLIMH, XOTS SHAUMTEALHAS HEPaBHO-
MEPHOCTD MOHHKEHHSA, CO31aBaeMOro KaAn(GopPHHACKHMI ApeHaXKaMH,
M MOXET B HEKOTOPHX CAy4YasX OrPanmuauTh cepy MX npHMEHEHHH,
losnanackue ApeHaxu XapakTEPH3YIOTCH MEJKHMH, YacTo
PACnONOKEHHNME (B2 PACCTOAHAAX HE CBue 5 a) no Bced ocymae-
MOR naomany KOAOAUAMH, COPACHBAIOMIMMI 30XBAUCHHEIC HMH TDYyH-
TOhMe BOAKN B HHXKeJekKawue noraomaomue caon. O6aacts npu-
MENENNS TOJMJAHACKOrO JpeHaxa BechbMa orpannuena. B HeKOTOpHX
LAynonx on moxer OuiThb npuMeHen aas c6poca BEpXOBOAKH B

131



Heray6oko 3ajeraiomufl ropusonT, objazaomuil Xopouen BOM
OTBOASAIMER CHOCOGHOCTBIO H XapakTEePHSYIOMHACH K TOMY 3
HH3KHMH nbe3oMeTpHueckumu yposmamu. Onucanme koaoane
OGBIYHO MPUMEHAEMBIX NPH YCTPOACTBE TrOJAJAHACKOrO ApeHax
npuseseno B ra. XV. ;
Cpenn BepTHKaAbHBX JApeHaxKef BaHG0J€e PacnpoCcTpaHeHHbIM
ABJAAIOTCA TAKHE, MPH YCTPOACTBE KOTOPHX TpyOuaThie KOAOAN
PACNOJATAI0TCA 10 YeTKO OMEPUYEHHHLIM B IJIAHe JHHHAM, TPACCHPYS
MBIM OOHLIYHO BAOJB FPAaHMIl 3aMHIMAEMBX TEPPHTOPHH MJAH y4dac:
KOB. :
[TopoGuple ApeHaxXH MLl HA3BIBAEM B AajbHEAmEM ,ApeHAXKHbLIM
3apecamu’,
B npoTHBOMOAOKHOCTH BEPTHKAALHHM CHCTEMATHYCCKHM X
HaxkaMm, HaubGosee npucnocobJCHHBIM K OTBOAY H3 BOAOHOCHO
TOJMH BOA, MOCTYNAOWHX B HEe nyreM HHPHALTPAUHH CBEpX
(HAH MyTeM MOANMMTHBAHHA W3 HHKEAEKAUHX HANOPHHX TOPH3O)
TOB), JpeHa)KHple 3apecn HanboJee npHMEHHMB MU Mepexnal
rPYHTOBHX BOJA, MOCTYNAOMHX B OCYMAEMYIO TOAULY CO CTOPOHE
Bo Bcex BHINOAHEHHWX Y HAC A0 HACTOSIIEr0 BPEMEHH ApeHaH
HBIX 3aBecax PaCCTOSHHA MEXAy TPYOUATHIMH KOJOAUAMHA I1DHHHME
anck B npeaeaax ot 6 a0 30 m. Paccrosume B 30 # Heab3s C4i
Tath oOaHako npepeasnbiM, [lpn OGaaronpuATHHX YCAO0BHSX OH
MOKeT OGBTh 3HAYATEALHO GOJABIIHM. |
Jlupefinoe pacHONONKEHHE H OTHOCHTEAbBHO Majble PacCTOSHE
MEXJAY KOJOAUAMH CHOCOGCTRYIOT NPHMEHEHHIO B JPEHAMHBIX 34
BECAX LEHTPANH30BAHHBX ,NPOBOAAMAX® YCTPOHCTB, BHINOJHACMHE
B BHAC IAYXHX CAMOTEYHBIX KOJAJACKTOPOB, CHPOHHBIX CHCTEM HJ
BCachBapoIUX TPyOGONPOBOAOB, HENOCPEACTBEHHO NPHCOEAHHEHHE]
K Hacocy. ‘
B HEKOTOPHIX CAYYasX OKASKIBACTCS OAHAKO BOSMOXHEIM YCT
poficTBO JApeHaXHHX 3aBeC H C NOIJMOUAIOMHMH  KOJOAUAM
[Topo6uuft apenax onucupaercda B ra, XVIL '
THnHYHLIM TPHMEPOM JIPEHAXKHON 3aBeCH MOXET CJAYXKHT
ApeHax, nocrpoenunit 8 1936—1€37 rr.p CBA3H ¢ NOAHEMOM YPOBH
BO/L B pexe.
Kpatkasi XapakTepHCTHKA THAPOre0JOrHiecKkHx ycaoBHA
JAPEHHPOBAHHON TEpPPHTOPHH JaHa B ra. L ,
[Tpeacrasaenne o6 OxHAABIIEMCA TOABLEME YPOBHA I'PYHTOBH
Boa aalot ¢ur. 16 u 72 a. Kax yxe ykaswsasoch B ra. VII, oms
CHBaeMelii ApeHaxk NOCTPOEH C yCTAHOBKOM Ha coxpaHenue ,statu
(UO* rpyHTOBHIX BOA.
Jlpenaxknasi cucrteMa BxJapouaer 347 TpybGuaThHX KOJOAUEE
PACHONIOKEHHHX HA paccTosuusax or 6 a0 20 & BAOJAb YeTHPE!
?;nou;érp)ouon JHHHH, OpoTpaccHpoBaHHOf OGaus Gepera peK
pnc, d). M
. - IayOuna TpyGuaTeiX KOJOAUEB, BHIMOJHCHHHX B CKBaXKHHA
Aamerpor 500 wm, koaebaercs, Kak npasEao, B npejeaax or
A0 20 M, CUNTAR OT NOBEPXHOCTH 3CMJH. 4
JUAW OTROAA rPYHTOBHIX BOA OT KOJOMUEB NPHMEHEHH MNPOJAO:
MONNMe B cneunaansnoft raasepee cudoHu, MNOABOAANEE BOAY £
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' MeTHpeX BeTBEeH JApeHaka K ABYM €ro OCHOBHHIM HACOCHBIM CTal
unam (pur. 72 6). Hekotopnie JAOMOJHHTEAbHLHE AAHHHE MO OXE

PAKTEPH30BAHHOMY COODYXKEHHIO, 3aNPOCKTHPOBAHHOMY NOA P

BOACTBOM aBTOPA HACTOAmMEN rAaBB KHHIH, NPHBOAATCH HEXKE.

Hpenaxuue 3aBecH, TaK e KaK FOPH3OHTaNbHBE H KOMOHHS
pPOBaHHBE JHHEHHLIE JAPEHAXKH, B 3aBHCHMOCTH OT PaCHOAOKEHH
HX 1O OTHOMIEHHI0O K OCYmaeMol TEeppHTOPHH B NJAHE MOTrY
OblTh KAaCCHQHIKPOBAHH Ha KoAbueBwe, u Geperosue. K nocae;
HeH KaTeropuu AOJIKEH OhTh OTHECEH B YACTHOCTH H ONHCAHHH]
IpeHax. ‘

BepTukaJpHbM JpeHaxaM NPHCYIM N0 CPaBHEHHIO C FOPH3OH
TaAbHBIMH HHKECACAYomHe OCOOCHHOCTH, B 3HAUHTEJLHOH Mep!
onpeaeasiomue 064acTh HX NPHMEHEHH: ~

1. Beprukaspusie JApeHaxH AAIOT BOSMOKHOCTh OCYMIECTBJAT
KaNTa) rPYHTOBBIX BOA M3 Goxee rayGOKHX rOPH3OHTOB BOAOHOC

Dur. 726. lMonepeunsll paspes no apenaxy

HOl TOJAmM, HEXeAH TOPH3OHTAJAbHBE. B CBA3H ¢ OTMEYSHHBIN
06CTOATEALCTBOM HauGosee GAAronpusTHHE YCAOBHSA AAS TPHME:
HEHHA BEPTHKAJABHBIX [ApeHa¥el CO3AaTCA NPH PacnpocTpaHeHHO:
CTH HA BO3MOXHHIX TrAyOHHAX 3aKJAAKH rOPH3OHTAJLHHX Jpes
CAa60NPOHHIAEMEIX IPYHTOB, MOAOCTAAHHLIX XOPOILIO NPOHHIAEMBIME
FPYHTAMH ¥ €IHHOM /s BCEeH TOAUH BONOHOCHOM rOPH3OHTE. '

B oxapakTepu3oBaHBHX YCAOBHAX, H OCOGEHHO 1pH rAyGOKOM
AUACTAlNE BOAOYNOPHOrO CJ0S, BEPTHKAJIbLHBE APEHAXKHBIE 3aBECH
~ EMOFYT OCYmECTBHTh 3HAYHTEJAbHO 6OJee MOJHHH Nepexsat rpyw
TONNX  BOA, NOCTYNAWOMWKX HA APEHAPYEMYIO TEpPHTOPHIO H3BHE,
WOAI TOPHAOHTANBHEBIE APEHH, TIPOAOKEHHHE 10 TEM KE TPACCaM.
« C TEM NOJHLIA nepexsaTt, MAH MNEPexBaT 3HAYHTENbHON
HOCTYIaoMNX H3BHe BOJ, BO MHOTHX CJAyuasX OPH yCTPOA-
CAPCIIDKINX saBec pemaeTr ycnex APeHHPOBAHHSA.




[lpn ycTpoficTBe CHCTEMATHYECKHX ApeHa)KeHd BO3MOKHOCTH 3a-
BiATd NPH NOMOMIM TPYOUATHX KOJOAUCB FPYHTOBHIX BOJA H3 ray-
OKHX CJAOEB BOXOHOCHOH TOJMINH TaKXKe MOXKET OKasarbCsd BechMa
uennoff. B oxapakTepH3OBaHHLIX BbllIe TPYHTOBHIX YCJAOBHAX roO-
PHIOHTANBHBIE APEHB, 3aKJAaAblBAEMble B CAAGONPOHHIAEMBIX TPYH-
14X, pacnpocTpaHsioT CBOE BJHSHHE Ha KpalHe OrpaHHuCHHYIO 30HY.
Jlast moayuenus HEOGXOAHMOrO NOHUKEHHA MOMXKET NOTPeboBaThes
pH 3TOM BeCbMa 4YacTas CEThb OCYImHTeNEH, C BHIIOJHECHHEM KO-
TOPO# OKAaXYTCs CBA3AHHBIMH 3HAYHTENbHBIA OOGLEM CTPOHTEALHBIX
paGoT u GoabmHe HEeYyNoOCTBA, OCOOEHHO B YCJAOBHNX FOPOACKHX
W NPOMBILUJIEHHLIX TEPPHTOPHIL.

B Tex ke ycJOBHAX TPyG4aThie KOJOAUB, KanTHPYIOUIHE rpyH-
TOBLIE BOAB M3 HHXKHHUX XOPOMIO NPOHHHAEMEIX H JOCTATOMHO
MOIHBIX CJAO€B, CMOTYT PACHPOCTPAHHTbL CBOE BJAHAHHE, KAK NOKa-
ALBACT ONBIT YCTPOHCTBA KaAHDOPHHACKHX APEHAKEH, Ha paccro-
MUK B AECATKH H JaXKe COTHH pa3 Goanmue. Takum o6pasom Muo-
FOKHJAOMETPOBHIM CeTAM TOPH3OHTAJbHHIX JApPEeH CcMOryr OutTh
WHOrJ@ NPOTHBONOCTABACHH JPEHAXKH, BHIOJHEHHHE H3 HEOOMb-
WOro 4ucjaa ray0okHX TPyOuaTHX KOJOAUEB € MEXAHHHECKOA O7-
KAMKOi. :

2. BepTHKaAbHBIE JAPEHAXH TNPH NPHMEHEHHH CHOOHHLX HPO-
BOAAIHX YCTPOHCTB MM BCACHIBAOMHX TPYGONPOBOAOS, HEHOCPEL
CTBEHHO CBfI3@8HHHLIX C HACOCOM, 4 OCOOEHHO MPH  NPHMEHEHHH
OTKA4YKH M3 OJAHHOYHBIX KOJOANEB TAYOHHHLIMH HACOCAMM, AQIOT
NO3MOKHOCTD 3HAYHTEJILHO GOJBINETO NOHHMKEHHS YPOBHA FPYHTO-
BWX BOX, HEXEJNH JAPEHAXH TrOPH3OHTAJBHBE HWJAH KOMOMHHPOBANH-
nuie, Ipu ycrpoiictBe mOCACAHHX YPOBEHb NOHHIKEGHHH JIUMHTH-
pyercs 3aTPyAHHTENBHOCTHIO H GOJBUWIOH CTOHMOCTLIO NPOXOAKH
rAyOOKHX TpaHmed A NPOKJAAAKH OPHSOHTAALHBIX JIpeH,

TpyasoctH 3TH 0COGEHHO 3HAYATEJBHBl NPH HEOOXOAMMOCTH
IIPOM3BOACTBA PaboOT Noj YPOBHEM TDYHTOBBIX BOA, YTO OOMUNO W
HMEeT MecTo. '

BmecTe ¢ TeM B yCJAOBHSIX TOPOACKOrO M HPOMBIUACHHOIO
CTPOHTEALCTBA MOTPEOHBE NOHMXEHHS OKA3ZHBAIICH BO MHOI'HX
CJy4asx BSHAYHTEJAbHHIMH, YTO OJaronpHATCTBYET NPHMEHCHHIO
WeCh BePTHKAJABHBIX JpPEHaXeHd Aaxe B YCAOBHAX OTHOCHTEALHO
OJHOPOJIHOTO  JIHTOJOTHYECKOrO . COCTABA BOAOHOCHONM TO/MuLN,

3. las BepTHKAJABHHX JpeHa)ef, ocymecTmiomnx B 60ab-
HINHCTBE CAYyYaeB .SHAYHTEJABHOE IOHHKEHHE, XapaKTepHu MpPoBO-
JutlHe  YCTPOHCTBA ¢ HCKYCCTBEHHBIM NMOABEMOM BOJM HACOCAMH
{oTKauxof).

C npuMeHeHHEeM OTKA4YKH OKa3BIBAOTCH CHASAHHBIMH  OGBIYHO
HECKOJABKO YCAOXHEHHbIE YCJAOBHY SKCOMOATAUMH M 3HAYHTENb-
HOe MOBLIMICHHE NPAMBIX SKCNJAOATAIHOHHBIX PACXOJOB 10O COAEpHKa-
HHIO JPEHAXKHOH CHCTEMHI,

[Tpu npuMeHenHM /UIs BEPTHKAABHBIX JpeHaKel CHOOHHHIX HpO-
BOMAMMX YCTPOHCTB HJAH OTKAYKH M3 OJAMHOUYHBIX KOJOAIEB CO3-
JAIOTCH BMECTE C TeM HCKIIOYHTEALHO OGAaronpusTHHE YCJAOBHSA
A PEryJIHPOBAHHA CTENEHH MOHHMKCHHS YPOBHA TPYHTOBHIX BOJX
# pouecce sKCNA0aTanuy APeHaxa. 910 NpeHMylecTBO OKa3hBaeT-
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¢4 OCOGeHHO NEeHHBIM TMPH HEBO3MOXHOCTH BIIOJHE TOYHOrC
I'HJIPOre0JOrHYECKOro MPOrHO3a NOHMXKAWMEro AefCTBHA CHCTEM!
M HeAOmMyCTHMOCTH mnepenonwmxkenns. Crenayer TaKxKe OTMETHTH
YTO NpPH NPHMEHEHHH HA3BAHHHLIX NPOBOAAINHX CHCTEM H H3BECTHON
3armace B BHLICOTE BCACHBaHHA HeOJArolpHATHOE SABJCHHE, 3aKJIO
yaomeecs B OOMYHO HAGAOAAEMOM NOCTENCHHOM MOBHINEHHH FHA
PaBAHYECKHX CONPOTHBJACHHA NpH BXOAE B (QHABTPH TPYyGUaTH
KOJNOAUEB, MOXET JOKaAH3OBATHCH TNPH SKCIAOATAUHH COOTBET:
CTBYIOIHM CHHXXEHHEM AHHAMHYECKNX YPOBHEH B KOJOAUAX.

Kak caeayer u3 H3JM0KEHHOro, neaecooOpasHOCTb NPHMEHEHHS
TOr0 HJAH MHOrO THNA JAPEHaXka 3aBHCHT IJaBHBIM 00pasoM OT
I'HAPOTEeOJOrHYECKHX YCAOBHA TEPpHTOpPHH H Tpebyemoit CTencHH
NOBHXEHHUS. :

Jlast NpasuABHOrO PEleHHs BOMPOCA HEOGXOAMMO B YAaCTHOCTH
3HAHHE OOGCTOSTENBCTB, ONPEAMSIOUHX BHCOKOE CTOAHHE YPOBHS
IPYHTOBBIX BOJ, YCJAOBHH MX NMHTAHHA W €CTECTBEHHOrO JApPEHHPO-
BAHNUA,

CkasanHOE CBHAETEALCTBYET O GOJbMIOM 3HAYEHHH NPABUABHOR
NOCTAHOBKH THAPOreOJOrHYeCKHX MCCAefOBaHHA, npeauecTByoIEX
YCTAHOBJACHHIO OGIMEH CxeMmbl ApeHaxHoro coopyxenusi. OueBHaHo
BMECTE C TEM, HTO B pfAAe CJAyvYaeB 1enecoobpasHoe peleHHE
cMoxeT OuTh HaRA€HO JHINb B npouecce npopaGoOTKH H TEXHHKO=
3KOHOMHYECKOTO CPABHEHHSI HECKOALKHX BapHAHTOB APEHAKHEX
COOPYXEHHA.

¥

IJIABA XV
TPYBYATBIE KOJIOALbI

1. Cnocobn ycrpoficTBa TpyGuaThiX KOJOALEB H 0O6mHEe WX CXeMBl

B 3asucumocTH OT cnocoba COOPYKEHH: 'rpy6qawe KOJOANH
MOT'YT GHTb KJAaCCHOUUHPOBAHB HA: 3
a) morpyxaemsle ¢ NoMOmbIO 3a6GHBKH AN BBHHYHBAHUS (K STOR
KAaTeropuH A0JKHH OLITh OTHECEHH TaK HA3KBAEMBIC ,HOPTOHOBCKHE™
‘ KOJOANB H TPpy6uaTHe JApeHH rOJJAHACKHX JApeHaxkef);
b 6) morpykaeMue ¢ NOMOIIbIO NMOAMBIBA;
e B) Gyposue,

.) “ODTOHOBCKHC KONoAUL! ¥ BEPTHKAABHLIE APCHE FOAJNAHACKHX JApPEHAMCH :'

HopronoBckue KOJOAUB BHNOJAHAIOTCH NyTeM 3aGHBKH WJAH.
DONNMHBAHASA B TPYHT KOJOHHB, COCTOAMIEd M3 JKEJEe3HLIX HACTaBs
aux Tpy6, 06epHYTOro MejaHO CeTKO# KeAe3HOro (GuUABTPA H NpH=
KpenAennoro ¥ GuALTPY HaAKOHEYHHKA, KOTOPLIA B 3aBHCHMOCTH OT
i0a norpyKenus Moxer ObTb ,3a6HBHBIM® HAM ,BHHTOBBIM“.
TP HOPTOHOBCKHX KOJOAUEB He fpesniniaeT o640 50 .mt
Olll norpyxenns — 8—10 . i
Sa0unKa WAK BBHHYMBAHHE HOPTOHOBCKHX KOJOAIEB HA YKA3aH-
AYONNY BOSMOXKHH JHIOB B MATKHX CBASHHIX HJH PHXJANX



E
r

——y

- unwo pebura,

' :naaux TPYHTaX, HE CONePKAMBX TaAbKH, WeGHT HAH Kawm-
° . X AXE Ma
B menee GaaronpHsaTHHX yCAOBHSX npuberawnT K NPeABAPHTENb-

WoRt sabypke CKBaXHHW (He yKpenasieMoRi 0GCaiHBIMH Tpybamu) na
FAYOHHY A0 YPOBHS TPYHTOBHX BOJA, 4TO 3HAYHTEALHO yMeHbmaeT
NO3MOKHOCTE NOBpeXAeHHs TPy6 waM (uabTpa KOJOAUA NpH NO-
TPYIKEHHH,

3axsaTHAas CHOCOGHOCTH HOPTOHOBCKHX KOJAOAUER BECHMA Hepe-
Auka, [Tpu cambix GrarompuATHHIX YCAOBHSX (B WHCTHX KPymHO3ep-
HHCTHX TNecKax) Koaomen jauameTpoM 50 #M MOKET NPHHATE ne

cpwme 0,2—0,3 a/cex rpynToso#t Boaw. YCTaROBKA HOPTOHOBCKOrO

KOJOALA B MEJKO3EPHHCTHIE MecyaHbie .
FPYHTH NPHBOAKT OOLIYHO K GRHCTpOMY |
MRACHHIO (HABLTPA M pe3KOMy naje-

BunoanseMble W3 JXeJAesHHX TOHKO-
CTEHHHX TPY6 HOPTOHOBCKHE KOJAOAIM
ABJSIOTCA BMECTE ¢ TEM BeChbMa Hep0J-
FOBEYHBIMH ZI@Xe NpPH MaJOR arpeccus-
HOCTH FPYHTOBHIX BOJL

[TosTomy onucanmas KOHCTPYKuHA
Koaonues unesecooGpaswa (npu Oaaro-
NPHATHEIX THAPOTEOMOrHYECKHX YCJIO-
BUAX) JAMIIB B CAyyasX, KOrJAa CpPOK
SKCNA0ATALHH JIPEHAKHBIX COOPYKEHH A
OrpaHHYeH HECKOJbKHMH I'OLaMH.

[To cnocoby ocymecrsaenns x HOp-
TOHOBCKHM KOJOAIAM NPHMBIKAIOT MeJ-
KHE MOrJAoWEmHEe KOJAOAUN H3 OOHY-
HEIX TOHYAPHLIX APEHAXHEIX TPYO, NMpH-
MCHAEMBIE MNpH YCTPOACTBE rOJAJaHA-
Ckoro japenaxa (¢pur. 73). Dur. 78. Beprukaawman apens

Ilpn ycrpofictBe nono6umX KOJAOA- FOMANACKOrO  Jpenama

ieB B NPEABAPHTEALHO NPOGYpPEeHHYIO,
HO He 3aKPEeNJEHHYI0 OGCaAHBIMH TPYGAMH CKBAXKHHY DIOHACTCH npw
OMOIH KEJE3HOr0 CTepXKHS, ynupawomerocs u aybonult noaton
(HaKOHeuHHK), KOJOHHA, COCTABJAEHHAS W3 POHYAPUMX TPYG, KOH-
HCHTPHYECKH PACNOJOXEHHBIX BOKPYI CTEPIKHS B ABA CAON TAKHM
06pa3oM, 4TO 3BEHbS HAPYKHOIO CAOS NEPEKPHBAIOT CTHKN IBEHLER
BNYTPEHHEro CaA04. 43,

3axpaTHAs CNOCOGHOCTH MOAOGHKIX KOAOAUEH HHUTOMHA, O6AACTS.
MX NpHMEHeHHs oXxapakTepusosaHa B ra. XIV,

6) TpyGuarsie KOAOAUB!, HOTPYKACMBIC € HOMONLLIO NOAMbIBA !

Kak nokasan onuwr Coo03BOACTPOR, TpyOuaThe KOAOAWN Ana-
Metpom ot 150 1o 200 am, cOCTABACHHWE W3 KEAE3HHX TPYG W

! Cu.  HckyceTsennoe nmounaenne ypous rpynronwx soa npoh. K. Il Ky-
canmna,
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HEACIHOTO (PHALTPA C CETKOMH, MOTYT GHTh NOrPYIKEHH B NECYAHHE
FPYHTH 10 ray6uusl 20 & npH NOMOINH MOAMBIBA. '
Ha pa6orax Col03B0ACTPOSt NOAMBIB OCYUIECTBAAACH NPH NOMOIILE
CTpYH, moAaBaBuieficsi nojx JnapicHueM B 2—6 amum Kk dpesepy
Kapkaca no TpyGe auamerpom B 30—50 e, ycranoBaeus K
koaoiua (qur. 74). Jlia OTBOAA NYABNEl CAYKHAA BHOPOCHaS TPY6E
auamerpom 75—100 mm, ycranasAuBaBmMAascs Ha ONMopHOE KOJbLLO,
33KaT0€ MEXAY HAKOHEUHHKOM M (GuaAbTpOM. '
[Tocae norpyxesnns Kapkaca KOJOANA HA HEOOXOAHMYIO rAyGHHY
HarHeTave/bHas M BHOPOCHAR TPYOH M3BACKAAHCH H3 KOJOLIA,
4 OTBEPCTHE B YNOPHOM KOJALIE
3a0HBANOCH JAepeBsSHHON NpoOKOi,
ClOyCKaBmelcs cBepxy Ha HITAHrax.
[lpouecc norpyxenns onucan-
HBIX KOJIOJAUEB BEChbMA YacTO OCAO0s
KHAACH 06pasoBanueM necyaHHX
#MPOGOK®, 3a6HBaBMIHX HAKOHEY-
HHK M HHKHIOIO 4acTh BHIGPOCHOH
TpyOul. IMonobunit gedexr moxer
ObiTh, NOBHAHMOMY, CMATYEH MJAH
NOAHOCTBIO YCTPAHEH NpPHMEHe-
HHEM KJanawa, aBTOMAaTHYECKH
SUKPLBAIOMIEro OTBEPCTHE B ONOP=
HOM KOAbILLE. 3
O6mue coobpakeHHst FOBOPAT.

34 TO, MTO CHAPABAHYECKHM CHOs
COGOM MOryT NOrpyXarbcs Ha
YKA3aHHYIO BLIIE rAyOHHY KapKacH
H HHBIX KOHCTPYKIHH, COCTABJACH-
HHI€ H3 MPOYHLIX H XOPOmO CKpers
JEeHHHIX Mexay Cco0oH 3BeHbes.
[Mocaennee HeO6GXOAMMO, TAK KAK
B Npouecce ruApaBaHYecKoro mo-
IPYKEHHSl MPH 3aXKaTHH KOJOAUE
TPYHTOM BCErjaa Moxet norpeGo-
Pur. 74. TpyGuarwit Koaogen ,Cowpos- BATbCA €ro NPHHYJHTEJbHAA INMO-
BOACTpON* CajKa nyTeMm AONOJAHHTEAbHOH NPH-

TPYSKH, HPHIOAHHMAHHS H Bpames=

HHA Kapkaca, :

Ipu neGoabmux rayGHHAX NOrPYKEHMS KOHCTPYKIHA KapKaca
MOXEeT OHTL ecTecTBeHHO OGaeryennoft. ONWT CBHACTEAbCTBYET
0 TOM, UTO NPOHECC IHAPABJIHYECKOTrO MOrPYKEHHS MEJIKHX KOJAOT-
HER MAET MO0CTATOYHO YCMEWIHO H B CYrAHHHMCTHIX TIPYHTAaXx. |
Hexenareasnoit 0co6eHHOCTHIO THAPABJAHYECKOro cnocobGa suB=
ANETCH POSMOKHOCTD 3HAYHTENBHOTO Pa3spLXACHUS IPYHTA Yy Hapyx-
- CTENOK KOAOAUA H MOABJACHHSA CRA3AHHBIX C STHM PasphIXJACHHEM

ﬂl\l\lgu

T

~ Beaeactane weaocratoumofi paspaGOTAHHOCTH KOHCTPYKIMI H
MPUSMOR ReACHNs paGoT ruapaBauYeckui cnoco6 ycrpoiicrsa Tpy6-
HATHX KOAOAUCH He uMeeT MOKa MHPOKOro NpHMeHeHHS.

;l.




B) Byposnie TpyGyaTsie KOAoAUs

HauGosee yHHBEpCaAbHHIM CHOCOGOM YCTPOACTBA TpPyOGHATHIX
KOMOAUEB ABAfETCH OypoBOH. ITOT CROCO6, XapaKkTepH3younACsH
IPeIBAPHTENbHON MPOXOAKOH CKBaXHH, 3aKpenasaeMblX B 06BaaH-
RAIOUUXCH NOpoAax o6CaaHpIMH TPYOaMH, JA€T BO3MOKHOCTE COOPY-
WMEHHA KOJOAUEB 3HAUHTEAbHONH TAyOHHB M JAHA-
METPa B JIOOHX I'DYHTOBHX YCJAOBHSX. 'PW{”WP"
bypoBme TpybuaThie KOJOMAILI, H3BECTHHIC
B 6OABMOM YHCJAE BHAOM3MEHEHHH, MNOJAYyHAOT
pocTeRmy0 KOHCTPYKUHIO B CJAydYae yCTpO#-
crea ux 6ea ¢uabtpa. [lpuem BOAW ocyie-
CTBAAETCH NPH STOM Yepe3 OTKPHITOE AHO HJH
He 3aKpemvieHHble o6CajunMi TPYOGaMu CTERKH
HHAkHEH vyacTH ckBaxkuubl. Koaoauw noaoGHOH
YINPOIECHHON KOHCTPYKIHH INPHUMEHAIOTCH Ipe-
HMYIMECTBEHHO MNPH KanTaxe NMOJA3eMHBIX BOA
N3 HeOoOBaJNHBAOMHXCHA CKAJbHBIX TOPOA.

HeckoJbKO yCAOKHEHHYIO, HO TaKKe BechMa
POCTYI0 KOHCTPYKUHIO HMEIOT GYPOBHE KOJO-
usl, npumensiemsie uwaorxa B CIIA npu ycrpoii-
CTBE BePTHKaAbHMX JPEHAXeH HAa HPPHralHOH-
HLX cHCTemax’,

[Tocsie npoxXoaKkH CKBaMHHBI, 3aKpenJeHHON
TOHKOCTEHHBIMH KJCHAHBIMH HJAH CBAPHBLIMH
Tpy6amu (HApOICHHHIMH B JABa CJOS), CTEHKH
9THX: TPYO NpOALIPSIBAHBAIOTCH (NPOAABAHBA-
HHEM OTBepCTHR) B mNpenenax BOZOHOCHOTO
FOPH3OHTAa NPH MOMOIIM CNenHaJbHoro nepgo-
patopa, CnycKaemMoro BO BHYTPEHHIOIO HOJOCTH
Koaoana. O64acTh NpHMEHEeHHss NOAOGHHIX KO-
JOIEeB OrpaHHYHBAETCA CAYyYasMH 3aXBaTa rpyH-
TOBHIX BOJ H3 KPYOHO3EPHHCTHX (rajeuHbiX HAH
I'PaBEJHCTHIX) I'PYHTOB.

Onucanusie ¢noco6s ycTpo#cTBa GypOBHIX
TPYGUaTHIX KOJOALEB XaPAKTEPHH OTCYTCTBHEM (v, 76, Cxema py6-
34rOTaBJHBAEMbIX HA MOBCPXHOCTH 3CMJAH M HATOrO KOAOAIA
OIyCKaeMblX B CKBaXHHH (HJILTPOB, 4 TAKKE
TEeM, YTO CTEHKH KOJOAUEB 3aKpemjasiorcs no ncell wx pecore
OGCafHpIMH  TPyGaMH, HCNOJbL30OBAHHKIMH JUAS  HPOXOAKH CKBa-
WHH,

B tex caywasx, korza mpH yctpoAcTse Oyponux TpyGHaThX
KOJOANEB AJas BOMOCHAGKeHHA HEOOXOAMMO OCYMECTBHTL NMPHEM
FPYHTOBBIX BOA H3 ONPEJACJACHHOTO H MNPHTOM HE [(EpBOro OT MO-
BEPXHOCTH 3€MJH BOJXOHOCHOTO FOPHAONTA C HANACKHON H3oAamHeR
Bhimeaexaumux, KoA0ANns BHIMOJAHATCA O0AbIICH YacThio O CXeMe,
peacrasiaenHod Ha ¢ur. 75,

-

V- Obcaldwvie
| moydm

! Cu. Harold C. Schwalen ,The Stovepipe or California Method of Well
Deolling as Practiced in Arizona®, 1925.
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ﬂponaaogc'mennue npueMsl  ycTpo#cTBa TNOAOGHHX KOJONLE
e CBOAATCA B OCHOBHOM K CaeayoOIIEMY. a
INocAe NPOXOAKH HA MOAHYIO IAYGHHY CKBaXHHL, 3aKpPENaseMo
o6caapnMi TpyOaMH, B Hee CNYCKAaeTcs HA MITaWrax sapanee 3a
roTOBJEHHAA KOJOHHA, COCTABJAEHHAS OGHYHO H3 OTCTORHNKA, PHALTPS

H CHAGKEHHOrOo uy(p'roﬁ rayxoro narpyO6ka. lllTanrr sakanunpaoTe:
CNEeNHAJBHBIM KJIIOUOM MJAH CHYCKHHIM natpy6koM. Mydra B c.ny-aa
CNyCKa KOJOHHBLI HA KJi0Ye HMEET COOTBETCTBYIOUIHE €MY Npopesk
Kouctpykuns ¢puabTpa MoMer GHTH NpH STOM pasany-
HOMl B 3aBHCHMOCTH OT FPYHTOB BOJOHOCHOIO CJAOH.
Bcaex sa nocranosko# (umabTpa Ha 3a00f cxBa
XKHHB o6caannie TPYyOH NOATATHBAIOTCA BBEPX B NOJO-
JeHue, ykasamnoe Ha ¢mr. 75, B pesyabrare uerd
GuALTP BXOAHT B CONPHKOCHOREHHE C rpyHTOM. KOabs
UEeBOA 3a30p MEXKAY TAYXOR HacThio QHALTPOBOH KO=
JIOHHB H OOCaAHBIMH TPYOAMH YHJAOTHAETCA NMEHbKOBOR
NPOCMOJEHHOM NPAABIO, HAMOTAHHON HA TrJAYXOR nar-
py6OK nepes CnyCcKOM KOJOHHN B CKBaXKHHY MJIH KaKHM»
A60 HHBIM cnocoboMm, 3
Tpy6uartsie koa0AuUN NM0A0GHOrO crnocoba BHIOAHE=
HHfl HEBBIFOAHO OTJAHYAITCA OT ONUCHBAGMBIX HHXKE
TeM, YTO HE AONYCKAIOT BTOPHYHOrO HCNOJAb3OBAHUT
o6cafapx TpyOl, OCTAOMKXCH B IPyHTE s 3aKpern-
JEeHHS CTEHOK KOJO0Auna Hajx QHALTPOM. H
Bumecre ¢ tem npumenenne TPyOuUATHX KOJOAUEH
NPH YCTPORCTBE JPEHAMHLIX COOPYXEHHH MOKET OKa-
3aThCHl, K4K MPABHAO, IEAECOOOPA3HHM JAHIUIL B 'roﬁ
cayuae, €cam CymeCcTBYeT AOCTATOYHO XOPOmas ecre-
CTBEHHAsl THAPABAHYECKAN CBASH MEXAY 3aNETaoUHME
dur. 76. Cxe- Y TMOBEDXHOCTH 3€MJAH IPYHTOBHIMH BOAAMH H BOJAMH

Ma 1py6uato- TOrO OTHOCHTEJBLHO MMyOOKOr0 rOpH30HTA, B KOTOPOM

ro  Xoaoaua mpeAnoJaraeTci ycraHoBuTh ¢uabtp. [lostromy oco-
GeRHOCTH KOJOANUEB ONHCAHHOTO THIA, SAKAYAOMAACH

B BO3MOXHOCTH HAZEXKHOM M30JSIHH NOAJNEKAUEr0 KANTaXy BOXO~
HOCHOTO IOPH3OHTA OT BHINEJEKAUHX, HE HBAACTCH B OOBIYHHIX
YCAOBHAX YCTPOHCTBA APEHAXKHHIX COOPYIKEHHA NOAE3HOH.
Bosee NpHroAHLIMH AAA JPEHAXHBIX COOPYIKEHHH B NOAABAAIO-

Fa nes GoAbINHACTBE CAYYaeB sBAAIOTCA Gyposuie TpyGUaThe KOAOLIE,
| COOpYKaeMpie C NMOJHHIM H3BJAeHeHHeM 006Caguux Tpy6 H3 rpysra.
Noco6 BHINONHEHHS MOMOGHHIX KOJOXUEBR CXOJEeH B OOmIHX

: ueprax C omucauHuM. B KoaOHHY, omyckaemyio B STOM Cayuae
. ', : I SaKpenJeHnyio o6caaapiMu TpyOaMH CKBAXKHHY, BKAIOYAIOTCA OAHAKO
- NOMHMO OTcTOfHNHKA M QUAbLTPA HACTAaBHHE TPYGH, Gaarojapa uemy
wouaa NOJYYaeT 3HAYHTEABHYIO JUVIHHY, BCEIJla HEeCKOJAbKO npenud-
MYyI0 NOAHYIO FAYOGHHY CKBAXKHHBL. _
lOCAe NOCTAHOBKH KOJOHHHW Ha 3a6o# obGcaamnie TPYOW H3BAE-
’ l‘l’% CKBAKHHN M KOJOXEN NOJAyYaeT BHA, NPEACTaBACHHLE
" . . . '
OAOONME KOJOMIN BEChbMa YacTO BHIMOJAHAKTCSA C qnuxb'rpauu, ,
nnmmun OANNROYNYIO HAH ABOAHYIO NECYaHO-TPABEARCTYIO OOCHIKY.
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bl a 'rgyé“aun H xapuaco ¥

110 OLITH TOM MeHee 7,5 cM.

Sacunua necqaao—npaneane:‘oro natepua’i [
‘Mt BhCOTOR 1—2 a ¢ TOCAE0BATEAbHE
eMOM oﬁcmux 'rpy6 dpesep KOTOPHIX Ha JI
. HEeHHSI OOCHINKH JOJKeH ObThb norpyxea non‘.
~ meHee yem Ha 1,0 a. )
JlBoitnas o6ChmKa dmab'rpon snno.naaetca;_
_ [Tocae mMpoOXoAKH CKBaXKMHH B Hee OmMyckKae

KOJOHHAa TPY6, uMeloulas JAAaMETp He MeHee yeM

- Anametpa o6capumx TpyG. Koabuesoit 3asop
M NPOMEXYTOUHHMH TPYOaMH 3achiaeTcs B ne
CTENeHHBIM NOABEMOM BCJEA 34 NOBBULIEHHEM Y
~ capHBX TPYOG. ‘
0 Ana.nornqnuu o6pasom mocue ycrpoac'rna

 OGCHIKH H NOCTAHOBKH Kapkaca KOJA0Aua Ha
BHYTPEHHHA CAOH OOGCHIIKH C MOCTENEHHLIM
. KHHW NPOMEXYTOYHOH KOJNOHHW TPy6.
3 npnueumo-rca M HHBE CrnocoGul yCTpoi
- CTeiX OGCHNOK. HekoTophie u3 3THX CIOCOGOB 0
' onacamm xoucrpyxmm q:nab'rpon. i

% 2. I(onc:rpykmuue SMeMeHTHl rp
r; ~ a) O6mue yxasnuu uo.ycmﬁ

Ocuommun SMEMEHTAMH xapxaca
CUHTATh: orcroiuau, uapuac PuabTp
‘ TPY6U- A £ Y
' B sasucuuoc'ra ot ‘MECTHBIX e
ACHHBIX SACMEHTOB uory'r 6sm,
TOro xKoaoaua. o
Orcrofunk, ycrpaunaenmn '
- CyTCTBOBaTh B TeX CAyvasx
- CKONHTBCA HA AHE ero ocaik
~ 4asX, KOIJIa XapakTep rpy.
¥ uoncrpyunns ‘GuabTpa of er.

B NEPHOA SKCIIOATAUMM,
mbrp ge CTABHTCH

MECTO NpH OTBOAE rpymosw;. ,‘.,
imuu Koanexropom (puc. 87). i ‘
J0AKeH GRTh JOCTATOYHHM JASA é}

oBar uu, NPEAHA3HAYEHHOTO AMA OTKAYKH
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AR OTBOJA PPYHTOBHIX BOA. YueTy NOMIEKHT KK TNOCTOAHHOE
sKCnJoaTanHoOHHOe O0OpYAOBaHNE KOJOAIA, TAK H BPEMEHHOEe, nmpej-
HA3HAYEHHOE IAs NMPOH3BOACTBA CTPOHTENBHBIX OTKaueK. ‘

JeGur upu CTPOHTEABHOH OTKAuyKe JOJNKEH OnTh HE MEHEe Mak-
CHMAJIBHOIO 3KCIJIOATAUHOHHOTO.

Becsma CymecTBeHHOE 3HaueHHe aas TPyOuaThX KOJOALEB ape-
HAKHBIX COOpPY)KeHn#t, PACCYHTHBAEMBIX HA JIHTEJbHHLIA nNepuol
paGoTe, HMeeT BONpoc O BHOOpe MmarepHana Kapkaca.

MaTtepHaa Kapkaca ONpeeJsierTcs BO MHOIHX CAYYasX NPHHSATHIM
cnoco6oM NpPOH3BOACTBA Pabor MmO yCTpoACTBY TpybuaToro Koaoi-
1a u obmedt ero Cxemom. :

U3 Bcex ONHCAHHLIX BHILE PAZHOBHAHOCTEH TPyOYaTHIX KOJOANEB
HanGOoJbLIYIO CBOGONY B BHOOPE MaTepHana Kapkaca naioT OypoBuie
KOJOANH, OCYMECTBASEMBE C MOJHBM u3pjeyenneM o6caiHnx Tpy6
n3 rpynra. Kapkachl NOAOOHHX KOJAOAUEB MOTYT GHTh BHITOJHEHB
M3 JKeJesa, yyryna, A€peBa, KepaMHKH H HHBIX MAaTepHAJOB. .

lepeyncaeHHbe MaTEPHAAHN 06JAAAI0T PasAHYHOM CrIOCOGHOCTHIO
NPOTHBOCTOATH PAa3pPymIaloMIEMy BAHAHHIO TPYHTOBHX BOA.

Xeneso noasep:KeHO Kopposun B HanbGoabwed crenenn. [pu
O6AaTONPHATHBIX YCJAOBHAX, KAK NOKA3BIBAET ONHT SKCIVIOATAUNH
HEKOTOPHIX apPTEe3HAHCKHX W AOOHBAIONIEX FPYHTOBHE BOJAH KOJAOM-
11eB, KAPKACHl, BHNOJHECHHBIE H3 XKeJAe3HHX TPyl, MOryT NPOCAYKHTHL
20—30 ser u Goaee. B menee GAaronpHATHHX YCAOBUAX NPH aK-
THBHHX B OTHOIUEHHH KOPPO3HHM IPYHTOBLIX BOJAX MXeJe3HbHe Kap-
Kach MOryT OHTb paspymieHh B HECKOJAbKO MECAUEB.

Koppo3uiiuie sBAGHHS ¢ 0COG0f HHTEHCHBHOCTBIO PasBHBAIOTCH
B TIPYHTOBHX BOJAAaX, 00JajalomMx KuCJAOHR peakuuefi, a TaKxe
B BOAAX C BHICOKHM COJEDXAHHEM XJOPHAOB, HHTPATOB M Cyabda-
toB. Paspymaiouniee BJAHSHHE MOI'YT OKasaTh Takxke MArkuse, 6ora-
THE€ KHCAOPOAOM BOMIH.

QOueBHAHO, YTO Pa3pylueHHe KApKaCa MOXET NPOHCXOIHTH B HAX
ypoBHeM rpyHTOBHX BOA. Ocobenno HeGJaronpHATHH B 3TOM
OTHOMEHHH OOoraThie OPraHHYECKHMH KHCAOTAMH GOJOTHBHIE MNOYBHI,
4 TakKe MOYBH, COAEPKAIHE SHAYATEABHNE KOJHYECTBa Jerkopac-
TBOPHMHX KOPPO3HOHHO-aKTHBHBIX coselt. KopposuitasiMu CBOHCTBA-
MH BecbMa 4acTo 006/aZaloT TAKKE TaK HA3KBAeMHH ,KYJAbLTYPHBIA
CJ0ft*, BeCbMa pPACNPOCTPAHEHHBIA HA TOPOACKHX H NMPOMBLILJICHHbLIX
TePPUTOPHAX, W MOYBH, 3ArpA3HEHHBE MPOMBINJICHHBMH OTXOAaMH
(mwaakowm, 3ox0#t u np.).

B ueasix sammMTH OT KOPPO3HM MKeJe3HHE Kapkace TpyOuaThix
KoAoAneB MoryT OwiTh acdaabTHpoBanbl. CaeAyeT OAHAKO HMETh
N BMAY, MTO acaabTHPOBKA MOXKeT oKasaTcs S(pPexTHBHOA TOJb-
I TOM cCayuyae, ecAH HaHeCeHHBH HAa TPyOH OHTYMHHI CJOR He
AYACT NOBpEXAEH NpH yCTPOHCTBE KOJOAMNA.
'&M!muwo Goapmefi, HeXeaHn Xeje30, CONPOTHBAIEMOCTbIO
IMBMRCKHM pansnaM obsazaeT 4YYyryH, TakKe OJHAKO nojasepra-

HUACH NOCTENEeNNOMY PA3PYUIEHHIO TMOA AEHCTBHEM KOPPO3HAHMIX

'

:

O BOAMOKNON IPOAOIKHTEABHOCTH CAYKOH KapkacoB TpyGua-
X KOAOAIEN, DUMITOANEHHLIX H3 HYTYHA, CBHAETEABCTBYET ONHT HX
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NCHpaBHOK paGoTel B TeYEHHE PAAA ACCATHACTHH HA HEKOTOPHX
I¢PMaHCKHX BOZOCG0PAX, MOCTPOEHHHX AJA HmeJel BONOCHAGKEHus,
HMekAounTeAbHO AJINTEJBHBIME CPOKAMH CAYXKGH NMpPH GaaronpuaT-
HBIX YCAOBHAX OTJAHYAIOTCA UYTYHHBIC TPYOH BOAONPOBOAHKLIX CeTE
(1a MOCKOBCKOM BOJAONPOBOAE HMEIOTCS TPYOH €O CPOKOM CAYKOh
0koa0 100 ser, Bo Ppannnu — cuiue 200 get)!.

B nocTpoeHHLX 33 NOCACAHHE TOAN BEPTHKAALHBIX H KOMOHH -
POBAHHBIX JADEHAXAX HANJIH cebe NPUMEHeHHWe TPYOGUaTHe KOAOANH
¢ KapkacoM, BHINOJHEHHHM u3 Aepesa. [TojoOnme KOHCTPYKIHK OT-
AHYAIOTCH JCLIEeBH3HOH H NPOCTOTOH H3TOTOBJIEHHS.

[MocTosiuHo npebwiBaioNiasi B BOJAE APEBECHHA HE NMOJMACTCS pas-
pymenuio OT THHeHHs. BMecTe ¢ TeM Ha Hee HE OKa3WBAIOT TAKNKE
HHKAKOrO PaspylIaioliero BAusiHHSA KHCJIOTH H COJH, PACTBOPEHHLIEC
I TPYHTOBHIX BOJAax.

Cpokn cayxO6el Tpy64aTHX KOJMOAUEB C JIePEBAHHMM KAPKACOM,
NOCTOAHHO HAXOASMIHMCH MOJA YPOBHEM TPYHTOBHIX BOJ, AOMKHL
OLTh NOSTOMY BECbMa 3HAUYHTEJbHLIMH.

JlepeBsiHHbIE KapKachl JOJ/IKHH BHIIOJAHATBCH 1O BOAMOKHOCTH
na ay6a uaH aucTBeHHHILL, JlONMyCTHMOM ABASETCH ONHAKO TAKKE
cocHa.

HauGosee GaaronpuATHHE A4S NMPHMEHEHHA JACPEBSAHHNX Kapka-
COB YCJAOBHSI HMCIOT MECTO B BePTHKAJNbHBIX H KOMOHMHPOBAHMLIX
JApeHax<ax ¢ CaMOM3JHBAIOWMMHCA KoJoxuamu. Bes xoncrpykums
NOAOGHEIX KOJOJIEB OKa3biBAeTCHd NOCTOAHHO CMOUCHHOA BOAOH
N MOXET OHTH NMOSTOMY BHINOJHECHA UEJHKOM H3 Jaepena,

[lpn NpUMEHEHHH B BEDPTHKAJbHHIX APEHAXKAX BAKYYMHLX PO~
ponsmux ycrpoicTs (dur. 88 a, 6) naa BepxuHed wacrn Koaonua,
PACIOJMOXKEHHOR BhIllle YPOBHA IPYHTOBBIX BOJA, COZAAIOTCN YCAOBHS
11ePeMeHHON BJAXHOCTH, B KOTOPHIX A€PEBO MOMKET Ourh OLICTPO
paspymeHo rHHeHneM. B noaoGHex KOJOAUAX H3 JACPEBA  MOMKET
BHINOMHATHCA JHIMb (QHABTP, a AJAT HACTABHBIX TPYO JAOJKen OuLiTh
IpHMeHEeH Kaxkofi An6Go MHONH Mmarepnas (uyrys, acGoueMment w np.).

HCKAOYHTENBHO JOJTOBEYHHIMH H COBEPIUCHHO HE NHOABEpPKEH=
NLIMH PagbefaomeMy ACHCTBHIO TPYHTOBHIX BOA SABMSIOTCH KAPKACH,
PWIOJHEHHEE W3 roHYyapHuX TPyO6. INoAOGHHE KAPKACK HpHMEHs-
I0TCA 3a rpaHHued npu ray6GuHaxX KoJoames A0 26 .

B CCCP xkpaiiHe xesaTeabHOMY NPHMEHEHHIO FONUAPHMX KOH-
CTPYKIBA ans HerayOOKHX Tpy6bHaTHX KOJAOAUECH MCIACT Hewasa-
MEHHOCTD TIPOH3BOJCTBA JAHPYATHIX TOHUAPHWX TPYy6 aas  puab-
TpOB.

6) PuabTpel TPYGUATHIX KOAOANCH

DHALTPH AOAKHB BCErga BHNOAHATHLCA TAKMM 06pasoM, 4To6H
WX ABIpPYATHE HAM [MEAHCTHIE CTEHKH, HHOIAA 3aiMUIIeHHBIE CeTKOH
WAan OOCHNKOH, npensTCTBYS MNPOHHKAHWIO RO BHYTPEHHIOK NO-
AOCTL KOJojAua HanbGosee KPYMHHIX HACTHIL OKPYKAOMEro rpyHTa,
nponyckaan 6bi BMecTe ¢ TeM ¢ Hanboabmedi cBo6OAOfA rpysTo-

! BoaocnaGienne NPOMHINACHHWIX NPEANPHATRII B BaceaeHBwx wecr, 4. II,
noa pea. H. H, ennesa, ora. IV.
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~ Bue BOAK. YAoBAeTBOpHTEAbHAa# padora GuaAbTpPa ROAXKHA obecne
4HBATLCA TAKKe A0CTATOYHOH €ro MexXaHH4YeCcKOH mpOYHOCTHIO H BO3
MOXKHO GOoabilell yCTORYHBOCTBIO MO OTHOWIEHHIO K PA3pyIAoniem!
BAHAHUIO TPYHTOBLIX BOJA.

PuapTpu 6Ge3 ceTKkH H OGCHINKH

~ HauGoaee npocTas KOHCTPYKUHS CBOACTBEHHA QHALTPAM, yCTa-
HABAHBAEMHIM B KPYNMHOOGJIOMOUHLE PHXJAME (BaAyHHBIE, rajJevyHne,
rpaseancTeie) nopoasl. Cerka HJAH OOGCHNKa B cocTtas ¢QuALTPA
B 3TOM CJy4Yae HE BBOAMTCA W OH BHIMOJAHACTCA B BHAE NPOCTOMH
TPYOH C KPYrALIMH HAH UIEAHCTHIMH OTBEPCTHIMH.
[lpn nopoae, cocrosmeft M3 BAAYHOB HAH KPYNHOA TraibKH,
JMAMETP MJAH MHPHHA OTBEPCTHA B (uALTPE MOTYT GHITh NPHHATHL
nanboapmumu. OAHAKO MO TEXHOJO-

- 1 — rHYECKHM [pPHYMHAM JHaMeTp Kpyr-

JARIX OTBEPCTHA OOWYHO He NpeBH-
T - waer 25—38 . 3
| B puxanx mopoxax ¢ npeobaa-
| JIAHHEM MEJKOH raJabKH HJH rpaBusd
R @- npH HA3HAUYEHHH JAMaMETPa KPYrabX
: OTBEPCTHA MJAH IMHPHHB  1eJeR
i : MOXKHO MOJAB3OBATLCH  YKA3AHHEM
Bpunkraysa, COrs1acHO KOTOpPOMY
, yepes GHALTP AOJJKHO NPOXOAHTH .

N npu kpynuom rpasun 20—30%, npu
T cpeanem 30—40% wacTEN NOPOAB
no Becy. .
Kpyrasie orBepcTHs Ha MNOBEpPX-
T ®ur. 77. Cxema pasGusku oTBEp- HOCTH TPyOH (TaK XKe Kak M mean)
© CTWii MO TMOBEPXHOCTH QMABTP  jygme BCero pacHpefensTh B IaXs
: matHoM mopsake. PaccrosHus
MEXKNY UEHTPAMH KPYrJHX OTBEPCTHA NPHHHMAKOTCH B npejesax
or 2,5 no 5d (dpur. 77). Tlpu l=25d naomaab OTBepCTHH
cocrasaser 25% nosepxHoctH TpyOw, npu [=3d —17,5%, npa

f -gd—-‘ig,S% u npu [=5d —6,3%. Doabuiedl 4acTbio DPHHEMAID
[Mpu nmecyansix rpyHTax, TPeOyOmMUX MAJALX OTBEPCTHH B GHIAB-
Tpax, AbpYaTHe H AaXe MEeaucThie GHABTPH OKa3HLBAOTCA OOLYHO

~ WenpuMeHHMbMH. B 3TOM Cayuae NpHXOAHTCH NEPEXOAUTH K (rib-
. Tpam ¢ ceTkoH (uam oGChnKof).

iRy, | PuapTpo ¢ CeTKOH
~ [lpocreftman KoHCTpyKuust ¢uAbTPa C CETKOR NpeicTaBJAeHA HA |
ditr, 78, Kapkac ¢uabTpa BLNOAHEH W3 KeJe3nOR nephopHpoBaHHOR
YoM, Mexay KapkacoMm m ceTKOM BBE/jeHA OGMATHIBAOmMAs KapKac
IMPAAN Keaestan nposoaoka. JuaMeTp npOBOAOKH NPHAHMAET-
40 MM npu mare cnmpaan, PaBHOM TpeM-YeTHPEM JuaMer-

IPOROAOKN. Baarosaps RasMuMio CHOHPAAbHOR NPOBOJOYHOR |



GMOTKH CeTKa He MpHJAeraeT K NMOBEPXHOCTH Kapkaca'. 3To Bak-
(0, TAK KaK TOJAbKO B 3TOM CJyyae cetka Oyaer (HABTPOBATH
neef naomaznsio. i

HOas ycrpofictBa ¢GuABTPOB ynoTpebaAsioTCSs CETKH: NPOCTOro
?ge-re%a )( ur. 79, 06), kunepuwe (pur. 79, 8) u raaynuse

ur. 79, a).

CeTka npocTOro NJAeTEHHs HMEET OTHOCHTEJABHO KPYIHbLIE KBai-
pATHHIE OTBEPCTHA H NPHMEHAETCA TIJaBHBIM OOPA3OM NPH Nocra-
HosKe (GHALTPOB B rpaBeJHCTHIE HAH KPYIHO-
ACPHHCTHIE MEeCYaHble IPYHTHI,

B ceTke KHnepHOro nJeTeHus, HMelomed Tak-
JKC KBajpaTHBE OTBEPCTHHA, NPOBOJOKH OAHOrO
NANPaBACHHS MOCJAEA0BATEALHO OrH6aloT ¢ kaxAoH
CTOpOHB! CETKH JABE HJH TPH NPOBOJOKH ADYroro
nanpapaenua. Baarogaps sTOMy CeTKH KHMIEPHOTO
NACTEHHST OTAHYAIOTCSH NOBHLIMIEHHOH MAKOCTHIO.

HaunGoaee ynoTpeGHTEAbHOR ABAAETCA raayH-
an cetxka. [TpoBOJNOKH OCHOBH PacnoAoKeHH
I 9TOH CeTKe HAa OTHOCHTEeJAbHO OOJBIIMX pac-
CTOSIHAAX, TIPOBOJOKH YTKA TECHO NMPHKATH APYyr
K apyry. Ilpu TakoM nepenseTeHHH MPOBOJOK
HOAYy4aeTcs CeTKa ¢ OCOGEHHO MEAKHMH Ie/IeBH A~
HWMH OTBEPCTHSAMH, TIPUIOAHAA TAKXKEe H AAA Mea-
KO3CePHUCTHIX NEeCYanuX rPyHTOB.

boapuwoe 3uauenwe aas Xxopowe# paboTH
(uabTpa MMEeT NPaBHAbHLIA NMOAGOP CETKH.

- HauGoaee nensecoo6passo nog6op CETKH Npo-
 MABOAHTH MYTEM NpOCeHBanWs uepes Hee obpas-
MOp NOPOAB, B3ATHX M3 CKBAXKHHH C rOPH3OHTA
yeranoskn ¢uaptpa. [lo Bpuukraysy Ao/xHa
HoAGHPAaTBCA Takas CeTKa, uepe3 KOTopyio npo-
- xoaut 40—60% uactun oGpasua (no Becy). Kupns
~ Aefic?® pekoMeHAyeT NPOINEHT BLICEBA NPHHHMATH
- Boaee pHcOKHM, a umenno pasuM 50—75%. [lo
Yunsanuio Kupnaefica nenecoo6pasnoctsb peKOMeHs
",gyeuux AM HOPM BHICEBA M, B YaCTHOCTH, HX
H090NacHOCTD B OTHOUICHAH YDE3MEPHOrO BHHOCA gy, 78, Mpocreii-
IpynTa BO BHYTPEHHIOW MOJOCTh KOJOAUEB TNPO=  wnit gpuantp ¢ cer-
NePEeHA MHOTOJETHHM ONKTOM YCTPOACTBA BOMO- Kol
MOMN3HTEAbHBIX YCTAHOBOK B TOPOJACKHX YCAOBHSIX,

- llonoGpannas yxasanHeiM CnoCOGOM CETKA HOINBOJACT YAAAUTH
P CTPOHTEJLHOM TNPOKAYKe KOJAOANA M3 OrpPAHMMCHHOH 30HH,
Apuaeraomen HenocpeACTBEHHO K CTEHKaM (uanrtpa, mnauGoxee
MeAKHEe vacTHOM TPyHTa. DTO BeChbMa GJArONPHATHO CKA3LBAETCH
UK HA YCAOBHSAX ABHXEHHS TPYHTOBHBIX BOA B HENOCPEACTBEHHOH
M3OCTH OT KOJOAUA, TAK H HA BEJAMYHHE THAPABAHYECKHX COINPO-
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, ! NonoGuuil e spdexr smoxer OuTh NOAYUEH NYTEM NPHMEHEHHS BMECTO
Hpososokn rpyGofi cetkn ¢ kpynusiMu suelixamu.
; ? _HeckycTRensnoe NoHKCHHE YPOBHA rpyuTonMx soa®, 1933.
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C);Tl(il ABASIOTCH OGBIYHO HANMEHEE JOJATOBeYHOI YaCThio GHALT!
» OcofGenso GHCTPO PaspyllaloOTCs (HHOrAA 3a HECKOABKO MeCslel
CeTKH W3 OUMHKOBAHHOH Xe/Je3HOH NPOBOJIOKH, NpHMEHseMule Np
yeTpoficTBe TpyOuaTHIX KOJOALEB AAf HCKYCCTBEHHOTO NOHMKECHH
ypoBHs rpyHTOBHX BOA. [lpm ycrtpoficTBe ApenaxXHbX TPyGYaTH
KOJOAIEB 1OAOGHHE CETKH NpUMEeHATh He caeayer. boaee ycrol
YHBLIMH 110 OTHOIUEHHIO K paspyliaioeMy BAMSHHIO TPYHTOBBE
BOA ABJSIOTCH CETKH M3 JATYHH, HEpPKaBEWmel CTanu, a OCOOEeHH!
u3 meau u docopncroft GpoHSH.

jmls ni- ‘
A OO T
TR R T OTAry

@ur. 79. Cerxn aas puas oo

Paspymensio OTAGJABHHEX SJAEMEHTOB (HABTPA H B YaCTHO
CEeTOK MOJKET BECHMA CHJABHO CIOCOGCTBOBATH PASHOPOAHOCTD NPHME
HEeHHBIX TPH ycTpo#ficTBE (PHALTPA METANNOB BCACJCTBHE BO3HHKHO
BEHHSl B 3TOM CJIy4ae B KHCAOTHBIX, WEJAOYHBIX HIH COJECO/epPiKallH]
I'PYHTOBHX BOAax sBJennit saexrpoansa. [lostomy npn meransin
4ecKOM Kapkace GHAbTpa CETKH CACAOBANO Gbl BHIIOJHATL H3 TOR
e meraana, 4rto m kapkac. [lpum cymecrsyiomel aedHUHTHOCT!
B UBETHHIX METAAJaX M HENPHMEHHMOCTH JKEJe3HHX CeTOK 3T
OMHAKO OKa3hBAETCH TPAKTHYECKH HEBRIOAHNMEM. Bpen o saekrpe
JHTHUECKOR KOPPO3HH MOXKeT ObiTh YMEHBIUEH YCTPAHCHHEM, Hell
CPeACTBEHHOrO KOHTAKTA MEXKAYy BHIOJHEHHLIMH H3 PasHOPOAHE
METAAJ0B CETKOHW M KapKacoMm NyTeMm BBEAEHHS H30JMHPYIOIHX IPO
CAOMKOB M3 GHTYMHBIX MATEpPHAJOB MJAH PE3HHH.
- Becpma uacto paGoTa ceTyaTHX QHALTPOB OCJAOKHSETCH 3aCOPE

1Y
~ Hnem
oy

l.'..
i.
|

CEeTOK YACTHUAMH TPYHTA HJAH BHUIAJAAIOUIMMH #3 BOAHL XHMI
KHMH coeauHeHHAMH. B HEKOTOPHX CAyuasX 3aKynopka CeTe
MO ; OMTh BH3BaHa Taxkke HX GHOJOrHYECKHM OOpacTanHeM.

- MEXauHNeCKOMY 3aCOPEHHIO OTBEPCTHH CeTKH MEeJKHMH Nnecys
' WANCTHIME WAH TAHEHCTHIMM HaCTHIAMHM CNOCOGCTBYIOT NS
¢ CAMIIKOM HacTBIX CETOK M YpeaMepHule CKOPOCTH MOAXOA
BWX BOA K (PHALTPY NPH €r0 SKCUA0ATAUHH. ,

Y m
.
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B oTHOWEHHH XHMHUECKOH 3aKynopk# HauGoJbmyio ONacHOCTH
ACTABASIOT TPYHTOBHIE BOJB, COAEPKANHE KEACIHCTHE HIH
PECTKOBHIE COEAHHEHHA. XHMHYECKOMY 3aCOPEHHI0 MOryT cmocoG-
{BOBATH TAKKE YNOMAHYTHE BHIIC SJEKTPOJNHTHUECKHE SIBJACHHSA
JHAUHTENbHLE MOHHKEHHS AHHAMHMECKOTO ypPOBH#, OGHAKaOmue
COTKY M co3falomMe AOCTYNn K HeRlt BO3AyXa. IS

IMocaenuee 06CTOATEALCTBO AONKHO YUHTHBATLCH NPH HASHAYECHHH
UNCOTHOTO noJaoxenns ¢uabTpoB. Kax mpasBuiao, BEpx TPOB
AoAXKeH OHTh NOrpyKeH NOojA HAMHHSMIHN 3KC- :
.;Moa-rauuonuuﬁ YPOBEHb HE MEHee ueM Ha

0 m. :

Oaun u3 panboJee YCTOWYMBEIX MO OTHO-
WEeHHI0 K KOPPO3HH ceTHaThX GHALTPOB npei-
- cragaen Ha ur. 79 r (koncrpyknus E. [Tpunua).
' Kapkac ¢uapTpa BHINOJHEH H3 FOHYAPHHX
MEeAHCTHX TPYO, ONHPAIOMEXCA HA ClEHaNbs
MWt NOANOH M OGBEAHHEHHHX B CHCTEMY JBYMSA
IAraMH K3 KpyrJaoro xesaesa. Tarm cxBayeH
jon pactpy6amu TpyO ABOAHBIMH JKEJAC3HBIMH
- xomyramu.,  PacTpyGHubeé CTHKH  3aA€/aHBl
ucaapToBoit  macTrkoi. llleamcras uwacTh
~(pwabTpa sammmena meano# cerkofi. TpeGyio-
umft M3BECTHOM AKKYPATHOCTH MOHTAX NOA06-
Horo GuHALTPA AOJNKEH NPOUSBOAHTHCH HaX
CknaxuHol, PuabTp MOXKET OGHTh YCTAaHOBJAEH
B ckBaxkuny aumamerpom 450—500 acw.

PuapTpu ¢ O6CHNKOM

P

[lpn KanTake rPYHTOBBIX BOA M3 MECYAHBIX  dur. 79r. Ponvapuuhl
. HOpOA TUPHMEHSIOTCH HapsAy C cerdaThiMH  @manrp Hpinna
nasTpaMu Takxke GHALTPH C NECHaHO-rpaBe- _

Ancroir o6enmkoft. OcHoBHOE NMPEeHMymECTBO OGCHNINMX (GHALTPOB
JAKAIOuUAETCH B OTHOCHTEJABHO Majo#t ux sacopsiemocti, HanGoaee
MACTO OHH NPHMEHSIOTCS B MCJAKOSCPHHCTHX NAMBYHHMX NHECKAax,
kpafine HeGAArONPUATHHX JUIS CAYKOH cetdaThx (uanrpon. -
(peKkTHBABMA OOCHIHEHE QRALTPH OXA3HBAIOTCH TAKKE NPH saxBaTe
FPYNTOBHIX BOJ M3 NMECTPHIX 1O COCTABY AAMIOBHAALIMX NECUAnBIX
00pasoBanuil, MOYTH BCErAa BKAIOYAIOMHX HEBWACPKANNLE W MaAO-
MOIHEE MPOCAOH CYrAHHKOB H TVIHH.

BB 3aBHCHMOCTH OT rpany/JOMETPHYECKOrO COCTABA NOPOMN M Pas-
MepoB OoTBepCcTHEA B Kapkace ¢uAbTPa OOGCHNKA MoOxeT GHTH Ofn-
MOMNOM, ABOMHOA HAM coctosmed n3 GOAvmero uuncaa cxoep. Toa-
IMNA KaXAOTO CA0si OOCHNKH N0 MPOH3BOJACTREHNLIM COOOPAXKCHHAM

#a Outp He menee 7,5 cm. Marepmasom s ycrpoAcTBa
OOCUMIKH CayXaT npoMuThie (OCBOGOMACHHHNE OT IMHHHCTHIX HaCTHIL)
M OTCOPTHPOBAHHHE NECOK H TPaBHil,

Bonpoc 0 noaGope onTHMaAbHOrO IPaHyJOMeTPHYECKOro COCTaBA
OTACABHBEX CJ0eB OOGCHNKH JIO HACTOAUICTO BPEMEHM He MOXeT
~ CUNTATLCA AOCTATOMHO PaspaboTanuuM, Jlns OpHEHTHPOBKH NPHBOANM
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o6uHe MOJOXKEHHA, Kacaomuecs YCTPOHCTBA OOCKHINKH, NPHHSATHIY
NpH NPOEKTHPOBAHHH TPYOUATHX KOJOAUEB OEperoBoro JpeHax
M AOCTATOYHO OnpapAaBuine ceGsi (B MECTHHIX YCJIOBHAX) Ha NpaK
THKE.

1. Hapyxusi#i ca0# OGCHIIKH Z0JKeH NoA00HO CeTKe Nponycka
yepes CBOH NMOPHl MEJKHE 3epHA MOPOALl H 3aJepXKHBATH OTHOCH
TeabHO Kpynubie, [IponesT A0NyCTHMOro BeIHOCA CAeAyeT NPHHHMATE
AAft OOCHIKH MEHbIUHM, YEM JUISl CETKH, BBHAY BO3MOXHLIX Hapyme:
HHA yCTOHYHMBOCTH OOGCHINKH NpH Cy(hPO3HOHHBIX NPOCAAKAX NpHJE:
raiomero caos rpyara’. :

2. 3epHa KakJAOro CJAOsi OOGCHINKH AOMKHB OHTbH JOCTATOYHO
O/HOPOAHLIME MO KpymHOCTH. [lpakTHuecku sTo TpeGoBaHKE MONKHO
CYHTATH YAOBJACTBOPEHHBIM, €CAH JAMaMeTp HauGOJAbIIHX 3epeH
npesHIaeT JAHAMeTP HAHMEHbIIUX HE Gojee 4yem B 5 pas.

3. Kaxapifi nocaeayouu caof oOCunky (CuuTasi OT HAPYXKHOrO
CA0f K KAapKacy) AOMKEH ObTh AOCTATOYHO HENPOHHUAEMBIM IS
sepen mpeastayuero. Jas BHIOJAHEHHS TOro ycaoBHA (B TOM CJys
yae, ecan n. 2 cobJawjaeH) AOCTATOUHO, YTOOH juamMeTp HaHGOJEE
MeJKHX vaCTHI NOCAGAYOIIEro cJaos He OGoaee kak B 3—4 pasa
NpeBbman AHaMeTp HaubGoJee KPYymHbIX YacTHIl NpeAsAyuiero.

4, MakcuMaabHas KPymHOCThL 3€PEH BHYTPEHHEro cJ0si OOCHINKH
Jo/KHA OBTH COOOpa3oBaHa ¢ ero ToAmuHOH. [IpH TOMLIHHE YKa3aH
HOTO CJ0A B 7,0 €M MAKCHMAJbHLIA AHAMETP 3€pEeH He NO0/MKeH
npessimath 1,0 ca. <

5. JInameTp OTBEpPCTHR MM WIHPHHA weJeH B Kapkace NOJ/DKHE
OBTb H30paHB TAKHMH, YTOOHW JHNIb HE3HAYHTEAbHAs 4acTh 3€ped
NPHJAEralomero caoA OOGCHLIIKH MOTIJAa NPOHHKHYTh BO BHYTPEHHIOO
MONIOCTh KOJOAUA. '

OTHOCHTEJBLHO Ma/ias MO CPABHEHHIO C CeTyaThiM (GUABTPOM 3as
copaeMocTh OOGCHNHOroO ¢uAbTpa onpegensercs B paae ciayyaes
3HAYMTEABHO OOabmel PasBHTOCTbIO €ro NpHeMHOA NOBEPXHOCTH.
[Ton npueMHOH NMOBEPXHOCTHIO OOGCHINHOrO GHUALTPA MLl pasyMeeMm
3/€Ch CONMPHKACAIMYIOCH C MOPOAOH H NOABEPraiomyocs 3anJIeHHIo
B IePBYI OYepedb NMOBEPXHOCTH HAPYIKHOrO CJ10A OGCHINKH, ,

OnpT nokassiBaeT OAHAKO, YTO Aa)e NPH DPABHHX NPHEMHBIX
MOBEPXHOCTAX OOCHINHBIE PHABTPH 3aHAAIOTCA MEAJEHHEE CEeTHATHIX,
IT0 O6DBACHACTCSH, NOBAAMMOMY, TeM, 4TO pabora OGCHIIHLIX (HIb:
TPOB HE OCJOXKHACTCH SABJCHHUAMH SACKTPOJAH3A, OOKYHO HMEWIHMH
MECTO NPH ,,CTAHAAPTHLIX “ PHABTPAX, BKAIOYAIOMHKX KEJAE3HbIH KapKac
H MEJHYIO CeTKY. .

JLONOAHUTeALHLIM NPEUMYIIECTBOM OOCHNHLX (PHALTPOB ABAACTCS
NPAKTHYCCKH HEOrpaHHYeHHast NAOJATOBEYHOCTb MaTepuana OOGCHINKH
npu MOGRX 10 CBOMM XHMHYECKHM CBOHCTBAM I'DYHTOBHLIX BOJAX.
~ llpn Beex npeumymecTBax OGCHIHBX (GHABTPOB CAEAYET BCE KE
MMETH B BHAY, 4TO CTOHMOCTh YCTpofictBa TpyOuaTHX KOJMOAUCH
¢ HoA0OHKME (HALTPAMHE BCJAEACTBHE HEOOXOAHMMOCTH MPOXOAKH
CRBAMMI AHAMMTEAbHOrO AHAMeTPa BeChbMa BBICOKA.

L0 YRAMAIIE NIPH HEKOTOPHX KOHCTPYKUHAX oOcHnunX $uabTpos (Hanps
MO PN KUPIRIMATOM GUALTPE) MOKET HE NPHHHMATHCH BO BHHMAHHE.



O6cunuoft  GrabTp
ACPEBAHABLIM Ka PKacoM
NCCMAHOBCKOTO  THNA,

ireancTBe Geperosoro
penaxa, n3obpaxen na
Pur. 80a.

~ Kapkac ¢uastpa co-
CTapJaeH H3 OTARAbHBIX
JeHLEeB C HOPMAJABHOR
ot B 3 M. Buyr-
PenuNA  auaMeTp Kap-
Kuca 160 aem, wapyx-
Muh — 220 ax. 3Benbs
(ob6pasn H3 COCHOBBIX
KACNOK TpaneunoHAanb-
Woro npoduas, CTaRy-
TMX oOpyyaMH M3 xe-
hcanon NMPOBOJIOKH AHa-
merpom 3 max. Jlas sa-
CNTH  OT  KOPpPO3HH
0fpyun  acanbTHPO-
wann (dur. 80 6). -
 @/ANHEHUE 3BEHbEB MeX-
Ay co6of npoH3BeAeHO
£ NOMOMBIO 3aTOYEK HX
KONNOB  BROJAEpEBa.
Hupesannsie B Kaenkax
e HMEIOT MIHPHHY HA
nHewsEel NOBEPXHOCTH
Kapkaca B 3 mu. K
MiyTpenHeH  noJoCTH
HApKaca meaH paciiH-
prorca 10 9 mm. JIanua
eaer 200 mm. Tlpu
npuusToi pasbupxe me-
- Aefl cTeneHb ,CKBaX-
Moctu“ kapkaca (1. e.
OTHOMIEHHE  NJOMmAanH
OTBEepeTH B CTEHKax
Kapkaca X NOJHOR mJaO-
HALH €ro NOBEePXHOCTH)
NeBearxa n cocrapafer
- neero 6,5%.

Pur. §0a. depesauntaii
PHantp ¢ obeunxon
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Jlpofinas o6CHINKa GUALTPA BHINOAHEHA Y OOABMIHHCTBA KOJOAUE
M3 TPaBHA C KPYIHOCTBIO 3epem 3—7 MM H NecKa C KPynHOCTh
aeper 0,5—2 e, 4
B cocTas TpyGuaTHX KOJAOAUEB C ONHCAHHBIME QHABTPAMH BXOAUA
TaKxe aepessiHHbie orcrofEukH aanHoH 1,0 M H Keaesubie HacTal
Hele TpyGH, COCAMHABIIMECS C ACpPEeBSHHABIMH Kapkacamu (GuabTPO
NpH MOMOIH MKeJaesHhX mydrT. '
PHABTPH ONMHCAHHON KOHCTPYKIUHH AOCTATOYHO XOpPOMmIO ONPAE
JAaan ce6a KaK npd NPOH3BOACTBE paboT, TaKk M B mpouecce Tpex
JeTHel sxcnjoaTanuy JApeHaxa. f
[Tomumo OGCHIHBIX (PUABLTPOB C AEPEBAHHLIM KADKACOM B CHCTEM!
GeperoBoro ApeHaxd
OLIIH NPHMEHEHH! |
il e e adaFy BHAC ONBITA TaKMK
bl it AN B . . - & OOCHNHBIE YYTyHHHIE
AT AAAT 4 | ' duapTpet  (pur. 81)
Kapkac  3THX
(GuALTPOB  COCTOM]
SO N S ISt  |(3 YYTYHHBIX LeJH
: ' iy 520 CTHX TPyO crnenuank
Ho#t otsausku. JAHHE
Kaxcao# Tpy6s 3 A
BHYTPEHHHHA nHame
175 mm, HapyKHbLH
195 sm. Coenvuenus
Tpy6 — daanUeBHE C
NPOKJAAAKOR  Aepe-
BAHHBX KOJelu. OnuT
cO0pPKH PHABTPOB 1O~
Dur. 806. 'pynna meancrsix SBeRbEB W OTCTOMNMKOB  KasaJ, 4TO JAyvlles
AEPCBAHHLX PHABTPOB KOHCTPYKOHEHR  SiBH~
JA0Ch Obl, MOBHAHMO-
My, oOnyHoe ¢AaHUeBOe COEAHHEHHE C PE3HHOBHIMH NPOKAAJAKAMH
[MpoekThas mApHHEA Ieael HAa HAPYKHOH MOBEPXHOCTH TPYO — 3 MM,
Ha BHyTpeHHEHd —9 . ;-
[Tecyano-rpasesucras OGCHNKA BHINOJAHAAACHL  JABYXCAOHHOH,
I'panysomerpHuecKu#t cOCTaB OOGCHINKH TOT Xe, YTO M V ONHCAHHBIX
BHime AepeBsHHBX (HABTPOB. oo
CTOHMOCTH OOGCHNHEX (UABTPOB C YYTYHHHM KapKacoMm BeCbMa
nucoka. B Teuenne TpexaeTHel IKCNA0ATANHH KAKHX-AHO0 AedeKToB
B paGote sTHX (PHABTPOB HE BHABJAEHO. i
K kateropun ¢uabTpPoB ¢ OOCHNKOH JNOMKHB OHTb OTHECEHBI
THKKE H TAK Ha3biBaeMble ,KOP3HHOYHHE® (QHABTDHL R
Kopsusounsfi ¢uanTp, n3oGpaxennpi Ha ¢ur. 82, BHNOJHEH
OTACALHNX uyryHHEX ceknuit. [locae COOpPKH HHAHHAPHYECKHE
Cekunft o6pasyioT HenpephiBHYIO LIEJAHCTYIO TpyOy, Orpax-
BUYTPEHNIOI NoA0CTh Kooaa, Konnuyeckne 4aCcTi CeKunit
) CAYKAT A5 pasMElIeHHS BHYTPEHHHX CJ0eB OOGCHINKH,
OMINEMMX 1A nosepxHocTH 3emau. Hapyxusiit caol OGCHNKH
BMHOANROTCN NOCAe YCTAHOBKE (DHABTPA B CKBAXKHHY NMYTEM 3aCHINKH
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' KOABLUEBOrO 3330pa MEeX1y KPasiMH KOP3HH M OGCAAHHIMH TpPyGaMi
[Nocaenune no Mepe BLNOAHEHHS HAPYIKHOTO €105 OGCHNKH, TaK X

KaK H B HHbIX aHAJOTHYHBIX CAYYAsAX, AOIKHB NOATAIHBATHCSA KBEPXY.

K nocTomHCTBAM KOP3HHOYHHIX (HA
TPOB OTHOCATCH: %
a) BO3MOXHOCTb BEChbMa TIIATEALHOT
noaGopa H BHIOJHEHHS  BHYTPEHHH:
croes oOCHnKH 6e3 pHCKAa HAapymeHH:
HX [IpH H3BJEYEHWH H3 CKBaXHHH o6Gcai:
HHX TPYO; 4
6) BO3MOMXKHOCTb TPHMEHCHHS TPH
3HAYHTEABHOM YHCJAE CJOeB OOGCHINKH
CKBaXXMH OTHOCHTEJbHO MaJbiX JiHas
ue'rgon.
5% COGEHHO 9D (DEKTHBHHIMH KOP3HHOY:
HHE QHABTPH OKAa3LIBAIOTCH, KAk NMOKAa3H
1 BAaeT ONHT, NPH HEOGXOAMMOCTH 3aXBaT
AL W -4 TPYHTOBHIX BOX H3 MEJKO3EPHHCTHX TPYH-

Pur. 82. Kopsunounuiit puastp TOB H B YACTHOCTH NJABIBYHHHIX NECKOB.

I'JIABA XVI
NMPOBOJSILUIME YCTPOWUCTBA BEPTHUKAJIBHBIX JIPEHAXK

1. Moraowawmue Koaoaus

[lpn Baanun  OGAArONPHATHHX THAPOr€OJOTHYECKHX YCJIOBHME.
TPYHTOBHE BOJIbl, 3aXBAaY€HHHWE JIDEHAXHBIMM KOJOALUAMH, MOrYyT
OHTh COPOIICHH B HHKEJEKAMmHE BOJAOHOCHHE TOPHIOHTHI. |

B ToM cayuae, xorja ApeHakHbE KOJOAUM PACNOAArAlOTCA Ha
HeGOJBIIKHX PACCTOAHMAX, a IAyOHHA 3aJeranus ¥ OTBOAOCHOCOG-
HOCTh TOrO BOJOHOCHOTO TrOPH30HTA, B KOTOPHI mnpeanosaraeTcs
c6pachBaTh PYHTOBBIE BOAL, 3HAYHTEAbHE, 1[EA€CO06DA3HBIMHI MOTYT
0Ka3aThCsl NOrJAOUIAIONHE KOJOAUM, OOGCAYKHBAIOMHE OTACAbHHE
rpynns apeHaxusX. [Ipy sToM Aas moaBojsa rPYHTOBHX BOA K NO-
FAOIIAIOIHM  KOJNOALUAM MOTYT OHITh HCNOJAbL30BAHH KOJIEKTOPH
H cudons, ‘

B ycaosuax, oTandalomuxcs OT OXapakTepH3OBAHHHIX, YCTpan-
BAIOTCA 060COGJAEHHHE APYr OT APYra KOAOAIM, CAYKAIMMHE OJHO-
BPEMEHHO KaK J/Isi 3aXBaTa TPYHTOBHIX BOA, TaK B AJS OTBOAA HX
n norJomalmmui caoi.

O6oco6aenino paGoTalomuii rpaBHAHO-NECYaHH TOrJomAKmH
Koaojaen manoft rayOGuHml npexacrasied Ha ¢ur. 83 a. Tonuapuue
KOAOAUB FOANAHACKHX JApeHaxedi, paboTalmue no aHAAOTHYHOM
exeme, Ol OnMCaHBL BhimIe. .

- Koasuenoft apenax 0aHOro U3 NPOMBINIICHHHIX 31aHNHM, BHITOJHEH-
MMA © OTHOCHTEABHO rAyGOKMMH TIOTAOMAIOMHEME KOJOALAMH, Pe -
CranAen ua gur, 83 6. Kosoaus 5TOro apesaxa rayGuuoft B 40—

L s marepuaaon wiok. M. X, Npxeaeukoro.
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O M MMeIOT B npenesax TOMIH, CAOKEHHOM H3 PHIXAWX H MATKHX.
PYHTOB, Xeje3nnfl kapkac H QHALTPH auamerpoMm 100 s Tuna,
so6paxkensoro Ha puc. 78. Koaoaun c6pacHBaioT APEHANKHME BOAK
I TPemHHOBAaTHE M3BECTHAKH. B cBOeH HHXHe#, ,oTaalomeR” vacTh
KOJOANN HHYeM He 3akpenjens. JlenpecCHOHHas NOBEPXHOCTSH,
¢(popMHPOBABIIANCS HA JHHHH KOJOALEB IOCAE BBOAA APEHAKA B aefi-
(TBHe, NIOKa3aHa HAa PHC. 83 6 CXEMATHYECKH BBHAY MAJ0ro KoJH-

yecTBa HabGaoAaTeAbHEX CKBAaXKHH.

" Hapymenue paGoThl NOrJaomaiomux KOJOAUEB BeChMA vacT
NPOHCXOMHT BCACACTBHE ,MEXaHHYECKOro“ 3arpsisHeHHs HANW 3ause-
nist ux ,orpawmefi“ vactu. Ilpn rpyHTOBHIX BOAAX, COACPKAMMHX
COCAHHEHHS JXEXe3a W/JH H3BEeCTH,
JOKynmOpKa HHXHeH  AnpuaToht
YACTH KOJOJANA MOXET NPOH30H-
TH TaKXe NoJ BAHAHHEM BHNajaa-
OIHX W3 BOAB XHMHYECKHX Coe-
ANHeHu#H.

B sakawouenne caeayer yka-
J4Tbh HA HEJAONYCTHMOCTb c6poca
JIPEHAXKHBX BOJ B FOPM3OHTH, HC-
10Ab3yeMbie JJia neaed BoaocHaG-
IKCHHUA BBHAY BO3SMOXHOCTH HX
sarps3senns. [1pn mob6ux o6¢cTo-
NTEABCTBAX YCTPOHACTBO moOrJaomnia-
IOMHX  KOJMOANEB JAO/KHO OhiTh
COrnacoBaHo ¢ CaHHAJA30POM,

2. OTKauka W3 OAHHOYHBIX
KOJOAUEB

Jlaa BepTHKANBHHIX ApeHaxed ,
KaAHGPOPHHACKOrO THMA  Xapak-  dur.83a. Mpocrefumil noraomaoummi
TePHH 3HAYATEJbHBIE PACCTOAHHS KoAOACH
mexay koaoauamu. [lpu ycrpoit-
crTpe noAOOGHHX JpeHakefl B TeX CAy4Yasx, KOrfd no TEXHHUECKHM
WAH CAHHTAPHBIM YCAOBHAM COPOC APEHAXKHHX BOA B NOMAOMAIOUHE
IOPH30HTH OKA3hIBACTCA HEBO3IMOMKHBIM, NPHMEHACTCH, KAK NPABHAO,
MCUEHTPANH3OBAHHAS OTKAYKA 3THX BOJ, ,OCymecrnaseman neboan-
HIHMH, OCOOHMH AJAA KaXA0ro KOJOAUA HACOCHWMM CTAHILHSMH,

Ecan Ttpe6yeMas BeJHUHHA NOHHKEHMI B KOJOMILE HEBEAMKA,
A5 TOAOGHOR OTKAa4YK#W MOryT GHTH NPHMEHEHM CMOHTHPOBAHHKE
I NMOBEPXHOCTH 3€MJH NOPIMHEBHE HJAH UENTPOGEKHHE HACOCH
¢ rOpu3OHTAJAbHLIM BaJOM. LIeHTPOOEKHKIM HACOCAM AOJIKHO OBITEL
OTAAHO TPEANOYTEHHE BCJACACTBHE HX KOMIAKTHOCTH, NPOCTOTH
KONCTPYKIHH, BOSMOXHOCTH COE/HHEHHA C SACKTPHUECKHM ABHTraTe-
AcM Ge3 BCAKHX NPOMEXYTOUHHX NEPeadY, a TaKKe PABHOMEPHOCTH.
I ELTR

B rex cayuasx, Koraa paccTosHue OT NOBEPXHOCTH 3eMAH A0
ANHAMHYECKOIO YPOBHA BOAW B KOJOANE NpPEBHILACT AONYCTHMYIO
NuMCOTY BCacwmBauns (npakTHYECKH 5—6 M), NPUXOAHTCA NEPEXOAHTHL

158
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W@ yCTAHOBKY HAcoCa B WAXTE HJAH HAa MNpPHMEHEHHE rAYGHHH!
- HAcocos, norpyxaemsix B Tpy6yaThie KOJMOAIM. k!
3 - B CIIA npr ycrpo#ticTBe KaanpOpHHACKUX ApeHaxel na uppura

~ HMHOHHHX CHCTEMax B CBA3M C 3HAYHTENbHBIMH AeOHTAMM KOJOAUEE
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@ur, 836. Koxpueroii apenak ¢ NOraoumaloni#My KoaoQmaMu

10 200 2/cex) w3 Hacocos nocaefHedl KaTeropH# NpeanoyTe-
AETCH OBLMHO TAYCHHHBIM HeHTPOGeKELM Hacocam (GoablIel
' ‘.‘r!_i'x-. uempexc'ryneaqa-rung C BePTHKAaJbHHIM BaJOM
FATOASM B DHAE SJEKTPOMOTOPA BEPTHKAJIBHOTO THIA, MOHTH-
M A HOBEPXNOCTH 3CMAH.
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Musumaabaui ana-
METp CKBAKHHE B MM 150 | 175| 200 | 250 ( 300 | 350

Iponssoaurean-
1HOCTH HACOCOH {or 1,25 8 6 6 13 16
B A/céX . . . . RO 19 35 38 75 1100 | 145

HBIX HACOCOB C /IBHraTeJeM, PacnoJOXeHHHM Ha NOBEPXHOCTH 3eMJIH,
AAS OTKaYKH BOJAB M3 KOJOAUEB KaAHQPOPHHACKHX ApeHaxKed MOrys
6HTh MCIOJAb30OBAHK TAKXKE rAyOHHHBIC NOPUIHEBHE HACOCH, TAyGHk:
Wbie LEHTPOOEXHHE HACOCH C MOrpyKaeMbiM B BOJLY 3J€KTPOMOTO:
pom ', 3paAHdTH H HEKO-
1 = 1450 b : TOPHE HHHE. 3
rrrL 9"} Gougeuase. e CBEICRHT 06 OCO:
; §05%| cmynened wonope  O@HHOCTSIX M YCJAOBHAX
S| emembenmo we. TPHMEHEHHS STHX HaCO-
,ﬂ HeEmes COB MOXHO HAHTH E
= Apmes o ﬁ;;léu’anwoa AuTepas
0= 20 S| 12HA+3 308000

! =] um, ik _.
W20 M @ 50 80pnker 3. Fayxue KOaneKTOpbl
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Pur. 85. XapaxrepucTuka rayGHHROTO uenrpobex- CamoTeusnle TAYXHE
HOro macoca sasoga uum. Kaaunmna KOAJEKTOpH, paboTaio-

mHe C YaCTHYHHIM Ha:

NoJHEeHHEeM, B TOH XK€ CTeneHH, Kak M HHLE MNPOBOASIUIHE YCT-
poORCTBa, CAYXamHe AAA NEHTPAAH3OBAHHOrO OTBOJA TPYHTOBHX
BOA OT TPyGuaTHX KoOJoAues, HaubGojee NPHMEHHMH NPH yCTPO#=
CTBE JAPEHaXHHX 3aBec. .
KoanekTopsl CrnocoGHH NPHHAMATH FPYHTOBBIE BOJAL JHIIL H3
CAMONSAHBAIOMKUXCA TPYOUATHX KOJOAIEB.
[Mpucoeannenne TPpyGYATHX KOJAOAUEB K KOMEKTOPY AOJAKHO
OCYHMECTBAATLCS B CMOTPOBHIX KOJAOAUAX, CAYKAMMX AAs HaG1I0-
Jlenns 3a paGoTo# JPEeHaXka M SKCIVIOATAUHOHHOIO YyX0Ja 32 HHM.
Ilpn 8ToM mas TOro, uTo6H HE NPENATCTBOBATH ABHKEHHIO BOJABL
10 KOANCKTOPY, TPyOuaThHe KOJAOANL AOJKHE PA3MEAaThcss B €TO<
poue ot Hero (puc. 87). Yerba TpyGuaTHIX KOJOAUEB NOMKHE OHTH
~ NeCKoALKO npunoauaTe (Ha 10—15 ca) maa ypoBHeM BOJAB B KOJA-
Jaexrope. INojgo6roe pacnosoxenne ycThes obJeryaet HabMOACHHE
A paboTofl TpyGuaTHX KOJAOANEB H KPOME TOr0 3amHingeT HX OT
OO, # TAKXKe HAa, necka M rps3H, MOTYIHX NONAacTh TeM HAH

UMM 06pAsOM B KOJJEKTOP NPH HEHCHPABHOM SKCOA0ATALMH npes

! o
W

IO WO BMOYEKA0TCS NAMIMMH 32BOAAMM,
A LN manpusep npod. Cy puu A, A, BopocraGikenne, u. 1L

PTET—






~ ONacHoCTb HE CACAYET O/HAKO NpPEYBeJIMYHBATh, TAK KaK B Pabo

; TAIOMHUX TPyOUATHX KOJOALAX BCErJAda HMEeT MeCTO TOK BOAW CHH-
3y BBEpX, CYMECTBEHHO NPEnsTCTBYIOMMA HX 3aCOPEHHIO. .
[Tourn BO BCex cayyasx npakTHKH SGGEKT AeHCTBHA JApeHAN

HOH CHCTEMH HE MOXeT OWTh NpeACKasaH ¢ noaxof TOYHOCThIO,

Ecan nepenonmuxenne npeacrasaser ONnpeAe/IeHHYI0 ONACHOCTH A
COOpYKeHHH, PACNOJOKEHHKX HA APEHHPYEMOM YYacTKe, YCTheBYI

4acTh TPYGUATHX KOJNOAUEB CACAYET KOHCTPYHPOBATH TaK, MTOOM
nocje nycka Jpesaxa B paGoTy M npoaegxu €ro zeHCTBHs B HATYPE

: KOJOAIN MOMHO OBIO HapacTuTth (CM, 1-

Carompabad kenoded KTHD Ha ur. 87) B 1EAIX NOBHMEHHS FOPH-
3 . 30HTA M3JHMBa. 3
Peryanposaune paGoTh BepTHKAALHBD
APEHAXKER € CAMOTEYHBIMH KOMIEKTOPAMH
B CTOPOHY NMOBHIICHHA JENPECCHOHHON mTO-
BEPXHOCTH MOMKET NPOH3BOAMTHLCH TaKkKe M
CO3MaHHEM NOANOpPa B KoazekTope. Takoe
PETYAHpOBaHHE He MOKeT OHTb NPH3HAHO
OJ/IHAKO UeaeC000pasHbIM, TaK KaK OHO CBS-
3aHO C 3aTONJEHHEM YCTheB TPYOYaTHX KO-
JIOJINEB M OMACHOCTHLIO O6PAa30BaHUA B KOJAAC-
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Konmewmep B KTOpE rpssesuix npoGox. .
Toybuameic A1 NPOKAANKH KONTEKTOPOR MOT'YT OHTh
ronodey ¢ HCNOJAb30OBaHL rOHYapHbIe, 6ETOHHLIE, YYTYH=

HBle H jpyrue TpyGu. [Npuemsl raapasinue-

CKOro pacvera KOJJIEKTOPOB BePTHKANBHBIX

H TOPHSOHTAJBHEIX APEHAXeH BNOJHE CXOAHK

®nr. 87. Cxema npuco- H NOSTOMY 3/€Ch HE ONHCHBAIOTCS. :

exMHenns Tpy6uaToro Ko- Kak caeayer w3 H3J0XKEHHOro, BEepTH-

AOANA K KOAACKTOPY KAaJbHBI€ JAPEHAXKH C CAMOTEYHBLIMH KOMJIEK-.

TOPAMH OTAHYAIOTCH B KOHCTPYKTHBHOM OTHC

IIEHAH OT KOMGMHHDOBaHHHIX APEHAMEH TOJABLKO YCTPOHCTBOM KOJ-

JEKTOPa, KOTOpPHH B KOMOHHHPOBAHHKX JPEHAXKAX BHEINOJHAETCS

I OGHYHO ABLIPYATHIM C NECYAHO-TPABEAHCTONR OGCHINKOMA, 2

i Tak e xkak m KOMOMHHDOBaHHBIC APEHAXKH, BEPTHKAAbHHE Ipe-

B’ HAXKHBIE 33aBECHl C CAMOTEUHBIMH TJIYXHMH KOJJEKTOPAMH, XapakTe-

b pHSYIOMHECS NPOCTOTOR KOHCTPYKHHA M YyCAOBMA 3SKCNJoaTalmH,

' nanGosee NPHMEHHAMH NPH OTHOCHTEJNBHO HEGOJBLUIOM NOTPEGHOM
NOHHKEHHH HAa JHHHH KOJOMIEB.

[AyXuM KOANEKTOPAM NOMKHO OTAABAaTHCA NPEANOYTEHHE B TEeX
CAYuasx, KOrZa Ha rOPH3OHTE 3aKAANKH KOMNEKTOPA OKA3HBAIOTCA
- GAa6o nponnuaemsie (TAHEHCTHE, CYTANHECTHE, HAOBATHE, NAHBYH-
~ NMe) rpynTh. B mogo6umX ycaoBmax YCTPORCTBO JIPEHHPYIOILErO

KOAJNCKTOPA MOXKET OKa3aThbCs Gecue/bHBIM W Jdae BPeAHBIM AJA

WA A A S SRR

- CTOHMOCTH. |
ITHKAALNAY ApeHAXHAs 3aBeca C IAyXHM KOANEKTOpoM Ouaa
HPOBAND B YACTHOCTH JAJAsi 3AHTH NPABOGEPEKbA PEKH
JCKBA) OT NMOATONAEHHS TPYHTOBHIMH BOAAMH BCACACTBHE
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HAKAOHHBIH BCACHIBAIOIIHA TPY6ONPOBOA H BHIBEJEHHBIA B COOPHH
pe3epByap BEPTHKAAbHBIA HHCXOAAIMHA yuacToK. B BakyyMmHO# cuc
TEME, HeNOCPeACTBEHHO NPHCOSAHMHEHHOH K HAcoCy, HHCXOMSLH
YHaCTOK OTCYTCTBYET. : 4
B ueasx cospanusi 6JaroMpHATHHIX YC/JOBHIl IS OTBOJAA BO3AYXd
fI0Nafaomero BO BHYTPEHHIO MOJOCTb BCACHIBAIOIAX TPYGOnpo
BOMOB Yepes pasJHYHOrO pOAA HENJOTHOCTH B HX CTEHKax H B
AGASIOMErocs M3 BOAH, BCACHBalOmue TPyOGONPOBOALI BCerxa mn
KN3JBIBAIOTCS € HEKOTOPHM NOABEMOM K HAacocy HJAH CGOPHO
pesepsyapy B IPOTHBOMOAONKHOCTD CAMOTEYHHIM KOJJAEKTOpaM, HMe-
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Pur. 886. Cxema apeHaxHOH 3aBechl ¢ CHEOHHHIM YCTPOHCTBOM

OMHM YKJIOH 1O TeuYeHHio BOAH. [0 npHuMHaM, H3JMOKEHHBIM HHXE,
MaKCHMAaJNbHYIO BHICOTY BCACHIBAHHS NPHHHMAIOT OOBIYHO IIPH CXeMme
BAKYYMHOH cHCTeMBI mo puc. 88a He cBume 6 w4, npa cxeme no
puc. 886 — me cpuime 7—7,5 . Tem cambiM onpexessieTcs H mnpes
JieJl BOSMOXHOIO BHIHIPHMAE B rAyOHHE 3aJOXKEHHS NpPH yCTPOACTB
BAKYYMHBIX TPYGONpPOBOAOB MO CPAaBHEHHIO C MMYXHMH CaMOTEYHBIMH
Koasextopamu. HanGoabmas pasauna B rayOHNe 3aJ0XKEHHS MOXET
i OuiTe MOAYYEeHA B KOHEYHOM NYHKTE NPOBOAAMIEH CHCTEMB Y Ha
" COCHOM cranumu uam cOoprHoro pesepsyapa. [lo mepe yaanenns
OT 9TOro nyvkTa riyGHHA 3aJ0XEHHA BCachBamomero Tpy6onposojia
- HOCTenenHo npubaHXKaeTcs K rayOHHe 3aJ0XeHHs PaBHOLEHHOro
110 OTHONOCIOCOGHOCTH KOMIEKTOpA.
~ llpn paGore ONHCHBAGMHX BaKyyMHHX CHCTEM JAHHAMHYECKH
JOBNN B TpyGuaTHIX KOJOANAX YCTAHABJHBAIOTCH HAa OTMETKAaX
ETOHEHNG  CHHIKAIOIMKUXCA 110 Mepe NpHOJAHXKEHHS K Hacocy HAF
MOMNOMY pesepayapy (¢pur. 88, a u 6). [Ipn 3TOM MeXAy AHHA-
CHMMN YPOBHAMH B CME@XHBIX KOJAOALAX YCTAHABJAHBAIOTCA ME-




s H,—H,, H,—H,, Hy—H; u 7, . Beauunna Kaxnoro u3
THX NepenajoB OnpeiesseTCs BeJAHIHHOH THAPAaBAHYECKHX COMPO-
WAACHRA HA COOTBETCTBEHHOM YYaCTKe BAKYYMHOro TpybonpoBoja.
Tak, nepenan H,— H, pasen N0 BeAnunHe, BHPAKEHHOR B BLCOTE
JOASHOr0 CTOAGA, MOTEPe HANOPA HA TPEHHE M MECTHLIE CONPOTHB-
NuA Ha yuactke TpyGonposopa 2—3’. .1 IS 22
M3 ckazamHOro CJeiyeT BMecTe C TeM, 4TO fepenai ypopueh
MOKLy NepBHM H NOCACAHHM KOMOANAMA BAKYYMHOH CHCTEMM pa-
JeI CyMME THAPaBAHYECKHX NOTePb Ha BCEM TNPOTHKEHHM BCACH-

W joumero TpyGonposoaa, T. €.
H, — H,=ZAh.

~ 3nech | -

- H,—O0TMeTKa AYHAMHYECKOTO YPOBHs B NEPBOM KOAOAUE CHC-
TeMbl; .

/1, —nono6uas ke OTMETKA B MOCJACJHEM /Z-OM KOJOAUE CHC-
TEeMHBl; TN TE AR

- YAk — noAmas CymMMa noTepsb BO Bcachisaomes (CAaGONAKAONNOM)

TpybonpoBoge OT NEPBOro KOJAOAUA A0 MOCACANEro.
 [lpu nojcuere BeAHURHH XA AOMKHE YUHTHBATHCH KAK nOTe-
Wi 1a TpeHHe, TAK M MECTHHE CONPOTHBJACHMH, BKAIONAN HOTEPH
WA NepexoAax, 3aKpyrJeHHsX, 3aABHKKAX, a TAKKe MOTEpPH, BO3-
MikaolHe TpH CONPAXEHAH YaCTHBIX NOTOKOB, BEIXOASMMNX H3 OT-
AGALHEX BCACHBAIOIEX TPYG, € TPAHSATHEIM MOTOKOM, MAYUINM 11O
LacuBaiomeMy Tpy6onpoBsoay. < e e

[lpn cHpOHHOM YCTPOHCTBE JiAf DPASHHUL YPOBHEA B NEpnoOM
NOAOALe Apenaxa ¥ cGOpHOM pesepByape COOTBETCTBEHHO cnpane-

HBO Caeayiomee BbPaXeHHE: o

H, — H.=Ah,, {-ZAh +Mu- .- |

3neck H, u XAh uMe0T TO Xe 3HauEHHE, UTO M BHIC;
/1, — oTMeTKa YPOBHS BOJAL B COOPHOM pesepmyape;
Ak, — ruApaBAHYECKHE TNOTEpPH HA BXOA, ME

’
- MECTHHE COonporTnpae-
_- HHA W TPEeHHe BO BcachiBalomefl TpyOGe NEPuoro KoAOuua;
Ak, — aHANOTHUHLE NOTEPH B HHCXOAAMIEM YHACTKE CHpoua,
HanGoapmunit Bakyym B paGortaiomem CHOOHE MOXET OWTL Of-

BACACH 10 BHLIPAKEHHIO: YA &
Hv""H;-"‘Hc_M!' .
s H'—oTMeTKa HAMBHCHIEA TOUKH cn@na ((pur. 880).

‘ ¢

~ O6wuit nmopsAoK pacueta APEHAXHON 3ABECH € DAKYYMHHIMH
HPOBOASIUMH YCTPORCTBAMH MOXKET OHTh HAMEUEH B Caeayomem
e. .
Jlo npuctTyna ¥ pacueTy HEOGXOMHMO 33A4TLCNH NOAOKCHHEM
AN TaneHHsT AMHAMHYECKHX YPOBHEA B kosoauax (aunneirt AB
i Qur. 88 a u 6) u ux pacnoaoxennem. [Ipu sTom caeayer yuu-
WNATH, YTO NPH PABHHIX PACCTOSHHAX MEKAYy Koaoauamu (i @po-

| lpn 9TOM MB NPEANONAraeM, HTO FHAPADANYCCKNE NOTEPH HAa BHXOA M
FPenne no scacupaoumix Tpy6ax 2 n 3 OANHAKOBM.

l' ‘Mm coopymenns 161




4 rd M 2
| ux pannux ycnonuax) NOHHKEHHE B KOHEUYHOM HYacTH CHCTE:
Oyner Gosee MHTEHCHBHLIM HEXEJH B HavyaJAbHOH, rae auHaM
YEeCKHe YPOBHH Pacrnonaraiorcsi Ha 6ojee BLICOKHX OTMeTKax.

[TosTOMYy BeCbMa 4aCTO OKAa3HBAETCH 1EAeCOOOPA3HHM K KOHI
JIPEHAXHON JHHUH YBEJHUHTH PACCTOSHHA MEXKAY Koaoauamu'.
Y IOBAETBOPHTENLHOCTD NPHHATHX : IHHNH NaJCHHST AHHAMHYECKH
VPOBHEH H PACNOAOKEHHR KOJOAUEB C TOMKH 3PEHHS HOCTHKEHE
AOCTATOYHOTO NMOHKKEHHS! Ha TEPPHTOPHH YCTAHABANBAETCSH IHAPC
reoJoruueckum pacuetom. IonyTHo onpeneasiorcs H 1e6HTH K
JA0JIUEB. '
[Tocae sTOro nEpexoAst K ruapaBAMYECKOMY PacyeTy IpOBOJS
e cHeTeMpl, DTOT pacueT CBOAHTCH K noaGopy 10 OnpeaeanBie

MYCH CpeAHEMY Nbe30MeTPHYECKOMY YKJAOHY ( i ,==—l— "8 yp

z,‘,a——-i‘—'—’-—) ceyennit Tpybonmpososa no yyactkam. [Ipa 3710}

AOMKHO KOHEUHO YUHTHIBATHCA NOCTENEHHOE yBeaHYeHHE PAaCXOX
B TpyGOnposoje OT ero HayaJa K KOHILY. ‘

Cpeanuft npeaomeTprueckuit YKIOH B Tpybonposone npuHUMA
eTcsl B GOJABIIHHCTBE CAyvyaeB HeGoabmuM. Tak, npH NpPOEKTHPO
ga&rzn GeperoBoro ApeHaxa STOT YKJAOH OuiJd TNPHHAT paBHbA

[lpn yMmMepeHHHX Nbe3OMETPHYECKHX YKJAOHAX YCTAHABJAHBACMEIE
THAPABJAHYECKHM pacueToM CKOpPOCTH BO scacusammen TpyGonpo:
BOJE NOAY4awT 0OuYHO Beanuuny B 0.3 —0,6 u/cex. .

pyHTOBBE BOAB BCEerja COAEpxKar H3BECTHOE KOAHUECTBO a6
copOHpOBAHHKLIX rasos. B cocTase 3THX rasoB B KOJAHYECTBEHHOM
OTHOUMIEHHH npeolbaajanT OCHOBHLIE KOMIOHEHTH BO3AYXd, T. €,
430T ¥ KHCJOPOJA, K KOTOPHIM NPHMEIINBAIOTCH, OOHLYHO B HE3HA
YHTEJbHBIX KOJAHYECTBAX, VIACKHCABIH ras, CepoBOAOPOA, MeTal
H HHBIE Tasm. .

Mo panuwm T'. Puxrtepa 1 4 Boaw npn nasaenun 760 sm pr. cT,
MOJXKET NOTJOTHTH CJAEAYIOUMME KOoAWyecTsa Bosayxa (8 2 nocn
nepecuera na 0° u 760 mu napaenns):

t"—0 10 20 30
V—29 23 19 16

I'pynTOBEIE BOAB COAEPHAT, KAK HPABHJAO, MEHbLUIHE KOJAHYECTBE
poaayxa. OnHaKo H3 OCTOPOXKHOCTH OPH ONMCHLIBAEMBIX HHIKE pacs
MeTax cJAeayeT NpHHHMATh (B COOTBETCTBHH C yKaszanuem Mioaaepa)
wro B 100 2 rpyHTOBOH BOAM coaepmmca npu OOLIYHBIX AAsi STHX
KO HEBHLICOKHX Temnepartypax 2,5 2 Bosayxa.

Bo payrpenseft moJOCTH BCACHBAIOWEr0 TPYGONPOBOAA 3AKAIC
' 'u.uﬂluua B 'PYHTOBHLIX BOAaX BO3AYX, BCAEACTBHE YMEHbIICHHS NaB
| CTPEMHTCS PAaCIIMPHTBCA, 3TO PacUIMPEBHE NPH HEH3MEHHO!

N l.lomphlx Ccayuwasx, B WACTHOCTH UPH pacuere Oeperophix apenaxei

POPAINME PACCTORINA MEKAY KOJOANAMH MOTYT OLTh OnpeaeAeHn TEof
) uoumuuno K 3a1aNHOMY NOHHKCHHIO H TNPHHATOH AHHAM Naze)HH
[ yponnedi. \



lfiepatype npouCXoaHT no sakony Bo#as- Mapnorra —p-v=
- Pacmupsiiomuiics BO3AYX BHAEASETCH B BUAE MY3HPLKOR, BONAH-
IOUHX B BOAE M CTPEMAMMUXCA 3aHATH HAHGOMEE BHICOKOE N0.J0-
thne B TpyGomporoae. BcaeacTsHe 3TOrO NPOHCXOART CKOnAe-
¢ po3yxa y epxuell oGpasyiolieil BCackBaoILero TpyGonponosa.
i1 ONHCaHHOM NpoUeCcCe H3 BOAH BHAEASETCS HE BECh 3AKAONEH-
Wl B sell BO3AYX, @ AHMb W3BECTHAS €rO ¥acTh, TeMm GoJbmas,
M Goabule paspexenue H JIHTEABHOCTH €ro AeHCTBHS, Han6oap-
G KOAHYECTBO BHAEJAIOMIErocs H3 BOAbLL BOSAyXa CKaniusaercs
|0STOMY B AJHHEHX TPYOONPOBOAAX, PaGOTAIOMMX NOA OOMLUIMM
ikyyuon. il aoes
| BO3AYXY, BLUICAHBIIEMYCSl U3 BOAL, MPHCOCAMHACTCH TaKKe
JO4YX, MOCTYNAIOWHKA BO BAYTPEHHIOO MOJOCTH TPYOONpOBOAA Ye-
)0 pas/HuHBIe HENMAOTHOCTH B ero crekax. flogoGuoro poaa ne-
(AOTHOCTH HauGoAee 4acTO OOHAPYKHBAIOTCA B CTHKAX TPYO, saa-
BIDKKax H HHOH apmaTtype, yCraHaBAuBaeMoH Ha erpyooﬁijonout.
~ KoawyecTpo Bo3ayxa, nocrynaiomero B TPyGONpOBONL M3 ATMOC-
(JepH, 3aBHCHT OT €r0 KOHCTPYKTHBHHIX OCOGEHHOCTCH W THIATEAb:
WOCTH MOHTa}XKa. LTS
- Ha Haynrodgckom Bononposose (Jlefnnur) onuTapM nyTem 6ua0
VCTAHOBJACHO, YTO HA KAXKABMA NOT. METP HPOJOKENHOIO TAM CH-
Aponnoro TPyGONPOBOAA MOCTYHAET W3 a'ruocq;jeph;ﬂmf CeK
- hosayxa. flpu stom TpyGonposon paGoraa moa Bakyymom 4,98 u
- hoa. cT.
‘ Bumecte ¢ TeM TpyGONpOBOAL, NPOJOKEHHHE HA CTHKax ¢ pe-
IMHOBLIMA KOJBHAMH (nanpumep 2Kn6o), NOKASHBAIOT 30MACTYIO NOA-
Miyio repmeTnynocTb. ITogo6Has ke repMETHUHOCTH MOKET OGWTH
NOJyHeHa IpH NpoKAajke TPYGONpPOBOAOB H3 KEACSHMX TPyl CTu-
KOBIHHBIX HA@ XOPOWIO BLINOJHEHHON CBapke.,
- B rtom cayuae, korna BcacwBaomuf TpyGonposoa umeer noc-
TOANEEA, XOTH O ¥ HeGOALMION, NMOABLEM K HACOCHOM CrTamumm
MK cOopHOMY pesepByapy, CKONMBIIHECS B BepXued wacrn rpyGo-
- IpoBOAA NYSHPBKH BO3AYXa YBACKAIOTCS TEYEHMEM K €ro nanbosee
- Nosuwennoft Touke (npH cHoHe K HAYAALHOMY CENCHIIO ,HHCXO-
Jinero® yuacTka), OTKyZa BO3AYX MOKET OWTh OTOOpANH BAKYyM-
- MACOCOM, BXKEKTOPOM HJH KaKHM-THOO HEBIM OOPASOM.
[lpn weGpexuoh yxkaanke TpyGOnpoBOAd M HAANUMN I HEM yuac-
~ TKOB C nazeHHeM NO TeYeHHIO OGPAsYIOTCH MECTHME CKONACHMs
H03AyXa, YMEHbIIAUIHE KHBOE CeYeHHe TPYOONponoAd M CooT-
. METCTBEHHO YBEJHUHBAKOWHE NOTEPH HANOPA MA ero jawne. Boan-
~ lune ,BO3AYIIHBIE MEUIKH® MOryr BOOOGHIE NPEepHaTh ABHKEHME BO-
Ju no Tpy6onposony. Ckasannoe NOAYEPKMBACT HEOGXOMNMOCTH
fipiianus BCachBaloweMy Tpy6OnpoBOAY NPABKALHOIO YKAONA, KOTO-
Bua AOAKEH OHTH HA BCEM NPOTANKEHHH TPyOonpoBoja He Menee
,00025. Montax TpyGonpoBosa € MOAOOMMM YKAOHOM NpeACTas-
MeT onnako uspectuwie tpyanoctH, lostomy uesecoobpasnee na-
Aavars ykaoww nopsaka 0,0005-—0,001, a ecan Bo3MOXKHO, TO
i Goaee. HanGosee 3naunTeabHHX ykA0noB TpeGyior TpyGonposo-
AW, NPOKJAAKBAEMHE B TPYHTE.
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o "Or60p BO3AYXa AOMKEH NPOHIBOAUTHCA M3 BCEX BCACHBAION
TpyOONPOBOAOB, HMEIOMHX CKOAb-AHOO B3HAYHTEABHYIO NMPOTHNKE
HOCTb. :

[peanasnaveaHoe Aas 3TOro OGOPYAOBAHHE B UEJASX CO3AAHI
CHOKOHHBIX H O0CCMEeYeHHHX YCAOBHH SKCNJAOATANHH BCerja el
Cc006pPA3HO HA3HAYATDH C H3BECTHHM 3aMACOM. '

Tak, npu npoektHposaunn CHPOHOB OGeperoporo JapeHal
NPOU3BOAUTENLHOCTE OOGCAYKHBAIOIMHMX HX BAKYYM-HACOCOB OBl
pacCUMTAHA Ha COACPKAHME BO3AYXa B BojAe B Koauuectse 25 afi
(B NPEANONOKEHHH, YTO OH BHACASETCH H3 BOALI HOJHOCTHIO) H
nocTynienne Bsosayxa us armocdeps B kKoamuecrse 0,001 zfe
Ha 1 noz. m BcacuBawmux TPyOONPOBOLOB.

[Tpu noacuere HeoO6XOAMMOM NMPOH3BOAHTEABHOCTH BAKYYMHOI
o6opynoBanus HEOOGXOAHMO YYHTHBATH KOHEUHO M IPOHCXONSIL
NOJA BAHAHHEM pa3pexeHdsi yBeauyesue oOhema BO3AyXa BO BHY
pernef noaocTH TPYOONPOBOAOB.

Jnsi MOSICHeHHA CKa3aHHOrO IpHBEAeM [puMep, COCTaBJACHHB
NPHMEHHTEIbHO K JAaHHBM, MPHHATHM NpPH pacyeTe cudonoB HA
BAHHOI'0 GEperosBoro ApeHaxa.

Jlauna cudoua 1 &M, pacxon BOAHW, TpaHCHOpTHpyeMmoit cnonom, 100 a/ce
npeaeabHbiii Baxyym B Hem —7 M BOA. CT.
Ornecennoe K armochepuomy napaenmo (10,3 x Boa. C€T.) KOAMYECTBO BO
AYXA, BLACASIOUErocs H3 BOAW M NPOHHKAWWErO Yepes HINJAOTHOCTH B CTEHK
CR(pOHA, COCTABHT:

g, =219 | 0,001-1000=35 2/cex.

lpr sakyyme 7 M BOA. CT. BCACACTEME PpaCiudpeHHs BO3AYXA €ro pacxo,
DOAAESKAMMA YAIACHHIO U3 CHPONA, JNOCTHINET BEAHYHHLL

R 3,5:.10,3
¢ 10,3—=7,0

Yaanenune Bo3ayxa U3 cuoHa MOXET GLITh HENPEPHIBHEIM H NEPHC
anyeckrM. B mocaeaHem caydae GoJbmoe 3Hauenuwe npHoGperae
€MKOCTh YCTAHABJAHBAEMOro B BeCHIEH TOYKe BCacmBaioumero Tpy6o
NpoBOja ,BaKyyMHOro“ Koraa. ;

[Moagoe HCOOABL3OBaHHE STOA EMKOCTH BO3MOXKHO JHLIB B TO
cayvae, ecan uabpauHoe obGopynoBaHHe aaa oThOpa BO3AYyXa Nae
BO3MOXKHOCTD CO3/1aTh paspexkeHHe, JNOCTATOYHOE IS NOAbEM:
BOAL 10 Bepxa kotsa, OueBHAHO, UTO HOTPEOH 115 3TOrO BAKYYN
Oyaer peuue onpeneasemMoro GopMmyJaoi:

H,=H.—H..

- B orHOmWeHHH MaKCHMaJAbHO AONYCTHMOrO BaKyyMma BaKyyMH
EMI € HENOCPeACTBEeHHBIM NPHCOCAHHEHHEM K HACOCY H CH(OE
TCH B HECKOALKO PasAHYHBIX YCJAOBHAX.

~ JlOHYCTHMAs BLICOTA BCACHIBAHHA Y OOBIYHO NPHMEHAEMHX IUEH
WX HACOCOB 3aBHCHT OT YHCAAa 000POTOB, MPOHU3BOAHTE/bS

=11 z/cexk.

]



OCTH HACOCOB, MX KOHCTPYKTHBHBIX OCOGEHHOCTEH, 4 TakkKe Teu-
£paTypH BOIH H GapOMETPHUECKOrO AaBaeHus. UpesMepHas BHCOTa
CACHBARHA OOYCJAOBAHBACT H3MEHCHHE XAPAKTEPHCTHKH HACOCA M
MACTHOCTH TAACHHE €10 K. I. M., @ TaKXKe BOSHUKHOBEHHE KABH-
OUHOHRKX siBienuil. Kpome T0ro y neHTpoGekubx HACOCOB Beeria

O3MOXHBIX HepasHOMepHOCTEeH B pabote. OrMeuennne 06¢ :
'THA OrPAHHYHBRIOT MAKCHMAJbLHYIO BHICOTY BCACHBAHHA Y HACO
BMECTEe C TeM H NPEAeJbHO AONYCTHMBIH BAKyyM B 1pH
INEMBX K HHM BCACHRAIONIHX CHCTEMAaX. 3a NpHOAHANTEALHWHA 1p!
4 a8 BHCOTH BAKYyMa, OTHECCHHOW K OCH HACOCA, B NOAOGHLIX
CHCTEMaxX MOMKHO NPHHATL 6 M ', | LS i
Jaa cadoros psaa o6CTOATEALCTS, anuﬂrjﬁwmm;
MBAHHA Y HACOCOB, Ne HMeeT 3snauenus. [lostomy cn
IlyCKaloT HECKOJBKO GOAbIIYI0 BHCOTY BcacwBanus. [lpu
IPYHTOBHIX BOJ ¥ OGHIMHLIX B OTHOMEHHH GapoMeTpuue
NSt yCJOBHAIX 32 NPEAJBHYI0 TNPHHAMAIOT BLICOTY

9—75 u (cooTeercTBYET BakyyMmy, onpggexh‘fefg_‘_‘é 10 Myse
y <44 ety X o
iy, = R t)' Y

Kak caeayer ms msaoxennoro, cugponmsie TpyGonpon
NIYCKAI0T HECKOABKO 60AbMYIO BHCOTY BCAaCHBAHAA MO €
C DAKYYMHEIMH TPYGONPOBOAAMH, HENOCPEACTBEHHO HPHCOE
MWMMH K Hacocy. ¥ B

Cudonnre TpyGonposoan 06434a10T BMECTE C
MEChMA CyNIECTBEHHLIX BKCMIOATANHOHHBIX NPEHMYIecTn.
- OcuHoBHOE M3 3THX HPEHMYIECTB 3aKAI04AETCA B BO:
- OTHOCHTEJBHO JIErKOTO PeryaHpoBanus AeGH '

I MNTECHCHBHOCTH paGOTH JApEHaXHON CHCTEN
~ llpn ncacwisaromem TpyGonposoae, Hel
MENIOM K HAacocy, peryampopande Je6us K
| MIIEBPHPOBAHHEM 3aABHKKOMN Ha H TOPHOMH ANH
Il PACXORA M3 HANODHOA JIHHMH BO BCACKBAION
O06xonnomy TpyGonposoay (wyuty), B) mnpi
hDeacusaomux Tpybax koaoaues.
MOKAsKBaeT NPAKTHKA, OTPETYAHPOBAHNE APCHANKILX CHe
CARNNLIMH MPHEMAMH XOTS H BO3MOMKHO, HO SATPYANNTEN)
NKYYMHBX CHCTEMAX C HEMOCPEACTBEHIMM NPHCOCANNEHIE M
Yy NpHMEHCHHE STHX NPHEMOB, CHAIANNLIX NOMIMO BCCTo
U WANPACHLIME TTOTEPAMH SHEPIHM, OKANMBACTCN Henstex-
Y OTCYTCTBHS peryaupyiomel emMkocti, ey
Ninenennn cr@onHBX TPOBOAAMIMX . ;yc'rgoﬂcn noaoGuan
JAMNeTC B npHeMHOM pesepmyape. BeaexcTmue sToro
OTCH  DOsMOKHO! mepuopmdeckas paGora muacocos. [lpu
i padore TpeSyemoe HORHKEHHE HA JHHHN APEHAKA MOXKET
IYTO nojanepxanneM B HPHEMHOM pesepsyape koael-
OupejesesHbX Npeaensx yposHsi, MTO BhIOJHHMO
NeNnA u Ges HENMPOM3BOAHTEALHHX NOTEPh SHEPrHH,

NOCTANOBKY lucou Ha TY MAM MEYK BHCOTY BCaCHBaNMi

AWHA OMTH NOATRCPIKACHA 3ABOJOM-NOCTABUINKOM,
’ 165
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nacocos Cymckoro 3asoma um. Ppynse (runa PMK 200X
u PMK 200 < 200). Yerupe Bakyym-Hacoca (no 4YHCAY CH(pOHO!
ABAKIOTCH PaGOYHMH, a4 OAMH — 3aNACHBIM. o

Has saGmiogennsi 3a paboToR BCACHBAOWMX TPYOONPOBOAOE H
HHX NPEeayCMOTpPeHa YCTAHOBKA CMOTPOBHIX ,OKOH“ (MO THMY, OC)
mecrteaennomy Ha llloamapckux cuponax)' u BakyyMm-MeTpoB.

Kpome TOro npeaycMoTpeHo o60pyloBaHHE BCEX BCACHIBATONLH
Tpy6 CHQOHHOA CHCTEMH NPOGKOBHIMH KPAHAMH, NMPHCHOCOGAEHABIMI
ans _BBoaa TpyGok ITuto. YCranopka HECKOABKHX TaKHX KPaHO!
NPeAYCMOTPEHA M HA BCaCHBalOIMMUX TPyOONpOBOAAX. :

" TJIABA XVII

FUAPOTEQJIOTMYECKUA PACYET BEPTUKAJIBHOTO
JAPEHAXA

1. OGmue zamevauus

I'HAPOreoNOrHYeCKnfl pacuer BEepTHKAAbHBIX ApeHaxefd oOMuYHO
CBOJIHTCA HWJAM K pacueTy MHOrOKOJOJe3HON YCTAHOBKH, NpHMEHsE
MOit NPH HCKYCCTBEHHOM IOHMIXEHHH YPOBHSI IPYHTOBHX BOJX B 1pO-
necce NMPOM3BOJACTBA CTPOMTEALHBIX paboT, WAH K pacyery foric
MAmMHIX KOJMOJLEB. .

B 3aBHCUMOCTH OT NpPHHATOH CHCTEMBI JIPEHAXA KOJOANH pac
NOJAralTCA WAH B OJHY JHHHIO —HE3aMKHYTasA CHCTEMa B GeperoBelxX
JAPEHANKAX — WX 1O NEepUMEeTPYy SamUIaemMoro yyacTka — 3aMKHyTas
CHCTEMAa B KOJLUEBHIX JPEeHa’kax. : 4

B GeperoBuix ApeHaxax KOJOAUW paboTalT B YCJAOBHAX, aHa-
AOTHYHBIX PaGoTe MHOrOKOJOAE3HHX YCTAHOBOK, PacHOJIOMEHHHX
BGJH3H BOJAOEMOB.

Moraoum@omue KOJAOAUN CAYXKAT OOWUHO cpeacTBoMm cOpoca 3a-
CTOMHKLX BOJA H3 OTAEABREX NOA3EMHLIX MEMKOB B HIXKeJexauue,
Gosiee NPOHHIAEMbE BOJOHOCHBIE CJAOH. Pacuer MX CBOAHTCA K pacs
YeTY OAMHOUHBIX MOTJAOIMAIOMHX KOJOMNEE.

2. Pacuer KOJAbUEBHIX JApeHaXeH

Pacuer BepTHKaJALHLIX JipeH (KOAOAUEB) B KOJBUEBHX APEHAXKAX
COCTOHT M3 ONpeieNeHHs:
1) ne6uta apenaxHOH CHCTEMb, NPH KOTOPOM B mpejejax ape=
HHPYEMOro yuyacTka (K0Jb1a) o6ecneunBaeTcs 3ajaHHoe NOHHKeHHe
YPOBHS PPYHTOBLIX BOZ;

2) HeO6GXOAKUMOro YHCAA H TAYOHMHB 33J0XKeHHs KOJOAIUeB IAf
. BAxXpaTa pacueTHOro KOJHYECTBAa BOAM.
- O6wmit ne6HT ApPeHaXHOA CHCTEMH MPH CBOOOAHOM TOPH3OHTE
- FPYNTOBMX BOA onpejeasercs no ¢opmyse Popxreimepa:

Qe (2H—S)-S-=-k

k
&
B
re

LI
1}

| M8 eex, 1)
M R—5lo x.x.°" . 4

™ mn IX Boponporomnoro cvesga. Moxkaan Jlnupses ,O0 sopocnaGie-
»

|
|
k|

(s T,
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Torpa o6umii 7e6MT CHCTEM I NPH NONMKEHHM YPOBHA CPYNTOBBX BOA B 1 :
Xpyra na 50 x Gyzer pasen: 3 . it ;

j (H—8)S-x-k _ (2-12,0 — 5,0)5,0-3,14-0,0002
Q= ThR—wA — in 140 — In 24 =0,0886 ¥eex-

Heobxonnmoe koamuecTno koaoanes naiinem noa6opom, pemas ypasHeHns

n( 8}.'
PEABADHTEARHO ONpEacANM:

k ,0002
,-zx.xo.—és—_zia,u.o.go. ..-i-s—-o,oom adcex
H
Q 0,0336
e = 0,00117 —28.7-
NS Nt N2
) R - Q
6335 T,<150 Tp:335
&
T5+335 :
s Né 3
i 50 : i

®ur. 90. CxeMa pacnoaoKenHs BEPTHKANLHLEX APCH NPH KOAb-
UCBOI CHCTEME ApeHAKa

INpu n==5:
2
°=V49° 5ﬂ4ooooa s 002 =08
n-yo==5-3,9-19,5<-§-.
Npun n=7:
24
°"V‘9° 731400002 070,23 524
L n-yo=-7-5,24=36.6>’g“.
h‘ Hpu n=6:

24

-’°=V‘9 63140W b Bl
n.y,=6:473=283= 3-.
pmmuaeu APEHAKHOE KOALNO H3 IIECTH KOJAOAUER.
o.nru KOAOAUN MO KOHTYPY 3aummuiaeMoro yuacrxa (¢ur. 90), onpereau
- ur cucremu. Ma dnur. 90 naiizem: .

Xj==x =15 %, In16=2]7];
“-S.-x5=.(¢=33 T In 33.5:3.51; e

1 19, i
Y ‘2-]0 x=-——616——3,2a.






—

I’ PR

A
3. Pacuer GeperoBbix apeHawmen

Pacuer BepTHKAJALHBX APEH (KOJOAIEB) B GEPEroBHX APEHAKE
CBOAHTCS K: ' '

1) Onpeneaennio Ae6GHTa JPEHANKHON CHCTEMB, NpPH KOTOPG
B npejaenax 3amHmaeMoil TEepPPHTOpHH OOecneuHsaeTcs 3aNaHHC
MOHHKERHEe YPOBHs rPYHTOBHX BOA. [IpH mpoexkTupoBaumn Oeper
BHX JPEHANKER B YCAOBHAX CYMECTBYIONAX HACEJCHHHX H NPOMBIN
JIeHHHX MecT OOLYHO NPHHHMAETCS, 9TO HA 3amMHIMAEMOR TEPPHTE
pHH JO/OKEH NOANEPKHUBATLCH TOT K€ ypOBEHb TIPYHTOBHX BOJ
KOTOPHA CymecTBOBaJ Ha HeH A0 NnOJANOpPa BOALI B BOJNOEME. !

2) BuGopy paccTOsHHA MEXKAY KOJAOAUAMH, NMPH KOTOPHX HA 34
HmuaeMoit TeppHTOpHH obecneuHBaeT s 3aAaHHbIH yPOBEHb IPYHTO
BHIX BOI. 1

[Mpu paGote OGeperoBuX ApeHa){eii BO3HMKACT JABHXKEHHE Ip H:
TOBBIX BOJ HE TOJABKO CO CTOPOHL BOAOPA3/e]a, HO OOHYHO TAKNKE
B GOJABLIIOM KOJAHYECTBE M CO CTOPOHH PEKH HJAH Kakoro-iuGo apy
TOro BOAOEMA. | :

IIpakTHueCKN JeficTBHE BOAOEMAa Ha GEperoBOH ApeHax CKA3bis
BAaeTCH JMIUIL B TOM CJydae, KOrjna pacCTOsHHE OT HEero X0 ApeHb

He npeBblaeT > -g—

[peaBapuTeabHOe ONpefeJenne YAeAbHOTO NebuTa ApeHaxHOH
CHCTEMB! NTPOH3BOANTCS N0 dopmyae:

Q (H — Mk +2q- %
yo= 2b

B M cymixu wa 1 noz. M, (9)

rae H-—npeswiieHHe ropu3OHTA BOJIK B PEKe HaA BOJOYNOPOM nocae
noaAnopa B M, |
X H Y — KOOPAMHATH NOBEPXHOCTH TPYHTOBHIX BOJ, NpHUEM X Ha-
npaBieHs NepneHiMKyAspHo Gepery H y — BePTHKAILHO,
BBEpPX OT BOAOYNOPA;

Gy — YACABHHIA NPHTOK IPYHTOBLIX BOA B PEKH CO CTOPOHH BOJO- |
paszena N0 ycTpolcTBa Apenaxa B M’|cymKu Ba 1 noz. m
k — kos(uuHeHT (GUALTPALHH B Af/CYmMKU; 1
b — paccTosiune JAPEHAXa OT PeKH B M.
Npusoaumasn dopmyaa (9) supenena PopxreAMepoMm, HCXOAA H3
YCAOBNS PaGOTH psAa KOJOAUEB, KAK OTKPHTOH KAHABH, NpH YPOBHE .

~ JoAM B KaHape, PaBHOA OTMETKE TOUKH KPHBOH JeNpecchnu Mexiy

. KOAOAUAMHM Ha DACCTOSINMH —5- OT kojoaua (rae @ — paccrosmie

y KOJOALAMA).

- Bxoasmuan s dopmyay (9) seanumsa fi npeacrasaser cobok
BONL BOAK B rpyHTE NOJ GPOBKOA OTKOCA M MOXKET NPHHHMATHCSA

YPONNIO BOAB B peKe JAHllb B CAyYae BEPTHKAJIbHBIX 6le_Fe-

UKE, NTO Ne BCerja COOTBETCTBYET AeHCTBHTEAbHOCTH. 11pH

K6 OEPeronoro OTKOCa 9TH BeAHYHHH OGyAYT OTAHYATHCH

- -
> 4

"
A
B







~ [lo yrounenHoMmy AeOHTY KOJMOANA ¥ NPH NPHHATOM ’

= OF NPCABAPHTEABHO NOACUHTAHHOIO MO opMmyae (9), TO yTOUHEHHE MOAYYEHHOrO

Wy o+

MEKAY KOJOAUAMH 110 ypaBHEHHIO (12) NpOH3BOAHTCH OKOHYATEAbE
onpejseseHne OTMETOK YPOBHA BOAB MEXJY KOJAOAUAMH ¥, KO

pLie H AOMXHLI COOTBETCTBOBATDH HEOGXOAHMOMY NMOHHKEHHIO, O6k

HO BEJHYHHOH y, 3ajaaTci.
Npumep. [dano: apenax npeactasaser coboii HEAMKEYTYIO CHCTEMY REpT
KAABNBIX TPYGUATHIX KOAOAUES, BHIAAYTYIO BAOAL Gepera pexu B paccrosunn 28
o1 ygeaa BOALIL. . _ ' B
T™eTka poaoynopa — 1050 a.
BrTOBOM YPOBEHh TPYHTOBMX BOX (10 moxnopa) — 117,10 .. -
Vaeasuuil pacxof rpyHTOBHK BOA CO CTOPOHMW BOXOPasaeaa g == 0,50 a%/cymK
Kosdmuuent ¢puaprpannu k=70 sjcymxu. 3
Cymectayomnit GHTOBON roOpH3ONT BOAS B pexke — 117,0 &, Tpeanoaaraesi
TOPHIOHT BOIB B pexe nocie moanopa — 1200 . g
[panatwii paanyc xoaoaua r== 020 x.
O6man nauna apenaxa L = 800 noz.u. A
TpeGyerca ONpPEAEInTd PACCTORNMS MEWAY BEPTHKAABHLMH  KOAOAUAM
s GeperoBoM Apenaxe ¥ OOmMMA pacxoj BOAW, NORJEKaued nepexauxe.

Hailnenm:
H =120,0 —105,0=15,0 &
v=117,0 —105,0 = 12,0 ,
Mo dopuyae (9) NPeABAPHTEALHO ONPCACANM YACALHNA ReOHT ApeHawa:

H:— ) k4 2g,x 5,00 —12,0%.7,042.05.28,0
-( J'%b + 249 -(1 ;-28 + = 10,54 M®/cy.

Qyo

3anaeMcs NPEABAPHTEALNO YPOBHEM BOAM B Koaoauax y,==10,0 x, 10
@0 ypassennio (14) 10AGOPOM HAXOAMM PACCTOAHMS MEKIY KOAOAUAMM 2a:

' 2b k
410{:‘-[”‘— SniT 7 (Q—qo)] -}J

a 9.98,0 3,14:7,0
a ln 8,14"‘—“.0.2“ = [15 ,m . lo,@ e 7.0 (10.54 e 0.5)] 2‘10’54- ’

aln 0’328 ==47,25,

oTKyaa a==15 u;
2a =30 M.

Jlas mafiiennslX pacCTOANME MEXAY KOAOAUaMH NO ypaBsHEHHIO (15) onpeneans
yTouHeHHB# ACONT ApeHaxNnoll CHCTEMB:

2 2.0,5-28,0
HY— 37 +—%°-b- 15,00 — 100+ — 55—
eheE YT L KPR L
a T3 5.0 TM314.02
% 8,14.7,0 = 314,0 »%/cymxu

Man wa 1 nod.m
314,0 :
Qyo==" 30——-—10,46 Al /cymku.

Tak KaK MOAYNEHHAR BEAHYHNA YAEALHOTO 1e6HTA HEIHAYHTEALHO OTAWYACTCH

WHA MEKALY KONOAUIMH HE ACAAEM.
ypauneunio (13) wafizem BeIHUHBY Vil

L -

ST 3140 /3,14-28 0.5-98
A e OB i5.o""°»59)+ 7,0

{3y
det '
.‘:’_: .

= 12.02 M,

A

B dai
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o H, —rayGuna OT jJHa KOJOAUA 10 GHTOBOA Nbe30OMETPHYEC
BLICOTH BOJOHOCHOTO CJOS B M. E

Ocraspusle 0603HaMEHHS YKas3aHb! Bbillle.

Pacxoi norJomamiero KoJoAua, ONymeHHOro B BOAOHOCE
HaNOPHLI MIACT HEOrPAHHYEHHOH MOMHOCTH, NPH paGoTe ero ToJk

auoMm (puc. 92, e) moxer OHThL onpejpeseH no ¢opmyae:

Q=4kr, (h; — H) B #*/cymxcu,

rae /i, — BHCOTA NbE30OMETPHUECKOrO YpPOBHA BOAMW Y CTEHKH |
Joauna B M
H — ray6una OT AHA KoJAOAlA A0 GHiTOBOA NMbe30OMETPHUECK
BRICOTH BOAOHOCHOI'O IJACTa B M.
Ocraapane 0603HAYEHHA YKA3aHB BHLIE. ;
Pacxoa noraomaiomero K
J0ud, ONYIMEHHOTO B TPeH
HOBAaTHE NMOPOAL, MOXeET OH'
onpeaenes no gpopmyae Illes
Kpacronoasckoro: '

Q’ﬂMkm ;lo"'l:.

r R

B oTHOmMEHHH BEJHYHHBI /
cAeAyeT OTMETHTD, 4TO OHA HE
MOXeT OHTh NPHHATA PABHO!
BHICOTE YPOBHA TPYHTOBBL
poa — A (dur. 93) y crenol

7 / KANTaXHONK YacTH KOAOJAuA, Tal
} K4k Ha NYTH TPYHTOBHIX BOJ
cmecribensil nse30 OT OCylIaemMoro CJosi K morio

#emp. ypobens 8 noe-

mapomeMy HeH30€XHO BO3HHS
704 GHOUEM CAOE '

g

!

[ MH B KaeT psA CONPOTHBJICHHH,
i ‘ HMEHHO:

|

L a) conpornsn%x;‘ue IIPH BXOs
VWWW e B KoJaojel — afy; 3
(i 6) CONpPOTHBJIEHHE HA NYTE

dur. 93. Cxema K pacuery NOraomaomux JIBHXEHHS PYHTOBHX BOA MO

Koaoxues BHYTPEHHEH NOJOCTH KOJOA-

na —ah,; .

bl B) COMPOTHBJECHHE NPH BHIXOAE IPyHTOBHX BOJ H3 BHYTpEHHEH

NOAOCTH KOJOAIA B NMOrJAOmaomud caoft — Ak,. |

Beawunust Ak, u Ak, cymmapHo onpexpeasiorcst no gopmyae

SpenGeprepa. Beauunna Ak, onpexeasieTcss N0 OOMEH3BECTHHIM
(pOpMyJaM rHAPaBAHKH.

~ Beaeactsue naanuns nepeuncAEHEHX CONPOTHBACHHTA NPH NPOBE -

M8 OTROAOCHOCOGHOCTH TMOrJAOIAIOMEro KoJA0Aua B NPHBEACHHBIE

: :) ’mm JOJKHA BBOAMTHCA BEJHYHHA: |

hy==h — (Ah, - Ahy+- Ahy).

-

B PN



OnncaHHas cxema pacueTa AZONYCTHMA JAHIIbL B CAyYasx, Koraia
MOmAlomKil ropH3oHT obaafaeT XOpomeH eCTeCTBeHHOH JApeH:-
WaHHOCTBIO. B npoTtmBHOM Cayuwae, Hanpumep npu cGpoce B ,Gac-
" noaseMHBIX BOJA MaJdWX PasMepoB, ECTECTBEHHLA MNbesoMer-
WNeCKHIT YyPOBEHb B NOrJAOWAIIEM CA0e, XapakTepusyeMut ne -
Mot H, noa BARSIHHEM MPHTOKA IPEHAKHEIX BOJ MOKET NOBLICHTLCH
ICTONBKO, HTO 5TO HEGJATONPHATHO CKAXKETCsA HA PaboTe BHBEAEH-

X B HEro Kojoiues. Bo3amMOXHAs BEJIHYHHA TAKOrO MNOBLIEHUS
IPi 10CTATOYHOH Pa3BEAAHHOCTH TrEOJOTHYECKHX M IHAPOreoaOrH-
BCKHX YCAOBHI MOXeT OBTH NPHOJHKEHHO Onpenesena s npocreh-
CAydasX CnenHaJbHLIMH PacueTaMH.

I'JIABA XVl
KOMBUHUPOBAHHBIA NPEHAXK

KoMOHHHPOBaHHEE APEHAXH TNPEACTaBAsoT CO6OA coueTanue
FOPH3OHTAABHON APEHB! C PAAOM BEPTHKAABHLIX ApeH. [IpuMensiorca
ONK raaBHBIM 06pa3oM NpH GeperopHX CHCTEMax JApeHaKef » rTex
LAyuasix, Korja BOAOYNOpP 3ajeraer Ha 1 e
CpapuuTeasno Goabmofl rayOuHE H CO :
L10pPOHKE peKH K JIPEHaxy nocrynaer
AR TeabHBl pacxoa BoAb. Maes KoM-
ONNNPOBAHHOrO ApPEeHaka sakAlouaercs
W HCNoAbsOBaHAN GesHaNopHuX TPYO-
WIMX KOJOANEB, TPHYEM NPHHYARTE]b-
M OTKAMKA 3/1eCh 3aMEeHeHA CAMOM3JIH,
HEM BOZK B TOPH3OHTANBLHYIO APEHY
1. 94). Ipy KOMOHHHPOBAHHOM Ape-
 POPH3OHTAAbHAA APEHA 3aKJAJbi-
M 06uuBO# rayOuHe, a Cco AHA
Noaoynopa onyckalTcs Tpy6ua-
joann, Kaxawi rakoi koaonen
Iy KiK CaMOH3AMBAIOLIKMACH, TAK
LM KoHew ero 006a3aTeABHO
Won  wmxke oOwmero YPOBHA
”‘0
APONNPOBAHKK  ONOASHEBHIX
AN PN OCYIIEHHH MAXTHHX
IOABA * piIMeNsiioT o Apyrae THIB
KOMONMMPORANNNX  apenakefl, HO 1O
 XAPAKTEPY enoel paGoTH OHM NPH TO-  dur, 94 OGuan cxema komGu-
~poac I"-." :ﬁumammou CTPOUTEAL- HHPORANMIOTO APpEeHaKa
CTRE MCHOABAONANM  GHTL He MOTYT.
~ Fopusoniaasias apena B KOMOHHMPOBAHHKWX APEHAXKAX npej-
cranaser cofof meaesoGeronnyld «pyly OOGLMHO HOPMAALHOTO

P Abpamon C. K. w ap, [lporssoonoasiessie coopykenns, HMHECTHTYT
Boareo, 1940,
CTpoancknh C. B.nw beaser JL JL, Metoanka npoekTHPOBAHMA OCylue-
©ONNR YIOALMMX WAXY noamockosHoro Gacceina, Cneureo, 1939.
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osouaaasioro oueprauus (h:d =3:2). B HeKOTOPHIX CAyuanx MOF
I pafitn cebGe npumeHeHHe H Kpyrasie TpyGol. Pasmepel ropusoHTad
HBX APEH HA3HAYAITCA, HCXOAA H3 HEOOXOJAHMOCTH AOCTYNa B Hi
JAtoIell NPH SKCHA0aTaluH (18 OCMOTPA, POYHCTKH, PEMOHTA H T. J
Jlas Toro uroOw takas Tpy6Ga moraa paboraTh Kak JpeHa, O
NOMHMO TPYGYATHX KOJAOAIEB CHAGKAETCHA TaKKe cCnenHalbHHI
APEHAXKHLIMH OTBEPCTHSMH — OKHaMH, 4Yepe3 KOTOpue B Hee H I
cTynaeTt Bojaa. DTH OTBE

e e ReTWOgeUETw W @l CTHA pacmoaaraioTces oOml
A A \  HO B HHKHER 4acTH 60
S A ﬁh " ¢ 4 |  BHX CTEHOK JAPeHB: M

- Ll ' NPUKPHITHA OT BhINAAaH!

OKPY3KAIOUIero Apeny rpy.
TAa OHH HJH 3aKPHIBAIOTE
CleHaJdbHBIMH  PaMaMH |
HATAHYTOH Ha HHX CETKC
(pur. 28) uan ke cHaGK
JOTCSl HABECAMH HANOAO0H
KOJOKOABYATHX PHABTPO
(pur. 95). B oboux cay
yafx yKasaHable NPHCHE
coOJennsi  OKPYyKaioTC
(puabTpyomel 3achINKO!
JAy4ille MHOrOCAORHOM.
[MoaGop uAbLTPYIOULE

ro marepHaia B JIAHHO
caAyuae NpeAcTaBAfeT CC
Oofi BecbMa OTBETCTBEH
HYI0 3azauy. YKasanus I
nox6opy duabtpos OB
CAeAaHb BolILe.
Caeayer TOAbKO OTME
THTb, 4TO MO NOCAEAHHI
nanapm A, H. [Tarpamesa’
@ur. 95. [OpH3oHTAILNAA ApeHa C KOAOKOALYA- ITPOBEPEHHBIM SKCHEPHMEH

THMH (HABTPAME TaJAbHLIM NyTEM, COOTHO

MEeHHE ABYX CONnPsKeHHB)

‘ cA0eB (HanpuMep APEHHPYEMOro rpyHTd u BHemHed 4acTH QUAbLTP
HAH ABYX CMEXHHIX Ca10eB (puabTpa) AOMKHO YAOBJAETBOPATH HEpa
BEHCTBY:

D >10-12.

IFopuaoHTaNbHbIC APEHB YKJAAABLIBAIOTCA HA CHCIHAJAbHLIE CTe
AN, OOHYHO COCTOSMHE M3 ABYX-TPEX PAAOB JOCOK, CBA3AHHHIX
AY cobof GoataMH aas GOAblUeH MOHOAHTHOCTH BO H30€KAHUE
DHOMEPHBIX OCALOK TPYOHI.



K es, uep
"‘im B mponecce 3 -
CTPauBaAIOTCHA nenocpen.crn,‘
Mi, Gaarofaps ueMmy o006Jer4aiorcs
1 nc.nyqae HATOGHOCTH M 3aMeHa.
y6uathie xonomu-dmnwrpu pacue
) 6e-ra:mepee, 4 B CIEIHAJBHbIX HUII
OpMaabHOTO MX mpoduis. B KOMOHE
3 NOBHAM pa&om OHH  OKasHBAIOTCA 341
PHEMAGMBIM THIOM KOJOAUCB CJAEAYET
, bTpH (Hanpumep xonc'rpyxnnu, n
‘Mockosckoro GeperosBoro ape
l Ycaoaua pacuo.no:xenun KOM nan

, ima 3aM0XKEeHHs HX onpe.neaxe.
ux BOJL HA JPEHHPYEMOil 'reppm OpH
_ 6 #. Tlpn Takoi rayOHEE NPOH3BO]
\ pusou'ra.ubuon IpeHb  OCYWeCTBJAR
KPHTBIM CNOCO6OM. Jluwp Ha O
) ac'rxax, rae no ycuonnnu 3acT
IPOH3BOACTBO PAGOT OTKPHITHM CHO
| t ¢ 3aTPYAHEHHs, NMPHXOAHTCA ne
Jenenns paGor.
~ Yro Kacaercs ruaporeoJoruye
JEHaXEH, TO 31€Ch BCTPEYAIOTCA
\ABHTHH TEOPHH JBHKEHHS MOJ
(60 MPHEMJIEMOTrO pemeHus 9T
- umeercs. Jlo camoro mocaen
) meunn NOAOOHOrO pona 3
,{ LHOW MPOBEpKe HaMeuyaeMor
JCKOBCKHH JIpEHax) HAH X
llo:mnx 'H3 ONBITHOM YH4acTK
poscke). [Ipu NPOEKTHPOBARHK
punauam YCJIOBHO, B 3aBHCHMOC
UeCKHX OCOGeHHOCTEH Tpacck
Wy1o Apeny, TOpHYeM pacuer
Tuma u Yyraepa, uam ke 3a
KOTOPHIX MPOH3BOAAT MO Y
CKHii pacueT BOAOOTBOAHBIX
WoAHEe aHAJIOTHYEH pacuery |
~ CTpoHTeJbCTBO JpeHaxe
CHHPOBAHHA TOPOACKHX ‘_-‘
JDHBATBLCH Yy HAC JHIIb |
' Me OrpaHHYHBACTCS neck
ig YIKCHHAMH. ' : ‘ I

- Beaay HECOMHEHHOTO HHTEJ X p(maunuu J(peuaxalr
na onncannn aekompux,:ﬁs -’ ; mmomnca HHXKe OGoJee
i, ] oapoﬁno‘ A
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W b OCTAALNOA wacTi joxnoro yuacrka 0,6 X 1,13 . Cuapyks apema oocu
ABYXCAGHNEM (RABTPOM C PasMepOM YacTHIL, YMEHBINAWLIMMCH X nepude
nepsuit caoll toaumnodi 0,15 m us Meskoro me6Hs AMAMETPOM OT 1 A0
n sropoll caolt Toawuoi 0,15 & M3 Kpynnoro necxa amameTpom ot 2 10 3
OcnoBaunem AA% APEHH CAYKHT GCTONHan noaywka toautwHol 0,25 u, YIAOKE
Ma caoe yrpamGosaunoro uebns roamunoit 0,5 a. o ocn ropHaOHTaALNOMN
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Pur. 98. Cxema pacnosomenns KOMOGHHIPOBAHHOrO APEHANKI,

sepes 156—20 x na rayGuny or 13—14 4 OT NOBEPXHOCTH 3EMAN 33A0KEHMW CaM
naanpawimue Tpybuartnie Koaoaum anamerpom 37,

Jas OTKaYKH BOAH M3 TOPHUOMTAAbHON APEHBI-KOAJAEKTODA 06OPYAOBaHA HA

f'oca%s’l’ CTAHUMA C YETHPLMA LEHTPOOCKHHMH Hacocamn d==06" # OAHHM NapPOBLIN

==3".
Onurel 1M0Kasaaw, YTO OCHOBHAY MAacca BOAW NOCTYNAna B rOPHIOHTAABHY K
APENY-KOAJACKTOP 4epe3 CAMOH3AHBAOUWIHE KOAOANW H CTHKOBLIE IICAW JApPEH;
BOALIINNCTBO e KOHCTPYKTHMBNMX OTBEPCTHIl OK23aJ70Ch 33COPEHHHM M COBEp-
wenno we paboraao.

Mocaennee caeayer, MOBHAMMOMY, OTHECTH 33 CYeT HEyAauHON KOHCTPYKUMH
APeHKHNX oTBepcTHE ropusontassHofl Apern (OTCYTCTBHE 3aUMTH OT HEMOCpeA~
~ CIRENNOrO TONAAANKHS TPYHTA) H HENPaBHALHOrO noxGopa ¢puALTPyLOUEH O6CHIKN

~ NX (970 NOATHEPKACHO SHAYHTEALHWM BHIHOCOM C BONOH B3BEWICHHWX SACTHIL).

NMpumep Ne 2

L MME COOpYXCHMA PacnoJOXKEHn Ha nofiMennodf Teppace npasoro
POEA ek, & maBepekuofi kotopolt oHM M npuMbkanor (¢ur. 98). Ormerkm
O Tepprropun b npeaeaax noilmennoit teppacu xoaebaworea or 123
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10 125 M; He BHXOAR euie 3a ée TPAHHUH, NONMEHHAR Teppaca NOBOALHO Kp)
THM NOALEMOM NEPeXOAHT B APECBHION Teppacy pPekn, OTMETKH KOTOpOH B 3710
¢e gacTh cocrasasior 138—140 . 3

B ocHOBaHMH pa3spe3a pPACCMATPHBAEMOrO YHACTKA 3aJ€ralT H3BCCTHAKH, nep
CAAMBAOIMHECH € MEPreagMy M TARHHCTHIMH MEPrejsiMH M OTHOCAULHECH K OTJ
WEHHAM BEpXHero KapGona. Buime JekaT IOpCKHe rAMEB, MMEONHe HAKAOH €
apesneit peunoli teppacw K cospesmensoll, npuyem OTMETKM KpOBAR B paio
pycaa pexkn cocrasasor 109110 a Han 0opCKEMH TaMHAMH  33JEra0
BEPXNEBOKCKHE MCCKH, NEPEKPHBACMEE B CBOK OYepelb AANIOBHAABHHIMN OTH
wennany (pur. 99). OO6mas MOUMOCTH NECYAHMX OTAOKEHH! (BEPXHERONKCKI
# AAA0BHAABHEYX) cocTtasaser ok0ao 10 ~11 u. Aaa0BHATLHEE OTAOKEHHH Xapak
TEPH3YIOTCA HEOMHOPOANOCTHIO M MECTPOTON Croero cocTasa: Tak, B Hikuell cBoe
HACTH OHH NPEACTABACHN KPYNHOIEPHUCTHMH HECKaMi, 4acTo ¢ AOROALHO GOAk
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Pur, 100. KorcrpyKums ropusosrassiofi apenst

WHM COACPKANKEM TPABHA W raibKu; B Bepxaeil ke wacTu — 60Jee rAHHHCTHMI
fleCKaMM, HNOTAZ C NPOCAOAMM M AMH3AMM HAOBATOrO CyrawHxka m cymecu. Tor e
CYCAMHOK NPUKPHEBACT CBEPXY nNecyanbie OTJAOKenws, o6pasyn CHAOWHON CAOf
weboapmwolt Mommocri, Cnepxy Bech NEPeNHCIeHRuil KOMNACKC NOKpuBaer
AOBOALHO MOMFEIM (10 4 M), TaK HASHBAEMBIM KYALTYPHRM® CAOEM, HIOA KOTOPHM
AMECH NOHHMAIOTCH OTAOKCHHS, CRA3AHHKE C AEATCABHOCTLIO YEAOBEKA (CTPOHTEH
Wit Mycop, Hacwusoil rpyur, or6pocs K T. n). : 2

K necuanmum oTAoKeHHAM (B OCHOBHOM K AAJI0BHI0, TAK KaK BEPXHEBONKCKHE
NECKH passnTel €Aa6o K HMeT HeSOABIIYI0 MOUHOCTL) NPHYPONUCH TOPH3ONT
rf NTOBWX BOA, 3epKadd KOTOPOro A0 MOANOPA Pacnosaranoch Ha OTMETKAX OT
11726 x (ckn. 54) no 122,61 x (cxs. 57). YKIOR NOBEPXHOCTH TPYHTOBKX BOX
J = 0,03, 3epxaso rpyHTOBHX BOA OONYHO Ge3HANOPHOE, HO B OTACALHHIX MECTax,

[ PR MMOIOTCH PAMEHCTHE NPOCAONKH HAH AHHSH, NPHOOGPETAET HAMOPHOCTS. Bonos
 Wponycxuas CNOCOGHOCTL ANMOBHAALHBEIX OTAOKEHHH, K KOTOPHIM MpPHYPOYCH BO-

AONOCHMIE FOPNSONT, BEeCHMA HENMOCTOAHHA: B HiLKHel 4acTH, TAe HMCET MECTC
@ rPaBMR W raapkd, Beaxumuna ee Goablue, HeXeAH B BepxHel YacTH.
pOananr Bonee raunucraie oraokenns. Cpepnuit KOIPHUHEHT PHALTPA:
B noxowocnoft Toaum B cpeanem pasen 1,16 a/cymxu. 3
HA ONPeACACHHA NOAOKEHHR 3CPKaAa rPYHTOBRX BOX NOCAE NOBLIUNCHH
DOKN  CACAANB COOTBETCTBYIOI(HE Ppacuersl, COraacHo KOTOpPHIM
MX BOA HA TEPPMTOPHM AOAKHM Obai Ol 3HAYHTEALHO NOBHI-
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crapaeHs onn M3 AyGoBrx RoCOK 253 16 MM € OCTABACHHEM MEXLY NHMM mea
wupsnoil B cpeanem 3 ax. Cuapyxn Aepepsunuit GpuanTp obaoNen ABYXCAOHHE
¢mn.rgou W3 rPABHA AMAMCTPOM 4acTHi 2,5—3 MM H NECKA C AHAMETPOM YacTH
d=15—1,6 ax npn roaumne obcunkn 50 sum. Jepepsnunil GuALTD 2aKandM
raercss aepeBsunoil xe npoGKoll ¢ NPOymuNOMN, 33 KOTOPYI0 MOXKET GhiTh NPON3B
ZeH noAbeM GHALTPA. PHALTP NPONYCKALTCS Hepes AepesaHublfi HACTHA H GCTONHY!
YaCTh OCHOBAHHN FOPHIONTAALMON JAPEHH, NPHUEM AR NPErpaKICHNS A0CTYNa BOR
BA0AbL PHABTPA OKOAO YCTHN NOCAEAHEro B GETOMHOH WaCTH OCHOBAHHA ACAACTC

BHCTYN M3 AOCOK, 3aaMBaeMsifi ryAPOHOM.
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Gur. 105. Conpskenne BEPTHKAABHHX KOAOAUEH C ropusontanbuolt apenoit. Jleraas

B MecTax pacnoAOKeHHs BEPTHKAABHMX KOAOAUEB-PHALTPOB YCTPAHBAWTCR
CMOTPOBHE WKeae306eToNnNEe KOAOAUSN C BRYTpenHMMH pasmepamu 1,5 X 2,0 a
(pnr. 104 n 105). Bucora nx 2 u; suune nier ropaoswna d =70 cx. Ilo anawn
BOACOTBOAHON WACTH FOPHSONTAALHON JPEHb CAAaNH KPYIrike CMOTPOBLE KONOMUL!
d=15 x n3 Keae306eTONHNX KOXell 4 K

BHOYyCK Apenak#uX BOA OCYUIECTBAEGH B PeKy uepes Cresky nabepexuon
(gur. 106). Bunyckn B mefi 3aioxkenni na 20 cu BhIIE HOPMAALHO-NIOANEPTOrO.
ro H1a BOAW B pexe, T. e. Ha oM. 120,20 w.

Onncanunii Beime Apenax G6wa nocrpoen @ 1937 r. H ¢ BECHH TOro Xe roga
MAXOAMTCS B SKCOAoOaTanunl,

Tipn ocmotpe ero asTopom B anpeae 1939 r. ropusorTaxsnas apena pabotaaa
AOTROPHTEALHO; CaMOM3AHBAK ULHE A€ KOAOAIBI BOAM HE JapaAM, XOTH no
OALCTHY MECTHBIX PaGOTHHKOB B OTACABLHLIE NICPHOAN rOAa TACTh KOJOAUER
pabdoraer, Mro xacaercs ofmero AeACTBHA APEHAXNON CHCTEMB HA NOHM-
PYNTOBBIX BOA HA 3aUlMINAEMONl NAOWAAKE, TO B STOM OTHOIIEHHH

1

PUABOACTHENNMX  cooGpakennil KOXAGKTOP 3aMeHeN Ha Kpyrame xe-
0 1Py d we 600 Mu, nsrotosaenune UEHTPOGEAHBIN COCOGOM.
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