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PE{OMEHAAIVMA 10 'HIPOTBEONOTMYECHHIM PACHETAM I OIPELENENA
'PAHML 30H CAHVTAPHUW UXPAHH JION3ENMHEX HCTOYHVKOB XO3#4NCTBEHHO~
[MTLEBULV BCLOCHABNEHMA. M., BHlM BOJT'EO, IS83, crp. 102 (Bececons-
HER HAVUHO-UCCASNOBATENbCKUN MHCTHUTYT BOJOCHAGXRSHUR, KaHaniusza-

UHMH, THRPOTEXHMUECKUX COOpYXeHHIl M MHREHEPHOR I'MIPOIreOoNoIuH
BHMM "BOS'kO" Iocerpos CCCP).

PexoMeHmauuy N0 PUAPOrE0JOPHUECKUM paAcCUeTaM INA OIpeneveHus
30H caHurapHoft OXpaHH NOx3e.HHX HCTOUMUMKOB BOAOCHAOXEHWsS COCTAB-
JeHH B OTneNe uimeHepHO® ryuaporeonorms Bcecomsnoro sayuno-uccie-
nosarenbexoro yHeruryra "BOULEO™ raHnanaraMy TeXHMUSCKMX HAYK
H.H. Jlammm # ALE.Opanoncxoft.

PeroMarniay¥y CONEDPEAT OCHOBHHE MONOXSHMA 00 OpPraHusaly
304 caHurapuc oxpaHy (3C0) BonO3aGOpPOB NO3EMHHX BOZ, AHAIKTH-
yecKue u rpadoaHannTUueCKue MEeTON PACUSTOB IJA QNpefelieHWUA
rpasuy 300 Bon03200p0B B PA3JMUHLX IARPOrEOAOIUUECKHX YCROBUAX.

PexoMernaipM NpenHA3HAYEHH IJIA POERTAPOBMWKOB M H3HCKATE-
nefi, paorammux B 00AaCTH BOLOCHACXEHKA.

Tatn.3, un. 28, 616x1.8.

PexoMeHpaiuy nyGLBKYOTCA B COOTBETCTBMM C DCHEHMEM CeKIMM
HIC unmeneproli runporeosorun HIC BHUM "BOL'EO™ or 30 mapre
19680 r. ¥ pemeHueM DPERAKIMOHHO-U3RATENLCKOI'O COBETA VHCTUTYTA,
YTBEpPELREHN TMPEKTOPOM MHCTUTYTa wiwkopp. AH CCCP C.B.fxosxesum.

Hayunnt pepakrop - k.r.H. B.C.Azexcees



[IPEACIOBUE

Opranusaima 304 canurapHoit oxpaun (3CO) Bono3aGopos HOHIEM-
HHX BOR - ONHO #3 OCHOBHHX MEPONpPUATUA 110 3amuTe OT 3ArpA3HEeHUS
NOA3EeMHEX BOX, MCIONbBAYEMHX IAA X03ANCTBEHHO-NUTHEBOI'C BOJOCHAG-
XEeHUA .

O6ocHoBaHue paaMepoB BTCPOro ¥ rperhero nogcoB 3C0 Bogmosabo-
POB NONS3EMHHX BOJ ROJDXHO NPOBOAKWTBCH METONOM PHIDPOr€0.OT'MUSCKUX
pacueToB B CoOTBETCTBUM ¢ “ilosoxeHue. o MNopaAnke MPOSKTHPOBaHUA
¥ JKCNAYATEIMHU 30H CAHUTAPHOK OXPAHH HCTOUHUKOB BONOCHAOKEHUA
¥ BOMNOIPOBONOB X03AfiCTBEHHO-NUTLEBOrO HasHaueHua” ¥ 2640-82, yr-
pepkieHHoM 18 mewxabps 1982 r. 'nasHuM rocypnapcTBeHHEM CAHWTAPHHM
spauoM Cowsa CCP,

MaTepuanu no sonpocaM MeTCnh.M I'MIPOIeONONHUECKHX DACYETOB
s ofocHosauua rpanun 3C0 BOno3aGopes NON3eMHHX BON COREPXATCH
B OTHENbHHX KHUIaX, CTAThAX, METONMUECKUX DYKOBORCTBAX, NOCBSAMEH-
HEX Pa3JIMUHNM aclexrTaM PHADOreOJOTMUECKHMX uavuckanuit ¥ uccaenopa-
HK#t, OOHAKO cBOoaHafA pafora 10 Has3zBAHHOMY BOMNPOCY OTCYTCTBYeET,
UCCHERO0BAHO MAJIOE UKCJAO PACUeTHHX CXeM ; KpoMe TOI'o, HEeKOTOpHE
METONMKY U pexoMempaimu ycrapein. [looroMy onHOBpEMEHHO C YUACTH-
eM B padore Han paspaborro# lloroxenus o 3C0, BHUW "BOAIRO" nop
pyxoscncTeom| npod. &.M.Bjuesepa |nposoaniuch MCCTENOBAHMA N0 YTOU -
ReHUD METCHUKKM PMUAPOTEONIONMUECKHX pacueToBn )i O00OCHOBAHUA I'Pa-
auy 3CO. Hacrosmue PexomeHpaliuu ABASKOTCA PEe3yNbTATOM 3TUX HUCCXE -
NOBaHUH ; HCIIONB30OBAHH TAKXE IaHHHEe, CIyOJMKOBAHHHE N0 BTOMY
BOTIPOCY ApYruMu asTopamu paHee (CM.CRUCOK AUTEDATYDH).

PexomeHpaliun cocrapneHs H.Ho.JanuuseM u A,B.UpagoBckoft,
Pacueru, rpaduxu sHunonHeun A,B,Edpemvosoft, T.M.Hymvkosofi n B.H.
JlbBoBO#.




I, CAHHTAPHAAi OXPAHA BOJLO3ABOPOB [IOZ3EMHHX BOJ

I1.1. O6mue nonoxeuusn

I.1.1. BonosaGopu nomaeMHHX BOX MOJUSHH PACHOJATATHCA, KAK
NPABWIO, BHE TEPPUTOPUM MPOMBIINIEHHHX Npeanpuarsit u xunolt sacrpoit
k. fna yerpoiicTsa Bono3afopoB IOA3EMHHX BOJ X03AlCTBEHHO-NUTHE-
BOTO HA3HAUEHUA NP UBHCKEHMAX BHOUPANTCH YUYACTKH BONOHOCHOI'O
[LIACTA, B MPERENaX KOTOPHX ION3EMHWE BOOH YHOBRETBONSWT TLeOOBa~
HUAM TOCY2PCTBEHHOI0 CTaH.apTa 110 CaKTePUOJOrHueCKuM [10Ka3aTe-
M4 U XYMHUECKOMy cocTaBy. OTKIOHEHMA MO OTNEnbh'Hl MOKA3aTeNaM
COCTABA U ~policTE BOAH JONYyCKALTCA NPY YCIOBKY TEXHUKO-IKOHOMH-
YECKOWX BO3MOKHOCTH OCYMECTBJIGHUA MEPONPUATUN MO OUACTHE X YAYyU-
'eHUY KauecTBa& BOLH Ilepen nomauvelt ee norpeduternv.

[lpy ske: Tyaraiuy BOmO3alopa, ORHAKO, BO3MOXHO UBMEHEHHE
KAUECTBa MON3EeMHUX BOL M €I'0 VXVIDeHKe BIUIOTh N0 SHAUKTENBHEX
ornoHerult or TpeCoranuit I'OCTa. OcHoBHmMM npuumHamy 9TOro ABMNA-
OTCA: NPHBJeUEHKNE 3AIPASH.HHHEX Bon u3 Oaumallinn i 5K, KaHajoB
U 1P, TOBEPXHOCTHHIX MCTOUHMKOS j CUALTUENMUA, B BOOOHOCHHR ruiacT
3arpA3HeHHEX BON C NOBErXHOCTH 3eMnu B palloHe BonO3a00pa ; fnepe-
TeKaHWe B DHCOAyATHpyeMbl BOROHOCHH! I'OPH3OHT NON3EMHLX 304 M3
CMEXHOI'0 NO paspesdy SArPA3HEHHOr'0 BONOHOCHOPQ I'OpPM3OHTA Uepes
"AIUTONOTHUECKHE OKHA" B BOHOYNOpe, uepes3 BHUENmMKE U3 CTPOA XU
He3aTaMIIOHHPOBAHHHE CKBAXMHE I OD.

1.1.2. ina mpenoTspalleHUA 3aPPA3HEHUA BON03afopa MOJL3eMHHX
BOJ, BOKpYP Hero cosageaeTca coBa cauurapHoft oxpauw (3C0), cocroa-
masd UA Tpex NOACOB, B KOTOPLIY OCYLECTBISNTCH ClieljtejbHhie Mepo-
NpUATHA, HCKNYaDIHe BOSMORHOCTL MOCTYINJACHUA 3arpsasHeHul B BONO-
safop 1 B BouoHocH:l ninacr B pafione BonmosaGopa. B aponosnxHenue K
9TOMY NPEAyCMATPUBASTC:, UTO BORO3200pH NMOAIENHHX BOL IOJIKHH
paACIIoONaraThci, KaK YRA3AHOY, BHE TEpPPATOPHM INPOMLEIUIEHHHX Mpef~
NPUATKA U HaCENeHHHX IIYHKTOB.

I.1.3. llo xapakrepy 3arpA3HANOHX BEUECTB BHIEJASOT IBA OC-
HOBHHX BMIA 3alPPASHEHUA [10JI3eMHHX BOL Y MHUKPOOHOE M XHMMUECKOE,

nkpoliioe sarpasHeHue oOYCJAOBAGHO NOCTYIIEHHMEH B BOJLOHOC-
HEt IIACT HEOUMMEeHHHX CTNUHHRX BOR (XxX03afCcTBeHHO-GHTOBHX, JOXAe~
BHX, TAJNHX, MOSUHHX, WMHOUJIBTDYIUKXCA C TeppuTopuk xuioft 1 mpo-
MHIJIEHHOH 3aCTPORKM, ¢ XMBOTHOBOMUECKUX M NTHLEBONUSCKNY (epM,



noneit acceHusauuMu X MAbBTpalMM, NpK yTeukax X aBapulMux clpocax
#3 KAaHAJINZAIMOHHKX ceTell M coopyXeHui), & Taxxe peuHHX BOJ, Sar-
DASHEHHHX 3TUMH CTOUHEMM BONAMHU. JNKHA& IyTH NpojxBHUReHUs OonedHe-
TBODHEX MUKPOOPraHW3IMOB B BOJOHOCHOM I'OPM3OHTE 3aBHCHT OT THIPO-
reoJoruueckux axrTopos {(CKOpPOCTH NBHEEHMA BOAK, JHTOJOrWYecKuit
COCTaB NOPOA), BHia MAKDOOPI2HM3MOn M KX KOJAWUECTBa, HO IIpH

5TOM OIDAHMUMBAETCA BPEMEHEM BHLKMBAEMOCTH M COXDEHEHUS BUDYIEHT-
HOCTU MUKDPOOPI'aHU3MOB B CHNEHUTUUECKNX YCHAOBUAX BOLOHOCHOI'O ILiac-
T&, XapPaKTepuU3yomuxcad OTHOCHTEJAbLHO HM3KON Temneparypoif, OTCYTCT-
BUEM OCBENEHHOCTH, HaXIHuueM MUKDOGOB-aHTAT'OHUC TOD n

Ip. OCOOEHHOCTH.M. TaKyM 00pa3sOM MMKPOOHHE 3aAI'DASHEHHUA B NOL-
36MHHX BOHAaX HeyCcTOMuMBH, HECTAOWUAbHH.

Bpems Br=yBAEMOCTH (OJE3HETHOPHWX OPI'aHM3MOB B O 3EMHEX
BOJAX ABJNACTCA BAXHNM IlapaMeTpon npy¥ ompenenesuy pasmepop 3CO 3
MO AAHHHM CHENMANbHHX Hcchenopanult ouo focruraer I00-400 cyr.

danepryBaomee BIAHAHME HA pacHpoCTpaHeHue MY JOOPPaHK3MOB
B MOA3eMHHX BOAAX OKA3HBAET, KPOMe TOI'0, KX auCOpOLMA B NOPORAX,
o0pasyniinX BOAOHOCHHR mnacT, B cBA3K ¢ TeM, UTO BOIMUYKHA axCcopO~
IIMX MUKPOOPI8HH3MN B B MOPOAAX OYEHb M3MEHUMBa M enle MaJ0 U3yue-
Ha, INA KOJUYECTBEHHOH XapaKTEeDPHCTHKY 3a4epKMBANLEerc BJMAHUA
ancopbuyu, Kax npaswio, HeOOXOAMMH SKCHePUMEHTH B rose JuGo B
nadopaTopun Ha o6pasiiax Nopon Ik IIYATHPYEMOr'0 BOLOHOCHOIO IaC—~
Ta, & WHOTAAa ¥ MOpon 30HH adpawid. [lodrody mpu obGocHosammu SCO
BONO3a0ODOB INOJIEMHHX BOL SRCOPOLMA ¥ Apyrue daxrTopw (Kpome
BLKMBAEMOCTH ), OTPAHNUHMBAKNTNAE BOIMOXHOCTH DACHPOCTPAHCHUR MUKDPO~
OpPraHM3MOB, OCHUHO, HE YUMTHBAKNTCH ; yueT aTmX QaxkTopoB RO tKa-
€TCA TOJBKO B CAYYARX, €CM KX BAMAHME PE3KO BHPAXEHO ¥ 38KOHO-
MEPHOCTH IPOABJISHUA ROCTATOYHO U3YUEHH.

I.1.4. CcHOBHHMM KMCTOUHMKAMHM XMMIUECKOT'O 3arpA3HEeHMA NOx-
3EMHEX BOA, ABAAOTCA: I) NpPOM3BOACTBEHHHE CTOYHHE BOMH, MNOCTYMNAK—~
mMe B BOgOoeMH ¥ (UALTPYHIUES B IDYHTH HA TEPPHTODPHU NPOMBIVISHHHX
npennpuAaTHit, HailonuTenei U APYIrHX COOPHUKOB MPOU3BOACTBEHHHX OT-
XOJIOB ; &) 3arpA3HEHHHt CeNbCHONOIANCTBEHHHMY YNOOPEHNAMM K A0~
XMMUKATAMK TIOBEPXHOCTHEA CTOK } 3) CKIANH ANOXMMKKATOB M MyHe-
PaIbLHHX yA00peHuit, 0asH ropoye~-CMa3OUHHX MATEPHANIOB K APYTHE
OOBEKTH, KOHCTDYKIMM KOTOPHX HE UCKANUADT YTOUKH B I'DYHT CTOU-
HHX BOMN, TCXHOJOMMUECKMX PacTBOPOB, BAI'DA3SHEHHHX IOBEPXHOCTHHX



Wy

BOJl. O&I pA3HeHMe aTMocdepH M NOUBNIa30-AWMOBLIY BLOPOCAMM TaKRE
BACUET 3& COOOff yXymmeHue XHMMIUECKOT) CcOoCTaBa INOoR3eMHHX BOXR.

Hpu npoexrupoeanmy 3CC BON032aG0pOB NOA3IEMHHX BOZL YCJOBHO
HPULMLICHOT, UTO [IOCTYNL. 3MKUEe B BOROHOCHHM INACT XHMMUECKUE BemecT-
BA ABJNSITCA ral0uibHEIMH, T.€. He U3MEeHAMMM CPO{f COCTaB U KOH~
LHEHTpaLKD B pesyabTaTe B3amMoiciicTBMA C NOASEMHEMM B( 1aMM U NO-
ponaMu ; BCJIE .CTBHE 3TOr'0 cralulibHuEe BEHECTB& MOI'YT NEPEeHOCHTHCA
MOTOKON B MJacTe Ha COJAkmMEe paccToaHusa. B nefcTBHUTEIBHOCTH HexO-
TOpHE XMMWUECKMEe BeleCcTBa MOPYT aXTKHBHO B3amogelicTBOBATL C NOJN~
3eMHEMM BOJAMM M NOPOdamMi, UTO NpUBOAHT K X coplUuu, BHIALEHND
B OCANO0K, H3MEHEeHUW MEPBOHAUAJILHOTO COCTSB& ¥ B peayiabrare - K
YMEHbLIEHH XOHIEeHTPalMM B BOLOHOCHOM ILIacTe II0 NMYyTHU ABMXEHHA,
COKpallEHUI0 CKOPOCTH IEBUECHUA 3arPA3HeHMP ¥ OrpaHNUUYeHHMId NAaABHOC-
TH uX pacnpocTpaHesuna. UgHarko, Kaxk M JUI8 MUKDOOHEX BarpasHeHuft,
(M 3UKO—~-XKUMUUECKHUE NpPEeBPalleHUuA XUMUUSCKUX BEleCTB B BOLNOHOCHHX
MJacTax MOIYT YUUTHBATBHCA Mpu npoexrupopaHiyu 300 ToabKO B ciyua-
X, ©CIAW DTK NPOLIECCH PE3KO BHpAaXEeHH ¥ UX 38KOHOMEPHOCTH JocTa-
TOYHO H3YUEHH,

I.1.5. lipn onpepeneuun pazmepo 300 Bop03a060p0B NONIEMHHX
BOL, & TaKxe CAHUTaPHO-O3NOPOBUTENBHHX ¥ 3aUUTH X MEpo-
MpUATHE B npenenax < .U NOJKHHE YUMTHBATBLCHA IUAPOI'E0JOrHUEecKHe
yCJOBUS U, B UACTHOCTH, €CTECTBEHHAA S&IMEHHOCTDL MNOL3EMHHX BOX
OT HOBEPXHOCTHOD'Q 3arpiA3HeHUA. SamMmEeHHOCTb JKCILIYyaTHpyeMoro
BOJNOHOCHOT'O IOPHU3OHTAOUDEAL]AAC TCA BO3MOKHOCTIN U HHTEHCH BHOCTRH
MOCTYIVIEHUS B HEro 3arPASHEHHHX BOI C INOBEPXHOCTH 3eMIM MM U3
peit, 03ep ¥ Lp.BojoeMOB. C oTMX nosunuit MOMHO BHEEAMTH < OCHOB~
Hbl@ [DYICH [HONJEMHHX BOL — 3alUIEHHHE H HEefOCTATOUHO 3aljUeHHHE.

{ samvieHHuM HOA3€MHHM BOJAM OTHOCATCA HAIOPHHE M (e3Halop
He MERNNACTOBHE BOJH, KOTODHE MMEnT B npefenax bcex nogcos 3C0
CIVIORHYY BOXOYTIOPHY® KDOBJK, HCKIDUSOIYER BOSMOXHOCTL MECTHOIO
IMPaHHS “3 BHIIEJIEKAMKX HEeLOCTATOYHO 3amMU{eHHHX BOIOHOCHEX IOpU-
J0HTOB WAK C NMOBEPXHOCTH 3EMIM ; NOJNEHA Ta&KXe OTCYTCTBOBATH HE-~
HOCPENCTBEHHAA CBA3L C NOREPXHOCTHHMH BONAMA.

{ HegmocTaTOUHO 3amumMEeHHHM ITOASEeMHEM BOXaM OTHOCHATCA:

a) PpYHTOB: : BOGH, T.€. NOJ3EemMHHE BOIOH [EepBOI'0 OT IOBEpX-
HOCTH 3eMIN 6e3HarOpHOPO BOJNCHOCHOPQ TOPKH30HTa, [OJYyUawero
MHTAHME H& [L0Maun ero PacIpoCcTPAKeHNA ;




6) HanopHwe ¥ OE3HANOPHHE MEXNAACTOBHE BOIHN, KOTODHE B
ECTECTBEHHHX YCJIOBUAX WAX B peayabrarTe CHuxeHMA Hanopa (ypobH#)
IpH BKCNOXYATAUMHM BORO3abopa nosyuawT nurTanue Ha mwromanun 3C0 us
BHIIEJeXamUX HENOCTATOUHO 3alMeHHHX BONOHOCHHX I'OPUIOHTOB Uepes
AUTONOMMUECKUE OKHA MAM NPOHMLIAEMHEe MOPOIM KPOBJK, 8 TAKXE M3
BOROTOKOB ¥ BOJOEMOB IIYTEM HEeNocp CTBEHHOR IHEPARINYECKON CBA-
3H.

B KOJAMYECTBEHHOM OTHOWEHMM CTENeHb 3AMMReNHOCTH BOJLOHOCHO-
I'0 IropyuaoHTa OLEHV3aeTCHA NO BPEMEHM IABUXEHUA 3ArpaAd3HeHu$t oT no-
BEPXHOCTH 3eMIM N0 KPOBAK JKCILIYATHDYEMOI'0 BOAOHOCHOrO TOPU3OH-
T8 Yepe3 TOJIy NepeKpHBaAnINX ROPOL. OTO BpPEMA 3ABMCHT OT MON-
HOCTH, PWIBTPAUMOHHHX CBOH#CTB, NMOPUCTOCTYH NEPSKPHBANIKX NOPON
H PPaXMEHTA Hamnopa IpH BepTHKadbHON dunbrpaiyn. [Ipu oueHke cre-
[IeHM BAMMIEHHOCTH XMeeT 3haueHue, KpoMe TOr'o, BWI 3AarpasHeHuit.

Bcny Bpema asuxeHMa meHbme 100400 cyr, BonoHocHu#t ropu-
30HT ABJAECTCA HEJAMMIEHHBM OT MUAKPOOHHX 3arpasneHuit, ¢uUabLTpyD-
MUXCA uepe3 NopPeKpHBanIy® TOJY MOPON. BCAU BpPEMA LBUXSHMSA MEHbe
me 29-0 JseT, BONOHOCHHA IOPMIOHT He JamMmMeH 0T  CTaGHUALHWX
XHMUUCCKMX 3ATrpA3HEeHUH B nepvon OCHUHO NPAHMMASMOIO ITPOEKTHOIO
cpoka paloTH Bvj038060pa.

I.1.6. B cayuasax, xorma sajeraomas Han BOLOHOCHLM I'OPH3OH-
TOM TOJIHA [IOPOX He ofeclieuMBaeT ACTECTBRHHYD 38MMEeHHOCTbL Noj-
36MHHX BOJ OT MOBEPXHOCTHOI'O 3SAI'DA3HEHUA, 3amuTa BOARO3Abopa B
npenenax 300 pearusyerca CNEUMANbHEMM MEPONDHATHAME TaK, UTOOH
SO3MOXHHE HMCTOUHMKH 3arpA3HCHHA ObUIM yaaJeHw 3a rpaHuiu 3C0 Ha
PACCTOAHUA, ITDU KOTOPDHYX NJUTENBHOCTH ABUXSHUA 3ArpA3HeHU#t no
[NacTy X Bogo3abopy OyICT He MeHee 3anaHHOH.

A BOR03260pOB, I'le KOJIWYECTBO 3ANACOB MNOX3EMHHX BOX
NO3PONAET HEOIDPAHUUEHHYD® BO BpPeMEeHK IJIUTENbHOCTH OSKCIUIYATALMH,
BOROHOCHH{ FOPU3OHT JoJiXeH OHTh 3amumeH OT JXOOrc BUAA 3ATrpPA3He-
HSlt Taxxe Ha HEeOr'PaHUUYEHHHA CPOK.

I1.1.7. HeoGxonMMOCTh W MOPAROK NPOEKTHPOBAHMA U BKCIIyATE-
1K 30H CAHMTApPHOHA OXPAHHR MCTOUHMKOB BOACCHADXEHUA ONPEIEeNReTCH
INPEKTHBHHMKM YKA3AHKAMU rocynapcerseHHnx opraHos CCCP. C 1937 r.
neficreyer nocraHosnexsue LMK n CHK CCCP "0 canuTapHOR
OXpaHe BONONPOBOAOB M HCTOUHMKOB BOINOCHAGKEHHA", K HEMy OHJM
COCTABJAGHH COOTBETCTBYDUIME HHCTDYKUMM M YKA3AHUA 110 "POEKTHPOBA-



HWD 30H CAHUTAPHOR OXpaHu , KOTODWE K HaCTOAMEMY BpEME HM
OTMEHE HM . Hosoe Tllonoxenue o nopsanxe npoex-
PUPOBAHUA M SKCIIJIyaTaIMy 30H CAHUTADPHON OXpaHH HCTOUYHUKOB BONO~
CHa0XeHUR K BO; TPOBONOB XO03ANCTBEHHO-IINTHLEBOr0 HA3HAUEHUA"
(B 2640-82), cocraBneHHOE HA OCHOBAHWYM BHIIEYKAZAHHOI'O [OCTAHOB~
denus IMK u CHH CCCP or 1937 r., a Tarkxe ¢ yuerom "OcHoB 3aKOHO-
natanberBa CCCP m cowsHnx peciryGaMk O 3ppaBooxpayeHun™ (I1969)
u "OcHos BogHoro saxoHoparensc Ba Comaa CCCP u cowsHux pecnyOank’
(1970), yrsepxueno I'apBHMM MOCYRAPCTBEHHHM CAHWTAPHHM BPAUOM
CCCP I8 pmexatpa 1982 r.

"[lonoxenne" onpenengeT NOPANOK NPOSKTHPOBAHMA M OKCHAyaTA-
UuM SOH caHMTapHolt oxpaHR (3C0) HCTOUHMKOB LEHTPANK3OBAHHOIO
BOAOCHAOXEHUA ¥ BOJ03a00pOB, NOgamIMx BORY XoaalicTBeHHO-NUTbEBO-
I'o Ha3HAUeHMA JJIA HacCeJIeHUs, NepcoHaNa NPOMHIIEHHHX NpepipuaTHil,
a TaKke BAA NpeRnpuATHil, TpelOyrmux BOALY MHTHEBOI'0 KAayecTsa.

BoanoxnocTs opranmsammu 3C0 ompepnensercs Ha cTamuy BHOOPA
HCTOUHUKOB LIEHTPAIM30BAHHOI'O XO3RHCTBEHHO~NMUTREBOIO BOyOCHAOXE~
HAA npoerrypopadne 3C0 OCHOBHBAETCA Ha MaTEPHAANAX IUIPOreoNorH-
YECKHX, I'MIPOJIOPHUECKHX, CAHMTADHHX H3IMCKaHHU.

flpoexr 3CO Bxonur B cocTap NMpoexTa X03AiCTBEHHO-MMTBEBONO
BOAOCHAOXGHHA ¥ paspadaTHBaeTcs BMecTe ¢ HuM. ' poekt 3C0 W mnax
CAHUTADHLIX MEpPONPUATHE, pPeAHASHAUSHHEX mAf ofecneueHusg Tpelye-
MO0 KauecTBa NONSeMHHWX BOJ, AONXHH ONTH COLXACOBAHH C Oprar aMi

¥ YUDEELEHHAMY CAHUTADHO~INUIEMHONOrMUecKOol cayxOH, opraHaMmu

fI0 PET'yNIUPOBAHWD MC.!ONB30BAHMA M OXpaHe BOA, OpraHaMyu KOMMyHalb-
Hora xos«aficrea, oprasamu cucTeMH MuHucrepcrsa

1.2. Hasnauyemme nosacos 3C0 ¥ ompenenexine MX I'paHull.

[.,R.1. B cocras 3CC mxomar Tpu nofaca: nepbBHil nosc - nogc
¢rporor. pexuma, BTOpo#fi K TpeTHil noAca - NOAC& OrpaHWueHMii.
Hepsuii nosc 3C0 BKADUAST TEPPUTODUD PACNONOXSHMA BONO3a6OpOB,
IAOAN0K PACOONOXEHHMA BCEX BOAOIPOBOAHLIX COOpYXEeHWHM M BoOgoONoOA-
Bojpsutero xasasa. OH yCTAHABIMBAGTCA B L|8NAX YCTPaHEHHMA BO3MOX-—
HOCGTA CAYWallHOrO niM YMHAJNECHHOI'O 3arPA3HEHHA BOIMH MCTOUHUKE B

MacTe pacnoAOXeHHA BOJ03ACOPHHX K BOLONPOBONHHX COOpYXeHuil.
Fpanutia nepsoro nosgca oCU ycrTanaBnMBaerTCqd B PACCTOAHMM HE



meHee 30 M oT BOJO3200OpA ~ NPK UCIONLIOBAHUM IaMMNEHHHX [N0I36eM-
HHX BOR ¥ B paccTosnuy He MeHee S0 M - NpU MCNOAL3ORAHMH HEHOCTATOU-
HO 3aNUIEeHHHX NOoN3eMHNX BOX. llpy MCenoabaoBaHuy IPYIIN TON3EMHHX
BOJI03a00pOB I'paHuila NEPBOro Nosgca IO0JXHa HaXOLUTHCA HA pacCTofA-
Huy He MeHee 30 M n S0 M CCOTBETCTBEHHO OT KpalflHMX CKBAXWH WM
MAXTHHX KOJOXIeB.

B ormenbHHX chaywasx a8 Bono3afopoB, DACHNOJIOXEHHHX He Tep-
puTopuH o0BEeKTa, MCKINUARMEro BO3MOXHOCTH 3arpA3HEHKA IOUBH M
MOJ3EMHHEX BOJNl, & TaxXe I BON032a00pLB, DACNONOXCSHHHX B Onaro-
[IPUATHEX CAHUTAPHO-TEXHUUECKMX U IHIPOIeONOTMUECKMX YCHIOBUAX,
rpasvily nepsoro nosca 300 jonycraercs NPUOANSUTHL K BOAO3a60pYy
[10 COPRACOBAHMI ¢ MECTHNMU ODPAHAMM CAHATALHO-ISNUIEMHOJOIHUECKoh
CAyxOl Ha paccrosuve 10 IS M u €5 M COOTBeTCTBEHHO.

Ipu ucxyccTBeHHOM [ONOJHEHUU 321acOB NOJNPEeMHHX BOf, I'faHH-
L{a Nepeoro noAca JOJXHa YCTaHALJIUBATBCA Ha PACCTOAHHU He MeHee
o0 m or Bono3abopa, He paccToAHMM He MeHee 100 M oT uHgmIbTDA-
HMOHHHX coopyieHult (GacceflHoB, KaHaIOB ¥ Ip.).

Ina Geperossx (MAGMALTPALMOHHHX) BORO3a60pPOB MON3EMHEX
BOL B I'DAHMIN [ED30I'0 nojca HeolXoQuMMO BKANUMTL TEPPHUTOPHD
MEeXIY BOIO3a00DOM U IOBEPXHOCTHHM BOJIOEMOM, ECJAR PACCTOAHME
Mexny Huum mexee ID0 M, g noppycaopux oposacopoB 3CO caenyer
NpenycMaTPUBATE KAK N NOBEPXHOCTHHX MCTOUHHKON BOHNOCHAOKEHHUA.

I1.£.2. Bropoit nosc 3C0 npenHasHaueH IAA 3&MUTH BOLOHOCHO-
PO FOPM3OHTA OT MUKPOOHLX 3arpAsHeHMit ; NOCKOJbLKY BTOpO# NosAc
PacCIIONOXeH BHYTDPM TpPeThHEro IosAca, OH [penHasHaueH TaKxe A
SaIMTH ¥ 0T XUMUYECKOIO 3arpsa3HeHMu:.

OCHOBHEM NapaMeTpoM, ONMpEeNeAANNAM DACCTOAHUE OT IPAHULH
Broporo nosca 3C0 no eoposadopa, SABAAETCA pacueTHoe Bpeha T
TPOABHXEHUA MHKPOOGHOI'O Jarpal3HEHHUS C MOTOXKOM NON3EMHHX BOX K
BON03a00py, KOTOpOE€ AOJNXHO OWTH AOCTATOUHHM TAA Y1DATH XM3HE-
CNOCOGHOCTH M BUPYACHTHOCTH [IATONEHHHX MHUKPOOPIAHHAMOB, T.8. NAf
9QPeRTUBHOI'O CAMOOUMIEHNS.,

I'parsmia BTOpOTO mosaca 3C0 onpenenseTcA IRIPOANHAMAUCCKHMM
pacueTaMm, HCXONA U3 ychosult, yro eCcim =28 ee npepenavy uepes
30HY adpaliui KIK HeNoCPeICTBEHHO B BOROHOCHMNI POPU3OHT MOCTYIAT
MMKPOOHHE 3arpA3HeHHsA, TO OHM He NOCTUIPHYT Bogoaabopa. Pacuer-
HOe BpeMa Tn BHOKPABTCA B COOTBETCTBHM C PEXOMeHzalmimsi Te5x, 1.



Tadnvnoae 1

Pacuernoe spema I, nas oGocHoBaHMA IpaHml
sroporo noaca 3C0
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1. I'pyHroBre pomu:
a) IIp4 HaJWuK I'yaD8BIK-
UeCHull CBA3U ¢ OTKpH-
THM BONOEMOM 400 400

0) NPK OT JTCTHUU THIDEB-
TyeCKol ¢BA3Y . OTKPH-
THM BOLOEMOM 400 <00

2. HronopHue u GesHanopHue
MERII"CTOBHE BORH:
a) MDY HaJIuuMy Herncpen-
crEelno?t cpsioy € OTKPH-
THIM BONOEMOM 200 200

6) npy orCyTCTBUY HErNoc-
percraeHHOfl PHRDABIIN~
HeCcKol ¢BA3KM ¢ OTK -
THM BOLOEMOM 200 100

[lpumevann . Haumaruueckue palioHH NDUHKMADTCS B COOTBETCT-
pun co CHullow II-J1 .I1.v1 "Hu: we snauma. Hopwu npoexrupopanun'.

1.2,3. Tperutt nosc 3CO npepHasHauen IUiA SALUTH TOJIEMHLIX
BOA OT XUMUUECKUX 3arpAsHeHuft, Pacnonozeine IPaHUlH TPEThEro
nosca 3C0 Takme OrMpeaes..eTCA I'MUPOAMHAMWUECKMMY pacueTaM, HC-
X0/l K3 yCJLOBK, UTO echy 3a ee npermenavit B BOROHOCHHHI NnacT
HOCTYNAT XUMUUECKUE Iar 43HeHVst, OHM WIM He IJOCTHUIHYT BORO3800-~
pa, nepememasch ¢ rOA3eMHHMY DOmaM¥ BHE OCNaCTH INKWTaHUuA, WIH

rm

ROCTAPHYT BOpo3aGopa, HO HE paree pacueTHOro BPeMeHM i. Bpems
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OPOLBUNEHNA 3arPASHEHHO! BOAW OT I'paHUIE TpeThero mnosca 300

0O BOAO3al0opa JOoMxHO OHTb 6OJbIE IPOEKTHOI'C CPOKE IKCANYATALIUK
Bono3adopa (25-5C ner). Ecayu KONMMUECTEBO 3aracoB NMON3EMHHX BOX
ofecneuuBasT HEOIPRHWUSHHNI CPOX JERCnIyaTanuy BOnos3abopa, Tpe—
T NOAC noxmeH OGECHeUNTh COOTBETCTBEHHO JUNITETBHOE COXPAHEHHE
KAaYyeCTBa IOUN3ENMHEX EOX.

JueT HEeCTAOUNBHOCTY XUMHUSCKOIO 3ADDA3HEeHUs, COXpamawniuh
paameps TpeTbero nosca 3C0, BO3MOREH NPY HaJHUMM COOT ETCTBYUHUX
BKCNEPHMMEHTANbHEX JJaHHEN, O00ECHeuKBa™iuX ROJHUSCTBEHHYD OLEHKY
HeCTabWJIBHOCTH IPMMEHUTENBHO K DIUNPOreONOrYUECKUM YCIOBUAM Paiio-
Ha BOOO3a60pa.

1.2.4. Meromn runporeosorMueCKUX PAcueTOER IJAA OlNpejeleHns
I'paHul] BTOPOrO ¥ TpeThero mogcos 3CO0 npy pasauuHEX IUIPOreoNory-
UeCKIX VCJIOBHAX U CXemax Bopo3abomoB IPpUBELcHH HIkEe B pasienax
2=6.

Ipy 0coGo TPYOHEX YCAOBUAX IS YCTAHOBIGHWS HAINJISKLIUX
pasMepoB BTOpPOIO M TPETHErO II0ACOB Y B IOPANKS HCHINUEHUA DasSMe-
PH BTODOIO M TRETHer0 HOACOB MOrYyT OWTb YMEHbHEHH WIK 3TU [odca
MOTYT OMTH O0BENMHEHH NpH YCJIOBUM, UTO KAYECTBO MOL3IEMHHX BOJ
OT OTO'0 He yXyIIMTCA. B 2TOM cilyuae ciaelyeT IPeICTAZUTD 000CHO-
BAHME BOSMOKHOCTH YMEHbLMEHMA PA3MEDPOB BTOPOI'0 WIM TPEThErs nog-
coB (MMM MX OOBEeNMHEHUA), ITPEeIYCMOTPETh IpH HEGOXOAUMOCTH Clle-
UANDbHLE 3aMMTHHE MEPONDHATHA ¥ COTIacoBATE MX ¢ CRHUTAPHO-
SIUIIEMUOJIOrHUEeCKot Cyx6oR M NpYyIiMy OPPAaHMSAIMAMIL, YKA3aHHBMA)
BHIIE .,

1.2.5. Ecau yuactox pexu (M HOBEPXHOCTHOIO gﬂﬁpema) BXO--
IAT N0 IHAPOrEONIOIMUECKOMY PACUETY B IPELeJH [IEPBOIr0Y BTOPOI'0 M
TpeThero nofcoB 3CO Geperosoro (MHQUABTPAIMOHHOIO) BOHO3AG0DA
NORBEMHEX BOM, MMENIErD M'AAPaBMUECKYD CBA3h C HA3IBAHHEMK MOBEpX-~
HOCTHHMH BOOOEeMaMH, TO ¥ MJIA HEro HEeOOXOOMMO YyCTaHABJINBATH
nepsuit, Bropoit u Tperui#t noaca 3CO xax mJNIA NOBEPXHOCTHOI'O BOI ‘ema
B cooTBeTcTByK ¢ n.n.4.1-4.3 "lonaomenus".

Ppanuin nosacoe 3C0 nnA noOBepPXHOCTHHE BOAOHMCTOUHUKOB (pex,
03€pa, BOJQOEMH) YCTAHABAMBANTCA B HAIIPABAEGHUAX BBEPX YU BHHS
no TeueHun, a Takxe BrayOp Oepera. ['panuua nepsoro noaca 3C0
BBEPX M BHU3 [0 TEUEHMN, T.€. BLOJb BONOTOKA MAM BOJOEME YCTA-
HaBmBaeTcA Ha paccroaHum 100-200 M or KpaitHux cksaxiuH Geperomu.



ro soposadopa, B 3aBHCHMOCTH OT MPOTOUHOCTH, DMPHHH AKBATODUM

K 1p. [lo npunerammemy ¥ ponoszalopy Oepery rpanuiia I-ro nosca
3CC sopnozadopa npoxXomuT Ha paccrofgHuu He Oauxe 100 w or avvum
ypesa BORH NpPU JNeTHe-0CEeHHEN MexeHH ; 1o g&o—mmggonozmomy Cepery
npy¥ IMpPUHE Pery WiM KaHaja MeHee IOO‘EJ=V%0£*%R§%%%%%%%h N IIpo-
THBONONOXHEST Oeper mpuHOi OSU M 0T ypesa BofM MpH JeTHe-oCeHHel
MEXSHHM, NDK mMDIHe pexy umi xaHaua Gosee 100 M - nosoca axsaTO-
puit mupnHo# He meHee I00 M (cm."lonomenne™, n.4).

I'panm sToporo nosca 3C0 BBEpX No TeueHMO BAOXE HPOTOUHO-
'O BOACTOK& ¥ €ero COKOBHX NPUTOKOB ONPEemNeNisHTCA C YyYEeTOM BpeMme-
HM npofera BOOM OT rpaduLil 9TOP0 BOAo3abopa, He0OXOAMMOIO NJA
ee MHIKPOGHOrO ¢ MOOUMIEHMA, UTO B CBCD OU€penb 1aBUCUT OT CKO-
POCTH Teuc MA K KAMMaTHUYECKUX yciosuit, Dpema npolera Boauw OT
rpalviid Bropero nosca 3C0 mo sonosadopa, fpu pacxoie BOIK B
IPOTOUHOM nopoeme ©5% obecneuexHocTH, ROMXHO OHTb He MeHee 5 cy-
ok - IR I o, B, B, T u [l A wiumarmueckux PAfOHOB 11 He MeHee
3 cyrox ~ ang L O, Il b,B,', 0 un IV xaumatuvueckux palionosn.

CHM3 N0 TeueHUD PpruKlla BTOPONO noAca joaxrda OuTh HA DPac-
cToAHA He nedHee <OC M 07 P~j03a00pa C HEJIbD ACKIOUEHHA PAREHUS
ofpavittix DeTPOBNX Téuernit,

Ha HenporouHiX BOmOeMaxX IpoHUUE BrOpore nosca 3C0 anukHH
SuTbh ymater: BO BCe CTCPOHW OT Boxoszabopa Ha 3 xm (npu koauuecT-
Re EETPOB B CTOPOHY BonoaaGopa no I0%) wmu ma 5 xm (mpu koau-
yeccsBe BETPOB B CTOPOHY Bomoaafdopa Gojee ICT).

Boxosue rpannun sroporo nosca 3CO0 ompenensmoTea riifsinHofl
Geperopsoil NONOCH, KOTOpas [IPM OTCUETE 0T yreJd LOAH JeTHe-OCeH-
Heli MeXeHM ROJXHAa CoCcTapis~b He nenee 500 M NpM paBHKHHOM Desbe-
fe mecTHOCTH ; npK ropucroM penbede mectHocTH ~ 750-ICC0 u {naa
[0JUroro ¥ KPYTOI'0 CKJIOHOB COOTBETCTBEHHO).

I'panuta o, orpere sogca SCO0 Bsepx # BHM3 [0 TeueHMO cOBna-
pawnT ¢ rpaHulell BTOpROrO noaca, GOMOBHE IDAHUUN - € axKiue BONO-
pasnena B npegenax 3-9 kM, BKIDUAA NMpuTokyu perky (om.n m.4.2.2-
4.2.6 "lHonomeuug").

I1.2.6. Ecru pacnornzeuie rpaHuAl, BTOPOrO ¥ TPETHErO NOACOB
300 Ha CGeperaxXx r palloHe GeperoBoT0 BONO3a00DAa, ONDPERENEHHLWY NO
BHIIENIPUBELEHHLM YKa3aHWAM, He COBNaNaeT C DAaCioJi <FeHHEeM BTHX Xe
rpaHul], ONperesNeHHHM M0 .MIpPOreoJOrMuecKut: pacueram (cMm,HuKe
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paspenn 2-6), ciaenyeT NPUHMMATDL DACIIOJOXEHKES, NPH KOTOPOM I'paHu-
N YRaleHu OT Bonosabopa Ha Ooabmee paccTogHME.
I.3. OcHoBMe BOROOXpalBLE MepONPUATHI HA TEPPHUTODPKM
30 BOR03alopoB NON3EMHLX BOX

1.3.1. Caﬂgﬁggpo—aanppaBHTeanHe ¥ SaliMTHHE BOJOOXpAalHHE
MEPOIIPUATHA UMERTVYCTpaHEHKe M MpefyTipexietive BO3MOXHOCTH 3AIpPAS-
HEHHSA MOA3EMHHX BOM. UHM YCTAHABAUPANTCHA OTHENBHO IR KAXROIO
noaca 3CO B COOTEBETCTBUM C €0 HABHAUEHHEeM W BHNOJAHMOTCA AUGO
KaK €NUHOBPEeMEHHNE MEPH, OCYMECTBAAGMHE IO HaUAI2 JKCIUIYATALUH
pofio3atopa (HampuMep, CHOC HEKOTOPHX CTPOeHWM, yCTPOHCTBO Orpa-
IH ¥ Ip.), NAKOO KaK MOCTOAHHHE MEPOIDHATHA PEXMMHOIC X2DAKTEpa
(3anmpeneHre HOLOIO CTPOMTENLCTBA, 3ANpelleHKe UCNOJb3OBaHUA AN0-
XUMHKATOB ¥ IP.).

1.3.2. llo sropony u rpernemy noscam 3C0 Bopossfopos nop-
3eMHHX . BOJl NPELYCMATPUBARTCA cielynmie o0uuUe MEePONPHUATHA:

1) suaBneHne, avkBynauvs (Mnx BoccTadoOBIeHMe) Bcex (ea-
nefcTByOiNG, CTAPHX, DePeKTHHX MIK¥ HEeMPABWIBHO JKCIYATHDYEeMLUX
CKBaXMH, NPENCTABIMNIAX ONACHOCTH B OTHOwWEHMM BO3MOXHOCTH 3ar—
PA3HEHHS BONOHOCHOT'Q POPH3OHTA ;

Z) peryiupoBaHue CYPeHHR HOBHX CKBEXMH M JOOOC0 HOBOIO
CTPOMTENHCTBA MNPYU OOASATENLHOM COMNACOBBHAM C MECTHHMKY ODIaAHAMK
CAHUTADHO-3NUINEMHONOPUNECKO] cayxOn, OpraHaMy Ce0lOTHUEeCcKOro
XOHTDPOJIA M OPraHaMyd NC PeryiIupoBaKMI0 MCIIONb3OBRHMA M OXpaHe BOA ;

3) sanpecieHre 3aKayxy OTpACOTAHHHEX BOJ B IOf3eMHue ropH-~
SOHTH, MOMAENHOIO CHAZNVDOBAHUA TBEPAMX OTXONOB M DaspaGOTKH
Help 3eMny, KOTOLAR MOXeT (IPUBECTM K 3arpA3HeHM0 BOJLOHOCHODO
PODUSBOHTA |

4) cBoeBPeMeHHOE BHNOJHEHKE HEOOXONMMHX MeponpuATuii no ca-
HUTAPHOR OXpaHe NOBePXHOCTHKX BORO"OXOB K BO/I0EMOB, HMERMHUX
HENoCPeICTBEHHYR IUIAPABIUYECKYD CBA3bL C MUCHOJAb3YEeMhM BORZOHOCHLM
POPUBOHTOM §

O) 3anpemenne pasMellcHUA HakonuTerell NpoMCTOKOB, WiIaMoXpa-—
HUMHL, CKA&ROB “)DHUYE~CMAIOUHRX MATEDPHAJIOB, CKJIANOB ANOXMMMKA~
TOB ¥ MWHep&JIbHMX ynoOpenuit u ppyrux ofpexkTon, OO0YCJIOBAXBANNMX
ONACHOCTDL XUMIUECKOI0 3arpAsHEHHA NOABEMHHX BOJ ; pa3MemeHre
TAKMX OOBLEKTOB JIONYCKAETCA B Iipensyax TperTsero nodca 3C0 Toabko
LM ACHOJb3OLAHKM 3ANMIEHHNX NOM3eMHHX BON, & TAKXe NPH YCJOBHI
RLTIONTHEHUA CreuUaNbHHX MEepPONpUATHAR No samuTe BONOHOCHOPO IOpH~



30HTA OT 3arpA3HEHHA M N0 COMIACOBAHMN C BHIIEHA3BAHHEMA OpraHa-
MM CAHUTAPHOI'O, IEOJIOI'MUECKOro ¥ BORHOI'O KOHTDOJA.

1.3.3. llo sropomy noacy 3CO, xpome mepompuarei#t, oOmux nuaa
BTOPOI'O ¥ TPEThero INC..COB ¥ YH8RAHHHX BHlle, NHORJiexaT BHIIOJHEHUO
cIelynmye N0.40JHUTEeNbHHE MEDPOIPUATHA:

1) samnpemenve:

- pa3! ZeHMa XiIaadyn, CKOTOMOT'MIBHMKOB, NoJjeft acceHusalluy,
noye¥ duabTpanKy, IeMAECHEeNIbUECKUX noJel opomeHMA, COOpYXeHH
flonsemMHot (UALTPaUMK, HABOIOXPAHKWINN, CHNOCHHX TpaHmlel, RXUBOTHO-~
BONUSCH M NTUIERONLECKUX NPSANDPHUATHA, & Takme IPYIMX CeNbCKO-
X03ACTBEHHX O0BEKTOR, OOYCHOBAMBAXMHX ONACHOCTL MUKPOGHOTG
3aI'DA3HEeHNA MNOR3EMHWX BO[T ;

- [PUMeHEeHMA yroOperMit U ANOXUMMKATOB

- IMpOMEIUIEHHOR pyOKH Jeca

<) BHIIOJNHEHWE MEPOIPUATHI IO CAHMTApPHOMY OXaroycTpoicTBY
TEPPUTOPHY HECEJEHHHX NYHKTOB M OPYIMX O00BEKTOB (KaHaivu3oBaHue,
YCTPOMCTBO ROJNOHEMDOHULIAEMHX BHI'DEGOB M Ap.).

I.3.4. lio nepsomy noscy 3C0, nOnoMHMTERBHO K MEPOIIDHATUAM,
YKa3aHHHM BhIle OJI8 BTOPOT'O0 ¥ TPeThero IOACOB, IpeNyCMaATDUBEDT-
CA Clenypnue Meph:

1) TeppuTopMa NEpBOrQ NOACa NOJXHA OHTH CIIIAHMPOBAaHAE MJIA
OTBONZ TIOBEDXHOCTHOI'O CTOK& 34 €€ IIPEelEJNH, 03eAeHeHa, OI'paxneHa
1 ofecrieueHa NOCTOAHHON OxpaHol ;

£) sallpeilapTcd BCE BUOH CTPOUTENLCTB2, He MMEenmye Henoc—
PENCTBEHHOr0 OTHOMEHMA K SKCIUlyaTaluy, PEKOHCTPYKIMM K pacmupe-
HUO BOJO3al00pa ¥ BOMOMPOBOIHNX coopyxeHMit, B TOM UMCTEe XUNHX
K X03gficTheHHEX 8uaHuit, NpoRJanxKa TpyOONPOBOIOB PASHAYHOI0 HAB-
HaueHus, npoxupBaHue moneft (B ToM umcne paGoTapmuX HA BONONPOBO-
%), a Takxe DDUMEHEHHE AZOXMMUKATOB M ynodpeuuit,

3) snaHufd NOJMXKHE OHTP KaAHAJMIOBAHH C OTBeUEHHEM CTOUHBX
BO}{ B C ‘CTeMy KaHamM3all¥ WY Ha MEeCTHHE OUMCTHHE COODpYXEHHSA,
pacnojioXesHHe 3a npepenamu repporo nogca 3C0 ¢ yueToM caHWTap-
HOI'0 peRuUMa Ha TeppuTopr¥ BTOporo mogca 3CU. B uCKIMOUMTENbHEX
CAyUasx, [PH OTCYTCTBHM KaH&JIU3AIMM, YCTPAHBaANTCH BOJOHENPOHMIIAE-
MHle ITDMEMHUKM Iig OHTOBHX OTXONOB ¥ HEUMCTOT, PACHONOXEHHHE B
M@CTax, UCKIOUANOMX NPHM MX BHBO3Ee 3arpfA3HEHNWEe TEPPHUTOPHH NepBoro
M BTOPCTO TIOACOB,
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4) NpenyCcMaTPMBAETCA CTPOrOe BHIOJHEHVEe CAHUTEPHO-TEeXHU-
YECKHX TpeOOoBaHUR K KOHCTDPYKUMM BONOIAIODHHX M HAOIKAAT eJIbHHX
cKBaxuH (OIOJIOBKH, YCTbf, 3aTPYOHHE MPOCTPAHCTBA CKBAXUH M AP. )

5) BONO380OpHHE CKBAXKHH JNOJIXKHH OHTh OGODPYLOBAHH armiaparty-
poll RJ CHCTEMATHUECKOI'0 KOHTPOJA COOTBETCTBUA (aAKTUUECHOI'O Je-
OMTa NP¥ IKCHIyaTAUUM ¥ MPOEKTHON ™OUSBOLUTEJNBHOCTH, NPERYCMOT=
peHHO! NIpK NPOEKTHPOBAHMKY BOJO3200pa W o6ocHOBAHWK rpamuiy 3CO.

1.3.5. CocraB yKasaHHbX BHIIE OCHOBHHX CaHMTAPHO~03ROPOBH-
TEIbHBX K SamMUTHHX MeponpuaTuit Ha Teppuropun 3C0 npu Harmumu
COOTBETCTEYNNEro O0OCHOBAHUA MOXET OHTh YTOUHEH M HOMOJHEH NPH-
MEHHTENbHO K KOHKDETHHM IHIDPOTEONIOPUUECKUM YCNOPHAM ¢ YUSTOM
COBPEMEHHOT'O M MEePCHeKTUBHOI'Q HADOLHO~X03ANCTSEHHOMO UCNOJIb30—
BaHUA Teppuropny B paltone 3CO.

1.4. BonooxpaHHHe MEpOnpUATAA HA& DOeKax ¥ BOjOeMax,

pxopAagux B 3C0 BOon03a60pOB NON3eMHEX BOX

B BopooXxpaHHHE MEpPONPHATHA HA DEKAX ¥ BOJOEMAX BXONAT:

{lo nepsoMy noacy 3C0: I) axBaTOpUA TOIRHA urpaxparbea Ga-
keHamy (CyAMM) # ApYruMM NPEAYNpPefUTeSbHHMM 3HARAMM § 2) sanpema-
eTCA COYCK JIOOHX CTOUYHHX BOM, & TaKX® KynaHue, CTHDKA Oeabd,
BOACIION CKOTa& M AYYyI'Me BHIH BORONONLIOBAMMA, OKaZLBaXulie BJIKUfHME
Ha KauecTBO BOJIH.

flo BTopoMy K TpeThbemy nogcnuM: 1) sanpeuerue OTBENOHMA B
PeKy ¥ BONOEMH CTOWHHX BOM, HE OTBeuantMx Tpebopanpmam "lpasui
OXpaHH MOBEPXHOCTHHX BOJOSMOB OT 3arpPA3HEHMA CTOUHHMKM Bojamu';

<) BHABJEHUE COBEKTOB, 3AIDASHANIMX BOLOEM, C COCTaB-
JeHUEeM IMNIaHOB OCYMECTBISHUA BONOOXTAMHEX MEPONPUATHE M olpeusne-
HAEM CPOXOB MX BHIIONHEHuA ; 3) peryarpoBaHue OTBENSHHA TepD:. JOPHH
JJ8 HOBODC CTROHTEeNbCTBA XMJLX, NMPOMLIIIEHHHX U CeMbCKOX03AlcT-
BOHHLX OCBHEXTOR, CBAZAHHLEX C NOBHUGHMEM CTANeHy ONACHOCTH 3ar-
DASHEHKHA CTOUHHMU BOLEMM NOBEPXHOCTHHX BOX.

[lo sropomy noacy 3CU, xpoMe BHUIEYKABAHHHX MEPONDUATHI,
[PERYCMaTPUBAETCA TakKe ciegynuiee:

I) aanpedeHne:

- DACTQIAOKEHUS? QOBEKTOB, OUYCAOBAMBAXIIUX OINACHOCTL XHUMMU-
UECKOI'G 3aIDASKeHHA nogsemiux Bop (HaxonurTeasf nPOMCTOKOB, WLIAMO-
XpaHuini, CKJISNOB IOPHUS-CMAZOUHEX MATEPHaOoB, CHIANOB AIOXKHMM-
KATOB ¥ MUHEepalbHHX yaoCpeHuft # fp.)

~ PachosORCHUA O00BLEKTOB, O0YCHOBAMBAKIKX ONACHOCTE MHKPIG—
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HOrO 3arpasHeHua NonseMHuX Boj (noxa accedusaumy, nojd CUILTpa-
MK, 3eMIenenbyecKHe MOJAR OopomeHuA, xaantima, CKOTOMOIMAbHMKM,
HABO3OXPAHMIWL  XUBOTHOBORUECKHE K NTUIISBOAUYECKME NPEeRnpuATUd
n Ip.)

-~ IpUMEHeHusA yaoOpeHut ¥ ANOXMMMKATOB, IPOMHMNCHHOH PYOKH
Aeca ;

- fo0uuKM M3 BOHOEMa NeC! U NPOBENEeHUA APYIUX ITHOYrAyOH-
TENBHUX pator ;

- pacnoxoxenusa nactTOun B npubpexuno#t noxoce mupuHoR He Me-
Hee 300 M ;

2) BHNONHEHUA MepONPHUATUA [0 CanMTapHOMY 6aaroycrpoficTsy
TEPPUTOPUM HACEJNGHHHX NYHKTOB M Ap.o0nexroB (xaHanysozanue,
YyCTPOHCTBO BOAOHENPOHMLAEMHX BHI'PeGOB) ;

3) BHIIQJIHEHME MEPONPUATHHA N0 NPpeAYNPexneHHD BarpA3HeHni,
BHOCHMHX BOOHEM TPAHCIODTOM ;

4) oGecneueHue cnelaJIbHOI'O PEXMMA MCIONBIOBAHMA NOBEpPX-

HOCTHHX BOX /i KYNAHWA, TYPHaMa, BONHOI'O CHOpPTa, PHOHOR A0BIM
H .up.

2. TWIPOCEOIOTHYECKVE PACHETH Lifl ONPENRIEHUA TPAHMI]
30H CAHMTAPHOR OXPAHH BOJO3ABOPOB MOISEMHHX BO
(OBRUME IONOMEHUA)

2.1. Ipanmp 3CO0 nopeeMHHX BOAO3AGOPOB YCTAHABAWBANTCH Pa~
RKUM 00pa3oM, UTPOOH UMEONKECH WM NOTeHIMAXbHHE 3arpA3HeHMA Mo~
3eMHHX BOJ B 30He JIMAHMA BONO3a00pa He MOPAM NOCTYNMUTH B BONO-
3alop B TeuUeHHe BCero HaMeuasMoro CpoKa SKCIUIyaTallHH.

Hexora M3 8Toro, runporeolorMUecKuMy pacueTaMu g 000CHO-
paHMA mpoexTa 3C0 RO/EHH OWTH ONMpEEAGHH:

~ pasMepH ¥ KoHPArypauua oOnacTM 38xBaTa, B fipefexax KOTO-
poft non.emHHe BONH ABMXYTCA K POAO3200PY M SAXBATHB OTCH UM }

~ BpeMfA NBAMEHHS NOM3eMHHX BOA 1 nmo HauboNee ONACHHM HAll-
PABJIGHHAM, 10 KOTOPHM BO3MOXHO MNOCTYILIEHME 3APPA3IHEHHHX INORIeM-
HHX BON B CTOpPOHY BCrosadopa.

B ornenpHux caydasx npH npoexruposarmu 3C0 rugporeonorn-
YBCKMMM DACYETAMH NOJXHA YCTAHABIMBATLCA OOWMAA MUHEDaHSAIMA
NOA3EMHHEX BOJ, ¥ KOHIEHTDAUHA COnepXamMXca B HUX 3arpasHeHmit



-l -

(MK OTRENBHHX KOMIOHEHTOB, CHAYXallMX NOKA3ATENMM BO3IMOXKHOIO
3arpa3HeHna) B npouecce ¢uabTpalyM K BOono32a00py M3 DAlNMUHHX HC-
TOUYHUKOB IMUTAHUS, & TAKXE DE3YILTHPYRDUEe XauecTBO BOINH B BOJO3a~-
Gope.

2.2. Paswepn ¥ xondurypamma o6aacTy 3axBaTa Bono3adopa 3aBK
CAT OT ero THNa, CXeMX P33MEellEHMA CKBAXVH ¥ pexuMa MX OKCIayaTa-
UM, A& TaKEe OT IHEDOreoNoTHUeCKHX ycsaoBuit (cTeleHM HEORHOPOIHOC-
T BONOHOCHOI'O MIBCTa, HAAWUMA BHEMMMX MCTOUHWKOB NMUT.sMA K T.X.)

Rax npasmno, Bcfefc?eye CIOXHO( ‘M THAPONeOJOTUUYSCHKUX YCI0~
puft, oGnacTh saxpara Boposalopa KMEeT BeChMA NPUAXOTIUBHE IeoMer-
PUUECKNE OUEDTAHUA, BoAb.EHUE KOTOPHX BO3MOXHO TCJILKO HA OCHOBE
IrpadosHANNTHYSCHX NOCTPOSHKA ¢ MCNIONBIOBAHUEM KAPT I'MAPOM3ONbes
{rUApPOuSOrMac), COCTABNEHHHX MO NaHHHM NONeRHX HalmopeHuil 1 Mo-
NeAWpPOBAHNN,

Ecam peasbpHag IHIPOreosioryueckas o0CTaHOEKa MOXET OHTh
CXEMATHIHPOBAHA U OCPENHEHA M0 OCHOBHHM DPACYSTHLWM NapamerpaM
(060 390 OKA3HBAGTCH BOSMOXHEM B OTHOCKHTENHHO NPOCTHX THIPO-
IeonOrYUBSCKAX YCJOBUAX, & Takxe B CHOKHHX YCAOBHAX, HO H& DPaHHUX
CTAnMAX NPOEeKTHpOoBauuA), obxacTh 3aXBaTa BONO3alopa M ApYyTHe
ACKOMEE BeJMWam Jjig ofocHopanusa npoekra 3CU BOfosaGopoB MOuseM-
HEX BOY MOXHO ONpENeNVTh NYTEM AHANNTHUECKKX DACUSTOB.

.3, Ha puc.l npencrasneHa NMPUHOUNMANLHAS CXEMa JBIXEHMA
NOASEeMHEX BOX K BORO3a00py NpH HANHUMK eCTeCTBEHROI'O NOTOKA.

Ha cxeme BuuessnTCA CASHYREEE XADaRTEDHHE YUACTRIS

~ O6nacTb nurTanus Bonosafops, OrpaRMueHRAs paspe’bHOHR
(nefirpanpHoft) ammme# Toka. B npenenax oGnacT¥ DHTAHMA BCS JHHMM
TOKA 3aKAHUMBADTCA Ha BOnO3afope. 3a mpepeneMyu OCXacCTH NUTAHHUA
JWHMK TOKA OruO20? BONO3200p M, CACHOBATEALHO, PACHORAIrANIMEecs
3KeCh UACTMIH BOOH HAM 3IATDASHEHMA, NONARADANRS HA MOEBEPXHOCTD
IO3EeMHHX BOJ HA& R&HHOM YJYACTKEe, HHROI'I& He ROCTHI'HYT BORo3adopa.

-~ U0nacth_ saxpaTa poposatopa, cHopsApOBARNARCH 32 Bpel..
pasoTH pogolabopa T, cocramzser uacTb ofzacTH mrraHma. Yaceuip
BOIH, pacnojaranmuecH BHYTDM OOA2CTH 38XB&TA, X ROHOY BECUETHOrd
ppemenn T ofgsaTenbHo nocTYNAT K poposatony. OSaacTs saxpara
CXEMATHUHO MOXET OHTL M300pANEHRA B BUle JEAKNCR, BETAHYTOID
BROXKL NOTOKA NON3eMHNX BOR. HAaomand o0aacYR JAXKEATG YREANUMBA--
e¥CA B MPONEecCe SKCImyaTallM BONL3abopa, €€ NPHRGEALHOS NOACKXEiUe
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YCTAHABJIMBAGTCA N0 Da3yeNnbHOR JAUHMMKN TOKA.

R.4. [Ina npaxTuuecxux pacueror 3C0 oGnacrs saxpara 1exe-
COO0Das’HO CXEeMATUINPOBATL B BUIE NPAMOYIOAbHMKA mupuHOR 2d u o6-
meft npoTaxeHHoCTHY |, , NpHueM

L=¢+R , (I)

rge 2 - nporaxenHocTh 3CO BHM2 NO NOTOXY oT BOmoaaGopa

R - r0o xe, BBEpX 1O MOTOKY.

Benuuyin ¢ , R u d B0 BpemeHn yeenwuusavTes M nosrto-

My paamepd 3C0 moyHH OHTH TARMMHU, YrOOH 3ArpA3HEHHHE YACTHLMH
ROCTULAM BON03200pa JMI® K KOHUY DACUETHOIO BpeMeHu I, OTCUMTH-
BAEMOT'0 OT Haualne BRIDUSHMA BOLO3a00pA.

-Paccrosmime R B HEXOTOpHX ciydasAX LenecoOo6pasHO NPEeRcTaB-
JIATHh B BHOE JBYX CJIaraeMHX:

R=RDV+ BR » (2)

roe Rq - paccTrofuve, MPEoxoeBacMoe USCTHUSMU BOXH TP OTCYTCT
BUZA BOZO3a00pa B €CTECTBEHHHX YCIOBMAX, T.€. NPH IBKEEHHA CO
CKOPOCTBED OHTOBOI'O floTOKa (,
Ro=qT /mn ; (3)
AR - ponoanuTenbHOE paccToAHME, KOTOPOe NPOXOMKT UYaCTHIA
BOOH [IDU 3IKCHXyaTalluM Borosabopa ;
1 ¥ 1N -~ MOHHOCTL ¥ AKTMBHAA NODMCTOCTH BONOHOCHHX MOPOX.
Buua no notory nopsem:uEx Bon rpaduua 3CO, xaxk npasuno,
OpOBOAUTCH uUepe3 BOJOpasmeNbHym Touky N Ha HefTpanbHOf -
HU¥ Toxa. Ho B Tex cayuasx, KOrja paccrodgHue OT BOA0O3abopa MO
TOukM JN  BeJMKO, TaK UTO BPEMA NBUXCHUS YACTYIH BOOH OT Hee
K BORO3adopy CoJbklle pacueTHOro BpeMeHM T, mojnoxeHue rpammin 3C0
cMemaeTca OJmge X BOHo3alopy — Ha paceTosdue ¢ OT Hero,
Bemmuuna 2d mpuEuMaeTca paBHO MaxkcipsanbHOil DMpuHe 06-
NACTH 3exBaTa BOnO3abopa.
MaxcuMasbHO BO3MOXHOE 3Hauerue mmpuHn 3CO0 d, =~ wmoxer

X
OHTR YCTAHOBREHO N0 HauCosapmell mppHHe 00XACTHM NMHUTAHUA BONO3AGO-

be.
2.0. PacuerHoe Bpema T ycTaHaBNUBaETCA B SABHCMMOCTH OT
BUOAa BO3SMOXHOIO 3&rPASHEHMA MJIACTA M CTEHNEHU ero 3a8UUreHHOCTH,

Ha OTKDHTHX CBeEpXy yuacTKax o0JaCcTHh 3axBaTa BOJ03a00pa BO
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nafexanue NOABJAEHKA B NOAZEMHMEX BOIAX YCTOAUMBEX XHUMUUSCKMX Sal-
pasHeHnit Benmunnua T onvenensercs B COOTBETCTBKU CO CPOKOM 3KCEn-
AyaTaiyy Bojposatopa. Ilpu rpoexTHPOBaHMM BORO3200POB HE 3HAW-
TeAbHHR CPOK hpuHMMaerca T = 20~50 jeT win (1-2).10% CyT.

Feay B mpepmenax CxXeMaTu3MpOBAHHON 007acTH 3aXBara KMEDTCH
HEMPOHMIlaeMEle I'DEHMIH, [TOBEPXHOCTHHE BONOTOKM WIN nogeemu {Bono-
pasiens) HOEEPXHOCTH IPYHTOBHX BOX, OrPAHMUMBAILME DrOonpocTpaHe-
HHE BODOHKMA Henpeccuy Npy SKcIUyaTaumu Bogosadopa, rpauuus 3C0
NOJIRHH OHTH COOTBETCTBEHHO CKOPPEKTHPOBAHH,

[lp ouenxe ycnopuil 3amvmeHHOCTH BOJO3a60pa OT MMKPOOHOIO
sarpasHeHHA pasmeps 2 noaca 300 ycTaHaBiIuBawTCA, KCXOQA U3 Bpe-
menn T = T,,, rn T, - Bpema semuBaemocTy Oakrer #, mpuueu I, =
100-400 cy >k B 32BUCUMOCTH OT PUAPOreOJIONMUECKUX ¥ KIUMATHUEC--
Kux ycaoBuii (cm.rtatdxn.Il).

R.6. B GesHanMopHHEX BONOHOCHHX rOPU30OHTEX, & Talgke B Heriy-
G6OKO 3aneranuux HAMOPHWX IJIacTax, NEPEeKPHTHX CBEPXY CJAaCOIpOHK-
(AEMEN.1 OTHOXEeHUAMH, npu onpenedesHyy rpamgy 300 B gasucumocTH
07T CarvepusAbHEX 3aTrpasHeHult 1jeneco00pasHO YUMTHBATH Bpemda t,
MPOCOUNBAITAA 3aPPABHENHL:: BOJ 10 BEPTHKAIU [0 OCHUBHOIO B3KCIIya-
TAUMOHHOTO IUacTe, T.e. NPUHUMATh:

T=T,-T, - (4)
Bemruvra t, npuCimgenHo MOXeT CHThH OnpeseleHa No Cie-
Ay, M GopMyJtam:
a) Ny Majofi MHTEHCUBHOCTHA MHIUABTDALMM 3aIDASHEHHBX BOX
( e<K,, K, ~ KoaGduUvenT ¢ANBTDALUM NCDOX 3OHH a3pallMu):
PR §

to g (5)

) mpu sHaunTeNnHoR uHTeHcMBHoCTM nudunbTpampm ( €>K, )

N,
"2 i Al (o)
0 I
0
B) NPH BBYXCJIONHOM CTPOSHMM IIACTA, XOI'n& BEpXHMil NMOKpOB-

HHil coft caadonponubaeus: 5
{2 ﬂﬂiﬂﬂ (7)

)
0 KnaH
anTHbBHad
rpe fl, ¥ M -VIOPHCTACTb ¥ ROIHOCTH NOPOA Hal BKCIUyara-

[JIOHHED! MIACTOM ; APl = DA3HOCTh ypoBHEH BOMH OCHONLIOID i
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NOXPOBHOIO CXNOA.

2.7. llpn pacuerax spemeHy npoinIweHUs 3arpA’HeHUR K ycra-
HOBJEHMM DPA3MepoB 3UU, & TaKxe I[Py OnpeneiieHHK MUHEPAIUdALMM MNOA-
36MHEX BOM M CORCDPRAHMA B HUX BSPPAIHANMUX KOMIIOHEHMTOD B OTRENb-
HHX Oly4daaxX ROMKHE VUUTHBATBHCHE NPOLECCH QHINMKO=-XUMMRECKOI'0 B3an-
MOIefICTBHA JAI'DASHEHHHX BOQ C MPUPORHNH NOAIEMHBMH BOXAMH # 10—
POf&MY BKCINYATALMOHHOPO ILIaCTA.

PaccnartpuBag 9TH NpOLECCM 0600WeHKC, MOXHO BHAEANTL Haynbo~
nee CYmMeCTBEeHHHE UX CIENCTBHAS

"~ I) norsomenue auBo yOLIL Tex MM UHEX BEWECTB U3 MALTPYO-
- mMXCA BATPA3HeHHHX BOR (B peayibrarTe COPOUMM, XMMUUECKUX peax-
it pasaoxenua uayu o0MeHa, 34NEPXKH B TaK HASHBAGMUX " TYIWKOBHX
nopax™ ¥ T.1.) ;

) IVCIepCHlb WIY paccesHue BeNecTBa HA Ipanmye paspesa
38IDASHEHHNY ¥ NPUPOAHEX BOX ;

3) nedopMalo IPAHKLM pasfiells 3arpA3HEHHHEX K WCTHX BOX
nox BIMAHMEM pas3myuuil B IUIOTHOCTH.

2.8. CopSuma ¥ HEKOTOPHE INpyIrHe npoLeccH, BHIWBAOIME YOLIb
WIM 3afepKKy B QuIbTDYIUMX NOpojaX pPacTBODEHHMLX BeumecTs Npn OT-
HOCHUTENLHO maJlof X KOHUEeHTpauuu, XaxK NpiBwio, NPouCXonaT Bechb-
Ma CHCTpO, T.E&. B DABHOBECHHX ycaosusx. [lpum arom coplupyercs
TOJBKO HacTh ofuero KoauuecTBa DACTBODLEHHOIO BELecTBa, ONpele—
naeMan xooddwenroM pacnpenenends f 3

c

rge C, 1 N, - comepmamve pemectBs. B PacTBOPe ¥ nopose.

BerywiHa @ 32°4CT OT Buia PACTBODEHHONO B BOfE B mecT-
pa ¥ CBOHCTB nOpoAM. LA JLeTanbHOro ¥ 0G0CHOBAHHOMO NPOrHO3a Ka-
YyecTBa BOXH C YUeTOM MpOLecCOB COpPrumd aHaeHuA napaMerpa f3
AONKHH OHTHL OfpefefeHH BICNePHMMeHTAIBHO C HCHOKib30BaHueM Npos
BONH, lfoCTyriapme 8 naact, ¥ oOpesyos (uanTpywilefl NOPOLH MAM HA
OCHOBE HaTYDHHX, [0JAeBHX NCChenopaHuil,

Copbiir # voMBoUieHKe PACTBOPEHHOIO bemecTBA NHOPOROof MOy
CuTh YUTEHH B pacueTsx napameTpoB 3C0 rnyrTeM HEXOTOPOro yBeJMue-
HY A [IOLACTOCTY NOPOJ, clarapimux BOJOHOCHH{ Naactr, T.e. BBEneHHK-
eM B pacueTH (METHBHOR mopHcTOCTM N~ |, onpenensenci cooTHOme-
HYeM:
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WIHM, UTO NPUBOIMT K TAKOMy Xe pe3yJbTaTy,  JASAGCHMEM pacuerTHO-
ro BpeMmeHr T Ha BenuuuHy A:

= T/A .. (I0)
rne B o0oMx Caydvasx

A= 4;"3 >4 (II)

[lporecen copbu,iin Haubosee CHILHO TPOABAADTCA HNpH QUABTHa-
My CaxkTepyalbHO~3arPI3HEHHEX BOM.

2.9. llponeccu aucnepcuu u paccefnua oOyCHOBAMBANT Ha I'pa-
HUUE Da3JleNia 3arpAsHeHHX U UYMCTHX MOA3eMHEX BOX 00Da3QBaHUe
nepexogHod 30HHW WIX 30HH CHelierVA, B NPerelax KOTOpOo# KOHLEeHTpa-
IMA MPOCHSXMBASMOT0 KOMIIOHEHTa YMEHLBUAGTCH OT MAKCHUMAIBHO! BO-
JMUMHE J0 KORUEHTpalld DTOI'0 KOMIIOHEHTA B €CTeCTBEHHON Bone.

IMuHA 30HH CMemNeHUA L.g (BROJb IO MOTOKY IIOM3EMHBIX
BON) 3&BUCUT OT Kos(fduueHTa mucuepcuu @, BpeMeHM OoT Haua-
na MABTPAIWK ¥ aKkTuBHON mopucrocTd 11 (wm n* ) u npuSm-

KESHHO MOXEeT OWTh OIjpeielieHa Mo cie eli 3aBUCHUMOCTH?
Ly~ 5+ 6 )\ & (12)

.10, Ecmm nocrymapmye B 9KCIUIVATHPYEMht  BONOHOC Huit
NACT 3ArDA3HEeHHHE FURKOCTH 00nananT SHAUMTEILHO OONBUMM VISTb~
HHM BecoM (IIOTHOCTELW), UeM NPHPORHHE IOJ3EMHEE BOXH, CJEHYET
TAKKEe YyWITHBATH NefopMalypd I'DAHMITH Dasfena Nnoy BIHAHWEM JTOro
dagropa: OoJiee TaRENad RMAKOCTh MOIPYSMTCA B HIDKHOO UYacTh Juiac-
Ta ¥ Gy"9T NPONBHIATHCA, Onepexad GPOHT FWIbTPALMA OJMHAKOBHX
no INIOTHOCL ¥ EMpkocTell. [IMHA SOHH HedOpMAIMM TPAHULE PA3fEHa
TON BAMAHHEM Das3imuuit B IVIOTHOCTM NPUCJAKKEHHO HAXOQUTCA N0 clle-

nyoueit gopMmydte:

L=(1,5 ¢ 2 WKkmaT T (13)

rae a)= E‘ﬁﬁ » 7, 1 Y, ~ MIOTHOCTDb nocTynakmell B
nacT JUPPASHEHHOM HEKOCTH ¥ INE&CTOBOM BOIH.
C yuerom n..crnepcrM ¥ IPABATALMOHHOIO (aKTOpa pacCTOAHHE

Ry &0 rpamsa 3CC momeT OMTH BHpameHo TaxuM cOpasou:
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Ry=R +0,5(L+L,), (14)

rie R - paccroguue no rpamvuu 3C0, onpenensemoe Ges yuera
nMCnepcHn ¥ rpasyTaipi, T.8. MCXOAA K3 Npexnocwnxy 0 "nopuHeBoM"
XaparTepe BHTECHEHUA,

2.11. HauecTBO nogseMux sof, oTOMpseMuX BOROSalOPOM, OnNpe-
NENASTCA B OCHOBHOM XayeCTBOM M OTHOCHMTEJBHHM KOJMUECTBOM BOA,
NOCTYNanMUX M3 OTAESNBHHX YWACTKOB BOIJOHOCHOI'O IIACTA M ADYI'MX
HCTOUHMKOB MUTaHMA Bojposalopa. Hanuuue HEKOHIMIMOHHHX BOX B 00~
JacTH 3axsarTa Bopc3afopa B rpaxmiax 3CO nonyckaercs Jiath B Cly-
yae, eciy o6aacTh MX DACNPOCTPAHEHMA M KOHIIEHTDAIMHM XOPOmWo K3-
BECTHH ¥ €CJJi B pesyabTaTe CMelleHMa BCeX BOJi KaueCTBO M3BjiexKae-
mMoft PONO3aGOPON BOOH OYNET 3&BEJOMO COOTBETCTBO3aTh TpelfyeMuM
HopMam. Lelur Bonoaaﬁomrpu JUIMTENLHOM er0 JXCIUyaTalK ofecne-
UMBAETCA B OCHOBHOM CASHYOIUMA MCTOUHUKAMUS

d= QU +q,. (15)

rae (J, - pacxop nojaeMHHX BOR, NpUaNEeKaensX BOR03aG0POM H3
eCTeCTBEHHOTO MoTOKa; . - pacxos peuHsx BOA, NOCTYRAKIHX X
BON03a60py ; Qm - NONOJNHKTenbHag MHOARLTPALMA &TMOCHEPHHX
OCANKOB M MOBEPXHOCTHHX BOZ, & TaKXe pPACXON NOA3EMHHX BOR, INpHB-
NEeKaeMHEX U3 COCEeAHMX BOLOHOCHHX IOPHM3OHIOB.

PesynbTvpynmes KOHUEHTpPalMa C.  BemlecTsa B ordupasmoft
BO103800DOM BORS IIPX CMEmMEHMM BCOI M3 YK&3AHHHX MCTOUHMKOB NHMTa-
HMA MOXeT OuTh HallneHa €0 QopMyJe

c = QeCet UpCpt UG (16)

rae €, , €, ¥ C, =~ XOHUEHTpaUMA MPOCAEANBAENOTO KOMWIO-
Henra (May ofmax MuMepANM3ALMA) B ROfAX, MOCTYMAKMMX K3 COOT-
BATCTBYMUIMAX WCTOUHMKOB NIITAHKA,

B cayuae, xorpa mpu pacuerax SC0 MOXHO He YUMTHBATDH NpO-
eccoB GuaMkO-xMMHuecKoro aaammopeicremna, seanwumHd C_ Cp uC,
X2PAKTOPHSYOT KOMUGHTDAUMED 3ENec™8 B KaMIOM KHCTOUHIKE NMHUTAHWA
poRosafopa, He uaMme caA N0 NyTH UAbTPALMHU.

Eenu B weﬁ%m& BORO3a00pa BHABNEH YUACTOR Jar-
PASHEHHEX WK YDEIMODHO MUHOPANMIOBAHHHX BOK, BMECTE C eCTecT-
BEHHHM [TOTOKOM ABULAMMHXCR K BOAOsafopy, To fopmyna (I6). npuob-

peTaeT Bu
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Qoo+ (1-9Xc v C+ Q. C,
C= ——‘3-—-—-—-';——9-—————2-——“ (17)
roe Cg, - KC JGHTDPUMA KOMIOHEHTA HA SAIDASHENHOM YuacTKe ;
$ - LOas rPA3IHEHHHX BOR B o0meM pacxopge eCcTecTBe8HHOI'U IOTO-
K. (‘-”"’*2% N b ~ UMDHHA YUSCTKA C SArpASHEHNYMU BORa-

MH) .

2.12, Boposafopu nogseMHrx Box O0ibleR UACTBO COCTOAT M3
OAMHOUHLX CKBAXWH ¥ CHCTEeM B3awMogeflc?TBynivX, PasIyuiiM o0pas3oM
PACTIONOXEHHHX CKBaxuH. Jita nesnefl pacuera pesrbHue I'Pynnosue BO-
[03a60rH MOXHO TIPEACTaBMTh B BHIE HEKOTODPHX OCQGEEeHHHX CHcTex.

[lpn xOMNAKTHOM PACNONOXEHUY CKBAXMH B NpeRenax OorpaHnucH-
HOM momanu MX MOXHO DaCcCHATPUBATDL KaX ONHH YKPYNHEHHHIR BOnO3a-
6op - “Goabmoli konopen® ¢ AeOGATOM, PABHHM CyMMapHOMY HeSUTY BeeX
SKCILIYATALMOHHEX CKBaxyH Bojlosabopa. Ocemas Touxe "Goabmoro xo-
JXomua” noJEHA PasMemaThes B "LEHTpe TAXeCTH" CUCTEMH CKBAXHUH,

T.8. B TOYKe C RWPMH&T? i
xl;= = xln[’- Y = =4t L yi'qi" » (18)
@ * " q

rae  ( - o6maft pacxop sogosabopa; (J, - nECHT OTRENbHHX
ckpaxuH (¢ =1I,2, .. ,P ); P - KOIMUECTBO CKBARMH ;

X; » ¥; — KOOPAVHATH CKBRHWH OTHOCHTENPHO HPOWIBOJLHO BHO-

paHHO#f CHMCTeMH KOODAWHAT.

Bonosafonit b BRge I¥HelHHX pAROP CK 1KMH ABE YHPOMCHMH
pPacueToB 3aMeHAnTCA ranepesuu (npu 3HaunPenRbHOHR MX. ITPOTHEEHHOC-
™) MWHM YKDyIHEHHHM BOJIO3a0OopoM, PACNONONEHHHM B LEHTPe BORO3a-
Gopuoro pane (mpu CyaBHMTENBHO HeGOABNOR NMMHE Boac3adope).

o >usonranpiiie BORO3alopHEE ADEHH MAM TRAHmMEeR RIA NpUOAH-
meHHOH olen.y napauetpos 3CO Takxe moryr Gurd sSameHeHH ranepes-
MH C NIDUMEPHO ORMHAKOSBHM OTOOPOM N0 JANHE COORYEOHHS.

Jlvueane BORO3aGOPH NOR3EMHHX BO, YCTPAUBEOMHS HA BORO-
pasneNbHEX NMPOCTPAHCTBAX MAM BOAMSH pex#, JaAR nexell pacuste
IPMBOJATCA K YHPYNHOHHOMY BOROIEGODHOMY COORYRECHHW -~ "GOoanmoMy
ronogiy”. Och TAKOro YRDYFHEMHOrO BORO3860pa pagnoaapraetes no
IEeHTDY RYUE€BOI'O POR0O3200p&, & NPM DACHOROXCHUM IODMSIOHTALBHNX
CKBaAXKH - Ayye# NOR DYCHiOM DEKN - HA Ypese NUBERXHICTHOrD BORO-—
TOKa.,
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Ina npubavmeHHOrO OlpedcleHNA NMONOXEHKA M pasmepos ofnacTu
saxBaTa BONO03200pOB B CHCTEMAX MCKYCCTBEHHOM MNONOJHEeHMA NOji~
3eMHEX BOJ BeCb ¥oMmnexc coopyxemuit (Bogozafop , MHIMABLTPAIWMOH~
HHE COODYXSHHA) MOXHO NPencTaByTh B O000OMEHHOM BURE KAK OIUHOU~
HH{ YKpynHeHHHE BOA032a00D ¢ 180MTOM

Q=QB“05 y (19)

rae (), - oOmuit pacxon somosadopa; (g -~ cpemmit pacxon
BOJH, NocTynanmell B mnacT? #U3 MHOWIBTPAMOHHHX COODYXEHHUIL.

Taxoli pacuer He jaeT cymecTBEH:ION omMGKHM IPU OTHOCHTEABHO
GOJIBIIOM pacxose BON03a00pa B CpaBHEHUM ¢ oomel nonauel BONH Ha
uHdUAbTpalm ¥ paaMepaex 3C0, NpeBOCXORANMX PACCTOSHUE NEXLY BO-
RO3A0ODHEMM CKBOXMHAMHA ¥ MHPWILTPALMOHHHMKY COOPYXCHUAMH.

B cayuae, xornma pacxon BOmIH, IOfaBaer™ii Ha VMHPMJILTpPAUMOH-
HHE COODYXeHMs, NDHMEPHO paBeH ne3uTy Bomosabona, 3C0 orpannue-
HA [0 CBOMM pasmMepaM ¥ OXBaTHBAGT B OCHOBHOM ILJIOW&NL, HA KOTO-
polt pasmemamnTca ponosatopHHe U MHIMALTDAMOHMHE coopyxeHua. llpu
IeTaJbHOM NpPOeKTHpoBaHun naa yrouHenua 3C0 B sToM ciayuae cneny-
eT IpUMeHATh IpadoaHalIuTUUecKuit MeTod.

2.13. Huxe unccienywrcs OCHOBHHE CXeMh (MALTpaLFM ION3EMHHX
BOA K BOXO3a0OPHHM COODYESHUAM U NDUBOAATCH PA&CUSTHHE 3aBHCHMOC-
TH I onpenenerua pasmepoB 3C0 monseMHHX BOJOR&00pOB M HPOrHO-
3UPOBAHKA Kauecrsa poOupacuoll MMy BOIH.

llpn aTOM aHanmuTHueckue saBUCHMOCTU miA pacuera 3C0 maHu
IJAA HaNMOpHHX noToxkoB. OnHaxo OoHW MOryT OHTH MCNCAB3OBAHH M IIA
Ce3HANOPHHX ITOTOKOB NPU 3aMeHe MOMHOCTH M  HAMOPHOI'C IuacTa
Ha HEKOTOPYD CPSHDD MO IUIOMSNH MOWHOCTh e OE3HATIOPHOIO
IOPOKA B YCJIOBUAX SKCIUIyaTaluy BORo3abopa.

3. BEPETOBHE BOJO3ABOPH

3.1. OnuHoulie CKPAXMHE M KOMIAKTHHE DPPYIITH BIAUMO-
reficTeynupx cxpaxud (cocpemoToueHHHe 30A03a00pH)
BONN3H TWIPABNIHUECKN COBEDNEHHHX BOROTOKOR M

BOROEMOB

Beperosue Bofo3alopi 2KCILIYRTHMPYDT OOHUHO HErJayGoKO 3afe-
ragmue Ge3HAIOPHHe WIM CRaCOHANODHHE BONOHOCHHE I'OPH3IOHTH. B



mpolecce sXcluyatauur 6eperosxX BONO3200POB MPONCXOAUT BOCTOAH-
HOE BOZIIOJIHEHKE 3anacoB BOjaMy, QUILTDPYOLMMMUCS W3 PEKU, B pe3yib-
TaTE UEro [ABMKERME I'PYHTOBRX BOA OHCTDO npuollertaer CTAMOHAD-
HHl XapaxTep.

lo ycnobuam uapTpaliiy U3 PeK NocjefHWe DPUHATO Noxpasne—
JATh Ha COBEDUWEHHHE U HeCOBeplieHHHE.

{ IMIOABEAKUOCKY COBEPUeHHLN, PeKaM OTHOCATCH IJIyGO0KO Bpe-
saHHHe B BojoHocHuit nnact (wa 0,6~0,8 ero momuocTH) #im nocrarToys
HO uMpox¥e pexy (mvprHAa 3HAUMTENBHO O0JLETE MOWHOCTH BOKOHORHOI'O
rOPU30HTa), CNall3oX0NbMAL.[POBAHHNE Y He3anleHHue.

Jajnice pacCMOTDEH: OCHOBHHE CXxeuid (MIbTpaluy ¥ OEperoBoMy
BOLO3a00DY, COCTOAMEMY M3 OJHO! CKBARMHE WIKX KULIIAKTHOR rpynmmt
BaauMmopellcyBYmUX CKBaxMH, pacnojaraomuxcs pénausy pexu. Pera
B HLAHHOM CAYU&e ABAZETCA DMUAparIMUECKH COBepueHHOH.

3.1.1. EcrecreeHHut noTOK HaNpamBieH K pexe.

3.1.1.1. 3oHa 3axpara GeperoBoro BOZO3alopa B ciayuae, KO-
Ia ecTeCTBEHHHH NOTOK HOJ3eMHiIX BOJ HalpasieH K pexe, npencrap-
IeHa H& PHC.K.

Cxema puc.<,8 xapaxTepuayeT OUIbLTPalMOHHHI IOTOK, Koraa
nebur Bopc3a00pa ITOJHOCTBH KOMIIEHCHDPYETCA ECTEeCTBEHHBM [TOTOKOM

( g o= }, & DEuUHHe BOAH He YUaCTBYDT B NATAHUH E X03a60-
pa (U, = 0). llpu srom obpasyerca somopaspensHas Touka N
C Y OpOQUHaTaMM X-=X_ . y = 0, pacnonaraomasca Mexny

BOLO3a00POM ¥ DEeKol ¥ crpaHnuxsaxuas npenenbHue pasmeps 3C0
BHM3 M0 NOTOKY NOA3EMHEX Boj. B aTo#f Touxe CKOpPOCTL CUABLTDAUMM
paBH& HYJD, & HanopHam dyrvIUA MMeeT JKCTpeMyM. Jcxoia U3 9TuX
ycioBuZl, HeXORUTCA BHpaxeHUe niA SHAIUTUUCSCKOrD OnpeneseHud
KOOpAMHATH X BonopasnenpHoft TOUKK:

Xg= X \/ 1-Q/5Xx,5 (20)

TA® X, =~ DACCTOAHME OT pexy O BOjO3atopa; 4 -~ NebuT
BONO3a60p4 ; Q - MOrOHHH pacxon GHTOBOIO {ecTecTBEHHOIO)
OTOKA NON3EMMEX BOX.

Gopuyna (20), xax i1 B LleJIOM pacCraTpUDAEMAd cXeMa TeueHud,
neficTBMTENEHA Y OTHOCUTENBHO MATHX pacxonax sogosasopal

3 < .ix,q
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Puc.2, CxeMH THABTDELMA K COCDENOTOYCHHOMY 6eperoBOMY EBOXO03a60DpY npy 2CTECTBCHHOM NOTOXE,

HalipanmeHHOM K Dexe: |
a)OTHOCHTENLHO MRXH® pacxoz Boav3asopa(Q < Jl'an,) ., 6)00JBMO% DPACXOR pozosadopa, (= ﬂxﬁ%).
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Mporsmennocrs 3CO BBepx MO MOTOKy R onpegendercs B
LGHHOM CJIyUaC B HEABHOM BMIe, B 3ABUCHMMOCTH OT pPACUETHOI'0 Bpeme-

= T= mn [R-— x_uz_xz n Rl IR R/(x._g"xa)]
5 | SXg Xy ¥ R/(K, + %) (21)

s dopuynu (RI) senwumua R MORET OWTH onpejeneHa

nonGopom. B Heroropux chayuasx brpaxemme (2I) ympomeerca. B wacT~

HoeT, npu 0,5%X q<Q<&X g us (1) caemyer:

Ra ._9_1(4+\W) '
R

&mn

B oOmeM caydae BCIMUMHA MoxeT OHTL HalineHa ¢ IO~
MOmMpl IpadyKe Ha puc.d. llo HemMy xe HaXoauTCA RO.OJNHUTENbHOE pac-
crontue Ak . a sarteM no gopmysaad (2) u (3) momer Ourh ompe-~
neneHo pacerosHue no pepxdef rpamuum 3CO0 - R . 43 rpajuxa Bun-
Ho, yTo aAR_ < 1, , T.e. BeayuuHa AR HE NPeBOCXONUT B

paccMaTpuBReMOl cXeme BeaMuuHHE X, .

Pyuc.3. Ipadux nia onpeneneHna npotaxenHocTn 3CUR (k cxeme Ha
pHC.<,a).
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[IporamennocTy 3C0 BHM3 N0 NOTOKY NMOA3EMHHX BOX OT BOMO3a-—
GOPHOIO COOpYXeHMs MOXeT OHTh HallleHA U3 CHERYNMEro BHpamXcHRA:

2 .2
-~ X Xa~ SR X
q 2 Xg Xo~8/(Kg—Xg)

Is onpenesieHUA BeNMHuMHH 2 MOXeT OHTbH MCIOAB30BAH TAaK-
xe rpafur Ha puc.4.

v
re -

. grT
" mnXe

Puc.4. Trafuk pnr onpenenenua nporaxennocty 3C0 ¢
(x cxeme Ha puc. ,a)

WAKCHMAABHO ROJMOXHOE JHAUSHME BOIMUMHH @ , HOCTUIaeMoe
npy Bechra GonsuoMm (Teopernueckn GeCKOHEUHOM) Neproje IKCIUyaTa-
UMY BOmo3abopa, COCTAaBAAET:

2, =X~ X, -

Litnura ofracTy 3axBaTta ¥ 300 BOAO3A6NTD B LEHHOM CIyuae npk
ONMMXEHHO MOXeT OHTh YCTaHOILeH2 Ha OCHOBe CAeAViMX Coo0paxeHuit.
lnowanb saxpara pasa [ =QT/mn.

[ipypaBimBag BeJuuuyy F K wiomand sanymca ¢ ocAmM L
u £d , KOTOpHM cXeMaT.uiio naolrazaercd 00JACThH 3aXBaTa, MOXHO



NOAYUXTH COOTHOMEHUE TIA ONDENEANEeHUS MAKCUMANBbHOA WHMPUHH O00NaCTH

38XDATA ¢
d — 20T 1 (23)
Tmnl
snech no-npexuemy L=R+ ¢ , & Besmuue R ¥ 2 HaxopaTes

N0 NPUBEIECHHHEM BHIIS DPEKOMEHUALMAM,

lypraa o ne Copyvyae (23) ysesuuMBaercs BO BPEMEHM.
[lpenenpHoe ee 3HaueHWe, ROCTUraemoe npn T —-oo , yCTaHaBAMBAET-
CA 10 wWMpHUHE OGALCTH (UTANMA BOXO3A0ODA:

d, ..~ 8/2q . (R4)
3.1.1.2. llpu ypexuuenun gedurta Bono3adopa BOROPA3NENbHAA
royka N  cMemaeTCA B CTOPOHY PEKH K B NpeNeNbHOM cayuae,Korna
§=%xx,9 , pacnonaraerca He ypese pexu { X, = 0).

[lpn panbHeltmem ypeawuenin neCuTa BORO3a00PHLX CKBAXUH, KO-
na Q>xx Q , B maraHuu soposadopa SyLYT yuacTBOBATL PeNe
sont. Crema I BaHHODO Ccxydas npuBeleHa Ha puc.<,0.  LuOUT BORO-
safopa U B TakuX yCHIOBMAX CHINDAUBACTCH Y3 (UILTPYHWIHXCHA Deu-
HHX BOA Q¥ OHTOBOTO MOTOKA iOASEMHHX BOJ 4, :

Q= Q“;" Be
Q.= -&—D'arctg'—% -2qy, ., (25)

Qer—gxg arcty —3%] +2qy, .

M3 supagenus (R5) BMaHO, UTO COOTHOMEHUE MEXLY COCTABJIAK-
MU 1e0uTa BnYUc3sfopa B 3HAUUTEJNBHOR CTeneHu 3aBUCUT OT BeNuu-
HH Y, ~ [IMPYEE )JPOHTa QUALTDALMK DEUHEX BOJN HAa ypese DEeKH,
KOTOpaA MCIEHHO onpeneNfAeTcd CASNywLHd 00pason:

Vo= X% V(8/5x,0)-1 . (26)

IpormxenrocTs 3CU B ofnacTu Mexny pexo# U Boao3abopoM o
B JIaHHOM cllyuae MOXeT OHTh HaiiieHa rno chaegywuell pacueTHOR s3aBUCH-
MOCTH

omn ( x2ay 2y
—_ ——_— 0 O —
. ("—L_'vo oty 3y z) . (27)

oy orom crenyeT uUMeTh B BUIAY, UTO BEAMUMHA €  HE MOXET

~ - ™
NpesocXOsMTh paccrodHue X, , T.e. 2 = l. I'pafux naa on-
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penenenus paccroaHng ¢  no gopmyne (R7) nmpuseneH Ha puc.5
(cxema 2,0).

Coornomerize (27) u puc.5 Moryr Gurh MCHONBIOBAHH Tawse HAS
orpeneJsierus Bpememnt T , B TEUSHHE KOTODOI'0 pPeuHag BOja

nocTuraeT BofosaCopa. LA 3TOr0 HEOOXOLMMO NMDHUHATE 2 =X, .
Torna nmonyuaercs:

b 2
11{X
Toeu™ T2 {-xy_;’a arcto,-?-g,:—xn) : (28)

Beepx no noroky nof3emMHHX BOJ fporaxexHncTh 300 moxer GHTh
HafilieHa U3 BHpPaxEHWUA:

nin x0+yﬂ Ry )
-— ar : 9
q (R dq'ﬁxn+x +y2 (29)
Ha puc.b npusonurca rpadux seauwuuis aR  anA onpelnene-
HHUA paccToaHud R no dopmynam (2) u (3).)
[irpuua o6acTH 3axsaTa B HaHHOM Cayuat YCTAHABIUBAESTCH,

MCXOJA U3 BPEMEHM [BUMECHMA UYACTHUL, BOIH K Bojo3adopy. B olmewm
BAlle YKa3aHHOe BDEr's OMpeNeiAeTCA CHEAYOUuud BHpAXEHAEM:

T=J' 1+gﬂ (- qz)lzdz

----——-———-—’ )
Vi-z +22Ltg(w gz)
= T A A
me T g 4 gt V= o
y =Qy+ %-arctg i+ X + -Larrtq{ X ;
fal y ...... y
Xu YV - xoopniHaTH dcchenyemoll TOUKM. 3
Cppuna 3CC d  HaxomuTca garase U3 yo10BHMA -g—= = (),

I'padux anA orpenencHua sesuumdd ¢, foayu: =m ¢ no-
vompp pacuerop Ha OBd mo npubepeHHol Bbue METOXWKS, MpPENCTABAEH
Ha prc.7. Ma Hcro Buuno, YTO NMPH MENHX ZHAYEHUAX PACUETHOI'O BpE-
meurt (T < 6¢I0) wrpuma 300 npaxmuuecku (¢ TounocTbo mo I10%)

He 3aBUCHT OT BEIAUMHE E€CTECTBEHHOINO DACXOIA g . B aror nepuon
OHA oxeT OHTb Haitne:ra no dopmyae (23). [lpy Goabmy Xe 3HAUSHUAX
speMeru T (npir q > 0,2) uvpuna o  DpuHMMAET MAKCUMEJIbHO® 3HAa-
yeHKe ¥ ganee ocraevcg nocrosuHoll. Beauumue mox  TPMBELEHH

HA DiC.7. QMCHEHMHO OHM MOT'YT OHTH Halilenn Takzz no dopuyne (<4).
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—

Amax = &.87
A max s 6,22

amux 5.0%

ﬁ“ amax € 41-32

J max =« 5§82
J max > 3.496

amaxs %. 17

dAmax + 2.9
dmax : 2.74
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3.1.1.3. [lpumep pacuera. Jia BonocHaGXEHUA RMIOPO MO CEIKA.
APOCKTUPYETCA MPOCYPHTH B SJUINEHANBHHX OTAOXGHMAX HA DaCCTOAHUY
X, = 100 v or pexu cmksaxuuy. [lpoexTupyessiit n€OUT CKBEXWHH
Q = 2000 »®/cyr. Cpenmmit xoaddmmeHT GUABTPALVMA SJLTOBUANBHHX
ornoxermit K = 30 M/cyP., MOMHOCTH BOJOHOCHOTO IOPU3OHTA
m = 30 M, aKTHBHAg NOPUCTOCTb BOJOHOCHEX Opox N = 0,25,
Yraon ecrecrseHHoro notora 1 = 0,001,

TpeSyerTca onpenemyrbh pasmepr Broporo nosca 3C0. uexona ua
BO3MOXHOCTH OakrepuanbHoro sarpashemw: nuacra (T, = 400 cyr.),
M TPeTbero Nofica, DACCUMTAHHOI'O H& BeChb CDOK JKCIUIyaTalMy BOJO-
3afopa T, = 20 Jer ™ 104 CyT.

Ona pacueTa KCKOMMX BeauuMH HalineM cHauayia pacxon e¢cTecT-
BEHHOI'0 IOTOKA:

Q=Kkmi = 30°30:0,00I = 0,9 w*/c-T.

B pamnom cmyuae (1 >%:X g ol Kax 2000 > 3,14°100-0,9 u,
CHeHOBATENbHO, YCHOBHA palboTH BORO3a0opa COOTBETCTBYNT CXeMe
Ha puc.2,0.

dna ompenenemun npormxerHocTy 3C0 oT BORO3abopa B CTODOHY
peku ( ¥ ) Henoawayem rpadux puc.5. Haflmem cHauana uucaeHHue
SHaUeHUs Oe3pasMepHHX [apaMeTpoB:

. 3,14:100:0,8 _ 0 14-
2000 ey

W)

T = _2000-400 = 3,4 (T = 400 cyr.)
3,14°30°0,25+ 100%

P o _.%Mfl___ = 85 (T = 10% cyT.).
3,14¢30+0, 25+100%

ilo rpaduky Ha puc.5 {cxema 2,0) ycraHapiIMBa2EM, UTC JAHHHM
3HaueHUAM T ¥ Q coorBercTByeT Bexuumna T > l. Oro sHauur,
yro T Cosbme BpeMeHM IBHEEHMA BOINH OT pexy 1O Bonosatopa
(T > Tpoy.) 4, cHENOBATENbHO, HYXHO HpMHATE & = X = IU0 u.

lupuxy ¢ponra $uabTpalim peuHEX BOA HA YPe3e peKu Y.
MOXHO oOlfpeneluTh nc Hopmyne (26):

I ;
y,= 100~/ (2000/3,14-100:0,9) - I = 246 u .

Bpems, 38 ROTOpPOS& peuHHe BOmH joMnyTr no Bomosadopa, onpe-
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nesuM no gopmyne (28):

2 Py
30:0,25 ¢ I00™+<46 100
pev. ~ T g 246 4 246 .

Onpenemmn: Terend nporaxeHHocTh 3C0 BBenX nO NOTOKY NOg3eM—
uax pon ( R ). [lo fopuyne (3) nallgem cHauana paccrogHue Rq
KOTOpOE MPOXORUT YaACTHIIa BOIH, ABUIRACH CO CKODOCTHY E€CTECTBEH-
HOP'O NOTOKA:

O 9 '400 — M .
~ 4
0,9:10% _ = 164
RQ' m [200 M (Tx 10 CyT. ) .

Lanee 1o rpaduxy Ha puc.6 HaxXOAUM KOMOJHUTENIbHOE PacCTOA-
Hue, OOGYCROBIEeHHOE fellcTsueM pogosadopal

ﬁ= 0,14
T e 2.9:400  _ p4g (T, = 400 cyr.)’;
30:0,25<1C0
T = £.910% 12 (T, = 10% cyr.).
30 0,25.IC0
CrnepoBarTenbho,
aR= 1,25, a  aR = I,25.100 = I25 4 (T, = 400 cyr.);
aR= 3,0, a aR = 3,0.100 = 300 (T, = 107 cym).
lasree n  dopuyae (2) umeen:
R=48 4+ 125 = I & (T, = 400 cyr) ;
R = I200 + 300 = I500 (T, = 10° cym),
a O0|ag IpPOTMOXEHHOCTh 2~T0 ¥ 3-I'0 NOACOB COCTABUT:.
L=I00+10=27 » (T,, = 400 cyr);
L=I00 + I500 = 1600 u (Tx = IC* ¢cyr).

Fna onpepenenns wupuHy 3CO uernonsayem rpafux Ha puc.”.
ilpp oTOM q-=",14, T=3,4 miA T, =400 ¢eyr., u T =83
ar T, = 104 cyT.

JTUM UNCJOHHHM 3HAUSHURM (espasHepiX Naraie?poB COOTBETCT—
BYDT:



*

d= I,6(TM=4OO CYT.) M E‘j.=-a=5('I'xﬂ.'[()4 CYT.) .

CrenosarenbHo,
d= 1,6°100 = I60 u (T, = 400 cyr.)
n d= 5100 =500 u (T, = 10% cyr.).
lle6uT BONO3alopa B paccMaTpUBaeMOM CIyuae CHIANHBSETCA M3
dunpTpymauxca peunsx Bog U, ¥ GMTOBOrO NOTOKa NMOASEMHHX BOX
Qe . UncrenHse 3HaueHua 9TiX DEJMUMH ONPENENANTCA no (gopMyre
(R5):

2-2000 246 _
Q=% R clg =2 o /eyt

Qe = &:eCl S0P q lgg + 2:0,9°246 = 930 »°/cyr.
3,14

3.1.2. EcTecTBeHHHM TNMOTOK OTCYTCTBYET.

3.1.2.1. CrpyxTyma reusni. 10, GEMHEX BOX K COCLEN0TOUEHHO-
My B0O#03a00py B YyCJAOBMAX, HOINA €CTEeCTBEeHHtJ! NOTOK NPaXTUUECKH
OTCYTCTBYET, M300paxeHa Ha puc.8. OueBnnvo, uTo uMTaHMe BORO3&~-
6opa B 3TOM Cclyuae NOJHOCTHO OCYWECTBAACTCA DEUHRMM BOLAMU
( Qp==[l ), a NMUTaHMe U3 eCTEeCTBEeHHOTO [0TOKAa OTCYTCTBYET
( Qg =0).

PacueTiiie 32ENCINOCTH DA ONpefencHuUs nporTaxeHHocry 3C0
B 9TOM cClyuae IpuolneTanT BUI:

s onpenenedua R (B CcTOpOHY Gepera)

2
T ==‘”Erﬁ? (1 + -%%; ; (30)
0
nna onpeneneHMa @ (B CTOPOMY L&)
_ fmnz” > ﬂ
T-= G*——( —'-3-;;) . (3I)

DCCEETES R0 e MOXOT OHTh MUCMONBIOBAHO TaKKe IJIA
pacueTa MUHUMAJISHOTO BpeeHM ABUXEHWA PEUHEX BOA K BO;03a00pYy
o xpaTuajpueld IrHUM TOKa. Hpu 8TOM T =X, , B COOTBETCTBHUH

¢ dopmyaoit (31) noayumm:

2 &mnx2
Toeu= 5 g+ (32)

Ppaduxu pia onpeneneHua paccTomRHME 2 M R, a Takxe
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d B paccmarpusaemoft cxeme npwpepens Ha puc.5 ( § =0, cxe-

wa 8), 9, I0 (Gossmme sHauenua T) u I3 ( q = O, mamne 3naue-
ma T),
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Puc.9. 'padwk mias onpenenexus rnporarenxHocTH 3CO R
(x cxeme Ha puc.B)

I'pagux na puc.l0 nonyuer ¢ nomompo pacueroB Ba OBM no me-
TONWKe, Hanoxenwo# s n.d.I1.1l.

3.1.2.2. llpumwep pacuera. Cipenesuu pasmepn £-ro u 3-ro
noacos 3CO0 png ycnosuit, NpuBeneHHwX B H.d.l.1, HO IpH OTCYTCTBHM
eCTeCTBeHHOro noroxa momsemusx sog ( 4 =0, Q = 0).

Ina onpenesnenua nporsxerHocT S0 0T popo3zabopa B CTOPOHY
peKy ucnoabayem rpafux #a puc.D (cxema 8). YucrnenHwe anauer a

OeapasMepHEX M&paMeTpoB OYIOYyT CAenyruuMM:

T 2000 +400
T = = 3,4 (T = 400 cyw. )
"3.14'30-0,25:100% M it
T = 2000+ 104 —— = 80 (T = 10% CyT., )
3,14:30-C,25°ICO X
[Io rpadury 2 = Coax = &, Torma ¥ = 100 M, T.e.

pacueTHoe BpeMA 00Jibme BPEMEeHU IBUXEHHA BOLW OT DEKM N[O BOHO3&-
oopa.

MnavMManbHoe BpeMA IBMXEHMA DEeUHHX BOA K BON03a00pYy MOXHO
onpenenuth no dopmyne (3R):



.2 _3,14:30:0,25:100°  _ o o
pet 3 2000 o
Cnpemenum Teneps npormaxeHHoeTh 3C0 oT Bog03afopa B CTOPOHY
6epera ( R ) 1na sToro socrnoibsyemMca IpaduKoOM Ha Ppuc.9.
YncnenHue 3HaUeHUA GE3pasMEpPHHX NapaMeTpoB GYuyT ClIenyn-
MU 2

T

wia T, = 400 cyr.:
= 3,4, WQT-=0, 53 rorma R = 1,5, ciremosarenkbHo,
R = I1,5°I00 = I50 M, a of6uas nmuHa 3CO 6ymer pasHa L = I00+
+ I50 = 250 M

T

_oma T, = 104 CyT.:
=85, T = 1,92, rorpa R = 5,5, crenoeaTesNbHo,
R = 5,5:100 = 550 M, a o6ues pauxs 3CO Gymer pabBHa L
+ 550 = 650 mM.
Snn ompegenenus mupuHH 3CO ucnonabayem rpafuxu Ha puc.lO
n 13.

31

100+

il

_ lpn T,, = 400 cyr. T = 3,4 1 1o rpafuKy Ha DPHUC.13
L=1,6n = 1,6°I00 = I60 wm,

[lpu T, = 10% CYT. T = 65 u no rpaguxy Ha puc. 10
d=5n d - 5:100 = 500 m.

B paccmoTpenHoM cayuae neOUT BONO3adopa obfecneunBacTes
TOnbKO 3a cuer peunsx rog: (3=Q, .

3.1.3. EcrecTBeHHMI! MOTOK HampaBiieH OT PEKH.

3.1.3.1. Ecau ecrecTBEHHH! MOTOK (,  HANPaBAEH OT DEKM
B CTOpPOHY Gepera, cxema QUABTPAIMU TON3EeMHHX BOM, K COCPEeroTOUeH-
HOMY BO,.03a00py npuoSpeTaer BUn, MokasaHHut Ha puc.IlIl. Ilpu srToM
HAa oG X 00pa3yeTcA BojopasjenbHaa Touxka N, NONOXEHHE KO-

TupofR viipegeNaeTCa CReNVIIHIM YPaBHEeHNeM:

Xg=X,\[{*(3/%x,9) . (33)

iy Trimensocts 3C0 B cTopoHy peku R B 3TOM cayyae Mo-
ke O dalileHs U3 COOTHOLSHUA !

gt X2~ X5 {+R/(Xg-Xo)
F=gq lR "@2“1? e {-R/(x, +xp)1 (34)

win 110 rpafvky puc.b (ecxema II). Tpu ostoM, oueswgno, R<x, .

i
L onpejleleHA BpeMeHH Tpeq , B TeueHue KOTOpOro peuHad
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Prc,I0, Tpagux xas onpezexenus mmpusn 300 d (kcxeme Ha prc.B).
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Pre.iT, Cxema QrysTpauMt K GepeToBOMY COCD2IOTONSHHOMY BOXO3260DY MPd SCTECTBEHHOM
NOTOKE , HATDABJS HHOM OT POKHK.



BOfla. MOCTUI'&ET BOR03abopz, B BupaxcHue (34) cienysT nonCTaBUTh

R=x, . Ha puc.5. atomy Bpemeru COOTBETCTByeT nepeceueHue
KPUBHX C pasyuuHmMy Q ¢ oramHarchk R = I. Bpews Tpeu MOXET
OHTE HaltneHo Taxie NO QopMyne:

_,___.(x__.ﬁ____Q"x En );'31_...;‘3 (35)

B cropony Gepera 3C0 B nauHoll cxene npocTHpaeTCH Ha pac—
CTOfHHE ¥ , ONpeueaAeMO U3 (QOPMYAH:

_ mn [xg-xg fn 4+d/(>k&+xg) g] _ (35)
q QY { —2/(xg-X,)
PaccrosHune 2 wmoxno Hality raxxe no rpaduky Ha puc. i<,
OueBnaro, 4TO B Npspesb:ioM clyuae 2 nax = Xa= Xy

lmouna 3CO B 38BUMCKMOCTM O™ FDEMEHM ¥ BEJMUMHH SCTECTICH-
HOTO NOTOKA (, MEXOAMTCA N0 I afMKy Ho Duc.Il. JTOT rpajur no=-
JYUeH 10 MeTONuKe, U3JOxeRHOX B NYHKTe, e PacCMATDHBABTCH
CXELiA C €CTECTBEHHHM NOTOKOM, HAaIpabBIeHHHM K pere. ia DKc, 13
BUIHO, UTO NPHM OTHOCHTExbHO CGoibumoft penyumic mapemerpa Q> 0,9
mypruHa 3C0 GHCTPO ROCTUra T CBOEIO MEBXCUMANBHOTO 3HAUEHURA
d, =Y 1 jaflee 0CTaeTCA NOCTOANHCI.
Tax xe, kak ¥ B Ipeguuyref cxeme, B pamion ciavuae neCuT
BO03200pa MOJHOCTEN 063:TC'ILOETCA NMPUTOXOM peuwsxX Box: Q. =0Q ;
Q, = O.
3.1.5.2. Lipumep nacuera. na mpumepa pacuera rpanuy 3CO
Ing BONO3a00pa, - PACHOAOXCHHOIO BONU3K PEKM B YCIOBUAX, KOIAA
eCTeCTBEHHH NMOTOK PFANDaBASH B CTODOHY Oepera ¢ VKIOHOM
t=0,00I ( q=0,9 m/cyr.), BOCIONBIYEMCR MCXONHEMU J8HHH~
M, NpuBeNeHHHMM B ppuMepe f1.3.I1.I1. Cxera {iuibrpaiyu B 3TO0M
chyuae OymeT COOTBeTCTBOBATH pHc.ll.

Hafinem eHauasnza napaMeTp X, , ONpefesmoumil noJoxeHue BO-
nopagnenvHoft rouxu N, no dopmyne (33):

Xog= 28 =1/ 1 + €000 = 2,84,
3,14:100°0,9
a XKp= 2,84:100 = 264 u,
Hanee no rpaguxy Ha puc.D (cxema I1) ompegesamm mporaxeH-
HoCcTh OCU BBEDX MO NMOTOKY NMOM3GNMHHX BON, T.€., B HAHHOM CAYYad
B CTODPOHY Dpex®. DeapasmepHue napamerTpl, HeoOXomuMmie Aif HAXOKR6~
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Puc.I3. Tpadux xaa onpezeaesva wupkEs 300 d (KexemaM va pHe



HUA Bel UMHH R, uUMen?T ciuefyomie UY/ACIEHHHE 3HAUeHUA:

= 3,14 I00C+Q,9 m 2000400
= mani sV Ma¥ o I4 T T et —————— = 3‘4
9 2000 3,14°30°0,25° IOOz
(TM = 400 cyr.)
4
T - 2000 IO = 85 (T - 104 oy )
3.14°30°0,25 1007 ¥ Y

Mpu oTvx sHaueHnsx GespusiepHix napaMerpos R =R, = I
rorga R = 100 M, r.e. 300 gomzna 32XBaTuTh BCHO TEPPATOPHO MeX-
nY Pexofl u sono2albopom.

Bpemg Tpeq no gopmyne (38) cocramur:
2 2
T o = 30:0,85_ (100 .. 2B4” - 1007p, 284+Eq0)_7lcw
pe. 0,9 2284 264 -~ 100

Ina onpenenexua nporaxeHHocry 3C0 B ruy6re. Gepera BOCROJb-
ayeMca rpafmxom Ha puc. li.

DeapaasvepHue n2paMeTpH, HeoOXOnuMue IJig onpeneieHdda ¢ 1o
rpadMKy, OVIYT HMEeTh CJENyWlne UKCICHHHe SHaUEeHWA:

0,9+400 A
30-0,25- (264 - 100) " v e

= 0,9+ 10% e
maam T T R Rem
TTpu X3a284HT =400 cyr. ¥ = 0,45, a == 0,45
®(284 ~ I00) =
Tipu 284nT=104cy*1'. 2=1D a
¥ = I.(EM-IOO) 184 wu.
T xum oGpasoM, obmas muuxa 3C0 cocraBut:
L= ICu + 83 = I83 M (T, = 400 cyr.) ;
L= I00 + I84 = 284 M (T=104cy-r)
[na ompenenenus mupuHe 3C0 ucnoxbgyem rpadux Ha puc.ld.
pu T = 3,4, §= 0,14 ro rpaguxy d = I,5, a mupmna 3CO
d=1,5I00 = 150 &, (T, = 400 cyr.). _
Ipu T = 85, §= 0, , 14 no rpaguky d = 2,5, a mupuna
3CC O =2,51I00 = 250 ™ ( Ty = 10% CYT. )



3.1.4. EcrecrpeHHuli NOTOK napajisjieH peke.

3.1.4.1. Boamoamie xapTUHN TeUueHWA MNORIEMHHX BOL K COCpO-
NOTOUEHHOMY BORO3al0opy, HaclojaramwieMyCcA B JOJIMHE DPeXM C eCTeCT-
BEHAHM TIOTOXOM, HAMPABJACHHHM EBLOJbD PEKM, CXEMATHUHO H30GpaxaHM
Ha puC.li,

Cxeva puc.l4,a COOTBETCTBYET ~NYUAD QTHOSUTGIBHO MANODO
BONOOTOOPA, HKOTAA PACXOh BOXO3alopa OTBEHAST HEDABEHCTBY

ﬁ‘-’- )_EH/(Q.SE - (11'[:[:tc3 \_(B) ! (37)

3peck X, ¥ Y, — DAcCTOAHMA 0T BOoROpasuenpkofl Touxky N
N0 PEeKH U 1o ocy "x", mpoxonramefl Wepes BONO3A0OD :

Xg= an+ynz ; fﬂ"xﬁ/‘xﬁ »
y5=xo\f‘f[:la* i/4h - 1/2 ; Ya=Ya /Xy (37a)

Q=0/2xqx,

JapaxTepHhM nJA CXeMM puc.l4,a gsngarca  To, UTO poue
BOAH B 3TOR cxeme He IQCTYTIAT K BOjo3adopny, a HefirpanbHan JAUHUA
¥, CIENOERTENbHO, OONaCTL NuTanua Bogosadopa He kacaerca Oepero-

BOW JXHUM.
[IporsxennoeTe 3C0 BpepX NO NOTOKY NOASOMHEX DOS MOXeT OnTb

noJrydeHa no crenyomei® npulmaxexnnoft dopuyne:

S (R=1Y* 3 _
Rl FRR-0 (025~ V3+ (4"

2R + 0
'(“"f’*%wf-'z%r"“'“%inmﬂ ’ )

&ne T=t;'T/mnxo; ﬁ‘R/Xui G-Ll/eroo,m-A/ﬁshtf; Sf'-—--%-clf‘tih@‘ .

Jonuyaa (C0) noayders ¢ KCnons30BaiiHeM ynpomenvmeilt, HO NIPub-
AumesHON npepnoC.L iy O TOM, HTO JAKHMA TCKA. BROIbL KOTODPCH IOBHXe-—
HIE BODM OCYUECTBAAETCA ¢ MA&KCHMMANBHO/ CKOPOCTBHD, COBNANAET C
ocew "y ". llpuy arom paccrosmie R HECKONLKO 3aBHWAETCH.

Pacuer peaunHr R ynpotiaeTesa, GCHA KCNCJAb30OBATE I'DAQMK
Ha puc.I5. llpu sTom My=Ho ucrombaonars raxxe dopmyau () u (3).
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ROTOUYEHHOMY BORZO3200DY NDH €CTECTBEHHOM NOTOKE, na-
pajreaLHOM peKe ,

8 JOTHOCHTSABHC MaJHii pacxox Bow¥o3adopa;
6)Coxvmofi pacxoxm BORO3aCODA,
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Puc.I5. I'padur nna onpegpenenun npormxeHHocT 3C0
(r cxeme Ha pHc.I4)

lporamentocrs 3CC Biu3 mo NOTOKY nmomseMuox Box ( 2 )
B paccMaTpupaeMoft cxeme o06ituHO HeBenmk2. Qs nyuGaumeHHOHR
OlLIEHKW DACCTOAHKA 2  MOXHO MCIIOAb3OBATH COOTHOMEHUE:

y o x Y (39)

L™
max

HDupuna 3CO B naHHOM cayuae NPUOAMKEHHO MoxeT OHThH OleHe-
Ha 1o dopmynam (23) u (24).

CnenyeT umerTh B BHLYy, uro 3C0 B paccmatpuBaemo#t cxeme
ACUMMETDUUHA: ©6 WMPHHE B CTOPOHY DBKM HECKONbKRO GOonbue, UeM
B HanpaBieHWu K Oepery.

Maxcisanbiang peawumuHa pvpuHe 3CO wam mmpuna oGnacry nura-
HUA PoJio3agopa onpenexngercs no fopuyne (24).

3.1.4.2. B cxeme puc.I4,6 v 30HY nuraHuA BORO3abopa nona-
1aeT peKa, Tax UTO K BONO3a0OPHOMY COODYASHUD NPUBJIEKANTCA
Kax peuHse BOAH ¢ pacxomoM U, , Tak ¥ ecrTecTBerHNt NOTOK non-
seuumx son (. . Mx coorromenue B ofmem Gamance BofocTGOpA
MOXHO HARTM N0 paBeHCTBaM:
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2%Q,= Qorcetg ¥+ X,

220, = Q(8x - orccty §,)-%, (40)
rne ﬁ; *—-2'—“33?%0 ; Q= 2}{%‘9{; » & X, ¥ Y, - NO-NpeR-

HeMy, KOODPOVHATH BOJOD&3NENbHOU TOUKHK ; V=Y, /xo ;'i;xa /xg
MMHMMAJIBHOS Bpemd [BMXEHMA DEUHHX BOJA K BORO3a00py Tpeu‘
B naHHOoll cxeme IMPUOAKWEEHHO MOXHO OLEGHUTH Tak Xe, KaK ¥ B cXeue,
uznoxeHHo#t B n.3.1.2, T.e. NpU OTCYTCTBMM €CTECTBEHHOI'0 NOTOKA
( 9 =0; dopuyna (32)). Jpu sTOM BeauuKHa Tpet;.. OyIeT HEeCKONb
KO 3aHUXESHA.
Jmvuna 3C0 B manHoYt cxeme MOXeT ONTb NPUGIMREHHO onpenese-
Ha no dopuynamu (38) u (39) ¢ ucnoassosamueM rpafuxa Ha puc.Ild.

lwpuna 3CO, xapaxrepusyemasa napamerpor d (cm.puc.l4,6),

IS OTHOCKTE HO GoAblMX pacyeTHHX nepuopop (T > Tpetz ), mput-
nurReHHo (¢ aaBumedueM) MoxerT GUTh OUeHeHs No dopMmyne:
U
n _ e (41)
udﬁzd—mm“ q
lpu T < T__, caenyer ucnonbaosats Gopuyny (23).

3.1.4.3. lloumep pacuera. AJA pacueTa I'paHvil £-~I'C ¥ 3-TO
noscos 3CO oguHOYHUIO BOL032000A, PACHONOREHHOIO y PeKH, MpH
eCTeCTBeHHOM noTorke ¢ ykiaoHom L = 0,001 ( q =0,9 m/cyr.),
HalLABJIEHHOM BOOJb NOJKHH, UCIOJb3YEM Te Xe HUCXOOHHe HaHHHeEe,
uyro ¥ 8 n.3.1.1.

HaltneM cHauasa KOOpRUHATH Xo % Y. BONOPa3IENBHON
rouky N  no dopuynam (3.,a):

N e 20C0 L = 3’54;
6,28°0,9+100

_——-—-——-_ﬁ*ﬁ

Y, =1I00-VYYy 3,54 +0,2-0,5=1%u; ¥, =1,%;

2 2 0T we % =
X, =V 100° + I75° = 20I w3 X, = 2,01

B namnom cnyvae 3,54 > 2,01 (6,26 - uﬁ:ctg 1,75), T.e.
HepapereTBO (37) He BuNL..HASTCH, ¥, CAENOBATENbHC, CXeM& QUAbT-
pauui K BOJO3aSOpY COOTRETCTRYeT puc.l4,d.

[Iporaxentocts 3C0 BHY3 N0 MOTOKY NOA3EMHEX BOL — BEIUWAHY
? B COOTBETCTBUM ¢ DPEROMEHIAUMAMU N.3.l1.4 npubamkeHHO MOXHO




OLIEHHUTS [0 [IONOXESHMD BOLOPA3INENBHON TOUKH

T~ Y, = J70 M
Onpenenum Tenephb npoTsmxenHocTb 3C0 BBEPX MO MOTOKY ION3EM-
mix o ( R ). Ilo Qopuyne (3) halineM cHauana paccTOAHUE Rq »

KOTOpOe IIpOXOOHT YacCTHUA BOIAM, ABUrAACb CO CHODOCTHO cCTECTBEH-
HOO NOTOKA:X

0,9-400
R = Zad Zov . =48 M (T = 400 cyr.)
% 300,25 M 7

4
0,9:10 N 4
¥ 300,25 X

‘Tlanee no rpaduKy Ha puc.IS HaxomMm NOMAIMTENBHOE PACCTOS-
HHe AR , ofycnosXieHHoe peitcTBueM BOZosadopa:

q=0,I4;
Ta 9400 ___.048 (T, = 400 cyr.);
30°0,25* 100
N ol
Te09107 .1 (T, = 104 cyr.).
30°0,25100

wnii

CnegoBarensHo, AR
(T, = 400 cyr.) ;
AR - 2,0, a aR=2,0 100 = 200 u (T, = 104 CYT.).
lanee, no gopmyne (2) umeem:
R =48 + [40 = 190 u (T,, = 400 cyr.);

R = 1200 + 200 = 1400 » (T, = 10% cyr.),

a ofmas NMPOTSKEHHOCTHh <-I'0 ¥ 3-r'0 HOACOB COCTABUY:
L =175+ I9 = 360 u (T,, = 400 cyr.);
L = I75+ 1400 = 1575 m  (T_ = 10% cyr.).

Halinen Teneph cocraBnAouye OanaHca NOH3EMHHX BOH, NOCTYNap
mux ¥ Bomo3abopy. [lo gopmynam (40) mmeem:

0, = "ELz'é' (3,54 arecty 1,75 + 2,0I) = 0,61;

Qe = 0,61°6,26°100°0,9 = 345 M°/cyr. :

I,4, 8 aAR=1,41I00 =140 m



pIR— [35462"‘- 75) - _ .
Go= =5 ,54(6,25 ~arcetg 1,76) 2,01} - 2,92,

Q.= 2,9246,28°100°0,9 = 1655 »3/cyr.

Bpema nocTynNeHus PEYHHX BOX K Bogosalopy onpenesum No
dopmyne (32):
T o~ 2 _3,14'30'0,35-700°
ped 3 2000

= 79 cyr.

Ana pacuera umpuHy 230 ucnoxabsyem dopmyny (41):

2d « 340 350 M
0,9

3.R. Deperosws Bono3aSopy B BULE AKMHERHMX
PAROB CKBAXHH

Kax mpasuno, mpc IAXeHHOCTL JNRHeRHHX GeperossX BORoaabopos
SHAUMTEABHO NPEeBHNA2T PACOTOHHME OT HUX 10 PEKM KM BCNenCTBUe
aToroe Ha Ooxbmefl uacTt ol..acTH BAMAHUA BONO3a00pa HMEET MECTO
OMHO. JpHAR QUABTDAUMA TION3E.HHX BOK.

He »uc.l6 npepcracnexs 0CHOBHHE KUHEMATHUECKUHE CXEMM
duasTpanuK NoASeMHMX BOXN K BOno3alopaM, COOpYXeHHHM B BOAS K-
Heﬁmxegggps CKBAXUHM Y COBEDUEHHOIO BOAOTOKA MM BOJOEMAa, UTH
c GPEIrOBHEM BOLOBAGOpAM B BHIe IMOPUIOHTANIbHLX rarepei,
Rpex ¥ T.3.

3.,2.1. EcrecrBeHHult noTox NOS3EMHHX BOJA HANDABAEH K Deke

3.2.1.1. [lpn ecrTecrperHoM MOTOKE NOA3SEMHWX BOJ, HENpaBJeH-
HoM K pexe (puc.ld,a), neGur nuHefHOrO pARa CKBAXMH, KBK U B
CayUae OAUHOWHCIO Oepelroporo BOAO3&600DA, CRIADHNBHASTCA M3 PaCXo-
na sox, MwabTpyumxca us pexx ( By ) ¥ co cropomn Gepera, T.e.
6urosoro noroxa ( Q, ).

Besmmavua ofeux cocTabapwmx ofwero pacxona Boa03abOpHOre
COODVRSHKA HAXOAUTCHE He clegynuux 3aBucKhMOCTeN:

i " 2 - -
o Sl e » ot amaist)
" 3,=Q-0Q, (42)
rne E=8/x,; ¥,= Vo/ o
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V, =~ oupuHa {poHTa QUALTpANMK NORIEMHHEX BOJ K BO)o3200py Ha
ypese Deku, ompeneafeMans no dopmyie

Vo=V 03-x2+2x Celgq

'q=2#TEB,/Q ’ (43)

rne € -~ nonosuHa paMHE BONOSA6OPHOrO pANA; X, - PACCTOAHME
OT pono3afopa RO PeKu.

YucnenHwe sHaueHns oTHocaTeabHOro pacxoma (J, , paccunran-
Horo no dopmyne (42), moxHO HeliTu me rraduxy Ha puc.l?.

4na onpepeneHus nporaxeHHocTu 3CC smHeRHoro Geperosoro Bpo-
nosafopa BBEpX O MOTOKY IogaevHuX BOJ R B maHHOR cxeme MC~
noabsyerca cienyomes fopmyna, CBISHBAONAA paccTosHMe R ¢ pac-
YeTHHM BpeMeHeMm 1:

(R+ IR -Vﬂﬁqmctg-VRJ—x-.) ,

(44)

rne =

A 0= arqB
QucneHxag BuAMUMHA paccToAHMA R Haxogures no dopmyune
(44) nopGopom. /a aToX neau moxeT GWTL KCNOABL3OBAH TAKRE I'Da~
dux Ha puc.l®, llpn noabsopaHuM rpaduxoM BHauale HAXOLAT MUC-
XORHuA napaue'rp T, paccuuTHBaemwi: cregywuuM o6paaom:

T= 'mnE YT 9mOxe/sat

& 3aTeM MO rpaduKy OnpernenanT BOAWUMHY A R , coorsercreyomyn
[LBHHOMY 3HAYeMMND napamerpa T, DBeJHuMHa aR |, B cBop ouepeslb,

OTPEReXASTCA BHpAXEHUEM:

= g_B_ 0 x
aR= + —&.U* )

Taxum oﬁpaacm, no uaBecTHoll unciieHHol Benwunde Ge3PA3MEPHOIO

napametTpa AR MOXHO HajiTH paccTosaHue AR @
—_ AT axn
ﬁR - &R E T"—ﬁ_.
dnech AR - [O~IpexHeMy NONOJHUTEeABHOS PacCTOfHMe, HA Be-

JNYMHY KOTOPOIro ypeauuupaeTca nporaxeHHocTh 30U BCRencTBHE BKCN-
nyaTauuy BONO3&GOPHOIO COOpY®eHMs. 3HA® AR, no dopMyaaMm
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Puc, T7. TUpadfwx zxs ompeze reHEf pacxoxa Qe (x cxeme

Ha puc. 16,a),



> |
O , A-leax 4.7
A i
o/ &
T - - A Rmax « 3.9
3 | AR max - 3.2
A#Rmaxzz.-i
2 D | # )
2 N S SUNUN _ﬁ‘_* ARmaxs1.8
| |
1 - S , - ‘ AR max-: ||
* d.5 L L1 __LAR max= 0.6
.23 &“R max « 0.4
R 1 - 5T
o BXo . w Try . X .05 o Rmax .
AR - AVe‘*e(i'fb )y T=mne *e(170) MRea™ Tx, )

Q ~ qu/g“ﬂreg

Puc,18, Tpadur sas onrexexenus aporazexwocin 30 R ( ¥ cxeme ma pre. I6,a).
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(2} n (3) Haxonmuy obmyw mauHy 3CU BBEpX MO NOTOKY NORBEMHHX BOA:

“R.+aR: . 3 W
R=Rg aR; Ry= =

lipn Bueope ¢onmynn {44) K nocTpoeHWM rpafuxa Ha pue.l8 ucnonp-
3yeTca ynpoumaiad Npellochlka, CNpABELAUBAA NPU BHIIOJHEHMY YCI0-
BU

€/ x,> 3+ 5.

ITO YCJAOBME, B COJNBWMHCTBE CJYUAECB DHIIOJHADHEECA DK TIPAKTAULCKHY
pacueTsXx JuHeAHMX OeperophX BOH03200pHLX coopyxeHult, gBaAeTCH
KPUTEPUEM NPHMEH.nMOCTH IIPUBEREHHOR BHle METONMKL. [lpM HeBbIIOIHe-
HUY 3TONQ YCAOBUA pacueTH MOXHO MUOBOOKUTE, HMCIIQNb3IYA PEe3YyAbTATH,
pYiCefieHHe B NpPegHiyieM MyHxTe, B KOTODOM DacCMaTpUBaJKCh cocpe-
NOTOYEHHEe BO® 13800DH ON3GMHLIX BOL.
Paccrosmme ¢rT porisadopa 1m0 HusHe# rpewmmm 300 - penyuHa

¢ TaKe YCTEHABIWBAETCH, KCXOLA N3 NPeLCTa&BRCHWA ¢ IMDEUMYUIECTs
BEHHO Jxyrelinofl duAbTpauyuy .I0L3eMHNX BOHX HA YYACTKS MeX1y PeKo#
¥ Bon« 3a0oposM. lipy aToM nony .aeTcH CASIYMNAA MPUOAUKCHHAA 34BH-
CHMOCTD !

QT ( 29 )
T= >~ 11— . 4
5o W (43)
daxcumanbHad BeJUUMHE ¥ OrpaHyyeHa paccrofrifeM X ,
T8 ¥ =X, . U3 Bupamenua (45) nmpu 2=X_, MORHO DONYUKTH

BHpeXEeHUEe NJA BpPEeMeHM 1

pey * B TeyeHue KOTOPOTO peuyHas BOAA joc-
TUMAeT BOono3acopa:

2mntx,
Q -2q¢

Coorromenns (45) u (46) cnpasennuBH NpH YCJIOBUH Q?’ZD'E .
T.€. NDK pacxope Boxozafopa, .lpestlanmeM eCTECTBEeHHHN IDUTOXK [Hog-
3eMHBX BOZ He $poHTe, pPABHOM ofuedl MPOTAXEeHHOCTH JAuHelHoro fepe-
POBOIO BOLRO3200pA.

[IoJIyUeHMe I'DOCTHX AHANMTHUECKMX 3aBHCHUMOCTell, OnpeelsiouHx
mupuHy <C0 npu peficTByy JuHefHODO pAna BOHO3AGOPHHX CKBAaXWH BCJIK-
31 PEeKM, CBAB2HO CO 3HAUATEJBHHMU MATEMATHUSCKUMY TPYLHOCTRMH.

AJis pacueTOB HA OTHUCUTENBHO MaJlHe NPOMEXYTKA BDEMEHHM MO~
XeT ONTb MCHOJb30BaHA CHEeiyDuas NPUOTuKeHHen topwysa, Mo0aydeHHAR !

T = (46)
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GanaHCOBHMK CONOCTABICHUAMU 00BEMOB BONY, oTxauuBaemolt Bojnozado--
POV 1 copeprameficA B finacTe B npegenax oflAcTH 38XbBaTa BON03a60~

B 4 - 28T

= FmnR (47>

Gopmyny (47) creiyeT NPUMEHATH DY pacueTaX Ha MOPHOX,

xorna o6jacTh saxBaTa BoNOo3al0opa He JOCTHUIVIA ype3a DPEeKH:

T < T'eq'
ofimem cJuayuae ping pacuera umpuHy 300 auHeiiHOro Geperonoro

BOf03a00pa MOXHO MCIOJb30BATDh CQIEILYKNUXE DacUeTHHES 3aBKCHMOCTH:

d=d + € ;
d=d,+ yad , (48)
ad=d,~ o,
p-t
= 2 ) arccty (_Z_)EOLK) ;
/I vy 0
rue O, - MBKCUMAJIbHAR WMDWHA OGJACTH 38XB4Ta LA CKBARMHH JY-
HelfHoro Geperosoro sogosafopa B ciayuae, eciay OW oHa Owla OnMHOY-
HOH 3 mefuT 3ToH CHBaXUHY Qn—-[l/p . Benmuuwna d, onpemens-
eTCA B COOTBETCTBEU ¢ pexomeHmaumamy n.3.l.l ¢ ucnonapsoBannem
rpaguka Ha puc.7; O, - TO Xe, Ho guA gedura crpaxusm 20, ;
P ~ KOAMUECTBO BOMO3AO0ODHHX CKBaXUH ; €O =~ paCCTOAHYE Mexiy
OKCINIYATAIIUOHHEMY CKBaxuUbaMu auHeliHoro somoszabopa. UcTaipHHE
0003HaUeHUA [OKasaqH Ha puc.l16,a.

Hoodiuipesr ¢ B paBeHerBax (48) ¢uauvuecku MoxeT OHThH
NPEACTABJEeH KAK NOKA3aTeNb B3AUMOBIIKAHUA BORO3ACOPHEX CHBaXUH,.
HexoTopHe YMCHEHHHME ero 3HAUeHUA B 3aBUCHMOCTH 0T DPACCTOAHUSA
MEKLY CKBaxuHaM¥ < O ¥ ROAMUSCTBA CKB&XWH NDUBEIEeHH B Talin.l.

[onyuennaa semuuna @ MOMET OKA3ATHCA MEHbBUIE PACCTOS-
g 2C , 970 3HAUUT, UTO DKCINIYATALMOHHHE CKBARMHH HACTOJ® %0
HaJiexo pacriofaranTcs Ipyr OT Lpyra, Yro 30HA 3aX3aTa BOHO3a60ps
B UenoM pasduBaeTcd Ha OTneabHHEe YUACTKM, [puMblkadiiue K BOJO3a-
OOPHNM CHBAKKHAM,

saxcumaibuea mupuHa 3C0 nuHeltHoro Geperopory pouncsadopa

MOXET OHTH HailfeHa MO MOD.gye:

d =_He (49)
max 2 q
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TaGaura <
SHAUSHNA KOIOIULIMEHTE i

sl sninipeny' el SEna—

JHayeHUr Y npu P, DPaBHOY

s o o

20 W

20/x, 5 7 ;10 : IB i a0 DG
(,&5 2,04 3,44 4,33 5,37 6,II  7,I5 5,47
0,5 1,67 2,32 R,7%9 3,33 3,70 4,24 4,89
C,75 I,+4 1,74 2,00 2,4 ¢,67 3,02 5,46
1,0 I,Iv 1,39 1,83 I, 2,06 2,35 2,67
1,5 ¢,82 0,96 I,I4 I, 1,44 1,74 %, .
2,0 0,64 0,75 C,.7 I,CI I,I0  I,23 1,40
2,5 0,44 ©,p3 0,63 0,74 c,el 0,92 1,05
3,0 c &8 0,51 0,858 (,88 0,74 0,83 0,94

e i

3.2.1.2, [louMep nescueta. X23AfCTBEHHO-ILITHEROE ECAOCHRL .16~
HUC METaJAypri. .eCKOr0 KOoMOKMHaTa ¥ nocesKa lpOexTHDYETCH ocylec -
BATb BONO3&60POM, BRIIOAncHHHM B BHAE JvHEBHOrO pAna #3 7 CKBE&KUH
ra paccrofinmy 20 = QU0 1 onua oT Ipyroft, pacnosaranierocs BROJDb
PEeKi HAa cpenHeM pacceroaHu:l oT Hee  Xg= ICC M. Cfiam pnura Bo-
nosadcyHoro pana ¢ = 2007 = 14C0 m ( € = 7CC »). febur rax-
no% cksamn.H Qg = R5CC M%/cyr. CvierapHnit EomooTCOp
Q =25CC7 = I72.0 1. /eyr. Hereuaewmfi K oxcIuiyaTeimy

AJUIOBHAILEN BOZOHOCHHK IOPUBOHT NpencTabiaeH NeCKaMy MCg-

HOCTL.) m = 40 «, xoadGutment duapTpaiuy ux K = 50 M/eyr,
ropuceTocTyr N = 0,2,

uoparnvueckad CBASh NMOA3IENHHX BOJ C IIOPSDPXHOCTHRMK XODO-—
mas, YKIOH ecTecTserHoro no.oxa kK peke i = (,0005 ( G =50.40x
x 6,005 = 1 »~/cyr.).

TpeSyercs paccuurars ppaxuun 3-ro nogca 3C0, uTo6u ofecne--
WATE CuXpAHEeH¥Ss b UeCTBa OTKAUMBAEMOX BOJH B TeueH4e BCerQ CPOoKa
axcruryatrauun (T, = I0% cyr.).

150 Liketroc™s 3CU BSEDX N0 MOTOKY MORIBMHHX BOJ, HAXOJLMM
40 Ipedury puc. lo.

lapavern (B pauHoM cnirdae paBeH:

ez a e
Q:: M = 1,13,

e, g e, YR il S
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CIe0BaTeNbHO, 0espasMepHad BeaUUMHA 1, HEOOXOAMMAA IJIA olpene~
JEeHUA BEJWUMHH a R  no rpaduky puc.l8, cocrasur:

_ 104
5= __ I-10% 100 1.65.
400, 2+ 700 700° (1+1,13)

[lo rpaduky puc.IE Haxomum sR = 0,8,

crenosarensio, aR = 0,8°700 - L,137100 560 _ 56 & o07.
I+L,I$
[lpy coxpareHMH eCTeCTBEHHH( YCIOBMM ueCTULH BOZW 3& pac-
ueTHH! uHTepBeU Bpemenu T, npouu O paccrosHre Rq , paBHOe

(3):

ol
Rq= —LM0°  _ 1250
40°0,2

cnepoBarensio, no dopuyae (2)
R = 125{) -+ 5‘07 = .:.‘?60 Mo
Pacerosnue no HuxHefl rpanniu 3C0 Haxoamm no gopuyne (45):

# 4 I‘-,i
L A70:10°0  p - 222700y . 14400 u
2+40+0,2+700 17500

TAK KaK ToxyuexH:y.. peayabrar ¢ > I0C ¥, mpumiveed & = I00 M.
O6mas npoTsmeHHOCTh SCO, TawuM ofpaaocyN, OCTaBHUT

L= I760 + I0C = 7770 wm.
HalineM Teneph KOAMUeCTEO NOR3IEMHEX BOJM, OPUBJIESKAOMHX BOSO-
3200pOM M3 ecTeCcTBeHHoro noroxa. (o dopMyne (43) wmMeeM:

— - 2'3:14_‘7001_];_ = 0 25 o

% 17500
y,= 1/ 700% - I00% + 2:70¢ +100 ctg 0,25 = I0I0 u;
YQEL@HIOI' EH-@Q“?-

100 100

lpn nojyueHHMxX n+aueHMsX Yo, # L 1O Tpaquy puc.I? Haxommm:
Q.= 0,2 Q= 0,2°1700 = 3500 u/cyr.

Texum oGpa20M, BORO3alop OyAeT B OCHOBHOM OfeCHNeulBarThCA PAUHHMU
BOAAMMS
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dy= 175000 - 3500 = I4 mue.m/cyr.
MMHUMAIIBHOE BpeMs IBIXEeHUA PEuHOR BOAHW K CKBaXuHAM BONO3&~
Gopa no dopmyne (46) cocTasuT

T - 2'40'0,2'700'199
ped 17500 - 2°1 700

Iupnny 200 d  Haxomum no gopmyrne (48), d, u o, onpege~

ugey no rpaduky puc.?.
Opu  Q, = =500 M®/cyr

= 70 ¢ye.

- 4 ]
T o ___3500 10 = _ 3,14°100°1_ 0,1
3,14°40°0,2°10 52 Y 2000 3
CRENO BATSJNRHO, ti = 5 d,= 5°IC0 = 500 wm.
dpu Q= 5000 m‘a/cy'r
T =200 _ §= 0,07,
cheposaTenbro, O,= 7, d= 7°100 = 700 w,
llo Ta6n.2 Haxomum: mpr P = 7 RO Ry = -%%% -

Y = 0,75, Taxrm o6pasow (fopuyrna 48), ad = 700 ~ 500 = 200 w,
do= 500 + 0,75°2C0 = 650 v, O = 700 + 650 = 1350 wm.
Maxcumvansuag mupusa 9C0 no coorrorieHun (49) cocraBur:

d, = 3500 / 2.1 = I750 m.

3.,2.8, ECcTecTBEeHHRY NOTOK OTCYTCTEYET

3.2.2.1. lipy orcyreTeBuM eCTECTEEHHOIO NOTOKA cxema $uibTDa-
My OOR3eMHEX EON K JuHeliHoMmy OeperosoMy BORO3a0ODY TPUHUMEET
BML, n300pameHHW Ha puc.l6,0. B naHHO! cxeme OON&cTb MUTAHKA
LORO3a00}. 3 OXBATHBAET BECk BOJIOHOCHES! NuacT. PASNENbHHE JHMHHH
IOTOKA JIONAEGMHHX BOR OTCYTCTBYWT. [ipM STOM, OuUeBHAHO, NEeCHT BOAO-
3a00pa NONHOCTHD KOMIEHCHpYeTCsa NMPUTOROM peursx Bom: Uo=U

Qe = 0

Paceroarme R o rpawmy 3CC 3 nanpasiaemuu Gepera npubiu-

XKeHHO MOXeT OHTh HafieHO IO @opmyﬂe

2 &
de‘mﬂRﬁ (1* _*_'__é__ ___%2_5_) (50)

WIA no rpaguky puc.19.
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Puc.19. Tpadux 11s onpezex2yns npoTsreHHocty 3C0 R (x cxeuve ma pre, 16,4).
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[lporamennocrTs 3C0 pa ydacTKe VEXZY pexo#t ¥ BomozalopoM
MoXeT OHTH HajneHa caenyRium o0pasom:

QT
T= —
2mnt ’ (61)
IIPHIIGM zmt.? xﬁ .
B cooTmercTBMM C STHM RpH =X HaXORUTCA HaUMeHbilee

BpeMsa JNBUXCHUA peuHoll BOXH K CKBaxuHaM Bogosabopa:

2mnlx
Tpm=-i“—3~n- (52)

Dia mpuSnuzmenHol onexxy mupuun 300 yuHelHoro Geperosoro
Boflo3afopa IMpY OTCYTCTBUM €CTECTBEHHOrO NOTOKa NOA3SEMHEX BOA
TAKEe MOXReT OWMTh UcnosbzcBaHa dopmyne (48), UgHaxo B maHHOM Ciy-
yae pemmuund o, u d, noyxHH ompenmenarscA mo n.3.I.2 ¢ me-
nonL30BaHKeyr rpadmxos Ha puc.I0 u IX.

3.R.2.2, [lpumep pacuera. Bocnodbsyemcd MCXONHHMM JaHHEMY,
npMBefeHHHMY B IIprmMepe pacuera n.3.I.1. [lpy arom nmpunmdaeM, uro
ecTecTBeHNH! NmoTOK monsemHnx Bog orcyrerByer ( 4 =0; Q = 0),
Hyxno paccuutaTh rpaxuii 3-ro nosca 3CC pua Tx = 104 CyT.

[IporamennoceTs 3C0 BBepx no HOTOKY NOX3EMHHWX BON, T.E. B
cTopoky Oepera, MOXHO HajilTi, BOCHONL30OBaBUMCH I'paduKeM Ha puc.l9.

BeapaaMmeprile napameTpH B 3TOM Clyu&e pPaBHHM:

4 -
T o 1750010 e 14,2 D = _700_ _ 2
3,14%40°0, 2700% 100 ’

crenoBaTenpHo, (ci.puc.I9) R =1,25, a R= I,25,.70C=875 um.
Ilporaxennoery 3C0 Ha yuacTke Mexny pexolf ¥ BOLO3200poM Ha-

xouuMM u3 cooTHomeHus (9I):
= ———17500'104———- = 15600 M,
%40 ,2°700

Hoxyq nHu® pesyxbrar ¢ > 100 M, nostomy npuirmmaeM ¢ = 100 wm.

Obmag nporsenHocTs 3C0: L = 100 + 875 = 975 M.

Bpems NponBHEEHWA peYHMX BOL K Bogosagopy no dopmyne (52)

L 2°4040,207000100 | g4 o
TP@“ 17500 ok

Jna onpenenenns ompsuem 3CO no gopmyne (48) ucnonpzyem rpa-

dux Ha puc.lIO.

ilpu J,= 2500 »°/cye.
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- o TVE
T - 2500 IO = IOG
3,14°90%9,2° 1007

lpu Q, = 5000 w/ecyr
T = 200 d=6,7: d=6,7100 = 670 u.

Mo ra6n.2mpu Pp=7 20/, =2  ¢=0,75,
caepoparensho, Ad = 670 - 530 = 140 »; d = 530+40,75 140 =
=640 Mm; d = 700 + 640 = 1340 w.

3.2.3. EcrecreeHHnii NOTOK NOA3SMHLIX BOJ HanpapBlieH OT
PEKM B CTOPOHY Oepera
3.2.3.1. QunbnTpelOHHAR CXemMa, COOTBETCTEYDMAs J3TOMY CHy-
yayw, U300paxeHs Ha puc.ld,s. O0racTs nuramMsa JuHe#lHOro GeperoBo-
ro BOHO3a0opa aBAfeTCA OrpaHMueHHol. he IT HUIlaMM CJVEAT pexa
¥ 3aMKHYTOA pasfeibHai AMHMUA TOHa C BOROpasgenwholt touxoit N
uMenuell xoopaMHaTH X = X , ¥ =0, npuuem

xB=VX§-Ez + QEXGttg. ﬁ; (93)
g =2%q8/Q .

Ha ypese pexu mupvsHa OGIACTH NMMTAHHA BORO3a00pA COCTABAABT
2)’0 Benutmna Yo OUpeReifeTca us CAERYOmero COOTHONEeHMA:

Q/y,= & + (5 arcty By 4)-(F,+ arctg B (y +1) +
B2+ (Yo D*
JFE“ ZE-! T 1)2 (54)

rpe  § = w- Vo=Yo/t;  E=B/xq

.  d=5,3; d=5,3I00=530 m

/s WcieHHOro ONpeNeNsHs MMDUHH Y, MOXHO UCIOAB30BATL
rakxe rpafux Ha puc.20. llpy Q > IAA 3THX Uedell yIoOHO IipU-
MEHATH NMPUOINXEHHYD PacueTHyD SABHCHUMOCTD

v,-20/8)" .

B naHHO# cxeme, xak X B npemuayme#, neéur Bogoladopa OA-
HOCTBOD KOMIIEHCUDYETCA NOCTYILAGHHEM pevuHHX Bom: (3 o= ;
g, =o.
[lonoxenne rpanuiin 3C0 Ha yuacTke Mexmy BONO3a60opOM X pexob
(BBEpPX MO NOTOKY MOJ3EMHHX BOA) YCTAHABNMBACTCH NPUCIUXEGHHO C
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Puc.20. Tra”™nk ¥xg OMapRYISHUG ™IPRHN O08v2CT TUTOHEA
r::eRBoTo Aenerasoro Box03adore Yo ( ¥ cyove
Ha TFC, Lv,B).
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NOMOUBY CRENYRUEroc DPaBeHCTBA:

__QT ., 298 . (55)
R=5""% (1 q ); R<Xx, .

lpu R =X, us coorHomenus (5D) mosyuaeTcs My UMaNbHOE
BpeMa ABUREHUA PEUHO# BOJH K CKBARMHaM Bonosaldopa:
_ 2mmP x,
Tpeq"' Q+ ZG'P. ’ (56)
Paccroamne no Bepxueit rpanuuu 3CC, pacnogarawmefica B gaH—

HOM Clyuyae HMEe IO TIOTOKY NOL3eMHHX BOX OT BONO3al0pHOI'® COOpY-
XeHUA, INPUOAMXEHHO MCXKe OHTb HalleHO U3 BHPAKEHMA:

h . mn Qe 2+Xo U A _
it D [V%_Tﬂfthivﬁ_—? -Q__i X4 Z\ (57)

llpu aToM 2__= X, i npuGammemro z__ =Cy0-1 .

JJIs UMCIeHHOT'O ONpenejeHusa BeJuuMHH 2 1o dopMyne (57)
clenyeT IpUMEeHATh rpadux puc.KI.

llpy BuBOmE BCeX BHUETPUBENEHHHX 3aBUCUMOCTe# no-npexHeMy
UCMONBb30BaNAch YIpoHanmasa NPeAlocHika 00 OTHOCUTENIBHO GOJIbWOH
npoTAReHHOCTH Bomosadopa: € > (3 + 5 )x, .

Lmpuda 3C0 B paccMaTpyBaemo$l cxeme moxeT OHMTb HaligeHa 1o
MeTOnMKe, M3NoxenHo# B n.2.2.1 ¢ ucnonbsosanuev dopmyim (48).
B orauune oT paHee NpHBENEHHHX CHAYY4eB B JaHHOM cxeMe BEJUUUHH
d, u d, naxomarca no ykasamusm n.3.1.3 ¥ no Tpaduxy Ha
puc.I3. MaxcumaspbrHag umpuna 3C0, pocTarasMar mMpd BeCbMA OOJBRIOM
(TeopeTHUueCKy GECKOHEUHOM) BpeMeHM BKCHAyaTalMK BOR03aGO0pHONO

COOPYXEHUA, BHDAKASTCA TaK:

J.2.3.2. llpumep pacuera. Hcnonpayem ucxopmuue NaHHWE, MTH-
BefeHHne B N.3.1.1 npu ycsosum, uTO ecTeCTBeHHH] MOTOX
( 41 = 0,001, q = I Mz/cyT) HANTPaBAEH B CTOPOHY Gepera.
Tpe6Gyerca onpene:vTe rpasuiid 3-ro nogca 3C0 nna Tx = IO4 CyT.
[Inexne Rcero Halinem KOOpPAWHATY Xg DPasneabHoil Toukz N

no copryie (LZ). limg aToro onpenenuM Ge3pasMepHHit napaveTp q

mox = Yo
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™uc,01l. T'pa™rk r1xs ormreze reeps apetaregwect O T
(x cxeve Ha muc. I6,w)
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0, < 1+77C0

q == ..D..l.—.—..-—-—-—= 0‘25’

179500
TOrLa

Xg= V I00° - 700° + 20100e700ctq C,25 = 260 u.

LypuHy oOnecTy NUTAHMA BORO3a00Opa Ha vpese DPEeKH OINpejenM
no rpaZnky prc.20, roe Se3pasmepHHe NapamMeTpH, HeoGXOojVMHe /A
cpeneneHus Y, , OYAYT PABHH.

ﬁ:—-——l.?.?—go =3,95; ?'=_ZQ_O_=7_
G,z Le7C0 100

Torga oo rpajukr Y, = I,4 u, crenoparesnbro, Y,='1,4700 =
= 900 M.

Ilporsmennocts 3CC Brepx no norory (B naHHOM Ciyyae B CTO-
DOHY pekH) ompeneauM no gop.yne 5H0):

104 . To
R = 170008107 (1, 217700y | 14900 .
20400 20700 17500

T.€. R > X, . B aroM ciayuae rpuHdieeM R = x, = I00 u, a
BpeMA BBUXEHUA PeuHol BOLH K CHBAXVHAM B0/103a060p:: COCTABUT IIO

dopuyae (50)

T . 20d0e0,207006100 | g0 (om,

pet I7500 + 2¢1«7C(

dna onpegenenua nporaxeHHocTy 3CU BHM3 NO NOTOKY BOCHONb-
syemcs Ppadukov He puc.<l. DespasmepHre mapameTpw Q # T ,

HeOOXOonMEle BJIA OnpernesieHua , COCTABAT CHEeAYNLHE BeJMUMHK

"Q" - 3'14"700':_;_ - 0,88;

I[75C0° 10C
1004I7500010% 400 . 322
3,14v40%0,2¢700°  70s(L - 0,88)

no rpafuky 2 = U,3, a ¥ = 0,3°700 <100 = 110 wu
COr,aqa npoT. xeHHOCTh SUU COCTABMUT:
L= I00 + II0 = 210 wm.
wupuny 3C0 kalineM no dopmyie (48). [Lna onpepneserysa BeIVUMH
di v o, wucmoab3ywT rpajuku puc.I3.
Hpn Qy= <500 »°/cyr.

=3
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4
T - —-_2-—5-99:.-—1—(2-_ = IOO : Q = Wﬂg"l = 0,13'
3,14’40'0,2!100E b 2900

creposarensho, O, = 2,7, d,= 2,7°I00 = 270 m.
ifpu U, = 5000 »°/cyr.

il

T = 200 ; q = 0,07,
CAEN0BA&TENBHO , af- 3,9; d,2_= 3,9*I100 = 390 M.
lo Ta6n.2 mpu p=7 275 /Xy =R ¥ = 0,70

Taxum oGpasoM, ad = 350 - 270 = I2C M; O,= R70+1200,75=360m;
d, = 700 + 360 = 1060 M.
B nanHHom cayuae mupuHa SC0 mopyumnach ONM3koff ¥ MAKCHM&Jb-
HOft, OnmpenanAemMoit paccTOosHNEeM Yo= 980 M. Hexoropoe npesiieHue
mapuael (U Hap Besuummoil d =V,  OOBACHAETCA NPHONMEEHHOCTHO
PACUeTHbX MeTOAYK ¥, B UacTHOCTH, TeM, UTO BeJyuyHa y, COOTBET-
CTByeT BOJO3alopHOlt ranepee, a BequumHa d B dopmyne (45) -~

PALY BOXO3a00ODHHX CKBAXHH,
3.2.4, LcrecTBenHrit N0TOX MOR3EMHEX BOX MApaUIeNcH

peke
3.2.4.1. Cxema npumeHns non3eMHHX BOJ K JuHeliHoMy Geperoso-
My BOAO3a00py B yCAOBUAX ITAPALNEJTBHOr0 eCTECTBEHHOI'0 NOTOKa Npu-

BeneHa Ha puc.lo,r.

O6nacTy nuTaHKra BOLO3200pA B NAHHOM Clyule orpaHuyeHa pas-~
nenbHoOM JrMHuel ¥ ypesoM pexu. PasnebHas JKHHUA NPOXOOUT uepesl
sofopasuelphyw Touky N, llpuGauxeHHo MOXHO NOJOXUTL, UTO BOJO~
pasneibHad TOUKa JEXUT Ha npfmoﬁ X &~ X, . lorpa momHO oue-
HNTHL OpuUHATY TOukd N e

v 2 l+2x (- 1) (58)
rne §=bﬂ't?,q/0,

Napaserpw 3C0 B paccmarpupaemoll cxeme NPUONMREHHO MOXHO
HallTn U3 clenyiomux ypabHeHul:

(A A (99)
= R-C
T=--c-$1 (R"B*‘Z Xnﬁ le'th EEYD ) ’ (60)



BermumHy R no ypaenewnno (€0) -tomuo naliTi Takze ¢ no-
MombD I'pafka pHuc.<L.

O6mana mupixa 3CO 2d {cm.prc.IB,r) » panHOM cayuae npuban-
meHHo (c s3apumesrMeM) MOxeT OwTp onpeneneHa no gopuyae (50) npu
asveHe B Helt R Ha Bemwumny (2d -x_ ) wiu no rpaduxy puc.IS
pHy TOM ®e NOLCTaHOBKE.

3.2.4.2. llpuvep pacueTa. lax ¥ B NpenHiyludX Cayuagx, RIA
pacueTa rpaHuy 3C0 amHeltHoro Bogosalopa, DACHOJIOKEHHOI'O Y DeEKH,
B YCROBMAX, KOI'A2 eCcTeCcTBeHHMl NOTOK DOR3IEMHHX BON HaNpsbaceH
BOOJb AOJMHH, [1apaJINIeNIEH peKe, BOCHNOAbL3YEHMCA MCXOMHHMHM HaHHHMHK,
M3JOXEHHEMK B npuMepe n.J3.<.1,

HajineM roopnunaTy y, pasaeiapHoR Touks N  no gopmyne
(58). Jina aToro chauvara onpememin: GeapasmepHuff napamerp § ¢

6’= _8__5’_&14:700‘1” I,
‘ 17300
TorLa
Vo= 700 + 20160 (e! - 1)71/2 & 550 .
{lporsmxennocts SCC BHY3 1O NOTOKY ITpYHMMBEM PABHOR ¥~ Y, =
~ &0 u.
liporaeHrocTs S0 BBEDX NG NOTOKY MOXHC HalTu no rpadmxy
Ha puc.<2. D naHHOM ciayuae

- — 4.
= “JM__ — 2; T = —-:LQ-—-I-—- = 4,4 -
43,14+1%700 2940°0,2°100%2
o rpaggy HaxoduM R= 5,9,
CHEHOoBaTeNAbHO __
R=2x0]/[} R+ ¢ = 2*ICO*» YR » 5,9 + W0 = 2730 wm.

O6maa nporaxenHocTs 3C0 COCTABHT:

L= 850 + 237C = 32«C u .
LupuHy 3C0 wmoxHO paccuurars no fopmyne (O0) wam mo rpafuxy
Ha puc.I9:

R 4 _
= 175C02I0 700
3, 1d%40°0, 2970C% ' ¢ 100

rorga R = (2d - x,)/8 = 1,2 u2d = I,2°700 + I00 = 940 u.



Puc,22, T'padvx 229 omeze veuws nrotTAreHnorTy 3CO R
(x cxeme He ovme, I6,1),
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3.3. JueT (MALTPAIMOHHOI'0 HECOBEPNEHCTBS e -JHEX
pycex npu pacyere 3C0

3.3.1. HecoBepmeHure peuHHE pychia X2pPAKTEPU3YOTCH 3HAUU-
TEAbHEMK NOTEP»MM HAnopa NPpH GRIbTpaMM NOBEPXHOCTHHX BOX B LON~
3eMHNI MTOTOK, JTO MOXET OHTh COVCHOBNEHO MANOH UMDHUHOMA ¥ CRaGhh
3ariyCleHdeM PEeKd B BOJOHOCHHY MNACT, HAJMUMEM HEOJHOLCIMEX BHJIIO-
yeHZ# B NOJNPYCJHOBHX OTAOXMEHUS(, & TaKRe KOJAbMATaIMell ¥ 3auiaH-
HOCTBE® OTJOKEHWX OHE PEeHH.

{lpakTUuecky TUAPOAMHAMUYECKNE ~acyeTH CeperoByX BOR03a00~
POB C YUETOM HECOBEDUIEHCTBA PEeUHHX pycea OOHUHO IPOBONATCH C
UCIIONb30BAaHEM METOLA ', ONOJHUTENbHOTO cnioa". B coorseTcTEMM C
STUM METOJIOM IOHUXEHUA YPOBHA MONBEMHHX BOL U CTPYKType duapTpa-
[JMOHHOI'O NOTOKA Ha Oepery paclOJOXeHNs BON03afopa HeXOLATCH O
OOHUHEM pacCUeTHHM 3aBUCHMCCTAM, C~TpaBeliuboM IJAA PUIUABINUECKH
coBepmeHHux pek (mn.3.I1 u 3.2). OgHako miA yyere HECOBEpUEHCTBA
PEeK¥ ypes ee [pH NPOBeISeHUK PacueTOR CHBUNSETCH HA BEIUWHY

A= g_t_b_fa"‘*_). , (O1)

rne K - f[oKasarte)db HEeCOBEPUWEHCTBA DEKU, OlpenenfgeMEd MO COINHT-
HHM HNOHHHM ; <0 - mUpUHA DeKH.

ilpp pByxXcaoitHoM CTpoOeHUK DYCHOBO{t 30HH, KOPOa B QIHE DEKM
sajeraeT CcAaGONpOHMUAeMEd Sxparupywmnit cno#t (3amneHHsdi, 38K0Ib-
MATHPOBAHHHI) MOMHOCTBD Mg C KOGIMLASHTOM LUABTPAIMM K,
napaMeTp oL  BHPaR2EeTCA CHAeYIHMM 00pa3oM:

L= Ko /RMM, (6£)

I'Le Kim  — BOROMNPOBOAMMOCTH CCHOBHOI'D BONOHOCHOT'O TI'OPH3OHTA.
Meron "poNOJHMTENBHOMO CNOA" MOXST OHTh HUCMOJAbIOBAH TAKXE
¥ NpPYU OLEHKe IOHUXEHK! YPOBHA NOL3eMHHX BOR M MCCHSLOBOKWH (JIbT-
PAUKOHHODO NOTOKA HA ITPOTHBOMNONOXHOM IO OTHOMEHWO K BOLO3A00LY
0epery pex#.
lpp arom peicTBUTENbHHI ype3 DPeK:: CHBUT'8eTCH 0T UCLAcuye-

MOt TOUKM B CTOpPCHY Bojo3alopa Ha BemuuuHy ( X+ al” ),
rRe

L= s

ALT=LShEEs) {63)



3.3.2. lipnHimnuanryag cxema TEUeHMA TION3SMHHX BOR K Gepe-
FOBOMY BOA03ACOPY BOJW3U I'KBIDABAMUECKM HECOBEDIEHHOR pexu U
C eCTEeCTBEHHHM [OTOKOM, B o0oux (eperax HAIPABJIEGHHKM K DEKe,
npencTassieHa H? DUC.LJS.

3oHa zaxpara (eperoBOoro Bogo3afopa ¥y HecoBeplieHHO! pen:
MO=eT BRJIWUATH B cefa oba Oepera peru. [lpn arom pacxon Bomoza-
fopa KOMNEeHCHpyeTCA NEXATOXOM BOJH M3 CJHENVIMKX OCHOBE.X HCTOUHU-
KOB:

3=G,+0Q_+0Q, (34)

rae (Q, - pacxox ecTecTBEHHOrO NOTOKA, NPUBAEKAEMOTO BOR03a60-~
DOM CO CTOpOHH €-pera; Q, - TO Xe, CO CTOPOH MPOTHBONOIOKHO-
ro Gepera; Qg - IDUTOK ¥ BOKO3260DY DEUHEX BOX.

Benyuuny pacxona Qe B cayuae, Korna ecTecTiBeHHHH MOTOoX
Hz YYacTKe DNACHOJOXESHUS BOAO380Cpa HANpABNEH K pexe, NpulaumeH-
HO MORHO Oleh.Tb [0 DPeNOMEeHnalMaM, npueenenHsM 3 n.3.1.1 (dopmy-
na (23)) mas CoecpenOTOUEHHHX BOA03a6opoB u B NM.3.2.1 (Hopmyna
(40)) ruam avuePurx GeperopwxX BOJOSAGODHHX Ccoopyxexutt. ia yuera
SUALTTAIMOKHOMO HEeCOBCPISKET=a B COOTBETCTBUK ¢ NITOIOM 'DONoa~
HUTENLHOPO clI0g" B BCeX NDUBEJEHMEX TaM SABUCHMOCTAX cleijyer
3aMEHUTD Xg Ha BenuuuHy x, . [puuen

X, = Xo+ ali . (£5)

bLeny OHTOBOF NMOTOK  Q H& YyuacTKe pacnojoxeiusa Bozo3a00-
pa OTCYyTCTBYeT WiA Hanpasles B CTOPOHY KOpPEHHOro Gepera, To,
OUEBKIHO, Q, = 0.

3.3.3. Cocrepasmouve (O, u Qp MORHO OLeHiTb CIELYDHMM
ofpasom. CHauwia pPaACCUYTHRAETCA BeluuKHa l};* ~ DPACXOR TNOA-
ISMHEX BOL, NOCTYNaU'X K Vpesy DPeKy B peaensx ofnacTyu MUTaHUA
BOJ103a00pA CO CT( OOHE NPOTHBONOMOKHODO Sepera. Pacxoen Q:* HE~
XOLATCA MO Tex Xe 38BUCUWOCTSM, UTO ¥ pacxon (, , onmHako BO

v -+
BCE8X MCIONbIyeMEX @opMyJex cllenyeT 3aMeHk?Tr X, H& X ‘

ol W ~
X = all . (CO)
F‘-.‘ * f » o
N iCHY. DOTOK Or CLCYyTCTBYET UM H&HP&BJIEH oT pe:.rm ’

e
QE — CI
Monry Q** - \ *__ / \ Q o, (rw?
n.a.‘,r- E ;"( D, QE . QE"' \ Q - Qe ".‘ E. p -— U, O )
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mpr O < (-G, ) Ge=Qy" ,a Q=0-8,-Q; .

[ipoTaxeHHOCTb M LupyHy 3CC @a Oepery paclojJOXeHus Bofo3afo-
pa (napsvetre R, 2 u# d ) crenyeT onpenesidTs [0 YKas3aHUAM
nn, 3.1 {cocperorouennre sopozabope) M 3.2 (nuHshune roz03860DH)
npy yxasadHol Bume mouycraHoske (02) ¢ yucTom HAlpaBNEHWA JBUEE-
HUA TIOTOK2 Q .

CrenyetT :2Tbh B BUOY, UYTO NPU DBUXE!AM €CTECTBEHHOI'0 NOTO-
Ka k pexe wm  Q =0 2 .. = X, » & [P €CTECTBEHHOM MOTOKe,
HATDABJIEHHON ©T peXu, R =X, (T.€. B RAMHOM Cjyuae sanmcHa

X, Ha X_  He rmpomsscauTcs).

Bpeusa Tpeu HaXOOUTCA MO COOTBETCTBYOWUM 2 SKUCHMOCTAM LA
cosepmerHyy pex (mp.3.1 u 3.2) rnpu saviere X, Ha X, U ¥ =X,
iy ¥= X, /X, .

DaXHOK CCOGeHHOCTb pacceumarpupactiofl cxemH GUIbTpalUM fABNA-
€TCA TO, UTQ JJacTh J2XBaTa BO402a00p& DaCHpOCTPAHAGTCH Ha Mpo-
TUBOTIONOXKEK OT BONORavopa feper DEKU.

L(DOTSXEHHOCTDb 006J8CTH 3axBaTa ¥, CAeNOBa&TEJbHO, [a3MepH
oCl Ha npoTHBOIONOXHOM Oeperv MNPUOIUREeHHO MOXHO C.,S8HKTH [0 CKO-

POCTK eCTeCTBEHHOI'0 MUTOKa NOASEeMHNX BOL QY . lipu aroM

Rx 3 (TTee) _gg (68)

linpyra ob6xacty asaxsara u 3CO BonOzadopa Ha HPOTHBOIIONOXHOM
Gepery OPHEHTUDOLCUHO (C 3aBHUCHMEM) NPUHUMAETCA DaBHON MEBKCH-
MAJbHOR mypuHe oCJacTy 3axpaTa Ha Oepelry pacnosioxehrsa Bog03a00-
pa d .

PacyeT™n ¥ eHpeneHne OUU HA TNOTHMBOMNONOXHOM MO OTHOMEHUD K
BOnosabopy Oepery peku c.lenyeT NPOBOLUTL NPU HANHWUKMK OIACHOCTH
3aI'DA3HEHAA NOA3Ee/HEX BOJN 3N€Ch W OTHOCKTEAbHO O0JbWON 3HAUMMOC-
T4 pacxoge Qi B ofumev pacxome BojoorGopa ( , uTo womeT
OHTh YCTAHORJCHO pacueramyu . dopuyne cmemenus (I16).

3.3.4., Jpmep pacuera. dcrnonnayem mpuMep pacuera B n,3.1.1.
B noficiHeHre K TIDUHATHM TaM YCHOBUAM MOJOXMM, 4YTO DeKa ABIAETCH
HECOREPDI2HHCYA M fICKAa3arTe™bh ee I'MIPABAMUECKOI'0 HecoBepiueHCTBA

oL = (,0] I/M, mpvta pexn B = 20 w. llorox Ha nporyBOTONOER-
HOM Oepery HempasseH I Peke, mpuued Q = q =G,9 Mz/cy'r. Toe-
GyercA omnpefeinth pasmeph 300, COOTBETCTBYyWUAE BpPeMEHH TM = 400
CyT.
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HajtnemM penwuuHH casura ypesa pexu abl u al”

no gopuyne (61) al = £th (20°0,01)

= DI0 m;
0,01
[o ne (83) all = ———-—-——an——-—————- = 900 M,
bopuy 0,01 sh (<.+0,01)
caeposarenbio, X, = I00 + 5IU = 6I0 m; X, = 500 wm.
HafineM cocTapiAnMe pacxona NON3EeMHEX BON, MNOCTYTIANIUX K
pogosadopy. B nasnom cayuze > Zqx, , Tak Kax

<000 > 3,14,.610.0,9,

Ina ompencnewua pacxops (. ucnoabayem dopmyry (25). Hajt
IlEM MpenBAPUTENBHO NapameTp Y, (dopmyra (26)):
R
y= 610/ —20%9 __ _ 1 =240y,
° 3,14%61v*0,9
OO

0= 200 gretg S0 4 200,9+240 = 1950 w®/cyr.
3,14 240

ConocrasiaA .[ONYyUeHHH DPeIyJIhbTaT C LacueroM B3 IpHMepe
n.3.1.1, BMIMM, YWTO HECOBEDPMEHCTBO PEUHOI'0 DYCAA CYMECTREHHO
CHUX2E6T NOJO PEeuHHX BOX B MHUTAHWMK BONO3afopa 3a cueT ACHONHNTENb-
HOI'O NpHBJIEYEHUA ECTECTBEHHOI'O NOTOKA.

C MCrOoJb30BAHUEM TEX Xe 3aBucHMoCcTeR Hallnem Teneps DEAHA-
uy pacxona O . B srom cayuae

Q:*= <000 gpely, 0 4 240,94320 = 1650 »/cyr.

3,14 320
[lpuanmasg BO BHMMaHMe BupaxeHue (67), saxmouaem, ™TO
0 = 20C0 - 1950 = 50 w/cyr. ; Q,~ .

Taxum oGpasoM, B HaHHOM CJyUae DeuHre BOgH He CYLYT IpUBJIe-
KaThCA K BOXO2200pY, PACXON ©CTECTREHHOIO [10TOK&, NOCTyNamierc K
BOR0326OpPY C NPOTHBONOJIOXHOI'O Gepera, COCTABMT OKOXO OU M°/cyT.

HaflneM Tenepr napameTyn SOU Ha Gepery PACHOJOXSHUA BORO3a-
Oopa.



Li.A onpejneneHnd NOJOXEHUR BepxHe# rpaxui 3C0 ~ paccroaHua
R B coorBercTRMM ¢ pBROMeHmeuusMy n.3.I.1 ncnoasavem rpadux
puc.6. Hajtnem cHavana Rq:

U,97400 48 M,

—
i

% 30°0,25
SHAUEHUA HCXOINHLX IapaMeTpoB OynyT pAaBHH:
§ = 2.4%1000.9 g9, T. 09O _gp
2000 30+0,25°610

lo roafuky HaxomuM: AR = 0,3, crenoBaTenbHo,
aR = 0,346IC =180 u, a R = I80 + 48 = 230 wu.
o rpaduxy puc.S5 (cxema Z26) onpejenuM NOJOXEHHE IPAHHIH
3C0 Ha yuacTke MEXLY pexo#t B BONO3200pOM, B JAHHOM CIyuse

= m 2000 «400
= 0,9; T = e e ey = 0,1
3 ’ 3,1430°0,25610%
n = =0,20, ¥ = 0,25°6I0 = I80 M. llonyueHHOE 3HaueHME
¥ > > 100 m. llosroMy mpunumeem ¥ = 100 M. CaemoBaTenp-

Ho, L =230+ I00 = 330 u.
Bpema T Haxonurca no dopmyne (27) npu cooTBeTCTBYDIMMX

peu
3aMeHaX, VKas’aHHLX BHIR:
_30v0,25 , 6I0° + 2407 10G - 240
Toeu = 0,9 (TS oreg S10(010-100ys2407 ~ 10"
= J40 cyr.
puny 3CC naxomum no rpajuxy puc.”7. lipu aToM
6{ = 0,93 T= 0,1,

CAENOBATENBHO, d =~ 0,2 n d = 0,2*6I0 = I20 wm,

llpuToxk noOH3eMHHX BOX K BONO3200py € NMPOTHBOMNOJOXHOTO Gepe-~
ra secbMa masl (OKoJO 2-3% 0T nebura BomosaGopa). llosroMy pacumpe-
Hue 3C0 Ha npoTuBOnOJIOXHHE Gepar B naHHOM ciyuae, NO-BALMMOMY,
HeoOa3aTesNbHO. UNHAKO pPaCCUMTAEM BO3MOXHYD NpoTaxeHHOCTh 3CO u

Ha MpPOTUBOMNONIOXHOM fGepery: .
no gopmyne (68) R*m-g-a-gaé-—gogs'—lég)— - 20= 10 m.
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4, BOJO3ABECPH B YJAIEHL/M OT PEX

4.1. OnuHOouHHe CKPamMHH ¥ KOMIIAKTHHE IDYIIH
B3ayMoneflcTBYIIKUX CKBaXUH B U30JUPDOBAHHEKX
BONOHOCHHX TOPUM3OHTAX B YA&JEHUMHM OT MNOBEPXHOCTHEX
BOLOTOKOB ¥ BOZOEMOB

4,1.1. XapaxTepHuM I K30VJIMPOBAHHHX [UIACTOB, T.@. HE
MMEIOWMX KWCTOYHUKOB BHEIDHEDNO BOCHOJNHeHuA (MHEMIbTpanusa, NepeTexa-
HUe [MOBEPXHOCTHHX BOJN, MW [OA3IEMHRX BOL M3 COCEUHNX INJIaCTOB ¥
T.1.), ABIAETCH HEYCTAHOBUBWMICA BO BpEeMErM XapaxTep (WILTLAIMH
NOA3EMHHX BOL B TeUeHUe BCero CPOKa3KCIUIyaTally Bonoaafdopa. B
CRA3Y C 3THM He TOJLXO 06racTh 3uXBaTa, HO Takxe U o0naCTh IUTE~
HUA BOLO3200pDHOI'0 COODYREHUA B VICJAYUDPOBAHHEX IUIECTaX HEIPEPHBHO
pacmMpsaApTCA, OXBATHBAA BCe 0OJbIyK IUIONAnb.

UnHako ana npubanmeHHOH OUEHKU pasmep)B 00JacTH nUTaHuAg
MOXHO NDPUHUMATD, UTO YPABHEHME I'&3JeALHOR JUHUM ToKa, OlPaHAUK-—
papge? 3Ty 30HY, OnNpeicnAeTcs TaK Xe, Kax 3 YCJAOBUAX YyCTaHOBUB-
meficA MAM xBasuycTaHoBuBmelcA (MABTPAUMM NON3EMHHX BOX. B vacr-
HOCTH, MAJIA YKDYTHCHHOI'O COCPenOTOUSHHOI'O BOl03a00pa B HEOIDaHU-
YeHHOM MU30JWPOBAHHOM ILTacTe NPY HaJHUMK £CTECTESHHOrO 00TOKa Noj-
3eMHHX BOJ C MHTEHCHUEBHOCTBW (  VPABHEFHe DasfejlBHOW JIMHUA TOKa
uveer Bun (puc.I):

x=ly|ctg £ , oS
vielg = (89)
roe X, - PacCTofHHE OT Bofo3a0opa 10 BONOTAa3/esbHOR TOUHM .
ofpasymuefica Huxe BORO325(poa MO MNOTOKY MNOA3EMHEX BOX, [PUUEM
xg=Q/2 %0 . (70)

Ocu "x" u " y" OpHEHTHPOBAHH TaK, KaK 3TO [OKa3aHO HAa
ouc.l.

liypuna ofaacry 3axsar: u 30U B vaccMaTpuBREMOR CXEeMe MOXET
GeTh OLIEHEeHa o cienymueil 383UCHUMOCTH

d=2TQ/smnL . (71)

rne no-npexHeMy L - ofumam navHa 3C0: L =R +¢.
MagcumanbHadg mupuHa o0RaCTH 3axBaTa, KOTOpad IOJKHE UMETH
MECTO NPYU HEOI'DaHMYEeHHOM B0 BpPEeMEHW 3XCIUIyaTauuy BOL03ab0pPHOIO
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COOPYXEHAA, PABHA: mm Q/Zo’ (72)
[lporsker ocTh 3C0 BBEpX 10 NOTOKY INOR3EMHHX BOA OT BOJO3a~-

Gopa ¥ BpeMs ABUKEHMA YaACTMI BOAW K Bojmozabopy mMoryr OHTh onpe-
NeNeHE U3 YpaBHEeHUA

T=R-en(1+R) , (73)
rre T=qT'mnxg: R=R/x, .

Mpu T>6 ¢+ 10 mpubmumeHHo MOXHO HOJArarTsh

R-...-'IT+3. (74)

llpu onpenenenus paccroguua € 1o rpauud 3C0 BHM3 no no-
TOKY UCHO:Ib3YETCHA CHefywiIad gopMynas

=en(1-2)-% , (79)

B koTOpOoll & =2/X_
MOKCUMATHHAA BeJVUMHE ¢  OTpaHMyeHa pacCTOsHMEeM OT BOJO-
3afopa 10 BopopasnensHo# Touxku N , T.e€. Cnac Xa

O06a napamerpa, xapakrepusyomnde obmyw mamHy 3CU npu padore
omMHOUHOrO mofolafopa ( R u 2 ), MODyT GHTH DPACCUMTAHE TaK~
e C UCHOJNb30BaHAEM I'DAfWKOB puc.<4.

[lpy orcyrereyr GHTOBOro noroxa mnopsemuux Bop ( G = 0) of-
JacTh 3aXBaTa BONOPASNEABHOI'O BOIN03a00pa B U3C.UPOBAHHOM ILIacTe
IpepcTasaseT coboll oKpyxHOCTH, T.e.

R=z-d= \/DT/rmn . ( /6)

[lpusenenHile COUTHOWEGHUA eHCTBUTENbHE K&K OJA HANOPHHX
INACTOB C IOCTOAHE 1 MOMHOCTB M , Tax M IR Oe3HaNoOPHYX IopU-
30HTOB ¢ yaueHAOmeMcs MOMHOCTBD IPpY yCHOBMM OCPEIHEHUHA
nocaenHeh, T.€. NMPU 1IN = h .

4,1.2., lpumep pac ueﬁa. Adnsg BOROCHAOXeHUR IOCENKEa MPOEKTU-
pveTca OypeHHe OJKCIUIVarallMOHHOY CKBAXWHE H& BOAY TPOUIBONUTENb-
HOCTBY 0 = I wuec.M°/cyr.

llceepxyoceTHHe BOMM ¥ BOROTOKM, CBASAHHHE C [ION3eMHLMM BO-
namsn, B pal-oHe oTcyTeTBYDY. lHameuaeMHft XK aKcnyaTeiiMu BOJOHOC-
Hul DOPUBOHT MMSeT CLSRHOD MOWHOCThE 111 = 20 M ¥ KOSPOUIMEHT
funpTpamuu B cpepdeM K o= 50 M/cyr. ( kKm = 20.50 = I000
M*/cyT.). LKTHBHaK LODWCTOCTH, ONpENeNeHHad ONHTHHM IyTEM, COCTE-
tuna U,<. YKAOH eCTECTBGHHOI'O MQTOKa B palioHe INpCeKTHpYeMok
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ckamms 1 = 0,001 ( q = Kmi = 1000-0,00I = I ¥</cyr.).
TpeGyercs BHESAUTH OKONO npoemupﬁ'emoﬁ ckpaxusy 300, pac-

CUMTaHHYD H& CDPOK paoTH T = 20 ser= 10" cyr.
Halinem cHauana nogomenue ponopasnenbHoit Touxu N . [lo

dopmvae (70) wumeen:
X, = 1000_____ = 160 m.
2°3,14°1
Lna ompenereuus nporsxehHocry 3C0 HaxomuM uuCHEHHOE 3HAYS~
Hue Oel3pasMmepHoro napamerpa 1:

- o704
T oo et t0 = 15,6,
20*0,2°160
flo rpaduky puc.”4 mgna T = 15,6 paxonuu % = I, r.e.
T = E‘ XBH 160 Mo
Ins onpenenenua R ucnonnsyem ¢ooTHomexue (74):
R=156+3=18,6; R =R-x, =18,6I60 = 2980 u.
O6mag mnuua 3C0 cocrasuT:
L= I60 + 2960 = 3140 .
Lypnaa 3C0 no donmyne (7I) 6ymer pasHa

d= 2'104" 10G0O = 500 .
3,14%20°0,2+3140
4,2, Junelrnle BONO32CODHHE COOPYREHUA B VIAJNEHUM
OT Pexu

4.2.1. JnueitHte BON032GOPHHE COOPYKEHUA ITPOEKTHPYOTCA yame
BCEr0 HODMAIHHO HRIPABNIGHUK CCTECTBEHHOI'0 [OTOKa ION3eMHLX BOM.
Cxema QUIBTCANVOHHOTO MOTOX2 MONSEMHHX EBOL NPUMEHUTENBHO K BTOMY
CIYUZW NOKasars Ha PHUC.LD.

ObnacTe nuranus BONO3400Da OUEDUKBAETCA DA3HCILHOI nuruefi,
gpoxopsne’k uepes mojopaspeiabHyw Touxy N . ilonomerme nocnenxed
ONpEeNeNAeTCA paccTofHuen X,  (puc.2D), KoTOpoe HAXOmUTCA M0
gopuMye:

xo=t ctg (2xqC/Q) . (77)

pormiendocrs 300 BEepx [0 NMOTOKY NOR3EMHEX BOI D I eHHOM
cliyyae MOXeT OHT® HalineMa 1o CAERYWIi LOCUETHHM 323BUCUMOCTM:
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R=(G+%/2) (- *%); Re 1 (7€)

Fo[R-1 .o 28+& 4 o gR+1] &
T 25:[ = +€n26,+:r:—-2 -fd'-ﬂﬂ a+1.}, R>1, (79)

rne R=R/e; T =QT/mnt®; §=2xqe/Q .

Jopuyna (76) npumeHuMa npy pACUETAX HE OTHOCHTENBHO MaJHe
IIPOMERYTKYM BPElMEeHH, B OCHOBHOM nJia OOOCHOBaNUA PaAsMepOB <Z-[O0 TIOH-
ca 3C0.

Bupazenune (79) ucnonpsyerca pad pacueros 3-ro rnogca 3C0,
KOTOpeI} MMPOBONML (A IJIA OOJDLNLY VilTEPBaJ0oB EDEME. U.

(Ipw « reyrersux Gwrozoro rotoxa ( Q = 0) gopwymu (70) u
(79) npuoGperawr w1 :

ﬁ=-"§-(i-—e'?/a"); R< 4, (€5)

R=\(T/x)-4 i R>1. (81)

Pacerosire R moxer OHTb HalfieHo T2kxe N0 PpaguKy
puc.20,

Pacerosrve 1 1 wimu 3CC, pacnonarawsieficAs Hume NC NOTOKY
TION3SHHEX won 0T Bonos3abopa, oOUeHMBAETCA [0 HOopMyJe

2= (2/2-3) - ); E<d, (32)

re ¥=2/C , WK TO rpaduky Ha prc.RH.

MaxcuMasTbHes NPOTAXE!"iGCTh oWC B HANDABAEHWN BHU3 IO TIOTO-
Ky TON3EeMHEX BOJ Z,ox = Xa -

Tpu gq =C, ounemymmo, =R .

Lypuny 3C0 npu padore auHelHoro Boao3sbopa, PACNONATAEMOTO
HODMANBHO K HANPapBlCHW. HOTOXe I[OA3€!IMHX 305, MOXHO HalTH 0o
CACHYIFeLY COOTHOMCHHUD:

d=2QT/zmnl . (63)
B mpepenbtoy ciydas ( T——oo )
d o= /29, ()
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4.2.2. [lpimep pacuera. BopocHaCxeHHe CTDOSUEIOCA MTPOMHI-
JIEHHOT'O TIPENNPUATHA ¥ MUIuI0 [OCeJKa II JeKTHPYETCA OCYmEeCTBHTD
BOL03a00N0.%, EITIONHEHHHM B BHIE JWHE{IHOTO Dfla, COCTCSMEro U3
7 DRCIAYATAMOHHEX CKBaxXMH ¥ DPACTOWAN Y ICTCCH HOPMAJBHO K [IOTOKY
PPYHTOBEX BOL. .InoexTHuil geSur soposaGopa Q = 10,5 tae.m®/cyr.
CKBaxyHH MMEIOT OIMHAKOBHA nebuT K pacuonar~wtes .JrmepHo B3 300 M
OLHa OT Npyroii.

MomHOCTh BOZOHOCHOTD I'mriaviia M = 25 M, KoPuipeHT
gwiptpam K = 80 m/cyT., cpegHuit yKAOH NOTOKA MOASEMHHX BOX

L =0,0005 ( q = 25.00.0,0005 =1 Mz/cy'r.), [MOPUCTOCTB
n =0,2.

TpedyeTca BHIOEJIMTH» OKOJO I™OEKTURYEMOr0 JUHERHOIr0 BOr0o3a00-
pe 3-# noac 3C0, peccunranHuit Ha 25 ner (T = 104 CyT.). [poTa-
xeHHocTh 3C0 BBepX IO NOTOKY NOA3IAMILX BOJ ONpeneiHercs N0 Ipa-
GUKY PHUC.RO. 3 1aileM cayuae

s
- 254080 _ o5 . I0S0NO o
ICSC0 0,2°<0*1000
1, CIEIOBATERbHO, R = 3,6 ¥ = 1,2,
orkyna R =RE = 3,6%I05C = 37C0 13

*=80 =1,2°1050 = IR60 wm;
L=R+¥ = 3700 + I200 = 490 M.
Haliner renepp m puny 3CO:

~ PR g ’1
d = =210 7L . 27CC 1,

3,14°25°0,3% 1570

5. Ob Cizil{E JOIDJHHTRILACTO [BATAILE DCACHOCHX
IWIACTCB ilPd PACYETE 3CO

S5.1. Hauloaee peciInOCTLAGHHEMU M CYIECTBESHHEMM HCTOYHMKA~-
MM JIONOJHMTCIBHOrO [MTaHUA NJIACTOB HABAADTCA: lepeTeKanue NO[3eM-
HHX BOJ #3 COCEINHMX BOAOHOCHHX TOPII3OHTOB ¥ POCT KHTEHCUBHOCTHU
MHQUABbTpaIIMY MOB23DNXHOCTHHX BOJ B NpoLecce JKCILIyaTalidd BOX03a00-
8.
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Pacuvern n npoexkruposanne 3C0 por s3alopa ¢ yueToM JOMNOJHK-
TEeJILHOT'O MUTAHMA DKCIUIYaTUPYEMODO [JacTa BO 43bexaHdHye OIacHOCTH
saHxeHus naomeny 3C0 caemyeT NpoOBONUTE JIib LJA XHMKUECKOIO
3arpasHeHus ¥ IIp¥ HaJIAYKM HNOCTOBEpHiX, JOCTaTOUHO HALEXRHHX MUC-
XOOHHX JeHHHX O [lapaMerpax, XapaKTenusyoiiuxX KHTEHCHBHOCTDL HOINoX-~
HUTEIBHOIO NUTAHUA.

[lpy oneHre BO3MOXHOCTH OaKTepPHaBHOI'O 3ar'DASHEHHMA, NPOBO-
JAVMOR IJIA OTHOCUTENBHO MaJHX IIPOMEXYTKOB BPEeMEeHH, CleLyeT NpH
pacyeTex CuuTaTh BOLOCHOCHHH IJacT KIOJIUPOBaHHHM, T.e. 063 yueTa
DONOJNHNUTEIBHOIO NUTaHUA.,

O.2. B ycHIOBHAX nepeTekaHV MNOL3eMHoX BONL U3 COCENHHX IO~
pu3oxToB (puc.27) MOAYNb UOMOJHMTSABHOI'O MUTEHU

K
5’""""71'19;&8 } (39)
roe K, #“ mg - KO(QQMUMEHT QuAbTpalMy¥ M MOJHOZTH CJOH, pad-~

NEeNAAPMEro BKCIIYATUPYSMEl MIacT OT COCEeHHUYX I'OPUIOHTOB ; a3 -
Pa3HOCTh NOHWXEHUS B OTUX NNacrax.
O6muit pacxor Bojpozafopa B paccMarpwsaemolt cxeise

Q=Q,+Q,, , (86)
rze §, - pacxom ecTecTBEHHOr'O MOTOKA B DKCILIyaTHDPYeMOM ILTacTe,
nepexpaTHraerxfi ropozabopox; U - [ACXOH BOOH ¥3 COCENHMX

nep
I'OPH30HTOB.,

Ana mpuCirsieHHoft oueHkn pacxomon B, # Qnep ¥ I'DaHul
3C0 MoOxHO NpUHATH, UTC KOHTUYpaUM# cClacTh nuTaHua Bogosatopa
B JaHHOM Clydae nonofHa CONACTY NHUTAHUA B KIOJMDOBAHHOM IUIACTE
¥ VIR KOMIIAKTHHX I'DYII CKBaXWH BHpAwaeTcs ypabHedHueMm (89), B Ko-
TOPOM pacCTOofAHKEe X,  HaXOAKTCA B 3aBHCHMOCTHA OT MapameTposB
[epeToKra: -

X=Q1%X K, ‘X )+v] (67)
rie i5=xa /B s R = nspameTp lepeTeKaHud,
. -}

B= 'f}%i[(m!m * Tﬁ"}n‘)‘*l "
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TEXBHCL,D .LITAHUS T34C1a;
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Q=0Q/2%£q(1+V)B s (KM ) u ( Km ) - BOEONPOBOLMMOC-
TH SKCILIyaTHPYEeMOT0 X COCERHero mnacra ; V=(rm)/(Km)*

4 - noroHxHl pacxoj eCTECTBEHHOr'0 NOTOKA B BKCILIyaTUPYEMOM IO~
pusonre (npuHumeerca, uro q=const ) ;Hy ( X, ) - dyrxuma
beccena oT MHMMOIO aprymeHTa 1 pona.

BeamavHa X, onpenenserca u3 supaxcHua (87) nmomGopom.
CocTaBnammas pacxona Bomo3af0ops ¥3 ©CTECTBEHHOI'O IOTOKA

B,=290 oy
npuueM B COOTBETCTBUMM C NPUHATON IPEnIOCHUIKOR

d .= &x_, |, (88)
clenoBaTeNbHo,

Uep= B~ 28x,0, . (69)

[louveuanue. Beswumna U,., npencrTasiser co6ou U3MEHEHNE WHTEH-
CUBHOCTHM MEepeTeKaHna MOA3eMHHX BOX IpK paboTe BOHO-
3afopa 0 CPABHEHMD C [(EPeTOKOM B €CTECTBEHHHX yC-—
NOBUAX.

Ins pacuera anauHe 3C0 BBEPX M BHu3 110 NOTOKY B PacCMaTpH-
BaeMoit cxeme ucnoabaynrcsa sapuckmocTH (73) wam (74), (75) u rpa-
Mk puc.<4, Kax gad UIOJMPOBAHHOIO IwacTa, HO P X, , Olpe-
nensevoM u3 BupaxeHusa (87).

MaxcuMansHaa mvpuia obaacTy 3axsara ¥ mupuda 3C0 B paxHO#
cxeMe MOXeT OHTh MPUOJMXEHHO OLEHEeHAa II0 (PopMyJIe:

d= ZTgu"Qggg! _ (90)

rmnbL
llpy oTCyTCTBMM €CTECTBEHHOI'O NOTOKa ( q = 0)
R=2z=d.

YucneHHoe 3HaueHue paccTosHMA R Moxer OHTH HallgeHo ©
nomompo ?adn.3. llapamerp T, HeOGXOmMMH OAA ONMPENENEHUA BEIMUMHH
R 1no ra6n.3, Haxomurcs no dopuyJe

F- 8TV _
wmn BZ(1+ V)

Benuwurna nuTeHUA OCHOBHOI'G BONOHOCHOT'O T'OPHM30HTA B INAHHOM
cllyyae



Tabmuna 3

iy

3navenus R./B B rarucumocty or T

L]

R /3 SHausHue T ipu N, PaBHOM

¢,01 § C,05%: 0,I } 0,2 & 0,5 I 2 5 10 100
0,1 O O C,C0I 0,002 0,003 0,005 0,007 0,006 0,009 0,0I0
C,5 0,003 0,0I3 0,05 0,046 0,089 0,132 0,172 0,RIZ 0,229 0,248
I,0 0,013 0,064 Q119 (,2I3 0,403 (,973 0,726 0,870 0,930 0,992
&0 C,0c8 0,400 0,730 1,223 2,074 2,715 3,826 3,645 3,833 3,961
3,0 C, 300 1,50 2,531 3,857 5,740 6,943 7,605 8,467 8,723 6,971

1,0 I,I9C 4,294 6,499 6,509 11,80 13,43 14,54 15,36 15,67 15,96
5.0 3,400 9,815 15,32 16,67 20,25 22,15 23,40 24,30 24,64 24,96
10 63,56 80,38 ©5,94 90,42 94,74 95,90 98,2° 99,24 99,62 99,96
20 394,I 396,86 393,2 398,5 399,2 399,5 399,7 899,868 399,9 400,0
50 2491 2485 2497 2498 2499 2500 2500 2500 2500 2500
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QnEp=Q ) [1'" '“B_'K»x ("E ) 1 ! (1)

rpe K1 (—%—) MOZuMIIMPOBaHias QYHKUMA DecceNf OT MHHMOIO apryMeH-
Ta l-ro pona.

5.3. LononHuTeJdbHOE MUTaHME BKCMIYATHUPYEMOTO BOLCHOCHOIO
racTa MOXET IMPOMCXONUTH B MpOlecce dKCILIyaTanuy sopo3afopa B
CBA3K C YMEHbIEHMEeM UCIapeHUA C IMOBEPXHOCTH IPYHTOBHX BOA K
€CTeCTBEeHHHM YBeJHUeHUeM MHIMIbTpaluy aTMOCOEDHHX OCENKOB, & TaK-
®e B pesyibTaTe NPUBJIEUECHUA PONHMKOB (UCTOUHMKOB) ¥ BPEMEHHOTO
MO BEPXHOCTHOI'0 CTOKA U3 OBPaRHO-GANOUHOH! ceTy (mpeuMymecTBeHHO
B [EPUONH CHEIOTadHUM).

B nepsom ciyuyae OpubIUAEHHO MOXKHCO IPHHMMATR, UTO Y3EJIHUCHUE
VHTEHCHUBHOCTHA HMHOWILTDALIMY B CBA3SK C COKpaljeHyeM UCNAPEeHUS IPOHUC-
XOIUT, K&K X MEePeTeKaHue [OA3EeMHHX BOI U3 COCeNFMX IMIACTOB, IPONOp-
[IMOHANIBHO NOKWREHVP VPOBHAS

£=8:8; &w~e,/Ch-h),

rge €~ MHTEHCUBHOCTL KCIApEH!UfA C NOBEPXHOCTH 3eMiy; h K
le ~ DAYOWHE 10 IUIOCKOCTY BOLOYNOpa OT MOBEDXHOCTK 3eMIX i
OT TAK HA3WBAEMOT'0 "KPHTHUECKOPO ypoBHaA" (Miy “'KpuTHyecKON DJiy-
Guuu" OT IIOBEPXHOCTY 3€Mit), HMKE KOTOPOT'0 HCH DEeHHUE ¢ IoBepY-
HOCTYH BOHDI IPEeKpalaeTCa ; o -~ [NOHMASHUE YPOTRHH B BKCIIYaTH-

PYEMOM TODM3OHTE.

C yueToym ¢opmym (91) oneHKa COCTABAAGIUX PACXONE BOHO3AG0-
pa u pacuer 300U »OKeT NPOUSBOAUTHCH [0 YKa3aHUAM, NaHHHM BHUE,
HO TapaMerp X, CHeAYyeT Npy 3TOM ONpefendATh N0 crenywomneidl 3aBn-
camocTy (BmecTo (opmymu (87)):

x,=BorcK, (2—‘%&) : (G2)

3nech ES——-‘\/ Enm , & CHUMBOJOM Qrc K,, (zﬁ B) 0603Ha~
yeHa BenuuMHa obparTHoil dyuxiwst beccens oT mHmMoro aprymenra 1l
pona. Ccranprmie 0605HAUYEHUS MPEEHME,

MeTcguka pacuera IJA pacCMaTpuBaeMOf cxems MOXET IIPUMEHSTER-
CA K&K Ui OQHOCJONHEN. MI2CTOB, Ta&K M IAA NBYXCHOHHK.

{lpy MONOJHUTESABHOM NMUTAHUM IIACTa C NMPHUBJEUSHKEM NOBEePYHOCT-
HEDY BOZ HA JNOKAJbHHX YuaCTKax (BEXOAH PORHMKOB X [OTepd CTOK&
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B oBparax u Oankax) oueiky Osjaxca sBofosadope u pacuer 3C0 cne-
AVeT BHIIONHATH TpadoaHaIVTHUYeCKUM CnocodoM, MCHONb3YA METof CJo-
KEHUA $UIbTPaIMOHHEX TeUeHUH.

5.4. llpmwep pacuers. 'Moporeonoruueckue yclaoBuaA, NpUBEIEH-
HHE B Ipumepe pacuera n.4.l1.<,00N0JHMM YCIOBAEM HaKUuWA nepeTe-
Kaiusa B OCHOBHOH, OKCHIyaTUpyeMH{ IOPU3OHT U3 COCeUHero Iuiacra
uepes caadonpoxuiaeed! cno#t. HHTEHCHUBHOCTD IepeTeKaHMd NoN3eM-
HLX BOJ KOJKYECTBEHHO ONpefieJifieTea CIeRyouuMi napaMeTpaMi:
B=1I00wum; =2, TpeSyerca onpenenaurs rpaquy 3C0 npu
T = 104 cyr. Cxera Munbrpa.dy MONI3EeMHHX BOZ K BOgo3afopy VIS HaH-
HOI'O Clyuas pUBRAEeHa Ha pUC.k? 2,0.

HafineM CHauajle DACCTOMHME N0 BOAODPASMENBHOM TOUKK Xg C
[JOMOHBY GODPMYJIH (67) mpu napamerpe (§ :

5 ICC0 . 0.53.
& ,I4°I(1+2)°100
Pasencrac {(©7) mpuoGperaeT sua:

X, = 0,53]x K, X, )+ 2]

LONCTABIAA DA3TAUYHHE 3hHAUECHURA Xg Hai‘t,n.em, yTo rocaenHee
COOTHOIEh..e BHIIOJHACTCE Np¥  Xq = 1,3, T.e. Xg= 100.1,3 =130M
Benuunia 1orNo.. 111 eIbHOTO NuraHus (neperox) no ¢opuyte \&5):

Qo = IC00 — 23,I4%I0C%I = 370 ¥ /cyr.
Jna onpepesenna nporaxeHHoeTy OGU BISy U BHU3 [10 NOTOKY
MOL3EeMHEX BOJI He'imed B2JuiMHYy naparerpa 1:

4
- T 0% .
T = L0 =19,z
20% 0,150
[io rpefmky puc.<d Haxozwis T =1, 2 = 130 .,
Io gopuyne “74) R = 19,2 + 3 =22,J, ci3.0.5.7ensllo,

R = 22,2120 = 2900 u.
ala T

Ofmasi nouHa <00 BOmO3atopa
L= I30 + 20CC = 3C3C
do coorHorie ' (90) maiige: mypryHy 608

A4

TSI TN 20 ~

d = =2:1C°°(20C0 - 370) . 350 .
3,14+°.0°0,223720
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MaxcuianpHad WHpHHa o6JiacTH nmuTaHus no dopmyne (83)
d_ - 3,144I30 = 410 w.

mox
llpn orcyreTenu ecrecTaedtoro pacxope (  q = 0) sona sax-
BaTa OyLeT NpPencTanigarh coloil LEYr, PaJMyC KOTOPOrO HAXOMMTCH
0 Tali.o.

B arom cayuae

- 4
T = 100010 = 25.5 -
3 14+20°0.2-100%(1+2) "
R/3 = 5,1 unn R= 5,I+I00 = SI0 wm,

BeJnuyHa I peTeKaHud B aTor coyuae no dopmyne (9I)

Ope= 1000 —2— | 1-5,1% (5,D] = 330 %/cyr.

*  n
e of &

6. TPASOALITITIMNGIT LI, ICCTPCEHA 3CO

6.1. Pacuern 3CO0 rpadoan wi'THUECKHNM CAOCOGOM IPOBORATCH C
UCHONMB3ORAIMTIAL D mY0IVHR . MUeCKOR CeTkU OMIbTPALMM NON3EMHBX BOX.

{unpojiiinavueckan ceTka dunbTpaluu Lpencraznse? coboll cuc-
TeMy JuHU{i paBHOrO Hanopa (IrUEPOA3OLHIIC) U HOPLAJIBHHX K HUM
JMHUR TOKAa.

llocTpoenue rynpoguHaMiiecxsi. ceTKY GuAbTpaAlUKM HAUMHASTCHA
OOHUHO C HMPOBEISHMA PUIDOUIODLHIC DIVIITOBODO IOTOK& B YCHOBAAX
SKCIIYATeIMM BOLO3260PHOTO COOpYXeHuA. AJAa 3TOrO ONpenesidcTcCA
NOJIOKEHVE YDOBHSA INOAS3E!HHY BOJ B TOUXAX fMacia, paclh]eleleHHBX
no Bcelt o6nacT QUABTPALMUA. JKA3AHHHE TOUKK MOI'YT PACIOJAl:..bCH
no HexoTopoll 3anaHHOll ceTKe, KOTODas, ONHAKO, JOMKHA CIYMaThCH
Ha YUACTKEX PACNOJOXSHUA BOXO3a00OphslX CKBaXMH, 2 Taixe BOAU3U
XapaxTepHHX TOUEK [ON3EMHOr0 MoToKa (pasmenbHEX TOUEK). YPOBEHb
NON3eMHHX BON B OMKCIDOBAIHEX TOUKAX OIPEAeNaeTCA 8HANUTUUECKU
(B mpocToir iy cmmaagX) WK 2 MCONNB3OBAHKEM PasHOOOPA3HHX MOne-
avoyoriny JAGO UY JPOBEX YCTPOUCTB, WUPOKO MPUMEHASMHX MOPU T'MIDRO-
FeOANrVySCHY Hecnenosanuax., Jlanee NyTeM UHTEDIONALMY HU3BECTHNX
31aUeHUH ypoaﬂﬁﬁﬁouﬂax CTPOATCA WMIOANMHUK YLOBHSA MOLOSMHHX BOL

nmpu pafoTe BOZO3a00pa.



6. . JuHu# TOKa MPOBOLATCA HOPMANBHO K IMOPOM3OIMNCaM. i
ApefbapUTEeNbHOIO I'pafuecKoro MNOCTPOSHUA JMHUHK TOKa MOXHO HC—

1101b30BATL caenynouull rnpuem.
BuGnpaercs. kaxag-1u6o TOuxa Ha ONHOM M3 ruapousorunc ¢ 68ab

MM 3HaUeH#eM VDPOBHI, U3 3TON TOUKM NPOBOLMTCA NEPNeHIUKYJIApP K
Heit (puc.28,a) ; manee Ha NEpPrNeHAUKYNADPE HAXONUTCA TOUKA, DACHO-

Jaraponadca HA CepeguHe PacCTOAHVA MEeXLY BHOPaHHOR PHIpON30IUI-
colt ¥ cocepHelt ¢ Helt, ¢ MEHBIUM 3HAUSHUEM YPOBHA § U3 dTOR TOUKK

OIIyCXagTCeA NEPNeHUUKYAAP HA COCEeNHOD I'HWIPOUIOTHICY, X BP0 Pepe-
ceueHue ¢ 2TOH Irunpousoruncofl naeT TOUKy, Jexaulyn NPUMEDPHO Ha
ONHON JIMHKYK TOKA C BHOpaHHCO# BHauane TOukoi.

HomyueHHas TaxuM 06pas3oM cucreMa JIMHUHE TOKa nocie 3TOrO

YTOUHASTCA C MCIIOJXBP30OBAHUESM ClHedVIier’G COOTHOMIeHuAa.,
Ql fet L— E ’ (93)

re O, » Q, - pacxomm mopseimioro notoxa B COCEmHMX Auelkax
runposutamuueckoit cerkn (puc.28,6) B mpemenax NONOCH Tuka ; &,
/Y L - pacxonu BOOH, [IOCTyLapmye B PaACCMaTpPUBAGMHE AuelKy
M3 BHENHVX MCTOUHMKOB UMM DPAcXOjh BOIH, WU3BJISKaEMLE M3 DTUY
AuUCeK: TepeTeKaHlie, CYMMAPHL PacXof BONO3200PHEX CHB&XWH B Ipe-~

renax aueltky ¥ T.u. (B 5TOM ciyuce BeamuyHH £ U €, JOME-

HH OHTH OTDMIIATENBHIMU).
5.3. U3 pasencrsa (93) purexkaeT ciaeqvoumee ycJroBse, KOTOpoe

NOJXHO BHIOJHATHCA IJIA qUEEK I'MAponvHaMHuSCKol ceTku, pacle ~a-
raeMux B IpeneflaX OfHO¥ MOJIOCH -TOKAa-

E \)ﬂ'Hl 5!: _ g_ag;—q h.-l..) HE , (94)
Eu_ R\ 3 5i,+1 (km).,,b.,.a
rae € u €, — NJVHH COCENHMX AUEEK CETKX B IDENeNax
nojoen roxka; O, u B, - cpenuam uupuHa aTHX AUeeX ;
= ((1}{{':’111 - OTHOmEHWE BEJMYMH BOJOIMPOBOAMNOCTH B ITHX
L
gueitxax ; aH; u  aH;,, ~ pasHOCTb OTMETOK TMIPOMIOrKNC, Or-

DAHUUMBEKUIWX paCCMATpABaeMHe SUEHKH.
‘Ton nonocoli Toxe NOHMMAETCA IUIOMANb MEexny LBYMA COCeRHINM

AUMPMHA TOK&, [ 9TOM Aueliky mpeLcTaBIfnT COOOH yuacT¥i, orpa-
HAUEHHHE NBYMY COCENHAMU I'HIPOU3OTUNCcCaMy i3I JMHURIHA TOKA.
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furuss moxa

[uBpouso2unce
5 -

flondea

moxa

Puc.28. Cxeun x NOCTPOCHUD T¥ADPOAHHAMKYECKON CeTKH:
aspocTPoeHile JUHKA TOXA ;6 )IDATMEHT TMADOXRMHAMUYECZOf CeTKH,

B cayuae, ecau BOLONPOBOgMMOCTH IUISCTA Ha HCCIENyeMOM
yuacTke oguHakoBa ( NV = 1), a MMADOM3OIUNCH TPOBOLATCH Uepes
pasune uHreppanu (aH =aH, ) u, xpowe toro, € =€, , co-
oTHOmeHue (J4) npuobpeTaeT BUL:

Lo

2 Si_ (95)

L4 6'1,1-1

—
——

KopnexTupoBra AyHuil TOKA IPOBOJUTCH TaxuM 06pa3oyM, UTOOH
cooTHoueHHA (94) wm (YD) BunmoJHANMCEH B Npelnenax Kaxgofl nolocH
TOKA BO BCEH pacoMarpubacmoll ofJacTH,
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0.4, AHanmu3 ryENOAMHAMMUYECKO! CEeTKM HE8UMHAETCA ¢ OTHCKAHKA
0cOOHX (pasfieNbHHX) TOUSK (WMIBTPALMOHHOIO MOTOKA MON3EMHHX BOX
K BOHo3alopy. PaspmensHHS TOUKY XaPAKTEPHU3YOTCA TEM, UYTO B HUX
CXOOATCA HECKONbKC JNWHM{ TOKa ¥ HM30MUHME Hamnopa, a CKOPOCThH
IBUXEHUA POLH paBHa HyM0. PaanensHuwe jguHuu, T.€. JUHUY TOKA,
NPOXONAmME Uepes pasfiellbHEe TOUKM, OIpAHMUMBADT YUAC KK (MILTDe-
¥ TON3eMHL [ BOX K BOA03a00DY U3 PASHUUHEX HMCTOUHMKOB NUTaHUA.
CoorpercTByiiiMe (UALTPALMOHHEE DPACXOON U3 3THX MCTOUHMKOB ONpe-

nensoTca no gopmynam (puc.29):
Bcx03asop o O

Pasne xnHas
ARHUR .

Pasnexsuan
IUHHUR

:{_;_0;” 85

PXXPTpPanuAs %3 DPEERE

Puc, 29. Cxema K ONDENEACHED D2CX0J3A NOA3EMHEHX BO0) MO I'MAPOZAY -
HaMKyeCcKolt CeTke,

Q“’i QL 5 Q'L%Rm)lj' AHlj ~6—Lj—+ ‘éwmlj ' (96)

[+§ t i,j
rae Ui - pacxos nOASEMEHX BOA K3 JAHHOT'O MCTOUHMKA B MNpee-
Jax L —To#t JEeHTH ; L =1,2, veey, N 3 N = KOAKUECTBO

NIEHT TOKA MEELY [as3IeNbHHMM JMHUAMU, OPPAHHUWBAKIMME OGJACTH

GunprpaIMy u3 pamroro ucrewmmka 3 { Km )ij : ‘Hij . 8. .

. ] L
U Eij - NapaMeTpH  j~TOM AUEHiKM B mpenernax L —Tolt I%OJIO—
CHG Eopmiy = &4y ¥ & s eee oy ¥ Ei.j ~ CymMmapHuit pacxon,

BOMY U3 NONONHMTENBHHX HCTOUHMKOB Murarisa (neperexanye, MHPHIBLT-
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pauis, CKBAKVHH), NMDUYEM CYMMUPOBAHME MPOBOMMTCA N0 suedran

u_-wil ’-

PACIONaraumuMCca Bulle TI0 [OTOKY OT DacCMaTPUBaEMOit L ~Toit
AUYSHKH.

6.0. Cpennaa neftCTBUTENBHAS CKOPOCTH Vy; B npemenax

j -TOH Adeliky L ~TOX 10JIOCH TOK& HAXOLUTCE N0 LaBUCHMOCTH:

* _ Ri; aHy .
V;_J, ﬂ{} ] [_j (9’7)

roe My - NOpUCTOCTH; K, e KOsOHOMIuMeHT (UABTLAMK B Npe-
nenax Auel’xu.

Bpema, B TeueHue KOTOPOrO YaCTULHR BOJAH NDONOYT NYTh MIMHON
BL} » DaBHO

+ =y 82{]
5y i..-— H y
POy eRy
llonnoe BpeMA QBMXEHMUA MONSSMHEX BOL MEXNY N3yMA TOUKaMH,
PACNOJIOKEHHEMK B AUEHKAX ¢ HOMepaMd Y U m B [0Joce TOKa,
— 2
T-F fu by (99)
e Kip aHy

(98)

3anaBafdch PACUYSTHHM MHTEDPB&JIOM BpeMeHu T, no dopmyne (99)
MOXHO HellTu paccrosHue 0 rpanuy 3C0 B npemenax xaxuoft ronocH
TOKa, a no cooTHomeHuAM (96) oHeHUTH pacXOmH OCHOBHLX HCTOUHMKOB,
MTapMUX BORO3260p, M, CLEROBATENbHO, [SAYALTHDYOIY® KOHIEHTDA-
IMD TeX WAY¥ UHEX KOMIIOHEHTOB B BOje, OTOMpaeMoit BORo3a6orom (no
dopmynam cmemenua (I6) u (I7), mpuBeneHHEM B N.2).
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D¢ w» ®"H KN H b, 4, ACCACHOBAHNA ¥ IPOTHOSHEE PacUeTH
s oxpaHW no; semuux soun. M.. Heppa, 1972, lI< c.

6. l o1 00X e Hy e o NOpHAKe NPOEKTHPOBAHMA Y BHCILIya-
TAUUM 30H CAHUTAPHOY OXpaHH MCTOUHMKOB E JOCHAOXEHUA ¥ L l0NPO~
LOIOB X03ANCTBEHHO~IUTHEBOr0 HasHaueHud. «uHsppas CCCP, M., 198

7. dpoexrTrpoBaHnHue BORO3 OOPOB TON3EMHHX BON.
Mon peg. @. . Bouesoepa, d., Crpoltusgar, 1976, 292 c.
Apr.: A, U. ApyesB, ¢ M. 50UeBED, o, HohanmwHuH

M AP
B.PyxosozcTBO N0 MPOSKTHPOBIHKY COOPYREHHHR
nxsl 3ad0pa nozseMHux Bon., M., Orpoinaznar, I197L, 208 c.

YGIOBANE OBO3HAYIHMA

R - nporagennocTs SCU BBEpPX 1O MOTOKY [O43eMHEX BOH, M

Ry= —?‘-n'-f,t— - paccTofHue, NpeonosieBaeMoe YacTHULIaMM BOIM B €CTecT-
BeHHEIX YCJIOF 1X, M

aR - NONONHUI . JLiA0€ PacCTORHMA, KOTODOe IPOXCIMT YaCTHLA
BOOH ua CUeT 3KCIUyaTaluMyu Bopo3abopa, M ;

R,~ vaccr gnue no rpammp 3C0, onpenendemoe ¢ yueToM (fu-
3UKO- LAMMITECKOT0 B38MMOUEHCTBUA 3arpAsHeHUK ¢ NOpojAMH BOTOHOC-
HOI'O "ia T2, M

? - nporsie moceTh JC0 BHUB O NOTOKY NONISMHEX BOH, M

R*~ ~poramenHocrs 3C0 Ha NpOTUBOMONOXHOM OT Bomo3afopa
ey TV pexu, M ;

2 e | AHCHMANBHO-BO3MOXHOE PACCTOAHME [0 rpaHyy 3CU Himke
10 MOTOKY OT BOO3200pa, I}
L=R+2 - o6l nporsgent-ers 300, M3
2d - mupuns 3C0, u;
2d_ - 'faKCIDIANIbHAA UMPIHA 00N&CTH MUATAIMA Boj0safopa, M;
N -~ ponopasmer. 28 TOUXa HO PaznelibHO JMHMM TO..a ;

Xg — A7 Geperol & s50103aC0P0OB -+ PACCTOAHME OT DEKU IO
BONODA3NEIsh 1™ TOUKM, il I8 BOLODE3INEJbHHX BOLO3a0CnOL - pac-
cToAHI'e 0T Bouo3abopa OO0 BOIONZTErnbHO TOUKA, M §

Y, = paccTodHue OT BOJIOpA3Nens. 0t Toury A0 Bogmosal »a
(nrg Geperom:ir: _ ozefor 5), 13

X, - DaccrogHue oT pexu fo Oeperoporc =207505-€ope, M

X, ~ CMKT. HO€ DPAcrTogHue OT PeKH. [0 BOL03adopa, /LiTITem-
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l1e¢ HeCOBEPWEHCTHO PeKu, M
Zy,~ WMPHHA OGNACTY NWTEHI'Z :0i62200P8 HA YPe3e DeKu, M :
Q - cymmepuuit pacxon 30n103.Gopa, °/cyT.
R,- nebur omrolt mogosaGopHolt cksa: w1, .;°/cyr.
28 - nmina Bopo3albopa, i ;
40~ paccToAHMe MexXIY CKb.UIMHALT BO0386opa, M ;
P ~ woauuecTBO BOROIAOOPHHX CKBAXHMH $
Xe# ¥, ~ HOOpAMHaTH LEHTPa I'DY WBOre Bogosadopa, M ;
Q.- nebur BoAC2a060La 3 YCAOBUAX HCKYCCTBEHHOTO NONOJIHE-
HUR MOAJENMHHX BOf, M /CYT. &

Qs- pacxos nofaBaemofl Ba nonmosdeHue Bous, MO/CyT. §
Q,~ pacxon eCTECTBEHHOIO I' TOKA NOJ3cMHHX BOJ, NMpUBREKae-
MIX K BONOSA0ODY HAa YUACTKE erc DEcrio-OmeHus, k4 /CyT. ;

Q0- pacxos ecTecTBEHHOTO MOTOKA MOJIEMHHX BOR, NPUBJEKAae-
WX K GeperoBoXy BOJl03a6opy C HPOTHBOMOXOEHOrO Gepera, MO/cyT. ;

Oy DACX0OZ POWHHX BOA. NOCTYNARMMX K s0f03a00py, u2/cyr. ;

QG pacxon Nog3eMHIX BOX, NOCTYNADWMX K BOR03a00DYy M3
AOMOMHMTENBHNX MCTOUHMRGS NUTaHUA (nepeTexaHue, MHOWI+TpALMA,
KemayeHue B T.h.), O/CyT.

q - emnuraait pacxon (Ha Ofiuh MeTP WMDMHM NOTOKA) moAlem-
HHX BOJ{ H& YUACTKe PacliOAOXeHME BOjo3ajopa B eCTSCTBEHHHX yClo-
puax (B0 coopymenua BOmoaagopa), M</cyT. ;

Q' SAMMWYHEI DAaCcXOA eCTOeCTBEHHOTO NOTOKS Ha MPOTHBONO-
JOXHOM N0 OYHOMGHMD K BOAOSaGopy Oopery pexu, uz/cyg. :

€ = MOLYNb NOTIONHWTEABHOrO MATAHMA Muacra, ¥~/CyT. ;

T - pacyeTHO® Bpems NPOIUBMREHNA UACTUY BOXH OT I'PaHMI]
300 go poposalopa, CYT. ;

T~ BDeMi BURMBACMOCTH MHUKpPOGOB, CYT. ]

t, - Bpeus nMpocauMBaHUA 3ArpAsHeHMR N0 JEepPRAR NOAIEGMI™X
BOAy CYT. 3

v & MUHMMAABHOE CpeMA JBUREGHMA DPOUHOR BOAM K BOsIO3A0ODY,

cyT. §
K - xoadismiseHT PUALTPAIMK NMOPOA IRCOAYATHDY MOr'O naacTa,
w/eyT. ;
Ry~ koadimpien? QurbTpauyu craGompoHNLaeMoro caod, w/cyT.
M = MONHOCTD JKCIAYATHDYSMOrO MIACTR, M §
Nes CPEAHAA MOGHOCTH GEIHANOPHOro IIAcTa, M
My~ LOMHOCTh CALGONPOHMIAEMON0 CHOA, M 3
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KNl ~ BONOIPOBOMMMOCTD NOPON SKCIVIYSTUPYEMOI'o [IacTa,
/ey, ; ,_
(Kim)— BOIOMDOBO LD CTL NMOPON COCenHero IjacTa, MZ/C_VT.;
VvV = OTIDESHHE ROLONPOEQ/ZOCTEll DHCIL YaTAPYEeMOro 4 cocell-
Hero nracra ;
n - ODOPUCTOCTE IODLS, IKCIVIYETAPYEMOTO IJIacTa 3
N,~ [NOPACTCCTH CIAEOONPOHMI2ENOT0 CJIOA §
208 - miprsze pexnt, m;

& h-zgiﬂa.amenb HECOFSpIEeHCTERa Pexry, I/M:
S
all = fk—-—) ~ CABUDI ypes3a peKkd I8 yueTa HeCOBEpmEeHCTRA pe-
M TIDY c)triﬁ%éev)zeﬁ- 4 JDOBHE!l Ha NMPOTABOMOJIOKHOM G€ery, M;
C A . .
Al = ~L —  ~— CRBKD ype3a peKd IJiA OLPEeleNieHHA yposHeit Ha
YuacTKe PacloJOReHHUs Bogoszadopa, M
= 1l _ddlicla i A ’ b | 3
B - ravemerp neperexaHus, M ;

Con — KO.uIEHTDALIMA 3arpaAsSHALUEr0 BelecTsa Ha Bono3alope,

8
M /a1

Ce =~ KOHLUEHTpAUUA 3" "DA3HAKUEI'C BEmecTBa E eCTeCTBEeHHOM
noToke, Mr/xn

Cn — KOHIEHTDAIMA 3IarPASHAKMErO BemecTBa B PeuHod Boje,
/s

Ce - ¥nHUEIITLAUUA 3arpa3HANIero BelecTsa B MCTOUHMKAX HO-
NONHUTENPHCTC NWTANMA macTa, M/

A - xosdhdumiment pacrnpeneseduss; A= (I +8 )/
N*=nA - (UKTHBHAA NOTACTOCTH, YUMTHBANMAA COPOUMO X NOrJIOmeHHe
3arPA3HADIIKY BeYecTs Ioponci ;
T=TJA - {uxTHBHOE pacueT:ioe BPEMA, BBOAMMOE JIA YUeTa npouec-
CcOB copluuy ¥ rOrAoreHHd, CYT. ;

7D - ko3 WMMEeHT AMCIePCHH, e/ CY5.;
n WY, - IVIOTHC UTh NOCTynawnef B NJacT 3arpAsHAnneR RMRLOCTH
JI TLIRCTOBON BUOM, T/CMC 3

"'7'“ (n“m/&.

Lq - JUIMHA SOHM CMellenua, M3
L'YP_ JUIMHE 30HM ReQopMaliMy PpaHulH pasjena, M.




-~ IJI -

OTAABIEHUWE

CTp.
[IDEMMCHOBHE suveeinioassassasnseesssvssacecacansanananee 3
I. CammrapHaa oxpaHa BONO3200DCB ION3ENMHHX BOM. eeseosess 4
I.1. OOmMe TONMOMEHNUA ceeenvecencecnssosncccsconsssonscens U
1.2, Hasnauerne moscos 3CO u onpene.eHue MX I'PAHMI] oeoee O
I.3

UcHOBHHE BONOOXpaHHEE MEpPOIPUITAA Ha Teppuropun 3CO
BON03800POB MONBEMHEX BOM «covessssacccacanscocsnne L3
1.4. DopooxpaHHHe MEpPOIPHATHA HE PEKAX W BOAOEMaX, BXO-~
nanx B 3CO B0J03850POB MONASSMHEX BOM eececesssecas L2
2. I'muporeonory eckue pacueTH IAA ONpeneleHuUA rpannu‘BCO
BOJI032G0POR MNOJ3EMHEX BOX (OOHME MONOKEHHMA)eessoeas 10
3. BeperoBue BONOBAGOPH sevveecsecssssancscascassansonne O
3.1. OnuHOUHHE CKBaXMHH ¥ KOMOAK™iHe DPPYyNIH B3aumonefcr-
BYOIMX CKBaxuH (COCpenoTOUeHHHE BORO38C0DH) BOIU3M
TUADASIMUECKN COBEPHEHHEX BOLOTOKGB M BOLOEMOB ..vs 72
,I. EcTeCTBERHHIt MOTOK HANDABNEH K DEKG eeeessosenees OO
.2. ECTECTROHHENM IIOTOK OTCYTCTBYCT woeceecascccesenee 9L
3. ECTECTBEHH' NOTOK HAMDABIEH OT DENH eseeeesesens HO
4. ECTECTBEHHUIA NOTOK MAPALNCHEH DORE eoenvevecencas 0
. Beperoswe Bono3aops B Bufe JMHENHHX DPANOB CKBERMH.. -0
KCTECTBEHHH! NMOTOK NOA3EN. X BOA HAIPaBIEH K PEKe. .2
. licTecrBeHHHR [OTOK HTCYTCIBYET R -1
. EcTecTBeHHu! MOTOK NOX3EMHEX BO) HAMPABIEH K peke
B CTOpPOHY Oepera s eeeraseseesacesencaareasscananen 20
3.2.4. EcrecTBeHHH! NOTOX NOA3EMHHX BOJ NRpaleNeH pexe.. O
3.3. Juer OUNBTPALMOHHOIO HECOBEPWEHCTBA PEUHLX D/Cel
NP DACUETE 3CO weuveeveonroncn -canseoeosossnscascnas I3
4. Bonozaloph B ynaleHum OT DeK I £
4,1. CouHourlie CKBARMHN M KOMIAKTHHE DPYNIH CKBaxil B M30-
NYPOBAHHYX BOJIOHOCHBX TOPU3CHTAX B YARJIEHUM OT 1O~
BEUX'OCTHIY, JOLOTOKOB X BOACGMOB secaosceascassocssss
4.2, Jduielimxie pojo3alOpHEE COOPYXEHHA B YRAJNEHUK OT PEKM..
O. 00 onenxe NONOJHNUTENbLHOI'O [IKMTAHMA BONOHOCHEX IUIACTOB
MDY PACUETE OUU cisececscsnscccntscsscsscscssrcccssnes
&. 'patoananurnuecruit Meron moctpoerus 300 ...ieveeeceans
JIATEPATYDA cuarvrevscsosesscssssseansssvsecsscesecscrcncnsns

3

&

NNE"ONHHHH

DN

OJMOJ(JJPJMCOOJ

"

79
82

a5
93
97



- 102

PeromeHg UMy 1o IMUODOrEOJOrHUECKMM DACcueTaM AJf
ONpSHeNneHHA IpaHMLl 2 B 3 NOACOB 30H CAHUTADHOH
OXPaHH NONSEeMHHX HCTOUHHKOB X03alCTBEHHO-IIMTHEOBOIC
BO OCHaOXeHHA,

PepnaxTop E.M.Bupoxoba

BHIM “BOITEO", Mockma, 119626, Komcomombcmmft mp., 42

Ilena . 60 xonm

1. 22,389 Dopn. x neu.g(rm O6semM 6 V. ..M., 6,8 n.a.
Tuper 0O +500 opuar 60x84 1/16. 3ax. 395, (ZE

Tunorpadus BHAK "Mﬂ[‘hﬁ“. r.Benesnonopoxmmit-2, I‘mpompo,uox I5




