DHIreNbCCKUN TEXHOJOTUYECKU HHCTUTYT ((punuait) dheaepaTbHOro rocyaapCTBEHHOTO
O1o/KeTHOTO 00Pa30BATEIILHOTO YUPEKACHUS
BBICIIIET0 00Opa30BaHUs
«CapaToBCKUli TOCYAapCTBEHHBI TEXHUUECKUN YHUBEPCUTET
uMenu ["arapuna FO.A.»

Ka(bezlpa «EcTecTBEeHHBIC 1 MaTEeMAaTUYECKHUE HAYKI»

HHPOBEAEHUSA 3KOJIOFPI‘IECK9FI IKCHEPTHU3bI
HPEAIIPUATHUN.
OIEHKA KAYECTBA ATMOC®EPBI 1 BOJAHbBIX OBBEKTOB

Meroauyeckue yka3aHus K IPAKTUYECKUM 3aHATUAM
Y BBINIOJIHEHUIO KOHTPOJIBHON PabOThI
JUISl CTYIEHTOB HaIlPaBJICHAN

09.03.01 «MHu(popmaTrKa U BEIUUCIUTEIbHAS TEXHUKA»

09.03.04 «IIporpammHas HHKEHEPUs»

15.03.02 «TexHonornyeckue MamuHbl 1 000pyAOBaHUE)

15.03.05 «KoHCTpYKTOPCKO-TEXHOIOTHYECKOe 00ecTIedeHne MATMHOCTPOUTENBHBIX
IIPOU3BOJICTBY

18.03.01 «XuMunyeckass TEXHOJIOTUS»

20.03.01 «Texnochepnast 6€30MaCHOCTH

23.03.01 «HedrerazoBoe aemno»

29.03.05 «KonctpyupoBanue U3euid JIErKOM MPOMBIILIEHHOCTH

OYHOM M 3a04HOM (HhOopM 00yUeHHUS

ureanc 2024
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Heap kypca «DKOJOTHs» COCTOUT B H3Y4YEHHE CIOCOOOB oOecnedeHus
0€30MacHOCTH YCJIOBUN KU3HEACITEILHOCTH B TeXHOc(epe U MPHUPOIHOM
cpene, a TaKk K€ YCTOMYMBOIO pa3BUTHs OOLIECTBa MpU yIrpo3e U
BO3HUKHOBEHUU YPE3BbIYANHBIX CUTYalli U BOEHHBIX KOH(JIUKTOB.

3agaum U3y4yeHUs TUCLUILIAHBIL:

ChopmupoBaTh y CTyIEHTOB TOHATUHHBIM ammapaT O MOpUYMHAX,
IpU3HAaKaX, I[OCIEACTBUSAX  YPE3BbIYAWHBIX CUTyallMd MOPUPOJHOIO H
TEXHOI'€HHOI'O IIPOMCXOKIEHUS, a TaK K€ CII0C00ax opraHu3anyy 0€301acHOCTH

N 3alIIUTHI.

TPEBOBAHMUA K BBIIIOJIHEHUIO PABOTDI

[Ipu BBITIOTHEHUU NPAKTUYECKON (KOHTPOJIBHOWM) paboOThl HEOOXOIUMO
NO3HAKOMHUTBCSI C METOJMKAMM OLICHKM KauecTBa aTMOC(eEpbl U BOJHBIX
O0OBEKTOB, TPOBECTH HEOOXOIMMBIE PACUEThl U 0OOCHOBAHHS.

PaboTa BKJIIOYAIOLIYIO JBA 3aJaHUS:

1) «AHaU3 ¥ pacyeT MPOMBIIUICHHBIX BBIOPOCOB, OYUCTKH BO3IyXa»;

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

PenieH3upysd KOHTPOJBHBIE 3aJaHMs, MPENoAaBaTellb 3a04YHO PYKOBOIUT
CaMOCTOATENbHOM padoToil cTyfeHTa. Eciin KOHTpoJibHas paboTa HE 3a4TeHa, ee
HY>KHO BBIIIOJIHUTHh IOBTOPHO C YYETOM YKa3aHWW PELEH3EHTAa M BBICJIATh HA
pEelLIeH3UpOBaHWE BMECT€ C HE 3a4yTeHHOW pabortoi. PaboTta moikHA OBITH
JaTUpoBaHa M MoanucaHa cryieHToM. KoHTponbHas paboTa AOMKHA OBITh

cadaHa HEC IMO3JHCC YCM 3a JCCATDb ,[[HGI‘/JI J0 HadaJila CCCCHU.



3AZJIAHME 1

Tema: AHaIu3 U pacyeT NPOMBINLJICHHBIX BbIOPOCOB, 0UMCTKH BO3AyXa
OCHOBHBIE TIOHATUSA
PaccenBanue NpoMbIIJIEHHBIX BLIOPOCOB B aTMochepe

OpnHoil M3 Mep 3alMThl BO3AYLIHOrO OacceilHa SIBISETCA pacCEUBAHUE
ra3oo0pa3HbIX BEUIECTB U MbUIM B arMoc(epe mpu BBIOPOCE uYepe3 BBICOKHE
IeIMOBBIE TpyObl. B pesynprare paccerBaHUsi TPOUCXOAUT CHUKEHUE
MaKCUMaJIbHO BO3MO>XHOW KOHUEHTPAIlMM BEIIECTB B MPU3EMHOM CJIOE aT-
MocC(ephl U y1aJeHUE 30Hbl MAKCUMAJIbHOTO 3arps3HEHUS.

BriOpacsiBaemblie B aTMOC(epy BEIIECTBA CMEIIMBAIOTCS C aTMOC(EpPHBIM
BO3JIyXOM M TEPEHOCATCS BMECTe C HHUM. BOmm3u TpyObl OCHOBHasi macca
BbIOpAChIBAEMBIX BELIECTB COCPENOTOUYEHA B 00beMe (hakelna, BBIXOIALIETO U3
TpyOsl (puc.l). Ilo Mepe ynaneHust OT HICTOUYHHUKA CTPYS BBIOpOCa pacIIUupseTcs
U JIOCTUTAaeT 3€MHOU MOBEepXHOCTU. HavyanbHast TOYKa CONPUKOCHOBEHHUS CTPYH
C IOBEPXHOCTBIO 3€MJIM SIBJIIETCSI HayajaoM 30HBI 3arps3HeHus. [lo mepe yna-
JIeHUsI OT MCTOYHHMKA BbIOpOCAa KOHIIEHTpAlLMs BPEIHBIX BEIIECTB HAPACTAET,
nocturaet HaubOosbiero 3HaueHus: Cy, a 3areM MeieHHo yobiBaeT. Ha puc. 1
MOKAa3aHO paccTosiHue X 0 TOYKU A, rie HaOaromaeTcss HauOoJbInas 3arpss-
HEHHOCTh MPU3EMHOr0 cjiog aTtMocdepbl. B cCOOTBETCTBUM C TPUHSATHIMH B
Halllel CTpaHe HOPMAaTHUBHBIMHU JOKYMEHTAMHU CUMTAETCS, YTO BHIOPOC BPEIHBIX
BEILECTB HE 3arpsi3HseT aTMocdepy, eciid B TOUke 4 HauOOJbIIas BO3MOKHAS
KOHIIEHTpAlUsi BpPEJHOrO BellecTBAa He OyJeT MpeBbIIIaTh 3HAYEHUS
npeaesbHo nomnyctuMon koHuentpanuu Cy < ITJIK m.p.

Ha npouecc paccemBanus BeliecTB B atMoc(epe BIUSIOT Takue (QakTopsl,
KaKk BbICOTa TpPyOBl, CKOpPOCTh BETpa, peibed MECTHOCTH, TemIepaTypa
aTMOC(EpHOro BO3AyXa U TeMIlepaTypa BbIOpPOCca, KOJUYECTBO BhIOPACKIBAEMBIX

B €IMHUILY BPEMEHHU BEILIECTB U JIp.



Pacuer nambonbiielt oxumaaemMol KoHUEHTpauuu 3arps3HuTened Cyae B
OPU3EMHOM  cjJo€  aTMocepbl  MPOBOJAT  AJs  HEOJAronpHUsTHBIX

MCTCOPOJIOTNYCCKHX yCJ’IOBHﬁ, KOorjJa yXyamacTCda pacCCUBAHUC BCIICCTB B

aTMocdepe.

I

l AlCua k!

Xmanc
.?ﬂﬂu nepebpoce f:i'rH ena | | JoMa  FREOAIHEHUR

Puc. 1. Cxema paccenBaHusl BHIOPOCOB U aTMOC(EPE OT OJIMHOYHOTO CTAIIHOHAPHOTO
MCTOYHHKA: 1 — MPOU3BOJACTBEHHBIE 3JJaHUs; 2 — ra30IbUICYJIaBIMBAIOIIAs YCTAHOBKA; 3 —
IeIMOBasi Tpy0a; | — ouniaemblit BEHTHIALIMOHHBIN BO3AYX; 11 — ouniiieHHBIN
BEHTUJISILIMOHHBIN BO3JIyX

HOPAJOK BBITIOJTHEHUSA PABOTBI

Heo06xonumMo U3y4yuTh OCHOBHBIE MOHSTHUS U O3HAKOMUTCS C METOIAUKOU
pacuetoB. [lanee HEOOXOAMMO TPOBECTH IKOJOTHYECKYIO  IKCIEPTH3Y
MPOU3BOJICTBA, BBIOPAHHOTO IO HOMEPY BapuaHTa (HOMEp BapuaHTa
COOTBETCTBYET CYMME IMOCJIEAHHUX JBYX UG 3aU€THON KHIKKH U TIPEACTABIICH
B Tabmmie 1).

OT4uer Mo 3KOJIOTUYECKOW JKCIEPTU3E JOJDKEH COJEPKATh CIEIYIONLYIO
uHbOpMaITHIO:

1) Onrcanue SKOJIOTMYECKUX MPOOJIEM COOTBETCTBYIOIIETO IPOU3BOICTBA;



2) XapakTepuCTHKa XUMHUYECKUX, (U3NYECKHMX U TOKCHUKOJIOTUYECKHX

XAPaKTCPUCTHK BI)I6paCI>IBaeMOFO BEIIECTBA,

3) IIpoBeneHHBIE HEOOXOTUMBIE PACUETHI;

4) Onucanue 000pyI0BaHMS, PEKOMEHIyEMOTO ISl OYMCTKH BHIOPOCOB.

Tabnuna 1 — Ucxoaabie JaHHbIE 715 TPOBEACHUS PACUETOB 3arpsi3HEHUS

BO31yXa

No | IIpousBoacTBo Briopacel- |Breicota| /lna- | Cko- |Temmepa-|Macca|CkopocTb

Ba- BaeMbIC TpyOBI, | METp | POCTH Typa BbI- BETpa

pu- BEIIECTBA H, m |TpyOsI|BBIXOaa| BEIOpOCA |Opoca,| Vs, M/C

aH- D,m | I'BC, T,°C |M, 1/4

Ta- W, m/c

1 2 3 4 5 6 7 8 9

1 |JIureiinplii 1iex JByokuch cepol | 20 0,3 26,8 85 2 2

2 |lex Meraumueckas| 35 0,6 14,2 30 1 2,3
METAII0O00PAOOTKH |[TBLTH

3 |lanpBannueckmii |[Taper  cepuoii| 40 35 52 33 1,8 1,5
ex KHCJIOTBI

4 |JIuteiHblil LEeX Oxup azora 18 3 8 50 4.3 4

5 |MamuHocTpoenue |Mertamnueckas| 45 2 8 55 4.3 4

ML

6 |Xumuueckas [Tape1 anierona 37 2 3,3 32 2,3 4
MOWMKa U MTOKpacKa
JeTajei

7 |Lex Jnoxcna azora 65 2,5 6,2 100 6 3,6
MexaHoo0paboTKu

8 |CronsipHbIif 11eX JpeBecHas 59 3,2 8.7 83 4.7 4.2

MBI

9 |[Tpou3BoOACTBO ITeu1s HEMEHTA 120 5 12,6 25 1,4 1,8
LIEMEHTHBIX
U3Ienni

1 2 3 4 5 6 7 8 9

10 |TennoBas CO 80 3.4 6.4 63 6 2,8
DJICKTPOCTAHIIHS

11 |ABromoOmiIsHOEe  |OKcHf XxKeesa 90 4,3 10,5 67 8,3 25
CTPOCHHE

12 | Xumunueckoe BaCL2 50 5 8 43 3,2 8
ITPOU3BOJICTBO

13 |TennoBas SO2 53 1,3 55 38 2 3
DIIEKTPOCTAHIIHS




14 |Metamnypruueckoe ([ Ibu1b cBUHIA 60 2,5 15,6 58 3 5
IPOM3BOJICTBO

15 |MamuHoctpoenue | CBapoUHbIi 35 0,8 7,2 45 15 2,8

a’po30J1b

16 |[anpBannYecKkoe  |alleTOH 50 1,2 5,2 36 10 4
IPOM3BOJICTBO

17 | Xumuueckoe TOJTYOJ 70 5 9,5 52 2,3 6
IIPOM3BOJICTBO

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

VYcnoBHbIe 0003HaUEHUS K TaOJIUIE U pacueTam

C — KOHIIEHTpaIusl MPUMECH B MPHU3EMHOM clioe aTMOc(hepHOro BO3ayXa,
MI/M.

Cv — MaKcUMasbHasi IPU3eMHasi KOHIIEHTpalus npumecu, mr/m?, (puc. 1).

X — paccTosiHuE OT UCTOYHHUKA JI0 TOUKHU Ha OcH (hakesa BeIOpoca, M.

Xu — paccTosiHuEe OT MCTOYHMKA /10 TOUKM Ha OCH (pakena BbIOpoca, Ine
JOCTUTAETCsI MAKCUMAIIBHO MPU3EMHAst KOHIICHTpanus, M (puc. 1).

M — MomHOCTh BbIOpOCa — Macca IpUMECH, BbIOpackiBaeMasi B aTMochepy
U3 UCTOYHHUKA B €IUHUILY BPEMEHH, IlepeBeCTH B I/C.

H — BrIcOTa HCTOUHMKA BHIOpOCA, M.

Hi — cpenneB3BelieHHas BbICOTa HICTOYHHUKOB BBIOpOCa, M.

AT — pa3HOCTh MEXIy TeMIepaTypod BbIOpACHIBAEMOM T'a30BO3MYIIHON
cmecu T1 M TeMIepatypoii okpyxkarorero armochepnoro sozayxa T, °C.

V1 — CKOPOCTB BBIXOJ1a Fa30BO3/IYIIHON CMECH U3 yCTh HCTOYHHUKA, M>/C.

Wo — nuHeliHas CKOPOCTh BBIXOJA Ta30BO3AYIIHOH CMECH U3 YCThA
HCTOYHHKA, M/C.

D — nuameTp yCcThsl HCTOUHUKA BBIOpOCA, M.

A — Ko3(pduuueHT, 3aBUCAIIMA OT TEMIEepaTypbl CTpaTU(UKALUU
atmocdepsl. [lpu pacdere BenuumHy KOI(PGUIIMEHTa A TPUHUMAIOT IS

HEOJIAronpUsITHBIX METEOPOJIOTUYECKUX YCIIOBUM, TPU KOTOPBIX KOHIIEHTPALUU



BbIOPAChIBAEMBIX BpPEIHBIX BEIIECTB B AaTMOC(HEPHOM BO3AyXE TOCTUTAIOT
MakcUMaJIbHbIX 3HaueHUl. st CapaTtoBckoii o0actu npuHuMarT A=140.

F — Oe3pa3meprbiii  KO3(POUIMEHT, YYUTHIBAIOIIMA JAUCIIEPCHOCTH
BBIOpackiBaeMol mpumecH. Bemmuuabsl kodddummenta F umeroT criemxyrormiue
3HAYCHUS:

a) F=1 — nng razoo0pa3HbIX BEHIECTB M MEJIKOJIMCIIEPCHBIX a3pO30JIeH,
CKOPOCTh YIOPSAJIOYEHHOI'O OCelaHusi HauboJiee KPYMHBIX (ppakiuii, KOTOPBIX
He npesbimaet 0,05 m/c;

0) F=2 — nma KpynmHOAWCHEPCHOW TBUTM ¥ 30JbI TPH CPEIHEM
AKCIUTyaTalMOHHOM KoddduirienTe ouucTku < 90%;

B) F=2,5 — nna KpymHOIMCIEPCHONM TBIIM W 30JbI TPU CPEIHEM
HKCIUTYaTallMOHHOM K03(PUIIMEeHTe OUNCTKHU B IIpenenax ot 75 1o 90%;

r) F= 3 — 1i1a KpynmHOIMCIIEPCHOM MBUIA U 30JIbI MIPU OTCYTCTBUU OUYUCTKH
W TIpU €€ creneHn MeHee 75%, a Takke BHE 3aBUCHUMOCTH OT CTEICHHU
OYUCTKM JJIi TPOU3BOACTB, y KOTOPBIX BBIOPOCHI  CONPOBOXKAAIOTCS
BBIJICJICHHEM BOJIIHOTO I1apa B KOJIMYECTBE, JOCTATOYHOM JIJIi UHTEHCUBHOM €0
KOHJIEHCAllMM B T€YEHHUE BCEro rojia cpaszy ke IMocie BbIXoAa B aTMocdepy, a
TaK)Ke KOAryJISIINK BJIaXKHBIX MMBUIEBBIX YACTHII.

M, N — 6e3pa3MepHble KOADPUIIMEHTHI, YUUTHIBAIOUINE YCIOBUS BBIXOMAA
ra30BO3/yIIHON CMECH U3 YCThsl HCTOYHHKA BBIOpOCaA.

V — CKOpOCTh BETpa B MPU3EMHOM CJIO€ aTMOC(PEPHOrO BO3ayXa, M/C.

Vonac — OMIacHasi CKOPOCTh BETpPa, M/C.

1 - Oe3pasMepHbiii KOAD(GUIMEHT, YUYUTHIBAIOIIUN BIMSHUE peibeda
MECTHOCTH Ha paccerBaHue npumecu; n=1, eciu B paauyce 50 BoicoT TpyO H ot
MCTOYHUKA Tepernaja OTMETOK MECTHOCTH He mpeBbimaeT 50 M Ha 1 kM (YKIJIOH
menee 0,05).

C33 - canutapHo-3alIUTHAS 30HA.



Cyp — (QoHOBasi KOHIEHTpaLHUs, T. €. COJACpP)KAHUE BPEIHBIX BEIIECTB B
paccMaTpuBaeMoil 30He B pe3yJsibTaTe BEIOPOCOB APYTUX UCTOUHUKOB. 3HAUEHHUS
(OHOBBIX KOHILIEHTPALUKA COOOIIAIOTCS MNPEANPHUITHIO TEPPUTOPHUATBHBIMU
opranamu ['ockomMruapomera.

Bce 3HaueHus npuBecTH K eAUHOM cucteme usmepenus CH.

METOAUKA ITPOBEJIEHUSA PACYETOB
1. Onpenenenye BENMIMHBI MAKCUMAIBLHO IPU3eMHON KOHIEeHTpayu C,, Mr/m>
JIJISl HATPETHIX UCTOYHUKOB (MCTOUYHHMK CUUTAETCS HarpeTbiM, eciau AT > 0):
AT=T1-Ty,
rae T1 — temnepatypa BboiOpoca (cM. Tabm.1); Ty — cpenHsisi MakcuManbHast

TeMIiepaTypa HaumOoJiee xapkoro mecsna roga (mis CapaToBckoit oOiacTu

T2:23 OC);

Cyoy = w , (1)
H? -3/V,AT -
rae p=1 (cMm. ctp.11).
bezpa3zmepHblil k0o3gduimeHT M onpeaensercs no popmyJe:
1
m = , 2
0,67+0,1Jf +0,34/f @
WD
rae f =1000- —° : 3
g H?-AT 3)

bespazmepnsbiii koapduEeHT N onpeaenseTcs B 3aBUCUMOCTH IapaMeTpa

V,, M/c:
V,, = 0,65-31/\/11AT , (4)

Jlns pacuera V, HeoOXoAMMO 3HaTh OOBEMHYIO CKOPOCTh BBIXOJA
ra3oBO3IyIIHOM cMecH U3 UcTouHMKa Vi M%/c:

2
Vlzn.D4'W01 (5)
[Tocne Beruucnenus V, omnpenensieM kodhdumueHT n:
1) n=1, ecmu Vy>2;
2) n=0,532-VvV3,-213 -V, +3,13,ecu 0,5 <V, < 2;
3) n=44-V,, ecmu V,,<0,5.



2. Onpenenenue paccTosiHUS Xy OT HICTOYHUKA FOPsAYero BLIOpoca 10 Toi
TOYKH, HA KOTOPOU TOCTUTaeTCs BEIMYMHA MAKCUMAJIBHO TPU3EMHOMN
KOHLIEHTpaluuu BpeaHbIx BenlecTB Cy , M:

X :5%4F-dH , (6)

1) ecmu Vy<0,5, 10 d :2,48-(1+0,28-3 f)
2)ecm 0,5<V,<2,10 d=7-V, -(1+O,28-§/ﬂ
3) ecmu V,, > 2, 70 d =4,95-V,, -(1+0,28-¥f )

3. Pacuer npenenpHO-a0mycTrMOro Beiopoca (IT/IB).
3naueHue K03(pPUIMEHTOB pacCUNTAHbI paHee:

(- C,)-H? -3/V, - AT
B A.m.n.F.n

/1B : (7)
rze GoHOBYIO KOHIIEHTpauuio npuHumaeMm Cy=0
Cnenath BBIBOABI O HEOOXOAMMOCTHM  MPOBEACHUS MEPONPUATHNA 10

3aIuTe aTMOCHEPHI.

OIIMCAHHME OBOPYJIOBAHMUSA, PEKOMEHAYEMOI'O UJIA
OYUCTKHU BBIBPOCOB

Pa3paboTka komruiekca aTMOCHEpHBIX MEpONpUaATHid  (yCTaHOBKA
NbUIETa300YUCTHOIO  OOOPYJIOBaHUS,  M3MEHEHHE  PEKHUMOB  pabOThI
TEXHOJIOTHYECKOr0 000PY/I0BaHHUs, YBEIMUYEHNE BBICOTHI HICTOYHUKA BHIOPOCOB)
HeoOXoaMMa JIJIsi CHUKEHUE YPOBHS KOHIIeHTpaluu 10 3Hauenuit [1IK.

ATMochepHble MeponpusTHs pa3padaTbIBAIOTCS TOJBKO MJisi BELIECTB,
co3marImux KoHueHrpauto Boiue [T/IK.

Bei6op MeponpusiTusi 3aBUCUT OT YPOBHS 3arpsi3HEHHUs, CO3/1aBa€MOI0
HMCTOYHHUKOM BbIOpOCa, M PACCTOSHUSI, HA KOTOPOM (PUKCUPYETCS MaKCUMaJIbHAS

koHueHTpamus. [Ipu yposHe 3arpsizaenust ot 1 mo 1,5 IIJIK u paccrosiuun a0



400 M  J[OCTaTOYHO MPOBECTH YBEIWYEHHE BBICOTHI HMCTOYHHMKA BbIOpOCa,
CIIOCOOCTBYIOIIEE JIyUIlIEeMY PACCEMBAaHUIO MPUMECH B aTMocdepe.

[Tpu yposue 3arpsizuenus Beime 1,5 TIJIK u pacctosnum 6onee 400 m
HEoOX0oauMO  000pyZOBaTh  MCTOYHUK  BbIOpOCAa  MBUIEra300YHCTHBIMU
yCTaHOBKAMH.

[Tpu BBIOOpE MBLIETA300UUCTHOTO 0OOPYIOBaHMS HEOOXOAUMO YUUTHIBATH
3G ()EKTUBHOCTh OYMCTKH, a TaKXK€ MCKIIOYUTh BO3MOXKHOCTH OOpa30BaHUS
HEPACTBOPUMBIX COEIMHEHUHN BEIIECTB, MPUBOAIIMX K 3aKYMOPKE BBIXOIHBIX
OTBEPCTUH U BBIBOJY YCTAHOBKH U3 JEHUCTBHS.

N3 nwureparyper [1-10] BbIOpaTh HamboJee MOIXOMASIICE OYHCTHOE
000pyoBaHUE, MPEAOCTABUTh €r0 CXeMY U OMHCATh MPUHIUI PadOThI C YY4ETOM
K03 pUIIMEHTa OUUCTKH, IepecuuTarh 3HaueHuss M u C,,.

4. Pacuer M? (Macchl BEIOpOCA IIOCIIE OUMCTKH)

M!=M - X.

I'ne M-macca BeIOpoca 10 o9uCcTKH (CM. Tab.1)

X- KOJIMYECTBO 3arpsA3HEHHUN YJIABIMBAEMbIX OUYUCTHBIMU COOPYKEHUSIMU

_M-2%
100%

O — 2(ppeKTUBHOCTh OUUCTKU 000PYIOBAHUS;

Pacuer C,, ¢ yueroM 3(hpeKTUBHOCTH OUUCTKH OYHUCTHOTO O0OPYIOBAHUS:

Clror _ A-M'-F-m-n
M - ]
H? -V, -AT -

5. CpaBrenue CL, ¢ ITJIK
Ecmu C 1, ™ < IIJIK, To ourcTHOE 060pYIOBaHHE NOCTATOYHO U OOJIbILE
IpeuIarath CHCTEMY OYMCTKHM HeT HeoOxomumocTtd. Eciu C 1, ™P > TIJIK, To

HGO6XOI{I/IMa I JOIMOJHUTCIbHAA CUCTEMA OYUCTKH.
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Ilpusedem s¢hghexkmusnocmv  psaoa OCHOBHBIX NbLIE2A30VAABIUBAIOUIUX
annapamos:
neuTeocaauTenbHas kamepa — 80 %
¢unbTper — 99 %
UKJIOHBI — 95 %
cKpy060epsI ¢ MOKpoit ouncTkoi — 99,5 %
anexkTpoduibTphl — 99,99%
B cnyuae HEmOCTAaTOYHOCTH YCTAaHOBKM OJTHOTO ammapara BO3MOXKHA
YCTAaHOBKAa HECKOJIBKO ITOCJIEIOBATEILHO CTOSIIMX ammaparoB, HaIpPUMED:
(GUIBTPBI — ITUKIIOH; (GUIBTP — CKPYOOEp; IIMKIIOH — MBIJICOCAAUTENbHAS KaMepa,

OaTtapeitHpie NUKIOHBL. D(PPEKTUBHOCTh TaKMX YCTAHOBOK OMPEACISICTCS MO

bopmyie:

K=1-(1-K:1)(1-K2)...(1-Ky),
rie  Ki; K25 ... Ki — s>ddextuBHOCTS MEpBOro, BTOPOTO U MOCIEAYIOUIUX
anmnaparos.

B  kawectBe arMocepoOXpaHHOTO  MEPONPUSATHS  MOXKET  OBITh
UCITIOJIb30BAHO M3MEHEHHE pPexXrma paboThl TEXHOJOTUYECKOTO 000pYyAOBaHMS,
HaIrpuMep, HE COBMECTHOE, a MOCIEA0BATEIbHOE BBIIIOJIHEHUE PsAlla ONEpallnid.
Hcnonb3oBaHue JaHHOTO MEPOMPHUATUS HE CBA3AHO C 3aTpaTaMH, HO TpeOyer
3HAHUW TeXmpolecca, HE NOAXOAUT MJid HENPEepPhIBHOIO TeXIpolecca

(HampuMep, XMMUYIECKOTO TIPOM3BOJICTRA).
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3AJJAHHUE 2
Tema: AHaIu3 U pacyeT 3arpsA3HEHUI U OYUCTKHU BOAHOT0 00bEKTA OT

NMPOMBIIIVICHHBIX CTOKOB H CﬁpOCOB

OCHOBHBIE TIOHATUA
Pacuersl npeaeabHo-gomycTumoro copoca (IIJ1C) B BomoeMbl

CornacHo JNEUCTBYIOIIUM paBuiIam CaHUTAPHO-TUTUCHUYECKUE
TpeOOBaHMS K KadyeCTBY BOJbI OTHOCSITCS TOJIBKO K MECTaM WJIM CTBOpaM
BOJIONOJIb30BaHMUsA, @ HE KO BCEW aKBaTOPUHM BOJHOTO oOBbeKkTa. B BomoTokax
KOHTPOJIBHBI CTBOpP, B KOTOPOM COCTaB W CBOWCTBAa BOJABI JOJIKHBI
COOTBETCTBOBaTh HOPMATHBHBIM, PACIOJIOKEH Ha pacCTOAHUM | KM BbIIIE
OMDKalIIero Mo TSUYSHHIO IyHKTa BOIOOIB30BaHuUs (pUC. 2).

JIJist BOJIOEMOB PBIOOXO3AMCTBEHHOTO HAa3HAYEHUS KOHTPOJBHBIM CTBOP
yCTaHaBIMBaeTcss Ha pacctossHud 0,5 KM OT BBIIyCKa CTOYHBIX Boja. B
HEMPOTOYHBIX BOJOEMAaX KOHTPOJIbHAs 30HAa JOJDKHA COOTBETCTBOBATH

HOpMAaTUBAM B paanycCe 1 kM oT IMIyHKTa BOJOIIOJIb30BaAHUA (pI/IC. 2)

Crsop KontponsHbiit C6poc
BOAOMNONb3OBAHMS cteop CTOMHbIX BOA

Puc. 2. PacnonoxeHue KOHTPOILHOTO CTBOPA B BOJIOTOKAX
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MNOPSAJTOK BBIITIOJIHEHUS PABOTHI

Heo0xomumMo H3yYuTh OCHOBHBIE MOHSTHS M O3HAKOMHTCS C METOJIMKON
pacueroB. Jlamee HEOOXOAMMO TPOBECTH HOKOJOTMYECKYIO IKCIEPTU3Y
MIPOMBITIUICHHOTO 00BhEKTa, BRIOPAHHOTO TI0 HOMEPY BapuaHTa (HOMEp BapHaHTa
COOTBETCTBYET CyMME TOCJICIHUX JABYX (P 3a4CTHON KHUKKHU U TIPEICTaBIICH
B TabmuIe 1).

OTYeT Mo SKOJOTUYECKOW SKCIEpPTU3E JOHKEH COJEpKaTh CIEIYIOUIYIO
uH(pOpMaITHIO:

1) Omnucanue IKOJIOTHYECKUX npobisieM COOTBETCTBYIOIIETO
MIPOMBIIIUIEHHOTO 00BEKTA,

2) XapaKTepUCTHUKA XHUMHUYCCKHX, (U3NYCCKUX M TOKCHKOJIOTHUYCCKHUX
XapaKTEPUCTUK BHIOPACKIBAEMOTO BEIIECTRA,;

3) IpoBeneHHBIC HEOOXOIUMBIC PACUECTHI;

4) Omnwmcanne 00OPYIOBaHMS, PEKOMEHIAYEMOTO JUIS OYHCTKH CTOKOB

(cObpocoB).
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Tabnuua 2 - MicxoaHble JaHHBIE AJIs IPOBEJCHUS pacueTOB

Ne BemecTBo Mecto Vep Rep lup Q, d, Cers, MK, | Bua Bogo- HUcToyHuK
Bapu- copoca M3/ w3y mr/a | mr/a noJib- 3arpsi3HeHHs
aHTa 30BaHUA
1 Xpom Y 6epera | 0,1 4 430 50 50 50 0,5 p.-X. DIIEKTp XUMHUYECKOE TTPOU3BOCTRBO,
Cr (1) XpOMHUPOBaHUE
2 Orunoeiii | B crepxkue | 0,2 3,5 | 840 55 42 53 1,2 K.O. METaJIII000paboTKa
CIHUPT
3 aleToH Y 6epera | 0,3 4 450 40 48 47 0,3 p.X. XHUMHUYECKOE MMPOU3BOJICTBO
4 HHUKEIb B crepxne | 0,4 3,7 930 45 52 42 0,05 K.O. DJIEKTPO XUMHUYECKOE MPOU3BOJICTBO,
HUKEITMPOBAHUE
5 | duxmopdenon | YV 6epera | 0,5 2,8 | 480 43 55 48 0,03 p.X. XHUMHYECKOE MPOU3BOJICTBO
6 |Oxwuck kambiusi| B crepxne | 0,35 | 4,2 950 42 63 52 2,0 K.O. dapMaleBTuKa
7 IUHK VY 6epera | 0,28 | 3,8 920 38 60 55 0,5 X.II. DJIEKTPOXUMHUYECKOE MPOU3BOJICTBO,
IMHKOBAHHUE
8 Keneso B crepxne | 0,1 5 910 52 59 63 0,8 K.O. [TpubopocTtpoenue
9 KOOaIbT VY 6epera | 0,15 | 4,5 470 37 47 59 0,4 p.-X. Mertamnyprus
10 Xpom B crepxue | 0,25 | 2,5 | 900 57 51 62 0,3 K.0. DIEKTPOXUMHUYECKOE IPOU3BOCTBO,
Cr (V) XPOMHPOBaHHE
11 Hedrenpo- VY 6epera | 0,15 | 4,8 | 915 60 62 47 0,5 X.II. HedrenepepabaTsiBaromiuii 3aBoj
JTYKTBI
12 COX B crepxne | 0,23 | 4,3 490 59 44 40 2,0 p.-X. MeTaJIII000paboTKa
13 CMoJIBI Y 6epera | 043 | 2,7 880 62 58 44 0,07 K.O. [Tpon3BOJICTBO CEPHON KHUCIIOTHI
14 Kanmuii, Cd | B crepxne | 0,31 | 3,3 890 47 65 64 0,05 X.II. [Ipon3BOACTBO XMMUYECKUX UCTOUYHUKOB
TOKa
15 ITAB VY Gepera | 0,18 | 2,2 | 390 48 40 58 0,5 p-X. ITpon3BOICTBO MOIOLIUX CPEICTB
16 Keneso, Fe | B crepxne | 0,22 | 4,8 940 39 43 53 0,3 K.0O. MeTtayprus
17 Annnng Y 6epera | 0,4 2,2 | 960 63 64 43 0,3 X.II. XHWMHAYECKOE MMPOU3BOJICTBO
18 Menp, Cu B crepxne | 0,38 | 2,8 400 65 53 51 0,5 p.X. [Ipon3BOCTBO NEYATHBIX IJIAT

P-X. — BOOOCMbI pBI6OX03$[I>'ICTBeHHOFO Ha3Ha4YCHU, X.II. — XO03SICTBEHHO-IIUTHEBOT'O Ha3Ha4YCHUsI, K.0. — Ky.]'H)TypHO-6I)ITOBOFO Ha3Ha4YCHUA,
TT1AB- MMOBCPXHOCTHO-AKTUBHBIC BCUICCTBA
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YVcnoeuvle obo3nauenus
Q — pacxop BOJBI B BOJOTOKE, MY/C.

(] — MaKCUMAJbHBII pacxo CTOYHOM BoabI, My,

Cerropa — KOHIICHTPAIIUS B CTBOPE, MT/JL.

Cy— (pOHOBas KOHIIEHTPALUS IPHUMECH B BOJHOM OOBEKTE, T/M°.

¢ — K03hPUITUEHT U3BUITUCTOCTH PEKH.

D — koo dunuent typOynentaoi auddysuu, m?/c.

L — paccrossHue mo QapBaTepy OT CTBOpa BBIMMyCKa CTOYHBIX BOJ [0
pacuetHoro ctBopa. L=1000 M njs XO3SMCTBEHHO-TIUTHEBOTO U KYJIBTYpPHO-
opIToBOTO BOmOMOIL30Banus; L=500 M my1s 00BEKTOB PHIOOXO03IUCTBEHHOTO
BOJIOIOJIb30BAHUS.

& — K03 (ULHMEHT, YUUTHIBAIOIIMI YCIOBUS BBITyCKa CTOYHBIX BoA. &=1
(BeIMycK y Oepera) win E=1,5 (BBITYCK B CTEPIKEHB ).

N — KpaTHOCTH OOIIETro pa3zdoaBIcHUS.

Nu — KPaTHOCTh HAYaJIbHOTO pa3z0aBiieHus, N, = 1.

No — KPaTHOCTh OCHOBHOT'O pa30aBiieHUs!.

0. — KO3 UIIUEHT, YIUTHIBAIOIINA THAPABINUECKHUE YCIOBUS CMEIINBAHMUA.

lnp — paccTosiHEE OT cTBOpA BBITyCKAa CTOYHBIX BOJ JO PACUYE€THOIO CTBOPA
I10 IIPSIMOM.

Vep — CPEHSISI CKOPOCTh TEUCHUS PEKH.

hep — cpemusist TIyOMHA PeKH Ha y4acTKe OT CTBOPA BBITYCKA CTOYHBIX BOJI
JI0 pacueTHOro CTBOPA.

Y — KO3 (PULIMEHT CMEIIeHHUS.

2. METOAUKA MPOBEAEHUSA PACUETOB
1. Haxoxnenue I1/1C:
IAC = Cnpc - Q.

2. HaxoxieHne KOHILIEHTpAllMU MPeIesIbHO A0MyCTUMOT0 copoca:
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Cnac =n - (IIAK — Cyp) + Cyp.
3. Haxoxnenne (poHOBOI KOHIICHTPAIIMH B PACTBOPE
Cyp=0,5"IIAK.
4. PacueTt KpaTHOCTH OOIIETO pa3zdaBiIeHUsS

n = nﬂ * no,
rae Ny =1;

n0=q+Y'Q.
q

5. Pacuer koapduruenta cmenieHus
1-e %t

1+ (Qlg) e
a=¢-&/D/q;
@=Ly,
Ve 'hcp _
200

6. Pacyer KOHIICHTpAIlMM 3arpsS3HSIOIICTO BEIIECTBA B KOHTPOJBHOM
CTBOpE.

D=

_C.-9+C,1-Q

Cp
y-Q+(q

7. IIlpoBepka IpaBUIBHOCTH pacyeTa:
_Cer =Gy
Npp=——+.
C, -C,

No = No1 , pa3HUIIA MEXKTY STUMHU 3HAYEHUSIMU J0JIKHA ObITh HE OoJiee 10%.

Tak kak aisa paz0aBieHus: ctouHou Bojabl g0 3HaueHui [1JIK nHeobxomumo
OUYeHb OOJIBIIIOE KOJUYECTBO BOJbI, TO HEOOXOAMMO YCTAHOBHUTH 000PYI0BaHUE
JUISL OYUCTKH CTOYHBIX BOJ. Ilocie yCTaHOBKM OYHCTHOTO OOOpYIOBAaHHUS
KOHIIEHTpaLus B CTBOPE Cerpopa YMEHBIINUTCS HAa IPOIIEHT OYMCTKH.

8. PacueT Cerpopa (Macchl BBIOpOCA MOCIIE OUUCTKH)
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CCTBOpa - 100%

X — 80 % (manpumep, 3¢ HEKTUBHOCTH OMOTOTUYECKONU OUUCTKH):

X = M -80% :
100%
CCT1:CCT - X.

Paccumrars Cp!

C,1
v-Q+q
.CpaBuurts 35auenune Cp? ¢ ITJIK:
Cp' <> IIJIK.

10. Cnenathb BBIBOJIBI O MPOJIEIaHHOM padoTe.

OIIMCAHHUE OBOPYJAOBAHUSA, PEKOMEHAYEMOI'O JJIA
OYUCTKHU CTOKOB (CbPOCOB)

Pa3paboTka KOMIUIEKCA OYMCTHBIX MEPONPUITHI (YCTAaHOBKAa OYUCTHOTO
o0opynoBaHus, U3MEHEHUE  PEXKUMOB  pabOThl  TEXHOJOTHYECKOIrO
o0opy/noBaHusl) HEOOXOAMMA JUIsl CHWKEHHE YPOBHS KOHILIEHTpALUU [0
3Hauenuid [IJIC. Meponpusitusa pa3paOaTbiBalOTCS TOJBKO [IJIsl BEIIECTB,

co3Jarmux KoHeHTpanuto Beie [1J[C.
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