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5 BBEJIEH BIIEPBBIE

1 ObaacTs NpuMeHeHus

Hacrosmue MeTonudeckue ykasaHUsl YCTAHABIMBAIOT MOPSIOK MIPOBEJICHUS M COICpKaHKue padoT
M0 YTOYHEHHIO MECTOIIOJIOKEHNUS CTBOPOB (ITyHKTOB) HaOIIOJICHNI U PEKUMOB 0TOOpa Mpod Ha OCHOBE
UCIIONIb30BAaHMS TPACCEPHBIX METOJIOB HW3Y4YEHHUS THIPOJANHAMHYCCKHX XapaKTEPUCTHK BOJHBIX
00BEKTOB IIPH OPTaHM3alMM PEKUMHBIX HAOJIOAEHUH 3a 3arpsi3HEHHEM ITIOBEPXHOCTHBIX BOJ| CYLIH,
BBINOJIHAEMBIX B pamkax ['ocymapctBeHHOM ciyx0nl HaOmonenuit (I'CH) 3a cocrostHmeM 0OBEKTOB
IIPUPOJIHOM CpenbL.

Hacrosiime MeToaMveckue yKasaHMs NpeIHa3HaYeHbl JJIsl ONEePaTUBHO-NPOM3BOACTBEHHBIX M
HAay4YHO-HUCCIIE/IOBAaTeNIbCKUX oOpraHu3anuii Pocrugpomera, ocymiecTBIAOIMX —HaOMIOAeHHS 3a
COCTOSIHUEM MOBEPXHOCTHBIX BOJ CYIIN U €r0 OLEHKY.

2 O0umue moJIoKeHus

OnTuManbHas cucTeMa HaONIOICHUN 3a 3arps3HEHUEM BOIHBIX 00BEKTOB BO3MOJKHA JIUIIb B TOM
ciiydae, KOTJa WMEETCs B HaJHYUH JOCTOBEpHAs WH(MOpMAIHs O BpPEMEHH NOOeTaHWs, KPaTHOCTH
pa3baBneHMs, KOX(PQUIMEHTe CMEIMICHHS W PACCTOSHHM [0 CTBOpa MPAKTHYSCKH TOJIHOTO
NepeMEUIMBaHUA. HpI/I HCIIOJIB30BAHUN HATYPHOI'0 MOJCIMPOBAHUA BCE YCETHLIPE pacCMaAaTPpUBACMBIC
XapPaKTEPUCTUKUA MOXKHO ONPEICIUTD M0 PE3yJIbTaTaM OJHOTO U TOTO XKE TPACCEPHOr0 IKCIIEPHUMEHTA.

IIpu 3TOM TpaccepHBIH SKCIIEPUMEHT JIOJDKEH OBITh POBEACH B PEXKMME CTAIIMOHAPHOTO BBEICHHUS
Tpaccepa HeTOCPEICTBEHHO B CTOYHBIE BOBI 10 6.2.

IIponomKNTETPHOCTh BBEACHMS JIOJDKHA OBITH Takod, dYTOOBI TpoILEecC pachpeaeneHus
KOHIIEHTpaIlMi Tpaccepa B HAOIIOJAaTEIHHOM CTBOPE BOJOTOKA BO BpeMs O0TOOpa MpoO BOJBI MOXKHO
OBLIO CYNTATH YCTAaHOBUBIIMMCS. Kak MpaBHIiIO, JOCTATOYHBIM SBIISICTCS BBEICHHE Tpaccepa B TCUCHHUE
30 muH.



3 CymHoOCTh MeTo/1a

CyIIHOCTh TPACCEPHOTO METOJA MO YTOYHCHHIO XapaKTEPHCTHK PACIPENENICHHUsI CTOYHBIX BOJA B
BOJIOTOKaX COCTOMT B TOM, YTO CTOYHBIE BOJBI 10 HMX IIONAAaHUs B BOJOTOK MapKHPYIOTCS JIETKO
OIpezieIIeMbIM WHIPEAMEHTOM - TpaccepoM. J[BIKeHue Tpaccepa B BOJHOM IMOTOKE COOTBETCTBYET
9BOJIFOLIMM MEUYCHHBIX UM OOBEMOB BOJbBI, MOATOMY IO Pe3yjbTaTaM HaOJIOACHHS B OIpENSICHHOM
MPOCTPAaHCTBEHHO-BPEMEHHOM PEXHME 3a pacHpe/elIeHHEM Tpaccepa B BOJOTOKE MOXKHO HaWTH
MCKOMBIE XapaKTEPUCTUKH MIPOIIECCOB CMEIICHUS PEYHBIX U CTOYHBIX BOJ.

B HacTOSIIMX METOAMYECKUX YKa3aHUSIX MPEIJIOKEHO NPHUMEHEHUE (IIyOpECLEHTHBIX TPaccepoB
Ha OCHOBE BBICOKOAMCIIEPCHBIX CYCIEH3UMI MUKpPOCKONMYECKUX dacTull ¢ pasmepamu 0,5-1,5 MkwM,
HMMEIOIIUX TPaBIIIbHYI0 cepudeckyro ¢popmy. [IT0THOCTS MaTepuaa 9acTHIl BRIOHpaeTcs ONM3KOH K
IUIOTHOCTH BOJBI HCCIIELyEMOTO BOJOTOKAa. OTO oOecreuuBacT WACHTUYHOCTh IOBEICHUSA
MUKPOYACTHI] U KHIKOM (a3bl B BOAHBIX 00bekTax [1-2].

Merton perucTpanuy HacTHI] Tpaccepa OCHOBaH Ha (IIIBTPAlUU OMNPEAEIEHHOTO 00BbeMa BOJBI
yepe3 MeMOpaHHBI QmIbTp ¢ pazmepoM mop 0,45 MKM C IMOCHEIYIOIIAM IIOICYETOM YacTHI[ Ha
MOBEPXHOCTH (PUIbTpa B JIIOMHHECIIEHTHOM MHKpockore. [IpucyTcTBue B nccnexyemoil npode Bobl
JFOMUHECHUPYIOMINX YaCTHIl MOXHO OIPEJEIIUTh 10 UX OTJIMYUTEIbHBIM IPU3HAKaM - HHTCHCHBHOCTH
1 1BETY (hIyOpecleHTHOro CBeUeHus, a Takxke 1o GpopMe u pa3Mepy 4acTull.

4 Onpeuenelme THIAPOAUHAMHUYECCKHUX XaPAKTCPUCTUK PACIPOCTPAHECHUA CTOYHBIX BO/I B
BOAOTOKaX

4.1 Bpems no6eranus

Jnst ompenesneHus BpeMeHH NoOeraHusi IpoObl BOJBI OTOMPAIOTCS B CTBOpE HAOJIOJCHUS B 30HE
MaKCHMAJIbHBIX CKOPOCTEeH Ha OZHOM (MJIM HECKOJNBKUX) BEPTHUKAIHM y MOBEPXHOCTH 4Yepe3 Kaxable 5
MuH. J[J1s onpeneneHns] OpHEHTHPOBOYHOTO 3HAYCHHS BPEMEHU HOOETaHUs MCHONB3YIOTCS MOTUIABKH.
[TepBbie 5-6 MpoO OTOMPAIOT ¢ YHpEKASHUEM (10 IPUX0Aa HOIUIABKOB K CTBOPY HAOIIIOACHUS), a 3aTeM
otoupatoT 3-4 nmpoOsI Iocie uX NPUXoa.

PesysnbraThl onpeneneHus Tpaccepa B Mpodax HAHOCATCS Ha rpaMk 3aBUCHMMOCTH KOHLEHTpPAIUN
Tpaccepa OT BpeMeHH oTOOpa mpoO Boabl. Bpems jo0eraHuss Ha HCCICAYEMOM Yy4yacTKe PEKHU
ornpezieseTcss KaKk pa3HOCTh BPEMEHH YCTAaHOBIICHHS MaKCHUMaIbHBIX KOHLEHTpAlMid Tpaccepa B
cTBOpe 0TOOpa Mpod M MOMEHTa Hadaja BBEJCHUs Tpaccepa B CTBOpE Bbllycka. MHOr/a Ba)KHO 3HATH
napaMeTpsl 1oOeraHus Mpy HeCTAMOHAPHBIX PEXUMaX HOCTYIUICHHUS 3arpA3HSAIONINX BelecTB. B aTom
Cllydae HCIOJNB3yeTCs HMMITYJIbCHBIH (3aJMOBBI) PEXMM BBeIeHHs Tpaccepa. [Ipym TakoM pexume
BBEICHHUs Tpaccepa BpeMs NOOeraHusl ompenessieTcs MO NPUXOAY IHKa KOHIEHTPAlud B CTBOP
HAOIIOIEHNS.

4.2 KpatHocTh paz0aBJieHuUs1

Bceriencreue MmojHOro OTCYTCTBUSI Tpaccepa B Npo0OaxX, OTOOpaHHBIX JO BBEJAEHHs Tpaccepa B
cTouHble BOABI ((POHOBasA KOHLEHTpauus Tpaccepa B BopoToke Cy = 0), kpaTHOCTH pasbaBieHus
CTOYHBIX BOJ B BOJIOTOKE N B JII00OH TOYKE IOMEPEYHOrO CEYCHUsI BOJOTOKA OIPEEsseTcs MO
hopmyie

n=—=, 1)

rac Co - KOHOCHTpalusd Tpacc€pa B CTOYHBIX BOJJAaX IMOCJIC MMOJHOTO CMEHICHUS €0 U CTOYHBLIX BOM,
onpeaciseMast rnpu OT60p€ CTOYHBIX BOJ IE€pE€a CaMbIM BBIITYCKOM UX B BOAOTOK, ‘IaCT./J’I;
Ci - KOHICHTpalus: Tpaccepa B i -if Touke NONEepeYHOTro CCYCHUA BOAOTOKA, YacT./J.

4.3 Ko puuueHT cMemieHus

[ocTynamomue B BOJOTOK CTOUHBIE BOBI C PAcXoioM ( (M°/c) pa3baBisioTCs BOZOH BOIOTOKA C
pacxomom YQ (M3/C), rae y sBusieTcs KOA(POUIIMEHTOM CMEIICHHS, TMOKa3bIBAIOIUM, Kakas 4YacTh
pacxojia BOIBI BOJIOTOKA y4acTBYeET B pa3daBieHnu cTOYHBIX BoJ (0 <y < 1). AHaJOTWYIHBIE TPOLIECCHI
MPOUCXOJAT U C TpaccepoM, KOTOPHIM MAapKHPYIOTCS CTOYHBbIE BOJBL. YpaBHeHHe OanaHca Juis
KOHCEpBAaTHBHOM ITPUMECH Tpaccepa B UCCIEAYEMOM CTBOPE BOJIOTOKA OyJIeT UMETh BUJL

qCO :(q+)/Q)Cmaxl (2)
e Cmax - Cpeansad KOHLOCHTpaIUd Tpaccepa B 30HC MAKCUMAJIBLHOI'O 3arpA3HECHUA BOJbI B CTBOPE

BOJOTOKa, oImpeaeiasieMas 1Mo AaHHbBIM OJHOMOMEHTHOI'O 0T60pa Hp06 BOJbl 10 BCEMY KHBOMY
CCUCHUIO BOJAOTOKA B CTBOPE MOCJIC YCTAHOBJICHUS B HEM MAKCUMAJIbHBIX KOHIICHTpaIII/Iﬁ Tpaccepa (T.e.
Cpasy MOCJIC MOSABJICHUS MOIIIaBKOB B CTBOpC), 4acrT./1.



N3 dpopmyns (2) momydaem:
q(CO _Cmax)
o5 @)
max
Takum o0pa3zom, jans ompenencHus KodQdUIMeHTa CMEIICHHS JOCTATOYHO 3HATh CPEIHIOK
KOHIICHTPAIIMIO Tpaccepa B 30HE MaKCHMAJBHOI'O 3arps3HCHUS BOJBI B HCCIICIYEMOM CTBOPE
(MecToOmoOIOKEHHE B MOMEPEYHOM CCUCHHHM BOJOTOKAa HanOoOJiee 3arps3HCHHBIX CTPYiH), Pacxoj

CTOYHBIX BOJ U BOJbI B BOJOTOKC U HAYaJIbHYIO (CTapTOByIO) KOHIICHTpaluilo Tpaccepa B CTOUYHBIX
BOOax.

}/:

4.4 PaccrosiHuE /10 CTBOPA MPAKTHYECKHU MOJHOI0 (JIOCTATOYHOI0) MepeMelIuBaHUs
OOBIYHO 3a CTBOP MPAKTHYECKH IIOJIHOTO IIEPEMEIIMBAHUS NPHHHMACTCS CTBOpP, B KOTOPOM
CTOYHBIE BOJBI CMEIINBAIOTCS ¢ Boxoi pekn Ha 80% (mHOTHa Ha 90 mim 95%). PaccrostHue no takoro
CTBOpPa MOYKHO pacCUUTHIBATH O (QopmyliaM, HpeIOKEHHBIM pa3HbBIMH aBTopamu [3]. OmHnM u3
HanOonee pacrpocTpaHeHHBIX sBisieTcs MeTon PposoBa-Popsmiiepa, B KOTOPOM pPaccTOSHUE 1O
CTBOpA MPAKTUYECKH TOJIHOTO MEPEMELINBaHMs OpeenseTcs o Gopmyie
3
X _ E I 7/ 1Q + q ( 4)

"ole T@-n)al
rac Xm, - pacCTodHUE€ OT MECTa BbIIIYCKAa CTOYHBIX BOJ A0 CTBOpa IMPAKTUYCCKU IIOJIHOI'O
NepeMEINBAHUs, M;
11 - Tpebyemoe 3HaueHue K03 PHUIHeHTa CMELIeHUsI, 00bIYHO TprHUMaeTcs paBHbiM 0,80;
o - KOI(PQUIUEHT, YYUTHIBAIOUIMNA THIPABIUYECKHE YCIOBUS CMEIICHHUS HA JAHHOM Y4YacTKe
BojoToKa. KoadduimeHt oo MOKHO ompeenuts o Gopmyse
5= N(Q+a)-In(a-yq)
I :
rze L - paccrosiHne oT MecTa BBIITyCKa CTOYHBIX BOJL 10 CTBOPA HAOJIIONEHHUS, M.
OKcHeprMEHTAIbHOE OIpEAEICHHe pacCTOSHUSA 10 CTBOpa JOCTaTOYHOrO MepeMEIINBaHUS
OCYILIECTBIIICTCS B CTBOpPE, BBIOpAaHHOM B yHOOHOM JJisi paOOTBI MecTe, BOJM3M OT €ro
MPENoIaraeMoro MecTomnojokeHus. PaccrosiHue L oT mMecta BbIlTycKa CTOYHBIX BOJ IO 3TOTO CTBOpPA
U3MEpPSIOT ¢ MoMOIIbl0 reonesnueckoil pynerku P 100 Y3K. Ilo pe3ynpTaTam H3MEpEHUN Ha 3TOM
CTBOPE BCEX HEOOXOAMMBIX XapPaKTEPUCTUK BOJOTOKA, UCTIONB3Ys GopMyIy (3), ONpenesifoT 3HaueHue
K03 HIIHeHTa CMEIICHHUS Y I 3TOTr0 cTBOpa 1o popmyie (5). [lonmydyennoe 3HadeHue kod3hGuIreHTa
O UCTOJIB3YCTCA IPU BBIYUCICHUH PACCTOSAHHA OO CTBOpaA AOCTATOYHOT'O MEPEMCIIMBAHUA Xn.n 1o
thopmyie (4).

(®)

5 BenoMmoraresibHble yCTPOiicTBa, 000py10BaHue, IPUOOPHI, MaTepUaIbl

5.1 Jloaxa BecesbHasi UM MOTOpHAs - | mmIT.

5.2 TuapomeTpudeckas TuHeHKa JIMHON 3 M - 1 mT.

5.3 Teonesunueckas pynerka P 100 V3K - 1 mT.

5.4 Py4HOI 10T 11 U3MEpeHHUs INIyOMH Ha OCHOBE KallPOHOBOTO IIHYpa AJIHHOM 25 M, THaMeTpoM
4-6 MM ¢ Tpy3oM Maccoii 6osee 150 T, pa3MedeHHOT0 uepe3 Kakple S cM - 1 1miT.

5.5 ®unbTpoBaJIbHAs YCTAHOBKa, BKJIIOYaollas KoiOy bByH3eHa, (uibTpoBanbHYIO BOPOHKY
muamerpoM 30 MM, HacoC BaKyyMHBIH, COCUHATENEHYIO (PE3HHOBYIO) TPYOKY UTMHON He MeHee 1,5
M, IEpENyCKHOU KpaH - 1 KOMILIEKT.

5.6 Mukpockon mromuHecueHTHBIH (JIIOMAM-UL, MIIJI-1), cHaOXeHHBIH OECATUKPATHBIM
o0BpekTHBOM C anepTypoit 0,4 (x10x0,4 JI) u OmHOKYIsApHOH cuctemoit 1,1x7 (HE0OXOAUM TOIBKO B
ciryqae o0pabOTKH pe3ysbTaToOB TPACCEPHOTO 3KCIIEPUMEHTa Ha MecTe) - | mmT.

5.7 dozupyrtormee ycTpoitcTBo (pucyHok 1) - 1 m.

5.8 TloNMATHIICHOBBIE OYTHITH BMECTHMOCTBIO 0,5 aM° - 15 miT.

5.9 Humuuap 2-500-1 mo TOCT 1770-74 - 1 .

5.10 Dxcukarop mo F'OCT 25336-82 - 1 wir.

5.11 KOHIIeHTpHpOBaHHas CYCIIeH3 s Tpaccepa - 1 am°.

5.12 Memb6pannsie punsTpsl “Braanmop* - 100 mi.

5.13 Crexua uist mpuroToBieHus npemnapata ¢ unbrpom (40x40 MM, TonmmHa 1-1,5 Mm) - 100 m.

5.14 Aneron texunueckuii mo 'OCT 2768-84 - 100 ov’.

5.15 Bara meauuuHckast HectepuiibHas - 50 .

5.16 Tunner gropanromuaueBsid mo TY 2-31-32-73 - 1 .



5.17 Cxanbriens 04-423 mo TOCT 21240-89 - 1 mt.
5.18 ®nomacTep A MapKUPOBAHUS CTEKON - | IIT.

&

4]
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1 - eMKOCTb BMECTHMOCTBIO 0,2 M>; 2 - narpy0ok; 3 - pe3MHOBBIN IUIAHT JUTMHOM 1,5 M;
4 - BryJKa JyIsl peryJIMpoBaHus Haropa BOJIbL; 5 - BO3/AyIIHAs TPYOKa JJisl BIIPABHUBAHUS IABJICHUS
B cucTeMe BBeJeHusI; 6 - pukcaTop; 7 - NOIIaBOK U3 MeHoIIacTa; 8 - cMeHHasl 1aiba ¢
KaJMOpOBaHHBIM OTBEepcTHEM; 9 - 3aMIOpHBII KpaH
Pucynox 1 - Cxema no3upyromniero ycTpoiictsa [uist BBEJCHHUS Tpaccepa B CTAIIMOHAPHOM PEKUMeE

6. [loaroroBKa M BbINOJHEHUE PAdOT

6.1 OGopynoBaHue cTBOpa HAOJIIOAEHUSI

CrtBop ans otbopa mpod BOJBI YCTAHABIMBACTCS Ha peke Ha JOCTATOYHOM YAAJCHHH OT MecTa
BBIITyCKa CTOYHBIX BOJ, T.€. TaM, IIe YK€ IMPOM3OIUIO BBIPaBHHBaHME KOHIIEHTpAIMil Tpaccepa Io
rTyOMHEe, HO €Ille COXPAaHSIOTCA 3HAUYMTENbHBIC Pa3lIWiMs B MX PACIpeesIeHHH IO IIUPHUHE MOTOKA.
Jl1s ManbIX paBHUHHBIX peK, COTJIAaCHO [4], 3TO pacCTOSIHHE COCTaBIISIET OT HECKOJIBKUX COT METPOB JI0
1 KM, a I CpEeIHHMX - OT OJHOTO JI0 HECKOJNBKHX KHJIOMETPOB. B cTBOpe HaONIONEHUS H3MEPSIIOT
HMIMPUHY PEKH U IIIyOUHY Ha BEPTUKAISAX. DTy paboTy Jierye BBIIOJIHUTH, €CJIM HATSHYTh 4epe3 PeKy
€37I0BOH TPOC IJIst JJOAKH M Pa3METOuHbIN Tpoc. [IpomMeps! rryOMH NPOU3BOISATCS THAPOMETPHIECKON
JMHEHKo# (Ha ri1yOnHax MeHee 3 M) M py4YHBIM (Ha OOJBIIMX INTyOMHAX) JOTOM.

ITo pe3ynbraTaM HpoMepoB IIyOWH, B CTBOpE HaMEYalOTCsl BEPTHKAJIM Uil 0TOOpa MpoO BOJIBL
OOBIYHO MCTIONIB3YIOT 5-7 BEpTHKAJIEH: OZJHA HAa CTPEXKHE PEKHU U 1O JIBE K JICBOMY U ITpaBoMy Oeperam.
Jns pexu mmpuHOil He Oosee 20 M KOJIMYECTBO BEPTHUKAIEH MOXeT OBITh yMeHblIeHo a0 3. B
3aBHCHMOCTH OT TIyOWHBI pEKH HaMedJaeTcs YUCIIO TOYEeK 0TOOpa mpod BOIBI Ha BepTHKAIU. Tak, mpu
TIyOWHE BOJOTOKA CBBIIIE 3 M Ha3HAualoTCs 3 TOYKK mpobooToopa: 0,25 M OT MOBEPXHOCTH, CepeIrHA



n 0,25 m ot anHa. IIpu rmybune 2-3 M MpoOBI OTOMPAIOTCS y TIOBEPXHOCTH | JTHA, TIPU TIIyOMHE MeHee 2
M JIOCTaTOYHO OJIHOI TOYKH - CepeHa BOJAHON TOJIIIH.

6.2 IIpurorosJjieHne padoyeii CycieH3UH M BBe/IeHHe Tpaccepa

Jns mpurotoBieHus pabodedl CycleH3MM Tpaccepa HCIOJb3yeTcss BoJa W3 BOJOTOKA, Ie
NpOBOAATCA HccienoBaHus. llpuroroBieHne pabodell CYCIIEH3HMHM OCYIIECTBISICTCS CIEAYIOLIUM
o0Opa3oM. B emkocTh o3upyromiero ycrpoiicTBa HamuBaercs okoyio 200 am® BoIBI M oGaBmsieTcst 2 1
KOHLIEHTPUPOBAaHHOH cycrneH3uu. [lociie MHTEHCHBHOTO NepeMelInBaHus B TeUeHue 2-3 MUH paboyas
(crapToBas) cycrneH3us Tpaccepa roToBa K IIPUMEHEHHIO.

BBenenue Tpaccepa OCyIIECTBISCTCS B CTAIIHOHAPHOM PEXHUME HETIOCPEICTBEHHO B CTOYHBIE BOJIBI
C MOMOMIBIO TO3UPYIOLIETO YCTPOHCTBA TAKUM 00pa3oM, YTOOBI A0 BHAJECHHUS CTOYHBIX BOJ B BOJOTOK
MPOUCXOJMIO TIOJHOE IIEpEMEIINBAHUE Tpaccepa CO CTOYHBIMH BogaMu. (Cxema JO3UPYIOIIEro
YCTpOICTBaA NpEACTaBIECHA HA PUCYHKE 1.

CrannoHapHBIM pEXHUM BBEICHMS Tpaccepa W3 JO3UPYIOLIET0 YCTPOWCTBa 00ecrednBacTcs
MOCTOSIHHBIM HamopoM Bozbl AH, KOTOpBI coxpaHsieTcst 10 TeX HOp, MoKa BEpXHUI KOHeIl IIjIaHra 3
CO CMEHHOM II1aii0oi ¢ KaIMOpOBaHHBIM OTBEpCcTHEM 8 He omycTHTCs 10 AHa emkoctd 1. Hamop AH
MO0UpPAaeTCs SKCIIEPUMEHTAIFHO MyTEM IIepEeMEIIeHUs BO3AYITHON TpyOKH 5 BO BTyNKe 4 moriaBka 7.
CKOpOCTh BBITEKAaHHUS KUIKOCTH M3 eMKocTH 1 depe3 mmianr 3 BeIOMpaeTcs B auama3oHe oT 5 mo 10
JIM3/MI/IH. CKOpOCTL BBITCKAHUSA YCTAHABJIMBACTCA C IOMOIIBIO I/ISMepHTeHI)HOﬁ CMKOCTHU H
cekyHaomepa. Hactpoiika mo3atopa NpOU3BOAMTCSA TeEpea MPUTOTOBJICHHEM paboyeil CycleH3uH
Tpaccepa.

Ecnu crounnie BOJIbI TMOCTYHNAKT B BOAOTOK HC OTKPBITBIM IIOTOKOM, a IIO pr6OHpOBOZ[y, TO
BBEJICHHE Tpaccepa B CTOYHBIE BOJbI OCYIIECTBISIETCS yepe3 Onmkailimii k 6epery pekd cMOTpOBOM
KOJIOZIEI] Ha TPYOOIIPOBOJIE.

6.3 OT60p npod BoabI

Bo Bpems BBemeHHsA Tpaccepa IpoOa CTOYHBIX BOJ OTOMpAaeTCs I ONpEIEICHHsS CTapTOBOH
KOHIICHTPAINX Tpaccepa B CTOYHBIX Bogax Cy mepes BnageHHeM CTOYHBIX BOJ B BOLOTOK. OTOOp mMpod
BOIBl B CTBOPE BOAOTOKA IPOM3BOAUTCA IO BCEMY JKHBOMY CEYEHHIO DPEKM 32 MHUHHMAIBHO
BO3MOJKHBII POMEXYTOK BpeMeHu. TeopeTndyecku oT6op npod A0JDKeH ObITh OJHOMOMEHTHBIM. s
3TOro Ha Oepery 3apaHee TOTOBUTCS JUIl KaXXIOW BEPTHKAIM THPISHAA C TOJUITHICHOBBIMU
OYTBUISIMH, YUCIIO M MECTOIOJIOKEHHE KOTOPBIX Ha THPJISHJIE COOTBETCTBYET TOYKaM OTOOpa mpod
BOJBI Ha BepTuKanu (pucyHok 2). Kaxnas OyTsulb MapkupyeTcs (HampuMmep, BepTHKanb 1, TOPH30HT
cepeauHa - lc¢; BepTuKaib 2, y IOBEPXHOCTH - 211; BEpTUKAIb 2, y THA - 21).

AN

1 - KanmpoOHOBBIH TPOC; 2 - MEHOIUIACTOBBIH IUIOTHK; 3 - eMKOCTh (OYThLJIb) J1s1 0TOOpa Mpoo;
4 - Tpy3; 5 - BEpTUKAJIBHBIN ITHYP
Pucynok 2 - Cxema 0IHOMOMEHTHOT'O 0TOOpa P00 BOJIBI [T0 BCEMY )KUBOMY CEUCHHIO BOJOTOKA B
CTBOpE

Byreumm s otOopa mpo0 3aKpBITHI CHICIHATBHBIME MPOOKAMU CO BCTABJICHHBIMH B HUX TPyOKamu,
PETYIUPYIOIUME CKOPOCTh HAINOJNHEHHsT OyThUtM. M3MeHss nuamerp ¥ JIUHY TPYOOK, MOXHO
WU3MEHSITh BpeMs HaoJHEHUsI OyThUTH. OOBIYHO 3TO BpEeMs BRIOMPACTCS PaBHBIM OT 2 JI0 5 MUH.

B 3amanHOM (WccieqyeMoM) CTBOpE IONEPEK BOJOTOKA HATSATHBACTCS KAIPOHOBBIA TpPOC, K
KOTOPOMY KpEISATCsI HEOOINbIINE IEHOIIACTOBBIC IMOIUIABKU (IUIOTHKH) CO CJIOKCHHBIMH Ha HHX
TUpISHAaMu OyThUIeH Ut oTOopa mpob. UYMCIo MOIUIaBKOB M MECTO WX YCTAHOBKH COOTBETCTBYIOT
YUCIIy U MECTOIOJIOKEHUIO BepTUKalel orbopa mpol. ['mpnsHapl 1t oTdéopa mpod MpencTaBisioT
c000¥1 0Tpe3KH KaIpOHOBOTO MIHYPA, JJIWHA KOTOPBIX HECKOJEKO MEHbINE, YeM TITyOnHa BOJOTOKA HA



JaHHOW BepTukany. Ha 3agaHHbIX TiyOWHAX Ha IMIHypax KpemsaTcs OyThUIH IJIs 0TOOpa MpoO BOJIBI
BepxHuil KOHEN TMPISIHIbI 3aKPEIUISIIOT HA OCHOBHOM TpPOCE, a K HIDKHEMY HPHUKPEIUISIOT TPy3.
IpuroroBnenHas it 0TOOpa Mpod cCHCTeMa B HYXKHBII MOMEHT BPEMEHH PE3KHM JIBU)KEHHEM BBEPX
OJTHOTO W3 KOHIIOB OCHOBHOTO TPOCa MPHUBOAUTCS B jecicTBUE. [Ipy 3TOM IUIOTHKH OJXHOBPEMEHHO
OMPOKHJIBIBAIOTCS, W BCE TUPJISHIBI IOJ JCUCTBHEM TIpPy30B (DUKCUPYIOTCS Ha BepTUKamsix. [lo
UCTEYCHUU BPEMEHH, HCOOXOTUMOTO JIUIsl HATIOJTHEHUS OyThLICH, 0TOOp Mpo0 3aBepIiicH.

6.4 duabTpoBaHHe NPod

OtoOpanHyto mpoOy BOJBI TIIATEIBHO B30ANTHIBAIOT M (HILTPYIOT Yepe3 MeMOpaHHBIH (GUiIbTp
“Bnamumnop* ¢ nuamerpom mop 0,45 mxm. C 3TOH HEIbI0 YUCTYI0 BOPOHKY [UIS (PMIIBTPOBAHHS ITPOOEI C
aKKypaTHO BCTAaBJICHHBIM MEMOpaHHBIM (HIBTPOM YCTaHABIMBAIOT Ha KoiOy ByH3eHa, B koTopoi ¢
MOMOIIBI0 BaKyyMHOIO Hacoca co3jaeTcsi HeoOxoammoe paspexenue. IIpomecc ¢umbrpanmm
MPOJODKAETCS [0 TEX IOp, MOKa HE CTAaHET 3aTPYNHUTEIBHBIM BCIEICTBHE 3aCOPEHHUS (QHIBTpA.
OunbTpoBaIbHAS BOPOHKA OCTOPOXHO, YTOOBI HE 3arpsA3HUTH (MIBTP, Pa3sBHHUMBACTCS, W (DUIBTP
MEPEHOCUTCA Ha MpeaMeTHoe CTekio. CBepxXy (GHIBTP 3aKphIBaeTCsS MOKPOBHBIM CTEKJIOM, IUIOTHO
NPYKUMAETCS K MPEJMETHOMY CTEKIy, M B TAKOM COCTOSHHM CTEKJIa B TOpPUAX (HUKCUPYIOTCS JIUIKON
nenToil. O0beM NpoQMIBTPOBAHHOW NMPOOBI M3MEPSIOT MEPHBIM LWJIMHIPOM, W MOCIE 3TOrO BOJA
orOpackiBaetcsi. Ilocie kaxaod mnpouenypsl (QUIBTPOBaHUS BOPOHKA CYIIMTCS W IIPOMBIBAETCS
TEXHHYECKUM alleTOHOM B T€UEHHE 3 MHH JUIsl YIaJeHUs Tpaccepa U3 MpeablIyiel mpookl.

ANETOH XpaHHUTCS B LIMPOKOTOPJION CKIISIHKE, KOTOpasi 3aKphIBAeTCsl KPBIIKOil. B padbore ynoOHO
UCIIONIb30BaTh OJHOBPEMEHHO JIBE BOPOHKH. B TO Bpems, Korja olHa W3 HHMX OTMBIBAETCS, BTOpas
HaxoAWTCst B pabore. JIFOMHHECIIEHTHO-MHKPOCKONMYECKHI MOJCYET Tpaccepa Ha (QUIBTPAaX MOXKHO
OCYIIECTBIIATH JINOO HAa MECTE, €CII COOTBETCTBYIOIIAS J1a00PaTOPHs PACIONATaeT JIIOMHHECIIEHTHBIM
MHKpockornoM, 160 B I'XU, kyzna GpuibTpel HOCKUIAIOTCS TIO TTOYTE.

6.5 MukpockonupoBanue GpujibTpa

MeMmOpaHHbIiT QUIBTP C OCaXKICHHBIMH Ha HEM YacTHI[AMU Tpaccepa IpOCMaTpHBaeTCs B
JroMUHECHeHTHOM Mukpockorne (Jlromam-M1, MJI/I-1) mpu Bo30ykIeHuH (IIyopecleHIIUH CHHe-
¢uoneToBeIMU Jyuyamu (cBeTonenuTenbHas mactuHka 360-440 M + cBerodmnbtp PC-1-4). B
Ka4yeCTBE 3aluparolero ceerouabtpa ucnoib3yercs KC18 wim XKC19.

MHUKpOCKOITMpOBaHHE BEJETCs ¢ TOMOIIbI0 00bekTHBa x10x0,4 JI u OuHOKyIsIpHO#t cuctems! 1,1x7.
[Tpu HEOOXOAMMOCTH BO3MOXKHO HCIOJb30BaHMe 00bekTHBa x40, a Takke Ipyrux OKyJsipoB. B mone
3pEHHUS JTIOMUHECLEHTHOTO MHUKPOCKOIIA YaCTHIIBI Tpaccepa JIETKO MACHTU(DHIUPYIOTCS 0 SIPKOCTH U
BeTy (UIyOpECIEHIINH, a TAKXKe TI0 X pa3MepaM 1 GpopMe Jaxxe IpH HATNIUH MOCTOPOHHUX YacTHII.

Ecnm gucno gactun Ha GUIBTPE HEBEIUKO (MEHEE 5 YacTHI] B TIOJIC 3PEHUS), TO CKAHUPYETCS BCA
MOBEPXHOCTh MEMOPAaHHOTO (DMIBTPA U YUUTHIBAIOTCS BCE OCAXK/ICHHBIC YaCTHIIBL.

Ecnm unciio wacTui B rojie 3peHust 6osee 5, TO MOXKHO CUNTATh YaCTHIBI B HECKOJIBKHUX CITy4aifHbIX
TIOJISAIX 3PEHUSL.

Jliis mojcueTa yacTuil ciydaiHeiM 00pa3oM BeiOHpaetcs He menee 20 moseit 3penus. Jlydiie 310
JienaTh HE NMPOU3BOJIBHO, a MEPEXOIUTh K HOBOMY IIOJIFO 3PEHUS, MOBOPAYHBAST MUKPOMETPHUUECKHUIT
BUHT CTOJIMKA MHKPOCKOIIA Ha OMpEENCHHYI0 BeNWYNHy. Ha OCHOBE MPOCUYMTHIBAHUS MOJEH 3pEHUS
PacCUNTHIBAIOT CpeHee apupMETHIECKOE YUCIIO YaCTHUI] B MTOJIE 3PEHUS.

Yuco yactuil B 1 cm® N paccuuThIBaiOT 0 Gpopmyie

N=D ©)
av

rzie N - cpeHee YKCII0 YacTHIl B OHOM TI0JIE 3pCHUS;

S - mIoIIa b MOBEPXHOCTH BHIBTPA, CM’;

a - TJIOIIA b TTOJIS 3PEHHUS, CM ",

V - 00beM PO HILTPOBAHHOM BOIBI, oM’

7 TpeGoBaHust 6€30NMACHOCTH
IIpu otbGope m oOpaboTke TPOO 3arps3HEHHBIX BOJ HEOOXOAMMO COOMOAaTh TpPeOOBAHMS,
YTBEpKICHHbIC UHCTPYKIUAMH O paboTe C BPETHBIMH BEIIECTBAMH M CTOYHBIMH BOJAMH, a TAKKE
npaBWiIaMu 0Oe30MacHOCTH Tpu padoTe Ha BojoeMme [5]. DKcIuryatamus 3JIEKTPOIPUOOPOB JOJDKHA
MPOU3BOIUTHCS B COOTBETCTBHH C IPABHIIAMH HKCILUTYaTAI[UH AIEKTPOYCTAHOBOK.

8 TpeOoBaHns K KBaJH(QUKALUH IIEPCOHAIA

K paboram 1o ucnonb30BaHUIO (IIyOPECHEHTHBIX TPACCEPOB HA BOAHBIX OOBEKTAX NOIYCKAIOTCS



JMOa € BBICOHIMM W CPECIHUM CHCIHAJIBHBIM o6pa303aHHeM, MMPOIECAINTNE WMHCTPYKTAX II0 TEXHHUKE
0e30IMacCHOCTH U OCBOUBIIINE JTIIOMHHECIICHTHBIN MUHKPOCKOII.
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