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NMPEAUCTIOBUE

B cBfI3H C MHTEHCHBHNM Da3BATHEM NPOMEIINEHAOCTH, POCTOM TopO-
OB ¥ ADYrHX HAaceNeHHHIX NYHKTOB, NOBHILEHHEM CTeneHH HX 6Jaroycr-
poHicTBa Tpefyercs peilleHHe BCE BO3pacTAlOmMuUX npobieM NOJYYeHHS,
06paloTKH H TPaHCNOPTHPOBaHAA BOAN NoTpefureasM B OcHosHHX Ha-
NpaB/eHHs X SKOHOMHYECKOro B comdanbHoro passutat CCCP ra 1986—
1990 roast m Ha nepmox Ko 2000 roaa, yreepxaenunix XXVII cpeszom
KIICC, 6onbmoe BuaMaHHMe yAesNeHO BONpOCaM OXpaHH OKPYKamouei
Cpefs, PalAOHANbHOMY HCHOMB3OBAaHAIO BOJAHHX pecypcoB Ilpeaycmar-
pHBaercsl mpoBelleHHe MEPONPHATHA NO oXpaHe BORHHX HCTOYHHKOB OT
HCTOIUEHHS H 3arpsA3HEeHHA, MO POCTY CHcTeM OGOPOTHOTO W TIOBTOPHOTO
BofocHAOKEHHA, O paspaloTKe B CO3ZaHWIO GECCTOYHRIX CHCTEM BOJHOrO
xo3aficTBa

ITpn nanucaruu yueGHHUKa YAeNeHO 3HAUMHTENbHOS BHAMaHHe Hanbo-
Nlee COBepUIEHHHIM MeTORAM pacdeTa, NPOCKTHPOBAHHA H CTPOMTENLCTBA
BOJONPOBOAHEIX cAcTeM H coopyxeHult OO6beMm m colepxkanne ydeGHHKA
COOTBeTCTBYIOT Nporpamme B yuefHHKEe ¢ HeoGXOAHMON HOJHOTON Ocse-
LeHB NPHHUHNHANbHBle BONPOCH BOJNOCHaGXeHAs TeopeTHUeCKHH Mare-
pHaJ, OpHBOAHMEIY B ydeOHUKe, CONPOBOXAAETCS JHIIL AANIOCTPATHBHH -
MH DpHMepaMH THADP2aBJAYECKHX pacieTOB H KDPAaTRKAMH CIPaBOUHBIMH
LaHHBIMH, NOCKOJBKY- HMeloTcs ydeOHbie nocolHA H HeoOXOAHMBIE crpa-
Boumbll MaTepuald Caejpyer oTMeTHTH, 9T0 Goabiloe BauaHHe Ha (GOpPMH-
poBaHHe cheNHaNbHOCTEH MO BOAOCHAaGKeHHIO OKasad A D TeXH Hayk
npodp H H A6pamor VM 6hn HanMcanw B pa3JHUHBlE TOAB MHOTHE
yaeOREKH H yuebuble noco6Hs MO BOAOCHAGKEHUIO

B HanncanAr yuefuuKa OpHHHMAaNY y4acTHe KadIHAAThl TEXH HAayK
A M EbdumoB — § 62—67, O T' Ilpumun — § 24, 25, § 18—20 manuca-
sl M A ComoBbiM coBMecTHO ¢ KavA TexH uayk M M [locnenosofl,
§ 35 — coBMecTHO ¢ KaHjA TexH Hayk B C MakaroxoBsiM

ABTOpH BBIpaXKaKT rAySORKYIO DPH3HATENbHOCTh KOJJIEKTHBY Kaden-
pul «BonocHabxenne ¥ Kananusanust» [OpbROBCKOrO HHXKEHepHO-CTPOH-
reapHoro wACTHTYT2 EM B IT Uganosa, Bo3riiaBniseMOMy I pOM TexH
Bayk, npod B B Hafinenro u rnaBHoMy cnenmanncry Colo3BOZOKaHAN-
HWWnpoerra B H Cawmoxury 3a nenHbe 3aMeuahus, CcJHeJaHHBIE HMH
Ipu pelen3EpoBanHn pykomxeH OJHOBpEMeHHO ¢ 2THM NPHHOCAT 6Jaro-
JapHOCTb 32 NPEROCT2BJIEHHE HOBBIX MaTepHasoB, NPOUYTEHHE OTIENbHBIX
IJ1aB pYKONHCH B COBeTH A-py Texu Hayk B C AuekceeBy, KaHld TexH
rayk B H EpecuoBy, nixx E H JXuposy, 1 py Texn naygk E H Hsa-
HOBY, Raua Texn mayk A [1 HeuaeBy, xaua rtexm mayk I1 I1 Ilambry-
goBy, auxk B A Tpy6unrosy



BBELREHMUE

PasButue HMBHIM3AIHK HEPA3PHIBHO CBSI3aHO C HCIIOJIb-
30BaH¥eM BOABI, NoTpebsieHHe KOTOPOH NPOUCXOAZUT BO BCe
pacuwnpaiomuxcsd Macmrabax. OfecneueHHe HaceseHus
BOZAOH, OTBeyamliell onpeleseHHHIM CAHHTapPHO-THIHEHHUEC-
KuM TpeboBaHUAM, fABJAAETCS OJHOM W3 OCHOBHBHIX 3aJay BO-
AocHa6xenud. CucTeMBl BOJNOCHa0KeHUA NpPEACTaBJaAIOT CO-
60l KOMIIJIEKC WHXKEHEPHEIX COOpYXKeHu# u ycrpodcts, obe-
CHeYMBAIOIIUX HOJyYeHHe BOJABI U3 NPHUPOLHBIX HCTOYHHKOB,
ee OYHCTKY, TPaHCIOPTHPOBaHHE W NOJayy HNOTpeOHTeNsIM.
Cucremnbl BogocHa6KeHHUs IpeAHa3HaYeHbl TaKxXKe AJsi yI0B-
JeTBOpeHUsa NOTpeOHOCTE! B BOJEe NPOMBIIIIEHHOCTH U CeJlb-
CKOTO X03AHCTBA.

B mBacrosmee BpeMssi MHOTOUHCJEHHBHIE INOTpebHTENH
npelbSABJISIOT K BoJe TpeGoBaHUsA, pas3juyHEE KaK B KOJU-
YeCTBEHHOM, TaK U B KaueCcTBEHHOM OTHOWIEHHH, PocT Bojo-
noTpebJieHUs NpHUBEJ] BO BCeM MHpe K KOJHYECTBEHHOMY
M KayeCTBeHHOMY jedunuty Boin. [ToaToMy B COBpeMeHHBIX
ycJaoBHAX TpebyeTcs KOMIVIEKCHBIH HNOJAXOMA K DEUICHHIO 3a-
8y BOJOCHAOXKEHHA, YUMTHBAIOWHA HHTEpeCH pas3jHyHbIX
rpynn norpeurteneil BOABl, pallHOHAJbHOE €€ HCIOJb30Ba-
HHe, [peaycMaTpuBalomuit paspaboOTKy MepONpHATHH IO
OXpaHe HCTOYHHKOB OT 3arps3HEHHA H HCTOLIEHHS, COBEp-
IIEHCTBOBAHHE CHCTEM BOAOCHAOXKEeHHud, HCIOJb30BaHUE Ha-
y4HO OOOCHOBaHHBIX HOPM BOZONOTpPeOJeHUs, pa3paboTky
MaJOBOAHBIX ¥ O0€3BOJHBIX TEXHOJOrHYECKHX IPOIEeCcCOoB,
COBEpPLIEHCTBOBAHHE BOJHOrO 3aKOHOLATENbCTBA U JP.

IlepBbie cBeneHUs] O COOPYKEHHUAX, CBA3aHHHX ¢ J00aB-
JEHHeM H HUCIOJb30BaHHEM BOIH, NMOJIyYeHH M3 apXeoJOTH-
YeCKHX HaXOJOK W NHCBbMEHHHX NaMATHUKOB JpPEeBHHUX HUBH-
Au3anuil, o6HapyKeHHHX Ha Oeperax pex: Turpa u EBdpparta
B Meconoramuu, Huna B Erunrte, Muna B WUugun, Xyan-
x3 B Kurae. Ot u Gojee no3nHue AaHHBIE MO3BOJAIOT CY-
JUTb O TOM, KaK JIIOAH HayUYMUJHCh CO31aBATh CHCTEMBI BOJO-
CHa0XeHHd, BO3BOAHUTHL NJOTHHH U JaMmObl, peryJHpOBaTh
pycaa pek, NPOoK/JajbiBaTh UPPUTalHOHHBIE H OCYLIHTENbHEIE
kaHaab. OHW CBUJAETENLCTEYIOT O TOM, YTO YeJOBEK OUYEHb
JlaBHO HMeJ, XOTS U He COBCeM HayuHble, 3HaHHS O BOJeE.

BaxuefliuuM JocTHXKeHHEM B APEBHOCTH OBIO CTPOH-
TEJbCTBO «KQHATOB» («KSPH30B»), NpeACTaBASIOWUX coboH
ACKYCCTBEHHHIE MOA3eMHbLIE pycda AJf OTBOAA CaMOTEKOM
Ha OoJblliHe paccTOAHUS BOALl HCTOUHUKOB HJAH BOLOHOC-
Bbex nopeon. IlepBrie coopyKeHHS TaKOTo pOAA, MO JaHHBIM
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pykonucei, 6blH HOCTPOEHH B ¥YpapTy (Ha TEepPUTOPHH COB-
pemenHod Apmennn) B VIII—VII BB. 1o H.3. OxHa U3 xApes-
HUX CHCTEM KaHaJIOB Haxonurcs K Kry ot ropozxa Juszdyns
B HpaHe.

HanbHelimee pa3BuTHe CHCTEMBl BOAHOI'O X035IHCTBA 1O-
Jy4uJau B NepHOJ Trpeko-pHMCKo# nuBuausauuu (ot 100 r.
J0 H.3. 00 KoHua II B. H.2.), Korna OblIKH 3a/70KeHB! IPUH-
IKObl CO3JaHUA LEHTPANU30BAHHHIX CHCTEM BOJLOCHabXe-
HUA.

[TepBble cBefleHHS O CO3MAHHH LEHTPAJIH30BAHHBIX TO-
POACKHUX BOJONPOBOLOB B APYTHX CTpaHax EBponbr oTHO-
carca ¥ XII—XIII BB. Hexoropble npeBHHe BOAONPOBOJHEIE
yCTPOHCTBA, NMPUMEHSBUINECS HAPOALAMH, KOTODHE KHJIH HA
coBpemenno#t treppuropun CCCP, coxpanunuch A0 HacTos-
mero BpeMeHH. K HUM c/leyeT OTHECTH KAPH3Bl B MaJOBOJ-
ubix patioHax Cpegnefi A3uu, BBILOJNOJEHHBIE €MKOCTH A
c6opa Boan B KpriMy, fepeBsiHHBe caMOTe4YHble Tpy6onpo-
Bojb B HoBropone u . 1.

O6brunbiM crioco6oM BOAOCHAOMEHHS PYCCKHX rOPOLOB
SIBJISJIOCH NOJYyuYeHHe BOABI UJHM H3 HOBEPXHOCTHBIX HCTOY-
HHKOB, BOIM3U KOTOPHIX CTPOMJCH TOPON, HIAH H3 KOJOJALEB
M NPYAOB, BHIPHTHIX B MeCTaX ¢ OOHJIbHBIMH MOA3€MHBIMH
Bonamu. I1pu M3BICKaHUH BOJOHCTOYHHUKOB Hapsily ¢ X03si-
CTBEHHBIMH LEJSMH yYUTHIBAJach HEOOXOAMMOCTb MOJyue-
HHS BOJbl B ciayuae OGODOHB Tropoja, AJsS 4Yero ycrpauBa-
JIUCh CKpHITBIE NOA3EMHBIE XOJbl — «TaHHHUKH» H3 Topoja
K GnuxaflleMy BOLOEMY.

[lepBblfl caMOTeyHBII BOJAOHNPOBOA OB I[IOCTPOEH MJIS
MockoBckoro Kpemass B 1492 r., rosoBHHIM COOpPYKEHHEM
ero siBasiack ApcenHaspHast (paHee Co6akuna) GallHd, rie
HaXxonuJacs POAHHK. 3aTeM B 1632—1634 rr. O6bl1 mocTpoeH
HOBBLI# KpeMJEBCKUH BOIONPOBOL.

[Tocne npucoenmuenus Cubupn k Poccuu B Hell Haua-
JIOCb MaccoBOe CTPOUTENbCTBO CHEIHANbHHX COOPYXKEeHHH
I BONOCHAaOXKeHHs, CBI3aHHOE CO CTPOUTEJBCTBOM Kperio-
‘cTefl U YKpeIJIEHHBIX NYHKTOB OJd 3aILUTHl IOTpaHHUHBIX
auHui. PacrnosoxkeHne MCTOYHUKOB BOAOCHAOXKEHHSA OKa3bl-
BaJO ONpejessioniee BJAHUSHHE Ha DA3BUTHE CTPYKTYpPH TrO-
pOJIOB, KOTOpAas CA0XKHUaach B 6oNbIHHCTBEe U3 HUX B XVII—
XVIII BB. BonooGecrneueHne ropofaoB-Kpenocrel elie B 3TOT
nepuoa 6bJI0 CBS3aHO CO CTPOUTENBCTBOM AOCTATOYHO CJIO K-
HBIX [0 TOMY BpeME€HH THIPOTEXHHYECKHX COOPYKEHHI:
IJIOTHH, BOJNONOABOASLIKMX rajgepef, HNepeBSIHHHX CPYyOHBIX
KoJionues, 6accefiHOB W pe3epByapoB AJA XpaHEHHs 3ama-
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ca Bonel. [Ipw 3TOM HCHOJb30BakCAd ONBIT CTPOUTENHCTBA
BOJONpPOBOAHHIX coopyxeHunit EBpomefickot Poccuu.

C pa3BUTHEM MNPOMBIIIJIEHHOCTH CTAJO IMPOHCXOAHThH
GYHKIHOHANbHOE pasjeneHHe CHcTeM BONOCHAaOXKEHHS Ha
NpOMBIIIEHHOe H X03sificTBeHHO-nuTheBoe. OCOGEHHO YETKO
3TO pasjesieHHe NpOsBHJIOCh B TOPHO-3aBOJCKHX [IOCEJEHH-
ax. Texuuueckuii mporpecc B XVIII—XIX BB. Kocuysca
rJiaBHbBIM 06pa30M IPOMBILIIEHHOTO BOLOCHAaOXKEHHUS, CHCTe-
MBl XO3sACTBEHHO-NIUTBEBOIO HAa3HaueHUs OCTABAJHChH Ha
HH3KOM ypOBHe pa3BuTusi. Ilasd TOPHO-3aBOACKOTO [IPOH3-
BOJCTBA CTaJHU CO3[aBarbCsi BOLOXO3AHCTBEHHBIE KOMILIEK-
CBl, B KOTOpble BXOAHJIH BOA03a00pHBle COOPYIKEHHUs, INJOo-
THHBI, JepUBallHOHHBIE KaHAJbi, BOAONOJBOAALIHE H BOJO-
pacrnpeaenuTesbHble TpYOGH U JOTKH M BOAOOTBOAALLHE Ka-
Hansl, JlanbHelimee pasBuTHe BojocHabxkeHne B Poccuu mo-
JYUHJIO B CBSI3H C pa3BUTHEM KeJe3HOLOPOXKHOIO TPaHCIOp-
ta B KoHue XIX navane XX B.: Boga tpe6oBajach gjs napo-
BO30B TaK e, KaK U TomauBo. OJHAKO NpH PA3BHTHH CHCTEM
XeJIeSHOJOPOKHOr0  BOLOCHA6KeHHS HYXKAbW HacCeJeHHs,
KakK M paHblile, B NOCTAaTOYHOH Mepe He YuUHTHBalAHCb. Cu-
CTEMBbl KeJNE3HOJOPOXKHOTO BOAOCHaOXeHUs MNpeaCTaBJIAId
co60H JOKa/lbHBEIE BOAOMPOBOILI, OofecrneuHBaBlliHe BcCe MO-
TpeOHOCTH 3KeJe3HONOPOXKHOH craHuuu. JlefdcTBoBaBIIME
HeMHOI'OYHCJIeHHbIe FOPOACKYUE BOLONPOBOAL! HE MOLJIH YAOB-
JIETBOPHTb NOTPEOHOCTH B BOJE KeNe3HOAOPOXKHEIX CTaH-
Uul. OTH BOAONPOBOABl NPeNCTaBJASIH cOGOH Ype3BBIYANHO
MaJble CUCTEMBl, MEHee COBEpUIEHHhE B TEXHHUECKOM OTHO-
IleHHH, YeM [EHCTBOBABIIHE B TO BPeMS XKeJE3HOMODPOKHEIE
BOZOTIPOBOIBL.

[lepBHiff meHTpaNu3OBaHHBLIE BOmONpoBOoA MOCKBH 6BlN
BBeJeH B JeicrBue B 1804 r. Mcrounukom BomocHaGXKeHHA
JJIs1 3TOr0 BOJONPOBOAA CJAYXKHJIH IMOA3eMHBIE BOAL Bep-
xoBbeB p. flysnl. B pagpHefiieM 3TOT BOJOMNPOBOA Mepe-
CTpauBaJjcs U MoJepHusuposajcs. B 1903 r. 6na nymeHa
B CTpodl mepBasi oyepeib MOCKBOpELUKOTO BOAONPOBOAA, KO-
TOpHI 3a0upaJs Boxy H3 p. Mockerl. Pacmupenne MockBo«
pelKoro BOJONPOBOAA MpOMOJXKAJOCh BOJAOTH ao 1917 r,
KOorza B ropoX nojgasanock 13 maH. 240 ThIC. Bexep BOLH
B cyTkd. Ha Kaxnoro xureilss MOCKBE NPHXOAHJIOCH 6,5
Belpa BOXH.

Coopyxanuce BOOONpPOBOALI M B APYrHX ropogax. B re-
yenue XIX B. B Poccuu 6uisio mocrpoeHo eme 64 ropoackux
BoAonpoBoja. OfHAKO 3TO CTPOUTENBCTBO B OCHOBHOM IIpO-
BOXWIOCh B e€BpomneicKo# yactu Poccun. B sror mepuom ua
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BCEX CHOUPCKHUX ropopoB Jaumb B TromeHn Osln HeOOJbIION
BOJONPOBOL ofuiero rnoanzoBaHus. o 1917 r. B Cubupu
OBLIH NIOCTPOEHBI XO3SHCTBEHHO-IPOTHBONOXKADHEIE BOJO-
IPOBOJBI TOJIBKO B CeMH ropofax. Bmiaore no Beamko#t Ok-
TOpPbCKOR COUHAJUCTHUECKONH pEBOJIIOLUHN CTPOHUTEbCTBO
BOJOINPOBOJIOB BeJOCh OYeHb MEJJIEHHO.

CoBeTcKoe rocyfapcTBo ¢ NEPBBIX JHEH cBOero cylle-
CTBOBAHUSl MPHNAaBajJoO OI'POMHOE 3HAUYeHHEe palHOHaJIbHOMY
HCIIOJb30BAHHIO NPHUPOJHHX OorarcrB H ux oxpaHe. B psane
JEHHHCKHX JOKYMEHTOB TOBODHTCH M O BOZHBIX pecypcax,
HX DalHOHAJbHOM HCIOJB30BAHUHM H OXpaHe OT HCTOLIEHHUS
H 3arpssHenus. Jlexperom CoBHapkoma or 17 masa 1918 r.
«06 opranusauuu opocHrenbHbIX pabor B TypkecraHes,
nopnucanueiM B. M. JlenunnmM, mpejycmMaTpuBaJioch BhIIe-
Jenue 50 maH. py6. Ha uUppuraunuio. ITuM OGBLIO NOJOKEHO
HAYyaJ0 OCYUIECTBJEHHIO KDPYNHBIX TOCYZapCTBEHHBIX MpO-
rpaMM IO OPOUIEHHI0O H OcYIIeHHIO 3eMenb. Bonpoc ob ox-
paHe BOA CTaBHJICS H B NoctraHoBieHud Bricmero Coseta
Haponunoro Xossficrsa or 20 despans 1919 r. «O Llent-
paJbHOM KOMHUTETE BOJOOXPaHEHUSI>.

14 masa 1919 r. B. H. Jlenun noxnucan gexper Cossap-
kKoma <06 yuere 6YpOBHIX Ha BOAY CKBaXKHUH». DTHM JeKpe-
toM Hayuno-rexnuueckomy otneny BCHX mpepnmuchiBasocs
yuecTb Bce HMeloHIvecs B npelenax pecnybaukyu 6ypoBhe Ha
BOAY CKBaXKHHH B IeJNAX BHIPab0TKH HEOGXOAMMBIX Mepo-
IPUATHHA [0 DalHOHAJABHOMY HCIO/Jb30BAHUIO H OXpaHe OT
HCTOIIEHHUS] U 3aTPSA3HEHUS apTE3HaHCKHUX BOJ, ABJSIOMIUXCS
OJHHM U3 IVIaBHeHIHX HCTOYHHKOB CHaOXeHHs HaceJeHHs
Jo6pokayecTBeHHOR BOIOH.

B roamb rpaxzaaHcKo#l BOHHBI K 6OpbOBI ¢ HHOCTPaHHOH
HHTEPBEHLUHEH KOMMYHAJbHOE XO3SHCTBO MHOTUX TIOPOJAOB
6610 pa3pylieno. B 20-x ronax Aenannch HNONBITKH paspa-
6orath BOJHOe 3akoHoAaTeabcTBO. B 1924—1925 rr. cex-
nued BogHoro xo3siictBa I'ocnmana CCCP 6bl1 moAroros-
Jed npoekr OCHOBHBIX HauyajJ BOJHOTO 3aKOHOHATENbCTBA
Coroza CCP. HesaBucumo or T'ocnmana CCCP cunamu
dkonomuueckoro Coeera Cpepneit Asum 6Sus1 BHpaboraH
npoekr OCHOBHEIX NOJIOXKEHHE BOAHOI'O 3aKOHOMATENbCTBA
Corsa CCP, onobpennnit 3atem XVI Ilnenymom Cpenne-
Asnarckoro 6ropo IIK BKII(6) B mae 1928 r. Baxuoe 3na-
yeHue AJs Pa3BUTHS BOAONPOBOAHO-KAHAJIH3ALHOHHOTO XO-
3safictBa UMeJH pemienus nioHbcKoro [Tnenmyma LIK BKII(6)
193] r., yxaszaBuiero Ha HeoOXONUMOCTb HajbHedmef pe-
KOHCTDYKIMH W pas3BUTHS ropojckoro xossiicrBa CCCP.
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3a roxsl nepso#i (1929—1932 rr.) u Bropo#r (1933—
1937 rr.) naTugeTok Obl1a NPOBefieHA KOpeHHAasf PEKOHCT-
PYKHHS MHOTHX CYLIeCTBYIOIUHX BOJOIPOBOAOB H BBEAEHO
B cTpoii 6osee 100 roponCKHX NPOMBIIIJEHHBIX BOAOIPOBO-
LOB, NIOCTPOEHB! HOBEIE CHCTEMB BOJOCHAOXKEHHS B AecCsATKaX
ropozos. Ilocie npuHsituss Komcruryuurn CCCP 1936 r.
U KOHCTHTYUHH COW3HBIX pecny6nuk B mepHon c 1941 mo
1958 r. B HeKoTOpBIX pecnyOJHKax OblIM H3JaHH HOBbIE 3a-
KOHbl 0 CeJbCKOXO03FACTBEHHOM BOJONOJb30BAHMUH.

B roam Beauxoit OteyecTBeHHOH BOHHBI BOJAONPOBOLHOE
xo3sfictBo ofecneunBano OecrnepeGofHYI0 Nojayy BOABI Ha
HYKIB OOOPOHHOH NPOMBILIJIEHHOCTH H TOXKapoTyLeHHe OT
6oM6apaUpOBOK.

ITocne okonwyaHust BOHHEL IPU BOCCTAHOBJIEHHH H Pas3BH-
THH TPOMBILJIEHHOCTH U TOpOJOB ObIIH BHIABUHYTH HOBBIE
3aJauyy IO BOCCTAHOBJEHHIO H CTPOHTENBCTBY CHCTEM BOJO-
cHabxenus. BrlTH NOCTpoeHH paliOHHBIE CHCTEMBI BOJOCHAD-
xkenus [JloH6acca, KpuBOopoxXbs, mpoMblIlJIeHHEX paHoOHOB
Ypana u Cubupu. OcBoenne LEJHHHHIX 3eMeJb, BOBJEKIIHX
B XO3sHCTBEHHYI0 HeSITENBHOCTh OrPOMHOE YHCJIO Jionel,
norpe6oBano co3naHHs DaNHOHHBIX CHCTEM BOLOCHAaGXKeHUs
NPOTSAKEHHOCTBIO COTHH M THICHYH KHJIOMETPOB.

st pasBUTHSI FOPOJOB H NPOMBIIJIEHHOCTH Tpebyercs
Bce GoJbllee KOJHUYECTBO BONBI, 4TO NPHUBOAHT K YBeJHue-
HHIO CTOYHBIX BOJ, cOpacriBaeMblXx B BOALOHUCTOYHHKH. B pe-
3yJIbTaTe NPOUCXOAHUT HapyIIEHHe 3KOJOrHYeCKOro paBHO-
BeCHd, NPHBOAsIee K KOJUYECTBEHHOMY H KaueCTBEHHOMY
Je(HILHTY BOIH! .

B 1970 r. BepxoBabniMm CoBerom CCCP 6win npuHST 3a-
KOH «OcHOBH BORHOr0 3akoHOKaTenbeTBa Cow3sa CCP u co-
I03HHX pecny6mauk». OH yTBepXkAaeT rocylapCTBeHHYIO COB-
CTBEHHOCTb Ha BOJY, YCTaHABJHUBAeT HNOPHLOK I0Jb30BAHHS
NPUPOAHBIMH BOJaMHU, MpaBa M 06sg3aHHOCTH BOJONOJAL30BA-
TeJIel, yCAOBUS H NOPAAOK cOpoca B BOZOEMBI CTOYHBIX BOI,
MEphl 110 OXpaHe BOJLOEMOB OT 3arpsi3HeHHUs 1 CHCTEMY KOH-
TPOJIS NPH 3KCNJYyaTaLHU NPHPOAHBIX HCTOUHHKOB,

3a neBATYIO NATHJETKY B Halllefi cTPaHe NOCTPOEHO OKO-
Jo 700 BozompoBonoB. B necsATON nsATHIETKe 6bIAH Bhlje-
JeHbl GosbluMe MaTepHalbHble CPEACTBa Ha NPHPOAOOXPaH-
Hble LeJd, BKIX0Yass CTPOUTENBbCTBO GOJIBIIOTO YHCHa OYHCT-
HBIX COODYXXEHHH, CO3NaHHe 3aMKHYTHIX CHCTEM BOAHOIO
X03514CTBAa NPOMBIIJIEHHBIX NPeaNnpUATHH.

B cospeMeHHOM MHpe B HHAYCTpPHA/JbHO PasBUTOH CTpa-
He Ha ] 9ea. B rox pacxopyercsd oxojo 1,2—1.5 teic. M3 BO-
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abl. TIpoMBIIIIEHHOCTE CTPAHH 32 TOT e CPOK motpedisier
He MeHee 500 maH. Mm% Hewmano BOZBl HieT Ha OpOLIEHHE,
O6mue pacXoLsl OrPOMHHL.

DKOHOMHOMY pacXOJOBaHHI0 BOJHEX pPeCypCcoOB, OXpaHe
HX OT 3arpS3H€Hus B Hallled cTpane yaensiercs 60JibLIIoe BHU-
maHue. Tak, JuuIb B AeCATOH HATHJIETKE HA CTPOUTEIBCTBO
CHCTEMBI OOOPOTHOrO M IOBTOPHOI'O HCHNOJb30BAHHA BOJH
B NPOMBIIIJIEHHOCTH OblIO H3pacxomoBano 1,2 Mapn. py6.
DTO MO3BOMUJIO YAYUUIHTh COCTOSHHE HCTOYHHKOB BOJOCHA6-
JKeHHS, a TakXe YCJOBHA KH3HH H OTABIXa COBETCKHX JIO-
e,

B onunnanuatofi mnatusetke paGoTH MO cOepereHHIo
BOJHBIX PeCypcoB NpOoA0aKaNAuCh. B pesynbrare yMeHbIIHICA
3a60p CBEXKeH BOAbl HA HYXKJABl IPOMBLIIIIEHHOCTH H CeJb-
CKOro X03fHCTBa, BO3pOcjia poJib 0GOpPOTHOrO BojaocHabxe-
HUA, YMEHBIUNJCA cOpoC 3arpA3HeHHbX CTOKOB. OLHAKO He-
CMOTPSI Ha JOCTHXKEHHS, B psiie paHOHOB Boja craJja gedu-
IUTHBIM chippeM. M Bo MHOrux cayuasix gemesse U 3¢ dex-
TUBHEE COKDaTUTb ee NoTpebJieHue, 4eM TPpaHCIOPTHPOBATH
u3naneKa.

3a nocnepHee necsTUNETHE OXpaHHHIE MepPONPHUSATHS OHI-
Ji ocyuiecTBjieHHl 6oJsee uem B 140 ropogax u Ha 1000 npen-
NPUATHAX.

Peumienus XXVII cwespga KIICC, natuieTHHH njaad 3Ko-
HOoMuuecKoro u coumanabHoro paspurus CCCP Ha 1986—
1990 rr. onpenensiOT HHTEHCUBHBIH NyTb PasBUTHUS HapOX-
Horo xossiicrea. Ha coBpeMeHHOM srane pajbHedliiee pas-
BUTHE CHUCTeM BOJHOTO XO3sIHCTBAa CBSI3aHO C NpUMeHeHHEM
NPOTPECCHBHBLIX pPelleHMH Ipu UX NPOeKTHDPOBAHHH, CTPOH-
TeJbCTBE U SKCIIyaTaLHH,

Hcnonbp3oBanve AOCTHXKEHUH HAyYHO-TEXHHYECKOTO IIpO-
rpecca NO3BOJHT HHTeHCHQUUHpoBaTh paboTy CHUCTEM H CO-
OpyXKeHH# BOAOCHAOKeHHs, COKPATHTb CTPOUTEJIbHEIE 3aTpa-
Tl ¥ 3KCIUyaTalMOHHble PacXOAbl, NOBBICHTb HPOU3BOMLH-
TeJBbHOCTb TPYyAa ¥ 3KOHOMUTb MaTepHalbHEE U TPYIOBHE
pecypcel. IlpuMenenue 6osee COBEpIIEHHBIX COOPYKEHHH
BOLHOrO xossiictBa Oyner Takxke crnocOOCTBOBATb 3allUTe
OKpyXalllleHl cpeabl OT 3arpsi3HeHUH H pPallMOHAJbHOMY HC-
I10JIb30BAHHUIO NPUPOAHBIX BOJ.

IHupokoe BHenpeHHE BBIUHCIHTENBHOH TEXHHKH MO3BO-
JisleT pellaTh 3a1a4Yd NPOEKTHPOBAHUS M 3KCIJNyaTalHd Ha
Ka4yeCTBEHHO HOBOM YpoOBHe, ofecneyuBaiouieM TpebOOBAHUSA
SKOHOMHYHOCTH U HajeXHOcTH. K TakuM 3ajpauam cjegyer
OTHECTH TUApaBJHYeCKHe pacyeTH CHCTEM NOJaYd H pac-
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npelleseHHs BOABl, pacueThl MO 3alluTe TPYyOONPOBOAOB OT
I'HAPABJIHYECKHX YIapoB, BHIOOP ONTHMAJBHBIX pPEXHMOB
paboTH KakK OTHeJbHBLIX 3JeMeHTOB, TaK M BCEH CHCTEMBI
B IIeJIOM H pAL APYTHX CJOXKHHX 3a1a4.

Baxnuelime#i sanaueil nopbiueHus sddeKTHBHOCTH pabo-
THl CHCTEM IOJaud H paclipefefieHHs BOAB ABJAETCS 3allH-
Ta TpyGONpPOBOROB OT BHyTpeHHell koppo3ud. OJHUM H3 Iy-
Te#t pemieduss sTofl npobieMBl sBASETCA NPHMEHeHHe TPyo
C BHYTpeHHUMH nokpuitusmu. Haubonee paiuKaibHBIM pe-
meHneM npo6ieMbl SKOHOMHH BOAB, a TaKXe YMeHbUIEHUd
ee 3arpsisHeHHs fABJSAETCS HCIONb30BaHHE BOAB B Ipolecce
IPOMBIIJIEHHOTO NPOU3BOJCTBA B CHCTeMaXx o060pPOTHOTO BO-
JocHaGxeHHs.

OxJnaxparmliie CHCTeMB O00GOPOTHOTO BOJOCHAOXeHHA
SIBJASIOTCI CAMBIMH BOJOEMKUMH B 06JJaCTH IPOMBIIIJIEHHOTO
BoJOcHaOxeHHA. IIpuMeHeHUe COBpeMEeHHBIX H BHOBb pas-
pabaThiBaeMHX OXJAagHTeNed INO3BOJHT HOBHICUTL 3¢ deK-
THBHOCTb OXJIaXA€HHA H, CJIeA0BaTeNbHO, CHU3UThb PAcCXOl
BOJBI.

OpnHuM u3 nyTe# cokpameHns o60poTHOH U cBeXel BOXH
H3 TNPUPOJHBIX HUCTOYHHUKOB Ha IIPOM3BOACTBEHHBIE HYXKIK
CTYXHUT BO3AYUIHOE OXJaXJAeHue BMecTO BOAsHoro. OHO Io-
3BOJIIET YMEHbIIHTb KOJHUYECTBO 3arpsi3HEHHBIX CTOUHBIX
BOJ, cOpachBaeMblX B BOLOEMHI.

B cucremax. o6opoTHOrO BOAOCHAaOXKEHUS J0CTATOYHO
IPOCTHIMH B 3KCNJyaTallHOHHOM OTHOLIEHHH MeTOHZaMH KOH-
IUUHOHHPOBAHUSA TeXHUYeCKOH BOAH IS 3alIUThI METAJJOB
OT KOppO3HH, IpefoTBpallleHHs HakuneobpaszoBaHug u 60pb-
OH ¢ pasBUTHEM OUOJOTHUYECKHUX O6pacTaHH#l ABJIAIOTCS pea-
reHTHHe MeroaH, Hcnosnb3oBaHue HAPAAY ¢ TPaAULHOHHBIMH
peareHTaMu HOBHIX [IO3BOJHT 3HAUHTENLHO NMOBHICHTH 3¢ deK-
THBHOCTb palOTHl 3THX CHCTEM.

IIpu panuoHaJsbHOM pa3MellleH#U cOOPYKeHHHA 060POTHO-
ro BoJOCHaGXKeHHs Ha NPOMBILJIEHHOH niomanke, HX O6JOKHU-
POBAHHH U COBEPUIEHCTBOBAHHH 3HAUUTEJbHO CHHKAIOTCH
KalluTabHBE W SKCNJIyaTallOHHble 3aTPAThl H NOBHUIAETCSH
UX HAJAEeXHOCTb.

HaneHefillee pa3BUTHe CHCTEM BOAOCHA63KEHHUS NMPOMBIIiI-
JeHHBIX NpPEeANpHUSTHH B paloHaxXx ¢ BBLICOKOH IJIOTHOCTBIO
3aCTpOHKH U Pa3BUTOH NPOMBIIIJIEHHOCTHIO BeJercss B Ha-
cTosilliee BpeMsl B OCHOBHOM 3a CYeT CO3ZaHHsA 6oJjee pamuo-
HAJbHHX CHCTEM BOJOIOJb30BAHHSA, BKIAI0YAS 3aMKHYTHIE
CHCTEMBI, 8 TaKXe 33 CUeT UCHOJb30BAaHHUS AJbTePHATHBHBIX
HCTOUHHKOB BOJOCHa0XKeHHUs, OCHOBHAs PoOJb CpPeJH KOTO-
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pPBIX OTBOAHTCSH HCIOJB30OBAHHIO NOOUHIIEHHHIX CTOYHLIX BOA.
3a mocaenHHe oAbl HAKONJIEH ONpeldeJeHHHIH OIBIT IpUMe-
HEHHs] OUHIIEHHBIX CTOYHBIX BOJ B TEXHHYECKOM H CeJbCKO-
X035#CTBEHHOM BOJOCHaOXKEeHHH.

B CCCP wu 3a pybeskoM npoBoisitcs KOMIJIEKCHBbIE Hc-
cleOBaHuA no npobiemam, CBSI3aHHBIM C CO3LaHHeM 3aMK-
HYTHIX CHCTEM BOLHOrO xo3sficTBa. Mx mpuMeHeHHe nepcrex-
TUBHO IPH BOAOCHAOXKEHHH H KaHAJAH3aUHH IPOMBIILIECHHEX
NpenNpUATHE, Y3JOB M [POMBIUJERHBIX paHioHOB. Ecau
paHblle 3TH BONPOCH pPAaccMaTpPHBaNHCh TOJBKO AJd IpO-
MBILIJIEHHBIX 30H ¢ OCTPLIM He(PHHHTOM BOAH, TO B HACTOS-
Ilee BpeMs CO3JaHHe CHCTeM ¢ MHHHMaJbHHIM cBpocoMm BO-
OBl U OTXOLOB ABJIAETCH HEIPEeMeHHBIM YCJOBHEM IPH IIpO-
eKTHPOBAHUHU JIIOOBIX NMpeANpUATHH He3aBHCHMO OT MecTa HX
pPacroNoXKeHUs.

Janpuefilllee pa3BUTHE BOAONPOBOLHHEX CHCTEM U COOPY-
JKEHHH CBSI3aHO TaKXKe C COBEPLUEGHCTBOBAHUEM H CO3LAHHEM
HOBHIX BHAOB MeXaHWYeCKOro M 3JeKTpHuecKoro obopyrLoBa-
HHS, CPeNCTB aBTOMaTH3anuu. Mcnoar3oBauue B IIpaKTHKe
NPOEKTHPOBAHHS U CTPOHUTENIBCTBA YVKPYIHEHHBIX 3JI€MEHTOB
3aBOJACKOTO HU3TOTOBJEHHs, BHEJpEHHEe MEeTOHNOB GJIOYHOTO
MOHTaXa Y3JIOB TEeXHOJIOTUYECKOr0o 0G0OpPYAOBaHNS ABASIOTCA
OAHOH H3 Mep HHTEHCU(pHKANHM PpasBUTHSA CHUCTEM BOJO-
cHaOxeHuA. JloCTUKEHHA HAYYHO-TEeXHHUECKOTO NpOrpecca
HO3BOJISIOT pelliaTh Ha3BaHHBIE H JApyrue npo6aeMbl BOAO-
cHa6xkeHus HauboJee palHOHAJbHLIMH 1 SKOHOMHYHBIMH Me-
TOZaMHU U crocobamHy.

Crnenyer OTMeTUTD, YTO AJIA PellleHHT HAYUHBIX H HHKe-
HEPHBIX BOIIPOCOB BOAONPOBOAHOH TeXHHKH MHOI'O CResaIu
pycckue yuennle u uHxkeHepbl: H. E. )Kykosckuit, Y. I1. 3u-
muH, K. M. Hrraros, B. E. Tamonos, I, U. Uepenamusn-
ckuif, H. K. HuxoB u gp. Muorue 3anaus Teopunu # Ipax-
THKH BOZOCHAOXeHHA pelIWAH coBercKre yuennie: H. H. A6-
pamoB, C. X. Azeprep, B. M. Bouesep, H. H. Tenmues,
H. A. Kamkapos, B. A. Knaukos, B. I'. Jlo6aues, H. I'. Ma-
Jumesckufl, M. T, TypunnoBuu # MHOTHe Apyrue. boasumoi
BKJAJ B Da3BHUTHE TEOPHH M NIPaKTHKH BOAOCHAGXKEHHS BHO-
CAT Y4eHBble H WHXKeHepH BELYIIHX HAYYHO-HCCIEN0BATEMD-
CKHX, TNPOEKTHHIX H  Jpyrux opranuzanuit — BHUH
BOATEO, HUUKBOB AxazeMun KOMMYHaJbHOIO X03si-
crBa umMm K. 1. Ilambunora, CowssonoxaranHHHnpoexkr,
Fupponpoekr, AT3II m MHOrHe [apyrue oTpacieBble HH-
CTény'rm ¥ BeIOMCTBA, a TaKxe yueHbe AKaleMHUH HayK
CCCP.
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Fnasa |. BOAOTMOTPEBJIEHME U ErO PEXXUM

§ 1. HOPMbl BOAONOTPEBJIEHNSA

[TapaMeTprl 31eMeHTOB CHCTeMBl BOAOCHAOKeHHS Haxo-
IATCA B COOTBETCTBHM C KOJIMYECTBOM IOZaBaeMOH BOXHI
¥ C HAMeYEeHHBIM AJ1 HUX pexuMoM paborsl g onpenene-
HHMS CYMMapHBIX O00BEMOB HCIONb3yeMOH BOLBI Tpebyercs
HauboJiee MOJIHBIA yyeT Bcex BHAOB norpeburened. K mo-
CJIeIHUM OTHOCSITCS: HacesJeHHe TOpPOLOB, NOCeJKOB H T. I,
noTpebasiouiee BOLY AJNS YIOBJIETBOPEHHS XO3AHCTBEHHO-
MATHEBBIX HYKI; [NPOMEILJCHHBIE NPEeXNPUATHH, UCIOAb3Y-
IOIMe BOAY B TEXHOJIOTHYECKHUX Npoueccax U AJd CaHHTap-
HO-THTHeHHYeCKHUX, IIHThEBHX ¥ X039HCTBEHHBIX HYXKI; CIY K-
6a noxapoTylleHHHA, HCHOJB3YIOLlasd BOAY SNH30AHYECKH,
3arac KOTopo#d HOonKeH OHIThL BCerpa obecrneueH; KHJIUIIHO-
KOMMYHaJbHBIE NPEANPUATHSA, NOTPebadIome BOAY HA MOH-
Ky yJHdlL, nJomaned U T.1., @ TakKke Ha NOJHUBKY 3eseHEBIX
HacaxaeHnui. CylmecTBYIOT U Apyrue norpebuTesaH, HCHOJb-
3yIOll{e BOAY B MEHBbIIHX KOJIHUeCTBaX 10 CpaBHEHHIO C YKa-
3aHHBIMH. TpeboBaHuf, NpelbaBiseMble K BOIE pa3iHUHbIMU
norpeburensiMu B OTHOLIEHHH KauecTBa M KOJHYECTBa, 4pes-
BHIUafHO pa3Hoo6pa3Hbl. Ha craauu npoekrupoBanusi pacxo-
Il BOLB! ONpPeegIOT HA OCHOBAHUH HOPM, NOJYYaeMBIX IIy-
TeM 00pabOTKH CTATHCTHYECKUX QaHHBIX O (DaKTHYECKOM IO-
TpeGJIeHUH WM TEeXHOJOTHYECKHM DPacyeTOM.

Pacxon Bojabi Ha XO35MCTBEHHO-NIUTbEBble HYXK[Abl Hace-
JeHuss no o6BeKTy B LeJOM 3aBUCHUT OT psAa (akTopoB.
3Has pacxon, npuExonsmuiica Ha 1 4ea/cyT, KOTOPBIH HOCHT
Ha3BaHHE YJeNbHOTO XO3AHCTBEHHO-NUTHEBOro BOXOHOTpPel-
JeHHS, MOXHO ONpEJe/]UTh CYyTOYHOe InOTpebseHHe BOABL.
OHo 6ynmer teM 6ousblie, ueM OOJBLIE YHCNO KHUTeJEH B Ha-
CEeJIEHHOM IYHKTE.

YneapHoe BononoTpebaeHHe YYHUTBIBAET KOJHYECTBO BO-
nel, norpebasgemoe 1 Yen. Ha XO3AHCTBEHHO-NIUTHEBLEIE HYXK-
Abl HE TOJBKO ZOoMa, HO M B ofuiecTBeHHHIX 3xaHusx. OHoO
3aBHUCHT OT CTeleHH 6JaroycTpoicrBa palOHOB XHJIOH 3a-
crpoiikn. OueBuaHO, YTO npu Gosnee KoMmboprabeabHBIX yC-
JIOBHAX yJelbHoe norpebneHne BoAH Bhie. B 3HauuTenn-
HO#l Mepe HA ero BEJHYHHY OKAa3HBAIOT BAHSHHE KJIHMATH-
YeCcKHe YCJAOBUA: B paloHaxX ¢ XKAPKUM KJHMATOM BOJLI
notpebaserca Gosblle, Y4eM B XOJOAHEIX palionax. Ha ero Be-
NUYHHY BJHAKT TakKKe MECTHblE YCJIOBHSA, KaUeCTBO BOJH,
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9TaXHOCTh 3acTpofiku. Omnpenenurs yaeabHoe Bojonorped-
JIGHHE MOXHO InyreM aHaau3a (QaKTHYeCKHX HaHHBIX O
pPacXOIOBAHUH BOJHI B AefICTBYIOIIHX CHCTEMax BOJOCHabXKe-
HHs. [IpH npoexTHPOBaHUH cUCTEM BOLOCHAOXKEHHUs Hace/eH-
HbIX NYHKTOB YyAe/JpHOE CpefHeCcyTO4YHoe (3a rol) BOIOIO-
tpebJeHrde Ha OAHOTO XHrensl omnpejensercad no CHull
2.04.02—84 «Bopmocna6xkenue, HapyxHble ceTH H coopyxke-
Hug» (raba. L.1).

Ta6auna 1.1

VAensHOE CpegHeCcyTOUHOS
X033ACTBEHHO- THTHEBOE BOJO0«
Crenens Graroyerpofictsa pafionos ToTpe6NeHHe B Haces eHIibIX

KIUION 3aCTPOAKH NYHKTaX Ha OZHOIO KUTeJs

' (3a TOR) q,p.» SI/CYT

3acTpofika 3maHHAMH, O060pYAOBaHHLI-
MU BHYTPEHHHM BOJIOINIPOBOAOM M KaHa-
JIU3alHen:

0e3 BaHH 1256—160
C BAHHBIMH ¥ MECTHHIMH BOXOHa- 160—230
TpeBaTeNsIMH

C LleHTpalN30BaHHHM rOpSAUHUM BO- 230—350
IocHabXKeHHeEM

Jlas1 pafioHoB, I'ie BOAONOJB30BaHHe NPENYCMOTPEHO H3
BOIOpPa30OpHBIX KOJOHOK, YAEIbHOE CpeaHeCyTOYHOe BOAO-
IIOJb30BAHHE Ha OJHOTO XHUTEJ NPHHEMAaeTcs paBHbIM 30—
50 n/cyr. KosnuecTBO BOAB K3 HY2KABl MeCTHOH NpOMBIII-
JIEHHOCTH, OOCHyXHBalOUlell HacejeHHe NPOAYKTaMU, H He-
YUTEeHHBIE pacXOibl JONYCKAaeTCs NPUHUMATEL B pasmepe 10—
20 % cyMmapHOro pacxoma BOABl Ha XO3AHCTBEHHO-NHUThb-
eBLI€ HYK /bl HaceJeHHOro NyHKra. B ToM cnyuae, ecau B ro-
ponae uucao xuTeaeil 6osee 1 MJIH. Yels., yaeJabHOE BOJOIO-
tTpeb/eHne NONMycKaercss YBeJAWYHBATH, HO AJIsl TOro Tpeby-
€TCs COIJIacoBaHMe C OpraHaMu ['ocyaapCTBeHHOTO HaZA30pa.
Bri6upas HOpmy BogonoTpebIeHus, HEOOXOAUMO NpeaycMaT-
PHUBATb MEpPONpHATHUS [10 COKpALIEHHI0 YTEYeK B CHCTEME
U HepalHOHAJbHOIO PACXOJ0BaHHS BOAH B 3MaHUsSX. K HuUM
cJefyeT OTHEeCTH OPraHH3aLHMI0 30HHPOBaHHUS CHCTEMB!, YIyu-
LIeHHe ee SKCIJIYaTalMH, peryiupoBaHue AABJEHHS H T. I

Pacxon Boabl Ha NpPoU3BONCTBEHHbIE H ObITOBbIE HYXKAbI
NPOMBIIJIEHHBIX NpeXnpUATHH. Pacxoasl BOLH Ha TeXHOJIO-
rHyecKHe HYXKJBI 3aBHCAT OT BHAa NPOH3BOACTBA, MPHHATOrO
TEXHOJIOTHYECKOTO IpolLecca, BHAA CHCTEMHl BOJOCHaGxKe-
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Huf, KauecTBa BoAbl W T. A. PacXoxsl BOXK Ha MPOHU3BOACT-
BeHHble HYXAH ONpENeNsOTCA 10 YAeJbHHIM HOpMaM BOAO-
noTpe6/eHus Ha eIHHHIY NPOAYKUHH. DTH HOPMbI 3a1aI0TCS
Ha OCHOBE TEXHOJOTHUECKHX pacyeroB paBoTHUKAMH TOH
Had HeOM obsacth npoMblminesHocTH. OHH HA3HAYAKOTCA H3
YCJIOBHS! IDHMEHEHHs Hanbojee NPOrpecCHBHEIX TeXHONIOTHA,
IpelyCMAaTpUBAOLIHX MAaJOBOJHble MPOLECCH, YCTPOHCTBO
06OPOTHBIX ¥ 3aMKHYTHIX CHCTeM BojocHabxeHud. B coor-
BETCTBHH C CYLIeCTBYIOIIMMH HOpMaMH pPacXol BOAB Ha XO-
39fCTBEHHO-IHTbEBble HYKIB pabodyuX BO BpeMd HX Hpelhl-
BaHHUS Ha MPOU3BOJCTBE YYHTHIBAeTCA JOMNOJHHTENbHO K TEM
X038/CTBEHHO-NIUThEBLIM PacxojlaM, KOTOphle paccMaTpHBa-
Juch Bhie. OHKH 3aBUCAT KaK OT YUCHEHHOCTH paboTalouluX,
TaK W OT BHAa mpou3soictBa. MX 3HaueHHda ompenensioTca
B coorercreun co CHull 2.04.01—85 «BHyTpenuuii Boxo-
npoBox U KaHaau3auus 3ganufi». KpoMe toro, Ha npowus-
BOJCTBaXx, TpebyioLluX OonpeleJeHHoro peXXuma, Boaa pacxo-
JyeTcs Ha NpHeM AyLIA.

Pacxon Bopbr Ha DOJMHMBKY M MOMKY yJUIl ¥ TJIOLIAACIH,
a Takxe Ha NMOJMBKY 3€JeHbIX HACaXKJAEHHH 3aBUCHT OT pas-
MepoB NoJuBaeMHX naomanes, cnocofa NoJuBKH, THOA NO-
KpHITHH u 1. . B CHull 2.04.02—84 npexycMoTpeHb! ciely-
IOIUME YaelbHble HOPMBI pacxona BOABL, J/M2, Ha OXHY MO#-
Ky HJH OLHY NOJHBKY:

MeXaHH3WPOBAHHAS MOHKA yCOBePIUeHCTBOBAHHKX NOKPHTHIA

IIPOE3TOB H IMOMWAKEH . . . . . . « « o v « . . 1,2—1,5
MeX2HH3HPOBAHHAS NOJNHBKA YCOBEPLIEHCTBOBAHHELIX TIOKPH-

TH{ NPOE3AOB U IIOIMAjeit c e e e e o .. .. 0,3-0,4
TIOJIABKAa BPYYHYIO (M3 IIJAHIOB) YCOBEPLIEHCTBOBAHHHX

NOKPHITHA TPOTYapOB u HPOE3ZOB . . . . . . . . . 0,4—05
TNOJIHBKA TOPOACKHX 3€JeHNHX HACAXKICHER . . . + 1 » 3—4
NOJIMBKA Ta30HOB H LIBETHHKOB . . . . » o s ¢ x « 4 4—6

IIpr oTcyTCcTBHE HaHHHX 0 ILIOMAASX MO BugaM GJaro-
ycTpo#icTBa yaelbHOe CPeJfHEeCYTOYHOe 3a IOJHUBOYHBIH ce-
30H noTpebJieHne BOAbl IpHHHMaeTca paBHEM 50—90 a/cyr
B pacyere Ha OfHOro xuteid. [IpH Ha3HaYeHHH HOPMBI HO-
JUBKH YUYUTBHIBAIOTCH KJAMMATHYECKHe YCJOBHA, MOILHOCTH
HCTOYHHKA BOJOCHaOXeHHS, cTelleHb 6JaroycTpoficTBa Ha-
CeJIEHHBIX IYHKTOB H Apyrue MecTHble ycaoBHA. Hucno Ino-
JUBOK B 3aBHCHMOCTH OT KJHMAaTta NPHHHMAeTCs pPaBHBIM
1—2 B cyTkE.

Pacxopn Boan Ha TylieHHe noXXapa 3aBHCHT OT Xapakre-
pa paspuTHA IOXapa M YCAOBHH MONAYH BOJABI B OYar ro-
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pennsi. UeM BHIIIE NOXKapHas ONACHOCTb 00BEKTA, TeM GOIb-
e TpebyeTcs BOAB AJsl TylUleHHd noxkapa. [lonaBass B ouar
moxKapa 3HagHTeJbHOe KOJIMYECTBO BOIbI, MOXKHO JHKBHIH-
pOBaTh €ro B Te€YeHHe KOPOTKOra mpoMexyTka spemenu. O-
HaKO I/l CTPOHMTENbCTBA BOJOIPOBOAOB, PACCYHTAHHHEIX Ha
nponyck GOJbIIOr0 KOJIMYecTBa BOJbI, HEOOXOZUMBI 3HAYH-
TeJbHBIE MaTepHanbHele cpexctBa. [losTomy pacxol BOAH
NJst TYUIeHHs MOXAapoB Ha3HAYaKT B 3aBHCHMOCTH OT MIO-
JKapHOK omacHOCTH 06BeKTa M ero 3HauuMocTH. Pacxoan
BOAE! IJIs1 TYLIEHHS NMOXKAapa NPHBEIEeHH B HOPMATHBHBIX JO-
kymentax (CHull 2.04.02—84). Onu cocraBieHb! Ha OCHO-
BaHHH 00pabOTKH CTATHCTHYECKUX JAHHHIX O (paKTHUECKHX
pacxonaXx BOJbI C YU€TOM CO3[JaHus TpebyeMuX yCJOBUH Ty-
IIeHUs TOXaPOB Ha pasJuuHbIX o0bekTax. Pacxox BoAH /i
TYUIeHHS] NOXKAPOB B HACEJeHHBIX MeCTaX 3aBHCHT OT YHC-
JIEGHHOCTH HaceJieHHs1 H xapakrepa 3actpoiiku (taba. 1.2).

Ta6auruma 1.2

Pacxoa BORW, JI/C, Ha ORHH LIOXap
(He3aBHCHMO OT OrHECTOHKOCTH
Yneno xuTestelt PacyeTHoe gHCTIO 3RaHHS) IPH BHICOTE 3aCTPOMKH
H HacCeNeHHOM NYHKTE, OZLHOBPEMERHBIX
THIC. Hed. I02Kapos A0 RBYX sTamel TPU 3TaMa
BRJIQUHUTEILHO H bonee
Ho 1 1 5 10
5 1 10 10
10 | 10 15
25 2 10 15
50 2 20 25
100 2 25 35
200 3 — 40
300 3 — 55
400 3 _ 70
500 3 —_ 80
600 3 — 85
700 3 - 90
800 3 - 95
1000 3 — 100

IIpogONKHTENBHOCTh TYIIEHHS HoXapa B OOJbHIHHCTBE
cjlydaeB npusHuMaercs paBHoH 3 u. Pacxon Boxawl /s Ha-
PYXHOTO INOXAPOTYIIEHUs! B NPOU3BOJCTBEHHHIX 3JaHHSX
¢ GonapsMH u B 3AaHuAX WHpHHOH 10 60 M 6e3 donapei
3aBUCUT OT o6bpeMa 3AaHHs, CTEHeHH OTHECTOHKOCTH €ro
CTPOMTeJIbHBIX KOHCTPYKHHMH, a TaK¥ke KATErOpHH HOXapHOH
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Ta6auma 1.3

Pacxofs! BoAR, J/c, HA OFHH MOXKap Npa ofbemax
3xanufl, Tsic. M3

Kareropus
ooy | moossoner -
KOCTH Ba M0 o . = % § 3
B aHHf noxapHott ) § M
OnacHOCTH . g,;w g,; R gé & &= § 8
S | 8% ] 88 | 8% | 8% | 8% 3
Iall r. 4, E, 10 10 10 10 15 20 25
A BB 10 10 15 20 30 35 40
1§58 It 10 10 15 25 35 -— —_
B 10 15 20 30 40 — —_—
WwWaV LI 10 15 20 30 —_ — -—
B 15 20 25 40 — —_ —_

ONIACHOCTH NPOH3BOACTBA, pa3MeIlleHHOro B 3xaHuu (r1abJ.
1.3).

HopMma pacxona BoAb AJIf HApYXKHOTO MOXKAPOTYLIEHUSA
B NPOU3BOACTBEHHHIX 3MaHUAX WHPUHOH 60 M Ge3 donapei
H GoJiee HeCKONbKo HHas (taba. 1.4).

Ta6auma 1.4

PacxoRul BoAbl, JI/¢, Ha OAMH MoXap NMPH ofhemax
c sxannfl, TeC. M®
TeTeHb Kareropus

orgecToli- TIPOH3BOACTBA
KOCT% TI0 MOXaprOH
8f2HH OlTa CHOCTH

50—100
100—200

500—600
600—700
700800

1Mk

20130140150 (60| 70 | 80 | 90 | 100
10{15{20)25 130 35 | 40 | 45 50

&o 50

Iull

>

-3

Mo
SRS
tri &

Uncno ONHOBPEMEHHBIX MOXKAPOB HA IPOMEIILIEHHOM
IpeINpHUSITHH ONpeNeaseTCa B 3aBUCHMOCTH OT 3aHHMaeMoi
umu mwiromand. [lpy miomanu npennpusatua zo 150 ra s pac-
yeTe MpeAnoJaraercd BO3MOXKHOCTh BO3SHHKHOBEHHS OLHOTO
moxapa H JBYX [0XapoB — npu Gosbliefl miuomagu. s
KDYIHBIX NPOMBIIITEHHBIX NPEANpHATHA (HanmpuMep, HedTe-
nepepabaTbiBaoline U XHMHYECKHEe KOMGHHATE) CO3HAIOTCH
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CaMOCTOSITE/IBHBIE CHCTeMBl BOJOCHAOXeHHs, He CBA3aHIble
C TOPOACKHMH BOAONPOBOZaMH. Pacxold BOABI Ha HApymKHOE
TYLIeHHe NOXAapoB B TAKHX CJydasx olpelessercs B COOT-
BeTCTBHH C [IpOTHBOMOXKAPHBIMH TEXHHYECKHMH YCJIOBHSIMH
crpoutenbroro mpoektHpoBanua (IITYCII). Ilporusomno-
JKapHble BOZONPOBOABI STHX HPEMNPHATHH OOBIYHO pacCyH-
ThIBAIOT, HCXOASA H3 yCJIOBHSA I[I0Ja4YK BOJBI B NOXKapHble aB-
TOMOGHJIH, MOJAYH BOJBI MOXKADHBIMU I'HAPAHTAMH H Jader-
HBIMH CTBOJIaMH, a TaKXe TYIIeHHd [0XKapoB BHYTpHU
3M1aHHA C MOMOILBIO BHYTDEHHHMX MOXapHbIX KDAHOB H CTa-
IHOHApHBIX CHCTEM BOASHOrO HJIH NMEHHOrO TYUIEHHS.

§ 2. ONPERENEHHE CYMMAPHbBIX PACYETHbIX CYTOYHbIX
PACXOA 0B BOAbl HACEJIEHHbIX NYHKTOB

CyMMapHbll CyTOYHBIR pacXoh BOJIBI, ONpEeResgeMbld Mo
OTHEJBbHBIM KaTeropusaM BoxonotpelGJeHHs, 3aBUCHT OT BH-
Ja ¥ yHcna norpebureneil, cHabx)aeMBEIX BOJOH pacCUHTHI-
BaeMOH CHCTEeMOH BoxocHalXKeHH .

B 6osbplinHCTBe c/ydaeB Ha TEPPHTOPHH yCTpaHBaercs
efMHas cHCTeMa BOLOCHAOXKeHMs, NMojaoluas BOxy Ha XO-
3AHCTBEHHO-TUTbEBBIE HYXKIBl HACEIEHHS B XKUJIBIX U obIue-
CTBEHHBIX 3JAHHSX;, Ha XO03AHCTBEHHO-NUTHEBHIE H CaHUTap-
Hble HyXabl pabounx B nepHoOx HX HaXOXIEHHA Ha Ipo-
MBIIIJIEHHBIX MNPEINpPHATHAX; Ha TEeXHOJOTHUECKHE HYyXKAbl
IIPOM3BOACTB, NOTPebJISIOIIHX BOAY MHUTHLEBOrO KAadecTsa,
a Tak¥Xe APYruX NPOMU3BOJACTB, AJSI KOTOPHX NOxaya BOJbI
HEeMHThEBOr0 KadyecTBa NyTeM YCTPOHCTBA CIEUHAJBHBIX CH-
cTeM BONOCHa6xxeHus HenesecoobpasHa; Ha Hapy»KHOe Mo-
)aporyltenue B ropoge. O6beqHHEHHaa CHCTeMa BOAOCHA6-
KEHHsI MOXeT BBIIOJHATh (QYHKUHM MOJHBOYHOrO BOAOMIPO-
BoJa, eCHd IMojada BOABR H3 IMOCTOPOHHEr0 HCTOYHHKA
HEeBO3MOXKHa HJIH 3KOHOMHYecKH He sddekrusHa. M3 stoit
CHCTeMbl TaK¥Xe MOXKET HOLaBaThCd BoLa Ha IeJd M0XKapo-
TYWEHHs] NMPOMBIIJIEHHBX NPEANPHATHH, DACHONOXKEHHBIX
B UepTe ropoja.

IIpu onpeneseHHBIX YCIOBHSIX, KOTIa B rOPOLE HMEITCS
NpeANpHATHS, MPeNbsBJAIOLME pa3jJUYHbe TpefOBaHHSA
K KayeCTBY BOJB!, YCTPAHBAaeTCd HECKOJbKO He3aBHCHMBIX
APYr OT JApyra cuCTeM BojocHaOxkeHus. Bubop onrumalib-
HOH CHCTEMBI OCYLIECTBJISETCS NYTEM TEXHUKO-3KOHOMHYe-
CKOro CpaBHeHHMd BapHaHTOB. Ka)kJ1as M3 3THX CHCTEM pac-
CUMTHIBA€TCS CaMOCTOSITENbHO.

J 15 mpaBUIBHOrO pacuera CHCTEM BOLOCHAGKEHHS Heo-
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.7 Puc. I1. Kpusas 2 pocra sodono-

8- ___/.I.._/(’ Tpebrenus Qr u COOTBETCTBYIOWAR
Rl el aoManan aunuf 1, xapakrepu-
<, ! ayrowas pocT ouepedel passuUTUR
N2
7 7 ! cucTemol. 8000CHABMEeHUA
” !
! £ i
: ey
! I
»' !
%, t,

XOAHNMO 3HaTh OYepEIZHOCTb HX Pa3BHTHS H COOTBETCTBYIHO-
1iee 3THM cdepeaHocTaM BojonoTpebaenune. Ha puc. 1.1 npu-
BejeHa THNOTEeTHUecKas KpuBas 2 pocta BOJONOTpeb/ieHus
H COOTBeTCTBylomlas efl jomaHasa JHHHA I, XapakTepusylo-
INasi pOCT ouepenelt pasBUTHs CHCTeM BojgocHabxkeHus. Poct
BoponoTpebenns B rOpoje BO BDEMEHH NPOUCXOAHUT BCHAE]-
CTBHE YBeJHYEHHS YHCJAEHHOCTH HACeJeHHST, M[OBLIIEHUS
CTeneHH 6JaroyCTpoiiCTBa, pa3BUTHA MPOMBILIJIEHHOCTH
M T. X. JloManas AUHHA ] onpelesseT MaKCHMAaJbHYIO MPO-
H3BOJMTENBHOCTb CHCTEMB! 32 PACUETHBIH CPOK f=={fx—1y,
rae ty — MOMEHT NyCKa HOBBIX COODYXKEHHH, a fx — pacyer-
HHI/I CPOK pACIIMpeHHS MM PEeKOHCTPYKuuH. Bomomnorpe6-
JIeHHEe, COOTBETCTBYIOLLEe KOHEUHOMY MOMEHTY pAaCCYHTHI-
BaeMO# ouepeny pa3BHTHS, OompenessieTcss TOYKOH nepece-
YeHHs JUHKME [ | 2.

[loTpebnenne BoAb Ha XO3SHCTBEHHO-NHTHEBHIE HYXKIH
ropofa HepaBHOMEpHO B TeueHHe roja. [IpoHCXopAT KoJe-
GaHHA CyTOYHOrO pacXxojia: Ce3oHHhLle, CBA3AHHBE C H3MeHe-
HHEM TeMInepaTtyphbl H BJa*KHOCTH B OTHAE/bHBIE CE30HHI IO-
Ja, a Takxke Hele/lbHbIe, O00yCJOBJIECHHBIE OCOBEHHOCTSIMH
BojonoTpefJieHHsl B Pa3yiHuHble AHW Hexeau (O6ynHu, npen-
Npa3fiHHYHBE IHH, OPa3AHHKH H T. n.). HaGaoneunus, npo-
BOJHMEIE B TeUeHHE PAJa JeT 332 U3MeHEHHAMH CYTOYHOrO
BOJIONOTPEONe N B PA3HBIX YCIOBHSIX, NO3BOJSAIOT NOJYUYHTh
rpadukn CyTOUHOro BOXONOTpe6IeHHd B TeUEHHE roaa (pHC.
1.2). Tlnowane S, orpaHuueHHas OCSIMH KOODAMHAT H BOJ-
HUCTOH JiMHKMeH, ompenelnsier roaoBoe norpebJeHHe BOXBI
(100 %). OrHowenne nuowmwanu S K uyuCAy AHeH B rony
(365) cooTBeTCTBYeT CpeXHECYTOYHOMY 3a TrOJ pPacXOAy
Qcyr.m=8/365. YnenbHoe BoHONMOTpEGNEHHE ¢x OMpEAEI-
ercsl Kak OTHoleHHe Qeyrm/Nx, e Ny — uncao xurenel
B JlaHHOM [OCeJIKe HJH ropoje.

Taxum obpasom, oOmmHE cpexHecyTOYHEH pacxon Qcyr.m,
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SONMMANNNANNAY

1 iEHL 1 AEHb 14eHb 7 (365 AHER)

Puc. 1.2, I'pagdux cyrounoeo sodonorpebrenus 8 Tevenue 2004

M3/cyT, Ha XO3AHCTBEHHO-MHTHEBLIE LIEJH ONpefesseTcs IO
dopmyae
Qeyr.m = E%Ki N,Kl./lOOO,

TAe gx, — yAeJbHoe BoJouorpebaenue, a/cyT, mpuramaemoe no CHall
2.04.02—84; N, —— pacueTHoe 4YHCIO KuTeledl B pafioHe XHIOH 3acT-

POHKH Ha KOHell pacCYMTHIBaeMOH OUYepeAH Da3BHTHA. B 3Toft popMmyae
Gw; H Ny, TDHHUMAIOTCS JUIS OTAE/]bHBIX paHOHOB ropoia ¢ PasHoit

CTEMeHbI0 CAHHTAPHO-TEXHHYECKOro 060pYAOBaHHS 3HaHHH

Jlis1 IpOEKTHPOBAaHUSI CHCTEMBl BOAOCHaOXKEHHsS CBeje-
HHH O cpeHeCYTOYHOM BoJonoTpebieHnn HegocTatouHo. CH-
creMa AoMxkHA ofecneunBath NOTPEOHOCTH HACEIEHHS B JIIO-
60 MOMEHT BpPeMeHH, B TOM UHCJIEe H B CYTKH MAakCHMaJlb-
Horo BogonorpebnaenHs. [las onpenesneHus pacxonoB BOMIBI
B TOpOJE€ B pasjiMyHble CYTKH [Ofa IO JaHHBIM CpeJHecy-
TOYHOrO 32 roj pacxXoxa BOAbBl HEOBGXOAHUMO 3HATh Ko3hPH-
I[MEeHTHl CYTOYHOH HepaBHOMEDHOCTH BORONOTpebeHusd Keyr.
OHH MoryT 6BITH NOJYUYeHBl N0 rpadukram CyTOYHOrO BOJO-
norpebaenus (cm. puc. 1.2).

Koadpodunuentsr cyTouHol HEpaBHOMEDPHOCTH COOTBeT-
CTBYIOT:
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HanGoJbIINH

KcyT.max = Qcy'r.max/Qcy'r.m >1;
HauMeHbUIHH

Keyr.min = Qeyr.min/Qeyrm < L.

JeficTBYIOIMMHE HOpMaMu Xo3(D(HUHEHT CYyTOYHOH He-
PaBHOMEPHOCTH BOAONOTpebJ/IeHHs, YYHUTHIBAIOLIHHA YKz
JKH3HH, PEXXHM paboThl, CTeNeHb 6J1aroyCTpoACTBa, U3MEHe-
HHe BOAONOTpelieHUSA [0 Ce30HAM rofa U AHAM Heleau, npu-
numaercss paBubBIM: Keyr.maxr==1,1--1,3; Keyr.min==0,7--0,9.
CyMMapHEe pacueTHbe pacXoAbl BOAK NI CHCTEM Ha MOJ-
HbIi MakKcUMAaJbHBIH, MHHAMAJAbHBIH U CpeIHHH CYTOUHBIH
PaCXOIbl JJI1 X03HCTBEHHO-NUThEBLIX HYX] HaceJeHHsd, A4
X035HCTBEHHO-TUThbeBHIX HyX X palouHx B NepHOL HX mpe-
ObIBaHHSl HA NPOH3BOACTBE, NI MPOH3BOACTBEHHHIX HYXJ
NpeLnpUATHH, a TaKXKe 15 IOJHBKH ONpELesfIoT N0 NpHBe-
IeHHBIM BrIlIe QopMyaaM.

CyMMapHble pacueTHbie pacXoibl BOLBl IJISI CHCTEMBI BO-
JlOCHAGXKeHH HAa MaKCHMaJIbHHH H MUHHMAJbHHEA cpeaHecy-
TOYHBIE PACXOJBI ONpefeNsaioT MyTeM CHOXKeHHS pacXonoB
BOIH DA3JHUYHHX NOTPeOHuTesedl B 3TH NMepHOABl BpeMeHH.

§ 3. PEXXMM PACXOAOBAHMS BOAbl B TEYHEHMUE CYTOK

[Tpu pacuere cHcTeM NOJAuM H paclpenefeHHs BOAH He-
06X0JIMMO YUHTHBATb HE TOJBLKO H3MEHEHHS pPAacXoLOBaHUA
BOABI MOTpPeGUTENAMH IO JHAM B TeUeHHe rofa, Ho U u3MeHe-
HUS, TPOHCXOJAIINE B OTAEJbHEIE NePHOH CYTOK.

Bomonmorpe6ienne B HacesNeHHBX NYHKTAX ABJISAETCA CHy-
YadHbIM NpOLEeCCOM HM3MEHEHHs BO BDEMEHH YacOBBIX pac-
X010B Bompl. OH 3aBHCHT OT YHCJEHHOCTH HaceleHHs, KIH-
MaTHYeCKHX H fAeMorpaduueckux YCJIOBHH, CAHUTapHO-TeX-
HHuecKoro o60OpynoBaHHsA 3JaHHH, Ce3oHa roxa H JApyrux
¢axropoB. Pacnpocrpanenne pacxoJoB BOAH IO uacaM Cy-
TOK NPOH3BOJHTCA HA OCHOBAHHUH pacUyeTHHIX Ipa)mKOB BO-
nonorpe6JeHus, KOTOPEHE MOryT OBITh NOJYIEeHBl NIyTeM H3y-
UeHUs M aHaJH3a JeHCTBHTENbHEIX I'DadHUKOB BojomoTpel-
JIEHHS] HACEJNEHHHX MYHKTOB. [/ BHOBb NPOEKTHPYEMEIX
CHCTEM HCIOJb3YIOTCS aHAJIOTH rpaduKoB BOJONOTpe6IeHUs
T€X TOPOAOB, KOTOpHIE B HaHOOMbLIeH Mepe GMH3KH (IO YHCe
JIEHHOCTH HACeJIEHHs, CAHHTAPHO-TEXHHYIECKOMY 060pyHOBa-
HHIO 3[laHHH, KIHMATHYECKHM YCJOBHUSM H ADPYTLEM $akgTo-
pam) NpOeKTHPyeMOMY HaCeleHHOMY NMYyHKTY. Ecin npoexT
paspabaThiBaeTca AJsS PasBUTHS CYLIECTBYOLIEH CeTH BOXO-
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2 Puc. 1.3. I'papur pacxodosaHus
800bL 8 HOCEACHMBIX NYHKTAX

074 8 712 16 20 24
YACHI CYTOK

cHabXKeHUs, TO HCINOJb3YIOTCA NaHHbe O (PaKTHUYECKOM pe-
¥KHMe BOAONOTPEOJEHHS 3TOH CHCTEMBI.

Hns HanboJsee TOYHOro OTOOpAXKEHHS PeasIbHOTO PexH-
Ma BOLONOTpeGJeHHs KejaTeJbHO HMETb BO3MOXKHO 00Jb-
mee yucJa0 rpaduKOB BOAONOTpebNeHHsT aHANOTHYHBIX 00%B-
€KTOB 32 BO3MOXHO GoJsee AJauTenbHble cpokn. Kaxabld u3
rpaduKOB, 3aperucTpHpPOBAHHBIA B Xxoxe HabJIOIEHHH, sB-
JIsieTCs JIAIb OJHOA M3 BO3MOXKHHIX peanH3aunufl cay4afHoro
npouecca. CyllecTBYIOT pa3/iHuHble METOABl ONHCaHusA Ta-
KHX IIpolleccoB. B cOBpeMeHHOH NpakKTHKe NPOEKTHPOBAHHUSA
IaHHble O PeXHMe BOJAONOTpelIeH s NpeACTaBNAATCA B Tal-
JINYHOH, HHTErpajIbHOH, aHAaJUTHYECKOH HJIM TrpadHyecKoH
dopme.

Ha puc. 1.3 npuBenessl rpaduKu $paKTHYECKOTO PACXORO0-
BaHHSI BOJABI MO YacaM CYTOK [JIl pasjHUHBIX HacCeJeHHBIX
NYHKTOB; AJIS1 HaCEJEHHOrO0 MYHKTa C YHCJIOM JKHTeJdel
100 Teic. yea. (pacxon BOINB HAa KOMMYH&JbHO-GBITOBBIE
npennpuatas 12 %, yzenpHbIl pacxon Ha ONHOTO KHTENS
260 a/cyt) — Ha puc. 1.3, a; 15 HaceseHHOro MyHKTA C YHC-
JIEHHOCTbIO Hacenenus 80 Teic. yen. (pacxon BOABI HA KOM-
MyHAaJIbHO-ObITOBBIe npeanpuatus 29 %, Ha HyXawel mpo-
MblieHHOCTH 12 %, yaenbHBI# pacxom Ha OXHOTO JKHUTeJH
320 n/cyr) — Ha pme. 1.3, 6; nas pafioma ropoia ¢ 4HCJIOM
XKHTesNed 5 Thic. wes. (pacxXon BOAB HAa KOMMYHAJbHO-GBITO-
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Brte mpeanpuatus 18 %; yaeabHHA pacxol Ha OXHOTO KH-
tens 230 n/cyt) — Ha pHc. 1.3, 8.

[To sTuM rpaduraM MOXKHO IPOCJEAHTb BJHSHHE HEKO-
TODHIX 3 HA3BaHHHX (DAaKTOPOB Ha DEXHM BoZomorpebie-
Hus. [Ipu cocTaBieHdH NOAOOHEX rpadHKoOB Aesiaercst A0my-
LIeHHe O NOCTOSHCTBE BojonoTpedsedss B Te4eHHe paccmar-
puBaemMoro uaca. FiaMeHeHHe BOZONOTpeOJIEHHS B TedeHHe
yaca, KaK NPaBHJo, He OKa3eBaeT 3aMETHOro BJIUSHHS Ha
oBecniedenue Bofok norpeburtenet. Kak ykasnBaaoch, CHe-
TeMa NMOJaYu H pachpeneaenHs BOLL NPOEKTHPYETCSs 110 oye-
peasM pa3BUTHA. DTO LaeT BO3MOXKIOCTh HMETb HEKOTOPHIA
pesepB MOIUIHOCTH CHCTeMEl, NO03BOJsIOEeH O006ecneuHBaTh
YVBEJIMUEHHYI0 MOAAayy BOAH B chydYae HeOOXONHMOCTH.

[To pacuerurlM rpaduram BOAONOTPEOJIEHHA NPOBOAAT-
cs pacueTh Ha pasIHuUHBIE MOMEHTH BpeMeHH. DTO NO3BO-
JISeT OPHHUMATD pPeLIeHHUs, KOTOphIe He TOJIbKO rapaHTHPYIOT
paboTocnocobHOCTh CHCTEMBl NpH cOOMIOJeHHH TpebyeMbix
TEeXHHUECKHX I1apaMeTpoB, HO H 00€CNeuHBaOT HX 3KOHOMH-
YECKYIo LenecoobpasHocTb.

Haunsie CHull 2.04.02—84, mosiyuesHbe Ha OCHOBaHMH
ONBITA 3KCIJIYaTallHH M aHaJH3a KoJeGaHHH pacXonoB BO-
Abl B TEYUEHHE CYTOK AJIS1 PealibHBIX CHCTEM, ITO3BOJISIIOT NpH-
6JMKEHHO ONpeNesNUTh MAKCHMaNbHBE Gumar H MHHHMAJb-
HHI€ (y.min PACUETHEIE YACOBBIE PACXOAH BOXK N0 opMysiam:

JISL CYTOK HaubOJbIIEero BOZONOTpeO/IeHHA MaKCHMaJjlb-
HBIH# 4acoBOH pacxox

Fa.max = Kamax Qeyr.max/24;

ZJf CYTOK HauMeHbUIerc BOAONOTPe6JeHHSA MHUHHMAJb-
HEIH 4acOBOH pacxon

Ja.min = Ka.min Qcy'r.min/24,
rae Ky oy B Ky min — MaKCHMaJbHHE H MAHHMaJBHHA KO3(ORUHEHTH
Y4acOBOH HEPaBHOMEPHOCTH BOAONOTPEOIeHUS.
Kosdduuuents qacoBoi HepaBHOMEPHOCTH XO03sHCTBeEl-
HO-IIHTBEBOTO BOXONOTPEOJ/IEHHS HAaCeNeHHHX NYHKTOB OIl-
pPeReJNSIoT no ciaeayrownm GopMysam:

Kamax = 0max Bmax; Kamin = %min Bmin.

KoadpdHruueHT o yuHTHBaeT creneHb 6JaroycTpoiicrBa
3JaHu#, pexuM pabOTH NPENlpHSATHH B ApyrHe MecTHHE
yeaosus. OH NIPHHEMAETCHA PABHBIM: OUmax=1,2-+1,4, amin==
==(,4-=-0,6.

KoappunuenT § yUnTHBACT BAHAHUE YHCJIEHHOCTH Hace-
JeHus obbekra. C poCTOM HacejleHHS HepaBHOMEPHOCThL BO-
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nonorpebaenus yMmernbumaercs. Huxe npHBoAsSTCS 3HAYeHHA
KO3(pOHUUEHTOB Pmax H Pmin B 3@8BHCHMOCTH OT 4YHCJA XKH-
TeJed n:

n, THC. 4e1. , , . 20 0,1 0,15 0,2 0,3 0,5 0,75 1 1,5 2,5
max » + o« o o 4,5 4 3,5 3 2,5 22 2 1,8 1,6
Bmtn . . « . s» . 0,00 0,00 0,02 0,03 0,06 0,07 0,1 0,1 0,1
I podonsicere

n, Thic. w1, . , , 4 6 10 20 50 100 300 1000
" Gonee

5"!4): ¥ » ¥ = = & 1,5 1,4' 1,3 1,2 1,15 1,1 1,05 1

Boin « « v « « . 0,2 0,25 0,4 0,5 0,6 0,7 0,8 1

3Has MakcUMaJbHbBe YacOBHE pacXoAM B CYTKH MakKCH-
MaJIbHOTO BOAONOTpebaeHusl, MOXKHO IPOH3BECTH BHIOOp Ha-
PaMeTpOB HaCOCHHX CTaHUHWH, HANOPHBIX Pe3epByapoB H BO-
JoHamopHHX 6aweH. PacueTn npd MHHHMAaJbHHX pacXojax
MO3BOJIIOT ONpeleJHTh H3OBITOUHBIE HAIOpH B CETH B Ya-
Chl MHHHMaJBHOI0 BOZOOTOOpA CYyTOK MHHHMAaJbHOIO BORO-
norpebyeHus.

B Tex cayyasx, Korja cHCTe€Ma BOAOCHAGXKEHHs OJHO-
BDEMEHHO cHabXaeT BONOH pas3yiHYHBIX MOTpEOHTeNeH, KaxK-
ABH H3 KOTOpPHIX HMeeT cBOH rpadmk pexuMma BOgomotped-
JIEHHSI, CYMMapHbIA rpaduk nojydyaercs NyTeM HX CJIOXKeHHd.
IIpu mnocTpoenun Takux rpadHKOB HeOOGXOJHMO CTpe-
MHTbCS K TOMY, 4TOOH He O6bLIO COBHNaJeHHS IO BPEMEHH
MaKCHMaJbHHX OTOOPOB BONE H3 CETH Ha Da3JIHYHBIE HYX-
Abl. C 3TOf eabl0 Ha KPYNHHX IPOMBIIJIEHHBIX TPENIPHS-
THSX YCTPauBAaIOT DETYJAHPYIOLIHEe eMKOCTH, NONOJHsSeMble
O 3alaHHOMY I'paduKy; BOAY Ha HOJHBKY TEPPHUTODHH H Ha
3al0JIHEHHE MNOJHBOYHBIX MAalIHH MOJAIOT H3 ClIeldaJbHBIX
PeryJaHpyolux e€MKOCTeH HJIH 4epe3 YCTpPOHCTBA, IpeKpa-
L1arouHe nojauy BOABI IPH CHUXKEHHH HANopa N0 3allaHHOro
npeneaa, u T. 0.

CymMapHble rpauKH cay¥XaT OCHOBOH N/ pacuera ce-
TH. B COOTBeTCTBHH ¢ 3THMH rpaHKaMH Ha3HA4YaroTCH rpa-
¢uKH pexxuma pabOTHl HACOCHBIX CTaHIUH, BOAOIANOPHBIX
6aured, pesepByapoB, CXeMhl INHMTaHHS CETH OT HACOCHOH
CTAaHIHHU H GalleH.

§ 4. OBLUME TPEBOBAHMA, NMPEADBABNIEMbBIE K MPUPOAHBIM
MCTOYHUKAM BOAOCHABXEHMSA

BbrI60p HCTOUHHKA BOLOCHAGKEHHS ABJSETCS Upe3BHYaH-
HO OTBETCTBEHHOH 3ajaued. IIpaBunbHOe ee pelieHHe rapaH-
THpyeT INoJydyeHHe HeoOXONUMBIX KOJHYecTB BOABI B Teye-
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HHie NJHTENbHOrO NEepHoAa 3KCIJyaTalHH C YYeTOM pocCTa
BOZONOTPE6JICHHS, & TaKXKe HaleXHOCTb PaboTbl CHCTEMBbI
H KaueCcTBO (DYHKLHOHHDOBAHHS BCEro KOMILIEKCa COOpYXKe-
nui. JIOMEMO 3THX mapaMeTpoB, HCTOYHHK JHoJxKen obec-
nmeunHBaTh GecrnepebOiHOCTh cHAOXeHHA BOMOH, NOJYYeHHe
BOJH C MHHHMaJbHLEIMH 3aTpaTaMH CPEJCTB Ha €€ OUHCTKY
¥ TpaHCIOpTHpOBaHHe K norpeburtemo. Ot KauecTBa BOIAH
B HCTOUHHMKE BO MHOrOM 3aBHCAT YCJOBHS IKCILIyaTALHH KaK
OYHCTHHIX COPYXeHUH, TaK H CHCTEMLI NOJayH M TpaHcmop-
THPOBaHHS BOLH. MOIIHOCTE HCTOUHHKA NOJIXHA OBITH JOC-
TaTOYHOH 1Js 3a6opa TpebyeMbIX KOJHUeCTB BOAL Oe3 Ha-
HeceHus yuiepba CJOXKHBIIECHCH 39KOJOrHyecKon OO6CTaHOB-
ke. M3 u3/10XKeHHOro BUJIHO, YTO B padoHe nmpeanoJsaraemoro
CTPOHTENbCTBA HAaCEJEeHHBIX HNYHKTOB H INPOMBIIJIEHIBIX
npeanpuATHi HeoO6XOAHMO rJay6oKOe H3yuyeHHe BOAHBIX pe-
cypcoB. J[laHHBIE, NOJNyYeHHBIE B pe3y/bTaTe INDPOBELEHUS
($HU3HKO-XMMHYECKHX, CAHUTAPHO-OHOJOIHUECKHX H TEXHOJO-
IFHYECKHX aHaJH30B, a TaKXe 3HaHHE TpeOOBAHHH NOTpeOH-
TeJeH K KayecTBY BOJAbl NO3BOJAIOT NPABU/JIBHO NPOM3BECTH
BHIOOp HCTOUHHKA BOAOCHAOXKEHHUS.

B coBpeMeHHHIX yCJIOBHSIX BONHBIE peCypCHl, 3anachl Ko-
TOPBIX HeJIb3 CYHTATh HEOrpaHHYeHHBIMH, CJ€AyeT pac-
CMAaTpHBaTh KaK chipbe. MIX HenocTaTok caepXuBaeT 3KoO-
HOMHueckoe paspuTHe. [Ipobiema ycyrybuasercs TteMm, 4uTO
X03S{CTBeHHAA NesTeJbHOCTb IPUBOAUT K 3arpA3HEHHIO NPH-
POAHBIX HCTOYHHKOB IPOM3BOACTBEHHBIMH, CeJbCKOXO3AHCT-
BeHHBIMH H OHLITOBHIMH CTOYHLIMH BOAA4MH TaM, I'’ie HeT 3¢-
(eKTHBHOH uX ouncTKH. OQHOBpPEeMEHHO ¢ 3THM HabJiwogaer-
CA HCTOIEHHE HCTOUHHKOB.

Bce uncnosbpsyemble gnst uened BOAOCHAOXKEHHS HCTOU-
HHKHM MOTyT OBITb pa3jesieHbl Ha [Be TPYIIbI: MOBEPXHOCT-
HBE€ — PEeKH, o03epa, MOps; TMNOA3EMHbIE — apTesnalcKue
1 IpyHTOBHIe BOABL. TpyaHocTH B obecrneueHnu notpebure-
JeH BOJOH BO MHOIOM BO3HHKAIOT U3-3a HEPaBHOMEPHOCTH
pacnpeneNeHHs Kak BOAHBLIX PecypCcOB IIO TEePPHTOPHH CTpa-
HH, TaK H camMHX DoTpebuTenelf H INOJAb30BATENeH BOJXHL
Kpome ToOro, cymecTBeHHH Kosie6aHHS BO BPeMEHH 00BEMOB
BOJHKEIX pecypcoB, IPHIOAHBIX A5 UCHOJAL30BaHuA. Pemenne
3ajad no obecneyeHHI0O BOAOH pasiHuYHBIX INoTpebuTeNeH
BO3MOXKHO TOJBKO IIPH PallHOHAJBbHOM HCNOJb30BAHHH BOJA-
HBIX pecypcoB M HX OXpaHe,
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§ 5. XAPAKTEPMCTUKA NOBEPXHOCTHbIX M NMOA3EMHEIX
MCTOYHMKOB BOJOCHABXEHNUA CCCP

Pekn. B CCCP cpenHeMHOroJetrHne BO300HOBJsIEMEe
BOJHble pecypchl pek cocrasasiior 4740 xm? B rog. Onu
GOpMHUPYIOTCST K3 TNOBEPXHOCTHBIX (78 %) H NMOA3eMHBIX
(22 %) Bom. Crox c¢ Teppuropun CCCP cocraBisier
4413 k™3 B ron. C tepputopHH cTpaH, rpannuaimux ¢ CCCP,
nocrynaer 327 kM® (7 %) BOAHBIX PecypcoB, a OTTeKaer
3a npexeas crpass 1 %.

IloBepXHOCTHHI CTOK pacmpegeneH KpaliHe HepaBHO-
MepHO. DoOsbmas uactb peuHslXx Box (86 %) nocrynaer
C TepPHTOPHH H3OBITOUHO YBJAXHEHHBIX CEBEePHHIX H BOC-
TOYHBIX padoHOB B OGaccefinbl CeBepHoro JlemoBuTroro
(64 %) u Tuxoro (22 %) oxeanos. Toarko 14 9% cToka mpwu-
XOMMTCS Ha 3amajfHble W IOXHble pafioHsl cTpadbl. Cymmap-
Hel# cTOK 10 Tepputopuu CCCP oT roia K roiy cpaBHH-
TEeJbHO MOCTOSHEH, HO B OTAE/NbHBIX palioHax u OaccedHax
peK Ko/JebaHus CTOKa BO BpEMeHH 3HAYHTEJbHBbIL.

B nexoTopsIx pafioHax B MaJIOBOAHBIE I'OABI CTOK MOXKET
cocTaBJATb 3—4 % CcpexHEMHOrOJIETHEr0, a B MHOI'OBOX-
uble — 300—400 %. B 3THX YCJIOBHAX BOAY aKKYMYJHDPYIOT
B BOJOXDaHHIHILAX H HCOOJL3YIOT B MaJIOBOJHbIE TOABI AJIA
PasJIMYHBIX BONOXO3AHCTBEeHHBLIX wened. Bo3o6HOBIsSEMBIH
ctox pexk CCCP cocrapaser toabko 10,5 9% o6uux 3amacos
NpEeCHBIX BOJ, COCPEAOTOYEHHBIX 1O TEPPHTOPHH HauUIeH
CTpaHHL.

Pern xapakTtepuayiorcs 60JbIIOH H3MEHYHBOCTHIO COCTa-
Ba BOJbl BO BpEMEHM, KOTODbI# 3aBUCHT OT psAfa PakTOpOB:
M3MeHEeHHS MOTOMHbIX YCIOBHE; HEOJHOPOMIIOCTH COCTaBA CO-
Jefl, HaXONSIUHXCS B NMOYBAX M nmopojax faccedna pekH; Ka-
YyecTBa HCTOYHHKOB IIHTAaHUSA peK; BO3LEHCTBHSA PAacTHTEIb-
HBIX M JXKHMBOTHBIX OpPraHM3MOB; HaJHUHS pPacTBOPEHHOTO
KHcaopofa ¥ T. A. HeoZHOpPOAHOCTb XHMHYECKOTO COCTaBa
pek HabJalopaeTcs xak mo AJHHe, Tak H WHpuHe. Peku mo
XMMHUYECKOMY COCTaBY NOApa3fensiioTCss Ha TPH [PYINbL:

ruapokapOoHarHbie. [lnomanp, 3anumaemMas 6accefiHaMu
3TUX peK, cocTaBasier 83 % TeppuTopHH cTpanel. MuHepalau-
3alMs BOAbl 3THX DeK B OOJBIIHHCTBE CJAyYaeB He3HauH-
TeJbHaE;

cynbdatHbie. OHM 3aHUMAIOT TONBKO 4 % mJIoIaAH BCEro
peyHoro 6accefiHa cTpaHb. MuHepaausauus BOABl 3THX DEK
3HAYMUTEIbHO BHIIIE MHHEPATH3AUUH MrHAPOKAPOOHATHEIX;

xaopuausle. Mx nuomans cocrapasier okono 7 % miaoma-
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I BceX pevyHBIX GaccefinoB. Bofa pek aTo#f rpynnsl OT/H4a-
eTC4 BLICOKOI MHHepaJJu3alHed.

ITo MyuHepanu3aLuu BOABl PeKH PasjeNsAloTcss HA CJeny-
IolHe BHAL: Maaod muHepanusauud (xo 200 mr/n); cpen-
Helt mupepasusanuu (200—500 Mr/m); NOBHILUEHHOH MHHe-
pamusauun  (500—1000 w™mr/n); BBICOKOH MHHEpaH3aUHU
(cBrimre 1000 Mr/a). BosbIIHHCTBO pek Ha 3€MJe OTHOCHT-
Cs K IepBOMY H BTOPOMY BHAY.

Osepa sBJAAIOTCA CJOKHUBLIEHCS 3KOJOTHYECKOH CHCTe-
Moi#i. [TosTOMY naxke He3HAYHTENbHOE MOHHXKeHHe YPOBHS BO-
JIbl B HHUX B CBSI3H C BOJZOOTG0DOM MOXE€T NPHBOAHTHL K HeE-
o6paTHMBIM 3KoJOrHYeckKHM naMeHenHaAM. OT6op BOALI u3
HUX BO3MOXEH [PH BO3BpAallleHHH OTOHpaeMblX BOX B 03epo
B MHOrosoaHbe roasl. O6wuit 066eM Boasl B o3epax CCCP—
26,5 Thic. KM3, 4TO cocTaBJaser okoJso 159 zamacoB o3epHO#H
BOAH B Mupe. bosbmuucTBO 03ep (o000 98 %) nMeer He-
6oJiblIyl0 TJIONIaAb NOBEpXHOCTH (MeHee | kKM?) H ABJseTcH
MeJKOBOAHEIMH  (ray6una 1—1,5 M). TlouTtH Bce 3anacel
03epHOH BOAB B Haule#l CTpaHe HAXOAATCS B ABYX JecATKax
naubonee KpynmHEIX 03ep, TakuX, Kak DBafkan, Hccuk-Kyap,
Jlanora, Onexckoe o3epo ¥ np. ExerolHoe BO306HOBJIEHHE
BOJHEl B 03epaX BechbMa HesHauuteapso — 0,3—1,5%. Ilo-
3TOMy OTOOp BOZBI CBepX JAONYCTHMBIX HODM INIDHBOMHT
K YXYILIEHUIO HX COCTOSIHUS.

Ha runpoxumuyeckufi coctar o3ep 3HaUHTENbHOE BJHAHHE
OKa3bIBAaIOT HX pasMepkrl, raybuHa, KOH(QUIypauusa 1 3aMej-
JeHHb BogoobMen. OHH BJAUSAIOT HA TEMIEPaTYPHYIO CTpa-
TH(HKALUIO, HEOAHOPOLHOCTh XHMHUECKOT0 COCTaBa 1o Iy-
CHHEe, HHTEHCHBHOCTh GHOJIOTHYECKHX MpPOLECCOB, FasoBbiil
COCTaB BOJAbI, KOHIEHTpaNHi0 GHOTeHHBIX BeLIECTB, IepeMe-
IHBanue. XUMHYECKHH COCTaB BOAH B 03e€paX 3aBHCHT OT
COCTaBa BOABI PEK H NOA3EMHBIX HCTOUHHKOB, UX MHTAIOUIHX.
ITo MuHepanuszauuy o03epa NPHUHATO OTHOCHTH K ONHOH H3
CNeRyIoIHKX TPexX rpynn: npecHule (He Gosee 1 r/kr); coJo-
HoBaThie (1-—35 r/kr); conguele (6oJee 35 r/kr).

B sacymuBeix pafioHax, rae Habuaiogaercs NoBHILEHIoe
UcnapeHye, o3epa HMEIOT 60Jee BHICOKYI0 MHHEpPAaNH3alHIo,
yeM 03epa, pacloJOXKEHHBE B 30He H30HITOYHOrO YBJAdXKHE-
HHUS.

Bonoxpaunauma, HCOOJb3yeMble HJS pPEryJUpOBaHHS
CTOKa, BOLHOTO TPAHCHOPTAa H T. M., MOTYT CJAYMKHUTH TaKxKe
B KauyecTBe HMCTOYHHMKA BojocHadxkenus. MIx coszanue Ha-
4aJoch 338 HeCKOJbKO THICAY JieT Ao Hawedl sph. [To pacue-
ram MHcrutyra Bopubix mpobnem AH CCCP, ua 3emHOM
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HIape HacYUTHIBAETCsI OKOJO 14 THC. BOZOXpAHMJHIL BMeEC<
TaMocThio Gosee 1 maH. M3, Tlonesnnit 06beM BOLOXPaHH~
JIMII MO3BOJHJ Ha 25 % yBEAHUHTb YCTOHUHBYIO COCTABJIA-
oy croka pexk 3eman. B CCCP skcriyaTHpyercs OKOJo
2,5 ThIC. BOAOXpaHUMHL, 06BeM KoTOphiXx cocTaBiseT 20 %
cyMMapHoro o6beMa BOAOXPAHHIHIL MHpaA.

I'nppoxuMudecKut pesKHM BOAOXpAHHJHIUL YCTAHABIHBA-
eTCsl yepe3 HEKOTOpOoe BpeMs [ocJe HX 3aNOJIHEHHs, KOraa
NPOU30HAET DPAasNoXEHHe pACTUTEJLHOCTH, 3arpsa3HeHHH
H T. M., OCTABJEHHHX Ha MecTe uX ycrpoiictsa. Boxa B HHX
o6orameHa MHHepaJbHHMH H OPraHHYECKHMH BELlecTBAaMH,
YXYAIIAIOWHUMHE ee PH3HUECKHEe CBOHCTBA, & TAKXKe HX CaHH-
TapHOE COCTOSHHE H KHCJIOPOXHBIH pexuM. B BomoxpaHH-
JUINAX pasBuBAalOTCA IIAHKTOH H BHCIIAsl BOAHAS pacTH«
TeJILHOCTD, [OBLIIIAETCS TeMIepaTypa BOAH HA MOBEPXHOCTH,
YBEIHYHBAETCSA HCIapeHHe BJArH C NMOBEPXHOCTH, BO3HHKAET
TeMIepaTypHas CTpaTH@HKaLHs, YMeHbIIaeTcs KOJHYEeCTBO
B3BELIEHHHIX BellecTB B Boje. M3aMeHeHHe XMMHYECKOTo CO-
CTaBa B HHX NPOHUCXONHUT B 0oJiee Y3KHX TMpejesax, uyeM
B peKax.

Mopsa B ycnoBHAX OTCYTCTBHSI NPECHBIX BOJL CJyXaT HC-
TOYHHKOM BOJOCHAOXEHMSA KakK JJIs IeJell NpPOMBILIJIEHHO-
CTH, TaK H NHTBEBHIX HYXJA. 3anackl MOPCKOH BOABI Or'pPOM-
Hel. K ee OCHOBHBIM OCOGEHHOCTSM CJeAyeT OTHECTH: 3HAYH-
TeJbHYI0O MHHEpad3alHio, OLHOPOAHOCTb H IHOCTOSHCTBO
XHMHYECKOTO cocTaBa. MuHepanu3anuss MOPCKOH BOMIEI
B cpelHeM cocraBasier 32—35 r/kr. Ilpoucxopstmie B Mo-
PAX QusHyecKHe NPOUECCH — HCIapeHue, Abg006pa3oBaHue,
TasiHHE JIbAOB, BhINaJ€HHe OCAAKOB — H3MEHSIOT 06 1IYIO KOH=
IEHTPALHIO COJIeH, OCTaBJSIsA TNPH 3TOM KauyecTBEHHBIH co-
CTaB BOABl NPAKTHYECKH MTOCTOSHHBIM.

Posr nopsemubix Boj B ofbiieM Gasance BogonorpebJe-
HHS KaK B Hallel CTpaHe, Tak H 3a py6exoM NOCTOSHHO
Bo3pacraer. QO6uee Bojonorpeb/eHse NOA3EMHBIX BOX
B CCCP mpespumnaer 80 MaH. M3/cyT, B TOM UHCJIE OKOJO
28 muH. M3/cyT mcnosb3yercst AJs BOAOCHAOXKeEHHUS IOPOJOB
H MOCEJNKOB. DTO cOcTaBaser okKojo 15 9% o6iero BOLOMOT=
pebaenus u 6osnee 40 Y% notpebaenns BOAH Ha X03AHCTBEH-
HO-NHTHEBHIE IeNH. B CBS3H ¢ 3arpsg3HEHHOCTHIO IOBEDPXHO-
CTHHEIX BOJOEMOB H peK, a Takxe 6,7aronaps sKOHOMHYHOCTH
CHCTEM BOJOCHabKeHHs, 6a3UPYIOLUHXCST HA IIOJ3eMHBIX HC-
TOYHHKAX, POJb NOCJEXHUX BO3pacTaer.

O6muit 06beM NOA3EMHBIX BOJ, HAXOAALIHXCSA B 0CamOU-
HOH TOJIIE, cOCTABJsIeT OKOJO 15 MaH. kM3, a mpecHHX (RO
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ray6unsl 200 M) — 2—3 muH. gkM®. OpfHAKO B NpaKTHKe
0cOOblfl HHTEpEC NpelCTaB/AfAI0T IKCIIyaTAHOHHBIE pecyp-
Chl, T. €. T€, KOTOPhIe MOTYT ObITh IOJYYeHbl PAUMOHAJBHbI-
MH B TEXHHKO-SKOHOMHUYECKOM OTHOIUIGHHH cnocobaMu Oe3
YXyAIIeHHs1 KadyecTBa BoAbl. ONBIT SKCTEHCHBHOIO HCHOJb-
30BaHHsA MOJ3E€MHBIX BOJA NOKAa3aJ/, YTO OH NPHBOAHT K HX
HCTOIUEHHIO.

XHUMHUECKH COCTAB MOA3EMHBIX BOJ OTVIHYAETCS DPasHo-
ob6pasueM. OH omnpefensieTcd B OCHOBHOM YCJAOBHAMH HX
bopMHEpPOBaHHSA, KOTOPhIE 3aBHCAT OT B3aUMOJEHCTBHA C aT-
Mochepolt H 3eMuoif moBepxHocThio. Cnaboe nporekanue
GHOJOTHYECKHX MPOILECCOB, OTCYTCTBHE cBeTa, CBOOOXHOrO
PacTBOPEHHOr0 KHC/JAOPOAA NMPENnATCTBYIOT pa3sBHTHIO pacTH-
TeJbHOCTH H XKU3HeJeATeJbHOCTH BOJAHLIX OPTaHH3MOB B NOX-
3eMHBIX BomaXx. OgHaKo OJZHOBPEMEHHO C 3THM CO3JAKOTCA
6/1aronpusaTHBIE YCJIOBHS PasBHTHA aHa’pOOHLIX NPOLECCOB.
DTo ompellessieT OrpoOMHOe pa3HOO6pasHe XHMHYECKOro Co-
craBa nojzeMHelx BoA. Ilpn wW3yuYeHHH THIAPOXMMHYECKHX
CBOHCTB INOJ3€MHBIX BOJ NPHHATA CJAEAYOIasd HX KnaccuhpHu-
Kauus no riaybuse sajeranus:

BOZbl 30HBI AKTHBHOTO BOAOOOMEHa (BepxHell 30HHI).
OTH BOAH NOJBEPXKEHB! BO3LEHCTBHIO QUILTPYIOLIHXCS I10-
BEPXHOCTHBIX 30H ¥ KHCJIOPOA2;

BOJB 30HbI 3aTPYAHEHHOr0 BOLOOOMEHA (cpenHel 30HH).
OTH BOABI HMEIOT claboe B3aHMOAEHCTBHE C IIOBEPXHOCTLIO;

BOJbl 30HBI OTHOCHTEJIbHO 3aCTOHHOrO BogooOMeHa (HHXK-
HeHl 30HBI). DTH BOABI IOJHOCTBIO H30JHPOBAHAE OT IOBEpPX-
HOCTHOI'O BJHSHHS.

Ina ueneft BomocHaOXKEHHS HCIONL3YIOTCS BOJBl BepX-
Helt u cpenHell 30H. XUMHUYeCKHH cOCTaB BOJA BepXHEH 30HH
3aBHCHT OT KJHMaTHYECKHX YCJOBHH, aTMOC(pepHOH cpexsl,
bunpTpanun arMocdepHbIX ¥ PeUHbIX BOJ, HaJIHYHS BOAZO-
YIODHOH KPOBJH, XapaKTepa I'pyHTOB. MuHepaan3anus sTux
BOJl ONpefenseTcs KOJHYecTBOM BbIMaJanlHX OCaAKOB
W TeMIepaTypoH BO3nyxa.

K mojgseMHBIM BOJAAM CpeXHEH 30HbI OTHOCATCS apTesH-
aHCKHE M MeXmacToBble BOAbl. OHM 3alluUIeHB OT GakTe-
PHAJLHOrO 3arpss3HeHHs] U HauGoJsee MHPOKO HCHOAB3YIOTCS
ans ueneft BogocHaGxkenusi. CreneHb MHHEpAIM3alUH ITHX
BOA M OCOGEHHOCTH HX XHMHUYECKOIO COCTaBa B OCHOBHOM
3aBUCAT OT KOJHMYECTBA M KauecTBa COCTaBa CoJeH, Haxo-
ASIIHXCA B BOJOHOCHBIX mopoxax. Bce BOAB 3TOH 30HBHI CO-
HepKaT BecbMa MaJjble KOHLEHTDAUMHM OpPraHHYecKHX Be-
ILECTB.
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Boabl HuXKHell 30HB, K4K NPAaBHJIO, HMEIOT BLICOKYIO MH-
HepaJJMu3aLHI0 CJAOXKHOTO XHMHYecKoro cocraBa. OHu s
nejaell BOROCHaGXKEHUS He HCIOJb3YIOTCS.

§ 6. BOQHOE 3AKOHORATENLCTBO CCCP

OcHOBH BOAHOTO 3akoHogaTenbctBa Cow3a CCP u co-
I03HBIX pecny6bJ/HK — LOKYMEHT 60JbIIOro rocy 1apCcTBEHHOrO0
H Xo03sfcTBeHHOro 3HaueHuss. OH yTBepxkuaeH 10 nexkabpsd
1970 r. na Bropo# ceccun BepxosHoro Coera CCCP Boch-
MOI'0 CO3BIBa M BBejieH B jneictBue c¢ 1 cenrsabps 1971 r.
B stom 3axkone cojgepxarcs ob6s3aTesnbHble NS BCEX MHHH-
CTEepCTB, BEIOMCTB, TOCYAaDCTBEHHBIX OPraHoB, NpeaNpHs-
THH, VupexJeHu#, opranusauuii ¥ rpaxnaaH HauboJee 0O0-
LIHe H NMPUHOMNMAJbHBIE MOJOXKEHUS O NMOPsAJKe HCIOJbL30-
BAHUS M OXDaHH peK, 03ep, MOpeH, BOAOXpAHHUIUL, APYTHX
MOBEPXHOCTHHIX ¥ MOX3EMHBIX BOAHBIX OOBEKTOB, HaX0Ad-
muxcs Ha repputopun Coserckoro Corosa.

ITo cpaBHeHHIO ¢ APDYrHMH 3aKOHAMH, NOCTAHOBJIEHHSAMH
NpaBUTENbCTBA, NMPABUJIAMH, NMOJNOXEHHAMH, MHCTPYKUHAMH
H UHLIMH TNPABOBBIMH aKTAMH, PEryJAHPYIOUIHMMHE OTHOWEHHS
N0 HCMNOJb30BAHHIO H 0XpaHe BoAbl, OCHOBH BOLHOrO 3aKO-
HOZ4TesbCTBa OO6JaJalOT BHCWEH OPHIHYECKOH CHJIOH.
B passutie OCHOB BO BCEX COIO3HBIX pecny6/HuKax paspabo-
Taubl ¥ NPUHATH BOAHEIE KOJEKCH, KOTOpLIE NNoApOOHO U BCe-
CTOPOHHE ONpefensioT MOPSAOK NOJb30OBAHHUS BOAAMH [1JIfl
pasHOOOGpAa3HBIX HYXKJ HaceJeHHS M HapPOLHOrO XO035HCTBA,
OXpaHbl BOA # 60pbOLI NPOTHB HX BPEJAHOTO BO3AEHCTBHSL.

OIHHM H3 OCHOBHBIX MOJIOXEHHH, HaUIeJAUIHX 3aKpere-
Hue B OCHOBaX, ABJAETCS IUHBINA roCyaapCTBEHHBIN BOHbIH
(OHA, KOTOPLIA YTBEpXKAaeT NpaBa HCKJIIOUHTENLHOM Trocy-
papcrBeHHOR co6ctBenHocTH Ha Boawl B CCCP. K Bopam
OTHOCATCS NPHPOLHBIE 3amach BOJbI, BHICTYyNAamIHe B Ka-
4YeCTBE CaMOCTOSITEIBHOIO MaTepHaJbHOro 6Jara, HCHOJb-
30BaHHE KOTOPOro NpH COBPEMEHHOM YPOBHE Da3BUTHSA IIPO-
H3BOAMTEbHBIX CHJ OOLIeCTBa NMOAAAETCs LeJeHanpanJeH-
HOMY peryJHpoBaHui0. TakHe 3anachl BOAH 006pasyoOT Mop4,
03€pa, PeKH, BOAOXPAHHJHILA, KAHAJB!, MECTOPOXKACHUA HJTH
6acceiiHbl NOA3EMHBIX BOJ, TODHBIE M MOJSIPHBIE JEIHHKH,
a TaKXXe HHble MNOBEepXHOCTHBIE M MNOJ3EMHEIE BOABI M HC-
TOYHHKH — BOJHbIE OOBEKTH!, ABJsfIOmINecs (PH3UKO-reorpa-
(OHYECKUMH €M HIILAMH.

PauuonansHOe HCNOJAb30BaHMe M oXxpaHa Box B CCCP
B 3HAYUTEJbHOH Mepe 3aBHCAT OT 3(p(PEKTHBHOCTH rocyaap-
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CTBEHHOr'O YNpaBJeHHS B paccmaTpuBaeMod  obnactu
orgomenufi. Cornacho c¢1. 7 OCHOB, rOCyZapCTBEHHO® ynpas-
JeHne B 06JAaCTH HCIOJb30BAHHS H OXDaHBl BOX OCYUIECT-
Bisiercs Coserom MunucrpoB CCCP, Coseramu MuHucr-
DOB COIO3HBIX ¥ aBTOHOMHHIX pechnyGJIMK, HCIOJIKOMAaMH Me-
crubix CoBeTOB, @ TaK¥Ke cIelHaJbHEMH roCy AapCTBEHHLIMH
opramamMu. B HacTosimiee BpeMsi OCHOBHHIE 3afadd 1o
PEryJHPOBAHUIO MOJb30BAHHS BOJAMH H OpraHH3alHH OX-
paHel BoA B ctpaHe BoasoxeHsl Ha Munsoaxos CCCP u cu-
cTeMy ero pecnyb/JHKAaHCKHX H MECTHBIX OPTraHoB.

Cpenu HOBBIX TMOJOXKEHHE BOAHOrO 3aKOHONATEJNbCTBA
caelyeT OTMeTHTb 6accefHOBBII MPHHIHUN KaK OCHOBY MOCT-
POEHHsI OPraHOB TOCYaapCTBEHHOrO YyNpaB/ieHHs B o6JacTH
peryJupoBaRUs HCIONb30BAHHA M OXxpaHnl BoA. Mcxkniouu-
TENbHO BaXHOE 3HAYEHHE AN pPaUHOHAJBHOrO, KOMILJIEKC-
HOTO MCIOJb30BaHMS BOJHBIX PECypCOB, OXpaHHl BOJ OT 3a-
IPA3HEHHA H HCTOWIEHHS HMEeT roCyHZapCTBEHHBIA KOHTPOJb
(ct. 8). Ero szapauefi ssisierca ofecneuyeHHe coOOJMIOHNEHES
BCEMH MHHHCTEPCTBAMH, BeJIOMCTBaMH, NDEANDHUATHSAMH, Op-
raHu3alMsMH H TpaXjgaHaMH YCTaHOBJCHHOrO NOpPsAKa
HOJIb30BAHHA BOJLAaMHU, BBINOJHEHHe 0653aHHOCTEH IO OXpa-
HE BOJ, NDAaBHJ BeNEHHA yyeTa BOA M HHBIX mpaBusa. OcHo-
BaMH BOJIHOrO 3aKOHONATEeJbCTBA YCTAHOBJIEHB INOJOXKEHHS,
NpEeNyCMATPUBAIOILHE YCTAHOBJEHHE €JHHOH rocylapCTBeH-
HOH CHCTEMB! y4yerTa H IJAaHHPOBAHHS HCIOJb30BaHHS BOA.
InaBapiMi 3BEHBAMH 3TOf CHCTEMEl SBJAIOTCA: TOCYHZapeT-
BEHHBI! BOAHBIE KajacTp, BOLOXO3SIHCTBEHHHIE GaJiaHCH
H CXeMB KOMILIEKCHOrO HCHOJb30BaHHA BoAbl. OHH HMeEOT
MeXJy cOO0H TeCHYIO CBsi3b M B TO XK€ BpPeMs KakJoe SBEHO
B OTJENbHOCTH NpeACTABJASIET NOCTATOUHO CaMOCTOSATENbHEH

Hay4YHO-TEXHUYECKHA B OPraHU3alMOHHHIH KOMIJIEKC.

‘ O6ecneyenye panuoHa bHOTO HCIOJB30OBAHHA H OXPAaHH
BOJ, B 3HAYHTENbHOH Mepe Ipelonpenensercs NpH pasmeule-
HHH, NPOEKTHPOBAHHH, CTPOHTEJNBCTBE H BROJAE B SKCMJIya-
TALMI0 Pa3fHYHBIX 06bEKTOB, O3TOMY OCHOBH BOJHOIO 3a-
KOHOJATEJIBbCTBA DPErJIaMEHTHPYIOT 3TH BaXHBIE  BOIPOCH
B oTnenbHO# crathe (cT. 10). DToft crarpe#r mpemycMaTpH-
BaIOTCA MEepOoNpHATHsA, ofecneduBalouue yuer 3abupaeMoit
H BO3BpallaeMOR BOIBI, ee OXpPaHy OT 3arps3HeHHs H UCTO-
HIeHHs, a TakXke jpyrue MeponpHATHs. OHa 3akpemyisier
NOJIOXKEeHHEe O 3aNpelleHHH NPHEMKH B 3KCIIyaTauurw o6b-
*€KTOB 0€3 BBLINMOJHEHHA MEPONpUATHH 1Mo OYHUCTKe H obes-
BPEXHBAHHIO CTOYHEBIX BOZ.

OCHOBBI BOJIHOrO 3aKOHOAATENbCTBA YALASIOT GOJbLIOE
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BHHMaHHE DEryMMpOBAHHIO OTHOWIEHHA BOAONOJIL30BAHHIL.
BrniepBrlE B COBETCKOM 3aKOHOLATENbCTBE OIlpenelennl 06-
Iye NOJOXKEHHS O BOAONOJIb30BAHUH — MODPANOK H YCIOBH
IpefoCTaBNeHHS BOAHHX OOBEKTOB B MOJIb30BAHHE, CPOKH
BOJOIOJ/b30BaHHSA, NpaBa u 00J3aHHOCTH BOJONOJbL3OBATE-
aei u gp. (er. 12—19). Onpepnenedsl riaBHHE YCJIOBHS
H TpeGOoBaHHS NPHMEHHTEJIbHO K MOJb30BAHHIO BOLHBIMH
o6BbeKTAMH HJISI XO37HCTBEHHO-OLITOBLIX HYXKJA Hace/JeHHS,
IPOMBILINTEHHOCTH, CETBCKOTO X03sfACTBA M APYrHX uesaed (CT.
21—32). B OcroBax 3aKpemyieHO NOJIOKEHHE O NPHOPHUTETE
X034ACTBEHHO-NIUTLEBOr0 BOAOCHAOXKEHHS Nepen APYTHMH
BUIAMH BOLOCHAGKEHHUS.

B OTHOWIEHHHM OTHZENBHBIX JIHI H KOJJEKTHBOB, KOTOpHIE
He cOOJIONAal0T IOpHAHYECKHE YCJOBHA H TpeboBaHud, 3a-
KJIOUEHHBIE B HOpMAax BOJHOTO 3aKOHOZATEJBCTBA, HpHME-
HAIOTCS pas/jHuHble MePhl OTBETCTBEHHOCTH — YI'OJOBHOH,
afMMHHCTPATHBHON, THCUUNJHHADHOHN, IpaxX1aHCKOA H BOJI-
HONIPaBOBOH,

Inaea Il. CUCTEMbI BOJQOCHABXEHMUS
U PEXXMM UX PABOTDI

§ 7. OBUIME CBEJIEHMS O CUCTEMAX BOHOCHABXEHMUA

CrcTeMbl BOJAOCH20XKEHHS NPEICTABIAAIT COOOH KOMII-
JEKC COODYKeHUH, NpefHa3HAaYeHHBIX 1A CHaOXeHHs Ho-
Tpeburenefi BogoH B HEOOXOZMMBEIX KOJMHuYecTsax, Tpebye-
MOTrO Ka4yecTBa ¥ NMoj TpeGyeMBIM HAamopoM NpH cOBJICACHHH
HaJEeXHOCTH X paboTh; CHCTeMBl KilacCu(HUHPYIOT NO psi-
Iy IPH3IHAKOB.

Ilo Buay nmorpelnennss BORB CHCTEMB BOLOCHaGKEHHSA
MOXHO Da3NeJHTb Ha XO38HCTBEHHO-NHThEBHIE, IIPOH3BOACT-
BeHHbIE H NpPOTHBONOXapHbIe. KpoMe TOro, BoLa HCIONB3Y-
ercd I/ HOJUBKH TEPPHTOPUM H 3€JeHBIX HacaKIeHHH,
a Takxke ApYyrux neseil. B 3aBHCHMOCTH OT BHAa 00BeKTa,
cHabxaeMoro BONOH, CHCTEMBl HAa3BBAIOTCA TIOPOACKHMH,
NOCEJIKOBRIMY, NPOMEIILIeHHBIMHE. CHCTEMa BOXOCHAGXKEHHS
MOXeT cHaOxkaTb BOLOH Kak ORMH OOTBEeKT, TaK W Cpynmy
ORHODOAHHIX H PASHOPOJAHLIX OGBEKTOB Ha TEPPHTOPHH 3HA-
YU TEJNbHOrO pakona.

Ha npoMBimeHHEIX NPERNPHUATHAX B 3aBHCHMOCTH OT
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Puc. I11.1. Ofmaa cxemMa CHCTeMBl BOMLOCHAGKEHHH H3 TIOBEPXHOCTHOrO
{a) u nox3emsuoro (6) HCTOYHHKOB

I — Bonosa6opusle coopyMeHHd; 2 -— HacocHasd cranuua I noAwemay
8 — OUHCTHHE COOPYXeHHS; 4 — pe3epByapsl HHCTOH BOAH; & — Hacoc-
Hag crauums Il moabema; 6 — BOAOBOAM; 7 — HaMOPHO-peryJHpyomas
€MKOCTb; 8 — BoJlonpoBOJAHAas CeTh

CXeMHBl HCIOJb30BAHHS BOABI CHCTEMBI MOJPA3HENSIOTCA Ha
NpsIMOTOYHEIE, OGOPOTHLIE, C MOCAEIOBATENBHEIM HCIIOJb30-
BAHHEM H 3aMKHYTHIE.

B '3aBHCHMOCTH OT MCTOYHHKAa BOAOCHAOKeNHs OHH pas-
IeNsI0TCS Ha CHCTEMBI, NHTaeMble H3 [I0BEDXHOCTHBIX B NOJ-
3eMHBIX HcTOuHHKOB, [To cnocoby mozmaum BOABI noTpebure-
JIAM CHCTEMB MOTYT OBbITh HaNOPHBIMH H Oe3HamOpHBLIMH.
Bo3sMoxHa KOMOHHHPOBaHHAfA cxeMa Nofaud Boxawl. Cucre-
Ma BOAOCHaOXEHHA COCTOUT U3 COOPYKeHHH mJis 3abopa BO-
bl H3 MCTOYUHHK2 BOJOCHAOXKeHHs, ee 06pabOTKH H TpaH-
CIIOPTHPOBAHHA K NOTPEOHTENIO H COODYXEeHH#l nas ee Xpa-
Henus (puc. 11.1).

Bonosafophbie coOpyXKeHHusi. B 3aBHCHMOCTH OT Xapax-
Tepa HCTOYHHKA BOJOCHaOXEHHS COOPYXKeHHS AJIs IpHeMma
BOAK | MOryr GHTb pasiHyHbIMHU. VI3 MOBEPXHOCTHBIX HC-
ToyHHKOB (puc. II.1, @) 3abop Bomel ocyuiecTBasercs 6epe-
TOBHIMH H PYCJIOBBIMH BOJ03a00paMM, HMEIOLIMMH pasHO-
o6pasHble KOHCTPYKIUHUH; H3 moxseMublx (puc. 1.1, 6)—so-
103a60PHEIMUE CKBaXXHHAMH.

CoopyxeHHs AJsl NOABEMA M MEPEKAYKH BOIB — HACOC-
Hble cTaHuud. B ofluem ciayyae BOJa H3 HCTOYHHKA BOJIO-
CHabkeHHsd NepeKayuBaercs Ha OYMCTHBIE COODYKEHHs Ha-
cocHol crannue# I mogwema (2), a mocsie OYHCTKY NOZAET-
csl noTpebuTensiM HacochHO# craHuweidr II mogvema (5).

CoopyKeHds AJii OYUCTKH BOXB 3 HEOGXOMUMBl IJS KO-
32
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BeJeHHsl KauecTBa BOABI A0 TpebOOBaHHH, NpPEAbSABJASEMbIX
K He#l noTpebUTeNaAMH.

CSopHble pe3epByapsl (pe3epByaphl YHCTOH BOJH 4) CIy-
}KAaT AJA CrJaXHBaHUsS HepaBHOMEDHOCTH pexHuMa paboThl
nacocHbix crannuit I u II nogpremMa u XpaHeHHS NPOTHBONO-
KapHBIX H aBapHHHBIX 06beMOB BOMLBL.

CoopyxeHHs AJA TPAHCOOPTHPOBAHHUA BOABI K MecCTaMm
ee pacnpejeneHHs: (BOJOBOALI 6) HPeACTaBJSIOT cOOOH CH-
creMbl Tpy6 WJIH KaHaJOB, IO KOTOPBIM BOJAA MOJaercs K ro-
POAY HJIH NMPOMBIILJIEHHOMY OO'BEKTY.

Coopy:KeHHs JJd pacnpenel€Hus BOALI IO TEPPHTODHH
o6bekTa H pasnadu ee norpeburensam (BOAOHNPOBOJHAs CETh
8) npeacTaBJAOT cOB0H cHcTeMy TpPyOGONpOBOAOB, YJIOMXKEH-
HBIX [0 YJHIAM, Mpoe3faM H T. X., NOJAIOWHX BOAY K OT-
HeJbHBIM JOMaM H NPEeANpHSATHAM.

CoopyxXeHHs JAdd XpaHeHHS H aKKYMYAHPOBaAHHS BOILBI
(BomoHamnopHas 6aumHa 7) BHIIOJHAIOT TY e poJib, YTO U pe-
3epByap 4MCTOH BOABI (HM3-32 HecoBmajeHHs pexuma pabo-
Tl HacocHo# ctanuuu II mogmema u pexkuma BoAONOTPED-
JIEHHS) .

MecTonosioxenyue BOJOHANOPHON HaliHd BO MHOTOM OO-
penensercs penbedpom MectHOCTH. Kak mpasuio, 6aluHu yc-
.-TAHABJMBAIOT Ha BO3BBIIIEHHBIX Y4acTKax C LeJbI0 YMEHb-
IIeHHA HX CTPOMUTeNbHOHM cTOMMOCTH. [Ipu pacmonokeHnH
fawHy No cxeme, nokaszaHHo# Ha puc. II.1, cucremy Hassl-
BalOT ¢ GaumrHed B Hauaje CeTH, a NIPH PAaCNOJIOXKEHHH ee
no cxeme, nmokasaHHo# Ha puc. lI.1, 6, — cucremoit BOXO-
cHabGxeHHs ¢ KoHTppe3epByapoM. [Tpu Hanuyun B6aH3H 06B-
€KTa BOJOCHAO0XKEeHHS BO3BBILIEHHBIX MECT BMECTO BOAOHA-
NOpHKEIX 6alleH yCTPaHBAKOT Ha3eMHble (MOJZ3eMHbIe) HAmop-
Hble pe3epByapsl, Peryaupyolne eMKOCTH MOTYT 3aHHMATh
H NIPOMEXYTOUHOE MOJIOKEHHE, YTO 3aBHCHT OT pesbeda me-
CTHOCTH H CXeMbl CHCTEMBI paclpeeseHiss BOLHL.

Cxema BOJOCHaOXKeHHST MoxkeT OBITb 3HAYHTEJbHO Y-
pOILeHA, ecaHM KauyecTBO BOJABl B HCTOUHHKE COOTBETCTBYET
Tpebyemomy. TOrma o4uCTHBIE COODYXKEHHS 8 MOTYT OTCYT-
cTBOBATb. Takag cxemMa 3a4yacTyI0 BO3MOXKHA NMPH HCIIOJb30-
BaHHH apTe3HaHCKHX BOJ, MMEIOLIMX BBICOKIE CaHHTAPHO-
rurieHuueckue Kayectsa. OUHCTIIBIG COOPYXKEHHS MOTYT pac-
noJsiarathC Kak BOJIH3H BOLO3aBODPHBIX COOpPYXKEHHM, Tak
¥ BOJU3H nmorpebHTENd, YTO 3aBHCHT OT YIAJEHHOCTH CHal-
#KaeMoro BOJOH 06bEKTa OT UCTOYHHKA BOJOCHAOKEHHS, Ka-
YyecTBa BOABI B HeM, YCJAOBHH 3KCIIyaTAUHH H TEXHHKO-3KO-
HOMHYECKHX cOo00paxeHUH.
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Tpu HanuyUH HCTOYHHKA BOLOCHAGXKEHHS, paClO/IOXKeH-
HOrO BBHIIIE OTMETOK cHalXaeMOH BOJOH TEPPHTODHH, Ha-
IpHMep TOPHOTO BOJOXDAHHJHILA, TOPHBIX RJIOYEH, Harop-
HBIX apTEe3HAHCKHX BOJ, CO34aeTcsi BOBMOXKHOCTEL MOJaBaTh
BOLY HOTpe6uTeNsIM CaMOTEKOM. B aroM ciyuae ormajgaet
HEOBXOAMMOCTb YCTPOACTBA HACOCHBIX CTAHIMH, MepeKayH-
BAIOIKX BOXY OT HCTOYHHKA HO motpeburens. Bosmorxkza
u apyras cxema. Ilpn sHauHTENbHOR YyAaJeHHOCTH MCTOUHH-
Ka AAd DOJayHd BOAH K OOBEKTY BOAOCHAGXKEHHS 3a4acTyio
HeoOX0AHMO YCTPOHCTBO HECKOJNBKHX IIOCJAENOBATENbHO pa-
G6oTalIKX HACOCHHIX CTaHUHH, NEepeKaydBaloUIHX BOAY INO
BOAOBOZAM. B 3aBHCHUMOCTH OT pasBUTOCTH TEPPHUTOPHH roO-
poja, IPOMBIIJIEHHOTO NPEINpHATHSA H T. A., KOTJa Hamop
OLHO# HACOCHOH CTAHIHWH, Mojalome#d BoAy B ropog no Bo-
JONPOBONHON CETH, HEeNOCTATOYeH, YCTpPauBalOT JAONOJHHU-
TeJ/IbHbIE HAaCOCHbE CTAHUMH. Ec/H peXHM paboThl HaCOCHOH
CTAaHUUMH H peXuM BoaomoTpebieHHS COBNAZaloT, TO BOJAO-
HamopHas GaliHA N/ Lesedl peryJHpoOBaHUSA He yCTpaHBa-
eTcs.

TakuM obpasom, o6a3aTeJbHBIMU 31€MEeHTaMH JN1060k ch-
CTeMBl BOJOCHaOXEHHS SBJAAITCS BOL03abOpHBIE COOpYHKe-
HU S, BOJOBOJH ¥ BOLZONpOBOAHAsA ceTh. [loMUMO BHIA HCTOY-
HHKOB H COCTaBa COOPYXKEHHH, CHCTEMH BOJLOCHaOKeRHs
OTJIHYAKTCS M YHCJIOM HCTOYHHKOB BOJNOCHAOXKEHHS, KOTOPHIX
MOXKeT OHTb OIHH H boJlee.

Cxema rpynnoBofi cucreMmsl BojgocHabxerust (puc. 11.2)
TIpUMEHHUMa AJA PYNI OJHOTHNHMIX ¥ Pa3HOTHIHBIX NOTpe-
6ureneli BoAR 1, pacmoJOXKeHHHX Ha 3HAYHTEJbHOM pac-
CTOSTHHM APYT OT Apyra NpH HAJHYHH ZeHIUTa UCTOYHHKOB
BOLOCHaOXkenusi. B 3THX yCIOBHSAX 1enecoo6pasHo yCTpoii-
CTBO eIHHOH CHCTEMEBl BOAOCHaGIKeHHs, TpaHCHOPTHDYIOeH
BOJY MOTPEOUTENSIM [0 CHCTEME BONOBOAOB 2. [l CHUXKEHUS
BHICOKHX [IaBJeHHH B BOJOBOJAX, BOZHHKAIOIHX H3-3a 60JIb-
IIOH HX NMPOTAXKEHHOCTH, B OTAEJbHBEIX y3/JaX CETH yCTaHAaB-
JIHBAIOT pe3epByapH J, B KOTOphle cOpacuBaercs Bojga. Bo-
Jla U3 3THX pe3epByapoB 3a6HpaeTcs HACOCHBIMH CTAHLUSMHE
4 ¥ nojpaercs B MOCTENYIOUIHH YY4aCTOK BOXOBOMA, 4 Tak-
XKe OansiexalHuM NOTpeGHUTENAM. YCTPOHCTBO KOJIBLUEBOH
CEeTH, NPHMEeHsEeMOH B rOPOACKHX, IPOU3BOACTBEHHKIX H II0-
CENIKOBHIX CHCTeMaXx, JJIsl IPYNINOBEIX CHCTEM HO SKOHOMHUE-
CKHM coo6paxeHuaM Heuesecoobpasno. [IpoTaxkeHHOCTL Ma~
THCTPA/JbHHX BOAOBONOB TAaKHUX CHCTEM JOCTHraeT OT He-
CKOJIBKHX COT IO ThicAY KHJIOMETDOB.

IpuBenennrie cxeMbl BOSOCHAGKEHUS MOIYT IPHMEHSATbe
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Puc. 11.2. I'pynnosas cucrema 8000CHADIEHUA

1 — notpefuTenn BoAsl; 2 -— BOAOBOAR; 3 — pesepByapsl; 4 — Hacocrad
CTaHLuUA

Cc Kag JJIs1 HACeJeHHBIX NYHKTOB, TaK ¥ AJs HPOMBILULIEH-
HHX npousBoacTB. ONHAKO CYLIECTBYIOT CHCTEMBl BOLOCHAO-
JKEHHs, NpefiHa3HaAYeHHBIE TOJBKO IJIA NpeINpHATHHE, KOTO-
pele 6yayT paccmorpessl B riT. VIII.

Kax ykasblBanoch, N0 BHAY NOTPEGJEHHS BOLBI CHCTEMEL
Pa3IeNsoTCs Ha X03AHCTBEHHO-NUTbEBEE, IPOH3BOACTBEH-
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Hble, NONHBOYHBIE H NPOTHBONOXKapHbie. KaxIblll H3 moTpe-
6utesell npembABAfeT CBOH TpebOBAaHMA K KayecTsy H
KOJIHYECTBY BOZbI, BeJHUHHE HAOPOB H T. I. Boga Ha yKasaH-
Hble HYXK/Ibl K NMOTPeOHTENAM MOXKET MOCTYIATh KaK MO elH-
Holt (oObenrHeHHOM) cHcTeMe BOLOCHAOKEHHs, TaK U 10 OT-
IeJbHBIM CHCTEMAaM IJIst OTHEJNbHBIX rpynn (Kateropufl) mo-
Tpeburenefl. CreneHp oObeAMHEHHS ITHX CHCTEM 3aBHCHT OT
TEXHHUECKHX H 3KOHOMHuYecKHX (dakTopoB. B ropomax, Kak
MpaBHJIO, YCTPAMBAIOT EAMHYI CHCTEMY BOLOCHAaOXKeHHS,
KOTopast mojgaer BOAY JAJS XO3AHCTBEHHO-NHTBEBBIX HYXKY
Hace/NeHH s K IPOH3BOACTB, & TAKXKe M/ NPOTHBOMOXKApHbIX
uesel. 3a60p BOABI A/ MOJHBKH, €CJH OHa NPELyCMAaTpH-
BaeTCs, MOXEeT OCYIIeCTBJIAThCH KaK H3 TOPOACKOH CHCTEMBI
BojocHabKeHUsA, Tak U M3 NOCTODOHHErO HCTOYHHKA. Bo3-
MOXKHOCTb O0beIMHEHHA TOPOACKOH cHCTeMbl BOZOCHabOXKe-
HHS C NPOH3BOJCTBEHHOH H CTemeHb HX OOBEAMHEHHS 3aBH-
CST OT TEXHHUYECKHX H SKOHOMHUeCcKHX ¢(aKTOPOB.

Cucrema BogocHaGkeHHS B npouecce paboThl LoJXKHA
yIOBJETBOPATE TPeOOBAHUAM HALEXKHOCTH H 3IKOHOMHYIIO-
cty. Ilom aTuM ciexyer NOHHMATH MMOJAUy BOABL B 3agaHHEIX
KoOJHYecTBax, TpebyemMoro kavecTsa u nox tpebyeMbM Ha-
IOPOM C HauMEHBIUHMH 3aTpatamu Oe3 HapyuweHui pabo-
TH CHCTeM BOLOCHAOXKEeHHA, KOTOpble MOryT MPUBECTH K He-
YIOBJIETBOPDEHHIO PACCMOTPEHHBIX TpeOOBaHUfl B TeyeHHe OIl-
pexenerHHoro BpeMeHH. OLHHM H3 MoKa3aTenell HajeXHOCTH
(YHKUHOHHPOBAHUA CHCTEMBl MOXKET CAYXKHTb BePOSTHOCTh
ee 0€30TKa3HOH paboTH B TeyeHHE paccMaTpHBaeMOro me-
puona. [ToBhlleHHe HAaNEXHOCTH CHCTEMbl BOZOCHAGXKEHHS
JNOCTHIaeTcsl OCyllecTBJIeHHEM KOMILJIeKCa Mep Ha cTamid
MPOEKTHPOBAHUSA, CTPOHTENBCTBA W akcmuyaTauuu. [Ipume-
HHUTEJIBHO K PACCMOTPEHHBIM BbIIIE CXeMaM HaZeXHOCTb pa-
6OTEl HOCTHTaeTcsl yCTPOHCTBOM KOJNBLUEBOH CETH BMECTO TY-
NHKOBOH, NapaJ/sieJbHOH NPOKIaAKOH HEeCKONBKHX BOLOBOLOB
(cTpYKTypHOE pe3epBHPOBAHHE), a TaKkKe ycTPOHCTBOM pe-
3epBYapoB, comepKallMX aBapufiHbie 3amachl BOAE. DKOHO-
MHYHOCTb CHCTEMBI HOCTHIaeTcsl NPHHATHEM pelreHufl, obec-
MeYHBAOIMUX MHHHMAJIbHLIE 3aTpaThl CPeACTB Ha CTPOH-
TeJbCTBO U 3KCIIYyaTaudio npd cobJIofeHHH Heo6XomHMbIX
napamerpoB ee paboThl, a Takke TpeOOBaHUH HameXKIOCTH.
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§ 8. B3AYMMOCBSI3b B PABOTE COOPYMEHMA CUCTEMBI
NoZAYM M PACTNIPELENEHMA BOLbI

[locne ompenesneHus pacuerHoro rpaguxa BoAONOTped-
JIGHHA, CYTOYHBIX PACXOAOB BOABLl H B3aMMHOrO pacloJioxe-
HAS 3J€MEHTOB CHCTeMbl Ha3HayaeTcsa pexuMm paborel oT-
Je/bHBbIX €€ COODYKEHHH, KOTOpPbI# HoJXkeH o6ecrneyuBaThb
PEeXHM BOJAONOTPEOICHHA.

PaccMoTpuM pexum paboThl COOPY:KEHHH CHCTeMBl BO-
pocHabxenus (cM. puc. 1.1, a), nogarowe# Bogy B roponu-
CKYI0 CE€Thb B COOTBETCTBHH C pPacyUeTHBIM rpadHKOM BOLOIIO-
TpebJeHus, NpuBeneHusiv Ha puc, 11.3. B ux pabore poJ-
JHa ORTb OPraHH30BaHa Taxkas B3aKMOCBfA3b, UTOOB! GbIH
YJIOBJETBOPEHbl 3ajaHHble TpeboBalus K BOLoOOecmeyeHnIo
noTpebHTeNsI.

3anauell BOLONPHEMHEX COOPYKEHHH, HACOCHOH CTAHI MU
I mogwema ¥ OWMCTHBIX COOpYXKeHHH ABasercd 3a6op, Hoxa-
Ya ¥ OUHCTKA BOAH B pa3Mepax CYTOUHOro Bojonotpebne-
HIA o0bekTa. PexuM paborsl 3THX coopyxelu#l, Kak mpa-
BHJIO, Ha3Hauaercs paBloMeplbiM. Ilpu aToM pexHuMe Ha-
cochl cTanuud I noxpema paboTalOT paBHOMEDPHO B TeUeHHE
CyTOK, IoJaBast CpeiHH#l uacoBOi pacxon (nuHMA I Ha pHC.
I1.3). Ilpu paBHOMepHOM pexuMe 0GecneuuBaloTcsd HanMeHb-
1IHe pacyeTHblE HarDY3KH YKa3aHHBIX COODPYXKEHHH H HX Ha-
HMEeHblIasg CTPOMTENbHas CTOMMOCTb. HacocHo# cranuuel
II mopbpema Bojga U3 pesepByapoB NepeKayHBaeTCs 110 BOAO-
BOJAM B BOLONPOBOAHYIO Ce€Th noTpedureei.

B ToM cJayuae, ecaid mojgaya BOJLLI HaCOCAMU COOTBETCT-
ByeT rpa¢uky Bogonorpebresus (nuHHa 2 Ha puc. 11.3),
TO BOJOHANOpHAf OalUHA M LEJed PeryJupoBaHHA B CH-
creMe He HyxHa. Takas cxeMa XapakTepHa IJd NMPOMbBILU-
JIEHHBIX NOpPEeANpHSITHH, NOTpebJAIIIHX BOAY paBHOMEpHO
B TeueHHe CyToK. OLHAKO HCIOJb30BaHHE TAKOro pexkuMa
paboTBl HACOCHOH CTAaHUUH NpH 6ONbINOH HepaBHOMEPHOCTH
BOJONOTpeOeHUsl YCAOXKHAET H YAOPOXKAeT 3KCHAyaTalHIo
CHCTEMBI, a TaKxKe NPUBOAHT K YBeJHUEHHIO 3aTpaT Ha CTPO-
HTeJbcTBO. IToaTOMY, KaK npaBHJO, HCNOJMB3yeTcHA CTYNeH-
yarhlfi pexuM paborsl HacocHol craHuuH Il nomxrema (nu-
uus 3 Ha puc. I1.3). Tlpu a3ToM pexuMe B yachl MaKCHMaJb-
HOro BoJONOTpebJIeHNA HaCOCHAA CTAHLHS NOAAET HRCKOIbKO
MeHblllee KOJHYEeCTBO BOJABI IO CPaBHEHHIO C TpebyeMblM,
a B yachl MEHUMAJBHOTO BOLONOTpebleHHs Nofaua HacoCOB
[peBHIIAET NOTPE6/IEHHE BOIHL.

B nmepBoM ciiyuae HEZoCTaTOK BOJB KOMIIEHCHPYETCs pac-
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1 92. muax 2 3

/4 8 12 16 20 24
8z min YACHI CYTOK

Puc. 11.3. Cxema s3aumocsasu pexcumos paboTel cucTemsl 8000cHabI#es
Hus u sodonorpeburenett
I u 2 — ana HacocHoi craHuuu coorBerctBeHHo I u II nmoamvema; 3 —
peXXuM BolonorpebieHHsS

XOZOM, NMOJaBaeMbIM H3 BOJOHAINOPHOH OalIHH; BO BTOPOM
H36HITOK ee aKKyMyJIupyeTcs B pesepsyape. Takum o6pasom,
B CHCTEMe HMeIOTCs peryJHpylolliie eMKOCTH HIBYX THIIOB,
K mepBoMy THIY OTHOCHTCS pe3epByap YHCTOH BOJbI, HAXO<
IALMics HAa TPaHHLe ABYX 30H cHcTeMbl. Pabota coopyxe-
HUI 1mepBO# 30HHI ONpenessieTcs PEeXHUMOM paboThl HacocCs
Ho# craHuuu I nmoxwema; pabora COOpPykEHHH BTOPOH 30«
HBl — pexXuMoM paboThl HacocHoH ctanuuu Il mogpema.

BTopbIM THIIOM peryJupyloLiHX €MKOCTeH sBJASETCS BO«
IloHanopHas OalllHs, HaXoAAWladAcA Ha rpaHule 30H, paGo-
Ta COOPYXXEHHH KOTOPHIX OIpenessieTcd pPeXxHMOM HOoJayH
BOAK HacocHol cranuMedl Il mogvema u rpadukom Bojzomo-
Tpebnenna. OObeMBl peryJHpYIOIIHX €MKOCTeH NOJMXKHHI
6bITh TAKHMH, YTOOB! OBlJIA BOSMOXKHOCTL O6ECIeYHTh CYyTOY-
HOE BojonoTpebJ/ieHUe NPH HX COBMEeCTHOH paboTe ¢ Hacoca-
MH. YeM 6auxe rpadur pabothl HacocHOH cranuuu II
nopbeMa (muHuA 2 Ha puc. 11.3) k rpadury Bogonorpebie-
Hua (auHHA § Ha puc. 11.3), TeM MeHbwe peryaupyowui
o6beM BoJoHanopHo# 6amHu. JJOGHTbCS NPHGIHIKEHUS 3THX
rpauKOB MOXKHO NyTeM YBeJIHYEHHs cTyneHed rpadHka pa-
OOTH HacOCHOH CTaHUHH, AJIS Yero norpebyercs yCTaHOBKA
JOTOJHUTEJIbHOTO YHCJI4 HACOCOB.

Pexum pa6oTH BOZOBOLOB, COENHHSIOWIHX BOXO3a6op-
Hbl€ COOPYKEHHS C OUHCTHBIMH COOPYIKEHHAMH H pesepBya-
pPaMHu YHCTOH BOJBI, ONpeNeaercs pexxuMoM paboTh Hacocs
Ho# craHuuu I nopwvema. Pexum paboTwi Tpy6onpoOBOXOB,
NOJaUIHX BOAY OT Pe3epByapoB YHCTOH BOALI JO BOAOHA-
NOPHO# GalUHH, 3aBHCHT OT peXHMa paboThl HACOCHOMA CTaH=
uuy Il mommbema; paGoTa BOLOBOLOB HA y4YacTKe OT BOLO-
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HamopHO# 6alllHM 10 ropoja — OT pexuMa BojgomoTpebre-
Hus. YcaoBHA paboThl BoJOHAaNOpHOH 6allHM 3aBHCAT OT
rpaduka sBogonorpebiaeHus ropoaa, a ee 06beM oONpenens-
ercs NyTeM COBMelleHud rpadukos Bo/:LOHOTpeﬁJIeHHﬂ H pa-
60Tk HacocHol cranuuu I mogrema.

[TomrMo B3auMocBs3H pexuMa paboThl COOpyXKeHHH
U HX PacXo[oB CYIIECTBYET B3aWMOCBfI3b MeXIYy HaHmOpamy,
cosgaBaeMhmu B cucreme. K cucreme BogocHaGKeHus
NpeabABAAIOTC TpeGOBaHHUA HE TOJBKO B OTHOIIEHHH I10-
Ia49H BOABI NoTpebHuTeNsAM B HEOOXOAMMBIX KOJNHYECTBAX, HO
H B OTHOIIEHHH BEJHYHH HANOPOB, KOTOPHE NOJXKHBI OHTH
obecreuenb B Toykax orbopa. Hanop, passuBaeMblfi Hacoc-
HOH cTaHuue#, AOJXKEH ObIThb LOCTATOYHBIM AJf Hpeojose-
HHS NOTEPDb HANOpa NPH ABHXKEHUH BOIBI IO BOLOBOAAM H JIH-
HHSM CeTH, a TaKKe AJf NOAbeMa BOAB 10 HaHBBICUIEH TOY-
KH ee oT6opa ¥ H3auBa. Hamnop, Heo6XOguMBIl B y3Jaax ceTH
Iaist cHaOXeHHst BOZOH moTpebutesnefl, OOHYHO Ha3blBaeTcd
Tpe6yeMbIM «CBOOGOJHEIM HAOPOMY.

CHull 2.04.02—84 persaMeHTHpYeT BeJUYHHBI Tpelbye-
Moro cBOOOIHOro Hanopa B 3aBHCHMOCTH OT 3FTaXKHOCTH 3]a-
Huf. MuBuMaabpHBIE cBOOOAHBIN HAamop B CeTH BOLONPOBOAA
HACEJNEeHHOr0 NYHKTa OPH MaKCHManbHOM  XO3gHCTBEHHO-
OHTbEBOM BoJonoTpeGN€HHH Ha BBOAE B 34aHHe (Han Mo-
BEPXHOCTBIO 3eMJIH) [pH OJHO3TAaXKHOH 3acTpOHKE NPHHH-
Maercs paBHBIM He MeHee 10 M, npx GoJplied 3TaXHOCTH—
4 M, IpU 3TOM Ha KaXABi stax gobamnasercd 4 M. B wach
MHHHMAaJBHOTO BOJONOTPE6JEHHA Halop AoNycKaercsd MpH-
HAMAaTh paBHbIM 3 M Ha KaX[bili 3Tax, KpPOME MNEepBOro.

CBA3p MeXAy HamopaMH [Ja cXeMbl BOLOCHabXKeHus,
noka3aHHo# Ha puc. II.1,a, Ha MoMeHT MaKCHMAaJbHOTO
Boponotpebyenus npenacrabieHna Ha puc. 11.4. Ora ompene-
J9eTCs Mbe30METPHUECKHUMH JHHHAMH, KOTOpble OTPaxKaroT
najeHye Hanopa B CeTH NPH ABHIKEHHH BOJABI OT HCTOYHHKA
BOJOCHaOXeHUst N0 ee Touyek, HauboJee HeBJIArONpHATHO
PacnoJioKeHHBIX B OTHOUIEHHH obecneyeHus CBOOGOHEIX Ha-
nopos. B uncsio nanbonee He6naronpuATHLIX TOUEK IOMana-
IOT T€, KOTOPHEe HMeT HauboablIHe reofle3HUecKiie OTMEeTK Y
U HauboJee ynaJfenbl OT BogoHanopuo# Gamuu. OHH Haskl-
BAIOTCA «KPUTHUECKHMH» TOUKaMH. B HUX 6yAyT caMblie HH3-
KHe Ibe30MeTDHUCCKHEe HAMOPH H caMble MaJikle CBOGOMHBIE
Hanopsl.

ITbesoMerprueckufl Hanop mnpencraBasier co6OH cyMmy
reoje3nyeckod OTMETKH pacCMaTpHBaeMO# TOYKH H BejH-
YHHBE CBOOOJZHOrO Haropa B HeH. EciaH 32 KPHTHYECKYIO
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Puc. 114. Cxema ssaumocsasu memly Hanopamu 8 cucreme 6000cHab-
acenun ¢ Gawineld 8 Hadaie ceTu

(cpenu ypaneHHbIX OT OalIHH) NMPHHATH TOYKY @, HMEIOWLYIO
HaHGONBIIYIO TEeOIe3HYECKyIl0 OTMETKY 2, TO TpebyeMui
nbe3oMeTpHUecKHuil Hamop B Hell Gymer paBeH 2-+Hcy, rae
Hs — Tpebyemnii cBoBomnbifi Hamop. CBOGOAHBIA Hamop
B 3TOH TOYKe B J1000H MOMEHT BpeMeHH HOJ¥KeH ObITh He HH-
ke Tpebyemoro. [Ibesomerpuyeckas JHHHA @0, XapakTepH-
3yeT NafeHue Hanopa B CeTH B MOMEHT MaKCHMAaJbHOIO BO-
nonorpebnenus. Beicota BonoHanopHo#t Gamnu He moJkHa
6LITh TakoH, uTo6bi B yaC MaKCHMaJbHOTO BOJLONOTpeOIeHHS
B TOYKe @ obecneuusascs Hanop Hes.
CBs3p Mex1y HanmopaMmu B ToukaX 6 W g ompenresnsercd
ypaBHEHHEM
25 + h’g =2 + H(:h + E.‘Yl,
TAe Z¢ — OTMCTKa 3€MJH B MECTe pacrmosoxeHusa Oawwy; A — notepsd
Hanopa Ha ydacTKax CeTH OT GawHy 1o Kpmmecxoﬁ TOUKH Q.
[Toab3ysice 3TUM ypaBHEHHEM, MOXKHO ONPEIEeNHTb BbI-
COTY BOJOHANOpHOH 6amiHu
Hg=H,5 + Zh — (25 — 2).

Ona 6yner TeM MeHblIe, yeM 6oJibllee 3HAUEHHE HMeeT
BesJiHuMHa Zg. [Jo3TOMY pacno/ioxKeHue BOAOHANIOPHOH GaulHH
Ha BO3BLILIEHHBIX OTMETKax OylerT NPUBONNTH K yMellbllie-
HHIO ee CTPOUTEJBHOIl cTouMocTH. Ecau B pesyabrare pac-
gyera BeJHuYHHa Hg<{0, TO 3TO yKasnBaeT Ha TO, YTO YyCT-
poflcTBO BoZoHamopHOH GawHu He Tpebyerca. B atom cay-
yae BMecTO OallHM yCTaHaBJ/MBaeTCl HANOPHBII pesepByap,
KOTODHIH MOXeT ObiTb pacnoJiokeH Ha NOBEPXHOCTH 3€M 1H
uau 6bTh 3ariy6ieHHbiM. CTOMMOCTbL HAMOPHBIX pe3epnya-
POB Bcerjga MeHbLIe CTOMMOCTH BOAONANOpHBIX 6allueH TOro
XxKe obneMa.
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C u3MeHeHHeM BoJonorpelbjieHHA M CTelleHH 3all0JIHeHHsI
Gaka NOJIOXKEHHE NTbe3OMeTPHUeCKOH JHHHH OyIer MeHsITb-
cs. [Ipn yMeHpuweHun Boponorpeb/eHHs notepd Hanopa Oy-
AYyT yMeHbWaThCA. B peayabrare 3TOro nbe3oMeTpHyecKast
JUHUA OyneT HMETb MEHbLIHH YKJOH H IOBOPAauyHUBAaThLCA BO-
KpYyr TO4ek 6; M Oy WJIH HX IPOMEXYTOUYHBIX IIOJOXKEHHH.
IIpu npexpameHuy oT6opa BOAB U3 CETH Nbe30MeTpHYeCKas
JUHHA 3afiMerT TODH3OHTAJbHOe IOJIOXKeHHe, OTBeuarollee
MaKCHMaJbHOMY 3Ha4YeHHIO CBOOOJHOrO Hanopa.

Hcxonsa u3 yCaOBHE 3KCIIyaTamMHd H KJaacca NPOYHOCTH
TpyO, NpUMEHsIeMBIX B cHUCTeMaX BOJOCHAO:XeHHudA, BeJUYHHA
MakcuMaabHoro aonyctumoro Hanopa CHull orpaumnumBa-
ercs 60 M.

Hanop, passuBaemmiit HacocHofi cranuue#t Il nmoasema,
onpenensieTc U3 YCJIOBHS BO3MOXKHOCTH NIOJA4YH BOAH Ha
OTMETKY MaKCHMAaJbHOI'0 yDPOBHSA BOAbl B 6ake BOAOHAIOP-
HOH GalHu

Hy= (26 — 2y) + (Hg + Hy) -+ g,

rie 2y — OTMETKa yPOBHS BOABI B pe3epByape; Ho— pacueTHasd BHICOTa
Gaga GalHM; hs — NOTEPH Hamopa B HANOPHKLIX M BCACHBAWOWIHX Tpy6o- -
opoBodax HACOCHOH CTaHUWH, BXJIOYas NOTEPH B KOMMYHHKaUHAX.

C usMmeHeHHeM YpOBHsS BOAH B Oake GamlHM mojayva BO-
Ibnl HacocaMu OyneT U3MeEHAThCA, Tak Kak pabouas rtouka
¢ H3MeHeHHeM Hanopa Oyjaer mnepemellaTbCs IO KPHBOH
Q—H. B pesysbrare 3TOr0 NpUHATHIA rpaduk paboThH Ha-
COCHOH CTAHUHMU C HEKOTOPHIM NPUOIHXKEHHeM XapaKTepHsy-
eT peasbHyl0 KapTHHY paboThel, KOTOPYIO MOKHO INOJYYHTb
B pe3yJbTare THMAPABJIHUYECKHX pAacyeTOB CHCTEMBbl NOJaYH
¥ pacnpefesieHuss BOUbl B LEJOM,

AnanoruunsiM o6pasom onpegpesserca TpebGyeMblli Hanop
HacocoB craHuuu I nomwema.

B ToM cayuae, ecsiH BO3BHILUEHHBEIE OTMETKH CHabxaeMo#
BOJAOH TEPPUTOPHH HAXOAATCSH B NPOTHBOIOJOXKHON OT Ha-
COCHO¥ CTAHLLMH CTOPOHE, TO CHCTEeMa BOZOCHaOXeHus ¢ 6a-
HeH, YCTAHOBJIEHHOH Ha 3THX OTMETKaX, HasblBaercsl CHCTe-
MO# ¢ KOoHTppesepByapom (puc. I1.5). Pexum paborel 3T0#
CHCTEeMBI OTJIMYaeTcsl OT pexXkuma palboThl cCHCTeMBl ¢ Bam-
HeH B HayaJe CeTH.

B uyacel MakcuManbHOro BoponorpebneHust norpebiernue
BOJbl FOPOAOM TNIPeBhIIIAET IOAAaYy HACOCHOH craHuueld. Ee
HeJOCTaTOK KOMIIEHCHPYETCs pacXOAOM BOABI, NOgaBaeMOH
OT BOAOHANOpHOA GawHu. IIa cucreMsl ¢ 6alHedl B Hauage
CeTH CyMMapHBIe pacXOAbl OT HACOCHOH CTAHIUH K BOAOHA-
NOpHOU GalHKU MOAAIOTCS B HAUAJBHYIO TOUKY CeTH, T.e. Q==
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Ia PAOH NUTAHWUA OT B AllIHM

OT HACOCOB

Puc. 115. Cucrema 8000cHabIXEHUR C KOHTPPE3epB8YapOM

=Qu+Qs. B cucreme ¢ KOHTppe3epByapoM B 3TH YacHl
MaKCHMaJbHHH pacxXox B ceTb NOAaercss ¢ ABYX NPOTHBO-
HOJOXKHBEX CTOPOH: Qg — OT HACOCHOH cTaHHHM U (Jg — OT
BogoHanopHo# Oawnu. [IpubGAHKEHHO 3TH DAacXOAHl OIpe-
LeJds0TCA 110 COBMELIeHHOMY FpadHKy pexuma Bogonorpet-
JIeHHS U pexuma paboTel HacocHO¥ cTaHuuu. ITOTOKH BOAH
OT 5THX HMCTOYHHKOB OYAYyT HampaBJeHB HaBCTpeuy HAPYT
Apyry. JIuHus, npoBefeHHast yepe3 y3/sl, B KOTOPHIX NpOHU-
30172 BCTPEYa IIOTOKOB, Ha3hBaeTCsi IpaHHUed 30H NHTa-
Husa (nuHMA aa Ha puc. 11.5). KpuTuuecko# U3 pacnonsoxes-
HEIX Ha 3TOU JHHMM Touek OyJeT Ta, KOTOpas UMeeT Hau-
6OJbIIYIO Te0Ie3HYECKYIO OTMETKY.

Tako#l Touko# Ha puc. 11.6 saBasieTca y3en a; ¢ reomgesH-
yecKOH OoTMeTKOH 2. BeauuuHa Tpebyemoro cBoOOgHOrO Ha-
nopa B 3TO¥ TOUKe paBHA Hcs. 3HasA reojesUyeckHe OTMET-
KH PacueTHOro YDOBHS BOIH B pe3epByape UHCTOH BOABI 2y,
3eMJIM B MeCTe pacnojoxeHnHs OAlHH Zg, a TakXKe NOTEpH
Hanopa Xhy NpU ABUXKEHHH BOABl OT HACOCHOH CTAHUHH A0
TOUKH @; ¥ IOTEpH Hamopa Zhg Mo NyTH OT OalIHM HO 3TOH
TOUKH, MOXKHO [OCTPOHTb NbE30METPUUYECKHE JUHHH IJS 49a-
ca MaKCHMaJIbHOro BogonoTpebaenusa (nunusa I Ha puc. I1.6).
Onu 6yayT uMeTb YKJIOHBI IIPOTHBONOJOXKHBLIX 3HAKOB H 00-
HIYIO TOUKY B Y3J€ a;.

Tpebyemas BrlcoTa BojoHanopHo# Gawmuun Hs U HeoBXxO-
IUMBI# Hanop HacocoB Hy ONpeleNAloTCA MO BHIPaXKeHHSAM:

Hg = H¢p 4+ Zhe — (25 — 2);
Hg = Hg 4 (Zhg - hy — Zhg) 4+ (26 — 2),

rge h,,——norepﬂ Hanopa B BOAOBOAAX, CORAHMHAOIIMX HACOCHYX CTaH-
IIHIO C CEeThIO.

B uwace MHHHMAaJBHOTO BOXONOTPEOJEHHUS NMojada Haco-
COB mpeBnIaeT Bogonorpebaenne. B sToM ciyuae u3bHITOK
BOABI TPAH3HTOM IPOXOAMT uepPe3 BCK) CeTh M cOpachBaeTcs
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Puc. I11.6. Cxema 83qumoCc8asy meoxly HAnopamu 8 cucreme 8000CHa6-
JHEeHUR C KORTPPE3epsyapom

B pesepByap BOAOHaNoOpro# Oamuy. DTOT MOMEHT HA3LIBA-
ercs «MaKCHMAaJbHEM TpaH3uTOM®». B 3T0T MOMEHT
npe30MeTpHUecKas JHHHA NpHoOpeTaeT ONHOSHAYHBEIN YKJIOH
(murus 2 mpa puc. I1.6). Haubonpwmu#t Bamop, KOTOpLIK
JOJIKHBI PasBUBATH HACOCHI, COOTBETCTBYeT MAKCHMAJLHOMY
YPOBHIO BOAK B pesepByape Gawmnu. OH, KaK NpaBHJIO, BH-
Ile, YeM Hamop B Yac MakKCHMAajlbHOro BOXONOTPeG/eHHs.
D10 o6bACHSETCS BO3pacTaHWEM IOTePh HANOpa B CETH H3-
3a yBeJWYEHHs pacXOnOB BOJH B palioHe IpaHMIK 30H IH-
TAHHA H AJHHB IyTH €€ TPAHCIOPTHPOBAHHA.

Muoroo6pasue cxeM BOJOCHAGKEHUS] He HCUEPIIBIBAETCH
paccMoTpeHHBIME npEMepaMu. OHEM onpenefsioTcs KOHGH-
rypanueli caabxaeMoff BOOOH TEpPHTODHM, ee pesbedioM,
YHCJIOM MCTOYHHKOB MHTaHHS, MECTAMH HX DaCIIOJIOKEHHSA
U T. I

§ 9. OCOBEHHOCTH PEXXMMA PABOTbI CMCTEMbE NOJAYM
M PACTIPERENEHMUS BOLbl NPU MMOXAPE

B coorBercTBHE ¢ TpeGOBAaHUAMH IPOEKTHPOBAHHS He-
06X0AHMO IPOBOANUTHL pacyeTh BOXONPOBOAEBIX CHCTEM Ha
cjyuall poxapa, WCXOAS H3 VYCJAOBHS €r0 BO3HHKHOBEHHA
B Yac MakcHMaJabHOro Bogonorpebnenus. [Toxap npusogur
K 3HAUYHTEJIbHOMY BO3DAcCTaHHMIO OTOMpaeMBIX pacXonOB BO-
Abl H3 CETH, a CJeJ0BaTe]bHO, K BO3PACTAHHIO NOTEpPh HaIo-
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Puc. 11.7. Pescum pabore. sodonposoda npu noxape

pa B JuHHAX ceTH, [IpH 3TOM BO3pacTalOT HAarpys3kH Ha Ha-
COCHBIX CTaHIUAX.

Uucso pacuerHnlX NMOXKAapOB W KOJIHYECTBO BOJEI, HEOO-
XOAHMOEe AJA MOXapOTyLWleHUS, KaK YKAasblBajoch, Onpexne-
agercss B coorsercTBrH ¢ tpeGopanuamMu CHulla. Ilpu Ha-
3HayeHUHU NpeAnoJaraeMblX MecT noxapa cijienyeT paccMar-
puBaTh Haubosee HeOAAronpUATHLIE YCAOBHA paboThl cUcTe-
Mbl. B kauecTBe MecT moxapa MOryT ObIThb BHIGpaHBI Y3Jbl
ceTH, HanboJsee yrajJeHHbBEe OT UCTOYHUKA NMHTAHUA CHCTEMBI
H HMeIollMe MakCHMalbHble reofie3uyeckde OTMETKH,

[To cnocoby TywieHus noxapa CHCTEMbI DasfeNfloTca Ha
CHCTEMB! NOXKapOTyLIeHHsT BLICOKOIO M HM3KOTO HAaBJeHHil.
B cucremax noxapoTyllleHHs BHICOKOI'O JaBJIEHHS BOLOINPO-
BOX B MOMEHT Ox)Kapa JOJKeH obecneyHBaTb NOAAuy BOJIBI
NpY ZaBJeHusAX, HeoOXOLUMBIX AJS CO3LaHUA CTPYH Hemo-
CPEeNCTBEHHO OT TMApPaHTOB. B cHcreMax BOJoCHabXKeHHS
HaceJeHHbIX NYHKTOB, KaK NPaBUJO, NPHUMEHSIOTCH CHCTEMBI
NOXapoTyIleHHs: HU3KOro paBJjeHHda. IIpu atom tpebyercs,
yToOBl B MOMEHT NOXapa Hallophl BO BCEX y3jax ceTH OHl-
au He MeHee 10M. DT0 Heo6XOaUMO AJf NPENOTBpAILEHUS
najeHusi AaBJIeHHss HHXKe aTMOChepHOro Npu 0T6ope BOMBL
JIOXXaPHHIMH HacocaMH, INPH KOTOPOM MOXKET IPOHCXOIUTH
NMPOHHMKAHME B CeTh 3arPA3HEHHH yepes HEeMJIOTHOCTH.

Bo Bcex cayuasx, KOrza mpOTHBONOXKADHHE 3amac xpa-
HUTCS B pesepByapax YyHCTOH BOABI, HAcOCHAs CTaHUMA
Il nopvema momkHa ofecneynBaTh I0ZAUy, PaBHYIO CyMMe
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norpe6HOCTEH Ha XO34HCTBEHHO-IHTbEBLIE HYXIH M I10XKa-
porylienue, B cayuae ecnm cxemo#l BOLOCHAOXKeHHs NpeLy-
CMOTpPEHO YCTPONCTBO HAMOPHBIX DeryJHPYIOIIHX pe3epBya-
pOB, NPOTHBOIIOXKAPHBIA 3amac MOXKeT XDaHHUTBCA B HHX.
Torpa HacocHas cranuug Il moprema paboTaer npu pexu-
Me, COOTBETCTBYIOLeM noTpebJ/eHHI0 BOALl MOPOAOM Ha XO-
3AHCTBEHHO-IHTHEBEIE HYXAB, a NPOTHBOMOXKAPHBIA pacxof,
IO AeTCA HANOPHO-PEeryJaHpylolled eMKOCTbIo. Bo3MOKHa
TakXxe CXeMma, NPH KOTOPOH YacThb NPOTHBONOXKAPHOIO 3a-
naca XpaHHTCS B pesepByapax YHCTOH BOABI OKOJIO HacocC-
Ho# cranuuu Il nmoameMa, a 4acTh — B HallOpPHO-peryJHpY-
IOIIUX eMKOCTSAX.

PaceMmorpum pexum pabotel Boponposoza (puc. 11.7)
B CHCTeMe IOXAapOTylLIeHHs HM3KOro naBJseHus, [IycTh npH
HOpMaJIbHOM peXuMe BojonorpebjeHdss B AHKTYOUeH TOY-

ke N tpebyerca cBoGoinuit Hamop 5" m orBupaerca

pacxXox gx-n. [IpeaoMerTpuueckas JHHHSA 3aHMeET NOJNOXKeHHe
I'—A’—E . Tlpu BO3HHKHOBEHHH IIOXapa B 3TOH TOUKe ycra-
HaBJHBaeTCs cBOOOAHMIN HAanop HY™® =]10M u NpOM3BOJAUT-

Csl YBENHYeHHBIH 0TOOP BOAB §x—n+ Juox. B pe3yabrare BO3-

POCIIHX PACXOAOB NOTEPH HANOPa B BOJOBOXAX Ay >>Hs
u ZhET > FhTO%, a npesoMerpuueckas JauHHs [J—A—B

6yzer uMeTh Goapuiuil ykjaoH, ueM auuus I'—A’—FE. Coor-
HOLIEHHe MeXJ]y YKa3aHHBIMH NOTepAMH Hamopa, a Takxe
Mexay HX ™ u HI* Biuger Ha NOJIOXKeHHe Nbe3oMeTpHUe-

ckO# JHHMH []—A—B oTHOCHTENbHO 0aka GawHu. Ecau oHa
npofiaer Bulue GallHH, T. e. yepe3 Touky A, To TpeGyempbrit
cBo6oaubil Hanop (H=10M) B y3ne N 6ygmer obecheuen,
Korga 6allHsg OTKJIIOYeHa oT BOZOBOAOB. B mporuBHOM cioy-
yae O6ak GawHH OyaeT IONOJHATLCA H NepecTaHeT BHIIIOJ-
HATbL POJb peryaupylomell eMxocTH. Touka A nepeMmecrurest
B TOYKy A’, B KOTOPO# NpPOH30HAET H3JIOM Nbe3oMeTpHye-
CKOH JIMHHHM H OHa 3afiMer mnosoxenue HJ—A’—B’. Ilpu
9TOM, KaK BHJIHO H3 DHCYHKa, cBOOOAHHIA Hamop B y3jae N
craHer HHXKe 10 M.

B cucremax ¢ KOHTppesepByapoM HauBojee nebnaronpu-
SITHBIMH B OTHOIIEHHMH NOXKAapoB SIBJIAIOTCA TOYKH, PacroJo-
KeHHble BOMH3H GamwHu, [IpH noxape OyZer NMPOUCXOAHTH
6rICTPOC ee onopoKHeHHe. [T03TOMY CHCTeMBl C KOHTppeaep-
ByapoM pAacCYHTHIBAIOT Ha NOAAYy B MmepHOA IOXapa CyMm-
MapHOro XO3siHCTBEHHOr0 M INPOTHBOIOXKAPHOIO PacXOxa OT
HaCOCHOH CTaHIHH.
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§ 10. PACYETHBIE PEXMMbI BOAOMOTPEBNEHMA CHCTEMBI
MOAAUYY M PACNPELENEHMS BOMbL. OMNMPERENEHME OBBEMOB
PEFYIMPYIOLLMX U 3ATIACHBIX EMKOCTEH

B mpemenax ouepeAW DasBHTHA CHCTEM Eogocnatﬁme:
HUSl PAaCUETHHIM MOMEHTOM fABJIAeTCS NOCTEeNHHH PaCueTHHIH
ron. ITo Hemy onpepensieTcs CpefAHUH 3a TOJ PacCyETHHIH cy-
TOUHBIH PACXOX BOAbl Qeyr.ms DTOT PACXOJ MTO3BOJSAET IO KO-
sppuurenram HepaBHOMEPHOCTH Koyrmax B Keyr.mn HaBTH
MakcuM anpaell Qeyr.max H MEHHMATBHBIH Qcyr.min CYTOUHEE
pacxoabl. Bce coopyXeHHs CHCTeMBl BOJOCHAOKEHHsT ROJIXK-
Hbl ObITh pacCYMTaHB HA peXuM BOJONOTPebJIeHHst B CYTKH
MaKCHM aJIbHOTO BOJONOTPebMeHUs B COOTBETCTBUM ¢ Irpadu-
koM Bojonorpebnenus. B npegenax 3TUX CYTOK HOJXKHBI
OBITH IIPOBEJEHH pacueTsl Ha 4ac MakCHMAaJbHOrO, CPeJfHero
¥ MUHEMAaJbHOro Bojomorpebnenus. Ilo pesyasraraM sTHX
pacueToB IPOU3BOJHUTCS BLIOOp IapaMeTpoB BCEX 3JeMEeHTOB
cucTeMbl. Takxke DPOBOAATCSH pacyeTHl HA CYMMapHBIA Max-
CUMaNbHHIH yacoBOH pacxoj HaceJeHHOI'o IYHKTa H pacyeT-
HOTO pacxoja BOAB Ha MOXKapOTyLUeHHe.

[ToMuMo aToro HeoOXOAHUMO HMPOBOJUTH pacyeTh Ha MO-
MEHT MHHHMAJBLHOTO BOAONOTPEOJEHUsT B CYTKH MHHHMAJb-
Horo Bopomorpe6JjeHus, IO3BOJSIONIHE OMNpPENeJUTh HaH-
GosbIIHe HANODPH B JHHHAX CETH, BO3HUKAIOUHE B 3TH YaChl.
KpoMe ToOro, nmpoBonsitcss pacueTsl Ha CpeaHeuacoBod pac-
XON B CYTKH CpejfHero BogornorpefseHHs, KOTOpbie RaIOT
BOSMOXHOCTb OLEHHTb OCPeJHEHHHe 3aTpaThl SHEPrHM Ha
IOA'beM BOJLHL.

IIpoBenenne ykasaHHOH cepHH PacyeTOB NO3BOJSET Bhi-
6pars ofopymoBaHHe cCHCTeMbl, obecrneuyHBalOllee Kak pa-
60TOCNIOCOGHOCTD CHCTEMBI, TaK H SKOHOMHYHOCTL €e pa-
GOTHI.

Takxke mpoBoAATCsS pacueThl, KOTOPLHIMH OOOCHOBLIBA-
I0TCSL MepONpHATHS N0 obeclleueHui0 BOJOH morpeburenei
B 3aJaHHBIX Npejejax B CJydyae BO3HHUKHOBEHHMS aBapuil.

OfbeM pesepByapoB B CHCTEMax IIOXa4yH M pacHpenese-
HHsi BOAH (B 3aBHCHMOCTH OT HasHaueHHS) JOJKEH BKJIIO-
YaTh PeryJHpylouiui, NPOTHBONOXKADHKHN, aBapHAHHIEA 00Bb-
eMbl H TeXHOJOTHYeCKHH 00peM BOAH Ha CTAHIHAX BOAOIO/ -
roToBkH. Kak ykasplBanoch, perynupyoumuii o6beM BOmbI
B pesepByapax H 6akax BOJOHANOPHHIX Galllenl OnIpenessd-
€TCS Ha OCHOBAaHHH rpaMKOB IOCTYIAEHHS H OT6Opa BOXHL.

Perynupyromuii o6vem onpenensercs B TabauyHoM
H rpatuyeckofl popme uim 1mo dopmynaam. B ra6ua. I1.1 gan

46



Ta6auma 1.1

OO0 ORIRNONOODOOROCOOOOD
a2 atoged | o | NI O 0000000000 — DW= D0 —OFA [
2% | UOIBRHANALD HAU | ™ | O O mi vt 00 <t~ 00 03 O = O O\ O3 O 1t omt O €3 < < LD O
|
£H NOONOONO =N = MNOONQONDONDW®
oY aroged | I COO— QIO QMW OO MG — M0 — 0 O = 10 = _
@ | pordowonded ndu D= HOOVNONIN— DONOFN— OO O — MO
T o e ] oy pend v penq e gt
= aroged | | o~ LERR 010 N b
m& HOLRBHOUALD HAN 110___~_nw.nwnw0___00,____0_1 o
g5
av© azooed Hom ______%%%%%W%MM&%%%%_u_“ =t
m -demonaed 1 du ™~ 0’1’2’2’2’2 0’0?131 111’0}0? 9)
Y—
aroged goa | SBK8SS 010 Bwow | B <
mo/w -ghmotiLo wdu | 11 e — L1 _0..0» Lt R _ o | o
25 T I b b b (D Ot~ | o
2 o |, | BBEBEE 112558 2
2 | pondowonged udu | ] crevov et — o o—ao | o
yraf

[TeRTalInkTo N R Koo Row P Yo N J o R Lo

Yy omotge dLOHOYO DVVVVBIPVANANNSSNISSROWESOW | o
° 1rgo H | ¥ O 00 o L0 O €O €O KO 1 10 10 4O O I L < < € O vt S
\ =TT NTETETEEEEs
S OLERHALALD | | LRI IBIORI0INO DWW OISO | O
g & i A CANNITNIO IO D0 IO DN O OB < <+ O = |
28 =
a2
9553 I B €0 D I €O P= I €O I D (O B B €O B B €O B I €0 b= [ O
amp ot et poond o f Yaf gyt ot d Yrd pnd yod gt Yed td g Yd gt Yty ek et Y ] o
Sl N A A Sa A St A A A A AR A A AR SO R AR Aan Y A
5 poHdaneRERd | o | o T A S LSttt | o
= 2
O N HIOOODS N | O
—
e N N N NN O B
|
012%45%78901234567890123 &
iy vt et gy et e et = N ON) QN O H

IpHMEp ONpeleseHHs peryaupyioniero o6bemMa Gaka BOXO-

HanopHO¥ GauiHy.

Pexum BogonorpebieHus obbekTa B IPOLEHTAX OT Cy-
TOYHOIO pacxona npuBeneH B rpace 4. Paccmorpennsl aBa

BapuaHTa pexuMa paGOTh HACOCHON CTAHIMH: paBHOMep-
Helii (rpacda 2) u crymeHuathHii (rpacda 3). B rpadax 5—9

NaHB PasHOCTH 3HAueHHH MeXAy BoponorpebieHueM H IO-
Aauel BOJALI HacOCaMu MO BapHaHTaM. Tpe6yeMbli peryJix-
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pyiomuil 06beM ONpefessieTcsl IO OCTaTKy BOLHL B 6aKe (rpa-
¢u 9 u 10). Jas BHUHCIEHHA OCTaTKa BOXMI HeoBXOIUMO
3aMeTHTb MOMEHT, Korga 6ak NmyCcT. 9TOT MOMEHT HacTyma-
eT IocJe AJUTENbHOTO 0oT6opa BoAH U3 Hero. IIpu paBHOMep-
HO# paboTe HACOCOB €ro MOXKHO OXMEATh B HNEepHOL ¢ 19 no
20 yacoB, a OpH cTyneHyaTolf — ¢ 2 go 3 wacos. [lanee, npu-
6aByAs HJAH BHIUHTAS COOTBETCTBEHHO 3HAayeHHsA IPHTOKa
H pacxojna BOAH, MOXKHO OIpEeReJHTb ee OCTAaroKk B Oake
K KOHHIY Kaxporo yaca, TpebyeMbul#i peryaupywoimui o6bvem
Gaka paBeH HauGOJbIIEMY OCTATKy BOAbL B HeM. I10o naHHBIM
ta6a. I1.1, peryampyomuit o6bemM Oaka cocTaBiaseT: IpH
paBHoMepHO# pabore HacocoB — 19,16 %, a npu crynenua-
toff pa6ote — 5,2 %. Kax BuaHO, npu cryneHsaro#t pabote
HacocoB oO0beM 0aka sHAUHTEJIbHO COKDalLiaeTcs.

I'paduueckuit pacyeT BHIMOJHSAIOT C IOMOLIBIO HHTETPAb-
Horo rpa¢uxa BomonorpebaeHHss U NOJA4H BOABI HACOCAMH
(puc. 11.8). I'padux BomomoTpeGieHHs1 BHpaxkKaeTcsi KpH-
Bo# I, a rpadux nogauu (A/s CAydyas paBHOMepHOH paboThl
HacocoB) — npaMo# amHue#l 2. Peryaupyromu#t oO6bem 6Ga-
Ka paBeH cyMMe HauBOJbIIHX BEPTHKAJIbHEIX OTPE3KOB MelK-
Ay yKa3aHHBIMH JuHusmH. OH cocraBasger: 13,02+46,14=
==19,16 % cyrounoro pacxona. Peryampyromut o6beM pe-
3epByapa YHUCTOH BOABI IIPH OUHCTHBHIX COOPYKEHHAX MOXKET
OLITH ONIpenesieH COBMeleHHeM IpadHKOB pexuMa paboThl
HacocHol cranuuu [ u II nogwema (puc. I1.9). Peryaupyio-
Iy o6beM onpenensiercs HauGOJbIIEH M3 OTAEJBHBIX NJIO-
mageil a unu 6, obpasyeMpIx JHHHEH | pexuma paboTH
HacoCHO# cranuuy I mogvema u cTyneHuaroi JuHHeldl 2 pe-
XHuMa paboTe HacocHO! craHumu II noxmeMa.

B Tom ciyuae, ecnu rpaduKH NOCTYMJeHHA ¥ 0T6opa BO-
Abl OTCYTCTBYIOT, TO PeryAUPYyIOIHUHA 06beM MoxeT GhITh OII-
penesieH o creAywmei gopmyae:

Wy = Qeyr.max [t — Ky -+ (Ky— I)U(H/Kq\Kq/(K“—l) ]7

rie Qeyr max— PACXOL BOIBl B CYTKU MaKCHMAaALHOTO BOJONOTpebienus,
M3/cyr; Ky — OTHOUIEHHE MAKCHMAJbHOK YacoBO#l mojaun BOLH B pery-
JHPYIOUYI0 eMKOCTb MDY OYHCTHBIX COOPYKEHHSX HJAM B BOJOIPOBOXHYIO
CeTh C PEryJupyloIUlel eMKOCTBIO X CDeJlHEMY YaCcOBOMY PAacXoOAy B CYTKH
MaKCHMaJbHOTO BoAONOTpefienus;; Ky — KO3(dUUHEHT 4YacoBoil Hepas-
HOMEPHOCTH 0TOOpa BOMB H3 PEeryJHpYIOMmeH eMKOCTH WK CEeTH BOLOIpO-
BOJA ¢ peryJupyiouel eMKoCThbiO, OnpeleigeMOofl KaK OTHOIIEHHE MAaKCH-
MaJbHOI0 YacoBOro oréopa K CpelHeMY YacOBOMY DAcXOAY B CYTKH
MAaKCHMaJILHOTO BOLONOTpPEbIeHHA

[Toabsysace 310kt GopMyno#t, MOXKHO ompenenuTs TpeSye-
MBIH CyMMapHHA ©0beM BOABI IJIA IeJed PeryJHpOBaHHS
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no Bcemy o6bekTy. OH paBeH cyMMe DeryJHpylolux obbe-
MOB DE3€pByapoOB UHCTOH BOALI H BOJOHANOPHBIX OalueH.

Perynupylomuit o6bem, onpeieeHHbH mo J060My H3
pPACCMOTPEHHEIX METOJOB, HeTb3sd CYHTATh a0COJIOTHO TOY-
HBIM, TdK KaK HaMmMeueHHHH rpaduk pexuma paGoTel Haco-
COB sBJAeTCS AOBOJIBHO mnpubauxkeHHsiM. OH B npouecce
paBoThl CHCTEMBI NOABEPraeTcss KOPPEKTHPOBKe. Benencrene
HEeNPEPHIBHOTO H3MEHEeHHS BOXONOTpeb/eHHs IHuIpaBjuye-
CKOe COIpPOTHBJ/IEHHE CETH M JaBJeHHe B Hel TakXe H3MeH:-
10Tesi. B npouecce nonosHeHuss M cpaboOTKH pesepByapoB
HU3MeHAeTCsl ypOBeHb BOJAH B HHX. Bce 3TO NpHUBOAHMT K H3-
MEHEHHIO NOoJaud BOABl HAacOCaMH IO CPaBHEHHIO C IPeAlo-
naraeMoil. YTOUHeHHLI!l pexkMM palbOThl HACOCOB M Pery.ii-
pywoluit o6beM pes3epByapOB HAxXOAATCA IIyTEM pacyeros
COBMeCTHO! pabOTH HAacOCOB, eMKOCTEeH M CeTH CHCTEMbl BO-
jJocHabxenusi. PesaynbraThl pacyeToB u aHajus paboTw aeii-
CTBYIOIIMX CHCTEM IOKA3bIBAIOT, YTO Peryaupyoluufl ofb-
eM IIp¥ CTYHmeHuaToM rpaduxe paboTbl HACOCOB COCTABJSIET
2,5—6 9% cyTo4yHOrO BOJONOTpebJIeHHs,, a INpH paBHOMeEp-
HOM — 8—15 % u GouJee.

[TpoTruBONOXKAapHBIH pAacxon BOAbLI, KOTOPHIH JHOJIKeH
XpaHHTbCA B pe3epByapax, ONpefenseTcs U3 ycaoBHsA obec-
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TedeHHs] [OXKAPOTYIIeHHs H3 HapYyXHHIX THAPAHTOB, BHY-
TPEHHHX NO3KAapHHX KPaHOB H CIIENHaJbHBIX CPEACTB II0XKa-
pOTYIlleHHs (ec/au NOCJefHHe He HMEOT COOCTBEHHBIX pesep-
ByapoB). KpoMe TOro, B 3TOT pacXoi MOJXKHH OHITh
BKJIOUEHH O6beMH BOAL Ha HaMO6OJbIIHEe XO3AHCTBEHHO-
NUTHeBhle ¥ MPOU3BOACTBEHHBIE HYXKAB B NEPHOL IOXKapo-
TYLIEHU .

B 6akax BOZOHaMOPHHIX Galled NOXapHHIE 00bEM ompe-
nenserca us ycaoBus 10-MHHYTHOH NPOMOJIKHTENIbHOCTH TY-
IIEHHSA OJHOTO HapyXKHOTO W OLHOI'O BHYTDEHHEro IOXKapoB
IpU ONHOBpeMEHHOM HauGoJbllleM pacxole Ha JApyrue
HYX Bl

[Ipu npoxnagke BOALOBOZOB B ONHY HHTKY B pe3epBya-
pax, pacHoJoXKeHHHIX B HaCeJeHHOM IYHKTE, AOJKeH Xpa-
HUTbCS aBapuitHBIH 3allac BOARI Ha XO3SHCTBEHHO-THTbeBbIE
HyXaul B paaMepe 70 9, pacyeTHOro cpenHeCyTOYHOro BOZO-
norpebnenus, a TakXe Ha INPOH3BOACTBEHHHIE HYXKIB IO
aBapuHHOMY IpaduKy.

Ha BORONpOBOJHBIX CTAHUHUSX HOATOTOBKH BOJAL B €MKO-
CTAX JOJIXKeH COAepKaThbCs 3anac BOAH Ha NPOMBIBKY (DHIBT-
poB, a Takke Ha obecneueHHe TpeGyeMOro BpeMeHH KOHTaK-
Ta BOJH C peareHTaMH.

Fnaea Ill. PACYET CUCTEMBI MO AYH
U PACNPEJENEHKS BOAbI

§ 11. OBLLLASl XAPAKTEPUCTHMKA BOJOBOLOB
M BOLOMNPOBOAHLIX CETEH

BomoBoab B BOZONpPOBOAHEIE CETH IpeNHA3HAUYEHBl IS
TpaHCIOPTUPOBAHUs BOIAb K NorpeburensaM. OHH NOJXKHEL
obnanarb HeoOXOLUMOH CTENeHbI0 HafeXXHOCTH U OLHOBpE-
MeHHO YAOBJETBOPATH TPeGOBAHHUSIM SKOHOMHUYHOCTH, T. €.
OTBeuaTh MHHHMYMY IIpHBEIEHHBIX 3aTPaT Ha CTPOHTEJLCT-
BO M skcnayarauuio. Cobaonenue 3Tux tpe6oBaHUd JOCTH-
raercs NpaBH/IbHHM BLIOOPOM TPacCh BOAOBOJAOB H KOHGH-
Typanuy CeTH, Marepuajla H AHaMeTPOB Tpyl, pexuma HX
pabotuL.

BonoBonbl, kax @IPaBUNO, HOJNXKHEL IPOKJAABLIBATHCH
BOJIH3H JODOr ¢ yYeToM I'DaHHUI, 3eMJeNOJb30BAaHHS U CeBO-
060poToB. B cayuae KOTAa 3TO NPUBOAHUT K SHAUHTEIbHOMY
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VAJIHHEHHIO TPacchl, HEOGXOAHMO Ha OCHOBE TeXHHKO-3KOHO-
MHYECKHX pacyeToB 060CHOBATH ee HauepTaHue C yueTOM J10-
NOJIHUTENbHEIX PacxXoJOB Ha BpeMeHHOe MHCIO/Nb30BaHUe
B IIepPHOA CTPOMUTE]bCTBA IIOCEBHHX IION(afed M NOTPaBy
IIOCEBOB B cJydyae JHKBHuauuu aBapuil. [Ipu Br6ope, OTBO-
J€ M MCIIOJIb30BaHUM 3eMeJb IIOJ BOLOBOIL! HOJXKHEI COBJIIO-
natbcst OCHOBBI 3eMenbHOro 3axonogzarensctBa CCCP.

BonoBoan B npexmenax Tpacchl Liesecoo06pasHO NPOKJa-
IBIBAaTh Ha OTHOCHUTENbHO BO3BLILIEHHBIX OTMETKAaX MECTHO-
CTH C MHHMMAJbHBIM YHCJIOM HCKYCCTBEHHBIX COOpYyXKeHH#,
B MeCTaX, NHOCTYNHHX IJs 9KCIIyaTaldu K IIPOU3BOACTBA
peMOHTHEIX pabor. OHH MOTI'yT NPOKJIAABIBATHECA B OJAHY, ABE
u GoJiee HUTOK C YCTPOHCTBOM NepekK/JIOUeHUH MeXAy HUMH
H eMKOCTeH, yTO 32BHCHT OT TpeboBaHHi K ypOBHIO obecne-
yeHUst BOJOH notpeburenei.

BoproBoznsl nmo cnoco6y TPAaHCHOPTUPOBAHHSI BOXLBL MOTYT
OBITb KaK HANOPHBIMH, Tak H OesnanopHbIMH. TpaHCIOpPTH-
pOBaHUEe BOAK B HANOPHBIX TPYOONPOBOAAX MOMXKET OCYLIecT-
BJAATBCS  HacocaMi  (HarHeraTejbHble TPy6ONpOBOMEL),
a Tak¥e B pe3y/bTaTe PasHHUUBl Ibe30METPUUYECKOH OTMETKH
YPOBHS BOABI B HCTOUYHHKE H PACYETHOH Nbe30METPHYECKOMH
OTMETKH B MecTe Bomoorfopa. [TocimenHue BOXOBOABI Ha3bl-
BAIOTCSl I'DaBUTALHOHHEBIMH HANOPHBIMH HJH CaMOTEYHO-Ha-
* IOPHBIMH.

BesnanopHsle BOLOBOAL (rpaBUTALHOHHEE CAMOTEYHEIE)
paboraior HemosJHHIM ceueHueM. O6JacTb WX NpPHUMEHEHHS
yKe, yeM 06/1aCTb NMPHMeHEHUS HaOPHHIX BOLOBOMOB. Bo3-
MOXKHOCTb MX IPUMEHEHHS 3aBHCHT OT pAal3HUIL OTMETOK
HayaJbHOH M KOHEYHOH TOYEK NYyTH NOJayd BOIbI, pejbeda
MEeCTHOCTH, pacCToaHus nomauyd. EnuHuYHAsA CTOMMOCTb Ta-
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Puc. I11.2. Cxema passeTgreHHoll ceTU

KHX BOJOBOJOB MeHbllle, YeM HAaIlOPHBIX, HO YBeJHueHHe
NPOTAXKEHHOCTH HX Tpacchl, obecnmeunBaiomeil tpebyeMmnie
VKJOHBI, MOXKET BbI3BaTh 3HAYMTEJNbHOE yBeJHYeHHEe JJIHMHBI
BOLOBOLOB U COOTBETCTBEHHO HX OOWell CTPOHTENbHOH CTOH-
MOCTH.

Konpurypauus cetH 3aBHCHT OT (HOPMBI TEPPHTOPUH
o6beKTa, ero NJaHUPOBKH, PACNoJOXeHHs Haubonee Kpyn-
HHIX noTpefuTesefl BOAH, eCTECTBEHHBHIX M HCKYCCTBEHHBIX
npensATcTBUl, penbeda MecTHOCTH u T. A. CerH OnBalOT
KOJBIEBLIME K pasBerTB/JeHHbIMH. IIpennouyTeHHe OTAAIOT
KOJIbIIEBLIM CETSM, HMel(uM 60Jee BHICOKYIO HaXeXHOCTb.
OpnHako 3TH CeTH aBJAsioTca Gosee poporumiu. B amwobom cay-
yae MaruCTpPaay CeTH HOJKHbI OXBATHBATH BCIO TEPPHUTOPHIO
HaceJeHHOro nyHKra. Mx HanpaBJieHHe NOJXKHO COOTBETCT-
BOBATb HalpaBJeHHIO OCHOBHHIX NOTOKOB BOXbl.. HexkoTopeie
THIBI KOJbIEBHX ceTefl NpusBejenn! Ha puc. II1.1. Ha cxewme
II1,1, @ moka3ano Hanbosee NpPOCTOe pacHOJOXKeHUe JHHHA
CeTH. 3eCh PacMmoJIOXKeHVe y3ja NHTaHHS B HopMa TeppH-
TODHH, CHabXaeMOfl BOZOH, NO3BOJAIOT OrPaHUYHTHLCS He-
CKOJIbKMMH IJIaBHBIMH HampaBJeHHSMU Marucrpajedl BAOJb
ropoxa.

Ecau Teppuropus o0beKkTa HMeeT HEKOTOPOe paclliupe-
HHe II0 Mepe ylaJeHHs OT UCTOYHHKA, TO CHCTEMa OCHOBHHIX
Maructpaljied pasBerBJfgercsds COOTBETCTBEHHO ee KOHQUry-
pauuu (puc. 1I1.1, 6).

IIpu BHITAHYTOH TeppuTtopHu OOBEKTa, HampasJeHHe KO-
TOpPOH NepIeHAHKYJSPHO HAaNPaBJEHHIO NOJAYH BOJBI, KOH-
(urypanus OCHOBHBIX JIMHHH CeTH HMEET BHJ, NOKa3aHHBIA
Ha puc. 1I1.1, 8.
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B KOJBUEBHIX ceTsiX NOMHMO MAarHucTpaJteH, TpaHCIOpTH-
PYIOLIIHX OCHOBHBIe NOTOKM BOABl, HMEIOTCS IIeDEeMBIYKH,
npefHasHauyeHHBIE B OCHOBHOM AJISl MepepaclpenejeHus Bo-
Jbl MeXJy MarucTpassiMM NPH aBapUM Ha ONHOH H3 HHX.
Hanpuwmep, B caIyyae aBapHH Ha ydyacTke [—2 ero Marucr-
paau (cM. puc. IIl.1, a) BHIKJIOUAIOT M BOJA mepepacnpene-
Jsietcs mo mepeMmpiykaMm /—3 u [—4 Ha Apyrue MarucTpaJm.
Boxga OT MarucTtpasnbHOH CeTH K JOMOBBIM OTBETBJEHHMAM
M IOXKAapHBHIM THApPAHTaM [OJaeTcs IO paclnpefelHTeJbHOH
CeTH, NMPOKJaABBaeMON NOUTH MO KaXKAOH yJaHIe H IIPoe3ny.
Konpua, o6pasyeMble MarucTpaJbHBIMK JIMHUSAMHM H Lepe-
MBIYKaMH, KaK NPaBHJIO, HMEIOT yIJHHEeHHYIO QOpMY, BbITS-
HyTyI0 B HanpaBJeHHH OCHOBHOI'O INOTOKAa TpPaHCIOPTHpYye-
MOH BOIHI.

PassetrBiennrle cetu (puc. 111.2) B ornnuue oT KOJbIe-
BBIX JONYCKAIOT TPaHCNOPTHPOBAaHHE BOABl K NOTpebHTeNAM
N0 eIVHCTBEHHOMY HallpaBJeHM1o. ABapHsa Ha JoboM yda-
CTKe @ TOH CeTH NPHBOJHT K INPEKpalleHHIO NOJa4d BOILI
BCeM IIOTpeGHTeNsIM 32 MECTOM ee BO3HHKHOBeHus. [losTomy
pasBeTBJIEHHEIE CETH MeHee HaJgeXHbl [0 CpaBHEHHIO C KOJb-
ueBrMu. FIx npumeHenHe BO3MOXHO Ha OOBeKTax, HONYCKa-
JOILUX YIepepElB B MOojaye BOALI Ha BPpeMs JHKBHIAUHUM aBa-
puu. PasBeTB/eHHble C€TH NPHMEHSIIOTCS TaK:ke NPH yCTPOH-
CTBE€ TPYNNOBHIX CHCTeM BOmOcHabxXenus. HapexHOCTb
paboThl 9THX CHCTeM AOCTHIAeTCs IyTeM YCTPOHCTBa pesep-
ByapoB, COoepKaIluX 3HaYUTeNbHbEIe 3a14Chl BOHI.

§ 12, OTBOP BOJAklI MOTPEBMTENAMU M3 BOAONPOBOAHOM CETH

Ilocne ycranoBneHuss KOHQUIYpPAaUUH H IIPOTIKEHHOCTH
JIHHUH CeTH HaMeyaloT MecTa M BEJHYMHH NOfaiy K 0TGOpOB
Boxbl. B cootBercTBHU ¢ rpadukoM norpebreHust BOALI ¥ pe-
XUMOM palboTH BOAONMHTAaTeNeH ONperensioT pacXxoabl BO-
IH, [TOCTYIIAIOUIHE B CETh.

Kaprusa or6opa BOXE! M3 CeTH NOTPeSHTENsMH BecbMa
CI0XKHA, YCTAHOBHTL €€ B NOJHOM oO6beMe NpaKTHUECKH He-
BO3MOXHO. PeasbHas xkaptuHa 3abopa BOAB MOXKeT ObIThb
npeacraBieHa JHIIb AJis1 0OOBEKTOB, HMeoWyX HeboJbLIOe
yHucJa0 norpebureneil. M3 ropoacko#t ceru Boay mOaydarT
yepes BBOALI, IpUCOefNHEeHHbIe B OOJBIIOM YHCJIE K paclpe-
JenuTeJbHOR ceTH. KoandecTBO BOAB!, NOCTyHamlued K Io-
TpebuTENISIM 4Yepe3 KaXKIBIH BBOJX, 3aBUCHT OT YHCIA KHTe-
Jgefl B moMe, ux obpasa *XKH3HU H MHOTHX JPYTHX ($axkTOpOB.

PaccmorpuM oxuH u3 yuactkoB A—I pacnpenenurens-
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Puc 1113 Cxema orbopa 8006t us ceru

noft ceru (puc. I11.3). Ilom ywactkoM ceTH NOApasyMeBaeT-
Cs JIMHHSA, OFPaHHUYEHHas JByMs y3aamu cetu. Mexny tou-
kaMi A u [ B oTHenbHBIX Mecrax ot6opa nabJrogalorcs pas-
JUYHBIE IO BEJHYHHE PACXOAB! §,. DTO XK€ XaPaKTepHO H IJA
BCeX OCTaJbHHX YUYacTKOB pacnpepenureneil ceru A—D5.
Jlunusi A—B MoOXeT NIUTATh BOAOH He TOJBKO BBOJAH, HO
H NPHCOeIHHSIeMble K HeH paclpelelHTe/IbHble JHHHH, TPaH-
CHOPTUPYIOMINE pacXoAnl (.. YUHTHIBasg, YTO (PAKTHUECKH
oT60p BOABI H3 CETH NMPOHCXOAMT B OrPOMHOM UHCJIE TOYEK
C HEeHW3BeCTHOH H HeNpepbIBHO MEHSIOLIEHC S HHTEHCUBHOCTBIO,
JJIsE pacueTa CHCTeM paclpeneseHMs BOAB HpHMeHSeTcCs
ynpowmenHas cxema. OHa nmpenycMaTpHBaeT, 4TO MO aBae-
Mast B CeThb BOJAa pacxOofyeTcsl paBHOMEDHO IO ee HIJuHe.
Pacxopn, npuxonsiuiica Ha eIUHHNY IJIHHBL CETH, HasulBa-
etcsl YAeJdbHBIM pacXofoM. B cyMMy paBHOMepHO pacmpefe-
JIeHHBIX DAacXOJOB He BKJIOYAIOTCS KPYNHbIE COCPENOTOYEH-
HBle PACXOABl, K KOTOPHM OTHOCATCH PacXoABl BOAB! OTHAENb-
HBIX KPYNHBIX NPEATPHATHA ¥ IPOTHBONOXKAPHEIE PAaCXOJH.
YIenbHHHA pacXon gyy ONpelessaioT no hopmye

gyn = (Q — Qcoep)/El,

rie Q — ofwui pacxol BOKBL CETbIO, J1/C, Qcocp — COCPEXOTOYEHHHIE pac-
XOJB HA NPOMU3BOACTBEHHble HYXKJAbl KPYNHBIX NpeANpHATHH, NpOTHBONO-
JKapHele pacxonsl, a/c, Xl — cymMMapHas NAHHA JHHHAH, pasBONALIHX BO-
ny, M

B cymmy pauH E/ He BXOAAT NJIMHB JUHHA BOJZOBOAOB
M ceTel, TPOXOASAIINX IO He3acTPOEHHON TePPUTOPHU, KOTO-
pble He OTAANT BOAYy NOTpeOUTENnsM N0 NyTH. YIeNbHHHA
pacxox MeHseTCsd C M3MEHEHHeM peXHuMa BO}IOHOTpeﬁJIEHPIH
H IUIOTHOCTH HacejeHus. Ecim BCIO BOXONPOBOLHYIO CeThb
paséuTb Ha y4YacTKH, TO CYMMapHBI# paBHOMEDHO pacupe-
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Puc. 1114. Pacnpedeserue pacxodos N
no daure yaacTka ceru o~

R
S5

Grp

JeneHHBH pacxop 6GymeT paBeH CyMMe pacXOhoOB IO BceM
yyacTkaM. Pacxos BOIB KaXABIM YYaCTKOM HashlBaercs
nyTeBeIM pacxogoMm. OH paBeH:

Qu=¢gyn .

CyMMma Bcex NyTeBHIX H COCPEROTOYEHHBIX pAacXONOB paBHA
IOJIHOMY pacxolly @ B pacyeTHBI MOMEHT BpEeMEHH.

Kaxxamfi yuacTok ceTH, KpoMe NyTeBOTro pacxoga Qp,
IpOIyCKaeT TPAH3UTHBIA pacXoA (rp, HEOOXOAUMEIR A IH-
TaHHA NOCTeAVIoOIHX yuyacTKOB. IIpu 9TOM pacxox B HayaJe
y4acTKa COCTaBHT Qn+Qrp, 2 B KOHUE — Qrp. Takum o6pa-
30M, TPAH3UTHEI pacXon NOCTOSHEH JJs BCeX ceueHuil pac-
CMaTpUBAaeMOro yvyacTka. I'paduyeckas HHTepPIpeTamus
STHX pAacXOJOB Ha YYacTKe CeTH IOJNHHOH [ NpHBeJeHa Ha
puc. 111.4.

[Ipn ruopaBiIHYeCKOM pacueTe CeTH NePEeMEHHHH myTe-
BOH W IIOCTOSHHBIH TPAH3HTHBIH PacXOAbl 3aMeHSIOTCA HeKO-
TOPBLIM pACUYETHHIM 3KBHBaJeHTHHIM pacxoiom. Ilpu Takoi
gsaMeHe IIOTePH Hamopa B JHHHHU CETH, ONpeJeNeHHBE IO0
pacyeTHOMY pacxoay, 6yAyT paBHBI OTEPSIM, BEIYHCJICHHBIM
0 IyTeBOMY H TPaH3UTHOMY pacxomaM. JTO YpesBHYaHO
yIpoIaeT NpOBeZeHHE pPacyeros.

PacuetHsi#t pacxo Qp yyacTKa, HMEIOIIEro nyTeBod pac-
xon Qn M TpaH3uTHEH Qmp, MOXKeT ObITh BRIYHCJIEH 10 Gop-
MyJie

Qp = QTp —+ aQy,

rie o — ko3¢ duLHenT, 3aBUCALME OT COOTHOWEHHSI TPAH3HTHOTO H Iy-
TEBOTO PACXONOB YYacTKa H H3MEHSIOIIHACH OT 0,5 no 0,58.

Kak mnpaBuino, kosddHIHEHT « INPHHAMAEeTCs pas-
geM 0,5. Torna

Qp = Qrp + 0,5Qn.

B npakTuke pacueToB OOGBIYHO NYTEBHE PAacXOABI 3aMe-
HSIOT TaK Ha3blBAeMBIMH Y3JOBbIMH pacxomamu. ITyctb He-
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Puc. 111.5. B3aumocsass mendy TPAHIUTHbIM, NYTEBbIM U Y3A0BbLIMU pac-
xodamu

KOTOphIfl - yuacrok cetu (puc. I11.5) umeer myresoit pac-
x0f (Qn)n. TpaHsuTHHH pacxoi Ha npeabAymieM n—I-M
Y4acTKe paBeH CyMMe IyTeBOIO H TPAH3HUTHOI'O DAaCXOXOB
IaHHOTO n-TO y4acTKa:

(Q'rp)n—i = (Q'rp)n + (Qu)n-

Te e pacuerHble pacxoasl OyAyT MOJy4YeHHl, eCJH pas-
6uth myteBodl pacxox (Qu)» momosam u otrHecTH 0,5 (Qn)n
B HavyaJbHYIO H KOHEYHYIO TOYKH pacCMaTpUBAEMOTI0 y4acrt-
ka. [Ipu Takoil cxeMme oTHauu BOABl PacueTHHH pacxoj AaH-
HOTO yuacTka OyneT TakHM Xe:

(Qp)n = (Q'rp)n + 0,5 (Qn)n-
Ot60p BOAB B M0GOM y3Jie ceTH MOXeT OBITh ONpeneseH
o ¢opmyJe
g=10,52Qy,

T. €. COCPelOTO4YeHHBI OT6Op B y3Je CEeTH paBeH MOJyCyM-
Me NyTeBBhIX PACXOXOB BCEX YUACTKOB, MPHMBIKAIOWHUX K NaH-
HoMy y3ay. [Ipu aToM pacueTHble pacXOJbl YIaCTKOB PaBHBI
WX TPaH3UTHHIM pacxopaM. [lociexnHune omnpenensior B co-
OTBETCTBHH C IIPEJBApPUTEJLHEIM MOTOKOpAaclpeje/eHHeM
BOJBI IIO JIHHUSIM CETH.

Kak yxkasmiBajioch, ynpoljeHHas cxeMa oT60pa BOXB! H3
CeTV HIeaNu3WpyeT peanbHy0 KapTHHY ee paborw. J[Ipy-
UM yOpOLIeHYeM IPU pacueTax fBJAeTCs AONyIleHHe O He-
3aBHCHMOCTH BEJMUHHBI Y3JOBBIX OTGOPOB OT JaBJjleHIs B ce-
TH, T. €, Y3JOBHIE OTGOPBI CUHTAIOTCS (PUKCHPOBAHHBHIMH. DTO
OOBSICHAETCS NPAKTHUECKOH HEBO3MOMKHOCTHIO yuyeTa BCex
¢ akTOpCB, BAHAIOUINX HA BeJIHYHHY O0TOOpa BOAB! B KAXKJOM
y3je. ¥Y3/bl, B KOTODHIX YYHTHIBAIOTCSI HAMOPHO-PACXOAHbIE
XapaxTePHCTHKH, Ha3hBaloTCsl HeGHKCHPOBAHHBLIMH.
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§ 13. ONIPEAEJNIEHME [MAMETPOB TPYBOMNPOBOQHLIX JNIMHWA.
NOCTAHOBKA 3AHAYM

[Ipn pacuere BOZOBOLOB U BOAONPOBOIHBEIX CETEH IPHUXO-
JUTCS peumaTh 3ajauy no Buibopy muamerpos Tpy6. Ee pe-
IIeHHe OCHOBAHO Ha OTBICKAHHM TPYOONpPOBOLOB TaKHX IHE-
MeTpOB, HCHOJb3OBalHe KOTOPHX OfecrneuuBaeT MUHHMaldb-
Hble TpUBeneHHble 3aTpaThl Py Ha CTPOUTENBCTBO Poy
H 3KCIITyaTauuio Psx 3a pacueTHbI CPOK T ok.

B ofmem Buie npuBeieHHBIe 3aTPAaTH MOIYT OBITH Npex-
CTAaBJIEHBl CJAEYIOWHM 06pasom:

Pnp = PGT/T0K+PBH'

Besnnunna P., onpelfeisieT CTOUMOCTb CTPOUTENLCTBA BO-
JONPOBOAHBIX JIHHHHA. ODKCNJAyaTalHOHHEE 3aTpaTh Py
IpencTaBaAsioT co60f cyMMy ABYX COCTABJSIOUIHX: CTOHMO-
CTH 3JIEKTPO3HePruH P,;, 3aTpauHBaeMOH Ha INPEONOJIEeHHE
notepp Hamopa B Tpy6ax u noabeM BOAH Ha Tpebyemyio
reOMeTPHYECKYIO BBICOTY, a TakxKe 3aTpaTr P,, ompeneJsiio-
INMX CTOMMOCTbL PEeMOHTHHIX pabOT W OTYHCJIEHUH HA amop-
TH3anuio. Benuunna P, NpuHHMaeTcs Kak HEKOTOPHIE Ipo-
IEHT R OT CTPOUTENBHOH CTOUMOCTH Per, T. €.

RPCT._
100
Torna
Py Per R ( 1 R
ap Ton + 100 + Pyn cT Tox+ 100)+ kR

W3 ruapaBayky HM3BeCTHA B3aMMOCBf3bL MEXAY NHAMET-
poM TpybonpoBoaa d U TPAHCMOPTHPYEeMBIM pacxoxoM Q:

Q= wv=rnd?v/4,

rje O — NJAONIAAb NONEePeyHOro ceueHus TpyObu; d — AuameTp TPYOH;
U — CKOPOCTb ABIJKCHHS BOJHI

Ilpn pacuere mo coofpaxeHHsIM HamexxKHOCTH 3alaeTcs
npeiBapHTeNbHOE NOTOKOpacnpenesense, DosToMy pacxon @
B JIMHHH CYHTAeTCsd H3BeCTHHIM. I3 mpuBeneHHOHR opMyaH
cjiefyeT, 4TO yBEJHUEHHe CKODOCTH IPHBOJLHT K yMeHbule-
HUIO AuraMeTpa TpybonpoBozaa U, Ha060pOT, YBEJNHUEHHE AU a-
MeTpa NPHBEJET K YMEHbIUEHUIO CKOPOCTH ABHIKEHHS BOIHIL.
To u gpyroe oxasbiBaeT BJHsSHHE Ha IPUBEJEHHBIE 3aTpaThl.
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a ) Puc. 111.6. Xapax-

- Tep USMEHEHUR npu-
Pop =F B+ Pox ) Pop = (Br s Pox) eegeunbzx sanaf 8
pynKyUL  CKOPOCTU
(a) u Ouamerpa

(6)

Aox

[ToTepu Hanopa B HanoOPHEIX TPyOONPOBOAAX MOTYT OHIThH
onpefeseHnl o GPopMyJaM THAD aBAHKH:
2 [ QP

h=~% .
2gd g am

h=h

rae A H k-—gosdoHunenTH noTeph Hamopa (k=8A/gn?); l— nnuHa
Tpy6ONpOBOAa; P M M — NMOKA3aTelb CTENeHN NPH PacXofe H RHaMerpe;
g — yCKopeHHe CBOGOJHOrO MajeHHs.

C BO3pacTaHHEM CKOPOCTH ABHXKEHHA BOILBI B pr60IIp0-
BOJe TOTepH Halopa pacTyT. TO NPHBOAMT K yBeJHUEHMIO
TpeOyeMOA MONJHOCTH HACOCHBLIX arperartoB, IOJAIOLIHX
BOLY:

__QHo+h)
102y !

rae Hy,— reoMerpudeckas BbicoTa mofbema BoAsi; 1) — KIIH macocumx
arperaTos

B pesysnbTare pacTyT 3aTpaThl SHEPTHH Ha NOIBEM BO-
Il Psp. OZHOBpEMEHHO C yBeJN4YeHHEeM CKODOCTH U MpPOHC-
XOIUT yMeHblleHHe Tpebyemoro nuamerpa 4 Tpyb ais TpaH-
CHOPTHPOBAHHA pacxoxa Q, a cl1ex0BaTeJbHO, YMeHbLIaeTCH
CTPOHTENbHAA CTOUMOCTb Tpybonposoxa Per.

[IpuBeneHHas CTOUMOCTL MOXKeT ObIThL NPEJCTaB/leHa KakK
B (YHKIIHH CKOPOCTH U, TaK H B (pyHKHUH xuaMerpa d. Xa-
paxTep H3MeHEHHs BeJHUYHHH Prp H e€e COCTaBJAIOLIHX
Per(1/Tox+R/100) 1 Poy B PYHKUMH YKa3aHHBIX BeJHYHH
npusefied Ha pHc. II1.6. Cxopoctb H gHameTp, OTBeuaroIIHe
MUHEMYMY IDHBENEHHBIX 3aTPAaT, ONPENeNSIOTCS HaHMeHb-
LIUMH OPAUHATAMH KPUBLIX Prp.

OKOHOMHYECKH HauBHTIOJHeHIHe XHAMETPH BOXOMNPO-
BOJHOH CeTH MOryT ObITh HalilleHbl aHaANHTHYeCKH OJS JIOo-
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6b1X KOHGHUrypauuii ceTy ¥ ycaoBHH nutauud. [Ipu atom 3a-
Jaya TEeXHHKO-3KOHOMHUECKOro pacuera MOxKeT ObITb IO-
cTaBJeHa pasauyHo. [Ipuw nomaye BOO® HacocaMu, Hamnop
KOTODBIX He U3BECTEH, pacueT CBOAUTCA K ONpedeJeHHUIO JHa-
MeTpoB TpyO, NpH KOTOPHX 3aTPaThl HAa CTPOUTENbLCTBO U 3KC-
IIyaTanuio BONOMPOBOJHHIX JUHHMH M HACOCHOH CTaHIHH
6yNyT MHHUMAJbHBIMY 32 PACUETHHIH CPOK.

Ecnmu pacmonaraeMelfi Hanmop B CHCTeMe 3ajmaH, TO 3a-
Jaya TeXHHKO-5KOHOMHUECKOTO pacuera CBOLHTCS K OTHICKA-
HHIO TaKHX JUaMeTpoB TpyOONpOBOAOB, NPU KOTOPHIX CTPOH-
TeJbHASl CTOMMOCTb CHCTEeMBl 6yier MHHHMaJbHa IIPH YCJIO-
BHH MOJIHOT'O M3PacXON0BaHUs STOr0 HANOpa Ha NMpeoJoJeHHe
THAPaBJIMYECKUX CONPOTHBJIEHHHA JHHUHA CETH H BOZOBOMIOB.

§ 14. HAXOMAEHME SKOHOMMUYECKU HAMBBLIFOQHEHLUMX
OMAMETPOB BOJOBOJOB

Be3 3apanHoro Hanopa B TOo4Ke nuTaHua. Paccmorpum
3ajavy 0 OTHICKAHKIO AUAMETPOB YyUacTKOB BOJOBOJOB, INO-
JaloWKX BOAY OT HacCOCHOH CTaHUMH B pesepByap, pacrnoJo-
XeHHbIE Ha BeicoTe Ho. Ilpu ABHIKEHMH BOIBI IPOHCXOZHUT
JACTUYHBIA ee 0T060p B pAXe NOPOMEXYTOYHHIX TOUeK
(puc. I11.7).

s HaxoXIeHHs 3KOHOMHUYECKH BHIOJHHX AHAMETpPOB
HeOOXOAUMO COCTaBJsIoOIINe QYHKUHMH NPHBENLEHHBIX 3aTpaT
BbIpA3UThb Yepe3 I'UApABJIHYECKHEe H SKOHOMHYECKHE 3aBHCH-
mocTH. Torga ansi yKasaHHOH CHCTEeMB! NpuUBejeHHbIe 3aTpa-
ol Ppp OYAYyT HMeTh CAEAYIOWME BHI:

Pap = | — 4+ —— '5‘ bd%) |
ap = Tox 100 a—l(a_!— ik) ik+

q?k

+ P Hy+ 31 | Q

ik
rie R — exerofHvle OTYACJEHHS Ha AMOPTH3ANHIO H PEMOHT B NPOLEH-
TaX CTPOUTENLHOM CTOHMOCTH BOAOBONA; X ~ 3HAK, ONpeleNsioliui NoJ-
HYIO CTOMMOCTb CTPOMTENbCTBA BOJOBOAR; a--bd%, =c¢ — smmupuyeckas

3aBHCHMOCTD JJIS ONpeNeNIeHUs! CAHHHUHON CTOHMOCTH CTPOHTENLCTBA BO-
ZONPOBORHOH NUHMH; dix M lip — JMAMeTpP M AJIMHA OTZENbHBIX YUYACTKOB
]

ik
BOLOBOAA; Ek——-m— lix — cyMMa nmoTepp Hamopa Ha YYacTKax BOJOBOZA;

ik
gir — PAacXojJ BOJBl ydYacTKa BOJAOBOJA; Q — NOAHHIA pacxoj, MoCTyna-
IOUHH B BOXOBOJ.
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Puc. I11.7. Cxema TPARCROpTUPOBA-
Hua 80del no 8000800y

-

T
=24 g/
Benuupny P HaxomdaT no ¢opmyJae
365246y
~ 102q °

rae § — croumocts | kBT.9 sexrposHepru, norpebaseMoil HaCOCHBIMHU
arperaTaMi IJsg NOAbeMa BOAB; Y — KO3(HIHEHT HepaBHOMEPHOCTH
PacXof0BaHUA 2HePrHy Ha noAbeM BOALI B TeHeHHe PacyeTHOro nepHoOAa,;
1} — oGwuit KIII nacocHofi cTaHUHH.

[TepBhifl yeH B BbIpaXKeHHH NPHUBEAEHHHIX 3aTpaT olipe-
HeJisieT exXKerogHbie OTUHCJIEHUS OT CTPOUTEJNBHOH CTOHUMO-
CTH BOJOBOAA; BTOPOH — 3aTPaThl Ha 3KCHJyaTaluio, CBA-
3aHHYIO C pacXOAOBaHHEM 3J/I€KTPOSHEPIrHUH.

J 8 OTHICKAaHHA ONTUMAJbHBLIX 3HaueHHd d,, KaxKIoro
y4acTKa BOAOBOAA HeOOXOAUMO (YHKUUWIO NPHBELEHHBIX 3a-
tpat Pnp nmpoaudQepeHupoBath no d,, U NPUPABHSATL Hy-
J10. B pesyabTaTe nosydum

1 1 B8
di b= 306+m Qa+m q%{ﬁn ,

3[eCh SKOHOMHYecKHA dakTop 3, paBHBIA:
87608vkm

lOQnocb( : -f-i)
Tox 100

3 =

XapaKTepH3yeR YCJAOBHA CTPOHTENbCTBA M 3KCIIyaTALHH
CHCTEMH BOIOCHAOXKeHHs.
JJs BomoBOoma ¢ OXHHM Y3JOBBIM OTOOPOM B KOHIIEBOH
TOUKE
1 1+8
gin=Q; dgp = 3*Tm Q™

Brluyc/eHHbId SKOHOMHYECKH HaHBBIMOJHeHWIHE  jxHa-
MeTp, Kak NPaBHJIO, He COOTBETCTBYeT O/aMXKaHuleMy CTaH-
DapTHOMY AuaMerpy TpyO, BHINYCKAEMbIX INPOMBIIIIEHHO-
cTeio. [Ipm Hcmosb30BaHMK TPYO CTaHAapTHHIX AHAMeTPOB
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Puc. 111.8. T'pagpux onpederenus «npedervhsixs pacxodos

NpUBEJEHHEIe 3aTpaThl TeM 00Jblle, yeM 3HAYMTEJbHEe OT-
KJOHEHNHE MPHHATOr0 COPTAMEHTHOro JuaMerpa OT OINTH-
MaapHOro. IS BO3MOXHOCTH BhIGOpa HAMBHITOJHEHLIMX
CTaHXAPTHBIX AMAMETPOB HeOOXOMUMO HAHTH 3HAYCHHS «IIpe-
JNENBHBIX» PAacXOAOB, IIPH KOTOPHIX NpHBENEHHbIE 3aTPaThI
Aast Tpy6 GamMKaHIIMX cCOpTaMeHTHRIX [UaMeTpoB 6yayT pas-
HOLlEHHBL. X HAXOASAT NyTeM CONOCTABAEHHS eJHHHYHLIX
NpHBEAEHHEIX 3aTPaT A4 IBYX TPY6 CMEXHHIX IO COPTaMeH-
Ty AMaMeTpPOB.

I'pacdux s onpeneseHus npelefbHBX PacxoqoB IpHBe-
aeH Ha puc. I11.8. TIo ocu opaMHAT OTJOXKEHBl OTHOLIEHHS
IpUBEIEHHDbIX 3aTpaT Ppp AJAs TPYO CTaHRAPTHOTO AMaMeTpa
K OPHBEIEHHBIM 3aTpaTaM Pupp.onr O TPYO ONTHMAJNBHOIO
aHaMerpa; o ocH abcuuce — 3HaveHus pacxoga Q. Kaxno-
My COpTaMeHTHOMY nuaMeTpy dy, do B T. J. COOTBETCTBYeT
onTHMaJbHOe 3HaueHue pacxoma Q. ., Q. H T. L., NpH KO-

TOpoM Prup/Prp.onr==1. TOUKE nepeceyeHHss KPUBLIX ONpele-
JISIIOT TPAHMIUBI 1e7ecO06pasHOCTH (mpeebHble PaCXOIb):
anen ~ KJasa auamerpos d' u d”, Q. — AL AHaMeETPOB
d”und’” urt A

B npakThHke pacueToB HOJB3YIOTCS TabJauuaMHu IpeneJb-
HBIX pacxonoB, B KOTOPHIX AJs TPy® KaxXAoro AHaMmerpa
yKa3aHbl BepXHAS H HHXKHAS IPaHHLLl enecoo6paslocTd X
HCIONb30BaHKsg. 3TH TaGJuubl COCTABJAIOTCS LJs Olpene-
JIEHHBIX 3Ha4yeHHH 3KOHOMHYecKoro ¢akropa I [lasg Bo3-
MOXKHOCTH IIOJIB30BAaHHA 3STHMH TabauuamMu HeOOXOZHMO

61



-3
-~
[
§ u
S x
[y
u
N S
B g @‘
7L //////////{M o
“‘ s

Puc. 111.9. I'pasurayuonnsiil Hanoproiti 8000800

NpeIBapHUTENbHO BHIYMC/IHTH <«IPHBEJeHHBIH» pacxoj Ha
KaXJOM pacueTHOM yJacTKe

1
—_— 3
Jup = 4ik (3/‘9T)1+B =~ 4,k 1/.3/3'1‘ s

rAe @i — PacXoX BOJIH, NpoTeKalomeld NO y4acTKy; I — 3KOHOMHYECKHH
(axTop, onpejesieHHBIA I/ KOHKDETHHX YCJOBHH CTPOHTEJLCTBA H 3KC-
nayatauuu; 3 — IKOHOMHYeCKHH (PaKTOp, OPHHATHH NPH COCTaBJIEHHH
TabJHIbl IpedeNbHbIX PacXoloB.

Ipu 3apaHHOM HauasibHOM Hanope. Takas 3ajgaua o6bIY-
HO BCTpeuaercs IpH pacyere IPaBHTALHOHHHIX (caMoTeu-
HbIX) HanmopHuix BogoBomoB (puc. IIL.9). B atux cucremax
BOJAa 1O TPyGONpPOBOLY TPAHCIOPTHPYeTCA B pe3yJbrare
pasHULEl he30MEeTPHYECKHX OTMETOK YPOBHS BOABI B HCTOU-
Huke [1yc-=Hp u B MecTe or6opa Bognl [Ig=2y+ Hcs. Pac-
nojaraeMblfi Hanop H, KOTOpHH [JOJXeH OBITh H3pacxono-
BaH Ha IpeojoJieHue THADABJIHMYECKHX NOTepb 2h,,, paBHSA-
eTca:

H=Hp— (Hep -+ 2n) = Zhy.

Ecnu Ha BOHOBOJe HMeeTCs HECKOJBKO Y3JOBBIX OT6O-
POB, PachOJIOXeHHbIX N0 ero JJIMHe, To COO/I0feHHe MpHBe-
JIeHHOT'O paBeHCTBA BO3MOKHO IPH COYETAHHH HA yvyacCTKax
Tpy6ONpOBOROB pa3iuyHblx gHaMeTpoB. ONHAKO TOJBKO Of-
HO M3 HHX OTBeyaeT MHHUMYMY CTPOHTENBHOH CTOHMOCTH.
Hafizem 310 pemienue. [lomcraBum B dopmysy KoTepb Ha-
mopa

af
hip =k —— L
7]
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BHIpaXeHHe 3KOHOMHYECKH HauBHTIOAHeHIIero AnaMeTpa

1 1 B
3%+m ch—!—m qf;e—}-m .

dik ==

B pesysnbTaTe NOJYYHMM BbIpaXKeHHe AJA ONPeNEIeHHs 3KO-
HOMMYECKH HauBBITOAHEHIIMX MOTEPh HANOPa Ha ydYacTke

Bop = q?k lzk . qu lzk .
th = rir;a - _m__mB -
oc—}-m a-}-m 9
Q q.r %L m
_af
otm
— kq " lzk
m m
Qm 3a+m

Torna cymma norepb Hanopa Io BCeM y4acTKaM BOJOBOAA
COCTaBHUT:
ap
k2q°‘+m

Zhin = _m_ _m_
QOL+m aa—}—m
U3 paBenctBa H=23A,, MOXHO ONpeNeNIHTb S5KOHOMHYeCKHI
¢akTop IAA JNAHHOTO CJy4ast:
B
zqoc—}—m

9 = .
Q

Torna SKOHOMHYECKH HAaWBHIOAHEAIIHH nuamerp IpaBUTa-
LIHOHHOTO BOJOBOAA MoXeT OHITHL Ha#aeH mo dopmy.e

B aB 1B
o= (4 1)

§ 15. ONPERENEHNUE NOTEPb HANOPA B BOAONPOBOAHLIX
TPYBAX

ITorepu Hanopa npu ABHXXEHHH BOAH MO Tpy6am mpomnop-
IHOHA/ILHBI HX [JIHHe W 3aBHCAT OT AHamerpa TpyOD, pacxoma
BOAHR (CKODOCTH TEYeHHs), Xapaxrepa M CTeNeHH LIepOoXo-
BaTOCTH CTeHOK TpyD (T. e. OT THIA H MaTepHana Tpy6) u or
00J1acTH THApPaBJHYECKOro pexuMa ux paborel. OCHOBHOH
dbopMyofi MHXKeHEpHOH TrunpaBiAHKH, CBS3bIBaloliefi Bce
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YKa3aHHbLIE XapakTepPHCTHKH, aBasfercsa ¢opmyna apcu—
Befic6axa
2
Lin Uik
din 2¢
rae h.» — NOTepH Hanmopa ydacTka; A — KOIQOHIHEHT THADABAHYECKOro

CONPOTHBJEHHS 3TOTO y4acTKa; [lix H dip — JUIMHZ H JHAMETD TPYOul
y4acTKa; U,r — CKODOCTb ABHIKEHHS BOABL B TPYyOe; g — YCKODeHHe CBO-

60aHOr0 NaJeHus.

Ons pacyeroB BOAONPOBOAHBIX CHCTEM y}loﬁﬂee Mo;ud(pn-
Kalldd 5TOH (opMyJIH, B KOTopoﬁ CKOpOCTb 3aMeHeHa pac-
XOA0M:

hik

9k Lk

m

ik
rie k — ko3GGUUHUEHT; §,» — PACXOA BOAB HA Y4acTKe; m — NMOKa3aTenb
CTeNneHH

O6e npeacraBneHsEsie GOPMYIbl ABAAIOTCS YAaCTHBIM CJY-
yaeMm (IOpPH HaNODHOM [BHXKEHHH B Tpy6Gax) 6oJiee oObuieit
(hopMyJiBl, OXBATHBAWOWEH CJaydyau HalOPHOro u 6e3Hanop-
HOrO JOBHIKEHHS B KaHanax u Tpybax:

v=CVR;,

rie C — xo>dduunent lesn; R — ruapaBanueckuit pajauyc; i — CHApAB-
JHYECKHUH YKJIOH.

Koabodunuenrs A, £ 1 C HMeiOT OZHHAKOBYIO NPUPOLY
H CBA3aHBI CJeAYIOUMMHA COOTHOMIEHIHAMHY:

hip =k

2
8 c2
8 1
k= o A= 06 >
gn® n? C?

Ilpu pabote Tpy6 B 0BsaCTH KBagpaTHYHOIO COIIPOTHB-
JIeHHS! 3HaueHHsI 3THX KO3(Q(HUUHEHTOB 3aBUCAT TOJbBKO OT
JuaMeTpa U IepOXOBAaTOCTH UX. B 3To# obsacTH, KaxK moka-
3anu onwlTH, nposenennsie B0 BHHUU BOIATEO (nox pyko-
BoacteoM @. A. IlleseneBa), paboTaroT HEHOBHIE CTAaJbHbIE
M 4yTyHHBle TPYOBl NPH CKOPOCTH IBHIKEHHS BOXB V==
=1,2m/c.

Ilpu pa6ore Tpy6 B mepexomHoi obnacTn Typ6yJaeHTHOrO
pexuma (IokBaapaTHyHoH obsactu) sHaueHus A (kB u C)
3aBHCAT OT AMaMeTPa M LIEPOXOBATOCTH TPyO, a Tak¥Ke OT
uucsaa PeiHonbica, T. e. OT cKOpocTH (MM pacxojga) MpH
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JNaHHOM AMaMeTpPe M OT BA3KOCTH XUAKOCTHU. B sToft obaa-
CTH pabOTalOT HEHOBble CTa/jbHble M UYyTyHHbe TPYyOBl IpHu
ckopocTH v<C1,2M/c, a TakXe HOBbIe MeTaJlIHUeCKHe H ac-
6ecToueMeHTHEBEe TPYOB! IPH NPAKTHUECKH BCEX HCIOJb3ye-
MBIX CKODOCTSIX [ABHKEHHS BOZHI.

Ilpu pabore Tpy6 B 0OJIACTH «THAPABJIHYECKH IVIAJAKHX»
3HAYeHHs YKa3aHHHIX K03 (HIIHEeHTOB 3aBUCAT OT AHaMeTpa
Tpy6 ¥ uncna PefHOJbACA H HE 3aBUCAT OT UX LIEPOXOBATO-
cTH. B 370l obsactd paboTArOT MJIACTMACCOBBIE U CTEKJISH-
Hble TpYyOHL.

BrnsiHve 1mepOX0OBaTOCTH BHYTpeHHEH NOBEPXHOCTH TPYO
Ha UX THAPABJHYECKOE CONPOTHBIEHHE YIUTHIBaeTesl pa3jiny-
HBIMH 5MIIHPHYECKHMHU (OPMYyJiaMH, BEIBeLeHHBIMH AJIS TPYD
pPasHBIX THIIOB HJIH Ha OCHOBE SKCIIepHMEHTa/JbHHX NaHHBIX,
HWIH C HCIIOJAb30BAHHEM HEKOTOPBLIX UHCJIEHHHIX XapaKTepH-
CTHK HIepoxoBarocTH. Uucio pasnuuHbIX pacueTHHX ¢op-
MyJ, NpPenJOXKEHHHX IJIS ONpeneseHHs KO3()QHIHEHTOB A
(B u C), Becbma Benuro. B CCCP wupokoe pacnpocTpaHe-
Hue nonyuun# dpopmynast ®. A. Illesenesa.

Hcxona us toro, yro IOTepPH Hanopa A TpONOPLHOHAab-
HH JJIHHE BOJOIPOBONHOH JHHHH, MOXKHO NOTEpH Hamopa
Ha eIHHHIY AJHHB ONpenensaTs 6e3pasMepHON BeTHYUHOR —
THAPaBJHYECKHM YKJIOHOM itk—hm/l;k H HaXOAHUTH MOJIHbLIE
NOTepH Hamopa /s BOXONPOBOXHOM JIMHHM OG0! AJHHDL:
hip=1lizlip.

®. A. lllepenesbM NpEeNJONXKeHBl CIeAYIOUIHEe (GOPMYIILI
AJA ONpele/ieHHs eAMHUYHBIX IOTepb Hamlopa B Tpybax:

HEHOBBIX CTaJIbHBIX H YYI'YHHBIX, paGOoTaIOIIUX B KBajapa-
THYHOH obJsactH mpu v=1,2Mm/c,

_ 0,001735
ih =" i
d%’

HEHOBBIX CTaJbHBIX M YYTYHHHIX, paboTraioliux B Iepe-

xoxHOf obnactu mpuH v<<l,2M/c,

_ 0,00148 (1 0,867 )0.3 2
lip = B
a3 Ush ik
ac6ecToLeMeHTHBIX
, 0,00091 3,51 \0.19 o
MJIACTM ACCOBHIX
1 774
i; = 0,001052 *"'—'77—4“ .
dg;
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Jlns HOBHIX MeTa/J/IHuecKHX TpyO, paboTaloulnx TOJIbKO
B TepexonHOH obJacru, CyLIeCTBYIOT ClEUHaJbHble pacuer-
Hble (GOPMYJH, ONHAKO MO/Nb30BATLCA HMH MOXKHO JIHLIb
B TOM cJydyae, eCJId eCTh FapaHTHd, YTO B IIPOIECCe 3KCIIya-
ranuy He GyayT HaGJIIONAThCA BHYTPEHHSAS KOPPO3HS H 00-
pasoBaHue OTIOXKeHHH.

B nocaepHue rogn B CBA3H C yXyAlIeHHeM KauecTBa IO-
BeDPXHOCTHLIX BOX H IPHMEHeHHeM KOaryJsHTOB BO MHOTHX
AEACTBYIOIHUX CHCTeMaX BOXOCHAG6KeHH sl HabJII0AaI0TC KOp-
PO3HOHHBEIE 3apacTaHHs BHYTPeHHell NOBEPXHOCTH 4YTYHHBIX
H OCOGEHHO CTaJbHBIX TPYO. DTO NPHBOAUT K YyBEJHUEHHUIO
THADABJMYECKOTO CONPOTUBJIEHHS MeTa/JIHYeCKHX Tpy6o-
IpOBOZOB HHOTZA B 2 pasa u Gosee. s peKOHCTpyupye-
MBIX ceTeil W BOXONPOBOAOB CJelyeT OpeaycMaTpHBATb Me-
PONPHUATHS 10 BOCCTAHOBJIEHHIO U COXPaHEHHIO HX IPOINYCK-
HO# cmoco6HocTH. Eciy 5TO TeXHHYECKH HEBO3MOXKHO HIIH
S5KOHOMHYECKH Hemesecoofpas3Ho, TO HONYCKaeTCs yBeJIHYH-
BaTb THAPAaBIHYECKOE CONPOTHBJIEHUE TPYD.

Ilpu ompeneneHun rHAPABJAHYECKOIO YKJOHA Xenesobe-
TOHHBIX TPy0 MOXKHO IOJb30BATLCA CJAEAYIOMIHMH 3aBHCH-
MOCTSIMH, nonyuenHbiMu B JIMMKT:

IJig BHOPOTHAPONPECCOBaHHBIX

i3, = 0,0010780};%/d},1%;
I LEHTPHYTHPOBaHHBIX
iy, == 0,000950};%5 /41,19,

1k

Ilns obsieryeHHss M YCKOPeHMs ONpeNeNeHHs IOTeph Ha-
nopa IIMPOKO HCMO/bL3YIOT BCIOMOTaTeJbHble TabJIHIH,
rpa¢uxky u HomorpaMmel. OQHaKO eCTb MHOTO 3ajau, HnpH
pelleHHUH KOTOPHX BHIYHCJeHHe MOTepPb Halopa C IIOMOUIbLIO
Tabaul OKkasblBaeTcss HeYAOOHBIM, HAmpumep [IPH IpOBEAe-
HUH YBA3KHU CETH.

Ecnn obmyio ¢opmyny noTeph Hamopa InpeiACTaBHTh
B BULE

_ 9
hie = 8 Lip ite »

TO BeJHYHHA So==ZK.p/dj; OyNeT BKI0OUATL BCe (aKTOpPH,
XapaxTepHU3YIONHEe THAPABIHYECKOe CONPOTHRJIEHHE HA €N H-
HUIY IJHHB JHHHY. BenuuuHa S; HasbliBaercs yAeJbHBIM
THJPaBJHYECKHM CONpOTHBJEHHeM, [ToNHOe ruapaBnuyecKoe
CONpPOTHBJEHHe BCeH JNUHHUHU Six==Solx. daa Tpyb, paboraio-
INUX B HeKBaApaTHuHON 06,1aCTH, B BEJHYHMHY BXOAMT pace
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x0x (HJH CKOPOCTb) B HeKOTOpo# ApoOHOH cremeHu. Torma
obwasn GopMmysa noTepb HANOPa UMEET BHA
ko Lin
by = Sy 0= """ ok
ik

Crenenp B Haxopurca B npemenax 1,75—2. Hekoroprie
dbopmyasl, B ToM uucie u popmyan . A. Hlesesnesa, He-
BO3MOXHO NPHBECTH K yKaszaHHOMY BHAY. IIpu uX HCmONb-
30BaHUM IOTEPH Halopa OIpelNeSfIoT IO KBAAPaTHYHEIM 3a-
BHCHMOCTSIM -H IIOCJIe 3TOr0 B 3HaueHHe NOTePh BBOXAT IIO-
NpaBOYHHE KO3QuIHeHT §, 3aBHCALMA OT CKOPOCTH:

2 2

3HaueHHus yAeJbHHIX CONPOTHBJEHHH So TPYO mpHU HX pa-
6orTe B pasNNYHBIX 00J1aCTAX TIHAPABJIHYECKOr0 peXuMma
npuBeneHH B Tabj. 1—4 npunoxkeHus, 3Ha4YeHHUS [ONPaBOK
Ha HEKBaJPaTHYHOCTD NIPH pacuyeTax no GopMmynaaM Ajas KBa-
npatuyHO# objacTH — B Taba. 5—8 mpuioXKeHus.

Ilpu npoBeneHHH THAPABJAHYECKHX H TEXHHKO-2KOHOMHU-
YeCKHX pacuetoB (B 9aCTHOCTH, ¢ npumeHeHmem DBM) uc-
nmosib30BaHue GopMyJ, COAepKallHX ABYUJEeHHBIE COMHOMXH-
TeJb, NPUBOIHT K OIIpelefieHHHM TPYAHOCTAM. Psjgom aB-
TOpOB OBITH INpPEeANOXKeHb NPHOJTHIKEHHBIE OJHOUJEHHbIE
dbopMyaH BHAA

iy, = kafy/dT;
annpoKCHMHPYIOLIHE NPHBEAEeHHbBIE BhILIE.

B uacTHOCTH, IJ1f HEHOBBIX MeTaJIHYeCKUX TPy6 IpH
CKOPOCTH ABMXKeHHs BoAH Xo 3 M/c M. M. AnnpusiuieBnim
npenjoxXeHa ¢popmysa

. 1,97,5,1

Hnsa ac6ecronementreix Tpy6 H. H. A6pamoBeM moay-

YeHa CJeAYIOIas OJHOWIeHHas hopMya:
; 1,857 44,89
iy = 0,00118g ;%7

Jns BulUHCJIEHHS IOTeph Hamopa IpH 5e3HANOPHOM IBU-
WeHMH HeoOX0OMMO OIpelNesuTh SHauenue KO3dbumuenTa

IMMesu (C). O wMoxXeT OBITL BBLIUHCAEH 1O (dopmyJe
H. H. IlasnoBckoro

1
n

rie n— ko3bduuuenT wmepoxosaTocTd TPYS, npuHHMaeMbll mo Taba
11.2; R=w/% — rujpaBndueckuii paluyc, COOTBETCTBYIOUIHA pacyeTHOMY
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Ta6banupga 112

Marepuan 1py6 Koshduunear
Beron u xeaeszobero 0,014
AcGecToneMeHdT 0,012
Yyryn 0,013
Craap 0,012
Tlnactmacca 0,009
IlepeBo 0,010

HanoaneHuo (3nech ®=ndo /360 — cMOUeHHHI NepHMeTP NPH PACUCTHOM
HanoOJHEHHH; O — UeHTPaJbHEE yrod B Tpybe, cOOTBeTCTBYIOIIHE pacuer-

1707
HOMY HaIOJHEHHIO; co=d/8(i-8—0—sina —IJ0OMAAb KHBOIO CEUEeHHS MO-

TOKa, COOTBeTCTBYIOMAs PACYCTHOMY HaINOJHEHWIO); Y — MOKa3aTelb
CTeNeHH, onpelensieMut no popMyne

y=2,5V1n—0,13—0,75VR(Vrn—o0,1).

§ 16. OBECNEYEHME HAOEWHOCTM CHUCTEM BOAOCHABXXEHHUS,
NPEABAPHTENILHOE NOTOKOPACHPELENEHME

B nponecce skcnsyarapMm CuCTEMa BOJOCHAGXKeHHd
noJxKHa paboTatb 6€3 HEZONYCTHMBIX CHHXKeHHH mopayu
pacxomoB BOAN H HamnopoB. ObecnedeHne HameXHOCTH CHC-
TeMBl NMOJAa4yH M paclnpefeseHUss BOAB LOCTHraeTcsd CTPYK-
TYPHHIM H BpeMeHHHIM pe3sepBuHpoBaHHeM. CTpPyKTypHOe
pesepBHpOBaHHe NpeAyCMAaTpPHUBAET HCHOJNBL30BaHHE B CHCTe-
Me H3GHITOYHHX 3jaeMeHTOB. TpefGyemass HameXHOCTb TNpH
TPaHCIOPTHPOBAHHH BOAH OT HCTOYHHKA BOAOCHaOKEHHS 1O
CeTH ropoja mMoxer OwTh obeclieqeHa NMPOKJIAAKOH HECKOJb-
KHX napalJejbH0 paboTaloUUX BONOBOAOB BMECTO OJHOTO
H YCTPOHCTBOM Nepex/aioueHHH Ha HHX. B cmcreme pacmpe-
leJieHHsl BOAbI OHa ofecneyHBaeTCsl YCTPOHCTBOM KOJIblie-
BHIX ceredl. HaaeXHOCTb cHCTeMHE MOXKeT ObITh IOBHIIIEHA
NyTeM YCTPOHCTBA HECKOJBKHX HCTOYHHKOB NHTaHHA, 060~
PylnOoBaHHA HACOCHEIX CTAHUUH pe3epBHLIMH arperaTaMu
HT. I

BpemenHoe pesepBHpoBaHHe 0GECIEUHBAETCS BKJIOUEHH-
€M B CXeMy BOJOCHaOXeHHs BOJOHAIOPHHX OalleH H Ha-
NIOpHHEIX pe3epByapos. lais. 9TOR Hess MOTYT HCIOJb30BAThH-
Csi M GesHanopHHle pesepByapH, BOJa H3 KOTOPHIX NOAAeTCA
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B CeTb HACOCHLIMHM CTAaHIHsSMU. B 3THX eMKOCTAX MONKHEI
COAEPKAThCA 3allachl BOAB Ha [E€PHOM JAHKBHAAUHUH aBapHH,
Hcnosnb3oBanue pesepBHpOBaHHS TOTO HJIH HHOTO BHAA,
a TaK¥Xe HX COYeTaHHA I[O3BOJNAET OOecHeyUTb 3a4aHHYIO
CTENeHb HaJeXHOCTH cHucTeMmbl. IIpw Ha/uuHH HECKOJBKHX
DPABHOLGHHHIX BAPHWAHTOB IO HAaAEXHOCTH BHIGHpPAIOT TOT,
KOTOpHI# TpebGyeT MEHBIINX SKOHOMHYECKHX 3arpar.

JlaHHble 0 TpeGoBaHMSX HAAEXKHOCTH, MNPeNbBASEMBIX
X CHCTeMaM BONOCHaOXeHHf, NOJKHB NPUBOILHTbCA B Ipa-
BHJIAX NPOEKTHPOBaHHMA. B HHX JO/KHE yKa3HBATHCHA 3HA-
YeHHsI JONyCTHMOTO CHHXEHHS NOJAauM BOJH IOTpebuTensM,
a TakXe CHHXEHHS HallOpOB, AJHTENBHOCTb STOTO CHHXKEs
HHS M 4acTOTa NMOBTOPSEMOCTH 3TUX CHHXKeHHH.

Tak, B cucremax BoOJOCHAGXeHMS HACEJeHHHX NYHKTOB
DY BBIKJIOYEHHH OJNHOLO y4acTKa CeTH cyMMapHaf nojaya
BOAH Ha XO3sHCTBEHHO-NHUTbEBbIE HYXKAE IO OCTAJbHBIM JIH-
HHAM JOJXHa OnTb He MeHee 70 9 pacuerHoro pacxoza.
B Haubonee He6naronpHATHBIX y3Jax OoT6Opa BOAH MOAaua
LONXHA COCTaBJATh He MeHee 25 9 pacyerHOro pacxona
Ipu Hanope B HeM He MeHee 10 M.

Hns npoBefeHHS pacyeTOB O ONPENETEHHIO HaJTeXKHO-
CTH CHCTEMBl HeOGXOAMMO 3HATh YMC/JEHHLIE MapaMeTphl Ha-
LEXHOCTH OTAENLHHX ee sJieMeHTOB. OHH HOCAT BEPOSTHOCT-
HBI XapaKTep W MOJydYarmoTcsi nyTeM o6pabOTKH CTaTHCTH-
YeCKHX NaHHHX 0 uX pa6ore. HalneKHOCTHOH OlleHKe CETH
NpH ee MOPOEKTHPOBAHHHM INPEAUIeCTBYIOT THAPaBIHYECKHH
H T€XHHKO-9KOHOM HUECKHH pacyeThl.

[Tpomecc Ha3HayeHHs KOHQUIypallHU CeTH H IpeaBapH-
TeJBHOr0 MOTOKOpaclpejeseHnss BOABI yiKe cBssaH ¢ obec-
neyeHneM ee HamexXHocTH. Kak ykaselBanoCh, B KO/bUEBOH
CeTH MOXHO HaMeTHTh 0eCuHCIeHHOe MHOXKECTBO paclpeje-
JeHu# MOTOKOB, OTBevYalUIUX NepBoMy 3akoHy Kupxroda.
[TonbiTKa peWldTh 3aKa4dy MO OTHICKAHUIO HaHMBLITOAHEHLIEro
[IOTOKOpACHpeNeNeHHs], HCNONb3ys JHIIbL KPHTEPHH 35KOHO-
MHYHOCTH, NIPHBOLHT K NpeBpallleHHI0 KOJblLeBOH ceTH B pas-
BeTBJeHHY10. OIHAKO pasBeTBJIEHHAs ceTh He ofecneyHBaer
Gecnepe6ofinoe cHalXeHue BOAOH B cjayyae aBapHu Ha xa-
KoH-nu60 u3 ee nunuH, a5 obecnedeHHs HaneXHOCTH BOLO-
NpoBOJHAas CeTh, KaK NPAaBUJIO, YCTPaHBaeTCs KOJbIEBOH.
Konpa ofpasyiorcs pgaoM TpPaH3HTHHIX MarucTpalbHBIX
JAHMHHH, TPAHCHOPTHPYIOIIHX OCHOBHHIE IIOTOKH BOAB K MO-
TpebuTenaM no HauboJsee KOPOTKHM INyTAM, H NepeMbluka-
MH, COIHHASAIOMIUMHY 3TH MarucTpany, JJIsS BO3MOXKHOCTH Ie-
pepacupeneseHuss BOAH MeXAy HHUMH NPU aBapusAX Ha OT-
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AEABHLIX yyacTKax. [IpenBapuTenbHOe NOTOKOPACIpEneeHHe
[0 JHHHAM JOJXKHO Ha3HAYaThCA M3 YCJIOBMS HX B3aHMO3a-
MEHSeMOCTH NPH BHKJIIOTeHHH U3 paboThl HEKOTODHIX H3 HHX.
Hduamerps JHHHH, ONpeneIeHHbBIe 10 HA3HAUEHHOMY ITOTOKO-
pachpeneseH 0, IpoBepAIOTCS Ha NPONYCK aBapHAHBIX pac-
XOAOB BOJbL. DTHMH pacyeTaMy yCTaHaBJIHBAaeTCs COOTBET-
CTBHe ycjioBuil paboThl cucTeMs! TpeGyeMuM. OHH MO3BOJIA-
I0T Tak¥e pas3paboraTh MepPONPHATHH MO BHIIOJHEHHIO 3THX
Tpe6GoBanui.

§ 17. YPABHEHMA NOTOKOPACMPEQENEHMA B BOAONPOBOLHLIX
CETSX

B xonbueBOll BORONPOBOAHOH CeTH 32AaHHOK KOHGUry-
palyy ¥ IPu H3BECTHHIX 0TOOpax B ysJjax Ha3HayaeTCs Npex-
BapHTeNbHOE paclnpefeseHye PacXoA0B NO JHHHAM, yHOBJe-
TBOpAoUlee TpefoBaHHAM B OTHOLIGHHH ob6ecneuyeHMs pac-
XonoB. lns ynOBJIeTBOPEHMA 3ITOrO paclpefeseHHs Ha
OCHOBE TeXHHKO-9KOHOMHMYECKOI'0 pacyeTa MOXKHO HaHTH
aHaMmerpnl Tpy6. JanpHefiline pacyeTsl CBSI3AHHI C IIPOBe-
LEeHHEeM THIPaBJHYECKHX pacyeToB CeTH (I/I8 PasAHUYHBLIX
pexHMOB BOZONOTPebeHUs) 10 ONPeNeJeHHI0 pacxox0B BO-
OBl B ee JIMHHSX M COOTBETCTBYIOIUUX NOTEph Hamopa, OTBe-
YAIOUIMX YCTAHOBHUBINEMYCS NOTOKOpaCHpeneneHHIo.

B ocHOBY ruapaBinyecKoro pacuera BOJONPOBOAHBIX ce-
TeHl (MO aHAJOTHH C pacyeToM JIEKTPHYECKHX cerelf) mHoJo-
JKEH TOCTyJaT O TOM, YTO paclpefeleHHe BOAB MO JHHHUAM
CeTH NPOHUCXONHUT B COOTBETCTBUH ¢ 3aKoHaMu Kupxroda,
KOTOpble NOJIKHK BHIIOJHATLCA AJS Ji060ro HoTOKopacipe-
JeNeHUs.

B coorsercreun ¢ I sakoHom Kupxroda B Kaxiaom ysnae
IoJIxKeH cOBGMIOAATHCA MaTepHaJdbHHA 6anaHC, oTBeyalowui
IPUHLUKIY CIJIOWHOCTH noToKa. IIpHMeHHTebHO K BOAONPO-
BOAHOH CETH 5TO O3HaYaerT, YTo aJjrebpaxieckas cymMMma pac-
X0J0B y N1000ro y3jia ceTH paBHa HYJIO:

2g;—Q;=0. (II1. 1)

I16 11 3axony Kupxroda tpebyeTcs BHIIOJHEHHE YCJIO-
BHUS CYMMAapHOrO HYJIEBOrO H3MEHEHHS nepenajnoB gaBJeHHSA
{pa3HoCTell nOTeHNUHANOB) B JIO60OM KOHType cucreMbl. s
BOJONPOBONHOH KOJBIEBOH CETH 3TO O3Ha4aeT, 4To anareb-

pawueckasi CymMMa IOTeph Hamopa B JIOG0M paccMaTpHBae-
MOM KOHType I CeTH paBHa HyJIO:

(Z5:.95%), =0, (111.2)
70



rie ¢ix = PACXOAH MO YRZacTKaM BOLONPOBORHOHN ceTH; Qi — Yy3J0BHIE
0T50p1:;1; Sip — FHIApPaBAHYECKHE CONDOTHBJCHHA Y4YAaCTKOB CETH.

B ToM cayuae, ecin HUMEIOTCH XaPAaKTEPUCTHKH BOLONH-
tTaTesgel (HAaCOCHHX CTaHLMH, pe3epByapos, 6alleH U T. 1.)
H He(pPHKCHPOBAHHHIX OTOOPOB, TO B JAONOJHEEHE K ypaBHe-
suo (I1I1.2) cymecTByloT ruapaBAHYecKHEe CBA3H BHIA

F@Qu—F Qg = (25 8%) uxs (111.3)
rie F(Q)x 7 (Q) r — HANOPHO-PACXOAHLEIE XaPAKTEPHCTHKH BOLOMUTA~
Tesell ¥ HeQHECHPOBAHHHIX OTOOPOB, pacHONOXEHHEIX B y3jaax M 1 K.
Hx p3amMoZeHCTBHE OCYIIECTBAAETCS Qepes NoTepy Hanopa (Zsirg zk) ME,
B JHHHAX CETH, COEAMHAIOMUX 3TH Y3JEL

O603n24HB YHCJIO KOJel BOJONPOBOLHOR CeTH uepes 7,
YHCJIO Y3JI0B uepes /1, UHCIO YYACTKOB Yepes p M YUCJIO BO-
ponurareysedl H HeUKCHPOBAHHEIX OTGOPOB Yepe3 e, MOIKHO
VCTAaHOBHTb CJEAYIOWYIO 3aBUCHMOCTb MEXAY HUMH:

p=m-+nte—1.
Ona gBJsieTcsl CJAeACTBUEM TeopeMbl DHaepa O COOTHOIIEHHH
MEXAYy HYHCIOM rpaHeH, BepIMH H pebep BHIYKJIHX MHO-
TOrPaHHHKOB. DTa 3aBHCHMOCTb [03BOJIA€T YCTAHOBHTL CO-
OTHOllleHHe Mexay uxcaoM ypasHenuil [ u Il sakonor Kupx-
roga NpH pacueTe KOJBIEBOH CETH.

[Ipu 3apaHHEBIX fuaMeTpax BO3MOXKHO COBEPUIEHHO TOY-
HOe pellleHUe 32Ja4H O paclHpelelleHHH PacxXoLOB IO CETH.
HMcroMble pacxoasl ¢;x (YUCAOM p) HAXOAATCA M3 COBMECT-
HOTO pEeUIeHHSI CHCTEMH p=rm-rn-e—1 ypaBuenust I u II
3akoHOB Kupxroda, u3 KOTOPHIX #-}-&— HeTHHeHHHX ypas-
senuft tuna (I11.2 u 111.3) u m — 1 — NuHEHHBIX ypaBHEHU#
tuna (II1.1).

B ToM cayuwae, eciu XapakKTepHUCTHK BOJIOTHUTATENEH
H He(pHKCHPOBAHHBEIX 0T6OpPOB HeT, TO ypaBHeHue (III.3) or-
CyTCTByeT, a ofllee YHCJIO YpPaBHEHHH olpefensercs COOT-
HOLIEHHEM p=m-}-n—I1.

HJs1 pasBeTBNIEHHBIX ceTeH, HE HMEIOWHX KOJEl, UYHCIO
ypaBHeHUH onpenenserca cooTHOWeHueM p==m-e—1. [lpu
OTCYTCTBHH XapaKTePUCTHK BOJONUTAaTeNed U He(DHKCUPO-
BaHHBIX OTOOPOB HX YHCJIO yMeHBIIaercs o m—1.

[Ipr BHINOJMHEHHH pPacueTOB IO OTHICKAHHIO NOTOKOpac-
npeneneHus cobaoieHde JauHeHHoro ypasHeHus (II1.1)
obecrneunBaeTcsds Ha CTALHH IPelfBAPHTENbHOr0 MOTOKOpAC-
npenenenus. ¥iaosiaersopenue ypaerenuft (II1.2) u (IIL.3)
JNOCTHTaeTcs MOHCKOM COOTBETCTBYIOIIEro MM paclpejene-
HUs PacXOOB IO JHUHHSAM CETH, KOTOPEHIl Ha3LHBAIOT I'U/JpaB-
Ju4ecKol yBsi3Ko#H. B ToM cayuyae, ecqu pacuer DPOBOILHTCS
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6es yuera XapaKTepHUCTHK BOJONHTATeNeH H HedHKCHPOBaH-
HBIX OTGOPOB, TO YBSI3KY HA3EIBAOT BHYTPEHHEH; [IpH yuere
HX XapaKTePUCTHK — BHeLIHeH.

ITonyueHHble faHHBIE O Paclpefie/eHHH PacXOLoB 10 yya-
CTKaM CeTH H COOTBETCTBYIOIIHE HM IOTEPH Halopa HCHOJb-
3yIOT IJs ONpefeseHHs M KOPPEKTHDOBKH IapaMeTpPOB Ha-
COCHBIX cIaHuHﬁ, pe3epByapoB, BOLOHANOPHHX Oallled U Apy-
TUX Leses.

§ 18. TEOPETMYECKME OCHOBbLI ¥ METO /bl BHYTPEHHEHA
YBA3KM KONLUEBbIX CETEH

XapakKrepHoH OCOGEHHOCTBIO YpaBHEHHH VYBSI3KH CeTH
SIBJISIETCSl HaJHuHe CPefH HUX KaK JHHeHHBIX YpaBHeHHH —
ypaBHenu#i 6ananca pacxojos B ysnax (I sakom Kupxro-
¢da), TaKk H HeJUHEHHBIX, ONPENeNSIOUIHX DaBEHCTBO HYJIIO
noTeph Hamnopa no HesaBHCHMHIM KoHTypaM (II 3akon
Kupxroda).

Pemenne 3THX ypaBHEHHH II03BOJIAET ONPENENHUTH Pacxo-
ZIbl BOABL HAa yuacTKax CeTH gi» W COOTBETCTBYIOMIHE HM IIO-
TepH Hamopa hi.. B KauecTBe HM3BECTHHIX BEJIHYMH INIPHHH-
MaloTcs IJIHHE yuacTKOB, AMaMeTPH Tpy6, KOTOpHE Ompe-
JeJeHbl 0 IIPeIBAPHTEJLHOMY paclnpeleseHHI0 Pacxonos,
H COOTBETCTBYIOLIHE MM CONPDOTHBJIEHH.

Ecnu B KOJMBIEBOH CETH HMeeTcs 1 He3aBHCHMBIX KOHTY-
pOB, TO CHCTeMa HeJHHEHHBIX ypaBHEHHH I/ HHX MOXKeT
OHITH NPeACTaBJeHa B BHJIE

Fi (@1, 92y Gss o+ , gp)=0;
Fa(Qla Jas G3s eov ‘7p)=0;
Fn (9, 95y 93, -+« » qp) =0.

Bce ¢yukuun F uMelOT OfLHHAKOBHIH BHI: Zsikq?k. Cu-
cTeMa 3THX YpaBHeHHH B LEJOM OXBATHIBAeT BCE YUACTKH ce-
TH. OIHAaKO YHCJIO YDaBHEHHH 3TOH CHCTEMEBl # MeHbIle YHC-
Jla UCKOMBIX pacxoloB yuacTkosB p. [IosTomy cucremy 3THX
ypaBHeHUH CJlelyeT paccMaTpHBAaTh COBMECTHO C CHCTEMOH
m—1 nuHeHHHIX ypaBHEHHHA

g -+ Q; = 0.

Jas pelueHds CHCTEMBI HeJTMHEHHBIX yPaBHeHHH IIHpPO-
KO ucnoab3yioT Meroq HeioTona u ero moxmudukauuu. [yt
peleHuHA HeJNHHEHHBIX ypaBHeHHH cjexyloumui.

1. IlpenBapurenabHo ngmmmaro'r HEKOTOphle 3HaueHHsd
HeH3BECTHHIX PacXomoB ¢7,, KOTOpHe IpPeANoJaraloTr Jo-

CTATOUYHO OJMU3IKUMH K HCTHHHEBIM.
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2. B xauecTse pacxoioB g7, NPHHHMAIOT DAacXOXH, IO-
JIyueHHble IIDH IIPeABAPUTENbHOM paclpeleseHud ¢ co0io-
nenuem I 3akorna Kupxroda.

3. K npeasapurtesbHO HaMeueHHBIM pacxogaM Ha y4acrT-
Kax q?k npubaBasoT (HEeHW3BeCTHBIE) NONpaBKH Agr, mosa-
ras, 4ro q?k—}-AqI JOJIXHbB PaBHATbCH HCKOMBIM (HCTHH-
HbIM) 3HAUEHHAM pPacCXOLOB §.r (YLOBIETBOPSOIIUM HEIH-
HeHHOR cHCTeMe ypaBHEHUI).

Torza cucreMa HeqWHeHHEIX ypaBHEHHE IpuUMeET BHJ

F, (‘7? + Agy; 43 +A7:  eee qg + A&p) =0, i
1
Fn (‘7?'1" Ar71: 08—}- Af_]gi ves 3 qg_i_A(;p:O.

3nech HEH3BECTHHIMH OYAYT yKe HE DACXOLH .k, A IO-

IIpaBKH K pacxomxam Ag..
4. Pa3noXuB /M€BYIO 4YacTh ypaBHeHuit B pax Tefiinopa
B OKPEeCTHOCTH TOUKH 4, H OTDAHHUMBIIHChL JIHHEHHBIMH

QIeHaMH pasjoXeHHdA, NOJYIYHM:

oF, — oF - )
0 0 1 1
R B ) (G Sk A0
oF, _ )
vos Aq =0;
+ ™ dpp
dF - oF, —
0 0 0 2 2
FQ(ql’ Jas «ee s qp)2+(aql 71 -+ 94, Agz -
oF, - \) ,
ase A ::0;
+ -+ 4 dp
AF, -
0 2
F. (4, 6 - ,qp),,—x—( 5 it
OFn .— OF, - )
A o Aq = 0.
+ 2, g2 -+ + %7, 2P

Y,

[Ipu 5TOM IOAPa3yMeBAIOT, U4TO B IOJYUEHHBIE BHIDarxke-
HHS NPOM3BOAHLIX NOLCTABAAIOTCS [EPBOHAYAIBHO IPHHSATHE
sHauenus HeusBecTHHX ¢7,. [loayuenHas cucreMa sBiser-

¢ cHCTeMOH JHHeHHHX ypaBHEHHH OTHOCHUTENBHO IONPaBOK
Ag% K npeiBapUTENbHO NMPHHATEIM 3HAYEHHSM DPacxonoB
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Puc. 111,10, Pacuernan cxema Koavlyesoll ceTu

q?k. Tak kak npu 06pasoBaHUd HAaNUCAHHHIX YpaBHEHH OT-

6polieHbl BCE WIEHR! Da3jIoXKeHHs, KPpoMe JHHeHHBIX, TO 445
HAXOXKJCHHS 3HAUEHHH ¢;, moTpebyercs psan nogo0HBIX pac-
yeroB. [IpH npoBeneHuH KaxJIOr0 U3 HUX B KauecTBe Ipef-
BapHTEJBHBIX NPHHUMAIOTCS PACXOABI, IOJYyYeHHbIe H3 NIpe-
Juinyuiero pacuera. Takum o6pasom, nodyyeHHas cHCTeMa
JUHelHBIX YDAaBHEHHH pellaercs MeTOLOM [OC/ef0BaTeNbHO-
ro NpHOJIHKEHHS.

[InpoKoe pacmpocTpaHeHHe B NPaKTHKe NOJYUHJI MTe-
PAalHOHHBIA METOJ pacueTa KOJBbIEBHIK CeTeH, NMpeasoXeH-
et B. T, Jlo6aueeniMm u X. Kpoccom B 1936 r. 210T MeTOf
npepycMaTpHBaeT BEIPaXkeH e NONPABOK K pacxojaM Ha yda«
CTKaX CeTH uepe3 KOHTYDHBIE IONPaBOUYHHIE PacXOnbl Ag;
B OTZEJBHBIX Kosbnax. Takum o6pasom, B Ipolecce YBs3KH
ceTH aBTOMATHYECKH obecrneunBaercd cobuiofenne I sakona
Kupxroda. CymHocTb 3TOro MeTroka CBOJLHTCA K CAeAYIOLLe-
my. Ilycts B Hekoropo#r cerm (puc. III.10) nocne npeppa-
PHTENBHOTO pacupenesleHHss PAacXOAO0B ¢, MO ee ydacTKaw,
onpejieieHUs AHAMETPOB M THAPaBJHUECKHX CONMPOTHBJIEHHMH

BHIYHCJIEHE [OTEpH Halopa hir=SiGw LIS BCEX y4aCTKOB
ceTH (34ecb YCTIOBHO NPUHHMMAaeTCs KBaJPATHUHBIA 3aKOH
conpoTusJenuit). McruHHOe paclpeleneHHe pacxonoB Xa-
pakTepusyercsi paBeHCTBOM (Zhix)r==0 #as Kaxjoro us
goJsen ceru. [Ipn 3TOM moTepsmM Hanopa Ha ydacTKax C JBHU«
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JKeHHEM pacxolOB N0 yacoBoll cTpenke (OTHOCUTENBHO pace
cMaTpHBAaeMOro KoJjibla) INpHCBAHBAeTCs 3HAK ILIIOC, C IBH-
JKeHHeM IPOTHB YacOBOH CTPEJKH — 3HAK MHHYC.
HomycTuM, 4TO Nocjae NEPBOHAYAJBLHOLO pacrpejeeHus
pacxoloB Benu4yHHA (Zhix); B OTAEABHBIX KOJbILAX HE paB-
Ha HyJIO; NPeAloJOXKHM, YTO BO BCEX KOMNBIIAX HX BepXHHE
M npaBble YYacTKH (C IONOXKUTENbHBIMH A;x) OKasajuCh Ie-
erpyKeHHLIMH, a JIeBhle H HHXHHE — HeJOTPyXKeHHEIMH.
orna aarebpanyeckass cymMa NOTePb Halopa B KoJbHax
Oyzer paBHa He HyJI0, a HeKOTOpPOH Benwduse Ak, T.e.
(Zhie) 1=Ahy.
Hnsg cern, cxeMa KoTtopoi mpelcrasieHa Ha puc, 111.10,
NOJYYHM CIAEAYIOIYI0 CUCTEMY YPaBHEHHH:

2 9 ] 9
819 912 + So5 925 — Sz 958 — S18 J18 = Ahyy
2 9 9 9 .
823 993+ S34 931 — S5 945 — S5 9o5 = Ahrxs
2 2 2 9
Ssg J53 t S56 956 — Se7 967 — 78 978 = Ay

Bennuuna Ah; npencrasaser co60i HeBSI3Ky NOTeph Ha-
nopa B Kojblle J; 3Ta BeqIMYHHA M ee 3HAK XapaKTEePU3YIOT
cTelleHb OTKJOHEHHS NPUHATOrO B KOJBILE paclupeiesleHHs
PacxoL0B OT HCTHHHOIO (HCKOMOTIO).

JJis CHUXXEeHHS HEeBA3KH HeOOGXOLHMO YMEHBIIHTh Pacxo-
OB HAa Neperpy:KeHHHX BETBAX KaXJZOro KoJpHa M yBelu-
UHTH HX Ha HEeJOTDYKeHHHX, cobuiogad InpH sToM OanaHc
pacxonoB B y3nax Zqux+Qi==0. D10 MoXKer OBHITH AOCTHI-
HYTO IyTeM Illepe6pOCKH HeKOTOPBIX KOHTYPHHX DPacxXoxoB
Ag; no BceM KOJbLIaM B HanpaBJeHHH, 06paTHOM 3HaKy He-
BA3KH, [locne mepeOpocKu TaKHX PacxofOoB (NOKa HeH3Be-
CTHBIX) DOJIYYHM CJAEAYIONIYI0 CHCTEMY ypaBHEHHH:

819 (919 — 891 )2 + S5 (995 — A9y + Aqyy)® —
- 858 (458 + Aq[ - Aqn_[)2 - 518 (q18 + A‘i,r)z = 0;
Sa3 (qas - Aqll)2 + a4 (qsq, - Aqn)2 — Sy (445 =+ A‘?III)2 -
— Sg5 (9g; — A9y +Ag1)2=0;
558 (qss + A‘171 - A‘3’111)2 +556 (‘756 - Aqiu)z — Sg7 (qsv + A["III)z -—_
— 835 (925 — A9py1 )2 =0-

PackpblB CKOGKH H BBHIIOJHHB HeKoTophie npeobpa3oBa-
HUsi, HMeeM JJIs NepBOro KOJblla ypaBHeHHe

2 2 2 2
[312 912 =+ 825 925 — S58 958 — S18 718} —2 (S Gt
+ Sy Go5 + S35 95 1 Sy5 Tug) A1 F 2555 995 A9y 1 2855 Agpp = 0.
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[lepBoifi uneH 3TOro ypaBHEHHH, 3aKJOUYCHHHH B KBal-
paTHble cKOOKH, mpeacraBiafeT cOO0U HeBA3KY B KoJbile [
NpH NePBOHAUANHLHO NPHHATHX pacxoiax, T.e. Ahy. Koad-
(GUIHEHT NPH HEH3BECTHOM pacxole Agr BO BTOPOM 4jleHe
paBeH 2ZSg B Kosblle [; nocjieiHue ABa 4JeHa IpeJCTaB-
JAI0T cO60# HeW3BeCTHBIE [OIPABOYHBIE PACXOAB CMEXHHIX
Kosmell Agqn # Agm ¢ KospdrAuHeHTaMH, pPaBHHMHE 25 06-
IIHX YYacTKOB KoJbHa I €O CMEXHBIMYM KOJbUAMHU.

[IpuBeseHHEe BhIIe YpaBHEHHUSA MOryT OHITb IpeJcTas-
JIEHB! CJeAYIOmIHM 00pa3oMm:

ARy — 22 (sq); Agy =+ 2 (s9),, Agyy + 2 (89) AGpy= 0; (111.4)
Ahyy — 23 (sq)y; Agyy + 2 (59) g5 Ag, =0; (I11.5)
Dby — 23 (sq)yq; Aqpy; + 2 (sq) 4 Agy = 0. (111.6)

ITosyuum cucreMy JNHHeHHBIX ypaBHeHUfi OTHOCHTEJBHO
Heu3BeCTHHIX Agr, Agn W Agui. Benwuunw Ah; — cBoGog-
Hble 4JEeHBl, U3BECTHEle NOCJe NepBOro pacrnpenesedus pac-
X0[0B. DTy CHCTEMY JHHEHHHIX ypaBHeHH! MOXKHO pewaTb
JI06BIM 43 cyliecTByWOIUX cnocoboB. Meron Jlo6aueBa —
Kpocca nmpeaycmaTpHBaer npefenabHOe yIpoOlleHie HalHCaH-
HOH CHCTeMBl ypPaBHEHHH I@yTeM HCKJIIUEHHS H3 KaXKAOTO
VpaBHEHHS UYJEHOB, CONepXalWuX Agr CMeXHHX KoJjen. Tor-
Aa L5l BCeX KOJell MOJIYYaloTCs ONHOTHIHBIE paBeHCTBA BH-
1a 2% (8:qix) 1XAq=Ah,;. O1criona BHTEeKaeT obmas ¢op-
MyJta a0 npuOJHXKEHHOrO ONpejejJeHHl HCKOMBIX HeH3-
BECTHAIX ONPaBOYHBIX PACXOJLO0B

Aqp = Ahy 123 (syy, 94)r

IIpu mcnoab3oBaHuy 3TOH GOpPMYJE ynpollaercs onepa-
KA BHIYHCIeHUsS Ag; B Kaxnom npubiaukeHdH, HO Tpeby-
eTcsl yBeJHYeHHe YHCIa NOCAeHOBATENBbHHX NPHOMHXKEHUR
(arepaunit) nas HaxoXIeHus 3HaueHUH Ag;, HOCTATOYHO
61M3KHX K HCTHHHBIM (JAIOIIHM YBA3KY CETH).

Ilpu pa6ote Tpy6 B HeKBaApaTHYHOH 06JACTH AJS ONpe-
JeJIeHHs IMONPaBOYHbIX PAacXOLOB MOXKET HCIOJb30BaThCs
Ta Xe GopMyJsa, HO OPH YCIOBHH, YTO B BEJHUHHHI S§;, yua-
CTKOB BBeleHH KoadpounueHTH 6. [TonmpaBouHEE pacXxophl
MOI'yT onpeneiaThes N0 popmyne

—1
Ag, = Ah, (BEs,, g
eC/IN NOTePH HAIOpa ONpedessiid HeNOCDELCTBEHHO OO He-
KBafpaTHuHOH (popMmyse BHAA
— B
hip = Sin 9ik*
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H3n0XeHHBIH MeTOA YBS3KM KOJIbIEBBIX CEeTell MOJyUuHs
IIHPOKOE PACNpPOCTPaAHeHHe B NPAKTHKE NPOEKTHPOBAHHUSA U B
Hacrogulee BpeMs HCNOAb3yeTCcs 1A COCTaBJEHHA IIpo-
rpaMm pacuera cetedt na BM.

Meton Jlo6aueBa — Kpocca fBAseTcs: ONHUM H3 BO3MOXK-
HBbIX METOJOB HaXOXKIeHHS HCTHHHOTO paclpeleleHHA pac-
XOMOB BOAH IO JHHHSAM KOJbIEBOH ceTH, T.&. ee BHYTPeH-
He#l yBsaskKu. [Io 3TOMy Merofy OZHOBpeMEHHO BHOCAT IO-
NpaBKH BO BCe 3JeMeHTapHble KOJbIa CeTH Ha KaxkaoM ILia-
Iy HTepalHOHHOro mpouecca.

3ajavya yBA3KH CeTH MOKeT OBITb pelleHa M APYTHMH
MeTOAaMH HocJlefoBaresbHoro npubnmkenud. Ldupokoe
pacnpocTpaHeHHe  MOJYYHJ METOL, MpeAJOKeHHbIH
M. M. AmjppusmeBblM. ABTOpP MeTOZa peKOMeHAyeT MHocJe
[IePBOTO OIpeJelieHHs1 HEBSI30K OCYIIECTBHTh BHIGOD CHCTE-
MBI KOHTYPOB (OXBaTHBAIOMIUX OZHO KOJBIO HJIH Tpynmy
3JIeMEeHTAaPHBIX KoJell), MO KOTOPHIM MOJKHO IPOBEeCTH I[O-
NpaBoOuHble PAacXOAB O MOJyuYeHHS 3HAYMTEJBHOTO CHHIKE-
HuSl HeBA30K B ceTH. ITox snemeHTapHBHIM KOJBIOM HNOHHMA-
ercs KoJblO, B KOTOPOM He HMEETCH yuacTKOB, lepeceKalro-
WX ero MJomajib, H KOTOpoe He JeJHTCA Ha 6olee MENKHE
KoJibla. DTH pacxolsl MOTYT MPOBOAUThCS KaK OJHOBpeMeH-
HO 1O HECKOJIbKMM BBbIOpaHHBIM KOHTypaM, Tak H NOCIelLo-
BATEJbHO C YYETOM Pe3y/bTaTOB NpPEABAYIIHX OnNepaluf.
PesynbTaThl BCeX BHIYHCJEHUH 3aNHCHBAIOT HEMNOCPEACTBEH-
HO Ha cXeMax CeTH.

[Tocne Kaxaoro muK/JAa MPOBEeIEeHHS MNONpaBOYHBIX pac-
X0J0B aHaJU3HPYIOT I[OJy4YeHHBIE pe3yabTaTH (3HaueHHdA
M 3HAK HEBS30K), HaMeyalT CJIeAYIOMYI0 IPYyNny KOHTYpOB
VBA3KH H ONpelessOT HOBBIE IIONPABOYHEIE PACXOIHL

Jlas Gonee ycneliHo¥ U OBICTPOI YBSA3KH aBTOpP Merona
pPEeKOMeHIYer:

o0beIHHEHHE CMEXHBIX KoJlell ¢ HeBfi3KaMH OJHHAKOBO-
ro 3HaKa B YKPYNHeHHble KOHTYpPH, O KOTOPHIM HagoO IPO-
BOJHTb TIONPABOYHBIE PACXOMH;

NOC/AENOBATENbHYIO YBSASKY KOJIEl HMAH [PYyNnnbl KOJerL
(c HepsI3KaMH IIONEPEMEHHO TO OMHOrO, TO APYroro 3Haka)
UHKJIaMHy;

YBA3KYy B KaXKIOM IHKJe KOJbla HJIH IPynne KoJell C He-
BA3KaMH HaHOOJbIIed BeJHYHHBI,

[TonpaBouHble pacxoxbl IO BHIGPAHHOMY KOHTYpPY / MO«
}KHO onpezenars no Gopmyse BUa

Ag; = Ahy 125 (5, 9,)1 .
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Hcnoap3oBanue sroft popMyan ¢BA3aHO ¢ GONbIIMM qH-
cnom BuiumeaeHuil. Tak Kak B npolecce YBA3KH BeJHUYHHA
% (SixGir) 1 TO KOHTYDAM MEHSETCS OTHOCHTENbHO MaJjo, aB-
TOp MeTOZa CYHTaeT, 4TO NONPABOYHBIE PAacXOABl IIpH No-
CJIeOBATENbHO IPOBOAMMEBIX YBSI3KaX HM3MEHANTCH IIPOIOp-
IMOHANbHO HeBsa3kaM., Ecam [puHATb, UYTO BeJHUYHHA
3 (SixGir) 1 WOCTOSIHHAS W O603HAUUTH NONPABOUYHHE Pacxon
npo6Hol yBA3KK uepe3 Ago, a COOTBETCTBYIONleEe M3MeHeHHe
HeBA3KH uepes Ahg, TO TONYIHM

Ag, 1 Ag,
== == cofist ==
Ay 258y, 91 Ak, '
OTKYy/Ia
Ag, = Ah A
I I Aho

Jlis KOHTYpPOB, HMEIOHINX MaJopasjMyalouHecs IJHHB
M IHaMeTpH OTHeNBHBIX yuacTKoB, M. M. Anapusimes mnpes-
jaraer OIpeNeNATh IONPABOUHbLIE PACXOAH MO NPUOJIHKEH-
HOR (popmyie
- qcp.)‘ Ahl

2(Zhyy;

IIe Qep.r — CPEAHHE DAacCXOR AJAA BceX BXOMAMMX B KOHTYD YJaCTKOB;
Ahy — HeBSI3KH B KOHTYpe; (Zh:r)r — cyMMa a06CONIOTHBIX SHaYeHHH no-
TEpb HAMopa B KOHTYpE.

[IpumeHerne IpPHEeMOB YBA3KH CETH, PEKOMEHHOBAaHHBIX
M. M. AHZpuAIIEBHM, NOSCHEHO HHXe Ha NpHUMepe pacuye-
T4 CeTH rOPOJICKOro BOXONPOBOZAA. B oTyiMdne oT APYyrHX Me-
TONOB YBs3KH cetH Merox M. M. AmxpusmieBa npegHa3Ha-
yeH JJIST NpOBeJeHHsI pacueToB BDPYYHYIO; IIPH ero NnpHMeHe-
HnH ofecneunBaerTcsi 3HAUHTEJNbHOE YCKOpPeHHe Ipoilecca
YBSI3KYH ceTH. B mocsenHee BpeMsi OH HCHOOJNB3YETCS TaKKe
npu pacuere cereif Ha DBM B AHaJOroBoM pexuMe.

Ag,

§ 19. NPUMEPH TMAPABIMUYECKOW YBA3KM HONLUEBOW CETM

PaccMOTpUM IpUMEHEHHE MeTOJa YBA3KH, INIPeNJOMKeH-
Horo B. I'. Jlo6aueBriM, Ha IpuUMepe 4YeTHIPEXKOJBLEBOH ce-
TH, NokasaHHO# Ha puc. III.11. B maunoMm cayuae BomoOHA-
nopHas OaluHg pacloJioKeHa B Hauaje CeTH, IO3TOMY BOAA
B CeTb MOCTyNaeT BCerga ¢ OZHOH CTOPOHH, H CyMMapHas
nojava OT HaCOCHOH CTaHHIHH H OallHH paBHA CYyMMeE y3J0-
BBIX oT6OopoB. IIpuMep paccMOTpeH OJs MOMEHTa MaKCH-
MaJbHOro BojonotpebiaeHus.
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Puc. 11111, Yeasxa xosvyesod ceru no merody B. I'. Jobauesa

Q — NyTeBHE H Y3JOBHE DACXOAH M AJMHH JMHHA; 6 — pacyeTHHE pags
XOIH H COOTBETCTBYIOMHE HM AHAMETDH

7%



PacueTHH#l pacXol B yac MaKCHMMaJbHOTO BOXONOTpel-
ndenns cocraBaser 281 n/c; us mux 85 1/c B TOUKax & u 6
3a6upaloT KpynHble NOTpeOuTeNH (IPOMBIIIJIEHHBIE Mpel-
npusarus). [IpuHuMaeM, uTO yIe/NbHBIA PacXoj AJs BCEX JH-
HUl OJMHAKOB H COCTaBJsfeT Ha 1 M AJMHBEI CeTH

gyx = Q/21 = (281 — 85)/7200 = 0,0272 x/c,
rae 2/ — cymmapHas AnHHA ceTH, paBHas 7200 m.

3Has NJMHE y49acCTKOB [, HOJy4YaloT MyTEBHIE PacXonnl
I KaXKJOro M3 HHX gn==gyzl, 2 3aTeM y3JIOBble pacXOnbl;
y3J0BOH pacXoi paBeH: §ysn==0,5 Zgn. Ilonyyeruble myTe-
BBEle pacXojHl, J/c, ykasaHnl Ha cxeme (cMm. puc. II1.11,a).
Ha s10#1 Xe cxeMe npuBeJeHBl Y3JOBLle pacXonasl fyax, J/c,
a Y3JIOBBHle PacXOIbl IPOMBIIVIEHHOrO NpefnpHATHS 0603Ha-
yeHH OHQpaMH y YePHBIX CTPEJIOK,

[Tocne moaroToBKW K ruJpaBIHUecKOMY DacyeTy Hame-
yaloT NpelBapuUTeNbHOE pacnpeleseHHe NOTOKOB IO JIHHUAM
CeTH C yueToM TpebGoBaHUH B3aHMO3aMeHAEMOCTH JHUHHH
B CJIyyYae BHIKJIOYEHHS OTHENBHBIX yYacTKOB.

Pacnpegenende MOTOKOB BOXB NPOU3BOASAT € COGMIIOnE-
HieM 0asaHca pacxofoB B ysaax 2¢..+Qi=0. B pesyns-
TaTe IOJyYaloT PacyeTHbie pacXoiH AJA KaXKIOTO ydacTKa
CETH.

DKOHOMHUECKH HaUBHIrORHeHIIie AHAMETPbl ONpeaeasoT
no Tabaule mpelesbHLIX PacXOLOB IJIA YYTYHHBIX TPYO AJIA
5K0HOMHuecKoro ¢akropa 3==0,75. [Ipn HaswaueHuu namua-
METPOB yuTeHbl TpeGOBaHHS HaleXHOCTH CeTH H pOJb Ie-
peMBblueK IPU OTKJIIOUEHHUH OTIEeJNbHEIX JHHHUH CETH, a TaKXe
ycaoBus paboThl ceTH BO BpeMs MOXKAapOTYLIeHHS,

3HayeHHS pacyeTHHIX PaCXONOB s, J1/C, W LHAMETDPOB
d.r, MM, HaHeCeHH Ha cXeMy CeTH, IpeICTaBJEeHHYIO Ha pHC.
ITI.11,6.

3Has nuaMeTphl W AMHHB JIMHME, a TakxkKe CKOPOCTH,
MOXXHO ONpPENeNUThb CONPOTHUBJEHHe KaxKJIOro ydacrka

s=s, 8,

Ile so— yHAelbHOe CONPOTHBJEHHe, onpefensiemoe no Tabauuam lesene-
Ba HJH TO NPHJIOXKEHHIO AaHHOrO yyebHHKa; § — nonpaBoyHHH K03ddH-
LMeHT, 3aBHCAIIHAR OT CKOPOCTH U.

ConpoTuBreHHs, 3aBUCAIIME HE TOJBKO OT d, HO H OT (g
(mau or v), 6YAYT HECKOJbKO H3MeHSTbCS NPH paclpene-
JIeHVH PacXoJOB B IIpoliecce yBA3KM ceTH. Ho Tak Kak us-
MeHEHHs DacXof0B Ha GOJBUIMHCTBE Y4acCTKOB CeTH OYAyT
NPK 3TOM OTHOCHTENbHO HeBEJHKH, MOXKHO CYHTATh COIpO-
THBJIEHUA NOCTOSHHBIMH B IIpOIlecCe YBS3KH.

80



30
66,4 ~4,17 2 7
58,4-525 ) 23,7-1,08

' laoooaiz |

T

/9.7

0,00752

58,4+1,72
48,4-1,18

Puc. 111.12, ¥saska xoavyesoil cetu no merody M. M. Andpusuiesa

@ — 3a0HCh PEIYNbTATOB pacuera, 6 — cxeMa BHECEHHS YBA3OUYHBIX pac+
X0noB
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B cayuae Heo6X0JHUMOCTH B KOHUE pacyeTa MOXHO BHe-
CTH MONPaBKH LIS TeX yYacTKOB, Ha KOTOPBIX pacxol B Ipo-
Hecce pacyeTa 3HaYUTEJNLHO H3MEHHJICH.

¥YBsska ceru mpoussopurcs MeronoM B. T'. JloBavesa.
Pesyabrare pacyera sanucwBaior B Taba. I11.1. B mee xe
BHECEHHl BCe HeGXOAHMble NaHHBIE, COOTBETCTBYIOUIHE Ha-
YJaJbHOMY paclpelesNeHHIO MOTOKOB M IIOKa3aHHble Ha pHC.
I11.11, 6.

[anee onpenensior 3HauYeHHS S;x§., NOTEPH Hanopa

2
hir=5:r"Gis, HEBA3KM CETH B KoJbllax HAr, 3HAYECHUSA
2 (SirQir) 1 ¥ YBSI30YHBIE PAcCXOAbl KOJell, KOTOPHE HAXOAAT
no ¢gopmyae

Aqp =— Ay /25 (8;4.935)r

OGBIYHO DPHHHMAIOT, UTO HEBA3KH B OTAEJBHBIX KOJbIAX
He NOJIKHBI npepbwath 0,5 M, 2 1m0 BHEWIHEMY KOHTYpY —
I—1,5 M (mns cerell cpenHell MPOTAKEHHOCTH).

[Tocne 1 ucmpasneHus HeBA3KH B JABYX KOJBLAX H 1O
BHEIIHEeMY KOHTYDY NpPEeBOCXOAAT IPHHATOE AONYCTUMOE 3Ha-
yeHue. [locne II wcmpaBieHuss HEBASKH BO BCeX KOJbIax
¥ 110 BHEIIHeMY KOHTYPY HE€ NPEBOCXOAAT AONYCTHMbIX 3Ha-
YeHHH.

Huxe npusonurca yBs3Ka mo merony AHpusmesa To#
Xe ceTH, Kotopag Obla paccuuTaHa o MeTony Jlo6auepa.
Bce sanucu pacuera BeayT Ha pacueTHHX cxeMax. Ha cxe-
Me, npexacraBaeHHoll Ha puc. II1.12, a, mokasan npumep 3a-
IIUCH pacyeTa A/ HayaJbHOTO (BepXHAA CTPOKA) W KOHEd-
HOro (HHKHAY CTPOKa) paclpelesNeHHUs pacXxolOB: NepBas
nudpa — pacxon, J/c; Bropasd — notepa Hanopa, M. Llud-
pPHl Y CTPEJIOK BHYTPH KOJIell YKa3HBAIOT 3HAYEHUS] HEBA3OK:
HayaJbHble — ¥ NYHKTHPHOH CTPEJKHU M KOHEUHBEIE — y CIJIO-
IHOH CTpesKH; UM(pPHl B paMKaX — CONPOTHUBJEHHS ydacT-
KOB.

Jnsa narasgHoctu Ha puc. 1I1.12, 6 noxkasana cxema on-
pellesieHUs YBA3OYHAHIX PACXOAOB AJIs1 LJaHHOTO NpHUMepa pac-
yera.

B nepsnift konTyp BKialovawores I, II u IV xonbua. Mc-
NOJIB3Ysl NPUOMHKEHHYIO QOPMYAY AJIs OllpelesNeHus Nolpa-
BOYHOI'O pacxona, MOJy4aioT

Ag, =— Ah, qcpI/Q(Zhik)I =4,12.72/2-15 =— 10 a/c,

rie Ah(g-9-7-3-5-4-1)=4,12 M Gep(1-2-7~3—5—-4—1) =12  1/C}
Zh-g—7-3-5-4-1)=15 M.
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Ho nna onpefesneHus nonpaBOYHOIO pacxofa 3TOro KoH-
Typa LeJecoofpasHee HCIOJIb30BaTh MeTOX MpPOGHEIX pac-
XOL0B, TaK KaK B NEePBHI KOHTYD BKJIOYAIOTCH YUACTKH CO
3HAYHTEJBHO OTJIHYAIOUUMHCS AJHHAMHE, 1HaMeTpaMHu H pac-
xopamu. [lonpaBounsii pacxon, xax GyaeT BHAHO H3 Aaldb-
HelIlero, onpeleJeHHBH 10 NPUBENEHHOH BHIIIE MPUOIHKEH-
HO¥ (QopMmyJie, OKaxeTcd 3aBhblleHHbIM. [losToMy cHauaJa
no KOHTYpY Hponyckaerca npobHbil pacxon Agy=—2 J1/c;
IpH IPONyCKe 3TOT0 Pacxoiha MO NePBOMY KOHTYPY CHHKAa-
eTcsl HeBsiskKa Ha 1,03 M, T.e. OCTaTOYHEIE HEBA3KH OYAYT
4,12—1,03=3,07 M u OKOHYATeJbHbIH MONPABOYHLIA PACXO]
COCTaBHT

3,07

Agq; =— T 03 ~—6 a/c.

CyMMapHHH NONpPaBOYHBIH pacxon

Bo BTopo# KoHTYyp BXoAuT KoJabuo II. ITonparounwiit pacxox
BTOpOr'0 KOHTypa

Agyy =—1,86-41/2-8,08 ~— 10 a/c.

IlonpaBouHKH pacxol TPeTbero KOHFypa
Agpyy =— (— 1,57-41)/2-8,83 ~ - 3 a/c.

Hepsiska B oTHesbHBIX KOJbLlaX I[OCJe TpPeTbero mnepe-
pacnpeneseHuss pacxofoB He npesbmawot 0,5 M. Obmas He-
BsSI3Ka 110 KOHTYpPY ceTH cocTasJjser 0,33 M.

§ 20. COBMECTHASl PABOTA BOLAOBOJOB, CETEM, HACOCHDLIX
CTAHUMA U PETYNIUPYIOLUX EMKOCTEN

Bce seMeHTHl CHCTEMEB! NOAAYM U DACHpEeNeIeHus BOAH
NpeACTaBIAIT co60¥ eAMHYI0 THAPAaBJHYECKYIO CHCTEMY.
IlosTromy, BHIOpaB mapaMeTprl HACOCHBIX CTaHUMH H pery-
JHUDPYIOUIHX eMKocTeH, HeoOXOAHMO IPOBECTH NPOBEPOYHEIE
rUApaBiHYeCKHe pacyeThl BceH cHCTeMHl B IeaI0oM, T. €.
BHEIUHIOI YBS3Ky ceTH. IIpoBeneHHe TakMX pacueroB (H3-
3a HX TPOMO3IKOCTH) AJA DeajibHO CYUIEeCTBYIOIIHX CHCTEM
BofocHabXeHuss BO3SMOXKHO JIHIIb IpH UCHoJb30BaHuu SBM.
Kax ykaselBaJsioch, QJsI IIpOBeJ€HHsi BHeLIHell yBSISKH CH-
cTeMEl, uMewllell e>1 Bomonurarenedi W He(pHKCHDOBAH-
HEIX OTOOpOB, HeOGXOAMMO (HONOJHHUTENBHO K yPaBHEHHAM
ISl BHYTDeHHeH yBA3KH) HMeTh e—l ypaBHeHMe BHIa
F(Q)u—F (Q)x= (Zh)mx. YKa3zaHHBIe ypaBHeHHs OTpa-
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Puc. I11.13. Pacuernan cxema cucremst nodauu u pacnpedesenus 600ui

xawoT Il sakorn Kapxroda ans «pHKTHBHHX» KoJjel, obpa-
30BaHHBIX JIHHUAMHU DPEaJbHOH CETH W YCAOBHEIMH «(QHKTHB-
HEIMH®» JIHHHSIMH, O0TOOpa)KaloL(UMH HalOPHO-pacXOAHbIe
XapaKTEpHCTHKH BOJONHTAaTENeH H He(PUKCHPOBAHHKIX 0T6O-
pOB.

Pacuernas cxeMa cucreMbl NOZauyd M pacnpepeneHHs
BoAbl npuBenena Ha puc. [11.13. ®ukTuBHOE KOMBUO P 06-
pasyercs IBYMsi (UKTUBHEIMH BETBSMH, COCAHHSIOWMMH
GuKTHBHHE y3ea 0 ¢ HacocHo# cranuuel H OaluHef, U 3a-
MbIKaeTcs: Jobo# Uenblo yyacTKOB CeTH H BOZOBOJOB (pe-
aJbHOH CHCTEMB), COEIWHSIIOUIHX HACOCHYIO CTaHUHIO
¢ bamueli. B MOMEHT MakKCHMAaJBHOrO BOJOMOTpebaEHHA
B yseJs mocTymaer QUKTHBHBE pacxol, paBHHE 2Q, T. e.
cyMMe (GHKCHpOBaHHHX oT6opoB u3 cetd. OT y3aa 0 K Ha-
COCHOM CTaHI MM HanpaBJsercs pacxof Qu, a K 6amHe pac-
xom Q¢, PaBHBIH M0Jaue BOJABI B CETH H3 OallHH.

HOuns cayuas TpaHauTa pacxol (s HanpaBafercs OT
G6auwny K y3ny 0. CnepoBarenbro, 6amaHC pacxonioB B (QHK-
THBHOM Yy3Je IJd cihydyas ABYXCTOPOHHErO MNHUTaHHA CeTH
umeer BUl Qu+Qs==2Q;, a 1isg MOMeHTa TpaH3uTa B Oall-
1o — Qs+2Q,= Q.

OUKTUBHBE JHHHH He HMEIOT conpoTuéBJenuit. Hm ye-
JOBHO IIpHCBAMBalOT HAMOPhl, COOTBETCTBYIOLUHE HaMoOpaM,
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co3jaBaeMhHIM HacocaMH u Gamnefi. PurTuBHON JuHAH O—
HC npucBauBaimoT Hanop f1y co 3HaKOM MHHYC, TaK Kak CO-
OTBETCTBYIOLIMH pacxod Qu orxoaut or y3aa 0. PukTuBHOM
auaun 0—b npucsausaoT Hamop He cO 3HAKOM MHHYC —
LJIT MOMEHTa MaKCHUMAaJbHOro BOZONOTpebJeHHs H CO 3Ha-
KOM IIIOC — AJS cjydas TpaHsuTa BoAb B Gamue, O6xox
Bcero (PUKTHUBHOTO KOJIbLlA MO3BOJIAAET COCTABUTDH YpaBHEHHE,
cBssnBaloiee H, n H¢ uepes cymMMapHEe moTepu Hamopa
B CeTH:

(Hy — Hg) -+ (25 — 26) — Zheyer =0,

rjie 2a — OTMETKH OCH HacCoCa, Z¢ — OTMETKA 3€MJIH B MECTe pacClIOJoXKe-
HuS OamHu; Zhcger — anrebpaHdecKkas CyMMa NOTEpb Hamopa B BOJOBO-
AaxXx B JHHHAX CeTH

Jas pacuera CHCTEMBl H ONpelesNeHHs AeHCTBHUTENbHBIX
pacxonoB Qu u Qg, 2 TakXKe BCeX PpACXOXOB HA yuyacTkax
CeTH ¢, BeJuuuHbl Hy u H¢ N0oJMXHBEL OBTh BHpPaXKEHH
B GYHKIHH pacxola MO HaIOpPHO-pACXOAHLIM XapakTepH-
ctukaM Q—FH. YBsi3ka 3To¥ CHCTEeMH I03B0JAET ONPeeHThb
HAMOpHl, pa3BHBaeMble HACOCAMH, YPOBHH BOAHK B pe3epBY-
apax, cBo6ogHble Hanophl B y3jaax. OHa MoxeT OBITH nMpoBe-
neHa Jio6bBM cnocofoM, pacCMOTPEHHBIM BHILIE,

Crenyer oTMeTuTb, YTO pacyeT pasBeTBJEHHHX cerell
C y4eTOM XapakTepHUCTHK BOLOMMTATEJel HHUeM He OT/JHdYa-
eTcs OT BHelIHel yBA3KH KOJIbIEBBIX CeTel.

§ 21. NPUHLUMNL] TEXHUKO-IKOHOMHUYECKOTO PACHETA
KONbLEBbIX BORONPOBOAHDIX CETEN

Kak ykasniBajoch paHee, 3KOHOMHYECKH HAHBBITOIHEH-
I0He AUaMeTphl JHHHHA BONONPOBONHOH CeTH MOXKHO HafiTu
ans 060l ee KOHPUrypaHKU M pas3NudHBIX YCJAOBUH mHTA-
Husa. Ilpn aTux auaMerpax GyHKUMUS ODpPHBEeIEHHHX 3aTpar
Psp DOMXKHA HMETb MHHHUMYM. B KOJBIEBHIX CETSAX pacxon
g.r 10 JIMHUSIM Ha NepBBLIX 3Tanax pacyera HeusBecreH. [1o-
5TOMY 32 HeH3BeCcTHble NDHHUMAIOTCA KaK pPacXxolbl ydacT-
KOB ¢, TaK W HX aHaMmerphl d... Toria oblmee 4HuCIO HEH3-
BECTHBIX pacxoZ0B M IHAMETPOB B CHUCTeMe, HMellled p
y4acTKOB, PaBHO 2p.

s HaxoXaeHHs HeH3BECTHHIX MOryT OBITb MCIOJb30-
BaHH 1 KOHTYDHBIX ypaBHeHHH THNAa Zh,,=0 uau

B
Zk—;;lih=0
ik
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¥ m—1 y3noBBIX ypaBHeHuii Buna Xqir+Q:=0, T. e. Bcero
m--n—1=p ypaBHEHHUH.

Henocrawuwue p ypaBHeHHH MOryT ObITh NMOJYYEHB Iy-
TeM NPHPaBHHBAHUs HYJI0 YaCTHHIX IPOM3BOAHBIX QYHKLUH
Pnp 1O QuaMerpaM dip WM IO NOTEPAM Hamopa HAi. Irth
YpaBHEHHsl NOJXKHEl YIOBJNETBOPATH YCAOBHSM MHHHUMYyMa
NpUBeJeHHbIX 3aTpar no cucreMe. TakuM o0pasoM, MOKHO
MOJAYYHTH HEOOX0IUMOE YHC/IO ypaBHEHHH.

OkaseiBaercs, YT0 HaHTH OJHOBPEMEHHO 3KOHOMHYECKHU
HauBHIMOJHeAINe JHAMETPBEl U ONPENENHTb PaCXOIbl BOLH
II0 JHHHSAM BOJONPOBOJHOM CETH He NpeacTaBJsercs BO3-
MO HBIM.

HccnenoBanue GyHKuun Py Ha 3KCTPEMyM NOATBEPKA-
eT, UTO HallfeHHOe IOTOKOpaclnpeneneHde B CETH OTBEYaer
He MHHEUMYMY QYHKIHH Ppp, 2 ee MaKCAMYMY. DTOT XKe aHa-
JIU3 YKa3BIBAEeT Ha TO, YTO MUHUMAJbHOE 3Ha4YeHHe QYHKUUS
P, 6ymer uMeTb B TOM cjaydae, eClH KOJbIeBas CETb Ipe-
BpaTHUTC B pasBerBjeHHyo. OIHAKo NpHMEHEHHe KoJblle-
BHIX cered BHI3bIBaeTCs HeoOXonuMocTbio ofecneueHHg OI-
penesNeHHOro ypoBHS HameXHOCTH paboTel cucTeMbl. Jag
3TOH IeaH TpeOylTCs AONOJHUTENbHBE 3aTpaThHl

B pesynbrare TeXHHKO-3KOHOMHYECKHH pacyeT KoJblie-
BBIX ceredl mo BHIGOpPY AMaMeTpoB TpyO HNPOH3BOAHTCHA MNpH
3a]aHHOM NOTOKOpAcHpelei€HuH, KOTOpoe HasHayaeTcs o
coobpaxkeHusM HafeXHOCTH. B 3TOM ciyyae HEeHM3BECTHBIMH
FRIAAIOTCA AMAMETPH d;r HJIHM COOTBETCTBYIOLIHE UM MOTEpPH
Hanopa hir Heobxoxumas cHcTeMa ypaBHeHHE MOXeT OHITh
HalileHa B pesyabTaTe pUPPepeHUUPOBAHHSA QYHKIHH Ppgp
no d;» WIH hi.. DTa cCHCTEMa HMeeT m—1 y3joBOe ypaBHe-
HHe C HeH3BeCTHBIMH BelHuuHaMmH h;. (di). Ee pemenue
BO3MOXKHO pasnugHeiMU cnocobamu. Hanbosee u3BecTHHIM
M3 KJacCHYECKHX METOHOB ONTHMU3AUMUH HABJISIETCA MeTOoX
JI. ®. MomnuHa.

CywmHOCTh 3TOro MeTola 3aKilouaercss B CAEAYIOLIEM.
DHeprus, sarpaunBaemas B TpyOax BOJONPOBOAHOK CETH Ha
TPaHCIIOPTHPOBaHHe TpeOyeMbIX pacxolloB, B KaKo#-TO mepe
3aBUCHT OT IIOTEPh HAmOpa Ha BceX ee yuacTkax. [Tostomy
CYMMapHy10 NOTEPI0 Hanopa Ha NpPeoJOJEeHHe TPEHHA B CH-
CT€Me MOXKHO NPEACTaBUTb KaK HEKOTOPYI GYHKUHIO OT
IOTePEL HAanopa BO BCEX JUHHAX CeTH. JTa QYHKUMS 3aNu-
CHIB2eTCA KaK CYMMa cJaraeMblX, KaxJoe H3 KOTOPBIX Tpej-
cTaBJisger cobo¥ NMpoH3BeneHHe [IOTEPh Hamopa Ha yyacTKe
Ha HEKOTOphIH Ko3bdHUHEeHT X:p. Koapbuuuentn x;. pac-
CMaTPHBAIOTCA KAaK HEKOTOpble (QMKTHBHble PacXOAHI, Ipo-
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TeKalollHe TPaH3HTOM OT HCTOYHHKA JO0 TOUEK CXOLa MOTO-
koB. Mx pacnpenenenue no JHUHUSM CeTH NORUYHHsAeTcH I
u Il 3akonam Kupxroda. ¥YBsizaB cers no GUKTHBHBIM pac-
X0/aM, MOXHO YCTAaHOBHUTH CTel€Hb B32HMOBJHAHHS JHHHHE
CeTH B 3aBHCHMOCTH OT 3HAue€HHU{l 3THX pacxomoB. [Ipoaud-
(deperuupoBaB ganee yukuuio Py, no guamerpam u npupas-
HSIB IIDOM3BOJAHEIE HYJIIO, IOJYYUM BEIpA’KeHHS AJIS HAHBHI-
rOAHEeHIINX AHMAMETPOB y4YacTKOB CETH NPH 3aJaHHOM I[OTO-
KOpacnpeneleHHd B 3aBHCHMOCTH OT  KO3()(UIHEHTOB
Xik, KOTOPHIE YK€ H3BECTHH II0 De3yJbTaTraM INpenllIecTBY-
IoUled yBASKHU:

_. 9l/a+m) 1/(a+m) B/ (oA-m)
dy = 3 T (14 Q) ) gff (et

rie Q — pacxoX BOIBI, MOCTYNalolleil B CeTh.

3areM NpOHMSBOAMTCS OKPYIJAEHUEe AHAMETPOB N0 HX CTaH-
NapTHHIX 3HaYeHHH NyTeM onpelesieHHs NPHUBEJEHHBIX pac-
XOJOB

3 Qs \VO+B)
— ik

Jupik ==
upd (3'1' din

C HOMOIIBIO TabNHL NpefenbHBEIX PACXOMLOB.

3HauHuTeNbHAA TPYLOEMKOCTH pacuyeroB 6e3 IpHMeHEeHHs
3BM noaroe BpeMsa caepxuBaJia HCHOJb30BaHHE 3TOrO Me-
TOLa B NOJNHOM o6beMe. B 3Tol CBA3H MIHMPOKO NPHUMEHSJIHCH
H DPOAOMXKAIOT NPHMEHATHLCA NPHOJIHIKEHHBEIE METOAH OTHI-
CKAaHHS JKOHOMHUYECKH HAMBBIrOAHeHmHX nuaMerpoB. OHHU
NpeaycMaTpHBalOT, HaIpHUMeEp, HCHOJIL30BAHHE 3HAYeHu#H
Xz, ONpEeNeJeHHBEIX MO pe3yJbpraTaM HX pa3bpocku, O JH-
HHAM CceTH c cofJiojeHueM Jumb OajlaHCa pPacXoOmoB B y3-
nax. MHorpa guamerpwl JIMHHE ceTH onmpemesioTcs AJs ycC-
JIOBUI He3aBHCHUMOH uX paboThl. B 3TOM ciiydyae yuHTHIBaeTcs
neficTBHTEJBHBIA pacxon  dKoHoMHuuecku# ¢axrop. Cyue-
CTBYIOT H Apyrue cnoco6sl npub/UXKeHHOrO pacyera.

B nocrneguue ronst nosiBHJACA PAJ HOBBIX METOJIOB OITH-
MH3ALHOHHEIX pacueTOB BOMONPOBONHEIX ceTeH, 6Gasupyro-
HIHXCA Ha MOCTPOEHHH HEIPEpHIBHBIX MAaTEMaTHYECKHX MO-
neneft ¥ Merogax IJud@epeHIHANBHOIO UCUHCIEHHA.

§ 22, DTANDbI PELUEHMA 3A0AY PACHETA CUCTEM MOOAYYM
U PACITPEAENEHUS BOAbl HA 38BM

[MIupokoe npumeHenne IBM B o6J1acTi rHAPaBIHIECKHX
¥ TeXHHKO-S9KOHOMHYECKHX pacueroB CHCTEM I0jaud H pac-
npenenenus Bogbl (CITPB) aBisercqg oAHOH M3 COCTaBHHIX
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yacTefl HayYHO-TeXHHYECKON PEBOJIIONMH B JNaHHOH o6Jjactw.
HcnonbzoBanune IBM pas pemenns sanayu pacyera CIIPB
NPAKTHYECKH COBIAJO C MepBLIME IIaraMu NpuMenenus OBM
B HAPOAHOM XO03fHCTBe HECKOJNbKO HeCcATHJEeTHH Hasan.
B cBoem pasBuruy DBM npomiy psx 3TamnoB, KaXAHH H3
KOTODHIX CO3/laBaj HOBBIe BO3MOXKHOCTH JJIS HX IOJB30Ba-
tesnedt. [TosTOMY OLHOBpDEMEHHO C BLIYHCJIHTENLHOH TeXHH-
KO# pa3BHBAaJHCh H IPOLOJIKAIOT pA3BHBATLCS METOMH
CO3MaHMs Nporpamm mjif X sKcnayarauud. Ilporpamwmm
NOCHAEAYIOUINX MOKOJEeHHE, Kak NpaBHiIO0, He NMOBTOPAIOT aB-
TOMaTHYecKHn crapble nporpaMmbl. Ilpu ux paspaboTke yuu-
THIBAIOTCH M HCHOJb3YIOTCS BO3MOXKHOCTH, NpeACTaBseMble
HOBHIMH MalUMHAMH. DTH IporpaMmbl 6oJiee yIOOHH B 3KC-
NJAyaraldy, MO3BOJAIOT YYecTb IpH pacyeTe GoJibliee YHCIO
bakTOpOB, pewarb 3agayyu 60JbIIeH pasMepHOCTH, TpebyioT
MeHbIlle MAaUIMHHOIO BPeMeHH 10 CpaBHEHHIO ¢ IpOrpaMMaMHy
NpegbIAyIIero NOKOJEHHS.

[Ipumenerne DBM nossosser He TOJBKO YCKODHTb pe-
meHxe 3agay no pacyery CIIPB, ornuuaBmreecs npu pyu-
HOM Cue€Te 4Ype3BHYaiHOH TPYLOEMKOCThIO, HO M pellaTh
NPHHLUIIHAJILHO HOBHIEe 3a4a4YH, caMa IIOCTAHOBKA KOTOPHIX
6rlyia HeBO3MOXHA N0 MX NofBieHHs. Tak, ecliw ruapaBJiu-
yeCKas yBs3Ka HECJOXKHBIX CeTel emie BO3MOXKHA C TOMOLILIO
PYYHOTO cyeTa, TO NpoBegeHHe MHOrOBapHAHTHEIX PacyeToB
TNpH PA3JIHYHBIX PEeKUMAX BOXONOTPebJieHUs, YUHTHIBAKUIHX
COBMECTHYIO paboTy pasfuYHLIX BOAONHTATENEeH U CceTeH,
cpaBHeHHe pasnuuyHbix BapuaHToB CIIPB mo rexuuko-3Ko-
HOMHYECKHM JAHHBIM H T. I., KaK IpaBHJO, B peajibHOH
NpaKTHKe HEBO3MOXHO 6e3 npusjeyeHus SBM.

Peanusanus pemwenus sagay pacuera CIIPB ma 2BM
OCYILeCTBJIsIeTCS Ha HECKOJbKHX 3Talax: HHXKeHepHas IO-
CTAaHOBKA 3afady, CO3JaHHe MaTeMaTHUeCKOH MoJeJsid, BEGOD
YHCJIEHHBIX METOMOB, NMPOrpaMMUPOBAHIE 3afadud, OTIAAKa
NporpaMm, IpoBeJeHue PAacueTOB H AHAJIH3 PE3yJbTAaTOB.

Hcxoaa u3 paccMOTpeHHBIX 3agay THAPABIHYECKOro H
TeXHHKO-KOHOMHUYECKOI'0 pacuera BOXONDPOBOAHBIX CeTed,
MOJKHO BBHIIENHTh ABe NIPUHIHIHAJbHBIE [PYIIIHL:

1) rugpaBiauyecKye pacyeTsl, IpeayCcMaTpUBaKOIKHe OTHI-
CKaHHe HCTHHHBIX PAacXOJOB BOIH MO JINHHAM CETH, NOTEphb
Halopa B HUX, HANOPOB B y3J1aX U YCJIOBHHA paboThl BOJLOMH-
TaTenei;

2) TeXHHKO-3KOHOMHYECKHe pacyeTbl N0 OTHICKAHHIO JH-
aMeTpoOB JIMHH{ CeTH, OTBEYAIOLIHX MHHUMYMY NpHUBeJeHHBIX
3arTpar.
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Jlna BO3MOMXKHOCTH pelleHHs Pa3JMYHBLIX 3ajay NepBOH
rpynns Heo6XoAHMO 3HATh TOMNOJOTHIO CerH, y3J0Bhle 0T60-
pH, XapaKTePHCTHKH BojoNHTaTeN el W HeDHKCHPOBAHHBIX
otbopoB, nuaMerpn Tpy6 JNUHHE CeTH, rHApaBJHUYeCKHe 3a-
BHCHMOCTH NOTepb Hanopa B HHX, TpefyeMble mbe3oMeTpu-
yeCKHe OTMeTKHU B y3JjaXx i T. A.

Ilpu pelleHHn 3ajmay BTOpPOH IpPyNNb  AONOJHHTENLHO
Tpebyerca psax dKOHOMHYECKHX I1apaMeTpoB, XapaKTepH3y-
IOLIUX YCJOBHA CTPOHTEABCTBA H SKCOAYaTallHH CHCTEMBI.

Martemarnyeckas Mmoneab sajgay mepBo# rpynne 6asu-
pyercs Ha CHCTeMe JIHHEHHBIX H HeJHHEHHbLIX ypaBHeHHH,
orpaxawmowux 1 u Il 3akonn Kupxroda nas ysiaoB u KOH-
TYpPOB CETH.

Jna sagmau BTopol TpynnbBl MaTeMaTHyecKas MOJeJb
OCHOBBIBAaeTCsl Ha GYHKHHK MpHBEJEHHbIX 3aTparT, B KOTOPOH
nepeMeHHBle PACXOLbl, a CJleNOBaTeNbHO, H 3aBHCAILME OT
HUX noTepd Hanopa yaoBierBopsAnT I u Il 3akonam Kupx-
roda.

Jl1s nepexoja OT aHAJUTHYECKOrO BbIpaXKeHUs pelleHHs
K KOHKDPETHBIM YHCJOBHIM pe3yabTaTaM HeoOXONHMBI YHC-
JIeHHBle MeToAbl pellenus sanay. Pacuerst Ha DBM, xak
NIPABHJO, NMPOU3BOAATCS AOCTATOYHO NPOCTHIMH METOLAMH,
JerKo MOAXaILHMHCA mporpaMMHupoBaHuio. Ciaelyer orMe-
THTb, YTO YHHBEpCAJbHHX METOXOB, NMO3BOJSAIOUIHX pelaTb
Jo0ble 3amayy, He cyuecTsyer. [TosaToMy mas Kaxknoi KOH-
KDeTHOH 3ajauu BHIOHPAIOT TOT, KOTOPHH B AAHHOM cJyyae
HaeT JIYYIWIYO CXONMMOCTb H JOCTATOYHO NDPOCT B pealiH3a-
unn. B GonsmuecrBe nporpamm pacuera CIIPB, naxons-
IIMX NpHMeHeHHe B NpaKTHKe NPOEKTHPOBAHHA, HCIOJb3Y-
1ot Meton Jlo6auesa — Kpocca u ero monudukanuu. Ilon-
po6HO 0 yHCJeHHBIX MeTomax pemrenus 3apau CIIPB moxuo
MO3HAKOMHUTbCA B JIHUTEepaType, NOCBALIEHHOR WX pacuery.

AnropHTMBL pelleHHS DAacCMOTpPEHHBIX Bhllle 3ajay AJd
COBPDEMEHHBIX MaIUKHH COCTaBJASIOTCA Ha AJTrOPUTMHUYECKUX
sisbikax @OPTPAH, I1JI-1, Beficuk, naun6Gosee pacnpocrpa-
HEeHHBIX NDH pelleHHH MHXKEeHepHbIX 3amay. Hanuune TpaHc-
JATOPOB MO3BOJISeT MepeBOLHTb NPOrpaMMmy, COCTABJICHHYIO
Ha OTHOM M3 3THX fA3HKOB, Ha S3BIK MalIWHH. B cBA3H
C ®THM IO MporpaMme, COCTaBJIEHHOH Ha aJrOpPHTMHYECKOM
SI3BIKe, MOXHO pellaTb 3aAayd Ha Jji00ofi MalllHe, HMeEH-
11efl TPaHCAATOP C 3TOrO A3bIKaA.

BaxHbIM BonpocoM, BOSHUKAKOILIHM [pH pelleHHH 3ajay
pacuera CIIPB, sBasgercs Bompoc o HaHbGoJee YIOGHOM
cnocobe 3ajnanua mHGOpPMaUMH o KoHurypauwmu ceru. Ox-
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HUM K3 VHHBEpCAaJbHBIX cnoco6oB 3aiaHuU# Takol HHpOpMa-
LAY SIBJISETCS MATpHUa COefUHEHHH W ee MOAHDHKaUUHU.

HawnGonee yAOOHBIM M KOMIAKTHEIM Cnoco0oM 3alaHust
undopMalulE O paccUMTHIBaeMOH CHCTEME, Hall€NIUHM INH-
DOKOE NpHMEHeHUe, SIBAAeTCsl MeTOX NOCTPOEHHsS «lepeBa»
cern. [Ipu sToMm cnocobe B KONBLEBOH CETH, OCTaBJAA Bce
ee y3Jbl, HCKAUAT HEKOTOpHE yYaCTKH TAaKHM 06pasoM,
yroGBl NpEBpaTHTh CeTh B pasBerBJeHHyw0. [locTpoenue ge-
peBa MO3BOJsIeT 324aBaTh B KOMIAKTHOM BHAE HHGDODPMAIHIO
gnast DBM o goHpHUrypauHM CeTH U ONpenelasTb 3HadeHUs
HayaJbHBIX PACXOJOB B HeH, ynosJaeTBopsoolinHe I 3aKoHy
Kupxroga, mo u3BecTHeIM y3J0BHIM 0T60OpaM M MOAaye BOALI
BOZOMUTATEIsIMH. B coBpeMeHHBIX MporpaMMax NOATOTOBKa
HCXONHBIX NaHHHIX He Tpebyer oT HX MmoJb3oBaTesNeHd 3HA-
HAd npuHHUnoB paborel @BM H ocobeHHOCTEH MAaIIMHHOIO
cuera. DTO HCKJIIOYaeT HEOOXONXHUMOCTh BJAJeTh NPaBUJIAMHU
INOCTPOEHHsI JepeBa CETH U 3aJaHHA HHbOpMaUHU O HEM.

aurensHoe ucnosnpsoBanue DBM nss pacuera cucrem
NoJXaud ¥ paclpeneseHus BOJAB IPHBEJIO K Co3maHu0 60Jib-
HIOTO YHCJa NPOrpaMM, pasJHUHBIX IO COBeplUIeHCTBy M 00-
JIACTH NPUMEHEHHs.

Ecaun nepsble mporpaMMbl CTaBHJIH CBOefi LEeAbK Mexa-
HHU3UPOBATh YBA3KY KOJeEl, TO COBpeMeHHBble KOMIIJIEKCHBIe
IIporpaMMbl NO3BOJISIOT NPOBOJHMTBH IIpeABAapUTENbHOE pac-
npejpesleHNe pacXoJOB BOAB [0 Y4YacTKaM, HAa3HayaTh AUa-
MeTphl JIUHHUH CeTH O KOHOMHUECKOMY NpPHHIHUIY, oNpexre-
JATH Nbe30MeTpHUYeCKHe OTMETKH B Y3JiaX CETH H BBHISIBJIATH
AUKTyIOUlHe TOUKH, BHOHDATh MapaMeTpH NUTAWOUIHX U pe-
PYJHPYIOLIMX HACOCHBIX CTAHUMWH; ONpeNensiTy PeXUM IpOC-
CeJHPOBAHMUS NIPH nepenycKe BOABI U3 BepXHeH 30HBI B HUMK-
HIOIO; ONpeneJAThL 3HaueHHsd OTOOpOB, 3aBUCsIIIHE OT KaBJe-
HHUSL, peXuM CpPabOTKH  NOMOJHEHHA  DPeryaHupyloILHX
eMKOCTe#l; U3MEHATh CXeMbl H JHaMeTphl TeX HJH HHLIX ydya-
CTKOB; NPOBOAMTh CePUH DaCUeTOB IO 3aLaHHOMY rpaduxy
BogOnoTpebsenruss U T. n. Paspa6oranHble NporpaMMhl Io-
3BOJISIIOT BeCTH CYeT KaK B aBTOMATHUECKOM, TakK H JHAJO-
rosom pexume. OHH HCMOJB3YIOTCS AJS LesleHl NPOEKTHpPO-
BaHHA HOBBIX W DEKOHCTpyHpyeMulx cerTefi. Kpome Toro, ux
DpHMeHeHHe MO3BOJsIeT HPHHHMAThL pellleHUs B IIpolecce
skcnayarapuu CIIPB gnsg Be6opa pexuma paGoThl CHCTe-
MH npu onepaTtuBHOM ynpasJjesuu. Hlupogomy ucnosnp3osa-
HHI0O OBM B mpakTHke pellleHMs] BCEBO3MOXKHHIX 3a1ay
CIIPB cnocob6erByer ToT hakT, 94TO COBpeMEHHEBIe KOMIJIeKC-
HBle NpOrpaMMBl OpHEeHTHPOBAHHL Ha CIeUHaJJHCTOB, AOCTa-
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TOYHO ONBITHHIX B OO/JI2CTH NpPOEKTHPOBAHHA M SKcIayara-
IHH, HO He 3HAKOMHX C TeMH NUCLUHIJHHAMH, KOTOpLle He-
obxoxumMbl paspaboruukam nporpaMM. K ykasaHHOMY THDY,
HanpHMep, OTHOCSITCH UPOrpaMMBl, B OCHOBY KOTOPHIX IOJO-
xxeH Meroad pacuera CIIPB, paspa6oragumii BHWUU
BOIATEO.

BoamMoxHocTt nporpamm aas pacyera CIIPB. Ha ocho-
Be aHaJ/H3a BCTPeYAIOLIMXCS Ha NpakKTHKe T'HAPaBJIHYyeCKHX
3allay N0 NPOEKTHPOBAHHIO M 3KCIJIyaTallUH CHCTEM BOXO-
cHa0XeHHs B 3THX [IpOTrpaMMax HpeAyCMOTPEHO MHOXKECTBO
cXeM, HCIOJb30BAaHHE KOTODPBIX MNO3BOJSIET NPOBOJHTH HC-
CTeNOBAHHS BJIHSHHA pAa3IHYHBIX YacTeli CHCTeMbl BOXO-
cHabxxeHus Ha paboTy cuHcTeMbl B mejgoM. OCHOBHHIMH faH-
HbIMH, KOTOphHle MOJYy4aloTCsd B pe3ysbTaTe pacuera, sBJs-
IOTCH pacXOAbl K MNOTepH Hamopa BO BceX JIMHHAX
CEeTH, pacxoAbl BOJLI, IOCTYNaIlNel oT BoAONHUTATENElH, Xa-
PaKTepHCTHKAa He(QUKCHPOBAHHBIX OTOODOB BOABI H3 CeTH,
nbe30MeTPHYECKHEe OTMETKH BO BceX yanax cerd. Hiuxe pac-
CMOTPEHbl OCHOBHBIE paCyeTHHE CXeMhl CHCTEM BOZOCHa6-
JKeHUs.

Cxema I. Ilo saganHbiM ycnoBusiM paboTH BOJONHTaTe-
Je#, KOTopHle XapakTepH3yIoTcs HanopoMm uian Q—H xapak-
TEPUCTHKOH, OnpenessioT OCHOBHble NaHHHe, Kpome TOrO,
ONpenensiioT y3jbl, B KOTOPHX HaljeHHble pacuyeToM Nbe30-
MeTpHUeCKHe OTMEeTKHM MeHblle TpebyeMblX, M 3HaueHHe
HepocCTraloliero Hamnopa. JlomyckaeTcs npoBOIHTBL CEPHIO
pacyeToB IO 3TOf cXxeMe, H3MeHsA OT OJHOro pacyera K ApY-
roMy Nbe30METPHYECKYI0 OTMETKY OZHOrO U3 BOJONHTaTenel
Ha 3afgaHHyo BenuunHy AH. IIpoBeneHne pacderoB N0 3TOH
cXeMe MO3BOJIET ONpefelHTh TpebyeMHl Hamop B 3amaH-
HOM BOJOIHTATENE C YIETOM OrpaHudeHHH# B IHUKTyOILeH
TOYKe.

Cxewmsnl 11 u 111 npepnasHauens p71s onpeneseHHa Hano-
POB Ha HEKOTOPHIX K3 HACOCHBIX CTAHIMH U OTMETOK YPOBHA
BOJbBl B pe3epByapax, NPH KOTOpPHIX (PaKTHUeCKHe Ibe30-
MEeTpHYEeCKHEe OTMETKH B JHKTYIOLUIHX TOYKAX CeTH OKa3blBa-
IOTCS PaBHBIMM 3afaHHBIM. JLUKTYIOUINE TOYKH CeTH oOIpe-
DeJAI0TCss aBToMaTHueckH. Mmeercs BO3MOXKHOCTb IIPOBO-
JHTb CepUH pacueTroB MO 3STHM CXeMaM, W3MeHAs OT
OJHOro pacuera K JIpyromy or60p BOAbI B OJHOH H3 TOUEK
CeTH Ha 3aJaHHYIO BeJuuyuHy Ag. B pesyibrare pacuera oll-
penesisiIoTCS OCHOBHBIE MAHHBIE, AUKTYIOIIHE Y3JH U Tpeby-
eMble HANmopH y BOAONMUTATENEH.

Cxema IV mpenycMmaTpHBaeT IpOBeneHHe CEepHH pacue-
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TOB, Ha OCHOBE KOTOPHIX BLIGHDAIOTCS IapaMeTphl BOJOMH-
tarejefl (XapakTePHCTHKHM HACOCOB M OTMeTKH YPOBHEH Bo-
JBl B pe3epByapax H 6amIHax).

[TporpaMMBl TEXHHKO-3KOHOMHUYECKOTO pacyera mo3Bo-
JSIOT NPH 332 aHHOM peXXuMe BOZONOTPebJeHHs ONpefensaTh
5KOHOMHYECKH BRIM'OJHLIE AMaMeTpHl yYaCcTKOB CeTH, OTBeda-
IOLHe MHHHMYMY NPHBEIEHHLIX 3aTPAT, H COOTBETCTBYIOLLHE
M 1pebGyemble Hanopsl Bomonurarenell. OHH TakXKe MO3BO-
JISIOT HaXOAHTh ONTHMAJIbHble JHAMETPHl JHHHH CETH, eCJH
HaIOpEl BOXOMUTATENEH 3aLaHbl.

§ 23. BLIEOP PACHETHbIX BAPUAHTOB U OYEPEAHOCTD
UX PACCMOTPEHMA

J17is BO3MOKHOCTH NpOBeNeHHs TMADABJIHUYECKHX H Tex-
HHKO-9KOHOMHUECKHX pacuetoB Ha DBM mnpexne Bcero He-
06X0AMMO HMEeTb MOJelb peaNbHOH CUCTEMBl MOJAYH M pac-
npepnenenus Boabl. OHA npeacraBiseTcs B BHIe HaeaJU3U-
POBaHHOH BOZONPOBORHON ceTH. CTerneHb COOTBETCTBHSA ee
peaspHOH CHCTeMe 3aBHCHT OT psifa GaKTOPOB: CAOKHOCTH
peanpnoil CIIPB, neo6xonnMo#l ray6uHEl npopaboTKH, Tpe-
6yeMOH TOYHOCTH pacueToB, BO3MOXXHocTe IDBM wu nap.
C y4yeTom 3THX GaKTOPOB OTAENbHbIE CXeMBI, H306paXxkatomye
CIIPB Ha pa3nuyHbIX CTagHAX ee Pa3BHTHs HJIU OPU pas-
JHYHHIX pexxuMax paboTsl, CjeyeT pacCMaTPHBATh KaK O]~
MHOXKeCTBO OOLIeH CXeMBbl, oTpaxamwuel cucreMy B Haubo-
Jee noHOH (ase passHTHA. DTa obmas cXeMa Ha3bBaercs
CTPYKTYpHOH cxemofl unu uHbopManuorHoii Moxensio. Oxa,
Kak I[pPaBHJO, HENOCPENCTBEHHO AJf NPOBENEHHs pacueroB
He HCIOJB3YeTcs, TaK KaK NPH ee COCTaBJeHHH olpelens-
eTcsl TOJIbKO pacrnoyioXXeHHe BOJONHTATeJefl W TONOJOTUA
TpybonpoBonuoit cetu. Ho oHa mo3BosisieT reHepupoBaTh BCe
BO3MOJXKHBIE JJIs1 JAHHOH CHCTEMB! pacueTHble CXeMbl Ha eJHd-
HOH wuHdopMalHOHHOK 6aze. OcrOBO#i HH(DOPMALHOHHOH
MOIe/JH CHYXKHT cXxeMa ceTH TpyOONpOBOAOB Ha KOHeL pas-
BHTHSI CHCTeMbl BojocHaOxeHHd. [Ipn ee nmocTpoeHHH 0TO-
O6paxarTcd c TpebyeMo#l cTeneHbio JeraJju3alHHd BOLOBO-
JBl, MaruCTpPaiy H pacnpejenuTeJbHEe JHHHY, 8 TAKXKe Ha-
COCHble CTaHIIMH, pe3epByaphl OaliHu U T. A. Takol crnocob
NpeACTaBJeHHS HHOOPMAUUH [O CeTH YAOOEH Kak AJis Ka-
YECTBEHHOr0 H KOJHYECTBEHHOrO BOCHIDHATHSA HHXKEHEpOM,
TaK H AJA OpeACTaBleHHs HHPoOpMAnUM O Hed B maMATH
MAalJHHDL.
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PaccMoTpesHHH nogxox mnpeictaesser Oojblipe BO3-
MoxHocTH npH ananuse CIIPB roponos, Tak Kax mo3BoJsi-
€T COBMEIATh B OJTHOH pacueTHOH cxeMe MOACHCTEME C pas-
JAMYHOH CTENeHbK HeTanusalldd. B pesysabrare 3TOro Mo-
xKer OBLITh BBLIUIOIHEH [eTaJbHbI aHaJH3 MNOJACHCTEMBL
C YYETOM J0CTAaTOYHO NOJIHOIO ee B3auMogneficTBuUs cO BceH
CHCTEMOH MOJayYM W paclpejleseHHs BOABI ¢ NOMOLIbIO IIPO-
rpaMM pacyera, NpenHa3HaueHHBIX AJ5I pacyera cXeM BOJO-
NPOBOJAHKIX CHCTEM CpPEIHMX U MaJbIX pasMmepoB. B Tom cay-
yae, €CJIM CHCTEMa He OYeHb CJOXKHa, TO CTPYKTYDHas cxeMmd
MOXKeT COBIaJaTh C ee pacueTHOH CXeMOoH.

[IposesfeHne rugpaBIMYeCKHX pacyeToB CHCTEM [OJAaYH
M pacrupejejeHus BOAbB MOXeT morpe6oBarTh GOJBIINX 3a-
TpaT BPEMEHH Ha COCTaBJE€HHE DACYETHHIX CXeM M aHajJu3
pe3yabTaTOB pacuera. CyLIeCTBEHHOI'o ero COKpalleHHsd
MOXHO AOGHTbCS IPH 4eTKOM pasrpaHHyeHHH 3ajad, pella-
eMHX Ha KaXXAOM 3Tramne pacueroB, PaccMOTpHM OCHOBHBHIE
MOJIOXKEHHS DEKOMeHAallHH, ocHOBaHHbe Ha onbite BHHUI
BOIAOT'EO u ppyrux opranusaiufi 1o MpPOBEeJEeHHIO 3ITHUX
pacyeroB. OHU IPOBOAATCA B TPH dTana.

Ha nepBoM srame pacueTa HazHauyaeTcs HEKOTOPOe Npea-
noJjiaraeMoe pacnpeneleHHe Harpysok MexJy BOINONHTATe-
JAMH, 3aJa0TCA pPacxolbl BOLB, NMOJaBaeMble B pe3epBya-
pH (6allHH) HJAH HocTynawiuue M3 HUX. [lo pesyabTaram
pacyera, npoBofuMoro 0e3 yyeTa XapakTePHCTHK HAacoCOB
H BBICOTHOTO PACIOJIOXKEHHS pe3epByapoB, OINperesfAlTCs
HAMOpHl Ha BLIXOLE M3 MHTAMILHMX HACOCHBIX CTAHUHH M OT-
MEeTKH YpOBHeH BOALl B pesepByapax. DTO [03BOJSHET Bhi-
6paTh 060pyNOBAHHe HACOCHBIX CTAaHLUHWH M mapaMerphl pe-
ryJupyromux eMkocrell. Msnumugs neranusanus pacyetos
Ha 3TOM 3Talle, Kak MPaBHJO, NPHBOIUT K Goabluum Gecro-
JIe3HLIM 3aTpaTaM MAULIHHHOTO BpeMEHH.

Ha BTopoM sramne ompepessieTcss BAUSHHE CaMOperyJH-
POBAHHS CHCTeMbl Ha M3MeHEHHe Harpy3ok MexXAy BOLONH-
TaTeassMH, Pe3yabTaThl 3THX DPacyeToB I03BOJAAIOT YTOUHHTD
o0 beMBl pPeryNHpyrIIHX eMKOcTeHd. 3aYacTyi0 YTOUHEHHEIE
06beMbl PETYAHDYIOUIHX eMKOCTell 3HaYUTeJbHO OTIHYAT-
CS OT ONpele/ieHHBIX IO pe3yabTaraM IIepBOro srama. ITo
NPUBOAKT K HEOOXOXHUMOCTH MOBTODEHUS DACYETOB IePBOrO
3Tana NpH yTOYHEHHOM pacHpelnesJleHHH HarpysoK MexXAy
OCHOBHBIMHU BOLONHUTATENSAMH.

[ToBepounble pacuersl pabOTH CHCTEMbI IPH aBAPHAX HE
TeX HJH MHHX 3JeMeHTaxX U IPH N0XKapoTyHIeHUH IPOBOXAT-
cs1 Ha TperbeM 3Tame. OHH BHINOJHSAIOTCS C YUETOM XapakKre-
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PHCTHK HAaCOCHHIX CTAHIHH H H3MEHEHHS YDOBHEH BOXHI
B pesepByapax.

[lpuBereHHas NOCAEN0BaTEIbHOCTh PACUETOB PEKOMEH] Y-
eTCs AJIs1 BHOBb NPOEKTHDPYEMBIX cHcTeMm 6e3 yuera ouepep-
HOCTH pa3BHTHS H BBOAAa B 3KCIJIyaTallHi0 ee OTHeJbHEHIX
5/IeMEHTOB.

[Ipn MpPOEKTHPOBAHHH PA3BUBAIOIIUXCS H PEKOHCTPYHPY-
empix CIIPB no ouepeasiM pasBHTHs pacCMOTpEHHe YCJIo-
BHH pabOTHI CHCTeMBl HauuHaeTCcA He ¢ HadaJbHOH, a C He-
KOTOpPOH NOCJaenyIoUlel CTagMH pPasBHTHA, NJS KOTOPOR BHI-
SIBJASIIOTCA Y3KHE MecTa, o6pa3yIollrecss B pe3yJbTaTe pocTa
Bofonorpebsenus. Cnegyer o6paTuTh BHHMaHHe Ha B3aH-
MOCBSI3b THAPaBJIHYECKHX M TEXHHKO-9KOHOMHYECKHX pacue-
TOB.

Jans pasBeTBJEHHHIX ceTeli BHOBb NPOEKTHDYEMEIX CH-
CTeM [IOTOKOpACHpeneseHHe He 3aBHCHT OT BEHIOHpaeMbIX OH-
aMeTpoB TpyO, NOITOMY TeXHHKO-9KOHOMHYECKMH pacueT
TaKHX CeTelf MOXeT IpeAlIecTBOBATb [HADPABIHYECKOMY.
IIpoBeneHne TrHApPAaBAHYECKOTO pacueTa II03BOJSET JHIIb
YTOYHHTH NOTEPH Hamopa B JHHHAX CeTH W TpedyeMble Ha-
NOpHl B TOYKAX NUTAHUA.

HJas koJBIEBHX ceTell pacueTHble pacXoXbl 3aBHCSAT He
TOJIBKO OT BeJIHYHH OT6OPOB, HO H OT BHIOp aHHLIX THAMETPOB.
[Ipn Takoii mocraHOoBKe BOIpPOCA 3TO 03HAYaeT, 4TO METO-
IB TEeXHHKO-3KOHOMHYECKOrO pacyera NpH 3aJaHHOM IIOo-
TOKOpAaCNpeneJeHHH B NPUMEHEeHHH K KOJblUEeBHM CeTIM Mo-
ryT O6BITh HCIOJB30BaHBl KAK IMOBEPOUHBIE.

B s3aBucuMmocTH OT TOro, 3ajgaBasuCh JH MEPBOHAUAJb-
HOe IOTOKOpACNpefesieHHe WM NpenBapHTeIbHO BHOpaH-
Hble JHaMeTpHl, NOBEpOYHHIHI TeXHUKO-3KOHOMHYeCKHH pac-
YyeT ONpeNeNHT, HACKOJBKO pacnpeaesneHHe pacXOAOB OTJH-
yaercd OT KeJaeMOr0 HJH HAaCKOJbKO [IpeABapHTesbHO
BHOpaHHBEEe THAMETPH TPYO OTJNHYAIOTCS OT ONTHMAJbHBIX.

[Ipr pasnoBpeMeHHOH NpOKJajnKe MPOEKTHPYEMBIX TPY-
6onMpOBOLOB, YTO XapaKTepHO AJS O0JbIIHHCTBA CHCTEM BO-
JocHa0XeHHsI TOPOJOB U NPOMHILIJIEHHBIX 06 BbEKTOB, HEO6X0-
JUMO YUYHTHBATH KaK (aKTHUECKHE XaDaKTePHCTHKH YXKe
CYWECTBYIOIMX JHHUH, TaK H UX 3arpy3KH.

Bri6op ONTHMaJBbHBIX MPOEKTHHX PelleHHHA Mo pa3BHTHIO
H DEKOHCTPYKIHH NEHCTBYIOUIHX BOXOIPOBOAOB TECHO B3a-
HMOCBfI3aH C YCTAaHOBJIEHHEM ONTHMAJbHEIX DEXHUMOB HC-
MOJNb30BAHHUS YK€ HMEIOLIHXCS COOpYXKEHHH M yCTpOHCTB,
4TO SIBJAETCH 3ajayed aBTOMATHYECKOH CHCTEMH ylnpaale-
HYUS NPOM3BOACTBeHHHIMH mpolleccamu (ACVYII). Om 6asu-
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pyercss Ha Toif ke uH(popMaumuu, kKoTtopas Tpebyerca ANd
BHOOpa ONTHMAJBHHX NPOEKTHBIX DELIEHHH H NpOBeIEHHS
CHIPABJIMYECKHX M TEXHHKO-9KOHOMHUECKHX  pacueToB
CIIPB. IlostroMy Heo6xomumo, yTOOHI TEeXHHKOI BEIMOJHE-
ung pacueroB CIIPB Bnamenu He TonbKO mpoekTHHE, HO
H 9KCIJyaTalHUOHHLIE OpraHM3alMu. [JOCTHIHYTHIA YPOBEHB
THLPABAMYECKOT0O H TeXHHKO-3KOHOMHYECKOTO pacueros
¢ moMoIpo DBM no3BOJASET NOCTABHTH H YCHEUIHO DELIHTh
TaKylo 3axauy.

§ 24. OBLUME MOHATUA O 3OHHLIX CUCTEMAX U MX TUMLI

B pane ciayuaeB xapakTep NJaHHPOBKH CHaOxXKaeMBIX
BOJOH 00bEKTOB, pesibed MECTHOCTH H pasjuyue TpeboBaHuii
OTZeNbHBIX moTpebuTenell K HamopaM NPHBOAAT K Ienecoo6-
Pa3HOCTU pasjefneHus TePPUTOPHH 0O0beKTa Ha [Be HJAU
HECKOJNbKO BBICOTHLIX 30H IO Pa3JHYHEIM HAHOOJBLIUM [0-
IYCTHMBIM HAaBJEHHAM B CeTsXx. Takoe pasjpefenne eJHHOH
CHCTeMBl BOHOCHAOXeHHS Ha OTHAEJbHEE CHCTEMB! AJ KaK-
Jo# rpynns morpeburesiedl NPHHATO HA3HBATh 30HHPOBAHHU-
eM CHCTeM BOJOCHAOXKEHHS, a4 CAMHU CHCTEMBl — 30HHBIMH,
30HHpOBaHME NMPHMeHAeTCAd KakK B I'OPOJCKUX, TAK H B IIPO-
MBIJIEHHBIX BOJONIPOBOAX.

3oHHpOBaHHe BOJONPOBOLOB NPOMBIUIIEHHBIX MPENNDPHS-
THi npHMeHseTcd NpH O0JbIIOM pa3MyYMM CBOOOJAHHX Ha-
nopoB, TpebyeMEX OTHEJbHBIMH NOTPEeOUTENSAMH.

30HUpOBaHHE CHCTEM TODOACKHX BOXONDPOBOAOB 00ycC-
JIOBJIMBAE€TCS B OCHOBHOM 3HAUHTENbLHON DPa3HOCTbIO Ieoje-
3HYECKUX OTMETOK TeppHTOpHuH ropona. I[Ipu stom B ciayuae
CO3JaHUsT elHHOH CHCTEMH BONOCHAO:KEHHS ropoAa BCH BO-
4 JOJXKHa NOonaBaThbCs TOJNOBHOH HACOCHOH CTaHILHEH MO
HamopoM, HeOGXONUMBIM AJA cHabXeHHA noTpeburens, Tpe-
6yroulero HaubospInefi NOZAUU BOALL DTO MOXKeET NPHBECTH
K BO3HHKHOBEHHIO B BOAOIPOBONHOI CeTH HaBJeHHH, 66/b-
mux ponyctuMbnix. Tak, eciau B HauboJjiee BHICOKOPACIHOJIO-
xKenHo#l touke ceru (puc. I11.14) nmonxen OvIThL obGecmeven
cBOGONEII HAMOpP Hcs, TO B ee HUXKHEH TOYKE NPH HE30HH-
poBaHHOH (emuHO#) cHCTeMe Hamop 6ymerT COCTABJATH:

Hax = (Zmax — 2min) + Hep + hmasx,
rie Zmax——zmin=A2*-‘ MAaKCHMaAJAbHAdA pa3HOCTb OTMETOK MECTHOCTH
B npeaetax OGCTYKHBaeMOH TEPPHUTODPHH; Amax — MAKCHMAJBHEE MOTEDH
Hanopa B CeTH.
MagcuManbEul HAnop Hmax He HOJIKEH TPEBOCXONHTEH
NpejesioB, KOTOpble ONpPeNeasiOTcs KOHCTPYKIHEH BOLONpO-
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Puc 111 14. Odnozonnaa cucrema 8000CHABHEHUR

BOAHOH ceTH (MarepuasoM W THOOM Tpy0O) H YCJIOBHAMH
SKCIJIyaTallUH BHYTPEHHHX BOJONpoBoaoB. B cayuyae mpe-
BBHIIUEHHS JONYCTHMOrO Hamopa HeoOXOAHUMO Pas3felHTh CETh
Ha 30HBI, 4TOObI B IpefesaX Ka)knoi W3 HUX Halop He Ipe-
BhHIIaJ ponycruMmoro. Takum oOpasoM, uHeaecoo0pasHOCTh
30HHPOBAHMS MOXeT o0yc/loBJHBaTHCA KAK XapaKTepoMm
pesnbeda MecTHOCTH, Tak W TpebyeMeIMH HAalopaMu H JH0-
NYCTHMEIMH AAaBJEHHAMH B TOYKax or60opa BOALI pasJiuy-
HBIMH NOTPeOUTEIAMH.

B 3aBucuMoOCTH OT Xapakrepa B3aHMHOI'O COeNHHEHUS
30H pas3JIHYaloT CHCTEMBl IOCJIeN0BAaTeJbHOr0 H napaJelb-
Horo souwuposanus. Ha puc, 111.15 u I11.16 ana nByX30HHBIX
cHCTEM [TOKa3aHH CXeMbl OGOMX BHJOB 30HHDOBAHHUS M Xa-
paKTep DAaCHOJIOXKEHHs [be30METPUYECKHX JHHHI o oc-
HOBHOMY HAaIpaBJEHWIO JBHIKEHHA BOABl B 3THX CHCTeMax.

IIpun nocsenoBaTesbHOM 30HHPOBAHMH 00IIas BOJOIpO-
BoAHasl ceTb o0'beKTa [NENHTCS Ha JBE OCJEeXOBATEJbHO CO-
enuHeHnble ceru (puc. II1.15). TI'panuna s—se mexpay 30-
gamd I uw Il onpepensercs 3Hauennem HauGoJbIUEro
JonycTuMoro B ceTd Hamopa ;. 'oJloBHas wacocHas cral-
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Puc. 111.15. Cxema nocaedosaressnozo 30HUPOBAHUA
¢t — YCNOBHHIA npoduas; 6 — nnax

uus HC-1 nonaer Bce konuyecrso BoAs Q;+Qr, HO MOX Ha-
nopoMm H;, HeOOXOAMMEIM /s CHAOXKEHHA BONOH nepBo#
(HukHelt) 30HBI, clepyomas HacocHas cranuus HC-11 Ge-
pPer u3 CeTH NepBOI 30HH KOJHYECTBO BOAB @1, HeOOXOMU-
MoOe A/ BTOpOH (BepxHel) 30HB, M MOLAET €ro Mmoj Hano-
poM Hi;, Heo6XOZMMBIM Asis CHaGKeHHs BOLOH ee mMOoTpe6H-
tenedl. TakuM o6pas3oM, pacxol BepxHed 30HBI IOAaeTcA
TPAH3HTOM 4Yepe3 ceTb HHXHeHA 30HB. [Ipe3oMeTpHyecKue
JUHUH IPH MOCNEN0BATEJIbHOR CHCTEMe 30HMPOBaHUS OYAYT
3aHEMAaTh MOJOXKeHHe abedd’.
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Puc. II1.16. Cxema naparrensrozo 30HUPOBAHUSL
a, 6 — cm. Ha puc. II1.15

ITpr mapannensHom soHupoBanuu (puc. 111.16) ceru or-
JlenpHble 30HBI BKJOUYEHH NapaJienbHo. Boaxa mnopaercs
B C€Th KaXJOH 30HH IO OTHEIbHEIM BOAOBOXAM CBOEH rpyil-
M0Ji HAcOCOB, YCTAHOBJEHHBIX Ha TOJIOBHOH HAaCOCHOHM CTaH-
uxd. Boposonel, muTamouiye BePXHIOW 30HY, OGLIYHO INIpoO-
KNagblBAIOTCS 4Y€pe3 TEPPHTODHIO HHXHeH 30HB. Hacoc
HUXKHe# 30HH [ mopaer pacxox @ nOR mamopom H, Heo6-
XOINHMMBIM 11J18 3TOH 30HBI; Hacoc BepxHefl soHbl Il mopaer
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pacxon Qu HOA 3HauyuTenbHO GOMbWIMM HamopoMm Hy Ha
3HAYHTENBbHO BOJBIIYIO MeOMETPHYECKYIO BHICOTY.

[Tpr mapasnsienbHOH cHCTeMe 30HHPOBAHHS [LE3OMETpPH-
yeckasl JIHHuUs JJIs CHCTeMbl BepXHeH 30HH 6YyJeT 3aHHUMaTb
MOoJIOXKeHue ab, a IJAf CHCTeMBl HUIKHEH 30HB ~— IOJOXKe-
aue 26’. OueBUAHO, YTO B Npelesax KaXAoH 30HB NpH Ila-
palJeTbHOM 30BHDOBAHHM Hamop OYAET HMeTh Te e 3Ha-
YeHHsd, YTO M NpH mocaenoBarenpHoM. OpHAako npu napad-
JIeNbHOH cHcTeMe 30HHDOBAHHS HAllOp B BOJOBOJE, NOJAI0-
IleM BOAY B BEPXHIOIO 30HY, MOXKET GBITh BeCbMa BeJIUK H ¥
IFPaHHUB OpPOJAA NOCTHIaThb 3HAUEHUS Mgy, HMEBIIETOCS
Mo 30HHpOBaHHs ceTH. Ho paBienre B BOAOBOLE MOXKET
O6bITH 6OJBIINM, YEM B CETH.

§ 25. TEXHUKO-DKOHOMMUUYECKOE OBOCHOBAHME
30HHMPOBAHMSA. BbIEOP CUCTEMbl 3OHUPOBAHMUA

Bri6op TOf HJIM HMHOH CHCTEMbI 30HHDOBAHHS M UHCJ]IA
30H 3aBHCAT OT MECTHBIX YCJIOBHH TEeXHHYECKUX H SKOHO-
MHYecKHX coobpaxenuit. Ilo gucro TexHuyeckum coobpa-
XKEHHAM YHCJIO 30H ONPEeNessIoT, HCX0As U3 HeoO6XOMUMOCTH
o6ecneyuTh B CeTH HANOPH], AONYCTHMBIE TEXHHUECKHMH YC-
JIOBUSIMH 3KCIIyaTallMH BOXOIPOBOJA.

PacuerHas BhICOTa 30HH, T. €. Pa3HOCTH OTMETOK MECT-
HOCTHU B Ipefesiax 30HH AZ==Zmax—R2min, HEe NOJXKHa OHBITH
Gonee Azxp=Hmaor—Hcs—hAmaszx. B Tropomckux BoxoupoBo-
BOZAX MAaKCHMAaJbHHH HAaNOp Hmex He NOJKeH IpeBHIIATH
60 M.

OueBHAHO, NPHHHMAS OPHEHTUPOBOUHO INOTEPH HANopa
B CETH Amgx ¥ 3aJAaBasicb 3HAYeHHAMU Hpoy u Hes, MOXKHO
ONpEeNeUTh NPENeJbHYI0 PAa3HOCTh Fe0NEe3HYECKHX OTMETOK
AZyp, TIPU KOTODPOH [gaBJIeHUS B ceTH He OyJyT NpeBbIIIATH
AONYCTHMEBIX MaKCUM aJIbHBIX.

Ecau B npenesax TeppHTOpHUH, NoaNeKalled cHabXeHUIO
BOJIOM, Da3HOCTb OTMETOK OymeT COOTBETCTBOBATbL Zmax——
—2Zmin>>AZxp, TO NaBJEHUS B HeGIATONPUATHO PACIONOXKEH-
HBIX TOYKaX ceTH OyIyT BHIIe NONYCTHMBIX, H IIOSTOMY CH-
creMa HoJKHa ObITh pa3buTa Ha 30HBL

B psnge ciayyaeB 30HUPOBaHHe CHCTEM BOJOCHaOXKeHHA
OKa3bIBAETCS PEHTAGE&NbHEIM HCKJIOUHTENbHO II0 3KOHOMH-
yecKHM coobpaxkeHusM. Tak Kak B OCHOBHOM 3KOHOMUYEC-
KHH 3¢ ()eKT 30HHPOBAHHUS COCTOHUT B CHMKEHUHM CyMMapHOH
MOILLHOCTH HACOCHBIX CTAHUMHA H COOTBETCTBEHHO CHHXKEHUH
pacxojga 3HepPrHH Ha HONBeM BOXBI, TO IpexJe yeM Nepei-
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Puc. 111.17. Bodosod ¢ nonyruoimu orbopamu 6006l

TH K T€XHHKO-3KOHOMHYECKOMY OOOCHOBAHHIO 30HHPOBAHHUS,
HeOOXOJHUMO JaTh 3HEPreTHYeCKyIo OLleHKY CHCTeMaM BOJO-
cHaGxenus. s 31oro npoaHanuMsupyeMm, Ha 4TO H B Ka-
KMX KOJIHYeCTBAaX pacxojyerca obuias SHEPrus, 3aTpay-
BaeMas HACOCHBIMH CTAHLIHAMHM Ha NOABeM BOAbL PaccMmor-
pDHM INDOCTEHAIIYIO CHCTEMY B BHAE€ OLHOH JIHHMM BOJLOBOJA
C HECKOJIBKHMH oT60paMH Q; B IOCIEN0BATENBHO PacmoJo-
JXeHHHIX y3aax (puc. 111.17).

[lonHas sHeprus, sarpaunBaeMas B €IHHHIY BPEMEHH
HACOCHOH CTaHuuelf, MoxeTr OBITH BHIpaXKeHa NPOHU3BELEHH-
em

5 =04,

rie Q — KoNHYECTBO BOJAH, MOJaBaeMOe HacocaMu B ceTb, [ — Hamop,
co31aBaeMbl HACOCOM.

[Tonnas sHeprus Moxer ObITH pasfesieHa Ha TPH COCTAB-
Jaolux. Bo-nepBeIX, 3HEPrHIO, pacxonyeMyio Ha nojxauy
TpebyeMBIX NMOTPeGHTENI0 KOJHUYECTB BOABI ; Ha BHICOTY,
OTIpefeNnseMyl0 OoTMeTKOH seMmyu z, H TpebyeMbiM CBOOOX-
HbIM HanopoM H; 3Dra wacth 3HEPrUH Ir — MOJE3HO 3a-
TpaueHHas sHeprus. OHa BHIpaxkaercs GopMyJoH

Op =2 (z; -+ Hy) Q.
Bropas cocraBasiiomas NONHOH 3HEPTHH HAET Ha npe-
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OmOJIeHHe TUAPaBJHYECKUX CONPOTHBJIeHHH B Tpy6ax., Ira
YyacTb 3HEPrHU TepseTcs B CHCTeMe, HO OHa HeobxoauMa
AJIS1 TPAHCIIOPTHPOBAHUS BOJBL:
Ir = Zq;n hyn,

Il€ ¢.r~— Pacxol Ha OTAEIbHBIX y4aCTKax CeTH; A.r — noTeps Hamopa
Ha 3THX Y4acCTKaXx,

Beanunna 9; onpegenseTcs AJs KaXAOH NAHHOH CHCTe-
Mbl B pe3ynbTaTe TEXHHKO-3KOHOMHYECKOrO0 pacyera CeTH.

Hakonel, Tperbss yacTb 3HEPrMH TPATHTCs COBEpLIEHHO
6ecIIoJI€3HO NPH HM371KBe IOA H3OLITOYHLIM [0 CpPaBHEHHIO
C IOTpeOHBIM HaNopoM:

3y =2 (Q; My,
rae AH, — n36HITOYHBIA HaNOD.

Tak, HanpuMep, nad JUHUH, NONAOLWHX BOAY OT Hacoc-
HOH CTaHUMU K n MOCNEeA0BaTeNbHO PAaCHOJOXKEHHHM BOAO-
3a6OpHHM TOYKaM, Hamop H, co3naBaeMblfi HacocaMmH, oOI-
pelefsieTcs M3 yCJOBHMH NMOjayd BOALI B CAMYIO yAaJeHHYIO
M BBICOKOPACMOJIOXKEHHYIO TOYKY [:

H=(2+H)+ Zhge_,,

rie z; — OTMeTKa 3eMiH; Hy — TpeGyeMblit cBOGORHEII HANop B Touke I;
Zhre-1 — CyMMa moTepb Hamopa OT HAaCOCHOH CTaHIMH A0 TOUKH [.

Bo Bcex BOZOpasbOpHBIX TOUKAX, PACHONONKEHHBIX OJH-
JKe K HacOoCHOH CTaHUHMU U TpeOyroHX MeHbLIero Hamopa,
H3JHB BOAB OyJeT NpOMCXOAUTH NOJ H3OLITOYHBIM IO CPaB-
HEHHIO ¢ MOTPebGHBIM [JIs 3THX TOYeK HANOPOM. DTOT H30HI-
TOYHBIH Hanop AH racurcs BOoLOpasbOpHOH apMarypoH, co-
NPOTHBJEHUE KOTOPOH NPHXOLUTCS HCKYCCTBEHHO YBeJUYH-
BaTb, 4TOOLI MOJNy4YaTb BOAY NOX HEOOXOAUMBIM HAMOPOM.

Takum obpasom, nias aw060#H CHCTeMBl OJAYH U paclpe-
JeNeHds] BOAbl CYyMMa YKa3aHHBIX KOMIIOHEHTOB paBHa IOJI-
HOH THIpaBJAH4YECKOH SHEpPruH, 3aTpadYuBaEMON HACOCHOHM
CTaHUMeH:

3 =3+ 3+ 3.

TlpuBenenHoe paspeneHye IOJNHOH 3HEpPruM Ha TpU CO-
CTaBJAIOLINX ee KoMIoHeHTa Gblio ucmnosb3oBaro H. H. A6-
pamoBbiM u JI. ®. MomHuubM OpH pa3paboTke MMHU BOI-
POCOB TeXHHKO-9KOHOMMYECKOTrO pacyera BOJLOIPOBOAHBIX
ceTel M HKaeT BO3MOXKHOCTb YCTAHOBUTH KO3 (HUUEHT HC-
NONb30BAHHA 3HEPTHH @ AJ5 LEHTPAJH30BAHHBIX CHCTEM
BOxOCHabXkeHHus:

¢ = (I 4 I41)/3.
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IIpn szamannoM suaueHwH Jr, KyHa BXOIHMT Tpebyemas
BEICOTA MOJBEMAa BOAB, M NMOJYYEHHOM H3 PacueTra CeTH 3Ha-
YeHHH, BKJIOYAIOIIEM IOTEPH B CETH, 3HaueHHe Jy COCTABHT:

3Y=3_3P_3T'

Kos¢dduuuenT ucnonb3oBaHHA SHEPTHH MOXKHO IpEJCTa-
BHTb B BHJE
P=(3—3y)/3=1—234/5.

Ou Gymer tem 6onbllle, yeM MeHblIe 3HaueHHe Jy. as
aHaJH3a peasIbHBIX CHCTEM BOJOCHaOXKeHHs M 60jee TOYHOMH
HX HepreTHdecKol OUEHKH CJEHLYeT YYeCTb BJHAHHE H3Me-
HEHHUS DEXHMa paACXONOBAHHSA BOIH H (AKTHYECKYIO CXeMY
BOJ00TOOpa B CETH.

YcTaHOBNEHO, YTO HHU3KHE 3HAYEHHS KOs(pdHUHeHTa uc-
IOJb30BAHUSA SHEPrHH ¢ OyAYT HMETb CHCTEMBI, B KOTOPHIX:

OTMETKH MECTHOCTH 3aMETHO CHHIXAKTCsA MO Mepe NpH-
6K EHUST K BOZONOTpebUTEN10;

Hauboabmine OTOOpPH BOABl COCPENOTOUEHH B pafioHax
C HU3KHMH OTMETKaMH H B pafoHaX, ONHM3KuUX K BOJOIHTA-
TeJ0;

cHabxaeMmass BOLOH TEPPHTODHS HMEET BLITSIHYTYIO
B ANHHY pOpMYy;

Tpe6yeMble CBOGOLHBIE HAIOPH! CHUXKAIOTCS O Mepe NpH-
ONMXKEHHS K BOAOIHTATENIO;

B npelenax cHabxaeMO# TeppHTOpHH HAOJIOLaeTcs 3Ha-
YHTeJbHAS pasHuUa TpeOyeMblX CBOOOZHBIX HANOPOB AN
OTAENbHBIX noTpeburenet.

Huskne 3HayeHHst ¢ H, CJ€L0BATENbHO, BEICOKHE 3Haue-
HHs 0ecrnoJie3Ho TepsieMoit sHepTHH Jy XapaKTepH3YIOT He-
J0CTaTo4Ho 3(h(PeKTHBHOE HCIONb30BAHHE SHEPTHH B CHCTE-
me. a5 Tako# cHcTeMHl HeOOXOAMMO paccCMOTpPEHHE BOINDO-
ca 0 nenecoo6pasHOCTH yCTPOHCTBA 30HHOI'O BOJOIPOBOXA.
Ilpu sTtoM wu36biTOYHO 3arpaynBaemas (TepseMast IIpH
H3JIMB€) 3SHEPrHs MOXKeT CHHXAaThCS TOJBKO BCJENCTBHE
YMeHbUIEHUSI 3HaueHHs Jy. DTO HZOCTHTAeTCs NyTeM 30HHPO-
BaHua. O4eBUIHO, YTO NPHMEHEHHE 30HHPOBAHUS JIJSA IIOBHI-
IIeHHsA SKOHOMHYHOCTH CHCTEMBI 11€/1ec006passo B TOM CJy-
yae, €CJH BEI3bBIBaEMO€ 30HHDOBAHHEM IOBHIIEHHE CTPOH-
TeNbHOA CTOMMOCTH CHCTEMbI H CTOHMOCTH COHEpXKaHHA
NepcoHana HeCKOJNbKHX HAacCOCHHIX CTAHLHH He NMepeKphiBaeT
SKOHOMHH 32 CYLT CHHXKEHHS 3aTpaT Ha SHEepPrHuIo.

Ecau BOmpoc 0 uesecoo6pasHOCTH 30HHPOBAHHS CHCTe-
MBI BOROCHaOXeHHss 00bEKTa pelleH NMOJOXKHTENbHO, TO He-
06XOMMO NPABUJIBHO H SKOHOMHYECKH 000CHOBAHHO IIPOH3-
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Puc. 111.18. Cucrema napaiieénbroeo S0HUPOBARUR

BeCTH BBIGOp cHCTeMbl 30HHPOBaHHs  (IIOCJIEA0BATENbHOTO
HJH TTapajiJieIbHOr0) M ONPENeJIHTh YHCAO 30H. DKOHOMHUYE-
CKH HaHBHITOZHeMHIIee YHCIO 30H COOTBETCTBYET MUHHUMAJIb-
HbHIM OpPHBENEHHBIM 3aTpPaTaM Ha CTPOMTEJbCTBO H 3KCIIY-
atauuio cucrembl. OHO ONpeAesIseTcs TeXHHKO-3KOHOMHYEC-
KHM pacueToM IpH CpPaBHEHHMM BapHAHTOB pa30HeHHA
CHCTEM Ha OTHEJbHBIE 30HBI, ¢ yueToM CcOOJIIOJEHHS NONy-
CTUMBIX JaBJeHHUH B CETH.

OCHOBHEIMH (paKTOPaMH, BJAHSIOIIMMH Ha BLIGOp cHCTe-
Mbl 30HHPOBAHHUS, SABJAAOTCA: GOpMa TEPPUTOPHUH TOPONa;
pesnbed MECTHOCTH; BeJHYHHA ¥ Xapakrep M3MEHEHUS VKJO-
HOB MECTHOCTH B mpefesax CHabxXaeMo# BOIOH TeppHTO-
DHH; PACCTOSHHE OT BOJOHCTOYHHKA [0 TOPOAA.

B cucremMax mapaJJeJbHOrO 30HHDOBAHHA YRODOXMAaHHE
HIET B OCHOBHOM 3a CYET YBeJWYEHUS CTPOHUTENBHOH CTOH-
MOCTH BOJOBOJOB OT I'OJIOBHOH HACOCHOH CTAaHUHUM 10 TEp-
PUTOPHY 30H, 2 B CHCTEMAaX IOCJHeLOBATEJbHOrO0 30HHPOBa-
HHSI — 32 CYET yBeJHUEHHS 3aTPaT Ha CTPOHTEJNBCTBO H K-
CHAYATallMI0 JONOJHUTEIBbHOH OTHENbHO CTOSIEH HaCOCHOH
cranuuu. IlosToMy ecsau reppuropusi cralikaeMoro BoAOH
00bEeKTa HMMeeT BHITAHYTYI0O BAOJb TrOpH3OHTadeH (opMy
(puc. II11.18), To cucreMa mapajJeJbHOrO 30HUPOBAHHUA HA
sounl I m Il xak npaBuno, Gonee BHIOnHa, TAK KaK YKJIaj-
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Puc. II1.19. Cucrema nocaedo-

TTTr— | BATEALHOZO B0HUPOBAHUR
i1z

}
S L S

Ka BOJAOBOXOB HeGoapwmo#d ajuHH Ly u Ls; BHI3OBET MEHblIHe
pacxolbl, yeM YCTPOHCTBO AONOJHHTEJbHOM HAaCOCHOH CTaH-
MY PH DOCJAENOBAaTENbHON CHCTEME,

Ecan 3acTpofika BHTSHYTA B HalpaBJieHHH, NepIEHIH-
KyaspHoM ropusodranaM (puc. I[I1.19), To 6osee BHTOmHEIM
OKa3blBaeTcd NOCAenOBaTeNbHOE 30HUPOBAHHE C yCTpoHCT-
BoM oTZenbHHX 30H 1 m Il u pgomonaurenvHOl HacocHOH
CTaHIHMH BMeCTO YKJAALKH BOLOBOLOB B KaXKAO# 30HE.

[Ipu cpaBHeHHH BapHAaHTOB 30HHPOBAHHUA ClENyeT HMETb
B BHIY AOCTOMHCTBA H HEAOCTAaTKH KaxJOH M3 JBYX CHUCTEM.
K pocroumncrBaM napansenbHOH CHCTEMEH 30HMDOBAHHSA MO-
I'yT ObITh OTHECEHH:

66mnpllasg HameXHOCTb BoAoobecneueHus norpeburenef
(mo cpaBHEHHIO ¢ IIOCHEeNOBATENbHOHR), TaK KakK KaXjas
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Puc. I11.20. Cucrema na-
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Puc. 111.21. CMewanraa cucTema 30HUPOBARUR
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30Ha HMeeT HE3aBHCHMOE I[IHTaHHEe OT INIABHOH HacOCHOH
CTaHIHH;

IPOCTOTa M MEHbUIasf CTOHMOCTb 3KCIJIyaTaldH, TaK Kak
BCe HacOocHOe O6OpyHOBaHHE HAXOXUTCH B OAHOH TOJIOBHOI
HACOCHOH CTaHIHH. :

HegocrarkaMu napanjenbHOH CcHCTEMB 30HHPOBAHHA
ABJSIOTCA:

Gosblliag AJMHA BOXOBOLOB MO TEPPHTOPHH KaXkIO# 30-
HH, YTO IPHBOJHT K yBEJHUEHHIO KAMHTAJbHBLIX 3aTpaT Ha
HX COOpY¥KeHHe;

Heo6XOMMMOCTh NMPHMEHEHHA HAacOCOB C OTHOCHTENbHO
BLICOKMMH HaIlOpaMH M MCHOJb30BaHHe TPyO BHICOKOH Ipou-
HOCTH JAJI1S1 BONOBOAOB C BHICOKHMH NaBJeHHAMH.

K HepmocraTkaM CHCTEMEBI IIOC/HEZOBATENBHOrO 30HHPOBa-
HUSI OTHOCHTCS HeOOXONHMMOCTb YCTPOUCTBA NONOJHHTEbHEX
OTHNeNbHO CTOSMIMX HACOCHBIX CTAHUMA MJIS KakIOH 30HEH
H, CJe[0BaTeJbHO, yBeJHUEHHE 3aTPaT Ha CTPOUTENbCTBO
H 9KCOJAyaTalHuio (B YacTHOCTH, cojepxkaHHe 00CayXHBal0-
ulero nepcornana). KpoMe T0ro, HameXHOCTb 3THX CHCTEM
HuXe, 4eM CHCTEM NapaJiIeNbHOTO 30HHPOBAHHUA.

B npakTHKe NPOEKTHDOBAHHS 30HHHX BOAOIPOBONOB
BCEACTBHE HCKIIOUHTENBHOTO pPas3sHOOOpa3usi MeCTHHIX yc-
JNoBHE B 0coGeHHOCTel cHA6XaeMOro BOnOH 06BeKTa MOTYT
ObLITH pasnuuHble KOMOGHHAIUMYE 30HHBIX cHcTeM. Hampumep,
B cnyyae OONbIIOH yRaJeHHOCTH HCTOYHMKA BOHOCHaOKe-
HAs OT oObekra OyleT peHTalbesbHBIM YCTPOHCTBO HACOCHOR
cranuuu Il mogvema (pue. I11.20) m OYHCTHHX cOOpYXKeHHH
BOausu ropoxa. Ilpu aroM BOIOBOAEI IO OTHOLIEHHIO K 30-
HaM | u I BR/IIOUEHB! NOCAEAOBATENBHO, a4 CETH OTAEIbHBIX
30H — napasmsienbHo. Ha pue. I11.21 mokasama cmemanHas
napajJieqsHO-NOCAeNOBaTebHass CHCTeMa  30HMDOBAHHI,
npu koropoii I u II 30um Braouewnl nmapaJanensHo, a IlI
30Ha nocJenoBaTeNbHO NMpHcoeaHHera ko II some.

30HUPOBaHNE BOIONPOBOAHEIX ceTedl IO YCJIOBHSIM IO-
NycTHMBIX AaBJEHHH NpHMeHsieTcs He TOJNBKO NpH OOJBIIOH
Pa3HOCTH OTMETOK CHabxaeMOH BOJOH TepPHTOPHH, HO
U IpH GOJNBLUIOM IPOTSIKEHHH CeTH Ha MeCTHOCTH C NJIOCKHM
peavedoM (HaIpHMep, NPH COODYKEHHH KPYINHBIX paHoH-
HBIX cvcTeM BOoAocHaOxenus B CeepHoM Kasaxcrame, uc-
NOJb3YIOMUX yIa/leHHble HCTOUHHKHM BOJOCHAOXKEHHS).

Janna marucrpanbHBIX BOXOBONOB NOZOGHEIX  CHCTeM
cocTaBysieT 3—5 ThHIC. KM. 3HauuTeJbHAsl NPOTAKEHHOCTHb
BOLOBOJOB IIPHBOJHT K HEOOXOAMMOCTH NPe0g0NeBaTh 6OJb-
IHe MOTepH Hamopa B TpyOOIDPOBONAX NPH OTHOCHTEIBbHO
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MaJblX TeOMETPHYECKHX BhlcoTax. IlosToMy mpu NPOEKTH~
poBaHHHM PaCCMaTPHBAEMEIX CHCTEM peIIalTCs BOIPOCH
[I0CIEA0BATENbHOIO0 TOPH3OHTAJLHOTO 30HHPOBAHHSA C YCT-
POHCTBOM HACOCHHIX CTAHNUH MOZKaYKH HECKOJNbKHUX TOABE-
MOB.

I'opu3oHTaIbHOE 30HUPOBAHHE H3-32 3HAUHTEJBHOH HJH-
Hbl 30H BCerja Ilesjecoo6pasHO yCTPaHBAThL IO MOCJEN0BA-
TeJbHOH CXeMme.

'uppaBaHYecKui pacueT 30HHBIX CHCTEM HPOM3BOLHTCSA
TEeMH e MEeTOJaMH, 4To K pacuer OOBIUHBIX BOLONPOBOJIOB,
HO IIpH pacyeTe CeTedl HUIKHUX 30H JOJXKHA YUYUTBHIBATHCA
CBA3b HX C BEPXHUMH 30HAMHU.

I'naea IV. YCTPOUCTBO BOAOMNMPOBOAHLIX
CETEW 4 BOLOBOLOB

§ 26, TPEBOBAHMS, MPEQDLABIGEMLIE K MATEPHUAITY TPYB

CTouMOCTh CHCTEM NOJAYH M pacnpeleseHHss BOLH
B 3HAUHTEJBHOH Mepe OmpelefseTcss CTOHMOCTbIO TPYO | pa-
6ot mo ux yraaznke. [Toaromy Bri6Op Matepuagaa Tpy6 npen-
CTaBJsieT HCKJIIOUHTENBHO OTBeTCTBEeHHyl0 3azauy. [Ipa-
BU/JIbHOe ee pellleHHe BO MHOTOM ollpelenser paborocnoco-
HOCTb ¥ SKOHOMUYHOCTb CHCTEMHBI.

K tpybonpoBosaMm NpelbABIAgeTCs HedbH psax TpeboBa-
HHA. YUHTHBasl, 4TO CTPOSIIHeCS B HACTOsIlee BPEeMsl CeTH
H BOJOBOJBl OTJIUYAIOTCA CIOXKHOCTbIO HHXKEHEDHHX pellle-
H{H, 3HAUUTEIbHEIMH O0beMaMH H TPYLOEMKOCThI CTPOH-
TeJlbHBIX W MOHTAaXHHIX paGor, Heo0xoiuMa JafbHeHIIas
HHIYCTPHANH3alHst CTPOUTENbHBIX M PeMOHTHHX palor. Ona
npelycMaTpHuBaeT INpHMeHeHHMe COOPHBIX KOHCTPYKLME, H3-
roTOBJASEMBIX Ha 3aBOJAX H MOHTHDYEMHX Ha CTPOHTEJNB-
HHX IIOINanKax. DTUM TpeGOBaHHAM B HaubOablIeH Mepe
oTBeyaoT TPYOB HHIAYCTPHAJBLHOTO H3TOTOBJEeHHs, obecne-
YUBAIOUIHE JErKOCTh, GHCTPOTY K HaJAeXHOCTh MOHTAaXKa
CTBIKOBBIX COEJMHEHHH U Y3JI0B.

Jns cucTeM X03s1HCTBEHHO-IIHTHEBOIO BOJOCHAOXKEHHs
MOTYT IIPUMEHsSIThCcS TPYOBl, MaTepHAJbl KOTOPHX paspelle-
HH K HCIOONAbL30BaHHI0 [JIaBHBIM CAHHTAPHO-3MHAEMHOJOTH-
yeckum ynpasaennem Munanpasa CCCP.

B mpouecce skcmayatanuH TPYOONPOBOAL  HAXONATCH

111



N0 BJAHSHHEM MHOTOYHCJIEHHBIX (DAKTOPOB, KOTOPhle MOTYT
OKa3biBaTh HEOMAronpusTHOE BO3JeHcTBHEe Ha HX paborty
H KOTOpHle He0O6XOAMMO YUYHTHIBATh IPH BHIOOpe MaTepuata
Tpy6. Tpybrl nonxubl 06/1a1aTh BHICOKHMH aHTHKOPPO3HOH-
HBIMH CBOACTBAMH IO OTHOIIEHHIO K BO3IEUCTBHIO Tpamc-
NOpPTHPYEMO# BOABI, NOA3EMHBIX BOJ, I'PYHTA, OJyKAA0IUX '
TOKOB H T.I. IlpaBuapHBi BBHIOOp MarepHasta TpyO u X
NOKPBHITHH NPHUMEHHTEJIPHO K KOHKDETHHIM YCJOBHSM CTPOH-
TeNbCTBA H 3KCIJYATALLMH NO3BOJISET 3HAUMTENbHO YBEAU-
YHTb CPOK CAyXOH TPyOOnpoBoja W CHH3HTb 3KCIJyara-
ILHOHHBIEe PACXOBL

IIepoxoBaTocTs BHYTPEHHEH MOBEPXHOCTH TPYO B 60Jb-
IIOH Mepe BJHAET Ha 3aTPAaThl 3HEPrdy MO TPAHCNOPTHPOBA-
HuIo BOAH. [losTOMY BHYTPEHHSsA NOBEPXHOCTh TPYO NOJKHA
ObITb I'IaAKOH M He H3MeHSThCS B Ipollecce SKCIIyaTalUH.
ST0 3aBHCHT OT Marepuata TpyO6, TEXHOJOI'HH HX H3TOTOB-
JIEHUs, KayecTBa TPaHCIOPTHPYEMOil BOAbI, BHAA BHYTpeH-
HEero MOKDPBITHA.

Hanexnocts pa6orsl Tpybonposona BO MHOIOM 3aBHCHT
OT NPaBUJIBHOTO BHI6Opa NPOYHOCTHBIX XapaKTepHUCTHK TPyO
H HX COOTBeTCTBHS BHEIIHHM X BHYTPeHHHM Harpyskam,
HeficTBylomuM Ha Tpybonpomson. Kpome Toro, TpyOnl # HX
COeJHHEHHUS NOJIKHEI OCTaBaTbCs I'epDMETHYHHIMH B Ipollec-
ce BCero nepuofa skcnayarauud. OT aToro 3aBHCHT 3KOHO-
MHYHOCTb H HAJeXKHOCTb CHCTeMbl NIOJAYX W pacnpenene-
HHS BOJH, a TaKKe ee CAHUTApHOE COCTOSTHHE.

ITapamerpsl, onpenensiiomiine pa6ory cucreMsl TpPyGo-
NPOBOAOB, H3MEHSIOTCS B OYeHb [HPOKOM AManas3oHe. B mu-
pOBOH NpaKkTHKe CTPOHTENbCTBA BOJOBOJOB H CeTed HaH-
foJiblllee pacnpocTpaHeHUe MOJNYUYUNH UYTyHHble, CTajJbHHE,
)Kesle300eTOHHEBle, aclecTOLleMEHTHble H [JacTMacCoBble
TPYOHL

§ 27. METAJINHYECKWE TPYEDI

K merannuyeckuM Tpyb6am OTHOCSATCS YYTYHHBIE U CTaJb-
Hble TPyOBl, BHIIYCKAEMEle B HIMPOKOM AHANa30He AHAMeT-
pOB, Pa3JHYHBIX KJAcCOB IIPOYHOCTH, MApoOK CTald H T.IL

Tpy6onpoBoasl M3 4YYryHHHIX TpyO6. [/ HanmopHBEIX BO-
JOBOAOB M ceTell MpUMeHSIOTCA TPyOnl ABYX THIIOB: TPYyOGHI,
u3roTorssemole u3 ceporo uyryna no I'OCT 9583—75 me-
TOAAMH HEHTPOOEXKHOr0 H HOJYHenpephIBHOT'O JHUThbs AHAa-
merpamyd 65—1000 MM ¢ pacTpyGHBIMH CTHIKOBBEIMH COERH-
HEHUSAMH, KOTOpHEe YINJIOTHAKT MNPSAApl0 H 3a4elbIBAIOT
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Puc, IV.1. Pacrpybroe coedunenue 2 3
yyeynuolx Tpyb ¢ YnAOTHEHUAMU
nenvro8ol npadvio

KRR XS
:'0.0‘0'000‘0'03 >,

ac6ecTOIEMEeHTHRIM DAacTBOPOM; TpyOHI, H3TOTOBJSEMble
nuamerpaMu 65—300 MM €O CTHIKOBHM cOeIMHEHHeM. MOJ
pe3HHOBHe MaHXKeThl. Tpy6wl zumamerpoM 65—300 MM BH-
nyckamoT AJaHHOH 2—6 M, a TpyOm aguamerpom 400 MM
u 6onee — pauno#t 5—10 M. T OCTm nupeaycmarpupaior
BBRIIYCK TpyO Tpex kmaccoB — JIA, A u B, orsnuualomuxcs
IpyT OT Apyra TOJINHMHOH CTeHOK H, ClAeJOBATEJBHO, BBIIEp-
XKHUBAIOWHX Pa3JHuHOe JaBJIeHHE.

Has coepunenus tpy6 no 'OCT 9583—75 ucnoab3yior
cMmech caeayioliero cocrasa: 30—35 9, ac6ecra, 656—75 %
nemMeHTa Mapkd He HuXe 400 u 10—12 9% Boxw mo macce
cyxoii cmecH. B KadectBe HaOHBKH NPHMEHSAIOT INPOCMO-
JEeHHYI0 HIH OUTYMHHH3HUDOBAHHYIO NeHbKOBYIO NpAib. KoH-
CTPYKUHSA cOefMHeHH#l 3THX Tpy6 mnokasaHa Ha puc. IV.1,

Ilpu coenuHeHHH DMIMHIpHUYeCKHH KOHel Tpy6 / BBOLAT
B pacTpyb 2 ynoxeHHOII TpyOBI TakK, UYTOOGH 3a30p MexXIy
rVIaJKUM KOHIOM M YIOpHOH MOBEPXHOCThBIO pacrpyba co-
craBasaa 5—10 MM B 3aBucuMOCTH OT AHaMerpa Tpyb. o
Ha4yanaa 3adelKH CTHIKOB TPyOBl LIEHTPHUPYIOT. 3aTeM pacr-
pyOHYIO 11eab YIIOTHSIOT NeHBKOBOHR npsiabio 3 ans obecre-
YeHHUS BOJOHENPOHHIIAEMOCTH CTHKOBOTO COEIHHEHHS.

st yrepxaHHS OpPSAAH OT BHAABJHBAHUA THAPABJIHUe-
CKMM NaBJeHHEM YCTPamBalOT aclecTOUEeMeHTHRIH 3aMOK 4.
Ilpu HeoO6XOAUMOCTH 3aIUUTHI acBecTOLEMeHTR OT arpec-
CHBHOT'O BO3MEHCTBHS TFPYHTa W NOA3eMHBIX BOJ pacTpyb-
HYI0 Iedb HAa rayOHHY 2—3 MM 3aDOJHSIOT H30aAUHel J,
cocTosillledl M3 TPYHTOBOH KpPacKH M MacTHKH. BHyTpeHHee
HCNBITATENBHOE ¥ pabodee JaBJeHHe CMOHTHPOBAHHOIO TPY-
fonpoBoga Ha3HAYalOT B 3aBHCHMOCTH OT KJjacca Tpyd
¥ BHEIUHHX HArpy3oK. OHH He MOJKHE GLITh EHIUE COOT-
BerctBeHno 1,50 u 1,0 MIla. Ilpu rnyOumHe 3aJ/I0XKeHUs 1O
4 M u aumamerpe Tpybonpoeoma mo 300 mM, Kak HpaBHIO,
yRaagbBalOT TPpyOsl kaacca JIA. Ilpw BHIONHEHUH coemu-
HeHHs1 TPY6 YKAa3aHHBIM CIOCOO0M, HECMOTDPsSi Ha €ro Inpo-
CTOTY W OJHTeNBLHOCTh NpHMeHeHHs, He obecneyHBaercs
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Puc. IV.2. Pacrpybroe coedunenue
uyeyrHolx TPyl HA PESUHOBLLX Yyn-
AOTHUTEAAX

2
Ly,

PaBHONIPOYHOCTb CTHIKOBOTO COEJHHEHHs] C OCHOBHBIM MaTe-
puasom Tpyb, TpeOyioTcst OOJbIIHe 3aTpaThl BpeMeHH, He
MO0JHOCTBIO HCNOJB3YIOTCS INPOYHOCTHBIE XapaKTepHCTHKU
camux Tpy6 u, KpoMe TOro, OH He MeXaHH3HpOBaH. ['epwme-
THYHOCTb CTHIKOBHIX COEJHMHEHHH YacTO HApyIIaercs.

CThIKOBEIE COeAHHEHHUs HA PE3HHOBBIX YIJIOTHUTENAX SIB-
JSI0TCSt THOKHUMH, 06eCnedHBalOT PaBHONPOUHOCTE ¢ TPy6oi,
repMeTHYHOCTh TPYOONpPOBOLA IPH OCEBOM CMEUIEHHH J0
15 MM # yrnoBoit gmedopMauud g0 3—4°, BCIELCTBHE Yero
YHCJIO NOBPEX/eHHil yMeHpLIaercs B HeCKOJNBKO pa3. Mow-
Ta)X CTHIKOBBIX COeAMHEHHH [IONHOCTBIO MEeXaHH3UDPOBaH,
6marogaps yeMy 3HAUHTeJbHO COKpalllaercs TPYLOEMKOCTb
H rapanHTHpYyeTcsl BHICOKOe KauecTBO paborT.

BBuny paBHONDOYHOCTH CTHIKOBOIO COENMHEHHS ¢ TpY-
60#l MaKCHMaJbHBle 3HAUeHHs] HCOBITATENBHHX H pabouux
IaBJeHHH# MOryT NpHHEMAaTbcHd 00Jee BHICOKHMH IO CpaBHe-
HHIO C UX 3HAYeHUAMH LJs TPYOBl CO CTHIKOBHIMH COelHHE-
HUAMH NIOJ 3a4eKaHKy. DTH 1aBJIeHHs COOTBETCTBEHHO paB-
oyl 1,75—2,8 MIIa wu 0,95—2,0 MIIa 8 3aBHCHUMOCTH OT
kaacca Tpy6. KOHCTPYKLHSI 3TOrO CTHKOBOI'O COeIHHEHUS
npusenera Ha puc, IV.2. B pacrpybe T1py6H 2 nMeerca
BHYTPEHHHI KOJIbLEBOH 143, B KOTODHIH 3aKJaJLIBAIOT rpe-
6eHb Pe3HHOBOH MaHXKernl 3. DTOT Na3 NPENATCTBYET CMe-
LIEHHI0 MaHXeThl IPH MOHTaxXe CTHIKA H YIepXKHBAEeT ee
OT BBIIABJIHBAHHsI BHYTPEHHUM [1aBJEHHEM.

IepMern3anus cTeika obecrieunBaercs 3a cyeT 06KaTHA
cpenHel 4acTH MaHXKeTH IPH MOHTaxe H CaMOYNJOTHEHHS
MaHMXKeTH NPH THIpPaBJIUYecKOM JasJjeHud. HMwmewouinecs
B XBOCTOBOH YaCTH MAaHIKeThl JIeeCTKH TaKXKe CHOCOGCTBY-
IOT repMeTH3allH CTHIKOBOrO coefuHeHusi. Manxersl (yo-
JIOTHUTEJbHBE KONBILA) H3rOTOBJSIOT H3 PE3HHH, He COLep-
xamed BpeLHBIX BEUIECTB, BIHSIONINX Ha BKYC, UBer H 3a-
max Boakl. MoHTaxX Tpy0® DPOU3IBOAUTCA CAELVIOUIHM
o6pa3oM. B koJapueBodl na3 pacrpy6Ga BKJIAAHBAIOT YIJIOT-
HAOWYIo Mamxkery., HapyXHpIA KOHenm LHJIHHLDHYECKO
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gyacTH | MOHTHPYeMO# TpyObl cMaswlBalOT rpaduTo-rJIHIe-
PHHOBOH CMa3KOH. 3aTeM KOHell MOHTHpYeMO# TpyGHl ¢ MO-
MOIIbIO CNENUaJbHOrO MOHTAXHOTO YCTPOMCTBA BBOXAT
B pacTpyl yJOXKEHHOH TPYOHL

BoaonpoBoaHple CeTH H3 4YIYHHBIX Tpy® MOHTHPYIOT
C HCMOJNb30BaHHEM YYTYHHBIX (DACOHHBIX yacrell PasJHYHOH
¢bopmul ¢ pactpybamu u ¢paanmamu. OHU MO3BOJAIOT H3Me-
HATb HanpasJeHHe JHHUE KakKk B [ODH30HTANBHOH, Tak
1 BepTHKa/dbHOU miockocTdH. C HX mOMOIIBIO Ha BOAOMIPO-
BOZHBIX JIMHHAX YCTAHABAMBAIOT HeOOXOAUMYIO apMaTypy
¥ ycrtpauBalor oTBerBaeHus (raba. IV.1). Ilpm orcyrcrBun
YYTYHHBIX (AacOHHBIX dYacTefl NPUMEHAIOT HeCTAHJAPTHEIE
CTaJibHble cBapPHble (haCOHHBIE YACTH.

Henocratkom Tpy06, BRINyCKaeMBIX H3 CEPOro UyryHa,
SIBJISIETCS. OTHOCHTENbHO IJIOXO€ CONPOTHBJEHHe KX AWHA-
MHUYeCKHM HarpyskaM. 3HauuTeJbHO 66abluyio 06JacTh NpPH-
MeHeHUs] HMeloT TPyObl M3 KOBKOrO YyTYHa, BBIIEPKUBAIKO-
mye 6oaplliMe HAarpy3Kd ¥ HMeIompe Jyylline MJIacTHYecKue
cBo#cTBa. Paspylllende UYTYHHBIX TPy6 MOKET INPHBOIMTD
K OCJHOXHEHHSAIM NP JHKBHAAUWH aBapuit u 6oJplIuM NO-
TepsM Boael. Kpome Toro, o6nacTe NMpHUMeHEHUS] 3THX TPYO
OrPaHUYHBAETCS NONMYCTHMBIMH BHYTDEHHHMH JaBIEHHUSMH.
YyrysHble TPyObl BecbMa METAJJIOEMKH IO CPAaBHEHHUIO CO
CTaNbHBIMH.

CraabHple TpyOBl BHIIYCKAIOT B IUHPOKOM JHallasoHe
JHaMeTPOB, TOJINHH CTEHOK, MapoK CTaJu ¥ PasJuyYHbIX
KaaccoB TouHocTH. OHE 006/1afaloT BBICOKOH IPOYHOCTBIO,
OTHOCHTEJIEHO HeBOJbIION MaCCOH, NJIACTHYHOCTBIO H IpH-
MeHSIOTCS NpH HHAYCTpHAJbHOM MOHTaxe. Henocratkamu
CTaJIbHEIX TPYO SBASAIOTCS IIOABEPKEHHOCTb KOPPO3HH M 3a-
pacTaHuI0, MEHbIIHHA CPOK CJYKOBI IO CPaBHEHHIO CO CPO-
KOM CAyX06hl YyTyHHBIX M HeMeTaaJu4eckKux Tpyb, BO3pa-
CTaHHEe THAPABINYECKOTO CONPOTHBJIEHHA B IIpolecce 3KC-
NIyaTalldy, ecAd He NpefyCMarTpHBAIOTCA HeoOXOOHMble
MepHhl.

N3-33 Heo6XOXUMOCTH 3KOHOMHH MeTajja NpHMeHeHHe
CTaJbHBIX TPYG cTporo orpaHuyumBaercs. [ns craibHBEIX Ha-
PYXHBIX TPyGOINPOBOILOB CHCTEM BOAOCHAOMKEHHS NpHMEHH-
IOT CBapHBIe TpyObl CAeAYIOIUX BHIOB:

npsamomosuele no [OCT 10704—76 ¢ usm., I'OCT
10706—76 ¢ u3m. u TOCT 10705—80;

cnupanabHo-mwoBHble o I'OCT 8696—74 ¢ nam.;

CIIEPaJNbHO-IIOBHEIE TOHKOCTeHHble no TY 102-39—78;

sonorasonporoarse mo IOCT 3262—75 ¢ usm.
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IIpuMeHeHue OeCIIOBHBIX CTaJbHHIX TPYO Henaecoo6pas-
HO B Cjaydae, ecJd pacyeTOM Ha IPOYHOCTL YCTaHOBJeHa
HeBO3MOKHOCTb UCIOJL30BAHHS CBAPHHIX TPYO.

Cpapuple TpyOn H3rOTOBJISIOT M3 PasiHYHEIX CTajed,
OTJHYAIOIUXCA XHMHYECKHM COCTaBOM MW MeXaHHUeCKUMH
CBOUCTBAMH. JTH KauecTBa CTaJdH perJaMeHTHPYIOTCS CJe-
LVIOIUUMH CTaHAAPTAMH:

I'OCT 380—71 ¢ u3M. — Ha yrJIepORHCTYIO CTalb OGHK-
HOBEeHHOTO KayecTBa, IPUMEHAEeMYIO AJsl H3TOTOBJEHUsS Mpsi-
MOLIOBHBIX, CHHPAJbHO-IIOBHBIX W BOAOra30NpPOBOIHBIX
Tpy6;
I'OCT 19282—73 ¢ u3M. — Ha HH3KOJETHPOBAHHYIO BHI-
COKOKAYeCTBEHHYIO TOJCTOMHCTOBYIO H IIHPOKOIOJOCHVIO
cTajJb, NDPUMEHsSEMYIO AJS H3rOTOBJEHHS NPSIMOUIOBHBIX
(FOCT 10706—76 ¢ uam.) u crnupansso-osHnx (IOCT
8696—74 ¢ usMm.) Tpy6.

Hau6osee uupokoe npuMeHeHue HaxogsaT TpyObl U3 yr-
JepOJHUCTHX CTajJell OOBKHOBEHHOrO KauyecTBa, Kak Haubo-
Jlee fellleBble i MeHee feduumurHbe. TpyOn H3 HH3KOJeru-
POBAHHBIX BBICOKOKAaUYeCTBEHHBIX CTajed NPHUMEHSIIOT NpH
CTPOHTENbCTBE H IKCIIyaTallUHd TPYOONPOBOLOB B YCJIOBHSIX
HH3KHX TeMmepatyp, npubausurenso —20°C u Huxe. Hx
MOXKHO NIPUMEHSTb U IpH 00Jiee BHICOKHMX TeMIeparypax,
ecnu obecCnedyuBaerTcst 3KOHOMHsSI CraJHd B pe3yJbTaTe HC-
MOJb30BaHUS TPYyO C MeHbIIMMHM TOJLMHAMU CTEHOK, 4YeM
y TpyO 43 yIrIepoAMCTHIX cTajell OOLIKHOBEHHOro KauyecTBa.

B cooTBeTcTBHM C NMPOYHOCTHHMH pacyeTaMyd JHaMeTpBHI
Tpy6 drp B CHCTEMax BOJOCHAGKEHHs 3aBHCAT OT TOJILHHBI
CTeHKH 6:

M. . o oo 0. 2,84 4—10 6—16
drp, MM« o o 0 o o o 400 500—1000  >1000

Tpy6el BHIIYCKAIOTCS pAa3JHYHbIX TPYNIN ¢ rapaHruei
KaK BCeX, TaK ¥ OTAeJbHBIX XapaKTepHCTHK: MeXaHHUYeCKHX
CBOMCTB, XHMHYECKOI'0 COCTaBa, HCIIBITATeJbHOIO AAaBJEeHHS.
Kpome Toro, TpyO6H, uUMelolllHe OJHHAKOBbIE rapaHTHpPOBaH-
Hble MeXaHHUYeCKHe XapaKTEePUCTHKH, MOTYT ObITh H3rOTOB-
JIeHE! U3 cTajiefl, MONYUeHHBIX PA3JUYHBIMH CIOCOOaMH.

Bruibop Mapku cranu TpyObl NPOH3BOISAT IO HOpMHpYye-
MBIM CTAaHZApTaMH NOKA3aTeJsM CTaJ¥ H MeXaHUYECKUM
CBOIICTBaM, a IpPH KX OTCYTCTBHH — II0 3HaYeHHIO rapal-
THPYEMOTO HCIHTATENLHOTO THIPABJIHYECKOr0 LaBJIEHHA
TPpyOHL
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TpyOnl u3 yriepoancrofi oOGBKHOBEHHOI'O KauecTBa KH-
namei cranu (KII) xapakrepusyoTcs x/n1amHOJOMKOCTBIO,
B CBSI3H C UeM HX He ClIelyeT NPHMMEeHATh IPH CTPOHTENbCTBE
K 3KCINIyaTauwH TpyOGOUNpOBOZOB B YCJIOBHSX HHUSKHX TeM-
neparyp (munyc 10—20°C).

Tpybut us noaycnokofino#t (IIC) m crmoxolHo#t cranu
(CII) oGnanamoTr MeHbIIeH CKJIOHHOCTBIO K XJaKOJOMKOCTH,
[IO3TOMY HX TPHMEHSIOT IPH CTPOHUTENbCTBE M 3IKCILIyara-
IUH B YCJIOBHAX O0Jlee HUSKUX TeMIIepaTyp.

TpyOui u3s HHU3KOJNETHPOBAHHBIX CTalefl MeTecoob6pasHo
IPHMEHSTb, KOTAA B NEPHOJ CTPOHTENbCTBA H SKCIUIyaTaumHH
CTEHKH TPYO MOTYT OXJafHUTbCS MO BeCcbMa HH3KHX TeMIle-
patyp (—30°C u HuxKe).

BBugy TOro, 4yTo OCHOBHBIM CIOCOGOM CO€ZHMHEHHS
CTaNbHBIX TPYyO sIBAfAETCS CBapKa, HeoOXOIHMMO YUHTHIBATH
UX CBapHBAeMOCTb, KOTOpas yXYIALIaeTcss ¢ HNOBBIIEHHEM
COAEPXaHUs yriaepoaa.

Hasa TpyGOnpoBOAOB KHAKOTO H rasoofpasHoro xjaopa
H KpelKHX KHCJIOT peareHTHOrO XO3AHCTBa OYHCTHHX COODY-
JKEHHH INDHUMEHAIOT CcTa/jdbHble OeCWIOBHble Tropsye- HJIH
xoJonuHo edopMHupoBaHHEe. Tpy6Bl U3 HepXKapelolllef cTalu
HCIOJL3YIOT B peareHTHOM Xo03dHCTBe IJd TPaHCIOPTUPO-
BaHHUs arpeCCHBHBIX pacTBOpOB. B0o3MOXHO TakKke npume-
HeHHE 35MaJIUpOBAHHBIX H OCTEeKJOBaHHbIX TpyO. HJd BOIO-
3a60pOB NOJA3eMHBIX BOJ NpurogHsl OecClIOBHHE ofOcagHble
TpyOH u OGYypHJbHBIE TPYOHL.

§ 28. 3ALUHTA METANNTMYECKUX TPYE OT KOPPO3UU

TpybonpoBoasl B Ipolecce 3KCOJAYATALlHH NOJBEPraroT-
csa KopposuH. Cpok cayx6b MeTadnHyecKux Tpybomposo-
JIOB, HaJeXXHOCTb U 3(h(QeKTHBHOCTb UX 3KCINIyaTalHH ompe-
JeJisieTcst rJ1IaBHBIM 06pPasoM CTeleHbo 3aLIHUTH MeTa/ljla OT
KOPPO3HOHHOIO paspylieHHsi. BHYTpPEHHASS KOPPO3Hs IIOMH-
MO CKBO3HBIX IIPOp3KaBJeHHH BCJIEACTBHE pPOCTA BHICTYIIOB
LIEPOXOBATOCTH IPHBOLHT K DPE3KOMY CHHIKEHHIO IIPONYyCK-
Ho# cnocobHocTH TpybGonpoBoAoB. B psne ciayuaeB HXx ruf-
paBaUUECKOE CONPOTHBJEHHE 110 CPaBHEHHIO C DACYETHBLIM
yBesnuuBaercs B 8—9 pas. Bce 370 NpHBOLHT K cOKpalle-
HUIO CPOKA 3KCOJNYaTAUUH, LONOJHHTEJbHEIM KaIHTaJbHbIM
3aTparaM Ha DeMOHT, HepeKJaAKy M IPOKIanKy AOIOJHH-
TeJIbHBIX JIHHHH, Nepepacxony SHeprosarpar.

Jas 3aniuThl MeTaJJIHYeCKHX TPYyO OT KOPPO3HH IpHMe-
HSAIOT DacCCHBHEE H aKTHBHble MeTOZB. K macCHBHHIM MeTO-
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JaM OTHOCSTCS H30MALHUS HAPYXHOH U BHYTPeHHeH NoBepx-
HOCTH TpyDO HJIH NOKpbITHE TpyO clelHaJbHbIMH 000J0uUKa-
MH; K aKTHBHBIM — DJIeKTpUUecKas 3alluTa.

UyryHHble TPyOB Ha 3aBOJaX INOKPHIBAIOT CHENHAJIbHBI-
MH aHTHKOPPO3HOHHBIMH MAacCTHKaMH, KOTOpble B TeueHUe
HEKOTOPOTO BpeMeHu obecrnedyuBaloT HX 34lUTYy OT KOppo-
£3708
Ha 3aBozax, BHIYCKAIOLIUX CTanbHbie TPYOHl, aHTHKOD-
POSHOHHBIE IIOKDHITHS He HaHocaT. IlosToMy aHTHKOppO-
3HOHHYIO 3alllUTy BLINOJHSAIOT INepel YKAaAKoO# Tpy6 Hau
B npouecce MX ykaanxkd. Jnsa HapyXKHOH U30JASLMH, OpHMe-
HsieMOH [Jsi BCeX CTaAbHBIX TPYyOONPOBOAOB, HCHOJIB3YIOTCS
OUTYMHO-MHHepaJbHple, OHTYMHO-NOJNHUMEpDHBIE, MNOJHMEp-
Hble, STHJGHOBble H Jpyrue paBHOLEHHbIE HM NOKPBITHSA.
Buz npoTHBOKOPPO3HOHHO 3aIlHTHl 3aBHCHT OT KODPO3HOH-
HOH aKTUBHOCTHY IPYHTOB.

B CCCP paspaGoTaHe TeXHOJOrHM HaHECeHHs Ha 4y-
I'YHHEIE M CTajbHble TpyObLl BHYTPEHHHUX NOKDBITHH BceX oc-
HOBHBIX BHIOB. B MHpOBO# NpakTHKe CTPOHTENLCTBA BOLO-
NPOBOZOB NOJNYHYUJIH pacImpoCTpaHeHHe NOKPHITHS Ha OCHOBE
HeMeHra. JIHTENBHBbIH ONBIT NPUMEHEHHs 3THX INOKPHITHIM
J0KasaJl HX 3KOHOMUYHOCTD H HaleXHocTb. BHyTpeHHHE
MOKPHITHS MOTYT HAHOCHTBCA KaK Ha HOBBIE TPYOH, Tak H Ha
TpyOH, Haxoiasiiuecs B skcnayarauuu. CylecTByer He-
CKOJIbKO CHOCOOOB HaHeceHusi NOKPHITHH Ha HOBHE TPYOHL
Haubonpllee pacnpocTpaHeHHe HMEET METOA UEHTPHOYIH-
poBaHnus. Ilpu ucnonv3oBaHuH 3TOr0 Metrofa Tpyba Haxo-
JUTCS B CTALlHOHAPHOM IOJOMKEHHH, 4 NMOKDPBITHEe HAHOCHTCS
Bpaluamoulelics ToJIOBKOH, Nepemeniaonieiics BHYTpH TPYGHL
B zapyGexHoli npakrtuke Ajasi Tpy6 OOJbIIHX THAMETPOB
(1000 MM u Oosee) 3alUTHBIE MOKPBHITHS HAHOCATCS He Ha
33aBORAX, 4 HENOCPEACTBEHHO HA MecTe CTPOHTEJbCTBA C MO~
MOIIbIO NEPEABHKHBIX YCTAHOBOK.

Haunbosee nelCTBeHHBIM CpPENCTBOM 3aIlUTH AeHCTBYIO-
X TpyOONpOBOAOB OT KOPPO3HH SBASETCA OYMCTKA BHYT-
perHe#l NOBepXHOCTH ¥ HaHeceHHe AHTHKOPPO3HOHHBIX IO-
KpeiTHH. IIpH DpoYHCTKE NMPOHCXOAHT NpPaKTHUECKH NOJHOE
yAaneHue NPOAYKTOB KODPO3HH, ¥ IOBEPXHOCTb TPYOH OUH-
maercs A0 Meraanauueckoro Oaecka. Ilponmyckmnas cnoco6-
HOCTb TpPYOONPOBOAOB NOCJTE IPOYKCTKH COCTaBJAsieT 95—
97 % nepBoHauaJpHOH. OuucTKa TPY6ONPOBOLOB CONPOBOK-
Jaercs HaHeCeHHeM 3alllHTHHIX NMOKPHITHIL.

st HaHeceHMsi LEMEHTHBIX NOKPHITHH CYIUECTBYyeT He-
CKOJIBKO MeTOLOB, H3 KOTOpPHIX ;s Tpy6 nuamerpom 100—
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3600 MM HauboJbllee pPacIpOCTpaHeHHe INOJYUHI METOL
LlentpunaiHd, NpeLycMarpHUBalOlluil pa30phl3arUBaHHe le-
MeHTHO-IlecyaHoro pacrsopa. Pacrsop u3 OyHKepa 06JaMLO-
BOYHOH MAIUMHBLI NOAAeTCs LHEKOM B Tpy0y, HMEIOWYI0 Ha
KOHLle NMPOJOJbHEE INeJH. BriXkHMasice U3 9TUX ILeJeH, pa-
CTBOp ONajaer Ha palualjbHble JONATKH BpallaoLIeHCcs
FOJIOBKH M NOJ AeHCTBHEeM LEHTPOOEXKHBX CHJI 0TOpachiBa-
eTcsl K creHKe TPyOH. JlJis HaHeCeHHsd NOKPHITHH Ha TpyGo-
npoBoar aHaMerpoM OoJsee 400 MM 06MMIOBOUHBIE MAILH-
Hel CHaOXeHBl CHeuHadbHLEIMH NOpPHUCNOCOOAEeHUAMU THNA
MacTepKa, KOTOphble, Bpamaschs ¢ HeOOJAbLIOH CKOPOCTBIO
B CTOPOHYy, IPOTHBONOJIOXKHYIO HaNpPaBJEHHUIO BpaLleHHs
pa30OpHI3THBAKIIEH TOJIOBKH, 3ala)XMBAaIOT NOBEPXHOCTh
nokphiTud. Ilpn oOaHIOBKe TpyGONpOBOLOB MeHBLUMX NHA-
MEeTpPOB MOKPHITHE BHpPABHUBAETCsl NpPHUCHOCOOJEHHeM Tuna
YyCEUEeHEOro KOHycCa ¢ NMPYXHMHAIIHMH KPHBOJHHEHHBIMH TO-
BepxHocTaMHU. [lpousBoaHTesbHOCTE MAUIUH NpU OGJHLIOBKE
Tpy6onpoBoaoB Goapmux guamerpos Goaee 100 m/u. B ore-
ueCTBeHHOH NpakTHKe OOJHLOBOYHOe OOOpynOBaHHe paspa-
6orano nns Tpy6 gpuamerpom 1200—1400 mm.

JlJs co3naHua Ha BHYTDeHHeEll NOBEPXHOCTH TPY6 MOJH-
MepHBIX MOKDHTHHA B psfie CTPaH NPH BHIHOJHEHHH PEMOHT-
HO-BOCCTAHOBHTENbHBIX paboT NpHUMeHseTcsd MeTOA NpoTac-
KHBaHHsS BHYTPHW 3KCIJyaTHpyeMbIX TpyOONpPOBOJOB IJeTel
H3 noaumepHux TpyO. JaHHHR MeTon HaxXOAHUT IpHMeHeHHe
H B OTEUeCTBEHHOH NpaKTHKe AJIl BOCCTAHOBJEeHHA Tpy6o-
IPOBOLOB HU3KOI'O AABJEHUS.

[Mocnenune 15—20 ser B MUPOBOH H OTeYeCTBEHHOH
NpakKTHKe BCe 0ojee MIHPOKOe NPHMeHeHHe Hax0JAT JaKo-
KpacoyHble MNOKPHITHA, obecHeyHBaloiiye IIPOCTOTY TEXHO-
JIOTHYECKOTO npollecca HaHeCeHHs Ha IOBEPXHOCTb, BHICO-
Ky MHIYCTpPHANH3aUHI0, CPABHUTEIBHO HH3KYIO CTOHMOCTb.

K akTuBHBHIM MeTOLaM 3allUTH MeTaJIHYecKHX Tpybo-
NPOBOLOB OT KOPPO3HWH OTHOCHTCSA KaToAHAad 3aliMTa, OCHO-
BaHHAS HA 2JeKTPOXHUMHYECKOH TeOpHH KOppo3HH. Bruny
3HAYHTEJNBHBIX 3aTPaT 3JEKTPOIHEPTHH 3TOT BHA 3aUlHUTHI
nejgecoo6pased Kak [JONOJHUTeNbHAs Mepa 3allUTH Tpy6o-
NpoBOAOB. K 37TeKTPOXHMHYECKOMY METONY OTHOCHTCS TakK-
)Ke cocod NUMHKOBOI'O MOKPBLITHA, 3aMeAJas0Iero paspyile-
HHe CTanbHEX TPyO. 3aumuTa BHyTPeHHel NMOBEPXHOCTH TPy O
MoxeT ObITh ofecleyeHa H MeTOJAMH CTaOHJIH3aUMOHHON
006pabOTKH BOAHL

TpyGonpoBoAk, YJOXKEHHBE BAOJL 3JeKTPHQUIMPOBAH-
HBIX JOPOr, HNOABepraroTca AeHCTBHIO OJyXKAAIOUIHX TOKOB.
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Ilox ux BAHMAHHeM NPOHCXOLUT paspylieHHe MNOBEPXHOCTH
Tpy6. 3amura TpyO OT HeHcTBHS OJMyXKAaWLIHX TOKOB CO-
CTOMT B MpelOTBpalleHHH 0Opa3oBaHHUS 3THX TOKOB HyTeM
crelHaJibHOro OOOPYAOBAHHSA PEJAbCOBHX IIyTed SJeKTpo-
TpaHCIopra.

§ 29. HEMETANNMYECKME BOLOMPOBOSHLIE TPYE!

K HeMeTanIHyeCKHM BOJOIPOBOIHBIM TPy6aM OTHOCSTCS
xxene3o00eToHHBE, acOecTONeMeHTHHE M IJacTMacCOBhIE
TPYOHL

JKenesoGeronnple TPyGbH 10 CpaBHEHHIO C MeTajjauue-
CKHMH HMeloT pap npeumyuiectB. Oun o6manamT Gobllei
KODPO3HOHHOH YCTOHYHBOCTBIO, SABJAIOTCA JH3JAEKTPHKAMH,
CIOCOOHH COXPaHATh B YCJIOBHAX 3KCILIYaTallHH IVIAIKYIO
MOBEPXHOCTh, YTO O6eCleynBaeT MOCTOSTHCTBO HX MPOMYCK-
HOH CIOCOOHOCTH; HMEIOT MeHBIIYI0 MeTaJJdJoeMKOCTh
H GOJBUIYIO QOJrOBEYHOCTb. HeZoCTaTKOM HX  SIBJASETCH
OoJiblizass mMacca.

Hanopure xene3o0eToHHElEe TpyOBl, HU3rOTOBJAAEMBle Me-
togaMd BHOpormaponpeccoBanuss (FOCT  12586.0—83)
u nenrpudyruposanug (FOCT 16953—78), umelor rubxoe
pacTpy6HOoe CTHKOBOE coelHMHeHHe. I'epMeTHYHOCTH CTHIKO-
BOrO COeZlHHeHHs o0eclleduBaeTCsA NIPUMeHeHUEeM DPe3HHOBOrO
YIJIOTHHTENBHOIO KOJbIla KPYTJOro cedeHus. KoHCTpyKuHSA
pactpybHOro coenMHeHusi BUOPOrHAPONPECCOBAHHHIX TPYO
npencraBiaeHa Ha puc. IV.3, a meHTpH)YrHpPOBAHEBLIX — Ha
puc. IV.4, KoOHCTPYKUHH CTBIKOBHX COefHHEeHHH pacCUYHTaHBI
Ha BO3MOXKHble yrJOBhle AedopMmManuuH Tpy6 B COeLUHEHHH
oxoJsio 0,75—1°.

Monrax Tpy6 Ha4HHAIOT C TOrO, 9TO Ha BTYJOUHHIH KO-
Hell yKJaaneiBaeMol TpyOH HajneBalOT PE3HHOBOE KOJBLO.
3arem 3Ty TpyOy KpaHOM UK TPYOOYKJIALYUKOM OIYCKAIOT
B TpaHIlel) ¥ LEeHTPHDPYIOT OTHOCHTENbHO pacTpyba yJo-
JKeHHOH TpyOH. JlanbHeHdIIWH MOHTaXX 3aKJlOYaeTcs BO
BBEJEHHH BTYJOUHOIO KOHUA yKa1aAwBaeMoi TpyOH B pacr-
py0 yn1oxKeHHOH ¢ 0 JHOBpeMeHHHIM 3aKaThBaHHEM Pe3UHOBO-
ro KoJbla B pacTpybHyI0 Iiesab. MOHTaxX OCYyLIeCTBJSETCS
C ITOMOIIbI) PA3JHIHEIX MEXAaHH3MOB H NpHCHOoCOOneHHE.

CopraMeHTOM NOpPelyCMOTPEHO H3rOTOBJeHHe Tpy6 nua-
merpamu ot 500 go 1600 MM. B 3aBHCHMOCTH OT PacyeTHOTrO
BHYTPEHHero jnaBldeHHss B TpyOompoBoae TpyOul Moxpasie-
JAIOTCA Ha TpH Kiaacca mpounoctu. Tpy6ml 1 Kmacca mpen-
Ha3HAUeHHBl IJs NpOKJIaAKH TPyOONpPOBOLOB C PacderHhIM
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Puc. 1V 8, Creikosoe coedunenue
Hene300eTORNBIX npedsapuress-
HO HANPANCEHHbLY TPYD, U320T08-
AeHublx  merodom  8ubpozudpo-
npeccosanun

I —pactpy6, 2 — HanpaKeHHad
CIHpajabHad apmarypa, 3 — pe-
SHHOBOE KOJBLO, 4 — BTYNOYHBIH
KOHelw Tpy6H

\5 \\4 \} \\j

Puc. IV 4 Crexosoe coedure-
rHue pacTpybubix — orene3oberon-
HBLX NPedeapuTessHO HANPANCeH-
Holx TPYO, UB2OTOBAEHHBLX METO-
Jom yeHTpUDYy2UPOBQAHILA

1 — pactpy6, 2 — BTYJNOYHHH
KoHew TpyOH, & — pe3nHOBOE
KOnelo; 4 — ynopHHE OypTHK;
§ — samurHB clok GeToHa

BHYTpeHHHM paBJieHuem 1,5 MIla, II xaacca— 1,0 MIla
u II1 xnacca— 0,6 MIla. Ha sasoze Tpy6el mozsepraior
HCIEITAHUSAM Ha BOJOHENpOHHIaeMOCThb JasjeHHeM 0,6—
1,8 MITa B 3aBHCHMOCTH OT KJiacca.

Tpy6onpoBoAEl BCeXx KJaIacCOB B COOTBETCTBHH C Tpe-
Gopauuamu ['OCToR noMXKHBI yKIaablBaTh Ha TIyGHHY
2—4 M 1o Bepxa TpyOH B 3aBHCHMOCTH OT I'PYHTOBBIX YC-
JOBHH, BpEMEHHOH Harpy3kKd Ha NOBEPXHOCTb 3eMJIH, CIOCO-
6a onupaHHUA Ha OCHOBaHHE H CTENEeHH YIUIOTHEHHS 3a-
CHIIKH

Kak noxasmBamOT pacueTs, Keje300eToHHBle TPyObI
BCEX NHAMETPOB MOXKHO YVKJaAbBaTb Ha TMIYyOHHY 1O S5 M
00 Bepxa TpyOH Ha IJIOCKOe OCHOBAHHe M3 MEJKHX Iecya-
HEIX TPYHTOB NP HOpPMAaJbHOH CTelmeHH YIJIOTHEHHS Na3yx
B pacueTHOM BHyTpeHHeM HAaBieHud po 1,0 MIla Jas yk-
Janku TpyO ¢ OoJnee BLICOKHM BHYTPDEHHHM NABJEHHM Tpe-
oyercss cnpouaIHpOBaHHOE IPDYHTOBOE OCHOBAaHHE IOJ BHI-
KPYXKY ¢ yriaoM oxBara 90—120° mubo 6eToHHOE HJH KeJe-
300e€TOHHOE OCHOBaHMe.

CymecrByer NOKyMeHTALUss Ha H3TOTOBJEHHe KeJe30-
GeTOHHBLIX HAMOPHBIX TPYO CO CTANBHBIM HHJIUHIPOM HA 1aB-
aenne no 1,0 MIIa. )KenesobeToHHbe TpyOb MOIYT NOJABEp-
raThCsl KOPPO3HH, €CIU OHU YJIOXKEHH B arpecCHBHBIX TpYH-
TaX, Tle BO3MOXKHO BJAHsSHME IIPOU3BOJCTBEHHEIX CTOKOB
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H CUJIbHO MHHEPAJNHU30BAHHLIX arpecCHBHBIX NMON3EMHEIX BOJ.
B sToM cJayyae HapyKHYIO [NOBEDXHOCTb TPYO MHOKDHBAIOT
GHTYMOM HJH Ky30accIakoMm.

YUYUTHBAS, YTO pas3MepHl BTYJOYHOTO KOHIA H pacTpyba
Xese300eTOHHBIX TpyO 3HAYUTENbHO OTJAHYAIOTCSA OT pasme-
pOB TWIafKOro KOHIA H pactpyba YYryHHHX ¥ CTaJdbHBIX
Tpy6, AAd coelHHeHUs TpyO NMPUMEHSIOT CTalbHHEE CBapHble
BCTaBKH: (GJaaHey — rIaikuil KoHel; duaaHen — pacrpyo;
pacTpyb — raadKui KoHel ¥ riaanKufl KOHell — PJIanKHH KO-
Hel. KOHCTpYKUHM 3THX BCTaBOK THIH3HDOBAHBHI

AcGecTouemMeHTHbIE TPYOBI HMEIOT MaJyio Maccy, ofJer-
YaIOUWYI HMX TPAHCMOPTHUPOBKY M YKIAAKy; MAaJayiO TeIMIo-
IPOBOJAHOCTB, NOCTATOUHYIO KOPPO3HOHHYIO CTOHKOCTb U SIB-
JSIOTCA [HUAIEKTPHKAMHU. ¥ HUX HeOGOJbLWOH KospduIHeHT
rugpasanyeckoro comnportusieHus. [lpum sxkcnayaraunuy OHH
COXpaHAXT INIAAKYI0 ¥ HEKOPPO3UPYIOILYI0 BHYTPEHHIOW IO-
BEPXHOCTb.

OnHako HeOGXOAHMMO YUYHTHBATH BO3MOMKHOCTH BHeIlHefl
KOPpPO3HH 3THX TPyO NOJ BO3JeHCTBHEM BeIIECTB; paspy-
A0 KUX COeLHHEHHSs, BXOAsUIHe B COCTaB acbecTroLeMeHTa
(ruppaT okucH Kaabnus, KapOOHAT KaJblHs, CHAHKAT Kalb-
I¥s, aJIOMHHAT Kajablus, Kap6oHat Maraus u Ap.). ITosro-
MY Npu NpOKJAajKe TPYOONPOBOAOB B I'DYHTaX, arpecCHBHHIX
0 OTHOWIEHHI0O K acBecTONeMeHTHHM Tpy6aM, Caeayer
yCTpauBaTh MPOTHBOKOPPO3WOHHYI 3amury. ['pyHT cuywura-
eTcsl arpeccuBHbIM, ecan pH rpyHTa Huxe 6. ArpeccHBHOCTB
IpyHTa TeM CHJIbHee, yem Huxe pH.

B ¢Bfi3H ¢ XpYymKOCTBIO acBeCTOLEMEHTHHIX TPyl Heos-
XOLHUMO cOOJIO/leHNe Mep OCTOPOIKHOCTY INPH HX TPAaHCIOp-
THpPOBKe, pasrpyske u MoHTaxe. Ilpm ymapax B tpybax
NOABASAIOTCA HAlpsXKeHHUs, KOTOpHE MOIYT NPEBbIIATE J0-
OYCTHMBE, U B CTeHKe 00pasyioTcs TpPEeUlHHB, OOHAapyKH-
BaeMHe TOJBbKO NPH THAPABAMYECKOM HChbITaHuH. Jlas ra-
pPaHTHH HOpMAaJbHOH paboThl aclecCTOLEMEHTHOrO TpyOOIpo-
BOJA B Ipolecce 3KCNJAyaraluu HeoOXOAHMO HCKIIYHTh
yCIOBHS BO3HUKHOBEHHS CHJ, BHI3BIBAIOIINX H3THO Tpybo-
npoBona. [as 3Toro ero Heo6XOAMMO YKIaAblBaTh B HeHa-
PYIUEHHHIH IPYHT, KOTOPHIH MCKIIOUaeT MPOCAAKY.

AcGecroneMeHTHEHE TpPYyOB BHNYCKAIOT B COOTBETCTBHU
¢ T'OCT 539—80. Tpy6u nmonpasfensioTcs Ha yeTHpe Kiac-
ca: BT6 — na pa6ouee npaBaesue 0,6 MIla; BT9 —
0,9 MIla; BT12 — 1,2 MIla u BT15 — 1,56 MITa. Pa6oyum
LaBJeHHeM SBJASETCS MAaKCHUMaJbHOE THADAaBAHYECKOe HaB-
JieHUe, IPH KOTOPOM MOKeT OHITh HCHOJb30BaHa Tpyba maH-
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Puc. IV.5. Crux ¢ acbecroye- Puc. IV6. Croix ¢ uyeynroil
menTHOll Mygrot CAM ranyesol mygroil
I — acBecrouemenTtHasg  Tpyba; I — acbecroneMerdTHass  tpyba;
2 —muydpra CAM; 83— pesuno- 2 — pe3uHOBHE KoJbUa; 3—BTYJ-
BHIE CAMOYIJIOTHAKINHECH KOJb- Ka; 4 — craxuoh 6onr; S—pnan-
12a; 4— UHIUHIPHYECKHE HEeCKBO3- LB

HEI€ OTBEpPCTUS

HOro Kjiacca OPH OTCYTCTBHM BHellHell Harpysku. Kiace
Tpy6 OIpenessiOT pacyeToM, B KOTOPOM YUHTHIBAIOT YCJO-
BUS sKcnayarauuu. TpyOnl Kaxaoro Kiaacca B 3aBHCHMOCTH
OT BHeIHero AMaMerpa W AJUHBI NOADPAa3JeNSIOTCS Ha TPH
tdna. TpyObl mepBoro THma BhIIYCKaloT AuaMerpamu 100—
500 wmm, pauHOM 3—4 M; BTOPOTO THNA — AMaMeTpaMH
200—>500 MM, aauHOR 5 M; Tpy6BI TPETHErO THIA JHaMeTpa-
MH 200 u 300 MM, nauHol 6 M.

Tpy6s CTHKYIOT ¢ NOMOIIBIO acleCTOUEeMEeHTHBIX MyQpT
CAM no I'OCT 539—80 (puc. IV.5) umu uyryHHHX MydT
no 'OCT 17584—72 c uam. (puc. 1V.6). s ynaorHeHusd
My(pT OpPHMEHSIOT pe3WHOBHE KoJabua. MoHTax TpybGompo-
Bonaa ¢ npuMeHeHuemM Mydt tTuna CAM npoussoauTcs cle-
ayoomuM obpasoM. B masel My®TH BCTaBIAKT YIJOTHH-
TeNbHBE Pe3HHOBBle KOJBLA. 3areM MY(QTy HAaABHTalT Ha
BCIO AJHHY Ha KOHell NpuCOoeAuHseMOH TpyOh, mocle 4dero
ee OMYCKAIOT B TpaHILE U LEHTPHUDPYIOT ¢ paHee YJOXKEHHOH
Tpy6oit. s HanBurauuss MyQTH HCHOJb3YIOT BHHTOBOH
JIOMKpaT, KOTOPHI yCTAHABAMBAIOT U 3aKPENJIAIOT Ha paHee
yJ0XKeHHOH TpyOGe.

MoHnTtax Tpy6onpoBoAOB Ha YYTYHHHIX (JIaHLEBHX Myd-
Tax NMPOMU3BOAMTCA B TAKOM MOpSJKe: Ha KOHeI paHee yJoO-
JKeHHOH TpyOH HaZeBalT (aaHel, pPe3HHOBOE KOJIbIO
H BTYJKY MY(TH, a Ha KOHel NpHCOeAHHAEMOHA TPYyOBI —
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BTOpOH (haHel MW De3HHOBOE KOJBLO. 3aTeM UEHTPHPYIOT
TpyGe ¢ DOCJAeAYIOIIMM (QHKCHPOBAHHEM HX NOJOXKEHUS.
Bryaky My{Th yCTaHaBJMBAIOT TOYHO IOCpeJHMHe CTHIKA,
NpHABHras K Helf pe3UHOBLIE KOJIbIla 1 PJIAHIE; C TOMOILBIO
6oatoB ¢ mafibaMu CTACHBAIOT (PJIAHIBL

Ilpu nmpuMeHeHHH YYTYHHBIX MY(DT AONYCKAETCH HEKOTO-
poe OTKJoHeHHe (He OGoaee 5°) TpyBompomofa OT IPSMOA.
Uyrynuble MyQTsl yAOOHbBl IIpH PEMOHTE HJIH 3aMEHe YacTH
TpyGonposoia. Hegocratox ux B TOM, YTO OHH H3TOTOBJIS-
IOTCS H3 MeTaJJa, BCIEJACTBHE 4ero uepe3 HEKOTOpoe BpeMs
CTaJbHblE CTAXKHBIE 00JTHI MOTYT paspyllaThcs KOppo3uei.

B acbecroueMeHTHBIX TPyOOIPOBOAaX B GOJbUIMHCTBE
Cly4aeB HCIOJNb3YIOT YyTyHHble (PACOHHBIe feTalH, JHaMeTp
KOHUOB KOTODBIX NpaKTHYeCKH paBeH HAPyKHOMY AHAMETpY
ac6ecroueMedTHRIX Tpy6. CoefHHAITCA OHH C acbecrolie-
MEHTHBIMH Tpyb6aMu ¢ noMmousio MyopT. Hanbomnee npurog-
HBIMU [JIS 3TOTO SBJSIOTCS YYTYHHBIE MY(THI

MnactmaccoBuie TpyG6bl. Tpy6nl M3 NONUMEpPHBIX Marte-
puajgoB o6i1anarT pALOM CBOMCTB, BBHIFOAHO OTJIHYAIOMIHX
Hx or TpyO M3 TpaiHLMOHHBIX Marepuanon. OHH He non-
BepXKeHBl 3JEeKTPOXHMHUecKol Koppo3ud. I[lorepu nHamopa
Ha TpeHue B Hux npubausurensHo Ha 30 % MeHblie, ueM
B Merannuueckux Tpybax. Ha BHyTpeHHeH NOBepxXHOCTH
3THX TpyO NMpakTHUYeCKH He o6pasyercsd OTJIOMXeHHH, a cle-
JOBATeJIbHO, He INPOHCXOJHT YBeJHUYEeHHA [IOTepb Hanopa BO
BpeMeHH. ['uapaBauuecKufi ynap, BO3SHHKAOIHA B Tpybo-
1IpOBOJAX H3 IJ1acCTMACCOBHIX TpPyO, 3HAYHTEJbHO caabee
u3-3a Gojee HH3KOTO MOAYyJA ynpyrocru Mmarepuana. OHu
Jlerue MeTaJ/HYeCKHX H [APYTHX HeMeTaJaJauueckux Tpyo.
BeposTHocTe paspylieHHss NJacTMAaccoBOro TpyO6ONpoBOnLA
IIpY 3aMep3aHHH B HEM BOJH MaJjad.

[Tmacrmaccosble TpyOH NPUMEHSIOT AJS HapyXHBIX ce-
Tefl BOAOCHAOXKEHHUS NOCENKOB, IAacTOWLIHOTO, JIOKaJbHOro
H TPYNNOBOrO CeJbCKOXO3HCTBEHHOrOo  BOAOCHaOXKeHHS.
ITnacrmaccoBbie Tpy6onpoBoAbl NEPCHEKTHBHLI HPH HIpO-
KJanblBAHHN HapyXHbIX cetredl B arpecCHBHHIX TIpYHTaX,
B ceficCMHYeCKUX pPadHoOHax M B 30HE BEYHOH MEpP3JIOTHl, B rO-
PHCTOH U 6OJOTHCTOH MECTHOCTH, IJie NPHMEHeHHe APYLHX
TpyD CBA3aHO C JONOJHHTEJLHBIMYU 3aTpaTaMHu.

Hepocratkamu njacrMaccoBHX TpyO ABIASETCSH HEBHICO-
Koe COIPOTHBJEHHe Da3faBiMBAHHIO M 6oJabWIOH KO3(DH-
IIHeHT JHHEHHOrO paclIHpeHus!.

B cucreMax BOJOCHAGXKEHHS MOTYT NDUMEHSTHCS JHUIb
Te TPYyOBl U3 NOJIUMEPHBIX MaTepHAJO0B, KOTOPHe obecneuu-
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BalOT COXpaHeHHe KayeCTBa BOAH B cooTBercrBHH ¢ ['OCT
2874—82 «Boma nurbeBas. I'urueHuueckue TpeGOBaHHA
H KOHTDOJb 32 KauecTBOMY.

J1s HapyXHBX M BHYTDEHHHX ceTefl BOAOCHAGKeHHS
NPUMEHSAIOT MJIACTMACCOBBIE HANIOPHKE TPYOH H3 IOJMSTHIe-
Ha Hu3Ko# mmormoctu (I1HII) w noaumstunena BEICOKOMH
nnorHoctd (IIBIT) mo FOCT 18599—83 ¢ uam.

Hau6onee moaHuHfi psif HapyXHHX pauamerpos (10—
1200 mm) npexncrasiaer stum ['OCTom Ha Tpy6H H3 HOJH-
3THJEeHa BBICOKOH NJAOTHOCTH (HONHMITHIEH HU3KOTO AaBje-
HUA). BBIycK Tpy6 HU3 NOJHUITHIEHA HH3KOH MJOTHOCTH
(MONM3THJIEH BHICOKOIO JaBJjeHHus) INpeaycMaTpuBaercs
B auanasoHe puamerpoB 10—160 mm. YkazaunHHe TpYO6HI
H3TOTOBJAAIOT yeThipex THIOB — JI, YWJI, Y u T Ha pabouee
gaBJaenne coorsercrBenno 0,25; 0,4; 0,6 u 1,0 MIla. 2ru
LaBJAeHHS NPUHHUMAIOT M3 YCJAOBHS NPeANOJaraeMoro CpokKa
cnyx 66l He MeHee 50 Jjer npH TeMmmeparype Boanl 20 °C.

Tpy6rl Hamopuble W3 HENJACTH(QHIHPOBAHHOTO [TOJH-
punuaxaopuaa (IIBX) semyckatoor mo TY 6-19-231—83.
Ux wmaroroBassior ueTHpex KaaccoB: CJI, C, T u OT ma
nasJeHue coorsercreento 0,4; 0,6; 1,0 u 1,6 MIla B nuana-
sone auamerpos 10—315 mm. Tpy6m mocraBasoT co cJae-
AYIOIUHMH KOHCTDYKTHBHHIMH HCHOJHEHHSMH KOHLOB: 0e3
pactpy6oB, ¢ pactpyb6aMH AJA KJIEEBOTO COeAHHEHHMs, C pa-
ctpy6aMu IS COeAMHEHHMS ¢ INOMOUIbIO De3HHOBBIX YHJIOT-
HHTEJBHBIX KOJell.

Jas cdicteM BoJOCHaOkeHHUS MOT'YT TaKXe NPHMEHATHCA
HanOpHble MOJHIPONHJIEHOBEE TPYOH, BEycKaeMble no TY
38-102-100—76, nuamerpamu 32—200 mm Ha pabouee naB-
Jgenye go 1,0 MITa.

Brifop Marepuasa W THOa TpyO NPOH3BOZHUTCH C yue-
TOM YCJOBHH paboTH TPyGONpPOBOAOB, TeMIepaTyphl BOAHI,
arpeccUBHOCTY I'PYHTa, 4 TaKxkKe CpOKa CAyXOH TpyOompo-
BOZA.

MakcumanbHas TAyOHHA 3a003KeHHS IWIaCTMAaCCOBHX
TpyOONIPOBOAOB ONpeedsieTcs pacyeroM Ha npoyHocts. IJo-
CKOJIbKY C TMOHUIKeHHEM TeMIepaTyphl NJacTHYeCKHe CRofi-
CTBa MJNACTMACCOBHIX TPYO yXyAMIaOTCsA, TO JOMKHBL COOJI0-
naTthcs TpeboBaHus O TPAHCIOPTHPOBKE, pasrpysKe, xpa-
HeHHI0, MOHTaXy ¥ cBapke Tpy6. Ilpu HH3KHX TeMIiepaTypax
HAPYKHOTO BO3AyXa MHeaecoob6pa3HO NPHMEHATb TPYOBI
13 NOJHITHIeHa BHICOKON H HHU3KOH MJIOTHOCTH.

Tun coegunenust Tpy6 BHIOGHPAIOT B 3aBUCHUMOCTH OT
KOHKPETHRIX YCJOBHH paboThl ¥ HpOKJAaIKH TPyOONpoOBOIOB,
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a TaKxke OoT Matepuaja Tpy® H BuAa (acOHHBIX uYacTeil.
HepasbeMHble cOeHHEHHS U3 NOJHITHIEHA BbICOKOH M HHU3-
KOH IJIOTHOCTH M IOJHNPONHJIEHA BHIMOJHAIOT C HOMOILbIO
CBapKH KOHTaKTHHIM HarpesoM, a u3 [IBX — ckienBanuem
HJIH [a30BOH IPYTKOBOH CBapKOH.

JJs yKaagHBaeMbBX B I'PYHT HaNOPHBIX MJIACTMACCOBHX
TpYGONPOBOLOB CO CBAPHBIMH H KJEEBBIMH COEIHHEHHSMHU
JHHeHHas KOMOEHCAUMs TeMIepaTypHBIX HaNpsixKeHHH, Kak
NpaBujio, He npeaycMarpusaercd. A CHHXKeEHHS 3THX Ha-
IpsAXeHU#A Npu NpoknaliKe B JeTHee BpeMs YKIaxKy Tpy6o-
IIPOBOJOB B TPAHIIEID OCYLIECTBJASAIOT «3MeHKOH».

C penbio 3amel/IeHHS CTapeHHs NJIACTMACCOBHIEA TPY6o-
NPOBOJ AOJKeH OHITh 3alllMIlleH OT TNONafaHud NPSAMHX
COJTHEUYHHIX JyyYeHn.

§ 30. BLIEOP TPYE ANs CETEH XU BOAOBOAOB C YHYETOM
HX NMPOYHOCTHbLIX XAPAKTEPHUCTHUK

Bri6op Mareprana H Kjaacca MPOYHOCTH Tpy6 AJNA BOLO-
BOIOB H BOAOMPOBOAHHIX CeTell MPOU3BOAUTCS Ha OCHOBAHHHU
CTaTHYeCKOro pacuera C YYeToM yCJAOBHH HX paboThl.
B npouecce pab6ote TpyOOHNpPOBOA HaXOZHTCH MHOA BO3JeH-
CTBMEM BHYTDEHHEro [AaBJIEHHs, NaBJeHHS TpyHTa, BpeMeH-
HBIX Harpysok, co6cTBeHHoOro Beca Tpy6 H Beca TpaHCHOp-
THPYeMOH BOAH,, aTMochepHOro AaBJeHHs Npud obpasoBa-
HHH BaKyyMa H BHEIUIHEro THAPOCTATHUECKOTO [AaBJEHHS
noA3eMHBX BOA. [IpaBHJABHHIE yuer yKa3aHHHIX Harpysok
B KOMOHHALUSX, KOTOPhle HauboJee ONAacHH IS KOHKper-
HBIX YCJIOBHH paboTH TPyOONPOBOAOB, NMO3BOJSET HauboJee
5KOHOM HUHO H Lenecoob6pasHo BHOpaTh THI TPYO.

J1da HamopHHIX BOAOBOAOB H ceTel, KaK NPaBIWIO, AOJ-
JKHBEl IpPHMeHATbCS HeMeraJanueckue Tpy6nl. CTPOUTENBCT-
BO HamopHHIX TPy6OIPOBOJOB M3 YYTYHHEIX TpyO B COOT-
BercrBuu ¢ Tpebosanusgmu CHull paspemaercs B npenenax
HaCeJeHHBIX NYHKTOB, TEPPHTOPHH NDOMBIULIEHHBIX H CE&Jb-
CKOX035HicTBeHHEX npelnpuaTui. [Ipu pabounx naBieHHSX
6onee 1,56 MIla momyckaercs NpHMeHeHHe CTaJbHBIX TpYO.
CranbHBle TpYOGH MOI'YT TaK¥Ke HCNOJb30BATHCS I mepe-
XOLO0B IIOJ >XeNe3HBIMH H aBTOMOOHJBHEIMH JOpOTraMH, ye-
pes oBpard W BOJHBble Nperpajibl; B MeCTax ILepeceueHus
X034HCTBEHHO-NHTHEBOI'0 BOJAOHPOBOAA C CETIMH KaHa-
JHU3alHU; NPH npokJaafke TpyObompoBOLOB IO OoNOpaM 3CTa-
KajJ U B TYHHeJIsX.

Hckmouenue cocraBiasior TpyGONPOBOAB, IMPOKJIaLH-
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BaeMble B BEYHOMEpP3JHX H NpOCAfgOuYHBIX TrpyHrax. [as
3THX TPYOOIPOBOAOB NPHUMEHSIOT CTaJbHble H IJ1ACTMacco-
Bble TPYOHL

Hecymyro cnoco6HocTs TpyGONPOBOAOB ONpPEACASIOT
JOMycTUMBle NpelelbHOe BHYTPeHHee THAPABIHYECKOE KAB-
JeHue p?lp U npelelbHas BHeUIHAS HArpyska Ha Tpy6omnpo-

BOJ, Q‘;?Ip. CpaBHuBas 3TH HATPYy3KH C NOJAYYEHHHIMH pac-
YeTHbIMH BHYTDEeHHUM  THIAPAaBIHYCCKHM  JAaBJeHUEeM p
H CyMMapHOH BHelllHeHd NpuBeldeHHON Harpyskofi Q, BhIGu-
pawoT Kjacc Tpyo.

B ocHoBe pacueToB No onpefeleHHIO AONYCTUMBIX Hpe-
Je/IbHBIX BHEWIHHX M BHYTPEHHHX HArpy3ok HaxomfATcs Mo-
kKasatenu tpyo, onpegenasemble [OCTamMu unyu TeXHUYeCKH-
MH YCJIOBHSIMH HA MX H3rOTOBJEHHE H IPUEMKY.

PacueTHoe BHYTpeHHee NaBJeHHe OPHHHMAIOT pPABHBIM
HapOOJbIleMy BO3MOXKHOMY MO YCJIOBHAM JKCIIyaTallHH
JaBJdeHHI0O B Tpy6GompoBOJe Ha pasfHYHBIX ydacTKax 1o
LuHe.

BHemH00 cCyMMapHYI0 Harpy3ky Q ompefensiioT Ha oc-
HOBE CTaTHYeCKHMX pacyeToB C Y4YeTOM peaJbHBIX [JaHHBIX
o cnocobe Kaagku TpPyO, xapaKrepe IDYHTOB, Harpy3ok OT
TpaHclmopTa H T. I

TpyOrl, 4151 KOTOPHIX NpefesbHOe BHYTPeHHee THAPABJIH-
gecKoe AaBJeHHe PaBHO p) , MOTYT GHTH HCHOIb30OBAHBI

B TOM cJaydae, eCJIH
p L m, pgp,
rie me— KodhdHIHEHT, YIMTHIBAIOWKE YCA0BHS paboTh Tpy6onposoia.
Mexny BennyuHoOH Qgp, XapaKTepH3yIomed HeCcyuyro
cnocobHOCTD pr6 paccMarpuBaeMblX THIIZ H KJaacca, H pac-

YeTHOH BHelllHe#l cyMMapHO# Harpy3ko#i Q atux Tpy6 Tak-
XKe JOJXKHO cOOMI0AaThCa COOTHOUEeHHe

0
Q << mC an’
Kospduunenr me, yuursBatomui ycIoBus paboTe Tpy-

6onpoBoZa, onpenenserca no Gopmyae

Mo == MMy My/Vn,
rie ny; — K03 $HIHEeHT, YYHTLIBAIOIWIUE KPaTKOBPEMEHHOCTh HCIHITAHHA,
KOTOPOMY NOoABepraimoTcf TPYOH IOCHEe HX H3TOTOBJEHHSA; My — KO3bdu-
LMEHT, YYHTHIBAIOWKA CHHXKEHHE IIPOYHOCTHEIX CBOHCTB TPy6 B Ipomecce
IKCIIyaTallWH B PE3yJbTaTe CTAPEHHS MaTepHasla, KOPPO3HH H 06pas3mB-

HOro m3Hoca (3naueHus KO3DOHIKEHTOB My U Mg NPHHAMAKT B COOTBET-
crBuH ¢ IOCToM HIH TeXHHUYECKHMH YCJIOBHSMH Ha H3TOTOBJEHHE TPYO,
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a takxke Tpeboparnsmu CHnlla); yn — xoaddumuenT HaleRHOCTH, yYH-
ILIBAIOLIKE KJace NPpOYHOCTH pr5 0 CTeleHH HX OTBETCTBEHHOCTH.

CreneHb OTBETCTBEHHOCTH Tpy6 B COOTBETCTBHH (O
CHullom MoxeT GHITh Tpex KJ4aCCOB B 3aBHCHMOCTH OT Ka-
reropuu 00eCleYeHHOCTH MOLAa4H BOIBL.

UyryHHble, ac6eCTOUEMEHTHHE U XKele306eTOHHBlE TPYGo-
POBOJEl PACCUHTHIBAIOTCA Ha COBMECTHOe BO3JAEHCTBHe pac-
YeTHOI'0 BHYTPEHHEro JaBJIeHHs M PAaCUuCTHOHM NpHBeJeHHOMH
BHEUIHeld HArpysxu.

Ins oOneryeHusi pacyeToB CyIIECTBYIOT COOTBETCTBYIO-
mue rpaduky, NO3BOASAIOIIHE NPOH3BOIHTH BHOOpP Kaacca
TPpyO pas3/IMYHbIX THIOB B 3aBHCHMOCTH OT COBMECTHO
JnefcTByIOIIMX ¢t p u Q.

Caenyer uMeTb B BHUAY, YTO NpU yCTpoHCTBe crnipodu/Iu-
POBAaHHOI'O OCHOBAHHS W MOBHIUEHHH CTEeNEeHH YIJIOTHEHHS
TPYHTA 34CHINKH MOXKHO YMEHBIIHTb PacyeTHYIO CyMMap-
HYI0 Harpysky, geHcTBylollyilo Ha TtpyGomposoin. B artom
cl1yyae TpyObl BHIEepXKHBaOT OoJblilee NaBJAeHHE, YeM TPY-
OB, JexallUe Ha MJOCKOM OCHOBAHHH, CJIeNOBATEJbHO, HC-
MTOJMb30BaHUHE 3TOr0 cnocoba ykaagku Tpy6 SKOHOMHUYECKH
penecoobpasnee,

§ 31. UCNLITAHUY HANOPHLIX TPYBONPOBOAOB

CMOHTHPOBaHHbBIe HANOPHBIE TPYOGONpPOBOAR HCIBITHBA-
IOT Ha MPOYHOCTb M MJIOTHOCTb (repMmernyHocth). Cymlecr-
ByeT NBa BHUAA HCINBITAHHH: THJApaBJHYeCKHHd U HTHEBMAaTH-
yeckuil. Hanbosnee mupoxoe NpUMeHeHue HAXOAUT THADPAB-
JTHUeCKHH crnocob ucnwuitaHusa somo#. [IHeBMaTHueckuii cmo-
co0 HCOBITaHUS BO3AYXOM NPUMEHSIOT B Te€X CAYYasX, KOTHa
IO KJIHMAaTHYECKUM YCJIOBHSM HCIOOJAb30BAHHE BOJXBLl HeBO3-
MOKHO HJIH KOTKa HaOJI0faeTcs ee AeUuuT.

HMcnmuranne ocylllecTBasieTcsi, KaK NpaBHIo, B ABA 3Ta-
na. Ha nepBoM 3Tame npeABapHTeNbHOEe HCHBITAHHe Ha
IPOYHOCTh H TepMeTHYHOCTb MNPOBOAAT JO 34aCHIIKH TpaH-
wen. Ha BTOpoM 3Tame DpPOH3BOAAT NPHeMOYHOe (OKOHYa-
TeJbHOE) HCHOBEITAHHE HA IIPOYHOCTh ¥ T'e€PMETHYHOCTb, KO-
TOpPOe BHIIOJHSIOT MOCJTe MOJHOH 3aCHNKU TPyGONpOBOIOB.
O6a BuIa UCHOHTAHHUE BHINOJHAIOT A0 YCTAHOBKH THIPAHTOB,
BaHTY30B H NPEXOXPAHUTENbHBIX KJI4alMaHOB, BMECTO KOTO-
PHX HCNOJBL3YIOT 3aTVIYUIKH.

[Ipu npoBemeHHH THAPABANYECKOTO HCHBITAHUS BOAY
IJIS 3anofHeHMa TpybomposBona OepyT W3 OefCTBYIOIIEro
BOAOIPOBOAA WM Oauxkafiluero HcrTouHuka. Tpebyemoe
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JaBJeHHe NPHU HCOLITaHHH TPyGONpPOBOAOB CO3LAIOT MeXa-
HH3UDOBAHHBIMH NpeccaMH. Yepe3 onpeneneHHOe BpeMd,
Korja JaBjieHHe B TPyOonpOBOJe CHHKAeTCs 10 pabouero,
OpPOHU3BOAAT OCMOTD Tpybonposona. Hamopewlit TpyGompo-
BOJ CUMTAeTcsA BHAEpAKaBIUIHM IpeABapHTEIbHOE MHAPAaBJIH-
yecKoe UCHBITAHHE, eC/IH B HeM IO NeHCTBHEM HCIBITATENb-
HOTO [aBJIeHHA He IpPOM3OWI0 pasdphiBa TpyO u GacOHHEX
yacrell, a OpH HedcTBuH pabouero ZaBJeHH He HabJaiona-
1oTc yTeukd BOAbl. OOHapyxeHHbie JAe(DeKTH IOJMKHBI
OBITb yCTpaHEHBbI, IoCJe Yyero TpPyOGONpoBOA INOABEpPramT
OBTOPHOMY NpeABapuUTeJbHOMY HCnHTaHHO. [lociae oKoH-
YaHHS HCNHTAHHUA BOLY NepeKayuBalOT_Ha CJAEAYIOLIHH yya-
CTOK TpyOGonpoBoja, NoAJexkallero HCHeTaHHoo. Boxy moc-
Jle UCNHTaHHH c6pachiBAlOT B BOJLOCTOKH WJIM KaHAaJH3a-
IIUOHHYIO CETh.

OKoHyaTeJbHOE THApaBJAHYECKOe HCIIHTaHHE TpPyGorpo-
BOJOB HAaYMHAWOT 4Yeped |—3 cyT mocie 3acHIKM TpaHUIEH
IPYHTOM H 3anoJHeHHs: Tpy6ompoBona Bojo#. Ilpu oxonua-
TEeJbHOM MCIBITAHUH OHPefensioT (QakKTHYeCKyl0 YTeuky
BOLBl H3 Tpy6OIpoBOLa, KOTOpasl He JOJKHA INPEBHINATH
JOIYCTHUMOTO 3Ha4YeHHUS.

3HayeHus HCIHITATENbHBIX AABJAEHHH, BPeMEHH HX JeH-
CTBHA, NONYCTHMBIX yTeUEK H JJIHHBI HCILITATENbHBIX yYacT-
KOB ONpereJasiOTCs HODMATHBHEIMH JOKYMEHTaMH, IIPOEK-
TaMH ¥ HHCTPYKLHUAMH,

Hcennitanue Tpy6onpoBoJOB Ha NPOYHOCTh NTHEBMATHYE-
CKHM CIOCOOOM MOXKET NPOH3BOLAHTbCSA, ecny paboyee naBs-
JeHHe B Hux He npepbuuaer 0,56 MIla. Hennoraoctu u npy-
rue aeQeKTsl BBIABJAIOT MO 3BYKY NPOCAYHUBAIOLIErOCs BO3-
LyXa; Mo Oy3epaM, o0O6pa3ylomHMCS B MeCTax VTeukH
BO3/lyXxa U3 TpyOONpoBOJAa IIpU NMOKPHITHH CTHKOBBIX COeIH-
HeHHA U JpPYyrUX MeCT MBUJIBHOH 3MYJIbCHEH; 10O 3amaxy
OLOPHPOBAHHOIO BO3[yXa, BBITEKAlOLIEro Yepe3 HEIJIOTHO-
CTH, H AD.

§ 32. APMATYPA CHUCTEM MOAAYM U PACNPEAEREHMA BOALI

JJ1s BO3MOXKHOCTH peryjaupoBaHus, o6CcayXuBaHHH, pe-
MOHTa H ofbecleueHus HajgexHoH paboThl BOIONPOBOLHASA
ceTb obopyayercsa apmaTypofi. [lo HasHaueHuio TpyGompo-
BOJAHAs apmaTypa MNOApa3fefsieTcd Ha CJAeAYIOUlHe BHIHL:
3amopHAas apMarypa JJs BKJAIOUEHHS U OTKJIOYEHHS HacOCOB
u TpyOONIPORBOAOB; 3alOPHO-NpEJOXpaHHUTENbHAS apMarypa
JJIT aBTOMAaTHYECKOrO NepeKphITHA INOTOKA BOABL; peryJH-
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5) Puc IV.7. Ilapaaseavnosn (a) u
Kaurnosas (6) sadsuscku

X

pylolias apMarypa AJs NOAJep:XKaHHsA 3aJaHHOTO LAaBJeHUsS
Ha BHIXOJE H3 HACOCHOH CTAHUMH H B JUKTYIOIIHX TOYKaxX
CETH; a3palllOHHAasA apMaTypa AJd BOYCKa H YAaJeHHUs BO3-
nyxa u3 TpyGompoBOAOB; IpeNoOXpaHuUTeJbHas apmarypa
JJIs TMPeAOTBpAIlEHHUs] MOBBLILEHHS [NAaBJIEHHS B CETH CBepX
OnpeleseHHOTO TNpejesia; BoAopa3bopHas apMaTypa HeKo-
TOPBIX BHJOB MOXET BHIOJHATL OLHOBPEMEHHO HECKOJBKO
¢yHKuuH, HanpuMep (PYHKUHMH 3aNOpPHOH H peryaupyromei
apMaTyphl

Bribop Tuna u napamerpoB TPpyOGoNpOBOAHOH apMaTyphl
3aBUCHT OT CXe€MEBl CHCTEMH BOJOCHAaOKeHHs, HAaCOCHOro
o6opynoBaHus H norpedutesneil BOLHL

B kauecrBe 3aIOpHOH apMaTyphl AJS BHKJIIOUEHHS pe-
MOHTHBIX YY4CTKOB BOJOBOJOB, CETH H HACOCHBIX YCTaHOBOK
TIPUMEHSIOT 3aJABUXKKH M NMOBOPOTHBEIE 3aTBOPLL. 3aIBHKKH
N0 KOHCTPYKLMH 3allOPHOrO OpraHa NOApPAa3nensiorcs Ha
napaJsienbHbe U KJIUHOBhIE

B napaJenbHBIX 38ABHXKKAX NPOXOJ KOPIyca IepeKphl-
Baerca NBYMS NOABHXKHO COeAMHEHHBIMH MeXAy coBoii muc-
KaMH, KOTOpHE pasjiBHUraloTCi ONHHM WIH ABYMS pacHo-
JIOXKEHHEIMH MeX1y HUMH KJIHHbAMH. YIJIOTHAOIIHE KOJb-
Ia KOPIycOB H JHMCKOB DACIOJOXKEHH NapaiielbHO Ipyr
ApYyTy M NepneHAUKYJApHO ocH 3auBuxku (puc. IV.7,a).
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Puc. I1V.8. 3arsop nosopornoui duckossill Ha dasienue py=1 MIla

B xiuHOBBIX 3aaBuxkkax (puc. IV.76) mpoxox xKopmyca
IepeKphEIBaeTCA KPYIJIbIM JHCKOM, KOTODHIH NepeMeliaeTcs
B IHes/ie MeXJy HAaKJOHHBIMH YIUVIOTHAIOUIMMH KOJbLAMH
Kopnyca. 3aABHXKKH O6OHX BHAOB H3TOTOBJSIOT KaK C BHI-
JBUXKHBIM, TaK U C HeBHIABMKHHEIM WnuHAeneM. IlepBhe
umetor 66abuwyio BeicoTy. IIpu ycrpoficTBe X03gHCTBEHHO-
MUTHEBBIX BOAONPOBOJAOB  BBIABUIaIOIIUHACH WINHHIEAb He-
XKeJlaTelleH 10 CAHUTAPHEIM COOBpaXKeHHAM.

3aJBHXKKH BBIMyCKawT Ha gasnaeHne 0,25—6,4 MIlla
B nuanasone auamerpos 50—2000 mMm. 3aaBuXKKH GOJBIIHX
JuamMeTpoB 060pyayioT O6BOOHBIMHM JIMHHSIMH, Ha KOTODHX
yCTAaHaBAMBAIOT 34JBHMXKHM MEHbIIHX MHAMETPOB M/ BhI-
paBHUBAHHUA AABJEHHA IO M [OCAE 3aABHXKH C Ledbio 00-
JIerueHHsT UX OTKPHITHA. OHH MOryt OBITH ¢ DYYHHIM, THI-
paBJIMYECKHUM M 3JeKTPHUYeCKMM InpuBomamu. Bun npusoga
ONpEeNeNsIeTCs YCJAOBHAMH 3KCIIyaTalUH: HAJHYUEM 3JIEKT-
pPO3HEpruH, CTeNeHbI0 ABTOMATH3AIHH U AP.

B kauectBe 3amopHo#i apmaTtyphl Bce 6oJsiee IHpOKoe
IpHUMEHEeHHe HAXOAAT ITOBOPOTHHE 3aTBOPH. OHH 06s1ananT
pPAIOM NPEHUMYINECTB O CPABHEHHIO ¢ 3aJBHXKKAMH: MeHb-
miasi Macca, MeHbIIMe raGapuThl, BBICOKHE NOKasaTenu Ha-
JIEXKHOCTH, JIETKOCTb YIpPABJEHHS, MOJHOE ONOPOKHEHHE
KOpIyca OT BOJABI IPH BBIIYCKe U3 TpybonpoBoja BOAH,
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Puc. IV 9. 3adsuscka Koasvyesas

1 —gopnyc; 2 u 8 — naTpyboK COOTBETCTBEHHO BXOXHOH M BBIXOAHOIM;
4 — 3anOpHBIH NODIIEHb C YIJOTHEHHeM J; 6 — SKCHEHTPUKH; 7 —— IIpH-
BOAHOH Baj; 8 — ykasarenb IIOJOXKeHUA nOpHIHS; 9 — mecrepHs; 10 —
IWTOK-peiika; Il — rHAPOUMIANHAD

YTO HCKJIOYaeT ONACHOCTh €ro pa3MOpa*KUBaHUsA 3UMOH.
Hx HepocTaToK B TOM, UYTO OHH HMeEIOT 00Jiee BEICOKOE THA-
PaBJHYECKOE CONPOTHBJEHHE, OJAHAKO IIPH CKOPOCTAX MBH-
ZKeHHsl BOAB B TpPyOONpPOBOZAX CHCTEM BOJLOCHAGKeHHSA
(1—2 wm/c) noTepu Hamopa He3HauHTeJbHH. K Hemocrar-
KaM JHCKOBLIX 3aTBOPOB CleyeT TaKkKe OTHEeCTH HeyLoOCT-
Ba, CO3/laBaeMbe UMM NpPH IPOUYHCTKe TPyO6OIPOBOIOB.
OCHOBHEIMH YaCTSMH JAHCKOBOI0 IIOBOPOTHOrO 3aTBOpa,
KOTOpHIf uso6paxked Ha puc. IV.8 B 3aKPHTOM NOJIOXEHHH,
ABJseTCA NUCK [, Bpamalomuics Ha Baay J, XKeCTKO CBf-
3aHHOM ¢ priyarom 4. [loBopor cHCTeMBI IHCK — OCh —-
pHUAr [POH3BOAHUTCS INNHHAesaeM [/, KOTODHE cBA3aH
C pblyaroM MmapHUpHO. DBpamarenbHOe JBHXeHHe BaJja
JEKTPONpHUBOAa 8 WM Py4YHOro IITypBasa 7 C INOMOLILIO
6yreabHoro ysna /0 npeo6pasyercss B IoCTynaTesbHoe ABH-
XKeHpe WIHHAEAS. YIIOTHEHHEe OCYLIECTBAALTCA C IOMOINBLIO
PE3HHOBOr0 KOJbLA 6, 3aJ0KEHHOro B KaHaBKy IO OKDyX-
HOCTH JHCKa. Pe3HHOBOE KOJbUO MNPHKPEIIEHO K JIHCKY
OPHXHMHBIM KOJBLOM 5. B 3aKpHTOM NOJOXKEHUH YILJIOT-
HUTENBHOE KOJbIO NPHIXATO K cendy 2 Kopiyca 3aTBopa.
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PaGoyee mosoXeHHe 3aTBOpa — NOJHOCTBIO OTKPHT
(B 2TO BpeMs IIOCKOCTh AMCKA NapajjelbHA NMOTOKY XKHA-
KOCTH) HJIH IOJHOCTHIO 3aKDPHIT. DJEKTPONPHBOJ NPH AOCTH-
JKeHHHW JHCKOM KpaiHHX NOJIOXKEHHH BHIK/IOYAETCS KOHIE-
BHIMH BHKJHOUATENSMH, PACIOJOXKEHHBIMH B KOopoGKe 9.

[ToBopoTHEIE HAHCKOBbHlE 3aTBODH H3rOTOBJAKT B AHa-
nasode auamMerpos 50—2400 MM ¢ pYYHBIM, 3JIEKTPHUUIECKHM
¥ THIPaBJHYECKHUM HPHUBOIOM Ha naBjaeHue 0,25—1 MIla.

YcTpOHCTBO KOMbLEBOH 3aNBHKKH ¢ BHEWHHM IIPHBO-
IOM TokasaHo Ha puc. IV.9. [Ipu mocrynieHun Bogs B DOp-
INHEBYIO YacTb TFHAPOLHJAMHIpPA IITOK-PefiKa depes Hiecrep-
HIO TIOBOPAYHBAaeT IPHBOLHOH BaX ¢ 3KCHEHTPHKOM, 3amop-
HB [OpIIeHb  INePEKPHIBAET  OTBEPCTHE  BHIXOAHOTO
narpy6xa. OTKPEITHE IPOUCXOAUT B O6PATHOM NOpSIIKE IPH
NOCTYIJIEHHHY BOAH B INTOKOBYI MNOJOCTb T'UAPONHJIMHIApA.
YupapiieHHe TakKOH 3aJBHKKON 3HAYUTENIbHO JIerye, uem
3aBUXKKAMH, ONIMCAHHEIMH BHIIIE,

B 3aBucumocTH OT BapHaHTa HCIONHEHHA yIpaBJsiolle-
ro OpraHa KoJbleBas 34IBHUKKA MOXeET paboTaTh B KayecTBe
3amMHUTHOrO (OT TMAPABJHYECKOTO YAApa) W 3aMOPHOro ycr-
poHCTBA; 3aMIUTHOTO, 3aNOPHOrO H PEryJAHpPYIOUero ycTpoi-
cTBa; OOpPaTHOTO KJalmaHa; APOCCENHPYIOIIEro YCTPOHCTBA;
peryndaropa AaBleHHA; cOpPOCHOrO YCTPOHMCTBA; pery’asitopa
ypoBHs. CepuiiHO 3TH 32BHKKH B HACTOfLIEe BpeMs He BH-
IyCcKaloT.

Bri6op nmaMeTpoB 3allOPHO# apMaryphl CleAyer NpoBO-
IHTb C YYETOM 3KOHOMHYECKHX CKOPOCTefl NBHXKEHHS BOJLI
B He#. DTH CKOPOCTH, KaK IPABUJIO, Bhille SKOHOMHYECKHX
CKOpoCTel NBHXKeHHT BOAH B TPyOOIpOBOIL.

B kauvecTBe 3amOpHO-IIPEIOXPAHHUTENBHOH  apMaTyphl
OpHMEHAT o6paTHBIE KJIallaHbl, KOTOPHE BHIYCKAXT pas-
JUYHBIX KOHCTPYKUHH nuaMerpoM 50—1000 mM Ha nasJe-
Hue 0,256—4,0 MI]a.

B Hacrosllee BpeMs H3TOTOBJAIOT 0OpaTHHE NOBOPOT-
HHe KJaDaHb ¢ peryiupyeMuM 3akpeiTiHem (puc. IV.10)
B nHanasone auamerpo 200—1000 mm. Oum npenHasHaye-
HBl [J1s 6e3ynapHOro OTKIOUeHHs TPyOOIpPOBOAOB NpH BO3-
HUKHOBEHUM OOpAaTHOro NOTOKA BOABl M AJs YCTAHOBKM Ha
aBTOMATH3UPOBAHHBIX HACOCHBIX CTAaHLUAX, MpeLycMarpH-
BaIOIHX NYCK U OCTAHOBKY arperatoB Ha OTKDHTHI 3anop-
Huit oprad, [lox meficTBHeM NMOTOKa BOABL AHCK € PHYAroM
NOBOpayHBaeTcsi BOKPYr Bajsa Ha 85° m kJjamaH OTKphiBa-
ercs. [Ipu BKIIIOWeHHMH HaCOCHOTO arperara 3aKpHTHe KJa-
nmaga NpH NePBHIX NOBOpoTax Ha 57—63° npoHcXOAMT
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Puc. 1V.10. Kaanan o6parrsiil nOBopOTHbIE € peeyiupyembim 3AKPbLTUEM
a — obmuit Bun, 6 — paspes; I — xopnyc; 2 — AucK; 3 — Ban; 4 — pu-
yar JucKa; & — rufpolmHHAp-AeMndep; 6 — KpoHuwTeln; 7 — NpoTHBO-
Bec

6BICTDO, & NPH NOCJAEAHNX NOBOpOoTaX Ha 22—28°—3aMenen-
no. TopMoXeHHe AUCKa OCyllecTBaseTcs: AeMIdepoM, B Xo-
TOPOM MacJ/0 NOJA AaBJeHHeM OT NOPLIHS NepeTeKaeT uepes
IpoccelbHBle OTBEPCTHS M3 OJHOH NJOCKOCTH B JpYrylo.
Kopnyc kJanaHOB BBINOJNHAKT U3 YyryHa, a JAeTajH — H3
crajy. OTH KJamasbe WHPOKO HCHOJAB3YIOT B yCTpPoHCTBAX,
npelHa3sHayeHHBIX AJ8 NpPeAOTBPAlleHHs THAPaBIHYECKHX
yAapos.

Ha rtpy6onmpoBonax Mmoryr Takxke ycraHaBJIHBaThCcs 06-
paTHHE KJana"el ¢ OJHOCTOPOHHeH nojiBeckofi (puc. IV.11),
3aKpBITHE KOTOPHX HeperyaupyeMmo. OHH BHIIyCKAIOTCA LHa-
merpoM 50—150 mwm,

MecTo pacrnonoxeHus 3aABHKEK, 3aTBOPOB W OOpaTHLIX
KJIaaHOB 3aBUCHT OT CXE€MH BOAONPOBOAHON CeTH, ee Hpo-
TSJKEHHOCTH M JETAJHPOBKH, KOMNOHOBKH 0O60pyAOBaHUA
¥ KOMMYHHKaUHMll HACOCHOH CTAHIMH, YCJOBHH 3KCIJIyaTa-
uuu B Ap. Ha napyXHubX Tpy6onpoBofax apMaTypy ycraHas-
JIUBAIOT B KOJOANAX, pa3Mephbl KOTOPHIX 3aBUCAT OT ee ra-
6apUTOB U KOMIIOHOBKH BOAONDPOBOIHLIX Y3JOB.

Jlnsi CHHXKEHHS CTOHMOCTH CHCTeMBI B OIpeJleseHHBIX
YCJIOBHAX BO3MOXKHa OecKoJiofe3Has YCTAHOBKA 3aIBHKEK.
Ilpu ycraHoBke o6paTHBEIX KJAaNaHOB N0 JJHHE BOLOBOLA
B KauyeCTBe YCTPOHCTB, NPeJHA3HAYEHHBIX Ajd IIpeioTBpa-
IleHnsA TUAPABIUYECKHX YNAPOB, HX MECTO PACIOJNOXKEHHS
OIpelensIoT COOTBETCTBYIONIUME pacyeTaMH.
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Puc. IV.11. Karanar obparusul nosoporseul ¢ Hepezyrupyemolm 3axpol-
Tuem Tuna «saxaonkay (a) u besydaproui (6)

1 — gopnyc; 2 —Tapeib KiamnaHa; 3 — KpBIIKA KoOpnyca; 4 — phelyar

JlaBieHHe BOAB C IeJsblo o6eClieueHHs 3aJaHHOI'O pe-
)KUMa paboTHl CHCTEMBI BOAOCHaOXKeHHs MOXKeT peryJsupo-
BaThCA C NOMONIBIO KJANaHOB, a TaK¥Xe PeryJlsiTopoB AaBJle-
Hus Ha 6ase NOBOPOTHBIX 3aTBOPOB M KOJbIEBHIX 33ABHXKEK.
Perynsitopsl B 3aBHCUMOCTH OT KOHCTPYKIHH MOTYT aBTO-
MAaTHUeCKH NOoJJepKHBaTh AaBJEHHEe «II0CTe ceba» HIH «J0
cebsa». Peryaaropsl naBJeHHs 0OOHX BHAOB H3TOTOBJSIOT
PHUAXHBIME (JAaHUEBEIMH YYryHHHIMH Ha [aBJeHHE py=
=1,6 MITa (puc. IV.12). [To ycTpoficTBy peryasiTopsl 060ux
THIIOB NOYTH OJAMHAKOBH, DAa3HHIA MeXAY HUMH 3aKJI0da-
ercss JIHIIb B TOM, YTO B DeryJsirope JAaBJjeHHs «Ao0 ceba»
JBYXCEeKIHOHHBIH KJamaH 3akKphiBaercsi CHH3y BBepX (OpH
noabeMe KJamaHa), a B perynsarope IaBJEHHUS <«IOCHE Ce-
6a» — cBepxy BHH3 (IpH ONMYCKAHUU KJAamaHa).

JlaBieHnue peryaupyercd C MOMOILBIO HMIYJAbCHOH TpyO-
KH, CoeluHsIomell TpybonpoBoa ¢ AHadparmoBo#ft Kamepoi
(rosoBKO#) H NPOTHBOAEHCTBYIOUIEH CHJe DPBIYAXKHOTO Me-
XaHH3Ma ¢ rpysoM. Peryaupyemoe naBjieHHe BOABL, KOTOPOe
le#cTByer Ha auadparMy, COeZHHEHHYI CO UINHHAENEM
KianaHa, YPaBHOBEIUUBAETCA CHJAOH phHIYara ¢ rpysom.

B peryaarope paBneHus «io cebf» uMmnyabcHas TpyOKa
ONHHM KOHIIOM NpHCOeiMHeHa K TpyOOIIpOBOAY A0 peryJs-
TOpa, a IPyruM — K jguadparMoBol TroJioBke (CM. pHC.
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Puc. IV.12. Pezyasarop Gasrenus {_.____ .
a—obuwmii Buf peryasTopa LaBJIeHHA

«rnocke cebsay, O —cxeMa BRAOUEHHA

KJanaHa MaBfdeHHs «fo cebsay; 6 — cxe-

Ma BKJIIOUEHHS KXallaHa HaBJICHHS «IOC-

ne cebs»: | —rojoBka peryisropa; 2

u 4 -—=rpy3s; 3§-— pwyar; & — ITOK;

6 1 7 — pasrpys:xeHHble 30JI0THHKH

IV.12, 6). ITox melicTBHeM phIYAra c Fpy3oM IBYXCeNeJIbHBIH
KJlallaH HaXONMTCS B 3aKDHITOM Ilof0XkeHHH. Kak TOJMBKO
HayaJbHOe [aBjeHHe B TPyOompoBoje NPEBBICHT YCTAHOB-
JeHHEBIA TIpefes, peryJupyeMas cpena depe3 HMIYJAbCHYIO
TpYOKy HefCTBYeT Ha pe3HHOBYW pHadparmy. Ilocnennas,
NpeojONeBas CUAy phlyara ¢ rpy3oM, OTKPBIBAeT KJjalaH,
npomyckas cpeny A0 TeX Mop, IoKa B TpybolpoBoge IO
PEryJaATOpa He YCTAHOBUTCH 3aflaHHOE JaBJieHHe.

B peryastope AasieHHs «mocjae cebsa» HMIyJabCHas
Tpy6Ka OQHUM KOHIOM IIpHCOeHHEeHAa K TpybonpoBoLy 3a
DETYNATOPOM, a APYTrHM — K AuadparMoBOi rojoBkKe (CM.
puc. I1V.12,8). B nacrosauiee Bpema mojobHass apmarypa
BBLITYCKAETCsl IIPOMBINIJIEHHOCTRIO auaMeTpoM a0 300 mwm.

IToBOpOTHBIH 3aTBOP IIPH HCIOJIB30BAHHH €r0 B KayeCTBE
peryastopa 06OpYLyercsi THAPONPHBOIOM, YNPABJIAKIIHM
YCTPOHCTBOM C 3JIEKTPHUUECKHUM pejle U PeryJupyromum Kia-
IaHOM, KOTODHI HAacTpauBaeTcs Ha NOAAepXKaHHe Tpebye-
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Puc. 1V.13. O6wui sud sawrysa sxcnayarayuonrozo Dy=50 mm (a) u
cxema yerarosru ezo na 8odosode Dy= 1000 mm (6)

767

22

[N

Puc. 1V.14. Ob6wuil 8ud rxaanana 044 8RYCKA U BbINYCKA 8030YXA KOH-
crpyxyuw BHHHBOJATEQ (a) u cxema ycranosku ezo wa sodogode (6)
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MOTrO JaBJeHHs 3a WA nepen 3arBopoM. IloBriieHue uin
NOHHXKEeHHe NaBJeHHA B KOHTPOJHDPYEMOH TOYKe TPpy6ompo-
BoZa 1O CPaBHEHUIO ¢ Tpe6yeMblM Iepelaercs B PeryJiy-
pylolufi opraH, KOTOPHH 3acTaBiseT paboTaTh T'HAPONpH-
BOJ B HaNpaBJeHWH OTKPBITHA HJIH 3aKpHTHS 3aTBOpa
c Uenblo NMOAjepXkKaHHA [aBJIeHHUA B 3aJaHHOM JIHalasoHE.

B cucreMe BogocHaOXKeHHS BMECTO NOBOPOTHOIO 3aTBO-
pa B KaueCcTBE DEryJasaTopa AaBJeHHS MOXKeT HCIOJIb30-
BaTbCs KOJbIeBasd 3aJABHKKA.

Jasi co3paHus HOPMAJbHBIX YCIOBHE PAaGOTHl CHCTEMH
nojayu ¥ pacnpenesneHus BoAbl TPyGONpoBOALI 060PYAYIOT
aspalHOHHBIMH ycTpofictBaMH. OHH HeOOXOZAMMBI AJS BhI-
OyCcKa BO3AYXa, CKaNJMBAIOLIErocs B IIOBBIIEHHBIX TOYKAX
BOJOBOJA, AJfA BHIMyCKa Bo3iyXa IIpH IJAHOBOM HJH aBa-
pHHHOM ONOPOKHEHUH TPyOONpOBOLA, a TaK¥kKe HAJfA BHIIyC-
Ka BO3ZyXa NpH 3al0JHEHUH BCEro BOAOBOJAA WJH OTIE/b-
HbIX €r0 y4aCTKOB.

[ aBTOMaTHYeCKOro yjaajeHus BO3JAyXa H3 TpyGompo-
Boja B HebGonpliHXx 06beMax NPUMEHSIOTCH SKCIIyaTamHOH-
HBle BaHTy3bl. OKCIIYaTAUMOHHHIH INapoBoi BaHTY3 (pHC.
IV.13) cocrour u3 uyryHHoro Kopmyca I HUJIHHJDHYECKOH
GOpMBl ¢ BepxHUM 2 M HHXKHHUM 7 ¢GuaaHmamu. K BepxHemy
¢GJaHLy NpHKpENJseTcd YyryHHAs KPBILKA ¢ LEHTPaJbHEM
OTBEpPCTHEM J [/ BHIIyCKa BO3AyXa H 30HT-KphblUKa 4.
B oTBepcTHe BCTaBAsAeTcs pe3MHOBas BTYJKa 5 C OTBEpCTH-
eM JguamMeTpoM 5 MM. BHyTpH Kopnyca HOMEIIEeH NOJIH3THU-
JeHoBhI wap 6. IIpu oTcyTcTBUM BO3AyXa B TpyOOmpoBoje
ap NpHXaT K oTBepcTHIO BTYJAKH. [Ipu ckonneHuu Bo3nyxa
B BepXHeHd 4YaCTH BaHTy3a ypOBeHb BOAH Iazaer, Iap
OIIyCKaeTcs, OTBEPCTHE BTYJKU OTKPBIBAETCS H BO3JAYX Bbl-
XOJUT HapyXKy. DKCIIyaTalHOHHBIE BaHTY3Hl YCTaHABJH-
BAlOT B IOBHIUEHHLIX TOuYKax (mepenoma npodusis) BoIo-
BOJOB.

s ynanenuss uan Bunycka 6osbliux o6beMOB BO3AyXa
IpUMEHSETCA aBTOMAaTHYeCKHH KJamaH BOyCKa M BBIIYCKa
Bo3zayxa (puc. IV.14). Or cocTOUT H3 BEPTHKANBLHOIO CTalb-
HOro Kopmyca 7, K KOTOPOMY C IIOMOIIbIO (hIaHLEBOro CO-
elHHeHHs1 | TpHKpeNJeH BBIIYCKHOH NaTtpy6oK 3, mepekphl-
BaeMbIfl Tapenabio 8, XKeCTKO coequHeHHOA ¢ aByMs (c obeux
CTOPOH narpy6ka 3) WapoBHIMU NOMJIaBKaMu 2. ITommasku
YCTAHABJIHBAIOTCA HA phlyarax CHMMETPHYHO OTHOCHTENLHO
BBHINYCKHOrO nmarpy6ka ¥ HMEIT BO3MOXKHOCTL COBMECTHO
C Tapeljblo BpalaThbCcs OTHOCHTENbHO ocH 6. Jlas BHIIycKa
BO3/yXa IOCJ€ 3aKPHITH BBITYCKHOTO MaTpy6Ka Tapenblo

140



5) ;

{ /2

. %

-

/ Z
Z A
—nl- 1
7/, — 7,

Iy

Puc. 1V.15. O6wuil sud nporusosaxyymnoz0 KAANAHO KOHCTPYKYUU
BHHHBOJTEO (a) u cxema ycranosku e2o na aodosode (6)

a; 1— dnanen; 2-— gopnyc; 8 -— Tapeab; 4 -— rOpH3OHTaJbHAA OCh;
5 — mpejoxpaHUTeJbHas ceTKa 6: I — posnymHH# (uabTp; 2 — yTen-
JIHTENb

8, a Takxe AN yAaJeHHs BO3LyXa, CKONMBIIErocs B KOp-
nyce KJallaga B Ipolecce JKCIJIyaTalldd BOJLOBOJLA, HA BHI-
NyCKHOM narpy0Ke yCTaHOBJeH phiuaxkHbIA BaHTy3 4. KpH-
ImKa 5 NpeiHasHayeHa IS SKCIIyaTalHMOHHOIO OOCIyXKH-
BaHHS KJanaHa. s orpaHHuYeHHs KpaHHero II0JOXKeHUS
NONJIABKOB IPH OTKPHITHH KlanaHa NpPeLyCMOTPEHH VIIOpPH
9. Pemeruarmit paccekartenp notoka /0 nperoxpaHseTr yCT-
pPOMCTBO OT BO3JeHCTBHS HaNpaBJEeHHOTO NOTOKAa BO3AyXa
H BOJABl B MOMEHT 3aBeplleHHs BhIIycka Bo3jayxa. Kuanad
yCTaHABJIHBAaeTCS Ha BOAOBOAE BEPTHKAJbHO C NOMOIUBIO
narpy6ka /1. Sty KJIalaHB YCTAHABJIHUBAIOT B NOBHIIEHHBIX
TOYKAX nepesoMa npodHIss H Ha KaXXJAOM pEeMOHTHOM yda-
CTKe BOJOBOZA, UMEIOIIEM BEHIIYCK.

Knanau pis Bmycka H 3alleMJeHHs Bo3Ayxa (OPOTHBO-
BAKYYMHBIA KjamaH) NpefHasHaued JJIs aBTOMATHYECKOTO
BIIYCKa BO3JyXa B BOJOBOX IpH 00pPasoBaHHH B HEM BaKy-
yma. OH npumeHsiercs IJs NpeJOTBpallleHUs THIpaBJIHYe-
CKHUX YyJapoB, HAaYHHAIOUIUXCHA C BOJHE INOHMIKEHHUS JaBle-
HHf, AJg 3aUTBl TOHKOCTEHHBIX TPyO OT xedopMaunuu
B MOMEHT BO3HHKHOBEHHS BaKyyMa NpH NePEeXOIHHIX pexXH-
Max; IJs BIycKa BO3AyXa TIIPH ONOPOXKHEHMH BOLOBOIOB
H ero OTHENbHHIX YacTed.
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KoHCTpyKUuA [POTHBOBAKYyMHOro Kjaanmana BHHH
BOIOT'EQ nokasana Ha puc. 1V.15, a. Ilpn BO3HHKHOBeHHH
BaKyyMa TapeJb Kilamasa noj AedcTBHEM DasHOCTH JaBJje-
HuH OTKpBIBaercs, ofecneyusas BIycK Bo3ayxa. Has Ges-
ONIAaCHOCTH HAXONSIIErocs B KOJOLHe 0OCAYKHBAIOIIErO
nepcoHasa Ha YCTaHOBOUHOM (uaHile KpemHTCs Npenoxpa-
HHTENbHAS ceTKa.

Cxema yCTaHOBKH 3TOro KJanaHa Ha BOJOBOJe NOKasa-
Ha Ha puc. IV.15, 6. Ilocae cprlBa Bakyyma M BbIpaBHHBA-
HUs JaBJeHUs BHYTPH M CHapyXu TpyOonpoBoxa Tapens
Kianana noja jAefictBueM coOCTBEHHOI0O Beca 3aKphiBaercd,
He JOOycKas BHIXOJa BhymeHHoro po3nayxa. Ilociaeayomee
cXKaTHe 3TOTO BO3AyXa cMAryaer THApaBIHYECKHH ynxap.

Jas rapaHtHu 3¢deKTHBHOR pabOTH 3THX  KJANAHOB
HeoOXOAHMO NPaBUJIBHO YCTAHOBHTbL MECTO HX pacHoJoxKe-
aua. 1 3TOro IpOBOAAT pacuerT THAPaBJHUYECKOTO yaapa
IpH aBapuHHOM OTKJIIOYEHHH HACOCHOH CTAaHIUH.

Cymecryer MHOro cnoco6or 60pp6bl ¢ THIApaBAHYE-
CKHMH yJapaMH B BOJOBONAX, BO3HHKAIONMHUX BCJIELCTBHE
aBapHiHOr0o OTKJIIOYEHHs HACOCHOTO oOOpyXOBaHHUSA Ha Ha-
COCHBIX CTaHUMSAX, HEKOHTPOJHPYEMOTO 3aKPHITHS H OTKPHI-
THST 3aTBOPOB (324BUKEK) M APYTHX NPHUMH. 3allHTa BOLO-
BOJOB OT THApPABJHUYECKHUX YA2pOB MOXET OCYIIECTBJSTHCA
pasauuabIMu cnocobamu, 3G@EKTUBHOCTL NpPHUMEHEHHS KO-
TOPBIX ONPEJESeTCs PACUETOM.

B pomosHeHHe K pacCMOTPeHHOH BhIle apMaTrype, HC-
[OJB3yEeMOR B YCTPOHCTBAX, IpefHAa3HAUEHHBIX AJg NPeloT-
BpallleHHs THAPABJHYECKHX YAADPOB, CYIMECTBYIOT CIEeHHasb-
HO NpefHA3HAayeHHBle AJIST 3THUX CJAyYaeB NpelOXpaHHTeNb-
HBle KJjanaHel H ycrpoiicrBa. OHu HedaTcs Ha jABe TPYIIEL

IPYXUHHEE NpeNOXpPaHUTEJNbHEE KJANAaHBE, NpHUMeHse-
Mble IpH HAPABIHYECKHX yaapax, HAUHHAIOIMHIXCSA C BOJIHBL
NOBBIICHUA JaBJIeHHS;

racHTeJd THAPABJIHYECKOTO yAapa, OpHMEHseMble IpH
yZapax, HauWHAOMHUXCS ¢ BOJHB! NOHHXKEHHA NaBJICHHS.
[IpyxnHHEIe  OpefoXpadHuTeNbHBle KjaamaHw  (pHC.
IV.16) ycranasausalor B Mecrax, TJe CYLUeCTByer olac-
HOCTb NOBHIUEHUS AaBJeHuA. IIpw HaBjeHHH B BOJLOBOLE,
IpeBHIIAOMEM AONYCTUMOe, KJjanaH cpabareBaer. Ilo-
CKOJBKY OHH HHEpIHOHHBH, T.€, OTKPHITHE NPOUCXOMHUT C He-
KOTOPHIM 3anasjblBaHueM, TO HX LeJecoo6pasHO mnpume-
HATb B COYETAHHM C APYTHMH CpencTBaMy 3auurhl. Ha-
IIpUMep, ¢ KJIalaHOM AJA BIOyCKa W 3alleMJEHHEM BO3AyXa.
TIpoMBIIJIEHHOCT BBHINYCKAeT NpPeLoXpPAHUTEbHEE KJana-
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Puc. 1V.16. Kaanan npyxcunseul
npedoxpanuTe AbHbL 77 /
] — xnanaH; 2 — MWTOK; § — NpyxXH-
na; 4 — cBpocHoit maTpyGok; & — /
COEJHHHTENBHEI (uiaHer
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Hbl quamerpamu 256—200 MM, Onu ycranaBiuBalOT HAa TpY-
6onporogax auaMerpamu 200—800 mm.

B otanume 0T npefoXpaHATENBHHIX KJANaHOB TacHTENH
THApPABIHYECKHX YAapOB OTKPHIBAIOTCA IpH NOHHKEHHH
pasiaenus. [acurennm KoHerpykumn YrpBOIT'EO (puc.
IV.17) Beinyckator cepuiino. X ycranaBjauBaoT B 3AaHHAX
HaCOCHBIX CTaHIUH Ha narpybke mocie obparHoro KJana-
Ha 8. OH COCTOHT M3 HHJAHMHApA 2 ¢ KJanaHoM [ u mopu-
HeM 8, TrpApopacupelenuTeNs 4, MacAsHOTO TOpMO3a 5,
a TaKXKe COeIHHHTEJNbHBIX MMIYJbCHHX TPYOoK 6 u 7. Ilpn
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Puc(.) 1V 17. Tacuress eudpasauseckux ydapos xoucrpyxyuu YxkpBO/l-
T'E

HOpMajpHOK pafoTe NODIIHH pacHpelelNHTeNss 3aHUMaKT
BepXHee MOJIOXKEHHe, DM KOTOPOM WHJHMHAD racuTe]s co-
efMHEH C BOJOBOJOM X0 OOGpaTHOro KJanaHa C IOMOIIbIO
Tpy6Kku 6. [laBjeHHe Ha TOPIUEHb M KJIaNaH racuUTe]s ONH-
HaKOBO, IIPH 3TOM BOXOCOPOCHOE OTBEPCTHE IIOTHO 3aKPEHITO
Tape/bl0 KJamaHa, MOCKONbKY ee IIOWIAJb MEHbLIe IIOMia-
Jd TIOPIIHA.

ITpu ruapaBAHYecKOM yhape, BHISBAHHOM BHIK/IIOUEHHEM
Hacoca, JaBJeHHe y Hacoca cHayaja Pe3KO CHUKaeTcs HIo-
sToMy oOpaTHbIl KJanaH 3akpeiBaercd. B muauuape npubo-
pa, coeiuneHHoM TpyOko# 6 c TpybompoBoioM y Hacoca,
JaBjeHde TakXe momuiKkaercd. IIpH HOAXOAe OTpaKeHHOH
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BOJIHBl THAPABJHYECKOIO yAapa [aBJjieHUe neped oOpaTHBHIM
KJalaHoOM HauHHaer Bo3pacraTth. OHo IdeficTByeT Ha KJamaH,
BCJIEJCTBHE Yero IPH OTCYTCTBHH JOCTATOUHOIO INpPOTHBOLEH-
CTBHS CO CTOPOHBI NOPLIHS 3TOT KJalaH NPHOOLHUMAETCH,
yacTtb BOjbl cOpachiBaeTcss W3 BOJOBOA IO OTBOLHOH TPy-
6e 9, u naBaeHue B TpybONPOBOAE CHHXKAETCH.

[acurenu YkpBOIT'EO pexomennzyercs ycTaHaBIAHBATHL
Ha BOJOBOJAx GosblINX gHamerpoB. HemocraTKu sTHX racu-
TeJell COCTOAT B CJHOMKHOCTH KOHCTPYKIHH M 3KCIyaTalluH,
a Takxe rpoMo3JKocTH. KpoMe TOro, oHH He peardpymor Ha
TUApaBJHYECKHe yAapbl, BO3HHKAIOIIHe IIPH IyCKe Hacoca,
T.€. YAAaphl, HauHHAIOmNECs C HOBbilleHUA naBienus. Hx
HeJb35 YCTAHABJIHBATH B IPOMEXKYTOUHHIX TOUKAX BOLOBOJA.

B xauecrBe racdresnefl MOT'YT IPHUMEHATHCS NpenoOXpa-
HutenbHble MeMOpaHu. IlpenoxpaHurejscHbe paspbIBHBIE
MeMOpaHBl — 3TO AHCKH, U3TOTOBJIEHHble H3 CTaJH, YYI'VHA,
aJIOMHHHA, MeIH H Apyrux Marepuanos. OHH pa3pyumanTcs
Opyu LaBJEHUM BOJH, mpeBHmIapUeM pacuerHoe. Mx MoxHO
ycTaHaBJaHBaTh BOJH3HM HACOCHOH CTAaHLMH M B APYTUX omac-
HBIX MecTaX Ha OTBOJHOM TPyBONpOBOAe MEXKIY clelHalb-
HBIMU JepiKaTeJsMH 4 IBYMs ¢JiaHIaMH Cpasy 3a IOCTOAH-
HO OTKpHTOH 3aiBHKKoi. ITocne paspymenns memOpaHn
5Ty 3aABHKKY 3aKPBIBAIOT HAa BpeMd 3aMeHH MeMOpaHHL

BosaymHo-ruapaBauyeckie KOJMaKH YCHEIIHO Tacsr
THApaBJuyYecKie YAapH, BO3HUKAIOUIHe NPH BKJIOYEHUHU Ha-
COCOB W NIPH IYCKE HACOCOB HA OTKPHTYIO 3aJABHxKy. OHH
npelcTaBasaioT coboff craJpHble COCYIB, YCTaHOBJEHHBIE HA
TpyOONpOBOJe M 3aNlOJHEHHble B BepxXHed YacTH BO3LYXOM
NpHUMepHO Ha %/3 oGbeMa nIpu craTHueckoM AasiaeHud. KoJ-
NaKH yYCTAHABJAUBAIOT, KaK NpaBHJO, BepTHKAaJbHO H C MO-
Moo TaTpy6Ka noAcoefuusilorT K tpybonpoeony. Ilpu run-
paBJHYecKoOM ylape, COnIpoBoxkalouemcs NOBHIIeHHEM JaB-
JIeHusl, 4YacTb BOAB U3 Tpybomporoga Yepe3 mnarpy0oK
BTeKaeT B KOJINAK M CKUMaeT HaxXOAAIIMACA TaM BO3AYX; JaB-
JeHUe CHUXKAaerca BCJeICTBHE aMOPTH3HPYIOIIUX CBOHCTB
Bo3ayxa. Ilpy moHuMKeHUH NaBJeHHS B IpPOLECce yaapa BO3-
AYX B KoJIlaKe pacHIHpsieTcd; W 4acTh BOABl M3 KOJNAaKa BbI-
TeKaerT B TPYOONPOBOX, 3allOJHAET BO3SMOMKHBIE pPAaspHBHI
CIJIOUIHOCTH TNOTOKAa, He jJonyckas B Tpy6ax o6pasoBaHus
BaKyyMa H IOCJENYIOUero CyIeCTBEHHOrO NOBLIIEHHS AaB-
Jenus. K KOCTOMHCTBAM BO3IVILUHO-THAPABJHYECKHX KOJIa-
KOB CJeAyeT OTHEeCTH IIPOCTOTY YCTpOHCTBAa, OTCYTCTBHe
c6poca BoAH U3 TPpyOONpPOBOLA, BHICOKYIO CTEleHb rallleHHsS
THAPaBJIHYeCKHX YAAapoB; K HX HeJocTarkaMm — OnicTpoe
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Puc. IV.18. Bodopasbopras Koarouka

YMeHBIIEHHE B HHX 3amaca BO3JyXa B De3yJbTaTe PacTBO«
PEHHSA ero B BOZE.

Inst orGopa BOAH H3 CHCTEME! BOLOCHaOXKeHHS Ha Hefi
ycTaHaBiauBaeTcs BoxopasbopHas apMaTypa, K KOTOpo# OT-
HOCSITCS YJAWYHBIE KOJOHKH, NOXAapHHE THAPAHTH H KPaHH.
Ot60p BOAH Ha XO3AHCTBEHHO-DUTHEBHIE HYXAH B KHJBIX
H OOIeCTBEHHBIX 3NaHUAX IPOU3BOAUTCH Uepe3 KpaHHl. B He-
KOTOPHIX cAy4asx oT0op BOAH Ha 3TH Ledu MOXKeT Oocylle-
CTBJATBCS H3 YJIWYHBIX BOJopa3GopHHIX KOJOHOK (puC.
1V.18), Koropsle ycTaHABIUBAIOTCA Ha HapyxXHo# ceru. [Ipu
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Puc. IV.19. T'udpanr nosapusid
noosemmbLil

!l —ayryHseit  kopmyc; 2 —
KpHIIKa; 3 — mranra; 4— IWOUH-
Jenb; & —3aTBOp C KJalaHOM
obGrexaemoii hopMH Puc. IV.20. oxapros K0A0HKQ

HaXXaTHH Ha PYKOATKY [, CBA3aHHYIO LITAHTOH 2 ¢ KJana-
HOM 5, pacrno/IOKeHHBIM B HUXKHEH YacCTH, BOAA IOCTymaer
B KOJIOHKY uepe3 narpybok 3. 3arem IoaHHMaeTcs Ho Tpyb6e
7 W u3JaMBaeTcsl H3 BojopaszbopHoro orpocrka. Ilocne mpe-
KpameHnus orbopa BOJa CTeKaeT H3 NOABbEMHOH TPyOH
B cbopHuuil crakaH 4. [Ipu caenymomem AeHCTBHH KOJOHKH
BOJa BcachlBaeTcss 3xeKropoM 6. KomoHka ob6ecneudBaer
MOJHYIO T'epMeTH3alHI0 COOpPHHKA BOJEBI, pacloJOXKEHHOTrO
B HHXXHeH 4acTH KOJIOHKH, YTO OTBeUaeT CAHHTapHBIM Tpelbo-
BaHHUAM.

K BozmopasbopHoM apMarype AJd NHTbEBOro BoJOCHAOD-
JKeHHda CcJellyeT OTHECTH IHThbEBble KOJOHKH-(QOHTaHUHKH,
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yCTaHaBJiHBaeMble B IapkKaxX, cajaX H IPYrHX MeCTax OTs
AbIXa.

3anosiHeHHe ABTONMCTEPH AJS INOJHBKH IJIoOmMajnef
H VJHIL, KaK OpaBH/O, IPOU3BOAUTCSA 4epe3 NMOXKapHbLIe I'Hi-
panTel. [loxkapHBe THAPAHTH, HCIONb3yeMble IJIs MHejel
oT60pa BOJH Ha [IOXKapOoTylleHHe, OLIBAIOT NOA3EMHBIMH U Ha-
3eMHBIMH, Cxema moMKapHOro NOA3eMHOTO THApAaHTa HpDHBe-
nesa Ha puc. IV.19. Ias npemoTBpalleHuss THApPaBAHYE-
CKHX VJapOB, BO3HHKAMOIUX [pH OTKPLITHH H 3aKPBITHH
THApaHTa, KJanaH uMeer obrekaemyio ¢Gopmy, KoTopas HC-
KJIOY2aeT BO3MOXKHOCTh MOSIBJAEHHSA CPHIBHOH KaBuTaumuu. Ha
BOJONPOBOAHBIX JUHUAX AuaMeTpoM Gosee 500 MM ruapau-
Thl YCTAHABJHBAIOTCA Ha CONPOBOJAMTENBHBIX JHUHHAX MEHb-
ero Juamerpa.

Hns or6opa BOAH NpPH NOXKAapOTYIIeHHH M3 NOA3EMHHX
THAPAHTOB NPHMEHAIOT NOXKApHYIO KoaoHKY (puc. 1V.20),
Ona coctout u3 Kopnyca /, B HUXKHefl 4acTH KOTOPOTO HMe-
eTcsl pe3b0oBOE COeNMHEHNUE, NPelHAa3HAUeHHOe JIs NONKIIIO-
UeHUs K THAPAHTy, H KOpliyca ¢ AByMs narpy6kamu, cuaob-
JKEHHBIMH COEAMHUTENLHBIMY TOJOBKAMH 4 IJA NOJKJIOYE-
HUS NOXKAPHLIX PYKAaBOB. BHYTPH KOJIOHKH DPacCHOJOXKEH
TpybuaTnil mMTOK ¢ Mydro#l, KoTOpas npelHa3HaueHa A
coelMHeHus CO wmwranro# 5 ruppanra. IloxkapHas KoJoOHKA
uMeeT GJOKHpyWOINee YCTPOHCTBO Jisi MpPENOTBPAlIEHHS OT-
KPHIBAHHS W 3aKpHBAaHHUS 3aTBOPA THAPAHTA NPH OTKPHITHX
BeHTHAAX 2. [losromy npexiae, 4eM MOPHBECTH B AeHCTBHE
3aTBOp ryfpaHrta, He0o6XOOUMO 3aKpHITh BEHTUIL 3 HmOXKap-
HOH KOJIOHKH.

HasemHu# DoxapHHH ruapaHT OeCKOJOIE3HOTO THNA
NpUMEHSIeTCs B CeNbCKO# MECTHOCTH M NPHTOPOJHLIX 30HAaX,
THe OTHajaeT HagoGHOCTh B Moja3eMHEIX ruppaHrax. Cyue-
CTBYIOT KOHCTPYKIHY THAPAHTOB, COBMEIIEHHBIX C BOJAOpAas3-
60pHOH KOJOHKOH.

[ToxxapHBle noA3eMHBIE THAPAHTH YCTAHABJHBAIOT B BO-
JIONIPOBOJAHBIX KOJIOALAX, HeOOXOLHMOCTh COOPYXKEHHS KOTO-
PHIX CYILUECTBEHHO YIOPOXKaeT CTPOUTEJNbCTBO BOJONPOBOA-
Hbix cerell. Hopag xoHCTpyKUus ycTpofictea s or6opa Bo-
OBl U3 KOMMYHAJbHHIX H NPOMBILJIEHHHX BOJONPOBOAOB,
paspaborannas BHHMUIIO, nmokasana na puc. IV.21. B oc-
HOBY KOHCTPYKIHHU TOJIOXKeHAa KOHCTPYKUHUA GecKoJsoxe3Ho-
Io THApPaAHTa. DTO YCTPOHCTBO MOXKET OHTH MPUMEHEHO B Ka-
yecTBEe Ha3eMHOro MOXAapHOro THApaHTa, npegHa3HayeHHOTO
IJIST TIOJAYd BOAK H3 BOAONPOBOJA B NEPEABHNKHYIO IIOXKAP«
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Puc 1V 21. ¥Ycrpotictao ¢ 31eKT-
ponpusodom 048 orbopa 8o0bt u3
nodsemusiy 8odonposodos

1 — nyckartens; 2 — pyuno#t
(Aybaupyomuf) npusos, 38—
peaykrop; 4 —omnopa; 5 —Ha-
npaBAsioOliHe Naswl; 6 — UINHH-
Xenp;, 7 — BHICTYnH; & — narpy-

22{1 25d 7;417 L}g . ﬁo';’;ﬁ?p,y?‘_”_‘ Puc. 1V 22, Bodonposodusii xo-
Tpy60onpOBOA; 15 L prynka; 400ed
13 —cnuup; 14 —cemyo; 15— ] —Konelo M3  Kele306eToHa;

YIJIOTHHTENbHOE KOJABLO; [6 —
knanag, 17 — mrok; 18 — BTyaI-
Ka, [9 — Baa nmepenaun

2 — naura nepekpeTHA; 3 — OT-
MOCTKa; 4 — cKoBbl; 5 — Tpybst
BOJOIPOBOAHOH ceTh, § — AHdmEe

HYI0 TEXHHKY, a TakKike B KauecTBe KOHTPOJBHO-IYCKOBOTO
yaana (KIIY) gsas aBTOMaTHY4eCKOro BKJANOYEHHS CTAlHOHAp-
HbIX YCTAaHOBOK IOXAapOTyLIEHHS.

149



§ 33. KOnoAub! U KAMEPbHI

Jas obecneueHnss HOpMAaJbHOH 3KCIIyaTallHH BOLOBO-
OB U BOZONDPOBOAHKHIX ceTell B MecTaX YCTAHOBKH apMary-
pHl ¥ (acoHHBEIX YacTeH ¢ (IAHNEBHIMH COEIHHEHUSIMH yCT-
PAHBAIOT BOJAONPOBOLHEE KOJOANL ¥ KaMepHl. Bogonposos-
HBIE  KOJOAIBI  CJIelyeT  coopyXatb  H3  COOpHOro
XKesre300eToHa.

Ing onpenenenuss ra6apuToB BOAONPOBOAHBIX KOJJOANEB
HeoO6X0UMO 3HaTh Auamerp Tpyl, pasMmephl (GacOHHBIX ya-
CTe#f, a TaKXe pa3sMepbl 3aJBUXKeK H NOXKAPHEIX I'HAPAHTOB.
Ilpu onmpeneneHuH pasMepoB KOJXOJALEB MHHHMAaJbHBIE pac-
CTOAHHS N0 BHYTPEHHHX TOBEpPXHOCTeH KOJIOALA HAaIJIEXKHUT
npuHEMaTth B cootBeTctBHu co CHull 2.04.02—84.

Komopuke mupuHo#t po 2,5 cM, Kak NpaBHJIO, yCTpaHBa-
IOT KPYTJIBIMH, cBHIUEe 2,5 M — npaMoyroasHbiMu. Ha puc.
IV.22 noxasan kpyraui#t B NJjaHe KoJonxell u3 c60PHOro xe-
Ne3obeTOHa, NpexHAa3HAaUeHHBIH [Jd OCHOBHHIX Yy3JOB Tpy-
Gonposonos auamerpom 100—600 mM. Komomen cocrour us
OCHOBaHU{, paboyell KaMepHl U IOPJOBHMHEI, KOTOpas 3aKaH-
UYHBAETCS UYTYHHBIM JIIOKOM C KPBIIKOH.

Ha puc. IV.23 nokasana xkamepa u©3 cOOPHOI'O Keneso-
beroHa (paspaboragHas HHCTHTYTOM <«MOCHHXIDPOEKTY),
ycTpanBaemasi Ha BOJOBOZAX H BOJONPOBOAHBIX Marucrpa-
JISIX.,

Bricora pa6ouefr yacTd KOJNOAUEB HOJIKHA OHITHL He Me-
Hee 1,5 m. [Ing coycka B KoJonell Ha TOPJIOBHHE H CTeH-
Kax KoJiojla HajJeXHT yCTaHaBJaMBaATh pHQJEHBE CTalb-
Hble WU UYryHHBIE CKOOHI; JONycKaeTcd NpHUMeHeHHe Hepe-
HOCHBIX MeTaTHYeCKHX JIeCTHHI. BOKPYT JIIOKOB K KOJOALEB,
pasMelraeMbXx Ha 3aCTPOCHHBIX TeppHTOPUSIX 0e3 Jo-
POXHEIX TOKPBITHH, cJefAyeT UpeRyCMAaTPHUBATbH OTMOCTKH
mupuHoH 0,5 M ¢ YKJIOHOM OT JIIOKOB. )

Ha npoesxeff yacTH KpHILIKH JIOKOB HOJKHH OHThH Ha
OIHOM YypOBHe C ee nmosepxHocthio. IIpm 3agmenke tpy6
B CTEHKaX KoJIOAUeB HeoOXOmHMO ofecrneYHBaTh NJIOTHOCTh
COeJVMHEHHUH, BOJAOHENPOHUUAEMOCTE B MOKPHIX TIDYHTaXx,
a TakKXe BO3MOXKHOCTb OCAJKH CTEHOK.

Ilpu mpoknajgxe 3HAYHTENBHBX H CJHOXKHBEIX Y3JIOB TPY-
60onpoBOAOB 6OJNBIIKX ZHAMETPOB AJS PasMelleHHA KOMMY-
HUKaLuH ycTpauBaioT kaMepy nepekmioueHuii. [Ipu pasme-
LeHUH 3aJBUKeK B KaMepax NOpelyCMAaTPHBaeTCsd BO3MOXK-
HOCTb YIIPaBJeHHS HMH ¢ HOBEPXHOCTH 3eMJIH 4yepe3 HebOJb-
IIge JIOKH C MOMONIBIO CIEelHAJbHBIX YCTPOHCTB.
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Puc. 1V 23. Kamepa usa cboprozo sxenesoberona

1 — BolOnpoBOAHaA JHHHS; 2 — FOPJNOBHHA KOJOAUA; & — JIeCTHHIA;
4 — noxapHHIfl FHADAHT; & — JKese306eToHHOe AHUUIE

IIpH HcnoONB30BaHWUH JAJs1 BOLOBOAOB Keje300eTOHHEBIX
HaNOpHHX Tpy0O ¢ LeJbl0 COKpauleHHss rabaputoB Kamep
YYacTKH BOAOBOZA, HEINOCPEACTBEHHO NPHMbIKalOllUe K Ka-
Mepe, BBHIIOJHAKT H3 cTajdbHHX Tpy6. Ilpu Hammuum non-
3eMHHX BOJ AHHILE U CTEHKH KOJIOALEB M KaMmep THIPOH30-
AUpPYIOT GHTYMOM HJH LEeMeHTHEIM pacTBOpoM. Boxy u3s xa-
Mep YAAaJsT C [IOMOLIbI0O HACOCOB, HCHOAB3Ys AJs 3TOrO
npusamku. IIpu BO3MOKHOCTH c6poca BOL M3 KaMep B cylile-
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CTBYIOUIHE BOJOCTOK HWJH JApeHaxk CJAeldyeT NpeAyCMaTpu-
BaTb OTBOJ BOJ W3 NMpHAMKa [10 YyryHHBIM Tpy6aMm B Bogo-
CTOYHBIH MJIM APeHaXHBH KOJOIel.

ITon peficTBHeM BHYTPEHHHMX CHJI AAaBJEHHS BOIbI B Ha-
NOPHEIX BOAONDPOBOAHBIX TpyOax BO3HHKaKOT pacTAruBalo-
IIfde HANpPAXKEHHA, KOTOpble He MOryT ObiTh BOCIHPHHATH
creikaMu Tpy6. OHHU NOABJANIOTCS B MeCTaXx MOBOPOTA JIMHHH,
Ha OTBETBJIEHHSAX M TYNHKOBHIX y4acTKaX M Ha y3JlaX CeTH.
JJs1 HCKIIOUeHHs CMeIleHHs M NOBpeXAeHHs TpyOolpoBo-
IOB B BOJONPOBOAHBIX KOJOALIAX M KaMepax HJIH B TDyHTe
YCTpauBalOT yIOpH B BuAe OeTOHHBIX HJIH KHPNHYHHIX Mac-
CHBOB.

§ 34. NMEPEXOAbl BOAOMPOBOAHLIX JNMHMHA UYEPE3 [ OPOTU
U PEKM

ITepexonsl Tpy6onpoBOJOB MNOJ 3XeJe3HbIMH H aBTOMO-
OMJIBHBIMU JOPOraMH BBIUIOJHSIOT, KaK NPaBHJIO, B CIeEIH-
aJbHHX O¢yraspax (Koxyxax). Koxyx nepexona npenna-
3HaYeH JJa nOpefoxpaHeHHs palbodero TpybonmpoBoga oOT
HarpysoK, BO3HHKAIOIMKUX NPH ABHKEHHH TPAHCIOPTA HAL TPY-
60npoBOAOM, U AJS 3ALIUTH €ro OT BO3AEHCTBHA arpecCHB-
HBIX TPYHTOB H 6JyXJalOIUX 3JeKTPHYecKHX TOKOB. Kpome
TOrO, KOXYX NpeloXpaHsdeT AOPOry OT pa3pylleHHH B CJy-
yae pasphiBa Tpy6onposoaa non Hed. Koxyx BhIIOJHsSETCA
U3 CcTaJbHBIX TPYO.

ITepexomsl moMKHEI 0becneuynBaTh 0e30NacHOe ABHXKe-
HHe TPaHCNOpTa B NepHOJ NPOM3BOAcTBA paloT no npokaan-
Ke TpyOONpoBOAOB, NpeJOoXpaHeHHe 3eMJSHOro IOJOTHA
U NOKPHITUA AOPOT OT pasMblBa NPH BO3MOXKHOH aBapuM Ha
TpybONpoBOax, a Takxe NpefoXpaHeHHe TpybONpOBONOB
nepexofa oT pa3pyweHus. Ilepexoibl NONKHH ycTpauBaTh-
cs Ha NPAMONHHEeHHBIX yuyacTKax TpyGONpoBOJOB C mepece-
YyeHHeM IIOJIOTHA XKeJe3HOH WJIH aBTOMOOHJIBHOH HOPOTrH NOK
npAmMeiM yryoM. Ilepexoasl o6bpl9HO pacmosaraloT nod Io-
JIOTHOM 2KeJIe3HOH JOPOTH B MeCTaxX ¢ MUHMMAJbHBIM KOJIH-
YecTBOM NyTeH, KakK NpaBUJIO, BHE MeCT pacloJoXeHHus cTpe-
JIOUHHIX NEpPeBOAOB, Cbe3n0B, He OGauxke 10 M oT omop KoH-
TAaKTHOH CeTH H (QYHAaMeHTOB HCKYCCTBEHHBIX COOPYIKEHHH.
Tunoeele NpoekTH IepeXx0J0B BOIONPOBOAHBIX JHHUE MO
XKeJe3HONAOPOXKHEIMH INyTSAMH  pas3paboTaHbl HHCTHTYTOM
«Mocrunporpasc», 0HH H3 KOTOPHIX NOKasaH Ha puc. 1V.24.

KorcTpyknueil nepexosa npeiycMarpHBaercsi BO3MOXK-
HoCTh HalJI0JeHUs 32 ero paboToH, OTKIIOYeHHSA ¥ ONOPOK-
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Puc. 1V 24. ITepexod so0onposodubix aunudl nod xene3nodoporcHoimu
nyramu

I — BOLONPOBORHHIA KOMOMEN; - 2 — DEMOHTHHY YUacTOK; & — KOKYX;
4 — pa6odas Tpy6a; 5 — BhINyCK; 6 — 3aJBHKKA; 7 — JKENE3HOLOPOK=
Hoe NOTOTHO

Henus ero. O6mas ANHHA NepexoAa CKIafHBaeTCsd H3 NJIH-
HBl KOXKYXa W JUIHHE PeMOHTHOro yyactka. Koxyx NnpHHH-
MaeTcsl TaKO# IJHHHL, 4TOGH KOHIH ero OblIM BHBENEHH Ha
paccTosiHHe He MeHee 5 M OT IMOJOMIBB OTKOCA HACHIIH
u 3 M or 6POBKH OTKOCa BHleMKH, JJHHA PEeMOHTHOTO y4acTs
Ka NpuHuUMaeTcss He MeHee 10 M.

Ha rtpy6onpoBone ¢ o6enx CTOpoH Hepexoga yCTpauBa-
10T KOJIoZel, ¢ 3alopHO¥ apMaTypoH, ycTaHOBJEHHOH B le-
JAX OTKJIOYEHHS W OMOPOXKHeHHs NepexonoB. uamerp pa-
Goueil Tpy6rl Mepexola NPHHUMAIOT, KaK NPABHJO, PABHLIM
Auamerpy pabouero TpybonpoBoma; auaMerp KoxkyXxa OIl-
pelesAloT B 3aBHCHUMOCTH OT AuaMeTpa M Mmarepuasna pabo-
yeil TpyOnl M Or cmocoGa IpOM3BOACTBA paboT B COOTBET-
crBud co CHull 2.04.02-84 u CHull I1I-2-80. Pa6ouuit
HallOPHBIA TPyGONPOBOJA, VKJIAALIBAEMBIH B KOXyXe, NPHHH-
MaeTcsl M3 cTajbHBIX TPYO, TAaK KaK NpH HX yKjaajike obecs
ne4uBaeTCsd UEJOCTHOCTh CTHIKOB NPH 3aTacKuBaHHH Tpy6
B KOXYX.

YCTPOHCTBO NMEepeXONOB MO KeJEe3HOAOPONKHHIMH NyTs-
MH U aBTOMOGHJbHBIMHM JOPOTaMH MOMKeT NPOH3BOAHUTHCH
GecTpaHIUIeHBIM HJH OTKPHITHIM crnocob6amu. Cxembl nepe-
X0J0B NOJ aBTOMOOHJbHBIMH JOPOraMH aHAJOTHUHB CXe-
MaM TMepexoROB MOJ KeNe3HOAOPOXKHBIMH MYyTAMH.

ITepexox BoAOTIPOBOAHEIX TPy6 uepe3 peKH MOKET OHITh
OCYIIECTBJIEH O MOCTY, a TaKXe IO JHY peku, IIpu mepe-
X0Je MO AHY PeKH BOAONPOBOJHbIe TPyOHl yKIaABBAIOT B BH-
ne pwoxepa (puc. 1V.25). Uucano nunuit Tpy6 Aw0Kepa AOJXK-
HO ObITb He MeHee ABYX, NPH 3TOM IIpH BHKJIOUEHHH OAHOM
U3 JIMHUHE TIO0 OCTaJbHBIM JOJXKHa obeclHeuHBaTbesi Nojaya
100 % pacyerHoro pacxoxa BoAuL J10Kephl YKJIaAHBAIOT U3

153



an ag
= =900

QTMETKM ROBEPXHOCTH IEMITU

3 g i
OTMETKM HM3A TPYEs! € 5 g
PACCTORAHVEL A7~ 77,77
T
y 1)
AT I
)
Q
R
=944,
d=4p0 { I
B BOAOCTOK

Puc. 1V.25. Ilepexod 80donposodusix Tpyb no 8xy pexu

I — cpapuoit TpyGonposox d=900 mMM; 2-— kamennas HabpocKa; § —
Geperoykpenienne; 4 — BoRoOOkHbI Kononen; 5 — BHNYCK; 6 — ynop

CTaJIbHBIX TPYO NOBBILIEHHOH NPOYHOCTH C YCHJIEHHOH aHTH-
KOpPO3HOHHOH 3amuToif. B coorBeTcTBUM ¢ TpeGoBaHHAMU
CHull 2.04.02—84 ray6uHa yKJIagKHd NONBOLHON YacCTH
Tpy6onpoBosa (mo Bepxa TpyObl) HoakHa OHITh HE MeHee
yeM Ha 0,5 M HHXKe 1Ha peKH (BoJoeMa), a B npexesax dap-
BaTepa Ha CYJOXORHBIX BOJOTOKaX He MeHee yeM Ha 1 M.
Paccrosune MeXJy JHHHAMH AIOKepa B CBETY AOJKHO OBITh
He Meree 1,5 M. Ilo obe cropoHsl A0Kepa HEOGXOAUMO yCT-
parBaTh CrenMadbHble KOJOAUK C YCTAHOBKOH B HHUX C NO-
MOMIBIO 3alBUIKEK COOTBETCTBYIOUIUX NEpeKJIIOUeHHH,

Hiokep cobuparor U CBapuBakOT Ha NOBepXHOCTH. OCHOB-
HEIMH crnoco6aMu yKIaaKH TPyGONPOBOAOB IMOA BOLOH SB-
AAI0TCA CJAefyIoNIye:

onycKarue TpPyOONpOROAa C NJIABYYHX HJH CTALHOHAp-
HBIX ONOP;

onyckKanue TpyGONpPOBONA CO JbAA;

IpoTackuBaHMe Iuered TpyBomposoia mO AHY HOJBOJI-
HOH TpaHIIeHu;

yKJIajka TpyOoIpoBOAa C NaaByYux CpPeACTB NPH mocre-
IEHHOM HAapallUBaHHU IJeTH;

YKJaAXa TpybonpoBoza MeETOAOM CBOOGOLHOIO IOrPyKe-
HHS.

Llenecoo6pasHocts NPHMEHEHHS TOTO HJIH HHOTO CIO-
coba OnpelensioT ¢ YYeTOM MEeCTHBIX YCJIOBHH IyTeM TeXHH-
KO-3KOHOMHYECKOro pacuera.
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Fnasa V. 3ATTACHLIE W PETY/IMPYIOLWME EMKOCTH

§ 35. OBLUME CBEJEHMA O EMKOCTAX. BOLOHAMOPHLIE BALUHM

EMKoCTH B CHCTEeMaX BOJOCHA0KEeHUS NPUMEHSIOT A
peryJupoBaHusA pexuMa paboThl CHCTEMbI, CO3NaHUs NPOTH-
BONOXKapHHIX U dBapUHHHX 3amacoB BOJbl, XpaHeHHd pacxo-
JOB Ha TeXHOJOTHYeCKHe IeJH DPOH3BOLCTB H Ha coOOCTBEH-
Hble HYXXJAbl BOXONpPOBOAHBLIX cTaHUu#. [IpaBuibHbIA BHGOD
MeCcTa pAacnoJoXeHHs, pexkuMa paboTh H 06BEMOB peryJnaH-
PYIOIIMX eMKOCTeH M03BOJAET CHHU3HTh UX CTOMMOCTD H IOBHI-
CUTb CTeNEeHb HAJeXHOCTH CHCTeMbl BOJOCHaOMKeHHA. ITO
JOCTHraeTCsl paBHOMepHOH Harpyskod BOZOBOAOB H MarH-
cTpaJiel, yMeHbIIeHHEeM HX JHaMeTPOB H o0ecrneueHHeM pa-
60TbI OCHOBHBIX HACOCHBIX CTAHUIHH NpakTHUECKH B NOCTOSH-
HOM pexxuMme npu ontuManbHuHX 3Havuenusx KIIIL macocuex
arperatos. Tpefyemble mapaMeTphl PeryJHPYOUIHX €MKOC-
Tel OIpeneJsloT NMyTeM aHaau3a paboThl CHCTeMbl NOJAYH
A pacnpefejeHHs BOABI NPH pasJHUYHBIX peXHMax BOLOINO-
TpebJIeHHST B TEXHHKO-9KOHOMHYECKOro CpaBHEHHS pasnauy-
HBEIX BADHAHTOB.

B zaBucuMocTn oT cnocof6a noxauyu BOLbI EMKOCTH MOTYT
OBITh HAaMOPHHLIMH (aKTHBHBIMH) M 6e3HamopHHIMH (I14CCHB-
HEIMH). B nepBoM ciayuyae Boma IOCTYNaeT K HOTpebHTENIO
noj Tpe6yeMBIM HAaNmopoM; BO BTOPOM — JJIS €€ NOAauH Tpe-
ByeTcss ycTAHOBKA BOAOMONBEMHOrO OGOPYMOBAHHSL.

Perymupyioline eMKOCTH OBIBAIOT CJASAYIOIHX THIOB:
BOAOHAMOpHbIe 6alllHY H KOJIOHHBI; pe3epByaphl; THAPOMHEB.
MaTHYeCKHe YCTaHOBKH. Brifop THIIAa eMKOCTH B KaKAOM KOH«
KpeTHOM cJiydae JOJXKeH NPOU3BOLHUTLCA Ha OCHOBE CpaBHe-
HHS1 BaDHAHTOB C YYeTOM CTOHMOCTH CTPOHTENBCTBA, IKCHJIY-
ATallMOHHBIX PACXOJAOB H pacXONO0B Ha OIJIATY 3JEeKTPOIHEp-
TMH, @ TaKXe HaJeXHOCTH paboThl CHCTEMBl U 3CTETHYECKHX
acnextoB. Hanpumep, cToOEMOCTh efUHHIH 006beMa BOXOHA-
NOpHBIX OallleH BhILe CTOHUMOCTH eIMHHUUH 00beMa Noa3eM-
HBIX H Ha3eMHBHIX Ge3HANOPHHIX pe3epBYapoB, OXHAKO NpH
HapyIIeHHH 3J1eKTPONHTaHUs GallieH ojavya Boabl NoTpebu-
TeJISIM IpeKpauiaeTcs He cpaasy.

PanuoranpueiM cnocofoM cO31aHHS 3HAYHTENBHOIO 3a-
nmaca BOJXBI ABJsETCS YCTPOACTBO 3aKPHTHIX pe3epByapoB,
pacnoJioXeHHHX Ha TonorpauyecKHX OTMeTKax MeCTHO-
CTH, ofecrneynBaloImuX TpebyeMbIl HAlop B CETH.

BoponanopHbie 6alUHH YCTPAHBAIOT NPH HEOOXOLHMOCTH
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Puc. V.I. Cxema 8odonanopuoi
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CO3MaHHA 3almaca HaNOPHOH BOJB Ha TEPPUTOPUH MJOIIAN-
KH, He uMeoliefi OCTaTOYHO BHICOKHX I€OAe3HYECKHX OTMe-
ToK. Bogonanopuas GawHs (puc. V.l1) cocroHT u3 pesep-
Byapa (6aka), B KOTOpoM colepxurcs Tpebyemuii oObeM
BOAL, M TNOJJAepXKHuBaIiefl ero KOHCTPYKLHH. PesepByaphl
BOJOHANOpPHBIX GalleH, Kak NpaBHJO, YCTPAUBAIOT KPYTJOoH
dopmel B mnane. JKenarenbHo, YTO6H OTHOIUEHHE BEICOTHI
6aka GalwHu K ee guamerpy Owllo HeGoabwMM. B atoM cay-
yae HCKJIOUaloTCs 3HauUTeNbHBEE KoJeGaHusg HallopOB B CH-
creMe NpH pasjHyHBIX pexxuMax H obecneunBarorca Gojee
GnaronpHsATHHE Yca0BHA paboThl HAacOCOB.

PesepByapsl BofloHanopHBIX Galier OHIBalOT Xeje3obe-
TOHHBIMH M cranbHbeIMH. Haunbosee mupokoe pacnpocrpaHes-
HHE MONYYHJIH Kejle300eTOHHbIe pe3epByaphl, 3alllHTa KOTO-
PEIX OT KOPPO3HH NpOLle M AOJroBeyHee 3alUUTH CTaJbHBIX.
CraJibHbIE pe3epByaphl, XapaKTepu3yloluecss MeHbllIel Mac-
COHl, HHAYCTPUAIBHOCTBIO H3rOTOBJIEHHS U MOHTaXa, IOJHOR
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repMeTHYHOCTbIO, HAXOAAT NPUMeHEeHHE B HEKOTOPHIX 3apy-
OeXXHBIX CTpaHaX.

PesepByaprl MOTYT UMeTb IJIOCKOE MJIH BOTHYTOE JHHILE.
Ilpupanue BOTHYTHM AHHIAM MOJYyCHepHUECKOH, 3JJIHIICO-
MJAaJbHOH U PajHaJIbHO-KOHHYeCKOH (GOpM NO3BOJISET yBe-
JHYHBATh AHaMeTp pesepByapa (IpH OJHOM H TOM XK€ 00b-
eMe) N0 CPABHEHHIO C AMaMeTPOM pe3epByapa ¢ IJIOCKUM
anumeM. baarogaps aToMy KoJe6aHHs Hamopa MOT'YT OBITh
COKpalieHs 10 MHHHMyMa. OnHako pe3epByapH C BOTHYTH-
MH JHHILAMH CJOKHee B H3roTOBJeHUM. B Hamel crpane
HauboJiee IWHPOKO NPUMEHSIOT pe3epByapsl ¢ IJIOCKUM H To-
JycdepHuecKHM NHHIAMH.

[lpy HanuuYMH ONMACHOCTH 3aMep3aHMs BOJEL B pe3epBya-
pe BOKPYTI Hero ycTpauBaloT LIaTep, B 3aBHCUMOCTH OT KOH-
CTPYKIHMH BOAOHAINOPHOHN OalllH¥ BBHINOJHEHHBIH H3 XKeJje30-
6eToHa, KHpIUYa HAU AepeBa. PaccTosHue MeX1y CTeHKaMH
pesepByapa H lIaTpa NPHHUMAIOT HCXOAS M3 YCJOBHH 3KC-
nayarauuy. [Jaa npemoTBpalieHHsT 3aMep3aHUs BO3MOMKHO
npuMeHeHHe 3JeKTpooborpesa. B Oamuax 6osablIoi BMec-
THMOCTH NIPU HaJNH4YHU o6MeHa BOJABI C OTHOCHUTENBHO BHICO-
KOM TeMmepaTypoH IIaTpbl MOI'YT OTCYTCTBOBaTb Ja’Ke B CY-
POBHIX KJIMMAaTHYEeCKHX YCJIOBHAX. DecliaTpoBble MeTalsH-
yeckue OauriEp OBIBAKT KaK C TeNJou3oJasanuell, Tak u O6e3
Hee.

Ceepxy peaepByap GaliHu nepekpbiBaercs. IlepekphTue
(xpruua) obecneyuBaeT ero XKeCcTKOCTh H CJYKHUT 1J151 3aLlU-
Tl OT TeMNepaTypHBIX KoJebaHuil u 3arpsasHenuil. [lognep-
KHUBAIOIHe KOHCTPYKIHH BOJOHANOPHHIX 6allled BHIOJHAIOT
13 XKeje3ob6eToHa, MeraljJya M KHPNHYa B BHJe CHNJOLIHOM
CTEHKHM MJH KOJIOHH, HMEIWHX DPa3jHYHOe apXHTEKTYPHOe
opopmirerne. Han6ospuiee pacnpocTpaHeHne NONYYUIH KOH-
CTPYKLHH H3 XKeJe306eToHa. BHyTpeHHee npocTpaHcTBO, 06-
pasyeMoe MNOAAEPXKHUBAOIIHMH KOHCTPYKLHUSMH, MOXKET HC-
NI0Jb30BATHCH IS TEXHUUECKHX H OOLIECTBEHHHIX HYXKJ, HO
IPH YCJIOBHH HCKJIIOUEHHS KakKoro-iubo BO3AEHCTBHA HA Ka-
YeCTBO BOJBI, HaXOAsIelca B pe3epByape.

Bamuio 060pyAyIOT TNOABOAALIE-OTBOAsAIIEH TpyOOi,
IHaMETp KOTODOH onpefesseTcss MaKCHMaJbHHM pacXodoM
nojaBaeMoOH MJIM OTBOAMMON M3 pe3epByapa OallHH BOAH
Ipd CKOpPOCTH ee ABHXeHHS He Gosee 1—I1,2wm/c. MHorna
npelycMaTpUBalOT J[Be TPYOH — OTAENBHO NOJABOAALLYIO
H oTBoAsuylo. [/ aBTOMaruueckoro c6poca MocTynaloues
BOAH B GaK NpH ero nepenoJHeHHH YCTPauBaIOT NEepeJHBHYIO
1py6y, 06OpyILOBaHHYIO NPHeMHOH BODOHKOH. Kpome Toro,

157



Puc. V.2. Cxema sodonanopuodl
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: | Puc. V.8. Bodonanopuas Gawns ¢
Osyma pesepsyapamu

pe3epByap oGOpyAyIOT rpA3eBodl TpyOoi#, mpeaHasHadeHHOH
IJIS. ONOPOXKHEHHs ero NPHM PeMOHTe B ocMoTpe. dra Tpyba
HaeT OT HauHu3IIeH TOYKH pe3epByapa H Yepe3 3aABHXKKY
nogxawovyaerca k copocHoit Tpybe. Ha rpsaszesoft tpybe Bo-
poHKa He ycrpamBaercs. Bomy M3 BojoHamopHBIX OaleH
X03AHCTBEHHO-NIUTHEBOr0 BOAONPOBOAA COpPACHIBAIOT B BOJO-
CTOYHYIO CeThb HJH B OTKDHTYIO KaHaBKy C YyCTPOHCTBOM
paspeBa crpyn. B xonme tpyGompoeopma, o60pYAOBAHHOM
pellleTKOH, ycraHaBiIHBaeTcsl o6paTHBIA KaanaH, [las npous-
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Puc. V.4. Popmsl 8000HANOPHeLX batien

BOLCTBEHHBIX CHCTeM BOAOCHaOKeHHs cOPOC BOABI M3 pe3ep-
ByapoB OalieH BO3MOXEH B CHCTeMy KaHaJH3alMH, HO Tak-
Xe ¢ paspuBoM CTpyH. Ilpn XecTko# 3ajenke Tpyd B HHH-
e pe3epByapa 6allHM Ha CTOsKax TPpyOONpPOBOAOB yCTpaH-
BalOT KOMIIEHCATOPHL

ITpoTuBonmoxkapHbIfi 3anac BOAB 43 6Gaka MoXeT 3a0H-
paThCcs CaMOCTOSITENbHBIM TPY60NpoBoAOM, 060PYROBAHHEIM
3aTBOPOM, KOTOPHIH OTKpbIBAETCS 1O KOMAaHAe ¢ JHCIeTyep-
CKOT'0 NMYHKTA.

PesepByap o6opynyeTcs CHTHAJbHBIM YCTPOHCTBOM AJSA
aBTOMAaTHUYeCKOH nepenauyy NokasaHUH YpOBHEH BOJHI B HEM.
B kayecTBe 3THX YCTPOMCTB HCHNOJB3YIOT NOMNJIaBKOBHE, KOH-
TaKTHBblE 1 MaHOMeTpPHUEeCKHe NaTUYHKH YPOBHEH.

B Tom cayuwae, ecin 6alIHST B MOMEHT NoXKapa ROJMXKHA
OTKJIIOYATbCS, TO OHa 060OpydyeTcs aBTOMATHUECKHMH YCT-
poficTBaMu, ofecneyHBalOIIMMH OQHCTAHLMOHHOE OTKJIOYe-
HHe NpPH myCKe NOXKapHBIX HACOCOB.

CTpouTesbCTBO BOZOHATIOPHBIX Oalled BMECTHMOCTLIO [0
300 M3 mpu BEHICOTE CTBOJIAa O 36 M OCYIUeCTBJSETCH B OC-
HOBHOM IO THNOBLIM npoekraM. ONBIT CTPOUTENLCTBA BOJO-
HanopHbIX 6amen 60AbIUHX 06BEMOB B Ipefesax ropoAcKOH
3aCTpOHKH, NpPelyCMATPHUBAIOUIEr0 OpPraHUYHOEe BIHCAHHE
5THX COOPYKEHHH B FOPOACKON Nei3a ¢ HCMOJNb30BAHHEM HX
apXUTEKTYPHO-NJIAHHPOBOYHHIX pElUCHHH B Lenasax 6aaroycrt-
polcTBa rOpOACKOH cpenbl, a Tak¥Ke YTHAHTAPHBIX WENSX,
B CCCP BecbMa orpaHuueH.

s npOMBIIIJIEHHOTO BOROCHAOMXKEHHS pa3paBoTaHsl
pasauyHble KOHCTPYKuuH Oamen Goabuioro obrema. Ha puc.
V.2 npuBeneHa cxemMa CTajbHOH BOJOHATOPHOH 6aminy
¢ BMecTuMOCThIO 6aka 3600 M* u BricoToli 50 M. KoHncTpyk-
UHA 3TOH BONLOHANOPHOH OAUIHH OT/IHYAETCS TEM, 4TO IEHT-
PaJbHBIA CTBOJ, BHIIOJHEHHLH B BHAE CTAJbHOH TPYOH [H-
ameTpoM 3 M, SIBJISIETCA OJHOBPEMEHHO HeCyLiedl KOHCTPYK-
LHe#, NOABORALIC-OTBOAALIEH TpPYyGOR H NONOJHHTENLHOH
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€MKOCTBIO JJs Boxel. Ha o0bekrax, MMeoiHX HECKOJLKO
cered, pabOTAIOWMX NPH PAa3/HYHBHIX HAMOPaX, BO3MOXKHO
yCTPOACTBO BOAOHANODHOH GallHk ¢ AByMs u GoJee pesep-
ByapamH, pacnoJOXeHHhIMH Ha pa3Holl BricoTe. [TpuMep Ta-
Ko# Gamuu cyMMapHbM o6bemom B 6000 m®* (BHP) mpu-
BeldeH Ha pHC. V.3. QopMHl BOAOHANOPHHIX GamieH 06beMoM
or 300 no 1500 M3, paspaGoraHHbie 3apy6eRkHBIMUH DUpMa-
MH, NOKa3aHH Ha pHuc. V.4,

§ 36. BOLOHANOPHBLIE KOJNIOHHb)

BoaonanoprHasi KONOHKa MpejncTaB/asieT coGoit cranbHOH
HJIH X)eJe306eTOHHbH IHJIMHAP ¢ MJIOCKHM IHHILEeM, OmKpa-
owuMcsa 5Ea GyrgaMent. OHa 3amoJaHeHa BOJOH Ha BCIO BbI-
coty. KoJIOHHEI HaxXoJAT IHpPOKOe NDHMEHEHHe B CHCTeMax
IPOMBIIITEHHOTO BOAOCHAGXKeHUus (HANpHMep, MeTaalypr-
yeCKHX 3aBogoB). OHHU jxellleBjie BOXOHAMOPHHX GalueH, mpo-
e B H3TOTOBJEHHH H 3Kcmiayartauuu., CJaenyer OTMETHTD,
YTO OHU MOTYT HCIOJIb30BaTLCA KAK CPeACTBO GOPLOBI ¢ THA-
PaBJHYECKHM ynapoM B TpybonpoBOoAax M BHIIOJHATL PoOJib
NPOMEXYTOYHOr0 pesepByapa MeXIy MOCJEN0BATeJbHO pa-
60TAMKEMHE HACOCHBIMH CTAaHIHSMH.

[Tosie3supiM 06bEeMOM BOJOHAMODHOH KOJOHHBI CJAYXKHT
TOJBKO YacTh MOJHOTO ee o6beMa, obecmeunBalolias noxa-
4y BOAH moTpeburenito mox TpeGyeMuM HamopoMm. Ocranb-
Hasl 4acTh 00beMa paccMaTpuBaercd Kak aBapHHHHIN 3anac,
KOTOPBI MOXKET HCIOJb30BAThCS NPH BK/IKYEHHH ClelHalb-
HBIX HAaCOCHBIX arperatoB HJH 0e3 HHX, €ClIH B CHCTeMe
JNONMyCKAaeTCsd CHHMKeHHe CBOOGOAHHX HanmopoB. Llenecoobpas-
HOCTb IPHMEHEHHs BOLOHAITOPHAIX KOJIOHH AJs MeTaJJypru-
YyeCcKHX neuyell o6bsACHAETCS TeM, YTO BO BpeMs aBapHH IO-
Jfaya BOAH B XOJONHJIBHHKH [IOMNYCKAaeTCs CO CHUMKEHHHIM
HamopoM, ofecneuuBarollHM TOJBKO IPOTOK BOAHI Y€pe3 HHX.
Jis 3TOro AOCTATOYHO MMETh HAmop Ha H3JHBe OKOJIO 2 M.

B GonbpuIHHCTBE cJydaeB BOLOHANOpPHBIE KOJOHHH yCT-
pPAauBaIOT U3 CTaJH. B CTaJdbHBIX KOJIOHHAX JIErYe yCTPAHATD
- yreuku. OnxHako 6e3 JOCTATOYHOH 3aUHTEL OT KOPPO3HH OHH
6oicTpo paspyumianorcsi. KOHCTPYKUHS CTalbHOH KOJOHHBI
BMecTuMOCThi0 1000 M® na BricoTe 50 M H BMECTHMOCTHIO
2600 M3 na Buicore ot 0 1o 50 M, paspaborannass HHHUHIII
MHXEHEPHOTo 060pyAoBaHMdA, NpHBeIeHa Ha puc. V.5. Ps-
IOM C KOJJOHHOHM mpeXyCMOTpEHA HACOCHas CTaHUHA, NO3BO-
JA0La8 mojaBath Boay B KoamuectBe 2700 m3/u ¢ Hamo-
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I — Puc. V.5. Cxema 8000HANOPROL KOAOHHOI, COB=
i Meennod ¢ Racocroll cranyueld nodkasku
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poM 58 M npu cpaboTKe ypOBHS BOJLL B HEH HHXKe JONyCKae-
Moro.

JKeneso6eToHHEIE KOMOHHBE HMEIOT IpEeHMyllecTsa B ap-
XUTEKTYDHOM O(OPMJIEHHH O CPABHEHHUIO € OCTAJbHBIMH KO-
JOHHAMH H, KDOME TOro, OHH Hemlenie B skcnayaranud. Of-
HaKO TaKHe KOJIOHHB HMEIOT OrPOMIIYIO Maccy.

BopoHnanopHee KOJOHHH, Kak H 6aliHu, oBopyAyloTcd
CHCTEMOH Tpy6oNIpOBOAOB M apMaTtype. Jlmamerp nepesus-
HO¥ TpyOHl DACCUHTBHIBAETCA HAa MAaKCHMAaJbHHE Pacxon BO-
JBI, DOJaBaeMOH B KOJIOHHY HacocaMH. HeXoCTaTKOM KOJIOHH
SBJIAETCS BOBMOXKHOCTb 3aCTOS B HUX BOXHI, YTO MOXKET MpH-
BOJXHUTBL K YXYAIICHUIO eée Ka4eCTBa.

§ 37. PESEPBYAPBI

PeszepByapsl, Kak yKashBaJoCch, MOTYT OBITb Kak Hamop-
HbIMH (aKTHBHHIMH), TaK H Ge3HANOpHHIME (NaCCHBHLIMH).
AKTuBHBIE pe3epByaphl pacnosaraloT Ha BOSBLIIIEHHHBIX OT«
MeTKaxX, ofecrneduBauux Heo6X0AUMBIA Hanop y notpebH-
resefl. OHH BHNOJMHAIOT TaKyl0 XK€ poJib, KK H BOJOHAMOP-
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Puc. V 6. Cxema obopydosanus sodonanoprozo pesepsyapa

Hag OGawHs. M3 maccuBHHIX pe3epByapoB BoJa He MOXKeT
ObITh MOKAHA MOTPEeOUTENI0 6€3 NPHMEHEHHS BOLONOLBEMHO-
ro o60pynOBaHHA. DTH pe3epByapsl OGLIYHO HCHOJIB3YIOTCH
KaK DEeryJHpylolpe eMKOCTH Ha CTaHUHAX OYHCTKH BOJHI,
a TakXe B 4YepTe ropoxa HJH MPOMKILJIEHHOTO MPEeAnpHs-
THA JJIA XpaHeHHA NpPOTHBONOXAPHOro JHOC aBapHHHOrO
3amaca BOJHL.

B cOBpeMEHHEIX YCJIOBHSIX B OCHOBHOM NPHMEHSIOT pe-
3epByaphl H3 xkeje3oberona. OHH GLIBAIOT Pa3JHYHBIX KOH-
CTPpYKUHH, KPYIJIOH H mpsiMOyroJsHOH (OPM H BHIIONHAIOT-
Csl PAas3HYHBIMH CIOcof0aMH CTPOHTENBCTBA. B HEKOTOpHIX
CTPaHaX HaXOAAT NPHMeHeHHe cTaflbHble pe3epByaps. On-
HaKO H3-3a 0OJBLIOH MeTalNlO€MKOCTH, TPYAHOCTH 3AINUTH
OT KOPPO3HH H HEOOXOXMMOCTH YCTPOHCTBA TEPMOH30J-
MY OHH He HallJH IIHPOKOro NPHMEeHeHHu .

B saBucuMocTH or 3arny6ieHHs pe3epByaph NOApas-
AeJAIOTCA HA MOA3eMHble H nojymnoaseMHble. OHM GHIBAIOT
00bEMOM OT HECKOJBKHX COT A0 JAecATKOB THCSY KyOHdec-
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KHX METPOB H B OCHOBHOM BBHINOJHSIOTCS MO THIOBHIM IIpoO-
€KTaM.

Ha rtepputopun obnekra obilee YHCIO Pe3epByapoB OX-
HOTO Ha3HauYeHHs JNOMkHO OBITh He MeHee ABYX. Ilpu srom
X 00beMH HeoOXOXHMMO Ha3HAYATh Tak, Y4TOOH! NMPH BBIKJIO-
YeHHUH OJHOTO H3 pPe3epByapoB B OCTaJbHHX COXpaHsJCs
NPOTHBOMOXApHHA H aBapuiiHBIfl 3amac B pasMepe He Me-
Hee 50 %. B ToMm ciyuae, ecaim B pesepByapax He COREPKUT-
CS1 MPOTHBONOXKAPHLIA K aBapuitHeIH 3anac BoAw, To CHull
2.04.02—84 nomycxaer ycTpoHCTBO OXHOrO pesepByapa.

PesepByaphl, Kax u BojpoOHamopHule OamHH, 06ODPYAYIOT
NOIBOAAILHMH H OTBONAIHMH TpybompoBOJAaMH, NepeJHB-
HEIMH H CIyCKHBIMH yCTpOHCTBaMH, CHCTeMOH BEHTH/SLHH,
JIOKaMH-J1a3aMH LIS NPOXOAa 0OCAYRHBAIOIIEro NepCcoHana
M TpaHCHOPTHpPOBaHHs obopyloBanus. Kpome toro, B 3aBH-
CHMOCTH OT Ha3HaUeHHs OHH MOJXKHH OHTb 00OpYIOBaHH
KOHTPOJBHO-H3MEDHTENEHOA anmaparypod IJIs H3MepeHHs
VDOBHS BOJBI, B3ATHS Np06 H mepefayH AaHHEIX Ha JUcCner-
YepCKHH MYHKT M HacOCHYW0 craHuuio. B mensix mpenotspa-
LIeHHS 3aCTaHBaHHs BOJB M H3MEHEHHS €e KayecTBa B pe-
3epByapax MHTLEBOro Ha3HayeHHs JNOJIKEH OLITb obecreyeH
o6MeH MOXapHOro H aBapuiiHoro o6veMoB B TeueHHe 48 u,

KoMnoHoBKa 06opynoBaHus H TpyGONPOBOXOB pe3epBya-
POB 3aBHCHT OT MX HasHaueHHs. Cxema 060pyJoBaHHS Ha-
NOPHOTO pe3epByapa, CoxepKallero KpoMe XO3sHCTBEHHO-
NHTHEBOrO0 NPOTHBONOXAPHHIA 3amac BOAL, I[OKaszaHa Ha
puc. V.6. B namoprom pesepByape I pas Jayumrell HApKyJIs-
LUK BOAH, ofecnedusarnoleli ee o6MeH, noxaomuit 2 1 OTBO-
JAmKE 9 TpyOONpPOBOAK paclosaralTcsd B IPOTHBOIOJOXK-
HEIX YyacTsAX pesepByapa. Ilogaromufi tpy6onposox o6opyxno-
BaH NOMNJaBKOBHM 3, 2 OTBOASILHH O6paTHHIM UPHEMHLIM
5 knanagamu. TpyOu fis mogauu ¥ 3a6opa BOLH B KaMepe
nepeKaoueHnH /2 uepes 3aBHKKH 7 NPHCOEIHHSIOTCSA K NO-
HDAaloINe-OTBOASIEM TpyGonpoBoiam [4, KOTOpHE NpHCOe-
JHHEHH K pacrnpeIennTeSbHOR CeTH.

3a60p BoAbl Ha NPOTHBONOKADHHEE HYXKAB OCYLECTBJA-
etcss Tpy6onpoBonom I0 c o6paTHEIM DPHEMHBIM KJamnaHOM
Ha KoHue. [lepenonnenune pesepByapa HCKJ4aercs 6.1aro-
lLapsi ycTpofcTBy nepeamBHON Tpy6H &, MpHCOeJHHEHHOH
Kk c6pocHo#t Tpy6e /3. Bosnyxoo6MeH B pesepByape obecrie-
YHBAETCA BEHTHJASANKOHHBIMH Tpy6aMu 4. JJ1g onopoXKHeHHS
pesepByapa NpH PEMOHTe M OYHCTKe ero oT obpasyrouierocs
ocajKa NpUAMOK 6 coexnwHeH ¢ rpsseBoli Tpy6ok 11, orBO-
Jsiuel BOAY B KaHaJH3amHIo,
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Puc. V.7. Cxema COXPAHEHUR HENDUKOCHOBEHH020 NPOTUBORONKAPHOZ0
sanaca 8006L 8 B00OHAROPHOM pesepayape

@ — pa3MellleHHe BON03ab6OpHEIX Tpy6 Ha pasHLIX OTMETKax; 6 — yCTpoH-
cTBO cH}OHA, 8 — YCTPORCTBO UMAUHADHYECKOTO BCACHIBAIOWIETO KOJOL-
na; I — pesepByap; 2-— ypoBeHb IOXKAapHOro 3amnaca; 3 -— o6paTHbl#
npReMHEIA KiaanaH; 4 — 1pyfa mia or60opa BOAH Ha XO3SHCTBEHHO-IHTheE-
Bhie HYXIH; § — TO Xe, Ha NPOTHBOMOXKAPHHE HYXIB; 6 ~— NPHAMOK;
7 — cudon; 8 — oreepeTus; 9 — WIHHAPHYECKHA KOJIOdeN

['apaHTHpPOBaTh HENPHKOCHOBEHHOCTh NPOTHBOMNOXKADHO-
ro 3amaca B HAaNOPHBIX pe3epByapax MOXKHO pa3JIHUYHBIMH
cnocoBamu. [epsriii cnoco6 mpeaycmarprBaeT 0T60p X03sii-
CTBEHHO-NHTHEBLIX H NPOTHBONOJKADHBIX PACXOLOB C Pa3HBIX
orMeToK (pHe. V.7, a). [lpu Bropom cnoco6e (puc. V.7, 6) Ha
X03AHCTBEHHO-NIUThEBOM TPYGONpPOBOLE YCTPAWBAETCA KOJIe-
HO, B BepxHell YacTH KOTOPOTrO0 HMeIOTCS OTBEPCTHs, paclo-
JIOJKeHHbIe Ha OTMeTKe BepXa NPOTHBONOXKADHOrO YPOBHA.
Koserno pabotaer kak cH(pOH, B KOTOPOM NIPOHCXOIHT CPHIB
BaKyyMa IpH CHHXKEHHH YPOBHS BOJB IO YyKa3aHHOHA OT-
MEeTKH.

Tperu#t cmoco6 obecnedHBaeT COXPAaHHOCTh NMPOTHBOMO-
JKapHOro 3amaca IyTeMm ycTpoHcTBa KoJgoxua (puc. V.7, 8),
BEPXHIOIO KDOMKY KOTOpDOro YCTa4HaBJIHBAIOT HA OTMeTKe
BEpXHETr0 YpPOBHS 2. Boza Ha  X035[CTBeHHO-IHTLEBEIE
Hy*) bl 3a0Hpaercs yepe3 TPyGONPOBOJ, KOHEL KOTOPOrO
pacIoJIoKeH BHYTPH KOJOMILA.

BesHamopHele pesepByaphl B OTJIHYHE OT HAMOPHHIX MO-
MOJTHAIOTCA HE OT CeTH, 2 OT OYHCTHBIX COOPYXKEHHH HJH OT
HacocHOH craHnuu. HenpHKOCHOBEHHOCTH NMPOTHBOMOXKAaPHO-
IO 3a;maca B 3TOM cJaydae MOXHO o6ecneynTtsh myTeM aBTOMa-
TH3alHA paboThl HACOCHOH CTaHIIMM, 3a6Hparoluell BOAY H3
pesepsyapa. IlpH cHEIKeHHH YDOBHSI BOIH, COOTBETCTBYIO-
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1lero MPOTHBONOXKAPHOMY 3amacy, Ha JHCHETYepPCKHH MyHKT
NOZAaeTcs CHTHAJ H B cjyuyae HeoOXOLHMOCTH X03SHCTBEHHO-
IHTBEBHIE HACOCH OTKJIOUYAIOTCH.

§ 38. TIMAPONHEBMATUYECKME YCTAHOBKH

I'upponHeBMaTHYeCKHE YCTAHOBKH HAXONAT NpHMEHEHHe
B CHCTEMAaX BoJOCHaGKeHHs HeGoabIHX 00beKTOB. OHH BHI-
MOJHAIOT Ty e (YHKIHIO, 4TO H BOJOHANODHBe OAallHA.
Heo6xoguMeli Hamop B HEX CO3/aeTCd NaBJEHHEM CXKaToro
BO31yXa.

PasnnyaT yCTAHOBKE NMEPEMEHHOr0 M INOCTOSHHOTO 1aB-
nenus. [IpuHnunmuaneHas cxeMa THAPONHEBMATHYECKOH ycC-
TAHOBKH TIeDEMEHHOro [aBJIeHHA IpHBeJeHa HAa pHC. V.8,
B wacel MpHHMAaJbHOrO BoJONOTpe6JeHHs, Korjia nomaua
BOJBI HacocaMu 2, 3a6upalolMH BOJY H3 pe3epByapa I, npe-
BBIIIAeT BOM03a00p, M30OBITOK BOJABI NMOCTYNaeT B BOLOBO3-
nywasf 6ak 5. [IpH 3TOM MOBHIIAETCA YPOBEHb BOJH H yBe-
JHUHBAETCA JaBJeHHE BO31yXa BCJAEICTBHE €ro CXKaTHA.
Ilpu mocTHXKEHHH MaKCHMaJBHOTO YpOBHS B Gake, COOTBET-
CTBYIOLNEr0 OTMETKE 23, peJie NaBJeHHs pasMblKaeT Lenb
NUTaHUs KaTYIIKH Mar{HUTHOTO NyckaTens 3, H 3J€KTPOoABH-
raTejb Hacoca OTKJNIOYaeTcsd OT MHTALEH ero 3JeKTPOCeTH.
C sroro MoMeHTa mojaya BOXEI B BONOBOA 7/ OCYLIECTBJIS-
€TCs OT THApONHEeBMaTHYeCKOro 6aka mol KaBJelHeM cXa-
TOTO BO3JYX2 Pmax. B mpollecce cpaboTKH YPORHSA BOXB LAH-
JeHne B 6ake cHHxKaercd. [IpH DOCTHXKEHHH YPOBHH, COOT-
BETCTBYIOIIEr0 OTMETKE 2;, NaBJeHHE B 6ake CHH3UTCA IO
BEJIHYHHBI Pmin. B 3TOT MOMEHT peJie BKJIIOYaeT 3JEKTpPO-
JBHraTeJu HacocoB. PaBoumit MK yCTAaHOBKH MOBTOPSET-
cs. MUHHMAaJIbHOE JABIEHHE Pmin Ha3HAYAETCHA H3 YCIOBHSA
obecneyeHns TpedyeMoro cBoOOIHOrO HAMOpa B AUKTYIOMEH
TOuke Bomopaszbopa. Bo Bce ocTajsbHBIE MOMEHTHI, KOTIa
P> Pmin, CBOOOIHHA Hanop B 3ToH Touxe OyJAeT BHIe Tpe-
Gyewmoro.

Peryaupyomuit 06veM BOJOBO3AYIWIHOrO 6aKa §, 3aKJI0-
YeHHBH MEeXZIY YPOBHAMH 2 H 2, ONpEeJeseTcs NyTeM Co-
BMENeHHs rpaduKoB NoLayd H norpebsienus BoAH. Boamox-
HBI CXeMbl THAPONMHEBMAaTHYECKHUX YCTaHOBOK C AByMs Oaxa-
MH, OJMH M3 KOTODBIX IpeJHa3HaueH aJas BOLH, a APYrOd A
cxkaToro Bosnyxa. OHH COeIMHEHH IpYr ¢ ApPyroM rtpybo-
npoBoJOM. Taxue YCTaHOBKH DPACCYHTAHEI Ha 6OJBUIYIO IIPO-
H3BOXHTENBHOCTD.

B rupponHeBMaTHueCKHX yCTaHOBKAaX NePeMEHHOTo HaB-
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Puc. V.8. Cxema sudponsesmaruyeckoll ycTanosKy

JIeHHs HAaCOCH NOJIKHBL paboTaTe B IUHPOKOM JHAaNa3oHe
XapaKTepHCTHKH Q—H, BHIXOASILIEM 3a 30HY ONTHMAaJbHBIX
snauenuit ux KIJ. B mpouecce skcniyaTanmuu HeKOTOpast
yacTh BO3AYXa, HaxOoAsduwerocs B 6ake, pacTBOpsercs B BO-
Iie, YHOCHTCS BMeCTe C Hell H BbITE€KaeT Yepe3 HEMJIOTHOCTH.
Jns nmopaep:xkaHus KaBJIeHHs BO3JyXa B 0ake THIpONHEB-
MaTHYeCKas yCTaHOBKA OGODYAyeTcss KOMIIpeccopoM 6.

CooTHOWIEHHE MeXAYy 06beMaMu BOJHL H BO3LyXa B ycTa-
HOBKE 3aBHCHT OT JHanasoHa KoJebaHUP HaBJeHHH B cCHCTE-
Me. B ocHoBe pacuera 3TUX YCTAaHOBOK JIEXKHUT 3aKoH bofing—
Mapmuorra.

YcTaHOBKH NOCTOSHHOTO HNaBJIEHHS MO3BOJSIOT C MOMO-
IbIO PETyJIATOPA AABNEHHS MOANEPKHUBATE MOCTOAHHOE NaB-
JieHHe BO31yXa B FHIpPOMHEBMATHYECKOM 6ake U TeM CaMBIM
o6ecneurBaTh MOCTOSHCTBO pacxolda W XABJIEHUS Y NOTpeOU-
TeJi. DTH YCTAHOBKH HECKOJbKO CJIOKHEE OMHCAHHBIX BBI-
me. OHU MOryT NPHMEHATHCA B CHCTEMAaX MOXKAPOTYIIEHHS
U IPOMBILIJIEHHOI'0 BOJOCHAGKEeHUS, €C/IH H3MEHeHHe Hanopa
OPHBOMHT K HeNONYCTHMBIM KONeGaHUsAM PacXoXOB BOIHL.
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Inasa V1. BOAO3ABEOPHbLIE COOPYYKEHUS

§ 39. KNACCHMDHKALMNA BORO3ABOPOB U3 MOBEPXHOCTHbIX
MCTOYHMKOB

Bri6op ucTOuHHKA BOmOCHAOXKeHHs HMpencTaBiser coboi
OTBETCTBEHHYIO H CJOXHYIO 3amayy, OF HpaBHJBHOTO pelle-
HHS KOTOPOH BO MHOrOM 3aBHCHT paboTOCIOCOGHOCTBH Beed
CHCTeMBl BOLOCHAGX)KeHuA. /1 BOLOCHAOX eHHsl HCIIO/b3YIOT-
csl TMOBEPXHOCTHLHIE H NOA3eMHHle BoAb. B 3aBuHcuMocTH oOT
BHAA HCTOYHHKA BOJ03abOpHBIE COOPYXKEHHS NOonpasiens-
IOTCA Ha COOpY:KeHHsA NJs 3abopa MNOBEPXHOCTHHIX BOJ
B COOpYXeHus AJs 3abopa nojg3eMHHX BoJ. BHe 3aBucuwmo-
CTH OT BHJa HCTOYHHK JOJXKeH o0ecleynBaTh IOJNYYEHHe He-
00XOMUMBIX KOJIHYECTB BOABl C y4eTOM BO3MOXKHOTO poOCTa
BononoTpe6aeHus: u 6ecnepe6ORNHOCTL cHabXKeHUS BOJOH mo-
tpebureseli. [Ipn BrI6OpE MCTOYHHKA YYHTBIBAIOT COOTBET-
CTBHE KauecTBa BOJALI TpeGOBaHHAM NOTpeOHTENEH, YCIOBUA
3abopa BOJB, a TaKXKe TeXHHKO-29KOHOMHUYECKHE MOKA3aTeNH,
onpejessomue 3pGHeKTHBHOCTh NPUHATOIO pelleHHus.

Jas x03MCTBEHHO-MHTBEBOrO BOXOCHAGXKEHHS LEJeCco-
0o6pasHO NPHMEHATh MOJA3eMHBle BOZHE ¢ 6oJiee BBHICOKHMH
MOKAa3aTelsAMH XayecTBa, YEM IOBEpXHOCTHHE BoAn. Ecuan
MOINHOCThH BOJOHOCHOrO NJIacTa DOX3eMHEIX BOJX HELOCTATOU-
Ha HJIH OHM HE NPHrOAHBl JJIS BOJOCHaOXKeHHs, TO HCHOJb-
3YI0TCA MOBEPDXHOCTHHIE HCTOUHHKH.

HcTouHNKOM BOJOCHAOXKEHHS IS X03AHCTBEHHO-MHTHE-
BBIX W IIPOH3BOACTBEHHBIX Lesel cayXaT pEeKH, BOLOXpaHH-
JuIa, ozepa # Mops. Bux ucTouHHKA onmpejenseT THI BOLO-
3a00pPHOrO COOPYXKeHHs, a eJb HCINOoJAb30BaAHHA BOXB — €ro
nnasHayeHne. BonosabopHoe coopyKeHHe NpEACTaBJsIeT CO-
608 KOMMJEeKC COOpY:KeHHH, NpeJHasHAaYEHHHX AJs 3a6opa
BOABl U3 HCTOYHHKA B HeOOXOAHMMBIX KOJHYECTBax, Nnpensa-
PHTEJbHOH ee OYHCTKH C 1€/bI0 3AIHTH CHCTEMH BOLOCHAG6-
JKeHHs 0T 6uojorguecknx ofpacraHHH H NoNafaHHA B Hee
HAaHOCOB, cOpa, IJIAaHKTOHA, WIYrH, a Taxkke puIOHOH MoOJO-
JH; TPAaHCIOPTHPOBAHHS BOJAL K MeCTy Ha3HadeHHd. [lo cre-
neHH obecrneyeHHOCTH INOJAa4YH BOAB BOJ03a60pHBIE COOpPY-
JKEeHHS TaK ¥XKe, KaK LeHTPaJH30BaAHHLIE CHCTEeMbl BOAOCHAO-
JKEeHHd, NOAPa3aeJdI0TCs Ha TPH KaTeropHH.

BonozabopHble cOOpPYXKEHHs MOIYyT YCHEHNIHO BBIIOJHSATH
CBOH (PYHKUUH, €clIH (PaxTHYecKas HaJeXHOCTb NOLAYH HMH
BOABI GymeT He HHXKe TpeOOBaHHH K HANEXKHOCTH NMOLAUYH BO-
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Abl, IpeXBbABIAseMbIX noTpebutesnsaMu. OaxKTHIECKAA HAXeX-
HOCTb NOXA4YH BOAH BONO3aGODHLIMH COODYKEHHAMH OIlpe-
JeNeTCss Harpy3KaMH Ha COOPYKEeHHs, M'MAPOJOrHUECKHMH
OCOGEHHOCTAMH HCTOYHHKA, NOCTYNHOCTbIO OCMOTpPa H pe-
MOHT2 BOJONpHeMHHKa. HamexXHOCTh oleHUBAeTCs OTHece-
HUEM OCHOBHBIX H BTOPOCTENEHHLIX COOPY¥XEeHHH BoAo3abopa
K ONpEIEeNEeHHOMY KJaccy KalHTaJbHOCTH THAPOTEXHHYeEC-
KHX cOOpYXeHHH. K OCHOBHHM COOpPYKEHHAM OTHOCATCS BO-
JONMPHEMIIHKH M HACOCHble CTAHIUH, a TakXKe COODYKEHHH,
IPH HOBpPEXKIEHHH KOTOPHIX Boxo3abop He oOecrneyut mojpa-
Uy pAacyeTHOro pacxoja BoAbl morpeburensMm. K BTopocre-
MeHHBIM OTHOCATCS COOpYXKEHMs, NOBpEeXIEHHE KOTOPHX He
NPUBEAET K CHHIXKEHHIO NOZAaYM BOXBl NOTPeOUTENAM.

Bonosa6opHble COOpYXKEHHS HMEIOT Das3jIHYHbiE KOHCT-
PYKTHBHBIE CXE€MBI, ONpeJessdeMble KOMIOHOBKOH OCHOBHBIX
COOPYXeHHH, MEeCTOM pAacCHOJOXKEHHS U KOHCTPYKTHBHBIMH
0COOGEHHOCTSAMH BOJONPHEMHHKA, CNOCOG60M MpHEMa BOIHI,
a Tak¥Ke XapaKTepoOM HX cTalHoHAapHOCTH. KOHCTpYKTHBHAsA
cxeMa BOJO3a6opa NPHHHMaeTcs B 3aBHCHMOCTH OT Karte-
TOpHH 0GEeCNeYeHHOCTH NOXAYH BOJABI H IMAPOJOrHIecKOH xa-
PAaKTEPHCTHKH  BONOUCTOUHHKA, onpexeaseMunx CHull
2.04.02—84, a Takxe Tpe6oBaHUH OpraHu3anuil mo peryJu-
POBAHHIO HCIOJNb30BAHHA H OXpPaHe BOJL, CAHHTAPHO-3IIIJe-
MHOJIOrH4ecKOR cJayXObl, OXpaHbl PLIGHEIX 32MacOB H BOJHO-
ro TpaHCHIopra.

BonozabopHble coOpyKeHHs AOJXKHB FaDAaHTHPOBATDH I10-
nauy BOABI B TpebyeMbIX o6beMax H TpeOyeMoro KayecTBa
C YyYeTOM MEepCHeKTHBHOIO pa3BHTHs BOJONOTpEOJEHHs NDH
pacxoxax BOJAbl B peKe 3afaHHoH obecneueHHocTH. [TosTomMy
BBI6OPY CXEMBI BOJ03a00pPHOrO COODYKEHHS MNPEXUIECTBYIOT
H3BbICKATENbCKHE PAaBOTHl, KOTOpHIE MPOBOAAT HA OCHOBE JaH-
HBIX IpOTHO3a KayecTBa BOAH B HCTOYHHKE, YUHTHIBAS BO3-
MOKHOCTb mepeOopMHpPOBAaHUS €ro pycaa HIH NOGEpexKbs
M THADOTEDMHYECKHH peXuM, a JJIsi BE€YHOMEpP3JBIX TPYyH-
TOB — I[IpOME€p3aHHe BojoeMa, TeMNepaTrypy BOJAB B HCTOU-
HHUKE 3HMOH, H3MeHeHHe I'paHHUbl BEYHOMEp3JLIX TPYHTOB.

MhHoroo6pasue ¢(akTopoB, BJAUSIOUINX Ha rapaHTHPOBAH-
Hy©0 paboTy BOH03a0OpHBIX COOpPYIKEeHHH, onpexeaser Halu-
uype 6O/BIIOrOo uHciaa HXx Tumos. Ilo MeCTy pacrosioXeHHs
BOJLONPUEMHHKH OLIBAIOT OeperoBoro M pPycJoBOrO THIA; MO
cnocoby nmpueMa BOJbI — NOBEPXHOCTHBIE, IVIYOHHHbBIE, NXOH-
HBle, GUABTpYIOUIHE, HHOHUIBTPALHOHHEIE H KOMOWHHDOBAH-
Hble; MO KOMIIOHOBKE OCHOBHHIX 3J€MEHTOB — COBMEIUEHHbIE
U pasaesbHBE; 10 KOHCTPYKTHBHEIM OCOGEHHOCTSAM — TPyO-
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Puc, V1.1, Xapax-
TEPHbIE YHACTKU pe-
Ku

1 — BHINYKAHHA Be-
per; 2 — BOTHYTHI
6eper; 8 — mnec;
4 — mean; § — pe-
pekar

yaThle, psaKeBbe, OerOHHEIE, XKee306eTOHRBIE, 3aTOMIAEMbIE

H He3aTONIseMble, ¢ BOJONOABOXSALINM KaHAJOM HJH KOB-
LIOM, C NpUMeHeHHeM TOHKOCJOHHBIX MOXyJeH; N0 xapakre-
PY CTauHOHAapHOCTH — (YHUKyJepHBIE i NJIaByyHe. B ciydae
YCTPOHCTBA MJOTHH AJs peryJaHpOBaHHS CTOKA HJH yayulle-
HHS ycaoBuit 3a60pa BOAB HCIOJB3YIOT NPHIVIOTHHHEIE (MJIO-
THHHBIE) BOX03200pHEIE COOPYKEHHS.

Bonosa6opHble coopyKeHHs, NpeJHa3HAYEHHBIE IJS XO-
31 CTBEHHO-TUTHEBOr0 BOJOCHAOKEHHs, NOMKHB pacroJa-
rathCs BHIIE HACENEHHBIX NYHKTOB MO TEYEHHIO PEKH, MeCT
cbpoca oTpaBoTaBIUMX BOXA, CTOSHOK CyIOB, JIECHBIX OHpK,
TOBapHO-TPAHCHNOPTHHIX 623 H CKJIAJOB, a TaKXe B palioHe,
obecnedyyBaIeM OPraHH3alHl0 30H CAHHTApHOH OXpaHH.
Ilpu sToMm BOmO3abOp moJXKeH ObITh MaKCHMAaJbHO NMPHOJH-
XKeH K NOTPEeOHTENI0 C LeJbI0 YMEHBIUEHHS CTPOMTEJbHOH
CTOMMOCTH KOMMYHHKAIHH H IKCIIyaTaumHOHHBIX pacXojoB.
JJisg TeXHOMOrHYeCKHX HYKJ NPOMBIIJIEHHHX NpeANpHATHH,
He NPeIbsABIAIONNX BHICOKUX TPEOOBaHHA K KayecTBY BOIHI,
JONyCKaeTCcss YCTPOHCTBO BOX03a6OPHBIX COODYXKEHHH Ha
TEPPHUTOPHH 00BEKTA.

Ha tun Bogo3aGopa GoJbllioe BJAHSHHE OKA3bIBAIOT IpH-
poAHble ycnoBUA 3a6opa BOXbI, KOTOpHE OBIBAIOT JETKUMH,
CpeHUMH, TAXKENHIMH H OUeHb TsKennMH. [IpuponHble yc-
JIOBHS HCTOUHHMKA BOJOCHAOXKEHUS 3aBHCAT OT KOJHYECTBA
B3BEIlIeHHBIX BELIECTB, HAXONAIIMXCA B IIOTOKE; HHXKEHEPHO-
re0JIOTHYECKHX XapaKTepHCTHK CBOHCTB TpPYHTOB, cCJlaraw-
KX 6eper ¥ AHO BOZOEMAa; LUHDKYJSIHOHHBIX TEYEHUH BO-
Ibl; GopMEI pyciaa B NONEPEYHOM CEYeHHH M KPYTH3HBI Ge-
pera; HaJu4yus IIYTH H JbJa B IIOTOKE, THAPOOHOMOTHYECKHX
NpOLEcCOoB, NPOHCXOAAUIMX B HCTOUHHKAX, HAJHYUS Jeco-
cliaBa U cymoxoncTBa. Tunmet Bojo3abopoB M 06JaaCTb HX
NpUMEHEHHs B 32BHCHMOCTH OT ycJ0BHH 3a6opa BOZH NpH-
Begens B CHull 2.04.02—84.
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JIlist peyHHX BOJO32GOpHLIX COOPYKEHHH IPHEM BOAHI
1eJecoo6pasHo NpOH3BOAHTL y BOrHYToro Gepera (puc.
VI.1), Tag KaK B 3TOM cJyyae yMeHblIaeTcs OHacHOCTh 3a-
BaJjia BOLONPHEMHHKA HaHocaMH. CKOPOCTb ABHIKEHHS BOJAHI
Ha 1nJjece MeHbIIe, YeM H4 nepekaTe. D10 O6/aronpHATCTBYET
ObICTPOMY 00pa30BaHHIO NOBEPXHOCTHOIO JIbAa, U NPH HalH-
YHH IIYTH TPAH3UTY €e B BepXHHUX CJOSIX IIOTOKE, 4TO obJier-
yaeT paboTy BoA03a6opHHX coopyxennii. HegocraTkoMm BO-
rHyTOro 0Oepera dBJseTCS €ro HOABEPXKEeHHOCTh DAa3MBIBY,
BCJIENCTBHE Yero HeoOXOJUMO NpPOM3BOJHTH Oeperoykpenu-
TeJIbHEE paboTsl. BonosabopHEle coopyxeHus netecoobpas-
HO pasMellnaTrh HeCKOJbKO HHKe (IO TeUeHHIO) CepeluHHl
BOTHYTOH YacTH pycaa, I'’le LUPKYJI4LUsA NOTOKa HamboJjee
WHTEHCHBHA H YCJOBHS [ABUXKeHHs HAHOCOB He MPensATCTBY-
I0T IpHeMY YHCTOH BOABL. STH COOPYXKEHHS HellesecoobpasHO
CTPOHTEH B MecTax o0pa3oBaHMs 3aTOPOB JMbJa B HIYro3axo-
poB; BOJH3H H HHXe NOPOTOB, HOJIBHEH H JDPYrHX 0YaroB
00pa3oBaHHs BHYTPHBOLHOIO JbAa; HHXKe IPHTOKOB, HECy-
KX 60JbUIOe KOJHYECTBO HAHOCOB; HA ONOJ3HEBHX yyacT-
Kax ¥ ApYrux Mecrax ¢ He6JaronpuATHEIMH HHXKEHepHO-reo-
JIOTHYECKHMHY YCJIOBHAMHU; B MECTaxX 3UMOBbA H HepecTa pHo,
HaroHa mjJaBHMKa M Bojopocieft. Cunraercs, 4T0 mpH OT-
HOIIEHHH OTOHMPaeMOro pacyeTHOro pacxoia BOXH K MHHH-
MaJLHOMY pacXony BOAH B peke, menbuieMm 0,25, Bony u3
pycna pexu MOXHO 3abuparh 6e3 KaKUX-1u60 AOMONHUTEN b~
HEIX MeponpusaTtHit. [Ipm sToM oTHomeHuH, pasHoM 0,25—
0,40, HagexHHHE BOJ03260p BOSMOMXKEH TOJBKO H3 MOTOKOB
¢ 0co00 O6JaronpHATHRIMH (GOpMaMH H COCTOSIHHEM pycJa.

Ha Mmopsax, o3epax H BOLOXpaHHIHILAX BOXOIPHEMHHKH
BOJ03a00OPOB DasMelanT 3a IperenaMu HPHGOHHBIX 30H;
B MecCTaXx, YKPHITHX OT BOJHEHHs; 332 NpeJejJaMy COCpenoTo-
YeHHBIX T€UeHHH, BEIXORSAIHNX H3 NpHGOHHBIX 30H.

BonosabopHoe coopy:eHHe, KaK NPaBHJIO, COCTOHUT H3
BOJONPHEMHHKA, CETOYHOr0 KOJOAUa H HACOCHOH CTaHIHH.
Haubosee mupokoe pacmpocTpaleHHe NOJYyYHAH Boxo3abo-
pHl 0eperoBOro ¥ pYCJOBOro THHA, OTJIMYAIOUIHECsS MecTo-
pacloJoXeHneM BOJONPHEMHUKA N0 OTHOLIEHHIO K Gepery.
Oco6eHHOCTH UIPHPOAHHX YCJIOBHH, BiaHfone Ha Oecrnepe-
GofiHocTh paboTH BOLONPHEMHHKOB, IPUBOAAT K MHOroo6pa-
3UI0 KOHCTDYKTHBHEIX CXeM BOJL03a0OOpHEIX COODYXeEHHH.

K MeponpHATHAM, MO3BOJAIOUIUM 06ecleyuTh TpedyeMyIo
HaJeXHOCTh NOJayH BOJAH MOTpeCHTENAM, MOXKHO OTHECTH
Clelyiollye: CeKUHOHHPOBAHUE OTAEJNbHHIX 3JIEMEHTOB BO-
Jo3abopa; NpuMeHeHHe BOJONPHEMHHKOB CleUHalbHEX KOH~
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cTpyxunfi B HX AyOHPOBAHHE; yaydlenue ycaoBui 3a6opa
BOLLl H3 HCTOYHHKA MyTeM YCTPOHCTBA MIOTHH, NOABOLSILIHX
KaHaJloB, BOXONDHEMHBIX KOBIUEH; HPHMEHEHHE TOHKOCJIOMN-
HEIX MOAyJel; 3260p BOAB H3 Pa3HbIX HCTOYHHKOB HJIH CTBO-
POB H T, IL

§ 40. PEYHbLIE BOJO3ABOPHBLIE COOPYWEHMA BEPETOBOIO THUIA

Beperoprie BoJ03a60OpHBIE COOPYKEHHS NPHMEHSIOT MpU
Hanuyuu y Gepera rjayOHH, o0ecneyMBaIOIIMX HOPMaJbHbIE
ycnoBust 3abopa BOAH, MM NPU HaJIHYUM BO3MOXKHOCTH HX
YBEJIHYEHHS C IOMOUILIO PYCIOPEryJHPYIOILIHX COOPYXKeHH.
ITH COOPYXKEHHS pacmosaraioT Ha Oepery moBepXHOCTHOrQ
HCTOYHHKA, B BOAOIPHEMHOM KOBLIE WJIH B CaMOTEUHOM Ka-
HaJje. Bonosa6op mpeacraBasieT cofod KOMILIEKC COOpyKe-
HHH 1O npueMy BOXLI HemocpeAcTBeHHO ¥ 6epera. OH cocTouT
H3 BOJONPHEMHHKA, COBMEIIEHHOrO C CEeTOYHHIM 3JaHUEM,
u HacocHo# cranuuu I moawema. Ilpuem Boxwl u ee npen-
BapHuTeJbHas OYHCTKA OCYLIECTBJAAIOTCA B G€PEroBOM BOMO-
OpHEMHHKE, pacloNioXeHHOM Ha Oepery HJH HeCKOJbKO BHI-
JABHHYTOM B pycJo. BomonmpueMmHBIe OTBepCTHS pPacnojara-
IOTCSI B mepeiHed CTeHKe BOACHNpHEMHHUKA B OJHMH HJIH He-
CKOMILKO SIPYCOB 10 BepTHKaJM. IDTO mo3BoJsier 3abuparthb
BOJAY H3 pPasHYHHX CJ0eB MOTOKa, ofecrneyuBas IpHEM BO-
ABI Tyuliero KavecrBa. BoponpreMHEe OTBepCTHA HepeKpHI-
BaloTCA ChEMHBHIMH COPOYAEp:KUBAIOWMUMH pelleTKAMH, yc-
TaHaB/JIUBAEMBIMH B Ia3aX ¢ HAPYXKHOH CTOPOHB BOXOIpH-
eMuuka. [lockoJbKy BOJONpPHEMHEIE OTBEPCTHS  BCerpa
AOCTYIHB! JJIsT OCMOTpPa K O4YHCTKH,TO Geperosrie BOLONpHEM-
HUKH 00eCneyuBaloT BBICOKYI0O HageXHOCTb NMOAAYH BOXHL
B cpexuuX NpUPOAHBIX YCHOBHSX OHH OTHOCATCA K I kare-
ropus BoJo3abopHBIX coopyxKeHHH. C HeJblo obfecneyeHus
GecniepeGoiiHOA paboTH COOpY:KEHHA, a TaKXKe BO3MOKIIOCTH
IpOBeJeH s ero OCMOTpa, OYUCTKH U peMoHTa Ge3 NpeKpa-
leyusa MojavH BOJbI BOJONPHEMHHK JENAT Ha CEKLHMH.

B Bojnosalopax X03sHCTBEHHO-MHTLEBEIX H NPOH3BOICT-
BEHHBIX BOJONPOBOJAOB AJS NpeABAPHTENLHOH OUYHCTKH BO-
Jbl H 3aIIUTH HaCOCOB OT COpa NPeAyCMAaTPHBAIOT CETKH /I
npoueKHBaHUA BOAH. X ycraHaBnHBalOT OGBIYHO B IEpero-
poike, KOTOpas pasfenseT BONONDHEMHUK Ha [pHEMHYIO
M BCaCHBAIOLIYI0 KaMepHl.

Hacocnas crannus | nogbeMa MoxeT OHTb KaK COBME-
IeHa ¢ BOJONpPHEMHBEIM COOpYXeHHeM, TakK U pasjeleHa
C HAM. DTO 33aBHCHT OT HECKOJBKHX (QaKTOPOB, [VIaBHHIM H3
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Puc. V1.2. Cxemot 80d03abopubix coopyocenuil 6epe2osozo tuna

1 — BoZonpHeMHHE OTBePCTHS; 2 — 6eperoBoit KoNoAel; 8 — CayxKeGHBIR
naBuabOH; 4 — BcachiBalomuit Tpy6onposold; & — ranepest; 6 — Hacoc;
7 — NaBUJbOH HACOCHOR CTaHUHH, & — pasienuTe/IbHAasA CTeHKa; 9 —
ceTka )

KOTOPHIX ABJISIETCA BcachiBalollas CnoCoOHOCTb YyCTaHOBJIEH-
HEIX HacocoB. Ecim HacoCH HMEKT 3HAUUTENLHYIO BAKYYM-
METPHYECKYI0 BHICOTY BCACHIBAHHS, TO INpeANOUYTHTENbHEH
pasmenbHb T Bogo3abopHoro coopyxernus (puc. V1.2, a).
B aToM ciyuae yMmeHbIIaeTcs 3arsybJeHHe HACOCHOH CTaH-
ILEY, YTO MO3BOJISRT NOJYYHTL Oojiee SKOHOMHUHOE pelleHHe.
Taxas cXxeMa KOMIOHOBKH BOJOTIPHEMHHKA H HACOCHOH CTaH-
uuu I mommpeMa XapakrtepHa I BOXO3aBOPHBIX COOpYyXKe-
Huil MaJgoli (menbwe 1 M3/c) m cpemmelr (1—3 Mm3/c) mpo-
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H3BOAUTENbHOCTEH, 060Dy AOBAaHHHX HAacocaMu Mapku K u 1.

3arty6neHue HaCOCHOH CTAHLUMH YBENHYHBAeTCs NpDH yc-
TAHOBKEe Ha Bojo3abopax cpexuedt (3—6 M3/c) u Gonmbuioi
(6onee 6 M3/c) mnpoH3BOAMTENBHOCTEH KDYHNHBIX HacoCOB
mapku [ u B. B atoM cayuae nenecoo6pasHo COBMelleHHe
BOLONpPHEMHHKA W HACOCHOH CTAHUMU KaK MO TeXHUUYECKHM,
TaK U 9KOHOMHUYeCKHM npuHunHaMm. Bomoszabop coBMemIeHHO«
IO THIA CTAHOBHTCH IpeNIouTHTeJbHee MPH OGOJbLIHX KO-
ne6aHuAX YPOBHA BOAL B HCTOYHHKe (6osee 6 M), Tax kak
NpH yBeNHYEHHH aMINIHTYIH KojeOaHHH ypoBHeH mpeHmy-
11€CTBA MeEHBIIero 3arny6JeHHs HACOCHOH CTAHUHH CHHXKA-
I0TCS BCJIeJCTBHE YBENHYEHHS 3KCINYAaTAUHOHHHIX TPYIHO-
cTeql.

Ha Bo3MOXHOCTH COBMEUIEHHA BOJONPUEMHHKA U HACOC-
HOH CTaHIHH OKasklBaeT BJIMsSHHE W BHJ IPYHTa B OCHOBA-
HHU Boxo3abopHoro coopyxeHHus. Ilpm Hanuyuu cKadbHOr?D
IPYHTa, KOrJa HCKJII0YaeTcs BO3MOXKHOCThL DA3HBIX 0OCALOK
B OCHOBAaHUH BOAONPHEMHHKA H HACOCHOH CTAHUMH, HX MOXK-
HO COBMECTHThL IO cTyneHuartoll cxeme (puc. V1.2, 6). Ecau
Ke Geper COCTOUT M3 OCaHOYHBIX IPYHTOB (II€COK, CYIJH-
HOK, I'VIHHA H T. 0.}, TO BOJAONPHEMHHK H HACOCHYIO CTaH-
LIHI0 VCTAHABJHBAWOT HA OofHOH oTMmerke (puc. V1.2, g).
B stoM cayuae sacocel paboralor nop 3anusoM. Ilox 3anus,
KaK TpaBUJ0, YCTaHABJHBAIOT HAacochl Ha BOJ03a06OpHHIX
COOPYXKEeHHAX BHICOKOH KaTeropuu obeclneyeHHOCTH NOZAdH
Boxkl. PasMepsl Bomo3abopoB, a ciaeroBaTeNbHO, HX CTOH-
MOCTBH, BO MHOI'OM 3aBHCAT OT THIA HCNOJb3yeMOrc Hacoc-
HOTrO o6opymoBaHds. B paBHEIX YyCJOBHAX NPH HCIOJb30Ba-
HHH HAaCOCOB C BEPTHKAJbHBIMH NPUBOLAMH MOXKHO YMeHb-
IIUTh IIIoWAAb X 00heM COOPYIKEHHS 10 CPABHEHHIO C TAKOH
BO3MOXHOCTBIO NPH HCHOJB30BAHHH HACOCOB C TOPH30H-
TanbHBIME npuHBozamu. O6beM Boxo3afopa MOXKHO yMeHb-
MIUTH elle GoJibllle B CAyyae MPUMEHEeHHUs! MOrPYKHBIX HACOC-
HBEIX arperaTos.

Ilpu onpenenenuu pasMepoB BOXO3aOOPHLIX COOpYKe-
Hu#t Heo6XOZUMO MMETh B BHAY BO3MOXKHOCTB HX pacluupe-
Hud. [losToMy 37aHHS HACOCHHIX CTaHIUH HPOEKTHPYIOT
C yUeTOM BO3MOXKHOCTH YBEJHUYEHHS HX NOJAYH IpH ycTa-
HOBKe JONOJHUTEJbHHIX arperaToB HJH 3aMeHe CTaphlX Ha-
cocoB Gonee kKpynmHhIMH. PasMepnl Boro3abopHOro coopyxe-
HUs TaKXke 3aBHCAT OT IJOLLAAH, 3aHUMAaeMOH pelIeTKaMH,
ceTKaMu H ApyruM obopynoBaHueM. Popma mox3eMHOHN yac-
TH OeperoBHX BOZ03aDOPHBIX COODPYKEHHE COBMeleHHOro
THIA 3aBHCHT OT cmocofa cTpouTenabcTBa. [IpsMoyronabHas
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Puc. V1.3. Pazdeabnbitl godoszabop Gepezosozo Tuna

1 — HacocHaa craHuua I nmombema; 2 — rajepes; J — BOJONPHEMHHK;
4 — TJI0CKHE CETKH

¢opMa NPHHUMAETCS IpH BO3BEJEHHH COODYXKEHHS 3a Ie-
peMBIYKaMH H crocofOM «CTeHa B I'DYHTe», a Kpyraas — IpHu
CTPOHTEJLCTBE CHOCO6OM oONMycKHOro komoxua. [lpm pas-
JeJIbHOM THIE BoLo3abopa HacocHAsA CTAHUUA CTPOUTCH, KaK
IpaBHJO, B OTKPHITOM KOTJOBaHe M NPHHUMAETCA MNPAMO-
roJIbHOY B MNaHe.

C penbo npenoTBpallleHHs] MONMaxaHUsg B BOJONPHEMHHK
OOHHBIX H KPYNHBIX B3BELIEHHHIX HAHOCOB yCTPaHBAKT IO-
por, pacnonaras HHU3 BOJONDHEMHBLIX OTBEDCTHH He MeHee
yem Ha 0,5 M Bbole nHa peku. OyHAaMeHT BoJ03a0OPHHIX
COOpYXeHHHl Ha pa3MHIHBIX PeyHHX AaJJIOBHaJBHBIX OTNO-
JKeHHAX C YYeTOM pa3MhIBa 32KJaIbBamT Ha raybune 1,2—
2 M, a uHorza u 6osiee, a JHO peKH OKOJIO COOPYKEeHHS 3a-
IIXIIAIOT OT pPa3MbiBa OETOHHLIMH IJMHTAMH HJIH KaMeHHOH
Habpockofi. PaccTosHHe OT MOBEepPXHOCTH BOXEl IO BepXa
COOPYXeHUs IPUHAMAIOT He MeHee 0,3 M C LleJIbIO HCKJIOYE-
HHA NOJACOCA K BOJONPHEMHBIM OTBEPCTHSIM IJ1aBalOIULEro Co-
pa H o6pa3oBaHuA BOAOBOPOTOB. MexXay HUXKHeHf KpOMKOH
JbJa H BEepXOM COOpPYXkeHHs HoJxkeH OHTbL NMpOCBET He Me-
Hee 0,2 M.

Paccrosinue ot Bepxa creHnl, ob6pasymouiefi NoA3eMHYIO
yacTb Bojxo3abopa, 10 MaKCHMaJbHOrO YpPOBHS BOJAHI B HC-
TOUHHKE JOJIKHO OLITL He MeHee | M, a MpU BO3HUKHOBEHUH
BOJH — He MeHee 0,5 M 10 ee rpeGHs.

[Tpu HanuuuM NEeAAHOrO HOKPOBA, COOTBETCTBYIOUIEr0 MH-
HUMANLHOMY 3UMHEMY YPOBHIO BOJBI, HEOGXOOHMYIO TIyOH-
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Puc VIS5 Cosmeujennbll sodoszabop bepe2o8ozo TUNRA ¢ 8epTUKQAAbHLIMU
Kracocamu

1 1 2 — BOZONPHEMHEIE OTBEPCTHS COOTBETCTBEHHO BEPXHErO M HHIKHErO
sipycos, 8 — copoyZepiKHpawinas pewleTka, 4 — ppamanmas cerka, 5 —
scacwBatomas Tpyba, 6 — 3aipuxkka (3arBop), 7-— Hacoc, § — obpat
Hbll xnamay, 9 — 3anBuxka, J0-— 3neKTpoxBHrareanb, J1!-— MOCTOBOH
Kpan, 12 — KkpaH NOXBECHOHA OXHOO/JIOUHBLH

Hy B MeCTe BOJONPHEMHEIX OTBEDPCTHH MOXKHO ONpeaesHThb
KaK CyMMY BEICOTH mOpOra As, BHICOTH BOAONPHEMHOrO OT-
BEPCTHSA Aok, PACCTOSHHSA flsar OT BepXa OTBEPCTHS X0 HHIK-
Hell KPOMKH JIbJa, BEICOTHI MOTPYKEHHOR B BOAY YacTH Jibxa
huor==0,9 A, rae hy — TONIIKHA JbJA

Heob6xonuMas riy6HHa BOALI HE NOKPHTOIO JBAOM HC-
TOYHUKA B Mecre Bojo3afopa paBHA CyMMe TpexX BHICOT: Ay,
hox U Hsas, THE Asas — BHICOTA 3a0paJsia, T. € pACCTOsIHHE OT
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NOBEPXHOCTH BOABI 1O BEPXa IPHEMHBIX OKOH. 3a YPOBEHb Bo-
Jbl IPHHEMAeTCs MHHUMAaNbHAs OTMETKA BOJABI B HCTOUHHKE,

OpuH U3 pa3fedbHBIX BOJ03200POB G6E€PEroBoro Tuma anas
XO03S1HCTBEHHO-NTUTHEBOIO H [IPOH3BOACTBEHHOTO BOAOCHAG-
XKeHHsl, 000pyAOoBaHHBIA FOPH30HTAJBHBIME HAaCOCAMH, IIpH-
Benen Ha puc. VI.3. IloMuMo pemeTok M CEeTOK Boxo3abop
06OpyLOBaH 3KEKTOpaMH MJH HacocaMH JJis yAAJeHHs Ha-
HOCOB, OCEBIIMX Ha [IHe BOJONpPHEMHHKA; YCTPOHCTBOM AJisi
B3MYYHMBAHHS OCagKa; INPOMBIBHHIM YCTPOACTBOM CeTOK;
MOABEMHO-TPaHCIOPTHBIMH MeXaHKH3MaMH. LI OTKIIYeHUs
CeKIIMH BOJNONpHEMHHKA C LeJbl0 OCMOTpPa, peMOHTa U T. .
IpexrycMaTpUBAIOTCA IJIOCKHE 3aTBODHI, KOTOpHIE ycTaHaB-
JHBAIOT B CNeHaJbHbIe Na3b MM Ia3bl pemietok. [Jasg Bo-
J03a00pOB Manod MPOH3BOAUTENbHOCTH MOryT OBITH HpHME-
HeHBl WHOepHble 3aTBOPH HJAHM YKOPOUEHHBble  32JBHKKHU.
Cxema coBMelenuoro 6eperooro Bogosabopa, o6opynoBaH-
HOro rOpPH30OHTAJbHBIMH HACOCaMH, IpHBeAeHa Ha pHc. V1.4,
a BepTHKaJbHHMH Hacocamd — Ha puc. VI.5. HesaBucumo
OT CXeMBl KOMNOHOBKH BOJ03a60PHOIO COOPYKEHHUS ero mpo-
€KTHDOBaHHe YBASBIBAKOT C IIPOEKTHpPOBaHHEM HacocHOH
CTaHUMH, NOAGOPOM HACOCHOTO ODOPYAOBAHHS H INIPOEKTOM
Ipou3BOJACTBA paboT.

§ 41. PEYHbBIE PYCJIOBbLIE BOJO3ABOPHBIE COOPYXEHUS

Bonosa6opH pycnoBoro THHA NPHMEHSIOT NPH INOJOTHX
OGepere u AHe peks, Korfa TpebyeMEle s 3a6opa BOLHI
r1y0uHbl HaXoAATCA Ha GOJBLIIOM pacCTOSIHMU OT Gepera.
CxeMa KOMIIOHOBKH HAaCOCHOH CTaHIHH C BOLONPHEMHBIM CO-
OopyKeHHeM MoOXeT OHTb pasfesbHOH HJIH COBMEIIEHHOM.
Crenenb coBMelleHHsI BOLONPHEMHHKA M HACOCHOH CTaluu
3aBHCHT OT TeX Xe NPHYHH, YTO H jJs 6eperoBbIX BOZO3a-
60pOB.

PycnoBeie BogoszaGopure coopyxeHus (puc. VI.6) ume-
10T OJAHH HJH HECKOJbKO BOJONPHEMHHKOB I, pacrnojoxeH-
HBIX B BOJOHCTOUHHKE HA HEKOTOPOM paccTOsSHHUH OT Oepera.
BononpueMHuka coequHAKTCA ¢ GeperoBHIM CeTOYHHIM KO-
Jopuem 7, oBopynOBaHHHIM CeTKaMH IJs NPONEXHBAHUS
BOJBI, CAMOTEUHLIMH JHHUAMHA 2, CH)OHHBIM TPYyOOIPOBOAOM
4 unu BCcachBAalUIMMH BogoBogaMH. M3 GeperoBoro KoJox-
Ia BOxa HacocaMH, pacloJoXXeHHBMH B HAaCOCHOH CTaHLHH
5, N0 HANOPHHIM BOZOBOAAM 6 IoJaeTcs K MecTy HajbHeH-
mero ee norpebiaenus. Bomgosaboprble coopyxkeHHs o6opy-
AYIOTCsI KaMepOH nepekJNIOUeHHs ¥ HalOpHbIMH Tpyb6onposo-
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Puc. V1.6. Cxema pycaosozo sodosabopa pasdesvrozo (a) u cosmeujen-
#ozo (6) Tunos

HaMH 8 A/ BO3MOXKHOCTH IOJAYH BOAH [JIi INPOMBIBKH
BOJONPHEMHHKOB B CaMOTEUHEIX JJUHHHA OODATHBIM TOKOM BO-
nel. Ha Bomosabopax I m II xareropufi Moryr mpexnycmar-
pHBATHCS CHCTEMBbI NOJAYHM TOpsdYed BOAH, BO3AYXa, XJI0pa
HJIH MENHOro Kyrnopoca AJs HpeJOTBpalleHHs 3aKyNOpKH
pEIIeTOK BOAONPHEMHHKa HIyrofi ¥ OOPacTaHHs KpemlJeHHH
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Geperos otkoca 3. B BomosaBopHux coopyxkenusnx III xare-
ropun 6eperoBoll BOLONPHEMHHH KOJOJEL MOXET OTCYTCT-
BOBaThb. B aToM caryuae BcachiBawolue TpyObonpoBoAbl HACOCOB
HANPAMYIO COEJHHAIT ¢ BoponpueMHHKaMu. CrTpourteb-
CTBO H 3KCHJyaTallds pPYCJOBHX BOX03a00OpPHBIX COOpyXe-
Hui#l cnoxHee, yeM 6eperoBHIX, a Hal€XXHOCTh B paboTe MeHb-
Ile, TaK KaK BONONPHUEMHHK H pAaclNOJOXKEHHBIE B HEM pe-
IIeTKH TPYAHOLOCTYNHH AJSl OCMOTpa H O4ucTKH. CamoTed-
Hble HJIH CH(GOHHBIE JIMHHM MOIYT B Ipolecce 3KCHayaTaluu
3auauBaThed, 3abuparthes Wyroft u 3acopsthcad. Coopyxe-
HHS 3TOrO THNa HCIOJB3YIOT MPH mojade MajblX H CpPeXHHX
pPacxoJ0B.
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Puc VI7 Pacrpybusie sodo-
npueMHUKU

HcnonrsoBanue cu¢poHHEIX TpyOONpPOBOAOB I0O3BOJAET
YMEHbUIUTE TMyOUHY YKRJIALKH caMOTeUHHX JHHHH. Mx mo-
nycKaercsi NPUMEHSTb B BOX03aGOpHHX coopyxenusax II
u 111 xareropufi, a Takke B yCJI0BHAX, KOTZa 0 reojornye-
CKHM H THIPOTEOJOrHYEeCKHM YCJOBHAM IMpPOKJaJKa CaMo-
TeYHBIX BOJOBOJOB 3aTpyHLHEHA,
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OxHUM H3 OTBETCTBEHHBIX 3JEMEeHTOB PYCHOBHIX BOJLO3a-
60pOB SABJISETCS BOJONPHEMHEK, ofecneuHBalOUINA Hajgex-
HBIH NpUeM BOJH, a TAK¥KE 3alHTY KOHIOB CAMOTEUHLIX, CH-
()OHHBIX ¥ BCACHIBAIOIIHX BOJAOBOJIOB. PycioBnie BOJIONIPHEM-
HHKH B 34BHCHMOCTH OT KaTE€ropuy BOLONOJAYH H YCHOBHH
3a6opa BoJH MOApPA3AENSIOTCS Ha 3aTONJIEHHbIE, 3aTaNHBA-
eMble BLICOKHMH BOJAaMH, He3aTalJuBaeMble.

B cuecreMax xo03saHCTBEHHO-NUTHEBOTO ¥ [IPOM3BOACTBEH-
HOTO BojocHafxeHus HauboJee WIMPOKO NPUMEHAIOT 3aTOI-
JieHble BOJOMPUEMHHKH, HMEIOLIHE HEBLICOKYIO CTOHMOCTb.
OHaKO HEBO3MOXKHOCTE OCMOTPa H OUUCTKH COPOYIAEpKHUBa-
JOUIHX peLIeTOK BONONDHEMHBIX OTBEPCTHH HPH BHICOKOM
ypOBHE BOIBI, LIYro- ¥ JeJ0X0Je HeJal0T HX HEeJOCTATOYHO
HajeXHbIMH 175 obecneueHuss OecnepebofiHoro cHaGxKeHHs
Bofo# morpe6urenedi. Mx Heo6xoxuMo o60pyRoOBaTL CPEACT-
BaMu AJst HabMofeHHs 3a HX paboTOH U COCTOSHHEM, AJs
IIPOMBIBKH COPOYIEpPXKHBAIOIIMX pelleToK ¥ 60pubrl ¢ obJe-
JNleHeHHeM H ofpacTaHHeM, & TaKXKe CPeACTBAMH 3alHUTH pHb
OT TPaBMHUDOBAHUA W NONAajfaHHg ee MOJOAM B BOJONpHEM-
HUK.

dopMa, KOHCTPYKUHSA H paclojioXeHHe BONONPHEMHHKOB
OOJMXKHH ObITh TAKHMH, YTOOB HCKJAIOUYAJHChL 3aMETHHIE Ha-
pYylUeHUs B JBHXKEHHHM BOXHOrO NOTOKA H JOHHBIX HAaHOCOB,
a TakXe NonajaHue B HUX HAHOCOB, IIYTH, CHEXYDPH U copa.

ITo XOHCTPYKLUMH 3aTONJEHHble BOXONPHEMHHKH JENSITCS
Ha He3allHUleHHble (JepeBsHHEBIE, CTaNbHBIE, TOHKOCTEHHBIE
JKene300eTOHHBE) U Ha 3alllMIleHHEIe, BHINOJMHSAeMble U3 Oe-
TOHa H xeJjesoberoHa. BononmpueMHHKXH pacnoJaraioT, Kak
NPaBUJIO, HUX€e MHHUMAJBHOTO PacyeTHOrO YpOBHS BOAH He
MeHee yeM Ha 0,3 M u Ha 0,2 M HuXKe HUXKHEHN KPOMKH JIbJ A,

Ha pexax, ¢ Jerkumu ycjJoBHAMH 3a60opa BOJH MpHMe-
HAIOT He3aUMLIEeHHbIE BONONPHEMHHKH; HA CYLOXO HBIX H JI€e-
COCIJIABHBIX BOJOEMAaX M DEKaX CO CJAOXKHLIMH YCJOBHSIMH
Jegoxoja — 3alHIeHHbIe BOJONTPHEMHUKH.,

Huxe npuBogdarcs HEKOTOphIE THUINLL 3aTONJIEHHBIX pacT-
PYGHBIX BOZONPHEMHMKOB. /st Jerxux ycjaoBu#l npu pac-
xojax BoAbl B pere a0 0,2 M3/c ucnons3yoT HesallHIEHHble
cBafinbie BogonpueMHUKH (pHc. VI.7, a) c 6OKOBEIM MpHEMOM
BONBL. MX ycTaHaBAMBAIOT HA CBAasX TakKUM 06pasoM, YTOOH
caMoTeuHbe JUHHE OBJAH 3ariyOJeHH He MeHee 49eM Ha
0,5 M 10 Bepxa TpyOH, a mepel COPOYLEePXKUBAIOIUIUMHU pe-
ImeTKaMu OBl NOPOr HeoOXOIHMOH BEICOTHI,

K HesallulleHHHM OTHOCATCA CTajbHble TpybuaThie BO-
nonpueMHHKH (puc. V1.7, 6, €) ¢ DIpOH3BOAHTENBHOCTHIO RO
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0,5 m3/c, koTophie mpocTsl B u3rotonenuu. OHH MpHMeHs-
IOTCA Ha pekax ¢ H3MeHsWHUMcs pycioM. [IpHeM Boabl
B HHMX OCYIIECTBJISIeTCS 4epe3 mpHeMHBE pacTpyo.

Ha ne6oanpminx pexax ¢ ManbiMu MJIyGMHAMH OpH  IpO-
H3BOAHTEJIBHOCTH BOZo3abopa no 1 M3/c MOryT npuMeHATH-
cA AePeBsSHHBIE PsXKEBble BoaonpueMHUKU. OHH HMEIOT mpo-
CTYI0 KOHCTPYKIIHIO, HeAOPOTH M BHINOAHAITCA C BCTPOEH-
HHM B pAX pactpyboMm ¢ G0KOBBIM HpHEMOM BOJAH (pHC,
V1.7,6). Oru moryr GHTh Takxke GUIBTPYIOIIMAMH (pHC.
V1.7,0), ecam Boja OGuapTpyercs uepe3 KaMeHHYIO 3arpys-
Ky paxa. B nociezHem ciayuae (IO CpaBHEHHIO CO BCeMH
paHee pacCMOTPEHHBIMH BOAONDHEMHHKaMH) He TpebyloTcs
JIOTIOJIHUTEJbHEIE MEpH [I0 PBIGO3aLLHTe W 3alUTe OT INYTH.
OnHaKoO 3TH BOJONPHEMHHKH NOJBEp:KEHHl 3aCOPEHHIO U 3a-
HJIBBAHHUIO.

Ha neboabmux JecocCHIaBHBEIX peKaX ¢ JerkuMH H Cpef-
HAMH NPUDOIHEIMH YCJIOBHSAMH NPH NPOH3BOLHTENBLHOCTH
Bojgo3abopa o ! M%/c HCNoJb3yIOT 3alldLleHHBle G6eTOHHBIE
pacTpyOHble BOJONIDUEMHHKH ¢ 60KOBBIM nmpueMoM Boanl. Ha
Gepery, OTJeJeHHOM OT HCTOYHMKA IepeMBIUYKOH, cBapHuBa-
1ot Metaanudecku#i (puc. VI.7,2) mau GeroHHPYIOT KeJse30-
Geronnn# (puc. VI.7,5) DOHTOH ¢ BCTPOEHHHM pactpybom.
IlonToH ¢ moMowbio SKOpeH YCTAHABJAHBAIOT HA IJIaBY Haj
KOTJIOBAHOM. 3aTeM €ro 3aTamjHBaloT, a NPOCBET MeXAy
CTeHKaMH NOHTOHA U pacTpy6a GeTOHHDyIOT. KOHIE pacTpy-
60B NPHCOEAMHSIOT K CaMOTEYHBIM JIHHHAM, HCHOONb3YS
MypTH.

Kpyriele cOopHBe H MOHOMHTHHE XXeNe306eTOHHEIE BO-
JONPDHEMHUKH C NOTOJIOYHBIM IpHeMOM BoOAH (puc. VI.7,u)
MaJioH U CpPelHeH NPOH3BOAMUTENHHOCTH NPHMEHAIOT Ha pe-
Kax ¢ JerKHMH H CpPeIHMMH IIPHPOJHBIMHA YCJIOBHSMH, a TaK-
3Ke Ha CyROXOJHHX H JIeCOCNJIaBHHIX peKax.

Ha BozoeMax, B KOTOpPBIX OTCYTCTBYIOT IIOCTOSIHHHIE Te-
YeHHUsS, MOTYT IPHMEHATHCS KOJIadKOBHEe CHOOHHBEIE BOIO-
npuemruku (puc. VI.7,3). OHu co3pgaror Majble CKOpPOCTH
BTeKaHHsd, Xopowo NpoMeBarorcia. Hasucaromuii Kosblpek
BOJONpHEMHUKA ofecneunBaeT I[PHEM BOAB H3 HIKHHX
CJI0€B M NPENSITCTBYeT NoNafaHHI0 B Hero phIOHOA MOJIOIH,
a Takxke o6Jeruaer ero paboTy IpH IOBEDXHOCTHOM ABHIKE-
Hum myrd. IIpu HU3KHX ypPOBHAX BOABI BOAONPHEMHHK pa-
6otaer KakK cH(pOH, UTO HO3BOJISET UCIONb30BATh €0 HA BO-
J0eMax Majiol ray6uBbl IlpuMeHeHHe yKasaHHBIX BOIOIIPU-
eMHHKOB IJsi 3a60pa cpeJHHX H OOJBIIHX KOJHUYECTB BOJIEI
HelleJeCOO6GPasHo, Tak KaK NPHBOJHT K HeOOXOAHMOCTH CO3-
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JaHHs BOAONPHEMHEIX OTBEPCTHH ¢ GOJNBIIOH TIOIANBIO WX
NOBEDXHOCTH, UTO JA€JaeT HX HYpe3BHIYaHHO TIPOMO3LKHMH.

Jas npuema GOJBIIMX KOJHYECTB BOAH NPHMEHSAIOT BO-
IOTpHEMHHKH ¢ BHXPeBOH Kamepoit u uleseBble. OHH oGec-
NeyHBaIOT PaBHOMepHHH 3a00p BOAH B OTAeJbHblE NAHEJH
BOJONDHEMHKIX OTBEPCTHH, a TakXe DAaBHOMEDHEIE NPOMEIB
Bcell MOBepPXHOCTH COpOyAepxKHuBatomux pewerok. Mx mpo-
usBourenbHocTh cocrasaser 0,7—1,0 M3/c Ha oxHy cek-
I UIo.

Buxpesble BOJAONPHEMHHKH OBIBAIOT ABYX THIOB — C 3a-
KpBITOR ¥ OTKpHITOH KaMepofl. 3aKphiTas BHXpeBas KaMmepa
{puc. VL.8) mpencraBasier coGo#t BHXpeBOH KojJekTop I,
PacHoJIOXEHHEH 32 BOIONPHEMHEIMY OTBEPCTHAMH 3 H HMe-
IO KA NPOLOJBHYIO BXOAHYIO Iieib 2 NePeMeHHOTO cedeHHs
no naude. BuxpeBass kaMepa pacnojaraercs B 0GeTOHHOM
orosioBke 4. KonnekTop UMeeT nepeMeHHoe cedeHue IO IJIH-
He W o6ciyXHBaeT HeCKOJNBKO INaHeNeH BOAONPHEMHBIX OT-
BepCTHH.

BoponpueMHuK C OTKDHTOH BHXpeBOH Kamepo#t (pHc.
V1.9) nmeer nupaMuIANbHBIA JIOTOK 5, pasMelleHHbIH MOK
MOpPOroM BOJNONPHEMHBIX OTBEPCTHH 2 3a UX COPOYyLepKHBa-
JOIUMH pelieTKaMH. B aToM cllydae BuXpeBas KaMepa B I1O-
NepeyHoM cedeHHH He HMeeT OlpaHHYMBAIOIeH CTEHKH Haj
ypoBHeM mopora, TO KW NO3BOJHIO Ha3BaTh KaMepy OTKpHI-
to#i. OTBOJA BOXHl U3 BHXpeBOH KaMepHl B caMOTEYHEIA TPy-
6onpoBon / NMpPOHMCXOAHT 4Yepe3 BHXpeBOH narpybok 4 nox
yPOBHEM IOpora BOJONDHeMHBIX OTBepcTHH. 3TH BOLONpPH-
eMHUKH OBIBAIOT ¢ OAHOCTODOHHHMMH (pHuc. VI.9,6) u nByxX-
cropornum (puc. V1.9,a) orBogamu Boab. Ha KoHuax camo-
TeuHBIX JHHUA ycTaHaBJAMBAIOT 3araywku 3. BogonpreMHHK
YKa3aHHOTO THIA MOXKET HMeTb (PUABTPYIOLLYIO 3arpysKy.
DTO NO3BOJSET NPUMEHATH €ro Ha peKax ¢ TSXKENBIMH Iy-
roJieOBEIMU YCJOBHSIMH H He NpeAycMaTpuUBaTh CHELHANb-
HEIX YCTPOHCTB N0 pHIO3allHTe.

OTKpeiThle BHXpeBHE KaMepHl XapaKTepPU3YIOTCH HeKo-
TOpPOH HEPAaBHOMEPHOCTBIO YJIeNMbHHIX pacXojoB BOABI IO
JUIMHE ¥ B 9TOM OTHOLIEHHH YCTYNalOT 3aKPBHITHIM KaMmepam.
Oxnako 6aarogaps IPOCTOTe KOHCTPYKUHMH OHHM NOJYYHIH
IIHPOKOE IpPHMeHeHMUE.

OcHoBHHEe pa3sMephl BUXPEBHX KaMep ycTaHABJIHBAIOT MO
CPellHHM CKODOCTSM Te4eHHs BOJH B KaMepe H ee BXOAHBIX
oTBepcTHsaX. Hanboablie CKOPOCTH TeUeHHS B KOHIe BHX-
peBofl KaMephl Ha3HAUAlOT MeHbllle CKOPOCTH ABHMKEHHS BO-
Jbl B NPHMHIKAIOIEM K HeHd caMoTedyHOM TpyGOUpOBOLe,
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Puc VI9 Bolonpuemnusku ¢ oTkpuiTOd 8uxpesoll xamepoi ¢ dsyxcro-
POHHUM NPUEMOM

Q@ — ¢ JABYXCTOPOHHHM OTBOJOM, 6 — ¢ OZHOCTOPOHHHM OTBOAOM

o6b1gH0 B npepenax 0,75—1,0 M/c— nJ9 3aKpHITEIX Kamep
1 MeHee 0,75 M/c — naa oTKpHITHIX OT 3THX 3HAaUeHHH CKO-
POCTH 3aBHCHUT HauboJbWIHHA NONepedHbil pa3Mep BHXPeBOH
Kamephl. JJiuny BuXpeBOfi KaMepEH NpelyCcMaTpHUBAIOT B Npe-
Jenax 6—10 nuamMeTpoB B MecTe MaKCHMaJbHOI'O HX 3Haue-
Hus. BuxpeBas KaMepa MMeeT yMeHbLIAOLIeecs NONepeuHoe
ceyeHNe K TOpIY, KOTOPOE H3MEHSETCS IO JHMHEeHHOMY 3aKo-
Hy. [lnamerp TopuHoBOro cedyeHus B Tpy6uaToit Kamepe Npu-
HuMaercs paBHbBIM Hiau 6osapiminm 0,6 MaKCHMaJbHOTO €ro
3HAYeHHUH.
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Puc. VI1.10. Uleaesoli saronsennoui sodonpuemnur

I — meneBble OTBEPCTHS; 2 — COCEAHHE BOJLONPHEMHHKH; 3 — KO3BIDEK;
4 — TIOAAEPKABAIOMAS KOJOHHA

ITnomans BXONHOH IIENH OHNPENENSIOT IO CpexHeH CKO-
pOCTH BTeKaHHs B Hee BOABI, KOTOpasi 6JiIH3Ka K CKOPOCTH
B caMOTeYHOM TPyGOnpOBOJE.

Hns 3abopa oyeHb 6OJBLIMX KOJHYECTB BOMABI, H3Mepse-
MEIX JeCITKaMH KyGHYeCKHX METPOB B CeKYHAY, NMPHMEHSIOT
uieneBoit 3aTomeHHHH BojponpuHeMHHK (puc. VI.10). Om
npencrasJ/sfer co0ofl cTanbHYIO TPY6y HIH XKeae306eTOHHYIO
rajepelo NnepeMeHHOH BBICOTHl, KoTOpas YyMeHbIlaeTcs IO
NyTH K MeCTY BTEKaHHS BOAB B CaMOTEUHYIO JHHHIO,

B 3artamniuBaeMBIX BHICOKHMH BOLAaMH BOAONpPHEeMHHKaX
(puc. VI.11) B oTnuume OT ONHCAHHHIX paHee NDPH MHHH-
MaJIbHHX H MeXEHHBIX YDOBHAX HMeercss NOCTYI K cOpo-
VAEPKHUBAIOIINM pelleTKaM H DEIOO3aIIHTHEIM yCTPOHCTBAM.
OnHaKo OHM 3aTPYAHAIOT HCIONb30BaHHe PEKH AT CYL0XO.-
CTBA H JlecocIaBa, MOTYT NPHBOAUTE K nepedOpPMHPOBAHHIO
THIDaBJHYECKOTO peXXuMa peku. I103TOMy OHHM He HaXxOndAT
IIUPOKOTO NPHMEHeHHs B CHCTEMAaxX XO3SHCTBEHHO-THTheBO-
TO BOAOCHaGXeHHs, 6a3HPYIOIINXCA Ha peKax.

Hegarannusaemble pycloBble BOAONPHEMHHKH  (pHC.
VI1.12) npumensioT B BOR03a6opax cpenHeil u 60/b1mofi Npo-
M3BOJHTEIBHOCTH ¢ Lespl0 06ecnedeHHs BBICOKOH HameXHO-
CTH NOJA4Y¥ BOAK B TAXKeNbIX NPHUPOAHBEIX YycaosBuax. Oy
YIOGHH B 9KCIVIyaTallHH, HO OYeHb JOPOTH. Takue BomoONpH-
€MHHUKH COCTOAT H3 HEeCKOJNbKHX He3aBHCHMEIX ADYT OT APY-
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ra CeKHMH ¢ pacnojoXxeHHeM BOLONPHEMHEBIX OTBEPCTHI B He-
CKOJIbKO SIPYCOB.

CaMoreutbie ¥ CHOOHHBIE JMHHH PYCJAOBHIX BOL03a60opoB
COELHHAIOT BOXONPHEMHHMKH C OeperoBHIMH CETOUHBIMH KO-
aoauamu. Onsa oGecneuenns HajexHo#t paboTel Boxosabop-
HOTO COOPYKEHHs MX YHC/JIO NPHHHMAIOT DABHEIM UHCIY CeK-
OHH BONONpHEMHHKa, HO He MmeHee nByXx. CaMoTeuHble JH-
HHH HMEIOT OTMETKH HHXe OTMeTOK MHHHMAaJbHOIO YPOBHS
BoAsl B HcrouHuKe. CH(OHHEIE JHHHH NPH MHHUMAJBHBIX
YPOBHAX BOABI MOTYT pafoTaTh NOA BaKyyMOM.

CaMoTeuHble JTHHHKY NPOKJIAABBAIOT B IJIaHe 6e3 pe3KHx
IIOBOPOTOB, CyXeHH# M paclUHpeHHHl, KOTOpHE BEH3HBAIOT
OTJIOXXeHHe HaHOCOB, cOPa W LIYTH, 3aTPyNHAIOUHX HX OYH-
CTKY, H ¢ NOCTOSHHBIM YKJOHOM He meHee 0,005° B cTOpO-
HY IBHXEeHHs BOJAH NpHU DNpoMbiBKe. B 3aBucuMocTH OT Me-
TOHa NpoBedeHHs paloT MO yKIaZKe BOAOBOAL yCTPaHBAKOT
M3 CTaJIbHEBIX, YYTYHHBIX, KeJle300eTOHHHX H IJ1acTMaCCOBHIX
Tpy6. Merannndeckue TPyOsl HOMKHE OHITh NOKPHITHl CHa-
PYXH aHTHKOPPO3HOHHOH M30JsSIHEH, a BHYTPH — COOTBETCT-
BYIOIIMMH [NOKDBITHSIMY, [OPENATCTBYIOMIMMH KOPPO3HH.
BceaencTsue BHYTPEHHEro 3apacraHus NponyckHas cnocob-
HOCTh CAMOTEYHBIX BOJOBOJOB MOXKET PE3KO CHHXKAaTbhcd, IO-
3TOMY AJS 3THX BOLOBOJOB Ileecoo0pasHO HCMOJNL30BATh
HOJIUMepHBle MaTephanasl. BoaoBOAK NPOKIAAHBAIOT B TPaH-
mee Ha raybure He Menee 0,5 M 10 Bepxa ¢ TeM, 4TOOH OHH
He OBITH NOAMBITH NOTOKOM BOAH M IOBpEXIEHH SKOPSAMU
cynoB u mroroB. CBepxy TPaHIIEH, B KOTOPHIX YJI0XKEHH TPy-
GonpoBOAbl, 3aCHIAOT KaMeHHOH HaOpOCKOH HJH YKPHIBAIOT
wege3o0eTOHHBIME DauTtaMu. B GeperoBo#t koJgoneln camo-
TeyHble JIUHHHM BBOASAT 4Yepe3 CaJbHHK ¢ OPOTHUBO(HJABTpA-
gHOHHBIME auadparmMamu. Ha Gepery ux ykaaabBaIOT HHXe
rayOuHBl IpoMep3aHusi IPyHTA.

IuaMerps caMOTEUHHX M CH(OHHBIX BOJOBOJOB oOIpe-
JeJIII0T MO pacxony B OLHOH ceKUHH BOAONPHEMHHKA IIPH
HOpMaJIbHOM 3KCIUIyaTallHOHHOM pexume. KpoMme Toro, npo-
BepsAloT HX DPONYCKHYK cnOocOOHOCTh NpH aBapHHHOM pe-
JKHMe.

SKOHOMHUYECKHE CKOPOCTH JBHIKEHHS BOAHB HaXOAATCA
B npeaenax 0,5—2,5 m/c. g cupoHHBIX BOJOBOJOB HeoO-
xonuMo, uyToOBl BaKyyM B BHIcIIEH Touke cHOHA HE NpeBHI-
maJj 6— 7 M Boa. cT. npu Temueparype o 25°C. Honycru-
MO€ IpeBhlleHHe BepXHeld TOUKH cHOOHA Haf MUHHMAaJbHEM
ypOBHEM BOJAH B HCTOUHHKE hc ONpeneasiotT mo GopmyJe

ho = 6 — 02/9g — hep,
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A-A Puc. VI11, 3Baranausaemeui sodo-

N npUeMHUK
_ 736 MuH va TF
|ty -+« ] — wmyHTOBas CTEHKa; 2 -— BOJO-
o EE NpUEMHBIE OTBEPCTHA; & — caMoTey-
i AR HEIe JIHHUM

rfie v — CKOPOCTh ABHKEHHS BOJAH B TpyGonpoBole, M/c; Ay, — moTeps
Hamopa Ha IyTA OT BOJLONMDHEMHHKA [0 BepXHe#t ToUku cuboHa, M, pac-
cMaTpHBaeMas KakK CyMMa NOTepb Hamnopa Io AJHHE U MECTHBIX IIOTEpb.

OTtMeTkH ypOBHeH BOIBI B NPHEMHOM OTHeJeHHH Oepero-
BOIO KOJIOALA 2x IpU paboTe HACOCOB HaXOAAT mo popmy.ie

1 2 3
2, =2, —hy) —hY —hD,

e Zmer — OTMETKa YPOBHS BOJBI B MCTOYHHKE B DacCMATPHBAEMBIH MO-
wenr, m; b, D u B — norepu Hamopa, M, coorsercreento B BOAOBO-

Aax Ipu 3alaHHOM Dacxojfe, B pelueTKaX BOAONPHEMHHKA MU B KOMMYHH-
KauuaX BOLONIPHEMHHKA.

B npouecce skcnayaranun camoTeyHble H cHPOHHBIE JIH-
HHH, a TaKXe COPOYAepXKHBAIOIIKE pelIeTKH 3aTOMJeHHHX
BOXONPHEMHHUKOB 3acopsioTcs. IIpOMEIBKa PelleTOK OT copa
¥ TIyOMHHOH IUYTH OCYINECTBJISeTCH, KaK NpaBusio, o6part-
HBIM TOKoM Bonbl Hag aroro Ha Bojosabopax mpenycmar-
pHBAIOT DPHCOeNUHEHHEe CaMOTEUHHIX K CHPOHHEIX BOMOBO-
JI0OB K HallODHHIM BOJOBOJaM HAacOCHON CTAHUMH ¥ BO3MOK-
HOCTh BKJIIOYEHMS B PaboTy pe3epBHBIX HAaCOCOB HA MEPHOA
npombBKH (cM. pHc. VI.6) npu HEKOTOpOM CHHXKEHUH IOAa-
Yl BOJH HoTpebuTeto. 11 IPOMBIBKH PelIeTOK U CETOK BO-
JONpHeMHHKA, KaKIIPaBHJIO, TpeOyIOTCS MEHbIIHE PacXOLbl
BOJHI, YeM JJI INPOMBIBKH BOJOBOAOB OT Hacocos. Ilo maw-
nem uccnefosaHuft BHHUHMI um. B. E. Beneneesa 1 BHUU
BOMTEO, nns npoMBHBKH COPOyNEePXKHBAIOWIMX peIUeToK,
(HIBTPOB H PHOO3AIHUTHEIX KacCeT BOAONPHEMHHKOB HeoOl-
XOAMM pacxox Boahl, pasHui (0,5—2) @Qs, rme Qs — pac-
X0l BORH, 3a0upaeMblfl yepe3 BONONPHEMHHK NP HOPMAJb-
HOM pexXHMe Boaonorpebnenud. IIpu cunpHOM 3acopeHuH
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Puc VI 12 Hesaranausaemoil 8000npuemHur peuynozo eofosabopa

1 — caMoTeuHas rajepes; 2 — BOLONPHEMHEIE OTBEPCTHS, J — copoynep-
KUBAlOUIMe pelleTKH; 4 — clayXeOHOoe NMOMelleHHe, 5 — MOCTOBOH KpaH;
6 — cny:ke6HEIl MOCTHK, 7 - JlecTHHUA-CTPEMsIHKa C orpaxienueMm, 8§ —
3aTBOPH, 9 — axkekrop; 10 — KameHHas Ha6pOCKa JAHa DeKH BOKpPYI BO-
JonpHeMHMKa, 1] — ¢TanbHOH HOXK KeccoHa
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Puc. V1.13. Cxena umnyrbcroil npoMbieKu copoydeprcusaoujux peuterox
(@) u 2pagur USMEHERUR YPOBHa 8006l 8 KOAOHHE (6)

] — KOJIOHKA Ha CAMOTeIHOM BOAOBOAe; 2 — marpybOK ¢ 3aTBOPOM Aas
BUycKa BO3AYXa; 3 — BaKyyM-HacoC; 4 — TPy6OnpoBOA AJs NPOMLIBKH
peweToK oB6paTHHIM TOKOM BOAMI, 5 — caMOTeyHHH BOJOBOA; Z; — CTOXG
BOJLHI, NOKHATHE BAKyYMOM

|!|

s

CeTOK H peueTok mestecoobpasHo MpuMeHeHHe HMNYJIbCHOTO
npomuiBa, npeasoxennoro A. C. O6pa3soBCKHM, HIH KOM-
GHHHpPOBAHHOE HCIOJIb30BaHHe NPOMEIBKH OGPATHEIM TOKOM
BOJBl K MMIyJbcaMH¥ OOpPaTHBIX BOJH HaBJEHH.

Umnyabcueift npomeB (puc. VI.13) mnpexmoaaraer, yro
KoJe6aHisd MacCH BOABI, HaXOAsMleHCs B caMOTEYHOH Tpy-
6e ¥ B YCTAHOBJEHHOH Ha Hell mepes 3aJBHKKOH KOJIOHHe,
BBI3BIBAIOTCH C IOMOULILI0 CPHIBAa BaKyyMa, KOTODHIE paHee
6T cO3MaH B KOJOHHe BaKyyM-HacocaMd. Boanoro#t uwm-
myJabc AefCTBYET ¢ PaBHOH CHJIOH Ha BCIO IUIOMAAe BOJO-
NpHeMHOr0 OTBePCTHA H 0CBoGOXKJaeT ero Of IOYrH H Copa
He3aBMCHMO OT CTeNeHH 3arps3HeHHs.~ 1o ABJseTCA IJaB-
HHM IPEHMYIECTBOM HMIYJIbCHOH NPOMBIBKH Nepex ApyTH-
MH cnoco6aMu.

OcHoBOH pacueTa HMIYJbCHOH HPOMBIBKH SIBJISIETCS OIl-
pelle/leHHe XapaKTEPHCTHK DeXHMa KOJMeGaHHA MacC BOAH
B KoJIOHHe. [ ynpouieHUs 3THX DACUYeTOB CYIIECTBYIOT
crendaJbHbe rpaduKH.

Jns obGecneueHns 3¢pHeKTUBHOCTH HMIYAbCHO# NMPOMBIB-
KH TpebyeTcs NpPaKTHYeCKH COBeplleHHAass TepMeTHYHOCTb
BCEro BONOMPOBONSIIET0 TPAKTA, PACHOJIOXEHHOIO MEXAY
KOJIOHHOH ¥ BOJONPHEMHBLIMH OTBEPCTHSAMH. IDTOT BHX IpO-
MBIBKY HeAOCTaTOYHO 3(¢eKTHBeH AJS NpPOMBEIBA TOPH3OH-
TalbHBIX OTBEDPCTHH, NPHHMMAIOMMX BOAY cBepxy. B stoM
clyyae WCToONb3yeTcs T'HAPONHEBMATHYCCKHH COCO6 MPOMH-
Ba ¢ NOMOMIBI0 MOJAYH B BOAHBIA NOTOK C3KATOrO BO3ayXa
B KonuuecTBe 15—25 n/(c-m?).

[IpoMBB CaMOTEUHBIX BOJOBOJOB OT OTJIOKHBLIHXCS
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B HHX H4HOCOB B OCHOBHOM OCYIIECTBJIAETCA NPAMBIM TOKOM
BOJHI MyTeM YBENIWUYEHHSA CKOPOCTeR ee NBHKEHUsA B Tpybax
B pe3yabpTarte (OPCHPOBAHHOTO pexkuma paloTH HACOCOB
H ITOOYEPEIHOro OTKJIOUEHHUS BOJOBOJOB.

Hnst 60pp6H ¢ 00pacTaHHUAMHU NPHMEHSIOT CJIeAVIOILHE
criocoOBl: NOKpacKa BHYTPeHHeH NOBEPXHOCTH TPYO CIeIH-
aJbHBIMH KPacKaMH, NDOMBIBKA ropsyell BOLOH, XJOpUPO-
BaHWe BOJAH, 3JEKTPOXUMHUYECKHHA METOZ.

Beperosrie ceTOYHHE KOJOALB YCTPAHBAIOT BO BCEX BO-
Z03a00DHHIX COODYXKEHUSX, €clAH CYLIEeCTBYeT HeoO6XonH-
MOCTb YCTAHOBKH CETOK AJIl HPOLEXUBAHHS BOABL C ILEJbIO
3alllMTH HACcOCOB OT 3aKyIHIOPKH COpOM H ofecneueHUs NOBH-
IIeHHOH CTENEeHH ee OYUCTKH. B BOAOHNpHEeMHblE KaMmephl
BoJa [OCTYNaeT 10 CAaMOTEUHBIM WU CU(POHHBIM TPy6ONPOBO-
naM. JJjg 3TOro BOAONPUeMHBle KamMephl YCTPaWBAKOT 3a-
ray6aeHEBME. Hacock ¢ ceTOYHHIMH KOJOAUAMH COELUHS-
I0T BCacHBAIOMHMH Tpy6ompoBoiamHu. Haanmuyne B cxeme
Bogo3abopa KoJOAIa C CeTKOH NO3BOJSET COKPATUTh AJUHY
BCaChIBAlOIIHUX TPYOOIIPOBOAOB HACOCOB, BCJAEACTBHE Hero
yayuduiaercs pabora HacocoB B NepHOJ IYCKa H OCTAHOBKH.
Kosojen, Kak mpaBHJIO, pacnoJiaramT Tak, YTOGH mepeqHsas
€ro CTeHKa pasMelllajach Ha He3aTalJIUBaeMoH OTMeTKe.
Boxpyr xonogua yCTpauBaloT OOCHIKY IWHPUHOH 4—6 M.
Pasveps KOJIOAIIA ONPEAENSIOT U3 YCJIOBUS KOMIIOHOBKH
o60opyAOBaHHs, NPH 3TOM 00BEM KaXAOH CEKLUM KOJOAIA
NOJKeH OHTh JOCTaToyeH Ajasl Nycka HacocoB. OH mpuHH-
Mmaercsd He MeHee 30-KpaTHOrO CEKYHJHOI'O PacX0Xa BOJBI,
3afupaeMOf M3 CEKIWH OJHUM HACOCOM INIPH MHHHMAJBHOM
pacueTHOM ypoBHe. Haja KojoAmem ycTpauBalOT NaBHJLOH,
CO3JAIOIMHUA HOPMaJbHHE TeMIepaTypHHe YCJIOBHSA paboTHl
obopynoOBaHus B SHUMHHH nepuoiA. BolonmpueMHHE KoJonen
pasgesqbHOTO PYCJAOBOrO B0N03a60PHOrO COOPYKEHHS Hpo-
u3BoauTeabHOCTRIO N0 1 M3/c nokasan Ha puc. VI.14. On
060opyLOBaH IJOCKHMH CbheMHBIMH CeTKaMH, pasiendsollH-
MH KaXKJIyIO CeKIHIO KOJOALA Ha CeTOUHYIO KaMepy H KaMe-
PV BcacuBalwmux 1pyod.

Ha puc. VI.15 npencrasiaen peuHofi Boao3abop, paspa-
6orannaslft CoI03BOOKAHANNPOEKTOM, NTPOU3BOLUTEIBHOCTHIO
3—4,5 M3/¢c ansa x03HCTBEHHO-NIHTHEBOTO U NMPOM3BOICTBEH-
HOro BojxocHaOxeHus. CerouyHoe oTjeseHHe COJIOKHPOBAHO
C HacocHOH ctaHmume#l | moameMa M 3JMeKTPONOACTAaHIUEH.
B nojszeMHOH yacTH pacnoJsaraloTcs BOZONpPHEMHEle [ H ce-
TOYHBEIE 2 OTJeJIeHHs H MaluuHHHE 3axa 3. Boga B Bogonpu-
eMHYI0O KaMepy IIOCTyIaeT [0 CaMOTeYHHIM TPyOOIpOBOaaM
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Puc VI 14. Bpdonpuemneoti
A ot T N xoroley pasdenbrozo pyciao-
g 8020 80003a60pHO20 COOPY-
J
6

HeHURA

a — ceTouHass Kamepa, 6 —
KaMepa BCacBHIBAWIIHX TPYG;
1 — caMOTeuHHIH# BOJIOBOA,

2—tpy6a [OAA  NPOMBIBKH
"‘Ei caMOTeYHOro BoJoBOAa; & —-
g

7 Haf3eMHB nNaBUAbOH, 4 —
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ynpaBJieHde 3aABUKKAMH;
5 —xkpan; 6 -—o3kpaH A
NPOMBIBKH CeTOK; 7 — BCACHI-
Balomu#t narpy6ok Hacoca;
8 — nmepenyckHOe OTBepCTHE C
3aABHKKOH, 9 — cerka; 10 —
9XKeKTOp AJAf yAajdeHus Ha-
HOCOB

4, 060pYNOBAHHBIM 3aJBHKKaMU § M TpyObONpOBOJAaMH AJAA
o6parHoil npoMbBKH 6. [lepBoe U BTOpPOE OTAEJEHHSA pasje-
JsieT CTeHKa ¢ BMOHTHPOBAHHHIMH B HE€e BpalllalOIIHUMHUCH
ceTkaMd 7. B MalmIMHHOM 3aJle YCTAHOBJIEHB!I FOPH30HTAaJb-
HEBIE HAaCOCH C 3JeKTPOoABUraTeaaMu 8, a TakKe JpeHaKHbIH
Hacoc 9. B HaszeMHO#l yacTH HaxoJAsTcsA [OMelleHHe NPHBOJI-
HBIX MEXaHH3MOB, CETOK, 3JIEKTPONMOACTAHIHS H OBITOBHIE
nomeiyenus. ITogsemBas gacTb MOXeT UMeTb raybuny 12—
20 M, uTo onpenessieTcss KoJeGaHUAMHU ypPOBHEH BOJH B HC-
tTouHuKe. [IpenycMorpeHa aBTOMaTHuecKas paboTa CTAHUHU
IpH KOHTPOJIE C JAUCIETUEPCKOro MyHKTA.

HoBriM TeXHHUeCKMM pellleHHEM pYCJIOBHIX B0A03a60p-
HBIX COOPYXeHHH cayxut paspaboraHHnit CowsBojgoKaHal-
IIPOEKTOM THI COOPYKEHUH ¢ NMOTPYKHBIMH OCEBBIMH 3JeK-
tTpoHacocaMu (puc. VI.16). Onu Moryr 3a6upath BOZY HpH
pasjipYHbX KOoJebaHHAX ypoBHEH BOJH B HCTOUHHKE, HE
Tpebys NMpH 3TOM AONOJHUTENBHOTO 3araybaeHus. Bogonpu-
eMHHK BK/IOYaeT (UILTP U3 rajeudo-le6eHOYHOH cMecH
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Puc. VI1.15. Bodosaboproe coopyicerue cOBMEUEHHOZO TUNQ
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(B mensx pHGO3AlIMTH), NPOHAA KOTOPHH BOJAA MOCTymaer
B TOPH30HTAJbHO DACMOJIOKEHHHIH yyacToK TPYyOH, noparo-
mel BOAY K GeperoBoMy KOJOAUY. B HaKJIOHHOH 4acTH Tpy-
60npoBOA YCTAaHOBJIEH NMOTPYXKHOM 0CEBOH HACOC, KOTOPBIH
nojfaer NOCTYNMBLIYIO M3 pPeKH BOAY II0 HanopHOH TpyOe,
VJIOXKeHHOA B OCHOBHOH TpyOe, urpawlied poJib obcafHoi,
Bonosabop paccuutaH Ha NPOH3BOAHTENBHOCTH 0,2—1 M3 /¢
IpH aMIIMTYRe KosneGanuit B peke 6—14 M.

Ha puc. VI.17 npuBeseHa cxeMa Bofo3afopa COBMeIleH-
Horo Tumna npoussogurensHocroio 0,2—1,0 M3/c pas amnan-
TyAB KoJjeGauu# yposHe# 6—14 M. Boay or BoJonpueMHu-
Ka NOZAIOT M0 caMoTeuHo-cUbOHHBIM JHHAAM. Bozxoszabop
06GOpYLOBaH MOrpyXHEIMH Hacocamu DB u niaockumu cer-
KaMH.

IIpu sHauuTeTbHEIX KoJie6aHHAX BOAH B UCTOYHHUKE H XO-
CTaTOYHO NoJoroM Oepere BO3MOXKHO HCNOJNB30BaHHE KOM-
6MHEPOBAHHEIX BOA03a60poB. B cocraB KOMOGHHHPOBAHHOTO
Bogo3abopa BXOASAT PYCJOBOH 3aTONJIEHHHH BOJLONPHUEMHUK
1 BOJONpHEMHEIE OKHA, pasMelllaeMble Ha NepenHe# CTeHKe
6GeperoBoro KoJogua.

PycioBofi BORONpHEMHHMK HCIOJB3YIOT B TeUEHHE BCEro
rona, a 6eperoBofi — IpH BHICOKUX YDOBHSAX BOAHI B peKe,
Korza obclyKHMBaHHe PYCJOBOrO BOLONPHEMHHKA 3aTpylHe-
HO, a B HauboJee rayBoKO# YacTH pycia nepelBuraercs oc-
HOBHAag Macca JOHHHIX H KDYNHBIX B3BEIIeHHBIX HAaHOCOB.

§ 42. 3AUIMTA BORO3AEOPHbBIX COOPYXXEHMA OT COPA,
B3BELLEHHbIX BELLECTB, LWWYIrM, NOHHOINO JIbAA U HEDTM,
PLIBO3ALLIUMTA

Hcrounuknu BonocHa6keHUs1 OTJIHUAIOTCS GOJIBIUAM pas-
HooOpasueM TuAPOJIOrHYECKOro pexuMa, FHAPOTEPMHUECKUX
M WYroJIeLOBHIX SIBJIECHMH, & TakKe 3aKOHOMEPHOCTeH IOBH-
XeHuad HaHocoB. OHH ONpeneflOT MHOrooGpasue yCJOBH
3abopa Bonu. Ha ycioBus 3a6opa Takxe OKa3HIBAET BJHSA-
HHE NedTeNbHOCTh uesoBeKa, NPHUBOAAMAS K 3arps3HEHHIO
BOJXOEMOB MeXaHHYEeCKHMH H OpraHHYeCKUMH IIPHUMECSMH.

C neJnio obecrneueHnsl HOPMAJbHBIX YCIOBHHE paGoThl BO-
K03a00pHHX COODYXEHHH BONONPHEMHHKH MXOJXHH OBITh
3alyIeHHl OT NONafaHUusg B HUX COpa, B3BEIIEHHBIX BEIECTB,
IIYTH, NOHHOTO JbJAa H T.I., a Ha BoJoeMax pHGoX03gHCT-
BEHHOro 3HaueHHs HeOOXOAHMMO NpefycCMaTpHBaTh MEPONpH-
ATHS, HCKIIOUAlOLIHe 3aXBaT M TPaBMHDOBaHHe pHIG U ee
Moaou. OcyliecTBiIeHHEe MEPONPUATHH 3aBUCHT OT KOHKpeT-
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Puc VI.18. Copoydepocusarowjasn
pelerka Puc. VI.19. I1a0ckan ceTka

HBIX YCJIOBHH, TaK HEKOTOPHIE U3 HHUX NpeIHA3HayvaloTCs AJ8
3alUMTH OT ONPEJENEHHOTO BHAA 3arps3HEHUMl, APyrHe HO-
CAT KOMILJIEKCHBEIH XapakTep.

Ounctka BOABI NMPOHU3BOJAHUTCH B BOJO3aGODPHBIX COOPY-
KeHUAX, oCOpYyNOBAHHBIX COPOYAEDIKHBAIOMIMMU pelIeTKa-
MY U ceTKaMu. PelleTkn He DOJXKHEI 3aXBaThIBATH NPOILIbl-
BAIONIYI0 MHMO YTy H puiGHYI0O MOJIOAb, 3a6HBAThCA LIyTOH,
noaBepratbcs obMepsaHuo. OHH JOJKHBEI 06/afaTh CHO-
cOOHOCTBIO CAMOOYHIIEHHs, OHITh YAOOGHBIMH AN OYHCTKH
H HMeTb MaJjoe THADaBJIHYeCKoe CollpoTusienue. Hx saco-
peHHe NMPHUBOAHUT K YXyAUIEHMIO YCJOBHH pabOTH HAaCOCHOTO
000opyNOBaHHs BCAEACTBHE NAJCHHUA YPOBHS BOXHL B Gepero-
BOM CETOYHOM KoJsofue. PelleTKH yCcTaHaBIWBAIOT Ha BOJO-
IPHEMHBIX OTBEPCTHSIX BOJONpHeMHHKOB. OHH mpejcTaBis-
10T co00fl pamy, CBapeHHYIO M3 IUBEJEPOB HJIM YrOJKOB
¢ METaJIJIHYeCKMMH CTepXKHAMH H3 IMOJIOCOBOH CTAJdH TOJI-
wunof 4—10 u mupynor 50—100 MM, KoTOpHe ycTaHOBJIE-
Hbl yepe3 40—100 mM. PasMepHl copOyAepKHBAOMIHX pelle-
TOK NPHHHMAIOT B 3aBHCHMOCTH OT Pa3MepOB BOZONpPHEM-
HBIX OoTBepcTHH. KOHCTDYKIHUSA CBeMHOA pelleTkd H3 MOJIO-
COBOJ CTaJsu nmpuBefeHa Ha puc. VI.18.

ITosoce pemerok mesnecoo6pasHo yCTaHABAHMBATL — IIO]
TYIBIM YIVIOM K HaIpaBJeHHI0 ABHMKEHHS NIOTOKA oYMIIae-
MoH BoAH. Ilpr GoJsbmioM KoJIMUECTBe IUIABAIOUIErO copa
NPAMCHSAIOT PELIeTKH ¢ aBTOMAaTHYeCKOH OUHCTKOH. B sTom
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cyuae OYHCTKA NPOU3BOJHTCA CKpebkamu-rpabismMu u Me-
TaJgaHdecKUMH IIETKaM#, 3aKpellJleHHHMHU Ha KPYTOBHIX IHe-
nsx, ABHKYIIUXCA 110 HANPaBJAOUIAM DPOJHKAM.

Jaa npenorBpaiueHuss o6Mep3aHU BHYTPHUBOIHBIM
JbJOM CTEPXKHH DPELIETOK BHINOJHAKT H3 THAPODOOHEX
¥ MaJOTelIONPOBOAHBIX MaTepHaJoB (Kayuyka, 3060HUTa,
zepesa) JAHGO NMOKDHBAIOT 3THMH MaTepHaJaMH CTEDXKHH,
JI17 WMCKIIOUEHHS OJIEJEeHeHHUs CTepKHeH pelleToK Oepero-
BBIX BOJONPHEMHHKOB MOXeT IDHUMEHATHCH 3JeKTPooborpes
WM TOABOJ TeIoH BOAH H mapa. BmecTo cTepXHeBHIX pe-
IIIETOK HAXOAAT NpUMeHeHHe OO0beMHBle DelIeTKH, BHIIOJHS-
eMHEe B BHIe KOHTeiHepoB TodmuHo#l 20—25 cM, KoTOpble
3anoJHeHbl Ie0HeM, KepaM3UTOM, De3UHOBHIMM HJH Ija-
CTUKOBBHIMH MapHKaMu. Pellerku Takoro Tuna HOCAT Has-
Banne GuUIbTPyOIWHUX KacceT. OHU BHMNOJHAIOT DOJbL COPO-
VAEpKHUBAOMUX M PHOO3alUTHHX ycTpoHcTB. Ilpenmyie-
cTBO GUNBTPYIOIIUX KACCET 3aKJII0UAETCS B TOM, YTo pHIGaMu
OHH BOCHDHHHMAIOTCH KaK CIJIOMIHAs mnperpaga, NO3TOMY
pei6E He mpubauKamwTcs K HUM. Kaccersl ofecnmeuusalor
3a6op BOAHl, cBOGOAHOHA OT Wyrd ® copa. OIHAaKO OHH HMe-
10T OoJiblllee CONPOTHBJIEHHE, YTO TPeOyeT YBEeNUUEHHUS NJO-
1Majy BOJONDHEMHBIX OTBEPCTHH HJIM YMeHbIIEHUS 3a6upae-
Moro pacxona Box:. Kpome TOro, uX MOXKHO NPHMEHATH
TOJbKO B TOM CJydae, €CJAH CYUIECTBYeT HaeXHas NMPOMEIB-
Ka oOpaTHHIM TOKOM BoAH. [lnomane ¢uneTpyromux Kaccer
ONpeaeseTCa U3 YCAOBHSA, 9YTO CKOPOCTh TE€UEHHS BOXH B HX
NOpax MeHbllle KPUTHYECKOH CKOPOCTH NOTOKa, KOTOPYIO MO-
KeT IPeoJoJeTb PHIGHAS MOJIOJb.

[ToMuMo QUABTPYIOIUX KacceT MOTYT NPHUMEHSATBCS THa-
KEeTHO-peeuHrle KacceTH, co3djaioumue 5Pp(HeKT CnJIOHIHOCTH.
Omu UMEIOT MEHbIIEE CONPOTHBIEHHE N0 CPABHEHHUIO C PUIB-
TPaMH H He NOJBEpKeHH KosabMmaTalud. OHU BHIIOJHSAIOTCA
H3 JepeBSHHHX peeK B TPH— NATb CJA0EB C 3a30PAMH, paB-
HBIMH WIH MEHBUIIMMH IIHPHHBE! pedKU. DTU KacceTH He 00-
Mep3alT U XOpOWIo NPOMHBAIOTCA OOpaTHBHIM TOKOM BOJBL

Jas obneruenus paGoTh pelleToK Ha Boxo3abopax Oe-
PeroBoro THNa yCTPaHBAIOT NJIaBYyYHe 3alaHH, KOTOPHIE He
IO3BOJIAIOT NONAjaTh HA pelleTKHW KPYOHBIM OpeaMeram,
a TakXe OTBONAT WYTy H PHIGHYI MOJOLb, HAXOXSIIHECH
B BEPXHHX CJOSX.

Jas 3amuTe BOLONPHEMHHUKOB OT JOHHBIX HaHOCOB
B ONpeneseHHHX YCAOBUAX MOTYT YCTPaHBaThCHd AOHHBIE KO-
CHle TOPOrH, CNOCOOCTBYIOIINE TPAaH3HTHOMY NPOJABHKEHHIO
UX H OTBOJAY B CTOPOHY.
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CerkH, pacnosaraeMsle B CETOUHOM KOJOJIE, MOTYT OBITH
IBYX THIIOB — IUIOCKHE H Bpalnaiomueca. OHM cayxar Aas
npeJBapuTeNbHOH MeXaHHUeCKOH OUYMCTKH BOJBI OT COAEp-
}KallUXCd B Hell B3BEIIEHHHIX BeIlEeCTB.

ITnockue cerku (puc. VI.19) npexacraBasor coGoit pa-
MY, BBINOJHEHHYIO H3 YrOJKOBOH CTajH, ¢ HaTSAHYTbIM Ha
Hee CETUaTHIM NOJOTHOM U3 KOPPO3UOHHO-CTOHKOTrO MarepH-
ana. [IoJl0THO BHITOJNIHAETCS U3 NPOBOJOKH AHaMeTpoM 1—
2 MM ¢ syeHKamu pasMepoM 5X5 MM u menee. OHo onupa-
eTcsl Ha MOAAEpPKUBAOUIYIO CEeTKY U3 NPOBOJIOKH GOJBIIEro
nuaMerpa ¢ sayelikamu pasmepoM 20X20 MM, KoTopas Boc-
npuHEMaer AeficTBHe notoka. s OUHMCTKH IJIOCKHX CETOK
HX [OJHUMAIT IMOABEMHO-TPAHCHOPTHHIMH MeXaHH3MaMH
H IPOMBIBAIOT u3 OpaHAcnofiTa WIH yepe3 nepdopHpoOBaH-
Hble TPYOHL

ITnockue ceTKd NMPUMEHSIOT NpU 3a6ope BOXH H3 OTHO-
CHTEJIbHO YHCTBIX BOJOEMOB B BOZ03ab60pax NpPOU3BOAHUTENb-
HocTho He Gosee 1 m3/c. Ilmockue ceTkd B onmpemesieHHBIH
OepHol B HensiX puIGO3allHTH MOTYT 3aMeHsSTb pelleTKH Ha
BOJONPHEMHBIX OTBEPCTHSIX BoZo3abopos. B stom cayuae
OHM paboTaloT NpH HAJHUUH PACNOJOKEHHOrO 32 HEMH IPO-
MBIBHOTO YCTPOKHCTBa, NpeACcTaBisIoero cobol JBHKYIYIO-
Csl B BEPTHKAJbHOH NJIOCKOCTH IO HalpaBJAOUIUM nepdo-
pUpPOBaHHY® TPyOy, B KOTOPYIO MOA HalopoM mnoJdaercd
BOJA.

Bpanramomyecss JeHTOYHbIE CeTKH HCNOJB3YIOT NpH 3a60-
pe GoJbIINX PacXoZoB BOJBI Ha 3aCOPeHHHIX BoAoeMax. OHH
IpeacTaBasiioT cof0d HeNnpephIBHOE MPOBOJOYHOE IMOJIOTHO,
MepeKHHyTOe 4Yepe3 [Ba DPacCro/IOXKEHHBIX OLHH Haj APyruMm
ropusoHTaJbHbEIX Gapabana (puc. VI1.20). Ono BHIMOJHEHO
H3 psfa o0benUHEHHHX DPaMOK C CeTKOH M3 HeKoppoAHpylo-
me# mpoBosoku AuaMerpom 0,2—0,4 MM ¢ npocBeramu
0,5—6 mM. BequunHa npocBera 3aBHCHT OT TpeGOBaHUH
K KauectBy BoAbl. IIpoMbIBKa H ylaJleHHe 3arpssHeHui
B 3THX CeTKaX MeXaHH3HPOBaHBL Pacxox BOAW AJS MPOMBIB-
KH 3aBHCHT OT CTEIleHH 3arps3HEHHOCTH CETKH, CKOPOCTH ee
BpallleHHsi, pa3MepoB dYyeeK NOJOTHA, BHAA 3arpsi3HEHUi.
IpubnusurensHo on cocrabiser 30 J/c npu Hanope 40 M.
Ouyucrka CeTOK NPOM3BOAHUTCH NPH AOCTHXKEHWH Nepenajga
Hanopa Ha cerke B 5—10 cM. CKOpOCTb JABHIKEHHS CeTKH
cocraBiasier DpuUbJH3HTEIbHO 4 M/MHUH.

ITo coco6y moZBOKa K ceTKaM 3arps3HeHHON BOAHI U OT-
BOJY YHCTOHN Bpamiaiollyecs JEeHTOUHBIE CETKH OBIBAIOT pas-
auyHplx TunoB. CeTKH KaXAOro THIA MMEKT CBOH IPEHMY-
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Puc. V1.21. Cxemor nodeoda 8006t Kk 8pAUAIOUUMCA CeTKAM

mectBa M HefocTaTKH. CeTKH ¢ JOGOBEHIM MOABOAOM BOAHBI
(puc. VI.21,a) uMel0T KOMNaKTHOe YCTPOACTBO CETOYHOTQ
Kosonua, yaob6Hu aasi ocMorpa. OQHAKO IpH BHEIXOLE H3
CTpPOSl NIPOMEIBHOI'O YCTPOHCTBA STH CETKH MEPEHOCAT 3a-
rpsA3HeHHs B NpHeMHyw Kamepy. Hx pekomenayercs uc-
NIOJNb30BaTh NPH 3a60ope BOABI H3 MIYTOHOCHHIX peK H OTHO-
CHTEJIbHO 4HuCTOHl BOJe B HCTOUHHKe. IIpuMeHeHHe uX Ha
CHJIbHO 3arps3HEHHHX BOAOHCTOYHHKAX BO3MOXKHO B CJyya-
AX, KOrJla K KauecTBY BOAHl He NPeLbABJIAIOT BEICOKHX Tpe-
6oBaHuil. Brarogaps npHMeHeHHIO CETOK ¢ BHYTPEHHHM TOJ-
BOJAOM H BHEUIHHM OTBOAOM BOAH (puc. VI.21,6) cerounoe
oTAesleHHe cTaHoBHUTCA 6ojee KoMnakTHHM, OnHAKO HX OUH-
CTKa 3aTpPyAHEHA, OHHU IJOXO BHIHOCAT 3arpsi3HeHHs1 Ha NO-
BepxHocTb. OHM He MOTYT H3BJIEKATh IUYry, KOTopas CKal-
JIUBaeTcsi B MeXCeTOYHOM npoctpaHcTBe. Mx npHMmeHSOT
IpH CpefHHX M GOJbIINX pacxofax BOAH, Koraa Tpebyercs
Xopollee KayecTBO OYHCTKH NPH OTcyTCcTBUH myrd. Certku
¢ BHENIHMM [OJBOAOM H BHYTPEHHHM OTBOAOM (pHC.
VI1.21,8) xopomo oYHILAIOT BOAY, o6ecnedunBarOT JAOCTYI
K 3arpsi3HeHHHIM [OBEPXHOCTAM, HO Mano3addpeKTHBHO yja-
JSI0T Wyry, Nonasllylo B BojgonpueMmHyno kamepy. Hx wuc-
TOJIL3YIOT NPH GONBIIOH NPOH3BOJAUTENBHOCTH BOL032060OpOB
u cpeineM KoaudecrBe IIyrH. CeTKu ¢ J060BO-BHEIIHHM
nogBogoM (puc. VI.21,2) Boam palor Hauwnydmuit saddpexr
oudcTkH. Mx HCcrmoan3oBaHHe B JOCTaTOYHOH CTeleHU rapaH-
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TupyeT yaanehue myry. OpHaKo AJsi HX YCTAHOBKH ceTou-
HBHH KOJOMel AOJXKeH HMeTb OoJee CIOXKHYIO KoH)Hrypa-
ITHIO.

[TpoH3BOAUTENPHOCTD PACCMOTPEHHHIX CETOK COCTABJA-
er ot 1,5 mo 5,5 m%/c. [lna npenynpexneHus o6Mep3aHus
CeTOYHOTO MOJIOTHA B 3WMHHI HepHoJ NOMellleHHe NPHBOAA
ceToK oramiuBaercs. CeTKH MOTYT TPaBMHPOBaTh PHOHYIO
MOJIOAb BCJIEACTBHE ee NMPHXKATHA K NMOBepXHOCTH IOJOTHA,

[Tnomans BOAOHPHEMHEIX OTBEPCTHH € YCTaHOBJEHHBIMH
B HHUX COPOYAEpKHBAIOMIHMH pelleTkaMH H pabouyo nJjo-
majnp CeTOK HJIH GUILTPOB ONpPelNesdaloT Ho cpelHeH CKo-
pPOCTH BTEKaHHS BOIHL B OTBepCTHsl (B CBETY) COPOYIEpIKH-
BalOIHX DelleTOK, CEeTOK WJIH nop (QUJIBTPOB ¢ yUeTOM Tpe-
GopaHull pri6o3amuTH. [donycruMble CKOPOCTH BTeKaHUS
BOJAH B BOZONpHEMHBle OTBepcTHa Oe3 yuera TpeboBaHHf
pEI603alIUTH [JA CPeJHUX U TAXKENHEX YCJAOBHH 3a6opa BO-
A npuauMmaior paBHHMH 0,6—0,2 M/c— B OGeperoBrx He-
3aTanauBaeMbx BogonpuemHukax u 0,3—0,1 m/c—3B 3a-
TONJIEHHBIX BoponpHeMHuKax. IIpu Heo6X0ZHMOCTH pHIGO-
3aIUTH CKOPOCTh BTeKaHHs BOABl NpHHUMaeTcs He GoJee
0,25 M/c npu CKOPOCTH TeueHHA B BOAoTOKe cBhiue 0,4 M/c
1 He Gogee 0,1 M/c, ecin CKOPOCTh TEYeHHS B BOJOTOKE Me-
uee 0,4 m/c. Ckopoctb BTeKaHud, paBHas 0,1 M/c, npuHH-
MaeTcs H AJs BojoeMmoB (o3epa, BoAoxpaHuauma). ITio-
IMaab BOJAONPHEMHHIX OTBepcTHH (6pyTTO) ONHOH CEeKLUH
Qep, M2, onpenensiercsa no dopmyJae

Qop = 1,25¢p Ker/vpe,

TOe ¢p— pacueTHHt pacxon, m3/x; 1,25 — xo3hduIMeRT, yUUTHBAOWHI
3acopenue oTBepcTHi; Ker — K03 dHUHEHT, YINTHBAIOMUA CTECHEHHE OT-
BEpCTHH CTEPXKHAMH DEIUeTOK HJIH CETOK, NPHHHUMAEeMBIH MJIs PEelIeToK 1o
dbopmyse ch)r=(atcr-}-cm)/at.:T H 1na cetok no dopmyne Ker= [(Qco+
—Cer) /Ger] 2 (3HECH Cor — DACCTOSIHME MEKAY CTEPKHSMH B CBETY, CM,
a Qcr — TONIIHHA CTEPXKHEH, CM); Usr — CKOPOCTb BTEKAaHHS B BOJOIPH-
eMHbIe OTBEPCTUS, M/C, OTHECEHHad K HX CEUeHHIO B CBeETY.

- B BononpuemHukax ¢QuABTPYIOLEro THNA IJOMIAAbL BO-
IONPHEMHOTo (QHABTPa ONpelelseTcs 1o 3TOR Xe dopmyde,
B KOTOpOH BeJHunHa Kgor==1/P¢r, e Per— NOPHCTOCT,
NpHHHMaeMasi PaBHOH AJs TPABUHHO-IE6EHOYHBIX (DHIBT-
poB 0,3—0,5 M, a aas nopoanacroBux — 0,25—0,35 w.

_ TloMumo paccMOTpPeHHHX KOMOGHHHPOBAHHEIX METOAOB
3alllUTHl BOAONIPUEMHEIX COOPYKEHHH OT copa, WIyry, o6Mep-
3aHUS W 3AIUATH PLIOHOH MOJIOAH OT TPaBMHPOBAHMA CY-
L[eCTBYIOT CHEUHAJH3HPOBAHHBIE CHOCOOH  pPHOO3AIIHTHL
Tlpu ocyllecTBIEHHH CrNelHaJlH3HPOBAHHBIX CIOCOGOB PHIGO-
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3allUTHl NMPHUMEHSIOT TaKHe MeXaHHUYeCKHe YCTPOHCTBA, KAk
KOHYCHBIE CeTKH ¢ NOABOLHBIM NIPOMEIBOM HAJAUIAIOIMHX 3a-
rpA3HEHUH U THIAPaBJIHYeCKHM DBIOOMYCOPOOTBOLOM, CTpye-
peakTHBHBIe phfo3arpagurenu H T.A. B aTux ycrpoficTBax
CO31aeTcsl CIVIOIIHON MOTOK BOAH HOXeBOH ¢OpMB, KOTO-
pHH, OYMINAS IOJOTHO CeTKH, OJHOBPEMeHHO OTHYrHBaer
pHOY.

IToMHMO MEeXaHHYECKHX CNOCOOOB 3aIMUTH CYIIECTBYIOT
dbusnosoruyeckie crnoco6bl, NMPOH3BOASINKE OTHYTHBaloOllee
uiM HanpasJsollee AeficrBue. ITpumepom Ttakoro cmnocoba
ABJsieTcs BONOBO3AYVIIHAs 3aBeca, co31aBaeMas Iepel Bo-
DO pHEeMHHKOM C IOMOIILIO BO3AYXOBBIMYCKHBIX Tpy6. Mo-
JKHO HCIOJb30BAThb TAKXKe 3JeKTPUUYEeCKHEe, 3PUTENbHO-CBe-
TOBBIE U 3BYKOBHIE CHCTEMHBL.

WHxKeHepHO-3KOMOTHYIecKHe CHOCOGB NpefycMaTpHBAOT
OTBOJ PHIOH 3a IpenesH ONacHOH 30HH NO KaHajxaM, pacrno-
JaraeMbiM B MecTax HauboJblledl KOHUEHTpalHH pHO, IO
pBIGOOTBOAAM CTPYHHOTrO THIA U T.N. K 3K0JOrH4ecKHuM crno-
co6aM pBI0O3AIUTH OTHOCATCS CHOCOGH, OCHOBaHHBIE Ha
npucnocabiuBaHuY K noBejgeHuio pub. Mcxons U3 atoro, Ha-
3HAYalOT MaKcHMaJbHble CKOPOCTH BXOZa BOIAB B BOJOIPH-
eMHBle OTBEPCTHSI, MeCTO HX TOJOXKeHHs, BHA BOAONPUEMHH-
Ka U T.IL

OpuuM H3 Haubojee paclpoCTpaHEHHBIX METONOB 3allu-
TH OT IIYTH SABJSIETCS NMPHeM BOABI BOJONPHEMHHKaMH ¢ Ma-
JHMH cKopocTsiMH — okoso 0,02—0,05 M/c. OnHako Takoi
croco6 Moxer GbITh IpUMeHeH Ay Bojao3abopoB MaJo
H HHOTAA cpenHe# mpomusBoiuTesbHOCTH (2—3 M3/c). Ilpwm
Goabliell X NPOM3BOLUTEJNBLHOCTH MJOIIAAb BONONPHUEMHEIX
OTBepCTHH 3HAUMUTEJbHO yBeaHuHMBaeTcsi. K MepoIpHATHAM
no obecrneuenHio paboTrocnoco6HOCTH BOL03a60POB B YCJIOBH-
X MYroXoaa cjefyeT TakiKe OTHECTH YCTPOHCTBO HECKOJb-
KHX BOAONPHEMHHKOB, paclojaraeMhlXx B DasHBIX CTBOpax,
HCKJIOUAIOIHX OJHOBPeMeHHHBIH mepephblB B NOoJaue BOIHL,
yCTaHOBKY PYCAOBBIX BOAONPHEMHHKOB Ha IrayOHHe HHXKe
IIyrOBOTO KOBpa.

Ias 60pu0OH ¢ myronenoBHIMH IHoMexaMu Ipu 3abope
cpeXHuX ¥ GoJaBLIHX KoaudecTB Boabl (g0 20—25 m3/c) yer-
pamMBaloT BojonpueMHble KOBIIH., OOBIYHO BOJONPHEMHEIE
KoBIIY 00pasyoTcs NyTeM BHIEMOK B pycJe U cpe3ku Gepera
c orpaxzaennem obpasyemoli akBaTopuH AaM00H, HachHnae-
MOH B pycJe peKH.

3amura OT WYrH BOAONPHEMHEIMH KOBIIAMH OCYIECTB-
Jsercs ciaexyomuM o6pasoMm. Jamba KoBlla OTKJIOHSET OT
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BOJONPHEMHHKA IJEBYIIHA MOTOK WIYTH, KOTOPBIA TPaH3H-
TOM MPOJBHraeTcs Mo pycily peKH. Manpie cKOPOCTH ABHKe-
uust BoAs B Kosie (0,15—0,05 m/c) crnocob6erByroT Goaee
paHHeMy YCTaHOBJIEHHIO JeJSHOrO NOKPOBA B KOBIle, yem
Ha peke. Hanuuue sefsHOro moxpoBa yMeHbIIAeT TelJIOOT-
fayy BOAHHIX MacC KOBIWIA. B pe3ysbTare 3TOro Ha HHKHel
NOBEpXHOCTH NOKDOBa TeMIepaTypa BoJBl paBHA HYJ,
BCJeJCTBHE 4ero Boja B KOBIIE TepsfeT CIOCOGHOCTb Bhife-
JATh BHYTPHBOAHBIA Jel. I'sy6uHHas wmyra, HaxoAsillasgcs
B MOTOKE, MOCTENEHHO BCIJIEIBAeT K NOBEPXHOCTH. TaKum
o6pasoMm, B BOAONpHEMHble KaMeph Boao3afopa mnomajgaer
ypcTas BOJa C NOJIOXKUTEJIbHOH TeMIepaTypod, B TO Bpems
KaK B pyclie peKd BOa NepeoxJaxaeHa H coLepXKHT BO B3Be-
WEeHHOM COCTOSIHMH BHYTPHBOJHBIA JIEX.

BaxHyio posbs B 3¢ PeKTUBHOCTH pabOThl BOJONPHEMHOrO
KOBIIa HIPaeT MecTO ero pacnosoxenus. Ha cpepgnux u ma-
JBIX peKax KOBLI paclojaraioT HHXKe CAUAHHUSA NOTOKOB ca-
MO# DeKH U ee IPHTOKOB HJIH Ha OXHOM H3 NIPOTOKOB ¢ obec-
MeYyeHHBIM MHHHMaJbHBIM cTOKOM. Ha 6osbmIux pexax ¢ M-
TEHCHBHBIM IIYT03aKOPHHM PeXHMOM MOTYT HCIOJIb30BAThCS
o6xoJHHEe NPOTOKH. BoZolpHeMHBIE KOBIIH He DPeKOMeH-
AyeTcsl pacnosiaraTb B 30He BO3MOXHOr0 (DOpMHpPOBaHHS
GeperoBbiX IIYro3akopoB. YCTPOHCTBO KOBIUA He JOJKHO
IPUBOJHUTH K BO3HHKHOBEHHIO 3aTOPOB JbJa H YXYAIUEHHIO
CYLIECTBYIOIIEro BOJONONbL30BaHHS.

B 3aBucHMOCTH OT XapaKTepa DeK CYIIECTBYIOT pasJni-
Hble THIB BOJONPHEMHBIX KoBiefl. Ha myroHocHbIx pekax
HafleXKHas 3al[dTa BoZo3abopa OT IIYTH, KaX NPaBHJoO, f0-
CTUraercs MPH HCNONb30BaHHU KOBIIA ¢ HHU3OBHIM BXOJOM
Boabl. Mcnoan3oBaHHe BOZONpPHEMHBIX KOBLIEH ¢ BepXOBBIM
BXOJOM KaK CpelcTBa 3alluThl BOL03aBOPHBIX COOpYXKeHHH
OT WIYrd He peKoMeHAyeTcs. BOjonmpueMHBIe KOBIIH MOLYT
YyCTPaUBaThCS HACTHYHO WJIH INOJHOCTHIO BBABHHYTHMH
B pyclo pekH (puc. VI.22,a), a Takxe noJHocThio (pHc.
V1.22,6) nau uwacrmuno (puc. VI1.22,8) 3arayGiaenubiMu
B Geper. OHu 00pasyioTcs 3ajHBaeMBIMH H He3aJHBaeMbIMH
nambamiu c BepxHe#t (puc. V1.22,2) unu ¢ BepxHe# M HH30-
BoH mmopamu (pHce. VI.22,0). Ulnopy yerpaupator aas
G6opb0Obl ¢ H3OBLITOYHOH 3aHOCHMOCTBIO BOJONPHEMHOrO KOB-
IIa B3BelleHHBIMH HaHOCAMH Yy peuHOH JaMOBL

Tun BogonpHeMHOTO KOBIIA 3aBHCHT OT XapaKTepa INOLb-
eMa ypoBHs BOAH B peKe Nepej yCTaHOBJIEHHEM Jej0cTaBa
M MPH YCTaHOBJEHHH ero; CJIOXKHOCTH JeJ0XOAa; HaaWuyusd
c6poca NpOU3BOACTBEHHDIX CTOYHBLIX BOX BOJIH3H KOBILA, CTE-
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Puc, V1.22. Tunet sodonpuemnsix Kosuieil

I — pam6a; 2 — BoJ03a6OpHEIE COOpYyXKeHHS; J — KoBwI; 4 — HH30Bas
He3aTamauBaeMas naMm6a; 5 — BepXoBas 3aramamBaeMas pamba; 6 — pe-
TyAsiTOpH; 7 — BepXoBas mmopa; & — 6oproBad CTpyeHANpaBJAROIAs
creHka; 9 — Hu3oBag wmnopa; I0 — peyHast He3aTamyuBaeMas Aamba

MEeHH AONYCTHMOCTH CTECHEHHs pycja peKd; TpeOGOBaHHA
K NpeABApUTEJBHOMY OCBETJIEHHIO BOLHl; BUAOB I'PYHTa B OC-
HOBaHHWH pycia pekH; riyOuH peKH Ha NOAXOAe K KOBHIY
H 1p. B oTZesNbHBIX cAyyasx Ha CHJIBHO IUYTOHOCHHIX PeKax,
B NaBOJKY Hecymux OO0JbIIOe KOJHYECTBO B3BellleHHLIX Be-
LIeCTB, BOAONPUEMHEIA KOBII ¢ HU30BHIM BXOJOM, BHIIBHHY-
TEIM B PYCJIO PeKH, MOXKeT YCTpauBaThCsl TOJbKO Ha NepHOJ
myroxofa (puc. VI.22,e). B stom ciydae mepen Boao3abo-
poM coopyxawT AamOy, a B npoJere MeXAy aaM60i u Ge-
perom — peryJsiTophl cO LIHTAMH, YCTAHABIHBaeMbIMH TOJIb-
KO Ha MepHOj WIyroxofa H CO3RAIOUIUMH NpPHU 3TOM KOBII,
BHIIBHHYTHHA B pycsa0 pekH. B mnepuox monoBoIbs IMHTH
NOAHHMAIOTCS BHIle BHICOKOTO YPOBHA BOJLH B pekKe.
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Ha pekax ¢ ocofo TsxKeJbIMH HIYTOBBIMH YCIOBHSMHU BO-
JolpHeMHble KOBIIH HE BCErAa MOTyT oGecleyuTh HeO6XOAH-
MVIO 3allHTy BOZONpPHeMHHKA. B 39THX cllyyasix NPHUMEHSAIOT
IOTOJHUTENbHEIE Mephl: o6orpeB pelleToK, a TakKxKe cbpoc
TelJION BOJAEL Iepel BOJONPUEMHHKOM.

I'uapaBauueckuil pacyeT BOAONPHEMHBIX KOBIIEH IPOMO3-
JOK H caoxeH. OH 3aBHCHUT OT OoJblIoro yuciaa GhakTopos,
Pacuer cTaBHUT HeNbI0 ONpefefeHUe PA3MEpOB IMONEpPeUHHX
ceueHuil W JJIUHBI BOJOIPHEMHOr0o KOBINA; IIYyOHH H CKOPO-
cTell TeueHHs BHYTPH KOBIIA B leJfX XapaKTEpPHCTHKH pe-
XHuMa ero paboThl NPH pAasHHIX THIPOJOTHYecKHX (Dasax;
BBIICHEeHHE ycaoBuil o6Texanus n1amM6 KoBlla B MepHOAH ma-
BOJXKOB M IOJOBOAHH IJs BHOOpa KpenJeHUS HUX OTKOCOB;
onpenenesne o0beMa OTJOXKeHUH HAHOCOB B KoBbille. Mero-
JIUKH BHIOJHEHHUS 3THX PACUYeTOB [PHUBOASTCSH B CHellHaJb-
HOHl suTepaTtype. IIoMHMO 32IIUTH BOXOIPHUEMHHKOB OT IIy-
roJIelOBBIX IIOMeX, BOLONpUEMHBIe KOBIUHM HCHIOJB3YIOT AJA
IpefBapUTENbHOrO  YACTHYHOTO OTCTaHBaHUs BOJEL
¢ GOJBIIUM COJEpIKaHHeM B3BEIIeHHHIX YACTHIL C LeJbi0 3a-
IUTH BOA03260POB OT HAaHOCOB.

KoBuiy, ncnoss3yeMsle QJisi X03s1HCTBEHHO-NTHTHEBOIO BO-
JOCHaOXeHHs, He NONYCKaeTcs HCIONB30BAThH AN KaKUX-
aubo Apyrux uesed  (CTOSHKW CYAOB, JOIOK, MTOHTOHOB
U T.1.). OHH MOTYT yCTpauBaThCs TaK¥XKe AJA CO3NaHUS He-
0o0X0auMBIX IMIyOHH B MecTe Bono3afopa. B mocnennue me-
CATUJETHS B pe3yJbTaTe NadbHefIlero pocra NPOMBIIIJIEH-
HOCTH H YyBeJHYeHHUS HCHOJIb3BAHUS BOXOMCTOYHHKOB B Ka-
qYecTBe TPAHCIOPTHHIX apTepuii NPOMCXOJUT UX 3arpsi3HeHHe
He TOJIbKO MeXaHHYeCKHUMH NPUMecsIMH, HO H HeThIO U Hed-
TENPOAYKTaMHU. ¥YajeHHe HedTH H3 BOABl I[IpeacTaBJIseT
3HAYHUTENbHBE TPYAHOCTH. IIpHeM BOABI H3 TaKHX BOLOEMOB
HLOJ¥KeH NPOH3BOLUTBECS C IIYGUHHEX CJ0eB. DPDEeKTHBHHM
cnoco0oM yaaneHus HedTH, nomasuledl B BOXONPHEMHBIH Ko-
JoZell, ABJAAETCS MOTJIOIIEHUe €e Pa3JHYHEIMH MaTepuaJa-
MH, HalpuMmep BCHeHEHHBIM noJuyperaHoM. Paborhl no u3y-
yeHHIO crnocoboB ypateHusa HedrH mposoxsarcs so BHHU
BOJ/ITEO 1 ero ¢unnanax.

§ 43. BOOLO3ABOPHLIE COOPYIKEHMA HA KAHANAX

3a4acTyio noTpefHOCTL B BOJAE M3 MECTHRIX HPHPOJHEIX
HCTOYHHMKOB He MOXKeT OHTb yAoBJerBopeHa. B aTux ycio-
BUAX 3PQEeKTHUBHEIM, a 9acTO M EAHHCTBEHHHIM cIOCOGOM
OpraHu3alli¥ BOJOCHAOMXKeHHs KDYNHBIX HaceleHHBIX NyHK-
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TOB, NPOMBIIIIEHHBIX H CceJbCKOXO3AHCTBEHHHX MNpennpusi-
THH OKashBaercs Mojaya BoLbl U3 HCTOYHHKOB, OTNaJeHHHX
oT norpebureslefi Ha HecATKH U Jaxe COTHH KHJOMETPOB.
Boja kK moTpebuTesiaM nocrylaer o BOJOBOJAaM B BHie 6e3-
HamopHHIX OTKPHITHIX KaHaJI0B, KOTODPHIEe H3-3a GoablLIOR Npo-
TSXKEHHOCTH W 3HAYHUTEJbHBEIX pasMepoOB HOCAT Ha3BaHHE
MarucTpaJdbHbX. s nmepekaukH BOJAR H3 BOJOHCTOYHHUKA
B KaHaJl, a TaKXe IIpe0JloJIeHHs BO3BHIIEHHOCTeH, BCTpedalo-
LIMXCS Ha Tpacce KaHaja, COOPYKaloT HACOCHHeE CTaHIHH,
060opyNOBaHHbIE BOILONPDHEMHBIMUH COODYXKEHHSAMH, KOTOpHIE
pas6GUBAIOT Bech KaHaJ Ha oT/eJbHble CaMOTeYHble YYaCTKH.
B uesoM Bce cOOpy:KeHHS 10 TPaHCHOPTHPOBAaHHIO BOAHI
NIPeLCTaBJSAIOT CJIOXKHBIE MHAPOTEeXHHUECKHe CHCTEMBL.

OcHoBHble TpeGoBaHHA K BON03a6ODHHIM COODYXKEHHUAM
STHX CHCTEM Te Ke, YTO H K pPeuHHM BOJONpHEeMHHKaM, Dy-
AyYH COCTaBHOH YacThiO THApPOY3Ja, OHH JOJXKHBEI obecne-
yuBaTh HalexHBIH 3abop TpeOyeMBIX KOJHYECTB BOJBI H3
HCTOYHUKE, pPeryJupoBaTh NOCTYIJIEHHE BoJAbl B KaHaJ, IIpe-
JOXpaHATh HacOcHoe o6OpyIOBaHHE OT cOpa H HAHOCOB.
OTBoj 6oJIBLIHX KOJHUYECTB BOABI U3 DeKW B KaHaa oTpa-
XaeTcs Ha peXxuMe pPeyHOro moTOKa, B Pe3yabTaTe 4ero Mo-
}eT NoTpeGoBaThcsl IPOBeleHHe DEeryJHpOBaHHS, HallpHUMep
yCTpPOHCTBa MJIOTHHEI HHXKe MecTa 3abopa BoIH B KaHaJ 115
cosnaHus noamopa, obecmeunBamoulero 3abop BoAw. B 3a-
BHCHMOCTH OT THJAPOJIOTHYeCKHX YCJIOBUH H THIA BOZ03albo-
pa cocTaB U KOHCTPYKUHH COODYIKeHHH roJIOBHOH HacOCHOH
CTAaHLMH MOTYT MeHSTbCA B IIHPOKHX npeienax. [uapapiu-
yecKHl pexXuM PalboTH BOA03a0OPHHIX COOPYKEHHUH, pacno-
JIOXKeHHBIX Ha TocJeAYyKINHX yuacTKax KaHaja, bojaee Oaa-
FONPHUSATHEIA, YTO MNO3BOJIET YMEHBIUHUTh COCTaB COOpYIKE-
HHH.

Cxema Bon03a0ODHOTO COODYIKEHHS, XapaKTEPHOro M
60JILLIIHHCTBA MATHCTPAJbHBIX KaHAJIOB, TMpHBeJeHa Ha pHC.
VI1.23. Ilpu moaxoje K HacOCHOH cTaHIHM KaHaJ pacllupda-
eTcs M ob6pasyeT aBaHKaMepy. BniHeceHHble Bmepen copo-
yIepXKHUBAKIIHe pellleTKH 00PasyiOT OTHENbHO CTOAIIEE CO-
OpYyKeHue, KoTopoe obecrnedHBaeT HOPMaJbHYIO paboTy Bcex
HAacOCOB He3aBHCHMO OT 3aCOpeHHs OJHOH H3 pelIeToK.
Kpome Toro, ux obciIyXKHBaHHe BO3MOXKHO B 060l mepHof.
Baaronaps o6opynoBaHHio NVIOCKHMHU WHTAMH HACOCH B CAY-
yae HeoOXOAHMMOCTH MO3BOJSIIOT OCYWIaTh aBaHKaMephl
M IPOHU3BOAMTH HX OYHUCTKY OT HAHOCOB H DeMOHTHBHIE pa-
OOTHL

Ilpu 3a6ope Boaw (MeHee 0,3 mM3/c) M3 TYNHKOBHIX Ka-
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Puc. VI.23. Bodosa-
6opnoe coopyoerue
HQ MQ2UCTPAAbHOM Ka-
KHaxe

1 — copoyzepkuBalo-
Ilee coopyxKeHHe;, 2 —
HacoCHast CTaHUHSA; §—
HalnopHBle  BOJOBOAH;
— BOJAOBHIIyCKHOE
COOpyKeHHe

L"
7 /

HaJI0B MOXHO NPUMEHSTh NPOCTeHlliee BOL03abopHOE COOPY-
JXeHHe, B KOTOPOM aBaHKaMepa mpejicTaBJser co6oH KOBII
¢ OTKOCHHMH CTeHKaMH. BcacrBamoliie Tpy6bl HacOCOB pac-
noJiaraloT Ha TOPIIOBOM OTKoce aBadkaMmepHl. Copoynpepiku-
BalOLIHE peIleTKH AeNai0T BHHOCHHMH H pacnoJaraimoT B Ha-
yaJie aBaHKaMepHI.

KaMmepHble BOZONPHEMHHKH YCTPAUBAIOT OOBIYHO MPH 3a-
6ope Boxkl, Goabmiem 0,3 M3/c. Oxu O6BHBAIOT COBMEIEHHH-
MH €O 3JaHHMEM CTaHUHH H pasaeabHbIMH. COBMeEIIEHHYIO
KOMIOHOBKY BOJONpPHEMHHKA cO 3LaHHEM CTaHUHU NPUMEHS-
FOT, KaK NIpaBHJIO, A1 CTaHUHHA, 060pYAOBAHHLIX BePTHKANb-
HBIMH HJIH TOPH30HTAJbHHIMH HeHTPOOEXKHBIMU U OCEBBIMHU
HacocaMH (IIMPHHA BOAONPHEMHOH KaMephl B 3TOM ciayudae
3aBHCHT OT DAacCTOAHHS MEXKIy HacocaMH); pasiesbHYIo
KOMIIOHOBKY — [Jig CTAHUHH KaMEpPHOro u HesarJyG6JeHHOro
THUIIOB C TOPH3OHTANbHHEIMH LEHTPOGERKHEMH HACOCAMHU.

BononpueMHuKkH 0O0ODYAYIOT COPOYAepXKHBAOUIUMU pe-
BIeTKaMH, YCTAHOBJEHHHMH B clelHaJbHbe a3k, H PeMOHT-
HBIMH 3aTBopaMu. PemeTkd MOTyT yCTaHaBJHBAaTbCsH Kak
B BEPTHUKAJNbHOM IIOJIOXKEHHH, TaK M mox yraom 70—80°
K TOPH30HTY. B HaKNOHHOE NOJIOXKEeHHe PelleTKH YCTaHaBIH-
BalOT NPH MaJdbX aMIUIMTYAAX KoJeGaHU# ypoBHe# BOIHI
B KaHaJje OJd CcTaHOUH# Malofl u cpegHell MPOH3BOLHTEJb-
HoctH. Ilaomane copoylepkuBaloumel pelleTKH ompenes-
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Puc. VI 24. Bodoaaboproe coopysicenue Ha TPAH3UTHOM KAHAAE

eTcs NOo JONYCTHMOH CKOPOCTH TeuYeHHs BOLH IPH NOAXOAE
K Hefl. JlomycTUMas CKOPOCTb TEUEHHs! 3aBUCHT OT CTEIeHH
MEeXaHH3allul OYHCTKH pelIeTOK M CTemeHH 3aCOPeHHOCTH
BOJBL.

B cayuae 3a6opa BoAobl W3 TPaH3UTHOTO KaHaJja BOZO3a-
GopHble COOPYIKEHHS pacnosaraloT HemocpelcTBeHHO Ha ero
6epery. OHH cocTosIT B ofmieM ciayyae H3 KOBIla, coTpsra-
IOLIEro KaHaJ C BOJAONPHEMHHKOM, H CaMOT0 BOIOTIpHEMHUKA,
H3 KOTOPOTro BOAa 3abHpaercs BCacChBaIOIIHUMH TPyOaMH HA-
cocoB. Takue BoA03abophl NPHUMEHAIOT AJA CTAaHUHMA MaJoH
H cpenHedl NPOHU3BOAHTENbHOCTH.

BonosabopHoe coopyxeHHE Ha TPaH3UTHOM KaHale
npousBoauteabnoctbio 50 M3/4 npuBefeHo Ha puc. VI.24.
OHO cocTOHT U3 ABYX CaMOCTOSATENIbHO paboTalollnX ceKUuH,
KaxJasl U3 KOTOpHX BKJIWOYaer B cebs BoJonpHeMHHK I, Oe-
peroBofl xeje300eTOHHBIH BOJONpPHEMHEH KoJojen 3 H coe-
IHHAIOIAE WX camoTeyHbH Tpy6onpoBoj 2. Boga us Gepe-
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roBoro KoJoana 3alupaercs BcacHBaWOWHUMH Tpybamu §
HacOCOB W mopaeTcd K norpebutenio. BogonpuemMHHK npo-
MbIBaeTcsl oOpaTHHIM TOKOM BOAH @0 TpyGomposoay 4.
I auupi#t Bogosafop HomycKaeT aMIUIMTYDy KojebaHusd Bo-
Abl 40 2 M M paccYdTaH Ha I[IPOHU3BOJAUTENBHOCTL X0
1200 m3/cyr.

§ 44, OCOBEHHOCTH BOLO3ABOPA M3 IOPHbBIX
M EBICOKOMYTHbIX PEK

[opHble ¥ BEICOKOMYTHbBE PeKH LIHPOKO HCMNOJBb3YIOT IJIf
mesefl BogocHabxkenWs B pafioHax 3akaBkasbs M Cpenneit
Asuu. [opHele pekH o00sagaioT PSAXOM KauyecTB, OTJIHYZI0
IMX HX OT PeK APYyrux perdoHoB crpaHbl. OHM Xapakrepus
3yoTcsa GOJNBIIHMH YKJIOHAMU BEepPXHHX Y4YacTKOB, 4TO 06y-
CJIOBJIMBAET GoJiblliMe CKOPOCTH TeYeHHs U MaJible IVIyOuHHBL
Ilpu npoxOoXeHHH JHMBHEd B 3THX peKaX MOPOHCXOJHUT OhI-
cTpoe HapacraHde naBoxkKa. OHH TPaHCHOPTHPYIOT GoJib-
[Ioe KOJIHYeCTBO HAHOCOB KaK JNOHHBIX, TAK H B3BeUIEeHHEIX.
B sumEni nepuoj NOABJIAIOTCH IIYra U KOHHLIH Jex. Ha rop-
HBIX peKax NOBOJIbHO YaCTO BO3HHKAIOT CeJIeBhle MOTOKH,
B npeXropHhX y4yacTKax HepelKO HabJuionaeTc HU3MEHeHHe
pycta pek. Bce nepeunciennbie Bhillle (PakTOPH Ype3Bbluaii-
HO ocJoXHST 3a6op Boxabl. I[lostomy 3auacryio, xorma
NpeNCTaBJsIETCS BO3MOXKHOCTh, 33060D BOAH B MPEeATOPHBIX
paiioHax OCYLIEeCTBJSAIOT U3 MOJA3eMHBIX HCTOUHHUKOB.

Has BogocHaGxeHUs HebOJNBIIUX MOCEJKOB U IPOMBIII-
JeHHBIX NpeanpusitTuii, O6a3upyOIHUXCA Ha MaJbX pekax
C HEMOCTOSIHHO OTKPHITHIM MOTOKOM BOJBL, NPH HAJHUYHUH NOJ-
PYCJIOBOrO NOTOKA MOXKeT NPUMeHATbCS KOMOHHHUpOBaHHBIH
Bono3abop. OH npexncrapgaser coboid KOMGHHALUIO BOLO3a-
60pHOrO COOpY¥KeHHS H3 OTKDBITOrO HOTOKa H Box03abopa
HNOAPYCJIOBOrO THIA.

B nepmon, xorga B peke TpaHcHmopruHpyercss HeboJbiioe
KOJIHYEeCTBO HAHOCOB, Bofa 3abHpaeTcs M3 NOBEPXHOCTHOTO
notoka. Bo BpeMs naBOAKOB IpPH GOJbLIOH MYTHOCTH BOJHI
a TaKXe B MOMEHTH NepechiXaHHUs HJIM llepeMep3aHus pyc-
Ja Boja 3abupaeTcs M3 NMOAPYCJIOBOTO MOTOKA. ¥ CTPOHACTBO
TaKuX BOJ03a6OpPOB BO3MOXKHO Ha yuacTKax, MMeEIOLHX [LO-
CTaTOYHO BOJONpOHHIlaeMhble T'PYHTH MOLIHOCTbIO 7—8 M.
Hx ycrpanBaloT myTeM 3anoJiHeHHs TpaHIUeH, paspaboTaH-
HOH 1O BCeH IIMPHHE ROJHHB PEKH, CYTJIMHKOM HJM 3a6uB-
KH MeTaJ/JIuYecKOro INyHTa.

Ha He6oabminx ropHelXx pekax ¢ MOCTOSHHBIM TOKOM BO«
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ael (npu pacxozax B MmexeHb no 0,5—1,0 m3/c u Maxcus
MaapHEM A0 200—300 mM3/c) nmpuMeHSIOT pa3JHuHble BORO-
sa6opHble THAPOY3NMH K HHM OTHOCATCA BOAONPHEMHHKH
c 3a60poM BOXBl Yepe3 NOHHYIO pellieTKy, IJIOTHHHEE THIs
pPOY3JIEl ¢ KapMaHOM, THIAPOY3Jbl C KPHBOJHHEHHbM KaHa-
Jom (KapMmMaHoM) H Ap

Bonosabop ¢ noHHOH peueTKod npocTefiiuero Tuna npes-
craBjdeT co0OH BOLOCAHMBHON MOpOT, IeperopakuBalouiuil
pPywIC M BO3BHIAIOMIMACA HAJL JHOM pekH B nopor Bpesa-
HA BOJONpHEMHas rajepes, NepeKphbITas CBepXy pelIeTKa-
mu Bopga, mpofins pellerky, NOCTynaeT B HaKJOHHYIO BOAO-
IpHeMHYIO Tajliepelo, OTKyAa IonajaeT B KamMepy ¢ IPOMBIB-
HBIM ycTpofictBoM Fl3 Kameph oHa OTBOAMTCS K OTCTOHHHKY,
a 3ateM noTpelbHUTEJIO

JJs JOHHEIX BOA03a0OPOB XapaKTepHBH MaJoe CTecHe-
Hye pycia peKHd, BO3MOXKHOCTh 3afopa BOALl NPH BCeEX ee
TOPH30HTaX, OeCHpenATCTBEHHBIH NPONYCK MaKCHMaJbHHX
IaBOJAKOB, IIJaBHHKA W KPYIHBIX AOHHBRIX HaHocoB K HX He-
JOCTaTKaM clellyeT OTHeCTH 3axBar 60JbIIOH YacTH HAHO-
COB B BOJONPOBOASIIMH TpaKT, 3acopseMocTb U obJeneHe-
Hue pellleTOK, 0OJbIIHe pacXOAbl BOAB Ha NPOMBIBKY Kauep
U yAaJeHue HaHOCOB 3a Ipepnesisl Bojo3abopHoro ysgaa, 00-
pa3oBaHHe OTMeJlell M3 HaHOCHHIX OTJOXKEHHH Nepel BOXO-
npueMHuKOM JloHHBIe BoJ03a00opbl HAXOAAT IpHMeHeHHe
npu pacxonxax soas 0,1—8 m3/c

HapexHoe BogocHabxenue H3 peK ¢ NOCTOSHHBIM TOKOVM
BOJABl MOXHO 00€CHeYHTh IyTeM YCTPOHCTBA NJAOTHHHBIX BO-
n03200poB, OTIHUYAOIIMXcA pasHooOpasueM peweHu#t B ka-
yecTBE NpuMepa Ha puc VI 25 moxkaszana cxeMa MIAOTHHHOIO
BoAosabopa ¢ NOHHOH pelleTKOH M KapMaHOM, NOCTPOEHHO-
ro Ha KaBkasze BopocausHas 6eTOHHas NJIOTHHA, Nepero-
paxuBawoouias peKy, pasjeseHa Ha ABe YacTH — BOLONpHeN-
HYIO M CJIHBHYIO B BOJONpHEMHOHA YacTH PacIOJIOXKEHH pe-
IeTKH, BHINOJHEHHbIE U3 peJbCOB Majoro ceueHuss Boxa,
Npodaa pelleTKH H CAMBHOH JIOTOK, INOCTYNAeT B NPHEMHYIO
KaMepy, KOTopasi HMeeT BHJ KapMaHa C OTBEPCTHSIMH, Bbl-
XOAAUIHMH B BepXHH# W HUKHUHA O6bednl OHU HeoOXOZHMBI
Anst 3a6opa BOABI B 3UMHHI NEPHOL W CMbIB2 HAHOCOB IDTH
OTBEPCTHS NEPEKPHBAIOTCA HIUTaMH 3aTeM BOAA NOCTYyNaeT
B OTCTOHHHK U Jajee K norpeburesro

YcoBeplleHCTBOBAHHAs] cXeMa BOA03a0OpHOTO cOOpyKe-
HHA IpeacraBiaseT cofol THApoyseJ, B KOTOPOM NOMHMO
NJIOTHHE HMeeTCss KPHUBOJNHHEHhHH KaHaa [Ipw IBYIKeHUH
BOJHI IO 3TOMY KaHaJy Ha H3rube IOTOKA BO3HHKAEeT IOIe-
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Puc. V1.25. Cxema naotunnozo sodosabopa

1 — BoJOC/ANBHAS YacTb IVIOTHHE, 2 — BOJONDHEMHAS YacTh IIOTHHH C
pemieTKoli; 3 — Bofonp¥eMHas KaMepa; 4 — noJawlide BOAOBOAH; § —
NpoMHBHO! aBapuiiHBI BONOBOXL; 6 — KaMepa-perynsrop; 7 — NEpBHY-
HEIH OTCTOHHHK; 8 — caMOTEUHHH BOJOBOA; ¥ ~— cOpOC NMPOMBIBHOH BOJL
OT OTCTOHHHKOB

peuHas IMUPKYJIALHS BOJB, KOTOpas CHOCOOCTBYET NBHiKe-
HHIO JOHHBIX HaHOCOB, HaXOAAIIMXCA B NOTOKE, K BHIIYKJIOH
yactd Oepera. C6poc HAHOCOB B HHUXKHHA Obed oCyLIECTB-
JisseTcsl HaHOCOYJaBJAHBAWOLIMMH TpaHWesMH. BoaonpueMm-
HHK paclojlaraercss Ha BOTHYTOH CTOpDOHE 3TOTO KaHaja 3a
HaHOCOYJaBJAUBAIOIIUME TpaHUIeAMH.

Ha npenropHeix yuacrkax pek ¢ MaKCHMaJbHbIM pacxo-
nom 6osee 300—500 m3/c moxer ObTh NIPHMEHEHA cXeMma
Bom03a6opHEIX coopyxkeHu#t (puc. VI.26), paspabBorannas
B o6benuHenun CorosBopokanaaHUWMnpoekr. T'uppoysen
ofecneunBaeT MPONyCK BHe3allHBIX NAaBOJKOBHX BOJ, rapaH-
THPYeT BOX03a00Op B MexKeHb, HCKJIOUaeT MOnajaHHe B Ka-
HaJl KpYNHHX (pakuuil HanocoB. 3amura BoAo3abopa OT
HaHOCOB TaKKe ocylllecTBJsercss 6jarofaps nomnepeysHos Hup-
Kyaauuu noroka. OfHako B J2aHHOH cxeme IoNepevyHas MHp-
KyJsuus Bo36yxKaaercsl He BCJAeJCTBHe H3rH6a MOABOASIIErO
pycia, a nyTem 00KoBOro c6poca BOIH Yepe3 BOLOCTHBHYIO
IJIOTHHY. ¥3eJ BOA03a6OpHBIX COOPYKEeHUH COCTOHT H3 ABYX
cTpyeHanpasJsOlUX AaM0, BOJOCIUBHOH MJIOTHHEBL, IpO-
MBIBHOTO ¥ BOJ03a60OPHOTrO HIJIIO30B K CTPyeHANpaBJISIOLIEH
naM6ul B HuxHeM Obede. CrpyenanpaBiasouine naMGbl
B Be€pXHeM Obede CKHMAIOT peKy A0 YCTOHUMBOH LIMPHHBI
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Puc. V1.26. Bodosaboproe coopyocerue HQ nped2opHulx YHACTKAX pek

I — BofocnHBHAS IUIOTHHA; 2 — ¥Kene306eToHHBI cOopHB 3y6, 3arpy-«
JeHHBIt KaMHeM; 3 — npaBobepexkHbIl KopobuaTriil yeroii; 4, § — conps-
rajomasi AaM6a, COOTBETCTBEHHO MpaBo- H JeBoGepexkHasl; 6 -— jgeBobe-
pexHbBft Kopo64aThlll ycTo#l; 7 — BoJ03a6opHell MI1I03; 8 — NpOMBIBHOH
mI3; 9 — ycToli, conpaAramomdii BoJo3aGOpHEIA U3 C NPOMEIBHEIM;
10 — Bojo3aGopublii KaHas; Il — cTpyenanpabJasiomas Jamfa y Opo-
MBIBHOTO ML1103a; 12 — ApeHaxk M3 KaMHA

U CONPATAIT COOPYKEHHS T'HApPOy3saa ¢ 6eperom NOHMBI pe-
kKu. BogociuBras naotuHa (cM. puc. V1.26), uMmeromas xpu-
BOJIMHEHHOE OuYepTaHHe B MJIaHE M NPAMOH NPOJOJbHHIH YK-
JIOH TPeCHS, COOTBETCTBYOIMH YKIOHY peKH, NpeJHa3HayeHa
ans cbpoca MakKCHUMaJJbHBIX pPacx0noB BOABI H BO36YXK-
JeHHUs NOmepeyHod LHHPKYJASALHE [IOTOKA.
Crpyenanpasasomas faM6a B HHxHeM Obede, NPHMBI-
Kas K yCTbIO NPOMLIBHOI'O L1033, HANPaBAfeT MOTOK B OC-
HOBHOE pyCJO DeKH M 3alMUIaeT OT pa3MblBa ee JIEBBIH
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Geper. Takue BOL03260OPHBIE Y3JIB pacCYMTaHBI HA 3a60p Bo-
aul 10 5 m%/c. PaaMmepsl BCeX OCHOBHBIX 3JIEMEHTOB BOJA03a-
6opa B COOTBETCTBHH C TPeGOBAHUAMHU CUI—IHHa Ha3Hayar
B 3aBUCHMOCTH OT JONYCTHMBIX CKOPOCTEH BXOJLa BOLHL

Boay or BoposaBopa Ha TOPHBIX peKax 3a4acTyi0 MOXK-
HO NOJaBaTh caMoTeKOM. B npoTuBHOM clydae B COCTaB BO-
103a6OPHBIX COOPYKEHHH BKIIOYAIOT HACOCHYIO CTaHIHIO.

B 32BHCHMOCTHM OT MECTHHX NPHDPOAHHX YCJOBHH 4 Tpe-
Gyemoii cremeHH OOecHedeHHOCTH BOAOUOLAYH NPHMEHSIOT
nyGanpoBaHue Bofo3abopa ¢ HECKONbKHMH BOJONPHEMHHKA-
MY Pa3HOTO THNA WJIH B CHCTEMY COODPYXKEHHH BKJIOYAIOT
pe3epBHBlE eMKOCTH, COAepXKallke 3anachl BOAH Ha BpeMms
BO3MOXKHOIO nepepriBa B palote.

J1s BEICOKOMYTHBIX BOLOTOKOB CYUIECTBYET 3aKOHOMep-
HOCTh CYTOYHOTO M YacOBOrO HM3MeHEHHS COAeDXaHHA B3Be-
weHHHX yacrtun., Habaoparores ciayyad BO3PacTaHUs MYT-
gocty 3a 10—15 g or 800—1200 no 10000—30 000 mr/a
H BBle, B 3THX caydasx L BO3MOXKHOCTYH ofeclieyeHud pa-
60TOCmOCOGHOCTH BO03a60POB U 00/eryeH sl nmpolecca OuHd-
CTKM VCTPAWBAIOT KOBIUM M KaHAJHB Ha NOAX0JAaX K BOXLO-
IpHEMHHKAM, KOTOPBle paboTaloT B POJH OTCTOHMHHKOB U He-
npepeHBHO BoccranaBauBaiorcd. LIupoxoe npuMeHeHHe
B IOXKHBIX pafioHaX HaxonsT BOL0o3a0ophl maaBy4yero Tuna.

AsHWH Bogubix npo6jeM npenoxkKeH TeXHOJOTHYECKHH
npolecc VAAaleHUs B3BEIIEHHHIX YACTHL B TOHKOC/IOUHBIX
Monynasx. [IpumeHenre TOHKOCAOHHOTO OcaXAeHHUs nO3BOJS-
eT 3HAUWTENILHO YCKOPHTb IIpollecc H3BJEUYeHHS H3 BOJIHI
HauboJsee KPYNHBIX TAXKEABX (QpaKuUul, XapakTepuayruux-
Cs1 KMHETHUeCcKOH HEYCTOHIHUBOCTBIO. ITO HO3BOJHUAO CO3-
Jatb MajnoraGapuTHoe BOLOOYHCTHOe 060pyIOBaHUe, pasMe-
UIeHHOe HENOCpeNCTBEHHO Ha mjaaByueM Bozo3abope.

KOHCTDYKTHBHO-TEXHONOTHYECKOE  pellleHHe IJ1aBydero
B0J03a00pa-ocBeTANTENS 3aKJAI0YaeTcss B OCHAUIEHHH Bcas
CHIBAKOUIEH JUMHHMM NJAaBYYeH HACOCHOH CTAHIUM OCBeTJ/HTe-
JIeM, KOTOPHH npexncraB/ser co00H TOHKOCAOHHBEIA MOLYJb,
NIOMeUleHHbIH B JKeCTKylo O00HMY ¢ OTKPHTOH INOHHOH uas
crbio (puc. VI.27). C uenblo yaydlleHHsT THIPOAMHAMHYECH
KHX YCJOBHMH mOABOLA [OTOKA K OCBETJIUTENIO OTKpHITasd
JIOHHAas Yactb OCOHMBbI pasfesieHa BEPTHKAJbHBIMU IIE€DEro-
poAKaMu Ha guefKH. DTO HEOOXOAHUMO AJA YCTPAHEHUS TYp-
6y/JeHTHBIX BOBMYIUIEHHUH PEUHOr0 MOTOKA Ha BXOJE B TOHKO=
CTIOHBIE 3JIEMEHTH, B KOTOPHX CKOPOCTb JaMHHAPHOTO M0«
tToKa He npesninaer 0,01 M/c npu cKopocTH TeueHHs PEKH
0,4—2 M/c. B TOHKOCHIOHHHIX 3/7eMeHTax HPOHCXONHT PO«
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Puc. V.27 IIaasyuuil 80003a60p ¢ TOHKOCAOUHBIM OCBETALTEAEM

I — nnaByuu#t OCBETNIHTENb, 2 -—— TOHKOCIONHEI MOJyab; 3 — siueHcras
pemerka; 4 — naHTOH; 5 — 3a60op oCBeT/eHHON BOAHI, 6 — Hacoc; 7 —
HaNOPHHH TPySONPOBOL, ¢ INADHHPHEIM COEJHHEHHEM

I[eCC OCaXKAEHHs B3BELIeHHBIX YaCTHI, CNOJ3aHHe HX IO Ha-
KJOHHEIM CTEHKaM s4YeeK, pacceHBaHHe H YHOC PeUHBIM IO-
ToKOM. BonosaGop-oceeriiurens obecneduBaeT yaaleHHe
B3BelleHHbIX YAaCTHIl ¢ THAPABJIHYECKOH KPYNHOCTHIO Oojee
0,12 mwm/c, uto coorBercrByer 35—50 % ofmero ux Koau-
yecTBa, HaXOJAWerocsd B NOTOKe. PazpaboTaHHbIA KOMILJEKC
o 3a60py H OUYHCTKE BOAH NPHMEHHM IPH pacxonax BOJLO-
norpebrenus 12,5—100 teic. m®/cyr. Onelr aKcnayartanuy
1IoKasaJ, 4to pabouyHe KoJeca HacocoB He NoaBepraiuch ab-
pasuBHOMY H3Hocy. IlaaBaromux nmpeiMeTOB H MaJbKOB pPbIO
B OCBeT/JeHHOH BOje He 00HAaPYyXKHBAJOCh.

§ 45. 3BABOP BOJ1bl M3 NOBEPXHOCTHLIX UCTOYHMKOB
B PAHOHAX PACMPOCTPAHEHMUY BEYHOMEPZNLIX FPYHTOB

Tupposornueckuft pexuM I[OBEPXHOCTHBIX HCTOYHUKOB
BogocHaOxenns CeBepa olpejensercss HOBCEMECTHBIM pac-
OpOCTPaHEHHeM Mep3JOTH, MaJhM TONOBHIM KOJHYECTBOM
OCaJKOB, HH3KHMH CPEZHErOJOBEHIMH TeMIlepaTypaMH, AIH-
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TeNbHEIM JEeLOCTAaBOM, BeCeHHUMHU pasjMBAMH, JEeTHUMH ma-
BOJKAMY, TSIXKEJIBM IIYTOBHIM DPEXHMOM, BO3HHKHOBEHHeM
3aTopoB Jbia, o0pa3oBaHueM Hajene#d. Poab MHorux dax-
TOPOB, BJHAIOIHX Ha (GHOPMHUPOBAHHE DEXKHMa NOBEPXHOCT-
HHIX HCTOYHHKOB, IIOJHOCTHIO He H3yueHa. KauectBo Bojm
B HCTOUHHKaX TaKXKe OTJHYAeTCs GOJBIIHM PasHooOpasuem.
Bce 310 upe3BhuafiHo ocJoXHSeT npobaemy HaIeXKHOTO
obecnieyenus notpebureaesr Bonofi. He Bce peku B oaunako-
BOJ CTelleHM NPUIOAHBI AJs BoJocHaOxenusa. Ha kpynuwx
pekax 3a6op BOXH BO3MOKeH B Jio6oe BpeMs rofxa 6es ocy-
LIEeCTBJICHAS KAKHUX-JIUOO0 NONOJHUTEJNBHEX MEPONPHATUH no
peryJupoBanuio cToka. M3 cpellHUX peK, He nepeMep3aronux
3UMOH, 3a60p BOxbl BO3MOXKeH 6e3 peryJupoBaHHS CTOKa,
HO NpU BHIIOJHEHHH HEKOTOPHIX NONOJHHUTEJIbHBIX MepOoInpH-
atuil. Pexn, mepeMep3aroluiue Ha OTAEJbHBIX yYacCTKax WJIH
Ha BCeH NPOTSXEHHOCTH, MOTYT HCIOJNb30BaThCA LM BOLO-
cHabXeHus, eclIH COXPAHAIOTCS KpPYIJIOrOAHYHBIE TaJUKH
H OCYIIECTBJAIOTCS MEePONPHATHS IO PeryJIHpOBaHHIO H BOC-
TIOJTHEHHIO 3allacoB NOJAPYCJAOBHX Bod. Mcmonbr3oBaHHe Ma-
JBIX PeK, epeMep3arpuinX BMeCTe ¢ NOLCTHAAIMWIHM anio-
BHEM, BO3MOXHO JHIUbE NPH PEryJHpPOBaHHH cTOKa. Bonsb-
LIMHCTBO HElepeMeP3aouuX pex HMeeT Manable NIyGUHE N0k
MOIIHBIM JEeAAHBIM IOKPOBOM.

Has BopocHabxeHHsl B pafioHax MepaJoThl MOTYT HC-
NOJb30BATLCA CHELHAJbHO CO3JaBaeMhle BOJLOXPAaHHIMIIA
C peryJHUpoBaHHEM CTOKA [epeMep3alomUX pPydbeB H peK;
03epa, KaK HaxoJsUiHecs B €CTeCTBEHHOM COCTOSIHHH, TaK
H NOAIUTHBAaEMBEle 34 CUET JETHero CTokKa HepeMep3aloniux
peK, a takxe yraybaeHHbIe o3epa.

HcTounukry BoAOCHAGKEHNS B YCJIOBHSAX BEUHOMEPSJHIX
TPYHTOB JOJIKHBLI YAOBJETBOPATh PALY CHelU(pUUeCKHX Tpe-
6opanuil: ofecneynBaTh 3aXBAT BOAbLI ¢ MAKCHMAJIBHOH TEM-
nepatypoli; ponyckatb 3a6op TtpefyeMBIX PAacX0LOB BOJABI
npHu JM100BIX THAPOJOTHYECKHX PeXHMaX; MO03BOJATb BOJAO-
npveM 6e3 CHAOXKHBIX M JOPOTOCTOSMIHX MepOIpUATHII 1o
pyC/OperyJIHpoBaHuio; ObITh GJH3KO PACHOJO0MKEHHBIMH
K NOTpeOHTeNI0; UMETh 3anac BOABI, JOCTATOUHEH AJS BOXLO-
CHaOXeHHsl C YYeToM NOTepb Ha JbAooOpa3OBaHHe, HCNape-
HHe H T. . Bri6op UCTOUHHKA NPOHU3BOJXUTCS HA OCHOBE OIleH-
KH BcexX (DaKTOpOB, ONPeResIIONUX YCI0BUS BOLOCHAGXKEHHUS,
[lpn mpoumx paBHBIX yCaI0BHAX 3a060p BOABI M3 HPHPOX-
HBIX NIOBEPXHOCTHBIX MCTOUYHHMKOB 3KOHOMHUHEEe CO3/laHUs BO-
JOXpaHHIHLl HA NepeMep3ammux BogortokaxX. IlocaenHee,
KaK IpaBUJo, sBJAgeTcd BHIHYXJeHHBIM pemeHHeM. OcobeH-
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HOCTBIO NOJa4H BOJAbI SBJSETCS TPAHCIOPTHPOBAaHHE €€ NPH
6ONBUINX CKOPOCTAX, 4eM B OOBIUHBIX YCIOBHSX dKCH/IyaTa-
LMY, ee TONOTPEB B MecTe Bojgoszabopa.

PesyabraTh HCCIEeI0BAaHHHA pexKHMa NOBEPXHOCTHBIX BOJ,
CeBepa 4 UX 3aI1aCOB B HacTodUlee BpeMs 40 KOHIA He 0600-
IlleHbl, YTO 3aTpyAHsieT BHIOOp HCTOYHHKA BOLOCHAOXKeHHUD.

OTHOCHTENBHO MaJjoe BOAONOTPeOJeHHe HaceJeHHBIX
IYHKTOB [03BOJIAET KCIOOJb30BaTh MNOAPYCIOBHE (HanX- H
MEeXMep3JOoTHEIe) BoAbl. Jnasa Xo3safcTBEeHHO-NUTBEBOrO BO-
JIOCHaGXeHUs B MEpPBYI0 Oyepelpb HCIOJb3YIOT 0L PYCIOBbIe
HaJMep3JOTHble BOJABI, paCNOJIOKeHHBle 10 JOJHHAM B BHAE
pa3o0UeHHEX HJH CIIOIIHKEIX GaccefHOB B Npefesnax HOHM
nepeMep3amulux pekK,

BopoxpaHniHumia HCIOJB3YIOT NPH OTCYTCTBHH HJIH Ma-
JIOMOIIHOCTH NOBEPXHOCTHHIX H TAJHKOBBIX BOA. I[lpu ux
HCIIONB30BaHUH 00ecreuyHBalOTCS BHICOKHE TeMIiepaTyphl BO-
2 (10 3—4°C) m ympomaercs 3a6op Boan. OaHaKo HX
CTPOUTENBCTBO OYEHB JOPOTO.

His HeGoJbILHX TTOCENKOB B MaJOBOAHHX pafioHaX B Ka-
gecTBe MCTOYHHMKA BOJH HCINOMB3YIOT HCKYCCTBEHHO CO37a-
BaeMule 3anacH cHera ® Jbia. B fdxyrun n Maragancko#
0041, BOJOCHaOXeHHe psila HAaceJeHHBIX NYHKTOB OpPTraHu3dy-
I0T H3 NpynoB-kKonaue#i BMectuMocteio 300—800 teic. M®
U rayo6uHolt 6—8 M. JleroM B KOmaHH 3aKau#BalOT BOLY M3
pek, nepemepsaminux 3umoli. Mx HemoctaTkoM sIBJAsiercs
MaJplit IONe3Hbl 00BeM H3-3a IIOTepPb Ha AbJ000DPa30BaHHUE.

IlogMep3nOTHEIE BOAB B HACTOAIEE BpeMs HCIOJb3VIOT
MaJio, ¥3-3a HeJOCTATOYHOH HX H3Y4YeHHOCTH, CJIOKHOCTH 3a-
IHUTH CKBaXXUH OT Nepemep3anus, GOJbLIKX 3aTpar Ha Oy-
penue. [TonMep3noTHLle BOAK ([I1acTOBLle, KAPCTOBEIE, Tpe-
INKHHBE) HaxoAsTcs Ha Gospmol ray6uue (xo 500 M u Go-
Jee).

Ilpu orcyTcTBHM HCTOYHHKA, NPUTOXHOrO K HCIOJB30Ba-
HHIO B €CTECTBEHHOM peKHMe, YJAyUlIeHHs YCJAOBHH BOZAO3a-
f6opa HOCTHTAIOT DeryJHpOBaHHeM CTOKa, MOANMHTKOH 03ep
BOAOH U3 GJH3JeKAallluX UCTOYHHKOB, NOMOJIHEHHEM 3aI1aCOB
IIOA3eMHBIX BOI H Jp.

B ycaoBusax pasHoo6pasns 3a6opa BOX THOH3ALHA BOAO-
3a6opoB 3atpyaHeHa. CymectByer GoJapiioe pasnHoofpasue
THIIOB BOZ03a0OPHBIX COOPYyXeHHH, KOMIOHOBOYHBIX CX€M
U KOHCTPYKTHBHBIX pelleHUH Boa03a00OpOB, a Takke Mepo-
npustuil a5 obecneyeHns HaneXHOCTH BoponpHeMa. Bopo-
IpHEeMHUKH B VCIOBHSX MEP3JOTHBIX ABJEHUH JOJIKHE obec-
NeYHBaTh 3AIMUTY BOAONPHEMHHX yCTPOHCTB OT WIYyrH, JOH-
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Puc VI 28 Bodosabopreie coopyocerus, o60opyoosanusie no2pyncHsimu
HACOCAMU Ha pexax ¢ Goabuum Koaebaniem YposHs 800l

1 — duapTp, 2 — nex, 3 — MakCHMalbHHH YPOBEHb pPeKH, 4 — HaNOPHBIH
BOJOBOA, & — I'paHHIa Mep3noThl, 6 — HOTPYXKHOK HacoC, 7 — MOBEPX-
HOCTh JHa, 8 — GeperoBo#i Kogofell, 9 — pabodas wacTb ranepen, 10—
TPy6ONPOBOAH K THApO3NeBaropy, II— ruiposnesatop, 12— buasrpy-
IolHe Opensl (ranepen), I3 — BofocGopHas KaMepa

HOro Jbja, COpa, OT MEXaHHYECKOro BO3JEHCTBHSA JeN0XO-
[OB, HCKJIOYATh IepeMep3aHHs CAMOTEYHHBIX H CH(pOHHBIX
JIMHUH, TPOXOAsIINX B 6eperoBoil MepaJjore

BononpreMHHKH peKoMeHAyeTCs pacloJsarath B MeCrax,
rle MCTOYHHKH He NPOMep3aioT WM COXPaHIIOT HempoMep-
3aI0MIMA NOLPYCJOBHIA TaJHK, I'PYHTH OCTAIOTCS TaJbIMH,
He o0pasyroTcs HaJelH, pycsio yCTORYHBO, OTCYTCTBYET BJIH-
sIHHEe COOPYXEHUH M KOMMYHHUKaUHH, cOOCOGHBIX BBEI3HIBATH
o6pasoBaHHe Haljeledl, BepOSTHOCTb H3MeHEHHS TeIJIOBOTO
H THIDOJIOTHYeCKOrO pexXkuMa HCTOYHHKA MaJja, BO3MOXKHO
ocyulectsieHHe 3a0opa HecKOJBKUMHU clloco6aMHu,
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Deperosble coOpy:KeHHs BOJ03a6opoB nesaecoobpasHo
pacno;ararb Ha NOJOrux Geperax, riae MepsJOTHO-IPyHTO-
Bble YCJIOBHA 60Jee 61aronpHSTHHL

PycnoBele u GeperoBrie BOLONPHEMHUKH, HCIOJbB3yeMble
aas 3a6opa BOILBl U3 PEK CPeJHHX LWIHPOT, B YCAOBHAX Mep3-
JOTHl 324acTy¥ paspymamTcs JefoXofaMmH, o6Mep3anT,
saHocaTcsl HaHocamu. HazmexnocTs uXx paboThl MOBBIIAIOT,
MCIIONIB3YS] BHXDEBHIE KaMephl U GUABTPYIOUIHe OOCHINKH,
pasmelllass BOJONPHEMHHUKY NOJ PycaoM, yJaydlias npoMbIB-
Ky, pasBuBas (PpPOHT BOAONPHEMHHKa Ha YPOBHE JHA PEKH.
IMopor BoZONpHEMHHKA 3aMVIy6AAIOT A0 AHA WIH HHXKe JHHA
pekH c mesapio 60pp6Bl ¢ Wyro# u 3afopa BOAH NPH MHHH-
MaJIbHBIX TTyOuHAaX.

3a60op BOAH M3 KPYNHBIX PEK CO 3HAUYHTEJIbHBIMH KOJe-
6aHuSIMH YPOBHEH MOXET OCYILNECTBISATHCH BORO3a6OPHBIMU
COOPYXeHUSIMH, 0060pYIOBaHHBEIMH MOTPYKHBIMH HAaCOCAMHM.
[TpuMepoM TakKoro pelieHHs MOryT CJAYXKHTb BOZL03a6CpH
C HaKJOHHBIM pa3MelleHHeM HacocoB (puc. VI.2§, a), no-
crpoeHHble Ha pekax Aasckd u Kanagw. ITpumepom ngpyro-
ro pelleHUs ABJSIOTCA BOL032060PEH, B KOTOPHIX NpPHEMHBIH
KOJIOJelL ¢ IOTPYKHBIMH HAacOCAMH pa3MelaloT Ha 3aTaljaH-
BaeMo#l GoaplInMH BogaMu miaomaznke (puc. VI.28,6). Ilpu
3TOM 3HAUYMTEJNBHO YJelIeBJASeTcs CTPOHUTE]IBCTBO H COKpa-
mawresd 06beMsl paborT.

[Ipu Goaplinx KoNe6aHUAX YPOBHEH BOJAH H MaJIBIX KO-
JudecTBax oT6upaeMoi BOAE (2—5 Thic. M3/cyT) Lenecoob-
Pa3HO yCTPOHCTBO BOA032a60poB 6e3 HopOorocTosuiux Gepero-
BBIX COOpyXeHHH. K HMM MOXHO OTHECTH BOAOUNDPHUEMHHK
¢ THADPO3/IEBATOPHOR (BOZOCTPYHHOH) YCTAHOBKOH, pasme-
IIeHHO# B PYyCJOBOM BOJONDHEMHHKE HJIH B NOAPYCJOBOMH
buabTpylome apene (puc. V1.28, 8), u Bogo3adop ¢ rumpo-
ajeBatopoM (3paudToM), pasMelleHHBIM HeNOCPEeACTBEHHO
B 3aralljiuBaeMoM BojaomnpueMHuxe (puc. VI.28 2). Hanop-
Hble TpyOOmpOBOABl 3THX BOZ03200POB 3aIUIIAIOT OT OpPO-
Mep3aHusa TenJOruIpOH30JsAIHeH, rperoiiuM Kabejdem H Ip.

Bony u3 MaJbix i mepeMep3aolIHX PeK MOXKHO 3a6UpaTh
JIAUIB MDY COBMECTHOM 3260pe MOBEPXHOCTHEHIX H no 1pyeso-
BeIX BOA. [nst atux uesne#t npuMeHAOT (QUABTPYIOILHE
H UHQUIbTPALMOHHBIE BOLONPUEMHUKU — rajiepen, IpPeHH,
buasTpyroune TpaHmer. Buael ux pasHoobpasHe, HO 00-
HIAM SIBJISIETCS TO, YTO OHH NMO3BOJSIOT OCYULECTBJAATH NPHEM
BOAH JIETOM — M3 OTKPBITBIX NMOTOKOB, 3UMOH — M3 NOAPYC-
JgoBbIX, OHu Haxoaatr naubosee WHpokoe npumeHeHde, Ilpu-
MepBl KOMOUHHUPOBAHHHEIX (MH(HIBTPALHOHHO- QHIBTPYIO-
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Puc. V1.29. Ipumepst 80do-
3abopa us Mmarelx u nepemep-
sarouux pex

@ H 6 —oJpycIOBHE rane-
peH; 68— GUABTPYIOIKA KO-
Jolle; 2 # 3 — GHIBTPYIO-
Ine Apensl; I — OHO peKH;
2 — ¢uabTp; 3 — KOHCTPYK-
uup rajepef; 4 — KopeHHBIE
NOpolsl; & —rpaHula Mmep3-
JOTH; 6 — noikaalka; 7 —
IINYHTOBAsl CTeHKa; 8 — Ape-
Hbl; . 9 — noAroToBka;, I0 -~
npurpyska kamtem; [l —
yTemieHue KoJoiua; 12—
ropsayas Boia



1IKX) BOJONPHEMHHUKOB NpuBexeHH Ha pHc. VI.29. Onn obec-
NeYyuBAIOT 3aLIHTy BOZO3a060OpOB OT Mycopa, HAHOCOB
u wyru. T'uapaBianyeckufi pexHM 5THX BOJLONPHEMHHKOB
OTJIMYAETCsA PEe3KO MeHSIIOLIMMHCA NapaMeTpaMH NOBEPXHO-
CTHBIX M NMOAPYCJIOBBIX NOTOKOB. MeTojbl pacyera M NpoeK-
THPOBaHHUA HX TpeOYIOT IajbHEHIIero COBepLIEHCTBOBAaHHS.
Jlna HCKAIOUEHHUS NepeMep3aHHsi BOAONPHeMHHKOB H BOJO-
NPOBOAAIINX CHCTeM MNPOH3BOAST HX yTelJeHHe H 000rpes
Pa3aHYHBIMH CIOCO6aMHA.

CnocoGhl 3a60pa BOAB H3 03ep H BOZOXPAHH/IHIL B paii-
OHAaX Mep3JOTH OTHOCHTEJbHO MaJO OTJHYAITCS OT IpHMe-
HSeMBIX B pafiOHAaX C yMepEHHBIM KJIHMAaTOM,

§ 46. BOAO3ABOPHLIE COOPYXKEHMS HA BOAOXPAHMIIMLLAX,
O3EPAX N MOPAX

KoMIIIEKCHHI HOAXOA K palHOHANbHOMY HCIIONb30Ba-
HHIO BOJOXpaHHJHINA NpelyCMaTpUBAET HCIONb30BAHHE €TI0
He TOJbKO ANl PA3BHTHSI SHEPTeTHKH M BOXHOTO TPAaHCMOpP-
Ta, HO H JUIS1 BOJAOCHAOXeHuA. Ycaorusa 3abopa BOAB! U3 BO-
JOXPaHHUJHII CYIUECTBEHHO OTAHYAIOTCA OT YCIAOBHH 3abopa
BOAH B3 peK. OHH 0OYCJOBAEHH CYIIeCTBOBAHHEM BOJIHEHHH,
TeyeHHH, NepedopmupoBanueM nobepexkbsi, LIYTOJEAHbIMY
SBJAEHHSMH, 2 TaKXKe OHOJOr HUeCKUMHU (aKTOpaMH.

BoaHeHus u TeueHUs B NepHOA (DOPMHPOBAHHS JedsHO-
ro NOKpoBa cnoco6CTBYIOT 06pa3oBanuio 60AbLIOro KoJsudge-
CTBa IIYTH, BHYTPHBOAHOIO JbAa W TOpocoB. OHH NPHBOASAT
K nepepaborke OeperoB. Tak:ke HabaogaeTcs HACOH HJH
CroH BOAH B MecTe BoZo3abopa. Mx Hegoyuer npu NpoeKTH-
POBAaHUHM BOAO320OpHBIX COOPYXKEHHH MOXKeT IPHBECTH
K YAOPOXAaHHIO CTPOUTENLCTBA H YXYALIEHHIO YCIOBHHA 3KC-
nJyartanHH.

Ha perynupyembix BOAOXpaHUAHIIAX HAOJIOLAIOTCS H3-
MeHEeHHUs1 YPOBHSI BOJB B CBSI3H C Pery/JHpOBaHHEM MOILHO-
ctu I'2C u 1. 0. B ray6okux Boxoemax, 0co6eHHO B JeTHHUH
nepuoj, HabGaogaerca TeMIeparypHas CTparHQHUKalus BO-
Ibl. PasHuna temmepartyp BepXHHX H HMIKHHX C/JI0€B BOAH
nocruraer 10—15°C. Do nos3psossier nNoayyarb BOAY C HH3-
KMMH TeMIepaTypaMHd JIJAsl OXJaXKJAeHHS, BCJENCTBHE UYero
ofecneunBaeTcsl BblcOKO3KOHOMHuHAst padora T2C. Kpome
TOro, 3a60p BOAB U3 INIYyOMHHBILIX C10€B HCKJIOYaeT 3aXBar
pbIBHOH MoJ0AM, BOAOPOCTEH H IJAaHKTOHA.

KayecTBo BOJAB B 3THX HCTOYHHMKAX TaKxke OTJHYaeTcs
0T KavecrBa BOJAK B pekaX. MyTHOCTb B HHX, KaK IPaBHIO,
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HuKe MyTHOCTH pekH. OHa yMeHbLIAeTcsl C yHNaleHHEM OT
Gepera, Tak KaK B3MyyHBaHHe OT/IOXEHHH y Oepera npu
BOJIHEHHH Gosbiie. PU3HUECKUE, XHMHUECKHe H BaKTepHoI0-
rHueckHe cBOHCTBA BOJE B BOAOXPaHHJHILE 3aBHCAT OT
MHOrHX (akropoB. CpelH HHX MOXKHO BBHACJIHTH CJeAYIO-
IIIHe: COCTAaB, CTPOEHMe M COCTOAAHHE IIOYB HA ILIOMIAAM BO-
noc6opHoro GaccefiHa M Yallld BOAOXpAHMJHINA; Ka4yecTBO
NPOBEJEHHBIX MEPONDPHATHH IO MOATOTOBKE J0XKa BOAOXpPA-
HUJIHINA;, IJIOIIAAb 3epKana, o6beM M IMyOHHY BOZOXPaHH-
JUINa, ONpeleNsiollle HalHuMe MelKoBOAMH; BOLOoOGMeH
H OPOTOYHOCTb, CKOPOCTb T€YEHHS!, BOJHEHHS H BbISHBaeMHE
HMH TeYeHHS; KauecTBO NpPHTEKAIOIMEHR BOAH; HalHuue c6po-
ca B BOJOEM IIPOH3BOILCTBEHHHX U XO3AHCTBEHHO-OBITOBHIX
CTOYHBIX BOJ; HCIOJNb30BAHHE MNoOEpexkbs A MacCcOBOTO
OTABIXA, HAMHUHE CYLOXOACTBA W JecoclJjaBa M JIp.

IIBeTHOCTH BOAB B 03€pax U BOAOXPAHHIHIIAX MOXKET
OBITh BhILe, YeM B PeYHOH BOJe, UTO ONpeleNsieTcs pacha-
JIOM OPraHHMYeCKHX BEIIeCTB pacTeHHH, HaXOIAIIHUXCS B BO-
Ie. 3aMeaneHue CTOKa crnocoOCTBYeT MACCOBOMY pPa3BHTHIO
pa3NuYHBIX OPraHu3MoB. PHTONNAHKTOH B NEpPHOJ IIporpe-
BaHUs BOJBI BHI3LIBAET €€ «IBeTeHHe». boabiioe ero Koanye-
CTBO cHOCOOCTBYeT pa3BHTHIO paKyIKH H Apyrux Oec-
IIO3BOHOUHBIX OPraHH3MOB, INPUBOAAIUEMY K CEePbE3HOMY
OCJOXKHEHUI0 B pafore pEIieTOK, CETOK, BOALOBOAOB H T.II.
.HauSoabumne nmomexu cosnaer MoAnlocK jpefcesa, Ilpume-
HSIIOT CJAeAYIOmue crnocoOul 60pbOLl ¢ HUM: IPOMEIBKA BOLOH
npu temneparype 40—60°C; ocyuienue, X10pupoBaHHe, obe-
clleynBaloIlee HayadbHOE cOAepkKaHHe Xa0pa B 3abupaemoft
Boxe ot 10 mr/a u 0,5 MT/1 B KOHIE HANOPHBIX BOJOBOAOB;
ranbBaHHuecKu#i cnoco6 m ap. YrazaHHue (HakTOphl onpe-
JeJSI0T cnenndrky paGoTe U BhIOOpa THIA U MecTa paclo-
JOXKeHus BoA03abOpHBIX coopyxeHufi. Ilpumensior Bozo-
XpaHUJIUIHble (03€epHBIE) BOAO3a0OpPH CAEAYIOILIHX THIOB:
pasjefnbHble, OCTPOBHEIE, KOMOHHHDOBAHHHE U OeperoBble.

Iny6unnnifi  3a60p BOABI IO YCJAOBHSIM SKCIAyaTALHUH,
CaHUTapHBIM, PBIGO3alIUTHBIM, TeXHOJOTHUECKHM H IPYTHM
npuynHam OGojee NpHeMaeM, NO3TOMY IIpeANOYTEHHE, KakK
IpaBHJIO, OTZAETCA BOAO03aBopaM pasfgeJbHOro THNA. ITOT
BOA03a00p COCTOHT H3 3aTOIIEHHOTO BOLONpHEMHHKA, Ca-
MOTEUHBIX WIH CHU(OHHBIX JHHHH, GEPEroBOr0 CETOYHOro KO-
Jojaua u HacocHoH craHuuu. IlocaegHas BcaCHBAOIHMU
TpybonposojamMH cOelHHEHA C BOLONPHEMHO-CETOUYHEIM KO-
JoJLEeM HJIH COBMEINeHa C HUM B OJHOM OJI0Ke.

ITpu 3HayHTeNbHOM yHAJNEHHH BOILONPHEMHHKA OT BOJO-
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IPHUEMHO-CeTOYHOI'0 KOJIOAa, Korja YCJAOXKHAETCH IKCIIyas
Talysl CaMOTEYHBIX JIMHHH, BO3MOKHO HCIOJIb30BAHHE BOAO-
3a60pHOr0 COOPYXKEHHA ocTpoBHOro Tuna. OHo obecneyuBa-
er GoJjiee BHICOKYIO HANEKHOCTb CHaGKeHHs norpeburesiefl
BOJOH, HO CTOMMOCTb €r0 CTPOHTENbCTBA GoJee BhICOKA.

Ecau B oTAenpHBIE INepHOAH BpeMeHH KaueCTBO BOIB
y Gepera yzoBaeTBopsieT TpefoBaHHUAM norpebureneid, TO
MOXKeT ObITh NpUMeHeH Bogo3a60p KOMOHHHPOBAHHOIO THNA.
IIpu ero ycrpolicTBe CO3AaIOTCA BO3MOXKHOCTH B MaHeBpH-
poBaHHH 3360pa BOAH 110 CPAaBHEHHUIO C TAKHMH BO3MOKHO-
CTSIMH COODYXKEHHH pa3gelIbHOTO THIA.

Last or6opa 60AbWIHX 06beMOB BOAL MOTYT IPHMEHSThb=
c BOJONpHEMHHE COOPYXKeHHsl Geperoporo THNA, pachoJdo-
JKeHHple B MecTaX, He 3aHOCHUMBIX NIeCKOM H COPOM, HJIH CO-
OpY¥KeHHs ¢ KOBIUOBEIMU BOJLONPHEMHHUKAMH.

B orienpHHX cayyasx BoX03a60pH OGBEJHMHSIIOT C THA-
POTeXHHUECKHMH COODYKEHHSIMH, yCTpaHBaeMHIMH 1as 06-
pa30BaHUS BOJOXPAHMJIMIN, HYKJ BOAHOIO TpaHCHoOpTa HIH
SHEPTeTHKH.

BonosafopHrle COOpyKeHH He PeKOMEHAYeTcs yCTpau-
BaTb B BepxXHefl YacTH BOJOXPAHHJHING, Tl€¢ NPOHCXOAAT OT=
JIOXKEHHs HAHOCOB IPH BbICOKHX YPOBHSIX BOAH H pa3MbB
5THX OTJOXKEHMH NpH HHU3KUX ypoBHaX. BomozabopHble co-
ODY2KEHHs He JOJKHBI HaXOIHUTbCA B 30He HHTEHCHBHOTC
BI0JL0EPErOBOTO TEYEHHS UJIH €0 COCPEROTOYEHHOTO OTPHI-
Ba oT 6epera, a TaKXe B 30He MHUTpalHK HaHOCOB. Bepero-
Bble COOPYXEHHS He NOJXKHBI BBIIBUTAThCA B BOJOEM H CO-
31aBaTh BBICTYMEI, CHOCOOCTBYIOU[HE MOSBJACHHIO OTPBLIBHHX
TeUeHHH.

MopcKkyio Boay B OCHOBHOM Hcnosb3ywoT aasg T3C, rex-
HOJIOTHYeCKHX YCTAHOBOK INPOMBIIIIEHHBIX NPerNPHATHI,
a Takxe 0aJbpHeONOTHYECKHX LieJell U MUTbeBOro BOILOCHAO-
XeHuda nocae ee onpecHeHus. OHa TakXKe MOXKeT ObITh IIPH-
MeHeHa IJ8 3aKaukd B He(TsHbe NNacTH OpH Jobblye
HEedTH.

IIpu 3a6ope BOAM H3 Mopefl (IO CpaBHEHHIO C BOJO3a-
60poM u3 BOLOXDAHUJAHIN) BO3HHUKAIOT JOHOJHUTEJbHHE
CJIOXXHOCTH H3-32 KOJeGaHWA YPOBHS BOZBL, CBSISAHHBIX
C NPHJMBAMH H OT/JAHBAMH, 3HAUWTEJNbHOH CHJIB YHapHBIX
BOJH, OCOBeHHOCTeH TeoJOrHYeCKOTO CTPOEHHA MOPCKOTO
no6epexpsi, KOPPOSHOHHBIX CBOMICTB BOABL DHEPrusa paspys
UIAIONIHXCA BOJIH C NEePUOIHYECKHMH CHUXEHUAMH YpPOBHSA
BOLH IPHUBONHT K PAaCNPOCTPaHEHHI0 BAOAbOEPErOBHX Teue-
HUA H MHTPauHM HAHOCOB Ha 3HAYUTENLHYIO IIHPHHY. DTO
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Puc VI 30 Mopcroii 3atoniennslii 8000NPUEMHUK ¢ KPY208bIM npUemom
godut

1 — BORONpHEMHEIE OTBEPCTHS, 2 — CaMOTeUHBI BOAOBOX

BHI3bIBAET HEOOXOAUMOCTb [a/IeKOTO BHIHOCA 3aTONJIEHHBIX
BOJONPUEMHHKOB B MODE€, YTO YCJOKHACT U YAOPOXKALT CTPO-
ureascreo. as 3abopa BOAH HCOOAB3YIOT BOIONPHEMHHKH
6yukepHoro tuma (puc. VI.30) — kpyrawe B niaHe ¢ npu-
eMHBIMU OTBEPCTHSIMH, PACIOJOXKEHHBIMH [0 BceMy IepH-
merpy OHH J0CTaTOYHO XOopoWO paboTaloT NMPH OTCYTCTBHH
NOCTOSIHHBIX CHJIbHHIX TeueHu#. [Ipu Haauuuu TeyeHuit mo-
CTYIJIeHHE BOAB B 5TH BOAONPHEMHHKH IPOHCXOIHT C BepX-
HeH CTOPOHHB CO 3HAYHTE/JbHBIMH CKOPOCTSIMH, a8 C HH30BOM
CTOPOHH H3-32 pa3pAkKeHHs MOTYT HabnrdaTbca obpaTHHE
TOKH [1J19 HCKJIIOUeHHS TPyZHOCTeH, CBA3AHHBIX C 3aHOCOM
BOAONDHEMHHKA NECKOM, NJIAHKTOHOM M T. I, €r0 BHIHOCHT
B 30HY ¢ IyIy6uHOf GoJsiee TpexX BHICOT BOJIHBI, IJe OHH He
B3aUMOJEHCTBYIOT ¢ JHOM BOJOEMa, a TakKke B Mecra, Tie
He BBIXOAST JOHHbIE TeUCHHS.

ObcnenoBaHue MOPCKHX BOJ03a0OPHHEIX COOpYIKEHHH,
MOJyyalolHX BOAY M3 BOJXONPHEMHLIX KaHAJOB, YKa3bIBaeT
Ha HeylOBJETBOPHUTENbHYIO MX paboTy: KaHannl GbICTPO 3a-
HOCATCS TeCKOM, a BO BpeM# OTJIHBA ocyuiamrcs. [Ipuaush
B HEKOTODHIX paHoHax Halllel§ ¢TpaHBl Jocturamwt 8—12 wm.
B 3Tux ycJaoBHAX CTaHOBUTCA Lenecoo0pasHBIM coO3JaHue
HeoOXONHMMBIX pe3epBHHIX eMKOCTeH Ha Oepery Mop#, KOTo-
pHle 3aNoJHATCS BOJoH Bo BpeMa Npunusa. OHU BHIIOAHS-
IOT PeryJHpyoILyl0 poab IpH HeCOBNAaJeHHH MOJAYH U IO-
Tpe6GyieHNs BOAL B pas3nHYHble MOMeHTHI BpeMeHu CreleHb
aTpEeCCHBHOCTH MODCKOH BOJBI, ONpelenseMas CONEpXKaHH-
€M PAasNHYHHX CcOJieH, OKa3bIBAeT CHJIbHOE BAWAHHE Ha BEHI-
Gop Marepuwasna [IJ8 CTPOUTENbCTBA  BOX03aGODHBIX
COOPYXKeHHH W NpPOBeAEHHUs HU30JAAUHOHHBX pabor. KoHCT-
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PYKUHH MOPCKHX, O3€PHBIX M BOLOXPaHHAHUIHBIX BON03a6o-
pOB MOJXKHB OBITh PaccyHTaHbl Ha CONpPOTHBJEHHE HArpys-
KaM OT AeHCTBHS JibJa H BOJIH.

Fnasa Vil. COOPYXXEHMS ANSA 3ABOPA NOA3EMHBLIXBOJ

§ 47. NOA3EMHBIE BO1bl, OCHOBHbLIE TUINbI, CXEMb!
BOAO3ABOPOB U YCJIOBUA UX NPUMEHEHMS

[ToxsemHble BOAH IIMPOKO HCIONB3YIOTCS MAJS XO3sHCT-
BEHHO-IIHTbEBOI0O U INPOH3BOACTBEHHOrO BOJZOCHAGXKEHHS,
pollleHHsI H OOBOJHEHHs, PHEPreTHUeCKHX LeJell W Temio-
HKal}{H, CHIpbS AJS NOJYyYeHHS LEHHBIX KOMIIOHEHTOB
H B KauecTBe MHUHepaJbHbIX BoA. B Hacroslee BpeMst GoJee
60 % ropomoB W MOCENKOB Hallef CTpPAHBl MOJHOCTbIO obec-
NeYUBaOTCs BOXOH H3 MOA3eMHBIX HCTOYHHKOB (IpecHble
B caabocoqoHOBaTHe BOAbI). B 3apy06eKHBIX BHICOKODa3BH-
THIX CTPaHaX H3-3a 3arPS3HEHHOCTH MOBEPXHOCTHEIX HCTOY-
HHKOB H SKOHOMHYHOCTH CHCTeM BOJOHAcOXeHHS Ha IOX-
3eMHBIX HCTOYHHMKAX, HX poab eme Boiue, [lorpe6HOCTD
B NOA3eMHBIX BOJAaX €XEeroJHO BO3pacTaer.

ITox moa3eMHBIMHM BOZaMH NMOAPa3yMEBAIOTCA BOJBI, KO-
TOpble 3al0JHAIOT MOPH H TPEUIMHB TOPHBIX I[OPOJ HHIKe
noBepXHocTH 3eMJH. [Io ycimoBusm 3aneranus (puc. VIILI1)
pa3nuyamT ABa OCHOBHBIX THIA NOJ3eMHBIX BOJX — OGes3Ha-
nopHele (TPYHTOBHIE) W HamopHele. ['OpH30OHTH Ge3Hamop-
HBIX BOJ He UMEIOT CIJIOIIHOH HeNpoHHLaeMoll KpOBJH, H BO-
IOHACHIIEHHBIE MOPOABl COO6IAIOTCs ¢ aTMochepoH. B rta-
KHX TOPH3OHTaxX YyCTaHaBJHBaercsi CBOGOLHHIH ypoBeHb
BOAbI, IMy6HHA KOTOPOr0 CCOTBETCTBYET MOBEPXHOCTH BOMO-
HOCHBIX NOpoA. Boarl mepBoro OT mOBepXHOCTH CIVIOLWIHOTO
BOJOHOCHOI'O TOPH30HTAa HasmlBalorcst rpyHToBRIMH. CKomnJe-
HUS BOABI Ha BOACYNOPHBIX HJH cJaaboNpoHUIaeMbIX CJ05X,
AMeEIoIHe JIOKalbHOE paclnpocTpaHeHHe, o6pasyioT BepXo-
BOJAKY, PacIlOJIOXKEHHYIO HajJ TPYHTOBHIMH BOLaMH; BepXo-
BOJKa 9aCTO BO3HHKAeT B JOXKAJHBBIE MEPHOABI roja M HC-
ye3aeT B CyX0Oe BpeMsl.

IpyHTOBHE BOJBl, KaK IpaBHJO, Oe3HamOpHBIE, HO Ha
OTHEJbHBIX yYyacTKaX MOrYT HaxXOIHTbCS IIOJ MECTHBEIM Ha-
NOPOM; 3aJeTal0T OHH Ha HeOOJbLIOH ray6HHE H [O3TOMY
IOJBEPTrajoTCsl BO3AEHCTBHIO T'HIPOMETEOPOJOTHUECKHX (aK-
TOPOB. ¥ pOBeHb I'PYHTOBBIX BOJ M HX XUMHUECKHH COCTaB U3-
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Puc. VII.1. Cxema ycaosuil sarecanus nodsemuoly 800
A — BepxoBoJAKa; B — rpyHTOBHE BOIN; B — Ge3HanopHEE MeXIIacTo-
Bhle BOLR I' — HamopHble BOJH

1 — npoHuUaeMble NMOpPoIH; 2 — BOAOYNOpHHE NOpPoARl; & — GypoBast
CKBAaXKHEa;, 4 — ypoBeHb BOXH: a — cBOOOAHKIH, 6 — Nbe30MeTpHUECKHi:;
§ — HCTOYHHK

MEHSIIOTCSI B 3aBHCHMMOCTH OT CE€30Ha, KOJIHUECTBA OCAaAKOB,
TeMIepatrypbl. B nepuosrl noxneit H CHeroTasHHsS YpPOBEHb
BOJAK NMONHHUMAETCH, a MHHEpaaH3alUs YMeHBbUIAETCH.

[IdTanve TPYHTOBHIX BOA NPOHUCXOLHT B pe3yabTaTe UH-
bunabTpanud arMochepHbIX OCaZKOB H PEYHHIX BOJN H B He-
KOTOPHIX CJlyYask B pe3yJbTare [OCTYIJIEHHS HANIOPHBIX BOX
H3 HH3/1eXamux ropusoHToB. BejexcTehe HerstyGoKoro 3a-
JeraHHusy U OTCYTCTBHS BOJOYIODHBIX NOKPBITHH I'PYHTOBHIE
BOLKl JIETKO IOJBepraioTcs 3arpA3HEHUIO. YCIOBHSA 3aJera-
HHS TPYHTOBBHIX BOJ OYeHb Pa3HOOOPAa3HBHL.

Hanopssie Boabl 3akJOYEHH MeXAY BOAOHENDOHHIIAE-
MBIMH C10AMH. B 6ypoBO# CKBaKHHE, BCKPHIBUIEH HANOPHBIH
IJ1acT, BoJga MOJHHMAeTCs BhIIE KPOBJH 3TOTO IOPH3OHTA.
Ecnu HalOpHHHN (Ibe30MEeTPHYECKHil)' ypOBeHb BBIE MO~
BEPXHOCTH 3eMJIH, CKBaXXHHA (OHTAHHMDYeT, IIOSTOMY HJS
NOJYyUeHUsT caMOU3IUBAaIONeficA BOABI CKBAXKUHEL cTapamoTcd
OypHTb Ha ydyacTKax C NOHHIKEHHHM peabedoM. [Iponumae-
MbIA TJaCT, OrpaHUyYeHHBI JABYMA BOLOYINOPaMH, MOMKET
ObITb He 3aNOJIHEH BOAOH; NPH 3TOM o6pasyiorcd NOJyHAa«
HopHble HJH Ge3HallopHble MeXIlnacToBue BoAB. HanopHble
BOJAH 33YaCTYI0 HA3bIBAXOT APTE3HAHCKHMH, He3aBHCHMO OT
TOr0, H3JHBAIOTCA 3TH BOJABl HA NOBEPXHOCTb HAM HET,
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BOMOHOCHEI!I TOPH3OHT ABJISETCA HANOPHBIM, €CIH €ro
obJsiacTh NHTAHHA PACHNOJOXKEHa Ha OTMeTKax 6oJee BHICO-
KHUX, YeM OTMeTKH BOAOYIOPHOH KpPOBJAH 3TOTO TOPHU30OHTA.

HanopHrle Boasl 3ajneraror Ha 6oJee HAH MeHee 3HAYH-
TeJbHOH I1yOHHe, H30JHPOBAHEL OT MOBEPXHOCTH BOAOYIOD«
HBIMH CJIOSIMH H II03TOMY MEHee [OABEPIKEHH 3arpA3HEHHI,
yeM IpyHTOBHE BOABL. OueHHBass BO3MOXKHOCTb HCIOJb30Ba-
Husl NOX3EMHBIX BOJ, ONpeIeNdloT HX €CTeCTBEeHHble H 3KC-
nJiyaTallHOHHBle 3anachl. EctecTBeHHHIe 3amackl onpenesis-
I0TCA KOJIHYeCTBOM IIOJ3eMHBIX BOJ, HaXOAAUIHXCS B BOLO-
JOHOCHBIX  NOpOJAaxX, He HApPYIUIEHHHX 3KCOJayaralnHed
B0J03a00OpHEIX COOpYKEHHH. DKCONyaTalHOHHBIE 3alachl
BOJBI COCTaBJAfIOT YaCTh eCTECTBEHHBIX, KOTOpPas MOXKeT
6biTh noJyyeHa (6e3 yXyalIeHHss ee KayecTBa) B TeUeHHe
ONpefeJeHHOr0 ¢ IOMOINbK PALUOHAJBHHX B TEXHHKO-3KO-
HOMHUYECKOM OTHOIIEHHH BOR03abOpHBIX coopyxenuii. Ilpu
SKCIJyaTallHil BOAOHOCHOTO TODH30HTA HApYLIAETCs ecTecT-
BEHHBII peXHM H GanaHC NOJ3EeMHHIX BOXA, BCJEACTBHE YEro
B 06s1acTH oT60pa BOABl BO3HHKAET 30HAa NOHHKEHHHX NaB-
JIeHUuH, H TakKHM o6pa3oM cO3ZaloTcs GaaronpHATHHE yCJo-
BHS /I BOBJEUEHHs B AAaHHBIH sKCNayaTHPYeMHBH BOJOHOCH
HEL/l TODH3OHT AOIOJHHTENbHBIX PECypPCOB: NepeTOK BOAB U3
CMEXHbIX BOLOHOCHHIX IIJIACTOB, pa3ieneHHBIX CaabonpoHH-
IaeMbIMH CJOSIMH; HHOUJIbTpaUUa aTMOCPepHBIX OCAaJKOB;
GHAbTPAUHS U3 NOBEPXHOCTHHIX BOJAOTOKOB H BOJLOEMOB, HC-
KyCCTBEHHOE DeryJupoBaHHe pexHMa MOA3EMHHX BOL H ID.
B 3aBHCHMOCTH OT CTENEHH pa3BeJaHHOCTH 3KCIJIyaTallH-
OHHBIX 3aI1aCOB, CJOXKHOCTH NPHPORHHBIX YCAOBHH, BeJHUYHHBL
BOAONOTPeO/IeHHsT yCTaHABJUBAGTCSH KATETOPHs M0J3eMHBIX
BOL.

BriGop THIIZ B CXeMBl pa3MelleHHsi BOX03aGOPHBIX CO-
COOPY*EHHH NPOH3BORAT, HCXOAS H3 I'EOJOTrHYeCKHX, THADO-
TeOJIOTHYEeCKHX, CAaHHTADHHX ycJ0BHH pafioHa U TEXHHKO-
3KOHOMHYECKHX COOOparKeHHH.

Bono3abopHble CKBaXHHBI M IHaXTHHE KOJOALB! IHPOKO
NPHMEHSIOTCA NpH 3KCOJyaTalHH KakK Oe3HANOpHHX, TakK
H HaNOPHBIX NOA3eMHHBIX BOoA. D(P(PeKTHBHOE HX UCHOJb30BA-
HHE BO3MOXKHO IIpH 3aJleraHWM BOJZOHOCHOTO TOPH30HTa Ha
rayOuHe He MeHee 8—10 M u MHHHMa/NBHOH €ro MOIIHOCTH
1—2 M. DpdekTHBHOCTL HX HCNOJIB30BAaHHA BO3pacraer
C T1yGHHOH 3aJeraHusl BOJX, IIPH STaKHOM 3aJleraHU# BOJO-
HOCHBIX TOPH30HTOB; KOT'/1a OJHH HJH HECKOJBKO H3 HHX $IB-
JISI0TCS MCTOYHHKAMH BOJOCHAGKEHHA, OHH CTAaHOBATCH He-
3aMeHHMEIMH.
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[FopusonranvHbee BON03a00pH MOTYT MNPHMEHATHCHA TNPH
Hernly60KOM 3aJeraHuM BOJOHOCHOTO mjacra He$oJabmoif
MOILIHOCTH. 3a4acTyi0 UX HCHOJNb30BaHHE MO3BOJAET N0OHUTh-
¢ 6oJee BbIcOKOoro sadderra B 3abope BOLHL, YeM NPH HC«
NOJIb30BAHUH BEPTHKAJbHBIX BOJ03a00POB.

3a6op Boabl M3 HerJybOKO 3a/eralolHX BOJOHOCHBIX IO-
PH30HTOB HeGOJILLION MOLIHOCTH, a TaK¥Ke NOAPYCIOBHX BOJ
BO3MOMEH JyroBbIMM BOR03a00paMH, KOTOPBI€ IITHDOKO HC-
NOJb3ylTCA 32 pyfexkoM H HaXOAAT Bce HoJiee BO3pacralo-
Ilee NpYMeHeHHe B Halled cTpaHe.

B Mecrtax BBIXOJa2 BOJOHOCHBIX TOPH3OHTOB Ha HOBEpPX-
HOCTb 3a60p BOJH BO3MOXKEH yTeM YCTPOHCTBA KaNTaKHBIX
COOpYKeHHu#.

§ 48, BOJJO3ABOPHbBIE CKBAXMHDI

Bona u3 BogosaGopos mo cOOpHEIM BOJOBOJAM TpaHC-
NOpPTHPYeTCs N0 pe3epByapoB JHOO N0 MACUCTPAJIbHBIX BO-
JOBOJOB HJAH A0 BHYTPHIJOUIALOYHLIX CETel morpebuTes.
Bozosoab MOTyT TakXke 00beAHHATHCS ¢ BHYTPHIJIONLAL0Y-
HOH CeThbIO BOZONMPOBOAA, MO I'HAPABAHYECKOMY PEXKHMY MO-
Tyt ObITb HANOPHBIMH, CAMOTEYHBIMH H CAMOTEYHO-Hamop-
HBIMH,

B cxemax cHpoHHOro BOmo3abopa HCHONb3YIOTCS BOJO-
BOZAK ocoforo Buga — cHdoHHBle cOOpHEIe. CXeMbl COOPHEIX
BOJOBOJIOB B II1aHe BeCbMa pasHoOGpasHbl [1HHefiHble (TY-
NHKOBbIE), KOMblEeBble H NapHBIe], TaK KaK 3aBHCAT OT pas-
MelueHuss Bojo3afopoB, COODHHIX pes3epByapoB, KaTeropuH
HaJleXXHOCTH NOJavd BoAb U T. . HauGonee pacnpocrpane-
Hbl JHHeH#HHE CXeMbl BOMLOBOJOB, KOTODBIE NMPOEKTUPYIOTCS
B OJIHY WU HecKoJibKo HUTOK (puc. VII 2). Bo3aMOXHBI KOJb-
nesble (puc. VIL.3) u mapube cxemsl (puc. VII.4) pacnoJo-
XeHHuss COODHBIX BOAOBOZOB. BHGOp cXeMBbl NPOHU3BOAAT Ha
OCHOBAaHUH TE€XHHKO-3KOHOMHYECKOTO CPABHEHHS BapHaHTOB,

[Ipu Goawwiofl aauHe COOPHEIX BOLOBOAOB M GOJLIIOM
KOJHYeCTBE CKBaXKHH HHOrJAa Iejecoo6pasHo NOAKIIOYATH
BOJOBOABI K HECKOJbKHM COODHBIM pe3epByapaM (B 3aBH-
CHMOCTH OT MEeCTOpacCIIONIOXKEeHHUA NOTpebuTenell BOAL! 110 OT-
HOIIEHHIO K CTBOPY BOJ03aGopa).

CxeMa TpPaHCTOPTHDOBAHHA BOJKI 3aBHCHT OT cHocofa
ee noayvyeHus. HaubGonpmee pacnpocTpaHeHHe IOJYYHAU
HaopHbie cOOPHble BOJOBOAB!, YTO BHI3BAHO UCIIOJIb30BAHU-
€M CKBasKMHHHIX CHCTE€M, OBODYIOBAHHBIX MOTIPYKHHEIMH
Hacocamu. CaMoTeyHble CHCTEMBl COOPHBIX BOJXOBONOB IpH-
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MeHSIOTCSA NPH 3a6ope BOLH H3 KaNTameHd, caMOH3auBalo-
IIUXCS CKBAXKKH, a TaKXKe H3 CKBaXKHH, 060PyA0BAHHKIX HA-
COCHBIMH YCTAHOBKaMH uaM 3paudramu. [IpenmyliecTBO
5THX CHCTEM 3aK/II0YaeTcCss B BO3MOXHOCTH HCIOJAbL30BaHHA
GesHanopHbix Tpy6. Ilpu moxaue BoABI H3 BOZOCGOPHBIX
COOpPY¥KeHHH B CaMOTEeYyHYI0 ceThb pafoTa KaxkaoH HacocHOH
CTAHUWH HE 3aBHCHT OT pabOTH APYTHX ¥ MOXKeT GHITh OTpe-
TyJHUpPOBaHA B 3aBHCHMOCTH OT NPOH3BOAUTENBHOCTH CKBa-
HKHHBL.

B ycnoBHAX mepeceyeHHOH MECTHOCTH, KOTJa TPaCCHPOB-
Ka CaMOTeYHBIX BOJOBOJOB Ha BCEM MPOTSXKEHHH BCJAEJCT-
BHe 3HAYHUTEJbHBIX 3aTayOIeHUN MOXeT 0Ka3aThCsl SKOHOMH-
yeCKH HenenecooOpasHoH, NPHMEHSIOTCH CaMOTEYHO-HAIOP-
Hble BOJOBOLHI.

Cudonnsle c60pHble BOZOBOAL OOGBIYHO YCTAaHABIAHBAKOT-
cs Ha BOA03afopax ¢ ypOBHEM MOJ3EMHBIX BOJ, HAXOAAIIHK-
cs Ha ray6uHe 5—8 M oT noBepxHocTH. [T0 cXeme KOHIIEBO-
ro ycrpoficTBa CHQOHHble COOpHbIE BOAOBOAB MOTYT OHTH
co cBoBonHbpiM wusauBoM (puc. VIL5, a); ¢ usnusoM noj
ypoBeHb Boabl (puc. VILS, 6); ¢ 3aKpBITHIM BaKyyM-KOTJIOM
(puc. VII.5, 8) u ¢ BAKyyM-KOTJIOM, COOOIIAIOIIUMCS C ATMO-
chepoit (puc. VILS5, 2).

ITo cxeMe 3apanku cugoHHLIE BOLOBOAK OOLIYHO MpHMeE-
HAIOTCA C BaKyyM-HACOCaMH.

3abop NOA3eMHLIX BOJ C MOMOINBI0 6YPOBEIX CKBaXHH
ABaAseTcsa Hanbosiee pacIPOCTPAHEHHBIM CIOCOG0OM B IpaK-
THKe BOJOCHAGXKeHHs, TAK KaK OTJHYaercs YHHBepCa/bHO-
CThI0 W TeXHHYeCKUM CcoBeplIeHCTBOM. BogosabopHble
CKBaXHHbl HCIIOJNbL3YIOTCA B IIMPOKOM JHanasoHe TayOuH
3aJjieradug mojaseMuslx sog — oT 10 go 1000 M u Gouee.

BonosaGopHas cKBaXXHHa B CBsI3W C TpeboBaHHSAMHU OY-
peHus u reosorur (puc. VIL.6) uMeer TesecKOnu4ecKyw KOH-
cTpykumio. Camast HHXKHSS 4YaCTb CKBAXUHBI CJAYKHT OT-
cToOHHMKOM. Hax OTCTORHHKOM HaXOAHUTCS BOZONpHEMHAHA
YacTh CKBAXKHHBI — GHUABTP, Yepe3 KOTOPHIH BOAa H3 BOJO-
HOCHOTO IjTacTa Ionanaer B paGouyio 30HY CKBAaXKHHH. Bui-
le BOJAONPHEMHOH 4acTH CKBAaXUHbI pacmoaaraloTcss KOJOH-
Hhl 5KCOJIYaTaNHOHHKHX H 06CaZHBIX TPYG6, KOTOpLE, C OAHOH
CTOPOHBI, YAEpPXKHBAKOT CTEHKH CKBaXHHB OT OOpylleHud,
a ¢ Apyrofl — cJay¥XKar AJs pas3MelleHHs B HHUX BOLONOAbEM-
HbX Tpy6 M Hacoca. Hapm skcmmyarauuoHHO# KOJTOHHOH Ha-
XOAUTCS KOHAYKTOD, KOTOPBI# 3ajaeT HalpasjeHHe IPOXO-
AAueft yepes Hero Tpybe npu OGypeHHH. BOKpyr KOHAZYKTO-
pa ycTpaumpaercss I[EMEHTHBIH HJAM TJAHHAHBIH 3aMOK,
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Puc. VI1.2. Cxemst aunetinotx (Tynuxossix) cboproix sodoeo0os

I u Il — quHefinoe pacnonoXkeHHe BOAO3aGOPHEIX COOPYXKeHHA Opu pac-
MOJOXKeHHH COOPHOrO y3jda COOTBETCTBEHHO KOHUEBOM H LIEHTDAJ/bHOM;
Il — nnomwaluoe (X) ¥ KoJbleBoe (e) pacmojnoxerue Bofosabopa; a—
B OJHY HHTKY; 6 — B JBe HHTKH; 8 — B TPH HHTKH; 2 — B 4eThIpe HHTKH;
1 — Bono3abop; 2 — cO0pHEle BOXOBOAH; & — cﬁopﬂbm y3ea

3aIMILAIONHA BOAOHOCHBIA TOPHU3OHT OT 3arpsi3HeHH#, mo-
NafamolHX ¢ TOBEPXHOCTH uepe3 3aTpyOHOE NPOCTPAHCTBO
o6cagHnXx TpyG. BepxHfif uacTh CKBa*KHHB HAa3bBAETCH
YCThEM HJIH OroJIOBKOM, OrOJIOBOK B 3aBHCHMOCTH OT 3aray6-
JeHHS] MOXEeT pacmoJaraTthbCsl KaK B IaBHJIbOHE, TaK H B KO-
JIOAille, TAe PachmoJaraercs MexaHHWYecKOe H 3JEKTPHUYeCKoe
obopynoBanue,

YcTpoicTBO CKBaKHH. YCTPOHCTBO OypOBHIX CKBaXKHH
3aBHCHT OT BHAA BOJOHOCHBIX NOPOX HAaJL BOLOHOCHHIMH TO=
pH30oHTaMH, IMIyOHHB HX 3aJeraHud, Buaa Ipol6ypHBaeMbIX
NOpOJ, HX aUPEeCCHBHOCTH, QHAMeTpa CKBAXKHHBLI H crnocoba
Oypenus, Bypenne cKkBaXXKHH Ha BOLY OCYIIeCTBJSIeTCS Ipe-
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Puc. VI1.3. Cxenot xonsyeseix cboprstx 808080308

a B 0 — JRHERHOE DACMON0XKeHHe BOA03aBOPHLIX COOPYXKEHHA NpH pac-
NONOXCHHH COOPHOrO y3/ia COOTBETCTBEHHO KOHLEBOM M HEHTPATbHOM;
& — KOJIbLIEBOE DaclOJIOXKEHHEe BOM03a6OPHBIX COOPYKEHHH; & — mIomas-
HOe DAacIio/NIoXKeHHe BOLO3aGOPHBIX COOPYXKEHHH

1 — Box03a6opel; 2 — cOOpHBIE BOZOBOAMB, 3 — 3aABHIKKH, 4 — c6opHEI
y3en

a) / 6) !
QV j 3 ? 2
Puc. V114, Cxens napnotx c6oproix 600080008

a ¥ 6 — pacrnonoxenre cOOPHOro yaja COOTBETCTBEHHO KGHIEBOE H [EeH-
TpanpHOE

1 — Bonmo3sabopsl; 2 — c6opHEIe BONOBOAK; 3 — COOPHHI y3es

HMYIIECTBEHHO JABYyMs CHOCO0aMu: yaapHO-KaHATHBIM H poO-
TODHBIM (BpalllaTeJbHBIM ).

YnaprO-Ka@HATHBIE CHOCO6 IPUMEHSAOT NpH OypeHHH
CKBaXXMH Ha riy6uny no 100—150 M B CJIOXKHBIX T'HAPOreo-
JIOTHYECKHX YCJIOBHAX B TBEPABIX H DHIXJBIX NOPOAAX; CTEH-
KM CKBaXXHH KpenAT TpyOaMH HelpephBHO IO Mepe yray6-
Jienus 3abos.
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Puc. VIL5. Cxembl KOHUEBBLX YCTPOLCTE CUGOHHBIX AurU

1 — mbesoMeTpuyeckas JauHHs; 2 — COOpHBIE pe3epByap; J — Bakyym-
KoTell; 4 — HeHTpoBexHblll Hacoc; § — BakyyM-Hacoc; 6 — BaKyyM-Ko-
Ted, coobumanmuiica ¢ arMocdepoit (TpyfuaTas HacocHas CTaHuud); 7 —
norpyxuoH# Hacoc

BpamarensHoe 6ypeHHe 0 XapakTepy yraybaeHusa IOA-
pasjeasiercd Ha GypeHue KOJBLEBHIM M CIJIOWIHEIM 3a6oewm.
BypeHne xkonableBeM 3a6oeM HasblBaeTc KOJIOHKOBHIM,
a ciIoWHEM 3a6oeM — poTopHBIM. [Jo cmocoby nonadn npo-
MBIBOYHOH XHAKOCTH H HaNpaBJeHHI0 UMPKYJIALHH ee
B ckBaxuHe npH OypeHHH, a TakXe IO yCJOBHSIM BHIHOCA
U3 CKBaXXHHBl pasMe/bueHHBIX NOPOJ POoTOpHOEe OypeHue Je-
JUTCA Ha IBa BHJA: C NpsAMOH u O6paTHOH NPOMBLIBKOH.

Cnoco6 mpOMBIBKHM 3aBHCHT OT BHAA NPOXOJHMBLIX IPYH-
TOB. B KauecTBe IPOMBIBHEIX PACTBOPOB B OCHOBHOM HCIOJIb-
3yI0TCsS BOLa WM IJIMHHCTHE pacTBophl. [loMumMoO yxa3aH-
HBIX MOTYT HCIOJAb30BATbCS M ApYrHe cnocobul OypeHusi: pe-
AKTHBHO-TYDOHHHbIH,  KOMOMHHDOBaHHHIH.  KOJOHKOBHH
CIoco6 npHMeHsdeTCd B CKAJbHBIX MOPOAAX IJSA CKBAarKWH
anamerpom 0 200 mm. [n1st 6ypeHHs CKBaXXHH NUaMETPOM
ceuiiie 1000 MM m ray6uHolt Gonee 200M pexoMeHIyercs
peakTHBHO-TYpOHHHEIA cnoco6. KoMGUHUPOBaHHHI crnocob
(ynapHO-KaHAaTHBIH H POTODHBIH) HCIOJB3yeTcsa nas Oype-
HUs CKBAXMH IJIyOuHOH cBbiie 150 M B CJIOXKHKIX THIPOreO-
JIOTMYECKHX YCAOBHAX NPH 4YepPelOBaHUM BOJOHOCHHIX H He-
IIPOHHIaEMHKIX MMOPOLL.

[Ipu BHIGOpe cmoco6a GypeHHsl YYUTHIBAIOTCS He TOJBKO
TEXHOAOTHYHOCTL MeTONa H CKOPOCTb MPOXOAKH, HO H obec-
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Puc. VI1.6. Bodosabopras cxeamu- 7
Ha

1 — GuabTp CKBaWHHB; 2 — 9Kc-
N1yaTauHoHHAs KOJOHHA TPY6; 3 —
KOJIOHHA OfcafHuiX TpY6; 4 — KoH-
LYKTOD; & — NEMeHTHHH WAH rauHsA-
HBlll 3aMOK; 6 -— ycThe CKB2XKHHE
(oronoBoK); 7 — maBHABOH  (mia-
Tep); &8 — Hacocuble (BogomOABEM-
Hbie) Tpybu; 9 — macoc ¢ morpy-
HBIM  9JIeKTpoABHrateneM; IO -— oft-
CTOMHHK; [/ — cTaTHYeCKHH ypoBeHb
TPYHTOBBIX BOJ,

NeYeHHe YCJOBHH, TapasTHPYIOMUX MUHHMAJbHYIO Zedop-
MalUHIo NOpox B NpH3aboiiHOH 30He.

CkBaxxXuHa J0JKHA 6bITh TakoH, yTobnl ob6ecneyuBanach
JIOJTOBEYHOCTb M 3aINHINEHHOCTh 3KCIIyaTallHOHHOTO BOJO-
HOCHOI'O TOPDHM30HTA OT NPOHUKAHUS 3arps3HeHHll ¢ NOBepXHO-
CTH 3eMJIH K NPHTOKA BOXBI M3 Bhile/eXanl¥ux BOJOHOCHHX
ropusonToB. [Ipocrefilias cxema KOHCTpYKUHUK OYpOBOH mpu-
BeneHa Ha puc. VIL.7. Ckpaxuna Kpenurcs o6cajHbIMU TPY-
6amu /. OHa omyckaeTcss N0 BepXHe#l IpaHulbl 3ajeraHus
BOJOHOCHBIX mopon 6. B o6cannyio Tpyby onyckaercs Tpy6a
MeHbIIero nuaMerpa 2, koropas sarny6nasercs B HOACTHJA-
IOLIKE BOJOHENpOHHIaeMblll ¢10i. 3ateM B Tpyby 2 npu mo-
MOIIH ILITAHIH CO CHeLHaJbHBIM 3aMKOM 4 ollyckKaetcd
buasTp 3, mocie uero Tpy6a 2 ypajasiercs, a 3a3op 5 MeXAy
CTeHKaMH (PuAbTPOBOH H 0GcalHOH TpyOr repMeTH3UpyeTCs.
[Ipn Gonwvmo# raybuHe ckBaXHH (B 3aBHCHMOCTH OT CIIO-
coba 6ypeHusi) QOCTHYb TpebyeMO# OTMeTKH 06canHO# Tpy-
6ofi ofHOTO fHameTpa He ymaercs. B stom cayuae B o6can-
Hyio Tpy6y nuamerpoM d; (puc. VILS8, a), nocrurwyio ray-
OHHBL Ay, OnycKaeTcs apyras Tpy6a MeHbUIEro fuamerpa do,
Kotopas saraybasercs Ha raybury hy. 3aray6iaeHue TpyOu
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Puc. VII'7. Cxema 6yposoil ckea- Puc. VII 8. Cxena 6yposoll cxea-
CUHBL NPU MANBLX 2AYOUHAX ocunbL npu Boabuiux erybunax

a — IO YCTaHOBKM GuJbTpa; 6—

nocJe yCTaHOBKH (HJABTpA

ompene/nsieTcsl, HCXOAS H3 CONPOTHBJEHHS MNOPOXL €e IIpo-
JBHXXEHHI0O ¥ TeXHOJOTHYecKHX coobGpaxkeHu#. [1yTb, npo#-
LEHHBIA KOJOHHOH o6cajnHuX TpyO ONHOro nuaMerpd, Hasml-
BaeTcsd BHIXOZOM KOJOHHBL []anbHelillee yray6JjeHHe cKBa-
¥KHHBI JOCTHraeTcs ¢ NOMOINBI0 o6canHuBX TpyO MeHbUIEro
nuaMerpa ds u T. 1. Pasuupa MexXay nuameTpaMu npeibiay-
Wel H nocneaylomed KonoHH obcafHux Tpy6 noJKHA OBITH
He MeHee 50 MM. BrIXOX KOJIOHHH 3aBHCHUT OT I'PaHyJjioMeT-
PHYEeCcKOro cocraBa nopoas H crnocoba 6ypenusa. Ilpm ymap-
HO-KaHaTHOM cnocobe OH cocrasasgeT 30—50 M u JquLIb 144
ycToAunBEX nopox Moxer moctuub 70—100 M. [Ipu porop-
HOM OypeHuH BHIXOR yBenHuusaercd xo 300—500 M, uro
SHAUHTENBHO yNPOLIaeT KOHCTPYKIUHIO CKBAaXKHMHBI, COKpamia-
eT pacxoj Tpyb u yckopsier mpouecc OypeHHs.

[Ipu TeneckonmyeckOM ycTPOHCTBE CKBAXKHHBI € HeEJbIO
9KOHOMHM 00canHblXx TPyO NPOH3BONHTCA 06pe3Ka BHYTpPeH-
HHX KOJOHH Tpy6 (puc. VIL.8, 6). Bepxguit 06pes obcamuoft
TPyOnl, OcTamomelcs B CKBAaXXHHe, NOJXKEeH HaXOLHTbCS BHI-
ure 6amMaka NpeiblAyinell KOJOHHH He MeHee yeM Ha 3 M.
KosbneBoit 3a30p MexXay ocTaBLIeicss YacThbiO KOJOHHK BHI-
pe3aHHHX Tpy6 H NpefbAywiell KOJOHHOH oOGcamHHIX TPYy6
LeMEHTHPYIOT MO0 3afeNbIBAIOT yCTPaUBas CalbHHK.

[Tpn NpOXOXAEHHH CKBAaXKHHOH ABYX BONOHOCHHX TOpH-
30HTOB BepXHHHA, KOTOpPHH He 3KCIAyaTHpyeTcs, HEOGXOLH-
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