DHIreabCCKUM TEXHOJIOTHUECKUI MHCTUTYT (dunuan) denepanbHOro rocy1apcTBEHHOTO
OI0/PKETHOrO0 00pa30BATEILHOIO YUPEKACHUS
BBICIIIET0 00Opa3oBaHUs
«CapaToBCKuid rOCYJapCTBEHHBI TEXHUYECKUN YHUBEPCUTET
uMenH ['arapuna 10.A.»

Kadenpa «EctecTBeHHBIC 1 MATEMATHYECKUE HAYKH

ITPOBEJIEHU A 3KOJIOFI/I‘IECKQI71 IKCIIEPTHU3bI
HPEATIPUATHUN.
OIEHKA KAYECTBA ATMOC®EPBI U BOJJHbBIX OB BEKTOB

Mertoanueckue yka3aHus K IPaKTUUYECKUM 3aHATHSIM
Y BBITIOJTHEHUIO KOHTPOJIbHOM pabOThI
JUTSL CTYJICHTOB HaIlpaBJICHUM

09.03.01 «MudopmaTuka 1 BEIYUCITUTEIbHAST TEXHUKAY

09.03.04 «IIporpammHas HHXEHEPUS»

15.03.02 «TexHOMOTHYECKHE MAIIUHBI U 000PYIOBAHUE)

15.03.05 «KOHCTpYKTOPCKO-TEXHOJIOTHUECKOE 00ECTIeUeHUE MAITUHOCTPOUTETBHBIX
IIPOU3BOJICTBY

18.03.01 «XuMuueckasi TEXHOJIOTHUSD)

20.03.01 «Texnochepnast 6€30MaCHOCTH)»

23.03.01 «Hedrerazosoe nemno»

29.03.05 «KoHCcTpyHpoBaHUE U3AEIHI JIETKON TPOMBIIIIEHHOCTH

OYHOM U 3a04HOU PopM 00yUeHUS

Hreanc 2026
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Heap kypca «IKOJOTHs» COCTOUT B HU3Y4YEHHE CHOCOOOB oOecredeHHs
0€30MacHOCTH YCJIOBUN KU3HENEATETbHOCTH B TeXHOChEpe M NPUPOAHOU
cperme, a Tak K€ YCTOWYMBOIO pa3BUTHS 0OIIECTBA MpU YIpo3e W
BO3HUKHOBEHUH YPE3BBIYANHBIX CUTYallUi U BOCHHBIX KOH(IMKTOB.

3amavu U3y4ueHus: JUCHUILINHBI:

ChopmupoBaTh y CTyIEHTOB TOHATUWHBIM ammapaT O MNPUYMHAX,
MPU3HAKAX, MOCJIEACTBUAX  YPE3BBIYAWHBIX CUTyallud MPUPOJHOTO H
TEXHOT€HHOTO ITPOUCXO0XK/ICHHUS, a TaK K€ CII0co0ax opraHu3aluu 0€30MacHOCTH

M 3al11UTHI.

TPEBOBAHMUA K BBIIIOJTHEHHUIO PABOTDI

[Ipy BBIMOJHEHUH TMPAKTUYECKOW (KOHTPOJIBHOH) pPabOTBHl HEO0OXOIUMO
MO3HAKOMHUTBCSI C METOJMKAMHM OILIGHKH KayecTBa aTMoc(epbl W BOIHBIX
00BEKTOB, MPOBECTU HEOOXOAUMBIC pacueThl U 000CHOBAHUS.

PaboTta BKITIOYAIONIYIO JBA 3aJaHMS:

1) «AHanu3 ¥ pacyeT MPOMBIIUICHHBIX BBHIOPOCOB, OUHMCTKH BO3IyXa;

2) «AHalMM3 W pacyeT 3arps3HEHUN M OYKMCTKH BOJHOTO OOBEKTa OT
IPOMBIIIJIEHHBIX CTOKOB M COPOCOBY.

Perien3upyss KOHTpPOJIbHBIE 3a/laHusl, TMPETNoJaBaTeNlb 3a0YHO PYKOBOIHT
CaMOCTOATENbHOM paboToii cTyfeHTa. Eciin KOHTpoJibHAs paboTa He 3aYTeHa, ee
HY’KHO BBITIOJIHUTH TOBTOPHO C YYETOM YyKa3aHHWM PELCH3EHTa M BHICIATHh Ha
pelLIeH3UpOBaHKE BMECTE C He 3auTeHHOM pabotoil. Pabora momxHa OBITH
JaTUpOBaHa W TMOANUcaHa cTyaeHToM. KonTposnsHas paborta momkHa OBITh

CAaHa HC IMTO3JHCC YCM 3a JCCATDh I[Heﬁ J0 HadaJla CCCCHU.



3AJJAHUE 1

Tema: AHaIu3 U pacyeT NPOMBIIICHHBIX BBIOPOCOB, OYMCTKH BO3/1yXa
OCHOBHBIE ITIOHATHUA
PaccenBanmne npoMbIlJIEHHBIX BBIOPOCOB B aTMocdepe

OpHoit M3 Mep 3amMThl BO3AYLIHOTO OacceilHa SIBIISETCS paccerBaHUE
ra3o00pa3HbIX BEIIECTB M MBUIM B aTMocdepe MpH BhIOpOCe yepe3 BBICOKHE
IbIMOBbIE TpyOBbl. B pesynbrare paccenBaHus NTPOUCXOAUT CHUKCHHE
MaKCUMaJbHO BO3MOKHOM KOHIEHTpAIlMM BEIIECTB B MPHU3EMHOM CIIO€ aT-
MocQepbl U yaaeHHe 30Hbl MAKCUMAJIBHOTO 3arpsA3HEHMS.

BriOpacsiBaembie B atMoc(epy BellecTBa CMENIMBAIOTCS ¢ aTMOC(EpHbIM
BO3JIyXOM M TIEPEHOCATCS BMECTE C HUM. BOmu3u TpyObl OCHOBHasi macca
BbIOpPAChIBAEMBIX BELIECTB COCPENOTOUYECHAa B 0ObeMe (pakena, BBIXOIAIIETO M3
TpyOsI (puc.l). Ilo Mepe ynaneHus OT UICTOUHHKA CTPYsI BBIOpOCa pacIIupseTcs
U JIOCTUTaeT 3eMHOU MOBEepXHOCTH. HavyanpHas TOYka CONPUKOCHOBEHUS CTPYH
C MOBEPXHOCTHIO 3€MJIM SIBIISIETCS Ha4yajloM 30HBI 3arpssHenus. [lo mepe yna-
JIeHUs1 OT HMCTOYHHMKA BbIOpOCAa KOHIIEHTpPALMsI BPEIHBIX BEIIECTB HAPACTaET,
nocturaetr Haubombiiero 3HaueHus: C,, a 3areM MeuieHHO yObiBaeT. Ha puc. 1
MOKa3aHO paccTositHue X 10 TOYKU A, rae Habiomaercs HanOojblIas 3arpss-
HEHHOCTh MPHU3EMHOro cjosi atMocdepbl. B COOTBETCTBUM C MPUHSATHIMU B
HallIel CTpaHe HOPMATUBHBIMU TOKYMEHTaMU CUUTAETCS, YTO BHIOPOC BPEIHBIX
BEIIECTB HE 3arpsi3HsieT aTMocdepy, eciid B TOUKe A4 HauOOoJbIIas BO3MOXKHAS
KOHIICHTpAIlUsi BpPEJHOTO BeHlecTBa HE OyaeT MpeBbllIaTh 3HAYCHUS
npeaesbHo pomyctumMoin koHueHTpanuu C, < ITJIK m.p.

Ha mporuiecc paccenBanus BeiiecTB B aTMoc(epe BIUSIOT Takue (akTopsl,
KaKk BbICOTAa TpPYyOBI, CKOpPOCTh BETpa, peibed MECTHOCTH, TemIepaTypa
aTMOC(EpHOro BO3AyXa U TeMIlepaTypa BbIOpOca, KOJTUYECTBO BHIOPACKIBAEMBIX

B CAMHHUIY BPECMCHU BCHICCTB U JIP.



Pacuer Haubonbiel oxugaeMod KoHIEHTparuu 3arps3HuTenei Cya B
OpU3EMHOM  cJoe  aTMocdepbl  MPOBOAAT  JJiA  HEONarompusiTHBIX

MCTCOPOJIOTrN4YCCKHUX YCHOBHﬁ, Korja yxyamacTCda pacCCHMBAHUC BCIICCTB B

atmocdepe.
Betep
—
! !
1 L4 S
- = | AlCua k!
Xmanc -
-?L'Hu nepebpoce f:?rH ena_|  JONG _JAePATHENUS

Puc. 1. Cxema paccenBaHus BHIOPOCOB U aTMOC(Epe OT OMMHOYHOTO CTAI[AOHAPHOTO
HMCTOYHMKA: 1 — MPOW3BOCTBEHHBIE 3/ITaHNUS; 2 — ra30IbUICYJIaBINBAIOIIAs YCTAHOBKA; 3 —
IeIMOBasi Tpy0a; | — oumniaemplii BEHTHIIAIIUOHHBIN BO3YyX; I — ounIiieHHbIH
BEHTUJISILIMOHHBIN BO3/1yX

MHOPAIOK BBIIIOJIHEHUSA PABOTbI

Heo0xoauMo W3y4HTh OCHOBHBIC MOHSATHS M O3HAKOMHUTCS C METOIAMKOM
pacuetoB. [lamee HEOOXOAUMO TPOBECTH DKOJIOTHYECKYIO IKCIIEPTU3Y
NPOMU3BOJICTBA, BBIOPAHHOIO II0 HOMEpPY BapwaHTa (HOMEp BapuaHTa
COOTBETCTBYET CYMME MOCTEAHUX JIBYX ITU(DP 3aU4e€THON KHIKKH U TIPEICTABIICH
B Ta0mute 1).

OT4eT MO SKOJOTHYECKOW AIKCIEPTHU3E JOKEH COIEPKATh CICTYIOIIYIO
uH(pOpMaIHIO:

1) Onucanue PKOJOTHUECKUX MPOOJIEM COOTBETCTBYIOLIETO MPOU3BOICTBA,;



2) XapaKTepuCTHKa XUMHYECKUX, (U3MYCCKHMX U TOKCHUKOJIOTHYCCKHX

XapaKTePUCTHK BHIOPACHIBAEMOTO BEILIECTBA,;

3) IIpoBeacHHBIE HEOOXOAMMBIE PACUCTHI;

4) Onucanue 000pyI0BaHMS, PEKOMEHIYEMOTO ISl OYMCTKH BHIOPOCOB.

Ta6nuna 1 — Mcxoaublie JaHHBIC 171 MPOBEJICHUS PAaCUYE€TOB 3arps3HEHUS

BO3TyXa

Ne | IIpoumsBoucTBo BriOpacel-  |Bricora| [na- | Cko- |Temmnepa-|Macca|CkopocTh

Ba- BacMbIe TpyOBI, | METp | pPOCTBH Typa BbI- BeTpa

pu- BELIECTBA H, M |Tpy0sl |BbIXOMa | BEIOpOCa |Opoca,| Vi, M/c

aH- D,m | T'BC, T,°C |M, 1/4

Ta- W, m/c

1 2 3 4 5 6 7 8 9

1 |JIuteiinblii nex JiByokucs cepol | 20 0,3 26,8 85 2 2

2 |Lex Merammnueckasa| 35 0,6 14,2 30 1 2,3
METaI000pabOTKH [TLTH

3 |lanbBannveckuii |[laper  cepnoif| 40 3,5 52 33 1,8 1,5
ex KHCJIOTBI

4 |JIuTeitHbli TIeX Oxwup a3zora 18 3 8 50 4,3 4

5 |[MammHocTpoenue |Meramnndeckas| 45 2 8 55 4,3 4

BLTh

6 |Xumunueckas [Taps! anieTona 37 2 3,3 32 2,3 4
MOMKa U MTOKpacKa
JIeTaen

7 |(Lex Jlnokcup azora 65 2,5 6,2 100 6 3,6
MEXaHO000paboTKH

8 |Cromspusbrii nex  |/[IpeBecHas 59 3,2 8.7 83 4,7 4.2

MBLTH

9 ([Ipou3BoaCcTBO [Teu1e IEMEHTA 120 5 12,6 25 1,4 1,8
[IEMEHTHBIX
U3IeIui

1 2 3 4 5 6 7 8 9

10 |TennoBast CO 80 3.4 6.4 63 6 2,8
AJIEKTPOCTAHIINS

11 |ABToMoOuUnBEHOE  |OKCH] Kee3a 90 4,3 10,5 67 8,3 2,5
CTpOCHHUE

12 | Xumnueckoe BaCL2 50 5 8 43 3,2 8
TIPOM3BOJICTBO

13 |TennoBast S0O2 53 1,3 5,5 38 2 3
AJEKTPOCTAHIIUS




14 IMetannypruyeckoe|lIbu1b cBHHITA 60 2,5 15,6 58 3 5
MIPOU3BOJICTBO

15 [MammHocTpoeHue | CBapOYHBIHA 35 0,8 7,2 45 1,5 2,8

a’p0301I1b

16 (lampBannyeckoe |aleToH 50 1,2 5,2 36 10 4
MIPOU3BOJICTBO

17 | XumMuueckoe TOTYOJT 70 5 9,5 52 2,3 6
MIPOU3BOJICTBO

18 [IMammHocTpoeHue |Dypdypon 20 5 9,5 48 2,3 6

YcnoBHBIE 0003HAYCHUS K TAOJIUIIE U pacueTam

C — KOHIIEHTpalus NPUMECH B MPU3EMHOM CJI0€ aTMOC(EpHOro BO3ayXa,
MT/M.

C, — MaKCHMaJIbHas [IPH3EMHAs KOHIICHTPALMS IpuMecH, Mr/m’, (puc. 1).

X — paccTosiHue OT UCTOYHMKA JI0 TOUYKHU Ha ocH (pakesa BeIOpoca, M.

Xy — paccTtosiHHE OT MCTOYHWKA N0 TOYKH Ha Ocu (hakeina BbIOpoca, TIe
JOCTUTaeTCsl MAKCUMAJILHO MTPU3EMHast KOHIICHTpanus, M (puc. 1).

M — momHOCTh BBIOpOCa — Macca MpUMECH, BhIOpackiBaeMasi B aTMocdepy
U3 UCTOYHHKA B €IUHUILY BPEMEHH, IIepeBeCTH B I/C.

H - BbIcOTa HCTOYHUKA BBIOpOCA, M.

H; — cpenneB3BenieHHast BbICOTa HCTOYHUKOB BBIOpOCA, M.

AT — pa3HOCTh MEXAYy TeMIepaTypod BbIOpachIBaeMOW Tra30BO3TYIIHOM
cmecu T; 1 TeMriepaTypoit okpyxaromiero arMmochepHoro Bo3ayxa To, °C.

V/; — CKOPOCTb BBIXO/Ia FA30BO3/YIIHOI CMECH H3 YCThSl HCTOUHHKA, M /C.

W, — nuHeliHas CKOpPOCTh BBIXOJA Ta30BO3JYIIHONW CMECH U3 YCThi
MCTOYHHUKA, M/C.

D — nuameTp ycThsi ICTOYHHKA BBIOpOCA, M.

A — xo3dduiuMeHt, 3aBUCAIIMN OT TeMIepaTypbl CTpaTU(UKALUN
atmoceprl. Ilpu pacuere BenuuuHy KodpuIueHTa A TPUHUMAIOT 7S

HC6JIaI‘OHpI/I}ITHLIX MCTCOPOJIOTrM4YCCKUX yCJIOBI/Ifl, IIPpHU KOTOPBIX KOHICHTpAINHU



BBIOpAChIBAEMbIX BPEAHBIX BEIIECTB B aTMOC(HEPHOM BO3AYXE JOCTUTAIOT
MakcuManbHbIX 3HaueHul. s CaparoBckoii o61acTu nmpuHUMAaT A=140.

F - Oe3pasmepHbiii k03 QUIIMEHT, YYUTHIBAOIIUN JIUCIEPCHOCTH
BbIOpaceiBaeMor mpuMecH. Benwuunbl kodddunmenta F uMeroT clenyromue
3HAYEHUS:

a) F=1 — nns ra3zoo0pa3HbIX BEIIECTB M MEJIKOJUCIIEPCHBIX a’PO30JIeH,
CKOPOCTh YIOPSIOUEHHOTO OcefaHusi HanOoJyiee KPYMHBIX (Ppakumii, KOTOPBIX
He nipesbimaet 0,05 M/c;

0) F=2 - naus8 KpymHOZUCIIEPCHOM TMBUIM M 30Jbl TIPU CPEIHEM
AKCIUTyaTaIllMOHHOM Ko3(uunente ouuctku < 90%;

B) F=2,5 — nng KpymHOAMCHEPCHOM TBUIM M 306l IPU CPEIHEM
AKCILTyaTallMOHHOM KO3 PHIeHTe OYuCcTKU B npezenax ot 75 1o 90%;

r) F= 3 — mi1a KpymHOIMCTIEPCHOW MBUTH W 3016 TIPU OTCYTCTBUHM OYHCTKHU
WIM TpU ee cTeneHu MeHee 75%, a Takke BHE 3aBUCMMOCTH OT CTEIECHH
OYUCTKM JJIi TPOU3BOACTB, Y KOTOPBIX BBIOPOCHI  COMPOBOKIAOTCS
BBIJICJICHHEM BOJISIHOTO Mapa B KOJIMYECTBE, JOCTATOYHOM J1JI1 UHTEHCUBHOM €ro
KOHJICHCAIlUM B TEYECHHE BCETO Tojla Cpa3y K€ MOcCie BhIXoJaa B aTMocdepy, a
TaK)Ke KOATyJISAINH BJIAKHBIX MBUICBBIX YaCTHII.

M, N — 6e3pa3MepHble KOADPUIIMEHTHI, YUUTHIBAIOIINE YCIOBUS BBIXO/A
ra30BO3AYIIHON CMECH U3 YCThsl HCTOYHHKA BBIOpOCa.

V — cKopoCTh BETpa B MPU3EMHOM CJI0€ aTMOC(HEpHOro BO3ayxa, M/C.

V onac — OTIACHAsI CKOPOCTH BETpPa, M/C.

N - Oe3pa3MmepHbli KO3((ULMEHT, YYUTHIBAIOIIUNA BIHUAHUE peibeda
MECTHOCTH Ha paccerBaHue npumecu; n=1, ecnu B paguyce 50 BeicoT TpyO H oT
UCTOYHHKA Tepenaia OTMETOK MECTHOCTH He npeBbimaeT 50 M Ha 1 kM (YKIOH
menee 0,05).

C33 - canurapHo-3alIUTHAs 30HA.



Cy — QoHOBas KOHLEHTpanus, T. €. COAEPKAHUE BPENHBIX BELIECTB B
paccMaTpUBaEeMOi 30HE B PE3YJIBTATE BHIOPOCOB JIPYTUX UCTOYHUKOB. 3HAUCHUS
(OHOBBIX KOHIIEHTpALUA COOOIAIOTCS MPEANPUITHIO TEPPUTOPUATBLHBIMU
opranamu ['ockoMrugpomera.

Bce 3HaueHus1 NPpUBECTH K eANHOI cucteme n3mepenusi CHU.

METO/IUKA MPOBEJIEHUS PACUETOB
1. OnpeiereHue BeTHIMHbI MAKCHMATBHO IPH3EMHOMN KoHIeHTpauu C,, Mr/m°
JUTSL HaTPEThIX UCTOYHUKOB (MCTOYHUK CUMTAaeTCsa HarpeTeiM, eciu AT > 0):
AT=T;-T,,
rae T; — remnepatypa BeiOpoca (cM. Tabi.1); T, — cpenHsst MakcuMabHas

TeMmIiepatypa HamOomee >xapkoro mecsaua roga (mms CapaToBckoil obmactu

T,=23 °C);

A-M-F-m-n

MTOp = 2 ! (1)
H2 -3/V,AT -n

rae p=1 (cm. ctp.11).

bespazmepnsiil koaduimeHT M onpeaensieTcs o hopmylie:

1

m = , 2
0,67 +0,14/f +0,343/f 2)
W?.D
rie f =1000. —& —, 3
g H?-AT (3)

be3pasmepnbiii koahduEeHT N onpeaensieTcss B 3aBUCHMOCTH TIapaMeTpa

V,, M/c:
v, =0,65.3 AT 4)
H

Hust pacuera V, HeEoOXOIMMO 3HaTh OOBEMHYIO CKOPOCTh BBIXOJa
. 3
ra3oBO3/yIIHON CMECH U3 UCTOYHMKA V1 M’/cC:

2
Vlzn'D4.W01 (5)
[Tocne Beruncnenus V,, omnpenenseM ko3 UIKeHT N:
1) n=1,ecm V,>?2;
2) n=0,532-V2,-213 -V, +3,13,ectn 0,5 <V, < 2;
3) n=44-V,, ecimu V,<0,5.



2. Onpenenenne paccTosiHUS X, OT HCTOYHHKA TOPSYEro BuIOpoca 10 Toi
TOYKH, Ha KOTOpOﬁ JOCTHUIacTCA BCJINYMHA MaKCUMAJIbHO HpH?;CMHOﬁ
KOHIIEHTPAIWHU BpenHbIX BemecTB C,, M:

X;op =¥dH , (6)

1) ecmn V,, < 0,5, 10 d =2,48-(1+0,28-3)

2) ecmn 0,5 <V, <2, 10 d=7-,V,, -(1+0,28~3\/?)

3)ecmu V> 2, 10 d=4,95-V,, -(1+0,28-§/?)

3. Pacuer npenesibpHO-aomyctuMoro Beiopoca (IT/IB).
3HadyeHue Ko3(PpGUIMEHTOB paCCUYUTAHbI paHEe:

- .H? -3/V. .
[LIB = (IMAa-C,)-H -3V, -AT | @)
A.m.n.F.n

rae GpoHoByIO KOHIEHTpanuto npuHuMaeM Cy=0
Cnenatb BBIBOJBI O HEOOXOAUMOCTH  MPOBEACHUS MEPONPUITUH 10

3alIUTe aTMOCQEPHI.

OIIMCAHHUE OBOPYJOBAHUSA, PEKOMEHAYEMOI'O JIA
OYUCTKH BBIBPOCOB

Pa3pabotka komIuiekca aTMOC(EpHBIX MEpONpHsITHil  (yCTaHOBKA
IBUIETa3004UCTHOTO  OOOpYAOBaHHSA,  HU3MEHEHHE  PEXKUMOB  PabOTHI
TEXHOJIOTUYECKOr0 000PY/I0BaHHUS, YBEIMUYEHNUE BHICOTHI HICTOYHUKA BHIOPOCOB)
HeoOXoMa JIJIsl CHYKEHUE YPOBHS KOHLEHTpauuu a0 3Hadenuit [1/1K.

ATMochepHble MeponpusTHs pa3padaThIBAIOTCS TOJBKO HJisi BEIIECTB,
co3raromux KoHueHTpauuto Boie 11K,

Breibop meponpusaTvs 3aBUCUT OT YPOBHSI 3arpsi3HEHHs, CO37aBacMOrO
HMCTOYHUKOM BbIOpOCa, M PACCTOSHMSI, HA KOTOPOM (PUKCHUpYeTCS MaKCUMAaJIbHAS

koHueHTpaus. [Ipu yposne 3arpsizuenust ot 1 go 1,5 ITJIK u paccrosauu 1o



400 M  [OCTAaTOYHO TPOBECTH YBEIWYCHHE BBICOTHI HCTOYHHMKA BHIOpOCaA,
CIOCOOCTBYIOIIEE JTYUIIeMy PACCEMBAHUIO MIPUMECH B aTMocdepe.

[Ipu ypoBHe 3arpsizHenus Bbimie 1,5 TIJIK u paccrossauu 6osee 400 m
HEOOXOIMMO  O0OpYyJI0BaTh  HCTOYHUK  BBIOpOCA  MBUIETa300YHUCTHBIMU
YCTaHOBKAMH.

[Tpu BBIOOpE TBIIETa30049UCTHOTO 00OPYIOBAaHUS HEOOXOAMMO yUUTHIBATH
3G (HEKTUBHOCTh OYHMCTKH, a TaKXKE MCKIIOYUTH BO3MOXKHOCTH OOpa3OBaHHUS
HEPACTBOPUMBIX COCIMHEHUH BEIIECTB, MPHUBOANINX K 3aKYIMOPKE BBIXOIHBIX
OTBEPCTUM Y BBIBOJIY YCTAHOBKH U3 JCUCTBUS.

N3 nwureparyper [1-10] BbIOpaTh HambOJEe MOAXOSIIEE OYHCTHOE
o0opymoBaHue, MPEOCTABUTh €T0 CXEMY M OMKCATh IPUHIIUI PaboThI C YI€TOM
koddureHTa ounucTKy, iepecuntarh 3HaUeHUsI M u C,,.

4. Pacuer M" (Macchl BHIOpOCA [OCIIE OUHUCTKH)

M'=M - X.
['me M-macca BbIOpoca 10 09uCTKH (CM. Tabm. 1)
X- KOTMYECTBO 3arpsS3HEHUI yJIaBIMBAEMBIX OUUCTHBIMU COOPYKCHHSIMH

X = M-25%
100%

3 — 3¢ (hHeKTUBHOCTH OYUCTKU 000PYI0BAHUS,

Pacuer C,, ¢ yuetoMm 3(p(peKTUBHOCTH OUHCTKH OUUCTHOTO 000PYIOBAHUS:

Crop _ A-M'-F-m-n
M

CHZV, AT

5. Cpasuenne C'," ¢ TIJK
1
Ecmu C ~,, " < IIJIK, TO o4mcTHOE 000pYyIOBaHUE JTOCTATOYHO KM OOJIBIIE
TpejUIaraTh CHCTEMY OYMCTKM HeT Heobxomumoctu. Ecmu C ', ™ > ITJIK, To

H€O6XOI[I/IM3 CIIC JOIIOJIHUTCIbHAA CUCTEMA OYHUCTKH.

10



llpusedem s¢hgpexmusnocms  pso0a OCHOBHBIX NbLLE2A30VIABTUBAIOUIUX
annapamos:
nbeuteocaauTenbHas kamepa — 80 %
bunbTpel — 99 %
UKJIOHBI — 95 %
CKpy0Oepsl ¢ MOKpoi ouucTkoi — 99,5 %
anexTpoduibTpel — 99,99%
B ciydae HEIOCTaTOYHOCTH YCTaHOBKM OJHOTO ammapaTa BO3MOXKHA
YCTaHOBKA HECKOJBKO TMOCJIEIOBATEILHO CTOSIIUX AaliapaToB, HaIpHUMeEp:
(GUIBTPBI — UKIOH; GUIBTP — CKPYOOEp; IUKIIOH — MbLICOCAAUTENbHAS KaMepa;

Oarapeiinble TUKIOHBL. D()PEKTUBHOCTh TAKUX YCTAHOBOK OMNpPEAENAeTCS 0

dbopmye:

K=1-(1-K;)(1-Ky...(1-K,),
rie Ki; Ky ... K; — 20dexTuBHOCTS TEepBOro, BTOPOr0 M IMOCIEAYIOIINX
anmnaparos.

B  kauectBe aTMOC(HEpPOOXpaHHOTO  MEpPOMPHUSTUS  MOXKET  OBbITh
UCIIOJIb30BAaHO U3MEHEHHUE peXrMa paboThl TEXHOJOTHYECKOTO 000pyAOBaHUS,
HaIlpuMep, HE COBMECTHOE, a MOCIE0BATEIbHOE BBIMOJHEHHUE psijia ONepaluil.
Hcnonb3oBaHue JaHHOTO MEPOIPUSTUS HE CBS3aHO C 3aTpaTamH, HO TpeOyeT
3HAHUW TEXIPOIecca, HE TMOAXOAUT JUIsi HENPEPBIBHOTO TEXIpoliecca

(HarpuMep, XUMUYECKOTO TIPOU3BO/ICTRA).
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3AJIAHHUE 2
Tema: AHau3 U pacyer 3arpsi3HEHHUI U OYMCTKH BOJAHOI0 00bEKTA OT

NPOMBIIIEHHBIX CTOKOB M COPOCOB

OCHOBHBIE IIOHATHUA
Pacuerts! npenensHo-gomyctumoro copoca (IIJIC) B BogoeMbl

CormacHo  JEWCTBYIOIIMUM  TIpaBUJIaM CaHUTAPHO-TUTHEHUYECKUE
TpeOOBaHUS K KayeCTBY BOJIBbI OTHOCSATCS TOJBKO K MECTaM WU CTBOpam
BOJIOTIOJIb30BaHUSI, @ HE KO BCEl akBaTOPUMU BOJHOTO 00bekTa. B BomoTokax
KOHTPOJIbHBI CTBOpP, B KOTOPOM COCTaB M CBOWCTBa BOJbI JOJIKHBI
COOTBETCTBOBaTh HOPMATHBHBIM, PACIOJOKEH HA PacCTOSHUM |1 KM BBIIIE
OJIMKaMIIEero Mo TEYSHHIO MyHKTa BOJIOIOJL30BaHus (puc. 2).

Jlis BOAOEMOB PBHIOOXO3SIICTBEHHOTO Ha3HAYEHHsS KOHTPOJBHBIA CTBOP
yCcTaHaBiuBaeTcsa Ha pacctosHuu (0,5 KM OT BbIIyCKa CTOYHBIX BoA. B
HEMPOTOYHBIX BOJOEMaX KOHTpPOJIbHAs 30Ha JIOJDKHA COOTBETCTBOBATH

HOpPMAaTHBaM B pajuyce 1 KM OT MyHKTa BOJOIOJb30BaHMsI (pUC. 2).

Tem

i “1
Crsop KowrponsHbiit C6poc
BOAOMNONL3OBAHMS cTBOp CTO4HBIX BOA

Puc. 2. PacnonosxeHre KOHTPOJIBLHOTO CTBOPA B BOAOTOKAX
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MOPAAOK BBIIIOJIHEHUSA PABOTHBI

HeoOxoaumo W3y4nTh OCHOBHBIC TIOHSTHUS M O3HAKOMHUTCS C METOAMKOMN
pacueroB. [lamee HEOOXOAMMO TIPOBECTH OSKOJOTHYECKYIO  DKCIEPTH3Y
IIPOMBINIJICHHOTO 00BEKTa, BRIOPAHHOTO TI0 HOMEPY BapHaHTa (HOMEp BapuaHTa
COOTBETCTBYET CYMME MOCTEAHUX JIBYX ITU(P 3a4€THON KHIKKHU U TIPEACTABIICH
B Ta0mute 1).

OT4eT Mo SKOJOTUYECKOW IKCIEPTHU3E JODKEH COIEPKATh CIETYIOIIYIO
nHpopmaIuio:

1) Onucanue HKOJIOTHYECKUX npoosiemMm COOTBETCTBYIOIIIETO
MPOMBIIJIEHHOTO OOBEKTA,

2) XapaKTepuCTHKa XUMHYECKUX, (U3MYCCKHUX U TOKCHUKOJIOTHYCCKHX
XapaKTEPUCTUK BHIOPACHIBAEMOT'O BEIIIECTBA;

3) [IpoBeneHHBIE HEOOXOAMMBIE PACUCTHI;

4) Onucanue 000pYyIOBaHMS, PEKOMEHIYEMOIO [UI OYHCTKA CTOKOB

(cOpocoB).
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Tabmmma 2 - VicxoaHble TaHHbBIE I TPOBEACHUS PaCuETOB

Ne BemectBo Mecrto Ve Nep lup Q, , Cers, IIOK, | Bux Boxo- HcroyHuk
Bapu- cOpoca M’/ My Mr/Ja Mmr/a 10JIb- 3arps3HeHHUs
aHTa 30BaHUA
1 Xpom VY 6epera | 0,1 4 430 50 50 50 0,5 p-X. DIEKTP XUMUIECKOE TIPOU3BOJICTBO,
Cr (I111) XPOMHPOBAHUE
2 DTUIIOBBIA B crepxne | 0,2 3,5 840 55 42 53 1,2 K.O. MeTamuioo0paboTka
CIIHPT
3 areToH VY Gepera 0,3 4 450 40 48 47 0,3 p.X. XHUMHYECKOE MPOU3BOJICTBO
4 HUKEJb B crepxue | 0,4 | 3,7 | 930 45 52 42 0,05 K.0. DIEKTPO XUMUYECKOE MPOU3BOJICTBO,
HUKEJINPOBAHHE
5 | Huxmopdenon | V Gepera | 05 | 2,8 | 480 43 55 48 0,03 p.X. XVMHUYECKOE MPOU3BOJICTBO
6 |Oxwuck kanpimsi| B crepxxne | 0,35 | 4,2 950 42 63 52 2,0 K.O. dapmarieBTHKA
7 [UHK VY 6epera | 0,28 | 3,8 | 920 38 60 55 0,5 X.II. DIEKTPOXUMHUYECKOE TIPOU3BOICTBO,
IIUHKOBaHUE
8 Keneso B crepxne | 0,1 5 910 52 59 63 0,8 K.0. ITpubopocTpoenue
9 KOOaJbT VY 6epera | 0,15 | 45 | 470 37 47 59 0,4 p-X. Mertamnyprus
10 Xpom B crepxue | 0,25 | 2,5 | 900 57 51 62 0,3 K.0. DIEKTPOXUMHUECKOE TPOU3BOJICTBO,
Cr (VI) XPOMHPOBAHUE
11 Hedrenpo- VY 6epera | 0,15 | 4,8 | 915 60 62 47 0,5 X.II Hedrenepepabatsiaronuii 3aBoj
JYKTHI
12 COX B crepxne | 0,23 | 4,3 | 490 59 44 40 2,0 p.X. METaIII000paboTKa
13 CMOubl VY 6epera | 0,43 | 2,7 880 62 58 44 0,07 K.O. [Tpon3BOACTBO CEPHON KHCIIOTHI
14 Kagmuii, Cd | B crepxne | 0,31 | 3,3 | 890 47 65 64 0,05 X.I. IIpon3BoICTBO XUMUYECKMX UCTOUYHUKOB
TOKA
15 ITAB VY 6epera | 0,18 | 2,2 | 390 48 40 58 0,5 p-X. [Tpon3BOACTBO MOIOIIMX CPEICTB
16 Kenezo, Fe | B crepxue | 0,22 | 4,8 940 39 43 53 0,3 K.O. Mertamryprus
17 AHWINH VY Gepera 0,4 2,2 960 63 64 43 0,3 X.II. XHUMHYECKOE MPOU3BOJICTBO
18 Menps, Cu | Berepxue | 0,38 | 2,8 | 400 65 53 51 0,5 p-X. ITpon3BOICTBO MEYATHBIX ILIAT

P-X. — BOJOEMBI PbIOOX03HCTBEHHOTO Ha3HAYEHNUs, X.11. — X035l CTBEHHO-TIUTHEBOTO HA3HAUYEHUS, K.0. — KYIbTYpHO-OBITOBOTO Ha3HAYECHHH,
ITAB- noBepXHOCTHO-aKTUBHBIE BELIECTBA
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Yenosuwvie obo3nauenus
3
Q — pacxoj1 BOJIbI B BOJOTOKE, M/C.

( — MAKCUMAJIbHBIN PACX0Jl CTOYHOW BOBI, My,

C1nopa — KOHIIEHTpAIMS B CTBOPE, MI/JL.

Cy— boHOBAsI KOHIIEHTpALMA IPUMECH B BOTHOM OOBEKTE, /M,

¢ — KO3(PUIUEHT U3BUIUCTOCTH PEKH.

D — koaddurment TypbynerTHoi quddysum, m7c.

L — paccrosHue mo ¢apBaTepy OT CTBOpa BBIIyCKa CTOYHBIX BOJ [0
pacuetHoro crBopa. L=1000 M it X03SHCTBEHHO-IUTHEBOTO M KYJIbTYPHO-
obITOBOrO0 BOJOMOJIb30BaHus;, L=500 M 111 0OBEKTOB PBHIOOXO3UCTBEHHOIO
BOJIOTIOIb30BAHMUS.

& — K03 UIMEHT, YUYUTHIBAIOIIUMA YCIOBUS BBIITyCKa CTOYHBIX BOJ. =1
(BeIyCK y Oepera) uinu E=1,5 (BBIMYCK B CTEP>KEHbD).

N — KpaTHOCTB 00IIEro pa30aBiIeHUs.

N, — KPaTHOCTh HaYaJIbHOTO pa3z0aBiieHus, N, = 1.

Ny, — KPaTHOCTh OCHOBHOTO Pa30aBJICHUS.

0. — K0O3(QGUILMEHT, yYUTHIBAIOIINUNA THAPABINYECKUE YCIOBUS CMEIIUBAHUSI.

l,p — paccTosiHUE OT CTBOpA BBIMYCKA CTOYHBIX BOJ IO PACUETHOIO CTBOpA
10 IPSIMOM.

Vp — CPENHSASA CKOPOCTh TEYEHUS PEKU.

hep — cpensss rIyOuHA PeKd Ha y4acTKe OT CTBOpA BBIIYCKa CTOYHBIX BOJ
JI0 pacueTHOro CTBOPA.

Y — KO3pULMEHT CMElIeHHUS.

2. METOIUKA ITPOBEJAEHUA PACYETOB

1. Haxoxnaenue ITJIC:

HI[C = CHI[C . q

2. HaxoxneHue KOHIIEHTpalMU MPeIesIbHO A0IYCTUMOTO copoca:
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CHI[C =n- (HI[K - Cq,) + Cq,.
3. HaxoxneHnue poHOBOM KOHIIEHTPALIUKM B PaCTBOPE
Cq, = 0,5 . HI[K.

4. Pacuet kpaTtHOCTH OOIIETO pa30aBICHUS

rae n, = 1,

n, =4H1Q
q

5. Pacuer koaddurmenta cmenieHus
1—et

1+(Qlg)-e ¥’

a=¢-&/D/q;
@=LIL,;

VCP 'hCP .
200

6. Pacuer KOHIEHTpalMM 3arps3HAIONIETO BEIIECTBA B KOHTPOJIHLHOM
CTBODE.

A=

D=

_ CCT .q+C¢ YQ

Cp
v-Q+q

7. IlpoBepka mpaBUILHOCTH pacyeTa:

I’]Ol_

Cer —C,
C,-C,
No = No1  pa3HULIA MEXAY TUMHU 3HAYEHUAMHU JTOJKHA OBbITh He Ooiiee 10%.
Tak kak mnsa paz6aBieHus cTOYHOM BoAbl 10 3HaueHuil [1JIK HeoOxoaumo
OYCHb OOJIBIIIOE KOJUYECTBO BOJBI, TO HEOOXOAMMO YCTAaHOBUTH 00OPYIOBAHHE
JUI OYMCTKM CTOYHBIX BoA. I[lociie yCTaHOBKM OYHCTHOTO OOOpPYIOBaHMS

KOHOCHTPAOWA B CTBOPC Cchopa YMCHBIIUTCS Ha IIPOLUCHT OYHUCTKHU.

8. PacyeT Cpopa (Macchl BBIOpOCA ITOCIIE OYMCTKH)
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CCTBOpa —100%
X — 80 % (manpumep, 3 PEeKTUBHOCT OMOIOTUIECKON OUUCTKN):

 M-80%
100%

CCTl:CCT -X.

Paccuurarp Cp1

_ CCTl'q—i_Cq; YQ
v-Q+q

C,1

.CpaBuuTh 3Hauenne Cp' ¢ TIJIK:
Cp' <> TIJIK.

10. Caenatb BBIBOJBI O TIPOJICITAHHON paboTe.

OIIMCAHHUE OBOPYJIOBAHUSA, PEKOMEHAYEMOI'O JJIsA
OYUCTKHU CTOKOB (CBPOCOB)

Pa3paboTka KOMIUIEKCA OYMCTHBIX MEPONPUITHI (YCTAHOBKAa OYMCTHOTO
000pyI0BaHUs, U3MEHEHUE  PEKUMOB  pabOThl  TEXHOJOTHYECKOIO
o0opynoBaHusl) HEOOXOAMMA [JIsl CHIDKEHHE YPOBHS KOHIIGHTpAIMH 10
sHaueHut [IJIC. Meponpustuss pa3pabarbiBalOTCs TOJBKO JJII BEIECTB,

co3garonux KoHueHrpauuto Beime [1/1C.
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