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1. AHayM3 cpecTB M METO/I0B NPeo0pa3oBaHNsl KHHETHYEeCKOH JHePIrun

BOJHOI0 IIOTOKA B peKe U KaHaJie

JIrobass pexka MM KaHal HECET SHEPrHI0 TEKYyIIeH BOABI. DTHUM IOJb30BAINUCH C
JIPEBHUX BPEMEH IPU CTPOUTENILCTBE THIPABIMYECKUX BOJONOIBEMHHUKOB, BOISHBIX
MENbHMI, a TII03/IHEE - THUJPOIJIEKTPOCTAHUMNA. ODHEprusi TEKylled BOABI B pEKe
BO300HOBIIsIEMAsI.

WN3paBHa CymiecTBOBaIM THIPABIMYECKHE BOJONOABEMHUKH, HCIIOIB3YIOIINE
SHEPrHI0 TEYEHUS BOABI B KaHAIE JUIS BpPALICHHWS KoJieca OOJNBIIOTO JHaMeTpa C
JONAaTKaMM M 4YepIlaKaMH Ha JUaMeTpe KoJieca, IMOIPYKCHHBIMU B IIOTOK, KOTOpPBIE
HAIIOJIHAINCh BOJOW, KOrJa HaXOOUIUCh BHU3Y, B IIOTOKE BOIBI U OIOPOXHSINCH B
BEPXHUH BOJOBOJ, KOrJa MOAHUMAIUCh B BEPXHEE IOJIOKEHUE IPU BPAILICHUHU KOJIeca.
Tak BOJa MOJHUMANIACh HA BBICOTY, PABHYIO THAaMETPy BOAOIOABEMHOTO Koseca. Takue
BOJONOABEMHUKN B lLleHTpanbHOW A3uy Ha3plBanuch 4yurupb win Hopus [1]. Jus
paboOThl TAaKOro BOJOMOIABEMHHKA CO3/1aBajli MCKYCCTBEHHbIE BOJOTOKH. Hampuwmep,
B Mlcmanuu nIpOBUHIMK  Pa3JesijIuCh Ha OPOCHUTENBHBIE YYacTKHM, Ui KOTOPBIX
HE00X0MMO€E KOJIMUYECTBO BOJbI 00ECHEYMBAIIOCH 3arpaXkII€HUEM TOPHBIX PYUYbEB U
pedek B jieTHee BpeMs. s 3TOro CTpowauch Oonblve IIIOTHHBL. M3 00pa3oBaHHBIX
TaKuM 00pa3oM BOJOXPAHWIIMII BOJA MPOBOIMIACH MAarMCTPAJIbHBIMH KaHAJIaMd, a OT
HUX OTBETBIILINCh B OOKOBBIE KaHAJbI, U3 KOTOPHIX BOJA JJISI OPOIIEHHUS OTIEIBbHBIX
YYacTKOB BblUEpIBIBaNach HoOpusMH [2]. B HekoTopbix MecTHOCTsAX Mcemanum 531H
YCTPOKCTBA COXPAHUIIUCH JO HACTOSIIETO BPEMEHHU.

Ceiiuac BoZly B OpOCUTENbHBIE KaHAJIBI [TOJAI0T HACOCAMHU C JIEKTPOIIPUBOJIOM WIIU
JIU3CIIBHBIM IIPUBOJOM, T.€. PACXOAys DJIEKTPOIHEPruI0 MM TOIUIUBO. lIpemmaraercs
pecypcocoeperaroiasi TEXHOJOTUSI ¢ HOBBIM T'MIPABIMYECKUM BOJONOJABEMHUKOM JUIS
OpOIICHHSI, HCIOJIB3YIOIIMM BO300HOBIsiEMyl0 ruaposHepruto. [IpeobpazoBeiBaTh
SHEPrHI0 TEKYyIIeH BOABI (TEUEHUI B pEKax) MOXKHO C BHICOKOW 3(P(PEKTUBHOCTHIO MyTEM
MCIIOJIb30BAHMSI BOJIHOTO TOTOKA JUIsl BpallleHUs TypOOHAcOCOB, YCTAHABIIMBAEMbIX B
CKOPOCTHOM IOTOKE M IMOJAIOLINX BOXY Ha Oeper Iuisi opolueHusi, 0e3 MCIOIb30BAHUS
3JIEKTPOIHEPTUH UITN OEH30HACOCOB.

Jlnst BpaieHus: TypOOHAcOCOB Ha OBICTPBIX TOPHBIX PEKaX MOXHO HCIOJIb30BaTh
€CTECTBEHHBII CKOPOCTHOM BOJHBIN ITOTOK, @ HA PABHUHHBIX pEKaX — CKOPOCTHOM IOTOK,
CO3/1aBaéMblii IyTeM HCKYCCTBEHHOTO CYXEHHsS pycia pekd, O0e3 CTpOUTENbCTBA
wi0TuHEL. [Ipupona B HEKOTOPBIX MecTax cZenana 3TO caMa (IIPOXOJAbl pEK MEXIY CKall,
B TBEPJBIX MOPOJAX, MOPOTH, BOJOMA/AbI), HO JIIOAM MOKAa HE BOCIOJB30BAJUCH TUM
JOJKHBIM 00pazoM.

B cucremax opomeHus M BOJOCHAOXKEHHUs TMpeliaraercd TakuM o0pa3om
00x01uThCs 0€3 MPUMEHEHUs MJIOTHUH € 3aTOIJIIEMbIMHM YYaCTKaMU IJI0I0POJHON 3EMIIH,
AIIEKTPO3HEPTUU U OpraHuyeckoro toruinBa. [IpuueM nenatrb 3710, HE HaHOcs yuiepOa
okpyxaromieit cpene. CBOOOTHO-TIOTOYHBIN TYpOOHACOCHBIN arperaT, YCTaHOBJICHHBIN B
pycie peku, 3a0MpaeT BOLY M3 PEKH M CO3JaeT JaBJeHHE B HAIIOPHOM TPyOONpoBOJE,
uayuieM ot TypboHacoca. Bojma mop naBineHueM mojaércss Ha Oeper B CHUCTEMBI
BOJIOCHAOKEHHUS W OpOLICHHs. OJTO — COBPEMEHHBI BapHaHT MCIOJIb30BAHUS
CKOPOCTHOT'O IIOTOKA BOJIbI /IJIs1 €€ MOo/beMa Ha HeoOXOoAuMY!o BbicoTy. Hayka u TexHuka



JOCTUTIM TaKOTO YpPOBHS, YTO TEHEepPb 3TO CTAJI0 BO3MOXKHBIM (camble 3((EeKTUBHBIC
HAacochl M TYpOMHBI, KOMIIO3UTHBbIE MaTepHalibl, paboTarolue B BOAHOW cpelne ¢
OO0JIBIINM PECYPCOM, HE TPEOYIOLINE CMAa3KH JI€TAJIM arperata U3 KOMIO3UTOB U JIp.).

Bony ¢ nmocraTouHeIM JaBiI€HMEM, KpOME TOIO, MOYHO HCIIOJNb30BaTh JUIS
HAIOJIHEHUSI BOJIOXpaHWIMILA-HAKONUTeNA. B KkadecTBe BOAOXPAHWIIMIIA MOXKET OBITh
HCIOJIb30BAH IIJIAaBATEILHBIA OacCeiH, WM HEOOIBIION KOTJIOBAH, WX 2-3 €MKOCTH 110
100 M3, WM BOJIOHANOpHAs OamrHs. Boay M3 BOAOXpaHUIUIIA-HAKOIIUTENS B MEPHOABI,
He TpeOylolHMe OPOLIEHUs, HAPUMEP, OCEHBIO, 3MMOM MOXXHO TaK)Ke HCII0JIb30BaTh B
HEOOJIbIION THJIPOAKKYMYJIUPYIOIIEH  3JIEKTPOCTAHLMHU. [Tpu OTCYTCTBUU
aneKTpuuecKkoi Harpy3ku MUKpo-I"”ADC u pacxoja BoJbl Ha OpPOILIEHUE M3JIMLIKUA BOBI
U3 BOJIOXPAaHUIINILA-HAKOMUTEINSI OyAyT BO3BpAILIAThCA B PEKY WJIA KaHaJ.

['maBHBIM ycioBuUeM pabOThl TYpOOHACOCHOTO arperara sIBISE€TCA Halu4yue
HEOOJIBIION pPEeKHM MM KaHaja C BBICOKOM CKOPOCTBIO BOJHOTO IOTOKA, OH MOXKET
IPUMEHSTHCS B OTAAJIEHHBIX MECTHOCTAX, e oTcyTcTBYrOT JIDII neHTpanu3oBaHHOTO
sHeprocHabxeHusi. Hampumep, B TOPHBIX U MPEATOPHBIX TEPPUTOPUAX ANTANCKOro Kpas
UMEETCsl OKOJIO TpeX ThICAY OBICTPBIX peK U pedek [3], a Bcero B Poccun HacuuThIBaeTCs
nopsaka 2,5 MiIH. MaJbIX pek [4].

[IpakTrueckuii rpaduk UCIONB30BAHUA ABTOHOMHBIX MHKpPO-I'DC Takoii, uto (B
OTJIMYHE OT BETPSIKA) OHU pabOTAIOT HEMPEPHIBHO B TEUEHUE CYTOK M MpaKkTHuecku 10 20
4acoB Ha OayTacTHYIO Harpy3ky. Mcmonb3oBaHuWE HAKOMUTENS SHEPTUU HCKIIOYAET
noTpeOHOCTh B OAJIIACTHOM HAarpy3Ke U CO3/1aeT MIPEUMYIIECTBO, KOTOPOE 3aKII0YaeTCs B
TOM, YTO MOIIHOCTH MUKPO-I'DC KpaTKOBPEMEHHO MOKET B HECKOJIBKO pa3 MPEBbIIAThH
MOIIHOCTh, CHUIMAaeMYI0 TypOHHOI ¢ BoJgHOTO notoka. Hampumep, cBOOOAHO-TOTOYHBIN
TypOOHACOCHBIN arperat MOHIHOCTHIO mpuBoaa 500 BarT 3a 20 yacoB HeNMpepHIBHOU
paboThl MOXET HAKOMUTh OKOJI0 10 KWIOBATT-4acOB JHEPrWHM B BHJIE TMOJHITOW Ha
BBICOTY BOJbI, KOTOPYIO MOKHO HCIOJIb30BaTh B TeUE€HHE 4 4YacOB C IOCTOSIHHOM
MOIIHOCTBIO OKOJIO 2,5 KUJIOBaTTa WK 4yyTh MeHblle ¢ yueToMm KIIJI npeoOpa3zoBanusi.

B mupe cymectByrot ruapoakkymynupytomue s3nekrpoctaniuuu ('ADC), kotopsie
MO3BOJISIIOT B TEPUOABl MOHMKEHHOTO NOTPEOJIEHUs AJIEKTPOIHEPTrUU HaKaIlJIuBaTh
TUAPABIMYECKYI0  DHEPrHI0 IyTeM  3aKayuMBaHUS  BOABI B BOJAOXPAaHUIIMINA,
PacroJI0KEHHbIE 3HAYUTEJIBHO BBIILE YPOBHS HUXKHETO BoxoxpaHwiuia. C 3TO LEIbko
UCTIONIB3YIOTCS  AJICKTPOHACOCHI WJIM  O0paTuMble TUAPOTYpOMHBI, paboTaroume B
HAaCOCHOM pexHuMe, Korjpa aiekTporenepatopbl ['DC mepexntodaroT B JABUTATEIbHbBIN
pexum [5].

Henmocratkom  kpymubix ['ADC  sgBusieTcs  HEOOXOOUMOCTh  HMMETh  JIBa
BOJIOXPAaHUJINIIA — HUXKHEE Y IUIOTUHBI W BEPXHEE HA PACUETHOM BBICOTE, 3aHUMAIOILINE
MHOT0 IJIOZOPOIHOM 3€MIIH, a TaKKe HEOOXOIMMOCTh pacX00BaTh SHEPTHUIO OT CETH AJIs
paboThl HACOCOB TMpPH 3aMOJIHEHWH BOJOXPAHUIIUINA-HAKOMUTENSI M C TOCIeAyrolen
notepeit okono 30% sueprum [5].

2. BapuanTsl HOBOro MeTo/1a NPpeodPa30BaHUs IHEPIUH BOJAHOIO MOTOKA J1JIsl

CO31aHMs JaBJIEHUs BOJbI U MOJAAa4U BOJbI HA Oeper



B nacrosiiee BpeMsi B paMkax mpeasiaraéMoi KOHIIENIIMU U3TOTOBJICH U UCIIBITAH B
€CTECTBEHHBIX YCJOBHUSX MEPEHOCHOM JE€MOHCTPAIMOHHBIA CBOOOJAHO-TIOTOYHBIN
TypOOHACOCHBIA arperaTr, COCTOSALIMA M3 CBOOOIHO-TIOTOYHOW THUAPOTYPOMHBI C
IpoNeUIepHbIM pabodruM KOJIECOM M BHUXPEBOTO HACOCA, KMHEMAaTHYECKH CBS3aHHBIX
MeX1y co00i uepe3 MyJIbTUILITUKATOP.

JleMOHCTpaIMOHHbIN
TypOOHACOCHBIN arperar uMeeT
ClIelyIoLI1e XapaKTePUCTUKU:

- auamMeTp TYpOMHHOTO KoJeca
npornesiepHoro tuna — 0,65 w;

- IEPEJaTOYHOE  OTHOIIEHUE
MYJbTUIUIMKATOPA 3aKpbITOTO THHA  —
1:15;

- mepexaunBaeT Goiee 2 M’ BOIBI B
yac MpPU CKOPOCTH IOTOKAa BOJABI B PEKE
okoio 1 mM/c;

- Bec arperara menee 9 ke (poro 1).

OTnuuuTeNbHBIMA  OCOOCHHOCTSIMU
TypOOHACOCHOTO arperara sBJstOTCS:

- BO3MOXHOCTb [0/1aBaThb BOJY B
OpOCHTEIIbHBIE KaHaJbl wm i 5 - - —
pa3OpBI3THBATENH 6e3 3aTpaThI ®oro 1 - [lepenocHoi CB?GOI[HO—HOTO‘-IHBII/I
AIIEKTPOIHEPTUH U HE PACXOAYs TOIINUBO; TypOOHacocHRIii arperar

- MOOWJIBHOCTh M MPOCTOTA arperara, UMEIOIIEro ChEeMHBIEC JIOMACTH, €r0 MOXKHO
NEPEeHOCUTh B Pa300paHHOM BHUE B PIOK3aKe M COOHMpaTh MEpe] YCTAHOBKOH B peKy B
pabouee MOJI0KEeHHE.

CBOOOIHO-IOTOUHBIN  TypOOHAacOCHbIM arperat s pabOTbl B KayecTBe
BOJIONIOJbEMHHKA paHee He mpuMeHsuica. B nHactosimee Bpema ['HY BUOCX nonana
3asBKa Ha MOJIE3HYIO MoAenb ¢ mpuopureroM ot 14.02.2013r.

B Tabmume 1 mnpuBeneHa pacyeTHash MOIIHOCTh, IepefaBaeMas Hacocy uepes
MYJIBTUTITUKATOP CBOOOHO-TIOTOYHOM MPOIeIUIepHON TypOuHOM B KBT, pu paznu4yHon
CKOPOCTH TIOTOKa W JuaMeTpe TypOUHBI ¢ KOA(D(PHUIMEHTOM HCIOJIB30BAHUS SHEPTUU
BoIbI 40%.

A . ¥ =

Tabnuua 1- PacuetHas MoutHOCTh (KBT) mpu pa3auyHBIX CKOPOCTSIX MOTOKA U THAMETpe

TypOUHBI
Hunametp CKOpOCTb BOJIBI M/C
Typ6unsl, | 0,4 | 0,5 0,6 | 0,7 0,8 1 1,2 1,5 20 | 2,5 3,0
M
0,5 0,01 10,01 {0,02 0,03 |0,06 |0,12 |0,27 |0,54 |0,93
0,7 0,01 10,01 {0,02 |0,03 |0,07 {0,12 |0,23 [0,54 | 1,05 | 1,82

1 0,01 10,02 10,03 0,05 [0,07 0,14 [0,24 |046 [1,24 |2,15 |3,71

1,5 0,02 10,04 |0,07 0,11 |0,16 |0,31 |0,53 | 1,04 |2,47 [4,83 |8,35

2 0,04 10,07 0,12 |0,19 | 0,28 [ 0,55 [0,95 | 1,85 [4,40 | 8,58 | 14,8

2,5 0,05 /0,11 /0,19 [0,29 {044 [0,86 | 1,48 |290 |6,87 | 13,4 |23,2

-

0,08 0,15 0,27 10,42 [ 0,63 | 1,24 |2,14 [ 4,17 |9,89 | 19,3 | 334

0,14 10,27 10,47 (0,75 | 1,13 12,20 |3,80 | 7,42 |17,6 [34,3 | 593

|| W

0,22 1043 |0,74 | 1,18 | 1,76 |3,43 [593 |[11,6 | 27,5 |53,7 |92,7




[lepen pa3paboTKO U W3TOTOBIEHHWEM CBOOOIAHO-MIOTOYHOTO TYpOOHACOCHOTO
arperata HeOOXOAMMO TMOJYYUTh MCXOJAHBIC JaHHBIE HA BOAHBIN IMOTOK, B KOTOPOM
HaME4aeTcs YCTaHOBUThb arperar. B 3aBUCHUMOCTHM OT CKOPOCTHM BOJHOIO IIOTOKAa U
TpeOylomieiicss mojayu Hacoca M Hamopa BOJbl OyJIeT BBIMOJIHEH pacdyeT TYypOUHBI,
MYJIbTUIUIMKATOpa U Hacoca.

Bo3morkeH MHON MOAXO0A MpU CO3/IaHUU TYpOOHACOCHOTO arperaTa: pa3padoTaTh U
U3TOTOBUTH arperatHblii MOAYJb, KOTOPbIA cMOXeT 3¢d(eKTUBHO padoTaTh B BOJHOM
NOTOKE TpHU OMNPEJETICHHOM Juana3oHe CKopocTed moToka. [[is Aapyroro amamnaszoHa
CKOpOCTEH TOTOKa M MOIIHOCTH MOJIYJS MOTpeOyeTcss MPUMEHHTHh TYpOMHY IpYyroro
pa3Mepa, MyJbTUIUIMKATOp C APYTMM NE€PEJaTOYHbIM OTHOLLIEHHWEM M JIPYyroil Hacoc.
[Tpu 3TOM 1O BO3MOXHOCTH MCIIOIB30BATh FOTOBBIE (CEPUMHBIE) IEMEHTHI JJIsl KaXK10T0
TAKOro MOAYJSl, YTOOBl OOECHeunTh BBICOKYIO HaJEKHOCTh U HHU3KYIO Ce0eCTOMMOCTb
arperara.

B Poccum He Tak MHOro paboTarouux
MPEANpPUSTUN ¢ COBPEMEHHBIM 000py0BaHHEM
u KBaTU(UITIPOBAHHBIMU
pabounmu. TypOoHacoCHBI MOJTYJTb
paspabarbiBajicss B pacu€re Ha HMEHHO 3THU
ycioBus. IlepBblii  ONBITHBIM MOIYNb  ObLI
U3TOTOBJICH Ha MockoBckoM
CTaHKOCTPOMUTEJIbHOM 3aBOJIE, KOTOPbIN TENepb
HE CymiecTByeT, a B Jjaboparopuun [HY
BUDCX BemonHeHa 10paboTKa 3TOr0 MOIYIIS.
OH uMeeT HOBBIM MYJIBTUIIMKATOP U HOBBIE
= cbEMHBIE JlonacTu. To ecTh, AJIsl U3TOTOBJIEHUS

®oto 2 - TypOOHACOCHBIN MOIYITb TypOOHACOCHBIX ~ MOJyneil He  TpeOyercs

CHEeNMaIbHOTO 000pYIOBaHMs, KaK BIPOYEM, U

BBICOKOW KBaJM(UKAIMK CHEIUAINCTOB, TOJBKO HACOCHI JOJKHBI OBITh CEPUIHBIMU
(doto 2).

Jlist  ¢cBOOOHO-TIOTOYHOTO TYpOOHACOCHOTO MOAYJsl MOTpedyeTcs pa3paboTaTh
pa3IMyYHbIE BAPUAHTHI KPEIUIEHHsI arperata B BOJHOM ITOTOKE PAa3IMYHON MHTEHCUBHOCTHU
U pa3IMYHOM CTPYKTYpPHI pyciia peKkH (TBEpOCTU IPyHTA Ha JIHE, TIYyOWHBI U Jp.).

Ha paBHHMHHBIX pedykax NOMUMO CO3JaHUS MCKYCCTBEHHOI'O CYXXEHHUSI MOMKET
noTpeOoBaThCs YCTaHABIMBATH 2-3 U Oojiee MOIYJS C OJHUM WM JIByMsI TYpOWHHBIMU
KOJIECAMHU Ha KaxzaoM arperare. Ilpm uX moOCiI€I0BaTEIbHOM COEAVMHEHUU
TpyOONnpoBOAaMU JUIsl CO3/IaHUS JOCTAaTOYHOI'O HAIopa IMOJAaBaeMOM BOJbI MOXKHO
1oJaBaTh BOJY Ha OOJIBIIYIO BBICOTY OT YPOBHS PEKM M Ha OOJBIIOE PACCTOSHUE OT
MecTa yCTaHOBKM Mopyiei. [loaHsTas B BepxHee HAKOIUTEIBHOE BOJOXPaHWINIIE BOJA
B 3aBUCUMOCTH OT TpauKka HEPaBHOMEPHOTO CYTOYHOTO MOTPEOJICHUS MOXKET
CaMOTEKOM M0 KaHajaM WM TpyOOoNpoBoJaM IepeTekaTh Ha OOJbIIOE PacCTOSHUE OT
BOJIOXPAHMJIUINA, YTOOBI 00ECHeunTh BOJOW pa3NUYHBIX MOTpeduteneid 0e3 3arpar Ha
AIIEKTPOSHEPTUI0 B OTIMYHME OT 3JEKTPOHAacoca M 3aTpaT Ha TOIUIMBO B OTJIMYUE OT
OeH3oHacoca. B MOCTOSHHO TOMONHSIEMOM CBEXeW BOJOH BOJOXPAHWIMIIE MOKHO
Pa3BOIUTH PHIOY.

OneIT 3KCIUTyaTallud CBOOOJHO-TIOTOYHBIX HACOCHBIX AarperaroB Ha pas3jIMYHbIX
peKax MO3BOJIUT MEPEeUTH K UCHOJIb30BAHMIO HX JJIs MPeoOpa3oBaHUs CO3/1aBaEMOIO
UMH  Hamopa B DJJIEKTPOJHEPTHI0 B aBTOHOMHBIX JJIEKTPOCTAHIMSAX HEOOIbIION
MOILHOCTH, a OTXOJSIIYI0 OT D3JEKTPOCTAaHLMWA BOAY HCIOJIb30BaTh B CHCTEMAaxX




MEJTMOPALIMK WIIK HA XO3SIICTBEHHBIE HYXK/IbI, T.€. UMETh arperaTt ABOMHOT0 Ha3HAUYCHHUS.

EnuHoBpemMeHHble  3aTpaThl  HEOOXOAMMBI  TOJBKO  Ha  NpUOOpETeHHE
TypOOHACOCHOTO arperaTta U €ro yCTaHOBKY B pycie peku. Eciu omHoMy motpeOuTento
arperata OyzaeT J0pOro, TO TpyIia NOTpeOUuTeNeii CMOXKET MO3BOJIUTh ce0e YCTaHOBUTH
TaKoOM arperat OecrHpepbhIBHOIO ACHCTBUS. B MECTHOCTAX C XOJOJHBIM KJIMMaTOM
CBOOOJHO-TIOTOYHBIE TYpOOHACOCHBIE arperatbl MOTYT YCTaHABIMBATLCS HUXKE YpPOBHS
PEKH TaK, 9TOOBI 3MMOM OHU MOTJIA pabOTaTh MOJIO JIHJIOM, €CIIA IPU BBICOKOH CKOPOCTH
TE€YEHUs] PeKU U OBICTPOM 0€30CTaHOBOYHOM BpAILEHUU TYpOMHHOTO KoJjieca Boja Oyner
3amep3aThb.

JUJis TOrO X035iMHA, HE UMEIOLIETO MOCTOSHHOTO IEKTPOCHA0KEHNS, TIPeiaraeMble
CBOOOHO-TIOTOYHBIE TypOOHACOCHBIE arperatbl — HE3aMEHHMasl BEIllb, MO3BOJISIONIAS
uMeTh OecrniepeboiiHOe BOJOCHAOXKEHUE, IHEProoOecnedyeHre W TEIUIO0 KPYTJbId TO/I.
Hcnonp30BaHue TaKMX arperaToB B BEPXHHUX TEUCHMSIX PEK, B TOPHBIX pEUKax, I HET
CYJIOXOJICTBA U €CTECTBEHHOE T€UeHUE OBICTPOE, MO3BOJIUT YMEHBIIUThH 3aTPAThl HA HX
YCTaHOBKY U AKCILTyaTalHIo.

Kackan HeOOMbIIMX aBTOMATHU3MPOBAHHBIX CBOOOIHO-MOTOYHBIX TYPOOHACOCHBIX
arperaTHeIX MOJyJIeH, IpeyiaraéMoil KOMIOHOBKH M PACIIOJIOKEHHBIX BIOJIb MAJIbIX PEK,
MO3BOJIUT PEIIUTH MPOOJIEMBI AJIEKTPO- BOJO- U TEIIOCHAOKEHUS HAa MECTHOM YpPOBHE
0e3 OOJIBIINX MAaTePUANIBHBIX PACXOJI0B Ha CTPOUTEIHCTBO IUIOTHH, moaBoasmmx JIOI,
HACOCHBIX U JIEKTPUYECKUX cTaHUUU. Takol moaxon HE MPUHECET HUKAKOTO Bpena AJs
peIOOBO/ICTBA, NIl OEperoB, a 3a CYET IMOBBIIIEHUS CKOPOCTU TEUEHUS, YIYUIICHHUS
a’pallid W CaMOOYMINEHHS BOJbl OT BpPEIHBIX BELIECTB OYAET MOJOKUTEIBHO
BO3/JICHICTBOBaTh Ha JKOJOrMI0 pek. Tam, rae OecrjaTHas BoJa M 3JIEKTPOIHEPTHs,
MOJKHO pabO0TaTh U KUTh ¢ KOM(DOPTOM, HE HapylIasi SKOJOTHIO OKpYy Karoiei cpeasl. Ha
Oeperax MajbIX PeK U KaHAJIOB MOSIBSATCS HOBBIEC )KUTEJIN, TOTOBBIE 3aHUMAThCS CEIbCKUM
XO35IUICTBOM Ha OpOIIAEMBIX 3€MIIIX, KaK 3TO ObUIO B ApeBHeW Mcmanum u JIpyrux
3aCyIUJIMBBIX PETHOHAX Ha 3eMJle.

3 . BbIBOABI M peKOMEH AU

B urore npeanaraemasi KOHIENIUS BOIOCHA0KEHUS T03BOJISET:

- HCIIOJIb30BaTh TYpPOOHACOCHBIM arperar HOBOIO THNA [ HIpeoOpa3oBaHUs
KUHETUYECKOM SHEPTHH TeUEHUS BOJBI B PEKE WM KaHAJle B YHEPTHUIO JABJICHUS BOJIbI;

- TI0JIaBaTh BOJAY M3 PEKHU WIM KaHaja Ha OOJbIIOE PACCTOSHHE Ui OpOIICHUS U
Jpyrux ueneu 0e3 3aTpat Ha 3JEKTPOIHEPIHIO U TOIUIMBO;

- 3aMOJIHATh UCKYCCTBEHHBIE BOAOXPaHWIMIIA AJI Pa3BeACHUS PHIObI;

- HCIIOJIb30BAaTh HCKYCCTBEHHbIE BOJOXPaHUIIUIIA VISt paboThI
TypOO3JIEKTPOTre€HEPATOPOB.
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