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Crangapr opranusanuud «MeToauka pacdyera HOPMATHUBOB AOIYCTHMBIX COPOCOB
(H/1C) 3arpsa3Hs0IIUX BEIIECTB U TEIJIA B MOBEPXHOCTHBIE BOAHBIC OOBEKTHI CO CTOU-
HBIMH BOJAMH TEIUIOBBIX DJICKTPUUYECKUX CTAHLIUM M KOTEJIBHBIX» Pa3padOTaH B COOT-
BETCTBUU ¢ DeaepalibHbIM 3aKOHOM «O0 0XpaHEe OKPYXKAKIIEH Cpeab» U BOIHBIM KO-
nekcom Poccuirickon denepaiid 1 OCHOBBIBACTCS HA IMOCTAHOBJICHUM |IpaBUTENLCTBA
Poccuiickoin @enepauun ot 30 nexadps 2006 roga Ne 881 «O nopsaake yTBEp:KIACHUS
HOPMATHUBOB JOMYCTUMOI'O BO3JACHCTBUS HA BOJHBIE OOBEKTH» U MOCTAHOBJICHUH [ Ipa-
BUTEILCTBA PD oT 23 uronst 2007 r. Ne 469 «O miopsAzake yreepKaeHus HOPMATHBOB
JTOITYCTUMbBIX COPOCOB BEIlECTB U MHUKPOOPTAaHU3MOB B BOJIHbIE OOBEKTBI JJIs
BOJTIOIIOJIH30BaTEJIC Y.

Crangapt OpraHvd3alMyd YCTAHABJIMBACT CHOCOObBI M KPUTEPUM pacyeTa, COraco-
BaHUS U YTBEPKJACHUS HOPMATUBOB A0IycTUMOro copoca (H/1C) u TUMHUTOB HA COPOCHI
3arpA3HAOIIMX BEIIECTB M TEIUIA B IMOBEPXHOCTHBLIE BOJHBIE OOBEKTHI TEIJIOBBIMH
3JICKTPOCTAHILIUAMHA WU KOTCJIBHBIMH.
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1. PABPABOTAH.:

OAQO «Bcepoccniickuid aBaxabl OpjaeHa TpymaoBoro KpacHoOro 3HaMeHH TEILIO-
TEXHUYECKHUI HAYYHO-UCCIEeA0BATEIBCKHUIA HHCTUTYT» (OAO «BTH»),

OAQO «Opaena TpymoBoro KpacHOro 3HAMEHHM KOMIUIEKCHBIM HAYYHO-
MCCIICI0OBATEIbCKUI U KOHCTPYKTOPCKO-TEXHOJIOTHYECKAN UHCTUTYT BOAOCHAOKECHUS,
KaHAJIM3ALMUU, THAPOTEXHUYECCKUX COOPYIKEHUN U MHKECHEPHOM ruaporeoioruny (OAO
«HHUH BOII'EO»).

2. YTBEPXJEH U BBEJIEH B JIEMCTBUE: Ilpukaszom HIT «MMHBDJI» ot
07.07.2010 Ne43.

3. BBE/IEH BIIEPBBGIE.

© HII «MHBSJI», 2010

HEICTOHH_[I/Iﬁ CTAHOAPT HC MOZKCT OBITH MMOJHOCTBIO WJIM YaCTUYHO BOCIIPOU3BCIACH, THPAKHPO-

BaH M PACOPOCTPAHEH B KaueCcTBE OPpUIIHATIbHOIO U3nanus 0e3 paspemenus HIT «MMHB32JI».
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CTAHJIAPT OPTAHU3AIIUM HIT « THBDJI»

MeTtoauka
pacdera HOPpMATHBOB AonyCTUMBIX cOpocoB (H/1C) 3arpsisHsaonnX BemecTs
TeIIa B MOBEPXHOCTHBIE BOJAHbIC 00bEKThI CO CTOYHLIMH BOAAMH TEIJIOBBIX JJICK-
TPHYECKHUX CTAHIHH U KOTEJIbHBIX

Jlara BBEICHU S 2010-07-20

1 Ha3HavyeHue H 001aCTh NPUMEHEHUS

Hacrosdimui ctaHaapT IpeaHa3HAuYCH OJ1s BOAOMOJIB30BaTEIICH, a TAK)XKE IMIPOCKTHO-
KOHCTPYKTOPCKHUX, HATAJOYHBIX U HAYYHO-UCCIICAOBATCIIFCKUX OPraHU3auM, BEIIIO]I-
HSFOIUX PACUCThl HOPMATUBOB AOMYCTUMOI0 COPOCa M JIMMUTOB HA COPOC U UMEHOIIUX
B COOTBETCTBHHM C 3aKOHOAATEIBCTBOM Poccuuckoin deaepaiiiid COOTBETCTBYIOIIHAE
[mpaBa.

Hacrosmuyn ctaHaapT yCTaHABIUBACT:

— COCTaB UCXOJHBIX JIAHHBIX U MATECPUAJIOB, UCIIOJIL3YEMBIX MPUA pa3padOTKE HOP-
MATHBOB JOIYCTUMBIX COPOCOB;

— METOJIbI PACU€Ta HOPMATUBOB JONYCTUMOrO ¢Opoca;

— MOPSAOK pacyeTa U YTBEPKJACHHUS HOPMATUBOB JIOITYCTUMOTI0O cOpoca.

O0J1aCTh NPUMEHEHMS HACTOAIIECTO CTAaHAAPTA PACOPOCTPAHICTCS HA YCTAHOBJIC-
HUE HOPMATHUBOB JOMYCTUMOTO cOpoca B IMOBEPXHOCTHBIC BOAHBIC OOBEKTHI. B BOJIOTO-
KM (PEKH, PYUYbH, KaHAJIbI), BOJOEMEI (03€pa, MPY/Ibl, BOAOXPAHUIIMINA) U TPUOPEKHBIC
4aCTH MOPEH.

O0J1aCTh IPUMEHEHUS HACTOSILETO CTAHAAPTA HE PACOPOCTPAHSICTCI HA HOPMUPO-
BaHME COpPOCa CTOYHBIX BOJ B MOA3EMHLIC BOAHBLIC OOBEKTHI (APTE3UAHCKUE OACCEHHBI,
BOJOHOCHBIC TOPU30HTHI), 00JIOTA, JICAHUKH, CHECKHUKH, BOAOCOOPHEBIC IJIOIIAAN, €M-
KOCTH, TUAPABJIMUCCKH HE CBI3aHHBIC C MOBEPXHOCTHBIMH BOJHBIMH OOBEKTAMM U OT-
HOCSIIMECS K HEABMKUMOMY UMYIIECTBY (MCIIAPUTEIINA, HAKOMUTEIIHN ). JIeCTBHE HACTO-
AIIECTO CTAaHJAAPTA HE PACHPOCTPAHICTCS HA YCTAHOBJICHUE YCJIOBUM NMPHUEMA MPOU3BO/I-
CTBECHHBIX M XO3511ICTBE€HHO-OBITOBBIX CTOYHBIX BOJI, OTBOAUMBIX B CUCTEMBI KaHAJIN3a-
MK, U Ha pa3padOTKy HOPMATHBOB MOMYCTHMBIX COPOCOB I PAAHOAKTHBHBIX BE-
[ICCTB.

Hopmartusbl JONyCTUMOTO COpOCa BXOJSAT B COCTAB OOOCHOBBIBAIOIIUX JIOKYMECH-
TOB JIs1 BBIAAYHM PA3PEIICHUS HA IIPABO MCIIOJIB30BAHUS BOAHBIX OOBEKTOB, B TOM YMCJIE
PEIICHUS O TPaBE MCIIOJB30BAHMS BOJHBIX OOBEKTOB ISl COpOCa CTOYHBIX BOJI, MPHU
ONPEACIICHAN JTUMUTOB U KBOT Ha COPOCHI CTOYHBLIX BOJ, 4 TAKXKE MPUMECHSIOTCI IPH
OCYILECTBJICHUM TOCYAAPCTBEHHOIO HAA30pa (KOHTPOJIS) 3a MCIOJIL30BAHUEM BOIHbBIX
PECYPCOB, YCTAHOBJICHUM Pa3MEPOB MJIATEKEH, HANOKECHUH IITPA(POB U MPEABIABICHAU
MCKOB O BO3MCEILICHUAM yIIepOa B CIy4ae HAPYIICHUS BOJHOTO 3aKOHOJAATE/ILCTBA, OLICH-
K€ 3P PEKTUBHOCTH BOJOOXPAHHBIX MEPOIIPUITHIA U JIPYTUX 3a/J1a4, CBSI3aHHBIX C Paliv-
OHAJIBHBLIM ITPUPOI0IIOIB30BAHUEM.,



2 HopMaTuBHbBIE CCHIJIKH

B HacTOsIMEM CTaHAAPTE MCIOJIb30BAHBI CChUIKA HA CJICAYIOLIHMEC HOPMATHUBHBIC
NOKYMEHTBI U CTAHIAPTHI:

Bomnelit kKojgekc Poccuiickoit denepanmu ot 03.06.2006 No 74-D3

denepanbabiii 3aK0H 0T 10.01.2002 No7-D3 «O0 0xpaHe OKPYKAKOILICH CPEIbD»

Oenepanbubiid 3ak0H 0T 20.12.2004 Neo 166-D3 «O pbIOOJIOBCTBE U COXPAHEHUH
BOJHBIX OMOJIOTUYECKUX PECYPCOBY

[ loctanosnenue IlpaBurenscrBa Poccuiickoit denepamuu ot 13.08.1997 No 1009
«O0 yTBEpKaACHUHA [IpaBUiI TOATOTOBKM HOPMATUBHBIX IIPABOBBIX aKTOB (heaCpaIbHbIX
OPraHOB HUCIIOJTHUTEIIbHOM BJIACTH M UX I'OCY JAPCTBCHHOM PETUCTPALIUMN

[ loctanoBiicHue IlpaBurenscrBa Poccuiickoit denepanuu ot 25.12.2006 Neo 801
«O0 yrBepxKAcCHUM [1010KEHHUsA 00 OCYIICCTBICHUM T'OCYAAPCTBEHHOTO KOHTPOJSA M
HAA30pa 3a UCIIOJIb30BAHUEM U OXPAHOM BOJHBIX OOBEKTOB

I locranoBiicHue IlpaBurtenbcrBa Poccuiickoir denepamun ot 30.12.2006 No 844
«O MOpsAKE NOJATOTOBKHA W MPHUHATHUSA PEUICHUS O MPEAOCTABICHUN BOJHOIO O0BEKTA B
IOJIb30BAHUAEC)

IloctanoBienue llpaBurenbpcTBa Poccuiickoit denepamuu ot 30.12.2006 Ne 881
«O mopsaKe YITBEPKIACHUS HOPMATUBOB JOITYCTUMOI'O BO3JACHMCTBUS HA BOAHBIC OOBEK-
ThI»

I locranoBiicaue 1lpaBurtenbcrBa Poccuiickoit denepauun or 10.04.2007 Neo 219
«O0 yTBepxKAcHUH [10J105KeHHUA 00 OCYILICCTBICHUM TIOCYJIAPCTBEHHOIO MOHUTOPHHIA
BOJTHBIX OOHEKTOBY

[loctanoBinenue llpaBurenbcTBa Poccuiickoin deaepamuu ot 23.07.2007 No 469
«O mopsaaKe YTBEPKIACHUS HOPMATUBOB JIOMYCTUMBIX COPOCOB BEILECTB U MUKPOOPra-
HW3MOB B BOJIHBIE OOBEKTHI IS BOOOMNOJIB30BaATEIEH

['OCT 17.1.1.01-77 Oxpana nupupoabl. I uapocpepa. OCHOBHBIC TEPMHHBI U ONPE-
NEJICHASA

['OCT 27065-86 KauecTBO BOJIBI. T€pMUHBI K OITPEACTICHUS

['OCT 19179-73 I'maposnorus cyud. TepMHAHBI U ONIPEACTICHIS

['OCT 17.1.3.07 - 82 Oxpana npupoasl. I uapocdepa. [IpaBuia KOHTPOJIsA Kaye-
CTBA BOJbI BOJOEMOB U BOJIOTOKOB

3 TepmuHbl U onpeaeIeHUs

B HacTOMgIIEM CTaHIAPTE MPUMEHEHBI MOHITUS B COOTBETCTBUU BOIHOMY KOJEKCY
Poccuiickoi Oeaecpaumu U OeaepaaibHOMy 3aKOHY «O0 0OXpaHE OKPYKAOLIEH CPEIbIY,
TepMuHel B coorBerctBun 1 OCT 17.1.1.01, T OCT 27065, T1OCT 19179,
['OCT 17.1.3.07, a TakKxxe CICAYIOIUE TEPMHHBI ¢ COOTBETCTBYIOIIMMH OIIPEACIICHUSI-
MU

3.1 KOHTPOJbHBII cTBOP. [lonepeyHoe CEUYEeHME BOAHOIO IMOTOKA, B KOTOPOM
KOHTPOJIMPYETCS KAY€CTBO BO/IBIL.

3.2 HOpMHpYeMble 3arpA3HAIIIHE BelleCcTBA: 3arpsa3HAIOIIME BEIIECTBA, MO KO-
TOPBLIM YCTAHABJIUBAKOTCS HOPMATHUBLI JOITYCTUMbBIX COPOCOB U JIUMHTHLI HA COPOCHI 3a-
IPSA3HSIOIINX BEIIECTB.



4 1lpuHaATbhIC COKpAIEHUA U 0003HAYECHUS

HJ1B - HOPMATHUBEI JJOIMYCTUMOT'O BO3ACHCTBHSA

HJC - HOPMATHUBBI JONYCTUMBIX COPOCOB BEILECTB M MHKPOOPraHU3MOB B
BOJAHBIC OOBEKTHI

JIB - TUMUATHPYIOILIANU MIPA3HAK BPEIHOCTH

Oy - OPUEHTUPOBOYHO AONYCTHMBIN YPOBEHE

ObYB - OpueHTHPOBOYHO O€30MACHBINH YPOBEHDb BO3ACHCTBUS

K - IPEACIBHO JONMYCTUMAasA KOHIICHTPALIHs

[JIK, - mpeneapbHO a0myCTHMas KOHICHTpallMs BEIIECTBA B BOJIE BOJHOIO
00BEKTA MUTHEBOTO, XO3MCTBEHHO-OBITOBOI'O U PEKPECALIMOHHOIO UCIIOJIb30BAHUS

[IKp - mpeaensHO AomycTUMas KOHICHTPAIMs BEIISCTBA B BOJE BOJHOIO
00BEKTA PHIOOXO3IUCTBEHHOTO UCIIOJIB30BAHUS

CKHMOBO - ¢xeMa KOMIJIEKCHOIO UCHOJIb30BAHUS U OXPaHbl BOAHBIX OOBEKTOR

5 OcHOBHbIC NPUHIOMINbLI U YCJIOBUS YCTAHOBJICHHS HOPMATHBOB
NONYCTHMBIX COpPOCOB BelIeCTB H MHKPOOPraHU3MOB B BO/HbIE
00bLEeKThI

5.1 HJC ycranaBauBarOTCA I KAKIOI0 BBIIIYCKA CTOYHBLIX BOA 12C U KOTEIIb-
HBIX, UCXOJs1 M3 YCJIOBUS HEAOMYCTUMOCTH IPEBHLIIICHUS HOPMATUBOB KAa4E€CTBA BOJ B
KOHTPOJBHOM CTBOPE WJIM HA YYACTKE BOAHOIO OOBEKTA ¢ YYETOM ACCUMUIIMPYIOMICH
CIIOCOOHOCTH BOAHOTO 00BEKTa. HOpMATHMBBI KAQUeCTBA BOABLI BOAHBLIX OOBEKTOB YCTa-
HABJIMBAKOTCS UCXOIS U3 YCIIOBUMA UX LEJICBOIO HA3HAYECHUS.

5.2 LleneBoe Ha3HAUECHHUE (KATErOpHs ) BOJHOIO OOBEKTA ONPEACIIACTCS 110 JAHHBIM
rOCYIapCTBEHHOIO BOJHOTO peecTpa JUO0 MO AAHHBIM «CXEM KOMIIJIEKCHOIO MCIIOIb-
30BaHUS U OXpaHbl BOAHBIX 00BEKTOB (CKHMOBO)», pazpabareiBacMbIM COTJIACHO MO-
craHoBjicHUIO [ IpaBurenbcTBa PO o1 30 nexadps 2006 r. No 883 1 MeToAMUECKUM yKa-

3aHUSM I10 Pa3padOTKE CXEM KOMIIJIEKCHOTO MCHOJIL30BAHUS U OXPAaHbI BOJHBIX OOBEK-
TOB [4].

5.3 st TOC B KOTENBHBIX TPOU3BOAATCA pacueT H/|C, BBIMOJHAECMBIN BOIOIIOJIb-
30BATCIIEM HJIM 110 €r0 3aKa3y CHCUHAIU3UPOBAHHBIMU HAYYHBIMH, IPOCKTHBIMH U JIP.
OpPraHu3anusIMHi, UMCIOIIMMU MPABO HA NPOBECACHUE MOAOOHBLIX padOT, HA OCHOBAHUU
NPEIOCTABIAECMBIX TEPPUTOPUATIBHBIMU OpranaMu DeaepaibHOM CIy>KObI 110 THUAPOME-
TEOPOJIOTMA U MOHUTOPHUHIY OKPYKArOIIEH cpeabl (PocruapoMera) JaHHBIX O THAPOJIO-
TMYECCKUX U TUAPOXUMHUYECKUX XaPAKTEPUCTHKAX BOAHOTO OOBEKTA.

5.4 YcnoBus cOpoca CTOYHBIX BOJ ¢ YCTaHOBICHHBIMU HJIC 11 OTACIILHOIO BhI-
NyCKa MOJ/DKHBI YYMTHIBATH OOIIME OrpaHUYECHUS M TPEeOOBAHUS, YCTAHOBJICHHBIC
CanlluH 2.1.5.980-00 [1], K KOTOpBIM OTHOCSTCS:

— ONPEACIICHUE BOAHBIX O0OBEKTOB UJIM UX YYACTKOB, COPOC HA KOTOPLIC 3aNPEILICH
00 TPEOYET 0COOBIX KPUTEPHUEB,

— HAJIMYMEC WA OTCYTCTBUE BO3MOKHOCTH YYETa ACCUMUIMPYIOLICH CIIOCOOHOCTH
BOJHOIO OOBEKTA, BKIIOYAs CTCIICHb CMEIICHUS,

— OIPEICIICHUE BO3MOKHOCTH HHIUBUAYAIILHOTO PaCcyeTa;
— YCTAQHOBJICHHE KOHTPOJBHOI'O CTBOPA;



5.5 JIJis BOAHBIX OOBEKTOB, UCIOJB3YEMBIX B LE/AX IMMUTHEBOTO U XO3AMCTBEHHOIO
BONOCHAOKCHHUS, 3IPABOOXPAHCHUS, PEKPEALIMH, YCTAHOBJICHLI THTHEHUYECKHUE HOPMa-
TUBBLI COCTABA U CBOMCTB BOAbLI B BUJIEC MPEACIbHO AONYCTUMBIX KOHUEHTpauuu (I1/1K)
3arpsA3HSIOIIMX BEIIECTB B BOJE BOJHOIO OOBEKTA. | UTHEHUYECKUE HOPMATUBEI PErJIa-
MEHTUPYIOTCS

— CanurapabeiMi nipaBuiiaMu 1 Hopmamu CanlluH 2.1.5.980-00 [1]
— l'urueanueckumu HopMarusamu I H 2.1.5.1315-03 |2].
— ' urueanueckumu HopMarusamu I H 2.1.5.2307-07 |3].

5.6 JIj1s1 BOAHBIX OOBEKTOB, UCIOJb3YEMbIX B PHIOOXO03AMCTBEHHBIX LENIAX (COXPa-
HCHHUSI, BOCIIPOM3BOJACTBA U JOOBIYM PHIOHBIX PECYPCOB), YCTAHABJIMBAKOTCS PHIOOXO-
3AMCTBCHHBIC HOPMATUBEI COCTaBa U CBOMCTB BOJBI, NPEeAYCMOTPEHHEIC | IprkazomMm Po-
CpPBIOOJIOBCTBA [9].

5.7 JIJis MOBEPXHOCTHBLIX BOJHBIX OOBEKTOB, MCIIOJL3YEMBLIX B JIPYTUX LEIAX,
YCTAHABJIMBAKTCSA COOTBETCTBYIOIIME HOPMATUBHLI COCTABA U CBOMCTB BOJIbI, OTBEYALO-
[IUE€ YCJIOBUIM LIEJICBOIO MUCIOJb30BAHUS JAHHOI'O IMMOBEPXHOCTHOIO BOJAHOIO OOBEKTA
HJIH €70 YaCTH.

5.8 B ciay4dasx uCnoJjib30BaHUS BOJHOIO OOBEKTA B PA3JIMYHBIX LIEJIAX K COCTABY M
CBOMCTBAM BOJBI NPEABABISIOTCS HAUOO0JIEE KECTKUE HOPMATUBBI KA4YE€CTBA BOJbLI M3
Yy CJia YCTaHOBJICHHBIX.

5.9 Eciin B BOOHOM OOBEKTE MO BO3JACHCTBUEM MPUPOIHBIX (PAKTOPOB IO OTCIIb-
HbIM BCILECTBAM, SIBJISIOIIAMCS KOMIIOHEHTAMM MPUPOJHOrO COCTaBa BOABI ((POHOBBLIM
MOKa3areisiM), HaOJIFOJACTC MPEBBLIMICHUE COOTBETCTBYIOIIMX HOPMATHUBOB KAuyeCTBA
BOAbI, TO HJIC 1m0 3TUM MOKa3are/issM YCTAHABJIMBACTCSA UCXO/S U3 YCIOBHHA COOJIIOIE-
HHUS B KOHTPOJIBHOM CTBOPE C(POPMUPOBABIIETOCS (DOHOBOIO KA4€CTBA BOJIbI.

B TakoM ciy4dae MOIyT ObITh YCTAHOBJICHBI PETHOHAJIBHBIC (J11 PEYHOM CUCTEMBI )
U JOKAJIbHBIC (JJIS y4YaCcTKa MOBEPXHOCTHOIO BOJHOIO OOBEKTA) HOPMATUBHLI KA4yeCTBA
BOJI.

PermoHaJIbHbIE TUTUEHUYECKME HOPMATUBBI KAUYECTBA BOJ, AO/DKHBI ObITH COIJIACO-
BaHbl U YTBEPKACHHBI | 1aBHBIM | OCYTapCTBEHHBIM CAHUTAPHBIM BpadyoM POCCHUICKOU
Oenepanuy 110 3aKIOYCHUO [1aBHOrO 1'0Cy1apCTBEHHOIO CAHUTAPHOIO Bpaya CyOb-
cekTa Poccuinckoit deaepalinu;

PernoHaabHbIC HOPMATHBBI KAUECTBA BOJI PHIOOX03AMCTBEHHBIX BOJHBIX OOBEKTOB
YCTAHABJIMBAKOTCS B COOTBETCTBUU ¢ IIpukazom PocpbiO0I0BCTBA [8] B AODKHBI OBITH
COITIACOBAHbI U YTBEPKACHBI (PEACPATILHBIM OPraHoM PuIOOOXPAHbI MO MPEACTABICHUIO
TEPPUTOPHUAIIBHOIO OpraHa priOOOXPaHBI.

5.10 TIIpu cOpoce TermiooOMeHHBIX BOJ TOC HOpMATUBBI AOIYCTUMBIX COPOCOB
YCTAHABJIUBAKOTCI ¢ YYETOM AOMYCTHUMBIX MPUPALICHUNA K KOHLCHTPALUSIM HOPMHPO-
BAHHBIX BEIIECCTB B BOJAEC BOJAHOIO O0OBEKTA B MECTE BOA03a00pa (IIpU YCJIOBUM BOJO-
MOJIb30BAHUS OJIHUM BOJHBIM OOBEKTOM). BelMuMHa npupaiicHus MpH HEU3MEHHOM
MACCE 3arpsi3HCHUN OIPEACIACTCA TEXHOJOTMYECKH OOOCHOBAHHLIMUA MOTEPSIMM BO/IbI
Ha ucrapeHue. Eciy 3a00p UCXOAHOM U COPOC OXJIAKAAFOIIECH BOJBI MIPOU3BOAATCS B
pa3HbIC BOJHBLIC O0BEKTHI, TO Ipu pacuere H/IC ciaenyer yuuThiBaTh NPUPOIHBIC PETH-
OHAJIbHBIC HOPMATUBBI KA4€CTBA BOALI ((POH).



[Ipu cOpoce TEILIOCOACPKALIMX TEINIOOOMEHHBIX BOJ JOJLKEH COOIIOAATHCSA TEM-
NepaTypHbIA PEKKUM BOJHOTO OOBEKTA.

5.11 HJC ycTaHaBIMBAKOTCS TOJBKO I BEIIECTB, KOTOPHIC OBLJIM IIPUBHECEHEI B
BOJHBIM OOBEKT BOAOIMOJIB30BATEIEM B MPOLIECCE MTPOU3BOACTBCHHON M/UIA UHOM JEH-
TEJILHOCTH, U COPOC KOTOPBIX B BOJHBIC OOBEKTHI OKA3bIBACT WJIM MOXKET OKa3aTh HA
HUX HETAaTUBHOE BO3JICHUCTBHUE.

5.12 Tlo 3nMuaeMHUOIOTHYECKOMY KPUTEPHUIO COPOC CTOYHBIX BOJ B BOJHBIC O0b-
CKTBl PA3PCIICH TOJBKO MNOCIEC OYUMCTKH M 00€33apakKMBAHMS OO 4YHCIIA TEPMO-
TonepanTHBIX KomudopMmubX Oaktepmit KOE/100 cm® < 100, ymcna oOMMX KOJH-
hopmubIX Gakxtepuit KOE/100 cm® < 500 (st peKpearoHHOr0 BOJIOMOIB30BAHNS, a
Takke B uepre HaceneHHbIX MecT) 1 KOE/100 cm® < 1000 (i MATBEBOTO M XO3SH-
CTBEHHO-OBITOBOIO BOJIOCHAOKEHHUS, a TAKXKE JJIA BOAOCHAOKECHHS IPEANPUATHIA IT1H-
[IEBOI TPOMBILLIEHHOCTH ), uncia komudaros BOE/100 em”® < 10 [1].

COpOC CTOYHBLIX BOJ, COACP KALIMX BO30yauTencii MH(PEKUMOHHBLIX 3a00JICBAHUM
OaKTECpUAILHOM, BUPYCHOM U MapasUuTAPHOM ITPUPOJIbI, B BOAHLIM OOBEKT HE HOITYCKa-
ercs [ 1].

5.13 COpoc BemecTB HA YpOBHE yCTaHOBJICHHBIX H/IC monmyCckaeTcs Ha OCHOBA-
HUM Pa3pelicHui, BEIIAHHBIX TEPPUTOPUAIIBHBIMUA OpraHaMu deaepaibHOM C1y>KOBI T10
AKOJIOTHYECKOMY, TEXHOJIOTHYECKOMY B aTOMHOMY HaJ130py [7].

>.14 PacueTHble TMAPOJIOTHYECKUE XAPAKTEPUCTAKU I ycTaHOBJIeHHs H/[C B
3aBUCHUMOCTH OT THIIA BOJAOIIPUEMHHUKA IPUHUMAKOTCS CJICIYIOIIHC:

— JUIS HE3APETYJIIUPOBAHHBIX BOJOTOKOB — MUHUMAJIBHBIN CPCIHEMECAYHBIA pac-
X0J1 3UMHEN U NeTHEN MeKeHHU roaa 95% 00eCrneueHHOCTH,

— JUIA 3apEeryJIUPOBAHHBIX BOAOTOKOB — YCTAHOBJICHHBIWM TapaHTUPOBAHHBIA Pac-
XOJI BOJBI HUKE CTBOPA PETYIIMPOBAHN,

— JUUJIA BOJOEMOB — HAUMEHEE OJIaronpUATHBIA PEKUM, ONPEACIICHHBINA ITYTEM CO-
MOCTABJICHUS PACUYETOB JIJIS BOJIHOBOI'O BO3JACHCTBUS, YCIIOBUM CPAOOTKH U HAMMOJIHECHUS
BOJOCMOB.

>.15 Jlaa BemiecTB, OTHOCAIIMXCS K 1 M 2 Kilaccam OMacHOCTH, IIPH BCEX BHAX
BOAONOJIL30BaHusa HJ/IC ycTaHaBIUBAKOTCA TakK, YTOOBLI i BCIIECCTB C OJWHAKOBBLIM
JTIMMUTHPYIOIIUM NpU3HAKOM BpeaHoctu (JIIIB), coaep:kammxcss B BOAEC BOAHOIO O0b-
€KTa, CyMMa OTHOINCHUW KOHIICHTPAIIMA VKAa3aHHBIX BEIIECTB K COOTBETCTBYIOIINM
[TJIK He mipeBbiana 1 (eaquuuiy ).

5.16 HJC ycraHaBImBacTCs:

— HA CPOK J0 S JIET I8 MOCTOSHHBIX UCTOYHUKOB 3arPSI3HEHUS,

— HA CPOK 10 3 JIET U1 MEPUOAUYECCKUX UCTOYHUKOB 3arPA3HCHUS.

JlocpouHomy nepecmotpy H/IC momnexar B Cliydyasx:

—  HU3MEHEHHUA BOJOXO035MCTBEHHON OOCTAHOBKHU;

—  M3MCHCHUS TMAPOJIOTHYCCKUX XaPAKTEPUCTUK BOAHOTO OOBEKTA;

—  HW3MEHCHHUSA BHJA U 00bEMA BBLINYCKAECMOM MPOAYKLMH, NOTPEOIIEMOTO Chl-
Pbsl, TEXHOJIOTUA OPOU3BOACTBA M CBA3AaHHOI'O C OTUM HM3MEHECHHMS COCTaBa CTOYHBIX
BO/L,

—  U3MEHEHHUSA O0BEMOB BOJOOTBEIACHMS, IIEPECMOTPA HOPM BOJOOTBECACHUS WU



CBA3AHHKIX C 9 TUM U3MEHEHHUHU KOHIICHTPAIIUHA BEMIECTB B CTOYHBIX BOJIAX;
—  U3MCHEHUSI HOPMATHUBOB KAY€CTBA BOJBI B BOJHOM OOBEKTE;

—  IIOJIYYEHHUS HOBBIX JAHHBIX O CTEIEHU OMACHOCTHU BEIICCTBA, COACPIKALIETOCH
B CTOYHBIX BOAAX:

—  HU3MEHEHHUS MHBIX MapaMeTpOB, UCHOJIb3YeMbIX pH pacuere HJC.

5.17 1lpu UCHIONB30BAHUHM OPUECHTUPOBOYHO AONYCTUMBIX YPOBHEHN (O/1Y) XuMH-
YECKUX BEILECTB B KAYECTBE HOPM KAuyeCcTBa BOABI B BOJHBIX 00OBeKkTax, H/IC Ha 3TH
BEIIICCTBA YCTAHABJIMBAKOTCS HA CPOK HE 00s1ee TpeX JieT — 10 ycraHoBieHus [1JIK, npu
MCIOJIb30BAHUM PHIOOXO03AMCTBCHHBIX OPUCHTUPOBOYHO O€30MACHBIX YPOBHEH BO3JICH -
ctBus (ObYB) HJ/IC ycraHaBnuBarOTCA HA CPOK HE O0Jiee JIBYX JIET - 10 YCTAHOBJICHUSA
[ 1JIK Ha 3TH BelecTna.

>.18 Bompoc o npomicHnu cpoka acicteus HJIC pemraercs Ha OCHOBAHHMHU WH-
dopmanmu, €XKEeroHO MPEACTABIACMONM BOJIOMOJIB30BATEIIEM, O HEU3MEHHOCTH TEXHO-
JIOTHYECKUX MPOIECCOB M COCTaBA CTOYHBIX BO/I, JIOCTOBEPHOCTh KOTOPOM MOATBEPIKIA-
€TCA pe3yJjbTaTaMU TOCYJIAPCTBEHHOI'O DKOJIOTMYECKOTO KOHTPOJII WM Pe3yJibTaTaMu
NPOBEACHUS OUEPEAHON HHBECHTAPU3AIMK COPOCa, a TAKKE HA OCHOBAHWHM MH(pOpMaIUU
0 KAQYECTBEHHOM M3MEHEHHH COCTaBA BOJIbI B BOJHOM OOBEKTE U JPYrUX HEOOXOMMBIX
CBCICHUN.

5.19 Ilpu Hanuuum yTBEpPKACHHBIX H/IB 110 BOAHOMY OOBEKTY WJIM €r0 Y4aCTKY
HJIC pa3zpabareiBacTcs HA OCHOBaHMM HJIB 1m0 XMMHUYECKOMY M TEIJIOBOMY BO3ICH-
CTBHIO B COOTBETCTBUU ¢ METOAUUYECKUMH YKa3aHUSAMH |6 |.

B Hacrosein MeTtoauke npuBeacHbl ¢criocoObl pacuera H/IC BelecTs U Tensa B
BOJAHBIN O0BEKT, It KOToporo H/IB He pa3padoTaHHI.

6 JIUMHUTBI HA cOPOCHI 3arPAZHAIOINMX BeIeCTB B BOJAHbIC 00bEKThI

6.1 B cinyyae, eci npu YTBEPKIACHUA HOPMATUBOB JOIYCTUMBIX COPOCOB YCTa-
HOBJICHO, YTO MX JOCTHXKECHHUE BOJOMOJIL30BATEIIEM HE 00CCIIEUMBACTC, COIIACHO CTa-
The 23 DeacpanbHOro 3akoHa Ne 7-@3 «O0 oxpaHe OKPYKArOLICH CpeabDy pa3padaThl-
BACTCs M CONIACYETCs IJIaH CHHXKEHHUS COPOCOB BPEAHBIX (3arpsA3HSAIOIIMX) BEILICCTB B
OKPYKAFOIIYKO CpPeay, HA OCHOBAaHWM KOTOPOTO BOJOIIOJIB30BATEII0 YCTAHABIUBACTCS
JIMMUAT HA COpoC. I1nan CHUXXEHUS COPOCOB pa3padaThiBACTCA CAMUM BOJOIOIb30BATE-
JIEM WA 110 €r0o 3aKa3y Hay4YHO-HCCIIECA0BATEIIBCKON WA MPOCKTHO-KOHCTPYKTOPCKOM
OpPTraHU3aAIHEN.

6.2 JIMMUTHI YCTAHABIUBAKOTCI HA TEKYIIUNA MOMEHT M OJIMKAUIIYIO NEPCOCKTUBY
C YYETOM HOPMATUBHBIX CPOKOB PECAJIM3ALMHU IJIAHA BOJOOXPAHHBIX MeponpusaTuii. 11pu
HAJIMYAM YCTAHOBJICHHBIX JIMMUTOB HA COPOCHI CPOK JICHCTBHUS pa3pelicHus Ha cOpOC
COCTABJISICT OAWH 'O/l CO JIHS BBIJAYH Pa3PEIICHUS.

6.3 COpOCHI BELIECTB B IIPEACIAX JUMHUTOB JONMYCKAOTCS HA OCHOBAHUH Pa3peIIe-
HUM, BBIJAHHBIX TEPPUTOPHAIILHBIMH OpraHaMu deaepanbHON CIIy>KObI MO SKOJIOTHYE-
CKOMY, TEXHOJIOTHUYECKOMY M aTOMHOMY Ha30py (Pocrexnana3opa).

6.4 JIuMUTBHI HA COPOCHI JOJKHBI OBITh TEXHOJIOTUYECKHA JOCTHKUMBIMU U SKOHO-
MHYECCKU PUEMIICMBIMU.



0.5 llpenenbHbie BEIMYMHBI MOKA3aTEeJICH 3arpsA3HCHUS W KOHIICHTPAIMA 3arpsis-
HSFOLIUX BEIIECCTB, PEMJIAMEHTUPYEMBIX JIMMUTAMHU HA COPOCHI, HE MOI'YT OBITh:

— 00JIbIIE (PAKTUYUECKH JOCTUTAEMBIX C IPUMEHCHUEM PEAIM30BAHHBIX HA MOMEHT
YCTAHOBJICHUS IMMUTOB TEXHOJIOTUM ITPOU3BOACTBA WJIM OUYMCTKHA BOIBI;

— MEHBIIE JOCTUracMbIX C MPUMEHCHUEM HAMJIYUILICH CYLICCTBYIOLICH (IOCTYII-
HOM ) TEXHOJIOTUU IIPOU3BOJICTBA UJIK OUUCTKU BOJIbI,

— MEHBIIE, YEM PAaCCUUTAHHBIC NTPU ycTaHOBIcHUU HJIC.

6.6 /Ingd yCTAHOBJICHUS JIMMMUTOB CTOYHBIC BOAbI HAOJ/DKHBI OBITh OUYHIIECHBI JI0
VYPOBHEN, COOTBETCTBYIOIINX NPOCKTHBIM MapaMeTpaM OUYUCTKH ACUCTBYIOIUAX OYHUCT-
HBIX COOPYIKCHUM.

6.7 J171s1 NpOCKTUPYEMBIX IPEANPUATHIA, IIPEANOIArar0IuX COPOC CTOUYHBIX BOJ B
BOJHBIC OOBEKTHI, IMMHUTHI HA COPOCHI HE YCTAHABJIMBAKOTCS.

B IIpuioxennn A npuBeacHa KiacCupuKamusa CTOUYHbBIX BOa TOC U MeponpUsaTUs
10 COKPAILICHUIO MOCTYIJICHUS 3arpPA3HECHHBIX CTOYHBIX BOJI B IMTOBEPXHOCTHHIC BOJHBIC
OOBEKTHI.

7 CocrtaB HeoOXOoAMMOH HHPOpMAIMHM AJI pacyera HOPMATHBOB
JONMYCTHMBbIX COpOCOB BeIECTB M MHUKPOOPraHU3MOB B BO/JAHBbIE
00bEeKTHI

7.1 McxomHbie mapaMeTphl

HMcxomabie nmapamerpsl i pacuera H/IC noinKHbI COAepKaTh:

— JIAHHBIC 00 UCIIOJIb30BAHUU BOJHOI0O OOBEKTA (AKOJIOTUYECKOE COCTOSHUE, BU/IbI
MCIOJIb30BaHU, OanaHC BOAOMOTPEOICHUS W BOJOOTBCACHHUS, CXEMa PACIOJIOKCHUS
BOJ103a00POB U BBIIYCKOB CTOYHBIX BOJI);

— (POHOBBIE (€CTECTBEHHBIC) MOKA3ATEIA KAa4eCTBA BOIbI B BOJTHOM OOBEKTE;

— THAPOJIOTMYECKUE XAPAKTEPUCTUKUA BOAHOTO O0BEKTA B Il 95% 00€CIeUEeHHO-
CTH (Pacx0/l, CKOPOCTh TCUCHUS, ITyOHUHA);

— [IOKa3aTejIid KaueCTBA UCXOJHOU BObI;

— Ppacxo bl 3a0MPAECMOM BOJIbI U3 BOJHOIO OOBEKTA HA IIPOU3BOJACTBCHHLIC U JIPY-
A€ HYK/IbI,

— PacxoJ CTOYHBIX BOL;

— JIAHHBIC O COCTABE M CBOMCTBAX CTOYHBIX BOM, COPACBIBAEMBIX B BOIHBLIM OOb-
EKT.

— HH@OpMALMI O JOIYCTUMOCTH MCHOJIb30BAHUS BEINECTB M MPENApaToOB, IPHUME-
HAEMBIX B IIPOU3BOACTBCHHOM IIHUKIIC,

— MEPECUYCHb HOPMHUPYEMBIX 1 KOHTPOJIUPYEMBIX BEIECTB;

— METECOPOJIOTHUYECCKUAE YCIIOBHA.

(DOHOBBIC MOKA3aTEIU I0JKHBI COASCPXKATHCA B TOCYIAPCTBEHHOM BOJHOM PEECTPE
U BBIIABATBCA TCPPUTOPHAIILHBIMUA OopraHamMyu MuHnpupoasl PDO mo 3ampocam BOOO-
[TOJIE30BATEIICH.

OO0BeMBbI 3a0UpacMOi U3 BOAHBIX OOBEKTOB BOJIbI HA XO3SWCTBEHHBIC HY>KJbl H
pacxoabl CTOYHBIX BOJI MPUHAMAKOTCA MO JaHHBIM (popMbl 2TTI-BOAX03, pa3pelInTEIIb-



HOM JOKYMEHTALMHU Ha 3a00P BOABLI U COPOC CTOKOB WJIM 110 MPOECKTHBIM JAHHBIM.

7.2 HopMuUpYyEMEIE U KOHTPOJHPYEMBIC MOKA3aTEIN KAa4eCTBA MCXOMHOM M CTOY-
HOU BObI

| lepeueHb HOPMUPYEMBIX U KOHTPOJMPYEMBIX MOKA3ATEICH Ka4€CTBA UCXOIHOW M
CTOYHOM BOJbI (POPMHUPYETCI HA OCHOBE MH(POpMALMU 00 HCIIOJIb30BAHUM PECArCHTOB,
MaTEepPUAJIOB, IIPENaparoB U JAPYIrUX BEILICCTB HA KOHKPETHOM OPEANPUATHA U aHAINA3E
NAHHBIX O KAQYECTBE BOJBI, 3a0pPaHHOM M3 BOJHOIO OOBEKTA, O KAYECTBE BOJBI, IMOCTY-
NAIIECH U3 APYIrUX UCTOYHUKOB U KQUECTBE COOCTBEHHO CTOUYHBIX BOJA. ECM J0Ka3aHo,
4YTO UCTOYHUKOM COpOCa MEPCUYMCIICHHBIX BEIIECTB ABJISCTCS YKA3aHHOE IPEAIIPUITHE
(BOJOIIOJIB30BATENb ), BEIIECTBA BKIHOUAKOTCA B CMCOK HOPMHUPYEMBIX, HAXKE €CIIH HX
COACPpKaHUE B CTOYHOU BOJi€ HE npenhiniact [ 1/[K.

JIlng TOC U KOTEIBHBIX 00A3aTE/IbHBIN MEPEUYECHh HOPMHUPYEMBIX U KOHTPOJIUPYE-
MbIX MOKA3aTEJICH COCTaBa CTOYHBIX BOJ IIPUBEACH B Ta0muuax 7.1 u 7.2.

Tadnuna 7.1 O0sA3aTenbHbIA NEPECUYCHb HOPMUPYEMBIX U KOHTPOJIMPYEMBIX ITOKA3aTE-
e cocraBa CTouHbIX BoA 1TOC (IlepedyeHb MOKa3arejicd CTOYHBLIX BOJ M3 CUCTEMBI
TAIPO30JIOYIATICHUAA COIIaCyeTCsa OIMMOJTHUTEIRHO B 3aBUCUMOCTH OT MApPKH COKUTAEMO-

'O VIJIA
Pa3sMepHOCTB

[3V* | Bononoaroroeka™® | ObopoTHas cuctema oxa-
KJACHHS C TPAIUPHIMU™ ™
- -

Ilokazarenu cocrasa

| B3BelueHHbIe Bele- | Mr/am’ +
CTBa

2pH ex. pH + + +
3bIIK ME/ M - _ _

4 Munepaiu3alus M/ M + + +

5 Xnopuabel  (Cl) MT/ ,Z[M3 + + % |k
6 Cynbharer (SO47)  |mr/am’ + ==hold 4%k
7 HedprenmpoayKThl MI/ M + + +

8 Kambmii  (Ca ') M/ B i

9 Keneso (Fe+3) MI/IIM + £ * B
10 Anromunmii (A1) |Mr/mm + L _

11 Menb (Cu ) MI/IM - - +

* C yueToM KO3 (puimeHTa 0€3B03BPATHHIX NOTEPD.

** KOHTPOJIHPYIOTCS B 3ABUCHMOCTH OT IMPUMEHAEMOTO PEArCHTA.

[Ipumeuanue: B COPOCHBIX BOAAX CHCTEM OXJAXKIACHHSA NPAMOTOYHBIX H OOOPOTHBIX CHCTEM C IIPYAOM-
OXJIAAUTEJIEM KOHTPOJHPYVIOTCA 3arpsA3HSAIOMIME BEIUCCTBA MO MO3UIMIM 1-11 moxkasareacH COCTaBa CTOYHBIX BOJ, IIEPE-
YCHb KOTOPBIX COTJIACOBBIBACTCA C TEPPUTOPHAILHBIMHU OpraHaMu MI 1P

Tabmuua 7.2 - OO0s3aTenbHbI MEPEUYCHb HOPMHUPYEMBIX U KOHTPOJMPYEMBIX MHUKPO-
NpUMECE B CTOYHOM BoAE cuctem 1 3Y TOC

Iloka3arenp cocTaBa Pa3sMepHOCTD [3Y
Mapraner (Mn) MTI/ M +
Bananuii (V) Mmr/om’ +
Mbibsik (As) Mr/ M +
CeneH (Se) M/ M +
®top (F) ML/ M +
Xpowm (Cr) MI/ M +




8 Meroauka pacuera HOPpMATHBOB AONYCTHMbBIX COPOCOB BEIICCTB
U MHKPOOPraHU3MOB OTAE/JbHOI0 BbINYCKA B BOJAHbICE O0BEKTHI
(BOAOTOK, BOAOEM, IPUOPEKHYIO YACTH MOPEii)

OcHOBHBIM (hakTOpoM 1pu pacuere HJ[C BEmIECTB OTAECIBHOTO BBINTYCKA SIBJISCTCS
KPaTHOCTh Pa30aBjICHUSI CTOYHBIX BOJ BOAOM BOJOEMA, ONpeAcisieMass COOTHOLICHUSIMHU
PacXoa0B BOJHOIO OOBEKTA U COPACBIBAEMBIX CTOYHBIX BOJ M KOHLICHTPALMA BEILCCTB B
BOJEC BOJHOIO OOBEKTA U B COPACKIBAEMBIX B HEIO CTOYHBIX BOJAX.

Bemmunna HJ{C onpeaensercs no (opmyiie:

HﬂCI — (- CHﬂC i (2)

e ¢ — PacyYCTHBIM MAaKCUMAaJIbHBIM 4aCOBOM PACXOJ CTOYHOU BOJBLI HA BBIMMYCKE B
BOJIHBINM OOBEKT, M /4 (MpUHUAMAETCS 10 MPOECKTHLIM MaTepHaiam);
Crpe i — 3HAYEHUE KOHLEHTPALMM 1-0r0 3arps3HAIOLIETO BEMIECTBA B CTOYHBIX

BOJAx, O0CCHECUYMBAKIIEE HOPMATUBHOE KAYECTBO BOABI B BOJHOM OOBEKTE B KOH-
3
TPOJIBHOM CTBOPE, MI/IM .

Cre; ONPENEIsieTcs mo 0aJIaHCOBOMY YPABHEHHUIO:!

Coe =224 c, —C, )+C,
! (3)
rme () — pacueTHBIN PACXO BOJIBI BOAHOTO 0OBEKTa, M /4
Cyi - OPEACIbHO AOIMYCTUMAas KOHLCHTPALMSA WK HOPMATUBHOE COACPKAHHUE BE-
[LIECTBA B BOJJHOM OOBEKTE, ML/ M
Coi — (POHOBAS KOHLEHTPALMS STOTO K€ BEIIECTBA B BOJHOM OOBEKTE JIO BBHINYCKA
B HETO CTOYHBIX BO/, M/ am°
M3 (3) COOTHOILIIEHUE PACXO0B UJIA KOHLCHTPALIWA:
J+q _ CHﬂCi _C@i _ (4)
q CHi _C@l:

Gopmyiiel 1 onpeAcneHust Cype; € y4€TOM pa30aBJICHUS IPUMYT BU/I
111 KOHCEPBATUBHBIX BEILICCTB:

Chnei = Coit (Cpi — Coji) (3)
711 HCKOHCEPBATUBHBIX BEILIECCTB:
kt
Cici= Coit n(Cp — Coj) € : (6)

rae  » — o0mas KPpaTHOCTh pa30aBJICHUS,
k — KO3 (PUUMEHT HEKOHCEPBATUBHOCTH, 1/CEK (IIPUHUMACTCI MO MPUIOKEHHUIO
A);

[ — BpeMs 100€raHus mNoToKa 10 KOHTPOJILHOTO CTBOPA, CEK.

JIBUZKEHUE CTOYHBIX BOJI, BEIXOISIIMX U3 BBIIYCKHOM TPYOBI, IPEACTABIICT COOOM
TYpPOYJICHTHBIA CTPYHHBIN mpouecc. B CBA3M ¢ pa3IUUYHBIMUA BEJIMUMHAMU CKOPOCTEH
CTPYH PEYHOIO MOTOKA U CTOYHOM >KHJKOCTH OYAET MPOMCXOAUTH OOMEH KOHCUYHBIMH
MacCaMH >KUJIKOCTH U MONEPEUYHBIA MEPEHOC KOJMYECCTBA JIBUKCHUS M BEILECTBA, J1AK0-
MM HAYAJIbHOE pa30aBIcHUE #1,. B najgbHEHIIEM CTOYHBIE BOJbI OYAYT CMEIIUBATHCS C
BOJAMH BOJHOI'0 OOBEKTA 32 CUYET TYPOYJICHTHOCTH IMOTOKA.

[TonHOE pa3daBjicHUE, TAKUM 00pa3oM, COCTABMT:



n=n, -n, (7)

rae ny — KPATHOCTh HAYAJIBHOTO pa30aBICHUs CTOYHBIX BOJI;

1ny — KPaTHOCTh OCHOBHOTO Pa30aBJICHUs CTOYHBIX BOJI.

BenruuHa 7 3aBUCUT OT THUIIA BOOHOTO 00BEKTA, OCOOCHHOCTEM BBIIMYCKA U IPYTHUX
(akToOpoB.

8.1 OmnpeneneHue KPpaTHOCTH Pa30aBICHUs CTOYHBIX BOJ, B BOJOTOKAX

[To metomuke [10] HayambHOE Pa30aBICHUE YUYMTHLIBACTCS IIPU BBINYCKE CTOYHBIX
BOJI B BOJHBIN OOBEKT:

— IIPU COOTHOIICHUHN CKOPOCTEN PEYHOTO ITOTOKA V/, © CTOYHBIX BOX Vot
VCT Z 4VP

— IIpHU A0COJTIFOTHBIX CKOPOCTIX UCTCUCHUS CTPYHU U3 BBIITYCKA 00Jice 2 M/C.
[Ipy MEHBIIMX CKOPOCTAX PACUET HAYAILHOIO Pa30aBJICHUS HE ITPOU3BOJIUTCA.
AJICOPUTM pacyera:

— BBIYHCJISIFOTCS COOTHOIICHUS

V4015
Yo ol L iom=P (8)
Vp Vp Ve,

rac Jy— CKOpOCThb Ha OCU CTPYH, M/C;
m - OTHOLUICHHUE CKOPOCTEH PEUYHOI0O MOTOKA Y BBIITYCKA CTOYHBIX BO/I.

[To Homorpamme (PucyHok 1) HaXOAUTCS 3HAUECHUE d = di , TIE dy — IUaMET]P BbI-
0

YCKHOIO OTBEPCTUS, d — IUAMETP 3arpsA3HCHHOIO IISTHA B TPAHUYHOM CTBOPE HAYAJIb-
HOro pasdapiieHud. Ecim d<H (H — riiyOMHA peKU B MECTE ¢Opoca), TO MO HOMOIPaAMME

(PUCYHKY 2) HAXOAUTCS KPAaTHOCTb HAYAJIBHOTO Pa30aBiICHUA 1,

[Ipu d>H 1o Homorpamme (PUCYHOK 3) onpeaeisaroT nonpaBOYHbI KO3(PPUIIMECHT

H .
f(—), HA KOTOPbIKM YMHOXXACTCA BEJIMYUHA 71,,.

d
[ papuueckuii METO OMPEACIICHUS MOXKET OBITH 3aMEHEH PACUYETOM MO CICAYIO-

UM (POPMYJIaM:

a) 0¢3 yuera ctecHeHus ¢cTtpyu d < H
4 \
n, = q_H _ 03248 72 m2 8:}1 1:2”2 - (9)
q 1 —m \N J )
0) C y4eToM CcTecHeHud ctpyu d > H
_( _ Y [ HD
nH:q_H:O;.248 2 mz_l_gjl-l_zl’ﬂ - f E (10)
q I—=m \\[ d JARN d

o 3
A€ ¢ — Pacxod CTOYHBIX BOJ, COPAChIBAEMbINA B BOJOTOK, M™/C;
o 3
qy - PACXO0J CTPYH, MOJYUYMBILICH HAa4YaJIbHOE pa30aBJICHUE, M /C;
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PucyHok 3 — HoMorpamma i OnpeaciaeHus mompaBOvYHOro Ko3@@uiyenra

PacueTr OCHOBHOrO paz0aBjcHMS BBINOJHACTCI o mMertoay B.A. ®dposnosa- H. /I
Pomsuiiepa |11]|, OCHOBAaHHOTO HA YPABHCHUAX COXPAHCHHS BEIICCTBA M €JMHUYHOIO
TYPOYJIEHTHOTO IEPEHOCA BeElecTBa. 1Ipr 3TOM B NMEPEMEIIMBAHUM YUYUTBHIBACTCA HE
BECh PACXO0J, a YaCTh €ro, onpeacinieMas Ko3QpPUIIMEHTOM CMEIIICHUS.

KparHOCTh OCHOBHOIO pa30aBICHUs OIPEACIACTC 110 (POPMYIIE:

n, = 2 (11)
q

BenmuurHa KO3((OUIMEHTA CMEIICHHUS Y 3aBUCUT OT TMAPABIMYCCKUX U MOPQOJIO-
TTMYECKUX OCOOCHHOCTEH PEKM U OIPEACIACTCS HA OCHOBE YMIUPUYECCKON 3aBUCUMOCTHU

y - lQexp(aff{/E) (12)
1 - . exp(— a@)

roe o - KO3Y(Pp(PUUUEHT, YYUTHIBAIOIINN THAPABIAYCCKUEC YCIIOBUS B PEKE, ONMPEICIsIC-
MBIl IO (POpPMYIJIE:

(13)

az@fi

¢ - KOO(POUUMEHT H3BUIUCTOCTU (OTHOIICHUE PACCTOSHHUSA J0 KOHTPOJBHOIO
CTBOpA 110 (papBaTepy K pacCTOSHHUIO IO OPIMOM ), OPEACIISIEMbI IO (POPMYIJIE:

@=Ly / Ly ; (]4)

E - KOY(PPUIIMEHT, 3aBUCAIIMNA OT MECTA BBIITYCKA CTOYHBIX BOJI (ITPHA BBIITYCKE Y
Oepera & =1, IIPH BBIIIYCKE B CTPEKEHb PEKU & =1,5);

D - xo3(pPUUUEHT TYPOYICHTHON TUPPY3UH, IJI JIETHETO BPEMEHHU ONPEIACIIsc-
MBIl IO (hOPMYIJIE:

D
q

12



- gvd
o 2
37n, C* (1 5)
g - YCKOPEHHUE CBOOOHOIO MaacHus paBHOE 9,81 M/c’;
My - KOOMPUIIMEHT [IEPOXOBATOCTH JIOKA PEKH,

12 y
Cw - KOd(ppuumenrt Ille3n, M “/c, ompenensembii no ¢dopmyne H.H. Ilas-
JIOBCKOTO,

D

C =R"/n, (16)
rae R - ruapaBivyeckuid paauyc moroka, M (R = H);

Ny, — KOAPPUIUEHT [IEPOXOBATOCTH PYC/Ia BOAOTOKA
napameTp y, ONPEACIISIETCS 110 YPABHEHUIO

y =2,5n, —0,13-0,75vR(/n, —0,1)

Tadomuna 8.1 KoappuiumreHThsl mepoxXoBaTOCTH (/) A OTKPBHITEIX PYCEl BOAOTOKOB
(mo M.®. CpuOHOMY)

Xapakrep JoxKa My

Pexu B BeCbMa OJ1aronpUsITHBIX YCJIOBUSIX (UUCTOE MPSIMOE JIOXKE CO CBOOOAHBIM Te- 0,025
yeHreM, 0e3 00BaIOB U rIyOOKUX ITPOMOMH )

0,030
Peku B CpaBHUTEIBbHO ONMArONPUSITHBIX YCIOBHUSX, HO C HEKOTOPBHIM KOJUYECTBOM 0,035
KaMHEH U BOOOPOCIEH

Pexu, uMero1uue CpaBHUTENIBHO YUCTBIE PYCJia, U3BUIIUCTBIE, C HEKOTOPBIMU HEIIpa- 0,040

BUJIbHOCTSIMU B HAIIPABJICHUU CTPYH, UJIH K€ MPSAMbBIEC, HO ¢ HEIPABUJIbHOCTSIMHU B PE-
nbede nHa (OTMENH, MPOMOUHBI, MECTAMH KaMHH), HEKOTOPOE YBEJIMYEHHUE KOJINYe-
CTBa BOAOPOCIICH

Pycna (OONbIIMX U CPEIHUX PEK) 3HAYUTEILHO 3aCOPEHHbBIE, U3BUIUCTBIC U YACTUYHO 0,050
3apOCILINE, KAMEHHUCTbIE, C HECIIOKOMHBLIM TeueHueM. I1oMMbI O0IbIINX U CPEeaHUX
pPEeK, CPABHUTEJIbHO pa3paOOTaHHbIE, MOKPBITbIE HOPMAJIbHBIM KOJUYECTBOM PACTH-
TE€JIbHOCTH (TPaBbl, KyCTaAPHUK)

[IopoxuCThIE YUACTKH paBHUHHBIX PEK. | aJieuHO-BaJIlyHHBIE PyCJia TOPHOTO THIIA C 0,067
HETIPaBUJIbHON MOBEPXHOCTHIO BOAHOIO 3¢pKajia. CpaBHUTENBHO 3apPOCIINE, HEPOB-
HbIE, IJIOXO0 pa3padOTaHHbIC ITOMMBbI PEK (IIPOMOUHBI, KYCTAPHUKH, IEPEBbsI, C HAJIU-
4yueM 3aBOACH )

Peku 1 moiMbl BeCbMa 3apociiue (CO C1adbiM TeUEHHEM) ¢ OOJIbIIUMU ITyOOKHUMHU
NIpoOMOMHAMH. BajyHHbBIE, TOPHOTO THUIIA, PyCia ¢ OyPJIHMBbIM NEHUCTHIM TEUEHHUEM, C
M3PBITOM MOBEPXHOCTHE) BOJAHOTO 3€pKaa (C JETAUMH BBEPX OpbI3raMu BOIbI)

[ loriMbl Takue ke, KaK B MIPEABIAYIIEH KATETOPUH, HO C CUJIbHO HENMPABUJIBHBIM TEYE- 0,100
HUEM, 3aBOAAMU U IP. | OpHO-BOAONAAHOIO THUIIA PyCiia ¢ KPYITHOBAJIYHHBIM CTPOE-
HUEM JIOXKA, Nepenanbl APKO BbIPAKEHBI, IEHUCTOCTh HACTOJIBKO CUJIbHA, YTO BOJA,
MOTEPSIB MPO3PAYHOCTh, UMEET O€JIbIM LIBET, IIYM MOTOKA TOMHUHUPYET HAaJ BCEMU
OCTaJlbHBIMH 3BYKaMU. JlemaeT pa3roBop 3aTPyIHUTEIBHBIM

XapaxkTepUCTHUKA FTOPHBIX PEK MPUMEPHO TaKas K€, KaK U B TIPEAbIAYILEH KaTETOPHH. 0,133
Pekn O0I0THOrO TUMa (3apoCian, KOUKHM, BO MHOTHX MECTax MOYTH CTOsYasi BOJA U

p.). [ToiiMbl ¢ OYeHb OOJIBIIMMU MEPTBBIMH IIPOCTPAHCTBAMH, C MECTHBIMH yIIyOJie-

HUSIMH, O3€paMH U TIP.

0.080

U1l 3MMHETO BPEMEHHU (TIEPUOJIA JICAOCTABA )
D=—_%& VR

- 37HHPCi (17)
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rae  Rpp, npp - NPUBEACHHBIC 3HAYCHUS THAPABIMYCCKOTO paauyca U KOd(pPuiueHTa

[IEPOXOBATOCTH, OIPEACIIIEMBIC 110 (POpMYyJIaM:
R —0,5H. (18)

1.5 67
nHP :nm[l_l_(nﬂ/nm) ]:J , (19)
1, - KOOP@PUIMEHT 1IEPOXOBATOCTH HUXKHEHN TMMOBEPXHOCTH JIbJA.

Tabmuna 8.2 Ko>(p@uiueHTsl MIepoX0BaTOCTA HMDKHEH IMOBEPXHOCTH jabaa (mo I1.H.
beJTOKOHIO

0,15 - 0,05
Ilepsrie 10 cyTOK nocsie negocrasa (mepsasi - BTOpasi ekana nexaopsi) ” ”
0,1 -0,04
10 - 20 cyTok nocne jgenocrasa (MOCHEHAS AeKaaa AeKaOpsl — Ha4aJIoO stHBapsi) ’ ’
0,05 - 0,03
20 - 60 cyTok moce neaocraBa (cepennHa ssHBaps - nmepsasi Aekaga gespasis) "' ”
60 - 80 cyTOok mocne nenocrasa (KoHew (hpeBpasis - Ha4au0 MapTa) 0,04 - 0,005
0,025 - 0,01
80 - 110 cyTok mocne nexocrasa (MapT) ’ ’

[ITpuMevanue - Ilpunmoanepreix peuHbIX ObE(hax 3HAYCHUS KOIPPUIHECHTA IIEPOXOBATOCTH 11 NEPBBIX 10 Cy-
TOK ¥ OT 10 10 20 CyTOK mOCIIE I€A0CTaBA CAcAyET YMECHbIINTD HA 15%, a oT 20 10 60 CyTOK 1 0T 60 10 80 CYTOK MOCIE
JIea0CTaBA - HA 35%. MeHbIIME 3HAYCHUA KOA(PDPUIHEHTA IIEPOXOBATOCTH XAPAKTEPHBI AJIS TJIAAKOTO JIEAAHOTO MTOKPOBA,
O0JIbIIHKE - 14 JICATHOTO MOKPOBA C TOPOCAMH H IIIYTOM.

KparHOCTh OCHOBHOIO Pa30aBICHUS C YUETOM HAYAIBHOTO PA30aBICHNUS
ZV(Q_QH+Q)+QH (20)
d

Hy

[IpuMep pacuera KpaTHOCTU pa30aBJICHUS MPU COPOCE CTOUYHBIX BOI B BOJOTOK
[IPHUBEACHBI B IIPUJIOKCHUHA b.

PacuyeT KpaTHOCTA OCHOBHOI'O Pa30aBJICHUS MOKET OBITh BBIMOJIHEH YMCJIICHHBIM
meToaoM A.B. Kapaymesa [12].

8.2  OnpeneiaeHue KpaTHOCTH pa30aBICHU CTOYHBIX BOJ B BOAOEMAX

KparHOCTh HAYaJIbHOI'O U OCHOBHOI'O pa30aBJICHHUS PACCUMTHIBACTCSA 1O METO Y M.
A. Pypdend ajis a1ByX C1y4acB pacnoa0KEHUS BBITYCKA.

— BBIIYCK B MEJIKOBOJAHYI) 4aCTh WJIM B BEPXHIOK TPETh MNIYOMHBLI BOJOEMA; 3a-
IPA3HECHHAS CTPYS PACIHPOCTPAHACTCA BIOJIbL OEpera Mo BO3JACHCTBUEM ITOBEPXHOCTHO-
o TCUCHUS, UMECIOIIET0 OMHAKOBOE C BETPOM HAIIPABJIICHUE,

— BBINYCK B HU>KHIOK TPETh IIYOUHBI BOJOEMA;, 3arPA3HEHHAs CTPYs pacipoCTpa-
HICTCA K OEPErOBOM MOJIOCE MPOTUB BBITYCKA IO BO3ACHCTBUEM JOHHOTO KOMIICHCA-
[IMOHHOTO TCUYCHUS, UMECIOLLICTO HAIMIPABJICHUE, O0OPATHOE HAIPABJIICHUIO BETPA.

KpaTHOCTh HAUAILHOT O Pa30aBICHUS ONPEACIIACTCS MO 3aBUCUMOCTH:

— IIPU BBIIIYCKE B MEJIKOBOBE MU B BEPXHIOK TPETh INIyOUHBI BOJOEMA
- q+0,00215-VH_,
~ ¢+0,000215-VH

(21)

Hy

2 >
cp

— IIPH BBIITYCKE B HUZKHIOK) TPETh MTyOHHBI

14



2
 q+0,00158-VH],

_ 2 (22)
g +0,000079-VH

Hy

rac » — CKOpPOCTb BETpa HaJ BOAOM B MECTE BBIIIYCKA CTOYHBIX BOJ, M/C;

H,, — cpennss rimyOMHa BojgoeMa BOJIM3H BBINYCKA, M (B 3aBUCHMOCTH OT CPEIHEN
rinyOuHel Bogoema H,, cpennss rimyonHa H,, onpenensercs Ha ydacTke L — paccrosgaue
OT BBIITYCKA IO HANPABJICHUIO K KOHTPOJBHOMY CTBOPY ).

Tabmmna 8.3
Hy, M 3+4 5+6 7+8 910
L, ™ 100 150 200 250

KparHOCTh OCHOBHOI'O pa30aBJICHUS ONPEACIICTCS IO 3aBUCUMOCTH

— IIPU BBIYCKE B MEJIKOBOALE WJIM B BEPXHIOK TPETh IITYOMHBI BOJIOEMA

n, =1+0,412- Z(0,627+0,0002L) (23)
rope L= é , & Ax=6,53-H°" WK ONpeaensercs 1no raduuue 6.2
Ta0nmuna 8.4 - 3HaueHue 71y AJIA BBIIIYCKA B MEJIKOBOIBE
L. m

He

6 [ 269 | 363 | 513 | 763 | 992 | 1216 | 1445
8 | 237 | 312 | 432 | 625 | 797 | 960 | 11,20
— IIPH BBIIYCKE B HUOKHIOK TPETh IIYOUHBI BOAOEMA

n, =185+ 2,32 [41:0.00647) (24)
roe L= é ,a Ax=441-H_"" Wy onpenensercs no radauue 6.3.
Tabauna 8.5 - 3HaueHue Ny A1 BEIITYCKA B HUJKHIOK TPETh IITyOMHBI BOJOEMA

L. m

100
6 | 452 | 546 | 619 | 68 | 808 | 928 | 1053
8 | 417 | 49 | 557 | 610 | 703 | 791 | 877




B Ipunoxenuu B npuBoautca npuMep pacuera HJAC niga Bogoema.

8.3 OnpeacieHue KpaTrHOCTA pa30aBICHUSA CTOYHBIX BOJ B IPHOPEKHOM 30HE
MOpeEH

[Iponecc pa3daBJICHUS CTOUHBLIX BOJ B MPUOPEIKHOM 30HEC MOPEH MPOXOAUT B JIBE
CTAAVM. HAYAJILHOE 1, U OCHOBHOC 1y KpaTtHOCTH 001Iero pa30aBiCHUs SBJISICTCS IIPO-
M3BCACHUEM HAYAJIbLHOIO U OCHOBHOI'O pPa30aBjICHUSI.

HadanbHO€ pa30aBiIcHUE MPOUCXOAMUT IIPU BEPTUKAJIBHOM MOABEME CTOYHBIX BOJI
34 CUCT MCHBIICH MX TUIOTHOCTH MO CPABHECHUIO ¢ MOPCKOW BOAOW U OJTHOBPEMEHHOTO
pa30aBIcHUS IIyTEM MOACACHIBAHUS MOPCKOMN BOJIbI BOCXOIMAIICH CTPYEH CTOUYHOM KU -
KOCTH. OCHOBHOE pa30aBIICHUE MOPOMCXOJUT 34 CUYET TOPU3OHTAJILHOW U dy3um
BCILIBIBILIETO MATHA 3arpPsA3HEHUN BCICACTBUEC HAJIMUYMSA BTOPUYHBIX ITOTOKOB, BHI3bIBAC-
MBIX TCUCHUSAMH U BETPAMHU.

KparHOoCTh  HaAuaJlbHOrO  pa30aB/ICHUS  PACCUMTHIBACTCI IO  METOAY
Jlammesa H.H. [10]

HNcxomHbIe JaHHEIC

Pacxoa CTOYHBIX BOJ q, M/C
JlramMeTp BBIITYCKHOIO OTBEPCTHSA do, M
Yuc10 BEIMYCKHBIX OTBEPCTHH Ny, 1T.
YT0JI ICTCYCHHUS CTPYH @ , Tpan.
PaccTosiHre BBITTYCKA OT Oepera Lo, M
PaccTositHiEe 10 BEPTUKAIN OT BBITYCKA JO MOBEPXHOCTHA MOPs He, M
[JIOTHOCTH CTOYHOM BO/IbI o KT/M
[TIOTHOCTh MOPCKOM BOJIbI B MECTE BhIITYCKA 0 , KT/M
CpenHsist riyOrHa MOPs B MECTE BBIITYCKA H M
MuHUMaIbHAs CKOPOCTh TEYEHUsI MOPCKUX BOJ B MECTE cOpoca (,, M/C

AJITOPUTM pacyeTa.
CKOPOCTh UCTCUYCHHUSI CTOYHOM BOJIbI U3 BBIIIYCKHOI'O OTBEPCTHS ONPEIACIIACTCA 110

dopmyiie:

4q
— . 25
CiH NO Ig ( )

Haxomgutcs uncino @pyaa no Gopmyiie:

Fre—— ' (26)

d
%0 (p, — po)
\ p.

Onpenenserca Kputepun K,; no oueHke yucaa Opyaa, korma p,, < p,, .

K, =1127%
d[)

(27)

Onpenensercs kpurepnit K, o oreHke yncia Opyna, koraa p,, > p,, .
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0,434-H,

e d,(sin @)~ (28)
KparHoCTh HAaYaJIbHOTO pa30aBlicHUs, €Cli ['r < K ,; HAXOAUTCS 10 (POPMYIIE:
n, = Oj54Fr/O’38H o 0366\1?67 (29)
. Frd, )
KparHocTh HaYaIbHOro pas0aBieHus, €Clid [7>K,; ONpenensercs mo (popmyJie:
0,425-V_ -
T 09051+Umf 50)

rac f - mapaMeTp, YYUTHIBAKOIIMKA YCIOBUS CMEIICHUS CTOYHOM CTPYH C MOPCKOH BO-
TOM:

npud <H f=1;
npu d = H f BBIYMCHACTCSA 1O 3aBUCUMOCTHU:
2%
f:l,,sst 0.781 2| ~0,0038, (31)
d \d
/ \
38.6 1 (V]M
rne d=V_d N o/ 32
8 i 0\ 0,051+ U, 52)

Ecmm F'r <Ky, TOr1a KPaTHOCTh HAYAJIBHOTO pa30aBiIeHUs HAXOAUTCS 1O (POPMY-
Je:

1, = 0,524 cospyfsing - Ir - F (33)

rac £ - mapameTp, 3aBUCAILIMH OT yIja ¢ , ONPEACIsSCMbIA 1o TadauLe 8.4
Taonuia 8.6 - 3nauenue hyHKIIUN [

2 3 0 K 2 K
5 1,00 35 1,17 65 2.01
10 1,01 40 1,23 70 2.42
15 1,03 45 231 75 3.12
20 1,05 50 1,42 30 455
25 1,08 55 1,55 85 8.91
30 1,12 60 1,74

2

Ecnu Fr > K, TO n, onpenensiercs no GpopmyiJie:

0,425-V_ - f
14 — i cm 34
T 0,051+U, 54

KparHOCTh OCHOBHOI'O pa30aBJICHUS PACCUMTHIBACTCS B CJICAVIOIICH MOCIEIOBA-
TEJILHOCTH:
— ONPEACHAOTCS KOX(P(PUUUECHTHI TOPU3OHTAJILHOW (1),) W BEPTUKAIBLHOU (1),
TYPOYIACHTHON TUPPY3UM:
D, =0,032+218-U>, M°/c, (35)
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D =5-10", M°/c; (36)

— BBIYUCIIAIOTCA BCITOMOI'dATCJ/IBHBIC ITOKA3ATCIIN.

7, (2] 1 |D. 37
2
H JUH\D

b

— HAXOJHUTCA JJIMHA YHACTKd HAYAJIBHOI'O p336aBJ'ICHI/I51 1O 3dBUCHUMOCTHN.

ecaulr < K,
5,36 cos qo\/sin Q-d,-Ir,
L, =+ (38)

ecaulr > K,

0,48 1-3,12—~

2

— ONPEACIICTCS mapaMeTp CONPSDKEHUS HAYaJbHOIO ydacTKa pa30aBiICHHUS C OC-
HOBHBIM YYaCTKOM

o )\
qZH y Zl)U L, ecmuz, <1
X, _ N R Y, (39)
qy
L...ecis, >1
k47r\/DEDH N 2

— HaXOJUTCA IMapaMeTp CONPSPKEHUS yYacTKa ABYXMEPHOH TU(PPY3HUH ¢ YUACTKOM
TpexXMepHOU TudhPy3Uu:

HU
X* = —— X 40
] (40)
— ONPEACIACTCS MOKA3aTelb £;:
[
7, =% (41)
X *+Xx,

— HaAXOJUTCH MapameTp y,, YUYUTHIBAIOILMMN BIMSHUE OCpera Ha KPaTHOCTh OCHOB-
HOI'O pa30aBJICHUS.

4 2
U -1
Y, =l +exp = (42)
0 \ De (ZO T xO )/
— ONPEACIICTC KPATHOCTh OCHOBHOTO Pa30aBJICHUS:
7
— npuZ, <1
Vol
n, =- \/? (43)
1
nput, >1
k Vol |

[Ipumep pacuera H/IC OTACIBHOrO BBIIYCKA B IMIPUOPEKHYIO 30HY MOPEH IIPHUBE-
neH B | lpunoxxenuu 1
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9 Meroauka pacuera HOpMaTHBa AONYCTHMOIO cOpoca Temja B
BOAHBIH O0BEKT

0.1 (QOO0mme cBeacHUuA

Temneparypa BOJbI BIMACT HA KUCJIOPOJAHBIA PEXXHM BOJHOIO OOBEKTA, C MOBHI-
[ICHUEM TEMIEPATYPhl BOJAbl PACTBOPUMOCTH KMCJIOPOIA B BOAEC YMEHBILIACTCS.

B COOTBETCTBHU C TMTHECHHUYCCKUMHM TPEOOBAHUIMHM K OXPaHE IMOBEPXHOCT-HBIX
BOJ | 1] neTHad Temneparypa BOJAbI B PE3YAbTATE COpOCa TEILIA (TEILILIX BOJI) HE JIOJIK-
HA TOBLILIATHCA 00Jice yeM Ha 3°C 1O CPAaBHEHHUIO CO CPEAHEMECAYHOM TEMIIEPATypPOU
BOJIbI CAMOT0 KAaPKOT0 MeCIia rojia 3a nociueaaue 10 Jer.

Temneparypa BOABL JJIsi BOAHBIX OOBEKTOB PHIOOXO3SIMCTBCHHOIO HA3HAYCHUS HE
JOJI>)KHA TMOBBIIIATHECSA MO CPABHECHHIO C €CTECTBEHHOM TEMIIEPATYPO BOJHOIO OOBEKTA
Oosice yeM Ha 5°C ¢ OOIIMM MOBLIILIEHUEM TEMIIEPATYPHI HE 0oJice yeM 10 20°C j1eToM U
5°C 3uMOM IJIs1 BOJHBIX OOBEKTOB, I'JIE¢ OOMTAKOT XOJOAHOBOJHBIC PHIOBI (JIOCOCEBBIE H
CUTOBBIC) U HE OoJ1ee ueM J10 28°C jieToM U 8°C 3UMOM B OCTAJIbHBIX CITYYasiX.

Hcxons U3 1oro 0€3 yuera OTAauu TEIia BOAHON IMOBEPXHOCTHIO MPEAC/IbHAS
TEMIEpaTypa HarpeTou BOIBI (1) IPA CMEIIEHUU ¢ BOAOH BOIHOTO OOBEKTA OMPELIE-
UTCA U3 PopMyabl (15):

tHﬂCz’ — [, T HAfj (44)

0
rae f, — €CTECTBEHHAS TEMIIEpATypa BOJbI BOAHOIO 00beKTa, C;
N — KPaTHOCTh pa30aBiICHUS,
At — HOPMATHBHBIHM TIPAPOCT TeMIepaTypsl, C.

[Ipu pacuere KpaTHOCTU Pa3daBJICHUS BOJbI B BOJHOM OOBEKTE YUUTHLIBACTCS Pa3-
HOCTb IIJIOTHOCTEH COpAChIBAEMOM TEIUIOM BOABI U BOJABLI B BOJHOM OOBEKTE, pacyer

OPOBOAUTC I10 IMPUBEIACHHBIM B MIPEALIAYILEM pasacie (6.3) hopMmyaam s Cliydas O,
< o.
9.2  Hcxoaneie panueie pia pacuera H/IC Terna

HMcxomaubie yemoBud U napameTpsl ajisa pacdyera H/IC Temna 1o/mKHb COAEPKATh:.

— JIAHHBIC 00 UCIIOJIb30BAHUU BOJHOI0O OOBEKTA (AKOJIOTUYECKOE COCTOSHUE, BU/IbI
MCIIOJIb30BAHUS, OajlaHC BOJAOMOTPEOJICHAS M BOJOOTBCACHHUS, CXE€Ma PACIOJI0KCHUS
BOJ03a00POB U BBIIIYCKOB CTOYHBIX BOJI);

— THAPOJIOTHYECKUE XAPAKTCPUCTUKH BOTHOTO OOBEKTA B Iofl 95% 00eCIeueHHO-
CTH:

a) I BOJOTOKOB — PacXo, CKOPOCTb TCUCHMSI, II1yOUHA,;

0) 11 BOJOEMOB — HOPMATMBHBIA mOANOpHBLIA ypoBeHb (HITY) M ypOBEHBb
«MepTBOro» odwvema (YMO), cpeansd riryOMHA U IUIOLIAAb BOAHOIO 3¢pkana npu HITY
nu YMO:;

— pacxobl 3a0UpacMOi BOJbI U3 BOAHOIO OOBEKTA HA OXJAXKICHUE O00PYIA0BA-
HUS;

— PacxoJ CTOYHBIX BOJ;
— IPUPOCT TEMIIEPATYPhl HA KOHACHCATOPAX;

— CPEAHEMHOTOJICTHUE METCOPOJIOTHYECKUE YCITOBHS, KOTOPBIM OTHOCSTCS:
0
a) €CTECTBECHHAS TEMIIEpAaTypa BOAbLI B BOAHOM 00beKTe, C |
0
0)temneparypa, C ¥ BIAKHOCTh BO3ayXa, [1a;
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B) MAKCUMAaJIbHAs TEMIEPaTypa U COOTBETCTBYIOIAS €M BIAKHOCTH BO3yXa 34
nocineauue 10 ner, OC;

') CKOPOCTh BETPpa HA OnMKalieh OSperoBoil METEOCTAHLIMHU, M/C;

) BEICOTA (pirrorepa Ha OTMzKarIeH METCOCTAHIUM, M;

¢) 00JJaYHOCTh 001ast U HUXKHSSA, OaJIJIbl (JOJIM € IMHULLBI ),

9.3  OCOOEHHOCTH TEMIIEPATYPHOIO PEKUMA BOAOECMOB-0XJIAIUTEIICH

OIHON M3 XapaKTEPUCTUK BOAOEMA-OXJIAMUTES, MO3BOISIOIIMX OLUECHUTL Y(PPEK-
TUBHOCTbH OXJIQXKIACHHUS, SIBIACTCS KPUBas IAJCHU TEMIEPATYPhI BOJIbI B IOBEPXHOCT-
HOM cyioe. bonee 3gpPpekTuBHOE OXIAKACHUE O00CCIEUYMBACT BBINIYCK B BEPXHUM CIIOH
BOJOEMA-OXJIAJIUTENIA [IUPOKUM (PPOHTOM C HEOOJIBIION CKOPOCTHI), a HAUOOJIEE BHI-
r'OJHON TEPMUUYCCKOU CTPYKTYPOU BOJOEMA-OXJIAAUTENS ABIACTCA JIBYXCIIOWHAA BEPTH-
KaJIbHAs TEMIICpATypPHAs CTPATU(PUKALIUS.

[ Ipu BBIIYCKE MOAOTPETON HUPKYJIALMOHHON BOABI B BOJOEM-OXJIAAUTEIb OTKPHI-
TBIM KaHAJIOM MOTYT YCTAHOBHUTHCSA ABA PA3IUYHBIX THIAPOTEPMHAYECKUX PEKAMA.

[IepBbIi PEXKUM XAPAKTEPUIYETCS TEM, UTO B KAHAJ BHEAPACTCS OXJIAKIACHHAS BO-
Na HUOKHETO CJI0s, mpuodpeTras popmy KiuHA. biaarogapss oOpa3oBaHHIO MOBEPXHOCTH
pasjicna MEXIy CI0SIMU, TacAIeil TYPOYJICHTHBIC BO3MYILCHUS, YAACTCA CYIIECTBEHHO
VMEHBIIUTE MEPEMEITNBAHNE TTOJIOTPETON BOALI ¢ BOJOW HUYKHETO CJIOS.

[Ipd BTOPOM PEKUME BHEAPECHUE XOJOJHOM BOALI B KaHAI HE IMPOoUCcXoauT. COpa-
CbIBacMas MOJOrpeTas BOAA WHTECHCUBHO MEPEMENIMBACTCA C OKPYIKAKOIIEU BOJAOW HA
YYaCTKE aKBATOPHUH BOJOEMA-OXJIAJUTEIS Y BOJAOBBINYCKA.

C menpro odecneueHus Y(PPEKTUBHOTO OXJIBKACHUS HUPKYISLIMOHHON BOJIbI B BO-
NOEMAX-OXJIAAUTENAX HA BOJOBBIIYCKE JOJDKEH OBITH CO3JaH IIE€PBBIA M3 YKA3aHHBIX
THAPOTEPMHUUYCCKUX PEKUMOB (C HEOOJIBIIIUM MMEPEMEIITUBAHUEM ).

['MAPOTEPMUUECCKUN PEKUM HA BOJOBBIIIYCKE ONMPEACIACTCS 110 3HAUCHHUIO MJIOT-
HOCTHOTO uMciia Opyia, paCCUUTHIBACMOrO 110 (POPMYIIE:

| 4
r'r = 1/21/2 2
(BxAtxgx(hb,) ~)

(45)

rae J - CKOpOCTb BOJBI HA BOJAOBEITYCKE, M/C;

S - koobuIIeHT TemneparypHoro pactmpenns Boas! (B=3,02-10™ (°C):;

Al — TeMneparypHbIi IIE€PEIaa BOJAOEMA OXJIAAATEIIS, ’C (HPUHUMAETCS PABHBLIM
TEMIIEPATYPHOMY MEPEINAAY HA KOHACHCATOPpaX T2yp6HH);

g — YCKOPEHUE CBOOOHOIO IMAJCHUS, M/CEK”;

hy - TIIyOMHA BOJOBBIITYCKHOIO KaHajJa B MECTE €ro COIPSKEHUSA C BOJIOEMOM-
OXJIQJIUTEIIEM, M;

by - MOJIOBUHA LWIMPUHBI BHIIYCKAECMOM CTPYHU, M (IIPU BBIIIYCKE LIUPKYJISLIMOHHOM
BOJbI BAOJIb OOKOBOM I'PAHULIBI BOJOEMA-OXJIAUTEIIS B KQUECTBE Dy MPUHUMACTCS IOJI-
Has [IAPUHA CTPYH).

Kos(ppuiueHt pa3daBaIcHus # OOPEACIACTCA B 3aBUCUMOCTH OT YHUCJICHHOI'O 3HA-
YECHUS MJIOTHOCTHOTO ynciia dpyaa:
o ;1 npu Ir <1

12FF 02 mpulFr =1 (46)

MUHHUMANBHO BO3MOKHOE 3HAYCHUE KOY(P(PuIMeHTa pa3daBiacHUs 00CCIICYMBACTCS
[PU IUIOTHOCTHBIX unciiax Opyaa, MEHbIIHUX 0,5,
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Ecnn mapaMeTpsl OTBOJALIETO KaHaIa HE MO3BOJIAIOT MOJIYUYATH HA BOIOBBIITYCKE
TUAPOTCPMHUUYCCKUM PEKUM ¢ MUHUMAJIbHBIM HEPEMEILIMBAHUEM, MOT'YT OBITh IIPUMEHE-
HbI CIICIIHAJIBHBIE BOJOBBINYCKHBIC COOPYKCHUA.

B pe3yabTare pacueToB OMPEACIIICTCS CPEIAHAS TeEMIeparypa MmOBEPXHOCTA BOJIO-
eMa, TEMIIEpaTypa Ha BOA03a00pe U Temneparypa cOpOCHON BOBI.

B orpacieBom Metoaudeckom nokymenre P/l 153-34.2-21.144-2003 oTcyTCTBYET
METOJ PACUETa JIOKAIbHON TEMIIEPATYPHI B KOHTPOJIBHOM CTBOPE BOJAOEMA (HA IPAHULIC
«OJMKHEN» 30HBI), KOTOPBIA pacnonaractcsa He panee yem 500 M or Mecra cOpoca
CTOYHBIX BOA (1.4 Meroauku MIIP). I'paHuLbl 3TOM 30HBI HEMOCTOSIHHBI BCJICACTBHE
CMEIICHUS BEPXHETO CJIOSA BETPOM H TPAH3UTHBIM ITOTOKOM.

CHMKEHHME TEMIIEPATYPhI B OJIMKHEN 30HE CIIEAYET ONPEACIATh 1o popmye [4]:

/ \
(=1t +(At, —At_)exp CLENNNYIS (47)

\_ Q-cﬁ-pﬁ /

rne 1, — Temmeparypa Ha Bogo3adope, 'C;

At,. — TeMIIepaTypHbI MPUPOCT HA KOHAeHcaTopax, "C;

At — CHIDKEHHE TeMIIepaTyphl Ha aKBATOPUH COPOCHBIX KaHAJIOB, 'C;

[’ — momanps «OIVKHEH 30HBI, M. | [pyuarMaeTCs paBHOHM IUIOMIAAN MOJYKpPYyra
AAAMETPOM, PABHBIM PACCTOSHHUIO 10 KOHTPOJIBLHOTO CTBOPA,

() — PacXOJ TEIIOCOACPIKALIEH BOIBI, M /C;

Cy — VAEBHASA TEMIIOEMKOCTh BOABI (C, = 4,187 x/[oic/ke - 2pald);,

P, — NJIOTHOCTH BOJIbI, KI/ M

£ — TENJIOBOM MOTOK OT MCIAPCHHS, KOHBCKIIUA U HU3JIYUCHUSA OIPECHACIIACTCS MO
bopmyite, Br/m™:

L= e (@M- 6’)‘* e (;S - fa) T R, (48)

2
rie o, — Kod(p(pUUUEHT TCII00TAAYM UcnapeHueM, Bt/(m” - 1a);

e,, — MAaKCUMAaJIbHAs YIIPYrOCTh BOASHBIX NAPOB NpHU TeMneparype s, (TadJIM4HOE
3HaQuUcHME), I1a;
e — a0COJIFOTHAs BJIAXKHOCTB BO31yXa, [1a;

y 2 0
o, - KOOOPUIUEHT TEMIOOTAaYM KOHBEKIMEH, BT/(M™ - "C);

{s — CpeaHss TeMIeparypa CBOOOAHOM MOBEPXHOCTH BOJHOIO OOBEKTA, MPH KO-
TOPOM OIPEACISIIOTCA €, U €, ’C:

f, —TeMmreparypa Bo3ayxa, C;

R — paayanyoHHas COCTABJIAIONIAS TEILUIOBOTO IMOTOKA, ONpeEaciisieMas 1m0 3aBUCH-
moctu (3.11) PJ1 153-34.2-21.144.

JIng onpeaeneHuss KOYP@PUIMEHTOB TEIJIOOTAAYA HCITAPEHUEM W KOHBEKIIUEH MO-
['YT ObITh UCIIOJIb30BAHbI 3ABUCUMOCTHU:

o, = 0,084 (1 + 0,135 W>), Bm/(m” - Ia) (49)
a. = 5,38 (1 + 0,135 W), Bm/(m° -°C) (50)

rae W, — CKOpOCTh BETpA HA BBICOTE 2 M HAJl BOAHOM MOBEPXHOCTHIO, M/C;
HMcrmonb3yeMbI€ B pacueTax 3HAUYECHUS CKOPOCTH BETPa HA BEICOTE 2 M HAJl BOIHOM
MOBEPXHOCTBIO MOT'YT OBITh OMIPEACIICHEI 10 (POpMYyIIE:
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2
lg—
z
W, =W, —". (ST)
lg—qb
z

0

rae W; - CKOpOCTh BETPa Ha BBICOTE (hIIrorepa, M/c;

hg4 - BBICOTA (DIrOTEPA HA METEOCTAHIIAHN, M,

Zp - IApPaMETP EPOXOBATOCTH, IIPUHUMACMBbIN JIJI1 BOJHOM MOBEPXHOCTH PABHbIM
0,003 M.

YT0oOBI TTOJIYYUTH SKCITOHECHIIHAIBHBIA WiIeH B popmyiie (45) B O€3pa3sMEPHOM BH-
1€, MIPUMEHICTCS MACIITaAOUPOBAHUE 110 TEMIIEPATYPE.

9.4  AJXropdTtMm pacdera npupocra TEMOECPATYPhl IIPU COPOCE TEMIOCOACPIKALLIUX
BOJI B BOJIOTOK

Kak npaBuiio, Ha 00BbEKTAX TEINIOOHEPIETUKHU COPOC OXJIAKIAIOIIMX BO B BOAHbBIN
O0BEKT MPOU3BOAUTCS OTKPBITBIM COPOCHBIM KAHAJIOM TpaneLueBUAHON (POpMBI. CKO-
POCTb UCTCUCHHUS CTOYHOM BOJBI ONPEACISACTCS MO BUIOU3MEHEHHOU (popmyiie (25).

/
v, =L, m/c (25
I
3
A€ ¢ — Pacxol] CTOYHBIX BOJ, M/C;

F— noiaap NoNepeyHoro CCYCHM KaHala B MECTE COMPSKEHUS BOJOBBIITY CKHO-
'O COOPY>KEHUS ¢ BOJHBIM OOBEKTOM, M’

[Ip1 HE3HAYUTEJIBHBIX CKOPOCTAX MCTCUCHUS OXJIKIANOIIMX BOJ (MEHEE 2 M/C) U

COOTHOIIICHUH TITYOHMHBI BOJOTOKA (/1) U TnyOHMHBI COPOCHOIO KaHajia (/1p) B MECTE CO-

H

OPsDKECHUSA BOAOBBIIYCKA ¢ BOAHBIM OOBEKTOM . 5 Ha4aJbHOE Pa30aBICHUE OTCVT-

CTBYET, 1,,—1 .

PacdeTr OCHOBHOroO pazdasijicHus poBOoaUTCs 110 (popmynam (35)-(37) u (40)-(43),
[IPUBECJICHHBIM B pasjieie 0.3.

KpoMe CHMKEHUS TEMIIEPATYPhI 34 CUET CMEIICHUS TEIJIOCOACPIKAIUX BOJ C BO-
N0M BOJOTOKA TeMIEpaTrypa BOJbI MOHMXKACTCS 3a CUYET TEIUIOOOMEHA ¢ OKPYIKAFOIIEH
CPEaOH.

Ha akBatopuu COpOCHOI0 KaHaja CHUXKCHUE TEMIIEPATYPhI 3 CUET TEILIOOOMEHA,
paccunTanHoe 1o dopmyse (47) mpy IWIOMAAN BOIHOTO 3epkana 25000 M° u HeOIaro-
NPUATHBIX METCOPOJIOTHUECCKUX YCJIOBUAX, PABHO 0,15°C. Temmeparypa cOpOCHOM BO-

bl HA BOJOBBIILYCKE (/.5):
tg = to + At — Aty (52)

rne ¢, — €CTECTBEHHAS TEMIEPATypa BOIbI B BOIOTOKE, "C;

At — TEMIIEpaTypHbII MPUPOCT Ha KOHAeHcaTope, "C;

A1 o — OXTTKICHAE BOJIBI HA AKBATOPUH COPOCHBIX KaHAIOB, "C.

HM3MeHeHrue TeMneparypbl BOAbLI 34 CUET TEIJIOOOMEHA MOCIE CMEIICHUS ¢ BOJOM
BOJOTOKA HE3HAYUTEIIbHO U HE YUUTHIBACTCH.

[Ipumep pacuera mpupocTa TEMIIEPATYPHI IMPH COPOCE TEIUIOCOACPKALLMX BOJ B
BOJOTOK mpuBeacH B | Ipunoxxenunn /.
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10 CoriacoBanue, yTBep:KJA€HHUE M KOHTPOJb COOJIIOACHUS
HOPMATHBOB JA0NYCTHMBbIX COpPOCOB BeleCTB U MHKPOOPraHU3MOB B
BOAHbIC 00bEKTHI H UX JIUMHTOB

10.1 HIC u muMutel cOpoca YTBEPKAAOTCA TEPPUTOPHAIIbHBIMUA OpraHamMu de-
NCPAJILHOIO ar€HTCTBA BOAHBIX PECYPCOB MO COINIACOBAHUIO:

— C TEPPUTOPHUAIBLHBIMUA OpraHamMu denepanbHON CIy>KObl MO THAPOMETEOPOIIO-
'MA U MOHUTOPUHTY OKPY>KaArOIIEN CPEIbI;

— C TEPPUTOPHATIBHBIMUA OpraHamMu OeacpanbHON CIIY>KObI 110 HAA30py B cdepe
3aLUTHI TIPAB IMOTPEOUTENICH U OJIaronoIy4ms YeJIOBEKA;

— C TEPPUTOPHAJILHBIMU OpraHamMu PocpbeiO0I0OBCTRA;

— C TEPPUTOPHAJILHBIMU OpraHamMu deacpanbHOM CAy>KObI MO DKOJIOTHUYECKOMY,
TEXHOJIOTHYECKOMY M aTOMHOMY HAn30py. /laHHBIM HAA30PHBIM OPraHOM BBIJIACTCS
Pa3pelicHue Ha cOPOC CTOUYHBIX BOJI.

10.2 3a codmrogeHueMm HIIC u nmumuTa cOpoca OCYIIECTBISECTCS MPOU3BOICTBECH-
HBIM ¥ TOCYIAPCTBEHHBIN KOHTPOJIb.

10.3 1Ipon3BOACTBEHHBIA KOHTPOJIb OCYIIECTBIISAECTCA 34 CUET BOIOIIOIB30BATE]IA.
[Topsaa0K MPOU3BOACTBEHHOIO KOHTPOJIA OIPEACHACTCS INIAHOM-TPA(QUKOM, COIJIAco-
BAHHBLIM C TCPPUTOPHAIBHBIMU OpraHamMu deaepaibHOr0 areHTCTBA BOJIHBIX PECYPCOB,
GenepanbHOM CIIy>KO0# 10 THAPOMETECOPOJIOTHH 1 MOHUTOPUHTY OKPYKAKOILIEH CPEIbI,
OenepanbHOi CIy>KO00M MO HAA30pPY B ChEpe 3alUTHI IPAB MOTPEOUTENEH U OJ1aromno-
nyuds 4dejoBeka, denepanbHou ciry:xk00ii PocpeiOonoBeTBa 1 deacpanbHOM CIIy:KO0M
10 SKOJIOTHYECKOMY, TEXHOJIOTHYECKOMY U AaTOMHOMY HAA30pYy.

10.4 Tlopsmok yuera o0ObeMa 3a00pa (U3bATHSI) BOAHBIX PECYPCOB, 00BEMA COPO-
Ca CTOYHBIX U (MJIH ) APECHAKHBIX BOJI, UX KA4eCTBA onpeacicH I IpukazoMm MUHOPUPOIE]

P® [5].

10.5 /s neneit mpor3BOJCTBEHHOIO aHAJIMTHYECKOrO KOHTPOJIA KAa4eCTBa MU CO-
CTaBa CTOYHBIX BOJ MOI'YT UCIIOJb30BATHCSA METOJIUKH BBINIOJHEHUS U3Mepenuii (MBH),
AHATU30B, TECTUPOBAHUS, pa3padOTAHHBIC I MPHPOJHBIX M OUYHIICHHBIX CTOYHBIX
BOJI, NPOILICAIINE METPOJIOTHUECKYIO ATTECTAAIO U DKCIEPTU3Y B YIOJHOMOYEHHBIX
[eHTpax PocrexperyanpoBaHus POCCUM U pa3pelICHHBIC K MPUMEHEHUIO IJIA OTHUX II€E-
nerd Munnpupoael Poccuun. [Ipu 3TOM HIDKHUKW TIPEAC Auana3soHa U3MEPEHUS HE MO-

>KeT ObITh Oosbie 0.5-TT/IK.

10.6 T'ocyaapCTBEHHBIM KOHTPOJb 3a coOmroacHueM HJ/IC B mopsaok €ro ocy-
MICCTBJICHUA PETJIAMCHTHPYETCA TEUCTBYIOIIAM 3aKOHOAATCIIECTBOM.
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Ipujoxenue A
(PEKOMEHIYEMOE )
Kiaccudukanus CTOYHBLIX BOJA TEIJIOBBLIX YJIEKTPOCTAHIIUN U
MEPONPUSTHSA 10 CHUKEHHUIO NOCTYIVICHUS 3arPSI3HEHHbBIX CTOUYHBIX BO/I
B IOBEPXHOCTHbIC BOJAHBbIC 00bEKThI

(OCHOBHBIE 3arPSI3BHUTEIIN 110 KaXK- MeponpusiTusi IO CHU-
3 | PaKTOPBIL, BJIUAIOLINAE
[loToku nomy notoky u ux [JIKx, Mr/am KEHUIO cOpoca U CTOKA
- - Ha YPOBEHbBb 3arpsi3He-
CTOYHBIX BOJI y 3arpsI3HSIOLINX BE-
Jliist PO Jlist ctpan EC HUU
IIIECTB
3aMKHYTbIU KOHTYP
MacCJIOOXJIAIUTEJIEN,
HernnoTHOCTHU MacCio-
b MOBBILICHHUE KAUYECTBA
CTOYHBIE BO- OXJIAAUTENEU, TPO-
OTCyTCTBHE M3TOTOBJICHUS U PE-
IbI, COAEP- TE€UKH MACJIOCUCTEM.
MJIEHKU MOHTA TEMJIOOOMEHHBIX
KAIHUE Hedrenp — 0,05 HennoTHOCTH cucTe-
HedTenp., OT- arnapaToB, HepTes0-
HedTenpo- Mbl XPaHEHHUS U Pa30-
CYTCTBHUE 3aIraxa BYIIKH, JIOKAJIbHbIE
NYKTHI rpeBa JKUIKOrO TOII-
THEA OUYUCTHBIE COOPYKEHUS
0 OYUCTKE HedpTeco-
NIEpKAIUX CTOKOB
[ Ipupoano-
KJIUMAaTUYECKHUE YCIIO-
BUsl. OCHOBHBIE MTPHU-
MeCH — rpy0oauc-
Hedrtenp. 0,05; MepCHbIC BELIECTBA, JIokaJIbHbIE OUUCTHBIE
IToBepxHoCT- | B3BeELIEHHBIE He(Te-TIPOAYKTHI, COOPY>KEHHMSI O OUUCT-
HbIA CTOK C BEIIECTBA - + COpOMPOBAHHBIEC K€ MOBEPXHOCTHOI'O
TEPPUTOPUH 0,25+0,75 k ”s rJIaBHBIM OOpPa3oM Ha CTOKa C TEPPUTOPUH
pony B3BCLLICHHBIX BEIIIE- NPEANPUSATHS
CTBAX, MUHEPAJIbHBIC
COJIM U OPTraHUYECKHE
PUMECH €CTECTBEH-
HOT'O MPOUCX OJKICHUS
IIponyBOU- Menb — 0.001; KauecTBO UCXOMHOU
POAY "" ’ Menp -0,005- CHU>KEHHE MTPOLIECCOB
HbIC BOJbI BOJbI, BUJ KOPPEKLIH-
0,112 y KOPPO3UU 000PYI0Ba-
000pOTHBIX | xJopuabl — 300; OHHOM 00pabOTKM JJIs
XJ0opuab1-250 Hus. Micnons3oBanue
CUCTEM Cyab(aThl — NpeaOTBPALLCHUS
Cynbdatbi-250 KOMILJICKCOHOB,
OXJIAKIICHUS 100 HAKUI1€OOpa30BaHHUs
MonaepHu3anust CUCTEM
Munepanu- b
. | XHMHYECKOro o0ecco-
30BAHHbIC XJIOPHUABI — KauecTBO HCXOMHOU
| XJIOPpUABI-250 JIUBAHUS, TIPUMEHEHUE
CTOYHBIE BO- 300:; BOJbI, TEXHOJOIHYe-
| Cynbpatbi-250 MaJIOCTOUYHBIX TEXHO-
nel yctano- | Cynbsdarsr-100; CKasi cxema 00padoT- y
BOK BOZOIIPH H-6,5+8.,5 PH -0,58, KU BOJbI JIOTHH.
P P T Hcriosib30BaHuE KOM-
TOTOBJICHUS
[JIEKCOHOB
DTop — npu-
b= IP OOOpOTHBIE CUCTEMbI
poct 0,05, HO
CTOYHBIE BO- e Buie 075 Cyxoe 30J10y1a- TUAPO30JIOY AAJICHUS
bl CUCTEM MbI]_HbHKj JeHue, yTuiau- | MuHepanbHbd COCTaB | Cyxoe 30JI0yAaJICHUE —
TUIPO30JI0- 0 05 3a1Msi 30J10111J1a- TBEPAOrO TOMJIMBA NPU YCIOBUM YTUIN3A-~
yOAJICHUA 7 KOBBIX OTXOIOB LHUHU 30JIOUIJIAKOBBIX
B3BeLICHHBIE
OTXO/IOB
BEIIIECTBA —
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(OCHOBHBIE 3arPsiI3HUTEHN MO KaXK-

DaKTOPBI, BIUSIKOIIUE

MeponpusaTus 1o CHU-

3
IloToku oMy noToky U ux 1K, Mr/am YKEHHIO cOpoca M CTOKa
~ONY y px, Y7 Ha YPOBEHb 3arpsi3He- P
CTOYHBIX BOJI y 3arpsA3HSIIOLINX BE-
Jliss PO Jlist crpan EC HUU
[I[ECTB
PUPOCT
0,25+0.,73,
pH -6,5+8,5
B3BenieHHbIE 235
BEILIECTBA — y
IPUPOCT KauecTBO UCXOMHOU
IIpoayBoOu- BOIbI, IPUMEHSIEMBbIE
HI;IG zO,Z[bI 0,25+0.75, earejHTI;I B YTuauzauus mjiaMo-
. | XKeneszo—-0,1; H/H P TP BBIX BOJI.
OCBETIMTENEH |\ . BAPUTEJIbHOU OUUCTKH
BO/J1bl
0,04 H/H s
pH -6,5+8.5 pH -6,5+8,5
IIpoekTsl 1o u3BnCUE-
OOMBIBOYHbBIE HUKO 3arPSI3HSIOLIUX
BOJIbI PEr€HE- Bananuii BEILIECTB U IIOBTOPHO-
PaTHUBHBIX 0001 MuHepanbHbIM COCTAB MY UCIIOJIb30BAHUIO
BO3YXOIIO- HI/IKebe jO 01 JKUIKOI'O TOITJIUBA OUUILEHHBIX CTOUYHBIX
norpeBa- ’ BOJ.
TEJICU COpoc B BOAHBbIE 00b-
€KThI 3alpereH
COpoc nocie HeuTpa-
JIU3alLAU U OTCTOS B
CUCTEMY THAPO30JI0-
yIAJEHUS I YIOJIb-
HbIX TOC,
B HE(PUIIbTPYEMBIC
Ctounble BO- | XKenezo— 0,1, P Py
HAKOIIUTEJU Ha Ia30-
bl XUMHYEC- Mens — 0,001,
[IpuMeHsieMBIE pea- Ma3yTHbIX TOC, npu-
CRUX TTPOMBE L HApasuH - reHThI MEHEHHE TapOBOJIO
BOK 000pya0- 0,00025 O OﬂHle( ang
BAHUS pH -6,5+8,5 P , 11ap
XUMHUYECKHX TEXHOJIO-
MU OYHUCTOK 000PYI0-
BaHUsI, KOHCEPBALUS
000py10OBaHUS
COpoc B BOAHBbIE 00Db-
€KThI 3anpenieH
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Ipusio:xkenue b
(CrIpaBOYHOC)
IlpumMep pacdyera KpaTHOCTH pa30aBJIeHUS NPH BbINMYCKE CTOYHBIX BO/I
B BOAOTOK

HcXOaHBIE MOJTOKEHUS U TAHHBIC.

— BBIIyCK CTOYHBIX BOJ OCYLIECTBIISIETCA B HE3APETYJIUPOBAHHYIO PEKY C PaACXO-
nom 0.4 m/c

— MuUHHUMAaJIBHBIN CPEAHEMECAYHBIN PacXo (pacueTHhIi) roga 95% odecnedcH-
HOCTH — 120 M/C:

— CpeaHsis CKOPOCTh PEKHM MPU pacueTHOM pacxojae — 0,35 M/c;

— CpenHss riryOuHa peKu — 3 M;

— Kos(ppuuueHnt uzsunucrtoctd ¢ = 1,1.

Pacuer o01iero pa30oasjicHUs CTOYHBIX BOJ ¢ PEYHOM BOJAOM C YUYETOM HAYaJIbHOTO

pa36aBJ'IeHI/I}I IPOU3BOIUTCH B CJIYHAC, CCJIIM UMCCTC BO3MOKHOCTL CO34dTh BBIIIYCK C

OTHOCHUTEJILHO OOJIBIION CKOPOCTHK) MCTCUCHHUS M PEKa UMMEET JOCTATOUYHYIO TIIYOUHY:

H
OTHOIIIEHUuEe — >).

do
OnpeacauM JHAMETP BBIIIYCKHOIO OTBEPCTHS, IMPHUHHUMAS CKOPOCTb HCTCUCHUS
CTOYHBIX BOJ 5 M/C.
4q 4.0.4
dO — —
\ oV, N, \314-5

~ 0,32m (IIPUHAMAEM IO COPTAMEHTY TPYO d, =350mm )

HaxonuM (pakTUUYECKYH0 CKOPOCTB:
0.4-4
y, =L =222 _417m/c
o, 3,14-035

Haxoaum COOTHOIIEHHE CKOPOCTEN PEYHOI0O MOTOKA U CTOYHBIX BOJI:
m = 0,35/4,17 = 0,086

v V40,15
OnpeaersieM napamerp —>—1= -2 1
Vp VP
' 4015
? - ; 2 1 =(0,35+0,15)/0,35 — 1 = 0,43

[To nomorpamme (Pucynok 6.1) onpenensem d = 35
OmnpenensieM d =d,-d =0,35-35=1225>H
Haxoaum monpaBOYHbIA KO3(PPUUMEHT 10 HOMoOrpamme (PUCyHOK 6.2) paBHBIH

0.4.
PacyeT KpaTHOCTH HAYAJIbHOTO pa30aBICHU IPOBOAUTCA 110 (popMyie (9)
( [ | 035" )
0,248 (035 0,35
n, = ———__35° 7| 481 4;17/ "= 1.0,4 ~ 4,0 pasa
{039 \\4,}17/ 35 4,17
417
\ y
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[TepexoauM K pacueTy KpaTHOCTH OCHOBHOI'O pa30aBJICHUS.
Onpenensem kod(ppuuuent Ile3un no popmyne (16)

C =R"/n,

PaccuuTeiBacM napameTp y.

Y = 2,54/0,05 0,13 -0,754/3 - (4/0,05 - 0,1) =0,2678

Torpa koxddunuent Ille3un OyaeT paBeH:
C=3""°"%/0,05 = 26,85

PaccunteiBacTCs KO3Y(PpPuUuuueHT TypOyaeHTHON qudPy3um no popmyilie (15):

9.81-0.35-3.0
D=2 22000 —(),.0077.
37-0.05-26.85

U KO3(PPUIUEHT a, YUUTHIBAIOIINNA THAPABIMUCCKUAE YCIOBUSA B PEKE MIPH BBIMYCKE
B CTPEKEHb PEKH, O dopmyiie (13):
0,0077

o =11-15; — 0.44
0.4

[IpuHAUMAEM pacCTOSTHUE OT MECTA BBINYCKA A0 pacyeTHOro creopa L. = 500 M (s
BOJ0OEMA PHIOOX03iCTBEHHOIO HA3HAYCHMS ).

Pacxoa B CTBOPE HAYAJIbHOTO pa30aBICHUS:

g, =n, -q=4-04=16m/c

OnpenenseMm KoO3YPPUIUEHT cMeeHUs no popmylie (28)
~ 1-exp(-0,44 x3/500)
7T 120

11 T exp(—0,44 x 3/500)

~ 03

KparHOCTh OCHOBHOI'O pa30aBJICHUS HAUAEM IO Gopmyrie (22)
- 0,3(120-1,6+0,4)+ 1,6

1,6

2

n, — 233

[TonHoe pa3zdaBneHue n = 23,3 x 4 ~ 93 - KpaTHOE
JI71s1 CpaBHEHUS MPOBEAECM pacyeT 0€3 yueTa HAYaJIbHOrO pa30aBIcHUs. 3HAYCHU S
D=0,0077n a= 0,44 He U3BMEHAOTC, a KOOP(PULUEHT CMEILICHUS COCTABUT:
B B 3
1 12eoxp( 0,44 x 3/500) © 0.096

11 exp(—0.44 x /500
04 o( )

?/:

B 3TOM CJIy4a€ KPaTHOCTh Pa30aBJICHUS:
©0,096-120+0,4
0,4

7 ~ 30 pas3

Takum 00pa3oM, CO3JaHUE YCJIIOBUM Il HAQYAJILHOIO Pa30aBJICHUS ITO3BOJISET
YBEJIMYUTH KPATHOCTH O01IETO pazdaBiicHUs 00Jice YEM B TPH pasa.
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llpujio:xkenue B
(CrIpaBOYHOC)
IIpuMep pacueTra HOPMATHBOB JONYCTHMBIX COPOCOB BeIIECTB H
MHKPOOPIraHU3MOB MPH BbINMYCKE CTOYHBIX BO/I B BOJ0E€M

B.1. BbIyCK OBITOBBIX CTOYHBIX BOJ IIOCJIE OYMCTKH OCYILICCTBISCTCS B BEPX-
HIOK MEJIKOBOJHYIO TPETh Bogoema. I iyouHa 30HbI cmenieHus 0,45 M (MeHee 10 M, uto
NOIyCTUMO i1 Metoga M.A. Pyddens). PaccTossHuE OT BBITYCKA O KOHTPOJBHOIO
ctBopa 300 M, uto He OobLIe YCTAHOBJICHHBIX 500 M. CKOPOCTh YCTOMUYMBOIO BETpa V
= 1,3 m/c. Pacxoa ctouHbiX Bog = 5.4 M°/Y. Kareropus BogoeMa — II pbrIiOOX03siii-
CTBCHHAA.

[ MAPOXUMHUYECKUE TAHHBIC PEKHU, BIIAJAOIIECH B BOJOEM ((POH), U KAYECTBO CTOU-
3
HBIX BOJ, (I/M°).

y Knacc onac-
Ilokasarenu CBOMCTBA BOJ T DoH CTOYHBIE BOJBI TTJIK

OOmue TpedoBaHUs

B3BellleHHbIE BEIeCTBA 29 935
bIIK moH. 3
Cyx0OH OCTaTOK 1000
T OKCUKOJIOTHYECKHUM MPU3HAK BPEIHOCTHU
6. [Kenesoobmee (Feoo.) | 4 | 15 | 175 | 01

CaHUTAPHO-TOKCUKOJIOTUYECKHUM IPU3HAK BPEOHOCTHU

Kanbuuii (Ca) 45 28 560.0 180
Xsopuzp (Cl) 45 11,4 1980 300

PrIOOXO39CTBEHHBIN [IOKA3aTEb

10.  |[HedrenponykTsi | o002 | 021 | 005

PacdeT KpaTHOCTH pa30aBICHHUs CTOYHBIX BOJ B BOJOEME IIPOU3BOJIUTCS IO METO-
ny M.A. Pyddens, Tak kKak B BOA0OEME NPeodIaAal0T YCTOHYMBBIE BETPOBBIC TCUCHUS.
KpaTtHOCT, MOJMHOTrO pa3z0daBjCHUS CTOYHBIX BOJ PACCUUTHIBACTCS IO PE3yJabTaTraM
HAYaJIbHOTO Pa30aBICHUS, IPOUCXOISIIIECTO HEIMMOCPEACTBEHHO Y BBIIIYCKA, 1 OCHOBHOIO,
KOTOPOE MPOAOJDKACTCS MO MEPE VIAICHHUA OT MECTA BBIITYCKA.

PacdeT KpaTHOCTH HAYAJIbHOTO pa30aBICHU NPOU3BOIUTCS MO hopmyiie (31):

q+0,00215-VH

Ny =———————————
g+0,000215-VH,

~_ 0,0015+0,00215-13- (0,45)°  0,0021
0,0015+0,000215-1,3-(0,45)° 0,0016

= 1,33
KpaTHOCTB OCHOBHOTO pa30aBJICHUs BEIYUCIISETCS IO (hopmyIe (23):
n, = ] +— Oj412 _ Z(0,627+0,0002L_)

7 L
e Ax | [, - pacCTOSIHHE OT BBIITYCKA 0 KOHTPOJBLHOIO CTBOPA, M,

28



Ax=6,53-H" =6,53-(0,45)""" =2,57

po b 500 =116,7
Ax 257

n, =1+0,412-116,7\627+0:0021167) _ 1 105

KpatHocTh 0011ero pasdasneuus n = n, - np =1,33 - 10,1 =134

B.2. OnpeneneHne KOHUEHTPALUA, JONYCTUMBIX K cOpocy — Cyyje

OO01mwme TpeOOBaHMUS

1. B3BelmeHHBIC BEIIECCTBRA.
(DOoHOBAsA KOHIICHTPALIUA

Cy=29,2 Mr/z[M3;

KOHIIEHTpalusa CTOKOB

Cer=46.6 MF/I[M3;

[TAK=Cy+0,75= 29,95 MT/JIM.
Crnc=29,2+13,4-0,75=39,25 MF/I[MB.

2. BIIKy

DoHOBAas KOHIICHTPALIUA

Cy=0,23 MT/JIM;

C..=6.77 Mr/am’:

[TIK=3 mr/am’.

[ToBeiieHHOE 3HaUeHUE BIIK 00ycCiIoBICHO IPUPOAHBIMU mporeccaMu. [1o3Tomy,

nmoka He  ycraHoBieHol  peruoHaipHble  [IJIK,  mpuammaem  Cppe=Cy=
6,23 Mr/mm.

3. CyxoM 0CTaToK

DoHOBasA KOHIICHTPALIH S

Cy=200 MF/I[M3;

Ce= 10 000 Mr/am”

Cuye = 200 + 13,4 (1000 — 200) = 10 920 mr/am’
CEI[C — CCT = 10 000 MF/I[M3

| pyvrmna BEIMIECTB ¢ TOKCUKOJIOTHUYeCKUM JII 1B —
B BOJic BOJOEMA 110 JAHHBIM POoCruapoMera mpuCyTCTBYIOT 2 BEIECTBA, OTHOCS-

muecs K 1 U 2 Kj1accy OmMacHOCTH MO TOKCuKoJiornueckomy JIIIB (3enek-cynep — rep-
ontmn ¢ T1JIK=0,001 mr/am’ u Kanran — ¢yarumun ¢ [TJIK= 0,0006 mr/am). Bomo-
10JIL30BATEIEM COpachiBacTCa 1 OJHO BEINECTBO 2 KjIaccCa OMACHOCTU ¢ TOKCHKOJIOIH-
yeckum JITIB (BIIK-101-¢gaokynsHT).

Cleayer paccuyurarb KOHICHTPALMK) 3TOM IMPUMECH C YYETOM pPA30aBJICHUS U
CpaBHUTH BENUYMHY 2(C,/I1/IK) ¢ 1omyCcTUMOM.

4. BIIK-101

KOHIICHTpalusa B BOAE BOAOEMA
Ci = Cer/n=0,001/13.4 = 0.00007 Mr/am’
OtHoureHue koHeHTpauuu BIIK-101 B Boae Bogoema k 111K
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Cp/IIIK = 0,00007/0,0001 = 0,700

J11s1 repOuumMaa 3€JI€K-Cymep

Cp/ITIK = 0,0005/0,001 = 0,500

Jlna pyarunuaa Kanrax

Cp/IIIK = 0,0002/0,0006 = 0,333

2(Cp/11JIK) = 0,700+0,500+0,333 = 1,533>1

CrenoBareibHO, HEOOXOIMMO YMEHBUIATL HOPMATUB A0NYCTUMOTO coOpoca Ciyc
no (guokyaaary BIIK-101 takuM o0pa3om, 4ToObl CyMMa OTHOIICHUM (POHOBBIX KOH-
nenTpanuii K [IJAK #e npesbimana 1. (2(Cy/I1IJIK)) = 1.

[TockoJibKY repOuuma 3enek-cynep u pyarunua Kanrtan He cOpachIBarOTCsL BOIO-
[0JIb30BATEIEM, HEOOX0AMMO M3MEHUTH COOTHOMEHUE Cp/I1JIK mo duokyisiaTy BIIK-
101. IlpepenbHOE 3HAYEHUE OYAET PABHO:

Cp/IIIK = 1-0,333 — 0,500 = 0,167

Torma Cg = 0,00002 MI/aM’, ¥ , COOTBETCTBEHHO, Cre =0,0002 M/ M

5. Cynbarsl

Crie = 30 + 13,4 (100 — 30) = 968 Mr/am’
Cer = 800 Mr/om’

CEI[C — CCT = 800 Ml“/I[M3

6.7. XKeie3o u Mmeap
T.x. poHOBOE comepKaHUE KEne3a U Mead B BoAE BoaoeMa mnpeBbimaroT 111K, To
st pacuera HJ1C nmpuanMactcs
IS JKEJIE3a
CEI[CZC@:LS M/ ,I[M3
JIA MEJIA
CEI[CZ CCT: 0504 MI/ I[M3

| pynnoa BemecTs ¢ J1 1B — caHUTapHO-TOKCHKOJIOTHUYECCKHH.

8. Kanpnuii

Cre= 28+13,4 (180 —28) = 2065 MT/ M
Cor= 560 mMr/am’

CEI[C — CCT = 560 Ml“/I[M3

9. XJIOpHIbI

Cunc= 11,4+13,4 (300-11,4) = 3878,64 mr/am’
Cer=1980 Mr/am3;

[IpuauMaeM Cie=Ccer=1980 Mri/ am3.

[ pynna BewecTB ¢ JIIIB - pelOX03sACTBECHHBIM.
12. HedrenpoayKThl

Crne=0,02+13,4-(0,05 - 0,02)= 0,416 MI/TIM .
Cer =021 M/ M
CE;);[CZCCTZO,21 MT/ I[M3.

B.3. Pacuer H/C
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PacueTHBIi Pacxo/1 CTOUHBIX BOA q=5.4 M° /uac, HJIC= Cre g

PesyasTaT pacuera CBeJcH B TAOJIUILY:

Noe i/m1 IIokazarenu CBONMCTBA BOJI Ccr, MI/am Crre, MI/aMm HJC, r/4g
1. B3BeleHHbIe BeleCTBA 46.6 39.25 212.0
2. BIIK moiH. 6,77 6,23 33.6
3. Cyxo0il OCTaTOK 10 000 10 000 540000.0
4 BIIK-101 (¢pyiokyJsaHT) 0,001 0,0002 0.001
5. Cynb(paTtbl 800 800 4320.0
6 Keneso 1,75 1,5 3,1
7 Menb 0.04 0.04 0,2
8 Kanpnumn 560 560 3024.0
9. Xnopuael (Cl) 1980 1980 106920
11. HedrenpoaykThl 0,21 0,21 1,1

B CTOYHBIX BOJAX OTHOCHUTEIBHO MPUHATHIX JTONYCTHUMBIX KOHLICHTPALUN ITPEBHI-

HICHO COACPKAHHUC B3BCILICHHBIX BCIICCTB, KCJIC3d W HUCIIOJIB3YCMOI'O B TCXHOJIOTMYC-

CKOM TIporecce (PIoKyJIsTHTA.

B0 10n0JIb30BaTEI0 MOXKET ObITh peKOMEH0BaHa 3aMeHa BITK-101 Ha (JoKyJIsSHT
HAa OCHOBE mojrakpuiaamuga. CIEKTP JAHHBIX PEAreHTOB JOCTATOYHO IHPOK, NPAKTHU-
YECKH BCEC OHHU OTHOCATCA K 3 WiaH 4 Kjaccy onacHOCTH U uMeroT 111K ot 0,01 mo 0,8

ML/ M.
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Hpuiaoxkenue I

(CrIpaBOYHOE)

IlpuMep pacueTa HOPMATHBOB JONYCTHMBIX COPOCOB BELIECTB U
MHKPOOPIraHU3MOB B BOAHbI¢ 00BEKThI OT OTAC/ILHOI0 BbINMYCKA
CTOYHBIX BOJ B IPHOPEKHYIO 30HY MOPH

[.1. HcxomHble maHHBIE
Pacxon CTOUHBIX BOJI q 1 M/
JIMaMeTp BbIMYCKHOI'O OTBEPCTHUS dy 0,7 M
Yucso BbIMYCKHBIX OTBEPCTUH No 1 T,
YT0JI UCTE€UEHUSA CTPYH P 25°
PaccTosiHue BbIITyCKa OT Oepera lo 40 m
PaccTostHue 110 BEPTHUKAJIN H, S™m
[ [JTIOTHOCTE CTOUHOM BOIKI 0. 1 /M
[1710THOCTL MOPCKOMH BOABI 0. 1,014 /v’
Cpennsisg rnyOrHa MOpPst B MECTE BBINTYCKA H 5™
MuHUMaIbHasA CKOPOCTh TEUEHHUS U, 0,05 m/c

[.2. ConepxaHue HOPMUPYEMBIX BEILECTB B CTOYHOM U MOPCKOM BOJIC.

JITIB KoHLIeHTpaLUs. MI/AM
BemecTso [TIK, mr/am’ DL MPA
KJ1acC crouHas Bojga, Cer | Mopckast Boaa, Ceon
A30T aMMOHMHHBIN TOKC. 4 2.25 7.5 0,33
A30T HUTPUTHbBIN TOKC.3 0,02 0.8 0,005
Menb TOKC.3 0,005 0.05 0.004
PacuyeTHBINA Cjly4yau. MIOTHOCTE CTOYHBIX BOJI MEHBIIIEC IJIOTHOCTH MOPCKOM BOJBI
(/Ocm < /OM )
[.3. OnpeaencHue Ha4YaabHOIO pa30aBICHUS 71y,

[lopsaok pacueTa pasOaBJICHUS 1y

Beanuuna

1. CkopoCcTh
UCTEUECHUS
CTOYHOU BOIObI
M3 BBIIYCKHOI'O
OTBEPCTUSI

-

= 25
=y (25)

PacuetHas gpopmya

Pacuer

4.1
ch — 2
1-3.14-0.7

~ 26

2. Hucno ®dpyna V

br = =

(26)

d
%9 (o, = o)
\ o,

2.6

Fr =

— 8.44

0.81-0.7 (
\ 1,014

1,014 —1,0)

3. Onpenene-
HUE KPUTEPUSI
IJIs1 OLICHKH

qucyia Ppyna

Hﬂ

J (27)

K, =112

5
K =112—=238
7 0.7

4. Bei0op ¢op-
MYJIbI JJIsI
omnpeaeaeHUs
Ha4YaJIbHOTO

' pasbaBneHuUs

F;”>-Kp1

8 44> 8
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BenndnHa PacuerHas ¢popmya Pacuer

5. Onpenene- / \ / \
HHUE UaMEeTPa 38.,6| 1 U 38,6| 1 292(5)
CTPYH B KOHIEC d=V d \. ch Y, (32) d = 2,,60 : 037\ \ OV
30HBI HAYaJIb- o 0\ 0,051+ U, 0,051+0,05
HOTrO pa3daBJie-
HUSI

— 3524

6. CpaBHenue d | d d d 35,24
o H —>1 WIIN —< 1 — = > ]

54 H H S

7. Onpenere- ; H (Y 5 (5 Y
_ _ =1,825 0,781 — | —0,0038 = 1825 0,781 —0,0038 =
HUC f - rapa d d / 35,24 \ 39,24

METPAa, YUNUTHI- (31) 0936
BAKOIIETO YCJIO- =Y,
BUS CMEIICHUSA
CTOYHOU CTPYH
C MOPCKOH BO-
o0

8. Onpenene- 0,425-V - 0,425-2,60-0,239
Hp ,H J1 HH — y CHi f (30) 71 — y y y

HUEC 03051_|_UM " 0,0514+0,05

~261

[4. OnpeaencHue KpaTHOCTA OCHOBHOIO pa30aBJICHUS HA YYACTKE OT MECTA BbI-
NyCKa CTOYHBIX BOJ IO KOHTPOJILHOTO CTBOpA.

[ IpOTSHKEHHOCTH ydacTKa /=250 m.

[ lapameTr PacueTHas hopmviia Pacuer

1. KoadpuumeHTts! Typ-
OyneHTHOU U Py3uu:

- TOPU3OHTAJIbHBIH D. =0,032+218U> (35) D. =0,032+21,8-0,05" =0,0865
- BepTI/IKaHbeH/I DS _ 3. 10—4 (3 6) DH _ OjOOOS
2. llapametp Z; 4 A | D_ 1-2.61 [0.0005
7, | Ln © (37) | Z,=—22 =2 20,158
H JUH\D, 0,05-5%\ 0,0865

3. Beibop pacueTHOM
dopMyIIBI 115 onpee-
JIEHUsI JJTMHBI HAYaJTh-
HOroO pa30aBJICHUS.

(CpaBHEHHE yHCaA Fr>K 8,44 > 8
pl

Dpyna u kpurepust Ky )
4. Pacuer BeJIMUMHBI Ly d—d 35,215-0,7

L, = % ° —_— (38) | L, = > YO 76,50

048 1-312—* 0,48/ 1—-3,12—
\ Vom ) \ 2,60,
5. Be10op pacueTHOU Z, <1 0,158 <1
dbopMyJIbI 17151 Xo U pac- Can \2 | (1.2.61Y |
YeT rnapamerpa COmpsi- X, = £l L, X, = : 1.314.0 08650 0005
KEHUST HA4aJIbHOT'O 1 ) 4r-DU, \ S TR, o
y4acTKa Xg (39) — 76,50 =-T71,45
6. Pacuer mapamerpa HU 5%.0,05
— Xh =T ox, (40) YR (~71,45)=1270,40
7. Pacuer nmokasare [ + 250+ (=71,45
! qeT MOKa3aTeIs 7 X, 7 - ( j ) 0897
1 x ¥ 4x, 270,40 + (— 71,45)
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[lapameTp PacuerHas gopmyiia

Pacuer

4 2 )
3.Pacuer mapamerpa 7o U, -
, VUUTBIBAKOLIIETO BJIUS- D, (2’0 + X, ) )
HUe Oepera Ha KparT- (42)
HOCTb OCHOBHOI'O Pa3-
OaBJICHUSI

Y, =1+ exp

v, = 1+exp

~ 1,006

( 0,05-40° )

_ 0,0865-[250+(~71,45)],

9. Onpenenenue kpar- | 7 <1

HOCTHU OCHOBHOTI'O pa3- 7
OaBJICHUS n, = (43)

0,897 <1

0.897

Hy

1.006-0.158

~ 5.64

[.5. OnpenencHue KpaTHOCTH pa30aBJICHUS
n=n, -n,=2061-564=14,72

[.6. Omnpenenenue koHUeHTpauuu g pacuera HC — Cyye

HopMmupyeMbI€ BEILIECTBA BXOAAT B OJHY rpynmny mo JIIIB — TOKCHKOJIOrH4eCKui,
HO OTHOCATCA K 3-4 KJI1acCy OMNAaCHOCTH.
CpaBHuBaeM [1JIK ¢ (pOHOBBIMM MOKA3aTEISIMA KAa4€CTBA BOIbI

A30T aMMOHUWHBIN
¢ = Cytn (ITJIK-Cy) = 0,33+14,72 (2,25-0,33)=28,58 mr/am’

Cr

Cr

e > Cer, ipuHAMaEM Cryie=Cer=7,5 MT/ M

A30T HATPUTHEIM

Ciyec = Cytn (ITIK-Cy) = 0,005+14,72(0,02-0,005)=0,2258 mr/am’
CEI[C < CCT; IIPUHUMACM CEI[CZO,}225 8 Mr/ I[MB.

Menp

Crye = Cytn (ITJAK-Cy) = 0,004+14,72(0,005-0,004) = 0,019 mr/am’

[ Ipuaumaem Cyyc=0,019 MT/IIM” .
['."7. Pacuer HC

HJ1C paccunThIBACTCS Il pacx0oaa CTOUYHBIX BO/I
q=1m"/c = 3600 m>/4ac.
HI[C — q'CEI[Cp r/4ac

A30T aMMOHUMHBIN
HJ1C = 3600-7,5=27 000 r/4ac.

A30T HATPUTHEIM
H/1C=3600-0,2258=812.88 r/4ac.

Menp
H/1C=3600-0,019=68_4 r/4gac.
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Hpuioxenue /1
(CrIpaBOYHOC)
IlpuMep pacuera remnepaTypbl Ipu cOpoce TeN10CoAepPKaluX BO/A B
BOAOTOK

J1.1. HcxoaHble JaHHBIC

MeTEOoPOIOrHUECKUE XapaKTECPUCTHKHA

t,=17,2°C; e = 1430 Ia; W,=2,9 m/c; t=21,5"C

Pacxo OXIaKIAromIeH BOabl — 32,4 M°/C; IPUPOCT TeMIEepaTypbl Ha KOHACHCATOPE
— mroc 8,5°C

COpOoC mOJOrpeTOM BOIbI NPOU3BOAUTCA OTKPBHITHIM COPOCHBIM KaHAJIOM TPAICIH-
€BUHOI0 CEUCHHUS . BbICOTA CTOJIOA BOJIbI HA BOJOBLINYCKE — 3 M, IIIMPUHA 3¢pKajia — 25
M, VKJIOH OOKOBBIX CTCHOK — 1:2.5, miomane NonepeyHoro CEYEHuUs, 3ausaras BOaou, 60
M°. JITMHa OTKPBITOTO KaHaa 10 Mecta copoca — 3000 M.

[Ipn pacuere Temneparypel, MOCTYNALICH B BOJOTOK, VUATHIBACTCS TEMIIEPATYP-
HBII TIPUPOCT HA KOHJACHCATOPAX U CHUXKCHUE TEMIIEPATYPhl HA aKBATOPUU COPOCHBIX
KaHaJIOB.

[Tnomaas BOAHOTO 3epKaia cOpocHOro kanama 75000 m”. CHIDKEHHE TeMIIepaTy Pl
Ha aKBATOPUH cOPOCHOTO Kanana At,=0,15 -75000/25 000=0.45 "C, reMneparypa BOIbI
PU TTOCTYIIJICHUU B BOAHBINA O0BEKT (32):

ts =215+85-045=296"C

COpoc ocymecTBISETCS OEPETOBBIM BBIITYCKOM.

Pacxox CTOUYHBIX BOS, Mo/C q 32.4
[ myOnHa cOpOCHOrO KaHajla B MECTE COMPSIKEHUS BOJOBBIITYCKA C BO/I- B 3.0
HbIM OOBEKTOM, M

[Inomans ceueHust COPOCHOIO KaHaJla B MECTE BOJIOBBINYCKa, M F 60
PaccTosiHHe BbITyCKa OT Oepera, M lo 0O M
Temmepatypa cOpocHOii BObL, C t 28,3
Pacxon BOObI B BOHOUCTOYHHUKE, Mo/C 9, 6788
CKOpOCTb T€UEHUSI PEUHOU BOJBL, M/C Us 0,282
[I10THOCTH CTOYHOM BOJIBI, KD/M Ocm 996,18
TemmepaTypa BOIbI BOJHOTO 00beKTa, C C 21,5
[ImOoTHOCTH BOABI BOOHOTO OOBEKTA., KI/CM Os 997.91
[ 1yOuHa peKku B MECTE BBITYyCKa, M H 4.0
PaccTosiHue 710 KOHTPOJBbHOIO CTBOPA, M [ 500
[IIvupuHa pexu B MECTE BOAOBBIITYCKA, M b 200

CKOPOCTh UCTCUYCHUSA COPOCHBIX BOI — V., =32,4/60 = 0,54 m/cC.
HauansHoe pa3daBiecHUE OTCYTCTBYET, ny—1

J1.2. OnpeneneHue KpaTHOCTH OCHOBHOTIO pa30aBJICHUS HA YUYACTKE OT MECTA BhI-
yCKa CTOYHBIX BOJ IO KOHTPOJIBbHOIO CTBOPA.
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[ lapameTp

1. KoapuimeHTsI
TYpOYyJIEHTHOM Au-
by3uu: - TO-
PU3OHTAJBHBIN -
BEPTUKAJIbHBIN

PacueTHast popMmya

D. =0,032+21,8U° (35)
D =510  (36)

Pacuet

D, =0,032+218-0,282% =1,76
D. =0,0005

2. Iapamerp Z; (gn,\ 1 |D, 32,4-1 [0,0005
/L, = (37) L, = . = 0,121
H JUH\D, 0,282-4°\ 1,76
3 Pacuer /<1
rmapamMmeTrpa COrnpsi- Hl 4° .0 282
X x* = : 40 x* = : =718.5
KEHUS, X 4D, (40) 4-3.14-0,0005
4 P
M aACUET MoKa3aress 7 = | @41y | z = 500 0.7
1 X * 718,5
> Pacuer nmapamerpa C Ug- 12 Y, =1+ exp(— O) = 2,0
y v, =1+exp > (42)
0 YUUTBIBAIOLIETO . D.,
BJIMsIHHE Oepera Ha
KPAaTHOCTb OCHOBHO-
ro pa3sOaBJICHUS
6 OnpeneneHue Z <1 0,7 <1
KPaTHOCTH OCHOBHO- b 0 7
ro pas0aBJICHUS . =1 (43) n, =—— = 2.88
0 v.Z, 2-0,121

OO0BEM BOIBI BOAHOTO OOBEKTA, YYACTBYOIIMKA B Pa30aBJICHUHA CTOUYHBIX BOJ

Q, = (2,88-1)-32,4=60,9 m’/c

[Ipu Temneparype BOALI B BOJAHOM OOBEKTE 21,5°C, TEMIEparypa BOJBI IOCJIE

CMCILICHMHA.

T = (60,9 - 21,5 + 32,4 - 29.6) / 93,3 = 24,3"C, 4T0 COOTBETCTBYET AOMYCTUMO
TEMIEparType A BOIHBIX OOBEKTOB PhIOOX0O3IMUCTBEHHOM KATETOPHH.
[ I[pupocT Temnieparypbl COCTABUT:
AT =243 — 21,5 = 2.8°C, 4T0 COOTBETCTBYET JOMYCTHMOMY TIPHPOCTY TEMIIEpa-
TYPBI IS BOJHBIX OOBEKTOB PEKPCALMOHHOTO BOJAOIIOJIB30BAHUS.
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