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IpakTnuyeckoe 3ausaTue Ne 1
Pacyer MaKCHMAJIbHOM KOHLEHTPALMHU 3arPA3HAIOLIUX BELECTB B
NPU3eMHOM cJioe aTMOC(epbl PU BbIOPOCEe HATPETOH ra3oBO31yIIHONH CMecH

OT OAMHOYHOI'0O TOYCYHOI0 HCTOYHHKA

MakcumanbHOE 3HaYEHUE MPU3EMHONW KOHIIEHTPALUK BPEHOIO BEIIECTBA
Cy (Mr/m® ) mpu BEIOpOCE Ta30BO3MYIIHONM CMECH M3 OJMUHOYHOIO TOYEYHOIO
UCTOYHHUKA C KPYIJIBIM yCThEM JOCTHUTAeTCS TIpU  HEOJIaronmpusSTHBIX
METEOPOJIOTUYECKUX YCIOBUSX Ha pacctossHun X, (M) OT HCTOYHUKA U

ornpenensieTcs no gopmyie:
A-M-F-m-n-
Co = Z (1)
H2(V,AT)1/3

rie A — Kod(pUIMEHT, 3aBUCAIIMN OT TeMIepaTypHOH cTpaTUUKAIIH
atMocdepsl;

M — Macca BpEIHOTO BEIIECTBA, BHIOpAchIBAEMOrOo B arMocepy B EIUHUILY
BpEMEHH, T/C;

F — 0e3pa3mepHbiii K03 (PUIIMEHT, YUUTHIBAIOIIUN CKOPOCTh OCEIaHUsI BPEAHBIX
BEII[ECTB B aTMOC(HEPHOM BO3/yXE;

m, n — KO3(OPUIHUEHTHI, yUUTHIBAIOIINUE YCIOBUS BHIXO/a TA30BO3AYIIHON CMECH U3
YCThsl ICTOUYHUKA BBIOpOCa;

H — BBICOTA UCTOYHHMKA BHIOPOCA HAJl YPOBHEM 3€MJIU (7151 HA3€MHBIX HCTOYHUKOB
MpU pacyeTax MpUHUMAETCI H=2M), M;

n — 6e3pa3MepHbIi KOA(DPUIIUCHT, YYUTHIBAIOIIUIN BIMSHUC pelibepa MECTHOCTH; B
Cllydyae pPOBHOM WM C1abONMEpPEeCEUeHHOM MECTHOCTH C TEepenajoM BBICOT, HE
npesbimaommm 50 M Ha 1 km, n=1.

AT — pa3HOCTh MEXKy TEMIEPATypOil BEIOPACKIBAEMOM Ta30BO3yIIHON cMecu T, U
TEeMIEepaTypoil oKpykaromiero armocgepHoro sozayxa T, °C;

V, — pacxo/] ra30BO3AyLIHON CMECH, M>/C, OIpeeseMblii 10 GopMyIe:
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rae D — AuaMmeTp yCThsl UICTOYHHUKA BRIOpOCA, M;
wo — CPEIHsAST CKOPOCTh BBIXOJa TAa30BO3MYIIHONM CMECH M3 YCThSl MCTOYHHKA
BBIOpOCa, M/C.

3nauenne koddduiMeHTa A, COOTBETCTBYIOLIEE HEOIAronpUsTHbIM
METEOPOJIOTUYECKUM YCIOBUSIM, MPU KOTOPHIX KOHIIEHTPAIMs BPEAHBIX BEIIECTB B
aTMOC(EPHOM BO3JlyXe MaKCUMaJbHa, IPUHUMACTCS] PABHBIM:

1) 250 — nns pationoB Cpenneid Azuu toxuee 40° c.ur., bypstun u UutuHckoit
obnacTu;

2) 200 — ns EBpomneiickoit Tepputopuu ObiBiiero CCCP: mist paitonoB Poccun
okHee S50° c. mr., mma ocranbHbIX patoHOB Hwuknaero IloBoinkbs, KaBkaza,
MomnpnoBsl; ans Asumarckoil Tepputopun Poccum: gns Kazaxcrana, JlanbHero
Bocroxka u ocranbHo# Tepputopun Cubupu u Cpenneit Azuu;

3) 180 — o EBponeiickoii Tepputopun Poccun u Ypana ot 50 go 52° c. mi. 3a
UCKJIFOYEHUEM TIOMAJal0NIMX B 3Ty 30HY IEPEUHUCIICHHBIX BBIIIE PaiOHOB U
YkpauHsi;

4) 160 — nna EBponeiickoit Tepputopun Poccun u Ypana ceBepree 52° c. 1. (3a
uckimoueHueM Llentpa ETC), a takke minga YkpauHbl (71 pacrlojiOKEHHBIX Ha
Ykpanne uctouyHukoB BeicoTOM MeHee 200 M B 30He oT 50 mo 52° ¢. mr. — 180, a
toxHee 50° c. mr. — 200);

5) 140 — nns MockoBckoi, Tynbckoit, Pa3anckoii, Bmagumupckoii, Kamyxckoid,
NBanoBcKoi o0acTei.

Heobxoaumo oTMETHTH, 4TO 3HadeHHs M (r/c) ciemyeT OTHOCUTh K 20-
30-MMHYTHOMY TE€pUOJy OCPEIHEHHUS, B TOM 4YHCJI€ U B ClydYasx, Korjaa
MPOJIOJDKUTELHOCTh BhIOpoca Menee 20 mwmH. [lpm ompeneneHun 3HaAYCHUS
AT, °C, cnenyeT MPUHUMATH TEMIIEpaTypy OKPYKAIOIIETO aTMOC(EepHOro BO3IyXa

T,, °C, paBHOW CpeIHEH MAKCHUMaJbHOW TEMIIEpaType HAPYKHOTO BO3AyXa
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Haubosnee xapkoro mecsaua no CHull 2.01.01-82, a Temnepatypy BeIOpacbiBaeMOi
B atMocdepy razoBo3nymHOW cmecH T,, °C, — MO NEWCTBYIOMUM IS JTaHHOTO
MIPOU3BOJICTBA TEXHOJIOTHYECKUM HOpMATUBaM. /{711 KOTEIbHBIX, pabOTAIONINX IO
OTOMUTEIBFHOMY TpaduKy, AOMYyCKAETCS MPH pacdyeTax NPUHUMATh 3HAYCHHS T,
PaBHBIMU CPEJTHUM TEMIIEpaTypaM Hapy>KHOT'O BO3/1yXa 3a CaMbIil XOJIOAHBIN MeCSI
no CHull 2.01.01-82.
3nauenne 6e3pazmMepHoro koddduimenta F IpUHAMACTCS:
1) s ra3o00pa3HbBIX BPEAHBIX BEIIECTB W MEJIKOAMCIEPCHBIX a’po30Jiei
(BbUTH, 30711, U T.I., CKOPOCTH YIOPSIOYEHHOTO OCEAaHU KOTOPBIX MPAKTUYECKH
paBHa HYJO) — 1;
2)  nus MENKOAMCIEPCHBIX adpo3oJiel (KpoMe yKa3aHHBIX B 1. a) IPU CPEAHEM
AKCIUTYaTallMOHHOM K03 (UIIMEHTE OUYUCTKU BBIOpOCcOB HEe MeHee 90% — 2; ot 75
10 90% — 2,5; menee 75% u 1ipu OTCYTCTBUU OUUCTKH — 3.

3HadeHuss KOAPGUIMEHTOB M M N ONPEACNAIOTCS B 3aBUCUMOCTH OT

[apaMmeTposB f, vy, Uy U fo:

w3D

= . 3
f =1000-——; 3)
vy = 0,65 (Vy - AT/H)'/?; 4
(1)0 * D
v =13" ; 5
Ul - (5)
fe =800 - (uv3)°. (0)
KoadduureHnt m onpenensieTcsi B 3aBUCUMOCTH OT f no Gpopmysam:
1 .
M= Ger+or 7+0,343/f mpu f<100; (7)
1,47
m = 3 TIpH £>100. (8)
Hnsa £,<f<100 3naueHue kodhduUIMEeHTa M BEIYUCIICTCS TIPH f,=f .
Koaddumment n npu f<100 onpenesnsercsa B 3aBUCUMOCTH OT vy, 110 hopmyram:
n =1 0pH vy>2; 9)
n=0,532-v% — 2,13 - vy + 3,13 npu 0,5<v,,<2; (10)

n = 4,4 - vy, pu v,<0,5. (11)



IIpuMmep pacuyera
Hcxoonvle danuvle. VICTOUHUKOM 3arpsi3HEHUsT aTMOc(epsl SBIsIeTCS TpyoOa
KOTEJIBHOM ISl TEXHOJOTUYECKUX HYX /I B T. [Ien3a. ctounuk nmeer cienyronme
napaMeTpel: BbicoTa H=30 ™M, auamerp ycThsi D=1 M, CKOpOCTH BBIXOJIa
ra30BO3/YIIHOM CMECH U3 YCThA wo=7,06 M/c, ee pacxon V,=5,54 m>/c, Temmneparypa
T,=160°C. MaccoBslii BeIOpOoC nuokcuma azora M=4,1 r/c m okcuma yriepoja

M=11,4 r/c. MecTHOCTb pOBHas.

Pewenue. Bennunna C,, onpenenserca o gpopmyie (1). Koapduuuent A nins
r. [len3sr paBen 160. Kosdbdumuent F=1 s ra3000pa3HbIX 3arps3HAIONIMX
BemiecTB. KoTenbHas mpeaHa3HayeHa Uil  TEXHOJOTMYECKUX HYXH (He
OTOMNUTENbHAS), TO €CTh Harpy3Kka Ha KOTJIbl U MacCOBBIE BBIOPOCHI 3arps3HSIONINX
BEILIECTB OJMHAKOBBI B TEIUIBIA U XOJIOAHBIN mepuoasl roga. [loaromy npuHumaem
TEeMIepaTypy HapyKHOTO BO3/yXa Il HauboJiee HEBBITOAHOTO cliydasi (B TEIUIbIM
NEepHOJl) PABHOM CpeaHEed MaKCUMalIbHOM TeMIepaType Hapy>XHOTO BO3/yXa
HauOonee xapkoro wmecsita mno CHull 2.01.01-82 T7,=25,3°C. Torna
AT=T.-T,=(160-25,3)=134,7°C. Jlns  poBHOH  MECTHOCTH KO3 UIIMEHT,
YUUTHIBAOIINK BIusHUE penbeda, n=1. J{ns onpenenenus kodhGUIIMEHTOB M U n

HEO0OXOAMMO PacCUUTATh MAPAMETPHI [, vy, Uy U f, (3)—(6) COOTBETCTBEHHO:

~1000-7,06% - 1
~30%2134,7
v, = 0,65 - ((5,54-134,7)/30)/3 = 1,9,
. 1,3:7,06-1
Uy =——F—
30
£, =800 - (0,306)3 = 22,9.

= 0,411,

= 0,306,

Koaddumment m onpenensiercs no popmyne (7):
m =1/(0,67+0,1-(0,411)/? + 0,34 - (0,411)*/3) = 1,013.
Koaddumment n onpenensiercs mo ¢popmye (10):

n=0,532-1,92 —2,13-1,9 + 3,13 = 1,003.



Torma mist mmoxcuaa a3ora:

160-4,1-1-1,013-1,003-1,0
302.(5,54-134,7)1/3

C, = = 0,0816m2/M°.

Jlns okcuza yriepona:

160-1,14-1-1,013-1,003-1,0

= 3
02 Gaesanis 0023 M/,

C, =

[MAK mis quokcnaa a3ota M OKCHAA yriiepoga cooTBeTcTBeHHO paBHbl 0,085 u
5 mr/M?, cnenosarensio C,<ITJIK mis oboux Bemiects (0e3 ydera (HOHOBBIX

KOHIICHTparui u apyrux NU3A, BeIOpachIBarOIUX ATH BEIIECTBA).

3aganue
YcioBue 3aa4u CMOTPUTE B MPUIIOKEHUH 1.
PaccuntaTh MakCHMaJIbHYIO KOHLICHTPALIMIO 3arpsi3HSIONIMX BEIIECTB B

IMIPU3CMHOM CJIOC aTMOC(l)GpBI OT OANHOYHOI'O UCTOYHHKA BI)I6pOCOB.

Bonpocs! k npakrnyeckomy 3ansaTuio Nel
1. Jatb Kiaccu(uKalnio HCTOYHUKOB BEIOPOCA BPEAHBIX BEILIECTB IO BBICOTE.
2. ITo xakoil dopmylie ompenenseTcss MakKCUMalbHOE 3HAYCHUE MPU3EMHOMU
KOHLIEHTpaluH (c,) MpU BIOpOCE ra30BO3AYLIHON CMECH U3 OAMHOYHOTO TOYEUHOTO
VCTOYHHKA?
3. OOBSICHUTH 3HAYEHHMS] KaXKIOro mapamMerpa B ¢opMmyle pacuera
MaKCUMaJIbHOTO 3HA4Y€HUs TMPU3EMHOM KOHIeHTpamuu (c,) Tpu BBIOpOCE
ra3oBO3/yIIHON CMECU U3 OAMHOYHOI'O TOYEYHOTO HCTOYHHKA.
4. Kaxoii uuTepBan ocpeiHeHHs MPUHUMALOT JJIs ONPEJEICHHS MacChl BRIOpoca
3arpsI3HSAIONIETO BellecTBa?
S. Urto xapaktepusyeT kodpduniueHt r? Kakue 3HaueHus: 3Toro KodhpuiiueHTa

MIPUHUMAIOTCS, U IPA KAKUX YCIOBUSAX?

IIpakTnueckoe 3ansaTue Ne 2

Pacyer MmakcuMaJIbHOM KOHIHCHTPAIMH 3arPAZHAIOIIUX BECIIECCTB B
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MPU3EMHOM ¢Ji0e aTMOc(epsl MPU BHIOPOCE X0JI0IHOM ra30B03IYLIHON cMecH

OT OIMHOYHOI'O TOYCYHOI'0 HCTOYHHUKA

BennunHy MakcHManbHOW NMPU3EMHOM KOHLIEHTPALMU BPEAHOTO BEIIECTBA
Cy (Mr/m* ) mpu BEIOpOCE XOJIOMHON Ta30BO3AYIIHOM cMecH (BBIOPOC CUMTAETCS
X0JOMHbIM, eciau AT=0 wmm f>100 u v;,>0,5) U3 OAMHOYHOTO TOUYECUHOTO
UCTOYHHUKA C KPYIJIBIM yCThEM JOCTHUTAeTCS TIpU  HEOJIaronmpusSTHBIX
METEOpPOJIOTUUYECKUX YCIOBUAX Ha paccTossHuM X, (M) OT HCTOYHHKA U

ompenensieTcs no Gopmyie:

A-M-F-n-n
M= H4/3 B (12)
rne K =D/8-V, =1/(7,1- (woV1)Y?). (13)

KoaddummenTsr A, F, n TpUHUMAIOTCS TakXKe, KaK W JUIsl HAarpEeThIX HCTOYHUKOB.
Koaddumment n onpenensiercs no popmynam (9) — (11) npu vy=v,,.

(Pacuem npo6oosim aHano2uiHo UCMOYHUKY C 20PSHUUM 8bIOPOCOM).

3aganue
YcnoBue 3a1a4u CMOTPUTE B IPUIIOKEHHH 1.
PaccuntaTh MakKCUMaJIbHYIO KOHIIEHTPALMIO 3arpsi3HSAIOIIMX BEIIECTB B
MPU3EMHOM CJI0€ aTMOC(epbl OT OAMHOYHOTO MCTOYHHUKA BBIOPOCOB C XOJOJHBIM

BBEIOPOCOM.

Bonpocsl kK npakTHYecKoMy 3aHATHIO Ne 2
1. HaTth Kimaccupukanuio BBIOPOCOB BPEIHBIX BEIIECTB IO PAa3HOCTH
TeMIepaTyp ra30BO3AYIIHON CMECH U OKPY KaroIIel cpeabl (47).
2. ITo xakoif dopmylie omnpenenseTcss MakKCUMalbHOE 3HAYCHUE MPU3EMHOMN
KOHIIEHTpAIH (c,) IPH BBIOPOCE XOJIOTHOM Ta30BO3AYIITHON CMECH U3 OJUHOYHOTO
TOYEYHOI'0 UCTOYHUKA?

3. OOBsICHUTH, 3HAYECHHS KaXIOTO TMmapamerpa B ¢opMmysle pacdera
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MaKCUMAaJIbHOTO 3HaYEHUSI MPU3EMHOM KOHLEHTpauuu (c,) IpHU BBIOPOCE XOJIOAHOM

Fa30BO3I[yH_IHOI71 CMCCH U3 OJUMHOYHOI'O TOYCYHOI'O NCTOYHHUKA.

IIpakTnyeckoe 3ansaTue Ne 3
Pacuer paccTosiHusi OT HCTOYHHKA BBIOPOCa, HA KOTOPOM NPHU3EeMHasA
KOHLIEHTPALMs NP HeOJIAarONPUATHBIX METEOPOJTOTHYEeCKUX YCIOBUSAX

JOCTHUTIaeT MAKCHUMAJIBHOI'O 3HAYCHUA

Paccrosinue X,, (M) OT HCTOYHHMKA BBIOPOCOB, Ha KOTOPOM IPHU3EMHAs
xkoHuenrpamusa C (mr/m’) mpm HMY gocturaer MakCUMAanbHOTO 3HAYEHMS
Cy (mr/m®), onpenensercs no Gpopmyie:

X,=GB-F)/4-d-H, (14)

riae 6e3pasmepnbiit koahduireHt d npu <100 HaxoauTtcs no Gopmynam:

d=248-(1+0,283/f) mpu Y»<0,5; (15)
d = 4,95 -vy(1+ 0,28 3/f,) npu 0,5<v,<2; (16)
d=7 vy/*(1+0283/f,) npu v, >2. (17)
[Tpu f>100 unu AT=0 3HaYeHUE d HaXOAUTCS 1O hOpPMYJIaM:
d = 5,7 npu v,<0,5; (18)
d = 11,4 - vy, ipu 0,5<v,<2; (19)
d =16 - \/v;, iput v}, >2. (20)

IIpuMmep pacuera
Hcxoonvie dannvie npuname u3 npumepa 1.
Pewenue. Benmnuuny X,, onpenensiem o ¢opmyine (14), rne 6e3pa3mepHbIit
ko3 uieHT d no 3aBucumoctu (16) paBeH:
d=495-19-(1+0,28(0,411)*/3) = 11,36.
Torna
X, = ((5—-1)/4) - 11,36 - 30 = 341m.
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3HaueHus C, H X, ONpEAeNeHbl i1 ONAacHOM CKOpPOCTH BeETpa

u,=v,~1,9 m/c.

3aganue
YcioBue 3aga4u CMOTPUTE B IPUIIOKEHUH 1.
PaccuntaTh paccrosHHEe OT MCTOYHHKA BBIOpOCA, Ha KOTOPOM MpHU3EMHas
KOHIICHTpAIUsl IPU HEOJAronpUsiTHBIX METEOPOJIOTHYECKUX YCIOBUSX JIOCTUTAET

MaKCUMAJIbHOI'O 3HAYCHM .

Bonpocel k npakTuyeckoMy 3aHATHIO Ne 3

1. I[To xakoil popmysie onpenensieTcst pacCTosHUE (X, ) OT HCTOUYHUKA BEIOPOCOB,
Ha KOTOpPOM mpu3eMHass KoHueHTpauusa npu HMY nocturaer maxcnmanbHOTO
3HaYeHus C,,”?

2. OOBACHUTH 3HAYEHUSI KaKJOro MapaMmerpa B (popmysie pacuera pacCTOSIHUS
X, JJISI OJUHOYHOTO TOYEYHOTO MCTOYHHMKA BBHIOpPOCA C HArpeToi ra3oBO3AYIIHON
cMmechlo (a7>0).

3. OOBSACHUTH 3HAYCHUS KAXKJOTO MapaMeTpa B (hopMyie pacuera pacCTOSHUS
X, U1 OAMHOYHOI'O TOUYEYHOTO MCTOYHHKA BBIOpPOCA C XOJOJHOW ra30BO3AYLIHON

cMmechbio (a1=0).

IIpakTnueckoe 3ansaTue Ne 4
Pacuer omacHoii ckopoctu Berpa u, (M/c). Pacuer mMakcuMajbHOIro
3HAYEHHUs] NPH3EMHON KOHLIEHTPALMH BpPEIHOro BemecrBa C,, (Mr/m*) mpu
He0JIarONPUATHBIX METEOPOJOTMYEeCKHX YCJIOBUSIX M CKOPOCTH BeTpa,

OTJIMYAIOLIEHCH OT OIACHON CKOPOCTH BETpPa

3HadeHHnEe OMacHO CKOpoCTH u, (M/C) Ha ypoBHE ¢uirorepa (o0braro 10 M OT
YPOBHSI 3€MJIH), MPU KOTOPOH JOCTHUTAETCS HAWOOJIbIee 3HAYCHHUE IMPU3EMHON

KOHIIEHTPAlMU BPEIHBIX BemecTB C, (Mr/m°), B ciaydae f<l00 ompenemsercs mo
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dbopmymnam:

u,=0,5 npu v,,<0,5; (21)
u,=v,, ipu 0,5<v,<2; (22)
Uy =, (1+ 0,12 - /) upu v,>2. (23)

[Tpu f>100 nmu AT=0 3HAYCHUE Uy, BRIYUCISAETCS TI0 (opMytam:
u,=0,5 npu v;,<0,5; (24)
u,=v,, Ipu 0,5<v,;,<2; (25)
Uy = 2,2 - vy, IpU v, >2. (26)

MakcumanbHOE 3HAYEHHE MPU3EMHON KOHIIEHTPAIlMUM BPEIHOTO BEIlEeCTBA
Cyx (Mr/M*) mpu HMYVY u ckopoctr BeTpa u (M/C), OTIMYAIOIIEHCS OT OMAcHOM
CKOPOCTH BeTpa u, (M/c), onpeaensiercs no Gpopmyie:

Cuu =1 Cy (27)
rae r — Oe3pa3MepHas BEIMYMHA, OTpeesieMas B 3aBUCHMOCTH OT OTHOIICHUS
u/4, ¥ 1o GpopMyaam:

r=0,67-(m/uy) + 1,67 - (u/u,)?—1,34- (u/u,)* 0pu u/u, < 1; (28)

T 2-(u/my)?—(u/my)+2

1npu u/u,>1. (29)

Paccrosinue oT ucrounuka BeiOpoca X, (M), Ha KOTOPOM IIPU CKOPOCTH BETpa
u (M/c) u HMY mnpuszemMHas KOHUEHTpALMs BPEIHBIX BEIIECTB JOCTUTAET

MaKCHMAaJILHOTO 3Ha4eHHs C,,,, (MI/M>), onpenensiercs o Gopmyire:

X =D Xu (30)
rie p — Oe3pa3MepHbIi KOA(DPHUIIMEHT, OIpeAcisieMblii B 3aBUCHUMOCTH OT
OTHOLLIEHUSA U/ ¥, ¥ 110 PopMyIam:

p =3 npu u/u, < 0,25; (31)
p=2843-(1-wu/u,)®+ 1 1pu 0,25<u/u, < 1; (32)
p=0,32-u/u, + 0,68 Ipu u/u,>1. (33)

IIpumep pacuera
Hcxoonvie oannvie npunsame u3 npumepa 1.

Pewenue. Ilo NpCABAPUTCIIBHBIM paCdCTaM 3ada4d YCTAHOBJICHO, YTO
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kodhpurmmentf<100 u paBen 0,411. Ilapamerp v, = 1,9 M/c u ymoBieTBopsieT
ycnoBuro 0,5<v,<2, mo3TOMy NpPUHMMAEM 3HAYEHHUE OIACHOM CKOPOCTH BETpa
u,=v,—1,9 M/c.
OnpenenuM MakCUMaIbHOE 3HAYCHHUE MTPU3EMHONM KOHIICHTPAIIUU BPEIHOTO
Bemiectna C,,, (Mr/M°) mpu HMY u ckopoctu BeTpa u = 2,5 M/C, OTIMYAOIIENCS OT

omacHou ckopoctu Betrpa v, (M/c). T. k. u/m,=1,316>1, mo dopmyne (29)

3-(2,5/1,9)
2:(2,5/1,9)2—(2,5/1,9)+2

OMpEeNICNIUM MapaMeTp r = = 4,15. 1o popmymne (27) paccuntaem

MAaKCHUMaJIbHOE 3HAYECHUE MPU3EMHON KOHIIEHTPAIIMU BPEIHOrO BElIeCTBA C,, JJIS
anokcuaa asora: C,, = 4,15-0,0816 = 0,0339 MT/M. Hma okcupa yriepona: Cy, =

4,15 - 0,023 = 0,0955 MI/M>.

Paccrosinue ot ncrouHuka Beibpoca X,,, (M), Ha KOTOPOM ITPU CKOPOCTH BETpa
1 1 HMVY npusemHast KOHIEHTpaIus BpeIHbIX BEIIECTB JOCTUTaeT MAKCUMAJIBHOTO
3Ha4yenus C,, (Mr/m’), paccuuraem 1o popmye (30). [peasapuTensHO OIpeaeaInmM
oe3pazmepubiil kordduiment p u3 yenosui (31) — (33). T. k. u/u,=1,316>1, TO 1o

ycnosuto (33) p=0,32-2,5/1,9+ 0,68 = 1,1, Toraa X,,, = 1,1 - 341 = 375, 1m.

3aganue
YcnoBure 3a1a4u CMOTPUTE B IPUIIOKEHHH 1.
PaccuntaTh onacHyo CKOpocTh BeTpa u, (M/c). PaccuntaTh MakcuMalibHOE
3HAuEHWE IPU3EMHOM KOHLEHTPAMM BPEIHOTO BemecTBa C, (Mr/mM°) mpu
HEONMAronmpusITHBIX ~ METEOPOJIOTMYECKUX  YCIOBHAX W CKOPOCTH  BETpa,

OTJIMYAOIICHCS OT ONTACHOM CKOPOCTH BETpA.

Bonpocsl k npakTnyeckoMy 3aHATHIO Ne 4
1. Ha kakoM paccTosHHM OT IMOBEPXHOCTH 3€MJIM OIPEACIAIOT 3HAYECHHE
OTNAaCHOM CKOPOCTH BeTpa?

2. [To xakum (opmynam onpenenseTcss 3HaueHUe ONacHOM CKOPOCTH BeTpa AJis
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HarpeToi ra3oBO3AYIIHON cMecHu?
3. [To xakum hopmyam ompenensseTcss 3HAYCHUE OMAaCHON CKOPOCTH BETpa IS
XO0JIOJTHOM ra30BO3AYIIHON cMecHu?
4. [To kakoit opmyrne ompeaensercs 3HAYCHUE MPU3EMHOW KOHIICHTPAIHH
BpeIHOTO BemecTna (c,,) mpu HMY u ckopocTu BeTpa, OTINYAIOIICHCS OT OMacHOM!?
5. OOBIICHUTH 3HAUCHHUS KaXKIOro mnapamerpa B (Gopmysie pacuera MpU3eMHOU
KOHIIGHTpAIluu BpenHoro BemectBa (c,,) npu HMY wu ckopoctu BeTpa,
OTJIMYAIOLIEHCS OT OITACHOM.
6. [To kakoit (hopmysie ompenensieTcss paCCTOSTHUE OT UCTOYHUKA BhIOpoca (X,,),
Ha koTopom nipu HMYVY u ckopoctu BeTpa, OTIMYaronencss OT ONacCHOW, MPU3eMHas
KOHIIEHTpAIUsl BPEAHBIX BEIIECTB JOCTUTAET MAaKCUMAJILHOTO 3HaUYeHUs (C,, )7
7. OOBSICHUTH 3HaYEHUSI KAKIOT0 napaMmerpa B (hopMmyJsie pacuera pacCTOsSHUE
OT HCTOYHUKa BbIOpoca (x,,), Ha koTtopom mpu HMY u ckopoctu Betpa,
OTJIMYAIOIIEHCA OT OINACHOM, NpU3eMHasi KOHUEHTpalus BPEOHBIX BEIIECTB

JIOCTUTAeT MAaKCUMAaJIbHOTO 3HAYCHUS (C,, ).

IpakTuyeckoe 3ansaTue Ne 5
Pacyer mnpu3eMHOH KOHUEHTPALUUM 3arpA3HAIONIMX BelleCTB B
atmocdepe C (mr/m?), o ocu (pakesa BLIGPOCA HA PAJIMYHBIX PACCTOSHUAX X
(M), OT HCTOYHHMKA 3arPSA3HEHUs ATMOC(ephI IPH ONACHONH CKOPOCTH BeTPa u,

(M/c)

[Ipu omacHoi#l ckopocTH BeTpa u,, (M/C) MpU3eMHasi KOHIIEHTPAIUs BPEIHbBIX
3
BemecTB C (Mr/m°), B armocdepe mo ocu ¢akena BbIOpoca Ha Ppa3IUUHBIX
paccTostHUSX X (M), OT UICTOYHHMKA BBIOpOCa onpeesieTcs no Gpopmyre:
C=s;:Cy, (34)

rae s; — Oe3pa3MepHbIi KOI(POUIIMEHT, OmpeaesieMblii B 3aBUCUMOCTH OT
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OTHOILEHUs X /Xy, u kodduumenta F o Gopmynam:
st =3-(X/Xu)*— 8- (X/Xy)? + 6(X/Xy)? ipu X /X <1; (35)
s; = 1,13/(0,13 - (X/X,)% + 1) npu 1<X/X,,<8; (36)
s1 = (X/Xy)/(3,85 (X/Xy)? — 35,2 (X/Xy) +120) nipu F<1,5 u X/X,,>8; (37)
s1=1/(01- (X/Xy)%+ 2,47 - (X/Xy) — 17,8) ipu F>1,5 u X/X,,>8. (38)
JUJIsi HU3KUX W Ha3eMHBIX MCTOYHUKOB (BbICcOTOM H He Oonee 10 M) mpu
3HaueHusx X/Xy<l BenuunHa s; B (34) 3aMmeHseTCs Ha BEIUMYUHY Squ,
OTpeIeNIIeMYIO B 3aBUCUMOCTH OT X /X, 1 H 110 popmyie:

sH =0,125- (10 — H) + 0,125 - (H — 2) - s, ipu1 2<H<10. (39)

IIpumep pacuyera
Hcxoonvle dannvie npunsame uz npumepa 1 ons oxcuoa yenepooa.
Pewenue. Bemuuuna C omnpegensercs mno ¢opmyne (34), rae s,
pPaCcCUUTHIBACTCS B 3aBUCHMOCTH OT OTHOIICHUS X /X, 110 hopmyinam (35) — (38).
3agaauMcs HHTEpBadaMuy 3HaueHu! X, Hanpumep 50 M ipu X /X, <1.
Jnsa X=50 m ko3 dunueHt s; mo Gopmyne (35) paseH:
sy = 3-(50/341)* — 8- (50/341)3 + 6(50/341)2 = 0,106.
Torna o dhopmyne (34):
C = 0,106 - 0,023 = 0,0024 Mr/m°.
s X=400 M ko3pdunmeHT s; paccuutbiBaeMm no Gopmysie (36) paBeH:
s, =1,13/(0,13 - (400/341)% + 1) = 0,959.
Torna o hopmyine (34) nns X=400 m
C =0,959 0,023 = 0,0221 mr/m>.

JI1st ocTanbHBIX 3HAUYEHUN X pacyeThl KOHLEHTpanui C cBoJuM B Tadiuiy S.1.
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Tabmuma 5.1 — Pacder KOHIIEHTpaIIMiA 3arpsA3HSIIONIETO BEIIECTBA MO OcH (hakena

BBIOpOCa

XM (XX, |S; C, mr/m?
1 2 3 4
50| 0,147| 0,105/ 0,0024
100| 0,293 0,336/ 0,0077
150 0,44| 0,592 0,0136
200| 0,587 0,805 0,0185
250( 0,733] 0,939 0,0216
300 0,88 0,994| 0,0229
341 1 1| 0,023
400| 1,173| 0,959 0,022
600| 1,76/ 0,806| 0,0185
800 2,346/ 0,659| 0,0152
1000| 2,933| 0,534| 0,0123
1200| 3,519| 0,433 0,01

Ha ocHOBaHMM TaHHOM Ta0JIMILIBI CTPOUM I'paruecKyro 3aBUCUMOCTb C=f(X).
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Pucynok 5.1 — I'paduueckas 3aBUCUMOCTh C=f(X) H3MEHEHHUS KOHIICHTpaIUU

3arps3HSIONIMX BEIIECTB 110 OCH (hakesa BhIOpoca

3aganue

VYcnoBue 3a1auu CMOTPUTE B TPUIIOKEHHH 1.
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PaccunTtath mNpH3eMHYI0 KOHIIGHTPALMIO 3arps3HSIONIAX BEIIECTB B
armocdepe C (Mr/m?), mo ocu (akena BeIOpOCAa Ha PaA3IUYHBIX PACCTOAHHUSIX
X (M), OT WCTOYHHMKA 3arpsi3HEHHs aTMOC(epbl MPH OMAaCHOW CKOPOCTH BeTpa

u,, (M/c).

Bonpochl kK npakTHYecKOMY 3aHATHIO Ne 5
1. ITo xako# dopmylie pacCUMTHIBACTCS MpPU3EMHAs KOHIICHTPAIUsl BPEIHBIX
BemecTB (c) B atMocdepe 1o ocu (akena BEIOpoOca Ha pa3IMIHBIX PACCTOSHUSIX (X)
OT UCTOYHMKA BbIOpOCA MPU ONACHOM CKOPOCTH BETpa?
2. OOBICHUTH 3HAYEHUS KAXA0ro napameTrpa B (popmysie pacueTa MpU3eMHOU
KOHIIEHTpAllMu BPEIHBIX BEIIECTB (c) 1Mo ocu (akena BeIOpoca.
3. [Ipn kakux ycnoBusx B (¢GopMmyse pacuera MPU3EMHON KOHIEHTPALMH

MPUMEHSIOT MapaMeTp sy ?

IIpakTnyeckoe 3ansarue Ne 6
Pacyer mnpu3eMHOH KOHUEHTPAMM 3arpA3HAKOIINX BelleCcTB B
armocepe C, (Mr/m’) mo mnepmeHaMKyJIspy K ocu ¢daxeia BbIGpoca Ha
Pa3JIMYHBIX paccTosiHuAX Y (M) mpH ONMACHOW CKOPOCTH BeTpa u, (M/C) OT

TOYKHU X=X,

3HaueHWE TPU3EMHOW KOHIIGHTPAIMM BPEIHBIX BEIIECTB B armocdepe
Cy (mr/m®) Ha paccrosuuu Y (M) IO NEPIEHAMKYJIApPY K ocu (hakena BeIOpoca
onpenensercs no popmyJe:

Cy =53 C, (40)
r71e s, — 0e3pa3MepHbIi K0P HUITMEHT, ONPeaeIIeMbIi B 3aBUCUMOCTH OT CKOPOCTH
BETpa u, M/C, U OTHOIICHUS Y /X 10 3HAYCHUIO apTyMEHTa ty:

ty = u-Y?/X? npu u<5; (41)
ty = 5-Y?/X? ipu u>5; (42)

o popmyse:
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S, =1/(1+5-t, +12,8-t2 + 17 - t; + 45,1 - t})2. (43)

IIpuMmep pacuera
Hcxoonvle dannvie npunsame uz npumepa 1 ons oxcuoa yenepooa.
Pewenue. Benuuuna C, onpenensiercs mo Gopmyse (40), rae koapduureHT
s, ompenensiercs 1o ¢dopmynae (43) B 3aBHCUMOCTH OT apryMeHTa ty,
pPacCUUTHIBAEMOTO 110 YypaBHEHUsAM (41), (42).

3agaemMcs UHTEepBaiamMu 3HaUeHUN Y, st Y=20M.

b= 22 20° _ 0,00654;
Y= 3412 — 7 ’
s, =1/(1+5-0,00654 + 12,8 - 0,00654% + 17 - 0,006543 + 45,1 - 0,00654*)2 =
0,0968,

TOTJ1a:

Cy = 0,968 - 0,023 = 0,0223 mr/m>.
JI1st ocTanbHBIX 3HAUYEHUN Y PE3yNbTaThl PACUETOB CBEJIEHBI B Ta0IUIy 6.1.
Tabnuna 6.1 — Pacuer KOHIEHTpaIM 3arpA3HAIONINX BEILECTB MEPIEHIUKYIISIPHO

ocH ¢akena

Y,m ty 2 Cy
0 0 1 0,023
20 0,0065 |0,9367|0,0215
40 0,0261 | 0,7697]0,0177
60 0,0588 |0,554910,0128
80 0,1046 | 0,35110,0081
100 0,1634 |0,1949] 0,0045

Ha ocHoBe manHO#W Tabmuiel cTpouM rpaduyueckyro 3aBUCUMOCTH Cy=£Y),

U300paKEHHYIO0 Ha PUCYHKE 6.1.
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Pucynok 6.1 — I'paduueckast 3aBucuMocthb C,=fY) U3BMEHEHUS KOHIICHTPAIIUH

3arpsA3HSIONIMX BEIIECTB M0 NEPIEHIUKYIAPY K ocu (pakena BeIOpoca

3ananue
YcnoBue 3a1a4u CMOTPUTE B IPUIIOKEHHH 1.
PaccuntaTh mnpu3eMHYI0 KOHIIGHTPAIIMIO 3arpsi3HAIONIMX BEIIECTB B
armocdepe Cy (Mr/m3), O IEPIEHANKYIAPY K OcH (haKena BeIOpOca HA Pa3IMIHbIX

paccTostHUSX Y (M), IPpU OMACHOM CKOPOCTH BETPA Uy (M/C) OT TOUKU X=X ;.

Bonpocsl kK npakTHyeckoMy 3aHATHIO Ne 6
1. [To kaxoil hopMmyisie paccuUTBHIBAETCS MPU3EMHAsT KOHUEHTpPALUs BPEIHBIX
BellecTB (c) B arMmocdepe Mo MNEpHeHAUKYISIpY K ocu (akena BbIOpoca Ha
pa3nuuHbIX paccTosHusX (Y) OT HMCTOYHMKA BBIOpOca MPH OMACHOW CKOPOCTH
BeTpa’?
2. OOBSICHUTH 3HAYEHUS KAXA0ro rmapameTrpa B (hopmysie pacueTa Mpu3eMHOU

KOHIICHTpAIIMU BPEIHBIX BEMIECTB () 1Mo ocH (pakesa BrIOpoca.
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IIpakTnyeckoe 3anarue Ne 7
I'padpuyeckoe mnocrpoeHue moJsed (M30JMHUI) KOHIEHTPANU B
NPU3eMHOM cJoe aTMocdepbl BbIOPOCOB 3arpA3HAKIIAX BelIeCTB OT

OAMHOYHOI'0 TOYCYHOI'0O HCTOYHHKA

Pe3ynbraT pacuera paccemBaHus 3arpsA3HAIOIINX BEIIECTB B IPU3EMHOM CJI0€
aTMoc(epbl MpeACTaBIsIeTCS B Tpad@UuecKoM BUE U30JIUHUSMU KOHIICHTpALUi Ha
pacyeTHOM MPSIMOYTOJIbHUKE. 3JHAUEHUs KOHIeHTpamui, kpatHeie 0,1 gome ITJIK
(W apyroit), HaXOASTCS, KaKk IMPaBWIO, HA MPSMOM MEXAY ABYMSI COCEIHUMU
TOYKaAaMHU CETKM U onpeaenstorcs wuHrepnoimsauued. [locie oTpickaHusa HX
MECTOMOJIOKEHUSA U1l BCETO MPSMOYTOJIBHUKA 3TH TOYKHA COCIUHSIOTCA MEXKIY

coboii, 00pa3ys JIOMaHbIe KPUBBIC N30JMHUN KOHIICHTPAIIUM.

IIpumep pacuyera

Hcxoonvie dannvie npuname u3 npumepos 1 — 6.

Pewenue. Benmnunna C,=0,023 mr/m® npu X, =341 M. 3HaueHus MPU3EMHBIX
n30JMHUI KoHuenTpanuii mpumem 0,01; 0,015; 0,02 mr/m?.

Koopannate! X 1 Y 101 3TUX KOHUEHTPALMK ITPUMEM HEIOCPEICTBEHHO U3
rpadukoB B mpumepax S u 6. [lonyueHHble JaHHbIE TPUBEIEHBI B Ta0nuue 3. B Helt
6 TOUYEK MPHUHSATHI U3 MPUMEpa S5 NIl 3HAYCHU KOHILIEHTpAIui BIOJIb Ocu (pakena,
T. e. nmpu Y=0. [pyrue 6 TO4YeK NpPUHATHI W3 mOpumepa 6 I 3HAYCHUU
KOHLIEHTpaluil NeprneHIuKyIsIpHO Oocu (akena npu (puxcupoBaHHOM X=341 wm.
HenocpencTBeHHO U3 pUCYHKA 6.1 MOITyYEHBI TOJBKO TPU TOYKH 110 OJIHY CTOPOHY
ocu X. [lo Apyryro cTOpoHy OCH X KOHIEHTpaluu OyAyT TaKUMHU Ke, T. K. (aken
paccenBaHus CUMMETpPUYEH ATOM ocu. [lodToMy 11 OcTaBmIMXCS TpeX TOYEK

KOOpAUHATY Y IPUMEM CO 3HAKOM «-».
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Tabmuma 7.1 — KoopauHaTel TOYEK W30JWHUN KOHIIEHTpAIMil OKCHA YTJiepojaa B

MIPU3EMHOM CJI0€ aTMOC(HEpHI

. 5 |Netouex | Koopaunatel, M
3HaueHnus koHeHTpanui C, Mr/m

X Y

| 125 0

2 1175 0

0.01 3 341 72
4 341 -72

5 165 0

6 820 0

1

0,015 7 341 53
8 341 -53

9 235 0

10 530 0

0,02 11 341 30
12 341 -27

[Tone n3onuHMI KOHIEHTpAUWKA MPUBEAEHO HA pUCYHKE 7.1.
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Pucynox 7.1 — Ilone KoHIIEHTpaNHii B MPU3EMHOM clioe aTMOoc(epbl BELIOPOCOB

OKCHJa yrijiecpoja oT OJMHOYHOTO TOYCYHOI'O HCTOYHHKA.
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3aganue
YcnoBue 3a1a4u CMOTPUTE B IPUIIOKEHHH 1.
I'padmueckn m300pa3uth MoJisg (M30JIMHUK) KOHIICHTpAIMH B MPU3EMHOM
ciioe aTMoc(epbl BEIOPOCOB 3arps3HSIONIMX BEIIECTB OT OAMHOYHOTO TOYEUHOTO

HNCTOYHHKA.

Bonpocsl kK npakTu4eckomy 3aHATHIO Ne 7
1. Pacckazare anropuTM NOCTPOCHHMS IOJEH KOHLEHTPALMNA 3arpsA3HSIOIUX
BEILIECTB HA KApTE-CXEME.
2. Kakne wncxomHple [aHHBIE MPUHAMAIOTCS U1 IOCTPOCHHS MOJIEU
KOHLIEHTpaLU# 3arps3HAIOIINX BEIECTB?
3. Kakue KOHILIEHTpanuu 3arpsA3HSIOIUX BEHIECTB JOJKHBI ObITh HA TPAaHHUILIE

C33 u npoMIuomaaky, a Takxke Ha rpaHuie C33 1 30HOM KUJI0M 3aCTPONKU?

IIpakTnyeckoe 3ansaTue Ne 8
Pacyer npu3eMHON KOHIEHTPALUH 3ATrPA3HAOIINX BeleCTB B IPHU3eMHOM

cjioe atMocdepsl ¢ yueroM (GOHOBOI KOHIEHTPALUU

B ciyyae Hanmmuus COBOKYMHOCTM HMCTOYHHMKOB BBIOpOCa BKJIAJIBI ITHUX
HMCTOYHUKOB (MJIM MX YAaCTH) MOTYT YUUTHIBATHCS B pacueTax 3arpsi3HCHUS BO3/1yXa
IyTeM HWCIOJIB30BaHus. (DOHOBOM KOHIEHTpamuu C, (Mr/M’), KoTopas Ui
OT/ICJIBHOTO NCTOYHHUKA BBIOpOCA XapaKTepU3yeT 3arps3HeHrne aTMocdepsl B ropojie
WJIU JPYTOM HACEJIEHHOM ITYHKTE, CO3/]JaBaéMO€ APYTUMHU UCTOYHUKAMU, UCKITFOYast
JTAaHHBIHN.

@doHOBass KOHIICHTPALMS OTHOCUTCS K TOMY >K€ HWHTEpPBAIY OCPEIHEHHS
(20-30 muH), yro ¥ MakcumanbHas paszosas IIJIK. Ilo nanHbIM HaOmromeHHH Cy
OTIpeJIeNsIETCSl KaK YPOBEHb KOHIICHTpAIUH, MPEeBbIIaeMbIii B 5% HaOII0ICHHIA 3a
Pa30BBIMU KOHIICHTPAIUSIMH.

Omnpenenenve (¢HOHOBOM KOHIIEHTPAIIMU TPOU3BOJUTCS Ha OCHOBAaHUU
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JaHHBIX HAOMIOEHUI 3a 3arps3HeHHEeM aTMochepsl MO0 HOPMATUBHON METOJNIMKE,
YTBEpXKIAECHHOU ['0OCKOMIUAPOMETOM.

@®oHOBasi KOHIEHTpAIUsl yCTaHABIMBAETCA JIMOO €AMHBIM 3HAYECHUEM 10
ropoay, JuO0 B CilIy4yae BBIABICHUS  CYHIECTBEHHOW  W3MEHUYUBOCTH,
nudpepeHIupOBaHHO MO TEPPUTOPHUH TOpojia (10 MOCTaM, a Tak¥Ke MO rpajarusam
CKOPOCTHU U HAIIPaBJICHUS BETPA).

[Ipu pacuetax st HAEUCTBYIOIIMX U PEKOHCTPYHPYEMBIX HCTOYHHKOB
(OpEeanpUATHiA)  HMCIOJL3YETCA  3HaueHWe  (OHOBOM  KOHLEHTpamuu  Cg,
IPENCTABIAIOMEN U3 ce0s (POHOBYIO KOHLEHTPALMIO Cyp, U3 KOTOPOM HMCKIIIOYECH
BKJIaJ] paCCMaTPUBAEMOI'0 UCTOYHHKA (TIPEATPUATHSA).

3nauenue Cj, BBIYUCIIACTCA 110 hopMyIIe:

Cy = Cp- (1 —0,4-C/Cy) mpH C<2Cy; (44)

Cj, = 0,2C, pu C>2C;. (45)

rae C — MakcuMaibHas pacyeTHas KOHIEHTpAlUs BEMIECTBA OT JAHHOTO UCTOYHHUKA

(mpennpusaTHs) AJIs TOYKH pa3MELICHHs 0CTa, HA KOTOPOM YCTaHaBIIUBAETCs (POH.
JUJi1 BHOBB CTPOSIIIETOCS] UCTOUHUKA (IPEATPUSITUS):

Cy = Cop- (46)

Jomyckaetcst ucnosib3oBaHue (POHOBOW KOHIICHTPAIIMHU, BEIYMCICHHON HE T10

OTJIEJIbHBIM BEUIECTBAM, & COBMECTHO 10 KOMOMHAIIMHU BEIIECTB C CYMMHUPYIOIIUMCS

BpeaHbIM JnelictBueM. Ilpu 3Tom (oHOBasi KOHLEHTpanusi ONpeNessieTcss II0

KOHIIEHTpAlUsM, NPUBEJIECHHBIM K HaubOojiee pacHpOCTpPaHEHHOMY U3 BEILECTB,

BXOJISIIIIMX B pacCMaTpUBAEMYI0 KOMOUHAIHIO.
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IIpuMmep pacuyera

Hcxoonvie dannvie. I'padpt 3 u 5 Tabmuner 8.1 3amonHseTCs 3HAYCHUSAMHU
pacyeTHBIX KOHIeHTpauuii Ha rpanuie C33 6e3 yuera ¢oHa. 3HaueHus: (HOHOBBIX
KOHIICHTPAlMi Cy JUId BELIECTB U IPYNII CyMMAalWi NPUHUMAIOTCS IO JaHHBIM
uenTpa rugpomereoponorun. C yuerom mepesoaa u3 mr/m® B gomu TTJIK C/TIIK
uMeeM: LIk cymma 0,11/0,5=0,22, nuokcuy azota 0,05/0,085=0,59, nuokcu cepbl
0,06/0,5=0,12, okcux yraepona 2,9/5=0,58.

Pewenue. OnpenensieM (HOHOBYIO KOHIEHTPALMIO C MCKIIOYECHUEM BKJIAJa
pPaccMaTpUBaEMOro nmpeanpuaTus Cy, no dopmyie (44) npu C<2C, u 1o popmyie
(45) npu C>2C,,.

CymiecTByrolee Moj0KeHHE - bLUIb CyMMa:

C<2¢, (0,88>2-0,22 — cm. Tabmuny 4). Torga Cj, = 0,2C4, = 0,2 - 0,22 = 0,044.
[ToyyeHHoe ynciao BHOCUM B rpady 7 Tabnuisl 8.1.
Cymmaphyro koHueHTpanuio Cy+C=0,88+0,044=0,924 BHocHM B rpady 8 5TOM Ke
TaOJIHIIBI.
CyecTByroliee moJIoKeHUe — JUOKCH]T a30Ta:
C<2Cy (0,15>2-0,59), moaTomy Cy = Cp - (1 —0,4-C/Cy) =0,59- (1 — 0,4 -
0,15/0,59) = 0,53.
CymmapHnast koHnenTpanus Cy,+C=0,15+0,53=0,68.
AHanoruyHBIM 00pa30M PACCUUTHIBAEM OCTAJIbHBIE BEIECTBA M TPYMIIbI, U

pE3yNbTAThl TAKXKE 3aHOCUM B TAOJIHILY.

3aganue
YcnoBue 3a1a4u CMOTPUTE B IPUIIOKEHHH 1.
PaccuntaTh mNpH3eMHYIO0 KOHILIEHTPALMIO 3arpsi3HAIONIMX BEIIECTB B

IPU3EMHOM CJ10€ aTMOC(hEPBI ¢ Y4ETOM (POHOBOM KOHIIEHTPALIHH.

Bomnpocsl k npakTuieckomy 3aHATHIO Ne 8
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1. Jlate onpenenenne NOHATUIO «POHOBAsE KOHLIEHTPALUD.
2. Kakoii wHTEepBan ocpeAHEHHs NPUHUMAIOT Al ompeneneHus (OHOBOM
KOHLIEHTPALUK 3arpsI3HAIOIIETO BenlecTBa?
3. [To xakum popmynam omnpenensieTcss GOHOBAS KOHIICHTPAIIHS 3arPSA3HSIIONTIX
BEILECTB, M3 KOTOPOM MCKIIOYEH BKJIAJ pPacCMATPUBAEMOrO HCTOYHMKA, JIs
NEHCTBYIOIUX U PEKOHCTPYUPYEMBIX HCTOUHUKOB BbIOpOca?
4. ITo xakoit ¢opmyne onpezaensercs: (OHOBas KOHIIEHTPAIUS 3arps3HIIONINX
BEILECTB, U3 KOTOPON MCKIKOYEH BKIIAJl pACCMaTpUBAEMOI0 NCTOYHUKA, /11 BHOBb

CTPOSILIErOCs MPEANPUATHS?



Tabmuna 8.1 - YpoBenb 3arpsizsHeHusi Ha rpanuie C33 c

y4eToM (DOHOBBIX KOHIICHTpAITUi

yriaepoaa

B noJisax [TJIK
Pacuernas dononas dononas
LK, PacuerHas donosas CyMmMapHast
BemecTBo KOHIICHTpAllUsl | KOHIICHTPAIHS KOHIICHTpAIIUS C
Mmr/m> KOHIIEHTpANusi | KOHUEHTPALUs KOHIICHTPAIIHS,
C, mr/m> C, mr/m’ UCKJIIOYEHUEM
C Cs Cj+C
BKyIaza, Cq
1 2 3 4 5 6 7 8
[I611B
0,5 0,44 0,11 0,88 0,22 0,044 0,924
cyMma
Jnoxenp
0,085 0,013 0,05 0,15 0,59 0,53 0,68
a3oTa
Jnoxcupg
0,5 0,005 0,006 0,01 0,012 0,116 0,126
cephl
Oxcun
5 0,02 2.9 0,004 0,58 0,578 0,5824

LT



28

IIpakTH4yeckoe 3ansitue Ne 9

HOCTpOCHl/Ie CaHI(ITapHO-ZiaHII/ITHOﬁ 3OHBI NPpECANPUATHSA

1. Ins moctpoenus C33 HEOOXOOMMO ONPENETUTh KJIacC NPEINpHUATHS 110
CaHUTapHOM KJIacCU(PUKAIIMU U COOTBETCTBYIOIIMI emy pazmep C33, cornmacno CH
245 — 71. CymecTByeT 5 KJIaccoB OMACHOCTH Ipeanpustui. Kaxgomy kiaccy
NpEeANpPUATUA COOTBETCTBYET CBOSI CAHUTAPHO-3AIUTHAS 30HA!

- s npeanpustuit kaacca [ — 1000 m;

— knacca II — 500 m;

- kyacca III — 300 Mm;

- knacca IV — 100 m;

- knacca V — 50 m.

2. Hanocum C33 Ha KapTy-cXeMy, B COOTBETCTBMHM C KJIAacCOM OIMacHOCTU. [l
ATOTO OT KpaWHUX BHEIIHUX MCTOYHUKOB MPOBOAUM B MacIITa0€ MOIYOKPY>KHOCTH
TpeOdyeMoro paauyca Ji0 IepeceyeHus X Mex1y coOou .

3. CpaBHuBaeMm noctpoeHHyto C33 ¢ kaptamu paccemBaHusi Bcex 3B u rpynn
CyMMallUii MO BCEM BapuUaHTaM pacueTra. OTO MOXKHO CHAeNaTh CICAYIOIINM
Croco0oM — Ha4epTUTh Ha Kalibke C33, mOCTpoeHHYIO 10 1.2 B MaciiTabe, paBHBIM
MacmTaby KapT pacCerBaHus, U HAKJIEUBATh UX JPYT Ha JpyTa.

4. OmnpepnensieM TpaHULIbl UTOTOBOM PACU€THON CAHUTAPHO-3AIUTHON 30HBI.

3ananue
YcnoBue 3amaun cMmotpure B npuiokeHun 1. IloctpouTs caHuTapHO-

3aIUTHYIO 30HY NPEAIPUATHS.

Bomnpocsl k npakTuieckomy 3aHATHIO Ne 9
1. Jlatb onpenenenue NoHATUIO «CaHUTAPHO-3ALATHAS 30HAY.
2. OOBACHUTH HA3HAYEHUE CAHUTAPHO-3aLUTHON 30HBI.

3. JlaTh caHuTapHyl0 KiIacCU(MUKAIMIO TPEANPUIATUA ¢ YCTAHOBJICHHBIC
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MUHHMAJIBHBIE pa3MePbl CAHUTAPHO-3AIIUTHBIX 30H JUIs1 KaXA0r0 Kiacca.
4.  PacckazaTp anropurM pacyera W OIPENEICHHs pPa3MEpOB CaHUTAPHO-
3alIUTHON 30HBI JJI IPEIIIPUSITHSL.
3. Kakne wmereoposorndyeckue yciaoBUsS YUYUTBIBAIOTCA MPHU  OINPEACICHUN

pa3MepoB CaHUTAPHO-3AIIUTHON 30HbI?
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CnMcok peKoMeH/1yeMOM JIUTepaTyphbl
OcHoBHas yueOHas IUTepaTypa:
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uMm. /1. 1. Menneneena, 2000. — 43 c.

5. Meroauka pacuera KOHLIEHTpauuid B aTMOC(HEPHOM BO3yX€ BPEIHbBIX BEUIECTB,
cojeprkamuxcs B BeiOpocax npeanpustuii. OHJI-86. — JI.: 'mapomeTeonsaar, 1987.

—94 c.
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IIpunoxenue 1

HcxoaHble JaHHBIE K PACYETHOMY 3a/IaHUIO0

3arpsizHeHHe aTMOc(hephl OCYIIECTBISETCS OPraHU30BAHHBIM HCTOYHUKOM
BbIOpOoca — TpyOol. VICTOUHHMK HMMeEeT CIeAyIoNue MmapaMeTphl: BbIcOTa H (M),
AMAMETp YCThbs D (M), pacxoj Ta30BO3AYIIHOM cMecH u3 ycTbsa V; (M/c),
TeMriepaTypa rasoo3ayurHoit cMecu T, (°C). MaccoBblit BRIOPOC 3arpsi3HSIOIIMX

BelecTB M, (1/c), M, (r/c), M3 (1/c). MecTHOCTh poBHas.

BapuanTtsl 3a1aHuii

[TapameTpsl
Bapuantsl |, |y [ pu | 0 niec| T g e | Micor | Mo | Moo,

m3/c 7 r/c r/c r/c

| 140 | 50 | 0,5 | 5,0 | 75 25 | 25 11,5 8,5 4,1
2 140 | 50 | 0,5 | 5,2 | 75 25 | 25 9,5 6,3 2,1
3 140 50 | 0,5 | 54 | 75 25 | 25 8,5 5,5 3,2
4 140 50 |1 0,5 ] 5,6 | 75 25 | 25 8,0 6,4 2,8
5 140 50 |1 0,5 ] 58 | 75 25 | 25 9,2 7,4 3,1
6 160 70 ] 0,5 | 6,0 | 75 25 | 25 11,5 8,5 4,1
7 160 70 | 0,5 | 6,2 | 75 25 | 25 9,5 6,3 2,1
8 160 70 | 0,5 | 64 | 75 25 | 25 8,5 5,5 3,2
9 160 70 | 0,5 | 6,6 | 75 25 | 25 8,0 6,4 2,8
10 160 70 ] 0,5 ] 6,8 | 75 25 | 25 9,2 7,4 3,1
11 180 90 | 0,5 ] 5,0 | 50 | 25 | 25 11,5 8,5 4,1
12 180 90 | 0,5 ] 5,2 | 50 | 25 | 25 9,5 6,3 2,1
13 1801 90 [ 0,5 54 | 50 | 25 | 25 8,5 5,5 3,2
14 1801 90 [ 0,5 5,6 | 50 | 25 | 25 8,0 6,4 2,8
15 1801 90 [ 0,5 58 | 50 | 25 | 25 9,2 7,4 3,1
16 2000110 | 1 | 6,0 | 80 | 25 | 25 11,5 8,5 4,1
17 2000110 | 1 | 6,2 | 80 | 25 | 25 9,5 6,3 2,1
18 2000110 | 1 | 6,4 | 80 | 25 | 25 8,5 5,5 3,2
19 2000110 | 1 | 6,6 | 100 | 25 | 25 8,0 6,4 2,8
20 2000110 | 1 | 6,8 | 100 | 25 | 25 9,2 7,4 3,1
21 250130 | 1 | 7,0 | 130 | 25 | 25 11,5 8,5 4,1
22 250130 | 1 | 7,2 | 130 | 25 | 25 9,5 6,3 2,1
23 250130 | 1 | 7.4 | 160 | 25 | 25 8,5 5,5 3,2
24 250130 | 1 | 7,6 | 160 | 25 | 25 8,0 6,4 2,8
25 250130 1 | 7,8 | 160 | 25 | 25 9,2 7,4 3,1
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MUHHUCTEPCTBO HAYKH Y BBICHIEI'O OBPA3OBAHUA POCCUMCKOM
OEJEPALINUN
®enepanbHOe TOCy1apCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOE YUpe:KIeHne

BBICIET0 00pa3oBaHus
«CEBEPO-KABKA3CKUU ®EJIEPAJIBHBIU YHUBEPCUTET»

METOANYECKHUE YKA3AHUSA
110 OPraHM3alH U NPOBeJeHUI0
CaMoOCTOSITeIbHOM PadoThl

IKOJIOI'us
JU1s1 CTyAeHTOB HampasieHus noAarotosku 21.03.01 Hedrerazosoe neno
HaIPaBJICHHOCTH (MpoPuiib) « DKCILITyaTalus U 00CIyKuBaHHE OOBEKTOB JI00BIUU
HeTI»

Craponoss 2026
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Mertoauueckrue peKOMEHIalNK MpeHa3HAueHbI U1 CTYAEHTOB By3a «CeBepo-KaBka3ckuil
benepanabHBIN YHUBEPCUTET
[{enn METOMUYECKUX PEKOMEHIAIIN:
1. Metoanyeckoe COMPOBOXKICHHUE MPOIECCa BBEICHUS U Pean3aluu TpeOOBaHUIMA
denepanbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIbHOTIO CTAaHIAPTa BBICIIEr0 00pa3oBaHus (Iajiee
®I'OC BO), nmomomp nipu pa3paboTke pabounx y4eOHBIX MPOrpaMM JUCHUIUIHH U MPOECCHO-

HAJIBHBIX MOJYyJIeH oO0pa3zoBarenbHOi nporpaMmel (nanee OIT).

2. Cosznanue B 00pa30BaTeIbHOM YUPEIKIACHHH Y4eOHO-METOIUIECKOT0 00SCTICUCHUS

06p330BaTeJ'IBHOFO Impouecca.

MeTO,Z[I/ILICCKI/Ie PEKOMEHAAIN OIIPEACTIAIOT CYHIHOCTD CaMOCTOATEIbHOU pa6OTI)I

CTYJACHTOB B BY3C, eé Ha3HA4YCHUC, IIJIaHUPOBAHUC, (1)0pr1 OpraHn3alivi U BUAbI KOHTPOJIA.
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Conep:xkanue

1. HopmaTnBHOe o0ecnneuenne camocrosiTeqbHoii padorsl B ®I'OC BO.
2. HazHa4yeHne U BUbI CAMOCTOSITEJIbHOI PadOThI CTYIEeHTOB.

3. KoHTpoJIb caMOCTOSATEILHOM PA00ThI CTYJAEHTOB IPenoaaBaTeJassMu.
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1. HopmaTnBHOe 0o0ecnieyenne camocrositebHoil padorsl B PI'OC BO

1.1. ®I'OC pazgen: «TpedoBanus K ycnoBusM peanuzamuu Oly»:

— TpeboBanus Kk 0053aTEILHOMY MHHUMYMY COJIEpKaHHsI 00pa30BaTeIbHON MPOTPaMMBbI
HOJArOTOBKH CIIELUANIUCTA, K YCIOBUAM €€ peaju3ald U CPOKaM €€ OCBOCHMS OIpPEIeIIsIOTCs
HACTOSIIUM (elepaIbHBIM roCy1apCTBEHHBIM 00pa30BaTEeIbHBIM CTAaHAAPTOM;

— OCHOBHasi 0Opa3oBaTesbHas IporpaMMa MOJArOTOBKU CIELUAINCTa COCTOUT U3 JAUCLH-
IUTMH OOIIEHAYYHOTO U MPO(EeCCHOHANBHOTO IIUKIIOB, COCTOSIIMX U3 0a30BOM M BApUATUBHOM Ya-
CTeH U IUCLUILIMH 10 BEIOODY;

— MaKCUMaJbHBIE 00beM y4eOHOW Harpy3Kd CTyJEeHTa yCTaHaBiIMBaeTcs 54 dyaca B
HEJIeNI0, BKIIIOYas BCE BUJAbI ayJIUTOPHOM M BHEAYJUTOPHOM (CaMOCTOSTENbHON) ydeOHOH
paboTHI.

Bo Bpemst camocTosATENnbHON MOArOTOBKM OOyYaroIuecsl IOJKHBI ObITh OOECIEUYEHBI
noctynoM Kk cetu HMHrepHer. Peanmmsauust oOpa3oBaTenpbHOM IporpamMmbl  MOJATOTOBKHU
crelManucTa JobKHA 00eceunBaTbes JOCTYIIOM KaXKA0ro CTyJeHTa K OMOnnoTeuHbIM (hoHIaM
u 0a3aM JaHHBIX, (OPMHPYEMBIM II0 MOJHOMY TIEPEYHIO IUCIMIUIMH 00pa3oBaTeIbHOM
IporpaMMbl M3 pacdyeTra 00eCHeueHHOCTH y4eOHMKaMH M y4eOHbIMU 1ocobusmu He meHee 0,5
9K3EMIUIIpa Ha OJHOTO CTyAeHTa. bubimmoreka By3a JOJDKHA MMETh JIOCTaTOYHOE KOJHMYECTBO
COBPEMEHHBIX YYEOHMKOB M Y4eOHBIX MOCOOMI MO BCEM LHMKJIAM JUCHMIUIMH U IOCTOSHHO
BOCTIOJIHATHCS] HAYYHOH JINTEPATYPO M MEPUOANIECCKUMHU U3aHUAMU HeTerasoBoro npoduis

OOBeM BpeMeHHU, OTBECHHBIN Ha BHEAYJUTOPHYIO CAMOCTOSITEIbHYIO Pa0OTy, HAXOIUT
OTpakeHUE:

o B paboueM yueOHOM IUIaHe — B 1IEJIOM 10 TEOPETUUECKOMY 00YUEHUIO0, KAKAOMY U3
LIMKJIOB TUCLUIUINH;
. B pabounx mporpamMmax y4eOHBIX TUCHUIUIMH IUKJIOB JAUCHUILIUH C pacrpeeie-

HHECM 110 pasjcjiaM HJIN KOHKPETHBIM TCMaM.
2. Haznauenue u BH/IBI CAMOCTOATEIbHOM paﬁoTbI CTYAECHTOB.
CamocrosTenpHas pa60Ta IMPOBOAUTCA C LCJIbIO:

o CUCTEMATH3ALMK U 3aKPEIICHUS NIOJyYEHHBIX TEOPETUUECKUX 3HAHUM U IPAKTU-
YECKUX YMEHHH CTY/I€HTOB;

o yIIIyOJeHUsI U PaCIIMPEHUs TEOPETUYECKUX 3HAHUM;

o (GbopMHpOBaHUS YMEHUH HCIOJIBb30BaTh HOPMATUBHYIO, MIPABOBYIO, CIIPABOYHYIO
JIOKYMEHTALUIO U CIELHUAIbHYIO JTUTEPATYPY;

o Pa3BUTHS TO3HABATENBHBIX CIIOCOOHOCTEN M AKTUBHOCTH CTYIEHTOB: TBOPUYECKOM
MHUIMATUBBI, CAMOCTOATEIbHOCTH, OTBETCTBEHHOCTH, OPIraHU30BaHHOCTH;

o (dbopMHpOBaHHE CaMOCTOSTENBHOCTH MBIIIJICHHS, CIIOCOOHOCTEH K camMOpa3BH-
THIO, COBEPLIEHCTBOBAHUIO U CAMOOPTraHU3alNN;

. (dbopMupoBaHUs MpaKTUYECKUX (001Iey4eOHbIX U TPO(HECCHOHATBHBIX) YMEHUN U
HaBBIKOB;

. PAa3BUTHIO HCCIIENOBATEILCKUX YMEHUMH.

B yue6HOM mporiecce OV BbIIENAIOTCS J1Ba BUJa CAMOCTOATEIBHONU padOThI:
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N

AyauTopHas No AUCUMNAUHE, BHeayauTOpHas no AMcumnianHe,
MEXAMCLMMNANHAPHOMY Kypcy MEXAMNCLMNANHAPHOMY Kypcy

BbINOJIHAETCA Ha y4ebHbIX 3aHATUAX, BbINO/IHACTCA MO 334aHMI0
noJ, HenocpeACTBEHHbIM
PYKOBOACTBOM NpenojasaTens v no

€ro 3agaHuio

npenogasartens, Ho bes ero
HEenocpeacTBEHHOro y4YacTus.

BueaynutopHass camoctosTenbHas pabora - [IaHupyemas —ydeOHas, y4eOHO-
UCCIIC/IOBATEIbCKAsl, HAay4YHO-HCCIICIOBATENbCKasi padoTa CTYJICHTOB, BBINOJHSAEMAs BO
BHEAYJMTOPHOE BPEMs 10 3aJJaHUIO U MPH METOAMYECKOM PYKOBOJICTBE IperoaaBares, Ho 0e3
€ro HEeIOCPEICTBEHHOTO YUaCTHsI.

3. KoHTpoab camocTosiTeIbHOI padoThI CTYAEHTOB MpeNnoiaBaTesiMu.
KoHTposs camocTOsATEIbHOM pabOThl CTYJCHTOB MPEAYyCMaTPUBACT:

COOTHECEHHE COAEPKaHUs KOHTPOJIS C LETSIMUA O0ydeHHUS;
O00BEKTHBHOCTH KOHTPOJIS;

BAJIMAHOCTb KOHTPOJIA (COOTBGTCTBI/IG MMPEaABABIACMBIX BaILaHI/Iﬁ TOMY, 4TO MIpECa-

10JIaraeTcs MpOBEPUTH);

XN R

—_ = = \O
N=or

13.

nuddepeHInalnio KOHTPOIbHO-U3MEPUTENbHBIX MAaTEPUATIOB.

®opMBbI KOHTPOJISI CAMOCTOSITEIbHOI PadoThI
ITpocMOTp M MpoBepKa BBHIOIHEHUSI CAMOCTOSTENIbHONW PabOThI IPENoJaBaTeseM.
CamMonpoBepka, B3auMONPOBEPKA BHIITOJIHEHHOTO 33/1aHUS B TPYIIIIE.
OO6cy>xaeHne pe3ylbTaToB BEIIOJHEHHON pabOThl HAa 3aHATHH.
TectupoBanue.
[InceMenHBIi ompoc.
YcTHbIN onpoc.
WNupuBuayansHoe coOece10BaHKE.
Komnoksnym.
Otuer o npojaenaHHoi padoTe.
3ammTa pedepaToB WIH KypCOBOI pabOTHI.
TBOpUYECKH1 KOHKYPC.
HNutepHer - koHbEpeHITUN.
KonrponsHas pabora.

Kpurepun oneHKH pe3yibTaTOB CAMOCTOSITEIbHON PadoThl

Kputepusimu o1ieHOK pe3ynbTaToB BHEAYIUTOPHON CaMOCTOATEIbHOW pabOThl CTyIEHTa

SABIIAKOTCA:

YpOBEHb OCBOEHUS CTYJEHTOB yueOHOr0 MaTepuara;
YMEHHSI CTY/I€HTa UCIOIb30BaTh TEOPETUYECKUE 3HAHUS MPHU BBINOJIHEHUHU TPaK-

THYCCKHUX 3aJ1ad;
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(dbopmupoBaHue HabOpa U3 OOLIEKYIBTYPHBIX U MPO(ECCHOHANTBHBIX KOMIETESHIIUH

OyIyIIero CIeIuaInCTa;

YMCHHA CTYACHTA AKTHBHO MCIIOJIB30BaTh J3JICKTPOHHBIC 06pa30BaTeanHe pe-

CYpPCBI, HAXOAUTH TPEOYIOIIYIOC] HH(OPMAIHIO, U3y4aTh €€ U IPUMEHSATh Ha IPAKTUKE;

000CHOBAHHOCTb U YETKOCTh U3JI0KEHUS OTBETA;

odopmileHre MaTepuaia B COOTBETCTBUU C TPEOOBAHUSIMH;

YMEHHE OPUEHTUPOBATHCA B TOTOKE HH(OPMALIUHU, BBIICISTH IIaBHOE;

YMEHHE YeTKO cPOopMyIUPOBATH MIPOOIIEMY, IPEATIOKUB €€ PellIeHUE, KPUTUIECKU

OLCHUTDH PCIICHUEC U €T0 IMOCICACTBUSA,

JIEHCTBHI,

YMCHHC I10Ka3aThb, MPOAHATIU3UPOBATH AJIbTCPHATUBHBLIC BO3MOXKXHOCTH, BAPUAHTHI

yMeHue c(hopMUpOBaThH CBOIO MO3UIIUIO, OLICHKY M apTyMEHTHUPOBATH €€.
Coaepxanue BHeay IMTOPHOM CaMOCTOSITEIbHOM
AeATeIbLHOCTH CTYICHTOB

Meroanueckue ykazaHusi 1Jisi CTYI€HTOB IO BBITIOJHEHUIO CAMOCTOSATEIbHON paOOThI:
1. I[ToaroroBka K JIEKIHASIM
2. IloaroTroBka K MPaKTUYECKUM 3aHSATUSIM



