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KnWra cojlep#HT OCHOBH TEOPHH I NPAKTHYECKHE NPHCME BOAOXOAAACTBENHMX
pacucroB M PeryANpOBANHA PeTHOIO CTOKAa L1 BOAOCHAGKCHMA, HPPHIANMN, THAPO-
SNEKTPOCTANIHA, TCNAOBLX 3SHEProVCTaHOROK H APYTrHX Bofonoassosartedell. Ocpe-
ILAOTCA PacieThl OCHOBIHX NapaMeTpoB BOJOXPAHNAMNL, a4 Takme NMpagnda ynpas-
Jdennd X padoToil B SKenAyartauwn ¢ Hanboace HeaccoolpASHEM  HCTIOABIOBAHHEM
croka (no AncnerdcpckaM rpaduxam). PaccmatpHraores BaAKSHHe naMencHuil ruapo-
JOFHYECKHX MAPaMeTPoB HA OTAANY BOAOXPAHHAHIL, MHHEPAAHIAUHA BOAW B HHX M
pacyeTl HAKOMHTENCH NPOMBIUIICHHLX CTOUHLIX BOA AAA OXPantl BOAHNX OOBEKTOR.
Hanarawres Tak®e NPUHIANG PErYAHPOBANEA NOJOBOAHA K NABOAKOS,

B TpetbeM HagaHMM AONOARNTEALHO OCBEIMENH CAEAYIOUNE BOMPOCH: ACHHXPOH-
HOCTh OCAJAKOB 33 BEreTAUHIO M CTOKA peK, KOMNEHCHPYIOUICE peryilponaniie CTOKE,
KaCcKa1 BOLOXpPAaHHARIL, TpancopMauns nasoakos, onpeciente sopoeson I'P2C, ua-
KOMHTEAH CTOYHHX BOA A8 OXPaHW peK M Ap.

Jlna zamenbl CAOKIEX W TPYAOEMKHX PACUCTOR B KHHFE NPHBCAEHH pacyeThhe
rpadiukn, Homorpammel, Tabanus. [lokasansl npakTHYECKHe AAHHBE N0 SKCHIVATALHK
BOAOXPaHIANLL

Kunra npeanasnateHa Aa8 HWHACHEPOB-NPOCKTHPOBUINKOB, HAYYHBIX paboTHHKOB
H o CHEUMATHCTOB, IAHHMAKUMXCH SKCNAYATauWel ROAOXO03AMCTBEHHEX VCTAHOBOK,
H MOACT GMTH TakAe yuehHuM NocoOHCM J1A8 CTYICHTOB FHAPOJAOIHYCCKHX N FHIAPO-
TEXHHYECKHX (PaKyabTeTon.

The book comprises principles and lechnique of waler cconomy calculations;
river runoff control; water supply and irrigation of hydropower houses, heal
energy sels and other water consumers. Caleulation of the major water reservoir
parameters and the most effective use of runoii in water reservoir conirol (by
means of individual plots) is discussed. The elfects of hydrological parameters
changes upon water reservoir vield, water mineralizalion and account of these
changes in sewage storages calculations in view of waler bodies proteclion are
considered. Elements of flood control are also presented.

The questions of precipitation asynchronism during the wvegelative period,
compensative runofi control, cascade of reserveirs, flood transformation, water-
ireshening of hydropower houses rescrvoirs, sewage storages in view of river
protection are revealed in the third edition of the book.

The book contains plots, tables and nomograms, which the make calculations
less tedious.

This volume may be useful for designers, sientists and those in charge of
maintaining waler economy scis. It could serve also a manual for studenls of
hydrology.
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“ﬁ{m 48-75 €  Tuapomerconsaar, 1975 r.



MPEOUCJIIOBHE

BonHbie 06beKTH BO BceM Hx MHOrooOpasuu (peku, o3epa, MOpSs
H AP.) ¢ ApEBHENUINX BPEMEH OKa3bBAIOT GOJbIIOE BJAMAHHE HA pas-
BHTHE 4YeJa0Beueckoro oblnectea. B oanux cayvasax, Korjla cTHXHIIHOCTb
peumMa NpHpPOAHLIX BOA (HaBOJAHeHHe, oOMeleHHe, HepeckHXanie pek)
HAHOCHJIA TSMEJALIC paspyuleHHs HWJH BhI3BIBajga OeNCTBHA, STO BJAHSA-
HHEe ObLIIO TOPMO3SALLHM, B APYrHX — BOJHbBIe OGbEeKTH OGJaronpusit-
CTBOBAJH DA3BHTHIO HPPHralHH, TOProselX OTHOMIEHHIT W T. .

I[Toctenenno mpucnocaGaHBAACL K CYLIECTBYIONMM BOMHBIM  VCJI0-
BHAM, YE/JOBEYECTBO CTAJ0 AKTHBHO BO3ACHCTBOBATL HAa PCMHM TPH-
POAHBIX BOX NPHMEHHTENLHO K CBOMM NOTPeOHOCTAM,

TexHHueckuit ypoBeHb PHAPOTEXHHYECKHX MEDONPHATHII B Pa3aiy-
HBIE SMOXH OTpaxan pasBHUTHe NMPOUSBOAHTENBHNBIX cua. Ocpoenne pex
Il 03€p, NPONCXOAHBINEE BO MHOTHX CAY4afiX HAPAAY CO CTPOHUTEALCT-

BOM KAHAJA0B H JAPYTHX THAPOCOOPYMKEHHI, H3MABHA MIPAJO BaKHYIO
poab B AH3HH HAIUEH CTPAaHLI.

HanGoasmnx macmraboB HCMoOAL30BAHHE BOJHEIX PECYpPCoB A0-
CTHIVIO B 31I0XY TNOCTPOEHHA coUMaau3Ma u Kommynuama s CCCP.
Hune sogoxoasficTBeHHBIE MEPONPHATHA (C NpUMeHeHHeM leJecood-
PA3HO HANPABJIEHHOrO H3MeleHHA pexHMa BOAHBIX OOBEKTOB), HOCH-
IHE KOMMJeKCHBIH XapakTep, B COCTOAHHH CYHIECTBEHHO BJAHATL
a reorpaduio crpaHbl. OHH ABJASIOTCH BaXKHOMH COCTABHOIN 4acThio
11a10B npeofpasoBanHd NPHPOLLL.

Bansinwe BesnuafiinX rHAPOTEXHHYECKHX CTpoek Ha Boare, Jlue-
lipe, Jlony, B cTensiX n NYCTHHAX CKA3BIBAETCHA HA IPOMAIHEIX TEPPH-
TopuAX. CTPOHTENbCTBO BOAOXPAHMAMLL i BOAOCHAGKEHHH, OpOIle-
s, TEINIOBHIX 3JIEKTPOCTAHUHMI H THAPOCTAHUHA HA CpPefHHX H Ma-
JLIX peKax NpHHAJIO MaccoBHIl Xapakrep.

B Hayunom u BOJOXO3ANCTBEHHOM OGOCHOBAHHH T'HAPOTEXHHYECKHX
MEpPONPHATHH 0cofoe MECcTo 3aHHMAIOT THAPOJOrHS H COBCEM MOJIOILAf
0Tpacib HAyKH — TEOPHS PEry/JHPOBAHHA H HCMOJb30BAHUA PEUHOrO
CTOKA.

SHAUNTeNBHYIO POJIb B DPAa3BUTHH THIPOJOTHH CHIrpaln paboTil
iycckHx yueHbiXx A. H. Boefikosa, E. B. Onnokosa, E, Oablexona.
|. E. HonroBa, E. A. Teitnua, H. U. CokosoBa u ap. Ocobenno
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BEJHKH NOCTHHEHHA ruaposoriy nociae Bennkoi Oxradpeckoii couna-
JAHCTHYECKOI peposionnn. Tpylamn cosetcknx ydyennix M. A. Beanka-
nosa, bB. B. Tloaskosa, 1. JI. Cokoaosckoro, C. H. Kpuuxkoro,
M. @. Menkenst, A. B. Orucsckoro u ApYrHX THAPOJOTHS M Teopus
PCTYJIHPOBANKA CTOKA H3 ONHCATEJAbHBIX JUCUHIVIHH [PEBPaTHINCH
B MOLLHOE Opy[le NOJYHHCHHA BOJAHON CTHXHH MHoroobpasuwbim To-
TpebHocTaM Hawel Ponunb.

B naunoii paore H310Menbl 0CHOBB BOLOXO3SIICTBEHHBIX pacueron
I HPAKTHYECKHX NpPHEMOB pPeTYJHPOBAHMA PeYHOro CTOKAa MpHMeHH-
TEJILHO K PA3IHUIILIM OTPACASM HAPOANOTO Xo3aiicTRa.

Bo sTOpoM H3manun GBI PAasBHTH CACAYIOUHE DPA3LEIB: BOLO-
norpeGaeHue, ero o00eCHCYEHHOCTh; TOTEPH BOAB W3  BOMOEMOB
H pycia; pacuerbl BONOXPAHMAHLL (MO0 TIHAPOMETPHYECKHM p#-
AaMm, npu paGore B Kackaie, Jisi BOAOOTAAYH 1O ABYM 06eCmeycHHo-
CTAM); pacyeTsl IHCNETYCPCKOrO PEryJAHPOBaHHA cTOKa W Ap. Ocse-
UIEHBl TaKKe BOMPOCL, HE 3arparHBaBIIMEcH B MEpPBOM H3ZaHHH,
4 HMCHHO: TPYHTOBLIT BOAOOGMEH Kak peryJasiTop PeyHoro cToka, pac-
METHl PETYJAHPOBAHHA CTOKA 110 LIPHHIHNY KOMOEHCallHH; COKpAaLleHHO
H3JIOKEHBL CBEJIEHHA 110 OCHOBAM ONTHMH3AUHH TIPH pellenil BOLOXO-
3ANCTBEHHBIX 3aflau (c npumenennem IBM) u apyrue cumemHsle Bo-
HPOCH,

B rperbem u3naHuW, KpoMe HcnpapieHus oNevaTok Npeibayuero
H3JlaHud, AOMOJHEHA TEOpPHA pacuera KacKala BOJAOXPaHMJIMIL, KOM-
NeHCHPYIOUIETO PEeryJaHpoOBaHHSA CTOKa, pacuetra Hakonmurteaeil — ucna-
pureaeii croyHplX Bog, TpanchopMauwn  NOJOBOAMHI BOJOXpAaHHIN-
HIEM H Ap.

ApTOp npuHocnt 6AaroJapHOCTL BCEM JHIEAM, CHOCOGCTBOBABHINM
YAYULIEHHIO KHHI'M, YCKOPEHHIO ee H3[aHH#, H ¢ AOJKHBEIM BHHMAaHHeM
MPHMET 3aMedalns 110 ee H3NOKEHHID 0 COAePHKAHHIO.




Faasa 1|

OCHOBHBIE CBELEHHSA O BOOLHOM XO03AHCTBE
H PEMHOM CTOKE

§ 1. OBIIIHE CBENEHHA O BOAHOM XO3ARCTBE

3uavenne soapl. Boguwie pecypest CCCP u ux ncnoabs3oBanne

B xoagficteennoil AefTeNLHOCTH JIOJIeH BOAA HAXOAHT NPpUMEHCHH!

— KaK HHYEM He 3aMeHHMoe (PH3IHYECKOe BeulecTBo (HJH CBIPbE)
A8 NNTLA B OLTOBLIX ToTpefHocTell HACeAEHHA, INA CENbCKOXO03A1-
CTBEHHOTO OPOLIEHHA W COMAEPHAaNna MKUBOTHLIX Ha (pepMax u NnacTOH-
HAX, AJf W3IrOTOBACHHM MHOrovucieHHuX (aldpnuno-3aBOACKHX H3-
neanii n obGecneueHns TEXHOJOTHUECKHX TMpoOLEeccoB IIPOH3BOACTHA
(oxaamaenine oGOpyLoBaHNA H T. 1.);

Kak cpeaa, neobxoaumas aad pwGOBOACTBA, BOAHOrO TpaHe-
IOpTa, CHOPTHBHO-03A0POBHTEALHBIX HYHA, apXHTCKTYPHO-AE€KOPATHB-
HBIX LEael;

— Kak Maceca, HCToJb3ayemas (NpH co3flaHuu nepenajga ypobHeil
pOAB) AJAH OJAYYEHHS MeXaHHYECKOR IHEePTHH, NHOYTH BO BCEX cayuasx
HpeofpazveMol B 3JeKTPHUECKYIO.

[lo orHOWEHHID K BOAEe MeJ0BCYECKas AeATEAbHOCTb NPOSBJfeTcH
rakme B Oopble ¢ H30GLITKAMK BOMAbLI, BhI3LIBAIOILAMY HABOAHEHHH, 3a-
GoJauHBaHNe 3eMeab | T. I

Menwiteisas norpefHOCTL B BOJAE, HAIUH COOTEYECTREHHHKH H3/lABHA
CTPOMAN [MOTHHE, MEJAbHHILL, Kalajdbl, NPOMBULIEHHBE BOAHOCHJAOBLIC
YCTAHOBKH, BOAOXpanuauuia. B JjeronHcH rufipoTexiHHyeckoro cTpoH-
reaberBa  Coserckoro Cowsa nemano npuMepos  H3olperaTedib-
nocti {31].

Hamwa crpana 3anuMaeT OQHO H3 MEPBLIX MeCT 10 GOraTcTpy BOJL-
LY H BOAHOSHEpreTHYeckux pecypcos (ra6a. 1) [20, 111].

Oanaxko aas Gojee NoAHOro npeiacrabjenns 0 BOAHLIX pecypcax
tepputopun CCCP caenyer oxapaxkrtepn3osath X no sodam [111]
(traBa. 2) u no pecnybankaM (taba. 3).

K 3oHe BHICOKOIl BOA0OGECTeueHHOCTH OTHOCHTCH MOUYTH TMOJOBHHA
crpane: B OcHOBHOM 3T0 cepepuas uwactb ETC u moutw mes Asuar-
ckan tepputopus PCOCP. 3aeck n30LITOK BOALI MPUBOAHT K 0Opa3o-
pannio 6oa0T 1 3aGoaoueHnbXx 3emeas. Ho B pafionax pacnpocrpane-
HUS CIJIOWHON MHOTOJETHEeH Mep3J0Tel 3uMoil, NpH NpOMep3aHHn pek,
Fakxe nafaonaercs ocTpolil HELOCTATOK BO/ALL.

B zone cpenneil poaoo0GECNeYeHHOCTH BOJAHLIE pecypchl B leJoM
AOCTATOYHL AAfA  Y/AOBJACTBOPEHHS 3alpOCOB  HApPOAHOro XO3fCTBA.
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Ho B kpynuwix npompimennnix paitonax [Llentpanasubiii skosoMiue-
ckiii paiton (Bkmiouas INoamockosse), LUO, INpompiutennsit Ypads
H Ipyrue paioHbl, yAaJcHHbIE OT KPYNHBLIX PeK] il ropoaax Hepenixo
obpasyercst iehHUMTHBLA BOROXO3RICTBEHNLI Gananc.

Tadauya |

Cymmapusie w yaeasnwe sojinse pecypew CCCP
H APYrHX CTPaH 3a cpeaHnill no ROAHOCTH roj

O MMAPIERC Cpeamue yacavime
: BOAMEE BOANLE PECY PO
Crpama pecypeid,

K Thic, MY romn -kt | alce kT
2, 2 R R A 4384 196 6,2
Bpazuama . . . . . 3200 48 12,0
CIHIA ety JBH0 365 11.5
KHP FIRPR RS EL 2600 260 8.3
Hopuerna e 366 1134 36,0
Ppanunn dadvin 343 441 14.0
IMisetns . . . . 170 378 12,0

Tabauya 2

Joust CCCP no creneis 80A00BecnicHentocTs 3a Cpeiini
Nno ROZHOCTH TGA

Bojtwe pecypos 306
Soua Haopma Maomsas
BOAO05EC me YeHHOCTH CTOHE, DM E, % o1 ol
ajc - Ka % Kut pecypcon

Bricokoit . . . . =6 18 3484 80
Cpeaneit . »]1 07T 6 30 2 25 780 18
Huakoft n  ovenn

HH3KOM e e 27 120 2

K 3oHe nuakolt BogooGecneyeHHOCTH, 3saupMaroueil Godee Yet-
BCPTH TEPPHTOPHU M HMeoWed Tonsko 2% o0WNX pecypcos crpans,
ornocATes: Moamasus, or Ykpausuw, crenn Kpuiva, [low6ace, Cras-
ponoabCkiit Kpa#t, 3asoaxkee u Humuee [losoamee, Kaszaxcran,
Typkmenuss w Apyrue rycroHacejqeHHbe pailoHbl ¢ PA3BHTOI MPOMbIILI-
JEHHOCTLIO H HHTEHCHBHBIM CeJbCKHM XossiictBoM. Haubosee Gemnw
BOAHBLIMH pecypcaMu Typxsenus, Kazaxcerad, Yabexkucran, Moagasust
Kpynusie paitonst YCCP, PCOCP u apyrux pecny6auk. Huskas poso-
obecneyeHHocTh (raGa. 3) B HeficTBHTENbHOCTH OblBaer eute Oogee
HH3KOf B CBASH ¢ HEPABHOMEDHOCTBIO pacnpefeseHns CTOKa B npe-
Aenax pecnyDJaHK, 2 TAKKe H3MEHUHBOCTLIO CTOKA O rofam u B npe-
nenax rona [20, 21, 97].

Anasornunas Kaptuia HaOJMIORAETCHd W B THAPOINEPreTHUECK X
pecypcax. Ilo oGunm sanacam rugposueprin CCCP sauumaer nepnoe
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MECTO B MHpE, a 10 3anacaM Ha AYWY Haceaelns — YeTBepToe MeCTo
nocie Kanaaw, Hopsernn u Ilsennn. Tlo oGwemy npouzsoxcrasy
rufposueprun CCCP 3anumaer nropoe Mecto, a » OJnalliine rojb
nepeitaer na nepsoe. OANAKO 10 OTHOCHTEALHOMY OCBOEHMIO HaTiti-
HbIX 3aNacoB THAPOIHEPIHH HaWy CTPaNy noKa ele olnepexannt
aApyrue cTpaHui Mupa (taGa. 4), B YaCTHOCTH T€, KOTOpHIE CTeCHEH
B HHBIX HCTOYHHKAX 3HEPTHH (Yroab, HediTh u up.).
Tabauya 4
Mmaposueprerveckue pecypest [3] n ux nenoasiosanwe.

1965 r.
Hc : A=
Bouaun: | - fimanosaues uage
Crpana pecypctd,
i b %
(8] 1] et oh 7 " 1095 |81.4(123%)|7.4(=11%)
CILA e e (4R 197 30,4
Kanaia T 718 117 53.7
Tnonns o o 1340 73 ab.1
Hopuerns g 105 48,8 46.5
lilsennn . . . . 85 46,4 .6
Dpanums TV g 76 46,4 6.1
Mraaus ML e ) 42,8 1.3

* Mannwe 1970 r.

H'E[]ﬂl]ilﬂh‘lﬁ']}llﬂt’i‘h pEEHPEﬂ.,EJ'lEHHH FHAPOSHEPTHH 1O CO3HBIM pec-
ny6ankam Buana w3 Aaudelx taba. 5. HanGosee Ooratw zanacamu
rugposneprun  PCOCP, Tammukckas, [pysunckas u Kuprusckas
CCP; Ha naockux npocrpancrsax npubaatuiickux pecnybauk, Beno-
pyccun m Monjgasun 3anacel HesHaAYHTEALHBI.

Pasnuuaior caenyoume Buis ruiposHepropecvposn.

[Torenunanbube SHCPropecypeul — TEOPeTHUECKHe  3aliachi
sHeprun pex (3338 mapa. kBt - u), noacunranuuie no Gopmyae

3=8760 29,81 - 0,5(Q;--Q;) H,

rie Q. Q7 —cpeaune rofosuie pacxoin BOAL (HAYaJBHLIL H KOHEY-

HBeift), M3c; H; —nanenne pexku no yvacrkasm AejJeHHA BCell JAAHHL
NOTOKA, M.

TexHuuecKHe 3Hepropecypcul YUHTHIBAIOT IIOTCPH:

a) B pacxolax BOAB: YAaCTbh €e TepAeTcs Ha ucnapeHne, guanTpa-
LUHIO B YTEYKH YEPe3 pasaHunbIC 3aTBOPH;

0) B Hanopax: rHAPABJAHYECKHE — B BOAOBOAAX H, KpoMme TOro,
YACTL MaACHuA pek (caMmple BCPXOBbH M NPHYCTHEBLIC YUACTKH) HpAK-
THYECKH He MOXKeT OBITh HCTIONB30OBaHa,

B) 3MeKTPOMCXANNUCCKHE  NOTepPH, YUHTHIBACMLIE  3HAYCHHAMH
K. . . TYypOoun u redeparopon, Ilpu 3ToM B ueaoMm 1o cTpaHe MOmKeT
GuiTe ocBoeno Jnwb 63%, 1. e. 2106 mapa. kBt - u.
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Tabauga 5

Pacnpefeichne THAPOIHCPrETHYECKNX PECYPCOB KPYNHKX W CPelHMX pek
34 cpeanmii no soamocTw roa [24)

HoTennaibine rHposiepropecype IRONoMIHecKHe

Wi tpm:irﬂ l'n,r g I:f:::{‘-:::: FHAPOFHEPrOpecy po

H WCHOAL-
Pecoyianka sapa. kBT-% AOH I HEE %

MO TR, prcypom, MAPA. OT moTe-

Man. KB na 1 MAPA. KBT-u I ALK

I kM 1 wea. BOERG kliT-uq pecypoon
PCPCP 273.4 140 19,1 | 2395 1670 852.,0 35,0
VEpauHcKan 4.8 70 0.9 42 21 17.0 40,5
MoasancKas 0,2 o6 0,6 2 ' 0,7 35,0
beaopyeekan 0.7 29 0,7 G 3,1 0.9 15,0
e TOHCKAN 0,07 16 0.5 1 0.5 0,05 —
Jlareniickasn 0.7 99 2.8 [ 4.0 3,9 65,0
Jlurosckas 0.5 69 1.5 ] 2.8 2.2 4.0
I'pyannckas 15.5 1947 30.3| 135 68 32.0 23.5
Aseplailamanckan 4,2 429 8,2 37 16 7.0 19,0
Apmauckas . . 2.1 625 8.7 19 8.6 G.0 31.5
Kazaxckan 18.6 52 12,0 163 62 27.0 19.0
Valbekekan 9.6 178 1.9 51 27 11,0 14,0
Kupriusckas 15.5 i3 02,8 136 73 48,0 35,0
Ta MuKCKan 32.6 1972 | 113.8 | 286 144 85.0 30,0
I'ypEmenckas . . . p 45 11,9 22 4,8 1.7 7.5

Hyoro no CCCP | 381 _ 149 14.4 | 3338 2106 1085

[Mpusedanne TNorenumasshuie ru,x(]:.l-u'slmprupc-:ypm MaduX PEK COCTABJIAOT
wnoannTeasio oxoao 15% (s uenom no CCCP).

JKonoMuyeckune suepropecypeel (1095 mapa. xBr-u) —
NACTE TEXHHYECKUX PeCcypCcoB, KOTOPYID B CBETC COBPeMEeHHLIX 3KOoHo-
MUNCCKHX VCIOBHH B YPOBHA TeXHHKH UejecoobpasHo HCl0JAb30BATL
I 0003pUMOI NEpCHeKTHBE, 4TO BuABAAETCA nyrem  obobuweHns
HPOCKTHHIX MaTepHaoB.

B nacrosulee Bpema p naweit crpane ocsoeno npumepno 11% sko-
HOMIYECKH BLITOAHBIX THApPo3Hepropecypcos. O6wen3pecTHLl KpyiHeii-
e Kackaasl ruapocraniiid m ynukaasnoie I'2C na Boare, Kawme,
Auenpe, dony, Cenpu, Anrape, O6n, Uptuwe, Cupnapoe, Kype, Pas-
JAUe i MHOTHX APYruX pekax ¢ MOLLHOCTSAMH OT HEeCKOJNBKHX JACCATKOB
tue. ket (Boaxosckas '9C) no HeCKOJLKHX MJH. KBT Ha YKe cylie-
r'nﬁ'muu::ﬁ H CTPOAWNXCH ruApoctraninnax B GacceiitHax pek LEnuncen
W Baxwa.

boavmnx pasmepos pocturao u paseurne uppuraunn 8 CCCP. Opo-
Wenne n obpogHenne noraoaT Goaee NOJOBHHBL NOTpedJineMoil
b CCCP soapl. 3HaYHTEALHOE KOAHYECTBO BOAB HAET Ha 00BOJHEHHe
Wy Crunnpix nactomw (n3 292 mad. ra ob6soaneso 200 mad. ra, raas-
M oOpaszoM 3a CUeT KOJ0JAUeR).

CocrosHne uppuraunn 8 1965 1. wamocrpupylor aaunsie taba. 6.
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Tafauya &

Pacnpeaenenne opoCHTEALHBIX NAOMAACH no pecnydaukam (Twic, ra),
no pannesM padore [24]

& = = A & g £ .

. |2% |& 28 8, |28 |E =2

sus |85 |TcEd pug |83 |Fogy

PecnybGanka Faf |23 as|EEw Pecnydanka Faz |25z |2Eew
=EmSlcsgR|E2P90 =ER@lagn | zg22°
SEfE| 523|555, SzEC| 5335 |3E3%

T8IY|=88 |cEEE| o o

Yabexkckaa . . .| 3179 |2620 | 2492 | Apmawckas . . . 208 233 | 187
Typksenckan . . .| 904 | 514 | 513 | I'pyaunckan e 355 34 | 232
Tapmukckan . .| 473 | 437 | 423 | PCOCP . . . .| 1832|1458 | 1176
Kupruackas . .| 1085 | B40 | 791 | Ywkpammckam . .| S14| 495 | 402
Kazaxckas . . .| 1823 [1146 | 985 | Monaapckas . . 79| 67 al
Azepbaitkanckan | 1509 | 1116 | 953 _
Beero no CCCP | 12107 | 9270 | §205

Kpowe 7toro, napsny c PEryasgpHbIM NPpHMEHACTCHA JHMaHHOE Opo-
HIEHHE: N0 CTpaHe HACYHTHBACTCH CBHINE | MJAH. ra JHMaHOB, M3 HHX
B 1965 r. 6uso saanto 543 Teic. ra (moutn mce B Kasaxckoit CCP).

Ha noomans B | MAH. ra Bofa nofaercsa HACOCAMH, HAa OCTAMBHYIO
naomans — camorekoMm. Oxono 200 Toic. ra (NMPeHMYLIECTBEHHO HA
YKpanne) noauBaeTcH ¢ NOMOULLI0 NOMAeBAJbHBIX MaIlliH,

Hauuple Taba. 6 noxassiBaoT, uro HaGJIOLAETCH CVIIECTBeHHLIN
PaspulB MeXJly SaBeplleHHeM HPPHralHOHHOTO CTPOHTEALCTBA H CeJlb-
CKOXO3SIHCTBEHHBIM OCBOCHHEM MOJIHBHBIX 3eMeJb.

B paiionax opomrennsi npeicrosit tTaxie Goablise paGoTHl MO pe-
KOHCTPYKUMH OPOCHTEJbHBIX CHCTEM, 0 3HAYHTEJLHOMY VBEJHYEHHIO
MAoLAAH OpOMIaeMuLIX 3eMenb,

KomMMmyHanbHoe X03fiCTBO M NPOMBILLIEHHOCTL — BTOPOf 1o pas-
MepaM, HO HanOojiee OTBeTCTBeHHBIN norpeGurens soasl. Llentpannso-
BaHHbIM BojocHabmennem p CCCP oGecneuweno 409% unaceaenus c mno-
Aadeit Ha OfHOro xurteas B cpefHem 155 a1 B cyrkn (1966 r.). Bono-
MPOBOAL MOCTpOeHEl Gosee ueM B 3800 HacedeHHBIX NVHKTaX.

B oGaactm  BOOOX03AMCTEBEHHOTO CTPOMTENILCTBA  BHINOJHEHI
paboTul Gojbluefi YacThid KOMIUIEKCHOTO Ha3HaueHud. B wacTHocTH,
MOCTPOEHBLI KaHAJB:

a) nas sonocHaOmenus: Boara—Mocksa (um. Mocksbl), Cesep-
cknit Moueu—/[onbace, Juenp—Kpusoit Por, Boara—¥sogs (nas
r. Heanoso), Camyp—[usuuencknit (aaa r. Baky), Hpreiu—Kapa-
raLga u Aap.

6) nas wppurauun: B Cpepneii Asun — Pepranckuii, Amy-Byxap-
ciif, Kapakymckuft u apyrue; na Cepepnom Kaskaze — Kymeko-Tep-
cknii, HepunHombiceknii, Manviuckuii, Honckoit nm. B. M. Jleuunua,
Aaxanuypckuii m ap., B 3axaskasve — Camropckuii, Ilupeanckui,
Bepxunit n Humnnit KapaGaxckue u np.; na Yxpaune — KpacHosna-
menckuit, Cepepo-Kpumexnii, Muryaeuxnit w ap.;

n) aan poanoro tpaucnopra: Tuxsunckuii, Beaomopcko-Baarnii-
cknil, Boaro-Baaruiicknlt (smecro crapoit meakosoamoit Mapunuckoi
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cucremul), Boaro-JuHcKoit m paf ApPyrux KaHajloB (Bepesuncrnii,
Jnenpo-Hemaucknii, Juenpo-byrekui, BoJaro-CeepoiBHHCKHIT W AP.),
0O LeHHABIINX B €TMHYIO CHCTEMY GOJBIIYIO MacTh BHYTPEHHHX BOJHEIX
nyreit Esponeiickoit tepputopun CCCP. OGumias npoTakKennocTs 3KC-
IAVATHPYEMHEX CYA0X0AHHX nyTeil na 1970r. cocraBasna 145 ThC. KM,
JeCOCTaAaBHbIX nyTeid — 142 Thic. KM.

CxeMbl HCNIOJbL3OBAHUSE BOAHBIX PECYPCOE.
MousTHe 0 BOMOXO3IAHCTBEHHOR YCTAHOBKE

K mactodlleMy BpeMeHH BOJAHOE XO3SCTBO Hallel CTPAHB OCTHIIO
raKkoro YpoBHSH, KOTAA HCNOAL30BaHHe BOJHBIX PECypCcoB KPYiHHX pe-
FHOHOB pACCMATPHBAETCS € TOYKH 3peHus BOAHOro OaJjamnca BCCH
ctpadbl. CoOTBETCTBEHHO 3TOMY cocrasieHa ['enepanpiias cxema HC-
n0aL30BaHNS W oXxpann BoaHwix pecypcos CCCP, B KoTOpOil OCBe-
HiClibl BO3MOMKHOCTH pelIeHNHA BOAOXO03ANCTBEHHBIX nNpobaeM B npe-
neaax Goaswinx paiiodos. Ilpennonaraercs ocymeCTBHTD:

a) mepepacrnpejejeHie BOAHBIX PECYpPCOB B reorpauueckom mpo-
cTpaHcTse (nepeGpocKy CTOKAa CEBEPHLIX PeK B I0/KHBIE 3aCylIJIHBLIE
J0HBI, Mepaionnsle nepeGpockH CToKa no KavajaaM W BOAOBOAAM
AAHHON B HECKOJBKO COT KHJIOMETPOB, Hanpumep, Kanaa Hproiii—
Kaparanna);

6) peryaupoBaHie CTOKa KPYNHBIX peK;

B) HCNOJAB3OBAHUC NMOJA3CMHBIX 3aM1aCOB;

r) MeponpuATHA N0 OXpaHe BOJ OT 3arPA3HEHHA u T. 1.

Vnomsinyrass [eHepaibHas cXema SIBASETCS OCHOBOH A pellleHus
nopafioNHBIX BOZOXO3AIACTBEHHBLIX TPOGACM, KOTOpbIe Takme TpebyloT
npeABapuTeapliofl paspaboTkn 1106aCCEiHOBHIX HJIH  PErHOHANBLHBIX
CXEeM  HCNOAB30BAHNA BOAHBIN pPeCypCoOB. CyuiectByor, Hanpumep,
cxembl ponocnabmennn JonGacca, [NoamockoBbs 1 aAp. B Takux cay-
yasX cXeMa FHAPOCTPOHTeNLCTBA COCTaBAfeTcs Aas Beero Oacceiina
pEKH WAH Aaxe a5 Heckosbknx GacceiiHos. [lpu sTom yunThiBaioTCs
pce OTpacall BOJAHOrO XoasficTea B npejenax Oacceiina (KOMMYHaJL-
Hoe W NpoMblllieHHoe BoponorTpebaeHue, HPpHTALHA M OCYLIeHHE,
FHAPOSHEPTeTHKA, BOAHBIL TPAHCIOPT, PHOOBOACTEO, Gopubba ¢ nHasoi-
HeHMAMH M T. 1.) B HACTOfIEe BpeMs H Ha OTAaJEHHBIl NePHOA.

Heo6xoaumocTs yuera OyAyulero HCNoib3oBalus BOAOTOKA COOT-
BETCTBYET IVIAHOBLIM OCHOBAM pasBUTHA HalleH CTpalbl N 0CcoBEeHHD
YeTKO NPOABAACTCH NPH KPYNHOM THAPOCTPOHTENLCTBE: HENpeaycMoT-
peHHasi 3apanee CTpoiiHas CHCTEMA i NMOCJACAOBATENBHOCTL B HCHOMD-
J0BAHHH BOJOTOKA MOFYT NPHBECTH K HeYAAYHLIM pelleHHAM, H3JHLI-
HUIM 3aTpaTtaMm, HeyaoOGCTBAM BOAONO/bL3OBAHHA W IKCILIyaTaluu
COOPYHKEeN.

C TeweHueMm BpeMenn oGHApPYIKMBAeTcs, 4TO TUIOTHHY OdYepeHoil
YCTAHOBKH HYKHO pacnoJoXuTh B CTBOpe, KOTOpOro He JAOCTHraeT
noanop or cyuecTeywuein ke gackaneil F9C. B pesyanraTe uero
yacTb MNafeHua PpeKH THAPOCTaHUHEH He MCIOJL3YeTCs, BO3HHKAOT
JaTpVAHEHNs 18 BOAHOMO TPAaHCnopTa u T. M. ITOr0 MOMKHO Guiio 6ol
1A6CHKATE, ecan Obl K MOMCHTY CTPOHTENbCTBa HH¥Ke aexauein [DC
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Gblila CcOCTABJACHA CXeMa HCMOJAL3OBAHHA BOAOTOKA. Takas cxema
peacrapadetT coOoil  Kackajl BOAOXO3SMCTBEHHBIX YCTAHOBOK 10
JUIHHE PCKH, YBASAHHBIX MeXJy cobOfl 110 BbICOTE MOANOPa ¢ YUETOM
ero nimMeneHuil (cpaboTku) mnpH SKCUAVATALHK KamkIoil yCTaHOBKH
(PHC. 1).

Mecrononoxenne NOMNOPHEIX  COOPYHKEHHil, BLICOTH KOTOPBIX
npu 3ToM (KpoMe camoil BepxXHeil) Onpefeasiorcs B3auMHBIM T0L-
MOpOM OTAEJLHBIX CTyneHeil, BeiOHpaeTcd Ha ocuoBe Tonorpadpuye-
CKUX, TeOJOrH4ecKHx, 3SKOHOMHYECKHX, TIHADOJOTHYECKHX # JAPyrux
VCJAOBHIL.

[lo Tonorpaduueckoil XxapakTepucrTuke MecTHOCTH olpegeseTea
JJIHHA TAOTHHBLIL, €MKOCTh 4allM BOJAOXpaHMAULLA, nJoulafs 3a-
TOIIeHHsT 3eMeab H 1. 1. CTBOpH THAPOY3JIOB pacnogaralor Tak,
UTOOLI HE 3aTAVIHBATE HACENEHHLIC NYHKTHI, MEHHLIC COOPYKCeHHS
H 3a0eKH, 4TODHl MAOTHHEI ¢ OGOJILLUIKM HANOPOM HEe pasMeniajich
CAHIWIKOM OJAH3KO K HACEJEHHBIM [YHKTAM o NPeAnpHSTHAM, HAXOLf-
HIHMCH B HHXHEM Gbede Ha HU3KHX OTMeTKax.

[eonornueckne naHHBle TaKMe HIPAIOT BAKHYIO POJb npu BeibOpe
MECTA KAMKIOro COOPYHMEHHH, TAK KaK OT HHX B 3HAYHTEJLHOI Mepe
JABHCHT BLICOTA TJIOTHHBI, COOTBETCTBYIONLAsE HeoOXOAMMOI BEJTHYHHE
nofanopa. TopHBle MOPOALI Pa3anualOTCs 110 CTPOHTEJALHLIM KauecT-
BAM — Npeleabhol Harpyske Ha ocHoBaHHuC H QHUALTPAUNOHHBIM CBOII-
CTBaM, YeM OUPEARNACTCH THII COOPYIKEHHS, ero pasMepl, Mepolipus-
THA 1o Gope6e ¢ puabTpaunedt u T. JI.

['napoaoruueckne 1 BOAOXO3ANCTBEHHLIE VCAOBHS HMEIOT 3HAaYeHHe
ANA pacupenesednss BOAHBLIX pPecypcoB (NPHTOKOB) 1O OT/JeALHBIM
CTYNECHAM KacKaJla B 3aBHCHMOCTH OT pasMenieHust [JAOTHH H Moay-
HaeMbIX NPH STOM BLIFOJ MO KOJAHYECTBY BOABLI HJAH SHEpPrHH A0 OT-
JeNbHBIX CTYMeHeil.

Mexny yeraHoBkamyu coGJIOJaeTcd MHHHMAJALHOE HOATOIICHHE,
obecnicunpaioniee HeoOXOAHMbBIE TOPH3OHTH Ui HOPMAJLHOrO 3adopa
BOLBL BceX BoJonioTpebuTenell, locTaTouHble rAYOHHE Ha CYMOXOAHBIY
pekax u Hauboace s{prpekTHBHOC HCNOAB30BaHNHE BOAHBIX peCcypcos
Kaxaol crynedu (¢ yuetoM (QOPCHPOBKH VPOBHEN B NOJAOBOALE M Ta-
AeHHA HX 1pH cpafoTKe BOLOXPAHWIALL) .

JKOHOMNUECKHE YCJIOBHSA 03HAYAIOT CONOCTABJCHHe BHITO, Moy -
YaeMmbplX OT TOW WJAH MHOH YCTaHOBKH, W 3aTpPaT Ha ee COoopymeHue
H KOMIECHCAIHIO BO3HHKAIONIHX IIPH 3TOM 3aTONJAEHHIT M MOATONIEHHIl
HACEJICHHBIX MeCT, NpPeAnpHAaTHi, MeAe3HbX A0por, CeNbCKOXo3dl-
CTBEHHBIX YrOAHH W T. .

[Ipn pasmewenny ruipoy3/noB YUHTBIBAIOTCH Takke obuine crpou-
TeJbHbIE YCA0BHS, YA0GCTBA MECTHOCTH, HAJHYHE TOCEAKOB, [0por,
CiPOHTENBHBIX MATEPHAJIOB, JHHHH 3JEKTPOCBA3H N T. 1.

OO0bIYHO cXeMa HCNoJAbL30BAHHA BOAOTOKa pa3paGaTtbiBacTcs B He-
CKOJILKHX BAPHAHTAX NPH PasiHuHOM PACNOJOMKEHHH THAPOV3I0B, Pa3-
JIHYHOM WX uHele, a 3HauyuT u paamepax. [lpu stoMm oTaenbhbic
CTBOPBl CMCHIAIOTCH BBEPX HJAN BHH3 110 PEKe, HEKOTOPBLIE H3 HHX BH-
GpaceBaioTCa H NEPeKpLIBAIOTCA MOANOPOM OAHOI YCTAHOBKH, pacto-
JIOMEHHOI 1THKe, 1 T. 1L
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B CAOKHLIX YCJAOBHAX HCHOMBIOBAHHE BOAHBIX PECYPCOB PacCMaT-
puBaeTcd No ABYM-TPEM peKaM HJH HCTOMHHKAM (03epaM, nojseM-
HBIM BOJIAM M T. I.). T0 — pPerHoHaJLHas cxema.

B orieabinx cayyanx BONpocH BOAHOrO X03AfCTEA pemIaloTes HE3ABHCHMO OT
TOTO, HMECTCH CXeMa HCNOJb3OBAHHA PeKH HAM OHa OTCYTCTBYeT. 3T0 JZONVCKaeTcH
00LIYHO A9 PR, HE HMEIOWHX SHEPreTHHECKOTO HAH TPanclopTHOTO SHaUeHid, a TakKe
B CIY4aAX, KOT/A 70 HAAHYUBIM YCJIOBMAM COOpPYHCHME HAMEYaeMofl YCTAHOBKH He
MOJKET BAHATDE HA MOCACAVIOUee HCMOJALIOBAHHE BOJLOTOKA,

Tax, Kpacnoockoibckoe BOLOXpAHHAHINE Ha p. Ockoa, caymawce 138 sofo-
crabxenna ouGacca (no kanaay Ceseperuit Jonen—JlonGacc), nocTpoeno kak ca-
MOCTOATENLHEIN OOBLEKT, UCAHKOM HCHOAB3YIONIMA YYacTOK PEKH OT yeTed a0 . Ky-
MANCKa. 3TO BOAOXPAHHAHILE Ne MOXET BJAMATL Ha nocaeLylomHe coOOpy#eHdd, pac-
nojlaraeMule puie no peke. Ho nocaelHne A0JMKHH YUHTHBATL HaAHYHE CVILECT-
RYIOWLEN yeTanoskH H cobMIONATE HOPMAALHYIO ee paboTy.

To xe camoe OTHOCHTCA W K caMBiM BepxHum oGbekTaM B Daccefine PEKH, CTBOpPHI
KOTOPHX CTPOro GHKCHpOBaHH TONOrPadHIECKHMH W TeQJOTHYECKHMI  VCIOBHSAM,
PACMOJIOMKEHHCM HACCJCHHBIX MYHKTOB W T. M., 4 BOJHBEIE pecypcH OTpaHHYeHH K Ie- |
JHKOM OYAYT OCBOEHE MECTHRIMH MOTpelHTeasMH,

MecTHoe pelleHHe BOMOXOSANCTBCHHLIX 34449 BOIMOMHO TAKKE 109 NVCTHHHLIX
H NOJYNYCTHHRLWX pafioHOB. '
Ans Manofi pekn ponpoc o cxeme ee HCNOALIOBAHHA OTMANACT, W 31eCk OGHUNO
Peib HAET O KOHKPETHOM FHAPOTEXHHYECKOM MCPONPHATHH AAH KOMMACKCHOTO YAOB-
METROPCHHA MECTHBIX BOAOMOTPeOHTEAeH, 4TO, OMHAKO, NOVIMHO YYHTHBATHLCH MpPH pe-.
WEHHH PCrHOHAJNLHON CXeMBl WIH BAPHAHTOB CXeMLl HCIOALIOBAHMA OCHOBHON peKH.

OKoHYaTeNLHBI BAPHAHT CXEMBI MPHHHMAETCH HA OCHOBE TeXHHKO-
IKOMOMHUCCKOrO COMOCTARJEHHA HECKOJBKHX BO3MOMHBIX BapHaHTOB.
Tax, Ha puc. 1 nokaszaHo, 4TO H3 MHOrOYHCJIEHHHLIX BAPHAHTOR CTBO-
poB, HIII" u Bomoxpaunanw, paccMoTpennwiX npm Bbibope cxeMbl Wc-
MOJb30BAHHA PEKH, NMPHHATO YeTBIpe ruapoyaia (CraolHBEe JHHHH
creopos u HIIT).

OanospeMeHno Hameuaercs IEpPBOOYEPefHOil OGBEKT CTPOHTENb-
cTBa. XapakTePHCTHKH €ro NpH AajbHelmux Tonorpauueckux u reo-
JAOrHYECKHX H3BICKAHHAX W NPOEKTHPOBAHHH YTOUHSAIOTCH B IaHe H
110 BBICOTE (M3 PACYETOR MO HECKOJALKHM BapHanTaM [oanopa), 4to
HHOTNlA BHI3LIBAET KOPPEKTHPOBKY IJs COCeNHHX CTyneHefl Kackaaa -—
BEICOTHYIO 151 HUXKHEH H BHICOTHO-IJIAHOBYIO JIIA BEpXHeil.

[lockoabky K caeayouiuM cryneHsM cXeMel OOLIYHO NPHCTYNAIOT
Hepes HeCKOJILKO JeT, TO Kam/Ablil pa3 ona YTOUHAETCsl ¢ V4eTOM H3Me-
HHBLINXCA YCJAOBHH, HaIN4Hd H ONBITA AENCTBYIOWEH BOLOX03flCTBEH-
HOIl YCTAHOBKH. JTHM TepPMHHOM OGLIYNO OXBATLIBAETCH COBOKYNHOCT
COOPYMKEHHH HA peKe, CAYXKALLHX AJA VAOBJETBOPEHHA NOTpeGHOCTH
B BOJAE (HJAH THAPOSHEPTHH) PasTHYHHIX OTPACAEN HapOAHOro Xo03dii-
crea. Ilpocrefimnit BHA Takoll ycTaHOBKH — BOJONPHEMHOE COOpYIkKe-
HHe HaH BoA03abop AAS OTBOJAA BOALI H3 PEKH B YCJIOBHAX eCTecTBeH-
noro ee pexuma. Ecan rayOunm B peke HeNOCTATOMHBI AJA YCTpoii-
CTBA 1 HOopMaawbHOft paboTk  Boso3abopa, COOPYIKAETCH TaKiKe
BOAONOABEMHAA TIOTHHA, NOAAEPAHBAIONLAH YPOBEHL BOAL Ha Heol-
Xoanmon ormerke, [aotuna praouaer B ce6a pojocGpocuble coopyse-
s s copoca nabmrkos soast B HwKHn Goed, a uworaa u cre-
IHAABNBE YeTpofleTna LIS NPponycKa Jikjia,

Bogonoanesmias naotmia p piie caynaen npHMEHseTcs Kak caMo-
CTONTRALNOE CPOCTBO LI COSAAHNS HeoOXOANMBIX rayOun Ha cyao-
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XOAHLX pekax. Ecan BoAnBIT TPAHCHOPT HE ABAACTCA MECTHLIM, TO IPH
NJIOTHHE COOPYIKAETCA CYAOXOAHBI LL103, ofecleynBaloniHil TpananT-
HOE NBHMKeHHe CYL0B B TeueHue nepiojla HaBuraiuuy.

HeoGXxoauMele 08 CYA0OX0ACTBA FAVOHHLI 4acTo HOAAEPHKHBAIOTCH
KOMOHHHPOBAHHLIMH  CPEACTBAMH — CO3JAaHHEM  NOAIOpA  Hapsiy
¢ JHOYrAYOHTENbHBIM 3eMJeYepnannes i BHMpaBAcHHEM pyCJaa; nopbl-
HIeHHEeM YPOBHEH 3a cueT oOu/AbHBIX NOIYCKOB H3 BOLOXpaHHAHLL, pac-
NOJOMEHHBIX BHIIE [0 peKe, Hapsay ¢ AHoyraybaeHneM u Bbllpasie-
HHeM pycJaa.

Hakonjenne 3anacop BOALl B BOLOXPAHHANILE H AKKYMYJASIHA H3-
GLITOYHBIX BOJA TPeOGYIOTCA B OY€HL MHOTHX caydasx: Aas obecnedeHus
HeoOXOAHMEIX PACXOAOB BOALI NOTPEOHTCASM BO BpeMd MaJoBOAbS
Ha peke, 415 OopbOLl ¢ HABOAHCHHAMH H T. .

Bogoxpanfinige cosfaercst A0CTATOMHO BBICOKOH BOJOYIEPHBAIO-
el (BOAOXPAHHAHILHOI) NJIOTHHOI, NEPeropaMupaoued He TOALKO
pyeao, HO H BCio Aoauny pek. Kak u B cayuae pycaoBoi BOJONOAT-
CMHOM [MIOTHHBI, 30ech TaKike IlpelycMarphBalorcs BolocOpocHble
i BOAOHpPHEMHBIE COOPYMEHHA, OJHAKO THII H pasMepsl HX H3Me-
nsoten. Ecau pomoxpanuanile obecneunsaer pojonorpedunrenei (Hiau
BOONOAB30BATENElT), PaclOAOMKEeNHbIX HHXKe 110 peke, TO B INIOTHHE
yeTpanBaeTcs BOJOCHIYCK JJIs HONYCKOB BOAb B HHMKHHA Obed, a Bollo-
3a00pbl COOpPYHAOTCH B COOTBETCTBYIOLLHX CTBOPaxX HHMKE 110 pCKe.
Pa3HOBHAHOCTBIO BOMOXO03ANCTBCHHON YCTAHOBKH HBAfIETCH  THAPO-
snekTpuyeckas cranuua (I'9C), npuuem B cOCTaB rupoyana BXOANT
CAMOCTOSITEJNBLHEIM 3JeMEHTOM caMa 3JIeKTpocTaHuusd (HpHILIOTHHHAS
I'9C), a B ycraHoske JepuBauuonnoft [DC — rakike gepupauus
i COOpPYXKEHUA Ha Heil: HAanopHBIE O6accedH, Oacceild CYTOYHOro pery-
JANPOBAHNSA, YpaBHHTEAbLHAA Dalins o T. IL

PaBora pojgoxosaficTBeHHDIl YCTaHOBKH TapaHTHpPYeET oOTHauy no-
(pe6HTENI0 ONpeNe/eHHBX KOMHYECTB BOAbL HAKH THAPABIHYECKOIL
siepran. PeuHoii cTok nepepacnpeensieTcd BOJAOXPaHHIHIEM COOT-
peTcTBenHo TpeGoBaHuAM norpedurens; Bolos3abopsl WM BoAOMpHEM-
nuKH, paboTas B KOHKPETHbIX THAPABIHYECKHX YcaoBusx, obecneuu-
paloT oT6Op BOAL S ee HCIONb30BAHMN; HIMHIIKH BOAB BO H3bexa-
iHe TepenoJHeHHs BOLOXPAHHIAHILA YAAAAIOTCA uYepe3 BOAOCOPOCH
B HHAKHHT Obed.

[lpaBunaMu SKCOMYATALHH COOPYJKEHHH, OlpeAesisiomiMH, B Ya-
CTHOCTH, TOPALOK OTKPHITHA PasiHYHBIX OTBEPCTHH, HpPEAyCMATPH-
paoTcAd o0HEM H IEHHOCTH NPOAYKIHH YCTAHOBKH, 4 TaKKe coxpad-
HOCTE COOpYKEHHA H 000pyLOBaHHS.

Bonpocel THAPOTEXHHKH u3joxeHsl B Knurax {13, 28], a cpeaenus
N0 SKOHOMHYECKHM pacyeTaM B FHAPOCTPOHTENBCTBE lpPHBELEHL B pa-
Gorax {41, 72, 110, 117, 122].

Mpeamer BOAOXO3ANCTBCHHBIX PACYETOR

[IpoekTHpOBAHHE CXeMbl HCIONbL30OBAHHA BOXHBIX PECypCcoB H KOH-
KpeTHO!T BOAOXO3ANCTBEHHOH YCTAHOBKN npejucrapiser coGoil COBMeCT-
HOe pelIeHne CA0MXKHOro KOMILIEKCa BOIPOCOB, pasjiefieHHbIX Ha TPH
OCHOBHBIX HaNpaBJIeHHSA:
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1) paspaloTka BOAOXO3AHCTBEHHOIN YacTH NPOEKTa HCIOJAL3OBANHNA
BOJHBIX peCcypcos;

2) upoekruposanue coopyieHuil, oOecneunpawoimux Hanboaee
a(pheK THEHOE HCHOABIOBAHNE BOJHKLIX pecypcos;

3) NPOEKTHPOBAHHE CPEACTB HHMKCHEPHON 3aUlHTBl TPOTHB Bpe-
HOTO BO3ACHCTBHS BOZOXPAHWJANLL M COOPYAEHHIl Ha CYHIECTBYIOULHI
peduM BOLOTOKA, YCAOBHSL JMH3NH ¢ XO3HNCTBO HPHJCralouniux
paiionos.

[lpn paccMmoTpenni  cxeMibl HCHOAL30BalHA BOJHBIX  pecypcos
facceflHa WAH perHona BCe TPH HallpaBJeHHd NPOEKTHPOBAHWA pa3-
pabaTuBalOTCHd YEPYIHEHHO ¢ NPHALLHIHAALBHEIM pelieHneM 1 TeéXHHKO-
IKOHOMHYECKHM 000CHOBANHEM OCHOBHBIX YAaCTell cXeMmul (pacnojoxe-
HHe THAPOY3N0B, COCTAB COOPYMEHHH, KanuTaaoBAOoMKeHHA u BOMOXO-
aniicToennan 3pPeKTHBHOCTL HAMEYACMBIX MeponpuaTHil).

[HoapoGuoe ueeheloBaHHE BCEX BOIPOCOB M0 YKa3aniuM Bhile
HANPABJEHAAM 1IPOEKTHPOBAHNA OTHOCHTCA K NepBOOYEpPCANON BOMO-
X03AfCTBCHHON YCTAHOBKE,

Pexum paloThl YCTAHOBKH COCTABJANIOT CAeAYIOUIHE B3aHMHO CBA-
JanHble 3JEeMCHTHI €e JeATeJLbHOCTH: PpeMHM pacxoloB BOALI, oOTja-
paemoil norpebutenio, nponyckaemoil vepes '2C wan copacwsaemoil
B Humnnii Ovedy; peduM ypoeHeil sepXxHero n HHMHero Gwedos, Halo-
pos, mouiHocTeil u T. n. [lpn 3ToM coorBeTcTBeHHO NOTpedaeHu0 BOALI
HWJAH 3HEPrHn YCTAHOBKA 1I0MTH BO BCeX CAydYanax mnepepacrnpenensier
CTOK BO BpeMCHN, T. €. BLUNOJHAET pPeryiupoBaHHe CTOKa — CYTOuloe,
Ce30HHOE, FOJHYHOC HAH daxe Muorogaernee (ra. IV).

Hecnenosanne 3THX 3JeMEHTOB OTHOCHTCA K LPeAMeTy BOLOX03sil-
CTBEHNLIX (HAN BOAHO3HCpreTHuecknx) pacueros. K 3alasam sojoxo-
3HICTREHHBIX pacueToB OTHOCHTCS: '

|) BuifiBNEHHE BOAHLIX PECYPCOB H MX pPeKHMA B KOHKpPerHbIX
CTBOPAX HJAH 110 Y44CTKaM PeKH, HaMeqaeMoH K HCNoAb3oBaHHID;

2) puificHeHne Tpebopanuit Ha BOAY N K PEKHMY pPeryiaupopaHus
cO CTOpoHL Bofonotpeduteneil w BoAonoabiosateneir. Coraacopanue
NPOTHBOPEUHBLIX TpehoBaHnii;

3) BusiBaenne BoAoxoasipcreeHnoro sdubexta, KoTOPBIA  MOMKET
GLITh NMOJAYUEH OT YCTAHOBKH (KOJHYECTBO BOJABI W 3IUCPrHH, PeAKHM
VPOBHEN HAH IAyGHH B BePXHEM I HiukHeM Obedax m 1. 1),

4) pacyersi K BHOOpPY OCHOBHBIX pasMepoB COOpy:KeHwuil, obecric-
YyHBAIOUIMX HOJAyYeHHe nanboace BLIFOAHOrO BOAOXO3ANCTBEHHOro 3(-
(pekTa (BLICOTH NAOTHH, pasMepn BOAGCOPOCOB, MOHLHOCTH ATPEraTton
I'3C uan HacOCHLIX CTAHUMA M T. JI.);

H) pa3paboTKa NpaBui SKCTIYATAUHN YCTAHOBKH, O0eCHCuHBalO-
X HogyueHne npu BLOpaHHLIX ee napamerpax HanGoabluero BO3-
MoxKHOro sddexra;

6) pacuerbl pery/JHpOBaHHA CTOKA N0 NPHHATHIM HpaBiaM 3IKc-
nAyaTaunn U8 ocBeleHns NPpoeKTHOro peXuMa YCTaHOBKH 3a MHOTO-
JeTHe.

Kposme 371X OCHOBHBIX 3alad, K BOLOXO3ANHCTBEHHBIM W THAPOJOri-
YECKHM pacueraM OTHOCHTCH TakKme XapakTepHCTHKA CONYTCTBYIOULHX
ABACHNN, BHI3HBACMBEIX HAPYIIEHHEM €CTECTREHHOrO pemHMa peKu npH
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coopyieHun ruapoysaa. Tak, sMecte ¢ cosganneM BOLOXPaHHAMHLLA
BO3HHKAIOT HOTEPH BOAL HA ucnapeHue n puastpaunio. B pesyavrare
VMCHBIUICHHSA CKOPOCTeH TeueHHs B BepxHeM Obede NpoHCXOaHT OTJa0-
JMCHHE HAHOCOB M 3amaeHune BojoxpaHuauia. Daaronaps npoucmen-
MmeMy B BOLOEMC OCBCTJACHHIO BOABI HOBLIIIACTCS ¢ TPaHCNOPTHPYIO-
as crnocobHOCTL, YTO BMecTe ¢ GOALIION CKOPOCTLIO TEeYeHH: B HHMK-
Hem Obedic BBIZBIBACT 3ACCH PE3KHH (HENOCPEACTBEHHO 3a IVIOTHHOI)
MECTHbIl pasMblB, B OTJH4YHEe OT pasMmbiBa BAOJL 110 peke, nocre-
NernHo  3aryxaloiero Ha 3HAYHTeNbHOM paccTOSHHH OT  ILIOTHHBIL
Beaenersue 310ro ¢ redelHHeM BpeMeHH TIPOHCXOAHT MOHHMKEHHE ypos-
Heil BOALI -— OT HaHGOABIIEro MOHNKEHHS Yy IWIOTHHBL 10 HCUe3aIolIero
B MecTe 3aTyXaHHA pasmbipa. CyllecTBeHHBIC H3MCHCHHA B CBH3M
¢ NOAINOPOM BO3HHEAKOT H B JEJOBOM peXuMe B pailoHe COOpyHeHns::
Ha HECKOJLKO CYTOK palblle HacTymaer JeaocTas B 30He MoAopa,
Ha 3HAYHTEJIBHOM YUYACTKe HHMKHero Oweda nospiasercss OTKpPHITOE
pycJao B CBSI3W ¢ HOCTYIJICHHEM H3 BOJOCMA BOAL ¢ MOBLILUCHHOH TEM-
nepatrypoii. Ocofo caeayer oOTMETHTL H3MeHEHHE KavecTBa BOIb
B BOMOXPAHWININE C TEueHHEeM BPEeMEHH, IIPHUCM HEKOTOPLIC CTOPOHLI
3TOH HpoOAeMBEl MOKHO NPeABBIYHCAHTD.

§ 2. JAHHBIE O CTOKE KAK OCHOBA BOJOXO3AHCTBEHHbIX
PACHETOB

IMocranoska Jajavd pacHCcTOoB CTOKA

3afgaua pacueToB PeuHOro CTOKa NpH HAMEYaeMoM ero HCnoJbi3o-
BalHH COCTOHT B OUPENEJeHHH BU3MOMHBIX €0 BeJIHUHH H pexuHma
X BO BPEeMCHH. JTH CBEACHHA HCOOXOLUMBL A4 000CHOBAHHOIO NPOeK-
iMposanud, obecncucHus HalexHol paboTui coopymenuil 1 Hanbodee
S(pperTHBHON HX sKcnayataunn. Hanpumep, pasmepol BoRoXpaHuiuiiia,
AOCTATOYHBIC A5 3afaliioil BOLOOTAAYH, MOXKHO NPaBH/JABHO YCTAHO-
BITL, €CAIH BBIACHEN XapaKTep BO3MOMKHOTO B OyaylleM MaJOBOAbA —
CrO JUTHTENBHOCTE, CTeNnelh NoHHAeNnns cToka u 1. n. Pasmeps BoJo-
COPOCHBIX  COOPYJKENHIl TakKe ONpPeaessioTes Ha OCHOBE pacuera
I nocrpoenus rujporpadoR BO3MOMKHBIX B OYyAYUICM BBICOKHX I110J10-
BOJAMI B 11ABOJAKOB.

NAPAKTEPHCTHKH CTOKa, OupelesdeMule pacyeraMu, CTeneis noj-
polinocTH  IOCAeAHHX YCTAHABAHBAIOTCA COOTBCTCTBEHHO 3ajanam
I METOLAM BOLOXO3SHCTBEHHLIX PACYETOB H B 3ABHCHMOCTH OT Ia3ni-
NEINA COOPYENHIl, HX BAXKHOCTH, YCJOBHH CTPOHTCALCTBA, IKCIJya-
Lt 1 npoiecca paGoTs yeTanoBKi.

Peunoit crok dopMupyercs nof po3deficTBiieM TPex Tpynmn cBasan-
MWX Mexay coboit gaktopos [61]:

|) Kaumara (Oocajkf, TéMOepaTypsl BO3AyXa M IOYUBBL H T. I.);

2) aaupwadra pogocbopa — ero peawseda, NOYBEHHOTO H FeOJOTH-
HEEKOIo CTPOCHHS, PACTHTENbHOCTH;

d) mopthoMeTpHYCCKHX M FHAPABAHYECKHX XapakTepuctug (pas-
Mupi 1 phopma  BoaccGopa, Komurypauns pe4yHoll CeTH, YKJOHH
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H CTPOEHHE pycJaa W T. I1.), OnpejeasiiollHX YCAOBHS coueTaHus obbe-
MOB BOJbL, HOCTYAAIOUEH ¢ pasinuHbIX yacTell nogocBopa.

ITa ¢opmupoBanne croka 604bLIOE BAHAHHE OKA3LIBAeT XO3sii-
CTEEHHaf JAeATe/NbHOCTL ofuiecTBa — ocolulii daktop, He CBA3aHHBI
C HEPEUHCAEHHBIMH H NOTOMY YUHTHBAaeMEIl CaMOCTOATENBHO,

Bcee stn ¢pakropol, BO3ACHCTBYS pasinyHBIM ob6pa3oM Ha BeINABLUHE
B lpepenax pofochopa ocaiki, npeoGpasyior ux B peuHoll ¢TOK u UpH-
AT eMy KOHKEPETHLIH PeXHM, CBOHCTBeHHLI TOJALKO AaHHOMY BOJLO-
roky. CpapHeHHe XapaKTepHCTHK CTOKa pa3sHLIX PeK, NpHBJIedeHie
FHAPOMETPHYCCKHX JaHHBIX JAPYrux BOMOTOKOB I1IpH pelleHHH KO-
KpeTHLIX 3JeMCHTOR peXMHMa uayyaeMoil pPeKkH BO3MOXKHO M BIOJHe
uenecoobpasHo JiHIML [PH  aHAaJNOrHUHBIX (akTopax croka cpan-
HHBACMBIX peK JaHHOro THHA. AHaJOTH BHEIABASETCH H3 NOROOGHA
B XOJe CTOKA PeK 3a CHHXPOHHEIE OTPe3KH BpeMEHH.

Tunusauus pek no pedkHMy CTOKa OCHOBaHa Ha YKpynHennpix ¢u-
3uKo-reorpauuecknx obobmenusx daxropos croka. Coraacio Kaac-
cunpukanun b. 1. 3afikopa [34], B Hamed crpane uMeerca 10 Tu-
OB pex.

OTMeTHM, Y4TO NEPBHYHBIMH W pelaromuMy (pakTropaMu CTOKa AB-
JfloTes KauMatudeckue. [lpexpae Bcero uMu oGYCAOBICGH X0 CTOKA
34 MHOrojeruwe M B npegenax roja. Ilostomy B page cayuaes, npn
NPOYHX PABHEIX YCJIOBHAX, A4 OOUIel OUEHKH BO3IMOMKHBIX OTHJOHe-
Huil B fIBJCHHAX CTOKAa HCNOJNbL3YETCHA COMOCTABJAEHHE KJIAHMATHUECKHX
(PaKTOPOB, COOTBCTCTBYIOUIHX HaGAIOMeHHLIM fBJACHHAM CTOKA, ¢ aHa-
JOTHYHLIMH (paKTOpaMu 3a JApyrue rojbl, AJAA KOTOPLIX CTOK OTCYT-
cTByer. MHorooGpasne BecbMa CHAOKHBIX Yoaopuil, QopMHpYIOUIHX
KJAHMAT H CTOK, TMO3BOJISIET PACCMATPHBATL NMPOABJACHHA TOro WIH
APYroro Kak caydyawpble, PHYEM NPOrHO3ZHpPOBAHHE CTOKa Ha Jocra-
TOYHO JVIHTENLHOE BPeMsl He YAaeTcs.

[Tpn oTMeuenHBIX YCJHOBHAX JJAS1 BCeX CAYYaeB THAPOJOTHUCCKHX
M BOMOX03AfiCTBEHHBIX pacueToB KpaiHe HeoOXOAHMBI THIPOMETpH-
YECKHE JIAHHBIE 110 ONOPHLIM NMYHKTAM Ha peKe (u B cocelHunx Gacceil-
Hax) sa QJAHTENBHLI pajn jeT. 3TH JaHHble HCMOAL3YIOTCH AJf pacue-
TOB B JABYX BHIAX:

1) XaK HenmocpeAcTBEHHad NMEepPBOOCHOBA PaCyYeTOB IO THAPOMETpH-
UCCKOMY PALY;

2) nas noJAy4eHHS CTATHCTHYECKHX XapaKTepHCTHK CTOKd, Heol-
XOJHMBIX NIPH BePOATHOCTHBIX pacyerax (ra. V).

OGo0meHHOe ONHCAHKE CTOKA

Kak y:e oTmeueno, K SIBJeHHAM CTOKa NPHMeHSieTCs BCpPOATHOCT-
Ha#d [I)G-FIME pacyerta — NpeiBHACHHA, ONHpAaKNlafACHd Ha CTaTHCTHYEe-
CKHE Pﬂﬂ'—lf'l'hl H COCTOALIAA B TOM, YTO YCTaHABJHBAETCH JHIUbL IMOBTO-
PACMOCTL THIHHYHEX BCJAHUHH CTOKd, Ges YEa3aHHA HHJTE]IJIH[JHB]J'I
cpoKOB uMX Hacrynaenus. BeposrtsoctHas Qopma pacuera CTOKa
JOILIOAHAEeTCH pacueToM XO0Ja CTOKa 10 BpcMeHaMm roaa-— ce3OHHOro
pacupeleJieHHd {'_"]‘!:lh'.ﬂ B TOOOBOM LLHKJIEC.
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Hapsaay ¢ stumu asymsa ¢opMaMi npeasuieHns CToKa HCOOJb-
ayioTcs  THAPOHH(OPMALUHH M CPOUHLIE [IPOrHO3L, ONHpAaIOUIHeCH
Ha CBA3H CTOKA ¢ CHAPOMETEOPOJOrHYeCKHMH XapaKTepHCTHKAaMH
npenwectsyouero mnepuofa. Oppako 3a0aaroBpeMeHHOCTh TaKHX
NPOrHO30B flade JAs KPYNHBX peK o0bluHO He Npepnillaer HecKoJb-
KHX MECAICB, 4 TOYHOCTb HX pPE3KO NMOHHKAETCA ¢ YBEJHYEHHEeM 3a-
G.212arOBpeMEeHHOCTH.

[To mepe ycopepmeHCTBOBAHHSA METOAHKH, MAONYCKalOUell 3Hauu-
TeALHOe NOBBIMCHHEe 3a01aroBpeMeHHOCTH M TOYHOCTH [IPOrHO30B
CcTOKa, BepoATHocTHaA dopma ero nmpelAbnieHus Bce B Ooablieli mMepe
Gyaer AONOAHATbLCA cooOpameHHAMH O ero KajeHaapuoit nocaegosa-
TENbHOCTH.

BepoaTnocTibe pacyeThl NPHMEHAIOTCA K JOCTATOYMHO OAHOPOAHBIM
M0 MPOHCXOKAEHHIO (M0 CBOEMY CYILECTBY) BeAHYHHAM CTOKAa, MHOro-
JdeTHHe KoneOaHHA KOTOPLIX MOTYT pacCMATPHBATLCA KAk cayuaiinoie
i He3aBHCHMbie. TakuMu pacyeTHLIMH BeJAHYHHAMH CTOKa #BJAMIOTCH
MHHHMAAbLHBI MECAYHLI W CYTOUHBIH CTOK JIeTHHIl W 3HMHHIA, MakcH-
MajbHBE pacxoinl H O6beMbl CTOKa OT CcHeroTadlud W OT JaubHefl,
00BEMBE CTOKA 3a Iofl, MeXeHb, Ce30H W Jpyrue (asopo-oAHOPOAHBIC
BEJHYHHBI CTOKA, OTHOCSULHECH B pasfHyHble rofbl K cXomusiM dazawu
(a He KaneHaapHuiM JlaTaM) rofloBOro CTOKOBOIO LHKJA.

B npakrTike rujlpoJIOrHYecKHX pacqeToB yCTanobaeno, uyro (aszoso-
OJHOPOAHBIE BEJAHYMHBLI CTOKA NOAYHHAIOTCH ONPeAeJeHHBIM 3aKOHAM
pacnpenenenus wepositHoctell. BaMHbIM CpeacTBOM TAKHX pacyeToB
crana Kpuspafi obecneyeHHocTH — HHTErpanbioe H3olpaxenne pacnpe-
nenenus pepoAtHocredi. Ilo sroit KpuBOil ofHO3NMauHO onpegensieTcd
CpejiHAs BEPOSTHOCTh MOABJEHHA TOTO WAH HHOrO 3HAYEHHN CTOKA,
IPHYEM BEPOATHOCTL BHIPAJKAETCH B I[POIEHTAX OT 4YHCJAA CAydaes.
Hanpumep, obecnesentocts P=95% o3Havaer, uto HH3KHII CTOK Mo-
et nosisutecs B cpennem | paa s 20 ger; P=0,1% coorpercrayer
CpeiHell BO3MOMKHOCTH NOABJEHHA oOAHOro Makcumyma uz 1000 cay-
yaes (aer) uT. I

Jas nocTtpoenud KpHBLX o0ecnedennocTd nHeoBGXoMuMo 3HaTh JHIb
OCHOBHBIC CTATHCTHYECKHE MapaMeTpnl CTOKA W HX CpeaHHe KBajapa-
ruveckne omubKn (o):

cpeanee 3HaveHne ctToka (HopMa):

X=X :n, (1)
oxg=C,X : V1 (2)

KoadpulHeHT BapHalun:

X (K—1)2
Com)/ 2ESE @)

0c,= e B (4)
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CPE,EH'E'HEHEPHTHIIECEHE OTHKJIOHEeH He:
— XC i {5}

s/ 1+3C
i i

KO3 PHUHEHT ACHMMETPHN:

LBk —=1)8
G',f——n——ncg : (7)

B, 7
Npe=— .I/T ]f] : |— 6L -

Cyxjenne o HaACHKHOCTH NapaMeTpPOB BHIBOJAHTCA H3 CONOCTABJe-
HUSl HX BEJHYHH W CBOHCTBEHHHIX UM OMHGOK.

Ecau nas onpenenennst CTaTHCTHUECKNX 11aPaAMETPOB CTOKA HCHOJb-
ayercsi HaOJIOAEHABI PAN CTOKA, TO OHH YCTAHABAWBAIOTCHA MO METO-
paM  MoMenton, Haumboabluero npasfonofloGus (aHAJHTHYECKOMY)
u rpatoanannrnyeckomy metroay I'. A. Anckceesa {16, 121].

B ruaposorHueckux pacderax WIHPOKOe NpHMEHeHHe Haliu Kpu-
Bhle obecrieyeHHocTH GHHOMBaabHoro THna (kpuebie [Mupcona 111 Thna
npu C;=2C,), a B nocnengnee ppemsi — cemeiicto Kpunwix C. H. Kpuu-
koro m M. ®@. Menkens [59] mns pasusix coorHoweHuit Mexmy C
H Cp. Bee xpuBbie 3Toro cemeficTBa AAS HyJeBoil OpAHHATEL AAI0T
obecneuennocts P=100%, a npu C,=2C, mnaGaonaercs mnoJnoe
copnafgedue ¢ OGuHOMuaaAbHON KpuBoil. KoopauHaTtel 3THX KpuBLIX
NPHBOAATCHA B KYpCax rHApPOJAOTHH.

Kpuene obecneucnnoctn npu C,=2C, noxkazauw Ha puc. 2, Kpoume
KpHBBIX, HA TpadnKe HaHOCATCA IMIHpHUecKHe (HaGMIOAeHHLIE) Besu-
uiiel ¢ obecnevennocthio P, onpeneneHnol no oanoil u3 dopmya:

3

Bet (8)

P=— ﬁl . 100/, (9)
m—0,3 ;
P—=———1 - 100°, (10)

rae m — HOPAAKOBBII HOMep ujena psjfa, pacnolomeHHOro B yObl-
BAIOLICM NOpAAKe; 1 — obllee Yuca0 4ieHoB paaa.

Qopmyna (9) pexoMmeHnayercs AAA  MAKCHMaJbHLIX  pacxojos,
Iaqmpmy.na (10) — mns cpelHErofOBLIX M TMPOYMX XapaKTepPHCTHK
[21].

Kpome obGecneyenHoctn no zasucumoctam (9) u (10), nabGmaonen-
HbIM BEJHYHHAM [IPHCBAHBAETCH Takme 00CCHeueHHOCTL [0 KPHBOI
COOTBETCTBEHHO BLICOTE OPAHHATEL KaxKA0H TOYKH.

Ilpu ucnonuzoBaHun KpuBLIX ofecneucHHOCTH Kojdebalua Croka
OMHCHIBAIOTCH LOCPEACTBOM HeDOoJBINOrO uHeaAa llapaMerpoBs; YIpo-
HiaeTcs MeToAHKa rufpogoro-reorpadpuyecknx obobueHnit nyrem Io-
CTPOEHHA HIOAHHHI HOpM CTOKA, KOo3QQuUHenToB BApHAUWH H T. 1.
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NMNOABJAKTCH TEXHHYECKNE IIpHEMBLI, }F,H.[]E!Ilhlﬂ JJAA OUEHEH TOYHOCTH
BOAOXO3ANCTBEHHLIX PACULTOB NPH 0OHAPYHKEHHH WAKH AONYUIEHHH KOH-
KPeTHOTo H3MCHEHH TeX HJAH HHHLIX MapaMeTpoB CTOKAa NOA BJAUAHHEM
ATPHKYALTYPHBIX W APYrHX MeponpusaTHil B Gacceifine pexn [78].

Kpupbie obecneyeHHOCTH CAYMKAT Takme A48 onpejejeHud Aeii-
CTBHTEJLHON NMOBTOPACMOCTH HaGMIOJEHHEIX PAcXOAOB, AAS HCKIOYe-
HHA HETHNHYHBIX OCOOCHHOCTEH KOHKpPEeTHOro OTpPe3Ka BpeMeHH, Ad
BHCTPHIIE}J!HIIIIII 3HaYenuili cToKa c BLIABJCHHEM HX I'IDH-TQ]]FI'EM{}QTII
B o6nacT peAKHX IKCTPEeMYMOB (0ueHb GOJABLUIMX H O4elb MaJbiX pac-
X010B BOJB).

B HeKOTOPWX cAyuasx B peMHME CTOKA, MOMHMO cayuaiiHux koaeGauui daszono-
OAHOPOAMHEX pPACXOJ0B BOAH H Ce30HHOH UHKAHYHOCTH, HabmoiaeTcd TengeHUns
K coxpaneHmio anomaanfi [59]. O6maWe HAH HEJOCTATOK BOAL NPOAOAKAETCA H 3a
npeaesaMH CpoKOB HX NEPBHYHOrO BOIHHKHOBCHHA., 310 BnosHe obmapymHBaETCH
B X0de CTOKA 3a CMedHbe CYTKH, HefeaH, caabee — 3a cMeXibie MECcAilbl, HHOT1A —
32 ceaonH (Ha Kpynuex pekax). Ilpn Goauuiofi M3IMEHUMBOCTH TOROBOTO CTOKa (Ma-
npHsMep, B Kazaxcrane) wacruunas ceass HaGmogaercs gaxe B olbeMax croka 3a
CMEAHHEE TOAK N NPpOABAHETCA B FPYNNHPOBKAX MHOMOBOOHWX W MANOBOJAHLIX MAeT.
ITH ABJACHHA B PCAHME CTOKA BH3LBAWTCA BAHAHHEM Ha HEro rPYHTOBOrC M Pycio-
BOr0 PETYAMPOBAHHA BAATH, NOCTYnHBUIEH p peydon Gaccefin, a TaKke HIBECTHON He-
CTAIUHONAPHON NHKAHYHOCTHIO METEOPOJNOTHYECKHX B reodnanuecknx (haxTopos.

Tenaenunn coxpaneHnWs aHOMAJAHH CTOKAa B COOTBETCTHYIOULHX CAYHaAX YuHTLI-
BaeTcA NPH NEPexo/ie OT CCaoHa K CMEMMHOMY Ce3OHY HAM OT Fofa K CMEeMHOMY roiy
B Bojoxoanficreennux pacverax (§ 11, 13). Ipn pacuerax me BHOOpPOUHKIX Heco-
HNPAKENHEX 3HATeHHN CTOKA (MAKCHMAJLHLIX WIH MUHHMAJBMLX pPacXoioB, CEIOH-

HBIX O6BCMOB M T. IL), NPEACTABIAIOIMX AHCKPETHHIl PAL cayualinpX BeJWYHH, cBA3b
MCHIY HHMH le YYHTHRAaeTcH.

Takum ob6pasom, na ocHoBe codeTaHusi npuemMos GH3HUECKOro aua-
JH3a ¢ MEeTOLAMH MaTeMAaTHYECKOH CTATHCTHKH M TCOPHH BEPOATHO-
CTell MAaKCHMaJbHBIE PacXoflkl, MHHHMYMBI CTOKa H JPyrHe BawHhe
€ro NpoABJeHHA H3 KATEropHH HeOXHAAHHBLIX H He NpeaycMOTPenHbIX
IpH TNPOEKTHPOBAHHH, CTPOHTEJALCTBE M SKCOJAYaTalUui COOpYMeHui
NEPeBOnATCHs B KAaTeropmio NpeaBHAEHHBIX 1 npeaycMoTpennux. On-
HAKO HAAD OTMETHTL, YTO H3JOMCHHBIH MeTon PElICHHA HE ABJAACTCH
Ge3yupeynsM, TaK KAk OH MCXOAHT H3 HeH3MEHHOCTH CTATHCTHUECKHX
napamerpoB ctoka. B nefictBuTe/ibHOCTH e OHH B TON WAH unofi Mepe
MOrYyT H3MCHAThHCH.

Bo-neperix, nosyuennsle 3a CpaBHHUTENLHO KOPOTKHE TMEPHOALI, 3TH
napaMeTpbl OTAHYAIOTCA OT COOTBCTCTBYIOUIHX XapaKkTepHCTHK 3a -
TeJablloe MHOroJeTHe. Bo-BTopeiX, nporpeccupyioniee H3IMeHeHHe CTOKa
B pe3ayabTate XO3ANCTBCHHON NEATEJLHOCTH YeJ0BeKa BJeuer 3a cobofl
H3MENEeHHe ero CcraTHCeTHYeckKuX mapametpos. Jas yrousenwst 3THX
napaMeTpoB HCHNO/JAB3YETCHA INPHBOAKA HCXOAHOTO pala CTOKAa K JAJH-
TEAbHOMY MHOroJeTHeMy TMepHOAY, BbIMOJAHAEeMad MeTOJOM THAPOJIO-
THUeCKHX aHajoruil. YTo Kacaercsa nporpeccHpPyiomux HecaydafiHbix
H3MEHEHHII CTOKA, To BONpoc o6 HX VYere 1I0Ka He HMeer IOCTaTOuHO
Haaexnoro pewennd. Beaegcreue STOro npH  NPOEKTHPOBAHHMH W
BO BpeMf 3IKCNAyaTaunid BOAOXO3ANCTBEHHOH YCTAHOBKH HeoGXoauMo
IPOH3BOJAHTD I'ipHﬁ.’I]iH{CHH}'H] OUEHKY BOIMOMXHBIX OTKJIOHEHHit B 11O-
KazaTtensix ee pabGoTbl NpH OXMHAAEMBIX H3MCHEHHAX mnapameTpon
croka. boaece noapo6no 310 oceemtaercs B § 16.
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Kak ormeuaior C. H. Kpuuknit g M. @. Menkeas {61}, npu usyue-
HIH CTOAbL CAOKHBIX SiBJAEHHI NPUPOMB, KaK pednoii CTOK, HET u He
MoKeT OETH TpadapeTos, YHHBEPCAJbHBIX PACHETHLIX HPHEMOB H (op-
My, GE30roBOPONHO TIPUMCHHMBLIX K KaXA0MYy cay4Halo.

[Mpn pemenun Kax/ofi OTHAENbHOH 3aaawum, onupasich Ha oOmue
nojaoxenHa teopun dopMupoBanus cToKa i Ha 00GOGUIeHHBIT ONBIT,
HAKONJAEHHLT THApoaorueil, HeoOXOAUMO TULATE/ABHO H3YUaTh OCODCH-
HoCTH JAAaHHOr0 KOHKpeTHoro sojocGopa M HCIOAL30BATL BCe OTHOCH-
HiHeCH K HeMy XapakTepHcTHKH (aKTOpPOB CTOKA W rHApPOMeTpHHECKHE
nabaoAeHns No JlaHHoil peKe W pexaMm-aHaJjoram,

Pacuinpenune ruipoaornueckod nndopmaum

Jlaxe npH HAJHYHH NO PacCMaTpHBAEMOIl peKe MHOIOJETHHX THA-
POMETPHUECKHX PHIAOB CJAELYCT HCHOALIOBATL BCHO COBOKYIHOCTbL THIL-
POAOTHYECKHX H METEOPOJOrHYeCKHX AAHHLIX 10 paillony AasA pacuupe-
Hid mpeacrasacHuit o croke. Tak, nanpumep, conocrapielne BeJHMUHH
()yaxe MO JaHHON pexe co cBeleHUAMH 00 HCKAIOUHTENbHLIX HaBodHC-
HHAX Ha peKax OKpyMalomero paioHa MOMOMET TOUHEe OLCHHTh NOB-
ropAeMOCTb Quaxe. 110 MHOrOJETHHM JAaHHLIM 00 OCajKax MOKHO
CYAHTh, SBJAAETCA JM HEepHOJ THAPOMCTPHYECKHX Hab/IofeHnil aHo-
MaJdbHLM N0 OCaflIkaM 3a rojl, 3a 3HMY W T. I, H MOXHO AaThL IpH-
MEPHYIO KOJHYECTBEHHYIO OLEHKY aHOMaJbLHOCTH 9TOTO NepHoda Mos
ctroky. TlonoGHOMY Ke aHaan3y MOTyT OHITH IIOABEPTHYTE HMEIOUHECH
I PALY MHOTOBOAHBIC M MaJOBOAHLIE FOAB, NMpeACTABAMIONIHE HHTEpEC
i1 BHI3LIBAIOLIHE COMHEHHE,

HecoorpercTeMe OTAEALHOro wieHa pajaa (QakTHYECKOH AAUTEb-
HOCTH TIOCAENHEero BLIABAAETCH NPH CPABHEHHH BEPOATHOCTEH OTKJO-
HAOEeRes BeJAHUHHL MO CTATHCTHYECKHM mNapasMetrpaM (Hanpusep,
soo, T. ¢ | paz B 200 aer) u B HaauwyHoMm pany (Yo nam s,
1.e. 1 pas B 20—30 ner). Peskoe orkjaoHeHHe cay4apHoro sua-
HeHHS OT OCTaJbHBIX WielloB p#ajla cleidyeT NPHHATL BO BHHMAaHuE NpPH
pacuere napaMeTpos psaja — cpeanero, Ko(duiHeHTa HIMEHYH-
pocTH B T. . B HEeKOTOpBIX cay4asix Takoil wieH pala MOXHO HCKJIO-
WHTh H3 06paloTKM HJAH MPH ONpeleJeHHH NapaMeTpos yuecTo OoJjec
peiKkyio ero nostopsiemocts [59, 93].

Uacto psaa HaGaofeHuit no croky oxsatbisaer 10—I15 Jaer, Ko-
[OPBIX HEAOCTATOUNO AAA 000CHOBAHUA NPOeKTA.

[Tps orpaHHYeHHOCTH THAPOMETPHUECKHX AAHHLIX WIH OTCYTCTBHH
X pacuerhl CTOKA BHAOJHAIOTCA M0 KOCBEHHLIM [pHeMaM, HCNOoAb3Yio-
UMM 2ABHCHMOCTL XapaKTepHCTHK CTOKa OT eMEHTOB KauMara
i aanawadra.

Muorna 3a HenmenieM (aKTHUECKHX AAHHBIX O CTOKe pexu npnbe-
FUI0T K COCTABACHHMIO MCKYCCTBCHHOIO CTOKOBOro psga (cnocod-
I, 11. Usanosa). Boccranasausaemilii pAa CUNTAeTCA COBHALAIOUIHM
¢ (paKTHYECKHM PHAOM PCKH-aHaJora no 3HavennsiM oOecneyeHHoCTH
BeJHuMH cToKa Kamporo roaa. [las nepedeceHHoOro ¢ peku-aHajora
APOHONOTHYECKOTO pafa  3HAveHHil  00CCNEeYeHHOCTH  YCTaHABIH-
BAIOTCH COOTBETCTBYIOILHC UM BEJIHYHHBL CTOKA [IPH NOMOULH KPHBOH
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O0eCneyeHHOCTH s NH3YYaeMoro creopa, upunueMm KosddHumeHTL
BAPHAUHH H ACHMMETPHH /A €¢ NMOCTPOEHHA, a TakMe HopMa CToKa
HaxoaaTca no popmyaam, rpapukaM, HIOAHHHAM 1 T. 1.

[Monysennnie BeHYHHLL CTOKA HE ABASIOTCH CHHXPOHHLIMH C HCXOJ-
HLIM PALOM, HE Aal0T NOCACAOBATENbHOCTH CTOKA OlPEJCNACHHOTO Ka-
JeHdapHoro orpeska ppemenn. OHH YCJOBHO OTPaKaoT BOIMOMKHLLII
Hd PCKE PEHHM JHIIL B CMbICJIE XapakTepa BepoATHLIX Kogedanuil
croka. ITpu stom Tpebyercsi oleHHTD, HACKOJBKO BBYHCJIEHHBIE MO Ta-
KOMY pPHIOY CTaTHCTHYCCKHE XapaKTepHCTHKH CTOKA OTKJAOHSIOTCH
OT TaKOBBLIX 3a MHOroJeTHE, H HCHPaBHTE HX. Heobxoanmo Ttakxe
YAJIHHHTL HMEIONHicH pad, uToObl NOBBICHTL €ro HageXHocTh M
BOAOXO3AHCTBENHLIX PacyeToB M BhABIeHHs ocofeHHOCTEN peanuMa
paboTLl yCTanoBKH.

Aasi pemienns 9THX 3anau CAeAyeT HCUOAb3OBATL AAHHBE O CTOKE
PEK-AHAJNOrOB, NEPCHOCHMBIE K PACCMATPHBAEGMOMY CTBODY H3BECTHBIMiI
B I'HAPOJOrHH HNPHEMAaMH (NYTeM MOCTPOCHHA rpadHUeCKHX CBAzeil,
KOPpPeassTHBHEIX 3aBucuMocted [159, 93, 121] u 1. n.), a Takke marte-
pPHANBE METCOPOAOrHYeCKHX Habao eI,

Coraacno paGoram [61, 121], yrounenue craTHCTHUECKHX napamer-
poB CTOKA NyTeM LPHBOAKH HX K MHOTOJIETHCMY MepHOAY, a TaKke go-
CTOBEPHOE YJHHEHHE PANOB CTOKA NMPAKTHUYCCKH BO3MOMKHO, CCIH L~
TEJBLHOCTh HaOmiofenuit He Menee 1015 ner, a kKosdduuuenr
KOPPeaAllnl MCHKAY CHHXPOHHBIMH PSJIAMH CTOKA JAAHHON peku u aua-
JIOTa TPpH Haanuny rpaduyeckoil cBA3N PAJOB COCTABAAET HE MEHBLILE
0.80. Takoil npuem npuMeHsieTed K FOAOBBIM BeJaUMHHAM CTOKA, HCOO-
XOOUMBIM A7 rYOOKOro MHOTOJIETHero peryaupoBaHus. Buytpu-
FOMOBOE pacnpeleeHie CTOKa Y4YHTBIBAGTCH IIPH 3TOM 110 PacueTHbIM
cxemam (121]. BosMmomno memoas3oBaHHe TOro e [pHeMa oriaejabHo
10 GazaM roJOBOro UHKJA 1IPH NOCTPOEHHH COOTBETCTBYIOUIHX KpH-
BLIX obecnedyeHHOCTH.

OcoOBIM NpHEMOM «YAJIHHEHHSA» PAILOB HBASETCH MOJIE/IHPOBAHIE
HX, 9TO HCHOJILAYETCA NPH PeryaHpoBaHuM cTtoka no Mertoly Monre-
Kapao n paccmatpusaerca BMecte ¢ nuM (cM. § 11).

Buifop pacuerHoro nepHoaa W pacueTHHIX Jer

PacuetHulii Kanenaapuulii 1epHoj BuiGHpaeTcad TakuM, 4TOOL OH
MOT XapaKTepH3OBATL BCe OCOOENHOCTH CTOKA MAHHON peKH H 4TobLI
OH He Obl 4YpesMepHLIM LIS BIIOJHEHHA NPoeKTHHX pabor. [antesns-
HBle THAPOMETPHUeCKHE PHALI YACTO [PHXOAHTCA OrpaHHYHBATH,
d CPABHHTEJNBLHO KOPOTKHE — YIJTHHATL 10 CBA3H ¢ AHAJOCHYHBIMH
JAAHHBIMH CMEARHBIX BOAUOCTOR waH Oanmanuinx pex. Buibop nepuopa
CONpoBOMKAAeTc] JACTAJLHEM AHAJAHIOM NOBTUpHEMOCTell BXOLALLINX
B HEro BEJAHUMH CTOKa 3a TOL HWAH 3a OoTAeabHbe (Passl roJoBoro
wikaa, Ocoboro sHuManns TpeGyeT OlleHKAa 3KCTPeMAaJbHBIX (BLICOKHX
i HHSKNX) BeJAHYNH CTOKAa,

[Ipn npoexkTHpoBannyl Kackala BOLOXO3AACTBCHHBIX YCTAHOBOK
Ha pexke TpebGyercs pbibpath OOGLWMA NEPHOMA, 110 CTOKY KOTOPOro Bui-
HOAHSAIOTCSH BOAOXO3ANCTBEHHBIC pacdeTbhl BCEX CBA3AHHLIX MEKAY
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coboit ycranosok kackafa. Ilpn stom kaxaoe coopymeHnue, pacnoan-
AECHIOC HHAKE N0 peKe, HCNOJb3YeT CTOK, Mepepacnpeicieniblii Bepx-
HIMH BOJOXPAHHANLIAMH, M CTOK BOAB, NHOCTYHAIOWICHT B peKky HH#Ke
HEPXHUX NAOTHH (COOCTBEHHAH TMPHTOYHOCTL BOAOXpanuauuia). B ra-
KHX YCAOBHAX TpeOyercs YCTAHOBHTH NPHTOUMHOCTL A4S Kamjioro
Obedha paccMaTpHBaeMoro Kackaga, Aas vero HeoOXOAHMA THLATedL-
Hafl YBA3KA CTOKA HA BCEM HCIOJAB3YCMOM YUACTKE PeKil.

Pacyernuiil nepnon, suGupaeMblil Ha OCHOBE aHaAH3a BCEro ruapo-
METPHYECKOT0 pALa, L0JKEeH YA0BIeTBOPATh CASAYIOUHM TPeOOBAHHAM:

a) no obuieit BOAHOCTH O A0JXKeHn OLITL GAH3KHM K HOpMe;

0) Ko3(ppHUMCHTH BapHaUHH rOAOBOrO CTOKAa 3TOrO  MEpHOAA
Il BCEro FHAPOMETPHYECKOro paja Mo/IKHH OLTh paslisl Wian OJH3KiH;

B) B CcOCTaR [e€pHoAa JIOMKHEI BXOAHTL MAJOBOANLIE TOAW | Ile-
PHOIAL, MHOFOBOAHbLIC W CPENHHE TOALI MM KOMOHHAUHW JAeT, Npejl-
CTABAAIOIIHE HHTEPEC NAA KOHKPETHBIX BOAOXO3AICTBCHHLIX VCJAOBHIL;

r) B Npefeaax 3Toro nepHofa JA0JMKHA 10 BOIMOMKHOCTH NPOHCKO-
Th cpaboTKa H HaNOJAHEeHHe BOAOXPAHWIHLLA TIPH MHOTOJIETHEM pe-
rVJHPOBAHHH CTOKA.

HanTeasHocTe pacueTHOrO Hepuoaa Ipu HerayGoKoM (Ce30HHOM)
peryanposanni oOu4ino npuiumaercs pasioit 15--20 ropam, upu rav-
Ookom (MuoroserHem) — Goaee 20 ner. B KOHKpeTHBIX e Cayuasnx ee
BLIGHPAIOT B 3ABHCHMOCTH OT CTENCHH H3MEHYHBOCTH roJOBOrO CTOKA
(Cyr), XapakTepa ero UHKJIHYCCKHX KoaeOauuil n tpeGyemoil TounocTy
onpenenenns Hopmbol H Cyp [121].

las BHGOpa pacueTHOro0 MEPHONA HCHOAbIYETCH TaKikKe TeopeTh-
"HecKan KpHupaa obecnevyeHHOCTH FoOBLIX BEJAHYNH CTOKA, NOCTPOeHHAR
o napameTpaM Bcero psfga. Kpome Kpusoil, na pHCYHOK HaHOCHTCH
rOUKI — HaGAIOACHHBIH CTOK 3a Bee roasl. Cpean HHX TOUKH pacder-
HOTO TepHOAA, HMCIONLHe AAf OTAHuHA ocoboe 0B03HAYEHHE, LOJAHBL
pacnofaraTues OJH3KO K TEOPETHUCCKON KPHBOM n CPaBHHTENLHO pas-
HOMEDHO MO ee AJHHe. ITHM MNOATBEPKAACTCH OTCYTCTBHE pPEe3KOro
pacxomaeHuss MemKay KospduuueHTaMH  ACHMMETPHUH  KOPOTKOro
il IJAHHHOTO NEPHOLOB.

Ecan cpeannii CTOK NPHHATOrO PacueTHOro NEPHOLA HECKOJBLKO OT-
ANYALTCHd OT MHOTOJETHEH HOPMBI, pacXomIAeHHC YCTPAHACTCH YMHO-
KEHHEM DACXONOB NMEpHOAa Ha COOTHOWCHHE HOPMLI H YHOMAHYTOrO
CpeaHero cTOKa WAM MYTCM BBCACHHA KOPPEKTHBA B PE3YAbTaThl BOAO-
SO3AHCTBEHHLIX pacyeTos.

[Tpn Haauumu a8 paccMATPHBAEMOTO CTBHOPA JalNbBIX O CTOKe
il OTpAHHUCHHBIN [epHOA  penpeseHTATHBHOCTL ero (mo nopme, C,
Il T. 1.) NpOBCPSETCH N0 CTOKY PeKH-aHaJora 3a MHOrOJeTHE, XpPOoHOJa0-
FHMecKn BRAOvawmee ynoManytelil nepuoa. Ipu nernnuunocry storo
OFPAHHYEHHOrO CTOKOBOIO pffla H3 HEro HCKJAIYAeTCH 4acTh JeT
I Hauaje HJAH B KOHIE NEPHOAA WAH A00aBJSIIOTCA TFOABLI, CTOK KO-
[OpWX onpeiensieTcs 10 cBA3M ¢ aHadorom, Mamenenne maureasiiocTn
pacnoaaraeMoro psiaa NPOM3BOAHTCA Tak, uTolul pacueTHuil psaj
VIOBJETBOPAJ YKa3aHHLIM Bbilie ycaosusim. B wacrnoctu, no nepsomy

VCAOBHIO pacyeTHLIll NEePHOA odeHh yA0OHO BHIOGHPATL MO HHTErpajib-
Hoft Kpusoii ctoka (cMm. § 10).
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[Ipn cesoHHOM peryanpoBaHHH CTOKA Hapsiay ¢ PACYCTHHIM MepHO-
N0M BRIOHpalOTCs TakmKe pacuerHnie roas. [lpn stom na mepswbix
CTAANAX TPOEKTHPOBANHA HJAH IIPH HCCALOBAHHH BapHAHTOB BOJIO-
XO3ANCTBEHHOIN CXeMBl pacyeThl BHINOJHAIOTCH [0 OTASNBHLIM Xapak-
TepHLIM roflaM, a Ha 3aBepHialoliuX CTAAHAX HAH AAA OKOHYATeJALHO
NMPHHATOrO BapHaHTa — N0 J0CTATOYHO AJNHTEALHOMY CTOKOBOMY pPAMY.

B KauecTsBe XapakTepHLIX IIPHHHMAaIOTCA BOAOXO3fiiCTBeHHBIC TOMbLI
(OT KecTKoro AJas BCeX JieT KaJCHAapHOTo Hayaaa NoJA0BO/AL] 10 KOHIA
MEKEHH): a) MaJOBOJHLIN ¢ 3aMaHnoill 0OeCHeYeHHOCThI0 cToKa P
6) cpenuuit (HopMa) uan GJAH3KHA K HeMYy; B) MuorosoiHulil ¢ obec-
neucHHOCTEI0 D, 10 u 20%, B 3aBHCHMOCTH OT TeXHHUECKHX W XO3fil-
CTBCHHBIX YCAOBHH. 3TH roisl wan OJAH3KHE K HHM BuiGupaioTcs
H3 HMEIoULerocsd ruipoMeTrpHuyeckoro psaa rtax, uyrobul obecneuex-
HOCTL CTOKA 3a roj, MexeHb M JHMHTHPYIOULHA ce3on Owlia pasna
win 6au3Ka K 3anannoil. BoiGop NpPOH3BOAHTCA 1PH MOMOILH CTATH-
CTHYECKHX NapaMeTpos WJaH, npolle, npu noMmouin dopmyaw (10),
T. €. HENOCPEACTBENHO 1O paclofoXeHHbM B olfwel tadanue B yObI-
BawlleM Mopajke BeJHYHHAM CTOKA 3a I'OJl, MEMKCHDL, JHMHTHPYIOULHII
Ce30H H T. I, ¢ HAJIIHCLIO Y Kax Aol seanunnsl ee roga. Homep crpoxn
JlaeT ee sMnupuueckyio obecneuennocts [6, 121].

B pacuyetHOM ManoOBOAHOM rofy BOJNHOCTh Ce30Ha, B Npepenax Ko-
TOpPOro BOMOXpaHuJHlle cpabartwiBaercs (oOGBIYHO 3TO — BCH MeweHb
B lEJ0M), HMeeT ocoboe 3HaueHHe, TAK KaK OT Hee 3aBHCAT pasMephl
nogaesHoit emkocti. Ecan B daxkTHueckom paay He yhaaercd BHOpaTth
roj ¢ o6L{HM CTOKOM H CTOKOM MEKeHH, COOTBETCTBYIOIIHMH MOPO3HB
aafainof obecneyenHocTH, TO AeAaeTcd NMPpHBOAKa (akTHYECKOro Me-
HCHHOTO CTOKa OJaMIKaHUIero rojga K pacyeTHol MereHH (IyTeM yMHO-
JKEHHA PACXOLOB JAHHOrO T0Ja HA OTHOIUCHHE MeXeHHOTO CTOKA
pacuetHoro n (axruueckoro). [ofoBoil ¢TOK npu 3TOM MOMKer oka-
3aThiHd HECKOAbKO OTKJOHAIOIHMCA OT CTOKa 3ajanHoil obeciieuen-
HOCTH, ueM oOblulio npeneGperaior.

Bribop XapakrepHBIX N0 BOAHOCTH JeT: Majgosoanoro (P=97%),
cpennero u muoropoaHoro (P=1%) paccmorpum Ha npumepe [61].

Ilpepcrapasfouine uHTEpec IAs IKCINYATALHH YCTAHOBKM CE30HH
H (paspl CTOKA, ero napaMerpol, HOICYHTAHHBIE € HCNOJAL30BAHHEM
BCEro pAfia BEJIHYHH CTOKa 3a 59 jaer, nokasanbl B taba. 7. [lo nan-
HblM 5TOH TaGaHUBl NOCTPOCHB KpHBHIe obecneyenHocTH (cM. puc. 2),

Tabauya 7
flapamMeTpsl CTOKA MO CE30HAM M 34 rop

Becna Jero Ocene 3uama | °T0 — | Memoun| [og
OCEHK
Mapasterpu

[V=VI | VI[=IX | X=XII [=I11 JVI=XIIVII=II11 | IV—111

Cpeannit obneM  eTOKA,
s L e Co e 15,1 1.1 3,1 1,8 T 9.0 | 4.1
Koappunment sapuaim 0,201 0,30 | 0,30 | 0,20 | 0,26 | 0,25 | 0,19
Kostpduunent acummerpun| 0,40 | 0,60 | 0.60 | 0,40 | 0,52 | 0,50 | 0,38
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Ha KOTOpLle HAHOCATCH 3HAYEHHA CTOKA H COOTBETCTBYIOULHEe HOMepa
Jer (nocnaeinne Ha pucydke onyumenol). Ilo sTHM KpuBHIM oTGHpaem
'0Jibl, KOTOPLIE B LEJOM W OT/AEJbHO 1Mo ce3donaM OAM3KH K 3afaHHbIM
obecneyeHHocram (raba. 8).
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Puc. 3. Xapaktepuune ruaporpad.
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Tabauya 8
OGecneyeHHOCTs CTOKA MO rofaM W cesomam, U

Foam Broema Jern Oecens Juma ?'JEEI[: Mezens Mog

M ' }

IO I H B
102).22 08,7 96,0 85.0 90,0 96,2 95,3 09,2
101738 08,4 80,0 91.8 04 .4 91.5 92,0 08.4
100839 00,0 93,2 95,0 97,2 a97.5 97.3 96,8
100910 85,5 | 92,5 | 85,5 | 93.5 | 955 | 95.0 | 93's
Lpennne
1820 42.5 61,0 54,0 55,0 6:3,0 60,0 h2.5
[nge.on 21.0 82,0 05.0 42,0 6,5 23,0 a1.5
Muoronoanmfi
102027 1.26 | 13.8 0,9 2.0 1.7 1.8 0.7

b
e |



M3 oroGpannbix ueThpex MajoBOAHLIX JeT OJHKe K 3afaHHoil
obecnevendocety 979% maxoaures 1938-39 r. OGa cpeauux roja
M0 CBOHM HOKA3aTeJAM NPHMEPHO paBHolUeHHsl, Ho 1922-23 r. umeer
Ooaee criamenHslii xoa croka no cesoHam, MHoropoaHsiit 1926-27 r.
HMeeT HaHGoAbIIHIL B PAAY CTOK 3a rOA M 110 ce3oHaM (npy HEeCKOJIbKO
MOBBILERNOi o6eciieyeHHOCTH JIETHEro CToKa).

waporpadel NpHHATHX XapaKTepHHIX JeT JaHLl Ha pHc. 3.

[uaposornyeckue HOPMATHBLL M pacdernl NpHBefensl B paborax
[6, 21, 34, 50, 55, 59, 65, 93, 97, 112, 121, 123].



Faasa [1

BOJAONOTPEBJIEHHE, BOAONOJIb30BAHHE
H UX OBECNEYEHHOCTb

§ 4 BDII,{]I'_IDTPEEJ]EHHE H BOAONOJIb30OBAHHE

Bona ucnoanayerca [Aaa pAfa oTpaciell HapoAHOro Xo3sHCTBa,
npnueM B GoJdbLIHHCTBE cayuaen xKoMmiekcno. Hcenoabsopanwe noj-
HBX pecypcoB mponcXxoAuT: 1) ¢ H3MeHeHHEGM HX KOJAHYECTBA, Kaue-
CTBa H peMuMa — TaK HaswiBaeMmoe pojonorpeliaeHHe (NMpH HCNOAbL3O-
BAHHH BOJABLI B OLITY, CeibCKOM Xo3fiicTBe, npoMblimyientocru) n 2) Ges
KOJHYECTBEHHOIO H3MeHeHHS — TaK Ha3blBACMOC BOILONOJAbL30OBaHHE
(XOTSl HEPEAKO ¢ HapylleHHeM eCTeCTBEeHHOro pexuMa, Kak, HanpuMep,
HpH HCMOJB30BAHHH BOJALI B I'HMJPO3HEPTeTHKE WJH 8 CYAOXOJCTBA).

CooTreTCTBEHHO NAAHOBOMY PA3BHTHIO 3KOHOMHKH W IIOBBILICHHIO
fnarococrosiHua  naceaenuna sogonorpebaenue 8 CCCP nenpepuisio
YBeJHYHBaeTCA M0 OTACALHHIM OTpacasM  HapoJHOro Xo3sicTea
(taGa. 9).

Tabauya 9
Hunamuka norpebaenna soam, KM?roa

Ha 1962 r. Ha 1970 r. B nepenextuee pa 19335 .
O TaM B TOM B TOM
Morpeburean uicae ugcae YyHcAe
MOJHOE Geanaa- LR T ficaBoa- DT HGE BeIn03-
HPHTL'IEL' Hl'lﬂ'.l'Hl'.IE' Bi.:ﬂTll'L‘l‘G
Ceabckoe  X038H-
CTRO R R . 1 T 98,6 153 118 245 193
I poMBIACHROCTD 30,6 8.4 89,6 5,7 124 13,1
lopona u pabuane
NOCETKN 3,0 2.0 10,2 3.1 30,6 6.6
Putnoe xozsiicrso 14.6 3.0 16,8 6,3 37.0 12,0
Hpoune 26,9 10,6 22,4 22,4 35,3 35,3
Beero 197 .6 122.6 292 155.5 472 260

Mpumevsanne Tabavua cocTaslieda N0 JaHHEM «INUHEAONEAHYCCKOro cnpa-
poMnnkax, marepaanam Munpoaxoza CCCP w ap. 37TH cneaenHs HMCIOT OUEHOMINGI
RapaKTep.

I3 cpsizi ¢ poctom BofonorpebieHud TpeOOBAHHA HA BOJY BCeraa
paccMaTpHBAalOTCA  AAA  HECKONbKHX YPOBHEH PasBHTHSI HAPOJHOIo
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X035ificTBa, KOTOphie OGLIYHO NPHBA3BIBAIOTCA K OOUEerocyaapcraen-
HEIM TAaHaM (nATuierkam m Gojce oTaajdenHHM cpokam). B yssaasxe
C yKa3aHHbBIMH TpPeDOBAHHAMH HaMEUYalOTCH CPOKH CTPOHTENLCTRA
i BBOAA B SKCIyaTalliio BOAOXO3ANCTBEHHOH YCTAHOBKH H DPa3BHTHS
ee MommocTH. IlouTn KaKjas Kpynuas ycTaHOBKa BCTYlaeT B JleHcT-

BHe OYepeasiMH -—II0 HacTiaM e€e MOLOIHOCTH, 4TO AHKTYETCH BO3MOM-

HOCTAMH €€ [10CJAeOBATeJbHOr0 OCBOCHHA, YC/IOBHAMH CTPOHTEGbL-
HBIX paGoT M APYTHMH XO3ANCTBEHUBIMH H TEXHHYECKHMH cooOpaxe-
HHSAMH,

CornacHo npaBiiaaM NPOeKTHPOBAHHA, pacCcMaTpuBaeTcs YpPopelb
norpe6JeHHs, 4 3HAYHT W peKUM paboTel BOJOXO3AHCTBEHHON YCTa-
HOBKH B MepBble rojibl €¢ HOPMAJbHON SKCIAYATAIHH, T. €. NPHMEpHO
B TeueHHe 3—D5-JeTHero cpoka, W B Tocjaefyiouine roas, uyepes 10—
15 ner ot Hauana ee paboTHL

HJonoaautensno ocseutaercd norpebieHne: a) Ha OTRAJACHHYIO
MepCleKTHRY, €Al MPOEKTOM OXBATHIBAETCA pasBHUTHE HAPOJHOro XO-
aaficrea Ha GoJbLUIOI CPOK BlEpe], B CBS3W ¢ 4Y4eM YCJAOBHA paloThl
yeranosku (Haupumep, '9C) moryT sHauuTebHO H3MEHUTHCA; 6) npH
0COBHIX 0GCTOATENLCTBAX, K KOTOPHIM MOTYT OTHOCHTLCH: AJIHTEBHBILIL
CpPOK OT Hauaja HalojHeHHs BONOXpaHHJHIla JIo nepexofia Ha HOP-
MaJbHYIO 3KCIJIYATALMIO; YMeHbIleHHe eMKOCTH BOAOXpaHHaNILa B pe-
3y/LTATE HelpephHBHOrO 3anjeHns (Ha pekax c OGoJbLIHM KOJHYE-
CTBOM HAHOCOB); H3MEHEHHEe BOAOXO3fAHCTBEHHBIX yCa0BUil MOMA
BAHSHHCM AeATeJLHOCTH ueJOoBeKa B Oacceiiie peKH Bbllue JdaHHoll
VCTAHOBKH H T. 1. B CB#A3H ¢ 3THM, HalpHMep, KOHTPOJL Bcero BOM-
HOr0 XO3fficTBA TENJOBON 3JeKTpOCTaHluH Tpebyercsa yepes Kamible
5—10 Jer.

Beanunnel BOAO- WAM 3Hepronorpebjenns, NoJHOCTLIO YAOBJETBO-
psiioline MoTpeGHTeNs, HASLIBAIOT HOPMOH mnorpebiaeHud (Ha aywy
HaceJeHuss B CYTKH, Ha eNHHHUY npoaykuun u 7. m.). Koanuecrso
BOABl WIAH SHEPrHiH, COCTABJAIONIEe HOPMY, MOTPeLAsNeTCs HepaBHO-
MepHo, oTpaman UHKJAHYECKHe KoseOaHusA: a) cesolHble, 00yCn0BIeH-
Hble BAHSHHEM CMeHBl BpPeMeH roja Ha XO3AHCTBEHHYIO AeATeNbHOCTE
(Ce30HHOCTHL BOJHOTO TPAHCNOPTAa, HPPHTalMH M T. M.); 0) cyTouHbie,
BLI3bIBAeMBlE CMeHOM IH# M HoOuW: norpefaenue BOALL H 3IHEPTHH
Ha NPOH3BOACTBE H B OBITY H3MEHAETCS MO 4acaM CYTOK; B) Helelinh-
nbie, 00yCJA0BJAEHHEEe cMeHOol pabounX JHel i AHeH OTABIXA.

B norpe6GJeHHH NPOABASIOTCH YACTHYHO KoaebaHus, HMelOllHe He-
peryasipublit xapaxtep (HanpHMmep, YyBeJaHueHHe pacXola SHEPTHH
HA OCBelleHHe B TacMypHbIe JHH H T. IL.).

KoaebaHusi no BpeMecHAM rofia W yacaM CYTOK BbIpa)aiorcs CH-
cTeMOoil CyTOYHEIX rpaduxkos BojonoTpelJeHHs HJAH 3JeKTPOHArpy3KH,
KaxK/JBIH 13 KOTOPHIX OTHOCHTCH K ONPENEeNEHHOMY MeCsily HJIH Ce30HY
rofa. [lo snekrTpoHarpyske OCHOBHHIMH XapakTepHCTHKAMH SABJAAIOTCH

CpelHHE H NHKOBHE MOUIHOCTH B THNHYHEIC CYTKH KaXJIoro Mecsaua

(eM. ra. X).

Konebapna norpebJeHus OLeHHBAIOTCH Ko3(MpHIHEHTAMH Hepas-
nomepHoctd. [Ipn 3ToM pasanuarT: Ko3((pHIHEHT 9acoBOil HepaBHO-
MepHOCTH — OTHOIIEHHE MAaKCHMAaJbHOTO 3a uac Bojgonorpeb/eHHd
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(MM Harpy3ku) K cpepsemy norpeGJeHHI0 33 BCe yachl B CYTKH Hau-
Goabumiero sofonotpe6acHus; Kosdhuuuent cyrouHoil mepapHoOMep-
HOCTH — OTHOIIEHHEe HanbGoJblIero noTpeGjaeHHs B LeAOM 33 CyTKH
K cpellHeMy 3a BCe CYTKH roja. Auanornunsle Kos(pduinents serpe-
HawTcs LA Mecsaua H T. I.

[ockoabky XxossficTeennas AeATeNbHOCTb NOMLATCHA peryJHpoBa-
HHIO, BO3MOXKHO HEKOTOpOe NJAAHOMEpPHOe CriaasHealHue rofloBblx H Cy-
TOUHLIX TpaUMKOB HATPY3KH, YKOMIVIEKTOBAHHE rpaduKoB BOAOHNOTpe-
OJICHHA 38 BECh CE30H MPPUTrALHH H T. I

PaccmorpuM  pomonorpeGacHue OTAEALHLIX OTpaceil HAPOIHOTO
Xo3ssficTRa.

KommynanbHoe H npoMbilinenHoe BoRocHAGKeHHe

[1pn npoekTHpoBaHui BOAOCHAGKEHHS HACCJACHHBIX MeCT, Npo-
MLILIACHHBIX NPEANPHATHI H CEJNBCKOT0 X035{ICTBA YUHTBIBAIOTCS pac-
X0[bl BOALL:

4) Ha XO3AHCTBEHHO-NHTHEBLIC HYKAL B KHJBIX JOMax H KOMMy-
HAJBHBIX NpeanpuaTHaAX (Ganax, npaveynwx, GoapHullax u np.), Obl-
TOBEIE H NHTLERBIE HYMAB JKOJCH BO BpeMs HpeOLIBAHMA WX Ha TpO-
HABOACTBE, IOJHBKY YJAHIL H 3e/MeHBIX HacaAennil, coaepikaHue
AHBOTHBIX HA depmax u nacrduwax u up.;

0) Ha npousBoAcTBeHHOE norpebaeHHe Ha NpeAnpUATHAX HPOMBIIL-
JACHHOCTH, TPAHCNIOPTA, IHCPTeTUKH H CEABCKOro XosfiicTna (NpoH3Boj-
CTBO napa, oxjasjeHue oOOpyMOBAHHH, H3TOTOBJACHHE NPOAYKLLIH,
IPOMBIBKA ChIpbS H T. 11.);

B) HAa BO3MOXKIIBE 3a1POCH NMOMKAPOTYLICHNS,

Kosnyectso moAB  onpenensiercs 110 HOpMam  BOAOHOTPeGACHNA
Il 3ABHCHT OT YHCJACHHOCTH HAaCeJEeHHs, XapaKrepa NpOH3BOJACTBA U ero
HPOHIBOAHTENLIOCTH, YHCJACHHOCTH MHBOTHBIX B CCALCKOM X03%ii-
CTBE H T. J.

Hopsmbl norpebaenna xo3siiicTBEHHO-IIHTLEBON BOAH  HACEJEHHEM
[114, 116] 2asncar or GaaroycTpoiicTea HaceJeHHLIX MeCT, KAHMATHYC-
CKHX YCJAOBHA U T. L. (Taba. 10).

Ha OwroBbie nyXaw Jmogeii, npeGuBaIOLIHX Ha NPON3BOACTBE,
Hopma notrpebiieHssi BOAW AN LEXOB CO 3HAYHTEABHLIM TellIOBHIIC-
JenneM HpHIHMAeTCH paBHOi 4D J1, B OCTaJbHBIX mexax — 25 ;g na
| ueaoBexa B cmeny. Kpome Toro, Ha mnponapofcTBax, TpeGyONIHX
0COGOro CAHUTAPHOTO PEXKHUMa, PacXofl BOAB HNPHHHMAETCH PABHLIM
500 afu ma onny aywesyio cetky. Yucno cerok onpeaeasercsa no
pacuery {116].

HopMmel BomonorpeGaenus caHaTOpHEB, AOMOB OTABIXA, JOMKOJL-
HLIX YUpeXKJEeHHi, UKo, Kay6oB, TeaTpoB, KOMMYyHaJbHBIX [pei-
IPUATHE, CHOPTHBHBLIX COOPYIKeHHIl, a TaKme pacxoaw BOAL HA
HOMAPOTYLIICHHE H JUIS CCABCKOXO3SIHCTBEHHOrO BOJXOCHAOMKEHUS! 1PH-
nonntes B pabore A[116]. las Beex stux Bomonorpedureeir noaa-
Ficsl Bola MHATheBLX KauecTB. Ouwa goamuHa OuiTe npospauHoil, He
WMETH 3allaXa H NpHABKYCa, BpPeHBIX coaeil w Gaxrepnit, obaanath
YMUPCHHOH JKECTKOCTBIO — YNOBACTBOPATL BHCOKUM TpeGopanusm 110
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COCTABY M KOJHYECTBY HAXOAAUIMXCA B BOJE MHKDPOODPraHH3MOB U Be-
HLeCTB HCOPraHHYeCKOro H OPraluueckoro NpoucXoz e,

Hopmbl, KauecTBO 1 pPeXXHM pacxoaa Bojbl Ha depmax u nactou-
Hax, 4 TakKKe Aas NPoleccoB MAUIHHHOTO MPOH3BOACTBA B CCALCKOM
Xo3asicree H Aas nepepaboTKH ero NpooYKUHH [PHBOAATCA B Cle-
UHAJABHBIX PYKOBOACTBAX.

Tabauya 10

Hopmbli X038icTBEHHO-TIHTREBOTO BOLONOTPEOACHHS HACENEHHS TOPOIOE
H MOCeAKOB, Ja/cCYTEH Ha 1 uea.

q 1
Hedy Kosdpmumenr
4acoRof
}:ﬂpﬂ“'{[‘p”[:]'“h‘:l A annm L’!pH.ﬂ,lll‘[i MAKCHMIARNAR Hepanio-
aa roj m rogy
Bez pogonposoia u Kana-
JAHZAUHKA  (BOIONOIBI0-
BAHME H3 BOZOpaszbop-
HMX KOAOHOK) . . . . 30350 40 60 2,0—1.,8
C mogonposoioM H Ka-
HaaHsane .+ .| 125—150 140—170 1,5—1,4
C BOOONPpOROAOM H KaHa-
Auaatnell, BaHHIEAMH |
NENTPAJLHAM TOPAYHM : S "
pojocnafxennem , . . 275—400 JO00—420 1,25—1,2

! HumHHe npenein oTHocsuTest K cesepHuiM paitonam CCCP, nepx-
HHC — K IOMHBIM,

Kak suaHo #3 naHuux Taba. 10, Bola H3 HCTOYHHEA BofocHabXe-
HHS IS XO3HHCTBEHHO-NHTHEBLIX HYXKJ 3abupaercsi B TeueHue roja
noctatoudo pasnomepno. Boaee cymecrsennn 6uiBaloT KoacOamus
[OUACOBLIE, KOTOPLIE VIOBJICTBOPAIOTCS 34 CYET COOTBETCTBYIONIHMX pe-
sepsyapos. Ha puc. 4 nokasan rpadux cyTounoro BOAONOTPeGICHHA
ropofa, npuueM KoahhHIHenT 4acopBoii HepapHoMepHocTH paseH 1.,5.
Iasa Goapwnx ropofos 1ot koadduument cHuxkaercs go 1,25—1,20,
yto obycaoBacHo Gojee CYULECTBEHHOH pPOJIbI0 NPOMBILLIEHHOTO BOLO-
norpedaeHnsl, KOTOpoe BO MHOTHX CAY4aAX MOACOEAHHSACTCH K TOPO-
CKOMY BOAOTMpOBOAY. BHYTpHcyTOuHasi HepasHOMEpHOCTh IoTpelJe-
HUS OOBLIUIO YIAOBJAeTBOPAETCA 3a CuUeT pesepByapoB TOPOACKOro
BOAONPOBOLA, 4 M3 HCTOYNHKA Bosa 3sabupaercs B TeyeHue CYTOK
AOCTATOYHO PABHOMEDHO.

Boapmoe wkoanuectso Boiul (60—70% u Gosee), Aocraniasemol
B ropoja, Bosppaniaercsa 00parTHo B PEKH Yepes KaHAJAH3ALHIO.

[Ipombimientnoe BogonorpedaeHHe OnpeaesseTcs HOpMaMH pac-
X0/la BOJLI HA €LHHHLY NMPOLYKUHH (HJAH CLIPbSI) H NPOH3BOAHTC/IbLHO-
crbio npepupustig. Hopmul sBoponorpebaeHns pasnooOpasHbl, KaK W
BHAL npoussoncts. Jlaxe Ha aHAJOrHYHBIX MPEANPHATHAX HOPMBI
GLIBAIOT HCOAMHAKOBLL, YTO 3aBHCHT OT CXEMbl TEXHOJOIHUECKOro IpO-
yecca, THna o0OpPYLOBAHHA, MECTHLIX YCAOBHII # JAPYTHX NpHYHH.
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[pombiunennoe sogonorpeGaenue B psle cay4yaes Tpebyer Oo.ii-
HWIHX KoguuecT® BOAW. Oanako oOb4HO JAHWEL HeGOALIIAA 4YaCTh ce
HenoabayeTes GE3BO3BPATHO KAK CHIPbe, YXOMLHT Ha HOTEPH B TeXHOMO-
FINECKOM UHKAe, HCKAWOYaeTces n3 Gananca Kak ocobo 3arpasHennas,
Tpebyiomas Aoporoii oYHCTKN, BpeaHas u 1. A. Boabmas e wacrb
HOILBL YXOANT ¢ NPEANPHATHS, JHWDL H3MEHHB CBOH KauecTBa, KOTOpHE
B0 MHOTHX cayuaax uenecooOpasHo BOCCTAHOBHTL J0 HCXOAHBIX HAN
NPHEMJAEMBIX A5 BOJONOJb30BAHHA, NMPHMEHAN OYHCTKY, OXJaMKIeHne
Tl OTH MepONpHATHS HEOOXOAMMBL TakiKe IA HOMAEPIKAHNA BO-
NOTOKOB B €eCTECTBCHHOM COCTOSIHHH.

Ecnn pacxofivt BoAB B peke B MaJOBOAHBIC 1EPHOAL AOCTATOMHBI
1 HCNOAL3YIOTCH LA CHAOKeHHs NPEANPHATHA TOJAbKO CBesell BOMOI,
10 TaKasi CXeMma npoMullIIennoro BoAoCHaGXKeHHs Ha3bLBaeTCss NpAMO-

7
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Pie. 4. Hamenenne pacxoma poad, nogapaemofl ropofcknM Bojo-
NPOBOIOM MO HACAM CYTOK.

Tounoir. B cayuanx ke, Korja orpaGotaniubie BOAB HOCHE OUHCTKI WM
OXJAMACHHSA HENPEPLIBHO HCMOJALIYVIOTCHA B TeXHOAOrHYECKOM ILKae,
i H3 HCTOYHHKA BOCNOJNHAETCA JHUlL 0e3po3BpaTHblil pacxoa, cxema
BOMOCHAOMKECHHA Ha3piBaeTCss 06OPOTHON, NN uHpKyAAnHONHoil, Cyile-
CTBYIOT TaK#Ke CMellaHHBe WaH KOMOHHHpOBaHHBIE cXeMBl (NMpAMO-
TOUHO-000POTHAN K NPAMOTOUNAS HapAAYy ¢ 000poTHOI).

ITpun oboporhoit cxeme BosocHaGxKenns Aas OXAaMACHNIA obopyRo-
BaNHA  NPeAnpUATHI HKECTKOCTh BOAB NON BJAMAHHEM YCHJISHHOro
HCNAPCHHA OT TNOAOrpeBa HENpPepLIBHO YBEJHUHBAETCH. ﬂplt ITOM
BO MHOFHX CAYHadAX TPeOYeTCH ONPCCHCHHC BOAW B OXJamAAI0LIHX
yerpoiictBax (B Gaccefinax OGpL3rafdbHLIX YCTaHOBOK, rpagHper miaH
lpyaax-oxaaanteasx). Onpechenne oObIMHO CO3AAETCH CAHBOM JKecT-
KOI BOABI H3 DacceilHa W 3aMeHoil ee NpPecHOR M3 APYroro HCTOYHHKA,
lakoili npouecc onpecnenus PoAw B BOAOEMAaX, HasLiBaeMBIfi HHOr1a
€IIPONYBKOIi», TpeGyeT Onpeleentioro KOAHYECTBa 3aMensIoutell Bo,
NTO MOJKHO YYHTHIBAThCA B BOANOM Oanance (cm. § 41).

Bocnoanenne 6e3B03BpATHOTO pacxofla BOAM B 000poOTHOIT cHeTeMe,
T. €. fobapka B Hee CBCKEil BOALI, ABAACTCH COGCTBEHHO BOLONOTPE-
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GaexHnemM AaHHoil ycranoBku. OHO CaMOCTOATECJbHO BBICTYINAET B CaY-
yasx, Korja pereHepauunss oGopoThoil BOAL (ONpecHeHHe, oxjamie-
HHe W T. 11.) OTAeNeHa OT ncrounnka. Ecam Ke pereHepauns npous-
BOAHTCA B Npyae — nojnopuoM Obede pexH, cAyXKalleMm HCTOMHHKOM
pojlocHaGiKennsi, —To H3 Hero 3abGupaercs Bes notpebHas npen-
npuATHIO Boxa, o6opornas n ceexXadn. l[lpn 3ToM BomonpHEMHHK, Ha-
COCHAasl CTAHUHA H BOMOBOL PAaCCYHTHLIBAIOTCA HA CyMMapHbIH pacxol
BoAL. Paamepn ke ncTouHHKAa, ero AeOHT onpeieafiorcsi TObLKO Mo-
TpeGHOCTAMH B CBexell BoAe, Tak Kak o0opoTHas HempepniBHo cOpa-
chiBaeTcs B MPYA H NocTynaer K sogonpueMHuKy. COOTHOLICHHE MeH Ly
pacxofiaMu cBexell W o0OpPOTHOM BOAB 3aBHCHT OT KayecTsa CBeweil
BOIH, TEXHOJOUHYECKOro Hpolecca NpeanpuuaTus u  gedura MHCTOY:
HuKa. UeM MeHblue MUHEPaJH3allNs BOAL B HEM, TeM Melibiue Tpe-
Gyerca aoGaBku cpeeil BoAu Aas onpecHenusi. OT TeMneparTyps BOIbI
3ABHCHT PACXOM €€ JIH OXJaMAeHHA TellIo0OMEHHHKOB,

Koauuectso norpeGHoii BOAL M~ cXeMa BojocHaOmeHus npej-
NPUATHA YCTAHABJAMBAIOTCA -ClieUHaaHcTaMy-Texsonoramu. K obGopor-
HOil cxeMe OOBIUHO HpHOeraldT NPpH HCAOCTATOUHOH MOLLHOCTH HCTOY-
HuKa BojocHaGeHusi, OoaAblIONl CTOMMOCTH NOAAYH BOIB (NpH
SHAYHTEALHON AAALHOCTH M BHICOTE [101a4H) H NS OXPaHbl pexn OT
sarpasuenns. [Ipu stoMm coGawaaerca nojlaya BoAbl B CHCTEMY TOJbKO
HA BOCHOANEHHE MNOTepL, NPOAYBKH H JAPYIHX OTbeMOB ©0GOPOTHOI
BOJLBI. e i L

[Tpn mocTaToyHO MOIIHOM HCTOYHHKE B paAAe cay4aes OniBaeT
'glﬂﬁl—[ﬂ M JIONYCTHMO TIPHHATL TPSAMOTOYHYIO CXeMY BOJAOCHAOMKeHnud.

MaJIOBOAHBIX H 3acYULIHBLIX paiioHaX CJAeAyeT, Mo BO3IMOMHOCTH,
OrpanHuHBaTL NOTPeGHOCTH NPEANPHATHII B CBeXel BOAE, MAaKcCH-
MaJbHO Hcnoabayda oGoporubtit nuka. IlorpeGuocts B cBexed poae
Jame KpynHbIX NpeAnpusaTHil OTHOCHTEJbHO HEBEJHKA H COCTABAACT
o6LIYHO COTHH JHTPOB B CcekyHay. OaHako B psle MNPOH3IBOACTB
rOPHOPYAHOMN, YYryHOJHTEHHOM, XHMHYecKoil, nedrenepepadaTniBaio-
uieii, OyMaKHOH W JAPYrHxX BHAOB [POMBHIJIEHHOCTH pacXox BOAL
popoabHo suauntejen. [lpeacrasaenne o0 srom aaer pabora [125],
B KOTOPOM NOKa3aHo, uto 3abop BOAL 1 cOpOC CTOYHMLIX BOA MO Ce-
30HaM rojia H3MeHATCA HE3HAYHTEALHO.

KayecTBo BOABI, COIVIACHO H3JOMXEHHOMY, HMEeT BaKHOe 3HauveHHe
A8 NPOMBILJIEHHOrO BOAOCHAOKEHHS. OcHOBHEIMH HOKa3zatelsiMi
npu sroMm OyayT obwas MuHepasHsauus, KECTKOCTh B TEMicpaTypa
BOJLLL.

CnennduueckuMi  noTpeOUTENAMH  BOABL  ABAAIOTCA  TelJOBHIC
saekTpocranitiy — [PIC.

Bosbuioe KoJu4ecTBo BOAL MOjdercs AAA OXJaKAeHHs Tenaood-
MEHHHKOB COBPEMEHHBIX MOIUHBIX SJEKTPOCTAHUHI, B TOM UHCIE
H aTOMHBIX.

Pacxoasl BOAbI, NOAABAEMOIH A5 OX/JaKACHHA, KOTOpas MO#er
GLITL [OYTH LEJHKOM HCNOJL30BAHA KAaK 000pOTHAA, 3aBHCAT OT MOLL-
gocrn I'P3C, Thna sHeproMexaHuueckoro obOpYyAOBAHHA 1 BpeMeHH
roga. B cpennem na FP3C momnocreio | MAH. KBT Aaxke suMoil mo-
naetca pacxol soinl 30—40 m*/c (B 3aBHCHMOCTH OT MOLLIOCTH arpe-
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ratos), a JeToM — B NMoATopa pasa Ooasiue. Takoil MOTOK cocTaBasier
eayio pexy, nogobuywo Oke wan Jouy B Mexens.

OcnosHaf Macca BOAL HACT HA oXJamiaelHe Kongencatopor. Bu-
Xoaa n3 TypOuH B KOHJACHCATOpHI, NMap KOHAEHCHPYETCs MOA BAHSHHEM
lpoxoasieil no TpyGKam oxaamaawouiefi BoAL, NpHYEM B [HApOBOM
lipocTpalcTBe KOHIEeHcaTtopa cosgaerca papaenue 0,03—0,09 ara,
1. €. TAY0OKHI BaKyyM. IT1o mAaer GOJbLIOH 3HEPreTHYECKHH BLINTPHIUIL
HACTHYHO 3a CYeT HCHOJb30BAHHA JIOIOJAHHTEJLHOTO JaBJEHHA
(0,97—0,91 ara), a raaeupiM o06pasoM 3a cyYeT PE3KOro H3IMEeHeHnd
TCILIOBOTO COCTOSINA NMapa npu pakyyme. Tak, nanpusep, npu aapJe-
Huu napa nepena typounoit 90 ara, ero temneparype 500° C u renso-
cofgepmannn 810 kkanfkr ncnoassyemuiii B TypOGHHe nepenaj Tenaa
XapAKTepPH3YeTCA CASYIOUHMH BeJAHYHHAMH,

Koneunoe papaenue, ata . . . . . . . . . 1.0 0,04
Tmrmcmup:-h'llme Xkanfkr . . .. .. .. 63 3
Henoanayemuit nepenan tenaa, kkaafkr . . . 180 267

Takum oOpazom, ncnoabayeMmblil B TypGuile nepenajg Ttemaa TpH
KoneuHoM dasaenud 0,04 ata nouTH B NoATOpa pasa Bbille, ueM NpPH
AapaeHun 1 ara, 1. e. npu pabore na Buixjon B atmochepy. B rakoil xe
PONOPIIHH H3MEHAEeTCHA pacxol] mapa (MaH Tonauea) npu pabore oau-
HAKOBOIH MOILHOCTLIO,

Cepexkan Bola pacxonyerca I'P3C: a) Ha nonosaHeHne notepb
000OpPOTHOTO UMKJA: MONOJHHTEAbHOE HCTapeHue ¢ oXJamIaIouiHx
YCTPOHCTE (UpYAOB-OXNafuTeNelt, OpH3raJdbHLIX YCTalOBOK, TpajiH-
peH), yHoc Opnisr, NPOAYBKY, yTeukH; 6) Ha NHTanHe KOTJAOB H Npo-
MBLIBKY (PUALTPOR BOAOOYHCTKH; B) HA NOTEPH B CHCTEME THAPO30J0Y/1a-
JACHHA; ') Ha Xo3filcTBeHHO-ObiToBble noTpeGHocT 'PIC u noceaka
npu Heil.

O6utas morpebHocts 'P3IC B Boge, a Takme cOpoC CTOYHEIX BOM
3 pacueTa Ha OAHY MaluMHy ykasansl B pabore [125]. Pacuer co-
crapiasiionux soflonorpebaenus npusefed B § 26. 3meck oTMETHM, YTO
J1 MAJOMOLIHLIX arperatoB (25 teic. KBT) KoanuecTBo cBemeil BOAbI
ne npespiwaer 6% obopornofl. Bogee MoWHLIE MamBEHB CHUKAIOT
3Ty Beanyuny ao 1,59%. Cyumecrsyior, onHako, ouent molnsie TP3C,
PACHONOMKEHHBIC ¥ KPYNHBEIX PeK H MMEWLHe NPAMOTOYHOe BOJOCHAG-
Achine, BKJAIOYaA W oXJamieHue TemrooGMmennukos. Ilpu stom T'P3C
e 3arpsizisiioT PeKH, HO CIYCKAIOT OrPOMHOE KOJHYECTBO BOABI, 110J10-
rpetoll no cpasHeHHo ¢ peunoil ponoit na 8—10° C. 1o yxymumaer ca-
HITAPHOE COCTOHHHE PEK H BOAOCMOB, OTPHIATENLHO BJAHAET Ha puio-
BOACTBO M CNOCOOCTBYCT Pa3BHTHIO QHTONJNAHKTOHA, 34pacTaHHIO
I IBETEHHID, UTO B CROIO ntlepe,rl_h IIPHBOAHT K YXVAITEHHIO [po3pavHo-
CTH BOJBI, NOSBJIEHHIO B Hell NPHBKYCA H 3anaxa.

Texunueckne Bonpockl BOJOCHAGMENHS H3JA0KeHH B Tpyaax (I,
| 14], a yeaosus cauutapHoit oxpausl — B pabore [134] u ap.
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Opouwenne semens

Opotueinue semMeab SIBASETCS BeCbMa KPYMHBIM BofonoTpebuTeaCM
C LOBOJLHO HEPABHOMEDHBLIM peuMOM norpebaenust soAu. Boaa He-
o0XoiEMa AMs1 TOro, YTOGH PacTBOPATH B NOYBE IHTATEAbHBE Belile-
CTBa M NEpeMemare HX no scemy pacrenuio. [Ipn stom Bee ero tkanmn
TOAACPIKHBAIOTCA B COCTOSIHUIL HachllleNnsi BOAOH, HEeNpPepBIBHO MOCTY-
naiouleld H MOYTH MOJHOCTBIO HCHAPSEMOt pacTeHHeM B atMochepy.
IMpouecc du3nomornueckoro uenapenus Biaary pPacTHTeNLHOCTBIO, Ha-
3LIBAGMBIH TpaHCNHpauued, TpeGyeT oueHs GOJbLINX PACXOOB BOMIHI.
B rTaba. 11 npusenens Beanunun Kosbduunenta TpaHcnupanun K,
T. . o0LeMa (Beca) TpaHCNHPHPOBAHHON pacTeHHAMH BOALI 33 Bere-
TALHOHHBI MEepHON, NpHXOAALIeHCA Ha exuuuuy Beca (1 T wim | 1)
BCEr0 CyXOro BeILECTBA YpoiKas, BKAKOYAA cojoMy u 1. n. [133]

Taffauya 11

Koadduunentsl Tpancnupaunn K HeHoTopux KyasTyp

Kyautypa S il Kyautypa iy
Mwernua . . . .| 271—639 T L B B 395—811
Poxb .o . s | 431—634 Topox .. ... .| 563—747
Aumens oo oo | 404—664 Mpoco .. .. .| 177367
Onec e 423—876 CaxapHan cpera 304—377
Kykypyaa . . .| 239—495 Xnomuatiuk . .|  368—650
[Moacoameuwnnk .| 490—577 Kanyeta . . . .| 250—600
Kaprogean . . .| 285—575 Knepep .. . .| 330—731
ToMaTH -, .\ s SH0—630 Jlwnepna i b S68—1068

KomuuecTso Boast R Ha 1 ra, HeoGXoAuMoe pacTeHHSM B nepHoL
BereTaluu u pasnoe R=K,y, onpeiensiercd B 3aBHCHMOCTH OT BHIA
KYJAbTYP H 3a0/aHHPOBAHHOrO Beca ypomas X ¢ | ra (sepHa, naofosn,
XJIONKA-ChipUa H T. I NPH OOBYHOI WX BJAAMKHOCTH), HpHYEM y=pX,
TAE p — UCPEXOAHbIH KOIPPHUHEHT OT OCHOBHON HPOAYKUHK YpoiKas
K BeCcy BCero cyxoro peuectTsa ypo:xas [133].

Jlnsi npaKkTHUeCKHX MEIHOPATHBHEIX PACYETOB HACTO IIPHMEHSeTCs
Apyras BejqHuHHa — Ko3dpuuneHT Bogonorpedacnns.

Bononorpebaenuem HasblBacTcs pacXod BOALI 3a BereTamHoHHBI
lIepHOA B KyOHYCCKHX MeTpax Ha | ra BO3meabiBaeMOll KYJbTYpLI.
B ocuosnoM Bononorpeb.eHne CKIAABBACTCA W3 pacxofa Ha TpaHCH-
PauHio H HCNapeHHe NOBEPXHOCTLIO MOYBHI. 3a BEreTauHONHHIT nepinos
HCnapeiue NMOBEPXHOCTLIO MOYBHI COCTaBIAseT mpuMepno '/,—1/, uacrs
OT pacxofa BOALI Ha TpaHcuupauuio [19]. B Tewenuwe Beero roja
no4ypa Hcnapger NpuOAH3HTENLHO CTOJNLKO K€, CKOJbKO W pactenus
HA TOMH Ke IJoumann.

Kosbdnuuenr sogonorpedaenns — 3o obseMm (miau BeC) BOJEI, 13-
pacxolopallbii 32 NEPHOJ BErcTalliy Ha eAHHHIY Beca ypowas
(taba. 12). Ir1or KO3QPUUHEHT ONPEALAACTCH SKCHEPHUMEHTATBHO, 110
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METO/LYy BOAHOro GafjaHca, H Ha OCHOBE MHOroJeTHHX HaGmiofenui na
OpocHTeqbNBIX cucremax. Beanynnw kosgpnumentos pofonorpedae-
HHA H TPAHNCTIHPAUHH H3MCHAIOTCA B 3aBHCHMOCTH OT KJANMATHUECKHX
H NOYBEHNBIX YCJAOBHH, BHIA PACTeHHIl, VPOBHS arpoTexHuki, Beau-
YHHLl YpoiKafd, Haawuna yaoGpennil, pexnma wu cnocoBoB NOJHBA
HT. I

Tabauga 12

Beanunnw kospmumentos nononorpelaenus pam cpenmecyxoro roga, md/u

Ypowan, m/ra

KyauTypa
0 ' o0 | A0 I 5 | 100 ) 200 | L] | TO0
Sacymausasa sona, Cpeanns Aaus
XAOU4ATHHE . .| 250— | 20— | 200— | 180—
230 | 200 190 160
Crennag aona
3epHOBbIe . . o | 10— 110— | 90—TO|70—60| — — — e —
110 90
Kykypyaa .. .| — | — [90—80i8B0—60{50—40] — | — | — | —
HOrOMeTIHe Tpa-
| e R —_ —  (95—835| G0—30] 40— 30| — — —_
Caxapuas ceexna = ey — e — — N3—=11{10—3 | 8—6
Ogoutne R — - - — | 27T—M|23—20| 19 [13—10] —
Kaprodenn — | — — [60—T70{40—-30| — | — | — | —

3anacel 104BeHHOIl BAArH, pacxoiyeMmble Ha TPAHCHHPALMIO H HC-
lAPENne C NOBEPXHOCTH MOYBBI, BOCMOJHSIOTCA B TOH HJAH HHOII Mepe
arMocepupiMn ocaakaMu (YaCTHYHO W KONJeHCAIlMEeR BAATH B 110Ype
B HOYHOE Bpems).

[Mornonienne ocaakos GeCCTPYKTYPHLIMI NOUBAMH cocTaBaser 25—
30%, a norsaouenne ocajikoB CTPYKTYPHBIMH TlouBaMi — 859% rojo-
BOTO Kojauyecrsa. OAnAKO npy HeGOJALIIOM KOJAHYCCTBE OCAAKOB OJHA
ArpoTEXHHKA He MOMeT 0GecneynTh 3anaandpoBaHHOrO ypomas,

OGuiee Konn4ecTBO OCAJKOB 3a rojl TAKKe He SIBAACTCS A0CTATON-
LM MOKA3aTeJaeM YBJAaXKHEHHA OYBH, HEOOXOAHMOro JUIs PacTeHHi.
Baxno, uroGLl HalHule BAarm B MOYBe COOTBETCTBOBAJO HOTPeGIO-
cram pacrennil. Ilpesne scero paara TpeGyetes s navaawnyio a3y
PA3BHTHS PACTCHHA H €r0 KOPHCBOM CHCTEMBI (LISl O3UMBIX KVJALTYD —
OCCHBLIO, LIS APOBLIX — BECHOM), @ 3aTeM — 1o Mepe pocra pacteHnil,
Ha ¥xpanue, nanpumep, nepejlko OLBAIOT B HEAOM BAAT00OIIbHLIE
FOMLI, HO OTCYTCTBHE AOACH B Mae OKa3uiBaeTcs THOeMbHEIM 1A Ky-
KYPy3ul M APYFAX SIPOBBIX KYJAbTYP, B TO BpeMs Kak o3nMas NUIennia
¢ pPasBUTOH KOPHCBOH CHCTEMOIl TaKHe NCPHOMBI NMEPeHoCHT YCnelio,
HeGaaronpuaTible YCI0BHA JIAS Hee OBLIBAIOT OCEHBIO, Tocjae Nocena,
W T. i AHAJOrHYHLIE YCAOBUSA JUIS CeABCKOXOIANCTBEHNHBIX KyabTyp
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CKJIanbiBaiorcs wHoraa rtakke B Opnosckoil, Mockoeckoli u game
B JlenHHurpamckoi obaacrsx.

O6mnii rayGoKuii HEAOCTATOK BJary AAs pacTteHuil mabaogaercs
B OHBIX H IOr0-BOCTOUHBIX paiionax crpadul — Huxuem T[Mosoakbe
u 3asomkbe, I0xHom Kasaxcrawe, 3akaBkasve n Cpeaneir Asnu. He-
AOCTATOYHOE H HEYCTOHYHBOE yBJaaKHeHue cpofictpenno LlenTpanbHpiM
HepHOZEMHLIM o0GJaacTaAM, 101y M 0ro-socToky Yxpauuw, Llenrpaib-
nomy Kasaxcrany m apyrum paiionaMm. HeGaaronpusTtnoe nas pacrte-
HHH pacupefejsenHe 0CaKkoB, KAK OTMedeno Bhille, HaGawpaeTca Jamke
Ha mupoTax JleHuHrpana.

Puc. 5. Cxema opoCHTENLHOH CHCTEMEL.

I — pogoxpaRHaARLe, £ — MNOTHHA, J§— HACOCHaA CTAHINA, 4 — mardcTpaabHufi xaman, § —
MEHXO3ARCTEENHEA Eacnpmemtunm f — BHYTPUXOIANCTEEHHLIE PACApeleHTeNAl, 7 — DPeMeH-
HLlE€ OPOCHTEAH, § — DWBORHLE GOpO3AL, 9— NOTMBHLe GopOalN, [0 — cOpOCHAR CeTh.

Takum oOpasoM, opolleHue (Hapsaly ¢ BOADOTBeIEHHEM B HeobXo-
AHMBIX CAy4asix) B HEONHHAKOBOII mepe Tpefyercda Il PasinyHBIX
PallOHOB H KYJbTYP, AJas NOJYYEHHS BRICOKHX H VCTONYHBHIX ypOMace
Ha ouyeHb OOJBLIUKHX NMPOCTPAHCTBAX HALIEN CTpaNbI.

B CCCP cucremarnyeckoe opolleHMe HPOBOANTCH HA HOre H 10To-
BOCTOKE, a HeperyJasipHoe — B IPYTrHX pailoHax B 3aBiCHMOCTH OT BHAA
pacrennit. Tak, B ueHTpaabHLX obaacTax (Kyvpexkas u nE.} VCHeuHo
NpAKTHEYETCH OpPOLICHHE [J51 3ePHOBLIX KyJbTyp, a B MocKoscKof,
lopurosekoit u Jlennurpanckoil oGaactax n name wa Kpafuwem Ce-
BEpEe — L8 oBoueii.

Bojaa aan opolmeHnsi BHBOAHTCA 13 PeKN WAH noanoprnoro Obeda
WA Hefl 1 o euereMe KanaJaos mocTynaer k¥ caMHM pacteHuam. Takas
PHETOMA Banaeren camoreynor. [Ipn stoM OTMerTKM VPOBHS BOABI
M DR B8 WS PIVIOBHGEO COOPYIKeHN DO GulTh KOMAHIHLIMH,

N
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T, €, TAKUMH, KOTOPbI® ¢ yYeToM HeoOXoAuMero ykjaona oOecnednBaioT
MOCTYIJICHHE BOJB MO CHCTEME KaHaloB Ha /1060 yuactok noad. Ilpu
COBPEMCHHOM YPOBHE SJCKTPH(HKaUWW M NPOH3BOACTBA HACOCOR 4a-
CTO TPUMEHACTCH MAIIHHHBLIA 110/UbeM BOABI I3 HCTOMHMKA B Maricr-
padbHbB Kanaa (puc. 5).

Pasnpuaior caeayoniie Buibl OPOLICHHN:

VBJAKHATEAbHOE — 1151 0Gecnedennsi BOAHOrO NHTaHHs pacTenii,
(JHO [ACJHTCA HA CHCTEMAaTHUeCKOe, WIH peryaspHoe, H OQHOKpPATHOC
naBoAKOBOE H JHMaHHOe, WIHPOKO npuMenseMoe B PoctoBckon odaa-
cri, 1oro-soctouHoM 3apogKee H CenepHom Kasaxcrane;

yA0GpUTeNbHOE — € 1eAbI0 BHECEHHA B 1M0YBY HNHTATEIbHLIX Be-
HICCTE peuHLIME BoZaMi uiH OBITOBHMH CTOKaMH ropoios;

OTETJIHTEAbHOE — JUIH COrpepaHus 1OYUBBI;

noypooyHilapouee — 448 YAaJeHUs codeil H3 HOUBEL 0 YHHYTOMNE-
HuA BpeanTeae.

[lpu peryasipHOM OpOLIEHHH TPHMEHAIOTCH CACAYIONULNE CnocoOb
HOJHBA:

1) mopepxHOCTHBIE, WIH HAa3eMHBIE: a) HOANB HamyckKoM, 6) no 6o-
po3AaM u B) 3aTonjenueM (J1as pHca);

2) no:KACBAHHE — IPH NOMOULH CHCUHAJBHBIX AOMKACBAJLHBIX al-
apatoB, BHIOpACLIBAIOLIHX NOJ HANOpPoM CTPYH B BO3LYX, cO3laBas
HCKYCCTBCHHBIT OB,

3) NOANOUBEHHOE OPOINEHHE — CHCTEMOH IMOJ3EeMHBIX BOLOBOJLOB
(nopueTeiX TPY6, MenoboB 1 T. N.) BOMa BBOAMTCA B Tay0b nO4BbI,
OTKY/la TPAaBHTAUHOHHBIM, NJACHOYHBIM H KaNHAJAPHLIM NepeMelleHneM
pACXOAHTCH 110 BCEM HallpaBJAeHHSM.

B 3aBHCHMOCTH OT BJA:KHOCTH IOUBBLI, METEOPOJIOrHYECKHX VCAOBHIl
il BHAA BO3ACALBAEMBIX KYJAbTYP TPOM3BOAHTCA OT JIBYX IO MATH H
Gonee MOJAHBOB 3a nepuoj seretaunu. KoanyecrBo Boaw (M°/ra), mo-
rpeGHoe ma OfMH TOJHB, Ha3LIBAETCSA MOJAHMBHON HOPMOH, a Ha BeCh
pereTanponnelil MepHOA (HA BCE MOJHBBI) — OPOCHTEJBLHOI HOPMOM.

[ToauBubie HOpMBI (M%ra) B 3aBHCHMOCTH OT BHAA KYJALTYp:

[TpH NMOBEPXHOCTHOM MOJHBE . . . « « « « « & « - S500—950
[Tpy AOKAEBAHAH . . . . o « + & « « SBA BRI 100—400

OpocuTeabHble HOPMBL (M?/ra) I HEKOTOPHIX KYJAbTYP:

Osompee KVABTYPH B JIeHHErpaackoft n cMemuoil

C HEM OBNACTAX . + o o = = = = s = aLE it ot 1 000—2 500
OpolllHsie KYABTYPH B UCHTpadbHLX o0aacTax . . 1 500—3 500
SepioBMe KYAILTYpH B 10ENwX obaactax . . . . 2 700—3 500
CAXRDIHAT CHONTIE.. (o rnt vy i b b g 5y G 3 500—4 000
X AGTATHRRE Te firce e e ) m e e I 6 500—7 000
Tpassl B IOKHHE OOJACTAX . . « « « + « « = = G 700—7 400
Puc L g ey | B ot (R A e L g T 3%

p IIpHMOPCKOM KDAE . . & + o « = « = « & 7 000—10 000
g onapanx p. KyGamg . . . . . . . .+ « 15000—21 DOO
8 noanse p. Unapupk (Y36CCP) . . . .. . 10 000
B HomEe P MY e A T e 22 000
B JONHHEe p. 3epaBIaH . . . . . . . . o« . 58 000



Pesum OpoOLIeHHA, T. €. COBOKYIIHOCTL KOJHYCCTEA NOJHBOB, CPOKOB
HX MpOBeJeHHs W pa3MepoB NMOJUBHLIX HOPM, 3aBHCHT OT THMA MOYB,
MX BJAAXKHOCTH, arpOTEXHHKH, METCOPOJIOTHYECKHX YCJO0BHIL, BUAA KY/b-
TYp H cnocoba noausa.

PexuM noJHBOB OTAEABHBLIX KYJAbTYp HAMEUaeTcs ¢ y4eTOM MecT-
HBIX YCJAOBHI, MHOroJieTHHX HaOJIoAeHNl 3a NMOro/oii 1 Ha OCHOBe
MeCTHON OpOoCHTeAbHOIl NPaKkTHKH.

HameTHs npeaBapHTeJbHO NOJUBHOI PeMHM, COCTaBJfeM TNOJAHRB-
Hoi rpaduk. IlycTh opowaeMasn niaowmwaib @ ra sacesHa KyJasTypaMmi
a, b, ¢, 3@HUMAOIAMA COOTBETCTBEHHO Joau a, f, y OT BCeit nJjo-
maiu o. Ecan gaa KyJabTypul @ NPHHSATb, 4TO Mgy, Mgz, Maz — NOJHB-
Hble HOPMBI, fgy, fa3, ...=— AJIUTEJABHOCTH NEPBOro, BTOPOro W T. A.
NOAHBOB B cyTKaX, Tay, Tag, ... — YHCJIO YACOB MOJHBA B CYTKH, TO IO-
JHBHbIE PACXOJLI LA 3TON KYJAbLTYPhI GyAYT caelyioline:

Lifl IepBOro NnoJHBa

Mgy 2w Ml g 2D

Q¢|= 21741 - 3600 Ma']"(‘.= -m -ﬂllr':, “ n'

A5 BTOpOTro INJIHBA

_ Mmggaw
Qn‘!—*ﬁ"—"’"—" i alc H T. A

AHaJOrn4HO BBLIMACAAIOTCH pacxoinl AAA NOJAHBOB KyawTyp b,
C HT. A

EIEJ'IH pacxon OonpelaeyHuTs Ha eIHHHIY naollagd, NOJaydydHM Tak Ha-
3bIBAEMBI OPOCHTENBHBIL rHApoMORYb. [lad KyabTYpel a, Hanpumep,
OPOCHTENLHBI THAPOMO/AYb NEPBOro NoaHBa paseH

- 1
q,.=-3"%‘;f;T Alc Ha 1 ra. (12)

Pacxonsl BOALI OTAGNBHO M KaX/I0H KYyJbTYPB HAHOCATCA HA
rpaduK, OXBaTHLBalOIWKIA Bee NMOAHBBI C HX HAMeYeHHBIMH CPOKaMH.
OpaunaThl, OTHOCAUIHECA K PAa3HBIM KYJAbTypam, HO coBnajaiwoliue no
BpeMeHH, cyMMupylotes. B peayabrtare noayuaerca TaK HasbiBaeMmbli)
HEYKOMILAEKTOBaNNblil rpadHuK ruApoMoLyas HeTTO.

Pasangaior cymMmMapHuiii B yAeAbHLIT rpaduKin THAPOMOAYIs HETTO.
INlepsuiit OTHOCHTCA KO BCEH CHCTEME, a BTOpoil K njomlann s 1 ra, HO
C TAKHM JKe COCTABOM 1 JIOJIeBLIM COOTHOINCHHEM Ha nefi KyJabTyp, Kak
i no cucreme B uenom, Caenopartesibho, nepeulit rpadug noayvaercs
H3 BTOPOTO YMHOMeHHeM opaunar Ha . [lpn onpeneaenun pacxonos
No JJHHE KaHaJoB, MPONycKHON cnoCOOHOCTH COOPYKEeHMI WA MOLL-
HOCTH HACOCHBIX CTAHLNA yA00HO MOJb30BATLCA YAEJbHEIM rpadHKoOM.

Ilns nocTpoenus yaeabHoro rpauka Hano sHath:

1) coctan B NMPOLEHTHOER COOTHOMIEHHE KYJALTYP CHCTEMBI; ecii OHH
HEONHHAKOBB JAM Beell MJIolAAH CHCTEeMB, TO H 44 OTAEJbLHHX ee
vacreit;

2) noJUBHLIE H OPOCHTENLHLIC HOPMEL, YHC/I0 1 CPOKH MOJHBOB,

3) pemuM CTOKA B HCTOWIHKE OpOLLUEHNHS.

40




Cymmapusiit rpaduk THAPOMOAY/SE HETTO s HeGOJbILOro NoJst
(000 ra) noxasan na puc. 6. Ha atom rpaduxe BuaHO, 4T0 cyMMapHbiil
pacxoll no BpeMeHH pesko uaMenserca — ot 50 no 350 afe, a B Heko-
TOpble AHH IMOJHBRL fAaxe oTcyTeTByioT. M3 atoro caeayer, uro npea-
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Puc. 6. HeykoMnaexkrosanumil rpaduk noanson,

| — apopan nwennua, 2— 03igMan NmenHna, 3 -— MHOTOACTHHE TpaBLI,
4 — K¥Kypyaa.

BAPHTENbHO HaMeUeHHBI PeMuM [IOAHBOB 3aTPYAHHA OBl HCHOJALIOBA-
nie paGenanl, TeXHHKH, TPAHCIOPTA H MPHBE K MIAHWHHM 3aTparam
Ha YCTPOMCTBO KAHAJIOB H COOPYHEeHHH, TaK KaK HX NMPHULIOCE Obl pac-
CUHTBIBATH HA 4Ype3MepHHIE PaCXOAbl BOJIH.
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Puec. 7. ¥YkoMmnaekToBauHLIA rpaduK nomnBos.

{ — Apopan nwednna, 2 — o3EMaf NmeENRa, J — MEOMOJETHHE
TPasu, 4 — KYKEYDPY3a,

CokpamenneM CpPOKOB 10AMBA H HeOOALIIHM HX CMELleHHeM Via-
CTCH YCTPAHNHTB MOJHBHBIC THEH, He H3MCHAS CYUIECTBEHHO Cpeiie
JlaThl MOJAHBOB. IJTO H 1I0KA3aHO HAa OKOHUATEJLHOM VKOMILIEKTOBAN-
HOM rpaguke (puc. 7).
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das wopmaasnoro pojoobeciiedenus  KyJAbTYP OpOCHTEIbHbIE CH-
cremul Wora Esponefickoft Teppuropun CCCP no coBpeMeHHBIM TpeE-
OoBaHuAM JOAAHB YAOBJAETBOPSATH THAPOMOAYAID, pPaBHOMY [pH-
mepro 0,5 a/c na 1 ra. Has maomanun B 50 ThiC. ra 3To cocras-
aser pacxoa Boaw 25 M3/c, T. €. Bech OOECNEeYeHHBlI MeMKEeHHBIN
pacxoi TakHX 3HaunTeabHLX pek Kak IOmuwfi  Byr, Cesepcknit
Honen n ap.

Oanako uppuranus He TOJAbKO BeécbMa Kpynublit norpebutens, oHA
OTJANYARTCA SIPKO BLIpameHHOIl HepaBHOMEPHOCTLIO NMOTPe6AEHHA BOJLI
B Npeletax rojla u jfaye B Npefenax caMmoro OpocHTeNLHOro nepHoia.
B 3omax meaocTaToMHOro H HEYCTOIMMHBOIO YBJAAKHEHHs Bomonorpeh-
JeHIe HCOTUHAKOBO H 10 ToAaM, TAK Kak B cyxue 0 BIAXHBE rofhkl
KOJHYECTRO OCAAKOB pasanuno, OTMeyeHHble OOCTUATENLCTBA HEpelLKo
oOyCaoBARBAIOT AAA OOJALIIHHCTBA PABHHUHLIX PeK € MajabIMKH JCT-
HUMH pPAacxolaMH BBLICOKYIO CTereHb PperyanpoBaHusi CTOKa npu wc-
NoJAL30BAHNIN €r0 HA OPOIUEHHE 3EMEb.

Ha ropuwx pekax (Amynapse, Cupaapbe u APYrHX) c lpeuMy-
ULCCTBEHHEIM JEANHKOBEIM H rOpHO-CHeroBbiM NHTaHHeM Hab.alonaercs
JeTHES N0J0B0Abe, 4TO GAaronpUATCTBYET HCMOJAL3OBAHHIO HX AAf Opo-
wenua. O1Hako B HefajdekoMm OyayuleM Hapaay c LWHPOKAM nposele-
HHEM MCpOnpusTHil NPOTHB [OTEPhL BOAL TPH OPOLUEHHH pasBUTHE
Hppuranny norpedyer peryJiHpoBaHuns CTOKa H 3THX peK.

Brinvekaemble Ha 10JS pacXoibl BOAB NPEACTABAAIOT OPOCHTEb-
Hoe sononorpebacHne - verro. Hacth oAbl TepaeTca Ha (pHABTPaALIIO
Mo MEpe Toro, Kak oHa NMPOXOAHT B MarucTpajibHOM, MEKX03silCTBEH-
HOM, BHYTPHXO3SACTBEeHHLIX, BpPeMeHHLIX KaHajJaX OpOCHTEeNLHOfl CH-
cTeMBbl (cMm. puc. 5). bopeba ¢ guabTpauHel BegeTcs NmyTeM Kper.ie-
HHS JHa 11 CTEHOK KaHajos (MoTepd BoAbl Ha HCMapeHue B HHX He3na-
UHTEILHA).

OTHOWENHE KOJHYECTBA BOAbI, NOLAHHON HENOCPEACTBEHHO HA NMOJAH
Wy K KOJu4yecTsy BOAB, B3ATOH H3 HCTOUNHKA W’rp* HA3LIBAETCH KO-
s(hPHIHEHTOM MOJE3HOr0 AEACTBHS OpoCHTENBHOI cicTeMbl. B sasucu-
MOCTH OT COCTOSIHHSI KaHadoB M pasMepoB opoliaeMol MIoluLafn Ko-
sthuuneHTsl Noaesnoro ACHCTBHA cHcTeMbl HaMenaorea or 0,55—0,60
NPpH OOLIYHBIX 3eMJAAHBIX KaHAJAAX M 3HAYNTEJLHLIX NJOULAJIAX Opoile-
Hus go 0,80—0,90 npu cpaBHUTEAbHO HeOOALIIHX TAOWAAAX K Kpen-
JeHHH OCHOBHBEIX KaHanos OETOHHPOBKOI.

Pacuer kananos HAYHHAIOT BeCTH OT BHYTPHXO3AHCTBEHHBIX, 3aTeM
NePexoasT K MeXXO3ANCTBeHHBIM H T. /., YBCJAHYHBAS NPONYCKHYIO
CnocoduoCTL 10 Mepe HapacTaHHA PacxojoB HETTO H IIOTEPD.

[oaosHoe Bomo3abopHOe COOPYIKEHHE PACCUNHTHIBAETCH Ha MakKcu-
MaJdblbiil pacxojl 110 YKOMIVIEKTOBAHHOMY rpauky noJiHBOR IVIIOC 110-
TepH No Tpacce KaHaaop, ITH NMoTepH u MOAaHHAs HA MoJad BOa ua-
CTHYHO BO3BPALLAKOTCA B PEKH uepes ApeHarkHyl CeTh U B BHAE TPYH-
TOBOTQ NOTOKA,

Bonpocsl opowieHnst ocsewatoress B paborax [19, 53, 81, Y8,
133] u ap.




IFiaposHepreTHka

Crok Ha ruapoctanunax (I'DC) ncnoapayerca Aas HOJyUenis 3Hep-
rHW, NOTPEGHOCTL B KOTOPOIT H3MEHAETCs KakK B Mpeaeiax CyTOK, Tak
H B TEYCHHE TOJA COOTBETCTBEHHO CYTOMHOMY M TofoBoMYy rpaduxam
Harpysor I'2C. B npeneaax CYTOK HArpy3kH KoJebaOTCd OT MHHH-
MyMa HOUBIO J0 MaKcHMyMa B JeBHBIC H BeuepHHe yacul (puc. 8).
B Bhixoanwie W upasiHuyHble JHH, olllee YHCA0 KOTOPHX B npegenax
neneau GuBaer ot 1 go 3, Harpysku pesko cHuKalores. Cyrounsie rpa-
(pHKH HATPY3KH CTPOATCH 110 CPeAHHM BeJHYHHAM B HHTCpBaje KakK-
Joro yaca. Ho npn pemeHnn HEKOTOPBLIX 3HepreTHYeCKHX 3ajay, Ha-
npaMep npu BuGope yeraHoeaeHHoll Moutnocty I'AC, yuntuisaores n
MIrHOBEHHBIE MAKCHMAaJbHEIE HATPY3KH. i

OcHoBHBbIE NOKa3aTean rpaduKka cyTOUHOH HarpysKH:

a) KospQHIHEHT BHYTPHCYTOUHOR paBHOMEpHOCTH, WAH Ko3dgu-
IHEHT MOJAHOTH CYTOYHOro rpauka, paBHblil OTHOLUEHHIO CPedHel Cy-
TOUHOI HATPY3KH K MaKCHMaJbHO cpefHeyacopoil (aHajornutio 1ad
HeeJH | Mecsiua),
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6) KoapPHUHEHT MHHHMYMA, pPaBHBIA OTHOWWEHHID MUHHMAJLHOH
cpe/iHe4acoBOH HATPY3KH K MaKCHMaJbHOM,

3naucHHA 5THX KO3(P(DHIHEHTOB 3aBHCAT OT cOCTaBa HotpeduTenaei,
HAJHYHS HOYHBIX CMEH Ha NpeAnpHATHAX H T. . B obuwem 0 < p <1,
B < yeyr =< 1. KospdruHeHT yeyr ANA CYMMaPHOH KOMMYHATbHO-OBI-
TOBONl Harpyaku ropopop pased sumoii 0,45—0,57, aerom 0,25—0,40,
a aad saekTpoeMkux nponssomcts aocruraer 0,96, Haa cuctembl
B 1penesax mecsua ywee=0,88--0,93. I'onoBofi X0 MaKCHMYyMOB KOM-
MYHaAbHOH Harpysku, T. €. HaHOOJBIIHX CYTOYHBIX CpelHedaCcOBhIX
THKOB 3JaeKTponorpebaennsi, nokazad Ha pHe. 9. Jletom Makcumymbl
CPaBHATEJBHO HEBEJHKH, a 3HMoH HanGoabuine. B ceabcroxossicrpe:n-
HulX pafioHax ¢ MaulHHHLIM OpouleHHeM HAHOOABUIHE MAKCHMYMBI HAa-
DAAAI0TCH JeTOM.

[NMyHKTHpHAA JHHNA Ha pHC. 9 NMOKA3LIBACT CTaTHYECKOe COCTOAHHE
SHeProCHCTEMBl (He VUHTBIBAET npHpocTa mnoTpelHTeN el B TeUCHHE
roga) W CTpoMTCA JAMA oOJcrycHusl amnaan3a pemHMa, Harpysok.
Cnsiolwpas JAHHISA OTPAMKaeT POCT HArPYSKH CHCTEMBI, KOTOPLIH YVUHTHI-
paercd KospduuueHToM §, paBHLIM OTHOLUEHHIO TOLOBOrO MaKcuMyMa
P; k MakcuMyMmy B nauane roga Py Hdaa sheprocucrem CCCP §=
=1,10+1,20 u Goaee [12].

JleTHuii HauMeHbIUHI MakcHMyM AAA GoJbLUHHCTBA 3HeprocicreM
cocrapager P,= (0,70 —0,90) P,.

Ins BoAHOZHEpreTnyeckux pacueros (ra. X) HeoOxoanM Tax#e
rpauK cpefHeMecAuHLIX Harpy3ok (MouHocteil). Ilo stomy rpaduxy
cocTapiaferca ToAoBoil Oajsanc IHCPruH, KOTOPBIA ABASIETCH NCXOIHLIM
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npu pacueTe cyTounbix rpaduKoB Harpyskin s rojfosoro rpapuka Max-
CHMYMOB.

CpenHeMecsyHbIe NArpy3ky Puyce ONPENEIAIOTCA M0 MECAYHBIM MaK-
cuMyMaM Pyake

Pu-.-r:"'-"Tcy1TueL-Pnuuuc-

Pacxoa s/ACKTpPO3Hepruu [Aasi pasHeiX BHAOB MoTpebutenen ycra-
HABJHBAETCS MO YAEJBHEIM HOPMAM,

B NpOMBUTIEHHOCTH YACJbHBIE HOPMBI OTHOCATCH K C€IHHHLEC Bhi-
nyckaemoil npoaykuun: ToHHe, KyGomerpy, Ha 1000 pyb. croumocTh
BAJOBOI NPOAVKIMN W T. 1. B psAne npoussoacrs sHeprus norpedas-
erca B Ooabmux Koanuecreax. MawmHocrpoenune, tonansnasi, ropHo-

¥

FL#HE FB
P
] S T O OO O T O O O [
a_'?—-=+-—- j X2 I movovn X oxi
Puc. 8 Cyrounuit rpadmek Ha- Puc. 9. lNoposoit rpaduk Mak-
rPY3KH SHEProOCHCTEMLL. CHMYMOB HArpy3KH.

J = AHHUA NpHpocTA, 2 — nHHaMH-
YECKAR KpiBan, §— CTATHYCCKARA
KPHRSH,

PYAHAS 1 HCKOTOPLIC BHJLI XHMITYECKOi MPOMBILLICHHOCTH NOTPedIAIOT
no 100 kBt-u ma | 7 roroBoit npoaykuuu., Ot 100 no 1000 xBr-u
Ha 1 7 HCMOJIL3YIOT TAK Ha3blBaCMble CpelHCIIeKTPOCMEHE NPOHIBOA-
cTBa uyrysa, snextpocraan, Heru. Ceuime 1000 kBr-9 na 1 T pac-
XOJAVCTCS Ha JICKTPOEMKHE TeXHOJAOrHYeCKHE MpOolecchl B XHMHYeCKOl,
GYMaxkioil 11 APYrHX OTpacafx npoMmbilLieHHocTH. Berpeualores 1mo-
TpeGutean ¢ yueabnoit Hopmoil pume 18000 kBt -4 na 1 v (nponsnos-
CTBO METAJJNUECKOro AaJIOMHHHA, 3JEKTPOoaAH3 MarHuf) H Jake
50000 kBr-4 na | 7 (nobuiua nukead).

B xommynajabHoM X03fificTBe MPHIHMAIOT CBOAHYIO HOPMY 3HeEpro-
norpebacnus M3 pacuera Ha oanoro murcas, Cioaa OTHOCHTECS pacxon
Heprud Ha OCBCLICHHE HHJABIX JAOMOB, oGUEeCTBCHHBIX B.H.HHFIITL VJAHL,
na GLITOBble MPHOOPH, PajiHo H TENEBH30PLI, HA BOJOIPOBOM, KaHa/l-
3aunio, ropoAckoil TpaHcnopt # T. A. B coBpeMeHHBIX YCJAOBHAX Ha O/-
Horo wuteas B HeGoablIMX Topojax pacxolyerca jo 200 xBr-w,
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B KpynHbix — o 600 kBT -u B roa. B aaapneiimes, npu Gojee umpo-
koit  saektpudwkamny ObiTa (BKMOYas OTOINIEHHE, TNPHIOTOBJCHHE
QHUUT W T. 1) PACXO] 3MEpruy 3HaUHTENbHO yBeandnrcd. Ha 3/ieKTpu-
DHUHPOBAHHOM JKEJC3HOAOPOKHOM Tpalcnopre saexTpornorpelieHne
neypeasieress 8 Br-u Ha | TEM, a B NpeABapHTeAbHBIX pacuerax —
p kBT -uBa 1 KM NYyTH B rofL.

B sasicHMOCTH OT rpy3oHanps:KennocTH, npoduis n HasznavweHHs
Aoporn pacxod sHeprun Ha 1 kM B roa ouennsaercs B 400—500 TeiC.
kBT -y npu cospementom H 500—750 tHic. KBT -4 npH nepcnekTHBHOM
ypoBie paspuTHs Hapoamoro XoasficTsa. CrneuuuuecKHM oTaHdneM
saeRTpoloTpedaeHns JKeJAe3HbIX AOpOr SBAAOTCH TaK Ha3blBaeMble
«GAYIKAAIOUIHE TTHKH®, T. €. KPaTKOBpPCMENHbe pe3KHe NOBLILICHHS Ha-
FPV3KH, MOTYIIHE BO3HMKHYTb B pasjauulibie, HeH3BeCTHHle 3apaliec
MOMEHTHI BPeMEeHH.

CeakcKoXo3daficTReHHoe aneKTponorpebaeHdHe paccuuThBaeTcd Ha
KOMMYHaJABHO-OLITOBBIE HYMAB 1 Ha CeNLCKOX03AHCTBEHHOE NPOU3-
ROACTBO MO CHELHAJbHBIM HopmaM. Pacxoinl sHeprun Ha MaulHHHOC
opomeHue (KBT-u Ha | ra) onpeicasioTcs B 3aBHCHMOCTH OT BeJH-
QIHEL OPOCHTENBIEIX HOPM, c10coGOB MOJHBA W BHICOTH MOABLEMA BOILL

[Mpumepnsie 1OKazaTean 3HepronoTpebAcHHA A HPPHTALHH
(8 kKBt-u na 1 ra) aas oraeasHbix obaacteil cocrapasior [12]:

Boarorpanckas u Acrpaxamckaa . . . . . ook 17001750
CapaToBcKan i (U e e s RN 1100—1150
0 R Al B e A A o A 1200—1250

[Mpu onpexeaennn cyMMapHOro pacxofa S/ACKTPO3HEPTHH neobxo-
AHMO HAapsay ¢ YAOBJCTBOpeHneM Bcex norpedurencit yYHTLIBaTL pac-
x0i 3Heprud Ha cOGCTBCHHLIE HYXK/bI 3JCKTPOCTAHUHH H HA TOTEpH
B 3JeKTpoceTsix. B 3aBHCHMOCTH 0T HX DPOTSKEHHOCTH, HATPY3KH
i1 T. 1. MOTepH cocrasasior 5—15% sHeprun, OTMyCKacMoil B CCTb.
CoGeTBeHHBle HYXKAB yeranopkn TpeGyior pacxoia na I'9C ue Ooace
1 %, na TP3C 6—10% BpipaboTKn 3HEPTHH.

Bonpocsl ruaposHepreTHKN usaaraiores B pabGorax [29, 61, 73,
145 n np.].

Bonnsli TPAHCHOPT

Boauuiii TpaHCnopT (CYLOXOACTBO, Jecociniap) B [pexiHe roabl
npeayeMarpueaicad na GoJbIIHX pekax, HO B IlOC/ac]HeC Bpems Bee
B GOABIIEN CTENeHH B KAUeCTBEe BOAHBIX NMYTEH CTaAH HCNOJb30BATHCS
cpeanne H faxe maapie pexu. Hopeitwne cyna ¢ HeGOJbLION ocalKol
il PEAKTHBHLIM BOAOMETHBIM YCTPOHCTBOM BMECTO rpefHOro BHHTA 1O3-
ROJAAIOT WHPOKO H SQQEeKTHBHO HCNOAL30BaTH AN BOAHOro Tp4HC-
OpTa W MaJibie PeKH.

B nacrodulee ppeMs obuias [POTHKENHOCTE ACHCTBYIOUKHX BOAHBIX
yTeil B CTPaHe COCTABJAAET OKOJA0 145 THIC. KM. TpeGopanus BoaHOrO
TPAHCIIOPTA CBOAATCH K TOMY, 4TOOLI BO BpeMs HaBUralliy Ha BOAHBIX
NYTHX NOJACPHHBANNCE fezonacHocTh ABHMKEHHd H HeoOXoAHMble I/
naapaHng raGaputhl nyrTH: raybuna, wmpuHa B paiHyc 3aKpyraeHuil.
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BezonacHocrt ABuKenua obecrneuuBaeTcd Co3faHHeM BIOJDL 110
peke onpejaeneHnoll CHrHAJH3AlUUH H PaccTaHOBKOR no OGeperam 3na-
KOB, MPHHATHIX HA BOAHLIX NYTAX, NoAOGHO TOMY, Kak 310 cobGaiona-
eTCH Ha UIOCCEHHLIX Jloporax.

[aGaputsl NyTH ONpeAeasioTCH COOTBETCTBEHHO MECTHBIM TpaHC-
MOPTHEIM HOTPEOHOCTAM 1 BO3MOMHOCTSM, THNAM CYAOB H pasMepawm
JeCOCI/IABHBIX eANHNL (MI0TH, KOWeAH 1 T. 1.).

CyROXOACTBO Ha HEKOTOPOM YuacTKe PeKH HJH N0 BCeil ee JHHE
obecrieyupactes npu coGJiofeHHH YCTAHOBJACHHON MHUHHMAALHOMN ra-
paHTHitHOM rAyGHHBI CYNOBOr0 XoAa, [PpH KOTOPOH N OCTaJjblinie pas-
Mephl MYTH AOJMKHB OHITL He MeHee pacueTHbiX. B Kaxaom nyHkTe no
peke 3Ta ray0HHA OTCYMTBIBAETCH OT OTMETKH HH3KOro MEHEHHOro
rOpH30HTa, Ha3biBAEMOro MPOEKTHLIM, Ha GauXKalmesm ONoOpHOM BOL-
nmocty. OTMETKH NPOEKTHOrO rOPH3OHTAa BAOJL pPeKH HaXoAsTCs JLad
KamJI0T0 H3 HECKOJbKHX ONOPHLIX BOANOCTOB NO MuOroJerneil Kpusoi
NPOAOJAKHTEIBHOCTH CpeJHHX CYTOYHBLIX IOPH3OHTOB 3a TEpPHOA HaBH-
ramun [pH 3aLanHoil NPOROAKHTENBHOCTH pacueTHoro yposHs (B %
HABHTaLHOHHOrD BpPEMEeHH).

B 3apHCHMOCTH OT 3HaueHHsA PEKH WAH €€ y4acTKa Kak TpaHCnopt-
HOFO IYTH NPOAOAKHTEAbHOCTL PACUETHOrO YPOBHA NPHHHMAGTCH: JL11
BOAHLIX MarucTpaaeit 95—99% (1. e. B cpesHeM 3a MHorojeriue |—
5% el HaBHrallHOHHOTO NMepHOAa YpoBeHb CTOHT HHIKE MPOCKTHOrO,
a 95—999% npeBbillaeT €ro WIH paBeH eMy); MIf nyTeil MECTHOro sHa-
verns 93—96%; aas nonnesanuix nyrei 90—96%.

[Moanepxanue rapanTnfiHol rayOuHbl HA CYA0BOM Xoje AOCTHra-
ercsl pazanuyHeiMi MeponpuaTuamu (cM. § 1). HanGoaee paankaibibiM
H3 HHX SIBJASETCHA UAI030BaHHE PeKH, T. €. NpeBpalleHHe ee B J0CTA-
TO4YHO rAyOOKOBOJHBIE noanopnpie Obedsl npH MOMOUIH IVIOTHH €O
urmozamu. Muoraa wao3osaine apasgercd MeponpHATHEM MO HCMOJb-
JO0BAHHIO PEKH HCKJAIOYHTENLHO ISl TPAHCIOPTHHIX uejed, COOTBETCT-
BEHHO 4eMy OIpe/e/sioTcsl BHICOTH BOAOHOABCMHBIX INIOTHH M Pas-
Mephl 10308 1pH HMX. B Takom Bhae w.ai030Banbl pexn Mocksa,
Oxka, Illexkcna, numune yuactkn Cepepcxoro [onua, HoHa w ap.

B GoabmpHCTBE ¥Ke caydaeB noanopHuie 6wedsl co3AaoTca B BHAE
GoAbIIHX BOAOXPAaHHJAHLL, KOTOPHE HCHNOAL3YIOTCA HE TOJALKO Ajas BOI-
HOTO TPAHCIOPTA MECTHOTO WM TPAH3UTHOro (NPH YCTPOHCTBE WINI032
Y IIOTHHBI) , HO H JLASL APYTHX LeJeil.

Jlasi ouenks BJAHAHHA NOANOpa YPOBHEN Ha yBeJHYeHHe CYAOXOA-
HBIX TAYGHH HeoOXOMHMO NOCTPOHTH JBe KPHBHE CBOGOAHOIN MOBepX-
HocTH: 1) B OWTOBLIX ycaopuax u 2) npu noanope. OGe KpHBbie CTPO-
ATCS 110 PACXOJY, OTBEeualolleMy npoeKTHoMy ropusonty. [1pu moanope
KpHBASL TNPHYPOYHBAETCA K MHHHMaJbHOM HABHIALMOHHOH OTMeTKe
YPOBHA BOABL Y COOPYHKCHHH, COOTBETCTBYIOLLCH BPEMEHH BO3MOMKHOrO
npoxoiAenus No peke yKasanuoro pacxoxa. Ilpm Hamnyum (Bbpile 10
TeyeHHI0) APYroro BOAOXPAHWINILA, PEryJaupylollero CToK, ynoMAHYy-
THIC KPHBBIC CTPOSITCA M0 3aperyJHpoBaHHBIM PAacxonaM BOJEIL Pas-
Huia AZ Memxay OTMeTKaMu noanopnoi 1 GuETOBOH KPHBBIX AacT HpH-
pauienie ropH3OHTa, NpHYEM YBEIHYEHHC raybuisl 3a cuer MNoAnopa
COCTABHT NpHMEPHO */sAZ.
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Ecan noaydyeHHOe 3a CUET NOANOpa VBeJHYEHHE MHHHMAJILHON ra-
panThiinoil rayOuHel He yAoBJAeTBOpHeT TpeGoBaHUAM BOJHOTO TpaH-
CropTa, TO NPH HAJAHYHH BOZMOMKHOCTH CJAELYET MOBBICHTh OTMETKY H0-
HYCTHMOI HaBHraunonHoi cpaGoTKH BOLOXPpaHHANILA.

BomonorpeGaeHie BOAHOIO TpaHCNOPTAa Ha WIJIIO30BAHHBIX peKax
CBOJIUTCA K PacXof0oBaHHI0 BOALI Ha ULIIO30BAHHE M Ha TNONOJHEHHEe
notTeph M3 noAnopuuix GbedoB. Pacxon BoAb Ha MI030BaHHE Qum
MOACYHTLIBACTCH Kak npoH3Belenue o0beMa CAHBHOI TPH3MBI 1111033
W Ha YHCAO WNIO30BaHHi B CYTKH (4), nepecyHTanHoe ocpeHeHHo
Ha eauuuuy BpeMmend (c) 3a 3ror HHTepBaa. [as yMeHbIenus
3TOT0 pacxofia CJAeayer Nno Bo3aMemKHOCTH COOJI0RATh NPONYCK BCTpet-
HLIX TPAHCNOPTOB OJHUM LIJIO30BaHHEM.

Ha BceM Kackalle NLIHO30B pacXoin VYHTLIBAIOTCA OAHH pas3-— H3
HIDKHero sofloxpanuamnita. [las BONMKCKOro Kackala Ha IJII030Baliye
pacxoavercss B cpemdem 1,26 xm®/rox soawm (40 m3fc), nan 0,5%
ofbeMa CTOKa B cpefiHuil rojt, aas aHenposckoro — 0,63 km?/ron soasl
(20 mM3/c), nan 1,2%, ana Hona — 0.2 km3/rog soawm (6,4 mP/c), T. €.
1 %. ITo oTaeabHLIM CTYNeHAM KackKala NOCTYIJIEHHE BOAB H3 ULII033
sepxHeil crymeHH Q. » # pacxol Ha colGcTBeHHOe mLTI030BaHHe (m o
MOrYT ObITh PasaHYHBIMA. JTO 3aBHCHT OT TOro, KakHe TMOPTH BAOIb
peKH ABJAIOTCA OTMPABHLIMH WJAH NPHEMHBIMH NyHKTaMn aas GoJb-
MIHHCTBA TPY30-MACCAMHPCKHX H JIeCOCTJIaBHBIX MOTOKOB, 4 TaKMKe OT
pazHoctn Wi ¢ — Wi p. Jlaa uepsoro ceepxy munosa Qu =0, no-
S5TOMY Qm=Qum. «. |

[Motepn BoAB H3 HOANOPHBIX OGbeOB NPOHCXOAAT NMyTeM: a) (HIbLT-
palun U3 YamH BOAOXpaNHJAHIIA H B 00X0N NMOANOPHEIX COOPYKEHHIL,
6) ucliapeHus ¢ BOAHOH NoBepxHocTy Obeda; B) YTEUKH Yepes HenaoT-
HOCTH 3aTBOPOB IUIOTHH i ULIO30B, BecbMa OLIYTHMBE [Jsi MajbiX
pex; r) yreuku uepe3 3JaKpLiThie HanpasisioliHe anuaparst TypOui.
Bonpoc o norepsix Bofs usnoxed s ra. I11.

K mepolpusaTuam, oGecneynBaoinM cyL0X0ACTBO Ha HEILTI030BaH-
HLIX YYACTKaX HEKOTOPBIX PeK, OTHOCHTCH Perv/HpoBaHHe CTOKa H CO3-
JaHHe TONYCKOB I YBeJHUYelud PacxoloB H rayOHH Ha MEJTKOBOAHBIX
vyactkax. Ho sto poporo u He ovenb 3(dexkTHBHO, a NOTOMY ¢ 0CO-
ObIM Has3HaueHHEM A BOLHOTO TPAHCNOPTA NPHMEHACTCA PEeaKo.

Hapecred, nanpumep, Bepxuepomacknii Gefimaor — BOAOXpaHH-
miue B pafioHe neroka Boarn, nocTpoeHHoe B MEpBOil  N0J0BHIE
XIX B. H BOCCcTaHOBJEHHOE B pacUIHPEHHOM H YJAYYIIEHHOM BHIE
B rogsl Beankoin Ortevectrsenuoi soiiuul. [lpu noMouin storo BofoemMa
HCIIONB3YETCA BeCh rOAOBOH CTOK /LIl HABHIALWOHHBIX [IOMYCKOB, CO3-
AAIOLNX BO3MOMKHOCTL CYA0X0ACTBA 104TH OT HcTOoKa Boaru mo r. Ka-
auHuHa. OnHAKO NONYCKOBOE NOJUIEpIKaNne CyA0XONHBIX rayGuH Ha-
pALYy ¢ peleHHeM JpPYraX BOJOXO3AlCTBCHHBIX 3ajay BCTpeuvaeTcd
4aCTO. .

Tax, PoiGuHCKHiI ruapoyseqs npu HoOpMaasHofi pabore BXoAslLER
B €r0 COCTAB MHAPOCTAHIHH, ofecneunBan TakAKe CyloXoAHble TayGHHDI
nHa yuactse or PwoiGuHcka a0 yerbs p. Ok, xoraa eue He GblIO
[lopbrkosekoit FIC. BanaHue nonyckos oTMeyanocs H Ha GoJee oraa-
NeHHblX yuactkax DBoarn. Adanoruudnie (QyHKIHH & BBINOJHAAS

-
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Huenpol'2C nm. B. H. Jlennna (mo crpouteasersa Kaxosckoit I'9C),
4 TaKie BBHIIOJHSAIOT H3BECTHBIE MOULHBIE THApocTaHiMu Ha Kawme,
Kype, HpToime, Jony u ap.

Pasmepsl cyloXOAHLIX NMONYCKOB ONPEAEAOTCA B 3aBHCHMOCTH OT
3a/laHHOH TPaH3MTHOM (T. e. JonycKaiolleil CKBO3HOe IJaBaHpe Mo
BeeMy yuactky) rayOuHol. llpu stom pewawoniumu asasiorca HaunGo-
J€e TPYAHO NMPOXOAHMBIC, «HOPMupYOUlHe» rayOuHy nepexarTsbl.

I[1pn nojaepmxanuu TPaHCIOPTHLIX rAyOGuH HAA0 HMETh B BHAY, UTO
MEpOINPHATHA 110 NOBLIUIEHHIO HX 34 CYeT AONOJHHTEALHLIX KPaTKOBpE-
MEHHBIX IMONYCKOB H3 BhILUE JexXallero BOAOXpaHHJAHILA ABAAIOTCA Ma-
A03ppekTHBHLIME. [leao B TOM, 4TO BAHAHHE KPATKOBPEMEHHLIX NONYC-
KOB paclnpocTpaHdercs Ha cpaBHHTEIbHO HebOJblUHE paccTOsHuN,
a pasMepsl NoBbleHHd rayOHH 3a CYET TAKHX NMONYCKOB HEBEJMKH; A5
CYLECTBEHHOIO NpHpaumerus ray6un norpeGosajock Gul BOAOXpaH!-
JAHLLE ouenb HOAbIIOH ¢MKOCTH.

Orpanuyennoe BAMAHHE NONYCKOB Ha TAyOHHY BHITEKAeT u3 0Ghiu-
HOH NapaboJHYeCcKoll CBA3H MEXKy HAIOJHCHHEM H pacxofaMmu

Q=FkAh",

rae k— KospQUUHEHT NPONOPUHOHAABHOCTH; h — HamoJHeHHE NpHs3-
MATHYECKOTO pycJa C NOCTOAHHBIM YKAOHOM; n — NOKA3aTedb, HOJbLIECH
YacTbio OJMH3KHIT K IBYM.

M3 npuBeeHHOro COOTHOWEHHs BHAHO, YTO /S YBeJHUEHHS TJy-
OHHEI BJBOE pacxofl Hy#kHo yBeauuutTh Buersepo. [lostomy no Mmepe
FBE‘J’IH‘IEHHH OLITOBLIX PaACXOid0B BHH3 MO PEKEC BJAHANNE ”UII}"CHEI CTdlO-
BHTCA BCe MEHEe 3aMEeTHBIM, XOTH BOJH3H CaMoOro BOJOXpaHNIHLIA
KpyNnHeie HOMYCKH MOIYT BBI3BATb HEMKeJAaTeJbHOE [MOBBILIEHHe TOpil-
30HTOB M cKopocreil. [lonosnurensHoe nuranue Gyler Gojee 1eaeco-
006pasHbLIM JUI BOAHOTO TPAHCNOPTA, €cJaH OHO NOAKJIYACTCH B OTILEn-
HBIX TOYKAX MO JUIHHE PEKH H3 BOJOXPAHHIHUL, PACHOJOMKEHHLIX 1A
NMPHTOKAX 10 BO3MOXKHOCTH HEAAJEKO OT HX YCTLER,

Onnako npu pycje B pasMBIBAeMBIX HOPOAAX (T. €. 1OYTH Ha Beex
CYMOXOMHLIX peKaX) yKkasannoe cootHowenue mexay Q u h napyma-
ercst AeopMalnsAMy pycia B CBA3H C H3MeHEHHeM pacXofia BOMAHI.
[MogbneMy ypoBHA BOJL OOLIYHO COOTBCTCTBYeT HaMblip rpeGHeii nepe-
KAaTOB, HECKOAbKO yMeHbIIAWmuil npupoct raybunel. B pesyabrarte
npHpaueHne rayGHHbl COCTABMAET B CPEAHEM JIHLIL OKOJO0 */3 npupanie-
HuA ypoBHs. Ecan OwbiToByio rayOuHy fg, OTCUHTHIBAEMYIO OT NPOCKT-
HOro ropuaonTa Zs Ha ONOPHOM BOANOCTY, HAMEUEHO YBeJIHYHTh Ha Ah,
3HAYHT HAMO0 [OBBICHTL FopH3oHT Ha AZ=Ah:%[; ueM n onmpegeauTtca
BCJAHYMHA YCTAHOBHBINErocs nomyckosoro pacxoaa AQ. B pesyabrare
HMCEM:

ﬂn=hﬁ+‘1hr ‘Zt:=zﬁ_l_"lz: Qn__u'Qﬁ"{""&Q-

rae Ny, Zy, Qn— NpoCKTHHIE MHHUMAABHBIE TrAYOHHA, OTMETKA ypoBHH
H pacxoj BoAb MpH nonyckax [Qn cOOTBETCTBYET OTMeTKe Zy no 3aBH-
cumoctd Q@=[(Z) naa soanocral; hs, £s, Q6 — TO e B GLTOBBIX yCJa0-
Buax; Ah, AZ, AQ — npupanieHns Tex e 3JACMEeNTOB NPH NONyCKax,
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K mepoupusitusm no obecueucHnio BOAHOro TPAHCHOPTA OTHOCHTCS
TAKMEe «nyTeBble paGoThi»;

a) pycaoounllenHe - o4ncTKa (apearepa win Beero pycnaa u Gepe-
Fros OT LIPeMETOB, 3arPOMOMKAAIONIHX PYCA0: KaMmHeil, KopHeBHIl, 3a-
TOHYBIUHX GpPeBeH H T. I1.;

0) AHoyriybJeHHe — yBeaHYeHue rAyOHH B npeaenax CyaoBoro
XO[ld NpH NMOMOULH 3eMJeucpraius, YCTPOHCTBA TPOPE3H H YAAJCHHS
rpyHTa;

B) BbipaBJeHne pycjaa nyTeM CHPSM/IEHHs WIH YCTPOMCTBA BLpa-
BHTCJABHBIX COOPYMKCHHH, 9TODLI CY3HTh M H3MEHHThL HATMpAaBJIcHHE [10-
TOKa, NpHiaTh XejaeMyio popMy n raybuny cyaoBoMy Xoiy, salii-
THTh OT pasMbiBa Gepera u T. 11.

Tpancnoprhbie yc/0BHS XapaKTepH3YIOTCS KPHBHIMH 3aBHCHMOCTH
rAyOHH Ha NepekaTax OT PacXofoB BOAW. ITH KPHBBIE CTPOSATCS 1O
AaHHBIM OJIHKAHUINX TYHKTOB HaGII0/IeHHIT; HCMOJAB3YIOTCS TAKKE 11PO-
Mepbl OaKeHIHKOB H TEOPeTHUECKHe 3aBHCHMOCTH MKy pacXofaMi,
VPOBHAMH H rayOHHAMH.

Kpnsbie, npusesennsie ma puc. 10, nokaseiBaioT BeAHUYNHB pacxo-
J0B, KOTOpHE JNOJXKHBL OBITh Ha Nepexkatax no gapsarepy aas cobaio-
JI€HHs. T€X WAH HHBIX HOpMHpylouiuXx rayoun. Ha tom e pucyHke
BHAHO, 114 KaKHX lepPeKaTax clellyer yaydlinTh CYLOXOAHLIE VYCAOBHA
NyTEM 3eMJjedepnannst 4, TakuMm o0pa3oM, IPHMEHHTH KOMOMHHPOBAH-
HBIH cnocod noaaepxannd HeoOXOAHMBIX rayGHH.

Has nepexkaton, naMeHseMBIX 3eMJIeUepIIaHHeM, JOMMKHBL GBITL 1po-
BeJIeHLl HOBbIE KpuBble Ha puc. 10, uToObl YCTAHOBHTEL BEAHYNHHBI HEOG-
NOAMMBIX PAacXofOB /ISl CPABHEHHA C TAKOBBIMH B JIPYrHX CTBOpax.
Tak xKoHTpoJHpYyeTCA HaMeueHNHBI 06beM 3eMJACYEPNATENALHLIX PadoT,
KOTOpEE MOTYT OLITL H3OGBITOUNLIMH HAH HegocTatounwiMu. [Tpu onpe-
JCJACHHH JOMOJHHTEILHBIX ([MONYCKOBLIX) PACXOMA0B AJAA NMOAACPHKAHNUA
safnannofil rayOuHBl AO/MKHO YYHTLIBATBCH HapacTanue pacxolos 110
JJHIE PEKH.

Has pacuera o6beMa BOALL, KOTOPbIL AoJKeH ObiTh 3apesepBHpo-
BaAH Ha NOLACPHKAHHE CYTOXOAHBIX ray0Oul, BulOHpaercs HeCKONBKO Jil-
MUTHPYIOLLHX NEPEKATOB, I KOTOPBIX BbIYEPUHBAIOTCH TOJOBLIE il
porpadpl ezeaHeBHOr0 CTOKA ¢ HH3KHMH PACXOAaMH BOALI 3a HepHoi
HABHTAUWH (FOALI C HU3KOH HABHTALMOHHON MeXenblo AOJMHB OBLITL
B npejpenax pacueTHon obecneyenHoctH). [uaporpadw nepecrpaupa-
loTest B rpa@ukn rayOHH, Ha KOTOpLle HAHOCHTCS HOPMHPYIOULAH IIy-
Onna. 3areMm Ha rujporpadpax KayJoro rofa K3 YHCJa paccMaTpipa-
CMBIX, MOJb3YACHD KPHBOII pacXof0B, HAHOCHTCA JHHHA HeoOXOAHMBIX
pacxonos. Tak na xamxjaoMm rufporpade obpasyercs naouanb rpaduxa
Mexay daxkTHuecKkuM ruaporpadom H HeoOXOAHMBIM, daoiias o6beM
NOHNyCKa.

3a pacyerHblii rpafHK NOIYCKOBHX pacXodoB NPHHHMAETCH TAaKOI,
OpAHHATA KOTOPOro B KaXKAblll MOMEHT paBua HauOOJLINCH u3 opiai-
HaT (NONYCKOB) 10 OTAEAbHBIM Nepekatam (orubaiomas kpusas). [laa-
HIMETPHPOBAHHECM TVIOUIAJKH NONYCKOBBEIX PACcXoloB (MOJYUEHHBIX H3
PUacCMOTPEHHS nNpHHATOrO rHAporpada), orpaHHueHHoil orndawouien
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KPHBoi 1 ockio adbciuuce, HaAXOAUTCH HeoOXOAHMBIT 06BLeM AJHTEeNbHBIX
MONYCKOB JAJA NOLAepKaHuA CYLOXOAHLIX ray0mnm.

Ha ociose Toil e Kpupofi ¢ yuyeToM IpPHTOKa K BOZOXpaHHIHLILY
H MOTEPb M3 HEro ONpeleasercs peduM BONOXPAHHJHILA, a TaKKe ero
obbeM. [Ipn 310M, Kak npH BCAKOM KOMIIEHCHPYIOLLEM peryJaHpoBaHHH,
HeoOxoanMo cobaonars TpeboBaHue, uToOB eCTECTBEHHBIN CTOK, yu-
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Pacxoder Bode w3

Puc. 10. Kpusuie pacxogoe Ha nepexkarax. Pexa C, yua-
crox H—H.

TeHHBIT NpH onpeicaennn AedHLUUTOB Ha HH30BBIX, He3aperyJHpoBaH-
HbiX VuyacTKax pexu, He BKJAOYaacs Npn pacyere BOJOXPaHHJIHILA,
a NpHHHMAJCS KaK nponyckacMulil TpaHautoMm. B sakaoucHie oTMeTHM,
YyTO BOAHKI TpaHcnopT npH naanunu I'3C sBuicTynaer M Kak tbaﬁmp
orpanndenns pesuma paborTsl BOLOXpAHHAHIL W THAPOCTAHILHH.

B sepxnem Ovede B KoHUe HaBHraump, K Havamdy 3HMBI, JOJMKIL
coOMI0AATLCA 3alannble rayOuHbl Ha NOAXOMAAaX K ULTIO3aM H Ha Hx Ko-
poasx. [lpyn srom B 30nax BLIKANHHBAHHA NMOANOPA H CONPHAMKEHHA €ro
C Jiekalleil BullUe CTYNeHLbIo HEepelKko MNPHMeHsieTcH 3eMjedeprnaHue,

B nuxnesm Ovede I'2C, ecan on apasercs cpobolnbiM uau caabo-
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IIDEI]E]JTHZ‘-'I YHACTKOM pEeKH, EMI'IJIHT}'.EI_EI KoJgefaHus n ﬁlﬂ{‘:Tpl}E H3MeHe-
HHC YPOBHEH M CKOpocTell TeHeHHA B pe3yasbTaTte CYTOYHOro pery/aHpo-
patusa MomHocTn ['AC eranosarca nanGosee cyulecTBeHHBIMK. [Ipy He-
KOTOPHIX 3HAYEHHAX STHX NOKasaTeJeil CYyA0XOACTBO 3aTPYIHAETCHA H
HO3HHKAET HeoOX0ANMOCTh OFpaHHYeH s IHKOBBIX PAacXoi0B i NOBbilIe-
HUA MHHHMYMOB, XOTSl 3TO M HeBbirogHo aasg I'9C: ee ycTaHoBaeNHAaA
MOLHOCTL OyNeT HeJOHCIOb30BaHa AAA NUKOBOM yactu rpaduka na-
rpy3ok. Takum ke o6pasoM CKasbiBalOTCHA HelebHbie KoneOanna B pe-
wpume paborel 'IC, puIspiBaeMule NaAeHHEM HArPY3KH B SHeprocuereMe
B MPEABLIXOAHLIE, BRHIXOAHBIE H IPA3AHHYHBIC JHH.

[Ipu cpoGomubx HumHHX Gbedax ¥acTh MKOCTH BOLOXpanmuiniia
HCNOJAL3YETCA, KaK NMoKasano Bullle, 145 CYAOXOJHEIX NMONYCKOB. XOTA
OHH 0 NPOXOAAT yepes TYpPOHHLI, HO He COOTBETCTBYIOT Haubojee Bul-
rojHomy pexnmy I'C, BH3bIBas npemaeBpeMeHHYI0 JeTHE-0CCHHION
cpaboTKy M CHHXAas pecypchl YCTaHOBKH (Hamop u 3anmacsl BOAL) Aad
ce30Ha HanbOJbIINX HATPY30K — 3HMHI.

Pexum TpancnopTHHX NONYCKOB H YCJAOBHS pacuera HONYCKOBLIX
BOJOEMOB OcBemiaioTcs B Kuwrax [70, 91]. Bonpocwl BoawOro Tpamc-
nopra (B TOM YHCJAE H HOTPEGHOCTL BOAB JS HEro) H3J0MeHs B pa-
Gorax {11, 12].

Pwibnoe xoznicTeo

Ha pnibnoe xoasiicTBo cepbe3Hoe BO3JEHCTBHEC OKa3biBaeT ruipo-
TeXHHYECKOe cTPOHTEabCTBO. [laoTHHBI npexpamatoT goctyn peib Kk HX
HEPECTHAHIIAM M HapymaloT BOCTPOH3BOACTBO MOPCKHX I1IPOXOAHBIX
peI6 (oceTpa, CTEPAAAH, CEBPIOTH, CCMIH H ApP.), NOAHHMAOUIHXCA 144
HKPOMETAHHSA B PCKH.

Peryanposanne croka Boaru, louna, Kypu, Iuenpa u apyrux pex
OKasuiBaeT BJAHAHHE Ha HH30BHIC HENOANEPTHE YYACTEM, H3IMCHAET
YCJIOBHSL BOCHPOH3BOJACTBA puIOHLIX 3anacos. Cospannwie, nHampumep,
B Gacceilne Bouarn BolloXpaHWAHLIA NpH 3KCOAYATalliK HX Mo TJany,
nanbonee KenateabHOMY ]IS IHEPreTHKH H BOJHOIO Tpaucrnopra, na-
CTONBKO CraazKupaan Owl BeceHHiie MoJ0BOJbS B Huzosbax Boaru
B CpefiHHe No BOAHOCTH H MaJOBOAHLIE IOMibl, YTO €CTCCTBEHHLIE Hepe-
CTHJIHULA B JleJIbTe peKu He 3aauBajncek Obl. B Hacrosunee spems Kyii-
Ouitesckoe W Boarorpajckoe pofoXpaHnAulia B cpejHue no soOJAHOCTH
rojibl Jal0T NONYCKH Ha HUMKHNA VY4acToK B pa3mepe 25 Ttoic. M%/c B Te-
ueHue 20 cyTok B Mae u mione wan 43,2 kM3 Aas nofucpKaHus Veao-
BHIl PasMHOMKEHHS MOAYNPOXOAHLIX pu6 (Jewla, cyzaka, casana,
p0GAB ), COpOC 3HAYHTEALHON YaCTH 3TON BOAL MuMO TypONIL, a TAKKe
BLI3BAHHOE 3STHM CHHXEHHe HanopoB Ha AByx ['3C npusoaar
K yMmeHbuwiennio Bupaborkn uMu sHeprun. llonmxaerca n oGecneyen-
HOCTh CYAOXOAHLIX MOIYCKOR,

Cospanne Llumasnckoro sogoxpanuannia na Jony npuseao k npe-
KpauleHHio BECCHHHX 3aTOIIEHHH NMOAMEI B HHMHeM Obede B roasl
CpeiaHeid H Majgoit BOMHOCTH, B MHOroBofmbie e roisl HPOAOJAH-
I€/1ILHOCTL BeCEHHEro 3aTONJCHHA NMOHME COKPATWIACL MO CPABHEIHIO
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€ CCTCCTBEHHBIMH YenoBuAMH ¢ 60 no 30—40 aueir, T. e. npumepso
B 2 pasa.

Monu#enne yposus Boabl 3HMOIl Ha BOMOXPAHHIHILE K pesmenuyr-
ckoil FOC npuBOAHT K Maccosoil ruGean puILl, NPHIKHMAEMOit Ko IHY
OCEJLAOWNM JBAOM B Npegesax npeHeid oyYeHb IIHPOKON noiiMel.
B pecennuil nepuon cpaGorka BOAOXpaHMINLL TYOHTeNbHA IAS OTI0-
MEHHOIT 11a Meakosojbe nkpul. Ha KyfiGsmesckom Bomoxpannanuie
pectoit 1960 r. nabawofdanoch ee ofchXalne B CBH3H ¢ NMOTYCKaMy A9
OOBOIHEHHS HEPECTHJHLL B HH30BLAX PEKH.

Onpeneacndsiil yiueps poiGHOMY XO3SHICTBY HaHOCHT 3a60p BOIKI
H3 pex 1ad opomenus. Hcenonssosanne Ge3 peGo3aliuTHLIX yeTpoiicTs
MHOTOYHCJICHHBIX HACOCHBIX YCTAHOBOK H CAMOTEYHBIX KaHaJloB MpH-
BOAHT K BHIIOCY HA NMOJA B TEYeHHe OJHOro JHUbL ce30Ha MHOIHX M-
JAHApAOB WITYK MoaoAn B Husosbax Boarn, Howa, Iuenpa n KyGanu,
B Gaccerinax Kypwl, Cuiprapou, AMynapeu uw apyrux pex. Muoro Mo-
JA0/lin rnbHeT Ha YACTHX pelleTkax MOWHHBX BofosaGopoe 'P3AC.

[locTynaenne B pekn HCOUHIEHHBIX MPOMBIULICHHBIX CTOKOB, nedTi
U IIPOAVKTOB MOJEBOro Jgecocniasa GesycnoBHo nary6Ho Jas peiGbi.

Bonnas sposus Takixe npuunHser yueps puGosofcrsy. I1polykTsi
3pO3HH 3AHOCAT MeCcTa PpasMHOMeHHsl, 3UMOBAJBHBIC AMLI, Memalor
pasnuTHIO KOPpMOBOH Ga3sml.

HeoGxoauMel coriacoBannble AEHCTBHS YYACTHHKOB BOIAOXO3IANCT-
BEHHOrO KOMIJIEKCa no 00ecieyeHl0 BCeX HHTEPECcoB HAPOAHOro X034il-
CTB4, B TOM uncie u pubosojctpa. TpeOyercs WMpoOKoe NpoBeieHHe
MeponpuaTiuil o peifooXpase W CTPOrHil KOHTPOJAL 3a HX BLINOJHC-
HHCM.

[Tpn npockTupoBanun M SKenayartainn BOAOXPAHHANLL PeIKHM HX
cpaGoTKn (rayOHHa M CPOKH) M pPeXHM NONYCKOB B HHMHHI Obed
AO/KHBL COTTTACOBLIBATLCS ¢ PHIGOXO3ANCTREHHBIMH OpPradu3auHsMi.

Hapany ¢ yuiepGoM, HPHUHHSEMLIM pPHOGOBOACTBY, B YACTHOCTH
B pe3yabTaTe THAPOCTPOHTENLCTBA, MOC/AEAHeC OTKPHIBAET WIHPOKHE
BO3MOZKHOCTH HHTEHCHBHOrO PasBHTHH PLIOHOrO Xo3dfCTBA B MHOTrO-
YHCAEIHBIX O0WAPHBIX BOJOXPaAHNINLIAX,

Onnako B ¢BA3H ¢ npucnocoGiedHeM BOIOXPaHWIAMIL A1 pasBeie-
HHA 1 JIOBA PbIOBl BO3HHKAIOT JONOJNHTENLILIC TPeGOBAHHA K PeKUMY
HX paborul. He ponyckaiorcd, Hanpusmep, peskue Koaebauns yposHelt
BOAOXPAHWIHLL BO BpeMs HepecTa W Mo3ke, A0 NMOABACHHA MAJbLKOR.
OcobeHHo 3TO OTHOCHTCA K cpaBoTKe, BHISHIBAIOMIEN 3HAYHTENLHOE
YMEHBUICHHE NIOIMAAK 3epKana i oOChXaHHe OTI0MEHHOH HKpHL. 3iu-
MOIl HeJIb3sl CHHMKATH YPOBHH JIO TeX OTMETOK, NMPH KOTOPBIX BOSMOMKHO
HAH 1IpOMEpP3anue 10 JiHa MCJKOBOJANLIX YYACTKOB, WM TpPHAaBJAHBA-
HHC 3ech pMOLI B KOHUC 3UMBI MaccaMH JibJa, HAKOMMBIIErocs NMpu
AOBOJILIO BHICOKHX YPOBHSIX.

Brnioane ocyuiecTsuMo B oTHACTH YMKC JOCTHCHYTO HalnpaBJeHHOE
(opuppoBanie MpPoMBICAOBOTO cTafa pul NyTeM coslanusi Ha OGase
BOAOXPANHIHIL HEPECTOBO-BEIPACTHLIX XO3SHCTB H pPHIOOBOAULIX 3aBO-
MLOB, 3apHIDJEHHA BCEX 03Cp, NPYLOB H BOJOEMOB, OPralH3allHy rocy-
AapcTBEHHBLIX PLIOX030B I PLIGOBOAHBIX (epM B CCABCKOM Xo3siicTse.
PriGopoansie 1npyapt GOMHKHL Obith ofecnedennsl BOMOI a8 HanmodHe-
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HISL WX, TIOAACpPXKAaHusd HeoOXOMHMOM NMPOTOYHOCTH H KOMIEHCAUNN 10~
Teph H3 Hpyaon Ha ucnapenue, duasTpaunio n yreukd. Ilpn oreyrer-
BHI YTEUCK UCpPe3 COOPYHEHHS pacxoj BOAL JJAf NPYIOB COCTABJAAET
aerom 0,5—0,7, zumoit 1 afc va 1 ra naowann sepkasa.

Bonpock peiGioro xossiictBa ocsellennl B pabote [69].

Canntapnbie NONYCKH H GAAroycTpoOHCTBO TEPPHTOPHI

CanuTapHble MONYCKH NpH THAPOCTPOHTEAbLCTBE OTHOCATCA K Clie-
ninuueckomy BofonoTpeduTeN0, KOTOPEIM ABAfeTcs cama peka. Tpe-
Overcs COXpaHATh PeKy B HeoOXOAHMOM CAHHTAPHOM COCTOAHHN, AJST
HErO MONMHO ObiTh COBMIOIEHO 3aMoJHelNHe Pycaa BOAOH, NOCTATOYHAR
POTOMHOCTE C IIPHEMAEMLIMY CKOPOCTAMH R T. T

CaHnTapHul¢ NONYyCcKH He HopMmupoBanul, Huoraa nomiep:kusaiorcd
VCJAOBHS, COrJacHO KOTOPBIM pacXofipl BOALI B peKe MOMMKHEI OuiITh He
HIAE MHHHMAJBHEIX CpefiHeMecAUYHLIX pacXxofAoB B MaJOBOAHOM roAy
¢ nosTopAeMocthio oAaun pa3 B 20 mer {92]. Oanako ynoMsinytoe yc-
JOBHE He paccMaTpHBaeTcsl KakK OCHOBA K TOMY, utolul obGpeun peky
Ha TOCTOAHHOE CYIIeCTBOBAHMe ¢ TakuM Jaumurosm. Bonpoc o ToM,
B Kakofl Mepe chaefayer colJi0faTh 3TO YCIOBHE H Kakne HeoOXOdHMbl
OTKJIOHEHHA OT Hero, peliaeTcs B 3aBHCHMOCTH OT KoOHKperHBIX 00-
CTOATEALCTE, K KOTOPLIM OTHOCHATCHA JJIHHA Y4YacTKa, HYKIalollerocH
n nonycke (go Gaumailero CyulecTBeHHOTO MPHTOKA), PHIGOXO3AINCT-
peNnoe 3naveHne pexkH, 0JH30CTL ee K HaceJenioMy NYHKTY, HCMo/b-
I0BANHE BOAOTOKA AJA XO3AHCTBEHHO-OBITOBHIX HAH KYJBTYPHO-CNOp-
MUBIBEX [eJefi, KauecTBO BOAbl B ECTECTBEHHLIX VCJOBHSIX # Mpn pe-
'VIHPOBANHH CTOKA W T. 1L

Ecan na paccMaTpHBacMOM Y4acTHE peKH OoTMedaercs 3HaunTelb-
Hulll pacxof BOAB AAdA BoaonoTpebuTesedl, PacnoNoXKeHHLX HuXe mo-
TEYEHNIO, TO BONIPOC O CAHHTAPHLIX MONYCKAX oTnajaer.

BaaroycTpolicTBo TeppHTOPHIl, NIPHMBIKAOWIMX K PeKe, MOCTOAHHO
IPHHHMAETCH BO BHUMAalipne NP CHAPOCTPOHTEABLCTBC, MOCKOMbKY peKa
ABJSETCA BaXKHelwnMm saementoM Aanamadta u 6aarolpuATHON NPH-
HAAJeAKHOCTLIO HACEJeHHBX NYAKTOB, HCCTApH THTOTCIOLLHX K peKaM
Il BOLOEMAaM.

[Io BO3AMOMKHOCTH BOAOEMEI CJAeAyeT pacnofarathk Tak, uytolnl OHH
cogeiicTBoBaan GJaroycTpoiicTBy MecTHOCTH Kak QopMoil coopyieHnI,.
Tak W aksatopueii. BMecre ¢ coopysennem pomoema Gaumaililne 3a-
foJoueHnbe IOWAAH H0A#HE OHTL 3aronaensl wan ocyiens. Ilpw
peifOpe NOANOPHOIL OTMETKH M pemnma palboTel BoAoeMa He cjaeayer:
AONYCKATH 3HAUUTENLHLIX MEeJKOBOAHH B TeMJIbIH Ce30H W HOBOro 3a-
fDonaunBaiuA. beperopas 3oHa AoJMKHA NO3BOJAATH YCTPOICTBO M-
siell, BOAHBIX CTAHUHE H T. I

HezaperyanposaHHBe y4acTKu peK Takxe TpeOYyIOT COOTBETCTBYIH)-
uero yxoma. Mo kpaiineii mepe OGauxKaiiiline K HAceJEHHBIM MyHKTaM
VUACTKH peK NoJMHbl OuiTh BLINIpaBJAENbl, pacunulednl, H3dasacHul OT
apactannst 0 3aboJ04eHHOCTH,

B yciaoBuax maaHoBoro couuanneruueckoro xossiicrea CCCP no-
NOX035IHCTBEHHBIE MEPONPUATHA Ha peKaxX BLINOJHAITCA KOMIIEKCHO,.
L]
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¢ nanbonee nenecoobpasueM HCNOJL30OBAHHEM BOAHBIX PECYPCOB M4
pAna oTpacieid BOAHOTO XO34HCTBA, ¢ BHIAEJAeHHEM OCHOBHOM WM Be-
Ayuien otpacan # coGaioleHHeM HHTCPECOB OCTAaJbHBIX MpeTeHIenToR
Ha BOAY.

Tax, cymectByomune ruapoyaan sa Boare u uenpe oGecneun-
BAIOT THAPOINEPTreTHKY, CKBO3HOE CYMOXOACTBO H MACTHUHO HPPHTALHIO,
Ha [Jony (LluMasHCKHII TrHIpOy3esn) — SHEPreTHKY, HppPHraumio u
CKBO3HOE cynoxoacrso, na Kype (Muureuaypckmii ruapoysen) — snep-
FeTHKY, HPPHrallHi0 H3 BepXHEro H Humnero 6bedoB, CyaoXoAcTBO HA
HHAHEM yuacTke peku H 6opbly ¢ HABOXHEHHS MH.

Boaxoe X03#iicTBO JOJMKHO PallHOHAJbHO YAOBAETBOPATL Tpebopa-
HHSl PA3THYHLIX BO#ONOTpeOHTENElH 10 CAeAYIOLHM OCHOBHLEIM TIpH3-
HaKaM: a) MecTy npHeMa H BHIMYCKa BOMb; 6) KOJHYECTBY M Ka4ecTBy
BOJbI, B) pacnpejie/leHHI0 BogonoTpebJeHHs Mo 4acaM CYTOK, JAHAM
HeJeqaun, cesonam roja; r) HajledKHocTH BojooGecneyenus.

Mecro npneMa p BHITYCKa BOABI HMEET 3HAYCHHE AJA TOBTOPHOTO
€e HCnoJib3oBaHuA. TenaoBrie 3/1eKTPOCTAHIUNH, HATIPpHMEP, BEIMYCKAIOT
Boay noforperoit. [TogorpeB BLINycKaeMoil ¢ 3J€KTPOCTAHIHH BOJLI
CBEPX E€CTECTBEHHOIl ee TeMmepaTypel NpH NMPAMOTOYHOI CXeMe BOJO-
cHabxennn cocrasasier 8—9° C aerom, 11—I13° C 3umoii u yeeanun-
Baercs npH oboporHoH n cMewanHol cxemaxX. [Toporpes BoAw npouc-
XOANT H HA JIPYTHX NPeAnpHATHAX, UTO MellaeT HCNOJAb3OBAHUIO ee s
KOMMYHaJAbHOTO BOAOCHaOMennsi, puiGHOTO XO034MCTEa W T. O

3a0op BOAW ]I OpOLICHHS M3 BepXHero Gueda sABASeTcA NoTepei
aas T'2C, Hanporue, Boja, nponyulenias uyepes TYpOHHL WAH uepes
CYAOXOMHLIN 1103, MOXKeT OHTh HCNOAL30BAHA 1A OPOIIeHHs 13
HumHero Gweda. Ho ana poamoro rpancnopra ona takxe Gyaer Gec-
noJaesHa, ecan Boaosabop pacnoaoxen B6aH3H ycranoBku. Ecan pe-
cypesl '9C no/Kibl NOKPLIBATE AC(HIUHT BOAK NOTpeOHTENNA, pacho-
JIOECHHOr0 3HAYHTENbHO HHKE MO peKe, TO.NONYCKH ILAs Hero GyayT
HCMOJb30BAalbl THAPOCTAHUHEH W BOAHBIM TpaHcmoproM. B cefsu
€ 3THM HeoOXoAHMO cocTaBaATh Oananc H3BATHA H BO3BpaTa BOAL
B BepXHeM Obede n AJad OTASNBHHIX CTBOPOB [0 JUJIHHE pPeKH HiKe
NJAOTHHEI.

Bee sogonorpebntenn (Mau BOAOMOJAL30BATENH) HMEIOT ONpee/ieH-
HLIE TPeOOBAHNA MO KOJHYECTBY H KaucCTBY BOJBI.

Kaueereo poam, noctynaiouieii B peky nocje HCNodb30Banus ec Ha
NpeanpHATHLX, OOBUNO Pe3Ko YXYALAeTCs, NMpHYeM [Ijas MHOrHX mo-
TpeGuTeneli Boja cTaHoBHTCH HenpurojHoll. Tak, nasa MHormx npons-
BOJACTE H Jas1 puifopasBefeHusl HEIONYCTHMBI CTOYHLIE BOAR XHMHUe-
CKHX 3aBOJIOB, ]/ KOMMYHaJbHOro sogocHalmenna — mecra 3abopa
BOJbI HEMOCPEACTBENHO HHKE BHINYCKA NPOMBIIIEHHBIX HJIH KOMMY-
HaJbIIBIX CTOKOB M T. IL.

Pacnpepenenne BojonorpedJaeHHA no BPeMeHH, pas-
JIHUHOE Y Kax[aoro norpeGHTend, YacTo NPHBOAHT K MNOBBLILIEHHOMY
pacxoloBaHHIO BOIObLI HJAH BHINOJTHEHHIO JONOJAHUTEALHBIX BOJAOX03AMCT-
BeHHulX Meponpuathil. Hanpusep, ana nomaepmxanua cyloXoaHBIX
rayoHH Na HeWJI30BAHHLIX yuacTKax peK CFHApPOCTaHIHA B MNepHO
HaBuralun OrpanH4YuBaercid B BOIMOKHOCTAX CYTOUHOTO peryJjnpoBsa-

o4



HHS W Ao/ZKHA coBaI0AaTh HEKOTOPBIe KPYIJOCYTOYHBIE PACXoibl, pa-
GoTasi B 3TO BpeM#d yacTHuHo B Oa3ucnofl yactu rpaduka Harpysok.
ITH pacxoibl AOMKHB ObITH TaKuMi, 4T00LI HAa HOPMHPVIOUIUX [epe-
Karax cobuioaanncks MHHHMAJRHBIE rapaHTHpoBaHHble IAYOHHE! 110 CY-
JIOBOMY XOJy, KOTOpHI€ 3aBHCAT OT radGapura cVIoB, HX TPY30MN0ALCM-
HOCTH, XapakTepa ABHMKyulero ycrpoilctsa w T. nm. Ilpn maososanun
PeKH Ha BCEM Ce NPOTAMEHHH 3TH OIPAaHHUYCHHE CMAr4alTCs WiIH COB-
ceM oTnajaloT H ocTaercd JHWEb TpeGopaHHe 00 vyeTe pacXolopaHud
BOALI HA IIJTI030BAHHE.

Huorza BMecTo BBIHYMKACHHOIO peKHMa Bbllle JeKauledi ycra-
HOBKH NpHMeHseTcs NepeperyiHpoOBaHHE CTOKAa Ha HHKe JeKaleM
VUACTKe peKH AAf TAroTeIoMIHX K HeMy notpedureseii. Paaanunas na-
JACHOCTE BOJOOOECHEYCHHS HaJaraer OrpaHHyYeHus lOAaul BOILI MC-
Hee OTBETCTBCHHBIM MOTPeOHTENAM NIPH CHHMKEHHUH €€ 3amacoB B BOJO-
eMEe JI0 H3BECTHOrO JIHMHTA.

[Ipn npoexkTHpoBaHuu VYHTHIBAIOTCH BCe NEpeuHcaeHHBbe, MOAYAC
[IpOTHBOpEeYHBLIe TpeGoBanus BogonoTpeGuTeneil H Ha OCHOBE TeXHHKO-
SHOHOMHYECKOrO CpaBHCHHA BapHaHTos BoiGupaeTcd peuleHune, Hanbo-
Jee neaecoobpasHoe 109 HAPOAHOTO X03AACTBA.

KoMnaekcHOMY HCHOJL30BANMI0 BOAHEIX PECYPCOB MNOCBAUleNL pa-
Gotwl [24, 48, 64, 119 u op.).

§ 4. OBECNEMEHHOCTb BOJONOTPEBJIEHHA H BOAOMNOJB30OBAHHA

EcTecTBEHHBIH PEYHON CTOK, HCNOAL3YEMBIT PasTHYHBIME BOLOMOT-
peOHTeNSAMH, KaK H3BECTHO, NoJABepeH KoaeOanuasM. C NMOMOLILIO BO-
NOXpAHWAHIL 3TH KojaebaHusi CriaauBalOTCH H TeM [oJHee, ueM
OOJabIIE EMKOCTH BOMIOXPAHHANHINE MO OTHOMEHHID Ko BeeMy obneMy
CToKa B cpentuii roa. K 3roMy oGbeMy HOMMKeH CTPpeMHTLCS [10.-
HOCTBIO 3aPEryJHpPOBAHHBLIA CTOK, T. €. OJHHAKOBAH 1O rojam orgaua
pofloxpanuaniia. OIHako faxe npu AocraTodHo OGOJABMINX CMKOCTAX
BOLOXPAHHAHLL He YAAeTCH AOCTHYL [IOJHOrMO PaBeHCTBA BCEX TOMOBBIX
00BLEMOB CTOKa (NpH JIIOOOM BHYTPHIOLOBOM peXHME peryJaupoBa-
is). B. saperyiupoBannoM CToKe, XOTA H 3HAYHTEABHO pexe, deM
B CCTECTBEHHBIX YCAOBHAX, NPOHCXOAAT OTKJIAOHeHHH OT HeoOXoxnmoro
peduMa, Hapywesus ero. Hucao TakuX HapylwleHHA yMeHblIaerca Mo
Mepe YBeNHUEHHA eMKocTH Bojoxpauuanumia. CoOTBeTcTBeHHO 3TOMY
I13MEHHETCH CTOHMOCTb THAPOTEXHHYECKHX MEpOlpHATHII, TaK Kak yBe-
JAHYHBAETCH BHICOTA H 00BEM IVIOTHHBI, 3ATOINICHHE 3eMelb I T. II.

[Tpn ouens GOJBINHX 3aTpaTax Ha CTPOHTENLCTEO BeChbMa KpYMIBIX
BOLOXPAHHJHIL MOMHO NPHOAHIHTLCA K MNOJAHOMY BLIDABHHBAHHI) TO-
10BeIX 00bEMOB cT0Ka 3a MHoroserde. Ho sKoHoMuYeckn takme Mepo-
IPUATHA HE ONPaBJAbLIBAIOTCA.

B cBsian ¢ M3NOKEHHBIM MPHHUMAETCH HEKOTOPOE ONTHMAaJILHOE CO-
OTHOINEHHE MEMKAY HAJEHMHOCTLIO BOJAOOGECNeYeHHH H TEXHHKO-IKOHO-
MIYECKHMH MOKasaTeJsiMH 10 BCEMY KOMILIEKCY MEepONnpHATHH, CBA-
JAHHBIX € YCTPOHCTBOM BomoxpaHuanina. Bee BofoxossfiicTBeHHEIS
VCTAHOBKH [IDOEKTHPYIOTCH B pacueTe Ha oOlpellededHylo, 3apaHee
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VCTAHOBJACHHYIO CTENEHL HalexnocTH (rapantud) ux padoTnl no 3alan-
HOMY pPEHUMY PEeryJaHpoBaNlus CTOKA.

CAyYanx Korja paccMarpHBaercsi eMKOCTb AAfA TOBBILIeHHA Mu-
HHMAJBHOIO CTOKA PEKH, HApYLICHHe MNPHHATOrO pexiMa oaHauaer,
UTO BOAONOTPEOGHTENb MOAYYH HE BeCh rapaHTHPOBAaHHBI o6beM HAN
pacxof BoAbl. Takwe HapyIIEHHH rapaHTHPOBAHHOro pe:kHMa HasblBa-
IoTca nepeosimu. Korna pedn wjaer o BeJIHYHHE MaKCHMaJbHOIO pac-
X0ofa, NpHHATOTO JJAsi pacueta NMPONMyCKHol cnocobuocru BogocOpoca,
HapymeHHeMm pexuma Oyler NpeBbilICHHEe pacyeTHOro pacxofa, ecan
OHO NPOH30IAET.

B coppemenHoll BOAOXO3ANCTBEHHOI NPAKTHKE HANEAKHOCTh PAGOTH
YCTaHoBKH ¢ COOJACHHEM TapaHTHPOBAHHOIO pPeXHMa onpeae/sercs
obecneyennocTeio B NPOUEHTaX WAH B AOJAAX eluHuuu. Berpewaiotes
TPH PA3HOBHIHOCTH 3TOTO NMOHATHA, OTpamalollne cpelHHe MHOTOJET-
Hue 3HAYeHUN:

a) rofloBoro ofmeMa MOCTaBJACHHON MOTPeGHTENI0 BOALI MO Cpas-
HEHHIO ¢ rapaHTHPOBAHHLIM oObeMoM (obecneueHHOCTb Mo 0OBeMy oOT-
JAayn Wan BoAONOTpebaeHus ),

0) obwell AIHTENLHOCTH GecnepeGOiHHIX OTPE3KOB BPEMEHH B Te-
YEeHHE paccMaTpHBAEMOro MHOTOJIeTHero nepHoaa Mo cpaBHeHHO ¢ 00-
el ero AMHTeNbHOCThI0 (obecnevenHoCTh MO BpeMenn);

B) KOJHYECTBa LEABIX Jer Ge3 nepeGoes Mo cpaBHEHHIO C OOLLHM
YUCAOM JIeT 34 pacCMATPHBAEMBIH MHOrOJeTHHIl nepuoa WA pooGuie
3a moboe MHorosnetHe (00eclneyeHHOCTh MO 4ueay Oecnepeloinbix
JET).

[lepebie aBa mnpeacrabjacHHs OOECTIEYEHHOCTH He HMEIOT npe-
HMYULECTB 110 CPABHEHHIO ¢ TPEThHM, HO LOBOILHO 3aTPyANAIOT BOAO-
Xosnificrpennnil pacuer. Takoe BpipaxceHne oGecreyeHHoCTH Tpelyer
HAJHYHA JJAUTENBHOrO CTOKOBOrO pfjfia, a NpH pPeryiHpoBaHHH CTOKA
obecneyenocTb onpeieasieTcst Jullb B KOHUE pacuera XapakTepHCTHK
BOLoxpannanima. Ecan B pesyibTare okamercsi, yTo oDeCHCUCHHOCTh
He papHa 3aJlaHHoN, Bech pacyeT MoJMKeH OBITL Npojgesan CHOBa,
4 MHOTJIa Jla¥e HEeCKOJBKO pas, 1o coBnajgenus oldecneyeHHOCTel 3a-
JlaiHoil W noaywennoit mo pacuery. Kpome Toro, oGecrnewennocrs 1o
BpeMeHH C034acT HCKaMKeHHoe upeicrapienne o6 yeaoBHAX paGorhbl
YCTAHOBKH.

Tax, ecan zanacul BogoxpaHuanma OJH3ATCH K KoHily (8 (enpase)
H YIpOMHKAaeT NOJAHOE OTKJIOYEHHE BOAONOTPEOHTENs NPHMEPHO Ha 110J-
Mecdila 10 HACTYIJICHHA TNOJOBOAbA, TO cayxba SKCIAYaTalHu Jerko
ycrpander HajBuraiowyiocs karacrpogy. Ha ocHose aucneruyepckoro
rpauka paborsl ycranoBkn (cM. ra. VII) BosmoxkHocTh nepefost o6-
Hapymupaercs sabaaroppeMenno. BogonorpebGuremo npu strom B Te-
YeHue, HanpuMep, Tpex Mecsnen (aexabpuL—dQeppaas) Ao HacTyiLle-
HHH LOJOBOALA OTHycKaetrcsa 85% oTAaun BMeCTO NOJAHOMO NpeKpalie-
HHA ee B TeueHHe noaymecsana. flcno, yro cMAryeHne nepeGos 3a cuer
‘€ro yaJanHeHHs — OoJiee NMpHEMJEMBI BapHAHT, UCM IIOJIHOE OTK/I0ME-
Hiue poponorpebnrens. Ilpu ouenke e HaaexuHoctH palorm ycra-
HOBKH 00€CNeueHHOCTEIO MO BpPeMeHH CMATYalUui BapualT OKasbl-
Baercd MeHee GaaronpHATHBIM, YeM KaTtacrpoduueckuil.
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B npakrHke BOAOXO3MACTBEHHLIX Pac4eTOBR rapaHTHAHOCTE BOMO-
SHeprooTAaYH oueHHBaercd obecneueHHOCTHIO no uHeay Gecnepeboil-
HBIX JIET. JTOT KPHTEPHIl OTAHYACTCA NMPOCTOTON M e uMeeT HefOoCTar-
KOB, CBOHCTBEHHLIX JIPYrHM BhIpa)KeuHsaM obecrneyennocTH, KoTopue
HEpeIKO MPHBOJAATCA KakK JONOJHHTCAbHBIE XapakKTepHCTHKU JJa8 Bre-
CTOPOHHEH OLEHKH pafoTbl YCTAHOBKH.

[Ipn oGecneuennoctw, HanpuMep, P=97% uucao nepedoiinsix JeT
pasio 3%. Hns 30—40-netHero pafa AONYCTHMO HMETb B CpepieM
oanH nepeboinsil rog. Oanako NPHHUMI BEPOATHOCTH BOBCE HE KOH-
CTATHPYET NPONOPUHOHAJBHOCTH MeMAy JIHTENLHOCTLIO pachojara-
CMOr0 pALa H YHCIOM NepeboilHBIX JieT, KOTOpOe SABJANHCTCA TOJAbKO
cpeanuM A8 HecKOJAbKHX TakuX panos. B oanom 30—40-netHem ne-
pHOAE MOMeT H He OLITh, HanpuMep, HH OAHOro nepedoiinoro roja,
B JpYyroM Moxer OwTb TpH, B TpeTbeM — OAMH H T. A. ToabKo Aasd
BCCLMA AJHTEJLHLIX PALOB, B 0ocoGeHHOCTH NpH GoabuioM 3nauenun P,
YHCAO HepeGOHHBIX AET MOMKHO CHUHTATh AOCTATOUHO YCTOHYMBOIl Benw-
upHoil. Ilpn sTom ponyulenne B NpuBejleHHOM NpHMepe OJHONO nepe-
Gofinoro rofla B KOHKPeTHRIX THAPOJOTHYECKHX M BOMOXO3AMCTBCHHBIX
VCJOBHSAX BORCE He ABJAETCH 00A3aTeNbLHLIM.

Has onpenenenus ofecnevyeHHOCTH NPHMEHAIOTCH H3BeCTHLIE (op-
Myabl (9) u (10), KoTopble ABAAIOTCH NPHOAHMAKEHHBIMI H MOTOMY NC-
HOJAL3YIOTCA JIHLWL A48 OPHEeHTHPOBOUHON oOUeHKH oGecrneueHHOCTH.
Jasn Kaxosckoit ['3C, naupumep, ofuil H3 OCHOBHLIX THAPOIHEpPreTH-
YECKHX Il0KasaTesaell oueHb Majo H3MeHnsercd B 3HA4YuTeJbHOM HHTEp-
Bane obecneueHHoctell (85—95% ) no ykazanueim dopmyaas, Laouinm
pasubie ofecrnedeHHOCTH LA OJAHHAKOBBIX HJIH TNOYTH OAHHAKOBLIX HJje-
nos pana. Boroxpannaunule na p. Ockone aad nutaHus Kadanaa Cesep-
ckuii Joneu—JloubGace B D0-netHem pany nabmoaeHnil 3a CToKoM MpH
00eCICUCHHOCTH BofocHaOmenna P=97% ue umeer uu oaHoro nepe-
Gos (nasi MeHee ofeclieueHHBIX BOAONOAB3OBATENeH — opolienusa u ob-
BOJAHEHHA — B TOM K€ pPANyY aonyuiens nepebowu).

He wckamuena BO3ZMOMHOCTL, KOTAA NMPH BBICOKOI CTENeHH peryJu-
pOBANHA CTOKA H BBICOKOMN ofecneuennoctd (Hanpumep, P=97%) no-
TpefHAas eMKOCTh BOJOXpaHMINILA oKaswBaercs OoJblle, yeM 310 10-
Jayyaercs nmo HaauuHomy 30—40-1eTHeMy pagy cToka (B 0COGEHHOCTH,
€CJIH TAKad eMKOCThL NOATBEPAAACTCH 34 JIPYIHE I'OJh HAOMOeHHiT No
Apyroii pexe, HaxoadAuweiics B aHaJorHuHblX (usanko-reorpaduuecknx
veaonuax). IIpn sToM Hano HMeTL B BHAY, 4TO 3aflaBaeMan oGecrneyex-
HOCTb OTHOCHTCHA He K BCJAHMHHE CTOKA, a K BOAOXO3AHCTBCHHOMY pe-
3yJALTATY PeryJHPOBAHHA — FAPAHTHPOBAHHON TOAOBOH oOTAA4YC BO-
NOXpaHuaHia WA rapantHpoBanioMmy rpaduxy ronosoit BepaloTKH
SHEPriuu.

IDTH N0Ka3aTeJH 3aBHCAT He TOJABKO OT PeHMAa CTOKa H eMEOCTH
BOJOXPAHHIHULA, HO H OT CXE€Mbl PEryJHpoBaHnA N Xapakrtepa padoTul
yeTaHOBKH. B ogHOM u TOM e paay daxruyecKux HaGmoXeHul Bogo-
XpaHuaume, paboramouee aad BoJdocHaOMeHHA, MOXer BoBce HE
uMeth nepebosi, a I'AC, paborawulas na ToM Ke Croke, MOMET HMeTh
nepeGoll, B oco0eHHOCTH ec/ii ¢ MpeAbLAVILEro rofia BoJoXpalinanie
0Ka3a10Ch He3anoJHeHHBIM: B NEPBOM C/yuae 3HadeHHe NMeer TOJLKO
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KOJIMUECTBO OTIABaeMoil BOAbL, a BO BTOPOM — elile W Hanopsi. [lo-
CACAHHE MOryT OBbITh H3MEHEHL MNPH Ha3HAWYCHHH HHOFO IL1aHa pa-
Gorel ['3C, uTo orpamaerca u Ha obecneucHuocTi (K BHGOPY obeciie-
ueHnocTH padorot '29C Mu BepHemes B § 32).

[Tosromy oGocHoBaHue 11 NpoBepKa IPHHATON 0BeCTeyeHHOCTH npo-
H3BOIHTCH HC npocto no ¢opumyae (9) uauw (10) aas pesyabtarta pe-
FYJAHPOBAHKA, a4 C YUETOM KOHKPETHLIX FHAPOJOrHYCCKHX M BOAOXO3HI-
CTBEHHBIX VCJAOBHI 1 ¢ [IpHMeHEHHeM JOMOJHHTEALHEX oOoburennil.
K taknm oGoluennss oTHOCATCS:

a) aHanH3 B3aNMOAENCTBHA BOXOXPAHHAHILA ¢ BAPBLHPYIOUINM CTO-
KOM NpPH BBICOKOIl €ro 3aperyaupoBalHocTH (eM. ra. V);

0) ycraHopJeHHe (Ha OCHOEE TEOPHH BepOATHOCTEN M CTATHCTHUe-
CKHX NapaMerpoB) BeJIHYHH CTOKA, ONPEAESIOMIHX peXuM padoThl
YCTanoBKH 3a rojl, MeKeHb Wiau OoJee KOPOTKHE OTpPe3KH BpeMeni
(B 3aBHCHMOCTH OT 3alaHns 110 BOLONOJb30BaHHIO) NpH HedoJAbIIOM,
Ce30HHOM PEeryJHpPOBAHHII CTOKA,

Huorna ananornudoii o6paGorke HOABEpPraeTes NPOAVKINA BOLO-
XO3AMCTBCHION YCTAHOBKH, HanpuMep sneproeuipaborka ['IC win pas-
Mep soacotaadn [70]. Oanako Takoil npueM koHTpoas obecneyellHOCTH
HMEET MeHbIlHe BO3IMOXKHOCTH H JONYCTHM B OCHOBHOM MpH MaaoM
PEryiHpoBaHui CTOKA, TAK KAK 3aKOHOMEPHOCTH H3MEHEHHH [IPOIVE-
UHH BOMOXO3AICTBEHNON CHCTeMBl He SIBJASIeTCS MOCTATOMHO Onpele-
JIEHHOH H 3aBHCHT OT [JONOJHHTE/BHBLIX, 3aHaBAEMBIX OOCTOATEILCTE
(mponyckHas cnocobHoCTL TypOuH, mjan paGoTel BOMOXPAHIIHILA
H.T. 11.).

OGecneueHnocTs BOAO- WM SHEProoTAAYM 110 YHeay Gecmepedoil-
HBIX JIET SIBJASETCA OCHOBHOH BOJAOXO3AHCTBEHHOH XapakTepHCTHKOIL.
Ona BuiGHpaerca BO BceX CJaydasx, KOrja YCTAHOBKA BBINOJIHSET MHO-
FOJIETHEE HJAM JIOCTATOMHO IJAYOOKOE CEe30HHOE peryJupoBaHiie CToKa.
OnHako H B 3TOM cayuae roloBoll DEKHM BOJIO- HJH HEProoTiayH
CBA3LIBAETCH € 00eCcneyeHHOCTLIO 10 YHeay GecnepeSofiHbIX JET, a BMe-
CTE C 3TUM HPHBOAATCH XPOHOJOTHYECKHEe rpad)uKu B KpHBLIe [POA0.-
HHTEJNbHOCTH PAacX0/0B, HaNnopos, MOIWHOCTEH W YPOBHEl BepxHero i
HuAHero Obedos.

Aas yeranoBok ¢ HerayGOKHM peryJHpOBaHHEM CTOKa M 1IpH Of-
CYTCTBHH PEryJupoBaHns o0ecrieyeHHOCTb HX BOJO- WM 3HEProoTilayil
HACTO NPHHHMAETCH 110 NPOACIMKHTEABHOCTH (M0 BpeMeHHu).

OGecneyeHHOCTb PasaHyHBIX THAPOJOTHYECKHX 3JEMEHTOR (pacxo-
0B, YPOBHEH H T. Il.) B €CTECTBCHHBIX YCJOBHAX BOAOTOKa OLEHHBA-
eTcst 10 yueay OecrnepeOOHHLIX JeT, a TAKMkKe 110 BpeMeHH B ipeflenax
Ce30Ha, rofa HJaH MHOroJeTHS.

& DOBCHHBIT peAHM JAd BOJHOTO TPaHCHOPTAa Ha eCTECTBCHHBIX I
3aperyaHpoBalibX BOAOTOKAaX OUEHHBARTCA MO MHOTOJETHENl KpHBOIl
HPOLOJAKHTENBHOCTH YPOBHEH 32 HABHrAlMOHHLI neproa. o npu pac-
yere BOAOXPAHHJAHILA A HABUTAUHOHHBIX TOHNYCKOB [IPHHHMAETCH
pOecneueHHOCTh 1Mo yucay dDecnepeboiiHEIX J1eT.

PacecMoTpennble pasHOBHAHOCTH OGECTIEYEHHOCTH 1PH OAHHAKOBOM
HX 3HAYeHHH He 3KBHBAJCHTHBI no cywecrsy. Tak, oGecneseHHoCTb
poftocHabKeHns B 95% OecnepefoiiHbX JeT BOBCE He paBHOLENNA
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959 -noll GecnepeGofiHOCTH 1O BpeMenH WAH 110 00BCMY OTHVUIEHION
Boanl. B Kamaom u3 nepeGoiiheix jer (o0umiee 4Heao HX B AaHHOM
cayyae pasio DY) nopmaannoe cHaGeHne Gyaer Hapyweno JHilb
B lIpeleax 4acTH rofa, la M B S5TO BpeM# OHO He TpeKpaTuTcHd,
a4 TOJbKO noumsntes. CheropatenbHo, UMCA0BOE 3Hayeline obecneven-
HocTi  GecnepeboiiHoro BoJocHaGIKeHHS, OleHHBaeMoOe [0 BpeMeHH,
a TeMm Oojee no ofLeMy BOLOOTHAYH, 3HAYHTENBHO Bbilue obecieden-
HOCTH MO yneay GecnepebOAHBIX JIET.

B npunuune 3sxavenne oOecnedeHHOCTH BOAO- H  3HEProoT14uls
NOAMHO 000CHOBBIBATLCH IKOHOMHYECKUMYH coolpamenusmu. B ocuose
STOr0 HOPMATHBA JICKHT CONMOCTaBJeHHe YUep6os, BH3bBaeMbIX orpa-
HHYEHHAMH B JOCTaBKe NOTPeOHTeMI0 BOJAB, ¢ 3aTpataMi, HeoGxoaH-
MBIMI 435 COKpautenus orpaiuwyeHuii. Oxnako Takoe o00CHOBaHHE
CBA3ano ¢ OOJbIIHMH METONHYECKHMH W TeXHHYECKMMU TPYIHOCTAMU.
(Ociosioe sarpyfHeHHe 3aKI04YaeTcs B HeonpefejelHocTH pAlda dak-
TOPOB, KOTOpbIE HAaJL0 Y4YHTHIBATH TPH OUEHKE HAPOJHOXO3ANCTBEH-
Horo yiep6a, Bu3bIBAEMOTO BBIHYMASHHBIMH OrpaHHMCHHAMH BOAO-
sneprociadmenns. Taxkas Heonpele/leHHOCTb BOSHHKACST MNpH oleHKe
BO3MOMKHOCTCH 3KOHOMHH BOARL, MPH YCTAHOBACHHH OYEpPEIHOCTH OT-
KI04eHHd notpebuTesieil, npu yuyere SKOHOMHUECKHX MOCAeACTBHII €O-
KpalleHnst HX NPOAYKUHH H T. . KpoMe Toro, HMeiOTcs BaHble BOLO-
HoTpednTeaH, KOTOPHM CBOHCTBEHHH CAeAYiollne ocoOeHHOCTH.

I. Hopma ux BojonorpeGiaeHHsi He MoxKeT OBITH IKOHOMHYECKH
obocHopaHa. KoMMyHanbHOe BOJocHAGXKeHHe, HanpuMmep, NPHHIINMH-
A7LI0 HE J0NYCKAET SKOHOMHYECKOTO MOAX0AAa K BulOpy HOPMEI Il ee
obecneyeHHoCTH. Yiep6 npH OrpaHHYeHHH BOAOOTAAYH 3TOMY noTpe-
OGuTea CBOAHTCH HE K COKpalleHWio NPOH3BOACTBA, a K HeyaoOcTBaMm
HJIL JTHIICHHAM, KOTOPEIE HCNBITHIBAET HaceJeHHe,

2. OnTuManabHaa HopMa pacxofa BOAB H NMOCJAEACTBHS OT €e Co-
KpaueHHa HeHsBecTHH (puiOHOe X03diiCTBO ¢ NPOMBICIOM NPOXOXHBIX
I noAynpoxoAHelx pui®é B HusosbAx Jluenpa, Moua, Boarn, Kypw,
Ypana u Ipyrux pek).

Hopma somonorpefiennst HenocTosiHHa W HeonpejeneHHa, Tak
KaK HeYCTOAYHBO CBA3aHa ¢ MOKA3aTeAsMH KAa4ecTBa BOMAbI, He HMelo-
HIHMH YETKHX 3HaueHHid H BO3HHKAIOWIHUMH HHOrAa CTHXHiHO («lupeTe-
HHC» BOJALI, MPO3PAYHOCTh €€, BKYC, 3anax H TAaK Ha3blBACMble «I10MYy-
CTHMbl€» KOHUEHTPALHH PACTBOPCHHBIX BeHICCTB, HEe MNOLAAWIILHECH
sKoHOMHYEeCKOMY obOocHoBanuio). [TostoMy 3atpaThl, HanpuMep, Ha CoO-
OpPYIKEHHE BOMOXPAHWIHILA /IS HONYCKOB KaK CPefCcTBA VJAYYIICHUS
KAueCTBa BOIbl HHMKE JEKALIero y4acrka pekH, HCNoJAb3yeMmMoro As
pogocHaGaennda, OaaroycTpoilcTBa, CNOPTHBHO-03MOPOBHTEABHEIX H
APYrHX 1eJed, He MoryT ObITh MPOTHBOMOCTABJEHLI COKpalUeHuio Ka-
KOro-T0 3KOHOMHYC¢CKoro yuiepba, OnBiero ao yJayulieHnnsa KauecTBa
BOALI Ha 3TOM Y4YacTKeE.

B nonoGHLIX caydadax ponpoc o yaydlleHHH KayecTBa BOMLl 34
CYCT IIOIIYCKOB HJH APYFHX MCPONPHATHI MoMKeT pemarscd JAHulh B 34-
BHCHMOCTH OT MECTHHIX ycaoBHit (cM. § 3) M Ha ocHOBC HaGAIOACHHI
14 BOJAOTOKOM MPH pPasiblX PacXolax BOJABl H peXUMax MeTeopo.ioruye-
CKHX 3JeMeHToB. Takol BONPOC MOMKET HMETh TEeXHHKO-3KOHOMHYECKOoe
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o00OCHOBaHHEe JHIUL B CMBICAE BHABJeHHs o0mell npexecoobpas-
HOCTH H NPHEMJEMOCTH TeX HJAH HHBIX MEeponpuMATHi u HeoO6XOAHMBIX
JA8 HUX 3aTPaT B KOHKPETHBIX YCJIOBHAX,

To e OTHOCHTCA M K VKaszaHHbM B nn. 1 H 2 BoAOnmOTpeOHTEIAM,
JJA KOTOpPHIX peualollee 3HAYEHME HMeeT BeJHYMHA pacxoda peyHoll
BO/B!, a PErJaMeHTalus ero B 3aBHCHMOCTH OT KauecTsa BOJAL B Ha-
JUYHEIX MPUPOAHLIX VCJAOBHAX He BO3HHKAET,

OcobennocT BojooGecneuyeHHd T[OJAHBHOTO 3eMJele]Hs COCTOMT
B CJAeIVIOLEM.

1. Opomenne — caMblil KpynHuil BodonorpebHTeJb B CTpaHe,
B GoaswinHCTBE 3aCVULINBHX pailoHOB He XBATAeT HMEIINXCH BOI-
HBIX pecypcoB A48 OpOLIEHHA BCEX 3€Meab, HCNBTHBAIOIHX HeJZOoCTa-
TOK BO BJjare.

JoHsi
YONANCHENUR:

Habeimoywo 0
8ANaHCHAR

&3
BaaxcHas ; 10 = “ 2
%

Cnabo -%g —1 3
JOcywAUsaR |
3ocywauean %/ ——o5—— 10 i

Ovene i A5 38
JACYW AUBAR 11 5

Cyxan 20 78

% &
Ovewe cyxar Mowmu 100

I
0 50 100

Bepoamuoecmb, %

HC. - WOATHOCTE (Y Ja3 X, Af : Wl VXHX ] OHaM VB3 K-
¥ 12, Bepoarno (%) BraMuBX, IACYWIANBHX W CYXHX JeT N0 30HAM YBAAK
HeHua.

Foaw: J— na0MTONND BIAKHWE, - BI&WHHE, J-— cnafolacymansue, 4 — JACyllIHBWE, §—
DeHE 3ACYLIIARBEIS, O — E‘}'.‘UIL‘.

2. EcTecTBeHnoe yBJaMHEHMe C CeBepa Ha 10r najaer NocTeneHHo.
I. T. 3y3uk [41] spiaenser ceMb XapakTepHuIX 30H, pasanyHBIX MO CTe-
neHn yeaamHenns (pne. 11). B xamaoi n3 HEX HMEIOTCA 3acCyILAHBbIe
W BJAaXKHEE TOIbl, pasauyawupecs dacrortoit nossaenRud. Tak,
B cpelnelt (M3 ceMH) 3acyllaHBOIl 30He YHCAO CYXMX JIeT COCTaBaser
109, ouens sacymwansux 259%, sacywausbix 35%. Jdaxe B n30uTOUHO
BJAAMKHON 30He OmIBalOT roaw 3acywausse (5%) n caaGosacymanbbie
(10%). Cyxast n ouenb cyXas 30Hb! COCTOSAT NMOYTH HEAHKOM H3 CYXHX
H O4YeHb 3aCYUIAHBHIX aeT (puc. 12). 3

3. Bo Becex 30HaX HeQOCTATOYHOTO H HEYCTOHYHBOTO YBJamHEeHHA
opolueHie BHINOJIHAET ABOARYIO POJib— NONOJHEHHE BJArH H PEryJ’aH-
poanue paary B nouyse. [Tepsas pojb OTHOCHTCS K YBEJHYEHHIO MpH-
x0aHofl yacTH BoAHoro GanaHca W OUeHHBaeTCA NpAMBEM 3ddexToM
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OPOILIEHHS MO COOTHOUIEHHIO MeXKIY o0beMOM 3aTpadeHHoll Boau H 10-
NOJHHTEJBHEIM YpoxKaeM, T. e. Nno Kospduunenry sogonotpedieHus.
ETt}pﬂH PoOJaE 1O CBOeH 3HAYHMOCTH OYeHb 4YacTo NPeBOCXOIANT ﬂPﬂMﬂﬁ
bdext or opowenHs. 3acyULTHBBI NepHoA, NPOLoKAKOWHIICA
B Mae—HIOHE BCEro Jullib ABe-TPpH AeKaabnl, OuiBaeT naryOHbIM I8
PAAA KYJAbTYP, XOTA B LEJOM 3a MepHo] BereTallHH OCaiKoB BbIIAJAET
aocratouyno. [IpH sroM paxe HeGOABIMOA peryaHpyloM NOaNEB
(100—200 m3%/ra) momeT cnacTH ypomail H NPeaoTBPATHTD €ro CHiime-
Hue. ddert Takoro noauga o6ycJAOBAHBAETCA, KOHEYHO, HE TeM, YTO
3T0 Ha 3—5Y% yBeanuusaer obllee MoCTyNJIeHHWe BROJH B NMoYBYy. baa-
rogaps TakoMy noJauBy obecneynsaetrcd 3Q@eKTHBHOE HCNOIb3OBAHNE
3a pererauxio 3000—4000 M3/ra ecTecTBeHHBIX OCAMKOB, BBINALAIOUINX
Hepefiko c nepepuiBaMu, nary0HBIMH A48 Vpoxiad.

HanomenHoe B nn. 1, 2 u 3 no3poasier cienaTh onpefejeHHble Bli-
BOJAB 0 BOLOOOECTIEYEHHH NIOJIHBHOTO 3eMJee N HA.

B 3omax HeaocTaTOYHOro W HeyCcTONYHBOTO VBA&MHEHHA CpelHne
OPOCHTE/JBHBIE HOPMB, KaK H3BECTHO, PAa3iHyHBL: B CVXHe TOJbl
5000 m3/ra u Goaee, B sacywaussie 2000—4000 m*/ra n Bo BaamHBE
500—1000 m3/ra n menee. B oGuwem cayuae geqao o6CTONT Tak, 4To NpH
HeZOCTATOMHON Moga4ve BOAbLI Ha OpOUIEHHEe MNPHUXOAHTCS npHderarthb
(B 3aBHCHMOCTH OT MECTHBIX YCJAO0BHH) AN K YMEHbINEHHIO NMOJHBHBIX
HOPM, HJIH K COKpallleHHI0 MOJAHBHBIX IJomajeil. B obfoux cilyuaax ne-
pefoH NPHBOAAT K YMeHbIICHHID TNPOAVKUHH CelbCKOro Xo3falicTea.

Kasanocs 6w, uTo gaa ofecrneueHysl MOCTOAHHBIX 1 VCTOHYHBBIX
VpOiKaeB HPPHTallHOHHYIO CHCTEMY CJAelyeT PAcCUYHThIBATL Ha OpoOCH-
TEJABHYIO HOPMY CaMoro cyxoro rojaa, Hanpumep Ha 5000 m3/ra. Ho ra-
KHE Troibl B 3acCYWIMHBON 30He cocraiafiorT Toabko 10% Beex mer
(pue. 12), u nponyckHas crnocoOHOCTE CHCTEMBI B 3TOM cayyae Ovier
NOJHOCTBLIO HCNOABL30BATBLCA 3Jech Toabko | pas B 10 Jaer; B ocradas-
Hoe BpeMs oHa Oyaer paboTath HENOAHOI MOMIHOCTLIO, 4 B HCMOJAb-
3yeMOM 1/ OpOILUeHHS BOLOXPaHHJHUIE 3HAYNHTEJLHAS YacTb NPHTOKA
noiiner Ha copoc. (Ilpu sabope BoAbl u3 pexu cOpoca He NPOHCXOINT,
HO CHHKeHle Boao3abopa — 3TO TAKad e noreps npH opolueHuyd, Kax
H cOpoc.)

Ecnn pacuer aas Toil e 30HLI NPOH3BECTI MO CpefHell HOpMe, Ha-
npusMep 2500 m°/ra, To chcTeMa OyAeT HCNOJAL30BAThHCH NpHMepHo Ha
75—80Y%, HO B OueHB 3aCYUIIHBBIE W CyXHe Troibl, T. €. B 309 Jer
Heab3fl OyIeT MoJAYYHTb 3aLaHHOTO BBICOKOro ypoxad. Bosmomuo u
npoMexKyToYHOe HanboJiee pacnpocTpaHeHHOE pellleHHe, NpH KoTopoM
yacth Jer (10—20%) obGecneunBaeTcsi NOHHAXEHHOH, 4 BCe OCTajbHble
rofibl — [OJAHOH opocHTeasHOl HopMol. Ilpn takoi cucreme BoaooGec-
nedeHnA opollaeMas MA0WAAbL YBEJHUHBAETCH TPHMEPHO BIBOE IO
CpaBHEHHID € pacyeTroM MO HOpMe cyxoro roga, a obuiad npudaBka
MpPOAYKLUHH BospactaeT Ha 70—80%; [41].

Bonpoc o pacdyeTHOH NPONYCKHOH CNOCOGHOCTH OPOCHTEALHON CH-
CTEMBI, BEJHUYHHE MOJHMBHOrO Maccusa i oGbeMe BOAOXPAHNIHILA AJA
HEro B KamAoM KOHKpPEeTHOM cJyyae pellaercs B 3aBHCHMOCTH OT BoO-
focbecneyeHHOCTH pafioHa, cOCTaBa KYJALTYP H IKOHOMIUECKHX [10Ka-
satesell opomaeMoro 3semaeieaHd. IIpH sToM Bceraa HeoOxolaHMO
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AoOuBaThesl Hanboaee NPOHIBOLHTCALHOIO HCMOAB30BANHA OPOCHTE/b-
HOH CHCTEMBI.

B roaul He oO4eHb CyXHEe CJAelVeT paclIUpATL OPOCHTENbHVIO I110-
niafis, NEepexofs K NOJABHXKHON (BuOOpPOYHOI) CcHCTEMe OpoileHHs
Ha Goasmeii naouLafu, 4eMm 1pH craGHAbHOM OpPOLICHHH B CpaBHH-
TCALHO PeIKO NOABAHIOWEMCH pacyeTHOM rofly. 3To AaeT 3HauHTe/lb-
Hel 3KoHOMHYecKHil 3QdeKT He B OTAeNbHOM roay, a B 00JbIIHHCTBE
JeT, KOrjia clcTeMa H HacocHad cTaniud ObAH Obl MoJAyHarpyKensl
H BOJAY H3 BoAOXpaHuixuia npuupioch 6w cOGpacwpaTh (WM He 3a-
GupaTbh K3 pekH), Xord BOAN3IM NMEIOTCA INIOUAAH ¢ KYJAbTyVpaMu,
TpeOYIOUHME 110JIHBOB.

B ornenennu coexosa «Masaks» (YCCP) ormeueHo, 4ro upu nenodb-
30BAHNH 3afaHioro JuMura Boasl u3 Huryaeukodi cueremnt npum cra-
GuabHOM opomennd Moxuo noausate 400 ra mu3 obwell naowagH
1200 ra, a npu NOABHKHOM OpOUIeHHH BHIGOPOYHBIC HOJAHBBL MOXKHO
npou3BodutTe Ha Bcex 1200 ra B 3aBucHMOCTH OT MOTOAHHIX 1 XO38il-
cTBeHHBX yeaosuil. Iloans npeumymtectsenno foJiee HEHHBIX KYJbTyp
(caxapuoii cBeKJAB, OBOWHBIX), cafoBp W naomanef, wnHanbo.ce
HYAAAUHXCA B AONOJAHHTEABHOM VBJAAKHCHHH B KAMIABI TanNbli
nepuojl obGecneynnaeT BHICOKYI0 3PPEKTHBHOCTL OpPOUIAEMOTO 3eMe-
Aeand. A Haauune nJoniaan AAA NOABHMKHOMO OpoweHuHd, B 3 pasa
Goabluell no cpasHeHHio co crabuaenoll (KosbduUHEHT NOABHAHO-
¢t 3, B Actpaxanckoil obaactu od 6anzox K 10), N03BOASET LWIHPOKO
npumMensts BeckMa sddexkTunibie n Aelllesbie BJAro3apaliKoBbie MO-
JUBL! TIOJl 3ePHOBLIC H APYIHE KVJALTVPH, a Takxe OpoOlUcHHe TOMKINB-
HLX nocesos [41]. 1o maer BO3IMOMKHOCTE YAJAHHHTE Ha 2—3 MecdAlla
MOJUBHON I€PHOL H NOJIHEe HCNOMbL30BATH COOPYXKEHHH, NPOH3ROICT-
BEHHVIO MOIIHOCTb CHCTEMBI H BOJANBIE PECYPChl HCTOYHHKA.

Hapsny ¢ stuMm spekTHBHOCTh HCIOAL30OBAHHA BOAHBLIX pecypcoB
cAeAVeT MOBBICHTL [IYTEM CHHMKEHHS NOoTepbL BOAe Ha (uIbLTpaumnio,
HeLonyneHus cOpocoB ee H3 CHCTEMBI, BHEAPCHHS PAllHOHAMBHOI TeX-
HHKH NoJauBoB 11 T. . MuorooGpa3sne NpHBEACHHBIX YCJIOBHI oTpaxKa-
eTcsl 1a BeanunHe ofecneucHHocTy opoennd sojoil. [lostomy obecle-
YeHHOCThE B 3TO{l OTPACAH LpHHHMAETCH B JOBOJLHO UIHPOKHX Hpele-
nax — 75—95% (no uncay oecnepeboOHHBIX JeT), NpHYEM AJaf XJ0MKa
H CalOBO-OrOpoAHOro X03AficTBa oHa JA0AMKHA OLlTe OnHEe K BepX-
HeMy Mpeeny.

[Ipompiuienitsie NpeinpUATHI OTIHYAIOTCA [IOCTOAHCTBOM pacxoia
noTpebaseMoil BOAB W KOJHYECTBA BHLINYCKAGMOH TNPOLYKINH, a I0-
TOMY B pAJe CJayyacs [IPeACTABIACTCH BO3MOMXKHLIM YCTAHOBITH yuiep0
AJIA (POH3BOJICTRA, NpuxoasuHiics Ha 1 M* Hefonannoi Boasl. Ivenno
TAKa# OUeHKa vinepda neodxoauma Aad 3KOHOMHYECKOro ofocHOBAHNA
obecnmeuCHHOCTH MPOMEBILIEHHOTO BOOCHAGMKCHIHA, Dﬂ,HHED B 'I'pEfﬁl}"‘
eMoli 110J10Te 3TOT BONPOC NOKA eue mato paspadorau [61].

[louT Bce OTpacaH LPOHIBOACTBA MONYCKaKT Ge3 CyulecTBeHHOro
cokpaueHus NpoAYVKuun 6ojee WIH MeHCe 3HAYHTEJNBbHYIO IKOHOMHIO
pofpl. Jas MeTanaypruveckoro KoMOHHATA, Mo JAHTEpPaTYpPHbLIM Aau-
HLIM, NIPH NPAMOTOUHOI cHeTeMe BOAOCHAGMKeHHs YMEeHbLLUICHHE Nojaun
point 10 15—20% HOpPMEI He BLI3LBAeT elle CHHMKEeHH: NPOH3BO/IH-
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TEALHOCTH, a nupH obfoporHOM BOJOCHAGHKCHHN yMeHblICHHE MOXAYH
cpexell BoAbl (nognutku) go 5—I10% uHopMmbl yxyauiaer ycaophs pa-
OOTH MPeAnpHATHSA, HO He CKA3LIBACTCH HA NPOHIBOAHTEJALHOCTH ero
ocHoBHBIX 1exoB. [laapuefillee coxpauienne rapaHTHPOBAHHOrO pac-
X0/la BOJbLI CHHMKAET NPOH3BOAHTENbHOCTH W NPHBOAHT K OCTAHOBKE
ATPETATOB WM HeAblX npouspoicte. [Ipumeprio Takie oGCTOHT Aeno
npu BopocHabmennn I'P3C w apyrux kKpynuwix BoZonotpedGurieef.

[IpanpiM caeficTBHeM nepe6oeB MpPH HCMOML3OBAHUM THApABTIeE-
CKOIl 3HEPTHH SABJAACTCH COOTBETCTBEHHOE YMeHbLIeHHe MOIIHOCTH M
puipaGoTkn sueprin I'C.

Pacuernas oGecneuennoctb patGornl ['IC, coraacio nceaenoBannam
[52], 3aBHCHT B OCHOBHOM OT IVIOTHOCTH rpaduKa HarpysKin cMelanHoi
SHeprocHcTeMul, yaeabHoro seca '2C B ee cocrase, creneHu peryJsin-
pOBAHHA CTOKA BOAOXpaHuanuieM. Yem 1morHee rpaduxk Harpyskn,
yeM BBHINEe yAeJbHEl Bec I'DC B cuHereMe u CTelCHB peryaHpoBaHMs
CTOKa, TeM DoJbile Joa#HAa OuTbh obecneueHHocTs padoru [3IC.

[Ipn obulyHOM THHE NPOMHIICHHON HArpysku, Heloabiiom (A9
20%) yneavHom Bece 'DC B cocraBe CMELIAHHON 3SHEProcHCTEMB M
HEBEICOKHX (Ce30HHBIX) CTeNneHsx peryJupoBanua croka obecneyc-
HOCTh, onpefedsomasi suibop Mowmwnoctn 'AC, pasua npumepHo 70—
80% (mo uwmcay Oecnepeboiinpix gaer). [lpu nNoBBILEHNH YAEJLHOTO
peca I'DC B cucTeMe HapALy ¢ MHOrOJETHHM PeryJHpOBaHHEM CTOKa
loBuiLIaeTC M obecneycHHoeTb Ao 959 n Gogee.

C. H. Kpuukuit 1 M. @, Mekear [6]1] npusoaar pesyibTarsl HeKo-
TOpBEIX paboT, NOCBAIIEHHBIX SKOHOMHYECKOl ouenke nepedoen. Tak,
Hanpumep, yuepbu ot orpanuvenns sogonorpebaenns ua 1 wm® 1. e
yiaeJdbnble yilepOwsl, HanpHMep, AJA MeTAJAypruueckoro KomOuuara
OPHEHTHPOBOYHO COCTaBAAOT 2—3 py6/M3, mas CeabCKOXo3ffiCTBeH-
HOro OpOLLCHHA 3eMedib ro-poctoka Epponeiickoit tepputopuu CCCP
0,3—0,5 py6/m?, naa I'PIC Henonaya cBelKeil BOAL Bbi3biBaeT yuepd
B paamepe 10 py6/m3, ecan yuepb orT yMeHbINCHHA NOCTABKH JHEprin
Ha 1 KBT-4 ouennts B 10 Kon. # cuurarts, 4re Hefocratox | m? cae-
el BoJbl NPHBOAHT K CHHMeHHI0 BeipabGotku sueprun Ha 100 kBt -u.
(B To e Bpema gaa I'3C npu Hanope 20 M yuepd cocraBasier
0,04 xBr-u, wan 0,4 kon/m3.) B pabore [25] nokasano, uto aaa npu-
BENEHHBIX YCJAOBHI YAOBACTBOPCHHE Ha3BaHHBIX BoAoNoTpebuTe el
IKOHOMHUYECKH ONPaBALIBAET CACAVIONLYI0 o0ecneyeHtocTh 0TA1auyH;

IMpu ymepGax IL'!E- py6/m® soaw (mppwraums) . . . . . . . . P=80-948
i " 20 T B (npoMOpeanpHATHA) . . . . P=96+99%
L] K lﬂﬂ 83 1] {rPH—E} . . 5 B & & LA L P;w%

Jacce HHMHHe 3HaAUCHHA P OTHOCATCA K BapHaHty ¢ J0pOruM BO-
NOXPAHWAHILEM (C NOBLIEHHON CTPOHTENBUON CTOMMOCTHIO, MPUXO-
nautefica Ha | M* eMKocTH), BepXHHEe — K BapuHanty ¢ JelleBbiM BO-
OEMOM,

Hurepecunl TalkKe caefylouiHe 3sHepreTrHyeckKue AaHuble. Ecan ua
NEKTPOCTAHIHAX PAa3JHUYHOTO THNA B TEYEHHE HEKOTOpPOro Bpe-
Menu (HanpuMep, 5—7 MecsleB) B CBASH ¢ AeQHINTOM BOZB, T. €.
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nepeboem 1o BOAOOTAAYE, HE XBATACT HAa NOKPLITHe (E3BO3BPATHOrO
BojonoTpedaenus, gonycrum, 0,5 M3/c, To npu 31OM npoHcxoaHT npekpa-
LeliHe BLIAAYH CAEAYIOUHX MOLLHOCTEl 3a TOT Ke HepHOA BpeMeHn:

'SC ¢ nanopom 20 M npu norepe pacxona 05 m¥e . . . 80 wBr
P3C c peunniM oXnaxieHuem TpPH CHHMENHH pacxona
coemen Boawl Ha 05 M¥%c nporus pacyeTHoro MHHH-

L T S T AR e B 18 000 kBt
Boroxpanmammuan I'P3C npu npexpamendn Geanoanpat-

HOro oTheMa BoAw B passmepe 0,5 wm¥c (nednuwt no-

Abl, T. e. nepeGoil B oraave BOJOXpaHWAHWA) . . . . . 800 000 BT

3necs aaa MPIC npusesien nopsiaok seqnuny yuepba ns-3a Helo-
Aauu Boabl. OHu MoryTt KoJaebGaTbCsi B 3aBHCHMOCTH OT ce3ona roaa,
THIIa 000pyAoBaHnA M T. 1. Ho npu 3ToM OHH noKasbiBaloT, HACKOJABKO
lIeHHA BOJAA 51 TENOBLIX 3JEKTPOCTAHUMI, B ocOOGHNNOCTH A48 BOAO-
XPaHNANIHLIX, KOTOPBIE TPeGyIOT pe3epBHPOBAHHS BO3IMOMKHOCTE[l NO-
BhILICHHA BojooGecnedeHHOCTH faxe fo P>99Y,, xota cyllecTByio-
HMH BCAOMCTBEHHLIMH HOpMaMH ODCCHEUCHHOCTh  PEryJiHpPOBaHHS
cToKa s Bogoxpanwianuneix 'POC npunumaerca pasnon P=97%
(Mo uncay OGecnepeboiiHEIX JeT). ITH BO3MOMKHOCTH MMEWTCH 1O
BOAOXpanuanmiaM, Buinonusiomum aas 'P3IC obe dyurunu — pery-
JHPOBalHe CTOKA H oxJaamaeHne soaw (§ 29, 30).

OTMeTHM TakiKe, 4TO OAHHAKOBOE NOBBINEHHE OOECTICHEHHOCTH BO-
nocuiaGmMenus 1IPH HH3IKHX CTENeHHAX peryJHpoBalHs JocTHraeTcs
MeHbIIHM NPHPALICHHEM €MKOCTH BOAOXPaHHAWLLA, YeM TIPH BLICOKHX,
Huave rosops, obGecnevennocts paGoThl YCTAHOBKH B MNpHHIHTe 3a-
BHCHT TaKiKe H OT CTeNeHH peryanpoBaHus croka, uto Oyaer ocBe-
wedo 8 ra. VI

B npuseaennslX npuMepax nokasansl pasjiudHOe OTHOIIEHHe pAaa
OTpacaeil HapoaHoro X03aicTea K nepeGosAM, HEOAHHAKOBAA POJb BOILI
B Ka;KA0H OTPac/i NPH PasHLIX NPHPOAHBIX H XO3AACTBEHHBIX CHTYA-
UHSIX, CHIOMKHBIE COYeTaHHsl OGCTOATENLCTB NPH OOCAVIKHBAHUN VCTa-
HOBKOH HECKOJALKHX YUACTHHKOB BOJOXO3AMICTBCHHOrO KOMIJICKCA.

OcpeieHHbic B JHTEpATYpe NONBTKH SKOHOMHUECKOro 060CHOBAHUS
oGecneyeHHOCTH BOLONOTPEO/ACHHA OTHOCATCH JAHWBL K CAY4HasM, 1Jd
KOTOPEIX yulepOul oT HeloAadd BOJLI NPHHHMAIOTCH KAK H3BECTHLIE,
Oanako u B 3THX CAVHAAX TPY/AHOCTH pelleHHs MO3BOJAIOT MOKa Ha-
XOAHTh JHIIbL HEKOTOPLIE lipefieanl obecneueHHOCTEN, 4 B OCHOBHOM -—
TEHAEHIHIO B NX H3MEHEHHH lPH PA3HBIX COOTHOLIEHHAX YYaCTHHKOB
BOMOXO3SIICTBEHHOr0 KOMIVIEKCA WIH NpPpH H3MEHEeHHH MX XapakTe-
PHCTHK.

Beuiy TPYAHOCTU, 4 B pPAfie CAYYACB H HENPHEMJICMOCTH IKOHOMH-
yeckoro o060CHOBaHHA pacucTHoli obecneyeHHOCTH A4S yCTalloBOK,
cHaGmKalolHx pasueie Kateropun notpeGurteseil Bolofi u sneprueil,
B CCCP mer oluierocylapCTBCHHBIX HOPM 10 ofccnevuelllocTH BOAO-
n sHepronoTpebacHust u BOAONOJAbL3IOBAHMA, OHA NPHHHMAETCA ¢ le-
NOJb30BAHHEM Pe3YJbTATOB YHOMAHYTLIX HCCAEJOBAHHI, € yyeToM
BAMHOCTH BOJOXO3ANHCTBCHHBIX MEpONpHATHA B MECTHLIX KOHKDPCTHBIX
VCJAOBHAX W HA OCHOBE INIPpAKTHYECKHX JMAAHHLIX MHOrOQJIETHErQ ONKITA
MNPOCKTHPOBAHNA ¥ IKCIAYATALHH YCTANOBOK.
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Eme s 1925—1930 rr. MOWHOCTL HCTOUHHKA A 3aJalllON BOIO-
noTpeGHOCTH BHGHpaJdach H3 pacyeTa HA CaMBlil HH3KHH CTOK 1O T'HJL-
poMeTprueckum AanusiM. Ilpy 31oM Kak Oul npeianojaranoch, uto Mo-
CTHrAeTCH NPaKTHYeCKH moaHad OecnepeboiHoCTh BojocHaGKeHus, No
Kpaiineii Mepe, Ha CPOK, PaBHBLL LEPHOAY IHAPOMETPHYECKHX HAaD.II0-
nennit. Takoe yupoleninoe npejicrapienne o pepoaTHoctn Gecnepeboi-
Hoit paGoTel BOJOXO3ANCTBEHHOH YCTAHOBKH § BOLUWIO B IPAKTHKY
B KAuCCTBE HOPMATHBA.

[uapoMerpuyeckue Adanduie o6pyno nMeancs 3a 2030 aer. Crok
nHanGojee MajgoBOJHONO OTpe3kKa TAaKoro NMepHojia COOTBETCTBYCT IPH-
mepHo 95—97 % -Hoil oGecnienennocry, 1. e. 6oace MaJOBOLHLIE CE30HDI,
rofibl 1 coyeTaHus HX HabmoaaloTcst B cpefHeM 3—D5 pas B CTOJETHC.
Sta obecneyennocTe H CTAAa HOPMATHBOM JUIA OTBETCTBEHHBIX BOLO-
i sneproporpeduTenei, cHabxKenne KOTOPLIX A0JMKHO MOAACPHKHBATHCA
npaktuuecku Oecnepebofio. Jlas orpacaeil HapoaHOro XossicrTea,
cpaBunTeabHO (e300e3HCHHO AONYCKAIOUIHX HEKOTOpoe orpannyenne
B nojave Bofbl, GeaycaoBHOE YAOBJAETBOPEHHE HX NOJHOR BOAONOTPED-
HOCTH 3apefoMo HeuenecooOpasHo. B noloORWX cayuasx cTain opHet-
THPOBATLCA Ha HEKOTOpPHE COKPAUICHHH BOAOOTAAYH, OTPAHMMUBAS UX
NOBTOPAEMOCTE GoJee Hian MeHee YCJA0BHO BulOpannbIMy HOPMATHBAMU:
| pas B 510 ;mer. Taxoii yacroTe OTKJAOHEHH OT HOpMaJLHOrO pe-
JHMa cooTeeTcTByeT obecnedednocts 80—90%.

CokpallleHHe OTaun 3a lpefejaMH pacueTHOH obecneucHHOCTH
oObl4EO TIpHHEMaeTcs paBHbM 15—25%, a nomonorpeGaenue, parxoe
75—85% nopmul, ofecneynBaeTcs ¢ BBICOKOH CTeNeHLIO HaelKHOCTH,
r. ¢. B Teuenue 95—97Y% mner, b saBucHMocTh oT 3HaucHua C, romo-
BOFO CTOKA.

CoOTBeTCTBEHHO 3TOMY BBOJHTCH JBOfHON HopMmatue obecnevue-
HOCTH — AJA 1OJHON HOPMBL H ype3aHnoro BORONOTPebeHus.

K xateropun norpeOuTeaeH, TPeOYIOUIHX NpakTHYecKH Gecliepeboi-
Horo sopoobecneuenus (P=95+99%), oOBUYHO OTHOCATCH KOMMY-
HaJbHOE XO039iCTBO, NPOMBIULIEHHOCTh, TENJIOBLIE 3SJEKTDPOCTAHLHH,
kpynusie [AC, apasiounecs OCHOBHBIM HJAH NMPeobaafalouiuM Heroy-
HUKOM 3HCPTHH B cHereme, oBChyXuBaloUlell 3HAYHTeIbHLIE TTPOMbILI-
JeHHBIC UpeAnpuUATHI.

K norpefurensim, AonyckawlluM GoJjiee HAH MEHCE 4acThle OTHAO-
lHeHHsl 0T HOPMBI, OTHOCATCA OpPOIIEHHe, BOANLIH Tpaucnopr (Npu NoA-
JepiaHui TAYGHH 1OCPEACTBOM MONYCKOB M3 BOAOXPaHWIMIL), Majible
n cpenune I'IC, a takke Kpynnuie [DC MolHOH 3HEProcHCTEMBl, CO-
cTofAleli B OCHOBHOM H3 TEIVIOBHIX 3JCKTPOCTAHLLKIL.

Hopumu ofGecneyeniocTH, o0b4HO NPHHEMAaEMbIe [IPH [POCKTHPOBA-
HUH, HAXOAATCH B CASAYIOWHX lIpelenax, YKalblBacMblX HHIKe Be3je
(IpH OTCYTCTBHH OFOBOPOK) no uyucay OecnepeGofiHbIX JeT, B J0J5X
EAMHILLEL HIH B [IPOUEHTAX!

BopocnaGxenne: P01,
OFEeRTH CICHHAALIOND HAIHAYEHHA . . . . « & o . a0 99
Kpyhlbkie DRPOMBMINICHNEE HCHTRE, OTACALHBE JHA4YH-

TEABHHEC OPEANPHATHA, MOUWHBC TCIJAOBHC 3JICKTPO-
CTAHIHH G e e e e T B e S . 97 u doace

C
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HeGoAbIUNe rOPOAa M IOCEAKH, MCAKan pOMEALILIEH-
HOCTD 95
FSC npu caeaviownx norpeburenax IMEPTHM:
KPYTIHAA NPOMBILIACHHOCTD H TOPOAa (B 3aBHCHMOCTH
0T Beca mommnoctH I'SC » sWeprocmereme) ., . . 85—95
HeGOMLlUIHe MPOMIBOACTREHHEE TIPEANPHATHA H KOM-
MYHAJLHOE XO3ANCTBO MaABX rOpojon W cea (B 3a-
BHCHMOCTH T Beca MownocTn I'IC s cucreme) ., 75—85
Opouwenne ceabcKOX03n/icTBNNLX 3eMeDb:
B JABHCHMOCTH OT ycaordil poaoobecnevMclus W BHIA

OpOMIACMBIX KYARTYP . . . . . . SRR T g e T D
PuGioe xoasficrao:
pogoofiecnevcnne. puGuux npyaos . . . . . . . . 76—85

TO Ae OpH BoJooDeCTIeYeHOCTH PHGOBOACTBA B pekax
(R 3aBHCHMOCTH OT PHGONPOMMCACROTD INANCHHR
PeKRH) e D e W T I RO 75—95
Boanuit Tpancnopr:
NPH TNOLAEPKRAHNE TIYOHE DOCPEICTEOM NOUYCKOB (B
JABHCHMOCTH OT 3HAYEHHA BOANON MArHCTPANH) 80—90
FAPAHTHPOBANALIC rAYGHHBL B CCTECTECHHMX H H3Me-
HCHHBIX YCAOBHAX peK, o0ecneucHnse no BpeMeHH,
T. €. N0 HCNOAL3YEMOH NPOSONKHTEALHOCTH TepHo-

Aa HaBHraoMM (sa MHOroaeTHe) . . . . . . . . . o 99
mhe
£ 000 ———— = ™
al |
o 500 b - ¥ 145 Bl
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& 4001 A A
|
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Pue. 13. Komunekcnoe oficaysusanue oTpacaed HAPOAHOro XO3AlCrng
BOAOXO3RHCTBEHNON yeTanonkod.

@ — HOpmaaLUa® orpava BOAHW (P=B80%), 6 — nonusenAan orT/ava BogK (P05}

| — opomene w3 pepxnere Oueda T30, 7 — OPOWCHRE N3 HuEHero Obedn, J — no-

TPeGHOCTE BOARONG TPANCMOPTA HHMXE OTRONE BOAK HA OpHUCHHE, 4 — pacxogul,
HenmoabIyemee 3G,

Ilpu Bonoxo3fiCTBEHHLIX pacyeTax s norpedbureaei, HMeloUpx
PA3JHUNYIO OOCCIEYCHHOCTh, € HeAbI0 YHPOLEHHS CASAYeT 00 beTHHITL
HX B 1B€ OCHOBHBIE TPYNIbL, TeM OoJiee uTo IAf KamKAOro M3 HHX
flonycKaeTcs o0ecneqeniiocTb B HEKOTOPBIX fIpejieax.

Ecan norpeGuteneii HeoOxoAumo cHabGmKaTh BOJON, unanpuMep,
¢ obecneucHuoctamu 75, 80, 85 u 97%, To s pacuera MPHHHMAIOTCH
ase rpynobt: 80 u 97%. Tlpu stom ¢ noinumennofi obecneyenHocTho
(80% ) ynosaersopawTes vee norpeGurenn. Koanueerso BOALI, Mona-
BaeMoil ¢ nopuiIeHHo obecneuennocTtoio (97%), PABHO HOPMAJABHOI
NOTPeGHOCTH BTOPOIl rPynibl IIOC ypesaHHasa na 20259, orpes-
HOCTL NEPBOH I'PyIITH,
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[Tocae BuisiBJAeHNs BOAONOTPeOHOCTH Pa3iHYHBIX OTpacjell Hapoj-
HOrO X039iicTBA MO Mecflam rojfa W pasiejeHus ee Ha ABe OCHOBHbIE
FpyNnB Mo ofeclieyeHHOCTH CTPOUTCA CyMMapHBIH rpaduk HeoGXodH-
MBIX PACXOLOB BOAL (HAH AedHUHTOB €e), NPuBA3aHHBI K KOHKDPET-
Homy crsopy Hcrounnka. [Ipm 3TOM YUHTBIBAIOTCH TAKXKe W NOTEpH 1O
Tpacce K NoTpeGHTeNl0, a TaKKe H3IMeHeHus BOAHOTO OajaHca Memny
BOAONOTPEOUTEIAMI B 3aBHCHMOCTH OT PAClOJOKEeHHS HX BIOJb PEKH,
¢ yueToM ycaoBuil nx pabornl (§ 3).

Takum obpasoM, cymMMapHbll ofecrneueHnplil rpaQuk BoAonOTPEOH-
JEeHHS AOJMKEH OTPaXKAaTh YCTAlOBJeHHLIE B TPOEKTE COOTHOLIEHHA
MENIV OTAeJALHBLIMH MmoTpebuTtensiMu. IJTO H MOKA3aHO Ha TNpaMepe
pacnpesiesennst BOJAB MeXKAY pasibiMH Y4aCTHHKAMH BOJHOTO X031l
cTBA NP ABYX rpajaupax obecneyeHnoctH (puc. 13).

OGecneyenHblec cyMMapHule rpadukn BojonorpebiedHs u BOAO-
NOJAb30BAHNS COTJACOBHBAIOTCH ¢ YYAaCTHHKAMH KOMIJIEKCAa M HBJSA-
IOTCH HCXOMHON OCHOBOI JAJfl BOJAOXO3AICTBCHHBIX PacyeTos H Peryin-
pOoBanHA CTOKA.

OfecneyeHHOCTH OTAAa4YH THAPOYCTAHOBOK nochsaniensl paGorsl {25,
40, 52, 135 u ap.}.
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Faasa 111

BOJOXO3HCTBEHHBIE YCTAHOBKH
H OCHOBHBIE XAPAKTEPHCTHKH BOJJOXPAHHJIH UL

§ 5. HCCAELOBAHHE PEXHMA PABOTHI YCTAHOBKH

Pacnpeneaenne no BpeMeHH BOJAB, HOCTYNAIOUENH K BOAOXO3AHCT-
BEHHON yCTanoBke, o0bLIUNO He copnaiaer ¢ tpeboBanuAMH NOTpedH-
Teqas. B muorosoaubie nepHoib peka necer 0o/iblle BOJB, YeM HYKHO,
H H3DBITKH ec ne HenoabaywoTed. [Ipn HuskoMm croke, HaoGopoT, HHOraa
HeoHXoAHMO OrpaHHunBaTh Bogonorpebaenne. B foaplinHeTBE Cy4yaes
zanpochl norpeGurenei yaaerca npucnocolnTh K KoaebaHHAM CTOKAE,
HCNOAb3ysd H30LITKH BOALI MHOFOBOAHBIX NNCPHOJOB NMPH HOMOWH BOJLO-
XoafiicTBeHHOIl yeraHoBKH, Pexnm ee paboTn upeacrasaser codoil pe-
3yJAbTAT COTJiacOBaHusi TpeGoBaHuii norpedurens BojAb (HAM 3HEPruu)
¢ pecypcaMH HCTOYMHHEKA.

B mneaom 3aaaua cBOAHTCA K OUEHKC MOJy4aeMoro HapoiHoXo3siicT-
pednoro sddexrta, K BLACHEHHI0 HeOOXOJHMBIX PA3MEPOB COOPYIKEHHH
M ycaoBuit HX skcnayatauuu. [lostomy npoekrnposanne TakoH ycra-
HOBKH JOJIZKHO Ha4YHHATHCA C HCCJACAOBAHHA €€ pexHMa, oT KOTOporo
3aBHCAT pasMepbl M KOHCTPYKTHBHLE ocoOeHHoCTH ycrawopku, ITpn
peryJiHpoBaHHH CTOKa MOMKIO 1IJaHOMEPHO lepepacnpeneniath CTOK
pekn, Ilpn 3tom B 3ajavy BOJOXO3RINCTBCHHOrO pacuera BXOAHT HC
TOJBKO BLISIBJIEHHe ocobeHHocTell pafoTh yCTAanOBKH, HO H BLDOpP HaH-
Gonee uelecoobpasHOro peXHMa €C SKCIAYATAllHH, T. €. NpasnJ Ha-
foJHeHHs] B cpaboTKi BOAOXPANHJIHILA,

[Ipy NpoEKTHPOBAHHH OOLIYHO BO3HHKAIOT CJAEAYIOUlHE BOAOXO3sil-
CTBEHHLIE 3aJ1a4YH:

a) BuiGop HauGojee leJaecooDPa3HOro CoUeTANHH pPasMepoB BOMNO-
XO3siICTBEHHOIl YCTAHOBKH M pPasMepoB e¢ BOJAO- WAH SHEProoijaun.
Taxk crasuTca 3afaua AAA HOBLIX NPEINpPHATHH, pasMemaeMpix B 3a-
CYIIHBOM pafione Hn HyAKAauXes B 60JAbIOM KoanuecTse Boab. Tak
#e obcTouT Aeso ¢ npoektnpoBannem ['3C ans coBmectHoil paboTsl
n TPAC. Tlpu stom 3HeprocucreMa Momer oGecneudTs norpedutedneil
npH pasanunbix kKomGuHaunax Momuocrn I'AC u T'P3C;

6) Buibop pasMepoB THAPOTEXHHYECKHX COOPYXEHN Ha 3alannoMm
HCTOUHHKE H HPH 3alaHHoM Bojo-3nepronorpedienun. Ilpumepom mo-
JKEeT CAYKHTb 3ajava BOAOCHAOMEHHH HACEJCHIOro NYHKTa HWJAH Npo-
MBILJICHHOTO [IPCANPHATHA, HYMKAAOWUXCA AJA HOpMadabnoit paborsl
B ONPENCACHHBIX KOJHICCTBAX BOLM,
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B) NoJyueHHe onTHMaJabioro sdderta oT BoAoX03aiCTBEHIION yera-
HOBKH IPH 3alaHHBIX ee pa3Mepax. JTta 3amaua BCTPeYaeTcd upH
COCTABJCHHH NpaBHA SKCNAYATALHH YCTAHOBKH H B YIPOIEHHOM BHIEC
pemiaerca TAKIKe B pacdeTHBIX cxemax «a» H «0».

Pelnenne nepeync/leHHLX 3alad IpH H3BECTHOM PEXKHME HCTOUHHKA
CBOAHTCA K BHIABJEHHIO BOLOXOo3fiicTBenHoro sdperra 1o BapHaHTaM
noanopa (pasMepoB COOPYXCHHI) W Npasua skcnayatauun. Takue
pelleHHs H COCTABJASAIOT COAepIKanHe BOMOXO3ANCTBCHHOTO pacyera
(em. § 1).

YenopHa paGoThl YCTAHOBKH ONPEfensiioTcs PeXHMOM OTAayl BOJLI
WiaH JHEPrHH, a TaKKe pHAOM IOKazaTesell, OT KOTOPHIX 3aBHCHAT pas-
MEpLI H axe COXPaHHOCTb YCTAHOBKH.

Aad onpeaenenns pasMepoB H YCJI0BHIE paboTH BOAOCTHBOB H BO-
nocnyckos Tpebyercs HecleloBaHHe cOpachHBaeMblX pacxo/oB BOIHL.
Hepeako peryanposanue cOpoca BHICOKHX BOJ SBASCTCA ONHOH H3 ocC-
HOBHBIX 3afa¥ yCTAHOBKH.

Ot ypoBHeii Bepxnero n HH:KHero 6bedoB 3aBHCAT YCIOBHH OTBOJA
BOJABLI H3 BOJOXPAHHJHINA B KaHaau n Bogonpuemuukn, Hyu xe onpe-
JEeNACTCH BHICOTA MOJAaYH BOJALI HAcOcaMH K norpefHTe sM H Hamop Ha
rypounax I'2C, C pemnmoM ypoBHeil CBfi3aH pacyer yCTOHYHBOCTH
[UIOTHH, FHAPABJHYECKHII pacueT BOJAOCAHBOB H BOMOCNYCKOB H T. .
Kpusbie noanopa yposHell OT NJAOTHHEL M BHILIC [0 peKe XapakTepi-
3YIOT pasMepnl 3aTONAEHHA H MOATONJeHHA NPHJeramunx K BoAOXpa-
HHJIHILY 3EMCIb.

MraK, OCHOBHBLIMH 3JE¢MEHTAMH BOAOXO3SIICTREHHOIO PexuMa, Heob-
XONHMBIMH A5l OUEHKH paloThl YCTAHOBKH, ABARIOTCH: PACXOAH BOJH,
nocrapifemMoli morpeburensamM (c pasgencHHeM MEKAY HHMH); MOLL-
nocrn 'DC; cOpocnble pacxoihbl; YpoBHH pepxuero Obeda (v mnio-
THHBI, ¥ BOAONPHEMHHKOE H B XApPAKTEPHMX NYHKTAX 1o AJHHE BOXO-
XpaHHAHILA, YPOBHH HHXKHero Gbeda (y NJAOTHHE, B NYHKTAX BH-
X0ja CyNOoXOAHOil H CHAOBON JepHBALHH H T. 1.); HAaNOpHl, HCHOJAB3Ye-
meie I'3C.

O6HvHO pacxodbl BOALI, MOLIHOCTH, YPOBHH o06oux Goedor (v mio-
THHBI) H Hanophl H3006paxKalOTCA B BHAE XPOHOJOTHYECKHX TpaduKOoB
KoneGanusa 9THX BEJNHUYHH H KPHBBIX NMPOIONKHMTEJLHOCTH HMX 3a pac-
HOTHLIE MHOrPOJCTHHI NEPHOA CTOKA., ITH NOCAEAHHC KPHBHIEe NMOKAa3LI-
BAI0T, HANPHMED, CKOABKO BPeMEHH NOTPEOHTeAb MOJAYYa NOJAHVIO HIN
Henoanyo HopMmy Boanl nan sHeprus. [loerpoenmne mnx wanaraercs
B Kypcax raapoaornn. AGcuncca Kaxaoll TOukH rpadHka ToKaswBact
IPOLEHT BpeMeHH, B TCUCHHEC KOTOpPOro JanHad XapaktepHcTHKa mnpe-
BLIAJA  BeAHUHNY, H300paKaeMyl0 COOTBETCTBYIOWLEH OpPAHHATOIL.
Pasnocts abeunce ABYX TOYEK KPHBOH Jaer NPOLEHT BPeMEHH, Koria
LapakrepHcTHKa KoJdebajace B npefesax OpPOHHAT, OTHOCHLIMXCA
K STHM abcupccam.

Ecan ycaosusi paGoTel YCTAHOBKH MaJio H3MCHSIIOTCA 10 BpeMenam
rojia, ynoManyTeie rpa@ukn MOTYT CTPOHTBCA JJAs Bcero rofa. B npo-
FHBHOM CJydae Ka)aoMy Cce30Hy OTBedaer cBOH rpadHk, HO mpH
9roM 1o ocu abeuec 3a 1009, BpeMeHM NPHHHMACTCH He TOJM, KAk
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B lIEpPBOM cJy4ae, a Jaumb 4actb ero. [Ipm nmpoekTHpoOBaHHH NpHHH-
MalOTCA HECKOJbKO PpasHOBHAHOCTel rpadHKoB NPOAOIKHTENLHOCTI
3J€MCHTOB pemiMa.

O6o6uieHHBl rpadHK NPOJAOAMKHTENLHOCTH CAYKNHT I8 H3o0paxe-
HHSl pacnpefej]eHHsl pacxof0B BOAbI H JIPYrHX 3JieMeHTOB PeXHMa 3a
BECh MHOrOJeTHHIT NMepHoa, NPHHATLI AJA BOAOXO3ANCTBEHHBLIX pac-
yetoB, AGcuHcenl rpadHKa, oTBeYalOUIHEe KaMAOMY 3HAYEHHIO OpAN-
HaThl, NpefcTaBafloT coGoil cpelHHe apH(MeTrHyecKHe H3 aGeUHCC ANA
TOH K€ OPAHHATH N0 rpapukam NPORONKHTENLHOCTH OTAEALHBIX JeT
(nam ce3oHOB 11 nocesonHblx rpagukos). Takne nocTpoeHHs — 310
OCHOBHBIE XaPaKTePHCTHKH, HCNOJAb3yeMble OJF BEPOATHOCTHOH OUEHKH
peuMa paboThl YCTAHOBKH B YCJAOBHAX OyAyUIeld ee 3KCnJyaralluH.

Cpennuit rpaguk NPoOLOJIKHTEJLHOCTH NPHMCHACTCA HHOrAa A7
XapaKTepHCTHKI peXHMa B CPeAHHX rujapojornueckunx ycnosuax, Io-
cTpoeHHe 31oro rpaduka NPOH3BOMAHTCSH NYyTeM BHIYHCJACHHA CpeaHHX
apudmMeTHuecKHX N3 OpARHAT NPH OHHAKOBBIX aGCIHCCAX N0 KPHBHIM
OTAE/bHBIX JIET,

Takofi rpaduk NPHALHNHAALHO OTAHYAETCH OT NPHUMEHABNIErocs HHOraa rHApo-
rpada ecpentero GUETHBHOTO rojaas, KOTOPH CTPOHJACA NYTCM OCPEAHENHA PIcXonon
BOLH B OAHH H Te ¥e fAate 3a paa jaer. [Ipe TaxoM NocTpocHHHM HE YHHTHBAINCD
CABHTH MO rojaM OAHOPOAHLIX (a3 croKa (pawHne H MO3AHHE NMOAOROALA H T. 4.):
naspoAkH, HabawaasWiHecs AHWL B OTAEJAbHLE TOALW, CrAAMHBAJHCL, a ruaporpad
npuofperan HepeaibHbe NAABHHEE OYEPTAHHS, HCKamaolulHe YCAIOBHA HCNOIb3OBA-
HHA CTOKA.

I'paduky npofoamHTeIbHOCTH 34 XapaKTepHble roibkl NPHMEHAKOTCA
A0 OTJHYAIIHXCA OT CPeAHHX MO CTOKY JeT: MHOTOBOAHHIX, MaJjo-
BOAHBIX H T. I, H CTPOATCH NO XapaKTepHLIM pacyeTHeIM rujgporpadam.

Paccmorpennsle rpapukn NpeacTasasoTes AAA JEMEHTOB pemnMa,
OCPEeIHEHHBIX 10 JIeKaAHBIM HJAH MecAuynbM HHTepBanam. Ilpn 3rtom
IipHTH'-IECI{II'E BEJHYHHALI SJA€EMCHTOB {HHITPHHE[J_ MHHHMAJhHAH CpelHcec-
neKaaHas mouHocth 'AC) mecaenyioTed OTAEAbHO — pacydeT Bejaercd
no GoJjgee MeJAKHM HHTepBaaam, Kpusas npoaoJiKHTEJALHOCTH TOMLOBBIX
anayeHnit snepropwpaborkn 'IC cTpoHICH NO HEABM TOJOBLIM Beli-
YHHAM MOJYYCHHON SHEepPrHH 3a BeCh pacyeTHBIH NMepHoa CTOKA.

Ilns ncenelopaHus IKCTPEMAJLHBIX 5JEMEHTOB pemHMa (HanboJb-
MHX W HAHMCHBINHX), HMEIONHX 3HaYeéHHe npH BeHOOpe pa3Mepos co-
opyxennit i o6opyaosannd, no gopmyae (9) crpostca rpadpuxn obec-
neweHHocTH 3THX saementoB. Kaxnaa opauHata rpadmka nsobGpanaer
BEAHUHHY, OTHOCAIYKCH K KakoMy-iHGo rony, a ee abcuucca —
ectb ofecnedueHiocTs 3TON BEJHUYMNLI, BhIpameHHass B Hoadax or o6-
uIero MHcAa Jer, npuHuMaeMoro 3a eaununy (uan 3a 100), TMpu stom
abciucca O3HauaeT He JOJK0 BPEMEHH, a JHWE YacTOTy MNOBTOpe-
HHS HMccaefyeMoll BeJHYHHB (HanpuMmep, pacxoga) B pacueTHOM
nepHone.

Kpupbie npoaoaXuTe bHOCTH NMO3BOASIOT CYAHTH O MOBTOPAEMOCTH
OTAENLHHX 3JeMelTOB PCHHMA, HO He JaloT npeicTaBJeHHSs O BCex
ocobeHHOCTAX ]JE?HI'EME {J,II,I'I'DBPEHEHHD. 0O CBA3H ME}KH}" KﬂﬂEﬁﬂl!HﬂM!‘l
PA3THYHBIX 3JACMEHTOB H T, . JTOT HEJAOCTATOK BOCMOJHSETCH XPOHO-
JOrRuUecKEMH rpadHKaMH X0Aa BOAOXO3AfCTBEHHBX 3J€MEHTOB 3a Bech
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HeoaeayeMelll pad Jer, NpHHHMaeMbBlt B KauecTeBe nportotHna Gyay-
Mero pexuMa ctoka 0 padoTsl YCTAHOBKH.

AHanornuHble NOCTPOeHHA 478 aHaausa paborwl AeficTBylouiei yc-
TAHOBKH 3a HEKOTOPBIH HCTEKUIHN NepHoJ BHMNOJHAKTCA nyteM obpa-
GOTKH XPOHOJOTrHYecKHX Tabani H rpadukoB no OTHETHHIM JalHBIM,
[Ipn NPOEKTHPOBAHHH JKe TaKHe IpaHKH CTPOATCS 110 pe3yabTaTam
BOJNOXO3AHCTBEHHOID pacyera, OCHOBAHHOIO HENoCpeiCTBEeHHO Ha MHO-
FOJETHHX [aHHBEX O cToKe. OQHAKO 3TOT METOJ] pacyera, HarJasjHO
OCBCLIAS X0 BCEeX HMeMeHTOB PeXMHMAa 34 MHOTOJETHe H MO3BOJAA HC-
CAC0BaThH BOAOXO3fCTBeNHEE CXeMB! JIOOOH CJA0KHOCTH, KakK oTMe-
UEHO BHILIE, HMEET CYIleCTBeHHbIE HeLOCTATKH.

[losToMy Hapagy ¢ TakHM SMIHPHYCCKHM METONOM pacdera 1O
MHOr'OMETHHM PHAAM CTOKAa NpPHMEHAeTCA TAaKKe BepOATHOCTHRIA Me-
TOJ, OCHOBAHHBIN Ha ofGoGlleHHLIX MapaMeTpax croka (cM, § 2). Oda
MEeTOoNa, JONOJHAS ApPYr Apyra, JawT BO3MOMHOCTL HAaleXHO 0DOCHO-
BATb PAa3MEPhbl, TIPOH3IBONHTENLHOCTh H pedHM paldoTwl VYCTAHOBKH.
CylmHoCcTE 3THX METONOB HajaoxeHa B raasax IV u V.

§ 6. BOLOXPAHHJIHIIA H HX OCHOBHBIE XAPAKTEPHCTHKH

THnbl BOLOXPAHHINIL

Ilop BoxOXpaHHANHIIEM NOHHMAETCH BCAKHH OOCTATOYHO KPYNHBIH
EOAOEM, B KOTOPOM BpeMeHHO HAaKANJHBAeTCs BOAA /JA I[Iochaenyio-
1Iero ee Henoab3oBauns. Kpome ecrecrBennbiX BOJOEMOB, CYUIECTBYET
HeCKOJbKO BHIOB HCKYCCTReHHEIX BONOXPAHHJHIL,

|. Hefoanmue MeraainyecKkne u eae3o0eTOHHBIE pe3epByapsl, yc-
TpaHBaeMble Hajd 3emJeil (BoaoHanophule Gamuu) HJAH NoJ ee noBepx-
HOCTBIO B JOCTATOYHO BO3BHILIEGHHBIX TOUKAX MECTHOCTH (HOA3eMHLIE
peseppyapni). Takue coopyXeHHR — 3TO OOGLIUHBIE 3JEMEHTBl CHCTEM
BOSOCHAOKEHHST HACEJCHHBIX TYHKTOB, NPEeXNPHATHI, HKeJe3HOI0POXK-
Helx cratnui, Caymar oHH 15 BbIpaBHHBAHHS BHYTPHCVTOYHON He-
pPABHOMEPHOCTH NMOJAYH BOJAL H3 HCTOUHHKA TPH 3HAYHTEJABHBIX KOJe-
Ganuax BoAonorpebHoctH. Pacuer ux obGbema nonobeH pacuery
GaccefiHOB cyTouHOro peryJaHposasus moutHoctH [3C (§ 33) m npuso-
JHTCH B Kypcax BofocHabmenns,

2. Bomoemel, yeTpanBaeMule B BhICMKe (KOIAHH, HacTO ¢ PORHHKO-
BLIM MHTAHHEM) HJH NOJYBBIEMKE, a4 TaK¥Ke nyTeM o0OBAJOBAHHA TOPH-
30HTANBHON HAH ¢/eTKa HaKAOHHOH MecTHocTH, Caymar oun a8 MecT-
HOrMO XO3AHCTBEHHOrO BONONOJL30OBAHHA, B KauecrBe Oaccefina cytou-
HOTO peryjiupoBanusi AepuBauHoHHOH I'IC, nnd AHMauuoro opollcHHs
BeCeHiHM CTOKOM coOCTBeHHOM H HHMKe PacnoJIOMeHHBIX MJIONLAN0K.

3. Haaupuble, nonoanseMple H3 BHEIIHHX HCTOYHHKOB BOXOXpaHH-
JHIla Ha orpaxigaeMuiXx jaM0aMB ydacTkax MecTHocTH. Yacto Takue
BONOEMBI CO3MAIOTCH OAA OXJaxJAeHHA TenjaooOMenHnkoB I'P3IC wu
TOrJAa OHH 3aHHMAIOT IJ0UIAAb B HECKOJBKO KBAaAPATHHIX KWJIOMETPOB,
00BIYHO B Tpejesnax MHPOKHX MOHM nJAH BOAWM3H KaHaJoB. TaxkoBwl
sofnoemul 'PIC Kpusopomcekoii, JIyranckoii, 3mMuescroit 1 ap.
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4. BopoxpaHuaHila, cO3NaBACMBIE B PEUHLIX AOJHHAX NMPH 1OMOLLH
ILIOTHH. DTH BOAOEMBI HMelT HanboJbuwee pacnpocrpanenne. C HHMH
B OCHOBHOM i1 CBA3AHO COJEPHAHHE KIHIH,

EmKocTHbIe H THApaBAHYECKHE XAPAKTEPHCTHKH BOAOXPAHHAWILA

Yawa BopoXpaHWIHIla Xapakrepusyercs kongurypauueii, seanun-.

HaMH nJaomajacii, o6beMoB, rnﬂiﬁml U ApPYrHX lOKasatedeil mpH pas-
HBIX OTMETKaX YpPoBHsi Bojaul. Mcxofnoii aas onpeaeneHHs Bcex 3THX
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Puc. 14. Kpusuie MopdoMeTpHIecKHX XapaKTepHCTHR BOJOXpa-
HHAHILA,

HGEEEHTEJIEFI ABRJAeTCH 3aBHCHMOCTE NMaoWlanH BD,!IDEPBIIHJIHELEI oT OT-
MeTKH YPOBHSI Boabl B neM F=q(Z).

[Maomans onpeaeasiercs nJaHHMETPHpPOBAHHEM TOpPH3OHTAACH 1O
tonorpaduuecknM Kapram macmrados 1: 10000, 1:25000 w 1:50000
¢ ceyeHuem pedbeda coorBercrBedHno uepes 2, 5 w 10 M. (OGbiuuO
Ha 3THX RdADPTax HMEIOTCHA H NOJAYropH3O0HTAJAH COOTBETCTBEHHO ‘lﬂp‘.’.‘.’i
I, 2,5 u 5 M, KOTOpbLIC TAKKE MOMHO HCMOJIb30BATH.)

C nossbilleHHEM YPOBHA BoJloeMa IJIOHMaflk 3€pKana YBeJHUYHBA-
ercd M 3aeucuMocth F=¢(Z) npeicrasasier coGoil BO3pacTaloulyo
HENPaBHIALIYIO JHHHIO C H3MOMAMH B TOUKAX HaHdeHHHIX NJomanei

(puc. 14).
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SneMenTapHBil ofibeM Bojoxpannanua pased dV=FdZ, a nonuneiii
ofbeM paBeH IJOLIAAH MEXAY OCblo OpAHHAT H KpHBOH F=g¢(Z), 1. e.

z
v— | Faz,

Zy
rine Lo 1 £ — OTMETKH 1HAa H YPOBHH BOJLIL.

AneMeHTAPHBIC 00BEMEl MEMAY OTMETKAMH ypoBRHEel HaXOLATCS 110
COOTHOILLIEHHIO

b o +EFH1 Al

HaIH

AV = Fi+ Fiy ._: ]"'IFJFH-I Ah,

rae Al — pasHoCTL OTMETOK YpoBHA BOAbl Ziy H Z;.
O6beM BofloXpaHuaHma V o Kakof-HHOYAb OTMETKH HaXOAHTCHA

CYMMHpOBaHHEM 3IeMeHTApHEIX OOBEMOB OT caMoil HMMKHel TOuYKH
yalwn no gannoit ormerkn (raba. 13).

Tafauya 13

KoopiHHATH KPHBLIX MOP(OMETPHYECKHX XapAKTEPHCTHE BOJOXPAHHIHILA

Maowank, kM OdwewM, sam. M? Maomans AagTopaan
O =g £l >
£ F il A 3 it AV v fop M L ac, v® | maomaan
IEPrAAL .
81.0 0,0 9 q 0.0 0.0 —- —-
82,0 6.0 9 9 3,0 0.5 6.0 100
83,0 | 12,0 5.9 5o | 120 | 1,0 12,0 | 100
84,0 18,5 ﬂ’ ?:,' 27.2 1,46 12.5 67.5
85,0 25.5 o 49,2 1,92 13,5 53,0

Kpupasa o06beMoB, npeictaBafiionas coboil 3aBHCHMOCTb MEHKAY
€MKOCThIO H ypoBHeM Hanoanenus V=[(Z), asasiercs ocHoBHON xa-
PAKTEPHCTHKON Yalld BOAOXPAHHJHILA.

[Moctpoennas B npeAnoJOMKENNH TOPHSOHTANLHOCTH YPOBHA BOAL B BOAOEME,
UTO CBOHCTBEHHO MOBEPXHOCTH HAPOCTATHMECKOTO pPABHOBCCHA HENOABHIKHON KMIKO-
CTH, 3Ta KpHBaa Ha3LIDBACTCA CTaTuYecKod,

[lpn mponycke GOALINX Pacxofon NOJOBOABA H MAROAKOB IOPHIOHTANBHOCTL No-
BEPXHOCTH Bomoema uewesaeT, OGLEM BOAOXPAHHAHNIA 3aBHCAT TOrAA OT OMEpPTAHNS
KpHROA 0OANOPa, T. €. OT BEAHYHHE NOCTYNAWUEro pacxola Bojiw ), rujpaniHyeckux
croificTs neero noanopnoro Obeda H ypoBHS BoAW Yy nAoTHEL Z. Kphean ofbhemon
Ve=[(Q, Z) nasmsaerca duxasuneckon (cMm. § 45).

OtkaoHCHNE YPOBHA BOAOEMA OT TFOPHIOHTAJABHOIO BHSBBAETCS HEPENKO ACHcT-
BHEM CHALHOMO H NPOAOJIKHTENBHOTO BeTpa Ha BOAHYI0 nosepxnocte. llpw stoM of-
PA3YeTCH NMEPCKOC NOBEPXHOCTH ¢ MONHMKENHEM VPOBHA Yy MoiBerpedHoro Gepera (crom)
W NOBLILIEHHEM Y HaBeTpeHHoro (naroin).

JTH ABJMEHHA ocpelleHnl B antepatype [44] W JoAMHE YURTHBATLCH NPH HazHa-
NEHHH BRICOTH NOANOPHLIX COOPYAEHHA H T. M.
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Crartuveckas KpwBas o0BbeMOB HMecT BHA Naapnoff kpupoi napaboanyeckoro
Tuna. Ecan sasucumocts F=@(Z) nsoGpamaerca npamod, 1o kpusas V=[(Z) dyaer
CcTporo Keaaparmdeckofi napabGoaofi, a nNpH NOCTOSHHON MAOWLAAN 3epKana (BOZLOCM
C BEPTHKAJALHLIMA ':rl'lr':lmsnlullﬂﬁl KpHBas o0LEMOB NEPEXOAUT B NPAMYIO.

CAIH HMCETCA KpHBaa oGbLEMOD N M3IBECTHA NAOIIAAbL AHA BOAOEMA Y NAOTHHLE
(ofmupo oHa NauHHAeTCR pasnoll Hyvmo), To Kpueyw F=q(Z) Momuno poccTaHoBHTH
ol0paTnuM NEpecueToM, HCXOoLT N3 o0beMOoB.

Ilaa pycaosux noanoprux Guedon kpusans V=f(Z) crpontca no ywacrkam aau-
Hofi Iy, na Koropse pycao pasGHBAETCA NMONEPEIHHKAMH OT MJIOTHHEL A0 MECTA BIKIW-
nuBaHus moanopa. [Ipn 3TOM HaxOAAT MAOWAAKH fi MEXKAY COOTBETCTBEHHGIMN CMex-
HHMH OTMETKAMH Hi NOMEPeYHHKAX N0 KOHIAM YYacTKa H 4acTh ero obnwema AVe
= a(fifia ). Ocranenuie NocTpoeHHH [ANA KPHBLIX O0BEMOB KaMIOro Y4YacTKa
AHAJAOrHYHL BHMCHINOKEHEM,. O0beME A8 OQHHAKOBLIX OTMETOK MO 5THM KPHBLIM
CYMMHPYIOTCA, # No nuM crpoHTcR ofman xprsas V=f(Z) ana scex ywactxos.

[MocTpoekne KpunLix pyciaoBoil eMKocTs notoka (Gea moamopa) cum, B § 34

BamHbMH XapakTepHCTHKAMH BOJOXpaHHAHULA ABJASIOTCA TaKKe
cpeanasa ray6uia Acp=V:F u yleasnasa naomiaab sepkana (npHxo-
aAuasicd Ha eInuHIy o6beMa) fya=F: V=1l M3 nd.

[Maomans meaxosoAba (aAutopaan L) ray6uuoin h<1,5+20 m
MpH 3afiaHHoil OTMETKe TOpPH30HTA BOAW Z onpefeasiercd, Noab3yfAch
KpuBoii F=q(Z), KaK pasHocTb nJollajAed 3epKaaa npu AaHHOH OT-
Merke H npn orMerke Ha 1,5—2,0 M Hmme. Beanunuot cpenueit ray-
GHHLI BOJOEMA H MJAOUIAAH MEJKOBOJABA MOIYT C NOBLIIIEHHEM YDOBHS
TO YBEJIHYHUBATLCH, TO YMEHbLIIATHCH,

MoXHO NOCTPOHTL KPHBYIO pacnpeieaeHus rayOnm BOAOXpaii-
auma npu BuGpannom HIID, xoropaa npencrasaser coGol TV XKe
KPHBYIO MJOLiaAeil ¢ OChl0 rayGuH, HANpaBJeHHOIl BHH3, 11 ¢ HAYaJOM
KoopauHat Ha yposue HIIT: och aGeumee ¢ tem xe Macwrabom 1jo-
waneit mepememaerca wa yposeub HIIT. Tlaomaan moxuo oTkaa-
IABIBATHL TAKHKEe B JOJMAX LEJOro HAH B IIPI}L'EEHTEI_ CYHTAA BEJHYHHY F
npu HIIT 3a 1,0 nau 3a 100. [lo rpaduxy B HOBOIl cHCTEMe KOOpAH-
HAT MOMKHO ONPelesfiTh, Kakas uyacTbh NJOHAAH BOMAOXPAHHJAHILA 1IPH
HIIT' nmeer rav6uny Ooasiic 3afaHuoll HAH HAXOAMTCA, HANpHUMeEp,
B npenenax raybun or 3 Ko 4 M u 7. 0. J1a KpuBas (IPH BLIpameHHnn
F B KM?) npuroflHa ¥ AAs XapakTepHCTHKH pacnpefeneHus rayoun
ne Toabko npu HIIT, wo u npu apyrux orMerkax, OfHAKO ans Kawm-
Nn0it OTMETKH HAl0 COOTBETCTBCHHO NepeMellats 110 BEePTHKAJAH OCb
aBcuuce.

KpuBas pacnpeaencHus rayO6ui, Kak # Kpusas naoilagen JanTo-
pajH, HCIOAL3VETCA, HAMPHMEpP, A TNPOEKTHPOBAHHA NPOTHBOMAJRA-
pHAHBIX MEpONpPHATHII Ha BOMOXpalHIHILE.

Jlaa ruaposuepreTHUeCKHX IléJ1ell HWHOTAA CTPOMTCA KpuBas cpa-
Gotku. [lo ocn abcumcc OTKAAALIBAIOTCA pacxoilbl 3a cueT cpaboOTKH,
a4 N0 QCH OpAHHAT — OTMCTHKH FD]]HEDIITH BOJABI. ﬂqEﬂllﬂHﬂ+ na oTMeTkKe
HIII' cpabotka paeua Hyaw. Ipu cpaborke pacxonom @ B Tcuenue
Al cytox o6bem Hanoasenus ysmeHbwnress Ha 86400 @, Afl. Coorner-
CTBYIOIAS OCTATKY €MKOCTH OTMeTKa TOpH30HTa BOAM OTKJAAALIBACTCH
B npuHaATOM Macwtabe orMmerok. Ilpm pacxonae Qz 3a tor e cpox Af
Oyaer MHadg OTMETKA OCTaTOuHOro Hanosaneuwus H 1. A. Kpusas coor-
BETCTBYET TOJALKO OIHOMY CpPORY Ep.ﬂﬁﬂTh‘.H Ilﬂ-ﬂ.ﬂI]]HHHJ]IIHJ,H lipH pa3-
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HBIX pacxojax. [lostomy nHOrZa NPHXOAHTCA CTPOHTL HECKOJLKO Kpi-
BEIX A5 cpokon cpabotku Af, pasHux 5, 10 cytkam, 1 mecany.

K. xapakrepHucTHKaM [CHApOY3Ja, BJHAKIIHM Ha pexuMm paboTsl
BOAOXPaHHAHILA, OTHOCATCA KPHBas CBA3H PACXOJ0B H YpOBHel Q=
=f(Z) nuxuero Gueda COOpYKEHHI, a TAKKE r'HApPaBJIHYECKHE Xapak-
TEPHCTHKH BOAOCOPOCHLIX H BOAONPOBOAAIIHNX COOPYZKEHHI.

KpuBas pacxoloe HHXKHero Obeda cOOTBETCTBYET YCTAHOBHBIIEMYCH
HIH MeOJelHO H3IMeHSIOWeMycs MHAPABIHUSCKOMY PeiMy H CTPOHTCH
NO FHAPOMEeTPHYCCKHM AaHHBbIM. ONHAaKO B CBA3H ¢ HETOMHOCTbIO H3Me-
peunit, nepopManuei pycaa H T. N. TOYKH H3IMEPCHHHIX pPacXolioB
HECKONBKO  pasbpocaHbl Ha
rpajpuke. Yrobm yuecth BO3-
MOMHBIE OTKJOHEHHA, NMpH Npo-
€KTHPOBAHHH PCKOMEHAYeTCH
rH/1paBJHYeCcKYI0 XapaKkTepH-
CTHKY HHMAHero Obeda npu-
HAMaTh B BHAE [yYKka KpH-
BLIX — OCHOBHOH KPHBOH H JABYX
ornbaouix, OrpaHHYHBAIOLIHX ]
o0JacTh BO3MOMHBIX KoJaeOanHi N
CBSI3H  PacXofloB H  ypoBHei & [ ] 14
(puc. 156). W et i e

[Ipn onpefeseHHH Hanopon
I'3C nonabayoTcda cpeaHedi KpH-
Boit. Jlasi OueHKH MPOMYCKHOMH
cliocoOHOCTH BOLOCIIYCKa  HJH
CTEMEeHH  MOATOMJAEHHA  BOAO-
cOpoca (mpH NJOTHHax HebOMbL-
w0l BBICOTH), a Takxe TIpH
onpeaejeHnn HE3aATOMJIAEMBIX

OTMETOK B HHEKHeM Obede H3 0 W 20 30 40 50 60Qm/c
OCTOPOKHOCTH TPHHHMAIOT BEPX-  pye |5 Kpueaa nponyckuoil cnoco6io-
mioio KpuByio, Ilo Tofi e nPH-  cru pogocansa naoTuis (@) M Kpupas
YHHE A pacyeToB, CBA3AHHBIX, CBA3H PacxoloB H YPOBHEN B HHMHEM
HAIIPHMEP, ¢  OnpeleseHHeM Gbede naoTHHL (0).

VCJAOBHI 3aTONJIEHHA THAPAaBJH-

JeCKOrO NpbiKKAa B HHMHeM Obede, CJeLVET 10/1b30BaTbCA HHMKHEH
orubaomen, Tak KakK NNpPpH HELOCTaTOYHOM 3aTONJACHHH BOSHHKACT
OMACHOCTL PA3MLIBA JHA HHXe INIOTHHB, C 4YéM TIPHXOIHTCH CHH-
TaThcsl MNPH  YCTAHOBAGHHH TNOpAAKAa OTKPBEITHA BOLONPOMYCKHBIX
OTBepPCTHH.

[Ipn GuicTpo H3MCHAIOWHXCA PacXofax BOJAK MOABIACTCA HECTALHO-
HApPHBI, HeyCTAHOBHBUIHICA pPeXHM H OAHO3HAYHOCTE CBA3SH MEXILY
pacxogaMi H ypopHaMH ncuesaer. Pacyer HeyCTAHOBHBILErOCH JBHMKE-
IS B HUAIIEM M Bepxiem Gbedax nanoxen B § 33, 45.

Caeiyer OTMETHTh, YTO B pe3yibTaTe pasMelBa [JHa Ha 00JbLIIOM
NPOTSHAKEHHH HHKe MJIOTHHH KPHBHE PACXOMOB, IMaBHBIM 00pa3soM HX
HUAHAS YacTh, B TCUEHHE HECKOJNbKHX MCCATHACTHR OyAyT MENJICHHO
OIYCKATBCH, eC/H MesKeHHoe PYCJa0 CJ0MKEHO H3 PHIXJIOro rpynra. 1o
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O0CTOATENLCTBO YYHTLIBAGTCS NMpH BLbope Nopora wuio3a, npu npo-
BepKe BLICOTHI BCacuBaHufa B TypOuHax I'9C u 7. 1.

Inapasnnueckue XapakTepHCTHKH BOZOCOPOCHHIX M BOAOMNPOBOMSA-
LHX cOoOpy#eHHH onpenensior cobofl YCAOBHA OTBOJAA BOAH H3 Bepx-
Hero Obeda. Pacxon soful, OTBOAMMOI B Kakoil-1nbo MOMENT H3 BO-
aoema, onpeaeasieTcsi: a) pasMepaMH H BHICOTHBIM HOJOMEeHHEM BOLO-
MPpHEMHLIX H BOXOCOPOCHLIX OTBepCTHH; 0) CTENEHBI OTKPLITHA HX
2aTBOPOB H B) ypoBHCM BepxHero Gheda (yposenb mmxkuero Geeda co-
OTBETCTBYET NepeyucaeHHbIM GakTopaM i onpelelsiercs 1o OMUCAHHOI
BLIIIE KPHBOI PACXOMOR).

[Ipn sanamHbix pasMepax coOpyieHHil HAHOOMLIUMI OTBOHMBI
PACXOA BOALI MPH [0JHOM OTKPBITHH BOAONPOINYCKHEIX OTREpCTHIl 34-
BHCHT OT YpoBHA BepxHero Obeda. Takasa sasmcnmocth A8 BORO-
COPOCHOrO COOpYXKeHHs npejcraenena Ha puc. 15a. CoorsercrByiomune
XapakTEPHCTHKH CTPOATCH TaKXKe AA8 BOLOCMHYCKOB, TYpOMH, LIJIIO30B
i T. 1I. 3TO — OCHOBHbIE THAPABIHYECKHE XaPAKTEPHCTHKH THAPOY3Aa.
OHH HCMOAbL3YIOTCA IJIA YUPABAEHHS BOLOXPAHMAHIUCM MyTeM COOT-

BETCTBYIOUIEr0 OTKPHITHA OTBEPCTHH H H3MEHEHHs NPONMycKaeMoro pac-
X0Ja BOIBI.

XapakrepHble 00beMbl H YPOBHH BOLOXPAHHAHIILA

Pexum paGorsl BOAOXpaHWIHILA O3HAUAET TIOCJACLOBATE/NLHOR Me-
peAoBaHHE HCMOJL30BAHHA €ro 3amacoB H UX BOCHOJHCHHE NMPH YA0B-
JCTBOPEHHH BORONOJb30BAHHA H JOMOJHHTEABHHIX XO3#ICTREHHDLIX
H orpannyHre]bHbIX TpeboBannil. Ilpn stom noa BausiineMm ruaposo-

FHYECKHX YCJIOBHIH H Xo[a noTpelJeHHs] BOAB BO BPEMCHH NMPOHCXOIHT
T0 cpaboTia, TO HANOJHEHe BOAOXPAHHIHILA.

K nonosnHTe bHLIM XO35fCTBEHHEIM H OFPAHHYHTEALHBIM TpeloRa-
HHAM OTHOCATCA YCJAOBHA BOAONOJL3OBAHHA INpH HAOLITKE CTOKAa M
B caydae mnepebocs (T. e, 3a npefesamMy pacyeTHON obecneucHnoctH),
4 TaKKe PA3NHYHBIe OrPAHHYCHHA KaK [0 npeieibHBIM (MaKCHMA/b-
HBIM H MHHHMAJbHBIM) ypoBusM Bepxuero 6beda, Tak H MO YPOBHAM
HJIH pacxoaam HHkHero Hbeda,

B Bepxuem Owede npepcnamu KoseGaHHsg TOPH30HTOB MOTYT ObiTh:
MPH NOBLILCHANI YPOBHEH — AONYCTHMOC 3aTOIIEHNE 3EMEdb, OTMETKH
COOPYMENHH H T. I, TIPH NOHHMCHHH YPOBHEIl — PacnoNoMeHne BROMO-
3a00pHBIX  YCTPONCTB B Hpefesax MoAinopa, CyAOXOAHBIE VCJIOBHS
T n. B Hiknem obede npeneast xoneGaHns pacxoloB WIH YpoBHei
TAKXKE Nepelko AHKTYIOTCA OcoBeHNOCTAMH THAPOTEXHHUCCKHX VOT-
PoficTB M pAaCTONOMKEHHEM HAaceJeHHLIX TYHKTOB, [POMBIILIEHHBIX

MPEeAUPHATHII H PA3/IHYHBEIX COOPYIKEHH (OTMETKH MOCTOB H pasMCphi

HX OTBEPCTHIl, 3a/10MeHHe BOJONPHEMHHKOR, IIPONYCKHAA CHOCOOHOCTE
BOAOCNYCKOR HW/AH TYPOHH H T. 11.), a TakXKe YCJAOBHAMH CyAOXOACTBA.

O0beM BOAOXPAHHIHINA ABAACTCS OOBIYHO PE3YJABTATOM BOAOXO-
SAACTBENNOTO pacueTa, ONpPeAeisioUlero cocTaBHLIE YACTH EeMKOCTH
BOAOXPAaNUIHILA — NOJE3HbIH ¥ MeprBulit ofbempl. [asi nponycka
NOJOBOANI H NABOJKOB NPEAyCMaTPHBACTCA CNEUHATBHEI JOIOJHN-
Teipinit o6nem  (dopcuposka), ounpemLeasieMblii HAPOAOTHYECKHMH
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H I'HAPABJAHYECKHMH PacueTaMu ¢ YY4eToM BOJAOXO3ANCTBEHHBIX VCJIOBHIL
H TONOTpaHYECKHX XapaKTEPHCTHK BOMOXPAHHINILA,

VKasaHHbe COCTABHBIE 4ACTH €MKOCTH BOJXOXPaNWJIHINA SBASIOTCH
OTHPABIBLIMH BEJHUYHHAMHE 18 HA3MAUCHHA OCHOBHEIX NOMNOPHBIX OT-
METOK, KOTOpLIE anpeiesqaior 10 Kpueoil oGLeMoB.

OcranoBuMcs na XapaKTepHCTHKE COCTABHBIX uacrteil o6beMa BOJ10-
Xpanuanlila # COOTBETCTBYIOIHX UM NMOANOPHBIX OTMETOK.

Mepraoui o6sem V. o — necpabatuiBaemast B HOPMAaJbHKIX YCJ10-
BHAX IKCILIYATALHH 4acTb €MKOCTH BOJOXpPaHWAHILA, OrpanntueHHast
cBepxy ropusontom meprBoro ob6wema (I'MO). Mepreuit  of6rem
PpH 3TOM HE YYacTBYeT B pPEryJHpPOBaHHHM CTOKA, 1o uMeerT GoJbluoe
npakTHYeckoe snavenne. Beanuuna V, o onpenensiercsi pacueramu 3a-
HIEHHSA, CAaHHTapPHO-TEXHHYCCKUMI TPeGOBAHHAMH H JAPYTHMH BOMOXO-
AAHCTBEHHLBIMHE cOO0OPAZKEeNHAMH B 3aBHCHMOCTH OT TNOCTABJIENNEIX
3anau (cm. § 7).

Honyckaa ru6KocTb B GYAYILHX H3MEHSIOMMXCA YCAOBHAX paGoTH
COOpPYZEeHHH, MepTBLlii 00beM Hepelko aeanTcs Ha ase vactu. Bepx-
HAS 4acTh NpH HEOOXOAUMOCTH MOXKET ObTh B JlajbHeliwem cpaGorana
(9TO u HpeaycMaTpuBaeTcd 3aJ0MCHHeM BOA03ACOPHLIX OTBEPCTHII)
Han onopoxmHena. Huxnas uacrs, orpanHyennas cBepXy VpoBHeM 1HA
BOAOCHYCKA, He MoMXer OulTh HH cpaboTaHa, HH ONOPOMKHEeHa.

Hacrora cayuaes cpaGotku BofoeMa no CMO saBHcHT ‘Or CTenenn
peryinpoBanns u pexuma croka. Ilpn peryaHpoBaHHH cTOKa TOJBLKO
5 npenenax rofa cpaborka no F'MO wan no 6au3knx K nemy ypopmeii
npoucxoaur noutn exmeroano. Ilpu peryampomanun, oxpaThiBaiomes
Ll NepHol MaJoBOAHLIX JeT, cpabotka no MO 6GuiBacT TOABKO
I3 KOHILE TAKHX IIEPHOAOB, T, €, peiKo.

Pabowud, uau noaesnoil, o6vesm — ucnoapsyemas g peryanpoea-
it 4acTh eMKOCTH, pacnoaoxennas nag F'MO w orpannyennas cpepxy
HOpMaILHLEM noanopHuiM ropusontom (HIIT). Tak waswsaercs Tor
HAHBHICIIHIT YPOBeHb, KOTOPHIl MOMKET MAJHTENBHO MOALCPKHBATHCHA
noanopubiMe coopymennsamn, IMpumennreasno k HIIT obuiuio npons-
BOAATCA OCHOBHBIC Pacuerhl YCTOIUHBOCTH COOPYIKENHii W npeaycmar-
PHBAIOTCA HOPMAaJbHLIE 3aTIACH HANEAKHOCTH.

asa Bofocausnoi naornus o6uuno sa HITT npunnmaior ormerky
ec rpeGusi. Ilpn maanunn sopocGpocnwx orsepernit HIIT orsewaer
liinboaee BLICOKOMY YPOBHIO, KOTOPHII MOMET JAHTCALHO NOAAEPHKH-
BATLCA TPH 3aKpuITHIX 3aTBOpax. Yacrtora 3anoaHeHHMi RojoeMa IO
HIIT sasment or Tex ke mpHumm, uro M cpabotka, u HaGaofaeTcs
B NOJOBO/ILE eXREerofilHo uau yepes 2, 3 roaa n Goaee, T. e, MOBOJABHO
vacro. danreasnocts crosuns HIIT koacGaerca or 05—1 no 4—
b mecsines u Goace, 10 HACTYIVIEHHS HH3KHX PAcXofoB Oammaniedl
MEXKEHH.,

[Toanwiit 06bem Bogoxpanuanma coorsercrayer ormerke HIIT i pa-
Ben cymme noaezdoro Vo w Meprsoro Vy o 06beMoB.

O6ven popcuposxu — speMenno 3anodnsgeMas YacTh eMKOCTH
RONOXDAHIAEILE, HCNOAb3VeMasd JAJA CPe3KH MOJOBOAHII M MaBOAKOB
¢ IEeaBI0 yMeHbIIenns BoAocOpocHLIX coopyskeHuit, Ilpu cnage npoxo-
JMIHX  uepes BOAOXPAHWAHILC BLICOKHX BOJ €MKOCTh (POPCHPOBKH
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HEMEVIEHHO onmopoxHAerca. dta eMKocTb pasMmemtaercs wax HIIT
H IO3BOJSAET NPOH3BOAHTL (GOPCHPOBKY FOPH3IOHTOB BOXOXPAHHJHINLA,
H3 KOTOPLIX pAacyeTHBIH Ha3bBaeTCd MAKCHMAJAbHBIM NOANOPHBIM TO-
pruzontom (MIII), a npemenvuwiit ponycruMbiii, HAH NOBEpPOYHBIN, —
KatacrpopuueckuM noanopHuiM ropusontom (KIIT). Ilpu waauunn
BOMLOCOPOCOR ¢ TOHHIKEHHBIM MOPOroM €MKOCThb (POPCHPOBKH HCIIOJb-
3YETCH HE TONLKO HENnpoAoJIKHTEebHO, HO H penko, PopcHpoBaHHble
YPOBHH CBSA3LIBAIOTCH C BCPOSITHOCTBIO HX MOSBJEHHS.

B nexoropuix cayuasix cpeska (rpancdopmauna) noJoBoAMil H na-
BOJIKOB paccMaTpHBaeTes KakK crnelHaibian 3anada 00pwOB ¢ HaBOAHe-
HHAMH HHXC BOLOXpaHHJIHILA.

B npakTHkKe BCTpeyaloTcs M Apyrue XapakTepHble YPOBHH H HAMNOJ-
HEHHS, COOTBETCTBYIOUIHE METOAHUCCKHM YCJAOBHAM pery.JipoBanus
(cesoHHbIl, AucneTYepCKHil 1 MHOroNeTHHIt obbemul, cM, § 11, 12, 18)
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Pre. 16. Cxemarnyeckuii NpojoiuHbii npoduas BoAOXpannanina.

HAH cnenHfpuyecKkuM 0cOOEHHOCTAM YCTAHOBKH [MHHHMAALHLIT JeTHHA
ropusonT aada 'P3C (cm. § 28), ypopcns HanGoabiell napuralnuonion
cpaboTku H T. 1n.]. Pacnonoxenue oCHOBHBIX YTOMAHYTHX OOBEMORB
H 'OPDH30OHTORB B Npcaetax 4yailll BOOOXPAHHJAHLLA NMOACHAETCA PHC. 16.

XapaxtepHble o0beMB H YPOBHH B3aHMHO CBf3aHBl MeMIy coboil.
Tak, Buibupasa Mecrononoxenue H ormetky HIID, mul Tem camuiv yera-
HapJAHBaeM MNOJHBIH 00beM BONOXPAHHJAHILA H MaKCHMaJbHBIT Hamop
anga I'2C. Hasnauyaa orMmerky 'MO, Mul ognonpeMemniio npHiHMaeMm
rayouHy cpaloTKH, NOJe3HYI0 eMKOCTh H 3aBHCALLHE OT ITHX BCJAHUHH
BOJOXO3AHCTECHHBIE napaMeTprl: MownocTH I'AC, KoanyecTso BOAK, OT-
nyckaemoil morpedurento, H T. 1,

PasMepnl BOJOXpanHIHIA H COOPYKEHHA IHAPOY3Ia A0AHHB ObITh
SKOHOMHYECKH H TeXHHYeCKH ofocHoBaHwl. KanutanaoBnomenusa mno
rHAPOCOOPYKEHHAM H CONYTCTBYIOUIHM MeponpusTHaMm (oGraioBanue,
apedax M T. I1.), NMOKA3aTeNH N0 3aTOMJIEHHI0 3eMeJh H I0CTPOeK,
3KCIMYaTallHOHHBIC H3AEPKKH 1[0 THAPOY3AY M CBA3AHHLIM C HHM
VCTPONCTRAM B COMOCTaB/JE€HHH ¢ HapOMHOXO3ANCTBEHHHM 3s{dextom
peryJiHpoBanug CToKa PAcCMAaTPHBAIOTCA [0 BapHAHTAM peryJIHpOBa-
HHSL H CJAYHKAT OCHOBOM AaA BuGOpAa ONTHMAaidbHEX pPa3MepoOBR BOIO-
xpanuanma. BonoxossafictBennsie pacueTnl A48 BuGopa napamMeTpoB
BOJOXpannanma (cM. § 5) BHINOANAIOTCA B C/eLYIOIIeM [MOpAiKe:
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a) a44 HaMEeueHHOro CTBOpa THApPOY3J/ia Ha3HA4aloTcs BapHAHTH
HITT, sasexoMo BrJAIOvalonine okonuareanHo npunsateii HIIE

6) ans kamporo sapuanta HIIDI npm nenonnsopannn noinopa A4asA
['3C mnasnavaercsi HeckodbkKo mapuantos I'MO, 1. e rayGunbl cpa-
OOTKH; BLHIMOJHAKOTCS BOAOXO3ANCTBCHHEE PacHeTLi H TCXHHKO-3KOHO-
Muueckoe obocHoBanne neaecoodbpasnoro F'MO;

B) TNPOH3BOAHTCA TEXHHKO-SKOHOMHYECKOE CPaBHCHHC BapHaHTOB
HIII npn nenecoobpasuuix 'MO, Ha ocHoBe yero OKOHYATENbIIO BbI-
Gupaiorcs HIIT n TMO,

[To sopoxpannanigam I'OC rpannuna cpaboTKn pacilouoKeHa HH#C
HIII na 20—309% wMakcHManbHOrO Hanopa, 4ro NPHMEPHO COOTBET-
CTBYCT HOpMajbHOH pabore TYPOHH H NPHHHMAETCA B HavaJbHBIX CTa-
ANAX MPOEKTHPOBAIHS.

[To BogoXpaHHAHILAM He3HepreTHUEeCKOro Hasnauenusa padoTHl, yKa-
3apHeie B n, «0», OTNAAAIOT.

M3 nassaHHbIX XapakTepHHX YPOBHCIH BOMOXPaHHJHLLA AOCTATOMHO
siectko 3akpenasiercs HIII, ocoGenno nas BOAOCAHBHOH TMJAGTHHEI
Gea sateopoB. IlpoMemyTouHbie XapaKTepHbIe YPOBHH, Kak OTMedaior
C. H. Kpuugnit u M, @, Menxeas [61], ne creayer npunHMarh CTporo
COOTBETCTBYIOIIHMH PeXHMY padoThl 10 YCAOBHAM BOLOXO3AHCTBEH-
HEIX pacueroB. B Gyayuiem, no mepe pasBHTHA HapOAHOro X03AHCTBA
HJAH TPH BO3BEJEHHH HOBLIX CcTymeHeill Kackajna, Hena0emHbsl HEKOTO-
pble OTKJIOHEHHS OT NPOCKTHLIX NPeAno/oKeHHil, NOJHOCThIO MpeilycMo-
TPeTh KOTOpPLIE Ha JeCATHIETHA BNEpes HEeBO3MOMHO,

C TeyeHHEM BPeMeHH MOTYT H3MEUHThCH peXHMM H (PyHKUHH OT-
nenbHuX Bogoxpanuannl. CoopyxKeHus AOMKHB JoNycKath HeobXo-
JANMYIo THOKOCTL OyAyniell sKciyaraniy ycranoBok. OcHoBHBple pas-
Mephl HX H BAHAKIIHE Ha HHX XapakTeplble YPOBHH (CaMblil HH3KHII
FOPH3OHT cpaGoTKi, caMmblil HH3KHA HABHTALHOHHWIH ypoBenb H JIp.)
NOJKHBL HAasHayaTtees B HopMatHBHOM mopaaxe. Ilpn 3toM  yuHTHI-
BAIOTCH NPOEKTHHIE Pe3yAbTATH BOJAOXO3NHCTBEHHOrO pexuMa H ole-
HHBAEMEE 110 OOIIHM coOBpaXeHHAM BO3MOMKHBIE OTKJOHEHHA OT HEro,
A Takie 1 nocjaelyiollHe (3a npelesaMu CPOKOB MIAHNHPOBAHHA) H3-
MEHEHHA VCA0BHIT BOAONOTPeOJAEHHS H BOJONOABLIOBANH,

Pazmeps BOAOXPaHHJIHILA AOJIMKHBEL YIOBAEIROPATL CACAYIOUIHM yc-
JOBHAM BOJAHOIO XO03AACTBAa H OOLUHM THAPOTCXHHYECKHM TpeOOBaHHAM,

1. Hapaay ¢ OCHOBHBIM HasHauyeHHeM BOMAOXPaHHJIHINA, HanpHMep
Naf BOAOCHAGMEHHS HACEJCHHBIX NVHKTOB HAH JJH  9HCPIeTHKH,
NOMKHE GBITE paccMoTpensl H 0B0CHOBAHBE BO3MOMHOCTH KOMIJICKC-
HOFO YAOBJACTBOPEHHS BOJOH CMEKHBLIX OTpacieil BOJAHOro Xo3siicTBa
(pofocHalMenHe TNPOMOpeANpHATHA, opollenne, poiGopasBenenne
W T, n.). ¥eraHoBaennoe sojonorpebaenne HOAMKHO NOJHOCTBIO YAOB-
JACTBOPATLCA ¢ 3aaHHON 0DeCneueHHOCTLIO,

2. O6beM BOAOXpaHWAHIA He jaojKen Obpith upesMmephbiM  (nHe
Gonee, nanpumep, ABYX o6beMoB cpelnerofoBoro croka). B nporns-
HOM CJAy4yae OHO JJIHTEJNbHOE BpeMf MOMKET OCTABATLCH HEe3aTmOJHEeH-
M, He obecneyHpamoniuM BofocHaOmenus B NMyCKOBOH nepHos ycra-
HOBKH, KOTOPBIfI IpH 3TOM MOXKeT OulTh 3aTMKNLIM. B Taknx ycaosnsx
jMeeT aHavenne 3a6/1aroBpeMeHHOCTh CTPOHTENLCTBA BOMOXPaHHIHLLA,
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a4 TAKKE COrMIacOoBAHHBIH INIAH OAKAIOYEHHS BOAOMNOJAbL3OBATEIE
H HapaulHBaHHA BOAONOTPeOIEHHs N0 NMPOEKTHOrO B MYCKOBOM NepHOL.
YrnomsiHyToe orpanHyeHHe oGbeMa BOJOXPAHHIHILA O3HAYACT, UTO NPH
OOJIBINONH H3MEHYHBOCTH TOJOBOTO CTOKa (Hanpumep, B 3aBOLKbE,
KasaxcraHe w Apyrux paifionax) BofonotpebJeHHe BMecTe ¢ NOTepsMN
NPaKTHYECKH He Moxer npesniwate 50—60% cpeanero rogosoro
croxa [y,

3. Cpeanas raybuna sogoxpannauma npu HIIT nonmkna Ouith
B 3aCyLIIUBBEIX paioHax ne menee 4,0—5,0 m. [lpu mewsmux rayGu-
Hax PeryJaHpoBaHHe cToKa cranosurca ManosddexTHBHEM B CBA3N
¢ DOJBIIHMH NOTEPAMH BOAL Ha Hcnapenwe. Ilpu wacto naGaonan-
IHXCcH (J€TOM) HAnOJHEHHAX BOMLOXPAHHJAHLIA He JOJAKHO OBITh 3HA-
HHTENBbHBIX MEJKOBOAHBIX Tomiajed c¢ rayounamu wmenee 20 M
(10 CAHMTAPHO-TEXHHYECKHM YCJAOBHAM, H3-3a OOJLIINX TNOTEPb
Ha uenapesve M T, n.). B page cayuacs menecooOpasHo orparmicHue
METKOBOAHIT gamMOamHu.

4. Perynnposanne croka n3Mensier KauectBo Bojsl. ITockoasky npw
Pa3MHYHOH 3aperyJHpoOBaHHOCTH MOP(hOMETPHUECKHE XapakTepucTHKh
BOLOXPAHHAHULA H3MEHSIIOTCH, TO B 3aCYUNIHBEIX paiioHax c GOJbIINM
ncnapesnem HIII u mpoune nokazareiH BOAOXPaHHJIMILA MOIYT OBIThH
OrpaHHueHsl TpeOyeMbIMH HOPMATHBAMH KauecTBa BOMWL, [0 pacyery —
MPOrHO3Y.

B uenom sofoxpanuamuiie AOJKHO BIOAHE YIAOBJACTBOPATHL ClCLL-
(huyeckHM ocoDeHHOCTAM OCHOBHOro Bojonoanszosatens, das 'OC sto
OrpaHHY€HHasl BLICOTA CJAMBHON NPU3MbL, AJA OPOMICHHS — AWMHTH-
pyiolHe OTMETKH KOMAHAOBaAHHA NOJHBHBIMH ITOWAAAMI; LIS OXJaK-
Aawiuux somoxpannanm; ['P3C — cobamogenne neobXxoanMoit oxaax-
Aalouiel NJIOIWaAH 3epKana u cpenHeil raybunnl (He menee 2—2.5 M)
B npefenax Jerneld 30Hb UHPKYJAALHH B NOCJACHHEM oAy cpaboTKH
BOAOXPaHMANLIA (HecKoabko Bhilwe MO, cM, § 28).

§ 7. MEPTBbIH OBBEM H 3AHJIEHHE BOJLOXPAHMHJIMIIIA

OGwme ycnosus onpeaeenns MepTBoro oduema

Otnoxenne nanocos. 3ror GakTop YaCTO ABJSETCH OCHOB-
HulM TIPH Buibope meprBoro obbema. OcofeHnocTs npouecca 3aiIenns
COCTOHT B TOM, YTO HAHOCHl pacnpeieasiiorcs 1o BOAOEMY Hepaslo-
MEpHO H He Nno camoil riay0oKoil 4acTH, a COOTBETCTBEHHO CHJLPaB/Hye-
CKOMY pEXHMY B 30He nojanopa. B peayanrate MeprBHil ofbem 3a100-
HACTCH MEAJIeHHEee, 4CM 3TO NPOHCXONHJAO OBl IIPH OTJOMEHHH Beeil
MacCChl 3aIEPHKHBACMBIX HAHOCOB B NOHHXKEHNBIX YACTHX MepPTBOIro 06b-
ema, o oanoBpeMeHHO HAYHHAET 3ATOIHATHCH PACHOJOMKCHHAS Haj
HHM €MKOCTh BOJOXpalHAHILA, OCOOCHHO B XBOCTOBOI €ro 4acTtH u no
orsepwkaMm » npHrokax, Hapsaay c cobaofesneM HEKOTOPLIX APYrux
TpeboBaHHil, OTMCUEHNBIX HHXe, MepTBHil 06beM onperensercs
O0BIUHO [ BOLOEMOB IPOMBILIEHHOTO H MUTLEBOro BOAOCHAOHKCHIS
H3 pacuera 3aWjieHHs 3TOH 4acTH EMKOCTH B TeYeHHe NepHojaa or
25—30 go 50 ger.
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[To BofoXpannAHUIaM HHOTO HasHayenws (oXaamxaeHue obGOPyLO-
sauna IP3IC, wuppuraumsa, pulopassefenne, BOAHBIT TPAHCHOPT,
THAPO3NEPreTHKa M JAp.) XapakTCPHCTHKA 3anJIeHHs NPHBOJAHICH Ha-
pAay € APYTHMH KOWKPETHHIMH YCAOBHAMH, ONPEASAIONHMH BeTHUHBY
MepTBOro o6beMa, 1o B G0JbUIHHCTEE C1YYACB He ABJAAeTCH Pelauei.

OG6ecneuenue Hanopa. [lpn o6pasoBannn BOAOXpaHHIHLLA
B CBA3H C 3HCPreTHYECKHM HCNOJL30BAHHEM BOJAOTOKA CHHMKEHHe Ha-
nopa na I'IC nonyckaercs o6uiuno He 6oaee 20—30% noanoro Hanopa
(npu ormerke HIII' B MeKeHL) B COOTBETCTBHH ¢ XapaKTepHCTHKaMH
Typoun (cm. § 31). B cBasu ¢ stum orMerka 'MO Bogoxpanuanmia
onpefeanercs AONYCTHMBIM, CPABHHTEJALHO He0OALUIAM CHHMEHHCM
Hanopa, a MepTBHil o0beM npH 3ToM O6GHYHO BO MHOrO pas lpe-
BBIIIAET €MKOCTh, NOTPEGHYIO 10 YCJAOBHIO 3aWJeHHA 3a JJHTEAbHbLI
MEPHOJL.

BriGop Beanynne cpabotkn (aas sapannoro HIIT), a anaunt u sul-
Gop I'MO npencrasasier coGoil TEXHHKO-3KOHOMHYECKYIO 3ajiauy, pe-
LAeMyl0 Ha OCHOBE psifla BapHAHTOB THAPOIHEPreTHUECKHX PaCyeron
(cMm. § 34).

OGecnmeuenne cynoxoactsa. [loanopuuie Gbednt, cosma-
BACMBIE HA CYLOXO/IHBIX PeKax IJf HAPOIHepPreTHUeCKHX ueaed, nosnl-
AT YPOBHH BOAL Ha /UTHHHBIX PeYHLIX yuacTkKax, ofecneuynBas Ha
HHX HEOOXOAHMBIE CYMOXONHbIE rayOHHBL. [IpoekTHLIe rayOHHE HA ITHX
Y4acTKax ONpefeasior HHAHIOW pacyeTHyIo IpaHily ypoBHEl, KoTopas
He Ao/Ha ObiTh napymena pexuamoM I'2C B nepHoa HaBUraimnu,

OGecneueHHe HPPHIaUHOHHOIO KOMAHJAOBAHHA,
Hasnayenne MO BopoxpaHHAHINA NPH HCMOAL3OBAHHH €I0 AJ5 CaMo-
TEYHOTO0 OPOINCHHA 3€MEIb JAHKTYETCH BBICOTHBIM IOJOMXKEHHEM TOJHB-
HBIX TJIOLLa el H ux pasasmcpamu. OtMerka MO nasnavaerca npu sToM
¢ TaKHM pacyeroMm, ytoOnl npu cpaboTke Bofoxpannauua ao MO
OblI0 oGecueueHo HOCTYIVICHHE BOALI Ha NMOAS (¢ YUETOM YKJAOHA B Ka-
Hajax Mo MyTH €e ABHIKCHHSA).

Yuer BoicoThl BoflonoAbeMa. Ecan ucnoassosanne orgaun
ROMOXPAHHINIIG CBA3ANO0 ¢ nojlaueil BoALl noTpebHTeNI0 HACOCHO! CcTaH-
1Hel, To, OYeBHAHO, Npn nosuiimenuy 'MO ymeHbnaercs BeicoTa no-
Jdauu, uTO BeAeT K YMEHbUIeHHIO MOIUHOCTH HACOCHOMI CTAHLUHH H TO-
JOBBIX IKCOAYATAUHOHHLIX pacxofos. Tak ofcrout neno, Hanpumep,
¢ Bopoxpanmanwamu I'PIC, na xoropeie aaa oxaamaeHus KowjacHca-
TOPOB 110AAETCH I'POMAJIHOE KOJHYECTBO BOAbLI, AHAJOTHUHLIC VCJAOBHSA
COZAAI0TCA TIPpH MAIITHHHOM OpPOWEeHHH H3 BOMOXPAaHHJHUL, NPH BOLO-
CHADKCHHH H3 MoAnopHoro Geueda npeanpuATHIt H HACENCHHLIX MECT.

HyxHo umers B BHAY, 4t0 nosuitense F'MO Buampaer (npu namu-
HoM mnosesnom oGneme) nosuimenue HIT na mensmyio peanunny.

CaduTapno-rexHHueckue ycjaoBus. Ecan Bopoxpanu-
JAHIE HMEET Takyio GopMy, NpH KoTtopoli B Tenjoe BpeMst roaa (Mai—
cenTilpb) ypoBHH B pesyabrare cpaGOTKH MO 3aJallHOMy PeKHMy ua-
CTO HPHOAHAKAIOTCA KO JAHY HWIH K OTMeTKaMm OGIUHPHBIX JHTOpaJaed,
T0 npu nu3koM I'MO Bo3MoKHO mnporpeBaHHe BOAB, 3apacTanue
BOJOXPAHHJIHIA M BO3NHKHOBeHHe aHodenorcuuwx ycaosuii. [loss-
JNETCH MHOMECTBO IL1ABAIOMIHX MeJbYalIlHX BOJAOPOCACH W NPOUHX
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MHKPOOPraHH3MOB — Da3BHBACTCH NMAAHKTOH, HAOGIIONACTCS UBETEHHE H
HEYCTPaHHMELl TIPHBKYC H 3allaxX BOALL, B Pe3yJbTATe Mero oHa MOMKET
OKa3arbCf HENPHIOAHON AJa NMHTLEBOID BOJOCHAOMKCHHA H NHUICBOI
npoMbluieHHocTH. TloatoMy HeoGXOMHMO HAa3HAuUaThH TAKVIO OTMETKY
I'MO, xotopas obecneunna Gbl ROCTATOUHBIE TAYGHHB B BOJOEMe IPH
JETHHUX CTO YPOBHAX, B 0OCOOEHHOCTH €C/IH 3TH VPOBIiH MOTYT NOSBIATLCH
4acto (HanmpHMep, NpPH CE30HHOM, FOAHYHOM HAH HACTHYHO MHOFOJeT-
HEM PEryJHPOBAHHH CTOKA; NPH BLICOKOM MHOTOJETHEM PeryJaHpoBaHun
yponHn BofjoeMma npubanmxalores kK F'MO nopoasio penxo).

Bo usbexanne HeGAAroNPHATHHIX CAHHTAPHBIX HOCJAENCTBHI NPH
YCTPONiCTBE BOAOXPAHHJIHIUL TIPOEKTH BOJOCMOB HeOOGXOMNMO COTJIACO-
BLlBATb C OPraHaMH CAHHTAPHOrO Haj30pa.

Prmonoe xoasnitcrso. ITourn Bo BesikoMm BomoXpaHwaHile MO-
JKHO Oprann3oBaTe pLGOBOACTBO H PHIOONOBCTBO, MO3TOMY BCeria cie-
AYET €ro McnoJyiL3oBaTh Aas Aaunoii venn, Ilpu cpaGoTke Bomoxpanm-
auma 10 'MO pbiba ckoniserca B MepTBoM 0GbeMe, O3TOMY €ro pas-
MCPHl TOHE OBITh TAKHMH, 4TO0OB HA BCE BPEMH HH3IKHX IOPH3ONTOR
HMEJHCh JOCTATOUHBIE AN PHIGB MoWaib, TPOCTPANCTBO, KOPM
n BO3AYX. CliellyeT TakzKe HMETL B BHIY NPH HH3KHX FOPH3OHTAX 06pa-
30Banue Jbla, KOTOPHIA MoOXeT M 0e3 TOro CoKpalleHHoe BoOj-
HOC NPOCTPaHCTBO cAE/NaTh HEXOMYCTHMO MaJbiM IJ5 CYHIECTBOBaHHsA
puib. Caenyer Hekaouats takHe otMerkd I'MO, ocoGedno B cayuasnx
€Keroanoil cpadoTKH BOJAOXPAHMANILA (HATpHMep, Aas pabors ['AC
H T. 1), NPH KOTOPHIX K KOHLUY 3AMGLI Jef TYGHT pLIGy, MPHIKHMas
€c Ha OOJIbUIHX NPOCTPAHCTBAX K NMOBEPXHOCTH 1ONIMBL.

BroicorHoe pacnonoxenune pogonpuemunkos. [lpu
cpaGoTAHHOM BOAOXPaHHJAHUIE NO/AMHA COOMIOAATLCA TIYOMHA BOILI,
HeoOXOANMAs M HaleXHOli paborsl BOTONPHEMHHKOB. 3JTta rayOHHa
COCTOMT H3 Tpex 4acted: 1) MpeBbleHHs HU3A BOMAOHPHEMHLIX OTBEp-
CTHH Haj JIHOM Bojoema, 2) BBEICOTH OTBEPCTHH H 3) rayOHHLI BOJLI
Hal mepxHed ux Kpomkoii. Ilepsas yacth onpene’siercs ¢ yYeroMm BO3-
MOZKHOTO B OyAVILEM NOABEMa Ana B pe3yabraTe ero nepedopmupona-
HHSA H 3anoJHeHHs BOAOEeMa HAHOCAMH,

I1pesnienne yposus Haj BepXxHell KPOMKOI oTBepCTHiT HasHayaeTes
C YHETOM TOJIUHHBI JIeASIHOTO IIOKPOBa, ecan Haunboaee rayGokas cpa--
Ootka BogoeMa NpHXOAMTCA Ha 3umy. M3pectHoe morpymenmne Bojo-
NPHEMHBIX OTBEPCTHA NOJA YpPOBEHb TpeOyeTcs TAKMKEe A8 YCTpaHeHHd
MoJicachIBANHA BO3/lyXa HacocamH.

3aunjeHne BOJLOXPAHHAHILA

Oonem 3daHJeHHA ED.H.GKPBIEHJIHIHH ONPEIEJHAETCA Mo KOJHYCCTBY
TBEPAOro cToka, NpuHuMas cpok sauaenus 20—30 ner mas OGBIMHBIX
EBJIIJKPEIHHJIHIIL MECTHOro 3Ha4YeHHH, CTPOMUIHXCH AJH MPOMBILJEHHOTO
H [IHTLEBOTO BOMOCHAOIKEHHA, uppHraunH H pubosoacrsa. Jdas kpyn-
HEIX BONOXPAHHJHLL PaHOHHOrO HA3HAYEHHH pacyeT EeMKOCTH, BbLijle-
JAEMOIl Ha 3anjenne, NPOH3BOAHTCA (B cayyae HeoOxomumoct) 3a Go-
aee nauTeasHbll cpok — 50 ymer. lonoBoe KoanyecTBo HANOCOB, NPHIO-
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CHMBIX pPeKoi, onpenensierca no akTHYecKHM HaGAOLeHHAM Ha JaHHOH
peKEe HIH Ha peKax-aHaJjorax.

B ta6a. 14 npuBonATcA AaHHBIE O 3aHJEHHH HECKOJBLKHX BOJ0EMOB,
NoJyyenHsle Ha OCHOBe 30HAHpOBAHMA oTaOMeHul nna, Kak pugno n3
NaHiBIX 3TOi Ta0JAHULI, MOAYAH 3aujJeHHs 1o BojoxpaHpanuiam J[lon-
Hacca NoBOJABHO OJaH3KH MexAy coboili H TOALKO No OTAeabHEIM Gac-
ceilnaM oTMevaeTcs HEeKOTopoe OTKJOHEHHEe HX B 3aBHCHMOCTH OT MecCT-
HBIX YCJAOBHI (MouBhl, reoforiy, peabseda, nanamadTa v 1. n.).

Tabauya I4

Mokasarean aamaenns sopoxpanaanuy Hdonbacca

Hosep pogoxpanwamila
Xapakrepucrnxa
Bﬂ_ﬂ_ﬂ!PHIIHEIILL[H
1 2 3 4 a it
[laomans nogocGopa, km? | 430 403 130,5 | 271 540 113
Cpennerofosoft ¢TOK, MIH.

e U 13.6 23,54 8,22 17,48 H,0 45,6
Kosthdmunent peryaupo-

BAHHA CTOKa . . . . 0.77 0,72 0,69 0,67 — 0,70
O6muit obbeM BoAOXpa-

wamma, mag. m* . .| 25,0 26.8 8.5 16,3 1.33| 52.0
O0muft o0LeM 3alJIcHHA,

TG M¥ st i . .| 988 687 273 436 10:00 4000
Cpok skcnayaramumu, Jer 7 7 7 5 T 11
Cpeanerofiosoe zanacuie,

Teic. M¥rom . . .. .| 141 95 39 87 143 364
Moayas sanaenns, m¥rol

o LCEEE e e 328 243 300 320 265 327

Hatypuoe oGcaenosanne (nyteM 3oHAHpOBaHHA) 3awIeHHs BOLO-
xpaunanil aaer obobmieHHYID (CYMMAapHY) XapakTepHCTHKY 3auje-
HiIS, COOTBETCTBYIOULYID AAHHBIM (H3HKO-reorpadHUecKHM YCIOBHAM.
B cBA3H ¢ 3THM TaAKOH MeTol OnpefeJeHHs HHTeHCHBHOCTH 3aWaeHHsd
ABJAETCA BecbMa uenecoobGpasnpiM. [Ipn sTom Tpebyerca TatelibHOe
NnpoBejieHHe 30HJAHPOBAHHS HWJIa H COBMEL[EHHE [ONepeyHHKOB BOMAO-
XpaHHAAIA, OTHOCAIHXCHA KO BPEMEHH €ro CTPOHTEAbCTBA H K MOMEHTY
HecJaeoBaHne,

C onnoi CTOPOHKI, pacyer 3aHJEHHA NO JaHHBIM O TBEPJAOM CTOKC
PEKH HE JdeT MONHOH BeJHYHHL OTJOXeHHH, TaKk Kak npH 3TOM
He VYHTHLIBAETCHA 3HAYMTEJbHAH COCTaBJAAKOIlAA 3aHJeHHd — AONONHH-
TeJAbHO¢ TIOCTYIVIEHHEe TBEepAOro MaTepuaJa B CBA3H c nepedopMupo-
paineM OGeperosoil 10J0CH BOKPYr BHOBL oOpasopasilierocsi BOJAHOTO
npocrpancrtea (pa3Mblg CKJONOB IIPH BOJHEHHH, Oo0OpylI€HHE OTKOCOB
u T, m). C aApyroit CTOpPOHH, pacier no AaHHLIM O 3aHJEHHH BOJIOE-
MOB-aHAJ0r0B ¢ HeGoALIIHM CPOKOM CYUICCTBOBAHHA TNOCAedHHX CO-
JICPAMT H3BECTHHIl 3anac, NOCKOAbKy npouecc nepedopmuposanus
Geperopoil MOJIOCH NMPOHCXOAAT Hanbo/jiee HHTEHCHBIIO B NMEPBHE TOJAbI
9KCIJIyaTalHH BOJOEMa H € TeuCHHeM BPEeMCHH 3aTyxacr.
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B 3axjaiouenHe orMeTHM, 4yTo B OOAbIIHX BogoeMax (no orHome-
HHIO K cpelneMy FOAOBOMY CTOKY) o0ObeM otaoxeHuil olbluiio He-
BEJHK M0 CPABHEHHIO cO BCell eMKOCThlo BojoeMa. [las BoloxpanuiaHily
He6OAbIICH OTHOCHTEJABLHON €MKOCTH BONpOCH nepedopMHpoOBaHHA py-
¢la TpebyloT cnelHaabloro HCCIeA0BAHAA METOAMH TEOPHH PYCI0OBHIX
npoueccos [100].

PexuM 3anjeHus BOLOXPAHMIHIL H €ro pacueTsl H3JaraoTcs B pa-
Gorax [23, 67, 68, 94, 123, 138].

& 5. NOTEPH BOJIbl H3 BONOXPAHHJIHUWA H BOPBBA C HHMH
pyuToBLIE BOLOEMbI

Bopoxpanuanuie, peryjaHpys peunoil CTOK, pacxoiyer BOAy A
cnabmennsa norpeburencii, 4acTHYHO #e TEpPAET e¢ Ha HcilapeHHe ¢ Bol-
Hoi nopepxnocti' W guabtpaumo. B mekoTopbix cayuanx noijaemar
pacuery 3arTpatel Boabl Ha JefoobpasoBaHue. 3Aech pPaccMOTpeHHl
JIHIIb NIPHEMLI pacyera HOPMATHBOB MO OCHOBHBEIM BHAaM Noteph. Kon-
KpeTiioe onpefejedue norepb Tpedyer COBMECTHON OLCHKH 3THX NOp-
MaTHBOB H KOJe0anHil eMKOCTH BOJOXpPaHHJAHIA, YTO OTHOCHTCH K pe-
ryAHpoBalHio croka (cMm. § 14).

B sakmouenne nsjgomeHb cpefctBa O0pbOBl ¢ NOTEPAMI BOJALI H3
BOJIOXPAHHJAHING H 3a ero npefenamu. bopwGa ¢ morepaMu BoAw 3a
npefesaMH BOMOXPANMAHIILA PACCMATPHBAETCH B paspese NOBLILEHHN
ero 3(ppeKTHBHOCTH, a4 TAKMKE OTHOCHTCHA K CAYYAHM ¢ HeZHAUHTEILHBLIM
peryJanpoBanHeM HAH Ge3 Hero, 4ro COOTBETCTBYCT MPOCTENINNM BOMO-
XO3HNCTBCHHBIM YCTAHOBKAM,

Morepn Ha ucnapenne

Cosfanne pojoxpaiuanila Hapylwaer Boinbil 6Ganalic 1o paccMmar-
pHBaeMoro crpopa, AAA KOTOPOro 10 THAPOMETPHYECKHM JlaHHbLIM 3a
NepHof o yerpoiicTBa BOLOXPaHHANLULA YCTAHABAHBACTCH HOPMA CTOKA
CO BCEro 3amMpikaemoro BopocGopa, o0ecneuyeHnbieé BeJTHYHHBI CTOKa
M T. I

[Tpn BO3HHKHOBCHHH BOLOXPAHH/AHILA HEKOTOPAs 4acTh CYILH BO-
pocbopa 3aMeHsiercs BOAHLIM 3epKaaoMm. Ha sty uacth cymH go o0-
pasoBaHid BOJOCMAa Bbinajajan OCalKH, HCRKOTOpad HacTbh HX, 34 HC-
KJAIOYEHHEM 1OTeph ¢ CyIlH, cTekana B peky. Ha rom e npocrpancree
B HOBHIX YCJAOBHSAX NPH TeX e ocaakax X norepw OyAyT HHBIMH, paB-
HLIMH HCHIAPEHHIO ¢ BOJAHOI nosepxHoctd Fy, B CBA3H ¢ yeMm paciona-
raeMmblii CTOK H3MCHAETCH.

Takum obGpazoM, H3IMCHEHHH, BHOCHMMBIC BOJOXpPaHHAHILEM B BOl-
nLlil Ganade, Beipaxkalotcs passoctbio E; ob6bema BOALI, KOTOpas
B TIPOULIOM [IOCTYNaJja B BHAE cToKa Y ¢ 3aTonnsiemMoit wacTh Bodo-

! Ha oxaamaamuiix BogocMax TCLIOBKX sAeKTpocTanuuil Heuapedne poiid oT He-
KYCCTBONHOTO MOJAOTPCBA €8 B KOHAGNCATOPAaX He OTHOCHTCH K NoTepaM B OOLMHOM
CMBICTE, d COCTABAACT OANY M3 cratell Texnonormveckofl noponorpetuoctn [PRC.
B Takom caywac noaeanas oTAava BOAOXPAHMINOLA A0AKHa obecncunpats HOKpHTHE
3TOl BOAONOTPebHOCTI.
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cbopa, u KoanuectBa Boanl D=X — E,, nocrynaouieii yepesa BOIHYIO
NOBEPXHOCTE CO3JABAEMOro BOAOXPaHHJAHILA, T. €.

Eau?—D. (13)

Croxk Y (ero mopma, muoronernne KoneGaHusi H BHYTPHTOAOBOC
pacupenenenue) obOEHYHO OTAHYAETCH OT AHAJOTHUHLIX XapaKTepHCTHK
AJf BCCrO 3aMBIKAEMOro BojocOopa H COOTBETCTBYET KOHKpeTHbiM du-
SHKO-TeorpaHYeckHM ycja0BHAM YuacTKa JOJHIL], 3aTallITHBAeMOro Bo-
AOXP aHHIHILEM.,

Beanunna D B o6sactax ¢ BAamnuIM KJIHMATOM TOJOMKHTENLHA,
T. €. OCAJIKOB HA BONOEM BHMajzaer GoJbLIe, YEM HCMAPHCTCA C HEro;
B 3acyuUIHBBIX 00JacTaX, HA060poT, 5Ta BEAHUHHA OTPHUATEAbLHA, T. €.
OcaZku MEHbIIe, UCM HCTIapeHHe.

Passocts £, ana oxnuix pailonos CCCP nonoxurensna kak st
FOJLOBBIX BEAHUYHII, CPEANHX 3a MHOrOJCTHE, TaK W ocoleHHo A8 3a-
CYUMTHBLIX Jer nian nepuonos. [lpu srom nocae yerpoiictBa pofoxpa-
HHAHOIA C MJAOULAAH, NOKPWBAEMOoll BOJAON, NOCTYNHT MEHLIE BOJb,
4eM ¢ TOil JKe Tiomaan Ao ero yerpoiicrsa'. Muaue rosops, soanas
MOBEPXHOCTL TEPAET BOAW OGOALIIE, YeM TO € NPOCTPAHCTBO CVIIH A0
2ATOTIICHHA .

Pasnocts E; npenacrasasier coGoil peayabTHPYIONIHE, HAH JLONOJHH-
TCAbHLIE TOTCPH, BO3NHKAIOMHE NPH CO3MANHH BOXHOTO 3epKana H
ABAAONIHECT NPEAMETOM pacuera npu npoektHposauuu, [losromy npn-
sefem Gosee noApoGHYIO XapaKTEPHCTHKY 9AeMenToB, 06paavioniux
pasnocte Ej.

Bxoaswas n pasenctso (13) seawunna Y paBHa

Y=X—E. +AW, (14)

rne Lc—nenapenne ¢ cyun; AW — namenenne sanacop pjaari n Bo-

aochope, B JaHHOM CJy4ae He BO BCEM BoAOCOOpe, a TONBKO B TON

"N4CTH ero, a5 KOTopoit onpefensercs Ganaanc no pasencrsy (14).
loncrasaas supaxenne (14) 8 (13), naxonum

BV DBl B e AW (15)

Takum oGpasom, ponoanuTenbHOE, HAH peayabTHpYIOLLEE, Hcnape-
HHC PABHO Pa3HOCTH MEMAY HCIapeHHeM ¢ BOAHON MOBEepPXHOCTH H He-
napenHeM ¢ pofocOopa, HCNPaBACHHON HA BEAHYHHY H3MEHeHHs 3a-
nacos pjaart n Hem AW,

Kak nssectno, suauenne =AW npeacranaser paary, Nepexosyio
OT OIHOTO NEPHOAA K APYIrOMY (HanpHMep, TBepaLle OCajiKH, H3IMCHCHHA

' B cesepuux w cenepo-sanaanux paiionax CCCP B mexotopwx caymasx, no-
BIAMMOMY, BOIMOKHL OTPHIATE bHEE rofoBHe painocth E,, npuues noche yerpoi-
CTHA BOAOXPAHIVIHWLA © 3ATANAHBACMON NJOIA/H NoCTYNACT GOAbIEe BOIW, MeM ¢ Tofl
Me miomans 1o sarondenns. Takwe e cayuanm BOIMOMHH M B YCIOBHAX YEpawns
PN CO3AAHMH BOJOXpamHAHIL, HA 3a00007eNNLX OPOCTPAHCTBAX, MR KOTOPHX No-

TEPH Ha HCMapenwe 33 rojl MOryT OuTh OTpHUATEILANIMK, TaK Kak Fe>F,. B Taxnx
CAYHANX CO BCEll mAoulaaM BONOXPANILIMILA WA COOTBETCTRYIOMICA €0 4acTu no-
TCPH N HCNAPCHHE MOMKHO NPHPABKATL K MY,
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3aMacop NOA3EMHLIX BOA H T. IL), NpHYeM IPOHCXOAHMT HaKOIIE-
HHe BJAATH 33 CYeT OCAJKOB B TEKYUIHil Mepuoj HJAH OTAaua 3a CHeT
ocanakos npowsoro BpeMenn. [Ipu pacuerax CpPeAHErofloBbIX BeJaHYHH

3a MHoroJetHnii nepuoa sHauenne =AW, npuxonsiuieeci Ha OIHH rof,

CTAHOBHTCA He(OALIIHM H HM MOMHO npeHeGpeus. B Takom cayuae

E.=E,—E, (16)

a no ypasHennio (14) nopma mcnapeHusi ¢ cylid Oyaer papia HOpMe
OC4JIKOB MHHYC HOpMa CTOKa (BC€ 3TH 3JEMEHThl OTHOCATCA K KOH-
KPETHOMY NPOCTPAHCTBY B NpeAesax 30Hb 3aTONeHHs )

oA,

B pesyaprarte ypasHenue (16) mMoiHO nepenucaTth B BHAE

E,—E,— X+Y. (17)

Ypasuenna (16) w (17) cayxar anda onpeneneHHs CpeiHHX 3a
MHOTOJIETHE pacyeTHLIX (AOMOJHHTENLHLIX) MOTEpPh Ha HCnapende i3
BHOBb 00pa3yeMBX BOJOXpPaHHAHLL,

Jlas OTHOCHTENLHO KOPOTKHX NMEepHOAOB (MeHbIle rofa) M3MeHeHH-
sIMM 3amacoB niaaru B BofocGope mpeneGperaTth Heabssi. Pacnpenede-
HHE 710 BpeMeHaM roja Beanunnn E, SHaYHTENLHO OTJIHYAETCH OT pac-
npeneaenna pasHoctd Ex=Ey — E¢. Ilo3ToMy A5 KOPOTKHX OTPE3KOB
BpeMeHH (ce3oHoB, Mecsues) Beauunny Lo=AW caenyer yuHThiBaThb
AnddepeniHPOBAHAO 110 3THM OTPE3KaM BpeMenH Kak pasHocTb Me-
Kay ocaukaMu X H ctokoM ) B ecTeCTBEHHOM COCTOSIHHM, T. €. MO Bhl-
paxeHuo

Ee ) (18)

MecsAuHble OCajKH ¥ CTOK VUHTBLIBAIOTCA 10 CPEJHEMY HMJAH 3acyul-
ausoMy roay. Ilpn 3T70M ocajiku HPHHAMAIOTCA MO AaHHBIM OJHZKAa-
MHX MeTeoCTaHUHM, a cToK Y — no pesyJabrataMm nab.a01eHHA 3a npoul-
Jbleé rofiel Ha paccMarpHBaeMoM BojocbOpe HJAH HA peKe-aHajore.
33. HeHMEeHHeM JNAHHBIX O CTOKe OH MOXeT OLITH NPpHHAT MO K4ApPTe H30-
JIMHHA, a ero BHYTPHTOLOBOE pacnpeiejerHne — no JHTePaTYPHEIM HC-
toynnkam [6, 23 u gp.] nan no croky pekH-aHajgora.

A. B. Ornescknii [74] BBOANT COOTHOLICHHE

E -+ AW=X—Y=X(1—ay),

rac npubaKenHLe 3HAYEHHA BeJnunHe ag=Y: X (ycnroBHO nasssae-
Moil KO3 (PHIHEHTOM CTOKa ¢ 34TanjJHBaeMofi 4acTH AOJHHBI) MPHBO-
AATCH B 3aBHCHMOCTH OT CE€301a H YCJAOBHIl cTOKa (NOYBO-IPYHTOB, pac-

THTEALHOCTH H JAp.).
Taxknm obGpasom, no Oruesckomy,

E,=E,—(1—ay) X. (18")
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das onpepeaeHus Beauunnnl Ly cynectsyer HECKOJbKO METOMOB:
) meron roaHoro OanaHca; 2) nabaOACHHA N0 HCIAPHUTENAM HJAH HC-
napuTeabHBIM GacceiinaM; 3) merof Temyiosoro fasaHca; 4) SMIHPH-
yecKHe PopMyJasl H rpadHKH,

Ileppuiit Meroj npuMeHAeTcs AJAs CYLIECTBYIOIIHX BOJOXPaHHJHILL
¢ XOpOoIIO IIOCTABJEHHBIM Y4YeTOM BCeX HPYTHX 3JEMEHTOB BONHOTO
GasaHca (NPHTOK, YTeYKu, OCajKH Ha 3epkano BofloeMa). Peayabrarsl
HCNONBLAYIOTCS A48 HOBOCTPOEK B AHAJOTHUHBIX Ye10BHAX., Takum XKe
00pa3oM HCMOJb3YIOTCH AaHHLie HaGMoAeHnli no HcnapureasM. Tpe-
ril B YeTBepThiil MeToAbl NPHMEHMIOTCH JVIA CYUIECTBYIOIWHX H NPOeK-
THPYeMblX BOJOXPaHHJIHMIL.

B Hacrosiilee BpeMsl 3a OCHOBY NpuHATa o000lIeHHad pacyerHad
{bﬂp".i},'.'la [TH, noayuennaa b. [I. 3afikosuim, A. Il. Bpacnasckum H
3. A HHKyﬂHHnu i METOAHKA pacueTa BXONAWHX B 3Ty opmyay na-
paMeTpoB, OCHOBAHHAA Ha HMCMOJbL30OBAHHH MeTo/la TeIWioBoro HanaHca
¢ vueroM TpaucopMalHH MeTEOPOJOrHUYECKHX 3JeMEeHTOB Haj BOXHOM
noBepxHocTbio [124].

Ynomadytaa dopmyaa aaa Eyx MM/cyT. HMceT BHA

E,=0,14 (g — e500) (1 +0,72q05q), (19)

rie ep— MaKcHMaJbHas YNnpyroctb napa NpH TeMmnepatype TNOBEpXHO-
CTH BOMLI, MG €200, Waop — BJAAMKHOCTL BO34yxa (MO) H CKOpOCTL BeTpa
(m/c) Ha Beicote 200 cm Han nosepxuocThio BoAB. K 310l BHICOTE
naGaonennpie no Quorepy CKOpoCTH BeTpa NPHBOMATCS € YYETOM KO-
sppuunentos no tabanuam [124].

B Yxkazanusax [124] npusoasrca crnocolul onpeieseHns teMneparyp
BOJOEMA, a TAKIKEe TeMIepaTyp H BJAAXKHOCTH BO3/lyXa HaJl HAM, HeoOXo-
AnNMBIX aas pacuera Ey mo mecanam.

Ha ocHose pacueros 1no MecsiuHBIM HHTEpBaJjJaM 3a AJIHTEJLHBI Te-
pHOA M AAf HeCKOJABKHX ONOPHBIX NYHKTOB OIpecadaloTcs ToA0BHE

HOpMB Henapenns Ey.
JIns Manblx BOJLOEMOB, ¢ INIOULANbIO 3epKaJja 10 5 kM2,

=ExnKyK.,3 mufrox, (20)

rie Eqg— ucnapenue ¢ Gacceitna nmaomanbio 20 M2, onpeneasemoe 1o
MHOTOJeTHHM HaGMOACHHAM HJIH no Kapte (puc. 17); Ka, Ki p— no-
npaouHble KoadduunedTer Ha TAYGHHY, 3allHU[EHHOCTD H IVIOLLAAb
poaoema [124].

[lo pue. 17, a Takke H3oauHuAm B paborax [I18, 30, 36]

BHAHO, 4TO HaHMeHbILasa BeJHYHHA Ep=20--40 cM OTHOCHTCSI K JIeCO-
rvagpe. B necuoil sone ona cocrasaser 40—60 cMm, B aecocrenHoil —
((0—80 cM, B crenHoii — 80—100 cM, B nNOAYNMycThIHE H NYCTBIHC —
100—180 ¢m B ron.

Crocofsl y4cTa MOTepL Ha HCOAPCHHE 3aBHCAT OT POJH 3THX MO-
reps ¥ OT METOJOB pacuera peryiaupoBanus croka. [lpum pacuerax pe-
Acima padoTel BOAOEMA N0 KadeHlapHuM Be/iHUHHAM CTOKA 3a P Jer
HelapeHe onpeieascercd COOTBETCTBEHHO KOHKPeTHLIM MeTeopoJoruye-
CKUM YCJOBHSIM Kaxjaoro rofia B 3ToM pagy. Hauwe orpanHuHBaloTcd
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pACYETOM HCHAPEHHs JUIA TpeX XapaKTepHHIX Mo BOJAHOCTH JeT —
MHOTOBOAHOrO, cpelnero m MajopofHoro. IToayueHHble BeJHYHHBI OT-
HOCAT K APYTHM rojam, GJIH3KHM MO BOJIHOCTH.

B pacuerax peryaHpoBaHHs CTOKa [0 OOOOLIEHHBIM METOAAM 110-
TepH Ha Hcnapenne oucHupBalotes rakiKe oGobuienHo. llpu muoroaer-
HeM pCeryJuHpoBanfH, Korfda cpa0oTKa BOAOXPaAHWIHLLA JJAHTCH ne-
CKOMBKO JET NOAPAML, NOTEepH ONPeAeAdiOTcA AAf rPYIlibki ManoBOJHBIX
Jger, Cpesnss BHCOTa TOLOBOrO ¢JI0s NMOTEPb A NEPHOAA 7t JeT HaXO-

autes npu Kosduumente usmenunsoctn CW=C,:Yn u obecneucH-

noctn P'=100— P, rpe €, — Ko pHIHENT HIMEHUHBOCTH BEICOTLI ¢J1051
NOTEPh 38 OTAENbHLIE OB, N — UHCJ0 COBMECTHO paccMaTpHBAaEMbIX
aAet, P — ofecneyeHHOCTL OTAaYH BOAOXPAHHAHILA,

[1pu sToM B 3anac HALCHKHOCTH PAacYETOB JONYCKAeTCs COBlAJeHHE
MaJoBOJbA ¢ Pe3Koll 3acymHBocTLIO. HHora Takoit pacuer nphme-
HAeTcH He K NOTepAM, a K rofosmiM eeanunHam £ Torma pacuernas

Tafaunya 5

MoTeps HA HCOAPCHHE W3 HEKOTOPHX ROJOXPAHHAWIL, MM/ro

Rogoxpasnanumge Ofaacte Eu A ¥ hc j:,l
CoankaMeKoe [lepMckan 471 575 252 323 148
YeGoxcapekoe Yypamckan ACCP 528 194 161 333 195,
n. Orpana Tarapckas ACCP 629 381 126 255 A74
Capatosckoe CapaToBcKan 819 377 47 330 489
Boarorpaackoe Boarorpajckan 999 387 66 21 678

Tabauya 16

Mecaunwme notepu na ucnapenne na cesepe u wre CCCP, mm

CoankascEae BOAOXPAHRANDLE Bu:trnrpa;.-:b:ur: BOIOXPANHAH LS
MecHn
E! X ¥ Ec+111il."i" {;‘__1 'Eh X F EE-_td.\'F H:l
| 0 37 4 33 —33 0 25 1 24 —
I 0 206 4 2 —22 0 22 1 21 —21
111 0 29 4 20 —25 0 26 12 14 —13
IV 16 27 125 —O8 114 31 25 31 —9 40
v 46 ol 63 —12 3 109 34 8 26 83
Vi 78 57 16 41 37 | 151 46 2 4 106
Vil 94 67 8 a4 35 | 205 41 2 39 166
VIII | 100 70 ./ gg 35 | 236 42 2 40 196
1X 82 (35 fi 23 | 156 29 1 28 128
X 47 a7 7 50 —3 80 34 1 33 47
Xl 8 52 G 46 —38 31 25 1 24 i
Xl 0 37 & 33 —a33 (] 38 1 37 T
l'on | 471 | 575 252 323 148 | 999 | 387 66 321 678
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seJHuYHHa E. naxoantca no Hopme E,, C,=0.15 naa aon [—V u Cy=
=0,10 ana son VI—VIII (cu. npuaoxenne 1) npn Cy=0.

Pacnpenenenne Ey o MecauaM NpHHAMaeTcA A MaJbiX BOAOXpa-
HHANIL corjiacHo npuaoxenHio ll, ana cpeannx u Goablux mo paccus-
TAHHBIM MECHYHBIM BeJHUYHHAM HCNIAPEHHA.

O pacnpenenennn Ey B rony cM. B paGotax [18, 23, 30, 36].

Ecan B obmem BoaxoM Ganance BOAOXPaHHJMILA NOTEPH He3HAYMH-
TeJIbHBI, OHH YYHTHIBAIOTCA YNPOUEHHO H NPHHHMAIOTCH B pasmepe HX
CpPeAHero MHOTOJIETHEro C/A04.

am XN X 4 If]“ ViuiX Vil Vil

X
H\}\\ PFF&ED
R\ 7

Il ___,|#F_,W |
/ | [
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o —
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=F TSN g sk 8 B gt

Puc. 18. padmk nas pacuera norepb BOAE M3 BOAOXPaHH-
ANMIA Ha HCMapeHue, 3

Pacnpenenense noreps Ha HCNapeHHe ¢ CEBEpa Ha lor H B npele-
nax rofa npHeejeHo B T1aba. 15 u 16 (mo mammLIM pacuera no sMIH-
piuyeckum dopmyaam aaa paaa sogoemos) [61].

['onoBbie noTepy Ha HCNapeHHe MOTYT H3MEHATbCA B IIHPOKHX fpe-
nenax. Tak, nas Boarorpagckoro BOZOXpPaHHAHLIA NPH HOpME [o-
tepb 678 mm/rox, xosdduunente namenunsoctu 0,54, kosdpduumente
achmmerpun 0 nmanGoapiune norepn (P'=5%) pasum 1278 mM/rog,
nanmenpinne (P=095%) — 78 mm/rox.

ITpn maccoBbiX BOMAOXO3ANCTBEHHBIX pacyeTax no psAldy BapHaHTOB
BOJIOXpaHHIHIIA 11 o6JeryeHHs yyera noTepb Ha HCHApeHHe HHOTA
CTPOATCA BCNOMOraTenbHble rpadHKH, NOKA3LIBAOILHE I KauAOro
MecAlla OTepH B 3aBHCHMOCTH OT ypoBufA Z BojoXpauuauuia (puc. 18),

Mpumep pacwera. Ha muxuem yuactie p. Ockoaa (soctounee Xapskosa) sanpo-
eKTHPOBAHO BOJAOXpaHHAHmE Aaa Bojocnalmenna ¢ ormaved, obecmewennoit wa 97%.
HaunGoaee pepoathuill nepuos cpaboTKH BOROXPaHHAHILIA — ONH FOA IO MEXeHb,
T. & 2 roga. TpeGyerca onpefennTh pacueTHMEe MOTEPH BOAW H3 BOAOXpaHHANIIA 1A
HCTapesne,

I. [To dopmyre (19) 3a mMuworodeTHH[ nNepnof onpefesseM HOPMY JCHApeHHSA

Eu=T60 mwm/ron, ﬂp_ﬂ kosdduunenre papuaumn ucnapenns Cy==0,12 (cm. [23]) na-
xoamn CP'=0,12:)2=0,085; C,=2C) =2.0,085=0,17. o rabamue Pubkuna 17

oGecnevennocty 100 — 97=3% waxoanm KE-],IEE- H E{E} = 1,166 - 760=886 mwm/roa.

Pacnpeaenenne ncnapera Es N0 MecANaM MOXKHO MPHHATH ocpegnennsM (mo
cpefHeMy rogy HaW rofy ¢ MakCHMalbHEM Hcnaperanes [23]).
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2. Hopma ocankoB 0Aa paiioHa BOLOXPANNANILA NPHHATA N0 AAHALM 1S
r. Msioma papnoi 511 nmj'mu._l'lpu KoshdHuienTe Bapiauidl roJoBLX OCalKOB E} b=
=025 naxomm €8 =0,25: ¥2=0,177; npu C,=2C2 u P=979% onpegensiem K' =
=0.697 u X=0697-511=357 mmfroa. B roay ocaiakm pacnpefeiefill no OCpeiHeH-
HLM 32 MHOrOJICTHE MecaqHbiM AaHibIM,

3. MMoaygenHwe BeJHYMHN OCAAKOB YMHOMacM Ha (1 —@g) COOTBETCTBENHO
cpeqHUM ycaosmaM no #HopMatesam A. B, Orsenckoro [74]. B pesyabrate HAXOMHM
ncnapenne ¢ cymu Ec. Pasmoern Ey u E. W ecTs pacueriibie (AONONHHTENbHBE) NO-
repH Ha wenapenwe Ex (raGa. 17).

Taauya I7
PacucTHLIC NOTEPH HA HCMAPEHHE
Dpemeiite BnivEcIcHER [ [ I v v vl
Henapenne Ex MM — — — 62 111 133
Ocaakn X MM 24 17 23 27 38 47
| —dg 1,0 1.0 0,50 0,50 0,80 0,80
Nl —oa) MM 24 17 12 13 30 a8
[Motepn Ex=Es — X(1 — | —24 —17 |—12 49 81 95
'"-I:I.lb.} MB
SneMeHTId BLaTHCAeHI Vil Vil X X Xl Xl Cysima
Henapenne En MM 186 152 119 62 a1 — BBG
Ocagkn X mm * 47 32 22 X 27 29 357
| — g 0,80 0,80] 0.80] 0.60 0,60 1, —
Nl — cta) MM a8 20 18 14 16 29 274
[Torepn Ex=Es — X (| — | 148 167 101 43 15 29 612
— dy) MM

Kax sMimo H3 pacueTa, MOTEpH Ha Hcnapenne coctamamor 612 mm/roa, npuuem
B TENAYI0 4acTh roja notepu pasHu 694 MM, no B XoJoAHOE BpeMs OHH OTpHLA-
TeALHE, T. €. MPOHCXOAHT NONOAHeHHe BOAOXPAHHAHILA HA 82 MM.

Motepn vHa pHALTPALIHIO

VTeyKH H3 BOMOXPAHHANINA MOTYT NPOHCXOAHTL yepea GopTa H AHO
BOJOXPAHHIHING (B COCeNHHE ¢ HHM GaccefiHnl), Noj NJOTHRY, B 06X0N
¢¢, a4 TAKMEe Yepe3 KOHCTPYKUHH TJIOTHHH H IPYrHX NepeKpwIiBaio-
X ycTpoiicts (3aTBOpPOB, LIMIO3HLIX BOPOT, HANpaBJdIOLAX anmna-
patos TYpOHH NpH 3aKPLITOM HX COCTOSIHHH H T. IL).

Ha peawunHy QHALTPAIMH BJHAIOT cAeLylOlllHe OGCTOATCALCTBA.

|. F'maporeosorHueckoe CTpOeHHe CTBOPA IJAOTHHLI H YallH BOAO-
Xpannanila — pemaouHit gpaktop coxpaHenns Boaw B Hem. Ecan mo-
HEPXHOCTL TPYHTOBLIX BOJ Ha CKJIOHAX, NPHMBLIKAIONIHX K BOLOXpAaHH-
Janmy, pacnonaraercs suiwe namevyaemoro HIII (cyma no orMerkam
BOMAK B KOJMOALAX, CKBaXKHHAX, POAHHKAX M T. I.), TO 3TO ABAAETCSH
rapanTHel, YTO YTeuKH H3 BOJAOXpPaHHIHILA ne Gyner.

B cayuae monoxeHus rpyHTOBLIX BOJA Ha NOA3EMHOM BOROpasjiene
pokpyr uamn popoxpannanma Huxe HIIT, uro ofmubo OGoiBaer npu
HOJHUHE TIPOHHILAEMEIX  (rafledyHHKH, KPYNHO3epHHCTHIE MEeCKH) H
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TPEIHHOBATHIX NOPOMA, FHAPOreoJorHuecKHe YCJ0BHS HebaaronpHaTHhbl
AR YCTPOHCTBA BOAOXPAHHANILA, TAK KAK IPH 9TOM NPOHCXOAAT GOJb-
WHe MOoTepH HA (PUABTPALHIO HAH NPOCTO BOAA HE VYACPHKHBAETCH.
[lockoabKy rtakHe cayyan BCTPEYAIOTCH HACTO (HANPHMEp, MYyCTOE
Bojioxpanuanie Capxnn fp B okpectHocrax Xapbkosa), 10 ruupo-
re0JIOrHYeCKHM OCOOCHHOCTAM AOMHHLI KaXABIH Pa3 AOMKHO YACAATLCS
CCPLE3HOE BHHUMAHHE TIPH M3bICKANHAX.

AHaMOTHYNYI0 POAb A5 COXPaHeHHSs BOAH B BOJOXPAHHIHILE
HMCIOT MHAPOre0NOrHveckie yc/a0BHsA, OTHOCALILHEC K CTBOPY IJOTHHBL.
BuBaer Tak, uro yreuka B CTOPOHB HCKJIOUASTCH, a4 BAOAB JOJHHEI
“CPE3 CTBOP COOPYJKEHHIl IPH HAJHUHH BOAONPOHHIAEMBIX HJIH Tpe-
LUHHOBATEIX MOPOJL BO3MOXHA (PUALTPAUNA NOA IMIOTHHY H B 00X0a ee,

OcoGoe 3Hauenue upuoGperaer dmabTpanns NPH CTPOHTEILCTBE
BOJLOXPAHHAHIL B KAPpCTOBLIX pafoHax, rjle B A0JAHHAX 3aJ1€raoT pact-
BODHMLIE H BLILIEJAAYHBACMBLIE BOMOH ropHsie nopoabl (H3BECTKOBHIE,
FHIICOHOCHBIE H T. n.). B Takux nopomax npH ABHMKCHHH BOAB BO3HH-
KaloT TPEeIHHEl W ICUEeps, NponycKawue HHOTAa MOIHLEE HOA3IEM-
HLI€ TIOTOKH.

Haaunune Kapera moxer oKaszarhes NPEensiTCTBHEM A8 CO3Aanus
BOJOXPAHHJIHINA H3-32 ONACHOCTH 6OJbWON yTeukn Boawl., Takum upwu-
MepoMm sipaserca Bogaoxpanuaniie Kusuan-Tapm na IOmuom Gepery
Kpbiva ¢ naotunoit Buicoroit 15 M, mpuMblKaiomeii K MaccHBaMm Kap-
CTOBBIX 1I0POJI, BCJACACTBHE 4Ero BCA BOJAA H3 BOLOXPAHHINHILA VXOJHT,
K He MeHee ONACHHIM OTHOCATCS cAyuaH COOPYHENHS BONOXPAHUIRIL
Hd CYXO0/1aX, KOPEHHLIMH 1IOPOAAMH B KOTOPLIX ABJSIOTCH TPEliH-
HOBATLIC NECUAHWKH, H3BECTHAKH WJIH CJAAHIL, NPHKPHTHE CBEpPXY
Aaie MOUHBIM ¢/10eM J1EcCa, KOTOPHIH, KaK H3BecTHO, ¢1abo NpPOHH-
HacM B TOPH3OHTAJMBHOM HATpPABJIEHHH, HO O4YeHL BOAOHPOHHLLACM
CBEPXY BHH3, NOCKOJbKY HMCET BepPTHKaJbHO CTOJAGYATYIO CTPYKTYPY.
[Ipn Takoil crpykType NoKpoBHOro miacta M Nnpu HAJAHYHA BOJOTPO-
BOAAIUHX KOPEHHLIX HOPOA BO BpeMa MHTEHCHBHOTO NPHTOKA BOJLGI
NOABAAIOTCS [POBAJibHBIE BOPOHKH, KOTOPHIE Y ypesa BoAul BHANBL Ha
rias, H Bola BCKOpe YXOJHT.

Bonoempl, ne ynepxusaouine Bo1y, BCTPENAIOTCA B I0MKHBIX 3aCYili-
ansuix paionax CCCP. ITostoMy npu n3picCKaHHAX A0MKHO OBITL TINA-
TeJbHO NPOBEPeHo HaJNHYHE MOA3eMHBIX BOJ, BHICOTA HX CTOSHHA H
VKJOH HX IOBEPXHOCTH 110 OTHOWEHHIO K TaJbBery, HHUMKHAS rpaunua
3AJCTaHNA TPEHHHOBATHIX nopoX (Kak ormerka aas HIIT) u T, n.

2. KoHerpykuist nAOTHHL ¥ APYTHX BOAONEPEKPHBAIOUIHX COODY-
HMCHUA BJIHACT Ha BCAHYHHY YTCYUKH H3 BOAOXPAHNJAHILA, TAK KAK BO3-
MOXHA (PHALTPAUMS uepes TeJIO INIOTHHB, YIJOTHSIONIHE YeTpoiicTBa
B 3arsopax M T. 1. Ilpn srom ¢uavrpauus uepes seMjasHbe NJAOTHHL
OOBIMIO OLIBAET 3HAYMTEJAbHEE (PHALTPALHH Uepes Tperpaisl H3 Gogee
nA0THOrO Mareprada. OaHaKo COBPCMCHHAS THAPOTEXHHYECKas Npak-
THKa B COCTOSHHH H AJf 3CMJAAHBIX [WIOTHI CHH3NTH (DHABLTPAILHIO
pi (8] MHHHMYMA.

¥Teuka uepes yNJAOTHEHHS 3aTBOPOB He TNpPEACTaBJISeT ONACHOCTH,
€CJH OHa HHYTOXHA MO CpaBHEHHIO C NMPHTOKOM H GTII;E'-[EIHI BOJIOXpann-
JAHILA WAH ecaH BOJA03a00op pacnojoXkeH Mo peke HHXKe MJIOTHHEL
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Ho B Tex cayuadx, Korja orjaya BOAOeMa HeBeJHKAa, KaK o0bluHO OLI-
BAET IIPH PEryJAHpOBAHHH CTOKA MAJBLX peK, QHALTPALHA Yyepes YIIOT-
HEHU$ 3aTBOPOB MOKET 3HAYHTEALHO HAPYIWHTHL BOAOGANAHCOBLIE pac-
4eTel, OCOOCHHO €eCJaH 3anpoeKTHPOBAH 3HAMHTEJLHEIH BoaocGpocHOR
(ppoHT ¢ 3aTBOpaMM OOJBNIOrO Hanopa. B Takux ycnoBnax g obec-
NEYCHHA PaCUeTHOH OTMauH MOMKET OKa3aThed NeBO3IMOMHBIM IIpHME-
HEHHE NJOTHHEL C 3aTROpaMu Ha BogocGpoce HWaH me norpebyerca ra-
paHTHs 0coB0 TNIATENLHOO HATOTOBAEHHA YIJAOTHCHHI K 1AM,

3. Ilpn oannx u Tex e THAPOTEO/IOTHUECKHX YCJAOBHAX H KOHCT-
PYKIHAX COOPYHMEHHA Ha BedHYHHY OQHILTPAUHH BJAHAET HANOp HA
COOPYMCHHS, a TaKke UHPHHA AonuHe Ha yposune HIID B cTeOpe
IIOTHHEL. HeM GoJblle HANIOD W WHPHHA JOTHHH, TeM GoJblue Gyaer
YT€YKa H3 BOJOXpaHHAHILA. D10 OOGCTOATEABCTBO 3acTaBJafgeT HHOTLA
OrpaHHYMHBATL BREICOTY NOANOPA BOJALL.

Pue. 19, 30HB HACHUENHS FPYHTA MpH NOANOPE VPODHA BOAL
b pexe.

4. C teueHneM npeMedn GuALTPauMsS H3 BOAOXPAHIIHILA H3MeHS-
ercsl. B nepsuiii roj pabGorw Bomoxpanwanma ¢uabTpauns oGLIYHO
OpiBaerT Gofee 3HAUHTENBHOI, WeM B NOCJAeAyIOLiHe roiul. 1o obbic-
HAETCH HEe TOJBKO OTCYTCTBHEM KOJBMATAMA, N0 TAKHKE M TEM, 4TO
B TIEPBLIH rofl NPOHCXOAHT HAachllllCHHE BOAOR TIpyHTa, 06pasyiollero
yanry BOJOXpAHHIHILA.

[lotepn na HaculleHHe TPYHTa MOMKHO Pasienutbh Ha 0E3BOIBPAT-
lible # BpeMeHHble. K Ge3anospparTHHM TNOTEPAM OTHOCHTCSl MepPBHYNOE
HACLILLEHHE TPYHTa MEXKAY KPHBBIMH 10ANOpa IPYHTOBLIX BOA: a) ec-
TeCTBENHON W O) cooTBercTByOULEefi noanopy ot FMO (puc. 19). Bpe-
MEHHBIC VTEUKH COOTBETCTBYIOT HACHILICHHIO TMOpoa (¢ NOCACAYIOIHM
BO3BpATOM BOAL) npu Kodebanud yposus Boanl memay HIIT (waw
MIITY u 'MO,

Co BpeMeHeM B pe3y/braTe KOJBMAaTaxKa 4aly HAWCTHMH H IJH-
HHCTEIME YACTHUAMH H II0CAC TIEPBHYHBIX 3aTPAT BOILL HAa HAaCHII[eHHE
IPYHTa (QHILTPANHA YMEHBLUIAETCH, MHOTAA B TEYEHHE LAHTENLHOro
pana ger. Tak, puabTpainHoHHbie NOTEpH H3 Bogoxpauwamma Jlup
®ayr (CUIA), nocrpoeHHOro B THAXKENHWX reoJOrHYecKHX VCAOBHAX
(FOPHLIH CHJALHO NPONHIAeMblil aJJI0BHA), B Neproa HauvaaLHOrO Ha-
nonxenus (1909—1911 rr.) mocruranun 11,8—10 m/ron. B npaasneii-
lireM (uALTPalHsA cTana CHHMAaThbes H K 1917 r. ynana no 1,4 M/rox,
OCTARAACh BCC 7Ke 3MAYHTENbHO BhIe OGLIYHLIX HOPM.
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Coraacuo paGore M. A, Kysuuka [66], npi 10B01BHO TIHATEABHOM
H3MEPENHH 5JeMeHTOB BoaHoro GanaHnca MO TPeM BOAOXPaHHAHLLAM
3aBo/KEA, NOCTPOCHHEM B 1937—1938 rr., noayyensl BeJHUHHB QHIb-
Tpauun no rogam (rada. 18).

Tatauya 18
PuabTPalHA K3 BOAOXPaHHAHIL 3ABONKBA, MM/TOM
Fox
Boaoxpaniakie

1937 1937-38 | 1908-39 | 193940 | 194041 | 194142 | 194243
Toacroeckoe . .| 730 570 448 305 505 395 245
IloMamkutcKoe 650 411 483 451 802 — —
Kyryayeckoe — 1130 950 375 325 -— —

Bee TPH BOAOXPAHEAMILA HMEIOT CPABHHTCALHO OJAaronpHATHHE TeoJorHYecKine
veaosna, Moanna ToacToBcKoro BOAOXPRHHANILE 3aNOAHEHA JC/IOBHANBHBIMII CY-
FARNKAMH, BOAOynopoM sapaserca ranmxa, Yawa JloMamknuckoro BojoeMa pasMe-
macTcAd B OCHOBHOM B TAWHax, sawa Kyryaykekoro — s rammax n cyranukax. Ha
npasoy Gepery Gan3 KyTyaykckoll NAOTHIE HMEIOTCA BHIXOAHW IllecKa, Jesuil Geper
CAOKEH JApeBHuM anmosuem H aenwsHeM. KospduHumeHTs QUILTPAIEH A48 BCex Tpex
BONOXPAHAANLL H3Mensntoren or 1,3 Mfeyten (ana neckos) ao 0,2 M/cyTKR n Menbwe
(ana  cyramnkon #  rama). CaMoe MajeHskoe Bojoxpannanue — ToacroBckoe
(2 man. m3), kpynace omamkmickoe (nopsagka 20 mam. M%) u camoe KpynmHoe —
Kytyaykekoe, Kyryaykckoe BojfloXxpanuauniie OBIO 3aMOAHEH0 Ha BTOPOM TOAYV €ro
pabotu, a Tonctosckoe H Jlomamkuinckoe — Toasko 8 1941 r. (1o Toro onn paGotaan
NpH OTHOCHTENLNO HHIKHX ypoeHAX). INostomy m nanbosbmas GUALTPALNA 3A€CH OT-
EIF;:F}TEH ABamAL: B NEpPBWA rog SKCOAyaTauHd W B roa sanoamends go HIIT

[Monusenne GRILTPAUNA © TeUeHHWEM BPEMCHII oTMedaercd Ha npuMepax Kyry-
aykekoro (or 1130 MM B nepewmil rog go 325 MM Ha uersepTuiil roa) u ToacTonckoro
BOJOXpaHIHIL,

Auannanpys KpHBHe AenpeccHd Ha sTX sogoxpanmammax, H. A. Kysumr cun-
TACT, YTO CTAOHAH3AUHA (PHABTPALUHOHHHLIX NOTeph B OOLMHWX rCOJOTHYECKHX YCJ0-
BHAX HACTYNACT HA TPETHA-YeTBEPTHl ToJ MOCAE HANOJHCHHA BOLOXPAHHAHILA.

Kak BuAHO H3 NpHBeAeHHOro, QHJALTPAIHA H3 BOJAOXPaHHAHLIA —
oueHb CJ0MHOe H MaJoHsyueHHoe aABaenue, Januesie o guabTpauun H3
BOJOXPAHHANLL OYeHb CKYANLI B CBA3H ¢ KpailHefl TPYAHOCTHIO €e Ha-
mepennd. [MosroMy notepn Ha (HABTPaAIHIO NOA NJAOTHHY H B 00XOX
ee ONpenensioTcs, COrJacHO TEOPHH JBHKEeHHs! TPYHTOBLIX BOMI, NO Me-
TOJIY 3JeKTporuaposanamideckux ananoruii. Ilorepn Boan 4epes Teno
2CeMJAHHON NMAOTHHB nMofcuuTeBaotes no dopmyaam H. H. ITasnos-
CKOro, a uepes YNJAOTHAIOULHE YCTPOHCTBA 3aTBOPOB —II0 OOLIYHBIM
hopMynaM rHApaBJIHKH,

GuAbTPALHIO U3 BOAOXPANHIHILA B YCAOBHAX IKCIJAyaTalHd MO-
#HO ONpefeJHTh 110 MeTOAY BoaHoTo GadaHca 3a HEKOTOPHIT npoMexy-
TOK BPeMelH, HCXOAf M3 YpaBHeHHA

Vot HLl—H—B—C—®=V,,

rie Vy u Vi — nauaiabHblil @ KOHeuHLt o6beMbl Rofoxpanunuina; f—
ocaflku 3a TO Ke Bpemsi; [1—npurox ¢ BomocGopa; H — ucnapenue
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¢ 3epkana; B —spogonorpebaenne; € — xonoctofi cbpoc. Ecaum Bee
3TH BeJHYHHBI H3MCPCHHI B HATYPE, TO HCKOMBIE MOTEpH Ha d¢uabrpa-
M0 9 HaXOAATCA H3 NPHBeJEHHOrQ ypaBHeHHA. TouHOCTh pesy.asTaTta
3aBHCHT OT BO3MOMKKHBLIX omHGOK & H3MepeHHa Apyrux crarteil Oa-
JdaHea: HailaeMm He @, a @+ 35, npruem 36 Momer OHTL 3HAUH-
TeJAbLHOI,

Boauwiit Gananc nMeer GOJBIIOE 3HAUCHHE OJA8 KOHTPOJAA BOLOXO-
3siiCTBEHNBIX pacyeToB, JJf HCCACJoBaHHA pexuma paborel BOfoXpa-
HHAHILA W cTarteidl OajaHca — NPHXOAHLIX, PACXOAHBIX W AKKYMY.IfLH-
oHHBIX. K nocaeaunm, kpome pazdoctn Vy— Vi, oTHOCsATCA M Tak Ha-
3piBaeMble «BpeMeHHLle norepu» (BomoolMeH ¢ TPYHTOM, ocejanne H
BCIJILIBAHHE Abjla Mo OGeperaM H MeJNKOBOABSAM), YIHTHIBACMBE B 3aBH-
CHMOCTH OT HAYAJLHLIX H KOHCYHEIX Fﬂ-’IﬂBHﬁ OnbiTa {HPEMH roga, oOT-
METKH YPOBHH £y H Zx u 1. n.), Hauusie Takux HaOam0JeHHil OueHb
UenHbsl H AO0AMHL OBITH ONOPHBIMH NPH NPOGKTHPOBAHHH H 3KCIAYA-
TallHH BOJAOXPAHHJIHIL.

[Tpn onpepeaennn GuabTpaUul H3 BOAOXPAHMAHIT HeoGXOIHMO
OMHPATHCS HA PEe3yJabTaThl FHAPOreOJOrHYEeCKHX HCCJeJOBAHHII H p