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PYKOBOIAIOIMN TOKYMEHT
METONNYECKHE YKA3AHUSA

Y TOYHEeHHEe MECTOIIOJOXKEHHU S
cTBOPOB (IIYHKTOB) HAOJIONEeHHH M pe:XxnMOB orOopa nmpoO
Ha OCHOBE HCIOJh30BAHHA TPACCEPHBLIX METOJAOB
H3YYCHUH TMIPOAMHAMHIECKHX XAPAKTEePUCTHK
BOIMHBIX 00 BEKTOB

N o L L e W S R i NSyl —

Hara BBeneHus 2003—01—01

1 O61acTy npuMeHEeHU A

Hacroamme MeToguUecKue YKA3aHUA YCTAHABJIHNBAIOT IIOPAAOK
IIPOBEIeHUA U coleprKaHpe paboT IO YTOYHEHHIO MECTOIOJIOKEHNH
CTBOPOB (IIYHKTOB) HaOJI0AeHUH U pPeXXHMOB 0oTOOpa NIpod HA OCHOBe
UCIIOJBL30BAHNAA TpacCepHLIX MeTOJO0B H3YUeHHUA TrUuIpoaUHaMHUYe-
CKUX XapaKTepHCTHK BOJHbIX 00BEeKTOB IIPH OPraHM3allMH PeKUM-
HBIX HaOJMIOneHHH 3a 3arpA3HeHMEeM IMOBEPXHOCTHBIX BOJ CYIIH, BbI-
IHoJHAEeMBIX B pamiax IocyrapcreBenno#t cayx0b1 HabJioneHUH
('CH) 3a cocTosaumnem o0'b€eKTOB NPUPOAHOMN cpebl.

Hacroauiue MeroguuecKre yKasaHud IpegHa3HadeHbl QJH oOlle-
PATHBHO-IIPONU3BOACTREHHBIX U HAYYHO-UCCIEAOBATEJIBCKAX OPraHH-
sanuil Pocruapomera, ocylIecTBASIONINX HAaAOJIOAEHUS 3a COCTOA-
HHEeM IIOBEePXHOCTHBIX BOJ CYIIN ¥ eI'o OLLeHKY.

2 O0muMe nmoJoxeHUs

OnTuMajyibHas crucTeMa HaONMIONeHUH 34 sarpAsHeHHueM BOAHbIX
00'beKTOB BO3MOJKHA JHUIIIL B TOM cJiyyae, KOIrjja ¥MeeTcs B HAJIUUYNU
nocroBepHas WHGOpPMaUuA O BpeMeHHU poberanus, KpaTHOCTH pas-
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OaBJeHUH, Koo pullueHTe CMellleHNS N PACCTOAHNH L0 CTBODA IIPAaK-
THYEeCKH II0JIHOTrO IepeMelliBaHRA. [Ipun pcrnons3oBadu HATYPHOTO
MOAENUPOBAHHUA BCe YeThipe paccMaTpuBaeMble XapaKTepUCTUKU
MOMHO OIlpesleJIUTh MO pPe3yJabTaTaM OLAHOTIO M TOTO JKe TPaCCEDHOro
dKCIIepUMEHTA.

IIpn 3TOoM TpaccepHBIN PKCIePHMEHT AOJMKEH O6bLITh NPOBeleH B

PeXX¥Me CTaIMOHAPHOI'0 BBeAeHUS Tpaccepa HeIoCpPenCTBEeHHO B
CTOUYHBIEe BOJLI ITo 0.2.

IIpononKUTEJBHOCTL BBeJeHMA NOJKHa ObITE TakKoOW, UTOOBI
Ipollecc pacupelieeHUs KOHIEeHTpanyil Tpaccepa B HabJII0xaTe/b-
HOM CTBOpPE BOoAOTOKA BO Bpems orbopa 1Ipod BoAbl MOXKHO OLIIO CUH-
TaTh yCTAHOBUBLUMMcsH. Kak rnmpaBuno, JOCTATOUHBIM ABJAETCA BBe-
neHne Tpaccepa B Teuernue 30 MuH.

3 CymuocTs MeToaa

CyutgocTs TpacCcepHOIr'o MeToAa 110 YTOYHEHHUIO XapaKTepPHCTUK
pacripegejeHusd CTOUYHBIX BOJ B BOAOTOKAaxX COCTOUT B TOM, UTO CTOY-
Hhlie BOJABI 10 UX DOTTalaHuA B BOJOTOK MAPKUPVIOTCH JIeTKO olpe/ie-
naeMBIM HHIpelueHTOM — TpaccepoM. JIBH)KeHHUe Tpaccepa B BOJA-
HOM IIOTOKE COOTBETCTBYET IBOJIOOMM MeueHHBIX MM 00LeMOB BOAOLI,
[I03TOMY MO pe3yabpTaTaM HalOJMIoJeHNs B ollpelleJJeHHOM IIPOCTPAHCT-
BeHHO-BPeMEeHHOM pe)XHUMe 3a pacrnpenejieHeM Tpaccepa B BOJOTOKE
MOXXHO HAMTH MCKOMBIE XaPaKTePUCTIKHU IIPOIIECCOB CMEIIIeHNA ped-
HLIX M CTOUHDLIX BOJ.

B HacTOAIIMX MeTOAUYECKHUX YKa3aHUAX IpelJoyKeHo IpHMeHe-
Hiuie QIYyopecIleHTHHIX TpacCepoB HA OCHOBE BBRICOKOAUCIIEPCHEIX CyC-
NeH3MM MHUKpPOCKOIIHMYeCKUX dacrulu ¢ pasmepamu 0,5—1,56 MKM,
UMEIOIINX NpaBUNBHYIO chepuuecKyw popMy. lInoTHoceTs MaTepua-
Ja JacTHUl Bbidupaercsa OAM3KONM K NJIOTHOCTH BOJARI HCcJIeNyeMOTro
BOAOTOKa. JTo 0beclledWBaeT UAeHTHUHOCTH IIOBEJEHHA MHUKPOUYAC-
TUI, U UKol das3bl B BOAHBIX oO0bexTax [1—2].

Meton perucTpaluy dacTHI[ Tpaccepa OCHOBAH Ha QHIALTPALMH
onpenesNeHHOro oobeMa BOAbI Yepe3 MeMOpaHHLIA PUABTP C pasMe-
poM 1rrop 0,49 MKM ¢ IIOCJIeAVIOIINM IoJCYeTOM YACTHIl Ha ITOBePXHO-
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cTH GUALTpa B JIOMHUHECIIEHTHOM MUKpocKore. llpucyrcrBue B uc-
cliefyemMol nnpode BoAbI JIOMHHeCIUPYIOIINX YaCTHIL MOXXHO ollpele-
IUTH 110 KX OTJIWUYUTENRHBIM IIPU3HAKAM — UHTEHCUBHOCTH U HBETY
dbayopecneHTHOIO cBeUeHHA, a Takxe o ¢popMe U pazMepy YacTHUII.

4 OnpeneireHue rHAPOIHHAMHYECCKUX XapPaKTePUCTHE
PACIIPOCTPAHEHMA CTOUYHBIX BOX B BOJOTOKAX

4.1 Bpemna noberanus

Ins onpenaeeHA BpeMeHH JoberaHus 1podsl BOABI OTOHMPAIOTCH
B CTBOpe HabJIONeHHA B 30He MAKCHUMaJbHBIX CKOPOCTEW H& OJJHOU

(MM HeCKOJABKMNX) BEPTHUKAJIU YV IOBEPXHOCTH Uepe3 KaxXable D MUH.
Il onpenesieHMSI OPMEeHTUPOBOYHOT'O 3HaUeHUA BpeMeHH Jo0eraHuA

NCIoJb3yIoTea nonaasku. ITepeeie 5—06 npob oTbupaloT ¢ yopexe-
HueM (1o npuXxoja IIOIJIABKOB K CTBOPY HaOMIIONeHUsA), & 3aTeM OTOU-
paloT 3—4 npo6sI mocJre UX OPUXOoJA.

PeayasTarsl onpenesieHAA Tpaccepa B Ipodax HAHOCATCA Ha I'pa-
(UK 3aBMCHMOCTH KOHIIeHTpaIINy Tpaccepa oT BpemMeHu oTbopa 1npobd
Bonul. Bpems goberaHus Ha MccjaelyeMOM YYACTKE PeKH OIpeielIaer-
Cfi KAK Pa3HOCTh BPEeMEHM YCTAHOBJEHUA MAKCHMAJJbLHBIX KOHIIEHT-
panun rpaccepa B cTBope oTbopa npob ¥ MOMeHTa HaYaJla BBeJeHUS
Tpaccepa B CTBOPe BRINYCKa. VIHOraa Baj)XHO 3HATEL HapaMeTpPhl gobe-
raHud IIPH HecTallHOHAPHLIX PelXiMaX NOCTYILIeHN S 3arpssHAOIIINX

BenjecTB. B aToM ciaydyae NCcnoabp3yeTcsS MMIYJAbBCHBIN (3aII0BBIN) pe-
UM BBelleHUA Tpaccepa. [Ipn TakomM pexruMe BBeJeHHUS Tpaccepa

BpeMAa noberaHma onpeneaseTcs II0 NPHUXOAY IIHKA KOHIIEHTPAIIUH B
CTBOP HaOJIIoeHus.

4.2 KparnocThs pasdaBiaeHnsn

BerepcTBue moOJTHOTO OTCYTCTBUSA Tpaccepa B mpobax, orobpax-
HBIX [0 BBeleHUS Tpaccepa B crTouHble BOALI (hOoHOBAA KOHUeHTDA-

nua Tpaccepa B Bogoroke Cy = 0), KpaTHOCTE padbaBiIeHUA CTOUHBIX
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ROJ B BOJOTOKe 1; B JIOOOU TOUKE NOIepeuyHOoro cedeHUHA BOJAOTOKA
oupejieNdeTcsd 110 popmyJie

C
n, =—, (1)
Ci
rne Cop — KOHIEHTpPaAUWd Tpaccepa B CTOUHBIX BOJAX IIOCJE IIOJIHOIO

CMeIlleHN A ero ¥ CTOYHBIX BOJ, oliperenseMass NIpu oTbope CTOUHBIX
BOJX OepeJf CAMBLIM BLIITYCKOM HUX B BOXOTOK, 4acT./J;

C,— KOHIleHTpallud Tpaccepa B i-U ToOUKe II0IIePEYHOTO CeUeHN A
BOJOTOKa, yacT./J.

4.3 Kosdbdbduunenr cmelmeHusd

[locrymaromnue B BOAOTOK CTOYHBIe BOABLI ¢ pacxomoMm ¢ (m3/c)
pagbaBaAIOTCA BOAOU BOLOTOKA C pacxogoM y&Q (M2/c), rae Y ABJIAETCAH
KoohPUnMeHTOM cMelleHH I, HOKA3LIBAIIIUM, KaKasd uacTh pacxola
ROJbI BOLOTOKA VYacTBYET B pa3baBiIeHUU CTOYHBIX BOJ (O =Y 5_1'1).
AHajjoru4yHble IIPONECcChl NPOMCXOAAT U ¢ TPacCepoM, KOTOPHIM Map-
KHPVIOTCA CTOUHLIE BOJABI. Y papHeHUe OasaHca ANd KOHCEPBATUBHON’
IIPpUMecH Tpaccepa B HCCHIeAVeMOM CTBOPe BOAOTOKA OVIeT UMeTh BU

qCy =(q + YQ)C,.x» (2)

rie C_ — CpPeXHSS KOHIEHTPAIHUA TPaccepa B 30He MaKCHMAILHOTO
3arpA3HEHMS BOIOBL B CTBOPE ROJLOTOKA&, oIpejlelsieMas [0 AAHHEIM
OQHOMOMEHTHOI'o 0T6opa npod BOALI IO BCEMY MKUBOMY CEUeHUIO BO-
IOTOKA B CTBOpPE IOCJe YVCTAHOBIEHUA B HEM MaKCHUMANLHEBIX KOHIIEH-

Tpanui Tpaccepa (T. e. cpasy nocie NOABJIEHUSA IOIJIABKOB B CTBOPE),
yacT. /JI.
Uz dopmynel (2) moaydaem:

_ q( CO - Emax
QC,..

Y (3)
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Takum oOpasoM, AJA olpeleNeHHA KOdQPUOUeHTA CMedleHUSA
IOCTATOUYHO 3HATH CPEHIOIO KOHIIEHTPaIlHIO Tpaccepa B 30He MaKCH-
MAaJLHOI'O 3arpsasHeHHA BOIbI B UCCIEeAlYeMOM CTBOpe (MECTOIIONIOMK e-
HWe B IIoIepeYHOM CeYeHHM BoOJOTOKa Hamubojlee 3arpA3HEHHBIX
CTpYil), pacxol CTOYHLIX BOJ U BoJbl B BOAOTOKE U HAYAJIBHYIO (cTap-
TOBYVIO) KOHIIeHTPAIIUIO Tpaccepa B CTOYHBIX BOJax.

4.4 Paccroarue 10 CTBOpPA NPaKTHIECKH IMOJHOIO
(rocTaTO4YHOIO) NepeMemINBAHMU A

OOBIYHO 3a CTBOP INPaKTHUECKH ITOJHOI'O IepeMellIMBaHUA IIpH-
HUMaeTrcs CTBOP, B KOTOPOM CTOYHBIe BOAbl CMEUIMBAIOTCA C BOAOH
pekH Ha 80 % (muorza wa 90 uau 95 % ). PaccrossiHue 10 TaKOTO CTBO-
pa MOKHC PAaCCUYUTHIBATL No dopMynaM, OPEANOMEeHHEIM Pa3HLIMYU
apropamMu [3]. Ogaum 13 HauboJsiee pacIpocTpaHeHHBIX ABJISAETCHA Me-
Toh Pponosa—Pogsunianepa, B KOTOpoMm pacCTOAHME A0 CTBOPa OpakK-
THYeCKH IIOJTHOTO INepeMeIluBaHUA olpefesifgeTcd 110 GopMynie

- -8
Xoo = £ lng‘iQ 7, (4)
i v (1 - Yl)‘:?_
rne X, ; — PacCTOAHME OT MecTa BRIIIYCKa CTOYHBIX BOJ JIO0 CTBOpA
IIPaKTHUECKH ITOJHOIO JIepeMelIUBaHuA, M,
Y, — TpebyeMoe sHaueHWe KodbPUIMEHTa CMellleHNU s, OOLIYHO
npuEnMaerca pasHuM (,80;
o — Ko5dPUIIMeHT, VUHUTRIBAIONIUKA I'MAPaBINYECKHe YCIOBUSA

CMelIeHU sl Ha JaHHOM ydYacTKe BoJoToKa. HoshduomeHT oo MOMKHO
onpeneJUTE 110 opMmyie

_In(yQ +q) -1In(g - v9)

rae L — paccTosgHUe OT MecTa BhIIYCKa CTOYHBIX BOJ O CTBOPA Ha-

OJIIOLEeHNS, M.
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JKCOepHMeHTaNbHOe oIlpeseieHUe PACCTOSHNA O CTBOPA AOCTa-
TOYHOT'O IepPeMeIlINBAHNS OCYIIlecTBIAAETCS B CTBOPE, BEIOPAHHOM B
yaobHoMm fiig paboTsl Mecte, BOJIM3YW OT ero NpefosaraeMoro Mecro-
nonoxxenuns. Paccrossiue L or MecTa BBEIITYCKA CTOYHBIX BOJ IO 9TOTO
CTBODPA M3MEPAI0OT ¢ NMOMOIIILIO reofiesuyeckoi pyidetky P 100 Y3K.
[lo pesynsraraM M3MepeHHM HA 3TOM CTBOPe BCceX HeoOXOoAUMBIX Xa-
PAKTEePHCTUK BOAOTOKA, MCIONB3yH dopmyay (3), onpenejasioT 3HAa-
yeHHe KoL HeHTa CMeIleHU s ¥ 1Jd 3TOr0 ¢cTBOpa 110 dopmydte (9).
Honyuennoe 3HaueHMe KoddhHUIITHEHTA (. MCIIONB3yeTCA IPU BBIYHUC-
JEHHU PacCTOSHUA 1O CTBOPa AOCTATOUYHOIO IIepeEMeIlINBaHuA X ; 4 11O

dbopmyae (4).

9 BenmomorarensHbI€ YCTPOHCTBA, 000pYyIOBaAHME,
npuOopbl, MATEPHAJIbI

5.1 Jlonka BeceabHadA MW MOTOpPpHasa — 1 IuT.
5.2 Tunpomerpuueckad JuHeHKa gauHoMl 3 M — 1 1iT.

3.3 Teonesuuecrasa pynerka P 100 Y3K — 1 ur.

9.4 Pyunoll JoT AJs U3MepPeHHA ITyOUH Ha OCHOBE KAIIPOHOBOIO
ITHYpa piauHoi 25 M, nuamerpom 4-—6 MM ¢ rpysoM maccoif HoJee
150 r, pasMeuyeHHOro yepes Kaanle 5 em — 1 1T,

0.0 @uabTpoBasbHad YCTaHOBKA, BKJIOUaOIasg Koyidy bynsena,
GNIABTPOBAJLHYIO BOPOHKY AmamMerpoMm 30 MM, Hacoc BaKyyMHBbIH,
CoeqAUHUTEJNBHYIO (PE3HHOBYIO) TPYOKY AJNMHOM He MeHee 1,5 M, nepe-
IYyCcKHOM Kpau — | KoMIlJeKT.

5.6 Muxpockon siomuHecrieHTabId (JIOMAM-H1, MJIII-1), cHab-

YKeHHBIN JeCATUKPaTHBIM obbexTuBoM ¢ antepTypoi 0,4 (x 10x 0,4 J) i

onHOKynapHOHU cuctemont 1,1 x 7 (HeobOxoAUM TONBKO B ciaydae obpa-
OOTKHI pe3yJbTaTOB TPACCEPHOI'0 JSKCIepUMeHTa Ha Mecre) — 1 10T,
9.7 osupyiomee ycrpoiicTBO (pucyHok 1) — 1 mit.
5.8 [TonuaruiaeHoBsle GyTeian BMecTuMocTE0 0,5 nm3 — 15 1.
5.9 Huawsanp 2-500-1 no 'OCT 1770—74 — 1 1.
5.10 9xcukarop mo I'OCT 25336 —82 — 1 1ur.
5.11 KoHIeHTpUPOBaHHEAA cycOeH3ud Tpaccepa — 1 am3.
5.12 MembpaHubie huasTpsl ,,Baagunop” — 100 mr.
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580

! — oMrocrs BMecTuMOCTHIO 0,2 M3 2 — marpybor: 3 — peanHOBRIH wiianr gauHOM 1,5 M 4 —

BIYNKA AN Pery AuPOBAHUA HANCPA BOALL, § — BO3RYyINHAR TPYOKA IUIX BEIPABEMBAHUK AABJASHUA

B CACTEME BBEeUeHU; 6 — PHUKCATOD; 7 — UOMIABOK U3 MeHOorTacTa; 8 -~ cMeHHad maulba ¢ kaaub-
POBAHHBIM OTBEpCTHEM; 3 — 3alOpHLIH KpaH

Pucynorx 1 — Cxema no3mpyionlero ycrpoicTsa IS BReIeHNA Tpaccepa B CTalHO-
HADHOM peKUMe
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5.13 Crexna A IPUTOTOBJEHUs mperapaTa ¢ ¢puiabrpom (40 x

x 40 MM, ToamueEa 1—1,5 MM) — 100 1w,
5.14 Aneron rexuunueckuit mo 'OCT 2768—84 — 100 cmS.
5.15 Bara MmefunuHCKAaA HecTepuiabHad — 950 r.

5.16 [TunmeTr mopanoMuHHEBHIH o TV 2-31-32—73 — 1 1.
5.17 Cranvoens 04—-423 no TTOCT 21240—89 — 1 mr.

5.18 Oaomacrep A MAapKHUPOBAHUSA CTeKOJI — 1 IIT.

6. Iloarorosxka M BBLIMOJHEHHE padoT

6.1 O6opynoranue crBopa HAOJIOAEHNA

CtBop s orbopa npod BOABI yCcTaHaBJIMBAETCA Ha pexKe Ha J0-
CTATOYHOM yAaJIeHHH OT MecCTa BBIIIYCKa CTOYHLIX BOA, T. €. TaM, rije

yoKe IMPOM30INJIO BhIpABHMBAHNE KOHIOEHTpAIIMM Tpaccepa II0 IJIyou-
He, HO ellle COXPaHHAIOTCS 3JHAUYUTEJbHbLIe PA3JIMUUA B UX pacupezele-
HUAM [IO IIIUMpUHe 1ToToKa. 114 MalblX paBHUHHEIX peK, corjacHo [4],
3TO paccTOAHHE COCTaBJideT OT HEeCKOJBLKHX COT MeTpPOoB 70 1 KM, a
0JIA CpefHUX — OT OJTHOTO 10 HECKONBKUX KuJoMeTpoB. B ¢cTBope Ha-
OJMI0eHN A U3MepPAIOT MUPUHY PeKH U TJIYOHHY Ha BEePTUKaANAX. 3TV
paboTy Jierde BBRINOJIHUTEL, €CAU HATSAHYTH Yeped PeKy e3J0BOH TpocC
IAA JOAKH U Pa3MeTOUHBIN Tpoc. IIpomMepsl riiybuH HpOM3BOAATCS

rHPOMETPHYECKON JUHEeUKOoH (Ha riyblHax MeHee 3 M) U PYUYHBIM
(Ha GoanmuX raybmHax) JOTOM.

ITo peaynpraTaM npoMepoB I'yOWH, B CTBOpPE HaMEYalOTCH Bep-
TUKaAU 1JA oTOopa npod Boasl. OOBIYHO UCHOJNB3YIOT 5— 7 BepTHKA-
Jeil: olHa HAa CTPeXXHe peKM U Io JBe K JIEBOMY U IIpaBoMy Oeperam.
Iina pexkn mupuHo!l He 0osee 20 M KOJIHUYECTBO BepTHKAJEH MOMKeT
OBITH YMEHBIIIeHO 10 d. B 3aBMcHMOCTH OT I'JIyOMHBI PEKH HAMEeUaeTCH
yucao Todyek oTbopa mpod BoAbl Ha BepTHUKanau. Tak, npH rayoMHe
BOJOTOKA CBBIINIE 3 M Ha3Ha4yaloTcA 3 TOUYKH npoboordopa: 0,25 M or
II0BepXHOCTH, cepenunHa 1 0,25 m or aHa. Ilpu ray6ure 2—3 M npobul
oTfUpaIOTCH Y IOBEPXHOCTH U AHA, IPH rAy6iHe MeHee 2 M JOCTATOYU-
HO OJHOM TOYKM — CcepeluHa BOJHOW TOJIIIH.

8
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6.2 Ilpurorosienne paboueil cycrneHsuu
1 BBeJleHUe Tpaccepa

ITng npurorToBiaeHNA pabouell cycnieH3NU Tpaccepa UCIIodb3yercs
BOA U3 BOJOTOKA, Ile NMPOBOAATCA HccaenoBaHud. Ilpurorosiienue
pafodell CcyclIeHS3MH OCYIHECTBJIAETCHA CAeAyIOmMHUM obpasoM. B em-
KOCTb JO3UPYIONIEro yeTpoiicTBa HajduBaeTcs oxoso 200 nm® Boas! u
nobaBiaseTcs 2 J KOHIIeHTPUPOoBaHHON cycneHsuu. Ilocie HHTEeHCHB-
HOTO IIepeMeInnBaHus B TedeHne 2—3 MHH pabouas (cTapToBasi) cyc-
ITeH3US Tpaccepa rotoBa K IIPUMEHEeHUI.

BBezeHMe Tpaccepa OCYIIeCTBJAETCH B CTAIAOHAPDHOM pPeXXHIMe
HEIIOCPeNCTBEHHO B CTOYHBbIE BOABI ¢ IIOMOILBIO JO3UPYIONIEro YCTPOU-
cTBa TAKUM 00pasoM, UTOOBI 0 BIIaeHNA CTOUHLIX BOJ B BOJOTOK IIPO-
VICXOQMJIO IIOJIHOE IlepeMeIllliBaHNe Tpaccepa CO CTOYHBIMHU BOIaMU.
CxeMa HO3UPYIOIIEro yCTpoHCcTBa IIpeAicTaBJIeHa Ha PUCYHKe 1.

CranmuoHapHLIM peXXUM BBeJeHUHA Tpaccepa M3 AO3UPYIOLIEro
yeTpoiicTBa obecrieunuBaeTcd MOCTOAHHBIM HaropoM Boanl AH, KoTo-
PBIE coxXxpaHsieTCs A0 TeX IOop, HoKa BEepPXHUHA KOHell HIIaHra 3 co
CMeRHOH rmafifoil ¢ KanudpoBaHHLIM OTBEPCTHEM & He OIIYCTHUTCH [0
nHa emxoctu I, Hamop AH nopbupaerca 3KCHepPUMeHTaAJbHO IIyTeM
nepeMeIleHna BO3AYVINHONA TPYyOKU 5 BO BTYJIKe 4 mormyaBka 7. CKo-
POCTH BhITeKAHUA MUJKOCTH U3 eMKocTH | Ueped IIJAaHr J BbIOHUpaer-
cA B AuanasoHe oT 5 1o 10 am3/mMuu. CKOPOCTL BLITEKAHUS YCTAHAB-
JNBAETCA C MOMOINLIO UBMEPHUTEJBLHOM eMKOCTH M ceKyHaoMepa. Ha-

CTPOHKA Ho3aTopa NPOM3BOLUTCHA IIepel]l INPHUIOTOBJeHUeM pabouell
CYCIIEH3N U Tpaccepa.

Ecan cTouHble BOABI IOCTYNAIOT B BOGOTOK He OTKPBITHIM ITOTO-
KOM, & II0 TPyDOIIpoBOAY, TO BReJeHUe Tpaccepa B CTOUHLIE BOALI OCY-
IIecTBJAETCH depesd OMMKatuuil K fepery peKy cMOTPOBOUM KoJoAel]
Ha TPyOoIIpoBOLeE.

6.3 OT6op npob BoxLI

Bo Bpemsa BBemenusa Tpaccepa Ipoba CTOYHBIX BoA oTOUpaercs
NJA ollpeNielIeHU A cTAPTOBOM KOHIIEeHTPaIllUN Tpaccepa B CTOUHBIX BO-

nax Cy mepej BlIaieHIeM CTOYHBIX BOJ B BOoAOTOK. OTGop mpod BOAL! B
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CTBOPE BOJOTOKA NMPOU3BOAUTCH IO BCEMY »KUBOMY CEUEHHIO PeKH 3a
MEHUMAJIHHO BOSMOMKHBIN IPOMEXYTOK BpeMeHHK. TeopeTHUecKM OT-
Gop npob gonKeH ObLITH ONHOMOMEHTHHIM. 14 aTOTO Ha Gepery 3apa-
Hee TOTOBHUTCA NJIA KaKJ0W BEePTUKAJIY Fr'HpAAHAA ¢ IIOJHUITUIIEHOBLI-
MI OYTRITAMEI, YHCJH0 H MECTOIOJOXeHue KOTOPhIX HA I'UpasgHIe Co-
OTBETCTBYET ToUukaM O0TOopa npod BOJLI HA BePTHRAJNHK (PHUCYHOK 2).
Kamxpnas 6yruurs Mapkupyercs (Hanpumep, BepTHKanb 1, FOPUSOHT
cepefuHa — lc¢; BepTHMKaJk 2, y HOBepXHOCTH — 21I; BEPTUKAJE 2, ¥
oHa — 2n0).

bByTteinm aus orbopa npod 3akphITH CHeNMaIbHBIMU NPOOKaMHU co
BCTABJEHHBIMU B HAX TPpyOKamMuy, PeryJaupyroiIEMI CKOPOCTh HATIOI -
HeHUd OyThinu. VzMeHsig AuaMeTp M AJIHHY TPYGOK, MOMKHO U3Me-
HATH BpeMA HaroJHeHus OyTeinmnd. OORIMHO 9TO BpeMd BeEIOUpaeTcs
paBHBIM OT 2 HO O MHUH.

B saganHOM (HceceqyeMoM) cTBOpe IolepeK BOAOTOKA HATATHURA-
eTcs KaIIPOHOBBLIH TPOC, K KOTOPOMY Kpenarcd HeDoJbITHe IIeHoJa-
CTOBBIE HOMNJaBKM (IJIOTHKM) CO CIOXKEHHBIMM HA HUX THPASAHIaMU
OyThlneil Ais ordopa 11pobd. Uneso MOmIaBKOB U MeCTO HX YCTAHOBKHA
COOTBETCTBYIOT UHCJY B MECTOIIOJOMXEeHUI0 BePTUKAaJel oTdopa npoob.

I — xanpoHOBEII TpocC; 2 — MeHONAACTOBBIH NAOTHK; 3 — eMKOCTb (OyThine) s oTliopa Npob;
4 — rpy3: 5§ — BEePTHRAJILHBH INHYD

Pucysox 2 — Cxema ogHoMOMeHTHOTr0 oTdopa 11pod BOILI 10 BceMY JKHBOMY CeYEHWIO
BOJIOTOKA B CTBOPE

10
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IMupassasl aaa oréopa npob npeactTaBiasioT coboi oTpesKy KalpoHo-
BOT'O IITHYpa, AJIUHA KOTOPhIX HECKOJBKO MeHbLIIe, 4eM I'VIYOHMHa Bo-
LOTOKa& Ha NaHHOW Beprukaau. Ha 3agaHHBIX raydOMHAX HA IHyPAaxX
KpenaTcsa OyTeiM Aasa oTdopa npod Bojabl. BepxHuit KoHell rupJisn-
ILI 3aKPEeNnasioT Ha OCHOBHOM TpOCe, 8 K HUXHEMY HPUKPeIIIAIOT
rpy3a. IlpurorosiaenHas a8 orbopa npob cucreMa B HYXHBIM MOMEHT
BpeMeHU pPe3KHMM JABHIKEHHEM BBEPX OJHOTO M3 KOHI[OB OCHOBHOI'O
Tpoca NpUBoOAKTCHA B neilctBue. lIpm 3ToM IIJIOTHKH OJAHOBPEMEHHO
ONIPOKHUABIBAIOTCS, K BCe THPJIAHALI 1101 NeHCTBHEM IrPy30B QUKCUDY-
1oTcA Ha BepTuranax. Ilo mcreueHuy BpeMenu, HeoOXOAUMOTO NS
HaIOJMHEHNA OyThlned, oTOOp NIpol 3aBepliieH.

6.4 OunsTpoBanue nNpood

OTobpaHHyI0 Npody BOABLI THIATEJEHO B30&ITHIBAIOT U PUILTPYIOT
yepes meMOpaHHLIA GuasTp ,,Baagunop” ¢ amamerpom mnop 0,45 MKM.
C aTOolt 1I€JIBIO UNCTYIO BOPOHKY AJS QPRIABTPOBaHUA IPODBI C aKKY-
PATHO BCTaABJEHHBIM MeMOpaHHLIM (OUJALTPOM VCTAHABAWUBAIOT HAa
K0J0y ByHR3ena, B KOTOPOM ¢ 1IOMOILBIO BAKYYMHOT0 HACOCA CO3HaeT-
cA HeoOXxoamMmoe paspeixeHue. [Iporecc huAbBTPaAIMY MPOLOIIKAETCSH
JO TeX IIop, NMOKA He CTaHeT 3aTPYAHHUTEJLHBIM BCJIEACTBUE 3acope-
HUS GUiIbTpa. PUILTPOBAJLHAA BOPOHKA OCTOPOXKHO, UTOOBI He 3a-
rPA3SHUTE GOUIBTP, pPasBUHUMBAETCHA, M (PUIBTP NEePEeHOCUTCH HA
npeaMeTHoe cTekJ0. Usepxy GHALBTP 3aKPHIBAETCA MOKPOBHBIM CTEK-
JIOM, IJIOTHO NPUMXXKHUMaeTcad K IIpeIfMeTHOMY CTeKJY, ¥ B TAKOM CO-
CTOAHUM CTeKJia B TopHaxXx (QHUKCHPYVIOTCH JUIIKoN JeHToi. Ob6®meM
IIPOPUILTPOBAHHON NPOOEI N3MEPAOT MEPHBIM HMUJIHMHAPOM, H IIoC]e
aroro Bojga ordpaceiBaercda. Ilocne raxpaol nmpouenypel GUILTPOBA-
HVS BOPOHKA CYNOIWTCA ¥ IPOMLIBAETCH TEXHUYECKMM alleToHOM B Te-
yeHne 3 MUH [LJId VIAJNeHUA Tpaccepa U3 Npeasiayinell npoosl.

AIIeTOH XpaHUTCA B LIMPOKOI'OPJION CKJIAHKE, KOTopas 3aKpPhIBa-
eTca KpblluKoi. B paboTe ynobHO HCIOJNBE30BATh OJHOBPEMEHHO IBE
BOPOHKHU. B To Bpemsa, Korjia ogHa U3 HUX OTMbBIBAeTCA, BTOPAS HAXO-
auTcA B pabore. JIlOMIHECHEHTHO-MUKPOCKOTINYECKNH IToZcUeT Tpac-
cepa Ha QUILTPAX MOMXKHO OCYIIIeCTRIATE AU00 Ha MeCcTe, eClIU COOT-
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BeTCTBYIOMAA Ja00opaToprs pacnonaraeT JIOMUHECHCHTHLIM MUKPO-
cxonoM, aubo 8 I'XU, xkyga GUIABTPL! NOCLLIAIOTCS IO IIOYUTeE.

6.5 MuxpockonupoBauue GpuUIETpA

MeMOpaHHBIN PUALTP C OCAMKIAEHHPIMH HR HEeM YacTUIlaMH Tpac-
cepa IIpocMaTpuBaeTrci B JIJIIOMHHecIleHTHOM MHKpocKomne (JIio-
mam-M1, MJIII-1) npr Bo3byKIAeHNHN (GayopeclieHIIU cHe-(hH0oJIeTo-
BpIMH JydamUu (cBeTogenTeNbHadg nnacTHHKa 360— 440 HM + cBeToO-

buasTp ©C-1-4). B xavecTBe 3annpaillero ¢cgeTodpUILTPA HCIOJbL-
gyerca JHC18 nnu HC19.

MukpocxkonupopaHue BeleTCH ¢ IToMOIbI0 o6 beKkTnBa x10 %0,4 JI
1 OuHOKYJIApPHOU cHucTeMbl 1,1 x 7. IIpn HeoOXoHEMOCTH BO3MOMKHO

HCNoNbaonanvie o0 nerTUBa x40, a Taxike APYrAX oxyiasipon. B moxe
3peHNA JIOMHUHECIEHTHOIO MHUKDPOCKOIA YacTHUbLI Tpaccepa JIerko
NAeHTUGUIHNPYIOTCA TT0 APKOCTH N LIIBETY QJIyopecUeHITHN, a TaKKe
1o UX pazMmepaM U hopmMe narxe IIPpU HAJUYHH ITIOCTOPORHNX YACTHULL.

Ecau uymciyo 4acTHL, Ha QUABTPe HeBeJIHKO (MeHee O YacTHIL B
IioJie 3peHus), TO CKAHMPYeTCA BCSA HOBEPXHOCTh MeMOpaHHOro GUIb-
Tpa X YUYUTHLIBAIOTCH Bce OCaXJAeHHble YACTHI(bI.

Ecnn yucao dacTHU B noJie 3peHUs 6oJee 5, TO MO2KHO CcUUTATL
YAaCTHUILI B HECKOJBKHUX CJIYYaUHBIX [OJAX SpeHu4d.

Ilna nmoncuera yacTUIL caydailHLIM o0pasoM BeiGupaerca He Me-
Hee 20 mmosedt 3peHus. Jlyuire aTo fenaTh He NIPOU3BOJNLHO, a IIepeXo-
NUTh K HOBOMY IIOJIO 3peHUud, IOBOpPaYUBAd MHKpPOMETpHUYeCKM
BUHT CTOJINKA MAKPOCKOIIa HA onpejeJeHHYI0 BeJnduHy. Ha ocHoBe
NIPOCYUTBIBAHNA HOJIEH 3peHUS PACCYNTBIBAIOT cpellHee apudhMeTHye-
CKO® YUCO YacTHl B Nojie 3PeHud.

Yucao vactun B 1 cm® N paccuuTsIBaOT mo (popMyJie

ns

N = .
aV

(6)

rjge n — cpengHee YMCJIO YACTHI] B OLHOM II0Jie 3peHM s,
S — mIomanh HOBEPXHOCTH GHILTPA, CM2;
4 — IJIoIafh TIOJIS 3peHUud, CM!
V — o6beM DpodUIBTPOBAHHOH BOABI, CMS,
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7 TpeboBaHua 6€30NMaCHOCTH

Ilpn orbope m obpaboTKe Npobd 3arpa3HeHHBIX BOJ Heo6XO0OJUMO
cobuonaThs TpeboBaHNA, YTBEPXKAeHHbIE HHCTPYKIMAMY 110 paboTe ¢
BpeJIHBIMH RelllecTBAMK KM CTOUHBIMU BOJAMHM, a TaKMKe IIpaBUJaMH
OesonacHOCT 1IpU pabore Ha Bojoeme [DH]. OKcnayaralnns 9JeKTPO-
NpubOPoOR NOMMKHA IPOUIBOANUTHECH B COOTBETCTBUY C IPAaBUIAMM DK C-
IIyaTaium 3eKTPOoyCTAHOBOK.

8 Tpe6oBaHuA K KBATH(PUKAIMH IIepPCcOHAJA

K paBGoraM mo ncrronb3oBaHUIO (QJIyopecHeHTHBIX TpaccepoB Ha
BOOHBIX 0OheKTax AONYCKAIOTCH JUIA ¢ BRICOIKM B CPe/IHUM CIIeI-
aJIBHBEIM oOpasoBaHUeM, IM[polIefIlINe UWHCTPYKTAMX II0 TeXHUKe
6e30I1aCHOCTH B OCBOHMBIIIHE JIOMMHECHEHTHRIA MUKPOCKOIT.
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