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PE®EPAT

Beimycknas kBanmudukanumonnas padora 155 c., 9 puc., 26 Tab6mn., 49
UCTOYHUKA, 2 TIPUIIOKEHUS.

KitroueBble Cll0Ba: OUYMCTHBIE COOPYKEHHUS, IOJI3EMHBIE BOJIbI, OTOOP IpPOO,
XUMUYECKUI aHAJIU3.

OOBEKTOM HCCIIEIOBAHUS ABIISETCS OUUCTHBIE COOPYKECHHS.

Lens paboOThI — U3yUEHUE IKOJIOTO-IKOHOMUYECKOTO COCTOSIHUS OYUCTHBIX
coopyxkenuit Ha OO0 «ITuBoBapus KoxxeBHUKOBO» T. ToMcKa.

B nporuiecce uccnenoBanus NpoBOAUIUCH CIAETYIONINE BUABI padoT:

1. otGop mpo6 M UX TPAHCHOPTUPOBKA B THAPOTEOXUMHUYECKYIO U
Mukpoduonorunueckyto Jadoparoputo CHUUITuMC r. Tomcka;

2. aHaNu3 W HHTEpIpEeTalus TIOJYYEHHbIX pPE3yJbTaTOB XUMHUYECKOIO
COCTABOB BOJ;

3. IpOBEEHUE IKOJIOT0-IKOHOMUYECKOHN OIEHKN OYUCTHBIX COOPYKEHUH;

B pesynpTaTe ucCCienOBaHMS IOJYYEHBl HOBBIE JAHHBIE O COJEpKaHUHU
BEILECTB B MOJ3EMHBIX BOJAX, MPOAHAIU3UPOBAHO BO3JEHCTBUE MPUPOIHBIX U
AHTPOIOTEHHBIX (PAKTOPOB HAa SKOJOTUYECKOE COCTOSHUE MOA3EMHBIX BOJA U
IPWIETAIOIIEH TEPPUTOPUHN, OLEHEHO KadecTBO CTOYHBIX BOA. (OCHOBHBIE
KOHCTPYKTHBHBIE, TEXHOJIOTHYECKUE u TEXHUKO-IKCILTyaTallHOHHbIE
XapaKTEPUCTUKU: KOMIUIEKCHOE HCIOJIb30BAHUE OYUCTHBIX COOPYKEHHHA U
CTaHI[UU BOJOMOATOTOBKHU.

CreneHb BHEAPEHUS: HAYYHO-UCCIIE0BATEIbCKUE PAOOTHI.

OO0sacTh NPUMEHEHUS: PE3yJIbTaThI UCCJIEI0BAHHUS MOTYT OBITH
ucnonbs3oBanbl corpyaaukamu CHUUITuMC r.Tomck.

OxoHoMuueckass  3()PEKTUBHOCTH/3HAYMMOCTh  PaOOTHI:  TMOBBIIIICHUE

Ka4ycCTBa CTOYHBIX BOA N OYMILICHUC HpI/meranmeﬁ TCPPUTOPHUH.
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OmnpenesieHusi, 0003HaYECHUSI, COKPALLICHUS, HOPMATHBHBIE CCHLIKH

HOpMaTI/IBHLIe cChlIKH. B HaCTOHHleﬁ pa60Te HCIIOJIBb30BaHbI CCBIJIKM HaA

CICAYIOIINC CTAaHAAPTHI:

1. TH2.1.5.1315-03

2. TOCT 12.1.019

3. TOCT P 51592-2000
4. TIlpuxa3s denepanbHOro

areHTCcTBa IO pPHIOOJIOBCTBY

ot 18 suBaps 2010 r. Ne 20

5. PJI 52.24.622-2001

6. CanlluH 2.2.2/2.4.1340-03

7. CH?2.2.4/2.1.8.562-96

8. CHull 11-12-77
9. CHull 23-05-95

[IpenenpHO  AOMYCTUMBIE  KOHUEHTPALUH
(ITAK) XxuMHU4YeCKHUX BEIIECTB B BOJE BOJHBIX
00BEKTOB X035UCTBEHHO-TTUTHEBOTO "
KyJIbTYPHO-OBITOBOIO BOJIOIIOJI30BAHUS.
OnexTpobe3omacHocTh. O0mue TpedoBaHUs U
HOMEHKJIaTypa BUIOB 3aLUTHI.

Bopna. O0mue TpeboBaHus K 0TOOpY mpoO.

OO0 yTBepKJI€HUH HOPMATHBOB KAa4eCTBA BOJIbI
BOAHBIX  OOBEKTOB  PBHIOOXO3SIMCTBEHHOTO
3HAYEHHUA, B TOM 4YHCIE€ HOPMAaTUBOB
NpEAEIbHO  JIOMYCTUMBIX  KOHUEHTpALU
BpPEJIHBIX BEIIECTB B BOJIaX BOJHBIX OOBEKTOB
PBIOOX035HCTBEHHOTO 3HAUEHUS
Meronnueckue YKa3aHHUs. IIpoBenenue
pacueToB (hOHOBBIX KOHICHTpAIU1
XUMHUYECKUX BEIIECTB B BOJIE BOJOTOKOB
['uruenuyeckue TpeOOBaHUS K MEPCOHATBHBIM
AIIEKTPOHHO-BBIYUCIIUTEIBHBIM ~ MalllMHAM |
OopraHu3aiuu padoThl

[Iym Ha pabouux MecTax, B TOMEIIECHUSIX
KUJIBIX, OOIIECTBEHHBIX 3JaHWMA U  HA
TEPPUTOPUHU 3aCTPOUKHU

3amura oT myma

Hopmbl mpoektupoBanusi. EctecTBeHHOE U

HCKYCCTBCHHOC OCBCHICHHNC

BepHyTbca B http://y4ebHukn.mHdopm2000.pdo/diplom.shtml



Y3HaiTe CTOMMOCTb HanMcaHWs Ha 3aka3 CTyAeHYeCKMX U acnnpaHTCkux pabot
http://y4ebHukn.mHdpopm2000.pd/napisat-diplom.shtml

10. CI12.2.1.1312-03 ['uruennyeckue TpeOOBaHUS K
NPOEKTUPOBAHUIO  BHOBb  CTPOSIIMXCA U
PEKOHCTPYHPYEMBIX MPOMBIIIICHHBIX
MPEINPUATUI

Omnpenesienuss. B nganHoii pabore MpUMEHEHBI CIEAYIONIME TEPMHUHBI C
COOTBETCTBYIOIIUMH ONPEICICHUSAMMU:

OuncTHBIE COOpPYKEHHM — OTO KOMIUIEKC MHXKEHEPHBIX COOPYKEHHU B
CHUCTEME KaHAIM3AIMU HACEIEHHOI0 MECTa WJIM MPOMBIIUIEHHOTO MPEAIPUITHSA,
MPEIHA3HAYCHHBIA I OYMCTKM CTOYHBIX BOJI OT COJEP)KAIIMXCA B HHX
3arpsi3HeHU. Llenbro 0YMCTKY ABJISETCS MOATOTOBKA CTOYHBIX BOJ K IIOBTOPHOMY
WCIIOJIH30BaHUIO Ha TIPOU3BOJICTBE WIH K UX BBIMYCKY B BOJIHBIE OOBEKTHI.

O0o03Ha4eHNsI U COKpPaLlCHUS

K — npenenbHO T0MyCcTUMAsi KOHIEHTPALKs BPEAHBIX BEIIECTB B BOJIAX

BIIK — Ouonoruueckoe notpedieHrne KUCIopoaa

XIK — xumMuueckoe noTpedIeHrue KUcaopoaa.
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Beenenue

B Hacrosmee BpeMst ouncTKa U COpPOC CTOYHBIX BOJI HAa MPOMBIIUICHHBIX
NPEANPUATUSX SBISIETCS OJHOM U3 TJIABHBIX SKOJOTUYECKUX MPOOJIEM, TaK Kak C
y’KECTOUEHHEM 3KOJOTHYECKOTO 3aKOHOJATENbCTBAa MITpadbl KPaTHO BO3PACTAIOT
U CTAHOBATCS TOJIbKO OoJiblle. B CBSI3M C ’TUM MHOTHE MPEANPUSTHS HAYMHAIOT
3alyMbIBaThC 00 YTWIM3allMM CTOKOB 0Oe3 mTpadoB, a HMEHHO OYMCTKE
3arpsI3HEHHBIX BOJ HA OYMCTHBIX COOpPYXEHMsX. K COxaleHuto, HE MHOrue
OpraHu3allid MOTYT ce0€ MO3BOJUTH CTPOUTEIHCTBO COOCTBEHHBIX CTAHIMH IO
BOJIOOUUCTKE, TOATOMY OHHU MPHUOEraroT K ycliyraM MOAPSIAHBIX OpPTaHU3alMi 1Jis
YTUIN3AIUU COOCTBEHHBIX CTOKOB.

B nmanHO#M auccepTaniuOHHON paboTe pacCMOTPEH Kak pa3 TOT Ciydai,
KOTJ]a C TOBBIIIEHWEM O0beMa MPOU3BOACTB HA MPEANPUSITHH 3aTPauyrBaIOTCS
OTPOMHBIE CPEACTBA HA YTUIU3ALHUIO CTOKOB IIPOU3BO/ICTBA.

Panee ObITOBBIE CTOKM BBIBO3WJIMCh Ha CTAHIMIO BOJOOYHCTKH C.
Ko0>X€BHMKOBO, HO TaK KakK JAaHHBIE OYHUCTHBIE COOPYKEHHUS HE MOTYT B IMOJHOM
o0beMe OUYMCTUTH 3arpsi3HeHHble BoAbl 10 mpenenoB [IJIK, oHUM BBIHYKIEHBI
MJIaTUTh mTpadsl 3a mpeBbiieHne. ExxeroqHo CTOUMOCTh TaKUX YCIYT CTAHOBUTCS
BCE BBIIIIE M TEM CAMbIM MPUBOAUT K OCTPOMl HEOOXOJUMOCTH B CTPOUTEIHCTBE
COOCTBEHHBIX OYHCTHBIX COOpYXeHuH. Tak Kak NMUBOBapEHHBINH 3aBOJ| AKTUBHO
pa3BUBaeTcs, a 00bEMbI MPOU3BOJCTBA CTAHOBSTCS BCE OOJbllEe, TO CPEACTBA,
3aTpayeHHbIC HAa CTPOUTEIBCTBO OUYMCTHBIX COOPYKEHUH, MOTYT OKYIIMTBHCS YKE
Yyepes HECKOIBKO JIET.

B cBs3u ¢ aTuM, 1enb HaHHOW pabOThl CBOAMTCS K M3YYEHUIO CTaHIIUU
OYKMCTHBIX COOPYKEHUU U CTAHLIMU BOAOIIOATOTOBKH NIPEMITPUATHS.

JIns MOCTHXKEHUSI TIOCTaBJIGHHOW I1IeNM TpeOyeTcsl pPelIUTh CIICAYIOIIHE
3a7a4u:

1. IIpoanamu3upoBaTh pabOUUii MPOCKT OUUCTHBIX COOPYKCHHM.

2. HOJ’Iy‘II/ITB JAaHHBIC O XUMHYCCKOM COCTAaBC CTOYHBIX BOJ.
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3. Ilpoananm3upoBaTh OCOOEHHOCTH XHWMHUYECKOTO COCTaBa CTOYHBIX
BOJI, BBISIBUTH KOMIIOHEHTHI NPEBBIINICHUS K COMOCTABUTH C HOPMATHUBHBIMU
3HAYCHUSAMH.

4. Omnpenenutb BO3ACHCTBHE OYUCTHBIX COOPYKEHUN HA HKOJIOTUYECKOE
COCTOSIHUE MTPUJIETAIOIIEH TEPPUTOPHH.

B ocHOBY uccrenoBaHusi MOJ0KEHbI JaHHBIE OTYETa MPOU3BOACTBEHHOU
npakTuky, npoiaenHoit Ha OOO «IluBoBapus KoxeBHHKOBO», (OHIOBBIC
MCTOYHUKH, a TAKKE Pe3yIbTaThl COOCTBEHHBIX UCCIIEIOBAHUN aBTOPA.

OOBEKTOM HCCIIEOBaHUsI C YYETOM aHTPOIOTEHHOTO BIMSHUA ObLIN
BBIOpaHbl OUYMCTHBIE coopykeHusi. Haubosiee KpymHBIM TPOMBINLICHHBIM
TeXHOreHHbIM o00BekToM B c.KoxkeBHukoBo siBiusiercss OOOQO  «lluBoBapHs
Ko>xeBHUKOBOY.

ABTOp BbIpakaeT OJIaroJlapHOCTh 3a TOMOIb B TMOJYYCHUU HCXOIHBIX
nanHbix Kononosoit FO.A., unxenepy-skonory OOO «ITuBoBapHsi KoxeBHUKOBO»

1 AHTOoHOBY A 1O., rmaBHOMY nHxkeHEpY OOO «IIuBoBapHs KoxeBHUKOBOY.
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O0630p uTEpaTyphI

BomooTBenenne Ha TpennpusATAM paHee He u3ydanock. B pabote
MCIIOJIb30Baach MCKIIOYUTEIBHO HOPMATHUBHAS JIOKYMEHTAlUs W KypHasbl
TEXHOJIOTMYECKNX OTYETOB II0 WHXKCHEPHBIM H3BICKAHUSM. PaboTel 1O
WH)XCHEPHBIM H3bICKAHUSM TPOBOAWINCH MPOEKTHOW opranuzamuen OO0
«Hedpur».

TexHoJIOrHYecKHre acTeKThl ONTUMU3AIMN KOMIUIEKCHOTO HCIOJIb30BaHUs
OUYUCTHBIX COOpPYKEHHH cTanu 00bekToM uccienoBanus em€ B 2013 r. u Obuin
paccMoTpeHbI KpymHo# kommanuen n3 CrnoBakun «HYDROTECH».

HexoropeiMu wuccienoBarensamu, a wuMmeHHO CmononckuM A.B. u
Kupunenko T.J., B mporecce kamepalibHbIX UCCIIEAOBAHHUM MOYB (MCCIeI0BaHUE
o0OpasIoB TPYHTOB MIPOU3BOIUIIOCH B nabopatopuu 000
«TOMCKreoOMOHUTOPHUHT»), MNPOBEAEHHBIX B asrycrte 2015 r., IIOJTyYEHBI
OCHOBHBIE CBEJICHHSI O XUMHUYECKOM COCTaBe MOYB. B pe3ynbrare 3TOro BbISBIICHBI
YYaCTKHU 3arpsi3HEHUs, 3aJ0KE€Hbl NMpoduin 3a HAOIIOJACHUSIMH 3arpsi3HEHHBIX
MOYB, OMMCAHA F€0IKOJIOTUYECKAs! CUTYallUsl CTPOUTEIbHOMN TIOIIA/IKH.

OueHka  pagdallMOHHOW  TOKCMYHOCTA  CTPOUTEIBHOW  IUIOMIAJKH

npoBoawiack I'oprynenko B.B u CarByitnnHoBsim O.C.
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1. O0beKT ¥ MeToAbI HCCIeNOBAHUS

1.1 Teorpaduyeckoe u AJMUHUCTPATHUBHOE TIOJIOKEHUE PpaiioHa
HCCJICIOBAHUS

Tomckass 00acTh pacmoyiokeHa B CpeAuHHOM wyacTh EBpaszuiickoro
MaTepuKa, IpUypoueHa K IOro-BOCTOYHOM yactu 3amaaHo-CHOUpCKON paBHUHBI,
KpYITHEWIIIEW Ha 3€MHOM Iape, I €€ MPUPOJbl XapaKTEPEH Psijl YHUKAIbHBIX
yepT. TOMCK pacnosyiokeH Ha rpanuie 3anaaHo-CHOUpCKON paBHHHBI U OTPOTOB
Ky3nenkoro Anaray Ha mpaBom Oepery peku Tomu, B 50 KM OT MecTa €€ BaJeHUs
B OOb. ['opox pacmoyioxkeH Ha Kpaw TaéXHOW MNPUPOAHOU 30HBI: K CEBEpYy
IPOCTUPAIOTCS TPYAHONPOXOJUMBIE Jeca W 00J0Ta, K IOTy — YepeayrTcs
HIMPOKOJIMCTBEHHBIE M CMEIIaHHble Jeca U Jecocrtenu. Ha ceBepe obiacth
rpaHuyuT ¢ TroMeHckoM oOnactbio, Ha 3amane — ¢ OMCKoOM, Ha re — c
HoBocubupckoii u KemepoBckoit, Ha BocToke — ¢ KpacHOosIpckuM Kpaem.

I'eorpaduueckoe nonoxxenne ToMckol 00gacTH oNpeaenseT pasHooopasue
ee NPUPOJIHBIX ycioBHil. B nienomM obsacte pacnosnoxena B 0Oacceline p. O0wu.

B cocraBe oGnactu 16 paiioHOB, 6 TOpOJOB. 3HAYMTENbHBIE TOPOJA:
Acuno, KonmnameBo, CtpexeBoil. Okono 86% tepputopun Tomckoil obnactu
otHocuTcsi K paioHaMm KpaitHero CeBepa W MECTHOCTSIM, MNPUPABHEHHBIM K
paiionam Kpaitnero CeBepa. Oto 13 Teppuropuii, B ToM uuciie 3 ropoja:
Kenposeiii, KonmameBo n CTpexkeBOM W AECATH PAlOHOB: AJIEKCaHIPOBCKUM,
KpuBomennckuii, bakgapckuii, MomuanoBckuii, Bepxaekerckuii, [lapadenbckuid,
Kapracokckuii, Terynpaerckuii, Konmamesckuii, Yannckuii [10].

B agMUHHCTpAaTHUBHO-TEPPUTOPUATILHOM  OTHOLIEHUM  MCCIEAYEMbIH
yuyacTok Haxogutcs B  KoxkeBHHUKOBCKOM paiioHe Tomckoit  oOrjactu.
['eorpadguueckue koopauHatbl obsactu: 56-61° c.u. m 75-89° B.n. Ilo cBoeit
CTPYKTypE TEeppUTOpUS O0JACTH HATIOMHHAET MHOTOYTOJIbHHK, MPOTSKEHHOCTH
KOoToporo ¢ cesepa Ha ror 600 kM, a ¢ 3amaga Ha BocTok — 780 kM. Ilmomanb

. 2
Tomckoit o61actu 316,9 ThIC. KM”.
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K0XeBHUKOBCKMN palOH SBIIAETCS CaMBIM FOKHBIM pPaliOHOM ToMmcCKOU
obnactu (puc. 1.1). bonbmias yacTs ero pacmnonaraetcst Ha jgeBooepexse p. O0u, u
TOJIbKO HE3HAUMTEIbHAs 4YacTh JICKUT Ha ee npaBoM Oepery. Ilo Beauuune (3,9
ThIC. KM°) KOXKEBHUKOBCKHI paifoH OTHOCHTENbHO HeGombIoit (1,2 % ot obmeit
TEPPUTOPUU 00JACTH), HO MO XO3SHUCTBEHHOMY 3HAUEHHMIO 3aHUMAET 3aMETHOE
MecTo B oOnactu Ojaromapss IUIOJOPOJHBIM  3€MJISIM U Pa3BUTOMY

CEIIbCKOXO3HCTBEHHOMY IPOHU3BOJICTBY [44].

\;{7-*;\.

PP e £
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I"/

Pucynok 1.1 — Kapra-cxema KoxkeBHHKOBCKOTO pailoHa
1.2 Peased
Tomckass 001acTh pacnojiokeHa B IOr0-BOCTOYHOM 4YacThH 3armajHo-
Cubupckoit paBHUHBI, UMEIOIICH IIJIOMAah OKOJIO 3,5 MIIH. KM, IToBepxHOCTH

paBHUHBI uMeeT (GopMmy amdurteaTpa, OTKphITOro Ha ceBep. Ilo ee OKHOM,
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BOCTOYHOM M 3amaJHONl OKpamHaMm Mpeo0iajaloT HaKJIOHHbIE paBHUHBI,
BO3BBIIIEHHOCTH, IUIATO, a B UEHTPAJbHBIX YacTAX — HU3MEeHHocTH. Ha
Tepputopun odnactu BeiaensatoTcss Kercko-Toimckas, Yynbimckas, [Ipuaprunckas,
Bocrouno-bapabunckas u Bacroranckas HakioHHbIE paBHuMHBI (puc. 1.2). B
neHTpasibHoM uactu obsactu ¢ OB na C3 nporsruaercs OO0b-ThiMckas
HU3MEHHOCTD, B €€ IMpejieiax pacnoioxkeHa gojauHa p.Oou.

Kercko-TriMcKkas HakIOHHAsI paBHUHA 3aHMMaeT Oaccelinbl Ketu u Treima.
AGc. BBICOTBI €€ MOCTENEHHO CHUXKAIOTCS C BOCTOKA Ha 3amaj K gojiuHe OOu oT
180 nmo 100 wm. IloBepxHOCTH paBHMHBI NPEUMYIIECTBEHHO IIOCKas,
3aboJtoueHHas1, 0coOeHHO Ha mpaBoOepexbe Ketu (o 50 - 52%).

UynbpiMcKass HaKJIOHHAsi paBHMHA pPacIoJioKeHa B OacceilHe CpefHero u
HIDKHEro TedeHus: p. YynbIM U €ro mnpaBbIX NPUTOKOB — Ywnukarona u Yiayrona.
[ToBepXHOCTh PaBHUHBI MOJOTO-YBAIUCTAsE ¢ HEOOJIBIIMMH TIOCKUMH YYaCTKaAMU,
a6c¢. BbICOTHI U3MeHst0TCs 0T 120 10 190 M. Bricmias Touka — 191 M — npuypouena
K BEPXOBBAM peK Yiyrona u Unukarona.

[IpuapruHckasi HakJIOHHAas pPaBHUHA pACMOJIOKEHA B 30HE KpPYTOro
MOrpykeHusd ApeBHUX CTpyKTyp Kysneukoro Amaray u Bocrounoro CasiHa u
3aHMMaeT B mpenenax Tomckoit obinactu 6acceitasl pek Yetn, Kun, Tomb-Siickoe
MEXIypeube. AOCOTIOTHBIE BBICOTHI €¢ M3MeHsIoTCsA oT 150 mo 250 m, mectamu
oonee.

Bacroranckas  HakJIOHHasT paBHMHA  3aHUMAEeT  MPAKTUYECKH  BCE
neBobepexbe O0u. AOCOIIOTHBIE BHICOTHI €€ B Mpeenax 00J1acTy HE MPEBbIIIAIOT
166 M. B meHTpanbHBIX YacTAX paBHUHA IUIOCKas, CUJIBHO 3a00Ji0ueHHas (10
70 %), B mpenenbl obmactd 3axoauT dYacth (2,3 maH. r1a). OOb-ThIMCcKas
HU3MEHHOCTb MPOTITUBAETCS C I0ra Ha CEBEpO-CEeBEPO-3ama/ B IIECHTPAIbHON YacTh
obnactu. AOGcComoTHBIE BBICOTHI ee KoJeOmoTes oT 40 1o 100 M, MOBEpXHOCTH
HHU3MEHHOCTH IIOCKasl, 3a00JI0UeHHas, 10 Hel nmpoTtekaeT p. OOb.

B penbede o6mactu MOXKHO BBIACIUTH PsiJi TUIICOMETPUUYECKUX YPOBHEM.

Peka OOp nenuT 007aCTh HA OTHOCHUTEIBHO BO3BBINIEHHYIO (10 193 M)
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NpaBOOEPEKHYI0  4YacThb M TOHWKEHHYIO  JeBoOepexHyro.  Hawubonee
BO3BBIIICHHBIM ABJISIETCS TOMB-SHCKOE MEXAypeube, Kyla 3axOAsAT OTPOTd

Ky3Henkoro Anaray.
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Pucynok 1.2 — ®parmenT oporpadudeckoit cxemsl [4]

3aech pacnojiokeHa Bbiciias Touka Tomckoit obnactu — 264 M. Otcrona
MMOBEPXHOCTh TOHIKACTCS B CEBEPO-3alaJHOM HampaBiIcHUH. MuUHUMaTbHAS
BbIcOTa paBHa 30 M u mpuypoyeHa K ype3y Bojabl p.OOb Ha CEBEpHOM TpaHUIIe
o0JnacTu.

Penved Tomckoit obmacTu umeeT psii 0COOCHHOCTEH:

1. OH nnockuii, CUIbHO 3a00JI04eHHBIH. ToMcKas 00JacTh SBJISIETCS
YacThI0O MHUPOBOIO NPHUPOAHOro (eHoMeHa — 3a00JIOYEHHOCTH 3arajHo-
Cubupckoit paBHuHBI. Hurge 6ombilie Ha 3eMHOM IIape HE HAOJIOMACTCS TaKOTO
pacnpocTpaHeHust 00J10T U 3a00JI0YEHHBIX JIECOB, KaK Ha ATOW TeppuTopuu. Eciu
cpeaHsis 3a007104eHHOCTh 3anagHo-Cubupckoit paBHuHbl paBHa 30% [16], To Ha
tepputopun ToMckol 0061acTi oHa Bbille U cocTaBisieT 39,5% — 50% [9].

2. Ha mexxnaypeube O6u u EHuces B npenenax o0JacTy MPOCISKUBAIOTCS
JPEBHHE JIOKOMHBI cTOoKa. YacTh ux moxoauT mo O6u. CucrteMa JI0KOMH CTOKa

OacceiinoB pexk Ketr m Kac mnopakaer TrpaHIMO3HOCTBIO W MaCIITa0OHOCTBIO
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dmoBrabHBIX TIporieccoB. OHM TPENCTABICHBI CEpUEH JUHEHWHO BBITSHYTHIX
dbopm penweda, umeromux opueHTUpPoBKYy ¢ CB Ha 103, Jlnmaa ux B mpemenax
obnmactu npocturaer 300 kM, a mmpuHa — 10 70 kM. MHorHe U3 JOXKOMH CTOKa
OCBOCHBI COBPEMEHHBIMH pekamu, Hanpumep, Kercko-Kacckasa, TriMckas,
[Nafinyrunckas, Ynytonbsckas, UepHopeuenckas (BOim3u r.Tomcka), Uy3ukckas.

B pensede 0xOMH cTOKa HaOMIOIAaeTCd YepelOBaHME JIMHEHHO
BBITSAHYTHIX MapajieibHO OOpTaM MECUaHbIX TPUB, MOPOCUIUX COCHOBBIM OOpPOM.
[[luprHa TPUB HU3MEHSETCSA OT IMEPBBIX JIECITKOB METPOB 10 | KM, a JiMHA HX
o0braHO coctasisieT 0,5-1,0 kM, pexxe 10 10 kM. Bricora rpuB qocturaer 15 m. Ha
KPYIHBIX  TIECYaHBIX  TIpUBAX,  HUMECIOIIUX  HPO3UOHHO-AKKYMYJISITUBHOE
MPOUCXOXKJIEHUE, BCTPEYalOTCs  HeOoJsblliMe  OYyrpbl, [IOHBI, CO3JIaHHbBIE
JNESITEIbHOCTBIO BeTpa. BeicoTa HMX, Kak NOpaBWwio, HE MPEBBIMIAET 3-5 M.
MeXrprBHBIE TOHIKEHHSI UMEIOT TaKylo K€ OPUEHTHPOBKY, 4acTO 3a00JI0YCHBI
160 3aHATHI 03epaMu. [Ipu cpaBHEHUH MECTOMOJIOKEHUS Pa3pPbIBHBIX HAPYIICHUHN
(pa30MOB) M JIOKOMH JPEBHEr0 CTOKA OTMEYAETCS MX XOPOILEe COBIAJICHUE B
npoctpancTse [11].

Copemennsbiii penbed Tomckol 0071acTH U3MEHSIETCS MOJT BO3JEHCTBUEM
OK30TEHHBIX (BHEIIHMX), JHJOTEHHBIX (BHYTPEHHUX) CHJI 3€MJId, a TaKke
XO3SMCTBEHHOM JIeATEIbHOCTH YeoBeka [11].

KOXeBHUKOBCKHMI paillOoH XapakTepU3yeTcs PaBHUHHBIM peiibeoM.
AOGCOIOTHBIE OTMETKH TOBEPXHOCTH Ha Bojopazzaenax mocturaroT 130-180 m, B
noymHae pekrn OO0 oHm omyckaroTcs 10 75-80 M. Hambosee BhICOKOE MOJIOKEHUE
3aHUMaeT Bojopaszen mpaBoOepexbs p. O6u. BomopaznenbHble TPOCTpaHCTBA
YacTO U3pE3aHbl JIOTaMU U OBparaMu.

[ToBepxHOCTh BTOpOI HaAmoWMeHHOW Teppachkl p. O0u poBHas, Jyrosas,
yacTo 3aboioueHa, ¢ peakumu o3epamu. [loiiMa kodkoBaras, 3a00JI0YeHHAS, C

0O0JBIINM KOJIMYECTBOM cTapuil u o3ep [20].
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1.3 Kaumar

Tun knmumata Tomckod 007aCTH — KOHTUHEHTAIBHO-ITUKIOHHYECCKUI
(mepexoHBI OT EBPONEHCKOr0 YMEPEHHO KOHTHHEHTAJIBHOTO K CHOMPCKOMY
pe3ko KoHTHHEHTanbHOMY). Cpennerogosast Temneparypa: 0,9 °C. be3amoposHsrit
nepuosi coctraisger 110-120 nuell. 3uma cypoBas W TNPOAODKHUTENbHAS,
MUHHMaJIbHAs 3aperucTpupoBaHHas Temmeparypa muHyc 55 °C (suBapp 1931
roja). MakcuMaibHas 3apeructpupoBanHas Temmeparypa +37,7 °C (uroms 2004).
Cpennsisi Temneparypa siuBaps: mMunyc 17,1 °C, cpenHsas TemiiepaTypa HIOJIS:
+18,7 °C. B xonue siHBaps u (eBpaist ObIBAIOT KPAaTKOBPEMEHHBIE OTTEHENU 0
+3 °C, KOTOpbBIE MPUHOCATCSA C IMKIOHAMH W3 CeBepHOW ATimaHThku. CMmeHa
CE30HOB IPOUCXOJUT JIOCTATOYHO OBICTPO, HO HAOJIIOJAIOTCS BO3BpaThl K
X0JI0JlaM M OTTenessaM. ['00Boe KOJIMYECTBO OCaakoB — 568 MM. OcHOBHas uX
4acTh BBIMAJaeT B TEIJIIN nepuoa rojaa. ['po3sr ObiBatoT B ToMcke B cpennem 24
paza B roJl, HAYMHAIOTCA B KOHIIE amlpesisi M 3aKaHYMBAIOTCS B OKTAOpe. ['po3bl
JI0OCTaTOYHO CHJIBHBIE M3-32 CEPhE3HOTO PAa3IMuUs TEMIIEpaTyp BO3IYIIHBIX Macc
c Cpenneit Azun u CeBepa 3anaaHo-Cubupckoid paBHUHBI ¢ Bacroranckumu
Ooonoramu (3T 00JI0TAa [NAOT OXJaxaarouuid 3(QQexkT B JeTHee Bpems), HX
OCHOBHAasl 4YacTh BBINaJaeT Ha BeuepHee Bpems. Cpeansisi ckopocTh Berpa 1,6
M/C, HO B Ha4aJie BECHBI 4acTO IYIOT CUJIbHBIE BeTpa ¢ nmopbiBa-mu 10 30 m/c, Bcé
9TO  BBI3BIBACTCS  YaCTOM CMEHOM  IMKIOHOB W  AHTUIHUKIOHOB U
COOTBETCTBEHHBIM TEpenajoM AaBieHus. ['0COCTBYIOT BETPHI IOT0-3aMagHOTO U
F0’KHOTO HampasiaeHur — okoso 50 %.

XapakTepucTuka KITMMaTHYECKHIX YCIIOBHM npuBeIeHa o
MHOTOJIETHUM JaHHBIM HAOJIIOJICHHM, TPE/ICTABIEHHBIM B HAYYHO-TIPUKIIATHBIX
cupaBounukax no knumaty CCCP, I'eorpaduu Tomckoi obmactu (IIpupoansie
pecypchbl) U MO HAONIOACHUSM METeOoCTaHIuH, npeactaBieHHsiM B CHull 23-01-
99 «CtpouTenbHasi KIMMATOJIOTHS.

I'eorpaduueckoe monokeHHWe  ydacTka  OOyCJIaBIMBAaeT  OOJIBIIIYIO

HN3MCHUYMUBOCTb TCMIICPATYpPbl BO3JlyXa OT CYTOK K CYTKaM, a TaKiKC B TCHUCHHC
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cytok. lIpakTuyeckoe 3HaueHHME HMEET YYeT 4Yuciaa JHEH C MepexoaoM

(¢]
temnepatypbl Bozayxa O C, Tak kKak B 3TOT MEPHOJ] MPOUCXOAUT H3MEHEHHE

($a30BOro COCTOSIHHS BOJABI B T€UEHUE CYTOK. YacTble mepexoisl TEMIIEpaTypbl
o
yepe3 0 C BBI3BIBAIOT pa3pylICHHUE CTPOUTENBHBIX KOHCTPYKIMHA U MaTepHaloB.

0o
Cpennee uuciio JHEH ¢ mepexoaoM TemiiepaTypsl Bo3ayxa uepe3 0 C cocraBiser
70 mHEN.

Temneparypa Bo3ayxa. I[lo 1maHHBIM HAOIIOJCHUM CpeaHEroI0Bas

o
TeMmrepaTrypa Bo3ayxa cocrasisieT munyc 0,6 C:

Haubonee TEmmpiM MecsmeM SBISETCS HWIOAb, Hanmboiee XOJIOJHBIM —
aHBapb. AGCOMOTHBIA MHHUMYM TeMiepaTyphl Bosgyxa wunyc 58°C,
aOCOJIIOTHBI MaKCUMyM +360C. PacueTHass TemmepaTypa HauOoliee XOJIOAHOU
nsaTuaHeBKH obecniedeHHocThio 0,92 paBHa MUHYC 4OOC, obecrnieuenHocThio 0,98

— MHHYC 440C.

Cpennsiss TiiyOMHa TpOMEp3aHHsl MOYB K KOHI[y MOPO3HOrO Mepuoja
MOXET JOCTUTHYTh 115 cM. MakcumanbpHas riyoruHa nmpoMep3aHusi HaOIrogaeTcs
B Mmapte. Ha BO3BBIIEHHOCTH NMOYBA MOXKET NMPOMEP3HYTH 10 120 — 150 cm, B
MOHMKEHHBIX MecTax — 10 50 — 70 cm.

1.4 I'maposiorus

B Tomckoii o6actu pa3BuTa rycras pe4Hasi CeTh, MHOTO 03ep, 00J10T. Taxk,
oOmmasi TUIOMAAh OTKPBITBIX BOJAOEMOB 00JaCTM — PEK U 03€p, COCTaBISET
7803 kM®, T.e. 2,5% oT Bceil ee Teppuropuu [16]. Kpome Toro, orpomuoe
KOJIMYECTBO BOJBI COCPEIOTOYEHO B 00JI0OTaX W B TMOA3EMHBIX BOJHBIX
ropusonTtax [20]. KoadduiueHT cToka pek u3MeHseTCs B IUPOKUX Mpeeaax — OT
10 o 65 %, game coctaBiusia 25-50 %, Moaynp nmomzemMHoro croka — ot 0,2 10
9,6 H/C'KMZ, cpedHee ero 3HadyeHue MJig 30HbI Taru 1,9, a 30HBI JecocTernen
1,6 7/c-kM°. Moayib MOBEPXHOCTHOrO CTOKA B CPEIHEM B TPH pa3a GOJbIIE H

paBeH 5,7 n/c-km°[44].
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[TpoTrsixennocth pek B KokeBHHKOBCKOM paiioHe coctaBisieT 411 km.
OcHoBHOIl BOAHOW apTepueil paiioHa sBisieTcs peka OOb (puc. 1.3), xoropas
NpPOTEKaeT MO BOCTOYHOM OkpawHe paiioHa. Pexa OOb wuMeeT XOpoIilo
BBIPA0OTAHHYIO JTOJIMHY, IUPUHY KOTOPOM HA OTJEIBHBIX y4acTKax JOoCTUraeT 15-
20 km. [Ilupuna pycna B mpeaenax pariona uMmensiercs or 600 m mo 3000 M,
BKJIIOYass ocTpoBa U mnpoToku. [lo xapakrepy BoaHoro pexuma peka OO0b
OTHOCHUTCSI K PEKaM C PacTAHYThIM MOJIOBOJAbEM U MOBBIIIEHHBIM BECEHHE-JIETHUM
ctokoM. [lonoBoare Ha peke OOb HauMHAETCs OOBIYHO BO BTOPOHM IOJIOBHHE
ampess U 3aKaHYMBaeTCsl K HUIONI0. MaKCuMallbHOE MOJIOKEHUE YPOBHS BOJABI B
peKe MPUXOIUTCA Ha Mal, XOTS MHOTJA MOXKET CMEIIAThCsl Ha KOHEI] anpesis WiK
Hayajo HWIOHS, B 3aBHCUMOCTH OT 3amaca BOJbl B CHEre U MHTEHCHUBHOCTU €TO
tassHusl. Hanbosnee HU3KMe ypoBHU MPUXOSTCS HA MapT WJIM HA4YaJlo anpers.

JlenocraB, Kak MpaBUiI0, HAYMHACTCS B IMEPBYIO IOJIOBUHY HOAODS.
BckpriBaetcs pexka O0b B KOHIIE amnpesisi. Bpemsi Mexy J1IeJ0CTaBOM U BCKPBITHEM
peku cocraBisieT 185-190 cyrok [44, 20].

[lo xumuueckomy cocTaBy Boja B peke OOb — TruapokapOOHATHO-
KaJibllueBas. B cpeqHeM TeyeHUWU PEKU BOJAa OYEHb MATKas W/wiM Msrkas. Boja
peku OOb OTIMYAETCS TOBBIMIEHHBIM COJIEPKAHUEM OPTraHUYECKUX BEUIECTB U
MOHWKEHHBIM COJEPKaHUEM KHUCJIOpOAa, B PE3YJIbTAaTE€ YEro 3UMOM MPOUCXOJUT
3aMOp pbIObl. O OOJBIIOM KOJIMYECTBE PACTBOPEHHOIO B BOJE OPraHUYECKOTO
BEILIECTBA CBUJETEIBCTBYIOT BBICOKHE IOKA3aTEIM OKHUCISEMOCTH W IBETHOCTHU
BoAbl. Hanbospiass KOHUEHTpAIMsl OPraHMYEeCKUX BEIIECTB HAOII0JAaeTCsl BECHOM
U JIETOM, KOT/Jla Tajble BOJBI MPUHOCAT UX U3 00510T. OCHOBHBIMU 3arpsA3HSIONIUMU
BemecTBamu, mpesbimatommu [1JIK Bo MHOTO pas, sBisiorcs HedTh U ee
MPOU3BOJIHBIC, a Takke (EHOJbI, MECTUIUbI, COCIUHEHUS a30Ta, HEKOTOPbIC
TSOKENIbIE METAJIbl M JAPYrHue BpeaHble BellecTBa. MyTHOCTh BOJBI B PEKE
CHIKAETCSI BHU3 IO TEUCHHUIO M COCTABJISAS B HM30Bbe nmpumepHo 40 r/m3 [19].

B ceBepo-3anmagHol yacTh paroHa IepecekaeTr peka bakca, sBisromasics

npaBbiM putokoM p. lerapku [44].
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B nmpenenax paiioHa, 0COOEHHO Ha TMOWME M YaCTUYHO HA MEPBOMl U BTOPOU
HAAMOWMEHHBIX Teppacax, BCTpeuaroTcsi crapuilbl. Ha nmeBoOepexHoM Bomopasaerne
OOJIBIIMHCTBO JIOTOB MEPEKPHITO 3EMIIIHBIMU TUIOTUHAMU U CO3/1aHbl UCKYCCTBEHHbBIC
BOJOXPaHWIMIA — TPYAbl, B KOTOPHIX HAKAILJIMBAIOTCS CHETOTAJbie U JI0XKJICBBIC
BOJIbI [19].

1.5 PacTtuTreabHOCTH

Tomckass 007acTh BXOJUT B COCTaB JBYX MPHUPOJHBIX 30H — TaWTH U
necoctrenu. draopa obsactu cHopMUpOBaHA MHUTPAHTAMHU, MOCKOJIBKY HIEMHYHbIE
(MecTHBIC) BHJABI HE YCIETW BO3HUKHYThH. [lomonHeHune Quopsl MHUTpaHTaMU
MIPOUCXONT M B HACTOSIICE BPEMs MPEUMYIIECTBEHHO ¢ BOCTOKA [21]. 30HaIBHBIM
TATIOM  PACTUTEJIBHOCTH SABJISIETCA pABHHHHAs MOJHMIAOMHHAHTHAs Taira ¢
JOMUHUPOBAHUEM B IOKHBIX pailOHaX OOJaCTH MUXThl CUOMPCKOMN, a B CEBEPHBIX —
Kelpa CHUOUPCKOTO C YydacTheM end. B OOJbIIMHCTBE JIECHBIX COOOIIECTB
MPUCYTCTBYIOT OCHMHa U Oepe3bl. Ha mecuaHblXx OTIOXKEHHSIX PaclpoCTpaHEHBI
COCHOBBIE  JIeca, HEpPEJKO C NPHUCYTCTBUEM  JIMCTBEHHULBI  CHOMPCKOM.
WNuTpa3zoHanbHasi pacTUTENBHOCTh — TOpdsaHble 00510Ta, Jyra. PacTUTenbHOCTH
o0J1acTH moIpa3eIIIeTCs Ha JISCHYI0, OOJIOTHYIO, JIyTOBYIO M BoaHYO [20].

OCHOBHBIM HMHUIIMATOPOM 3a00JaUMBaHUSI TalrHW, €CJIM JIECHAas MOYBa HE
CJIIMIIIKOM BBIIIEJIOYEHA, SBJISETCA 3€JE€HbIA MOX — "KYKYIIKHUH JIeH" Wik "HOoaruil

n

Mox". OTO0 pacTeHue CcrnocoOHO O0O0pa3oBbIBaTh OYEHb TYCThl€ U IIOTHBIC
JEPHOBHUKH, 0O0Naaaronde OOJBIION BOJOYACPKUBAIOIICH CIIOCOOHOCTBIO W,
0TOp(OBBIBAsCH CHU3Y, MPUBOJIUT K MCTOLICHHUIO MOYBHI U 3a00JaUMBaHUI0. A 3aTeM
MOCEJISIFOTCS C(harHOBBIE MXHU.

OObryHO O OGeperam BOJIOEMOB PacTyT Takue€ BUIbl PACTEHUH, Y KOTOPBIX
MOTpYXKEeHa B BOJLY HIDKHSASA MPUKOPHEBas 4yacTh. OKOJI0 caMoro OGepera pacTyT OCOKU
— W3SIIIHAs, BOJsHAs, My3bIpuyaTas U Jp., a Takke XBoul TomsHoM. ['nmyOxe uuet

KaMBbIII O3€pHBIM, NPEANOYUTAOIIMKA WIOBAaThbIM T'pyHT. Ha mnecuaHblx rpyHTax

0OBIYHO Pa3BUBAETCS TPOCTHUK, 3aXOSIIMI Ha TiIyouny 1-1,5 m.
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1.6 IlouBeHHBbIN MOKPOB

[TouBooOpa3yromyie TOpoABl B mpenaernax ToMCKOW 00JacTH  HMMEIOT
PA3JIMYHBIA T€HE3UC — AJUTIOBUAJIBHBIN, O3€PHO-AJUTIOBUAIIBHBINA, O3€pHBINA, BOIHO-
JEAHUKOBBIM, MecTamMu 230J0BbI. I[louBBI (OpMHpPOBAIMCh W CO3AAIOTCA MOA
BJIMSIHUEM M IIPU y4aCTUHM MHOT00Opa3HbIX Cuil mpupobl. [1ouBooOpazoBaTeIbHBIN
npolecc Ha TEPPUTOPUM O00JIACTU XapaKTepus3yeTcs psioM CcHernupUuyecKux
ocobeHHOoCTeH [2]:

®  TECHOM 3aBHCHUMOCTBIO OT CBOMCTB MAaTEPUHCKOIO CyOCTpara;

®  CIIOUCTOCTBIO OTJIOKEHHII;

®  T[IOBBIIICHHOW OOBOJHEHHOCTHIO CEBEPHOW M UEHTPAJIBHOM YacTei
o0nacTu;

®  CWJIbHBIM BIMSHHEM ME30 - U MUKpOpeibeda Ha TOUBOOOpa30BaAHHUE;

e  00€IHEHHOCTHIO KapOOHaTaMM MOYBOOOPA3YIOIIMX IMOPOA B Ipeaenax
cpeaHel Taliru U 000TraleHHOCTHIO — B I0JKHOM;

®  CYpOBOCTBIO KJIMMAaTa, JJIUTEIbHBIM IPOMEP3aHUEM M MEIJIEHHBIM
OTTaMBaHUEM IIOYB, CIIOCOOCTBYIOIINX UX MEPEYBIAKHEHHUIO;

® TECHOM CBS3bI0 pAaCOpeleNieHUus] PACTUTENbHBIX  COOOILIECTB  C
JIUTOJIOTHEN MOPOJI ¥ TOUBEHHBIM KIIUMATOM.

Bce 3tu (hakTophl HAXOAATCS B Pa3IMYHOM COOTHOIIEHUU B 3aBUCUMOCTH OT
MECTONOJIOKEHHS ydacTKa, U3 HUX CKJIAJbIBAIOTCS YCIIOBUS OIPEACIICHHBIX THUIIOB
MOYBOOOpa30BaHUs: IEPHOBOTO, MO130J1000pa30BaTEILHOTO U OOJIOTHOTO.

B Tomckoit 001acTi 9acTO BCTPEYAOTCS MOYBBI C HAOKEHUEM JIBYX U JaXKe
TpeX NIPOLECCOB APYr Ha Apyra — JAEPHOBOTO M IMOA30JUCTOTO, MOA30JUCTOTO U
oomnotHoro u ap. [20].

1.7 I'eosioruyeckoe cTpoeHue

B reonmornueckoMm crtpoeHun Ttepputropuu c. KokeBHHKOBa, Kak U Bcew
3anagHo-CuOUPCKOM TUIMTHI, MPUHUMAIOT Yy4YacTHUE [IBa CTPYKTYpPHBIX JTaxa.
Hwxuuii aTax npeacraBisieT coO0M AUCIOUMPOBAHHBIA Mal€030MCKUM (yHIaMEHT,
CJIOKEHHBI KOHCOJIMAUPOBAHHBIMU OCAJ0YHBIMU W MarMaTHUYE€CKUMHU IOPOJIaMHU.

Bepxuuii — 310 Me30KaitHO30McKuii gexoi [20].
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A. Ilaneosoiickas epynna PZ

[loponbl 1aneo30MCKOM TPYyNIIbl, OTHECEHHBIE K JIEBOHCKOW CHCTEME,
BCKPBITHI YETHIPbMSI CKBaXXMHAMU: B mpezesiax KosKeBHHUKOBCKOTO MECTOPOXKICHUS,
Ha ore (. YpTaM) U Ha CeBEpO-BOCTOKE paiioHa.

1. Jlesonckas cucmema D

OTnoxxeHusT JACBOHCKOM CHUCTeMBbI BCKpBITHI Ha TiyomHe 180,0-381,0 m.
AOcComoTHAsT OTMETKAa TOBEPXHOCTH TMaIC030MCKOro (yHIaMEHTa H3MEHSIETCS OT
85,0 M Ha rore paiiona no 208,0 M Ha ceBepo-BocTOoke. [IpuuéM, ero cpaBHUTEIHHO
pe3Koe TorpykeHrne HabJro1aeTcs Kak ¢ Iora Ha CeBep, TaK M C BOCTOKA Ha 3araj.
Tak, B ckBaxnHe |1 Ha KO0XEBHMKOBCKOM MECTOPOXKICHUU JIEBOHCKHE MOPOJbI
BCKPBITHI Ha TiryouHe 205,0 M, a ckBaxxuHo# 4 rinyouHoi 268,0 M, pacoioKeHHOH B
2-X KM Ha TOH K€ THIICOMETPHUYICCKOHN MMOBEPXHOCTH, 3TH OTIIOKCHHS HE TOJICCUCHBI.
Takxe 4eTKO MOrpy»KEHHE ycTaHaBIMBaeTCs Mexay ckBaxxuHamu 10,12 KupeeBckoii
NnapTUH, e Ha paccTOsHUU 3,6 KM aOCONMIOTHBIE OTMETKH MOBEPXHOCTH JIEBOHCKHUX
oTnoxxkeHud uB MeHsAroTcs ot 102,0 m no 208;0 M. Ha 3anane u ceBepo-3amanue 3tu
OTJIOXKCHHMSI 3aJIeTal0T Ha HE3HAYUTEIHHOU TITyOUHE M UMEIOIIUMHUCS CKBaKMHAMU HE
BCKPBITHI.

JleBoHCKME MOPOIbI AATUPYIOTCS (haMEHCKMM BEKOM M Ha3BaHbl FOPTUHCKOU
cuToii [20].

a) FOpeunckas ceuma D3y (haMeHCKUii Bek)

Bo BckpbITOM pa3pese I0OpruHCKON CBUTHI TPE00IaIat0T TIIMHUCTHIC CIIAHIIbI,
MEeCUYaHUKH, a aJIEBPOJIUTHI 3aHUMAIOT MOAYMHEHHOE TTOJIOKEHHE. | THHUCTBIE CIaHIIbI
TEMHO-CEpbIe pacciiaHiioBaHHbIe. [lecyaHUKN U aleBPOJIUTHI CEPhI€ C 3€JIEHOBATHIM
OTTEHKOM, TPEUMYIIECTBEHHO KBapI[-TIOJIEBOIINATOBbIE. Bce 3Tu mopoasl cimabo
MeTaMOp(puU30BaHbl, Pa3z0UTHl cepuei TpemwM Mo yrioMm 45° Kk ocu KepHa.
TpemuHbl 9acTo 3aJe4eHbl KAIBIIUTOM, WHOTAA MO HUM HAOIIOaeTCs MUPUTOBAS
MUHepaJin3alus. B aneBpoinTax v rIIMHUCTHIX CIIAHIIAX PEIKO OTMEUYAETCS CEPULIUT.

Ha KoXeBHHUKOBCKOM MECTOPOXKJICHUU IOPTUHCKAas CBUTA  CIIOKEHA
[JIMHUCTBIMU CJIAHIIAMH C TJIMHON KOPBI BRIBETPUBAHUS B KPOBJIE.

BckppbiTasi MOIITHOCTH FOPTUHCKOM CBUTHI He mpeBbitiaet 65,0 m [20].

25
BepHyTbca B http://y4ebHukn.mHdopm2000.pdo/diplom.shtml



Y3HaiTe CTOMMOCTb HanMcaHWs Ha 3aka3 CTyAeHYeCKMX U acnnpaHTCkux pabot
http://y4ebHukn.mHdpopm2000.pd/napisat-diplom.shtml

b. Mesosortickas epynna MZ

Ha pa3mbITON MOBEPXHOCTH MAIECO30MCKUX OTJIOKEHUWA CO 3HAYUTEIbHBIM
cTpaturpadMyecKuM MEPEPhIBOM 3aJIETAI0T OCAIKU ME3030MCKOU TPYyMIbl, KOTOPHIE
IIPEACTABIICHBl TOJIBKO MEJIOBOM CUCTEMOW. B TpmacoBoe M IOpCcKOe BpeMs TaHHAs
TEPPUTOPHUS TIOJIBEprajiaCh HHTCHCUBHOMY pa3MbIBY [20].

1. Menosas cucmema K

B Hauvame wMemoBoro nmepuoja Ha IUIOMIAJM paliOHa CYIIECTBOBAIU
npuOpEKHO-MOPCKHE YCJIOBHUS OCAJKOHAKOILJICHUS, KOTOpbIE YXKE€ K KOHILY
PAHHEMEJIIOBOM HMOXM CMEHWINCh KOHTHHEHTAJIbHBIMU. [IOBEpXHOCTH MENOBBIX
OTJIO)KEHHI, B OCHOBHOM, MOBTOPSIET MOBEPXHOCTh MAaJE030MCKOTr0 (PyH/IaMEHTa.
Haubonee BbIcOKOE MOJIOKEHHUE KPOBJII ME3030MCKUX OTJIOKEHUHM 3aHMMAET Ha IoTe
Y CEBEPO-BOCTOKE palioHa.

B cocraBe OTIOXEHUH MEIOBOM CHCTEMBI YCTAHOBIICHBI OCAJKU Kak
HUDKHETO, TaK M BEPXHEro oTnenoB. B paHHeMenoByro 3moxy chopmMupoBaivch
MPUOPEKHO-MOPCKHUE OTIIOKEHUSI KUSUIMHCKOW CBUTHI. B KOHIIE paHHEMEIOBOM U Ha
MPOTSKEHUN BCEU MO3IHEMETIOBOM 30X OTJIArajiiCh KOHTUHEHTAJIBHBIE OCAJKU IO
KYpPCKOH, CHMOHOBCKOU U cbIMcKo# cBuT [20].

a) Kusnunckas ceuma Kiys (BaTaH)XKHMHCKHM, TOTEPUBCKUN U OappeMCKHit
BEKa)

KusimHckasi cBUTa BCKpbITAa HAa CEBEPO-BOCTOKE paiioHA CKBaXMHAMU
Kupeesckoit naptuu (CunbectpoB, 1971 1.). Kposuns e€ 3aneraer na rimyoune 321,0-
330,0 m 1 nmeeT abcomroTHBIE OTMETKH - 148,0-169,0 M.

KusinHCKasi CBMTA HAIENO BBHITOJHEHA TIIMHAMHU U JIMIIb B CKBaKUHE 77
BCTPEYEH OJMBKOBO-3€JIEHBIN TJIMHUCTBIA MECOK MOITHOCTHIO 2,5 M. [ IMHBI 3€JICHBIE,
KpacHO-Oypble, pO30BaTO-KpACHbIE KOMKOBAThIE aprHILTUTONON00HbIE. B ocHOBaHMM
4acTO BCTpeYaeTcsl clabo- WM CpeJHEOKaTaHHAs Tajlbka IMOPOJI MaJe030UCKOTo
dbyHIamMeHTa.

MonHOCTh KUSJIMHCKON CBUTHI B ckBaxknHe 10kp cocraBisieT 61,0 M 1 pe3ko
BO3pacTacT B ceBepo-3amaaHoM Hampasienuu [20].

6) Ioxypckas ceuma Ky.; o (aNTCKHUi, aTbOCKUI 1 CEHOMAaHCKHUI BEKa)
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Ocangkyd TOKYpPCKOW CBHUTBI HWMEIOT OOJHK TOpPOJ, OTJIOXKHUBIIMXCA B
KOHTHHEHTAJIbHBIX yCcIoBUAX. OHM OTCYTCTBYIOT TOJIBKO Ha FOT€ pailoHa Ha y4acTKe
HanboJyiee BBICOKOTO IIOJOXKEHHUS MaJe030MCKOro (yHIaMeHTa, TJie Ha TpaHHUIIe
paHHe- ¥ MO3THEMEIIOBBIX AI0X CYIIECTBOBAIA YCIOBHSI Pa3MbIBa.

AOCOMIOTHBIE OTMETKH KPOBJIM JIOCTUTAIOT Ha ceBepe - 111,0 m, Ha 3amane -
130,0 M, 1 Ha roro-3amaze - 130,7 m.

B coctaBe cBuUTHI Takke mpeodaaaaroT ruHbL. [IeCKu BCTpeuaroTcs TOJIBKO B
€€ OCHOBAHWH Ha KpailHEeM CeBepO-BOCTOKE. [ IMHBI cephie 10 CBETIIO-CEPhIX, OCIbIEe,
TEMHO-CEpBHIE, 3eJIEHOBATO-CEPHIE, KEJITOBATO-CEPHIC IJIOTHBIC, 4acTo
apTUJUTATOIIO00HBIE, MECTaMU OOOTAaIlEHbl PACTHUTEIBHBIM JETPUTOM, KOTOPBIN
HMHOT/Ia 00pa3yeT mpociion OypeIx yrieu. Ilecku cepble, CBETIIO-cepble B OCHOBHOM
CPEIHE3EPHHUCTHIC KBapII-TTOJICBOIIAaTOBEIC. Ha ydacTke pa3Beaku MOKypcKas CBUTA
CJIO’KE€HA TJIMHAMHM, Ha 3a00¢ BCTpeUYeH OyphId yroJb.

MOITHOCTh TOKYPCKOM CBHUTBHI Ha CEBEPO-BOCTOKE H3MeHseTcs or O M /10
58,0 M, Ha OCTaJILHOW TEPPUTOPHH palloOHa OHA, BUAMMO, 3HAYUTEIHLHO OoJsbine. B
npeaeaax MECTOPOXKACHHS BCKPhITask MOIIHOCTL CBUTHI 21,5 M [20].

8) Cumonosckas ceuma Kj gnn (CCHOMaHCKHIA U TYPOHCKHI BEKa)

OT0XXeHUST CUMOHOBCKOM CBUTBHI BBIKJIMHUBAIOTCS Ha KpaHEM CEBEpO-
BocToke (CunbBecTpoB, 1971 r.), a B 3amajjHOM M CEBEpO-3aMaHOM HaIpaBICHUSIX
MOIITHOCTB 3TUX OTJIOKEHUU PE3KO B3PaCTaeT.

KpoBisi cHMOHOBCKOM CBHUTBHI UMeEET aOCONIOTHBIE OTMETKH OT 18,0 M 10
128,0 M, mpuyem, MakCUMaJdbHbIC OTMETKH HAOJIOJAIOTCS B Mpeaeiiax
K0>X€BHMKOBCKOTO MECTOPOXKAECHUS MTOJ3EMHBIX BOJ U Ha tore paiiona. OIHakKo, yxe
B Ipenesiax MecTopoxkacHus B 2,0-X KM ceBepHee aOCOJIOTHAsT OTMETKa KPOBJIH
omyckaetcs 10 109,0 m.

CHMOHOBCKAs CBHTA CJIO)KCHA TJIMHAMM U TIECKaMH, MPUYEM, B HUKHEH JacTH
peo0IIaIafoT MECKH, a B BEPXHEH — IIIMHBI. B HEKOTOPHIX CKBa)XKMHAX ITOYTH BECh
paspe3 CBUTHI IPeICTaBIIeH meckaMu. [Iecku cBeTio-cephle, cepble TOHKO3CPHHUCTEHIE,
MEJIKO3E€PHUCTBIE KBapIl-MIOJICBOIIIIATOBBIC, IIPUYEM, IOJIeBBIC INIAThl YacTo

Pa3JI0KEHBI 10 COCTOSAHUS I'NIMHBI U IICCKHU COACPIKAT 00JIBIIOE KOJIMYESCTBO (I/IHOI‘JIa
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10 50 %) kaonuHa, 4TO PE3KO YXYAIIAET MX BOJAOOTAAYY M CBSI3aHHYIO C 3THUM
MEePCIIEKTUBHOCTh MPAKTUYECKOTO MCIOJIb30BaHUS. [ JTMHBI cepble, TEMHO-CEPhIE J10
YEPHBIX, 3eJIEHOBATO-CEphIE, KUPIUYHO-KPACHBIE, KEJNThIE, UHOTa
apriyMTonoAoOHble. YacTo B HUX BCTPEYAIOTCS JIOBOJIBHO KPEMKUE MPOCIOU
JIEBPUTOB U apTWJUTUTOB. MOITHOCTh OCAJKOB CUMOHOBCKOW CBUTHI U3MEHSIETCS OT
0,0 M 10 67,0 M, Ha yuacTke pa3Beaku oT 51,0 M 10 65,0 M.

2) Coimckas ceuma Kj sms (Konvsakckuu u oamckuii 6exa)

Ocagxyd CHIMCKOM CBHUTBI YCTAaHOBJICHBI TOJIBKO Ha CEBepo-3amajie paiioHa
(CumpBectpoB, 1962 1.). KpoBns ux 3ameraer Ha riayOmne 264,0 M w wuMeeT
abcomoTHyto oTMeTKy 152,0 M. CnokeHa ChIMCKasi CBUTA, B OCHOBHOM, MECKaMH,
[JIMHBI 3/1ECh BCTPEYAOTCA JUIIb B BUAE MpocioeB. llecku cepele, cBETIO-CEpbIC
MEJIKO3EPHUCTBIE KBApII-MOJIEBOIINATOBbIE KAOJIMHU3UpOoBaHHbIE. KaonuH, kak U B
MecKaxX CUMOHOBCKOW CBUTHI, SBJISETCS MPOAYKTOM BBIBETPUBAHUS MOJIEBBIX IIMATOB.
['HBI TEMHO-CEPBIE 10 YEPHBIX, MECTAMU 3€JICHOBATO-YEPHBIEC IIOTHBIE. BCKphITas
MOIIHOCTH CHIMCKOM cBHTHI 36,0 M [20].

B. Kaiinosotickas epynna KZ

Kaitno3olickasi spa HayumHAeTCsl C TOAHITUS TEPPUTOPHUH, OOpaMIISIONICH
3ananHo-CuOUpCKyI0 TUIMTY, B pe3yJbTaTe€ 4Yero Ha TPaHUIE ME3030UCKOro Hu
KafHO30MCKOTO BPEMEHU KapTUpyeTcsl cTpaturpaduueckuii mepepbiB. U xots Ha
IJIONIAAM pailoHa MPUCYTCTBYIOT OCAJKM BCEX TPEX CHCTEM (MMaJIeOr€HOBOM,
HCOT'CHOBOW M YETBEPTUYHOM ), HO TPEACTABJICHBI OHHU HE B MOJTHOM 00beme [20].

1. Ilaneocenosas cucmema P

B Hauane majsieoreHOBOro mepuoja Ha TEPPUTOPUM palioHa Mpeodraaganu
MPOIECCHl Pa3pyUIECHUs, TO3TOMY OTJIOKEHHUS MAJCOIEHOBOM SMOXU OTCYTCTBYIOT.
OcankoHaKOIJIEHHE HAYMHAETCS C PAHHEDOIICHOBOTO BpPEMEHH, KOrja JaHHas
TEPPUTOPHS TOJBEPIVIACH TPAHCTPECCHUU, MNPOJOJLKABIICHCA J0 KOHIA CPEIHEro
sorieHa. B 3To Bpemst chopMUpoOBaTHCh MOPCKHE OTIIOKEHUS JTFOJTMHBOPCKOM CBUTHI.
K mo3zaHemy »s011€eHy MOpe MOJTHOCTBIO MOKHUAAET TEPPUTOPUIO paioHa U A0 KOHIIA
MajJeoreHOBOro0  Mepuoja  34€Ch  CYIIECTBYIOT  KOHTHHEHTAJIbHBIE  YCJIOBUS
OCAQJIKOHAKOIUICHHS, KOTJla  OTJIarajJuch 0Opa30BaHUsI  IOPKOBCKOW  TOJIIIIH,
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HOBOMHUXAMJIOBCKOW M JIAT€pPHOTOMCKOHN CBUT. CTpaTurpaduueckoe pacuiCHCHHE
00pa30BaHUi, OTJIOKUBIIHUXCS B OJIMTOIEHIBYIO AMIOXY, BECbMa 3aTPYHUTEIIBHO, TaK
KaK OHU MPEACTABISAIOT COO0M JOBOJBHO OJTHOOOPA3HYIO MECYAHO-TIUHUCTYIO TOJIILY
[20].

a) Jlronunsopckas ceuma Py (pannuii - cpeonuii soyen)

Mopckue otnoxenus naneorecHa Konguuckas JIL.W. naTtupyeT Kak S0LEH-
PaHHUM OJIMTOLIEH, YTO COOTBETCTBYET BPEMEHU TPAHCTPECCUU YETaHCKOTO MOpH,
OCaJIKu KOTOPOTO KapTHUPYIOTCSI CEBEPHEE OINHCBhIBAEMOro paioHa. OJHaKo,
MIPUHUMAS] BO BHUMAHUE HEAOCTATOYHOE KOJMYECTBO MAJMHOJOTUYECKUX AHAIIU30B,
BO3paCT 3TUX OTJOXEHHM B JAHHOM OTYETE NPUHAT B COOTBETCTBHM C paHEe
MIPOBEICHHBIMU T€0JIOr0 - ChEMOYHBIMU PabOTaMHU KaK PaHHUU - CPEAHHUM HOIICH
(CunbBectpos, 1962, Cunseectpos, 1971, Kapincon, 1975 r.)

Mopckue oOocaaKu JIFOJMHBOPCKOM CBUTBI PACIpOCTPAHEHbl Ha BCEU
TEPPUTOPUM paiioHA 3a WCKIIOUYEHHEM IOKHOW YacTH M BCTPEUYEHBI HA TMIIyOMHaX
127,0-260,0 M. AOGcomoTHBIE OTMETKH KpoBiu MeHstorces oT 30,3 M mo 148,0 m.
I'uricomeTpuyecku MOBEPXHOCTh JIFOJMHBOPCKOW CBHUTHI ITOBTOPSIET IIOJIOKEHUE
KPOBJIM MEJIOBBIX OTJIOKEHUW. Ha MecTopoXAaeHnn OCaaku JIOJMHBOPCKOW CBUTHI
HMMEIOT a0COIOTHBIE OTMETKH KpoBiH ot 30,3 M 1o 114,6 m.

JIronMHBOpCKasi CBUTA MOYTH MOJHOCTBIO CI0XKEHA IIIMHAMMU, JIMIIb UHOTAA B
€€ TOJOIIBE BCTPEYAIOTCS TMECYAHUKH HEOOJBIION MOIIHOCTU. ['JIMHBI 3eseHbIe,
TpaBSHO-3€JIEHbIC, TPA3HO-3EJICHBIC OUEHb TBEP/IbIC apTUILIUTONOI00HBIE C TOHKUMU
HUTEBUJHBIMU JIMH3aMH CBETJIO-CEpOro aneBpurta. Ilpu BBICBIXaHWM TJIMHA
CTAHOBUTCSI TOJyOOBaTOM M PAaCTPECKUBACTCS IO MPHUCHIIKAM aJICBPUTAa HA TOHKHE
IUIACTUHKU. MOIHOCTD JIFOJIMHBOPCKOW CBUTHI B IPENENIaX paliOHa U3MEHSIETCA OT
40M o 22,0M M yMEHbIIAETCS B CEBEPO-3alaJHOM HaIpaBiIeHUU. [ JMHBI
JIFOJIMHBOPCKOM  CBTHI  SIBJIAKOTCS. PETMOHAJIBHBIM  BOAOYIOPOM, Pa3AECsIOLIIUM
BOJIOHOCHBIE ~ KOMIUIEKCHl YE€TBEPTUYHO-BEPXHEIOLICHOBBIX M  BEPXHEMEJIOBBIX
orioxenui [20].

6) FOpkosckas monwa Py_zjur (n0O30HUT 20YyeH - paHHUL 01U20YeH)
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B cocTtaBe OpKOBCKOW TOJIIM OMUCAaHBl COOCTBEHHO IOPKOBCKasi CBUTA U
aTJIBIMCKasl CBUTA, TaK KaK JIJIS WX Pa3eICHHs] HET JOCTATOYHO HAJC)KHBIX JTaHHBIX.
FOpkoBckas Toimia pacrnpocTpaHeHa Ha BCeil IUIOMAAM pailoHa U BCKpbITa Ha
riryoune 88,0-196,0 M. AGcontoTHasE OTMETKa KPOBIU u3MeHsieTcs oT +7,0 u Ha rore
no muHyc 56,0 M Ha ceBepo-3amaae. B manmpHelieM coxpaHsieTcs JUIIL OOIIee
MEJUICHHOE TOTPYKEHUE OTJIOKEHUI B CeBEpO-3alaJHOM HampaBlieHUU. MOITHOCTD
IOPKOBCKOM TOJIIM BO3pacTaeT ot 32,5 m 110 74,0 m.

BrionHe BeposiTHO, YTO HAOIIOAaeMOE HACJIEI0BAHUE CTPOCHUS TOBEPXHOCTHU
Majeo30MCcKoro (yHIaMEHTAa Ha TPOTSHKCHHH BCEH ME3030MCKOM W Hadasia
KalfHO30MCKOM 3p CBsI3aHO C ommyckaHueM 3anagHo-CHOUpCKOM MIUTHl OTHOCUTEIBLHO
Tomb-KosbiBaHCKOM CKJIaA4aToON 30HBI, TPOUCXOAUBIIMM Ha TPAHMIIE JOLIEHOBOW U
OJIUTOLICHOBOM 3I0X. JTUM K€ MOXKET OBbITh OOYCJIOBIIEHO U PE3KOE BO3PACTAHHE
MOIIHOCTH OTJIOKEHUW BEPXHETO 30II€HA - HWKHETO OJIMIOIEHA IO CpPaBHEHUE C
ocankamMu Jpyrux cBuT. OKOHYATENbHOE pelIeHHE JaHHOTO BOIpoca Tpedyer
JOTIOJTHATEIBHBIX MaTepuasioB [20].

FOpkoBckas Toxdma cilokeHa, B OCHOBHOM, I€CKaMH, B KOTOPBIX
COCPEIOTOYEHBI TJIABHBIE 3alachl MPECHBIX MOJ3EMHBIX BOJ| paiioHa. [TUHBI U
aJI€BPUTHI BCTPEUAIOTCS B BUAE MPOCIOEB U JIMH3 MO BCEMY Pa3pe3y MOIIHOCTBIO J0
100 m. Ilecku cepble MHOT/IA CBETJIO-CEPhIC MPEUMYIIECTBEHHO CPEIHE3CPHHCTHIC,
4acTO MEJIKO3EPHUCTHIC, PEIKO KPYyMHO3epHUCThIC. MHOTHAa BCTpeuaroTcs pelKue
3epHa TpaBus. OCHOBHBIM MHHEPAJIOM IECKOB SBJISETCS KBapIl; TEMHO-I[BETHBIC
MUHEpPAJIbl BCTPEUAETCS] B HE3HAYUTENbHOM KosmuecTBe. ClielyeT OTMETHUTh, 4TO
cojiep>kaHue TpyObIX M KPYIHBIX (Ppakiuii B COCTaBE MECKOB IOPKOBCKOM TOJIIU
3aMETHO HIDKE, YeM Ha JPYrux MmecTopoxaeHusx (MorounmHckoe, Moa4aHOBCKOE,
[TapabGenbckoe U Jip.), pacroIOKEHHbBIX HA 3HAUUTEIbHOM YJAJICHUH OT 0OpaMiieHUs
3anagno-Cubupckoit Hu3MeHHocTH. OOpariaeT Ha ceOsi BHUMaHHE TakKe OOJbIlee
COJIEp’)KaHME TJIMHUCTBIX TIPOCIOEB B COCTaBe JTUX OTIOXkeHuil. Bce 3To,
0€3yCIIOBHO, CHHUXAET KOJUIGKTOPCKME CBOMCTBAa TMOPOJ U OMNpEeAeNseT HX
ANEKTPUYECKUE CBOMCTBA. [ TMHBI cepbie, MHOT/Ia 3€JICHOBATO-CEPhIe, B OCHOBAHUU

TOJIIKYM MMOKOJIAJHO-KOPUYHCBBIC, 4YaCTO INIOTHBIC, MCECTaMH C 00JI0MKaMH
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MOJTyOOYTJIMBIIICHCS] IPEBECUHBI M TMPOCIOSAMH JIMTHUTOB. AJIEBPUTHI B FOPKOBCKOU
TOJIIIIE BCTPEUAOTCs emé peke, yeM TMHbl. OOBIYHO OHU CEphIe WU 3EJICHOBATO-
cepble, 4acTO CIIOUCTHIC.

[Toponbl FOPKOBCKOI TOJIIM OJHOTUIIHBI KaK HA MECTOPOXIECHUM, TaK U B
paiione. MOIITHOCTB MX B Ipe/eiax paiioHa usmeHsercs ot 24,0 m 10 92, m [20].

8) Hosomuxaiinosckas ceuma Pz (panuuti-cpeonuii onuzoyen)

K cpenHeonuroneHoBoMy BpPEMEHHM CKOPOCTh BOJHBIX ITOTOKOB 3aMETHO
CHU3WJIACh M BEPXHsISI 4YacTh HOBOMHUXAMIIOBCKOW CBUTBHI CJIOXKEHA B OCHOBHOM
TJIMHAMU, XOTsI B HUYKHEH 4acTh paszpesa enie npeodiiajaroT NecKu.

KpoBniss HOBOMUXaWIOBCKOW CBHUTHI BCKphITa Ha Tiyomna 35,0-111,0 M, B
npenenax MecropoxaeHus - 48,0 - 67,8 M. AOCONIOTHBIE OTMETKH KPOBJIH
m3MeHsoTea ot 20,3 m go 72,0 M, Ha y4acTKe pa3BEAKH - HE NpeBbIAOT 43,7 M.
Haunbonee BbICOKOE TOJIOKEHHE KPOBJISI HOBOMHUXANIOBCKOM CBUTHI 3aHUMAaeT Ha
CEBEPO-BOCTOKE paiioHa.

['MuHBI HOBOMHMXANIOBCKOM CBHUTHI 3€JI€HOBATO-CEPHIE MHOTIA CEPbIC, YACTO
TEMHO-Oyphl€ 32 CYET OpraHMYEeCKUX BEIIECTB, C OOJBIIUM KOJUYECTBOM
MOTYOOYTJMBIIMXCS JPEBECHBIX OCTAaTKOB W pacTUTeNbHOro nerpurta. MHorna
JPEBECHBIE OOJIOMKM M PACTUTENIBbHBIA JETPUT OOpa3ylT MPOCIOU JIUTHUTOB
MOIITHOCTBIO J10 1BYX MeTpoB [20].

[leckn Mano OTAWMYAIOTCS OT COOTBETCTBYIOIIMX MOPOJ FOPKOBCKOM TOJIIIH.
[IpenMyIlIeCTBEHHO OHU MEJIKO3€PHUCTBIE, MHOTAA CPEAHE3EPHHUCTHIE, 4 MECTaMHU
TOHKO3EpHUCTHIC. [[BET MECKOB Ccephli, COCTAaB KBAPLEBBIM C HE3HAYUTEIbHBIM
COJIEp’)KaHNEM TEMHOILIBETHBIX MUHEPAJIOB, B TOHKMX Pa3HOCTSX BCTpEUaeTCs CIIIoAa
U TIUHUCTHIA MaTepuasi. AJIEBPUTHl OOBIYHO CEpbIe, YacTO TJWHHUCTHIE HEPEIKO
TOHKO- Wn HEPAaBHOMEPHOCIIOUCTHIE. Crnoucrocth MOAYEPKUBACTCS
MOJIyOOYTJIUBIIUMCST ~ PACTUTEIBHBIM ~ JETPUTOM WM  CIIOJ0H.  MOIIHOCTD
HOBOMUXaMJIOBCKOM CBUTHI M3MEHSETCS Ha IJIONIAaM paiioHa ot 28,4 M j10 96,0 m.

2) Jlacepno-momckas ceuma Pz (no30uuii onucoyen)

3akaHUYMBAETCAd pa3pe3 MNaJEOr€HOBOM CHCTEMBI OTJIOKEHHUSIMU JIar€pHO-

TOMCKOM cBUTBL. KpoBisi €€, B 3aBUCMMOCTH OT IOJIOKEHHUS CKBOXKHUH B pelibede,
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BCKpbITa Ha Tiyomne oT 14,0 M (moitma paku O6m) mo 78,0 M (Ha Bomopaszaenax).
AOCONIOTHBIE OTMETKH KPOBIM HM3MEHSIOTCA OT 56,5 M mo 105,0 M, To ecTh mumer
MIOCTETICHHOE CHIDKEHHE IOBEPXHOCTH € BOCTOKa Ha 3amnaji. HaumbOonee Hu3KOe
MOJIO’KEHUE KPOBIIN JIATEPHO-TOMCKOM CBUTHI HabO o 1aeTes B fosimHa peku Oou [20].

JlarepHO-TOMCKasi CBUTa CIJIOKEHA IMPEUMYIIECTBEHHO TIJIMHAMH, OJHAKO B
BEpXHEH YacTH pa3pe3a 3HAUYUTENbHYIO pOJb HAYMHAKOT WrpaTh MHeckh. Hacto B
COCTaBE JIAT€PHO-TOMCKOM CBHUTBI BCTPEYAOTCSA aNEBPUTHI. JIMTHUTBI 00pa3yroT
HeOoJNbpIIMe JUH3bI U Tpocion. [lo BHemHeMy OOJMKY TJIMHBI JarepHO-TOMCKOM
CBUTBHI IMOYTH HE OTIMYAKOTCS OT MOJOOHBIX IMOPOJ HOBOMHXAWUJIOBCKOH CBUTHI.
Moxetr ObITb, 37€Ch HECKOJbKO 4Yallle BCTPEYAIOTCA TIJIMHBI OYypbhIX TOHOB,
OKpAILIEHHBIX OpPraHMYEeCKUMU BelecTBamMu. 1Ieckn cepble, MENKO3EpHUCTBIEC, HHOTAA
CpPEIHE3EpPHHUCTHIE, B OCHOBHOM KBapleBble C HEOONBIIUM COAECpPKAHUEM
TEMHOLBETHBIX MHUHEPAJIOB. AJIEBPUTBHI CEPBIC, CIOUCTHIE, YaCTO CIIIOJUCTEHIE,
oOoramieHpl MOJYOOYIJIMBLIIUMCSl PACTUTENIBHBIM JIE€TPUTOM, YACTO TIJIMHUCTHIE.
MoOnIHOCTE TarepHO-TOMCKOW CBUTHI B pailoHe u3Mmensercs ot 14,0 m o 43,0 m.

2. Heoeenosas cucmema N

B HeoreHe Ha TeppuTOpuM pailoHa mpeoOJajald MPOLECChl Pa3MbIBa,
KOTOpBIE MPOJODKAUCh M B Oojiee mo3aHee BpeMsa. B pesynbTare OTIIOXKEHUSA
HEOT€HOBOM CUCTEMBI MOJIB3YIOTCS KpailHE OIPAaHUYEHHBIM PACIIPOCTPAHEHHUEM.

a) Huoiwcnuii neocen Ny (pannuii muoyen)

OTy0XKeHUsT PaHHEMHUOIIEHOBOTO BPEMEHHU BCKPBITHI Ha TiyomHe 25,0 M ¢
a0OCOJIIOTHOM  OoTMETKOM  kpoBiau 65,5 M.  HuKHEHEOTreHOBBIE  OTJIOKECHUS
MPEACTABIECHBI OYpOBATO-CEPHIMH AJIEBPUTUCTHIMU TTTMHAMU MOIIHOCTHIO 9,0 M.

3. Heozcen-uemsepmuunvie omnooicenust Np-Qy . (koukoeckas ceuma)

B no3gHeHeoreHoBo€ M paHHEUETBEPTUYHOE BpeMs C(HOPMHUPOBAIUCH
OTJIOKEHUS, KOTOpbhle OOBEIUHEHbI B KOUKOBCKYIO CBUTy. OHa mpeicTaBiieHa
rPaBUMHO-TAJICYHUKOBBIM TOPU30HTOM B OCHOBAHWM W TJIMHAMHU B BEPXHEH 4YacTH.
CuTa pacnpocTpaHeHa Ha Bojopaslese npaBodepexbs peku O6u. E€ MomHocTh
30,0-68,0 m [20].

4. Yemeepmuunas cucmema Q
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YerBepTuuHas cucTeMa TMpeACTaBiIeHa BCEMHU oOTaeNaMud. HawMeHbIUM
pacmpoCcTpaHEHUEM TOJIB3YIOTCS HUXHEUETBEPTUUHBIC OTJIOXKEHHS, OCOOCHHO TIO
neBoOepexkbe pekun OOu. Buaumo, M B HIKHEUETBEPTUUYHOE BpeMs 37ECh
npeo0Jianay mporeccsl paspyrienus [20].

a) Jlemvsanosckas ceuma Q1 gm (panHuil nieticmoyen)

KpoBnss neMbsSHOBCKOW CBHTBHI BCKpbiTa Ha TiiyomHe 20,0 M u wumeer
abcomotHyto oTMeTKy 70,5-76,0 M. ['TMHBI TEMBSHOBCKOW CBHUTHI CEpbIC, TEMHO-
cepble, KOPUUHEBATO-CEPhIC IJIOTHBIC WM HESICHOCIOMCTBIE 32 CUET aJeBPUTOBOIO
Marepualia, B BEpXHEH 4YacTU BCTPEHAIOTCS MSITHA OXeJe3HEHUs. MOIIHOCTh TIUH
JNIEMbSIHOBCKOM CBUTHI u3mMensercs ot 5,0 m 10 10,0 M.

0) Tobonvckas ceuma Q) v (cpeonutl naeticmoyen)

OTtnoxeHuss ToOONBCKON CBUTHI KapTUPYIOTCS MO JeBOOepexbto pexku O0wu.
Nx BocTOYHAs rpaHWIa COBMAAAET C 3aIMAJHON TPAHUIIEH BTOPOM HAIIIOMMEHHOU
Teppacbl. B nonune peku OOU 3TU OTIOXKEHUS OTCYTCTBYIOT. KpoBisi TOGOJIBCKOM
cBuTHl 3ajeraer Ha riayomae 10,0-12,0 M B MOHMKEHHSIX COBPEMEHHOTO penbeda
(ytora, monuHBI MeNKuX pedek) u 10 40,0 M - Ha Bogopazzaene. AOCOIIOTHBIE OTMETKH
KpoBiin u3MeHstoTcss ot 72,0 M go 36,0 M. OTJIOKEHHS TpPEACTaBICHbl CEPhIMU
Pa3HO3EPHUCTBIMU  KBapI[-TIOJICBOIIMATOBBIMU ~ TPABEJIUCTHIMM ~ TECKaMH U
rajeyHukamMu. ['paBuidi W Tanbka CpeOHEW OKAaTaHHOCTH, MPEUMYIIECTBEHHO
KPEMHHUCTO-KBApPILEBOTO cOcTaBa. MOIHOCTh 3THX OTJIOKEHUN M3MeHseTcs oT 5,0 M
1o 15,0 m [20].

8) Camaposckas ceuma Q) sm (Cpeonuil nieticmoyet)

Ha neBoOepexkbe pexku OOu Ha rpy000OJIOMOYHOM Marepuaje TOOOJbCKOM
CBUTBHI 3aJIEral0T TJUHBI CaMAapOBCKON CBUTHI, KOTOpPbIC YCTAHOBJICHBI 3aIlaJiHEEe
nosmHbl peku OO0u. IlepekpbiBaeTcsi caMapoBCKas CBUTAa TOJBKO IOKPOBHBIMU
CYTJIMHKaMU, KOTOPBIMU 3aKaHUYMBAETCS pa3pe3 JICBOOEPEIKHOT0 BOIOpa3ea.

['MuHBI camMapoOBCKOW CBUTHI TEMHO-CEphIC C TOJyOOBAaTHIM WM CEPhIE C
KEJTOBATHIM JIMOO OypOBaThIM OTTEHKOM, IIJIOTHBIE TBEPBIE.

MoIHOCT, CaMapoOBCKOW CBHUTBHI B 3aBUCMMOCTH OT TJIyOMHBI Bpe3a
COBPEMEHHBIX BOJI0TOKOB n3MenseTcst oT 10,0 m 10 40,0 m [20].
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2) Taiieunckas ceuma Q) g (cpeonuil nieticmoyer)

['eonornyeckuii pa3pe3 BOIOPA3ACIBbHBIX MPOCTPAHCTB MPABOOEPEKbS PEKU
OOu 3akaHYMBaeTCd TakKXKE OCaJKaMH CpEIHE IUICHCTOIIEHOBOTO BPEMCHH.
OTCYTCTBYIOT OHU B TIOHIDKEHUSX penibeda, T/Ie Ha THEBHYIO MMOBEPXHOCTh BBIXOIST
OTJIO)KCHHSI KOYKOBCKOH CBUTBI, U Ha y4acTKaxX Pa3BUTHS JPEBHHUX JIOKOWH CTOKA.
Pa3pe3 Talruuckoil CBHUTBI CIIO)KCH, B OCHOBHOM, 3€JICHOBATO-CEPHIMHU, TEMHO-
CEpPhIMA B BEPXHEU YECTU KEITOBATO-OYPHIMH, CEPOBATO-KEITHIMH CYTJIHHKAMH C
IPOCTOSIMU  CyIleCed M TMOrpeOCHHBIX IMOYB. MOIIHOCTh TaWTHHCKOH CBHUTHI B
npenenax paiione e nmpessimaet 20,0 m [20].

0) [pesnue oonunvt cmoka Q. (cpednuii-no301uil nieiucmoyen)

B nmponomkeHne CpelHEero W MO3AHErO IUICHCTOLIEHAa B IpeAesax
MpaBoOEpeKHOTO  BoAopazzaeia CHOPpMUPOBAIUCH JIOXKOWHBI CTOKA, KOTOPHIC
IIPOpPE3aIy OCATKU TAUTMHCKOM M BEPXHIOK TNIMHUCTYK) YaCTh KOYKOBCKOW CBHT.
BrlnonHeHs! JT0KOMHBI CTOKA JKEJITOBATO-CEPhIMU C ToJlyOOBAaTHIM WM OYpOBATHIM
OTTEHKOM CYIJIMHKaMH, B OCHOBAaHMM KOTOPBIX HWHOTJA 3aJIerat0T MaJOMOIIHBIC
MIPOCIION CYTIECe U MEIKO3EPHUCTHIX MECKOB. MOIIHOCTh OTJIOKEHUH JIOKOUH CTOKA
paBHa B cpearem 20,0-25,0 m [20].

e) Iloxposnvie cyenunxu Q). (cpeOHUli-no30HUll naetiucmoyen )

B nmpenenax BojopasnenoB, 0OCOOEHHO 10 JieBoOepexbio peku O0w,
pacnpoCTpaHEHbl JIECCOBUJIHBIE MAaKpPONOPUCTHIE CYIJIMHKU KEATO-Oyporo Wiu
cepoBaroro mBerta. YacTe uX, BUAMMO, HMMEET 30JIOBOE IPOUCXOXKJEHHE, a B
OCHOBHOM UX MOXHO CUHTAaTh CBOEOOpa3HOW KOpOW BBIBETPUBAHUS paHEe
chopMupoBaBIIMXCSI TOPO. MOIIIHOCTh MOKPOBHBIX CYTJIMHKOB HE TMpeBbimiaet §,0-
10,0 m [20].

orc) Bmopas naonotimennas meppaca ,Qy (no30uutl naeticmoyer)

OTtnoxeHus BTOpPOH HAaJIIOWMEHHOU Teppackl HanOOJIbIIUM
pacpocTpaHEHUEM TMOJB3YIOTCS Ha JIEBOOEPEKHOW YacTH JOJWHBI pekun O0u u
MPOTATUBAIOTCS B BUJIC IIUPOKOU MOJIOCKHI OT C. KOXEBHUKOBO /10 CEBEPHOM IPaHUIIbI
pationa. Ha mpaBoGepexne BTOpas Teppaca Obljia pa3pylieHa B 0oJiee mo3aHee Bpemst
Y COXPAaHUJIACh TOJBKO B BUJE OCTAaHLEB B FOr0O-BOCTOYHOW 4acTH paroHa. PycimoBoii
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AJUTFOBUM Teppachl NPEACTABIEH PAa3HO3EPHUCTBIMU MECKAMU C TPABUEM M TAJIBKOM.
Ileckn, B OCHOBHOM, TE€MHO-CEpPBIE KBApLEBBIE C COACPKAHUEM TEMHOLBETHBIX
muHepanoB 10 30%. ['paBuil u rampka OOBIYHO CpeqHEH OKATOHHOCTH KBaplleBO-
KPEMHHCTOIO C€OCTaBa. B cocTaBe CTapHUYHOIO ajulloOBUsA MpeoOJafaroT CpeIHHe
OypoBaTo-cepble WJIOBAaThle CYIVIMHKU. Pexke B HEM BCTpeYaroTCs TEMHO-CephIe
IJIOTHBIE TJIMHBI C MATHAMU OXEJIE3HEHUsI. MONTHOCTh BTOPOU Teppachl U3MEHSETCS
ot 20,0 m 1o 32,5 m [20].

3) Ilepsas naonoiimennas meppaca 1Q (no3onutl nieticmoyen)

[lepBas HaaImOMMEHHAs Teppaca B BUJIE NPEPBIBUCTON MOJIOCHI TSHETCS BIOJIb
npaBoro 6epere peku O6u. OTcyTCcTBYET OHA B paiioHe cena KupeeBckoe, riae peka
OO0b moaxoauT K KopeHHoMy Oepery. CTpoeHHe NEepBOM HaIANOWMEHHOM Teppachl
MoI00HO ee 0oJiee IPEBHEMY AHAJIOTY, XOTS 3/1€Ch HECKOJIBbKO 4Yalle BCTPEYaeTCs
reJIeYMKOBBIA MaTepual, a MOLHOCTh e¢ He npeBbimaet 15,0-17,2 m.

u) Cospemennvle omnoxcernus Qyy (conoyen)

K coBpeMEHHBIM OTJIOKEHUSAM OTHOCATCA MOWMEHHBIE U O3€PHO-00JIOTHBIE
ornoxkenusi. [loiima peku OOu pa3BuTa MO €€ JEBOOEPEKBIO CEBEpHEE
c. KoxeBuukoBo. Kpome TOro, B BHIE Y3KHX MOJOC COBPEMEHHBIE OTJIOKEHUS
MPOTSATUBAIOTCS BIIOJIb MPUTOKOB peku OO6u. B mpenenax moiiMeHHOW W mepBOU
HaAMoMMeHHOW Teppac peku OOM BCTPEYaAIOTCS COBPEMEHHbBIE 03€pHO-0O0JIOTHBIE
OTJIOKEHUS.

PycnoBoii ammoBuil moiMeHHOM Teppackl poku OOM TakkKe CJIOXKEH
Pa3HO3EPHUCTBIMHU ITECKAMHU C TPABUEM U T'AJIbKOM. B CTapuyHOM AJUTIOBUH TJIABHYIO
pOJIb UTPAOT WiIOBaThle CYMIMHKU. [loMMEHHbBIE OTJIOKEHHS TPUTOKOB peku Oou
Mpe/ICTaBICHbl TJIMHUCTBIMU TecKaMH. B cocTtaBe 03epHO-00JOTHBIX OTIOXKEHHIM
YCTaHOBJIEHBI TOPPSHUKU MOIIHOCTHIO 710 3,0 M. MomHocTh noiiMbl peku O6u 14,0-
20,0 m, menkux peuek 8,0-10,0 m [20].

1.8 I'maporeonoruyeckue ycjaoBusi

Tomckas 001acTh pacnosiokeHa B OCHOBHOM B FOTO-BOCTOYHOM M YaCTUYHO B
LEHTPaJbHOW YacTH KpymHeliero B mupe 3anagHo-CHOUpPCKOro apTe3HaHCKOro

Oacceiina (AB). Ilo cocraBy BoOABl pasznuubbie: g0 Trayounsl 500 M oOHH
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rUIpoKapOOHAaTHO-KANIbLIMEBbIE, a TIyOke ruapokapOoHatHo-HatpueBbie [13]. Ilo
YCJIOBUSIM 3aJIeTaHusl, LUPKYJSIUU, MOUTAHUS W Pa3rpy3Kd BBIACISAIOTCS JIBa
TUAPOTEOJIOTHYECKUX JTa)¥ka €O CBOOOJHBIM U 3aTPYJHEHHBIM BOJOOOMEHOM,
pa3lieJIeHHbIE  MOIIHBIM  BOJOYIIOPOM  BE€PXHEMEIOBOIO-CPEIHENAIETEHOBOIO
Bo3pacta MomHOCTEI0O OT 0 g0 50 M [4]. OOmme 3aKOHOMEPHOCTH 3amajHo-
Cubupckoro Ab xapakrtepubl u nns ToMckoil ob6iiactu, Hampumep, 0COOCHHOCTU
pPETHOHANIBHOM TuAporeoxumMuu, ruaporepmuu Bod. CormacHo [13] cymiecTByrOT
CJIEIYIOLIUE TUAPOTC€OXUMHUYECKUE 30HbI:

1. 3ona pacconoB (> 35 1/1) mpuypoUeHa K mopojaM IOpbl U MaJIE030UCKOTO
¢ynnamenTa. [lnomans pacrnpocTpaHeHHs 30HBI PAccoJIOB B IUIAHE HANlOMHHAET
TPEYTOJbHUK, YTJIaMH KOTOPOTO B OCHOBaHUU CIIy>KaT IyHKTHI: Ha 3amazae - r.Tapa,
Ha BOCTOKE - HH30Bbi p.UylbIM, a BepIIMHA TPEYTOJbHUKA pACIOJOXKEHA B
BepxoBbsix p.Ilyp. B mpeaemax 30HBI paccoyioB pacnojiokeHsl Konroropcko-
[TypoBckuit, Yysukckuii, YcTb-TbiMckuii rpabeH-pudThl. Takum o0pa3om, 30Ha
paccojoB pa3BUTA B 3amMaJHOW, IEHTPAJbHOW M CEBEPHOM 4YaCTAX TEPPUTOPUU
obnactu. [logunHsieTcss BEpTUKAIBbHON 30HAJIBHOCTH U TUIAPOTEPMHUUYECKUN PEKUM
BOJI (CBEpXY BHU3):

° 30Ha XO0JOAHBIX BOA ¢ Temrieparypamu oT 0 1o 20°C, MOUIHOCTh 30HBI
250-1000 wm.

e  3oHa temibix Boa (20-35°C) mourHocThio B 200-400 M.

e  3oHa ropstunx BoJ (35-100°C) momuocThIO 70 2000 M.

e  3oHa neperpethix Boj (6osiee 100°C).

2. 3ona conenbix BoA (1-35 1/11). MOIHOCTH 30HBI YBETUYMBACTCS OT OKPauH
K IEHTpY W Jajee Ha ceBep. Bonbl ruipoxkapOOHATHO-XJIOPUIHBIE M XJIOPHJIHO-
HaTpUeBble. OTU BOABl 00pa3oBajlMCh B MOPCKUX OacceilHaX, Kak MpaBuo,
MMOHM>KEHHOW COJICHOCTH.

3. 3ona npecHbix BoA (0-1 r/m). OHa mpuypodyeHa B OCHOBHOM K MOpojam
BEPXHETO MaJIeOreHa, HEOT€Ha U YeTBEPTUUHOro nepuoja. Ha rore, roro-soctoke Ab
MOIIIHOCTh 30HBI MIPECHBIX Boa AocturaeT 0,6-1,8 km. Hanmpumep, B Bepxuekerckom,
ITepBomaiickom, TerynpnerckoM paiioHax ToMckol o00JacTH MOITHOCTh 30HBI
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npecHbIX Boj aocturaeT 1,2 - 1,8 kM, a B bakuapckom paiione - 300 - 400 m (pwuc.
50). bosbliasg MOIIHOCTH 30HBI MPECHBIX BOJ - YHUKAJIbHOE siBicHHE. OOpa3oBaHue
CBSI3aHO C JUINTENIBHBIM Ha TMPOTSHKEHUHM IIOYTH BCETO ME303051 M KaWHO304
COXpPaHEHUEM KOHTUHEHTAJIbHBIX YCIOBUN OCaJKOHAKOIUICHHS.

Ha tepputopum Tomckoit obOmactu 3kcmutyatupyercs 1036 HMCTOYHUKOB
[EHTPAIM30BAaHHOTO XO03WCTBEHHO-TIUTHEBOTO BOJOCHAOXKeHUs. JlJis MUTHEBOro
BOJIOCHAOKEHUSI HCIOJIB3YIOTCS TMOA3EMHBIE BOJHBIC TOPU30OHTHI (apTe3uaHCKUe
CKkBaXHHbI). Haumbombiiee uducio pa3BedaHHBIX MECTOPOXKIACHHM NPUXOJIUTCA Ha
MaJCOr€HOBBI BOJOHOCHBIM KOMIUIEKC (riyoumHa oxosno 200 M), MIMPOKO
MCIIONIb3yEeMbIi 1J11 BoJocHa0xkeHus: B Tomckoi obmactu. Kapra pailoHnpoBaHus 1o
Ka4E€CTBEHHOMY COCTaBY IOJ3EMHBIX BOJl MAJIEOT€HOBBIX OTJIOKEHUN IS LieJIeh
BOJIONIOJITOTOBKM MpuBeJAeHa Ha pucynke 1.4. Ha rore o001acTd OCHOBHBIM
HMCTOYHUKOM BOJIOCHA0KEHUS SIBIISIOTCS BOJBI 30HBI TPELUIMHOBATOCTH NAJIE030MCKUX
oOpa3oBaHuii. Bojbsl HeOreH-ueTBEPTHUHBIX OTJOKEHUH (CaMble HETIIyOOKHE)
UCIIOJIB3YIOTCS PEAKO U MPEUMYIIECTBEHHO JUIsl BOJIOCHAOXKEHHSI B CEJIbCKOM

MCCTHOCTH.

YenosHbie 0603Ha4YeHuns XaHTh-Mamcuickuiu A o

gt 5 Macwra6 1:4000000 A

s ;i ) ‘ : O Tamro a0

PI/IcyHOK 1.4 - KapTa paﬁOHHPOBaHHH 10 KAYC€CTBCHHOMY COCTAaBY IMMOJA3CMHBIX BOI IMAJICOTCHOBBIX

OTJIOXKECHUH JIJIS 1IeJIel BOIOMOATOTOBKH [12]
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Ha creike 3amagno-Cubupckoro Ab u ero maneo3oiickoro oOpamieHus -
cesepHor yactu KosbiBaHb-TOMCKOM CKJIa4aTOM 30HBI IIPECHBIE BOJABI B BEPXHEU
TUAPOTE0JIOTHYECKOMN 30He 0OHapykeHbl A0 TiyOounsl S00 M. 31ech BOAbI MaJeOreH-
YETBEPTUYHBIX OTJIOKEHUN TUIPABINYECKH TECHO CBSI3aHBI C BOJAMU MaICO30MCKUX
oOpa3oBaHMi, OCOOCHHO IO 30HAM TEKTOHMYECKUX HApPYLIEHUH; HEPEIKO OHU
oboramieHbl  pyaHBIMH W JApyruMud  KommnoHeHTamu [17]. CoctaB  BOJ
TUIpOKapOOHATHO-HATPUEBO-KANBIIMEBO-MarHueBblii. C  TIyOMHOW 3T  BOJIBI
CMEHSIOTCS KaJbI[ME€BO-HATPUEBBIMU U HATPUEBHIMHU.

Bony B Tomckoit obmactu mepes ymoTpebdaeHueM HEOOXOIMMO OYHINATH C
MOMOIIbI0  (UIBTPOB, CIOCOOHBIX CIPABUTHCA C TOBBIIIEHHBIM COJAEPKAaHUEM
’Keje3a, MapraHila, KpeMHHUS U HOHOB amMMOHHs. [lo JaHHBIM pErHOHAIBHOTO
PocnorpeOHam3opa, BBICOKOE COAEp)KaHHWE B THTHEBOM BOJIE BBIICHA3BAHHBIX
3IIEMEHTOB 00YCIIOBJICHO IIPUPOTHBIME OCOOCHHOCTSIMU TeppUTOpHH [22].

[IpucyrcTBue 3HAYUTENBHBIX KOJIMYECTB JKeje3a SBISICTCS XapaKTEepPHOU

0Cc00eHHOCTRIO 3anaaHo-CruOupCcKor OMOXOMUYECKOM mpoBUHIMH (pHC. 1.5).

Ycnosmsie o6o3HaqeHna
Mpagaumy coaepwanus
¥enesa obuero. urin
_]0-1
=13
sl 3-5

5-10

> 10

PANILEE BUTMIHMBINMA
PANSCTEHOBIIX BOGOMOCHEIX
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Pucynok 1.5 — Kapra pacnpoctpanenus xene3a o0IIero B MoA3eMHBIX BOJ[aX MaleOreHOBBIX

orioxenuni [12]

38
BepHyTbca B http://y4ebHukn.nHpopm2000.pd/diplom.shtml



Y3HaiTe CTOMMOCTb HanMcaHWs Ha 3aka3 CTyAeHYeCKMX U acnnpaHTCkux pabot
http://y4ebHukn.mHdpopm2000.pd/napisat-diplom.shtml

['maBHBIMM MUCTOYHHMKAMU COCTMHEHUM JKEJE3a B MPUPOTHBIX BOJAX SIBIIIKOTCS
MPOLIECChl XMMHUYECKOTO BBIBETPUBAHUA W PACTBOPEHUA TOPHBIX mopond. Kemneszo
pearupyer ¢ COJIEpXallMMHUCS B MPUPOAHBIX BOAAX MUHEPAIBHBIMH U
OpPraHUYEeCKMMH  BEHIECTBAMHU, o0O0Opa3ys CJIOXKHBIA KOMIUIEKC COEJUHEHHI,
HaxOoJSIIMXCS B BOJAE B PACTBOPEHHOM, KOJUIOMAHOM M B3BELICHHOM COCTOSIHHH.
3HAUUTEIbHBIE KOJUYECTBA JKEJI€3a IMOCTYNAKT C MOA3EMHBIM CTOKOM H CO
CTOYHBIMH BOJAMHU TIPEIANPUITAA U C CEIbCKOXO3SIMCTBEHHBIMM CTOKamu. B
NUTHEBOI BOJE JKEJIE30 MOXKET MPUCYTCTBOBATH TAK)KE BCIICICTBUE NMPUMEHEHUS HA
MYHUITUTIATBHBIX CTAHIUASX OYHCTKH BOBI JKEIE30COAEPKAIINX KOATYJISTHTOB, JTHOO
13-3a KOppo3uu "depHbIX" (M3TOTOBJICHHBIX M3 YyTyHa WJIM CTaju) BOJOIPOBOHBIX
Tpyo [22].

Mapranen, — 3JIEMEHT HWHOTAA MNPUCYTCTBYIOIIMKA B HOPUPOIHBIX BOJAX,

0OBIYHO COBMECTHO C KeJI€30M, HO B MEHBIIINX KOHIIEHTpanusx (puc. 1.6).
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Pucynok 1.6 — Kapra pacnpoctpanenus Maprasiia B OJ3eMHBIX BOJaX MaJIEOr€HOBBIX OTIOKEHHI
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39
BepHyTbca B http://y4ebHukn.mHdopm2000.pdo/diplom.shtml



Y3HaiTe CTOMMOCTb HanMcaHWs Ha 3aka3 CTyAeHYeCKMX U acnnpaHTCkux pabot
http://y4ebHukn.mHdpopm2000.pd/napisat-diplom.shtml

3HaYUTEIbHBIE KOJMWYECTBA MapraHila MOCTYMAIT B IMPOIECCE Pa3I0KECHUS
BOJIHBIX JKMBOTHBIX M PACTUTEIbHBIX OPraHU3MOB, OCOOCHHO CHHE-3E€JECHBIX,
IUAaTOMOBBIX BOJIOPOCJIEM M BBICIIMX BOAHBIX pacTeHuid. CoeqWHEHHs Maprasia
BBIHOCATCSI B BOJOEMBI CO CTOYHBIMM BOJAMU MAapraHIEBbIX O00OTaTUTEIbHBIX
($habpuK, METAIUTYPrUYE€CKUX 3aBOJIOB, MPEANPUITHI XUMUYECKON MPOMBIIIIEHHOCTH
U C IIaXTHBIMHU BOJIaMH. MapraHel HaXxOJUTCsS B BOAE B BHJIE XOPOIIO PACTBOPUMBIX
COJIeH B IBYXBAJICHTHOM COCTOSIHUU [22].

Hanmuume B BOAE aMMOHHS  pPACTUTEIBHOTO WM  MHHEPAJIBLHOTO
MIPOUCXOK/ICHUS HE OMAaCHO B CAaHUTapHOM OTHOolIeHuu (puc. 1.7). Ecnu sxe aMMoHuMit
oOpa3yeTcsi B pe3yJibTaTe pa3jioKeHUs Oelika CTOYHBIX BOJ, Takas BOJAa HEMPUTOJIHA
st uths. [IpeBbimenue B nutheBoi Boae IIJIK mo conepkaHuio aMMOHUST MOKET
CBUJIETEIILCTBOBATH O MOMaJaHuU (PEKATbHBIX CTOKOB MUJIM OPTaHUYECKUX YA0OpEHUI
B UCTOYHUK. [IOCTOAHHBIA MpHUEM BHYTPb BOJbI C IOBBILIEHHBIM COJIEPKAHUEM

AMMOHMNS BBI3BIBACT XpOHI/ILIeCKI/Iﬁ alln103 1 U3MCHCHH B TKaHAX [22]
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Pucynok 1.7 — Kapra pacnpocTpaneHrs aMMOHHUS B OJA3€MHBIX BOJIaX MaJ€OT€HOBBIX OTI0KEHUN

[12]

40
BepHyTbca B http://y4ebHukn.mHdopm2000.pdo/diplom.shtml



Y3HaiTe CTOMMOCTb HanMcaHWs Ha 3aka3 CTyAeHYeCKMX U acnnpaHTCkux pabot
http://y4ebHukn.mHdpopm2000.pd/napisat-diplom.shtml

KpeMHuii - OAMH M3 CaMbIX pacOpOCTPAaHEHHBIX Ha 3€MJIE XUMHUYECKHX
DJIEMEHTOB. [JIaBHBII HMCTOYHUK COCOMHEHMM KPEMHHS B NPUPOAHBIX BOJAX -
IPOLECCHl XMMHUYECKOTO BBIBETPUBAHMS M PACTBOPEHUS KPEMHUMICOAEPIKAIIMX
MHHEPAJIOB U TOPHBIX Nopoxa. Ho kpeMHu OTIM4YaeTcss Majaol pacTBOPUMOCTBIO U
€ro B BOJAE, Kak NpaBwio, He MHoro. Ilomagaer KpeMHM B BOLy H C
IPOMBIIUICHHBIMUA CTOKaMHU IPEANPUATHNA, IPOU3BOASAIIMX KEPAMHKY, LIEMEHT,
CTEKOJIbHBIE H3JENMs, CUJIMKATHblE KpacKu. KpeMHHI HE OTHECEH K BEIIECTBAM,
OKa3bIBAIOIIMM BPEIHOE BO3JCUCTBUE HA 310POBbE, IOCKOJBKY JOCTaTOYHBIX
Hay4YHBIX JAHHBIX O €r0 BPEAHOM BIIMSIHUM HA OPTaHU3M YEJIOBEKA HE ITOJIYYEHO, €T

BO3JICHCTBUE HAa OpraHu3M u3ydaetcs [22].
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2. CtaHums BOAONOATOTOBKH NPEANPUATHS

OuncTka BOABI MPOU3BOAUTCS B 3 ATarma:

1) Bona monBepraercsi MEXaHMYECKOW OYMCTKE: Ha JaHHOM JTale BOIY
MPOIYCKAIOT 4Yepe3 CHeHUalbHble (QWIBTPHI, ThAe (UIBTPYIOIIMMH 3JIEMEHTaMU
BBICTYIAIOT TUIPOAHTPALUT U MECOK PA3IUYHBIX (DPAKIIHIA.

2) Jlasiee BOAY MOABEPrarOT OYUCTKH METOJOM OOpaTHOro ocmoca. JlaHHas
TEXHOJIOTHSl OCYIIECTBIISIETCS TMPH TOMOIIM CHEIHaTbHOW MeMOpaHbl, MOpPHI
MeMOpaHbl COM3MEPUMBI pa3Mepy MOJIEKYJbl BOJbl. Uepe3 memMOpaHy MpPOTEKaIOT
TOJIBKO MOJIeKyJbl H,O, a TOCTOpOHHME YaCTHUILIBI yAAISIIOTCS.

3) B koHeyHOM wuTOre, MPOMCXOAUT OUYMCTKA MPH TOMOIIU YTOJBHBIX
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PI/IcyHOK 2.1 — TexHOIIOrMYECKas cCXeMa CTaHIIMH BOJOIIOATIOTOBKH
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2.1 Mexannueckasi 0O4MCTKA BOALI

OuUIbTp MEXAHUYECKOM OYMCTKU — MEpBasl Iperpaga, KOTOPYK BCTPEYAIOT
IIPUMECU IIPU  OUMCTKE BOAbL. MeXaHuyecKas OYUCTKAa BOJBl  SBIIIETCS
IIPEABAPUTEIIBHON M OCYIIECTBIISIET €€ MOATOTOBKY K MOCIHEAYIOIIUM  JTanam
ounnieHus. PUWIBTP MEXAHUYECKOM OYMCTKHA YyAAISET M3 BOAbI YacTULI IIECKA,
[JIMHBI, PKaBUMHBI, (UTOIJIAHKTOHA U JAPYIHMX 3arps3HEHUl OpraHUYecKoro
Y HEOPTAaHUYECKOTO0 IPOUCXOKIACHUA. YIKE HA 3TOM, IIEPBOM ITANE, MOKHO 3aMETUTH
BUJIUMBIE PE3YyJIbTAaThl OYUCTKU — U3 BOJBI YCTPAHAETCSI MYTHOCTb.

B xone MexaHW4ecKOW OYMCTKA BOJA MPOLEKHUBACTCA U OTCTAWBAECTCA,
TSOKETbIE TPUMECH OCENAIOT U 33IPKUBAIOTCS  (PUIIBTPOBAIBHBIM MaTEpPHAIIOM,
a JIETKHME, HAIIPOTUB, BCIUIBIBAIOT HA IOBEPXHOCTh. PUIIBTPBI MEXaHUUYECKON OUUCTKHU
BO/IbI UCIIOJIB3YIOT KaK B OBITOBBIX CHUCTEMaX OYMCTKH BOJBI, TaK U HA MIPEANPUITHUSAX,
B KOMMYHaJIbHO-OBITOBOM OOCITYKUBaHHUH, CETLCKOM XO3SHCTBE.

[IpeumyiiecTBEHHO (UIBTPHI MEXAHWYECKONW OYHMCTKH BOJIbI  SIBIISIOTCS
TOJIBKO MOJATOTOBKOW BOABI K O0siee rIyOOKOMY OYMIIEHHUIO APYTMMH CIIOCOOaMH —
XUMUYECKUM WM OuosiornueckuM. OJIHaKO B psfe cliydaeB (QUIbTPOBAILHBIC
YCTAHOBKM MEXAHUYECKOW OYMCTKH HCIONB3YIOT B KAUECTBE 3aKOHYEHHBIX CUCTEM
BOJIOIIOATOTOBKM, HAIPUMEpP, €CIM €CTh BO3MOKHOCTH HCIIOJI30BAaTh BOJY IIOCIIE
3TOrO CIoco0a OYMCTKH B TEXHOJOTHYECKUX IMTPOLIeccax MpOU3BOICTBA.

OuwncTKa BOJBI OT Pa3JIUYHOrO BUJIa MPUMECEH ClelyeT HaYuHaTh ¢ (pUiIbTpa
MEXaHUYECKOM OYMCTKH, OCHOBHAs 3ajada JaHHOro (GuibTpa — yAaleHue u3
MMOA3EMHBIX BOJ TBEPIABIX M HEPACTBOPUMBIX YAaCTHI] Pa3NU4HOro paszMepa. K
JAHHBIM 3arpA3HCHUSIM MOHO OTHECTH: pP)KaBUMHY, MECOK, U T.O. l[lepBeiM B
IETOYKe OOOpPYJOBaHUS JJII BOJOCHAOKEHUS SIBISIECTCS MEXAHHYECKUH (UIBTP
rpy0oii ounctku. brarogaps Takoil HHCTAUIALMU, Mbl 00eperaem OT MOJOMOK TaKue
BOKHBIE KOMIIOHEHTHI, KaK THAPABIMYECKHE HACOCHI, PpAa3JIHYHbIE (QUIBTPHI,
MaHOMETPBI M Jpyroe BaxkxHoe obopymoBaHue. I[lo3TOMy BakHOW COCTaBIISIOIICH
JAHHOTO (PUIIBTPA ABIIAETCS METANIMYECKAs CETKA, C Pa3IUYHBIM Pa3MEpPOM 3€pEH.

MexaHnnyeckuid METOJ BOJOOYMCTKM 3aBUCHUT OT HAa3HAYCHUS U MOITOMY B

pa3IMYHBIX ClIydasax (bHJIBTpBI HO)16I/IpaIOT B 3aBHCHUMOCTH C ITIOCTaBJICHHBIMU
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nemsiMi. MexaHuuyeckass BOJOOYMCTKA TpeOyeT creluaibHBbIX PpEeHIeHUNA: MeJKas
CTalibHasi ceTka ¢ pasmepoMm 3epeH oT 100 MkM, KoTopass OyAeTr aep>kaTh
HEPACTBOPUMBIE W TBEPABIC YaCTHLBI, KOTOPbIE MOIYT IIPOHMKaTb B CHCTEMY
BojiocHaOeHus. [IpuMeHeHne Hep)KaBerollel CTaau TapaHTHPYeT, YTO JIaHHBIC
(GuUIBTPEl COXPAHAT CBOK IEPBOHAYAIBHYIO CTPYKTYpy M HE OyIeT HapylleHa
nepBOHavyajibHasl (opmMa NOCTOPOHHUMH TBEPIABIMHU IpPEIMETaMH, JaXKe €CIu OyAyT
BO3HHMKATh OOJIbIINE CKOPOCTH MTOTOKA U 1aBJIEHUS BOJBI.

3acbimHON QUIABTP JUIsI OYHUCTKM  BOJBI MEXAaHUYECKOM OYHUCTKH BOJIBI
CIOCOOEH 3aJIep>KUBaTh 00JIeE TOHKUE MEXAHWYECKUE 3arpsi3HEHMS - MbLUICBHUIHBIN
MEeCOK, B3BeCH. TOHKas MeXaHWYecKas OYUCTKA BOJAbI HCIOIB3YETCS B OBITOBBIX
CUCTEMax BOJIOCHAOXKEHUs cpa3y nocie (as3pl rpyOOi OUUCTKHU.

Takxxe ceryaTble (QUIBTPHI MOAPA3ACIAIOTCS HA: CAMONPOMBIBHBIE ((PHIBTP
MO>KHO IPOMBITh HE pa3dupas ero u 0e3 MpeKpalleHus NoJaun 3arps3HEHHBIX BOJ,
JNAHHBIM TMPOLECC IPOMBIBKM AaBTOMAaTU3UPOBAH MpPU IOMOIIHM 3JIEKTPOHHOIO
aBTOMAaTa M CIHEIHAIbHBIX JaTYMKOB) U HEMPOMBIBHBIC (IS IPOU3BEICHUSI OUNCTKH,
HEOOXO0JMMO pa300paTh QUIBTP U MMOMBITh €r0 CETKH CaAMOCTOSTEIIBHO).

KoHcTpykiust GuabTpoB MEXaHUYECKON OUUCTKHU:

1. ceryaThiii QUIBTP TOHKOW OUUCTKHU

2. pe3bOOBbBIC MITYIEPHI

3. KOpIycC C BHYTPEHHEW U BHEITHEH pe3p0oii

4. konba

5. 1apoBOM KjamaH

2.1.1 Meroanka MeXaHH4eCKOH OYUCTKH

B pexume QumbTpanuu Boja MPOXOIUT Yepe3 CETYATHId (PHIIBTPYIOITHI
AJIEMEHT B HaIpaBJICHUM CHApPYX U BHYTPb M B OUMILEHHOM BHJIE€ TMOCTYIAeT Ha
BbIXoA (unbTpa. s BKIIOYEHHS peXHMa MPOMBIBKM HYKHO OTKPBITH IIApOBOMU
kinanad. [Ipy 3TOM MOTOK BOXBI MOJA MOJIHBIM BXOAHBIM JIABJICEHHEM CMBIBAET C
MOBEPXHOCTU CETKHU 3acCTpSIBIIME YaCTULBI M, 3aXBaThiBasi MycOp Ha JHE KOJIOBI,
ynansieTcss 3a npenensl (QuiubTpa. B mpoiiecce MpoOMBIBKM BO3MOXKHA IOJaya

O‘IHH_ICHHOﬁ BOABI K HOTpC6I/IT€J'IIO C HECKOJIBKO ITIOHMKCHHBIM JaBJICHUEM, HO 3TO
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HECKOJIbKO CHUXAeT 3(PPEKTUBHOCTh OYHCTKU. PEXHUM NPOMBIBKH BBIKIIIOUACTCS
MIPOCTHIM TTOBOPOTOM PYUKH IIIAPOBOTO KJIamaHa.

Mexanndeckuit (QUIbTp HEOOXOMUM [IJISl 3aJCPKKU MEIKUX U KPYIHBIX
9JacTHIl, OaKTepUid, B3BECEH, a TaK )Ke KPYITHBIX OPTAaHUIECKUE MOJICKYIIBI.

2.1.2 HegocTaTku MeXaHNYECKOH OYNCTKH

Bo3znukaer psja npobieM mpu MEXaHUYECKOM crioco0e puibTpauu Boabl:

®  HEOOXOAUMOCTh YMCHBIIUTH SYEHKH CETKH WIIM TOPHI (GUIBTPYIOIIETO
Martepuana, 4ToObl GUIbTpalys Obljia KAaUeCTBEHHOM;

e  HEoOXOAMMOCTH CO3/IaTh B MaJIoM 00beMe (puIbTpa OOJBIITYI0 PadouyIo
MMOBEPXHOCTh, YTOOBI (DHIIBTP MOT TIPOITYCTUTH OOJIBIIIEe KOJIMYECTBO KUIKOCTH;

®  3aBHCHMOCTb CKOPOCTH (WIBTPAIlMA OT TUIOTHOCTH (HUIBTPYIOIIETO
Marepuaia U JaBJeHus BOJbI; HEU30EKHOE 3acopeHne GUIbTPa;

®  HEOOXOAUMOCTH YJIOBUTH MOMEHT 3aCOpeHHS (PriIbTpa U TNOO0 3aMECHHUTH
(UIBTP HOBBIM, JINOO OYUCTUTH (PETEHEPUPOBATH) ETO.

JlocTOMHCTBa MEXaHUYECKON OUMCTKH:

*  SBIBISICH CAMBIMH JICTIEBBIMU CPEIHN OCTAITBHBIX METOJIOB OUYNCTKH,

*  MpU3BaHBI TMOATOTOBHTH CTOYHBIC BOJBI JIsI Y4acTHS B TpoIeccax
XUMHUYECKON 1 OMOJIOTMYE€CKON OYUCTKHU.

*  KPYITHOAWMCIICPCHBIE B3BECH, COJEp)KAIIHUECS B CTOYHBIX BOJAX, MOTYT
NOBPEIUTh JOporoe o00OpyJoBaHME, padoTalliee Ha OCHOBE  METOOB
Oronornyeckor U GU3NKO-XUMHUECKOW OUUCTKH.

B 3aBucuMOCTH OT TOrO, KakoW pa3Mep HMEIOT 3ajep)KaHHbIC IOpamMHu
(buUIBTpa YaCTHUIIBI, MEXaHUYECKYIO (PHIIBTPAIIUIO JIETIST Ha!

e  yneTpaduibTparnuio (3agepxkuBaercs 95% wyactury pazmepom 0,2-0,5
MKM);

e  JBa KJIacca MUKpO(MIbTpanuu (3anepxkuBaetcs 95% dactuil pasMepamu
0,5-5 u 5-15 Mxm);

e  7Ba Kjacca MakpoduiabTpanuu (3aaepxuBaetcs 95% uacTtuil pasmepamu

15-50 u Gonee 50 Mkm).
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MaxkpodunpTpanus OOBIYHO HCIHOJNB3YeTCS B MNpeAPUIbTpaxX, MaTPOHBI
KOTOPBIX BPE3al0T B BXOSIIYIO BOJOIPOBOAHYIO TpyOy. J{ist 6Gonee TOHKON OUMCTKU
BOJIbl B MaTPOHBI 3aKJIABIBAIOTCA KaTPUIKU 11 MUKpOGUiIbTpauuu. OnTUMaTbHbINA
pasMep mop - 5 MKM, IOCKOJbKY KaTpUIKU C MeakuMu nopamu ot 0,5 no 1 MM
OBICTPO 3aCOPSIOTCS.

2.2 MeToa 00paTHOIo ocMoca

B cnydae, xorma Ha pacTBOp C OONbBIICH KOHIIGHTpAaIlMeld BO3IEHCTBYET
BHEIIIHEE [IaBJICHWE, IMIPEBBIIIAIONIEE OCMOTUYECKOE, MOJEKYJbI BOJbl HAYHYT
IBUTATHCS Yepe3 MOJIYIPOHULIAEMYI0 MEMOpaHy B OOpaTHOM HaIlpaBJIEHUH, TO €CTh
n3 00Jiee KOHLIEHTPUPOBAHHOT'O pacTBOPa B MEHEE KOHUEHTPUPOBAHHBIN.

Oto u ectb "oOpatHbii ocmoc". Ilo »TomMy mnpuHIMIY M paboOTalOT BCe
MeMOpaHbl 00paTHOTO OCMOCA.

B nponecce oOpaTHOro ocMoca BoJa U pacTBOPEHHbIE B HEW BEIIECTBA
pa3leNAI0TCs Ha MOJICKYJISIPHOM YpPOBHE, MPHU STOM C OJHOW CTOPOHBI MEMOpaHBI
HaKaruIuBaeTCsl MPAKTUYECKH WJCaTbHO YHMCTasl BOJA, & BCE 3arpsA3HEHUS] OCTAIOTCS
1o ApPYyryro ee cTopoHy. Takum oOpa3om, 0OpaTHBIM 0cMOC 0OecreunBaeT ropaszio
0oJiee BBICOKYIO CTENEHb OYMCTKH, Ye€M OOJBUIMHCTBO TPATULIMOHHBIX METOJIOB
(buIbTpaIi, OCHOBAHHBIX HA (DUIBTpPAIUU MEXAaHWYECKUX YaCTHUI] U aJacopOImu
pslla BEIIECTB C TOMOIIbIO AKTUBUPOBAHHOTO YTJIA.

2.2.1 MeToanka 0YMCTKH 00PaTHOI0 0CMOCA

B cucremax oOpaTHOro ocMoca MUTHEBOTO Ha3HAYEHHMs JTaBJICHUE BXOJIHOU
BOJbl Ha MEeMOpaHy COOTBETCTBYET HAaBJIEHUIO BOAbI B TpybOorpoBone. B ciyuae,
€CJIM JIaBJIEHHUE BO3PACTAET, OTOK BOJIbI Uepe3 MeMOpaHy TaKKe BO3PACTAET.

Ha npakTtuke, MemOpaHa HE MOJTHOCTHIO 3aJIEPKUBACT PACTBOPEHHBIE B BOJIE
BelecTBa. OHM MPOHUKAIOT Yepe3 MeEMOpaHy, HO B HUYTOXKHO MAaJIbIX KOJUYECTBaX.
[TosToMy ouMIlleHHasT BOJA BCE-TaKU COJEPKUT HEZHAUUTEIIBHOE KOJIUYECTBO
PaCTBOPEHHBIX BelleCTB. BaxHO, UTO MOBBIIIEHUE AABICHUS HA BXOJI€ HE MPUBOJIUT
K POCTY COJepKaHMs coJiel B Boje nociie MeMOpanbl. Hao6opoT, Oosnbliiee naBiieHue
BOJIbI HE TOJIBKO YBEIWYMBAET IMPOU3BOAMTEILHOCTh MEMOpPaHBI, HO U YIIy4YIIIaeT

KaueCcTBO OYMCTKU MPU MPUMEHEHUH MeToAa o0paTHOTO ocMoca. Jpyrumu cioBamu,
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9YeM BBIIIE JIABJICHWE BOJBI HA MeMOpaHe, TeM OOJbIle YUCTOW BOMBI JIYUIIEro
KAaueCTBa MOYHO MOJTYYHUTb.

B mpoimecce ouMineHuss BOJABI O MPUHIMIY OOpaTHOTO oOcMoOca
KOHLIEHTpalusl COJIE CO CTOPOHBI BXOJa BO3pPAcCTaeT, M3-3a YEro MeMOpaHa MOXKET
3aCOpPUTHCS U mepectarh paborarh. s mpemnoTBpamieHus: 3TOro BI0JIb MEMOpaHBI
CO37laeTCsl TMPUHYAUTENbHBIA TOTOK BOJBI, CMbIBaWOIIM '"paccon" B JpeHaX.
DddexkTuBHOCTH MpoIecca 00paTHOTO OCMOCA B OTHOIICHHUH PA3IMYHBIX PUMECced 1
PacCTBOPEHHBIX BEIIECTB 3aBUCUT OT psaa (axropos. JlaBieHue, Temieparypa,
ypoBeHb pH, MaTepuail, U3 KOTOpOro U3roToBjieHa MeMOpaHa, U XUMUYECKHI COCTAB
BXOJIHOM BOJbI, BIUSIOT Ha 3()(PEKTUBHOCTH pabOTHI CUCTEM OOPATHOI'O OCMOCA.

Heoprannueckue BemiecTBa OYEHb XOPOLIO OTHCNAIOTCS MeMOpaHOi
oOpatHOro ocMoca. B 3aBucuMocTM OT THIA NOpPUMEHSIEMOM MeMOpaHBbI
(ameTaTHeITIONO3HAS WM TOHKOILJICHOYHAss KOMIIO3UTHAs) CTENEeHb OYHUCTKU
COCTAaBJISIET MO  OOJBIIMHCTBY  HEOpPraHMYecKuX  ajemMeHToB  85%-98%.
MeMOpana oOpaTHOro ocMoca TakXe yAalsIeT U3 BOJbl U OpPraHUYECKUE BEIIECTBA.
Opranuueckue BelIecTBA C MOJIGKYJApHbIM BecoM Ooisee 100-200 ynansitorcs
MOJTHOCTBIO; & C MEHBIIIUM - MOTYT IIPOHUKATh Yepe3 MEMOpaHy B HE3HAUUTEIbHBIX
KoJM4ecTBaxX. bBounbioil pasmMep BUPYCOB M OaKTEpHil NMPAKTUYECKH HCKIIOYACT
BEPOSTHOCTh UX MPOHUKHOBEHUS uepe3 MeMOpaHy oOpaTHOIO ocMoca.

B To ke Bpemsi, MeMOpaHa MpPOIyCKAaeT PACTBOPEHHBIE B BOJE KUCIOPOH U
JpyTHe Tra3bl, onpeenstonme ee BKyc. B pesynbrare, Ha Boixoie priibTpa oOpaTHOTO
OCMOCa MOJTYYaeTCcsl CBEXas, BKYCHas, HAaCTOJbKO YHMCTas BOJA, YTO OHA, CTPOro
roBOps, JaKe HE TpeOyeT KUTISTYCHHUS.

2.3 O4ucTKa NP NOMOIIM YIoJbHBIX GUIBTPOB

3anaya GuiIbTpa TOHKOM MEXaHWYECKON OYMCTKHU - yAaJIeHHE U3 BOJAbl OUYEHb
MeNKUX (paKIMii pa3UyHBIX 3arps3HeHuil. Takue 3arpsS3HEHHs JIETKO MPOXOJST
CKBO3b OOBIYHBIC MEXaHUYECKUE (PHIIBTPHI (C CETKOM), yXy/IIas OpraHOJENTHICCKIE
napameTpbl KauecTBa BOJbl. OpraHoJIENTUYECKUE MMapaMeTpbl - 3TO I[BETHOCTD,

3amnax, PUBKYC, MyTHOCTb.
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2.3.1 MeToanka 04YMCTKH YIOJbHBIX (PMIBTPOB

ToHkast ouricTKa BOJBI TPEOyeT CHENMaIbHOTO (PHIBTPYIOLIETO MaTepuaa,
MO3TOMY Hallle BCero B (UIbTPAX TOHKON OYMCTKHU MCIOJIb3YETCS aKTHBUPOBAHHBIN
yroJyib. ITO MPUPOJIHBIA MaTepuai KpoMe abCONIOTHON OE3BPEIHOCTH IS YEeIOBEKa
oOnafaeT BBICOKOW aJCcOpOIMOHHOM CIOCOOHOCTBIO 3a CUET HaJU4HUsi OTPOMHOIO
KOJIMYECTBA MEJNBYANIINX MOP.

[To cBoeMy HazHaueHUIO GUIBTP TOHKONH MEXaHUYECKOW OUMCTKU B CHUCTEME
BOJOCHA0XEHUSI TOXO0XX Ha BO3AYIIHBIA (QWIBTP TOHKOM OYMCTKH B CHCTEMax
BO3IYIITHOW BEHTWIALUY MoMenieHnid. B 06oux ciydasx QuibTpsl JOMKHBI YIOBUTH
MEJIbYANIINE YaCTULbI 3arpsA3HCHHUM, MEepel TEM, KaK OYMIICHHOW BOJON WIIH
BO3/1yXOM BOCIIOJIb3Y€ETCs YEJIOBEK.

@UIBTPp TOHKON OYMCTKH YJIABJIMBAET CAMbIE€ MEIIKME YACTHUIIbI 3arpsS3HECHUM,
IPOTUB KOTOPBIX OecCUIIbHBI (PUIBTPBI APYTUX TUIOB. Hampumep, akTHUBUPOBAaHHBIN
yrojib YCHEIIHO OT(QUIBTPOBBIBAECT Ja)K€ TaKUE MOCTOPOHHHME BKIIIOYEHMS, Kak
OCTaTOYHBIA XJIOp, CEPOBOAOPOA, OpraHuky. l[Ipm wncCmonp30BaHMK CIIEIIUATBHBIX
MaTEpUaJIOB MOBBIIIEHHON MPOYHOCTH, (PUIBTP TOHKON OYUCTKU CHOCOOEH yAalATh
3arpsi3HEHMs Jake U3 ropsiuerd Bojbl. IIpu 3TOM BakHO 3HATh, YTO (DUIBTP TOHKOM
OYMCTKU TOpsiYer BOJBI PACCUYMTAH HA OYUCTKY XOJIOAHOM BOJBI, B TO BPEMs Kak
(GUIBTP TOHKOW OYMCTKHU XOJIOJHOW BOJIBI HE PACCUMTAH HAa OYUCTKY ropsueud. ITo
CBSI3aHO C TEM, YTO ropsdas BOJA SIBISETCS YPE3BBIYAMHO arpecCHBHOM CpENoOU
(0COOEHHO TpPU HAJIMYMKM OCTATOYHOTO XJIOpa), MOATOMY (UIBTP JOJDKEH OBITH
M3TrOTOBJIEH U3 0COO0 MPOYHBIX MATEPUATIOB.

bonee mpaBuiibHO OyJeT Ha3BaTh ATO TEXHUUECKOW OCOOEHHOCTBIO YTONBHBIX
(buUIBTPOB. N3-3a OTPOMHOI'0O KOJINYECTBA V(SIS EED 700005 0.4 OTBEPCTHH,
MIPUCYTCTBYIOIIMX B IpaHyJlax aKTUBUPOBAHHOIO YIJIS, OPraHUYECKHUE 3arpsI3HEHUS
HE [0 KOHIA YAAIAIOTCS o0O0paTtHON mpombiBKOW. I[loaTromy pexomeHmyercs

MMEPUOANYICCKU MCHATDH YI'OJIbHYIO 3aCBITIKY.
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3. lloazemubliii Bogo3adop c. KoxxeBHHKOBO

JlaHHBI palioH pacroyioKE€H Ha IOro-BOCTOYHOW OKpaumHe 3arajHo-
Cubupckoi MIuTH B Mpejenax CKIOHAX Malle030MCKOro (yHaaMeHTa. BCKphIThIN
IEOJIOTHYECKHUM pa3pe3 MPEACTABICH ABYMs CTPYKTYPHBIMM dTaxxaMu. HyokHMM dTax
JTUCIIOLMPOBAH MOPOJIaMU TAJIC030MCKOM T'PYIIbI, BEpXHUN — MPEACTaBISET COOOM
PBIXJIBIA ME3030MCKO-KAMHO30MCKAM 4eX0J1. B BepXHEN 4acTh ruApOre0IOTHIECKOTO
pa3pe3a BBIICIECHBI JIBa BOJOHOCHBIX KOMIUIEKCA: YETBEPTUYHO-TIATIEOTCHOBBIN
BOJOHOCHBIM KOMIUIEKC 30HBI CBOOOJHOTO BOJOOOMEHA € MHUHEpalu3anuen
MOJ3E€MHBIX BOA A0 | T/T W METOBOW BOJOHOCHBIM KOMIUIEKC 3aTPyJAHEHHOTO
BOJI000OMEHA, KOTOPBIN CONEPKUT B CBOEM COCTABE BOJBI C MUHEpaIU3aleil oomuee 1
/1.

YeTBEepTUUHO-NAJIEOT€HOBBI BOJOHOCHBIN KOMIUIEKC OOBEIMHAET MEeCYaHO-
AJICBPUTUCTBIC U IJIMHUCTBIE OCAaJKH OT aHTPOIIOIEHA J0 J0LEHAa U IIPEACTaBIIACT
MHTEPEC ISl XO3SIMCTBEHHO-TIUTHEBOIO BOJOCHA0KEHUsI. B OCHOBaHMU €ro 3aj1eraror
IJIMHBl  JIFOJJUHBOPCKOW CBHTBI, KOTOPBIE HMEIOT BBIIEPKAHHOE IUIOMIATHOE
pacIpOCTpaHEHUE U SABIAIOTCA PA3LACIAIOIIAM BOAOYIIOPOM MEXKAY YETBEPTUYHO-
[TaJIEOr€HOBBIM BOJOHOCHBIM KOMILJIEKCOM W MEJIOBBIM.

YeTBEepTUYHO-TIAJIEOTEHOBBINM BOJIOHOCHBIM KOMIIJIEKC MMEET MOIIHOCTH OT
150 no 250 M 1 COCTOUT U3 CIEAYIOMINX OTI0KEHUM:

e [OpxoBckas Tonma (BEpXHUU HOLIEH-HWKHUWA OJIMOLEH) 3aJleraeT Ha
riyoune 109-134 merpa. [IpeoOnagaromeil JIUTOIOTMYECKON Pa3HOCTHIO B COCTaBE
TOJIIIM SIBIIIFOTCS IIECKH, TJIMHBI BCTPEYAIOTCS B BUE IIPOCIIOEB U JIMH3.

e  HoBomuxaiinoBckasi CBUTa (CpEIHUI OJUTOLICH) MPECTaBICHA TECKAMU
[NIMHAMH IPUMEPHO B OJJMHAKOBOM KOJIMYECTBE U 3ajieraet Ha riryoune 25-40 m.

e JlarepHo-TOMCKass cBUTa (BEpXHHMI OJIMTOLIEH) 3aBEpIIAT paspes
MaJIEOr€HOBOM CUCTEMBI U BCTPEUYAETCSI IOBCEMECTHO.

e  AUIIOBHAJIBHBIE OTJIOKEHUSI BTOPOUM HaJamoWMeHHOU Teppackl p. O0b U
MPOTATUBAIOTCS B BUJE Y3KHX MOJIOC KakK IO JeBOMY Oepery, Tak U Mo MpaBoMy.

e  AHTpPONOreH-BEPXHEOJIUTOLIEHOBBII BOJIOHOCHBIN TOPU30HT
pacIpoCTpaHEH MOBCEMECTHO U SIBIIAETCS MEPBBIM OT MOBEPXHOCTH. IIpeacTaBneH o
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0CaJIKaMM ITOMMEHHO-TEPPACOBOI0 KOMIUIEKCA U JJAr€PHOU CBUTOU. Bonbl ropu3onTa
ciiabOHAaNoOpHbIe, MHOT/Aa OE€3HAMOpHBbIE, CTATUCTHUECKUN YPOBEHb B CKBa)XMHaX
yCTaHaBIIMBAETCs Ha rIyOuHe oT 2,4 10 7 M.

e  OJUrouEeH-30II€HHOBBIM BOJIOHOCHBI TOPU30HT, BKJIIOYAKOUIUI OCAJIKH
HOBOMHXAWJIOBCKOM CBUTBHI M IOPCKOW TOJIIIH, SIBJISETCS BTOPBIM OT NOBEPXHOCTH
36MJII M HMEET PErHOHAIBHOE pacCIpOCTPaHEHUE. OTO OCHOBHOM TOPHU30HT OT
X03SIICTBEHHO-TIUTHEBOT'O BOJOCHAOKEHUSI.

B HacTosiiee Bpems BOJOCHAOKEHHE MPEANPHUATUS IMPOU3BOJUTCA OT
BOZ103a00pHOM CKBakuHBI Ne 59/74, mpoOypennoit B 1974 romy. B craeactBum
JUINTEJIbHOM  3KCIUTyaTallMd CKB&KMHA HAXOJUTCA B IUIOXOM TEXHHUYECKOM
COCTOSIHUM M He oOecreynBaeT OOBEKT BOJOW B MOJHOM oObeme. OOmas
BOJIONIOTPEOHOCTh €ro CorjiacHO (akTuueckoMy 3a00opy Bojbl cocTaBiser 240
M/CYTKH. DTO KOJHYECTBO BOIBI IUIAHHPYETCS MONYYHTH 3a CUET OyPEHHS HOBOIM
CKBa)KMHBI, YaCOBOM J€OUT KOTOPOW MpU KPYIVIOCYTOUHOH paboTe BOJONOABEMHOIO
oGopymoBanmst coctaBut 10 M°. [Toce BBOAA B SKCIUIYATALIMIO BHOBb MPOOYPEHHO#
CKBa)KMHBI CYIIECTBYIOIIAsl Oy 1T JIUKBUANPOBAHA.

MecTononoxxeHne MpOeKTUPYEMOM CKBaYKUHBI OMPEEIHIOCh Ha CBOOOTHOM
OT 3aCTPOVMKH TEPPUTOPHHM B LIEHTPAIbHOW YacTU cejld. YYacTOK CTPOUTEIHCTBA
OTBEUYAET CAHUTAPHBIM TPEOOBAHUSAM U COIJIACOBAH TEPPUTOPUATILHBIM YIIPABIECHUEM

Pocnotpebnanzopa no Tomckoil o0nacT.
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Ta6mz1ua 3.1 Onucanue JUTOIOTMYSCKOr0 COCTaBa CKBAXKUHBI 1 XUMHUYECKOT0

aHaJIn3a BOJbI

Ne /it Jlutonoruueckuii paspes I'mybuna | MomHoCTh JlonoHUTEIbHBIE CBEICHUS
TTOJIOIIBBI CII0s, M
closi, M
1 2 3 4 5
1 Cyrmech xkenToBato-cepast 4,5 4,5 Crartuctuueckuit yposeHb 1 M, nedut 16,6
2 ['nuna xenras xupHas 9 45 M3/d Tipu MOHM>KEeHUU Ha 15,6 M.
3 ['nmuna cepas mioTHAS 16 7 XUMHUYECKHI COCTaB BOIBI:
4 Ilecok cepniii 23 7 Na-13 mr/am3
Pa3HO3EPHHUCTHIN C Ca-110 mr/am3
IpPaBUEM U T'aJIbKOMH, Mg-26 mr/nm3
5 BOJIOHOCHBIN Cl-7 mr/mm3
I'paBwmii ¢ ranbpKoii U HCO3-494 mr/nm3
Pa3HO3EPHHUCTHBIM ITECKOM, 31 8 NH4-2 mr/mm3
6 BOJIOHOCHBIT Feo6mi-3 mr/om3
7 ['muua cuHsd WI0THAA 36 5 02-3,2 mr/om3
Ilecok cepniit 42 6 Cyxoii octaTtok-410 mr/mm3
8 Pa3HO3EPHHUCTHIN, pH-7,02
9 rPaBEMCTHINA, BOJOHOCHBII OX-7,6 mmob/
10 I'uHa cepas mIoTHAS 49 7
Cymech cepast 53 4
00BOIHEHHAS
AJIEBpUT cepblii ¢ 103 50
11 MIPUMECHIO JIMTHUTA 1
MIPOCIIOSIMHA TOHKO-
12 MEJIKO3EPHUCTOTO
necka
Ilecok cepriii 107 4
13 MEJIKO3EPHHCTBIH, C
JTUTHUTOM
['muna cepast mioTHas, 120 13
aJIeBpUCTasi, C TMH3AMHU
MecKa U MPOCIIOAMHU
JTUTHUTA
Iecok cepprii 150 30
CpeIHE3EePHUCTHIH, 0
Pa3HO3EepHHUCTOTO
51
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Tadomura 3.2 Onucanve OCHOBHOM CKBAKUHBI

1 2 3 4 5
1 CyrimHOK OypbIit 7 7 Craructuueckuit ypoBeHs 0 M,
2 ['nuna xentast naoTHas 17 10 ne6uT 36 M°/4 IpH
3 ITecok cepwlii ¢ rpaBueM 34 17 noHmwxkeHuu Ha 30 M.
M KaJIbKOM, BOJOHOCHBIH XUMHYECKHI COCTaB BOMHI,
4 ['muua cuHss TUI0THAS 36 2 MT/IT:
5 [Tecok cepwiii 42 6 Na-5 mr/am3
KBapIICBBIH, Ca-130 mr/om3
BOJIOHOCHBIH Mg-36 mr/am3
6 ['nmuna cepas mioTHAS 110 68 Cl-4 mr/mm3
7 ITecok cepniii 145 35 HCO3-421 mr/nm3
Pa3HO3EPHHUCTHIN, 02-1,6 mr/oqm3
8 KBAapIIEBbIi, BOJOHOCH. Cyxotii octatok-380 mr/nmm3
['muHua 3eneHas mwioTHas 150 5 pH-7,2
0XK-6,8 mMonb/1
PaGouast yacte priibTpa B
uHTepBaue 130 — 140 m.

CxkBaxxuna Ne 11 — 87, C3 okpauna cuna, 1979r. I'myOuna ckBaxkunbsl 155 M.
Craructuueckuil ypoBeHb Boabl +1 M. Jlebur 10 M /4 IIPY MTOHMKEHUH YPOBHS Ha 16
M. OCBOEH BOJOHOCHBIM TOpU30HT B uHTepBasie 120 — 150 merpoB. PaGouas vacthb
¢unpTpa ycraHoBieHa B uHTepBaie 137 — 147 M. XUMUYECKUNA COCTaB BOJIbI, MI/JI:
Na — 5 mr/im, Ca — 130 5 mr/im, Mg — 4 mr/n, Cl — 3 mr/n, HCO3 — 421 mr/n, Fe o6 —
1,3 mr/n, cyxoit octatok — 380 mr/n, pH — 7,2, OXK — 6,8 mmounb/m.

[IpoaHanu3upoBaB BBIIIEU3IOKEHHYIO HWH(GOPMAIMIO IO HUCCIEAYEMbIM
CKBAXMHAM, MOXHO CHENaTh BBIBOJ, YTO B PAacCCMaTPUBAEMOM panloOHE ISl LEeH
BOJIOCHA0KEHUSI IIHMPOKO MCIOIb3YEeTCd IOJI3EMHBIE BOJblI, INPUYPOUEHHBIE K
BOJIOHOCHBIM TIECKaM FOPKOBCKOM TOJIIU. BogocTaOMIbHOCTh TOPU30HTA JOCTATOYHO
BBICOKA IIPU YJIOBJIETBOPUTEIBHOM XHUMHUYECKOM COCTaBE BOJBI 3a HCKIIOUYEHHEM
MOBBIIIEHHOTO CcoJepKaHus »kene3a. llosromy nns obecniedeHHs] NpeaNpUSATUSA
MOA3EMHON BOAOW B KommuecTtBe 240 M3/cyTKH pEKOMEHyeTCsl MpOOYpPUTh OJHY

CKBaKMHY I1yonHo# 150 M.
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Tabmuma 3.3 ['eonornyeckuii paspes

Ne /it Kparkast xapakrepucTuka nopos MomHOCTb cI1ost
1 CyTJIMHOK >KeJNThII 5
2 ['muHa sxenTast ImIoTHas 11
3 [Tecok ceprlil pa3HO3EPHUCTHIN, C BKIIOUYEHUEM 7
IpaBUS U TAIbKH
4 [TecuaHo-rpaBuitHO-TaIECYHUKOBBIEC OTIIOKEHUS 8
5 ['muHa cepas mI0THAs, ¢ IPOCIOIMHU 89
MEJIKO3EPHHUCTOTO MecKa
6 [Tecok cepslii pa3HO3EPHUCTHIN, BOJOHOCHBIH 28
7 I'uHa 3emeHoBaTo-cepasi IIoTHAs 2

Cratuctryeckuil ypoBeHb OkHJaercsa Ha riayoumHe 1 M. Paspe3 momnmexut
YTOYHEHHUIO TI0 JaHHBIM OypeHHs U pe3ysibTaTaM HWHTEPHPETAUU KapOTAKHBIX
HCCJIEIOBAHMM CTBOJIA CKBAKUHBI.

3.1 KoHCTpYKUMSA CKBAKUHbBI

Tak Kak BOJOHOCHBIM TOPU30HT IPEACTABICH Pa3HO3EPHUCTBIM IIECKOM,
BOJONPUEMHAST YacTh CKBaXMHBI O0OPYAYyeTCS CeT4YaTbiM (UIBTPOM C TIPaBHIHOU
oOchinkoi. Cerka ramyHHoro miereHust Ne 48 u3 HepkaBerolel CTalu, pa3Mep 3epeH
rpaBuss 2,0 — 3,0 wmMm. [Ilapamerpbl ¢uiabTpa YTOUYHSAIOTCS MO JaHHBIM
IPaHyJIOMETPUYECKOTO aHalM3a BOJAOBMEINAIOIMIMX MOpoJa. PuiabTpoBas KOJIOHHA
yCTaHaBIMBaeTca BHoTail, nuamerp 146 wmm. Jlnuna paGouedd yactu (uiabTpa
paccuuThIBaeTCs o Gpopmyre:

Q 10
L=36009dj3v = 3600x3, 14x0, 146x0, 3x3x0,0005 = 14 m.

rae Q — MpoeKTUpyeMbIii 1eOuT, M/d — 10; d — nuametp duitbTpa , M — 0,146;
] — koadduruent ckBaxuoct — 0,3 — 0,4; vV — momyckaemasi CKOPOCTh BXO[a BOJIbI B
ckBaxuHy, M/c — 0,0005. Bypenue CKBaXMHBI TPOU3BOAMIOCH BpaIlaTEILHO-
POTOpHBIM criocoboM ctaHkoM Ttuna YPb —3AM.

Tabnuna 3.4 KoHCTpyKIIKs CKBa)KUHBI

NHuTtepBan Huamertp HanmenoBanue WNHuTtepBan [wnamerp HNurtepan
OypeHwus, M | JI0JIOTa, MM KOJIOHHBI o0caaKku, M TpYyO, [IEMEHTHPOBAHUS,
MM/TOJIIIIHA M
CTEHKH, MM
0-5 393,7 Konaykrop +05-5 324/9,5 0-5
5-120 295,3 OkcmryaranuonHas | +0,5 — 120 219/7,7 0-120
120 - 150 190,5 OunbTpoBas 110 - 150 146/7
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Jlis yBenmu4eHHs TOJIIMHBI TPAaBUMHON OOCHIIKM HMHTEPBAJ BOJOHOCHOTO
TOPU30HTa TpopadaThIBaeTCd MeEXaHWYecKuM pacmmputereM PM  190/349.
KonnuecTBo rpaBust pacCUUThIBAETCs 10 GopMmyJie:

V. = 0,785(D° - d*)Hx1,3=0,785/(0,349°-0,146%)x28x1,3+(0,203* —
0,146%)x12=3,1 m°

rne D — amamerp rpaBuitHON oOchkimku, M; d- auaMeTp GUIBTPOBAHHON
KOJIOHHBI, M; H — BpICOTa TpaBUITHON OOCBHIIIKH, M.

I'myOuHa criycka oO0cagHbIX KOJIOHH, a TaK e JUIMHA (PUIbTpa U UHTEPBAJIbI
€ro YCTAaHOBKHM YTOYHSIIOTCA MO JaHHBIM OypeHHsI U Pe3ysbTaTaM WHTEpHpEeTaluu
KapOTa)XKHBIX MCCIIEIOBAHUI CTBOJIA CKBAKUHBI.

3.2 PacyeT nNpou3BOAUMOCTH CKBAKHHBI

Hcxond u3 pe3ynbTaTa ONBITHBIX pabOT MO paHee NPOOYPEHHBIM CKBaXKUHAM,
OTpesiesisieM BOAOIPOBOAMMOCTE BOJOHOCHOTO FTOPU30HTA 110 YIPOILIEHHOU (popMmyie
J{romrou:

Kn=Q/ & X S, M*/cyTKE

rae, & — Ko3QPUIMEHT ISl HAOPHBIX BOJ MPHU KPAaTKOBPEMEHHOM OTKayKe:
1,3 — 1,5; Q — nebut CKBaXWHBI MPU OMBITHONH OTKAYKe, M3/CyT; S — NmoHMXeHHE
YPOBHSI BOJIBI, M.

CkBaxuna Ne 59/74: Kn=1,3x((16,6x24)/15,6)=33 m*/cyT

Cksaxuna Ne 11-94: K,=1,3x((36x24)/30)=37 m°/cyT

CkBaxunaa Ne 11-94: K,=1,3x((10x24)/16)=20 m°/cyT

Km,,=(33+37+20)/3= 30 m*/cyT

[ToHm>xeHne ypoBHs BOJbI COCTABUT:

S=&x(Q/ Km,,)=1,3x60=78 M.

Takum oOpa3zoM, NMpU CTATUYECKOM YPOBHE | M M 3KCIUTyaTallMOHHOM Jie0eTe
10 M*/4 nUHAMHUYECKHIT YPOBEHb B MPOCKTUPYEMOH CKBAXKHHE CIIEAYeT OKHAATh HA

riyouHe 12 m, 94To B mpeenax J0myCTUMOTO.
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3.3 OcBoeHue BOZOHOCHOTO FTOPU30HTA

Jns ounieHuss npouIbTPOBAHHOW 30HBI M (QHUIBTpa OT ILIaMa IOCTe
CIycKa (UIBTPOBAHHOM KOJOHHBI HEOOXOAMMO IPOBECTU 3aTPyOHYIO IPOMBIBKY
BOIOM. [[71s1 aTOTO B OarHe GUIBTPOBON KOJOHHBI BBUHUYMBAIOT OYPHIIbHBIE TPYOHI,
4yepe3 KOTOPYHO ITOJAI0T BOY 10 OCBETJICHMS €€ Ha BBIXOJIE.

3areM NpPOU3BOAUTCS ONPOOOBAHME CKBAXUHBI C LIEIbI0 YCTAHOBIICHUS €€
MIPOU3BOJAUTEIIBHOCTA M TMOATOTOBKM K NOCTOSHHOW 3KcIUTyatanu. OTKauKy
HEOOXOAMMO BECTH APAUPTOM INPH JABYX MOHMKEHUSIX YPOBHS, HAUNHAsL C MEHBIIIETO,
C 1eOUTOM HE HIKE IPOEKTHOTO.

Tabnuua 3.5 OcHOBHBIE TapaMETPhI 3pAUQPTA IPHU PACTIOIOKEHUU TPYO B CUCTEME

«BHYTPH»
Muamerp Huamerp I'myOuna cnycka | ['myOuna criycka BO3AyXOIPOBOJHBIX
BOJIOIIOBEMHBIX | BO3LYXOIPOBOJHBIX | BOJOMOIBEMHBIX TpyO, M
TpyO, MM TpyO, MM TpyO, M 1 moHmwKeHue 2 TIOHWKEHHUE
114 33 50 25 35

OTkauka Mpu KaXKJIOM IOHWKEHHH JIOJDKHA TPOJIOJDKATBCSA 0 JTOCTHKEHUS
YCTaHOBUBIIIETOCS PEKMMa MPUTOKA BOJABI B CKBOKHUHY, ITOKA3aTEIEM YETO SBIISCTCS
CTAaOWJIbHBINA JIEOMT W TOHWIYKEHUE YPOBHsS BOJABI B TedeHUU 4 — 5 yacoB. OOmias
MIPOJIOJDKATEITLHOCTh OCBOSHHUS 5 CYTOK.

B mporecce OTKauku OJHOBPEMEHHO JIOJDKHBI BECTHUCh HAOIIOJCHUS 3a
YPOBHEM BOJIbI B CKBOXKHMHE U 3a J1eOUTOM. 3aMephbl IIPOU3BOJIATCS B TEepBhIC 2 Yaca
gyepe3 kaxasie 10 MuHyT, 1 ocieayromue 12 yacoB yepe3 oauH Jac u gaiee 2 — 3
yaca.

[Tocne mpekpamieHus OTKAYKH 00S3aTeIbHO TMPOBOMIT HAOMIOACHUS 3a
BOCCTAHOBJICHUEM YPOBHS CO CIICIYIOIIMM HHTEPBAJIOM 3aMepoB: mepBbie 10 — 15
MUHYT 4€pe3 MUHYTY, 3aT€M uepe3 5 MUHYT, Jlajee 4yepe3 yac. 3aMmepbl YPOBHS BOJIbI
HEOOXOJIUMO MPOU3ZBOAUTHL C TIOMOIIBIO YpOBHEMepa, jaeduta — OOBEMHBIM
CITOCO0OM.

B koHIIe OTKauku OTOMpAIOTCS MPOOBI BOABI IS MPOBEACHUS XHMUYSCKOTO
aHajM3a B KOJMYECTBE HE MeHee 2 uTpoB. OTKaunBaemas BoJIa He JOJKHA TI0T1a1aTh
o0paTHO B CKBaXHHY, JJII ATOTO MPOKJIAABIBACTCS BOJOMPOBOJ, JUIMHA KOTOPOTO
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3aBUCHUT OT XapakTepa penbeda, HO HE MEHee pajuyca MepBOro mosica CAaHUTAPHOU
OXpaHBbI.

3.4 OGopynoBaHue CKBAKMHBI ISl IKCILIYyaTAIlUU

[To OoKOHYaHWIO OMBITHBIX PAOOT CKBaKWHA OOOPYAYETCS I TOCTOSHHOM
AKCIUTyaTaluu. B cKkBakMHYy ycTaHaBlIMBaeTCsl MOTpy)HOM Hacoc Tuna J1[B6-10-80
Ha ©DyouHy 30 MeTpOB M MOHTHUPYETCS OTrOJIOBOK, KOTOPBIM oOecreynuBaet
TePMETHYHOCTh CKBKHHBI, OTOOp MMpoO BOABI HA aHAIW3 W BO3MOKHOCTH
NEPUOJNYECKOTO 3amMepa YpPOBHS BOJBI, JJISI YEro B CKBAXHUHY CITyCKaeTcs
nbe3oMeTpuyeckue Tpyoku auamerpom 33 MM Ha riryouny 30 merpos. Ha oronoBke
YKa3bIBA€TCS HOMEP CKBaXHUHBI, r0j] €€ OypeHUs U COKpallleHHOE HauMEHOBaHHUE
OypoBOI OpraHHu3allm.

Han ckBaXMHOW yCTaHABIMBAETCS HACOCHASI CTaHLMSA, B MPEAETIax KOTOPOM
npenycmatpuBaercss Bogomep tuma BT — 80 mns cucreMaTHYECKHX H3MEPEHUMN
nebuta cKkBaXWHBI Mpu dKcruryaTanuu. lypd BOKpYyr ycThsi CKBaXKHUHBI pazMepoM
1,5x1,5x1,0 m Getonupyercs. B ciyuae HEBO3MOXKHOTO 00OpPYIOBaHUS CKBaKUHBI
MOTPYKHBIM HACOCOM Cpa3y MOCJE€ NPOBEACHUSA OTKAYKHU, YCTbE €€ 3aKpbhIBACTCS
METAJIMYECKON 3arJIyIIKOM.

3.5 HacocHasi cTaHIIUSI HA/I CKBAKMHOM

HacocHasi craHuus Haj CKBOXKUHOM NMpeaHa3zHayeHa Jyisi 3a00pa MOI3EMHBIX
BOJI M3 TpyOuyaThlXx KOJIOAIEB M TOJaYd B CHUCTEMY BOJOCHAOXKEHHS.
TexHonornyeckoe 00OpyIOBaHME MOHTUPYETCS BHYTPH 3/aHMSI HAaCOCHOW CTaHIIUU
MOCJIE YCTAHOBKH €r0 HaJl CKBAXKMHOM.

31aHue HACOCHOM CTaHIMU MPENICTABIsAET COO0M OOKC U3 IIMTOBBIX MaHEJEH,
BBITIOJTHEHHBIX B 3aBOJICKHX YCJIOBHUAX M3 METAIUIMYECKOTO M JAEPEBSIHHOTO KapKaca.
Bokpyr 31aHus ycraHaBiauBaeTcs OTMOCKa IUPUHOM 0,7 M ¢ GETOHHBIM MOKPHITHEM
1o 1eOEHOYHOM OrOTOBKE.

B 0Ookce HacoCHOW CTaHIIMM CMOHTHUPOBAH TEPMETHYHBINA OTOJOBOK, C
OTIOPHOM TUTUTOM, crHeluagbHasi MypTa sl COSIUHEHUSI BOJOMOAbEMHON TPYOBI C
ONOPHOM IUIUTOW, KOJIEHO, 3allOpHAasl apMaTypa, MAHOMETP, YCTPOMCTBO IS 3aMepa

YPOBHA BOJAbBI, CUCTYMK W CTAHIUA YIIPaBJIICHUA HACOCOM.
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OObecnieueHre HACOCHOM CTaHLMU AJIEKTPOIHEPTHEN TOJKHO OCYIIECTBIISETCS
OT MCTOYHUKA MHUTaHUs HampsbkeHueM 220 B xaOenbHbIM BBOJOM uepe3 MaHelb Ha
YPOBHE II0J1A.

3.6 UcnosiHnTEILHAS IOKYMEHTAIUA 110 BOA03a00py

[To oxoHuanum OypeHMs U ONpOOOBaHMS BOA03a00pa OCYLIECTBISETCS
[AaCIOPT CKBa)XKMHBI, KOTOPBIM HapsLy C OTPAKEHUEM I'€OJIOTMYECKOIO CTPOEHUS U
TUAPOrEOJIOTUYECKUX  YCIIOBHUM  y4acTKa JOJDKEH COJIEpPKAaThb TEXHUYECKYIO
XapaKTEPUCTUKY CKBAKMHBI KaK IIOCTOSHHO JCHCTBYIOLIETO HHXEHEPHOIO
coopyxkerus. Kpome Toro momkHa OBITh JaHa OLIEHKa KadyecTBa BOJBI TIO
pe3yJbTaTaM aHaJIU30B, & TaK K€ KpaTKas MaMmsATKa C PEKOMEHJALNEU 10 PEXUMY
AKCIUTyaTaluu BoA03a00pa. JomKHBI MPUKIIAAbIBATHCS TAKXKE aKThl IpUEMa-Cauu U

CMOHTHUPOBAHHOI'O BOJIONIOABEMHOIO 000PYAOBAHUSI.
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4. UH:KeHepHbIe M3BICKAHUSA AJIS1 OYMCTHBIX COOPYKEHH I

4.1 UnKkeHepHO-TeoAe3NYeCKHe U3bICKAHUS

WNnxeHnepHo-reoie3nueckue U3bICKaHUs Ha 00bekTe «CTpOUTENbCTBO
OYMCTHBIX COOpPYXE€HUW»  mnpousBeleHsl B mapre 2015 roma HAa OCHOBaHUU
TEXHUYECKOTO 3aJaHusd. B aJMUHHCTPAaTHBHOM OTHOLIEHWHM Y4YacTOK 3aBoja
HaxoauTcs B ¢. KoxkeBHMKOBO ToMmcko# 001acTH.

[leapt0 mnpoBeNEHUS HWHXKEHEPHO-TEOAE3NYECKUX H3BICKAHUN  SBISLIOCH
MoJIyueHHe Tomorpaduyeckoro IuUlaHa IUlomaaku B wmacimtadbe 1:500, ans
JTanbHEHIIe pa3padOTKM TPOEKTHOW JOKyMeHTaruu. Bce paboTer  Obun
MIPOU3BEJEHbl B COOTBETCTBUHU C MPOrpaMMoi Ha MHXeHepHble u3blcKaHus (CHull
11.02-96 , CII 11-104-97). Tonorpado-reoae3nuecKue NCCIICI0OBaHUS paiioHa paHee
Ha JaHHOM Y4acTKE€ HE IPOBOIWINCH.

4.1.1 T1;1aHOBO-BBICOTHAS CbEMOYHAS I'e0le3HYeCKas CeTh

[11aHOBO-BBICOTHOE OOOCHOBAaHHE CO3/IaHO JJIEKTPOHHBIM TaXOMETPOM
Sokkia SET550RX Ne 112590. IlonoxeHrne MyHKTOB BBEIOpAaHO B MECTE, yIOOHBIM
IUIA TEOAE3UUECKUX H3MEPEHUN U 00ECIeunBaIOIIEM ChbEMKY CUTYallMd U penbeda.
[IyHKTBI 3aKperuieHbl BpPEMEHHBIMH 3HAaKaMH, B KayeCTBE KOTOPBIX ObUIA
MCIOJIb30BaHbl METAJNIMYECKHE MTHIPH. TeM caMbIM ObUIM COCTaBJIEHBI KaTalOIH
KOOpJMHAT U BBICOT MMYHKTOB IJIAHOBO-BBICOTHOI'O 00OCHOBAHUSI.

4.1.2 Tonorpaguueckasi cbeMKa

[InaHoBass ChEMKa IUIOLIAJKM BBINOJHEHA D3JIEKTPOHHBIM TaXxOMETPOM
MOJISIPHBIM  CITIOCOOOM € MYHKTOB IJIAHOBO-BBICOTHOTO OOOCHOBaHMS B MaciuTade
1:5000 c BeneHue abOpuCHOTO XypHaia oOMepamMu rabapuTOB 31aHUI U COOPYKEHUM,
Y U3MEPEHUSI KOHTPOJIBHBIX CBSI30K MEX1y HHUMH. BBICOTHAs che€MKa BBIIOJIHSIIACH

OJIHOBPEMEHHO C IJIAHOBOH, CIIOCOOOM TPUTOHOMETPUUYECKOTO HUBEJIUPOBAHUS.
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Tabnuma 4.2 Karanor KoOpAUHAT U BBICOT ITyHKTOB IJIAHOBO-BBICOTHOTO

000CHOBaHUS
No Nwms nynkra X v H
1 2 3 4 5
I11aHOBO-BBICOTHOE 000CHOBAHME
1 T-1 16878,10 5053, 84 83,77
2 T-2 16987,33 5179, 46 85,03

4.1.3 KamepasbHasi 00padoTka MaTepuaJjionB

OO6paboTKka pe3yJbTaTOB IMOJEBBIX H3MEPEHUN BBINOJIHEHA MPU TOMOIIU
nporpammuaoro komruiekca INndorCAD. Cosznanme Ttomorpauyeckoro IUlaHa B
COOTBETCTBUM C TPEOOBAHUSMHU YCIOBHBIX 3HAKOB BBINOJHEHO IIPU IOMOIIU
nporpamMmmuoro komruiekca IndorCAD.

4.1.4 KonTpo.ib 1 mpueMKa padot

B npouecce BBINOJHEHUS U3BICKATEIBCKUX PaOOT, OBbLI BBIIIOJIHEH MOJIEBOU
KOHTPOJIb U TNpUEMKa Tomnorpado-renernyeckux padotr. KoHTponb mnpou3Boauiics
IIyTEM HHCTPYMEHTAIBHOIO ONPEAECICHUS] KOOPAMHAT, OTMETOK, 3aKPEIUIEHHBIX
BPEMEHHBIX 3HAKOB.

[Io pesynbraTam KOHTpoJis TOmOrpado-reoe3ndeckux padboTr ObUIO
YCTaHOBJICHO:

e  PacxoxneHue KOHTPOJIBHBIX U3MEPEHUN c U3MEpPEHUSIMU
BBINIOJIHEHHBIMU UCIIOJIHUTEISIMU B MPEeNiax AOMYyCTUMBIX;

e  MeToauKa BBINOJHEHHUSI MOJEBBIX PabOT COOTBETCTBYET TPEeOOBAaHUSAM
NENCTBYIOIIMX B HOPMAaTUBHOW TOKYMEHTALMU.

Pe3ynbpTaThl OJIEBOr0 KOHTPOJIA OPOPMIIEHBI 3aMKUCIMU B MOJEBOM KypHaJe
0€e3 COCTaBJICHUS aKTa.

4.1.5 OcHOBHbBIE BBIBOJAbI HH/KCHEPHO-TE0Ae3UYECKUX U3bICKAHUN

[TommHoTa TOMOrpadM4YecKoro IiaHa COOTBETCTBYET COCTOSIHUIO CUTYallUd U
penbeda Ha MOMEHT MOJIEBOr0 KOHTPoJiA. [loneBbie pabOThI BBHIMOIHSIUCH COTJIACHO

TpeboBaHMM MpaBuiI Mo TeXHUKU Oe3omacHocT [1TH-88.
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Breimmonuennsie Tonorpado-reoae3nueckre padoThl MO CBOMM TEXHUYECKHM
MOKa3aTeNsIM U PE3yJbTaTaM BHYTPHBEAOMCTBEHHOIO KOHTPOJIS YIOBJIETBOPSIOT
tpeboBanusim CHull 11-02-96 u CI1 11-104-97.

4.2 NHKeHepHO-Te0JI0rnYecKHe N3bICKAaHUS

WNHkeHepHO-TeoIOTUYECKHEe H3BICKAaHUSI HEOOXOJMMBI JJiIsi KOMILJIEKCHOTO
U3YYEHUSI HMHXKEHEPHO-TEOJIOTMYECKUX YCIOBUM IUIOMIAAKUA IPOEKTUPYEMOTO
CTPOMUTENHCTBA, BKJIIOYAs pelibed), Tre0IOTHYECKOE CTPOSHHUE, CECMOTEKTOHMUECKHE,
reoMopdOJIOTHYECKUE U THUAPOreOJOTUYECKUE YCIOBHUS, COCTaB, COCTOSIHHE W
CBOMCTBA TPYHTOB /i OOOCHOBaHMS TMPOCKTHOW JTOKYMEHTAIlMU CTPOHUTEIHCTBA
(yHIaMEHTOB, COCTaBJIEHUS NPOTrHO3a BO3MOXHOIO HM3MEHEHUS HHXKEHEPHO-
IEOJIOTUYECKNX U TEXHOTEHHBIX YCJIOBUW M MPU CTPOUTEIBCTBE U HKCILTyaTalllH
coopykeHus. Cpok BBIIIOJIHEHHs pabOT YCTAaHABIIMBAKOTCSA MO YCIOBHUSIM JIOTOBOpA.
['eonornyeckne H3BICKAHUS BBINOJIHUIMNCh HA CTaJAUM TPOSKTHPOBAaHUS paboueit
JOKYMEHTALINH.

[IpoekTupyeMble THAPOTEXHUUYECKHE COOPYKEHUS TPEJICTABISAIOT CcO00M
KopoOa Ha TIIUTHOM TuUIe GYyHAAMEHTOB. Pa3mep CTpOUTEIBHOM ILIONIAJIKH
coctapisier 250 M°. CTPOUTEIBCTBO COOPYKEHHS MPEIIONAraeTcsl BBIOTHATh Ha
€CTECTBEHHOM OCHOBaHMM. [nyOuHa uist 3anoxeHuss ¢GyHAaMeHTa COCTaBIseT 3
MeTpa. COOpyKEHHsI OTHOCSTCS KO BTOPOMY YPOBHIO OTBETCTBEHHOCTH.

4.2.1 Meroabl NpoU3BOACTBA U 00bEeMbI padoOT

[Ipoxonka TOpHBIX BBIPAOOTOK OCYIIECTBUIIACHL OypoBoi ycTaHOBKOW YI'b-
50M ynapHO-KaHATHBIM CIIOCOOOM, AMAMETP KOTOpou cocTaisia 168 mm. ['myOuHa
pa3BeIKU IPYHTOB OCHOBAHUS U PACCTOSHUS MEXIY BbIpAaOOTKaAMU yCTaHABIMBAIUCh
cornacHo CIT 11-105-97 mynkr 8.4. Tabnuiet 8.1 u 8.2. OT60p nMpod HEHAPYIIICHHOM
CTPYKTYPbl OCYILECTBIISIETCS C IMOMOIIbI0 OOBEMHOIO KOJbIA MJIA ONpeneseHus
¢bu3nUecKux CBOMCTB TpyHTOB. KonmdecTBo 00pasioB TpyHTa JOJDKHO OOECTICUUTH
o Kaxaomy BblaeraeHHoMy UI'D nonydyeHne 4aCTUYHBIX 3HAYEHUN B KOJUYECTBE HE
MeHee 10 xapaktepucTtuk coctaBa u coctossHusi rpyHToB (CII 11-105-97 m. 7.16).
Hns  onpeneneHus (QPU3MKO-MEXaHUYECKUX CBOWCTB TIPYHTOB, OTOOp mpod

HEHAPYIIEHHON CTPYKTYPbl OCYIIECTBIISIETCS MPU MOMOIIM TPYHTOHOCA U3 CKBaKUH.
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MOHOAUTBI HE MEP3JIBIX, PHIXJIBIX MECUAHBIX TPYHTOB, & TAK)KE MbUIMBATO-TIMHUCTBIX
TPYHTOB MSTKOIJIACTUYHON W TEKydel CTPYKTYypbl OTOMpPAIOT TMPU IOMOIIA
BJIaBJINBAEMbIX LWJIWHJIPUYECKUX WM MPSAMOYTOJbHBIX TPYHTOHOCOB C YacCTUYHO
WU TIOJIHOCTHIO TEPEKPHIBAEMBIM BXOJIHBIM OTBEPCTUEM, TMOTPYKAEMBIX CO
ckopocTbio He Oonee 0,5 M/MUHYTY. 3aTeM OOBEMHBIM KOJILIOM W3 MOHOJIUTA
otOupaeTcst mpoba i onpeieNIeHUs IIIOTHOCTH TPYHTA.

B mamHOM ciydae mpoOOOTOOPIIMK HUIUHAPUYECKUH TOHKOCTCHHBIH,
muamerpoM 108 MM ¢ KilamaHOM Ha BXOJHOM OTBEPCTHH. Pexylnee KOIbIO
nuametpoM 40 mMm. OTOOpaHHBIN 00BEM IpyHTA MOMENIAETCA OUKCY U U30JUPYETCS
BO BHEIIIHEHN CPEJIBI.

s yCTaHOBIIEHHS T€OJIOTHYECKOTO pa3pe3a MPOCKTUPYEMON CTPOUTEIBHOMN
IJIONIA/IKK, OTOOp MPOO TPYHTOB M MOA3EMHBIX BOJ BBITIOJIHEHA MPOXOJKA TOPHBIX
BBIPAOOTOK TITyOMHOM 710 20 METPOB B KOJIMYECTBE 5 CKBAXKHH.

OmnpeneneHrue MPOYHOCTHBIX U Je(HOPMAIMOHHBIX XapaKTEPUCTUK TPYHTOB
BbINIOJTHEHA 1O ux ¢usnyeckum cBorctBam (CHull 2.02.01-83* n. 2.16), mo
KOMIIPECCUOHHOM CKUMAEMOCTH TPYHTOB U MO CONPOTUBICHUIO TPYHTOB CIBUTY
METO/IOM IIJIOCKOCTHOTO pa3pesa B JIA0OPAaTOPHBIX YCIOBUSX.

YacTHble 3HAYEHUS MEXAHUYECKUX W (PU3HUECKUX CBONCTB TPYHTOB IIO
nabopaTOpHBIM JaHHBIM CBeACHBI B TaOiuiyy Nel co craructuueckoir oOpabOTKOM
pEe3yJIbTATOB UCIBITAHUM U BbleIeHHbIMU T3,

HopmatuBHBIE U pacyeTHbIE 3HAUCHUA (PU3UKO-MEXAHWYECKUX CBOMCTB
rpyHTOB nipuBeAeHbl B Tabmuue Ne3. B conocraBienHoi tadnuie Ne 4, mpuBeaeHbI
MEXaHUUYECKHE XapaKTePUCTUKU IPYHTOB, MOJYYCHHBIC U3 PA3HBIX UCTOYHUKOB.

B pe3ynbraTe WHcCClENOBaHUS WHXKEHEPHBIX H3BICKAHUI  yCTaHOBJIEHBI
MHXEHEPHO-TEOJIOTUYECKHE, THUAPOreOJOTUYECKUE U  TEXHOTEHHBIE  YCIIOBUSA
CTPOUTENBHON TUIOIIAIKH, ONPEIeTIEHBl HOPMATHUBHBIE U PACUETHBIE XaPAKTEPUCTUKH

CBOWMCTB I'PYHTOB IIpU AOBEpUTEIbHOMN BepositHocTH 0,85 1 0,95.

61
BepHyTbca B http://y4ebHukn.mHdopm2000.pdo/diplom.shtml



Y3HaiTe CTOMMOCTb HanMcaHWs Ha 3aka3 CTyAeHYeCKMX U acnnpaHTCkux pabot
http://y4ebHukn.mHdpopm2000.pd/napisat-diplom.shtml

Tabnuma 4.3. KonumdectBo ot6opa mpobd

Ne n/n HaumenoBanue pabot Enununne: Komnyectso

M3MEpEHUS

1 Pa30uBka 1 npuBs3Ka ropHbIX BEIPAOOTOK U 1 Touka 5)

TOYEK CTATUCTHYECKOT0 30HANPOBAHUS
2 MexaHnudeckoe yapHO-KaHaTHOE OypeHue 1 ckBaxnHa
CKBOKUH AuamMeTpoMm 168 Mm 1 M HOTrOHHBINI

3 Ot60p 1po0 rpyHTa U3 CKBAXKUH 1 MoHOHUT 18

1 mpo6Ga 23

Bcero npo6 41

4 JlaGopaTopHbIe onpeneneHus GU3nuKo- 1 mpoba 41

MEXaHHUYECKUX CBOWCTB TPYHTOB
5 XuUMHYECKr€e aHaJIN35I BOJBI 1 mpoba 3
6 Kawmepanbabie 00paboTkH
7 CocTaBiieHre TEXHUYECKOT0 OTYeTa 1 oTuer 1

M3y4eHHOCTh WMHYKEHEPHO-TE€OJIOTMYECKUX YCIOBUN JAHHOIO ydacTKa U B
HEIOCPEICTBEHHON OJIN30CTH — OTCYTCTBYET.

4.2.3 Teosoruveckoe CTPpOEHHE W CBOICTBA TIPYHTOB CTPOMTEILHOM
IUIOIAIKHA

Crpaturpado-reHeTHUYEeCKMil ~ KOMIUIEKC pailoHa paboT mpeacTaBieH
BEPXHEUYETBEPTUYHBIM  AJUIIOBHAJIIBHBIM  OTJIOKCHMSIMHU,  KOTOpBIE  3aJIETArOT
HEMOCPEJICTBEHHO Ha KOpE BBIBETPUBAHUS TJIMHUCTBIX claHueB. ['eosoro-
JIMTOJIOTMYECKUI pa3pe3 MO NMPOCTUPAHUIO BBIIEPKAH, 3aJIETAHNUE BBIJICJICHHBIX CIOEB
IPYHTOB — FTOPU30HTAJILHOE U C HE3HAYUTEIbHBIM YKIOHOM.

Hccnenyemas cTpouTenbHas IUIONIAKa XapaKTEPU3YeTCsl TOPU30HTAIBLHBIM
HEHAPYILIEHHBIM 3aJIETAHUEM CJIOEB, OTCYTCTBHEM CHUCTEMBI TEKTOHUYECKHUX TPEILHH
U pa3apoOJICHHOCTH U NIPE/ICTABIICH:

A) CoBpemeHHbIE YETBEpTUUHbIE OOpa30BaHUs MPEICTaBICHbI MOYBOM C
BKJIFOUEHUEM KPYMHOOOJIOMOYHOTO IpyHTa. MoImHOCTh 00pa3oBanuii coctasiser 0,3
MeTpa.

b) AmttoBuasbHbIE OTJIOKEHUS 3aJIeral0T HUKE COBPEMEHHBIX 00pa3oBaHMiA
M JI0 KOHEYHBIX IIyOMH CKBaXXWMH (20 METpOB) M NpPEACTAaBICHBI TONILEH Cepo-
KOPUYHEBBIX CYTJIMHKOB OT TYTOIUIACTUYHOW 1O TEKYYEIIaCTUYHOM CTPYKTYpbl. B

TOJIIIC BCKPBITHI JIMH3bI U ITPOCJIION CYIJIMHKOB Tequeﬁ KOHCHUCTCHILINU. MOH_[HOCTB
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tonmuy wm3mepsiercss B npexpenax 10,1 — 10,9 merpoB. A Tak e cI0eM cepo-
KOPUYHEBBIX MTECKOB MEJIKUX BOJIOHACHIIIEHHBIX, MOIIIHOCTHIO OT 8,8 — 9,6 MeTpOB.

Ha ocHoBaHumM aHaiv3a NPOCTPAHCTBEHHOW HM3MEHYMBOCTH TMoOKa3zareen
(bU3UKO-MEXaHUYECKUX CBOMCTB TPYHTOB, MO YCIOBHUSIM 3aJI€TaHUS U MPOCTHUPAHUS
OTJIO)KCHUW Ha HCCIEAyeMOM IUom@anaku, a tak xe coryacHo 'OCT 20522-96 npu
OTnpeJIelIeHUN OCHOBHBIX TPYHTOBBIX €UHUII, BblAeNneHo Tpu UI'I:

1) UI'D — 1 mnpencraBieH CepO-KOPUYHEBBIM CYTIIMHKOM  TSDKEJBIM
NBUIEBATHIM MATKOIJIACTUYHOW KOHCHCTEHIIMM M OXapakTepu3oBaH 1o 15 mpobam.
duzuvecknue CBOMCTBA TPYHTOB IMEPBOTO 3JIEMEHTA OMpEAeNeHbl MO 5 mpobam
HEHAPYIIEHHON CTPYKTYPbl METOJIOM PEXYIIEro 00bEMHOT0 KoJibla 1 1o 10 nmpodam
HEHApYyIIeHHON  CTpYKTyphl. OObequHEHHWE TPYHTOB  pPa3HOTO BHJIA U
OTJIMYAIOLIUMUCA 3HAUCHUSIMU MToKa3zaTesel Tekyuyectu gomyckaercs (I'OCT 20522 —
96 1m.4.5), mpu 3ToM KOPPGUIMEHT BapuallMd HAXOAMUTCS B TMpeeiax HOPMBI.
HopmaruBHoe 3HaueHwe yuciaa muactuaHocTH |,=12. HopmaTuBHOE 3HadeHue
nokasarenst Tekydectn | =0. HopmaTuBHEIH yaenpHbi Bec rpynTa Y=20,23 KH/Mm .
Pacuetnbie 3HaueHus yzaenbHOro Beca Mo jgedopmanusm  Y=20,04 kH/™M®, 1o
necymeii crocobuoctn Y = 19,95 xkH/M®. HopmatuBHOe 3HadeHne kodddummenTa
nopuctoctu €=0,68.

MexaHndeckue CBOWCTBA CYIJIMHKA IO JIaOOpaTOPHBIM HCCIICTOBAHUSM,
tabmmyapiM  3HaueHusM  CIT  50-101-2004  xapakTtepusyeTcss — CIEAYIOIIMMHU
3HAYCHUSIMHU 10KA3ATEIIEH.

A) HopMmatuBHoe 3HaueHue moayss ooment nepopmaruun E=7,9 Mna.

b) HopmaTuBHOE 3HaueHHe yriia BHyTpeHHEro TpeHus ¢=19,9 rpamnycos,
pacdeTHbIe 3HaYeHUS 10 Aedopmanusm ¢=19,1 rpagycos, Mo HecyIIel CnocCOOHOCTH
¢=18, 6 rpamxycos.

B) HopmaruBHoe 3Hauenue ynenbHoro conportuBienuss C=22,1 «lla,
pacuetHble 3HaueHus 1o nedopmarusm C=20,4 klla, mo Hecymieit crnocoOHOCTH
C=19,2 klla.

2) UT'D — 2 npeacraBieH cEpO-KOPUUYHEBBIM CYTJIMHKOM JIETKUM MbLIEBATHIM

TEKYYeIJIaCTUHYATOM KOHCHCTEHIIMM U oXapakTepu3oBaH 16 mpobam. dusnueckue
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CBOMCTBA I'PYHTOB BTOPOTO 3JIEMEHTa OMNpEIEICHbI M0 8 mpobaM HEHapyIIeHHON
CTPYKTYPBI METOZIOM PEXYIIEro 00OhEMHOTO KOJIbIIA U 10 8 MpobaM HEHApYIICHHON
CTpyKTypbl. OObeIMHEHNE TPYHTOB PA3HOTO BUAA W OTIMYAIOMIMMUCS 3HAYCHUSIMU
nokazarensa Tekydectu pgomyckaerca (OCT 205222 — 96 u 4.5), ), npu 3TOM
K03 QUIIMEHT Bapualuu HAXOAMUTCS B Mpenenax HopMmbl. HopmaTuBHOE 3HaueHMe
yucna 1maactuaHocTH |,=11. HopmaTuBHOEe 3HadeHHe TIOKa3aTels TEKY4eCTH
1,.=0,88. HopmaTiBHbIi ynenpHbli Bec rpynTa Y=19,69 kH/M°. PacuerHbie 3HAUCHHS
yJAeJIbHOrO Beca 1o aedopmanmsam Y=19,51 KH/M3, o HecyIerd cnocooHocTu Y| =
19,41 xH/M’. HopmartuBHOe 3HaueHme kodhdummenta mopuctoctd e=0,769.
MexaHu4ecKkue CBOICTBA CYIJIMHKA O Ja00OpaTOPHBIM UCCIEAOBAHUAM, TAOJIUYHBIM
sHaueHusm  CIT  50-101-2004 xapaktepusyercs CIEAYIONIMMH  3HAUYCHUSIMHU
ITOKA3aTeIeH.

A) HopmartuBHoe 3HaueHHne MoyJisi oomien nedopmaruu E=5,0 Mna.

b) HopmaTuBHOE 3HaueHHWE yriia BHYTPEHHEro TpeHus ¢=17,5 rpamgycos,
pacueTHble 3HaYeHus no aedopmanuam ¢=15,5 rpagycoB, o HecyIIel CnocoOHOCTH
¢=14, 6 Tpaxycos.

B) HopmartuBHoe 3Hauenuwe yzaenbHoro comnpotuBienus C=18,9 «lla,
pacuetHble 3HaueHus mno nedopmarnumsam C=17,3 klla, mo Hecymieit crnocoOHOCTH
C=16,2 xlIIa.

3) UI'D — 3 mnpencraBieH MECKOM CEpO-KOPUYHEBBIM BOJIOHACHIIIEHHBIM,
IJIOTHBIM H oXxapaktepuszoBadH 1o 10 mpoOam. dusmyeckue CBOICTBA TPYHTOB
aneMeHTa ompeneneHsl 1o 10 mpobam  HeHapylieHHOW  cTpykTypel. Ilo
IPaHyJIOMETPUYECKOMY COCTaBy Iecku Mesikue. HopmaTMBHOE 3HAYeHHE 4YHCIa
wiactuaHoct  |,=12. HopmatuBHbIA ynenpHbI Bec rpyHTa Y=20,27 kH/M®,
PacuerHbie 3HaueHHs yAeabHOTO Beca mo aedopmaiusaMm Y=1991 kH/M®, o
Hecymiell cocobroctr Y, = 19,69 xH/m®. HopmaruBHoe 3HaueHHe KodddHIHEHTA
nopuctoctu €=0,546.

MexaHnudeckue CBOWCTBA CYIJIMHKAa MO JIA0OpAaTOPHBIM HCCIIEOBAHUSM,
tabnmumunbiM - 3HadeHusiM  CII 50-101-2004  xapakTepusyercss  CIETyHOIIMMHU

3HAUYECHUAMM TOKa3aTeIEH.
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A) HopmatuBHOe 3HaueHHE MOy s oomiei nedopmaruu E=38,0 Mma.

b) HopmaruBHOe 3HaueHWE yrIjia BHYTPEHHErO TpeHHs (=36 Tpaaycos,
pacyeTHble 3HAYeHUs 1Mo Aehopmanusm (=36 rpagaycoB, 10 HECyIIeH COCOOHOCTH
¢=32,7 rpatycoB.

B) HopmaruBHoe 3Hauenue yaenbHoro conpotuBieHuss C=4,0 «klla,
pacueTHble 3HaueHud 1o aepopmanusim C=4,0 klla, no Hecymeit cnocooHoctu C=2,7
kl]a.

4.2.4 I'maporeosiorudeckye yCJA0BHsI CTPOUTENbHOM MJIOIIATKA

['uaporeonorudyeckue yclioBUs IUIOLIAJIKM, HA MEpPUOJ IMPOU3BOACTBA
OypoBBIX pPabOT, XapaKTepU3yeTCs HAIMYMUEM TOA3EMHBIX BOJI, MPEICTABICHHOU
BEPXOBOJIKOM BCKpHITOM Ha rinyoune 2,0 merpa. [lo mpocTtupaHuio BepXOBOJKa
pacnpoCTpaHseTCs MO BCEU UCCIeAyeMOH Tomaake. BogoBMemaoommumMy rpyHTaMu
aBisitoTcst cyrnuHku UI'D — 2. Tlo ruapaBanvyeckum yCIOBHUSIM BEPXOBOJKA HOCUT
Oe3HanopHbIN XapakTep. PexXuM MOA3eMHBIX BOJI MOKET ObITh HApYIIEH BCIIEJCTBUE
TEXHOT'E€HHOTO MO ’hbeMa YPOBHS BEpXOBOAKHU. [[uTaHuEe BEpXOBOJIKH OCYIIECTBIISIETCS
3a cYeT WHQWIbTpAIMU TOBEPXHOCTHBIX BOJ W YTEYEK W3 BOJOMPOBOISAIINX
KOMMYHUKAIIMH, a pa3rpy3ka B HIDKEJICKAIUE BOJOHOCHBIE TOPU30HTHI, KOTOPHIC
TUIPABINYECKU CBA3aHbI ¢ OacceitHoM peku OO0b. Ha ¢doHe HapyleHHOro pexnma
BOJIOHOCHOTO TOpPU30HTAa OTMEYAaeTCsl CE30HHOE KOjeOaHue TIOJ3EMHBIX BOJI.
AMIIIUTY1a CE30HHOTO KoyieOaHus ypOBHSA MOA3EMHBIX BoA cocTamiseT 0,5 merpa.
HaunlGonee BbiCOKME ypOBHHM HaOMIOMAIOTCS B Mae — HIOHE, HauOoyiee HU3KHE B
dbeBpasie-mapTe. YPOBHU MOA3EMHBIX BOJ, 3a()UKCUPOBAHHBIC B MIEPUOJ MPOBEICHUS
MOJIEBBIX pa0bOT, OJIM3KH K UX MAKCUMAJIbHOMY TOJIOKEHUIO.

Ha rmybune 10,4 meTpa BCKPHIT BOJOHOCHBIM TOPU3OHT MPEICTABIICHHBIN
IPYHTOBBIMH BoJiamMH. [lo mpoCTUpaHUIO TPYHTOBBIE BOJIbI PACIPOCTPAHSIOTCS IO
BCEl HCcieayeMoi Iomaake. BogoBMEIIAIOIMMUA TPYHTAMHU SIBIISIIOTCS. TECKU
HacbleHHbIe Bojoil UII'D — 3. Bogoymnop He BCkpbIT. [0 ruapaBindecKuM yCcaoBUSIM
TPYHTOBBIC BOJBI HOCAT O€3HANOPHBIM XapakTep. IluTaHue TPYHTOBBIX BOJ

OCYHICCTBIACTCA 3a CHUCT BbIHICIICKAIINX BOJOHOCHBIX TOPHU30HTOB. Pa3rpy31<a
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OCYILIECTBJISIETC B HIDKEJNEXKAllle  BOJOHOCHBIE  TOPU3OHTBI,  KOTOPBIE
THIpaBIMYECKU CBA3aHbI ¢ OacceitHoM pexu OOb.

[Io XWMHUYECKOMY COCTaBy TIOJ3E€MHBIC BOJbI CJIa00arpecCUBHBIC IIO
OTHOIIEHUIO K OETOHY HOpMaIbHOU mpoHHUIiaeMocTH. 1o comepkannio cynbhaToB U
XJIOPUJOB — C1ab0arpecCUBHBIC TI0 OTHOIICHUIO K KeJI€300€TOHHBIM KOHCTPYKIIHAM
IpyU MNEPUOAUYECKOM cMmaurMBaHUM. CTENEeHb arpecCMBHOTO BO3JIEUCTBHUS TpyHTa
BBIIIIC YPOBHSI MOA3EMHBIX BOJI HAa apMarypy >KeJIe300€TOHHBIX KOHCTPYKIUH —
HearpeccuBHas. AHaJIM3 BBINIOJIHEH B JJAOOPATOPHBIX YCJIOBHUAX HA BO3AYIIHO-CYXYIHO
HAaBECKY.

[lokazatenu XMMHUYECKOrO COCTaBa TMOA3EMHBIX BOJ TMOJYYEHBl ISt
OTIPEJICJICHHS CTEIIEHU arpeCCUBHOTO BO3JICUCTBUS Cpejl Ha KOHCTPYKIIMH U3 OeTOHA
u xene3o0erona (CHull 2.03.11 — 85 tab. 4, 5, 7).

['uaporeosiornyeckre yCiIOBHUs, Ha TEPHOJI IIPOM3BOJICTBA OYypOBBIX paboT,
XapaKTEPU3yeTCsl PaACIpOCTPAHEHHWEM TOA3EMHBIX BOJ IO BCEH HCCIEIyeMOM
miomanke. Ilo ycinoBusiMm  QopMupoBaHusi, peXUMy U T€OJIUHAMUYECKUM
XapaKTEPUCTUKAM BCKPBITHIA BOJIOHOCHBIM TOPU30HT OTHOCUTCS K TUITY BEPXOBOIKA,
napoBasi ¥ Oe3HanopHasl.

[Togzemubie  Bodbl  3ajeraror Ha Toyomne 2,0 — 2,3 MeTposB.
BopoBMemarommumMy  TpyHTaMH — SIBJIIIOTCSL  MPOCJIOWKHA  TEKYIIUX  CYTJIMHKOB.
Pa3rpy3ka BOJOHOCHOTO TOpU30HTA OCYIIECTBISECTCS B HUXKEJEKAIIUE BOJOHOCHbBIC
rOpU30HTHL. BOgOYMmOpoM BEpXOBOAKH SIBJISIFOTCSI MSTKOIIJIACTUYHBIE CYTJIMHKH.

OneHka 3arpsi3HEHHOCTH TOJ3€MHOM BOJIbI XUMHUYECKUMU DJIEMEHTaAMU
BBITIOJTHEHA 10 TPEM ITpoOaM B 1aOOPATOPHBIM YCIOBUSIM. Pe3ylbTaThl UCCIIEIOBAHUS
KayeCcTBa MOJ3EMHBIX BOJI, KOTOpbIe cpaBHUBAKOTCS ¢ [IJIK XuMuuecknx 3j1€MEHTOB B

Bojie. OTHOCUTENILHOE COAEPI)KaHUE BPEHBIX BEIIECTB HAXOAUTCSI B HOPME.
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Tabnuna 4.4. Pe3ynbraThl aHAJIN3a UCCIEI0BAHUS MOI3EMHBIX BOJ

ITokazarenu Pe3ynbTaTel ananuza K
Csunen, Mr/kr 0,042 0,03
Kaamuii, Mr/kr 0,00053 0,001

[{uak, Mr/kr 0,053 50

Mens, mr/kr 0,093 1,0

Xpom, Mr/Kr <0,02 0,5
Huxens, mr/kr 0,041 0,1

PtyTh, Mr/kr 0,00001 0,00005
MBEIIBSAK, MI/KD <0,002 0,05

Hedrenpoaykrsl, Mr/kr 0,051 10000 mr/kr
Bopopoansrii moka3zarens, pH 6,6 60,0

[Io kpuTepuro OLIEHKH CTEINECHW 3arps3HCHUS TOA3EMHBIX BOJ, HE
HCIIOJB3YEeMBIX JUISI  BOJIOCHAOXKEHHUsI, YYaCTOK OTHOCHUTCS K OTHOCHTEIHHO
YAOBJIETBOPUTEIBHON CUTYaLINH.

4.2.5 Teosoruyeckue H HHIKEHEPHO-TEOJOTHYECCKHE TPOLECCHl Ha
Y4aCTKe CTPOUTEIbCTBA

[losiBnEHHE TEOJIOTMYECKUX W HWHKEHEPHO-TEOJIOTUYECKUX IPOLIECCOB
reoJOTUYeCKO cpene  mporHo3upyercs. (OCHOBHBIM — KPUTEPUEM HU3MEHECHUSA
IE€0JIOTUYECKON CPEAbl SBIISIOTCA IOBBIICHHAS CEMCMUYECKAas aKTUBHOCThH palloHa
paboT ¥ MyYUHHUCTHIE CBOMCTBA IPYHTOB.

CrpaTturpaduueckuii KOMILIEKC palioHa pabor NpeACTaBIICH
BEPXHEYETBEPTUUHBIMU AJUTIOBUAIIBHBIMHA OTJIOKECHUSIMU. [ €0JI0r0-JIMTOIOTHYECKU
paspe3 Mo NPOCTUPAHMIO BBIJACPKAH, 3AJIETaHUE BBIJACICHHBIX CIIOEB TPYHTOB —
TOPU30HTAIBHOE M C HE3HAYUTEIIbHBIM YKIIOHOM.

Hccnenyemas crpoutenbHasd IUIONIAJKA XapaKTEPU3YETCS TOPU3OHTAIBHBIM
HEHAPYUICHHBIM 3aJIETAHUEM CJIOEB, OTCYTCTBUEM CUCTEMbI TEKTOHUYECKUX TPELIUH
U pa3apoOICHHOCTH.

BrimeykazaHHble TOKA3aTENM CTENIEHN OMACHOCTU I'€0JIOTMYECKUX MPOILECCOB
pacnpoCTpaHEHHI 110 BCEX UCCIIEAYEMOM TIOMIAIKE.

[ToreHnuanbHOE IUIOMIAJHOE PACHPOCTPAHCHUE NYYUHUCTBIX TPYHTOB
OTMEUAETCS 10 BCEU UCCIEAYEMON TeppUTOpUH. [lydrHUCTBIE TPYHTHI IPEICTABICHBI

cyrmuakaMu UI'D — 1, KOTOpble OTHOCATCS K CpPEIHEMYYMHHUCTBIM TPYHTaM.
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HopmartuBHasi riayOmHa CE30HHOTO TpPOMEpP3aHHsl COCTABISAET JUIsl CYyrIMHKOB 1,86
Merpa. [l yMEeHbIIEHHs KAacaTelIbHBIX CHJI ITy4EHUs PEKOMEHIYETCS B Ipeleax
JEUCTBYIOLIEro ciiosi (yHIAMEHThl NMOKPHIBATh HE 3aMEp3arolIMMM BELECTBAMHU.
Kareropust onacHocT mpUpPOIHBIX MPOIECCOB MPHUHATA MO JehOopMaluy MyYEHUs —
ornacHasl.

Kareropust onmacHocTu nmpupoaHbIX MpoiieccoB — omnacHasa (nmo CHwull 22-01-
95 npunoxenue «by»). Kareropus onmacHOCTH HTPHUPOAHBIX MPOLIECCOB NMPUHATA I10
ceiiCMMUECKOM aKTMBHOCTM pailloHa pabor — omnacHad. llpocamousble TpyHTHI
OTCYTCTBYIOT. Kareropuss OnacHOCTM NPHUPOIHBIX NPOLIECCOB IMPHUHATA IO
MIOATOIUIEHUIO — YMEPEHHO ONacHas. B mporecce CTpOUTENbCTBA M AKCIUTyaTalluU
COOPY’KE€HHsI BO3MOKHOCTb IOJATOIUICHHS U 3aMa4yMBaHUs TPYHTOB HE MCKIIFOYAETCH.
Bo3MOXkHOE MOATONIIEHNE HOCUT TEXHOTEHHBIM XapaKTep Ha CYET MOTEPHU BOIBI U3
BOJONPOBOSIINX ~ KOMMYHMKalUl, HMMEET  OrPAaHUYEHHOE U  JIOKAJIbHOE
pacnpocTpaHEeHuE U coCcTaBisIeT no momanu Menee 50%. JIokabHast HOpaXEHHOCTh
HCCIIEyeMON TePPUTOPUHN TOATOIUICHHEM KOHIICHTpUpyeTcs Ha riayoune 2,5 — 3,0
MeTpa, TO €CTh (yHIAMEHThl HaXOAATCS B 30HE MoAaTomieHus. B paiione pabot
MO/A3E€MHBIE BOJABI BCKPBITHI Ha riiyouHe 2,0 merpa. Peunas cetb B pailoHe paboT
OTCYTCTBYET.

[Io pe3ynbTraraM BBIIOJIHEHHBIX WHXEHEPHO-TEOJOTHYECKUX HCCIEIOBaHNN
YCTAHOBJIEHO, YTO TE€O0JIOTHYECKOE CTPOEHUE PACCMATPUBAEMON TEPPUTOPUU
NpPEJICTAaBICHO COBPEMEHHBIMH OOpa30BaHUSIMHU, TJIMHUCTBIMU M TE€CUYAHBIMU
OTJIOKEHUAMU. B reomormdyeckom paszpese BbeiaeiaeHo Ttpu MI'D, kotopsie
IIPOCTUPAIOTCS MO BCEN CTPOUTEIBHOM IUIOIIAIKE.

['maporeonoruyeckue yciioBrs XapakTepU3yrTCs HAIMYMEM MTOA3EMHBIX BO/I.
[Io xuMHUYeCKOMYy COCTaBy MOA3EMHBIE BOJbI C1a00arpecCUBHBIE MO OTHOILIECHUIO K
O0eToHy HOpMajbHOW mpoHunaemoctu. Ilo comepkanuio cynb(aroB U XJIOPUIOB —
c1ab0arpeccuBHbIE MO OTHOIICHHIO K >K€JI€300€TOHHBIM KOHCTPYKIUSM TpHU
MEPUOANYECKOM cMaurBaHUU. CTEMEHb arpeCCHUBHOTO BO3JCHCTBUS T'PyHTa B 30HE

adpaliii Ha ’KeJe300€ TOHHBIE KOHCTPYKIHUHN — HECAI'PCCCUBHA.
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HopmatuBHasi riiyOMHA CE30HHOTO MPOMEpP3aHUs TPYHTOB, 3aJIETaloNuX B
BEpPXHEHM YaCTH pa3pe3a OT JAHEBHOM MOBEPXHOCTH, OIpEICICHa Ha OCHOBE
TEXHOJOTUYECKUX PACUETOB U cocTaBisieT 1,86 nis cyrnmuHKoB. [lyduHUCTBIE TPYHTHI
npeactasiieHbl UI'D — 1, koTopble OTHOCATCS K CPEIHEMYUYNHUCTBIM TPYHTaM.

[Ipy BCKPBITHHM KOTJIOBaHA PEKOMEHIYETCS MPELYCMOTPETh MEPOIIPUITHUS T1O
€ro TUJIPOU30JISLUMU. YCTAHOBUBIIWKCS YPOBEHb NOA3EMHBIX BOJ Ha IEPUOJ
MIPOBEJCHUS TMOJIEBBIX paboT paseH 2,0 metpa. [IporHo3upyemslit 00beM YpOBHS BOJ
Ha 0,5 metpa.

B kauecTBe TpPYHTOBOTO OCHOBaHUSA M (PYHIAMEHTOB PEKOMEHIYETCS
npuHATh CyrauHku UI'D — 1 Ha riryOuHe ABYX METpPOB.

[To celicMUYECKHM CBOWCTBAM TPYHTBI OTHOCATCSI KO 2-OM TpyIIeE. Y4acTOK
M3BICKAaHUI OTHOCUTCS K CEHCMHUYECKOMY paiiOHy C MHTEHCHUBHOCTBIO B 6 OayioB
mkanel MSK — 64 uist cpeHUX TPYHTOBBIX YCJIOBHH NMPHU CTEMEHH CEHCMHYECKON
OIIaCHOCTH.

4.3 UH:KeHEePHO-IKOJIOTHYeCKHEe U3bICKAHUSA

3agaun WHKEHEPHO-IKOJIOTHYECKUX M3BICKAHUM OIIPENETSAIOTCSA
OCOOCHHOCTSIMU ~ MPUPOAHOM  OOCTAaHOBKM, XapaKTEPOM  CYIIECTBYIOIIUX U
IJIJAHUPYEMBIX aHTPOIOTEHHBIX BO3JCHCTBUM, TEXHUYECKMM 3aJaHHEM U 3aJaud
MEHSIOTCSI B 3aBUCUMOCTH OT CTa/IMM MPOEKTHO-U3bICKATEILCKUX PaboT.

Komr1ekcHbIe 3KOI0rMYeCKUE M3bICKaHUs BBITIOJHEHBI B anpene 2015 roxa.
[lnomanp 3eMeNbHOTO ydacTka cocTapisieT 22404 M°. Y4acToK nmeer dbopmy He
MPaBWJIBHOTO MPAMOYTroJibHUKA. JlabopaTopHble UCCIEIOBAHUS TOYBO-TPYHTOB
BBINIOJIHEHBI THIpoxuMuyeckoi Jadbopatopueit OAO «TOMCKI€OMOHUTOPUHTY.

4.3.1 MeToabl NpoU3BOACTBA U 00bEMbI PadOT

[Ipoxoska TOpHBIX BBIPAOOTOK OCYIIECTBIIsIIach OypoBoi ycraHoBkod YI'b —
50M ynapHO-KaHAaTHBIM criocoboM auamerpoMm 127 mm. OmpoOoBaHuE TPYHTOB B
IJIAHE OCYILECTBIIETCS II0 BCEHM NPOEKTUPYEMOM CTPOMTEIBHOM IUIOIIAJAKE B
ckBaxxuHax Nel,2.3,4,5. PacctossHue MexIy BbIpaOOTKAMHU OMNpeaeseTcs UX

Ha3HAaYeHHEM, CTaJuell M3bICKAHUH M OCOOCHHOCTSIMH MECTHBIX yciioBui. ['myOuna
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IMOBCPXHOCTH BOJOHOCHOI'O rOpU30HTA.

Ot60p npoO mpousBojuics U3 ckBaxuH ¢ riayounsl 0,0 — 0,5 merpa s
OAKTEpUOJIOTUYECKOTO U Mapa3uTOIOTUYECKOro UccieqoBanus mouBbl. [IpousBenen

OT60p Hp06 L UCCICAOBAHHA KAa4YCCTBA IIOYBO-ITPYHTa II0 XHMHYCCKHM

IMOKAa3aTCIIsIM U HAJIMYNC BPCAHBIX BCIIICCTB.

N3 cxkBaxuH B IIpefenax IPOSKTUPYEMOW CTPOMTEIBHOM IUIOIIAJIKH

ITPOU3BCIACH OT60p Hp06 HOHBCMHOﬁ BOABI AJIsI OUCHKH TOKCHYHBIMHU XMMHWYCCKHUMU

QJICMCHTaMU.

Taxoxe Ha MIOIIAKe IMPOBOJNIINCE!:

CaHPITapHO-FI/IFI/IeHI/I‘{eCKI/IG HCCJICA0OBAaHU aTMOC(bepHOI“O BO3ayXa,

N3MepeHue mioTHOCTH MOTOKA pajoHa C MOBEPXHOCTH IPYHTA;

3aMepH MOIIHOCTHU AO03bI raMMa-nu3J1ydCHHA.

Ta6nuna.4.1 Haumenosanue padbot

Ne n/n Haumenosanue pabot Enunuiib1 usmepenus Konunuectso
1. MexaHnyeckoe y1apHo- 1 ckBakuHa )
KaHaTHOe OypeHue 1 MeTp MOTOHHBII 25,0
nuaMerpom 127 MM
2. OTt60p npo0 rpyHTa U3 1 MOHONUT
CKBa)XHH 1 mpoba
Bcero npo6 50
3. JlaboparopHble XUMUKO- 1 mpo0a 50
aHAJTUTHYECKHE
WCCIICZIOBAHSI TPYHTOB
4. XUMHYECKUN aHAIN3 BOJIbI 1 mpoba 3
S. KamepanbHas o6paboTka
TIOJICBBIX MaTEPUAIIOB H
1a00paTOPHBIX
VCCIIETOBAHUI
6. CocraBieHne TEXHUYECKOTO 1 otyer 1
oryera

4.3.2 N3y4eHHOCTH IKOJOTMYECKUX YCJIOBHIT

Cucremarnueckoro HaOMIOJEHUS 3a U3MEHEHUEM OKPYKAIOIIEH Cpeabl Mo
BO3JIEWCTBHEM MPUPOIHBIX MPOLECCOB U aHTPONMOTE€HHBIX (DAKTOPOB B pailoHE padoT

HC ITPOU3BOAMNIIOCH. MaTepI/IaJ'H)I CIICOMUAJIbHO YIIOJIHOMOYCHHBIX OPIraHOB B obmacTn

OXpaHbl OKPY’KAIOIIEH Cpe/ibl OTCYTCTBYIOT.
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4.3.3 IlouBeHHO-pPACTUTE/IbHbIE YCJIOBHS CTPOUTEIbHOM IIOIATKHA

B paiione pacnosiokeHusi 00beKTa M B 30HE €T0 BIUSHUS, 0CO00 OXpaHIEMbIC

NPUPOAHBIE TEPPUTOPHUH HE PACIIOJIAralOTCA, U HE IPEeIyCMaTPUBACTCS.

OueHka 3arps3HEHHs] MMOYBbl XMMUYECKMMHU 3JIEMEHTAMM BBIIIOJIHEHA 1O 5
npo6aM B 1a00paTOPHBIX yclIOBUAX. OTHOCUTENIBHOE COJEPKaHUE BPEIHBIX BEILIECTB
B II0YBaX HAXOJMUTCSA B HOpPME, C IPEBBIIMICHHEM 3HAYCHWM MO HUKENI0, MEAU U
cBuHIly. Pesynbprarel nccnenoBanui u I1JIK Hammuusa BpenHBIX BEIIECTB B IPYHTaX
PUBOJSATCS B Tabymiie 4.2.

PesynbpraTel uccienoBannii 1 OJIK Hanuuus BpeIHBIX BEUIECTB B IPYHTAX

npuBoasaTcs B Tabmuie 4.3. CormacHo Tabmuibl 4.3 OTHOCHTEIIBHOE COJIEp)KaHHe

BPCAHLIX BCHICCTB B II0OYBAX HAXOAHUTCA B HOPMC.

Tab6muma 4.2 [TokazaTenu BpeaHbIX BemecTB oTHocuTenbHO TTJIK

ITokazarenu PesynbraTel ananuza 1K
CauHel, MI/KT 6,8 6,0
Kamgmuit, Mr/xr <1,0 2,0

LuHK, MI/KT 8,9 23,0

Mens, MI/kr 9,7 3,0

Xpom, Mr/kr 5,2 6,0
Huxenb, Mr/kr 6,9 4.0

PtyTh, Mr/kr <0,1 2,1
MBIIBSAK, MI/KT <0,2 2,0

HedrenpomykTsl, Mr/kr 8,6 1000 mr/kr
Bonopoanslii nokaszarens, pH 7,5 60,0

Tabmuma 4.3. Tlokazarenu BpeqHbIX BemecTB oTHocuTenbHO OJIK

ITokaszarenu Pe3ynbrarhl anainsa OIK
CsuHel, MI/KrT 6,8 130
Kaamuii, Mr/xr <1,0 2,0

[{uHK, MI/KT 8,9 220,0

Mens, MI/kr 9,7 132,0

Xpom, MI/Kr 5,2 6,0
Huxkensb, Mr/kr 6,9 80,0

Ptyth, MI/KT <0,1 2,1
MEIIIBAK, MI/KT <0,2 10,0

HedrenpoaykTsl, Mr/kr 8,6 1000 mr/kr
Bonoponusriit nokasarens, pH 7,5 60,0
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[Ipn Hanuuum 3arps3HsAOmUX BemecTs, npesbimarommx IIJIK, omnenka
YPOBHSI XUMHUYECKOIO 3arpsi3HEHMsI MI0YB YCTAHOBJIEHA IO CYMMapHOMY IOKa3aTeIlto
3arpsisHeHust ZC=3,1 (mpu Hopme ZC<16). Pacuer cymmapHOro mnoka3zaress
BbIMONHEH 1Mo (opmyne (1m.6.7. 20) ¢ HCMONB30BAHHEM B pacyeTax COACPKAHHS
XUMHU4ecKoro BemectBa aktuueckoro u [1JIK.

Kareropust 3arps3HeHUs] TIOYB [0 CYMMAapHOMY IOKa3aTel0 3arpsi3HEHUs —
nomyctuMmas. Kareropusi creneHd 3arpsi3HEHHs] MOYBBI B 3aBHUCHMOCTH OT KJacca
OMACHOCTH XHMMMUYECKHX 3arpsi3HAIONIMX BEUIECTB M CyMMapHOMY TOKa3aTesto
3arpsiHeHust — gomyctumas. CornacHo TpeOoBanusim Caunllun 2.1.7.1287 — 03
HCIIOJIb30BaHUE CTPOUTENILHOW IUIOIIAJKE Jomyckaercs 0e3 orpannuenuil. Kiacc
OMACHOCTH  XUMHMUYECKHMX  3arps3HSIONIMX  BEIIECTB B  3aBUCHUMOCTH  OT
MPUOPUTETHOCTH OT KOMITOHOBKH 3arpsS3HEHHSI — TIEPBBIH.

VYcTaHOB/IEHHE HOPMATHBOB  JOMYCTHUMOIO  OCTATOYHOTO  COAEPIKAHMS
He(TENpOAYKTOB B IIOYBaX W TIpPyHTaxX SBISIETCd OJHOW M3 OCHOBHBIX
MPUPOJOOXPAHHBIX 3aAa4 Juisl ToMcKoii obacTu.

Ha ocHOBaHMU BBINOJHEHHBIX YAaCTHBIX OLICHOK 3arps3HEHHs YCTAHOBJICHO ,
YTO HCCIAEAYEMbI YYacTOK MPUTOAEH JIi CTPOUTEIbHON NESITEIbHOCTH U HE
MPEJICTABISIET KOJOTUYECKON OMAaCHOCTU. Y POBEHb KOHILIEHTPALMM 3arps3HUTENS B
ITPYHTaxX HE NpPEBbIIIAET JAOMYCTUMOro YpoBHs. JlanmbpHeiimiee MIOHW>KCHHE
KOHLIEHTpauuu OyJeT MPOMCXOAUTh 32 CUET CAMOOYMILECHHS TPYHTOB (MCHapeHue,
paz0aBiieHre, TPYHTOBBIMH BOJIAMU U T.JI.)

4.3.4 PagnaunoHHas 00CTaHOBKA

[Inomanka mnox NPOEKTHPYEMOE CTPOUTEILCTBO ObLIa oOcCieaoBaHa Ha
panuauruoHHbIA (POH. AKTHUBHOCTh MUCTOYHMKA B TOUKAX M3MEPEHMN HE MPEBBIIIACT
MpeleabHO JIOMYCTUMBIX 3HAYCHWH, YCTAaHOBICHHBIX HOpMaMu. OQQeKTHBHA
yZeabHasi aKTUBHOCTh MPUPOIHBIX HYKJIMJIOB B CTPOUTENIBHBIX MaTepuanax (1edeHb,
rpaBuii, MECOK W T.JA.), AJOOBIBAEMbIX HA MX MECTOPOXKJICHUSX WU SBISIOMIUMUCS
MOOOYHBIM TPOAYKTOM MPOMBIIIIEHHOCTH, a TaK JX€ OTXOABl MPOMBIILIEHHOTO
MIPOU3BOJICTBA, UCIOIb3yEMbIE Il U3TOTOBJICHUS! CTPOUTEIBHBIX MaTepUAIOB (30JIbI,
IUJIaKK W T.1.), ¥ TOTOBOM MPOIYKIIMM HE JOJDKHA TPEBBIIIATH AT MaTepuajoB,

72
BepHyTbca B http://y4ebHukn.mHdopm2000.pdo/diplom.shtml



Y3HaiTe CTOMMOCTb HanMcaHWs Ha 3aka3 CTyAeHYeCKMX U acnnpaHTCkux pabot
http://y4ebHukn.mHdpopm2000.pd/napisat-diplom.shtml

WCIIOJIb3YEMBIX B CTPOSIIUXCS U PEKOHCTPYHUPYEMBIX JKUJBIX U OOMIECTBEHHBIX U
obmectBeHHbIX 3maanii (1 kmacc) — 370,0 br/kr.

[Ipoba wucciemyemMoil MOYBbl OTHOCUTCS K TMEPBOMY KJIACCy CTPOUTEIBHBIX
MatepuanoB Aypy =93,7+18,0 Br/Kr.

4.3.5 MukpoOH0JI0THYeCKOe UCCIeI0OBAHUE

Ha wuccnemyemoit Tepputopuu B3ATHl 5 NMpoO HA MHUKPOOMOJIOTHYCCKHIA
ananu3. [loeeimenune ooHapyxeHo no uHaekcy bI'KII (OakTepun rpynnbl KUIIEYHOU
nanouku). KonnuecTBeHHOE HalW4We Mapa3sUTHUPYIOMIUX KIIETOK, OOHApYKEHHBIX B
nmouse, Haxoautca B mpexaenax 170 knetok B 1 rpamme mouBsl. B cooTBeTcTBUM €
CanlluH 2.1.7.1297 — 03, no oleHKE CTEIEHHU SMUASMUYECKON OMACHOCTH IIOYBHI,
KaTeropus 3arpsi3HEHUs IT0YB HA UCCIIEYEMOU TEPPUTOPUM — OTIACHASL.

4.3.6 MOIIHOCTH IOTOKA PajJ0HA

Ha uccnemyeMol miomanke BBINOJHEHBI U3MEPEHUSl BEJIWYUHBI ILUIOTHOCTH
MIOTOKA paZioHa. 3a BEJIMYUHY IUIOTHOCTU TOTOKA pPaJioHAa C MOBEPXHOCTH TPYHTA
MPUHEMAETCsl CpelHeapu(PMEeTUUECKOE 3HAYEHHWE MO JAaHHBIM M3MEPEHUN B JBYX
KOHTPOJIbHBIX Toukax. Ha oGcnenoBannoi mimomanu yudactka I[P ¢ moBepxHoCTH
rpyHTa cocrapisieT 167,20+49,28 mbk/(c M2), uto He mpeBbiaeT 250 mbk/(c M2) u
COOTBETCTBYET HOPMATUBHBIM TPEOOBAHUSIM.

4.3.8 3akiil0ueHHe N0 HHKEHEPHO-IKOJIOTHYEeCKUM M3bICKAHUAM

[To pezynbratam UOU coBpeMEHHOE DKONOTUYECKOE COCTOSIHUE TEPPUTOPUHU
B 30HE MPOEKTUPYEMOIO >KUIMIIHOIO CTPOUTEIBCTBA — YAOBJIETBOpUTENbHOE. Ha
ocHoBanuu CanlluH ObuM mTpoBeneHbl HcCclieOBaHUS (OHOBOTO COAEPIKAHUSA
XUMHUYECKUX COCAMHECHUN U 3JIEMEHTOB.

B xauectBe (OHOBBIX 3HAYCHW KOHIEHTpAIM XUMHUYECKUX BEIIECTB
WCMOJIb30BaHbl pernoHanbHblie Toka3zatenu nousbl U II/IK. Ha crtagum moaroroBku
MPOCKTHOW  JIOKYMEHTAIluu  OOCJEAOBAaHUS  MPOBOAWINCH JJIsl  TOJTYy4YCHUS
MPEIBAPUTEIIBHON OLEHKHA CAHUTAPHO-3MUIEMHUOJIOTHYECKOTO COCTOSAHUS TOYB H
MOJ3EMHBIX BOJI TEPPUTOPUU MPOECKTUPYEMOIO CTPOUTEILCTBA C HMCIIOJIB30BAHUEM
CTAaHJAPTHOTO TEPEYHs MOoKa3zaTeyneil (TsKeNble METalulbl: HUKENb, KaJAMUW, MENb,
PTYTh, IIMHK, CBUHEI], XPOM, MBIIIbSIK, HEYTEIPOIYKTHI) C YUETOM CTPOUTEIbCTBA U
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SKCIUTyaTarui coopykeHusi. OToéop mpod MPOW3BENEH B COOTBETCTBHU CO BCEMH
TpeboBaHusIMU. OnpenesieHre COACPKAHUS XUMHUUECKUX 3arps3HSIONUX BEIIECTB B
MOYBO-TPYHTaX M  MOJ3EMHBIX  BOJaX  MPOBOIWINCH  METPOJIOTHYECKUMU
aTTECTOBAHHBIMU MeToJlaMH. KoJMuecTBO 3arps3HSIONIMX BEIIECTB B OKPYKalOIIeH
cpelie MJIOMIAIKU HE MPEBBIIIAIOT NPEETbHO IOMYCTUMBIX.

[lo pe3ynpTaTaM U3MEpEHUU MOIIHOCTH JO3bl TamMMa-U3IyuyeHHUs Ha
TEPPUTOPUH UCCIIEAYEMOT0 Y4aCTKa aHOMAJIbHBIX MOKa3aHUMN HE BBISBIICHO.

[lo pe3ynpTraTaM H3MEpPEHHM IMJIOTHOCTH IOTOKAa pajoHa C MOBEPXHOCTHU
ITPYHTA Ha TEPPUTOPUHU UCCIIECYEMOI0 Y4acTKa MOBBIIIECHUS AOIMYCTUMBIX 3HAYECHUMN
HE BBISIBJIICHO.

[Ipy nOpoekTHUpoBaHWH, CTPOUTEIBCTBE U  JKCIUTyaTalli  OOBEKTOB
KUJUITHOTO 3HAYCHUS] PEKOMEHAYETCS BBIMOJHUTH JIOKAJbHBIA H3KOJOTHYECKUI
MOHHUTOPUHT C LEJbIO BBISIBICHUSI COCTOSIHUSI OKPY’KatOIIEH Cpebl B MPOCTPAHCTBE U
BO BpEMEHM B 30HE€ BO3JIECUCTBUM coopyxkeHuu. I[IporpamMmma MoOHHUTOpPHHTA
OKpY)Kalolel cpeapl BKIOYAET B ce0s pEeKOMEHAAIMu 10 HOpMaU3aluu
HKOJIOTUYECKON OOCTAaHOBKM W 3alllUTE COOpPYXKEHUH. B mporecce 3KOIOrMUecKux
M3BICKAHUM BBISIBJIEHBI KOMIIOHEHTHI MPUPOJIHON Cpelbl, KOTOpPbIe HYXAAlOTCS B
HaOmoaeHun. CtanmoHapHbIe HAOIIOICHHS BKITIOUAIOT CIEAYIOIINE MEPOTIPUSITHS:

1. Bwun HaGII0ICHHUI — reOJIOTHYSCKUIN U THAPOT€OJIOTHICCKUIM;

2. Tlapametpbl HAONIOACHUN — MCCICAOBAHUE TOYBO-TPYHTOB HAa HAIMYHE
TSOKETBIX METaUIOB U HEe(PTENpOAYKTOB, HUCCIEIOBAHUE MOJ3EMHBIX BOJ TEPBOTO
BOJIOHOCHOTO TOPU30HTA HA HAJTUYHUE TAKEIBIX METALIOB U HEPTEIPOIYKTOB;

3. UYacrora HabmroeHNi — IBa paza B T0Jl BECHOW M OCEHBIO ITyTEM OTOOpa
po0 U3 CKBaXKHH,

4, Meroauka MNpoBeneHHUS pabOT — OypeHHe CKBaXWH TIYOMHOU 10
MEPBOTO BOJIOHOCHOTO TOPU30HTa METOA0M KOoHBepTa. OTOOp MpOoO MOYBO-TPYHTOB
Ha Tiayomne 0,5 Merpa u OTOOpP MPOO MOA3EMHBIX BOJ W3 TPEX CKBAXKUH IS
XUMUYECKOTO aHaJIn3a;

5.  Omnpenenenue coaepKaHus XUMHUYECKUX 3arps3HSIONINX BEIIECTB B

IMOYBO-TPYHTAX u IIOA3CEMHBIX BOOax BBIITOJIHAOTCA MCTPOJIOTUICCKUMU
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aTTeCTOBAaHHBIMU METOJAAMH B XUMHuYecKod jaboparopun. [lo okxoHUaHUIO
HaOMOIeHU pa3paboTaTh PEKOMEHAALMU W TMPEAJOKEHUS MO CHIDKEHUIO U
UCKJIFOUCHUIO HETATUBHOTO BIUSHUS CTPOUTEIHHBIX OOBEKTOB Ha OKPYXKAIOIIYIO
cpeny.

OneHka ypoOBHS XMMHYECKOTO 3arpsi3HEHUs I0YB YCTAHOBJIEHA IIO
CyMMapHOMY TTOKa3aTeto 3arps3Henus Zc=3,1.

Krnacc omacHOCTHM XMMHYECKUX 3arpsi3HSIONIMX BEIIECTB B 3aBUCHMOCTH OT
PUOPUTETHOCTH KOMIIOHEHTOB 3arpsi3HEHUSI — MEPBHIi.

Kareropusi cremeHu 3arpsi3HEHUS TIOYBBI B 3aBUCHMOCTH OT KJjacca
OMACHOCTH XHWMHYECKUX 3arps3HSIONIMX BEIIECTB M CYMMapHOMY ITOKa3aTesro
3arpsi3HEHUS — JOMTYCTUMAs.

Cormacho  CanlluH 2.1.7.1287 — 03 T1a0. 3, 10pu HAIUYUHU
AIUIEMUOJIOTMYECKON OMAaCHOCTU JOMYCKAaeTCsl MCIOJb30BaHUE TEPPUTOPHUM IOCIIE
OpOBEACHUS JEe3MH(GEKUUH 10 MPEeANUCAaHUI0 OPraHoB TOCAMMICIYXObI €
MOCIIEAYIOIIUM JIA0OPATOPHBIM KOHTPOJIEM.

[To KpuTepuio OLEHKM CTENEHU 3arps3HEHUs] TOJ3EMHBIX BOJ, HE
WCIIONIE3YEMBIX I BOJIOCHAOXKEHHs, B 30HE BIHMSHHUS XO3SMCTBEHHBIX OOBEKTOB

Y4aCTOK OTHOCHUTCA K OTHOCHUTCIIBHO y,HOBHGTBOpHTGHBHOfI CUTyalluH.
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5. BopoorBenenue Ha OOO «IIuBoBapus Ko:keBHHMKOBO»

[TpousBoautenbHocte OOO «IIuBoBapHa KoX€BHHMKOBO» B HacTOsILIEE
BpEMSI CTPEMUTEIHLHO HAOUpaeT 000pOTHI, CIEA0BATEIBHO, KOJTUYECTBO CTOYHBIX BOJI
TOJIbKO yBenuuuBaercs. I[loaTomy, ¢ pacuerom Ha JecsTh JieT, ObLI MOCUUTaH
MaKCHUMaJIbHbIH O00BEM CTOKOB, HEOOXOJUMBIM, HJisi CTPOUTEIHCTBA OUYHUCTHBIX
COOPYKCHUHU.

[TpoObI cTOUHBIX BOM OTOHMparOTCs 1 pa3 B MecsIl, 11 KOHTPOJIS COCTOSTHUS
CTOKOB. [lanee mpuBOAUTCS ONMCAHUE CTOYHBIX BOJ.

XUMUYECKUI ~ aHaIu3 HCCIEAYyEeMOro pacTBopa (TeXHHUYECKas BoJa
MMUBOBAPEHHOTO MTPOU3BOJICTBA) MOKA3aJl CPeAHEE cojiepkaHue cyxoro ocrarka 1800
MT/I.

Conepkanue B3BEIICHHBIX BemiecTB 650 MI/i, OTMeuYaeTcs MOBBIIMICHHOE
coJiepKaHue XJIOpUa0B - 296,6 Mr/1, a Tak ke MpUCyTCTBUE CylbdaTtoB — 32,74 Mr/m.

W3 aMmMOHMITHOM TpyNIibl (AMMOHUM, HUTPAThl, HUTPUTHI) CIIETYET OTMETUTH
MpPUCYTCTBHE aMMOHMsS B KosumyectBe 41,72 wmr/n. CoxpepxkaHue HUTPUTOB H
HUTPATOB HUYTOKHO MaJIO M B OOJIBIIMHCTBE MPOO HIDKE IMpejiesia YyBCTBUTEIBHOTO
ananuza. Coaepxxanue ¢ocdar nonos — 51, 48 mr/i.

3HaueHHs] TIOKazaTeled XUMHUYECKOTO U OWOJIOTHYECKOTO MOTpeOIeHUs
kuciopoaa coctaBuian : XIIK — 1200 mr/n u BIIK — 945 mr/n. Conepkanue xenesa
o6mero cocraBuio 0,961 mr/i.

[ToxBoast uror, cieayer OTMETUTh, YTO UCCIEAYEMbIM TEXHUYECKUN PacTBOP
MMBOBAPEHHOTO MPOMU3BOJICTBA, C TOUYKU 3PEHUSI OLEHKH €r0 XMMUYECKOTO COCTaBa
Ha TOKCUYHOCTh, MO’KHO PACCMATPUBATh KaK CIA00TOKCHUYHBIH.

HNMeronuxcs B HUX XUMHYECKHE COCIMHEHUS, coepKaIue a3oT, hochop u
IpYrie XUMHUUECKUE COSTUHEHMUSI SIBJIAIOTCS LIEHHBIM OPraHUYECKUM ya00peHueM, B
CBSI3U, C YeM MOTYT OBITh HCIIOJIB30BaHBI JIJII OPOIIEHUS CEIbCKOXO3SIMCTBEHHBIX

KyneTyp [[Ipunoxenue Al.
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5.1 Onucanue TeXHOTOrMYECKHUX pPeLeHH

[IpoekTupyeMbrii 00BEKT pacmoiaraercs mo anapecy: Tomckas 00JacTs,
KoxeBHukoBckuit paiton, n. KoxeBHukoBo, yiu. [arapuna, 26. Od4uCTHBIC
COOPYKE€HHS CTOYHBIX BOJ MPEAHA3HAYEHBl JJIs OYHMCTKM CTOYHBIX BOJ,
o0pa3yoIuXxcsi Ha TMBOBapEeHHOM 3aBojie KokeBHUKOBO, YaCTMUHOM CcTaOMIU3aluU
U30BITOYHOTO WA, oOpa3yromierocss npu pabOTe OYHUCTHBIX COOPYKEHUH U
yTUIU3aIUU 0norasza, o0pa3yronierocsi Ipu aHa’ pOOHON OUMCTKE CTOYHBIX BO/I.

[Tpou3BoaCTBEHHAas: MOILIHOCTh OOOpPYAOBAHUS OYHUCTHBIX COOPYKEHHU
103BoJIsteT o4muath 2400 M° [IPOU3BOJCTBEHHBIX CTOKOB B CYTKH.

BriOpanHOe TexHOIOrM4eckoe oO0OpyAOBaHUE,  IMO3BOJSET MHUHHUMAJIBHO
MCIIOJIb30BaTh PYYHOH TPyl U 00ECIIEUYNBAET BBICOKYIO TPOU3BOIUTENBHOCT PadOT.

PexxuMm paboTel npeanpusTis — 365 qHel B rogy B 2 cMeHbI o 12 yacos.

Tabmura 5.1. Dranel O4YUCTKH

MexaHuueckas IpeIoYrCcTKa AHa3poOHas OYUCTKA MEXaHUICCKU AbdpoOHas 09rCTKa aHAIPOOHO
(HacocHas cTaHLUsA, PEIIETKA MPEIOYNIIEHHBIX CTOYHBIX BOJ OYHIICHHBIX CTOYHBIX BOJ C
¢ MCIKMMH OTBCPCTHAMH, (mo3mpoBaHUE XUMHYECKUX 2| [OTOHHTENBHBIM yIaJIeHuEeM
OydepHBIi pe3epByap) .
peareHToB s HEHTpaIn3aIiinm) azota u gocdopa
pd
Yunmmzanus 6uorasa (dakern, Oydep O0paboTka U30BITOUYHOTO Ml
Ouorasa) (JacTuvHas cTaOMIN3aNUs U
00e3BOKUBaHUE).

KoHeuHbIM NPOYKTOM MPOU3BOJCTBEHHOTO MPOIECCca SIBISETCS OUUILICHHAS
BojJia, cootBercTByromas TpedoBanusm CanlluH 2.1.5.980-00 «I'urnennueckue

TpeOOBaHUS K OXpaHE MOBEPXHOCTHBIX BOIIY.

5.2 OnucaHue TEXHOJOTHYECKOH ¢XeMbl IPOM3BOACTBA

5.2.1 HacocHasi cTaHIus

CtouHbIE BOJBI BXOJIAT B HACOCHYIO CTAHIIUIO Mepe]l perieTkamu. B HacocHoOM
CTaHIMM ycraHoBieHBbl gBa Hacoca KSB Amarex KRT F 80-250/114 - UG-S

121m3/4 H=17m 11,8kBt (1 B pabotre u 1 pe3epBHbIif) (1103.1) 4TOOBI IEpEKAYUBATH
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CTOYHBIE BOJIbI K CIEIYIOIIMM CTYINEHSIM OYMCTKA. MakCUMalbHBII auameTp
nepekaunBaeMbixX yactull 80 Mm. HacocHas cTaHIMS HCIOJIB3YyETCs CYIIECTBYIOIIAS.

5.2.2 O4ucTKa HA peleTKax

Jlist ynaneHust TpyOBIX 9acTHI] OT CTOYHBIX BOJ YCTAHABIUBAIOTCS PEIICTKHU C
MEJIKUMU OTBEPCTUSAMU C s;ueiikamMu 1 mM. OTAeleHHbIE HAa PEHIETKE OTXObI
coOWparoTcsi B COOTBETCTBYIOIIeM  KoHTeiiHepe.  IlIHekoBwIi  KOHBeiep
YCTaHABJIMBACTCS JUIsl IEPEMEIIICHUS OTJCICHHBIX OTXOJ0B C PEUIETKH B KOHTEHUHED.
PemieTkn ¢ MEIKUMHU OTBEPCTUSMU MOIOTCSI IIYTEM PACIBUIEHUS TEXHUYECKOW BOJIBI.
3aaHHOE /1aBJICHUE TEXHUYECKON BOJBI JOCTUTAETCS MPU UCTOIb30BAHUM HACOCHOM
CTaHIIUH.

5.2.3 BydepHsblii pe3epByap

[Ipowrenmvie pemerky CTOYHBIE BOJbI MOCTYNAIOT B Ha3eMHBIM OydepHbIit
pesepByap, clenaHHbii U3 O6eToHa. bydepHbIit pesepByap Termiou3oaupoBaH (MUH.
BaTa, MOKPHITAsl AIFOMUHUEBBIMU JIMcTaMK). bydepHblil pe3epByap paszelieH Ha JiBe
paboune CeKIHH.

Bydepnslil pezepByap cTpouTcs st oOecrieueHusl CriaKUuBaHUsl KoJieOaHU
M0 MOTOKY M COCTaBy CTOYHBIX BOJI. PaBHOMEpHas Harpys3ka CIEIyIOUIUX CTaJIuid
a’poOHOM WM aHA’pOOHOM OHOJOTHUYECKOM OYMCTKH OOCCIEYUT CTaOMIBHOE
KaueCTBO OYMIIIEHHBIX CTOKOB. Pe3epByap o0opyayeTcsi MOrpyKHbIMH MEIIaKaMH
Ul JOJDKHOTO TEPEMENIMBAHMS  COAECPKUMOIO PE3EpByapa, KOTOpPOE Jaiee
MepeKavynBaeTCA Ha OMOJIOTHUECKYI0 OYUCTKY TTOCPEICTBOM JBYX HACOCOB M3 KaXKIOM
CeKIuu pe3epByapa (2 B pabore u 2 pes3epBHbIX). Hacockl ¢ 4YacTOTHBIM
npeobpazoBaresieM padOTalOT B aBTOMATHYECKOM pPEXKUME B 3aBUCUMOCTH OT
(dakTdeckoro ypoBHS BOABL. [IOTOK B peakTop KOHTPOIHMPYETCS B pPEATbHOM
BPEMEHU C TOMOIIIBIO YCTAHOBIIEHHOTO PacX0A0MeEpA.

Bydepnsiii pezepByap 3akpbIBaeTCs I IPEIOTBPAIICHHS PACIPOCTPAHCHUS
HEKeJIaTeIbHOroO 3amaxa.

O06BeM OydepHOTO pe3epByapa pacCuuThIBaeTCs M0 GpopmyJie:

Wep =021g, 15 '|,|K§1-' -1
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[Tpumensiercsa Gpopmyna Ui pacyeTa Npy HUKINIECKUX KOJICOaHUSIX, TaK KaK
npyu padoTe 3aBOAA YBEJIMYEHHUE COJEPKAHMS B3BELICHHBIX BEIIECTB B CTOYHBIX
BOJAX MOBTOPSETCS YEPE3 ONPEAEICHHOE BPEMSI.

Jlna pacuera omnpenensieTcst Tpedyemblii KOdhHUIIUEHT yCpeTHEHUS

Cmax — 750 mr/m;

Cmid — 128 mr/m;

Cadm— 500 mr/m.

Kav=(750-128)/(500-128)=1,67
tcir=12 .

W=0,21%245*12(1,67>-1)=825 M3

[Ipunumaetcst 06bem OydepHoro pezepryapa 830 m3.

5.3 Cpeacrea HelTpaJM3auuu

5.3.1 O6opynoBanue ns peryanpoBanust pH

[Ipexne, yem moiTH Ha a3pOOHYI0 OYUCTKY /WK B aHa’poOHbIi |C peakTop,
pH conepxumoro OydepHOro pesepByapa peryivpyercss 10 ONTUMAJIBHOTO IS
pocta Oaktepuil 3HaueHus (okoyio 6.8 - 7.2) mOCpenCTBOM JO3MPOBAHUS KAayCTHKA
(NaOH) wu consroit kucinotel (HCI). YcTaHoBKa 103UpOBaHMS COCTOUT M3 €MKOCTH
s XpaHenuss u go3upyrommx HacocoB (NaOH) u (HCI) (1 B pabore m 1
pe3epBHBIi). PH — MeTp ycTaHaBIMBAaeTCs Ha JIMHUM BBIXOJA OT MOJAIONIUX HACOCOB
CTOYHBIX BOJI.

NaOH xpanutbhcsi B nByx pesepByapax V=4,5 m3 (rabapuTHbIi pa3mep:
muametp 1980, Beicota 1850) u mocrasnsierca mig OC OTAENIBHO aBTOLUCTEPHAMM.
[Ipy HeoOXOAMMOCTH MOHTaXKa M JIEMOHTaXa EMKOCTEH IpemaycMaTpuBaeTCs
YCTPONUCTBO MOHTAXHOTO MPOEMa.

Cucrema xpanenuss wu jgosupoBanms HCl  ycranaBmuBaercs s
HEUTpaM3aIllii  TOCTYMAIOIIMX CTOKOB TMPU  HEOOXOAUMOCTH. XPaHCHUE

OCYILIECTBIISIETCA B UETHIPEX EMKOCTSIX 1Mo 1 mM3.
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5.3.2 A3poOHasi 04MCTKA

[Ipennaraercst a’poOHass OYMCTKA, OCHOBAHHAS HA MPOLECCAX C AKTUBHBIM
UJIOM ¢ HUTpU(UKanuel, neHuTpudukanueid 1 meMOpanHbiM 6nopeaktopom (MBP).
PesepByapsr nutpuduxanuu 1 MBP aspupyrorcs HaraeraembiM Bo3ayxoMm. Bozmyx
JUIST HUTpU(UKALMKM TOJAeTCs BO3AyXxoayBkamu (2 B pabore u 1 pesepBHBIN).
Pacnipenenennie  Bo3ayxa  0OeCHEUMBAECTCS  MOCPEICTBOM  MEJIKOITY3bIPYATHIX
muddy30poB, YCTAaHOBICHHBIX Ha JHE pe3epByapa. PezepByapst MBP 06opymoBaHsl
MeMOpaHHBIMUA MOIYJISIMU. MeMOpaHHbIe MOYJIU UCIIOJIb3YIOTCS JJIS OTACIICHUS 1ila
B Ipolecce ouncTku. Bo3nyx mia MBP nonmaercs Boznyxonyskamu (2 B padote u 1
pe3epBHast). OTOT HCTOYHMK BO3JAyXa CIYXHUT, T[JaBHbBIM 0Opa3oM, JyIs
MepeMeNINBaHusl WJIOBOM CMECH BHYTPH pPE3€pPBYapOB U OYHCTKH MEMOpPaHHBIX
Monynen. CucteMa pacnpeieieHusl BO3AyXa SBISIETCA 4acThio Moayieu. Mnosas
cMech ¢ HuUTpudUKaIMU TocTynaer B pesepByap MBP uepe3 orBepctus Ha nHE
pe3epByapa M BO3BpallaeTCsl OOpAaTHO HAa HUTPU(PHUKALUIO Yepe3 OTBEpPCTUS B
BepxHeil dyacTu. Takoe pacrnojoKeHHEe BXOJHBIX M BBIXOJHBIX OTBEPCTHMA
oOecreuynBaeT PErupKyIJIAINI0 WIOBOW cMecu B pesepByape MBP. B pesepByape
NeHUTpuduKam CMECh MEepEMEIIUBATLC  TOTPYKHBIMU  MEIIaJIKaMH.
Peumpkynupytromuii w1 U3 pe3epByapa HUTpU(DUKAIIUN TTEPEKAYNBACTCS] HACOCAMU, B
pe3epByap IeHUTpUUKAIIH.

N30bITOUHBIN W, OOpa3yroluiicss B Mpolecce OUOJIOTHYECKOM OYUCTKH
CTOYHBIX BOJI, MEPUOJUYECKH I[EPEKAYMBACTCSI B pE3EpByap WIOHAKONUTENS C
MOMOILIBIO Hacoca.

Xumnueckas ounctka MemOpan (CIP mpouecca) Oyner npou3BOIUTHCS
MIPUMEPHO KaxKJble 2-3 Mecsa. ITO 3aBUCUT OT YCIOBUM 3KCIUTyaTalluu; sl 3TOTO
Oynet koHTpoaupoBaTbess TMP (TpancMeMOpaHHOE JIaBJICHHE).

PactBoper pearentoB Oyayt rotoButhcsi B emkoct CIP. Onm Oymer
J03UPYIOT B MEMOpaHHbBIE MOJYJIA U YaCTh XUMUUYECKHUX BEIECTB OYyJEeT MPOXOIUTh
yepe3 MeMOpanbl B pezepByap MbBP.

B cnydae GnokupoBanusi memOpan u HedhdextuBHOCTH Tiporieaypbl CIP,
pesepByappl MBP Morytr ObITh oOuMIIEHBI mpoueaypoit '"3amauuBanusi". MBP
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pesepByapsl OyneT OMOPOXKHATHCA W 3aT€M  3alOJHATHCS  MPOMBIBOYHBIMH
pactBopamu. MeMOpaHHbIE MOyJIU OyyT MOTPYKEHBI B TeueHue 2 yacoB. Jjist aToit
nporeaypsl Moaynu MBP Moryr OwiTh yaaneHsl u3 pesepByapa MBP, a 3arem
MOTPYXKEHBI B OTJENBHBIN pe3epByap Misd OouucTKH (He B moctaBke Hydrotech wu
OPOEKTOM HE MPEeAyCMOTPEHbl). XHUMHUYECKHE peareHTbl OyIyT BHIOMpATHCS B
3aBUCUMOCTH OT TUIIAa OOpacTaHusi MEMOpaH.

5.3.3 OraesieHue OYMIIEHHON BOABI

N3 pesepByapoB MBP ouniienHast Bojga nocie OTASICHUS Wiia MPU MOMOIIH
MBP camotekoM nmocrynaer B pe3epByap 4ucTor Boabl. M3 pe3epByapa 4nucTOr BOJBI
OUMILICHHAs] BOJIa Mepe]l OTTPY3KOM MPOXOJAUT OKOHYATEIhbHOE 00e33apakuBaHUE.
[Ipu ucnonb30BaHUU MEMOpPAHHBIX MOAYJIEH MHUKPO(HUIbTpANuu, T.K. pazMep Mop
¢unpTpanmu 0,2MKM, 00JbIIAS YACTh MUKPOOPTaHU3MOB OTIEISIETCS.

JIJ1s1 OKOHYATENBHOTO 00€33apa)KUBaHMsI TIPEAYCMaTPUBACTCA OAKTEPUIINIHAS
ycTaHoBKa mpon3BoauTebHOCThIO 100 M3/9ac «JIA3YPb M-50».

5.3.4 O0padoTka wia

TexHonorus 00pabOTKHU Uia BKIIOYAET B CEOs:

1. HakomieHnune wja W YacTUYHAs  CTaOWIM3alMsl B €MKOCTH
WJIOHAKOIIUTEJIS;

2. OO6pabotka una GIOKYISTHTOM Iepe]] ero 00e3BOKHMBAHUEM;

3. O06e3BOXHMBaHUS WA C TIOMOIIBIO IEHTPUPYTH;

4.  COpoc 006€3BOKEHHOTO HJIa B KOHTEHUHED;

5. CoOop/ xpaHeHHe Ula B KOHTEHWHEPE;

O0e3BoXeHHBIN W1 coaepkuT npuMmepHo 18% cyxoro BemectBa ¢ VSS 70-
85%.

WNn Haxonutcst B pe3epByape WIOHAKOMUTENS A0 00e3BokuBaHus. Pe3epByap
WJIOHAKOIIUTEIISI a’pUpPyeTcss MpU TMOMOIIM BO3AyXOoAyBku. Wi w3 pesepByapa
WJIOHAKOTIHUTEISI 00€3BOKMUBACTCS MEHTPUGYTroN Tmepesl KOHEUHOW yTuinu3anuen. M
MoJaeTCs Ha EHTPUQPYTy MOCPEACTBOM MUTAIOITUX HACOCOB mia. K uiny nobansercs

AO3UPYIOOIMM HACOCAMH pPACTBOP (bHOKy.]'DIHTa I YIIydIICHUA 00€e3BOKMBaHHUS.
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PactBop (uiokymnsHTa TPUTOTABIMBACTCS W3 TOPOIIKa (DIOKYIsTHTA B YCTaHOBKE
(bIoKyISHTA.

[lepeHoc 00€3BOKEHHOTO WjIa B KOHTEHHEP OCYIIECTBISETCS IIHEKOBBIM
KOHBEUEPOM.

Jns obGe33apakuBaHusA OcCaJKa TPUMEHSETCS JIBE€ €MKOCTH 1mo 15 wm3.
O6e33apakiBaHKe MPOU3BOUTCS PA3pPEIICHHBIMA XUMUKATAMH.

[IpenycMoTpeHbl aBapHUiiHbIE €MKOCTH paccuuTaHHble Ha XpaHeHue 20%
rOJIOBOTO KoJnyecTBa ocaaka. OOumii 00beM eMkocTeit 423 M3.

Jns  xpaHeHuss 00€3BOKEHHOIO  OcajJka MpPEeAyCMOTpeHa  IUIOMIAJKa
momapio 50 Mm%,

5.3.5 Oca:xnenune ¢pocdopa

JInsg nmanmpHEWIIEro yJy4YIICHHS KAdeCTBA BBIXOMSIIEH BOJBI B PE3EpPBYyap
Hutpudukanuu gosupyercs pactBop FeCls;. Ileap no3upoBaHus — yaydilieHHE
ynanenus ¢ochopa u yactu ocraroyHoro XIIK. Manbie (rokynbl OTHenstoTCS
BMECT€ C OHOJOTMYECKMM WJIOM B pe3epByapax MBP jana  goctukeHus
rapaHTUpPyeMbIX  IapaMeTpoB Ha  BbIxoje. Jlo3upoBaHue conMm  Kelesa
o0ecreunBaeTcs T03UPYOIIMM HACOCOM.

5.3.6 Cucrema SBR

B cmywae momHOro ortkasza cuctembl pazgenenuss MBR, Ouonoruueckas
cucTteMa MoOXeT paborarh Kak cucremMa SBR (mocnegoBaTenbHO-UMKINYECKHMA
peaktop). Jns osroro pesepByap HUTpUPUKAIMK OCHAIIEH JCKAHIACPOM C
AJIEKTPUYECKON 3aJBUKKOW PEryJMPOBaHUS MOTOKA. DTH YCTPOMCTBA CIIY>KAT JUJIA
OTBOJIa HAJIOCAIOYHOM KUJKOCTHA B KOHIIE Meproa ocaxaeHud npouecca SBR. 9to
aBapUIHOE pEIlICHHE MJII YMEHBUICHUS BO3JICUCTBUS HE MOJHOCTHIO OYMIIEHHBIX
ctounbix Boa. IIpm pabore cucrembl SBR He OyAayT nocTUratrbcsi Bce MmapaMeTphbl
BBIXO/IA.

5.3.7 AnaspooHas 6uosorudyeckasi ouncrka (Peakrop IC)

Crounble BOJBI U3 OydepHOro pesepByapa MEpeKauuBaIOTCS B pe3epByap
cmemuBanua 1 ganee B peaktop IC. Ana’poOHas cTaausi OYUCTKHA HAXOIUTHCA

MexIy OypepHbIM pe3epByapoM U HaXOJsAUIEHCs gaiee ad3poOHOI OUUCTKE.
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5.3.8 BIOPAQ®-IC (Ana3po0HsIii) PeakTop

TexHonorus oOCHOBaHa Ha SBJICHWU, YTO aHa’pOOHBIE OaKTepuu MpU
OMpENEICHHBIX YCIOBUSX CIIOCOOHBI arjioMEpUpOBaThbCS B TPaHYJIMPOBAHHYIO
dbopmy. ['panynupoBaHHBIA aHA’POOHBIM Wi, Koraa (GopMUpyeTcs MOa BBHICOKUMU
TUAPABINYECKUMHA  HArpy3KaMu, JEMOHCTPUPYET XOpOIIME  XapaKTePUCTHKU
OCQXKJICHHUS U BBICOKYI0 OMOXUMUYECKYIO aKTUBHOCTD.

Peaktop cocroutr u3 aByx cekuuii BIOPAQ®-UASB, ycTaHOBIIEHHBIX B
BBICOKOM IWJIMHAPUYECKOM Kopryce. Takum oOpa3oM, MPOUCXOAUT OYEHb
s dexTuBHOE pazneneHue Oworaza (MOOOYHBIM TPOAYKT aHAdPOOHON OUYMCTKH),
COOpaHHOTO Ha ABYX CEKIUsaX. buoras, coOpaHHBI Ha MEPBOW CEKIWH, NAeT ras-
mudT, obecrieunBas BHYTPEHHIOI PEUUPKYISIUI0O CTOYHBIX BOJ W Wi, KOTOpas U
naet peaktopy ero HazBanue (IC = Buyrpennsis Llupxymsius).

MetaTeHk mpeaycMaTpuBaeTCs I OOECIEUYEHUsI KOTEJIbHOW OYUCTHBIX
coopykeHuil razom. KorenpHasi mpeaHasHaueHa /Jid TOJOTPEBAa CTOYHBIX BOJ B
O0ydepHOM pe3epByape U 000rpeBa MOMEIICHUN OUYUCTHBIX COOPYKEHUH.

[locTymnenne CTOYHBIX BOJl, B 3aBHUCHUMOCTH OT paOOThl MHUBOBAPEHHOTO
3aB0J1a, HEPABHOMEPHOE.

Pacxon rasza B 3aBUCMMOCTH OT BpeMeHU roja. B 3umHee Bpemst pacxoj rasza
YBEJIMYMBAETCS B JIETHEE BPEMS U TPU UHTCHCHUBHOM TMOCTYIIJIEHUU CTOYHBIX BOJ OT
MMBOBAPEHHOTO 3aBOJIA U3JIMIIKY ra3a CKUTAtTCs Ha (hakere.

5.3.9 Onucanne aHa3poOOHOIO Mpoiecca

B cucreme IC MOXHO BBIIETUTH YETHIPE BAKHBIX CTAJWH TpoIlecca B
CJIEIYIOLIUX CEeKUUAX/OTACICHUSIX:

«  Cucrema nojiaya ¥ CMEIIMBAHUS UCXOIHBIX CTOKOB.

e Cekuus B3BEUICHHOTO CJIOA.

. CucreMa penupKyJIsLIHH.

e Cekuust TOHKOI OYUCTKHU.

PesepByap cmemmuBanus ycranaBinuBaetcs nepen |C peakropom. PesepByap
CMEIIMBaHUS TO3BOJISIET 00€CIeunBaTh YAaCTUYHYIO DPEIUPKYJSIHUI0 BOABI TOCIE
aHa’pOOHOM OUYMCTKM O0OpaTHO Ha BXOJ peakTopa. Peuupkymnsuus aHa’3poOHO
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OUMIIEHHBIX  CTOKOB  MO3BOJIIET  MOBTOPHO  MCHOJB30BATh  IIEJIOYHOCTH
(YBEIMUMBAIOILYIOCS MPU AaHA’POOHBIX MpoLEccax) sl NOHMKEHHS MOTpeOJIeHus
KaycTtudeckoi conbl. CTOYHBIE BOJBI MOAAIOTCSA W3 pe3epByapa cMmemmBanusg B 1C
pEaKTop Npy MOMOIIN HACOCOB.

AHa’poOHO TPEIOYMILIEHHbIE CTOYHBIE BOJBI TEKYT IOJ JACHUCTBUEM CHIIbI
TSOKECTU Il pUHANBHOU a’poOHON ouncTku. [1oTok U3 pe3epByapa cMelMBaHusl Ha
a’pOOHYI0 OYMCTKY KOHTPOJIUPYETCS YIPABISIIOUIUM KIIAITAHOM.

AHaspoOHbit  IC  peakTtop repMmeTnyHO 3akphIT. OTxoAsmMNA  ra3
HAIPABIIAETCS B a3POTEHK /7151 O0PHOBI € 3amaxom.

AnadpoOHbii  IC  peakTop Temiaow3onupoBaH (MHH. BaTa, MOKpHITas
ATFOMUHUEBBIMU JIUCTAMHU ).

Hebonbimoe  KOAMYECTBO  M30BITOYHOTO  TpPaHYJMPOBAaHHOIO  HJa
oOpa30BbIBaeTCsA B aHa3poOHOM peaktope. M u3 peakropa mocTynaeT B pe3epByap
WJIOHAKOTIUTEIIS WU BRIBO3UTCS HAIMPSMYIO aBTOIMCTEPHAMMU.

5.3.10 bBydep Ouoraza

buoras, cobpannsiii Ha Bepxy, IC peakrtopa, moctymaer B Oydep Ouoraza
TUINA «MOAYIIKa» pa3Mep KOTOPOro TMO3BOJSET CrIaXUBaTh HEPABHOMEPHOCTH
oOpa3oBanus raza. [loMuMo criaxuBaHus KOJeOaHMI KOMIEHCHUPYETCS aBJICHHUE
Ouoraza, KOTOpbIM Tmojmaercs Ha paboTaroliee ¢ HUM TEXHOJOTHYECKOe
o0opy1oBaHUE.

['openka wu30ObITOYHOTO Ta3a. Ilociae KoOMIIEHcAIMU JaBJCHUS Ouoras
VTWIM3UPYETCA IYTEM CXKWraHus. ABTOMaTWYecKd padoTaromiasi Topeska
M30BITOYHOTO Tra3za OaimieHHOro Tumna (Qakes) HCMONAb3yeTCs ISl TOTO, YTOOBI
CKUTaTh 00Pa3yrOMINiiCsS Ouora3 ¢ HEBUIUMBIM TJIAMEHEM, HU3KUM YPOBHEM IIIyMa U
0e3 ucmycKaHusl 3araxa.

Hcnonp3oBanue Oworaza mpemaycMaTpUBAeTCS B IUIAHUPYEMOW KOTEIbHOMN

nuB3aBoja. [Ipu oTcyTcTBUM KOTENBbHOM OHoras OyneT yTUIN3upoBaThCs Ha (akee.
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5.3.11 OuncTKa OTBOAMMOIO BO31yXa

OTBOIMMBIM BO3AyX coOMpaeTcss W3 MPOCTpaHCTBa Haa OydepHbBIM
pesepByapoM, pesepByapoM cMemmBaHus, |C  peakropa u  pesepByapa
AeHUTpUUKALUK TSI TPEIOTBPAICHHUS paclpocTpaHeHus 3amaxoB. OTBOIUMBIN
BO3/yX HampabisieTcss K cKpyOOepy Bo3ayxa, IIe IPOUCXOAMUT YAAJIECHUE 3allaXxoB.
D¢ PexTUBHOCTD yJalIeHUs 3alax0B yBEIMUYEHA ITyTEM MOJauu B CKpyOep a’poOHOro
WJ1a IOCPEICTBOM HAaCOCOB.

Pasmemienue  oOopynoBaHusi  jgaboparopuu — MpeaycMaTpuUBaeTCs B
IOMELICHNU omeparopckoil. OO6opyaoBaHue aboOpaTOPUM IpeJHA3HAUYEHO JUIs
KOHTPOJII KadecTBa MOCTYNAIOIMX M OYHMIIEHHBIX CTOYHBbIX BOJ. IIpoBenenue
IIOJIHOIO aHajlu3a KadecTBa INOCTYNAKOMMX M OYMLIEHHBIX CTOYHBIX BOJ
MpeayCMaTpUBAETCA B CTOPOHHUX aKKPEIUTOBAHHBIX JaOOPATOPUAX MO TOTOBOPY.

Tabnuua 5.2 OpueHTUPOBOYHOE CYTOUHOE OTPEOJICHUE BOIBI

Pacnpiienmne Ha pemeTku 5 M/CyT
PactBop (nokynsHTa 10 M/CyT

X 0341 CTBEHHO-OBITOBBIE TOTPEOHOCTH 1 M/cyT
Bcero 16 M/CyT

Ta6muma 5.3 [ToTpebiieHne XMMUYECKUX PEareHTOB

Haumenosanue Ha3Ha4YeHUE EMkocTh MaxkcumanbHoe Yacrora
peareHTa CyTOYHOE MTOCTaBKHU
notpelieHue
Kaycruk, NaOH, 50 | He#irpammzamus | 2x4,5 m3 640 x/cyT 15 cyt
% CTOYHBIX BOJI (aBTOLICTED-
Ha 9 M3)
Constnast kuciora, Hentpanuzanus 4x1mMm3 250 a/cyt 16cyrd4x1
HCI, 36 % CTOYHBIX BOJ M3
KOHTENHEP
Xnopun xenesa, Ocaxnenue 2x4,5 M3 460 n/cyt 21
FeCl3, 40 % docdopa (aBTO1ICTED-
Ha 9 M3)
[Topomox Onokynsaus uia 1T 9,6 xr/cyT 1t oxomno 100
(bnoxynsHTa nepen CyT
00€3BOKMBaHUEM
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5.4 Onucanue HCTOYHMKOB MOCTYIJICHUS CHIPbSI M MATEPHAJIOB

O4KCTHBIE COOPYKEHUSI CTOUHBIX BOJI MPEJHA3HAYEHBI AJI1 OYUCTKHA CTOYHBIX
BOJI, 00pa3yroIMxcsi Ha TUBOBapeHHOM 3aBojie KoxkeBHuKOBO. [Ipon3BoanTensHOCTD
OYUCTHBIX COOPY>KEHHUI: MaKCUMaJbHbIi TMMOTOK B cyTtku — 2400 wm3/cyr,
MaKCHUMaJIbHBINA MOTOK B yac — 200 m3/4ac.

Ta6nuna 5.4 [Tokazarenu kayecTBa MOCTYIAKOIINX CTOYHBIX BOJI

HaumenoBanue nokaszaresst Ennnuna namepenus ITokazareinb
Bonopoanslii mokaszareib En. pH 6,27
B3BemieHHbIe BelecTBa Mr/om3 128
L[BeTHOCTD I'pan. 26,01
Xnopua-uonsl (CI) Mr/am? 26,41
Cynbpar-nous (SO4) Mr/nm? 30,98
Keneszo obmee Mr/om? 2,89
Hon ammonus (N H4+) Mr/om? 39,67
Aszot ammonuiinbeiii (N) Mr/om? 30,82
Hurpar-uonst (NO3) Mr/nm? <0,1
Hurpur-uonst (NO2) Mr/nom? <0,02
®docdar-nonsr (PO4”) Mr/nm? 16,82
dochop (P) Mr/am3 5,49
PacTBOpeHHBIH KUCII0pOs] Mr/nm? <1,0
XTIIK Mr/om3 >500 (1130,0)
BITK5 Mr/om3 >1000 (2170,0)
Cyxoif ocTaToK Mr/om? 21240
CIIAB Mr/om3 0,213

Temmeparypa crounbix Boa min. 25 °C

Jns  OecriepeOOWHON  pabOThl  OYHMCTHBIX COOPYXEHUM COOII0JAI0TCA
cienyronme TpeOoBaHus:

* B CTOYHBIX BOAAX HE MPHUCYTCTBYET NPOOWHA, TPOXIKA M KHU3ENIBTYP,
KOTOPBIE OTIEJISIFOTCSI OT CTOYHBIX BOJI HA MMBOBAPEHHOM 3aBOJIC;

*  TONMHAs KOHIIEHTpAIMsl B3BEIIEHHBIX BEHIECTB (CPEIHECYTOYHOE
3HadyeHue) makc. 400 mr/im.

JIist KOHTPOJIST KauecTBa IMOCTYMAONIMX CTOYHBIX BOJ MPETyCMaTpUBAIOTCS
MecTa oToopa npoo.

Touku oT6Opa 1Mpoo:

*  Bxon B 6ydepnsiii pe3epByap;

Bxon B IC peakrop;
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. Bxon B pe3epByap aeHuTpudukanuu;

- PesepByap uncroi BOJBI.

Onucanue TpeOOBaHMM K mapamMeTpaM M KadeCTBEHHBIM XapaKTePUCTHKaAM
MPOTYKIINH:

KoHeuHBIM TPOJYKTOM IPOM3BOJICTBEHHOTO Mpoliecca SBISICTCS OYHIIECHHAS
Boja, coorBeTcTBytomas TpeboBanusM CanlluH 2.1.5.980-00 «['uruennueckue
TpeOOBaHUSI K OXpaHE MOBEPXHOCTHBIX BOI.

Tabnuma 5.5 XapakTepucTuka ounieHHbIX cTOUHbIX BoA. CanlluH 2.1.5.980-

00 «['urnennveckue TpeOOBaHUS K OXpaHE MOBEPXHOCTHBIX BOIY.

HauMmeHnoBanune nokazareins Ennnauiel uamepenus ITokazarens
B3Beuiennbie BemecTsa mr/am° 0,75
Bopopoansriii nokazarens (pH) 6,5-8,5
BIIK 5 mr O2/nav> 4
XTIIK MT OZ/I[M3 30

Huxe npuBonutcs 000CHOBaHME TOKa3aTesied U XapaKTepUCTUK (Ha OCHOBE
CPaBHUTEIBHOTO aHAJIN3a) MPUHATHIX TEXHOJIOTMYECKUX MPOIECCOB U 000PYI0BaAHUS

(Tabnuia 5.6).

Tabnuma 5.6 O6beM TEXHOJIOTHYECKUX pe3epByapoB. MexaHnueckasi OuncTKa

Mexann4deckas O9HCTKa

HacocHas cranmms 1x10m3
Bydepnslii pezepByap 1x 831 M3
AHa’poOHas 04YKMCTKa
PezepByap cMenBanus 1x26 M3
IC peakrop 1x470 m3
Jluaus moTouHoM 00padoTKM OHorasa
Bbydep 6uorasa 1x25wm3
AspoOHas 0OUuCTKa

PesepByap aeHutpuduxanuu 1 x481 m3
PesepByap nHutpudukanmm 1x 1570 m3
PezepByap MbBP 3x54m3 (162 Mm3)

O6paboTka una
PezepByap unonakonurens 1x363 M3
87
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Tabmuma 5.7 PesepByap MBP

HaumenoBanue no3unuu KoanuectBo Enuuuiel nsmepenus
[Tnomans 0HOTO MOTYJIS 462 M
OOmas mwiomanb 4158 M
['mapaBnyuyeckas MUKOBast Harpy3Ka (ipu 120M3/4) 29 JIMY

Tabmuma 5.8 Jlexkantepnas neatpudyra ALDEC G245

HanmenoBanne Enunuiel namepenust KommuectBo
[Tpon3BOAUTENBHOCTD Mm3/gac 10
MoOIIHOCTE KBt 22
OO0muii Bec KT 2300
["aGapuTHbIe pa3mepbl MM 4273x990x1254

5.5 To3upoBaHue peareHTOB

ConpoBoauTenbHas JOKYMEHTALMS NPEIOCTaBISIET HHPOPMALIHIO O:

o IlpeaynpeauTenbHBIX MEpax W CpeAcTBaxX JMYHOW 3allMThl, KOTOPBIE
JOJDKHBI BCEr/la MCIOJIBb30BaThCs MPU  paboTe ¢ paccMaTpUBAaEMbIMU XUMHUYECKUMU
peareHTamu.

o« Ilpouenypsl 00paboTKM B cilyyae MONajaHus Ha KOXY, B rja3a, poT WIU
JbIXaTEIbHBIC MY TH.

o Ilpouenypsl o yJaneHUIO IPOIUTHIX XUMHUUYECKUX PEAareHTOB.

5.5.1 a1 ¥ TeXHOJIOTHYeCKHE KHIKOCTH

Nnom (6rnomaccoi) U TEXHUYECKON BOJOM, MOXKET BBIIAEISTHCS CEPOBOAOPO.L
(H,S), ocobeHHO eclii OHM XPAHATCS B TEPMETUYHOM KOHTEHHepe. BhICyleHHbIN HIT
OTHEONACEH.

Bce TtexHomormueckue KHUAKOCTH B PEAKTOpPAax U pe3epByapax MOTYT
CoJIep)KaTh XMMUYECKHE PEaKTUBBI U MUKpoopraHusMbl. [loaTromy HeoOxomumo ¢
OCTOPOKHOCTBIO ~ O0Opamarbcsi C€ OTUMHU  TEXHOJOTMYECKUMH  SKHJKOCTSIMH.
HeoOxonumMo nmpuMeHSTh MpaBUIIbHbIE MEpPbl MHAWBUIYaTbHOM 3aIMTHI, HAIPUMED,
BOJIO3AIUTHYIO 00YBb, IEPUATKU U 3AIUTHBIC OUYKH.

5.5.2 OnacHble ra3sl 4 Napbl

buoras, Bogopoa, BO3IyX BEHTWISIMM M XHMUYECKHE Tapbl MOTYT OBITh
BBINYILIEHbl YCTAHOBKOW BO BpeMsi OTOOpa MmpoO, TEXHUYECKOro OOCTYKUBAaHUS U

88
BepHyTbca B http://y4ebHukn.mHdopm2000.pdo/diplom.shtml



Y3HaiTe CTOMMOCTb HanMcaHWs Ha 3aka3 CTyAeHYeCKMX U acnnpaHTCkux pabot
http://y4ebHukn.mHdpopm2000.pd/napisat-diplom.shtml

peMoHTa W/min aBapuil. Bce 3TH ra3bl copepikar MOTEHUUAIbHBIE PUCKU, IOTOMY YTO
OHHU MOTYT OBITh B3pBIBUATHIMHU, OTHEOTIACHBIMU, YIYIIUTUBBIMU U/UIH STOBUTHIMHU.

Ta6nuna 5.9 [IpoekTHBIN cocTaB Onorasza

HaumenoBanue CocraB, B % COOTHOIICHUU
Mertan (CHy) 50-90
JIByokucs yriaepoaa (CO,) 10 - 45
Cepoogopon (H,S) 0.2-35
Bogna (H,0) 0-5

Tounplif cocTaB Ouoraza 3aBHCHUT OT XapaKTEPUCTUK CTOYHBIX BOJA U
NpeBapUTENIbHON OYUCTKU. buora3 moTeHIuaabHO OTHEOMNaceH, YIYILIUB, SIIOBHUT
W/WJIH B3PBIBOOIIACEH, IIOTOMY YTO 3TO COACPKUT METaH U CEPOBOJIOPO/I.

Meran (CHy):

e Hwxnss rpanuna B3psiBoonacHocTH (LEL): 4.4 oO0bemubix % eauHul; B
BO3/TyXE€;

o Bepxwnss rpanuia s3psiBoonacHoctd (UEL): 16.0 o6beMHbIX % enuHUIl B
BO3/TyXeE.

CepoB0o1OpOJ - SIAOBUTHIN Ta3, U MPU HU3KUX KOHIICHTPALMUSIX MOXKET OBbITh
UAEHTU(ULIMPOBAH MO 3amaxy TyxJablX sull. CepoBOAOPOJ pa3Apaxkaer riaza u
JIBIXATEIIbHBIC IyTH. B BRICOKMX KOHIIEHTPAIUSX CEPOBOIOPO CMEPTEIICH.

B mo00it o0macTu, r/1€ MOXKET BBIIETSATHCS CEPOBOAOPO, HEOOXOIUMO UMETh
MOOMJIBHBIN JeTeKTop H2S 1M MOJHOCTHIO MCHPaBHBIN (M PETYISPHO MPOBEPSIEMBIH)
MIPOTUBOTA3 C COOTBETCTBYIOMIUM (DUITBTPOM.

Bomopon mMoxker 00pa3oBBIBATHCSI BO BPEMS TMOAKUCIEHUS CTOYHBIX BO/I.
Ecnu cooTBeTCTBYIOIIME pe3epByaphl HEMPEPHIBHO BEHTHIMPYIOTCS, KOHIICHTPAIIHSI
BOJIOPOJ/Ia OCTAETCs JOCTAaTOYHO HM3KOW. OmHaKo, mpu cOOSIX BEHTWISIIIUHU WA €€
BBIKJIFOUCHUA B TEYCHUE HECKOJbKHMX 4YacoB, KOHIICGHTpAIUsS BOJOpOAA MOXKET
YBEJTUYHUTHCS 10 KPUTHICCKOTO YPOBHHI.

o Hwxkuss rpanuna B3peiBoornacHoctd (LEL): 4.0 o0bemMHBIX % enuHMIl B
BO3/TyXE€;

o Bepxuss rpanuna B3psiBoomacuoctd (UEL): 76,0 00beMHBIX % €IuHHUI] B

BO3/yX€
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BenTunupyiorcsi onpeneneHHble KOMHAThI W/WINM pe3epByapbl. ITOT BO3AYX
BEHTHIILIUU MOKET COJepXkaTh pa3jMyHble ra3bl M Mapbl, TAaKUE KaK CEPOBOIOPO
(1), BOAOpOJ, MeTaH (B3pHIBUATOE BEIIECTBO) M JIBYOKHCH yriepoja (MOXKeT
3aMelIaTh KUCIOPO).

[Tapbl UCMIONB3YEMBIX XMMHUYECKHUX PEareéHTOB MOTYT OKa3aTh TO K€ CaMoe
HeOJIaronpusaTHOE BO3JICHCTBUE KaK >KUIKas uiau TBepaas ¢popma. [1o stomy nmosoay
o0paTtuTech K COMPOBOIUTEIBHOMN TOKYMEHTAIIUN TOCTABIIUKA.

5.6 Knaccudgukanusi onacHbIX o0sacTei

Bokpyr BIOPAQ® IC peakrtopa 3amaercsd 30Ha ONAaCHOCTH, B KOTOpPOH
BO3MOKHO BO37eicTBUE Ouoraza. buoras orseomaceH, yAyUUIMB, SIOBHT W/WIIA

B3PBIBOOIIACCH, IIOTOMY YTO 3TO COACPKUT MCTAaH U CCPOBOAOPOI.

PN

BlOoFPAQ™ IC

Pucynok 5.1 — 3ona peaktopa BIOPAQ® IC (A 3ona BIOPAQ® IC peakTopa noxapo- u

B3PBIBOONIACHOCTH)

Bce, Haxoasmecs B OMacHOW 30HE peakTopa, MOJDKHBI paboTaTth B
COOTBETCTBHUH C JIOKATHHBIMHU TPeOOBAHUAMH TEXHUKHU Oe3omacHoCcTH. Kak MUHUMyM
cleAyroIIre 00II1e HOPMBI JOJIKHBI OBbITh MPUHSITHI BO BHUMAaHUE:

o JlocTyn Ha BEpIIMHY PEAKTOPa JOJIKEH ObITH OTPAaHUYEH.

e ToJIBKO MPOMHCTPYKTUPOBAHHBINA U JIOMYLICHHBIN NEPCOHA MOKET BOUTH
Ha BEPIIUHY PEAKTOPA.

o Paboune momkHB UMETH TIepeHOCHBIE aeTekTophl st H,S, LEL (Hmwkass
rpaHuia B3pbiBoonacHocTr) U OX (CUrHaIU3aTOp HUZKOTO COACPIKAHUS KHUCIOPO1a)
W TPOTUBOra3 C COOTBETCTBYIOIMM (uibTpoM. Paboune MOMKHBI 3HATh, Kak

HCIIOJIBb30BAaTh 3TH CPCACTBA HH,Z[I/IBHI[yaHBHOfl 0€30IaCHOCTH.
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e B cnyuae cpabGarbiBanus curHanm3anmu 1o H,S, pabGoume momKHBI
HEMEJIEHHO YITH C UCIIOJIb30BaHUEM MPOTHUBOTa3a ¢ COOTBETCTBYIOMUM (DUIBTPOM.

« BIOPAQ® IC peaktop 000pyIyeTcss CHUTHAIM3aTOPAMH BBICOKOTO
JaBJeHUs1 OMoraza u HU3KOro ypoBHs BoJbl. O0a cCUrHamM3aTopa npeaynpexaatoT o
BO3MOXXHOCTH BBICBOOOXEHHUSI OMOra3a HaBepxy peakTopa. TpeBoxHash cUTyalus
J0JIKHA ObITh 0003HAYEHA ONTHUYECKOMN W/WIIA 3BYKOBOM CUTHATU3AIMEH.

Wuorga He0OXOAMMO BBITIOJHUTH OOCTYKHMBAaHHE B OMACHON 30HE C HU3KUM
IIAHCOM HEXEJIATeNIbHOTO BBICBOOOXK/IEHMUsSI OHorasa, NpH HOPMaJIbHOM pabote
(HanmpuMep BU3YAIBHBIM OCMOTP BHYTPEHHEH IUPKYISIIIUN 4Yepe3 WHCICKIMOHHBIC
OKHa CerapaTopa ra3/»KHAKOCTh). ITO 00CIyKUBaHUE pa3peliaeTcs, eciu padboumii,
0 KpaitHeil Mepe, ciaeayeT BhIlIeyKa3aHHBIM TPEOOBAHUSIM.

Takxe ObIBa€T HEOOXOJMMO BBINOJHUTH OOCTY>KMBAaHHUE B OMACHOM 30HE C
BBICOKMM IIAHCOM HEXKEJATEJIbHOIO BBICBOOOXKIEHU Ouorasa, Mpu HOPMaJbHOU
pabote. 10 00CTY KUBAaHUE pa3pelIaeTcsl TONbKO, ecliu pabounid, Mo KpaiHel Mmepe,
ClIeyeT BBINICyKa3aHHBIM TPEeOOBAaHUSM M HOCHT MPOTHBOTa3 Ha BCE JHIO C
COOTBETCTBYIOMUM PriibTpoM. OOCTyKMBaHUE C BEICOKUM IIAHCOM HEXKEIATEIHHOTO
BBICBOOOXIEHUS OHora3a BKIIIOUAET CIICIYIONINE IeUCTBUS:

e OTt060p mpo6 Ouorasa.

o U3mepenue naBieHus raza cemaparopa ras/>KujikocThb.

e OTKpBITHE KpPBINIEK CBEPXY peakTopa i OCMOTpa W/WIHA PETyINPOBKU
BEPXHHUX CEMapaToOpoB (MEPEIINBA).

o OTtKpbITHE TPYOBI BHYTPEHHEN PELUPKYIISLUU.

o PerynmpoBka naTdrka ypoBHS cenaparopa ras/KuaKoCThb.

Jlist Bcero ocTajabHOTO OOCTY>KMBAHHS PEAKTOp JIOJDKEH OBITh BBIBEICH W3
paboThl M OMOPOXHEH COTJACHO MHCTPYKIMHM TIO JKCIUTyaTallid M TEXHUYECKOMY
00CTy>KUBaHUIO.

Oco0sie pucku, otHocuTenbHO BIOPAQ® IC peaktopa:

o BrIkioueHHe MeXaHWYECKOW BEHTWJIAIMKM HaBepXy peakTopa (mpH
HaJIM4HH ) 3HAYUTEIILHO YBEIIMYMBAET PUCK BO3JACHCTBUS MCTIAPEHUI B BO3IyX€E U/HIIN
Onorasza Bo BpeMs IPUCYTCTBHSI Ha BEPXY peakTopa.
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o Korma kpeImku peaktopa yaalieHbl, BO3IyX ¢ UCIIAPESHUSIMH W/WIU Onoras,
MOTYT BBICBOOOXKIATHCS.

e Ilpu JpeHaXUpOBaHMM JIMHUU  pacHbUIIeMOM  BOJBI  cemapartopa
ra3/’>KuaKoCTh (HaBepXy M y OCHOBAaHHMH) OMOTa3 MOXET BBICBOOOXKIAThCSA. UTOOBI
MUHUMHU3UPOBATh ATOT PUCK, JPEHAKHBIA KilamaH JOJDKEH OBbITh BBIMOJIHEH Kak
caMO3aIMPaIOIIUNACA MO IEHCTBUEM MPY>KUHBI.

Pe3ynpTaThl pacyeToB O KOJHMYECTBE M COCTABE BPEIHBIX BBIOPOCOB B
atMocdepy: cucrema oOpabOTKH Bo3Ayxa (BO3IYIIHBIM CKpyOOep) mMeeT OOIIyro
nmpou3BOAUTENbHOCT, 1245 wm3/4. Bosmyx Oyaer oTBoauThcs OT OydepHOro
pe3epByapa, pesepByapa aeHutpudukanuu, |C peaktopa, pesepByapa HUPKYISAIUH.
Oxumaercsi, 4YTO OTBOJUMBIN Ha CKpy0Oep BO3ayx MoxkeT coaepxkatbh Hp,S u H; ¢
Makc. korneHTpanusmu <500 ppm u <1% ppm cooTBETCTBEHHO.

CeeneHus o0 BUJIE, COCTaBE U IJIAHUPYEMOM OObEME OTXOAOB MPOU3BOACTBA,
MOJITISKAIIUX YTUIIU3AIMH U 3aXOPOHEHUI0, C YKa3aHUEM KJIacca OMAaCHOCTHU:

OTXO0ApBI C pEHIETKU:

2400 m3/cyT X 0,03 kr/M3 = 72 kr/cyT (BJIaXHBIA MaTepuan).

[Ipu 00e3BOKMBaHUM HM3OBITOYHOTO WA TPU TOMOIIM HEHTPUDYTH 0
conepxkanusi cyxux BeniectB 20 % o06bem ymimoTHeHHOro wia (mpu miotHoctu 1,03
T/M3) COCTaBHT:

V=6/1,03=5,8 m3/cyT.

V=5,8%365=2117 m3/ron.

[IpenycMOTpeHbl aBapUHBIE €MKOCTH, paccunMTaHHble Ha xpaHeHue 20%
rOJ0BOI0 KojimuecTBa ocaaka. OOommit 00beM eMKocTeit 423 m3.

Jlnst obGe33apakuBaHus OCagKa TPUMEHSETCS JBE €MKOCTH 1o 15 wm3.
Obe33apakuBaHNe MTPOU3BOIUTCS Pa3pPEIICHHBIMH XUMUKATaMHU.

KonnuecTBo OBITOBBIX OTXO/I0B ONPEAEIEHO B COOTBETCTBUU CO «COOPHUKOM
VACNbHBIX TIOKa3aTesiell 00pa3oBaHUsI OTXOJOB MPOU3BOJICTBA U MOTPeOICHUS», M.:
1999, ucxons U3 YUCIECHHOCTH PabOTAIOIIETO NepCcoHaNa, U COCTaBUT:

®  YHCJIEHHOCTH MepcoHana 4 4el;
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®  yJCIBHBIN MOKa3aTellb 0Opa30BaHUs TBEPABIX OTXOJOB, KI' HA YEJIOBEKA
40.

KommuaecTBo ObITOBEIX 0TX010B, Gomx = 0,04 - 4 =0,16 1/Top.

TBepable OBITOBBIE OTXOABl COOUPAIOTCA B MYCOpPHBIE KOHTEWHEPHI, U
PErYJSIPHO BBIBO3SITCS MAIIMHAMM CHEaBTOX03siicTBa Ha Noauron ThO.

BBuay nporekaHuss aHa’pOOHBIX MPOIIECCOB BO3MOMKHO  BBIJICJICHUE
cepoBogopona (pesepByaphl: OydepHbii, aeHuTpuduKanuu, penupkymsiauu, [C
peaktop). JlIg TOrJOWIEHHs BpPEOHBIX BBIOPOCOB MPEAYCMOTpPEHA CHCTEMa
NPUHYIUTEIHHON BEHTHIALIMM 3TUX PE3EPBYapOB C MCIOJIb30BaHUEM OHOCKpYyOOepa

AJI1 OYUCTKHU OTBOAMMOI'O BO3QyXa.
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3AJIAHME JUUISI PA3JIEJIA
«PUHAHCOBBIY MEHE/J’KMEHT, PECYPCOY®®EKTUBHOCTH U
PECYPCOCBEPEXKXEHUE
CryneHry:
I'pynna DUO
2BM41 JlockyToB ['1e6 JIMutpueBuu
HHcTuTyT uimp Kadenpa rura
YpoBeHb o0pa3oBaHust MaFI/ICTpaHT HanpasJ/ienune/cnenquaabHOCTh HEI HBpO ?Hioioi};zzr;(;?{?:o

Hcxoaubie n1anHble K pa3aeny «DMHAHCOBbIH MEHEIKMEHT, pecypcodPPeKTUBHOCTDH U

pecypcochepekeHne»:

Cmoumocmu pecypcoe Hayunozo ucciedosanus (HH): Oxonozuueckue nociedcmeus 6 pesyrbmame copoca

MamepuanbHO-MexXHU4eckux, IHepeemudeckux, PUHaAHCOBbIX, HeOUUUeHHbIX CMOYHBIX 800, 6cneocmeue

UHDOPMAYUOHHBIX U YEO8EUECKUX 3a2pA3HEHUA MYCOPOM U OMX00amMu nompeOaeHus,
6cneocmeue 3a2pA3HeHUs. 636EULCHHBIMU GeLeCEamu
npu  nposedeHuu  OHOY2IyOUmMenbHbIX pabom U
sciedcmeie 3a00pa 800HLIX Pecypcos.

Hopmul u Hopmamuewl pacxodosanus pecypcos Ipuxasz Munnpupoowvt Poccuu om 13 anpens 2009 2.
Ne87

Hepeqeﬂb BOIIPOCOB, MOAJIC/KAINUX UCCIICTOBAHUI0, IPOCKTUPOBAHUIO U paspaGOTKe:

Hcuucnenue pasmepa speoa, 8 pezynvmame coOpoca cCmoyHbixX 800.

Hcuucnenue paszmepa speda 6ciedcmeue 3a2psisHeHUss MyCOPOM U OMX00AMU NOMPedIeHUs

Hcuucnenue pasmepa epeda 6credcmeaue 3a2pAsHEHUS 636CUICHHBIMU BeWeCMBAMU NPU NPOBEOEHUU OHOY2TYOUMETbHIX
pabom

Hcuucnenue pasmepa speda éciedcmsue 3a60pa 600HbIX pecypcos

Hepellem. Fpa(l)l/l‘leCKOFO MATEPUAJIA (c mounvim yrasanuem obs3amenvHblx uepmenicetl):

Tabauya ucxoOnvlx OaHHBIX OJI51 UCHUCTEHUE PpasMepa 8peda 8 pe3yabmame coOpoca HeOYUUEHHBIX CIOYHBIX 600
Dopmynvl 015l UCHUCTIEHUSL pazmepa 8pedd

| JlaTa BbI1auM 3a1aHusA U1 pa3jiesia no JuHeiHoMy rpaduxy ‘

3azla}me BbI1aJ1 KOHCYJbTAHT:

JlokHOCTH DdPHUO Yuenas crenent, IMoanuceh JlaTa
3BaHUE
Kagmnnar
Mapd Upuna g
Houent xadenpst JI1P OKOHOMUYECKUX
BanepreBna
HAaYK
3aaHue NPUHSJ K HCTIOJHEHUIO CTY/IEHT:
I'pynna (07 (0] Hoanuch Hara
2BMA41 JlockyroB I'ne6 JimutpueBnd
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Hcuncienne BO3MOKHOrO pasMepa Bpeaa, NPUYMHEHHOro peke OO0b,
BCJIe/ICTBHE HAPYLIIEHUI BOJHOT0 3aKOHOAATeIbCTBA
B nocneanee Bpemsi Bo3pacTaeT MHTEpEC K KAUECTBY CTOYHBIX BOJ M METO/IbI
YTUJIU3alUNA TPOMBIIUICHHBIX U OBITOBBIX CTOKOB. COpOCHI CTOYHBIX BOJA OyayT
npousBoauTcs B peky OO0b. OcoOblii MHTEpeC MpencTaBIseT KayeCTBO BOJ
MOBEPXHOCTHBIX BOJHBIX OOBEKTOB, B YaCTHOCTH, peka O0b. Takke HeMaloBaKHBIM
ABIIIETCS HMCUMCICHHE BO3MOXHOTO pa3Mepa Bpeaa, NpuyuHeHHOro peke OOb,
BCJICJICTBUME HApYUIEHUH BOJHOTO 3aKOHOJATENbCTBA. McuucieHne BO3MOKHOTO
pa3Mepa Bpeda MpOBENEHO corjacHO «MeToIuKe HCYHMCIEHHUS pa3Mepa Bpena,
OPUYMHEHHOTO  BOJHBIM  OOBEKTAM  BCIEACTBHE  HAPYNIEHUS  BOJHOTO
3aKOHOJIaTeIbCTBa» (YTB. MpukazoM Munnpupoasl Poccun ot 13 anpens 2009 r. N
87). B coorBerctBum ¢ [14], wcuucneHwe pasMepa Bpelda OCYIIECTBISACTCS IPH
BbISIBJICHMM (pakTa NPUYUMHEHHsS] Bpeda BOAHOMY OOBEKTY M OCHOBBIBAETCS Ha
MPUHIIMIIAX OLEHKHA KOMIIEHCAIIMN U BO3MELIEHUS pa3Mepa Bpea.
Hcuucnenre noaHoro pasMepa Bpena, IPUIMHEHHOTO peku OO0b, MPOBOAUTCS
HA OCHOBAHHUHM CJIEAYIOUINX COCTABIISIONIUX:
1. cOpoc HEOUMIIEHHBIX CTOYHBIX BO/I,
2. 3arps3HEHHE MYCOPOM M OTXOJaMH MOTPEOJICHHS,
3. 3arpsi3HEHUE  B3BEUICHHBIMHM  BEIIECTBAMU  NpU  MPOBEACHUU
JTHOYTJIyOUTENbHBIX padoT,
4. 3a00p BOJHBIX PECYPCOB.
Hcyucnenue pasmepa eépeoa, npuyuHeHHo20 8 pe3yivmame cOpoca CMOYHbIX
600
Pacyer macchbl 3arps3HSIONIMX BELIECTB, COPOIIEHHBIX CO CTOYHBIMHU BOJIaMH,
npousBoautcs mo gopmyiie [3.1]:

M=Qx(C,—C,)xTx10 ° | (3.0)

rae: M;— Macca cOpOIIEHHOTrO 1-T0 3arps3HSIOIIETO BElleCTBa, T,
| — 3arps3HSAONIEE BEIIECTBO, MO KOTOPOMY IIPOM3BOIUTCS BBIUHCIICHHUE

pa3Mepa Bpena;
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Q — pacxoll CTOYHBIX BOJI, C MPEBBIMICHUEM COACPXKAHUSA 1-TO BPETHOTO
3arps3HsoLIero Bemecrsa, M/gac (Q = 100 m*/gac);
Cp— cpenHsis pakTHUYEeCKash KOHLIEHTPALUS 3arPsI3HSIOIMX BEIECTB B CTOYHBIX
BOJIax 3a Mmepuo/i copoca.
B tabmumne 3.1 mpeacTaBiacHBI JAaHHBIC IS MCUMCICHUS pa3Mepa Bpela B
pe3ynbTare cOpoca HEOYHIICHHBIX CTOYHBIX BOJ B peke O0b.
Tabmuma 3.1 — MicxomHbie qaHHBIC I UCUHCICHHUE pa3Mepa Bpejia B pe3yJibraTe

C6pOC3 HCOYHNIIICHHBIX CTOYHBLIX BO/I

Haumenosanue Kpatnocts
Cpennsist paxTHaecKas 3
3arpA3HAIOLIETO 3 ITIK px MI/IM MPEBBILICHUS, €]1.
KOHIIEHTpAIsl, MI/IM ’
BEILIECTBA
Fe06u1. 0,2 O,l 2
Denon 0,002 0,001 2
PO, 0,5 0,2 2,5

C,— nomycTuMas KOHIEHTpAIIUs 1-T0 3arps3HSIONIEro BEIIECTBA B Mpeesiax
HOpMAaTHBa MPEJIETBbHO TONMYyCTUMOro cOpoca WM JUMHUTA cOpoca IpHU €ro HaJIu4uu
Ha TMEpUOJ] TPOBEACHUS MEPOINPUATHI MO CHUXEHUIO COpPOCOB 3arps3HSIOMINX
BEILIECTB B BOAHBbIE 00BEKTH. B coorBercTBUM ¢ m. 22.3 [14], mpu OTCYTCTBHUH
JIOKYMEHTOB Ha TIPaBO MOJIb30BAHUS BOJHOIO OOBEKTA ISl cOpOca CTOYHBIX BOJ U
paspenieHuil Ha cOpOC 3arps3HSIONIMX BEHIECTB B BOJHBIM OOBEKT, B pacuer
MPUHUMAETCS 3HAYCHHE TIPEIETbHO JOIMYCTUMOM KOHIIEHTPAIIMU BPEHOTO BEIECTBA
B BOJIE BOJHOTO 00BbeKTa pbIO0X03siicTBeHHOro 3HaueHus (I11K,y).

T — [OpoNOKUTETFHOCTH COpOca CTOYHBIX BOJI C  TOBBIIIEHHBIM
COJICp’)KaHUEM BPEIHBIX (3arps3HAIONIMX) BEIIECTB, OMNpejaeisieMas ¢ MOMEHTa
oOHapy»eHus cOpoca u 10 ero npekpainenus, 4ac (T = 2160 gacos);

10 — koo HIHEHT TepeBoaa MACCHI 3aTPS3HSIOLIETO BEIICCTBA B T.

Otcroga, Macca COpPOUIEHHBIX 3arpsi3HSIONIMX BEHIECTB B COCTaBE CTOYHBIX
BOJI COCTaBJISICT:

1o Feyy :

M reogm = 100 M*/aac x (0,2 mr/am® - 0,1 mr/am® ) x 2160 1 x 10 = 0,02161;

no enomny:

Myenos = 100 M*/uac x (0,002 mr/am® - 0,001 mr/am’®) x 216049 x 10° =
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0,000216 T;
ITo PO, :
Mpos_ = 100 M*/gac x (0,5 mr/om® - 0,2 mr/am® ) x 2160 1 x 10° = 0,0648 .
Pa3Mep Bpena, MPUUYMHEHHOTO BOJHOMY OOBEKTY COPOCOM 3arpsi3HSIONIUX

BEIIECTB B COCTaBE CTOYHBIX BOJ omnpeesiercs mo ¢popmyie 3.2 [14]:

V=K, <K XK, % ) HxMxK,,
i=1 ’ (32)

rae: Y — pasmep Bpeaa, Thic. pyo.;

Ky — kK03hPunmenT, yIuThIBaIOMUN MPUPOTHO-KINMATHICCKHAE YCIOBHS B
3aBHCHUMOCTH OT BpeMeHH rojia (B cooTBeTcTBUH ¢ [14] mpunumacetces K. = 1,10);

K; — kxo3d¢duuMeHT, y4YUTHIBAIONIMI COCTOSHHE BOJHBIX OOBEKTOB (B
cootrBeTcTBUH ¢ [14] npunumaercs K, = 1,22);

Kiw — KOO PUIIMEHT WHACKCAIlUU, YYUTHIBAIOMUNA HHQIAIMOHHYIO
COCTaBJISIONIYI0 SKOHOMHYECKOT0 pa3BuTHs (B coorBercTBHH ¢ [14] K\, = 1);

Hi — Takca s ucumciieHus pasmepa Bpefia oT copoca i-To 3arpsi3HAIOIIETO
BEIICCTBA B BOJHBIN 00BEKT B COOTBETCTBHUH ¢ [14] paBHa:

o Feyg, = 510 THIC. pYO./T;

no ¢penomy= 12100 TbiC. pyO./T;

o PO*"=280 Tsic. py6./t.

Kys — xoadduimeHt, y4YuUTHIBAIONMNA HMHTEHCUBHOCTh HETaTHMBHOTO
BO3JICHCTBUS 3arpsA3HSIONIMX BEIIECTB Ha BOAHBIA OOBEKT, B COOTBETCTBUH ¢ [14]
paBeH:

o Feygy = 1;

no ¢enony= 1;

mo PO* =1.

Pa3zmep Bpena 1mo cOpOIIeHHBIM 3arpsI3HSIOIINM BEIIIECTBAM COCTABIISIET:
1o Feygy, :

YV =1,10 x1,22x1x510x0,0216x1= 14,78 ThIC. pYO.

1o ¢heHomy:

YV =1,10 x1,22x1x12100x0,000216x 1= 3,51 ThIC. pYO.
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o PO, :

YV =1,10 x1,22x1x280%0,0648 x1= 24,35 TBIC. pYO.

OO6mwmit pa3mep Bpeia, HAHECEHHBIA BOJHOMY OOBEKTY, COCTABIISIET:

Y =14,78 + 3,51 + 24,35 = 42,64 T1BIC. pYO.

Hcuucnenue pasmepa eépeda cieocmeue 3a2psi3HeHUs MyCOpoOM U OMXo0amu
nompeo.ienus

Berarcnenue mpou3BoauTes corinacuo [14]:

Vo= Ko xR Ky ¥ Koy x H xS, (3.3)
rae: Y, — pasMmep Bpena, NPUUMHEHHOTO BOAHOMY OOBEKTY 3arps3HEHUEM
MYyCOpPOM U OTXO0JIaMU MOTpeOIeHus, ThIC. PYO.;

K, ucxons u3 [14] pasen 1,10;

K, — 1,22 [14];

Ki — 1 [14];

Kiarp — K03 GHULIMEHT, XapaKTepU3yIONINI CTEIIEHb 3arPA3HEHHOCTH aKBaTOPUU
BOJHOT0 00BeKTa MycopoM u oTxoxamu norpednenus (K, = 3 6amna).

H, — Takca 115t ucuuciaeHus pa3Mepa Bpeaa, IPUINHEHHOT'O BOJTHOMY OOBEKTY
3arpsi3HEHHEM MYCOPOM U OTXOAaMH MOTpeOJieHus, MpuHUMaeTcs paBHOUl 0,8 ThIC.
py6./M°;

Sy — TMJom@aab aKBaTOPHH, JHA W OEpEeroBbIX MOJOC BOJHOTO OOBEKTa,
3arpsi3HEHHAas: MYCOPOM U OTXOJlaMU TMOTPEOJIeHUs, OIpeAesieHHas C IOMOIIBIO
BU3yalbHBIX HabmoneHuii (S, = 400 m°).

Pasmep Bpema oOT 3arpsi3HEHUST MYCOPOM U OTXOJaMH TOTpeOJIeHUs
COCTaBJIsIeT:

V. = 1,10x1,22x1x3x0,8 thIc. py6./M*x400 M* =1288,32 THIC. pYO.

Ucuucnenue pasmepa 6peoa ecredcmeue  3acps3HEHUs  836CULCHHBIMU
gewecmeamu npu npo8edeHUul OHOy21youmenbHolx pabom

Macca B3BEHICHHBIX BEIICCTB, IIOCTYIUBIIUX B BOJHBIH OOBEKT TIPH
MpOBEICHUH pPAOOT C HapyIIEHWEM YCIOBUW BOJIOIMOJIb30BAHUS, OIPEACIISICTCS

coryiacHo [14]:
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_ . -6
MBSB. - SaKB X HCp X (CCP C(b) % 10 , (34)

rjae: M,,; — Macca B3BEIICHHBIX BEIISCTB IPU MPOBEJACHUU pabOT B BOJHOM
00BEKTE, T;

Saxe — TUTOIIAMB 3aTPS3HEHHOM aKBaTOPHUH BOJTHOTO OOBEKTA, M2;

Omnpenensiercs nmo Gopmysie:

SaKB = ch X Bcp

rac. ch — CpCaHiAd MJIMHA PacIpOCTPpaHCHUA B3BCHICHHBIX BCIHICCTB Ha

, (3.5)

aKBaTOpHU BogHOro oobekra (Lo, =30 m);

B.p — cpeaHss MUpUHA PACIPOCTPAHCHUS B3BEILICHHBIX BEILIECTB HA aKBATOPUU
BOJIHOrO 00BekTa (B, =18 m);

[Tnomans 3arpsi3HEHHON aKBaTOPHH:

Saa =300 Mx 18M = 540 M’;

H,, — cpennss rimy0uHa pacripoCcTpaHEHUs B3BEIICHHBIX BEIIECTB B aKBATOPUU
BogHOrO 00bekTa (Hep =0,42 M);

Cep — CpemHss KOHLEHTpalMs B3BELIEHHBIX BELIECTB B BOJE 3arps3HEHHOH
akBaropuu (Cg,=21 mr/am’);

Cy — (oHOBas KOHLEHTpAIMM B3BEIICHHBIX BELIECTB B BOAE aKBATOPUU
BogHOro oobekTa (Cy=10 MI/IM°);

10 — koodHIHEHT TepeBoaa MACCHI B3BELICHHBIX BEIECTB B T.

OTcroa, Macca B3BEIICHHBIX BEIIECTB:

M,,, = 540 M*x0,42 M x(21 mr/am-10 MF/):[M3)>< 10° =0,00249 .

Pasmep Bpena BeaucisieTcs 1mo popmysie:

Yo =Ky XKy > Ky < Hyy (3.6)

rae: Y., — pasMep Bpena, NPHYUHESHHOTO BOJHOMY OOBEKTY 3arps3HCHHOMY
B3BCIIICHHBIMH BEILIECTBAMU IPH MPOBEACHUH JTHOYTIIYOUTEIbHBIX PadoT, MITH. pyoO.;

K, ucxons us [14] pasen 1,10;

K, — 1,22 [14];

Ki — 1 [14];
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H,; — Takca mms WuCYHWCICHHS pa3Mepa Bpeaa TMpu  MPOBEIACHUU
THOYTIYOUTENNBHBIX paboT (T.K. M,,;=0,00249 1, TO B cooTBercTBUM ¢ [14] H,,p =
1,7 mana.py6./1%0,002491= 0,004233 MiH.pYO. ).

Otcrona, pa3mep Bpe/ia BCIEACTBUEC 3arpsI3HCHMSI B3BEIIICHHBIMU BEIIIECTBAMH

Ve = 1,10%1,22%x1%0,004233 maH.py6.=0,00568 MiH.pyo.

Hcuucnenue pazmepa epeda eciedcmsue 3a60pa 600HbIX Pecypcos

Brruucnenune pasmepa Bpema Npu HAPYIICHWH YCIOBUH BOOIOIH30BAHUS
POU3BOAUTCS corjacHo [14]:

V=K Ky, < H, < Oy (3.7)
rae: Y, — pasMep Bpeaa, IPUUUHEHHOTO BOJIHOMY OOBEKTY MPHU €ro 4aCTUYHOM
HCTOIIECHUHU B pe3yJibTaTe 3a00pa BOAbI, THIC. pyoO.;

K;-1,22 [14];

Kiw —1[14];

H, — Takca ais uicuncieHus pa3mMepa Bpeaa, IPUIMHECHHOTO BOAHOMY OOBEKTY
IPU €r0 YaCTUYHOM HMCTOIICHHH B pe3ysibTaTe 3abopa Bozbl (B COOTBETCTBHU C [14]
H,=7,9 py0.);

O, — 00beM BOJIBI, HEOOXOIMMBIN I BOCCTAHOBJICHHS BOJHOTO OOBEKTa OT
UCTOIIECHUS (IPUHUMAETCSI PABHBIM JIBOMHOMY 00beMY BO/IbI, 3a0paHHON M3 BOJHOTO
00BEeKTa C HApYIICHHEM YCIOBHIT BOAOMonb30Banust Oy = 200 Thic. M°).

Hroro pazmep Bpema cOCTaBIIsET:

V, =1,22x1x7,9 py6.x200 Thic. M°= 1927,6 ThIC. PYO.

OO6muit pa3mep Bpelia, HAHECEHHBIN BOAHOMY OOBEKTY, COCTABIISCT:

V=42,64 + 1288,32 + 5,68 + 1927,6 = 3264,24 ThIC. pYO.

B pesynbpTaTe ncYuCIeHus] BO3MOXHOTO pa3Mepa Bpeaa, MPUIMHEHHOTO PEKe
OO6b, BClIeICTBHE HApYIICHUW BOJHOTO 3aKOHOJATENILCTBA OOIIMN pasMmep Bpeaa,
HAaHECEHHBI BOJHOMY OOBEKTY, cocTaBisier 3264,24 Twic. py6. Pasmep Bpena
paccuyMTaH M3 CICIYIONIUX COCTaBJIMIONMIMX: COpOCa HEOUMIIEHHBIX CTOYHBIX BOJI,
3arpsi3HCHUST MYCOPOM W OTXOJaMHu TOTPEOJCHUS, 3arps3HCHHUS B3BEUICHHBIMH
BEIIECTBAMU TIPU MPOBEACHUU THOYTIIYOUTEIBHBIX paboT u 3abopa BOJHBIX

PECYpPCOB.
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JUis  CHIDKEHHST ~ DKOJIOTMYECKOTO  Bpela  HEoOXOAMMO  MPOBOJIUTH
npodunakTuueckue  Mmeponpustus.  Tak,  Hampumep, CleAyeT  OYHUIIATh
cOpacbiBaeMble BOJIbI [0 HOPMHUPYEMBIX IOKa3zaTelield, MPOBOAUTH OOXObI
BOJOOXPAHHOM 30HBI C IIOCHEAYIOIIMM OYMIIECHHEM OT Mycopa M OTXOJOB

noTpeOJIeHHUS.
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MunucTepcTBo HayKu U o0pa3oBanus Poccuiickoii @enepannu
(benepanbHOE rocy1apcTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE yUPEkKACHUE
BBICIIET0 00pa30BaHUs
«HAIIMOHAJIbHBIN UCCJIEJJOBATEJbCKHUI
TOMCKHWI NOJUTEXHUYECKWIA YHUBEPCUTET»

Nucturyr IIpupoaHbIX pecypcoB
Hamnpasnenue noarotroBku IIpupox000ycTpPOIcTBO M BOAONOJIb30BAHNE
(cnenuanbHOCTD)
YpoBeHb 00pazoBaHMs Maructp
Kacdenpa I'uaporeosiorun, HHKEHEPHOI re0J10THN U
THAPOre03IK0JI0THH
ITepron BITONTHEHUS (ocennwuii / Becennuii cemectp 2015/2016 yaebHOTO roja)
CryneHry:
I'pynna PHUO
2BM41 JlockyroBy I'neby JImutpueBuay

Tema paboThI:

BopnoorBenenne Ha OAO «IluBoBapus KokeBHHKOBO»

YTBepkaeHa NPUKa30M MIPOPEKTOpa-AUPEKTOPa
(mupekTopa) (mata, HOMep)

dopma npeACTaBICHHUST PabOThI:

Mazucmepckaa ouccepmayus

(bakamaBpckast paboTa, TUILUIOMHBIN TPOEKT/paboTa, MarucTepcKas JUCCepTaIus)

3AJIAHUE
Hcxonnbie 1anHble K pa3aeay «CounanabHasi OTBETCTBEHHOCTD)
1. XapakTepuctuka o0beKTa UCCIe0BaHus (BEIIECTBO, Obvexmom uccnedo8anus A6NAI0MCs
MaTepua, Mpudop, aIrOPUTM, METOINKA, padoyasi 30Ha) U | NPUPOOHbBLE OHUCHIHBLE COOPYHCEHLUSL
00J1IaCTH €ro NPUMEHEHUs OAO «Ilusosapnsa Koowcesrnuxkoso» u
8000N0020MOBKA
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Ilepeyens BOpocos.,
MOAJIeKAIMX
Hcc/1e10BaAHUIO,
NMPOEKTHPOBAHUIO H
pa3padoTke:

1. IIpouzeoocmeennasn d6ezonacnocmsy
1.1. Ananus eviseieHHbIX 8PEOHbIX (PAKMOPOs Npu paspabomxe u
IKCHIYAmayu nNpoeKmupyemozo peueHus: ¢ cieoyiouen
noC1e008amenbHOCU!

—  YPOBEHb BNIeKMPOMACHUMHBIX UZTYYEeHU,

—  YpoGeHb uyma;

—  OomKIOHeHUue noKazamenel MUKpOKIUMAama,

—  He0oCmamouHasi 0C8eueHHOCMb paboyeli 30Hbl.

1.2. Ananusz 8vis671eHHbIX ONACHBIX HAKMOPO8 npu paspabomie u
IKCHIYAmayuy npoeKmupyemo20 peuteHus: 8 cieoyiouen
noC1e008ameNbHOCU!

—  2NIeKMpUYecKull mox;

—  noJICapoonacHocmo,

—  2]IeKmpoHe30nacHoCcmy
2. DKonozuueckas 6e30naAcHOCHIb:

—  0mMX00bl NPOUZBOOCNEA,

—  Koauwecmeo 6vimogulx 0mx0008;

—  ymunuzayus omxo0os;

3. Bezonacnocmo 6 upe3euluaiiHblX cumyayuax:

—  nepeuenv 603modichvix YC npu paspabomie u sKcniryamayuu

NPOEKMUPYEeMO20 PeuleHusl;

—  paspabomxa npeseHmusHvIX Mep no npedynpeicoernuio YC;
paspabomka devicmsuii 8 pesyabmame goznuxuiei 4C u mep no
JUKBUOAYUU e€ NOCIe0CMBUIL.

4. IlIpasogvle u opzanuzayuonnsle 60NPOCHL 0decneueHus
be3onacnocmu:

— CcHeyuanbHule (XapakmepHvle NPu IKCNIyamayuu 0ovexma
uccnedo6anus, nPOEKMuUpPyemol paboyeti 30Hvl) npasosvie HOPMbl
mpyo08020 3aKOHOOAMENbCMBA,

—  OpeaHU3aYUOHHbIE MEPONPUAMUSL NPU KOMNOHOBKE padoyell 30Hbl.

| laTa BbLIauM 321aHusl [UIs pa3/ieia 110 JHHeiiHOMY rpaduKy \ 4.03.2016

33IlaHI/Ie BbIIAJ KOHCYJbLTAHT:

Jlo/zKHOCTH

DdPUO Y4yeHnas creneHb, Toanucn Hara

Accuctent kad. 95X

3BaHHUE
Hemitosa O.A.

33]13}[1/[6 NMPUHAJ K UCIIOJTHEHHUIO CTYACHT:

I'pynna

[2%(0] Hoanucek JlaTa

2BM41

Jlockyros I'. /1.
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BBenenne

B pgaHHOM pasznmene MarucTepcKod AUCCEpTald HW3Y4YarOTCd OCHOBHBIC
BOIIPOCHI BBITIOJIHEHUSI TpeOOBaHUW K OE€30MacHOCTM W TUTHEHE TpyAa, K
IPOMBIIIIICHHON 0€e30MacHOCTH, OXpaHe OKpY>KaroIen Cpelsl U
pecypcocoepexxkennto. B coorBerctBunM co crtapmaptom |CCSR26000:2011
«CormuanbHasi OTBETCTBEHHOCTh OpPTraHU3aI[uny, [EJISIMU COCTABJICHHS HACTOSIIIETO
paszena SBISETCA NPUHATUE PEIICHUH, MCKIIOYAIOUIMX HECUYaCTHBIE CIy4yaul B
MIPOU3BOJICTBE U CHIKEHHE BPEIHBIX BO3JICUCTBHUI HA OKPYKAIOIIYIO CPELyY.

[lo cTemenu u xapakTepy BO3AEHCTBUS HA OpraHU3M (PaKTOPBI MOTYT OBITH
BpPEIHBIMHU U omacHbIMU. K mepBoil rpymme oTHOCSTCS Takue (haKTopbl, KOTOPBIC
CTAaHOBATCS B ONPEICIICHHBIX YCJIOBHIX NPUUYMHOM 3a00JIEBAHUN WIIM CHUKECHUS
paborocniocooHocTH. [Ipy 3TOM MMeeTcs B BULY CHMXKEHHE pabOTOCIOCOOHOCTH,
ycye3aroliee ocyie OT/IbIXa WK MepepbiBa B aKTUBHOU JiesiTeIbHOCTH. K onacHpIM
(dakTopaM OTHOCSAT T€, KOTOpbIE€ MPHUBOAAT B ONPEICIECHHBIX YCIOBUSIX K
TpaBMaTHUECKUM TIOBPEXKICHUSM WM BHE3aMHBIM M PE3KUM HapPYIICHUSIM
3JI0POBBSL.

PaboThl 1O BBIMOJHEHUIO BBITYCKHOM KBATM(DUKAMOHHOW pPabOTHI
[OJIpa3yMeBalOT  AHAJUTHUYECKOE  HUCCIICJJOBAaHME  JIUTEPAaTypHBIX  JAHHBIX,
CUCTEMAaTH3alui0 HH(OpMAlIMK, pacdyeTbl KOJMYECTBEHHBIX M KaueCTBEHHBIX
KOMIIOHEHTOB XUMHUYECKOTO COCTaBa MUTHEBBIX BOJI.

B kaudectBe paboueii 30HBI BHIOpaHa J1a00OPATOPHUSI OUUCTHBIX COOPYKEHHIM
OAO «IIuBoBapHss KokeBHUKOBO», paboTa B KOTOPOW CONPSDKEHA €O
CIICYIOIIMMHU BUJAMH BPEIHBIX (PaKTOPOB JJISl 37[0POBBS COTPYAHUKOB:

®  TOBBIIICHHBINA YPOBEHb AJIEKTPOMArHUTHBIX U3TyUYEHU;

®  TIOBBIIICHHBINA YPOBEHb IITyMa;

®  OTKJIOHEHHE MOKa3aTeleii MUKPOKINMAaTa,

®  HeJOoCTaTOYHAs OCBEUICHHOCThH paboueit 30HEHI.

K onachbIM (hakTOpaM OTHOCSAT CIIEAYIONINE BUIbL:

L OIIaACHOCTDB IIOPAXCHHUA SJICKTPUICCKHUM TOKOM;
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®  OIIACHOCTh BO3HWKHOBEHMS MOKapa.

1. Ilpon3BoacTBeHHasi 0€30MMACHOCTH

1.1 AHaau3 BbIIBJEHHbIX BpPEIHBIX (PAKTOPOB INPOEKTHPYEMOM
NMPOU3BOACTBEHHOM Cpebl

IHoBbIlIEHHBIH YPOBEHb 3JIEKTPOMATHUTHBIX U3J1y4Y€eHU

HNCTOYHUKOM  DJIEKTPOMArHUTHOTO  W3JIYyYEHHS  SIBIIIETCS  MOHHUTOD,
0COOCHHO ero ©OOkoBble M 3amHuEe CTeHKH. OCHOBHBIMH HMCTOYHHUKAMH
AIIEKTPOMArHUTHOTO M3JIYyYEHUsS MOHHUTOpPA SIBIAIOTCS  DJIEKTPOHHO-JIy4eBas
TpyOKa, y37Ibl pa3BEPTOK, UMITYJILCHBIM UCTOYHUK TUTAHUS, BUJCOYCUITUTEND.

Cnabbie anexktpomarauTHeie mnojig (OMII) momuocteio ot 0,01 10
0,001 BaTT BBICOKOW YacTOTHI JJI1 YEJIOBEKA OMACHbl TE€M, YTO HUHTEHCHUBHOCTh
TaKUX MOJIEH COBNAAAET C MHTEHCUBHOCTBIO U3JyUYE€HU OpraHu3Ma 4YeJloBeKa Mpu
OOBIYHOM (PYHKIIMIOHHPOBAHUHU BCEX CUCTEM M OPraHOB B €ro tene. B pesynpraTe
3TOr0 B3aUMOJCHCTBHUS COOCTBEHHOE IOJIE YEJIOBEKa HMCKa)XaeTcs, MPOBOLUPYS
pa3BUTHE Pa3IM4HbIX 3a00J€BaHUM, IPEUMYILIECTBEHHO B HanbOosee 0CiIadIeHHbIX
3BEHbsAX opranuzma[25].
[lepconanbHble AJIEKTPOHHO-BRIUMCIUTENbHBIE MaimuHbel ([I9BM)
JOJKHBI COOTBEeTCTBOBaThH TpeboBaHusaM CanlluH 2.2.2/2.4.1340-03 u xaxapii ux
TUT TIOJJICKUT CAHUTAPHO-DIHUIEMHOJIOTHYECKON skcneptu3e. B Ttabmune 1
IIPEACTABIICHBI BPEMEHHBIE JIOITyCTUMBIE YPOBHU DBM.
Tabnuua 1. Bpemennsie nonycrumbie ypoBHU DMII, coznaBaembix [I19BM Ha

pabounx MecTax

HanmenoBanue napamerpos BJ1Y OBM
HanpsixeHHOCTD B Anana3oHe yactotr 5 I'n - 2 kI’ 25 B/m
AIEKTPUIECKOTO TTOJIS B quanasone yactoT 2 k1t - 400 k' 2,5 B/m
IT10THOCTE MAarHUTHOTO B nquana3one yactot 5 'y - 2 kI’ 250 uTn
IIOTOKA B quanasone yactoT 2 k1t - 400 k' 25 HTn
HarnpsikeHHOCTB 2JIEKTPOCTaTUYECKOTO OIS 15 kB/m

MoHutop, KOTOpBIH uCIHOIB3yeTcss B cocTtaBe OBM nabGopatopuu
OUYHCTHBIX COOPYKE€HHM, Mojesb MoHHTOpa LG ¢ 351eKTpOHHO-ITy4eBOM TpyOKOH

cootBercTByeT cranmapry TCO — 92 [IllBeackoro rocyaapCTBEHHOIO
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JenapTaMeHTa OXpaHbl TpyJa. DTOT CTaHAAPT MPEAyCMaTpuBaeT HOPMHPOBAHUE
BCEX BUJIOB MATKOTO AJIEKTPOMATHUTHOTO U3JTyYCHHS] MOHUTOPOB JIJISI BUJIOB PaboT
CBSA3aHHBIX C MOCTOSIHHOM paboToi 3a KOMIbIOTEpOM. B Hacrosimiee Bpems
cranaapt TCO-92 npusHaH camMbIM CTPOIMM CTaHJAPTOM B MUPE, HOPMHUPYIOIIUM
BpeaHbie pakTopsl pu padore ¢ IBM.

UtoObl CBECTM K MHHHUMYMY HETAaTHBHOE BJIMSIHUE 3JIEKTPOMATHUTHOTO
M3JIy4YCHUSI OT MOHUTOPA, TOCTATOYHO NPUAEPKUBATHCS MPOCTHIX MPABWUIL:

e  BriOupas MOHUTOD, Jydlie OT/ATh MPEANOYTEHUE
KUJIKOKPUCTATIIMYECKOMY BAPUAHTY. N3nyuenue MOHUTOPOB c
AIIEKTPOHHOIYYEBOM TPyOKON HAMHOTO cuibHee, yeM y JKK-aHanoros.

e [locrapaiitech pacnoyiokuTh MOHUTOp B yriay. Crensl OyayT
MOTJIONIATh DJIEKTPOMArHUTHOE H3JIy4YeHUEe, KOTOPOE MHCIyCKAlOT OOKOBBbIE U
3aIHUE CTEHKH.

e  He 3a0piBaiiTe BBIKIIOYATh MOHUTOP, €CIM OTXOJMUTE HEHANIOIr0 OT
pabouero croua.

e lcnonp3oBaHHWE CHENUANBHBIX 3alIATHBIX SKPAHOB IO-TIPEKHEMY
aKTyaJbHO, 0COOEHHO €CJIU B CEMbE €CTh JIETH.

e  MoHUTOp JOJKEH CTOSATH OT BaIllero Kpecia He Orke, 4eM Ha
PACCTOSIHMM BBITSIHYTOM pyku. He mpuaBuraiite ero ciammkom OJ1U3KO0 K JIUILY U He
HAKJIOHSAWTECH K DKPaHY.

IoBbILIEHHBIH YPOBEHb LIyMA

OCHOBHBIM HCTOYHMKOM IIyMa B 3JaHUSX Pa3JIMYHOTO HA3HAYCHHUS
SBJIIETCSI TEXHOJIOTMUECKOE W WH)XXEHepHoe oOopyaoBanue. B mabopaTopuu
OUYHCTHBIX COOPYKEHHI, ICTOYHIUKOM IITyMa CITY>KUT JabopaTopHas eHTpudyra.

JlnurensHoe Bo3jAeicTBUE MHTeHCHBHOro myma (Bbime 80 ab) Ha ciyx
YEJIOBEKA, MPUBOAUT K €ro 4aCTUYHOW WJIM NOJHOM morepe. B 3aBHCMMOCTH OT
JUTUTEILHOCTH M MHTEHCUBHOCTH BO3JICUCTBUS IIyMa MPOUCXOIUT OOJIbIIIEE WU

MCHBIICC CHMKCHUC YYBCTBUTCIbHOCTH OPraHoOB CJIyXa.
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Hlym, umeronuii MecTo B J1abOpaTOPUH OUYHCTHBIX COOPYKEHUH, ABISAETCS
MTOCTOSTHHBIM, IITUPOKOIIOJIOCHBIM, UCXOIs U3 Kiaccudukarmu, npuseaéaHon 8 CH
2.2.4/2.1.8.562-96.

XapaKTepruCTUKOW TIOCTOSIHHOTO IIymMa Ha pabdounx MeCTax SBIISIOTCS
YpPOBHM 3BYKOBOTO JaBJEHUS B Jenubenax B OKTaBHBIX I[IOJIOCAX CO
cpeaHereoMeTpuyeckuMu yactotamu 31,5; 63; 125; 250; 500; 1000; 2000; 4000;
8000I', onpenensemsie mo Gopmyie: W(L)=20*1g (P/Po) (8)

rae P— cpenHekBapaTryHas BEIMYMHA 3ByKOBOIO J1aBieHus, [1a;

P=2*107I1a — HCXOAHOE 3HAYCHUE 3BYKOBOTO JABJICHHS B BO3IyXE.

CpenHekBapatnyHas BeJIMYMHA 3BYKOBOrO JaBiieHud, coriacHo CHull
11-12-77 coctaBnsier 0,05 Ila. Takum o6pazom L=681b.

Cornacuo nynkty 5.3.1 CH 2.2.4/2.1.8.562-96 nnsi pabounx MecT B
MOMENICHUSIX «ITPOCKTHO-KOHCTPYKTOPCKUX OIOPO, PacCUeTUYUKOB, MPOrPAMMHCTOB
BBIYMCIIUTENFHBIX MAaIllMH, B JabopaTopusx g TEOpPEeTHYeCKHX paboT u
00pabOTKU JaHHBIX» MPEETbHO JOMYCTUMBIA YpPOBEHb 3BYKOBOI'O JABJICHUS
coctaBnser L.,=75 nb. WHBIMEH clOBamMu 1IyM, co3laBaeMblii  paboTOM
KOMITBIOTEPOB, 110 CBOMM XapaKTEPUCTHKAM YAOBJIETBOPSET CAHUTAPHBIM HOpMaM
[28].

st 60ppOBI C LIyMOM B TMOMEIIEHUAX MPOBOAATCS MEPONPHUATUS KaK
TEXHUUYECKOTO, TaK U MEAUIIMHCKOTO XapakTepa. OCHOBHBIMU U3 HUX SIBJISIOTCS:
YCTpaHEHHE MPUYUHBI 1IIyMa, T. €. 3aME€Ha 00OpYy0BaHMs, MEXaHU3MOB Ha OoJiee
COBPEMEHHOE O€CIIyMHOE; M30JS1MsI MCTOYHHMKA IIyMa OT OKPYKAIolIew cpeabl
(IpyUMEeHeHHe TJYNIUTENIeH, HSKpaHOB, 3BYKOMOTJOIIAIOUIUX CTPOUTEIBHBIX
MaTepuaioB); HMCIOJIb30BAHUE WHIAMBHUIYAJIbHBIX CPEACTB 3allUThI; MPOBEIACHUE
MEePUOANYECKUX MEIUIMHCKUX OCMOTPOB C TMPOXOXKJACHUEM ayJIHOMETPUH;
COONIOJIEHNE pEeXUMa TpyAa U OTAbIXa; NPOBEICHHUE MNPOPUIAKTUICCKUX

MEPOTIPHUATHIA, HAPaBJICHHBIX Ha BOCCTAHOBJICHHE 3710pOBbs [29].
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OTkJ/I0HeHue oKa3aTe/ieil MUKPOKJIMMAaTa

CanuTapHbple MpaBWia YCTAHABJIMBAIOT TUTMEHUYECKUE TpeOOBaHUS K
MOKa3aTeisiM MHUKPOKJIMMaTa pabouyux MECT NPOU3BOJCTBEHHBIX TMOMEIICHUN ¢
y49éTOM HMHTCHCHUBHOCTH JHEPro3arpaT padOTaloIMUX, BPEMEHHU BBITIOJHEHUS
paboThl, MEPUOJIOB TOJIa M COAEpKaT TpeOOBaHUA K METOJaM HM3MEPCHHS U
KOHTPOJISI MUKPOKIMMATHYECKUX YCITOBUM.

[Tokazarenu MUKpOKJIMMaTa JOJDKHBI — OOECleuMBaTh  COXpaHEHUE
TEIUIOBOTO ©OajlaHCa dYeJlOBeKa C OKpYyXKalolled cpelaod | IOoJJIep)KaHHue
ONTUMAJIBLHOTO WX JJOMYCTUMOTI'O TEILIOBOT'O COCTOSIHUSI OpTraHU3Ma.

Komruteke METEOPOJIOTUUECKUX YCIOBUM (MUKpPOKJIUMAT) B
MIPOM3BOJICTBEHHBIX ITIOMEIICHUSX - KJIUMAT BHYTPEHHEN CPEJIbl ATUX TTOMEIICHUM.

[TokazarensimMu, XxapakTepU3yrOIIUMU MUKPOKIMMAT B MPOU3BOJICTBEHHBIX
TTOMEIICHUSX, SIBJISIOTCS:

e  TeMIeparypa BO3ayXa tyo,, ‘C;

e  TeMmIeparypa TOBEpXHOCTEHl (CTeH, Toja, TMOTOJKA, SKPaHOB,
TEXHOJIOTHIECKOTO 000PYIOBAHMS I OIPaKIAIOINX YCTPOHCTB) tyog, C;

®  OTHOCHTENbHAs BIAXKHOCTH BO3ayXa ¢ , %0;

®  CKOPOCTH JABIKCHHS BO3]yXa V , M/C;

®  HWHTCHCHBHOCTH TEILIOBOTO 00IyueHUs T o5y, BT/M2[5].

B nmaGopaTopum OCyIIECTBISECTCS BEHTWISIIIUS C KPAaTHOCThIO OOMEHa
Bo3ayxa 3a yac ot 0,5 1o 0,7 3umoii u ot 1 10 2 neTom.

[Imomane moMemieHust cocTaBiageT 25 M>. B IMOMEIIEHUNU IIOCTOSIHHO
HaxOJIATCS 3 YEIOBEK, Ha KaXKI0TO padoTaromero npuxoaures 8,33 M nona, 16,67
M BO3/yxa, Ipu HOpME 4,5 M° i 15 M° COOTBETCTBEHHO.

Temneparypa B TMOMEIICHUH TMOJJAEPKUBACTCS 3a CUET BOISHOIO
OTOILICHHS.

Cormacuo CIT 2.2.1.1312-03 naGopaTopusi OUYHCTHBIX COOPYKEHHM

OTHOCUTCA K ITOMCIHICHHUIO 0e3 IOBBIIICHHOIO TCINNIOBBIACIICHUA, a4 IO KaTCTOPUHU

108

BepHyTbca B http://y4ebHukn.mHdopm2000.pdo/diplom.shtml



Y3HaiTe CTOMMOCTb HanMcaHWs Ha 3aka3 CTyAeHYeCKMX U acnnpaHTCkux pabot
http://y4ebHukn.mHdpopm2000.pd/napisat-diplom.shtml

paboT K JIETKUM, I[IO3TOMY ONTUMalbHasi TeMIlepaTypa W OTHOCUTEJbHAs
BJIQKHOCTH JIOJDKHBI OBITH [33]:

B J1eTHUI nepuo t=23-25°C, ¢=40-60%;

B 3UMHHMI U TIEpEX0HbIE TIeprobl t=22-24°C, ¢=40-60%.

N30bITOUHOE TEIJIO- M BJIATOBBIJEICHUS, & TAKXKE BBICOKAs MOJBUKHOCTh
BO3J/lyXa YXYJIIAIOT MUKPOKIMMAT MPOU3BOACTBEHHBIX MOMELIEHUHN, 3aTPYAHSIOT
TEPMOPETYJIALNI0, HEOMAarompusTHO BIMAIOT HA OpraHu3M paldOoTAIIUX U
CIIOCOOCTBYIOT ~CHIDKCHHIO TMPOU3BOJUTEIBHOCTM W KadecTBa Tpynaa. llpu
MOHW)KEHUM TEMIIEpAaTypbl OKPY>KAIOIIEr0 BO3AyXa BO3HUKAIOT OrPaHUYEHUS
TEIJIOOTAAYH OPraHu3MOM, YTO CHHM)KA€T KpPOBOTOK B KOXHBIX IOKpPOBax U
YMEHBIIAET BIJIAXKHOCTh KOXH. IIpyM TIOBBIIIEHMM TeMIlepaTypbl BO3JyXa
IIPOUCXOAAT 0OpaTHBIC Tpolecchl [3].

OCHOBHBIMU ~ MEpONIPUATHUSAMU  JUIsl  OOecleYeHHs  HOpMabHOU
METEOPOJIOTUYECKOW Cpellbl B pabodyeil 30HE MAOKHBI OBbITh: MEXaHW3alus
TSOKEIBIX PYYHBIX padoT, 3aluMTa OT MCTOYHUKOB TEIJIOBOTO H3Iy4YEHUS,
nepepeiBbl B paboTe AJsl OTAbIXa B MOMEILEHUSAX C HOPMaJIbHOM TeMIIepaTypoHu,
WCIIOJIb30BAHUE YTEIJIEHHON CHEHOoJAekAbl g padOoTaloMUX TMOJ OTKPBITHIM
HEOOM. 3amMry OT TEIUIOBOTO H3JIyYEHHUS OCYIIECTBISIOT NPUMEHEHUEM
TEIJION30JIALMOHHBIX MaTEpHUAJIOB, YCTPOMCTBOM 3KPAaHOB, BOJSHBIX 3aBEC,
BO3JIYIIIHOTO TYIIMPOBaHUsA pabounx mecT. Temneparypa HarpeTbix MOBEPXHOCTEN
000pyI0BaHUS U OTpaKJICHUN Ha paboYMX MecTax He JoJhKkHA rnpeBbimarh 45°C.
Ecnu Terounsonsiuus He MO3BOJSET JOoCTHYb TpeOyembix 45°C, Ha MOBEPXHOCTH
o00opyAOBaHUS OCYUIECTBIISIETCS AKpaHUPOBAHUE TEMJIOU3ITYYatOIEr0
o0opyaoBaHUSI.

HenocrarouHasi 0CBelIeHHOCTh pado4Yeil 30HbI

Cormacho CIT 2.2.1.1312-03 nynkr 10, cuCTeMBl €CTECTBEHHOTIO,
UCKYCCTBEHHOTO M KOMOMHHMPOBAHHOI'O OCBEIIEHHS CJEIyeT NpPOCKTUPOBAaTh C
YY4E€TOM HEOOXOAUMOCTH o0ecriedeHus Ha padouux MecTtax (MOCTOSHHBIX H

HETMOCTOSIHHBIX)  HOPMHPYEMBIX  TOKazaTeneil:  KOd(PQPHUIMEHT  eCTeCTBEHHOU
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ocsemieHHocT  (KEO), ocBemieHHOCT, palOoueil MOBEPXHOCTH, IOKa3aTelb
OCJIETUIEHHOCTH, OTpakeHHas OJEeCTKOCTh, KO3(D(UIIMEHT MyNbCcaluu, SPKOCTb,
HEPaBHOMEPHOCTh PACIIPEIETICHUS SIPKOCTH.

B nmaGopatopun OYHMCTHBIX COOPY)KEHHH HOpMalibHas OCBEIIEHHOCTD
JOCTUTaeTCsl B THEBHOE BPEMSI 32 CUET ECTECTBEHHOI'O CBETA, IPOHUKAIOIIIETO uepes3 2
OKOHHBIX Ipoema pazmepoM 1,3 Ha 1,6 M, a B yTpeHHUE U BEUEPHUE Yachl — 33 CUET
UCKYCCTBEHHOTO OCBEILCHHS JIFOMUHECIICHTHBIMU JlamramMu. Paccunrtaem mosTomy
JIBa BU/1a OCBEIIEHHOCTEN:

®  HCKYCCTBEHHYIO

®  CGCTECTBEHHYIO

HckyccTBeHHas: OCBEIIEHHOCTh Pa0O4Yero MecTa OMpeneNnsieTcss 3a Cyer
obmiero ocsemeHust. O01ee ocBelIeHue ocymecTpisiercs: ceeTmwibHukamu JICTI-02.
OHM pacnoJioXKEeHbl B 2 psAga MO0 6 CBETWIBHUKOB, B KaXKIOM H3 KOTOPBIX
ycTaHoBJIeHBI ABe Jamiibl JIJ1-40.

[Tomenienne mmeer npsAMOYrojbHYO (Gopmy pazmepamu 4,4 M Ha 5,7 M U
BbicoTOM 2,9 M. [Ipn pacyere oOIIEro OCBELIEHHS] UCHOIb3YEM METOJl CBETOBOI'O
notoka. Heo0xoarMasi 0CBELIEHHOCTh pacCUMTBIBAETCS IO ClieAytolel popmyie:
_F-N-z

S-z-k | (25)

rac E - HOPpMHPOBaHHAsA MUHHUMAJIbHAsA OCBCHICHHOCTD, JIK;

E

F = 1340 5m — cBeToBoii notok st JI/1-40;

N — 9rcio 1aMIi B TOMEIICHUH;

S — myIoMIaas OCBEIIAEMOTO TOMEIIICHHS;

Z— OTHOIICHWE CpEeIHEH OCBEIIEHHOCTH K MUHUMAIBHONW (OOBIYHO
npuHUMaercs paBHeM 1,1 41 1,2; mycth z=1,1);

k= 1,5 — koaddurmeHT 3amaca, YYUTHIBAIOIIUA YMCHBIICHHE CBETOBOTO
MOTOKA JIaMIIbl B pe3yJIbTaTe 3arpsiI3HEHUS] CBETHJILHUKOB B ITPOLIECCE SKCILTyaTallHH;

) — KOI(PQUIMEHT WCIOJB30BaHUS CBETOBOTO IOTOKA, 3aBUCUT OT

KOO PUIMEHTa OTPaKEHUS TIOTOJKA Pn W CTE€H [, BBICOTHI Pa3MEIICHUS
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cBeTIIbHUKOB H 1 pasmepoB nomemienus A Ha B. B 3aBucumoctu ot p, u p. #

ToKa3arenei IMOMCIICHHA OIIPCACIINM MHACKC ITOMCIICHHA:

I=(A*B)/(He(A+B))=(4,4 *5,7)/(2,9+(4,4+5,7))=0,856 (28)

st p,=70%, p.=50 %, |1 = 0,856,9=0,51.

Jlanee mojctaBisieM pe3yiabTatbl B (opmyny (25) ais OCBEIIEHHOCTH H
MOJTYYHM:

E=(1340220+0,51)/(25°1,1°1,5)=332 k.

B cootBerctBuM ¢ canutapabiMu HopMamu CHull 23-05-95 pexomenayemas
MCKYCCTBEHHAsI OCBEILIEHHOCTh JIJIsl TIOMEIICHUI TaHHOTO THUMa Jjisi paboT BBICOKOM
TOYHOCTH Ha CBETJIOM (hoHE IpHu OOJIBIIOM KOHTpacTe, cocTasisier 200 ik [1].

HpHBCI[éHHBIﬁ pacucT CCTCCTBCHHOI'O OCBCIICHUA HpOI/IBBGIIéM I10 CBCTOBOMY

KO3 PULHEHTY:
K. = Foo -100%,
oo (29)

rne Fowi=4,16 M — IUIOIIAIb OKOH;
Fron=25 M — IUIONIAAb TOJIA.

Takum o6paszom, 1o Gopmysie (29) paccuntaeM CBETOBOH KO3(D(DHUIIMEHT:

Kegem=4,16/25¢100%=16,6 (29)

PexomeHnnyemplii  KO((QUIIMEHT  ©CTECTBEHHOM  OCBEIICHHOCTH  JUIS
MOMEIIICHUS JTaHHOTO TUMa W PpabOT BBHICOKOM TOYHOCTH Ha CBETIOM (OHE TpH
00J1BI1I0M KOHTpacTe paBeH oT 16 10 20 %. CienoBaTesbHO, OCBEIIEHHOCTh padoyero
MECTa HaXOJIUTCS B IOMYCTUMBIX Ipe/Ieax.

1.2 AHaau3 BbISBJEHHBIX ONACHBIX (PAKTOPOB NPOEKTHPYEMOM
MPOU3BOJACTBEHHOM Cpe/bl

DJIeKTPUYECKHUIl TOK

DJeKTponuTaHue J1abopaTOPUM OYUCTHBIX COOPYKEHUU OCYIECTBIISETCS
OT CWJIOBOTO paCIpeAeIUTeILHOTO IUTa OJAHO(DA3ZHOTO TMEPEMEHHOTO TOKa C

JNEWCTBYIOIIMM 3HaueHueM HanpspkeHus 220 B.
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Takum oOpa3om, B cooTBeTcTBUUM C llpaBmimamm  ycTpoiicTBa
anektpoyctaHoBok (IIYD), Bce anekTpompuOOpHI, HUCMOIb3yeMbIe B ayAUTOPUH,
OTHOCSITCSI K HHM3KOBOJIbTHBIM C HampspkeHueM nuranuss a0 1000 B. Bce
AIEKTPOIPUEMHHUKH OTHOCATCS K 3iiekTponpruemHukam 1l kareropun. Ayauropus,
coriacHo kinaccudukanuu [1Y3, sBisercs cyxum noMmenieHueM 0e3 MOBBIIIEHHOM
OMacCHOCTH.

DOnekTpoOe30macHOCTh B ay[AWTOPUM  JODKHAa  00eCreuyuBaThCs
CJIEAYIOIIMMU MEPOITPUATHUIMU:

® IS 3aIUTHl OT TOKOB KOPOTKOTO 3aMbIKAaHUE HEOOXOAMMO HAITHYNE
OBICTPOJCHCTBYIOIINX YCTPOMCTB 3aIUThI, JIEKTPUYECKAsl CETh JOJKHA HWMETh
3alIMTy OT TOKOB KOPOTKOTO 3aMbIKaHUs, O0OECMEYMBAIOINIYIO MO BO3MOXKHOCTU
HavMEHbIIIEE BPEMs OTKIIOYEHUS W TpeOOBAHUS CEJICKTUBHOCTH; B KadyeCTBE
amnmaparoB 3alIUThl JOJDKHBI MPUMEHSATHCS aBTOMATUUECKUE BBIKIIOYATEIN WIU
MpPEAOXPAHUTEIH.

® ISl 3alUMTHI OT HANPSHKEHUS MPUKOCHOBEHUS BCE TOKOBEIYIIIUE YaCTH
JIOJDKHBIL OBITh M30JMPOBAHBI; 3alpeliaeTcs MCIOoJIb30BaTh KabeiIu U MPOBOJA C
TTOBPEXKICHHOU WU MOTEPABIIEH 3aIUTHBIC CBOICTBA U301 CH;
HEU30JIMPOBAHHBIC TOKOBEAYIIME YaCTH JIOJKHBI OBITH 000OPYAOBAHBI 3aIIUTHBIMU
OTPaXKACHUSAMHU WJIM PACIIOJIOKEHbl B HEIOCTYNHOM [IJIsi MPUKOCHOBEHHSI MECTE;
3alpelaeTcsl MOJIb30BaThCAd MOBPEXKIACHHBIMU PO3E€TKAMU, PaCIpeIeIUTEIbHBIMU
KOpoOKamu, pYOMJIBHUKAMH W JPYTUMHU 3JEKTPOYCTAaHOBOYHBIMH MpHOOpamu;
YCTPOMCTBO M 3KCIUTyaTalldsl BDEMEHHBIX DJIEKTPOCETEN HE JOMYCKAETCH;

e IS 3alUThl  OT TMOPAXEHUsI DJIECKTPUUECKUM TOKOM TMyTeM
BO3HUKHOBEHHUs TOTEHIIMAIa Ha MPOBOJAIIMX KOpIycax dJIEKTPONpPUOOpPOB
HEOOXOIMMO HaJM4YWe 3alIUTHOTO 3a3eMiieHus; coriacHo [1YD comporuBnenue
3a3eMJISIONIET0 YCTPOUCTBA B JI000E BpeMs Tojia JOHKHO ObITh He Oojiee 4 Owm,
IPH DTOM CEYCHHE 3a3eMUISIOLICH KHIbI JOJDKHO OBIT HE MeHee 4 MM’ Ui
MEIHBIX IPOBOIHHKOB, HE MEHEe 6 MM~ — ISl aTIOMHHHEBBIX U He MeHee 20 MM° —

JJIs1 CTAaJIBHBIX.
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Jlnsg mpenoTBpalieHusl 3IEKTPOTpaBMaTU3Ma OOJbIIOE 3HAYEHHUE HMEET
IpaBUJIbHAS OpPTraHu3anus OOCTYXKUBAaHUS ayJIUTOPUH, MPOBEICHUE PEMOHTHBIX,
MOHT)KHBIX ¥ MPOPHIAKTHUECKUX PadoOT.

PemoHT, pa30opky u CcOOpKy, HalajgKy »3JIEKTPOTEXHOJIOTHYECKOTO
000pyTIOBaHUSI MOXKET BBITIOJHATH TOJBKO IMOATOTOBICHHBINA MEPCOHAI, HMEIOIITHI
HEOOXOIMMYIO JUIS JJAHHBIX pa0dOT rPYIIIY JOIYCKa M0 JIEKTPoOe30macHoCTH [5].

Kaxxngomy HeoOXoauMo 3HaTh MEpbl MEAMIMHCKOW TMOMOIIM TIpU
MOPAKCHUH AJICKTPUICCKUM TOKOM. B 1mo0om pabodem momenieHnn HeoOX0auMO
UMETh MEIUIIMHCKYIO allTeUKy JJIs OKa3aHUs MEPBONA MEAUIIMHCKON TOMOIIIH.

JIxo00i seKTponpudOop JOJKEH ObITh HEMEIJIEHHO 00ECTOUEH B CllyYae:

®  BO3HUKHOBEHUS YIpO3bl )KU3HU UJIU 30POBbIO UEIOBEKA;

® TIOSBJIICHUA 3alaxa, XapakTEpPHOTO [JIsl TOPSMICH M30JALUN WU
TTaCTMACCHI,

®  TOSIBJICHHUS JbIMa WJIM OTHS;

®  TOSIBJICHUS UCKPEHUS;

e oOHapyXeHHUS BUAMNMOTO TIOBPEXKJCHHUS CHJIOBBIX Kabenell wumu
KOMMYTAIIMOHHBIX YCTPOHCTB.

[Ipn BO3ropaHuu, BO3HMKHOBEHMM IIOKapa, HEOOXOIUMO OTKIHOYHTH
AIIEKTPONPUOOP OT IMEKTPOCETH (€CIIU 3TO CAENaTh HEBO3MOXKHO, TO HEOOXOAUMO
OTKJIFOYUTH THTAIONIYI0 CETh aBTOMATHUECKUM WM TMAKETHBIM BBIKIIOUYATEINIEM,
WIH pYOMJIIBHUKOM Ha JIaDOpaTOPHOM WJIM CHUJIOBOM IIMTE), BBI3BATh MOKAPHYIO
KOMaHAy W TMPUCTYNUTh K TYHICHUIO T[0XKapa WMEIOUIMMH CpPEICTBaMHU
noxkaporyueHusi. Cieayer NOMHUTh, YTO JJIs TYLICHHs MO)Kapa Ha yCTaHOBKax,
HaXOSIIMUXCS TOJT HAMPSHKEHUEM, MOKHO IOJIb30BAThCS TOJIBKO YTJIEKUCIOTHBIM
WIA TIOPOIIKOBBIMH OTHETYIIUTENsAMU. [lpu CHUIBHOM BO3rOpaHUM, TMOXKape
HEOOXOJMMO CPOYHO BBI3BATh AJIEKTPUKA U O0ECTOUMUTH IMOMEIICHHE, MOCIIE YETOo

AJI1 TYIICHUS ITOXKapa MOKHO MCITIOJIb30BATh IICHHBIC OTHCTYIIUTCIN U BOY.
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IHoxkapoonacHoOCTh

CornacHO HOPMaTHBHO-TIPABOBOHM 0ase, IJ€ ONPEAENAIOTCA KaTeropuu
MIOMEIIEHUH, 3MaHU M HApy>KHBIX YCTAaHOBOK IO B3pPHIBOMOXAPHON M TIOYKAPHOMH
OMMACHOCTH, TNOKApHAas Harpy3ka s aynuropurn OBM, mo cpaBHEHHIO C
MOMEIIEHUSIMU JPYTHX TPYII, OTHOCHUTEIHHO Mana. JlaGopaTopwsi OYMCTHBIX
OTHOCST K 1 TpyIine ¢ 00bIYHOM 0KapoonacHOCThIO [23].

Tabmuua 1 - Kpurepuu noxapoornacHOCTH U UX XapaKTEPUCTHKU

Kputepuu noxapoonacHocTr OO0bruHas mokapoonacHocTs [ pymma 1
Bo3sropaemocTh NpoayKTOB Huskas
KomnuecTBo cropaeMbIx MaTepuaioB YMepeHnHoe (Makc. BbicoTa 8 pyToB)
HVHTEHCHUBHOCTD TEIIOBBIICICHUS OT yMepeHHOH 10 BBICOKOI
I'oprouune xuaxocTu OTCYTCTBYIOT
DKpaHUPOBAHUE CTOPAEMbIX MAaTEPHUAJIOB OTtcyTcTBYET

B coorBeTcTBHM € TpaBWiIaMU ONPEACIICHUS KATETOPUM ITOMEIIECHHM,
31aHUI U HAPY>KHBIX YCTAHOBOK IO B3PBIBOMOKAPHON M IMOXKAPHOM OMACHOCTH,
pernamentupyembivu HIIB 105 — 03, naGopaTopusi OUYMCTHBIX OTHOCAT K
Kareropun B, Tak Kak B TMOMEIIEHWH MPUCYTCTBYIOT TBEPHABIE TOPIOYUE U
ciaboroproune BemiecTBa W MaTtepuaibl. K roproounMm marepuaiaM OTHOCSTCS
mKadbl, CTOJBL, CTYJIbSI U TOKYMEHTALUS.

JUIs mpeoTBpaIleHns [T0Kapa MPUHUMAIOTCS CIIEYIOIINE MEPBI:

e u3 jabopaTopuu  HEOOXOAMMO  YIAIUTh  HEUCIIOJIb3yEeMbIC
HarpeBaTelIbHble TPUOOPHI;

e Kopryca pYOWUJIBHUKOB M PO3ETOK pPa3MECTHUTh Ha HECrOpaeMbIX
OCHOBAX;

®  HarpeBaTeJbHbIE MPUOOPHI PACHOJIOKUTH HAa aCOECTOBBIX KOBPUKAaX U
MPOKIIAJIKAX;

e paloTBl C JIETKO BOCIUIAMEHSIOUIMMUCS BEIIECTBAMU  JOJKHBI
IPOBOJAUTHCA BHE J1a00paTOpuUH;

e  KypeHHe B JabopaTropuu CTporo 3ampemieHo [41].
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B cootrBerctBUM ¢  TpeOoBaHMAMH ~ MOXapHOWl  Oe30macHOCTH
pa3pabaTeiBaeTCs IJIaH JBaKyallud, HIBaKyalllOHHAas KapTa W HMHCTpYKmus «O
HOpsKE IPOBEACHMSI SBaKyalluu JII0/Iel U 000pyI0BaHUS B Cllydae OKapay.

Aynurtopusi AO0DKHa OBITH OOOpYyIOBaHA CpPEACTBAMH I0KAPOTYIICHHUS,

KOTOPBIMHU B IAHHOM CJIy4ac ABJLAKOTCA YITICKHCIIOTHBIC OTHCTYIINTCIIN THUIIA OYV.

2. Dkoyioruveckas 0€30MacHOCTh

CBenenuss 0 BHIIe, COCTaBe M IUIAaHUPYEMOM O00BEME OTXOAOB
MPOU3BOJICTBA, MOJJICKAIUX YTHIM3ALUA U 3aXOPOHEHMIO, C yKa3aHUEM Kiacca
OMacCHOCTH

OTX01BI C PEHIETKH:

2400 m3/cyT X 0,03 kr/M3 = 72 xr/cyT (BiIaXKHBIN MaTepua).

[Ipu 06e3BOXkUBaHUM W3OBITOYHOTO WJIA TMPHU MOMOIIM HEHTPUPYTH [0
conepxkanusi cyxux BemectB 20 % 00beM YIUIOTHEHHOTO uija (MpH TJIOTHOCTH
1,03 1/mM3) cocTaBuT:

V=6/1,03= 5,8 m3/cyT.

V=5,8%365=2117 m3/rog.

[IpenycMoTpeHbl aBapuiiHbIE €MKOCTH paccUMTaHHble Ha XpaHeHue 20%
roJIOBOTO KoJiMuecTBa ocaaka. O0mmii 00bem eMkocTeit 423 m3.

Jlns ob6e33apakvBaHUsl OCajika TMPUMEHSIETCS JIBE €MKOoCTH mo 15 m3.
O06e33apakuBaHKe MPOU3BOUTCS PA3PEIICHHBIMA XUMUKATAMH.

KonuuecTBO OBITOBBIX OTXOJIOB OMNpEACICHO B COOTBETCTBUHM  CO
«COOpHUKOM YJIEIbHBIX TOKa3aTejleld o0pa3oBaHUs OTXOJIOB MPOU3BOJCTBA M
noTpebneHus», M.: 1999, ucxonst U3 YUCICHHOCTH PAOOTAIONIEro MepcoHaNa, 1
COCTaBUT:

®  YHCIEHHOCTb MepcoHaia 4 yer,

®  yICHBbHBIA TIOKa3aTelb OOpa3oBaHMS TBEPIABIX OTXOJOB, KI' Ha
yenoseka 40.

KomnyectBo ObITOBBIX 0TX0210B, Gomx = 0,04 - 4 = 0,16 1/Tox.
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TBepapie OBITOBBIE OTXOABI COOMPAIOTCA B MYCOpPHBbIE KOHTEHHEpHI, U
PErYISIPHO BBIBO3SITCS MAllIMHAMM CHEaBTOX03siicTBa Ha noauron ThO.

BBuny mnporekaHuss aHa’poOOHBIX MPOLECCOB BO3MOYKHO BBIJICIICHHE
cepoBoziopoaa (pe3epByapsl: OydepHbIi, neHuTpudukanuu, pernupkyasaaun, [C
peakrop). [lng mornomieHuss BpEeAHBIX BBIOPOCOB NPELYyCMOTPEHA CHCTEMA
IPUHYIWUTEIbHOM  BEHTWIALIMM  3TUX  PE3€pByapoB €  HMCHOJB30BAHUEM

Oorockpy00epa 11t OYMCTKHA OTBOJMMOTO BO3/IyXa.

3. be3onacHOCTh B Ype3BbIYAWHBIX CUTYaI[USIX

Bo3MoxHOM upe3BbIYaiHOW cHUTyauueld B J1a0OpaTOPUU  OYHMCTHBIX
COOPYKEHU SBIIAETCA IMOXap W B3pbIB. Kak mpaBwio, MOXapsl U B3PBIBBI
Hepazaenumbl. THOTIa, B3pBIBBI SABISIOTCS NMPUYMHAMHU TMOXKapa U HA0OOpOT, BO
BpeMs [10Kapa BO3MOKHBI B3PBIBBI.

JlelicTBus B pe3yibrare BO3HUKIIUX YC

1. OnoBenieHne m0OAEH O MOXKApe, KOTOPOE OCYLIECTBISACTCS ¢ MOMOIIBIO
IIO/IaYM 3BYKOBBIX M (WJIM) CBETOBBIX CUTHAJIOB BO BCE IIOMEIIEHUS 3AaHUSA
OJIHOBPEMEHHYIO C MTOCTOSIHHBIM MJIM BPEMEHHBIM MTpeObIBaHueM JroAeit (1-i tum -
OMOBEIICHUsS - 3BOHKHM, TOHHMPOBAHHBIM CHUTHAJI U Jp.); YHUCIO MOXKAPHBIX
ormoBewniatreneil, MX pacCTaHOBKA W  MOIIHOCTb JIOJDKHBI  00€creyrBaTh
HEOOXOJMMYIO CIBIIIMMOCTh BO BCEX MECTAaX IOCTOSIHHOTO WJIM BPEMEHHOIO
npeObiBanus roAei. loxapHble omoBemaTesld HE AOKHBI UMETh PEryJsTOPBI
I'POMKOCTH U JAOJKHBI MOAKIIOYATHCS K CETH 0€3 pa3beMHBIX YCTPOMCTB.

2. Ha oOBekTe ¢ MaccoBbIM MPEObIBAHUEM JIIOAEH pa3paldaThIBAIOT IUIAHBI
DBAaKyallMy JIIOJEW Ha Cily4dald BO3HMKHOBEHMS Itokapa. Ilmanel sBakyanuu B
NEPBYIO0 OuYepelb MpeAHa3HAYEHbl ISl OOCIYKMBAIOLEr0 IMEepCOHaNa, KOTOPbIU
JOJDKEH OpraHM30BaTh JBIDKEHUE JIIOJEH M3 OMAacHOM 30HbI K Haubosee
0€301aCHBIM BBIXOAM.

3. Kaxnaplii rpakJaHuH TNpu OOHApYyKEHUM IMOKapa WM TPU3HAKOB

ropeHus (3aapIMIICHHE, 3aMaxX rapu, MOBBIIICHUE TEMIIEPATyphI U T. T1.) 0053aH:
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® HEMeICHHO coo0mmTh 00 3ToM mo Tenedony 010 B enmuHyto ciyxO0y
CTHIaCeHUS

(mpu 3TOM HEOOXOAMMO COOOLIUTH aipec 0OBEKTA, MECTO BOZHUKHOBEHUS
noxkapa, a TaK’Ke COOOIIUTh CBOIO (PaMUIIHIO);

® TPUHATH MO BO3MOXHOCTH MEPBI IO SBaKyallud JIOJCH, TYIICHUIO
1o)kapa U COXpaHHOCTH MaT€PUAJIbHBIX IEHHOCTEH.

4. CoOOCTBEHHMKM HMYILIECTBA; JMIA YINOJIHOMOYEHHBbIE BIAJAETh,
MOJIb30BAaThCS WM PACTIOPSIKATHCS UMYIIECTBOM, B TOM YHCIIE PYKOBOJIUTEIH U
JOJKHOCTHBIE JIMIIA, B YCTAHOBJIEHHOM MOPSAJKE HAa3HAYEHHbIE OTBETCTBEHHBIMU
3a oOecrieueHHe MoKapHOH 0€30aCHOCTH, MTPUOBIBIINE K MECTY IOXkKapa 00s13aHbI:

e  poayOIHpOBaTh COOOIIEHHE O BO3HUKHOBEHHHU IOKapa B €IUHYIO
ciyk0y crnacenus 0l ¥ MOCTaBUTh B M3BECTHOCTh BBILIECTOSAIIEE PYKOBOJCTBO,
JUCTIeTYEPa, OTBETCTBEHHOTO JICKYPHOTO MO OOBEKTY;

e B Ciy4yae yrpo3bl XHU3HU IO HEMEMJIECHHO OpPraHW30BaTh WX
CIIaCeHUE, UCTOIb3Ysl 11l 3TOT0 UMEIOIIMECS CUJIbl U CPECTBA;

®  TPOBEPUTH BKJIIOYEHHE B pPa0OTy AaBTOMATUYECKUX CHUCTEM
IPOTUBOMOXKAPHOHN 3aIIMTHI (OMOBEIIEHUS JIOACH O TOoXape, MOXKapOoTyIICHUS,
IPOTUBOJIBIMHOM 3alIUTHI);

®  IIpU HEOOXOAMMOCTH, OTKIIFOUUTH 3JIEKTPOIHEPIHIO (32 UCKIIIOUEHUEM
CHCTEM MPOTHBOIOXAPHOW 3aIIUTHI), OCTAHOBHUTH PAa0OTy TPAHCIOPTUPYIOIIUX
YCTPOMCTB, arperaroB, almnaparoB, MEPEKPBITh ChIPHEBBIC, T'a30BbIC, MAapOBbIE U
BOJISIHbIE KOMMYHUKAIIUW, OCTAHOBUTH pab0Ty CHUCTEM BEHTWISALIUY B aBapUITHOM U
CMEXHOM C HUM  TOMENICHHUSX, BBIMOJHUTh  JIPYTHE  MEPOIPHUATHS,
CHOCOOCTBYIOIIME  MPEAOTBPAILIEHUIO  PAa3BUTUS  MOXapa U 3aIbIMJIICHHS
MOMEIICHUH 30aHUS;

®  MpEKpaTuTh Bce paboOThl B 3JaHUM W (€CIU 3TO JOMYCTUMO [0
TEXHOJOTMYECKOMY IPOLIECCY MPOU3BOJICTBA), Kpome paboT, CBS3aHHBIX C

MCPOIIPUATHUAMM 110 JIUKBUAALIMHU I10Kapa,
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e  yIajgUTh 3a TMpedenbl OMAcCHOM 30HBI BCEeX pPaOOTHUKOB, HeE
YUYaCTBYIOIIMX B TYLICHUH MOXKapa;

®  OCYIIECTBUTH OO0IIee PYKOBOJACTBO MO TYIICHHUIO MOXKapa (C y4eToM
crienupuIecKrx 0cCOOEHHOCTEN 00bEKTa) 0 MPUOBITHS MOAPA3ASICHUN MOKAPHOH
OXpaHbl;

e obecneunTh COOJIOJICHUE TpeOOBaHMM 0€30MacHOCTH pabOTHHUKAMU,
MPUHUMAIOIIMMHU y4acTHUE B TYIICHUH MOXKapa;

e  OJHOBPEMEHHO C TYIIEHHWEM TOXapa OpPraHU30BaTh SBaKyallMI0 M
3alUTy MaTepUaIbHBIX IICHHOCTEH;

®  OpraHM30BaTh BCTPEUy MOJPA3ACICHUN MOKaApPHON OXpaHbl U OKa3aTh
MOMOIIIb B BBIOOpE KpaTyakIero myTy Moabe3/ia K ouary mnoxapa;

®  COOOmMUTH TMOApA3NEICHUSAM TIOKApPHONH OXpaHBl CBEIEHUS O
nepepadaThIBAEMbIX WJIM XPaHSIIUXCS Ha OOBEKTE OMAacCHBIX (B3PHIBOOMACHBIX),
B3pPBIBUATHIX, CUJIBHOJACUCTBYIOIIMX SIJIOBUTHIX BEIECTB, HEOOXOIUMBIX ISt
oOecrieyeHus: 0€30MaCHOCTH JIMYHOTO COCTaBA MOXKAPHOU KOMaH/IbI.

5. Ilo npuOBITHIO TTOKAPHOTO MOAPA3AEICHUS PYKOBOJIUTEIb MPEATPUITUS
(wn uno, ero 3amensouiee) o6s3aH nmpounpopmuponats PTII (pykoBoauTensb
TYIIEHUSI TOXapa) O KOHCTPYKTUBHBIX U TEXHOJOTHYECKHX OCOOEHHOCTSIX
00BEeKTa, MPUJIETAIOIINX CTPOCHUM U COOPYKEHUH, KOJIMYECTBA U TI0’KaPOOIIaCHbIX
CBOMCTBaxX XpaHUMBIX M MPUMEHSIEMBIX BEIICCTB, MAaTEPUAJIOB, U3ACITUN U IPYTUX
CBEJICHUSAX, HEOOXOAMMBIX [JIsi YCHENIHOW JIMKBUJAIMK TOXKapa, a TaKxke
OpPraHM30BaTh MPUBJIEUEHUE CHUJI U CPEACTB O0BEKTa K CYIIECTBOBAHUIO
HEOOXOJMMBIX  MEPOTIPUATHHA, CBS3aHHBIX C JIMKBUJAIMEH TMoXapa |
MPEAYIPEXKICHUS €TO PA3BUTHSI.

Mepoii no nmukBugauuu nocieactsuii YC sSBIAIOTCS MEpBUYHBIE CPECTBA
MOKapOTYIICHHUS, KOTOPBIE TOAPA3ACIAIOTCS Ha CICAYIONINE BUIBL:

1 YriaexucnoTHbIE OTHETYIIUTEIH.

2. Bo3nymiHo-TIeHHbIE OTHETYIIUTEIH.

3. ITopoIIKOBBIE OTHETYIIUTENH.
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4. A3p030JIbHBIE OTHETYIIAINE COCTABBI.

5. CucteMbl MOXKAPOTYIIEHUS.

ITo ciocoOy TymuieHus:

®  yCTaHOBKAa 00BEMHOTO MOXKApPOTYIICHHUS,

®  YCTaHOBKA MOXApOTYIIECHHS MO MJIOIIAH;

®  YCTAHOBKA JIOKAJIBHOTO MOXApOTYLIEHMUS.

[To Buy OrHETyIIAIUX CPENICTB:

®  YCTaHOBKA BOJSHOI'O MOXKAPOTYIIEHUS (CIPUHKIIEPHAS, IPEHUYEPHASL, );
®  YCTaHOBKA IIEHHOIO MOXapOTYILIEHUs (CIIPUHKIIEPHAs, IpEHYEepHas );

e  YCTaHOBKA IIOPOILIKOBOIO MMOXKAapOTYIICHHUS;

e  ycTaHOBKa ra3osoro noxaporymenus (CO), X1a10HOBOTro, a30THOTO,

napoBoro) [23]

4. IlpaBoBble W OpPraHU3aNMOHHbIC BOINPOCHI OOecreYeHus:
0e301acCHOCTH

Oxpana Tpyna u TexHHkKa Oe3zonmacHocTh B Poccum 310 — cucrema
COXPaHEHUs KU3HU U 3]J0POBbSI paOOTHUKOB B MPOIIECCE TPYIOBOM AESATEIHHOCTH,
BKJIIOYaronas B ce0s MpaBOBbIE, COIMAIbHO-3KOHOMUYECKHE, OpPraHU3alnOHHO-
TEXHUYECKUE, CaHUTapPHO-TUTHEHUYECKUE, ne4yeOHO-IpOo(UIaKTHIECKHE,
peabmwiMTallMoOHHbIe U WHBIE Meponpuatus (ctaths Nel denepanbHOro 3aKoHa
«O0 ocHoBax oxpanbl Tpyaa B Poccuiickoit ®@enepanun», 17.07.1999 r. Nel81-
®3), oOpa3zyrolue MEXaHU3M pealn3alii KOHCTUTYIIMOHHOTO TIpaBa TpakaaH Ha
Tpya (ct. 37 Koncturyuum P®) B yciaoBusix, OTBEHaKOIIUX TpeOOBaHUAM
O0e3omacHOCTM W TUTHEHBL. (DTO TpaBO 3aKpeIUIEHO Takke B CT. 7/
MEXIYHApPOTHOTO MaKTa 00 IKOHOMHYECKHUX, COITMAIBHBIX M KYJbTYPHBIX MPaBax).

Konctutynus Poccutickoit @eneparuu 37 crarbeil rapaHTUPYET CBOOOAY
TpyJda, a Tak)Ke MpaBO Ha TPYyHd, B YCIOBHUSIX, OTBEUANOIINX TpPEeOOBAHUSIM

0e30MacHOCTH U TUTMeHbl. M3 yHKTa 5 yKa3aHHOW CTaThH CIENYET, YTO «KaXKIIbIH

119

BepHyTbca B http://y4ebHukn.mHdopm2000.pdo/diplom.shtml



Y3HaiTe CTOMMOCTb HanMcaHWs Ha 3aka3 CTyAeHYeCKMX U acnnpaHTCkux pabot
http://y4ebHukn.mHdpopm2000.pd/napisat-diplom.shtml

UMEeT TPABO HA OTIBIX». TakuM o00pa3oM, TMOHATHE OXpaHbl TPyda CBOUM
nepBonctoyHUKOM umeer Koncturynuto Poceniickon denepannu.

denepanbHbIM  OPraHOM HCIOJHUTENBHON BJIACTH, OCYLIECTBIIIOIIUM
GyHKIIUA 110 KOHTPOJIIO U HAI30py B cepe Tpyna, spisercs DenepanpHas ciryxoa
0 TPYIY ¥ 3aHATOCTH MHUHUCTEPCTBA 3APAaBOOXPAHEHHS U COLMAIBHOTO Pa3BUTHUSA
IIpaButenbcTBa Poccuiickont denepannu.

®denepanbHas cliyxk0a Mo TPYJIy U 3aHATOCTH PYKOBOJICTBYETCSI B CBOEH
nesarenbHocT  KoHcrutynmeit  Poccmiickort  ®denepanmu,  denepaabHbIMU
KOHCTUTYITMOHHBIMU 3aKOHaMH, (erepaabHbIMU 3aKOHaMH, ykazamu [Ipe3nnenta
Poccuniickonn ®enepauuu u akramu lIpaBurenbctBa Poccuiickonn ®Penepanuu,
MEXKIyHApOIHbIMH JoroBopamu Poccuiickoii ®Penepanuu, HOPMATUBHBIMU
MPAaBOBBIMHU aKTaMd MUWHHCTEPCTBA 3IPABOOXPAHEHUS M COLUAIBHOTO PA3BUTHA
Poccuiickon ®@enepanuu, a Takxke TpynoBeiM kogekcom Poccuiickon @enepanuu.

OCHOBHBIMM 33/la4aMH TPYAOBOTO 3aKOHOAATEIBCTBA SIBIIAIOTCA CO3JAaHUE
HEO0OXOJIMMBIX MPABOBBIX YCIOBUM ISl TOCTUKEHUS ONTUMAIILHOTO COTJIACOBaHUS
VHTEPECOB CTOPOH TPYAOBBIX OTHOLICHHWM, HMHTEPECOB TOCYIApCTBA, 4 TaKKe
MPABOBOE PETYJIMPOBAHUE TPYIAOBBIX OTHOIICHUH WM HWHBIX HEMOCPEICTBEHHO
CBSI3aHHBIX C HUMU OTHOUIIEHUH.

O0s13aHHOCTH MO OOeCIeYeHUI0 Oe30TMacHBIX YCIOBHM W OXpaHbl TPy,
cormacio cr. 212 TK P®, Bo3znaratorcs Ha paboromarens. Ilocineanui,
PYKOBOJICTBYSICh ~ YKa3aHHOM cTaThei, o00s3aH oOecrneynuTh 0€30MacHOCThb
pabOTHUKOB TIPU  OKCIUTyaTalldd  3JaHUN, COOPYKEHUM, 00O0pya0oBaHUs,
OCYILIECTBIICHUM TEXHOJIOTUYECKUX IIPOLECCOB, a TaKXke TMPUMEHIEMBIX B
MIPOU3BOJICTBE MHCTPYMEHTOB, CBHIPhs M MaTepuaioB. Kpome Toro, paboTomarenn
00s13aH 00€ecreunTh, COOTBETCTBYIOIIME TPeOOBAaHUAM OXpaHbl TPYyHa, YCIOBHS
TpyJa Ha KaxJOM padodyeM MeCTe; PeKHM Tpylda W OTAbIXxa PabOTHUKOB B
COOTBETCTBHM C TPYAOBBIM 3aKOHOAATEIbCTBOM, U HWHBIMA HOPMATUBHBIMHU
MPAaBOBBIMM aKTaMH, COJIEpXkKaAIIUMU HOPMBI TPYyJIOBOro mpaBa. PabGotomaresns

00s13aH MHGOPMUPOBATH PAOOTHUKOB 00 YCIOBUAX OXpaHbl TpyJa Ha padbouymx
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MECTaX, O PUCKE IMOBPEKICHHS 340POBbs U IOJAralONUXCsd UM KOMIICHCALUAX U
CPEACTBAaX MHAMBHUIYAJIbHOMN 3AILMTHI.

[Tomumo oOecrieueHuss O€30MACHBIX YCJIOBUM TpyJda TpakJaHUHA,
3aKOHOAATENBCTBO HAJAracT OTBETCTBEHHOCTb HAa KaXJOro 3a COCTOSHUE
okpyxatonierd npupogHor cpenbl. Tak Koncrutynust Poccuiickoit ®denepanuu
cTaTbell 58 00s3bIBaET KaXJAOTO «COXPaHATh MPUPOJY U OKPYKAIOIIYIO Cpeny,
OepeXKHO OTHOCHUTHCS K MPUPOJAHBIM OOraTCTBAM.

Bo ucnonHeHre yka3aHHBIX MOJOKEHHUH, a TaKKE ITOJOKEHHM IpYyrux
HOPMATHUBHBIX IOKYMEHTOB B 00JIaCTH OXpaHbl TPyAa U OKpYKarollel IpUpPOTHON
cpeapl  (Ne52-®3  «O  caHUTaApHO-dMUAEMHUOJIOTHYECKOM  OJIarOnoy4yuu
HACEJICHU» ) COOTBETCTBYIOIIIMMHU  BEIOMCTBAMH, ObUT  pa3paboTaHbI
TpeOOBaHMsI, UHCTPYKIUU, HOPMbI U CTaHJAPThI, COTIACHO KOTOPHIM HEOOXOJIUMO

o0ecreYnBaTh Tpe6OBaHI/I51 3aKOHOAAaTCJIbCTBA B YKaSaHHOﬁ o0OnacTu.
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3akJroueHue

B pesynprate paboThl HaA MAarucTepPCKOM AmMccepTanuend  ObLTH
UCCJIEIOBAHBI MTPOMBIIUICHHBIE CTOKU MPEANPUSITHS, OTOOpaHbl MPOObI CTOYHBIX
BOJI, ITPOBEJICH XUMHUYECKUM aHAJIU3 CTOKOB, MPOBEJICHA HKOJIOT0-3KOHOMHYECKAs
OLICHKA OYMCTHBIX COOPYKEHUM.

[Ipn aHanm3e BO3ACHCTBHS OYUCTHBIX COOPYKEHHI Ha OKPYKAIOILIYIO
cpemy, BbIIEICHBI (DAKTOPHI TEXHOTCHHOW HArpy3KH Ha 3JEMEHTHI MPUPOIHOTO
nanamadra.

[IpoBeneHa  oleHKa  HAKOJIOTMYECKOM  CUTyallud  TEPPUTOPUM  HA
CTPOUTENIbHOM TuIomaake. IlodydeHbl HOBBIE [@aHHBIE O XUMHUUYECKOM U
MUKPOOHOJIOTUYECKOM COCTaBe MOYB, Ha TEPPUTOPUH OUYUCTHBIX COOPY>KEHUM.

A Tak e MOJy4YeHbI JaHHBIE 0 XUMHUYECKOM U COCTaBE MOJ3EMHBIX BOJI HA
CTPOUTEIHHOM TUIONIA/IKE, U XMMUYECKOM COCTaBE CTOYHBIX BOJ, KOTOpBIE OyayT
OYHUILATHCS HA OUHCTHBIX COOPYKEHHUSIX.

B pesynbrare paOOThl MOXHO CJelaTh BBIBOJI, YTO 3aIllyCK OYHCTHBIX
COOPY>KEHUU M3MEHUT HKOJOTHYECKYI0 OOCTAaHOBKY B JIYUIIYIO CTOPOHY, OUHIIAs
CTOYHBIC BOJIbI JJO HOPMATHBHBIX 3HaueHUM. B nanpHelineM cOpoc OYMINEHHBIX
CTOKOB IUIAaHUPYETCS Mpou3BOAuTHB peky OO0b. Haubonee KpymHbIM
MIPOMBIIIUICHHBIM TEXHOT€HHBIM 00bekTOM B c. KoxeBHukoBo, sBisercs OOO
«IIuBoBapHs KoxkeBHUKOBOY.

[IpoGnema omTHUMHU3AMKM KOMIUIEKCHOM OYMCTKH CTOYHBIX Boa OO0
«ITuBoBapHs KoxkeBHUKOBOY SIBISIETCS MOKA3aTEIbHOM, TAK KaK OHa B HEOOJIBILIOM
pEerHOoHAJILHOM  MacliTade OTpakaeT HEKOTOphble CTOPOHBI  TJIO0AJTHLHOTO
B3aUMOJECHUCTBUS PUPOJTHON U COMAIIBHON CUCTEM.

B Hacrosiee BpeMsi OUMCTHBIE COOPYKEHUS MPOXOAT THAPOUCIIBITAHMUS,
HEOOXOAMMBIE JUIsl TPOBEPKH PabOTOCIIOCOOHOCTH BCEX CHJIOBBIX  Y3JIOB.
HcnbiTanust TOPOXOASAT  YCHEUIHO, OPUEHTUPOBOYHBIM  3allyCK  OYMCTHBIX

coopykeHun mnanupyercs 1 urons 2016 ropna.
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CobOmoneHusi  CTaOMJIBHOTO — PEKMMa  HCIOJb30BaHHMS ~ OYHCTHBIX
COOPY)KCHHII B COOTBETCTBHM C TNPUPOJOOXPAHHBIMU 3aKOHOJATEIbHBIMHU

AJOKYMCHTAMH IIO3BOJIUT OO0 MHHHMYyMa CHU3UTb 3arpsA3HCHUC IIPH C6p00€

CTOYHBIX BOA.
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IIpuioxkenue A

P€SYJII>T3.TI>I XUMHUYCCKOT'O aHaJIn3a CTOYHBIX BO/J

No [Tokazarenn Enununa Anpenb Mait Hronb | Urons | Asrycr | Centsaops | Oktsi6ps | HostOps | AuBaps | [1JIK
n/ WU3MEPECHUS 2015 2015 2015 | 2015 2015 2015 2015 2015 2016 pui6
;.I Bsserrennnie MI/1 650 98 110 98 112 48 78 <3 110 0,75
BEIIECTBA
2 Xn0pua-uoHbI MI/1 396,6 82,87 88,19 | 87,3 31,47 31,73 38,64 8,69 58,05 300
3 Cynbdar-nuoHsl MT/JT 32,74 11,06 12,68 | 34,52 | 11,28 45,14 59,3 11,73 51,59 100
4 HNon-ammonus MT/JT 41,72 11,04 12,58 | 3,85 3,85 3,68 14,73 0,434 26,99 0,5
5 Aot MT/JT 32,42 8,58 9,85 2,99 2,99 2,86 11,45 0,337 20,97 0,4
aMMOHUWHBIN
6 Hurpar-nonst MI/JT <0,1 <0,1 <0,1 <0,1 <0,1 <0,1 <0,1 2,8 <0,1 40
7 Hutpur-unonst MT/JT <0,02 <0,02 <0,02 | <0,02 | <0,02 <0,02 <0,02 0,071 <0,02 0,08
8 dochar-uoHb MI/1 51,48 4,05 432 | 29,52 12,7 18,54 17,51 0,309 18,54 0,2
9 dochop Mr/I1 16,78 1,32 1,41 9,62 4,14 6,04 571 0,101 6,05 -
10 XIIK MT/JT 1200 710 830 1900 1740 2050 1860 16,5 2100 -
11 BITK MT/JT 945 622 662 720 1252,5 1910 1555 6,15 1962 -
12 | Cyxoii ocTaTok Mr/I1 1852 272 264 1876 1672 1988 2184 176 2345 -
13 CIIAB MT/JT 0,312 0,066 0,037 | 0,262 | 0,165 0,455 0,165 <0,025 | 0,121 -
14 [{BeTHOCTH rpaj 53,46 23,12 26,01 | 56,36 | 71,81 24 57 27,46 8,67 28,9 -
15 Keneso obiiee MI/1 0,961 2,19 2,3 2,74 3,93 2,98 3,31 0,8 0,8 0,1
16 pH en. pH 5,36 6,2 6,18 5,85 5,03 7,89 6,49 7,35 6,42 6,5-8,5
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Ipuioxenne b

(o0s13aTENILHOE)

Municipal Wastewater Treatment Systems

Crynenrt:
I'pynna DPUO Hoanucey Jara
2BM41 JlockytoB 'ne6 ImurpueBnd
Koncynpsrant — nuareuct xadeapsr UALIP:
JokHOCTH [27(0] YuyeHas cTeneHb, MMoanucn Jara
3BaAaHHUE
JIOKTOp
HoueHr Margeenko . A. (UITOTOTMUECKUX
HayK
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The CWA (Clean Water Act) established a control program for ensuring
that communities have clean water by regulating the release of contaminants into
our country’s waterways. Permits that limit the amount of pollutants discharged are
required of all municipal and industrial wastewater dischargers under the National
Pollutant Discharge Elimination System (NPDES) permit program. In addition, a
construction grants program was set up to assist publicly owned wastewater
treatment works build the improvements required to meet these new limits. The
1987 Amendments to the CWA established State Revolving Funds (SRF) to
replace grants as the current principal federal funding source for the construction
of wastewater treatment and collection systems.

Over 75 percent of the nation’s population is served by centralized
wastewater collection and treatment systems. The remaining population uses septic
or other onsite systems. Approximately 16,000 municipal wastewater treatment
facilities are in operation nationwide. The CWA requires that municipal
wastewater treatment plant discharges meet a minimum of ‘secondary treatment’.
Over 30 percent of the wastewater treatment facilities today produce cleaner
discharges by providing even greater levels of treatment than secondary.

The Need for Wastewater Treatment

Wastewater treatment is needed so that we can use our rivers and streams
for fishing, swimming and drinking water. For the first half of the 20th century,
pollution in the Nation’s urban waterways resulted in frequent occurrences of low
dissolved oxygen, fish Kkills, algal blooms and bacterial contamination. Early
efforts in water pollution control prevented human waste from reaching water
supplies or reduced floating debris that obstructed shipping. Pollution problems
and their control were primarily local, not national, concerns. Since then,
population and industrial growth have increased demands on our natural resources,
altering the situation dramatically. Progress in abating pollution has barely kept
ahead of population growth, changes in industrial processes, technological

developments, changes in land use, business innovations, and many other factors.
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Increases in both the quantity and variety of goods produced can greatly alter the
amount and complexity of industrial wastes and challenge traditional treatment
technology. The application of commercial fertilizers and pesticides, combined
with sediment from growing development activities, continues to be a source of
significant pollution as runoff washes off the land.

Water pollution issues now dominate public concerns about national water
quality and maintaining healthy ecosystems. Although a large investment in water
pollution control has helped reduce the problem, many miles of streams are still
impacted by a variety of different pollutants. This, in turn, affects the ability of
people to use the water for beneficial purposes. Past approaches used to control
water pollution control must be modified to accommodate current and emerging
issues [46].

Effects of Wastewater on Water Quality

The basic function of the wastewater treatment plant is to speed up the
natural processes by which water purifies itself. In earlier years, the natural
treatment process in streams and lakes was adequate to perform basic wastewater
treatment. As our population and industry grew to their present size, increased
levels of treatment prior to discharging domestic wastewater became necessary.

The sewers collect municipal wastewater from homes, businesses, and
industries and deliver it to facilities for treatment before it is discharged to water
bodies or land, or reused.

Centralized Collection

During the early days of our nation’s history, people living in both the
cities and the countryside used cesspools and privies to dispose of domestic
wastewater. Cities began to install wastewater collection systems in the late
nineteenth century because of an increasing awareness of waterborne disease and
the popularity of indoor plumbing and flush toilets. The use of sewage collection
systems brought dramatic improvements to public health, further encouraging the

growth of metropolitan areas [46].
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Combined Sewer Systems

Many of the earliest sewer systems were combined sewers, designed to
collect both sanitary wastewater and storm water runoff in a single system. These
combined sewer systems were designed to provide storm drainage from streets and
roofs to prevent flooding in cities. Later, lines were added to carry domestic
wastewater away from homes and businesses. Early sanitarians thought that these
combined systems provided adequate health protection. We now know that the
overflows designed to release excess flow during rains also release pathogens and
other pollutants.

Pollutants

Oxygen-Demanding Substances

Dissolved oxygen is a key element in water quality that is necessary to
support aquatic life. A demand is placed on the natural supply of dissolved oxygen
by many pollutants in wastewater. This is called biochemical oxygen demand, or
BOD, and is used to measure how well a sewage treatment plant is working. If the
effluent, the treated wastewater produced by a treatment plant, has a high content
of organic pollutants or ammonia, it will demand more oxygen from the water and
leave the water with less oxygen to support fish and other aquatic life.

Organic matter and ammonia are “oxygen-demanding” substances.
Oxygen-demanding substances are contributed by domestic sewage and
agricultural and industrial wastes of both plant and animal origin, such as those
from food processing, paper mills, tanning, and other manufacturing processes.
These substances are usually destroyed or converted to other compounds by
bacteria if there is sufficient oxygen present in the water, but the dissolved oxygen

needed to sustain fish life is used up in this break down process [46].

Pathogens
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Disinfection of wastewater and chlorination of drinking water supplies has
reduced the occurrence of waterborne diseases such as typhoid fever, cholera, and
dysentery, which remain problems in underdeveloped countries while they have
been virtually eliminated. Infectious micro-organisms, or pathogens, may be
carried into surface and groundwater by sewage from cities and institutions, by
certain kinds of industrial wastes, such as tanning and meat packing plants, and by
the contamination of storm runoff with animal wastes from pets, livestock and wild
animals, such as geese or deer. Humans may come in contact with these pathogens
either by drinking contaminated water or through swimming, fishing, or other
contact activities. Modern disinfection techniques have greatly reduced the danger
of waterborne disease.

Nutrients

Carbon, nitrogen, and phosphorus are essential to living organisms and are
the chief nutrients present in natural water. Large amounts of these nutrients are
also present in sewage, certain industrial wastes, and drainage from fertilized land.
Conventional secondary biological treatment processes do not remove the
phosphorus and nitrogen to any substantial extent - in fact, they may convert the
organic forms of these substances into mineral form, making them more usable by
plant life. When an excess of these nutrients overstimulates the growth of water
plants, the result causes unsightly conditions, interferes with drinking water
treatment processes, and causes unpleasant and disagreeable tastes and odors in
drinking water. The release of large amounts of nutrients, primarily phosphorus but
occasionally nitrogen, causes nutrient enrichment which results in excessive
growth of algae. Uncontrolled algae growth blocks out sunlight and chokes aquatic
plants and animals by depleting dissolved oxygen in the water at night. The release
of nutrients in quantities that exceed the affected waterbody’s ability to assimilate

them results in a condition called eutrophication or cultural enrichment [46].

Inorganic and Synthetic Organic Chemicals
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A vast array of chemicals are included in this category. Examples include
detergents, household cleaning aids, heavy metals, pharmaceuticals, synthetic
organic pesticides and herbicides, industrial chemicals, and the wastes from their
manufacture. Many of these substances are toxic to fish and aquatic life and many
are harmful to humans. Some are known to be highly poisonous at very low
concentrations. Others can cause taste and odor problems, and many are not
effectively removed by conventional wastewater treatment.

Thermal

Heat reduces the capacity of water to retain oxygen. In some areas, water
used for cooling is discharged to streams at elevated temperatures from power
plants and industries. Even discharges from wastewater treatment plants and storm
water retention ponds affected by summer heat can be released at temperatures
above that of the receiving water, and elevate the stream temperature. Unchecked
discharges of waste heat can seriously alter the ecology of a lake, a stream, or
estuary.

Sanitary Sewer Systems

Sanitary sewer collection systems serve over half the people. EPA
estimates that there are approximately 500,000 miles of publiclyowned sanitary
sewers with a similar expanse of privately-owned sewer systems. Sanitary sewers
were designed and built to carry wastewater from domestic, industrial and
commercial sources, but not to carry storm water. Nonetheless, some storm water
enters sanitary sewers through cracks, particularly in older lines, and through roof
and basement drains. Due to the much smaller volumes of wastewater that pass
through sanitary sewer lines compared to combined sewers, sanitary sewer systems
use smaller pipes and lower the cost of collecting wastewater. The construction of
wastewater treatment facilities blossomed in the 1920s and again after the passage
of the CWA in 1972 with the availability of grant funding and new requirements

calling for minimum levels of treatment. Adequate treatment of wastewater, along
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with the ability to provide a sufficient supply of clean water, has become a major
concern for many communities.

The initial stage in the treatment of domestic wastewater is known as
primary treatment. Coarse solids are removed from the wastewater in the primary
stage of treatment. In some treatment plants, primary and secondary stages may be
combined into one basic operation. At many wastewater treatment facilities,
influent passes through preliminary treatment units before primary and secondary
treatment begins [47].

Preliminary Treatment

As wastewater enters a treatment facility, it typically flows through a step
called preliminary treatment. A screen removes large floating objects, such as rags,
cans, bottles and sticks that may clog pumps, small pipes, and down stream
processes. The screens vary from coarse to fine and are constructed with parallel
steel or iron bars with openings of about half an inch, while others may be made
from mesh screens with much smaller openings.

Screens are generally placed in a chamber or channel and inclined towards
the flow of the wastewater. The inclined screen allows debris to be caught on the
upstream surface of the screen, and allows access for manual or mechanical
cleaning. Some plants use devices known as comminutors or barminutors which
combine the functions of a screen and a grinder. These devices catch and then cut
or shred the heavy solid and floating material. In the process, the pulverized matter
remains in the wastewater flow to be removed later in a primary settling tank.

Basic Wastewater Treatment Processes

Physical

Physical processes were some of the earliest methods to remove solids
from wastewater, usually by passing wastewater through screens to remove debris
and solids. In addition, solids that are heavier than water will settle out from

wastewater by gravity. Particles with entrapped air float to the top of water and can
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also be removed. These physical processes are employed in many modern
wastewater treatment facilities today [46].

Biological

In nature, bacteria and other small organisms in water consume organic
matter in sewage, turning it into new bacterial cells, carbon dioxide, and other by-
products. The bacteria normally present in water must have oxygen to do their part
in breaking down the sewage. In the 1920s, scientists observed that these natural
processes could be contained and accelerated in systems to remove organic
material from wastewater. With the addition of oxygen to wastewater, masses of
microorganisms grew and rapidly metabolized organic pollutants. Any excess
microbiological growth could be removed from the wastewater by physical
processes [46].

Chemical

Chemicals can be used to create changes in pollutants that increase the
removal of these new forms by physical processes. Simple chemicals such as alum,
lime or iron salts can be added to wastewater to cause certain pollutants, such as
phosphorus, to floc or bunch together into large, heavier masses which can be
removed faster through physical processes. Over the past 30 years, the chemical
industry has developed synthetic inert chemicals know as polymers to further
improve the physical separation step in wastewater treatment. Polymers are often
used at the later stages of treatment to improve the settling of excess
microbiological growth or biosolids [46].

After the wastewater has been screened, it may flow into a grit chamber
where sand, grit, cinders, and small stones settle to the bottom. Removing the grit
and gravel that washes off streets or land during storms is very important,
especially in cities with combined sewer systems. Large amounts of grit and sand
entering a treatment plant can cause serious operating problems, such as excessive
wear of pumps and other equipment, clogging of aeration devices, or taking up

capacity in tanks that is needed for treatment. In some plants, another finer screen
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is placed after the grit chamber to remove any additional material that might
damage equipment or interfere with later processes. The grit and screenings
removed by these processes must be periodically collected and trucked to a landfill
for disposal or are incinerated.

Primary Sedimentation

With the screening completed and the grit removed, wastewater still
contains dissolved organic and inorganic constituents along with suspended solids.
The suspended solids consist of minute particles of matter that can be removed
from the wastewater with further treatment such as sedimentation or gravity
settling, chemical coagulation, or filtration. Pollutants that are dissolved or are very
fine and remain suspended in the wastewater are not removed effectively by
gravity settling. When the wastewater enters a sedimentation tank, it slows down
and the suspended solids gradually sink to the bottom. This mass of solids is called
primary sludge. Various methods have been devised to remove primary sludge
from the tanks. Newer plants have some type of mechanical equipment to remove
the settled solids from sedimentation tanks. Some plants remove solids
continuously while others do so at intervals [48].

Secondary Treatment

After the wastewater has been through Primary Treatment processes, it
flows into the next stage of treatment called secondary. Secondary treatment
processes can remove up to 90 percent of the organic matter in wastewater by
using biological treatment processes. The two most common conventional methods
used to achieve secondary treatment are attached growth processes and suspended
growth processes.

Attached Growth Processes

In attached growth (or fixed film) processes, the microbial growth occurs
on the surface of stone or plastic media. Wastewater passes over the media along

with air to provide oxygen. Attached growth process units include trickling filters,
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biotowers, and rotating biological contactors. Attached growth processes are
effective at removing biodegradable organic material from the wastewater.

A trickling filter is simply a bed of media (typically rocks or plastic)
through which the wastewater passes. The media ranges from three to six feet deep
and allows large numbers of microorganisms to attach and grow. Older treatment
facilities typically used stones, rocks, or slag as the media bed material. New
facilities may use beds made of plastic balls, interlocking sheets of corrugated
plastic, or other types of synthetic media. This type of bed material often provides
more surface area and a better environment for promoting and controlling
biological treatment than rock. Bacteria, algae, fungi and other microorganisms
grow and multiply, forming a microbial growth or slime layer (biomass) on the
media. In the treatment process, the bacteria use oxygen from the air and consume
most of the organic matter in the wastewater as food. As the wastewater passes
down through the media, oxygen-demanding substances are consumed by the
biomass and the water leaving the media is much cleaner. However, portions of the
biomass also slough off the media and must settle out in a secondary treatment
tank.

Suspended Growth Processes

Similar to the microbial processes in attached growth systems, suspended
growth processes are designed to remove biodegradable organic material and
organic nitrogen-containing material by converting ammonia nitrogen to nitrate
unless additional treatment is provided. In suspended growth processes, the
microbial growth is suspended in an aerated water mixture where the air is pumped
in, or the water is agitated sufficiently to allow oxygen transfer. Suspended growth
process units include variations of activated sludge, oxidation ditches and
sequencing batch reactors [46].

The suspended growth process speeds up the work of aerobic bacteria and
other microorganisms that break down the organic matter in the sewage by

providing a rich aerobic environment where the microorganisms suspended in the
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wastewater can work more efficiently. In the aeration tank, wastewater is
vigorously mixed with air and microorganisms acclimated to the wastewater in a
suspension for several hours. This allows the bacteria Sequencing Batch Reactor
Trickling Filters 13 and other microorganisms to break down the organic matter in
the wastewater. The microorganisms grow in number and the excess biomass is
removed by settling before the effluent is discharged or treated further. Now
activated with millions of additional aerobic bacteria, some of the biomass can be
used again by returning it to an aeration tank for mixing with incoming
wastewater.

The activated sludge process, like most other techniques, has advantages
and limitations. The units necessary for this treatment are relatively small,
requiring less space than attached growth processes. In addition, when properly
operated and maintained, the process is generally free of flies and odors. However,
most activated sludge processes are more costly to operate than attached growth
processes due to higher energy use to run the aeration system. The effectiveness of
the activated sludge process can be impacted by elevated levels of toxic
compounds in wastewater unless complex industrial chemicals are effectively
controlled through an industrial pretreatment program.

An adequate supply of oxygen is necessary for the activated sludge process
to be effective. The oxygen is generally supplied by mixing air with the sewage
and biologically active solids in the aeration tanks by one or more of several
different methods. Mechanical aeration can be accomplished by drawing the
sewage up from the bottom of the tank and spraying it over the surface, thus
allowing the sewage to absorb large amounts of oxygen from the atmosphere.
Pressurized air can be forced out through small openings in pipes suspended in the
wastewater. Combination of mechanical aeration and forced aeration can also be
used. Also, relatively pure oxygen, produced by several different manufacturing

processes, can be added to provide oxygen to the aeration tanks.
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From the aeration tank, the treated wastewater flows to a sedimentation
tank (secondary clarifier), where the excess biomass is removed. Some of the
biomass is recycled to the head end of the aeration tank, while the remainder is
“wasted” from the system. The waste biomass and settled solids are treated before
disposal or reuse as biosolids.

Lagoons

A wastewater lagoon or treatment pond is a scientifically constructed pond,
three to five feet deep, that allows sunlight, Brush Aerators in an Oxidation Ditch
Centerfeed well of a clarifier for removing excess biomass 14 algae, bacteria, and
oxygen to interact. Biological and physical treatment processes occur in the lagoon
to improve water quality. The quality of water leaving the lagoon, when
constructed and operated properly, is considered equivalent to the effluent from a
conventional secondary treatment system. However, winters in cold climates have
a significant impact on the effectiveness of lagoons, and winter storage is usually
required.

Lagoons have several advantages when used correctly. They can be used
for secondary treatment or as a supplement to other processes. While treatment
ponds require substantial land area and are predominantly used by smaller
communities, they account for more than one-fourth of the municipal wastewater
treatment facilities in this country. Lagoons remove biodegradable organic material
and some of the nitrogen from wastewater.

Land Treatment

Land treatment is the controlled application of wastewater to the soil
where physical, chemical, and biological processes treat the wastewater as it passes
across or through the soil. The principal types of land treatment are slow rate,
overland flow, and rapid infiltration. In the arid western states, pretreated
municipal wastewater has been used for many years to irrigate crops. In more
recent years, land treatment has spread to all sections of the country. Land

treatment of many types of industrial wastewater is also common.
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Whatever method is used, land treatment can be a feasible economic
alternative, where the land area needed is readily available, particularly when
compared to costly advanced treatment plants. Extensive research has been
conducted at land treatment sites to determine treatment performance and study the
numerous treatment processes involved, as well as potential impacts on the
environment, e.g. groundwater, surface water, and any crop that may be grown.

Slow Rate Infiltration

In the case of slow rate infiltration, the wastewater is applied to the land
and moves through the soil where the natural filtering action of the soil along with
microbial activity and plant uptake removes most contaminants. Part of the water
evaporates or is used by plants. The remainder is either collected via drains or
wells for surface discharge or allowed to percolate into the groundwater.

Slow rate infiltration is the most commonly used land treatment technique.
The wastewater, which is sometimes disinfected before application, depending on
the end use of the crop and the irrigation method, can be applied to the land by
spraying, flooding, or ridge and furrow irrigation. The method selected depends on
cost considerations, terrain, and the type of crops. Much of the water and most of
the nutrients are used by the plants, while other pollutants are transferred to the soil
by adsorption, where many are mineralized or broken down over time by microbial
action [46].

Rapid Infiltration

The rapid infiltration process is most frequently used to polish and recover
wastewater effluents for reuse after pretreatment by secondary and advanced
treatment processes. It is also effective in cold or wet weather and has been
successfully used in Florida, northeastern and arid southwestern states. Large
amounts of wastewater are applied to permeable soils in a limited land area and
allowed to infiltrate and percolate downward through the soil into the water table

below. If the water is to be reused, it can be recovered by wells. The cost-
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effectiveness of this process depends on the soil’s ability to percolate a large
volume of water quickly and efficiently, so suitable soil drainage is important.

Overland Flow

This method has been used successfully by the food processing industries
for many years to remove solids, bacteria and nutrients from wastewater. The
wastewater is allowed to flow down a gently-sloped surface that is planted with
vegetation to control runoff and erosion. Heavy clay soils are well suited to the
overland flow process. As the water flows down the slope, the soil and its
microorganisms form a gelatinous slime layer similar in many ways to a trickling
filter that effectively removes solids, pathogens, and nutrients. Water that is not
absorbed or evaporated is recovered at the bottom of the slope for discharge or
reuse.

Constructed Wetlands

Wetlands are areas where the water saturates the ground long enough to
support and maintain wetland vegetation such as reeds, bulrush, and cattails. A
“constructed wetlands™ treatment system is designed to treat wastewater by passing
it through the wetland. Natural physical, chemical, and biological wetland
processes have been recreated and enhanced in constructed wetlands designed
specifically to treat wastewater from industries, small communities, storm runoff
from urban and agricultural areas, and acid mine drainage. Significant water
quality improvements, including nutrient reduction, can be achieved

Disinfection

Untreated domestic wastewater contains microorganisms or pathogens that
produce human diseases. Processes used to kill or deactivate these harmful
organisms are called disinfection. Chlorine is the most widely used disinfectant but
ozone and ultraviolet radiation are also frequently used for wastewater effluent

disinfection.
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Chlorine

Chlorine kills microorganisms by destroying cellular material. This
chemical can be applied to wastewater as a gas, a liquid or in a solid form similar
to swimming pool disinfection chemicals. However, any free (uncombined)
chlorine remaining in the water, even at low concentrations, is highly toxic to
beneficial aquatic life. Therefore, removal of even trace amounts of free chlorine
by dechlorination is often needed to protect fish and aquatic life. Due to emergency
response and potential safety concerns, chlorine gas is used less frequently now
than in the past.

Ozone

Ozone is produced from oxygen exposed to a high voltage current. Ozone
IS very effective at destroying viruses and bacteria and decomposes back to oxygen
rapidly without leaving harmful by products. Ozone is not very economical due to
high energy costs.

Ultraviolet Radiation

Ultra violet (UV) disinfection occurs when electromagnetic energy in the
form of light in the UV spectrum produced by mercury arc lamps penetrates the
cell wall of exposed microorganisms. The UV radiation retards the ability of the
microorganisms to survive by damaging their genetic material. UV disinfection is a
physical treatment process that leaves no chemical traces. Organisms can
sometimes repair and reverse the destructive effects of UV when applied at low
doses.

Pretreatment

The National Pretreatment Program, a cooperative effort of Federal, state,
POTWs and their industrial dischargers, requires industry to control the amount of
pollutants discharged into municipal sewer systems. Pretreatment protects the
wastewater treatment facilities and its workers from pollutants that may create

hazards or interfere with the operation and performance of the POTW, including
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contamination of sewage sludge, and reduces the likelihood that untreated
pollutants are introduced into the receiving waters.

Under the Federal Pretreatment Program, municipal wastewater plants
receiving significant industrial discharges must develop local pretreatment
programs to control industrial discharges into their sewer system. These programs
must be approved by either EPA or a state acting as the Pretreatment Approval
Authority. More than 1,500 municipal treatment plants have developed and
received approval for a Pretreatment Program.

Advanced Methods of Wastewater Treatment

As our country and the demand for clean water have grown, it has become
more important to produce cleaner wastewater effluents, yet some contaminants
are more difficult to remove than others. The demand for cleaner discharges has
been met through better and more complete methods of removing pollutants at
wastewater treatment plants, in addition to pretreatment and pollution prevention
which helps limit types of wastes discharged to the sanitary sewer system.
Currently, nearly all WWTPs provide a minimum of secondary treatment. In some
receiving waters, the discharge of secondary treatment effluent would still degrade
water quality and inhibit aquatic life. Further treatment is needed. Treatment levels
beyond secondary are called advanced treatment. Advanced treatment technologies
can be extensions of conventional secondary biological treatment to further
stabilize oxygen-demanding substances in the wastewater, or to remove nitrogen
and phosphorus [46].

Advanced treatment may also involve physical-chemical separation
techniques such as adsorption, flocculation/precipitation, membranes for advanced
filtration, ion exchange, and reverse osmosis. In various combinations, these
processes can achieve any degree of pollution control desired. As wastewater is
purified to higher and higher degrees by such advanced treatment processes, the

treated effluents can be reused for urban, landscape, and agricultural irrigation,
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industrial cooling and processing, recreational uses and water recharge, and even
indirect augmentation of drinking water supplies.

Nitrogen Control

Nitrogen in one form or another is present in municipal wastewater and is
usually not removed by secondary treatment. If discharged into lakes and streams
or estuary waters, nitrogen in the form of ammonia can exert a direct demand on
oxygen or stimulate the excessive growth of algae. Ammonia in wastewater
effluent can be toxic to aquatic life in certain instances.

By providing additional biological treatment beyond the secondary stage,
nitrifying bacteria present in wastewater treatment can biologically convert
ammonia to the non-toxic nitrate through a process known as nitrification. The
nitrification process is normally sufficient to remove the toxicity associated with
ammonia in the effluent. Since nitrate is also a nutrient, excess amounts can
contribute to the uncontrolled growth of algae. In situations where nitrogen must
be completely removed from effluent, an Monitoring a discharger as part of a
Pretreatment Program 18 additional biological process can be added to the system
to convert the nitrate to nitrogen gas. The conversion of nitrate to nitrogen gas is
accomplished by bacteria in a process known as denitrification. Effluent with
nitrogen in the form of nitrate is placed into a tank devoid of oxygen, where
carbon-containing chemicals, such as methanol, are added or a small stream of raw
wastewater is mixed in with the nitrified effluent. In this oxygen free environment,
bacteria use the oxygen attached to the nitrogen in the nitrate form releasing
nitrogen gas. Because nitrogen comprises almost 80 percent of the air in the earth’s
atmosphere, the release of nitrogen into the atmosphere does not cause any
environmental harm.

Biological Phosphorus Control

Like nitrogen, phosphorus is also a necessary nutrient for the growth of
algae. Phosphorus reduction is often needed to prevent excessive algal growth

before discharging effluent into lakes, reservoirs and estuaries. Phosphorus
146

BepHyTbca B http://y4ebHukn.mHdopm2000.pdo/diplom.shtml



Y3HaiTe CTOMMOCTb HanMcaHWs Ha 3aka3 CTyAeHYeCKMX U acnnpaHTCkux pabot
http://y4ebHukn.mHdpopm2000.pd/napisat-diplom.shtml

removal can be achieved through chemical addition and a
coagulationsedimentation process discussed in the following section. Some
biological treatment processes called biological nutrient removal (BNR) can also
achieve nutrient reduction, removing both nitrogen and phosphorus. Most of the
BNR processes involve modifications of suspended growth treatment systems so
that the bacteria in these systems also convert nitrate nitrogen to inert nitrogen gas
and trap phosphorus in the solids that are removed from the effluent.

Coagulation - sedimentation

A process known as chemical coagulation-sedimentation is used to increase
the removal of solids from effluent after primary and secondary treatment. Solids
heavier than water settle out of wastewater by gravity. With the addition of specific
chemicals, solids can become heavier than water and will settle. Alum, lime, or
iron salts are chemicals added to the wastewater to remove phosphorus. With these
chemicals, the smaller particles ‘floc’ or clump together into large masses. The
larger masses of particles will settle faster when the effluent reaches the next step--
the sedimentation tank. This process can reduce the concentration of phosphate by
more than 95 percent.

Although used for years in the treatment of industrial wastes and in water
treatment, coagulationsedimentation is considered an advanced process because it
is not routinely applied to the treatment of municipal wastewater. In some cases,
the process is used as a necessary pretreatment step for other advanced techniques.
This process produces a chemical sludge, and the cost of disposing this material
can be significant.

Carbon adsorption

Carbon adsorption technology can remove organic materials from
wastewater that resist removal by biological treatment. These resistant, trace
organic substances can contribute to taste and odor problems in water, taint fish
flesh, and cause foaming and fish kills. Carbon adsorption consists of passing the

wastewater effluent through a bed or canister of activated carbon granules or
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powder which remove more than 98 percent of the trace organic substances. The
substances adhere to the carbon surface and are removed from the water. To help
reduce the cost of the procedure, the carbon granules can be cleaned by heating and
used again.

The Use or Disposal of Wastewater Residuals and Biosolids

When pollutants are removed from water, there is always something left
over. It may be rags and sticks caught on the screens at the beginning of primary
treatment. It may be the solids that settle to the bottom of sedimentation tanks.
Whatever it is, there are always residuals that must be reused, burned, buried, or
disposed of in some manner that does not harm the environment [47].

The utilization and disposal of the residual process solids is addressed by
the CWA, Resource Conservation and Recovery Act (RCRA), and other federal
laws. These Federal laws reenforce the need to employ environmentally sound
residuals management techniques and to beneficially use biosolids whenever
possible. Biosolids are processed wastewater solids (“sewage sludge™) that meet
rigorous standards allowing safe reuse for beneficial purposes. Currently, more
than half of the biosolids produced by municipal wastewater treatment systems is
applied to land as a soil conditioner or fertilizer and the remaining solids are
incinerated or landfilled. Ocean dumping of these solids is no longer allowed.

Prior to utilization or disposal, biosolids are stabilized to control odors and
reduce the number of disease-causing organisms. Sewage solids, or sludge, when
separated from the ADSORPTION Biosolids Digestor 20 wastewater, still contain
around 98 percent water. They are usually thickened and may be dewatered to
reduce the volume to be transported for final processing, disposal, or beneficial
use. Dewatering processes include drying beds, belt filter presses, plate and frame
presses, and centrifuges. To improve dewatering effectiveness, the solids can be
pretreated with chemicals such as lime, ferric chloride, or polymers to produce
larger particles which are easier to remove. Digestion is a form of stabilization

where the volatile material in the wastewater solids can decompose naturally and
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the potential for odor production is reduced. Digestion without air in an enclosed
tank (anaerobic solids digestion) has the added benefit of producing methane gas
which can be recovered and used as a source of energy. Stabilization of solids may
also be accomplished by composting, heat treatments, drying or the addition of
lime or other alkaline materials. After stabilization, the biosolids can be safely
spread on land.

Land Application

In many areas, biosolids are marketed to farmers as fertilizer. Federal
regulation (40 CFR Pert 503) defines minimum requirements for such land
application practices, including contaminant limits, field management practices,
treatment requirements, monitoring, recordkeeping, and reporting requirements.
Properly treated and applied biosolids are a good source of organic matter for
improving soil structure and help supply nitrogen, phosphorus, and micronutrients
that are required by plants. Biosolids have also been used successfully for many
years as a soil conditioner and fertilizer, and for restoring and revegetating areas
with poor soils due to construction activities, strip mining or other practices. Under
this biosolids management approach, treated solids in semiliquid or dewatered
form are transported to the soil treatment areas.

The slurry or dewatered biosolids, containing nutrients and stabilized
organic matter, is spread over the land to give nature a hand in returning grass,
trees, and flowers to barren land. Restoration of the countryside also helps control
the flow of acid drainage from mines that endangers fish and other aquatic life and
contaminates the water with acid, salts, and excessive quantities of metals.

Incineration

Incineration consists of burning the dried solids to reduce the organic
residuals to an ash that can be disposed or reused. Incinerators often include heat
recovery features. Undigested sludge solids have significant fuel value as a result
of their high organic content. However, the water content must be greatly reduced

by dewatering or drying to take advantage of the fuel potential of the biosolids. For
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this reason, pressure filtration dewatering equipment is used to obtain biosolids
which are sufficiently dry to burn without continual reliance on auxiliary fuels.
Generally, waste heat is recovered to provide the greatest amount of energy
efficiency.

Beneficial Use Products from Biosolids

Heat dried biosolids pellets have been produced and used extensively as a
fertilizer product for lawn care, turf production, citrus groves, and vegetable
production for many years. Composting of biosolids is also a well established
approach to solids management that has been adopted by a number of
communities. The composted peat-like product has shown particular promise for
use in the production of soil additives for revegetation of topsoil depleted areas,
and as a potting soil amendment. Effective pretreatment of industrial wastes
prevents excessive levels of unwanted constituents, such as heavy metals (i.e.
cadmium, mercury, and lead) and persistent organic compounds from
contaminating the residuals of wastewater treatment and limiting the potential for
beneficial use [48].

Effective stabilization of wastewater residuals and their conversion to
biosolid products can be costly. Some cities have produced fertilizers from
biosolids which are sold to help pay part of the cost of treating wastewater. Some
municipalities use composted, heat dried, or lime stabilized biosolid products on
parks and other public areas.

Decentralized (Onsite and Cluster) Systems

A decentralized wastewater system treats sewage from homes and
businesses that are not connected to a centralized wastewater treatment plant.
Decentralized treatment systems include onsite systems and cluster systems. An
onsite system is a wastewater system relying on natural processes, although
sometimes containing mechanical components, to collect, treat, disperse or reclaim
wastewater from a single dwelling or building. A septic tank and soil adsorption

field is an example of an onsite system. A wastewater collection and treatment
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system under some form of common ownership that collects wastewater from two
or more dwellings or buildings and conveys it to a treatment and dispersal system
located on a suitable site near the dwellings or buildings is a cluster system.
Decentralized systems include those using alternative treatment technologies like
media filters, constructed wetland systems, aerobic treatment units, and a variety of
soil dispersal systems. Soil dispersal systems include pressure systems such as low
pressure pipe and drip dispersal systems. These systems treat and disperse
relatively small volumes of wastewater, and are generally are found in rural and
suburban areas. While septic tanks and soil absorption systems have significant
limitations, decentralized systems can effectively protect water quality and public
health from groundwater and surface water contamination if managed properly (i.e.
properly sited, sized, designed, installed, operated, and maintained). Nitrate
concentrations in groundwater that exceed the drinking water standards can cause
health problems. Treatment Onsite wastewater systems contain three components:
a treatment unit which treats water prior to dispersal into the environment; a soil
dispersal component which assures that treated water is released into the
environment at a rate which can be assimilated; and a management system which
assures proper long term operation of the complete system. Disinfection of the
treated effluent may be provided prior to dispersal. A typical onsite system consists
of a septic tank followed by an effluent distribution system. Alternative treatment
systems include aerobic treatment and sand filtration systems.

Conventional Septic Tanks

A septic tank is a tank buried in the ground used to treat sewage without
the presence of oxygen (anaerobic). The sewage flows from the plumbing in a
home or small business establishment into the first of two chambers, where solids
settle out. The liquid then flows into the second chamber. Anaerobic bacteria in the
sewage break down the organic matter, allowing cleaner water to flow out of the

second chamber. The liquid typically discharges through a subsurface distribution
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system. Periodically, the solid matter in the bottom of the tank, referred to as
septage, must be removed and disposed of properly.

Aerobic Treatment

Units Aerobic treatment units are also used to provide onsite wastewater
treatment. They are similar to septic tanks, except that air is introduced and mixed
with the wastewater inside the tank. Aerobic (requiring oxygen) bacteria consume
the organic matter in the sewage. As with the typical septic system, the effluent
discharge from an aerobic system is typically released through a sub-surface
distribution system or may be disinfected and discharged directly to surface water.
Aerobic treatment units also require the removal and proper disposal of solids that
accumulate in the tank.

Media Filters

Media filters are used to provide further treatment of septic tank effluent,
and provide high levels of nitrification. They can be designed to pass the effluent
once or multiple times through the media bed. Media, such as sand, acts as a filter.
The media is placed two to three feet deep above a liner of impermeable Septic
tank and distribution box 23 material such as plastic or concrete. Septic tank
effluent is applied to the filter surface in intermittent doses and is further treated as
it slowly trickles through the media. In most media filters, wastewater is collected
in an underdrain then either pumped back to the filter bed or to other types of
treatment.

Dispersal Approaches

Traditional onsite systems include treatment units followed by a drainfield
or absorption field. Wastewater from the treatment unit is dispersed through a
suitable soil layer where it receives additional treatment by the soil
microorganisms and filtering properties of the soil. If the soil is unsuitable for the
installation of a soil absorption field, alternative methods can be used to further

treat or distribute the treated effluent. The most common alternative dispersal
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systems include low pressure pipe, mounds, drip disposal, and evapotranspiration
beds.

Absorbtion Field

When soil conditions permit, the most common method to disperse septic
tank or aerobic system effluent is an absorption field consisting of a series of
perforated parallel pipes laid in trenches on gravel or crushed stone or as a direct
discharge to the soil through trenches. Typically, effluent flows into the absorption
field from a distribution box which maintains an even flow of effluent to the
absorption field. From there, the effluent drains through the stone and into the soil
which provides further treatment.

Mound System

When the soil is not conducive to percolation or when the groundwater
level is high, a mound system is commonly used. A mound system is a distribution
system constructed above the original ground level by using granular material such
as sand and gravel to receive the septic tank effluent before it flows to the native
soil below. The effluent flows to a dosing tank that is equipped with a pump. Here
the effluent is stored until there is sufficient liquid. Once the liquid is pumped out,
it moves evenly throughout the mound before reaching less permeable soil or
ground water. The granular material acts as a treatment medium and improves the
removal of Mound system under construction (photo courtesy of Ayres Associates)
Onsite aerobic treatment unit 24 pollutants in ways that may not be provided by
substandard native soils.

Drip Dispersal System

Where soils are very thin or have reduced permeability, drip dispersal
systems can be utilized. The typical drip system operates like drip irrigation at a
moderately high pressure. The components of a drip system include filters to
remove solids, a network of drip tubes to disperse liquid into soil, tanks to hold

liquid, and controllers to regulate the flow to the drip system.
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Evapotranspiration Beds

Evapotranspiration (ET) bed is an onsite dispersal system where pretreated
wastewater evaporates from the soil surface or is transpired by plants into the
atmosphere. Usually, ET beds are used in arid climates and there is no discharge
either to surface or ground water. Vegetation is planted on the surface of the sand
bed to improve the transpiration process and landscaping enhances the aesthetics of
the bed.

Management of Decentralized Systems

Ensuring performance of decentralized wastewater treatment systems is an
issue of national concern because these systems are a permanent component of our
nation’s wastewater infrastructure. Twenty five percent of households nationwide
and one-third of the new homes being constructed are served by onsite systems.
Many of the existing systems do not perform adequately due to a lack of
management. Therefore, EPA promotes the sustained management of decentralized
wastewater systems to enhance their performance and reliability. EPA strongly
encourages communities to establish management programs for the maintenance of
onsite systems in addition to improving local requirements for onsite system siting
and system design. Communities benefit from effective onsite system management
programs by enjoying improved protection of public health and local surface water
and groundwater resources, preserving rural areas, protecting property owners’
investments through increased system service life, and avoiding the need to finance
costly central wastewater collection and treatment systems. Much of this country’s
public wastewater system Licensed wastewater treatment plant operator Sewer line
maintenance 25 infrastructure has crossed the quarter-century mark, dating back to
the CWA construction grant funding of the 1970s [46].

Many of our collection systems date from the end of World War Il and the
population boom of the post war era. The oldest portions of the collection system
pipe network exceed 100 years of service. Significant parts of this infrastructure

are severely stressed from overuse and the persistent under-funding of repair,
154

BepHyTbca B http://y4ebHukn.mHdopm2000.pdo/diplom.shtml



Y3HaiTe CTOMMOCTb HanMcaHWs Ha 3aka3 CTyAeHYeCKMX U acnnpaHTCkux pabot
http://y4ebHukn.mHdpopm2000.pd/napisat-diplom.shtml

rehabilitation, and replacement. In an increasing number of communities, existing
systems are deteriorating, yet the demand for new infrastructure to accommodate
growth presses unabated. A revitalized approach to managing capital wastewater
assets for cost effective performance is emerging in this country. This asset
management approach focuses on the cost effective sustained performance of the
wastewater collection and treatment system assets over their useful life.

Maintance

Wastewater collection and treatment systems must be operated as designed
to adequately protect water quality and human health. Most systems are in
operation every day of the year, rain or shine. Licensed and trained operators are
responsible for the dayto-day performance of the wastewater system. Their
responsibilities include budget and business administration, public relations,
analytical testing, and mechanical engineering as well as overseeing the collection
system and wastewater treatment processes. Maintenance Wastewater collection
and treatment systems must provide reliable service and avoid equipment
breakdowns. Most equipment breakdowns can be avoided if system operators
inspect the equipment, including sewer lines and manholes, regularly. Preventive
maintenance uses data obtained through the inspections in a systematic way to
direct maintenance activities before equipment failures occur. A good program will
reduce breakdowns, extend equipment life, be costeffective, and help the system

operators better perform their jobs.
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