JIaHHBIN (haii1 IPECTABICH UCKIIOUYUTEILHO B
O3HAKOMMTEJIbHBIX LEIAX.

YBaxxaeMbIi YUTATEIIb!

Eciiu BBl CKOIIMPYETE NAaHHBIM (hawll,

Bb1 10JDKHBI HE3aMEJIUTENIBHO YIAIUTD €0
cpa3y Mocje 03HAKOMJICHUS C COACPKAHUEM.
Konupys 1 coxpaHsis ero Bel npuHUMaeTe Ha ceOsl
BCIO OTBETCTBEHHOCTb, COTJIACHO JECUCTBYIOILIEMY
MEXKIYHAPOAHOMY 3aKOHOIATEIILCTBY .

Bce aBTOpcKue nmpaBa Ha JaHHBIN (hakl
COXPaHSIOTCS 3a MPABO00JIaIaTEIIEM.

JIro00€e KOMMEPUYECKOE U MHOE MCII0JIb30BAHUE
KpOME IPEIBAPUTEIBHOTO O3HAKOMJICHUS
3aIPEILECHO.

[IyOnukauus JaHHOTO JJOKYMEHTA HE MPECIeayeT
HUKAKOU KOMMEPUYECKOU BBIT0Ibl. HO Takue
JOKYMEHTBI CIIOCOOCTBYIOT OBICTPEULLIEMY
npo(heCCUOHATBHOMY U IYXOBHOMY POCTY
YUTATEJICH U SABJISIFOTCSA PEKJIaMOX OyMaKHbIX
M3JIaHUU TaKUX JJOKYMEHTOB.



M.A. Gomos
N.A. KBuTKa
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NMpepucnoBue

CucreMa BoIOCHabGXeHUs NPEACTABISET COO0I KOMILIEKC COOpy-
KEHM, obecrieunBaroUux 100bIBaHNE, KOHIULIMOHUPOBAHUE U T10-
Ja4dy BOIBI ITIOTPEOUTENSIM B HEOOXOIMMBIX KOJUYECTBAX U COOTBET-
CTBYIOLIETO KayecTBa ¢ cobogeHneM TpeOOBaHUN HALEKHOCTH.

KoHauuuoHupoBaHue BOALI MTpeACTaBsieT coboi KoMILeke ¢Gu-
3UYECKUX, XUMUYECKUX U OUONOTrMYECKHUX METOLOB U3MEHEHUS €€
MepBOHAYAJILHOTO cocTaBa. I1oJ KOHAMLIMOHUPOBAHUEM BOMABI MO-
HUMAIOT HE TOJIbKO €€ OYUCTKY OT psila HEXENATEJIbHBIX U BPEAHBIX
TpUMeECEei, HO M YJIyYIlIEHUE MPUPOAHBIX CBOUCTB NyTeM oboraiiie-
HUSI ee HeIOCTAIOIIUMU UHTPEeIUEHTAMU.

AKTYaJIbHOCTb M3HAHUSI JAHHOrO YYeOHMKa TMOATBEPXKIAETCS
pa3BUTUEM HAYYHO-TEXHUUYECKOro OOeCICUEHUs] MO peamu3aliiu
ITporpammebl «PedopMupoBaHue U MOAEPHU3ALUS XUJIHUITHO-KOM-
MYHaJIBHOTO KoMIulekca P®», yTBepXKIeHHONH MOCTAaHOBJIEHUEM
IIpaButenscta PO,

B y4eOGHMKe U3T0XEHBI COBPEMEHHBIE METOIBI TOOBIBAHUS, KOH~
JUIIMOHUPOBAHUS M TPAHCITOPTUPOBAHUS BOABI, MpeaHa3HAYCHHON
JUTS LIesied XO3s1CTBEHHO-TTUTLEBOTO BOJIOCHAOXEHMST KPYITHBIX M Ma-
JIBIX HaceJIeHHBIX MYHKTOB, BKJIIOYAS CEJIbCKOXO03sIicTBeHHbIe. On-
peneneHHOEe BHUMaHUEe YAEJIEeHO 3KOJOTUYECKUM MpobjieMaM CHcC-
TEM BOOOCHAOXEHUS, palilMOHAJIbHOMY MCIOJIb30BAHNIO MMUTHEBOI
BOIbI, MEPOTIPUSTUSM O OXpaHe BOIHBIX MCTOYHUKOB. OCOOEeHHO-
CTU CUCTEM MPOMBIIUIEHHOTO BOOJOCHAOXeHUS B ydeOHUKE He pac-
CMaTpUBAIOTCS, TaK KaK OHU OTHECEHBI K CAMOCTOSATEILHOMY KYpCY.

Bce MHOroo6pasue BOMPOCOB IMPHU BBICOKOM YPOBHE Pa3BUTHS
TEXHUKW BOTOCHAOXEHUST HEBO3MOXHO M3JTOXUThL B YUeOHUKE C Ke-
JIAaEMOI1 CTETEeHbIO JeTaau3alUu. YKa3aHHBINH HEJOCTATOK KOMIIEH-
CUPYETCSI UMEIOIMMHCS YY€OHBIMU MOCOOUAMHU U HEOOXOOUMOM
CTIpaBOYHOM nuTepaTypoii. C IpueMaeMoif MOJTHOTONH pacCMOTPEHBI
MPUHLMTTHATBHBIE BOMPOCHI BOJIOCHAOXEHUS U TIPUBEIEHBI CBEIE-
HUSI, OTBEYAIOILIHE M0 COAEPXKAHUIO U 0OBEMY TIpOTpaMMe AUCITUI -
JuHbl «BogocHabxeHue» mis crennanbHocTd 2912 «BogocHabxe-
HHE 1 BOLOOTBEIEHUEY.

ABTOpPBI CUMTAIOT CBOUM JOJTOM BBIpa3UTh MPU3HATEIbHOCTD
3aMecTuTeo aupekropa CorossogokaHannpoekra E.H. XKuposy
U 3aBenyiloineit kadpenpoit «KoMMyHanpHOe M MPOMBIIIJIEHHOE
BOJXOCHabOXeHHEe» MOCKOBCKOTO MHCTUTYTa KOMMYHaJIBHOTO XO-
3giicTBa M ctpouTteanscTBa M. M. ITaBnuHOBOI 3a LleHHbIE COBETHI
¥ 3aMEUYaHUsl, CAEeJaHHBIE ITPU MOATOTOBKE PYKOITMCU K U3MAHUIO.
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BBepeHue

Bcs xu3HeneaTebHOCTD YeIOBEKa CBSI3aHAa C MCIIOJb30BaHHEM
BOJIBI, TIOTPEOHOCTL B KOTOPOil Bce Bo3pacTaeTr. OnHOI M3 OCHOB-
HBIX 331a4 BOIOCHAOXeHUS ABIsIeTCST obecrieyeHne HacejeHUs BO-
JI0¥i, OTBEYAIOLIEN OMpeneNIeHHBIM CAHUTaPHO-TUTUEHNUECKUM Tpe-
GOBaHUSIM.

B coBpeMEHHBIX YCJIOBUSIX MHOTOYMCIEHHBIM TOTPEOUTENSIM
HeoOXxooMMa BoJa pa3MUHOTO KadecTBa. Poct BomomnoTpebieHuUst
MPUBEN BO BCEM MHUpPE K €€ KOJTWYECTBEHHOMY U KaYeCTBEHHOMY
nedpuunty. ITo3ToMy K pellIeHUIO 3a1a4 BogocHa0XeHust TpebyeT-
CST KOMIUIEKCHBII MOAX0M, NpeayCMaTpUBAIOIINNI UHTEPECHl pa3-
JIMYHBIX TPYMIT TIOTPeOUTENEH BOABI, pAllHOHATILHOE €€ UCITOJb30-
BaHME C YUYETOM 3KOJOTMYECKHUX aCTeKTOB H T. .

TlepBble cBeOEHMST O IPUMEHEHWM BOIBI IS Lieseit BomocHaoXe-
HUS TIOTyYEHBI U3 apXeOJIOTMYeCKUX JaHHBIX, 0OHApYyXeHHBIX B Me-
conmotamuu, Erunte, Munun, Kurae. OHM yKasbIBalOT Ha TO, UTO
yXe B TNIyOOKO#t IPpeBHOCTH YEJIOBEYECTBO CO3AABANI0 CUCTEMBI BOJIO-
CHaOXeHUs, XOTs 1 0e3 JOCTaTOYHBIX Ha TO 3HaHMii. [IepBhle Bomo-
TMIPOBOJAHBIE CUCTEMBI OBIJIM TTOCTPOEHHl B YpapTy (Ha TeppUTOPUU
coBpeMeHHoI ApMeHun) B VIII--VII BB. no H.3. JanbHeiiiiee pa3su-
THE CUCTEMBbI BOJOCHAOXKEHUS TOJNYYHIIM B MIEPUOM TPEKO-PUMCKOiL
uusunu3auuu (ot 100 getr no H.3. 10 kKoHua II B. H.3.), Koraa ObITH
3aJI0XKEHBI TIPUHIIMITBI CO3MaHUS TIEHTPAITM30BAHHBIX CUCTEM BOAO-~
CHaOxeHus. Havasio cTponTe/IbCTBa LIEHTPAITM30BAHHBIX TOPOACKUX
cucteM BonocHaOxeHust otHocurcs K XII—XIII BB. Hekoropeie u3
HUX coxpaHuiuchk Ha Tepputopun 6eiBiero CCCP (Cpenusist Aszus,
Kpoeim, HoBropoa u anp.). OqgHako Hamo UMETh B BHIY, YTO OHM SIB-
JISTIOTCS JINIIB TTPOOOPA30M COBPEMEHHBIX LIEHTPATM30BAHHBIX BOIO-
MMPOBOJIOB.

OOGBIYHBIM CITOCOOOM BOJIOCHAGXKEHUSI POCCUHCKNX TOPOJOB SIB-
JIIIOCH IMOJTydeHWe BOABI U3 MOBEPXHOCTHBIX UCTOUHHUKOB, BOJIU3U
KOTOPBIX CTPOUJNCH TOPOJIA, WU U3 KONOXUEB U NMPYAOB, BBIPHI-
TBIX B MECTax C OOUJIBbHBIMU MOA3EMHBIMU Bogamu. IIpu u3bIcKa-
HUU UCTOYHUKOB HapsAy C XO3AWCTBEHHBIMH LEHSIMU YYUTHIBA-
Jlach MOTPeOGHOCTH TMOJYYeHUsT BOIBI NIpH o6opoHe ropoxaa. Ilep-
BBII CAMOTEYHBIN BOJONPOBOA OBLT MMOCTpOEH IS MOCKOBCKOTO
Kpemisa B 1492 r. T'oOBHBIM COOpYyXeHHMEM ero cCiyxuia Apce-
HanpHas (panee CobaknHa) GalrHs, Tie HaXOAUJICS POIHUK.

B npoMplnieHHBIX 1IEHTPATU30BaHHbIX BoxornpoBoaax XVIII B.
BIIEPBBIE CTaJId MPUMEHATLCSA CIIEIMalIbHbIe BOO03a00PHbBIE U BOIO-
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pacnpelenuTeabHble coopyxeHHsl. OCHOBOIMOJIOXHNKAMH BOAOTIPO-
BOJIHOTO Jiesia ObUTM 3HaMeHuTHIN pycckuit TeriotexHuk U.H. Tlon-
3yHOB M OIWH U3 MNepBeix ruapoTexHukos Poccun K.J. dponos.
Bomnpocamu BomocHabxeHust ropHoOro aena 3anumaicst M.B. Jlomo-
HOCOB.

B xonue XVIII B. Havanock cTpOUTENBCTBO MBITHMLIMHCKOTO
POIHUKOBOTO BOAOMNpPOBOAA IS CHAOXEHUS BOAOW T. MOCKBBI.
B nanpHeiileM 3TOT BOOONPOBOJ HECKOJIBKO pa3 pEKOHCTPYUPOBAJI-
¢ W OKOHYaTeJIbHO Obl1 moctpoeH B 1858 r. mo mpoekry
A.W. denbBura. Bo Bropoii nososuHe XIX B. BomonpoBoabl ObLIH
nioctpoeHbl B CaHkT-Tletep6ypre, Kazanu, Hosouepkaccke, fApo-
cnasne u apyrux ropoaax. K kouuy XIX B. B Poccuu yxxe 6nu1 Ha-
KOTUICH OOJIBILION OITBIT HE TOJIBKO CTPOMUTEJILCTBA, HO U DKCIUIyaTa-
LIMM TTPOMBIIIJIEHHBIX BOIOITPOBOAOB.

Crettuduka KIIMMaTUUECKUX YeiloBuil Poccuu qukToBana HeoO-
XOIUMOCTb TIOMCKA OTEUECTBEHHBIX HHXXEHEPHBIX pellleHUH, OTanY-
HBIX OT MONOOHBIX peuleHWit ctpaH EBpormbl. brmaromaps atomy
BCJIEZI 32 BOAONpPOBOAAMU B cpelnHel nmoioce Poccuu mossBUNUCH
HaleXHble cUcTeMbl BogocHaoxeHust Ha Kpaiinem CeBepe, B Cubu-
pu u Ha [TansHeM Boctoke.

K 1917 r. B Poccuu nuiup yeTBepTast YacTh FOPOIOB MMeEJa BO-
jpornpoBonbl. CpenHee BomorroTpebiaeHe coctaBnsio 18—24 n/gen
B CYTKH, U Jullb B MockBe u CaHkr-IleTepOypre oHO OBIJIO 3HAYM-
TEJBHO BBIIIE. BONBIIMHCTBO HACEJICHUS MOJIB30BANIOCH BOMOH M3
YIIMYHBIX BOAOPa30OPHBIX KOJIOHOK U (poHTaHOB. BoccTaHOBIEHME
HApOIHOTO X03s¥icTBa Nocyie ['paxnaHCcKOW BOWHBI M TIOCTIEAyIOIIast
WHAYCTPUAIN3ALNS CTPAHBI BRI3BAJIM OYPHBINA POCT TOPOIOB U TO-
CEJIKOB, @ C HUMM M pa3BUTHE BOJOTMPOBOIHOTO XO3sTiicTBa. Moi-
HOCTh LIEHTPAJTM30BAHHOIO BOAOCHAOXEHUS 32 CYET PaCLIMPEHMS
M HOBOTO CTPOUTENLCTBA BOJOTIpOBOAOB K 1940 r. Bo3pocna Gonee
yeM B 10 pa3 no cpaBHenutio ¢ 1917 r. B aTot nmepuon 6wl paspa-
0oTaH M MPUHAT PSA BaXHEHIIUX HOPMATUBHBIX JOKYMEHTOB, Ha-
TIpaBJICHHBIX HA YIyYIIEHUE CAHUTAPHOTO COCTOSTHUSI UCTOYHHUKOB,
YCTaHOBJIEHBI TPeOOBaHUS K 30HAM UX CAHUTApHOM oxpaHEl. ITocie
Benukoit OreuecTBeHHOI BOMHEI B 19461960 rr. BomonpoBoabl
OBLTM BOCCTAHOBJIEHBI U IMocTpoeHs! B 580 ropomax U MHOTHX IO-
CeKax.

B roponax Poccuu nepBblie BOZOTIPOBOABI OOBITHO CTPOUIIUCH Ha
0a3e nMoa3eMHBIX UCTOYHUKOB, UTO OOYCJIOBIMBAJIOCH CTPEMITIEHUEM
K HCTOJIb30BaHUIO TOOPOKAUYECTBEHHOM BOAB M HAHECXKHON 3aliu-
LIIEHHOCTH €€ OT BHEUTHEro 3arpsA3HeHus. B mpollecce nanpHeiilne-
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TO pa3sBUTHS FOPOJOB M COOTBETCTBYIOLIErO pocTa BOAOMOTpEdIE-
HUA B OOJILIIMHCTBE CIyyaeB ObIT OCYLUECTBIIEH repexol K MMOBEPX-
HOCTHBIM MCTOUYHHUKAM, YeMy CITOCOOCTBOBAaNO TakXe BHEIpPEHHE
00J1e€ COBEPUICHHBIX TEXHOJIOTUI OYUCTKU BOMBI.

Ha py6exe 60—70-x rr. XX B. BHOBb MOSIBUIaCh TeHICHLUS
K LIHPOKOMY UCTIONB30BaHUIO TTIOA3EMHBIX UCTOUHUKOB IUIST XO3SIii-
CTBEHHO-TIUTBEBOTO BONOCHAGXEHUS. DTO GBUTO BBI3BAHO KaK YXYI-
IIEHHEM KayecTBa BOJABI B ITOBEPXHOCTHBIX MCTOYHMKAX, TaK U pac-
HIMpeHWEM THAPOTEOJIOTUUECKUX UCCIENOBaHUWiT 3aMacoB MMOa3eM-
HBIX BoA. HOBBIM KauecTBEHHBIM PE3YJbTaTOM cCJIeyeT CUUTATh
co3maHHe BOAOTPOBONOB C Pa3HOTHUIHBIMU MCTOYHUKAMU, OoJjee
HaJeXXHBIX KaK B TEXHUYECKOM, TaK U B CAHUTAPHO-2MUIEMHAOIOTH~-
YeCKOM OTHOIIEHUH.

B cBA3M ¢ 3arpsA3HeHUEeM U UCTOLIEHUEM MHOTUX MCTOYHUKOB
BOJOCHAOXCHUS B HACTOsIIIEE BpeMS YBeJMUEHHE MOUIHOCTH BO-
JIOTIPOBOIOB 332 CYET HOBOTO CTPOMUTENBCTBA TpeOyeT OONBIINX Ka-
NMUTaNbHBIX 3aTpaT. [ToaToMy ocoboe BHUMaHUE NOJXHO OBITh
yJieJIEHO ONTUMM3ALUH BOJOIOJB30BAHUSI U COKpalllEHUIO TIOTEPD
BOJIBI.

Pa3zBuTiie MPOMBIIIIEHHOCTA U CEMBbCKOXO3THCTBEHHOTO MIPOU3-
BOJICTBA, KOMMYHAJILHOTO X0O3SCTBAa TOPOJIOB M TOCEKOB, POCT BO~
JOTIOTPEONCHUSI, UCTTOTB30BaAHUE MPUOPEKHBIX BOJOOXPAHHEIX TTO-
JIoC, pacmnaiiuka ToiiM, mpUMeHeHWe SIIOXMMUKATOB W HapylleHHe
MPaBWI UX XpaHEHUSI, OTCYTCTBHE HEOOXOOMMOrO TIPaBOBOIO M KO-
HOMHYECKOro MEXaHW3MOB yIpaBJeHUSI BOOJHBIMU pecypcaMyu IO
6acceifHOBOMY MPUHLIMITY M JIp. IPUBOASIT K PE3KOMY ODOCTPEHHIO
IKOJIOTMYECKON 0OCTAHOBKH W YXYALIEHUIO YCJIOBUH XH3HU Hace-
JICHHUS.

PemeHue npo6ieM OYNCTKU MTPUPOTHBIX M CTOYHBIX BOJI 3aKJTIO-
yaeTcsl B pa3paboTKe M LIMPOKOM BHEAPEHUHU B NMPAKTUKY HOBBIX
HageXHbIX, 3¢ GEKTUBHBIX M BHICOKOOKOHOMMWYHBIX TEXHOJIOTHYEC~
KMX MPOLIECCOB, KOHCTPYKLUM COOPYXeHU, YCTAHOBOK U armapa-
toB. IlInpokoe BHeapeHUEe BBIUMCIUTEILHONW TEXHUKM TTO3BOJSIET
pelraTh 3amayu MPOSKTUPOBAHUS U DKCITIyaTallMM Ha KaYeCTBEHHO
HOBOM YpOBHE, obecrneynBalouieM TpeOGOBaAaHHUS KOHOMHYHOCTH
Y HAJIeXXHOCTHU CUCTEM BOJOCHAOXEHMUSI.

CnenyeT OTMETUTDH, YTO JUIST PEINEHUST HAYUHBIX U MHXEHEep-
HBIX 331aY BOAOTPOBOAHOM TEXHUKYW MHOTO cHeJiajlyd TaKue pyc-
ckue yueHble ¥ nHXeHepsl, kak H.I1. 3umun, H.E. 2)KykoBckuii,
K.I1. Kapenbckux, B.B. Onabaen6oprep 1 ap. MHorue 3anaqu Te-
OpHH UM TIPAKTUKU BOJOCHAOXEHUS PEUIUIN COBETCKUE YUYEHBIE
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H.H. A6pamos, C.X. Azepbep, M.M. Auapusauwen, 1.D. Anenb-
uuH, ®.M. boueBep, H.H. I'enuen, B.A. Knauko, B.T". JloGaues,
H.T. Manumesckuit, JI.®. Mournun, I''AI. Hukomangse u np.
bonbioit Bknang B pa3BUTHE TEOPUU M TIPAKTHUKH BOJOCHAOXEHMUS
BHocatr MIYIT «MocBogokanan», HHWUHWU BOITEO, HHUHU
KBOB, AKX uM. K.[. Ilamduiropa 1 MHOrHe Apyrue orpacie-
BbI€ U y4eOHbIE HHCTHUTYTHI.



Pazpnen 1. UcToyHnkn BoaocHabxeHusa

1.1. NMpupoaHbie BoaHbIE pecypcCbl U UX
ucnonb30BaHUe Ang uenein BoJOCHaOXeHUs

BomocHaGxxeHue 0asupyercs Ha MCMOJB30BAHUU NMPUPOJHOTO
CBIpbSI — BOJBI.

OleHKa U TIPOrHO3 MOIIHOCTH M KauyecTBa MCTOYHUKOB BOJIO-
CHaOXeHUS SIBNISIIOTCS OTBETCTBEHHOM 3anaueil. IpaBuibHOe ee pe-
LIEHUE TapaHTUPYET MOJYYEHHWE HEOOXOAUMBIX KOJIMYECTB BOJIBI
B T€YEHHE PACCMATPUBAEMOTO Iepuoaa SKCIUTyaTallud C YYeTOM
MPEeIoaraeMoro pocTa BOAOMOTPeOIeHUS NP COOMIONEHHH Tpe-
0OBaHHUI TEXHOJOTHUYECKON M CAHUTAPHON HANlEXKHOCTH.

TpeboBaHus, MpeabIBAsIEMbIe K MTUTHEBON BOJE, peTJIAMEHTH -
poBaHbl CaulluH 2.1.4.559-96. Tpe6oBaHUA K KauyeCTBY BOJBI,
UAOyIIeit Ha TEXHOMOTUYECKHUE HYXKIBI, Ype3BbIYaiiHO pa3HoobOpa3-
Hbl. IIpu olleHKe KayecTBa BOABI B MCTOUHUKE BOJOCHAOXKEHUS
HMCIIOJIb3YETCS roCyIapCTBeHHBIN cTanaapT «McTOYHMKY LeHTpa-
JIM30BAHHOTO XO3IHCTBEHHO-ITUTheBOTO BogocHabxeHus» ('OCT
2761-84).

Ot xavecTBa BOIBI B UCTOUHUKE BO MHOTOM 3aBUCSAT YCJOBUS
3KCIUTyaTallMi KaK OYMCTHBIX COOPYXEHHH, TaK U CHUCTEM TOJaYH
U TPAHCTIOPTUPOBAHMS BOABI. Ka4ecTBO BOIBI OJIKHO COOTBETCTBO-
BaTh TPeOOBAaHUAM TMOTPEOUTENISI U TOCTUTATHCSI MHAYCTPUATBHBIMU
METOIaMH TeXHOJIOTUH €€ MOATOTOBKH.

IIpm BBIOOpE MCTOYHHMKA HEOOXomMMa OlLIEHKAa KOMIIJIEKCHOTO
UCTIOJIb30BaHUS BOIHBIX PECYPCOB BCEX BUIIOB, UMEIOIIIUXCSA B PETH-
oHe. M3 HeCKOJIbKUX adbTepPHATUBHBIX TPEANOYTEHUE OTHAETCS
TOMY MCTOYHUKY, KOTOPBIil obecrieurBaeT becriepeboiiHoe cHabxXe-
HHWE BOAOIT moTpeduTeseil Mpy MUHUMAJIBHBIX 3aTpaTax Ha ee OYr-
CTKYy W TpaHCriopThpoBaHue. IIpu 3TOM ydyHUTHIBaeTCS COXpaHEHHE
CJIOXMBILEICS 3KOJOTMYECKON CUCTEMBI ITPU OTOOPE BOJHI.

BrIOpaHHBIM UCTOYHMK BOJOCHAGXKEHUSA HEOOXOAMMO COTJIaco-
BaTh C OpraHaM¥ rocyIapCTBEHHOrO0 CAaHUTAPHOTO Haj3opa.

TpynHoctu B obecriedyeHUM MoTpebuTeseii Bogoii BO MHOTOM
BO3HUKAIOT M3-3a2 HEPABHOMEPHOCTHU pacipeesieHNs KaK BOAHBIX
pEeCypCcoB IO TEPPUTOPUU CTpPaHBI, TAK U CaMHUX MoTpeburtenei
W noJib3oBaTene Boasl. KpoMe Toro, cyliecTBeHHBI KojieGaHUsT BO
BpeMEHU 00BEMOB BOIHBIX PECYPCOB, MPUTOAHBIX IS UCIIOIB30-
BaHMUS.



3abop BOABI A Liesielt BogoCHAOXKEHUSI BO3MOXEH U3 MOBEPX-
HOCTHBIX M TIOA3EMHBIX UCTOYHHKOB.

Jlnst X039HCTBEHHO-TIMTEEBOTO BOIOCHA0XEHHS LieJIeco0OpasHO
MPUMEHSITh TTOJ3EMHBIE (0COOEHHO apTE3NaHCKUE U POTHUKOBBIE)
BOJbI, KOTOpHIE, KAaK NMPaBUjIio, UMEIOT B0JIee BbICOKME TTOKA3aTeN
KayecTBa, 4YeM BOJABI MOBepXHOCTHHIE. ECIM MOIIHOCTh BOLOHOC-
HOTO MJacTa MOA3EMHBIX BOL HEJOCTATOYHA WJIW OHU HEINPUTOIHBI
IS 1e7eil BOOOCHA0XeHMsA, TO MCITOMB3YIOT ITOBEPXHOCTHBIE MC-
ToyHUKU. Vcronb3oBanue noazeMHBIX BOJ I NMTPOU3BOICTBEH-
HBIX HYXJ HeLEeIecoobpa3Ho, ecyii HET COOTBETCTBYIONUIETO 000-
CHOBaHMA.

ITogzemHble BOJIBI OGBIYHO HE TPeOYIOT OCBETIEHHUSI M 00eCIBe-
YMUBAHMS, XapaKTePH3YIOTCS ITOCTOSTHCTBOM TEMIIEPATYPHI, CAHUTAP-
HOM HaIeXHOCTBhIO, HEOONBIIMM COAepXaHUEM OPTaAHWYECKUX Be-
IIECTB U 3HAYUTEIBHBIM KOJIMYECTBOM MUHEPAIBHBIX COJIEit.

Hab6monaeTcsa npsiMas 3aBUCUMOCTB MEXIY TIIYOMHOI 3aiera-
HUS TTOA3€MHBIX BOI M CTETIEHBIO UX MUHepanu3auuu. Ilpn Hanu-
YUHU THAPABINYECKON CBA3M MEXIY MOBEPXHOCTHBIMU U ITOA3EM-
HBIMHY BOIAaMU ITOCJEAHHE MOTYT OTJIMYATHCS MTOBBIIIEHHOW OKHC-
JISIEMOCTBIO.

XUMHUYECKHIT COCTaB MTO3eMHBIX BOA OTANYAETCS pa3HOOOpasueM.
OH orpeaensieTcs B OCHOBHOM YCJIOBUSIMU UX (OpMUpPOBaHUS, KO-
TOpBIE 3aBUCAT OT B3aMMOAEHCTBUA ¢ arMocdepoit U 3eMHOI Io-
BepxHOCThI0. Citaboe MpoTeKaHNe GUOJIOTMYECKHUX TTPOLIECCOB, OT-
CYTCTBME CBETa X CBOOOMHOTO pPacTBOPEHHOTO KHACIOpOAA TPENsT-
CTBYIOT Pa3BUTHIO PACTUTEILHOCTH M XU3HEAEATENBHOCTH BOIHBIX
OpraHu3MOB B MOA3eMHBIX Bofax. Ho omlHOBpeMeHHO C 3THM co3/a-
10TCS OJ1aTOTIPUATHBIE YCIIOBUSI Pa3BUTHS aHa9pOOHBIX MPOLIECCOB.

ITonzeMHble BOABI YAaCTO XapaKTEPUIYIOTCS 3HAYUTETBHOIM XKeCT-
KOCTBIO, ITOBBIMIEHHBIM COMIEpXKaHUEM Xejle3a, Mapraxiua, ¢ropa,
pacteopeHHBIX rasos (H,S, CO,).

ITon3zemMHBIe BOOBI MOTYT OBITh HAITOPHBIMHU M GE3HAMTOPHBIMMU.
Be3HanopHbIe BOJIBI HMEIOT CBOOOIHYIO ITOBEPXHOCTh, Ha3bIBAEMYIO
3epKaJioM TOA3eMHEBIX BoA. ECJM MOJIHOCTBIO HaChIIIEHHbIE BOIO-
HOCHBIE TJACTBl TNMEPEKPHITHI BOMOHETIPOHULAEMBIMU TPYHTAMU
U UMEIOT NThe30METPUYECKME HaIop, TO OHM Ha3bIBAIOTCSI HAMoOp-
HHIMU. [laBieHue, co3naBaeMoe HATIOPHBIMM Bomamu, GoJIblIe aT-
MocdepHoro. Ecau nmoa3zeMHbie BOIbI UMEIOT BHIXOH HAa ITOBEpX-
HOCTB, TO 00pPa3yIOTCS POIHUKH.

ITom3eMHbIe BOIBI MOTYT 3aJieTaTh B BHUIE I'PYHTOBOTO MOTOKA
€ HeNPEePBIBHBIM ABMXXEHHEM BOIbI, UMEIOILIIETO YKJIOH B HaIlpasJie-



HUM ABUXKEHUA, a4 TAKXKE B BUIe IpyHTOBOro BacceiiHa ¢ HEMOABUX-
HOIT BOIOI ¥ TOPU3OHTANIBHOI CBOGOIHON MOBEPXHOCTHIO.

ITon3eMHBIE BOABI UMEIOT CTATUYECKUI U IMHAMUYECKUHN YPOB-
Hy. CraTMyecKnit YpOBEHb — 3TO YpOBEHDb BObI B KOJIOALE IPH OT-
cyTcTBMH BogooTbopa. IIpu orGope BoLbl M3 KOJNOALA TTPOUCXOIUT
NMageHue YpoBHs. 3TOT ypoBeHb Ha3bIBaeTcsl AHaMUdYeckuM. Ilo-
HUXEHUE TUHAMHUYECKOrO YPOBHS MPOTOPLUUOHAIBLHO KOJMUYECTBY
oTKauyMBaeMoii Boabl. KosuuecTBo BOJIbI, KOTOPOE MOXET ObITh OT-
KayaHo TIPU MOHWXEHWU JUHAMWYECKOTO YPOBHS HAa 1 M, Ha3blBa-
eTcs YHEJIbHBIM 1eOUTOM. YpoBeHb BOJBI U bE30METPUYECKUE JTU-
HUH, YCTAHOBMBUIMECS BOKPYT KOJIOMLIEB MPU OTKayKe BOAbI, 06pa-
3YIOT KPUBBIE TUCTIEPCUN.

B kauecTBe MOBEPXHOCTHBLIX MCTOYHUKOB UCTIONB3YIOTCS PEKH,
BOLOXpaHUAUIIA, 03epa U Mops. [Ind pek XxapakTepHbl CE30HHBIE
KonebaHusT pacxona M KadecTa Bombl. CocTaB NMpuMeceil peuHBIX
BOJ ONpeAesisieTCs XapaKTepoM MUTaHUA peK. PasimuyaioT nosepx-
HOCTHOE U Ioa3eMHoe nutaHue. IToBepXHOCTHOE NMUTaHKUE obecrie-
YWBAETCS BBINIAICHUEM JIOXIEH, TASHUEM CHera, JeXHUKOB U T. 1I.,
a MoJ3€MHOE — TJIAaBHBIM 00pa3oM TPYHTOBbIMYM BOJIAMU (POTHUKH,
KJTIOUN).

XapakTepHBIMU OCOOEHHOCTSIMU KauyecTBa peYHOH BOIbI SIBJISI-
IOTCSl €€ OTHOCUTEJIbHO OOoJblIasi MyTHOCTh (OCOOEHHO B MEpPHUON
MMaBOJIKOB), BBICOKOE COAEePXKaHWUE OPTaHWYECKUX BelleCTB M GaKTe-
puii, 4acTo — 3HAYMUTENbHAsI LIBETHOCTh BoAbl. PeyHast Boma o6na-
JIaeT OOBIYHO OTHOCUTEBHO MAJIbIM COJIECONEPXaHWEM U, B 4YacT-
HOCTH, HEOOJBLION XXECTKOCTHIO.

HaGnonaercst onpeneneHHast 3aKOHOMEPHOCTh: Boasl pek CeBe-
pa XapakTepu3yTcd Majlol WA CpeaHEil MYTHOCTBHIO, BBICOKOM
1IBETHOCTBIO M MaJIbIM coJjiecoltepXaHueM, a pekut KOra — BBICOKOM
MYTHOCTBIO U MUHEpanu3alueii, HU3Koi LBETHOCTHIO.

CocTraB NPUPORHBIX BOI ITOCTOSTHHO M3MEHSIETCS B PE3YJIbTATE
MPOTEKAIOIIUX B HUX MPOLECCOB OKCHOIALIMM U BOCCTAHOBIICHMS,
CeIMMEHTAllMY OUCTIEPTUPOBAHHBIX U KOJJIOUIHBIX TpuUMeceit
U cojcil; NoHOOOMeHa MeXIy BOJO¥W U HOHHBIMHU OTAOXECHUSIMU;
o0orameHus: BOJ MUKPO3JIEMEHTAMU BCIACACTBUE OUOXMMHIECKUX
[POLIECCOB; CMEUIEHUST BOJl Pa3IMUHOrO MUTaHUA. B MoBepxHoOCT-
HBIX BOAOTOKAax HAOII0JaeTCsl CAMOOUYMIIEHHUE BOJHI 38 CYeT PpU3n-
YECKHUX, XUMHUECKUX U GHOJOTHYECKHUX MPOLIECCOB, YEMY CITOCO0-
CTBYIOT aspallusi, nepeMelliuBaHue, JeKaHTallusl B3Beceil, pazdas-
JIeHUue 3arpsisHeHuil B bGosblioit Macce Boabl. Ilom aeiictBueM
TIPOCTEMIINX BOJAHBLIX OPFaHW3MOB, MUKPOOOB — aHTAarOHUCTOB,
GakTepuodaros ¥ aHTHOMOTUKOB GHOJIOTHYECKOTO MPOUCXOXKIE-
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HUS, ITOJ BIUSHUEM OMOXUMHUYECKUX U OKCHIALIMOHHBIX MTPOIIeC-
COB IMOTU0AIOT NATOTEHHbIE GaKTEPUU U BUpYChl. CaMOoouHlIeHUE
BOIbI, KaK TIpaBUJIO, He 0DecrieynBacT HEOOXOAUMOTO €€ KayecTBa
JUIST IPOU3BOACTBEHHBIX U XO3AMCTBEHHO-NTUTLEeBBIX uejeil. [To-
9TOMY MpaKTHYECKU BCErma MOBEPXHOCTHAST BOJA HYXIAETCH
B KOHIMIIMOHUPOBAHWUM €€ CBOWCTB C MX J0BeIeHUEM 10 Tpebosa-
HUM noTpebureseit.

XO03gicTBEHHA JEATEAbHOCTh YEOBEKA CYLIECTBEHHO BIAUAET
Ha COCTOSTHUE BOJAOHMCTOYHHWKOB KaK B KAY€CTBEHHOM, TaK U B KO-
JNNYECTBEHHOM OTHOMeHWU. OmHUM U3 ee (PaKTopoOB sBjIAETCSH
CMBIB C CEJIbCKOXO3SIMCTBEHHBIX YTONAUN XUMUUECKUX YIOOpeHNH 1
¢6poc B BOTOEMBI HEAOCTATOUHO OUUIICHHBIX CTOYHBIX BOM M BOSI
TETIJIOBBIX M aTOMHBIX 3JIEKTPOCTAHIIWI. BCencTBue aT0ro MHTEH -
CHBHO Pa3BUBAIOTCS MJIAHKTOH M MakKpoMUTHI, BHI3BIBAIOLLIKE 3apa-
CTaHWe BOAOEMOB, IMOBBIIIEHWE LIBETHOCTU BOMABI, BOSHUKHOBEHUE
MPUBKYCOB U 3aIMaxX0B, YTO YXyALIAeT CAHUTAPHOE COCTOSTHUE BOIO-
WCTOYHUKOB.

Bona o3ep ¥ BOJOXpaHUIUII OTINYAETCS BEChbMa MaJibiM COAep-
JKAaHUEM B3BEIIEHHBIX BEUIECTB, 3HAUYUTEIbHON 1IBETHOCTHIO, O0Ib-
HIOW OKMCISIEMOCTHIO, HAIMYMEM TIJIAHKTOHA B JieTHee Bpems. Cre-
MeHb MUHEpPaIHU3alMuu 03epHOIT BOIBI BEChbMA pa3jUyHa.

Mopckast Boaa, coaepxalias, Kak u3BecTHO, OONbIIoe KO-
YeCTBO MUHEpAJbHBIX conel, 061a1aeT OTHOCUTENBHO HEBBICO-
Ko# XecTKocTblo. Ee MpUMEHSIOT B NMPOU3BOACTBEHHOM BOJO-
CHaOXEHHUU AN OXJIAXICHUsI, a TIPY OTCYTCTBUU TIPECHBIX BOJ —
U I Hedeil Xxo3gMCTBEHHO-ITUThEeBOTO BOJOCHAOXCEHUS TOCHe
OTpPECHEHMUSI.

1.2. U3bickaHua ans NpoeKTMpoOBaHUA CUCTEM
BOAOCHabXeHua

3anaya BomocHaOxkeHUs -— 3To OecrnepeboiiHoe cHabxeHUe
BOMON MOTpeOUTENEil NPH YCAOBUM HauOOAblIEro ymobcTBa
MMONIb30BAHNA €10, IPU HauMeHbllIeil ee CTOUMMOCTH, Hanbomnblleit
MPOCTOTE U 3aJaHHOM HAAEXHOCTH 3KCIUTyaTallMM CUCTEMBI BO-
JIOCHabXeHMUS.

Cucrema BonoCcHabXeHUST — 3TO KOMIIJIEKC B3aMMOCBA3aHHBIX
COOpYKeHHU, obecrneynBamIIMX NOTpeduTeneit Bonoit B TpebyeMom
KOJIMYECTBE W 3aaHHOTO KauecTBa.

ITpoekT BogOCHAOXEHUS HACEJEHHOrOo MyHKTa WJIW NMPOMBINI-
JICHHOTO MNPEeRNPUATHS COCTABISACTCS TMOC/e TINATETLHOTO 03HAKOM-
JIEHUS C TTPOCKTUPYEMbIM OOBEKTOM M MECTHBIMM YCJIOBUSIMU. [
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cbopa HEOOXOAMMBIX CBeAeHM I MPOBOAATCA u3bickaHus. Heobxo-
OUM CUTYAaLlMOHHBIH TUIAaH MeCTHOCTH B PDaHOHE€ PacCITOJIOXEHHA
MPOEKTUPYEMOTO O0beKTa ¢ HaHECEHHBIMU Ha HETO NMPOMBIIIIIEH-
HBIMU O0BEKTAMHU M UCTOYHUKAMU BOJOCHAOXEHUS.

J1a onpeaeneHUs MOTPeOHOCTH B BOZE TIPEAOCTABISIIOTCS OCHOB-
HBIE JIaHHBIE O HACEJEHHOM NYHKTE (MJIOTHOCTb HAaCENEeHNsI, ITaX-
HOCTb 3aCTPOUKU, OJaroycTpoiicTBO 3JaHUNR) U MPOMBIIIJICHHBIX
MPeanpUATHAX (TEXHOJIOTHYECKHE PACXO/Ibl BOObI, KOG HULIMEHTHI
CYTOYHOU HEpaBHOMEDPHOCTH, TpebyeMble HallOphl, YACIO CMEH Ha
MPEANPUATUSAX, KOJUYECTBO paboTaloUUX B XOJOMHBIX U TOpSYMNX
LexXaxX B KaXIyi0 CMeHY, KOJTUYECTRO MOJIb3YIOLIMXCS OyLIeM U JIp.).
Yka3biBaloTcsi KaueCTBO BOABI M1 TIPOU3BOACTBEHHBIX HYXI, BO3-
MOXHOCTb 000poTa M TTOBTOPHOI'O HMCIOJb30BaHUS BOABI, Pacxof
BOABI IS TIPOTUBOTIOXAPHBIX 1Iefieif TPOMBILIICHHBIX TIPEIITPUsi-
Thii. Takke MPUBOAMTCS IJIOLIAAb 3€JIEHBIX HacaXAEHUH ¥ MOJIUBa-
€MBIX TEPPUTOPHUIL.

HeobxonnMbl TeonOTHYECKUE JaHHBIE IS TEPPUTOPUN Toponaa
U npoMIIowanky (YpoBeHb IPYHTOBEIX BOJM, CTETIEHb arPeCCHBHO-
CTU BOJIBI IO OTHOLUIEHHUIO K OETOHY) M KIMMATHMYECKHUE TaHHbIe
(rmyO6MHa poMep3aHus TPYHTOB, MakCMMalbHasl 1 MUHUMAaJIbHas
TeMIlepaTypa BO3[yXa, KOJWYECTBO OCAAKOB, BHINABIUINX B TeYEHHUE
rona, HafpaBJICHHE TOCITOACTBYIOIINX BETPOB).

CaelleHNa 06 HCTOYHHUKAX BOZOCHAOXKEHUS TOJYYAIOT B PE3YIIb-
TaTe TUAPOTEOJIOTUYECKUX, TUAPOJIOTUYECKUX U TornorpadpuiecKkux
u3bIcKaHUil. JITaHHBIE O MOBEPXHOCTHBIX UCTOYHHKAX — 3TO MUHU-
MAJIBHBIA 1 MAaKCUMAaJIbHBI pacxod BOABI B peKe; YPOBHU BOJBI;
CKOPOCTH JBUXKEHUSI BOAbI; TOJAIIMHA Jibjaa. [Tpunaraerca momeped-
HBIH TIPOMUNL PEKU € TEOJIOTUUECKMHU pa3pe3aMn B CTBOPE BOAO-
npueMHuKa. JlaHHble 0 MOA3eMHBIX HCTOYHUKAX — 3TO UX PacXon
BOIBI, TPYHTBI, OTMETKA CTAaTHUYECKOT0 YPOBHS MOJA3€MHON BOJHI,
nopoaa BOOJOHOCHOTO C/10$1, yAeJbHbIN 1eOuT.

s mpoeXTUpoBaHUS OUYUCTHBIX COOPYXEHHWIT MpeaCcTaBIsIOT
CBeJeHHsI IO OCHOBHBIM I10Ka3aTesisIM KauecTBa BOAbl B UCTOYHMKAX
BOJIOCHAOXEHUS.

KpoMe nepedyucieHHOro clenyeT MpeaycMoTpeTh MEPCIEeKTH -
BY pOCTa ropojia, yBeJu4eHHUe B HEM KOJIMUECTBA XUTENEH, pas-
BHUTHE MPOMBILIJIEHHOCTH, a TaKXX€ PacCMOTPETh BOTIPOCHI, CBS-
3aHHBIE C DJIEKTPOCHaOXeHMEeM (YKa3aTb CTOMMOCTb 3JEKTPO-
SHEPTHUH).

B nipoexTe moKHBI 6BITh PACCMOTPEHBI BAPWUAHTH BOAOCHA0Xe-
HHSI, TEXHOJIOTMYECKUX U MHXXEHEPHBIX pelteHuit. Heobxonumuim
3TArioM SIBJIIETCS TEXHUKO-IKOHOMUYECKast OlieHKa MEPOTIPHUATHI
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M CpaBHEHYeE Pa3TUYHBIX CXeM TIPH UCIIOIB30BAHUN TTOBEPXHOCTHBIX
M TTOA3EMHBIX BOJ U JPYTHX BO3MOXHBIX BAPMAHTOB PEIIEHUST BOIO-
CHabOXeHMs.

1.3. 30HbI caHNTapHO OXpaHbl NCTOYHUKOB
BOAOCHA0GXEeHNs U COOPYXEHUI CuUcTem
BOAOCHa0GXeHUsa X039UCTBEHHO-NMUTbEBOro
Ha3Ha4YeHua

B uenax obecrieueHNsA CaHUTAPHO-3MUAEMHOJIOTMYECKON HaleXK~
HOCTH MPOEKTUPYEMBIX U PEKOHCTPYUPYEMBIX BOHOTIPOBOAOB XO-
39 CTBEHHO-IIMTHEBOI0 BOIOCHAOXEHHSI B MECTAX PACITONOXEHUS
BOI03a00PHBIX COOPYXEHUM M OKPYKAIOWINX UX TEPPUTOPHIL ycTpa-
MBAIOT 30HHBI caHuTapHoi oxpaHs! (3CO).

Co3pmaHMe CaHWUTapHBIX 30H HEOOXOMUMO JUTST NTPEAOTBPAIEHHS
3arpA3HEeHUS] UCTOYHUKOB XO3SHCTBEHHO-TIMTHEBOTO BOAOCHAGXKe -
Hug. OHM OXBaTHIBAIOT SKCIUIYaTUPYEMBIil BOJOEM U YacTh Gacceii-
Ha €ro NMUTAHUA.

OcHOBHBIE TPeOGOBaHUS K MPOEKTUPOBAHUIO 30H CAHUTAPHOM OX-
panbl onpenessiioress CHull 2.04.02-84*.30Ha caHUTapHOM OXpaHbI
HWCTOYHWKA BOJOCHAOXEHUST B MecTe 3a60pa BOJABI COCTOWT U3 Tpex
ITOSICOB, B KaXXIOM M3 KOTOPBIX YCTaHABJIMBAIOT OCOOBIIT peXIM, ca-
HHUTapHBI HAa30p U KOHTPOJIb 32 Ka4e€CTBOM BOIbI B MCTOYHMKE.
TlepBbIil MoOSIC — 30HA CTPOTOTO PEXWMa, BTOPOil M TpeTuit — pe-
KMMOB OTpaHUYEHMS.

IIpoexT ykasaHHBIX 30H pa3pabGaTeIBaeTCs HA OCHOBE JaHHBIX
CAHUTAPHO-TOMOTPaUIECKOTO O0OCIeIOBAaHUA TEPPUTOPHIA,
a TaKXe TUAPOTe0NOTUYECKUX, TUIPOTOTHYECKUX, NHXEHEPHO-
TeoJIOTHYECKMX U Tornorpadpuyeckux Marepuanop. Omnpenesnsiorcs
TPaHUIILI ITOSICOB 30H, TepeueHb MEPOTIPUSTHIE TTO UX OpraHu3a-
1IMM ¥ CAHWUTApHBIN peXM B HUX. OH COrJIaCOBBLIBAETCS € Opra-
HaMH U YYPEXAEHUSIMU CAHUTAPHO-3TMIEMHUOJIOTUYECKOM CITyX-
OB, OpraHaM¥ IO PETYJIMPOBAHUIO HUCIIONB30BAHUA U OXPAHBI
BOJI, 3aMHTEPECOBAHHBIMH OPTraHHU3allMsIMA 1 MECTHBIMHU OpraHa-
MH BJIACTH.

I'paHuLIB TTIEPBOTO TIOSica 30HBI CAHUTAPHON OXpaHBI MOBEPX-
HOCTHOTO MCTOYHHMKA OTPAaHUUYMBAIOT UCTOYHUK B MecTe 3abopa
BOJBI M TUTOMIAAKY, 3aHWUMAEMYy0 Bomo3aGopaMu, HACOCHBIMU
CTAHIIUSIMH, OYHCTHBIMM COOPYXEHUSIMU M pe3epByapaMu YHCTOMU
BoAbl. 'paHuIIa mepBOTO Mosica YCTAaHABINBAETCH B LIEJISIX YCTpa-
HeHMsS BO3MOXHOCTH CJIYYaiHOTO WJIM YMBINIJIEHHOTO 3arpsi3He-
Hus Boabl B HeM. OH 0XBaThIBA€T aKBAaTOPHUIO PEK U MOABOMSIIHX

13



KaHaJIOB HE MeHee yeM Ha 200 M oT BoA03abopa BBEDX IO Teve-
uuto ¥ 100 M BHU3 10 TeueHuto. [To mpunerawouieMy 6epery rpa-
HHUI1IA Tosca MPOXOAUT Ha paccTOSTHUM He MeHee 4eMm 100 M ot
JIMHWUM ype3a BOIbI NMPU MakcHMalabHOM ypoBHe. IIpu mupune
pexn u KaHajna 10 100 M B mepBbIif MOAC 30HBI BXOAUT 4acTb
TIPOTUBOMOJIOXHOTO Oepera (1Mo OTHOLIEHUIO K BOA0o3abopy) 1Iu-
puHoi1 50 M OT ype3a Boabl, npu 6obLIEH IIUPUHE — aKBaTOPUS
wupuHoit He MeHee 100 M.

30Ha caHUTapHOW OXpaHbI MEepBOTro IosIca ST BOLOXPaHUJIHIL
1 03ep OXBaThIBAETCSl TPaHULEH, rpoxoasiiei Ha pacctosiHuu 100 M
OT BO03a60pa MO aKBAaTOPUM MCTOYHHMKA BO BCEX HAMPABICHUSX,
a Mo TpuierarwlileMy K Bogo3abopy Gepery — Ha pacCTOSSHUM He
meHee 100 M ot ype3sa Boabl. Eciu Bogo3abop KOBUIOBOTO THUIIA, TO
B I'PaAaHMLIBI BXOIOSIT BCS TUIOIIAAb KOBIIA U TEPPUTOPHUS BOKPYT HETO
nosocoit He meHee 100 M.

st mon3eMHBIX UCTOYHUKOB FpaHHU1LIA TIPOXOIUT B paauyce 30 M
OT BOm03abopa, eClU MCTOUHUK HANEeXHO 3alUMIIEeH; NPU OTCYT-
CTBUU TapaHTUUW HAJCKHOM 3allMTHl TpaHULA TTOSICa TIPOXOIHUT B pa-
nuyce 50 M. TeppuTopust mepBoro rnosica T0JKHA ObITh CIUTAHUPOBA-
Ha, O3eJIeHeHa U OTOPOXeHAa, a Ha aKBATOPUM IMOBEPXHOCTHBIX MC-
TOYHUKOB TOCTaBJI€Hbl TIpeAyNpeAuTebHble 3HaKM. B 3THX
rpaHMLIAX 3amnpelleHbl BCE BUIBI CTPOMUTENILCTBA, HE CBSI3aHHBIE
C OCHOBHBIM TTPOU3BOCTBOM, IMPOXUBAHMUE JTIONEeH, KyraHWe, BOIO-
MOl U BBIMIAC CKOTA, JIOBJSI pBIOBI, CTUpKA GeJibsi, MpUMEHEHHNeE
yao0peHu U 10XMMHUKaTOB, pyOKa Jieca.

Bropoii nosic caHUTapHOI 30HBI OXBATBIBAET TEPPUTOPHIO IO
obeuM ctopoHaM peku Ha pacctossHuu 500—1000 M or ype3sa
Boabl. BOKOBBIE TPaHULIBI 3aBUCAT OT penbeda MecTHOCTH. I'pa-
HUI1IA BTOPOTO MOsICa BHU3 MO TEYECHUIO PEKHM MPUHUMAETCS Ha
paccrostHuM He MeHee 250 M oT MecTa Bojmo3abopa. Bepx 1o Te-
YEHUIO PEKU ee Ha3HayaloT UCXoAst U3 npobera Boabl OT Hee 10
Bono3abopa B TeueHUe 3—5 CyT B 3aBUCMMOCTH OT KJIMMaTUYeC-
KHX YCJOBUI IMpPU cpeaHeMecCSIYHOM pacxoae BoAbl 95 %-Hoi
obecrieyeHHOCTH. Ha cymoXonHBIX peKax M KaHajax B FPaHHULIBI
BTOPOTO TOsica BKJIIOYAIOT aKBaTOPHIO, MPUIETAIONIYIO K BOZ03a-
0opy B npenenax gapBatepa.

[ns BomoeMoB rpaHULIa BTOPOTO IMOsica Ha3HAYaeTCsl B pamuyce
3—5 XM 1o BCeif X aKBATOPUH, UYTO 3aBUCHUT OT HAJIMYHST BETPOB.
BokoBast rpaHuIIa Ha3HAvYaeTCs Tak Xe, KaK ¥ Ha peKax.

I'paHULIBI BTOPOTO TOSICA 30HBI CAHUTAPHOM OXpaHbl TTOA3EMHO-
IO MCTOYHMKA YCTAHABJIMBAIOTCA [IJis 3alUTHI BOIOHOCHOTO TOpH-
30HTa OT MUKPOOHBIX 3arpsa3HeHuil. OCHOBHBIM TTapaMeTpOM, OTipe-
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JIETISTIONAM PacCTOSIHWE OT BOJ03abopa A0 TpaHUIIE], SIBISIETCS Bpe-
M TIEPEABUXXEHUSI MUKPOOHOTrO 3arpsi3HEHUST C TIOTOKOM TTOI3eM-
HBIX BOJ K BoJo3a6opy. OHO HOJIKHO OBITh JOCTATOYHBLIM JUIST THOE-
JTM MUKPOOPraHM3MOB. ['paHUIly ONIpeAeasTioT THIPOAMHAMMYECKH -
MU pacyeTaMM UCXOHASl U3 YCJIOBUSA, YTO €CJIU MUKPOOHI [OMAagaloT
B BOJIOHOCHBIHf TOPU3OHT 3a ee TpereslaMi, TO OHN HE JTOCTUTHYT
Bomo3abopa. PacueTHoe BpeMs JIT 060CHOBAHWS TPAHUI] BTOPOTO
nosica mpuHUMaetcs B nipeaenax 100—400 cyt, yTo 3aBUCHUT OT BHAA
MMON3eMHBIX BOA (HAIOpHBIE, Ge3HATIOPHBIE), HATMIUS THAPABIU-
YeCKHX CBSI3ei 3TUX BOJ ¢ OTKPBITBIM BOJOEMOM UM KJIMMATHYECKHX
YCJIOBHH.

Ha tepputopuu BTOporo nosica 30Hbl CAaHUTApHOI OXpaHBI pa3-
pelaeTcsi OTBOAUTb 3€MJIM JUIS CTPOUTEBCTBA M GJaroycrpoiicTsa
HacCeJIEHHBIX TIYHKTOB, TTPOMBIIIIEHHBIX M CEbCKOXO3IHCTBEHHBIX
00BEKTOB, 030POBUTENIBHBIX YUpeXaeHUN. [Ipu 3ToM OHU JOIKHEL
ObITh 00OPYHOBaHHBI CUCTEMON BOTOCHAOXEHHUS M KaHAJIM3allMH, OT-
BOJIa 3arpsI3HEHHBIX MOBEPXHOCTHRIX BOJI M T. 1. OJHOBpPEMEHHO
C 3TUM BO BTOPOM II0SICE 3arpeliaercs 3arpssHeHue TeppUTOpPUil,
pasMellieHUe CKIaIoB roprodyecMa30ouHbIX MaTepHAIOB, SIOXMMHKA-
TOB, YAOOpeHUH, HAaKOMUTENEH U IPYTUX OOBEKTOB, KOTOPhIe MOTYT
TIPUBECTH K XUMUUYECKOMY 3arpsI3HEHUIO BOOoeMOB. Takxe He 10-
MyCKAaeTCs1 YCTPOICTBO NoJieit PUAbTpallMi, OpOIlIeHUE CEJTbX03yTO-
I M T. M., YTO MOXET BBI3BaTh MUKPOOHOE 3arpsi3HeHe UCTOYHU-
KOB BojiocHaGxeHUs1. Ha TeppuTOpHH BTOPOTO Iosica MOA3EMHBIX
HCTOYHUKOB, KPOME TOTO, HEOOXOIMMO IPOBOANTH TaMIIOHaX 6e3-
JeiicTBYIOUINX, NedEeKTHHIX M HENpaBUJIBHO 3KCIUIYaTUPYEMBIX
CKBaXUH M KOJIOALEB. 3alpelarTca 3aKkayka oTpaboTaHHBIX BOX
B NNOJ3eMHBIE IJIACTHI, TTOJ3¢MHOEC CKIAINPOBAHHUE TBEPABIX OTXOIOB
¥ pa3paboTKa Heap 3eMJIH.

I'paHUILIBI TPETHETO TTOSICA 30HBI TTOBEPXHOCTHOTO UCTOYHUKA BO-
JOCHAGXEHUS MOJXHBI OBITH BBEPX M BHM3 IO TEYEHHUIO PEKU WIU
BO BCE CTOPOHHI M0 aKBaTOPUM BOIOeMa TAKMUMHU Xe€, KaK IJs BTO-
poro nosica, a 60KOBbIE TPAHUIIBI MPOXOIAT 110 BOAOpPA3ETy, HO HE
bosiee 3—5 KM OT BOJOTOKA MJIU BOJIOEMA.

Tpetuii nmosic 30HBI CAHUTAPHOU OXpaHBbl CAYXUT IJIS 3aLATH
TTOA3EMHBIX BOH OT XUMUYECKHX 3arpsisHeHuil. Ero rpaHAIBI TaKKe
OTIPEHESTIOTCS THAPOIWHAMUYECKMMM pacueTaMM UCXOs U3 YCIIO-
BUsS, 4TO €CJT 32 ee MpefelaMu B BOTOHOCHBIM rOpU30HT MOMNaayT
XUMWYECKUE 3aTpI3HEHMS, TO OHU JIMOO He JOCTUTHYT Bomo3abopa,
JIMO0 TOCTUTHYT HE paHee pacuyeTHOTO BpeMEHH. DTO BpeMs JOJIXK-
HO ObITh GOJIBIIE NMPOEKTHOI'O CPOKa 3KCIIyaTaliuu Bomo3abopa
(25-30 ner).
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Ha TeppuTopHUH TpeTbero nosica 30HHI MOBEPXHOCTHOTO MCTOY-
HMKa BOJOCHAOXeHUs NMpenycMaTpuBaloT CAHUTApHbBIE MEPOTIPUS-
THS, TIPOBOIMMEIE BO BTOPOM mosice. OIHAKO B OTIIMYHE OT BTOPO-
ro Ha TEPPUTOPUHU TPETBHETO IMOsICA JOIMYCKAIOTCA JIECO3arOTOBUTENb-
Hble paboTel. Ha kaHasmax v BomoxpaHMJIMILAX B TPaHUIIAX TPETHETO
osica AOJIXXHBI IPOBOAUTLCS pabOTHI IO OUYMCTKE AHA OT OTJIOXE-
HHUI U pacTUTEIBHOCTU. B 3TOM citydae ripu UCITOJb30BaHUM XHMH-
YeCKUX METOAOB OOPBOBI JOTIyCKAaeTCss MPUMEHEHHUE TEX IIperapa-
TOB, KOTOpbIE pa3pellleHbl OpraHaMy CaHUTapHO-3MUASMHUOIOTH-
YeCKOIt CIyXObl.

CaHuTapHble MEPOTIPUATHSI B PACCMATPUBAEMOM IOSICE MTON3EM-
HBIX UCTOYHUKOB B OCHOBHOM COBMAafaloT ¢ MEPONPUITUSIMHU IS
TIOBEPXHOCTHBIX HCTOYHUKOB.



Paspen 2. O0Ouwue ceegeHus
O BOOAOCHaOXeHnu

2.1. LleHTpanu3oBaHHbIe CUCTEMbI U CXEMbI
goaocHabxeHns

Ilox cucTeMoit BOTOCHAOXEHUS MOIPA3yMEBAETCSI KOMILIEKC CO-
OpYyXeHH, HeoOXOOMMBIX ISt CHaOXeHUs BOMOU morpeburtenei
B HEOOXOOVMMOM KOJIMYeCTBe, TpebyeMoro kKadectsa M moj Tpeby-
€MBIM HariopoM TIpH 00ECMEUYeHUH HAOEeXXHOCTH UX pabOTHI.

CoctaB COOpYXeHMIt BHIOMPAIOT B 3aBUCUMOCTH OT TpeGOBaHMIA,
TIPEABSBIISIEMBIX ITOTPEOUTENIEM, MU Ka4YeCTBA BOIBI B MPUPOAHBIX UC-
TOUHUKaX BonocHabxeHUs. [Tox cxeMoit BOIOCHAOXEHUS TOHUMA-
10T MOCJICA0BATEILHOE PACION0XEHNUE COOPYXKEHUI OT UCTOYHUKA
10 IOTpeOuTENSA, B3aAUMHOE PACIOIOXEHUE UX OTHOCUTEIILHO JPYT
apyra.

HenTpanuzoBaHHasg CHCTEMa — 3TO CUCTEMA BOAOCHAOXEHMSI,
NIPY KOTOPOH BOAA U3 OAHOTO WK HECKOJABKHX UCTOYHUKOB TOCTY-
raeT B OOLIYIO BOJOPACIIPENETUTENbHYIO CETh WIN CHavyala B OIMH
W HECKOJIBKO PE3€pByapoB, a M3 HUX — B OOIIYIO CeTb, TINTa-
JOLIYIO BONO BeCh OOBEKT HJaHHOM cucTeMbl. BonocHabXxeHne Bcex
rnorpebuTeneil B 3TOM Ciydae OCYLIECTBISIOT U3 €AUHON BOAOTIPO-
BOOHOUN cucTeMBbl. [Ilpy 3TOM BOM0O3a0OpHBIE, BONOMONBEMHEIE
A OYUCTHBIE COOPYXEHUSA PACCUYMUTBIBAIOTCS HA T10Ja4y BOABI BCEM
NOTPEOUTENSIM, HAXONSIUIUMCS B 30HE AEHCTBUSA CUCTEMBI, U pabo-
TAIOT 110 COTJIACOBAHHOMY IrpadukKy.

CucreMbl BOIOCHAOXEHUST MOXHO Pa3fe/IUTh Ha XO3s1HCTBEHHO-
TINThEBbIE, TIPOU3BOACTBEHHBIE U ITPOTHBOTIOXapHbie. [ToMHUMo 3TO-
ro BOAa UCHONB3yeTCs IS MOWKU YAUL[, MPOe3noB, IUioUanei,
a TaKKe TTOJIUBKM 3eJIEHBIX HacaXAeHU U npyrux uesneid. CreneHpb
o0bemIMHEHUST (PYHKIUMH, BBITTOJHSEMBIX BOIOIIPOBOAAMHU, OIpee-
JIIETCSL KCXOMAS N3 TEXHUKO-IKOHOMHWUYECKUX coobGpaxenuuit. Cucre-
MBI BOZOCHA0XeHUSI MOTYT OBITh OOBEIMHEHHBIMU (eIWHBIMM), pa3-
JIeNbHBIMU M HETIOTHO Pa3ie/ibHBIMU.

B 3aBucumMocT OT BUaa 06BbeKTa, CHa0XaeMOro BOMO, CUCTEMBL
OBIBAIOT TOPOJACKUMHU, MOCEJNKOBBIMU, IPOMBILIIEHHBIMU U T. II.
ITpu 3TOM OHM MOTYT OGecrieurBaTh BOAOU KaK OOUH OOBEKT, TaK
M TPYIITY OTHOPOAHBIX M PAa3HOPOAHBIX TTOTpebUTe/ieil Ha TEPPUTO-
pvU paitoHa.

Ha npoMBIIIZIEHHBIX TIPEATIPUATHAX B 3aBUCUMOCTH OT CXEMBbI
HCIOJIBL30BAHUST BOJBI CUCTEMBI KJIACCUGUIIMPYIOTCS Ha TIPSIMOTOY-
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Hble, C TOCJIEJOBaTeIbHBIM HCITOJb30BAHMEM BOIbI, OOOPOTHBIC
M 3aMKHYTBIE.

B 3aBUCUMOCTH OT MCTOYHHKA MUTAHUSA BOAOW OOBEKTA OHU
Noapas3aessIoTCsl Ha CUCTEMBI, 3abMpalollne Boay U3 TTOBEPXHOCT-
HBIX MCTOUHHUKOB Y 13 noa3eMHbIX. 1o cnocoby momaymn BOABI NO-
TpeGUTENSAM CHCTEMBl OBIBAIOT HAMOPHLIMM M OE3HAMOPHBIMMU.
Bo3MoxHa KOMOMHALIMA 3TUX CUCTEM Toxayu Boabl. Crucrema BO-
OCHAOXEeHUST COCTOUT U3 COOPYXEHUIt st 3a6opa BOIBI U3 HC-
TOYHMKA, €€ TPAHCIIOPTUPOBAHHUS, 0OpabOTKU, XpaHEHUSI U PETy-
JIMpOBaHUs MOJAYH.

CxeMbl pacrofioXeHHsT BOIOMIPOBOMHBIX COOPYXEHH PasTHYHbBI
Y 3aBUCSIT OT MIPUHSTOrO MCTOYHUKA BONOCHAOXEHHUA: €ro Xapakre-
pa, MOIIHOCTH, KayecTBa BOIBI B HEM, peibeha MECTHOCTH 1 PEXH-
Ma BOLOIOTPEOIEHUS.

[Tpu 3a60pe BOIBI M3 TTOBEPXHOCTHOTO MCTOYHHMKA (peKa, BOIOXpa-
HUJIULLE, KAaHAJI, MOPE U JIp.) CXeMa BOJIOCHA0XEHUS NpeaycMaTprBa-
eT: 3a60p BOIBI; TTOABEM U TEpeKauykKy €€ HaCOCHBIMU CTaHLMSIMU;
KOHAMIIMOHUPOBAaHKE; TPAHCTIOPTUPOBaHME K 0OBEKTaM BOIOCHAGKe-
HMS U pacrpeesieHue MeXy TIOTpeOUTENISIMU; PETYITMPOBAaHUE PacXo-
JIa BOMBI VISl CIJIAKMBAaHMSI HEPABHOMEPHOCTH BOIOMOTPEOIEHHS € T10-
MOLIBIO aKKYMYJIUPYIOIINX pe3epByapoB (puc. 2.1, a).

a) 6)

L]

1
1

Puc. 2.1. O6mwas cxema cHCTeM BOJOCHAOXKEeHHsI M3 MOBEPXHOCTHOrO (a)
H noa3eMHoro (6) HCTOYHHKOB:
] — coopyXeHHs Bono3abopHbie; 2, 5 — COOPYXKEHHUA LISl MOAbEMA U Tepe-
KAuKW BOAbl, 3 — COOpYXEHHUs LIS OUUCTKU BOAbl; 4 — cOOPHBIE PE3epBY-
apbl; 6 — BOLOBOABI; 7 — BOLOHANopHast 6alrHs; § — BONOMPOBOAHAsS CETh

3abop BOABI OCYILECTBSETCS 6eperoBLIMU MM PYCJIOBBIMU BO-
no3abopaMu pasnUYHBIX KOHCTpYKUMIT. Ha ouncTHBIE COOPYXEHUS
BOJIa MepeKaunBaeTcss HacocHoit cranuueii I mogsema. Ilocne npo-
XOKIEHUS TIpoliecca KOHANIIMOHMPOBAaHUS OHA MOJAETCsl MOTpeOu-
Temo HacocHoi ctanumeii 11 mogbema. Bo3MOXHO yCTPOHCTBO HE-
CKOJIbKMX TIOCJIEI0BATEIbHO WIHN MapajlyleJbHO paboTalolUX CTaH-
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UM, YTO ONPEACNSIETCS TEXHHYECKUMU M 9KOHOMHYECKNMHM YCJI0-
BUSIMU.

CoopyxeHust 11 KOHIUIIMOHUPOBAHUS BOIBI HEOOXOIUMBI JIJISI
MOBEJIEHUS ee KauyecTBa N0 TpeOGOBaHMI, MPEaBbIBISIEMBIX K HeElf
aboHeHTaMHu. Pe3epByapbl 4McTOi Boabl (COOpPHBIE pe3epBYaphl)
CITyXaT ISl CIJIaXXVWBaHUS HEPaRHOMEPHOCTH peXuMa paboThl Ha-
cocHbIX cTanuumit 1 u Il mogbeMoOB M XpaHeHUS aBapHItHBIX U TIPO-
TUBOIIOXApPHbBIX OOBEMOB BOJIHI.

Bononposoapl cieayeT paccMaTpuMBaTh KaK COOPYXEHHWS IJist
TPaHCTIOPTUPOBAHMS BOABI K MecTaM e¢ pacripenencHusi. OHU mipes-
CTaBAAIOT co0Oit cucteMy TpyO, IO KOTOPBIM BOJIa TTOCTYMNAET K To-
poly, MOCEJNKY WA TPOMBILIJICHHOMY OOBEKTY.

Ilns pacripeneneHUst BOOBI ITO TEPPUTOPHHM OOBEKTA M Pa3dayH ee
TTOTPEOUTENAM yCTpaUBaETCS BOMOTIPOBOAHAS ceTh. OHA IpeacTaB-
nisieT co0oit cucTeMy TpyOOMPOBOIOB, YIOXKEHHBIX IO YIHULIAM, NIPO-
€31aM U T. A., 000pYIOBAHHBIX HEOOXOAUMOI apMaTypoil s pery-
JIUPOBaHUS, PEMOHTA, OTOOpAa BOABI HA LIEJIM MOXAPOTYIIEHUS, TTO-
JUBKM ¥ T. A. CoopyXeHUe I XpaHEeHUST M aKKYMYJIUPOBaHUs
BOIbI (BOMOHANOpHasi GAllIHs) BBIIIOJHSAET TY X€e POJib, YTO U pe3ep-
Byap yucToif Boabl. OHO CriaXxmnBaeT HECOBMAIEHUS pexxrMa pabo-
TH! HacocHo# cranumu Il noxbeMa U pexnma BOIOTIOTPEOICHUSI.

MecTo pacronoXeHHs BOIOHAINIOPHOM OalllHW B 3HAYUTEIBHOMN
Mepe onpenenseTcs peabecom MecTHocTH. Kak mpasuiio, ee ycta-
HaBJIMBAIOT HA BO3BBIIIEHHBIX OTMETKAaX C LEJbI0 YMEHBUICHUS
CTPOUTENBHOU CTOMMOCTU. OIHAKO B OOLLEM CIIy4ae MECTO €€ yCTa-
HOBKH JOJDKHO OTIPEIEATLCS THAPABIMIECKIMU M TEXHUKO-9KOHO-
MHMYECKMMU pacueTaMM CUCTeM TOAavyy M PACTIpene/IeHUS BOMBI.
Ecnu GanrHs Ha MECTHOCTHU pacriojlaraeTcst MeXIy HaCOCHOM CTaH-
uueit I1 mogpema u ropoaoM (puc. 2.1, a), To Takasi CUCTEMa BOJO-
cHabxxeHMs Ha3bIBaeTCA ¢ OaulHel B Hauajie CETH; €CIU MO CXEME,
MoKa3aHHo# Ha puc. 2.1, 6, — To cucTeMoit BogqocHabxeHu st ¢ Gau-
HE# B KOHIIE ceTH. BMecTo BOIOHAIIOpHOM OalHu MOXET OBbITh yC-
TAHOBNEH HA3eMHBIH WIM MOA3EMHBIA HAMOPHBIA pe3epByap,
€ciT1 BOJIM3U TOpOJIa MMEIOTCS JOCTATOYHO BBHICOKHWE OTMETKHU 3E€M~
nu. EMKocTH MOTYT GBITh YCTAHOBJIEHBI M B TIPOMEXYTOUHOE MOJIO-
KEHUE TIPY HAJTUYWH BO3BBIIIEHHBIX OTMETOK B YEpPTE HACEJICHHO-
ro MyHKTA.

3abop BOABI U3 MOA3EMHOTO UCTOUYHHKA OCYHICCTBISECTCS BONO-
3a00pHBIMU CKBaXWHAMM, IIAXTHBIMUA KOJIOAIIAMU, TOPU30HTANb-
HBIMH W JIYYEBBIMU BOH03a00paMU, COOPYKEHUSIMH TSI KarTaxa
ron3eMHBIX Bok. CxeMa cucTeMbl BOTOCHAOXEHNS U3 TTON3EMHOI0
MCTOYHHKA noka3zaHa Ha puc. 2.1, 6. Ilpn oTKIOHEHUN KavecTBa
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noaseMHol Boawl ot TpeGopanuii CanlluH 2.1.4.559-96 «ITuTtheBas
BOJIa» B CUCTEME BOJOCHAOXEHUST MPERYCMATPUBAIOT COOPYKEHHUS
JUIST YIIYJIIEHUS €€ KadyecTBa (COOpY>KEHMS Io 00e3xeNe3uBaHUIO,
yMATYEeHUI0, 06ec(TOPUBAHUIO, ONIPECHEHUIO U np.). Cxema BOIO-
cHaOXeHust OyIeT YNpOoLleHa B CJIyJae COOTBETCTBUS KAayeCTBa BOMIBI
B MCTOYHHKE TpeOyeMoMy. Toraa OYHMCTHBIE COOPYKEHHUS, & 4acTo
U CBSI3aHHBIE ¢ HUMU pe3epByapbl U HacocHast ctaHuuda 1l nogbema
MOTIYT OTCYTCTBOBaTh. Takas cxema BO3MOXHa, HAIpUMep, MpH Uc-
MMOJIL30BAHUU apTE3UAHCKUX BOJ, HE TPeOYIONX KOHAULIMOHUPO-
BaHWUSI.

Eciin MCTOYHWUK BOIOCHAOXEHUS PacToNoXeH BBIIIE OTMETOK
cHabxaeMoil BOJIOU TEPPUTOPUHN, TO HOSBIISTIOTCS TIPEATOCHIIKY JUIS
roaayu BOAB! MOTpedUTeNo caMmoTeKoM. K TakuM UCTOYHUKAM OT-
HOCSITCSI TOPHbIE BOJOXPAHWJINIIA U KJTIOUH, a TAKXKE HAMOPHEBIE ap-
Te3naHckue Boawl. I1pu aTOM oTnagaeT HEOGXOAMMOCTD YCTPOICTBa
HACOCHBIX CTaHIWH, MEPEKAYUBAIONINX BOAY OT MCTOYHMKA IHMTA-
HU 10 notpebutens. I1pu 3HAUUTENbHON! YAAJIEHHOCTU TIOTpeOuTe-
JIST OT UCTOYHUKA MOXET BO3HUKHYTh HEOOXOOUMOCTDH YCTPOICTBA
rnocjiefoBaTeNbHO paboTaloUIMX HACOCHBIX CTaHLMM, NepekaynBa-
OLIUX BOAY Mo BoaoBoaaM. Ecjiv ropoa uMeeT pa3BUTYIO TEPPUTO-
PUIO U CJIOXHEIN TIepecedeHHBIN pefibed MECTHOCTH, TO JiJiS CO3/a-
HUS1 Y a0OHEHTOB TpeOyeMOoro AaBJIeHUS] YCTPaUBaIOT HECKOJBKO Ha-
COCHBIX CTAHIIHUIA,

Ipu coBmageHnU pexxruMa paGoTbl HACOCHBIX CTAHIINIT M peXU-
Ma BoIoImoTpebaeHUss HeoOXOIMMOCTh YCTPOCTBA pe3epBYyapoOB
W GauieH IS PeryAUPOBaHUST PEXUMOB OTIAAET.

Takum 06pa3oM, 06gd3aTeTbHBIMHU 3JIEMEHTAMU CHCTEMBbI BOJO-
CcHabxeHUs SABISIOTCS BON03a0OPHBIE COOPYXEHMS, BOJOBOABI U BO-
JIONIPOBOIHAS CETh.

st moTpeGuTenelf, pacnofioXXeHHBX Ha 3HAYNTEABHOM pac-
CTOSTHUHU JIPYT OT APYra B yCJIOBHsIX Ae(DUIIUTa UCTOUHUKOB BOJO-
CHaOXeHUSI, IPUMEHSIOT TpyNNoBele (pafOHHBIE) CUCTEMBI BOJO-
cHaOxeHUs. OHU CTPOATCS ISl TPYIN OTAETBHBIX TTPOMBIIIIEH -
HBIX TIPEATIPUATHN, TPYIITT KYPOPTHBIX MOCENKOB U NpeaNnpUITUil
psiza palioHOB CEeTbCKOXO3SIICTBEeHHOTO Npon3oacTsa. C 1enbio
CHUXEHMS BbICOKUX JABJIEHUI B BOJAOBOJAX BCJEACTBNE OONBIION
UX MPOTSKEHHOCTU B OTACJBbHBIX y3J1aX CETH YCTAHABJIUBAIOT pe-
3epByaphl, B KOTOphle cOpaceBaioT Bony. Boma 13 3THX pesepBya-
poB 3abupaeTcss HAaCOCHBIMU CTAHUMSAMHU U TIOJAETCS B MOCHTeny-
IOLIMI yyacTOK BOJOBOJAA, a TakKXKe K OJIM3/IeXalluM IoTpebuTe-
naM (puc. 2.2).
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Puc. 2.2, Cxema rpynnosoii (paiioHHo#i) cMCTEMbl BOAOCHAGKEHHS:
1 — nipeanpusiTve, MOCENOK M T. I.; 2 — BoLOBod; 3 — pesepByap; 4 —
HAcoCHast CTAHLMUS

H3oxeHHBIe COOOpaXKeHHST OTHOCSTCS K CUCTEMaM BOJOCHAb-
XEHUS KaK HACEJICHHBIX MYHKTOB, TaK M ITPOMBIIIJIEHHBIX TIPEAIPH-
satuil. CylecTBYIOT, OMHAKO, CUCTEMBI, CIIELIMAIBHO yCTpanBaeMble
IUTS 1eNiei TIPOMBILIUIEHHOTO BONOCHaGXKEeHUS (TIPSIMOTOYHAS, C T10-
BTOPHBIM MCIIOJIb30BAaHHEM BOJABI, 060OPOTHAS U Ap.).

ITpaMorouHaa cucrema (puc. 2.3, a) mpeaycMarpuBaer cbpoc
BOIBI B BOJOEM C MIPEABAPUTEILHON €€ OYMCTKOM ITOCIE UCTIONB30-
BaHMS B TEXHOJIOTMYECKOM IIMKIIE. BTa CHCTEMAa BOJOCHAOXEHMS
3KOHOMHMYECKH IIeJIECO00pa3Ha NP MAaJIbIX PACCTOSTHHUAX OT UCTOY-
HMKa BOJOCHAOXEHHUS 10 3aBOJA Y MPH HE3HAYMTENbHOM pa3HOCTH
OTMETOK YPOBHS BOJABI B HICTOYHWKE BOIOCHAOGXKEHUS M TMJIOIIAIKU
3aBoja.

Puc. 2.3. Cxema npon3BoJACTBEHHOr0 BOJZOCHAGKEHHA:
a — TMpsaMoTo4Has; 6 — obopoTHas; I — Bogo3aGopHOE coopyxXeHue; 2 —
CTaHILMSI OYUCTKHU U NEePeKayKu BoIbl; 3 — NPOMBILLIEHHOE MPEANPUSITHE;
4 — oxyaguTeNb; 5 — HaCOCHas CTAHUMA ropsueit Boabl; 6 — HacocHast
CTaHLMS OXJIaXICHHOI BOIBI
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Hns cokpaiueHust 3abopa cBeXeil BOAbI U3 MCTOYHHKOB BOILO-
CHaGXeHWST U OXpaHBl UX OT 3aTPSI3HEHUS IIUPOKO TIPUMEHSIIOTCS
crcTeMbl 000pOTHOTO BogocHabxeHUd (puc. 2.3, 6). OHU Heobxo-
OIUMBI B cllyyae MajJIOMOUIHOCT HUCTOYHUKA BONOCHAOXEHUS.
B 3T0i1 crcTeMe Boa, yYacTBYIOUIAsA B TEXHOJIOTHYECKOM TPOIIECCE,
He cOpachIBaeTCs B BOAOEM, a nocjie o6paGoTKy BHOBH BO3Bpaila-
eTca B IPOU3BOJCTBEHHBIH LINKJI. [ToTepu, nMerole MECTo B Ipo-
ussogctee (3—5 %), BOCTIONHSAIOTCS M3 UCTOYHMKA, Kak mpaBuiio,
OTJINYHEM OOJIBIIMHCTBA 0OOPOTHBIX CHCTEM SIBJISIOTCA YCTPOWCTRA
JUISL OXJTaXIeHWS BOIbI (TpamTupHU, NPYABI-OXJaguTenu U ap.). Ilpu
HeOOXOIUMOCTH MOTYT OBITh MPEAYCMOTPEHEI TAKXKE OYUCTHBIE CO-
OpYKEHMUSI.

Ecim kayecTBO BOJBI, cOpachiBaeMOi OAHUM MOTpeOHUTENEM,
JIOIMYCKaeT €€ MCIOAb30BaHME APYTUMH TOTPEOUTENAMHU, TO TIPHU-
MEHSIOT CHUCTEMY TMOBTOPHOTO HCITOJIb30BAHUS BOIBI, KOTOpas
CHMIXAeT pacxoi, 3abupaeMblii 13 UCTOYHUKA. DTa cXeMa 3aHUMa-
€T MTPOMEXYTOYHOE TMOJNIOXEHUE MEXIY PACCMOTPEHHBIMM CXeMaMM
M CTAaHOBUTCS LieJiecoO0pasHoil MpH HEOONBIINX PACCTOSTHUAX
MEXIy LexaMu, cOpachIBaOIIMUMU U MCTIONB3YIOUIMMH OTpaboTaB-
LIYIO BOXY.

Ta miau MHasg cxeMma BOAOCHAOXeHUs BHIOMpaeTCsl Ha OCHOBE
TEXHUKO-9KOHOMHYECKUX CPaBHEHWII BapHaHTOB M COOIIONECHUS
YCJIOBUIT OXpaHBl BOTOEMOB OT 3arpsiI3HEHMMN.

B nanpHelieM NMPOMBIIUIEHHOCTb OYAET MEPEXOnUTh Ha Gec-
CTOYHYIO CXEMY BOIOCHAOXEHUS, KOTOpas MO3BONAUT: UCITONIB30BaTh
B NIPOM3BOJCTBEHHOM BOJIOCHA0XEHUU BCE CTOKH, COpachIBaeMble
C TEpPUTOPUIA 3aBOJOB, COKPATUB 10 MUHUMYyMa 3a60p BOABI M3 HC-
TOYHUKA BOJOCHAOXEHUS; HUCKIIOUYUTH 3arps3HEHUE BOJOEMOB
BpeAHBIMU NTPUMECSIMU; U3BJIEKATh ITOJIE3HBIE BEIIECTBA U3 CTOYHBIX
BOJ NpEATIPUSITHIA.

2.2. Hopmbi BOAONoTpeb6nenus

OripenesieHre KOJIMYECTBA BOABI, HEOOXOMUMOI noTpeGuTeio, —
nepBoOYepeHAsT 3a0a4a MPU MTPOEKTUPOBAHUU CUCTEM BOJOCHA6-
KEHUS.

st 3TOrO HEOOXOANMO 3HATH IepedeHb U KOJIMYECTBO BCEX TTO-
TpeOuTENIel, MoJy4YalolMX BOAY OT PAaCCUUTHIBAEMOI CHCTEMBI BO-
IOoCHAaGXeHNs, U HOpMBI BojnonoTpebyieHus s Hux. B ropomax
¥ TToceNKax, KakK NpaBuiio, yCTpanBaeTcsl oOheIWHEeHHas XO3sii-
CTBEHHO-TIPOTUBOIIOXAPHAS CUCTEMA BOJOCHAOXEHUsS, DTON Xe
CHCTEMOI TIoJaeTcst BoJa Ha XO3SiCTBEHHO-TIMTHEBbLIE HYXIIBI TTPO-
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MBILIJIEHHBIX TIPEATIPUSTUI, pACIOJIOXEHHBIX B 4YepTe ropoja,
a TaKXXe Ha MPOU3BOJACTBEHHbBIE HYXIBI NPEATNIPUSITHI, TOTPEOS-
JOLIMX BONY MTUTBEBOTO KauyecTBa B CHITY TEXHOJOTUUECKOM HE06X0-
IUMOCTH MJIM 9KOHOMHWYECKOM 11eJ1eCO00pa3HOCTH.

IIpu OTCYTCTBUU CaMOCTOSITEJIbHOI CUCTEMBI IMMOJMBHOTO BOHO-
MmpoBoa (BCJIEACTBHE HEBO3MOXKHOCTH €€ YCTPOMCTBA MJIM 3KOHO-
MHUYecKoi Hea(peKTUBHOCTH) BOAA Mt MOUKM YIUL U MONMUBA 3€-
JIEHBIX HacaXIeHUit moaaeTcs Takke 00beAMHEHHONH CUCTEMOM.

ITpy NMpOeKTUPOBAHNM CUCTEMBI BOLOCHAOXEHWUS TTPOMBILIIEH-
HOM 30HBI WJIK OTHEIBHOTO 00BEKTa, HE UMEIOLIMX CBSI3U C TOpPOJI-
CKHUM BOJONPOBOJOM, HEOOXOIMMO YYECTh BCE BUABI MOTPEOIEHUS
BOJIBI, CYILIECTBYIOIIME HA UX TEPPUTOPUU. DTU CUCTEMBI PACCYUTHI-
BaloTCs camocTosaTeIbHO. Llenecoo6pa3HOCTh YCTpOCTBa TAKUX CH-
CTeM OTpeNe/ISIETCA U3 YCAOBUS TEXHOIOTHYECKOM, SKOHOMHUUECKOMN
M 9KOJIOTUYECKOI LIe1eco00pa3HOCTH, a TakxKe TpeOoBaHMl palno-
HAJIbHOTO MCITOJTb30BAHUSI BOAHBIX PECYPCOB.

PacueTHbIit pacxom BOABI KaXIOTO U3 NMOTpeOUTENEH Onpenes-
€TCSl Ha OCHOBE HOPM, TOJIyYaeMbIX ITyTeM 00pabOTKM CTaTUCTHYEC-
KHX JaHHBIX O (pPaKTUYECKOM TIOTPEOJIEHUHN WIIM TEXHOJOTHUECKUM
pacyeToM.

OOmuii pacxoa BoAbl HA HYXAbI HACEJNICHUSI NIPOMOPLHOHANIEH
YUCITY XUTeJIeil B HACEJIEHHOM IYHKTE, JUIST KOTOPOTO CTPOUTCS CH-
cTeMa BOOOCHAOXEHHUS, a TaKXKE pacXony BOIBI Ha XO3SIICTBEHHO-
MMUThEBBIE HYXIBI, TIPUXOISILIEMYCSI HA OJTHOTO XUTEJIS, T. €. HOpMeE
BOJOTIOTPeDIEHUS.

HopMma BomomoTpeGneHUsI, UAM yaeNbHOE BOOOMOTpeOJieHUE,
YIUTHIBAET KOJIUYECTBO BOIBI, MOTPEOJisieMOe ONHUM YEITOBEKOM
B CYTKM Ha XO3SHUCTBEHHO-IIUThEBBIE HYXIBl HE TONBKO AOMA, HO
Y B 001IECTBEHHBIX 3MaHMSIX, 32 UCKITIOYEHHUEM pacxoaa BOIbI B 10-
Max OTIbIXa, CAHATOPUSX, NETCKUX Jlarepsix U T. 1. Takxe oHa 3a-
BUCHT OT CTeTeHH 6J1aroycTpoicTBa 3MaHU U MECTHBIX KIIUMATH-
YECKHUX YCJIOBUM.

B Hacrosiee Bpems neiictylomum CHull 2.04.02-84* npeny-
CMOTpPEHHI CIIeAYIONUIME pacuyeTHBIE CPeOHECYTOYHBIE pacXodbl Ha
XO3ACTBEHHO-ITUTHEBBIE HYXIBI Ha OQHOTO XuTtessa (tadn. 2.1).

Jnst paitoHOB, TJIe BOIOIOJIb30BaHUE MPEeTyCMOTPEHO U3 BOJO3A-
OOpHEIX KOJIOHOK, CpeJHECYTOYHAs (3a roll) HopMa BoaomnoTpebie-
HUA Ha OJHOro XHTeaa npuuuMaetcs 30—50 a/cyr.

Bbri60p HOpMBI BOIOIIOTPEOICHUST B YKa3aHHBIX IMANa30Hax Mpo-
U3BOAMNTCS C YYETOM MTPUPOIHO-KIMMATUYECKUX YCIIOBUI, MOIITHOC-
TH UCTOYHWKA BONIOCHAOXEHUS, YKJIaNa XXMU3HW HACEJIEHUS U APYTHX
MECTHBIX YCIIOBUA.
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Taonanuuma 2.1
HopMbl x035iicTBEHHO-NUTHEBOTO NOTPEOJIEHHS BOIbI

CmeneHb 6nazoycmpolicmea Hopmbi 8000CHabXeHUsi HaceIeHHbIX MYHKMO8

patioHos xunol 3acmpodiku Ha 00HO20 Xumens cpedHecymoyHble (3a 200),
n/cym
3acTpoiika 3gaHusimu, obopyao- 125-160

BaHHbLIMU BHYTPEHHUM BOJOMPO-
BOZIOM M KaHanusauueu, 6e3 BaHH

To xe, C BaHHaMU U MECTHbIMU 160-230
BOoAOHarpesaTensamm
To xe, C UeHTpanM30BaHHbLIM ro- 230-350

payYnm BOAOCHabxeHWeM

Bribupast HopMy BogomnoTpebiaeHUs, HEOOXOAMMO TpenycMaTpu-
BaTb MEPOIIPHUSATHS 110 COKPAILIIEHUIO YTeUeK B CUCTEME U Hepaluo-
HAJIbHOTO MCNOJIb30BaHUS BOJbI B 3agaHusIX. K HUM ciiegyeT oTHe-
CTU OpPTaHU3ALMIO 30HUPOBAHUS CUCTEMBI, YJIYUIIEHHE €€ IKCITIY-
ataluuu, peryJupoBaHUe NaBJIEHUS U T. TI.

Pacxoapl BoAbl HA NpeANpPUATHAX BKJIIOYAIOT TPOU3BOACTBEHHEIE,
XO3SACTBEHHO-OBITOBBIC U JYIIIEBHIE.

Pacxonpl BoIbl Ha MPOU3BOACTBEHHBIE (TEXHOJIOTHYECKHE) HYX-
IBI 3aBUCSIT OT BUIA MPOU3BOACTBA, TPUHATOTO TEXHOJOTMYECKOTO
npoiiecca, BUIa CUCTEMBI BOIOCHAOXEHMS, KAueCTBa BOJbI U T. II.

OHu onpenensioTes Mo yAeIbHBIM HOpMaM BOAOTIOTPeOIeH s Ha
€IVHULY MTPOAYKLMU, KOTOPBIE 33Jal0TCSI HA OCHOBE TEXHOJIOTHYEC-
KHX pacyeToB pabOTHUKAMU TON WJIM WHOI 00J1aCTH TTPOMBIIILIEH-
HOCTH, a TakXe U3 YCIOBUI NMpUMEHeHUsT Haubosiee Mporpeccus-
HBIX TEXHOJIOTUi, TIpeAyCMaTPHUBAIOLINX MaJOBOAHBIE MPOLIECCHI,
YCTPOMCTBO OOOPOTHBIX M 3aMKHYTBIX CHUCTEM BOHNOCHAOXEHUS.
B cooTBeTcTBUM C CylECTBYIOIIMMH HOPMaMHU pacxo[ BOIBI Ha XO-
3MCTBEHHO-MTUThEBbIE HYXIbl pabouynX BO BpeMs MX NPeOBIBAHUS
Ha MPOU3BOACTBE YUUTHIBACTCS TOMTOJIHUTELHO K TEM XO3SIHCTBEHHO-
TMUTBEBBIM PacxollaM, KOTOpbIE pacCMaTPUBAJIMCh BhIIE. B 1exax co
3HAYUTEJIbHBIM TETJIOBBIAEIEHUEM OH TIPUHUMAETCSI PaBHBIM 45 J1,
a B OCTAJIBHBIX Liexax — 25 J1 Ha KaXOoro paboTamlIlero B CMEHY.
IToMuMoO 3TOTO Ha MPOM3BOMACTBAX, CBA3aHHBIX C HEOOXOIMMOCTHIO
MPUHATHA Iylua, JOJXKEeH OBITh MPEIyCMOTPEH PacXod BOABI M3 pac-
yeta 500 /4 HA OMHY OYLIEBYIO CETKY B TeyeHue 45 MUH.

Pacxoa Boapl HA MOJMBKY M MOMKY YJIMIL H IUIOIAAei, a TaKXKe
HA NOJHMBKY 3eJIeHbIX HACaXKIeHWil 3aBUCUT OT pa3MepoOB TMOJIMBa-
eMBbIX IUIolIanei, crocoba IMOJIUBKU, THIIA MOKPHITHMM M T. II.
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B CHull 2.04.02-84* npenycMOTpEHBI CJHeAYIOIIUE YyAEJbHBIE
HOPMBI pacxoia BOAbI, Ji/M2 Ha OXHY MOIKY WJIM Ha OIHY MOJIUB-

Ky (Tabi. 2.2).

Taonuma 2.2
Hopmbl pacxomoBaHHss BOAbI HA MOWKY M MOJIMB Te€PPHTOPHH

Hasnayerue 800bi Usmepumens | Hopma pacxo-

da, n/m*

MexaHu3nposaHHas MOIKka yCOBEPLLEHCTBOBAHHBIX 1 moiika 1,2-1,5

NOKPbLITUIA NPOE3A0B U NNoLWaaen

MexaHu3anpoBaHHas Nonueka ycoBepLUEeHCTBOBaH- 1 nonueka 0,3-0,4

HbIX MOKPbLITUIA NPOE3[0B W nnowanen

Monwveka Bpy4HyIo (M3 LWNaHra) ycoBepLUEHCTBO- To xe 0,4-0,5

BaHHbIX MOKPbITWIA TPOTYapoB U Npoe3nos

Monueka ropoackux 3eneHbix HacaxaeHWn » 34

Monueka rasoHoOB ¥ LIBETHNKOB » 4-6

IIpy OTCYTCTBMM HaHHBIX O TUJIONLIAASIX MO BMIaM 0J1aroycTpoi-
CTBa yIEJIbHOE CPEIHECYTOYHOE 3a IMOJMBOYHBIN Ce30H NMoTpebie-
HHe BoIbl MpUHKUMaeTcs paBHBIM 50—90 j1/cyT B pacyeTe Ha OJHO-
ro xwuress. IIpy Ha3HaYeHUH HOPMBI MTOJTUBKM YUUTBIBAIOTCS KJTH-
MaTHYeCKHUEe YCJIIOBUSI, MOIIHOCTh MCTOYHMKA BOIOCHAOXEHMS,
CTeneHb 61aroycTpoicTBa HACEJAEHHBIX MYHKTOB U APYTHE MECTHBIE
ycnoBus. Ynciio MONMMBOK B 3aBUCMMOCTU OT KJIMMaTa NMpUHUMAET-
cq 1—2 B CyTKH.

Pacxoapl BOAbI A TYlIEHUs MOXKapa ONMpENeNsiIoTCs 10 HOpMa-
TBHBIM AokyMeHTaM (CHuIl 2.04.02-84*). OHu cocrtaBieHbl Ha
OCHOBaHWM 0O6PabOTKU CTATUCTUYECKUX HAHHBIX O (hAKTUUECKUX
pacxonax BOIbI TIPHU TYLIEHWM TOXAapOB Ha pa3fUYHbIX O0OBEKTaX.
HopMbl pacxomoBaHUsT BOBI Ha MOXAPOTYILIEHUE 3aBUCAT OT YUC-
JICHHOCTH HaceJIeHUsI M XapakTepa 3acTpoitku (tabi. 2.3).

TIponOMXUTENBHOCTD TYIIEHUS TOXapa MPUHUMAaETCs] paBHOMN
3 4. Pacxonm BoOBl AT HAPYKHOTO ITOXAPOTYILIEHUS B TIPOU3BO-
CTBEHHBIX 3[IaHUAX ¢ (POHAPSIMHU U B 3MaHUSAX LUIMPUHOM 10 60 M Ge3
doHapeii 3aBUCHUT OT 06bEMa 3AaHUS, CTETIEHU OTHECTOMKOCTH €ro
CTPOMTEJbHBIX KOHCTPYKLIMI, a TAaKXKe KaTeropuu MoxapHoit orac-
HOCTH ITPOU3BOJICTBA, pa3MeIlleHHOro B 31aHUM (Tabu. 2.4). HopMma
pacxoza BOZBI IUISI HAPYXXHOTO MOXapOTYLIEHUST B TPOM3BOACTBEH-
HBIX 3maHUAX 6e3 ¢oHapeit wmMpuHoit 60 M U GoJlee HECKOJIBKO
uHas (Tabm. 2.5).
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Ta6nuwma 2.3
HopMbl pacxof0BaHHS BOIbI HA MOXKAPOTYIEHHe B HACEJIEHHBIX

MYHKTax
Yucno xume- | PacyemHoe | Pacxod 8o0bl, n/c, Ha 0duH noxap He3a8ucumMo om
nej?ez :Oaﬂc;e- . g:gg;e- o2HECMOUKOCMU 30aKul, Npu 86ICOMEe 3aCMpPOUKU
[y, | wonix oo W eonbue.
5 1 10 10
10 1 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
2000 4 — 100

PacyeTHOE YMCIIO OMHOBPEMEHHEIX TTOXXAPOB IS O6BETMHEHHOTO
ITPOTHBOTIOXAPHOTO BOJOTIPOBOJA HACEJIEHHOTO ITyHKTAa U ITPOMBIIII-
JICHHOTO TIPENNPUSTUS WU CEIbCKOXO3STMCTBEHHOTO TIPOU3BOI-~
CTBEHHOTO KOMILIEKCA, PACIIONIOKEHHBIX BHE HACEICHHOTO ITyHKTA,
MPUHUMAETCS B 3aBUCUMOCTH OT IUTOIIAAM, 3aHUMAaeMOI TIpearpus-
THEM, U YHCJIA XUTeNIel B HACEIEHHOM MTyHKTe (Ta6i. 2.6).

ITpu HECKOMBKUX MPOMBIIIUTEHHBIX TIPEATNIPUATHSIX U OTHOM Ha-
CEJIEHHOM ITyHKTE pacuyeTHOE YMCJIO OJHOBPEMEHHBIX IOXAPOB
MPpUHKUMAETCS 1O COTJIACOBAHMUIO ¢ opraHamMu [ocyaapcTBeHHOTO
MOXXapHOTO Haja3opa.

PacueTHBII pacxoq Ha MOXapoTYIIEHUE JOTXeH OLITH obecre-
YEH MPU HaubOJBIICM PACXONE Ha APYTUC HYXIBI.

MaxkcuManbHBI CPOK BOCCTAHOBICHUST HENMPUKOCHOBEHHOTO
MPOTHBOIIOXAPHOTO pacxoia, XpaHIIETocs B pe3epByapax, COCTaB-
JisieT 1—3 CyT B 3aBUCHMOCTH OT KATETOPUHU 00BEKTa IO MOXapHOit
OITACHOCTH.
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Ta6auuwa 2.4

HopMbl pacxonoBaHusi BOAb! HA MOXAPOTYIIEHHE NpeaTPUATHIA
NpH OIHPUHE TIPOU3BOJACTBEHHBIX 3AaHHi d0 60 M

CmeneHb | Kamezopus Pacxod 600kl 11/c, Ha HaPY>XHOE NoXapomyuweHue
ozHecmod- | npou3sod- (Ha 00uH noxap npu obveme 30anutll, Mbic. M°)
Kocmu cmea rno
30anuil noxapHol 803 | 35 | 5-20 {20-50| 50— | 200~ | 6onee
onacHocmu 200 400 400

lull r.a 10 10 10 10 15 20 25

A B, B 10 10 15 20 30 35 40

r.a 10 10 15 25 —_ —_ —

n B 10 15 20 30 — — —

r.a 10 15 20 30 — — —

VuVv B 15 20 25 40 — — —

Npy MHPHHE NPOM3BOJACTBEHHBIX 31aHHI 0T 60 M u Oosee

Tadbnuua 2.5
Hopmbl pacxomoBaHHsA BOAbI Ha NMOXKAPOTYIIEeHHE TpeanpHATHi

CmeneHb | Kamezopus Pacxo00d 800k, 11/c, Ha HapyXHoe NoXapomyweHue
ozHecmod- | npou3god- (Ha 0duH noxap npu o6beme 30aHudl, mbic. M°)
Kocmu cmea no
30anutl noxapHoli do | 50~ | 100-| 200~ | 300~ | 400~ | 500~ | 600~ | 700~
onacrocmu | 90 | 100 | 200 | 300 | 400 | 500 | 600 | 700 | 800
Inll A buB |20) 30| 40 | 50 | 60 | 70 | 80 | 90 | 100
rLAvE 10{ 15| 20 { 25 | 30 | 35 | 40 | 45 | 50

Tabnuupa 2.6
PacyeTHOE YHCJI0 OXHOBPEMEHHBIX IOKAPOB

Mnowads npednpu- | Yucno xumenei e HaceneHHom | Hucno o0HO8peMEHHbIX
amus, ea nyHKme, mbic. vesn. rnoxapoe
010 1*
Menee 150 A
0110 no 25 2+
Bonee 150 Menee 25 2*

* Ha npeanpvsTui unu B HaceNeHHOM NyHKTe — Mo HaubonblueMy pacxoay.
** OfvH Ha NPeanPUATAU U OQUH B HACENEHHOM NyHKTe.
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2.3. OnpepeneHne pacyeTHbIX pacxonos BOAdbl

PexuM norpebiieHNsT BOOBI HA XO3SMCTBEHHO-TTUTHEBEIC HYXIIbI
HacesjleHUEeM SIBISETCS B 3HAUYUTEJIBHON Mepe ciaydaitHbIM U MaJjio
[OLIAOUIUMCST YIIpaBJAeHUIO TIpolieccoM. [TosToMy st MOJydeHNs
JIOCTATOYHO TOYHOTO YU S5KOHOMUYHOTO MPOEKTHOTO PELIECHUS CH-
CTEMBI BOAOCHAOXEHUS HEOOXOAUMO 3HATh pacUeTHbIe TpaduKu
notpedseHust Boabl HacenreHUeM. [loTpebiienue BOAbl HA XO34ii-
CTBEHHO-TIMTLEBBIE HYXABl HEPABHOMEPHO KaK B TEUCHUE Toja,
TaK U B TedeHUe cyToK. HabmiomatoTcsa u3sMeHEeHUsT pacxonaa: ce-
30HHEIE, BBI3BAHHBIE U3MEHEHUEM TeMIEpaTypsl M BIAXXHOCTH
BO31yxa; HeaeJbHbIE, 00yC/IOBAeHHBIEe 0COOEHHOCTSIMH XHU3HEAesI-
TENLHOCTH JIIOAEH B pa3IMYHbIE THU HEAETH, 4 TAKXKE CYTOYHBIE,
IocnenHue xapakTepu3yloTCs HEPABHOMEDPHOCTBIO MOTPeOIeHUS
BOJBI B OTAENBbHBIC YaChl CYTOK, YTO B 3HAYUTEJbHOI Mepe 3aBU-
CHUT OT CTelleHU OaaroycTpoiicTBa U U3MEHEHUS aBJieHUs B BOJLO-
HaropHoi cety. U3MeHeHHe YaCOBBIX pACXONOB MOXET BHI3bIBATh-
CS1 U TAaKUMM CIy4aiiHBIMHU (PaKTOpaMy, KaK TOKa3 MOMYASIPHBIX
TeNenporpaMM, CITIOPTUBHEBIX MEPOTIPUSTHI M T. IT. 3HAYNTEIBHOE
BJIUSTHUE Ha peXUM BoAONOTpeOJeHUs] OKa3bIBAaeT COLMAaIbHBIN
¥ gemorpaduecKuil CoCTaB HaceACHNUS.

s mony4eHUst yKa3aHHBIX TpaduKoB HeoOXoauM psan Habo-
JeHui 3a noTpebieHueM BOILI B HACENIEHHBIX MYHKTAaX, OJIM3KUX 10
YUCHACHHOCTH HaceJdeHUsI, KNTUMATUIECKUM YCIIOBUSAM, CAHUTAPHO-
TEXHUYECKOMY 01aroyCcTpoiCTBY paiOHOB XHWJIOW 3aCTpONKU, Je-
morpaduyecKoMy COCTaBy.

porHo3a pexuma BoaomoTpedaeHust TpedyeTcs AN onpeaee-
HUS TAaKUX BEJIUYMH, KaK BOJAOTOTpebiieHHe, peryiupyloline
06BbEMBI BOABI B €EMKOCTSIX, 3aTPAThl HEPTUHU HA TPAHCIIOPTUPO-
BaHWe BOJABl U Ap. OH JOMXEH CAYXUTb OCHOBOH IJISI pelieHUS
3a7a4 yMnpaBjieHUs: ONTUMAJLHOTO paclipejieleHUs Harpy3ok
MEXIY UCTOYHUKAMU MUTAHUS, BBIOOpa paGoTaloIUX arperaTos
A T. M.

Pa3paborath rpaduku, aieKBaTHO OTpaxkaiolie BOAONOTpebIe-
HHUE pacCMaTpuMBaeMoro o0beKTa, BeChMa CAOXHO U TpynoemMko. Ha
MPaKTUKE 3TO MPUBOIUT K HEOOXOAUMOCTH TIOAb30BaThCSI TPUOIN-
XKEHHBIMU TpaUKaMU, CTENMEHb YITPOUIEHHUS KOTOPHIX 3aBUCHUT OT
XapakTepHBIX 0COOEHHOCTEI U TpeOGOBAaHUIH ITPOEKTUPOBAHUS U 3KC-
TUTyaTaluH.

Ha ocHOBaHWM JaHHBIX O HOpMaX BOAOMOTPeOJIEHUS, CBENEHU I
O pacyeTHOM 4YHCJIE XUTeNel U ToTpeOHOCTH B BOJe NPOMBINIEH-
HBIX TIPEANPUSITU, 3a6UparolIMX BOAY U3 rOPOACKOTO BOAOTIPOBO-
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aa, MOXET ObITb OMpelesieHo MOJTHOE CPENHEE PACUETHOE KONIUYe-
CTBO BOJIbl, KOTOPOE JTOJIXKHO OBITH ITOJAHO TOPOAY B TEUEHUE CYTOK.

Ha x03iCTBEHHO-TIUThEBbIE M OBITOBBIE HYXILI HACENECHUS
CpelHHe CYTOUHBIe pacxoasl Boabl O, M3/CyT, paBHBI:

0 = 4., N,

IJle g, — CPEIHWIA 3a TOfl pacyeTHBIN PacXol BOAbI HA OQHOTO XKH-
TeJd B CYTKHU, MPUHUMAEMBIA B COOTBETCTBUM C NEHCTBYIOUIUMHU
CHuIl; N — pacueTHOe 4uclio KUTEIEH.

PacueTHble 00beMBI BOJOTOTPEOIEHUS TPOMBILIIEHHBIX 00BEK-
TOB OIPEAEISTIOTCS HA OCHOBAaHUM TEXHONOTUUECKUX PACUYETOB.

OrnpeneneHHbIE CPeAHECYTOYHBIE PAacXoAbl BOMOMOTPEOIEHUS
MOTYT CJIYXXHUTh TOJIbKO B KaU€CTBE OOLIETro MokasaTest ToTpedHo-
CTH B Bojie. B neiicTBUTENIBHOCTH CYTOYHBIE PACXO/b!l BOABI B 3HAYU-
TEJIbHOW Mepe 3aBUCAT OT Ce30Ha roaa, KJIMMaTUUYeCKHX U3MeHe-
HUIA, nHe# Henenun. Takum obpa3oM, nMotpebiieHUEe BOABI XKUTEISIMHU
B TeYeHMe T0JlJa HEpaBHOMEPHO U 3aJaya CUCTEMbl BOOOCHAOXeHUsT
B TOM, 4YTOOBI YIOBJIETBOPSTh TMTOTPEOHOCTH HaceJeHUsT B BojJe TO-
CTOSTHHO, B TOM YMCJIe B CYTKU HauOOJbLIero (MaKCMMaJbHOTO) BO-
JIOTIOTpeOIeHUS.

CyToyHast HepaBHOMEPHOCTb MOTPeOSeHUST BOIBI XapaKTepHU3y-
eTcst Koo PULIMEHTaMU CYTOYHOIH HepaBHOMEpHOCTH K" n K .
MakcuManbHbIH KO3QGUUHEHT CYTOYHOH HEPABHOMEPHOCTH Koy
TIpeJIcTaBIseT cO60M OTHOLIEHUE CYTOYHOTO pacxola B JHU Hau-
6omblIero BogonotpebieHuss QY K CpeIHEMY CYTOYHOMY pacxony
3a rox Q:

Kxe = Qe / -

MuHUMaNbHBIH KO3(DGUIMEHT CYTOYHOI HEpPaBHOMEPHOCTH
K% — 3TO OTHOIIEHHWE CYTOYHOTO pacxofia B THU HaUMEHBIIETO

MHWH

BofionoTpedneHus QF K CpefHeMYy CyTOYHOMY pacXofy 3a ro:

MHH
Ko =0/ Q-

AT KO3(PPUUMNEHTHI, YUUTHIBAIOILIME YKIIAd XXU3HA HaCEJIEHUS,
pexXuUM paboThI MPEANpUIATHA, CTeNeHb OJIaroycTpoiCcTBa 3MaHUM,
NMpUHUMAIOTCA paBHBIMU: K& =11—13; K2 =0,7—0,9. OHM mo-
JIyJeHBI B Pe3yJIbTaTe aHAJIM3a HEPABHOMEPHOCTH BOIOITOTPEOIEHUS
B e CTBYIOILIMX BOJOTPOBOJAX.

MakcuManbHbIi CyTOUHBIN pacxon QF =K .Q sABAsieTCS OC-

HOBHBIM pacxoJoM, Ha KOTOprﬁ NIOJIKHA OBbITh paccyuTaHa CUCTE-
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Ma BomocHaGxeHusi. OmHaKO ciefayeT MOMHUTDL, YTO MOTPeOIeHNE
BOIBI B TeYEHUE CYTOK TakKKe HepaBHOMepHO. CtermeHb HEPABHO-
MEPHOCTH PAcXOJOBaHMSI BOIBI 3aBUCHUT OT YHMcJia XuTejell B Hace-
JIEHHOM TIYHKTe, a TaKxKe OT 0JlaroycTpoicTsa 3qaHHi, YCIOBHIA pa-
OOTHI NPEANPUSTUIA U APYTUX MECTHBIX YCJIOBUIA.

PexuM BOnomnoTpeOEHUsl B TEYEHUE CYTOK OIMPEAESETCS IO pe-
3y/sbTaTaM HabJIOAEeHUIT 32 NEHCTBYIOUIMMHU CUCTEMaMy BOZOCHA0-
xeHusi. OHU MOTYT OBITH MPEACTABIEHBI B TAGJIMYHOM, UHTETPAIb-
HOM, aHaIMTHYECKOoM M rpadudeckoii ¢popme. Ha puc. 2.4 npu-
BEJleH MpUMep cTyreHyaToro rpaduka BogonorpebdieHus. [To ocu
OpAMHAT 3TOTO rpadrka OTJOXEHBI 3HAYEHUST 4aCOBOTO pacxona
BOJIBI B MPOLIEHTAX CYyTOYHOTO Pacxoja.

9y.max
»

; 2\
| el 7T

" Ny
/ 4 8 7] 16 20 24
Yacer cymox

. By /2%
Qeym, 7o / ym\

00. msn

Puc. 2.4. I'paduk B3aUMOCBSI3H PeKHMOB PabOTHI CHCTEMbl BOJOCHAOKEHHUS
H BOJONOTpEOHTENEN:
1, 2 — nna HacocHbIX ctaHuumit 1, Il nogbpema; 3 — pexuM Bogonotpediie-
HUS

YacoBasgs HepaBHOMEPHOCTb NNOTPeOIEHNUsT BOIBI XapaKTepu3yer-
csl MAaKCUMAaJIbHBIMU KO3 dULIMEHTaMH 4aCOBON HEPaBHOMEPHOC-
™ K. 1 K » PABHBIMMU:

Makc
qac qac yac , yac __ yac yac
KMaKC = Makc /Qcp 9 KMMH — XmuH /Qcp .
MakcuMaTbHBINA YaCOBOW pacxof ISl CYTOK HaubOoIbLIEro BOAO-
noTpedIeHUs

Qqac = K® . /24

Makc Makc Makc

MuUHHUMAaNbHBIA YaCOBOU pacxon [UIsl CYTOK HAMMEHBLIETO BOLO-
noTpeOaeHus

Yac =K‘IHC .Q;i’:;i /24.

MHH MHH
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ITo naHHBIM pabOTHI IKCIUIYaTUPYEMBIX TOPOACKHX BOAOTPOBO-
noB B CHull gaHbl pekoMeHIauuu st NpUOIUXKEHHOro onpeaesie-
Husa K™ u K* 1no ¢popmynam:

Makc MHH

Hqac __ .
Kmaxc - aMaKCﬁMaKC’
anc - a

MHH MUH I MUH *

KoapdHIMeHT o yUUTBIBAET CTETNCHDb 0J1aroycTpoiicTBa 3MaHui,
peXum paboTel IPEANPUATHIL U IpyTrre MeCTHbIE yCioBus. OH npu-
HUMAaEeTCsI paBHBIM:

o = 1,2—1,4;

Makc

Oy = 0,4—0,6.
KoapduuneHT f yuuThIBaeT BAUSTHUE YUCIEHHOCTH HaCeJCHUS
006bekTa (1abs. 2.7). C pocToM HaceneHUs1 HEPaBHOMEPHOCTh BOIO-
rmoTpebyieHus1 yMeHblIaeTcsd. Huxe npuBoasTcst 3Ha4eHUsT Koaddu-
LIMEHTOB B, . 1 B,,,,, B 3aBUCUMOCTH OT YHCJIa Xuteneit N:

Taonuma 2.7

3nauenus KoapduuuenTos B, . M B,

N, Tbic. ven. Buaxe B N, TbIC. yen. Buare Buam
[0 0,1 4,5 0,01 25 1,6 0,1
0,15 4 0,01 4 1,5 0,2
0,2 3.5 0,02 6 1.4 0,25
0,3 3 0,03 10 1,3 04
0,5 2,5 0,05 20 1,2 0,5
0,75 2,2 0,07 50 1,15 0,6
1 2 0,1 100 1,1 0,7
1,5 1,8 0,1 300 1,05 0,85
1000 u 6onee 1 1

I'padpuku pexuMa pacxodoBaHHUs BOIbI, MOJYYEHHBIE TI0 JaH-
. HBIM XO3SIICTBEHHO-NIUThEBOTO BOLOIOTPEOIEHUS, HE OTPaxXaloT
B [TOJIHOM Mepe peXuM TMOoTpeOIeHUS BOABl HACEJIEHHBIM MTyHKTOM.
DT0 BBI3BAHO TEM, UYTO U3 FOPOACKON CUCTEMBI BOTOCHAGXKEHUS 110~
MUMO XO3SIMICTBEHHO-TTUTHEBBIX PACXOJ0OB OTOMpPAETCsI BOJA HAa HYX-
Ibl IPOMBILUIEHHBIX MPEANPUSITUN, MONUBKY U Ip. O0OOLIEHHBIN
rpacuK pacxona BOIBI 1TO YacaM CYTOK HEOOXOAMMO CTPOUTD C yye-
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TOM BCEX 3TUX PACXOIOB U BEPOSITHOM CTENIEHU UX KOJIeGaHUS B Te-
yeHue cytok. IToTpebneHne BOABI UIMEHSETCS TaKXe B Ipeaeax
Kaxgoro yaca. OgHako I YIpOUIEHUS pacyeToB 3THM (aKTopoM
npeHebOperaiorT. KpoMe Toro, pasBUTHE CUCTEMBI ITOJAYU U pacripe-
JeJIeHUs] BOJBI TIO OYepEeasiM 1aeT BO3MOXHOCTh UMETh HEKOTOPBI
pe3epB MOLIHOCTH CUCTEMBI, TTO3BOJISIIONINI 0OecTIeYnBaTh YBE/IU-
YeHHYIO MOAa4y BOIBI B CIyyae HEOOXOAUMOCTU. YUUTHIBask CKa3aH-
HO€E, pacYETHBIN CeKYHIHBIH pacxoa (J1/¢) B yac MakCUMAaJIbHOTO
BomonotpebaeHus q,,, . =0 /3,6.

CyTouHoe ToTpebieHre BOIBI B pa3siuYHbIC TTEPUOABI Trojga Ha
TIPOMBIIIJIEHHBIX 00BEKTAX B 3HAUUTENBHOI Mepe omnpenesercs
TpeGOBaHUAMM TEXHOJOIMYECKOTO Npouecca. Ha HeKOTOpHIX TIpo-
M3BOJACTBaX OHO MEHSETCS He3HAYNUTEbHO (HarlpuMep, Ha MPOM3-
BOJICTBAaX, UCIOJb3YIOIIMNX BOLY JUISI OTMBIBKM TIPOAYKTA), HA JAPYTHX
OHO BEChMa CYIIIECTBEHHO (HANpuUMeEp, B CUCTEMaxX KOHIULIMOHUPO-
BaHUS BO3Myxa, KOHOEHCAIUY T1apa U T. 1.).

HM3MeHeHHe pacXOogoBaHUs BOAbLl B TEUEHUE CYTOK 3aBHUCHUT OT
yucyia CMeH, KoJindecTBa paboTamolinX B KaXIYI0 CMEHY, peXuma
oTOopa BOABI B TEYEHUE KAXIOH CMEHBI, HAIMYUS TOPSYUX U XO-
JIOAHBIX LHEXOB U ApYyrux ¢akropoB. OJHAKO HEPABHOMEPHOCTH ITO-
TpeOICHUS BOABI MPOMBILUICHHBIMH NPEANIPUATUIMU B OTJIUYUE OT
HEPaABHOMEPHOCTH X035 CTBEHHO-MMTUTHEBOTO BOAOTIOTPEOICHUS Ha-
CEJICHUEM MOXET OBbITh MOCTABJICHA MOMA OMNpPEAETCHHBI KOHTPOJIb
C TIOMOUIBIO TEXHUYECKUX pelleHnil. B psage ciyvyaeB Boga U3 ro-
POACKON CUCTEMBI BOJOCHAGKEHUST Ha HYXXABI ITPOU3BOJICTBA MOXET
MOCTYTIATh B PECYJIUPYIOIINE U 3allaCHBIE eMKOCTH, PACIIONIOKEHHBIE
Ha TEPPUTOPUU MPEATIPUSITUS, OTKYIA MTOAABATHCA MECTHBIMU Ha-
COCHBIMU CTaHUUSIMUA. BO3MOXHO OpraHM3oBaTh IOAA4Yy BOIBI
NPEANPUSITHSIM B YaChbl HAUMCHBIIETO NOTPEOACHUST BOABI TOPOIOM.
3TO CIOCOOCTBYET YIOPSIIOYEHNIO CYMMapHOTO rpacduKa BOIOIO-
TpeOJIeHUsT U MOBBILIEHUIO SKOHOMUYHOCTH paboThl TOPOICKOTO BO-
JIOTIPOBOJA B LIEJIOM.

Pacxonbl Ha MPOW3BOACTBCHHBIE HYXKABl OTMpEaesiioT MO AaH-
HBIM TEXHOJIOTUYECKUX PACYETOB WM YIAEIbHBIM HOPMaM Pacxomo-
BaHUS BOIbI HA €IMHULLY IIPOAYKIIMHU, BEITTYCKAaeMOH 3a CYTKM WU
CMeEHY.

Pacxonst Boabl, 0TOMpaeMOii U3 CUCTEMBI Ha MOJIUBKY YJIUIL U 3€-
JIEHBIX HAaCaXIECHUU, HE JODKHBI MONaAaTh B Yachl MAKCMMyMa pac-
XOJIOBaHMUSI BOABI HA XO3SIICTBEHHO-TIMThEBBIE HYXIbl B HanboJee
Harpy>eHHbI€ CYTKH.

s xaXxmoi KaTeropuu 1motrpeduTesiei TOmKHB ObITE COCTaBie-
HbI TpachMKHU NOTpeOIeHNS BOABI B TeUeHUE CyTOK. s nonyyeHus
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cyMMapHoro rpaguka He0OXOOIUMO CIOXUTH OPAUHATHI COCTaBIS-
ournx ero rpadukos. Micnosp3ys JaHHBIe CyMMapHOro rpacduka
BOHOMOTPEOICHUST, TPOBOMSAT PACUETHl CUCTEMBI Ha pa3JInYHbIE MO-
MEHTbI BpEMEHM.

2.4. Pexum paboTbl BOgonposoaa u ero
3NeMEeHTOB

2.4.1. Pexum pa6oTbl OTAENbHbIX COOPYXEHUA U UX
¢PpyHKUMOHaNbHaa B3aMMOCBA3b

YcTaHOBUB pacyeTHBIM rpacuK BOAOMOTPEOJEHUS, CYTOYHBIE
pacxoabl BOIbI U B3aUMHOE PACTIONIOXEHHUE JIEMEHTOB CUCTEMBI BO-
JMOCHaOXeHUs, Ha3HAYaloT PEXUM PabOTHI OTAEIBHBIX €€ COOpYXe-
Huii. OH J0KeH obecrneynBaTh PeXUM BOJOMOTPEOICHUS.

B3auMocBs3b pexuma paboTbl CUCTEMBI BOIOCHAOXEHUS (CM.
puc. 2.1, a), nogamoliei BOAY B pacnpeAeauTe/IbHyIO CeTh, C pac-
YeTHBIM rpadMkoM BoAoTOTpeOsIeHUs noKa3aHa Ha puc. 2.4. B pa-
60Te COOpYKEeHUI CUCTEMBI TOJI)KHA OBITh OpraHM30BaHa Takasl B3a-
HMOCBS3b, YTOOBI OBLTH 00eCTIeYeHBI 3aJaHHbIe TPEOOBAHUS B OTHO-
IeHWW  BojooOecreyeHUss  moTpedbutesns.  BomompueMHbie
COOpYXXEHMSI, HAcOCHasl cTaHLUA [ mombeMa U OYHMCTHBIE COOpYXKe-
HUs1 obecrieyuBaloT 3a00p, Mojadyy U OYUCTKY BOABI B 00ObEME CY-
TOYHOTO BOAONOTPe6IeHUs. PeXXM paGoThl 3TUX COOPYXEHUH s
CpPEeIHUX U KPYITHBIX 00BEKTOB, KakK MPaBUIO, Ha3HAYaeTCsl paBHO-
MepHBIM. [1pu 3ToM pexxume (TuHUS [ Ha puc. 2.4) obecrneynBaloT-
Csl HaMEHBILIME pacyeTHbIe HATPY3KHU YKa3aHHBIX COOPYXXEHMIT U HX
HauMMeEHbIIass CTPOUTENbHAS CTOMMOCTb. B BOJOMPOBOAHYIO CETh
BOJIa MOJAeTCs1 U3 pe3epByapoB HacocHol ctaHuueilt II moxbema.
Ilpu coBnageHuu rpacduka pexuma paboOTbl HACOCHON CTAHLIUM
Il nogpeMa ¢ rpapukoM BomonoTpebneHust (TMHUS 3 Ha puc. 2.4)
BOJIOHAIIOpHAas OalllHA IJIS LeJied peryJupoBaHUSs B CUCTEME HE
TpebyeTcs.

Hcnonb3oBaHue TaKOro pexuma paboThl HACOCHOM CTaHUUU TIpU
3HAYMTEIHLHOM HEPAaBHOMEPHOCTH BOINOMOTPEOSECHUS YCIOXHSIET
M YIOpOXAaeT 3KCIUIyaTalllio U CTPOUTEIBCTBO cucTeMbl. Kak mpa-
BMJIO, UCITOIB3YETCH CTYNMEHYATHIN peXuM paboThl HACOCHOM CTaH-
vy Il nompseMa (iuusa 2 Ha puc. 2.4). [1pu 3TOM pexXuMe B Yachl
MaKCHMMaJIBHOTO BOXOMOTPe6eHUSI HAaCOCHAs CTaHILIUS MOJaeT He-
CKOJIBKO MEHbIIee KOJIMYECTBO BOABI MO CPAaBHEHMIO C TPEOYEMBIM.
B yacel MUHUMAaJIBHOTO MOTPe6JIEHUSI BOJBI TTOJa4Ya HaCOCOB ITpe-
BBILIIAET MOTpeOIeHUE BOIBI.
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B nepBoM ciyuae HeZOCTaTOK BOIBI KOMITEHCUPYETCSI U3 BOJAO-
HanmopHoM 6aiiHu, BO BTOPOM — M30BITOK HaKarliMBaeTcs B pe3ep-
Byape GamrHy. UTak, B cUCTEME CYIIECTBYIOT PETYIMPYIOLIUE pe3ep-
Byaphl AByX TUINoB. K rmepBoMy OTHOCUTCSI pe3epByap YUCTON BOIBI,
HAXOASAIUICS Ha TPAHUIE IBYX 30H CUCTEMBL. Pexxum paboTHl Ha-
cocHoM cTanHuuu I mogreMa onpenesnsieT paboTy cOOpyXeHU# mnep-
BOI1 30HBI; PabOTa COOPYKCHHUI BTOPOI 30HBI OTIPEAENSIETCS PEXU-
MOM paboThl HacocHoU ctaHuuu Il moabema.

BTOpBIM THTIOM PETYJIUPYIOIIUX pe3epBYyapoB (EMKOCTE) B~
eTcs BOJIOHArnopHast 6aurHsg, HaxonsgIuasicss Ha TpaHUlle 30H, pabo-
Ta COOPYXKEHHUM KOTOPBIX OTIPENESISeTCS PEXUMOM TTOAAYU BOJBI
HacocHolt cranuueit Il nompemMa M rpachukoM BogoONOTpeOAECHUS.
O0beM peryTupyolIeii eMKOCTH BOAOHATOPHON OauiHu OyAeT TeM
MeHblIe, YeM Oinuxe rpa¢uk paborsl HacocHoit ctaHuuM II nmoab-
€Ma K rpauKy BOIOMOTpeOICHUS. DTO TOCTUFAETCH YBEINUeHUEM
CTyTieHeill rpaduka paboTsl HACOCHOM CTAHLIMM M, CIAEAOBATENBHO,
YCTaHOBKOM GonbIero yucina HacocoB. B moboM ciydyae o6beM pe-
TYJIMPYIOLIUX €MKOCTEN JOKEH GBITh TOCTATOYHEIM IS obecreye-
HUSI CYTOYHOTO BOAONOTPEOSICHUS TIPU UX COBMECTHOI paboTe ¢ Ha-
COCHBIMU CTaHUUSIMU.

PexuM paGoTsl TpyOONIPOBOIOB, MOAAIOUINX BOAY OT Bogo3abop-
HBIX COOPYXEHUI Ha OUYMCTHBIE COOPYXEHUS U B pe3epByaphl YUC-
TOW BOHBI, ONPEAEISETCS PEXUMOM pabOTHl HACOCHOW CTaHLNUU
I monbema, a pexxuM paboThl BOTOBOJIOB, TPAHCTIOPTHPYIOIINX BOIY
OT pe3epBYapoB YMUCTOI BOIbI 1O BOJOHANIOPHON OalllHX, — HacoC-
Hoit craniuu 11 momsema. Ha yyacTke oT BOZOHATIOpHOM OallHM 10
ropona peXuM paboTh! BOXOBOIOB 3aBUCUT OT pexXyMa BOIIOTIOTpeO-
JieHus1. YcaoBus paboTel BOAOHANIOPHOM OAlllHN TAaKXKE 3aBUCST OT
rpaduka BomonoTpebaeHus ropoaa, a ¢ 00beM ONpeaenseTcs Iy-
TeM COBMellleHUs T'pacuKOB BOAONOTPeOIEHUS TOpoIa U paboTh
HacocHoi ctaHumu 11 mompeMa.

K cucteMe BomocHaOXeHNA MTPEeABIBIAIOTCA TpeOOBaHHSA, Kaca-
IOIIMECS HE TONBKO NMOAAYM BOMABI MOTPEOUTENSIM B HEOOXOAMMBIX
KOJIMYECTBAX, HO U HAMOPOB, KOTOPhIE AOIKHBI OBITh 06eCreYeHbI
B TOoYKax otbopa. Harop, pazBrBaeMblit HACOCHOI CTaHIIUEH, U BHI-
COTa BOJOHAMOPHOW GalIHW TOJKHBI OBITh JOCTATOUYHBIMU JUTSI TIPE-
OZIOJIEHUSI TIOTEPh HATopa NPU ABMXEHUU BOIBI 0 TPYOOTIpOBOIAM,
a TaKkxe Ui NogbeMa BOABI 10 HauBRICHIe! TOUKU €€ 0TOOpa U U3-
JINBA.

BoabliMHCTBO oTpe6GuTeNeit MOMyYaloT BOLY Ha HEKOTOPOH BbI-
COTE Hajl MOBEPXHOCTBIO 3eMJHu (puc. 2.5). DTo TpebyeT co3naHus
B CETU B MECTE MPUCOCAUHEHUST BBOAA HAIOpa, JOCTaTOYHOTO JJIsI
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MOABEMA BOJBI HAa 3aJaHHYIO BBICOTY, HOCAIILIETO Ha3BaHUE CBOOO/-
HOro Haropa f_;:

HCB = Hr + hl‘lOT + HOCT’

rae H. — reoMeTpuyeckas BBICOTA IMOABEMA BOABI OT MOBEPXHOCTH
3eMJIM JI0 CaMOM BBICOKOI BOJ03abOpHO# TOYKH, M; A, — TIOTEPU
Haropa BO BHYTPEHHEN CETH, BONOMEPHOM y3Jie U BBOaE, M; H .. —
OCTaTOYHBIN HAIOP Yy AMKTYIOIIETO TpUbopa, M.

Z”nam

>
>

Puc. 2.5. CxemMa nogauyu Boabl B 31aHHE

I'eoMeTpuyeckas BeICOTa NoabeMa BoAbl H, M, onpeJensieTcs 1o
dbopmyne N
1{1‘ = Hn}l +(n— l)f[:-)'r + an’
rne H, — npeBbliieHHe OTMETKH I10J1a MEPBOro 3Taxa HaJl MOBEPX-
HOCTBIO 3¢MJIH (ITJITAaHUPOBOYHAST BBICOTA); # — YHCJIO 3TaXe B 31a-
HuM; H, — BbICOTa 3Taxa 31aHust; H,, — BbICOTA PaCMOJOXCHUS
IUKTYIOLIETO IPpUOOpa Hall MOJIOM.

st mpeaBapuTeNbHBIX pacyeToB CBOOOAHBII HAIMOp MPpU OTHO-
9TaXHOM 3acTpoiike MpUHUMAIOT paBHbBIM 10 M, a mpu GosblIei
9TaXHOCTH MPUOABIAIOT 110 4 M Ha KaXOBIH 3TaxX:

H,=4(n— 1)+ 10,

IJie # — 3TaXHOCTh 3aCTPOMKH.
B yacsl MUHMMAJIBHOTO BOAOIOTPEOJIEHUSA HAIIOp Ha KaXXIbIi
3Tax (KpoMe MepBOro) A0MycKaeTcs MpuHuMath 3 M. Ha rpoMerii-
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JIEHHBIX MPEANPUATUSIX CBOGOIHBIN HANOp ONpenaesieTcsl TeXHOJIO0-
FMYECKUM IPOLECCOM.

CBa3bp MEXIYy HaropaMu JJIsl CXEMbI BOTOCHA0XeHMs ¢ DalHei
B Havaye cetu (puc. 2.1, @) Ha MOMEHT MaKCUMaJILHOTO BOJOIIO-
TpebiaeHus MpeacTaBieHa Ha puc. 2.6. OHa omnpenesseTcs Moioxe-
HUEM TTBE30METPUYECKUX JIMHUI, KOTOpPBIe OTPaXaloT najeHue Ha-
fl0pa B CETH NP ABMXKXEHUM BOABI OT UCTOYHUKA BONOCHAOXEHUS
IO TOYEK CeTH, Hauboyee HeGMArONpUSITHO PACITONIOXKEHHBIX B OT-
HOIIEHUU obecrieyeHuss CBOOOAHBIX HAMOPOB. DTU TOYKU HOCST Ha-
3BAHHUS «IMKTYIOUINX» WA «KPUTHYECKNX». OOBIYHO JUKTYIOHIHMH
TOYKaMU SIBJIIOTCS HauboJiee yaajJieHHbIe OT GalllTHU TOYKHW 0TOOpa,
UMelolIe HanboJbIINe reoe3nyecKue OTMETKHY 3eMITH. B Hux Oy-
AYyT caMble HU3KHUE Nbe30METpUYECKHEe HANOpPhl M caMbie Majibie
CBOOOAHBIE HAMOPHI.

N
< §° ‘2
- —
8, PR
s Wla,
N
[ a
N
N

Puc. 2.6. CxeMa B3aHMOCBA3H MEXAY HamopaMH B CHCTeMe
BOIOCHAOXKeHHs ¢ OallHeil B Hayajie CeTH

ITresomeTpuyeckuii Hamop MpeaCTaBIsIeT OO0 CYMMY Teoae-
3UYECKOIl OTMETKYU paccMaTpuUBaeMOi TOYKU U CBOOOTHOTO HATO-
pa B Heit. Ecnu 3a kpuTHYecKyio (Cpeay yAaJeHHBIX OT OalrHu)
TIPUHSTh TOYKY @, UMEIOIIYI0O HANOOBIUIYIO T€0Ie3UYECKYI0 OTMET-
Ky Z, TO TpeOyeMbiii Mbe30METPUUYECKUI HAMop B Hell OymeT paBeH
z+ H,, rne H, — tpebyeMsplit cBo60oaHbII Hanop. CBOGOAHBIH
Harop B 3TOH TOYKe B 1000 MOMEHT JOXEH ObITh HE HUXE Tpe-
Gyemoro. I1be3oMeTpryecKas JUHUSA a,0, XapaKTepU3YeT NMaJcHUE
Hamnopa B CETU B MOMEHT MaKCUMAaJIbHOTO BOHONOTpeOaeHus. Boi-
coTa BOJOHATIOPHOM Gamin Hy KomKHa 6BIT TaKoii, YTOOHI B yac
MaKCUMaIBLHOTO BOJOMOTPeOAeHNS B TOUKE a 0becriedynBaics Ha-

nop H,.
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CBsi3b MEXJIy HAITOpaMU B TOYKAX 6 U a ONpeneaseTcs ypaBHe-
HUEeM

e+ Hy=2+ H, + Zh,

II€ Zg — OTMETKA 3eMJIM B MECTE PacCIojioXeHus 6auHu; Th — rno-
Teps Haropa Ha y4acTKax CETH OT GalllHU 0 KPUTUYECKON TOYKH a.

IMonb3ysick 3TUM ypaBHEHHEM, MOXHO ONPEAETUTH BBICOTY BO-
JIOHATTOpHOM 6alIHK

H6=HCB+Eh_(z6_Z)'

Ona Oyner TeM MeHblie, YeM OoJibllice 3HAYEHNE UMEET BeTNYH-
Ha Z;. [ToaTOMY pacrnionoxeHue BOJOHATIOPHO GalllHW Ha BO3BbI-
HIEHHBIX OTMETKaX GyleT NPUBOAUTD K YMEHBIICHUIO €€ CTPOUTENb-
Holi ctouMocTH. Ecnu B pesynbrare pacyeta Hy = 0, To 9T0 yKa3bl-
BaeT Ha TO, YTO YCTPOHCTBO BOAOHAMOPHOM GaurHu He Tpebyercs.
B aToM ciryyae BMecTO GaliHM yCTaHABIUBAETCA HAMIOPHBIN pesep-
Byap, KOTOPBIi MOXET OBITh PAcIONOXeH Ha TTOBEPXHOCTU 3E€MIIH
WK ObITh 3aryGieHHBIM. CTOMMOCTD HANIOPHBIX pe3epBYapoB BCe-
TZla MEHBIIIe CTOMMOCTH BONOHAIMOPHBIX GallieH TOro Xe obbhema.

ITonoxeHue Mbe30METPUUECKON IMHUU MEHSIETCS C U3MEHEHH-
€M BOJOTOTpebAeHUS M CTeNeHU 3anojiHeHus Gaka. Ilo Mepe
YMEHBIIICHUsT BOZOMOTPEOJICHUSI MOTEpU HATopa B JIUHUSX CETH
M BOJOBOJAX TAKXKE YMEHBINAIOTCS U, CJICHOBATEIbHO, TEE30METPH -
yecKast TMHKS GyIeT HMETh MEHBIINI YKIIOH. OHa GyneT moBopayu-
BaThCsS BOKPYT TOUYEK 6; U 6, MIIM UX TIPOMEXYTOUHBIX TTOJIOXEHHIA.
IIre30MeTpHUYECKass TUHUSA 3alMET TOPU3OHTAJIBHOE ITOJIOXKEHHE
B CJTy4ae TpekpaiieHusi oToopa BOAH U3 CETH, KOTAA NMOTEPU Haro-
pa B ee JIMHUSIX PaBHbI HYIIO.

MakcumansHo ponmyctuMeiit Hattop B ceth CHulIl orpannuuBa-
10T 60 M.

TpeOyeMbiii Hartop y HacoCHOM craninu 11 rmogsema onpenens-
€TCS1 U3 YCJIOBUSI BO3MOXHOCTH MOAAYM BOABI HA OTMETKY MaKCU-
MalbBHOTO YPOBHA BOJBI B 6aKe BOJAOHAMOPHON GalTHU:

HH = (ZG—ZH) + (HG— HO) + hg’

e 7, — OTMETKA YPOBHS BOIBI B pe3epByape; H, — pacueTHas BbI-
cora 6aka G6allHU; h, — TOTEPH HATopa B HATNOPHBIX U BCacChIBa-
IOIINX TPYOOIIPOBOAAX CTAHIIMH, BKJIIOYAst IMOTEPH B KOMMYHHUKALIHSX.

C usMeHeHHEM YpPOBHs BoAbl B Oake GalrHM pabodyast ToOYka Ha
KpuBoit O—H HacocoB OyleT MEHATH cBOe TojioXeHue. OgHOBpe-
MeHHO OyleT M3MeHATbCA U TMoaya BOJIBI HACOCHOW CTAHLIUEH.
B pesynbTare npuHATHIN TpaduK paboThl HACOCHON CTAHIUU XapakK-
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TepU3yeT KapTUHY €€ paGoThl TUUIb C HEKOTOPBIM MPUOIMKEHHUEM.
PeanbHy10 KapTUHY MOXHO TONYYUTh B PE3YJIbTATe THAPABIMYECKUX
pacyeToB CHUCTEMBI MOJAYU U PACTIpeeIeHUS BOALI B LICIOM.

TpebyeMbIif Harrop HacoCoOB cTaHUMU 1 MogbeMa onpenensieTcs
aHAJIOTUYHBIM 00pa3oM.

Ha mpakTrke BO3BBIIICHHBIE OTMETKHM CHaGXaeMoil BOMoit Teppu-
TOPUU MOTYT HAXOAUTKLCST B MPOTHUBOIOIOXHOM OT HACOCHO! CTaH-
uun cropoHe. CucremMa BogocHaOXeHUd ¢ OaliHelt, ycTaHOBJIEHHOH
Ha 3THUX OTMETKax, Ha3blBaeTcsl CUCTEMOH ¢ KOHTpPpE3epByapoM
(puc. 2.7). Pexum paboTnl 3TOH CUCTEMBI UMEET OTIINUYUS OT PEXU-
Ma paGoThl CUCTEMBI ¢ OalHel B Hayasie ceTH. I1pU MakCUMabHOM
BOJIOTIOTPEOSIEHUU ITUTAHNE TTOTpeOUTENeH BOMONW OCYIECTBISETCS
C IByX IPOTHUBOITOJIOXHBIX CTOPOH: OT HACOCHOH CTaHUMKU — Q, U OT
BOIOHANopHOH 6anmHn — Q. g cucteMel BOTOCHA0XeHHs ¢ Halll-
Helt B Havajie CETH OHO OCYLICCTBIIACTCS B HAYaJbHOUM TOUYKE CETH,

T.e. 0= Q, *+ 0.

Puc. 2.7. Cxema cucTeM BOAOCHAOXKEHHS C KOHTPPE3EPBYAPOM:
1, 2 — pailoHBI MUTaHUSI COOTBETCTBEHHO OT HACOCOB M GaurHu 3

Ipubnuxenno pacxonst Q, 1 Qg ONpenensoTcs 1o COBMEIEH-
HOMY rpadyKy pexuma paboTbl HACOCHOM CTaHIIMU M peXHUMa BO-
nornorpebraeHusi. B cucteMe ¢ KOHTppe3epByapoM MOTOKH BOIBI OT
HAaCOCHOM CTaHUMU W BOAOHAMOPHON GaurHu OyayT HampaBieHH
HaBCTpeyy ApYr Apyry. JIMHUS, pOBedeHHAs Yyepe3 y3Ibl, B KOTO-
PBIX IPOU30IIIIA BCTPEeYa IIOTOKOB, Ha3bIBa€TCA IPaHMIIEH 30H MTH-
TaHusA (IMHUS aa Ha puc. 2.7). KpuTuueckoit 3 pacroyioXeHHBIX
Ha 9TOH JIMHUU TouekK OyHeT Ta, KOTopast UMeeT HanubobIUIYIO reo-
NEe3UYECKYI0 OTMETKY.

Takoit Toykoif Ha puc. 2.8 ABseTCs y3€i a; C TeoJe3NIECKOi OT-
MeTKO# z. TpeOyemblit cBOGOIHBII Hamop B 3TOi TOuKe paBeH H,.
3Hast reo/ie3NYECKHE OTMETKHU PAaCUYETHOTO YPOBHSI BOIBI B pe3epBya-
p€ YMCTOMH BOJHI Z,, 3eMJIM B MECTE PACIONOXEHUsI GaLlIHU Z, 4 TaK-
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K€ MOTepH Haropa XA, MpHu IBUXEHUH BOAbI OT HACOCHOM CTaHLIMKU
JI0 TOYKH @; ¥ TIOTEPH Haropa Zhg 1Mo MyTH OT GallIHU A0 3TOH TOY-
KM, MOXHO TTOCTPOMUTH TThe30METPUUECKUE JTUHUU IS 4aca MaKCH-
MaJIbHOTO BogomnorpebneHus (uHus I Ha puc. 2.8). OHu Gynyr
MMETD YKJIOHBI MTPOTUBOTIOJIOXKHBIX 3HAKOB U OOLIYIO TOYKY B Y3JIE ;.
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Puc. 2.8. Cxema B3aMMOCBA3H MEXKIy HANOPAMH B CHCTEMeE
BOJOCHAGKeHHA ¢ OamHell B KOHIE CETH

Tpebyemas BricoTa BonOHANoOpHOMN GaHu Hy 1 HeO6XOIUMBIN
Harop HacocoB H,, ONpenensiioTCsl MO BBIPAKEHUSIM!

H6=}[ca+zh5—(26—z);
H, = Hy + (Zh, + hg— Zhg) + (75— z,),

rae hg — MOTEPH Harmopa B BOAOBOJAAX, COEAUHSIOMIMX HACOCHYIO
CTaHIUIO C CETHIO.

B uachl, Xorma momaya HacOCOB B MaKCUMAJIbHOM CTETIEHU TIpe-
BBIIIAET BOAOIOTpeOIeHNE, U3OBITOK BOABI TPAH3UTOM IPOXOIUT
yepes3 BCIO CUCTEMY TpyOOITpOBOIOB M ITOCTYTIAET B pe3epByap BOIO-
HaITOpHO# OalllHU. DTOT MOMEHT Ha3bIBAIOT MOMEHTOM MaKCHMaJThb-
HOTO TpaH3uTa. B 3TOM ciyyae rbe3oMeTpuuecKkas JIMHUAS rpuobpe-
TaeT YKJIOH OIHOTO 3HakKa (MuHus 2 Ha puc. 2.8). Hamop Ha Hacoc-
HOM CTaHLMK B 3TOT MOMEHT 0O0JIbIlIe HAIopa B YaC MaKCHUMaJTbHOTO
BoOJIOTIOTpebIeHIA. DTO BBHI3BLIBACTCS BO3paCTaHWEM MOTEPH HAIopa
B CETH M3-3a YBEIMYEHHUS NYTU TPAHCIOPTHPOBAHUS BOIEBI, 4 TAKXe
€€ KOJIMYECTBa B palioHe I'paHULbI 30H ITUTAHUS.

IIpuBeneHHBIE CXeMBl BOJOCHAOXEHUs He OrpaHUYUBAIOT MX
MHoTo06pasuss. OHM onpenensioTcsl psaaoM HakTOpPOB: YUCIOM MC-
TOYHHMKOB NMHTAaHUS, MECTOM MX DACIIONIOXEHUS, KOHUTrypaluei
TEPPUTOPHH, €€ penbedoM U T. I.
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2.4.2. PaboTa cuctemMmbl BOOCHabXeHns npu
BO3HUKHOBEHMUU NoXapa

Jnst co3nanuus 6ojee KeCcTKUX YCIOBUI B OTHOIIEHUUN HArpy3o0K
Ha CUCTEMY BOAOCHAOXEHMS HOPMaMK TIPOEKTUPOBAHUS TIpEIy-
CMaTpUBAeTCsI BO3MOXHOCTh BOSHUKHOBEHHUS ITOXKapa B Yachl MaK-
CHMaJIBHOTO BOmOMoTpeOieHust. B pe3ysbTaTte Takoro NpeanonoxXeHHs
oTOMpaeMblie pacXoilbl BOABI U3 CETH BO3pacTalioT. DTO MPUBOAUT
K POCTY IOTEPH HAIopa B JJUHHUSIX CETH U PAacXol0OB, TTOAABAEMBIX
HaCOCHOM CTaHLMEH.

Yucno noxapoB 1 00BEMOB BOIBI TSI IIOXKAPOTYIICHUS OTIpeae-
nsieTca B cooTBeTCTBMM ¢ TpeboBaHusiMu CHull 2.04.02-84*. B xa-
YyecTBe MECT 1oXKapa BEIOUPAIOTCS Y3IIBI CETH, Haubosee YIaICeHHbBIE
OT UCTOYHWKA MUTAHUS CHUCTEMbI, C MAKCUMAaJIbHBIMH Teoae3uye-
CKMMU OoTMeTKaMu. Ecn OgHO3HAYHO BHIOPATh 3T Y3JIbl HEB3A,
TO TIPOBOIAT THAPABINYECKHE PACUETHI C aJIbTepHATUBHBIMU Baph-
aHTaMU. AHaJTM3 UX pe3yJbTaTOB NMO3BOJISIET BEIOpATh BAPUAHT, KO-
TOPBIN ABJSIETCH NUKTYIOLINM.

[To crrocoby TyuIeHHst TToXapa CUCTEMBI Pas3ie/IsIioT Ha CUCTEMBI
MOXAapOTYIIEHUST BBICOKOTO U HU3KOTo AaBneHus. B cucreMax mep-
BOro BMJa BOJOTIPOBOJI B MOMEHT T0Xapa JOJIXKEH 0becleuruBaTh
rnoaayy BOABI TIPU JAaBJIEHUSX, TOCTATOYHBIX IJISI CO3AaHUS CTpYyit
HEMOCPEACTBEHHO OT TMAPAHTOB. OTH CHUCTEMBI MCIOJIB3YIOTCSI Ha
MPOMBILIJIEHHBIX TTPEANPUSITUSIX C BHICOKOM TTOXApHOI OfMacHocC-
Th10. B ccTeMax BOJOCHAOXEHWSI TOPOHOB U HACENEHHBIX MyHKTOB,
KaK MpaBwWIo, IPUMEHSIOTCS CUCTEMBI TTOXAPOTYIIEHUST HU3KOTO
nasneHus. IIpn nx yctpoiicTBe TpedbyeTcs, YTo6b6I B MOMEHT ITOXa-
pa cBOOOAHBIE HAMOPHI BO BCEX Yy3/1aX ceTH ObUIU He Huxe 10 M.

M3BeCTHHI pa3snUUHbIE CXEMBI XpaHEHUS MPOTHBOIIOXAPHOTO 3a-
rnaca BOJBI.

Ilpn xpaHeHUU BOAH B pe3epByapax YMCTOU BOIBI HAcOCHas
cranuus 11 moabema fnomxHaA obecnednBaTh MOAavYy, PaBHYIO CyM-
M€ XO3IWCTBEHHO-TIUTHEBOI U MPOTUBOMOXAPHONW TTOTPEOHOCTH.
Ecnu cxemoil BoocHaOXeHUS TIPEeAYCMOTPEHO YCTPOMCTBO HAMOp-
HBIX PETYJIUPYIOLIMX PE3EPBYapOB, MPOTUBOMOXAPHBINA 3a11ac MOXET
XPaHUTHCS B HUX. TOrma MpOTUBOMOXAPHLIA pacxoi noxaercs U3
HaIIOPHBIX pe3epPBYapoB, a Ha X039 CTBEHHO-TTUTheBbIe HYXXABI BOJA
mocTyTiaeT oT HacocoB cranuuu I1 moasema. BosMoxkHa cxema, nipu
KOTOpPO} YacTh NMPOTUBOIOXAPHOTO 3araca XpaHWUTCs B pe3epByapax
4YUCTOM BOABI BOJIM3W HacocHoi cranuuu Il mopnema, a yacte —
B HalIOPHO-PETYJIUPYIOIINX €MKOCTSX.
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PaccMoTpuM pexMbl moxapHoit paGoTsl Bononposona (puc. 2.9)
B CHCTEMax BBICOKOTO M HU3KOro naBieHus. ITpeanonoxum, uyto cetsb
NOJIXKHA OBITh pacCYMTAHA Ha TIOXAp NIPY HAJTMYMU CHUCTEMBI BBICOKO-
ro nasnieHust. TToxap npoucxonut B Hanbosee BO3BBLIILEHHOM U3 ya-
JIEHHBIX TOYEK ceTU N B MOMEHT MaKCUMAaJIbHOTO XO3SiICTBEHHO-TTH-
TheBOTo Bomo3abopa. T1pu atoMm B y3ne N noyxeH 6bITh obecrieyeH
CBOOOIHBIN HAmop H{", KOTOPBIiA MPEeBHIIAET CBOGOAHBINM HATIOp
TIpH PEXUME XO35CTBEHHO-TTUTHEBOTO BOTOCHaGXeHust HX" . Tlo-
TepH Haropa B CETH /)® M B BOIOBOAAX A'® B MOMEHT roxapa NpH
TEX Xe€ auameTpax Tpyo Oyayrt Gosbuie notepb Hamopa A" u X"
NP X039 HCTBEHHO-ITUTBEBOM pexXuMe paboThl. CiieoBaTebHO, TThe-
30MeTpuYecKast IMHUS I, COOTBETCTBYIOILIAsE MOMEHTY ToXapa, Oyzaer
TIPOXOUTD BBILIE TMHUU 2 MOMEHTA XO3SIIICTBEHHO-TIUTLEBOTO BOIO-
norpebnenus. IToatoMy TpeGyeMblit HaroOp Ha HACOCHOM CTAHLIMU
npu moxape H;*® Gonblue Haropa HX™".
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Puc. 2.9. Cxema B3aMMOCBA3H MeXKIy HANODAMM NpPH MOXKAape B CHCTEMe
BOMOCHAOKEHHsI BBICOKOTO H HH3KOr0 AABJICHHS

OOGBIYHO NIPU CHCTEME BBICOKOTO JIaBJI€HUs HATIOP, TIOMyYaloLIHii-
Csl B 9TOM Cjiydae y OalllHM, NTPEBOCXOAMT €€ BHICOTY M OallHs Ha
BpeMsI TIOXapa JI0JXKHa ObITh BBIK/IIOYeHa. MHaYe HEBO3MOXHO 6yneT
MTOOHATH NaBJICHUE B CETH 3a OalHel 10 HeoGXOIUMOI IpU ToXape
BeJIMYMHEL. B camoit GairHe, eciv OHa He BBIKJIIOUEHA MPU YBETUYE-
HWH Haropa y HacocoB, OyaeT HabIoaaThesl YCHIIEHHOE TTOCTYTIEHHE
BOJBI B 6aK, KOTOPOE MOXET ITOBJIeYb IMepenoHEHUE 6aKa.
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B cructeMe HM3KOro AaBIEcHUA NP Moxape B y3iae N ycraHas-
nuBaeTcs cBOOOAHBIN Hamop H[" = 10 M, KoTopblit HUXe H"
WJIU paBeH eMy. B pe3yibTate BO3POCHIMX pacXOHOB BOABI MPH ITO-
}Kape 10 CPABHEHMIO C PEXMMOM HOPMAJIbHOTO XO3SCTBEHHO-TIH-
THEBOTO BOZOTIOTPeGIeHHs MOTepy Haropa B BogoBonax A > A"
u A > AT 1, crefoBaTeNbHO, YKIOH NMbe30METPUYECKON TMHUH
(3u 3") npu noxape GoJiblE YKJIOHA NbE30OMETPUYECKON TUHUM 2.
COOTHOILIIEHNE MEXIY YKa3aHHBIMU IMOTEPSIMU Hamopa, a TaKxKe
Mexay HX" u H[' BIuseT Ha MONOXEHUE MbE30OMETPHUUECKOM
auHuu (3 u 3’) oTHocuTenbHO 6aka 6awHu. Ecim oHa mpoiiner
BbllIe OalllHU, TO TpeGyeMblit cBOGOAHBIN Hanop (HY' = 10 M)
B y3Jie OyneT obecrieyeH, Koraa OalrHa OTKJII0UYeHa OT BOIOBOJIOB.
B nipoTuBHOM ciyyae, Kak M NPU CHCTEME BBICOKOIO IaBJIeHWS,
B y3jie N HEBO3MOXHO obGecrieunuTh TpeOyeMblilt CBOOOMHBIN HAIOP.
Ecau nbe3oMeTpudeckas JUHUS npoiineT HUXe 0aka OallHH, TO
MOCNEAHAS MOXET MPOAOIKATL paboTy.

OTnuyMe pacyeTa rmoxapa MpU CXeMe ¢ KOHTPpPe3epByapoM OT
paccMaTpuBaeMoil Bbillie GyaeT 3aKII0YaThCsl B TOM, YTO OTMETKA
KOHTppe3epByapa, olpeje/icHHas B Pe3yJIbTaTe X03aHCTBEHHO-TIN-
THEBOrO pacuera CeTH, OOBIYHO OymeT IMpeBbIATh HANOp OKOJIO
GallHU, TTOJIYYeHHBIH 1pu pabore Ha moxape. ITloaToMy B yKa3aH-
HBIX cxeMax OaliHs BO BpeMs ToXapa OoJiblIeif YacTbl0 MOXET He
BBIKJTIOUAThCSI. OMHAKO TTOCKONBKY B TOPOICKMX BOJOIPOBOIAX 3a-
rac BOIBI HA TYLIEHHWE roXapa oObIYHO XpaHAT He B DalllHe, a B pe-
3epByapax YUCTOM BOIbl y HacocHoi craHuuu II moabema, To pabo-
Ta CeTH TIPU TToXKape He OTPaXXaeTcst Ha BeIcoTe OamHu. TpebyeMbrit
Harnop TPOTHUBONOXAPHEIX HACOCOB OMNpelessieTcs 10 paHee Np1Be-
JeHHBIM (opMyTaM.

B cucremMax Xo3siMCTBEHHO-TPOTHBOITOXAPHOTO BOZOCHAOXEHUS
3armac BOIBI Ha TOXapoTyIleHWe XPaHMTCS B pe3epByape YMCTOM
Bobl. M3pacxoaoBaHHEI 3a BpeMsT HOXapa MOXAPHBIH 3armac BOIbI
HeoOX0IMMO BOCCTAHOBUTDH. Ero BocriosHeHye IIPON3BOIUTCS NPU
WHTEHCU(}UKALUY paGoThl BOZONIPHMEMHHKA, HACOCHOU CTaHLUH
I monbeMa ¥ OYMCTHBIX COOPYKEHMIT CTAaHIUHU.

2.4.3. Bbi60Op pacyeTHbIX PeXUMOB paboTbt cUCTEMBI
BoaocHabxeHusa

PacueTHBIMM CUMTAIOTCS CHYYaW, NMPU KOTOPBIX UMEIOT MECTO
MakCHMMaJlbHbIE HATPY3KH IO PACXOMy BOABI M HAIOPY IS OTAENbHBIX
3JIEMEHTOB CUCTEMBI BONOCHaGXeHUs. B Mpeaenax paccMaTpyuBaeMoit
oYepeny pPasBUTHUS BOAOIPOBONA PACYETHBIM SIBJISETCS IMOCIEIHUI
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TO, UIs1 KOTOPOT'O IPUHUMAIOT Cpe/IHME HOPMBI BOAOTOTpEbIeH S,
pacyeTHOE YMCIO XUTEJIeH M HaxomsAT CPEAHUI 3a TroJ pacuYeTHbIN
CYTOYHBIN pacxod Boabl Q. ., KOTOPKI MO3BOJIAET, 3Has KO3DPULM-
€HTbl HEPAaBHOMEPHOCTH I%CT vake 1 KCYT.M"H, HaTH MaKCUMAaJIbHBIN
ch.MaKC M MHHHMaJIbHBIN d:ww” cyTouyHbIe pacxonnl. I1pyu npoek-
TUPOBAHHUU CUCTEMBI BONOCHAOXEHUS TTPUXOAUTCSI MTPOBOINTD THI-
PpaBIMYECKHWE pacyeThl MPU Pa3IMYHbBIX HArpy3Kax BOAONOTPEONEHHS.
Bce coopyxeHUst ccTeMbl BOTOCHAOXEHUS PaCCUYUTHIBAIOT TTPH
Harpy3kKax, COOTBETCTBYIOLUIMX CYTKaM MaKCHMaJbHOIO BOJOIMO-
TpeOJICHUST B COOTBETCTBHU C Ipa)MKOM BOJOTIOTPEOICHHUS.
BomonpoBonHbie ceTU HEOOXOAUMO PACCUMUTHIBATH Ha paboTy
B 4aC MaKCHUMAaJlbHOTO BOAOMNOTpPeOIeHUSI, a CETHU C KOHTppe3epBya-
pPOM, KPOME TOrO, MOJIXXHBI OBITh PACCUYMTAHBI HA pabOTy B Yac Mak-
CUMaJTbHOTO TpaH3WUTa B HallOPHO-PETYIUPYIOUIYIO ¢MKOCTb.
Hapsiny ¢ 5THM BOAOBOABI, paCTpeneIUTEIBHYIO CETh M HACOCHI
cranuuu II nogbemMa HYXXHO MPOBEPUTh Ha OTHOBPEMEHHYIO NMOAA-
Yy MakKCMMAaJIbHOT'O YaCOBOTO M MPOTUBOIOXAPHOTO PACXOI0B BOABI
B CYTKHM MaKCHUMAaJILHOTO BOROTIOTpeOJIeHUs. PeKOMEHIyeTCcs poBe-
CTH pacyeThl CUCTEMBI TTOAAYMN M paclIpeAcsieHUs BOJAbI HA MUHHU-
MaJbHBII YacoBOt pacxol B AHU MUHUMAaIbHOTO BOAOINOTpeOaeHUS,
TIpY KOTOPOM BO3MOXHBI HauOOJbIIMe AaBAeHUS B ceTH. Lleneco-
00pa3HoO BBITIOJIHUTH pacyeT Ha CPeIHUI YacoBOH pacxod B CYTKH
CpeJHero BOMOTOTPeOIEHUS, YTO TO3BOJISIET OPUEHTUPOBOYHO OII-
peIeNuTh 3a pacyeTHBI CpOK IJISI JaHHOTO 3Tarna pa3BUTHUS CUCTE-
MBI 3aTpaThl SHEPTUH Ha TToabeM Boabl. flomMuMo 3TOro HeoOXOAM-
MO BBITIOJIHUTH pacyeThbl, 00OCHOBBIBAIOIIHE MEPOTIPUATHS TI0 obec-
MEeYEeHWIO BOOOM IoTpeduTeneil B 3adaHHBIX Tpeaciax B cliydae
BO3HUKHOBEHHWS aBapuil.
Panp nposeneHHBIX pacyeToB MO3BOJISIET BbIOpaTh 0OOpYyaOBaHME
CHCTEMBI, 0becrieynBalollee Kak ee paboTocrnoco6HOCTh, TaK U KO-
HOMUYHOCTb.

2.5. BogoHanopHble 6allHU U NHEeBMaTU4YecKue
YCTaHOBKMU

BonoHarmopHbie 6anrHy HeOOXOMUMBI IUISI PETYIUPOBAHUS PEXM-
Ma paboThl HacocHOU cTaHuvu Il moxseMa B COOTBETCTBUM € PEXU-
MOM BogormoTpebnenus. [1py 3HaUUTENNbHOH HEPaBHOMEPHOCTH BO-
A0TOTpebIeHUsT TIPAaKTUYECKH TPYAHO (IN6O HEBBIFOIHO) JOCTHT-
HYTb COBMameHUs OTpeOJeHUS U TTOauu BOMBL.

Perymupylotnit o6beM BOJOHAMOPHON GaltHU OMpPEAesIioT 1Mo
COBMEMIEHHBIM CTYITEHYATHIM WIM MHTEeTpalbHBIM IpadukaM pabo-
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TBI HacoOCOB W BomomnorpebneHus. JomomHuteapHO obbeM Gaka
GalllHU IOJIKEH COMEPXAaTh IMMPOTUBOTIOXAPHBIN 3amac, pacCUYMTaH-
HBIH JUTST HAaCEJIEHHBIX MYHKTOB Ha TylIEHWE OJHOTO BHYTPEHHETO
M OHOTO HapyXHOro moxapa B TeueHue 10 MUH, a U1 IPOMBITI -
JIEHHBIX MIPEANPUATHIT — Ha TYLIEHUE TOJIBKO OQHOTO BHYTPEHHETO
rmoxapa. UHorna B BOOOHAMOPHOM OallHe CONEPXUTCS U aBapuid-
HBII 3a11ac BOMBI.

Peryaupynowmunii o6beM 6aka onpeaessioT Mo MaKCUMaJIbHOMY
ocTaTKy B HeM Bombl. Kak BumHO M3 TaGia. 2.8, perynupymouiuii
o0beM Oaka Npu cTyrneH4YaToil pabote HacocoB paBeH 5,2 %, a npn
paBHOMepHOI pabore — 19,16 %, 1. e. ipu cTyneH4yaToil pabote
HacoOCOB MOXHO 3HAYUTEIBHO COKPaTUTh 00beM Oaka.

I'pacduueckuit pacyeT BBIMOTHSIIOT ITYTEM NTOCTPOCHUST MHTETPaITh-
HOU KpUBO# BomornoTpediaeHust ¥ rpaduika moaayy BOIbI HACOCaMM
(puc. 2.10). Perynupytommii o6eM 6aKka paBeH CyMMe HanOOJIBLINX
pasHocTeit opauHaT Mexay KpuBsiMU I 1 2. TIpu paBHOMEpPHOIf pa-
6oTte HacocoB aTa cymMMa cocrtasisieT 13,02 + 6,14 = 19,16 % cyrou-
HOTO pacxoa.
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Puc. 2.10. Uurerpanbubiii rpaduk Bogonotpednenus (1) U mogauu Boabl
Hacocamu (2)

BononanopHasi 6airHst COCTOMT M3 pe3epByapa Win 6aka u moj-
JEPXKUBAIOLIENA KOHCTPYKLIMHU (CTBOMA). B paitoHax ¢ CypOBbIM KJIM-
MaToM BOKpYT 6aka ycrtpausaloT marep. CyllecTBYIOT HECKOJIBKO
CXEM ITOAAIOLIMX U OTBOASIILMUX TpYyO BOIZOHATIOPHON OaliHM.
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Ta6baunma 2.8

Onpenenenne TpedyeMoro peryaupyomero oonema 0aka
BOJOHAMOPHOI OaNIHU NI PABHOMEPHOTO H CTYNEHYATOrO PEXMMOB
padoThl HACOCOB B TeYeHHE CYTOK, %

YHacei | lModava Haco- | Bodo- | Mpumok e 6ax | Pacxod u3 ba- Ocmamok
cymok | camu npu pa- | no- npu pabome | ka npu pabome | e 6ake npu pa-
6ome mpe6- 6ome

pasHo-|{ cmy- fietue pasHo-| cmy- | pasHo-| cmy- |paeHo-| cmy-

mep- | ne- Mep- | MeH- | Mep- | feH- | Mep- | neH-

Holl | wamodii Hol |wamol| Hol |vamol| Hol |yamodi
0-1 417 — 1.5 2,67 — — 1,5 8,83 | 2,20
1-2 | 417 — 1,5 2,67 — — 1,5 | 11,50 | 0,70
2-3 | 416 | 0,80 1,5 2,67 — — 0,7 | 14,16 | 0,00
3-4 | 4,17 | 2,80 1,5 2,67 | 1,30 — —_ 16,83 | 1,30
4-5 | 417 | 2,80 25 1,67 | 0,30 — —_ 18,50 | 1,60
56 | 4,16 | 5,50 3.5 0,66 | 2,00 — — 19,16 | 3,60
6-7 | 417 | 550 45 — 1,00 | 0,33 — 18,83 | 4,60
7-8 | 4,17 | 5,50 5,5 — — 1,33 — 17,50 | 4,60
89 | 4,16 | 550 | 6,25 — — 2,09 | 0,75 | 1541 | 3,85
9-10 | 4,17 | 5,50 { 6,25 — — 2,08 { 0,75 { 13,33 | 3,10
10-11| 4,17 | 550 | 6,25 — — 2,08 | 0,75 | 11,25 | 2,35
11-12| 4,16 | 550 | 6,25 — —_ 2,09 | 0,75 | 9,61 1,60
12-13 | 4,17 | 5,50 | 5,00 — 0,5 0,83 — 8,33 | 2,10
13-14 | 4,17 | 5,50 | 5,00 — 0,5 0,83 — 7,50 | 2,60
14-15| 4,16 | 550 | 5,50 — — 1,34 — 6,16 | 2,60
15-16 | 4,17 | 550 | 6,00 — — 1,83 0,5 433 | 2,10
16-17 | 4,17 | 550 | 6,00 — — 1,83 05 2,50 | 1,60
17-18 | 4,16 | 550 | 5,50 — — 1,34 — 1,16 | 1,60
18-19| 4,17 | 550 | 5,00 — 0,5 0,83 — 0,33 | 2,10
19-20 | 417 | 550 | 4,50 —_ 1,0 0,33 — 0,00 | 3,10
20-21| 4,16 | 550 | 4,00 | 0,16 1,5 — — 0,16 | 4,60
21-22 ( 417 | 2,80 3;00 1,17 — — 0,2 1,33 | 4,40
22-23| 417 | 2,80 | 2,00 | 2,17 | 0,80 — — 350 | 520
23-24 | 4,16 — 1,5 2,66 — — 1,5 6,16 | 3,70

Wroro | 100,0 | 100,0 | 100,0 | 19,16 | 94 | 19,16 | 94 — -
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Bona B 6ak momaetcsi o Tpyoe I Ha OTMETKY, COOTBETCTBYIOLIYIO
HaubosbleMy HartofHeHwio (puc. 2.11). Ha KoH1ie TpyGB ycTaHOB-
JIEH TMOTLJIaBKOBHIN KJTanaH 5 Ui aBTOMaTHYE€CKOTO 3aKpHITHS TIOAA-
joleit TpyOBl TIpU HanojJHeHuU 6aka. M3 Gaka Boma oTBOAUTCA MO
Tpy6am I u 2. Tpyba 2 obopynoBaHa oOpaTHLIM KilamaHoM J3, mpe-
NSATCTBYIOHINM TOCTYIIJIEHNIO 1o Heit Boabl B 6ak. KoHel Tpyont 2
C CETKOI1 4 pacrojioxXeH Ha HEKOTOpPOM BBICOTE HAH JHOM C TEM,
yTOOBLI HEe MPOUCXOAMIIO 3aCACBIBAHUSI OCagKa, KOTOPBLINA MOXET
CKaIUTMBaThCsl Ha AHe Gaka. 3amBumxkka I0 mpenHa3HavyeHa IJisi OT-
KJTIOYeHUs BONOHamNopHoM Galriu ot cetu. K niepenuBHol Tpyde 9
C BOPOHKOW 6 npucoenyHeHa IrpsizeBast Tpyba 7 ¢ 3aABUXKOW &,
TipegHa3HavYeHHas JUISl yOaJeHUs CKalIMBalollerocsi Ha nqHe 6aka
ocaJKa ¥ OTBOJA BOIHI IIPH €To npoMbiBKe. ITpu XKecTKoit 3anenke
TpyO B AHWIIIE pe3epByapa Ha CTosiKax Tpybomnposonos I u 9 ycrpa-
WUBAIOT CAJILHUKOBBIE KOMIIEHCATOPBI.

IIpu Takoii cxeme oboOpyaOBaHUSI BOAOHANOpPHOM OanrHu obec-
rneynBaeTcs MOCTOSTHHOE MepeMelIMBaHue BOAbl B Bake, UTO CIO-
cobCTByeT ee HesamepaaHuio. st 0bopynoBaHHUs OalllHU TIPUMEHST -
0T ctanbHble TpyObl. C Hesiblo ocMoTpa 6aka CHapyXu W BHYTPH
YCTaHABJINBAIOT JIECTHULIBL,

PesepByapsl BomoHanmopHbIX OallleH, KakK MpaBUjIo, yCTaHaBINBa-
10T Kpyrioit opMel B miaHe. IIpeanoyTHTebHO, YTOOBI OTHOIIIE-
HUWE BBICOTHI 6aKa OalliHU K ee a1uaMmeTpy ObuTo HeGonbiiuM. B aToM
cilydyae UCKITIOYaloTCs 3HAUNTENbHbIC KOJeOaHUSI HAaTIOPOB B CHUCTE-
M€ MPU pa3IUYHBIX PEXUMax U obecrieynBaioTcst 6osee 6aaronpu-
SITHBIE YCJIOBHSI pabDOTBI HACOCOB.

PesepByapbl BOZOHAMOPHBIX GameH OBIBAIOT XKej1e300€ TOHHBIMU
U ctanbHBIMUA. Hanbonee miMpoko pacrnpocTpaHeHbl XKeJle300eTOH-
HbI€ pe3epByaphl, 3alIUTa KOTOPHIX OT KOPPO3UH IIpOlle U IOJTO-
BEYHEE 3alMUThl CTAILHBIX. Bce Gosiee ITMPOKOE pacrpocTpaHEHHE
[10JIy4aeT MpPeABaPUTESIbHO HAMPSKEHHBIN Xe1e300eTOH, MOBbIIIA-
IOIIYI BOAOHENPOHULIaeMOCTh 6ak0oB. CTanbHble 6aKM XapaKTepH-
3yI0TCS MeEHbUIeH Maccoil, MHIYCTPUAJbHOCTBIO HM3TOTOBJIEHUS
Y MOHTaxa, MTOJTHON repMeTUYHOCTBIO. OHU HIIMPOKO TIPUMEHSIIOTCS
B 3apyOEeXHBIX CTPaHaX.

PesepByapsl MOTYT UMETh THIOCKOE WJIM BOTHYTOE fiHMIIE. [1pu-
laHWe BOTHYTHIM AHHULIAM MoxychepuuecKou, SITUIICONIANbHOIM
U painajbHO-KOHUYECKOH (DOPM TIO3BOJISAET YBEIUUYUBATD TNAMETD
pe3epByapa (IIpU OMHOM U TOM Xe 00beMe) 10 CpaBHEHMIO C aua-
METPOM pe3epByapa ¢ TIJIOCKUM JAHUIeM. biaronaps aToMy Kojeba-
HYSI HAropa MOryT ObITh COKpallleHbl 10 MUHUMYMa. OIHAKo pe3ep-
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Byapbl C BOTHYTHIMU JHUIAMU CJIOXHEE B U3TOTOBJIEHUU. B Hamleit
cTpaHe Haubojiee HMIMPOKO NPUMEHSIOT pe3epByaphl C TIOCKHM
U onychepuuecKM BOTHYTBIM JHUINAMM,

—1

Kcemu

W3

8 Bodocmox

<
~i

Z >,

~ “AVY, 2

Puc. 2.11. Cxema 000pya0BaHHsI BOJOHAMOPHO DamIHM
TpyOonpoBogaMu

ITpy HamUYMK OMACHOCTU 3aMepP3aHus BOJIBI B pe3epByape BOK-
pPYT HETO YCTPAuBalOT IIATep, KOTOPHIN B 3aBUCUMOCTH OT KOHCT-
PYKLUUH BOJAOHAMOPHOM OalllHM BBITTOMHAETCS U3 Xele300eToHa,
KMpPIIUYA WK aepesa. [nd ripexoTBpalieHUs 3aMep3aHusi BO3MOX-
HO NIpUMEHEHHUE NEKTPOOOOTpeBa.

B 6amHax 60MbUION BMECTUMOCTH IMPH HAMTUYUKM oOMeHa BOIBI
C OTHOCHTEIBHO BEICOKOI TeMIIEpaTypoil IMaTpsl MOTYT OTCYTCTBO-
BaTh JaXe B CYPOBBIX KJIMMAaTHUYECKUX YCIOBUAX. beciaTpoBeie Me-
TaJUIMYECKUE OallHU OBIBAIOT KaK C TEIUION30JIsLINel, TaKk U 0e3
Hee.
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Csepxy pesepByap OantHu nepekpbiBaercsi. IlepekpoiTve (Kpbi-
11a) ofecrneynBaeT €ro XKEeCTKOCTh U CIYKUT st 3alUTHI OT TeMTIie-
paTypHBIX KojebaHuit ¥ 3arpa3HeHuit. [lognepxuBatouue KOHCT-
PYKLUWH BOOOHATIOPHBIX GallleH BBIMOJHAIOT U3 Xene300eToHa, Me-
TaJyla M KUpPIMW4Ya B BUIC CIUIOIIHOW CTEHKU WAU KOJIOHH,
VMEIOLLMX pa3nyHoOe apxuTeKTypHOe odopmiieHue. Hanbonee pac-
TIPOCTPAHEHB KOHCTPYKLIUM U3 XKeje3obeToHa. BHyTpeHHee mnpo-
CTPAHCTBO, 00pa3yeMoe MOANCPXKUBAIOIIMMU KOHCTPYKIIUSIMH, MO-
KET VCTIONTB30BAThCS TSI TCXHUYECKUX M OOILICCTBEHHBIX UEsei, HO
MIPU YCIOBUY UCKITIOYEHUS KaKOro-j1u00 BO3MEHCTBUS Ha Ka4eCTBO
BONBI, HaxoAsilIelicsl B pe3epByape.

BopoHamnopHsle 6allIHU MOTYT OBITH BHITIOJIHEHBI TaKXKe U3 KUP-
nmuya 1 aepesa. JdepeBsHHBIE BOJIOHATIOPHBIE OallIHU MPUMEHSIOT
B OCHOBHOM Ha BPEMEHHBIX BOAOTIPOBO/IAX.

BamrHu 06opyRyIOT CUTHaIW3auueid, nepeaarolleit mokazaHms
YPOBHS BOABLI HA HACOCHYIO CTAHLIAIO WIN OUCTIETYEPCKUNA MYyHKT
BOJIOTIPOBOAHOIO XO35CTBA.

B cuctemax BogocHaOXeHUST HEOONBITUX OOBEKTOB MHOTIA TIPH-
MEHEHSIOT THAPONMHEBMATHYECKHE YCTaHOBKH. OHU BHINONHSIOT POJTh
BoJloHaropHoi 6anrHu. TpedyeMblit HaNOp B HUX CO3/aeTCA HaBie-
HHUCM CXKaTOro BO3ayXa.

DTU YCTAHOBKM OBIBAIOT MEPEMEHHOrO U MOCTOSTHHOTO JaBlie-
HUsl. CxemMa YCTaHOBKM TIEPEMEHHOrO JaBJICHUSI MOKa3aHa Ha
puc. 2.12. B yacsl MMHUMAaJILHOTO BOAOMOTPEONICHMSI, KOraa noma-
4ya BOIbI HacocaMu 2, 3a0MpaloliMMK BOIY U3 pe3epsyapa I, MpeBsI-
aeT Boao3abop, M30LITOK BOAB! MOCTYMAET B BOAOBO3AYIIHBII 6ak
5. Tlpu 2TOM TIOBBILIAETCSI YPOBEHD BOABI U YBEIUUMUBAETCS JaBJE-
HHUE BO3AyXa BCAEACTBUE €ro cXaTus. IIpu HOCTUXEHUU MaKCU-
MaJIbHOTO YPOBHS B 6aKe, COOTBETCTBYIOLIETO OTMETKE Z,, peie AaB-
JIeHUsT 4 pa3MBbIKaeT LETb MMTAaHWS KATyIIKU MarHUTHOTO TyCKaTe-
Ji1 3 ¥ 3J1eKTPOIBUTaTeNlb Hacoca OTKIIIOYAETCS OT IUTAIeil ero
anekTpoceT. C 9TOro MOMEHTA Mojaaya BOObl B BOJOBOJ 7 OCYyIIe-
CTBJISICTCSl OT TUAPOTNHEBMATUYECKOTO 0aKa Ioj AaBJACHUEM CXaTo-
TO BO3ayXa p,... B npouecce cpaGoTKU YpOBHsSI BOLH HaBJICHHE
B 0ake cHuxkaercd. IIpu 1OCTUXEHUU YPOBHS, COOTBETCTBYIONIETO
OTMETKE Z,, JaBJIcHUE B 6aKe CHU3UTCA JO p,;.. B 3TOT MOMEHT peste
BKJIIOYAET SJCKTPOABUTATEN HACOCOB. PaGouuit 1IUKIT yCTaHOBKM
noBTOpsAeTcs. MUHMMaNbHOE JaBlIeHUE p, ;. Ha3HAYaeTCa U3 yCiio-
BUSI obecrieyeHUs TpebyemMoro cBoOOMHOrO Haropa B JUKTYOLIeit
TOUYKe Bogopa3bopa. Bo BCe OCTaJIbHbIE MOMEHTBI, KOTHA p > p..,
CBOOOMHBIN HATIOp B 9TOMH TOYKe OyIeT BhIlIEe TpeOyeMoro.
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Puc. 2.12. CxeMa ruaponHeBMaTHYECKOM YCTAHOBKH

Perymupylomnit 06beM BoIoBO3AYLUTHOTO 6aKa S5, 3aKIIOYEHHBIIH
MEXIY YPOBHSMU Z; U Z,, ONIPEAEISAETCS MyTeM COBMELIEHHUS rpa-
(ukoB 1omgaun u norpediaeHus Bogsl. CyllleCTBYET cxeMa TaKUX yc-
TAHOBOK € ABYMSI 0akaMH, OJUH M3 KOTOPBIX MpedHa3HaueH JJIs
BOJBI, a APYrol — 1Jisi cxkartoro Bo3ayxa. OHM COeIMHEHBI OPYT C
JIPYroM TpyOOIPOBOMOM. DTH YCTAHOBKH PaCCYUTAHBI Ha BONBIIYIO
NMPOU3BOIUTEIBHOCTD.

B rugponHeBMaTHYECKUX YCTAHOBKAX MEPEMEHHOTO NaBICHUS
HAacoChl JOJLXHBI paboTaTh B IIMPOKOM AMANA30HE XapaKTEPUCTUKH
QO—H. B npouiecce 3KCHyaTallid ONpeacieHHasl 4acTh BO3AyXa,
Haxofnsuerocs B 0ake, pacTBOpSeTCSt B BOJAE, BHITEKAET Uepe3 He-
TUTOTHOCTH. 1151 moanepXaHusl NaBJIEeHUS] BO3AyXa B 6aKe yCTAHOB-
Ka 00opyayeTcs: KOMITPECCOPOM 6.

YCTaHOBKHM NMOCTOSHHOTO JaBJIEHUS MTO3BOJISTIOT ¢ TTOMOIIBIO pe-
TYJIsITOpa JaBJIeHMS MOAAEPXUBATh ITOCTOSTHHOE IaBJICHUS BO3AyXa
B TUIPOTTHEBMATUYECKOM 0aKe ¥ TeM caMbIM 0bGecrieunBaTh MOCTO-
STHCTBO pacxola M JaBJICHUs y NoTpeduTenst. DT yCTaHOBKHU He-
CKOJBKO CJIOXHEE ONMWCAHHBIX BbIllIe. OHU MOTYT NMPUMEHSTHCA
B CHCTEMaX IOXapoTYLIEHUST ¥ IIPOMBIIIJIEHHOTO BOJOCHA0XEeHUs,
€CJIM U3BMEHEHME Hamnopa ITPUBOIUT K HENONYCTUMBIM KOJIEOAHUSIM
pacxoioB BOJHI.

2.6. Pe3sepByapbl YuCTO BOAbI

Pe3epByaph! B CUCTEMaX BOOOCHAGXEHUS MCTIONL3YIOTCS KaK pe-
TyaUpyiouMe eMKOCTH. OQHOBPEMEHHO B HMX MOTYT XPaHUTHCS
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NMPOTHUBOIOXAPHbIE M aBapMiiHble 3amachl Boabl. Eciu penbed
MECTHOCTH I103BOJISIET pacrojiaraTh pe3epByaphl Ha JOCTATOYHO BbI-
COKHMX OTMETKAaX, OHM MOTYT CJIYXWTb HAMOPHBIMU E€MKOCTSIMU;
€CJIM BOZIy U3 pE3ePBYapOB HEOOXOAUMO MepeKaynBaTh K NMOTpeoU-
TEJTO, TO OHYM Ha3bIBalOTCsl 6e3HanopHEIMUA. O6BEM pe3epByapoB 3a-
BUCHUT KaK OT MX Ha3HAYyeHHs], TaK U OT MPOU3BOAMUTEIBHOCTH CH-
CTeMbl BOOOCHabXeHUs. O6beM pe3epByapoB, YCTAHABIMBAEMBIX
BMECTO ballieH, OTpeaessieTcs 1o TeM Xe MPHHIUITAM, YTO U Pery-
JMpylole o6beMbl BOTOHANIOPHBIX OallleH.

Perynupytouiunit o6sem W, pe3epByapoB YHMCTOli BOIBI, HAXONS-
IIMXCS HA TEPPUTOPUU OUUCTHBIX COOPYXKEHMIA, OTIPEAENSIOT O CO-
BMEIIEHHBIM rpadukaM paboTsel HacOCHBIX cTaHuuit [ u Il moms-
€MOB. DTOT 06BbeM HEOOXOANM ISl COTNIACOBAHMSA paGOTHl B PaBHO-
MEPDHOM DpEXHWME€ HaCOCHOW cTaHUMM | mombemMa M OYMCTHBIX
COOpYXeHUil ¢ paboToii B HEpaBHOMEPHOM pEXHUME HACOCHOIA
craHuuu 11 nomvema.

B pesepByape 4ucToit Bomsl (puc. 2.13) XpaHUTCS TakXe 3armac
BOZIbI, HEOOXOMMMBIi IIsT COGCTBEHHBIX, TEXHOJOTMYECKUX HYXI
OYMCTHOM cTaHUMu W, ,, 1 3amac BOABI Ul LEJeil MoXapoTylle-
Hus W,. Torna cyMMapHblit 00beM pe3epByapa YMCTOI BOLHI COCTa-
Butr W= W, + W, + W,

3

8 7 4

Puc. 2.13. PesepByap uncroii Boap:
I — nopatowas Tpy6a; 2 — MOIUIaBKOBLIi KianaH; 3 — nassl; 4, 5, 6 — BeH-
TWISIUMOHHas, NepeJIMBHAs M CITYCKHas TpYObI; 7 — MPHUAMOK; 8, 9 — Bcachl-
BalolLasi TpyGa MOXAPHOTo M XO3s1iCTBEHHOTO HAcOCOB; 10 — OTBEpCTHE TSt
cpbiBa BakyyMma

Benuuuna W, onpenensieMast TeXHOJOTMYECKUMH pacyeTaMH,

OOBIYHO CcOCTaByIsIeET 2—8 % CYTOUHOM MpoussoauTenbHocTH. Ipo-
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THUBOTOXApHBIA 00beM W, Ha3HA4aloT M3 YCJIOBMS JUIMTEIbHOCTH
Toxapa B TedyeHue 3 4. B 3ToT nepuon Hacocksl 6yayT 3a6Uparth U3
pe3epByapoB MOXapHBIA pacxod ¢, U MaKCUMAaTbLHBIA XO39HCTBEH-
HO-TTHTBEBOM PACXOX ¢, ..

OOHOBPEMEHHO C 3TMM B pe3epByap OYIET IMOCTYIaTh BOZa OT
OYMCTHBIX COOPYXEHUN B KOJINYECTBE ¢, TOTAA IPOTUBOTIOXAPHBIN
o6beM npu 3-yacosoM 3anace W, = 3q, + q,_, — 3 g, 1€ g, ,, —
CYMMAapHBIN pacxol B Nepuoa HaubGoJbLIEro BOAONOTpEOJSCHUS
B TedeHue 3 4 (B COOTBETCTBHUHM C Tpa(PMKOM BOJIOTIOTPEOICHHNS).

Ilpu onpeneneHnM MoOJHOro obbeMa pe3epByapa YUHUTHIBAIOT
TaKX€ aBapuHBIN 3amac, npeaycMaTpuBacMEblil B ciiyyae rmojgadyu
BOJIBI 110 OHOMY BOJIOBOY.

B coBpeMeHHBIX YCTOBUSIX B OCHOBHOM TIPUMEHSIIOT pe3epByaphl
M3 Xene3o0etoHa. OHU OBIBAIOT PA3TUYHBIX KOHCTPYKIIMI, KPYTJION
U TIPSIMOYTOJIBHOM (DOPM M MOHTUPYIOTCS Pa3IUYHBIMU CIIOCOGaMU.
B HEKOTOPHIX CTpaHaX MPUMEHSIOT CTAILHBIE pe3epByaphl. OaHaKO
#3-3a D0JIBLIOH METAUVIOEMKOCTH, TPYAHOCTH 3allIMTEI OT KOPPO3UH
1 HEOOXOAMMOCTH YCTPOMCTBA TEPMOU3ONSIUMY OHY He HAlUIH HIU-
POKOTO pacnpoCTpaHEHHUS.

B 3aBucuMOCTH OT 3arnyOseHUsT pe3epByaphl MOApa3aessaioT Ha
MMOI3eMHBIE U TToNTynoa3eMuble. OHM GBIBAIOT OOBEMOM OT HECKOJTb-
KHMX COT JO JIECSITKOB THICSIY KyOMYECKMX METPOB UM BBIMONHSIOTCS
TIO TUTIOBBIM TPOEKTAM.

Ha rteppuropuu, cHaGXxaeMol BOMOI M3 pe3epByapoOB OTHOTO
Ha3HayeHWs, MX JOJKHO OBITh He MeHee IByX. Mexmy HUMHU pacrio-
JIaraioT crienHajabHble KaMephl (KOJOMIbI), B KOTOPBIX pa3MelIaioT
3aABWXKY JIS OCYIIECTBICHUS PA3MTUYHBIX MEPEKITIOUCHUN MEXIY
pe3epByapaMu U BogoBodaMu. Ecnu B pesepByapax He HaXxOAUTCS
TIPOTUBOTIOXAPHBIN 1 aBAPUIHBIN 3aT1ac, TO BO3MOXHO YCTPOUCTBO
OIIHOTO pe3epByapa. '

PesepByapsl 000pyIyioTCs MOABOAAIINMH Y OTBOISIIMMU TPyOO-
MPOBOAAMU, TIEPETUBHBIMU M CITYCKHBIMM YCTPOHCTBAMHU, CUCTEMOM
BEHTWISILIUU, JTIOKaMU JUISI IPOX0Aa 0OCIYy:XKUBAIOIIETo ITepcoHana 1
TPAaHCHOPTUPOBAHUSA O00OPYHOBAHUSA, KOHTPONHHO-U3MEPUTETBHOM
annaparypoii. B 1ensix mpeAoTBpallleHus 3acTauBaHUs BOIB U U3-
MEHEHUS ee KauecTBa B pe3epByapax Xo3sIiCTBEHHO-MMUThEBOIO Ha-
3HAYEHUS JOJIKEH ObITh OOMEH TMOXAapHOTO M aBapHITHOTO 00BEMOB
B TeUeHME 2 CYTOK.

T'apaHTHs HEITPUKOCHOBEHHOCTH TTOXAPHOTrOo 3araca oCylleCTBIsI~
eTCA TIyTEM YCTPOMCTBA KOJIEHA Ha XO35iICTBEHHO-ITUTBEBOM TPYOO-
MpoBOJIE, B BEpXHEH YaCTH KOTOPOIO MMEIOTCA OTBEPCTHS, PACTIONO-
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JKEHHbIE Ha OTMETKE Bepxa MPOTHUBOIOXapHOro ypoBHs. KoseHo pa-
6oTaeT Kak CU(OH, B KOTOPOM ITPOHMCXOOUT CPhIB BaKyyMa IpH CHH-
X€HUM YPOBHS BOMBI IO YKA3aHHON OTMETKM.

Ha puc. 2.14 npuBeneHa cxeMa obopynoBaHUS pe3epByapa YHC-
TOM BOJIBI, TIe COXPAHHOCTD MPOTHBOTIOXAPHOTO 3anaca obecrieuyn-

BaeTCs MyTeEM YCTPONCTBa KOJIOMAIIA.
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Puc. 2.14. Cxema oGopynoBanus TpybonpoBogamu pesepByapa YHCTO¥
BOJbI

Perynupyomuit 06beM HaXOOUTCI MEXNY YPOBHSIMU XX U KA,
a 3aMacHoOil — OT YPOBHSI nn IO AHA pe3epByapa. OT OUUCTHBIX
COOpYXEHUU BOJA ITOCTYIAET MO TpyOOIMPOBOAY @ B BEPXHIOIO
yacTh pe3epByapa. BcackiBaloue TpyoonpoBOIbl X03HCTBEHHO-
MUTHEBBIX HACOCOB 0, . PACIOJIOXKEHBEI B OTKPBITOM KOJONUE K
(BepX KOTOpPOTO HAXOAUTCS Ha YPOBHE nn) U HE MOTYT 3a6UpaTh
BONy, MIpeaHa3HAYEeHHYIO MJis noxaporymeHus. [loxapHbsle Haco-
Cbl MMEIOT CAMOCTOSITENIbHBIE BCAChIBAIOLIME TPYOONIPOBOABI 0, ,
OKaHYHMBalOIIMECS HAa OTMETKEe HA pe3epByapa. Pe3epByap 060-
pyAyeTcsl TaKXe TMePEeJMBHON TpyOoit 6, MPUCOEANHEHHON K BO-
JIOCTOKY, a TaKXe CIMYCKHOM (Trpsi3eBoil) TpyOoii e, uayuiei ot
HU3a TIpUsSMKa K TIepeTuBHOMN TpyoOe.

I'apaHTus HEMPUKOCHOBEHHOCTH MOXAPHOTO 3araca B pe3epBy-
apax TakkKe MOXeT MpeIyCMaTPUBAThCS 32 CUET OTOOpa XO3SIICTBEH-
HO-TIMTBEBBIX U TTPOTUBOITOXAPHBIX PacCXOMOB C pa3HBIX OTMETOK.

[Ipu GonbMx oObeMax MMPUMEHSIIOT Pe3epBYapHl NMPSIMOYTOJIb-
HOM (OPMBI C TNIOCKUMU OaIOYHBIMU WU 0e30aT0YHBIMU Tepe-
KPBITUSIMU. B Hacrosiee BpeMs IpU CTPOUTESBCTBE pE3EPBYapOB
LIUPOKO MCIIONIb3YETCs MPEBAPUTENILHO HANIPSIKEHHBIH Xeyre3006e-
TOH, YTO OOECMEeYMBAET UX MOBHIIIEHHYIO IIPOYHOCTh U FEPMETHY~
HOCTb.

52



PesepByap umnmHApHU4ecKoii (OPMBI C TUIOCKUM TEPEKPHITUEM
o6bemMoM 10 2000 M3 rokaszaH Ha puc. 2.15.
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Puc. 2.15. KoHcTpykuus pe3epsyapa HHJIHHAPHYECKOi (opmbi:
1 — rpsasesast Tpy6a; 2 — npusAMoK; 3 — ya3; 4 — BEHTHJIALMOHHBIE

TpyOOTIPOBOABI



Pasnen 3. BoponpoBoaHble CEeTU,
BOAOOBOAbI U COOPY)XEHUS Ha HUX

3.1. Knaccudpukauusa m TpaccupoBska BOAONPOBOAHbBIX
ceTer N BOJOBOLAOB

TpaHCIOpTUPOBAaHHE BOJBI K TMTOTPEONTESISIM OCYIIIECTBISIETCS O
BOJIOBOZIAM, COEIUHSIIOUINM OTHEJIBHBIE 3JIEMEHTH CUCTEMBI BOIO-
CHaGXeHMSI, U BOIOTIPOBOIHEIM CETSAM, PacIIpeiesIioUInM BOay I10
TepPUTOPHUU TAHHOTO OOBEKTA.

BomoBoasl M BOIOTIPOBOAHBIE CETH JOJIKHBI OTBEYaTh OMpe/e-
JIEHHBIM TpeOOBaHUAM HAIEXHOCTH U SKOHOMHUYHOCTH. DTO JTOCTH-
raeTcst MPaBWJIBHBIM BHIOOPOM TPacChl BONOBOIOB M KOH(MHUTYpalnu
ceTH, MaTepuaja M 1MaMeTpoB TpyO, pexxuma ux pabotel. I1pn BbI-
0ope, OTBOAE M MCIOJNB30BAHUM 3€MeEJb TOJ TPacChl BOAOBOIOB
JIOJLDKHBL coOmiogaTtbesi OCHOBBI 3€MEJIBHOTO 3aKOHOAATeNbCTBA
U psil HOPMATUBHBIX aKTOB. B COOTBETCTBUM C 3TUMH JOKYMEHTaMHU
BOJOBOJIbI, KaK IPaBWIO, MPOKJIAABIBAIOTCS BOJIM3U AOPOT C YYETOM
rpaHMIl 3eMJIETIONIB30BAHUA W ceBO0GOpOoTOB. Ecnmn 310 MpuBOOMUT
K 3HAYNUTEJIbHOMY YIJTMHEHHNIO TPAacChl, HEOOXOANMO TEXHHKO-3KO-
HOMUYECKMU pacueTaMu 000CHOBATh €€ HaYepTaHUE C YIETOM JIO-
TIOJTHUTEIBHBIX PACXOJIOB HA BPEMEHHOE MCITOb30BaHUE TTOCEBHBIX
rutouianeit 1 MoTpaBy MTOCEBOB B cAydae JJUKBUIALUY aBapUif.

Bonosons! IpoknaabLIBaloOT B OAHY, B¢ U 6osiee HUTOK. HX 11e-
JiecooOpa3HO MPOKJIAIBIBATh HA OTHOCHUTENILHO BO3BBIIIEHHBIX OT-
METKaX MECTHOCTH ¢ MUHUMAJIbHBIM YHCJIOM UCKYCCTBEHHBIX CO-
OPYXEHHH, B MECTax, JOCTYIHBIX ISl 3KCIUIyaTallu ¥ IIPOU3BOI -
CTBa PEMOHTHBIX paboT. st obecrneyeHMs 3aZaHHOTO YpPOBHS
CHabXxeHUs1 BOJO MoTpeduTeNneit Mexny napajuieibHO YJIOXEHHBI-
MU BOMIOBOJAMM YCTPANBAIOT TEPEKITIOUEHMSE, a BIOJb TPACCH M Ha
TEPPUTOPHUU 0OBEKTAa MOTYT YCTAHABANBATBCS €MKOCTH.

Bonosons! Mo criocoby TpaHCITOPTUPOBAHKMS BOABI TTOpa3IeIIs-
10TCSl Ha HanopHsle U Oe3nanopubie. [Tepekauka Boabl MO HATTOPHBIM
BOJIOBOJIaM MOXET OCYIIECTBJISITbCSI HACOCAMM WJIM B pe3yabTaTe
pa3HUILBI TThe30METPUYECKOM OTMETKH YPOBHS BOIBI B UCTOUYHMKE U
PacyETHOM MThe30METPUUECKOI OTMETKY B MecTe BojgooTOopa. [lep-
BBI€ BOJOBOMBI HA3BIBAIOTCSI HATHETATEIbHBIMU, BTOPblE — TPaBUTa-
LIMOHHBIMH HAIIOPHBIMHU WJIN CAMOTEYHO-HATIOPHBIMH.

BesnamopHbie BOTOBOABI (IpaBUTAIIMOHHBIE CAMOTEYHBIE) pabo-
TalOT HEMTOMHBIM cedeHHeM. O61acTh X TPUMEHEHUS HE CTONb HIM-
pOKa IO CpaBHEHUIO C HaTIOPHBIMHM BoaoBoJaMu. Mx npuMeHeHHue
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3aBHUCHUT OT Pa3HOCTU OTMETOK HAaYaIbHOW M KOHEYHOM TOYEK MYTH
Toayu BOXBI, pesibetha MECTHOCTH, PACCTOSIHUA MEXIY Y3/1aMH 1o~
JIayn ¥ oTOopa Bombl. Mcrmonib3oBaHue Ge3HAMOPHBIX TPYO NMpHUBO-
JUT K YMEHBIIEHUIO €IUNHUYHON CTOMMOCTU TaKUX BOHOBOJOB TIO
CPaBHEHUIO ¢ HanmOpHBIMU. OQHAKO yBeJN4YeHHE TIPOTSIKEHHOCTH
TPACChl U3-3a HEOGXOAMMOCTHU obecItieueHUsl TpeOyeMbIX YKIOHOB
MOXET MTPUBECTU K BO3PACTAHUIO UX OOIlIE CTPOUTEIBHOI CTOU-
MOCTH.

BonomnpoBonHas cetb yCTpauBaeTCsl MISI TPAHCIOPTUPOBAHUSA
M OTIAa4YM BOJIBI ITOTPEOUTENSIM MO BCelt TeppuTtopun o6bexTa. KoH-
durypaums ceTu 3aBUCHUT OT IIaHUPOBKH 00beKTa, GOPMEI €T0 ITOo-
BEPXHOCTM, HAJINUYMUS ECTECTBEHHBIX U WCKYCCTBEHHBIX TNpEIAT-
CTBHIA, penbeda MECTHOCTH, PACITONOXEHUS KPYMHLIX ITOTpeOHuTE -
JieW BOJBI, MECTa PacIoONOXEHUS HCTOYHNKA BOAOCHAOXEHUS U T. 1.
ITo xoHdHUTypaunu ceTH OBIBAIOT KOJIbUEBHIMH, Pa3BETBJICHHBIMH
HIM TYMHUKOBBIMH H CMeIIAHHbIMM.

KonblieBble CETH TapaHTUPYIOT HAOEXKHYIO M OecrepeboitHyI0
rofavy BOAbI, CMATYAIOT AeUCTBUE TUAPABINYECKUX YIAPOB, UMEIOT
MEHBIIHE TUaMeTphl TpYO U o6GecrieynBaloT HUPKYAALUIO Boabl. He-
JOCTAaTKOM KOJbLIEBOM CETU SBJISIETCS GOJbLIAs MPOTIXKEHHOCTD,
a cJIe0BATENBHO, BHICOKAS CTOUMOCTD.

JIvHUM ceTH, TPaHCIIOPTUPYIOIIHE OCHOBHBIE ITOTOKH BOJIBI, HA-
3BIBAIOTCS MATHCTPAJIbHBIMA. BHe 3aBUCHMOCTH OT THTIA CETU Maru-
CTpaJIv JOJIKHBI TPOKJIAJIBIBAaThCSI B HANPaBJIEHUM OCHOBHBIX IOTO-
KOB BOJBl M OXBATHIBAaTb BCIO TEPPUTOPHUIO HACEJIEHHOTO MYyHKTA.
Paznuunble TUITBI KOJBLIEBLIX CETeil IpUBeAeHbl Ha puc. 3.1.

Puc. 3.1. Tunsl KoJbleBbIX ceTeil
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PacrioioskeHWe y3ma MUTaHusI U hopMa TEPPUTOPHH, TIOKa3aHHBIE
Ha puc. 3.1, a, DO3BOJISIIOT OrPaHUYNTECS HECKOJIBKUMU MarucTpastst-
MU B BHIE My4YKa JIMHWHM BOOJIb TOpPOAa, MAYUIAX M3 y371a MTHUTAHUS.
ITpy TeppUTOpHUM HACEJICHHOTO ITYHKTa, UMEIOIIETO pacllupeHue Imo
Mepe yIaJTeHUST OT UICTOYHHKA, PACTIONOXEHNE MarucTpaacit MOXeT
UMETh BUI, TIpUBeJieHHBIH Ha puc. 3.1, 6. Ecnu Tepputopus ropoma
pacTAHyTa B HATIPaBNEHUH, TIEPIICHINKYISIPHOM HafpaBleHHUIO 1Ioaa-
YW BOABI, TO HAYCPTAHUE OCHOBHBIX IMHUIA CETH UMEET BUI, TIPUBE-
neHHbllt Ha puc. 3.1, 6. Ha puc. 3.1, 2 mokasaHa cucteMa OCHOBHBIX
JIMHUI B BUIE KOHLIEHTPUYECKH PACTIOIOXEHHBIX KOJIell, TUTAEMBIX
CHUCTEMOM BOJIOBOJIOB Y PAIMAITBHBIX MAarUCTPAJIE.

Hanuuue HECKOJNBKMX MCTOYHUKOB MTUTAHUST MJIM HECKOJBKMX
PETYIUPYIOUINX €MKOCTCH ROJKHO YYMTHIBATHCS KOHGQHUTypalHeit
MarucTpajabHOM CETH.

B XonblUEBBIX CETAX MOMUMO Marucrpajeit UMeloTcs repeMbIu-
KU, TIpeIHa3HaYeHHbIE B OCHOBHOM IS TiepepacnpeaeieHUusT BOIbI
MeXIy MarucTpajisiMy MPpU aBapu¥ Ha ofHOM u3 HuxX. IlepeMbrukmu
Ha puc. 3.1, a—e 1TOKa3aHLI B BUAE MYHKTUPHBIX JUHMIA.

Bona oT MarucTpanbHOM CETU K IOMOBBIM OTBETBIIEHUSIM U TI0-
KapHBIM THUAPAHTAM TIpU MoXape MOAaeTCs 10 pacnpelenTeabHo
CETH, TIPOKJIAbIBAEMOM IO yAUIIAM M TpoesiaaM. JInaMeTpsl 3Toi
CETH B OTJINYUME OT MATUCTPAJIbHO, KaK TIPaBUJIO, HE paCCYUTHIBA-
I0TCS, a IPUHUMAIOTCS B COOTBETCTBHUM C MPOITYCKAaEMBIM TTOXap-
HBIM pacxofioM. PacripefiesnrenbHas ceTh OKa3bIBaeT CYLIECTBEH-
HYI0 MTOMOIIb CUCTEME MarucTpajdbHBbIX JUHUIT BO BpeMs aBapuu
TIpU TIepeOpPOCKE PACXONOB BOABI C OMHMX MarucTpajieit Ha IpyTue.

OT16op BOABI MOXET NMPOUCXOIUTH U OT JIMHUN MarucTpaabHOMU
CEeTH, eCJIN UX IuaMeTpbl HeBeJUKHU. [1py OoNbIIMX IUaMeTpax Ma-
rUcTpajieil 3KOHOMHWYECKHU OTIpaBAaHO TMPUMEHEHHUE TaK Ha3bIBa-
€MBIX CONPOBOXAAIOIIMX JIMHU, MPOKITagbIBAEMBIX MEXIY Y3JIaMU
napajuieJIbHO Y4acTKy Marucrpany. K aTUM TUHUSM NpUCOeANHS-
IOTCSI AOMOBBIE OTBETBJICHUS.

B BomonpoBonax MaJibIX HACEJEHHBIX MYHKTOB MJIM B KOHIIEBBIX
y4acTKax TOPOJACKON CETHU HET pasaudusi MEXAY MaruCTpaJIbHBIMHU
U pacnpeaeauTebHBIMU JIMHUSIMHM, TaK KaK BCE OHHM YYaCTBYIOT
M B TPAHCTIOPTUPOBAHHWHU, M B OTHAYE BOALI MoTpeburtensM. Takas
BOJOIIPOBOHAS CETh HA3bIBACTCS 00€3JIMUEHHOI, M JTHAMETPHI BCEX
JIMHUM CETH IOJXKHBI OTPEACIISATLCS PACYETOM.

OOBIYHO THIPABTUYECKOMY Y TEXHUKO-3KOHOMUYECKOMY pacue-
TaM TOABEPraloTCsl MAaruCTpaabHbBIE CETH, YTO 3HAYUTENBHO 00JIer-
YaeT MpoLecC UX MPOBEACHUS, aHAIU3 PE3YIBTATOB U MPUHATHE pe-
HIeHui.
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CyicTeMa MarucTpajbHBIX JIMHUI U ITepeMBIYEK 06pa3yeT KOb-
11a, KaK MpaBuIo UMEIoIINe YIUTMHEHHYIO (hOPMY, BBITTHYTYIO B Ha-
MpaBJICHUU OCHOBHOIO NOTOKa BOAbl. PacrpenenurenbHast ceTh,
MPUMBIKAOIIAsA K MATUCTPAIBHOM, OYIET B OCHOBHOM TakXe Tpef-
CTaBJISITh CUCTEMY B3aWUMHO TePEKPENIMBAIOIINXCS JIMTHUIA.

ITpu ycTpolicTBe pa3BeTBAeHHOI ceTH (puc. 3.2) mmogaya BOJBI
MOTpe6GUTENI0 BO3MOXHA 10 eAUHCTBEHHOMY HarpaBlieHMI0. Pa3-
BETBJIICHHAS CETb JCUICBIC, YEM KOJblieBast, HO OHAa MeHEee HaIexX-
Ha: aBapus Ha JIOOOM yyacTKe 3TOW CETHU MPUBOIUT K MEPEPHIBY
TIONAYM BOIBI MOTPEOUTENSIM, HAXONSITIMUMCS 32 MECTOM €€ BO3HHK-
HoBeHusi. [IpyMeHeHue pa3BeTBACHHOI CETH BO3MOXHO Ha 00BEK-
Tax, JOMYCKAaWIINX TepephiB B T107a4Y€ BOJBI HA MEPHON JIUKBHIA-
1y aBapun. ObecrieyeHNe HaeXXHOCTH pabOTHI 3TUX CeTe JOCTH-
TaeTcsl yCTPOMCTBOM aBapHITHBIX pe3epByapoB.

Puc. 3.2. Passersaennas BOIONPOBOAHAA CETh

st GONBIIMHCTBA OOBEKTOB BOMOCHAOKEHUSA CETH IPOCKTUDPY-
10T KOJIBLUEBHIMH, OCOOEHHO TIPY 00BEAMHEHUM XO3IUCTBEHHO-TIN -
TheBOU CHCTEMBI BOJOCHAOXEHMSI C IIPOTUBOIIOXApHOU. YCTpOii-
CTBO CMEHIAHHBIX CETEH, MpeACcTaBASIOMUX cCOO0H KOMOMHALIUIO
KOJIBLIEBBIX Y Pa3BETBIICHHBIX CETel, MOXHO paccMaTpuBaTh B 00JIb-
IIMHCTBE CIy4YacB KaK BPEMEHHYIO Mepy CHabXeHUsI BOJOU 10 Ipe-
BpaLlCHUS CETEH B KOJNBLIEBBIE NPY JaJbHEHIIEM PAa3BUTUU BOLO-
npoBoJa.

TlepBoouepenHoiil 3anaveli IpU NMPOCKTUPOBAHUHU U pacyeTe BO-
JIOBOJIOB M BOIOTIPOBOIHBIX CETEH ABIsAETCS 060CHOBaHUE BhIOOpa
JIMHMH Tpacc Ha maHe. TpaccupOBKY MPOU3BOASAT UCXOIS U3 YCIIO-
BUs obecrnieyeHUsT HageXHOCTH paboThl BOJOBOIOB U ceTeil 1 Hau-
MeHbIIe CTPOUTENNBHOI CTOMMOCTH. TpaccHpoOBKa 3aBUCHUT OT TI1a-
HUPOBKH HACEJIEHHOTO IMTyHKTa, Pa3MELICHSI OTACABHBIX KPYITHBIX
norpebuTteneit, HATMYMS €CTECTBEHHDBIX XU UCKYCCTBEHHBIX TIPETISIT-
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CTBUIi TIpK npoxiiagke Tpy6 (pek, KaHaJIOB, OBPATOB, XeJIE3HOHO-
POXHBIX MyTeil U T. 1.), pesibea MECTHOCTH.

KenarensHo NMpoKIIagpIBaTh MATUCTPAJIU 1O MOBBIIIEHHBIM OT-
MeTKaM JUTSI CO3NaHusT Haropa B pactipeacauTebHoi cetn. Kpome
TOTO, BLIOOP TPAcCHl 3aBUCHUT OT MECTa pacTiOJIOXEHUS PETYINpPY-
JOIIIMX EMKOCTEM.

ITpu BBIOOpPE TPAcCHl BOAOBOMOB CTPEMSTCS IMPOJIOXUTH UX MO
KpaTyaiiueMy pacCTOSTHUIO OT BOAOITUTATE/IS 0 CETH; 110 TEPPHUTO-
pUU C MUHWUMAJBHBIM YUCJIOM MPOMBIIJIEHHBX TPERNPUSITHIA;
BOJIN3H aBTOHOPOT [IJIS yI0OCTBa 0OCTY>XMBaHMS; B ITeOJIOTUYECKMX
YCIOBUAX, 00ECIeUNBAIOIINX MUHUMANbHBIE 3aTpaThl HA CTPOU-
TEJBLCTBO.

MarucTtpanabHble JWHUHY NPOKJIAABIBAIOT B HATIPABJICHUM JBHXE-
HUSA M0 KpatyalilieMy ITyTH OCHOBHOI Macchl BOJABI K Haubolee
KPYITHBIM TIOTPEOUTENISIM Y PETYIIUPYIOLUTUM €MKOCTSM. [Iist Hagex-
HOCTH JENalOoT He MEHee JABYX TMapaule/IbHBIX MarucTpajbHBIX JIU-
Huit Ha paccrossHUM 400—800 M. Maructpanu coemUHSIOTCS Iepe-
MbIYKaMu yepe3 600—1000 m.

3.2. PacueTHana cxema oTtb6opa BoAabl

ITocne ycTaHOBACHUS TeOMETPUYECKUX TIapaMeTpOB CETU HaMe-
YyaloT MeCTa M 3HA4YeHMST momay U ot6opoB BoAabl. Ha ocHoBaHUM
rpaduKa BOAOIIOTPEONICHUS W peXrMa pabOThl BOAOMMUTATENEH YC-
TaHABJIMBAIOT PACXONbl BOIbI, [OCTYIAIOMINE B CETh. JelHCTBUTEND-
Has KapTuHa orbopa BOABI M3 CeTH MOXeET ObITh NpeJcTaBieHa
JIUIb 119 0GBEKTOB ¢ HEGONBIINM YUCTIOM TOTpebuTeneit. Benen-
CTBME TOTO YTO YKCJIO TOYEK OTOOPA BOABI U3 CETH TOPOICKOTO BO-
JlorpoBoa (YUCI0 JOMOBBIX OTBETBJICHUIT) OUEHDb BEJTUKO U PEXUM
oTOOpa BOOB B HUX Pa3HOOOpAa3eH, y4ecTh NMPH pacyeTe CEeTH Acii-
CTBUTEbHYIO KapTHHY BOJAOPa360pa MpakKTHYECKH HEBO3IMOXHO.
ITosToMy TIpH TMAPABINYECKOM pacycTe CETH NMPUMEHSETCS YIIPO-
LIeHHAas yCIOBHas cXeMa oTOopa Bonbl, HanboJiee BJIU3KO COOTBET-
CTBYIOIIas BEPOSITHON KapTHHE BOAOpa300pa U3 CETH.

PaccMoTpuM oaMH W3 Y4YacTKOB paclpefelUTeSbHOU CceTH
(puc. 3.3). ITox y4yacTKOM CETH MOApa3yMeBacTCs JIMHUS, OrpaHH-
YyeHHasl AByMsl y3naMu ceTu. Mexnay toukaMu [ u II B OTHENbHBIX
MecTax oTbopa HabIIONAITCsl Pa3IMYHBIE 110 BETUYUHE PACXOMH ¢,
DTO Xe XapaKTepHO M JUTS BCEX OCTAJIBHBIX YUaCTKOB pacIpenesiv-
tenbHOMl cetn A—Db. JInHuua A—b MOXeT NMUTaTh BOJONH He TOJIbKO
BBOJZbI, HO U MPUCOCIUHSIEMBIE K HEW pacripeeIUTE/IbHBIC JIMHUH.
YnpouieHHas cxeMa TIpeyCMaTpUBaET, YTO TofjaBaeMas B CeTh Boaa
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pacxonyeTcsi pABHOMEPHO To ee 1MHe. Pacxon, nmpuxonsumiics Ha
eIVHULLY JUIMHBI CETH, HAa3bIBaeTCsA YAETbHBIM pacxonoM. B cymmy
PaBHOMEPHO PacCIIpeieIeHHBIX PACXOIOB HE BKIIIOYAKOTCA GomblIne
COCPENOTOUYEHHBIE PACXOAbI, K KOTOPBIM OTHOCSITCSI paCXOIBbl BOIBI
OTAEJBHBIX KPYITHBIX MPEANPUITHI U TIPOTUBOIOXAPHBIE PACXOBI.

2

<
<

— — o

1 I
//// %
2,
Puc. 3.3. Cxema or0opa BoIbl U3 CETH M pacnpelesieHusi PacxonoB Mo
IUIMHE YYACTKOB CETH

YaenbHBI pacxon gy, ONPEeNessioT 1o (opmyie

_0-0.
qyn - Zl ’

rae Q — obmuit pacxos BOMBI, OTAAaBaeMBbli CETHIO, 1/C; Quocp —
COCPENOTOYEHHBIE PACXOAbl HA MIPOMU3BOACTBEHHBIE HYXIABI KpYIT-
HBIX TPENNPUATHM, TPOTUBONOXAPHBIE PacXonwl, J/C; L/ — cyM-
MapHas JUIMHA JIMHWIA, pa3BOAAIINX BOOY, M.

B cyMMy minH X/ He BXOASAT JUTMHBI IMHUMA BOJOBOJOB M CETEM,
MPOXOAAIIMX MO HE3aCTPOCHHON TEPPUTOPUHU, KOTOPHIE HE OTAAIOT
BOJY NOTPEGUTEISAM 110 TIyTH. YIEIbHBIN PacXO MEHSIETCS C U3MeE-
HEHUEM pexXrMa BOJOTIOTPe6IEHHUS U TIIIOTHOCTU HACeJIeHUSI.

OIHMM M3 HeIOCTaTKOB pa3OMBKU pacxoja MpOMOPILHOHATIBHO
JUTMHAM JIMHUI SIBISIETCSL TO, YTO JUTMHA JIMHUU €lle He ONpeaesi-
€T YMCII0 CHabXaeMBbIX BOIOM XUTEJeH U, cieqoBaTeIbHO, KOJNWYe-
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CTBO OTAaBaeMoit Boasl. IIpy ogHON M TOH Xe€ OAWHE JIMHUU MOTYT
cHabXxaTb BOJIOH Pa3TUYHYIO MJIOIIAAs U pa3lIUYHOEC YUCIO KUTE-
Jieit. YTouHeHHE pacyeTa MOXeT ObITh JOCTUTHYTO, €CJIH YAEeTbHBIH
pacxon ONpeacsysiTbh HE Ha €AWHULY IUIMHBI CETH, 4 HA CAUHULY
MJIOIAAU TEPPUTOPUU KBapTaJiOB HACEJIEHHOTO NMyHKTa, CHabXxa-
eMBIX BOJIOH.

Ecnu BCIO BOAOIPOBOJAHYIO CETh pa3bUTh Ha y4acTKH, TO CYM-
MapHBIit paBHOMEPHO pacrpelesieHHbIiT pacxolx OyAeT paBeH CyMMe
pacxonoB MO BceM y4yacTkaM. Pacxon Bonbl, OTAaBacMbIH KaXIbIM
YYacTKOM, Ha3bIBaeTCsl MyTEBHIM pacxonoM. OH paBeH:

Qn = qyﬂl'

CyMmMa Bcex MYTEBBIX X COCPEAOTOYEHHBIX PACXON0B paBHa MO~
HOMY pacxony O B pacyeTHbIi MOMEHT BPEMEHHU.

Ilo kaxooMy y4acTKy CETH, KpOMe IyTeBOTo pacxoga @, npo-
IyCcKaeTcsl TPAH3UTHBIA pacxox Q,, HEOGXOAUMBIA 11 MUTAHHUS
rocaeayiouMx y9acTkoB. IIpy 3ToM pacxol B Hayaje y4acTKa CO-
craBnger Q, + QTD, a B KOHIIE — QTp. TpaH3uUTHBIH pacxod MoCTo-
STHeH 1St paccMaTpuBaeMoro yuacTtka. I'padmueckoe uzobpaxeHue
STUX PACXOJOB HA y4YacTKe CETH JJIMHOM / mokazaHo Ha puc. 3.3.

ITpu THAPaBIUIECKOM pacyueTe UCITONB3YIOTCS pacueTHhIE 9KBUBA-
JICHTHBIE PACXOMABl, 3AMEHSIOIINE NTEPEMEHHBIC ITYTEBBIC U TTOCTOSH-
HBIE TpaH3UTHBIE pacxonbl. [Ipu 3TOi 3aMeHe MOTepH Harmopa B JIM-
HHUSIX CETH, OMpeAeNICHHBIC MO PacYeTHBIM pacXoJaM, PaBHBI MOTE-
PSIM, BBIYMCIIEHHBIM 110 TIYTEBLIM M TPAH3UTHBIM PAcXOiaM.

PacuerHslif pacxox @, yyacTka, MMEIOLIEro MyTeBOi pacxor a,
U TPAH3UTHBIN Qm, MOXET OBITh BEIYUCIIEH 10 (popmyne Hdiomoun

0,= 0, + a0,

rae o — Ko3(pGULHUEHT, 3aBUCAIINI OT COOTHOUIEHUS TPaH3UTHO-
ro M IyTeBOTO PACXOJ0B yYacTKa M usMeHsomuiicsa or 0,5 no 0,58.

B npakTtuke pacdera Ko3pdHUIMEHT oo IPUHUMAIOT paBHBIM 0,5.
Torna

0,= 0, + 0,50,

[TyreBBIe pacxomsl st yIOOCTBA pacyeTOB 3aMEHSIOT Y3JIOBBIMU
pacxonamu. Ilycts HekoTopslit yyacTok (puc. 3.4) umeer nyreBoit
pacxon (Q,,),- TpaH3uTHbI! pacxon Ha npeablayeM (n — 1)-m y4a-
CTKE paBeH CyMMe MyTE€BOTO ¥ TPAaH3WTHOI'O PacXoaoB AAHHOTO N-TO
yuactka: (Qp),.; = (O, + (O,

Te ke pacueTHbIE pacxoabl OYAYT MOJYYeHBI, €CIM pa3OuTh Imy-
TeBoit pacxon (Q,), nonojgam u otHectn 0,5(Q,), B HaYaJIbHYIO
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¥ KOHEYHYI0 TOYKH paccMaTpuBaemMoro ydyactka. I1pu takoit cxeme
OTHa4M pacyE€THBIA pacxon Qp JAHHOTO y4acTKa OyleT TaKUM Xe:

(@) = (Qrp), * 0,5(Qy),-

05(Qn)n 0.5(@n)n
Qqp)n *0.5(Qn )y J
> O i
(0rp)/]4 s {ofl)ﬂ '{”ﬂ)ﬁ (arp)n
Puc. 3.4. B3aumocBs3b MeXIy TPAH3WTHLIM, MYTEBbIM H Y3JIOBbIMH
pacxonamu

OT6Op BOIBI B JIIOOOM Y3Jie CETH MOXET OBITh OmnpenesieH Mo
dopmyne g = 0,520, T. €. COCpeNOTOYEHHBIN OTOOp B y3/ie ceTu
paBeH TOJYCYMMe€ MYyTEBBIX PAaCXOJOB BCEX YYAaCTKOB, NMPUMBbIKA-
JOIIMX K JaHHOMY y3iay. [Ipy 3TOM pacueTHBbIe pacXoibl YYaCTKOB
PaBHBI MX TPAH3UTHBIM pacxonam. IlocieaHue onpenessioT B COOT-
BETCTBUH C NMpeABapUTEIbHBIM MTOTOKOpAacHpeaeJeHUEM BOJBI MO
JIMHUSIM CETH.

Crenyioumm yrpoleHUEeM CXeMbl 0TO0pa BOIHI SIBJISIETCSI OTCYT-
CTBUE y4yeTa BIMSHUSI Ha OTOOp HaBJE€HUS B CE€TH. B peanlbHOCTH
BCSIKOE U3MEHEHHE JaBJIEHUS B pa3IMYHbIX TOYKAX CUCTEMBbI ITPUBO-
IUT K UBMEHEHHIO OTOOpa, a M3MEHEHHE pacxoma, B CBOIO Oye-
penb, — K U3MEHEHHUIO AaBieHus. IIpu pacyeTax BOZOMPOBOIHBIX
ceTeit 3Ty 3aBUCUMOCTB ISl OOJIBIIMHCTBA MOTpeOUTENICil HE YUUTHI-
BalOT, T. €. MPUHUMAIOT OTOOPHI B BUE GUKCUPOBAHHBIX 3HAYCHUH.
B 3HaYMUTENBbHO Mepe NaHHOE NPEANOJIOXKEHUE ONpPaBIABIBACTCS
KOPPEKTHUPOBKOM pacxola U NaBleHUsI caMuM notpeduteneM. Ecnu
B CCTEME TTOBBINIAETCSI AaBJIEHUE, TO ¥ U3 BOJOMIPOBOAHBIX KPAaHOB
MIET Ype3BBIYAiHO cubHAs CcTpys. B aTOM ciyyae aGOHEHT TIpu-
KpbIBaeT KpaH. I[Ipyu CHUXXEHUHU naBjieHusI, KOTAa YMEHbILAEeTCs pac-
X0, OH OTKDBIBAaeT KpaH B OOJIbLLIEH Mepe.

B HEKOTOPBIX CiTy4asiX HeJIb3sl HE YUUTHIBATh BJIUSIHUE AABJICHUS
B CHCTeMe BoJOoCHabGxeHUsT HA oT6op Boasl. HanmpuMep, Hexena-
TeJIbHO TTpeHeOperaTh ero BAUSIHUEM Ha OTOOPHI, KOTOpPbIE OCYLIE-
CTBJISTIOTCS TIPU CBOOOIHOM (HEPETYIMPYEMOM aBTOMATHYECKH) U3-
JIMBE BOABI B PETYJMPYIOLINE U 3aTlaCHble EMKOCTH T'OPOACKOTO BO-
JIOMPOBOJa W MPOMBILUIEHHBIX NMpeanpusaTuii. OT6opsl BOABL U3
CeTH CTAaHLIMAMM ITOIKAYKH, [MOXKapHBIMU HACOCAMU TaKXKe U3MEHSI-
IOTCS TIPYU U3MEHEHUH JABJIEHUSA B CETH.

OT6OopHl BOABI, IS KOTOPHIX INPU pacyeTe CeTH HEOOXOAUMO
VUYUTHIBATH BIWSHUE U3MEHEHUI NaBJICHUS B CUCTEME BOJOITOAAYH
M pacripefieJieHus!, Ha3biBaloTcst He(PUKCUpoBaHHBIMU. JIJIst HUX TIpU
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pacyeTe CUCTEMBI MOAAYU U pacripelesieHUs J0JKHa ObITh YUTEHA
byHKIIMOHAaMbLHAS CBS3b pacxoda U AaBAEHUS.

Heob6xonmmMo nogyepKHyTh OCOOEHHOCTH OTAa4YUu BOJBI, CBSI3aH-
Hble ¢ yreukamu. OHU Hab/I0Aal0TCS B CUCTEMAaX BHYTPEHHETO BO-
JIoCHAOXeHUS W3-3a HEYINOBJIETBOPUTENbHON paboTel Bogopa3bop-
HOIT apMaTypel. YTeUKH BO3pacTalOT HOYBKO, KOTAA MaBJIEHUE B CETH
[TOBLIIAETCS W3-3a CHUXEHUS obluiero Bopomnorpednenuns. OHU
CWIBHO BJIMSIIOT Ha KO2(pPHUIIMEHT HEpaBHOMEPHOCTH BOAONOTPE6-
JIEHUS B TEYEHHUE CYTOK B CTOPOHY €T0 CHUXEHUSI.

3.3. Onpepnenedvne agnamMeTpoB M NOTEepbL Hanopa
B C€TU U BOAOBOAAX

3Hag pacxon BOJBI, MPOTEKAOIeH 110 TpyboIrpoBony, BEIOUPAIOT
ero nuametp. PellleHue 3Toil 3a1a4M CBSI3aHO C OTHICKAHUEM MHHH-
MyMa NpUBeIEeHHBIX 3aTpat P, Ha CTPOUTENLCTBO P, M 5KCIUTyaTa-
unio P, 3a pacyetHslit cpok 1;,. IIpuBeneHHbIe 3aTpaThl

Pl'lp = PCT/ TOK + PE)K'

BenanuuHa P onpenensieTcsi CTOUMOCTBIO TPY6, X TPaHCTIOPTH-
POBKM, pa3paGoOTKU TPaHILEH, YKIAIKN U T. 1. DKCILUTyaTaALIMOHHBIE
3atpaTel P,, — CyMMa ABYX COCTaBJISIOLIMX: CTOMMOCTH 3JEKTPO-
sHepruu P, , 3aTpayMBaeMoif Ha IpPEOJOJIEHUE MOTEPh HaIopa
B TpYGOTIpPOBOZAE M MOABEM BOABI HA 3aZaHHYIO OTMETKY, a TAKXKe
3atpaT P,, NpeacTaBlgoUMX CyMMapHy0 CTOMMOCTb paboT 1o pe-
MOHTY M OTYMCJIEHMII Ha aMopTh3auuio. Beandnna P, mpuHuUMaeT-
CA KaK NpOUEHT R or croumoctu P, 1. €. RP_ /100 = P,.

B aTom ciyuae
P = Po/To + PoR/100 + P, = P (1/T, + R/100) + P, .

Bripaxenue Q = ov = nd?v/4, (rie ® — MIOLWANb [IOTIEPEYHOro
ceueHUsT TpyObl; d — AUaMeTp TPYOBl, Vv — CKOPOCTb ABUXEHUS
BOJIBI) OTIPEAENISET B3aNMOCBSI3b MEXKIY AUAMETPOM TpyGoripoBona d
U pacxonoM Boabl Q.

N3 sroit hopMynsl ciiemyer, 4TO BO3pACTAHHE CKOPOCTH MTPUBO-
JIUT K YMEHBIIEHUIO THaMeTpa TpyborpoBoaa U, Ha00OPOT, YBEJIH-
YeHUE AuaMeTpa NMPUBEIET K YMEHBIIEHUIO CKOPOCTH HABUKEHUS
BoAbl. TO U ApYyroe OKa3bIBaeT BIMSTHUAE Ha NMPUBEICHHBIE 3aTpaThl.

HoTtepu Hamopa B HaMOPHHIX TPYyOOTPOBOAAX OTIPENEIAIOT 10
¢dhopmynaM THAPaBIUKU:

h = aM2/(2gd); h = KQPI/dm,
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rae A ¥ K — koapduumeHTsl noreps Hanopa (K = 8A/gn?); | —
IMHa TpyboripoBona; B ¥ m — ToKasaTeNb CTeTNIeHH MPU pacxole
Y INaMeTpe; g — YCKOpeHue CBOOOAHOTO MageHMSI.

C Bo3pacTaHWeM CKOPOCTH JIBUXEHMS BOABI B TPYOOIIPOBOAE 1O~
TEpPU HAmopa pacTyT. DTO TPUBOIAUT K YBEJIMYEHUIO TpebyeMoif
MOIIHOCTH HACOCHBIX arperaToB, MOJAIOLINX BOAY:

N= Q(H, + h)/(102 n),

rae H, — reomeTrpnyeckas BeicoTa nogbema Boasl; n — KIIJ Ha-
COCHEBIX arperaros.

B pesynbTate pacTyT 3aTpaThl SHEPIMM Ha noxbeM Boasl P, . Ox-
HOBPEMEHHO C YBCJIMYEHHEM CKOPOCTH V IIPOUCXOIUT YMEHBUIEHHE
TpebyeMoro avameTpa d TpyO JUIS TpaHCMOPTUpPOBaHMS pacxona Q,
a CJIeoBaTeNIbHO, YMEHBIIAETCSl CTPOUTENBHASL CTOUMOCTB TPYOOTpO-
Boza P_. [IpnBeneHHast CTOMMOCTb MOXET OBITb TpeJCTaBIeHa KaK
B QYHKIMHK CKOPOCTH v, TaK U B (DyHKLIMY IuaMeTpa d. XapakTep nU3-
MeHeHus1 BennynHel P, 1 ee cocrasnsiiowmx P (1/T, + R/100)
1 P, B (yHKIMU yKa3aHHBIX BEJIWYMH NMPUBEAEH Ha puc. 3.5. Cko-
pOCTh ¥ JUAMETp, OTBEYAIOIIHEe MUHUMYMY IPUBECACHHBIX 3aTparT,
OPEIeIITIOTCS HAMMEHBIIMMHU OPANHATAMU KPUBBIX P .

a) (]
ﬂl-f{/{.’,p") pnp'f{,}]‘ em)

dgn

Puc. 3.5. Xapakrep H3MeHeHHSI NPHBEAECHHBIX 3aTPAT B (D)YHKIUH CKOPOCTH
(a) v nuamerpa (6)

DKOHOMMYECKU HAUBHITOAHEIINe NHAaMeTPBl BOAOIIPOBOIHOM
CceTH MOTYT OBbITh HaliAeHBl AHATUTHYECKH IS JTIOOBIX KOHDUTypa-
W CeTH U YCJIOBUI ITUTAHMSL.

PaccMorpuMm cxemy BomoCHAOXEHMsSI, TpPEACTABJIEHHYI0 Ha
puc. 3.6. OT HacocHOI cTaHluK  BomoBox 2 ITOAA€ET BOAY B pe3ep-
Byap 3, pacrmojIoXeHHBIH Ha BO3BBIIIeHHOCTH. M3 pe3epByapa 3
BOJIa ITO BOJOBOAY 4 NMOCTYNAET B pe3epByap S, pacrojoXeHHbIH B
KoHITe MarucTpayii. CyIIecTBYIOT pa3Tudus B paboTe JieBoit U TIpa-
BO¥ BeTBeif Bomosona. Ilpu romade BoObl HacoCaMu, Harop KOTO-
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PBIX HEM3BECTEH, pAacyeT CBOAUTCS K ONpPEAENeHHI0 TUaMETPOB
TPYO, TIPU KOTOPBIX 3aTPAaThl Ha CTPOMTENbCTBO M 3KCIUTYyaTaLHIO
BOIOITPOBOAHBIX MUHUN Y HACOCHOM CTAHLIUM OYIYT MUHUMAILHBI-
MH 32 pacyeTHBII CpoK. st npaBoii BeTBU BOIOBOMA, MPEICTABIS-
IowWed rPaBUTALMOHHYIO (CAMOTEYHYIO) HATIOPHYIO CHCTEMY, PacIio-
JlaraeMblif Hanop 3afaH. [lig aToro ciayyast 3aaya TeXHUKO-3KOHO-
MUYECKOT0 pacyeTa CBOAMTCA K OTBICKAHUIO TaKMX ANAMETPOB
TpyOOTIpOBOAA, MPU KOTOPHIX CTPOMUTENLHAS CTOMMOCTb CUCTEMBI
OyneT MUHHUMaJIBHA TIPH YCIOBHH MOJTHOTO pacXOHOBaHUS 3TOrO Ha-
ropa Ha TIPEOJOJICHUE TUIPABIUYECKUX CONTPOTUBIEHNI BOIOBOAA.

heZhiyg

Ho
H=Xhy

2g ¢

Zue
iz

g

Puc. 3.6. CxemMa cucrembl BooocHaAOKeHuUs

PertinM 3agady 1Mo OTBICKAHHMIO AUAMETPOB YYaCTKOB JIE€BOI, Ha-
THETATEJIbHOM BETBU BOBOBOAA. I1pu NBUXKEHUY BOLBI IPOUCXOIHUT
YACTUYHBII ee 0TOOp B psiie HPOMEXYTOYHBIX TodeK. LISt Haxox-
JNEHUA 3KOHOMUYECKU BHITOIHBIX TMAMETPOB HEOGXOAMMO COCTaB-
Jsiioive (yHKUMY MPUBEAECHHBIX 3aTPAT BBIPA3UTh YEPE3 TMAPAB-
JUYECKHE U IKOHOMUYECKHUE 3aBucuMOcTH. Torna mis yKasaHHOMH
CHCTEMBbl NMpUBENCHHbIC 3aTpaThl P, GynyT uMeTh crlenyioumit
BM:

Py = (1/T + R/100)2(a + bdy2), + P (Hy + Tkq,b/d,ml,) Q,
e R — €XEroHble OTYMCICHUS Ha aMOPTU3ALINIO ¥ PEMOHT B TPO-
LIEHTaX CTPOUTENILHONM CTOMMOCTH BOIOBONA; T — 3HAK, OTPEIENsi-
IOIHIA MOJTHYIO CTOMMOCTE CTPOUTENLCTBA BONOBOA; a + bd,* = ¢ —

OMITUPUYECKAsd 3aBUCUMOCTB JUTSL ONpENeJIEHUS eJUHUYHOI CTOMMO-
CTH CTPOMTENIBCTBA BOAONPOBOAHOMH NMHMM; d;, U I, — nnametp
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¥ JUIMHa OTAENbHBIX YYaCTKOB BONOBOAA; Xkq,P/d, ", — cymma ro-
TEepb HAIMoOpa Ha y4acTKax BOJOBONA; ¢, — pacxod BOABI yyacTKa BO-
poBosa; O — NOJHBIN pacxol, IOCTYHAOUIN B BOJOBO/I.

BenuuuHy P HaxonsT 1o dpopmyine

P~ 365 - 240y/(1027),

T€ G — CTOMMOCTH 1 KBT - 4 3IeKTpO3HEepruM, NoTpednsieMoit Ha-
COCHBIMM arperataMi Ui MoabeMa BOABI; ¥ — KO3(h(PULIHEHT He-
PaBHOMEPHOCTH PACXOAOBAHUS SHEPTHU Ha TIOABEM BOJHI B Tede-
HHUe pacyeTHOro nepuona; n — obuuit KITJ HacocHO# craHIUM.

IlepBBiit WieH B BBIpakKeHWUW TNPUBEECHHBIX 3aTPaT OTIpeneisieT
€XETONHBIC OTYUCIEHUS OT CTPOUTEIBHONU CTOMMOCTU BOAOBO.A;
BTOpOM — 3aTpaThl HA 3KCHIyaTallUIO, CBI3AHHYIO C PAaCXO0BaHU-
€M 3JICKTPOIHEPTHH.

Jlnst oTBICKaHUST ONTUMAIBHBEIX 3HAYEHUH d};, KaXIOTo yyacTka
BOLOBOZA HEOOXOAMMO GYHKIUHMIO MPUBEACHHBIX 3aTpaT P, mpo-
b depeHIMpOBaTh MO d;; U NPUPABHATL HyJ10. B pesynbrare no-
JIYYUM

dy = 3 Watm QU+m g b/a+m)

3mech SKOHOMUYECKUit hakTop

_ 8760cykm
102nab(1/T,, + R/100)

XapaKTepU3yeT YCIOBHUSI CTPOUTELCTBA M IKCITAyaTaAllMU CUCTEMBbI
BonocHaOxeHus1. JIJIsk BOOoOBOIA C OMHUM Y3JIOBBIM OTOOPOM B KOJIb-
1IeBOH TOUKE:

gy = 0; d, = DV@+m QU+p/tatm,

B mpasoii BeTBH (M. puc. 3.6) Boma mmo Tpy0OnpoBoay TpaHCTIOp-
TAPYETCS B Pe3yJIbTaTe Pa3HUIILI IThE30METPHIECKUX OTMETOK YPOB-
HS BOmBI pe3epByapa 3 (ITp = H,) n pe3sepByapa 5 (T, =z + H).
Pacrronaraemertit Hattop H, KOTOpPBIit JOJIKEH OBITh U3PACXONOBAH Ha
MpeooIeHHE THAPABINYECKHX MOTEPb T A, paBeH:

H=H, — (Hy + 2) = Th

TIpy HANTMYMM HECKONBKMX Y3JIOBBIX OTGOPOB, PACTIONOXKEHHDBIX
M0 JUTHHE BOMOBOJA, COBMI0AeHHE TIPUBEICHHOTO pPaBEeHCTBA BO3-
MOXHO IIpM COYETAHUM Ha yJyacTKax TpyOOINpOBOJIOB Pa3TUYHBIX
auaMeTpoB. TONBEKO OAHO U3 3TUX COYETAHUIT OTBEYAET MUHUMYMY
CTPOUTEILHOIH CTOMMOCTH.
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DKOHOMHYECKHU HAUBBITOOHEHIINI TUaMeTP TPaBUTALIMOHHOTO
BOJIOBOJA MOXET OBbITh HalieH 1Mo dopmyre

k
_ ap fla+m) t/m B /(a+m)
d, = T{”Zqﬂ( B RO/

Crenyer OTMETHUTB, YTO IIPH MaJTBIX PA3HOCTSIX MTbE30METPUIEC-
KHMX OTMETOK B HayajibHOI ¥ KOHEYHOH TOYKaxX BOJOBOJA MEpeKad-
Ka 10 HeEMY 3alaHHOTO PacXoia MOXET NPUBECTH K 3HAYNTEIILHOMY
YBEJIMYEHUIO ANAMETPA U, CJICAOBATEIbHO, K YBCIHUCHUIO CTPOU-
TENBHON CTOMMOCTH CUCTEMBI. B 3TOM ciyyae MOXeT 0Ka3aTbCsl
peHTabeNbHBEIM OJHOBPEMEHHOE HCITOJIb30BAHNE MOMIKAYKH BOIBI
HAacocaMH,

BbIuMCIEHHBIE 9KOHOMUYECKH HAUBBITOAHEHIINE IUAMETPHI,
KaK MpaBWIO, HE COOTBETCTBYIOT OJIVKaiIIUM CTaHIAPTHBIM gHa-
MeTpaM TpyO, BHITYCKAaeMbIX NMPOMBILLIEHHOCTHI0. [Ipu mpruMeHe-
HUM TPYO CTAaHIAPTHHIX JAUAMETPOB TNPUBEICHHBIE 3aTPaThl TEM
Gonplile, YeM 3HAYMTENIbHEE OTKIIOHEHHE TIPUHATOTO COPTAMEHTHO-
rO IMaMeTpa OT OTNITUMAJIBHOTO.

s BO3MOXHOCTH BBIOOpa HAWBBITOAHEHIINX CTAHAAPTHBIX JUa-
METPOB HEOGXOAMMO HaiTU 3HAYEHUS <«IIPEIENbHBIX» PAaCXOJO0B,
MPYU KOTOPBIX NIPUBEIEHHBIE 3aTPATHl WIS TPYO OGKaiiiimx copra-
MEHTOB OyIyT paBHOLICHHBI. MIX HAXOHSAT MyTEM COTOCTaBACHMS
SAUHUYHBIX TPUBENEHHBIX 3aTpaT IS ABYX TPYO CMEXHBIX ITO COp-
TaMEeHTY TUAMETPOR.

I'pacdhux mist onpeneneHus IpeJeNbHBIX PACXOI0B MPUBEIEH HA
puc. 3.7. I1o ocH OpAUHAT OTJOXEHBl OTHOIIEHUS NPUBEICHHBIX
3arpar P, Juist Tpy6 CTaHZapTHOTO AWAaMeTpa K NMPUBEACHHBIM 3a-
TpataM P, ... IS TpyO ONTUMATBHOTO IUaMeTpa; Mo ocu aberuce —
3HadyeHusa pacxoga Q. Kaxmomy copTaMeHTHOMY AMaMeTpy d,, d,
M T. 1. COOTBETCTBYET ONTUMabHOE 3Hayenune Q2 ., 03 [ W T. I

s
Gnp =qik(‘9/9T)l+B =gy 9/,

TJ€ g, — PACcXOJ BOIBI, NIPOTEKAMOUIE MO y4acTKy; J — 3KOHOMH-
yeckuit ¢hakTop, ornpeae/IeHHBIN TSI KOHKPETHBIX YCIIOBHI CTPOU-
TEJILCTBA M DKCIUTyaTallMH; J, — SKOHOMHYECKUH (aKTOp, NPUHS-
THIN TIPU COCTABJCHWY TAONULBI MPEICIBHBIX PACXOIOB.

s onipeneneHust napaMeTpoB paboOThl CUCTEMBI TTOJa4U U pac-
npeaeyieHUs BOALI HEOOXOAMMO 3HATH PAcXOIbl BOJIBI, TPAHCIIOP-
TUPYEeMOI 1o TpyOOINpoOBOAaM, U COOTBETCTBYIOIIME UM ITOTEDH
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Haropa. OcHOBHOI GopMY0il, OXBaTBIBAIOIIEH CIydau HAMIOPHO-
ro 1 6e3HanmOpHOro JABUXEHUS B KaHajlaX M TpyOax, sIBIseTCA clie-
Iyronas:

v=C«/—R7,

roe C — xoadduument llle3n; R — ruapaBaIudecKuit paauyc; i —
TUIPABINYECKUN YKIIOH.

8'0 /Pnp enr

1,4 \ \

ol { \ |/

' "N " / "
1,0 d 7 | I

0 7 " " ’
Qonr ar/ped Bpnr Qnned aanr a

Puc. 3.7. I'paduk onpenenenns npeaeibHbIX pacxonaoB

YacTHBIM ciiyyaeM 3Toit ¢hOpMYJIBI IIPU HAaTIOPHOM ABMXKEHUU
saenserca ¢opmyna dapcu—Beiicbaxa, IIMPOKO TNpuUMeHsieMast
B MHXXEHEPHOI IMapaBiivKe:

A
ik d[k 2g ’
rae h, — ToTepy Hamopa y4yacTtka Tpy6onposona; A — Koahduim-
€HT TMAPABINYECKOTO COMPOTUBICHUS 3TOr0O ydyacTka; [ u dy —
AJUHA U AUaMETp TPyOBbl yyacTKa; v, — CKOPOCTb ABMXEHHUs BOIbI
B Tpy0e; g — YCKOpeHHe CBOOOAHOTO MaaeHMUs.
IIpu pacueTe BOIONPOBOIHBIX CUCTEM YHOOHee MCITOJIb30BaTh
dbopMyIy, B KOTOpO# CKOPOCTh 3aMEHEHA PaCXOIOM:

2
hik =k qik[ik ,
dic

rae kK — Ko3(pGULHEHT; g, — PACXOX BOIABI Ha yYacCTKE, m — IOKa-
3aTeJib CTEMEHU.
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Koadppuumentsr A, C u k, nMeromne OOMHAKOBYIO IIpUpPONY,
CBSI3aHBI COOTHOLICHUEM

= g n2k/8 = 8g/C2.

Ilpn naMuHapHOM U TYpPOYJEHTHOM TEUYEHUH B TNAAKHUX TpyHax
M B IIaAKOCTEHHOU 06acTy TypOyJIeHTHOTO TeYeHUS B IIEPOXOBa-
TeIX TpyOax A (k 1 C) 3aBUCUT TOJABKO OT 4yucna PeliHonbpiaca,
T. €. OT CKOPOCTH, AUaMETPpa U BI3KOCTH, B IePEXOIHOIN 061acTH
TypOyJIEHTHOrO TeYeHHUsI — OT yMciaa PeiiHonpaca, mepoxoBaTocC-
TH U IMaMeTpa; B KBaApaTHUYHOU 06J1aCTH — OT JUaMeTpa U HIepo-
XOBAaTOCTH.

Bunbsl pyHKUMOHANBHON 3aBUCUMOCTH K03 (uLIMeHTa TuipaB-
JIMYECKOTO COMPOTUBJIEHHS A OT yuciia PeiiHobAca, 1IepoxoBaro-
CTM W IHaMeTpa B Pa3IHYHBIX 0067acTAX TypOYJEHTHOTO TEUYEHHUS
BOJIBI ONPENEISIIOTCS Pa3iuYHBIM COOTHOIIEHUEM TOIIMHEI JJAMH-
HApHOTO CJIOS Y BEJIMYUHBI BEICTYIIOB IIEPOXOBATOCTH CTEHOK TPYO.

BiausgHue 111epoxoBaTOCTH BHYTPEHHEHN TMOBEPXHOCTH TpyO Ha
WX THAPABIUYECKOE COMPOTHUBJICHUE YIUTHIBACTCH Pa3THIHBIMHU
sMnupuyeckuMu ¢opmyiamu. Ux uucio Bechma Beauko. Ilpu
pacyeTe CUCTEM BOAOCHAOXEHHS HIMPOKO HCIONb3YIOTCHI (GOpMY-
el @A, llesesiera, noyueHHble HA MHOTOYHCEHHBIX SKCIIEPU-
MeHTax, npoBeaeHHBIXx Bo BHHUHU BOAT'EO.

YuuTBIBas, 4TO MTOTEPU HAMOpa A MIPONOPLUHOHATBHBL ATHHE BO-
JIOTIPOBOJHOM JUHUHM, MOXHO ITOTEPY HAIOpa Ha €OUHUILY JJIMHBI
OfpenensaTs 0e3pa3MepHON BEMUYMHON — THAPABINYECKUM YKIIO-
HOM iy = hy/l,.

@ A. HleeneBbIM MpeMTOKEHBI CleayIONMe HOPMYIIbI A OIl-
peneneHnUs EMUHUYIHBIX IIOTePh HAmopa B Tpybax:

HEHOBBIX CTAJbHBIX U UYTYHHBIX, pabOTAIOMNX B KBAIPpaTUIHOM
obGyactu ipu v > 1,2 M/c,

iz = (0,001735/d,53)g,%;

HEHOBBIX CTaJILHBIX U YYTYHHBIX, paboTaoluX B MepPeXoIHOM
obnactu npu v < 1,2 mM/c,

iy = 0,00148/d,53(1 + 0,867/v,)03¢,%;
aCGCCTOHeMCHTHBIX
iy = 0,00091/d,519(1 + 3,51/v,)019g.2;
TJ1aCTMAaCCOBBIX
iy = 0,0001052g,4774/d, 4774,
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L7151 HOBBIX METAUIMYECKNUX TpyD, paboTalomIuX TOJLKO B TIepe-
XOIHO# 061aCTH, CYLIECTBYIOT CIeLIUATbHBIC pacyeTHbIE QOPMYITBL.
Hx ncnoib30BaHUE BO3ZMOXHO JIMIID IIPH YBEPEHHOCTH, 9TO B NIPO-
1ecce SKCITyaTalliu He GyayT oGpa30BHIBATHCSA OTIIOXKEHUS M Ha-
610AaTLCS BHYTPEHHSAS KOPPO3US.

B cBA3M ¢ yXyAlieHMEM KayecTBa BOIBI B MCTOYHMKaX BONO-
CHaOXeHWS U MPUMEHEHUEM KOaTyJAsHTOB B IEHCTBYIOUIUX CUCTE-
MaxX BOHOCHAabXeHUs, BBIITOJTHEHHBIX U3 METAJNIMYECKUX TPYO, Ha-
OJ1101aeTCsl UHTEHCUBHOE 3apacTaHVe WX BHYTPEHHE MOBEepXHOC-
TH. OTO MPUBOIUT K POCTY THUAPABIUYECKOrO CONMPOTHUBIIEHUS
B HECKOJIBKO pa3. [TosToMy B mpoilecce IKCIUTyaTallui TaKuX TPYy-
GOTIPOBOAOB HEOOXOAUMO MPEAYCMATPUBATh MEPOTIPUSITHSA T10 CO-
XpaHEeHUI0O U BOCCTAHOBJIEHUIO IIPONYCKHOM CITOCOOHOCTH Tpy6o-
npoBoaoB. [1py 3KOHOMHUUYECKOH Helles1ecoo0pa3HOCTU HIIM OTCYT-
CTBUM TEXHUYECKOW BO3IMOXHOCTM TIPOBENCHUS YKa3aHHBIX
MEPOMPUSTUI KOTYCKAETCS] YYUTHIBATb BO3MOXHOE BO3pacTaHue
COTPOTUBACHUS.

Ilpn onpeneseHUU THAPABIUYECKOTO YKJIOHA K€JIe300eTOH-
HBIX TPYO MOXHO TIOJIb30BAThCs 3aBUCHUMOCTSIMHU, MOJTYIeHHBIMU
B IMNXTe noxn pykosoncreoMm B.C. JIukapeBcKkoro:

JU1S1 BUOpOTHAPONIPECCOBAHHBIX TPYO

iz = 0,001078,,185/d, 119;
U1 UEHTPUDYTUPOBAHHBIX TPYO
iy = 0,00095v,.1:35/d, 119,

B nmpakTHKe pacyeToB IIMPOKO MPUMEHSIOT TabJUILbI, TpadpuKH
M HOMOTPaMMBbl, KOTOPBIE COCTABJIEHBI ITO TPUBEAEHHBIM BBIIIE
dopmynam. OHaKo psafd 3a1ad JejaeT OYeHb HEYAOOHBIM MCTIONbB30-
BaHMe 3THX HOopMys B SBHOM Buae. Hanpumep, IpH BBITTOJTHEHUH
pacyeToB IO YBA3KE BOIOTPOBOIHOM ceT obias dopmyna moreps
HAnopa MOXeT ObITh IIPeACTaB/icHa B BUIE

hiye = Soludu®s

rae Sy = ky/d;".

BennunHa S, Ha3pIBaeTCs YAEAbHBIM THAPABINYECKUM COIPO-
TUBJIeHHeM. ['uapaBiyeckoe CONPOTUBIECHNE YUyacTKa TPyOOrpoBo-
Aa Sy = Syl Ecau Tpy6sl paboTtaioT B HEKBaApaTHYHOM 06/1aCTH,
TO pacxol (MJIM CKOpocTh) B (hopMyJie moTeph Haropa MMeeT HEKO-
TOPYIO IpOOHYIO CTEIEHb, T. €.

by = SuguP = (koly/dm g, P.
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CreneHb B HaxomuTcs B mpenenax 1,75—2. Ecau dopmyny mo-
TEPb HAropa HeBO3MOXHO ITPUBECTH K YKa3aHHOMY BBIIIIE BUIY, TO
OHU BBIYUCIAIOTCS MO KBaJpaTUYHOW 3aBUCUMOCTH, TIOCJE YETO
B 3HaUYeHHE MOTEPh HAIOpa BBOJST IMOMPABOYHBIN KO3(DPHUIIUEHT §,
3aBUCSILIUNA OT CKOPOCTH:

= 2 = 2

hiye = Soludi® = Sudqu’
Psmom aBTOpPOB OBUTH TIPENIOXKEHBI OMHOWIEHHBIE HOPMYITBI BUIA

Iy = kqub/dy™,
anmnpoKCUMUPYIOLIKE MMPUBEACHHBIE BhILIE NBYyWieHHbIE. VX mipu-
MeHeHUe obJieryaeT MpoBeAeHNe THAPABINUECKUX U TEXHUKO-9KO-
HOMMYECKHUX PacUeTOB.

Taobnuma 3.1

3Havyenus k03¢ (HHIHEHTOB MEPOXOBATOCTH TPYyO

Mamepuan mpybei Koagpgpuyuerm
BetoH u xene3obeTtoH 0,014
AcbectouemeHT 0,012
YyryH 0,013
Cranb 0,012
Mnactmacca 0,009
Hepeso 0,010

Tak, 17151 HEHOBBIX METATMYECKHUX TPYO MPU CKOPOCTSIX ABHXKE-
HHUs BOIBI 10 3 M/C, MIMEIOILINX MECTO Ha TNpakTuke, M.M. AHIpu-
SIILIEBBIM TIpeljioXeHa ¢hopMyia

iy = 0,00179g,,1%/d,>1.

Hns ac6ectoueMeHTHBIX TpyO H.H. AGpamoBbIM mostyyeHa ¢op-

MyJa
- 1,85/ 4,89
iy, = 0,001184,,1-%/d,*®.

7151 BbIUMCIIEHUS TIOTEPh Harlopa Mpu 6e3HaopHOM JABUXEHUU
HeoO0XoauMo omnpenenuTh 3HadyeHue koaddunmenra llesu (C). Ou
MOXeT ObITh BelyuciieH 1o ¢hopmyine H.H. ITaBnosckoro

C=1/nPR,

rae n — Ko3(UIMEHT 1IepOXOBATOCTH TPYyO, MPUHUMAEMBIH 10
1abs. 3.1; R = o/ae — rUapaBIUYeCKUil paTuyc, COOTBETCTBYIOLIHIA
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pacyeTHOMY HaIOJIHEHHIO (31ech oe = nda,/360 — cCMOYEHHBII TIepy-
METP TPU paCUETHOM HAaNOJHEHNH; o — LIEHTPaNbHbBIN YTONI B TpyOe,
COOTBETCTBYIOINUN pacyeTHOMY HAMONHEHUIO; ® = d/8(ma /180 —
— sina) — IIOWAaAb XKUBOTO CeYeHHUS MOTOKA, COOTBETCTBYIOIIAS
pacueTHOMY HAIOJHEHUIO; y — IOKa3aTeslb CTCMCHU, OTIpeRensi-

eMblit o ¢popmyne y = 2,5Vn — 0,13 — 0,75VR (¥n — 0,1).

3.4. N'vapaBnAn4yeckuin pacuyeT ceTn

3.4.1. 3apauy rmgpaBnM4eCcKoro paciera BoaonpoBOAHbIX
ceTtei

Llenbio pacuera BOAOIIPOBOAHOMK CETH ABNSAETCA ONpeaeyieHue
IUAMeTPOB JUHHIT CETN M MOTEpPh Haropa B HUX. B ToM ciayyae,
€CJIM U3BECTHBI JUaMETPhI, XapaKTepHUCTUKH HACOCHBIX CTAHL N,
PETYINPYIOIIUX eMKOCTeH U Ip., TO B pe3yjbTaTe pacdeTa oInpe-
HIENISI0TCS UCTUHHBIE PacXoabl B JUHUAX CETH, AEMCTBUTENbHLIC
TIOJIaY¥ BOABI BCEMM BOAOTIMTATEASIMUA M CO3aBacMble UMM Hamo-
pHI, @ TAKXKE NaBJICHHUS BO BCEX y3J1aX CETH U He(pMKCHPOBAHHBIE
OTOOPHI.

st ceTH, KoTopasi MOMICKHUT pacyeTy, BCErJa 3allaHbl €€ KOH-
durypaityst, ITMHBI YJaCTKOB U y3J0Bbie 0TOOPHI BOABI. B ocHOBE
TUAPABIMYECKOTO pacyeTa BOAOTIPOBOTHBIX ceTeil HaXxoasiTCs Moo~
XEHHS O TOM, YTO pacnpenesieHue BOABL MO JUHUAM CETH TTPOHUCXO-
IINT B COOTBETCTBMM ¢ 3aKkoHaMu Kupxroga. B coorBerctBum ¢ I 3a-
xoHoM Kupxroga B KaxXmoM yaJie TOJKeH coOMoaaThesl MaTepuab-
HBIM GajlaHC, OTBeYaloLMil TPUHIUITY CIUJIOIIHOCTH MoToKa. Ilo
YCJIOBUAM padOTHl BOIOTIPOBOAHON CETH 3TO O3HAUAET, YTO anred-
paMyecKasi CyMMa pacxoJoB B JTIOOOM y3JIe CeTH

2qy — 0;= 0. (3.1)

ITo II 3akoHy Kupxroda TpebyeTcst BHITTIOJIHEHUE YCAOBUSI CYM-
MapHOTO HYJIEBOTO U3MEHCHMS MepernanoB naBieHus (pasHoOCTH 110-
TEHIIMAIOB) B IIOOOM KOHTYpe CUCTeMBI. I KONBLEBON CETU 3TO
03HadyaeTr, YyTo ajarebpanyeckasi cyMMa MOTEPh Hamopa B Ji0O60M
xoHType I cetn

(ESikqikﬁ)[ =0, (3.2)
TA€ gy — PACXO MO y4acTKaM BOMONPOBOAHOM ceTH; Q; — Y3JI0BbIE
oTOOpPBI; §;; — T'MAPABIUYECKOE COMPOTUBIIEHHUE TUHUU.

Ecay nMeroTcs HanmopHO-pacXOAHbIe XapaKTEPUCTUKH BOJOTIH -
tareneit F(Q),, 1 HePUKCUPOBaHHBIX OTOOPOB F( Q) g, PACTIONOXKEH-
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HBIX B y371ax cucteMbl M 1 K, To B IOMOJIHEHUE K ypaBHEHHUIO (3.2)
UMEIOTCS] YPAaBHEHUS BUIA;

K Q)M - K Q)]( = (ES,'kqik)BM/(- (3.3)

B3aumMozeiicTBue MeXIy BOLOMUTATENAMU U HEPUKCUPOBAHHBDI-
MM OTGOpaMM OCYLIECTBISIETCSI Yyepes3 1oTepu Hamopa (XS5,9,P) v«
B JIMHUSIX CETH, MX COEAMHSIOLIMX.

Pacnipenenerne NOTOKOB B KOJIbLEBOI CETH, NMPU KOTOPOM CO-
OnonaloTcs YKa3aHHBIE 3aKOHBI, COOTBETCTBYET MUHUMYMY JHEP-
TMU, pacxolyeMoil Ha MpeoJoNeHne oTeph Haropa B Tpybax.

IMpexge yeM YCTAaHOBUTHL uucjio ypaBHeHuit I u Il 3akoHOB
Kupxroda, xapakTepusyloumux NoToKopacnpeaeseHue B CUCTEME,
pPaccMOTPUM CBOWCTBAa BONONPOBOAHOM ceTH. Paccmarpusas reo-
METPUYECKUE CBOMCTBA KOJIBLIEBOH CETU, MOXHO YCTAHOBUTH OTIpE-
NENIEHHYIO CBA3b MEXIY YUCJIOM €€ IEMEHTOB, T. €. YUCJIOM KOJI€ll,
y3710B ¥ yyacTKoB. OG03HAUMB YUCJIO KOJIEL YEPE3 #, YUCIIO Y3JIOB
yepe3 m, YUCJIO YYaCTKOB YEPE3 p M YHUCIIO BOAOMMUTaTeNEH U He-
(PUKCUPOBAHHBIX OTOOPOB YEPE3 €, MOXHO YCTAHOBUTD CIIEAYIONIYIO
3aBUCUMOCTB!

p=m+nte—1

DTO NMOJOXEHUE ABJSETCS CIIEICTBHEM TeOpeMbl Diiiepa 0 cooT-
HOILIEHNU MEXIY YKNCJIOM TpaHell, BepiIMH U pebep BHITYKIIOTO
MHoOTOrpaHHUKa. OHO TI03BOJISIET YCTAHOBUTL COOTHOIIEHHE MEXITY
yucyiom ypoBHeit 1 u Il 3akoHos Kupxroda npu pacuere Bogonpo-
BOJHBIX CETEi M UMCIIOM HEU3BECTHBIX.

B ciyuae ecn nuaMeTpbl TWHUI CETH N3BECTHBI, MOXHO OIHO-
3HAYHO OIPENEJUTb PAcXodbl B JIMHUSX ceTH. MCKOMBIE pacXoabl
gy (4MCO p) HAXoNATCS W3 COBMECTHOTO DELIEHHUS CHCTEMBI
p=m+n+ e~ 1ypapueunit I n Il 3akoHoB Kupxroca, u3 koto-
pbIX n + ¢ — HenuHelHbIX ypaBHeHuuii Tnna (3.2) u 3.3) um—1—
JUHeMHbIX ypaBHeHuit Tima (3.1). Ecau xapakTepHCTHK BOHOIIMTA-
Teneit 1 HedUKCUPOBAaHHBIX OTOOPOB HET, TO ypaBHeHme (3.3) oT-
CYTCTBYET, a 00IlIee YMCJIO YPaBHEHUM OTipelesisieTcst COOTHOIIEHH-
eMp=m-+n—1.

s pa3BeTBAEHHBIX CeTe, HE UMEIOLINX KOJIEH, YMCIIO ypaBHe-
HUI oTIpenensieTcsl COOTHolIeHueM p = m + e — 1. Ilpu oTcyrcTBUM
XapaKTepUCTUK BOJOMUTATENEH U HEPUKCHUPOBAHHBIX OTOOPOB UX
YUCIIO YMEHbIaeTcst 1o m — 1.

IIpu oTbICKaHUM TTOTOKOpPACIpeaeaeHUs COOMoReHUE THHERHBIX
ypaBHeHuit (3.1) qocTuraeTcst Ha CTafWHU MPEJBAPUTEIBHOTO MTOTO-
KopacnpenenacHusi. Obecrnieyenne TtpeboBaHuil ypaBHeHMi (3.2)
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u (3.3) mocTUTaeTCs MOMCKOM COOTBETCTBYIOILLIETO UM pacripenese-
HUS pacXoloB MO JIMHUSAM CETH. DTOT NMOUCK HOCUT Ha3BaHUE TW]I-
paBaudeckoit yBA3KU. Ecnu B mpouecce yBSI3KM XapaKTepUCTHKU
BoAomnuTareaeid ¥ HeUKCHUPOBAaHHBIX OTOOPOB HE YYUTBHIBAIOTCS, TO
OHa Ha3bIBACTCs BHYTPEHHE, €CJIM YYUTBIBAIOTCST — BHELITHEMN.

B ob6uiem cityuae, paccmarpuBast ypaBHeHUs 11 3akona Kupxrodoa,
CTAHOBUTCS $ICHO, YTO TIOMUMO HEU3BECTHBIX g, TOMIEXKALMNX OTHIC-
KaHWIO, B HUX BXOMAT TaKXKe HEU3BECTHBIE AUAMETPBI IMHUIA djy. DTO
BBI3BAHO TEM, YTO 3HAYEHUS Sy, BXOAAILHNE B (POPMYJTy MOTEph HaIo-
pa, BeIpaxaloTcsi B (byHKIMM nuaMeTpoB. Takum obpa3oM, ToGoe
HM3MEHEHHWE AUaMETPOB JIMHUM CeTH OyIeT MpUBOIUTH K TIepepacrpe-
JIEJIEHUNIO PacXofoB, MPoTeKaloumX 1Mo HUM. C JApyToif CTOPOHBI, Te-
pepacnipeieJieHle pacXoaoB MPUBOAUT K HOBBIM IHAMETPAM.

B 37001 cutyaunu crankuBaeMcs (Kak yXe YKa3blBaJOCh BBIIIIE)
C 3a7ayeil TEXHUKO-3KOHOMHUYECKOTO pacueTa. B pedynbraTte 3TOrO0
pacueTa OTHICKAHMIO MOMJIEXAT 2p HEU3BECTHBIX: p 3HAYEHU g,
Y CTOJIBKO Xe€ 3HaYeHMH d. [Ansa 0NHOBPEMEHHOTO HAaXOXIEHMS
BCEX 2p HEU3BECTHHIX ypaBHeHUH (3.2) u (3.3) HemocTaToUyHO.

He o6pamasicb Ha TaHHOM 3Tarle K MeTolaM IMOJIHOTO TEXHUKO-
9KOHOMMYECKOTO pacyera, MOXHO CIIeJIaTh BBIBOM, YTO TMIpaBIHYEC-
KW pacueT ceTeil CieyeT BeCTH, 3aaaBasich fuamerpamu. Kak Ob110o
BHMIHO BBILIE, BBIOOp AMAMETPOB OTAEIbHBIX YYACTKOB CETU HE MOXET
OBITH MPOM3BEAECH COBEPIIEHHO IMPOM3BOIIBHO, TaK KaK AMAMETP B U3-
BECTHOI CTeNeHU ecTh (PYHKIIMS ITPOBOAUMOTO Tpyboii pacxona. ITo-
3TOMY ISl CKOJIbKO-HUOYIbh TOYHOTO BBIOOpA IMAMETPOB HEOOXOAM -
MO Ha3HauyaThb NMPEIBapUTEIbHOE MMOTOKOpACTIPENETICHHE.

3.4.2. NepBoHavYanbHOE NoTOKOpacnpeaeneHme Boabl
B KOJbLIEBbIX CETAX

B oTrnvuue OT pa3BeTBJIEHHBIX CETei, TAe BO3MOXHO €IWH-
CTBEHHOE MOoTOKOpacnpeaeaeHue, oTBevaloiiee I 3akoHy Kupxro-
(a, B XOJIBLIEBBIX CETSIX BO3MOXHBIX BApUAHTOB — OECUUCIEHHOE
MHOXecTBO. [TonbITKa pemnTh 3a7a4y Mo OThICKAHUIO HAUBBITO/ -
HeWHIIero MoToKopacnpeaejeH!us1, MCIOJIb3ysI JIUIIb KPUTEPUI 3KO-
HOMWYHOCTH, MTPUBOIUT K TIpEBpAIIEHUIO KOJBLEBOW CETU B pa3-
BeTBJIeHHYI0. OJHAKO NepBOHAaYaJIbHOE Ha3HAaYe€HHWE MOTOKOopac-
NnpeaeysieHus: B KOJIbLEBO CETU SBASIETCS ONHWUM M3 OCHOBHBIX
3TaNnoB €¢ pacyeTa, Tak Kak 6€3 3HaHUS PacXoI0B IO JUHUSIM CETH
HEBO3MOXHO Ha3HAYUTh UX JUAMETPHI.

M3 Bcero MHOroo6pa3usa BO3MOXHBIX BADUAHTOB pacripeiesieHUs
pacxonoB JOJIKEH OBITh BBHIOpPAH TOT, KOTOPHIN Mo3BosisieT obecrie-
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YUTH NoAavy 3aJaHHbIX KOJWYECTB BOJBI KO BCEM TOTPEOUTENSM,
a Takxe TpebyeMble HOpMBI CHaOXeHUsT BOMOH ToTpedbuTeneit npu
BO3MOXHBIX aBapusx Ha ceTu. [TpuHsaTOE peleHUe 0 NOTOKOpacIpe-
JeJIeHUHW BeCcbMa BaXKHO, TaK KaK pacXojbl, COOTBETCTBYIOUINE €MY,
MPUHUMAIOTCSI KaK UCXOAHBIE JaHHbIE TIPH TEXHWKO-KOHOMUYECKOM
pacyeTe 3KOHOMMUYECKU BBITONHBIX AMaMeTpoB. [lpu nanpHeHIMX
pacyeTax U rMAPaBIUUYECKON YBSI3KE CETU [TPOUCXOINT KOPPEKTUPOB-
Ka B JIOCTATOYHO Y3KOM AUana3oHe pacxooB. B cumy ykasaHHBIX
MPUYMH pellieHue O MEPBOHAYATTBHOM MOTOKOPACpeAeICHUHN SBIISI-
eTcsl OTBETCTBeHHOM 3amaveit. HawanbHoe mortoxopacnpenesieHHUe
JOJIXKHO OBITH HAMEYEHO OJHOBPEMEHHO JIJII OCHOBHBIX PACUETHBIX
cliydaeB paOOThI CETH IIJIST BLISIBJICHUSI POJIU OTACABHbBIX €¢ yYaCTKOB
U TIPENIEJIOB HArpy30K B HUX.

Kak yka3bIBaJIOCh BBIIIE€, BOMPOC HAXOXICHUSA HAWBBITOJHEH -
LIEH ¢ IKOHOMUYECKON TOUKU 3pEHUST TPACCUPOBKU CETU JJISI CUC~
TeM TOPOJCKOTO U TPOMBIIIJIEHHOTO BOAOCHA0XEHUST He SIBJSIETCS
Ype3MEPHO aKTYAJIbHBIM. OTO BBI3BAHO TEM, UTO B 3HAYMTEJILHOM
Mepe ¢$opMa U Tpacca CETH OTpeacAsioTcs MIaHuPOBKOW Topoaa,
TocenKa, MPOMBITIIEHHOTO TIpeanpusaTHs. V3BeCTHBI pasjindyHbIe
MpENJIOKECHHUS O HA3HAYCHUIO «HAUIYULIETo» TIOTOKOpacrpeaene-
Hust. OMHAKO OOJIBUIMHCTBO M3 HUX HENb3s1 MPU3HATH YAOBICTBOPH-
TEJABHBIMHU.

C mpakTH4eCcKOi TOUYKY 3peHUst Hanbosiee MPoCTOoi MyTh Ha3Haye-
HUS NMEePBOHAYAILHOTO TMOTOKOPACHPEACICHUSI — 3TO HaxoXAeHUE
TaKoro U3 HUX, KOTOPOE YAOBAETBOPUT HOPMaTHBHBIM TpeOOBAHUSIM
HaJEXHOCTH, YYUTBHIBAIOUIMMCS TIPH HA4aJIbHOM MTOTOKOpAcHpenese-
HuM. OIHAKO MX YYeT Ha CTaJMM Ha3HauyeHUs IMOTOKOpacnpeaesieHUs
MOXET OBITh TTPOBEAEH MPUOIMKEHHO U TPeOyeT YTOUHEHUS, KOTAa
JVAMETPHI VK€ Ha3HAYEHBI.

OO0BIYHO MPUHUMAIOT CIIEIYIOIINT TTOPSAOK Ha3HAYCHUS Havyallb-
HOTO MOTOKOpacnpeaeneHust B ceTu. Ha riepBoM aTare npubinxKeH-
HO HA3HAYaloT AMKTYIOIIHUE TOYKHU CETU, KOTOPBIC pacrlojaraiorcs
B KOHLIC CETH Ha Haubonee yaaaeHHbIX U BBICOKMX OTMETKAX ¢ HaM-
OOJBIIMMHU Y3JIOBBIMU OTOOpaMHU. 3aTeM HaMeualoT OCHOBHBIE Napai-
JIeJIbHbIE MYTU CHAOXEHUSI OT UCTOYHMKA NMUTAHUS IO AUKTYIOIMX
TOYEK. DTH HaMNpaBleHUS MOXHO Ha3BaTh TPAH3UTHBIMU. OHM, KaK
TIPaBUJIO, UMEIOT D0JIee KOPOTKOE HAMpaBieHne, YeM KOHKYPEHTHbBIE
M. Ilocse 3Toro HamMeualoT pacxoxbl BOJbI IO OCHOBHEIM myTsm. ITo
BO3MOXHOCTU OCHOBHBIE NMYTH CHaOXeHWsT BOAOW Torpedureneit
JIOJTKHBI UMETh OIWHAKOBYIO MTPOBOAUMOCTb. M3 rMApaBIMKHU U3BECT-
HO, 4YTO MIPOBOANMOCTE /I UMeeT CenyIoIylo CBA3b C COTIPOTUBJIE-
HueM suHnn: S — I1=1/3S . TIpn 3ToM cOBMIOIEHNE MaTepUATBHO-
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1O DajaHca B y3jaX MOXET ObITE MPUOIUKEHHBIM. JInaMeTphl mepe-
MBIUEK, COCTUHSIIONINX TPAH3UTHBIE (MATUCTPAIbHBIC) THHUU MEXIY
coboit, Ha3HAYAIOT UCXOS U3 TIpeArToIaraeMoil Harpy3ku, KoTopyio
OHM MOTYT UMETh B CIy4yac aBapyuM Ha HEKOTOPBIX MarucTpabHbIX
JUHMSX. B 00llleM BHIe Ha3HayaTh MOTOKOpACTIpeAciCeHUE CAeAyeT
C YYETOM HaJEeXXHOCTHBIX XapaKTEPUCTUK OTHEILHBIX YYaCTKOB CETH,
KOTOpbIE 3aBUCIT OT OoJbilioro uncia pakropos. COOp 3THUX MOKa3a-
TeNei IPeNCTaBASeT BEChbMa CIOXHYIO 3amauy.

ITocne nmpoBeneHUs BCeX NMEPEYUCIICHHBIX ONIepalluil onpenesis-
0T IMAMETPBI YYaCTKOB CETH Ha OCHOBE TEXHMKO-IKOHOMHYECKUX
pacyeToB, KOTOPbIE C HEKOTOPOU CTETEHbIO TIPUGTUKEHWST MOXHO
NMPUHATh YAOBJCTBOPAOUIUMHU TpeOOBAHUSAM HAaZeXHOCTH. s
MPOBEPKHU BHITIOJIHEHHS YCIOBHI HAIC)KHOCTH HEOOXOANMO TTpOBe-
JIEHW€ TTOBEPOYHBIX T'MAPABIMYECKUX U HAMEXKHOCTHBIX pACYETOB
ITPY YK€ U3BECTHBIX JHaMeTpax.

3.4.3. TeopeTuyeckue OCHOBbI U NPAKTUYECKNE MEeTOAbl
BHYTPEHHEeN YBA3KU KOJibLIEBbLIX ceTe

Ha3znauus motoxkopacnpeaeneHue B JIMHUSIX CETH 1 BLIOpaB qua-
METPBI 3THX IMHUH, TIPUCTYNAIOT K THAPABINYeCKOl yBs3Ke. OObIU-
HO C MEPBOI MOMBITKW HANTH UCTUHHOE pacripeieieHue pacxomos
Y nioTepb Hamnopa, coorseTcTByonlee I u 11 3akonam Kupxroda, He
MPeCTaBIISAETCA BO3MOXHBIM. Il ero HaxoXmeHUsT HeoGXoaumo
pemuTh cucteMy (m — 1) TuHeHBIX ypaBHeHMH | 3akoHa Kupxro-
¢a (ypaBHeHMit OamaHca pacxoJoB B y3/ax) ¥ #n HEJWHEHHBIX ypaB-
Henuit 11 3akona Kupxroda (ypaBHeHU, OTNpeaesIiOniuX paBeH-
CTBO HYJIIO TIOTEPh HATIOPA MO HE3aBUCHMBIM KOHTYpaM).

VYBSI3KY KOJIBLEBBIX CETEI MOXHO OCYHIECTBASITH IO ABYM NMpPHUH-
LIMTIaM B 3aBUCMMOCTH OT TOTO, YTO IIPUHUMATh 32 OCHOBHBIE HEU3-
BECTHBIE — PacXOAbl WM Haropkl (motepu Hamopa). Ilpu atoM Ha-
XOXIeHWE OTHOM I'PYMITEl HEM3BECTHBIX MMO3BOJISIET €IMHCTBEHHO
BO3MOXHBIM 00pa3oM HalTH APYTYIO TPYIITY HEM3BECTHBIX.

MeTon, ¢ MOMOIIbIO KOTOPOTO 3a ITABHbIE HEU3BECTHLIC TIPUHU-
MaloTCs Hartopsl (MoTepy Haropa), U3BeCTeH KaK METOl[ «ypaBHUBA-
HHS pacXoJoB». Bo BTOpOM MeTOlIe HUIIYTCSI HEU3BECTHBIE PACXOIbI
Y4acTKOB ¢y. [IpM UCTUHHBIX 3HAYEHUAX PACXONOB YIOBJIETBOPAIOT-
csa ypasHeHwus Il 3akona Kupxroda. DToT MeTOon HOCUT Ha3BaHHUE
METOa «yPaBHUBAHUS HATIOPOB».

g vcrionb30BaHUA 060MX METOROB YBA3KM HEOOXOINMO TNpPH-
HMMATD HavyaJbHble 3HAYeHUS HeU3BeCTHLIX. [IpH Moab30BaHUHN Me-
TOIOM YPaBHMBAaHUS HATTOPOB HEOOXOMMMO 3aJaBaThbCAd HEKOTOPBI-
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MM HAYaJIbHBIMU 3HAYEHUSIMH PACXOIOB BOIBI B y4aCTKaX CETH. DTO
B Haubonbiie CTeneHU COOTBETCTBYET OOBLIYHONW MPAKTUYECKOU
TTOCTaHOBKE pacyeTa. DTa U ApyrHe MPUUUHBI NMPUBOIST K 6ojee
HIMPOKOMY MCIIOJIb30BAHMIO B OTCUYCCTBCHHOU MPaKTUKE MeToaa
ypaBHMBaHUsI HarmopoB. OH U ByneT paccMaTpuUBaThCs Hasee.

Ecnu B KONBLEBOW CETH UMeeTCs # He3aBUCUMBIX KOHTYPOB, TO
cucTeMa HEJTMHEHMHBIX YPABHEHUH UTT HUX MOXET OBITh MpelCcTaB-

JICHa B BUIE!

F(q,,95:935--,9,)
F,(4,,9,,43,--,9,)

F(4,,95:935--,9,)

Bce ¢ynkuuu F umeloT onuMHakoBblil Bum: XS, g,P. Cucrema
3TUX YPaBHEHMI B LEJIOM OXBATHIBAET BCE YYacTKM ceTU. OnHaKo
YHUCJIO YPABHEHMIA 3TOH CUCTEMBI 7 MEHBILIE YUCJIa UICKOMBIX PacX0-
J0B y4yacTkoB p. I1oaTOMy cHcTeMy 3THUX ypaBHEHMH cieayeT pac-
CMAaTpUBaTh COBMECTHO C CUCTEMON m — 1 JTMHEHHBIX ypaBHEHUI

29, + 0,=0.

Hnst penteHUsT CUCTeMBl HEIMHEHBIX YpaBHEHUH ITMPOKO MC-
MoNb3ytoT MeTon HeloToHa M ero Momudukauuu. Ilyts pemeHwmit
HEJIMHEMHBIX YpaBHEHUH CIACIYIOUINA:

1. IIpenBapuUTEeNbHO IIPUHUMAIOT HEKOTOPBIE 3HAYEHUS HEU3BE-
CTHBIX pacXooB ¢,%, KOTOpBIE NPEIoaraloT J0CTaTOYHO OITU3KH-
MU K UICTHHHBIM.

2. B xavecTBe pacxonoB g’ MPMHNUMAIOT PACXOMbl, TIOJTyYEHHbIE
NMpU NpeaBapuUTeILHOM pacripeie/IeHUU ¢ cobmogeHueM [ 3aKoHa
Kupxroda.

3. K npenBapuTebHO HaMEYEHHBIM pacXolaM Ha ydacTKax g,,”
npuGaBNSIOT (HEU3BECTHBIE) TTONPAaBKU A g, Tofarast, uto g,0 + Ag,
TOJDKHBI PABHATHCA UCKOMBIM (MCTUHHBIM) 3HAaYEHHUSAM PacXooB ¢,
YIOBJIETBOPSIOIIUM HEJTMHEHHOI cucteMe ypaBHeHuit. Toraa cucre-
Ma HEeJIMHEWHbBIX ypaBHEHUIA TTPUMET BUI:

Fi(g®+ Ag;; g%+ Agy.; 0+ Ag) =0;
Fy(q'+ Agq; a®+ Agy.s g0+ Ag) =0;
FA>q®+ Ag; 0+ Agy.; g0+ Ag) = 0.
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31ech HEM3BECTHBIMU OYIYT YK€ HE PAaCXOAbl G, a TIONPABKH
K pacxoiam A g;.

4. Pa3oxuB JIeBYI0 YacTh ypaBHEHMI B psan Teiinopa B okpecT-
HOCTH TOYKH g, ¥ OTPAHUYUBIINCH JINHEIHBIMU YWIEHAMHU pa3jioxe-
HMS, TIOJTyYUM:

F(9,%4,%--,9,0), + (0F/0q,A q, + 0F, /09, A 9, + ... + 0F\/3p,A q,) = 0;
F(4,%,9,,-,a,0), + (0Fy/0g, A q, + 0F,/0¢, A4y + ... + 0F/0p, 5 q,) = 0;
F(9,%9°...a0), + (0F,/09, A g, + OF,/0g,A g, + ... + OF,/0p,Aq,) = 0;

IIpu 3TOM MoOApPa3yMeBaloOT, YTO B MOJIyYeHHbIE BBIPAXEHUS TIPO-
M3BOIHBIX TIOACTABJISIIOTCS MEPBOHAUANLHO TIPUHSITHIE 3HAYEHUS
HensBecTHHIX ¢, 0. [TonydeHHast cMcTeMa ABASETCA CHCTEMON JIn-
HEWHBIX YyPaBHEHHII OTHOCUTENIBHO TMompaBokK A g,0 K mpensapu-
TEJILHO TIPUHATHIM 3HAYEHUSIM pacxonoB g, 0.

B aTHX ypaBHEHHUSIX OTOPOIIEHB! BCE YJIEHBI Pa3JIOXEHHS, KPOME
nuHeiHbIX. TToaTOMyY 11 HaxOXAEHHs 3HAYEeHHUH ¢, TpebyeTcs
NpoBelieHUe psina MogoOHBIX pacyeToB. I1py NMpoBeneHNN KaxXao0ro
M3 HUX B KaUYeCTBEe MPEABapPUTETbHBIX MPUHUMAIOTCS PACXOMIBI, TO-
JIY4YeHHBIE U3 TIpeAbInyIero pacueTa. TakuMm o6pa3oM, MosrydyeHHast
CHCTEMa JIMHCHHBIX YPABHEHHUI pellraeTcsl METOIOM IMOC/eT0BaTe N b-
HOTO NpUOJINXEHHS.

HauGonee mimpoko NMpuMeHsieTCsl B MPaKTUKE aHAJTUTUYECKUIA
Merton, npemioxeHHsblil B.I'. JlobaueBbIM 1 HE3aBUCMMO OT HETO —
X. KpoccoM. OH mpenycMaTpuBaeT BbIpaxKeHHUE IMONMPaBOK K pac-
X0JaM Ha y4yacTKaxX CeTH 4epe3 KOHTYDHBIE IIONTPABOYHBIE PACXOJIbI
Ag, B OTAENBHBIX KosbUax. IIpu 3TOM B mpoliecce yBSI3KM CETH aB-
TOMaTHyecku obecrieynBaeTcst cobmoneHue 1 3akoHa Kupxroda.
CyHIHOCTb 3TOTO METOMA 3aKjitodaeTcs B cieaytomeM. [1ycts B He-
KoTopoit cetu (puc. 3.8) mocie NpeaABapUTEIBLHOTO paclpeaeaeHUs
pacxoioB g, IO €€ y4acTKaM, ONpelesieH!s] AMaMeTPOB U T'MIpaB-
JIMYECKHX COTIPOTHBIICHUI BBIYUCIIEHBI IOTEPH Hamopa hy, = S q,*
IUIST BCEX YYaCTKOB CETH. YCJOBHO NMPUHMMAETCs KBagpaTUYHBIN
3aKOH COMNpOTHBNEHUsA. UCTHHHOE pacrpeleseHUe pacxoqoB Xa-
paKkTepuU3yeTcsi paBeHCTBOM (Zh,), = 0 I KaXIOro U3 KoJell
cetd. Ilpu 3TOM MOTEepSM HAIoOpa Ha yyacTKax C ABUXEHUEM pac-
XOIOB TI0 YacoBOM cTpesKe (OTHOCHUTENBHO paccMaTpuBaeMOTO
KOJIblIa) MPHCBANBAETCSA 3HAK TJIIOC, C IBHXXEHHUEM IPOTUB 4aco-
BOM CTpeNIKM — 3HaK MUHYC.

JlomycTyM, 4YTO IOCJIe TIEpBOHAYAIIBHOTO pacIpeneleHUsT pacxo-
10B BeJU4YMHa(Zh,); B OTAENBHBIX KOJNbLIAX HE PaBHA HYJIO; Mpel-
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TIOJIOXKWM, YTO BO BCEX KOJIbLIAX MX BEPXHHUE U IpaBbl€ YYACTKH
(C MONIOXUTENBHBIMU h;;) OKa3aluCh NEPETPYXEHHBIMU, a JIEBHIE
U HUXHUE — HeOOTpyXeHHBIMU. Torma anrebpanyeckas cymma mno-
Tephb Haropa B KoJjbliax OyIeT paBHa He HYJI0, a HEKOTOPOl BeJIU-
4uHe Ahy, T. €. (Zhy) ;= Ah,.

Om 8odonumamena

-
Puc. 3.8. PacueTrHas cxemMa KoJblEeBOH CeTH

st cetn, cxema KOTOpO# TpencTtasjieHa Ha puc. 3.8, mojayuynm
CJIeIyIOLYI0 CUCTEMY YpaBHEHMIA:

S)y% 1 + S25‘12225 - 558‘12258 - S18q2218 = Ahy;
Sz3‘£ 23 S3uGhsy — Susqhas — SasqPas = Ay
Sssq’ss T Ss6d°ss — Se7 9%67 — S789%78 = Ay

BennuyuHa Ah; nipeacrabnsieT co60il HEBSA3KY NMOTEph Haropa
B KoJiblle I; 3Ta BeTMUMHA M ee 3HAK XapaKTepPHU3YIOT CTEMEHb OT-
KJIOHEHUSI TPUHATOTO B KOJIbLE pacTipefesieHUs] pacxoqoB OT MC-
TUHHOTO (MCKOMOTO).

st CHYDKeHMST HEBSI3KM HEOOXOAMMO YMEHBILUTh PacXoIbl Ha Tie-
perpy>XeHHBIX BETBSAX KaXIOTo KOJIblIAa U YBEJIMYMTh UX Ha HENOTpy-
XEHHBIX, COOJIoNast TP ITOM GanaHC pacxofoB B yanax 2q; + Q; = 0.
BTO MOXET ObITh JOCTUTHYTO MyTEM MepPeOPOCKM HEKOTOPBIX KOHTYP-
HBIX pacxoloB Ag, TI0 BCEM KOJIblIaM B HarpasjieHUU, OOPaTHOM 3Ha-
Ky HeBsI3KU. [Tocyie nepe6pocKu TakuxX pacXomoB (MTOKa HEU3BECTHBIX)

TTOJTYYHM CJICAYIONIYIO CHCTEMY YpaBHEHMIA:
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812012 — 842 + S55(qs — Aq; + Agp)* — Ssg(gsg + Aqp— Aqy)? —
— Si3(qi + Agq)? = 0;

S$3(a23 — Aq)? — Sy(q3q — Ba)? — Sis(qss + Aqy)? —
— 8)5(g25 — Ag; + Agy)? = 0;

Sss(@sg + Mgy — Agp)? + Sse(qss — Dqy)? — Sei(qs7 + Dgy)* —
— $5(q5 — Bq)? =0

PackpblB CKOOKM M BBIMOJHUB HEKOTOPBIE TpeoOpa3oBaHUA,
“MeeM JUTST TIEPBOTO KOJIblla ypaBHEHHE

[8126%1) + $x5q%s — Sss@Psg — S1sd*15) — 215,91, + Sysdys +
+ Ssgdss + 515915189, + 285545589, + 2855Aq =

ITepBrlit WieH 3TOro ypaBHEHMUsI, 3aKJIIOUEHHBII B KBaJpaTHBIE
CKOOKH, npeacTaBiseT coboil HeBI3KY B KoJiblie / TIpU NepBOHa-
YaJIbHO NMPUHATHIX pacxojax, T. €. Ah. KoadduuneHt npu HeusBe-
CTHOM pacxoze Ag; BO BTOPOM WieHe paBeH 255, B Konble [; T0-
cleIHUE BA YJIeHa TMPEACTaBAIOT COG0N HEU3BECTHBIE TTOMPABOY-
HBIE PacXolbl CMEXHBIX Konel Ag;, ¥ Aqy ¢ Ko3ppuureHTamu,
PaBHBIMHU 2.5, OBLIMX YYaCTKOB Kosblia / CO CMEXHBIMH KOJIBLIAMH.

TIpuBeneHHbIE BbILIE YPABHEHUST MOTYT OBITh NPENCTaBIEHBI Clle-
IyIOIIMM 00pa3oM:

Ah;—232(8q); Aq; + 2 (S9),5 Aqy + 2 (Sq)sg Aqyp = 05

IMonyynM cucTeMy TMHEHHBIX YPaBHEHUIT OTHOCUTENIBHO HEU3-
BECTHBIX Ag;, Aq M Aqyy. BenndnHel Ahy — CBOGOMHBIE YNIEHBI, U3-
BECTHBIE TMOCJIE TMEPBOTO PaclperesieHUs] pacxoloB. DTy CUCTEMY
JIMHEUHBIX YPAaBHEHUN MOXHO peliaTh JIIOObIM U3 CYIIECTBYIOLLIUX
crnioco6oB. Meton Jlo6aueBa — Kpocca npeaycMaTpuBaeT Ipesieib-
HO€ YIPOIEHNE TIPUBEIECHHON CUCTEMBI YPaBHEHUH MyTEM MCKITIO-
YEeHUs U3 KaXI0ro yPaBHEHMS YIEHOB, COAEPXAIIMUX Ag; CMEXHBIX
Konel. Toraa uia Bcex KoJell MOTy4aloTcs OJHOTHUITHBIE PABEHCTBA
Buna I(S,q,) Aq; = Ah,. Otciona BeiTekaeT obuias ¢popmyna s
NPUOIMXKEHHOTO OTpee/ieHUs] HCKOMBIX HEU3BECTHBIX MOMPaBOY-
HBIX PacxonoB

q; = Ahy/25(S3q1)

ITpu ucnonb3oBaHNUK 3TOM (DOPMYITBI YIIPOIIAETCS OTIEPALINST BbI-
YHUCIIEHUS Ag; B KaXIOM NPUOIHUXKCHUH, HO TPeOYETCA yBEINYEHHE
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qyc/a OC/AeA0BaTEIbHBIX MPUOIMXEHHIA (MTepauuii) I HaXoXIe-
HUSI 3HaYEHUI Ag; 10CTATOYHO OJIM3KUX K UCTMHHHIM (Ia0lIm
YBSI3KY CETH). ‘

ITpn pabote TpyO B HEKBAApPATUYHOI 0OMacCTH IUTSI OTNpeReeHus
TIOTIPAaBOYHBIX PACXOIOB MOXET MCIIONb30BAThCs Ta Xe POPMyna, HO
NpY YCIIOBUH, YTO B BEJIMYUHBI S, yIaCTKOB BBeAEHBl KOahduuu-
eHThl 8. [TonpaBoYHbIE PacXoabl MOTYT ONpeRenaThes 1o hopMyte

AQ/ = Ah/ /ﬁzsfkqgc-l’

€CJIM TIOTEepH Hanopa onpencasijii HeImoCpeACTBEHHO 10 HeKBajapa-
TUYHOU dopMyre BHUIA

by =S,45.

CyuiecTBYIOT paziuyHbele Moaudukaunu merona Jlobauesa —
Kpocca. MeTon IIMPOKO MCHONB3YETCS TIPH COCTaBIEHHUU IpO-
TrpaMM pacyeTa BOROTIPOBOIHBIX CETEI.
3amaya yBSI3KH CETH MOXET OBITh pellieHa U APYTUMU METOAAMH
TocyiefoBaTe;IkHOTO NMpubmmkeHus. I1Iupoko pacrnpocTtpaHeH Me-
TOM, MpeMToXeHHBH M. M. AHIpUsALIeBEIM. ABTOpP METOIa PEKO-
MEHYET TTOC/Ie TIEPBOTO OTIPEACIEHUST HEBA3OK OCYIIECTBIISITH BBI-
60p cHCTeMbl KOHTYPOB (OXBATHIBAIOUIMX OJAHO KOJBIIO WU TPYIIY
3JIEMEHTAPHBIX KOJIell), MO0 KOTOPBIM MOXHO TPOBECTH IMOMPaBOY-
Hble PacXOABl I TTONYUYEHUSI 3HAUUTENBHOTO CHUXEHHS HEBA30K
B ceTH. [loa sneMeHTapHBIM KOJIBLIOM TOHUMAETCST KOJIbIIO, B KOTO-
pPOM He MMEEeTCsl yYacTKOB, IIEPECEKAOIINX €T0 IIJIoaab, U KOTO-
poe He nenuTcs Ha 6osiee MeJIKHe KOibla. DTH pacXoAbl MOTYT Ipo-
BOJIUTHCST KaK OJHOBPEMEHHO MO HECKOJIbKUM BBIOPAHHBIM KOHTY-
paMm, Tak W MOCNEA0BATCNBHO C YYETOM PE3YJbTaTOB IMPEIbIIYLINX
omiepalnit. Pe3y/nbTaTel BceX BEIYMUCIEHUI 3aITHCHIBAIOT HETIOCPE -
CTBEHHO Ha cxeMax ceTHl. Ilocye Kaxmoro HMKia NpoBeAeHHUS T0-
MIPaBOYHbBIX PACXOA0B aHATIU3UPYIOT MOJYUYeHHBIE Pe3yNLTATHl (3HA-
YEHUS W 3HAK HEBSI30K), HAMEYAIOT CJICOYIONIYIO TPYIINY KOHTYpPOB
YBA3KK U OMPEENsIIOT HOBbIE TIONpPaBOYHbIE pacxonbl. JIis Gomnee
YCTIIEHIHOM U OBICTPOIt YBSI3KM aBTOP METOAA PEKOMEHIYET:
¢ 00BbeIMHEHUE CMEXHBIX KOJIel[ ¢ HEeBSI3KAMH OIMHAKOBOTO
3HaKa B YKPYNHEHHBIE KOHTYPBI, TO KOTOPBIM HamO IPOBO-
JUTD TIOTIPABOYHBIC PACXO/BI;

® [I0CJIEA0OBATENbHYIO YBS3KY KOJIEL WJIM TPYNIIBI Kostell (C He-
BSI3KAMU TMOTIEPEMEHHO TO OIHOTO, TO JIPYTrOro 3Haka) IHK-
JlaMu;
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® yBS3KY B KaXIOM LIMKJIE KOJIbLia WIW TPYIINbI KOJIELl C HEBSI3-
KaMM HauOOJIbIIEro 3HaYyeHHsI.
IToripaBoYHbBIE pacxoasl MO BEIOpAHHOMY KOHTYpY I MOXHO or-
penenarts no ¢popmysie BUaa

Aqp = Ah/E(Syq) -

Hcnonb3oBaHue 3Toit (OpMYIBI CBI3aHO C GOJBIIUM YHCIOM
BeIYMCIIEHUI. Tak Kak B mpoliecce yBA3KW BenUunHa X(S,4,),; Mo
KOHTYpaM MEHSIETCS OTHOCUTEJbHO Majio, aBTOp METOJa CUWTAET,
YTO MOMNpPaBOYHBIE PACXOAbl TIPY MOCJIEA0BATEIBHO TTPOBOAUMBIX
yBSI3KaX U3MEHSIIOTCS TIPOTIOPLMOHAIBHO HeBsI3KaM. Eciii MpUHSTS,
4TO BeJIUYUHA Z(S;q,); MOCTOSTHHA ¥ 00603HAYUTh MTONPABOYHBIH
pacxoll TpoOHOM YBA3KHU 4epe3 Ag,, a COOTBETCTBYIOLICE U3MEHEHUE
HEBSI3KH — 4epe3 Ahy, TO MOJYUYUM

Ag/Ah; = 1/2 2(S8,.9,); = const = Aq,/Ahy;
Aq; = AhAqy/Ah,.

[nst KOHTYpOB, UMEIOLIMX MaJiopa3jinyalolnecs JUTMHbl U Jua-
METpBI OTHENBbHBIX YYacTKOB, M.M. AHnpusiiieB Tipeajiaraet ornpe-
JIeJISITh TIOTIPAaBOYHBIE PACXOIbI 110 MTPUOIMXKEHHON (hopmyie

AG;= G, AR/ 2(Zhy) ),

TA€ .,y — CPENHUN PAcXo[ U BCEX BXONSLIMX B KOHTYD y4acCTKOB;
Ah; — HEBSI3KM B KOHTYpE; (£h;); — cyMMa abCOMIOTHHIX 3HAUYEHUM
TIOTEPb HAropa B KOHTYpE.

IIpyMeHeHue TIpUEMOB YBSA3KHU CeTH, peKoMeHnoBaHHbIX B.T. Jlo-
6ayeBsIM 1 M.M. AHApUSALIIEBEIM, MOXHO OCBOUTH Ha MpuUMepe pac-
YyeTa CeTH TOPOJCKOro BOAOITPOBOJA MPU BHIMOJHEHUH KYpPCOBOTO
MpOEKTAa.

Kak yka3bIBajioCh BBIIIIE, BCE 3JIEMEHTbl CUCTEM IMOAAYM U pac-
TpeieJieHUs] BOABI MPEACTABISIOT €AMHYIO TUAPABINYECKYIO CUCTEMY.
IToaTOoMy TIOCNEe Ha3HAYEHUST MapaMeTPOB HACOCHBIX CTAHLHUIA, pery-
JIUPYIOLINX eMKOCTEN, HeDUKCUPOBAHHBIX OTOOPOB M AUAMETPOB JIU-
HMI ceTH HEOOXOAMMO NMPOBECTH MOBEPOYHBIE PACUETHI TIPU Pa3INy-
HBIX peXUMax BOHOTIOTpeOseHUsS U paGOThl 3JIEMEHTOB CUCTEMBI.
OHU No3BOJISIOT Y3HATh, KaK OyneT paboTaTth cUCTEMa, T. €. ONpee-
JIUTH (paKTHYECKHE TTOAAYM M HATlOp HACOCHBIX CTaHIIUM, MOMOJIHE-
HHUe ¥ cpaboTKy PETyJIMPYIOLIMX EMKOCTEeH, (pakTu4eckre oToophl U
Harophl B y3/1ax CETH U T. I. DTU TTOBEPOYHBIE pacyeThl HOCST Ha3Ba-
HHe BHeEIIHeN yBA3KU. X nmpoBeleHHue 6e3 UCTIOAb30BaHUS BBIYUC-
JIUTEbHON TEXHUKU HEPEaTbHO.
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3.5. Hanopbl B cucremax BoaoCHa0XeHus

Pe3ynbTarhl pacyeta BOIOTIPOBOIHBIX CETEH IUTST pa3TMUHBIX PEXU-
MOB BOJIOMOTPEOJEHNUST UCTIONB3YIOT VTSl ITapaMeTPOB BOAOHAMIOPHOM
OalllHU U HACOCHBIX arperaTtoB, 00ecreynBalommx paboTocrnocoOHOCTh
CHUCTEMBI, a TAKXKE CBOOOTHBIX HAITIOPOB BO BCEX Y3/IaX CETH.

Jlna onpenesieHUsT Hamopa B TOYKaxX MUTaHUS (Y BOOIOHAMIOPHOIA
GalHM, Ha HACOCHOM CTaHLWU) HEOOXOMUMO 3HATh TpeOyeMble Ha-
ropsl MOTpebuTeneit Boasl. MUHUMaIbHBII CBOOOAHBII Harop B ce-
TH BOJOITPOBOJA HACEJIEHHOTO MYHKTa NMPU MaKCUMAaJIbBHOM XO351ii-
CTBEHHO-TTUTHLEBOM BOAOpa30oOpe Ha BBOIE B 3MaHUE HaJ MOBEPXHO-
CThIO 3€MJTH TMIPU OJHOITAXXHOM 3aCTPOiiKe NOJKEH OBITh HE MEHee
10 M, npu Gosbleit 3TaXKHOCTHU Ha KaXXIbIi 3TaX HEOOXOAUMO [0~
6aBasATh 4 M. B yacel HAUMEHBILIEr0 BOOOMOTPEOIEHUS HANop s
KaXIo0ro 3Taxa, HAaUMHasl CO BTOPOTO, AOTYCKAETCsI TPUHUMATD 3 M.
Jns oToeIbHBIX MHOTO3TaXHBIX 3IaHMI, a TaKXe T'PYNI 3MaHUIA,
PacroJIOXKEHHBIX B TMTOBBILIEHHBIX MECTaX, MPEAYCMAaTPUBAIOT MECT-
Hble YCTAaHOBKM noakayku. CBOOOMHBIH HAMOp y BOOOPa3OOPHBIX
KOJIOHOK JI0JIXXEeH ObITh He MeHee 10 M.

B HapyXHOIf ceTH NMPOU3BOACTBEHHBIX BOOONIPOBOIOB CBOOOIHBIH
Harop NMPUHUMAIOT MO0 TEXHUUYECKUM XapaKTepUCTHKaM 00opymoBa-
Hust. CBOOOIHEII HAMOpP B CETU XO39ICTBEHHO-ITUTHEBOTO BOIOIPOBO-
J1a y moTpebuTeNnst He JOJKeH IpeBbIaTh 60 M, B IPOTMBHOM CITydae
IJIS1 OTOEJBHBIX PallOHOB WIM 3JaHUN MPEIyCMaTPUBAIOT YCTAHOBKY
PETYJATOPOB NABJIEHUST WJIK 30HUPOBAHUE CUCTEMBI BOIOCHAOXEHMS.

IIpu pabote BomomnmpoBoAa BO BCEX TOYKAX CETH HNOJXKEH OBITh
obecrnieyeH CBOOOIHBIIM HAMoOp He MeHee HOPMATHUBHOTO.

CBoOOmHbIE HATIOPHI B JIIOOOH TOYKE CETH OMPENEINSIOT KaK pa3-
HOCTb OTMETOK TIh€30METPUYECKUX JIMHUM U MTOBEPXHOCTHU 3EMITH.
TIbe30MeTpHUUECKUE OTMETKM IS BCEX PACYETHBIX CJiyyaeB (TP XO-
3MCTBEHHO-TTUTHEBOM BOAOIOTPEOJEHUM, TIPU TTOXape U Ap.) BbI-
YUCNSIOT UCXOAS 13 obecrnieyeHUsT HOPMAaTUBHOTO CBOOOIHOTO Ha-
rnopa B AUKTYIOILLIEH TOYKE.

Ilpu onpeneneHUU NMbe30OMETPUYECKUX OTMETOK 3aJal0TCs T0-
JIOXEHUEM JUKTYIOlIei TOUKH, T. €. TOYKU, MMelollieit MUHUMAaJTb-
HBII1 cBOOOMHBIN Harmop. OGBIYHO AUKTYIOLIAS TOYKA pacIoloxXe-
Ha B HauboJiee HEOJIaroMpUSITHBIX YCJIOBUSX KaK B OTHOUIEHUU
reoe3n4eCcKuX OTMETOK (BBICOKHE T€0Je3UYEeCKNE OTMETKHN), TaK
U B OTHOLUEHUU YHAJIEHHOCTH OT UCTOYHUKA MUTAHUS (T. €. CyM-
Ma MoTepb HANopa OT UCTOYHUKA NMUTAHUS 10 JUKTYIOUIEH TOYKH
Oynetr Haubonpiiast). B nukrTylouleil Toyke 3agaloTCsT HAarlOpoOM,
PaBHBIM HOPMATUBHOMY.
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Ecnu B Kakoit-1100 TOYKE CETH HArop OKaXeTCst MEHbLIe HopMa-
TUBHOTO, TO TIOJIOXEHUE OUKTYIOLIEH TOYKHU 3a1aHO HeBepHO. B 3TOoM
cJTydae HaxonsIT TOYKY, UMEIOIIYI0 HAUMEHBIIINIT CBOOOIHBINM HArop,
1 ee IPUHUMAIOT 3a JUKTYIONIYIO, a pacyeT HarmopoB B CETH TTOBTOPSTIOT.

Pacuer cucteMbl BomocHaOXeHUsT Ha paboTy BO BpeMs ToXapa
MPOM3BOMAT B IMPEANOJOXEHUN €ro BO3HUKHOBEHHUSI B Haubosee
BBICOKUX U YIAJIEHHBIX OT UICTOUHUKOB TTUTAHUS TOYKAX TEPPUTO-
puu, o6cayxuBaeMoit BonornpoBogoM. [1o criocoby TylieHus rmoxa-
pa BOAOIPOBOMABI OBIBAIOT BBICOKOTO U HU3KOTO HAaBJICHMUSI.

Kak npaBuio, nmpu NpoeKTUPOBAHUU CUCTEM BOHOCHAOXEHUSA
cJeAyeT MPUHUMATh MTPOTUBOIOXAPHEIN BOAOMPOBOJ HU3KOIO JaB-
JIEHUST, 32 UCKITIOUEHHEM HeOOJIBIIMX HAaCeJIEeHHBIX ITYHKTOB (MeHee
5 TBHIC. YeJIoBeK). YCTPOMCTBO MPOTUBOIIOXAPHOTO BOAOIPOBOIAA
BBICOKOTO JIaBJIEHUS IOJIKHO OBITh 9KOHOMHYECKH 0OOCHOBAHO.

B BomonpoBoaax HU3KOTO JaBJIEHUS ITOBBIILIEHUE HAMOPa MPOU3BO-
JIUTCS JINIIL HA BpeMsl TylIeHUs TToxXapa. Heob6xonmMoe moBbIlIeHNE
Haropa Co3[aeTcsl MEPEABUXXHBIMU MOXapHBIMU HacocaMu, KOTOpBIC
MOABO3ATCA K MECTY Moxapa M 3a0MpaioT BOAY W3 BOOOTMPOBOMHOM
cetu yepe3 yauuHble TuapaHThl. CornacHo CHuIT 2.04.02-84* Hanop
B JTII000# TOYKE CETH MTPOTHUBOMOXAaPHOTO BOAOTIPOBOJA HU3KOTO JaB-
JIEHUSI Ha YPOBHE MOBEPXHOCTH 3€MJIM TIPU TTOXAPOTYILIEHUH JOJIKEH
6b1Th He MeHee 10 M. Takoit Harmop HEOOXOIMM TS TTPEIOTBPaIeHUST
BO3MOXHOCTH 00pa30BaHMs B CETU MPH OTOOPE BOMBI MOKAPHBIMU Ha-
cocaMU BaKyyMa, UTo, B CBOIO OUepelib, MOXET BBI3bIBATh MPOHUKHO-
BEHME B CETh Yepe3 HETIOTHOCTH CTHIKOB IMOYBEHHO Boabl. Kpome
TOT0, HEKOTOPBIH 3amac AaBJieHUsI B CETU TpeOyeTcs st paboThl Mo-
XapHBIX aBTOHACOCOB C LIEJIbIO TTPEOIOJIeHUsT 3HAYUTENIbHBIX COTIPO-
TUBJIEHUIT BO BCACHIBAIOIIMX JIMHUSIX HACOCOB.

CucreMa noxapoTyLIEHHUST BBICOKOTO JIaBjieHUsI (OOBIYHO NPUHU-
MaeTCsl Ha TTPOMBILIJIEHHBIX 00BEKTax) MpeaycMaTpuBaeT noaayvy
K MECTY IToXapa YCTaHOBJIEHHOTO HOpMaMM TOXapHOro pacxoza
BOJBI U TIOBBIIIEHHUE IaBJI€HUS] B BOAOTIPOBOIHOM CETH 10 BEJIUYU-
HBI, JOCTATOYHOM JIJISI CO3IaHMST TTOXKAPHBIX CTPYit HEMOCPEACTBEH-
HO OT ruapaHToB. CBOGOIHBIN HAlOp B 3TOM ciyyae JOJIKeH obec-
MeYUBATh BHICOTY KOMITAKTHOUW CTpyH! He MeHee 10 M MpU MOJTHOM
ITOXapHOM pacxoie BOIbI U PACIOJIOXKEHUU CTBOJIa OpaHACTONTa Ha
YpOBHE HauBBICIIEN TOYKM CAMOTO BBICOKOTO 3IaHUS M Mojaue
BOJBI 10 TIOXApHBIM pyKaBaM JUIMHOM 120 M:

H,mox = H_+ 10 + Th~ H, + 28 (M),

rae H,, — BbICOTa 31aHus; h — MOTEPU Harmopa B PyKaBe M CTBOJIE
OGpaHacroifTa.
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B BOIOIpOBOJIE BEICOKOTO NaBJECHUSI CTallMOHAPHBIE TTOXAaPHBIE
Hacochl 000pYAYIOT aBTOMATUKOI, obecreynBalolleit myck HacoCOB
He TI03IHEee YeM uepe3 5 MUH T10cJie MoJayu CUTHAMa O BO3SHUKHO-
BEHUH T1oXapa. TpyObl CETH JOJKHBI OBITh BBIOPAHBI ¢ YUETOM T10-
BBILLIEHWS AaBJICHUS TIpU TIOXape.

MakcuMasbHbI CBOOOIHBII HAMOp B CETM 00BEAMHEHHOTO BO-
JIONPOBOJA HE IOJIKEH MPEBBILIATh 60 M.

BricoTy BOgOHanopHO# OaliHX ¥ HAMmop HacoCOB IJISl pa3jiny-
HBIX PEXMMOB BOAONOTPEOICHUS ONpPenesioT mo dopMyaM, Ipu-
BeIeHHBIM B pa3m. 2.4.

3.6. YcTpoiicTBO U 060pyanoBaHMe BOAONPOBOAHbIX
ceTemn

3.6.1. OOwume TpeGoBaHua Kk matepuany Tpyo.
Tunsbl Tpy6 U ux Bui6op

Bribop Matepuana Tpyd npenctaBisieT OTBETCTBEHHYIO 3aaady,
TaK KaK MX CTOUMOCTb B OTPOMHOI1 Mepe OMNpeAessieT 3aTpathl 0
BCelf cUCTeMe BOJOCHAOXEHUS B LIETIOM.

K tpyGoripoBogaM npeabsaBasitoT psia TpeboBaHuil. CTposiiuuecst
B HAcCTOsIlEE BPEMS CETU U BOMOBOIbI XapaKTEPU3YIOTCS 3HAYM-
TEJIbHBIMU 00BEMAMU U TPYAOEMKOCTbIO CTPOUTEIbHBIX U MOHTaX-
HBIX paboT, a TaKXXe CJIOXHOCTBIO MHXEHEPHBIX pemeHuit. [1oaTo-
My HeoOxonuma AafnpHeHIIass MHAYCTPUATU3ALUS CTPOUTEIbHBIX
M MOHTaXHBIX paboT, nMpeaycMaTpyBaloliast UCIOJb30BaHUE COOp-
HBIX KOHCTPYKLIMA, U3rOTaBIUBAaEMBbIX Ha 3aBOAAX U MOHTHUDPYEMBIX
Ha CTPOUTEJNIBHBIX TToWanKax. B Haubonbleit Mepe 3TUM TpeboBa-
HUSIM OTBEYAlOT TPYObl 3aBOJACKOTO U3rOTOBJIEHUSI, 0OecreunBao-
LIH1E JIETKOCTb, OBICTPOTY M HalJeXHOCTb MOHTaXa CTBHIKOBBIX CO-
€IMHEHUU U Y3JIOB.

B cucTeMax BomocHaOXeHMST TOJIKHBI TIPUMEHSIThCST TPYOBI, Ma-
TepUaIbl KOTOPBIX O€3BpEIHBI ISl 3MOPOBBS UeaoBeKa. TpyObl 10-
KHBI 00/1alaTh BBICOKUMU aHTUKOPPO3UOHHBIMU CBOMCTBAMMU MO
OTHOLLEHMIO K BO3AEHCTBUIO TPAHCNIOPTUPYEMOI BOABI, ITOA3EMHBIX
BOJl, TPYHTa, OJyXXIalomux TOKOB U T. M. IIpaBuiabHbBIM BEIOOD Ma-
TepUasia U MMOKPBITUS TPYO MPUMEHHUTENBHO K KOHKPETHBIM YCJIOBH-
SIM CTPOUTEJIBCTBA U OKCIUTyaTaUMHY MO3BOJISIET 3HAYNUTEIBHO YBEJIHU-
YUTh CPOK MX CIYXObI U CHU3WUTh 3KCIUTyaTALIMOHHBIE PACXOIbI.

[ITepoxoBaTOCTh BHYTPEHHEN MOBEPXHOCTU TPYO BIUSIET HA 3a-
TpaThl 3HEPTHU MO TPAHCMOPTUPOBAHUIO BOMbI. [103TOMY BHYTpEH-
HSISI TTIOBEPXHOCTDb AOJDKHA OBITh TJIAAKOI M He M3MEHSTHCS B MPO-
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1ecce SKCItyaTauuu. OTO 3aBUCHUT OT MPUMEHSIEMOTO MaTepuana,
TEXHOJIOTUM U3TOTOBJEHUSI, KadyecTBa TPAHCTIOPTUPYEMOM BOMIHI,
BHUIa BHYTPEHHETO TTOKPHITHUS.

HanexHocts paboTbl TpyOONmpoBOAa BO MHOTOM OTIpEEsSIETCS
MPaBWIBHBIM BBIOOPOM MPOYHOCTHBIX XapaKTEPUCTHUK U UX COOTBET-
CTBMEM BHEUIHWM M BHYTPEHHHUM Harpy3KaM, BO3IeHCTBYIOIIMM Ha
tpybomposon. KpoMe Toro, Tpyosl M MX COEMMHEHMST TOJDKHBI OCTa-
BaTbCs TePMETUYHBIMM B TIPOLIECCE BCETO Meproaa 3kcrutyaraunu. Ot
3TOro0 3aBUCAT 3KOHOMUYHOCTh W HANEXHOCTb CHUCTEMBI MMOAAYU
M pacripeieJIeHUs BOMBI, @ TAKKE €€ CAHUTAPHOE COCTOSTHUE.

Jnst cTpOUTENBCTBA HATIOPHBIX BOJAOBOMOB U CeTeil MPUMEHSIOT
CTaJIbHbIE, YYTYHHBIE, aCOECTOLIEMEHTHBIE, TJIACTMACCOBEBIE, XXeJTe-
300€TOHHBIE U ApYTUe TpyObl, Ui 6€3HANIOPHBIX — OGETOHHBIE TPY-
ObI, a TAKXKE OTKPBIThIE KaHaJbl U3 6€TOHA, Xene300eToHa WK 3eM-
JITHBIE C ONEXOOU AHA U OTKOCOB Pa3IMYHOTO THUTIA.

YyryHubie TpyObl Ut HATOPHBIX BOAOBONOB U CETeW TIPUMEHSIOT
JIByX TUTIOB: TPYOBl, U3TOTaBIMBAEMBIE U3 CEPOTO YyTyHa METOAaMU
LIEHTPOOEXKHOTO Y MOTYHENPEPHIBHOTO JIUThSI TMaMeTpoM 65—1000 MM
C pacTpyOHBIMM CTHIKOBHIMU COEAMHEHUSIMU, U TPYObI, M3roTaBJIMBa-
eMble quamerpaMu 100—300 MM CO CTBIKOBBIMH COEAWHEHUSAMH O,
pe3nHoBble MaHxXeThl. TpyOsl auameTpoM 65—300 MM BBIMTYCKAlOT
IUIMHOMK 2—6 M, a nuameTtpoMm 400 MM u Gosiee — mInHOI 5—10 M.
T'OCTr1 npegycMaTpuBaloT BBIITYCK TPYO Tpex kiaccoB — JIA, Au B,
OTJIMYAIOLIMXCS APYT OT JApyra TOJIINHON CTEHOK M, CJie0BaTeNIbHO,
BbLIEPKMBAIOIIMX Pa3IMYHOE JaB/ICHHUE.

Inst coenuHeHust TpyO B ITEPBOM CITy4yae UCIOIB3YIOT CMECh ache-
CTa, ileMeHTa ¥ BoIbl. B KauecTBe HAOMBKM MTPUMEHSIOT ITPOCMOJIEH-
HYI0 WIN OUTYMWHU3UPOBAHHYIO MEHBKOBYIO NMpsinb. KoHCTpyKuus
coerHeHMM 3TUX TpyO nmokasana Ha puc. 3.9. IIpu coenuHeHun 1u-
JIMHIPUYECKMIA KOHell TpyO / BBOAAT B pacTpy0O 2 yJIOXXEHHON TpyObl
TaK, 4TOOBI 3a30p MEXIY TJIaIKUM KOHLIOM M YTIOPHOI MOBEPXHOC-
ThIO pacTpyba coctasist 5—10 MM B 3aBUCUMOCTH OT AMaMeTpa Tpyo.
Ho Hayvana 3ae/IKh CTBIKOB TPYOBI LIEHTPYIOT. 3aTeM pacTpyOHYIO
LIENb YIUTOTHSIIOT MEeHBKOBOM NpsiAblo 3 AN obecreyeHUus BOJOHE-
TMPOHUIIAEMOCTH CTHIKOBOTO COEANHEHUSI.

Jnsa ynepxaHust TIpsiAA OT BbIAABIMBAHUS TMIPaBIUYECKHUM 1aB-
JICHHEM YCTpauBarT acbecTolleMeHTHBII 3aMoK 4. IIpu Heobxoau-
MOCTH 3aIIMThl acOGecTOoLlEMEHTa OT arpeCCHMBHOTO BO3NEHCTBUS
TPYHTa Y MOA3EMHBIX BOJ pacTPYOHYIO IIeJb Ha MIYOUHY 2—3 MM
3AMOIHAIOT M30JILUMet 5, COCTOAIEN U3 TPYHTOBOM KpackKu M Ma-
CTUKU. BHYTpeHHee UCTBITaTeIbHOE U paboyee maBJeHHe CMOHTH-
POBAHHOTO TPyOOTIpOBOAA Ha3HAYalOT B 3aBUCHMMOCTH OT KJjacca
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Tpy® M BHEUTHUX Harpy3ok. OHY He JOJIKHBI OBITH BBILIE COOTBET-
ctBeHHO 1,5 u 1 MIla. IIpu rinyouHe 3amoxeHus A0 4 M U AUaMeT-
pe Tpybomnposona no 300 MM, Kak TpaBWJIO, YKJIaAbIBAlOT TPYObI
kiacca JIA. TIpy BbINMOJTHEHUUW COSIMHEHUS TPYO yKa3aHHBIM CITO-
cob0OM, HECMOTpPS Ha €TO MPOCTOTY U JUTUTEIbHOCTb MPUMEHEHMS,
He 006eCrneYnBaeTCsl pABHOMPOYHOCTb CTHIKOBOTO COEIMHEHHUS C OC-
HOBHBIM MaTepHasioM Tpyo, TpeOyIOoTCS OOJbIIINE 3aTPaThl BDEMEHH,
He TTOJTHOCTBIO HUCIOJIB3YIOTCSI TPOYHOCTHBIE XapaKTEpPUCTUKU Cca-
MUX TPYO; KpOME TOTO, 3TOT CITOCOO HE MEXaHU3UPOBAH.
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Puc. 3.9. PacTpybHoe coeauHeHHe YYTyHHBIX TPYO € YMJIOTHEHHSAMH
MEeHbKOBOW MPAAbIO

CTBIKOBBIE COCIUHEHUS Ha PE3HMHOBBIX YIUIOTHUTENSIX THUOKUE,
o0ecrneynBaloT paBHOIIPOYHOCTD C TPYOOil, TepMETUYHOCTD TPYDO-
MPOBOJia TIPY OCEBOM CMEIIEHUH 10 15 MM ¥ yriioBo#t nedopMaiinm
no 3—4 rpan. MoHTaxX CTHIKOBBIX COEIWHEHMI MeXaHM3UPOBaH,
BCJIEJICTBUE YETO COKpaHiaeTCsl TPYAOEMKOCTb ¥ TapaHTUPYETCS BBI-
COKOE KauyecTBO pPalboT.

Beuny paBHONMPOYHOCTH CTHIKOBOTO COEAMHEHMS C TPyOOi Mak-
CUMaJIbHBIE 3HAYEHUST UCTIBITATEIBHBIX M pabouYuX JaBIeHUI MOTYT
OBbITh DOJiee BHICOKMMU TI0 CPABHEHUIO C UX 3HAUYEHUSIMU IJIL TPYO
CO CTHIKOBBIMM COCIUHEHUSMH TOJ 3a4eKaHKY. DTH JaBJIEHUS CO-
OTBETCTBEHHO paBHHI 1,75—2,8 u 0,95—2 MIla B 3aBUCUMOCTH OT
kiacca Tpy6. KOHCTpyKIMSI 3TOrO CTBIKOBOTO COeANMHEHUS TPUBE-
neHa Ha puc. 3.10. B pactpybe TpyObl 2 uMeeTCs1 BHYTPEHHU I KOJIb-
LIEBOW IMa3, B KOTOPBIi 3aKagbIBaeTcsl rpebeHb Pe3MHOBO MaHXe-
Thl 3. ['epMeTHU3aLIMsT CThIKA 00eCIeUNBAETCS 3a CUET 00XKATHS Cpel-
HEW 4acTU MaHXeThl MTPU MOHTAXe W CAMOYITJIOTHEHUS MaHXeThl
TPY THAPABIUYECKOM JaBJIeHUU. MaHXeThl H3roTaBIMBAIOT U3 pe-
3UHBI, HE coaepxalleil BpeOHBIX BELIECTB, BJHUSIOUINX Ha BKYC,
LIBET M 3amnax BoJbl. MOHTaX Tpyb NMpOU3BOAST CJIEAYIOIIUM 0Opa-
30M. B KoJblLeBOit 1Ma3 pacTpyba BKJIAObIBAIOT YITJIOTHUTEIbHYIO
MaHxeTy. HapyXHBbIiT KOHel HMJIMHAPUYECKON YacTH I MOHTHUDY-
eMolt TpyObl cMa3bIBalOT TpapUTHO-TIIMLIEPUHOBOM cMa3Koil. 3aTteM
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KOHELl MOHTHUPYEMOI TPYOBI C MOMOILBIO CIIELUAIBHOTO MOHTaXHO-
ro yCTpOMCTBa BBOISIT B pacTpyb YI0XEHHOM TPYOHI.

Puc. 3.10. PacTpyOHoe coeanHeHHe YYTYHHBIX TPYO HAa Pe3HHOBBIX
YIUIOTHHTENAX

BononpoBomHbIe ceTH U3 YYTYHHBIX TPYO MOHTHUPYIOT C MCITOJb-
30BaHUEM YYTYHHBIX (pacoHHBIX yacTeit (nmo 'OCT 5525-88) pas-
JIMYHOM popMbl ¢ pacTpybamu U (pyiaHuamMu. OHU TTO3BOJISIOT U3MeE-
HSTh HampaBJieHUe JIMHUI KaK B TOPU3OHTAIILHOM, TaK U B BEPTH-
KaJIbHOM TToCcKOCTU. C MX MOMOILbIO Ha BOMOIPOBOIHBIX JIMHUSIX
YCTaHaBJAMWBAIOT HEOOXOOUMYIO apMaTypy M YCTPauBalOT OTBETBIIE-
Husl. IIpy OTCYTCTBUM YYTYHHBIX (PACOHHBIX YacTell MPUMEHSIOT He-
CTaHIapTHBIE CTaJIbHBIE CBapHbIe (paCOHHBIE YACTH.

HenoctaTtkoM TpyO, BBIMYCKaeMBIX M3 CEPOTO YYTyHa, SIBISIETCS
OTHOCUTEJILHO TJIOXO€ COTPOTUBJIEHNE UX JMHAMUYECKHUM Harpys-
KaM. 3HAYUTEIHLHO OOMBIIYIO 001aCTh MPUMEHEHUS UMEIOT BBICOKO-
TMIPOYHBbIE TPYOBI U3 YyryHa ¢ mapoBUAHBIM rpadputom (TY 14-3-
154-23-90), BrimepXuUBalore OOMbIINE HATPY3KU U UMEIONIUE JTyY-
1IMe TIaCTUYECKUE CBOMCTBA. Pa3pylreHue 4yryHHBIX TPYO MOXET
MIPUBOAUTH K OCJIOXHEHUAM TPU TUKBUIALUUU aBapuili U OOJBUINM
norepsaM Boasl. KpoMe Toro, o6yacte MpUMEHEHUS 3THX TpyO orpa-
HUYUBAETCA OOTTYCTUMBIMU BHYTPEHHUMM HaBJIeHUSIMU. UyryHHBIE
TpYOBbl BECbMa METAJUIOEMKH TI0 CPABHEHUIO CO CTaJIbHBIMU.

Cranbhbie TPyObl BBINYCKAIOT B IIMPOKOM JWana3oHe NUaMeT-
pOB, TOJIINH CTEHOK, MAapOK CTAJIM U Pa3JIMYHBIX KJIACCOB TOUHOC-
™. OHM 006J1a1aI0T BHICOKOM NTPOYHOCTBIO, OTHOCUTEIBHO HEOOJb-
IO Maccoi, MIaCTUYHOCTBIO Y MIPUMEHSIOTCS NMPU UHAYCTPpUAJb-
HOM MoHTaxe. HemocraTkaMu CTalbHBIX TpYyO SIBIASIIOTCS
TOABEPKEHHOCTh KOPPO3UM U 3apaCTaHUI0, MEHBILIUI CPOK CITY>XOBI
TI0 CPaBHEHHUIO CO CPOKOM CJIYKOBbI HEMETANTHYECKUX TPYD, BOo3pa-
CTaHWe TUIPABJINYECKOTO COMPOTUBJIEHUS B MPOLIECCE IKCILTyaTa-
LINK, €CJTU HE MPEeAYCMaTPUBAIOTCSI COOTBETCTBYIOIIUE MEPHI.

M3-3a He0OXOOUMOCTH 3KOHOMUM MeTajijia TpUMEHEHHEe CTallb-
HBIX TPYD cTporo orpaHuymBaeTcs. JJIsl CTAIbHBIX HapYXHBIX TPY-
OOTPOBOJOB CUCTEM BOJOCHAOXEHUSI TIPUMEHSIOT CBapHbie TPYObI
Iuametpom 10 1400 MM cienyroliuX BUIOB:
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npssMowroBHbie o F'OCT 10704-91*, TOCT 10706-76* u TOCT
10705-80;

crimpanbHo-110BHBIE IO TOCT 8696-74%;

CIUPaIbHO-IIIOBHBIE TOHKOCTEHHBIE Mo TY 102-39-84;

BoporasonposonHbie o T'OCT 3262-75*.

ITpnMeHeHHe OeCLIOBHBIX CTAIBHBIX TPYO LiesiecooOpa3Ho B CIIy-
Yyae, ecJIM pacyeTOM Ha MPOYHOCTh YCTAHOBJIEHA HEBO3MOXHOCTD
WCTIOJIb30BAHUST CBAPHBIX TPYO.

CBapHble TpYObl U3TOTABIMBAIOT U3 Pa3IUYHBIX CTaleil, OTIU-
YaloLUIMXCI XUMUUECKUM COCTABOM M MEXaHUYECKHUMMU CBOWCTBA-
MH. DTH KayecTBa CTajJM PErIaMeHTUPYIOTCST CIAEAYIOIIMMHU CTaH-
napTaMu;

T'OCT 380-88* — Ha yriaepoaucTyio cTajib OOBIKHOBEHHOTrO Ka-
YyeCcTBa, NPUMEHAEMYIO IJII M3TOTOBJICHUSI IPSIMOIIOBHBIX, CITHU-
paJIbHO-TIOBHEIX M BOJOTa30MPOBOIHBIX TPYO;

T'OCT 19281-89 — Ha HU3KOJIETUPOBAHHYIO BHICOKOKAYECTBEH-
HYIO TOJICTOJTUCTOBYIO U IIMPOKOIOJIOCHYIO CTajlb, IPUMEHSIEMYIO
st uarorosiaeHust npsamouoBHeix (TOCT 10706-76*) u cnimpains-
Ho-wmoBHBIX (TOCT 8696-74*) TpyO.

Haun6Gosnee MIMpoKO MPUMEHSIIOTCSI TPYOBI U3 YTJIEPOAMCTBIX CTa-
Jieit 0OBIKHOBEHHOTO KauyecTBa KaK HanboJiee HelieBble ¥ MeHee Jie-
¢uuuTHbIe. TpyObl U3 HU3KOJETMPOBAaHHBIX BHICOKOKAYE€CTBEHHBIX
cTajieif TIpUMEHSIOT TPY CTPOUTENILCTBE M BKCIUTyaTallMK TPyOOmpo-
BOJIOB B YCJIOBMSIX HM3KHUX TeMIlepaTyp, npubausureabHo 20 °C
1 HUXE, a TaKXe TIpHU 0osiee BBICOKUX TeMIlepaTypax, eciii obecre-
YUBAETCS YKOHOMMS CTajii B Pe3yJIbTaTe MCIIOJb30BaHUS TPYyO
C MEHBUIUMU TOJUIMHAMU CTEHOK, YeM Yy TpyO M3 yIIepPOIMCTHIX
crajieii OOBIKHOBEHHOTO KauyecTBa.

B cooTBETCTBMY ¢ MPOYHOCTHBIMM pacyeTaMM AUAMETPHI TPyO
d, B cMCTeMaX BOLOCHAOXEHMUS 3aBUCST OT TOJLUNHBI CTEHKH

S, MM vvvveeeeenennnns 2,8—4 4-10 6—16
400 500—-1000 >1000

TpyObl BBITTYCKAIOT Pa3JIMYHBIX TPYIIT C TApaHTHEN KaK BCEX, TaK
M OTAEJbHBIX XapaKTePUCTHK: MEXaHUYECKHUX CBOMCTB, XUMHUYECKO-
ro cocraBa, UCTIBITATEJILHOTO JIaBjaeHUs1. KpoMe Toro, Tpyobl, MMe-
IOIM€ OAMHAKOBBIE TapaHTUPOBAHHbBIE MEXAHUYECKHE XapaKTEpHC-
THUKH, MOTYT OBbITb M3TOTOBJIEHBI U3 CTaJieil, MOJYYEHHBIX pa3iInuy-
HBIMHU cIiocobaMHu.

Bri60op Mapku cTajiy MPOU3BOAST IT0 HOPMHUPYEMBIM CTaHAapTa-
MU T10Ka3aTejIsIM CTaIu U MEXaHWYEeCKHUM CBOMCTBaM, a IIPH X OT-
CYTCTBUU — TIO 3HAYEHUIO TapaHTUPYEMOTO MCIBITATEIBHOTO TH-
DPaBJIMYECKOTO JaBJIEHUS TPYOBI.
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Tpy6sl U3 yriIepoaucToil 06EIKHOBEHHOTO KadyecTBa KMITALIEH
cranu (KIT) xapakTepu3yroTcst XJ1afHOJIOMKOCTbIO, B CBSI3U C YEM UX
HE CJIeAyeT MTPUMEHSTD MPU CTPOUTENBCTBE U SKCIUTyaTallMK TpyOo-
MPOBOIOB B YCIOBUSX HU3KUX TeMrtepatyp (MuHyc 10—20 °C).

Tpy6s1 u3 nonycnokoitHoii (ITC) u criokoiinoi (CIT) cranu o6-
JIaaloT MEHBUIEH CKJIIOHHOCTBIO K XJIAMHOJOMKOCTH, MTO3TOMY UX
MPUMEHSIOT TIPY CTPOUTENBCTBE U AKCIUTyaTaUMU B YCIIOBUSIX OoJiee
HU3KHUX TEMIIEPATyp.

TpyO6bl U3 HU3KOJIETHPOBAHHBIX CTaJIel 1ieieco00pa3HO NpuMe-
HSIThb, KOTAA B MEPUOM CTPOUTENBCTBA Y IKCIUTyaTallUU CTEHKH TPYyO
MOTYT OXJIAMUTBLCS 1O BeCbMa HU3KHUX Temrepatryp (Munyc 20 °C
Y HUXe).

TpyObl U3 HEPXKABEIOIIEH CTATU UCTIONB3YIOT B pEareHTHOM XO-
35TCTBE JIS1 TPAHCTIOPTUPOBAHUS arpECCUBHBIX PacTBOpOB. [ Bo-
Jo3abopa NMoA3eMHBIX BOJ MPUTOAHBI OeCLIOBHbIE OOCaaHbBIE U OY-
PUJIBHBIE TPYOHI.

BBuay TOro 4To OCHOBHBIM CIIOCOOOM COEOMHEHUS CTabHBIX
TpyO SIBNIETCS1 CBapKa, HEOOXOMMMO YYUTHIBATh UX CBAPUBAEMOCTD,
KOTOpasi yXyAlIaeTcsl ¢ MOBBILUEHUEM colepXaHus yraepona. I1pu
. MOHTaXe y3JI0B TpyOOTIPOBOAOB YIOTPEOSIOT THYTHIE, ILITAMIIO-
CBapHbIE M CBAPHBIE CTAJIbHbIE (PACOHHBIE YAaCTU, NTPUBAPUBAEMBIE
K TpyOam.

Cpok cnyX0bl MeTaJUIMYECKUX TPYyOOINpPOBOMOB, HAAEXHOCTH
¥ 3(pPEKTUBHOCTb MX 3KCIUTyaTallUM OMPENESIIOTCSI B OCHOBHOM
CTEIEeHbIO0 3aIIUTHl METAJIJIa OT KOPpOo3uUu. BHYTpeHHssT KOppo3us
BCJIEICTBHME POCTa BHICTYIIOB IIIEPOXOBATOCTH TIPUBOAMUT K PE3KOMY
CHMXXEHHUIO TIPOITYCKHOM CTTIOCOOHOCTU TpYOOIIPOBOIOB, YTO, B CBOIO
ouepelb, MPUBOIUT K COKPAILIEHUIO CPOKa CITYKObI, 3HAYUTEITBHBIM
3aTpaTaM Ha PEMOHT, TMEPEKIAAKy U MPOKIAAKY AOTOJTHUTENbHBIX
JIMHW, TIepepacxoly 3J1€KTPO3HEPTUH.

CylecTBYIOT ABa METOAA 3aLIUTHl METALIMYECKUX TPYO OT KOp-
PO3WH: MAaCCUBHBINA U aKTUBHBIN. K 1MacCHBHOMY METOAY OTHOCHT-
Cs M3OJISILIUST HAPYXXHOW WJIM BHYTPEHHEHN MOBEPXHOCTU TPYO MIIM
TOKpHITHE TPYO CMeUHaIbHBIMM 000JI0OYKaMH, K aKTUBHOMY —
9JIeKTpUYecKas 3alluTa.

YyryHHbIe TpYObI Ha 3aBOJAaX MOKPBHIBAIOT CIEUMATbHBIMUA aHTU-
KOPPO3UOHHBIMU MacTUKaMH, KOTOpHIE B TeUEHUE HEKOTOPOTO Bpe-
MEHHU 00eCTIeYMBAIOT 3aILUUTY OT KOPPO3UHU.

AHTUKOPPO3UOHHYIO 3alIUTY CTAJbHBIX TPYO BBITIOJHSIOT Nepen
WY B TIPOLIECCE MX YKJIAAKHU. I HApY>XXHOUN U30JISLUN UCTIONb3Y-
0T OUTYMHO-MHWHEpPaJIbHbIE, OUTYMHO-TIOJIMMEPHBIE, TTOJIUMEPHBIE,
STUJIEHOBBIE U APYTHUE MTOKPHITHUS.
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B MHMpOBOIi NTPaKTUKE CTPOUTEIBCTBA METAJUTMYECKUX BOAOTIPOBO-
JIOB TMOJIYYMJIM PaclipoOCTpaHeHWE BHYTPEHHHE TTIOKPHITHSI HA OCHOBE
uemeHTa. OHY MOTYT HAHOCUTBCS KakK Ha HOBbIE TPYOBI, TaK W Ha
TPyObl, HAXONAIIMECS B IUTUTENbHOM dKcruTyaTtaiiuu. CylecTByeT He-
CKOJIBKO CITOCOOOB HaHeCeHUs TMOKPBITUI Ha HOBbie TpyObl. Hau-
BoJIblllee pacrpoCcTpaHEHHE UMEET METOJ LIeHTPUDYTHPOBAHUSI.

CpelcTBOM 3allMTHI JeHCTBYIOLIMX TPYOOTIPOBOIOB OT KOPPO3UHU
SABJIIETCSA OYMCTKA BHYTPEHHE! MOBEPXHOCTH M HAaHECEHUE aHTH-
KOPPO3UOHHBIX MTOKPHITHIA. ITpormycKHast CHOCOOHOCTH TPYyGOITPOBO-
JIOB TIOCJIE TIPOUUCTKHU cocTamisieT 95—97 % mnepBoHauanbHOU. s
HaHECEHUsT TTIOKPBLITMI TaKXe CYIIECTBYeT HECKOJBKO CIOCOOOB
B 3aBUCHMOCTH OT AuaMeTpa TpyOONpoBOIOB.

Jnst co3naHust Ha BHYTPEHHENW MOBEPXHOCTUA TPYO MOTUMEDPHBIX
TIOKPBITUI TIPH BBHITIOJHEHUW PEMOHTHO-BOCCTAHOBUTENBHBIX paboT
NPUMEHSETCST METOJ NMPOTACKMUBAHUS BHYTPU IKCILIyaTHPYEMBIX
TpyOOTIPOBOAOB TUIETENH M3 MOJMMEPHBIX TPYO.

III1MpoKO UCTIONB3YIOTCS JIAKOKPACOUHBIE TIOKPHITHS, 06eceyn-
BalOILIKME MTPOCTOTY TEXHOJNIOIMYECKOTO Mpoliecca, BHICOKYIO WHIYC-
TPUAIM3ALUIO U CPABHUTEIBHO HU3KYIO CTOUMOCTb.

3aniuTa BHYTPEHHENW MOBEPXHOCTH TPYO MOXET OBITh 0Oecneye-
Ha U METOJaMM CTaOUIM3aMOHHOW 06paboTKU BOMIBI.

K akTUBHBIM MeTOaM 3alIUTHl METAUIMYECKUX TPYOOTIPOBONOB
OT KOPPO3WM OTHOCUTCSI KaTOAHas 3allliTa, KOTopas OCHOBaHA Ha
3JIEKTPOXUMUUECKOW TeopuMu Koppo3uu. M3-3a He3HAYMTETBHBIX
3aTpaT BJIEKTPOIHEPTUU 3TOT BUJ 3aILUTHI LieJecoobpa3eH Kak [I0-
NOJHUTENbHast Mepa. K TOMOJHUTENBHBIM METOaM OTHOCUTCS TaK-
Xe Croco0 HaHECEHUST IMHKOBOTO MOKPHITUS.

TpyGornpoBoabl, yIOXKEHHBIE BIOIb 3EKTPUMUIIMPOBAHHBIX JI0-
por, MoJBepraiTcsa AeiCTBUI0 OnyxXnaoimux TokoB. [Tog ux Baus-
HUEM TIPOUCXOAUT pa3pylieHue MOBEPXHOCTH TpyO. 3ammTa Tpyo oT
VX IEUCTBUS COCTOUT B MPEAOTBPAIIEHUH 0Opa30BaHUSA 3THX TOKOB
MyTEM CIeUUaJIbHOTO 000pPYIOBaHUS PEbCOBBIX IMYTEil 3MEKTPO-
TpaHCIopTa.

XKenezoberonnsie TPyObl 00/1a1a10T KOPPO3UOHHOMN YCTOMYUBOC-
ThIO, SIBJISTIOTCST MU3JICKTPUKAMHU, CTIOCOOHBI COXPAHSATh B YCJIOBUAX
9KCIUTyaTallMK TAAIKYI0 MOBEPXHOCTh, UMEIOT MAJIyI0 METAJNIOEM-
KOCTb U GOJIBIIYIO IOJTOBEYHOCTh. HenocTaTKoM ux siBasieTcst 60Jib-
mas Macca.

HamnopHblie Xene306eToHHbIe TpYObl, U3rOTaBJIMBaeMble METOAA-
mu BubporunpornpeccoBanust (FTOCT 12586.0-83 u TOCT 12586.1-
83) u uentpucdyruposanus (F'OCT 16953-78), umelor rubKoe pac-
TpyOHOE CTBIKOBOE coenuHeHue. ITocienHue B HacTosllee Bpemsi
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CHSATBI C TIPOU3BOACTBA. ['€PMETUYHOCTH CTBIKOBOTO COEIWHEHMUS
obecrieunuBaeTcss INMpUMEHEHWEM pPE3WHOBOTO YIUIOTHUTEIBLHOTO
KOJIBIIA KpYyTJIOoTO ceueHus. KOHCTpyKIMsT pacTpyGHOro COeAMHEH U
BUOPOTHAPONIPECCOBAHHBIX TPYO MpeacTaBieHa Ha puc. 3.11, a ueH-
TprdyrupoBaHHLIX — Ha puc. 3.12. KOHCTPYKLIMU CTHIKOBBIX CO-
eIWHEHU pacCUMTAHbl Ha BO3MOXHBIE YTJIOBBIE AedopMauu Tpyo
B coeiuHeHUU okono 0,75—1 rpan.

q "N
‘.‘\‘\.\\‘\\ NN

Puc. 3.11. CTbiKoBOE CcOequHEHHE XKejie300eTOHHBIX NMPeaBAPHTEILHO
HANpsKeHHBIX TPYO, H3rOTOBJIEHHBIX METOAOM BHOPOrHIPONpPECCOBAHMSA:
1 — pactpy0; 2 — HanpsiKeHHas ClUpajibHasi apMatypa; 3 — pe3uHoBoe

KOJIbLIO; 4 — BTYJIOYHBII KOHELl TPYObl

5

Puc. 3.12. CtbikoBO€ coeauHeHHEe PACTPYOHBIX Kejie300eTOHHbIX
npeBapyUTe/IbHO HANPSXKEHHbIX TPYO, H3rOTOBJIEHHbIX METOIOM
HEHTPU(DYTHPOBAHUSA:

1 — pactpy0; 2 — BTYJIOUHBIM KOHell TPYObl; 3 — pe3UHOBOE KOJblIO; 4 —
YHOPHbIA OypTHUK; 5 — 3alMTHBIN cJioi GeToHa

MoHTax TpyObl HQUMHAIOT C TOTO, YTO Ha €€ BTYJIOYHBIH KOHEI[
HaZeBalOT PE3UHOBOE KOJIBLIO. 3aTeEM 3TY TPYOy KpaHOM WJIU TpyDbO-
YKJIQAYMKOM OMYCKalOT B TPAaHIIECID U LEHTPUPYIOT OTHOCUTEJIBHO
pacTtpy6a yyioxeHHOH TpyObl. JanbHeHIINIT MOHTaX 3aKJIIOYaeTCs
BO BBEJ€HUHU BTYJIOYHOTO KOHILIA YKJaabIBaeMOi TpyObl B pacTpyo
YJIOXXEHHOW C OMHOBPEMEHHBIM 3aKaTbIBAHUEM PE3UHOBOTO KOJIblIA
B pacTpyOHy10 1eJib. MOHTaX OCYLIECTBJISIETCSI ¢ TIOMOIIbIO pa3-
JIMYHBIX MEXaHU3MOB ¥ MPUCIIOCODJIEHUIA.

CopTaMeHTOM ITpeIyCMOTPEHO U3TOTOBJIEHUE TPYD IHMaMETPOM
ot 500 nmo 1600 MM. B 3aBUCHMOCTHU OT pacYeETHOTO BHYTPEHHETO
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IaBJeHUST B TPyOOMpoBoae TPyOHRI Moapasnensiorcsl Ha TpPU KJacca
npouHocTu. TpyOsl I Knacca mpenHasHaueHb! O [IPOKJIAAKU TPY-
GOTPOBOIOB C PAaCUETHLIM BHYTPeHHUM nasieHueM 1,5 MITa, IT —
1,0 MIla u III knacca — 0,5 MIla. Ha 3aBome TpyOBl noasepraior
UCTIBITAHUAM Ha BONOHENpPOHHWUaeMocTh aAasieHueM 0,6—1,8 MIla
B 3aBUCHMOCTH OT KJIacca.

TpyOonpoBoABI BCEX KJIACCOB B COOTBETCTBUM C TPEOOBAHUSIMU
I'OCToB nomKHBl YKIAObIBaThCA Ha MIyOUHY 2—4 M 10 Bepxa Tpy-
OBl B 3aBUCUMOCTHU OT TPYHTOBBIX YCJIOBHIi, BDEMEHHOMN Harpysku
Ha MTOBEPXHOCTh 3eMJIH, cocoba OMmUpaHust HAa OCHOBaHHE U CTElle-
HU YIJIOTHEHUST 3aCHITIKH.

Kak moka3ssIBalOT pacyeThl, Xejie300eTOHHbIE TPYOBI BCeX MHa-
METPOB MOXHO YKJIa[IBIBaTh Ha TJIyOMHY IO 5 M 10 Bepxa TpyOBl Ha
MJIOCKOE OCHOBaHHWE U3 MEJKHUX TMEeCYaHbIX TPYHTOB MPH HOPMaJb-
HOI CTeNeHU YIUJIOTHEHUS T1a3yX U pacyeTHOM BHYTPEHHEM JAaBjie-
Huu o 1,0 MIla. Ansg yknagku Tpyo ¢ 60jiee BBICOKUM BHYTPEH-
HUM JaBJieHHEM TpebyeTcs CripoduIMpoBaHHOE TPYHTOBOE OCHOBA-
HUE MoJ, BBIKPYXKY C yrjoMm oxBata 90—120 rpax n1u6o 6eToHHOE
UK XeJ1e300eTOHHOE OCHOBaHUE.

Cy1ecTByeT JOKYMEHTALIMA Ha U3TOTOBJIEHUE XeJe306€TOHHBIX
HaITOpHBIX TPYO CO CTANBHBIM IMJIMHAPOM Ha aasieHue no 1,0 MIla.
XKene3006eToHHBIE TPYOBI MOTYT ITOBEPTaThCS KOPPO3IUU, €CIN OHU
YJIOXKEHBI B arpeCCUBHBIX IPYHTAaxX, I€ BO3MOXHO BJIUSHUE MPOU3-
BOACTBEHHBIX CTOYHBIX BOJ U CUJILHOMWHEPAITU30BAHHBIX arpeCcCUB-
HBIX MOA3EMHBIX BOJA. B 3TOM cilyyae HapyXHYIO IOBEPXHOCTb TPYO
TTOKPHIBAIOT OUTYMOM WJIN Ky30acc-JIakoM.

s coequHEHUsT XeNe300eTOHHBIX TpYO ¢ TpyOaMu M3 ApYTUX
MaTepHaJIOB MPUMEHSIIOT CTAIbHBIE CBApHBIE BCTAaBKU.

AcOecToueMeHTHbIe TpyObl UMEIOT MaJIble MacCy M TeTUIONPOBOI -
HOCTb, IOCTaTOYHYI0 KOPPO3HOHHYIO CTOHKOCTb U SIBJSIIOTCS M-
3JIEKTpUKaMHU. Y HUX HeOOJIbIIOE TMIPABIMYECKOE COMPOTUBIIEHUE,
KOTOpO€ HE3HAYUTEJILHO MEHSETCH B Tpollecce 3KcryaTauuu. He-
006X0IMMO YYUTHIBATh BOBMOXHOCTh BHELIHEH KOPPO3UU ITUX TPYD
Mo BO3ACICTBUEM BELIECTB, pa3pyllialouIuX COEIUHEHUS, BXOAS-
1IMe B cocTaB acbecTolieMeHTa (TMIpaT OKNCH Kaiblivsi, KapOoHaT
KaJIbLYsl, CUJIUKAT KJIbLUSI, KapOoHAT MarHus u np.). Ilpu mpo-
KJagke TpyObonpoBOLOB B TPYHTax, arpeCCUBHBIX MO OTHOLIEHUIO
K acbecrouemenTy (pH rpyHTa Huxe 6), cieayeT ycTpauBaTh Tpo-
TUBOKOPPO3NOHHYIO 3aLIIUTY.

AcbecTolieMeHTHBIe TpYOBl Xpyrnku. IIpu ymapax B Matepuaie
TpyO TOSIBISIIOTCSI HAMPSIKEHUS, KOTOPBIE MOTYT ITPEBBIIIATh TOIY-
CTUMBbIE, M B CTEHKE TOSBJISIOTCS TPEUIMHBI, OOHAPYKUBAOLIAECS
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JIWIID TIPY TUAPABINYECKUX UCITBITAHUAX. ACOECTOLIEMEHTHBIE TPY-
6bI HEOOXOOUMO YKJIaAbIBaTh B HEHAPYIIEHHBIA TPYHT, YTOOBI HC-
KJTIOYUTD MPOCAIKY.

AcbecroueMeHTHbIe TpyOBI BointyckatoTcst o FOCT 539-80. Tpy-
65l TIOApa3menstoTcss Ha Jetwlpe Kiacca: BT 6 (paGouee naBneHue
0,6 MIla); BT 9 (0,9 MIla); BT 12 (1,2 MIla) u BT 15 (1,5 MIla).
PabouynM nmaBiieHMEM SIBJISIETCSI MAKCUMAJIBHOE TMIPABJINYECKOE JaB-
JIEHVe, TIpU KOTOPOM MOXET OBbITh MCIOJIb30BaHa Tpyba JaHHOTO
KJ1acca MpHM OTCYTCTBMM BHELIHEH Harpy3ku. Kiacc Tpy6 omnpenesi-
JOT pac4yeToM, B KOTOPOM YYUTBHIBAIOT YCJIOBUS SKCIUTyaTauuu. Tpy-
OBl KaXI0ro Kjacca B 3aBUCMMOCTH OT BHEIIIHETO AUaMeTpa M IUTH-
HBI TTOAPA3IeNIIOTCS Ha TpU TUMA. TpyObl MEPBOro TUIA BBITYCKAIOT
nuamerpom 100—500 MM, miuHON 3—4 M; BTOPOTO — AMAMETPOM
200—500 MM, muHo#M 5 M; TpeTbero — nuaMeTpoM 200 u 300 MM,
IUTMHOM 6 M.

TpyObl CTHIKYIOT C TTOMOIIBIO ac6ecTolieMeHTHRIX MydhT CAM 1o
T'OCT 539-80 (puc. 3.13) unu uyryHHbIX MydT o TOCT 17584-72*
(puc. 3.14). Onsa ymioTHEHUS TPUMEHSIOT PE3WHOBBIE KOJIbLIA.
MoHntax Tpy6ornpoBoaa ¢ npumeHeHHueM MydT tuna CAM npous-
BOIMNTCS ClieaylonuM oopa3oM. B ma3el My¢hTHl BCTaBISIIOT YIUIOT-
HUTEJIbHBIE PE3MHOBBIE KOJbLIa. 3aTeM MY()Ty HaABUTalOT Ha BCIO
IUTMHY Ha KOHell MPUCOeIUHSIEMON TPYObI, MOCje YeTro €€ OomnmycKa-
IOT B TPAHIIEIO ¥ LEHTPUPYIOT C paHee YJIOXeHHOU Tpy6oit. s
HaJBUTAaHUS MYDTBI MCIOJB3YIOT BUHTOBOM JOMKpPAT, KOTOPHIi yC-
TaHABJIMBAIOT U 3aKPETUISIOT HA paHee YIOXEeHHOU Tpyoe.

72 J

b
[sananae

Puc. 3.13. Ctbik ¢ acGecroueMeHTHO#H MyToii:
1 — acbecrouemeHTHas Tpyoa; 2 — Mydra; 3 — pe3uHOBOe KONbLO; 4 —
nepdopaums

MoHTaxX TpyOOIIPOBOAOB HA UYTYHHBIX (DJIaHLIEBBIX My(dTax mpo-
W3BOIUTCA B TaKoM rnopsaxke. Ha koHel paHee ynoxXeHHOU TpyOb!
HaneBaloT ¢JaHel], pe3uHOBOE KOJBIO U BTYJAKY MY(dTHI, a Ha KO-
Hell MPUCOeINuHAeMOl TpyObl — BTOpOM (aHel U pe3nHOBOE
koub1o. [Tocie eHTpoBKY (hIaHLIBl CTATUBAIOT C TTOMOIIIBIO 0OJTOB
¢ maiibamu. YyryHHusle My@dTbl YAOOHBI MIPU PEMOHTE WM 3aMEHE
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yacTu TpybornpoBoaa. OOQHAKO CTSKHBIE OOJTHI MOTYT pa3pyIaThbCst
Koppo3ueii. B acbecTolieMEHTHBIX TpyOONpoBoaax B OOJBUINHCTBE
cJIyyaeB HMCIIOJIB3YIOT UYTYHHbIe (baCOHHBIE AeTanu. B mocienHee
BpeMsI TTOSIBWJIMCh JaHHBIE O TOM, YTO 3TH TPYOBI COAEpKaT Belle-
cTBa, Hebe30omacHbIe JIJst 3I0POBbS YeJ0OBeKa.

Puc. 3.14. Ctbik ¢ yyryHHo# (ianueBoii mydroii:
1 — acbGecroueMeHTHast Tpyba; 2 — pe3uHOBbIE€ KOJblla; 3 — BTYyJKa; 4 —
CTSIXXKHOMU 60n1T; 5 — naHLbl

ITnacTmaccoBble TPyObI 00JIanaloT PSIIOM CBOMCTB, BBHITOIHO OT-
JIMYAIOIUX UX OT TpyO U3 TpaaTULIMOHHBIX MaTepuaoB. ITotepu Ha-
rnmopa Ha TpecHWE B HUX MpuUOAU3UTENbHO Ha 30 % MeHble, 4eM
B METAJIJIMYECKUX TpyOax. OHU HE MOJABEPXKEHBI JEKTPOXUMHYEC-
KOl KOppo3uM. B HUX HEe MPOUCXOIUT yBeJIMUEHHE CONTPOTUBIICHUS
BO BPEMEHH.

I'mapaBauyecKuil ynmap, BO3HUKAOWUIMK B TpybompoBozax U3
TJIACTMACCOBBIX TPYO, 3HAUUTENIbHO ciiabee M3-3a Gojiee HU3KOTO
Monyis ynpyroctu Martepuana. OHU MMEIOT MEHBUIYIO Maccy IO
CPaBHEHMUIO C APYTUMU TpyOaMu. BeposTHOCTh pa3pylieHUS ITUX
TpyOONpPOBOJOB NMpPU 3aMep3aHUU B HUX BOJBI MaJia.

ITnacTMaccoBbie TpyObl IPUMEHSIOT JUIS HAPYXXHBIX CETEi BO-
OCHAGXEeHUST MOCENIKOB, MAaCTOUIIIHOTO, JJOKAJIBHOTO U IPYNITIOBOTO
CEJIbCKOXO3SIMCTBEHHOTO BOIOCHA0XeHUs1. OHU MEePCNEKTUBHBI NTPU
1TPOKJIaJIKE CETE B arpeCCUBHBIX IPYHTaX, B CEHCMUYECKUX paio-
Hax, B TOPUCTOI U OOJIOTUCTOI MECTHOCTH, Tlie IPUMEHEHUE IPY-
TUX TpyO CBSI3aHO C NOTOJHUTENbHLIMU 3aTpaTaMu. OQHAKO IJIacT-
MaccoBble TPYObI HE 00J1afaloT BLICOKOI COMPOTUBIISIEMOCTBIO pa3-
JaBJIMBAHUIO U UMEIOT OoablIod KO3(hDODULUMEHT JIMHEHHOTro
pacmMpeHusi. B cucreMax BogoCHaOXeHUST pa3peliaeTcsi mpuMe-
HSITH JINWb T€ TPYObl M3 MOTMMEDPHBIX MaTepUajaoB, KOTOpbIe 0Oec-
MeYnBaIOT COXpaHEHUE KayecTBa BOAbI. [ji1 HapyXXHBIX U BHYTPEH-
HUX CETeil BOMOCHAOXEHHUSI MPUMEHSIIOT IJIACTMACCOBBIE HAITOPHBIE
TpyObl M3 NMoAU3THIeHa HU3KoM miuoTHocTty (ITHIT) u monuaTtuie-
Ha Bbicokoit ruotHocTH (ITBIT) mo TOCT 18599-83*. HauGoiee
MOJIHBIN psa HapyXHBIX auameTrpoB (10—1200 MM) mpencraBieH
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5TuM 'OCToM Ha TpyObl U3 TMOJUITUIIEHA BBICOKOI TUIOTHOCTH
(TTOJTMATUIIEH HU3KOTO JaBieHus). BhIMycK TpyO M3 MOJMUITHIIEHA
HU3KOU TJIOTHOCTH (MOJIM3THJIEH BBICOKOTO HaBJIEHMS) TIpeayCcMar-
puBalOT B AnamnazoHe nuameTpoB 10—160 MM. YkKa3zaHHbie TpyObI
unsrorasauBanT yeTbipex BugoB — JI, YJI, U u T Ha paGouyee maB-
nenue coorserctBeHHOo 0,25; 0,4; 0,6 u 1,0 MIla. DTt maBiieHus
MIPUHUMAIOT U3 YCJIOBUS MPEATIONIaraeMoOro CpoKa Ciay>X0bl HE MeHee
50 et nipu Temmeparype Boasl 20°C.

TpyObl HANMOPHBIE U3 HETNIACTUDULIMPOBAHHOIO MTOJTMBUHUIIXITO-
puna (ITBX) Beimyckator mo TY 6-19-231-83. Mx u3roraBiusaiot
yeTbipex kiaccoB — CJI, C, T u OT Ha naBieHHe COOTBETCTBEHHO
0,4; 0,6; 1,0 u 1,5 MIla B nuana3one nuametrpoB 10—315 mM.

s cucTeM BOMOCHAOXEHUSI MOTYT TaKXe MPUMEHSITBCS Harop-
HbIe TTOJIUTIPOTTUIIEHOBBIE TPYORI, BhITTycKaeMbie 1o TY 38-102-100-89
mvuamMetpamu 32—200 MM Ha pabouee masieHue no 1,0 MITa.

C MoHMXEHHEM TEMIIEpaTyphl TJIACTUYECKHE CBOMCTBA IJIacT-
MAacCOBBIX TPYO YXYAIIAIOTCS, MIO3TOMY JOJIXKHBI COOJTIONAThCST TPE-
6OBaHUS O UX TPAHCIIOPTUPOBKE, pa3rpy3Ke, XpaHEHUIO, MOHTaxXy
M cBapke. IIpy HU3KHUX TeMIepaTypax Hapy>XHOTO BO3Iyxa 1IeJeco-
00pa3HO NMPUMEHSITh TPYOBl M3 MOJTUITHIIEHA BBICOKON M HU3KOM
TUTIOTHOCTH.

Turn coequHEeHMI TpyO BEIOMPAIOT B 3aBUCUMOCTH OT KOHKPETHBIX
ycyioBuii pabOTHI U TIPOKJIANKH TPYOOTIPOBOMIOB, a TaKXKe MaTepuasa
Tpy® 1 dacoHHBIX YacTeif. Hepa3beMHBIE COETUHEHUST U3 TTOJTU3TH-
JIeHa BBICOKOI M HU3KOM TUIOTHOCTH BBIMOJIHSIIOT C MOMOIUBIO CBap-
KU KOHTaKTHBIM HarpeBoM, a u3 [IBX — ckiienBaHUeM UJIA Ta30BOit
NMpyTKOBO# cBapkoii. CoenMHEHHUs TIJIaCTMAaCCOBEIX TPYO ¢ TpyGaMu
M3 APYTHUX MaTepUaJIOB BBITIOJNHSIOT Ha (hIaHLIax.

Jns ykiagpIBaeMbIX B TPYHT HAanOpPHBIX IJIaCTMAcCOBBIX Tpy0OO-
MTPOBOAOB CO CBAPHBIMU U KJIEEBBIMU COEOUHEHUSIMU JIMHEHHAS
KOMTIEHCAIIMST TEMITEpATYPHBIX HATPSKEHWH, KaK MpaBUJIo, He TIpe-
nycMatpuBaeTcs. sl CHUXXEHUST 3TUX HaTIpsSIKEHW NPy NMpoKJiaf-
K€ B JIETHEE BpeMsl YKJIaJKy TpyOONpPOBOIOB B TPAHILIEK OCYLIECTB-
JISIIOT «3MENKOM».

C uenblo 3aMeUIEHUST CTapeHUsT TPYOBI M3 TIACTMACCHI TOJIXKHBI
OBITh 3alUIIECHBI OT MOMaAaHUA COJTHEYHBIX JIY4EH.

B HekoTOpBIX ciayyasix Ajisi TPAHCIIOPTUPOBAHUST BOJIBI MOXHO
NIPUMEHSATD CTEKJISHHBIE M (paHEpHbIe TPYOBI, BHITTyCKaeMble IpO-
MBIILIJIEHHOCTBIO.

AHaJIN3 TOCTOMHCTB M HENOCTATKOB TPYO pa3JIMYHBIX TUITOB MO-
3BOJISIET MIPABMJILHO ITPOU3BOIUTD UX BBIOOD JIJISI MPUMEHEHUST B KOH-
KPETHBIX YCJIIOBHSIX.
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Ins cucteM BoaocHabKeHUs, KaK IPaBUJIO, HOJIKHBI TIPUMeE-
HATBCA HEMeTauTnueckue Tpyobl. CTPOUTENBCTBO HAIOPHBIX TPy6O-
MPOBOJIOB M3 YYTYHHBIX TPYO B COOTBETCTBUM C TpeOOBAHUSIMU
CHuTl paspeiraetcst B npeneyiax HaceJeHHBIX MYHKTOB, TEPPUTO-
Ui TIPOMBILIEHHBIX U CEJIbCKOXO03SMCTBEHHBIX 00BeKTOB. [1pH pa-
6ouyux pasieHusx cseime 1,5 MIla gonyckaeTcs NMpUMEHEHHE
craNbHbIX Tpy6. OHM TakXXe MOTYT MCIIOJIb30BaThCsI IS TIEPEXOJOB
MoJ XeJe3HbIMU U aBTOMOOWJIBHBIMU JOpOTaMH, 4Yepe3 OBparu
M BOJHBIE Nperpanbl, B MECTaX MepeceuyeHus X03sCTBEHHO-TTUThE-
BOTrO BOAONPOBOAA C CETAMU KaHaJU3alLMH, IIPH MPOKIIaaKe Tpybo-
MPOBOMIOB MO OTOpaM 3CTakal W B TYHHENSIX. B BeYHOMEP3IBIX
Y TIPOCAIOYHBIX TPYHTaX JOTYCKAETCSl IPUMEHEHHWE KaK CTaJllbHBIX,
TaK W IMJ1aCTMAacCOBBIX TPYO.

3.6.2. Tpy6onpoBoaHas apMmatypa CUCTEM
BOAOCHabXeHus

st oGecrneyeHUsT HOPMAJIBHOM 3KCIUTyaTallMu BOAOIIPOBOMHAS
ceTh JOJIKHa ObITh 000pynoBaHa apMartypoii. TpybonpoBomxHas ap-
MaTypa MpeAcTaBJIsSiET co00il KOMIUIEKT YCTPOMCTB ISI peryJnpoBa-
HUs, OOCITy>XMBaHUS, peMOHTa U OOeCriedyeHUsI HaeXXHOW paboThI
cucteM BojgocHaOxeHud. [1o HazHayeHUI0 TpyOONpoBOAHAS apmMa-
Typa GbIBacT CJIEIYIOUINX BUIOB: a3pallMOHHAasI, BOAOpa30opHasi, 3a-
MopHasi, 3aropHO-NpeaoXpaHUTEIbHAS, IPeIOXpAaHUTEIbHAS, pery-
qupytouiasi. OHa JIOJIXKHA OTBeYaTh psaay TpebOBaHUIt: COOTBETCTBO-
BaThb BHEUIHUM MW BHYTPEHHUM Harpy3skamM Ha TpyOOIpoOBO,
obecrieuynBaTh repMETUYHOCTh, UMETh HEOOXOAUMBIE THApaBIHYEC-
KM€, KaBUTALIMOHHBIE M TTPOTUBOKOPPO3MOHHBIE CBOMCTBA, OTBE-
yaTh TPEOOBAHUAM HANEKHOCTH.

OCHOBHBIE TTapaMeTpbl apMaTyphbl XapakKTepU3YIOTCS THaMETPOM
YCJIOBHOTO ITpOXojia Dy, 3Ha4yeHus1 Kotoporo ycraHoBiaeHsI TOCToM,
1 YCJIOBHBIM J1aBJIEHUEM Py — HauObOJBIIUM U3OBITOYHBIM paboyuM
JaByieHueM nipu temnepartype cpenabl 20 °C. B karanorax Tpy6ormnpo-
BOJHOMW apMaTtyphbl B JOMOJHEHUEe OOBIYHO yKa3bIBalOT €€ pabouee
W IpoOHOE J1aBJICHUE.

AspanmoHHas apMaTypa CJIYXUT [UIS BITyCKa B BOJONPOBOM U BbI-
nycka u3 Hero Bo3ayxa. OHa HeoOxomuMa JUIsl yaaJleHUs BO3IyXa,
CKaruIMBAIOIIErOCS B MOBBILIEHHBIX TOYKAX TPYOOIpOBOIA B MPO-
LIECCe IKCIITyaTallii U U3 Y4acTKOB BOAOBOAOB IPH MX 3aIIOJITHEHUU
BOJIO, a TakxKe JJISl BIIyCKa B MECTa pa3pbIBOB CITJIOUIHOCTH TTOTO-
Ka, BO3HUKAIOUIUX TTPU TIEPEXOIHBIX peXUMax, U B TPyOOIIpOBOJ
MpU TUIAHOBOM WJIM aBapUifHOM OTOpOXHeHUH ero. K aspaumnoH-
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HOM apMaType OTHOCSTCSI BAHTY3bl Y KJIAMaHbl JUIST BITYCKA, BBIMYC-

. Ka M 3alIEMJICHUA BO3ayXa.

BaHTy3b! MOAPA3AEISIOTCS Ha IApOBbIE, PhlUaKHbBIE 1 MEMOpaH-
Hele. B mapoBeix BaHTy3ax (puc. 3.15) npu OoTCYTCTBHMM BO3ayxa
B TPYOOIpPOBOJIE BONA MONHUMAETCS U MPUXUMAET TMOJUITUIIEHO-
BBII 1Iap K OTBEPCTHIO BTYJKU. [1pU cKOMIeHUU BO3yXa B BEPXHEIA
4YacTH BAHTY3a LIAp OMYCKAeTCs BMECTE C BOJOI, OTBEPCTUE BTYJIKU
OTKPBbIBAaeTCSl M BO3IYX BBIXONMUT HapyxXy. IIpuHuMn meiicTBus pbl-
YaXXHOTO BaHTY3a aHaJOTUYEH IMPUHLUMIY AEHCTBUS 1LIAPOBOTO.
MeMOpaHHble BAHTY3bl MpeAHA3HAYEHBI KaK INS yIaNeHUS, TaK
M JUIST BITyCKa BO3JyXa B TpyObONpoBOA npu o6pa3oBaHUM B HEM Ba-
KyyMa. BaHTy3bl BBITYCKAIOTCS ¢ TUAMETPOM TNIPUCOEANHHUTEILHOTO
matpy6ka 50 MM M IMaMETPOM BBIITYCKHOTO OTBEPCTHUST 3—8 MM.
OHU paccuuTaHbl Ha HEOOIBIIYIO TTPOU3BOAUTENBHOCTD U CNOCO0-
HBI BHITTYCKaTh BO3/AYX NpU NaBIeHWU HUXE, YEM B CHUCTEMaX BOJIO-
CHaOXeHUS. DTO CyXaeT 00NacTb UX MPUMEHEHMUSI.
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Puc. 3.15. Ilaposoii Banty3 D, = 50 MM (@) 4 cXeMa YCTAHOBKH €ro Ha
Bonosone D, = 1000 mm (0):
I — xopriyc; 2 — BepXHHUiA (bnaHeu, 3 — otBepcTHe; 4 — 30HT-KpBILIKA; 5 —
BTYJIKa; 6 — MOJUA3THUIEHOBBIN 1Iap; 7 — HUXHUI raHel

st Briycka M BbITTycKa GOJIBILIMX OGBEMOB BO3yXa MCITOIb3YIOT-
cs aBTOMAaTUYeCKUe KJarnaHbl JJIsS BIycKa M BBIMMYCKA BO3AyXa
(KBBB), pa3pa6orannbie BOATEO. BTtu xianaHbl BHITYCKAIOTCS
D, = 400—500 mm.

Knanan mna Bnycka u 3amemieHus Bo3ayxa (KB3B) npennasna-
YeH JJIsi aBTOMaTHUECKOrO BIyCKa BO3yXa B BOJOBOJ, ITPH 00pa3oBa-
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HUU B HeM BakyyMa. OH NpUMeHsIieTcs I IPedoTBpalleHUs] THIPaB-
JIMYECKUX YAApOB, HAYMHAIOMIUXCA C BOJHBI MOHWXEHUS TaBJICHUS,
JUTSL 3a1LIMThI TOHKOCTEHHBIX TPYO OT nehopMaliii B MOMEHT BO3HUK-
HOBEHMUS BaKyyMma TIpM TIEpEXOJHBIX PeXMMax, IUIsS BIycKa BO3Myxa
npu omopoxHeHun BopoBoaoB. KB3B Beimyckawtcsa D, =50 u
150 MM Ha MakcuMasbHYyI0 rogauy Bosayxa 0,04—0,045 m3/c. KBBB
1 KB3B paccuuransl Ha gaBienue 1,6 MITa. Marepuain KiarnaHoB —
CTaJTb, YYyTYH. MecTa UX yCTaHOBKH OTPENEIISIIOT pacyeTaMu Mepexom-
HBIX TIPOLIECCOB B TPyOOIpOBOAAX.

C 1ebI0 OTIOPOXHEHUS TPyOOITPOBONOB B MMOHMXEHHBIX TOYKAX
KaXXJIOr0 PEeMOHTHOTO yYacTKa, a TaKXe B MeCTaX, MPUHSATBIX IS
TMPOMBIBKM TPYOONpPOBOAOB Teped CAayeil B 3KCIIyaTalMio IO
OKOHYaHUM CTPOUTEJBCTBA WU TIOCJIE PEMOHTA, YCTAaHABJINBAIOT
BBIMYCKH. Bhinyck npeacrasnseT coboit KOPOTKY TpyOy € 3aABUX-
KO, MpUMBIKAIOULYI0 B HUXHEN 4acTU ceuyeHusi BogoBoaa. Ha uy-
TYHHBIX BOJOBOJAX NMPUMEHSIOT CTAHAAPTHBIE BBIMYCKH, HA CTallb-
HBbIX — BBITTYCK ITPUBAapUBaIOT K TpyOe.

Yepes BBITIYCK BOJA yAISIETCSI B BOJOCTOK, OBpar MJIM KaHaBy,
a eCcJIM 3TO HEBO3MOXHO, TO B MECTE PACIIOJIOXEHUST BBITTYCKOB TIpe-
JIYCMaTPUBAIOT KOJOALBI, U3 KOTOPHIX BOIY OTKAYUBAIOT HACOCOM.
JwnaMeTp BBIITYCKOB HAa3HAYaloOT U3 YCIOBUST OMMOPOXHEHUST 00CITy-
KMBaeMbIX UMM YYaCTKOB BOJOBOJOB WJIM CETEH B TeYeHHe He 60-
Jiee JBYX 4acoB.

ApmaTypa BOmOpa3bopHas TipeqHa3HaveHa ISl 0TOOpa BOIBI U3
cucTeMbl BomocHabxeHus1. K Hell OTHOCSITCS KpaHBI, ITOTJIaBKOBEIE
KJTaMaHbl, YTUYHBIE KOJIOHKU, MOXapHbIEC TUAPAHTBL. ApMaTypa mnep-
BBIX ABYX BUAOB MCIMOJIb3YETCS B CUCTEMaxX CAHUTAPHO-TEXHUYECKO-
ro oOOpyIOBaHUSI XUJIbIX M OOLIECTBEHHBIX 3JaHMI NMpU oTbope
BOJIbI Ha XO3SIICTBEHHO-TTUThEBBIC HYXXABI M JUIST 3aITOJTHEHUS pas-
JUYHBIX eMKocTel. ITo mpuHuMNy paboThl 3aNIOPHBIX OPraHOB OHA
ObIBaeT BEHTUJIBHOTO, 30JI0THUKOBOTO, I1aii{0OBOro M KJjarniaHHOTO
TUIOB. Ee KOHCTPYKIUNH OTJIUYAIOTCS OOJIBIIMM pa3HooOpas3ueM.

OT60p BOABI HA XO3STICTBEHHO-OBITOBBIE HYXKIBI MOXET OCYIIE-
CTBJIATBCS U3 YJIUUYHBIX BOIO3a0OPHBIX KOJOHOK, YCTaHABJIMBAEMBbIX
Ha Hapy>XHOI BoO#OMpoOBOAHOU ceTU. OHU 00ecredyuBaroT MOJHYIO
repMEeTU3aLHMIO TPYOOIIPOBOIOB, TPAHCTIOPTUPYIOLIMX BOMY, OT IOTIa-
JaHUM 3arpsi3HeHUIt n3BHe. 1 1Liejieid MUThEBOr0 BOJOCHAOXEHUS
TaKXe CIyXaT KOJOHKM — (POHTAaHYMKH, YCTaHaBIWBaeMble B Iap-
Kax, cajax v Apyrux Mectax OTabIXa.

TToxapHble TMIPAHTHI UCTIONB3YIOTCS IS Leneil oTOopa BOABI Ha
noxapotyuieHue. MIx ycraHaBiIMBaloT B CMOTPOBBIX KOJIOALIAX uepe3
150 M. TakXe MmoxapHble TMAPAHTHI IPUMEHSIIOT IJIsI 3aMOJTHEHMUSI
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aBTOLIMCTEPH TPH TMOJIMBE 3eJeHbIX HAaCAXIECHUIN U MBIThE TUIOIIA-
eyt v ynmui. [ToxapHble rApaHThl ObIBAlOT Ha3eMHBIMU UM TTON3EM-
HeIMU. Ha3zeMHbIe TMApaHTBl 6€CKOJIONE3HOTO TUTIA TIPUMEHSIOTCS
B CEJILCKOI MECTHOCTH U TIPUTOPOIHOM 30HE, TIe OTMagaeT Hago0-
HOCTb B MOA3EMHBIX TUIPAHTAX.

CyllIeCTBYIOT KOHCTPYKLUH TMIPAHTOB, COBMELIIEHHBIX C BOAOpa3-
BopHOI KosoHKOi1. TToxxapHble Mon3eMHbIe THAPAHTHI YCTaHABJIMBA-
IOT B BOIOTIPOBOAHBIX KOJIOALIAX, YTO YAOPOXKAET CTPOUTEILCTBO.

3anopHas apMaTypa rnpeaHa3HauyaeTcsl Ui MepeKphITUS TTOTOKa
B TpybomnipoBoae. K Heit oTHOCATCS 3a1BUXXKH, TUCKOBBIE TTOBOPOT-
HBI€ 3aTBOPBI, BEHTUJIN, KPAHbI. 3aABHXKH 110 KOHCTPYKIIMU 3a1op-
HOTO OpraHa IOApa3AeNSIioTCS Ha MapajuleibHble U KIUHOBBIE
(puc. 3.16). B napannenbHBIX 3aABUXKAX MPOXOA KOpIyca repe-
KpBIBaeTCS IBYMSI TapajUieIbHBIMU, TIOABUXHO COEeIWHEHHBIMU
MeXIy co0oi THCKaMU, KOTOPbiE Pa3IBUTAIOTCSI OMHUM WM IBYMS
PacroJIOKEHHBIMU MEXIY HUMM KJIUHBSIMM; B KIIMHOBBIX — OIHUM
KIMHOOOPAa3HBIM KPYTJIBIM TUCKOM, TIOMEIIEHHBIM B THE3a MEXIY
HAaKJIOHHBIMM YTUTOTHSIIOIIMMU KOJIbLIaMU Kopriyca. ITpenMytiecTBo
TapajuleJIbHBIX 3aIBUXEK Mepen KIMHOBBIMU COCTOUT B MEHBIIEH
TPYAOEMKOCTH 0OpabOTKM YIUTOTHSIIOUIMX KOJIELl MU MX W3HAINBa-
€MOCTH, a TaKXXe B MEHBIIUX YCUJIUSX TIPU OTKPbIBAHUM TTOCJIE LT~
TEJIbBHOTO HaXOXIEHUS B MOJIOXEHUU «3aKPBITO». 3aIBUXKHN U3rO-
TaBIUBAIOT C BBIABMXXHBIMU U HEBBIABUXHBIMU IUTTUHACISIMH. BbI-
OBWXHOUN IIMUHAEAb MPU BPAIEHUM COBEPIIAET IMOCTYMATEIbHOE
IBUXEHHE, a HEeBBIABUXHOW — TOJBKO BpaluarenabHoe. [lepBble
MUMEIOT OOMBIIYIO BBICOTY B MOJOXEHUU «OTKPBHITO» Ha BEIUUUHY
XoJa WIMUHIENs. 3aIBUXKHU ObIBAIOT TUIOCKMMU, OBATBHBIMU, KPYT-
JIBIMU COOTBETCTBEHHO Ha HU3KOE, CPEIHEE U BBHICOKOE NaBJICHUE.
OHu BeIycKawTcs Ha pabineHue 0,25—6,4 MIla B nuamna3oHe auva-
MeTpoB 50—800 mMM. Kopniyc 3anBuXeK M3roTaBJMBAaIOT U3 UyTYHa
npu P, no 1 MIla wiu cranu npu OONBLIMX JaBIEHUAX. 3apyOex-
HBIMU (UPMaMU JJIST U3TOTOBJIEHUST OOLIENTPOMBILIJICHHOW apMary-
DBl LIUPOKO MCTIONIb3YeTCSI KOBKUI YYryH, KOTODbIA BBIAEPXUBAET
0oJIbllIMe Harpy3Ku U 3J1aCTUYEH, KaK CTaJlb.

3aaBUKKH BBIMYCKAIOTCSI C PYYHBIM, 2JIEKTPUUYECKHUM M THAPAB-
JIMYEeCKUM MpuBoaamMu. [lepBbie UCTIONIB3YIOTCST TTPU OTCYTCTBUU HeE-
00XOIUMOCTH YaCThIX NMEPEKPBITUI TPYOOIIPOBOIOB; BTOPbIE — MPHU
HaJINYUU TTOTPEOHOCTH B CUCTEMATUYECKHX OTKPBIBAHUSX U 3aKPbI-
BaHHUAX, a TAKXXe aBTOMaTU3alUU paboTel 3anBuxekK. [Ipu omacHo-
CTU TIOCJIEACTBUI OTKJIIOUEHUSI DJIEKTPONUTAHUS BOLOMPOBOJHBIX
COOpPYXEHHMI aBTOMaTUYECKOE OTKIIIOYEHME 3aJBUXKEK OCYIIECTBJISI-
€TCSl TUAPABIUYECKUM ITPUBOJOM.
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Puc. 3.16. CxeMbl 3a1BHIKeEK:
a, 6 — TapaJuieJibHble C PyYHBIM MMPUBOIOM C BBIABMXHBIM IUTTUHACIEM; 8 —
KJTMHOBAsT C PyYHBIM MPUBOIOM M HEBBIABIDKHBIM LUTMIMHICIEM; 2, 0 — Mapa-
JIeJIbHBIE C IJIEKTPUYECKUM M TMIAPABIMYECKUM MPUBOAAMHU; [ — 3ariopHbIi
IINCK; 2 — KOpIyC; 3 — KpbIllKa; 4 — LIIMUHAENb; 5 — CAIBHUK; 6 — LUTyp-
BaJl; 7 — 3JIEKTPONPUBOI, § — MaxOBUK PYYHOTO MpUBOAA; 9 — LWWIMHIP;
10 — nopuieHb



3aaBUXKH GOBIIUX AUAMETPOB 060PYAYIOT O6BOAHBIMU JTHHHUSA-
MM, Ha KOTODBIX YCTAHABJIMBAIOT 3aABUXKU MEHBIINX TUAMETPOB
IIJIS1 BBIDABHUBAHUS AABJIEHMUSI 10 U T10CJI€ 3alIOPHOTO OpraHa C 1ie-
JIbIO 00sieryeHust OTKpeiBaHus. CoeIMHEHUE 3aNBUXEK C TPYOOITpo-
BolIoM — caHileBoe. [JJOCTOMHCTBO 3aABUXEK — XOpolllas repMe-
TUYHOCTH; HEJOCTaTKU — 3HAYUTEJbHAsl Macca, rabapuTHbIE pa3Me-
pbl, CTOMMOCTh ¥ HEPAaBHOMEPHOE BO3pacTaHUE TMAPaBINYECKOTO
COTIPOTUBJIEHUS B IpOliecce 3aKPhIBAHUS. 3aIBUKKH Helleecoo0-
pa3HO UCTIOJB30BATh IS PETYIUPOBAHUS MOAAYU, TaK KaK OHU He
paccuuTaHbl Ha paboTy YaCTHYHO OTKPBITHIMH. B coBpeMeHHO
MPaKTUKE OTAAETCS MPEANOYTEHUE 3aIBUXKAM C YIIJIOTHEHUEM U3
3]1aCTOMEPOB — MaTepUaOB BBICOKOMOJEKYISIPHBIX CTPYKTYp. UX
MpUMeHEeHWe B 3HAUUTEILHOIN Mepe pellaeT mpobyieMBl obecrieue-
HUS B TEUEHHE BCETO CPOKA IKCIUTyaTallM¥ TEPMETUYHOCTH, KOPPO-
3MOHHOM CTOMKOCTM, HE3aCOPSIEMOCTH, MAJIOTO THAPABINYECKOTO
COTIPOTUBJIEHUS], CAHUTAPHOW NMPUrogHOCTU. COBpeMEHHOE HarpaB-
JIeHUE COBEpIICHCTBOBAHMSA 3aJiBUXKEK CBSI3aHO C CO3aHUeM Oec-
¢1aHUEBbIX 3aABUXEK, UCKIIOYAIOUIUX TPYAHOCTH 3KCILTyaTalluu
¢aaHUEBBIX COCAUHEHWI Ha 6oaTax. MOHTaX 3aJBUXEK Ha Tpybo-
MPOBOJAX B 3aBUCUMOCTH OT KOHCTPYKIIMM MOXET OCYILIECTBJISITbCS
IT0 KAaMEPHOMY U OECKOIOAE3HOMY TUITY.

K MHoro1eneBoOMy THITy OTHOCATCS KOJIBLIEBBIE 3aIBUXKHU. B 3a-
BUCHMMOCTH OT BapHaHTa UCIIOJTHEHUS YTIPABJISIOUIETO OpraHa KoJjib-
1IeBast 3aJIBMXKKA MOXET paboTaTh B KQUeCTBE 3alIOPHOTO YCTPOIACTBA,
obpaTHOro KjarnaHa, JpOCCEJIUPYIOLIET0 YCTPOMCTBA, PEeryjsTopa
JIaBJIeHUs, COPOCHOTO YCTPOUCTBa, perysitopa ypoBHsi. OHHA XOpoIIO
cebs1 3apeKOMEHIOBAIM NP CO3MaHUM CPEICTB 3aLIMTHl HACOCHBIX
CTaHIMWI 1 BOIOBOJOB OT rMApaBiIMyecKoro ynapa. O0O1uii BUIL KOJb-
LIEBOM 3aIBUXKM C TUIAPABINYECKUM IPUBOIAOM NpPEACTABIEH Ha
puc. 3.17. OTKpbeIBaHWE U 3aKpbIBaHHE KOJIbLIEBON 3aJBUXKU OCY-
LIECTBJISIIOTCST BOJOM, TPAHCTIOPTUPYEMOI IO TPyOOTIPOBONY, Ha KO-
TOPOM 3Ta 3aJBMXKa ycraHoBjieHa. Eciu maBieHue TpybornpoBona
TepenaTh B MMPOCTPAHCTBO A, a MPOCTPAHCTBO b COENUHUTD C aTMO-
cepoii, To 3aABMXKKA OTKPOETCs. 3aIBHKKa 3aKpPOETCS, €CJIU JAaBJie-
HMe U3 TpyOONpoBOAa NepeaaTh B MIPOCTPAHCTBO b, a MPOCTPaHCTBO
A coobuuTsb ¢ atMocdepoii. HegoctatkamMy 3TMX 3aABUXKEK SIBIISIOT-
€S CJIOXHOCTb U3TOTOBJIEHUSI U BBICOKAsi CTOMMOCTD.

JuckoBeie TIoBOpOTHBIE 3aTBOpHl ([II13) MMeOT psn NpeuMy-
LIIECTB Nepea 3aNBIKKaMU: MEHbIIIasi Macca, rabapuThl U CTOUMOCTD,
BBICOKME ITOKA3aTeJIM HaJeXHOCTH, OoJjiee MIaBHOEe U3BMEHEHUE TH/I-
pPaBJINYECKOTO COTIPOTUBIIEHUS TIPU 3aKPhIBAHWU, BO3MOXHOCTh pa-
GOTHI 3aTBOPOB HEKOTOPHLIX KOHCTPYKLUI B IIPOMEXYTOUHOM IOJIO-
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xeHuu. X Hemoctatku — Gostee BICOKOE THAPABINYECKOE COMPOTHB-
JIeHHe W HEeyIOoOCTBa, KOTOpble MOTYT BOZHUKHYTH ITPY TTPOYNCTKE TPY-
BonpoBoaa. B MUpOBOIi TTpakTHKe CYLIECTBYET MHOXECTBO PATUIHBIX
koHcTpykumii AI13, Boirmyckaembix B auanazoHe 60—2800 MM Ha
Py = (,25—1,2 MIla. Ha puc. 3.18 npuBeneH TUCKOBBIIf MTOBOPOTHBIM
3aTBOP C YIUIOTHEHWEM Ha IVMCKE, HAXOMSIIMICS B 3aKPBITOM TMOJIOXE-
HuM, Ha ycioBHoe aaBienne P, = 1 MIla.
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Puc. 3.17. KoabueBas 3aaBHXKKa:
1 — kopnyc; 2 — ruaApOUMIUHADP; 3 — 3aMOpPHBIHA KjanaH; 4 — MoplleHb;
5 — ykaszarenb MOJIOXEHHUS KilarniaHa; 6 — CJAWBHas rpobka

O6wuM st Bcex KOHCTpykumit AI13 sBasieTcss MIMPOKOE HC-
MOJIb30BAHUE CMHTETUUYECKUX MAaTepUajioB U HUKEJS C LIEJIbIO CO-
3MaHUS TePMETUYHOCTH 3aTBOpa U obecrieyeHUs] XOPOUIMX TMIIpaB-
JIMYECKUX, KABUTALIMOHHBIX U ITPOTUBOKOPPO3UOHHBIX CBOHCTB.

B xauecTBe MaTepuaa Kopryca MpUMEHSIOTCS CTaTH Pa3IMUHBIX
MapoK Y 4YyryH. JIJist 3alIMTHl OT KOPPO3UH, BbI3LIBAEMOI1 JECTBU-
€M BOIBI U 3eMJIM, KOPIYC MOKPHIBAIOT CMOJIOI WU OCYILECTBASIOT
SMaIMPOBaHME, JIEKTPOCTATUUECKOE HAaHEeCEHUE TIJIaCTMACCHI.

IOT13 o6opynyroTcsd MeEXaHUYECKUM, DJIEKTPUUECKUM WU TH-
paBJIu4YeCKUM NpuBoaoM. IIpuBogoM MoXeT obecrieyuBaThCs U0
TMOCTOSIHHBIN KPYTSIINI MOMEHT, JIM60 NMpOrpaMMUPOBAHHBINA —
COOTBETCTBYIOIIUI TpeOyeMOMY TMIpaBINyecKoMy pexumy. Hanbo-
Jiee 6JaronpUATHBIM PEXUMOM 3aKPBITHS SABISIETCS TMTpOrpaMMHpO-
BaHHbI — OBICTPBII B HaYaJIbHOM CTaAuM U 3aMEMJIEHHBI B KOH-
11e. BTo obecrneynBaeT paBHOMEPHOE U3MEHEHME THIPaBINYECKOTO
conporusnenus AI13, a cirenosarelbHO, yMEHBLIAET OMACHOCTD 1O~
BBIILICHUS JaBJICHUSI CBEPX JOMYCTUMOTO.
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Puc. 3.18. [IucKoBblii MOBOPOTHBIH 3aTBOP:
1 — nuck; 2 — cemno; 3 — Ban;, 4 — pbiuar; 5 — NPUXUMHOE KOJIBLO;
6 — pe3uHOBOE KOJIbIO; 7 — PYYHOU WITYpBaa; & — 3JIEKTPONPUBOL;
9 — KOH1IEBO# BbIKJIIOYaTeNb;, /0 — OyreabHbli y3en; 11 — WNUHOED

B xauecTBe 3amopHoOit apMaTyphl Ha TPYyOOIIPOBOJAX HEOGOJIBIINX
IIMaMETPOB MOTYT UCIOJIb30BAaThCSl KpaHbl BEPTHKAIBHOIO U 30J10T-
HWKOBOTO TUTIOB, IPUMEHSIEMbIE B CAHUTAPHO-TEXHUYECKUX CUCTE-
Max. OnHaKo OHU UMEIOT 6OJIbIIIOe THAPABIMYECKOE COITPOTUBIIEHHE
Y TIpH OBICTPOM 3aKPBIBAHUHU MOTYT BBI3BIBATh TMAPABINYECKU yIap.

ApMaTtypa 3anopHo-npeIoXpaHUTeJbHAs TpeIHa3HaYeHa I OT-
KJIIOYeHMST TPyOOIIPOBOIOB NP BOZHUKHOBEHUU OOpPAaTHOTO TOKA
Bonbl. K Heil oTHOCATCS KnamaHbl oOpaTHbIE, BBITIyCKaeMble pas3-
JIMYHBIX KOHCTPYKLIMI Ha yCIOBHOE NaBieHue P = 0,25—4,0 MIlIa,
¢ perynupyeMbIM (puc. 3.19) u HeperylumpyeMbIM 3aKpbIBaHUEM
(puc. 3.20). IlepBble BHINIYCKAalOTCS B AMana3oHe AWaMeTPOB
200—1000 MM. OHM mpenHa3HayeHBb! W11 Oe3yJapHOro OTKJIIOYEHUS
TPYOOIPOBOIOB M IS YCTAHOBKU Ha aBTOMAaTU3UPOBAHHBIX HACOC-
HBIX CTAHUMSX, TIPEAYCMATPUBAIOIINX MYCK M OCTAHOBKY arperaTtos
Ha OTKPHITYIO 3alOpHyi0 apMmaTypy. [lon neficTBMeM IOTOKa BOJBI
JIMCK C phIYaroM MOBOPAaYMBaeTCs BOKPYT Bajla Ha 85 rpam M KJamnaH
OTKpbIBaeTcd. IIpu BBRIKJIIOYEHUM HACOCHOTO arperaTta 3akpbiThe
KJIalTaHa Ha TIePBLIX MOBOPOTax Ha 57—63 rpaa MpOMCXOOUT OBICT-
PO, a IIpH MOCJIEAYIOIIMX MOBOPOTaX Ha 22—28 rpax — 3aMeIeHHO.
TopmoxeHue aucKa ocynecTBiIsieTcs geMrndepoM, B KOTOpOM Mac-
JIO TIOJ, IaBJIEHUEM OT TTOPIIHS MPOTEKAeT Yepe3 NPOoCCeNbHBIE OT-
BEPCTHUS U3 OIHOM MOJIOCTH B APYTIYI0. DTU KjanaHbl LIMPOKO UC-
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MTOJIB3YIOTCSI B YCTPONCTBAaX 3aUIUTHl OT TMAPABIUYECKUX yIapOB.
KnamnaHbl o6paTHbIE C ONHOCTOPOHHEH MOABECKOM, 3aKPBITUE KO-
TOPBIX HEPETYJIUPYEMO, BBIMMYCKAIOTCS B IMAaINa3oHEe AUAMETPOB
50—150 mM. Ux MecTOmONIOXXEHUE 3aBUCUT OT KOMITOHOBKU 000pY-
JIOBaHUSI HACOCHBIX CTaHLIUA.

Puc. 3.19. Knanan o0paTHbIii ¢ peryJMpyeMbIM 3aKpbITHEM:
a — obuuii Bun; 6 — paspes; / — kopmnyc; 2 — Ouck; 3 — Bai; 4 — pbluar
IUCKA;, 5 — TUApOUMIUHAp-IeMIdep; 6 — KPOHIUTEHH, 7 — MPOTHBOBEC
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Puc. 3.20. Knanan o0paTHblii ¢ HeperyJupyeMbiM 3aKpbITHEM:
a — TUMna «3axJionka»; 6 — Oe3ynapHslii; 1 — xoprnyc; 2 — TapeJjib KJjana-
Ha; 3 — KpbIUIKa Kopryca; 4 — pblyar

IIpu ycraHOBKe OOpaTHBIX KJIallaHOB IO JJIMHE BOAOBOJAA B Ka-
4YeCTBE MPOTUBOYAAPHOU 3alIMTHI MX MECTOTOJIOXKEHUE OMPENEsIoT
pacyeTaMM MepeXOaHBIX TPOIECCOB.

ApMaTtypa npenoxpaHuTeNbHAas — YCTPOWCTBO JJIsSI aBTOMaTHYec-
KOTO OTpaHWYCHMS MapaMeTPOB JaBJecHUS U pacxona moroka. Hau-
6oJtplliee pacrpoCcTpaHeHHe HAaXOMUT apMaTypa, OrpaHHMYMUBAOIIAs
JlaBjieHUe B TPYOOINPOBOAAX MPU MEPEXOIHBIX MpOolieccax B CUCTeE-
Max Bopononayu. K Hell OTHOCATCA BO3AYIIHO-TUAPABINYECKUE
KOJITIaKH, BOJIOHAIMOPHBIE KOJIOHHBI M COPOCHBIE YCTPOMCTBA.
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Bo3nytrHo-ruapaBinyeckie Koamaku — CTaJbHBIE COCYABI, yCTa-
HOBJIEHHbIE Ha TPYOOTIpOBONEe M 3ailOJJHEHHbIE B BEpPXHE 4acTH
BO3/IyXOM TPUMEPHO Ha 2/; oGbeMa MpPU CTATHYECKOM JaBJICHUH.
ITpy rUApaBINYECKOM yIape, CONPOBOXIAIOLIEMCSI MTOBBIIIEHUEM
JaBJIEHHS, YaCTh BOJBI U3 TPYOOTIPOBOIA BHITEKAET B KOJITAK U CXKM-
MaeT HaXOISIIUHCI TaM BO3NYX, NaBIeHUE CHUXKAETCS BCJIEACTBUE
aMOPTU3HPYIOIINX CBOMCTB BO3IyXa.

I1pu NMOHUXEHUHW JaBJIECHUS B MpoOLlecCe yaapa BO3AyX B KoJa-
Ke pacliupsieTcsl ¥ 4acTh BOABI M3 KOJITIaKa BBITEKAET B TPYOOIpPO-
BOJI, 3aIOJIHSIET Pa3pbIBbl CTUIOUTHOCTU TMOTOKA, HE JOMYycKas B TPy-
6ax o6pa3oBaHMS BaKyyMa U MOCJIEYIOIIEro MOBBIIIEHUS NaBJIEHNS.
K mocTroMHCcTBaM BO3AYILHO-THAPABINYECKUX KOJIAKOB OTHOCSTCS
MPOCTOTa YCTPOICTBA, OTCYTCTBUE cOpoca BOIABI M3 TPyOOMpoBoaa,
BBICOKAs CTEeTNEHb TallleHUsI TIPABJIMYECKUX yIapoB; K HEJOCTAT-
KaM — OBICTpOE YMEeHblIIeHHe B HUX 3araca BO3[yXa B pPe3y/ibTaTe
pPacTBOPEHHMS €ro B Bojie, rpOMO3IKOCTh. OHM OOBIYHO YyCTaHABIIH-
BAlOTCSl CTAHIAPTHBIX OOBEMOB.

BMecTo KoJImakoB ISl TalleHUS] TUIPABIMYECKUX YIApOB B psiae
cjy4aeB MOTYT MCIIOJIb30BAaThCSl BONOHAMOPHBIE KOJOHHBI, UMe-
IOLIME OTKPBITYIO MOBEPXHOCTh. MIX BBICOTA IMpEBBILIAET pabOYMi
Harop B TPyOOIpPOBOJiE B MECTE YCTAHOBKHU. IIpu Bo3pacTaHUM AaB-
JIEHUs YPOBEHb BOJBI B KOJIOHHE MOBBIIIAETCS M THUAPABIUUECKUI
ynap 3atyxaer. OHU NPUMEHSIOTCS B CHUCTEMaX NMPOMBIIIIEHHOTO
BOIOCHAOXEHUS M OPOLUIEHMUST.

K cbpocHoii apMaType OTHOCSITCSI CTIIEIIMAJIbHBIEC KJIAMaHbl U yC-
TPOMCTBA PA3TUYHBIX KOHCTPYKUMI. OHU AENSTCS Ha BE TPYIIIIHI:
cpabaThIBalolIMe TMPU THAPABIUYECKUX yAapaX, HauMHAOUIUXCS
C BOJIHBI TIOBBILIICHUST JaBICHUS; cpabaThiBaolIMe TP yaapax, Ha-
YUHAIOIIMXCS C BOJIHBI NMOHUXeHUs maBieHus. K mepBoit rpymme
OTHOCSATCS TIPEAOXPAHUTENbHBIE Pa3phIBHBIE MeMOpPaHBbI, Tperoxpa-
HUTENbHBIEC TIPYXXUHHBIE KJIalMaHbl U YCTPOHCTBA, KO BTOPOi — ra-
CHTENIM TUAPABINYECKHUX yIapoB, padpaboranHeie YKpBOATEO.

IIpenoxpaHUTENbHBIE pa3pbIBHBIE MEMOpPaHB — 3TO NMCKH,
M3TrOTOBJIEHHBIE M3 CTAJIM, UYYT'yHa, TUTAHA U JIPYTUX MaTepuasoB,
paspylalommecs: Ipyu AaBJeHUU BOIbI, NMPEBBIIIAIOIIEM pacyueT-
HO€; IIPX 3TOM YacTh XUAKOCTH cOpachiBaeTCs U IaBiieHUE B TPY-
6omnpoBone nmagaer. X ycTaHaBIMBAIOT Ha OTBOJHOM TPYOOTIpO-
BOJIe 3a TMOCTOSIHHO OTKPHITOW 3aaBuxkoii. [Tocne paspylieHUs
MeMOpaHBl 3aBUXKY 3aKpHIBAIOT TOJNBKO Ha BpeMs 3aMeHBI MeM-
OpaHBHlI.

KnanaHel MpyXXWHHBIE TPpeaOXpaHUTeNbHbIE (puc. 3.21) ycra-
HaBIMBAIOTCA B MeCTax, Ie CYLECTBYET OMACHOCTh MOBBILIE-

105



Hust gasicHud. Ilpu maBaeHUW B BOOOBOJE, NMpEBBILIAIONIEM J10-
MycTuMoe, KianaH cpabateiBaeT. [10CKOJIBKY OHM MHEPIIMOHHBI,
T. €. OTKPBITHE TIPOUCXOAUT C HEKOTOPBIM 3ama3fgblBaHUEM, TO UX
Lejiecoobpa3Ho MPUMEHSITh B COYETAHUM C APYTUMU CpeacTBa-
MU 3alIuThl (HarpuMmep, KJarnmaHaMu IJIST BITYCKa M 3allleMJIeHUS
Bo3ayxa). IIpOMBIIIIEHHOCTh BBIMYCKAET KJamaHbl IUaMETPOM
25—200 mMm. OHM ycTaHaBIMBAIOTCS Ha TPyOONpoBoOHax nUaMeT-

pom 1o 800 Mm.
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Puc. 3.21. Knanan npyXvHHbIA NpeaoXpaHUTEIbHbII:
1 — xnamaH; 2 — wWToK; 3 — npyxuHa; 4 — c6pocHoit narpy6ok; 5 —
COeNMHUTENIbHBIN (hitaHew

Knanan 3amutHbeit ruapasnuveckuit K3I'-120 (puc. 3.22)
CrielMaJIbHO MpeJHa3Ha4YeH IJIS 3alUTHl TPYOOIIPOBOIOB OPOCHU-
TENBbHBIX CUCTEM OT THIAPABIMYECKOTO ymapa M HEIOMYCTHMOTO
CTaTMYECKOTO TMOBBIIIEHUS AaBjieHUs. M306bITOUHOE naBjaeHUE
CHUXAaeTcs BCJENCTBHUE BbIOpOCA YaCTU BOABI NPU THAPaBIUYEC-
KOM ynape u3 TpybonpoBoaa M pa30OpbI3TUBAHUS €€ paIuyCOM
12—15 M Bokpyr KnanaHa B Buae moxns. [1losToMy ycraHaBiIM-
BaTh €ro B 3MaHWU HACOCHOW cTaHIMUU HemomycTumo. OH ycTa-
HaBJWBAaeTCS Ha CTOSIKE IMOJIMBOYHOTO TPYOOIpOBOAA IOCE 3a-
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JOBUXKU Dy = 100 MM y HETIOABUXHOM OMOPHI TPU paboyeM JaB-
neuun He Boiwe 1,2 MIla n pacxome Boasl B TpybOIIpoBoOaEe 10
120 n/c. CymecTBYIOT KJjlallaHbl MHBIX TUIOB JUJIST JaHHBIX YCJIO-
BUI pabOTBI CUCTEMBI.

Puc. 3.22. KnanaH 3amMTHBIA rHAPABIHMYECKHIl:
1 — xopnyc; 2 — KpblliKa; 3 — 3jacTHyHas auadparMa; 4 — BO3AYLIHbIM
0aNIoH; 5 — WNWIbKYU; 6 — TpyOKa; 7 — OTCEYHOE YCTPOMCTBO, § — KOp-
MyC OTCEYHOTro YCTpoicTBa; 9 — KianaH oTceyHoit; /0 — npyxuHa; 11 —
TapupoBOYHas raiika; 12 — BaHTy3; 13 — oTpaxarejbHasl TapeJjika

Ko BTOpOIt rpynne cOpOCHBIX YCTPONCTB OTHOCUTCSI TaCUTEINb
ruapaBinyeckux ynapoB KoHcTpyKimn YKpBOIT'EO. Ero ycranas-
JIMBAIOT B 3MaHUU HACOCHOM CTAHLIMM Ha TMaTpybke rmocjie o6paTHO-
ro xjamaHa. 'acutenu 3TOi KOHCTPYKUMHU PEKOMEHAYIOTCH IJIS
TpyOOTnpoBOoaOB 6OJbIINX nMaMeTpoB. OHM He pearvupyloT Ha TUlI-
pPaBIMYECKUI yaap, BO3HUKAIOIIMIA MPU TMycKe Hacoca, T. €. yaap,
HaYMHAIOUIMNHICA ¢ BOJIHBI TOBBILIEHUS OaBiaeHUs. HemocTtaTku
3TOTO YCTPOICTBA 3aKJTIOYAIOTCS B CJIOKHOCTH KOHCTPYKIMHU U 3K-
crutyaTauvi. X He ycTaHaBAWBAIOT B MPOMEXYTOYHBIX TOYKAX BO-
JoBojA.

Peryaupyomas apMaTtypa IIpUMEHSIETCSI IIPU HEOGXOMUMOCTHU MO -
JIepXaHUST B HAITOPHBIX CUCTEMax BOJOCHAOXeHUS Ha TpebyeMoM
ypOBHE pacxona wiu aasieHuss. HeobxonuMocTs apocceMpoBaHus
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BO3HHMKAET NPH OTPaHUUYEHWH TTOJAAUYM BOABI HACOCAMU, Tepepacripe-
IEJIEHUY Harpy3Kl MeXIy COBMECTHO PabOTalOIIMMHA HACOCAMH, TIpU
yCTaHOBJIEHUHU TpebyeMoro pexxuma BogoBoaa U ap. PerynmupoBaHue
JIIaBlIEeHUsT HEOOXOIMMO B TeX CJydyasiX, KOTAa B pacrpeneTuTeIbHbIX
M MarucTpajibHbIX TPYGOIPOBOAAX OHO 3HAYMTEIbHO OTINYAETCS OT
TpebyeMoro. JlaBieHHe BOIbl MOXHO PETYJMPOBAThH C ITOMOLIBIO CIIe-
UMaJBbHBIX KJIAMAaHOB, a TaKXe pery/siTOpoB JaBlieHUs] Ha Ga3e auc-
KOBBIX TTOBOPOTHBIX 3aTBOPOB M KOJIBLIEBBIX 3aaBHXeK. OHM B 3aBU-
CUMOCTH OT KOHCTPYKIIMM MOTYT aBTOMAaTUYECKH TTOANEPXUBATh JaB-
JIEHUE «T10cIie ceOs» WiIn «10 cebsi».

Kitarmansl M3roTaBAMBAIOT PBLIYAXHBIMU WIU TPYXUHHBIMHU
¢naHLIEBBIMU YYTYHHBIMU Ha AaBJICHUE Py = 1,6 MIla, nnaMeTpom
60—300 MM. BO3MOXHOCTh UCIOJIB30BAHUS YKa3aHHBIX KJIalmaHOB
OrpaHHYeHa M3-3a UX MHEPUMOHHOCTH B MOMEHTHI PE3KOr0 U3MeEHE-
HUS JaBJA€HUS. DTO MOXET MPUBOAUTH K 3HAYUTEIILHOMY ITOBEIIIIE-
HUIO JaBJIEHUST B TPYOOIIPOBO/IE.

Peryngaropsl maBjieHUs Ha 6a3e AJUCKOBBIX MTOBOPOTHBIX 3aTBO-
POB C YIUIOTHEHHEM B KOPITyCe C MPOrpaMMUPOBAHHBIM 3aKPHITH -
€M, KakK IPaBWJIO, BLI3BIBAIOT ITOBHIIIIEHNE NaBJICHUS He 0ojiee ueM
Ha 0,2 MIla cBepx pabouero.

JIMICKOBBIIT TTOBOPOTHEIH 3aTBOp 0OOpYIYETCSI TUIPOTIPHBOIOM,
YTIPaBJISIOUIMM YCTPOMCTBOM C 3JIEKTPUYECKUM pejie U PeTYIupy-
IOIIMM KJIaITaHOM, KOTOPBIM HACTpauMBaeTCd Ha MOAAepXaHue Tpe-
OyeMoro IaBieHUS 3a WU Tepea 3aTBOpoM. [1oBBIIIEHWE WM TO-
HUXEHUE HaBJIEHUSI B KOHTPOJINPYEMOW TOYKE TPYyOOIpoBoOAa IO
CpaBHEHUIO C TpeOYeMBIM MePeaaeTcs B peryJIUPYIOIINI OpraH, Ko-
TOPBII 3acTaBiisieT paboTaTh TMAPONPUBOI B HallpaBeHUU OTKPHI-
BaHMWs WJIM 3aKpbIBaHWUS 3aTBOpa, YTOOBI ITOIAEpXKAaTh AaBJIEHHUE
B 3alaHHOM IuamnasoHe. Peryssitop nasiaenust D, = 150—-300 mm
paccyuTaH Ha MoaaepxXaHue TpeOGyeMOoro JaBJeHUS 3a 3aTBOPOM
B nuana3oHe 0,3—1,2 MIla. BMecTo IMCKOBOTO ITOBOPOTHOIO 3a-
TBOpa MOXET UCITOJIb30BaThCsI KOJIbLIEBAsT 3aBMXKA.

3.7. CoopyXxeHusa Ha BOAONPOBOAHOW CEeTU
n BOoaoBoAax

HopmanbHas paGoTta cucTeMBI TTOfaYM M pacripenejeHUsT BOIbI
MOXeT OBbITh ObecrieueHa, eClii CO3JaHbI YCIOBUS 1T GECIIpernsT-
CTBEHHOTO JOCTyNa K OCHOBHEIM €€ y3j1aM. TaKUMM y3/1aMU SIBJISI-
IOTCSI MeCTa YCTAaHOBKM apMaTypbl U (paCOHHBIX yacTeit ¢ ¢uiaHue-
BBEIMU COSIMHEHUSIMU. B 3THX MecTax ycTpanBalOT BOAOMPOBOIHBIE
KOJIOALIBI U KaMePHI.
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Hnsa onpeneneHus: raGapuToB BOAOTIPOBOIHBIX KOJOALEB U UX
yHcJia HE0OOXOAUMO 3HATh AUaMeTp TpyD, pa3Mmepsl hacOHHBIX Yac-
Teii, 3aIBUKEK, 3aTBOPOB, MOXapHBIX TUIPAHTOB U T. HI., 4 TaKXe
MecTa UX yCTaHOBKHU. [103TOMy TIpH NMPOEKTUPOBAHUHU TTOCJIE OTIpe-
JIeJIeHUsT JUaMeTpOB M BbIOOpa MaTepuaia TpyO NMpOU3BOLST HeTa-
JIMPOBKY BCeX Y3JI0B ceTH. [IpaBUJIbHOE KOHCTPYUPOBAHUE Y3JIOB
M pallMOHAJIbHOE MCITOJIb30BaHUE CYIECTBYIOLIETO COPTaMeHTa ap-
MaTypsl M (PaCOHHBIX YacTeil MO3BOJISIIOT CHU3UTb CTPOUTEIbHYIO
CTOMMOCTB CETH U YMEHBIINTD pa3Mepsl KonoaieB M Kamep. [Tpex-
Jie BCETO HAMEYaloT MECTa YCTAHOBKY TMAPAHTOB M Pa3TMYHON ap-
MaTyphl, a 3aTEM OCYHIECTBIISTIOT MTOA00pP HEOOXOAUMEBIX HaCOHHBIX
qacTeil I MOHTaXa OTIE/TbHBIX Y3JI0B.

IIpu onpeneneHUH pa3MepPOB KOJIOALIEB MUHUMAJIbHBIE pacCTOS -
HHSI 10 BHYTPEHHMX TTOBEPXHOCTEH KOJIOALEB CIAeAYeT BbIOMPATh,
pykoBoactBysick Tpe6oBanusasmu CHull. Kosonusl mumpuHoi 10
2,5 M, KaK MpaBuIo, yCTPAaUBaIOT KPYTJIBIMH, CBBILIE 2,5 M — TIps-
MOYTOJIBHBIMM,

Ha puc. 3.23 noka3aH Kpymiblii B TJ1aHe KOJoJel M3 COOpHOro
xese300eToHa, NMpeaHa3HaAYeHHBIN UIST OCHOBHBIX Y3JI0B TPYOOMpo-
BozoB anameTpoM 100—600 MM. Kosnozmel cocToUT M3 OCHOBaHMS,
paboueii KaMepbl ¥ TOPJIOBUHBI, KOTOpast 3aKaHYMBAETCST YYTYHHBIM
JIIOKOM ¢ Kpbolirkoit. Ha puc. 3.24 moka3aHa Kkamepa M3 cOOpHOTo
xene3obeToHa (pa3dpaboTaHHAs WHCTUTYTOM «MOCUHXITPOEKT»),
ycTpauBaemast Ha BOOOBOIAX M BOZOIMPOBOMHBIX MAaruCTPaIsX.

BeicoTa paboueif yacTH KOMOALEB MOKHA OBITh HE MeHee 1,5 M.
st criycka B KOJIO[Ell Ha eT0 TOPJIOBUHE U CTEHKAaX HaJUIEXHT YC-
TaHABJIMBATh pPU(JIEHBIE CTaJIbHBIE WIN YYTYHHBIE CKOOBI; JOMyCcKa-
€TCsl TPUMEeHEeHHEe MEePEeHOCHBIX METATUYECKUX JIeCTHUL. Bokpyr
JIIOKOB M KOJIOALEB, Pa3MEIIaeMbIX Ha 3aCTPOEHHBIX TEPPUTOPHUSIX
6e3 MOPOXHBIX MOKPBITUH, ClielyeT MpeayCMaTpUBaTh OTMOCTKH
wupuHoM 0,5 M ¢ YKJIOHOM OT JIIOKOB.

Ha npoe3xeit 4yacTH KPBIIIKHU JIIOKOB JOJXKHBI OBITH HA OJHOM
YPOBHE C ee nmoBepxHocThl0. [Ipu 3amenke Tpyd B CTeHKaX KOJIOX-
1leB HeoOX0AMMO OoGecreuynBaTh MJIOTHOCTh COEAWHEHUH, BOIO-
HETIPOHUIIAEMOCTh B MOKDBLIX TPYHTaxX, a TakKXe BO3MOXHOCTH
OCaIKU CTEHOK.

IMpu mpokiiagKke 3HAYUTENBHBIX U CIIOXHBIX Y3JI0B TPyOOIIPOBO-
JIOB GOJIBUIMX OUAMETPOB Ul pa3MellleHUsT KOMMYHHUKaLUi ycTa-
HaBJIMBAIOT KaMepy TiepekyiouyeHU. IIpu pasMellieHUM 3aJBUXEK
B KaMepax IpelycMaTpHUBaeTCsl BO3MOXHOCThL YIIPaBJIEHUS WUMH
C ITOBEPXHOCTH 3€MJIN Yyepe3 HeOOJbIIHE JIIOKU C TTOMOIIBIO CITEIH-
aJIbHBIX YCTPOMCTB.
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Puc. 3.23. Bononposoanslii Kosogen:
I — xonbLO U3 Xene306eToHa; 2 — IUTMTA MEPEKPHITUS; 3 — OTMOCTKA; 4 —
CKOOBI; 5 — TpyObl BONONPOBOMHOM CETH; 6 — AHHUILE
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Puc. 3.24. Kamepa u3 cGopHoro xeine3o0eToHa:
1 — BojoOHanopHast JIMHUA;, 2 — TropJIOBMHA KaMepbl, 3 — JIeCTHULA; 4 —
MOXapHBIil TMIPAHT; 5 — XeJjIie306€TOHHOE JHUIIE



IIpu ucnonb3oBaHUU IJIsT BOOOBOIOB XeJIE300€TOHHBIX Hamop-
HBIX TPYO C 1IeJIbI0O YMEHBIIIEHHUST rabapUTOB KaMep Y4acTKH BOIOBO-
I1a, HEMOCPEACTBEHHO MPUMBIKAIOILINE K KaMepe, BBIMOJHSIIOT U3
cTajbHBIX TpYO. [Tpu HaMMYUM MOA3EMHBIX BOJ OHUILUE U CTEHKM
KOJIOMLIEB M KaMep TMAPOU3OIUPYIOT OUTYMOM UJIU LIEMEHTHBIM pa-
cTBOpOM. Bomy 13 Kamep yoansiioT ¢ OMOILBIO HACOCOB, MCIOJb3YsI
IUTST 3TOTO TIpUSIMKH. TIpy BO3MOXHOCTH cOpoca BOXI M3 KaMep B Cy-
LIECTBYIOMINIT BOIOTOK MJIM IPEHAX CJIeNyeT MpeaycMaTpuBaTh OT-
BOJ BOI U3 MNPUSIMKOB ITO0 YYTYHHBIM TPyOaM B BOMOCTOYHBII MJIN
JIPEHaXXHBIM KOJIOHELI.

ITon neficTBMEM BHYTPEHHUX CHUJI NaBJEHUS] BOIBI B HATTOPHBIX
BOIOTIPOBOIHBIX TPYOaX BOZHUKAIOT PACTITUBAIONINE HATIPSIXKEHUS,
KOTOpBIE€ HE MOTYT OBITH BOCTIPUHSATBI CTHIKAMU TPYO. OHM MTOABIIS-
J0TCSI B MECTax IOBOPOTA JIMHUIA, Ha OTBETBJIEHHBIX, TYITMKOBBIX
yuyacTKax, Ha y3jax ceTu. s UCKITIOUeHUs] CMEIIEHUS U MTOBPEX-
JIEHUST TPYOOITPOBOIOB B BOAOTIPOBOJAHBIX KOJIOALIAX U KaMepax Wi
B TPYHTE YCTPauWBalOT YNMOPbl B BUIAE OETOHHBIX WJIM KHUPIMUYHBIX
MacCHBOB.

Ilepexon BOmOMPOBOIHON JTUHUM IO XKEJE3HON WJIM aBTOMO-
OMIBHOI OPOTOoit — HOCTATOYHO OTBETCTBEHHOE COOPYXKEHHE, TaK
KakK pa3pblB WM MOBPEXACHUE UX MOXET NMPUBECTU K CO3MAHHUIO
aBapuitHON CUTYallMU. DTHU TMEPEXOoIbl OCYIIECTBISIOT, KaK IpaBU-
JIo, B CIIELIMANIbHBIX KOXyXxax ((pyrnspax). Koxyx nepexona ciayKut
IUISL TIpeIoXpaHeHUsT paboyero TpyooIpoBoa OT Harpy3oK, BO3HU-
KaloLIWX OT IMOABUXHOIO COCTaBa, M UISl 3alIUTHI €r0 OT BO3MIEH-
CTBMSI arPECCUBHBIX TPYHTOB U GJIyKHaloLIUX TOKOB. DyTisip BhI-
TIOJTHSIETCSI U3 CTABHBIX TPYO.

Tlepexonsl HOMKHBI 00eCTIeYMBaTh 6€30MacHOE ABUXEHHUE TPAHC-
ropTa B NMEpUOA MPOU3BOJCTBA pabOT MO MPOKJanaKe TpyObornpoBo-
OB, TIpeIOXpaHeHWEe 3eMJISTHOTO TOJIOTHA U MOKPBITUS JOPOT OT
pa3MbIBa MPY BO3MOXHOW aBapuM Ha TpyOOIMpoBOAax, a TaKxXe
TIpeIoXpaHeHue TPyOOMpOBOIOB Mepexoaa oT pa3pyuieHus. Ilepe-
XOABI TOJKHBI YCTPAauBaThCSl HA MPSIMOJIMHEMHBIX yYacTKax Tpy6o-
TIPOBOJIOB C MepecevyeHNeM TTOJIOTHA KeJIE3HON MM aBTOMOOHUIIBHOM
JIOporu nof NMpsiMbIM yriioM. Tlepexonbl oOBIYHO pacriosiaraioT Non
TTOJIOTHOM XeJIE3HOM NOpOrM B MECTaXx C MUHUMAaJIbHBIM YUCIIOM
nyTei, Kak MpaBUI0, BHE MECT PACITOJIOKEHUS CTPEJIOYHBIX TTepeBO-
OB M CBHE3N0B, He 6amxe 10 M OT OMOp KOHTAKTHOM ceTH M (yH-
JIAMEHTOB MCKYCCTBEHHBIX COOPYXXEHUI. THMOBBIE TTPOEKTHI TMEpe-
XOJI0B BOIOIPOBOMHBIX JJUHUIA TTOJ XKeNe3HOTOPOXKHBIMU MYTSIMHU
pa3paboTaHel HHCTUTYTOM «MocrunpotpaHe» (puc. 3.25).
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=== HE MEHEE MUHUMANBHOA
FNYBUHbLI SANIOKEHWRA TPYE
NO YCNOBMO NPOMEPIAHUR
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Puc. 3.25. Ilepexon BoaonpoBOAHO#H JHHHH MO XKeJe3HOAOPOKHBIMH

NyTAMH:
1 — BOIONPOBOAHBIN Kosionel; 2 — PEMOHTHBIN y4acToK; 3 — KOXyX; 4 —
pabouast Tpy6a; 5 — BuIMycK;, 6 — 3auBUXKa; 7 — XeJEe3HOMOPOXHOE
MOJIOTHO

KoHcTpykuueii nepexona npeaycMaTpuBaeTcsi BOSMOXHOCTb Ha-
GII0EHMS 32 €ero paGoTO, OTKITIOUYEHUS U OnopoxHeHus. Obuias
IJIMHA TIepexola CKJiadblBaeTCs W3 UTMHBI KOXYyXa W JJIMHBI
PEMOHTHOTO yyacTKa. KoXyx MpUHUMAETCs TaKOW AJTMHBI, YTOOBI
KOHLIBI €10 OBbUTH BbIBeIEHBI HAa PACCTOSTHUE HE MEHEe 5 M OT MO0~
LIBBI OTKOCa HACBIMKU 1 3 M OT OPOBKM OTKOCA BhIeMKM. [ITMHa pe-
MOHTHOTO y4acTKa NMpuHuMaeTcs He MeHee 10 M.

Ha tpy6onpoBone ¢ 06enx cTOpoH repexoaa ycTpauBaloT KOO/ -
LBl C 3aITOPHOM apMaTypoil, yCTAHOBJICHHOM B LEJSIX OTKJTIOYEHUS U
OTTOPOXHEHMS Mepexonos. JlnameTp paboueii TpyObl nepexona npu-
HHUMaAIOT, KaK IPaBUJI0, paBHBIM IMAMETPy pabouero TpyoorpoBoaa;
MHaMETP KOXYXa ONpee/sTioT B 3aBUCUMOCTH OT AUAMeTpa U MaTe-
puana paboyeit TpyGnl M OT criocoba MPOM3BOACTBA paboOT B CO-
otBeTcTBMU co CHUIT 2.04.02-84*. Paboumii HarmopHslit TpyGOIIpO-
BOJ, YKJIAIBIBAEMBI B KOXYXe, TPUHUMAETCS U3 CTaJbHBIX TPYO,
TaK Kak MpH UX yKJIanke obecrneuyrBaeTcst 1eJIOCTHOCTh CTHIKOB MpHU
3aTaCKUBAHUU TPYO B KOXYX.

YcTpoiicTBO mepexonoB MoA Xeae3HOMOPOXHBIMA U aBTOMO-
OUITBHBIMU IOPOTAMU MOXET MPOU3BOAUTHCS BECTPAHLIECHHBIM MU
OTKPHITHIM CMOCO60M. CxeMbl MepexonoB MOoA aBTOMOOUIbHBIMU
NIOpOTaMM aHAJIOTUYHBI CXeMaM TePEXOH0B IO XKeJIEe3HOIOPOXHBI-
MU TYTSMHU.

IMepexon BOXONMPOBOAHKIX TPYO Yepe3 peKu MOXET GBITh OCYyILE-
CTBJIEH IO MOCTY, a TakXe 110 AHY peku. Ilpu mepexome mo OHY
PEKY BOXOMPOBOAHBIE TPYOB! YKJIaABIBAIOTCS B BUAe Atokepa. Yuc-
JIO JIMHUM TpyO HoKepa MOMXKHO OBITh HE MEHee ABYX, MPU ITOM
MPpHY BBIKJTIOYEHWH OHOI U3 JTMHMIA TT0 OCTALHBIM JOJIXKHA obecre-
ynBatbes nogava 100 % pacuetHoro pacxoaa Boabl. J1oKephl yKia-
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JBIBAIOT U3 CTAJIBLHBIX TPYO MOBBIIIEHHON MTPOYHOCTHU C YCHJIEHHOM
AHTUKOPPO3UOHHOM 3aluToM. [1yOMHA YKIIaAKHA MOABOAHON YacTU
TpybomnpoBoaa (oo Bepxa TpyObl) MOKHA OBITh HUXKE IHA BoIOeMa
He MeHee yeM Ha 0,5 M, a B npenesnax ¢apBarepa Ha CyIOXOIHBIX
BOJOTOKaX — HE MeHee 4yeM Ha | M. PaccTossHue Mexny JTUHUSIMU
JIoKepa B CBeTy MpuHUMaeTcsd He MeHee 1,5 M. ITo 06e cTopoHBI
JIOKEepa yCTPauBalOT CHeLMaIbHbIE KOJOALUBI C YCTAHOBKOW B HUX
C TTOMOIIIBIO 3aABMXEK HEOOXOOMMBIX MEepeKItoYeHUi. JJ1oKepsI co-
OMpaloT M CBapUBAIOT Ha MOBEPXHOCTU. OCHOBHBIMU CITOCOGAMU
YKJIAAKUA TpyOONpOBOIOB MO BOAOH SBASIIOTCS: METOA CBOOOJHOTO
TIOTPYXEHUSI; ONyCcKaHUe TpybonmpoBoAa ¢ MiaaByyUX WJIM CTallMO-
HapHBIX OTIOP; OTMYCKAHME CO Jibla U C TUIAaBYYUX CPEICTB TIPU TTO-
CTENIEHHOM HapaulMBaHUHU IUIETEH; MPOTAaCKMBAHUE TUIETEH TPYyOO-
TPOBOJA MO AHY MOABOIHOMN TPaHLIEH.

Llenecoobpa3HOCTh UCOAB30BAaHUSI TOTO WJIM MHOTO crocoba
OTpPEAEIISTIOT Ha OCHOBE TEXHUKO-3KOHOMHUYECKOTO CpaBHEHHS Ba-
PUAHTOB MCXOASI MX MECTHBIX YCIIOBUH.

8. Comon



Paszpnen 4. Bono3abopHblie coopyXeHusa

4.1. CoopyxeHus ana sabopa noa3semMHbIX BO4

4.1.1. YcnoBus 3aneraHus noaseMHbix Boa,
UX UCNONb30BaHue

HN3zydyeHueM non3eMHBIX BOA 3aHUMAETCSI HayKa THIAPOTEOJIOTHSI.
OTMETUM JUILIb BaXHEHIIWe TUAPOTeoJIOTMYECKHE TToKa3aTelu
U YCJIOBUA 3aJIeTaHUs MOA3EMHBIX BOJ, ONpEEAIOUINeE UCTTONbB30-
BaHWE UX Boro3abopaMu 1Jisi BONOCHAOXeHUs.

ITo ycrnoBuam 3aneranust (puc. 4.1) pa3nmuyaloT ABa OCHOBHBIX
TWTA MOA3EMHBIX BOJ — Oe3HaropHbIe M HamopHble. [opH30oHTHI 6€3-
HamNOPHBIX BOJ HE UMEIOT CIIOUIHOTO HEMTPOHULIAEMOTO ITOKPBITHA.
B Takux ropuM3oHTax yCTaHaBIMBAETCS CBOOOMHBIN YpOBEHDb BOIBI,
IJTyOMHa KOTOPOTO COOTBETCTBYET MOBEPXHOCTH BOIOHOCHBIX ITOPOLI.

By
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Puc. 4.1 Cxema yc/0Buii 3a1eraHus NOA3EMHBIX BOJ:
A — BepxoBonKa; b — rpyHTOBbIe BOIbl; B — Ge3HAIOPHbIE MEXILIACTOBbIE
BOJIbl; ' — HamopHble BObI; / — MPOHULAEMBIE NTOPOIBI; 2 — BOJOYIIOPHBIE
rnoponsl; 3 — GypoBasi CKBaXuHa; 4 — ypoBeHb BOIbl (@ — CBOGOAHBII, 6 —
Mbe30METPUYECKHUIT); 5 — MCTOUHHUK

Bonsl nepBoro ot noBepXHOCTH CILIOUIHOTO BOIOHOCHOTO TOpH-
30HTAa Ha3bIBAIOTCSI TPYHTOBBIMU. JIMH3000pa3Hble CKOIUIEHUS BOABI
Ha BOJIOYTIOpax WM CIa0ONPOHUNIIAEMBIX CJIOSIX, UMEIOIINE JTOKATb-
HO€ pacIipoCcTpaHeHHe, 00pas3yloT BEPXOBOJKY, KOTOopas pacroJio-
JKeHa Hal TPYHTOBBIMH BOJAMM.

I'pyHTOBBIE BOABI — 3TO, KaK NMpPaBWIO, BOABl G€3HANOPHBIE,
XOTS Ha OTAEJIbBHBIX YYaCTKax MOTYT MPUOOpeTaTh MECTHBII HAIop;
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3aJ1eTal0T OHU OOBIYHO Ha HEGOBIION TITyOHHE U TTO3TOMY MOABEP-
raloTcsl BO3IeHCTBUIO TUIPOMETEOpOSOruieckux ¢pakropon. B 3a-
BUCUMOCTH OT C€30Ha, KOJIMYECTBA OCaKOB U TeMIIepaTypbl U3Me-
HAIOTCS KaK YpOBEHb I'PYHTOBBIX BOJ, TAK U MX XMMHUYECKHUH CO-
CTaB.

ITuTaHue rpyHTOBBIX BOJA MPOUCXOIUT MOCPEICTBOM MH(MWILTPA-
LIMU aTMOC(EPHBIX OCATKOB U PEYHBIX BOI, a B HEKOTOPKIX Cyya-
SIX 3a CYET MOCTYIUIEHUST HAMOPHBIX BOJ U3 HUXEJICXKAUINX TOpHU-
30HTOB. BciienctBre HErayo0KOro 3ajeraHus U OTCYTCTBMSI BOJO-
YIOPHBIX MOKPBITU TPYHTOBBIE BOJIBI MOTYT JIETKO MOABEPTraThCs
3arpsI3HEHUI0. YCJIOBUS 3ajJIeTaHUsl 3THX BOJ OYeHb pa3HOOOpPa3HHEI.

HarmopHble BoOBl 3aK/TIOYEHBI MEXIY BOMOHEMPOHWIAEMBIMU
crnoamMu. B O6ypoBoif CKBaxyHe, BCKPBIBUIEH HATTOPHBIA BOLOHOC-
HBI TOPU3OHT, BOJA MOAHUMAETCS BBIIIE KPOBJIM 3TOTO TOPU30OHTA.
Ecnu HamopHBIN (Mbe30METPUUYECKUIT) YPOBEHD PACITONIOXKEH HAL
TIOBEPXHOCTBIO 3eMJIM, TO CKBaxuHa (oHTaHupyeT. [loaToMy mis
MOJIyYEHUST CAMOU3IUBAIONICHCS BOABI CKBAXUHBI HEOOXOANMO OY-
PUTh Ha Y4acTKax C TTOHMXXEHHBIM PENbed oM.

ITpoHM1IaeMBblii TIJIaCT, OTPAaHUYEHHBIN ABYMS BOIOYITOpaMU, MO-
XeT He ObITh 3amonHeH Bomoit. [Tpu aToM 0OpasyloTcst moJyHanop-
Hble WK Oe3HaNOpHbBIE MEXTIIJIAaCTOBbIE BoAbl. HarmopHeIe BoabI 3a-
YacTylO Ha3bIBAIOT apTe3UaHCKMMM HE3aBUCUMO OT TOTO, U3JINBAIOT-
Csl 9TY BOIbI HA TOBEPXHOCTDb UJIA HET.

BonoHOCHBIH FOPU30HT SABJISIETCS HATIOPHBIM, €CJIM OH MMEET
00y1acTh MUTaHUS, PACTIONIOXKEHHYIO Ha 60Jiee BBICOKMX OTMETKax,
YeM BOJIOYTTOpHAas KPOBJIST 3TOTO0 TOPU30HTA.

IIpu oTkauke BOABI M3 CKBaXWHBI BOKPYT Hee oOpa3yeTcs me-
TIpeCCHOHHAsl BOpOHKa. B Ge3HamopHBIX BoAax 3Ta BOPOHKA OTpa-
>KaeT MOHUXEHUE YPOBHS BOABI BOKPYT CKBaXXMHbI M OCYIIIEHME Ya-
CTU BOJIOHOCHOTO TOpU30HTa. B HAMOpHOM TOpU30HTE 0OpasyeTcst
JIeTIpECCUsT MTbe30METPUYECKOM TTOBEPXHOCTU — CHHUXEHUE HaBile-
HMS B OTNIpeeICHHOI 30HEe BOKPYT CKBaXKMHBI.

ApTe3MaHCKHe BOABI 3ajieraloT OOBIYHO Ha 0Oojiee WU MEHEE
3HAYUTENbHOM MIyOMHe. OT MOBEPXHOCTH OHU U30JIMPOBAHBI BOHO-
YIOPHBIMU CJIOSIMU M TIO3TOMY MEHEe MOIBEPKEHBI 3arPSI3HEHUIO,
YyeM TpYHTOBBIe BoAbl. OLeHMBasi BO3MOXHOCTb HCITOJIb30BaHUS
MOA3EMHBIX BOM, OTIPEHEISIIOT UX €ECTECTBEHHBIE U AKCITyaTallMOH-
Hble 3amackl. [Tog ecTeCTBEHHBIMU 3aTlacaMM MOA3EMHBIX BOJ MO~
pa3yMeBaeTcsi KOJIMYeCTBO MOA3EMHBIX BOJ, HAXOMSILLIMXCSI B BOJO-
HOCHBIX TTOpOJIaX, He HapylIeHHbIX 3KCIyaTallueid BOO03a00pHbBIX
COOPYXEHHI; IMOJ 3KCIIyaTallMOHHBIMU — WX PacXold, KOTOPIi
MOXET OBITh MOJIyYeH Ha MECTOPOXIEHUHN C MOMOLIbIO paLlMOHAb-
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HBIX B TEXHUKO-3KOHOMUYECKOM OTHOLIEHUU BOA03a00PHBIX COOPY-
KEHUH TIpU 3aJaHHOM peXHUMe 3KCIUTyaTallMu W MpPU KayecTBe
BOJBI, YIOBJIETBOPSIONLIEM TPeOOBAHUSIM TTOTpeOUTENIel B TeUeHUE
pacyeTHOro cpoka BopornoTpebieHnsi. OHM COCTABNISIIOT YacTh ecTe-
CTBEHHbBIX 3a11acoB.

DKcriyaTaUMOHHBIE 3aMmackl MOA3EMHBIX BOI MPU MPOEKTUPO-
BaHUU BOJ03a0OPHBIX COOPYXEHHWI TIOACYMUTHIBAIOT O pe3ysibTa-
TaM TIPOBENEHHBIX HA MECTOPOXIEHUU NETATbHBIX TUIPOTEOJIOTH -
yeckux pabot. [Ipu aKcryatali BOJOHOCHOTO TOPU30HTA Hapy-
LIAIOTCST €CTECTBEHHBIM peXuM U 0alaHc NOA3EMHBIX BOI,
BCJIEAICTBUE Yero B 06acTH 0T60pa BOABI BO3HUKAET 30HA MOHU-
KEHHOTO MaBJieHUsI, U TaKUM 00pa3oM co3naloTcst OnaronpusiTHbIe
YCJIOBUS TSI BOBJICUEHUST B JAHHBINM 9KCITyaTUPYEMBIf BOTOHOC-
HbIi TOPU3OHT IOTOJHUTEIBHBIX PECYpCOB: TMEpPEeTOK BOABI U3
CMEeXHBIX BONOHOCHBIX IJIACTOB, pa3leIeHHBIX CJIabompoHUIIA-
€MBIMU CJIOSIMU; UHOUILTPALIUST aTMOCHEPHBIX 0CaNKOB; (PUIBT-
paluyst U3 MOBEPXHOCTHBIX BOIOTOKOB M BOJOEMOB; UCKYCCTBEHHOE
peryaupoBaHHe pexXuMa MOA3eMHbBIX BoI U Ap. B 3aBucUMOCTH OT
CTeNeHU pa3BelaHHOCTU 3KCIIyaTallMOHHBIX 3a1M1acOB, CIOXHOCTH
TMAPOTEOJOTUYECKUX U TUAPOXUMHYECKHUX YCITOBUI, OMHOPOIHOC-
TH GUIBTPALIMOHHBIX CBOWCTB BOAOBMEIIAIONIMX MOPOJ YCTaHAB-
JINBAIOT KaTerOpUIO MOA3EMHBIX BOI.

4.1.2. Tunbl BOA03abopoB NOA3EMHbIX BOL, YCNOBUS
UX NpUMeHeHUs

BriOOp THMA COOPYKEHUI M CXEMBI UX pasMellieHUsT 3aBUCUT OT
rJyOMHBI 3aJleraHUsT BOMOHOCHOTO ITacTa, €ro MOIUIHOCTH U BOJO-
OOMJILHOCTH, YCJIOBUM 3aJIeTaHMsI, T€0JIOTUYECKUX U TUIPOJIOrnyec-
Kux ycaosuit. CoopyxXeHHsl, TpUMeHsieMbIe IS 3aXBaTa MOA3eMHBIX
BOJI, MOAPA3AENISIIOTCS HA CJIEAYIONINe TPYIMIbl: CKBAXXUHBI, 1IAXT-
HbI€ KOJIOALbI, TOPU30OHTAJIbHBIE BOH03a00phI, JIydyeBhIe BOIX03a00-
PBI, KanTax UCTOYHUKOB.

Bono3aGopHbie CKBaXXMHBI U LIAXTHBIE KOJIOALBI IIUPOKO IPU-
MEHSIIOT MPU 3KCIUIyaTalUuu KaK O0e3HAIMOPHBIX, TAK U HATOPHBIX
non3eMHbIx Boa. IIIaxTHEIE KOJOALBI MCITOJB3YIOT Yalle NMpU He-
060abIINX 00BEMaxX MOTPeOIeHUS U TTyOMHE 3ajleraHus MOA3eMHBIX
Bon no 20—30 M. DddexTUuBHOE MCMONIb30BaHNE BOA03a0OPHBIX
CKBaXXUH BO3MOXHO IpU ITyGHUHE MOJOUIBEI BOJOHOCHOIO CJiost 60-
jee 8—10 M ¥ NMpU MUHUMAaIbHON ero MomHOCTH 1—2 M. Dhdek-
TUBHOCTb UX TIPUMEHEHUS BO3pacTaeT C TIyOMHOM 3ajieraHUusT BOM:
MPY 3TaXHOM 3ajieTaHUM BOAOHOCHBIX TOPMU30HTOB, KOIrJa OOWH
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WJIM HECKOJIbKO U3 HUX ABJISIIOTCS UCTOUHUKAMU BOJOCHaOXeHUS,
CKBaXXMHBI CTAHOBSITCSI HE3aMEHUMBIMH.

Tl'opuzoHTaIBHBIE BO03a0OPHI MOTYT NTPUMEHSTHCS TIPU HETJTYy-
OOKOM 3ajieraHMy BOOJOHOCHOTO TulacTa HeGOoMblIoit MolIIHOCTH. 3a-
YacTyl0 WX MCIIOJIb30BaHUE TIO3BOJISIET JOOUTBHCS 0O0Jiee BHICOKOTO
a¢dexra B 3a60pe BOIBI, YEM UCITOJIb30BAaHNE BEPTUKAJBHBIX BOJO-
3a60poB. ['opusoHTaILHBIE BOI03a0OpPHI B BUAE APEHAXHBIX TPYO
W rajepeit, npuMeHsieMble IS 3aXBaTa I'PYHTOBBIX BOJ, YKJIaJkIBa-
JOT B BBIPBITHIE KAaHABBI U PacrojiaraloT Ha riiyouHe He 6onee 5—8 M.
TI'opu3oHTaNIBLHBIE JTyYeBble BON03a00pBl MPOOYPUBAIOT U3 LIEHTPAb-
HOM IIaXThl — KaMephl U Yallle TIPUMEHSIIOT JUTs1 3aXBaTa TPYHTOBBIX
BOI, a B TOCJIEAHEE BpeMsI — U IS 3aXBaTa HalOPHBIX BOI Ha TJy-
o6uHe 20—30 M. KantaxxHble COOpyXeHUS MIPpeIHa3HAUYEHBI I TIpU-
eMa BOIBbl M3 BOCXOASIIIUX U HUCXOASIIMX UCTOUHUKOB (KITIOYEH,
pOMHUKOB). B 3aBHCUMOCTH OT yCJIOBMI BBIXOJA Ha MOBEPXHOCTH
3eMJIM U3 BOJOHOCHOTO TOPM30HTA KanTaXy MOTYT UMETh pa3jinu-
HYI0O KOHCTPYKLIMIO: B BUJAE APEHAXHBIX TPYO CO COOpPHBIM KOJIOI-
LIEM U KaMepoM, OMHOM KarTaxXHOW KaMephl, a UHOTIA B BUIE 111aX-
THI C OTBOAHOM TpyOoii. Takue coopyxeHust Ha TeppuTopun Poccun
BCTPEYAIOTCSI CPAaBHUTEIBHO PEIKO.

4.1.3. 3abop noa3eMHbIX BOA4 C NOMOLLbIO OYPOBbIX
CKBaXWH

3abop Moa3eMHBIX BO C TIOMOIILbIO OYPOBBIX CKBAaXXWH — Haubo-
Jiee pacnpOCTpPaHEHHBIA CIOCOO B IMPAaKTUKE BOAOCHAOXEHMS, TaK
KaK OTJINYAeTCsI YHUBEPCAJIBHOCTbIO U TEXHUUYECKHUM COBEPILICH-
cTtBoM. OH MCITOJIB3YETCSI B IIMPOKOM JHaIa3oHe ITyOWH 3ajleTaHus
MOA3eMHBIX BOI.

CKBaXWHBI, YCTpauBaeMble MyTeM OypeHMsl, TpeTHa3HauyeHbl IS
MpyeMa KaK HaropHBIX, TaK M 0€3HATIOPHBIX MTOA3EMHBIX BOJ, 3aJi€-
ralomux Ha rimyouHe 6osee 30 M. CKBaXXMHBI pacIiojiaraloT nepreH-
IUKYJISIPHO HaTpaBJIEHUIO TTIOTOKA MOA3eMHBIX Bod. ITpu camMousnu-
BaIOLIMXCS CKBaXXWHAaxX BOJA OTBOJMTCS CaMOTEKOM B COOpHBIii pe-
3epByap, a 3aTeM IepeKauYnBaeTcs TM00 HA OUUCTHBIE COOPYKEHUS,
60 notpebutenaM. Ilpu ry6bokoM 3ajeraHM AUHAMMYECKOTO
YPOBHS CKBaXWHBI 000PYAYIOT apTe3MaHCKUMU HacoCaMM WJIH 3p-
Judramu.

Cxema TpaHCIIOPTHPOBAHUS BOAbI OT CKBaXXWH 3aBHUCHUT OT CIIO-
coba ee nmoixyyeHust. Hanbosbliee pacnpocTpaHeHWE MTOJYYUIN Ha-
TTOpHBIE COOPHBIE BOJOBOIBI, YTO BBI3BAHO MCITOJIb30BAaHMEM CKBa-
KUHHBIX CUCTEM, O0OPYIOBaHHBIX MTOTPYXKHBIMKU HacocaMu. CaMo-
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T€YHBIE CUCTEMBI COOPHBIX BOJOBOIOB IMPUMEHSIIOTCS TP 3abope
BOJIBI M3 KamnTaXeil, CAMOU3JIIUBAIOUIUXCS CKBaXHH, a TaAKXKE U3
CKBaXWH, 000pyIOBaHHBIX HACOCHBIMU YCTAaHOBKaMU WX 3paudTa-
MHU. TTpeuMyILIeCTBO 3TUX CHCTEM 3aKJTI0YaeTCsl B BO3MOXHOCTH UC-
MoJIb30BaHUS Ge3HanopHbIX TpyO. I1pu nmomaye Bombl U3 BOOOCOOD-
HBIX COOpPYXEHUH B CaMOTEUHYIO CeTh paboTa KaXa0il HacOCHOU
CTAHILIMU HE 3aBUCUT OT PabOTHI IPYTHUX U MOXET ObITh OTPETYIHUPO-
BaHa 0e3 yyeTa U3 B3auMOJCHCTBUS.

Bonmo3abopHast CKBaXXMHA B COOTBETCTBUHU C TpeOOBAHUSIMU Oype-
HUS U Teonoruu (puc. 4.2) UMeeT TENECKOMUYECKYI0 KOHCTPYKIIHIO.
CaMast HUXHSST 4acTb CKBaXXHMHBI CIYXHUT OTCTOWHUKOM. Hanm ot-
CTOMHUKOM HAXOHIUTCS BOAOINIPHEMHAsT YaCTh CKBaXUHbI — (UIBTP,
yepe3 KOTOPhIH BOJA U3 BOJOHOCHOTO TIJIacTa MOManaeT B €€ pabouyio
30HY. Tun ¢punpTpa U ero KOHCTPYKIIMIO BHIOMPAIOT B 3aBUCUMOCTH
OT BOJJOHOCHOI TOpobl. Beillie BOZTONMPUEMHON YaCTH CKBaXXUHBI
pacriojiaratoT KOJIOHHBI KCIUTYaTallMOHHBIX U 00CaIHbIX TPYO, KOTO-
pble, C OTHOU CTOPOHBI, YAEPXXKUBAIOT CTEHKU CKBAXWHBI OT 00py1ie-
HUS, a ¢ ApYyroit — CJIyXat JUIsl pa3MellleHUs] B HUX BOAOTOIBEMHBIX
TpyO M HacocoB. Han 3KCruTyaTallMOHHOM KOJIOHHOW HaXOAUTCSI KOH-
JIYKTOpP, KOTOPBII 3aaeT HarpaBJIeHUe MTPOXOASILIENA Yepe3 HETo Tpy-
6¢ rpu Oypenun. BoKpyr KOHIyKTOpa yCTpauBaeTCsl IIEMEHTHBIN WIH
TJIMHSTHBIN 3aMOK, 3allIAIIAIOIINIT BOTOHOCHBI TOPU3OHT OT 3arpsi3-
HEHUI, MOoMaaalouIUX C TOBEPXHOCTH Yepe3 3aTpyOHOe MPOCTPAHCTBO
00cagHBIX TpyO. BepxHsisT 4acThb CKBaXKWH Ha3bIBAETCS YCTbEM HJIH
orosoBKoM. OToJIOBOK B 3aBUCMMOCTH OT 3arJTyOJIEHUST MOXKET pacro-
JlaraThCsl Kak B MaBWIbOHE, TaK U B KOJIOJLIE, T7I€ HAXOMUTCSI MeXa-
HUYECKOE U 3JIEKTPUYECKOE 000pYIOBaHHUE.

Opranusauust 6ypoBbIX CKBaXXWH 3aBUCHUT OT BHIA BOTOHOCHBIX
TOPU30OHTOB, INIYOWHBI UX 3ajieraHus, Buaa NMpoOypruBaeMBIX IO-
pOI, ¥X arpecCMBHOCTH, IUaMETPa CKBAXXUHBI U criocoba OypeHuUsl.
B npakTuke coopyxXeHUsI CKBaXXUH Ha BOIY MOJYYUJU pacrpo-
CTpaHEHHUE clieAylolhe CITocoObl OYpeHHUsI: BpalllaTeJbHBINA C TIps-
MOW MPOMBIBKOM, BpallaTeJbHbIii ¢ 00paTHOIt NMPOMBIBKOMH, Bpa-
LIATEJIbHBINA C TPONYBKOI BO3AYXOM, YIapHO-KAaHATHBIN, peaKTUB-
HO-TYPOUHHBIII 1 KOMOMHUPOBAHHBIIA.

YapHo-KaHaTHBIH CITOCO0 MPUMEHSIOT NIPH OYpPEHUH CKBaXMH
Ha r1yOuHy 10 150 M B pBIXJIBIX M CKJIBHBIX MTOPOJAX U HaYaIbHOM
nvamerpe ckBaxXUHbI 6ojee 500 MM. CTeHKM CKBaXXWH KpeMnsT Tpy-
0aMu HeTIpePBLIBHO TI0 Mepe YTITyOeHUs 3a0041.

BpamarensHoe 6ypeHue Mo XapakTepy YIIyOJIeHUsT TTofpasaestsi-
eTcsl Ha OypeHue KOJIbLEBBIMU U CIUIOUIHBIMU 3a00MU. BypeHue
KOJIBLIEBBIM 3a00€M Ha3bIBAa€TCSI KOJIOHKOBBIM, CIIJIOUIHBIM — pO-
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TOpHBIM. KOJIOHKOBBII CITOCOG IMpUMEHSIETCS B CKaJIBHBIX MTOpOaax
Mpyu auaMmeTpe ckBaxuH a0 150—200 MM, npu riy6uHe OypeHUs 10
150 m. Ins 6ypeHUst CKBaXXUH OOJIBLINX IMAMETPOB U TITyOMHOM 60-
nee 500—1000 M pexoMeHIyeTCs peaKTUBHO-TYPOUHHBIH CIOCOO.
KoMOUHUPOBaHHBIN crocob (ynapHO-KaHATHBI U POTOPHBIH) MC-
T0JIB3YETCS JUIsT OypeHHsl CKBaXKUH IJyouHoit 6ostee 150 M npu 6e3-
HaMopHBIX U CJIAOOHATIOPHBIX BOJIOHOCHBIX TOPU3OHTAX, MPEACTaB-
JICHHBIX PBIXJIBIMA OTJIOXeHUSIMU. Croco6 TTPOMBIBKM 3aBUCHUT OT
BUJIa TIPOXOAMMBIX TPYHTOB. B KauecTBe MPOMBIBHBIX PaCTBOPOB HC-
MOJIL3YIOTCSI BOJA M TJIMHUCTBIE PACTBOPBHI.

Puc. 4.2. Bogo3agopHas CKBaXKUHA:
1 — punbTp CKBaXHWHBI; 2 — 3KCILTyaTallMOHHAsA KOJIOHHA; 3 — KOJIOHHA
o6canHbIX TpYO; 4 — KOHAYKTOP; 5 — YCThe CKBAXHWHbI (OTOJIOBOK); 6 —
MaBWJIbOH, 7 — LEMEHTHBIH WJIM IIMHAHBIN 3aMOK; § — HacOCHbIe (BOXO-
MOabEMHBIE) TPYOBI; 9 — Hacoc ¢ MOrpyXHbIM ajeKTpoaBurarenem; 10 —
OTCTOWHMK, /] — CTAaTUYECKUI YPOBEHD BOMAbI

I1pu BEIOGOPE crToco6a OypeHHsT YYUTBIBAIOTCSI HE TOJBKO TEXHOJO-
TMYHOCTh METOJA U CKOPOCTh ITPOXOIKHU, HO U 0OecTieyeHUe yCJIo-
BUi1, rapaHTHPYIOIIUX MUHUMAIbHYIO HedOopMalllio TOpo B MPU-
3a00IHOI 30HE.

Ilng moasemMa BOABI U3 CKBaXXWH HCITOJB3YIOT BOIOTIOIBEMHOE
obopynoBaHHe pa3uyHbIx TMITOB. HacocHbie yctaHoBkM Tva DI[B
NPUMEHSIOT ST 000pya0BaHUsT CKBaXUWH TiryouHoi 10—700 M u 60-
nee. OHU MOTYT paboTaTh B UCKPUBJIEHHBIX CKBaXWHAX TIPU pa3HO-

119



00pa3HbBIX THIPOTeOJIOTMYEeCKUX ycioBUaX. HacocHble ycTaHOBKHU
C TPAHCMUCCHUOHHBIM BaJIOM IPUMEHSIOT JUISI CKBaXKHH TITYOUHOI 10
120 M, oHU MOTYT paboTaTh TOJBKO B BEPTHUKAJIBHBIX CKBaXXMHaX.
Bony npu pacyeTHOM IMHAMUYECKOM YPOBHE He 6oee 5—6 M OT Imo-
BEPXHOCTH 3eMJIM MOXHO 3a0MpaTh TOPU3OHTAJBHBIMM HACOCaMM.
s mogbeMa BOOBI M3 CKBaXXUH HMCIOJIB3YIOT 3pAnuGThI, TO3BOJIS-
JOllIME TIOOHUMAaTh BOOAY M3 MCKPUBJICHHBIX CKBaXXHWH, a TAKXKE BONY,
colepXallylo MexaHU4ecKue MPUMECH B KOJIMYECTBAX, MPEBHIIIA-
JOLLMX TIpENesTbl, YCTAHOBJIEHHBIE TSI HACOCOB IPYTUX TUTIOB.

Han ycTheM BOM03aGOPHBIX CKBAXKHH CTPOSIT IMABHJTHOHBI TS pa3-
MEILIEHUST OTOJIOBKA CKBaXXWHbBI, 3JIEKTPOIBUTATENSI, TOPU3OHTAILHO-
TO LIEHTPOOEXXHOTO Hacoca, MPUOOPOB IMYCKOBOW M KOHTPOJIbHO-HM3-
MEpUTEJIbHOM anmmapaTtypsl 1 TpubopoB aBToMaTKH. Kpome Toro,
B HUX pacriojlaraloT 4YacTH HAMoOpHOTO TpyOorpoBoaa, o60pyaoBaH-
HOTO 3aTBOpaMH, OOpaTHBIM KJIallaHOM, BaHTY30M, TPOOOOTOOPHBIM
KpaHoM. Kaxayto CKBaxXMHY 000PYOYIOT PACXOIOMEPOM.

OTBETCTBEHHOU YacThlO CKBAXWHBI siBisieTcsl GpwibTp. OT Tipa-
BWIBHO M HaJIe)XHO YCTPOSHHOTO (UIbTPA B 3HAUUTEIBHOM CTEITEHU
3aBUCHUT KayeCTBO paboThl BOm03aboOpHOTO coopyxkeHHs. DUIbTPEI
TIPENYCMaTPHUBAIOT B PBHIXJIBIX, HEYCTOWUYMBBIX, CKAJIBHBIX M IOJTY-
CKaJIbHBIX TToponax. B 3aBUCHMOCTH OT XapaKTepa BOJOBMEIAIOIINX
TOpPOJ U TTyOHMHBI CKBaXXUHBI HAU0O0JIee YacTO MPUMEHSIOT (QUITBTPHI:
TIOPUCTHIE, ILIENIEBbIE, TPOBOJIOYHBIE, CETUYAThIE, KAPKACHO-CTEPXHE-
BbIE, IITAMITOBaHHbIE, TPaBUIHBIE.

DOunbTp COCTOUT U3 paboyeil (BOXOTIPUEMHOI) YacTH, HAI(PWIb-
TPOBBIX TPYO M oTcTOiHMKA. JTMHa Han@UABTPOBBIX TPYO 3aBUCUT
OT KOHCTPYKUMHU CKBaXWHbI. Eciu ¢UNbTp pacrosiaraeTcst Ha KO-
JIOHHE, TO Haq(pUJIbTPOBbIC TPYOBI SIBJISIOTCS €€ MPOMOJIKEHUEM.
IIpu MeHblIEM AMaMeTpe Ham(UIBTPOBbIE TPYObI BXOASIT BHYTPh
SKCIUTyaTallMOHHON KOJIOHHBI HE MeHee YeM Ha 3 M TIpu TyOuHe
CKBaXWHBI 10 50 M 1 He MeHee YeM Ha 5 M Tpu 6oJbliIeit riTyouHe.
B 3a30p, o6pa3oBaBiumiics MeXITy HUIMH, YCTAaHABIWBAETCST CATBHUK
U3 pe3UHbl, MEHbKH, LieMeHTa u 1p. [Ipu onpeneneHHBIX YCIOBUSX
pOJIb CaJTbHUKA BBITIOHSET CJION IpaBUsi, 3aCHITAHHOTO MEXIy 3KC-
IUTyaTallMOHHON KOJTOHHON M (uinbTpoM. BricOoTa OTCTOHHUKOB
B GunbTpax, Kak npaswio, npuHnmaercs 0,5—2 M.

HaubGonbuiee pacnpocTpaHeHWe HAIUIM 4YacTHUILE3aldepXHUBa-
o1ye pUunbTphl, KOTOPHIE BKIIOYAIOT (PUIBTPHI-KApKACHl ¥ QWIBT-
PBI C JOTIOJIHUTEIbHOW BOAOTIPUEMHOM MOBEPXHOCTBIO. B 3THX KOH-
CcTpyKUMUsX 3¢ deKkT npenoTBpalieHUss MECKOBAHUS JOCTUTAETCS
noanbopoM pa3Mepa OTBEPCTUSI B Kopnyce QuiabTpa OTHOCHUTETBHO
pasMepa 4acTull BOOJOHOCHBIX MOPOJ UJIW TpaBUHOM OOGCHITIKH.
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DuUNbTPHI ¢ OTKJIOHUTENIEM TpaBUS XapaKTepU3YIOTCS HAJTMYUEM
TaKUX 3JIEMEHTOB BOJOIPUEMHOM IMOBEPXHOCTU, NMPU KOTOPBIX HC-
KJIIOYaeTcsl TPSIMOE HaJIOXEHHE BOMNOHOCHBIX MOPOJ WIW TpaBUM-
HBIX YaCTHULl Ha QUIBTP.

B rpaBUTALIMOHHBIX (DMIBTPAX YCTPAUBAIOT LIIUPOKUE BOIOTIPU-
€MHBIE OTBEPCTHSI, B KOTOPBIX TPYHT YIEPXKHUBAETCS OT BBIHOCA TTOJ
JEUCTBUEM CHUIIBI TSIKECTH.

OCHOBHBIMH 3JIEMEHTaMU (UJIBTPA SIBJISIIOTCSI OTIOPHBIM KapKac
M BOIOTIpUEMHast MoBepxHocTh. Kapkac obecreunBaeT HEOOXOAUMYIO
MEXaHUYECKYIO TIPOYHOCTD Y CITYXXKUT MONACPXUBAIOILEH KOHCTPYKLIM-
eit st punprpytouteit mopepxHoctu. CHull 2.04.02-84* pekomeHy-
10T CJiemylollMe TUIbI KapKacoB: CTepXKHEBbIE, TPyOUaThie ¢ Kpyrioit
1 11IeJ1eBOi nepdopaliveit, ITaMMOBaHHBIC U3 CTAJILHOTO JIMCTa. B Ka-
4yecTBe (PUIIBTPYIONIEH MOBEPXHOCTH MPUMEHSIIOT MIPOBOJIOYHYIO 06-
MOTKY, LIITAMMOBAHHBIN JIUCT, IITAMIIOBAHHBIN JIUCT C OOHOM- WIH
JBYXCJIOMHOI MecyaHO-TpaBUHHOI OOCBIMKOM, CETKH KBaJpaTHOTO
Y raJiyHHOTO TuUieteHus. [1pu 3a6ope HEOONMBIIMX KOJMYECTB BOIBI MO-
IyT IPUMEHSTBCSA (DWIBTPBI U3 MOPUCTOTO OETOHA.

KoucTpykumu ¢puiabTpoB rpuBeneHsl Ha puc. 4.3. [IInametp Gwib-
TPOB OMpPEJENSIOT UCXOAsI U3 AeOUTAa CKBAXXMHBI, ITapaMETPOB BOAO-
MOTLEMHOTO 000PYIOBaHUSI U CKOPOCTH BUKCHUS BOMIBI B BOIOTIONb-
€MHBIX Tpy0ax, KoTtopasi TpuHuMaeTtcst He 6osee 1,5—-2,0 m/c. MuHu-
MaJIBHBII quaMeTp WiIbTpa NpPOHMMAOT paBHBIM 100—150 Mwm
C Y4eTOM BO3MOXHOCTH NMPOBEIEHUS peMOHTa. PWILTp YCTaHABIMBA-
IOT Ha pacCTOSTHUM He MeHee 0,5—1 M OT KpOBJIY MOAOIIBHI TUIACTA.

Bono3abopHbie CKBaXXUHBI MCIIOJIB3YIOT IJIsI 3a00pa KakK Harop-
HBHIX (puc. 4.4), Tak 1 Oe3HANOPHBIX MOA3eMHBIX BoA. Paznuyaior
CKBaXXUHBI IByX THIIOB: COBEpLIEHHBIE M HecoBepieHHbIe. [Tox co-
BEpILIEHHOI MOHUMAETCS TaKasi CKBaXXWHa, KOTOpasi BCKPbIBA€T BO-
JIOHOCHBIA TOPU3OHT IO MOACTUJIAIOLIETO BOAOYIOPHOIO IIacTa.
Ecnu ckBaxkrHa 3aKaHYMBAETCS B TOJIIE BOJOHOCHOTO IIACTa, TO
OHA Ha3bIBAETCSI HECOBEPLIEHHOM.

OcHoBHas 3amaya MPOCKTUPOBAHUS COCTOUT B BHIOOpE palvo-
HAJTBHOTO THUIIA U CXEMBI CKBAXXUHHOM CHUCTEMBI, T. €. B OTIpEETICHUU
OTNITUMAJILHOTO YMCJIa CKBaXWH, PACCTOSTHUI MEXIy HUMM, UX B3a-
WMHOTO PacIoNIOXEeHUST Ha MECTHOCTH, KOHCTPYKUUU (unbTpa, Aua-
METPOB U TPACCUPOBKHU TPYyOOIPOBOAOB, XapaKTEPUCTUK HACOCHOTO
000pYHOBaHUA C YYETOM BO3MOXHOTO MOHHUXEHUSI YPOBHS BOIBI
B CKBaXXMHaX. YKa3aHHBIE 3a/1a4y PEUIaloT Ha OCHOBE TUIPOTE0JIOTH -
YECKUX pacyeToB IO OMNpeAc/IEHUI0 Ie0UTa CKBAXUH U MTOHWXEHUS
YPOBHS BOIBI B TIPOLIECCE IKCIUTyaTallH, a TAaKKe OLEHKU B3aMMHO-
IO BJIMSIHUS OTOEIBHBIX CKBaXXWH MIPU COBMECTHOU UX paboTe.
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Puc. 4.3. OcHoBHble cxeMbl KOHCTPYKIIMii (PHILTPOB BOX03200PHBIX

CKBAXKHH:
a, 6, 6 — Ha OCHOBE CTEPXXHEBBIX KAPKACOB, TPyOUaThIX KAPKACOB CO IIEJIEBO
nepcdopaumeiil U TpybUaThIX KapKacoB C KPYIIoil mepdopaliyeil; e — rpaBuii-
Hble; ] — cTepXHEeBOM KapKac Ha OMOPHBIX KOJjbliax; 2 — IiejieBoi TpyOya-
THIM Kapkac; 3 — TpyOuaThiit Kapkac ¢ Kpyrioit nepdopauueit; 4 — nposo-
JIouHast 0OMOTKa M3 HepXaBelollei cTaiu; 5 — phixyias o0ChITNIKa; 6 — Omnop-
HbIE€ TPOBOJIOYHBIE CTEPXHM TMOJ IPOBOJIOYHYIO OOMOTKY M JIUCT, 7 —
rpaBHifHast 0OChINIKA B KOXYXe; & — JIUCT, IITAMITOBAHHBINA U3 HEpXKaBeIOLIEH
cranu; 9 — omopHast NMpoBOJIOYHAst CUpaib; 10 — rpaBuiiHbIA 610K; 11 —
ceTKa M3 HepXaBewllleil CTaJli WIM JIaTyHu; 12 — ceTKa NOAKJIagHas

CHHTETHYECKas



Puc. 4.4 Cxema npuToKa BOIbI K CKBaXKHHeE:
a — COBEpIIIEHHAs CKBaXWHa; 6 — HEeCOBEpLIEHHasi CKBaXuHa; I — (puiIbTp;
2 — xonogel; 3 — BOAOHEMPOHULIAEMBI TUTIACT (KpOBJs); 4 — HamopHas
TJIOCKOCTb; 5 — BOJOHOCHBIN TUIACT, 6 — BOAOYNoOp; 7 — JenpecCUOHHas
KpUBas; & — CTaTM4YeCKUI1 YpOBEHb BOAbI; 9 — ypOBEHb BOIBI MTPU OTKAyKe

OOHOBPEMEHHO C PEIIEHUEM 3THX BOIMPOCOB YTOYHSIOT CXEMBI
pacroioXeHUsI BOA03a00OpHBIX CKBaXHWH, UX 4yuciao U Tum. Ilpu
MPOBEAEHUU TUAPOTEONOTMYECKUX PACUYETOB B KAYECTBE MCXOJHOM
BEJIMYUHBI TIPUHMMAIOT JeOUT, COOTBETCTBYIOLIUI 3aJaHHOMY BOIO-
MoTpebJIEHNUI0, UM MaKCUMaJIbHBIA OeOUT, KOTOPHIM MOXET OBITh
nojayyeH. B oboux ciyyasx pacueTaMM yCTaHaBIUBAIOT pa3Mephl
BOA03a0OPHBIX COOPYXEHUU (TTyOHHY, TMAMETP), YUCIO, PACIIONO-
XEHUE 1 NeOUT CKBaXUH MPU 3aJaHHON JUIMTEIbHOCTHU SKCILIyaTa-
LMY U MAaKCUMAaJbHO JOTYCTUMBIX TTOHUXEHUSIX YPOBHS BoAbl. Ha
OCHOBaHUM BapUaHTHBIX TMAPOTEOJIOTUYECKUX PAaCYETOB paccMar-
PUBaEMBIX CXEM BBIOMPAIOT ONMTHMAJIbHYIO.

I'unporeosnornyeckre pacyeTbl BOL03aOOPHbBIX COOPYXKEHMI TTPO-
BOJSIT Ha OCHOBE 3aKOHOB ¢GuNIbTpaniuu. PaccMoTpuM obuiue pac-
YETHbIE 3aBUCUMOCTH IS OTIpelleIeHUSI pacxoaa BOAbl BOg03abop-
HOTO coopyxeHHUst. JJeOUT CKBaXXUH B BOMOHOCHBIX IMIACTaX MOXET
OBITh HAlICH MO CAEAYIOIIUM 3aBUCUMOCTSIM:

HanopHblx — Q = 2 1t kmS, /R,

GesHanopHelX — Q = 2 n kS, (2h, — S,,.)/R,
rae km —BOIOTIPOBOIUMOCTD SKCIUTyaTUPYEMOTO TiacTa (31ech K —
KO03(GHULUMEHT QUIBTPALMHU; M — MOIIHOCTD TUTACTa); S, — MaK-
CHUMaJIbHOE JIOTTYCTUMOE MOHIKEHUE YPOBHSI MOA3EMHBIX BOX; h, —
€CTECTBEHHAsi MOIIIHOCTb IPYHTOBOTO 1MoToka; R = R + P& — ¢uib-
TpallMOHHOE COIPOTUBJICHUE, 3aBUCSIIEE OT TUAPOTEOTOTUYECKUX
YCJIOBHIA ¥ THTIA BON03a6OPHOTO COOPYXKEHUS (30eCh R, — IMApaBiu-
YeCKOe COTMPOTUBJIEHHE R B TOUKE PACIIOJIOXEHUS CKBaXWHBI; & —
JIOTIOJTHUTEJIBHOE COTIPOTHBIIEHUE, YIUTHIBaKolIee (GUIbTPALlMOHHOE
HECOBEPLIEHCTBO CKBaXUHHBI; B = O./Q — OTHOLIEHHE pacxoja pac-
cMaTpuBaeMoit ckBaxuHbl O, K 001ieMy pacxony Boposabopa Q).

Bennuunbl R, R, ¥ & MOryT OBITh ONpesesieHbl TOJIBKO MPU TOM
WX UHOU CTEMEHU JeTalIu3alMyu IMIAPOreoIorHyecKoil 06CTaHOBKH.

123



JlonycTuMoe MOHMXEHUE YPOBHS BOJIbI B CKBaXHMHE S, Onpene-
JISeTCS TI0 JaHHBIM OIBITHBIX OoTKauyeK. [IpuOamXeHHO JomyCcTUMOe
TTOHMKEHWE YPOBHS BOIBI MOXHO OTIPENEUTh CIEAYIOUIMM 00pa3oM:

Oe3HanopHeix — S, .~ (0,5—0,7) he_AhHac_Ah(b;

HanopHeix — S, ~ H,—[(0,3—0,5) m + AH,,. + AH,],
rae h, 1 H, — COOTBETCTBEHHO NEpPBOHaYaibHasA ryOWHa BOIBI 10
BoJoyrnopa (B 0e3HANMOPHbIX TOPU30HTAX) U HArop Hal MOAOIIBOM
ropM30HTa (B HaIllOPHBIX IIacTax); Ah,,. v AH,, — MakcuMmasbHas
rJIyOMHa MOrPYKEHUSI HACOCOB (HUXHEI ero KpOMKHM MojJ JUHAMMU -
YeCKUil ypOBeHb B CKBaXHuHe); Ahy, U AH;, — moTepu Haropa Ha

BXOO€ B CKBAaXXWHY, m — MOIIHOCTb HAaITOPHOTO IJ1acTa.

4.1.4. UWlaxTHblie Konoaubl

IllaxTHBIe Kononusl (puc. 4.5) NpeacTaBasiiOT cO00it BEpTUKATb-
HYIO BbIpabOTKY, MOMEPEYHOE CEYeHUE KOTOpPO UMeEeT OoJibline
pa3Mephl IO CPaBHEHUIO CO CKBaxXWHaMu. [IpuMeHeHUe MIaXTHBIX
KOJIOALIEB OTPAaHUYEHO IKCIUTyaTallMeii BOMOHOCHBIX TOPU3OHTOB,
3aJieralouMx Ha HeOOMbIIUX TyOUHAX — 06bIYHO 20—30 M.

! 2

%

Puc. 4.5. CxemMa maxTHOro KoJoaua:
1 — oT™MocTKa; 2 — OroJloBoK; 3 — 3aMoK; 4 — CTBOJI IIaXThl; 5 —
BOJIOIPOBOJHASA 4YacTh; 6 — 3yMnd

||"|
W,

7

é

Konoaups! Ucronb3yloTes 1ist 3a60pa BOABl U3 Oe3HAMOPHBIX WU
MaJIOHATIOPHBIX BOJOHOCHBIX TJIACTOB B CUCTEMAaX BOJOCHAOXEHMUS
HEOONBIINX MPOMBILIEHHBIX NMPEANPUITAIN U HACEJIEHHBIX ITyHK-
TOB. OHU COCTOSIT U3 CJAEOYIOIIUX KOHCTPYKTHUBHBIX 3JIEMEHTOB:
OroJIOBKA, CTBOJIa, BOJOMOIBEMHOM YaCTU U BOJOCOOPHOM YacTH —
syMmiga. OrojoBOK CIYXUT I 3aLUMTHl KOJIOALIA OT MOTamaHus
B HEro 3arpsi3HEHHBIX BOJ M MO3TOMY JOJIKEH BO3BBIIIATHCS Hal
IMOBEPXHOCTHIO HE MeHee yeM Ha 0,8 M. CBepXy OH NepeKpbhIBaeTCsI
KPBILIKOM, a BOKPYT KOJIOALA YCTPAWUBAaIOT IJTMHSHBIN 3aMOK Ha IJTy-
OuHYy 1,5 M 1 OTMOCTKY ISl OTBOJA BOIHI.
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ITo ycnoBusiM 3a6opa BOAbI M3 BODOHOCHOTO TIacTa KOJIOALBI MO~
pasNeNsaIoT Ha paboTarolne JHOM, CTEHKaMHU U OIHOBPEMCHHO THOM
u creHKamu. Crioco0 npuema BOoJibl, a TAKXKE BUI U COCTaB MOPOJ BO-
[OHOCHOTO TUIACTa OTPEAESTIOT TO WIM UHOE YCTPOWCTBO BOMONPOHU~
paeMoit dunbTpyloleil NOBEepXHOCTU Kononaua. JJIHo konoaua npu
MpyeMe BOIBbI Yepe3 Hero o0OpYAYIOT IPaBUMHBIM (PUIBTPOM HIU
TUTATOI 13 TTOpUCTOTO GeTOHA. B cTeHKax Kosoala Npy npuemMe BOIbI
yepe3 HUX JOJIKHBI OBITh YCTPOEHBI CTIELIMAIbHbIE OKHA, 3aMOJIHEH-
Hbl€ TPaBUHHBIM (PUJIBTPOM UJIU TTOPUCTHIM OETOHOM.

3ymnd npenycMaTpuBaeTcs MpU HEOOXOAUMOCTH CO3IaHUS B KO-
JIOZLIE HEKOTOPOTO 3araca BOJBI.

Ilo BuAy Marepuana 1IaxXTHbIE KOJIOALBI ObIBAIOT NE€PEBIHHBIMHU,
U3 KaMEHHOW M KUPITMUYHON KJIaJKHU, a TakKXKe OETOHHBIMU U XeJie-
300eTOHHBIMHU. TTocnenHue ay4ie Bcex APYTrMX COOTBETCTBYIOT ca-
HUTAPHBIM TpeOOBaHUAM U OoJiee JONTOBEUYHBI, TTO3TOMY B MPAaKTH-
K€ BOIOCHAOXEHHUSI B HACTOSILLIEE BPEMSI TPUMEHSIIOTCSI B OCHOBHOM
KOJIOAIBI U3 XeJIe300eTOHHBIX KoJtell (puc. 4.6).
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Puc. 4.6. KoHCTpyKuHMA MAXTHOTO KOJIOAHA H3 COOPHBIX Kej1e300eTOHHBIX
KoJen:
a — TUIaH U pa3pes; 6 — JeTalb BONOMPHUEMHOM YacTH; ¢ — TeJleCKOMUUecKasl
KOHCTpYKLMS Konoaua; I — ¢uibtp; 2 — Konblia; 3 — BEeHTWISILMOHHAS TPY-
6a; 4 — webeHoYHOoe KperuleHne; 5 — IIMHSHBIA 3aMOK; 6 — JIOHHasl TUTUTa
13 TIoprcTOro GeToHa; 7 — BKIJIAABILIHN U3 MOPUCTOrO 6eTOHa; 8§ — rpaBUitHast
TOACHITIKA; 9 — MeTaJUTHYECKOE KOJIBLO OMYCKHOrO npucnocobienus; 10 —
TaMnoH u3 OetoHa; 11 — webeHb;, 12 — rpaBuii; 13 — mecok
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[Tpy HEOOXOAUMOCTU MOJYYEHUS 3HAYUTEIBHBIX KOJHYECTR
BOJIbl YyCTPaWBalOT HECKOJbKO KOJIOALEB, paCITOJIOXKEHHBIX B psin
NeprneHANKYAIpHO MOA3EMHOMY TOTOKY Boabl. Bola M3 KaxIoro
KOJIOALA MOCTYNaeT no TpyoborpoBoaaM B COOpHBII KOJTOIEL, OTKY-
J1a TIepeKaYrMBaeTCsl B BOAOHANOPHYIO OalllHI0O WM Ha OUUCTHBIE CO-
OpYXEHHSI.

4.1.5. N'opn3oHTanbHble BOA03ab0pbI

Tl'opuszoHTaNbHBIE BOI03abopsl (puc. 4.7) MpencTasisiloT coboit
BOJIOCOOPHYIO TpaHUIEIO WM BOLOCOOPHYIO Tajepero, o00pynIoBaH-
HYIO JUISI IpUeMa BOJbl U3 BOOOHOCHOTO TJIacTa U OTBOJA BOIBI
B MECTO pacrojioXeHUsT BOO03a0OPHBIX YCTpOHCTB. OHU MO3BOMSIIOT
3KCIUIyaTUPOBaTh MaJIOMOIUHBIE BOJOHOCHBIE TIIACTBl. [[OPU30H-
TaJlbHbIC BOJ103a00OpBI 0COOEHHO 3(h(EKTUBHBI TTPU PACTIONOXKEHUU
BOJIM3M peK, 03ep U BonoxpaHuiauil. OHU MOSIBUJIUCH 3HAYUTETBHO
paHblile BEPTUKAJIIBHBIX BOJI03a00POB B CTPaHaxX C 3aCYUUTUBBIM KJTH-
MaToM.
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Puc. 4.7. TopuzoHTanbHblii Bogo03adop:
1 — ropu3oHTaIbHbIE BOAOCOOPHI; 2 — COOpHBII KooneL; 3 — BOJOHOC-
HBIit iacT;, 4 — BOIOYTOp

TI'opusoHTanbHbIE BOA03aOOPHI yCTPAuBAIOT NpHU IIIyOMHE 3ajiera-
HUSI BOJOHOCHBIX nopoa a0 8 M. IIpu 3HaYMTEeNBbHOMN JTMHE BOHO-
3a60poB 4yepe3 Kaxable 50 M YCTpauBalOT CMOTPOBBIE KOJIOALIBI,
npenHa3HaYeHHBIE JJISI OCMOTPa, OUMCTKU, BEHTWISLIUU, PEMOHTA
U B3SITUS TTPOO BOMBI.

BonocbopHEIe KOJIOALBI, Kylda IMMOCTYMaeT cobpaHHas Boja, Oc-
Halllal0TCsI HACOCHBIMU YCTaHOBKaMH. B HMX NMpou3BoAsT 3aMep Je-
6urta, oT60p NMpob, 0caxnalOT B3BEIIEHHBIE YACTULIBI.

Bun ycTpo¥icTB i 3axBaTa BOJBI 3aBUCHT OT TMAPOTEOOTHYEC-
KUX U UHKEHEpPHBIX ycinoBuid. IIpocTeHIIMM TUITOM TOPU30HTAIb-
HOro Bono3abopa SIBJASI€TCS OTKPBITBIM IpEHaXHBI KaHaJl — BOHOO-
c6opHuK. OH TpUMEHSETCS IS TIPOMBIIIIIEHHOTO BOJIOCHA0XEHMUST
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1 CTPOWUTCS B BUJIC OTKPBITOW TpaHLIEHOW BHIPAOOTKM, OTKOCHI KO-
TOpOit 000PYNOBAaHBI NMECYaHO-TPaBUHHBIM (DUJIBTPOM.

ITpu 3a60pe HeOOMBLINUX KOJUUECTB BOABI IS MEJIKUX MTOTpeduTe -
Jiei ¥ BpeMEHHOTro BOJAOCHA0XeHHUS, a TaKXKe TPU IITyOHUHE 3aieraHus
MOA3EMHBIX BOA 2—3 M OT MOBEPXHOCTH 3EMJTA MTPUMEHSIIOT TPaHIIEi-
Hble Bojo3abopnl. KaMeHHO-111e6eHOUHBIH Bogo3abop (puc. 4.8, a)
BBIMOJIHSIIOT B TpaHIlee, YKiaabiBasi (PUABTPYIOIIME MAaTepUaTbl, pa3-
MeEp KOTOPBIX YBEJIWYMBAETCS K cepeauHe TpaHiieu. CBepxy ero Io-
KPBIBAIOT CJIOEM TJIMHBI, @ 3aT€M BBIHYTBHIM U3 TPAHIIEH FPYHTOM.

PV |

hs

Puc. 4.8. Tpanmeiinbie B0103a00pbI:
a — KaMeHHO-1UeOeHOYHBbI; 6 — TpyO4aThlif TOpPU3OHTAJIbHEIN; | — 06-
paTHasl 3achilKa TpaHILEX MECTHBIM TPYHTOM; 2 — TIJIMHA; 3 — KpYITHbIE
Necku; 4 — rpaBuii; 5 — pBaHbIil KAMEHb, 6 — ApeHaxHas Tpyda

TpyOuatsle ropu3oHTaNbHble Bogo3abopsl (puc. 4.8, 6) yctpau-
BAIOT TNpU IIyOMHE 3ajieraHusl MOA3eMHBIX Boa 10 4—5 M. B otiu-
YHhe OT KAMEHHO-111e0eHOYHOTO Bo03abopa BOLONPHEMHYIO YacTh
BBITOJIHSIIOT U3 KEPAMHUYECKHUX, aCOECTOLIEMEHTHBIX, XeJIe300€TOH-
HbIX, OETOHHBIX M TJIACTMACCOBBIX TPYD, KOTOpHBIE OOCHIMAIOT (DUITb-
TPYIOIIMM MaTepuajoM. B BomonmpueMHBIX Tpybax yCTpauBaloT
KpYIJIbl€ M IIEJIEBbIE OTBEPCTUSI, PACIIUPSIOLIMECS BHYTPb TPYOHI,
a B TpyOax OoJbLINX TUAMETPOB — OKHa-HUIIU. B ocTasibHOM yCT-
pPOMCTBO 3TOro Bom03abopa aHaJOTMYHO YCTPOMCTBY BOI03a0OPOB
npeasinyiuero Buaa. I[1pu ucnoab3oBaHUM TPYO U3 MOPUCTOTO GETO-
Ha U noJuMepOeToHa He Hy>XKHa GWIbTpYylollias 00ChINKa WA AOC-
TATOYHO YCTPOHCTBA OJHOTO €€ CJIOS.

Bono3abopnrbie ranepeu (puc. 4.9) ctposT npu riyouHax 3ajera-
HMS TOA3EMHBIX BOJ 10 6—8 M OT MOBEPXHOCTH ITPU JIIOOBIX T€O0JIO-
TMYECKHX U THIPOTeOIOTMUYECKHUX YCIIOBUSX UTST KPYITHBIX IMOTPEOH-
TeJeil B OTBETCTBEHHBIX CHUCTEMax BogocHaOxXeHus1. [anepelo Bomo3a-
0opa BBIMOJHSIOT U3 COOPHBIX OBAJIOBUIHBIX WJIM IPSIMOYTOJbHBIX
KeJIe300€eTOHHBIX 3BEHBEB, UMEIOLINUX MUPUHY 0,8—1 M U BBICOTY
1,2—2 M, ¢ y4eTOM BO3MOKXHOCTHU ITpOXoAaa 1o rajgepee. JIOTOK B HUXK-
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Hel yacTu npu riyouHe He 6onee 0,5 M u mmpuHe 0,2—0,4 M obGec-
MEeYnBAET CTOK COOpPAaHHOM BOJBI K MECTY ee cbopa MpU CKOPOCTSIX,
WCKJTIOYAIOLIMX BBIMaAeHUE B3BELIEHHEBIX YacTHII. B HacTodIee Bpe-
M5 pa3paboTaHbl BOTOCOOPHBIE rajieper ¢ BOIOTIPHEMHBIMU 3IEMEH-
TaMH U3 ITOPUCTOrO OeToHa.
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Puc. 4.9. Bono3abopHas ranepes 0BajioBUAHO# (a) U NpsAMOYroJibHO#H (6)
¢opm:
] — Xene300eTOHHbIE COOpHBIE 3BEHbS rajiepeu; 2 — rnecyaHoO-rpaBUHBIN
oOpaTHbIit GWIbTP; 3 — BOAONPUEMHBIE OTBEPCTHS; 4 — JIOTKOBAsl YacTb
rajepeu; 5 — rnecyaHo-rpaBMitHas MoJAroToBKa OCHOBAHUS rajepeu; 6 —
MOCTUK ISl MPOXOAa 3KCIIyaTALIMOHHOTO MepcoHaia; 7 — CMOTPOBOIA
(BEHTHISILMOHHBIN) KOJIOAEL]
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Puc. 4.10. BonocbopHas mTobHS NPAMOYTOJIbHOH (OPMBI C BHYTPEHHHM
necYaHo-rpaBUitHbIM 00paTHBIM (HUILTPOM (@) H KPYrioi (OBaJIbHON)
¢dopMbI C pagHANbHBIMH CKBAXKMHAMM-YCHIHTEIAMH (0):
1 — xene3obeToHHast o6enKa WTONbHU; 2 — MNecYyaHO-rpaBUNAHBIN 00-
paTHblit pUNbLTP; 3 — BOZONpPUEMHbIE OKHA; 4 — ylnepXuBalolasi CTEHa
(peuieTKa) ¢ CETKOM; 5 — LIMypbl WIN CKBAXHUHBI ¢ GUIBTPOM
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IIpu rnybuHax Gosiee 8§ M BO3MOXHO NMPUMEHEHHUE TOPU3OH-
TaJbHOr0 BOHO3abopa B BUIEe BOJOCOOPHON WITOJIBHU TPSIMO-
YroJIbHOM MW Kpyriioi KoHdurypauuu (puc. 4.10). B orinune
OT rajiepei HITOJbHU CTPOSIT MOA3EMHBIM (TOHHEJBHBIM) CIIOCO-
60oM npoxoaku. O6opynoBaHWe MITOJbHU aHAJOTMYHO 060pyno-
BaHUIO raniepen. [1pn HEOGXOAMMOCTH TTOBBLILLIEHUSI BOAONPUTOKA B
CTeHaX WITOJbHU OYypsST paguaJbHble WYP(Pbl WU CKBaXHHBI
¢ GUIBTPOM.

4.1.6. JlyueBble BOA03abopbl

JlydyeBble BOJ03ab0OpBl — 3TO CUCTEMa TOPU3OHTAJIbHBIX WJIM Ha-
KJIOHHBIX CKBaXWH, KOTOpble COOMPAIOT BOAY U3 BOAOHOCHOTO T/a-
CTa ¥ OTBOJSAT €€ B LIEHTPaJbHYIO BOLOCOOPHYIO Kamepy (IIaxTy),
OTKy[a BeleTcsl OTKayka. Bomo3abop 3TOro TUma ycTpauBaloT Kak
B MaJIOMOIIHBIX IUTacTax (10 5 M), TaK M B MJjacTax MOIUIHOCTBIO 1O
20 M, KpOBJISI KOTOPBIX HAXoAUTCS Ha TiyouHe g0 15—20 M oT mo-
BEPXHOCTH 3€MJIH.

B 3aBrcuMocCTM OT yCJIOBUIT pacmosioXeHus JydyeBble Bo103abo-
pbI OBIBAIOT Pa3IMYHBIX TUTOB (puc. 4.11):

MOJApYCJIOBOM — TOI HHOM peKU (C IaxToil Ha Oepery Wiu
B pycie);

OeperoBoit — MpHU pacroyioXeHUH JIyueBOro Bomo3abopa Ha Oe-
pETy HENaJIEKO OT PEKM;

KOMOMHMPOBAHHBIN — KOraa Bomo3abop HaXomuTcs Ha Gepery
pexKu, a JydyeBble (UIBTPH — KakK B OeperoBoil 30He, TaK U TMOJ
pyciioM;

BOJIOpa3NeJIeHHBI — IPU PacIojioXXEHUH JIyueBOro Bogo3abopa
BIAJIK OT UCTOYHUKOB TTUTAHMUSI.
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Puc. 4.11. Cxembl jJyyeBbIX B0J03a00pOB B NJiaHe:
a, 6 — MoApycoBOM ¢ BoA03abOpHOI LIAXTOM COOTBETCTBEHHO Ha Gepery
M B pycCJlle peKH; 8 — OeperoBoii; ¢ — KOMOMHUPOBaHHbII; 0 — BOJOpA3-
IeJbHbINH; | — ropu3oHTaIbHbIE palHaJIbHble CKBaXHWHbI; 2 — BOIOCOOD-
HBIN Kosozel (1axra)
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B 3aBHCHMOCTH OT criocoba ycTpoiicTBa COOPHOTO KOJIOALA U pac-
MTOJIOXKEHUS Jiyde B BOJOHOCHOM TIJIACTe OHU TIOAPA3NEsIOTCS Ha
BOJI03a00OpPbl C TOPU3OHTAIBHBIMM, HAKJIOHHBIMM BOCXONSIIIMMU
1 HUCXOASLMMHU, a TAKXKE MHOTOSIDYCHBIMU CKBaXMHaMU. OHU MO-
TYT OBITh KOMOMHUPOBAHHBIMU, €CJTU MpPeNyCMaTpUBAeTCsSl YCTPOIi-
CTBO KaK HaKJIOHHBIX JIydeil — CKBaXXUH, TaK U TOPU3OHTAIbHBIX.

IIpueMHBIN KoJoaell, pacroJIOXKEHHBIH B LIEHTPaJbHON YacTH
Bomo3abopa, mpeaHa3HauYeH He TOJbKO JUISI TIpMeMa BOIbl U yCTa-
HOBKM COOTBETCTBYIOIIETO HACOCHOrO 00OPYIOBaHUSI, HO U IS
TIpOBeeHUST paboT IO YCTPOUCTBY Jiyueit cKkBaxXuH. OOGBIYHO KO-
Jlofel] yCTpauBalOT OMYyCKHBIM CITOCOO0OM, B 0CO00 TSIXKENBIX yC-
JIOBUSIX — KECCOHHBIM cIToco6oM. Ero BeICOTa 3aBUCHUT OT TNTyOU-
HBI 3aJieTaHUsl BOJOYIIOPHOTO TIacTa, a TakXXe OT IJIyOMHBI 3aJ10-
XeHUsT Jiydeil. BHyTpeHHUW DUaMETp KOJOAlLla TMPUHUMAETCS
B nipegenax 1,5—6 M B 3aBUCMMOCTH OT ODOpYIOBaHUS IJI YCT-
poiicTBa Jyyeit U ycloBUi 3KcriyaTauuu. Konoausl BEIMOJHSIOT
13 cOOPHOTO ¥ MOHOJIUTHOTO XeJie300eTOHa, a I KOJOALEB Ma-
JIBIX TMAMETPOB MOXHO UCIOJIb30BaTh CTaJlbHBIE TPYOHI.

Yucio JydeBbIX CKBaXWH, UX IJIMHA, HallpaBleHUE U IIyOUHA
pacrnoJIoXXeHUs Ha3HA4yaloTCsl B 3aBUCUMOCTH OT THUAPOT€0JI0OTHYEC-
KHX, CTPOUTEJIBHBIX, MHXEHEPHBIX U 3KCIUTyaTALIMOHHBIX YCJIOBUH.

CylIecTBYIOT pa3TUYHbIE CITIOCOOBI YCTPOMCTBA TOPU3OHTATBHBIX
Jy4ei-CKBaxXHH. st GONMBUIMHCTBA 3TUX CIIOCOOOB NMPUMEHSIETCS
METOJ, ITPOJIABIINBAHUST OTAENBHBIX 3BEHBEB TPYO C MOMOIIBIO TOM-
KpaToB, YCTAaHABJIMBAaEMbIX B IIaXT€. YUUTBIBAsE METOM MPOU3BO/I-
cTBa paboT Mo MPOKJIagKe APEH, HE PEKOMEHAYETCST YCTPOMCTBO JIy-
4eBBIX BOA03a60POB B BONOHOCHBIX TPYHTaxX U3 KPYITHOTO TraJleYHU-
Ka, C BKpAaIUICHUSIMU BaJIyHOB WJIM TOABEPXEHHBIX CHJIbHOM
KOJIbMaTaluu.

JnvHy BOaBiMBaeMbIX 3BEHBEB, ONIPEAEIIIEMYIO pa3MepaMU 1ax-
Thl, IPUHUMAIOT paBHOU 1—2,5 M. [IluaMeTp BIaBIUBAEMBIX TPYO
cocrtasnsiet 50—300 MM, a nonHas pauHa ayya — 5—80 M. IToxsem
BOIBI U3 KOJIOALIEB (IIaXT) JIYYEBBIX BOH03a00POB OCYIIECTBISIOT
FOPU30HTAJIBHBIMU WJIM BEPTUKAJbHBIMU HACOCAMU, KPOME TOTO,
BO3MOXHO UCIOJIb30BaHWE BAKYYMHBIX CUCTEM C MOAKIIOYEHHEM
BaKyyM-HaCOCOB K YCTbIO TOPU3OHTAaJIbHBIX CKBaXUH. [locienHee
0COOEHHO BaXXHO MIJIs1 BOI03a00poB, pabOTalOIIMX B TPYHTaX C HU3-
KO# BOIOOTIAUEH U B MAJIOBOAOOOUIBHBIX TIJIACTaX.

Ha puc. 4.12 npuBeneHa cxema JIy4eBOro Bogo3adopa, pacroJio-
>XeHHOro Ha 6epery peku. OH COCTOMT M3 GETOHHOIO LIAXTHOIO KO-
JioAla U CUCTEMBI TOPU3OHTAJIBHBIX CKBaXXHWH. ONTUMAaJIBHOE YHCJIO
JTyyeit IpuHUMaloT paBHBIM 3—7. T1pyu BEIOOpE OCHOBHBIX ITApAaMETPOB
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JIy4eBOTO BO03a00pa HEOOXOOUMO YIUTHIBATh, YTO €r0 AEOUT HE TIPO-
MOPUMOHAJIEH YBEJTUYEHUIO [UTMHBI JIydeil. YBeJndeHue MPUBOIUT
K pOCTY I'MAPaBINYECKUX COMPOTUBIEHUNA, YMEHBIIAIOUINUX AEOUT BO-
no3abopa. OnHaKO B3aHMOBIIUSTHUE JIyYeii ¢ POCTOM MX JUTHHBI YMEHb-
maercst. I3MeHeHHe TuaMeTpa JIydeBBIX IpeH U HapyKHOTO AuaMeTpa
BOJIOCOOPHOTO KOJIONILIA OKa3bIBAET MEHBIIIEE BJIMSHWUE Ha IEOUT BOIO-
3abopa, yeM U3MeHEHWeE JUTMHBI, YHCIa U 3anTyOJIeHUsT IPEH.
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Puc. 4.12. JIyueBoii Bogo3adop Ha Gepery peku:
a — TUJIaH U pa3pes; 6 — obias cxema; 1 — riyxas Tpyba; 2 — KOHel| Tpy-
6b1 ¢ OypoBoOii rojioBkoit; 3 — mnepdopupoBaHHasi ctajibHas Tpyba; 4 —
3aKJafHoOi nartpybok; 5 — obcanHas Tpyba; 6 — GeToHHas npobka; 7 —
nuiak; & — nokpbitue (acanst 3 cM, mecok 10 cm, rpasuii 10 cM); 9 —
OeToHHas oropa IMoJ BOJOBOJ

4.1.7. Kantax noa3eMHbIX BOA,

Kittoun ¥ ponHUKY SIBJSIIOTCS BBIXOAAMM TION3EMHBIX BOJ, Ha TO-
BEPXHOCTB 3¢MJIM. YCIIOBUS BBIXOAa UICTOUHUKOB BeCbMa pa3Hoo0pa3-
HBI. LIS UCIOJIb30BaHUSA POAHUKOBOM (KJTIOUEBOI) BOMABI, OTJTHYA-
JOoUIENCST BRBICOKMMH TT0Ka3aTeISIMA KauyecTBa, IIPUMEHSTIOT KanTaXHbIE
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coopyxeHus. TUTTBI U KOHCTPYKIIMU MX 3aBUCSIT OT TMIPOreosioruyec-
KUX YCJIOBUiT BBIXOAA POTHUKOB, MOIIIHOCTH MCTOYHUKA, TOTIOrpaun
u apyrux dakropos. IIpn paccpefOoTOUEHHOM BBIXOJE BOIBI BIOJb
(¢poHTa TIOTOKA KaITaX OCYIIECTBIISIETCS C TIOMOIIBI0 TOPU3OHTAITb-
HBIX BOJI03a00POB KaMEHHO-IIeOEHOYHOTO WX TajJlepeifHOro TUIa,
MPU COCPEIOTOYEHHOM — C ITOMOILIbIO BOOOCOOPHBIX KaMep.

B 3aBHCHMOCTH OT YCJIOBUI BbIXOJa Ha MOBEPXHOCTH POAHUKU
OBLIBAIOT OBYX TUITOB — BOCXOISIIHE W HUcXonsuue. Hucxomsue
MCTOYHHUKHU 00pas3yloTCsi B MECTax BBIXOJA Ha MOBEPXHOCTb BOAO-
HOCHBIX TTACTOB, JIEXAIIMX Ha BOJOHEMPOHHUIIAEMBIX TTOPOJaxX; 3TO
TTPOUCXOOUT HAa CKJIOHAX TOPHBIX BO3BHIIEHHOCTENH M JOJIMH PEK,
OBparoB M 0aJioK.

Bocxonpsiniie ponHUKHM 00pa3yloTCsl MPU BBIXOAE HAMOPHBIX BOJ
B MECTaxX HapYIICHUS 1IEJIOCTHOCTU TEePEeKPHIBAIOIINX UX BOJOHETIPO-
HULIAEMBIX TacToB. [Tp1 HUCXOOAIIMX POMHUKAX KaTITAXXHOE COOPY-
KEHUE pacrojiaraeTcst repes MECTOM UX MHTEHCUBHOTrO Bbixoma. I1pu
KarTaxe BOCXOMSIIMNX POAHUKOB BOI03a0OPHOE COOPYKEHHUE pacro-
JlaraeTcst HaJl BBIXOJOM MCTOYHMKA. KanTaxHbie COOpYXEHHUs pacrio-
JIaraloTcsl Hal BBIXOJAOM UCTOYHMKA, OHU MOJDKHBI CTPOUTHCSI B MEC-
Tax, TAE HET OMAaCHOCTH BO3HUKHOBEHHSI OOBAIOB, ITPOBAJIOB, Pa3Mbl-
Ba U OMOJI3HEN BO M30exaHHWe IMOMamaHUs B KamnTax 3arpsi3HEHUI,
3aTOTUIEHMS MECTa €r0 PacIlONIOXXEHUsI, a TAKXKE TIPOMEP3aHUs.

Tunosoii npoekT, paspaboranHerit [10 «AHTepBOI», U KalTa-
Xa HUCXOISIINX POOHUKOB M3 BOJIOHOCHBIX TUTACTOB, MPEACTaBICH-
HBIX TPaBUHHO-TAJIEYHUKOBBIMU Y TPELIMHOBATbHIMU MOPOJAMH, NIPU-
BeeH Ha puc. 4.13, a. CoopyxXeHHUe BBHITIONHSAIOT B BUIAE KaMepHI,
HUMEIOLLEH Xee3006TOHHOE TIEPEKPHITHE U OHUIIE, CTEHBI — U3 XKe-
Jie306eTOHHBIX Kosiel. Boga B BomonmpueMHYIO KaMepy TTOCTYTIaeT ye-
pe3 BOAOMPUEMHBIE OTBEPCTHS, OOCHINIAHHbIE IPaBUITHBIM (DUIIBETPOM.
C o6enx CTOpOH KaMephl yCTpauBaloT BOIOYJIABIMBAIOIINE CTEHKH U3
IUIOTHO YTpaMOOBaHHOrO INIMHUCTOTO TpyHTa. IIpocTpaHcTBO, 06pa-
30BaHHOE CTEHKAMHU, Tiepel] BXOOAHBIMM OKHAMU 3aTIOJTHSIOT NTECKOM.
Kamepy 060pyayIoT pacxomaHO, MepeTMBHON U BEHTWISIIHOHHBIMU
TpyOamu. B Tex cirydasix, Korma MOIIHOCTbh BOMOHOCHOTO TIIacTa He-
3HAYUTEJIbHA, a BOAOYITOPHBIN TUIACT PacroyioXeH OJIM3KO K MOBEPX-
HOCTH, JHUILE KalTaxa 3amiy0nsioT B MOAOLIBY TiacTa. Beanuuny
3arTyOJIeHUS OTIPEHESIIOT NCXOMST U3 PACTIONOXEHHUST paCXOTHOM Tpy-
OBl B BEPTUKAJIBHOM IJIOCKOCTH; Hall TpyOOit 0Opa3yeTcst CIoi BOIBI,
obecreynBaloIIMii Harop, JOCTATOYHBIN IS NaJTbHENIEro ee TpaHC-
ropTyupoBaHus. JIJIsi MAaKCUMAaJIbHOTO UCITOIb30BaHUSI BOMOHOCHOTO
TJ1acta He0OOXOAUMO, YTOOBI YPOBEHD BOIBI B KaNTaXHOM KaMepe He
MpeBbILIaT OTMETKM MOAOIIBHI IUIACTA.
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Puc. 4.13. Kantax sHucxoaamux (a) u Bocxoasmux (6) pOIHHKOB:
1, 2 — nepenuBHaa ¥ pacxofHast TpyObl; 3 — rpaBuifHas NPUTPY3Ka; 4 — BO-
JOHOCHBIH TUIACT, 5 — BOJOTIPMEMHBIE OTBEPCTHS; 6 — BEHTWISALMOHHAS
Tpyba; 7 — mecyaHas 3achiliKa; & — IpaBUiiHasl OTCBHINKA, 9 — IUIOTHO YT-
pamMGOBaHHBIH ITMHUCTBIN TPYHT; 10 — BOZOHOCHBIH ILIACT; 11 — Bonoymop



Karmrax Boabl M3 BOCXOISIIIIMX POAHUKOB TPOU3BOAUTCS Yepes
JIHO KanTaXXHOTro coopyXeHust. TUTIOBOI NMPOEKT TaKOro YCTPOMCTBa
npuBeneH Ha puc. 4.13, 6. OHO TakXe BBITIONTHEHO U3 COOPHBIX Xe-
JIE300€TOHHBIX 2JIEMEHTOB. B OCHOBAHUM KaMephl JIEXKHUT (GUTBTPY-
IOUWIMI MaTepyuan U3 rpaBus, raapku, meoHs. [Ton6op dunerpy-
I01LIeTO MaTepyajia MPOU3BOISIT U3 YCJIOBUM, UCKITIOYAIOLIUX BBIHOC
MEJIKMX YacTHII B TIpMEeMHYI0 KaMmepy. B ToOM ciydae, eciiv Boaa U3
KanTaXHBbIX KaMep He MOXET OBbITh MoJaHa MOTPeOUTENIO caMoTe-
KOM, ITPUMEHSIIOT HACOCHBbIE YCTAHOBKH. [{eOUT Kantaxei onpene-
JISIETCSI HAa OCHOBE HaOJIIONEHUI 32 PEXXUMOM TMOJ3EMHBIX BO/L.

4.2. Coopyxenua ana 3abopa NOBEepXHOCTHbIX BOA,

4.2.1. OcHoOBHbIe onpeaeneHns n knaccudpukauus
COOPYXEHUI

Bomo3abopHbIM coOpyKeHWeM (WM BOm03ab0OpOM) HA3bIBAIOT
KOMIUIEKC TUAPOTEXHUUYCCKHUX COOPYKEHUM, CayKalluX IS 3a060opa
BOJbI U3 UCTOYHHMKA BOJOCHAOXEHMS, €€ TIPeIBAPUTENIBHOM OUYMCT-
K1 (OOBIYHO TIPOLEXXHUBAHUEM BOIBI Yepe3 CETKH) MU MOAAYH IO He-
006XOIUMBIM HAMIOPOM B BOAOBOJBI (K MOTPEOUTENIO U HA OUMCT-
HbIE COOPY>XEHMS CUCTEMbl BOJOCHAOXEHUS).

BonormpueMHUKOM Ha3bIBalOT COOPYXEHME, KOTOPOe IpeAHa3Ha-
YEHO IS MpueMa BOJIbl MU HEMOCPEACTBEHHO B3aUMOJEUCTBYET
C PEYHBIM NOTOKOM WJIM BOJOEMOM.

Bono3zabopHble COOpYXKeHUSI — OIHU U3 OTBETCTBEHHBIX U JOPO-
TMX COOPYXKEHUI cucTeMbl BogocHabOxeHusi. CHaOXeHue BoIoit 1mo-
TpeduTeseil B 3HAaYUTEIbHOM CTENEeHU 3aBUCHUT OT GecrepeOoHOro
(GYHKUMOHUPOBAHUSI BOAO3a0OPHBIX COOPYXEHUI COOTBETCTBY-
Jollleil MOIIIHOCTH, YTO BO3MOXHO TOJIBKO ITPU OCYIHECTBIEHUU BO-
J03abopa ¢ yYETOM BCeX NMPUPOAHBIX YCIOBUIT BOIOUCTOYHUKA.

Bono3abopHble COOPYXEHUS KIACCUDULIUPYIOT: HO HA3HAHEHUN) —
XO3SICTBEHHO-TTUTHEBOTO MJTU TIPOU3BOICTBEHHOTO BOIOCHAOXEHHS; 1O
POOy 8000UCMOYHUKQ — PEUYHBIC, MOPCKHE, BOTOXPAHWIHILHEIE, HO Me-
cmy pacnoaoxcenus 600onpuemHuxa — OEPEroBbIe U PYCJIOBLIE; 1O Mpo-
ussodumensiocmu — Maioit (Q, < 1 M3/c), cpenneit (Q, = 1-6 M3/c)
¥ Gonbiuoii (Q, > 6 M3/c) mpousBonuTeTbHOCTH (0, — MPOU3BOANTEN b~
HOCTb BoJl03abopa); no cmenenu obecnevenrHocmu noda4u 6o0st — 1, 11
u 111 kareropuu; no komnoHosxe ocHoHbIX COOpYHCceHUL 60003a60pa —
COBMeEUEHHBIE (KOMITOHYIOTCSI B OTHOM COODPYXEHUHU) W pa3feibHbIE
(KOMIUIEKC COOPYKEeHWiA); no cmeneru cmayuoHapHocmy — CTallMOHAp-
HblE U HeCcTallMOHapHble (TUlaByyue, GYHUKYJIEpHEIE, IIepeIBIDKHBIE).
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Bonozabopsl st X039HCTBEHHO-TIUTHEBOTO U TTIPOU3BOACTBEHHO-
ro BOOOCHaGXeHUs NEICTBYIOT B TEUEHHME BCETO roia M, Kak rnpaBu-
JIo, HE IOMYCKAIOT MEePEePLIBOB B Nojavye Boabl. [1o xapakrepy Bomo-
notpe6aeHus1 U TpebGyemMoil 06ecrieYeHHOCTH NMOJaYU BOJbI BON0O3a-
OOpHBIE COOPYXKEHUS pa3fensoT Ha TpU Kateropu (tabsm. 4.1).

Taonuua 4.1
Karteropun Bono3a0opHBIX COOpYKeHMii

Ka- Xapakmepucmuka obecre4yeHHo- O6ecnedeHHocmb, %
meeo- cmu nodaqu 800kl
pust pacvem- pacyemHo20 ypoeHsi
8000- HO20 pac- | 800kl 8 80G0UCMOYHUKE
3a- xo0a 800kl
6op- 8 8odouc- makcu- MUHU-
HbIX MOYHUKE | ManbHo20 | ManbHo20
coopy-
XeHul
| [DonyckaeTcsi cHwkeHue nogaym Bo- 95 1 97

bl HA XO35UCTBEHHO-MUTLEBbLIE HY-
xael He 6onee 30 % pacyeTHoro
pacxopaa BoAbl U Ha NPOU3BOACT-
BeHHble HYXbl 40 Npeaena, ycra-
HaBNMBAEMOro aBapuitHbiM rpacu-
KoM paboTbl NpeanpuaTUiA; AnNnu-
TENbHOCTb CHUXEHUS NoJauu He
[omxkHa npesbiwats 3 cyT. Mepe-
pbIB B Noaaye BoAbl UNU CHUXKEHUe
No4auM HUXKe yKasaHHOro npeaena
nonyckaeTcs He 6onee YeM Ha

10 MuH

1] [OonyckaeMoe cHuxeHue nogayn 90 3 95
BOAbl — TO Xe, YTo Npw | KaTeropwwy;
LNUTENBHOCTL CHWKEHUA Nojauv —
He 6onee 10 cyT. MNepepbiB B8 Noaa-
Ye BOAbl UNWU CHWKEHNE HUXE YKa-
3aHHOro npegena — o 6 4

1l [llonyckaemoe CHwxeHre nogaum 85 5 90
BOAbl — TO Xe, 4To npu | kateropwu;
LOMTENbHOCTb CHUWKEHUS Noaaym
BOAbI HE AOMKHA NPEBLILWATL

15 cyt. NepepbiB B Nogaye BoAb!
WUINW CHKEHUE NoJauM HUKe yKa-
3aHHoro npegena — no 24 4

Mpumeyanue. O6bEANHEHHbIE XO3AWCTBEHHO-NUTLEBLIE U NPOU3BOACTBEHHbLIE CUC-
TeMbl BOAOCHabXeHWsi HaceneHHbiX MYHKTOB Npu uyucne xutenein B Hux Gonee
50 Tbic. wen. cnepyet oTHocUTb K | kaTeropum; ot 5 ao 50 Thic. Yen. — ko |l kaTero-
pun; MeHee 5 ThiC. Yen. — K |1l kateropum.
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4.2.2. TpeboBanus, npeabaBnseMsblie K Bogo3abopam cucrem
BOAOCHaGXeHus

Bono3aGopHble COOPYKEHUST TOJKHBI 00eCTIeYUBaTh MOAAYY BOIBI
noTpeduTeNIIo B HeoOXoAMMOM 00beMe M TpeObyeMoro KadyecTsa Nnpu
BCEX pacxofax M ypOBHSIX BOABI B peKe, HE MEHbLIMX MUHUMAJIbHO-
TO pacyeTHoro.

BecniepeGoifHOCTE ITOAAYHM BOJABI TIPU BHIOPAaHHOMN obecreyeHHO-
CTH JOJIXXHA OBITh TapaHTUPOBaHa TNMpPU caMbIX HEOJAroNMpUSTHBIX
BO3MOXHBIX COYETAHUAX TUAPOJIOTUUCCKUX, TEXHOJOTUYECKUX, ITY-
TOJIEAOBBIX U APYTHUX ycJioBUii. Bono3abopHbIE COOPYXEHUS MOJIXK-
HBI: 0becmeuynBaTh 3a60p U3 BOJOMCTOYHUKA MOTPEOHOTO pacxona
BOIbI M TOauy €e ToTpeOUTeNI0; 3allIMIlaTh CHCTEMY BOIOCHA0Xe-
HUS OT NoMNajaHust B Hee copa, BOAOPOCJE, MIaHKTOHa, OUOJIOTU-
yecKnUx obpacraTtesieii, HQHOCOB, Jibla W T. 1.; 3alUMIIATh MOJIOJb
PbIO OT MPOHUKHOBEHUS B BOJ103a0OPHbIE COOPYXKEHMUSI.

HanexHocTb neiicTBUSI BONOITPUEMHHKA B 3HAYUTEJIBHOM CTETEHU
omnpeaessicT HaleXHOCTb (YHKIIMOHMPOBAHUSI BCEro Bomo3abopa
B LIEJIOM, MO3TOMY BOAOINPUEMHUK OJKEH 00ecrneyuBaTh MpUEM
BOIBI U B OCJIOXKHEHHBIX YCJIOBUSIX: YMEHBIIIEHHE TIYOUH WU pacxo-
JIOB BOABI B pycJie peKH; obpa3oBaHWe BHYTPUBOAHOTO JIbla U LIYTH;
TPaHCTIOPTUPOBaHHE TTOTOKOM IIIYyTH, COpa, HAHOCOB U T. M.; CYAOXOM-
CTBO; JIeCOCTIIaB; nepehOpMUPOBAHUE pyCJia WU MTOOEpeXbs BOIO-
ema; HajeaeoOpa3oBaHuie, 3aTOPHI Jibla U JIp.

BonozabopHble cOOpYyKEHHUST X0351MCTBEHHO-ITUTHEBOTO Ha3Have-
HYS DOJIXKHBI YIOBJIETBOPSITh CAHUTAPHBIM TpeOoBaHUAM. B MecTax
PacroyIoOXKEeHUST ITUX COOPYXEHUA OPraHU30BBIBAIOT 30HBI CAHUTAP-
HOM oxpaHbl. Bono3abopHble COOPYXXEHUS JOIXKHBI OBITh MTPOYHEI-
MU, JOJTOBEYHBIMH, YCTOWUYUBBIMHU, MPOCTHIMU B CTPOMUTENILCTBE,
YAOOHBIMU B 3KCIyaTallMd MU 3KOHOMUYHBIMU. VIX Heobxommmo
MPOEKTUPOBATh TaK, YTOObI pacnojoxeHue, ¢opMma U pasMepsl
obecrieuMBany riaBHoe OO0TeKaHUE PeUYHbIM TTOTOKOM, HAUMEHbLIIee
CTECHEHME pycJia U He BBI3bIBAJIM ObI ero rnepechopMUPOBAHMUSI.

4.2.3. BbiGOop mMecTa pacnonoXeHus u TeXHONOrn4eckKom
cxembl Bopo3abopos

TIpu npoekTHpoBaHWU BOA03aO0OPOB MPOBOAAT. BEIOOP MecTa 3a-
6opa BoJIbl, TEXHOJIOTUYECKOI CXEMbI, TUIIA Bogo3abopa u o6opyro-
BaHUS; TUAPABJINYECKUN pacueT BOoJ103aOOPHBIX COOPYXEHUM.

Ilpu BeIOOpE MecTa YYUTBHIBAIOT TMAPOJIOTMYECKHE, TOMOrpacu-
yecKue, CAaHUTapHble U 9KOHOMUYECKHE yCIoBUS. BeiGpaHHOE Me-
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CTO pacroJIOXEHUs BOJI03abopa JOJKHO OBITh KaK MOXHO OJIMXe
K roTpebuTesito U obecneynBaTh TpeOyeMblil pacyETHBIN pacxon
BOJIbI, HAaKOOJIee MPOCTOMN U JielieBhIi CrToco6 ee 3abopa.

Hcxonst U3 ruapoIOTUYECKUX YCIOBUH BOLOTIPHEMHBIE COOPY-
KEHUS pacriojaraloT B TaKMX MecCTax, I/ie HEe 0CaXIaloTcsl HaHOCHI
M ryOUHa peku GoJibllie, T. €. Y BOTHYTHIX beperoB. Ilpu atom
HaJI0 YYUTHIBATh, YTO BOTHYThIE Oepera peKH MoaABEPKEHEBI pa3Mbl-
BY M pa3pylIeHHIO, a TIPSIMblE YYaCTKU HEHAJEeXHbI U3-3a 006pa30-
BaHUS Ha HMUX mepekaToB. Bomo3abopHbie COOPYXEHUS HENb3s
pacrnonarath y BBIMYKJIOro 6epera, riae npoMCXOAUT OCaXIEeHHE
U IBUXEHWE HAHOCOB, B MECTaX BO3MOXHOTO 00pa30BaHUS LIYTH
U TIOIBOAHOTO JIbJa, B aKBaTOPUU IBUXEHUS CYIOB, TJIOTOB, B 30-
Hax 3UMOBbS pbid U T. 1.

Ucxoas u3 ronorpacuueckux ycaoBuii BO03a60OPkI HEJIb3ST pac-
TosiaraTh B 30HE 3aTOTUIEHUS] HA3€MHBIX COOPYXKEHUI MaBOAKOBBIMU
BOZIaMH (3a MCKJIIOYEHUEM KPUDOOB), B CEIICMUYECKUX U JIPYTHUX paii-
OHaX, I7Ie BO3MOXHBI OTIOJI3HEBBIE SIBJICHUS, B PE3YJIbTaTe KOTOPHIX
MTPOUCXOIUT pa3pylIeHUE COOPYXKEHUIA.

BaxHoe 3HayeHue MpU BEIGOpE MecTa Bogo3abopa UMEIOT CaHU-~
TapHBIE YCIOBHs. MecTo 3a6opa BOAbI AJIsi BONOMPOBOA IMMUTHEBO-
TO Ha3HAYEeHMST JOJKHO HAXOAUTHCS BBILIE 1O TEYEHUIO PEKU OT Ha-
CeJIEHHBIX MTYHKTOB, BHILIE BHITTYCKOB CTOYHBIX BOJ, BBILIE CTOSTHOK
cynoB, O6apx. 3amnpelaercsi pasMelieH1ue Boao3abopa B aKBaTOpUU
1opTa, HUXE MECT BITaJE€HUS PEK, PyUYbEB, OBParos, T. €. BOA03ab0Op
JIOJIX€H OBITh pa3MeElleH BBILIE MECT BO3MOXHOTO 3arpsi3HEHUS
peku. 3arpelnaercsl yCTpoilcTBO BOK03a00pPOB BOJIM3U KJ1aaAOHIII.

Bono3abop nomkeH UMeTh 30HY CAHHTAPHOI OXpaHBbI, a TPOEKT €¢
W CaHUTAPHBIC MEPOTIPUATHSI, TIPOBOAMMBIE B 30HE, NOIKHBI OBITH CO-
IJIaCOBaHbl C OpraHaMu CaHUTAPHO-3MUIEMHOJIOTHYECKOM CITYXOBI.

TexHonmornyeckass cxeMa BOA03a0OPHBIX COOPYXEHUI, OOBIYHO
BKJIIOYAIOLUAsT BOXOIIPUMEMHMK, BOJOOYMUCTHOMW CETOUHBINA KOJIOIEL]
M HACOCHYIO CTaHLMIO, BEIOMpPAeTCd COOTBETCTBEHHO TpebyeMoMy
pacxony BOIbI, KaTerOpyMH Boao3abopa, THIPOJIOTUYECKHUM XapaKTe-
PUCTUKAM BOJOMCTOYHMKA, TOMOTpacUueCKUM U T€OJIOTUYECKUM
YCJIOBUSIM, TPeOOBAaHMUSIM CaHUTAPHOW MHCTIEKLUMU, OPraHU3aLUA
pBIGOOXpaHbl 1 BOTHOTO TpaHcnopTta. [Ipu BeIGOpe cXeMbl BOIO3a-
OOPHBIX COOPYXXEHUIT HAaA0 YYHUTBIBATb U BO3MOXHOE YBEJIUYEHHE
nebura Bomo3abopa B MEPCIEKTUBE.

15 TOBBIIIEHUS CTETTEHU HAAEXHOCTHU MOIAaYU BOABI B TEXHOJIO-
TMYECKOM CXeMe MpeIycMaTpUBAIOT: CEKIIMOHUPOBAHUE OTHEIbHBIX
3JIEMEHTOB Boi03abopa; MpUMeHEHUE BOOOTIPUEMHUKOB CIEeLIUAJIb-
HBIX KOHCTPYKLIMIA Y X OIyOIMpOBAHUE; YIydlIEeHUE YCIOBUI 3a00-
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pa BOIBI U3 MCTOYHHWKA TYTEM YCTPOMNCTBA IJOTUH, MOIBOASIINX
KaHaJioB, KOBIIEH; MTPUMEHEHNE TOHKOCIOMHBIX MOMIYJIEH U T. TI.

Bono3abopsl Majioit U cpenHeil MotHocT (1o 1—2 M3/c¢) o6bIu-
HO ycTpauBaloT AByxceKIMOHHBIMU (1o CHull 2.04.02-84* yucno
CEeKLMI, paboTaloIUX HE3aBUCUMO, MPUHUMAIOT HE MEHee IBYX).
B Bomo3aGopax 6oJibllieii MOUIHOCTH YMCJIO CEKLUH MOXET OBbITh
MPUHATO 1O Ynciy HacocoB. CeKIIMOHUPOBaHUE 00513aTEIbHO IS
BOJOTIPUEMHUKOB, CAMOTEUHBIX BONOBONOB, CETOYHBIX KOJIOILIECB
M BOJIOTIPUEMHO-CETOYHBIX OTHEEHUIT HACOCHBIX CTAHLIW.

C yyeToM 0cOBEHHOCTE NCTOYHHMKA U YCIIOBUI 3a00pa BOIBI BO-
J103a00pHBIE COOPYXEHUST MOTYT ObITh MOApa3aeseHbl Ha Gepero-
BbIE, PYCJIOBBIE U CTIELMATIbHBIE.

ITo oTHOLIEHHIO K pa3MellleHMUIO HAaCOCHO# cTtaHUuu I mogbema
pas3anyaloT ABa BUAAa KOMIIOHOBOK: pa3iejibHYI0 U COBMEILIEHHYIO.

Bb16op TOro MM MHOTO THIA BOA03abopa 3aBUCUT OT Xapakrepa
OeperoB (roJiorMe WU KPYThie), TIyOMH y Oepera Bomoema, Kade-
CTBa BOJBI B MCTOYHMKE, KOJieOAaHU ypOBHEW BOABI MO CE30HAM
rojaa, BUJIa U KaTerOpuH TPYHTOB B MECTE pa3MellIeHUs] BoI03abop-
HBIX COOPYXCHUM.

JInst 60pbOBI ¢ MOHHBIM JIBAOM M LIYTOW, a TAKXKe JJISI CHUXEHUS
coliepXXaHUs B3BECH B OTOMPAEMOI BOJIE COOPYXAIOT UCKYCCTBEH-
Hble 3IMBBl — KOBIIM. Ha pekax ¢ GonablIMM comepXXaHHeM B3Be-
CHU PEKOMEHJIYETCSI YCTPauBaTh BOAONIPUEMHUKH (PUIBTPALIUOHHOTO
THUIIa, KOTOpbIE 3a0MpaloT Body, NMpo¢HIbTPOBAHHYIO Yepe3 recya-
HO-TpaBUiHbIE TTOPOHI, Cllaraplmre oeper ¥ IHO BOAZOUCTOYHHUKA.

B oTmenbHBIX Ciyvasx CTPOUTENBCTBO GeperoBoro Bogo3abopa
COBMEILIEHHOTO THMA BEAYT B KOTJIOBAHE HAa HEKOTOPOM PacCTOSTHUU
oT Gepera, a BOAY K COOPYXEHMIO TTOABOASIT MO KaHay.

IIpu BpeMEeHHOM BOAOCHAOXEHUU U JJIST OPOLIEHUSI MOTYT TIpU-
MEHSITbCS TIJIaByYMe WJIU TIepeIBHXHBIE BOJ03a00OpPHBIE COOPYXe-
HMSI, COBMEIIIEHHbIE C HACOCHOM cTaHiMei. OTMETKa pacmonoxe-
HUS NMONOOHBIX BOJ03aOOPOB COOTBETCTBYET U3MEHEHHUIO YPOBHS
BOJBl B UCTOYHHUKE, UTO TapaHTUPYET BO3MOXHOCTh 3a60pa BOMBI
TpY MaJioi M MOCTOSIHHOM BBICOTE BCAChIBAHUS.

4.2.4. Bono3abopHbie coopyxeHua 6eperosoro tuna

BonozaGopsl 6eperoBoro THma MpPUMEHSTIOT TTPU OTHOCUTETBHO
KpyTOoM Oepere, HaJTMUMU TJIyOMH, 0OecrieunBaloInX YCIOBUS 3200~
pa Bonbl. X pacnosaraloT Ha CKJIOHe Gepera ¢ IpHeMOM HeTocpel-
CTBEHHO U3 pycia peku (puc. 4.14).
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Puc. 4.14. Bono3zabopHbie coopykeHusi 0eperoBoro Tumna:
a — COBMEILIEHHbIN; 6 — pa3fenbHbIi

BonoszabopHoe coopyxeHue beperooro tuna (puc. 4.14, 6) co-
CTOMT M3 BOAOTIPUEMHOTO KoJjiofua / ¢ BXOAHBIMU OKHaMU 2, 060-
PYIOBaHHBIMHU pEUIETKAMM IS 33[ePXXUBAHUSI OTHOCUTENIBHO KpPYT-
JIBIX TIpeAMETOB. BoronprueMHoe OTaeIeHUE pa3aeeHO CTEHKOM Ha
JIBE KaMephl: IPUEMHYIO 3 M BCaChIBAWOIIYIO 4, MeXIy KOTOPBIMU
HaxogsaTcst ceTKM & CeTKM MOTYT OBITh IMJIOCKUE (ITOIBEMHBIE)
Y Bpalaiuecs (JICHTOYHbIE); BpallalolIMecss CETKH NMTPUMEHSIOT
MIpY TIPOM3BOAMTEBLHOCTH Bogo3abopa Gonee 1 m3/c. CeTkM ciyxar
JUIS 3alepXaHus TUIAaHKTOHA, BOJOPOCeit, MEJIKOro copa M T. II.
ITpoxonst yepe3 peureTKU M CeTKH, BoJa MOABEpraeTcss MeXxaHuyec-
Koi1 ouncTke. Hu3 BogompreMHBIX OKOH pacrojlaraloT MUHUMYM Ha
0,5 M BrILIIE THA BOJoeMa, a Bepx He MeHee 0,2 M OT HHUXXHEN KpoM-
KM Jiba ¥ He MeHee yeM Ha 0,3 M HUXe YPOBHS CaMBIX HU3KHUX BOI
rcrouHuka. Bona, nporenirast yepe3 CeTKH, 3abMpaeTcss HacCOCaMUu
5, YCTaHOBJIEHHBIMH B HaCOCHOM 3aJie 6, yepe3 BcachIBalOIIUE TPY-
OBl 7 M MongaeTcs Ha OYMCTKY MU K NMOTpeOUTeNIO.

Hna obecrieyeHus GecriepeboitHOIT paboOTHI COOPYKEHUSI, a TaK-
K€ BO3MOXHOCTH TIPOBENEHUSI €T0 OCMOTpPa, OYMCTKU U PEMOHTA
0e3 npeKpalleHUsI MoJaYy BOAbI BOMOTIPHUEMHHUK JEJISIT HA CEKIMH.

CoBMelieHMEe HACOCHOI cTaHUMM | mogbeMa M BOOOTIPUEMHOTO
COOpPYXEHUS TIpeIyCMaTPUBAETCSI B 3aBUCUMOCTU OT aMITJIMTYIbI
KoJe6aHHus BOIBI B MCTOYHHUKE, BCACBIBAIOLIEH CITOCOOHOCTU yCTa-
HaBJIWBAEMBIX HACOCOB, F€OJIOTUYECKUX M THIPOTEOJIOTHUYECKUX YC-
JIOBUT.

EciM HacoChl MMEIOT 3HAYUTETbHYIO BAKYYMMETPUUECKYIO BBICO-
Ty BCcachbIBaHUS, TO MPEANOYTUTENbHEN pa3febHBIN TUIT BOIO3a-
GopHOTO coopyxXeHus (cM. puc. 4.14, 6). B atom ciayyae ymMeHblIa-
eTcs 3ary6ieHre HaCOCHOM CTaHLIUH.
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Takast cxeMa KOMIIOHOBKU BOJIOIPUEMHMKA U HACOCHOM CTaH-
uuu I mogbemMa peKoMeHayeTcsl ISl BOI03a0OPHBIX COOPYXKEHHIA
HeOOJBIION U cpeaHeil mpousBoguTeNbHOCTH — 10 1,5—3 M/c. Tlpu
COBMEINIEHHOM THUIIe aMIUIMTYAa KojieGaHWii ypoBHEit BOALI MOXET
OBITB JII00ast, MOLIIHOCTH BOJI03a00pa — Takxe Jtobasi.

Ha BO3MOXHOCTh COBMEILIEHHUS] BOOOMPUEMHHUKA M HACOCHOM
CTAaHUMHW OKa3bIBaeT BIMSIHUE W BUI TPYHTAa B OCHOBaHWUM BOJO3a-
6opHOTO coopyxeHHs. [Ipy HATMYMKM CKATBLHOTO IPYHTa, KOTJa HC-
KJII0YAeTCS BO3MOXHOCTD Pa3HBIX MPOCAIOK B OCHOBAHWW BOAOTIPH-
€MHHWKa U HACOCHOM CTaHIIMU, UX MOXHO COBMECTHThH IO CTYTICHYa-
toit cxeme (puc. 4.14, a). Ecnu Xe Geper COCTOUT M3 OCaTOYHBIX
TPYHTOB (MeCOK, CYTJIMHOK, TJTHHA U T. I1.), TO BOAOIIPUEMHUK U Ha-
COCHYI0 CTAHUMIO TIPU UX COBMEIIEHUN YCTAaHABIUBAIOT Ha OJHOM
oTMeTKe. B aTOM ciyyae Hacocel paboraroT o 3aiauBoM. Ilox 3a-
JINB, KaK MpaBUJIO, YCTAHABIMBAIOT HACOCHI HA BOA03a0OPHBIX CO-
OpYXEHUSX BBICOKOI KaTeropuu o0ecrieYeHHOCTH ITOaYy BOMIBI.

IToMuMoO pelIeToK M ceToK Bomo3abop 000opyayeTcsl 2XeKTopaMHu
WJIM HacocaMU ISl YAAJIEHUSI HAHOCOB, OCEBILMX Ha THE BOMOIIPU-
€MHMKa, YCTPOUCTBOM JUISi B3AMYyYMBAHUSI OCaliKa, TIPOMBIBHBIM yC-
TPOMCTBOM CETOK, ITOABbEMHO-TPAHCIIOPTHBIMU MEXaHHU3MAaMHU.

Han BomonpueMHHUKOM YCTpauBalOT MaBWJIBOH IS pa3MeLeHUS
MEXaHU3MOB ¥ BBITIOJTHEHUS oriepalinii, HEOOXOAMMBIX MPH IKCILTY-
aTaluu.

I'abapuTel BOOOMIPUEMHOTO KOJOALA, pa3Mephl er0 OCHOBHBIX
9JIEMEHTOB U 000OPYAOBaHMS OTpPEAENSIOT THAPaBIUYECKUM pacyue-
TOM WJIN KOHCTPYKTUBHBIMU U 3KCIUIyaTallHOHHBIMH COOOpaXKeHM-
ssMHu. BogonpueMHUK HEOOXOMMMO ITPOBEPUTH Ha BCILIBITHE, OTIPO-
KMUIBIBAaHME ¥ TIPOYHOCTD MPU JEUCTBUM 3aJaHHBIX PACUETHBIX Ha-
rpy3ok. Ilo pacueTHOH NMPOHU3BOAUTETLHOCTH U PEKOMEHIYEMbIM
CKOPOCTSAIM BTE€KaHWs BOABI V,, pacCUMUTBIBAIOT pa3MEpPbl BXOMHBIX
OKOH, TUIOLLIAAN CETOK, IOTEPU Haropa B pelieTkax M CeTkKax, a Tak-
Xe MTUaMeTPhl BCACBHIBAIOIINUX TPYO.

CyMMapHas 1iouanb OKOH (OpyTTo), CHabXXEeHHBIX pelieTKaMu,
Y TUTIOLIAAb CETOK IJISl OMHOM CEKIIMM BOAOTIPMEMHHUKA, PaCCYUTAH-
HO# Ha pacxom Bombl Q, MOTYT GHITh OIpeAeseHbI IO (hOpMyJIaMm:

nomans peuretok 4, = 1,25K . - Q/V,,;

rutomans ceTok 4, = 1,5K . - O/V,,,
rae K, — Ko3bOPHUUMEHT, yIUTHIBAIOUIMI CTECHEHUE TIPUEMHOTO
OTBEDPCTUSL CTEPXHSIMM PEUIETOK MJIM CETOK M TNPUHUMAaEMBIi
K..= (a + ¢)/a nnsa pemerok u K, = [(a + ¢)/a)? mns ceTok (a —
pacCTOSTHUE MEXIYy CTEPXHAMU B CBETY, CM; ¢ — TOJIIIIMHA CTEPXK-
Hell, cM); V,, — CKOpOCTb BTeKaHHS BOIbI B BOJOTIPUEMHBIE OTBEP-
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CTHS JUISL PELIETOK, OTHECEHHBIE K CXKATOMY CEUYEHUIO, TPUHHUMa-
eMasd 6e3 ydyera Tpe6OBaHUIM pHIGO3AIIMTH IISI CPEAHUX U TAXKEIBIX
yCJIOBHIA 3a00pa Bonb! B 6eperoBbie BOMOTIPUEMHUKH: B HE3ATOTIIS-
emeie V= 0,2—0,6 m/c; B 3atoruissemsle V,, = 0,1-0,3 m/c. C yue-
TOM TpebGoBaHMii ppibo3amnTel mpuHUMaloT V., = 0,25 M/c Ha Bo-
JIOTOKaX CO CKOpOCTAMHU TeueHust He MeHee 0,4 M/c u 0,1 M/c Ha
BOJOEMax U B BOLOTOKAxX CO CKOPOCTSMHU TeueHUst no 0,4 m/c. Insa
TSKEJBIX LIYTOJIEAOBBIX YCIOBUI CKOPOCTh BTEKAHUS BOIBI B BOIO-
TIPUEMHBIE OTBEPCTUS cienyer cHuxathb no 0,05 M/c. PacuetHyio
CKOPOCTBb TIPOXOXIEHUS BOABI Yepe3 OTBEPCTHUS CETOK NMPUHUMAIOT
0,2—-0,4 m/c st Tutockux cetok U 0,8—1,0 M/c s BpaLarommxcs.

PemeTk ycTaHaBIMBAIOT B BONOTIPUEMHBIX OTBEPCTHAX BOIOTIPH-
€MHHKOB. PellleTka COCTOMT U3 CBAapHOI paMbl, U3TOTOBJIEHHON U3
IUBEJIJIEPOB WU YIJIOBOM CTalu, U CTEPXHEN U3 TIOJOCOBOM CTAIHN
wnpuHoi 40—80 MM u TomumHON 6—10 MM, PacTONOKEHHBIX Bep-
THUKAJIBHO C PACCTOSTHUEM MeXay cTepxXHsIMU 50—60 MM (puc. 4.15).

A-A

A

W (=
15

g S

11

[ =t e o
1] 1
T

Puc. 4.15. Pemerkn copoyaepxusaiomue 1151 BOAONPHEMHBbIX OTBEPCTHI
pa3mepom 400 x 600, 600 x 800 u 800 x 1000 mm

¥ S——

PeireTku yacTo pacroiaraioT B BEPTUKAIBHON MIOCKOCTH B 60-
KOBBIX CTEHKaX BojgonpueMHHUKa. IIpH pacrosioXeHUH CTepXHeit
pEeLIEeTKU TIOA HEKOTOPBIM YIJIOM K HAIpaBJIE€HUIO TEYEHUS BOIBI
B peke, HanpuMep 135 rpam, cop U CKOIUICHHUS IIYTH NPH HEGOJIb-
LIMX CKOPOCTSIX BTEKAHUS BOIBI MAJIO 3aCOPSIOT PELIETKY.

OuncTKa peureTok OT copa NMPOU3BOAUTCSA BPYYHYIO ITOCJIE HX
nogbeMa M3 Bolibl. Bo3MoXXHa MX OYMCTKA IpabisiMU ¢ TUIaBCPENCTB
WM co Jipaa. st MpOMBIBa PEILETOK MpeaycMaTpUBalOT HEOOXOaH -
Moe 000pyIOBaHHUE.
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JIJ1s1 yCTaHOBKHM PELIETOK B OTBEPCTHUSIX BOMOTIPHUEMHUKOB Haub0-
Jiee 4acTo MCITOJIb3YIOT HampaBJisSiolINe U3 IIBEJIJIEPOB.

TexHuuecKre MEPONPUATHUS 110 3alUTE OT OOMEp3aHMs PEIIETOK
BKJTIOYAIOT: 3a00p BOABI C MAJILIMU CKOPOCTSIMU BTEKaHUS; ITOKPBI-
THE pelIeTOK THApo(pOOHBIMU 0OMa3KaMU, pe3uHOM; oborpes pe-
reTok (C MOCTYIIJIEHHEM IIYTH B BOOOTIPUEMHHUK U B OEpEroBbI€ CO-
OpPYXEHUsI, 000pyIOBaHHBIE BPAILAIOILIMMUCS CETKaMM); KO3BIPbKH
U TIJIaBy4YMe 3amaJHU Y BOOONIPUEMHUKA; BO3OYIIHO-TTy3bIPbKOBHIE
3aBECHI; GUILTPYIOLINE BOAONIPUEMHUKH; COPOC TETJIOi BOIBI B pe-
Ky Y BOAOTIpUEMHUKA.

IIpy 3HAYUTENIBHBIX KOJIEOAHUSIX YPOBHSI BOABI B UCTOYHHKE
BXOJHBIE OKHa BOJONPUEMHHUKOB pacrojiaralor B JiBa sipyca IJId 1o~
JIy4EHUST YUCTOW BOJHI.

B uensax npenotBpallieHUs nonagaHus peid B Bomo3abopHBIE CO-
OPYXKEHHS BOOOTIpPUEMHBIE OTBEPCTHUSI 000PYAYIOTCS PHIO03alIUTHBI-
MU YCTPONCTBaMU.

CeTKH BOJOOYMCTHBIE CIIYXKAT IJISI 3aiep>XXaHUs MEJIKOTO copa,
npoulenirero yepe3 pemeTku. CeTKH MJIOCKNE ChbeMHBIE TTIPUMEHS -
IOT TIPY MaJIOH TPOMYCKHOM CITOCOOHOCTH BOIO3a00PHBIX COOPYXKe-
Huit (1o 1 mM3/c).

CeTKa COCTOUT U3 METAJUTMYECKOI paMbl, U3TOTOBJIIEHHOM U3 yTOJI-
KOBOM CTaJii, K KOTOPOM KPEMUTCST CETOYHOE IMOJOTHO (puc. 4.16).
PaGouee mosiotHO ceTkm ¢ siyenkaMu (2 x 2)—(5 x 5) MM OT BbINTy-
YUBAHUS MOAAEPXUBAETCS MOJOTHOM CETKM C sUyeiflKaMM pa3Me-
poMm 20 x 20 MM u Gonee. PaGouee TTOJIOTHO CETKM BBITIONHSIOT U3
TOHKOM CTaJIbHOM HEPXKAaBeIOLIEH MPOBOJIOKHU WX APYTOrOo KOppoO-
3MOHHO-CTOMKOro Matepuana (OpoH3a, JaTyHb), a MOAIEPXHNBa-
Iollle€ — U3 CTAIbHOI OLIMHKOBAaHHOI TIPOBOJIOKU d = 3 MM.

[nsg nmpoMbiBa CETKM MONHUMAIOT U3 BOIBI, YCTAaHABJIMBAIOT
B BAHHY C 3KpaHOM M TIPOMBIBAIOT BPYYHYIO CTpyeil BOOBI M3
opannacrioiita. Ilepen mombeMoM paboueii CETKM Ha NMPOMBIB B ITPO-
€Me HUXXHEH YyacTH MOoIepeyHoi CTEHKM OeperoBoro KoJjo/ia, pas-
JeJISIIolIet MprUeMHOe U BcachIBalolliee OTAENIEHMs, JOJIXXKHA ycTa-
HaBJIMBAThLCS 3aMacHast CeTKa.

HenoctaTKoM TJIOCKUX CETOK SIBIISIETCST CJIOXHOCTh MEXaHU3a-
LIMY TIpOMBIBa. 11 UCKITIOUEHUST UX YaCTOM IMMPOMBIBKH B ITOJIOBO-
JIbE L[eJIeCO00pa3HO MPUMEHSTh CETKY OOJIbIIEI BBICOTHI, a TIPU He-
OospLLION aMIIIUTYAE KolebaHus YPOBHS B peKe — JIaXe CETKY Ha
BCIO BBICOTY CETOYHOTO MOMEIICHHUS.

CeTKH JICHTOYHBIE BpaIIAIOIUINECS TIPUMEHSIOT I TIPOLIEXUBA-
HUSI BOABI TTPU TIPOMYCKHOM CITOCOOHOCTH BOI03a00PHBIX COOpYXKe-
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Huit Gosnee 1 M3/c, a TaKKe NP CPEAHUX TSIXKEJBIX U OYEHb TSIXKE-
JIBIX TIPUPOIHBIX YCIOBUSIX 3aCOPEHHOCTHU BOIBI B UCTOUHHKE.
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Puc. 4.16. BomoouucTHas Iiockasi ceTka 1Jisi OTBEPCTHIi pa3MepoM
or0,4 x 0,6 10 1 x 1,25 m

Bpaiatonyecst CETKM COCTOSIT U3 OTAEIBHBIX CEKLIMI (PaMOK BBI-
cotoif okosto 600 MM C CETOYHBIM TTOJIOTHOM), COEAMHEHHBIX IIap-
HUPHO MeXIy coboif ¥ 3aKperyIeHHBIX Ha ABYX 3aMKHYTBIX TpPaHC-
TOPTEPHBIX POJTMKO-BTYJIOYHBIX 1emsaX. Bo u3bexaHue nmpoTeKaHus
HEOYMIIEHHON BOIBI Uepe3 3a30phl MEXIY CEKLIMSIMU TTpeayCcMaTpu-
BalOT TMOKOE MEXCEKIIMOHHOE YIUIOTHEHHWE MJIM KO3BbIpEK, KOTOPBIA
obecreyrBaeT 3a30p C OChIO CEKLMU He Oojiee 3 MM. BpaiieHue cet-
KU €O CKOpOCThIO 3,5—10 MM/C OCYIIECTBIISIETCSI C TIOMOLIBIO 3JIEKT-
ponsurarenst. Ilepernan Ha ceTKe He OOJIKeH NpeBbIath 0,15 M.

KavecTBO OYMCTKM BOMBI OT COpa M 3arpsiI3HEHMH, a TAKXKe KOM-
TMTOHOBKA CETOYHOIO ITOMEIICHUST B 3HAYNTEIBHOU CTEIIEHU OTpee-
JITIOTCSL CXEMOI MOIBOa HEOUMIIIEHHOM BOJBI K CETKE M OTBOJA OT
Hee npouexeHHoM. ITo crmocoOy noasoja M oTBOAA BOAHI pa3auya-
10T BpalAIOUIMECs: CETKH TpeX OCHOBHBIX TUTIOB (puc. 4.17).
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Puc. 4.17. Bpamalomnecs CeTKH ¢ J1000BbIM (a), BHemHUM (0),
BHYTpPeHHHUM (6) M JI00OBbIM BHEHMIHHM (2) MOJBOJOM BOJbI



ITperMyiliecTBO BpaLaloUnxcsi CETOK B TOM, YTO MOIBEM U TIPO-
MBIB CETOK MEXaHU3WPOBAHBI, a BKIIIOUYEHWE MX Ha MPOMBIB JIETKO
aBTOMAaTU3WPOBATh.

TIpoMBIBOUYHOE YCTPONCTBO, KOTOPHIM OOOPYMOBAaHBI CETKH, CO-
CTOUT U3 TPYObI C pacceUBaIOIMMU HacaaKkamMu. Bomy juist mpoMbIB-
K1 Tiogatot non aasjgeHuem 0,3--0,4 MIla, pacxon npoMbIBHOI BOIBI
cocrasiseT 5-20 si/(c - M2).

4.2.5. Bono3abopHbie COOPYXXEHMSR PYCNIOBOro Tuna

Bono3aGops! pyciioBoro TMma npuMeHsIioT Tpy MojaoroM oepere,
Korzaa TpebyeMbie mist 3ab6opa BOIbI IyOMHBI HAXOAATCS Ha 60Jb-
LLIOM pacCTOSTHUM OT Oepera.

PycnoBsie Bogo3a6opsl (puc. 4.18) UMEIOT BOIOTIPUEMHUKH 3,
pacrioyJioXeHHbIe B BOJOUCTOYHUKE HAa HEKOTOPOM PAcCTOSIHUM OT
Oepera. BononpueMHUKHN COEOUHSIIOTCSI C OEpEeTrOBBIM CETOUYHBIM KO-
JoaueM S, 060pyaOBaHHBIM CETKaMH TSI TIPOLIEXXHUBAHUST BOIBI, Ca-
MOTEUHBIMU JIMHUSMU 4 UK CUDOHHBIMU JTUHUSIMU, KOTOPBIE MO-
TYT MIPUMEHSATHCS BMECTO CAMOTEYHBIX JJIST YMEHBIIEHUST 3arayoe-
Husi Tpy6onpoBonoB. M3 GeperoBoro KojaoAua BOga HAaCOCAMU,
pPacIoNOXEHHBIMHM B HACOCHOM CTAaHLUM 7, TI0 HATTIOPHBIM BOAOBO-
JIaM & TiofmaeTcs K MecTy JajbHelero ee norpedienus. Bono3abop-
HbIE COOPYXXEeHHUS 000PYIyIOTCS KaMepoii nepekitoyeHust 9 v Harop-
HBIMU TpybornipoBomaMu 10y 11 st BO3MOXHOCTH T1OAAYM BOIBI Ha
MMPOMBIBKY PEILIETOK, pacIoOJOXEeHHBIX Ha BOAONIPUEMHUKAX, U ca-
MOTEYHBIX JIMHUA O0OpPAaTHBIM TOKOM BOJBI.

CudoHHbBIE BOTOBOABI JOMYCKAeTCsA NMTPUMEHSATH B Bomo3abopax 11
u III kareropuii, a mpuMeHeHUe UX B Bogo3abopax I kareropuu
JIOJIXXHO OBITH 000CHOBAHO.

Ha Bomo3za6Gopax I u Il kateropmit MoryT npenycMarpuBaTbCst CU-
CTeMBI IT0IaYy TOpsiueit BOJbI, BO3MyXa, XJI0pa UJIM METHOTO KYITOpo-
ca IS TIpeAOTBpaIlleHUsT 00pacTaHUsT U 3aKYMOPKU PELIETOK BONO-
NpMeMHHKa 1ryroil. Bo nsbexanue obpactaHuil peKOMeHIyeTCsl 1032
Xjiopa Ha 2 Mr/a GoJiee XJIOPITOT/IOIAaeMOCTH BOJBI, HO HE MEHEE
5 Mr/a, a mo3a MegHoro Kymnopoca 1—1,5 mr/n (cuurasi Mo Meau).
ITpomoMXUTENTBHOCTD ¥ IIEPUOAUYHOCTD XJIOPUPOBAHUS TIPUHUMAIOT
TIPY XJIOPTIOTJIOIIAEMOCTH BOIBI: IO 3 MT/JT — OCEHbIO M BECHOM B Te-
yeHue 7—10 nHeit; cBblile 3 MI/J1 — ¢ Mas 110 OKTSOPb B T€ IHU, KOT-
Jla CpeHeCcyTOUHas TeMrepaTypa Bo3dayxa Beiire + 10 °C. TTeprogny-
HOCTh Y TMPOIOJIKUTEIBHOCTD KyTIOPOCOBaHMS HA3HAYAIOT Yyepe3 Kax-
nble 2 cyToK 1o 1 yacy.
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Bomo3aGopHbie pyciIOBBIE COOPYXKEHUSI, KaK U OeperoBbie BOA0O3a-
GOpHI, MOTYT OBITH pa3aenbHOro (cM. puc. 4.18) U COBMEIIEHHOTO
(puc. 4.19) Tunos.

PyciioBbie Bogo3abopbl pa3felbHOTO THITA BCTPEYaloTCs Yallle,
TaK KakK pa3jvuB BOAbI B MaBOJOK INpPHU IMOJOTHX Oeperax JOCTUTAET
3HAYUTEJILHBIX Pa3MEPOB, MO3TOMY HACOCHYIO CTaHIMIO | moabeMa
pa3MellaoT BHE 30HBI 3aTOTIJIEHUST, OTHECSI €€ HA HEKOTOPOE PacCTo-
stHUe oT bepera.

CxeMa Bof03ab0PHBIX COOPYKEHHI YIIPOIIAETCsT IIPU COBMEIIIEHUN
GeperoBoro KoJIOALIAa U HACOCHOI CTAaHLIMKM B OMHOM 3AaHUU. Takoe
COBMellleHHe HeOOXOOMMO TIPU TPUMEHEHNH HAaCOCOB C MaJIOi BBICO-
TOM BCAChIBAHUS M aMIUTMTYIE KOJieOaHUs YPOBHS BOIHI B peke 00JTb-
e 6—8 M, a Takxke, KaK IpaBuIo, TIpH 060pyIOBaHUH BOI03a00PHBIX
COOpYXEHMI BpallalolMMUCA ceTKaMM (cM. puc. 4.19).

OJIHUM M3 OTBETCTBEHHBIX 3JIEMEHTOB PYCJOBBIX BOI03a60pOB
SIBJISIETCSL BOAOTNPUEMHUK, OOECTeUYUBAIOIUMN HaleXHbIH MpUeM
BOJBI, a TAaKXe 3alIUTy CAMOTEYHBIX, CU(OHHBIX U BCACBIBAIOIINX
BOJIOBOAOB. PyciioBbIE BOTOTIPUEMHUKH B 3aBUCUMOCTH OT KaTero-
pUY BoAOMNOAAYM U YCIOBUI 3a60pa BOIBI MOAPA3NEISIOTCS Ha 3a-
TOTJIEHHBIE, 3aTaliiBaeMble BBICOKMMM BOJAaMM M He3aTaIluiuBa-
eMBle.

B cucreMax Xo3s1iICTBEHHO-ITUTBEBOTO M ITPOM3BOIICTBEHHOTO BO-
IOCHa0XeHUS Haubojee MUPOKO IMTPUMEHSIOT 3aTOIIEHHBIE BOMIO-
TIPUEMHUKH, UMEIOIIINEe HEBBICOKYIO CTOUMOCTh. OMHAKO HEBO3MOX-
HOCTb OCMOTpPa M OYMCTKU COPOYAEPKUBAIOIIMNX PELIETOK BOAOIIPU-
€MHBIX OTBEPCTHIT TIPY BBICOKOM YPOBHE BOJBI, IIYTO- U JIEAOXOJIE
JIeJIaloT UX HEOOCTAaTOYHO HaAeXHBIMHU IS obecrieyeHUs becrniepe-
OoifHOro cHaGXeHUs BoAOI nmoTpedureseit. Ux HeoObxoouMo obopy-
IOBaTh CPeACTBAaMU JUIST HAGIIOMeHUI 3a pabOTOM, 1T NTPOMBIBKU
COpOYAEPXUBAIOIINX PELIETOK, OOPLOLI ¢ 00IeneHeHUEM U obpacTa-
HHUEM, a TaKXe CPeJCTBAMHU 3alIUThI PbIO OT TPaBMUPOBAHMS U TIO-
ragaHusl B BOOONIPUEMHHUK.

ITo KOHCTPYKILIMH 3aTOIIEHHBIE BOJOTIPUEMHMKY JENISITCS Ha He-
3alIMILIEHHBIE (IepeBSTHHBIE, CTATbHbIC, TOHKOCTEHHBIE, XeJie300¢e-
TOHHBIE) U 3alMIICHHbIE, BBITTOJIHSIEMBIE U3 OeTOHa U XeJjie300eTo-
Ha. BomompueMHUKM pacrojaraloT, Kak IpaBHIIO, HUXE MUHHU-
MaJIbBHOTO pacyeTHOrO YPOBHS BOABI He MeHee yeM Ha 0,3 M 1 HUXe
HUXXHEH KpoMKM Jibaa Ha 0,2 M.

BononpueMHUK D0OMXeH MMETh 00TeKaeMylo ¢GopMy M B Hau-
MEHBIIIEH CTeNEeHM CTECHSITh CeyeHMe MOTOKA peKM BO M3bexaHue
BO3MOXHOTO 1nepecOpMHUPOBaHUA pycsia peKH Y BOL03aOOPHBIX CO-
OpYXEHUH.
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KoHcTpykiiust 3aTOrIeHHOTO BOIOTIPUEMHHKA OMIPENEIISIETCS MHO-
MMM (aKTOpaMM, TJIaBHbIE U3 KOTOPBIX: PacXold BOMbI (ITPOITyCKHast
CHOCOOHOCTb BOJ03a00pa); ITyOUHAa BOAL (MUHUMAJTbHAS) B BLIOpAH-
HOM TSI pacTiojIoKeHUsT BOIOTIPUEMHHKA MECTE U YCTONUYMBOCTh pycC-
J1a; TEONIOTUYECKNE U TUAPOTepMHUYECKHE (IIIYTONIeNOBbIE) YCIOBHS,
HaJTMYUE B PEYHOM TOTOKE COpa, XBOPOCTa, TOTUISAKOB, Kapyei M T. I.;
XapaKTepHUCTHKA BOIOXO3SIHCTBEHHOTO UCTIOB30BAHUST PEKU — CYI0-
XOJICTBO, JIECOCIUIaB U T. 1. KOHCTpyKIIMIO BOJONIPUEMHHKA B 3HAYHU-
TENBHOI CTETIEHU OTIPeNesIsieT M MPUHSATBIN CIOCO0 €ro CTPOUTETLCTBA.

HezammieHHpie BomonpueMHUKH (puc. 4.20, a) TpUMEHSIOT NpH
JOCTaTOYHOM IIIyOMHE M JIETKUX YCJIOBUSIX 3a00pa BOIbI, T. €. NPH 3a-
60ope BOIBI U3 HECYIOXOMHBIX U HEJIECOCTUTABHBIX peK. st yMeHblire-
HHS 3aCOPEHUST BXOIHBIE OTBEPCTHS 3aKPBIBAIOT PELIIETKAMU U TTOBO-
pavyMBaloOT 1O TEYEHHUIO BOJBI.

ITpu 3a6ope BOMABI U3 CYAOXOOHBIX M JIECOCIUJIABHBIX PEK U MPH
3HAYUTEIBHOM KOJIMYECTBE HAHOCOB, T. €. IIPU CPEOHUX U TIKETBIX
yCJIOBUAX 3a00pa BOIbI, TIPUMEHSIOT BOMONIPUEMHHUKH 3alIUILIEHHO-
ro tumna (puc. 4.20, 6, ). OHU MOTYT OBITH GUIBTPYIOIIMMHU (CM.
puc. 4.20, 2). B aToM ciryyae He TpeOYIOTCSI JOMOJIHUTEIbHBIE MEDHI
110 pHIOO3alNTe U 3alIUTe OT BHYTPUBOJHOTO JIbIA, LIYTH.

Hnsa npuema Gonbiiux KoaudecTB Boasl (1—1,5 m3/c u Gonee)
TIPUMEHSIIOT BOJOONIPUEMHUKHM C BHXpEBOIt Kamepoit (puc. 4.21)
U meneBble. OHM 00ecTieYMBalOT paBHOMEPHBI 3a60p BOABI B OT-
JeJIbHBIe TIaHEeJIM BONOMPHEMHBIX OTBEPCTHI, a TaKXKe paBHOMeEp-
HBII TIPOMBIB BCEit TOBEPXHOCTH COPOYIEPKUBAIOIINX PELIETOK.

BuxpeBble BOIONPHUEMHHMKH OBIBAIOT ABYX TUIIOB — C 3aKPBITOM
M OTKPBITOI KaMepoii. 3akphiTas BUXpeBast KaMepa (cM. puc. 4.21)
TIpEeJICTaBJIsAET CODOIT BUXPEBOI KOJUIEKTOP, pacTojIoKEHHBIH 32 BOOO-
TpUEMHBIMUA OTBEPCTHSIMHU | M UMEIOIIUI BXOIHYIO 11IEJTh TTEPEMEHHO-
ro ceyeHUs mno uMHe. BuxpeBass KaMmepa pacrojiaraetTcsi B Xe-
ne306eToHHOM Kopityce 3. KoJieKTop MMeeT TiepeMeHHOE CeYeHHe T10
JUTMHE U OOCITY>KMBAeT HECKOJIbKO TMaHeJIei BOIOTIPUEMHBIX OTBEPCTHUIA.

B 3aTaruimBaeMBIX BBICOKMMM BOAaMH BOIONTpUEMHHUKAX B OTJIH-
Yyye OT ONMUCAHHBIX paHee MPU MUHUMAIbHBIX U MEXEHHBIX YPOB-
HSIX UMEETCS MOCTYT K COPOYAEPXHUBAIOIIMM pelIeTKaM U pbibo3a-
IUTHBIM ycTpoiicTBaM. OIHAKO OHU 3aTPYAHSIIOT UCIIOJIb30BAHHUE
PEKH JIIA CYHOXOACTBA M JIECOCTUIaBA M MOTYT MPUBOIUTH K Mepe-
¢opMUPOBAHHIO THAPABIUYECKOTO pEXHUMa PEKH.

HesaTarmmiBaembie pycoBble BOIOTIPUEMHUKH (pHC. 4.22) TIpUMe-
HSIOT B BOJ03a00pax cpefHeit U OOMBIIONH MTPOU3BOAUTENBHOCTH IS
obecrieyeHHUs BBICOKOI HaeXXHOCTHU TIOJa4yM BOIBI B TAXKEJbIX MpU-
POOHBIX ycnoBusAX. OHM yIOOHBI B 9KCIUTyaTallit, HO OYEHB IOPOTH.

149



AN\ -

M
|

L0, 790

TN T

——
AN
QAR
—\
X

)

Puc. 4.20. Tunbl 0oronoBkoB:
@ — He3aIMLIEHHOrO THMa; 6 — 3alMILIEHHOTO THIA; 6, 2 — (PUIILTPYIOLIME;
I — pewerka; 2 — pactpy6; 3 — crosik; 4 — Xene300eTOHHAst TUINTA, Ka-
Mepa; 5 — caMOTEeYHBI BOAOBOA; 6 — OBGCHIMKA KPYMHBIM KaMHEM; 7 —
3arpy3ka (KaMeHb, rpaBuif, IeGeHb); & — moapHILTPOBasS KaMepa;
9 — crpyeHanpasJsiouas Kamepa
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Puc. 4.21. 3aTonneHHblii BOXONPHEMHHK C BHXPEeBOH Kamepoii:
] — BOZOTIpMEMHbIE OTBEPCTHs; 2 — BUXpeBasi Kamepa (BOoIOCOOpHBIH KOJI-
JexTop); 3 — KOpIyc Xene300eTOHHBIN; 4 — OTBETBIEHME Ha CaMOTEYHOM
BOJIOBOJIE Ha CJIy4yail ero OYUCTKHU

Camoreunbie ¥ cH()OHHBIE JIMHHH PYCJIOBBIX BOI03a00pOB cOenH-
HSIOT BOJIOTIPUEMHUKHU C GeperoBEIMU KoJtoauaMu. [lyist obecreye-
HUS HaIeXXHOH paboThl BOI03a0OPHOTO COOPYXEHUS UX YUCIIO TIpU-
HHUMAIOT PaBHBIM YMCJy CEKIHI BONONPHEMHHKA, HO HE MEHEE
nByxX. CaMoTeuHble JIMHUM MMEIOT OTMETKH HMXE OTMETOK MHHM-
MaJIbHOTO YPOBHSI BOABI B McTOUHMKe. VX mpokazsiBaioT 6e3 pes-
KHMX TIOBOPOTOB U C TOCTOSIHHBIM YKJIOHOM He MeHee 0,001 B cro-

pOHY ABUXEHHS BOJBI MTPU NTPOMBIBKE.
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Puc. 4.22. He3aTonisiemplii pyc/ioBoii BOJONPHEMHHK, pa3pe3 M ILIAH:
1 — caMoteyHas ranepesi; 2 — BOJONpPHEMHbBIE OTBEPCTHA; J — KpaH MOC-
TOBOM; 4 — KOLLIKa C TablO; 5, 6 — MaKCUMAJIbHBII 1 MUHMMAJIbHBIH ypOB-
HM Jefgoxona; 7 — 3amnoJIHEHHE OETOHOM MONIOHHOIO IPOCTPaHCTBa
rocjie OMyCcKaHUsl KECCoHa

BomoBonbl MpOKIaAbIBalOT B TPaHIEe Ha TIyOMHE HE MEHee
0,5M 1Mo Bepxa ¢ TeM, YTOOB OHM HE OBUIM MOIMBITH TTOTOKOM
BOMBI ¥ TIOBPEXIEHBI SKOPAMHU CYAOB M IUIOTOB. CBEPXY TpaHILEH,
B KOTODBIE YJIOXEHBI TPYOOIPOBOIBI, 3aCHIIIAIOT KaMEHHOH Ha-
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OpPOCKOI WJIM YKPBIBAIOT XeJie306eTOHHBIMU TiTMTaMu. Kak rpaBu-
JIO, CAaMOTEYHbI€ JIMHUU BBHITIOJHSIOT U3 CTadbHBIX Tpy6. CHulIl
2.04.02-84* npomyckarmoT Takxke MHPHMEHEHHE Xeae300eTOHHBIX
M TJIAaCTMAcCCOBEIX TPYO.

JdunaMeTpbl CaMOTEYHBIX U CU(OHHBIX BOJOBOJOB OMNpPEACSIOT
MO Pacxony B OMHOM CEKIIUM BOMONMPUEMHHUKA IPU HOPMAIHLHOM
9KCIUTyaTaALIMOHHOM pexXume. CKOpOCTb NBUXEHUSI BOOBI B HUX
npuHumaercs 0,7—1,5 M/c, HO He MeHee CKOPOCTH BOJbl B pPEKe.
KpoMe Toro, mpoBepsIOT NPONYCKHYIO CIIOCOOHOCTh MPU aBapuii-
HOM peXuMe.

B npoiecce akcruiyaTalii caMoOTedHble U CUGOHHBIE JIMHUM,
a TAKXX€ COPOYNEPKUBAIOIIHNE PEIIETKH 3aTOTJIEHHBIX BOAOTIPHEM-
HHUKOB 3acopsitorcsi. IIpoMBIBKa pPEeLIETOK OT copa M TJyOMHHOI
IIYTH OCYIUECTBISIETCS, KaK NPaBUJIO, 0OpaTHBIM TOKOM BOABI. JIyis
3TOT0 Ha BOmo3abopax ITpeIycMaTpUBAaIOT MIPUCOEIUHEHUE CaMOTeY-
HBIX M CHGOHHBIX BOJOBONOB K HAMOPHBIM JIMHUSM HAaCOCHOM
craHuuu I mombeMa ¥ BO3MOXHOCTh BKJIIOUEHHUS B PabOTy pe3eps-
HBIX HACOCOB Ha MepHOI MPOMBIBKM (cM. puc. 4.18) mpu HEKOTOpOM
CHUXEHWU TNMOJa4Yu BOABI MOTpeduTeo. st MPOMBIBKHM PEIIETOK
M CETOK OOBIYHO TPeOYIOTCSI MEHBIIINE PAaCcXOIbl BOMBI, YEM IS MPO-
MBIBKH BOJIOBOJIOB OT HAacOCOB.

s MpOMBIBKH COpOYAEPXUBAIOIIHX PelIeTOK, GUIBTPOB U PBI-
003aINTHBIX KaCCET BOAONMPUEMHUKOB HEOOXOAUM pacxoj BOIHI,
paBHbiit (0,5-2)Q,, rie Q, — pacxof BoAbl, 3a6MpaeMblii Yepes BO-
IOTIDUEMHUK TIPU HOPMAJIBHOM peXuMe BomororpebneHus. Ilpu
CHJIBHOM 3aCOPEHMU CETOK U PEIIETOK 1eJIeco00pa3Ho UCTOIb30Ba-
HHe UMITYJIbCHOTO TIPOMBIBA, IpeioxeHHOTo A.C. O6pa3oBCKUM.

NMnynscHBIN nTpoMBIB (puc. 4.23) npenamnosaraer, 4YTo Kojaeba-
HUST MacChl BOJIBI, HAaXOMSIIENHCS] B CAMOTEYHOM TpyOe U B YCTAHOB-
JIEHHOI Ha Hel nepen 3aIBUXKOM KOJIOHHE, BBI3BIBAIOTCS C NTIOMO-
1IBI0 CPHIBA BaKyyMa, KOTOPBI paHee ObLT CO3MaH B KOJOHHE BaKy-
yM-HacocaMH. BoJIHOBOII UMITYJIbC AEHCTBYET C paBHOM CUJION Ha
BCIO IJIOUIaAb BOJOTIPUEMHOTO OTBEPCTHS M OCBOOOXKIAET €ro OT
IIIYTM ¥ cOpa He3aBUCUMO OT CTETNIEHU 3arpsi3HEHUS.

Hns obecnieyeHnst 3(pHPeKTUBHOCTU UMITYJILCHOM TIPOMBIBKY Tpe-
OyeTcs MPaKTUYECKU COBEPIIEHHAS repMETHYHOCTh BCETO BOAOTIPO-
BOJSALIETO TPAKTa, paCcIIOJIOXEHHOTO MEXIY KOJOHHON W BOIOTIPU-
€MHBIMH OTBEPCTUSIMU. DTOT BUI IIPOMBIBKM HEAOCTATOUYHO 3 dek-
THBEH U1 TIPOMBIBA TOPU3OHTAJIBHBIX OTBEPCTHI, TPUHUMAIOIINX
BOJY CBEPXY. B 5TOM ciiyyae MCTIONB3yeTCsl THAPOITHEBMATUYECKUI
croco6 MPOMBIBKH C TTOMOIIBIO TIOJJaYH B BOAHBII MTOTOK CXAaTOTO
BO31yXa B Koauuectse 15—25 j/(c - M2).
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IMpoMBIB CAMOTEYHBIX BOJOBOIOB OT OTJIOXMWBUIMXCS B HUX Ha-
HOCOB B OCHOBHOM OCYILIECTBJISIETCS TPSIMBIM TOKOM BOZBI ITyTeM
yBEJTMYEHHUsI CKOPOCTEN ee IBMXEHUs! B Tpybax B pesynbrare ¢op-
CHPOBAHHOIO peXHuMa paboTbl HACOCOB U TIOOYEPEAHOTO OTKIIIOYE-
HUST OJHOro BOLOBOAA (B JBYXCEKILMOHHOM BoI03abope) M Ipo-
MIyCKa BCEro MoTpeGHOro pacxona BoAbl Mo BTopoMy. Takoit xe
pPEXMM XeJlaTeJieH B MaBOJKH U IMOJOBOAbE NPU BBICOKON MYTHO-
CTH BOZBI.

a) ‘/2

L paN
vV T t
Puc. 4.23. CxeMa MMIyJIbCHOl TIPOMBIBKH COPOYIEPXKHBAIOIIHX PEMETOK
(@) ¥ rpadMK H3MEHEHHs YPOBHA BoIbl B KOJIOHHe (0):
1 — KOJIOHHA Ha CaMOTeYHOM BOAOBOAE; 2 — maTpyboOK € 3aTBOPOM ISt
BIlycKa Bo3ayxa; 3 — BakyyM-Hacoc; 4 — TpyOONnpoBOI Uil TIPOMBIBKH pe-
LIETOK OGPaTHBIM TOKOM BOJbBI; 5 — caMOTeYHBIil BOLOBOL; Z; — CTONG
BO/bl, TTOAHATBIA BaKyyMOM

Bo3MOXHO npUMeHeHHE TUIPOITHEBMAaTUYECKOTO IIPOMBIBA, KO-
TOpBIM OCYILECTBJIAETCS TMofayeil CXaToro Bo3xyxa B MOTOK BOJBI
1 3¢ GdEeKTUBEH TIPU HATMYUHU CUIIBHOTO 3arpsA3HEHUS U KOPPO3UOH-
HBIX OTJIOXKEHHUH.

B o1esbHBIX ciTydasiX BOJAOBOABI MOXHO OYHUILATh MPOTACKMBA-
HUEM 4Yepe3 HUX COBKOB M PBIXJIUTEJIEH.

BeperoBrie ceTOYHBIE KOJOALUBI YCTPauBalOT BO BCeX BOAO3a-
GOPHBIX COOPYXEHHUSX, €CJIM CYLIECTBYET HEOOXOAMMOCTh ycTa-
HOBKHU CETOK IUI MPOLIEXXMBAHUS BOIBI C LEJbIO 3allIUTHl HACOCOB
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OT 3aKYINOPKHU COpOM U obecrieyeHUs] OYUCTKU Bonbl. [ToaTomy
NnpUMeHeHUe O6eperoBoro Kojoaua, 060pya0BaHHOTO BOIOOYHCT-
HBIMU CETKaMH, B cOCTaBe Bomo3abopHbIX coopyxeHuit I u II ka-
Teropuu o6s13arenbHo. st 6eperoBeIX KOJOALEB HauboJIee YacTo
TIPUMEHSIIOT TJIOCKHWE CheMHBIE BOTOOYUCTHBIE ceTKU. Hemomycru-
Ma 3aMeHa CheMHBIX CETOK IMPUEMHBIMU CETKAMU WJIN NPUEMHBI-
MM KJIallaHaMHU Ha KOHLIaX BCAaChIBAIOIIMX BOJOBOMOB, TaK KaK U3-
3a CJIOXKHOCTH MX OYMCTKH BO3MOXHBI MEPEPHIBBI B MOAa4Ye BOIbBI
notpeduresno. B BogonpueMHbie KaAMEPHI BoJa IOCTYMAET IO ca-
MOTEYHBIM UJIU CU(OHHBIM TpybonpoBoaaM. s 3Toro Bogomnpu-
€MHBbIE KaMepbl yCTpauBaloT 3artydyieHHbIMU. Hacockl ¢ ceTouyHbI-
MU KOJIOALIAMH COEIWHSIOTCS BCAaChIBAIOIIMMHU TPYOOIPOBOAAMM.
Hanuuue B cxeMe Bomo3abopa KoJjiofla ¢ CETKOW IMO3BOJISIET CO-
KpPaTUTh IJIMHY BCAChIBAIOUIMX TPYOOTIPOBOMOB HACOCOB, BCIE-
CTBHME YEro yJyyuiaercsi paboTa HAaCOCOB B TepPHOA MycKa M OCTa-
HoBKHU. Kojozen, kak npaBuiio, pacnojaraloT Tak, YToObl nepen-
HSISl CTEHKA pa3MelllajiaCh Ha He3aTaluiMBaeMoil oTMeTkKe. Bokpyr
KOJIOJILIa YCTPAuBaIOT OOCHITIKY IIMPUHOI 4—6 M.

Pasmepsl Konozia orpeaessitoT U3 yCJ0BUSI KOMITOHOBKU 000pyI0-
BaHUsI, TPU 3TOM 00BEM KaXIOil CEKLIMM KOJOALIA JOJKEH OBITh JOC-
TaTo4eH IS Imycka HacocoB. OH npuHUMaeTtcs He MeHee 30—35-kpar-
HOTO CEKYHIIHOTO pacxoia BONbI, 3a0MpaeMoit U3 CEeKLIMK OIHUM Ha-
COCOM TIpYM MUHUMAJIBHOM PacyeTHOM YPOBHE.

MUHHUMaTbHBIN YPOBEHB BOJBI B 66pEroBOM KOJIOALIE OTIPEIeIsi-
IOT TUAPABIUYECKUM PACYETOM MPH MHUHWUMAJIBHOM YPOBHE BOIbI
B BOJIOUCTOUHUKE, BBHIKIIOUEHUHN OTHOM U3 CEKUUl BOAOTIPUEMHU-
Ka M JIPYTUX BO3MOXHBIX HEOJIArOMPUSITHBIX YCIOBUSX (3aCOpeHHe
pelIeToK, oopacTaHue BOJOBOIOB U Ap.).

OTMETKY AHUIIA GeperoBOro KOJIOILa OMPENessIOT U3 YCIOBUS
PacToIOXEHUS MOl MUHUMAIbHBIM PacYeTHbIM YPOBHEM BOJIBI B KO-
JIOILIE BOJOOYMCTHBIX CETOK HEOOXOMMMON TIolanu. Bmecre ¢ tem
BBICOTA CJIOSI BOIBI B GEPErOBOM KOJIOAIE MODKHA OBITh TOCTATOYHOMA
IJIS. PACTIONIOXEHUS 110 MUHUMAJIBHBIM PacCye€THBIM YPOBHEM BOJIO-
TTpUEMHBIX BOPOHOK BCACHIBAIOIIUX BOIOBONOB. BepTuKaibHbIE BCa-
CHIBAIOIIME BOIOBOMABI AMAMETPOM d C TPUEMHBIMU BOPOHKaMH JHa-
MetpoM D = (1,3—2)d u mmuHoit L = (1,3—1,8)(D—d) BOMXKHEI
MMETh 3arTy0JIeHHEe BXOTHOro oTBepcTUst He MeHee (1,5—2)D c pac-
CTOSTHUEM OT OTBepcTHs 10 nHa He MeHee 0,8 D (puc. 4.24).

Bepx BOTOOYUCTHEIX CETOK LieJIeCcOO0pa3HO pacriojiaraTh B KO-
JIOM1Ee 3HAYUTEIHLHO BBIIIE MUHUMAJIBHOTO YPOBHSI BOMIBI, HANlpU-
Mep Ha ypOBHE BBICOKOH MEXEHH, IUII TOTO YTOOBI GOJBLIYIO
4YacTh roja MpPOLIEXMBaHHWE BOIBI 4Yepe3 CETKY MPOMCXOAMIIO
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C MEHBUIMMHU CKOPOCTSIMU TEYEHUS BOIBI B gSueifkax ceTKd. Takoe
pelIeHHe MO3BOoJIsIeT 00eCIIeYUTh HE TOBKO 0oJiee BEICOKOE Kaye-
CTBO OYMCTKHU BOJBI HA CETKaX, HO U MOBBIIIAET HAACKHOCTDb AEH-
CTBHUS CETOK B CJIyyae NMOCTYIUIEHUS IIYTH Yepe3 BOAOIPUEMHUK U
BOJOBOIBI B 6eperoBoit Kononen. Han KononueM ycTpanBawoT Mna-
BWIbOH, CO3AIOIIUI HOPMaJIbHBIE TEeMIIEPAaTYPHbIE YCIIOBUS pabo-
Thl 000PYIOBaHUS.

a) ) V)]
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Puc. 4.24. 3ariy0neHue BCacbIBAIOMHX BOJOBOIOB, 000PYAOBAHHBIX
BOPOHKAMH (), NpHeMHbIMH ceTKaMH (0) W BOPOHKOI# ¢ auacdparmoii (6)

IIpu 3HAYUTENBHBIX KOJIEGAHUSX BOABI B UCTOYHHUKE M TOCTATOY-
HO TOJIOTOM Gepere BO3MOXHO MCIOJb30BaHWE KOMOMHUPOBAHHO-
ro Bomo3abopa, B COCTaB KOTOPOTO BXOISAT PYCJIOBOM 3aTOIJIEHHBIH
BOJOITPMEMHUK U BONOIIPHEMHBIE OKHA, pa3MelllaeMble Ha Mepen-
Hell cTeHKe 6eperoBoro KoJjioaua.

PycnoBoit BomIONpUEeMHUK MCIIOJB3YIOT B TE€YEHUE BCETO roia,
a 6eperoBoit — IMpH BBHICOKUX YPOBHSIX BOABI B peKe, Korjaa obciy-
XWBaHWE PYCIIOBOTO BOXOTNPHUEMHHUKA 3aTPYOIHEHO, a B Hauboee
ryboKOM YacTH pycijia NepeIBUTaeTCs OCHOBHAs Macca JOHHBIX
Y KPYITHBIX B3BEIIEHHBIX HAHOCOB.

K crnienaabHBIM BOI03a00pPHBIM COOPYKEHUSIM MOTYT OBITh OT-
HECEHBbI BOJAONPUEMHbBIE KOBIIIM, TTEPEABUXHBIC U TTaByYHe BOIO3a-
60pHI, a TAKXKE COOPYXEHUS MO 3ab60py BOABI U3 BOAOXPAHUIHULL,
TOPHBIX peEK U MOpei.
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Bononpuemnblii KoBlm TIpeAcTaBisieT COO0M UCKYCCTBEHHBIN 3a-
JIUB, o6pa3oBaHHBII 1aM60i. [TpuMeHSIOT ero Wist 60pbOBI € LIYTOM
M JUIS YaCTUYHOTO OCBETJIEHUS BOIHI.

IInaByune Bon03a0OpHDBIE COOpYKEHHSI TIPUMEHSIOT ISl BpEMEH -
HOTO BOJIOCHA0XEHHUS B YCIOBUSIX 3HAYMTEJIbHBIX KOJieOaHUI ypOB-
HST BOIBI B UCTOYHHUKE.

YuyuTtsiBasi 0COGEHHOCTH peXXUMa TeUYEeHHUsI TOPHBIX peK, TpeoyeT-
Csl IPUMEHSITh CNe[UaTbHbIE KOHCTPYKIIMU BOJONPUEMHUKOB. [1pu
3a0ope BOABI M3 BOAOXPAHWIMIL U MOpPEi HEOOXONMMO YUYUTHIBATh
BO3IIEIICTBHE BETPOBBIX BOJIH, SIBJIEHUSI CTOHA U HaroHa BoJbl, Oepe-
TOBbI€ TEYEHUSI, JIENOBBIE SIBJICHUS U T. [I.



Paspnen 5. BoaonoaroroBka

5.1. TpeGoBaHua, npeanaBasiemMbie K NPUPOAHLIM
BOAAM pa3fiUiHbIMU BogonoTpeourenamm

TTpupogHast Boga — CJIOXHast, HeNpepBIBHO U3MEHSIOIAsICS CH-
creMa. B cocTaB BOIbl BXOASIT: COJIM, NIPEUMYIIECTBEHHO B BUIE
MOHOB, MOJIEKYJI 1 KOMIUIEKCOB, OpraHWYeCKHE BelIeCTBA — B MO-
JIEKYNSIPHBIX COEAMHEHUSX M KOJJIOUAHOM COCTOSIHUM; Ta3bl —
B BUJE MOJIEKYJI U TUAPATUPOBAHHBIX COCIUHEHUI; TUCTIEPTUPOBAH-
HblEe TPUMECH;, TUAPOOUOHTHI (TUIAHKTOH, OEHTOC, HEMCTOH, TaroH);
6akTepuM M BUpYCHl. BO B3BELIECHHOM COCTOSTHUHM B NTPUPOAHBIX BO-
JlaXx COAEpXaTcsl INIMHUCTBIE, TTeCYaHble, TUIICOBbIE U M3BECTKOBBIC
YacTHULIBI;, B KOJUTIOUIHOM — pa3jIMYHBbIE BellleCTBA OPraHWYECKOIo
TIPOUCXOXIEHUA, KpeMHeKUucaoTa, ruapokcun xenesa (I11), yms-
BOKMCJIOTBI, TyMaThl; B UICTUHHO PacTBOPEHHOM COCTOSIHUM HaxO-
JSTCSI B OCHOBHOM MMHEpPaJIbHBIE COJIM, oboraiiaionne Bogy HOHa-
mu. KauecTBo NpUpOIHEBIX BOA BeCbhbMa Pa3HOOOpa3Ho.

C TOYKHM 3peHUS BOJIOIOATOTOBKHM HanboJjiee OOIIUMHU U XapaK-
TepHBIMH TIPU3HAKAMU 3arpsi3HSIONINX BOAY BEIIECTB SIBJISTIOTCS -
¢dopmbl HaxoxneHUst ux B Boxe. Mcxonst u3 atoro, JI.LA. Kynsckum
TIpeJIoXKeHa KitlaccuuKauus mpuMeceif BoIbl, OCHOBaHHAsI Ha MX
($a30BOM COCTOSTHUM U TUCMIEPCHOCTHU. DTa KiIacCU(PUKALIUSI UMEET
IIUPOKOE MPaKTUYECKOe MPUMEHEHHUE, TaK KaK JaeT MpHeMIEMOe
000CHOBaHHE TEXHOJIOTMYECKUM TpHeMaM BoJooOpaboTKU M mpe-
cienyeT 1esb YIopsSiioYMTh BEIOOP COCTaBa OYUCTHBIX COOPYKEHHIA.
Bce npuMecwu pasnesieHbl Ha YETHIpE TPYITIIH.

IIpumecu nepBoii rpynnsl — 3TO HEPACTBOPUMBIE B BOJE CYCITEH-
3UM M 3MYJBCUM (4 TAKXKE IUVIAHKTOH U OAaKTEpHU), KHHETHYECKH
HEeyCTONYMBEIE U HAaXOAs1IMecs] BO B3BELIEHHOM COCTOSTHUM GJaro-
Japsl THAPOAMHAMUYECKOMY BO3AeHCTBUIO BOTHOTO MTOTOKA. B co-
CTOSTHUU TIOKOST 3TH B3BELICHHBIE BEIIECTBA BHIMTAAAI0T B OCAIOK.

IIpumecu BTOpOIi rpynnbl — 3TO THAPOGOOHEBIE U TUAPOPHIBLHEIE
OpraHM4eCcKWe U MUHEpaJibHble KOJUIOMIHBIE YACTHULIbI, @ TAKXKE He~
pacTBOpUMBIE M HEIUCCOLUMPOBAHHBIE (DOPMBI TYMYCOBBIX Be-
LIECTB, AETEPTEHTHI U BUPYChI, KOTOPBIE TI0 CBOMM pa3zMepaM Ou3-
KU K KOJUTOUIHBIM MPUMECSM.

IIpumMecH TpeTbeil rpynnbl — 3TO MOJIEKYJISIDHO pacCTBOPUMBIE BE-
mecTBa (OpraHMYeCKre COeAUHEHUsI, pACTBOPUMEIE Ta3bl U T. I1.).

IIpumecHn 4eTBepTOil rpynmbl — 5TO BEIECTBA, TUCCOLUMPOBAH-
Hble Ha MOHBI.
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KoHueHTpalus OTAENbHBIX NTpUMECEN B BOJE OMpPEHENSET €€
CBOMCTBA, T. €. Ka4eCTBO BOAbI. Pa3UyaloT nmokasaTeau KayecTBa
BOAbI (pH3nyecKue (TeMneparypa, B3BEIIEHHbIE BEILleCTBa, L[BET-
HOCTb, 3arax, BKyC ¥ Ap.), XUMUYECKHE ()KECTKOCTb, LIEJIOUHOCTb,
aKTUBHas peakuMsi, OKUCSIEMOCTb, CYXOi OCTaTOK U Ap.), MUKPO-
OMOJIOTMUECKHE U TTapa3uTOIOrMYeCKHE.

Insa onpeneNieHUsT KauyecTBa BOABI TIPOU3BOIAAT (PU3UUECKUE, XU~
MHYECKHE, MUKPOOHOJIOTUYECKHE, MTapa3uTOJIOTMYeCKUe U TEXHO-
JIOTMYeCKHe aHalu3bl B HanboJjiee XapaKTepHbIe T JaHHOTO BOJO-
HMCTOYHHUKA MEepUOIBI Tofa.

ITopsimok oT6opa nMpob M3 McTouHUKaA persiaMeHTupoBaH 'OCT
18963-73. Bribop M olleHKa Ka4yeCcTBa UCTOYHHUKOB LIEHTPATU3UPO-
BaHHOTO XO3SIHCTBEHHO-TTUThEBOTO BOJOCHAOXEHUSI TIPOU3BOIATCS
B cooTtBeTcTBUM C TpeboBanusmu 'OCT 17.1.3.03-87.

Bpi6Op MCTOYHMKA TTIPOU3BOICTBEHHOTO BOJAOCHAOXEHUS JIeaeT-
csl ¢ y4eToM TpeOOBaHU, MPEAbABISIEMBIX TOTPEOUTENIMHU K Kaue-
CTBY BOJIBI.

Hwuxe npuBoasitcst psi OCHOBHBIX TMOKa3aTesieit KayecTBa Mpu-
POIHBIX BOI M 3HAUEHUS UX IUISI HEKOTOPHIX TTOTpEeOUTENE.

Temnepamypa NOBEPXHOCTHBIX BOJ MOJBEPXEHA 3HAYUTEJIBHBIM
ce30HHBIM KojiebauusaM (ot 0,1 mo 30 °C). INog3eMHBIC BOOBI MMeE-
10T 6osiee crabunbHylo Temnepatypy (8—12 °C). HaubGonee npuem-
JieMa JUISl TUTBhEBBIX HYX] Boaa ¢ Temrieparypoit 7—11 °C.

IIpospaunocms, MymHnocme u 836euieHHble gewjecmea XapakTepu3sy-
10T HaJIMYUE B BOJE CYCITEH3UPOBAHHBIX YaCTHII TT€CKa, TJTMHBI, WA,
TJTAHKTOHA, BOAOPOCJEH, KOTOphIE MOMaAaloT B Hee B pe3ysbTaTe
9po3uu 6eperoB, B3AMyYMBAHMS OCaJKa CO JHA C JOXIEBLIMU U Ta-
JILIMUA BOJAMHU M T. TI.

TIpu GonbiIoi KOHLEHTPALMK B3BEIICHHBIX BEIIECTB B BOAE
WX KOJUYECTBO OTIPEAESIETCS BECOBBIM METOIOM, MPU OTHOCHU-
TEJIbHO HEOOJIbIIOM COAEPXaHUU B3BEIIEHHBIX BEIIECTB MPUME-
HSIIOT KOCBEHHBIN METOA — OTPENeJISIioT MyTHOCTh HAa MYTHOMET-
pe, ¢oroanekrpokosopuMeTpe (ODK) mnu omnpenensior npo-
3payHOCTb.

MYyTHOCTh — XapaKTepuUCTUKa, obpaTHas rpo3payHocTu. [Ipo-
3payHOCTh BOABI — 3TO NMpeAesibHAasT BHICOTA CTOJIOA BOABI (CM), ye-
pe3 KOTOpBIIi MOXHO YMTaTh TEKCT, HaOpaHHBI CTaHOApTHBIM
mpucdToM (Beicota 6ykB 3,5 MM). [Ipo3payHOCTh ITUTHEBOM BOIBI
JIOJIXHA OBITh He MeHee 30 cM.

KonnuecTBo B3BEIIEHHBIX BELIECTB B BOJE BHIPAXKaeTCd B MUWJI-
JIMTpaMMax Ha JIMTP TI0 KaoJIMHY (MT/M) WM eIMHULIAaX MYTHOCTH
no ¢opmasuny (EM®D).
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B coorBercteun ¢ CanlIuH 2.1.4.559-96 «ITutheBast Boma» KOJIH-
YeCTBO B3BEIIEHHBIX BEIECTB B MTUTLEBOM BOAE HE NOXKHO MpPEBbI-
mwatb 1,5 mr/in. KoauuecTBo B3BELIEHHBIX BEILIECTB, KOTOPOE IOMyC-
KaeTcsl B BOJ€, UCITOJIH3YEeMOI IUTSl TIPOU3BOACTBEHHbIX 11eJIei, 3aBU-
CUT OT XapakTepa Nnpou3BoacTsa. Ha MHOTHMX MPOM3BOICTBAX MOXHO
HCITOJIb30BaTh BOY C ropas3io OOJIbIIUM comepkaHUEM B3BEIIEHHBIX
BelecTB. B TO e BpeMst AJIst HEKOTOPBIX TTPOU3BOJCTB XMMHUYECKOM,
MUIIEBOH, SJIEKTPOHHOMN M APYIUX OTpacyieil MPOMBILLIEHHOCTH Tpe-
OyeTcsl BoJa TaKOTO XXe WU 6ojiee BHICOKOTO KayecTBna.

Lleemnocme 600bt, T. €. ee oKpacka, 00yCJIOBJIEHa MPUCYTCTBUEM
B BOJIE TYMYCOBBIX U IYOWJIBHBIX BELIECTB, XHUPOB, OPraHUYECKHX
KHUCJIOT 1 APYrMX OpraHW4YecKux coenuHeHuit. Hapsimy ¢ aTum ok-
packa BOIbI MOXET ObITb BhI3BAHA MPUCYTCTBUEM COEIMHEHUI Xe-
Jie3a, MapraHia, CTOUHBIX BOA HEKOTOPBIX MPOU3BOACTB UJIH «IIBE-
TEeHHEM» BOAOEMOB.

LIBeTHOCTb MPUPOAHBIX BOJ OOBIYHO OOYCIOBJICHA TYMYCOBBIMU
BellecTBaMU. I'yMycoBbI€ BellleCTBa TTIOYBBI B TIPUPOAHBIX BOJAX Ha-
XOMSITCS BO B3BEIICHHOM COCTOSIHUU, (PyTBBO- ¥ TYMUHOBBIE KUCJIO-
Tl — B KOJUJTOUTHOM U UCTMHHO PACTBOPUMOM COCTOSTHUM.

LIBeTHOCTBH BOA M3MepsieTCs B Trpaaycax IJIaTHHO-KOOaJbTOBOM
mkansl. s nuThbeBoit BoAbl OHA He MOJIXKHA rnpeBbinaTh 20 rpai.
LIBeTHOCTD OTpeAeIIOT KOJOPUMETPUUYECKU, CPABHUBAS 1IBET ITPOOHI
C 3TaJIOHAMU LIKaJbl LIBETHOCTH, WIN MIPUMEHSIOT (POTOIEKTPOKO-
JIOPUMETPHI IS U3MEPEHUS OTITUYECKON TIIOTHOCTU. OTaenbHbIe
BBl TMIPOU3BOJICTB MPENABSBISIOT Pa3TUYHble TPeOOBaHUS K LIBET-
HOCTH UCTOJIb3yeMOI BOJIBI.

ITlpuskycel u 3anaxu, BCTpeyarolUIMecs: B TIPUPOTHBIX BOAAX, MOTYT
OBbITh €CTECTBEHHOTO WJIM UCKYCCTBEHHOTO MpPOUCXoXIeHUsl. OHMn
3aBUCST OT XUMHUUYECKOTO COCTaBa MpUMeceil U TeMIEpaTyphbi.

3anaxu ¥ MPUBKYCHI PUIAIOT BOJIE CEPOBOIOPOI, COJIM XKeJjesa,
cynbdatsl KanblUus (BAXYLIUIA) U MarHUA (TOPbKUI), XJIOpUI Ha-
Tpusl (CONeHbIN), opraHMYecKre BellecTBa (MPOAYKTHI XKU3HEHEsI-
TEJIbHOCTU MUKPOOPTAHU3MOB M BOJIHAsT PaCTUTENIBHOCTD), a TAKXE
cOpacbiBaeMbie CTOUHBIE BOABI OTAEJIBHBIX TTPEATTPUATHIA.

K 3amaxaM ecTeCTBEHHOTO MPOUCXOXKIEHUS OTHOCSIT apOMaTH-
yecKHit (OTypeuHbli, LIBETOYHBII); OOJIOTHBIN (MJIMCTBIN, TUHMC-
TBIi1); THWIOCTHBIH ((heKaNbHBIN, CTOYHBIN); ApPEBECHBIH, 3€MJIUC-
TBIIA, TIJIECHEBBIN, PHIOHBINM, CEPOBONOPOAHEINA, TPABIHUCTHIN U Ap.

K 3amaxaM HMCKYCCTBEHHOTO MPOUCXOXIECHHUSI OTHOCAT (PEHOJb-
HBIH, xJIOpdeHOTbHBINH, KaMbOpPHbINA, OEH3WHOBBIN, XJIOPHBIN U JIp.

Pa3nuyaloT YeThIpe OCHOBHBIX BKYCa: COJIEHBIH, TOPbKHUIA, Cllaj-
KU 1 KUCablii. OcTaibHble 0COBEHHOCTH OTHOCAT K MTPUBKYCAM.
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N HTEeHCUBHOCTD 3anaxoB 1 MpUBKYCOB OTPEAEISIOT OPraHoJIer-
THUYECKH U BBHIPAXAIOT MO MATUOIIBHON 1IKase. [Iyisi muTheBOI
Bonbl o HopmaM CaHITuH 3amaxy u MpUBKYCH HE TOMKHEI TIPEBHI-
marhb IByX 6asios nipu 20°C.

Obwas munepasuzayus (cyxoii ocmamox) — obIllee KOJTHYECTBO
BELECTB (KpPOME ra3oB), COAEpPXalIUXCsi B BOAE B PAaCTBOPEHHOM
coctostHUU. CyxOif OCTaTOK ITOJYYaloT B pe3yJbTaTe BhITTApUBAHUS
MpoUIETPOBAHHOM BOABI ¥ BHICYIIMBAHUS 3aIePKaHHOTO OCTAaTKa
1o moctostHHO# Macchl npu 7= 110 °C. B Bone, HCNONBb3yeMOI s
X03STICTBEHHO-TIUTHEBBIX 1I€JIEl, CYXOW OCTaTOK HE OJKEH TIPEBBI-
mwatb 1000 Mr/n, B ocobbix ciyuasx — 1500 mr/n. Cyxoit octatok
JIMMUTHPYETCS TAKKE B BOAE, TOCTYITAIONIEH JUTS TTUTAHUSI TTAPOBBIX
KOTJIOB, M B BOZi€, MUCTIOJIb3yeMOI B TIPOM3BOJICTBE KMHOIUIEHKH,
CUHTETMYECKOTO KayuyKa | JIp.

Xnopuowst u cynspamsr 6narogaps cBoeil BHICOKOW pacTBOpH-
MOCTH MPHUCYTCTBYIOT BO BCEX MPUPOIHBIX BOAaX OOBIYHO B BUIE
HaTPMEBBIX, KaJbIIMEBBIX U MarHUEBBIX coJyieit. [Ipu 3HaUYNTENb-
HOM MX COJIEpXaHUM BOAA CTAHOBUTCS arpeCCUBHOM IO OTHOIIE-
HUIO K OeToHy. INisi XO3SIHCTBEHHO-TIUThEBOM BOMBI ITPEACIBHO
JomnycTuMoe conepxanue xinopuao Cl- — 350 mr/n, cyabgatoB
SO, — 500 mr/m.

Illenounocms 60061 OTIpENESIETCS CYMMOM COAEPXKAIIUXCS B BOJIE
TUAPOKCUJIIBHBIX UOHOB M aHMOHOB CNaObIX KUCJIOT — YTOJIBHOM,
OpPraHUYECKHX, a TaKXKe OMKapOOHATHBIX M KapOOHATHBIX MOHOB,
HU3MEPSIETCA B MI-9KB/T.

XKecmkocmb 60061 0GYCIIOBIUBAETCS ColepXaHUEM B Hell coseit
KaJbLMs U MarHus. PaznuuyaioT kapOGOHATHYIO XECTKOCThb (Kap6o-
HaTHble U OMKapOOHATHEBIE COJIM KaJIbI[USI U MarHusi) U HekapO6o-
HaTHYIO (HeKapOOHaTHbIE COJIM KaJIbLIUS M MarHusi — CyJabdarsl,
XJIOpUIBI, HUTpaThl U Ap.). CymMa KapOOHATHOM M HeKapOOHaTHOM
XKECTKOCTH OTPEHENSET OOIIYIO0 KECTKOCTD.

CoJti XXeCTKOCTH He BPeIHBI IJIT 3M0POBbsI, HO MPUCYTCTBUE UX
3aTPYAHSET MCIOJb30BaHWE BOMABI JJISI XO3STIICTBEHHO-OBITOBBIX
HYXI (IOTOJTHUTENBHBIN pacxol Mblja MPH CTUPKE, OTIOXEHUE
0CagKoB B TpyOax BOIOIPOBOJA).

OO61miast KeCTKOCTh X03SiICTBEHHO-TTUTHEBOI BOABI HE HOJIXKHA
MpeBBIIATh 7 MI-3KB/M, @ B 0COOBIX ciayyasax — 10 Mr-sks/.

Kecrkasi Bojla HENPUTOOHA ISl TUTAHUS KOTJIOB, IMapOCUJIOBBIX
YCTAaHOBOK TETJIOBBIX 3JIEKTPOCTAHUMN U TEIIO3JEKTPOLIEHTPAJIEH.
XKecTKocTb BOIBI TUMUTUPYETCS UIS TIPEATIPUSTHIT OyMaxXHOM, TeK-
CTWJIbHOM TTPOMBIIIUIEHHOCTH, TIPY TIPOU3BOACTBE UCKYCCTBEHHOTO
BOJIOKHA U 1p.
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Kenezo u mapeaney PUCYTCTBYIOT B MPUPOAHBIX BoAax B ¢op-
Max, 3aBUCSLIMX OT BeJIWYMHBI pH, OKMCIsieMOCTH M colepXaHUs
kucnopona. JKene3o MOXeT HaXoIUThes B ¢OpMe NBYX- U TpEXBa-
JIEHTHBIX MOHOB, OPraHMYECKMX U HEOPTaHMYECKUX KOJIJIOUIOB,
KOMITJIEKCHBIX COEOWHEHUI, B BUAE TOHKOMMCIEPCHOI B3BECH,
cynbduna xenesza, ruapoxkcuna xenesa (I1). B monsemMHsIx Bogax
MpU OTCYTCTBUM KHUCJIOpOAa Xeie30 M MapraHell BCTpevyaloTcs
O06GBIYHO B (hOpMe IBYXBaJIEHTHBIX COJiei, B MOBEPXHOCTHBIX BO-
Jax — B BUJIE OPTraHUYECKHX KOMITJIEKCHBIX COeTMHEHWH, KOJIJIOH-
JIOB WJIM TOHKOIVCIIEPCHBIX B3BECEA.

Bona, comepxalliasi TIOBBIILIEHHYIO KOHLEHTPALIMIO Xeje3a, He-
MPUATHA Ha BKYC, TIPUYMHSET HEYIOOCTBA B OBITY, OKa3bIBaeT BJIM-
SIHME Ha TIeYeHb, YBeTMUMBAET pucK WHdapkToB. M30BITOK MapraH-
11a BBI3BIBAET OKPACKY M BSIXKYIIMIA TIPUBKYC, 3a00JIeBaHWE KOCTHOM
cucteMsl. [ToaToMy comepXaHue Xeje3a B MTUTheBOI BOIe HE IOJ-
XHO mpeBbiiath 0,3 Mr/a, a Mapranua — 0,1 Mr/n. ConepxaHue
JXejie3a M MapraHila OrpaHMYMBalOT B BOJIE€, MCMOJb3YyEeMOI MpH
TPOU3BOACTBE ITJIACTMacC, KMHO- U (bOTOIJIEHKH, OyMaru, B TeK-
CTUJIBHOM, TTMILIEBOM MPOMBILIJIEHHOCTH U IIp.

Axmuenas peakyus 600bl SIBISIETCS TIOKa3aTeJIeM €€ IIEeJIOYHOCTH
WJIN KUCJIOTHOCTHU U XapaKTepU3yeTCsl KOHIEHTpaluei BOMOPOIHBIX
HIOHOB.

Boma, momaBaemMast i XO35TMCTBEHHO-ITUTEBBIX HYXII, JOJIXKHA
umetb pH B npenenax 6—9. 11t Box 60JBIIMHCTBA PUPOIHBIX UC-
TOYHHUKOB 3HaUeHHe pH He OTKIIOHSIETCS OT YKa3aHHBIX MPEEoB.

Oxucasemocms 6006! OOYCJIOBJIMBAETCSI IPUCYTCTBUEM OpPTraHU-
YEeCKHX U HEKOTOPHIX HEOpPraHMYEeCKUX NPpUMeECei, TaKUX, KaK Xe-
ne3o (I1), cyapdpuTel, cepoBOIOpOa U AP.

PasnnyaoT nepMaHraHaTHYI0 U OMXpOMATHYIO OKHCJISIEMOCTb.
T'OCTomM 2874-82 «Bona nmutheBasi» OKMCISAEMOCTb HE JJUMHTHPO-
BaJIach. B CBSI3M ¢ BO3pOCIIMM aHTPOMOTEHHBIM 3arpsi3HEHUEM BO-
JIOEMOB M TIOBBIILIEHUEM OKMCJISIEMOCTU TMPUPOIHBIX BOJ, CBSI3aH-
HOIf C MPUCYTCTBUEM XJIOPOPTAHUKH, MECTUILMIOB, repOUIIHIOB,
HehTenpoayKros, 6eH3ona u ap., CanlluH 2.1.4.559-96 orpanuyu-
BAalOT OKHUCJIIEMOCTh MUThEBOW Boabl 10 5 Mr O,/n1. XapakrtepHo,
YTO OKHUCJSIEMOCTbh BOIBI IOCJIe KOAaryJupoBaHWSI, OTCTaAUBAHUS
U (pUITBTPOBAHUSI CHUXAETCSI MEHBIIIE, YEM LIBETHOCTD.

OKMCAIEMOCTh TUMUTHPYETCS IUJI MTUTATEJIbHON BOMBI KOTJIOB
(M3-3a BCTIEHWBaHMS), LIS OXJIaXnatoleid Boabl (M3-32 BO3MOXHO-
ro 6uoobpacTtaHuss TpyO M ammapaTyphl), a TaKXe IJIs BOIBI, HC-
TTOJTE3YEMOI IUIST U3TOTOBJIEHUSI CHHTETUYECKUX BOJIOKOH U HEKOTO-
pBIX TIaCTMAcC.
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A3zomcodepucaujue coedurenus B TIPUPOJHBIX BOJAX MOTYT OBITh
OpPraHM4YecKHe U HeOpraHu4yeckue B BUie HUTpaToB NO,;~, HUTpPHU-
toB NO,~ 1 aMMOHUITHBIX coneit NH, .

IToBBITIIEHHOE KOJMMYECTBO a30Ta B MPUPOAHON BOIE B OpPraHM-
YeCKUX COeTUHEHUSIX WM B aMMOHUIHHOM ¢opMe CBUIETEIBCTBYET
0 3arpsi3HeHUY BOIOMCTOUHWKA CTOYHBIMU BOJAMU, KaK OBITOBBIMHU,
TaK ¥ MPOU3BOACTBEHHBIMU. [103TOMY B MTUTHEBOIT BOMEe HE AOMYC-
KaeTCs MPUCYTCTBHUE OPTraHUYECKOTO U aMMOHHUITHOTO a30Ta U HUT-
putoB. B coorBeTcTBUU ¢ ykazaHHbIMU CaHITuH B nmutheBoit Boae
cozepxanue HUTpaToB (o NO;~) He JOJKHO NpeBbIIaTh 45 Mr/i.

®Dmop ABNAETCS aKTUBHBIM B OMOJIOTUYECKOM OTHOILIEHUU MUK-
pPO3JIEMEHTOM, COIEpXaHHe KOTOPOro B MUTHEBOU BOIE MOJIXKHO
ToanepXuBaThcs B nipenenax 0,7—1,5 mMr/in (B 3aBUCMMOCTH OT KJIH-
MaTHUYECKUX YCIIOBUIA).

Pacmeopennbie 6 600e 2a3bt — KUCAOPOM, YTAEKUCIBII a3, cepo-
BOIOPOI, METaH, a30T.

Yriexkucnora, KHCJIOPOJ M CEPOBOAOPO TMTPUIAIOT BOME NIPH OM-
peleJIeHHBIX YCJIOBUSX KOPPO3UOHHBIE CBOWCTBA IO OTHOIIEHUIO
K OeTOHaM M MeTaJljiaM.

Yrnekucnora conepXXUTcs BO BceX NMPUPOIHBIX Bolax. B 3aBucu-
MocTtu oT pH oHa MoXeT ObITh B BUJIe paCTBOPEHHOTO B BOJIE ra3a
CO,, 6ukap6onar-uorHoB HCO;~, xap6oHat-1oHoB CO42-.

Kucnopon nmomnagaer B BOAY MpPU €€ KOHTAKTe C BO3AyXOoM. Pes-
KOe CHHXEHHE COAEePXaHMWSA KHUCIOpoAa B BOJE YKa3bIBaeT Ha €€
3arpsi3HeHHe. PacTBOpeHHBIN B BOJE KMCIOPOA UHTEHCU(ULIUPYET
KOpPpO3MIO MeTaJlIa, IT03TOMY B TTUTATEJIbHOM BOJIE TEIJIOHEPTETH -
YeCKHX YCTAHOBOK €ro KOHUEHTPALIMS CTPOTO OrpaHUYUBAETCS.

CepoBomopo/ MpUAaeT BOIE HEMPUSTHBIN 3arax, BbI3bIBAE€T KOP-
posuio Metaiia. [Ipucyrcreue H,S B x034iicTBEHHO-IUTLEBOM BOME
He OTTyCcKaeTcsl.

A30T B NIpUpPOJHBIE BOABI TTOCTyMaeT U3 BO3[yXa, a TaKXe MpU
pa3noXeHWH OpraHMYEeCKUX OCTaTKOB U BOCCTAHOBJIEHHHU a30Ta Je-
HUTPUDULIMPYIOIIMMU OaKTEPUSIMH.

MetaH 0GBIYHO MIPUCYTCTBYET B OOJIOTHBIX BoAaxX. B mpupoaHbIX
BOJIaX, UCITOJIb3YEMEBIX JUIT BOMOCHAOXEHUS, OH MOXET MPUCYTCTBO-
BaTh B HE3HAYUTEJIBHBIX KOJMYECTBAX.

bakmepuu u eupycst MOTYT MHTEHCHUBHO pa3BUBATbCSl B BOIE.
B cootBetcTBuu ¢ CaulluH 2.1.4.559-96 GesomacHOCTb MUTHEBOM
BOJBI B 3MUIAEMUYECKOM OTHOUIEHUM OMPENENSIETCS €€ COOTBET-
CTBMEM HOPMATHBAM MO MUKPOOUOJOTHYECKUM U Mapa3sUTOJIOTH-
YeCcKUM TokasatensM. it MUTbeBOil BOAbI ONPEAESTIOTCSI MUKPO-
6uosiornyeckue nokasareju: obuee Mukpo6Hoe yrucio OMY (ko-
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JINYECTBO KOJIOHMIT OakTepuit B 1 Mi1) — He 6osiee 50; obuve u tep-
MOTOJIEPAHTHEIE KOJIM(OPMHBIE 6aKkTepUU — oTcyTcTBHE B 100 MI1;
Konudaru — OTcyTcTBUMe Onsikoob6pasyomnx equHul (BOE)
B 100 M. TIpu obHapyXeHHUM B TTOBTOPHOI npobe BOAbI BhILIETIEPE-
YUCJICHHBIX 3aTpA3HEHUI TTPOBOASTCS MCCIENOBAHUS Ha HaJUyMe
MaTOTEHHBIX OaKTepUil U BUPYCOB OTIpeNeSIEHUEM LIMCT JSAMOIHi
(B muTheBOI1 Bojie — oTcyTcTBUe B 50 J1 BOABI) U CIOp CYIb(UTpeE-
JYLIMPYIOIIUX KJIOCTPUINIA (B MUTBEBOI BoJe — OTCYTCTBHE B 20 MJT).

Ha GOAbUIMHCTBE MPOU3BOACTB OaKTepPUAIbHOE 3arps3HeHUe
BOJBI HE MPENATCTBYET €€ UCMOJIb30BAHUIO JUTSI TEXHUUECKUX LIeei.
HckiioyeHe COCTaBISAIOT NMPEANPUATUS, I KOTOPBIX TpedyeTcs
BOJa MUTHLEBOTO KAYyecTBa.

31ech nepevyrclieHbl JIMIIbL OCHOBHbIE CBOMCTBA MPUPOIHBIX BOJ.
B npakTnke NpuXOAUTCS BCTPEYAThCS €lle C LIEeJIBIM PSIIOM CIelu-
¢MnyecKkux CBOMCTB MPUPOIHBIX Boa. HanmpuMep, muTheBas Bona He
JoJXHa comepxath 6osee 0,05 Mr/m mbibsika, 1 Mr/n meau, 5 Mr/n
uuHkKa, 0,03 mr/n ceuHua u 0,5 Mr/a aaoMUHUS.

B 3aBHCUMOCTH OT LI€JIEBOTO Ha3HAYEHHUS K BOAE MPEIbSABISIOT
pa3HooOpa3Hbie TPeOOBAHUS, COTIIACHO KOTOPBIM €€ MOXHO KJIaCCH-
GULIMPOBATh KaK MUCIOIb3YEMYIO: IS XO3IHCTBEHHO-TTUTBEBBIX 1€~
Jieit, KOMMYHaJIbHBIX MPeANnpUSITHI, HYXI IMUIIEBOI U HEKOTOPBIX
JIPYTHUX OTpacjei MPOMBINIIEHHOCTH; IS OXJIaXIEHUST (TEXHOJIOTH-
yeckoro o60pyI0BaHuUs, Napa, XUIKUX U ra3000pa3HbIX MPOLYKTOB,
JIOMEHHBIX U1 MapTEHOBCKHUX IeYyeit, KOHAEHCATOPOB TypOUH U Mapo-
BbIX MAIUWH, BarpaHOK, KY3HEYHBIX MOJIOTOB M JIp.); IJISl HYXXA Mapo-
CHJIOBOTO X03s1iicTBa (nmuTtaHue napoBbiX KoTaoB I'POC u TOL); mns
TEXHOJIOTHYECKHUX HYXI MPOMBIIIUIEHHOCTH, TIe BOAA MOXET BXOIWUTH
B COCTaB NMPOAYKLMU WIN KOHTAKTUPOBATh C HEil; WIS 3aBONHEHMS
He(TSAHBIX TIACTOB; IS HYXI, CEILCKOTO XO35iCTRa.

Xo3siicTBeHHO-NTUTbEBasA BOAA JOJIXKHA OBITh O€3BpeaHa i 3110-
POBbBSI YEJIOBEKA, UMETh XOPOIIE OPraHOJIENTHYECKHUE TTOKA3aTEH
¥ OBITh IPUTOIHOMN IS UCTIOJIb30BaHUS B ObITY. KayecTBO X03s11i-
CTBEHHO-TIUTHEBO BoAb! pernameHTpoBaHo CanlluH 2.1.4.559-96
«ITutheBas Boma. ['mrueHnyeckue TpeOGOBAHUS K Ka4eCTBY BOIBI
LICHTPAIM3UPOBAHHBIX CUCTEM TMUTHEBOTO BOAOCHAOXeHUs. KOHT-
pOJIb KayecTBa». BrInmonHeHUE TpeGOBAHUI CAHUTAPHBIX MIPABUJ Ta-
PaHTHUPYET MUAEMHUUYECKYIO M paIUallMOHHYIO 0€30MacHOCTh, 6e3-
BPEOHOCTH [0 XUMUYECKOMY COCTaBY M OIarONpUSTHBIE OPraHOJIEN -
TUYECKHE CBOMCTBA MUTHEBOM BOJBI.

OnunemMuyeckas 0€30MacHOCTh IMUTHEBOI BOIALI HOPMUPYETCH TI0
MUKPOOHOJIOTUYECKUM Y Mapa3uTOJIOTHYECKUM TTOKa3aTesaM (ob1ee
MMKPOOHOE YHCII0, 0b1IHe KOMMMOpMHBIEe 6GaKTepuH, Komudarui 1 ap.).
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Paaunaunonnas 6e30nacHOCTh TUTHEBOIM BOIBI HOPMHUPYETCS MTOKa-
3aTesisiMU OOlLLeN o- M B-aKTUBHOCTH.

Be3BpenHoCcTh BOABI ITO XUMHUUYECKOMY COCTaBY HOPMUPYETCH 10
06001IeHHBIM noka3aTenssM (pH, obuag MuHepanusaums, oduas
KECTKOCTh M JIP.); XMMUYECKHNM BellleCTBaM, HanuboJjiee YacTo BCTpe-
YalIIMMCS B MPUPOAHBIX BoJax: HeopraHmyeckum (Al3*; Ba3t;
Fe?*; Fe3* u np.) u oprannueckum (JIAT; 2,4-D u 1p.); BeniectBaM
aHTPOTIOTEHHOTO TTPOUCXOXKAEHHS, TTIOJYYUBIIUM I106anbHOE pac-
MPOCTpPaHeHWEe; peareHTaM U BpeIHBIM XMMUYECKUM BeELIECTBaM,
MOCTYMAIOIIUM 1 00pa3yoMMCcs B BOIE B Ipoliecce e¢ 00paboTKu
B CHCTEMe BOJOCHAOXeHUS (XJI0p, 030H, xJ10podOopM U T. 1.); Bpeld-
HBIM XMMHWYECKHUM BELIeCTBaM, MOCTYMAIOUIUM B UICTOYHUKU BOAO-
CHaOXeHUS B pe3y/bTaTe XO3SMCTBEHHOMN NeATEILHOCTH YeIOBEKa.

OpraHoyenTHYECKHe CBOMCTBA MUTHEBOM BOJIBI HOPMUPYIOTCS TIO
3anaxy, TpUBKYCY, LIBETHOCTM U MYTHOCTHM: 3artaxyi M MPUBKYCHI
npu 20 °C — go 2 6a/mioB, UBETHOCTh — Ji0 20 rpag, MYTHOCTb —
mo 1,5 mr/n.

Pan otpacneit nuieBoi MPOMBILIJIEHHOCTH MOMUMO JIMMHUTOB
CanlluH 2.1.4.559-96 npenbsBasiioT K BOJE NOMOJHUTEIbHBIE TPe6O-
BaHus. Tak, B Bojie, UCTOJIB3yeMOI B IMBOBapEeHUHU, JOJIKHBI OTCYT-
CTBOBaTh CyJib(aThl, COIEpPXKaHUE XeJjie3a He NOJKHO TMPEBBIIIAThH
0,1 Mr/n1; B Bofie UTSi BWHOKYPEHHOTO TTPOM3BOACTBA HE JTOJIKHO CO-
JIePXKaThCs XJIOPUCTBIX MAarHUSI M KaJTbLIMST; B BOJE IS ITPOU3BOICTBA
caxapa JO0JKHO ObITh MUHMMAJILHOE COJIECOAEpXaHUE U T. 1.

KavecTBo oxyaxnmarolleif BOAbl He HOPMHUPYETCSI, TaK KaK OHO
3aBUCHUT OT YCJIOBUU TIpUMEHEHUSI, HO OYEBUAHO, UTO OXJIaXIa-
Jolast BoJa He JOJIXXKHA JaBaTh OTJIOXEHMS] B TpyOax M amrmaparax,
IO KOTOPBIM OHa MOMAAETCs, TaAK KaK B 3TOM Cliy4yae 3aTpyIHSIETCS
Ternsornepenadya U COKpallaeTcss XXUBOe CeYeHHUE, CHUXAIOTCS UH-
TEHCUBHOCTb LHUPKYISLUU U 3pdekT oxnaxmeHus. Bona, ucmnosb-
3yeMas JUISL LeJiel oXJTaXIeHUs!, He NOJIXKHA COMepXaTh KPYIMHBIX
MHMHEPAJTBbHBIX B3BENIEHHBIX BEIIECTB, OOJIBIIIOrO KOJUYECTBA XEJe-
3a U OPraHUYECKUX TIPUMECEH.

Bona nis TexXHOJOrHYecKHX HYXKA NMPOMbIIIJIEHHOCTH B 3aBUCHMO-
CTH OT €€ 1IeJIEBOTO MCITOJIb30BaHUS HOJIKHA OTBEYATh CAMBIM pa3-
HOoOOpa3HbeIM Tpe6oBaHMAM. Tak, B Bole, UCITOJIB3yeMOil B TOPHO-
Jo0ObIBaloIEeit MPOMBIIIIEHHOCTH TIPU n00bIYe, OTMBIBKE, TUAPO-
TpPaHCIIOpTe, O0OTALIEHUN U COPTUPOBKE TMOJE3HBIX MCKOTIAEMBIX,
JIIOJKHBI OTCYTCTBOBAaTh IpyOble€ B3BellleHHBbIE YacTHLBI. BecbhbMma
cnenrduyeckre TpeboBaHUs NPEXBSIBASIOT K BOJe, TPUMEHAEMOI
1T 06paboTKM TOTOBOM MPOLYKLHUHU, a TaKXe K BOJE, BXOASIIEH
B COCTaB TPOJYKTa.
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P nmpoMBILIEHHBIX IPEANPUSATHIA TIPEIBABIISET K Boe TpeGoBa-
HUs, 3HauuTeIbHO TpeBblmatomue JuMuthl CanlluH 2.1.4.559-96.
Taxk, B Bome, Uayllei Ha U3rOTOBJICHWE KUHO- U (DOTOTUIEHKHU, (o-
ToGyMaru, He HOJDKHO COIEpXAaThCsl MapraHilia, Xxeje3a, KpeMHe-
KMCJIOTBbI, OTPAaHUYHUBAIOTCH OKHUCJISIEMOCTh BOIBI U COAEpXaHUE
xJlopunoB. B Bome, mpuMeHsIeMOI JUIST U3TOTOBJIEHUSI PaCTBOPOB
KUCJIOT U LIeNoveil, KpacuTeseil U MblJIa, XXECTKOCTh HOMIXKHA OBITh
He 6onee 0,35 Mr-axB/J1.

Boga mist Hyka cesJibcKoro xo3stiictBa (NTUlie- M 300(hepM, s
OpOIIEHHUd, MeJIMOpalli U JIp.) TT0 CBOEMY KauyeCTBY JOJIXHa COOT-
BETCTBOBATh 1I€JIEBOMY Ha3HaueHU1o. 11 Bomomost NMTHL, 3Bepeit
M XXMBOTHBIX Ha hepMax CJedayeT 1oaaBaTh BOAYy IMUTheBOTO Ka4ecTna.
IIpy HEBO3MOXHOCTHU COOJIIONEHUS] 3TOTO TPeOOBAHUS NOMYCKAETCs
KPaTKOBPEMEHHO TTPOU3BOIUTH BOMOITON XWUBOTHBIX BOAOU C ITOBHI-
IIEHHBIM MUHEPAJTbHBIM COCTAaBOM, @ UMEHHO: CyXOi OCTaTOK — JIO
5- 103, xsopuasl — mo 2 - 103, cynbdarst — 10 2,4 - 103 Mr/a, obuias
KECTKOCTh — 110 45 Mr-3kB/n. JlomyckaeTcsi UCITOJIb30BaHUE BOMIBI
C TIOBBILLIEHHO# LIBETHOCTBIO, C TIPUBKYCOM M 3aITaXxOM TIPH ee TeMIIe-
parype 8—15°C.

5.2. Cnoco6bl yny4weHua Ka4ecTea BOAbl.
OCHOBHbIE TEXHONOrNYECKUEe CXembl

MHoroumncneHHble CrOocoObl 00paboTKU BOABI MOXHO KJIacCH-
¢duumrpoBaTh Ha CJEIYIOLINE OCHOBHBIE TPYIINBI: YJIyJIlIEeHUE Opra-
HOJIETITUYECKUX CBOWCTB BOMABI (OCBETJIIEHUE, 00eCLIBEYUBAHUE, JIE-
30[I0palMs U 1Ip.); obecrieyeHue MUIEMHOIOTMUECKON Ge30MacHo-
CTH (XIOpHMpOBaHUE, O30HUPOBaHUE, YIbTPabUOIETOBOE OOTyYeHHE
U [Ip.); yIy4dllieHUe MUHEPATBHOTO cocTaBa ((propupoBaHue U obec-
¢TopuBaHUe, 00e3xeNe3uBaHUE U JeMaHTaHALIUS, YMSITYEHUE WU
obeccoiuBaHue U Ip.).

B npouecce ouncTku M 06paboOTKY BOAA TIOIBEPTAETCS OCBETIIE-
HUIO (OCBOOOXIEHWE OT B3BEUIEHHBIX BelIECTB), obeclBEeYHBa-
HUIO, 00Oe33apaxXuBaHUIO (YHUUTOXEHWE HAXOASIIUXCS B Hel
00J1€e3HETBOPHBIX OaKTEpHif), YMATYEHUIO (CHUXEHHE WIH MOYTH
YCTpaHEHHE COAEpXAILUUXCSI B Hel cojieit xecTtkoctu). Kpome
TOTO, MPU UCIOJIb30BAHUU BOABI HEKOTOPBHIX UCTOYHMUKOB U IS
OTAENBHBIX MOTpedUTeENeH TpebyeTcss yaansiTb BCe pacTBOPEHHBIE
B Helt conu (obecconmBaHue) WIK TOJIBKO HEKOTOPBIE OTIpEIeIeH-
HbIE COJIU, HATIpUMEDP COJIM Xene3a (obe3xeyie3uBaHUE), PacTBO-
pEeHHbIe B Hell ra3sl (Zeras3aluusi), MUHOTAA MPUXOIUTCS YCTPAHSATh
MIPUBKYCHl M 3alaxu, NMpexoTBpallaTh KOPPO3UOHHOE JIeHCTBUE
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BOIIbI HAa TPYOBI, ynaisitTh U3 Boabl GTop (obecTopuBaHUe) U T. 1I.
Te win MHbIe KOMOMHALMY YKA3aHHBIX ITPOLIECCOB MPUMEHSIOT
B 3aBUCHMOCTHM OT KaTeropuil morpeduresieil MU KauyecTBa BOIbI
B UICTOYHMKAX.

st moytydyeHUsT BOABI MUTHEBOTO KAYeCcTBa MPU MCITOJIb30BaHUHU
TIOBEPXHOCTHBIX UCTOYHUKOB, KaK MPaBUJio, HEOOXOAUMO TIPOU3BO-
JIUTh OCBETIICHHE, 00eclBeYHBaHUE U 0be33apaxxuBaHue Boabl. I1pu
5TOM B 3aBUCUMOCTHM OT KayecTBa UCXOTHOM BOIBI B HEKOTOPKIX
Cly4asix NOTIOJTHUTENIbHO HEOOXOAUMO MPUMEHSTh U ClIeLHANIbHbIE
BUIBI BOOOTIOATOTOBKH — (TOpUpOBaHUe, 06echTOpUBAHIE, YMSAT-
YyeHue U T. 1. (Tabia. 5.1).

COBOKYITHOCTh HEOOXOJAUMBIX TEXHOJOTMYECKUX TPOLIECCOB
U COOPYXEHUI COCTaBISIET TEXHOJOTUYECKYIO CXEeMY YIydYIeHUS
KayecTBa BOABI. [IpuMeHsieMble B BOOONOATOTOBKE TEXHOJIOrMYecC-
KM€ CXEMbl MOXHO KiaccudUUMpoBaTh: 1) Ha peareHTHBIE U Oe3pe-
areHTHbIe; 2) 1o adekTy 06paboTku; 3) Mo uucny cTyneHeit; 4) Ha
HarnopHbBIe U Oe3HarOPHEIE.

1. PeareHTHBIe U Oe3peareHTHBIE TEXHOJOTHYECKUE CXEMbBI OTJIH-
YalTCcA pa3MepaMd BONOOYMCTHBIX COOPYXEHUl U YCIOBUEM HX
akcrryataunu (puc. 5.1 u 5.2).

ITpu nprMeHEHUM peareHTOB MPOLECCH 00pabOTKHU BOABI MPOTE-
KaloT MHTeHCUBHEeE U 6osee 3¢ ¢ekTUBHO. Tak, I ocaxkXIeHHS OC-
HOBHOM Macchl B3BeLIEHHEBIX BEIIECTB B MIEPBOM CJTyyae TpeOyeTcs
2—4 4, BO BTOPOM — HECKOJIBKO CYTOK. C UCIOJIb30BaHUEM peareH-
TOB UIBTPOBAHUE OCYLIECTBISAETCS CO CKOPOCThIO 5—12 M/4 u 6o-
Jiee, a 6e3 peareHTOB (MemyieHHoe punbTpoBanue) — 0,1—-0,3 M/4.

I1pu 06paboTKe BOABI C MPUMEHEHUEM PEareHTOB BOIOOYUCTHBIC
COOpYXEHHUS MEHBbIIIe M0 00bEMY, KOMITAKTHEE, JeIUEB/ie B CTPOU-
TEJBLCTBE, HO CJIOXHEE B 3KCIUTyaTallMHd, YEM COOpPYXeHUs be3pe-
areHTHOM ouucTKU. I[ToaToMy Oe3peareHTHBbIE TEXHOJIOTMYECKUE
cxeMbl (CM. puc. 5.1) ¢ THAPOLMKIIOHAMH, aKyCTUYECKUMU, HAMBIB-
HBIMU U MEUIEHHBIMM (DMWIIBTPaMM, KaK MPaBUJIO, IPUMEHSIOT IS
BOJOCHAOXeHUSI HEOONMBIINX BOAOTOTPEOUTENENH MPU LIBETHOCTH
ucxomHoi Boasl 10 50 rpax. Be3peareHTHbIE TEXHOJIOTUM LIMPOKO
HCTIOJIBb3YIOT JJISI HENTYyOOKOTO OCBETJIEHMS BOIBI IMTPU BOJOCHA0Xe-
HWHU TIPOMBIILJIEHHBIX 00BEKTOB. B pame ciayyaeB mns 3TUX Lieyieit
MPUMEHSIOT OJHO OTCTAUBAHUE WU OAHO (PHIIBTPOBaHHE HA KPYTI-
HO3ePHUCTHIX (PUIBTPax WIM MUKPODUIBTpaXx.

2. ITo a3 dexTy 06paboTKN pasanyaoT TEXHOIOTUYECKHUE CXEMBI
U1 TIOJTHOM MU TAYOOKOM OYUCTKHU BOABI U IJISI HETIOJTHOW WU
Hery6okoit. Hanpumep, B MepBOM BapuaHTe OYMIIIEHHAs Boja CO-
OTBETCTBYET TpeOOBAHUAM TIATHEBOW BOOBI, BO BTOPOM —
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Taonuma 5.1

OcHoBHBbIE CTIOCOOBI 0OPAOOTKH BOIbI

Mokazamens
Kayecmea 600bl!

Cnocob obpabomku

PekomeHOyemble peazeHmb!

MyTHOCTL

KoarynuposaHue

KoarynsHTbl (CEpHOKUCHIbIV
anioMUHWRA, XNOPHOE Xeneso,
OKCUXNOpUA antoMUHKA, anio-
MUHAT HaTpUA u Ap.)

O6paboTka NoKynsiH-
Tamu

PnoKynAHTLI (Nonuakpunamua,
aKTMBHas KpEMHUEBas Kucrnora

“ap.)

LiBeTHOCTb, NOBbLILIEH-
HOe coaepXaHue op-
raHM4yecKux BeLLecTs

MpenBaputensHoe xno-
pupoBsaHue, Koarynupo-
BaHue

Xnop, KoarynsiHTbl

1 NNaHKTOHA
O6pabotka chnokynsH- DnoKynAHTbI
Tamu
O3oHupoBaHue O30H

Huskas wenoyHoctsb, | Moglwenaymsanve W3Becrtb, cona

3aTpyAHAoLWan koary-

nupoBsaHue

Mpuskycol 1 3anaxu YrnesaHue AKTUBHBIN yronb

MpepsapurensHoe xno-
pvposaHve

XKugkuin xnop

MpeaBapuTensHoe xno-
puUpoBaHue C npeammo-
HU3auuen

XKugkui xnop, ammuak

O6paboTka nepMaHraHa-
TOM Kanus

ﬂepmaHraHaT Kanua

O30oHupoBaHue O30H
HecTtabunbHas Boga MoawenaynsaHune WN3BecTb, cona
C OTpUUATeNbHLIM UH-
[IeKCOM HACHILLEHNS docaTtnposaHue ekcameTtadocdar unu Tpuno-
(Koppo3uoHHas) nudocdar HaTpua
HecrabunoHas Boga | Mopgkucnenue Kucnortol (cepHas, consiHas)
C NONOXUTENbHbLIM UH-
[EKCOM HACbILLIEHNS docchaTuposaHme I'ekcameTadocgar unu Tpuno-

nudocoar HaTpus

BakrepuansHoe 3a- XnopuposaHue Xnop, rnoxsnopuTbl, AUOKCUA
rpsi3HeHne xnopa

O30HupoBaHue O30H

Y®-usnyyexue
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Oxonuanue maba. 5.1

IMokasamens
Kavecmea 600b!

Cnioco6 o6pabomku

PexomeHAyeMble pea2eHmb!

Hepocratok ¢htopa dropuposaHue ®TOpUCTLIN UNK KpeMHedTOpU-
(menee 0,5 mr/n) CTbIVi HATpUiA, KpeMHedTopU-
CTbIi aMMOHWIA, KpeMHedhTopU-
CTOBOAOPOAHAs Kucnota
N36biTok pTopa (6o- | ObecdTopusanue CepHOKUCTIbI antOMUHWIA
nee 1,5 mr/n)
W36bIToK xenesa Aapaums —_
XnopuposaHue Xnop
Mopwenaynsaxue WU3BecTb, coaa
KoarynuposaHue KoarynsHTbl

O6paboTka nepmaHraHa-
TOM Kanus

MepMmaHraHat kanus

WM36biToK conen xecT-
KOCTH

Katnonuposanue

[Hekap6oHusauma

MaBecTkoBO-CcOA0BOE
ymaryeHue

WUaBecTb, cona

Ob6wee conecoaepxa-
HME BbiLE HOPMbI

NoHHbIA 06MeH

AnekTpoananus

LOuctunnsauus

MnepdunbTpaums v ap.

Koarynuposanue

KoarynsHTel

CopepxaHue kpem-
HUEBOM KUCNOTh! BbiLLE
HOPMBbl

MarneanansHoe obec-
KpemHusaHue

Kaycruueckuin marHeaut, us-
BECTb

MoHHbI 06MeH

Hanwnuue ceposopo-
pona

Moakucnenue Kucnora
Aspauumsa —
XnopupoBaHue Xnop
O30HupoBaHue OsoH

Wcnonb3osaxue rmppo-
okucu xenesa |l

Fe(OH),, nonyyaemas anek-
TPONUTUYECKUM PaCcTBOPEHWUEM
MeTannMyeckoro xenesa

M36bITOYHbIN pacTBO-
PEHHBIN KUCnopoa

CssisblBaHue knucnopoaa
BOCCTAHOBUTENAMMU

CynbcuT nnn Trocynbdar Ha-
TPUSI, CEPHUCTLIN ra3, rMapasvH
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Puc. 5.1. De3peareHTHble TeXHOJOTHYECKHE CXeMbl BOIOMOATOTOBKH

¢ MeaaeHHbIMH (@) H aKycTHYeCKHM (6) (UAbTpaMH, C THAPOUHUKIOHOM (6):

1, 4 — nogaya McXoAHOM BOIBI M OTBOX 0OpaboTaHHO!; 2, 7 — MemJIeH-

HBII M aKyCTHYECKHIT (UIIBTPBI; 3 — pe3epByap YUCTOM BOIbI; J — HAcocC;

6 — coopyxeHust o6opoTa NMpoMbIBHOM Boubl; §, 10 — ckopslit ¢puabTp I
u Il ctynenu; 9 — pacnpeaenutenbHblit 6aK; /1 — rMapOUUKIOH

9TO rpy6o ocBeTyieHHast Bona (5—80 Mr/i), KoTopast MOXET MCTIONb-
30BaThCS IS LeJIeil OXJTaXIeHUs MPOU3BOACTBEHHOTO 000pya0OBa-
HUA U Jp.

3. JIByxcTyneHYaTbsle CXeMbl OCBETJIEHMS U 00eCLIBEUHMBaHMSI
BOJIBI, TTOJIaBaeMO¥ JIJIsT XO3sIICTBEHHO-TIMTHEBBIX 1I€JIei, TTOKAa3aHBI
Ha puc. 5.2, a, 6, e. 3aech TIPOLIECCHI OCBETIIEHHNST U 00eclBEYNBa-
HUS OCYIIECTBJISIIOTCST B IBE CTYTIEHU: Ha OTCTOMHMKAX U (UITBTpaX;
Ha OCBETJIMTEJISIX CO CJIOEM B3BEIIEHHOTO ocamka U (QUIbTpax; BO
(¢noraTtopax u Ha puapTpax. CxeMa ¢ KOHTAKTHBIMHM OCBETIIUTEJIS-
MU — oJHocTyrneHyaTas (puc. 5.2, 6).

4. T1o xapakTepy ABUXEHUS 0OpabaTeIBaEMOil BOIBI TEXHOJIO-
THYECKHUE CXEMBbI MOApPA3AENSAIOTCS Ha caMOTeuYHble (Oe3Hamop-
HBle) M HarmopHble. Ha KpYMHBIX BOJOOYHMCTHBIX KOMIIJIEKCax
IBUXEHUE oOpabaTeiBaeMOil BOABI IO COOPYXEHUSIM OCYLIECTB-
JIeTCsI caMOTeKOM. B 3TOM ciyyae cieayeT Haubosee palmuo-
HaJILHO MCIMOJIb30BaTh peibed MECTHOCTH IS YMEHBIIEHUS 3ar-
JybJIeHUST OTAEIbHBIX COOPYXEHUIN, CHUXEHUST 00beMa 3¢ MIISTHBIX
paboT U cTtouMocTH yHOaMeHTOB U T. 1. [ToaToMy B3auMopac-
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TTOJIOXKEHUE OTAEJIBHBIX OUYUCTHBIX COOPYXEHUM TEXHOJIOTHYEC-
KOI CXeMBI, T. €. BLICOTHAsI CXeMa, UMEET TIepBOCTENNEHHOE 3Ha-
YeHHeE.

TTpu HAMMOpHOM CXeME OYHUCTHBIE COOPYKEHHST MOXKHO pacroJio-
XUTh Ha ONHOI oTMeTKe. IIpu UCMoNb30BaHUU TaKUX CXEM pe3ep-
Byapsl YMCTOM BOABI U HacOCHBIe cTaHuMu I1 moaremMa MHOrIa Mo-
TYT HE yCTpauBaThCs, a o0OpaboTaHHas BOAA TTOJ HAITOPOM HACOCOB
I nogpeMa mogaeTcst MOTpedUTENIO.

ITpuMeHeHUe HATIOPHBIX TEXHOJIOTUYECKUX CXEM COITPSIXKEHO CO
3HAYUTENHHON METa/UIOEMKOCTBIO MCITOJIb3YEMBIX BOIOOYMCTHBIX
COOPYXEHMUI.

TexHOOrMYECKYI0 CXeMY OYUCTKU BOJABI BEHIOUPAIOT B 3aBUCHMO-
CTH OT KayecTBa BOJBI B UCTOUHUKE BOOOCHAOXEHHWSI, HA3HAYCHUS
BOJZIOTIPOBOJIA, TTPOU3BOAUTELHOCTH CTAHIIMU U MECTHBIX YCIIOBUIA,
a TaKXe Ha OCHOBAaHMWHU JAHHBIX TEXHOJOTHMYECKUX UCCIETOBAHUMA
M 9KCIUTyaTallMy COOPYXEHUI, pab0OTaIOUIUX B aHAJIOTHYHBIX YCIIO-
BUSIX. OpUEHTUPOBOYHBII BHIOOP TEXHOJIOTHUYECKOM CXEMBI TSI OC-
BETJIEHUS M 00eCLIBEUMBAHUSI BOJBI O MUTHEBONW KOHIUIIMN MOXET
OBITH OCYILIECTBJIEH COTJIacHO TabuI. 5.2.

Tak, mist 06pabOTKM HEOOIBIIMX PACXOAOB LIBETHOIN UM MYTHOM
BOJIBI BMECTO TOPU3OHTAJIbHBIX OTCTOMHUKOB CJIEAYET UCITOIb30BaTh
BepTUKAJIbHBIE (CM. PUC. 5.2), BMECTO CMECUTENEN MOXHO MCII0JIb30-
BaTh coria BenTypu wnu mait6el. [1Ipy oYyMCcTKEe MaTOMYTHBIX 1[BET-
HBIX BOO OOBIYHO MPUMEHSIETCSI OQHOCTYIIeHYaTasi cxeMa ¢ QUIbT-
paMM WJIM KOHTAKTHBIMU OCBETJIUTENIIMU O3 KaMep XJIonbeobpa3o-
BaHMSI U OTCTOMHUKOB.

BeIOOp BOTOOYMCTHBIX COOPYXKEHHUI U OTITUMAJIBHOTO COCTaBa
peareHTOB IPOU3BOAUTCS Ha OCHOBAaHUM NAaHHBIX XMMMYECKOTO U
TEXHOJIOTMYECKOTO aHaJIM30B obpabatsiBaeMoit Bonbl. HekoTophlie
pelieHUs MOTYT OBITH MPUHSATHI allpMOPHO HAa OCHOBAHUM OIIbITA
3KCIUTyaTalluM BOZOOUYMCTHBIX KOMIIJIEKCOB B aHAJIOTUYHBIX YCIO-
BUSIX.

Hcnonb3oBaHUE CoJiei Xejle3a B KaYeCTBE KOaryJsTHTOB Tpef-
TTOYTHUTEJIbHEE TIPU JJTUTEJIbHOM BECEHHEM IaBOJKE, COMPOBOXIA-
omeMcs 3HAYUTEJIbHBIM CHUXEHUEM TeMIlepaTyphl obpabaTbiBa-
eMoii Bonbl. IIpyMeHeHe aKTUBUPOBAHHO KPEMHEKHMCIIOTHI B Ka-
yecTBe (QIIOKYISIHTA PEKOMEHIAYeTCsl TpH 006paboTKe 1IBETHBIX BO,
a Juid MYTHBIX UCTTOJIB3YIOTCS Tonuakpunamua, K-4 u np.

BepTUKalbHBIE CMECUTENH PEKOMEHAYETCS TIpefyCcMaTpUBaTh
B CXEMAaxX C OCBETJIMTEISIMU CO CJIOEM B3BELIEHHOTO OCagKa U KOH-
TAKTHBIMU OCBETJIUTENISIMU, TaK KaK TOMUMO CMEILIEHHS OHU obec-
MeYMBAIOT U BO3AYXOOTIEIEHHUE.
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Taobauma 5.2

BbIGOp coopyKeHMii CTAHIIMH OYHCTKH BOJbI,
NPeIHA3HAYEHHOM 1151 X039iCTBEHHO-NNTHEBBIX e

(pexomennamuu CHull 2.04.02-84%)

OCHOBHbIE COOPYNKEHUs

Mymnocms
ucxodHou
800bI, M2/n

L{semHocms
ucxo0Hol
800bI, epad

lMpoussodu-
menbHoCMb
cmaHuuu,
mcym

Ob6pabomka 800b! C MPUMEHEHUEM Koaz2ynsiHmoes u ¢rioKynsHmos

1.Cropble hunbTpsl (O4HOCTYNEH-
yaToe puUnLTPOBaHUE):

NopHbIN OUNLTP 3aBOACKOrO U3ro-
ToBneHua (Tuna «CTpys»)

a) HanopHble Lo 30 Lo 50 Lo 5000
6) oTKpbITbIE » 20 » 50 » 50 000
2. BepTukanbHble OTCTOMHUKN — » 1500 » 120 » 5000
cKopble unbTPbI

3.Mopu3oHTanbHbIE OTCTONHUKN — » 1500 » 120 Cs. 30 000
ckopble pUnbTPb!

4. KoHTakTHble npecdunbTpbl — » 300 » 120 JTiobas
ckopbie uUnbTPbI (ABYXCTYyNEHYa-

Toe hunbTpoBaHue)

5. OcBeTnuTenu co B3BELUEHHbIM He meHee 50, » 120 Cs. 5000
0cagKoMm — ckopble hunbTpbl no 1500

6. [1se cTyneHu OTCTOAHUKOB — Bonee 1500 » 120 Mobas
cKopble uUnbTPbI

7. KoHTakTHble ocBeTnutenu Oo 120 » 120 To xe
8. Mopu3oHTanbHble OTCTOWHUKMN » 1500 » 120 »

1 OCBETNNTENN CO B3BELUEHHbLIM

0CaaKoM Ans YaCTUYHOTO OCBET-

neHus Boabl

9. KpynHosepHucTtble hunbTpbl ANs » 80 » 120 »
4aCTUYHOrO OCBETNEHUS BOAb!

10. PaguanbHble OTCTOWHUKK ANsa Cs. 1500 » 120 »
npeaBapuTENbHOrO OCBETNEHUS

BbICOKOMYTHbIX BOZ,

11. Tpy6uaTbiii OTCTOMHUK U Ha- o 1000 » 120 o 800

Obpabomka e00bi 6€3 rpuMeHeHUs1 KOaz2yrnsiHmos u (brioKynsHMmMo8s

HUYECKON UNK rMapaBNMYeckoi pe-
reHepauueit necka

12. KpynHo3epHucTole unbTpbl Oo 150 [o 120 Tio6as
AN HaCTUYHOrO OCBETNEHUs BOAbI

13. PagunanbHble oTcTOMHUKM Boabl | Bonee 1500 » 120 To xe
ANS YaCTUYHOrO OCBETNEHUS BOAbI

14. MeaneHHble punbTpbl ¢ Mexa- [o 1500 » 50 »
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TTpu ocBeTieHM BHICOKOMYTHBIX BOI JUTS | CTymieHu OCBeTIIEHUST
MOTYT ObITb PEKOMEHIOBaHbI TOHKOCNOWHBIE U pagualbHbIE OT-
CTOMHUKM, TUAPO- U MYJBTULIMKIIOHBI, aKyCTUYECKHE (DUIIBTPHI
U Ap. g u3BneyeHUst U3 BOABI MJIAHKTOHA WIM I1aBalOLIUX MPU-
Meceil Mcronb3ytoT Ga0TaTOphbl, MUKPODUIBTPLI UK OapabaHHEIE
CeTKH. B MpsIMOTOYHBIX peareHTHBIX CXeMaX CO CKOPbIMU (DUJIBTpa-
MM PEKOMEHIYETCSI UCTIOJIb30BaTh KOHTaKTHBIE (WiIbTphI. st BOI
TIOBBILIEHHOTO aHTPOMOIeHHOTO BO3IEHCTBUS MOTYT MPUMEHSITHCS
030HUPOBaHUE, OUOPEAKTOPHI, COPOIIMOHHBIE YTOJbHBIE (DUIBTPHI,
o6uocopbepnl, 6HOGUNBTPHI (CM. pHC. 5.2, e).

5.3. KoarynupoBaHue npumeceii BoAabl.
PeareHTHO€E X039MCTBO

IpuMecH, HaxodsIIMecss B BOIe, MMEIOT BeCbMa MaJjible pa3Me-
pbI, U OCaXIeHUE UX MPOUCXOAUT KpaliHe MEIJICHHO, TaK KaK CHJIBI
IUPOY3UN TPEBATUPYIOT Hall CUJIAMU TSKECTH.

Jlna ycKopeHMs TIpolecca ocaxaeHust, GUIbTPOBAHUS U TIOBBI-
weHust 3(pPEeKTUBHOCTHA OCBET/IEHUST M 00ECLIBEUUBAHUS BOIBI ITPU-
OeraloT X KoaryiampoBaHuio. KoarynupoBaHue — 3TO Impouecc yK-
PYITHEHUSI KOJUIOMIHBIX ¥ B3BENIEHHBIX YACTHUI[ BCJAEACTBUE UX CTH-
STHUST TIOJ JOCUCTBUEM CHJIBI  MOJIEKYJIDHOTO TIPUTSIKEHMS.
VYKpyIHEeHHBbIE arperatsl CIUITIIUXCS YaCTHIL OTAESIOTCS OT XXUI-
KOIt (ha3el ocaxneHUeM.

B kauecTBe KOaryJsiHTOB, J106aBJIIEMBIX B BOLY, OOBIYHO HC-
MOJIL3YIOTCA COJM aTIOMMHMS U Xeje3a: CyabharT aTlOMUHUS
Al,(SOy), - 18H,0, cynbpar xenesa (II) FeSO, - 7H,0, cynbpar
xenesa (IT) Fe,(SO,); - 9H,0, x1opun xenesa (I11) FeCl;, a Takxe
anmoMuHat Hatpust NaAlO,, okcuxnopua amomunusa Al,(OH)Cl
U Ip.

Jlo3a koarynstHTa (MJ1/1; r/M3) Ut BOZ pa3HOTO COCTaBa He OJMHA-
KOBa M YCTaHaBJIMBAETCS ITyTeM OMBITHOTO (MPOGHOr0) KoaryJimpoBa-
HMSA 06pabaTeIBaeMoii Boabl. 11T OpUEHTUPOBOYHBIX MTOACYETOB 103y
KoaryJistHTa MoxHo orpenenutsb o CHull 2.04.02-84*, Tak, B repe-
cyere Ha 6e3poaHble FeSO,, Al,(SO,),, FeCl; nosy cnemyer npunu-
MaTh NMpU 00paboTKe MYTHBIX BOA (B 3aBUCHMOCTH OT COIEpXKaHUS
rpuMeceit) paBHoil 25—125 mr/n. Tlpu KoaryampoBaHMU BOIBI C TIO-
BBILIEHHOM LIBETHOCTHIO OPUEHTUPOBOYHAS 1033 KOAry/isTHTa HaXOIUT-
cs no opmyne I, = 4TI, rme LI — uBeTHOCTH BOMBI, Ipaf.

KonnouaHble M B3BellleHHBIE YaCTULBI TTPUMeECE MPUPOIHBIX
BOJ B GOJIBIIMHCTBE Cy4aeB UMEIOT ONMHAKOBLIE 3apAIbl, YTO MPU-
BOIUT K BO3HUKHOBEHUIO MEXMOIEKYIAPHBIX CHI OTTATKHBAHHUS

175



M K arperaTuBHOM ycTtoiynBocTH. [IpyM O4MCTKE arperaTuBHyIo yc-
TONYUBOCTb CTPEMSATCSI HAPYLIUTD, a 3apsiJi YaCTUL, CHU3UT.

ITpn nobaBjeHUM KOAryJasstHTOB HapylLlIaeTcs arperaTuBHas yc-
TOWYNBOCTb CUCTEMBI, CHUXAETCS 3apsill YaCTUL A0 HYJS WU Ma-
JIBIX 3HavyeHui. [TapannenbHo, BCAEACTBUE THAPOJIN3a, 00Pa3yloTCs
KOJUTOUIBI, KOTOPbIE COPOMPYIOT YaCTHIIBI IPUMECEiA:

AL,(S0,),+6H,0 <> 2AI(OH),+6H*+3S02";
FeCl,+3H,0=Fe(OH),+3H*+3Cl".

Heo6XonMMbIM yCIOBUEM TTOJTHOTO TIPOTEKAHMS THUAPOJIN3a SIB-
ngerca ynaneHue u3 cdepsl peakuuu noHos H*. Mous Bogopona
aCCOLMMUPYIOT ¢ 6MKapOOHATHBIMU MOHAMM, TIPUCYTCTBYIOLINMH,
Kak MpaBuJIo, B TIPHPOAHBIX BOAAX U OMNpPENENAIOUIMMHU €€ IeI0d-
HOCTb:

H*+HCO; & H,CO, «CO, T+H,0.

ITonHoTa ruaposin3a UMeeT OONBIIoe 3HAYEHUE A KOaTYJISILNH
M Ka4yecTBa OYMIIEHHON BOABI, TAaK KaK KOHLIEHTpPAaLMs HOHOB Al3*
B ITUTHEBOI BOJIE CTPOTO peraMmeHTHpoBaHa (Al** < 0,3 Mr/n).

IIpu HemocTaTKke LIEIOYHOCTH MCXOAHAS BOMA MOMIIIEIadYUBaETCS.
C 3T0M 1LIeJIBI0 MOXET OBITh HCHOJIB30BaHa U3BecTh CaO WM KajiblK-
HuposaHHas cona Na,CO;. st uHTeHcHUKALWH TPOLIECCOB KOary-
JISUMU WHOTAA NPUMEHSIOT CieMaNbHBIE XMMUYECKUE peareHThl —
bnokynaHTb (aKTUBHasE KpeMHMEBas KHCJIOTa, TIOJIMaKpUIaMu
U JIp.), CIIOCOOCTBYIOIINE 00pa30BaHUIO 6oJiee KPYITHBIX XJIOMBEB.

TIpouecc xoaryaupoBaHUS NMpUMecei BOIBI MOXHO YJIYYIIUTH
TIYTEeM YyHaJIeHUs YIJIEKUCJIOTHI M3 30HBI peaklMM MPOAYyBKOIl BO3-
JIYXOM.

I'mopokcuapl XXene3a U alloOMUHUS B BOJIE TIPU OOBIYHBIX 3HaYe-
HUsX pH 1oyTH HepacTBOPUMBI. XJIOMBSI YACTHIL TMIPOKCHIIA OCaX-
JaloTcs, ancopbupys M yBjekasi ¢ co60if HepaCTBOPEHHEIE B3Be-
LIEHHBIE YAaCTHUUBI MJa, KJIETOK TJIAHKTOHA, OCTAaTKOB pacTeHHit
U T. . ODTO SIBJIEHUE YKPYTHEHUST YaCTUIl NPU CTOJIKHOBEHUHU MX
M OCaXXIE€HUU HOCUT Ha3BaHUe (GIIOKYISIUNN. [HIPOKCHIBI XKee3a
U ATIOMUHUST — Xopollre copoeHT. OHM COPOMPYIOT Ha CBOEH Mo-
BEPXHOCTH OaKTepuH, TyMMHOBBIE BEILIECTBA M JIaXe HEKOTOphIE pa-
CTBOPEHHEBIC COeIMHEHWS, HATIpUMEP MUOHBI TSXKENBIX MeTaIOB. Ha
MOBEPXHOCTU TMAPOOKUCEN TaKKe MOTYT aICOpOHPOBAThCS pacTBO-
PEHHbIE OpraHMYEeCKHUE BEUIECTBA, OOYCIOBIMBAIOIINE MPUBKYCHI
M 3amaxu.
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Ha npouiecc Koaryasiuuu B CBOGOAHOM 06beMe (KOHBEKTHBHOM
KOAryJIsiiK) OKa3blBaIOT BIUSIHUE clieayioline (pakTopbl: KOHLIEH-
TpaLusi BONOPOAHBIX MOHOB B Boje, pH, aHMOHHBIN COCTaB BOIBI,
MpaBUJIBHBIN BHIOOD O3Bl KOAryssiHTa (YTO BUIHO M3 KOATYISLIMOH-
HOIt KpHBO# Ha puc. 5.3), LIEIOYHOCTD, TEMIEPaTypa BOABI (BIHS-
eT Ha MepBbIii 3Tal Koaryisiuu — MepeKMHETUYECKHIT), ObICTPOTa
CMellleHUs KOaryJisiHTa ¢ BOJO# (BJMSIET Ha BTOPO# 3Tamn KoaryJs-
UMM — OPTOKMHETHYECKMil), colepXaHHWe B BONE €CTECTBEHHBIX
p3Beceit. Koarynsauusa B cBOOGOIHOM 0ObeME OCYILECTBIISIETCS] B Ka-
Mepax XJornbeo0pa3oBaHMA.

VI N

% <«
J

MYTHOCTb, Mr/n
N

o
X

0 2 7} 60 a0
[03a koarynsiita, mr/n

Puc. 5.3. KoaryasuMoHHas KpHBas:
1 — mopor Koarynsuuu; 2 — onTuMaibHas 103a; I sona — 3bdekr ocser-
JeHUs ¥ 06eClLBEYMBAHMS HE3HAYMTENbHBIN; [] 30na — yBelMUeHUE O3B
KOAry/IsiHTa NPUBOAMT K PE3KOMY MOBBIIEHHIO 3(deKTa OCBETICHHUS
u obecuBeynBanus; II] sona — nanbHeiillee yBeJMUEHHE N03bl KOAryJIsHTa
He TIPUBOIUT K YJIYYLICHHIO pe3yyibTaTa

KOHTaKTHas Koarysius — NpoLIECC OCBETIEHHUs M 0beCLBeYrBa-
HHUSA BOZBI, 3aKTIOYAIONINICS B afcOpOLIMM MPUMeCEH ¢ HapylLIeHHOM
arperaTMBHON YCTOMYMBOCTBIO Ha MOBEPXHOCTH 3€PEH KOHTaKTHOW
Macchl. XapaKTepHOi 0COOEHHOCTbIO KOHTAKTHOM KOATYJISILIMHU SABJISA-
eTcs 60JIbIIAst CKOPOCTb TPOLECCa B COYETAHUM C BHICOKUM dddeK-
TOM TTIPH MEHBIIMX 3aTpaTax KoaryassHTa. MHTEeHCMBHOCTD NpUIUTIA-
HMST MEJIKMX TTPUMECEN K OTHOCUTEJIBHO KPYITHBIM 3€pHaM 3arpy3kKu
HaMHOTO TMPEBOCXOIUT CKOPOCTb arjaoMepaluy OTACTBHBIX MEJKUX
YaCTHII B CBOGOIHOM 0GbeMe XHIKOCTH, TaK KaK OHU HECYT HEOOb-
[IMe 3JIEKTPUYECKME 3apsinbl U 3HAYUTENIBHO JIerde TNpUINNAoT
K KPYITHBIM 3€pHaM, JIMIIEHHbIM 3apsIoB, YeM JAPYT K npyry. Ipyru-
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MH OCOOEHHOCTSIMH KOHTAKTHOM KOaryJasiliuU SIBJISIIOTCS HE3aBUCH-
MOCTb MpPOLIECCA OT ILIEJIOYHOCTH U TeMIEepaTyphl BOIbI, MEHbLIEE
susiHue pH Bonbl u np. KoHTakTHas Koaryasiiust MpOUCXOIUT B OC-
BETUTEJIAX CO CJIOEM B3BELIEHHOTO 0OCallKa, Ha KOHTAKTHBIX QHIBTPax
M Ha KOHTAaKTHBIX OCBETUTEJISIX.

JInst ocylecTBAEHUs TIPOLIECca KOaryJMpoBaHUSI B BOAY BMECTO
KOaryJstHTOB MOTYT ObITh BBEAEHBI MOHBI TSIKEIBIX METAJLIOB, TTOTY-
YeHHBIE JIEKTPOXUMHUUECKUM TyTeM. C 3TOii 11eJTbI0 BOLY MPOITyCcKa-
IOT Yepe3 DJIEKTPONU3EP C OMYIIEHHBIMKM B HErO 3JEKTPOAAMU —
aHoIOM (M3 aTIOMUHUS M XKeJjie3a) ¥ KatonoM. [Turanue anekTponu-
3epa — OT MCTOYHHWKA MOCTOSTHHOTO WJIM TepeMeHHOro Toka. Boma
oboraiiaercss MOHaMU xeje3a uinu amomuuust. MoHsl xenesa (II)
OKUCJIAIOTCA B TpeXBaTeHTHYIO (opMy. TpexBasleHTHBIE MOHBI XKeJjle-
3a WM aJTIOMUHUS THAPOJIM3YIOTCS C 00pa3oBaHUEM THIPOKCHUIOB,
KOTOpBIE KOaryJupyloT, obpa3ys xJyornbsi. Ha npoliecc pacTBOpeHHUs
aHoZla BJIUSIIOT (PU3UKO-XUMHUYECKHE, DJIEKTPUYECKHE U THAPOAUHA-
muueckue ¢axkropsel: pH, conesBoii cocras, TeMriepatypa, Marepua
3JIEKTPOJIa, TUTOTHOCTh TOKA, YacTOTa CMEHBI MOJSIPHOCTH, CKOPOCTh
JBVXXEHMS BOJBI B MEXDJIEKTPOJIHOM MPOCTPAHCTBE U JIp.

PeareHTHI, TIpUMeHsSEMbIE 1T OYUCTKU BOJBI, TOTOBST HEMOCPEI-
CTBEHHO Ha BOIIOOYMCTHOM KoMrutekce. CocTaB M HACHITIIEHHOCTD pe-
areHTHOTO XO3SIMCTBA 3aBUCSIT OT MPUHSTOM TEXHOIOTUM YIyUIIEHUS
KauecTBa Boabl. [ToMMMO 1IEXOB KOaryJIupoBaHUsI, XJIOpPUPOBAHMS, M3-
BECTKOBaHUST MOTYT OBITh LIeXH (PTOPUPOBAHMUS, YIJIEBAHUS U IP.

XpaHST peareHThl B CyXOM BHJE HaBaJIOM, B CIIELMAIbHOM Tape WK
B BUJI€ KOHLIEHTPUPOBAHHBIX PacTBOPOB (KoaryyasHT 17—24 %-Hoit
KOHLICHTPAlUH, CYUTAA MO YACTOMY Oe3BOTHOMY MPOAYKTY) B Oa-
Kax-XpaHwiniax 6e3 repeMelIMBaHus UIH NMPOAYKTOB, 3aJIMTBIX
Bogoit (CHuIT 2.04.02-84*). Uto6b1 M30exXaTh NMOTEPh KOAryJasiHTa
OT CJIEXXMBaAHUSA U YIIPOCTUTh MOTPYy30YHO-pPA3Tpy30UYHbIe PabOTHI,
MPEANOYTEHUE OTAAIOT BTOPOMY CITOCOOY.

CxJtazmpl peareHToB, 3a UCKJIIOYEHUEM XJIopa M aMMHaKa, pa3me-
Lal0T BOM3U 000OpYNOBAHUS IJISl TIPUTOTOBJEHUS UX pacTBOPOB
WJIN CYCTIEH3UH.

Xmnop xpaHAT B OaytoHaX BMecTUMOCThIO no 30 mo 100 xr uam
B 604ykax, paccuutaHHbix Ha 700—3000 Kr XMOKOTO XJjIopa, Ha pac-
XOIHBIX CKJIafaX, pacrosjiaraéMbIX B MMOHMKEHHBIX TOYKAX TIJIOIAI-
KU/ BOJOOYHCTHBIX COOPYXEHUH, a XJIOPHYIO U3BECTh — B JEPEBSIH-
HBIX 60YKax BMecTUMOCThIO 100 1 275 71 ¥ MOJU3TUIIEHOBBIX MeEI -
Kax oObeMoM 75 J1 Ha OTHETBbHOM CKJIAJIE.

PacTtBop (MM CyCHEH3WIO) peareHTa TOTOBSIT B PacTBOPHBIX
U pacXogHbIX 0aKax, YACIO KOTOPBIX MPUHUMAIOT COOTBETCTBEHHO
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He MeHee 3 u 2. JIng uHTeHCU(dUKALIMU PACTBOPEHUSI PEareHTOB
TpeAyCMaTpUBalOT 6apOoTax, MEXaHUYECKOe MepeMelinBaHUe UITU
HENPEPHIBHYIO IUPKYISLNIO paCTBOpa C MOMOLIBIO Hacoca.

IIpM NMpPOU3BOAUTEIBHOCTH BOMNOOYHMCTHBIX COOPYXKEHHIT 10
1000 m3/cyT pacTBOpHbBIE U pacXoOHble OaKW COBMEILAIOT, a TIPH
OoJsiblIei — MX YCTaHABJAMBAIOT OTAEJbHO M pa3MellaloT B BepX-
Hell yacTu 3naHusa. KOHILIEHTpaLUs pacTBoOpa KoaryasiHTa, CuuTas
1Mo 6e3BOAHOMY NMPOAYKTY, IPUHUMAETCSI B paCTBOPHBIX Oakax 10
17 % nns HeounueHHoro, 1o 20 % nist OYMILEHHOTO KYCKOBOTO,
1o 24 % nnst OYMILEHHOTO TPaAaHYJIUPOBAHHOIO U B PACXOIHbBIX —
1o 12 %. BHYTpeHHIOI0 TTOBEPXHOCTh OAKOB HEOOXOIUMO 00U~
LIOBBIBATh KHUCJOTOCTOMKMMHU MaTepuallaMu OT arpeCCHUBHOTO
BO3IEeMCTBUS PAaCTBOPOB KOATYJISTHTOB,

PactBop (nonuakpunamuna) [MAA 0,1—1,0 %-Hoit KOHUEHTpaLMK
M3 Tesleobpa3HoOro MM CYXOTO TEXHUYECKOro MpoayKTa roTOBSIT B Oa-
Kax ¢ MEXaHMYECKUMM JIOMACTHBIMU MeIIATKaMHM (Y4acToTa BpallleHUs
Basia 800—1000 mun-!) wiu rugpasanueckoil uMpKyaauueit. Ipous-
BOAMTEJILHOCTD ariapara MPUHUMAIOT C YYETOM BPEMCHH TIOJTHOTO
LIMKJIa TIDUTOTOBJIEHWSI PAcTBOpa M3 CYXOro WM Trejieo0pa3HOro
TTAA, paBHOro cOOTBETCTBEHHO 2 4 U 25—40 MuH. Yucno Meuanok
1 00bEM PACXOAHBIX OAKOB OMpPEAETIOT UCXOAS U3 CpOKa XpaHEHHUS
3arnacoB pactBopa [TAA (mo 15 cyt). CxeMbl IpUTOTOBJIEHUST PACTBO-
POB KOAaryJistHTa U (pJIoKyJsiHTa TIpeicTaBIeHbI Ha puc. 5.4.

a)

A0

Puc. 5.4. CxemMbl NpHUroToBJeHHs1 PACTBOPOB KoaryisHTa (a)
u duokyasura (6):
P1, P2 — tpy6GoripoBoapl pacTBopa KoaryisHta v ¢uokynsHra; AO — Bo3-
nyxornposon; I, 2 — pacTBOpHble 6akM KoaryjasiHTa U GuokynsiHTa; 3, 4 —
HacOChI NEPEKAYKH PacTBOPOB KoaryjsiHta U GIoKyIaHTa; 5 — OaK-XpaHU-
Juuie; 6, 7 — pacxoiHble 6aKu KoaryiasiHta ¥ GJIoKyNnsHTa; 8, 9 — Hacochl-
no3atopbl; /0 — BO3ayxomyBKa
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Puc. 5.5. Cxema aByxkamepHoro carypatopa «Crpysa»:
1, 2 — 30HbBI HACHIIUEHUS U OCBETJCHUS HUXHEH U BEpXHEM KaMep caTy-
patopa; 3 — BBOJ B CaTypaTop M3BECTKOBOro MOJiOKa; 4, 5 — TpyObl ans
repeaayy M3BECTKOBOTO pacTBOpa M3 HUXHE KaMephl arapara B Bepx-
HIOI0; 6 — ymajieHHe Bo3ayxa; 7 — KOJIbLIEBOI COOPHBIit Xenob roroBoro
pactBopa; & — nojgaya BoAbl; 9 — KjamaH Nepenycka U3BeCTKOBOIO MO-
JIoKa U3 BepxHeil B HUXHIOW Kamepy; 10 — BbinycK ocanka; 1/ — oTBOx
HACBILIEHHOTO PacTBOpa

TexHonorusi N3BECTKOBAHHS BOIB 3aBUCUT OT Ha3HAYEHHUSI, Me-
CTa BBOJIa, KOJTWYECTBA pearcHTa W BHMJIa 3aBOJCKOTO IPOAYKTA.
Taxk, npu cyrouHoM pacxojne uspectu o 50 kxr (mo CaO) paspemna-
€TCSI CXeMa C MCITOJIb30BaHMEM M3BECTKOBOTO pacTBOpa, Mpeay-
cMaTpHUBalollasi CKJlal MOKPOTO XpaHeHUs, YCTPOMCTBO I 0T6O-
pa Tecta, BepTHUKaIbHBI OTCTOMHUK MJIM TMAPOLIMKIIOH JIJISI OCBET-
JIEHUsI U3BECTKOBOI'O MOJIOKA, CATypaToOp JBOIHOTO HaCHIIIEHUS
(puc. 5.5) u nosartop. Ilpu GonplieM pacxolie U3BECTH U3BECTKO-
BO€ MOJIOKO WJIM pacTBOp FOTOBSAT B 6aKax, YMCJIO KOTOPBIX MpPH-
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HMMAIOT He MeHee IBYX. OHM MOJIKHBI UMETh KOHMYECKHE THUIIA
C HaKJIOHOM He MeHee 45 rpax u cO6pocHble TPyOBl AUAMETPOM HeE
meHee 100 MM. KoHIEeHTpalusi U3BECTKOBOTO MOJIOKA B Pacxoj-
HBIX 6aKax JDoJixHa OHITE He 6onee 5 %, cuuraa nmo CaO. UssecTt-
KOBO€ MOJIOKO TepeMeIINBaoT HUPKYASIIMOHHBIM HaCOCOM MJIH
MEXaHUYECKON MelIaJKou.

CoJoBbIll pacTBOp KOHIeHTpaluei 5—8 % aenaioT B crieliMaib-
HbIX 0akKaX. YTOJBHYIO NYJbIY MUISL YIJIeBaHUS TOTOBAT B Oakax
C TUAPABINYECKUM WIHM MEXaHUYECKUM MepeMellinBaHUEM MYyTeM
3aMayMBaHus Y B TeyeHue 1 yaca. KOHUEHTpalMIO MMyJIbITbl TIPU-
HuMaimT 5—10 %, ckopocTh €€ IBUXEHUS B TPYOOTNIpOBOAAaX — HE
Menee 1,5 m/c.

Jlo3aTopbl pacTBOPOB KOAaryjisiHTa U JPYTMX pearcHTOB OBIBAIOT
TpeX BUIIOB: 03aTOPHI MOCTOSTHHOM J03bI; NPONOPLHOHATBHBIE 10-
3aTOpPBI, KOTOPblE aBTOMAaTHYECKH MEHSIIOT J03Y B COOTBETCTBUU
C U3MEHSIIOIIUMCST PACXOIOM BOJIbI; HACOCKI-A03aTOPHI.

K aBroMaTtHueckd AEHUCTBYIOUIUM OTHOCHUTCS 103aTOp, NMpEemIo-
xkeHHbl B.JI. Yeitsunu u U.JI. KpeiMckuM. Ero meiicTBue ocHo-
BaHO Ha MCIOJIb30BAHUM Pa3HOCTU 3JIEKTPONPOBOIHOCTH €llle He
KO0aryJIMpoBaHHOI BOIBI U 3TOM e BOABI I10CJIE BBEAEHUS B Hee KO-
aryJissHTa.

K BhIlIIeyKa3aHHBIM J03aTOpaM OTHOCSATCS TakKXe pa3paboTaH-
Heie BHUU BOJIT'EO npo3aropsl Tuna IUMBA (mo3atop n3BecTt-
KOBOT'O MOJIOKa OYHKEepHBIH aBTOMaTH4yeckuit). OHU peryanupyoT
rofavy peareHTa (romnepxXuasi 3afaHHoe 3HayeHue pH) nmponop-
LIMOHAJIBHO pacxomy Bombl. VIX MOXHO MCIOJIB30BaTh U [UIST O3UPO-
BaHMA pacTBopa KoaryisHTa. HIMpoKo MpUMeEHSIOTCS HACOChI-103a-
Tophl. MIX moaya MeHsIeTCs B IIMPOKUX Tpeaesiax.

5.4. CmeuwieHne peareHTOB ¢ o6pabaTbiBaemoii
BOAON

OCHOBOMOJIAraloIUM YCJIOBUEM KOaryJMpOBaHUsI TpUMeceit
BOJBI SIBJISIETCSI paBHOMEPHOE U GBICTPOE pacTipenesieHUe PeareHTOB
B €€ 06beMe s obecrneyeHuss MAaKCUMAaIbHOTO KOHTAKTa YaCTHUIL
TIpuMeceil ¢ TIPOMEXYTOYHBIMM TIPOAYKTAaMH TMIPOJN3a, CYIECTBY-
IOLIMMHU B T€YEHHE KOPOTKOTO ITPOMEXYTKa BPEMEHHM, TaK KaK Mpo-
LleCChl THAPOJIN3a, TIOIMMEPHU3ALIMU U aAcopOIINHU TTPOTEKAIOT 3a He-
CKOJIBKO ceKyHz. IlepBast (paza KOHBEKTUBHOM KOAryJisiliud — Tie-
pEKMHETHYeCKass — 3aKaHYWBAeTCd, KOrga IEepPBUYHBIE XJIOMbS
JIOCTUTalOT pa3MepoB 1—10 MKM, YTO COBManaeT ¢ MeproaoM GbICT-
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pOTO pacmpenesieHusT KoaryJassHTa B obpabateiBaemoii Boge. [1noxoe
CMellleHUe BJeYyeT 3a cOBOi rmepepacxon peareHToB U Malylo CKO-
pOCTh arjioMepalny TpuMecei BoIbl MPH 3a1aHHOI no3e. [TloaTomy
HEOOX0OUMO OOECITEYMTh ONITUMAJIBHBIE YCJIOBUSI CMEILIEHUST pea-
TEHTOB C BOIOI, NMPY KOTOPBIX KOATYJSHT BCTYNUJ Obl B KOHTAKT
C MAaKCUMAaJIBHBIM YUCJIOM YacTHIL NPUMeCei BOJBI IO TOTO, KakK
MIPOM3O0MAYT PeakLMU TMAPOJIN3a Y ITOJTUMEPH3ALIUH,

NHTEHCUBHOCTb CMENIEHUS PeareHTOB C BOJOI XapaKTepU3yeT-
ca kpurepueMm Koammna GT u rpamneHTOM CKOpocTu G, ompenensi-
€MBbIM U3 BhIpaXeHUs

G = [E/(nTN)]°3,

roe E — aHeprus, 3arpauriBaeMasi Ha cMmenieHue, [Ix; n — anHamu-
yecKasi BAI3KOCTb Bombl, I1a - ¢; T — IpOOOJIXUTEILHOCTh CMelle-
HUS, C, V — 00beM BOIBI B CMECUTEIIE, M3,

AddextuBHocTe gmetictBust KoarynsiHta (E.W. AmenbuuHa,
A.M. Mup3aeB) MOBBILIAETCS MPU YBEJIMYEHUU WHTEHCUBHOCTHU
CMEILIEHUS TI0 CPAaBHEHUIO C OOBIUYHO TpUHsATOM (G = 20—300 c°1).

IIpu 3TOM J0O3bI peareHTOB U BpeMsl, HEOOXOIMMBIE TSI X IO~
HOTO pacmpelesieHUsI B BOAE, YMEHBIIAIOTCS C MTOBBIILIEHUEM Tpaiu-
€HTa CKOPOCTH. B BOZOMOATOTOBKE HAMETHJIACH TEHIEHLIUST K TIPU-
MEHEHHUIO CMecUTeJiel, oOecreyrnBamIInX Ype3BbIYaitHO OBICTpOE
pacnpeneynieHue KoaryJisHTa B oopabarsiBaeMoii Boge. B ocHoBHOM
9TO MEeXaHUWYeCKHe M TpyOUyaThie CMECHTEIH.

st paBHOMEPHOTO U OBICTPOTO CMEIIIEHUS PeareHTOB C BOOOM
HUX CJieAyeT BBOAUTh B TOUKaxX HauboJblIeit TYypOYyJIeHTHOCTH IO-
TOKa.

PeareHTsl cMewIMBaloT ¢ o6pabaTsiBacMOi BOHOI B CMECUTEIb-
HBIX ycTpoiicTBax (coria BeHTypu, nnacdparMel), TpyOyaTbix cMe-
CHUTEJISIX WIHM B CTIELIMAJIbHBIX COOPYXKEHUSIX — CMECHUTENISIX, KOTO-
pble JOJIKHBI YIOBJIETBOPSATh TPeOOBAHUIO TMOJHOTO U OBICTPOrO
CMEILIEHHUS peareHTOB CO BCeit Maccoit Boabl (BpeMst MpeObIBAHUS
BOIIBI B 3THUX COOPYXEHUSIX 1—3 MUH).

CMecurenun KinacCuGUUMPYIOT HAa THAPABIMYECKUE U MEXaHU-
yeckue. K ruapaBanyecKuM CMECHUTENSIM, XOPOIIIO 3apeKOMEH IO-
BaBILIMM ceOsl Ha MpPaKTHKeE, CIeAyeT OTHECTH: KOPUAOPHOTO THUIIA
(C BEpTUKAJIBHBIM M TOPU3OHTAJIBHBIM ABUXEHUEM BOJbI); AblpYa-
TBII (HATIOpHBIM M O€3HAMOPHBII); MMeperopoayaThiii ¢ pa3aeaeHu-
€M MOTOKA; BEPTUKAIBHBIN BUXpeBOit. BIOOp THIA M KOHCTPYKIIUU
CMECUTENS OTIpeESIETCSI KOMITOHOBKOH BOJIOOYHCTHOTO KOMITICK-
ca C yYETOM €ro NMponyCKHOM CIMOCOOHOCTH U METOHOB 06paboTKu
BOJBI, a TAKXKE TEXHOJOTUUECKNMM COOOPaKEHUSIMHU.
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Pabora cMecutesieif TUApPaBIMYECKOTO THUMA OCHOBaHa Ha MC-
MOJIb30BAHUU TYpOYJIEHTHOCTH TOTOKA, CO3JaBaeMOil MECTHBIMHU
COTTPOTUBJICHUSIMU TIyTEM YBEJIMYEHUSI B HUX CKOPOCTH IBUXEHUS
BoAbl. I'MOpaBIMYecKue CMECUTETN OTINYAIOTCS KOHCTPYKTUBHOM
MPOCTOTOM U BKCIIYaTALIMOHHOM HAaIEeXHOCThIO, OMHAKO IMPU pac-
Xonax obpabaTeIiBaeMOil BOABI MEHbIIIE pAaCYETHBIX OHU He obecrie-
YHBAIOT Hamiexauero ac¢dekra cMelleHus. Yucyo cekuuii cMecu-
TeJeH TPUHUMAETCST He MEHee IBYX, pe3epBHBIE almnapaTrsl He Tpe-
JlyCMaTpUBAIOTCH.

OgHUM U3 TpUEMOB UHTEHCUMUKALIMY U YIYJYLIEHUs Mpoliecca
KOaryJISIUMU SIBJISIETCSI MTHOBEHHOE TIepeMelIMBaHME BOMBI C KOary-
JITHTOM B duagpazmogom cmecumene Tiepell TOCTYTUIEHUEM €€ B Ka-
Mepy XJIONbeoOpa3oBaHUs WM Ha KOHTAaKTHBIE OCBETIHUTEN WIH
¢unbTpel. Ucnonbp3oBaHUe 3TOTO YCTPONWCTBA Ha YCTAHOBKAX He-
00JIBIION MPOTIYCKHOU CITOCOOHOCTH TTO3BOJISIET CO3IaTh Hauboee
OIarONIPUATHBINA PEXUM IUISI CMELIEHWS, B Pe3yJIbTaTe Yero pacxon
KOAaTyJITHTa MOXET ObITh CHUXEH Ha ~ 25 %.

[IIupokoe pacnpocTpaHeHUE TIONYYUTIU hepecopod4amble cMecl-
meau ¢ pasneieHHeM IoToka. Takoit cMecUTeNlb NpeacTaBiseT Co-
60i1 XKeJie300eTOHHBIN JIOTOK € TpeMs (KaK MUHUMYM) IleJIeBBIMU
neperopoakamu (puc. 5.6, a), yCTaHOBJEHHBIMHU MEPITEHANKYISIPHO
ocu coopyxeHust. [Ipu IBUXEHUH B IIEJSAX CO CKOPOCThIO 1 M/cC 3a
HUMH 00pa3yloTcsl BUXpEBBIE TEYEHUS, YTO CITIOCOOCTBYET OBICTPO-
My ¥ TOJJHOMY CMEIIEHMIO peareHTa ¢ Bomoi. PaccrossHuS mexny
TeperopoaKaMM JOJKHBI PaBHSATHCS IBOWHOM IIMPUHE JIOTKA.

Ioipuametii cmecumens (puc. 5.6, 6) npeacrasisieT coboif JIOTOK
C IBIPYATHLIMU MEPETOPOIKAMHU, YCTAHOBJIEHHBIMU TTEPNEHIUKYJISIP-
HO HarfpaBJIEHUIO IBUXEHUS Boabl. Boma, mpoxons yepe3 OTBEPCTHUS
CO CKOPOCTBhIO 1 M/C, UCTIBITBIBAET 3aBUXPEHUSI, UTO CITOCOOCTBYET
ee XOpollleMy NepeMeIIMBaHUIO C peareHTaMu. [JuaMeTp OTBEPCTHIA
npuHumMalot 20—100 MM. BepxHuit psio oTBepCTUI JOJIKEH OBITh 3a-
TOTUIEH Tox ypoBeHb Boabl Ha 0,1—0,15 M Bo n3bexaHue moacoca
BO3MyXa.

111 BOIOOYMCTHBIX KOMIUIEKCOB C OCBETJIUTENSIMU CO CJIOEM
B3BEIIEHHOr0 OCaJKa WM C KOHTAaKTHBIMU OCBETJIMTENISIMU PEKO-
MEHAOYIOTCSI 8epmuKkanvhole (8uxpessvie) cmecumenu B BUOE KPYTJIOro
(MM KBagpaTHOTO) B TJIaHE pe3epByapa ¢ KOHMYECKOU (MW mupa-
MUOAJIBHOM) HUXHEN yacThio TIpH yriie KoHycHoctu 30—45 rpan
(puc. 5.6, 2). B HMXHIOI0 YacTh KOHYca (WJIW TUPaMUIIBI) TIONBOAST
00pabaThIBaEMYIO BOLY CO CKOpOCThIO 1,2—1,5 M/C U Tyaa Xe, TOJb-
KO C TIPOTUBOIIOJIOXXHON CTOPOHBI, Yepe3 CrieluaibHble MaTpyoKH
BBOJSIT paCTBOPBI PEareHTOB.
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Puc. 5.6. Cmecurenn ruapaBanyeckoro THna ¢ pasjeneHueM mortoka (a),
Ablpuatslii (6), meperopomyatsiii (6), BUXPeBOii (2), HAMOPHbIH AbIPYATHII
9):

1, 6 — nonaya u otBox Bombl; 2 — mnepenus; 3 — c6poc U3 6auka Bombl; 4 —
BBOJ peareHTa; 5 — Meperopoaky; 7 — BO3LYXONpPOBOA; & — adpaTophl;
9, 10 — BepXHSISI U HUXHSAS AbIPYATHIE NIEPETOPOIKH
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Puc. 5.7. TpyGuaTbie cMecHTeNH:
1 — TpybonpoBox; 2 — paclpeneuTeb peareHTa; 3 — rnogaya peareHra; 4
— MECTHOE COIMpPOTHBJIEHUE

Bocxonsias CKOpOCTh IBHXEHUST BOIbl B IMJIMHAPUYECKOM Ya-
CTH cMecuTes BbicoToit 1—1,5 M momxHa 6b1Th 30—40 MM/c, Gna-
rozapsi YeMy YacTHI[bl peareHTa HaxoASITCSl BO B3BEILIEHHOM COCTO-
aHuU. OTBOJ BOABI M3 CMECUTEJISI TIPOU3BOIUTCS NMEPUPEPUITHBIM
JIOTKOM €0 cKopocTbio 0,6 M/c, WiIu AbIpYaTHIMU TpybaMu C 3aTOII-
JIEHHBIMHM OTBEPCTUSIMHU, WU LIEHTPAJILHO PACIIOIOXEHHOM 3aTOI-
JIECHHOW BOPOHKOM.

Ha KpymHBIX BOZOOYHCTHBIX KOMIUIEKCAX PUMEHSIOT nepezopoo-
yamote cmecumenu kopudoprozo muna (puc. 5.6, 6) ¢ BEPTUKaJIbHBIM
WIM TOPU3OHTAIBHBIM JBUXEHHMEM BOIBI CO cKopocThio 0,6—0,9 m/c
NIpYU BPeMEHU NpebuiBaHusA B HUX 3—5 MUH. YHCIIO MTOBOPOTOB Ha
180 rpan npunuMarot paBHbIM 9—10. Crienyet npeaycMaTpuBaTh BO3-
MOXHOCTb COKpPALLEHMUS YUCIIa MIEPETOPOAOK M1 YMEHBLICHUSA Bpe-
MEHU NpeGhIBaHUSA 00pabaTHIBAEMOI BOIBI B CMECUTENIE B MIEPUOJIBI
MHTEHCUBHOTO XJIOMbe0Opa3oBaHMsL.
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Ha HeGoapluX BONOOYMCTHBIX YCTAaHOBKAX IMIPUMEHSIIOT mpybya-
muie cmecumenu (pyc. 5.7), KOTOpBIe XapaKTepU3YIOTCS 3HAYUTETh-
HBIMH MOTEPSAMU Hamopa.

st cMelIBaHMs paCTBOPOB PpeareHTOB C BOJOM B HaIlei cTpa-
HE MPUMEHSIIOT B OCHOBHOM CMECUTEJIU THAPABIMYECKOTO THUTIIA,
WHOIIAa CMELIWBAHUE NTPOU3BOIAT B TPyOax M LEHTPOOEKHBIX HACO-
cax, MOJalolUX BOLY Ha OUMCTHBIE cOopyxXeHUs. HemoctaTtkom
pPacCMOTPEHHBIX C11I0COO0B CMELIUBAHUS SIBJISIETCS HEBO3MOXHOCTD
pPETYyJIUPOBAHUS CTEMEHU TYpOYJM3aLMU U BPEMEHH TIpeObIBAHUS
B CMECHUTENIE B 3aBUCUMOCTH OT pacxoaa obOpabaTbiBacMOil BOABL
U ¢ KayecTBa.
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Puc. 5.8. Mexann4eckue cmecuTenu TypousHoro (@), nponenepuoro (6)
U JIONACTHOrO (6) THMOB:
1, 5 — mogava v oTBOA BOABI, 2 — BBOX peareHTa; 3 — OCh MELIAJIKY,
4 — KaMepa CMeUIeHMsl; 6 — CTpyeHanpaBasgwollas Mneperopojaka; 7 —
LEHTPAJIbHO PACITONIOXKEHHBII CTaKaH

OnTuMaibHBIH 3(h(DeKXT Koaryasiuy o6eceynBacT o4yeHb 6bic-
TPBIA TTIEPEHOC YaCTHUll, KOTOPHI BO3MOXEH TOJBKO B BEICOKOCKO-
POCTHBIX MEXaHWYECKUX CMECHUTENSIX C MEINIAJIKAMH JIOMAacTHOrO,
TYypOMHHOTO U TIpoMeiepHoro TMmna (puc. 5.8), rme MpoucxonsT
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MPaKTUYECKN MTHOBEHHOE paclipeie/IeHUE peareHTa Bo BCeEM 00be-
Me BOIbI U OBICTPOE TTOIYYeHHE ONTUMAIbHOM KOHIeHTpaluu. Ta-
KHE€ CMECHUTENIM TO3BOJSIIOT YMEHBIINTD BPEMST KOATyJISLIUU, CO-
KpPaTUTh O3y KOaryJIsTHTa U TpU HauboJiee TTOJTHOM MCITOJIb30Ba-
HUU PEeareHTOB YBEJIMYUTD IUIOTHOCTh 00Pa3yIoINXCS XJIOMbEB.

Mexanuueckue cmecumenu TIpEACTABJASIOT COOON KpyrJible WIH
KBaJpaTHBIE B IJIAHE KaMepbl C COOTHOIIEHUEM BBICOTHI K IIMPHHE
(muametpy) 2 : 1 ¢ MJIOCKUM WM KOHMYECKUM IHULIEM. YacToTa ux
BpallleHUSI U3MEHSIETCS U OOBIYHO He TpeBhiinaeT 80 Muu-! mia Typ-
OMHHBIX MEIIAJIOK ¢ MAKCUMAaJIbHOM JITMHEITHOM CKOPOCThIO HAa KOH-
1€ Jioract 10 5 M/c u 1o 150 mMun-! mia npornennepHsix. Bpems
npebbIBaHUS BonbI cocTasisieT ot 30 ¢ 1o 1 MUH.

HccnenoBaHust MeXaHUUECKUX CMeCHTENEl, rpoBeaeHHbIe B MITCY
(I''A. Hukonanze, A.M. Mup3saeB), mokasajiv, 4YTo UX ITpUMEHEHHE
TO3BOJISET CHU3UTh YAENbHBIE KAaNUTAJIbHBIE 3aTPaThl, YMEHBIIUTH
pacxofl KoaryJsiHTa, COKpaTUTh BpeMst TpeGhIBaHUST BOJBI B OTCTONHH -
KaxX M OCBETJIUTENISIX CO CJIOEM B3BELIEHHOTO OCaJIKa, PeryIupoBaTh Ia-
paMeTphl CMEIIMBAHUS afIeKBaTHO KOJIMYECTBY M Ka4eCTBY 0OpabarThI-
BaeMOi1 BOIBI.

5.5. Kamepbl xnonbeob6pa3oBaHuns

[ns 3aBeplIeHUsT BTOPOM CTaAUU KOHBEKTHBHOUN KOaTyJsSLHU
TpUMeceil BOJbl — OPTOKMHETUYECKON — MCIOJIB3YIOT KaMephl
XJIONIbe0Opa30BaHMs, KOTOpPBIE IIpeIHA3HAYEHBI IS CO3XaHUS
ONMTUMABHBIX YCIOBUN MJIS XjonbeoOpasoBaHus. Ha ag¢ekTus-
HOCTb TIpoliecca M pa3Mepsl (OPMUPYIOLIUXCS XJIOMbEB MPU Me-
JICHHOM TiepeMellnBaHUM 0O6pabaTeiBaeMoOii BOIBI BIMUSIOT €r0 MH-
TEHCUBHOCTD (TpafUeHT CKOPOCTH) U TPONOJIKUTEBHOCTD; XapakK-
TEP U AUCIIEPCHOCTh TIPUMECEN; COJIEBOI COCTaB, 11eJ04YHOCTh M pH
BOJIBI; 1033 KOAry/siHTa, a TaKXe€ CUJIBl aire3uu, yaepXXuBamouiue
YacTHIIBI TIpUMECeii B arJIOMEpUPOBAHHOM COCTOSTHUU. ATJIOMEpa-
1S o0pa3yIoIMXcs B Mpolecce TUIPOJIN3a KOaryJisiHTa XJIONbEB
MPOUCXOAUT MTOCTENEHHO B TeueHue 6—30 MUH U Ooree.

CyllecTBEeHHOE BIMAHME Ha MpPOLECC XI0MbeoOpa3oBaHUS OKa-
3bIBAIOT UHTEHCUBHOCTb U TMPOAOIXUTEIBHOCTD NMEPEMEIIUBAHUS
oGpabaTeIiBaeMOIf BOABI B KaMepax Xjiornbeobpa3oBaHus. [1pu saTom
OCHOBOTIOJIATAIOMIEN SIBJIAETCSI UHTEHCUBHOCTh TMEpPEMEUINBAHUS
G = 50—60 c~!; BausHKE MPOIOIXKUTEIBHOCTH TTPOLIECCa TPOSIBIIS-
€TCSl B MEHBLUECH CTETIEHH.
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HMHTEHCHUBHOCTh TTepeMeIIMBaHUST BOABI B KaMepax XJIonbeoopa-
30BaHUS He JOJIKHA OBITh OOJIBLION, YTOOB HE pa3pyLIMTh 0O6pa3o-
BaBLIKecd xyonbd. Heobxonumas MHTEHCUBHOCTh NEpEMEIIMBAHUS
BOIBI JOCTHUTAETCSI UBMEHEHHUEM CKOPOCTH €€ NBUXKEHUST WIM YacTo-
TBI BpallleHUsI MEUIAJIKU BO (JIOKYJISITOpaX, a ONMTUMaJIbHAs MIPOHOJI-
XUTEJIBHOCTh Mpollecca obecrieuynBaeTCsl HajIexXalluM 00beMOM
COOPYXEHMUSI.

ITo npuHLMITY AEUCTBUST KaMEPBI XJIOMbeoOpa3oBaHUs Kiaccudu-
LIMPYIOT Ha 2udpasauveckue U mexarnuueckue (gnaokysamopsl u aspo-
gnoxynsmopet). U3 KaMep ruapaBIdyecKoOro TUMA MPEeArIouYTeHUE OT-
JaoT BogoBOpOTHBIM (puc. 5.9), BuxpeBbIM (puc. 5.10, a), mepero-
ponyatbiM M 3auntamyieHHoro tumna (puc. 5.10, 6). Bce kamepsl,
KpOMe MeperopoayaThix, BCTPauBaoOT B OTCTOMHUKY. TTIpu yucne Ka-
Mep xJonbeobpasoBaHusa MeHee 6 corsmacHo CHulT 2.04.02-84* He-
00XoaMMO TMpeaycMaTpUBaTh OHY pe3epBHYI0. KOHCTpyKIIMIO KaMe-
pHI XJIOMTbeOOPa30BaHUS CJIEAYET BHIOMpPATh UCXOMS U3 Ka4yecTBa HUC-
XOIHOM BOABI M TUIA OTCTOHMKA.

a) )

Puc. 5.9. BonosoporHasi (a) v KOHTaKTHas (6) Kamepbl
XJI0nbeoOpa30BaHus, COBMELIEHHbIE C BEPTHKAJIbHbIM OTCTOHHHKOM:
1, 5 — nopaya MCXOAHOM M OTBOJA OCBETJIEHHOI BOABI, 2 — KOJbLEBOM BO-
IOCOOPHBI JTOTOK; 3 — panuasbHble JIOTKH; 4, 9 — BOOOBOPOTHAasA U KOH-
TaKTHasi KaMephl XJIOMbeoOpa3oBaHMs; 6 — racUTeNb; 7 — KOHYC-OTpaxa-
Tenb; & — cOpoc ocanka; 10, 12 — BepXHAST U HUXHAS pelueTku;, /1 —
BCMIEHEHHBIN nmoaucTupos; 13 — copoc ocanka
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Puc. 5.10. Buxpesas (a) u 3auuiamjienHoro tuna (6) Kamepsl
XJI0Nbe00Pa30BaHKsA, BCTPOECHHbIE B TOPHU3OHTAIbHBIH OTCTOHHHK:
1, 8 — OTBOA OCBETJIEHHOM M MoJaya UCXOJHOM BOAbl; 2 — rOpU30HTAIb-
HBI} OTCTOMHHK; 3 — JIOTOK J€LEeHTPAIM30BAHHOTO OTOOpa OCBETIEHHOM!
BOIBI; 4 — 30HA OCBETJEHMS BOIbl; 5 — TOHKOCJIOHHBIE MO#yIH; 6 —
JIOTKM AJig c6opa M OTBeAE€HHs BOAbl; 7 — BUXpeBasi KaMepa xjionbeobpa-
30BaHUsA; 9 — BoaOpacpeaeUTeIbHbIE TepopHpoBaHHbIe TPYyObl; 10 —
nepdopupoBaHHbie TPYOB! cOOpa U ynaneHust ocanka



K xamepam xJjionbeoOpa3oBaHUsl TUAPABIUUECKOTrO THIA, XO-
pPOILIIO 3apeKOMEHIOBABILUM cebsl Ha NMPaKTHKE, TOMUMO yKa3aH-
HBIX BBIILIE CJEIYET OTHECTH KaMephbl C MCEBIOOXUXEHHOMN 3ep-
HUCTOI 3arpy3kKoii, ¢ LUMPKYJsIIUe ocaaKa, ¢ KOHTAKTHOM 3a-
TPY3KOM.

Bodosopomuas kamepa xnonbeobpazoeanus COBMEIIAETCSI C BEPTH-
KaJIbHBIM OTCTOMHMKOM M pacriojlaraeTcsi B LEHTPAJbHOM CTaKaHe
(puc. 5.9, a). Bona pacnpenensieTcsi B BEpXHEH 4acTH KaMephbl Co-
MJIOM, PacroJIOXKEHHBIM Ha pacctossHuu 0,2 muameTpa KaMepsl OT
CTEHKHU, Ha rnyoune 0,5 M OT MOBEPXHOCTH BOMBI, WIM COTJIAMH,
3aKperIEHHbIMU B €€ LIEHTPE B BUIE HEMOIBUXHOIO CErHEpOBa KO-
neca. BwIXozst U3 comest co CKOpocThio 2—3 M/C, Boa MpHoOpeTaeT
BpallaTesibHOE ABUXEHUE BJIOJIb €€ CTEHOK M JIBUXETCS CBEpXY
BHU3. Ing raiureHus BpalllaTeIbHOTO IBUXXEHUS BOIBI IIPU €€ TMepe-
X0z€ B OTCTOMHHUK, KOTOPOE MOTJIO OBl YXYAIUINTh €r0 paboTy, BHU-
3y KaMepbl YCTaHaBJAMWBAIOT TACUTENb B BUAE PEILIETKA BBICOTOI
0,8 M ¢ aueitkamu 0,5 x 0,5 M. BpeMst mpeGbIBaHUS BOBI B KaMepe
npuHumaiot 15—20 MuH, a ee BeIcOTY — 3,5—4 M.

Ilepezopoduamas kamepa xnonveobpazoearnus (NIPUMBIKAET K TO-
PU3OHTAILHBIM OTCTOHHMKAM) TPEACTaBJsieT cOO0M MPsIMOYTOJib-
HBI KeJie300eTOHHBIM pe3epByap ¢ MeperopoakaMu, oopa3yomnumMu
9—10 kopugopoB MKMpHUHOIT He MeHee 0,7 M, Yepe3 KOTOpHIE ITOCIIe-
JIOBaTEJILHO MPOXOOUT Boja co ckopocThio 0,2—0,3 M/c B Havase
kamepsnl 1 0,05—-0,1 M/c B KoHIIe. 3a CUET YBETMYEHUS IIMPUHBI KO-
PUIOPOB MOXHO PEryaupoBaTh MPOIOKUTEILHOCTh NMpPeOLIBAHUS
oOpabaTeiBaeMoii BoJibl B KAMEPE B 3aBUCUMOCTH OT €€ KauecTBa.

JIHO KOpPUAOPOB KaMepbl BBIMOJHSIOT C MPOJOJILHEIM YKJIOHOM
0,02—0,03 m1st ynaneHust ocagka rmpu yuctke. CpelHIO TIyOUHY
KaMepbl TPUHUMAIOT 2—2,5 M, TIPOAOJIXUTENbHOCTb NMPeObIBAHUS
BOAbl B KaMepe — 20—30 MMH (MUHUMaJIbHOE BpPEeMS JJISI MyTHBIX
BOJ, MaKCUMaJIbHOE — JJISI IBETHBIX BOJ C MOHUXEHHOI TeMITepa-
Typoit).

Buxpesas kamepa xaonveobpazosanus (puc. 5.10, a) BBINOJHSET-
Cs B BUJIE TIPSIMOYTOJIBHOTO B TUTAHE XeJIe300€TOHHOTO ¢ KOHUYeC-
KVUM WIW MMpaMUIabHBIM THUIIEM pe3epByapa (C YrJIOM KOHYCHO-
cti 50—70 rpan, obpauieHHBIM BHU3). [lepeMelBaHue BOIBI B Ka-
Mepe XJIOTbeoOpa30BaHUST TIPOUCXOIUT TIPU €€ NBUXEHUU CHU3Y
BBEPX BCJIEACTBHE YMEHbLIEHUSI CKOpOCcTH aABuxeHus: (ot 0,8—1,2
no 0,004—0,005 M/c) B pe3yabTaTe pe3KOro YBEJIWYEHUS TIIOIIALN
MonepeyHoro ceueHusi. BpeMs npe6bIBaHUS BOABI B KAMEPE COCTAB-
JisteT oT 6 (1T MYTHBIX Boa) A0 12 MuH (s uBeTHbIX Bon). Ilepe-
Jlayy BOABI M3 KaMepbl B OTCTOMHUKM CJIeAyeT OCYLIECTBISITh NP
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CKOPOCTH €€ IABUXEHUS] B COOPHBIX JIOTKAxX WIM Tpybax He Gosee
0,05 mM/c nnst uBetHeix Boa u 0,1 M/c — nmnst MyTHBIX. JIJIST UHTEH-
cuduKauumu paboThl KaMephl B €€ BEPXHEH YacTH MOTYT pa3MellaTh-
Csl TOHKOCJIOMHBIC MOJIYJIH.

Kamepa xaonveobpazoeanus 3awnamaennozo muna (puc. 5.10, 6)
C BEPTUKAJIBHBIMU TIEPETOPOAKAMU MIPUMEHSIETCS ISl BOJ C MYTHO-
cteio 1o 1500 mr/n. Ee pazMeniaior B Hayajse KOpUaopa OTCTONHHU-
Ka 1 BBITIOJIHSIIOT B BUJIE XK€J1€300€TOHHOTO ¢ MTMpaMUIaIbHBIM THU-
1ieM pe3epByapa (C YrJIoM KOHYCHOCTH 45 rpam). B ocHoBaHuMsIX me-
pPEBEPHYTHIX NTMPAaMUJ pa3MellaloT HanopHbie mepdopUpoBaHHbIE
BOJOpacCIpeae/UTeIbHbIE TPYOBl, PACCTOSTHUE MEXIY KOTOPBIMU
B OCSIX 2 M, OT CTeHKH Kamepsl — 1 M. OTBepcTHsT TpyOBl JHAMET-
pOM He MeHee 25 MM HampaBieHbl BHU3 Mod yrioM 45 rpan, Ux
cymMmapHas riomans cocrasnsiet 30—40 % momanu ceyeHus pac-
NpeneauTeNbHON TpyOrl. CKOPOCTb IBUXEHUS BOABI B pacIpenein-
TeNbHBIX TpyGax 0,4—0,6 m/c.

st cobmoneHNsT TOCTOSTHCTBA CKOPOCTU IBUKEHUS BOIBI ITEpP-
¢opupoBaHHBIE pacrpelesIUTeIbHbIE TPYOBEI HEOOXOAUMO BHIITOJI -
HSTH TEJIECKOMTUYECKUMHU C KOCBIMU TIEPEXOJaMH.

IMpu Bocxomsiuieit ckopoctu mortoka 0,65—1,6 MMm/c (a1a Box
MyTHOCTbIO 50—250 mMr/m) u 0,8—2,2 MM/c (s BOA MYTHOCTBIO
250—1500 Mr/m) obpasyeTcss M MOMIEPXHUBAETCS BO B3BEIIEHHOM
COCTOSTHUM CJIOM OcamKa M3 CKOaryJIMpOBaHHBIX MPUMECEM BBICOTOM
He MeHee 3 M, YacCTULIl KOTOPOTO SIBJISIOTCS LIEHTpAaMH KOaryJis-
unu. Bpemsa npe6GeiBaHus BoAbl B KaMepe He MeHee 20 MuH. TIpu-
MeHeHHe TTOHOOHBIX KaMep XJIOTIheoOpa3oBaHUS TO3BOJISIET YBEJIU-
YUTh PACYETHYIO CKOPOCTb OCAXAEHUS B3BEIIEHHBIX BEUIECTB B OT-
CTOMHMKAX NPHU OCBETJIEHUHU BOA CpedaHei MyTHocTH Ha 15-20 %
1 MyTHBIX Ha 20 %. Ilepenaya Boabl U3 KaMEPhl B OTCTOMHUK J1OJI-
XHa OCYIIECTBASATHLCS TMPU CKOPOCTU ee ABvXeHus mno 0,1 mM/c mans
MYTHBIX Bog ¥ 10 0,05 M/C IUIsl LIBETHBIX.

Hdnsa yaydieHUs mpoiiecca XJIonbeoOpa3oBaHUST TTPU KOHBEK-
TUBHOM KOaryJIMpoBaHWM TpUMeCeil MAJIOMYTHBIX U ILBETHBIX BOJ
A.B. Tanp6epurranToM npeanoxeHa 2pasuiinas kamepa ¢ TICEBIOOXH-
KEHHOM 36 pHUCTOI 3arpy3Koif. ONTUMaIbHbIe YCIOBUS MTPOTeKAHUS
Tpoliecca XJIONbeoOpa3oBaHHUsI CO3IAIOTCS MPU UCTIONB30BaHUHU 3€p-
HMCTOI 3arpy3KM M3 KPOLIKM KepaM3uTa, ITecka 1 Ap. C 9KBUBAJICHT-
HBIM JuamerpoM 0,6—0,9 MM U BBICOTOM CJIOSI B CTATUYECKUX YCJIO-
Busix 0,3—0,5 M, paGoratouieit mpu paciumpeHuu Ha 10—15 %, yto
COOTBETCTBYET BOCXOAAIIEH cKopocTH noroka 2,6—4,0 MM/c. IlepBo-
HavaJJbHO KOHTAKTHBIHM CJION 3arpy3kKu NMOKOMTCS Ha CJIo€ IrpaBUs
KpymnHocTbio 5—20 MM u BeicoTo# 0,3—0,4 M.
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Jpyrast KOHCTPYKLHSI KOHTAaKTHOM KaMephl XJ0NMbeoOpa3oBa-
HUSA, HO 0€3 noAIepX1BAOIIETro TPaBUITHOTO CJIOST ObLIa MpeaIo-
xeHa M.T. Xyp6oii. [Ins o6pa3oBaHUs MCEBAOOXUXKXEHHOTO CJI0S
HCITOJIb30BaHbl BCIIEHEHHBIE TPaHyIbl oaucTupoia mapku IICB
kpymnHocTbio 0,5—1,5 MM, yaepXuBaeMble B BEpXHEU YacTU KaMe-
pBI ApeHaxXHoM ceTKoi. ITepBoHavanbHast BBICOTA CJIOS TPaHyJ
okono | M. Bocxoasimass CKOpOCTh IBUXEHUS BOIBI B Kamepe
5—-6 mMmMm/c.

HUcnonb3oBaHMe KOHTAaKTHBIX KaMep XJIOMbeOOPa30BaHUS MO-
3BOJISET YBEJINYUTHh B 3—4 pa3a Harpy3Ky Ha eIMHUIy oObeMa Ka-
Mepbl, CHU3UTh Ha 20—25 % pacxon KoaryisiHTa, yMEHbIIUTb MPHU-
MepHO B 1,5 pa3a NMpoIOKUTENIbHOCTh OTCTaUBaHUS BOIBI B OT-
CTOMHUKaAX.

IIpy KOHAULMOHUPOBAHUM MAJTOMYTHBIX LIBETHBIX BOA XOPOIIO
3apeKOMEHI0BaJIa cebs KaMepa XJI0MbeoOpa3oBaHUs 3aMIITaMJICH-
HOro THUIa C peuupKyasuuei ocagka (puc. 5.11). ObpabaTsiBa-
eMas BoJa, COTUIaMM BBOAMMAas B HUXHME YaCTH CEKIIMN KaMepbl
CO CKOpOCThIO 1 M/c, MOCTyIaeT B UEHTPAJbHO PACITOJOXEHHbIE
3XEKTUpPYEeMBbIe BCTABKU U BCACBIBAET BOAY C OCaaKOM M3 oObeMa
cexkunit. TakuM o06pa3oM, B KaXIOi CEKIIUN NMPOUCXOIMUT HETpe-
PBIBHOE JABUXEHHE B3BEIUIEHHOTO OCaaKa, obecrieunuBaloniee KOH-
TaKTUPOBAHHUE arperaTUBHO HEYCTOMYUBBIX MMPUMeECEN U X YKPYII-
HeHue. [TocteneHHO oOpabaTpiBacMast BoJa MepeXoauT U3 KaMephl
B KaMepy U Jajiee B OTCTOMHUK. Bpems npeOsIBaHUST BOABI B KaMe-
pe 20—30 mMuH.

B mexanuueckux kamepax xnonveobpazoeanus (@aokysamopax), pe-
koMmeHayeMbix CHuIT 2.04.02-84* s 06paGoTKM MYTHBIX BOA, M TIPH-
MEHSIEMBIX Ha KPYITHBIX BOJOOYMCTHRIX KOMIUIEKcax (puc. 5.12, a),
IUIaBHOE TIepeMeNIMBaHKe BOMBI IS 3aBEpIIEHUS MTPOLIECCa OPTOKU-
HETUYECKOM KOaryJyIsiLiMKM ee TTpUMeceii OCYILLECTBIISIETCS TTPOTTeUiep-
HBIMU WIH JIOTIACTHBIMU MeEIIAJIKaMM, pa3MelllaéMbIMM Ha TOPU30H-
TAJTBHBIX WIM BEPTUKAJIBHBIX OcAaX. Mellaika UMeeT OOHY WJIM He-
CKOJIbKO Jiomacteif. (DIoKylIaTOpbl OOBIYHO BCTPaWBalOT B
TOPU3OHTAJIbHBIE OTCTOMHUKH M PAaCCYMUTHIBAIOT Ha BpeMsl TpeObiBa-
HUA Boabl B HUX 30—40 MuH (10 60 MMH ITpH peareHTHOM YMSITYEHHH).
Yucno Memanok npuHUMaloT 3—5. CKOpocTh TeUeHHUsT BOOBI BO (ito-
KYJISITOpE CHIDKaeTcs 1o xomy rotoka ot 0,5 no 0,1 M/c 3a cyet cokpa-
IIEHUS YaCTOThI BpallleHUsT MEIIAJIOK WIM YMEHBIIAOUIEHCS TT0 XOoy
JIBIDKEHUSI BOJBI TUTOLIAAN UX JionacTeil. OKpy»KHY10 CKOpOCTh Bpallle-
Hus Memanok npuHumalor 0,3—0,5 M/c anekBaTHO Ka4yecTBY MCXOM-
HOM BOZBI.
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Puc. 5.11. Kamepa xjionbeo0pa3oBaHus ¢ peHHPKYJIANHEH 0CAAKA:
1, 2 — OTCTOMHUK U KaMepa XJIONbeoOpa3oBaHUsA; 3 — PEUUPKYIATOPHI;
4 — neperoponku, aeasimiie o6beM KaMepbl Ha MOCJIEI0BaTeIbHO pabo-
TalolMe CeKUUHU; 5 — nomaya MCXOAHOM BOABI, 6 — pacripeae/uTeIbHas
Tpyba ¢ cornamu

DoKyIATOPHI C MEIIAJIKAMHA Ha BEPTUKAJIBHBIX OCSIX OOBIYHO
000pYyIYIOT IBUTATEISIMU C TIEPEMEHHOM YaCTOTOM BpalleHHUs; TIpU
pa3MeleHUH MEIIaJIOK HAa TOPU3OHTAJIBHBIX OCSIX ONHH ABHUTATENb
00CTYy>XHBaeT HECKOJIBKO MEIIaJIOK. MelajKy pacroJaraior B Ha-
yaje KOpUaopa OTCTOMHMKA B ABa psiaa U 0oJiee U pa3messioT Te-
peropoakKaMu s LUPKYJIIUUH Boasl. DIOKYIATOPHI UMEIOT pas-
JIMYHYI0 (popMy B TIaHe (KBaIpaTHYIO, KPYIJIYIO M NPSIMOYTOJib-
HYI0).

IIpeuMyiiecTBaMu (PJIOKYJIITOPOB 110 CPaBHEHHUIO C KaMepaMu
TUIPaBJIUYECKOTO THIIA SBJISIOTCS HEOOJBIIME MTOTEPU HATopa, Ipo-
CTOTa KOHCTPYKIIMU, ONITUMHU3ALIMS NPOLiECCa XJIOMbeoOpa3oBaHUA
aJleKBaTHO Ka4yecTBY 00pabaThIBaeMoOil BOIBI ITyTEM M3MEHEHHS Ya-
CTOTHI BpallleHUsl MEIIaJOK; HEAOCTaTKaMM — IOTIOJNIHUTENbHBIM
pacxol 3JIeKTPOSHEPTMH, BHICOKHE TpeOOBaHUS K MaTepuaiaM JeTa-
JIelt, YTO yIOPOXAaeT COOPYXEHUE B LIEJIOM.
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Puc. 5.12. ®@aokynsrop (a) u aspodokyastop (6), COBMEmEHHbIE
C FOPH3OHTAJIBHBIM OTCTOHHUKOM:
1, 2 — nonaya BOAHI M peareHTa; 3 — Melanka cMecurend; 4 — ¢aoky-
JISTOP; 5 — MeLUaJK1 Ha TOPU30HTATBHON OCH; 6 — rpsi3eBoii Hacoc; 7 —
rOPU30HTANbHBINA OTCTOMHUK; & — Kamepa (rokynstopa; 9 — nomaya
Bo3nyxa; 10, 11 — Bo3ayxo- M BoAopacnpeaeJuTebHble TpybuaTbie
nepdbopupoOBaHHbBIE CUCTEMBI

Aspogaokynamoper — 6apOOTakHBIE KaMepbl XJIONbe0Gpa3oBaHUs
(puc. 5.12, 6) monyyawT Bce Gojiee LMIMPOKOE pacnpocTpaHeHHe
B TEXHOJIOTMM BOJOTIOATOTOBKY Oyiaroaaps JAellieBU3HE U JOCTYITHO-
CTH BO3yXa, HEBBICOKOI CTOMMOCTH 000PYIOBAaHMS, BBICOKOMY 3¢-
¢exry xnonbeobpazoBanus. Ilpu 3ToM paboTta, coBepiaeMast BO3-
JIYXOM, OCYILECTBJISIETCSI 32 CYET PA3HOCTH €ro TUIOTHOCTH C BOIOM.
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ITo A.B. bytko, 3¢ dexr xaonbeobpa3oBaHUsT B a3podIoKyIsITOpax
IOCTUTAETCS B pe3yJibTaTe YeThIpeX ONHOBPEMEHHO TMPOTEKAIOLINX
TIPOLIECCOB: BBIAENIEHUSI U3 BOIBI U30BITOYHBIX KOTUYECTB TUOKCH-
J1a YTIepo/ia; OKUCICHUSI KUCTOPOIOM BO3IyXa OpTaHUUECKUX TIpU-
Meceii; crienmdHUIecKOro MEXaHWYEeCKOro nepeMelInBaHus BOIbI
My3sIpbKaMU BO3AyXa M 0Opa30BaHMs 3apojbliieil TBepaoit dasbl
MTPOAYKTOB THUAPOJIM3a Ha IOBEPXHOCTU Ta30BBIX IYy3BIPHKOB.
B aspodnokynsiTopax UCIONB3YIOT CJiaboe IMHEBMAaTHYECKOE Tiepe-
MelIMBaHue, OOBIYHO ¢ MHTEHCUBHOCTBIO 0,15—0,25 M3/(M2 - MuH),
MpU 3TOM PACXOX BO3ayXa He MpeBblliaeT 5 % pacxoma obpabathi-
Bae€MOid BOIBI.

A3podJIOKYISTOP NMpPeACTaBIsieT co00i MPSIMOYTOJIBHYIO B IJia-
He KaMepy, 00beM KOTOpoil paccyuTaH Ha 6—12-MHUHYTHOE TIpe-
OBIBAHME BOMBI, C XEJTOOYATHIM JHUIIEM, BCTPOEHHYIO B TOPU30H -
TaNbHBIA OTCTOMHUK. B OocHOBaHHMe XeJ000OB NHUIIA YJIOXEHBI
nepopUpOBaHHBIE pacTipefeuTe/IbHbIe TpYObl Ha PacCTOSTHUU
20—-30 cM, Hag KOTOPHIMM MEPIEHAUKYISIPHO UM pacIiojiaraioT
B BUJIe pelIeTKH TepdOopupOBaHHBIE UM MMOPUCTHIE BOJOpac-
npeaenurenbHele TpyOs ¢ marom 1—1,5 M. Ilnametp oTBepCcTHit
1,5-2,5 MM, mar 72—150 mM. OnTuManbHast BICOTA CJIOST BOMBI
Hajg 6apboraxHoi cucteMoit coctasnseT 2—4 M. st aspodiioky-
JIITOPOB ONTUMAaNbHOE 3HAaUYEHHUE TPaIMEHTa CKOPOCTH HaXOIUTCS
B npegenax 25—45 ¢!, a koapPULUHMEHT 0OBEMHOrO UCMOIb30BA-
HMs Bo3pacTtaeT B 1,5—2,5 paza no cpaBHEHUIO C TAKOBBIM LIS Ka-
Mep ruapaBandeckoro tvma. Ilpu nmpuMeHeHUM a3podIoKyIaTO-
pOB IJist 00paboTKMU MYTHBIX BOM IMPOU3BOAUTENBHOCTh TOPU3OH-
TaNbHBIX OTCTOMHUKOB MOBHIIIaeTcd B 1,5—2 pa3a.

5.6. OTcTanBaHue BOoAbl

OcaxneHue B3BEIIeHHBIX YaCTUI] TPOUCXOAUT MOI NEHCTBUEM
cuibl TsikecTu. CoBpeMEeHHbIE KOHCTPYKIMU OTCTOMHUKOB SIBJISI -
JOTCSI IPOTOYHBIMHU, T. €. OCAXIECHUE B3BECU B HUX MPOUCXOIUT
MPpY HENMPEPBIBHOM ABUXEHUM BOABI OT BXoda K Beixony. [TosTo-
MY CKOPOCTH IBUXEHUS XUIKOCTU B OTCTOMHUKAX MaJIbl: 3TO Jie-
CATBIE NONU MM/C B BEPTUKAJIBHBIX OTCTOWHUKAX U HECKOJIBKO
MM/C B TOPU3OHTAJIbHBIX, palHAJIBHBIX U TOHKOCTOWHBIX OTCTOM-
Hukax. [Ipy Takux ManbpIX CKOPOCTSIX MOTOK IMOJHOCTBIO TEPSIET
CBOIO TPaHCIOPTUPYIONIYIO CITOCOGHOCTDh, OOYCIOBIEHHYIO UH-
TEeHCUBHBIM TypOYJIEHTHBIM MNepeMeninBaHueM. OcaxneHue B3Be-
CH B NOTOKE, ABUXYLIEMCS C OYEHb MaJjio CKOPOCThIO (MOUYTHU
JIMIIEHHOM TPaHCIOPTUPYIOLIENH CITOCOOHOCTH), MOAUUHSIETCS,
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nmo B.T. TypunHOBHUYY, C U3BECTHBIM NMPUOIUXKEHUEM 3aKOHaM
OCaXIEHUS B HEMOABUXHOM 0OBbeMe XUAKOCTU. DTH 3aKOHBI XO-
POILIO U3YYEHBI IUIST OCaXAEHUS arperaTUBHO YCTOMYMBOI B3BECH,
YaCTHULUBI KOTOPOI HE CAUMAIOTCS, HE U3MEHSIOT (OpM U 00b-
€MOB. DTO ABJICHWE UMEET NMPaKTUYEeCKOe 3HAYCHUE AJIsI OTCTOM-
HUKOB, MTPUMEHSIEMBIX B TEXHOJOTHUH OYUCTKU BOABl. OcaxaeHue
HeyCTOMYMBOM (CKOAryJMpoBaHHOI) B3BECHU, CITOCOOHOM arjome-
pPUpOBAThCA M CJAMMNATBCSI B TNPOLIECCE OCAXIEHUSI, U3YYEHO
B MEHBIIIECH CTEIICHHU.

Ha xapakrep ocaxXmeHusl B3BECH BJIMSIIOT pa3Mep U ¢opma ee ya-
CTUII, PEXUM IBUXEHUS OCBETJIIEMON BOIBI U €€ BSI3KOCTh, U3ME-
HAIOIIASCS C TEMITepaTypoil.

MyTHBIE BOIBI — 3TO BCeraa MoJuAucnepcHast cucrtema. [pu
KOaryJsiuMy TPUXOAUTCS UMEThH [EJI0 C OCaXAEHUEM arperaTuBHO
HEYCTOMYUBOI B3BECH, YACTHULIBI KOTOPOiIl B MpoOLECCe OCaXKAECHUS
MEHSIIOT CBOIO CTPYKTYPY M pasMepbl. Bce 9T0 ocnoxHsieT maTema-
TUYECKOE BBIPAXXEHUE 3aKOHOB OCAXACHUS M TMOJYYEHUS TOUHBIX
METOJIOB pacueTra OTCTOWHUKOB.

CKOpOCTb OCaXIEHUST YaCTHUL] MAJIOTO pa3Mepa MpU MaJIbIX CKO-
pocTtax (rpu 3HayeHUM yucia PeiiHonbaca Re << 1) MoxeTr OBITH
orpezesieHa o gopmyiie

u=(—p—p—°)dgz, (5.1)
18n
TAe py U p — MJIOTHOCTD XXUAKOCTH M YaCTULIBI COOTBETCTBEHHO; d —
IMaMEeTp YaCTHULIbl, OMPENEIEHHBIA KaK JUaMETp PaBHOBEJIMUKOIO IO
00beMy 1apa; n — BA3KOCTh XXUIKOCTH; g — YCKOpEHHE CBOOOIHO-
ro MaJieHHUsI.

CkopocTh BeInaneHus yactul u ripu ¢ = 10 °C Ha3wIBaeTcA ruj-
paBanyecKoit KpymHocThio yactuibl. @opmyny (5.1) Ha3bIBalOT
dopmynoit Ctokca. OHa MpuMeHUMa B 00J1aCTU NEUCTBUS JIMHEH-
HOTO 3aKOHa COTPOTUBJIEHUSI. DTO BBIpAXEHHE MOXET OBITH UC-
MOJIb30BAHO TMPAaKTUYECKU JUISI MOHOIUCIIEpCHOW B3BecH. Ecnm
B3BECh MOJUANCIIEPCHAS, TO €€ XapaKTEPUCTUKHU TMOJIy4aloT 3MITU-
PUYECKUM TTyTeM B Jlaboparopuu. OnpenensieTcsi CKOpoCThb BHITIAze-
HUSI B3BECHU U, COOTBETCTBYIOIIAS TIPOLIEHTY €€ OCaXKIEHMUS:

M, -M,

p £100%,

HCX

rae M, ., ¥ M; — MyTHOCTB JI0 ¥ TIOCJIE OTCTaUBaHHUSI COOTBETCTBEH-
Ho. 1151 3TOi 1Ienu ynoO6HO CTPOUTH KPUBbIE
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P=f(u>=f[§),

rIe h — BbICOTA CJIOSI BOJBL; ¢ — BPEMS OTCTaUBaHUS.

[Ipy pasnmMyHOM BpeMEHM OTCTAUBAHUS OTIPENETSIOTCS U, = h/t);
U, = h/ty v T. 1. U cooTBeTCTBYIOMIME UM P, P, u T. x. [To HaiimeH-
HBIM 3HAYEHUSIM CTPOMTCS KPUBasi OcaxXneHus B3Becu (puc. 5.13).

Pi» %
100}
ol
o
wo—I

N
20 \\\

$~
ug MM/C

Puc. 5.13. T'padux 3aBHCHMOCTH KOJIMY9ECTBA BHIMABIIMX B OCATOK
B3BEIICHHBIX BELECTB OT THAPABJIHYECKOHl KPYMHOCTH B3BECH

s 4acTML JaHHO# rMAPaBIMYECKO# KPYITHOCTH CKOPOCTD BbI-
TNafieHsl B3BECH MOCTOSIHHA: « = hy/t| = hy/t, = ... = h,/t, = const.
Torna Bpemsa ocaxneHUs B3BeCH NPONOPLHUOHAIBHO BBICOTE CJIOS
BOIBL: 5/t = hy/h,.

ITpn ocaxnaeHnWu arperaTUBHO HEYCTOWYMBOW B3BECH TaKXe
CTPOUTCS KPUBAs OCAXIEHUA B3BECH, HO MOJNy4yaeTcsl GUKTUBHAS
BEeJIMYMHA CKOPOCTH BBIMAJEHUS B3BecH. [LIs KoaryJiMpoBaHHOM
B3BECH CTIPABEIMBO COOTHOLIEHUE

12 h2 n
- =(_) ]
hooh
rae n = 0,2—0,5 — sMnupuyeckas BEIUYMHA.
MeTonnka MoAeTUpPOBaHUS TIPOLIECCA OCAXAEHUs OCHOBAaHA Ha

NMoao6WH KPUBKIX BBITIANEHUS B3BECU IJIA PA3IMYHBIX BBICOT CTOM-
0a vccremyeMoit BOObI.
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3agaveil 1abopaTOPHBIX UCCIIENOBAaHUI SBJSETCS TTOCTPOCHUE
KPHBOI OCaXIeHVs B3BECU C LIEJIbIO OTIpe/ieJIEHUsT pacuyeTHOMN -
paBIMYEeCKOM KPYMHOCTH U BpeMeHHU TIpeObIBAHUS BOMIBI B OTCTOM-
HHUKe JUIsl 3aIaHHOTO ¢ deKTa ocaxkaeHus P,

OTcTanBaHUE BOOBI MTPOU3BOIAT B CMIEUNAIbHBIX COOPYXEHU-
AX-OTCTOMHHUKAX, KOTOPbIe B 3aBUCUMOCTH OT HampaBJeHUS IBU-
XKE€HUS BOABI KJaCCU(PUUMPYIOT HA TPY OCHOBHBIX THIA: BEPTH-
KaJbHbIe (CM. pUc. 5.9), ropusoHTanbHbIe (cM. puc. 5.10) u paau-
anbHeIe (puc. 5.14).

Topuszoumansubtii omcmoiiHuk — TIPSIMOYTOJBHBIN, BBITSIHYTBIN
B HampaBJIEeHUW IBUXEHUS BOABI pe3epByap, B KOTOPOM OCBETJISI-
eMast Bojla BAOJIb OTCTOMHMKA ABMXETCS B HalpaBJIeHWH, OJTU3KOM
K TOPHU30HTaJILHOMY.

st paBHOMEPHOCTH pacrpe/ie/ieH!s] BOABI B MOMEPEYHOM cede-
HUU OTCTOMHWKA ero 00beM JEJSIT B POAOJbHOM HAIpaBJIeHUH TIe-
peropoaKaMy Ha CaMOCTOSITENIbHO IEHCTBYIOIINE CEKIIMU ITUPUHOMN
3—6 M. ITpu yKciie OTCTOMHMKOB MEHee 1IECTH CIIeAyeT IpeaycMar-
puBaTh OOUH pe3epBHBIN. JJHO OTCTOITHMKA NOJXHO UMETh IPO-
JONbHBIN yKioH He MeHee 0,005 B HampaBiieHWH, OOPaTHOM JABUXE-
HUIO BOJBI, a B MOTIEPEYHOM HaTlpaBJIeHUHU OHO MOXET OBITh TLTOC-
KUM WJIM IPU3MaTHYECKHUM C YTJIOM HakjoHa rpaHeit 45 rpan. s
yaaJjeHust ocaaka 06e3 OTK/IIOYEHUSI OTCTOMHMKa U3 paboThl, 1O
npeanoxeHuio U.M. Mupkuca, npeaycMaTpUBaIOT TMAPAaBIHYECKHE
CHCTEMBI B BHIE MepdHOPUPOBAHHBIX KOPOOOB MJIU TPYO, KOTOpHIE
obecnieunBaloT ero ygajeHue B TeueHue 20—30 MuH. I1pu oTKpHITOIM
3aJBUXKE Ha cOpoce 0CamoK Mol AeiCTBUEM TMAPOCTAaTUYECKOTO
JaBJIEHUS TIOCTYTaeT B CUCTEMY U B BUJIE MYJIBITHI YAQIAETCS U3 OT-
CTOMHUKA.

HeueHTpaan30BaHHbBIA COOpP OCBETIEHHOI BOJBI, CIIOCOOCTBY-
IOIIUH yBEJIMYEHUIO KO3 PHUlMeHTa 0O0BEMHOTO HMCIOIB30BaHUS
OTCTOMHUKA, OCYUIECTBISIIOT CUCTEMOI TOPU3OHTAILHO PacIoJio-
>KEHHBIX K€JI000B C 3aTOTUIECHHBIMU OTBEPCTUSIMU WJIU TPECYTONbHBI-
MU BOAOCJIMBaMH JIM60 nephopupoOBaHHBIMU TPYyOaMH, pacIoio-
XKEHHBIMM Ha yyacTKe 2/; [UIMHBl OTCTOWHHMKA, CYUTasi OT 3agHei
TOPLIOBOM CTeHKU. PaccTosiHUEe B O0CsIX MeXIY BOOOCOOPHBIMM TpY-
6aMu UM xKemobaMu HaszHayawT 10 3 M. IIpu ycraHOBKe B OTCTOM-
HUKE TOHKOCJOMHBIX MOIyJIeH MOJ00HYI0 cUCTEMY cOOpa BOIHI yC-
TPauBalOT Ha BCIO €ro JJIMHY.

T'opy3oHTaIbHBIE OTCTOMHUKY B OTE€UECTBEHHO MPAKTHUKE PEKO-
MEHIyeTCs MPUMEHSITh MPU MYTHOCTHU 10 1500 Mr/Jj1, IBETHOCTH 10
120 rpan o6pabaTbiBaeMOi BOIBI M TIPHU MPOIMYCKHON CITIOCOOHOCTH
BOZOOYHCTHOTO KOMIUTeKCa cBbIte 30 ThIC. M3/CyT.
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Puc. 5.14. PaguanbHblii OTCTOWHUK C penHpKyJasuueil ocaaka (a)
M TOHKOCJIOWHBIMH Moayasamu (6):
1, 9 — nonaya MCXOAHOM M OTBOJ OCBETJIEHHOM BOIbI; 2 — CKpebKu; 3 —
Bpalaouascsa ¢pepMma; 4 — cnyxeOHblit MOCTHK; 5 — PELIMPKYJISITOp ocas-
Ka; 6 — BONOOTBOJAHBIE OKHA; 7 — 30HA OCBETJIEHMS BOIbI; & — KOJblie-
BOI BOOOCOOpHBIN JIOTOK; /0 — TOHKOCJHOMHBIE Onoku; 11 — ynajneHue
ocazaka; 12 — ocaagkocOGOpHHK; 13 — kpemnjeHue 6JOKOB
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Bepmukaawnbtii omemoiiHuk — KpYTJIBIA B MJIaHE U B OYEHb pefi-
KHAX Cliydadx KBaJApaTHBIN pe3epByap 3HAUUTENbHOU TINyOUHBI,
B KOTOpOM oOpabaTeiBaeMasi BoJa IBUXETCS CHU3Y BBEpX. BepTu-
KaJIbHBII OTCTOMHMUK MMEET BCTPOESHHYIO KaMepy XJiolbeoOpa3oBa-
HUSI BOJOBOPOTHOTO WJIM BUXPEBOTO THUIA B LIEHTPAJIbHOI TpyOe
1 KOHYCHOE JIHUILIE JUIST HAKOTUIEHUS] M YIUIOTHEHUS OcaiKa. YToJ
MeXJy HaKJIOHHBIMU CT€HKaMH, 00pa3ylolIuMH AHUIIE, CIeayeT
npuHuMath 70—80 rpaxg. C60p OCBETICHHOM BOIBI MpeaycMaTpu-
BaeTcs nepudepuitHBIM U paavaJbHbIMUA Xen00aMU C 3aTOIICH-
HBIMM OTBEPCTUSIMU WJTU C TPEYTOJIbHBIMU BogocauBaMu. OcBeTiie-
HUEe BOIBI IMTPOUCXOIUT MPU BOCXOISIIEM €€ IBUXEHHE CO CKOPO-
creio 0,4—0,6 mMMm/c. Ocamok M3 BEPTUKAIBHBIX OTCTOMHUKOB
BBINMYCKAIOT TOJ THAPOCTaTUYECKUM HAITOPOM BOIBI 06€3 BBIKITIOUE-
HUS COOpYXeHMs1 U3 paboThl. BepTHKaabHbBIe OTCTOMHUKH NpUMeE-
HSIIOT TIPU YCJIOBUM TpEIBapUTEBHOTO KOaryJupoBaHUS BOJIHI,
B OCHOBHOM TpH pacxozax g0 5000 m3/cyr.

Paduanvnbtii omemoiinuk — 3TO KPYTJIBIM B IJIaHE XeJie300e-
TOHHBINA pe3epByap, BHICOTA KOTOPOrO HEBEJIMKA IO CPABHEHUIO
¢ ero guameTpoM. OcBeTtnigeMas BOJIa MOABOAUTCA CHU3Y B LEHTP
W U3JIUBAETCH Yepe3 BOPOHKY, OOpAlICHHYIO IIMPOKUM KOHLIOM
KBepxy. BOKpyr BOPOHKHM pacrojiaraetcst HWIMHAP-YCITOKOUTENb
paauycom 1,5—2,5 M ¢ DJIyX¥MM JHOM M C JbIpyaToif cteHkoi. Ha-
JIMYUE TAKOTO LMUJIUHIpPA CTIOCOOCTBYET paBHOMEPHOMY paclipe-
JIeJIEHUIO BOJBI 1O paboyei BHICOTE OTCTOMHMKA. Boga MemneHHO
JBUXKETCS OT LIEHTpa K nepudepun U CIUBaeTcs B Nepudepuii-
HBIH XeJ100 C 3aTOIMIEHHBIMU OTBEPCTUSIMU WJIU TPEYTOJbHBIMH
BOJIOCIUBAMM.

CKopocTh OIBUXEHHS BOABI B Xenobe npuHumaiot 0,5—0,6 m/c.
Hna ynaneHus ocaika MCIOB3YIOT MEUIEHHO BpAaIllaloIIyIOCs Me-
TAJINYECKYIO (hbepMy C YKpETUJIEHHBIMU Ha Helt cKpebkaMH, crpeda-
IOIIMMHU OCaJloK K LIEHTPY OTCTOMHHMKA, OTKYJa OH BBHIMTyCKAEeTCS
WUJIM OTKAYMBaETCH.

PagnanbHble OTCTOMHUKM PEKOMEHAYETCS MIPUMEHATH B CHUCTE-
Max 000OpOTHOTO BOMOCHAGXEHUST W IUIST OCBETJIEHUS BHICOKOMYT-
HBIX BOJ Ha NEPBOM CTYITEHU.

Cpenu MeToI0B MHTeHCHGUKALIMY TIpOLIEcca OCaXACHUs TIpuMe-
ceif BoAbl OMHUM M3 HauboJiee TePCNEKTUBHBIX SIBJISIETCS OTCTauBa-
HYE B TOHKOM CJIO€ BOJABI, 00pa3yeMOM HaKJIOHHBIMM 3JIEMEHTaMH,
obecrneunBalONIMU OBICTPOE BhHITIaZIeHHUE B3BECH U €€ CII0JI3aHHUE TI0
HaKJIOHHOW MOBEPXHOCTH 3JIEMEHTOB B 30HY XJIOIIbeOOpa30BaHUS
M ocagkoyryioTHeHus1 (puc. 5.15). PexXuM TeyeHUsT B OTCTOMHUKE

200



NOJDKEH OBITh TaMMHAPHBIM. TIpOM3BOIUTENIBHOCTL — HE OrpaHUYH-
BaeTcs.
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Puc. 5.15. TonkochoiiHbie OTCTOMHMKM KOHCTPYKIIMH
Co103B010KaHAINPOEKTA:
I, 10 — nonaya MCXOIHOI ¥ OTBOX OCBETJIEHHOM BOMBI; 2 — rpaBUitHasi KaMe-
pa xnonbeo6pa3oBaHusi; 3 — cloil B3BELIEHHOTO 0CaaKa; 4 — OTBOZ Ocanka U3
OCaJIKOYTUTOTHUTESISA; 5 — OKHa JUISl OTBOAA M30bITKA OCaIKa B OCAIKOYIUIOTHH-
TeJlb 6 — OTBOJ OCBETJIEHHOIA BO/IbI M3 OCANKOYIUIOTHUTENS; 7 — TOHKOCJIOHN-
Hble Momynv; & — monepeyHslie NepdOpPUPOBAHHBIE BOMOCOOPHbBIE
xenoba; 9 — BonocOopHbIit KaHa

OtaenbHbIE TOHKOCJIOMHBIE SYEUCTBIE IJIEMEHTBI, OOBEINHS-
€MBbIE B COTODJIOKH, BBITOJHSIIOTCS U3 MATKMX MU TOJYXECTKUX
TTIOJIMMEPHBIX TJIEHOK, COEIMHEHHBIX B COOTBETCTBYIOLIYIO KOHCT-
PYKLIMIO, WIIN U3 XKECTKUX JIMCTOBBIX MaTepHaioB B BUAE OTAEIBHBIX
MOJIOK. BbICOTY mOnepeyHoro ceyeHuss TOHKOCIOWHOTO SSYEHUCTOTO
3JIEMEHTa pEKOMEHAyeTcs TpuHuMarth B npenenax 0,03—0,05 M.
Syeiiku MOryT OBITH MPUHATHI OO0 (OPMBI, UCKITIOYAIOLLEH Ha-
KOIUJIEHWE B HMX OCajKa. YroJl HaKJIOHa 3JIEMEHTOB HEOOXOAMMO
NpUHUMaTh B nipenenax 50—60 rpaxa. JJIMHY TOHKOCIONHBIX 31€-
MEHTOB CJIENYET ONpPeNeNsiTh CIEeNATbHBIM PAacyeToM B Ipefesiax
0,9-1,5 m.
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5.7. OcBeTneHue BOoAbl B C/i0oe B3BELUEHHOro
ocagka

MeTton o0paboTKM BOABI B cjl0oe paHee oOpa30BaHHOTO B3Be-
IIEHHOTO 0caJKa UIMPOKO MCTOIb3YIOT B TEXHOJIOTUH €¢ OCBETJIE-
HUSA, obeclLBEeUMBAHUS, YMSITUEHUS, N1eDTOPUPOBaHUS, 06e3XKeJe-
3UBaHUA N obeckpeMHUBaHUS. OCBETIUTENN CO CJIOEM B3BEIICH-
HOTO ocaJKa MPUMEHSIOT Ha TMepBOH CTYNEeHU BOAOTOATOTOBKH
BMECTO OTCTOMHMKOB M KaMep xJionbeobpazoBaHWsi. OHU MOTYT
yCIeHO paboTaTh TOJILKO MPU YCIOBUU TIpEeNBapUTEIbHOI 06pa-
0OTKHU TIpUMecel BOMIbI KOATYJISTHTOM WU (BJIOKYJISHTOM. DTH CO-
OpyXeHUs obecrieunBaloT 6osiee BHICOKMH 3((HEKT OCBETIEHUS
BoOBl (10 5—10 Mr/a) M UMeIOT GOBLIYIO TPOU3BOAUTENBHOCTD,
yeM OTCTOMHUKU. ONHAKO KOHCTPYKTHBHO U B 3KCIUTyaTallMM OHU
0oJiee CJIOXHBI.

CxemMa paboThl OCBETJIMTEJICH CO CII0eM B3BELIEHHOTO OCaiKa 1Mo-
Ka3aHa Ha MpUMepe KOPUIOPHOTO OCBETIUTENS Ha puc. 5.16. O6-
pabartsiBaeMast Bojia, CMEIIaHHAsI C peareHTaMyu, BBOJUTCS B OCBET-
JINTEJIb CHU3Y U PABHOMEPHO pacmnpenessieTcs Mo miolany paboyux
KopuaopoB. [lasee Boga IBUXKETCS CHU3Y BBEPX M MPOXOIUT yepes
cJIoif paHee 00pa30BAHHOTO B3BELIEHHOTO OCaaKa, COCTOSIIIErO U3
Macchl B3BEIIEHHBIX B BOCXOMSILLIEM MOTOKE XJIOMbEB, KOTOPHIE He-
MPEPHIBHO XaOTUYHO ABUXYTCS, HO BECh CJION B LIEJIOM HEIOJBU-
keH. OH HaxoOUTCS B COCTOSIHUM ITMHAMUUYECKOTO PaBHOBECHS,
00YCJIOBJIEHHOTO PaBEHCTBOM CKOPOCTH BOCXOJSIIETO MOTOKA BOJBI
U CpeoHeN CKOPOCTH OCaXIEHUs xyionbeB. Heo6XoaMMo OTMETHUTD,
YTO CPEIHSISI CKOPOCTh OCaXIEHHUS XJIOMbEB BO B3BELIEHHOM CJIOE
OTJINYHA OT UX TMJPaBIUYECKONH KPYMTHOCTU. DTO OOBSICHSIETCS TaK
Ha3bIBAEMBIM CTECHEHHBIM OCaXXIEHHEM YacTHI], HA KOTOPOM OCHO-
BaHa pabota ocBeTnuteneit. Ilpoxonst yepe3 cioit B3BELIEHHOTO
ocanka, obpabaTbiBaeMasi Boia OCBETJSIETCS U 0OECLIBEYMBAETCS
B pe3yJIbTaTe KOHTAKTHOM KOaryJsiLIuH.

Ipu nBHMXXEHUM BOObI Yepe3 B3BELICHHBII CII0M M3BIeKaeMble U3
Hee NMPUMECH OCTAalOTCAd B HEM, MPU 3TOM 00BEM CJIOST MOJIKEH He-
TIPEPBIBHO YBEJIUYUBATHCS, HO 3TOTO He MPOMCXOIUT, TaK KakK U3-
OBITOYHBIN OCaZOK U3 B3BEUIEHHOTO CJIOSI HEMPEPBIBHO YAANSETCS
B OCaKOYIUIOTHUTENb, OTKyna cbpacbiBaeTcsl B cTok. O6paboTraH-
Hasl BoAa, Npoluealas yepe3 caoi B3BEUIEHHOTO ocanka, CoOupaeT-
Cs C TIOMOLLBIO COOPHBIX KeJOOOB U ABIPYATHIX TPYO U OTBOAUTCH 3a
TIpeesibl arnmnapara, crabunbHast pabota KOTOPOTro JOCTUTAETCS MPH
TTIOCTOSTHCTBE Pacxolla M TeMIlepaTypbl 00pabaTeiBaeMoil BOIbI, He-
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JOTTYCTUMOCTH MonagaHus Bo3ayxa ¢ Bogoit. CrioHTaHHBIE Kojeba-
HMSI pacxoda BOABI BbI3BIBAIOT Pa3MbIB B3BELIEHHOTO CJIOSI U BBIHOC
XJIOTIbEB B 30HY ocBeT/ieHMsI. KosiebaHusT TeMIiepaTyphl BOIbI BJIEKYT
3a co00¥f BOBHUKHOBEHUE KOHBEKTUBHBIX TOKOB, MPUBOISIINX K
HapyIIeHWIO B3BEIIEHHOTO CJIOSI U 3aMYTHEHUIO OCBETJIEHHOI BOIEI.
Insa obecrieyeHnst HOpMaAJILHOM pabOTH OCBETIUTEISI TOMYCKAIOT B
TeyeHHe Yaca KojebaHus pacxoma 15 % u teMmnepatypbl oGpabaThi-
BaeMoii Bombl 1°C.

IIpu ocaxnmeHWU B3BelLIEHHON MacChl XJOMbEB HaGJIOIaeTCs
cTecHeHHoe ocaxneHue. Ero xapakrepHasi 0COOEHHOCTb B TOM,
YTO CKOPOCTb OCaXXACHMS, KOTOpasi BCETAa MEHbILIe CKOPOCTU CBO-
0omHOro naaeHwus, T. €. THAPABIMYECKON KPYITHOCTU YacTULI, 3a-
BUCUT HE TOJILKO OT UX Pa3MepoOB U MacChl, HO U OT KOHIIEHTpa-
uuu. Tak, npu o6beMHOI KOHLIEHTpaluu, paBHoit 10 %, ckopocTh
OCaXIEeHUS YacTUIL B 2 pa3a MEHbIIE 10 CPaBHEHUIO C UX TUIpAB-
JIMYECKOH KPYMHOCThI0. B3BELIEHHBIH B BOCXOISLIEM TTOTOKE CIOM
XJIOITBEB HAXOAUTCS B COCTOSIHUM CTECHEHHOTO OCaXIEHUS, IO-
9TOMY YaCTHIIBI HE BBIHOCSITCSI C TOTOKOM B 30HY OCBETJIEHUS U HE
NEKaHTUPYIOT.

bnaronapst ToMy 4T0 CKOPOCTh CTECHEHHOTO OCaXXKICHUST 3aBUCHUT
OT KOHLIEHTPALIMY B3BEILIEHHOTO CJIOSI, OH COXPaHSETCS B IUMPOKOM
JMana3oHe U3MEHEHUsI CKOpPOCTEei Bocxonasuiero noroka. Kaxmomy
3HAYEHMIO BOCXOISIICH CKOPOCTHU TTOTOKA OTBEYAET OTpenesieHHAs B
JIAHHBIX YCJIOBUSIX KOHIIEHTpALIMS YacTUll cyiosg. CKOpoCcTh CBOGOI-
HOTO OCAXIEHMS YaCTHUIL SIBJISIETCS BEPXHUM TTpeIesioM CYIeCTBOBA-
HUS B3BelIeHHOTO cyiosd. Koraa ckopocTh moToKa MpubInxaeTcs
K 9TOI BeJIMYMHE, /IO pa3MbiBaeTcs. HHXXHUI Tipenen cyiecTBo-
BaHUS CJIOSI — MUHUMAaJIbHasi CKOPOCTb MTOTOKA, MPU KOTOPOI CHUITBI
TMIPOAMHAMMNYECKOTO BO3CICTBUS MOTOKA HA YACTULIB MEHBIIIE UX
CUJTBI TSDKECTH. B 3TOM ciiyuae yacTUlIbl TUIOTHOM Macchl JeKaHTU-
py1oT. CKOpOCTh BOCXOASILLIETO TTIOTOKA B OCBETTUTEJISIX JIEXKUT MEX-
Iy 3TUMHU MpeaeaaMH.

OCBeTJIUTENN CO CJIOEM B3BEIIEHHOTO OCanKa KjIacCU(ULIMPYIOT
cienayomuM o6pa3oM: 1o HATMYUIO KaMep XJIONbeoOpa3oBaHUS —
C KaMepaMH peakluu 1 6e3 HuX; o paboyeMy aBJIEHUIO — Ha OT-
KPBITbIE M HAIlOpHBIE; MO Crocody ynaneHus n30bITKa ocagka —
C ECTECTBEHHBIM OTOOPOM M C TNPUHYIAUTEIbHBIM OTCOCOM; IO
pPacIoIOXKEHUI0 O0CAOKOYIUIOTHUTENSI — C BEPTUKAJIbHBIM, MO/ -
JMOHHBIM UJIM BBIHOCHBIM. B 0TeueCTBEHHOM NMpPaKTUKE MTPUMEHSIOT
OCBETJIMUTEJIM O3 KaMep peakKLMU C MPUHYAUTEIbHBIM OTCOCOM
ocajxa.
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Puc. 5.16. OcBeTauTe/Ib KOPHIOPHOTO THNA C PEUHPKYIsAIME 0CaaKa
H TOHKOCJIOHHBIMH MOIYyAAMHU (a), ¢ MOAAOHHBIM (6) H BBIHOCHBIM (6)
0CaJKOYIUIOTHHTEISAMH:
1, 12 — nogaya MCXOAHOM M OTBOJ OCBETJIEHHOI BOABI, 2 — CJOiIl B3Be-
LIEHHOrO ocaiaka; 3 — peuupKyasarop; 4 — xenoba c6opa OCBETIEHHOM
BOAbI; 5 — nepgopupoBaHHble TPYObl OTBOJA OCBETJIEHHON BOAbI M3 OCall-
KOYIUIOTHUTENS; 6, 1] — TOHKOC/IOWHbBIE MOAYJIH; 7 — 3AIUMTHBIE KO3bIPb-
KU; & — OKHa OTBOIA M30bITKA OcagKa U3 paboyux KOpPUIOPOB B OCaAKO-
YIUIOTHUTEND; 9 — nepdoprpoBaHHBIE TPYOBl cOOpa ocanka U3 0CauKOyII-

JotHuTeNst; 10 — G0KOBO#M KapMaH cbopa OCBETJIEHHO# Boabl; 13 — cOIUIO;
14 — Bospyxootmenutenb; 15 — ocagkKooTBoaHble TPYyObl; /6 — roOA-
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JOHHBII 0CagKOYTUIOTHUTENb; /7 — BOgOpacripeJeIuTebHble TpyObl; 18 —
LEHTpaJbHbIA nojawlunit crosik; 19 — cbpoc ocanka; 20 — BBIHOCHOM
0CagKOYyMNOTHUTENb;, 21 — TpyOONpOBOA OTBOJAA OCBETIEHHOM BOIbl U3

0CaIKOYTUIOTHUTEJIS C PETYJIUPYIOIIEH 3aIBUXKOI



HekoTopble OCBETIIMTENHN CO CIIOEM B3BEIIEHHOTO 0CaaKa UMEIOT
MOYTH MJIOCKOE AHO C MaJIbIM YIJIOM KOHYCHOCTU U TOCTOSIHHOE
rornepeyHoe ceyeHue pabodeil YacTH MO XOMY ABUXEHUS OCBETJISI-
eMOoi1 BoAbl. B TakKMX OCBETIUTENSIX OOBIYHO YCTPauBalOT BTOpPOE
JbIpyaToe AHUILE, HaJl KOTOPBIM obpa3yeTcsl C/M0i B3BEIIEHHOTO
ocanka. TpeGyeMast BbICOTa CJIOSI TOCTUTAETCS MPUHYAUTEIbHBIM
OTCOCOM Ocanka U3 paboueit yactu ocetautensi. [1pu ocBeTaeHUH
MaJIOMYTHBIX BOJl OCBETJIMTENU C IBIpYATHIM THOM pabOoTalOT yCTOM-
yuBo, 0e3 3aBajia nHMIL ocagkoM. ITpu oOpaboTKe MYTHBIX BOI
JIbIpyaThle JHUIIA HE YCTPAUBAIOTCST, 3 HUXKHSAS YacTh OCBETIIMTEEH
BBITTOJIHAETCS B BUAE HAKJIOHHBIX, CXONSIIIMXCS KHU3Y CTEHOK
(puc. 5.16, a). Ilpu UCITONB30BAaHUN KOPUIOPHBIX OCBETIUTENEH Ha
MaJIOMYTHO# U LIBETHOI BoJZie MpolLiecC XJIOMbeoOpa3oBaHUS TIPOTE-
KaeT MaJiodddeKTuBHO. 19 ero MHTEHCU(PHUKALIMU LIeJIeCO00pa3HO
TIPOU3BECTH MPUTPY3KY BOIOpPACIIPEACIUTENIBHBIX TPYO rpaBUEM WIH
webHeM Ha Boicoty 70 cM. B 3ToM ciiyyae Gnaromapst cOBeplIeH-
CTBOBAaHUIO THIPABIMYECKON XapaKTEPUCTUKU COOPYXEHUS U YIyd-
IeHU0 Tipouecca GOpMUPOBAHUST B3BECU BO3MOXHO YBEJIUUYEHHUE
TIpOU3BOAUTENBHOCTH Ha 12—20 % M cokpallleHHe pacxoja Koary-
nsHTa Ha 15-20 %.

Kpyriblii B n1aHe OCBETJIMTEND C TIOAIOHHBIM OCAIKOYTUIOTHU-
TeJieM 3aHMMAaeT MEHBIUYIO [UIOLAAb, YeM KOPUIOPHBIIA, HO UMEET
3HAYUTEJIBHYIO BBICOTY (pHcC. 5.16, 6).

B cucremMax mpou3BOACTBEHHOrO BOJOCHAOXEHUS TOJYYMIIH
pacrpocTpaHeHUe OCBETIIUTEN C BBIHOCHBIM OCaTKOYIIOTHUTEIEM
(puc. 5.16, 6). OHM XapaKTePU3YIOTCA KOMITAKTHOCTBHIO ¥ BO3MOX-
HOCTBIO aBTOMAaTU3alUU UX pabOThI.

JInst ocBeT/IEHUS, YMSTYEHUS U 00€CKPEMHMBAHUST BOIBI XOPOIIIO
3apekoMmeHaoBanu cebdsi ocsetuten LHHWUU-3. Nx Gosablast Bbl-
cora (no 9 M mpu guaMeTpe A0 12 M) Npu HeOOMLLIOM 0OBEME
0CaJKOYTJIOTHUTENIS BBITOJTHO OTJIUYAET 3TH COOPYXEHHUS OT MOa00-
HBIX, KOTJa HeoOXoouM IUIUTEJIbHBIM KOHTAKT oOpadGaThiBaeMoii
BOJIBI CO B3BEILIEHHBIM OCAIKOM.

5.8. OcBeTneHne Boabl B rUAPOLMUKIIOHAX.
dnortaumoHHas o6paboTka NpuUpoAHbIX BOA

B npakTHkKe BOOONMOATOTOBKHU IS OCBETIEHHUSI TOBEPXHOCTHBIX
MYTHBIX BOJ, COIEpXalIUX TpyOOAMUCIIEPCHBIC MMPUMECH, HAXOAST
TIpUMeHeHUe eudpoyuraonst (pyc. 5.17, a). OHU NMPOCTHI 110 KOHCT-
PYKLIMM U B 3KCIUTyaTallMH, JelIEBbl B U3TOTOBJIEHUH, KOMITAKTHHI,
3¢ pexTuBHBI, 001aal0T GONBLIIONW NMPOU3BOAUTEILHOCTBIO, Ha-
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nexHbl. Ux neficTBMe OCHOBAHO HA UCITOJIb3OBAHUH TTOJIST LIEHTPO-
GEXHBIX CUJI, TJIe BbUICJICHUE MEeXaHUYECKUX TpUMeceil U3 BOIbI
TIPOUCXOAUT NOA AEHUCTBUEM ITHUX CHUJI, MMPEBOCXOASIIIUX B COTHU
U THICSYM pa3 CUJIbl TSIXKECTH, 32 CUET YEro YBEJIMYUBAETCS CKO-
pOCTh OTHeNeHUS YyacTUL. [IpM 3TOM 3HAYUTESIBHO COKpallaeTcs
MPONOJIKUTENIBHOCTD Mpoliecca OCBETAEHUSI U YMEHbBIIAeTCS 00beM
LEeHTPOOEXHOTO armnapara o cpaBHEHUIO ¢ 06bEMOM OTCTOMHUKA.
PexXuM IBUXEHUS YacTUL B MOJi€ UEHTPOOEXHBIX CUJI — TypOy-
JICHTHBI.

OcBeTjieHUE BOABI B IMOJIe LEHTPOOEXHBIX CUJI OCHOBAHO Ha
TepeHOCE B3BELICHHBIX YaCTUL K Mepudepuu LIEHTPOOEXKHOMN CH-
JIO, paBHOI Pa3HOCTU 3HAYEHUI LIEHTPOOEXHOU CUIBI ST TBEP-
Joi u xuakoi ¢a3. Dra cuna P, BO3HUKAIOLIAS MPU TaHTEHLIU-
aJJbHOM BTIYCKE BOIBI B armapat NMojJ HEKOTOPHIM HaBJIEHHEM,
paBHa:

P = nd*v3(pr—p,)/6r,

rae d — 3KBUBAJECHTHBI IMaMeTp B3BELIEHHBIX YAaCTHL, CM; Py
1 p,, — TJOTHOCTb TBEPAOM M XKHUIKOI (a3 B ocBeTIsieMOil BoE,
r/cM3; v — CKOpOCTb IBMXEHHS BOIBI Ha BXOJE B ammapar, cM/cC;
r— pacCTOsTHUE OT LIEHTpa arrapaTta 10 OCU TaHTeHLMAJIbHOTO TTHU-
TalolIero narpyoka, cM.

ITpu GonplIMX 3HAYEHUSIX V U MaJIBIX F CWJIa, HEHCTBYIOIAsT Ha
B3BEUIEHHYIO YaCTULY BO BpalLAIOLIEMCs TTOTOKE XUAKOCTH, OyAET
BO MHOTO pa3 0oJiblie CUJIBI TSKECTU U CKOPOCTh NBUXEHUS B3BE-
IIEHHBIX YaCTHLl OyIeT 3HAYNUTETbHO OO0JIblIIE CKOPOCTH UX CBOOO-
HOro ocaxneHus. B pesynbTate B moJie LHEHTPOOEXKHBIX CUJ BbIIE-
JIeHVe B3BEIIEHHBIX YAaCTULL U3 BOIBI TPOUCXOIUT 3HAYUTEIBHO OBI-
cTpee, 4YeM B OTCTOMHMKAX.

I'MapOUMKIOHB MOTYT OBITh HAIIOPHBIMU M OTKPBITHIMU. Uem
MEHbIlIE TUAMETP THIPOLMKIOHA, TeM OOJbllie pa3BUBaIOLIUECS
B HEM LIEHTPOOEXHBIE CUJIBI M TEM MEHbBIIE pa3Mep OTAEIsieMbIX
B anmnapate yacTul. MakcumanbHas 3QHEKTUBHOCTD pa3aesieHUs
JIOCTUTAETCS B TMIPOLMKIIOHE BHITIHYTOUM (POPMBI C BOZBMOXHO Ma-
JIBIM YTJIOM KOHYCHOCTH (cM. puc. 5.17, a). Ob6pabaTeiBaeMasi Boaa
MOCTYNMAaeT B BEPXHIOK YaCTh T'MAPOLUMKIOHA TAHTEHUMAJIbHO U,
Bpauiasch, ABUXETCS K OCHOBHOMY MaTpyOKy, parnojioXXeHHOMY B
LIEHTpe 110 ocH anmnapara. LleHTpo6exXHOoi cuioi AucrneprupoBaH-
HbI€ TIPUMECH BOIBI TIEPEMEIIAIOTCS K CTEHKAM TMAPOLIMKIIOHA U 1O
HUM OMYCKAlOTCSl BHU3, B KOHYC, Yepe3 HAcaaKy B HUXHEH 4acTU
KOTOPOTO OHU HETNPEPBIBHO YAANSIOTCST B CTOK. JIBUXXeHME TBEPABIX
YacTUIL K CTEHKaM amnrmapara MPOUCXOAUT CO CKOPOCThIO, paBHOM
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Pa3HOCTH MeXIy 3HaYeHHUEM CKOPOCTH, BO3HUKAIOUIEH B pe3ysibTa-
Te NEeWCTBUSA LIEHTPOOEXHBIX CHJI, U paTUaIbHOM CKOPOCTH IBUXE-
HHSI, HANIpaBJIEHHOM K LIEHTPY.
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Puc. 5.17. 'napouukion (a) 1 MyAbTHUHMKIOH (6):
1 — cMeHHas HacalKa-CTyCTHTENb; 2 — pa3beMHasi KOHYCHasi 4acTb; 3, 6 —
BXOAHOM M BBIXOOHOM MaTpyOKu; 4 — KaMepa cOopa OCBETICHHOI BOIBI;
5 — cnuBHOII naTpy6ok ¢ anacdparMoii; 7 — 1uiaMoBast KaMepa; 8§ — Tui-
POLIMKJIOHBI JUaMETpoM 15 MM; 9, 11 — HVXHSSI U BepXHSS pa3ac/IUTENb-
Hble TKUTHI; /0 — pacnipenennTeNbHas Kamepa; /2 — LMJIMHAPUYECKHIA
KOpIIyC anrapara

s 3anepKaHUsI TOHKOAMCIEPCHBIX B3BEIIEHHBIX BEIIECTB MC-
MOJIB3YIOT TMAPOLIMKIOHBI MaJIOro AMaMeTpa, YCTaHaBIWBast UX Ia-
pajjieJIbHO B OOJIBIIOM KojMyecTBe. Takoif armapaT Ha3bIBalOT
MYJIBTULIMKJIOHOM (cM. puc. 5.17, 6). IImacTtMaccoBble THAPOLIMKIIO-
Hbl nuametpoMm 10, 15 u 20 MM CrTOCOOHBI 3alep>KUBATh B3BELIEH-
HbIE€ YaCTHLIBI THIPABINYECKOM KpyImHOCThIO 00 0,17 MM/c nipu mo-
tepe nasjieHust okoyio 0,1 MIla. ITogaya ogHOro TMAPOLMKIOHA
IuaMeTpoM 15 MM IipM TakKoil ImoTepe AaBJIEHUS COCTaBJISIET OKOJIO
0,07 M3/u.

I'mapouMKIOHB HAIUIEXHUT MCITONB30BaTh B CHUCTEMAaxX XO3sii-
CTBEHHO-ITUTHEBOTO Y MTPOMBILIJIEHHOTO BOJIOCHAOXEHUS IS TTpe-
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BapUTETBLHOTO OCBETICHUS BBICOKOMYTHBIX ITOBEPXHOCTHBIX BOJ
(6omee 1500 mr/n). st ocBeT/IeHUS BOJBI C/IeAyeT IIPUMEHSTH T -
POUMKJIOHBI JIUThIE He(yTepoOBaHHBIE KaK HanboJiee AelleBbie U J0-
CTAaTOYHO CTOMKHWE MPOTHUB UCTHPAHMUSI.

HenocratkaMu TUAPOLIMKIIOHOB SIBISIOTCSA: OBICTPHIIi M3HOC,
ocobeHHO TpHu o0paboTkKe BOA, COIEepXaIUX KPYNHbIE MUHE-
palbHbiE IPUMECH; KoJiebaHUs 3(d¢eKTa OCBETIEHUS B 3aBUCH-
MOCTH OT COCTaBa M COAepXKaHMs B3BCIIEHHBIX BEIIECTB B MCXO/-
HOH BoZE.

st npenBapUTeTbHOM 00pabOTKM MaTOMYTHBIX (10 150—200 Mr/im)
u uBeTHbIX (1o 200 rpam) Bod, comepXKallyX IIaHKTOH U TJIaBalolIye
3arpsisHeHMs (Macjia, He(TeTPOOYKTHI U T. I1.), IPUMEHSIOT ¢riomamo-
pui (puc. 5.18). OcraToyHast MyTHOCTb TocJjie (hoTaTtopoB 3—5 mr/n
(mo 10 Mr/m).

5 ¢

5
\ NN

Puc. 5.18. ®aoTauuonHas yCTaHOBKA:
1, 2 — nomaya UCXOAHOM BOJBI C peareHTaMU U OTBOJ OCBETJIEHHOM; 3 —
dnorannoHHast KaMepa; 4 — JIOTKM cOopa TeHbl; 5 — cucTeMa pacripe-
IeJeHUs1 BONOBO3NYLIHOW CMecH;, 6 — HamopHHi 6ak; 7, § — Hacoc
U KoMMnpeccop; 9 — neperopogyatasi Kamepa XJIonbeobpa3oBaHus

CymHocTh Tipoliecca ¢JIoTallMd COCTOUT B CIEMPHUUECKOM
TPOSIBICHHH MOJIEKYJIIPHBIX CWJI, CIIOCOOCTBYIOIIMX CJIMITAHUIO
B3BELIEHHBIX ITPUMeCEil BOABI C My3bIpbKaMU BBICOKOIUCIIEPTHUPO-
BAaHHOTO B BOJE Tra3a, BCIUIBIBAHWIO 0O0pa3yIOlIMXCSI arperaToB
1 (pOpMUPOBAHMIO HA MIOBEPXHOCTH BOIbI IIEHHOTO CJIOSI, HACBIILIEH-
HOTO M3BJICYEHHBIMU BelllecTBaMU. DJIOTUPYEMOCTD ITpUMeceii pas-
JUYHOM KPYIMHOCTH OIpelessseTcss pa3MepaMu My3bIpBKOB rasa
(15 - 10-6-=30 - 10-6 M), KOTOpBIE 3aBUCAT OT MOBEPXHOCTH HATSXE-
HUS Ha rpaHulle Boga — ra3. IIpy MOHUXEHUM TTOBEPXHOCTHOTO
HatsxkeHus no 0,06—0,065 H/M u Huxe 3(p(eKT OuncTKM BOABI
(bnorauueit nopeIlIaeTC.
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IpenBapuTenbHOE KoaryaupoBaHe TipuMeceii BOIbl MOBLILLIAET
addekT roranmm, Tak KaK MOHUXKACT MOBCPXHOCTHOE HATSAXEHHE.
Kak nokaszasia nmpakTHKa, ONTUMa/IbHAst KPYMHOCTh (hIOTUPYEMBIX
npumeceit HaxoauTes B npenenax 10-3—10-1 cm.
Yayuurenue npotecca ¢hrotauny 10CTUTAOT ruapododu3aumneit
TIOBEPXHOCTH NPUMECEiT KoaryJsiHTaMH M (PIOKyJISTHTaMH, KOTOpBIE,
copbUpysich Ha TTOBEPXHOCTH YAAISICMbIX YaCTHYEK, TTOHUXAIOT UX
CMayMBaeMoOCTb, YTO UMHTEHCUGUIIMPYET TIPUIHTIAHHUE TIpUMeceit
K TTy3bIpbKaM ra3a.
Hcnonb3oBaHue KOaryjasiHTOB TO3BOJISIeT 3HAUMTEJILHO TTOBBI-
cUTh 3¢ PEeKTUBHOCTD (DIIOTALIMOHHON OYMCTKHU M YIAJISTh 3arpsi3He-
HUSI, HAXOASIIUMECS B BOMNC B BHUJE CTOWKMX IMYJbCUN U B3BECEH,
a TakxXe B KOJJIOUIHOM cocTtosiHuU. [locie ¢paoTauMoHHOTO pasie-
JIeHUust THIpoOOHBII 0camoK OTPabOTAHHBIX TMIPOKCHIOB 3aHMMA-
€T 3HAYUTEJbHO MEHBIINI 00bEM U BIAXHOCTb €ro HUXE BJIaXHO-
CTH Ocalika, MoJyYeHHOTO TPU IEKaHTUPOBAHUH.
CyliecTByeT HECKOJIbKO BUAOB (hJIOTALIMU, CPEAU KOTOPBIX IO
pasMepaM Ty3bIPbKOB ra3a WM BO3AyXa MOXHO BbIAEIUTD:
¢ haoTauHio ¢ BbIACJIEHUEM U3 BOJbI BO3yXa — YCTAaHOBKHU Ba-
KYYMHBIE, 3pJIU(THBIC Y HATIOPHBIE;

® (yoTaluio ¢ MeExaHUUECKUM IUCTIEPrUPOBAHUEM BO3ayXa —
YCTAaHOBKM Oe€3HaropHble (MeHHbIE), UMITeJIJIEpHbIE U ITHEB-
MaTU4YeCcKue;

® 5J1eKTpOoGIOTALIUIO.

ITpu o6paboTke pUPOIHBIX BOJ Haubosee 3¢pdheKTUBHA HATIOP-
Hasl GJioTauMsl, MIPU KOTOPOit B yacTH Boabl (10 10 %) B HarmopHOM
pe3epByape pacTBOpsieTCs BO3MyX, a B IPYTYIO YacTh oOpabaTbiBa-
€MOW BObl BBOAATCST peareHTHI. [1pu BXxome BO (IOTALIMOHHYIO Ka-
Mepy o0a noToka cMmeiuBatotcs. [ToaroroBKy BOIOBO3MYLIHON cMe-
CH OCYILECTBJSIOT B abcopbepax (MJIM HAMOPHBIX pe3epByapax) Mo
naprenuem 0,6—0,8 MIla, Kyma momaloT Boay rocje (pUIbTPOB
¥ Bo3ayx B konnyectBe 0,9—1,2 % pacxonma ouuiiaemoit Bomibl. B 30-
HE MEHBILETO NaBICHUS U3 HACHILEHHON BO3MYXOM BOIBI BHIAEIS-
I0TCSI MeJIbYalllIve My3blpbKU, HEOOXOAUMBIE IIs1 (DJIOTALIMU JIETKOM
B3BecH. Crtocob HanmopHoi (HIoTalMK MO3BOJIAET MYyTEM PETYITUPO-
BaHUsI AABJIEHUS JIETKO M3MEHSTb KOJIMYECTBO paCTBOPEHHOTO BO3-
lyxa U pasMep Ny3bIpbKOB, BBOAUMBIX B 0O0pabaThiBaeMylo BO.Y,
B 3aBUCUMOCTH OT COCTaBa B3BECH B MCXOAHOW BoJe.

IMpeumyiectBa hI0TATOPOB MEped OCBETIUTEIIMU CO B3BEILICH-
HBIM OCaJKOM U OTCTOMHMKAMM 3aKJTIOYAIOTCS B CAEAYIOLLEM:

* >hdekTUBHO ynansgercs GUTOMIAHKTOH, YTO MO3BOJSIET OT-

Ka3aThCsl OT MUKPO(DUILTPOB;
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® yHaNgIoTCS U3 BOABI TUIABAIOIIME U TUIOXO OCENAloNIne MPUMe-

cu;

® yIyylIaeTcsi CAHUTapHOE COCTOSIHUE OUMCTHBIX COOpyXe-

HHW BCJEACTBME IMOCTOSTHHOTO yNaJeHUs BBIAEJICHHBIX 3a-
TPSIBHEHUH.

Ilpy HamopHO# GJIoTallMK B XUIKOCTU NMPOUCXOIUT Psid Mpo-
LIECCOB: PacTBOPEHME W BBIIENIEHUE BO3ayXa, NpUKperuieHue BO3-
JIYIUIHBIX TTY3BIPHKOB K YaCTUIIaM B3BECH W BCIIJIBIBAHUE UX Ha TO-
BEPXHOCTb C 00OPa30BaHMEM TIEHBI. YCJIOBHUS TPOTEKAHUS 3THX MPO-
LIECCOB CYIIECTBEHHO BIUSIIOT Ha 3¢ (HEKT OCBETIEHUST BOIBI.

B coctaB (p1oTalilMOHHBIX YCTAHOBOK BXOAAT (hJIOTALIMOHHBIE Ka-
MepBbI, KaMePBI XJI0MbeoOpa3oBaHUs, Y3kl TIOATOTOBKU U pacripee-
JIEHUS] BOJOBO3IYIIHOM CMECH, YCTPOWCTBA IS YOAJCHUS U OTBOJA
neHbl. HantGomee yacto mpuMeHSIOTCST (OJIOTATOPBI C TOPU3OHTANb-
HBIM JIBUXeHHEM Boabl. OHM MOTYT UMETh B TUTAaHE KBAaJPaTHYIO
WA NIPSIMOYTOJIbHYIO hopmy. lnnHa KaMepsl HazHavaeTcs 3—9 M,
mMpuHa — 10 6 M. I'yOouHa cjios Boasl BO (hJjioTaTope MIPUHUMAET-
ca 1,5-2,5 M. IlpaMoyronbHble (hJIOTATOPHI Yallle BCETO OBIBAIOT
BBITSTHYTBI B TUTAHE MO XOAY OBUXEHUS BOAbI (CM. puc. 5.18).

Ins ynydureHUs UCIOJNIb30BaHUSI Bcero oobeMa doraTtopa
B HEKOTOPBIX CJIyYasix YCTaHABJIMBAIOT MPOJOJbHBIC NMePErOPOIKH.
Bo BxomHO#W 4acTu NpPSIMOYTOJbHON (DJIOTALMOHHON KaMephl
CTPYEHAIpPaBJSAIONIYIO MMEPEropoaKy pa3MelraloT Moa YrjioM
60—70 rpag K TOpU30OHTAIU B CTOPOHY ABUXEHUS BOABI. JIHUIIE
¢daoTaunMoHHOM KaMepbl uMeeT ykioH 0,01 x TpybomnpoBoay s
OTIOPOXHEHMUS.

CkopocTb Bxoaa o6pabaTeiBaeMoii BOAbI BO (iioTaTop HE JOIXK-
Ha TIPEBBIIATh CKOPOCTH €€ BhIXOJA M3 KaMephl XJIOTbeoOpa3oBa-
HUS, TIO9TOMY CKODPOCTh ABUXEHUSI 00pabarbiBaeéMON BOABI Hal
CTpyeHanpasisiolleil neperopoakoit HasHavator 0,016—0,02 m/c.
PaBHOMepHOe pacripenesieHHe BOIOBO3AYIIHOM cMecH B 00beMe 00-
pabaTeiBaeMOi1 Bogbl U (POPMHUPOBAHUE MENKUX BO3AYIIHBIX MY-
3bIPbKOB JOCTUTAIOTCSI YCTPOUCTBOM TephOpHMpOBaHHOTO TPyOOMNpo-
BOJA U pa3MEILEeHHOTO MOoJ HUM Ha pacctosiHum 8—10 cM Koxyxa
M3 MaTepuaja, CTOMKOro K KUCJIOpOoIHO# Koppo3uu. Pacnipenenu-
TeJIbHYIO TPYOKY pacrnonaratot Ha pacctossHum 0,25—0,35 M ot nHa
BO BXOJHOM yacTH ¢iotaTopa, B OTCEKEe, 00pa30BaHHOM TOPLIEBOM
CTEHKOM ammapara M cTpyeHarpasisiouleit nmeperopoakoii. Cko-
POCTh BBIXOa BOJOBO3IYIIHONW CMECU U3 OTBEPCTHIH pacTipeaenre-
5 mpuHumatotr 20—25 M/c, nuameTtp otBepcTuit 3—5 MMm. OTBep-
CTUSA CJIEAyeT pacrnoyiaraTb paBHOMEPHO IO HUXHeil oOpa3sylolueit
TPYOBI IMHENHO.
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C6op ¥ OTBOJ OCBETJIEHHOM BOMBI U3 (hioTaTOpa AOIKHBI TTPOU3-
BOAUTBLCS PABHOMEPHO M3 HUXHEH YaCcTH KaMephl C TTOMOIIBIO IO~
BECHOM CTEHKH, HamnpasJsiolleil TOTOK K OTBOMY BOIBI U3 armnapa-
Ta, 160 ¢ MOMOUIBIO OTBOASIIE cUCTEMBI U3 TTep(OPUPOBAHHBIX
Tpy6. CKOpOCTb ABMXEHUS BOIBI IMOJ MOABECHON CTEHKOM WU
B OTBEPCTHSIX BOAoCOOpHOM cucteMsl npuHumator 0,8—1,2 m/c.

TIpu cTPOUTENBCTBE HOBBIX OYMCTHBIX COOPYXKEHUH TIpenoyTe-
HME CIeAyeT OTaaBaTh (HJIOTATOpPaM C TOPU3OHTAIBHBIM IBUXEHUEM
BOJIBI, IPSIMOYTOJILHOI (hOPMBI B TIJIaHE, COBMEIIEHHBIM C KaMepa-
MU XJIOTIbEOOPA30BaHUS C LEJbIO MPEeNOTBPalleHUs pa3pyLIeHUS
XJIOTNTbeB, CPOPMUPOBAHHBIX B MPOLIECCE KOATYISILIMM B3BECH B BOJIE.

O6pa3syloluylocsi Bo (aoTtaTope MNMeHY BJIaXHOCTbIO HE MEHeEe
94 % ynmangioT JTMGO0 KpaTKOBpPEMEHHBIM TTOABEMOM YPOBHS BOIBI
C OTBOJIOM ee uepe3 MOABECHbBIC JIOTKH, PacroyIoKeHHbIE paBHOMED-
HO MO TUTOLIAAX KaMephbl, THOO0 ¢ TTOMOIIBI0 CKPEOKOBBIX MEXaHHM3-
MOB, TIepeMelIaloMnX MeHy K cOOpHBbIM JIoTKaM. JIHuIla JTOTKOB
BBIMOMHSIOT ¢ YKJIOHOM 0,025 B CTOpOHY OTBOJIa TIEHBHI.

DoTallMOHHYIO KaMepy pacCUUTHIBAIOT Ha YAEJIbHYIO HarpysKy
6—8 M3/4 Ha 1 M2 murowaau. TTpogoKUTENBHOCTD MPEOBIBAHUS
Boabl B Kamepe 1o 40 MuH. BeicoTy ioTalilMOHHOM KaMephl U Bpe-
Ms (pioTaliMy HaxodsIT MO pe3yIbTaTaM TEXHOJIOTUYECKUX UCCIENO0-
BaHUI1 Mo ¢popMyie

/T, = (H/H)",

rne T, v T,, — Bpemsa ¢ioTalnu B 1abOPaTOPHOI MOIENTN U B pe-
anpHOM KaMmepe; H, u H, — BbICOTa €10 BOJABI B MOJIEJIU U Kame-
pe; n — rokasartejib CTerneHu, nmpuHumaeMsorii 0,45—0,65 B 3aBucH-
MOCTH OT KayecTBa 00pabaThIBa€MOit BOIBI.

5.9. O6pab6oTka Boabl GUnbTpoBaHMEM

OuibTpoBaHME — OAWH U3 CITOCOOOB OCBETIEHUS BOIBI, IO3BO-
JISIIOLWMA BBIACJUTh M3 HEE HE TOJBKO MUCTIEPTrUPOBAHHBIE, HO
U KOJUIOUJIHBIE TIPUMECH, KOTOPBIE 33I€ePXKUBAIOTCS HA TTIOBEPXHOC-
TH WIU B MEXITOPOBOM INMPOCTPAHCTBE (PUIBTPYIOLIETO MaTepHaa.
DTOT Npoliecc COMPOBOXAAECTCSI 3HAYUTEILHBIMM 3aTpaTaMyu dHep-
MU, 4TO OTPENENSeT MECTO (DUIIBTPOBATIbHBIX COOPYXEHUI B TeX-
HoJioruueckoi cxeme. B GonblIMHCTBE ciyyaeB QUIBTPOBAHUE —
3aKJIIOUMTENIbHBII 3Tar MpU OCBETIIEHUU U 00€CLIBEUMBAHUY TTUTh-
€BOU BOJIBI.

Tlo Buny ¢unsTpylolieit OCHOBBI (DUBTPBI AEAATCS HA mKaHegble
unu cemuyamste (MUKpOPUIBTPHI, OapabaHHBIE CUTA, aKyCTUYECKUE
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GUABTPBI U T. 11.); KAPKACHble UAU HAMbIGHbIE, 3epHUcmble (Tlecya-
HBIE, KEPAM3UTOBBIC U T. 1.). B TEXHOJOTUAX yAYUIIEHUS KauecTBa
BOJIBI PACIIPOCTPAHEHBI (DMJIBTPHI C 3€PHUCTOM 3arpy3Koii, KOTOpbIE
KI1acCUGMUIMPYIOT TI0 CIeNyIOIMM OCHOBHBIM NPU3HAKaM:
® 1o ckKOpocTH (uabTpoBaHus: MemieHHbe (0,1—0,3 M/u),
ckopble (5—12 M/4) u cBepxckopsie (25—100 M/49);
® 10 NaBJIEHWIO, TIO KOTOPHIM OHM paboTaloT: Ge3HAMOPHBIE
(OTKpBITBIE) M HATTOPHBIE;
® 10 HarpaBjJeHUIO (GUILTPYIOLIETO MOTOKA: OOHOTMOTOYHBIE
(OOBIYHBIE CKOPBIE U MEIUIEHHBIE (DWIBTPHI), IBYXITOTOYHbBIE
(dunsTpel AKX u J®P) 1 MHOTOTTIOTOYHEIE;
® 10 YuCIy (PUABTPYIOIIUX CJIOEB: ONHO-, IBYX-, TPEX- U MHO-
TOCJIONHBIE;

® 110 KPYITHOCTH 3epeH (UIbTPYIOIIEr0 MaTepuasia: MeJIKo-,

cpeliHe-, KpYITHO3epPHHUCTEHIE.

Ckopobte puabmper ¢ Tutomanbio 6onee 30 M2 yCTpauBaloT € LIEH-
TpaJIbHBIM KaHAaJIOM, a ITpY MEeHbIIEeH TUIoman — ¢ 60KOBBIM Kap-
MaHoM (puc. 5.19). KoarynupoBaHHast ¥ npoiieaiast mpeaoYyucT-
Ky Boja Tojaetrcs B OOKOBOf KapMaH, a M3 HEro — B KaMepy
dunbTpa. BricoTa cjlost BOOBI HaJ TTOBEPXHOCTHIO 3aTPy3KH JOJIXK-
Ha ObITH He MeHee 2 M. B mpotiecce GUIBTPOBaHHUS BOJA TIPOXOIUT
GunpTpylominit U MoamepXKUBAIOUIUI CJION, a 3aTeM IOCTYyMaeT
B pacTIpeIeIUTENbHYIO CUCTEMY, U3 Hee — B pe3epByap YHUCTOM
BOJIbI.

Ilpu nmpombiBKe GUABTPOB IMTPOMBIBHASI BOJA IOCTYIMAET B pac-
TIpeNeTUTEbHYI0O CUCTEMY U Jajiee B QUIBTPYIONIEH Clloi, KOTO-
pBIif OHa MPOXOOUT CHM3Y BBEpX, pacuiupsas (B3BeIIWBas) €ro.
Hoitnsi 1o BepxHeil KPOMKH XeJJ000B, TPOMBIBHAsI BOJla BMECTE
C BBIMBITBIMU U3 (DUITBTPYIOLLETO MaTepuana 3arpsi3HEHUSIMU Tiepe-
JIMBaeTcs B Xejaoba, a U3 HUX B OOKOBOII KapMaH M OTBOOUTCS
B BOJIOCTOK.

PacueTnyto ckopocTs GmiabTpoBaHus v (6—10 M/4) ¥ TOMIIUHY
cJjiosl ogHoCHoiHOM duneTpyomeit 3arpy3ku 4 (0,7—2,0 M) B cooT-
BETCTBUM C yKa3aHHBIMU paHee CHuIl crnenyer mpuHUMAaTh B 3aBU-
CHMOCTH OT KPYITHOCTH 3€peH 3arpy3KH.

OuabLTPYIOMHiA €10 BHIMTOJHAIOT U3 OTCOPTHPOBAHHOTO MaTepH-
ajia, yalie BCEro pevHoro KBapleBoro rnecka KpymHocTtbio ot 0,5 1o
2,0 MM. MoryT OBITh TPUMEHEHBI U JPYTHE MaTepHUasbl, YIOBIETBO-
psIIoNIMe CAHUTAPHBIM TPeOOBaHUSIM M 00JIafalolINe N0CTATOYHOMN
XMMHYECKON CTOMKOCTBIO M MEXaHMYECKOM MTPOYHOCTHIO (Ipobite-
HBI aHTpPALUT, KEpaM3uT, KepaMuyeckash KpollKa, OpoOJieHbIi
MpaMop, TIOJIMMEPHI U Ap.).
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Puc. 5.19. Ckopbiii OTKpbITHIH HbTP:
1, & — nogaya ¥cxoxHOM 1 OTBOX (bunsTpOBaHHOM BoIbl; 2 — GOKOBOIA Kap-
MaH; 3 — xenoba; 4 — BO3IYyLIHKK, 5, 6 — CclIok dunprpyromei (mecok, Ke-
PaM3NUT) W NopAepXuBaioLieii (rpaBui, uie6eHb) 3arpy3kH; 7 — pacrpeneii-
TEIbHas ApeHaXHas cucreMa; 9, 10 — momaya M OTBOX MHPOMBIBHOI
Bonbl; /] — onopoxHenue dwibTpa

IToanepxuBarompuii cioii (0,45-0,5 M), Ha KOTOPOM JIEXUT hHTh-
TPYIOIINH CJIOM, YKTaAbIBAIOT C LENBIO, YTOGBI MENKU bunsTpy-
IOUIUI MaTepuas He BHIMBIBANICA U3 (PUIIBTPYIOLIETO C/IOS H He VHO-
CHIICS BMeCTe ¢ GuIbTPyeMOil BOIOI Yepe3 oTBepCTHS pacnpenesnm-
TenpHOU cucTembl. IomnepxuBatommit cioif, B cBOI0O oyepensb,
COCTOMT M3 CJIOEB IpaBUsi /TN IEOHS pa3HOM KPYITHOCTH, YBETHYM-
BaloILeicst CBepXy BHM3 OT 2—5 10 20—40 MM. TomumHa Kaxaoro
CJI0A TAKXKe yBEJMYUBAETCst CBepXy BHU3. Henocratkom mommepskn-
BAIOIUX CJTOEB ABJISICTCS BO3MOXHOCTb MX CMEILEHHUS TTPU TIPOMBIB-
K€, 4TO Hapyuraer paboty ¢uibrpa.
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PacnpenenntenbHas WM APEeHAXKHAA CHCTEMA SIBJISIETCS BaXXHBIM
anieMeHTOM ¢bunbTpa. OHa IMoKHA cCOOMpPaTh U OTBOAUTH NMPOdPUIIb-
TPOBaHHYIO Boly 6e3 BhIHOCA 3epeH (UIBTPYIOIIEro MaTepuana,
a TIpH NMMPOMBIBKE — PaBHOMEPHO paclpenesisiTh MPOMBIBHYIO BOIY
o riomany ¢hubTpa. s CKopeix GUIBTPOB MIPUMEHSIOT pacripe-
JIETUTEbHBIE CUCTEMBI OOJIBILIOTO COTIPOTUBJIEHUSI. PABHOMEPHOCTD
pacrpeaesieHUsl MPOMBIBHOM BOJIBI 1O TIIOLIAAN B TaKUX CUCTEMax
JIOCTUTAETCSI BCJEACTBHUE OOJIBIIOTO COMPOTUBIECHUS IBHXEHHUIO
BOJIBI Uepe3 MPOXOAHBIE OTBEPCTHSI.

Hanbonee pacnipoctpaHeHbI TpyOUYaThble pacpeaeTUTeNbHbIE CH-
CTEMBI — YYTYHHBIE, TTOJIMMEPHBIE MJIU CTajbHble TPYOBI C OTBEp-
ctuaMu 10—12 MM, yKiaasiBaeMble MapauleIbHO HAa pacCTOSIHUU
0,25—-0,35 M Apyr OT Apyra Ha HUXHUX CJIOSIX TPaBUS U MPUCOEIU-
HsIEMbIE K KOJuieKTOpYy (TpyOe OonblIOTOo AUaMeTpa) WM KaHaly,
pacIioJIoKEHHOMY B cepelliHe MHUIA (GUIbTpa MapajuleIbHO €ro
IUTMHHOM cTopoHe (cM. puc. 5.19). OTBepctust B Tpybax pacrosara-
JOTCSI BEPTUKAILHO WM B IIAXMAaTHOM TTOpSIAKE CHU3Y TOI YTJIOM
45 rpan k Beptukanad. OOmas miolanb OTBEPCTHI JOJKHA COCTaB-
qaTh 0,25—-0,3 % mromanu duasTpa.

B nocnenHue roasl pa3paboOTaHO MHOTO HOBBIX KOHCTPYKIIMIt
pacripeiIeTUTENbHBIX ycTpoiicTB. M3 HUX HauboJbliee pacnpocTpa-
HEHME TIONYYUJIM UIeNeBbIe M KOJMauYKOBbIE CHUCTEMBI, CUCTEMBI
C IPUMEHEHUEM TOPUCTHIX KEPAMUUYECKUX UJIM OETOHHBIX TUIUT.
BoapIIM TOCTOMHCTBOM 3THX KOHCTPYKLIMI SIBJSIETCSI TO, YTO OHU
JIAIOT BO3MOXHOCTB OTKAa3aThCs OT MOANEPXKUBAIOLINUX CJIOEB, OJ1aro-
Japst 4yeMy YMEHBIIaeTCsl BBICOTA M, CJIEHOBATEbHO, CTOMMOCTD
dunbpTpa; KpoMe TOTO, YCTpaHSIETCS OMAaCHOCTh HEPAaBHOMEPHOTO
pacripeaeseHus BOAbI M3-3a CMELIEHMS TMOAIEPXKUBAIOIINX CIIOEB
TpY TIPOMBIBKE.

Illenesoe pacnpedesumenvroe ycmpolicmeo TIpENCTaBIAET cOOOM
crucreMy TpyO Co LIEASIMU MU JIOXHOE 1iesieBoe gHo. IvupuHa mie-
Jieit monmxHa ObITh Ha 0,1 MM MeHbIEe pa3Mepa caMOil MeJKOH
dpakuum 3arpysku. s TpyOGyaToro mejeBoro ApeHaxa cieayeT
MPUMEHSITh TPYOBI M3 HepXKaBellleit ctaiu Jubo MOJU3TUIICHA.
Ilenu pacrionaratoTcsi paBHOMEPHO MOTEPEK OCH MO MEPUMETPY
TpYOBI He MeHee YeM B 2 psifia Ha pacCTOSIHUM He MeHee 20 MM ApyT
oT gpyra. OGias ruromans meneit cocrapnsger 1,5—2 % mromanu
dunbTpa.

Konnaukosas pacnpedeaumenvnas cucmema MOHTUPYETCSI B Ipe-
HaXHOM (JIOXXHOM) THE WJIM Ha pacnpeneUTeIbHBIX Tpybax u3 pac-
yera 35—50 konmaukoB Ha 1 M? rutomanu ¢uabTpa. BeIMycKaoT
KOJITIAYKU IBYX BUIOB: mieneBblie uiactMaccoBele (BTHU-K) u dap-
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¢oposrie (BTH) nnu nopucteie. CKOpOCTb ABUXEHHUSI BOABI WU
BOJIOBO3IYILIHON CMECH B ILEJISIX KOJIMAYKOB MTPUHUMAIOT HE MEHEE
1,5 M/c. O6as naowmanab NPOXOAHBIX OTBEPCTHUI BCEX KOJIMAYKOB
noikHa coctaBaath 0,8—1,0 % paboueit romany GUIbTpa.

PacripenenuTenbHast CUCTEMA U3 HOpUCMbIX COOPHBIX Kepamuyec-
Kux, noaumepbemoHHbIX unu GemoHHbIX naum, ycTpanBaemasi B BUIC
MPOMEXYTOUYHOTO AHUIA, HE TpeOyeT MOAMEpPXKMBAIOLIETO CIIOS.
KepamMuueckue nmiauThl BeITycKaroTcst pa3MepoM 40 x 40 x 5 wiu
25 x 50 x 5 cMm. Pa3zMeps! 1op B TJIMTax B JIBa C JIUIITHUM pa3a 00Jb-
111e pa3MepOB MYCTOT B (PUIBTPYIOLLEM CIIO€ TIPU CPETHEM AUAMET-
pe 3epeH necka 0,75 MM. [ToaToMy 3arpsisHeHUs, IPOLUEALINE Yepe3
(bUABTpYIOUINIT CJTOM, TIPOXOASIT M Yepe3 MOPUCTHIN ApeHaX, Mpak-
THYECKU He 3arps3Hss ero. [TTUTel U3roTaBJIMBaIOT U3 MOPUCTOTO
6eToHa M MmoJuMepbeToHa COOPHBIMH, pexXe MOHOJMTHBIMU. 3aMe-
HY IJIUT NIPOU3BOIAT Uyepe3 7—8 JeT.

NHTEHCUBHOCTh MPOMBIBKU CKOPBIX (PUIBTPOB MPUHUMAETCS
B 3aBUCHMOCTH OT TPeOYEMOT0 OTHOCUTEILHOTO PACIIMPEHUSI, THIIA
3arpy3kH, TeMrepatypsl Bofsl U coctasnset 12—18 j1/(c - M2). IIpo-
JOJIKUTETBHOCTh TPOMBIBKH 6—10 MUH.

TTonepeyHoe ceyeHMEe NTPOMBIBHOTO Xen06a MOXET ObITh C Tpe-
YTOJIbHBIM JHOM UJIU TOJIYKPYTJIBIM. PaccTosiHMe MexXay Xejioba-
MU (TI0 UX OCAM) MMPUHUMAIOT B nipenenax 1,4—2,2 M. JIHy xenoba
npunaetrcda ykioH 0,01 mo xony aBuxeHust Boabl. COOpPHBIE XKelo-
0a MOXHO M3TrOTaBJMBaTh U3 XeJIe300eTOHA, METaJJIa UJIU CTEKJIO-
TJIaCTHKA.

Bona nmomaercst Ha TIPOMBIBKY CIELIMAIBHBIM TTPOMBIBHBIM Haco-
COM M3 pe3epByapa YMCTOW BOABI MU M3 KaHajia NMpoduiIbTpOBaH-
HOI Boabl. MOXHO MonaBaTh BOAY U CAMOTEKOM M3 CHELHATBHO
YCTaHOBJIEHHOTO Ha TpeOyeMoif BBICOTE TPOMBIBHOrO 6akKa WIHU
npoMbIBHOM GatrHu. O6beM 6aka IoJKeH OBITh paCCUMTAH Ha JIBe
MPOMBIBKHM (FpY MPOMBIBKE OJHOTO (PUIBTPa) WK HA TPU NTPOMBIB-
KU (TIpy OOHOBPEMEHHOI TTPOMBIBKE ABYX (PUIIBLTPOB).

IIpu peareHTHOM YMSATYEHUU BOABI UJIM pEareHTHOM 00e3XeJe3U~
BaHUUW Hapsiny ¢ OOBIYHON MPOMBIBKOH 1I€J1eCO00pa3HO MPUMEHSITD
TIOBEPXHOCTHYIO C 1I€JIbI0 OTMBIBKY 3arpsisHEHUI B BEpXHEM CJIOe
3arpy3ku. Ee MOXHO MpOM3BOAMTH C TTOMOLIBIO JBIPYATHIX HEIO-
JBIDKHBIX WIM BpalllalOIIMXCS TIPOMBIBHBIX TPYO, Yyepe3 KOTOphIE O
HarnopoM 0,3—0,4 MIla nmonaerca Boma. CKOpOCTh B MOABOASIIIIUX
TpyOax 2,5—3 M/c, CKOpOCTb BBIXO/a BOIbl M3 oTBepcTHii 8—10 M/c,
WHTEHCUBHOCTb IPOMBIBKU 3—4 J1/(C - M2).

TeopeTHyecKre OCHOBBI OYMCTKHM BOJABI (DUIBTPOBAHUEM Uepes3
3epPHUCTBIE MaTepUaJIbl pacCCMaTPUBAIUCh MHOTMMHU HCCIIENOBATENA-
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mu. Hanboneiee npusHanue nojyyuia teopus I.M. Munua. Ona
9KCIIEPUMEHTAJIBHO TIOATBEPXIEHA M IOBEeAEHA 10 MTPAKTUYECKOTO
HCTIOJIb30BaHUS.

ITpu dunbTpoBaHMU BOABI Uepe3 CJIOW 3epHUCTOTO Martepuasna
B 3aBHCHUMOCTH OT 3apsia W COOTHOLUEHUS pa3MEpoB TMpUMecei
BOJBI ¥ 3epeH (WILTPYIOLLEH 3arpy3KH MOTYT HaOJl0aaThCs Cely-
jolMe BUABI QUIBTPOBAHUS: 3aiepXaHue TTpUMeceil Ha ITOBEPXHO-
cTy UIBTpYIOLIETO CJI0s (TMJIEHOYHOe (DUIBTPOBAHUE); 3alepKaHHE
npuMeceil B mopax puiabTpylollero ciosi (oobeMHoe PpUIbTpOBa-
HUE); OMHOBPEMEeHHOE 00pa3oBaHMUE TIPUMECSIMU TUIEHKU U UX OT-
JIOXXEHHE B MTOPAxX 3arpy3Ku.

B GOJIBIIMHCTBE CTy4aeB Ha COBpeMEHHBIX (PUIIbTpax MJIeHKa He
o0pa3yeTcs ¥ MpUMeCH BMECTE C BOIOU TTPOHHKAIOT B TOJITY (DUITh-
TPYIOLIETO CJIOS, IIPH 3TOM TITyOMHA TPOHUKHOBEHUS 3arpsisHEHUi
B TOJIILY 3arpy3Ku TeM 6osbliie, 4eM OOJIbIlie CKOPOCTh (DUIBTPOBA-
HMS, KpYTTHee 3epHa (UIBTPYIOLIETO CJI0Si U MEHbLIE pa3Mepsl Ya-
CTHL] B3BECH, U3BJIEKaeMble U3 BOAbl. B oCHOBE 06bEMHOTO (DUIIBT-
POBAHUS JIEKUT MPEIBAPUTETBHOE KOATyJIMPOBAHUE MPUMECEN BOIBI
C LeJbI0 YMEHBIEHUA W JUKBUJALUM MX 3apsina. Tak Kak mpu
OOBIYHBIX 3HaYeHUsX pH HcXOmHOW BOIBI NMOBEPXHOCTh 3€PEH
(wnpTpylONIero MaTepyaia U YaCTUIBI TpUMeceit BOIBI HECYT OTPU-
LIATeJILHBINA 3apsi, B3BECh B IopaX (WJIBTPYIOLIETO CJIOST 3aAePXKU-
BaeTCs IIOXO.

Ha nneHoyHOM (pUABTPOBAHUU OCHOBaHa paboTa MeIJIEHHBIX
GuaBbTPOB. DTO MPOLECC YUCTO MEXAHMYECKOTO U3BJIEYEHUS U3
BOIBI IMCTIEPTUPOBAHHBIX TIPUMECEH.

B TexHosoruu o6paboTKy BOIBI Hapsily CO CKOPbIMU (UIbTpa-
MM IIUPOKO NMPUMEHSIOT KOHTaKTHBIE PUIbTphl (K®D), nByxmoroy-
HBle AByXcJIoiiHBIe GuabTphl (JJ1P) 1 KapKacHO-3aCBIMMTHBIE CKOPBIE
buapTpel. OTO MUABTPHI OONBIION rpsideeMKOCTH. [loa rpsizeeMKo-
CTBIO TOApPa3yMEBaIOT KOJWYECTBO 3arps3HEHUM, 3amep>XaHHbBIX
¢unbTpyIoUIEei 3arpy3koit B TeueHue GriibTpoumnkia (T. €. oT nmpo-
MBIBKM JI0 ITPOMBIBKH), OTHECEHHOE K €IMHMUIIE TUIOIIAnU (pUIbTpO-
BaHUSI,

Koumaxmnuote punempor (puc. 5.20, a), pabota KOTOPBIX OCHOBaHa
Ha KOHTaKTHOM KOaryJIsiLiMK, MIPUMEHSIIOT B TTPSIMOTOYHBIX OTHOCTY-
MEeHYaATBIX CXeMaX OYMCTKM BOABI MPHU €€ MYTHOCTH mo 60 mr/n
u uBetHocTH 10 150 rpan. 3arpyska K®-5 TpexcnoitHasi, BepxHUi
cJI0ii — M3 KepaM3uTa (pasMep YacTuil 3—5 MM), CpenIHHuit — U3 aH-
TpauuTa (pasMep 2—3 MM), HUXKHUI — U3 KBaplLeBOro mecka (pas-
Mep 0,6—1,0 mm). TommmHa kaxmooro cios 0,5 M. McxonHast Bona,
CMeIlIaHHAas ¢ peareHTaMH, IOCTYTIaeT B HaA3arpy304Hoe MPOCTpaH-
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CTBO MO CIELUaJIbHOI nepdopupoBaHHON Tpy6uaToi pacrpeneau-
TEJBLHOM CUCTEME, PACIONIOKEHHON Ha 5—10 ¢M BbIllE TOBEPXHOCTH
3arpy3kM, 4TO NpenoTBpaillaeT obpa3oBaHMe xJjonbeB. CKOpOCTb
¢unprpoBaHus 1o 10 M/4. TIpoMBIBKY OcyluecTBasOT ronayeit 90 %
BOIbI B ronnoH 1 10 % B pacnpeneUTeNbHYIO CUCTEMY.
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Puc. 5.20. Cxema ycrpoiictsa ¢puabrpa K®-5 (a) u D (6):
I — nonmoH; 2 — pacrnpefenuresibHasg CUCTEMA B BUAE JIOXHOrO JHA M3
nopucroro 6etoHa; 3, 4, 5 — ciou GpUIBTPYIOILEN 3arPY3KH COOTBETCTBEH-
HO M3 KBapLeBOro necka, Opo0JieHOro aHTpaluTa U KepaM3UTOBOW
KpOlIKHU; 6, 13 — OTBOA M noaaya NMpOMBIBHOI Boabl; 7 — GOKOBO# Kap-
MaH; & — ypoBeHb BOIbI npu GwibTpoBaHuu;, 9 — xenob; 10 — Bomopac-
npenesuTesibHasi cucreMa U3 nepopupoBaHHbIX Tpy6; /1 — BBOI peareH-
TOB; /2 — nomaya UCXOAHOI Bonkl; 14 — oTBON (punbTparta; 15 — BO3MyuI-
HUK; 16 — nepenycKk 70 % WCXOmHON BOABl Ha (PWIBTPOBAHME CHU3Y
BBepx; 17, 18 — cpenHee M HUXHee OTaENeHUS OBOKOBOro KapMana; 19 —
LiesieBasi NMOJIUATUIIEHOBAA ApeHaXxHad cUcTeMa

Dunrempst D (cM. puc. 5.20, 6) UMeIOT IBa CJIOA HaLApEeHaX-
HOH ¢unpTpyroueit 3arpy3ku. CKopocTh (UIBTPOBAHHUS 10 25 M/4.

B cxeMax TeXHUYECKOro BOIOCHAGXeHHUsI pacIpOCTpaHEHHe T0-
JIyYWJIM KapKacHO-3aChIMMHbIE (UNBTPBI M HATIOPHBIE CBEPXCKOPO-
CTHBIE OcBeTAUTEJbHbIe GUIbTph cucremul I'.H. Huxudoposa.
Kapkacno-3acveinnbie guasmpsr (puc. 5.21) UMeIOT 3arpy3Ky B BUIIE
KapkKaca U3 rpaBUsl WIH LEOHS TOJUINHOM 2 M M 3aCBITIKH U3 TeC-
Ka (KepaM3uTa, aHTpallMTa, ILIJiaka) TOJIMMHOM 1 M, 3ammoJiHg-
Iolllei 4acTh MOPOBOTO MpOCTpaHCTBa. CKOPOCTh (GWIBTPOBAHUS
no 20 M/u. IIpoMbiBKa BomoBo3ayiuHas. Duasmpsl cucmembl
I''H. Hukugoposéa GbUNbTPYIOT BOLy €O CKOpPOCThIO m0 100 M/4.
@uabTp npeacTaBaseT cO60H UMAMHAPUYECKHI KOPITYC C KPYTJIOi
kaMmepolt BHyTpH. [TpocTpaHCTBO MeXIy 3TUMU LMJIMHAPAMHU pa3-
IIeJIEHO BEPTUKAJIbHBIMU TePEropogKaMi Ha BOCEMb OTCEKOB —
$bunpTpoB c recuaHo-rpaBUHOI 3arpy3koii. B pabote HaxonsTcs
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CeMb OTCEKOB, a OJUH — Ha INpoMbiBKe. [IpogonXuTeIbHOCTD
¢unpTpoUMKIIa B KaXIOM OTCEKE HE NMPEBBIIIAET OAHOTO—ABYX Ya-
CcOB. YYUTBIBas, YTO NMIPON3BOIUTEIBHOCTD OUIBTPA JINMUTHUPYET-
cs ero pasMepamMu M Ipu IuameTpe 3 M He npesbimaer 150 m3/y,
I'.H. HukudopoB npeanoxui 6atapeiHblif TUTT CBEPXCKOPOCTHBIX
HanopHBIX (UIBTPOB C aBTOMATUYECKON CHUCTEMOI MPOMBIBKH.
Bce ¢dunbTphl, BXonsiue B 610K, CBSI3aHBI €IMHBIM THIpaBINYEC-
KUM PEXUMOM.

-—»ﬁ

Puc. 5.21. Cxema ycTpoiicTBa KapKacHO-3aCbIHOT0 CKOporo ¢uibTpa:
1, 2 — Bomo- M BO3ayXopacnpenelnTe/IbHble CUCTEMbI; 3 — TecyaHasi 3a-
CHINKa B MEXTPaBUIHOM NPOCTPaHCTBe; 4 — rpaBUIHBINA Kapkac; 5 — TpyoO-
yartas nepdopupoBaHHas CUCTEMa pachpeaeeHUsI UCXOOHOM U cOopa Mpo-
MBIBHO# BOIBI; 6 — Tofaya Bo3myxa; 7 — GOKoBo# KapMaH; 8, 1] — moaa-
4ya MCXOOHOI M OTBOA (PUIBTPOBaHHOI Bombl; 9, 10 — OTBOA W Tomaya

TMIPOMBIBHOW BOJbI

B BOmOMOATOTOBKE TAaKKE TIPUMEHSIIOTCSI HANOPHble CKOpble (punb-
mpet (puc. 5.22). CepuitHO BBHIITyCKAIOTCS HATIOPHBIC BEPTHKAJIBHBIC
¢UIBTPBHI BOCBMHU THITOpa3MepoB (auamMeTpoM oT 1 1o 3,4 M). Brico-
Ta (UIBTPYIOLLEH 3arpy3ku B (pUJIBTpaX BceX pa3MepoB IPHUHSTA
1,2 M. ITogaya ocBeTIEHHO# BOIOBI M OTBOJ ITPOMBIBHOI OCYIIIECTBIISI-
I0TCSI Yepe3 LICHTPAJIbHO PacloNIOKEHHYIO BOPOHKY, OOpalleHHYIO
IIMPOKUM KOHLIOM KBEPXY, MJIM KOJIBLIEBOM ITepdoprpOBaHHBIN TPY-
oornposox. PUabTp HE UMEET MOALEPKUBAIOLINX CJIOEB, a (PUILTPY-
IOIIMI MaTepuajl pacIioiaraeTcsl HEMoCPEACTBEHHO Ha KOJIMayKOBOM
WJIY 1eJIeBOM AapeHaxe. IIpoMbIBKa 3arpy3Ku IpeIyCMOTpeHa BOJO-
BO3MYIIHAsA, I 4ero (puiabTp cHaGXeH CreluHalbHOU pacripeneim-
TEJIBHOI CUCTEMON TSI TTOAaYM BO BPEMSI IIPOMBIBKU CKaTOTO BO3MY-
Xa. DTa pacrnpenenuTeNbHasg CHUCTEMa pacroJaraercsi B (WIbTpy-
oeit 3arpy3ke GwibTpa. 3arpy3ka GpuiabTpa NpoOU3BOIUTCS Yepe3
BEpXHMI1 J1a3. 11 ruapaBIndecKoil BHITPY3KH (DUIBTPYIOLIEH 3arpy3-
KU MPETYCMOTPEH CIeUAIbHBIA Pa3rpy304YHBIN IUTYLIED.
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Puc. 5.22. BeprukajibHblii HANOPHbIA CKOPbiii GUIbTP (a) ¢ KepaM3HTOM
(necyaHoit) 1 (6) MEHONOJMCTHPOJILHONH 3arpy3Koid:

1, 5 — nomaya UCXOmHOI BoAbI U OTBOJ (pUIIbTpaTa; 2 — NMPOOOOTOOPHUKM;
3, 7 — nomaya M OTBOJ MPOMBIBHO# BOABI; 4 — JIIOKU; 6 — cOpoc nmepBoro
dbunwprpaTa U ONMOPOXHEHUE; & — paclpeleUTebHas (IpeHaXHas1) CUCTe-
Ma; 9 — Bo3ayxopacrnpenenauTesibHas cuctema; /0 — GUIbTpyIolas 3arpy3-
ka; 11 — pacripenenutenbHas BOpOHKa; /2 — mopaya Bo3nyxa; 13 — dwiib-
TPYIOLLAs 3arpy3Ka U3 BCIIEHEHHOTO MOJIUCTUPOSA; 14 — ceTyaThie 3JIeMeH-
Tl ApeHaxa, [5 — Tpy6uaras cucremMa cGopa NPOMBIBHON BOIBI



HaubGonpnii nmamMerp HamopHoro (GuibTpa U3 YCIOBUN ya06-
CTBa MEPEBO3KH XKeJe3HOTOPOXHBEIM TPAaHCIIOPTOM TIPUHAT 3,4 M,
¢unbTpyIOLIas MIomank Takoro ¢puabTpa cocrasiser 7,1 m2. ITo-
3TOMY TIPU 3HAYUTEILHOHN TMPOU3BOAUTEIBHOCTH BOJOOYUCTHOMN
CTAHUMU TIPUXOIUTCS TPUHUMATh GOJIbIIOE YUCIO (UIBTPOB
Y apMaTyphbl, B CBA3M C YEM YIOPOXKAETCS CTPOUTEJIBCTBO U YCIIOXK-
HAeTcs aKcrutyarauust GuiabTpoB. Yncio GUABTPOB MOXET OBIThH
COKpalleHO MPUMEPHO B 4 pa3a NMpH YCTAHOBKE TOPHU30HTAJIbHBIX
HaTopHBIX (UIBTPOB, IUIONIAAL (PUIBTPOBAHUSI KOTOPBHIX COCTAB-
asger 28—30 M2, UAM BEPTUKAJIBHBIX ABYX- WJIM TPEXKaMEPHBIX
GUIBTPOB.

Hcnonb3oBaHue GUIBTPOB C IUIABAIOLIEH TTOJMMEPHOI 3arpy3-
koit (PI13) (cM. puc. 5.22, 6) aBnsgeTcss OMHUM U3 TIyTe UHTEHCH-
¢uxkaunu npotiecca GUABTPOBAaHUS MPUPOAHBIX Bod. Kak nmokaszanu
uccienoBaHusi M.I'. XKypOsl, Haubosee NepCneKTUBHBIMU SBJISIOT-
csl TpaHyJibl BCTIEHEHHOTO TMoJucTUposa. [Ipu 3aMeHe TSIXeTbIX
(uUABTPYOLIMX 3arpy30K IJIaBAOIIUMU CYLIECTBEHHO M3MEHSIETCS
TEeXHOJIOTUSI GWILTPOBAHUS BOABI, YBEJIUUUBAIOTCS HOTTYCTUMBIE TTO
CpPaBHEHMIO C KBapleBEIMU (DUIBTPAMHU KOHIIEHTPALUS B3BECHU B UC-
XOIOHOU BOJIE M CKOPOCTh (DUJIBTPOBAHUSI, 3HAYUTEIILHO YITPOLIAeT-
CSs1 OTMBIBKA 3arpy3kH, OTNanaeT HeoOXOAUMOCTb B YCTAHOBKE MpO-
MBIBHBIX HACOCOB U CIMELMATBHBIX €eMKOCTE! ISt MPOMBIBHOIT BOJBI.
YcTaHOBIEHO, YTO TpaHyJIbl MOJUCTUPOJIA 00/1a1al0T 60Jiee BEICOKU -
MM aare3MOHHBIMU U SJIEKTPOKMHETUYECKHUMHU CBOMCTBAMHU T10
CPaBHEHMUIO C 3€PHAMH TE€CKa U UX IPUMEHEHHUE UHTEHCU(DUUUDY-
€T npotecc GUIBTPOBAHUS B LIEJIOM.

Pa3sHOBUIHOCTBIO (DUIBTPOBANILHBIX arlfapaToB SIBJASIIOTCS KOH-
makmHsle oceemaument, paboTaloLye TI0 MPUHIUMY (DUIBTPOBAHUS
BOIbI CHM3Y BBEPX B HArpaBJIeHUM YObIBAIOIIEd KPYMTHOCTH 3€PEH
(unpTpytouieit 3arpy3ku 00JbIION TOMWHUHBI (pUC. 5.23).

ITpu Bonoo6paboTke Ha KOHTAaKTHBIX ocBeTuTensax (KO) koary-
JISTHT BBOASIT B BOJY HETIOCPEICTBEHHO TEpel €€ MOCTyIIeHUeM
B 3arpy3Ky armnapaToB, MPOLECC KOaryJsiiuu NMPOUCXOIUT B €€ TOJI-
me. 3a KOpOTKUIM MPOMEXYTOK BpEMEHU OT MOMEHTA BBEACHUSI KO-
aryJistHta 1o Hauyajia (puUiabTPOBAHMSI B BOJE MOTYT 0Opa3oBaThCs
JIMLIbL MUKPOArperaTsl Koaryaupymlolmx yacTull. JanpHeiias ario-
Mepalus NpuMecei TTPOUCXOAUT HE B CBOOOJHOM 00beME BOIBI,
a Ha 3epHax 3arpy3ku KO; yacTuupl anicopOUpyoTcsi Ha MOBEPXHO-
CTH 3epeH, 00pa3ys OTJOXEHUSI XapaKTepHOW IJIs Tejisl CeTYaToun
CTPYKTYphl. Takoil mpouecc SBASIETCS KOHMakmHol koazyaayueil,
4YTO O0OYCJIOBIMBAETCS KOHTAKTOM BOJbI, COIEpPXalled KoaryJampo-
BaHHBIE TIPUMECH, C TTOBEPXHOCTBIO 3€PEH KOHTAKTHOM MaCCHI.
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Puc. 5.23. Konrakrabie ocsermmreau KO-1 (a) u KO-3 (6):
1, 7 — nomaya UCXOHHON U NMPOMBIBHOM BOABI M OTBOA (puibTpara; 2, 8§ —
HUXHEE M BEpXHEe OTHEJNIeHUsl LeHTpalbHOro KaHana, 3 — nepgopupo-
BaHHasl pacripelc/iuTeNbHasi CUCTeMa C 3alIMTHBIMM KO3bIpbKaMu; 4 —
dbunbrpyroiias 3arpyska; 5 — Boaoc6opHble Xen06a; 6 — OTBOI NPOMBIB-
HOM BoAbl; 9 — BO3AYWIHKK; /0 — mopaya npoMbIBHOI Boasl, 11 — noxa-
4ya BO3[yxa Npu NMpoMbiBKe; 12, 13 — BO30yX0- U BOAOpACIpeNeIUTENbHAS
CUCTEMBI; [4 — CTpyeHanpaBisIOUIMIA BHINYCK; 15 — neckoynaBiuBaloLnii
xenob; 16 — GoKoBoI KapMaH

Kaxk nokaszanu vccnenoBaHus ¥ pakTHKa, MPOLIECC KOHTAKTHOM
KOAaryJsiiMyi UAET ¢ GOoJblIei MOJTHOTOM U BO MHOTO pa3 OwICcTpee,
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YyeM KOHBEKTUBHOI Koarynsiiuu B oObeMe; Jo3a KoaryJsiHTa, Kak
MpaBUJIO, MEHbILIE, YEM [103a, HEOOXOAUMAsT ST KOaryJlupoBaHUs
npuMeceil B cB060AHOM obbeMe. [IJist mpoTeKkaHUsl nmpoliecca KOH-
TaKTHOM KOaryJasiuMyM HeoO6XoauMO BBECTU B BOAY TaKYIO 103y KOa-
TYJISIHTA, TIPU KOTOPOI YacCTHIILI NMPUMECEIl TepSIOT CBOIO arpera-
TUBHYIO YCTOMYMBOCTb U TIPUJIMTMAIOT K MOBEPXHOCTHU 3€PEH KOH-
TakTHO#M Macchl. Takue n03bl OOBIYHO HEZOCTATOYHBI JUISI TOTO,
yToOBl 00€CTeYruTh OBLICTpOE XJIOMbeOoOpa3zoBaHUE B CBOOOAHOM
00beMe C MOJYUYEHUEM TSIXKENbIX, XOPOLIO AeKAHTUPYIOUIMUX XJIOMb-
eB. KpoMe Toro, npy KOHTaKTHOU KOaryjsilii¥ Ha MpoLecc MouTH
He BIMSIOT TeMIlepaTypa BOIbl MU €€ aHMOHHBIM COCTaB, HaJlU4ue
rpyboavcrnepcHbIX B3Becei U ee 1enoyHocTh. OTnanaer Heobxonu-
MOCTb B NepeMellIMBaHUU BOABI ISt oOecTieueHUsl TIpOTeKaHUS Op-
TOKHHETHYEeCKOM (a3bl KoaryaupoBaHUst mpumeceit. OnHako ObICT-
pOTa ¥ paBHOMEPHOCTh pacrpeacaeHUs KoaryasiHTa B obpabartbiBa-
€MOi1 BOJie UMEIOT PELLAIOLIEE 3HAYEHHUE.

Bbnarogapst 3ToMy B yClIOBUSIX 0OpaOOTKM MaTOMYTHBIX LIBETHBIX
Box KO BechbMa ynayHO 3aMEHSIIOT OOBIYHYIO JIBYXCTYIMEHYATYIO
OYMCTKY BOABI, 0OecrieynBasi BHICOKMI 3¢ (eKT OCBETJICHHUS U 0bec-
LIBEYMBAHUS MPU OAHOBPEMEHHOM CHUXEHUU CTOMMOCTH CTPOM-
TEJIbCTBA U JKCIUTyaTallMU OYMCTHBIX coopyxeHuid. Ha Bogoouucr-
HbIX KoMruiekcax ¢ KO HeoOxoaumo npeaycMaTpuBaTh 6apabaHHbIE
CHUTA WIM MUKPOGDWIBTPBI, @ TAKXKE BEPTUKAJIbHBIN CMECUTENb IS
BO3IYXOOTAEAEHUSI U CMELIEHUS] peareHTOB ¢ Boaoi. MUKpoGhUIIb-
Tphl M OapabaHHBIE CUTA pacrojiaraloT OObIYHO Hal CMECHUTEIEM
WJIM BXOAHOU KaMepoil.

ITpu McnoNnb30BaHWM KOHTAKTHBIX OCBETJUTE/ICH OCHOBHAST Mac-
ca mpuMecei BOObI 3aA€PXKMUBAETCS B HUXHUX KPYITHO3EPHUCTBIX
CJI0SIX, XapaKTEePU3YIOLIUXCS OOJIbIION IPsiI3eeMKOCThIO, YTO YMEHb-
waeT TeMIT IpUpocTa rnorepu Hanopa. CHUXEHHWE TeMIIa NMpUpocTa
MOTepU Hamopa M yBEJIMYEHUE TPONOJKUTEIbHOCTU 3aLIUTHOTO
NEMCTBUS 3arpy3KH BCACACTBUE OObLIONA BHICOTHI CJIOST TTO3BOJISIIOT
ouniats Ha KO Boay ¢ comepXaHueM B3BeCU, 3HAYMTEILHO MPEBbI-
WAUKUM OOBIYHO JOMYCTUMOE ISt CKOPBIX (puibTpoB. CKOpbIE
(uabTpbl MOryT paboTaTh HOPMaJIbHO, €CJM COAECPXaHUE B3BECH
B IOCTyMawuiei Ha HUX Boae cocrtapisieT 5S—15 mMr/a. KoHTakTHbIE
K€ OCBETJMTENN paboTaloT HOPMAJIbLHO IIpU COAEPXAaHUU B3BECU
B oyuiaemMoit Boae 10 120 mr/n u ee usetHoctu 120 rpan.

PacnipenennTtebHass CUCTEMa KOHTAKTHOTO OCBETJIMTENST Tpybua-
Tast, 60JbLIOTO COMPOTUBJICHUSI, C TIOJIEPKUBAIOLIMMU CIIOSIMU WK
0e3 HUX.
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KoHTaKTHBIE OCBET/IUTENIM PEKOMEHIYETCSI MCITOIb30BaTh 6€3 Mo~
JIEPXUBAIOLINX CJIOEB MPH MPOMBIBKE BOAOW M C MOANEPXKUBAIOLIMMU
CJIOSIMHU TIPU BOJOBO3AYUIHON MPOMBIBKE. Pa3paboTaHbl TpU MOJENU
KO. Ocsetnutens KO-1 (puc. 5.23, a) npeacrasnsier coboit pe3epBy-
ap, 3aTOJIHEHHBIH 3arpy3Koit U3 recka v rpaBusl. [lecok He HomKeH
conepxartb ¢ppakuuu KpyrmHee 2 MM 1 Menbue 0,7 MMm. CpeTHUM 11~
ameTp riecka 0,9—1 mm, d, , = 1—1,3 MM, TOJIIIMHA CJIOS TIECKA OKO-
Jio 2 M. I'paBUiiHbIE CJIOM pacTionaraloT MoJ MecYaHoU 3arpy3Koil Ha
JIHEe KOHTAKTHOTO OCBETIMTENSA, OHU UMEIOT 00LIyIo TommuHy 0,6—
0,8 M. PekoMeHmyemast BRICOTA M KPYITHOCTh MECYAHBIX ¥ IPaBUIHBIX
cnoes npuBeneHsl B CHull 2.04.02-84". PacyeTHy10 CKOPOCTEL (DUITb-
tpoBaHus mnst KO-1 npuuumalor 4,0—5,5 M/4. Ouniaemyio Boay
TpeaBapUTETbHO CMEIUHBAIOT ¢ KOATyJITHTOM U BBOISIT B 3arpy3Ky C
TMIOMOMIBIO pacrnpeaeUTeNIbHON CUCTEMBI U3 IBIpYATBIX TPYO, YJIO0-
JXKEHHBIX Ha JHE B cj0€ Menkoro rpaBusi (2—10 Mm). Pacnpenenn-
TeJIbHasi CUCTEMA CJIYXWUT U JIJI TI0Ja4Yu MPOMBIBHOM Boabl. Ee mpo-
MBIBKY C MHTEHCHBHOCTBIO 15—18 51/cM2 B TeueHne 7—8 MUH TIPOU3-
BOIAT TaK Xe€, KaKk U OOBIYHBIX CKOpbIX (uibTpoB. OCBETICHHAA
BOJa, KaK U IPOMBIBHAs!, OTBOAMUTCS C TTOMOLIBIO XeJI000B, pacroso-
XEHHBIX Hal TTECKOM.

B 6GesrpaBuiineix KO-1, mpoMbIiBaeMBIX BOJO#, YCTpanBaloT 0€3-
rpaBUIHYIO TPYOUYaTyIO pacTipeieIUTEbHYIO CUCTEMY C IMPUBapEeH-
HBIMM BIIOJIb ObIpYATHIX TpyO GOKOBBIMU IITOPKAMU, MEXIY KOTO-
PBEIMM TIPUBAapUBalOT MOMepevyHble TMEPErOpoaKU, pasmensiolime
noaTpybHoe nmpocTpaHCcTBo Ha siueiiku. KO-3 (puc. 5.23, 6) ¢ nox-
JNEPXKHUBAIOIIMMU CJIIOSIMU U BOJOBO3AYIIHOW NMPOMBIBKOH HMMEET
TpyOYaTble pacnpeesNTeIbHble CUCTEMBI TSI TIOAa4YH BOIBI M BO3-
JlyXa U CUCTEMY TOPU3OHTAIILHOTO OTBOAA MTPOMBIBHOI BOIHI.

PaGora mednennoix guasmpoe (M®P) ocHoBaHa Ha MPUHLIMITE
TUIEHOYHOTO (UIBTPOBaHMs. B Havae GUIBTPOLIMKIIA HA TTOBEPX-
HOCTH (PUJIBTPYIOLLETO CJIOST 00pa3yeTcst U3 3alepXXaHHbBIX IIpUMeceit
BoAbl (pUABTPYIOLIAS MJIEHKA, TPOHUIIaeMast VIS BOALl M HEMTPOHU-
uaemast ISl €€ IUCIeprMpoBaHHbIX 3arpsisHeHUit. B oOpa3oBaBieii-
csl IUNIEHKE MHTEHCHBHO pa3BUBAIOTCS pa3WyHble 6akTepuu. O6pa-
OaTpiBacMasi Boaa NMpoQUILTPOBBIBAETCH YEPE3 TUIEHKY, TPH 3TOM
U3 Hee U3BJICKAIOTCS B3BElIEHHBIE Y YACTUYHO KOJIJIOUAHBIE 3arpsi3-
HeHMS U 10 99,9 % Gakrepwii, T. €. IpoLIECC YUCTO MEXAHUYECKHUIA.
OTUM IOCTUTAETCA BBICOKasl CTENEHb OCBETIEHUS U 06e33apaxnBa-
HMST BOBL.

MemneHHblit GUILTp (puc. 5.24) — OTKPHITHIN pe3epByap, Ha
JIHE KOTOPOTO HaXOOMUTCS npeHax (M3 AbIpYaThiX TpyO, KUpIUYEH,
GETOHHBIX TUTMTOK, YJIOXEHHBIX ¢ TIpo3opaMu). Hax npeHaxeM pa3-

224



MCIICH MOANEPXKMBAIOLINI CITOH TOMUMHOI 350 MM M3 rpaBUsl, Uiu
TranbkKu, MIM WEGHS! KPYMHOCTbIO 2—40 MM, a Hajl MOAxepXKHBa-
IOIIAM CJIOEM PaCTOJIOXEH GUIBTPYIOLIMIA CI0i1 TOMIUHOM 850 MM
13 XOpOLIO MPOMBITOTO ecka KpynmHocTobio 0,3—2 mM. Cioit Bogbl
Hal (GUIBTPYIOLEN 3arpy3Koil COCTaBJsieT 1,2—1,5 M. CkopocTts
¢unbrpoBanus 0,1-0,3 m/y.

R A
[

- =

Puc. 5.24. Cxema mennennoro ¢unprpa:
I — Tpyba anst nogauM MCXOMHOI BOIBL; 2 — OCBETIIMTE/IbHAS MjaeHkKa; 3 —
GunbTpylowmas 3arpyska; 4 — MOPHCTbIN GETOHHDIIT JIpeHax; 5 — MoamoH;
6 — TMOPaBINUYECKHUit PBIXIUTENDb, 7 — Mogaya MPOMBIBHOW BOABI K pPbIX-
JIMTENO; 8, 9 — 0TBOA (DUIBTPOBAHHOMN U NMPOMBIBHOM Bonbl; /0 — GOKO-
BbI€ KapMaHbl GuibTpa; /1 — BonoHeNnpoHuuaeMas creHa; A u 5 — YpOB-
HU BOABI COOTBETCTBEHHO MPU (QUJIBTPOBAHUM U NIPOMBIBKE

IIneHka cospesaer B Teyenue 1-2 cyr. DuUNbTPOLUKI MOXET
mocturathk 1-2 Mecaues. PereHepauns bunbsTpoB ocyuiecTBaseTCS
CO CHSITUEM BEPXHETO cJiost mecka (1—2 cM) npu HeGOABLIOH MYT-
HoctH (M < 50 mr/n) wiau Gosiee coBepIUIEHHBIM CIIOCOBOM C HC-
NIOJIb30BAHUEM THAPABIUYECKOTO PBIXJIEHUs (DUIBTPYIOLIEH 3a-
TPY3KHM U CMbIBa 3arpsI3HEHHIA B CTOK (NpH GoJiee BHICOKOI MYTHO-
ctu M <700 mr/n).

Henocratkamu M@ aBnsioTest UX 3HaYUTETbHAS CTpOUTEbHAS
CTOMMOCTD M GoJibllasi 3aHMMaeMast TTOLIa/Ib, YTO TaBHBIM 06pa-
30OM M CIIYXMT NPUYMHON OTKa3a OT MPUMEHEHUS UX Ha KPYITHBIX
BOZIOOYMCTHBIX KoMrutekcax. ITpocroTa skcrutyataunm o6ycioBnu-
BACT 11eJIECO00PA3HOCTD UX UCTIONB30BAHMS TIPH HEGONBILON MpoU3-
BOAUTENIBHOCTH.

5.10. O6e33apaxuBaHue BoAabl

Ha 3akmoyurensHom 3Tane OYUCTKHU BOMBI UTS XO3SIWCTBEHHO-
INUTBEBBIX HYXI ITPOU3BOIUTCS €€ o6e33apa>KHBaHne, TakK Kak Mnpu
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OCBETJIEHUU M 00eCLIBEYMBAaHUU TIPUPOTHON BOIBI B HEH €1lle OCcTa-
forcsa 5—10 % Gakrepuii, cpely KOTOPBIX MOTYT 0Ka3aThCsl U MaTo-
reHHble GakTepuu M BUPYCHL. Mcrmonb30BaHUE MOA3EMHOI BOJIBI
B OOJIBLIIMHCTBE CJIyyaeB BO3MOXHO 0e3 obe33apaxkuBaHus. B tex-
HOJIOTMY BOJOMOATOTOBKH M3BECTEH PsII METONOB 06e33apaknBa-
HUS: mepmudeckuil, xumuteckuil, onueoduramus (C MOMOLLbIO Garo-
POIHBIX METAJJIOB), u3duueckuii (C TTOMOILBIO YIbTPAa3BYyKa, paauo-
aKTUBHOTO H3JIydeHUs, yabTpadHOJIeTOBBIX Jydeil). Haubonee
LIMPOKO UCITOJB3YETCS XUMHYECKHIT CToco0, MpeaycMaTpUBaOLIn i
MPUMEHEHWE CHJIBHBIX OKMCJIUTENICH: XJ0pa U ero NMpou3BOIHBIX,
030Ha, NepeK1CcH BOIOpOaa, MarpaHleBOKMCIIOTO Kaaus, TUIIOXJI0-
pUTa HaTpUS M KaiblMsA. Ha mpakTUKe MPearoyUTaloT UCIOJIb30-
BaThb XJIOP, XJIOPHYIO U3BECTb, TUITOXJIOPUT HATPHSI, O30H.

Bribop MeTonma 3aBMCHUT OT pacxoda U KayecTBa 00pabaTbIBaeMOM
BOJIbI, 3(P(PeKTUBHOCTHU €€ OYUCTKH, YCIOBUI MOCTABKU U XpaHEHUS
peareHTOB, BOBMOXHOCTH aBTOMAaTHU3aLlMM U MEXaHU3alUU TPYyHO-
€MKHX paboT.

Xnopupoearue BOIbI SIBJISIETCSI HAIEXXHBIM CAHUTAPHO-TUTUEHU -
YEeCKUM TpUEeMOM TIpeIOTBpallleH|sT PacTpOCTPaHEeHHUS SMUIEMHUIA,
TaK KaK OOJBIIMHCTBO MATOTeHHBIX 6akTepuit (6alMIbBl GPIONIHO-
ro tTuda, TyOepKyne3a U AM3eHTEpUH, BUOPUOHBI XOJIEPHI, BUPYCHI
TMOJIMOMMEIUTA U dHLedaINTa U Ap.) BeCbMa HECTONKHU IO OTHO-
meHuo K xnopy. Criopoo6pasyooiux 6aKTepuit XJIop He YHUYTO-
3KAET, YTO SIBJISIETCS] ONHUM W3 HEIOCTAaTKOB 3TOr0 MeToaa 06e33a-
paXuBaHUS.

o3y akKTUBHOrO Xjopa JJisi 00e33apaXBaHUs YCTaHABJIWBAIOT
Ha OCHOBAaHWU JaHHBIX TEXHOJIOTMYECKUX U3bICKaHUi. I1pn ux ot-
CYTCTBUHU ISl TIpEABAPUTEILHBIX PACUETOB 103y MPUHUMAIOT IJIS
TMOBEPXHOCTHBIX BOI TMocjie GUAbTpOBaHUST 2—3 Mr/J, IUIST TOA3EM-
HbeIXx — 0,7—1,0 Mr/m.

Xnopconepxalive peareHTbl BBOAAT B TPyOOINpoBOA (WIBTPO-
BaHHOM BOJBI, a VIS MOA3EMHBIX BOI, HE TPeOYyIOUINX OYUCTKU, —
nepen pe3epByapaMu YKCTOIt Bonbl. KOHLIEHTpALIMS OCTaTOYHOTO
cBOOOIHOro xJiopa B Bole, 3abupaeMoil U3 pe3epByapa YHMCTOM
BOJbI, NOJKHA OBITh B npenesnax 0,3—0,5 Mr/j, a ¢cBSI3aHHOTO XJIO-
pa — 0,8—1,2 Mr/n npu MUHUMAJIBHOU TIPOJOIXKUTETEHOCTH KOH-
TakTa coorBeTcTBeHHO 30 ¥ 60 MuH. 151 KaueCTBEHHOTO XJIOPUPO-
BaHMS HEOOXOIMMO TaKXKe XOpolllee NMepeMelInBaHue.

XJ1OpuUpoOBaHKUE BOAbI OCYLIECTBISIOT XUAKUM (ra3o00pa3HbIM)
xsiopoM. Ha BoOOYHCTHBIX KOMIUIEKCaxX ¢ pacxomom a0 3000 m3/cyr
JIOTTYCKaeTCsl IPUMEHEHHUE XJIOPHOM U3BECTH.
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I1pu TUTIOCOBBIX TeMIIepaTypax U aTMOC(hEpPHOM IaBJIEHUU XJIOP
TIpEACTaBJIsIeT COOOM Tra3 3eJIeHOBATO-XEJITOTO 1LBETA C YAYHIJTUBBIM
3aMaxoM Y TUIOTHOCTBIO, 3HAYMTENIBHO GOJIbLIEH, YeM TUTOTHOCTD BO3-
nayxa. [1py MOBBILIEHUH TABJIEHUS XJIOP MEPEXOAUT B JKUAKOE COCTO-
sIHUEe, B TAKOM BUIIE €ro NEPEBO3SAT U XPAHAT B CIIELMATBHBIX CTaJlb-
HbIX eMKocTsX (npu aasnenuun 0,6—1,0 MITa). Xmop nocrasisieTcst
B 6aJJTOHAaX IBYX TMUITOB BMeCTUMOCTBIO 110 25—30 kr 1 100 KT XX1aKo-
ro xnopa. Ha KpymnHble BOTOOYUCTHBIE KOMIUIEKCHI MPOU3BOAMTEb-
HoCThIO Gosiee 100 ThIC. M3/CYT XJTOp IOCTABASAIOT OOLIUHO B XeEJe3-
HOIOOPOXKHBIX IIMCTEPHAX BMECTUMOCTBIO 10 48 T XHIKOTO XJIOpa,
a XpaHAT ero B 60YKax, KOTOphIie B 3aBUCHMOCTH OT pa3MepoOB BMe-
matot ot 700 mo 3000 Kr xuakoro xyiopa. XJIOpHOE XO3IHCTBO HOJI-
XKHO obecrneynBaTh MpHeM, XpaHeHHWe, UCTIapeHHe XUIKOro XJjopa,
JIO3WPOBaHHUE Ta3000pa3HOTO XJIOPA C MOJYYEeHHUEM XJIOPHOI BOIBI.

XJIOpHOE XO3STCTBO PacmoJiaraloT B OTAEIBbHOM TTIOMEIIEHUH, TOe
COJIOKMPOBAHBI PACXOMHBIN CKJIAd XJiopa, UCIIapUTeSIbHAsL U XJIOPAO-
3aTopHast. PacXomHbIit CKJlam XJiopa MOXHO pa3MelllaTh B OTOETbHBIX
3MaHUSAX WIM BIJIOTHYIO K XJIOPaTOPHOM, OTHENsASI €ro IJIyXol cre-
Hoit 6e3 poeMoB.

I'vaponus xnopa NPOUCXOIUT IO pEAKLIMU

Cl, + H,0-HCI + HOCI.

XJ10pHOBaTUCTas KUCIOTA TUCCOLMUPYET ¢ 0Opa3oBaHUEM TH-
noxyoputHoro noHa (OCI~), nmpu 3TOM OKCUIMpYIOIlee BO3meii-
CTBME Ha MUKPOOPTAHU3MBbI OKa3bIBAIOT KaK CaMa XJIOPHOBATHCTAast
KHCJIOTa, TaK M TJIaBHBIM 00pa3oM TMMOXJIOPUTHBIN UOH. CTeneHb
JHUCCOUMALIMU XJIOPHOBATUCTOM KUCIIOTHI 3aBUCHUT OT pH:

pH 4 5 6 7 8 9 10 11

OCl- 0,05 0,5 2,5 21,0 750 97,0 99,5 99,9

HOCI 99,95 99,5 97,5 79,0 25,0 3,0 0,5 0,1

ITpu ucroNb30BaHUU BMECTO XJIOPA XJIOPHOM MU3BECTH MPOTEKA-
eT peakius

2CaOCl, + 2H,0¢CaCl, + Ca (OH) , + 2HOCI.

I 03a BBOIMMOTO XJIOpA IOIKHA OBITh OOJIbIlIE BETUYMHBI XJIOPO-
TOTJIOIIAEMOCTH Ha BEJUYMHY OCTATOYHOTO XJIOpa, NMPUCYTCTBUE
KOTOPOTO SBJISIETCS TapaHTHEil TOTO, YTO OKCHUIauus OakTepuil
M OpraHWYEeCKUX BELIECTB B BOJIE NMPAKTUUECKU 3aBEpLIEHA.

Ha npakTtuke B 3aBUCUMOCTH OT KayecTBa UCXONHOI BOABI Ieja-
IOT TIpeIBapuUTE/IbHOE XJIOPUPOBAaHUE, BBOMIS XJIOP TEpea CMECUTeE-
JISIMU 10301 ~5 MT/J1, UTO CMOCOOCTBYET OKCUAALIMU OPraHUUYEeCKUX
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3aLIUTHBIX KOJUIOUAOB, TIPETATCTBYIOIIMX KOATYJISILIMHU, a TaKXe TIy-
MHWHOBBIX BELIECTB, 00YCIOBIUBAIOIINX LIBETHOCTh. [IpH 3TOM yiyy-
11aeTCSI CAHUTAPHOE COCTOSTHUE OYUCTHBIX COOPYKEHUIA, CHUXKAET-
csl oOLIMiA pacxon xJjiopa.

Hnsa obecrnieueHus1 6onee MJIUTEIbHOTO OaKTEPULIUIAHOTO AEii-
CTBUS XJIOPA Y MPENOTBPAIICHUS TOSBJICHUS B BOAE XJ10pGhEHOIb-
HBIX 3aT1aXOB U MMPUBKYCOB TIPUMEHSIIOT MPeABapUTEbHYI0O aMMOHM -
3al11o, T. €. BBOASIT aMMHaK B BOIY paHblile xjiopa. [1pu 3ToM 06-
pa3yloTcsi MOHOXJIOPAMUHBI:

HCIO + NH;&NH,CI + H,0,
KOTOpbI€, TUAPOJINU3YSCh, 0OPa3yIOT TUTIOXJIOPUTHBIN MOH:
NH,CI + H,0-»NH,* + OCI-.

I'maponus xJIopaMUHOB TIPOTEKAET MEIJIEHHO, U ITUTETbHOCTD
GaKTepULIMAHOTO ACCTBUS YBEJTUUUBAETCS, XOTS OKUCIISIONIAs CIO-
COOHOCTb XJIODAMWHOB HMXE, YeM XJIopa.

AMMMaK XpaHsT Ha pacXoIHOM CKJIane B OaJJIOHaX MJIM KOHTEMH-
Hepax. BBog aMMuaka npousBoasit B ¢GUIbTpaT, IPH HAJIMIUU de-
HOJIOB — 3a 2—3 MHUH J0 BBOJA XJIopa.

st BBola B BOLY XJIOpa, aMMHMaKa U CEpHUCTOTO rasa (mpu ne-
XJIODMPOBAHWU) TMIPUMEHSIOT BaKYYMHBIE€ I'a30103aTOPHI CUCTEMBI
JIOHHUU-100 (puc. 5.25) u cucremsl JI.A. Kynsckoro. M3 ucxon-
HBIX OAIJIOHOB XUAKHUI XJIOp TMEepeTeKaeT B MPOMEXYTOUHBIN Oa-
JIOH, TI€ MPOUCXOIUT ero UcrapeHue U OTHAeJIeHHe 3arpsI3HEeHUH.
Hasnee ra3000pa3HbIil XJIOP IMTPOXOIUT Yepe3 DHIIBTP CO CTEKIIOBATOM
Y 3aTeM yepe3 MMOHMWXAlomuil naBneHue penykrop. CreneHb MOHU-
>KE€HUS NaBiieHUs (pUKcUpyeTcs IByMsI MAaHOMETpPaMM, YCTAHOBIIEH-
HBIMHU 10 ¥ MOCJe peayKIMOHHOTo Kiamana. C moMouiksio nradpar-
MBI CO3aeTcs Mepernan JaBJAeHUSI, KOTOPBINA CIYXUT UMITYJIbCOM
IUTsE paGOThl U3MEPUTENST pacxolia Xjopa. 3aTeM XJIOp MOCTYIaeT
B CMECHUTEJIb, CMEIIMBAETCS C BOJIOIMPOBOAHOI BOmOIl, 0Opa3ys
XJIOPHYIO BOZy, KOTOpast MOJICachiBaeTCs XKEKTOPOM U TaKUM obpa-
30M J03UpyeTcsl B 00pabaTbiBaeMylo BOAY.

C OHOTO CTaHAAPTHOTO OAJUTOHA MPY KOMHATHOM TeMIlepaTtype
MOXHO TogydyuTh He 6osee 0,5—0,7 xr xyoprasa. s yBeJu4eHUs
cheMa XJIopa MPUOEraroT K CrielHaIbHOMY 000rpeBy OaIJIOHOB TeTl-
JIoit BOIO¥ WUJIM TTOMOTPETHIM Bo3myxoM npH teMmnepatype 10—30 °C.

HexjopupoBaHWE BOIBI, T. €. yoaJeHHEe NPU HEOOXOMMMOCTHU
MU306BITKA OCTATOUHOTO XJIOpa, MOXHO OCYIIECTBJSITh MIPU HEOOJb-
LIOM U30BITKE — a3pUPOBAHUEM, ITPU OOJIBIIOM — XUMUYECKUMU
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MeTonaMu (00paboTka BOOHI TMITOCYILMUTOM UU CYAb(PUTOM Ha-
TpUS, aMMHaKoM), GWIbTpallueid yepe3 aKTUBUPOBAHHBIN win
cyab(hOyTob.

-

Puc. 5.25. Xaoparop TIOHUN-100:
] — NPOMeXYTOYHBIil BAWIOH ¢ XJIOpoM; 2 — (GUITBTP CO CTEKITOBATOM; J —
PeNYKUMOHHBIH KanaH Ul CHUXEHUS JaBJieHNst XJIoprasa; 4 -— MaHOMeT-
pHI; 5 — poTaMmeTp; 6 — mu3MepuTeNbHas auadparma; 7 — CMecuTenb; § —
rojaya BOIOTIPOBOJHOM BOAbI, 9 — C/IMB B KaHaM3auuio; /0 — 3XeEKTop,
cO34aloUIMii paspsikeHue B xyopatope; /1 — OTBOI XJIOPHOH BOIbI

Ilpu xJT0pUPOBAHUU BOIBI B pe3ysbTaTe B3aMMOAENHCTBUS XJIO-
pa ¢ OpraHMYeCKMMU BellleCTBAaMU 00pa3ylOTCsl KAaHLICPOTCHHBIC
neryuue xjopopraunyeckue coenuHeHust (JIXC), B ocHOBHOM OT-
Hocsimuecss K rpynme TtpuraioreHMetaHoB (TI'M). OcHoBHEIE
koHueHTpauuu JIXC o6pasyioTcs IpyA BBEACHWH IEPBUYHOTO XJO-
pa B HeounueHHyIo Boay. [Ipouecc o6pasoBaHus JIXC croxHbIH
U NIPOJOJIKUTENbHBIM BO BPEMEHHU, CYLIECTBEHHOC BJIMSHUE Ha
HEero OKa3bIBalOT colepXaHue B o6pabaThIBacMON BOJIE OpPraHM-
YeCKMUX NpUMeceit, BpeMs KOHTAKTa BOABL C XJIOPOM, 103a rocjie-
nHero v pH Boasl. IXC He 3amepXHBaOTCA B COOPYXEHHUAX Tpa-
MUIIMOHHOTO THUIA, MAKCUMAJIbHOE UX KOJUYECTBO HabiogaeTcs
B pe3epByapax YUCTONU BOXBI.
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M3BecTHBI IBa HaMpaBJIeHUS YMeHblIeHus coaepxaHus JIXC
B MATHEBOM BoJE: MpeaoTBpallleHe UX HOPMUPOBAHUS TIPU BOJO-
MOArOTOBKE M M3BJICYECHUE HA 3aKITIOUYUTENIBHBIX 3Tanax oopaboTKu
Bonbl. Korma JIXC nipuCyTCTBYIOT B UCXOIHOM BOIE, CJIEIYET MPU-
MEHSATh METOIBI UX yaajieHUus, 1pu oTcyTcTBUU JIXC B ucxomHoO#
BOJIe — METOMBI, MPeAOTBpallalolINe UX 0Opa3oBaHUE B IMpoliecce
BOJIOTTIOJITOTOBKH.

B mepBOM ciiyyae NMPUMEHSTIOTCS a3palvst U cOpOLUsST HA aKTUB-
HBIX YyIIsX. Bo BTOpOM ciiydae craparoTcs NMpeaoTBPaTUTh 3arpsi3He-
HUE BOJOUCTOYHUKOB U BO3MOXHOoe obpazoBanue JIXC u xmopo-
¢opmMa B nipoiiecce BogoodbpaboTKH.

Bony MoxHO 00e33apaknBaTh U C MTOMOILbIO THIIOXJIOPUTA Ha-
TpUS, TIOJYYaeMOTO 3IEKTPOJIUTAUECKUM CTOCOOOM (B 3JIEKTPOJIU -
3epax) Ha MecTe TIPUMEHEHUS MyTeM pa3yioXeHUs pacTBOpa ToBa-
PEHHOI COJIM TOCTOSTHHBIM 3JIEKTPUYECKHUM TOKOM.

O30Hupoganue BOIbI OCHOBAHO Ha MPUMEHEHUU 030HA, KOTOPBIH
JIETKO pasnaraercsi ¢ o06pa3oBaHUEM aTOMapHOTO KMCI0poa, SIBJsi-
IOIerocst OMHUM U3 HauoboJiee CUIIbHBIX oKucauTeneit. OH YyHUUTO-
KaeT 6aKTepuu, CIOpbl, BUPYCHI, 00ECLIBEUUBAET U Ne30I0PUPYET
BOJY, OKUCJISIS OpPTAaHUYECKUE 3arpsI3BHEHUSI.

O30H He U3MEHSeT TIPUPOAHbIE CBOMCTBA BOMbI, TAK KaK €ro u3-
OBITOK OBICTPO pasJiaraercsi, NpeBpaniasch B KUCJIOPOI.

O30H nonyyatoT U3 aTMocc¢hepHOro Bo3/yxa B amnraparax, Ha3bl-
BaeMbIX o3oHamopamu. IIpenBapUTeIbHO OCYIIEHHBIN, OUYHUIIEHHBII
U OXJIAXXIEHHBIN BO3AYyX MOCTYMNAeT B 030HATOP, B KOTOPOM TIPOUC-
XOIOHUT pa3psiyi KOPOHHOTO TUIIa, B Pe3yJibTaTe yero obpasyeTcst 030H
(puc. 5.26). Jo3a 030Ha MPUHUMAETCS TIPU BBEAEHUU €ro B QHIBT-
POBAHHYIO BOIY C LIeJIbIO 00e33apaxXuBaHus ~1—3 Mr/mi, a s mof-
3eMHO# BONBI, He Tpebyroleil ounctku, ~0,75—1 Mmr/m.

ITpu HeoOXoAMMOCTU ODOeCLIBEUMBAHUS U JE€30I0pAllMU BOJIBI
J103a 030Ha MOXET HOXOIUTH n0 4 Mr/n. BpemMsa KoHTakTa BOJIBI
€ 030HOM 6—12 MUH.

O6e33apaxxnuBaHWe BOJIBI MOXHO IPOBOAUTH ITyTeEM €€ 00paboT-
KU yasmpaguonemoswvimu ayvamu. Obe33apaxuBaHue BOAbI GaKTepU-
LUUAHBIMY JIy4aMHW UMEET MPEUMYIIECTBA MEPEN XJIOPUPOBAHUEM,
TaK Kak MPUPOMHBIE BKYCOBBIC KayeCTBA U XMMHYECKHUE CBOMCTBA
BOIIBI HE U3MEHSIOTCS. bakTepuiimaHoe neiicTBre Jiydeil mpoTeKaeT
BO MHOrO0 pa3 ObICTpee, 4eM XJIopa; nmocje o0JydeHUs BOAy Cpa3y
MOXHO IOAaBaTh MOTpeduTeNsaM. bakTepuLIMaHEBIE TYYU YHUUTOXKA-
IOT HE TOJIBKO BEreTaTMBHbBIE BUIIBI OAKTEpUi, HO U CITOpooOpasy-
onMe. DKCITyaTaluus YCTAaHOBOK JUTS 00e33apaXnBaHUsT BOIbI GaK-
TePULMAHBIMY JIYYaMHU TIPOLLe XJIOPHOTO XO3SIMCTBA.
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HauGosbpiinm GaktepuunaHbiM 3 dekTom o6aanaoT yasrpadu-
0JIETOBBIE JIYYU C JIUHOI BOSTHBI 200—295 MKM. DTy 0061acTh yJIbT-
pachbuoaeTOBOrO U3NyyeHUs] Ha3bIBaloOT 6akTepumaHon. McToyHu-
KaMM OaKTEePULUIHOTO U3JIYYEHUS CIAYXaT BBINTyCKaeMble OoTeue-
CTBEHHOI TIPOMBIIIJIEHHOCTbIO apPTOHOPTYTHBIE JIAMITbl HU3KOTO
JIaBJIEHUS U PTYTHO-KBaplEBbIE JIAaMIThl BHICOKOTO JIaBJICHUSI.

MHoOroJIeTHU ONBIT KCIUTyaTallMM yCTAHOBOK 00e33apaxuBa-
HUS BOABI OAKTEPULIMAHBIMHU JIyYaMU TOKa3bIBAET, YTO 3TOT Me-
Ton obecreuyuBaeT HaleXHYIO Ae3WHGEKUHMIO BOABI. DKCIUIyaTa-
LIMOHHBIE pacxonbl Ha oGe33apakMBaHUe BOJABI OOJydeHUEM He
MPEBBIIIAIOT SKCIJIyaTallMOHHBIX 3aTpaT Ha XJIODUPOBAHUE, a Ha
BOIOTIPOBO/IAX, UCITOJIB3YIOUIMX B Ka4eCTBE MCTOUHUKOB BOJO-
CHaOXeHUS TOA3eMHBIe, POJHUKOBBIE M TOJAPYCIOBBIE BOJIHI,
obe33apaxuBaHUe 00JlydeHUEM JelueBie B 2—3 pa3a Mo cpaBHe-
HUIO C XJIOpDUPOBaHUEM. Pacxom 3/eKTpOIHEPruu Ha 00e33apaxu-
BaHMWE BOJbI U3 TIOJI3€MHBIX UCTOUHUKOB BOJOCHAOXEHUST 001y-
yeHueM He mpesbiinaer 10—15 Bt - u/m3. Pacxon 21eKTposHEPTUU
Ha obnyyeHHEe 0OpaGoTaHHOI BOABI M3 OTKPBITHIX UICTOYHUKOB
BOoIOCHabXeHHus cocrasnser 10 30 Bt - u/m3,

HenocratkoMm paccMaTpuBaeMOro MeToma SIBJISIETCS HEBO3MOX-
HOCTb OTNIEPaTUBHOr0 KOHTPOJIS 3a 3¢h(deKTOM 006e33apakuBaHUsI
B OTJIMYME OT XJIOPUPOBAHUS (TT0O OCTATOYHOMY XJIODPY).

5.11. Qe3opopauusa Boabl

OnHo# M3 aKTyaJIbHBIX TTPO0JIEM B 0GJIACTH BOJOMOATOTOBKH SIB-
Ji1eTcsl HEOOXOAUMOCTD 1€30I0PaLIMi MMUTHEBOI BOJIBI.

IIpuBKyCHl M 3amaxyd BBI3BLIBAIOT HEOPTAHUYECKUE M OPTaHU-
YeCKHe BELIEeCTBA €CTECTBEHHOTO U UCKYCCTBEHHOIO MPOUCXOXK-
neHus. K ecTecTBEHHBIM OTHOCSATCS OpraHMYEeCKHe BEIECTBA
OGMOJIOTMYECKOTO MPOUCXOXACHUSI, BOSHUKAIOIINE B pe3yibTaTe
OTMUPAHUSA U PA3NOXEHUST BHICIIMX BOIHBIX pACTEHUH, TUIAHKTO-
Ha, 6eHTOCa, O6akTepwuii, rpuboB. IIpu 3TOM B BONY BBIAEISIIOTCS
HU3KOMOJIEKYJISIDHBIE CITUPTHI, KApOOHOBBIE KUCIOTHI, KETOHBHI,
anpAeTuabl, GeHoIcomepXKallie BEUIECTBA C CHJIBHBIM 3aMaxoM.
OpraHuueckue BellecTBa CMOCOGCTBYIOT Pa3BUTHIO MUKPOOpTa-
HU3MOB, BeiAensomux H,S, NH;, opranunyeckue cyabduisl,
MepKanTaHbl (IypHO maxHyuiue). MHTEHCHBHOe oboralieHue
BOJbl OPraHUYECKUMH BEUIECTBAMU ITPOUCXOAUT BO BpEMSI «IiBE-
TEHUS» BOLOEMOB.

IIpucyrcTBylolue B ceBepHBIX BOJaxX U B cpenHeii nojoce Poc-
CHUM TYMUHOBBIE U QYJIBBOKUCIIOTHI, IMTHUHBI U IpYTHE OpraHuYec-
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KH€ BEIIECTBA €CTECTBEHHOTO NMPOUCXOXACHUS CIYXaT OOHUM M3
HMCTOYHUKOB 00pa3oBaHUs (heHOJIOB.
IMpu xnopupoBaHUM BOAbI C (heHONIAMU 0OPa3yIOTCI AUOKCHUHBI
(AmoBUTHIE BEllleCTBA, M03a KOTOPhIX 3,1-10~% MOJB/KT cMepTeNbHa;
n03a okosio ~10-17 MoJb/Kr BNUSAET HAa UMMYHHYIO CUCTEMY M pe-
MPOIYKTUBHYIO (DYHKLWIO OpraHU3Ma).
HckyccTBeHHBIE 3aTlaXy U TIPUBKYCHI BOIBI BO3HUKAIOT B CBSI3U
€O COpOCOM B BOIOEMBI MPOMBILIJIEHHBIX CTOYHBLIX BOI, HECMOTPS
Ha 3aKOHOJATeJBbHBIC MEphI, 3ampelamlire ux copoc. Boaa 3arpsa-
HSIETCS MMHEPAJIbBHBIMU M OPTaHUYECKUMM COEAMHEHUSIMHU: COJIIMU
TSKEJTBIX METAJINIOB, HE(PTHIO U ee NMPOAYKTaMH, deHosaMU, KUCIIO-
tamu, CITAB u np.
[ToBEpXHOCTHBII CMBIB C CEJIbCKOXO3SIHCTBEHHBIX Yrolui 3a-
TPSI3HSIET MPUPOIHBIC BOAB MECTUMIMIAMM, repouumuaaMu, Hedre-
MPOAYKTAMH U T. 1.
TIpuBKYyCHl M 3amaxu BBI3BIBAIOTCSI TAKXE B TMPOLIECCE OYUCTKU
BOJIBI TIPY XJIOPHPOBAHWUM, TIEPEIO3UPOBKE PEareHTOB WM B PE3yilb-
TaTe HEMPaBWIBHON 3KCIUTyaTallM¥d OYUCTHBIX COOPYXXEHUI.
Ha oYMCTHBIX COOPYKEHUSIX MOTYT 3alepP>XXUBAThCS TOJIBKO TE BE-
IIIECTBA, BBI3BIBAIOIIIME 3aMaxy M MPUBKYCHI, KOTOPble HAXOOSITCS
B BOZIC B BUII€ B3BECH U KOJIJIOUIOB WJIM MEPEXONST B HEPACTBOPU-
My10 (HOpMy B IPOLECCE OYMCTKU M MpeaBapUTEIbHON 00paboTKu
XJIOpOM (HampuMep, dMYIbIMpPOBaHHbIE (pakKMU HeDTH, TIOXO
pacTBOpUMBIE MECTULIMIBI, HEKOTOPBIE METAJLIBI).
He3omopaiidsi B 3TOM cCjydae NOCTUTaeTcCsl KOoaryjaupoBaHUEM
U PIIOKYyIMpOBaHUEM TIpUMECEH C MOCNeAYIOIMM QUILTPOBAaHUEM.
OnHako yacTo i YCTpaHEHMS 3a[TaX0B U IIPUBKYCOB TpebyeTcst
MpUMEHEHUE CrelMaIbHBIX TeXHOJOTUIl. XapakTep NpuMeceil (Mx
COCTOSTHHE: B3BECH, KOJIJIOWIBI, paCTBOPEHHBIE Tra3bl, UCTUHHBIE pa-
CTBOPBI) TUKTYET METOJbl OYMCTKH, KOTOPBIE CBOASITCSI K CJIENy-
JOIVM:
® KOJUIOWABI U B3BECU YAQISIOTCS KOAryJUpOBaHUEM C TOCIE-
IYIOIIMM OTCTauBaHUEM U (DWIBTPOBAHUEM;

® 3arTaxy M NMPUBKYCHI, 00YCTOBJICHHBIC COJIEpXXaHUEM Heopra-
HUYECKUX BELIECTB B MOJIEKYJIIPHOM M MOHHOM COCTOSIHUSX,
VIANSIOTCS KOPPEKTUPOBAaHMEM MUHEPAIBLHOTO cocTaBa (or-
pecHeHMeM, o0e3xene3uBaHueEM, Aera3anueit u ap.). ITpume-
HSTIOTCS TaKXe TaKMe METOABl OYUCTKH, KaK OKHCJIEHUE, afi-
copbuus, aspupoBaHue. B yCIIOBHUSIX MHTEHCUBHOTO 3arpsi3-
HEHUS BOJOEMOB He3000PUPOBATh BOAY CJEHYET, coueTas
METOIBI OKHMCJIEHUSI U aACOPOLIMU, a TAKXKE adpUPOBAHUEM,
TIpY KOTOPOM YAAJISIOTCS JIETYYHe COeANHEHUS.
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OKMHCIEHUEM XOPOLIO YAANSIOTCS BEUIECTBA C CUIIBHBIMU BOCCTA-
HOBUTEJBHBIMU CBOMCTBaMU: (h€HOJIbI, TyOUTbHBIE BEIIIECTBA, TYMU-
HOBBIE KUCJIOTHI M Jp. B HEKOTOPBIX ciydyasx 3armaxy M TPUBKYCHI
YCUJIUBAIOTCSI TIPU OKUCJIEHUM.

Ancopbuuss — 0ojiee YHUBEPCAJIbHBIM METON, HO COPOEHTHI U3-
OMpaTeNbHBI MPU U3BJICYEHUU U3 BOJBI Pa3IMYHBIX BELIECTB. XOPO-
110 copbupyroTcs ruapodobHbIe BeLecTBa U ¢1abo ruapaTupoBaH-
Hble. K HUM OTHOCSITCSI MOJIEKYJIIPHO-PACTBOPUMBIE COEIMHEHMUS
U ciabble 2JIEKTPOJUTHI (HampuMep, ¢eHosbl). bonee cunbHbIe
U NOJIIPHBIE OpraHWYECKHEe COeNUHEHUS (CTIUPTHI, aJIbAETUIbI, Ke-
TOHBI U Ip.) copoupyloTcss MeHee 3ddekTuBHO. TpebyeTcst MOBHI-
LIIEHHBIK pacxon yriis.

5.12. Oerasauunsa Boabl

Jerazauusi BOAbl — KOMIUIEKC MEPOTIPUSITUI, CBSI3aHHBIX C yAa-
JIEHUEM M3 BOJbI PaCTBOPEHHBIX B Helt ra3oB. Pasnunuaior ¢usuyec-
Kkue (6e3peareHTHbIE), XUMUUYECKHUE (pEeareHTHbIE) U KOMOUMHUPO-
BaHHBIE (OMOXMMHMYECKHUE, DIIEKTPOXUMUYECKUE, (PU3UKO-XUMHUYEC-
KHE) CITOCOOBI.

Dusuyeckue Crocobkl Aera3alii BOIbI — 3TO €€ aspallusi, MeH-
Has Jerasalusi, KUMssueHue, BaKyyMUpOBaHUeE.

XyMHWYeCKHe CITOocoObI Jera3aliiy BoIbl — 3TO 100aBJieHHE B Hee
XUMHMYECKUX PEAT€HTOB, BCTYIAIOUIMX B PEAKIIMIO C PACTBOPEHHBIM
B BOJE€ ra3oM, B pe3yJbTaTe Yero IMPOUCXOIST CBSA3bIBAHUE WIIN
OKHCJIEHUE YHAJIIEMOTO Ta3a U MepeBOl ero B MeHee aKTUBHBIE CO-
€OWHEHUS C MOCICAYIOIINM YIaJIeHHEM U3 BOJBI.

KoMGUHUpOBaHHBIE CITOCOOBI Iera3allii BOABI MpeaycMaTprBa-
10T COBMECTHOE UCMOJIb30BaHUE (DUNUECKUX U XMMUYECKUX METO-
OB, UHOTAA C MPUBJIEUEHHEM HEKOTOPBIX JOMOHUTEIbHBIX (paKTO-
poB (MUKpPOOPTaHM3MOB, 3JIEKTPUYECKOTO TOKA U Ip.)

®dusnyeckuMu MetogamMu o6suHO yransitorest CO,, H,S, a O,
YIAQISIOT XUMUYECKUM TTyTEM.

AspupoBaHHe BOABI TPOU3BOAUTCS B CMIELMATIBHBIX YCTAHOBKAX
BaKYyMHO-3XEKIIMOHHOTO, TIEHHOTO, TUIEHOYHOTO THIIOB, a TAKXe
HCTIONBb3YIOTCSI OpBI3rajbHble 0acceiHbl, adpaTopbl KacKaJHOTO
THUIIA.

OpgHuM U3 HauboJiee COBEPIIIEHHBIX a3PAaTOPOB SIBNIIETCS de2a3a-
mop naenouroeo muna (puc. 5.27), 3arpy>K€eHHbIH KepaMUYEeCKUMH
WJIM TIJIACTMACCOBBIMU KOJbLIAMM IIJISI YBEJIMYEHMSI TTOBEPXHOCTH
KOHTaKTa a3pupyeMoii BoIbl U Bo3ayxa. OOpabaTsiBaeMasi Bojia CTe-
KaeT TOHKOM ITJIEHKOM CBEPXY BHU3, a CHU3Y IOJ KOHTAaKTHYIO Mac-
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Cy BEHTWJIITOPOM HarHeTaeTcsl Bo3ayx. Harpyska mo Boie Bapbupy-
eTCSI B 3aBUCHMOCTH OT TMOCTABJIEHHOM! 3a1ayu.
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Puc. 5.27. A3paunoHHblii annapar njieHOYHOro Tuna:
] — BeHTUNATOP, 2 — OTBO/ JEra3MpOBaHHOI BOAbI; 3 — MOMIOH; 4 — npe-
HaxHas MIUTa, 5 — Hacaaka M3 KoJsiblia Paliura wiv rnjaacTMaccoBbIX KO-
Jsiel; 6 — OpocHUTeNbHbIE NATPYyOKH; 7 — rojaya MCXOOHOW BOIbI; 8 — pac-
npenenuTeNbHas yala; 9 — OTBOJ BbIIEIMBLIMXCS Ta30B, 10 — natpyOku
OTBOJIa Ta30BOi CMeCH

[Trowaas MONePeyHOro ceyeHust Iera3aTopa, 3arpy>keHHOro Koib-
namu Pammra, mpuHMUMaeTcsl UCXOIsl U3 YAENBHOIO pacxofa BOIBI
60 M3/(M2 - u). YaebHblii pacXoll BO3IyXa COCTaBIsieT 15 M3/(M2 - 4).

H,S, O, n CO, ynansiorcs Takke XUMUYECKUMHU METONAMH TTpH
BBEJICHUM PEAreHTOB WM GUIBTPOBAHUEM Yepe3 CTIELIMaIbHBIC 32~
TPY3KH.

O, MOXeT YRanAThCs GUIBTPOBAHUEM YepE3 JIETKO OKUCIISIoLINe-
cs BellecTBa (CTaJbHBIE CTPYXKH), WJIM TIPH B3aUMOACHUCTBUU
¢ cynbdutom Hatpusi Na,SO;, WK OKCHUIOM CEphI SO,, unu, B pea-
KX CJIy4asix, Mpy npumeHeHUn ruapasuHa N,H,.

JInst ynaneHus: CEpOBOIOPOA U3 BOIbI XUMUYECKUMU METOJAMHU
€ro OKHC/ISIIOT KUCTIOpPOIOM Boamyxa, Wi xiopom Cl,, WK IByOKHCBIO
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xsnopa Cl,0, nnu nepmanranatoM kanusgs KMnO,, nin ozonom O;.
Taxoke MOXHO MCTNOJb30BaTh B3auMozneiicteue H,S ¢ ruapookucsio
xene3a (II1) Fe(OH);. CepoBoaopol MOXET OKUCIATHCS cepobak-
TepHUSIMU IO CEpBHI.

Yraekucnslit raz CO, XUMUYECKUM MYTEM CBSA3BIBAETCS U3BEC-
TbIO B MPAaKTMYECKH HEPAcTBOPUMBII KapboHaT Kanbuusa CaCOs.

ToT uin uHo# crroco® M TEXHOJIOTHIO JAera3allii BOALI BLIOUpa-
IOT Ha OCHOBAHUHM TEXHHKO-3KOHOMHYECKHUX PACYETOB U C YYETOM
MECTHBIX KOHKPETHBIX YCJIOBUI 0OBEKTa BOOOCHAOXEHUS.

5.13. O6e3xene3uBaHue BOAbI

Kene3o B mpupoOIHBIX BOJAX MOXET COIEPXAThCS B BUIE IBYXBa-
JICHTHOTO XeJjie3a, HEOPTaHUYEeCKHUX M OpTaHWYECKMX KOJUTOUIOB, a
Takke B (opMe KOMIUIEKCHBIX COEIMHEHUI IBYX- U TPEXBaJICHTHO-
ro XeJjie3a Wi TOHKOAMCIIEPCHOM B3BECH TMApATa OKHUCH XeJe3a.

O06e3xene3nBaHUE BOIBI IJIST XO3SIMCTBEHHO-MUTHEBBIX LIEJEi
MPOU3BOAUTCS TIPU COINEpXaHUM B Helt xenesa Gosee 0,3 mr/m.
MHoroo6pa3ue ¢hopM U KOHLEHTpALM XeJjie3a, BCTPEYaIOIINXCs
B MPUPOIHBIX BOMAX, BBHI3BAIIO HEOOXOOMMOCTh pa3pabOTKH psiaa
METOHO0B, TEXHOJIOTUYECKUX CXEM U COOPYXEHUI 0be3xene3nBaHUS
Bozbl. Bce MeTonbl 00e3xee3uBaHUs MOXHO CBECTH K IByM OCHOB-
HBIM TUTaM: 6e3peareHTHbIE U peareHTHBIE.

O06e3xene3nBaHNE TTOBEPXHOCTHBIX BOJ MOXHO OCYIECTBUTH JIUILb
peareHTHBIMM METONaMH, a JUIsl yOaJleHUsl XeJie3a U3 TMOI3eMHBIX BOJI
HanbosblIee pacrpocTpaHeHUe MOMYYUIU 6e3peareHTHbIE METO/IBI.

N3 ucronb3yeMsix G6e3peareHTHBIX METOMOB 00e3KeJIe3UBaHUS
BOJBI MEPCTIEKTUBHBIMU SIBJISTIOTCST: BAKYyMHO-2XXEKIIMOHHAS a3pa-
uus 1 dunsTpoBaHue (puc. 5.28, a); ynpoueHHast a3pauus U puib-
TpoBaHUe (puc. 5.28, 6); «cyxas» dunpTpauus (puc. 5.28, 2); uis-
TpOBaHUE Ha KapKacHBIX (puibTpax; PUABTpOBAHUE B MOA3EMHBIX
YCIIOBUSIX C MPENBAPUTEJIBHOM MMOAayYeil B IJIACT OKCUAUPOBAHHOM
BOABl WM Bo3ayxa (puc. 5.28, e); aspauus U ABYXCTYIEHUYATOE
¢unsTpoBanue (puc. 5.28, 6).

K peareHTHBIM OTHOCSIT CJIENYIOIINE METOIBI: YIPOLIEHHAs
aspaunvs, okcunamus, ¢huabTpoBaHKue; HarlopHas (JIOTalMs C U3Be-
CTKOBaHMWEM M TOCJEAYIOIIUM (DUIBTPOBAHUEM; U3BECTKOBAHME,
OTCTauBaHHWE B TOHKOCJIOWHOM OTCTOMHHMKE U (WIBTPOBAaHUE
(puc. 5.28, 0); dwbpTpoBaHMe Yepe3 MOTUGULIMPOBAHHYIO 3arpy3Ky;
3JIEKTPOKOATYJISILIUS; KATHOHWPOBAHHUE.

Be3peacenmnvie memodul obe3xncene3usanus MOTYT OBITh IIPUMeE-
HEHBI, KOI/a UCXOMHas BoJa xapakTepusyercs: pH — He MeHee
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6,6; UIEJIOYHOCTL — HE MeHee 1,5 Mr-3KB/JI; comepXaHHUe yrie-
KHC0TH — 1o 80 Mr/n u cepoBogopona — 0 2 MT/i; TiepMaH-
raHaTHas OKMCJIseMOCTb — He 6onee 9,5 mr O,/n. I1pu cobaione-
HUM 3TUX ycJoBUii nipu cogepxanuu xenes3a (I11) e 6onee 10 %
obuiero ¥ kKoHueHtpauuu xenesa (II) B 6ukapOboHaTHON HIN
KapOboHaTHO# ¢opMe 10 3 Mr/a peKoMeHayeTcst MeTon (pUAbTPO-
BaHMs Ha KapKacHBIX ¢pWIbTpax 6e3 BCITOMOTAaTeNbHBIX (DUIBTPY-
IOIIMX CPENCTB; A0 5 MI/Ja — TPeATIOUTHTESIPHO NIPUMEHSITh Me-
TON «CyXOi» ¢uabTpauuu; oT 5 1o 10 Mr/n — cineayeT UCIOIb30-
BaTh METOH YIMPOIUIEHHOM aspallMd C OJHOCTYMEeHYAaThIM
¢dunvTpoBanueM; ot 10 go 20 Mr/n — aspauust U IBYXCTyIneHYa-
Toe ¢unprpoBaHue; ot 10 o 30 Mr/a1 — peKoMeHIyeTCsl BAKYYMHO-
3XEKLMOHHAsA a3palus ¢ GUIbTPOBAaHUEM Yepe3 3arpy3Ky 00Jib-
uIo# rpsizeeMKocTH. [1pu comepXaHUM yTieKUCJIoTro Wik Kapbo-
HaTtHoro xenesza (II) Gonee 20 Mr/a uIW TIPpU HATUYUHU
cepoBomopona 1—5 mr/n u pH He Huxe 6,4 peKOMeHAyeTCS Me-
TOH BaKyYMHO-3XEKIIMOHHOW aspalMu ¢ NOCIeAYIOUIM OTCTau-
BaHMEM B TOHKOM CJIO€ BOIBI WJIM 0OpabOTKOM B Cl10€ B3BEIICH-
HOTO ocaaka U (pUIbTpoBaHUE.

Peazenmnbie memoos: obezxcene3usanus 6o0vi TIPUMEHSIIOT TIPU
HU3KUX 3HaYeHUSX pH, BBICOKOI OKUCISIEMOCTH, HECTAOUIIBHOCTH
Bonbl. IIpu 3TOM npu comepKaHUM CEPHOKHCIOTO UM KapOOHATHO-
ro Xeje3a JIM00 KOMIUIEKCHBIX X€JIe300praHUYECKUX COENNHEHUI
no 10 Mr/a u mepMaHraHaTHo# okucisiemocTu a0 15 mr O,/n pe-
KOMEHIYETCS TTPUMEHSTh GUIBTPOBaHUE Yepe3 MOAUGMULIMPOBAH-
HYIO 3arpy3ky; oo 15 Mr/ji ¥ nmepMaHTraHaTHON OKHUCJISIEMOCTHU AO
15 mr O,/n npeAnoYTUTENEH METOM, NPEAYyCMaTPUBAIOLINIA yITpO-
IIEHHYIO a3paliiio, 00paboTKy CHIIBHBIM OKUCIUTENEM U QUIBTPO-
BaHME Yyepe3 3ePHUCTYIO 3arpy3Ky OOJIBIION TPsI3€EMKOCTH; CBBILIE
10 Mr/n 1 nepMaHraHaTHO# okucnsieMocTtu 6onee 15 mr O,/n cie-
JIyeT MIPUMEHSTh HAIIOPHYIO (JIOTAIIUIO C TIPEABAPUTEIBHBIM M3BE-
CTKOBaHHMEM M TTOCIEAYIONIUM QWIBTPOBAaHUEM WIN METOM, TIpeny-
CMaTpUBaIOLINI a3paliMio, U3BECTKOBAaHWE, OTCTAMBAaHHWE B TOHKOM
cjoe U ¢hpuIbTpOBaHue; cBhille 10 Mr/n, mepMaHraHaTHOI OKHUCIIS-
emoctH 6osiee 15 mr O,/11 pu MPOU3BOAUTENBHOCTH YCTAHOBOK IO
200 M3/cyT MOXHO peKOMEHIOBATh 3JIEKTPOKOATYJISLNIO C 6apOoTH-
pOBaHMEM, OTCTaMBAHHUEM B TOHKOM cJioe U GuibTpoBaHue. O6e3-
Xeje3uBaHWe BOAbl KATUOHMPOBAHUEM 11€J1eCO00pa3HO JINIUIb B TEX
ciyyasiXx, KOria OJHOBPEMEHHO C 00e3xejie3uBaHUEM TpelyeTcs
yMATYEHHE BOIBI, IIPU 3TOM MOHHBIM OOMEHOM MOTYT OBITh U3BJIE-
YeHbl TOJIBKO MOHBI Xese3a (I1). PaccMOTpUM HEKOTOpPBIE U3 ITUX
METOIOB.
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Puc. 5.28. CxeMbl ycTaHOBOK 00e3:Ke/Ie3MBAHHSI NPUPOIHBIX BOJ METOIAMH:
a — BaKyyMHO-3XeKLMOHHAs aspauus U ¢GUIbTpOBaHUE; 6 — YNPOLUEH-
Hast aspaums (ycraHoBka «[ledepput»); ¢ — yrnpolleHHas aspauus ¢ IByX-
CTyNeHyaThiM GuIbTpOBaHUEM; ¢ — cyXxasti puIbTpauus; 0 — U3BECTKOBa-
Hue (ycraHoBka «CTpys»); e — obe3xene3nBaHue B ruiacre; I/, 4 — nona-
4ya UCXOAHOM M OTBOJ 06pabOTaHHOI BOABI; 2 — BaKyYMHO-2XXE€KLIMOHHBII
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annapar; 3 — CKOpbIH KapKaCHO-3achIlHOM ¢GUIIbTP; 5 — Oak-a3parop;
6 — peareHTHOe X03siicTBO; 7 — Hacoc-go03atop; & — Hacoc; 9 — pecu-
Bep; 10 — cxopbiit punwTp; I/ — BBOA XJopa (BapuaHT); /2 — Gakrepu-
LUMAHast yCTaHOBKa; 13 — Komnpeccop; /4 — ckopblit dunstp 11 crynenu;
15 — BomoHarnopHasa 6amHs; /6 — copoc Bo3ayxa; /7 — TpyG4aThlii cMe-
cutenb; 18 — KaMmepa xjonbeo6pa3oBaHusi; 19 — TOHKOCAOMHBIM OTCTOWM-
HUK; 20 — BcrioMoraTeJibHblii Kojiogel; 2/ — roaaya BOAbl Ha a3palMIo;
22 — 30Ha aspauuu; 23 — a’3palMOHHOE YCTpONCTBO; 24 — KOJbLEBOM
MHOHUIBTPALIMOHHBIN 6acceitH; 25 — 3KCITyaTaUMOHHBIM KOJIOAEeL



MeTon ynpoleHHoi aspaunu (puc. 5.28, 6, ) IPUMEHUM Kak
B rpaBUTALIMOHHOM, TaK U B HarmopHoM BapuaHre. [1pu 3TOM okuc-
JIUTEJILHO-BOCCTAHOBUTENBHBII MOTEHILIMAA BOALI MOCNE a3paluiu
JoyixeH ObITh He MeHee 100 MB 1 MHAeKC cTaGUABHOCTH BOIBI —
He MeHee 0,05.

MeTon ynpolleHHO a3pallud OCHOBAH Ha CMOCOOHOCTH BOMHI,
conmepxauieit xene3o (II) U pacTBOpeHHBI KUCTOPOHA, TTpU HUIBT-
POBaHUU Uepe3 3ePHUCTHIN CJIOiT BBIAENSTh XKeJie30 Ha MOBEPXHOC-
TH 3epeH, o0pa3ys KaTaJUTUYECKYIO TUIEHKY U3 MOHOB M OKCHIOB
xene3a (IT) m (I11). Dra niaeHka MHTEHCUULIMPYET NMPOLIECC OKCH-
allMU U BbIIEJIEHUS Xejle3a U3 BOJbI.

OO0e3xene3uBaHue BOIBl B 3arpy3Ke, MOKPBITOW TIJIEHKOM, SB-
JISIETCSI TETEPOTEHHBIM aBTOKATaTUTHYECKUM TIPOLIECCOM, B pe-
3yJIbTATE Yero o0ecreymBaeTCsl HeMpepbIBHOE OOHOBJIEHUE TIEHKU
KaK KaTaJiu3aTopa HelnocpeJCTBEHHO Npu pabore ¢unbsTpa. Meton
He TpebyeT okcumauuu Bcero xesne3a (I1) B TpexBajeHTHOe U Te-
pPeBOM €ro B TMAPOKCHUI. YTIPOUIEHHAs a3palusl OCYLIECTBIISETCS
C MTOMOILBIO HECJOXHBIX MPUCITOCOOJEHU MyTeM U3JIMUBa BOJBI
C HEGOJBIION BBICOTH B KAPMaH WJIM LIEHTPadbHbIN KaHaT (pUIBT-
pa aubo myTeM BAyBaHUS Bo3ayxa B oOpabarwsiBaeMylo Bomy. s
onpenesieH!s BBICOTHI CJIosl (pUNIBTPYIOLEit 3arpy3ku L ripu ob6e3-
JKeJIE3BUBAHUHU TTOJA3EMHBIX OMKapOOHATHBIX 1 KapOOHATHBIX BO 1O
METONY YIIPOIIEHHOM a’pallui PEKOMEHIyeTCs SMITMpuyecKas
¢dopmyna I''H. Hukonanze

L=vd,- InA/{K - a(l — n)A74(3pH — 18,8)[0,]},

i€ Vv — CKOpPOCTh GUIBTPOBAHUSA, M/U; d, — 3KBUBAJICHTHBIH A1a-
MeTp ¢ubTpyloweit sarpysku, mm; A = C,/Cy (3aecs G, n Gy —
conepxaHue xenesa (II) COOTBETCTBEHHO B MCXOMHOM BoJe U (DUITb-
tpare, Mr/n); K — xoHcranta okcumauuu xesnesa (I1), onpenens-
eMasi SMITUPUUYECKUM TIYyTEM; oL U 1 — COOTBETCTBEHHO KO3 DULIU-
€HT (DOpPMBI 3epeH U NMOPUCTOCTh (PUIBTPYIOIIIEil 3arpy3KH; ¢ — TEM-
nepatypa ucxogHoi Boawl, ‘C; [O,] — comepxaHue B Bone
pPacTBOPEHHOTO KUCIOpOAa, MT/JI.

CywHocmb Memoda «cyxoil» guavbmpayuu (puc. 5.28, 2) 3akitoya-
eTcs B (pUIBTPOBAHUM BO3AYIITHO-BOASHOM 3MyIbcuU (3—5 00beMOB
BO3Ayxa Ha 1 06BbeEM BOMIBI) Yepe3 «Cyxyro» (He3aTOIIEHHYIO) 3¢pHH-
CTYIO 3arpy3Ky ITyTeM o0pa30BaHUs B HEll BAKyyMa MJIM HarHETaHUSI
OOJIBIIMX KOJMYECTB BO3MyXa C MOC/IEAYIOIIUM OTCOCOM U3 MOIIOH-
HOTO MpPOCTpPaHCTBa. B 000MX ciy4asix B MOPOBBIX KaHajaxX QWIbT-
pywoulei 3arpy3ku obpasyeTcs TypOyJeHTHBIH peXUM IBUXEHUS
CMECH, XapaKTePHU3YIOUIUHCS 3aBUXPEHUAMU M TTPOTHUBOTOKAMM, YTO
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CIOCOOCTBYET MOJIEKYJIIPHOMY KOHTAKTY BOIBI C TOBEPXHOCTEIO 3€-
peH KOHTakKTHO# Macchl. IIpu 3TOM Ha 3epHaXx GUIBTPYIOLLIEi 3a-
Ipy3ku HOpMUpPYETCST ancopOLIMOHHO-KATaIMTUYECKas TUIEHKA U3
CoeMHEeHMNN Xene3a (MapraHia, €Cjld OH MPUCYTCTBYET B BOJZE),
roBblaomast 3 GbEeKTUBHOCTD MPOLIECCOB 00e3XKeIe3UBaHUS U Jie-
MaHTaHalWH.

XapaKTepHOit 0COGEHHOCTBIO Mpoliecca SIBIsIeTCsT 0bpa3oBaHUe
JIeTHIPAaTHPOBAHHOM IJIEHKM Ha 3€pHaX 3arpy3kKu, COCTOSIIEH, KaK
ToKa3ajii peHTreHorpaduiyecKue orpenesieHns, U3 MarHeTuTa, Cu-
NEPUTA, TETUTA U FreMaTUTa. YKa3aHHbIE COEIUHEHUS] UMEIOT IJIOT-
HYIO CTPYKTYDY, a UX 06BeM B 4—5 pa3 MeHblle, YeM THAPOKCHUIA
xene3a. [IoaToMy TeMIT IpUpocTa MOTEPh Hamopa B GUILTpYIOLLE
3arpy3Ke mpu HalmopHOM (PUIBTPOBAHUHM ITO0 METOAY «CYXOil» (pUIb-
TpalMM Ype3BbIYAHO MaJjl, a MPOAOJIXUTEIBHOCT (PMIIBTPOLIMKIIA
BeJTMKa (OT HECKOJIBKUX MECSILIEB 10 rofa U 6ojiee). OTINUNTENTbHEI-
MM O0COOEHHOCTSIMH ITpoliecca SBISAIOTCA: MoBeIieHue pH U Heko-
TOPOE CHUXXEHHUE XKECTKOCTU (PUIbTpaTa, BhICOKAs I'PSI3€EMKOCTh
3arpy3ky M OTCYTCTBUE IPOMBIBOYHBIX BOJ (3arpy3Ka 3aMeHSIeTCS
Ha HOBYIO WJIM BO3MOXHO ITPOBECTU €€ OTMBIBKY 5—10 %-HBIM
pacTBOPOM MHTMOUPOBAHHOIT COJITHON KUCHOTHI). O6pa3zoBaHuUe
Ha MOBEPXHOCTU 3arpy3Ku aKTUBHOU alCcOpOIIMOHHON TUIEHKH,
T. €. IEPUOL «3apsiIKu», cocrasiuseT 0,3—2 u.

Jegeppuszayuio memodom @uabmposanus Ha KAPKACHbIX GUAbMPAX
clielyeT IPUMEHSATh IS 00e3Xeae3uBaHUs BOIAbI Ha YCTaHOBKAX
MPOU3BOAUTENBHOCTHIO o 1000 M3/cyr. CymHOCTh 06e3Kene3uBa-
HUS BOABI TTO0 pacCMaTPUBaeMOMY METOMY 3aKJIIOYAETCSI B TOM, UTO
xene3o (II) mociae okcumanuu KUCJIOPOIOM BO3IyXa TEPEXOOUT
B nekaHTupyouiee xene3o (I1I). 'mapoxkcun xenesa (111), popmu-
pYOIIMIICA B HMXXHEI yacTH amnmapaTa, HaMBIBae€TCsl Ha MaTpOH.
IIpu 3TOM B Havajie mpoliecca peuaollyo pojib UTPaeT pa3indyue
B 3apsijax KepaMUYeCKOro raTpoHa, XJIOMbEeB TMAPOKCHUIA Xeje3a
u noHoB xene3a (IT). Hapacrawomnmit Ha maTpoHe cjoi ruapokcuaa
XeJjie3a CIYKUT KOHTAKTHBIM MaTepyuajioM TSI HOBBIX, MOCTOSTHHO
HaMBbIBa€MBIX arperaTtoB, IIPH 3TOM MPOUCXOIAT KakK (usnueckue,
TaK U XMMHYeckue mpouecchl. [TaTpoH CIYXUT TOJIBKO OMOPHBIM
KapKacoM IS (PUIBTPYIOLIETO Cllos TMIpOKcUaa xene3a. [lepBoit
cragueit mpouecca siBisieTcsl GUIBTPOBAHUE C TTOCTENIEHHBIM 3aKy-
TOpUBaHUEM TTOP QUIBTpYIONIEH Meperopoaku. Dra cTagus 3aKaH-
YUBAETCS MO JOCTUXEHUU OMNpenesieHHOTO OTHOUIEHUS o0beMa
TBEPABIX YACTUL, 3aepXKaHHBIX B ITopax, K o0beMy caMux Iop,
IToCJjle Yero HacTymaeT BTopas cTaaus — QUIbTpoBaHHe C 06pas3o-
BaHMEM TepBOHAYaJIbHOrO CJ0s1 ocanka. Ha aToM 3akaHUMBaeTcCs
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npotiecc 3apaaku GpuabTpa U HaYMHaeTcsl GUJIBTPOBAHUE C LIENIBIO
00e3:Kene3uBaHUs BOMABI.

Obesocenesuganue 600bl YNPOUEHHOU aspayuei, X10pupoeanuem
u unemposaruem 3aKJIOYAETCS B yOaJeHUU U30BITKA YTIIEKUCITOTHI
U oboralleHUM BOIBI KMCIOPOIOM MPH a3paluu, YTO CIIOCOOCTBY-
€T MOBBIIECHUIO pH ¥ MepBUYHOMY OKHUCJIEHUIO Xejle300praHuyec-
KUX coequHeHu. OKOHYaTebHOE pa3pyllieHHe KOMIUIEKCHBIX CO-
eqnHeHmit xene3a (I1) m yactTuyHasg ero oKCHAALIUS JTOCTUTAIOTCS
TyTEM BBeJleHUsI B 00pabaThiBaeMylo BOJly OKMCIUTENS (XJ10pa, 030-
Ha, mepMaHraHaTa kanus u ap.). Coenvnenust xenesa (II) u (I1I)
M3BJICKAIOTCS M3 BOABI TP (PUITBTPOBAHUM €€ Yepe3 3epHUCTYIO 3a-
IPYy3KY.

XJ10p BBOAUTCSI B BOASTHYIO TOIYIIKY Yepe3 CIelUaNbHYI0 pac-
TIpeaeSTUTENIEHYIO TPYOUaTylo cUCTeMy, TIpU 3TOM TpebyeTcst obecrne-
YUTh HEOOXOAMMYIO DKCITO3UIIMIO OKHCIUTENST ¢ 00pabaThiBaeMoit
Bojoii. B kauecTBe DUIBTPOBAIBLHOrO anrmaparta peKOMEHIYIOTCS
KOHTaKTHbIe (puabTpbl KP-5 ¢ MOBBILLIEHHOM TPSA3e€MKOCThIO, B KO-
TOPBIX (PUIBTPYIOLIAST 3aTPy3Ka COCTOUT U3 TPEX CJIOEB TOJNUIMHOMN
o 0,6 M: BepXHHI1 CIOIf — KepaM3UT MJIU MOJUMEPHI C KPYITHO-
CThIO 3epeH 2,3—3,3 MM; cpeaHUi ClNoit — aHTPALUT C KPYTTHOCTBIO
3epeH 1,25—2,3 MM; HUXHU# CIOIf — KBaplLEBBIN MECOK C 3epHaAMU
kpynHoctbio 0,8—1,25 mMm. CkopocTh dunbrpoBaHus no 10 m/u4,
MTPOMBIBKA BOJOBO3IYLIHAS.

Obesxncenesusarue 600bl purbmposanuem vepe3 MoOUGUUUPOBAH-
HYI0 3aepy3Ky TIPUMEHSIIOT TIPU €€ TMOBBIIIEHHOW OKHCISIEMOCTH.
OHO OCHOBAaHO Ha YBEJTMYEHUU CUJI afre3uu MyTeM BO3MEHCTBUS HA
MOJIEKYJISIPHYIO CTPYKTYpPY TTOBEPXHOCTU 3€peH (PUNBTPYIOUIEH 3a-
rpy3ku. 5 yBeTMYeHUsT CHIT aire3u HeoO6X0aMMO Ha MTOBEPXHOC-
TH 3epeH QUIbTPYIOlIeH 3arpy3Ku 00pa3oBaTh MIEHKY ITyTEM MOIM-
(bMkauMu 3arpy3ku, npeaycMaTpuBalouei rnmocjaeaoBaTesbHy0 00-
pabotky 1,5 %-HbIM pacTBopoM cepHokucioro xene3a (II), a 3atem
0,5 %-HBIM pacTBOPOM TepMaHraHaTa Kanus. CymmapHas rmpojos-
KUTENbHOCTh KOHTakTa 30 MuH. Cnyctst 20 MUH MocJie Havasa pa-
60Tbl (punbTpaT oTBeuaeT TpeboBaHuaM CaHIluH Ha nuTbhEBYIO
BOY.

Obesxcenesusanue Memooom HaAnopHoi (aomayuu OCHOBAHO Ha
JEUCTBUU MOJIEKYJSIDHBIX CHJI, CITOCOOCTBYIOLIMUX CJIMIIAHUIO OT-
NEJTBHBIX YaCTULL THAPOKCHUIA XeJie3a ¢ My3bIpbKaMU TOHKOIMCIIEP-
TMPOBAaHHOTO B BOJIE BO3/yXa M BCIUJIBIBAHUIO OOpa3yoUIUXCs MPU
9TOM arperatoB Ha IMOBEPXHOCTb BOALI. MeToa (hIoTallHOHHOTO BBI-
JIeJIEHUST TUCTIEPCHBIX U KOJUTIOMIHBIX MpUMeceil MPUPOIHBIX BOJ
BeChbMa TEPCMNEKTUBEH BCJIEACTBHE PE3KOTO COKPALIEHUS MPOIOJI-
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XKUTETBHOCTH mnpoliecca (B 3—4 pasa) 1o CpaBHEHUIO C OCaXKIECHUEM
UM 00paboTKOM B Cjioe B3BEUIEHHOTO ocaaka. MOXHO BbIAEIUTH
clemyloue cTanuu npouecca: okeunauus xenesa (I1); pactBopenue
BO31yXa B Bol€ U 0Opa3oBaHUE My3bIPbKOB; 00pa3oBaHWe KOMIUIEK-
COB «ITy3bIPEK BO3/IyXa — XJIOTbSI TMAPOKCHIA XKeJie3a»; MOIbeM ITHX
KOMIUIEKCOB Ha TTOBEPXHOCTH BOJHI.

Ha a¢dpekTuBHOCTB Mpoliecca BCTUTBIBAHUS XJIOMbEB NMpH (JioTa-
LIMOHHOM pa3fe/ieHUH OKa3bIBAIOT BIMSIHUE KOHLIEHTpalUs B3Be-
LIEHHBIX BEIIECTB (MCXOMHAash KOHLEHTpaLMUs Xeje3a, 1032 U3BEC-
TH), KOJIMYECTBO U pa3Mep My3bIPbKOB, MPOAOJIKUTENBHOCTD (hioTa-
1IN, a TaKXXE THAPOANHAMUYECKUE YCIIOBUS.

YnaneHue 6biCOKOKOHUEHMPUPOBAHHBIX YCMOUHUBHIX (POPM Hcene3a
u3 600bl as3payueii, U36eCMKOBAHUEM, OMCMAUBAHUEM 8 MOHKOM CA0€
u gunsmposanuem (puc. 5.28, d) nocTuraercst ocje NMOJIHOW OKCHU-
nmaumy xenesa (II) 1 necTpyKumum KOMIUIEKCHBIX XeJie300praHuyec-
kux coenuHeHuit npu pH He MeHee 7,1. Tlpouecc BbiaeNeHUS CO-
eqUHEHUI Xejie3a NMPOU3BOAUTCSI B TOHKOCJIOWHOM OTCTOMHUKE.
DddexT obe3xene3nBaHUSI BOIBI 3aBUCUT TJIaBHBIM 00pa3oM OT
CKOPOCTH NTOTOKAa B TOHKOCJTOMHBIX MOIYJISIX, UICXOOHOMH KOHLIEHT-
paluu xejie3a U 1036l LIEJIOYHOTO peareHTa.

Obe3ocene3usanue no6epxHOCMHuIX 600 OCYUIECTBIISIIOT TIPU OJ -
HOBPEMEHHOM OCBeTJIEHUU U obecliBeuuBaHUU. XKene3o0, Haxoas -
meecs B BOJAE B BUJE KOJUIOMAOB, TOHKOAUCIIEPCHBIX B3Beceil U
KOMITJIEKCHBIX COeIUHEHUM, ynanseTcs o6paboTKoI BOIbI Koary-
JIHTaMu. s pa3pylmreHUst KOMIUIEKCHBIX OPraHUYeCKUX COeIU -
HeHUit Xeyie3a Boay o0pabaThIBalOT XJIOPOM, O30HOM MM TeEp-
MaHTaHaTtoM Kanusd. IIpu UCIoNb30BaHUU XEJIE3HBIX KOaryJIsTH-
TOB JOCTHUTAaeTCsl OoJiee TOJHOE yAaJieHWe Xejae3a U3 BOIbl B
pe3yabTaTe MHTEHCHUBHOM agcopOLIMM MOHOB XeJjie3a Ha XJIOTIbSX
ruapokcuga. ONTUMYM afcopOIMU MOHOB XeJjie3a B cliyyae TpH-
MEHEHUS KaK COJIei allOMUHUS, TaK U COJIEN Xejle3a B KaUueCTBe
KOaryJsiHTa JIEXUT B WHTepBasie 3HaueHuit pH Bomwl 5,7-7,5.
Jlo3a KoaryJsiHTa yCTaHaBJIMBAETCs dKCIepUMeHTaNbHO. TexHO-
Jjoruyeckas cxema o6e3xee3uBaHus BOJIbl METOJOM KOaryjianpo-
BaHUS BKJIOYAET peareHTHOE XO3SMCTBO, CMECUTENU, OCBETIHUTE -

JIU U CKOpble OUIBTPHI.

5.14. YmaryeHue Boabl

YMsiryeHHe BOABI — MpOoUECC MOHMNXKECHUA €€ KECTKOCTH, 06y-
CJIOBJIECHHOW HaJIMYUEM COJIEH KAJIbLIUSI 1 MarHusl.
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JonycTuMas XeCTKOCTh MUThEBOM BOABI HOJIKHA OBITH He GoJtee
7 Mr-3KB/J1, B UCKITIOUUTENBHBIX cliydasix — no 10 Mr-skB/n, a ns
BOJI TETUTOBBIX CETEM, BOMBI, MIOYIeil Ha TIPUTOTOBJIEHUE Tapa, W IJIst
HEKOTOPBIX APYTUX TTPOU3BOACTB MPUXOIUTCSA CHUXATh XECTKOCTD
no 1,0-0,001 mr-akB/n. B npakThke BoIOMOATOTOBKU MTPUMEHSIOT
CJeNyIolINe METOIBI YMSITYEHUS BOIbI:

peazeHnmHblil, KOTAA NOHBI KaJbLIMST U MarHUsl CBSI3bIBAIOTCS XM-
MHWYECKHMH BELIECTBAMM B MaJIOPACTBOPUMEBIE M JIETKO yHaJIsieMble
COEIMHEHUST — KapOOHAT KAIbLUS U TMAPOKCUI MarHusi (4acro pe-
areHTHBIH METOH yMSATYEHUS] BOJBI Ha3bIBAlOT METOIOM OCaxIie-
HUs). B 3aBUCMMOCTM OT NPUMEHSIEMOrO pearcHTa pasjinyaioT
M3BECTKOBBII, U3BECTKOBO-CONOBHII, eAKOHATpUEBHIM, PocdaTHbI
U ApYTHE CITOCOOBI YMSITYEHUST BOIBI;

KamuoHummbstil, OCHOBAaHHBII Ha CITOCOOHOCTH MOHOOOMEHHBIX
MartepuajoB (B JaHHOM cjlydyae KaTUOHUTOB) OOMEHWBATh MPUCYT-
CTBYIOLIIME B BOJIE KATUOHBI KaJIbLIMsI U MarHusi HAa OOMEeHHbIE KaTH-
OHBI HATPUA WM Bojgopoxaa (He MpUIaloIIde BOIE CBOMCTBA XeCT-
KOCTH), KOTOPBIMHU TIEpABAPUTENILHO 3apsiKaeTcsl KaTHOHUT. OOMeH
MOHOB HaTpus Ha3biBaeTcsl Nat-KaTHOHMpPOBaHHWEM, a MOHOB BOJIO-
pona — H*t-katMoHHMpOBaHMEM;

duanu3z /lonHana, OCyILIECTBIISIEMbIIi HA MEMOpaHHBIX anraparax:
HWCXOIHAas XeCTKasi BoJla ABUXKETCSI B KaMepe C OJHOM CTOPOHHI Ka-
THOHUTOBOW MeMOpaHsbl, paccos NaCl B KaMepe — IO IpYTYIO CTO-
POHY MeMOpaHBI, MOHbl HATPpUS MUTPUPYIOT B MeMOpaHy U Jajiee
B UCXOJHYIO BOJY, 2 MOHBI KaJIbLINUSA — B MPOTHUBOIOJIOXHOM Ha-
MpaBJIeHUH, T. €. U3 XKECTKON BOJBI B paccod;

mepmoxumuyeckuli, Ipu KOTOPOM pEareHTHOe yMsATYeHHE OCYy-
IIECTBISIOT OOBIYHO C HCIOJb30BAHMEM HM3BECTU U COIBI WJIH,
pexe, eIKOro HaTpa U COAbl Ipu TeMmepatype Boasl 6onee 100 °C
(mo 165 °C). TepMOXUMHYECKUIT METON YMSATYEHUS TIPUMEHSIETCS
B OCHOBHOM IIPY TTOJATOTOBKE BOABI IS MUTAHUST KOTJIOB. TOJBKO
B 3TOM cJyyae YTUJIU3UPYETCSl MOUTH BCE TEIUIO, 3aTpaye€HHOE Ha
MOAOTPEB BOJHI.

Br160op TOrO MM MHOTO METOMA OTpEAesIeTCS KaueCTBOM UCXOI-
HOU BOABI, HEOOXOAUMOU TIYOMHON YMSTUYEHUSI U TEXHUKO-3KOHO-
MMUYECKUMHU COOOpaKeHUSIMH.

OOBIYHO AJIST YMSITYEHUST MOA3EMHBIX BOJI PEKOMEHIYETCS TPH-
MEHSTb KATHOHOOOMEHHBIN METON; IS TIOBEPXHOCTHBIX BOM, KOTIa
OOHOBPEMEHHO TPeOyeTCs U OCBETIICHWE BOABI, — HM3BECTKOBBIM
WJIU U3BECTKOBO-COMOBBIN MeToa yMsirueHust. [IpakTudecku riyou-
Ha YMSITYEHUS] U3BECTKOBBIM WJIM U3BECTKOBO-COJOBBIM CITOCOOOM
cocrasjsiet 0,5—1 Mr-sks/.
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Ymsazuenue 600b uzeecmkosaHuem TIPUMEHSTIOT TIPH BBICOKOI Kapbo-
HaTHOW M HU3KOWM HeKapOOoHATHOM XecTKOCTH. CyIIIHOCTh 3TOr0 MeTO-
J1a YMSTYEHUST BOABI CBOOUTCS K CIIEAYIOIIMM OCHOBHBIM IIpolieccam:

1) pacTBOop M3BeCTH (M3BECTKOBOE MOJIOKO) obOoramjaeT BOAY

noHamu OH-u Ca?*:

Ca(OH),¢> Ca?* + 2 OH-;

2) oborameHne Boasl noHaMu OH~ NMpUBOIMUT K CBSI3BIBAHUIO
cBobomaHoit yraekucnorsl CO,:

CO, + 2 OH-CO,>-+ H,0;

3) ouxapbonatel HCO;~, Haxonsmuecs: B yMsAr4yaeMoit Boae, Ie-
pexonst B kKap6oHarsl CO,2-:

HCO,~+ OH-¢» CO;2- + H,0;

4) mosbimreHne KoHueHTpauun CO;2~ MOHOB M HANMYKE Kaslb-
ust Ca2* B MCXOMHOM BOIE M BBEJEHHOTO C M3BECTHIO NPUBO-
JIUT K TIPEBBILIEHUIO TIPOU3BENEHUS] PACTBOPUMOCTH KapOoHa-
Ta KasbLst [P, co ¥ €ro ocaxneHuio:

Ca?* + CO;2-— CaCO4l;

5) npu noGaBeHMU U30BITKA U3BECTH OCAXIAETCST TAKXKE M Mar-
Huit B Buze Mg(OH),:

Mg2* + 2 OH-«> Mg(OH), .

Ons yaydineHUs! yoajeHWs] TOHKOAMCIEPCHBIX U KOJUIOUIHBIX
TIpUMecei U CHUXKEHUSI LIEJIOYHOCTH BOJBI OMHOBPEMEHHO C U3BECT-
KOBaHMEM IIPOBOASAT KOAryJsILIMIO 3TUX NPUMECEii, HCTIONB3YS B Ka-
YecTBe KOoaryJysiHTa xXene3Hslit Kynopoc FeSO, - 7H,0.

IToBbIIeHHOE conepXaHWEe OpraHMYeCKHUX NpUMeceil u npeobiia-
JlaHWe MarHUEeBOU XEeCTKOCTH Haj KaJIbLIMEBON CHUXKAIOT CKOPOCTh
npolecca yMsITYeHHUS.

B npakTuke mpUMeHsIeTCs TakXe M3BECTKOBO-COHOBBI METO[
ymsryeHus. B 3ToM ciyyae moMuMo peakuuii (OMMCaHHBIX BhILIE),
WAYLIUX TIPU 100aBIE€HUU U3BECTH, HOTIONIHUTEIBHO yOAIsIeTCsl He-
KapOOHaTHas XECTKOCTb BOJBI 32 CYET BBEICHHS KaJIbLIMHUPOBAH-
Hoii consl Na,CO;.

Ho3a u3zsectu B nepecuere Ha CaO MoxXeT OBITH OTpeaeseHa Mo

¢dopmyre

I, _28([CO] X, + [Nig;] B 10.5), M/,

K
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rne [CO,] m [Mg?*] — KoHueHTpauuu cooTBeTcTBeHHO CO,
v noHoB Mg?*, mr/n; I, — nosa KoaryasiHta, mr/m; 28, 22, 12
M e, — 3KBUBaJeHTHl cooTBeTcTBeHHO CaO, CO,, Mg?* u Kkoary-
JsiHTa, Mr/mr-skB; 0,5 — 3anac u3BectH, Mr-skB/i; X; — kapbo-
HaTHas XeCTKOCThb, MI-3KB/J1.

Jo3a xanbuuHMpoBaHHOI conbl Na,CO; MoXeT ObITh ornpenese-
Ha 110 popmMmylie

A,

(¢

K

rae XK, — HekapOOHaTHas XeCTKOCTb BOABI, MT-9KB/1; [, — no3a
KOaryJisiHTa, Mr/ji; 53 v €, — 3KBUBAJIEHTbI COOTBETCTBEHHO Kajlb-
UMHUPOBaHHOM conbl Na,CO; u KoarynsiHTta, Mr/Mr-skB; 1 — 3amac
COMbl, MI-3KB/1.

Bonee rnmy6boKoMy yMATUYEHHIO CITOCOGCTBYIOT MOJOTPEB BOMIHI,
nobaBieHre U30bITKAa peareHTa-ocaauTessl U co3daHue KOHTaKTa
yMsiIT4aeMOi BOJIBI C paHee 00pPa30BaABIIMMCST OCATKOM.

Ymazuenue 60061 no Memody uoHHo20 obmena OCHOBAaHO Ha CBOW-
CTBE KATHOHUTOB OOMEHMBATh KATUOHBI, KOTOPBIMHU TPEABAPUTENb-
HO «3apsiXeHbl» €r0 aKTUBHbBIE TPYTIIBI, HAa COAEpPXaIllHeCcs B yMsIr-
yaeMo BoJe KaTHMOHBI KaJIbIIUSI U MarHusl. B pe3ynbrare peakuuu
KaTUOHUT OTHAET B BOAY B3aMeH ITOTJIOLIEHHBIX OOMEHHBIE KaTHO-
Hbl. B 3aBUCMMOCTH OT TOTO, KAKUM OOMEHHBIM MOHOM «3apsIKeH»
KaTUOHUT (HaTpueM, BOJOPOAOM MU aMMOHHUEM), Pa3IM4aloT IMpo-
ueccel Na*-, H*-, NH™*,-katnonuposanusi.

Ilpouecc o6MeHa MOHOB MeXAYy KaTHOHAaMU U pacTBOPOM, CO-
JIEPXAlUMM COJNU XECTKOCTH, 3aBUCUT OT MHOTHX (haKTOpOB:
CBOWCTB KaTUOHUTOB, COCTaBa MCXOOHOM BOMABI, YCJIOBUIA MPOXOXK-
JIEHUsI TIpoliecca U Aap.

Bce aTu (hakTOpBI TECHO CBSI3aHBI MEXIY CO00IT U Mpexae BCETO
OTIPENIEIISIIOT CKOPOCTh MPOXOXAEHUsT HOHOOOMEHHBIX peakLuid. Pe-
akuusi obMeHa MeXIy KaTMOHMTOM M MOHaMHW MCXOOHOI BOIBI
obycnoBnuBaercst nuddy3veit MOHOB U3 pacTBOpa BHYTPb KATUOHU-
Ta U U3 KATUOHUTA B UCXOIHYIO BOIY.

B xayecTBe KATHOHUTOB B HACTOSIIIIEE BPEMST TPUMEHSIIOT UCKYC-
CTBEHHO TOJIy4aeMble MaTepuaibl, HallpuMep CyJibhOoyroyib, KaTuo-
HuTh Mapku KY-1, KY-2-8 u np.

Oco6eHHocTbio Nat-KaTHOHUPOBaHUS SIBJISIETCS TO, YTO Kap6o-
HaTHas XEeCTKOCTb YMSITYEHHOM BOJIBI, 0OyC/IOBJIeHHasi OMKapOoHa-
TaMU KaJibUUsI U MarHUs, IEPEXOOUT B OMKapOOHATHYIO IIEI0Y-
Hocth NaHCO;, T. €. KOHUEHTpauusi 6MKapOOHATHBIX MOHOB HE U3-
MeHsIeTcs.

+1), mr/m,

I, =530K,, +
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HauGonblee NMpakTUyeckoe NMPUMEHEHUE HAIILUIO COYEeTaHUE
npouteccoB Nat- u H*-kaTMoHupoBaHus, B pe3ybTaTe YEro MOXET
OBITH TOCTUTHYTA TpebyeMasi MEJOYHOCTh UM KUCJIOTHOCTL TIPHU
B3aMMHON HEWTpaJM3allMM KUCJION U 1IEJTOYHON BOMIHI.

ITpy omHOCTYNEHYAaTOM KaTMOHUPOBAHUU XECTKOCTh MOXET
ObITh cHUXeHa n0 0,1 Mr-3KB/J, NpU ABYXCTYMEHYaTOM — IO
0,01 mr-sks/m.

ITocne nicyepraHusi OOMEHHON €MKOCTH KaTHOHUTA JEIaeTCs €ro
peredepanus 6—10 %-HHIM pacTBopoM mnoBapeHHoi conu NaCl,
ecnn KaTuoHUT B Nat-dopMe, unu 2—3 %-HBIM pacTBOPOM KHCJIO-
ThI o1 HT-katHouwuTa.

IMpouecc pereHepaly BKIIOYAET CAEAYIOLINE OTNepalliu: B3PhIX-
JIeHWe KaTUOHWUTA UCXOOHOM BOMIOM, MTOaBaeMoOit CHM3Y BBEPX C UH-
TEHCUBHOCTBIO 3—4 11/(C - M2); IPOMYCK pereHepaliMoHHOTO pacTBO-
pa cBepXy BHHU3 CO CKOPOCTbIO ~ 3—5 M/4 U OTMBIBKY KaTMOHUTA
HMCXOMHOI BOJIOM CO cKOpocThio ~ 10 M/4.

OTMBIBKA 3aKaHUYMBAETCS MPU CHUXEHUHN XKECTKOCTU (hUIbTpa-
ta 1o 0,1 Mr-sxs/i, mocie yero ¢pUIbTp BKIIIOYAETCS B pabouyuit
LIMKJT.

OCHOBHO# BEJIMYWHOM, Oompenensoueil Harpy3Ky Ha KaTHOHO-
00MEHHYIO YCTAHOBKY 32 OIMH LIWKJI, SIBJISIETCSI KOJIUYECTBO yaass-
€MBIX COJIeit )KEeCTKOCTH (KaTUOHOB), T-9KB:

E= Q- X/n,

rae Q — KOJMYECTBO ymsiryaeMoit BoIbl, M3/cyT; XK, — obuiast xe-
CTKOCTh YMATYAEMOI BOJBI, I-3KB/M3;n — MpeanonaraeMoe Yuciio
pereHepaluii B CyTKHU.

5.15. OnpecHeHue n ob6ecconmBaHue BoAbl

CHuxeHHe cojiecomepXaHusi Boasl o TpeboBaHuit CanlluH
2.1.4.559-96 Ha NMUTHEBYIO BOLY WJIM IO BO3MOXHO HU3KOTO Mpeje-
na (moJsieit Mr/i) Ha3bIBAlOT COOTBETCTBEHHO OIPECHEHUEM WIIU
00€ECCOIMBaHUEM.

CremneHb 00€CCOMTUBAHUSA ONpPENENISIETCA 110 YAEAbHOMU 2JIEKTPHU-
yeckoit nmposoaumocti (OM~! - cm~!) uam mo oGpaTHOI BeTMUYMHE
— yIeJbHOMY COMpPOTHUBIIEHUIO (OM - CM).

K HacTosiieMy BpeMeHM B MUPOBOM MpaKTHUKe OMNpPENETUITUCH
cJAeayIol[ie OCHOBHBIE METOMIBI ONMPECHEHUSI BOMABI: QUCMUANAYUSA,
UOHHBIL 0OMeH, INeKMPOOUANU3, BLIMOPANCUBAHUE, 2eNUOONDECHEHUE
u oopamusiit ocmoc (eunepgursmpayus). O6eccoiuBaHUE JOCTUTACT-
CcS B OCHOBHOM IMCTHJUISILIUENH, MOHHBIM OOMeHOM. Bo3moxxHO
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1 IpUMEHEHNE MHOTOKAMEPHBIX 3JIEKTPOAUAIN3aTOPOB C KaMepa-
MM, 3aMOJHEHHBIMHU CNIEMAJIBHBIMU CMECSIMU UOHHUTOB.

BriGop MeTona onpecHeHUsT MJIM 00eccoMBaHus 00yCJIOBIMBA-
eTCs KaYeCTBOM MCXOOHOW M TpeboBaHUSIMU K 00paboTaHHOil Bozg,
MMPOU3BOAUTENBHOCTBIO YCTAHOBKU M TEXHUKO-3KOHOMUYECKUMU
COOOpaXEHUSIMU.

ATIpUOPHO MOXHO CKa3aThb, YTO MPH COJIECOAEPKAHWU B BOJE 10
2—3 r/n pekoMeHIyeTcs MOHOOOMeHHBI MeTon, 6onee 10 /a1 — au-
CTUJUISILIMS, 3aMOpaXXMBaHME WIM obpaTHBIi ocMoc, 2,5—15 r/m —
SJIEKTPOANANIN3 UJIU OOpaTHBINM OCMOC.

Hucmunnsyus — Havbosiee M3yYEHHBIM M pacrpOCTpaHEHHBIN
METOJI ONIPECHEHUS CONEHBIX, 0COOeHHO Mopckux BoAd. Ero ueneco-
00pa3HoO MPUMEHSTh NMPU HAJTUYUU KPYTTHOTO UCTOYHMKA JCIIEBOTO
Teruia ¥ GOJIBIIOro KOJINYeCTBA UCXOMHOM BOJHI.

TTpuHLIUTT OINCTHISILIUK OCHOBAH HA TOM, 4YTO TIpU HArpeBaHUU
COJIEHOM BOJBI 10 TEMITEPATYPHI BhILIE TEMIIEPATYphl KUTIEHUS (TTpH
JIAaHHOM CoOJIeCOAEepPXaHUU U NaBJeHNUU) 0Opa30BaBIIMIACS Tap TIpH
naBjeHUH MeHee 50 Krc/cM? MpakTHYeCKU He CIIOCOOEH PacTBOPATH
coJepxallMecss B ONMPECHsIEMON BOJE COJIM, TTO3TOMY IMPHU €ro KOH-
JIeHCallUM TMONYJYaeTcs MpecHast Boja.

it BeITapUBaHUST MCMOJIB3YIOT TEIJIOTY, BBIICJSIIOUIYIOCS TIPU
CropaHUM TOTLIMBA, TETIJIOTY KOHIEHCALIMY T1apa, SHEPTHIO CONTHeY-
HBIX JIy4eil, aTOMHBIX PEaKTOPOB U T. 1.

IIpocTeitinas ofHOCTYNeHYaTass MCMapUTeIbHasl YCTaHOBKA CO-
CTOUT U3 KOTJa, Ijae obpasyeTcs mnap Mpu KUIMSTYEHWH BOJBI, MCIa-
puUTENsS O 3MEEBUKOM, KOHIIEHCATOpa Napa U COOpHUKa 00eccoieH-
HOI1 Bomsl (puc. 5.29).

MHorocTyrneHuaTble IUCTWIISIIMOHHBIE OMPECHUTENbHBIEC YCTa-
HOBKM NPEACTABISIIOT CO00I HECKOJIBKO MOCIEN0BaTEIBHO paboTa-
IOLUX OOHOCTYIIEHYATHIX TUCTUUISIIIMOHHBIX YCTaHOBOK. ITo Takoi
CXeMe BTOPWYHBIN Tap NMpeabiayllieil CTyIeHH UCTTONb3YyeTCs B Kaye-
CTBe Iperollero napa Juisi MicriapeHusi Boasl B nocienyoomieit. Ilap
rocJienylouieit CTyreHU IoCTyIaeT B KOHAEHCaTop, TIe OXJIaXxaaeT-
csl M KOHAeHcUpyeTcsl. B HacTosiliee BpeMs MOJIydMJT pacripocTpa-
HEHME U METOA MTHOBEHHOIO McrapeHus («Jenr»), KOTOphlit oc-
HOBaH Ha SIBJIEHUU CHUXEHHUSI TEMIIepaTypbl KMITEHUSI BOIBI IO
Mepe yMEeHbIIIeHMs JaBJIeHUsl B McriapuTesisx. YeM Bblllie TeMIIepa-
Typa BOAbI M INTyOXe BaKyyM, TeM OoJbllie BOABI UCIIAPSIETCSI.

IIpyn ucronb30BaHUM UOHOOOMeHHO20 Memoda COJieHasT BoJa
MOCJIEA0BATEIBHO MIPOXOIUT Yepe3 (PUNBTPHI, 3aTPpy>KEHHbIE KaTH-
OHHUTOM M aHUOHHUTOM, KOTOpBIe TTEPUOANYECKHN PETeHEPUPYIOTCS
2—5 %-HBIM pacTBOPOM KHUCJIOTHI U LIEJTOYH COOTBETCTBEHHO.
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Puc. 5.29. CxeMa ogHOCTYneHYATOH MCHAPUTEIbHONH YCTAHOBKM:
1 — xoten U1 HarpeBaHusl BOAbI 40 KUMEHUS; 2 — UCTIapUTeNb; 3 —
KOHIeHcaTop; 4 — Hacoc; 5 — cOOpHBIit 6aK 00eCcCONIEHHOM BOIBI

ITpyuMep OqHOCTYTIEHYATOM CXEMBI IS ONPECHEHUS BOIBI, COCTO-
sitieit U3 KaTHOHUTOBBIX (PUIIBTPOB C CHUTBHOKHUCIOTHBIM KaTHOHU-
TtoM KV-2-8; nerazaropa s otaysku CO,, o6pasyroluerocs rnocie
H*-xaTMOHUTOBBIX (PUTBTPOB; AHUOHUTOBBIX (PMIIBTPOB CO CPETHE-
OCHOBHBIM aHUOHUTOM DJID-10IT u 6ydpepHriM Nat-kaTmoHUTO-
BBIM (bUJBTPOM LIS KOPPEKTUPOBKU pH moce onpecHeHUs, TOKa-
3aH Ha puc. 5.30.

B cooTBeTcTBUM € HeoOXOAMMOI TyOMHONH 00€CCONMBAHUS
BOABI MMPOEKTUPYIOT OJHO-, ABYX- M TPEXCTyMEHYaThle YCTAHOBKHU.
B cxemax riiy6okoro o6ecconmMBaHus BOABI IPUMEHSIIOT TaK Ha3bl-
BaeMble (PUIBTPHI CMEIIAHHOTO AeHCTBUS.

BAnexkmpoduansuz — Mpolecc cenapalryd UOHOB COJIEH, OCYIIIECTB-
JiSeMbIi B MHOTOKaMEPHOM armapare (3JIEKTpOIUainu3aTope) Mmom
JIEUCTBUEM TOCTOSTHHOTO 3JIEKTPUYECKOTO TOKa, HAlpaBlIeHHOTO
TepTIIEHANKYISIPHO K IUTOCKOCTH MeMOpaH. B anekrpomnanusaropax
JJIS1 OTIpECHEHUSI TPUMEHSIIOT KaTHOHUTOBbIE «MK-40» 1 aHMOHUTO-
Bble «MA-40» MeMOpaHbl. C TOMOILIBI0 HOHOB MEMOpaHa MPOBOAUT
TOK JIUIIb OMHOTO 3HAKa: KATHOHUTOBLIE MEMOPAHBI MPOITYCKAIOT 110~
JIOXUTEJIPHO 3apsiKEHHBIE MOHBI, 3 aHHOHUTOBbIE — OTPULIATEBHO
3apstkeHHble. Ha 3ToM cBoiicTBe MeMOpaH, Ha3bIBAEMOM CEJICKTHB-
HOCTbIO, OCHOBaH MeTOJ[ 3JIeKTPOANATTM3HOTO OTIPECHEHUST BOIBI.
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Puc. 5.30. Texnonornyeckue cXeMbl HOHHTOBOTO 00€CCOMBAHUSA BOJbI:
a — OfHOCTyrneHYarast; 6 — ABYXCTyIeHYaras; ¢ — TpexcTyneHyatasa; I, § —
rnojgaya MCXOLHOM M OTBOA 00ECCONEHHOI BOMbl; 2 — BOAOPOA-KAaTUOHUTO-
Bble HUIBTPLI; 3 — Aera3atop; 4 — MPOMEXYTOUYHBIM pe3epByap; 5 — Hacoc;
6 — aHWOHUTOBbIE (PUILTPLI; 7 — O6ydepHbIt HATPUIl-KATHOHUTOBBIM
¢unbTp; 9 — Bomopoa-kKaruoHUToBble uibTphl 11 ctynenu; 10 — aHUOHU-
ToBble (UILTPHI II CTyrneHu (¢ CHILHOOCHOBHBIM aHUOHUTOM); /] — BOIO-
poa-katnoHuToBble GuabTpel 111 crynenu; 12 — aHMOHUTOBBIE (DUITBTPHI

I ctynenu

Armapar, B KOTOPOM NPOU3BOJIUTCS OTAEJEHHUE COJIEN OT BOJIBI,
Ha3bIBAETCSI MHOTOKAMEPHBIM 3JIEKTPOAMATN3ATOpoM. OH MMEET 1o
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OHOMY KaTo/ly M aHOAY (M3 CMEeNNaJbHOrO rpaduTa UM ITaTHHH -
POBAaHHOTO TUTaHa) ¥ Ao 300 kaMep, 0O0pa30BaHHBIX CTEHKAMM Ka-
THOHHUTOBBIX U AHHOHUTOBHIX MeMOpaH. CXxeMa MHOTOKaMEPHOTO
3JIEKTPOAMAIU3HOTO ariapara rnpejcrasieHa Ha puc. 5.31.

/
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Puc. 5.31. CxemMa MHOrOKaMepHOro 3JeKTPOAMANH3HOTO ANNAPaTa:
1, 4 — otBOA 06ECCONEHHOI U Mofaya UCXOAHOM Bombl, 2, 5 — MOHOCE-
JIEKTUBHBIC KAHHOHUTOBbIC U aHWOHUTOBBIC MeMbOpaHbl; 3 — Karon;, 6 —
aHon; 7 — oTBOJ KOHUEHTparTa

IlInpokoe pacripocTpaHeHHe TTOIYIUIT Memod o6pamHoeo ocmocd.
BT0 npouecc pasneseHus] HCTUHHBIX PacTBOPOB, 3aKJTIOYAIOIIHIACS
B (GUIbTPOBAHMM XUAKOCTH Yepe3 IOJyNPOHULAeMble MEMOPAaHHI,
KOTOpBIC MPOMYCKAIOT PACTBOPUTEND (BOLY) U 3alepKHMBAIOT pa-
CTBOPEHHBIE BELLIECTBA.

HasneHue, Mo KOTOPBIM OCYLIECTBsAETCS (DUIIBTPOBAHUE, 1O~
>KHO TIPEBBIIIATE OCMOTHYECKOE, OOYCIOBIEHHOE PA3IUYUEM KOH-
LEHTPALMIA coJielt B IIPECHOU M coseHOo# BoAe (i BOIBI OKeaHa
NPY COJIECONEPXKAHUU 35 T/ OCMOTUYECKOE AaBJIEHHE COCTABISIET,
Haripumep, 2,4 MIla).

‘TaknM 06pa3oM, ABMXKYILEH CHUIION Npoliecca o6paTHOTO 0cMoca
oynet nasnenue AP = P—(I1,—II)), rne P — naBjeHue Ham pacTBO-
poM omnpecHsieMoit Boabl; /1) 1 I, — 0CMOTHYECKOE IaBJIeHUE CO-
OTBETCTBEHHO OTIPECHSAEMOIt BOABI U (DUIIBTPATA.

YacTHBIM criydaeM 06paTHOTO OCMOCa ABASETCS YABTPAaDUIIbT-
panus, oCHoBaHHast Ha (UIBTPOBAHUU BOAHBIX KOJJIOUAHBIX pa-
CTBOPOB yepe3 GoJiee KpYMHOMOPHUCTHIE NONTYNPOHULIAEMbIE MEMO-
paHBbl.
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5.16. ®TopuposaHue u obecpTopmuBaHue BoAbl

Copnepxanne ¢propa B muTheBoit Bome cortacHo CanlluH B 3a-
BUCHMOCTH OT KJIMMaTHUYECKUX YCJIOBUIT JOJIKHO MOAIEPXUBAThCS
B nipeaenax 0,7—1,5 Mr/n. HemocraTok ¢GTopa B NMUThEBOIT BOIE
TMPUBOIUT K Kapuecy 3yO0OB y HaceleHUsl, U30BITOK — K (itoo-
poa3y.

B kauecTBe ¢TOpcomepKaliix peareHTOB MOXHO UCIOJb30BAaTh:
KpeMmHedTopucThIit HaTpuit Na,SiF,, KkpeMHedTOPUCTOBONOPOAHYIO
kucnory H,SiFg, dropucterit Hatpuit NaF, kpeMHepTOpUCTBIN am-
moHuit (NH,),SiF,, dropucrerit kansunmit CaF,, dpropucrosonopon-
Hyto kucnory HF, kpemuedtopucreiit kanuii K,SiF, kpemHedTo-
pucThIit amoMuHMIA Al,(SiFg);, ropucteiit amoMmununit AlF; u np.
B oTedecTBEHHOM MPaKTUKE IIMPOKOE NMTPUMEHEHHE TTOJTYYHIT KpEM-
He(TOPHUCTBIN HATPHIL. DTO MEJIKUIA, CBIMYYHit, HETUTPOCKOTTHYEC-
KM KpUCTAJJTMYECKUI TTOPOIIOK Oesioro 1BeTa, 6e3 3amnaxa, ynodeH
B aKcryarauuu. ITnotHocTs ero 2,7 r/cm3, pH HachIleHHOTO pa-
crBopa 3,5—4,0. B Bone pactBopsieTcd 1ioxo. CaMblii AelIeBbIi U3
BCEX TMEPEYHUCTIEHHBIX pPeareHTOB — (TOPUCTBIM KaNbliWif, HO OH
MMeeT KpaifHe HU3KYIO pacTBopuMocTh B Boje (0,0016 r Ha 100 mn
ipu 25 °C).

YcTaHOBKU (PTOPUPOBAHUS MO TEXHOJOTUM MPUTOTOBJICHUS pa-
CTBOPOB (hTOPCOAEPKAIIMX PEAreHTOB MOXHO KJ1acCU(MUIIUPOBATD:
Ha YCTaHOBKH CaTypaTOPHOTO THUIIa; C paCTBOPHBIMHU 0akKaMu (C Me-
XaHWYECKOM MeIIaJIKONH WJIM ¢ 6apOOTHUPOBAHMEM CXKAThIM BO3/Y-
XOM); C PacTBOPHO-3aTBOPHHIMU 0aKaMM; C IPUMEHEHHEM KpPEM-
He(pTOPUCTOBOAOPOIHOMN KUCIIOTHI.

Ha ycraHoBKax camypamoproeo muna B Ka4yeCTBe peareHTa MmpH-
MEHSIOT MOPOILIKOOOpa3HbIi KpeEMHE(MTOPUCTHIN HATPUA, KOTOPHIH
BBOJSIT B BOAY Iepen XJopupoBaHUeM. IIpeaBapUTeNIbHO peareHT
3aMayMBalOT U pa3MEIIMBAIOT B eMKOCTH, a 3aTEM BBUIMBAIOT B ca-
TypaTop (nmpuMepHo 1 pas B cMeHy). B ocHOBY pabGoThl catypaTopa
MOJIOXKEH MPUHIUI 0ObEMHOTO BBITECHEHUSI.

Bo ¢pmopamopnbix ycmanoexkax ¢ pacmeoprbimu bakamu B Kade-
CTBE peareHTa HUCIONb3YIOT KpeMHEe(MTOPUCTHINH HATpHii. 3arpy3Ky
B 0aKM peareHTOB OCYIIECTBJISIOT C ITOMOIIbI0 OYHKEPOB, 000pyH0-
BaHHBIX BUOpaTOpaMu U A03aTopaMH 0O0beMHOTO TUNa. st Jrydiire-
ro pacTBOpPEHMsI peareHTa 6aku CHabGXeHbl MeIllaJIKaMU C YaCTOTOM
BpaieHns 50—60 MuH~!, BO3MOXHO nepeMelIMBaHKeE CXAThIM BO3-
nyxoM. Bpems nmepeMeiimBauua 2 4, BpeMs oTcTanBaHug 2 4. KoH-
LIEHTpALIMs pacTBopa peareHta B 6akax octasiuser 0,05 % no ¢ro-
py wiu 0,008 % 10 yuCTOI CONU.
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DPmopamopHsle YCMAHOBKU C 3AMEOPHO-PACMEOPHYIMU OaKamu CO-
CTOSIT U3 CUCTEMBI OAKOB: 3aTBOPHOIO, ABYX PACTBOPHBIX U 1O03UPY-
lolero 6aka, CHaGXeHHOTrO MOTJIaBKOBBIM KJ1alaHOM. 3aTBOPHbI
M pacTBOPHBIE 6aKu 00OpYIOBAaHBI 3AEKTPOCMECHUTENSIMU. PacTBo-
pAOT (PTOPUCTHIN HATPUi B Boje, Harpetoit 1o 75—80 °C.

ITpu npumenenuu 8 %-roii KpemuedpmopucmogodopoOHoli Kucaomot
OHa M3 aBTOMOOUJILHOI WJTH XeJIE3HOOOPOXKHOM LIMCTEPHBI, B KOTO-
poii TPaHCITOPTUPYETCS, C TTOMOIIBIO BO3MYXONYBOK IePeaaBINBAET-
CA B CTAallMOHApHBIE CKJIAACKHE LIMCTEPHBI, @ U3 HUX TOCTYNaeT B
0aK-MEpPHHK, OTKYa 3XEKTOPOM JTO3UPYETCS B BOLY.

B 3apybexHoil NMpakTHKE (PTOPUCTbIE COCAUHEHUS BBOISTCS
B BOIY B CYXOM BUIIe — HETOCPENCTBEHHO MOPOIIKOM, CYXUMHU J10-
3aTopaMH, Yepe3 PaCTBOPHYIO KaMepy WIN B XHMIKOM BUIEe — 103a-
TOpaMu st pacTBOPOB. I1epBhIii crOCO0 OOBIYHO Peayu3yioT Ha BO-
JIOOYMCTHBIX KOMILIeKcax OOJbIlIoi MPOU3BOAUTEIbHOCTH, BTO-
poit — Ha yCTaHOBKAaxX MaJIoi MTPOU3BOIUTEIbHOCTH.

Ins o6ecchToprBaHUS BOALI MOXET OBITH UCTIONB30BAH PSll Me-
TOJIOB.

1. Memod copbyuu ¢mopa ocadkom eudpokcuda asrOMuHUs UAU
Maznus, a makxce gocgpama Kanrvlyus, KOTOpHI 1eaecoodpa3Ho MpH-
MEHSTh MpH 00paboTKe MOBEPXHOCTHBIX BOM, KOraa Kpome obec-
¢TopuBaHusa TpebyeTcst e€lle UX OCBETIEHHE U 0O0eclBeUMBAHHUE.
BMecre ¢ TeM MeTOI UCTIONB3YETCS IS 00pabOTKH TTON3EMHBIX BOJ
MpU HEOOXOMUMOCTH OHOBPEMEHHOTO YMSITYEHUS BOMBI peareHT-
HBIM MeTonoM (puc. 5.32, a).

Hccnenosanusi, BoimonHeHHsie B MI'CY (.M. Hukonanze u ap.),
MoKa3ajiu, YTo Tpoliecc copOoLmu hTopa cBexXeoOpa3oBaHHBIM M-
pokcunoM MarHust npu pH = 9 nporekaer 66ICTPO U UHTEHCUBHO,
MPAaKTUYECKN HE 3aBUCUT OT TeMIlepaTypbl U 3aKaHUYMBAeTCs 3a
8—12 MuH, cOpOLIMOHHAsA CIMTOCOOHOCTh TMAPOKCHUIA MATHUSI MOXET
OBITH MCTOJIb30BaHAa 00JIee MOJTHO MPOMyCcKaHeM obpabaTeiBacMOi
BOIBI YEpPE3 €r0 B3BELIECHHBIN CJION.

PexoMeHayeMasi CKOPOCTb BOCXOASILIETO ABUXEHUS] BOIbI B OC-
peraurenax — 0,2—0,3 mMm/c. Bricora ciios ocanka nmpuHUMaeTcs
2—2,5 M. BpeMst ripeObIBaHHS BOJBI B C10€ KOHTAKTHOTO OCaaKa He
MeHee 1 4. TIpu 3TOM pacxojm MarHust Ha ynajaeHue 1 Mr ¢ropa —
okoJio 30 Mr.

OGechToprBaHUE BOIBI COJIIMHU ATIOMUHUS 11eJ1eCO00pa3HO Mpo-
BOIMTH NpH HU3KKUX 3HayeHUs1Xx pH = 4,3—5. B aTom ciyyae B ocaj-
K€ MPEeNMYILIECTBEHHO HaXOAUTCS OCHOBHOM CyJb(aT aTlOMUHUS —
AlI(OH)SO, n yMeHbIaeTcs COAEpXaHUe TMIPOKCUIA aTIOMUHUS
Al(OH);, xortopbiit copbupyeT PpTOp B MEHBLICH CTENEHU, YEM
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AI(OH)SO,. Mpu takux pH TpebyloTcs MeHbINE 103bl Cyiabdara
amoMuHus: 25—30 Mr Ha 1 Mr ymansemoro ¢Topa.
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Puc. 5.32. Cxema nedropupoBanus Boabi copduueii Ha
CBeKeobpa30BaHHOM THAPOKCHIAE aJlOMHHHA (a) H (QUILTPOBAHHEM Yepe3
3ePHHUCTYIO 3arpy3Ky, 3apsiKeHHyi0 cyiabdaT-uoHamu (6):

1, 7 — nomaya MUCXOOHOI M OTBOA AedTOPUPOBAHHOM BOABI, 2 — BBOJ pa-
cTBOpa u3BecTH (coabl) M cyabdara amioMuHus; 3 — cMecutesib; 4 — oc-
BETJINTEJIb CO CJI0EM B3BELIEHHOTO OCaJKa; 5 — BBOA KMCJOTHI ISl CTabu-
JIU3aUMKU BOAbl; 6 — cKOpbIil dunbTp; &8, 9 — 3apsiaHasi U pabouyass Kame-
pbl cMmecuTensi; 10 — nonauya cynbdaTa amioMuHUsA; 1] — KOHTaKTHbIHI
ocBeT/IUTEND; 12 — pe3epByap cbopa nepBoro ¢punbrparta; /3 — OTCTOIHUK
NMpOMBbIBHOM Bofbl; /4 — BBOI xJiopa; 15 — pe3epByap YMCTOM Boabl;, 16 —
Hacoc
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Yoanenue pmopa u3 600dvr ¢ nomowibto mpukansyuigpocghama oCHoO-
BaHO Ha COpOLIMM CBEXeoOpa3oBaHHBIM TpUKaJbLUii(ochaToMm, Ko-
TOPBII CBA3BIBAET UMEIOIIIHIiCS B Bole (GTOp B MAJIOPaCTBOPUMOE CO-
emvnenue — [Cay (PO4)4CalF,, Beinanatouiee B ocanok. Pacxon tpu-
Kanbuuidochara Ha ynanenve 1 mr ¢ropa cocrasnser 23—30 mr.
Cas3bIBaHHE (hTOpa OMUCHIBAETCA CIAEAYIOLIEH peakLMe:

3Ca, (PO,), + NaF + Ca(HCO,), — [Ca, (PO,)Ca]F, + 2NaHCO,.

CKOpOCTb BOCXOISILIETO TMOTOKAa BOJBI B CJIO€ B3BEIUEHHOTO
ocanxa npuaumator 0,6—0,8 mMm/c. ConepxxaHue ¢propa CHUXAETCS
¢ 5 no 1 mr/a npu pacxone peareHta 30 Mr Ha | Mr yganeHHOro
¢ropa.

B onucaHHBIX CJlyyasX TeXHOJIOrHYeckasi cxema aedTopupoBa-
HUST BOJBI C UCITOJIb30BAHUEM COOTBETCTBYIOIIMX PEareHTOB BKJIIO-
YyaeT BePTHKAJIbHbIE BUXPEBBIE CMECUTENIM, OCBETJIUTEIN CO CIIOEM
B3BEILIEHHOTO 0CAJIKa Y CKOpble (PUIIBTPHI.

TeXHUKO-9KOHOMMUYECKOE CpaBHEHUE TPEX pPAaCCMOTPEHHBIX
COPOLIMOHHBIX CITOCOO0B NeTOPUPOBAHUS BOIBI IOKAa3ajuo, 4TO
HauboJee 1enecoobpa3HO MPUMEHSTh ISl YKa3aHHOU LEeJU TMAPO-
KCHJ MarHusl.

2. BJI. Oparuuckuit (HUU KBOB) u np. npennoxunu odec-
(TopuBaHUE BOOBI Memodom KOHMAKMHO-COPOUUOHHOU KOAzyAsyuu.
KoarynssHT — cepHOKUC/BII aJlOMUHWI BBOAMTCS B BOIY HETO-
CPENCTBEHHO Tepe]] KOHTAKTHBIMU OCBETJIMTENSIMU. MeTox rpume-
HUM TIpU KOHIIEHTpauuu ¢@topa A0 5 Mr/i, cepoBomopoaa o
2 Mr/n, menoyHocTy a0 6 mr-sks/a. Ha 1 mMr ynansemoro ¢ropa
pacxonyetcs ~ 80 Mr cynbdarta aTlOMUHUS.

3. Hegpmopuposarnue 600bi aKMueUpPOBAHHLIM OKCUOOM ANOMUHUSA
(Oegparoopumom) obecrieunBaeT BBHICOKHUIA 3dekT ymaneHus: ¢propa
M3 TTOA3EMHBIX BOA. 3€PHUCTBII aKTHBUPOBAHHBIH OKCUM aJIOMU-
Hust (BAOA) siBisieTcst HanboJiee NeleBbIM COPOEHTOM, MPOCTHIM
B U3TOTOBJIEHUHU M EMKMM IO TomioueHuto ¢topa. I1pu dunprpo-
BaHUM 0OpabaThiBaeMOii BOIBI CO CKOPOCThIO 5—7 M/4 yepe3 3A0A
MPOMCXOIUT roriouieHue Gpropa CopbeHTOM B pe3ysbTate OOMeHa
cynb(har-uoHOB Ha (PTOp-HOHBI. PereHepauus copoeHTa TPOU3BO-
JUTCS TIPOMYCKOM uepe3 Hero 1—1,5 %-Horo pactBopa cyJibdarta
amomuHus. EMkocts rmomtomieHns 1 r BAOA cocraBiseT 2—2,5 Mr
¢TOop-1OHOB.

OrnucaHHbBINA MPOIIECC OCYILIECTBISETCSI Ha CKOPBIX HATTIOPHBIX WIH
OTKPBITHIX (WJIBTPAX MM KOHTAKTHBIX OCBETIHUTETAX (puc. 5.32, 6),
3arpyxeHHbIX 3AOA. TToMUMO UIBTPOB YCTAHOBKA T10 YHAJIEHUIO
¢ropa u3 BoIBI NOMKHA UMETH PEATEHTHOE XO3SHCTBO IJIST TPUTOTOB-
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JIEHUST pereHepallMOHHBIX pACTBOPOB, OAKU [UTS BOIBI, UCTIOB3YEMO
JUISI B3PBIXJIEHUST M OTMBIBKHM COpOEHTA.

O6echTopuBaHUE BOJBI MO JAHHOMY METOAY XapaKTEepHU3yeTcCs
HaubOJIBIINM TEXHUKO-3KOHOMHYECKUM 3ddeKToM, TaK Kak cebe-
CTOUMOCTB 0OpabOTKH BOMBI 3[eCh MUHUMAJIbHAS TT0 CPaBHEHUIO CO
BCEMHU paHEe pacCMOTPEHHBIMU METOAAMM.

4. J1nst ToA3eMHBIX BOJI, HEe TpeOYyIOIIUX OCBETIEHUS U obecliBe-
YUBAaHUSI, BO3MOXHO obecihmopusanue ¢ npumeHeHuem CUNbHOOCHO8-
Hblx aHuonumos. I1o S5KOHOMMYECKUM COOOpaXEHHUSAM 3TO LEJIECO-
obpa3HO TIPU HEOOXOOUMOCTU OMHOBPEMEHHOTO OIPECHEHUS
BO/IBI.

5.17. O6opoT npomMbiBHbIX BOA U 06paboTka ocapka

B uensix oxpaHbl OKpyXawlleil cpelbl U pallMOHAJIBHOTO UC-
TOJIb30BAHUST BOABI Ha BOMOOYMCTHBIX KOMIUIEKCAX MIPUMEHSIOT O-
BTOPHOE UCIIOJIb30BAHHE BOABI NOCJIE TPOMBIBKU (DMIIBTPOBATBHBIX
COOpYXeHMit U 06paboTKy ocanka OT COOpyXeHUit I cryneHu oyn-
CTKH U PEareHTHOTO XO3SHMCTBA. DTOT 0CaIOK YTHIM3UPYETCS.

C YMCTO DKOHOMMYECKOI TOYKM 3pEeHHUSI 000pOT NMPOMBIBHOM
BOIBI 0COGEHHO 3(D(MEKTHBEH NMPU 3HAYUTEITBHOM YIATEHUH BOLO-
OYHCTHBIX KOMIIJIEKCOB OT BOJIOMCTOYHUKOB WJIM NpPH OOJBIION pa3-
HULIE OTMETOK MEXIy HUMHU. .

Tpu ABYXCTYIeHYATON OYMUCTKE Ha BOOOOYUCTHBIX KOMIUIEKCAX
TMPOMBIBHBIE BOABI OT OUJIBTPOB, NPONISA MECKOJOBKY, TTOCTYNAIOT
B pe3€pByap-yCpPEeIHUTENb, a U3 Hero 0e3 OTCTauBaHUS WM TIOCHE
OTCTauBaHUSI PABHOMEPHO IMepeaaloTCs B TOJIOBHOM y3eJl OYMCTHBIX
coopyxxeHuit. ITpyu ouncTke BOIbI TOJIBKO (GMIBTPOBAHNEM TTPOMBIB-
Hbl€ BOABI Uepe3 MECKOJIOBKY MOCTYIAIOT B OTCTOMHUKM MEPUOIU-
4YECKOTO IEMCTBUS; BpeMst OTCTauBaHus 1 4, 103bI NOJIMaKpUIaMU-
na 0,08—0,16 mr/n. IIpu OTCYTCTBUM TpeaBapUTENHLHOTO XJIOPUPO-
BaHUs1 000POTHBIE TPOMBIBHBIC BOABI HEOOXOAMMO 00€33apaXUBaTh
XJIOPOM 110301 2—4 Mr/m.

B TexHonmoruu oO6pabOTKM MPOMBIBHBIX BOA M OCalnKa IMpeny-
CMaTpPUBAIOT CJEAYIOINE OCHOBHEIE COOPYXEHHUS: pe3epByaphl, OT-
CTOMHUKU, CTYCTUTEJIN, HAKOITUTENN WIH IUIOILAIKH 3aMOpaxkuBa-
HUS U MOJACYLIMBAHUS ocanka. JJomyckKalTcss MexaHuYeckoe 06e3-
BOXMBaHHWE U pereHepalnsl KoaryJssHTa U3 ocaka.

CrycTutenu ¢ MEJJICHHBIM TepeMellIUBaHUEM HUCIIONB3YIOT IS
YCKOPEHHUS YIUIOTHEHHS Oocaika U3 coopyxXeHuil I cTyneHu ouyncr-
KH BOJBI M PEareéHTHOIO XO3SIMCTBa, a TAKXKE 0CalKa U3 OTCTOMHU-~
KOB MPOMBIBHBIX BOJI.
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ITponoaXUTEeNbHOCTb LIMKJIA CTYNIEHUS OCanKa Ha pamIvaJbHOM
OTCTOWHUKE-CIyCTUTEE MPUHUMAIOT 5—10 u.

HakonuTesmm npenycMaTpuBaloTcst IUIST CKJIAAMPOBAHUST U 06€3-
BOXHBAHUS O0canKa C ynaJeHUEM OCBETJICHHOIT BOIBI U BOJKGI, BbIIE-
JIUBIUEHCS TIPU YIJIOTHEHUU ocaaka. PacyeTHBIH Tepuon st HaKo-
nuTenst — 5 net. B KayecTBe HAKOMUTENIEH UCTIONB3YIOT OTPaboTaH-
HbIe Kapbephbl, OBparu Wi CrjaHUPOBaHHbIE TJIOLIAKHN TITyOUHOMN
He MeHee 2 M. B OoNbIIMHCTBE cyyaeB TUTOMIAAKU YCTPAUBaIOT Ha
€CTECTBEHHOM T'PYHTOBOM OCHOBAaHHWHU C CUCTEMOI BOJOCJIUBOB OT-
CTOEHHOW BOABI U IpeHaxaMmu u3 Tpyo. Ha mpaxktuke oaHy KapTy
3aTIOJTHAIOT O Mpefesia, Iocie Yero B TeYyeHue 2—3 JeT yMeHbllia-
eTcsd BJIaXHOCTh ocanka Ha 60—70 %. IIpu Takoit BIaXXHOCTU Oca-
JIOK TOTPYXaIOT Ha CAaMOCBAJIbl M BBIBO3SIT Ha 3apaHee BBIOpAHHYIO
TEPPUTOPHUIO.

TTnomanku 3aMmopaxXxuBaHUs 1isi 00€3BOXMBAHUS OCanKa YCT-
pauBaOT B pailoHax C MepPUOIOM YCTOMYMBOTO MOpO3a He MeHee
2 MecCsILEeB B roly C MOCAEeNYIOUUM ero yaajJeHUEM B MeCTa CKJla-
JTUPOBAHMUS.

MoxXeT IpUMEHSAThCS U MeXaHu4YecKoe 00e3BOXHMBAaHUE OcaaKa
Ha PuUAbTp-TIpeccax wiu BakyyM-dunsrpax. [Ins atoro Tpebyercs
TpeABapuTEIbHasI TIOATOTOBKA OCajKa, KOTopasl 3aKJII0UaeTcst B pa3-
PYLIEHUM Tejico0pa3HOi CTPYKTYPH TMAPOKCUOA ATIOMUHUS. XOpO-
mnit 3¢ ¢ekT gaet npuMeHeHue u3sectu. Mcnonbs3oBanue GuabTp-
Tipecca CYUTAETCS SKOHOMUYHBIM JIJISI OCAJIKOB CpeaHeil IIBETHOCTH
1 MYTHOCTH.

Jns pereHepauuy KoaryjasiHta — cyibdaTa aJloMUHUS TTIPOU3-
BOISIT 0O6paboOTKy oOcadka CepHOil KMcIoToi. Pacxom KHCJIOTHI
B CpelHeM cocTamisieT 3 Kr Ha 1 Xr okcuna antoMunus. [Ipumene-
HUE KUCJIOTHON 00paboTku uMeet orpaHuueHus. Heuenecoo6pas-
HO €€ OCYIUIECTBJISITh JIJIST BBICOKOLIBETHBIX M BBICOKOMYTHBIX BOJI,
TaK KakK B ITEPBOM CJyyae BOCCTAHOBJIEHHBIN KOaryJisiHT OyleT 3a-
IpSI3HEH PacCTBOPEHHBIMU OPTaHUUYECKUMMU BELIECTBAMU, O0YCIIOB-
JINBAIOIIMMU LIBETHOCTb, 4 BO BTOPOM — OyIeT UMETh HU3KOE CO-
JepXaHue TUIAPOKCHUIA allOMUHUSI U Ooablloi aOCONIOTHBIM
o0beM. Takke BO3HUKAET OMACHOCTh PACTBOPEHUSI KUCIIOTOM TOK-
CUYHBIX 3arpsI3HEHUI U3 Oocajgka U Mepexoa ux B oopabaTeiBaeMylo
BOLY.

TTocne MexaHnyeckoro o6e3BOXXMBAHMS BJIaXXHOCTb OCAIKOB CO-
craBnsger He MeHee 50 %. [To MHEHHUIO CMELIMATIMCTOB, JYYIIUM
CrocobOM OCTAaeTCsl pa3MellleHWe Ocaaka Mo TEPPUTOPUU TIPU CO-
OIIOIEHUU COOTBETCTBYIOLIMX YCJIOBUI: Ge3BpPEeIHOCTh COHEpXKa-
LIIMXCSI B OCAJIKE BEUIECTB JJIT MECTHOCTM; BoAa, NMpOHMKalouas
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B K€K, OOJI’)KHA UCIApATBHCA, MOCJIE NOXAA KEK HE OOJIXKCH IpeBpa-
HIaTbCsA B CYCIICH3HUIO.

5.18. Ctabunusauua soabl

CTaGMJIBHOCTh — OJMH M3 OCHOBHBIX TOKa3aTejie KayecTBa
Boabl. Ecny oumileHHasi BOOOMPOBOAHAs BOAA, MPOXOAS IO CETH,
BBI3BIBAET KOPPO3UIO TpyO UM 0Opa3yeT 0Ccanok, TO €€ HeJIb3sl CUH-
TaTh YAOBJIETBOPUTENBHOM MO KauecTRy. HapyleHne cTabuibHOCTH
BOJBI MOXET OBbITb BBI3BAHO HAJUYUEM CBOOOIHOI YTJIEKHUCIOTHI
CO,, xkucnopona O,, Hu3KuM pH, nepecrIlEHHOCTBIO €€ KapOoHa-
TOM KaJIbLIMSI WIW TMIPOOKHMCHIO MarHUsl, MOBBIIICHHBIMU KOHIIEH-
TpaLUMSIMU CYJIb(HATOB U XJIOPUIOB.

CTabWIbHOUM cuMTaeTcs BOAA, KOTOpasi He BBIIENSIET U He pa-
cTBOpsieT ocaznka KapooHaTa Kanbuusa CaCO;. D10 cBONCTBO Xapak-
TepusyeTrcs nokasaresjeM crtabunbHocTu (C).

IMoka3zaTenb cTaOUIBHOCTU BbIpAXaETCs

Cz—ul—" WIH C=pH"
pH

H H

b

roe I, u pH,, — menoyHocts (Mr-sks/n) u pH ucxoaHoit BomdbI;
I, n pH, — wenoynocts (Mr-sks/n) u pH nocne HaceleHus
Boabl CaCO,.

Ecnu nokasatenb CTaGUIBHOCTU paBeH €OWHMIIE, TO BOJAa CTa-
OunbHasA, MEHbIIEe eAUHHULIBI — arpecCUBHasi, 00Jblle eMUHULBI —
CKJIOHHA K oTyioxeHuto ocagka CaCO,.

OnpeneneHne CTaOMIBHOCTH TPOU3BOAUTCS B30AJITHIBAHUEM
BoIbl ¢ KapboHaTtoM Kanbuusi CaCO,. Eciu Bona conepXxuT arpec-
cuBHYyI0 yriekuciory, To CaCO; pacTBopsieTcs M NIepeXoauT B 6u-
Kap6onart kanbuus Ca(HCO,),. B pesynbrate menouyHocts 1 pH
noseimatorcs. Ecnm ncxonnas Bona nepeceiiieHa CaCO;, To OH OT-
JlaraeTcs Ha 3epHaX BBENEHHOro B BOAy KapOoHara Kaupuus, pH
1 IEJOYHOCTD ITPH 3TOM MOHMXAIOTCS.

IIpu OTCYTCTBUM JAHHBIX TEXHOJOTHUYECKHUX aHAJIM30B CTAOWIIb-
HOCTb JIOMYCKAaeTCsI OMPENEIISiITh MO 3HAYEHUIO MHAEKCa CTaOUITBHO-
cTv (UM MHAeKca HachllueHus) I

1 = pHu_pHH’

rae pH, u pH,, — pH ucxoanoit Boasl u pH ee nmocie HachILEHU
CaCoO,.
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pH, paccunMTBIBAETCS Ha OCHOBaHMH IAHHBIX aHATN3a BOJBL:
pH,, = fi(n—f, (Ca?")—f; (II) + £, (P),

rae f; (1), f, (Ca?*), f; (), f4 (P) — GYHKUMHM COOTBETCTBEHHO
TEMIIEPATYpPhI, cofepx)aHuss CaZ", mIEIOYHOCTH M CoJlecomepxKa-
Hus. IIpu ux BIYKUCIEHUU MOJb3yloTcs HoMorpammamu CHwull
2.04.02-84.*

ITpy noxacyeTe MHIOEKCA CTAOMIBHOCTH JJisT BOIBI ITOCJIE oOpa-
OOTKM €€ MHHEPAJbHBIMU KOaryJasHTaMu onpeneisioT pH Bombr
nocne koaryasuuu no Homorpamme CHull 2.04.02-84* ucxons u3
3HAYEHUIl TeMIIEPATyphl, OOIIEro COJeCOoAepXaHHUs, LIEJTOYHOCTH
U KoHUeHTpauuu B Hel CO,.

IenoynocTs Boabl ¥ KoHUeHTpauuio CO, mocie Koaryasunu
MOXHO OTNpeNeTUTh 1o (opMyiam:

oI, =11, - at , MI-3KB/J1;

(4

K

[CO,], =ICO,], +44 A, , Mr/m,

eK

rae I, — menoyHOCTh BOABI 0 KOaryasuuu, Mr-aks/i; [CO,], —
KOHIIEHTpalUMs YIJIEKUCIIOTH 0 Koaryasiuuu, mr/i; I, — no3a Ko-
aryJsiHTa B TriepecyeTe Ha Ge3BOIHBIN MPOMYKT, MT/J; €, — 3KBUBa-
JIEHTHasi Macca 6e3BOIHOTO KOaryJisHTa, Mr/Mr-3kB; 44 — 3KBUBa-
nentHas mMacca CO,, Mr/mr-3ks.

IIpu onHoBpeMeHHOU 00paboTKe BOABI KOATYJISTHTOM U XJIO-
pOM B TNIPUBENEHHBIX BhINIEe (OpMYJIaX HEOOXOAUMO YUUTHIBATh
B3aMMOJENCTBUE XJIopa ¢ ruapokapboHaraMu Boabl. s aToro
B NepBOii dopMyJsie U3 HAWIEHHOr0 3HAYEHUS CJEAYET BBHIUECTH
xuopriortoniaeMocts Bonbl (XIT), a Bo BTOpoit ¢popmyse ngoba-
BuTh 44(XTI).

Crabunn3aurMoHHy0 00paboTKy BOABl HEOOXOANMMO MTPOU3BOIUTH
MpY OTPULATEJIBHOM MHIEKCE CTaOMIBHOCTU Gojiee 8 Mec B roay
M TIpM TIOJTIOXUTEIBHOM MHAeKce cTabunbHocTu (1 > 0,5) B TeueHUe
8—10 mec.

Ilpu oTpULIATEILHOM MHIEKCE CTAOUJIBHOCTU OHA 3aKJII0YaeT-
cs B TIOALIEIAYMBAHUM, GUIBTPOBAHUU Yepe3 MPaMOPHYIO KpOII-
Ky WM marHomaccy uiu B ynanenuun CO, aspuposanueM. Ilpu
3TOM MpeAyCMaTpUBAETCs CO3MaHME YCJIOBUM T 06pa30oBaHUS
3alMTHOM KapOOHATHOM MJIEHKHU Ha BHYTPEHHEN MOBEPXHOCTHU

TpYyO.
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B kauecTBe nozuiesaYMBaOLINX PEATEHTOB MCITOJIb3YIOT U3BECTD
Ca(OH), unu cony Na,CO;:

CaO + 2CO, + H,0 = Ca(HCO,),;
Na,CO; + CO, + H,0 = 2 NaHCO,.

Cony NpUMEHSIOT B TOM CJIyyae, €CJIM B BOIE COIEPXKATCS MOHBI
Ca?* B KOJMYECTBE, NOCTATOYHOM I 0Opa3oBaHUA 3alLIUTHOMA
TJIEHKHW KapOoHaTa KaJIbIUS.

I1lesouHBIE peareHTHI ClIEAyeT MoJaBaTh B OYMILEHHYIO BOOY Ie-
pea BTOPUYHBIM XJIOpUpoBaHUeM. Bo3MOXHO UX BBeIeHHE U B TIPO-
LIecce OYUCTKH, ECJTM BTO He YXYIIIaeT TEXHOJIOTMUECKOTO Mmpoliecca
M He cCHUXaeT 3PHEKTUBHOCTU CTAOMITU3aLIMOHHON 00pabOTKH BOJbI.

Crabuiunsaluio Bolbl, CoaepXallleil arpeCCUBHYIO YIJIEKUCIOTY,
TaKXe TPOU3BOASAT (PUJIBTPOBAHMEM Uepe3 MPAMOPHYIO KPOUIKY
CaCO;, umn ponomutr CaCO;-MgO, unn 060XKXKEeHHBIH MarHe3uT
MgO. IIpu 3TOM CaMONPOM3BOJBLHO YCTAHABIUBACTCS KapOOHATHOE
paBHOBECHE:

CaCO;, + CO, + H,0 = Ca (HCO,),.

@OUIBTPBI 3arpyKarT KPOUIKOW MEePEeYUCICHHBIX BbIIIE MaTEPH -
ajioB ¢ pa3MepoM vacTuil 0,5—3 MM, BBICOTY CJIOSI TIDUHUMAIOT 10
2 M, CKOPOCTb (PUJIBTPOBAHUS Yepe3 MPAaMOPHYIO KPOIIKY — IO
10 M/4, yuepe3 MarHoMaccy — 10—20 M/4. @UIBTPEI TIEPHOANYECKHU
JIOTPYXAlOT 3€PHUCTBIM aKTUBHBIM MaTepUaJioM, TOIMOJHSS €ro
pacxol Ha cTabuIM3alMOHHYI0 00paboTKy Boabl. s CBA3BIBaHUS
1 Mr arpeccuBHoro okcuaa yriaepona (IV) pacxonyercs 2,3 Mr Mpa-
Mopa, wiu 1,1 Mr MarHomMacchl.

Jns ocBeTNeHUST M CTaOWIM3ALMU MOTYT OBITh IPUMEHEHBI KOM-
OMHUpPOBaHHBIE (DUABTPHI, 3arpykeHHbIE MECKOM U MpPaMOpHOM
KPOILKOW.

Ynanenue usberrouHoro konuyectsa CO, MPOU3BOIUTCS HA BEH-
TUJIATOPHBIX TPAIUPHSIX C IEPEBSTHHOM XOPIOBOM HACcaIKOW WM Ha-
cankoi u3 koneu Pamrvra. Harpyska Ha rpagMpHIO B TIEPBOM CITy-
yae coctaBnseT 40, Bo BTopoM — 60 M3/(M2 . 4), pacxom Bo3myxa
npuHumaior 20 M3/M3 Bonel. OctatouHoe conepxanue CO, B Bozie
nociue rpafupHu — 8—10 mr/n.

ITpu MoIOXUTETPHOM MHIEKCE CTaOWIBHOCTHA BOIY CTaOMIM3H-
PYIOT MOAKHUCIEHUEM, UCIOJIb3ys] PACTBOpP CEPHOI WJIM COJISTHOM
KHUCJIOT:

Ca(HCO,), + H,S0, = CaSO, + 2CO, + 2H,0;
Ca(HCO,), + 2HCI = CaCl, + 2CO, + 2H,0.
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Taxcke MOTyT Ucrnonb30BaThes hochaTHbIE peareHThl: reKcaMeTa-
¢docdar xNa,O - yP,05 (1 < x/y < 1,7) unu tpunonudocdar Hatpus
Na,PO, - 12H,0.

B aTOoM ciyyae mpu MCITOJb30BAaHUU BOMABI JUISI MTUTHEBBIX LiENeit
OCTaToOYHOe coaepxaHue docdar-uoHoB B coorBeTcTBUU ¢ CaHITuH
He OJIXHO MpeBBINIATh 3,5 Mr/JI.

I'ekcaMeTadocdhat uau tpunoamdpocdat HATpUSI TTPUMEHSIOT
ISt 00pBOBI C KOPPO3HEl CTAIBHBIX U YYTYHHBIX Tpy0. O6paboTKy
BOJIbI 3TUMM peareHTaMHU CJIeoyeT IMTPOBOAUTD MOCTOSTHHO 10301 10
3,5 mr/n. Ux nmeiictBUe NpOSIBASIETCS B O0pa3OBaHUU 3aUIUTHBIX
TIJIEHOK Ha TOBEPXHOCTU METAIa U TOPMOXEHUU KOPPO3UOHHOTO
npouecca. [1pu BBoAe B SKCIUTyaTallMio HOBBIX Y4aCTKOB TPyOOTIpo-
BOJOB NPeIyCMaTPUBAIOT MX 3amoJIHEHWEe Ha 3—4 CyT pacTBOpOM
yKa3aHHBIX peareHToB ¢ KoHueHTpauueir 200—300 Mr/a (B nepecye-
Te Ha P,3~) ¢ mocieayolmM c6pocoM 3TOro pacTBOpa U MPOMBIB-
KO¥ TpyOOTIpOBONOB BOAOM, coaepxailei ¢pocdaTsl B KOTUYECTBE,
HEOOXOIMMOM ISl MOCTOSTHHOU 00paboTKH.

Bo u36exaHue CyIecCTBEHHOTO NMOBBIIIEHUST KOPPO3UOHHOM aK-
THUBHOCTH BOJIBI 1[€JIECOOOPA3HO BMECTO CEPHOKHUCIIOTO aTIOMUHUS
HCITOJIb30BaTh OKCHUXJIOPUIL AJIIOMUHUSI WIM TUIPOATIOMUHAT Ha-

TPUSI.

5.19. KomnaktHoe Bofoo4YnMcTHoe o6opynoBaHue

B mocnenHue roasl, HECMOTPS Ha OTpeneeHHbIE TPYAHOCTH
B 3KOHOMUKE, TPOMBILJIEHHOCTH M1 KOMMYHQJIBHOM XO351iICTBE, Ha-
OyroaeTcsl 3aMETHOE TIOBBIIIEHUE TTPAKTUYECKOTO MHTEPECa K KOM-
MaKTHBIM BOJOOYMCTHBIM YCTAaHOBKAM XO3SIHCTBEHHO-ITUTHEBOTO
Ha3Ha4YeHMUS.

Pa3paboTaH psii TEXHOJIOTHYECKUX CXeM M KOHCTPYKTUBHBIX pe-
IIEHUH JUIST KOMITAKTHBIX CTAHUMH U YCTAHOBOK 3aBOJICKOTO M3ro-
TOBJICHHUSI, TTO3BOJISIIOIIMX B KOPOTKHE CPOKU peliaTh 3agayu obec-
TeYeHUs Bogoi pa3HOOOPa3HBIX OOBEKTOB, B TOM YHCJIE€ OTAEJbHBIX
3[1aHUH, TTOCEJIKOB CEJbCKOTO0 ¥ FOPONCKOTO THUMA U T. A., IIPU ra-
PaHTUU HaJEeXHOCTU, KaueCcTBa OYMUCTKU BOAbI U MUHUMAJIbHOTO
obbeMa 00CTyXKHUBaHUS.

CTpOUTENBCTBO MaJIbIX BOIOOYMCTHBIX KOMIUIEKCOB, COOpYyXa-
€MBIX HETIOCPEICTBEHHO Ha MECTE MO pa3paboTaHHBIM TUMOBBLIM
U MHIWBUIYAJIBHBIM TTPOEKTaM, COTIPSIKEHO ¢ 00Jiee BBICOKMMM 3KC-
TJTyaTallMOHHBIMU 3aTpaTaMU, JUIMTEJIBHBIM CPOKOM U HU3KUM Ka-
YECTBOM CTPOMTEILCTBA.
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W13 ycraHOBOK 6e3peareHTHOro THa HauboIbILHI UHTEPEC TTpe/-
CTaBJIsAOT ycraHoBKM «ILtor-punstp», OUCHU, ASHUUBII, «Crpys»
(Moxer paboTaTh U B peareHTHOM pexume), «dedeppur», «PoaHUK-
3M>», «90Y-HHUHUTIM-25 M», HUMMU, a u3 yCTaHOBOK peareHTHO-
ro tTnna — Jou¥YT'H, «Bnara», BHUWUI'u M, HTHHUU MIIC. B atux
arnraparax MpUMEHSTIOTCS HOBBIE TEXHOJIOTUYECKHE TIPOLIECCH U HO-
BbI€ KOHCTPYKTUBHbIE 3JIEMEHTHI, TAKHE, KaK OCBETIIEHHUE BOIBI B TOH-
KOM cJioe, B TMAPOUMKIOHAX U aKyCTUYeCKUX (UIbTpax, HUILTPHI
(MHOrOC/I0/iHBIE, MHOTOTOTOYHBIE) C HOBBIMH (DHIIBTPYIOLIUMHU 3ep-
HUCTBIMHU MaTtepHuaiaMu, 3JIEKTPOKOAryJIsITOPbI, 2JIEKTPOIU3EPDI, IEK-
TPOAUATU3ATOPBI, YCTAHOBKHU OAKTEPHULIMAHOTO OOIYJEHHUS U T. 1.

§ 7
2 L

72224

7>

\
. 1

T
12 y. 16

Puc. 5.33. Cxembl ycTaHOBOK 3aBOACKOii roTosHocTH «Baara» (a)
u «Ctpys» (6):
1, 10 — nacochl nonayu MCXOAHOM M 06paGOTAHHOI BOmbL, 2, 7 — CeTdaThiil
M 3EPHUCTBIH CKOPbIH QUIBLTPBI; 3 — BEPTUKAIBHbINA CMECUTENb-1€a3PaTOD;
4, 5 — Gakn KoaryasiHTa M (JIOKYJISIHTA; 6 — TOHKOCJOMHbIA OTCTOHHUK,
COBMEILIEHHBIH C KOHBEKTMBHON KaMepoil XJI0Mbeo6pa3oBaHusl; & — armna-
paT o6e33apaxxuBaHUs BOABL; 9 — pe3epByap YMCTOl Bombl, 1] — Hacoc rmo-
Aaqu MpOMBIBHO# Bombl, /2 — 6aK M3BECTKOBOro pactBopa; /3 — 6aK pa-
CTBOpa MOBapeHHO# conu; /4 — BonoHanopHas GawHs; 15 — OTBOI BOIbI
norpe6ureno; 16 — annapat «[ToTok» UTs M0JIy4eHUs TUTTOXTIOPUTA HATPUS
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HanopHas ¢unasTpoBanbHas yctaHoBKa «[ledepput» obecrieun-
BaeT OYMCTKY BOIBI OT Keje3a (MPU €ro UCXOOHON KOHIEHTpaLnU
no 15 mr/n), mapradua (mo 0,5 Mr/n), xene3o0akTepuii U pacTBoO-
peHHBIX ra3oB. IIpousBoauTtenpHoCcTh ycTaHoBKKU oT 100 go 1600
(BoaMoxHo 10 8000) M3/cyr.
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Puc. 5.34. Cxema ycranoskn A3sHUU BII «Ctpysa» () » BHUHUTHUM (6):
1 — Hacoc I nogbeMa; 2 — nopaya peareHToB; 3 — Hacoc-no3aTtop; 4 — pe-
areHTHOE XO3SIMCTBO; 5 — TOHKOCJOMHBINA OTCTOMHUK; 6 — 3JIEKTPOJIU3EP
IUTSL 06€e33apaKMBaHUs BOABI; 7 — HAMOPHBIA CKOPBIA GUALTP; & — pesep-
Byap 4YMCTO# BoAbl, 9 — MpoMbIBHOW Hacoc, /0 — ruapouukioH; /1 —
3JIEKTPOKOArynsiTop; 12 — Bo3myxooxjanuTeb; I3 — caMONpPOMbIBAOLLIM-
csi ckopblit dunbeTp; 14 — nHeBMaTHYeckuil Oak; 15 — GakrepuuMIHas
ycTaHoBKa; /6 — snekrpoHacoc; /7 — oTBoa 06paGoTaHHOM! BOAbI

be3HnanopHele ycTaHOBKM THNA «Bnara» (puc. 5.33, a) TexHoJs0-
TMYECKM aHaJIOTMYHBI ycTaHOBKaM «Ctpysi» (puc. 5.33, 6), HO uMe-
0T GOJIBLIYIO MPOU3BOAUTENBHOCTD: 1,6; 3,2; 5,0; 8,0 ThIC. M3/CYT.
OHM MOTYT OBITH UCIOJIB30BAaHBI HE TOJIBKO JUISI OCBETJIEHUS, 0bec-
LIBEUMBAHMS, Ne300pallii U 06e33apaxXMBaHUST BOIbI, HO U JJIs
obe3xene3nBaHUs, Ne(PTOPUPOBAHUA U YMATUEHUS. YCTaHOBKHU
«Bnmara» TpUMEHUMBI TIPH MYTHOCTH WCXOAHOIT Bombl no 1,5 r/i;
uBetHocTH 10 300 rpax; comepxXaHuu xenesa g0 40 Mr/i, cepoBo-
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nopona o 20 mr/n; okucnsemoctu 1o 30 mr O,/n; pH He Huxe 5,8;
colepXaHUM CBOOOOHOrO AMoKcuaa yriepona no 150 mr/a, ¢dpropa
J0 5 Mr/i, ob1ueit XecTKOCTH A0 15 Mr-3KB/J, KapOOHATHOM XeCT-
KOCTH 10 8 MI-3KB/I.

HanophHas ycranoBka «Ctpyss» HUUW KBOB BeinyckaeTcst nmpo-
usBoauteabHocThio 100, 200, 400 u 800 M3/cyT Ut BOI MYTHOCTBIO
no 5 rv/n (a c Bono3zabopoM ocseTiauteneM «Ilior» — mo 15 r/n),
J000#1 LIBETHOCTH; C colepxXaHueM ¢ropa A0 5 Mr/i; xeje3a 00-
mwero g0 50 Mr/n v obiiieit XXecTKoCThbio 10 20 MIr-3KB/JI.

TexHoMOrMYecKne cXeMbl 00EHX YCTAaHOBOK BKJTIOUYAIOT CETYAThIE
(WIBTPBI, TOHKOC/IOHBIE OTCTONHUKH, COBMEILIEHHBIE C KaMepaMHU
XJIOMbeoOpPa30BaHUS TUAPABINUYECKOTO THIIA, CKOPbIE 3€PHUCTHIE
(unbTpHI, annapaThl 00e33apaxKUBaHMS BOIbI, HAJUTEXAlllee peareHT-
HOC XO3SIICTBO U HACOCHBIE YCTAHOBKM.

Hanophast yctanoBka A3HWUHW BII «Crtpysa» (puc. 5.34, a) Mo-
XeT MPUMEHSIThCSI KaK B peareHTHBIX, TaK U 0e3peareHTHBIX cXemax.
B Heit mpuMeHeHBI HOBAasi KOHCTPYKUUSI KaMephl XJIoMbeoOpa3oBa-
HUS 3aULJJaMJEHHOrOo THIMa U CKOPBIH GUABTP ¢ 6ojiee aKTUBHOM
¢dwmIbTpYyIOLIEH 3arpy3K0i U3 KIMHONTHIOIUTA.

Puc. 5.35. Cxema BonoounctHoii ycranosku BBY-1 (a), OUCH (6),
BH®-HUMMH-3 (s):
1, 8 — Hacocwl 1 m 11 noogbeMa; 2 — 3aiuTHBIE ceTKH; 3 — GJIOK TMIPOLIMK-
JIOHOB; 4 — npeduabTp; 5 — cKopble GUIBTPLI;, 6 — ycTaHOBKA JUIA 00e3-
3apaxKuBaHUsl BOIbI, 7 — pe3epByap YMCTOM BOAbI; 9 — MPOMBIBHOM Hacoc;
10 — otBon obpaboraHHOM BOAbl; /] — Gak NPOMBIBHOM Boabl; 12 — Kia-
naHbl 06paTHbBIE MOIBEMHbIE; /3 — 3anopHble MOTUIaBKOBLIE KanaHbl, /14—
bunetp BHO-HUMM-3; 15 — perynsitop cKopocTH (GUIBTPOBAHUS
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Puc.5.36. ITepensuxuaa BogoouucTHas ycranoska BHUNTuM
npoussoauTeabHocThio 0,5 M3/y:
1, 2, 6 — yronbHbIii, MIOHUTOBBII U OCBETIUTENbHbINH GUILTPBI; 3 — BO-
[OBO3AYLIHbII pe3epByap; 4 — anekTpoctaHuusi «Kuep-2»; 5 — Buxpe-
Boit Hacoc BCH-1; 7 — aaexkrpokoarynsrop; 8§ — GakTepuUMAHas ycTa-
HoBka OB-III

B HanopHoit pearentHoit ycraHoBke BHUHUI'uM (puc. 5.34, 6)
KCIMOJIb30BaHbl JIEKTPOKOATY/ISITOPBI MPOTOYHOTO TUIA U CaMOTIPO-
MBIBAIOIIMICA CKOPBIH (PUNIBTP C aHTPALIUTOBOI 3arpy3koii. B kaue-
CTBE€ MPENOYHUCTKHU NMPUMEHEH TMOPOLMKIOH, a 00e33apaxuBaHUe
BOJBI IOCTUTaeTcsl Ha DakTepuunaHo#i yctaHoske OB- 1.

HanopHsie 6e3peareHTHbIe YcTaHOBKM BBY-1, OUCH u BH®-
HUMMHU-3 (puc. 5.35, a—6) oCHOBaHBI HAa UCMOJIB30BAHUM JIBYXCTY-
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neHyaTroro (GpujabTpOBaHUS Ha amnmnapatax ¢ 3epHUCTOMN 3arpy3kou
pa3Hoit kpynHocTtH. [1p1 HeOOXOAUMOCTH B KauecTBE MPEJOUYUCTKHU
TIpeIyCcMaTpUBAIOT ceTYaThic PUABTPHI UM TMAPOLIMKIIOHHI.

Ocoboro BHUMaHUST 3aCJTy>KMBAET HAMOpHasl NMepeABHUXHAsT yCTa-
HoBka BHUHUTUM c cobcTtBeHHOM anekTpocraHuueit «Kues-2»
(puc. 5.36) npousBoauTesbHOCTBIO 0,5 M3/4. YHUBepcanbHast Tex-
HOJIOTMYECKAsT CXeMa YCTAaHOBKM TPEeIyCMaTpUBAET HE TOJBKO OC-
BeTJieHMe, obecliBeYMBaHue, 00e33apaxxBaHue BOIbI, HO U €e Ne30-
nopaluio u ornipecHeHue. [TonoOHbIE arperaThl MOJYYUIU PacIpo-
CTpaHEeHHE B BOJOCHAGXEHUH XKUBOTHOBOMYECKUX KOMIUIEKCOB, Ha
OTTOHHBIX MACTOMIIAX M TIP.

5.20. NMpoekTupoBaHue cTaHUU BOAONOArOTOBKU

5.20.1. OcHOBbI BbiOOpa TeXHONOrMYECKUX CXeM, OTAENbHbIX
COOpYXEeHUit, BXOASALNX B HUX, U peareHToB

Toanwiii pacxod 6oder, MOCTyNawIleil Ha KOMIUJIEKC BOAOTOITO-
TOBKM Q,, ONpPENESIIOT C YYETOM Pacxoia BOAbI Ha ero co6CTBEH-
Hble HYXIbI (MPUTOTOBJIEHUE MYJIBITbI, PACTBOPOB U CYCIEH3UH pe-
areHTOB, MPOAYBKA OCBETJIIUTENENH WM OTCTOMHWKOB, yHaJeHUE
MeHbl U3 (roTaTOPOB, TIPOMBIBKA (DMIBTPOBAJILHBIX COOPYXEHUI
Y pe3epByapoB GUIBTPOBAHHON BOABI U OpP.) U JOTOJTHUTEIBHOTO
pacxojia BOJIBI Ha BOCIOJIHEHWE TIPOTHUBOTIOXApHOTO 3amaca Q.
CrnenoBarenbHO, MOAHBIA pacXof BOABI, MOCTYMAOLIEH Ha BOLOOYH-
CTHOM KOMIUIEKC, OyIeT paBeH:

Qn o MaKc.CyT + Qnon’

rae o — Ko3(h OUUMEHT, C TOMOILIBIO KOTOPOTO ONPENEsIOT pacxo
BOIBI HA COOCTBEHHBIE HYXIBI KOMITJIEKCa (1T KOMITJIEKCOB OCBET-
JIEHUsI U obeclLBeYMBaHUSA, 00e3XeNe3uBaHusl, COpOLIMOHHOTO 0bec-
¢TopuBaHus npu o60poTe MpoMbIBHOM Boasl — 1,03—1,04; 6e3 no-
BTOPHOTO MCTnonb30BaHusA — 1,1—1,14; mi1si yCTaHOBOK yMSITYEHMSI
Boabl — 1,2—1,3).

JlOoTOTHUTEBHBIN pacxol BOIbI Ha BOCITOJITHEHUE MPOTUBOIIO-
XapHOro 3amnaca

0=3,6-n-q, Tox 24/ T,,. (M3/cyT),

rae n — 4YKUCIO ONHOBPEMEHHBIX MOXAapOB; ¢, — HOpMa pacxozia
BOMBI Npy noxape no ykasauusiM CHull, n/c; T, = 3 — pacuer-
Hasi TIPOIOJIXKUTENLHOCTD ToXapa, 4; 7,,. — Nepuoa BOCCTaHOBJIe-
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HUS TTIOXKapHOTO 3amnaca, 4 (Uit TOpoAOB U MPEANPHUSITUIH KaTeropuit
A, b, B — 24 y, nna npeanpuatuit kareropuit I', I — 36 u, qns
CeNIbCKUX HACENEeHHBIX MYHKTOB — 72 4).

Bodoouucmueie komnaexcot HOJIXHBI OBITH pACCUMTAHBI HAa paB-
HOMEpPHYI0 paboTy B TeueHWe CYTOK MaKCUMalbHOTO BOJIOTIO-
TpeOJAeHHS, MTPU ITOM CIENYET MPENYCMOTPETh HEOOXOOMMOCTD
OTKJIIOYEHUS OTHCABHBIX COOPYXEHUIN Ha TEKYIIHMH PEMOHT, OC-
MOTp M T. TI.

[Ip1 NpOEKTUPOBAHUU BOAOOYUCTHBIX KOMILJIEKCOB MX KOMMY-
HUKALMKW HeOOXOMUMO PAacCYUTHIBATH HA BO3MOXHOCTh ITPOMNYyCKa
pacxona Boasl Ha 30 % 6osbliie pacYeTHOrO, PYKOBOJCTBYSICH COOD-
paXXeHUSIMU MHTEHCU(DUKALIUY UITH PEKOHCTPYKIIUM BOJOOYMCTHBIX
COOPYKECHUH.

CocTaB BOTZOOYMCTHBIX COOPYXEHHIT 3aBUCUT OT KauyeCTBa BOJbI
B MCTOYHHWKE BOJNOCHAOXEHUsI, TpeOOBaHUM, MPEABIBISEMBIX K 00-
paboTaHHOI BoE, KOTOPhle 00YCIOBIEHBI perjlaMeHTaM1 NOTPeoH-
TEJS, U OT MMPOU3BOIUTENBHOCTH YCTAHOBKH. ITIpy MOATOTOBKE BOIBI
TTUTHEBOTO KAUECTBA COCTAaB BOAOOUYUCTHBIX COOPYKEHUI Ha3Haya-
ercst o CHull 2.04.02-84*. lonosHUTENBbHO TpeOyeTCsl BKITIOYEHHE
B TEXHOJIOTUYECKYIO CXeMY MUKPOMGUIBETPOB, €CITN «LIBETEHHE» BOJIBI
IuTesa 6osee 1 Mec B romy M eCli CpeIHEMECSIYHOEe CoIepKaHUe
niaHkToHa 6onee 1000 kieTok B 1 M3 BOIBI.

IIpy BBIOOpPE TEXHOMOTMYECKON CXeMBI TaKXKe YUUTBIBAIOTCS
OITBIT 3KCIUIyaTallUM CTAHIMI B aHAJJOTUYHBIX YCJIIOBUSX U Pe3yJIb-
TaThl NIPEIBAPUTETLHBIX TEXHOJOTMUECKHUX UCCIIEAOBAaHMIA.

Kak 1mokasaja nmpakThKa, KJacCu4eCKHe TEXHOJIOTUYECKHE CXe-
MBI C OTCTOMHWKAMU M OCBETJIMTEJIIMU CO CJIO€M B3BEIIEHHOIrO
0CaJiKa JIal0T XOPOIIME pe3ybTaThl B OCHOBHOM MPU OYKUCTKE pey-
HBIX BOJ, B KOTOPBIX COEPKATCS TAXeJble IPyOOAMCIIEPCHBIC TIPU-
Mecu. Ilpu oyncTKke BoJ 03ep M BODOXPAHWJIHII, a TAKXKe peK C Ma-
JIOM CKOPOCTBIO TEYEHUS BOJIBI, TTPU OYUCTKE HU3KOTEMITEPATYPHbBIX
BOI GoJiee BBICOKHIT 3((HEKT MOXHO MOJIYYUTh IPUMEeHEeHHEeM (hJTo-
TallMM U ABYXCTyNeH4yaToro ¢puiabTpoBaHusi. C MOBBIIIEHUEM 1IBET-
HOCTH BOJBI M OOLIETO CoMepKaHUS OpraHNYeCKUX BEIIECTB pACTET
pPOJIb peareHTHOM 00paboTKu Boabl. BeicOKO3(h(hEKTUBHBIMU, a Ya-
CTO M HEM30EXXHBIMU MOTYT CTaThb METOIbBI OKUCJICHHUSI 030HOM, XJIO-
poM, copOLIMOHHAs U OMOCOPOIIMOHHAST TEXHOJIOTHSI.

11 CHMKEHUST OKMCIISIEMOCTH BMECTO XJ10pa BO M3GeXaHWe 00-
pa3oBaHUs XJOPOPraHNYECKUX COEAUHEHUI Ha TTPEeIOYMUCTKE MOTYT
HCTIOJIb30BaThCsl OMOPEaKTOPHI.

PaccMoTpeHHBIE paHee TEXHOJOrMYeCcKHe CXeMbl (CM. pasma. 5.2)
COCTaBJIEHBI UCXOMSI U3 ONTUMAJIBHBIX PEXUMOB IKCIUTyaTalluu OT-
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JIeJIbHBIX BOJOOYHMCTHBIX COOPYXEHUI U C YUETOM TEXHUKO-3KOHO-
MUUYECKHUX MoKasaTesieif ux paboTel. Tak, coopyXeHUs TpeaBapu-
TeJIbHOM 06paGOTKH BOABI (OTCTONHUKU, OCBETJIUTENIM CO B3BElIEH-
HBIM OcaiKoM, IoTaToOphl M Ap.) MOJXKHBI OCBETISATh BOLY IO CO-
Jiep>XXaHus B3Beceit 3—12 Mr/i M CHUXaTh €€ LIBETHOCTb 0 25—30
rpan. [Tpu 3ToM MUHUMaJIbHAS TIPOAOJIKUTEIbHOCTh PA0OTHl BEPTU-
KaJIbHOTO OTCTOMHMKA IOJIXXHA OBITh HE MeHee 6 U, TOPU30HTATbHO-
ro — 12—24 4, ocBeTiMTeNeil CO B3BEUIEHHBIM 0CagkKoM — 3—12 4
MEXIy BBITYCKaMM OCaJKa.

Ecnu MyTtHOCTh OoOpaGaThiBaeMoii Boabl Gosbiie 1,5 r/a, To
HeoOXOIMMO TpeayCMaTPUBaTh COOPYXEHUS MpPEeaBapUTEILHOTO
0e3peareHTHOTO OCBETJIEHUS, BEBIOOP KOTOPBIX O0YCJIIOBJIEH XapaK-
TEPOM B3BECH U NMPOU3BOAUTEIBHOCTHIO BOJOOUYNCTHOTO KOMII-
nekca. OOBIYHO ST 3TOM LEAM UCMONb3YIOT TOPU3OHTAJbHBIE
WIW pagvaJibHble OTCTOMHWKHU, TUAPOLMKIOHB U BON03a0OpHI-
OCBETJIUTENH.

[Tociae Toro Kak HaMeueHa TEXHOJOTMYEecKas cxeMa OYMCTKH
BOIbI, A€N1AETCSI BHIOOP KOHCTPYKLMMA OTAENIBHBIX TEXHOTOTHIECKUX
COOPYXXEHUI, UTO SBJSIETCA CJIIOXHOW U OTBETCTBEHHOM 3amayei.
HamnpuMep, npy npoeKTUPOBaHUHN YCTAHOBOK C OCBETIUTEISIMU CO
B3BELIEHHBIM OCaIKOM MJIM C KOHTAKTHBIMHM OCBETIUTENSIMU TTPE-
MOYTEHUE CJIEAYET OTAAaBaTh BEPTUKAJIbHBIM CMECUTENISIM, KOTOPHIE
o0ecreuynBaloT He TOJIBKO TpebyeMoe CMellleHUe peareHTOB C BO-
[I0i1, HO U BO3AYXOYOAJICHUE, YTO HEOOXOAMMO ISl HaZleXHOI pabo-
THI yKa3aHHBIX anmnapaToB. Cienyer nmpenycMaTpUBaTh pacCcpeloTo-
YEHHBIN BBOJ pPEareHTOB.

IIpu ymaneHuWM M3 BOIBI TJTAHKTOHA CJIEAYET IMpeaycMaTpUBaTh
MUKPODUIBTPHI, WJIIM TPUHUMATh TEXHOJIOTHIO ¢ (hJIOTATOpaMM, WU
Ha MepBOH CTYyNEeHH QUIBTPOBATH BOAY YEPE3 IUIABAIOLIYIO MOMU-
MEDPHYIO 3arpy3Ky.

B ciyyae me3omopalluv BOABI C UCMONTb30BAHHEM YT'OJIBHOM
MYJIBITBI UJIM CUJIBHOTO OKUCJIMTEJISI B Hayaje TEXHOJOTUYECKOTO
TpakTa cjeayeT NMPUHUMATh B KauyeCTBE BXOIHOTrO YCTpOMCTBa
KOHTaKTHBIH pe3epByap, a Npu JJIUTEIbHOM MEpHOAE Ae3000pa-
LIMM — YroJibHble (PUIBTPHI, pacrojiaraeMble MMOCJe OCBETINUTEIb-
HBIX.

TIpu xoarynupoBaHUU MpUMeCEH BOIBI B YCIIOBUSIX HU3KUX TEM-
TepaTyp, a TaKXKe IPU €€ PEareHTHOM YMSTYEHUM CIIEAYET UCITONb-
30BaTh COJM Xene3a. [Ing obecliBeUUBaHUST BOIBI PEKOMEHAYIOTCS
B KaUeCTBE KOaryJITHTa COJU allOMUHUS (WJIH UX CMECHh C COJIAMHU
Xese3a), 030H M aKTUBMPOBaHHasi KpeMHMeBast KUCJIOTA.
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5.20.2. BbicoTHasa cxema y NJIaHUPOBKA BOAOOUUCTHbIX
COOpYXeHn

BricoTHOE pacnosiokeHue OYMUCTHBIX COOPYXKEHUH NOJIKHO obec-
MeYyrBaTh CAMOTEYHOE ABUXEHHWE BOAbl OT HAUBBICILEH TOUKHU TeX-
HOJIOTMYECKOI CXeMBI IO pe3epByapa YMCTOI BOMBI.

HauBsicuieit TO4Koit 0GBIYHO ABJISIETCSI MAKCUMAJIBHBIN YPOBEHb
BOJBI B MUKPOGUIIBTPaX UM B cMecHUTENAX. OTMETKU YPOBHSI BOIBI
B COOPYXEHMSIX PACCUUTHIBAIOT UCXOIS U3 ITOTEPh HAIMOpa B COOPY-
KEHUSX U B KOMMYHUKALIUSAX TIPU MAKCUMAaJIbHOM NTPOU3BOAUTE b~
HOCTH cTaHUMU. OpUEHTUPOBOYHBIE TTOTEPU HATIOPA B COOPYXKEHU-
X U KoMMyHUKauusx npuseacHsl B CHull. 3a Hy/leByl0 OTMETKY
MPUHUMAIOT MAKCUMAJIBHBIA YPOBEHb BOABI B pPE€3€pByape UMCTOM
BOJBI, KOTOpasa HokHA ObITh Ha 0,25—0,5 M BBIILIE TTOBEPXHOCTH
3eMd. [Janee myTeM TOCAeq0OBaTEIbHOTO CYMMMPOBAHUS TTOTEPh
Haropa OINpeHesiioT OTMETKN YPOBHEI BOABI B OCTAJIBHBIX COOPY-
XeHusx (puc. 5.37).

Ha BBICOTHOI cXeMe BOTOOYUCTHOTO KOMIIJIEKCa ITOMUMO OC-
HOBHBIX TEXHOJIOTHYECKHUX COOPYXEHU NOJXKHBI OBITh MTOKA3aHBI
peareHTHOE XO3STCTBO, COOPYKEHHUS TI0 0O0OPOTY MPOMBIBHOM BOJBI
1 00pabOTKU 0canKa, OTMETKH OCH MIPOMBIBHBIX HACOCOB MJIM JTHU-
1a 6aka NpoOMBIBHOM GallTHM, OTMETKM BaKyyM-HacoOCOB, HACOCOB-
JI03aTOPOB, KMCJIOTHBIX HACOCOB, BO3MYXOIYBOK.

Heob6xonmMo omnpenesinTh BEICOTY OTAENBHBIX COOPYKEHHI U OT-
METKHU MX JHA IO OTHOLUIEHHUIO K ITOBEPXHOCTH 3eMJH. IIpu npuBs3-
K€ OYUCTHBIX COOPYXEHUI U MPOEKTUPOBAHNU BBICOTHOM CXEMBI
YYHUTHIBAIOT pebed MIOMAAKN OYUCTHBIX COOPYXEHUM, TTyOUHY
3aJIeraHusI TPYHTOBBIX BOJA, MAaKCHUMaJIbHBIH YPOBEHB BOIBI B BOMIO-
eMe B Mepuoj ITaBoaKa, BO3MOXHOCTbh CAMOTEYHOTO OTBOAA CTOY-
HBIX BOJ M OCAJIKOB C OUMCTHBIX COOPYXXEHHI, YCIOBUS TIPOU3BO/I-
CTBa CTPOMTELHO-MOHTAXHBIX pabOT ¥ UX 00BEM, YCIOBUS PabOTHI
HacocoB HacocHo# craHuuu Il mogbema. OTMETKH THUIL BOJOOYH-
CTHBIX COOPYXEHMI1 TOJKHBI Ha3HAYaThCS C COOTIOEHNEM YCITIOBUS
MUHUMAJIbHOTO 00BbeMa 3eMJITHBIX M OETOHHBIX paboT 1 Hanbosee
OJIarOTIPUATHEIX YCJIOBUI TTPOU3BOICTBA paboT.

ns onpenesieHUsT pa3MePOB MOTIEPEYHOTO CEYEHUSI KOMMYHUKA-
LM UCXOOAT U3 CIIEIYIOIIMX CKOPOCTEN TeUeHUsT BOObI, M/C: OT Ha-
cocHoii ctanumu (HC) I nogwema K cmecureno — 1,0—1,2; ot cMe-
CUTEJIST K KaMepe XJIONbeobpa3oBaHus win ocseTiureno — 0,6—1,0;
OT OTCTOMHWKOB MJIM OCBETJIUTENIEM CO B3BEIIEHHBIM OCAIAKOM
K ¢punprpaM — 0,8—1,2; oT UIBTPOBATIBHBIX anapaToB K pe3epBy-
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apaM uyucrtoii Boabl — 1,2—1,5; B TpyGornpoBoaax rnogayu M OTBoAa
MMpOMbIBHO# Boabl — 1,5—2,0.
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Puc. 5.37. BbICOTHO-TEXHOJIOTHYECKAs] CXeMa BOJOOYHCTHOTO KOMILIEKCa:
1 — nopaya npoMbIBHOI BOIBI OT (UIBTPOB; 2 — MECKOJIOBKA, 3 — THAPO-
aneBaTop; 4 — pe3epByap-yCPeAHUTEb MPOMBIBHOM BOAbBI; 5 — Hacoc mne-
peEKayKH NPOMBIBHOM BOIbl; 6 — BO3BpaT MPOMBIBHON BOIbI HA OUHUCTHBIE
COOpYXeHMs1; 7 — Moaaya ocagka OT OCBETIUTeNei; § — pe3epByap INpH-
eMa ocajaka, 9 — ycTaHOBKa MEUIEHHOTO TNepeMelluBaHus ocanka; 10 —
njaouiaaka obe3BoXuUBaHUsI ocanka; 1/ — Kojonel IUis Hamycka OCajika;
12 — Hacoc nepekauyku CrylUleHHOTro ocaaka; 13 — eMKOCTb CTyLEHHOro
ocanka; /4 — ocanKoyIuIOTHMTENb;, 15 — Hacochl NMepeKayku ChIpOro OCalKa;
16 — nopaya McxomHoi#t Boabl; 17 — GallHsg NPOMBIBHOW BOAbI; 18 — BUX-
peBOit cMecHTeNb; 19 — OCBETIUTENL CO B3BELIEHHBIM ocankoM; 20 — cKo-
pbiit ¢unbTp; 21 — pe3depByap uncToit Boasl; 22 — Hacoc Il nogbeMma; 23 —
HACcoC MOAKAYKH MPOMBIBHOM BObl; 24 — GOYKH C XJIOpPOM; 25 — ucnapu-
TeNb; 26, 27 — XJ0paTOPhl MEPBUYHOrO U BTOPUYHOTO XJIOPUPOBaHHUS; 28 —
pacTBOPHO-XPaHWIMILIHBINA 6aK KoaryysiHTa; 29 — Hacoc nepekaykyu pacTBO-
pa KoaryssiHTa; 30 — pacxonHblii 6aKk Koary/siHta; 3/ — Hacoc-mo3aTop pa-
CTBOpa KoaryisiHTta, 32 — Mewanka nojvakpuiamuaa ITAA; 33 — Hacoc
U1 UMpKyJaumMu 1 nogauu [TAA B pacxonHbiit 6ak; 34 — pacTBOpHbIit 6ak
pactBopa [1AA; 35 — Hacoc-mo3atop pactBopa [TAA

270



MecTo CTPOUTENBCTBA CTAHIIMK JOJIKHO OOECTIEYUTh KOMITAaKTHO®
PACTIOJIOXEHUE BCEX 3MaHUI U COOPYXKEHUI, MUHUMAJIBHYIO JUTMHY
KOMMYHUKAIM ¥ yno6cTBO 3kcrutyaraunn. HeobxoauMo 3apesep-
BUPOBATh 3aMacHbIE TUTOLIANM s paclIMpeHUs] CTAaHLUMH, BOKPYT
CTAaHUWH AOJXKHA OBITH BO3MOXHOCTH CO3MAaHUS 30H CAHUTapHOM
OXpaHHBI.

OCHOBOTIIOJIaraloIMMM MPU PELIEHUU TeHITaHa BOAZOOYUCTHOTO
KOMILJIEKCa MOMHUMO reorpaduyeckux, TonorpaduyecKmux 1 reoso-
TMYECKUX YCITOBUI SIBASIIOTCS €r0 MPOU3BOAMTEIBHOCTh U COCTaB
BOIOOYUCTHBIX COOPYKEHUH.

Ha renruiaHe 0003HauyalOT BCE CTPOEHUS U COOPYXKEHUS, HaApyX-
Hble KOMMYHUKALIMH, IOPOTH, 03eJIeHeHWe U orpaxaeHue (puc. 5.38).
ITo BO3MOXHOCTH BCE OUMCTHBIE COOPYXXEHUS, ITPONU3BOACTBEHHBIC
M BCTIOMOTATeJIbHBIE [TOMELLEHHS, peareHTHOE XO3sIHCTBO Lieecoo0-
pa3HO CKOHLIEHTPUPOBATh MO €IWHOMN KPBI