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NPEJUCIIOBHUE

Illnpokoe paspUTHE POMBUINIEHHOT'O ¥ rOpoACKOro
CTpPOHTEILCTRA, NPOKIaaKka BOAOBOMHBIX KOMMYyHVUKanmit,
ofpasopaHue BONOKPAHWIUII ¥ NPYROB, KaHAJOB, OpOLIeHHe
CelMbCKOXO3AUCTBEHHBIX 3eMellb U ApPYT'We MEepoIpHITHE He=
n36eXHO BEAyT K AONOMHATELHOMY TEXHOT'@HHOMY OOBOA-
HEHHIO 3eMellb. B cpaA3yu C 9TUM B npefelax SaCTPOSHHBIX
TEpPPUTOPHH T'OPOAOB M NPOMY3JIOB B NOCHEAHHE T'OfbI- OT=
ME"eHE! KOPeHHbIe M3MeHeHus THAPOTeoNIoTEYeCcKol ofCcTa-
HOBKH, OOYCJIOBJICHHBIC PasBHTHEM Ipomecca MOATOIICHHUs
TeppuTOpUll NON3EMHBIMU BONAMH.

Topronnenne TOPOACKMX ¥ NPOMBIICHHEIX TeppUTOpPHi
NpuBoAuT K (OPMMPOBAHMIO HOBBIX TEXHOI'@HHEIX TIOPM30OH=-
TOB TOA3EMHEIX BOH, C KOTOPRIMH CBE3aHO aaroniicHue
noABalLHLIX NOMEmeHu#, 3aboilaunBaHie HU@MHHBIX YdaCT=-
KOB peimbedia MECTHOCTH, arpecCCHpHOe BOsfelicTBae Ha
(yHnaMEeHTEl COOPYXeHH#i U T.A4.

Haubonee adpbhekTHBHEIM MeponpuaTHEeM N0 Oopb6e c
HOATONJIEHNEM TEpPPUTOpPUf gBNAETCH MNPEHAX, KOTOpHIi Ie-
pexBaThHBAET ¥ OTBOAWT NOA3EMHBIE BOAbI, SaAMMIAeT 3&—
CTpOEHHBIE IUIOMAAY WM OTAENbLHEIE COOPY X eHWS.

IIHUMHCom Gpul NpoBEfeH HHXEHEPHO~THAPOr oo AYeC—
KE{i aHai3 3alMTHEIX OpeHaxel#l 3aCTPOSHHBIX TEppUTOpUM
ropopoe Actpaxamu, Kunenrmyr, Criapanu, Ymaunoscka,
Smremsca, AGakana, Ycro-Abakana (PCP®CP), Huxonons,
Kamenxku-[uenposckoit (YCCP), Orpe (Jlare. CCP), Bce-
ro obcnepopado 30 pasmMYHEIX OOGBEKTOB.

B 6GompmMBCTBE YIOMHHYTHIX T'OPOAOB AOCTATORHO  Sf=
(EeKTHBHO NEHCTBYIOT SallUTHHIE (ronomme, npupamMOoBEIe,
oTCeuHpie, NEpPeXBATHEIE) B CHCTEMATHYECKHME IIOmAHEIe
ApeHaxy TOPA3OHTANLHOTrO (OTKPEITEHIC M 3aKPHITEHIE), BEp—
TUKaQILHOT'O X KOMOWHMPOBAHHOT'O THNA.

IMyrem npoBegeHud CONOCTABHTENBLHBIX PACYETOB YPOB—
Hell ¥ PacxofoB NOA3EMHBIX BOR 1O PA3HEIM GOpMyZaM M
MeToaukKaM ¥ MX CpaBHeHud C pesyibTaTaMmu PEXUMHBIX
HabGmioneHnit ¥ C SKCIIyaTANUOHHBIMH  XapakTePHCTHKAMH
ANd KOHKPETHBIX YCIHOBHI BBINOHEHA OLEHKA M CHENAaH Bbl-
6op Mexny pasmmuHbiMM: 1) pexuMaMu RPYHTOBEIX BOA
(neycTanopuBUMiCA WM CTANXOHADHLLH, . HAIODHLIA 1 Gea~
HanopHEIf CO CBOGOAHO# MOREPXHOCTBIO); 2) TI'pPaHUIHBEIMU
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ycnopuamu (o6nacTe nuTaHUE C YPOBHEM DaBHOrO Hamopa

WM pacxona # Op. ); 3) TUnaME BOAOHOCHOIO nfacra,
38BUCSIEr0 OT PACHOJIOKOHHNS B HUX OPCHAXHKIX COOPYKE-
nuit (orpabmuueHHHe M HEOrDAHMYESHHEIO IO MOIMHOCTH

IIacTHl, COBEPIIGHHLIC K HECOBEPUICHHHE APSHAXHA IO CTE=
IIcHN BCKPBITHS BOMOHOCHOT'O Iiacra).

TpopenensLie HCCASHKOBAHKSE NO3BOMIHA IO OTOBATEL
OCHOBY [UI COCTaRJIeHHS METONUKH  I'UAPOIeONOru9eCcKHx
PacYeTOB 3AIMTHEIX APEHeXed, KOTopag CONCPXKHUT KOMIl-
fekC GopMyll VI pacueTa BEPTUKAILHOI'O, IM'OPUSOHTAIbLHO=
ro, KOMOMHEPOBAHHOT'O M JIyueBOoro ApeHaxeit. PaGora B
STOf WaCTH BHINONHANACH NyTeM OGOOMEHME N aHAM3a Cy=~
IMEeCTBYIOHMUX METONAOB (UILTPAIMOHHOT'O pacwuera. Ipn
STOM OGBINIO BLINOJHCHO YNPOIleHWEe X TaGynupopaHWe Iello-
ro pana CIIOXHBIX (QUILTPAIMOHHBIX PENICHHE C  [IOBEMCHH-
©M PACYETHHIX BRIPAXEHHH N0 BHMAQ, YAOOHOTO [MIg  Npak=—
TUYECKUX pacdeToB. B HEKOTOPHIX CIydasx NIPOBEACHE! TEO-
peTAgeCKUe HMCCiIefOBAHNE [V NOJyYcHUE HOBHIX pelleHui
¢z TPAIMOHHLIX 3apad.

MeToazka TEAPOrec/IOrAIECcKOro pacaeTa HINHOCTPUPY-—
eTcd pelleHHEeM KOMIUIEKCHEIX MPAKTHYeCKHX TECTOBHIX 3a-
pagq. Bce dopMymml cHaGxeHEl pacyeTHHIME rpaduxkamMn "
TabImMuaMn.

Ilna wygeBoro apeHaxa [aHE! TaKXe PEKOMEHAamME Mo
KOHCTPYKTHMBHEIM PCHICHAAM, KOTOPEHIC B OTIMYAE OT I'OPH=
SOHTAJILHOI'O ¥ BEPTHKANILHOI'O APEHaXa B JHUTepaType OC—
BeIUeHE! HEeAOCTaTOTHO.

Peromespammu paspaborasrt [THUWUC ToccTpog CCCP:
KaHA. Tex. Hayk I'. A. PasyMOBEIM NIpH ywacTAd HHXKEHEPOB
N.T.Kasaxopoit u B. B. Bounapenxko.

3amegaHnd ¥ NPeJIOKECHUE NTPOCHM HalnpapldTh O af=-
pecy: 105058, Mockea, Oxpyxuoi npoess, 1.8, THUMHUC.



1. BBIBOP THIIOBbIX TMAPOTEOJIOrHYECKHX PACYETHBIX
CXEM U KOHCTPYKTMBHBIX TUIIOB 3AIIUTHOI O JPEHAKA

1.1. [ipenax 3aCTPOSHHEIX WM OTBEACHHEIX IOA  @3a—
CTpRO#KY TEeppUTOPHii CIIyKUT OQHUM K3 INIABHBIX Mepo-
NpEaTHE 10 3amMHTe 3faHUi K COOPYXKEHHE OT NOATOINICHHS
NOASEMHBIMY BoAamu. [lpeHaxk MOXeT HONONHATECH X OPY—
TUMA CPeCTBAMH 3amMTH (TEAPOESONEIME 3arTyCICHHEIX
TIOMEIMEeHn#, NPOTHBO(MILTPAIMOHELIS 3aBeCH, peryiMpopa-—
HEe IOBEPXHOCTHOI'O CTOKA, JMKBHAANME YTSYEK H3 BOLO—
HECYIMX KOMMYHHKamg# ¥ T.1. ).

1.2. BubGop cxeMul gpeHAPOBAHHS DOATalIMBASMEIX
TEeppUTOPKA H OTHAC/IbLHBIX 3MAAHHA ¥ COOPYXEHHHA OCYIMECT~-
BIGETCH Ha OCHOBE OLECHKH XapaxkTepa PAaCHONIOXeHHS n
MHTCHCHBHOCTE HCTOYHHKOB INOATOINICHEH, IHAPOreONOrd=-
YEeCKHX, WHXECHEPHO~-T'€OJIOTHYIECKAX H [PYTHMX  I[PHPOAHKIX
YCIIOBH#, & TAKKe HIDKCHEPHO-NPONSBORACTREHHEIX sapayg
SaluTE U OPraHM3aIMOHHO~TEPPATOPHANBLHEIX BO3MOXHOC=-
Tel,

1.3. lpenaxenie MeponpuaTast NPeAHASHAYAIOTCH g
ofmefi SamHUTH NOATANAMBAEMON TEPPATOPUR WM oT-
OelbHLIX ee paiioHop (ygacTkoB) M JOKabHOR 3aImATH
NOA3EMHEIX wacTell OTRC/LHEIX 3AAHHMH M COOPYXKSHMA MM
NOA3EMHBIX KOMMYHUKAIUAIL.

B pane ciyuaeR BOSMOXHO KOMIIIEKCHOE IIPUMEHEHHEe
obmero OPeHNPOBAHMA TEPPUTOPHHM, COBMEMEHHOr'o C  JIO=—
KaIbHEIM ApeHAaXeM OTAENbHEIX GYHAAMEeHTOB,  IOABANIOB,
ranepeit, TyHHene# ¥ APYrEX 3arvyOleHHBIX wactelt 3na-
HEUE X COOPYMEHUH.

1.4. OcHopHple 3apawd ApeHaxa Npy 3AUMTe Teppd-
TOPHE OT NOATONJICHAS T'PYHTOBEIMEH BORAMUS nepexpat
TPYHTOBBIX BOA, NOATAINIMBAIONAX TEPPUTOPHIOy, m  OBec—
IeyeHne 3afaHHOR HOPMEI OCYIICHHA TEPPUTODPAH.

Pemenue neppofi sagaus obecnequpaeTcg BOAOCOOPHEIM
¥ BOAOOTBOAHEIM, BTOPO# = BOAONOHASUTEMBHEIM  ACHCT-
BUEM ApeHaxa.

1.5. OcHOBHEIE MCTOYHHMKM IONTOINIGHUS 3aCTPOSHHEIX
TeppuTOopuit, AedCTByOMUEe COBMECTHO M KaXAelf B OT=
[eNbHOCTH, MOXHO OOBeAWHMTHL B Clegylolie I'DYNNBIS



ST I T
Pnc.1. OcHopHrie pacueTHrie CXeMel nZTa-

HUS BOMOHCCHOrO MIACTA, NONICKAMEro NPeHH-

poBaHuio

@ ~ rpaHuna C NOCTOGHHBIM HANOPOM; & - TI'pa~

HENA C NOCTORHHEIM PACXOAOM

(uiLTpamMs 3 KPYNHEIX BOAOEMOB KM BOOOTOKOB (BO-
[OXPaHMIMIN, MAaruCTPaJbHEIX KaHAIOB, PEK);

HOTOK I'DYHTOBBIX BOH €CTECTBEHHOT'O Il MCKYCCTBEH=-
HOro npomcxoxacHng (OpocuTEnLHHE CHCTEMHI, KaHalIH,
Hpyarl, NPOMIPEIPAATAR ¥ T.H. ) CO CTOPOHEI Gepera
(Bonopasnena);

HACTOUHMKE CAMONONTONICHnS (YyTeuk® M3 BOAOHECYIIAX
KOMMYHHEKaZ, NPOMBLIUICHHBIX IPOU3BOACTB C “MOKpo#”
TexHoJIOTHe# w T.M. ).

1.6. B COOTReTCTBUE C NEPEYNCIICHHEIME MCTOYHUKAME
OATONJICHES MOXHO BHIACIIMTHL ABE OCHOBHHE PACYOTHEIC
THAPOA¥HAMEYECKNE CXEMEHl NUTAHES Naacrta (pzc. 1),
xorpga Ha ofHofi GoxoBoi rpammme obGnactn U TpaNH
EMeeT MEeCTO NOCTOfHHBEIE YpOBEHbL BOARI, & Ha apyroi
(Geperosoit, BonoOpaspenLHOk) rpaHuue G0 TAKKE YpPO-
BeHL paBHOro noresmmana (pmc. 1,2), mm6o papHOro npu-
Toka (puc. 1,§). B ofomx Ciyuasx AONOIHHTENBHHO MOXET
EMeTh MeCTO MH(MIBTPAIMOHHOE NUTaHHEe IJIacTa CBEpXy.

1.7. Tlo pupmy paamvomeficTeug RpPeHAXa C HCTOYHA-
KaMmu NMUTAHER BOJOHOCHOI'O MJjacra ® IO HX pojmm B
6opube C moaTOmIEHHMEM SACTPOSHHBIX TEPPUTOPHi ApeHa=
XA TOApAsAeNdoTca HA: orTcewmpre (nepexpaTHRIE) ApeHa-
Xy, salMmallie TEPPUTOPRIO OT NOCTYIIeHES Ha HEE
IIONGEMHEIX BOA CO CTOPOHEI, I CuCTemaT@ueckme  (mmo-
magesie) ApeHaxw, sal@mnaolie TEPPATOPHIO OT IOATON=
ftexns MB(MILTRAIMOHHEIME BOJAMH, NOCTYNAOUMMH B BO-
AOHOCHLIR IJIaCT CBEpXy-
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Prmc. 2. O6mast cxema
32IUTHOT'O fpeHAN@ NOA-
TanmBaeMoi TepPUTOPHHR
7 = IOTOK ] HOA3EMHEIX
Bon; 2 - sammmaemast
TeppuTopud; J - cucrema-.
TH9ECKU OpeHams 4 -
BoOAOXpaEmmme; J - Ge-
peroeoit Apenax; 6 - ro-
JIOBHO# [ApeHax

1.8. O6maa niaHOBag THAPOI'€ONOTHYMECKag pacdeTHag
CXeMa pacHOJIOXCHAS SamUTHEIX ApeHaXed npupeaeHa Ha
puC. 2. 3Ta OCHOBHAH CXeMa NpeAnollaraeT 3amETy 3a-
CTPOEHHOH TEppHTOPUE OT NOATONJICHME NOTOKOM (UIbLTpa=
IMOHHEIX BOA CO CTOPOHEI KpyHHOro Bonoroxa (mogoema)-
Geperopoit ApeHax, a TaKke CO CTOPOHEl Bopopasfena =
T'OJIOBHOH NpeHaX.

1.9. B zapucmvocTz OT pasimiqus B IJIAHOBOM Ppacno-
JIOXEHAY 3AMAMAaeMOii TEPPUTOPUX X THUAPOr'€OIOr¥HCCKUX
ycnoBrit MOU'YyT OHITH BHIACICHE! CHCAYIONME CXEME! [Ope=
HUPOBaHMHS

a) opHOmEHeiHHIe - TONOBHEIC mim Geperopme (mHOrZmA
RONONMEHERIe NPUAAMOOBEIM) §

0) nByximEe#inpie — IoloBHBIE B Ocperoekle, NEHCTBY-
OIS BO B3ANMOAEHCTBHHM APYT C, APYT'OM;

B) Kombneprle (KOHTYpHEIC) CHCTEMEl, IPH  KOTODEIX
ofecneympaeTCd 3AIMTA NMOATAINMBAGMEIX YUACTKOB WM
OTASIIbHEIX COOPYXEHH# CO BCEX CTOpPOH;

T') cucremarmueckze (mIomamHEIe) CRXEMEI  ApEHAXa,
PacloO/IOXEHHOI'0 PaBHOMEPHO 1O BCEHl APCHUPYEeMOl Tep=
PHTOPHH;

n) cMvemannple (KOMOEHMPOBAHHEIE) CXEMB! QPEHAPOBa—
HUsl, JMHeHHEIS WM KOJLIUCBHIE CXEMHBI ApeHaxa BCerpza
COBMEHEHK CO CHCTEeMATHYECKHMH.

1.10. B ofmem criywae A 3&IMTH yXKe 3aCTPOSH-
HOlt W/ eme mopfiexamel 3acTpoiike TEeppPHTOPHH, rae
UMEeT MECTO MHOrohakTOpHOE NOATOIJIEHHE, IPUMEHAIOTCH
KOMIIJIEKCHEIE CHECTEMH! 3aMMTHOrO Aperaxa, BXMojaolme
Geperopoil, roiopHoft 1 cucrematuueckuit. Hapany ¢ nmvw
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I8 3aITHI OTRENBHEIX 3MAHAE X COOPYXEHHHA HIA yIaCT=
KOB 34CTPOAKH MOXET NPHMEHATBCH JIOKAMLHEIR OpPeHax,
KOTOPHIl BBUIONHASTCA B BHEAS KONMbLEBRX  (KOHTYPHLIX)
APSHAXHBIX CHCTEM, I"OPH3OHTANIBLHOT'O, BEPTHUEAILHOrO,
KOMOWHHPOBAHHOT'O W/ JYy4eBOT'C THIOB.

1.11. Ha yxe sacTpoeHHHIX PKCIIIYaTAPYEMEIX TEp-
PUTOPHAX B CHCTEMATH4eCKEX (mIomagHEIX) CXeMax mpee
HEPOBANHS NPOKJIAQEIBATH T'OPHSOHTAJBHEIE APEeHAX 3a=
TPYAHATEILHO B CBA3E CO CTECHEHHOCTBIO BACTPOHKE B C
8aHATOCTHIO NOA3EMHOI'0 NPOCTPAHCTBA TpybonpoBomamu,
XabelbHEIMU B APYTAMM KOMMyHmKamuame. [bsTomy B Ta-
KAX YCIIOBHSX IPERANOYTATE/HHEE NPEMEHEHAS BEePTHKAIh-
HOT'O H JIyH§eporo ApeHaxel, KOTOphle coopykawTcd 6ec—
TpaHme#HHM CIOCOOOM.

1.12. I'b KOHCTPYKTHBHOMY INPH3HAKY MOXHO  BEHIE=—
JMTE ClleAyolMe BEOR 3alMTHRIX ApPeHaxef: rOpH3cHTAalb-
Hple, nogpaspe/idiomuecs HA OTKpHITHe (HanpmMep, Ope=-
HQXHRIC KAHAJE], KONAHK K T.R.) X 3akpuTiie  (TpyGua-
TEIe, rajlepefinpie ¥ Op. ); BEpTHKAILHEE, COCTOANME H3
CcHCTeME! GYpPOBLIX OPCHKHEIX CKBAXHMH, OOODYAOBAHHEIX
¢rIbTpAME ¥ BORONOABEMHHKAME VIS OTKOYKH BOARI;
KOMOUHMPOBAHHEIS, COCTOAIEEe H3 IOPHSOHTANBLHOR OPEeHE!
¥ GYpOBEIX CKBAXHMH = yCWmMTelell, cOpacHBAIONEX BOAY B
Openy; JIyacprle, NpeAcTap/Mionme Cofof CHCTEMy IOpH=—
SOHTAbHLIX PagualbHEIX TPYOYATHIX CKBAXHMH — JPEH, CO=
Oupaonmx BOAY X3 APSHEPYEMOr'o INIaCTa X OTROAMIMX €e
B NEHTPabHO PaclojIOKeHHBIR MAaxXTHEIE Kojofien, I'Ae yC-
TaHABIMBACTCH HACOC [ OTKAYKH; €CTECTBEHHBI® OTKPHI-
Thle NPEHM, NpeACTaBlICHHEIE NpPyAaMH, PeUHBIME CTapANa-—
MH, o3epamu, gPyIEME BOfOEMaMH E BOJOTOKAMH,  pas—
MEINeHHBIME B MECTax NOHIKEeHMA penbeda.

1.13. Tb xapakTepy (MIbTPamMOHHOZ HEOMHOPOMHOCTH
MOr'yT OHITH BHIAENICHBI CIERYIOMHZE THIIE! BOMOHOCHRIX
nIacTop, NOMVIeXKaNMX ApeHmpopamuio: 1) ogHopomueie B
nnase m paspeae; 2) HeogHOpomHHte B MjaHe; 3)  Heom-
HOpoaHLIe B paspeae; 4) HEONHOPOAHEIE B INIAHE B  pas=
peae.

1.14. Ihasopag ¢UILTPANMOHHAR HEOXHOPONHOCTE BO-
[OHOCHEIX MJIACTOB IVIABHRIM OOpasoM SaBHCHT OT {HIBT-
PALEOHHEIX CBOACTB I'PYHTOB, Cilaraiommx OTASNbHLIE I'eO-
Moptgonormaeckue sNEMeHTH Teppuropen. C oTAM CBasana,
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Prc. 3. OCHOBHRe THIE! I'eOOrO-JMATONOIAYECKEX paspe-

30B ApPEHEPYeMBIX BOAOHOCHBIX INIACTOB
2 - GesnanopHBIZ WIACT OrpaHMYEeHHOfi MOMHOCTH; & - 6ea-
HenopHpI# IMIACT HSOT'PAHMYEHHO% MOIMHOCTH) § ~ MHOroC-
nofimag  TOMNA; 2 -~ HanOpHELl INIACT OrpaHAYEHHO# Mol
HOCTH; & — HaNOpHHN IIIACT Heorpanuwyensofl MO IHOC=
TH} € — ABYXCHOWHLIE NIIACT Or'PAHMYEHHOR MOIHOCTH; X —

OBYXCHAOHRHEIZ mNNACT C HIDKHMM HEOT'DAHUYEHHBIM ClIOeMj
3 - [OBYXCHOHHELIZ NNACT C APEHO# B HEJKHEM  clioe;
# = THAPABRIIMYECKE COBECPINGHHEIY [APeHaMX; K ~ TIApaBim«
YeCKH HeCOBEpPHICHHRIA ApeHax

B WACTHOCTH, lapajUIefIbHOCTh JIMHUN pasfella SOH C pas=-
HeIME cBoiicTBamd. OQHOBpPEMEHHO C 9THM HeoHOpOA=-
HOCTh B IJlaHe OTpaxeaeT danualbHEIEe 1ePeXOfhl ONRHIX
JMTOIOTHICCKUX PA3HOCTEH rpyuToB B Apyrme. ['paHnme
O®THX NEpexXofop HWAIle BCEro NeprneHAUKYISHE! ypesy BO-
OBl B pexe.

1.15. Moryr OHTE BHIAeeHE! CICAyOIMe OCHOBHEIC
THNEI T'€OJIOrO—JATONOTHIeCKHX paspesos (puc. 3):



&) OmHOpOAHEI HACT OTPAHMMEHHO} MOIIHOCTH

6) onmmoponmbili GearpaHWYHEIA BOAOHOCHEIH INIACT;

B) MHOIOCITOHHEI!l INIACT C PASIAYHBEIME KOPIUIMEHTa=
M qumbtpammu (4, , 4, Kzy oo ), CooTHomeHnme Mexay
KOTOPEIMH HE NpEBLINACT 20, 1. e.(k, /k )< 20 5 (K, Jk <205
ks rk)<20; ...

AroT mracT moxer npmonn’rbca K OfHOPOMHOMY IO
cooTBeTcTRyIomel Meromake [1]

I') OBYXCHOHHEIA IIIAcCT or'pamem{oﬁ MOIHOCTH, KOT'=
nakz /k1)>20u ruapapImdeckasd CBE3b MEXAY BEPXHEM x
HVDKHUM CJIOSME OTCYTCTBYET. DTa cxemMa COOTBEICTBYET
HaNopHoMy pexuMy (mnbTpausy (B HikHem cnoe);

R) ApyxchiofHerk nuact !'.“’z/k)ﬂﬂ C OTCYTCTBHEM THIO~
pasmmweckol cegam Mexay niaactamu. Hwwumi# nmacr g~
JI9eTCS HAMOPKEIM, OearpaHdyHbiM}

e) meyxcnodneik mnact,korma (k;/k)<20u mveer mecTo
ruapaBiMYeckas cBgab MeXmy ciosMmu. llpena 3anmoxena
B BEPXHEM ClIaGoONpoHUNAeMOM ClOoe;

XK) OBYXCHO#HBIE MIACT CO CHIOSMH, MMEIOIMME  I'HA-
papIMMecKyio CBE3b, W OPEHON, PACMOJIOXKEHHOR B BEPXHEM
cnabonporunaemom ciioe. Huxwui ciofi Gearpanugnriii;

3) mByXCAOAMEIE NMAACT OTPAHMREHHOR MOIHOCTH c
TUAPABIMYESCKO# CRA3bI0 MEXAY CIIOSMM X OPEHOH, 3ai10-
MEHHOHI B HKHEM cjioe. B ormm=mme ot cxem 7e” m  “r”
3Aech MWIACT MOXET IPUBOAMTHECA K OJHOPOAHOMY TaK Xe,
Xax ®m B cxeme ’B”.,

1.16. B 3aBUCHMOCTH OT I'NIYyOHMHE! B3AJOXECHHS BOHO~
3axpaTHOll WACTH ApeHaxa OH MOXeT ObITh MAPaBIMYECKH
cosepwenurM (puc. 3, #) um Hecopepmennnm™M (puc. 3,x)
110 CTENEHM BCKPHITHS SONOHOCHOIO IjacTa.

1.17. Tmybuna sanoxeHns ApeHaxe#, onpepenageMas
T'HUAPOT'COJIOTHYECKIMI pacyeTaMd, NO/DKHa ofeclneuuBaTh
3a[aHHYI0 HODMY NOHWXKEHUS YPOBHHE NOA3EMHEIX BOA  HA
noaTanMBaeMoil TEPPUTOPYH, KOTopag B CBOIO ouepenn
3aBUCHAT OT INIyOMHEI SalMIaeMBIX 3AAHA# B COOPYXCHMH,
Iaybuna sanoxeHus ApeHaXe# BO BCEX CIy4afgX pojmkHa
OLIT> HE MeHee IIyOMHE! IPOMEP3AaHUA I'PYHTOB.

1.18. IpoponebHEIe YKIIOHBI T'OPH3OHTANBHEIX  APCHO=
xelt npunmMmalorcs He menee 0,002 (nma gpen pgEaMeT-
poMm cBrote 200 MM RONYCTHMEIY YKIOH = 0,001).
MaxcumanbHble YKIOHS! CIEAyeT NPEHUMATL C Y4eTOM AO-
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IyCTEMOfl CKODOCTH TewWeHMs BOMB! B [peHax - 1 m/c.

1 _19. Tpaccupopka GeperoBbix ¥ TONOBHLIX APSHAXeH
IPOUSBOAUTCH B COOTBETCTBHE C KOHKDPETHEIME IHLPOr€0—
JIOTPHYECKUME ¥ HHKEHEPHO-NDORGBOACTBEHHBIMA YCHOBHA—
MH, XeJIATelIbHO MO JIMHWA DPABHBIX HAIOPOB NIOO3EMHEIX
BOA B C MakCHMallbHRIM NepeXBaToM NOTOKAa, IOATallH-
BAIOMEro 3aNMINacMylo TEppUTOpHIO. TpacCe CHCTEMAaTH-
YeCKOI'0 ApeHaxa NpOKIafbIBAIoTCE COBMECTHO C APYyraMH
YIH9HEIMI KOMMYHUKAIMIMY ¥ XKOJIATeNIHO B 30He TeMie-
paTypHOT'O IO/ TEIJIOBHIX CeTel.

1.20. Paccrognua apes OT ¢yHAAMEHTOB COOPRYXEeHMi
¥ TNOA3EMHBIX KOMMYHHKAIM# ONpenensiorcs yciopraMz
SKCIUTyaTanuy ¥ CTPOHTENLCTBA THX COOPYXEHUR U yKa=-
BaHESME COOTBETCTBYIOIIX HOPMATHBHEIX AOKYMEHTOB.

1.21. CmoTpopHEe KOJIOANIB! HA JIMHASX I'OPH3OHTAaNb-—
HOI'O OpeHaxa yCTaHaB/MBAlOTCd B MecTax moBOpOTa
Tpaccel, ASMeHEHHE YKIIOHOB, Ha nepenapnax. Ipu 6ome—~
WO [/MHE TOPESOHTANLHOTO APeH8Xa CMOTPOBHE KOJIOA-
bl ycTaHapimpaloTcd C© marom 50 M.

1.22. [us rupporeoforudeckoro o0OCHOBABKS 3a=
IXTHEIX ApeHaxeil TpebGyeTcda HanMUMEe CHCAYIOIMX  AaH-
HBIX$

Tonorpa¢uiecKuil MIaH TEPPUTOPHE C OTMETEAMH ¢yH=-
AAMeHTOB, 3arTiyOlIeHHBIX 4acTeil COoopyxeHuii u mmKeHep-
HEIX ceTeli (KaK CymecTByOIMX, T@K ¥ NPOESKTHPYEMEIX) §

NJIaHel, paspeanl ¥ passepTk# (PyHAaMEHTOB;

INIaHE!l, NPOAONLHEIC NpodwiM M paspeskl NOA3EMHBIX
KOMMYHUKaNuii;

TIIPOEKT BEPTUKAIBLHON INIAHUPOBKM TEPPUTOPHH;

Marepuaisl TEAPOreOIONAYEeCKAX 1 WHMEHEPHO~I'€ONIo-
T'UMEeCKUX H3kICKaunumits

nofpoGHad XapakTEpPHCTHKA MCTOYHMKOB  NOATOINICHUA
TEepPPUTOPHM, BKIliodad HMX BOMHBIH pEXHMM, KHTEHCHBHOCTh,
pasMepsl ¥ T. 0., & Takxke CBE[AeHHHE O APYrEX dakTopax
nopronygerua (npmt. 1);

CBeeHNd O XapakTepe 3aCTpPOiKM salullaeMo¥  Tep—
pUTOpUP, NEPCNEXTHBAX €€ DasBUTHH, IPOUSBOACTBEHHO-
TEXHOJIOTHYECKUX U OPraHE3AlMOHHO=TEXHUYECKUX OCOGeH-
HOCTEX XO3RHCTBEHHON HeATENBLHOCTH B Ipeaellax BOHBI
OeHCTBHUS OpeHaxa.

11



1.23. Mareprame @HXESHEPHEIX H3LICKAHHM ROIDKHEL
copepXaTh CleAyolMe CBEACHHS?:

dmasuko-Mexanugeckue CBoficTBa TpyHTOB (rpamynoMer—
pudecKkuit cocTap, NMOPECTOCTB, BIAXHOCTb, WHCIO INIAC=
THYHOCTE H AP. )3

koa¢bummenT ¢rimTPaISA}

PeXUM I'PYHTOBLIX BOA, NOJIOXEHEMR umX ypoBHeir (cy-
MEeCTBYKIMEX X NPOEKTHBIX);

XUMHYECKHAA COCTaB NOA3EMHEIX BOA ¥ HX  arpecCuB-
HOCTb 0 OTHOWICHHIO X PasiEgHEIM MaTepHAaliaM;

YPOECHERI! PeXUM UCTOYHEKOB nopronienus (BopoeMoB
A BOOOTOKOB), & TAKXe MAKCHMANLHEI ¥ MHEMMANLHEL]R
YPOBeHb BOAE! B BOJONpHEMHWKE , Kyda npeguoiaraeTcd
cOpoC APEeHAaXHEIX BOR.

1.24. Heobxopmvrie rpadmgeckue NpPHIOKEHAd K Ma-—
TepHallaM MIKCHEDHEIX H3bICKAHMH CJeRYIOmHEe: OCHOBHBIC
HHXCHEDHO-T'€OJION'EYECKIe Paspedhl M KOJIOHKH  I'PYHTOB
no GYPOBEIM CKBaXXMHAM; TI'EAPOreojorHIecKas KapTa
Macmraba 1:500 = 1: 1000 cHamecenmeM I"BADOMSO-
TANC Ha pasHele NEPHOML BPEMEHH;  I'eOJIoTO~IMTONOrH—
yeckeg KapTa B KapTa TVIVOHH 3ajieraHus BOAOYIODA.

1.25 PacueTr! BCOONOHH3UTENBHOI'O B BOAOOTBORHOTO
aeficTBMA fpeHaxa NO/DKHEI NPEMBAPATHCE  ONpefelieHHeM
'POCHOSEOI® yPOUBHE NOASEMHBIX BOMA, NOABEM  KOTOPOro
ABIIFETCH CIeACTBHEM NOATOIJICHUS SACTPOEHHO# UMM 3a-
cTpanBaenmoli TeppPHTOPHH,

1.26. Iporaoa nogbeMA ypoBHH NOASEMHEIX BOA  Ha
sampmaeMoll TEpPPETOPKE NPOUZBOMMTCE C  NPEMEHCHHWEM
CIeRyomIX METONOBS

a) a‘HA/MTHYECKOro , KOTOpHi# NpemnoiaraeT NPAMEHE=
HAE paCYeTHBIX (uIbLTPAIMOHHEIX GOpPMYil, OCHOBAHHEIX Ha
pemeHmy auddepeHNEaANBLELIX YPABHOHAR ABIDKCHUA IOA3CMe
HEIX BOA NpHA SAAGHHEIX T'DOHEGHEIX YCHIOBUAX. DTOT METO.
[IOZBONAET CPABHUTENILHO GRHICTPO H Jlerko Gea cChemmaib—
Horo ofopynoBaHus ONPEACNSTHL BOIMUHHY NOABEMAa YPOBHA
NOA3EMERIX BOJ 1O BIMSHUEM PA3IMYHLIX (AKTOPOB NOK—
Tonnenya. OaHAKO aHAMTAYECKAE 3ABHCHMOCTH NPHATORHEI
JONIL A7 ONpefedeHHCH I'PYINE PACYEeTHHX (MIlbTPamAOH-
HBIX CXE€M K He YHUTHIBAIOT LEJIOro paAa NPHPOAHBIX OCO-
6erHOCTE, OCHIOXHAIIMX PElIeHAe sapnad;
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6) MeTonsl MOASIMpPOBaHKY, NPeAyCMATPHBAIONME pPe=
ImeHre Sapaq NPOrHO3a NMONBEMA YPOBHA NMOABEMHBLIX BOA C
noMombio aHanoroperx (ABM) u ma¢poprix (9BM)  BR=-
YUCIMTENLEEIX MaumH. UncieHHpre MeTOMpl, pealM3yeMEIe
C NMPEMEHCHNEM MAIIMHHOR BLIYACIHMTENLHOR TeXHUKH,
NO3BOMAIOT YYATHBATE [OCTATOYHO CJIOXHEIE THAPOreolo—
THYeCKHe yC/OBHS, B WACTHOCTH IUIAHOBYIO I BEPTHKAIb-
Hy10o (HILTPAIMONEYIO HEOJHOPOSHOCTH BOAOHOCHEIX ILIAC-
TOB, CIIOXHOCTL (GOpPME! OGNACTH (MILTPALMA,  EPEeMEeH=

HOCTb NATaHuS I'pYHTOBHIX BOM, ¥ T.A. BmMmecTe € TeM
METONE MOMEIMpoBaHus TpeGyT NMPUMEHEHMS CHemmabROM
BEMACIMTENLHO) TEXHAKE ¥ INO3BONAWT pemaTth JIAmb

KOHKPETHYIO (M/ILTPANAOHHYIO 3ajawdy, He fasag BO3MOX=
HOCTH PpacCnpoCTPAHATh NOMyYeHHEIe pesyibLbTaTel Ha ApPY-
rEe ciy=ai

B) MeTon aHayIormi, OCHOBAHHEIX Ha HCTIOfb30OBaAHNA
dagTYYEeCKEX cBefcHmit o NOALEMY YPOBHS TIOA3EMHEIX
BOA Ha TeppHTOPHAX, HaXOAAIMXCR B AHAJIOIMYHEIX T'HUA-
POT'eOJION'MYEeCKUX ¥ HIDKEHEPHBIX YC/IOBMAX. OTOT MeTon
NOSPBOMIMET HA PapEHMX CTafusdx NMPOSKTHPOBAHMS OPUEHTH=
POBOYHO ONCHHBATE BE/MYMHY NOABEMA& YPOBHS HOQSEMHBIX
pof, HanpuMep, NO peayibTaTaM ONCHKW BOAHOro Ganamca
COINOCTABIASMEIX YJACTKOB NMOATAINIMBAEMEIX TEPPUTOPHi.

1.27 [na cocTapieHms NpOrHosa nopbema  yposHed
TMOA3EMHBIX BOJ NOA BIMAHWEM pPasiITIHBIX HECTOYHHMKOB
NOATOIIIeHNE HeoOXOMMMO 3HAHAE BeIWYWHEL HHOAMLTPA=
MEOHHOI'O NuTaHus nopsemusx Boa (npmi. 1).

2. METOQUKA PACUYETA BEFl‘ﬂKAHbHOI‘O OPEHAKA
NMOATOIIEHHBIX. TEPPUTOPHH

2. 1. TpuTOoXK ApeHaXHEIX BOA B K&XAYIO CRBaXuRy
2amATHOrO JMHEHFHOI'O pAfAa CKBAXNH BEPTHKAILHOT'O Ape—
Haxa (nebuT cxpaxuHEl) onpefenseTc® no QopMyne

40Tk Unlf@n +§). (2.1)

O6o3nayeHua napaMeTpoB, BXOAANMX B 3TH. (opmMy-
L1, NPUBOOSTCH HWKE.
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3pece: ¢, - dysxuma manopa, KoTOpag ONpEAEMETCE MO
clleyoluM 3aBRCAMOCTSAMS
s GesHANODHEIX YCIIOBHX

Up=(HE~ HR)o=lsn(2He - 52)1)2; (2.2)
W18 HANOPHHIX YCioBuE
Up=T(Hy - Hy) (2.3)

B dopmyne (2.1) ¢ymxmmz @, -  ¢ubTPamoHHOE
COINPOTHBIICHAC COBEPHICHHON CKBAXWHEI, KOTOPOE Olpefe—
mgerca o dopmyneM, npUBeAeHEEM B Tabm. 1.

2.2. Tbamkenne ypoBHS I'DyHTOBBIX BOA B moGoi
TOYKe mJACTa NpH paGoTe ApeHaxa onpepenHercd no
dopmyne
U= R[4Tk (B +¢). (2.6)

3nech Hanoprast QyHKmMS £ Ge3HANOPHEIX YCIOBHAK
Upg2Hi¢-HE))z,

U189 HaIOPHBIX YCIIOBHM
Uz=T(He - Hx). (2.8)

B ¢opmyne (2.6), xak 4 B dopmyne (2.1), dysxmuz
¢x - (HIBTPALMOHHOE CONPOTHBJICHUE NI ONpeAcicHus
NOHKEHNS YPOBHA I'DYHTOBHIX BOH ONpedeciMmeTcsd o
Tabm. 1.

2.3. B Tex cnyyaax, korna yHuduxamms TeX UMM WHBIX
PACYETHREIX IEBHCHMOCTEHl M HX NpPUBE[ECHHE K KAHOHAYECw
xofi dopMe OXasaluch HEBO3MOXHEI , B Tabd 1 OTH
GopMynIEl naHE! B [I€PBOHAYANBLHOM BHAE.

2.4. [ononuuTenbHOe TEAPABIMYCCKOE CONPOTHARIICHNE
Ha HECOBEPMEHCTBO BCKPHITUS BOJOHOCHOI'O IJIACTA Olipe=
nenstercd no Tabn. 1 npun 2 - s yCTQHOBUBILET'OCH De—
xama (EabTpammn  1mo Tab;. 2 npui. 2 - OIS MeyCTaHO-
Businerocda pexuMa.B aTux rabmimex 7 - MOIIHOCTE
HANOPHOrO mjacra, / = NMHA (UIHTPa CKBAXHHLI, 7°g =
pamuyc cxpaxaibl. [l1g GesHANOpHEIX YCNOBMA NpHHIMA-

ercqd
r=//e—0,56'_q; l=~’o-0,5“35. (29)

3nece Z,, - I'TyOuHA NOrpyXeHus pabodedl HacTy CKBaXU=—
HEl NOR YPOBEHEL T'PYHTOBBIX BOA WIH PasHOCTb  OTMETOK

14



ST

CBOftxca pac¥eTHBIX (YOPMYS UNA BEPTHKANLHOTO APEHA A Ta Gauya 1

Ne m. n.1

DacyerHag cxema Pacwernag ¢opmyna

Nunelnsii pre crlaacuy Y cranopupmmiics pexum (bznb'rpam [12].
_ 4TL 21 6 /
ch?4 - 7 7 24+x) Tz
Pe=ln R A= = =3

Heycranosupumiica pexcv dmmprpamem  [12 1.
Py Py
. :ﬁn- T,?;v'f_q;—’ rpe ¢y=¢A TO XK€, 9TO & B
Mt

&, < 4917 [ 1n (2L ZL - 2 )] 725

Pa - onpel:lenne'rca no @;pﬂne o 13
¢x = 47‘—-— -2 ln[exp(iZ'I——L /)];

L1305; 4 <05 L5




TIpodonxenue Tabn. 1

Pacuernaa cxema

Pacuernag dopmyna

*,’;tﬁﬂf;;ﬂ Pz R Y
B /+/9 4y ﬁ]
( Pthe Lsx

r‘ue.,b—l-f-fb in - 72’ ﬁz—-ﬂj In 77

Heycrayn #ca pexuM (uILTPARUEA [ 8l
Pg= ——;zﬂ“ rae A=[I+T(15+J‘Z)Jf(f)"
(r+5);

2
a=3(1“,ﬂ"_;_)3; r=; F%) tr)=er ®:(r)-
B roukax, feXammx ‘Ha nuHMSX, NePHeHAUKYIZPHBIX
TOPH3OHTANBLHOR OCH gpenaxa X npoxomnmx nocpeny—
He paoc'roam MEXNy CKBaXHHAMHA
He =+ 2 (Hs~Hg ) [1-F (7, = 71,
rRe B =3 e = 5 *‘g‘
3nagenue bynkmmn (7, £ E,7% ) CM.puC. 1 npan 2.

iz"_
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9
R P S 101
6L

H =He-Sa(1-F)ip? = ’*%L

Ome asonmm T &
T=05(H+Ha); B=T+77, nfe

T some 11 & P
T=0,5(Hy +Ha); p=1+5 1057 -

He B xanommweckoit dopme._

=/'4 lnll—e%-—z’l ,‘f(% ._21)0/72_/7,12),’”22_"@'
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IIpooonxcenue raba. 1

/T = YUCIIO CKBAXMWH.

Ne Pacuernag cxema Pacyernaa dpopmyna
I, .
U ; w _27L, L, 2 5.«
’%‘5?%%”/‘/’;’3,% 4 ead- Pa= =127 (p'-7) -3‘ toin 375 F’EL’
HODOUHOCMBIO

3

U}
| \a
II Op
|I , o | x
| I -
Ill N
) I do

|

o~
S
¥

lna obnacta L,<x< 4,
py= [z +Lo(r-1)] .

Ona obmactn x > 4,

Pu=Z[Lyely Gr-1)]
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Y cranosuBumiics pexuMm ¢uiabTpamai  [12).

HEI B
¢J%-z1r??}, F21n[(%-1)"-1.
ﬂnﬁ cxnaxmnu I

(B w1)%-71,

s= _z__i{ - tmcno CKBaXVH.

3 Koneuebod dpenaxe

5 “QD_. neGuTHI

Uq—-——-/zln-ké-, roe &

COOTBETCTBEHHO O/DIXHEH M gabHel CKBaXXWHBI
Heycu‘aabaxmmnﬁcz pexuM (rIbTpauIn [12].

9
_2r S .
(/34a UgL1~2,(T)15 ot
Uy = Uall - 5(%’221 =7
3nawenua yHKIMHS A CM puc. 2 npun. 25 Z;(C) -
oM. puc. 3 nmpma. 23 5 - cM. puc. 4 npad. 2
‘10 C‘ucmeuamwecxuu;/ ewaxc Ycranopupmmiics pexuM ¢mabTpamms 18]
R=FJwR?*;
wR 2,@ _ 7 )
il s LS e
P e [1 2R _ 1~ ( z/e) ]
}’; = kT ﬁ
a paccrost GRBaNuHLI
$=3 m?(t —p——)
P 2kH, &
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IIpooonxenue Tabn. 1

Ne Pacyetnaa cxema Pacwetnag dopmyna
O. o
11 Heycranoprpumiics pexuM dquimbtpamm [18].

Q@ =TwR*+ —-—szfg_ -Ww/i2)exp(—d,2f),'
al

A2 2R _ ~d, T = .
=[S -7 —(nT - A=), rre T %3
4R 0,01 0,001 0,0001 0,00001

&7 0,72 0,57 0,49 0,43
A B OPYTUX OGOSHAYCHUAX aH-4 ﬁt )

A
a=Tw R+ (g~ - 7w R) G

Wﬂz' E_A -HA
t= AT lrl.d "A/'I-AIL,_- - BpEMSl IOHMXEHUS YPOB—

HE NOA3SEMHBIX BOA HA MeXIPEHbH, 10 BETUMHbI Aht.
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SNyvedou dpeHaxrc

Kl s,/},e

[
77777 /u/[ 7%

L

/’ ’// rI7rrrry

YcraroprBIHACH pexum ¢mmrpamm  [201

2 z+ﬁﬁ7i‘7""1’
®a= FIn. ("“ o7’ L7 y),

- =7
rae U= 4’L,+¢

K03 UIMEnTE ¥u Y — Tab. 3
nt — uMcno nyven

Heycrauopupmmiica pexm‘M dmm’rpam [20].
Pa=lr -7-.% + == Y

[bHmkenre ypoBHE NO3EMHBIX BOA onpepenseTcs 1O

NPpEBEACHHEIM Bhulie dopMyNaM, B KOTOPhHIX HOX AHAMET=

POM CKBAXHHEI & NMOHMMAETCH HAUAMETP OKBUBAJICHTHO-

TO Ny4eBOMY BOAO3aGOpy ~GoMbmOro Kononma’s

4,=08(2+0)+0,2T1g 2o



€CTETCTBEHHOI'O YPOBHE I'DYHTOBBIX BOA M HM3a pabowe
gacTy (MILTPa CKBAXKMHE.

2.5 Pacwer B meyxcilofiHoM HANMOPHOM MIACTe Bé=
nerca no gopmyne (2.6) , rae

k=) Ty +kT)[(Ty +7,). (2:10)

3pnece 74, m 7, = MOWMHOCTL COOTBETCTBEHHO BEPXHErO,
I'ie pacrloioXeHb! CKBAXHHES, ¥ HIKHErO Clod; Ay X A'z -
Koo¢hHIEEeHTE (MILTPAIME TakXe COOTBETCTBEHHO BEpX-—
Her'0O B HIDKHEI'Oo ClIod.

B ommmme ot ¢opmyn (2.6) - (2.8) B parsOM Ciy-
yae nonpapka Ha T'EAPABIAYECKOe HECOBEPIICHCTBO CKBa=
KUHEI YYATEIBAET HE TOJBLKO HENMOJHOE BCKPHITHE BCeH
MOIIHOCTA NJjlacTa, HO W OT/AYME NPOHUNAEMOCTH B HH-
Teppajie, T[leé YCTAHOBJICHA CKBAXHHA, OT MNPOHHUIAEMOCTH
HYDKEJIeXalJX MOPON.

3HadeHAe BEAIAHEL f/z npEBeneHo B Ta6m. 3 mpmir. 2
ONd pasiugHLIX COOTHOWEHME kKosbdummmeHTOB qEILTpaMER
¥ MOITHOCTE# CIoeB.

2.6. [lna wnmocTpamaz METOQAKE I'EAPOTEOJIOTAYEC—
KOro pacuera gpeHaxa; saimapllero 3aCTPOSHHYIO TEp-—
PHTODHIO OT TOATOINICHNE NOA3EMHEIME BONAMY, HEXKe
paccMaTpEBaeTrcd NpEMEp TaKOr'o pacyeTa VIR  THIOBBIX
yCloBHik sammTHl, CXeMa KOTOpo#l NMokasaHa Ha puC. 4.

2.7. PaccmarpupaeTcd TeppETOpus, 3allulieHEad OT
nopTondexng (WIETPAIMOHHEIME BOAaMé B3 BOROXPaHAIA-
ma /mHeHHBIM GeperopriM JpeHaxeM, [DTOK  NOASEMHEIX
BOA C NPOTHBONOJIOXEOf CTOPOHE! OT Oepera, rme  uMe-
erca 2~ I'paHunNa NATAHWE, NEPEXBATHIBACTCH JMHEAHEIM
T'ONIOBHBIM [peHAXEM. OTHX ABYX APSHAXHHIX CHCTEM MOP-~
o 6BITH [KOCTATOYHO, €CiM Ol Ha 3aCTPOSHHO# TeppHTO-
PUHM He pasBEBAIOCh Npolecca CAMONORTONJIOHAd, CBH3aH=-
HOI'O C yTeYKaMM M3 BOAOHECYIHX KOMMyHUKAIMH, MOMH~
BaM¥ 3€NICHEIX HACAXCHEE # npowuMm ¢akTopamu. Hamu-
mre PHQUILTPANMOHHONO NMUTAHUS C NMOBEPXHOCTE  3eMim
BLISHIBAET HONOIMHMATENbHEIA NOXBEM YPOBHE#E  MOA3E€MHEIX
pon. lbcrepuuit pomxken 6iTh CHAT CHCTEMAaTHYECKAM
(IuTomanueIM) ApeHaXeM, BEIIOMHEHHEIM B BHAE  PEMO-—
YTOIbHOR B THiAHE CETKE BEPTHKANBHBIX CKB&XWH, PpABHO=
MepHO PACHOJIOKECHHEIX Ha salmuaeMof TeppuTOpHH.
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Puc. 4. Pacuersasr TCHApPOreoloragyeckas
cxema BEePTHKANBLHOTO [ApeHaXa IoATalIE~-
BaeMoii TepPpPUTOPHHA
@ - nnan reppuropuny 0 - npo¢wme no I-I,
cECTeMaTHYecKuli mpenax; S-npojuib no I-1,
Geperopoit W ronopHo# npemaxu; 7 —6Gepero-
BO#l fipeHaxy 2 — T'OJIOBHOR OpeHaX; 3 -
CHCTEMAaTNYECKHY OPESHAX
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2 8. Yrazaumpie BEAR ApeHaxa AefiCTBYIOT BO B3am-
Mopef#icTBrE APYT C APYT'OM, ITO YHSUTHIBAETCH NDH NpPO-
BE[ICHEE pacyeTa, NOPAAOK KOTOPOro cilemyiommfi: 1) omn—
penenenne pacxofaa Geperoporo npeHaxayg 2) pacuer
YDOBEE NOR3EMHBIX BOZ Ha JIMHMW TOJIOBHOTD npeHaxa,
KOTOPHIA OGyciniopiier geficTeEeM Geperoporo OpeHaxa;
3) ompepenenume neuTa T'OJOBHOIO AOpeHaxa, Ba3amMopeH-
cTBylomero ¢ GeperoenM; 4) pacdeT NOHIDKEHHOI'O YPOB~-
HE TIOA3EMHBIX BOA B NEHTPE 3alMINacMoO# TeppuTOpUA

(mocpemvHe MEXAY /MHUAME Geperoporo m T'OIOBHOT*O
npenaxefi); 5) pacueT OCHOBHEIX NapaMeTpPOB CHCTEMATH—
HECKOT'0 ApPeHaXa — PACCTOSHAA MEX/Y CKBAXZHAMY,

YPOBHS BOAE! B HAX ¥ AP. OTOT pacdeT BHIIONHAETCH IO
dopnynaM, B KOTOPHIX NOHWDKEHHE YPOBHE MEXAYy  CKpBa-
KHHAME FBJIEETCH 3afaHHRIM (N0 HHXEHEDPHEIM coofpaxe-
muamM); 6) onpeneneAme BpeMeHHM CPaGOTKH yPOBHE MOf=
BEMHEIX BOA; /) ONPeAc/IcHUe PACXONA CKBAXHH CHCTE=
MaTHIEeCKOr'o ApeHaxa.

Tlpumep pacuera. Onpepenerye QPeHKHOTO pacxofia Geperosoro
nperaxa (puc. 4,a) npoussopurca no gopmyne (2.1), KoTOpasg
nocfie NOACTAHOBKA B Hee SHaweHmE (), n"¢(na Tabn. 1,cx5)
BEMeeT BHA

8= Tk (2#e -5)8ffin - +2 %4;#_)

3nece &= 7 Mm/cyt; Hy=Hz=He = 25,8 M3 Ha
=19 M; S=Ho-Ha =6,8wm L,=100wm L,

=1765m; & =1865m; € = 50 m; a
= 0,19 m.
Topcrapnaa o™ panmke B QOPMYILY, NONy9HM 4, =

= 409 M/cyr = 4,7 a/c.
Pacyer ypoBE® IDYHITUSEIX BOM HAa JMHEE  I'ONIOBHOT'O
npeHaxa, NOHIDKEHHOT'O B peayibTaTe AefCTBHS GeperoBo-—

TO JpeHaxa, BefileM NO COOTBeTCTBylome# dopmyme n. ©
Tabn. 1.

ﬁ’e'=ﬂx=#[n//~ -Zfﬁ‘ez- ;)I(u_)(”’ -HY+

224,47 x)




3neck z,, = 1400 -18652 = 467,5 vi  X,,
= 100 -1865/2= - 832,5 m.

TloncTapup mCXomHre NaHHEIE B NPUBERCHHYIO GopMymy,
nomysmM  Hp = 24,6 wm.

Onpenenenne nebura TonoBHOrO ApeBaxa, B3aUMOpefi-
CTBYIOMEro c GeperoprM, OCYymMECTBIEETCE NO MEeTOojuEe
C.K.A6pamoa [9].

I ronoBHOT'O ApeHaXKa I'paHENaMM C MOCTORHHBIM HA=
nopoM GBIHETCE C ORHOR CTOPOHM I'paHENa C ypoRHeM K.
B C [pyro# - iuHAR Geperoporo gpesaxa C ypoBHeM /.,
(cpepmmit YPOBEHL MEXAY YPORHSME B CKBAXHHAX [pEHA-
Xa B B MeXAapenne).

BEMECIHEM YPOBEHE HJ, =Hz 4-(0,/.7,(‘)1.1 (¢/7a).

Umeem: f/, = 19 M3 @4 = 409 Ms/cy'r, Ak =
=7wm/cyry & =0,19m: &=50m

OnpepensieM AEeGHT T'OIOBHOI'O RpeHaxa &, no  ¢dopmyne

(2.1) m o. 1 Tabn. 1.

@ =113,8 v¥cyr = 1,30/c ;
HY = 24,6 v HAZ 19 My Sp'=H4 ~Hpy~ 24, 6 , -
-19 = 5,6 m;  6"= 50 d, =019 L' =
= 1765 wmj [, = 1300 w; Lz = 465 m.
Pacger nonmxennoro YPOBHA NOR3EMHEIX BOA, KOTOPBIA

yCTaHABIMBASTCE HA JIMHEY, NpOXoAfmedl NOCPeAHHE MeX -
Oy GeperoBrlM z I'OJIOBHEIM npeHaxams (Tabm. 1).

<29 (o6~ 2,,) 1 _z 2_,,2
H,=H, ]/-—‘-tn 1-2 (’Z,’“li»(?—z;-)(ﬂz Hﬂ)*

2QLL (1 =\
- —fc2 __...
"” %6 1.')'

Umeer: @, = 113, 8M/cy1' k =7 mlcyr; H,
25,8 m; //,.-21M- L—465M L'
1765 M; & = +232,50 uy z, = 4175 m.

ToacraBre STH HCXOAHEIE nanme B NpPUBEACHHYI0 $op-~
myay, nomyaam A, = 20,3 m.
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Pacwer cmcremaTmgeckoro apexaxa (pumc.4) Ipef=
nojiaraeT onpefiellcHre NOHMKCHAE YPOBHE ITOA3SMHBIX BOI
¥ pacxoga APSHaXHBIX CKBAXHH.

[TpeppigymuMy pacgeTaMy yCTAHOBRACGHO, QTO  YPOBEHb
[[OABEMHEIX BOA B CpefHell 4acTh sammuaemMoit TepphTO-
pmn A,y = 203 wm (Ges yuera undmmbtpammm). [m
Toro, arobn noaacpxmeath YID Ha 3aganHO# oTMeTKe Hy
(ue spmue 19,50 M), 3al0XEM CHCTEMATHYSCKE# HpeHAX
M3 CeTKH COBEPUICHHEIX CKBAXWH B BHAE ISTH /MHAR c
paccroguuamz 220 M Mexnay mumu. [puBefeHmnifi papmyc
meficTBAS KaxXAO# M3 CKBAXWH PaCCHATEHIBACTCE N0 GOpMYy-
ne R=VFJ7 (rme F - maomams, ofcayxupaeMag
Kaxno#t ckpaxuuo#): A = 124 m.Onpepemv npeneih-
Hoe npeppuucHre YI'B MeXnQy CKBaXHHAME CHCTEMAaTHIEC—
KOI'0 ApeHa}e [OpPE YCTAHOBHBIIEMCH PeXuMe

a 2
whR? {ln 2R _ - (‘27?—) :l’
2kT d 2

rae 7 ~— cpegHfgs MOIIHOCTE MOTOKA NPK YCTAHOBUR-—
memca pexume. 7=Hp+Ah[fZ , Tne A A - npeBrmcHAe
NOBEPXHOCTH I'PYHTOBEIX BOA NOCEpPEAfHE MEXKAY CKBaXU-
HAMU Ha[ YPOBHEME B CKBAXHMHAX Wepea Bpemd # mocie
Hawana pgedcTpus ApeHaxa. Meromom nopGopa yCTaHOBAM
OITUMAIBLHEIA YPOBEHL B NPSHAXHBIX CKBAXUHAXS
ViMeemM R =124 wm; & =0,19 M3 4k =7 m/cyr;
W =0,003; Hy=20,3m Hy =19,5m Tpu-
MeM 4, = 18 m.Torpa Ak =Hy-H, =15wm; T =
= 18,8 m; AH = 1,2 m. ThopepaM, kaxos Gyner ypo-
BeHB /A 4 B RaHHOM ciiyvyae

Hy=Ha¥dH= 18 + 1,2 = 19,2 M, uT0 HIKe 3O
namHoro ypopns Ay = 19,5 M.
lopricuMm ypoBeHb B cxBaxumue: Ay = 18,3 M.  Torpa
Al = 19,5 - 183 = 1,2 My 7 =18,3 +1,2/2 =
= 18,9 M3 AH = 1,2 m.
Iposepum ypoeerb Ay = 18,83 M+ 1,2 M= 19,5 1w,

AH =

Jle6uT xaxno#ft M3 CKBAXMH CHCTEMATHYECKOTO [peHa-
X¥a onpepensgeTcd no gopmyne

-5 = A —Ak 2Tk T(Hy~Ha)
0“%*[0@‘00)4,7_/_/4) aﬂ- 1.n.—&& .
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3nece Ay =FwR? - pacxon MHPMALTPAWAORHOrO mETA~
HER;
i, = 144,8 m°/cyr Qp=261,6 M loyr; & -
= 147 M /eyt = 1,7 a/cyr.
Toncuer Bpemenn cpaGorkm yposma mepercs no  gop-
Myae wR Zl R 1
2=72&T " " TH=AL> £ =45

O6oanayerna x ¢popmynam ri. 2

L/ = paccroghue Mexpy rpaHanamm o6jiacTtz ¢uiabTpamam.
L 7L ,~ paccroguus Mexay rpasumaMm obnactTé ¢mILTpa-
MR ¥ JmMumeidi gpeHaxa.

6 = pacCTOgHAR MEMIy CKBAXUHAME RPEHAXA.

d = pAaMeTp CKBAXWHM, & =2 7.

Zy-~ PACCTOZHME OT JIMHUMH, NPOXOAANe} NocepefuHe MeX-
Oy rpaHunamy oblacTZ (uILTpauuH, AO JIMHAM ApeHaxa.
Z - paccTogHMe OT JMHWMU, Npoxoadmed mo OCH ApeHaxa
WM MOCEPeAuHe MeXAy rpaHEnaMm obnacTy (uiabTpamuw,
OO TOYKE C MCKOMBIM ypopHeM (/I8  OCECEMMETDPHYHEIX
sapaw oTa BeMIMEA ofosmaweHa ).

L - paccTogHMe OT I'PAHAINI obnacTa (mimLTpamaw oo
rpamnm 30HB! C OfIUHAKOBLIME (HIBLTPAIMOHHEIMH CBOHCT~
BaMH.

AR = pamayc (npeBepeHHrl) REHCTBUR CKBAXHHEI CHCTE=
MATHYECKOI'0 ApeHaxa WM pajiyC DaBHOBE/MKOr'C Kpyra,
K KOTOpOMY NpPMBOASTCH pealbHbie KOHTYPH!  KOMBLUEBOTO
apenaxa.

F - nnomags REACTRAS CKBAXKWHEL CHCTEMAaTHIeCKOro
npenaxa (CECTEMEI CKBaX#H KONBIEROT'O [pPeHAXA).

¢ - BpeMsl OT BBOAA ApeHaXa B SKCIUIyaTammio.

£ = xoaddmimenT ¢MIBTpaIH.

Hy, /1y = yPOBHE NOASEMEBIX BOA HA TPaHENAX obractn
tunbTpamm.

/= YPOBEHE BOIL B NPEHANHBIX CKBAXUHAX.

/Ay~ cpenHmii yPOBEHbL NON3EMHLIX BOA HA JMHMM ApEHAaXA
C y4eTOM €ro HecOPepmeHCTRA.

/lyx~ YPOBEHL NOABEMILIX BOA B NPOUSBONLHOR Toake 06—
facTy ¢uMsTpaman.

7=Hep - cpepuuii Hanop NOA3EMHEIX BOX HA [aHHOM
yaacTke miacra.
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He = YPOBCGHbL NMOASEMHEEIX BOAR Ha JIMHMM OpeHaxa no
BBOAa €ro B pacfictere (eCTeCTBeHHEIR YPOBEHR).

S, = TNOHIWKEHME YPOBES BOME B APCHAKHEIX CKBAXHKHAX.
l = pmHa (UILTPOBOR HACTA CKBAXKUHLI.

w = matwmerpamna (Bemuaumna narTanus BOXOHOCHOI'O
mIacTa NOBEPXHOCTHRIMH BOAAMH).

Sg ~ NOHmKeHMe YPOBHS HOQ3EMHEIX BOMA HA rpaHune
[efiCTBEE CKBaXWHB! CHCTEMATHYECKOr'O ApeHaxa.

Sp = HOHWKeHMe ypOBHsA HA PACCTOAEMU /  OF CKBAKHUHLI

CHCTEMATHUESCKOro ipeHaxXa.
Hps — ypoBens MON3eMHEX BOJ Ha PACCTOSHIH P OT CKBOXWUHEI CHC-
TEMATHYECKOro IpeHaxKa.
Hg~ YPOBeHb MOASEMHEIX BOA NOCPe[uHe MEXNy  OByMS
NUHEAME ApeHaXa WM B LIEHTPe KONLNEBOro ApeHaxa.
Hy—~ sanennmii (HopMaTBHEI) YPOBEHb MOA3EMHEIX BOK.
Aj ~npeBrunenue ypoBHA NONSEMHEIX BOA B MEXAPeEbe Ham
YPOBHEM B CKBA&XKMHE HAa MOMEHT BPEeMeHH ¥.
4/ — npenenmbuoe NpepHIGHNE YPOBHE NONIEMELIX BOX B
MeXNpeHbe Haj YpOBHEM B CKBXHUHE.
?p — C'EAPABIMIECKOE CONPOTHBIICHHS L onpepeeHTd
nebuTa OPeHAXHOH CKBAXHHEL.
#, = THAPABIEIECKOe CONPOTUBIICHAC RIS onpepeneHAs
YpoBHE NOA3EMHEIX BOA Ha& 3&[AHHOM paccTofHuu 3¢ OT
CKBAXUHEI.
&y, 2 2 ~ nebur cxpaxuHel Geperoporo z T'OJIOBHOT'O
3aOITHOI'O ApeHaxa.
dg ~ pacxop (EILTPAIMOHHOrO NMOTOKA NOA3EMHEIX BOR CO
cToposk Gepera.

3. METOAUKA PACYETA 'OPU3OHTAJIBHOI'O

1 KOMEUHUPOBAHHOT'O)IPEHAXA
MOXTOIUTEHHBIX TEPPUTOPHIA

3.1 Pacger cmCTeMEl I'OPUSOHTANLHOC APEHAXa Be=
[AeTca miIg TO# e KOMIJIEKCHO# CXeMel, WTO M BEPTH~-
KaNLHOI'o, T.©. pacCMaTPHBAeTCH 3alHTa I'OPOACKOH 3a-
CTPOHKH, NMOATANIEBAESMOA C ONHOE CTOPOHBI OT KPYIHOI'O
BOAOUCTOYHUEKA, C APYTo# — MOTOKOM BOAE! CO CTOPOHEI
Gepera m sa cyerT MH(EILTPANMA CBepxy. B cedsm ¢ aTEM
BCE OCHOBHHIC NOACHEHHH, NPUBEACHHEIC B npeariymek
TiaBe, MOI'yT OLITH NOYTH NOJHOCTHIO OTHECEHE! K [aHHO-

My pacuderty.
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3.2. Tbpanox npopepeHds pacdeTa gpeHaxa anech
QHAJIOT'MYeH NPeslIyIeMy H CBOOMTCE K C/SRYIONAM Ole-
panmmM

1) onpepenemme pgeGura Geperosoro gpeHaxa; 2) o=
penenenue nebuta rOMOBHOrO ApeHaxa; 3) pacweT NOHH~
EHHOI'O YPOBHS I'DYHTOBEHIX BOX B BEpUIMHE [E€IIPECCHOH=-
Horo Oyrpa Ha MEXAPEeHHOM PaACCTOSHME MEXHYy Oepero-
BEIM K TOJIOCBHEIM ApeHaxaMHd; 4) pacweT OCHOBHEIX Napa-
MEeTpPOB CHCTEMAaTHYECKOr'O ApeHaka, BKAoyag Ornpefelie-—
HUe TUIyOMHE! S2/lOKEHMS Apen 4 AeOWTA npm  3apaHHOR
HOpMe OCYWMICHWS TEPPUTODHE ¥ SaNaHHOM PaccTOSHIM
Mexnay ApPeHaMH, HasHagaeMoOM B Q8BHCHMOCTA OT  pas-—
MEpOoB KBapPTaIbLHOZ 3aCTPOUKH.

PacueTsag ruaporeoiiorageckag cxema NpuBefieHa Ha
puac. 5 . [pupopuMile HmKe pacweTH BHIIOMHAIOTCE no
dopMmynam Tabm. 2.
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Pnc. 5. PacmetHaga ruaporeolorugeckas
CXeMa I'OpU3OHTAJLHOIO APEHaXa NOATaIld-
BAEeMOll TeppuTOopHA
a ~ nnan teppuropuny J — npodwme no Z-I;
1 -~ Beperopoit gpeHax; 2 - CHCTeMaTHIECKHH
apesax; 3 - roJfIoBHOE ApPeHax
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M E era. Onpenencnme pacxopna 6Geperosoro
ApeHaxa npomsBoAuTcdg o dopmyne n4 7Tabn.2 gng azo-
um 1, B pasnoM crywae ara dopmyna mMmeer BEL

+ L,\2
e s mte)ng]

2 [ L, (LLg+L3)+ ‘P,,“]

Q=

2

rage 4 z m/cyry H; = 15 M5 A= 2OLM Ly =
= 50 w3 2 = 500 My & 800 M3 = 1350 m:
Ha= 13w, @ =08 wm; Poy=0.T34 o lo 3 - 13,3,
OACTaBMB B 9Tys tbopmyny QUCNCHHbIC 3HAYWEHHd, 10—

aymv &, =1 M /cyr malwm

Ibmn:m pacxon 6eperoporo npeHaxa @w = 1'500 =

= 500 M /cy'r

Onpenenenne pacxona TofiCBHOT'O ApPEHAaXa NPOM3BOAUT—
cg nms somer I.

B pannoMm ciyuae

kLG 2411, 272" 1]
;= z[(br-ﬁLzzlg +¢HA]

Toe /‘/& 14 M, 4’HA’0’73H42 g—"él 17 6.

Oc'raubx-me oboanavenna Te xe.Ipr yxe npnneuennm:
suawemnax nonymM &z = 0,27 M /cyr ma 1 M.

l'bnnmg Pacxof TONICBHOrO ApeHaxa &),= 0,27- 500=

= 135 M /cyr.

PacgeT NOHWKEHHOr'O YpPOBHE T'PYHTOBLIX BOA B BEpUIE—
He [eNpPeCCHOHHOrO 6yrpa NOAYyYMM TaKkXKe Ha OCHOBE
dopmyner Tabm 2.

YpoBeHb T'PyHTOBHIX BOA NpE paGore Geperomoro ppe~
Haxea B soHe !l onpepensieM no dopmyne

M= l/HE* (HE - HE) o Lz+L

rae J¢,; - paccrosHue oT GeperoBoii ApeHs!, M; YPOBEHb IPYHTOBEIX
BOJ| Ha JIMHWY APEHAXA

242,784 -
HR=Hy+2 7 Pra = 182,38 m,
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ABanorsd80 pacCYETHBAETCE® KPHBaf AENPECCHM OT pa-
6OTH! T'OJIOBHOI'O APeHaXa

Wy =VHE(HE~HE) S 7

rae ., - paccTogHue OT TOJIOBHON APEHRI, M3

Hp=VH?2+2 %cﬁm =142m.
Harpricmass Towka ‘TienpeCCHOHHOR KpHBOE B 0OBMACTH MeM-—
OpeHbd [QOo/DKHA YHOBJIETBOPHTDH YCIIOBHIO Hx = He,.
Pemas cucremy ypapnemmi {}";’;31 +;":”'5 Z z
HAXO[IIM KOODAMHATH HAWBEICHISH TOUKE  ~ASMPeCCHOHHOR
KpPEBOM]:

EL o 2l )T
//Jf"*{//zz-”}f) 1,24-1,3 ﬂfz +//, ”82) llzf/fa)

z’ + xz = La.
Toacresus wic/iOBHIe sEawenus, nodyaaM XLy = 192,3m;

Zz2 = 307,7 M4 3uas xym X5 , HAXOMAM M. =
= 14,6 M.

YpoRHE I'PYHTOBHIX BOA B ©CTECTREHHBIX YCHOBHAX
(Ges paborm npesaxefi) onpepengeM T'COMETPUIECKH
(pmc. 6).

EcTecTBennr! ypoBeHs IPyHTOBEIX BOR H=MH,+A/ na
mauym ?penpeccmonHoro 6yrpa’ onpefenseTcg M3  COOT—
Holenad

_A_/i_ ——

Z77L,;" 1350

He =15,0 + 0,9 = 15, 9 ™.

Torna nommxerme S B 2TOk Touxe cocrapur S=/Hg -
“Hotppan = 1,25 M.

Pacwer cmcTeMATHYECKOr'O ApeHaxa IPOASBOQUTCH 110
TO# e MeTOoNPKe, 9TO ¥ B INl. 211 BePTHKaIBLHOI'O [pe-
Haxa.

Ib mmKeHEepHO-NPOM3BOACTREHHEIM COOOPAXEHHIM NpPH-
MeM HOpMy ocymeHma B pasmepe 2 M. Beperosoit 1 rTo~
NOBHO% NpeHAXW NOHWKAKT YPOBREHbL I'DYHTOBRIX BOR Ha
1,25 M, 9ro aBHO Hegocrarouno. ClefoBareNibEO, BO3-
HUKa@eT HeOGXOMMMOCTL 3aNIOKEeHUS CHCTEMAaTHIeCKOro
apenaxa, KOTOPEIHd, KpoMe 2TOI'0, NO/DKEH OTBOQHTE TaKe—
e MOBEPXHOCTHLIE CTOK, MHPEIBLTPYIOMEMACH CBEpXy. Pac-
geT nomapuoro (cHCTemMaTHZECKOro) ApeHaxa Ha 38=

44 = 0,9 v
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Pac. 6. Cxema onpepenieHns ypopHS I'pyH-
TOBHIX BOJ B ©CTECTBEHHBIX YCHOBAAX

CTPOSHHBIX T'OPOACKHX TEPPUTOPMAX CBOMATCH K ONPeAeiie-
HUIO TTyOuHL 3ajioXeHus M nebura mpeHaxa.

Il pacyera CHECTeMAaTHYECKOr'0 APCHAXA, SANOXEHHO-
ro B ofHOCHOfHOf TOMNe, npEMeHmMa fopmyna 0.6 Ta6n,
2. KOTOpPYI0 MOXHO 3QIECaTh B BHMC

= wa2
Ha =Hi- 2% he

rae A¢ - CpemEsg MOINOCTEL IJIACTa, Mj W - AH-
¢umsTpamaa, M/CYT; My - ypoBeHs T'PYHTOBHIX BOQR
HaQ BOMNOYIOPOM B NIEHTPe MeXApPeHbd, M.

EcrecTpeHHLIE ypoReHL I'PYHTOBHIX BOA Hapj Geperomoft
[ApPEHOf AHAIOTWYHO NpPEeALAYIeMy COCTaBHT //’:(5- 50}

1350

+ 15 = 15,2 M. Azamorggno onpeneideTc® eCTECTBSH=-
HEIfi ypoBeHb Hap T'O/IOBHO# ApeHo# /é=(51- 353092 +15 =
= 17 M.

Cpe/iAWii eCTECTBEHHLM YPOBEHb MEXAY Geperosol m ro-
JIOBHO NpeHAMH COCTaBHT NPHGIM3HATENHHO //e{/fp‘llz) 7=
= 16,1 M.

STOT ypOBeHb [OKSH OKITH MOHMKCH HA  BEJMHHY
HOPMBI OCyUICHHMH, T-€. HQa 2 M, H B CBA3K C 3THUM Tpe=-
6yercsd, wToGh YPOBEHb NOA3EMHEIX BOA NMOCEPEAMHE Me—
AY OBYMS COCE[HAME [PEHAMH CHCTEMATAYECKOTQ [NpeHa—
¥a noppepxuBaica Ha ormetke Ay = 14,1 m.Ibu 9TOoM,
a Takxe mpm ¢ = 13,5 M; w = 0,004 Mm/cyr; B=
= 100 M; A = 2 m/cyr nonywams

Ho = 14~ (590 4007(2 ‘2:13,5)=73,2 m,
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Kax BupmM, 3aganHas #HOpMA OCYUICHHS TEpPPHTOPHE 06ec—
[eYMBAeTCH IPA 3AJI0KCHUM I"OPUBOHTANILHOI'O CHCTEMATH=~
YEeCKOT'0 ApeHaxa ma ypopHe AHg= 13,2 M.

Pacxon npeHbl Ha emuHUNY €e MMHEI Onpepe/EeTca:

@g=wé6 = 0,004-100 = 0,4 M /cyr Ba 1 M.

Tomuet#k pacXof CHCTEMATHYECKOI'O0 ApeHaxa Ha paccMaT=
papaemom yuactke @pe = 0,4°4- 500 = 800 Ma/cyr.
OGmuit pacxon oT paGoTH BCeX ApeHaxed cocTaBuT , %=
=lps+@y* Qo = 500 + 135 + 800 = 1435 m /cyr.

STH BeMMYZHEI ONPEeReHIoT NPOMSBOMKTENLHOCTE QOpe=
HAQXHLIX HACOCHBIX CTaHmuik.

Ob6osmayennss k dopmynmam ra. 3
L g, 47 — paccTogHME MeXAy rpaRuRAME obnacru

¢uAbTpAINA ¥ OPEHAXeM KM UEHTPOM KONLUIEBOIO  Ape-—
Haxa.

X = PacCTORHEE OT APEHaXa RO TOUKE C HCKOMEIM
YPOBHEM.
6 = paccTogHHme MEXAy ApeHaMH CHCTEMATAIECKOr0

ApeHaxa WM MEeXRY BePTUKAIBLHEIME CKBAXHHAMH = YCH=
T TelIaMA KOM6HHKpOB&HHOI‘O ApeHaxa.

/7~ PpamMyC PABHOBENWKOT'O KPyra, K KOTOPOMY IPHBO-
AATCE peallbHble KOHTYPhI KOJIbLIEBOI*O APeHnaxa.

A =~ pagumyc peficTeua (B/MAHMA) KOMBNEBOT'O APEHAXKA.
/jp = YPOBEeHb NOA3EMHHIX BOA B TOWKe, OTCTOEMed  Ha
paccTodHEE £ OT HEHTPa KOILICBOrO APSHaXA.

7° = MOIIHOCTL BOMOHOCHOI'O INIACTA.

Hy = YPOBEHb MON3EMHLIX BOA B HeHTPaLHON TOwKe
KOBbUEBOr0 ApPeHaXa WM Ha JWMHHMA, Haxoadme#cs nocepe-
OMHe MEXIy OBYMHS APEeHAME CHCTEMATHYECKOrO HpeHaxa.
J = IEAPapiMdecKEll T'PafMeHT NOTOKA NOA3EMHEIX BOQ.
QF = UPATOK HA JMHWM [PEHaXa CO CTOPOHHI BONOACTOH-
HEKA Ha GAVHHIY MNIMHE! APEHaxa.

@ - pacxopj OpeHaxa HA €QUHANY €I'0 AJVHEI.

g' - IPATOK BOAL B APEHY CO CTOPOHBI  BOAOUCTOYHHKA
Ha eguHEMNy MHE! GepeioBoro mpenaxa.

ﬂz - HPETOK BOAK B ApeHy CO CTOPOHE! Oepera Ha enu-
HANY OMMHR TOJIOBHOTO ApeHaxKa.

2-433 33
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Ta6auya 2

CBogxa pacueTHBIX GOPMYN ANK FOPUIOHTANLHOrO ¥ KOMORHUPOBAKHOTO npenaxa

Nn.n. J

Pacyetnas cxema

Pacuernas dopmyna
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@, - REeBUT KOMBLUEBOro ApeHAaXa.

@, R, , Q.- nebuT COOTBETCTBEHHO TIOPHIOHTAILHOTO,
BEPTUKAILHOT'O ¥ BCEro 9/IeMEeHTa KOMOGWHUPOBAHHOT'O Ape-
Haxa.

4. MPOEKTHPOBAHME U PACYET JIYYEBOI'O APEHAXA
3ACTPOEHHBIX TEPPUTOPUI

4.1. Jlyuemoit mpemax npepcrapigeTr coboit cucremy
BOLONOHNSHUTENLHLIX YCTAHOBOK — JYYEBBIX BOMR03460pPOB,
COCTOAIX ¥3 BOAOCGOPHEIX KOJIOAUEB ¥ PafHalib-HBIX T'O-
PHM30OHTaIbLHEIX TpyOuaThix cxpaxuH (puc. 7).

4.2. JlyueBoil OpeHax MOXET NMPUMMEHATHLCA K&Kk g
ofImero ApPeHNPOBAHUS 3acCTpoeHHo# Teppuropuz  (cHcTe-
MATUYECKUH, NepexBaTHBAIOIMY APeHaxX), Tak ¥ M8  Jo-
KallbHOT'O OPEHAPOBAHUA OTHSIBHEIX COOPYKEHHH.

4.3 [llbu npeHVpoBaHEM NOATOINIAEMOfl  TEPPUTOPMH
MOA3EMHLIMYA BOJAMHM, NPATEKAIOMKME CO CTOPOHBI, MOXET
IPEMEHATHCH [1€peXBaTHIBAIOMWMI JIy4¥eBOil ApeHaxX, COCTOH=
MU# X3 OAHOI'O WM HECKOIBKUX DPAMAOB Iy4YSBBIX apes,
B3apMOACSHCTBYIOIMX APYr C APYTOM X IlI€peXBaThIBAIOWIKX
6OKOBRO#l IIOTOK INOA3EMHEIX BOM.

—

Puc.7 . Jlygepoii BOpo3aGop

@ - mnaH; & - paspesay 1 - Bogo—
c6opuslil Koofen; 2 - TIOPA3OH=-
TajbHBIe JTy4eBLIe CKBAXHMHBI; J -
BOMIOTIOABEMHNK; ¥ = €CTeCTBEH-
HBII YPOBEHL I'PYHMTOBBIX BofA; J =
MOHMXEHHBI} YPOBEHL TI'PYHTOBBIX
BOX




Prc. 8. OcHoprrle cxemer

PacCHoJIoKEHNs JTyYEBEIX [pe—
Haxel
& - XONILIEeBO# ApeHaxX C yr-
JIOBEIM PACIOJIOXKEHAEM ABYX—
flyaePbIX Bofio3abopoBy & -
nromanHof ApeHax C  YTVIO~
BBIM DacCHOJIOXKEHAEM  TpPex—
my4eBrIx BOmosaGopos; 4 -
KOoJbuepo#t Apenax C  (GpoH-
TalbHEIM pacrnonoxesueM
OBYXJIyUEBHIX ~ BOAO3abOpoB;
2 - nromapHok apexax c
(pPOHTAILHLIM PaCNOJIOKEHIEM
TPEXIIyHEBEIX BO03a60pOoB;
A — NIOmMAagHO¥ HPEeHaX c
OPYMS NATANYYEBBIMH BOAO-
sabopamu; 2 = KOMBUEBOH
OpPeHaX C YeTLIPEXITyYEeBBHIMHA
BonozabopaMu; i — C YIIIOBbIM
pacnoiioxenueM BOJOCGOp—
HBIX Konogues; *3— TO Xe,
C (pOHTAILHEIM PaCloloNKe-
HEEeM BOAOCOOPHBIX KOJIOA-
LEB; M — NAOWAQHO# Ape-—
HAX C ONHHM NETHITYHEBBIM
BORO3aGOPOM} K - 10—
manHo# OpenaX C - 9eThl-
pexiry4yeBrIM BOAO3aGOpOoM

ﬂﬁ_w oe.

@

oun
N R
I

=

x
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4.4. Thu ppeHMpoBaHMM NOQTOWIAEMO¥  TEPPUTOPHU
NION3EMHBIMA BOAAMHE, HHOMILTPYOMMMHUCHE B I'DYHT B Ipe—
mellax camoff TEpPpPUTOPHY, MOXET NPAMEHATBCH CHCTeMa—
THYEeCKui miIomanHoi apeHax, coCTogIull U3 JIyHYEBBIX BO—
Ro3a60poB, pacCTAaBlICHHBIX B BMAE KBAXpaTHOH WM “max—
MaTHo®#” CeTKH.

4.5. JloxayIbHBIE ApeHaX OTHEebHEIX COOPYXEHHMH, Ham
XOHALIMXCA B YCIIOBHEX IOATOINIGHNS, OCYMECTBIZeTCd yC—
TaHOBKOj ITy4eBbIX BORO3260POB B HENOCPEACTBEHHGE OIH=—
80CTH oT coopyxeHuit. CxeMmbl ApeHaxa IpPUBEMICHEI Ha
puc. 8. BO3MOXHOCTE €ro yCTPOHCTBA B KaXAOM OTAEIb—
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HOM Ciiygae AOJDKHA ObITh OncHEHA C TOUKYM 3PEHHE Onac—
HOCTH TpOSpR/eHu: nAedpopMalmi IPYHTOB OCHOBAHUA COOPY=—
XeHUd [p¥ AX OCYWeHmH. STO OCOGEHHO BaXHO QI Cloy—
yaep pasMelleHNd TOPE3OHTANBLHBIX JYYEBBIX APEH non
coopyxenneM (cxemmr puc. 8,3,r).

4. 6, Jlokam:Hell OPeHAX COOPYXEHN MOXET OCYIReCT—
BIIITLCH NOCPEACTBOM Kobueporo (cxemw puc. 8,a,6,6,M,
3) nmu naomapsoro (cxemet puc. 8,8,r,4.4,K) Pacro,. =
JEeHAS TOPH3OHTANLHBIX JIYUEBHIX CKBaXuH.B nepeoM crmy-
yae 3(ppexT nepexpara BHEMHErC NPHUTOKA NOA3EMHBIX BOA
MOXeT ObIThb YCWIEH YCTAHOBKOH AONOJHUTENLHBIX  Jyuel
(cxemur puc. 8,e,%,3). Bo BTOpoM Cciyuae yCTaHOBKA AO-
NOJHATENLHEIX Tydell Nop COOpY:KEeHHeM npennoJaraer
ycunerne a¢GheKTa OTKAYKH BHYTPEHHEr'o O6BEMA MOA3EM=—
HEIX BOA ¥ MO/DKHA NPUMEHATHCH NPY MOCTATOFHO  GOflb=
X pasMepax coopyxeHuit B naame (puc.8,4,r)

4.7. Tlpn sebombuux NIaHOBEIX pasMepax COOPYKEHHS
(umu oTmenbHON €r'0 YACTU) BOSMOXHO APEHUPOBAHNE Iy—
TeM YCTPOUCTEA C INIOWAOHLIM PACIOIOKEHHEM IOPU3OH-
TanLERIX OPeH, OBYX U HAXEe ORHOT'O IIyueporo mopcsabopa
(cxemnl pmc. 8,4,1,K).

4.8. Jlyaepoit npernax HauGonee apheKTHBEH B  yCiIO-
BUAX HEOMHOPOMHEIX C/IOKCTHIX T'PYHTOB, Korpa ciatonpo-
HUNAEMEI® WM BOAOYIOPHBIE NOPOAH YEPEOYIOTCH C 0=
BOLHEHHEIMH NPOHUUMAEMEIME NMECYAHBIMH OPOCTIOAMH ¥ JIMH—
samu (pasmepom Goiee 0,5 Mm).

B oTux ycmopusix BONO3aGOpHEIE JIyucBhIE APEHEI 3a-
KnamereaoTcg B 6ollee NpOHMLAEMbIX JIMH3AX B HPOCHIOHX,
¥TO NO3pOjIeT HauGonee MOMHO MX APEHHPOEATB, BMIOTH
[o npeBpalleHud B €CTECTBEHHO-UCKYCCTBEHHBIE IITaCTOBEIE
apenel. [lygepoii ApeHax AAST BO3MOXHOCTEL THOKO  yuu—
THIBATh K&K BEPTHKANLHYI0, TAK X T'OPU3OHTANBHY0 (Ifta-—
HOBYIO) HEOAHOPOAHOCTEH T'PYHTOB.

4.9, Jlyuenoit npeHax sbdeKTUBEH N8 MPEHWPOBAHNS
NPOMMJIOMAAOK CO CTSCHEHHOH 3aCTPOHKOH, C I'yCTOH Ha=
CEIIIEHHOCTBLIO IIOA3EMHOTO NPOCTPAHCTBA TPYOGOIPOBOAHEI-
MM, KaGeNLbHEIMK ¥ TPAHCIOPTHEIME KOoMMyHumkamuamu. C
9TOH TOYKMN 3pPEHHS BAPHAHT JIy49eBOI'0 ApeHaxa MOXeT
GEITE KOHKYPEHTOCNOCOGHEIM MO OTHOUIGHAIO K TPANUIMOH—
HOMY TOPUSOHTaNbHOMY APSHAXY B ClIyuae ApPEHUPOBAHUS
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YyKe 3aCTPOEHHBIX TEeppATOpEil, I'A€ PACIOJIOXEHE SKCILIy—
aTypyeMule NpeanpusTHaS.

4.10. BonocGopHpli maxTHpl Koionen (WM CKPaXM=
Ha Gomplioro muaMetpa) CIyXuT mig cGopa Bomel, 3a6u—
paeMoli M3 APeHHmpyeMOr'o pyHTA Wepea lydephle IoOph-
SOHTAILHEIE APEHH - CKBaMMHEL. B xonogme ycranapmi-
BaeTCd HACOC Il OTKAYKA BOMBI, & B IpPOlecCe  CTPOH=
Te/LCTRA = OGopynoBaHue 118 NMPOXOAKHA TOPU3OHTAIBLHEIX
CKBaXuH.

BonocBopHbie Koo (CKBAXHHBI) COOPYXAOTCR ©3
xeqesoberona (6erona) — cGOPHOT'O MM MOHOIMTHOrO. B
Cifyuae Majioro AuaMeTpa BOSMOXHO NPAMEHCHHE CTallb-
mpix (Npe cremsambHOM OGOCHOBAHME — NOMAMEPHBIX) TPYO.

4.11. CrpouremscTo BOROCGOPHOrO WAXTHONO KO-
opna MOXET OCYWECTBIATHECH: 8) OTKPHITEIM  CIocoGoMm §
6) GypeHnmeM C NOMOMBIO CIEHHANBHEIX METOROB (HANpH=
Mep, C oOpaTHOK NPOMBIBKO# CKBaXWHEI, CTAHKAME THIA&
KK u gp.) uma o6pMHEIME CTAHKAMHE B CIyuae Majloro
avaMeTpa BOAOCGOPHOR CKBEXKMHBI; B) CHOCOBGOM ONYCKHO=
ro xomoana; T') BPUGPAIMOHHEIM NOT'DYXKEHHEM; A) METOAOM
cexyumxcs cpaii (TpaHIIeHHEIX CTEHOK) ¥ T. ..

4.12. Tz peasxoit HEOMHOPOAHOCTH RPeHUPYEMEIX
IJaCTOB Ha y4acTKe 3aKJIAOKK JYy4YeBOro APCHaXAa Halpap—
JieHWe, WUCHO M A/MHA OTAENLHEIX Jyuelt JO/DKHEI  COOT-
BETCTBOBATEL DACIOJIONEHUIO Haubolee NMPOHWUAEMEIX Cilo=
ep. Ilbm 9ToM BO3MOXHO HAKIIOHHOE pasMeIleHHe JIYHeBBbIX
cxpaxuH (BOCXONAIIMX WX HUCXOAAIIMX).

Hucno, HanpapileHue, INIyGHHA pPACHONIOKEHMS X IMHA
JMYy4eBLIX NPEHAMHBIX CKBAXUH NPUHUMAIOTCA B 38BMCHMOC=
TH OT KOHKPETHBIX T'EOPOr'€O/IOTMYSCKHX, CTPOHTE/BHEIX,
MHKESHOPHO=NPON3BOACTBEHHBIX N SKCIIyaTAlMOHHEIX YCIIO-
Buil. "BriGop OCHOBHEIX napaMeTpoB JIyHMeBEHIX BopoaaGopoB
OCYIIECTBIIETCH Ha OCHOBE (UIBLTPANMOHHEIX  PacyeToB.
Iby pymue syweir memswe 20 M B OQHOPORHBIX  INIACTAX
Yol MeXQRY JTydamu 1O (MILTPANMOMHEIM  COOGpPaKeHMSM
He cliegyeT npuHAMATh MeHee 25°.

4.13. PacueT Iyueporo npeHaxa oCymecTBlAeTCH
nyTeM ero npueefeHus (B S3aBHCHMOCTH OT NJIaHOBOT'O
pacnofioxeHns JTyqeii)B OOHUX Cifywadx k T'OPMSOHTANBHO-
My KO/LUSBOMY ApPEeHaXy, B APYTYR = K T'OPUSOHTAIBHOMY
JmHeliHOMYy M B TPETBHX = K BepTHKamHOMY. K ropu-
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SOHTANLHOMY KOIBUEBOMY APSHAXY NPHBOAATCS CXeMel
pacnofioxenns Tydeif, KOTOpsie naobpameHsl  Ha puc.S, a8,
&, ’, 3, KX BepTHKAILHOMY — Ha puc. 8, J, r, 4, #, K.

4.14. PacueT BOAONOHUSHTENBLHOIO ASACTBER  JIyye-
BOT'O OpeH&Xa, NMPUBEASHHOTO K IOPUBOHTAILHOMY  KONb-
UEBOMY ApPEeHAaXy, BEINONHASTCA IO MeTOMKe rI.3. Ipn-
BefcHre apeHaxefi K NOPH3OHTAIbLHOMY KOJBIEBOMY BO3-
MOXHO, ecit paccroguue (ZnpoceeT”) Mexmy KOHIamu
ayuelr cocrapmaer 5%0,15 1.

4.15. Ona cxeMm 8,€,m,3 nygepoir  ApeHax
NPHBOAUTCE K TOPE3OHTAILHOMY KONBNEBOMY, €CH pape-
Hpl-ycumTem mveT mwmuy ly<€0,251. B nporusHOM
Cliydae 9TH CXE€MBl NPUBOAATCH K CXEeMaM BEpTHKAIbEOIO
ApeHaxa.

4.16. B ormugue OT OBLMHOrO TOPUBOHTAJLHOM Ape-—
Haxa JydeBHle APCHb B GONbIIMHCTBE Ciiywaep paboTaioT
B HANOPHOM DPeXnMe ¥ SBIFIOTCH 3aTOMICHHBIME, 9TO
O0LACHAETCE OTHOCHTENLHOA MAalIoCThIO MX AUaMeTpa z
GecTpaHmeiHEIM cnocoboM ycTpoiicTea. B cpasz ¢ aTEM
Han Jyueso¥ HPEeHO# MMeeTCHs HaBHCAHME XPUBO# QOenpec-—
CHH, Be/MY¥MHA KOTOPOI'0 MOXeT OBITh NpUOGMDKEHHO nop-—
cyuTaHa no gopMmyine

k,=0,22 (q/k), (4.1)

rae g = NeOHT Opemw Ha 1 M ee wmmE; A - Ko3p-
¢unnesT QUILTpPAIME APEHHPYEMOr'o I'pPyHTAa.

Taxmm o6pasoM, pPesy/bTaT pacyeTa CHIKEHHOI'O YPOB—
HG TPYHTOBBIX BOA OT ASHCTBHH Jy4eBOrC ApeHaxa  INO
dopMynaM TOPH3OHTANLHOrO APEHAXA AO/DKEH OHITH NMOBLI-
WeH Ha BewquHy A .

4.17. Pacuer iyueporo ApeHaxa C  OTBETBICHEAMIU
(puc 9) BHIMOMHAETCE mMyTeM €rO NPHBEACHHA K  OAHOMZ-

He#iHOMY pApeHaxy. [ng sToro mcnomeayercd crnoco6
“paspopaurBanng”’ OTBETBJCHHE C NOMAUBLIO KOHPOPMHOT'O
oToOpaxeHnsa AeHCTBATENbHOR NOJYNIIOCKOCTH obnactr

pnibTpamMy Ha YCIOBHYIO. YKasaHHoe NpeofpasoBanme MIA
dparmenTa abcd (cM. puc. 9) ¢ mocraTouHol CTeneHBIO
TOJHOCTH OCYMECTBIIZeTCE IyTeM lepecdera KoopauHaTt

no ciaepyomuMm dopmynam (pacuersas cxema — puc. 10):
£ HAT+BE +4) 2=flAZ+62 -4 ;
A=05(1*+x2-42); 6 =xy, (4.2)
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Pnc. 9. Cxema myge-

a I
BOI'O fpeHaXa C OTBETBie~ | .b I i I
HEAMYU 141 :GF%{ L]
7 - ocuopras gpena; 2 -~ 13| | [ 1 LI f.3
npema-oreereiierme; 3 - L | ' I 21
BOAOCGOPHELY KOMOASH
Puc. 10. PacweThag  cxema. .. .5
NpUBEOCHHA JTYHYEBOT'O APeHa~ J o 24 J__x
%a C OTPOTBICHUSMA K Of~ L)
HO/MMHERHOMY ApPEeHaXy 3
Y
1 2 3 4 3
-1 I +] ?
1

TAe X,y -~ KOOPAMHATH TOYEK HA REACTBUTEILHON mNOITy-
maockoct (T.e. obnactn tbnma'rpanmx); L = peficTBE-
TelbHag qIMHA npeﬂm-o'rnemeﬁuasg )% — HOBEIE  KOOp—
[AMHATHL B OTOOpa)eHHOk ofmacTtu.

4.18. [lna npuBencHMs BETBHCTOrO HpeHa¥a, HMeIo-
Ier0 HEeCKOJILKO [ONEPEeYHhIX APEH, X (UKTEBHOR JmMHeHHOH
ApeHe HeoOXOAMMO NPOMIBECTH CTOMBLKO NOCASAOBATSIILHEIX
npeoSpasopaunii 1o gopmyiam (4.2), CKOMBKO OTBETBiC=—
HE#i EUMeeT BeTBUCTHIA ApeHax, OnmcayHaa MeTomuka pac—
4eTa NpEMEHAeTCd KaX K BepxHel NomymiIockocTH (mhume
mmmm J-I wa puc.9), Tak u K HIKHEI. PeayabTarts
pacueToB CKJIAALIBAIOTCA.

[Macne “priTarnparmg’ ppenHaxa C GOKOBPHIMM OTBETBIle=—
HIEME B OAHY JIMHHMIO pacyeT NOHXEHNS ypOBHEH I'DPYyHTO~
BEIX BOJl BEAeTCH IO MeTOAWKe, HPHBEACHHOR B I 3, rpe
pacdeTHag AMMHA APEHB! NPHHUMASTCH C y4eTOM “paspo-
pauuBaina” GOKOBEIX OTBETBJICHU.

4.19 OrpneneHo OelCTBYOLME JIyYeBHIC APCHANM c
PaABHOMEPHO DACTIONIOKEHHBIMK TywaMu (cM. cxeMy puc. 8,
3,K), NpEMeHgiomAecd I8 APSHAPOBAHES OTASNBLHEIX COO-
pyxemut (ume X =wacTehr), a TakXe NI PASTPY3KH KYMO-
7IOB IPYHTOBBIX BOA PACCUMTHIBAIOTCH K&K OJWHOYHBIC JIy—
geprle OpeHaxu. [lpp aTOM, €Cli B COOTBETCTBHHA c
MECTHBIME THAPOr'€OJIOTMYECKEMA ¥ NPON3BOACTBEHHBEIMMU

49



Puc 11.OpwnouHelil Tyuepoil Ape-
Hax C PABHOMEPHO PaCTOOKEHHbI-
ME [0 KPYT'y Jydamn

a - njan; & - paspesa; 7 - BOAO-
cOopumifi kKomogeu; Z-  IyueBnie
OpeHrl; 3 = JenpecCHOHHAd  I0=
BEpPXHOCTH NOA3EMHBIX BOA

YCNOBMSMU JTy9eBEIe CKBAXWHEI 3QNPOSKTUPOBAHEI  pPasHoH
el {; ¥ C pasHEIMM yriiamz 8; Mexay myuamm n
oTa pasHuua He npepsmtaer 20%, TO Ana NPEMEHEHRNd
NPUBEASHHBIX Hwie $GopMyn HeOOXOMMMO DPAsHble MVIMHEI M
YT npn’rvsec'm K CpegHMM SHa4eHUdAM [0 3aBUCUMOCTH
1=X 5 8= 360N, (4.3)
i=1
rae . u &g ~ COOTBETCTBEHHO OCPEAHEHHHE VIMHEI I'O-
PUSOHTANBHEIX PAfMAbHBIX CKBAXUH U YTON MEXOy HUMH;
N = umcrio gyweit; ¢ - TOPAAKOBRIE HOMEp Jyua.

4.20 [ebur oTAeMBLHO ASHCTBYIOWETO JIyMEeBOr'O Ape-
Haxa ONpenelaeTcs B 3aBHCUMOCTH OT NOHMKEHUR YPOBHSA
B ero BonocGOpHOM KOMOAUe, MAMUHE!, WUCla, AYaMeTpa K
TTYCHHE! 3aJI0XEeHNA JTYYeBbIX TI'OPUAOHTANBHEIX  CKBaXHH,
a Taxxe. (PMILTPAUMOHHEIX XapakTepuCTHK APeBUPYEeMEIX
TPYHTOB.

Ilpu ycraHoBuBIIEMCE HBMXEHWM NEOHT OQMHOYHONO JIy-
YeBOr'o [peHaxa C PABHOMEPHO DACHONIOKEHHLIME B ILIAHE
ayzamn (puc. 11) moxeTr GEITb ompepeneH no Gopmyne

2, 7k8 24N
a= \_ei.*z;lad;_jm, (4.4)
14r 2h
rae /4 = MOMHOCT: BOACHOCHOPO IacTa; §, = CHDKe=
Hue ypoBHR Bomel B BOoAocOopHoM konoaue; Z,7 - mmMHA K
pPacMyC IOPUGOHTALHON ITyd4eBO# CKBAaMMHEL.
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Kosddumwen paamMoneficTena mywesrx apen /' T KO-
appument ¥ Gepyrca no Tabn. 3.

Te6auya 3

N Koa euTer & WY npu {/n: —_—
1 [4 T 61T & 1 101 20
Koaddummenr g

0,63 0,67 0,70 0,71 0,72 0,75
0,48 0,52 0,57 0,60 0,63 0,64
0,33 0,38 0,40 0,45 0,47 0,52
0,28 0,33 0,36 0,42 0,45 0,51
Koaddumment @
08 5,0 86,2 7,0 8,0 10,0
Tpr meycranopmBmeMCE pexuMe (umsTpammm REBUT ny-
YeBOI'0 ApeHaxa Mo(xce'r 6uTe onpegenen no ¢opmyne
_(4Tksoh N)
Q= WinTr1,67) ° (4.5)

T=at/n?;, h=1[L;

a - Xoa(duImMeHT ypOBHEeNPOBOAHOCTH.

[na pacuwera myweporo apeHaxa, paGoTaiomero B pe-
XAME NOCTOAHHOI'O NOHWXKEHUS YPOBHS, PUBeAEHHEMY
dopmynavu (4.5) MokHO NOMLICBATECA B CAydae, eChu
ép#r}/a , roe 7, - PAEEYC SKBUBANEHTHOrO “6OME—
wmoro xojopnua“?.

4.21. Papuyc sxeupajentHoro “Gompmoro xomonna’
no NeCHTY M NOHIDKSHMIO A/l CXEME! PABHOMEPHOrO pac—
noqoxenna ayue#fl onpepengercs no ¢gopmyie

7y =84(t+D)+0, 1410 (Wri/k), (4.6)

roe D - muametp BomocGopmoro Kofoana.

4.22. lNannkeHne ypopHAa TPYHTOBEIX BOA 34 Npepedia-
MR ayueit (ma paccrogmm 721,751 or ock  BoORO-
cOOpHOT'O KONloAuA) onpepelteTcsl N0  COOTBETCTBYIOWIAM
dopmynaM O BEPTHKANLHOIO OpeHaxa, NPUBEACHHHIM B
I 2.

4.23. Pacuer BOAONOHUSHTEILHOI'O NEHCTBHA B Hpe=
Aenax CaMux JIydeBHIX CKBEXXMH HA PACCTOHHMAX OT BOAO-
c6opHoro xomomua 7§24 u npu {>2/ (cm.puc. 11) png
Ciy4asi MOCTORHHOIO NOHIKEHUS YPOBHE BO BPEeMEHH B

®Ohw
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KOTIOfIE NpY HEYCTAHOBHBILEGMCH pexuMe (mibTparyy npo-—
HSBOMMTCH CleAyloumM oOpaaoMm. Buawame no dopmyne
(4. 5) maxomuTcf NPATOK BOAK B NpPEHAX HA  DaRAYHEIC
MOMEHTE! BpeMeHn 2 . 3aTeM CTPOMTCE KpPUBOMMHEHHEIH
rpatux & =§F(¢) , XoTOpLI} 3aMeHAeTCH CTYNEeHYaTEIM.
Tompkenue B Torke A, pacHoloXeHHOK Ha GHCCEKTPHCE
yoila Mexpy AByMa moOBIME IydwaMu, OIpeAelsaeTcs no
dopmymam:

)
=2 Wﬁ—‘,{?’sﬂ 71k (4.7)

dl+p \ 8% p L.
/':;(T-Tj_f)aalE[I-m]‘sfi'm}*z 7 (4.8)
- Zjb(a'r'ctg% -arctg %),‘

t;-
‘z.'i-r"l/;z’ ’ (4.9)
B =otux dopmynax: 8
-OF in 8 -
U= BIBTD | g poindy g poosBot (g g

rge s - paccTOflHME OT BEepPTRKAINLHO# OoCH BOAOCOOPHOrO
KOJIofa IyueBOro ApeHaxa Oo Toukx A, B xoTopoft  Of=
pefengerca MOHIMKEHHEe YPOBHA I'DYHTOBEIX BOX & ; & =
yroll Mexay J =Toff Ty4eBO# CKBAXHMHOR ¥ PagEYCOM=
BEKTOpPOM B .

B yactHOoM chiygae meTwmipexiyueporo (xpecroofpasHo-

ro) ppemaxa (cm.puc 1l,z) dyuxuma Fg onga TOoIKY,
pacrnofoxeHHo# Ha paccTofuuu _p=/ , ompefendeTcd o
ttopMYne

- ) ﬁf +6; ]

2
126 EL[ Wi.L;—&TJMﬁyﬁzrctg 5 arcigly),  (411)
J

rie  pi=0,B% ; &= 0297‘; g6 =171%.
Ina peyxmydueBoro npaMoyroiLHOTo npenazxa (cm cxe-
My puc. 8,8) npu Tex xe ycuopmax 8,58, = 90°
P = MOXHO Nnomsaopathca HopMyioil
Fs(C-Cyy) "4-'—*25/54[ ;ﬁ—f’”ﬁ]-
2 /- (4.12)
&.E/ [_ ﬁ._f'_‘tl_] 4 4
-2 ZEL 4(2" ""[J—f) + ﬂ/(arc g -"-)
4.24. Jlygeprie NpeHaX¥ C HEPABHOMEPHO PACIIONOKEH-
HeIMH JTygamu (cM. cxeMsil pac. 8,4,2,4,5,4), NPUBOMIMEIE K
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Puc. 12. Tbupeneune Iy4eBOT'0 BOAO3a- 1

r TN 2
Gopa k fGomsmomy Konoamy”
7 - BopmocGopuwift konopen; 2 —ITydeBbIe \ %
l.'lpenu ~—

BEpPTUKAIILHOMY OPEHAXY, PACCUUTHBAITCE N0 METOMMKE,
npEBepenHo 8 NI 2.

Iz sToM B cooTBeTCTBYrOMMX (OpPMyJiax Iog  pacxo—
ooM oTxawuBaeMoit BOOE! 4 NO/KEH NPUHEMATBCE Pacxon
fy4EBOr'0 APEHAXA, SKBHBAICHTHOI'O BEPTHKAILHOMY GOih—
OMY KOJIOQHY IO ASGHTY ¥ NOHWXEHHIO B HEM YPOBHA BO-
nb1. Bepruxamsnag ock pacgeTHoro “Gomemoro komonua”
noMemaercd B N'eOMETPAYECKOM NEHTPE JIy4eBOr'c OpeHa-
xa. Ora Touka onpegesMeTCS Kax HEHTDP TXECTH MHOTO-~
YyroibHuKa, BepHMHAME KOTOPOIO CIIyXaT CepemuHbl iTyueil
(nanpumep, mng Tpexmyweporo gpeHaxa - puc 12).

Papmyc akBmBaserTHOro “6oiminoro xosomua? fik) i
pacueTa IIydeBOr'o ApPEHaXA C HEPABHOMEPHO PACIONOXEH=-
HBIME JTy4aMH MOXET ORITH NMpUGINDKEHHO OHpeneNicH no
3aBECHMOCTH

7y =R/ % a=(2,034h5,)]/A. (4.13)
3peck A - pamuyc peficTens OpeHaxa.
4.25. Yger psaumMonefiCTBES TPYNNB! JYIEBHIX APSHAa-
xelt (cM cxemer puc. 8,4,2,4,9) BbImONHAETCE MO POPMYTIe

. //z‘k/z So N .
T F (4.14)
" +k§7 T4 t)
%6,
F =Ning+ 2, (4.15)

rae 4, - CyMMAapHBli pacxof ApeHaXHEIX BOf, OTKAWA-
BaAeMBIX JTyYeBHIMEM ApPeHaxaMu (C yweToM HX BaaumMopeii—
CTBHSI); f2 = WUCTO JIYYEBEIX ApeHaxeit; 7 - paccTofi-
HUEe OT JIy4eBOI'0 [PeHaxa C HOMEPOM A [O ApeHaxa C
MMOHIDKSHHEM YPOBHSE BOAKI B HEM .S

B wactaoMm cunygzae pacnonoxcennﬂ JIy4eBEIX OpeHaxei

[0 yrilaM KBajpara y4yeT Ux B3auMOpeicTBud MOXET Bbl=
noyEaThbCd 1o ¢o

@, = (27 kh s,)/tnin"/(ﬂ,so%s)] (4.16)
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3necw K1=)€J’+’/46)' Rﬁ=r3+715m,

rae O - NONOBHHA PACCTORHUS MEXXY OCAMH BoptocGop-
HEIX KOJIOAUEP JIy9yeBrIX HApeHaxei.
lns nsyx Baamvope#cTBYyOUMX iywepnix apenaxeit me-

6uT paBeH
Q,=(27kn Sg)/‘m (Ké/ 267r,), (4.17)
rae R = R,*6.

4.26. Tbnmxenue ypopns IpYHTOBEIX BOR B 30He .
AefiCTBMA I'PYNNEl NyweprIXx ApeHaxel aa npefenamu Tyqei
onpefelieTca MO COOTBETCTBYIOMMM GopMynaM [iIg B3an-
MOMefCTBYIOMX BEpPTHKAMLHBIX CKBaxui (ri. 2).



TIPUJIOXEHHE 1

OcoGeHHOCTH y4€eTa CaMONOJTOIIEHMA TIPH pacueTe
ApeHaKa 3aCTPOEHHBIX FTOPOACKUX TepPPUTOPHIe

KnmmHEO~XOMMYHaIbHOE CTPOUTELCTBO TPUBOAUT K
CYIECTBEHHOMY HM3MEHEHHIO eCTEeCTBEHHOI'O BOMHOT'O De-
HuMa TeppuTOopuit ¥ B TOM wmcie K  NepedhopMHUPOBAHUIO
pexuMa NnoaseMHuIx BoA. [napHEIM cllefcTBHEM NOABIICHAS
T'OPOACKO# 3aCTPOHKY Ha CBOOOAHOH TEPPUTOPHUM GBIAESTCS
ee obpoaHEHMEe 3a CYeT BOSHUKHOBEHME TaKMX  HCKYCCT-
BEHHBIX HCTOYHHKOB, KAK YTEUKM M3 BOAONPOBOAHLIX M Ka-
Ha/IM3AIMOHHBIX KOMMYHHAKaWMii, pasHoro popa 6acceiinos,
KaHajIoB, KOTIIOBAHOB, OPOCHTEABLHBIX NOMUBHBIX BOM u
o [11, 12].

MexaumaMm oOBOMHEHNH YKASAHHEIMM YTEYKAME XAapak—
TEPU3YeTCE AKTHBHBIME M IIaCCHBHEIMM daxTopamu  IMOA-
TonNleAnd. AKTEBHEI® JakKTOpE! — 9TO, B NEPBYIO Odepenb,
€CTeCTBEHHLIC: KOHAGHCAIWd BlarTd IOf 3[/AHHAMYA, no-
KpHITHSIMMY, HAKOIUICHHEe BJIaTM B CBA3HM C YMEHbLICHUEM
HCTapeHusa IO SAaHMAMN ¥ NOKPHITUSMA X T.A. DBo-BTO-
PEIX, MCKYCCTBEHHBIE (GaxTOphl, Npogpisionme cebs B
cTpouTembHL nepuon (AH¢MILTPan®E ® HAKOINIEHWE B
T'pyHTE IOBEPXHOCTHHIX BOA K3 CTPOUTEIILHBEIX KOTIIOBAHOB,
Tpamme# ¥ T.0.) W B 2KCIIyaTanuoHHHH nepuopn. B moc-
nepHeM cliyuae OeHCTBYIOT GakTOpH! SNA3OAMIECKOro Xa-
pakTepa (apapmiiipie yTeYKM M3 BOOOHECYLINX KOMMYHHAKa-
mif ¥ np. ), nepmommueckue (NOMMBLI 3EMIeHEIX Hacaxae-
Hmit m np. ), crcTemarmueckue (yTeuky U3 BOAOHECYMHX
KOMMYyHEKammit, npynaos, Gacceiinos, KaHajIOB, NPOMCTOKOB
7 T.L).

Taccupnele GaKTOPLEl ACKYCCTBEHHOT'O XapakTepa = 3TO
HapylleHEe eCTeCTBEHHOT'O CTOKa NOBEPXHOCTHEIX Bon,
3aCHmMKa ©CTECTBEHHHIX ApeH, Gappaxupyiomee BIMGHAC
NofseMHBIX coopyxernmit (ocofenHo mmHefiHpIX) ¥ dyHEma-
MEHTOB.

Bce yxasamHHoe m gpNIgeTCHd NPHUYUHONR [OABIACHUS Ha
3aCTPOEHHEIX TEPPUTOPUAX ocoGoro poaa MHGENLTRAMMOH-
HOT'O NMUTAHAS NOA3SEMHBIX BOM, KOTOPOI'0O HET HA  OTKPHI-
TEIX TEpPPUTOPHUIX.

Onenka BeVMUHLE WHPUILTPAIMOHHOI'O NHTAHMA  TOA-
3eMHBIX BOH TNOBEPXHOCTHBHIME CTOKaMu npeacTapigeT
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3HAUUTEJIbHbIE TPYIHOCTH B CBA3M CO CIIOXKHOCTBIO BLIABIICHMA ~ HC—
TOYHUKOB CAMOIOATOIICHAd UM MX KOJMIESCTBEHHBIX Xapake
TepuCTHK. Taxag OUeHK& MOXET BHIMOMHATLCH CIeAYIONMe~
ME crnocoGamus

aHaJIn3a0M T'HAPOPEXUMHEIX HaOGMOOSHUH C HCIOMb3OB&=
HHEM CEe30HHEIX U Cllie Iywie MHOT'OJIeTHHX AAHHBIX O KO-
neGaHndx ypoOBHEH NOASEMHBIX BOA HA SACTPOSHHOH Tep-
puTOpRH. 3@ech BO3MOXHO IpHMEHEeHHe cnocoba Heno-
CPEeNCTBEHHOT'O AaHAIMTHYECKOr'o (MMM C NPUMCHEHHEM MO-
pemipopanua na OBM n ABM) pacuera pesyibTaTop
THAPOPeXUMHLIX HabaoneHut. B Opyrom cimymae MOTYT
GHITH MpUMEHEHbI criocof OOpPaTHOTO pelleHnd (HibTPANAOH=-
HEIX 3a[aY [0 YPApHEHWSM, CBASHBAIOLMM, HarnpuMep, OG-
HOBHBIE NapaMeTphl SKCINIyaTHPYEeMa 'O [PEHaxa,d CBefe—
HASl O pacyeTHHIX U (AKTAYSCKMX BE/MYMHAX YPOBH IOA-
3EeMHBIX BOM B 30HE BIMAHMSE NpPEHAa}a;

BOOGAIAHCOBEIME pacueTaMy, OCHOBAHHBLIME Ha HC~
NOJI-30BAHUA OAaBHBEIX OO yTedyxax BOAR! Z3  BOAOHECYMUX
KOMMYHHKauui, NojmBax 3elIeHBIX HacaxaeHuii ¥  ApPYyruEx
HCTOQHUKOB MoAToIleHnd. Be/mmmHel 9THX yTewex, “pas-
MaszaHREIe” no Ijomaay, AAloT BeJMYMEY HH(WILTPamMH B
M/cyT Ha 1 M2 nmomanu. OpyryuM NpuGDKEHHEIM — CHO-
cofoM gmigeTcd CNocob ONpefeNeHud BEMMYUMHB MHOMIIG-
TPAOMGHHOTO NUTAHUA IO PASHOCTH (AaKTHYECKOro ¥ pac—
YeTHOT'O AebuTa [peHaxa, NMPEMEHEHHOT'O WIS  OTASNLHBIX
y9aCTKOB NOATOMJIEHHO# TEPPUTOPHE C WEeTKOK onpefeieH-
HOt pacgeTHOl THAPOreOoNoruIeCcKol CXeMOoii.

Hmxe npuepopdTcd pesyihTaThl PACYETOB BOJMYMHE] HHe
¢umbTPanMM, NOMyueHHBIE HEKOTOPHIMH ¥3 YTIOMSAHYTHIX
cnocofop. Ibu aToM BenuuuHa AHQUILTPAIWM, IO MRAHHEIM
PEXEMHBIX HaAGMIoASHUH, ONpeaeiieHa MO COOTHOWIEHHID W=
= (AH/A L), rne At - BpeMa moABEMA YPOBHA NOAGEM=—
HBIX BOA B TO# WM HHOR HaGmofAaTeNLHOH CKBaXWHE  Ha
BeJYMHY A H, OnpeaeicHHYI Kak PasHOCTh Mexnmy
pacueTHOR ¥ (AXTHYIECKO# BEMYMHON YPOPHA INOAGEMHEIX
BOM, OHIKEHHOT'O JPEHAaXEeM.

BopoGanancopriii cnocoG, ACHOMBLIYIONME AaHHBIS o
pacxofe ApeHaxa, ONpPefelICHHOM pacCYeTHRIM IYyTEeM H 38—
MEpPeHHEIM Ha HACOCHO! CTaHIMH, Peallu3yeTCHs C IpPHMe-
HeHueM cooTHomeHus W=AQ/F , rae AQ- pas-
HOCTB (AaKTHMYECKOI'O W pacyeTHOI'O APEeHaXHOr'o pacxona,
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ONpPEeAeIEHHOr0 ANE KOHKPETHOT'O yuacTKa O6JacT# GHimLT-—
pamzr c Gojlee WM MEHEe YeTKO YCTaHOBICHHHIME TI'DAHF-
naM;u H napamMeTpamis.

YxasaHHrle pacueTh! BEINOIHEHE! MK YCIOBHE, [10350-
JFi0uX He Y9UTHIBATL aTMOC(epHEIe ocapxwd, AL qero
BHIOpaHLl pPeayibTaThl 3aMepoB, IPOBEACHHHIX B 3UMHee
Bpemsa (nexa6pb).

PesymbTaTel onpepelicErs BeNMAHEI gaprILTpamm,
HOyReHuble N0 OAHHBIM I'MAPOPEeXMMHBIX HaGmoneHwii sa
NOHMKEHHEIME YPOBHEME NOA3EMHBLIX BOA B 30HE AelCTBHSA
ApeHaxa Z 3aMepaMK pacxofa BOAE! OPEHAXHEIX HACOCHEIX
crannuii, nasel B Ta6i. 4. Kaxk sumuM, Bemammua HH-
GUILTPAIMOHHONO NUTAHKEA, ONpPEAcHeHHad IO TI'HAPOPEeXEM=
HEIM HaGMORSHHIM, KOJIeG/eTCd B AOCTATOMHO IIEPOKUX
npegenax: or 0,00015 pno 0,008 M/cyr. B T0 e Bpe-
Md CpefHVe Be/IYMEEl HH(MILTPAIME HO OTASIBHEIM 34—
CTPOSHHLIM TEPPUTOPHUEAM HOBOMBHO OQHOPOAHEI B MEHHIOT=
ca B MeHblueM pmanasone: or 0,0007 (moc. YcrTh-AGa-
xaH, Xakaccma) po 0,0042 m/cyr (noc. Uxkmxuie,
JlareCCP). Cpemuas xe pelmMuuHA 1O BCEM PACCMOTPEH=
HEIM SQCTPOSHHBIM [OPOACKAM TEPPATOPHUAM  COCTAaBideT
0,003 m/cyr.

HocraTogno Gimuakwe K 3TOMY peayibTaTH AAeT onpe-
felicHWe BE/MYMHE HHE(HILTPAIME TO CONOCTARICHHUIO 3a8-
MEPEeHHEIX M paccuuTaHHBIX aebutop Aped. ma r. Humko-
noma ( w = 0,0043 m/cyr) = woc. Ycre-AGakana
{(w = 0,00235 m/cyr) cpennas BeimumHa EE(UILTPA-
oI NOYTH TOYHO COBNANAET C BEJWYMHOR, onpefeneHHOk
0 THApOpexXuMHEM HaGmopaecHusMm aa YT'B (w =
= 0,0033 m/cyr). Heckomko sammixenHOl npeacTapind—
eTcd 9Ta BemuvuHa, onpepeneHHag mm c. Kamesxa [Inen-—
poeckag ( w = 0,000038 m/cyr). Onmaxo paxe c
y9EeTOM H 9TOI'O ONpeAeclieHHd CpefHdas BejMuuHa HH=-
mmetpamm # = 0,0022 m/cyTt, T e. Takxe 6mE3Kka X
OIPSAE/ICHAI0 NO T'EAPOPSXUMHEIM HAGIIONCHMEAM.

B pesynnTare BRIMOMHEHHOT'O MHXEGHEPHO-T'UAPOT€OIO—
T'A49eCKOro asa/lusa Ha PAAe YY9aCTKOB SACTPOEHHEIX Tep~
puTOpHii OGHapyXeH OTTOK IOA3EMHEIX BOM, XapaKTepH-
sylomaica NOoSpiieHUeM OTPHLIATENLHBIX BEIUYAH  HHOUIH-—
TPAIMOHHOT'O MUTaHHg. OTa pefmvuMEa Kojebaerca or
-0,00015 m/cyr mo -0,00768 m/cyr. Hammme orpuma—

4-433 57



Tanuya 4

Pe3yNBTaTs! ONPEASICHNA BEARTHAL HAQHILTPAUHORHOTO NMATAHHSA 0 AAHHEIM
3amMepoB noHmEeRusIX yposreit (A H) moasemunix Bon u AcGaToB Apenaxa (A Q)

Ne crBauHE! Qoaxry|@pacy, (8@, £, | | 42 Wi N/EyTs
para ' H"‘:"‘T ’ ”P‘:‘“’ A"H, nalcyTr' n’/cy"r n"/s:r o’ :‘{"IB cv'r' noAH
r.Omremc ( £ = 10 M/cyr; A = O,1)
Crpaxunas
15 14,2 13,1 1,1 0,002
16 14,4 13,2 1,2 - 1071 - - - 60 0,002
17 14,3 13,6 0,3 - 0,002
Cxpaxana 56
15/YI-1977 13,4 12,6 0,6 - - - - - 30 0,002
20/Y1L1977 12,3 12,4 0,2 - - - - - 60 0,0015
20/TX~1977 13,3 12,8 0,8 - - - = = 120 0,0004
10/XI-1977 13,4 13,0 0,4 - - - = = 210 0,0002
r.A6akan ( 4 = 750 m/cyry A = 0,35)
Crcpanazia 62 9,7 . 8'8 —0,1 - 77'7 - - ad - —0,0005
Cxpaxmna 236 11,3 10,5 0,8 - 74,0 = - - - 0,008
noc, Ycre~AGakan ( & = 20 m/cyry; M = 0,35)
Kombnesas mpe- 22,4 24,0 =2,0 6,5 4,3 2,3 800 0,0028 300 -0,002

Ha
27/11l1972



LlenTpamsHag 22,0 21,0 0,9 6,5 5,1 14 - 0,0017 - 0,001

TOYKAa

30/X1L-1970

Tonoprag npe- - - - 6,5 1,8 4,8 = - - -

Ha

Beperoeas

apenas
1 - - - 6,5 6,6 =0,1 = - - -
2 24,5 24,4 0,1 6,5 4,4 2,2 = - 120 0,0003

r. Huxkonoms ( & = 4,2 m/cyry # = 0,1)

Cxpaxunas
117 15,1 15,9 0,8 272,2 =~ - 30000 - 60 =0,0013
118 16,5 15,5 1,0 272,2 - - - - 60 0,0016
130 14,3 12,3 2,0 272,2 298,1 -25,9 25000 -0,001 80 0,0032
136 12,1 11,3 0,8 272,2 - - 32500 - 60 0,0013
137 14,2 12,2 1,9 272,2 - - - - 60 0,0032
148 14,9 15,8 -0,9 272,2 280,8 -8,8 17500 -0,0008 60 -0,0014
149 - - - 272,2 185,8 86,4 7500 0,005 - -
174 82 9,1 -0,9 272,2 200,4 7.,8 20000 0.0036 60 =0,0015
175 9,9 10,0 -0,1 272,2 - - - -0,0066 60 =0,000153

c. Kamvenxa [uenpopckas (kA =10 m/cyrs # = 0,1)

267 9,6 10,6 -1,0 - - - - - 60 -0,0017
268 9,5 9,4 0,1 498,5 1658,8 -1160,3 6000 0,019 60 0,0002



Ilpodoanenue rabn. 4

g‘ Noe CKBaXUHBI
= 1]
nare ”e;-m ”::cu» 4H,m ‘:;7:; s;:c:; 22, mYeyr| Fy M2 | w, sfeyr, AL, | w, mfeys,
F] 0
271 86 88 0,3 - - - _ - :;YT =2
ot o7 o1 o8 - - = T &0 20031
278 10, o
278 lgg :118,% -8:11 498,5 496,8 1,7 115000 0000015 G0-0,00001
1 1 [] - - - - 60 0 0002
283
227 ié’g 1;.; .cig 498,5 496,8 1,7 105000 0,000016 60-0,0002
' . . - - - - - 60 0,0031
288 '
288 1&),19 g.? ;g 232'2 :1196 8 1,7 65006 0,000026 60 0,0028
293 Ll 91 2o 26,8 1,7 85000 0,000020 60 0,0034
) , - - 60 0,0018
229 11,3 11 o Blog' 3 “Suavemxa ( 4 = 70 m/cyry A = 0,1)
230 102 107 -0.5 - S e - - 6o 9.900°
231 o8 9»7 03_ - - 2 - - 60 -0,0008
' noc I/I’xunmue? A = ;5' Pt "~ B 60 0.0002
1095 13,5 13,3 0,2 Moy A= 0:9)
1106 143 116 27 - - - - - 100 0,0005
1163 16,3 140 2.3 - - - - - 100 0,082
69 131 142 -11 - - - - - 100 0.007
1007 13.2 156 -2.4 _ - - - - 100 -0,0002
58 e ive o - - - - 100 0,0076
3834 13.9 14| [} - - - - - 100 0.0009
0 -0,1 - - - - - 100 -0,0002



TebHEIX BE/MYUH HH(WILTpamwd, T.€. nafeHue  ypopHe#
IOO3EMHBIX BOM, MOXHO OGBICHHTH HE TONLKO BOROMOHE-
SUTE/LHEEIM [SHCTBHEM ApeHaxa, HO B MECTHEIMA IeOMOp—
¢doNlorTgecKuMU, THAPOreOJIOTMYESCKAME ¥ APYTHME ec—
TECTBEHHBIME YCJIOBESIMH, KOTOpBIE NPHBOOAT K OTTOKY
NOA3EMHBIX BOA.

B nenoM npoBeACHHEHIE AHKEHEPHO-THAPOrCONOrNYECKUR
aHamM3 NOKA&3LIBAET, YTO HEONHOPOAHBIA XapaxkTep K-
JMIHO-KOMMYHANBHOR 3aCTPOHKM M pasHooOpasHele YCiIo-—
BHS 3eMJICNONLIOBAHES I'OPOACKMX TEPPHTOPH# oOnpeaeis—
10T PasHAYHYI0 CTeleHb YJaCTHs OCHOBHEIX (AKTopoB mHA-
TaHEE ¥ PACKOJOBAHHS T'PYHTORHIX BOM MVIS OTACSTLHEIX
dyHKIMOHAILELIX 30H ropona. [bu aToM B pafiomax c
fomelnell MIOTHOCTBHIO 3aCTPOMKM BElMYUHA HH(UIILTPANUOH=
HOI'O MUTAHAS ABHO YBOIMYUBACTCH.
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Tabauya 1

3uaYeHuA BeHYUH JAONOJHATENbHBIX CONPOTHRICHHIE, YIMTAIBAIOIHX
HECOBEPIIEHCTRO CKBAKKA (YCTAHOBMBINAACH PeXEM DHILTPAIWH)

i/ £ Hage e IX
05 | 1 13 i;o iso | 100

0,06 0,00423 0,135 2,3 12,6 35,5 71,9
0,1 0,00391 0,122 2,04 10,4 24,3 42,8

0,3 0,00207 0,0906 1,29 4,/9 9,2 14,5

0,5 0,00165 0,0494 0,666 2,26 4,21 6,5

0,7 0,000546 0,0167 0,237 0,879 1,69 2,67

0,9 0,000048 0,0015 0,02510,128 0,3 0,528

llpodonxcenue Taba. 1

oy $ “ﬂrﬂﬂ_ml_l/flw—-
200 | 500 1000 2000

0,05 94,0 126,0 149,0 169,0

o,1 53,8 68,5 79,6 90,9

0,3 17,7 21,8 24,9 28,2

0,5 7,86 9,64 11,0 12,4

0,7 3,24 4,01 4,53 5,19

0,9 0,664 0,846 0,983 1,12

65
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Tabnuya 2
BuavucHus BeAUYHE RONCABUTENBHBIX CONPOTHRIICHRH, YINTEIBAIOIHY
HecOBEPUIEHCTBE CKBAKuE (HeycranoBHBRMIiCA pexam RILTPALMH)
Yr 17"y $npn sHawewm®gx 7/, DPARHRIXS
1 3 10 30 100 | 200 500 1000 2000
0,1 5-10-11 0 1,03 9,33 23,43 42,43 53,83 69,13 80,73 92,53
5.10-7 0,1 2,08 10,38 2448 43,48 54,88 70,18 81,78 92,78
5-107; 0,12 2,07 10,37 24,47 4347 54,57 66,97 13117 76,17
5-107, 0,13 2,04 10,38 24,38 42,28 50,38 56,28 56,98 58,48
5-10 5 0,14 2,06 10,32 23,39 34,99 38,79 38,19 38,29 38,49
510 1 0,12 2,03 9,23 16,73 20,03 20,13 20,63 20,63 20,63
5 10_11 0 1191,25 3,38 4,42 4,65 4,66 4,68 4,68 4,68
0,3 5107 0,23 8,77 8,03 13,53 16,63 20,73 23,93 2723
5- 10_5 0.08 1,28 4,78 9,18 14,58 17,68 21,78 24,98 27,78
5:107; 0,09 1.27 4,77 9,17 14,47 17,47 19,77 20,57 20,97
510", 0,09 1,3C 4,78 9,1 13,68 14,98 15,68 15,78 15,88
5107, 0,11 1,31 4,80 8,39 10,19 10,49 10,69 10,69 10,69
5-107; 0,09 1,29 3,93 5,11 3,28 3,33 3,35 3,35 3,35
5 10:11 0,0820,70 1,12 1,23 1,26 1,27 1,27 1,27 1,27
0,5 & 10__7 0 (0] 1,23 3,23 5,43 6,83 8,63 2,93 11,43
5-10"; 0,08 0,68 2,28 4,18 6,48 17,82 9,68 10,98 12,18
5’10_4 0,05 0,65 2,27 4,17 6,47 1,177 3,57 8,87 9,07
5.10 0,05 0,66 2,26 4,18 6,08 6,48 3,78 6,78 6,86
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4,44
2,38
0,54
1,63
2,68
2,67
2,31
1,89
1,01
0,23

0,58
0,53
0,53
0,45
0,25
0,69

4,57
2,40
0,55
2,23
3,28
3,17
2,75
1,95
1,02
0,23

0,68
0,67
0,63
0,48
0,25

0,058

4,62
2,41
0,55
2,93
3,98
3,67
2,88
1,98
1,02
0,23

0,88
0,87
0,70
0,50
0,25

0,068

4,63
2,41

0,55
3,53
4,56
3,77
2,90
1,98
1,02
0,23
0,03
0,98
0,87

0,71
0,50
0,25

0,068

4,63
2,41
0,55
4,13
5,08
3,87
2,92
1,98
1,02
0,23
0,13
1,18
0,97
072
0,50
0,25
0,068
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Tatnuya 3

3naucune nonpaskud/2 aia  ApeHawHON CKBAKHHBI B ABYXCIOHHOM IIacTe

Kotke | T, /T ¢/zupen 7,/r, pamHOM

2 5 10 20 100 200 [ 500 1000 2000
a) z,=0,1

0,1 0,645 2,663 5,832 10,39 23,95 30,26 38,68 45,07 51,46
0,3 0,477 2,342 5,304 9,584 22,47 28,56 36,75 42,99 49,23
0,01 0,5 0,451 2,289 5220 9,461 22,24 28,29 36,46 42,68 48,91
0,7 0,443 2,266 5,179 9,394 22,10 28,12 36,25 42,46 48,67
0.9 0,439 2,253 5,153 9,350 22,00 27,00 36,10 42,29 48,49
0,1 1,637 4,767 9,407 15,97 35,31 44,28 56,26 65,35 74,44
0,1 0,3 0,827 3,267 6,999 12,33 28,28 35,81 45,93 53,63 61,34
0,5 0,568 2,647 5,901 10,58 24,64 31,29 40,27 47,11 53,96
0,7 0,486 2,411 5,460 9,861 23,10 29,38 37,86 44,32 50,80
0,9 0,450 2,291 5,526 9,471 22,26 28,33 36,52 42,78 49,04
0,1 5,310 13,21 24,18 39,35 83,556 104,0 131,3 152,0 172,06
0,3 1,375 4,57 9,744 16,78 37,72 47,58 60,83 70,91 81,01
0,25 0,5 0,765 3,244 7,035 12,45 28,64 236,30 46,62 54,49 62,37
0,7 0,568 2,655 5,934 10,65 24,81 31,52 40,60 4747 54,39
0,9 0,467 2,352 5,347 9,674 22,70 28,88 37,22 43,59 49,98
0,1 9,148 23,11 42,14 68,29 144,20 179,3 226,1 261,6 2971
0.3 2,237 7,186 14,26 24,15 53,39 67,14 85,61 99,66 113,7

-



69

0,5 0,5 1,091 4,240 8,926 15,56 35,31 44,64 57,21 66,79 76,39
0.7 0686 3.066 6,729 11,07 27,65 55,08 54,10 52,73 60,39
0,9 0,497 2,455 5,550 10,01 23,44 29,80 38,32 44,95 51,53
0,1 1594 41,99 77,14 125,3 264,6 328,9 414,7 479,8 545,0
0,3 3,872 11,95 23,20 38,7 84,64 106,2 1351 1571 179,1
1,0 05 1,%5 6,231 12,70 21,78 48,66 61,33 78,39 01,39 104,4
0,7 0,945 3,806 8,326 14,61 33,35 42,20 54,15 63,26 72,39
0.9 0558 2,663 5,057 10,69 24,91 31,64 40,74 47,68 54,63
6) Zo = 0,25
0,1 0,541 1,823 3,384 5,277 10,24 12,46 15,40 17,63 19,86
0,3 0,378 1,549 2,992 4,749 9,383 11,47 14,26 16,37 18,48
0,01 0,5 0,353 1,501 2,923 4,657 9,237 11,30 14,06 16,15 18.25
o,7 0,345 1,481 2,891 4,612 9,156 11,21 13,94 16,02 18,11
0,9 0,342 1472 2,876 4,589 9,114 11,16 13,88 15,96 18,03
0,1 1,491 3,606 6,024 8,002 16,37 19,69 24,10 27,45 30,80
0,3 0,705 2,302 4,191 6,462 12,41 15,08 18,64 21,34 24,05
0,1 0,5 0,461 1,787 3,397 5,348 10,49 12,79 15,88 1822 20,56
0,7 0,384 1,596 3,087 4,899 9,681 11,84 14,72 16,90 19,09
0,9 0,351 1,501 2,025 4,652 9,249 11,32 14,08 16,18 18,28
0,1 4,982 10,66 16,77 23,88 42,11 50,21 60,95 62,08 79,22
0,3 1,216 3,515 6,135 9,246 17,34 20,97 25,80 29,46 33,13
0,25 0,5 0,640 2,264 4,187 6,498 12,55 15,27 18,90 21,65 24,41
o,7 0,450 1,789 3,413 5,381 10,56 12,89 16,00 18,36 20,73
0,9 0,367 1,540 3,008 4,785 9,474 11,59 14,41 16,56 18,71
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Ipodonxcenue rabn. 3

kofbey | Tty gfnpw 7,/ papHomM
2 5 10 20 00 | 200 | 500 | fo0O 2000
0,1 8,580 18,78 29,59 42,11 74,07 8825 107,1 121,3 1356
0,3 2,014 5480 9,318 13,83 25,50 30,72 37,67 42,94 48,21
0,50 0,5 0,938 3,060 5,504 8,416 16,00 19,40 23,84 27,39 30,84
0,7 0,564 2,114 3,962 6,186 12,02 14,64 18,15 20,80 23,47
0,9 0,394 1,630 3,147 4,990 9,849 12,04 14,97 17,19 19,42
0,1 14,88 34,09 54,30 77,62 137,0 163,4 198,3 224,8 251,3
0,3 3,520 9,314 15,59 22,90 41,71 50,12 63,31 69,79 78,28
0,5 1,536 4,652 8,139 12,25 22,00 27,67 34,03 38,85 43,68
0,7 0,798 2,772 5,066 7,806 14,95 18,16 22,44 25,70 28,95
0,9 0,448 1,794 3,486 5,403 10,60 12,04 16,07 18,45 20,83

B) Za= 095
0,1 0,344 0,903 1,508 2,205 3,970 4,750 5,786 6,571 7,356
0,3 0,191 0,678 1,220 1,848 3,451 4,165 5,115 5835 ¢€,535
0,01 0,5 0,168 0,637 1,162 1,774 3.336 4,033 4,961 5,664 6,368
0,7 0,162 0,623 1,142 1,745 3,290 3,978 4,896 5,592 6,289
0,9 0,159 0,616 1,131 1,731 3,266 3,950 4,862 5,558 6,247

ol 1,212 2,327 3,426 4,652 7,703 9,045 10,82 12,17 13,52
0,3 0,472 1,238 2,032 2,931 5,195 6,198 7,531 8,542 9,533



TL

0,1

0,25

0,5

1,0

0,01

-

- w @

C000O0 O0O0O0O0 DOOOO OO0
O~Nukr ONOWRE ONOWH O,

00000
[(IENING, B ev I

0,254
0,190
0,166

4,338
0,904
0,396
0,240
0,177

7,439
1,567
0,634
0,325
0,196

12,707

2,799
1,110
0,505
0,235

0,212
0,066
0,045
0,040
0,038

0,840
0, 700
0,835

7,823
2,134
1,178
0,832
0,667

13,92
3,568
1,742
1,055
0,721

25,13
6,322
2,870
1,512
0,831

0,416
0,214
0,180
0,169
0,164

1,473
1,265
1,162

11,06
3,348
1,991
1,473
1,213

19,84
5,482
2,854
1,825
1,301

36,45
9,644
4,580
2,537
1,477

0,636
0,388
0,344
0,328
0,321

2,200
1,919
1,775

14,55
4,699
2,912
2,210
1,848

26,25
7,585
4,097
2,99

1,971

48,606
13,25
6,468
3,687
2,218
r)
0,893
0,598
0,542
0,522
0,512

4,045
3,584
3,341

23,13
8,061
5,227
4,077
3,466

41,88
12,79
7,198

4,903
3,676

78,39
22,11
11,14
6,564
4,098

= 0,75

1,553
1,146
1,066
1,033
1,016

4,866
4,326
4,039

26,88
9,546
6,255
4,910
4,188

48,72
15,07
8,569
5,881
4,436

91,39
26,00
13,20
7,837
4,934

1,846
1,393
1,301
1,264
1,244

5,958
5,315
4,969

31,86
11,52

7620
6,013
5,148

57,78
18,10
10,39
7,182
5,447

108,6
31,16
15,93
9,530
6,047

2,236
1,721
1,616
1,571
1,548

6,786
8,064
5,676

35,63
13,01
8,656
6,852
5,878

64,63
20,40
11,77
8,169
6,215

121,6
35,07
18,00
10,82
6,892

2,530
1,970
1,855
1,805
1,779

7,615
6,814
6,382

39,40
14,51
9,692
7,691
6,607

71,49
22,70
13,15
9,157
5,983

134,7
38,99
20,08
12,10
7,737

2,825
2,219

2,094
2,039
2,010



Ipodonxenue tabn. 3

e Eznpn 7,/7, pamsom

2 I 5 r 10 r 20 ] 1001 2001 500 l 1000j2000

0,1 1,019 1,639 2,206 2,825 4,350 5,019 5,906 6,577 7,249
0,3 0,306 0,661 1,013 1,409 2,403 2,844 3,430 3,874 4,319
o,1 0,5 0,109 0,328 0,507 0,845 1,558 1,877 2,301 2,623 2,945
0,7 0,057 0,220 0,411 0,639 1,231 1,497 1,852 2,121 2,391
0,9 0,042 0,176 0,340 0,540 1,066 1,302 1,619 1,859 2,099
0,1 8,847 6,238 8,290 10,46 15,71 17,99 21,02 23,31 25,60
0,3 0,668 1,364 2,009 2,713 4,446 5,208 6,220 6,987 7.754
0,25 0,5 0,216 0,576 0,940 1,350 2,379 2,836 3,442 3,903 4,363
0,7 0,089 0,309 0,552 0,836 1,564 1,889 2,323 2,651 2,980
0,9 0,048 0,195 0,374 0,588 1,148 1,401 1,737 1,993 2,249
0,1 6,515 11,11 15,06 19,21 29,20 33,55 39,30 43,66 48,02
0,3 1,208 2,467 3,599 4,716 7,781 9,079 10,80 12,10 13,41
0,5 0,5 0,394 0,989 1,561 2,190 3,747 4,433 5,345 6,036 6,727
0,7 0,145 0,462 0,794 1,172 2,126 2,549 3,113 3,541 3,969
0,9 0,058 0,229 0,430 0,668 1,128 1,565 1,936 2,217 2,498
0,1 10,83 19,77 27,48 35,59 55,06 63,54 74,76 83,24 91,74
0,3 2,179 4,551 6,658 8,901 14,33 16,70 19,84 22,22 24,60
1,0 0,5 0,751 1,815 2,802 3,871 6,483 7,630 9,151 10,30 11,46
0,7 0,270 0781 1,291 1,857 3,263 3,884 4,708 5,334 5,960
0,9 0,081 0,300 0,546 0,833 1,569 1,898 2,336 2,669 3,002



€L

R) i, =1
0,169 0,236 0,288 0,340 0,462 0,515 0,585 0,637 0,690
0,025 0,043 0,059 0,074 0,111 0,127 0,148 0,164 0,181

00000
ONmwLR

0,01 0,005 0,011 0,017 0,024 0,039 0,046 0,055 0,062 0,069
,7 0,000 0,002 0,004 0,007 0,013 0,016 0,020 0,023 0,026
,9 0,000 0,000 0,000 0,000 0,002 0,003 0,004 0,005 0,005
o,1 0,939 1,360 1,688 2,021 2,800 3,136 3,581 3,917 4,254
0,3 0,232 0,415 0,565 0,722 1,093 1,254 1,467 1,629 1,790
0,10 0,5 0,048 0,113 0,173 0,237 0,394 0,463 0,554 0,623 0,692
0,7 0,006 0,024 0,045 0,070 0,136 0,165 0,204 0,234 0,263
0,9 0,000 0,000 0,003 0,007 0,022 0,029 0,039 0,046 0,054
0,1 3,563 5,440 6,936 8,463 12,06 13,61 1567 17,22 18,78
0,3 0,534 0,980 1,353 1,742 2,668 3,071 3,604 4,008 4,411
0,25 0,5 0,119 0,282 0,432 0,593 0,985 1,157 1,385 1,558 1,731
0,7 0,017 0,065 0,120 0,184 0,348 0,421 0,518 0,592 0,666
0,9 0,000 0,003 0,009 0,021 0,058 0,076 0,100 0,120 0,139
0,1 5,875 9,488 12,43 15,46 22,62 25,73 29,83 32,93 36,04
0,3 0,962 1,832 2,571 3,344 5,193 5,998 7,064 7870 8,678
0,50 0,5 0,238 0,564 0,864 1,185 1,970 2,314 2,770 3,116 3,462
0,7 0,043 0,145 0,258 0,387 0,716 0,863 1,058 1,206 1,354
0,9 0,002 0,010 0,026 0,050 0,126 0,163 0,213 0,251 0,289
o,1 9,336 16,21 21,97 27,96 42,23 48,43 56,63 62,83 69,04
0,3 1,688 3,373 4,830 6,366 10,05 11,66 13,79 1541 17,02
1,00 0,5 0,476 1,128 1,726 2,371 3,940 4,629 5,541 6,233 6,924
0,7 0,108 0,331 0,563 0,826 1,488 1,781 2,172 2,468 2,764
0,9 0,007 0,032 0,070 0,124 0,282 0,357 0,457 0,533 0,610



Tabauya 4

Suavonnst pysmiwn Ny (£, /g o $a)

b

-—

e

., nupn fa=kt/mL, paBHOM
0,25 | 0,5 il.O [10,0 [ 25.0 | 56,0] 1.00,0

0,1

0,25

0,5

0,75

09

0,01
0,025
0,05
0,10

0,1
0,025
0,05
0,10

0,01
0,025
0,05
0,10

0,01
0,025
0,05
0,10

0,01
0,025
0,06
0,1

1,175 0,917 0,661 0,121 0,026 0,002 O
0,842 0,592 0,388 0,026 0,001 O
0,613 0397 0,237 0,002 O

0,437 0,252 0,128 0

1,332 1,235 1,075 0,273 0,060 0,006 O
1,193 1,011 0,767 0,060 0,001 O

1,019 0,776 0,511 0,005 O

0807 0,533 0,287 O

0,976 0,952 0,906 (0,373 0,085 0,007 O
0,940 0,884 0,782 0,085 0,002 O
0,885 0,783 0,613 0,007 O

0, 87 0,620 0,385 0O

0,426 0,414 0,401 0,253 0,060 0,005
0,410 0,396 0,392 0,060 0,001 O
0,399 0,391 0,363 0,005 O

0,390 0,359 0,257 O

0,159 0,157 0,157 0,110 0,026 0,002
0,157 0,157 0,157 0,026 0,001 O
0,157 0,157 0,160 0,002 O

0,156 0,148 0,110 O



IPHIIONEHHE 3

TipnMeps! THEPOrecIOTHYSCKIX PACUCTHBIX CXeM
3ALATHOTO APEHaka TOPOACKYX TePPHUTOpHIi

PaGouzit nocenox (puc. 1, I) pacnonoxern Ha neBoM
Gepery peku B XBOCTOBO#l 4WaCTH BopOXpaHmimma. I[eoo-
TO/IATONOTHYECKUES YCHhug TEPPHTOPMM XAapaxTepHayIoTCH
NecTppIM CIOXESHHEM: TIOYPEHHBIA CJIOR ¥ CYTIMHOK C Ipa-
suem (MmomuocTeio 1-1,5 M) ¥ BOgOHACHNIEGHHBIE nec—
9aHO-I"DABUIHEIE ¥ T'PABANHO-TANEYHEIe OTIIONKEHMd C Ba=-
nysavu (MomHocTBIO T-15 M), NOACTHNIAEMEIC INIAHUCTHI-
ME BOOOYNOPHEIMYM T'PYHTAMH. DONOHOCHEIH miacT wmMeeT
PeBKY© NJIAHOBYIO HEOQHOPOAHOCTH, KOMhHIMEHT juibTpa—
i xonebnercg or 1-25 po 100-350 m/cyr. Ocuop-
HBIM KCTOYHHMKXOM IIOATONJEHWE 38CTPOSHHOH  TepPPHTODHM
AIBJIEeTCE NOMAINOP YPOBHY BOAH B BOAOXPAHWIAINE, NOCTH-
raommit 10 M u pacnpocrpangiomuiice Ha 1,5-3 kM oT
pexu. Co cropoHm Gepera noprouiionmy — $GAXTOPOM City—
WUT TPYHTOBEIA NOTOK, GOPMEPYIOMWICA 3a CYeT oOpolue-
Hud CENBCKOXO3AWCTBEHHBIX NONEH.  3amuUTA TeppPUTOpMHA OT
NOATONJICHAS YMOA3EMHEIME BOAAMM COCTOET M3  CHCTEMBI
6eperopoit A~I" (mmua 6 kM), romopmo#t P=[1 (5,5 xm)
n xommnepoir B-B (3,2 xM) peH, apepcTapisiolX CO~
OOt OTKDHITEIE ApPEHaMHBIE KaHajmpl riyoumHo# 1-3 M. Pac-
CMAaTPHEBAETCE pACYeTHAS IEAPOreosoruYecKas cxema
6e3HaNOPHOrC OHOPOJHOIO NI&CTA C ONHOCTOPOHHUM n
OBYCTOPOHHEM NATAHNEM. HHMeHepHO-IY qporeoioryaeckuit
aHa/IU3 NOKasBIBAET Malloe BIVSHUE Ha pesylsrar pacuera
SpeHaxa nJaHOBOH ¥ BEPTHKANLHOK HEOAHOPOOHOCTH BOXO-
HOCHOI'O INI&CT&.

PacueTs! BBIMONHATCA METOAOM CYNEPIO3UIMM UIA ABYXJH-
neimoro (yvacrka AB), omHosmHeinoro (I'JI) u xomsuesoro (BB)
OpeHaxa.

Topon (puc. 1, II) pacnonoxeH B 30He BJIMAHNA BOAOXpPaHWIIH-
2 Ha mpaBoM Gepery pekH. 3auiuuaeMbii pailoH FOpofa HAXOUT-
CA B mNoliMedHO#l Teppace, CJIOXEHHONH COBPEMEHHBIM 2JUIOBHEM
(cyrnmuKH, TTHMABI C IPOCIIOAMY NECKa) , MommHocTbio 0 20 M. Ilop,
3TUM CJIOeM 3aJIeralT BEPXHCKAMEHHOYTOJIbHbIC M3BECTHAKY M OO-
JIOMHTHl TPEU[MHOBATHIE M KaBEpHO3Hble. MOMHOCTH 3TOro Cjos
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Puc. 1.1l
Heorpanwdena, K yKka3aHHbIM ABYM TOMLAM [IPHYPOUYEHDLI BA BOMO-
HOCHBIX T'OPH30HTa, FH/IPaBIIMIECKH CBA3aHHBIE Mexay coboil. Ko-
apdummeNT MIBTPAlMM BEPXHero BOOHOCHOTO ropm3oHTa K
xonebnercs or 0,1 go 0,35 m/cyT, moknero ky — or 20 o 50 M/cyr.

OcHOBHEIM HCTOIHMKOM MOATOILIEHUS 32CTPOCHHO TEPPUTOPHHM
ABNACICA TOANOP YPOBHA BOAbI B BOAOXPaHWIHINE, JOCTHT AL
8-10 M ¥ pacnpocTpanstomuiica #a 1,0—1,5 xM ot pexn. Co cropo-
Hel Gepera mopTomnAnuMM ¢aKTOPOM CIYXHUT TPYHTOBMI HOTOK,
dopmupylommiica Ha 11 u Il Hapmo/iMERHBIX Teppacax.
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3amTa TEePPUTOPUM OT HOATONIEHWS HOA3EMHRIME BOHNAMM
COCTOMT U3 OBYX JMHUI — MpUAaMOOBOIi ¥ rOJIOBHOM, NIPEACTABIIAIO-
mmx coBoil CUCTEMY JIMHEHHOIO BEPTUKANBHOTO APEHaXKa, COCTOHA-
IIETO Y3 PARA CaMOM3JIMBAIOIIUXCA CKBAKUH, COSRUHEHHBIX C FOPH-
30HTANIBHBIM KOJUIEKTOPOM, OTBOAAIIMM APCHAKHEIE BOABI K HaCoC-
HBIM cTaHmuAM, I'iTyOuHa 3aJ103KeHHs FOPU3OHTAIBHOM APeHb! 5—6 M.
PaccmaTpuBaercs pacueTHas TMEPOJIOTHIESCKAA CXEMa JBYXCIIOMHOIO
IJiaCTa ¢ HeOrpaHWYeHHOM riyOuHOl 3aneranns Bomoymopa. Wimxe-
HEPHO-TEAPONIOTMNECK Ul aHANIM3 YKa3kiBaeT Ha 3aTyXaHye JIBUDKECHUS
HOTOKA C IiyOHHOH. B cBASM C 3TMM pacueThl BHIMONHAOICA A
OOHOAUHEHHOr 0 FTOPH3OHTANBHOrO APeHaXa B ABYXCIOHHOI ToMue,

Topon (puc. 1, M) pacnoncixen Ha JeBoM Gepery B
cpenuell wacTr pogoxpanmmuma. OcHOBHAS €ro TEppPHTO=-
pug 3aHMMAaEeT NOBEPXHOCTHL nofmvet m I HagnoiMeHHOk
Tepaccel. OTIOXEHHS NOJME NPEeACTABNEHEI B OCHOBHOM
NeCKaMB MeIKEME NeyiepaThiME. lleppast  HapnoiMeHnag
Teppaca ClIOXCHa CYINIMHKAMEU M TKEIBIMA Cynecamu, 3a-—
ZeraioT Ha XesapCKHX NecKax, PacweTHRIH KosObAIMEHT
dmmsTpamma A KOTOpeIx npmHaT 10 M/cyT.

QOCHOBHEIM HMCTOYHHKOM INIOATOIICHHE 3ACTPOSHHOH Tep-
PATOPHHE IOpofAa ApideTCd NONIOP YPOBHE BOOLI B BOLO-
Xpauuimiie.

Ilme npepoTspamenus NOATOMICHHY W saboiaunbaHus
TOPOACKOA TEpPPATOPHH OQHOBPEMEHHO CO CTPONTENHLCTBOM
paM6 ofpaopaHus GHUIX NOCTPOSHB! CREAYIONME SAUTHLIC
COOPYXEHUD

BePTUKANBHRIL OpeHax B Cepepo-3anafHoil 7acCTH, KO-
TOpEIE COCTOMT ua JuuehHoli cmcremu 40 camMmoueMBaIO-
IMUXCH CKPaxwWH, COpachpBaiollEX BOAY B TpPyGuaTh@t KOI-
nekTop mmamerpoM 3500 MM, CKpAXUHLEI HECOBEPIISHHLIE,
rayounol 24-25 M3

OTKPHITLIE ©CTECTBSHHEIA NPEHANX, I OPraHu3anyy Ko—
TOPOr'0 HACHOMB30BAMACE NPYAR, COCTOSIMNAE B3 O3CP a
CTapil: YPOBHA NOQASPIKUBAIOTCH HA HHAKEAX OTMETKax
nyTeM OTKAYKH ¥3 HEX BOALI HACOCHLIMM CTaHIVSMMN.

PaccMmaTpupaeTca pacgeTHas TEOPOT'EONOrAYeCKas CXe-
Ma CeaHaNoOpHO'0 OAHOPOAHOTO NIACTA C ORYME OONACTH=-
MHA NUTEHUA: BOJOXPAHMIMIIE ¥ TEPPUTOPHAS OPOCHTEMLHOM
CHCTEMEI.

HroxeHepHO-THAPOr €OMIOrARECKEE anaiine SAIMTHRIX Me-
PONPUATAR NOKA3LIBACT HACTOATERBHYI0 HEOOXOMUMOCTL  pe=
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Puc. 1,111
KOHCTPYKIAY ¥ NOBLINEHUS HANSKHOCTH APCHANHRIX  CO=-
OPYXeHH#, & TaK¥e YCTPOACTBA JIMHERHOI'O BEPTUKAIHLHOIO
OpeHaxa.

TeppuTopra ropopa BHTENYTA BROML NpaBoro Oepera
BOAOXPANANHING ¥ 38HEMAET NOREPXHOCTH nofimer, 11m IV
rannobvermprx Teppac (pamc. T, IY). AnmosxamsHpte OTiIO~
XKEeHEd NPEefCTaBNCHE! NECKaME, CYNECAME B CYTVMHKaMHu.
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Paspes Becbma HEOAHOPOAEH O (UILTPAIMOHHEIM  CBOfi—
cTpaM, CcpeaHmit xoo¢hUIMEHT (UILTPaADMM 9THX  OTIOKE~
HBit, NpEHATH # Qg pacueToB, coctapiger 4,2 M/cyT.
BopoynopoM ciyxaT INIZHE! XApPbKOBCKOT'O noxemOpusa.
MomHocTe GesHanopHOTO BOJOHOCHOT'O I'OPH3OHTA  OKOJIO
12-15 M. Tlocne compaHus BOROXpaHmIAmA GOMBbIIEH wac-
TH TEPPUTOPHE IOpoAa YrpoXajio 3aTOINIGHAE ¥ NOATOMIIe=-
Hue. VmxeHepmad sanmTa COCTOUT M3 3eMISHOR aaMOE!,
npesaxa ¥ HaACOCHHIX CTaHmmii. BepTmxanoewii Geperomoi
ppeHax mmmuo# 3,7 KM BHIIOMHEH B BHAE JIMHEHHOT'O pd-
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Aa ckpaxuy ¢ maroM 50 M H pacnolloXeH BAOIL 3alnT-—
ot mamMOnl Ha paccrogumu 50-90 M or ee ocm.  Bopa
nogHEMaeTcd spimdramu B COOpHBIE GeTOHHO-TPYyGuaTEHIR
KOJIeKTOp, Y/OMEeHHH# Ha raybmse 1,5-2,5 M.  Pac-
cMaTpEBaeTCd pacyeTHad THApOreojiorudecKkas cxema of-
HOCHOAHOI'O INIACTa C T'OPH3CHTANBHBIM 3ajleradseM BOOO-
ynopa. Pacuers! Brimomsammch QM OBYX Cilydaer: npz
ORHOCTOPOHHEM NPATOKe (MILTPALMOHHEIX BOA TONBLKO H3
BOROXPAHWIMINA ¥ NPH ABYCTOPOHHEM IPHTOKE CO CTOPOHEI
BONOXPAHRWIMINA M €CTeCTBEHHOI'O NOTOKA IPYHTOBEIX BOR
CO CTOpPOHE! BOHOpasfena.

B peaymbTare npoBefCHHEIX PACHYETOB OBUIO YCTAHOBm
7IeHO, YTO BiMGHMe GOKOBOI'O NMPUTOKA I'DYHTOBLIX BOA CO
CTOPOHE BoOflopasfejla HEe3ZHAYUTENLHO ¥ NPH pacdeTe pac=
XO[A OpeHaka BIOJHE MOKEeT He YIUTHIBATHECH.

Iocenox pacronoxeH Ha NepoM Oepery BOROXpaHHIAIA
(puc. I, V). Paseuthi apech a/GOBHANBHENR BOMOHOCHBIA
r'OPABOHT NpPHYPOYeH K IeCKaM M CYIVIMEKAM  MOMHOCTBIO
okoio 23 M. Cpepmumit xoadpdmmreHT ¢unabTpamM® cocrap-
mer 10 m/cyr. TopmaoHT GesHanopHEIf, MOBOMLHO ORHO-
PQuHEIl HQ BCEM INPOTSDKEHWA. BOROYNOpoM CifyXkaT TIiIHHEBX
XapbKOBCKOT'O dpyca.

IhTanre BOOOHOCHOI'O I'OPH3OHTE OCYIIECTBIMETCE 3a
cyerT ¢mmbTpammz m3 popoxpanmmma (HIT - 16 M) c
onHOf CTOPOHEI M 3& CYET NPHTOKA CO CTOPOHB! Opollae=
MEIX MaCCHBOB, @& TaKXe 3a CyeT aTMOCHEepHEIX OCAa/KOB.
OGnacTy pasrpysku: MMMad ¥ CECTeMa NpZRaMGOBBIX Ape-—
Haxeid.

SamuTHEIE gpeHax mmEOR 9,9 XM BRIIOMHEH B BHAE
nuHeiiHoro pAfa Ckpaxud C mwaroM 50 M E  pacnoiioxeH
BAOMEL pam6rr Ha paccroguma 50-200 M or ee oCH.
Crpaxuuti B xommuectee 151 wr. rioyGusolt mo 30mMm
ofopynoBansl spimjramu. Bosa m3 ApeHaxHOf ~ CHCTEME!
CaMOTEKOM NO OTKPHITOMY KaHajly NHOoCTynaeT B jmMMaH,
OTKy[A OTKAYMBAETCH B BONOXPAHHUIMIIE.

JlepoGepexuada wacTs ropoga pacnoiioxeHa H&  aulo-
BHAJILHBIX OTIIOXEHHAHX, OrpanugeHa C OfHOI CTOPOHE! BO-
OoXpaEmmMmeM, C apyro# — Gomorom (puc. I, VZ ). Ammo-
BHA/IbHEIE OTIIOXEHHA NPEACTABJICHE! I'PaBHiHO-NIECYaHBI-
ME TO/NAMHE C NPOCIIOAMH CylleCell I CYIMHKOBR MO~
HOCTBIO 28-45 M.
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OCHOBHBIM HCTOWHHKOM TOATOINICHAS sampmeaeMoi
TEpPUTOPEA gBideTcd BopoxXpaHwimme. Vmxenepnas samu-
Ta TEeppUTOPWA COCTOHT ¥M3 AaMOp oOpajioBaEug ¢  NpH-
paMGOBEIM APEHAKEM, 6Eperonoro BEPTHKAMLHOTO HpeHa—
xa, pacnonoxennoro B 150 M or ocm pnemOwt, naTu BHa-
COCHBIX CTaHIM{ WAXTHOI'O THIA, HANOPHRIX ¥ BOMOOTBON-
HBIX KAHaB.
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Puc. 1.VI

Puc. 1. Tagporeonorugeckue pacyeTHHIC CXEMEl WHXKCEHEP-
HOf GAIUTH 3A4CTPOEHHEIX T'OPOACKHX TEPPUTOPHi oT
NOATONICHNS NOA3EMHEIME BOAaMu o6wexTos J-V71

@ ~ njan; § - paspesa N0 CTBOPY HAOMORATENIBHLEIX CKBA-
xuH: 7 - pamba ofpanopaumd: 2 — OCb GeperorOro Ape-
Haxa; J - oChb IOJIOBHOT'O ApeHaxaj 4 -~ HACOCHa# [pe-
HaxHad cTaeumpdj J — KONMbIEBO#H W ABYRMHEHHEIZ Topm-
soHTamHER OTKpEITHE Apesax; Il - npraaMOoBnii .  ro-
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Puc. 1, VII

JIOBHOR T"OPUSOHTAIbHEIE TPyOuaTHii APeHaX; Il - ecTecT=
BeHHpI! OTKpHITHIl (02epa) ¥ KOMOMHMpOBAHHEIX [PeHAX;
IV - Geperopofi KOMOGUHHPOBAHHEIA APEHAX CCAMOTEYHBEIM
otBogOM; U — Geperopoil OTKPHITHA MOPAIOHTAIBHEIA Ape—
Hax; VI — Geperopo#i KOMOWHHPOBAHHLIE APEHAX C IPUHY—
maremsHo# orxauxok pomery VI - Geperopo#k ®m  IOnORHO
€CTeCTBCHEB OTKPHITHA # KOMOGWHRpOBAHHEIR ApeHax
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Beperopoli apenax npeacrapisieT coGofi CHCTeMy Bep-
THKANbHEIX CKB&XuH, NPOCYpeHHEIX AO BOAOYIOpa HA IVIy—
6uny 28 - 45 M. Ofmee xoimyecTeO CKBaxun 440 mT.

[penexurie BOAM U3 CKBAXWH NOCTYNAOT B CH{OBELIC
TpyGonporonkl, YIOKEHHNE B [Be HATKY Ha rayGmue 4,5—
8 M, ® Mo HEM B NOK3EMHEIE De3epByaph HACOCHBIX
CTaHnai.

OrMeTk: I'DYHTOBHIX BO[ HA AaHMAcMOi TEpPPUTOPHA
pomxHE! cocrapiaTe 41,3-41,6 M n He npeprmuate 43 M
DaxkTAYECKH XKe IPYHTOBBIE BOMLH 3ajeralT Ha OTMEeTKax
43,6-45,4 M, uTo BpmIe npoexTHrIx Ha 0,6-2,4 wm.

Taxoe nojoxenue oGrICHAETCE INIAaBHEIM 00pPa3OM COK—
palleHEeM BOAOSAXBATHOH CIOCODHOCTH CKBAXWH H3-3a
YCHRIIEHHON KOJILMATAIMH TOPOAE B OGCHINKM CKB&KHH CO-—
JICBHIME OTJIOXECHUSMH.

TMocenox ¥ 3eMelbHLII MaCCHR PaChoOJIOKEHBI Ha Npa-—
BoM Gepery pexm B 25 kM ot ropopa (puc 1,¥I) Te~
ONOrEsg pajiona NpeACTARNCHA AGBOHCKEME  OTIOMCHEAMH,
TNPAKPHTHIMEA DOBCEMECTHO HETBEPTHYHEIME OTHOMCHUSMI.
YeTaepTudHsle OTOKEHAA NPESACTABMCHH a/UNOBUAINLHBIMEA
MOPEHHEIME T'PABUANO-NECHAHEIMA TONMIAME, CyNecaMH X
cyrmuxkavu. MomHOCTE 9THX OTiOXeHw# or 1,5 no
12 M, a pemrrmna KoadgiumueHnTa ¢uIbLTpamMM KoueGiaercst
or 0,5 mo 50 m/cyr. Hemocpepcreenno nopg HUMH 3ale-
TaiT OTIOKEHHUS, NPSACTABICHHEIe CRIBHO TPEIIEMHOBATEIMA
I KapepHO3HEIMA AofiomMuTamMu. MoOmMHOCTE BX HaMeHdeTCH
or 2 no 12, M, a xoad¢UIMEHT (EUIBLTPAIER pocTuraetr
50 m/cyr. HonoMaTel NOBCEMECTHO MOACTEIAIOTCE INIXHA~
MH, NPaKTAGECKH BOAOYIOPHBIMYU.

I'pysTOBRHIE BOMEI 3ajeraioT Ha IiIySuHe 2 M OT  IIO=
BEPXHOCTU 3E€MI CO CBODOAHBEIM BBIXOAOM K peke. B
HEHTPAIbHOR WACTH U3YHAEeMOrOo MacCHBA BCICACTBHE I'€-
OMOPGIONOrMYECKUK NPUYHAH 3ajieTaHud Ha TIOBEPXHOCTH
Ca6oNpPOHUIaeMEIX MOPEHHHIX CYTJIMHKOB M MECTHOI'O MO-
HIKeHua penbeda HaGmonaeTcd NOCTOIHHEIA 3ACTOR  MO=-
BEPXHOCTHHIX BOA ¥ 3abonawupanue. OCHOBHEIM HCTOWHH~
KOM IOATONJICHA] AB/geTC] BOAOXpaHm/mme. WmxenepHag
3amuTa ocelka COCTM™T X3 gamMOrl oOBasioBaHmd, HpH~
[aMO60BOro 3aKphHITOrO I'OPH3OHTAJILHOr'O APEHaxa, OGepe~
I'OBOI'0 3AKPEITOIO KOMOHHMPOBAHHOT'O ApPEHAaX&, OTKPHITO~
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TO XaHaja, HACOCHO# CTAHIWMM lepexauky u NpraaMGoBoro
KIOBETA.

PaccmaTtpapaeTcs pacueTHas THOPOreOOrAYECKaf Cxe—
Ma GeaHanopHOro OAHOPOMHOrO miacra. PacyeTsl  npona-
BeAeHH 19 OBYX YHACTKOP ApeHaxa; OTKPHITOrO Kasaja
7 3aKpHITOro GeperoBoro apexHaxa. B obomx ciygasx
ApeHa paclnojioxeHa MexAy BOJOSMOM M OTAQ/IeHHO# 06—
1acTRIO NUTaBud. PacyeT ywacTtka Geperoporo apeHaxa
BHINIONHEH 110 JOpPMYile BEPTHKAJLHOT'O COBEPIIEHHOIO Ape-
Haxa C y4eTOM AONOMHWTENBHOTO PATOKA CO CTOPOHLT
BOAODAZASTIA.
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