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IpakTnuyeckoe 3ausatue Ne 1
Pacyer MaKCHMAJIbHOM KOHLEHTPALMHU 3arPA3HAIOLIUX BELIECTB B
NPHU3eMHOM cJioe aTMOcdepsl PU BLIOPOCEe HATPETOH ra3oBO3AYLIHON cMecH

OT OAMHOYHOI'0O TOYCYHOI0 HCTOYHHKA

MakcumanbHOE 3HaY€HUE MPU3EMHONM KOHIIEHTPAlUK BPEHOIO BEIECTBA
Cy (Mr/M® ) mpu BBIOpOCE Ta30BO3YINHONW CMECH U3 OJAMHOYHOIO TOYEYHOIO
UCTOYHUKA C KPYIJIBIM  YCThE€M JOCTHUTAETCS TMPH  HEOJIaronmpusTHBIX
METEOPOJIOTUYECKUX YCIIOBUSIX Ha pacctosHuu X, (M) OT HCTOYHUKA U

ompenenseTcs mo ¢popmyrie:
A-M-F-m-n-
C = A (1)
H2(V,AT)1/3

rnie A — Kkod(puUIUEHT, 3aBUCAIIMN OT TeMIepaTypHOH cTpaTUdUKAIIH
atMocdepsl;

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

F — 0e3pa3mepHbiii K03hDUITUEHT, YUUTHIBAIOIIUNA CKOPOCTh OCEIaHUsl BPEAHBIX
BEII[ECTB B aTMOC(EPHOM BO3/yXE;

m, n — KO3(OPUIUEHTHI, yUUTHIBAIOIIUE YCIOBUS BBIXOJa TA30BO3AYIIHON CMECH U3
YCThsl ICTOYHUKA BHIOPOCa;

H — BBICOTA UCTOYHMKA BHIOPOCA HAJl YPOBHEM 3eMJIU (ISl HA3E€MHBIX MCTOUYHUKOB
MIpU pacyeTax MpUHUMAETCI H=2M), M;

n — 0e3pa3MepHbI KOI(PPUITMEHT, yUNTHIBAIONINN BIUSIHUE pelibepa MECTHOCTH; B
Cllydyae pPOBHOM WM C1abONEepEeceUeHHOM MECTHOCTH C TepemnajoM BBICOT, HE
npesimarommm 50 m Ha 1 kM, n=1.

AT — pa3HOCTh MEXKy TEMIEPATypOil BEIOPACKIBAEMOU Ta30BO3yIIHOM cMecu T, U
TEeMIEepaTypoil oKpyskaromiero armocpepHoro Bozayxa T, °C;

V, — pacxoJ ra3oBo3yIIHON cMeCH, M>/c, onpeaenseMslii 1o Gopmyie:
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=", (2)
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rae D — AuaMmeTp yCThsl UICTOYHHUKA BRIOpOCa, M;
wy — CPEIHsAS CKOPOCTh BBIXOJa TA30BO3MYIIHON CMECH M3 YCThsl MCTOYHHKA
BBIOpOCa, M/C.

3nauenue koddduimeHTa A, COOTBETCTBYIOLIEE HEOIAronpUsTHBIM
METEOPOJIOTUYECKUM YCIOBUSIM, MPU KOTOPHIX KOHIIEHTpAIMs BPEAHBIX BEIIECTB B
aTMOC(EPHOM BO3/IyXe MaKCUMaJbHa, IPUHUMAETCS PaBHBIM:

1) 250 — nna parionoB Cpenneii A3um toxHee 40° c.r., Bypsatun n UuTuHCKO#M
obnactu;

2) 200 — mnst EBpometickoit Teppuropun ObiBiiero CCCP: mis paiionoB Poccun
okHee S50° c. mr., ama octanbHbIX patoHoB Hwuknaero IloBoinkbs, KaBkaza,
MounnoBel; ans Asuarckoit tepputopun Poccum: nns Kazaxcrana, JlanbHero
Bocroxka u ocranbHo# Tepputopun Cubupu u Cpenneit Azuu;

3) 180 — nns EBpometickoit Tepputopun Poccuu u Ypana ot 50 mo 52° c. mr. 3a
UCKJIFOYEHUEM TIOMAJaloNIMX B 3Ty 30HY IEPEUHCIICHHBIX BBIIIE PaliOHOB U
YkpauHsbi;

4) 160 — nns EBpomnetickoit Tepputopun Poccun n Ypana cesepuee 52° c. mi. (3a
uckmouenueM llentpa ETC), a Takke mnsg Ykpaussl (s pacroOKEHHBIX Ha
Ykpanne uctouyHukoB BeicoTOM MeHee 200 M B 30He oT 50 o 52° ¢. mr. — 180, a
1oxxaee 50° ¢. m. — 200);

5) 140 — nns MockoBckoi, Tymbckoit, Psa3anckoii, Bnagumupckoi, Kamykckoi,
HBanoBcKoOi o0acTel.

Heobxoaumo oTMeTHTh, UTO 3Ha4YeHUss M (r/c) ciemyeT OTHOCUTH K 20-
30-MMHYTHOMY TE€pUOJy OCPEIHEHHUS, B TOM 4YHCJI€ U B ClydYasx, Korjaa
MPOJIOJDKUTEILHOCTh BhIOpoca Menee 20 mwmH. [lpu ompeneneHun 3HAYCHUS
AT, °C, cnenyeT MPUHUMATh TEMIIEPaTypy OKPYKAIOIMIETo aTMOC()EpPHOTO BO3IyXa

T,, °C, paBHOW CpeIHEH MAKCHUMAaJbHOW TEMIIEpAaType Hapy>KHOTO BO3ayXa
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Haubosnee xapkoro mecsua no CHull 2.01.01-82, a Temnepatypy BoIOpacbiBaeMOi
B atMmocepy razoBosmymHoOW cMmecu T,, °C, — MO MEHCTBYIOIIUM Jis TAaHHOTO
MIPOU3BOJICTBA TEXHOJIOTMYECKUM HOpMaTUBaM. [ KOTEIbHBIX, padOTaIOIUX MO
OTOMHUTENBFHOMY TpaduKy, JOMyCKaeTCsl MpHU pacueTax MPUHUMATh 3HaueHUs T,
PaBHBIMU CPEJTHUM TEMIIEpaTypaM Hapy>KHOT'O BO3/1yXa 3a CaMbIil XOJIOAHBIN MeCsI
no CHulI 2.01.01-82.

3nauenue 0e3pazmMepHoro kodpduirenta F IpUHAMAETCS:

1)  ama ra3000pa3HBIX BPEAHBIX BEHICCTB M MEJIKOAMCIIEPCHBIX a’p030Jiei
(TBUTH, 30JTBI, M T.I., CKOPOCTH YIOPSIOYEHHOTO OCEAAHUS KOTOPBIX MPAKTUIECCKH
paBHa HyJ0) — 1;

2)  Aus MENKOAMCIEPCHBIX adpo30Jiei (KpoMe YKa3aHHBIX B II. a) IPU CPETHEM
AKCIUTYaTallMOHHOM KO3 (UIIMEHTE OUYUCTKU BBIOpOCcOB HEe MeHee 90% — 2; ot 75
10 90% — 2,5; menee 75% u ipu OTCYTCTBUU OYUCTKH — 3.

3HadyeHUs KOZ)(i)(l)I/II_II/IGHTOB M u N onpeacisitoTcsl B 3aBUCHUMOCTH  OT

[apameTposB f, vy, Uy U fo:

_ wgD 3
f =1000 3)
vy = 0,65 - (V, - AT/H)Y/3; (4)
(1)0 * D
P _ 12, : 5
vy = 13— (5)
fe =800 - (up)>. (6)
KoadduumeHnt m onpeaensieTcsi B 3aBUCUMOCTH OT f no Gpopmysiam:
1 .
M= Ger+or 7+0,343/F mpu £<100; (7)
1,47
m = 3 TIpH £>100. (8)

Hns £,<f<100 3nauenue ko3¢ duIueHTa M BEIYUCIICTCS NPH f,=f.
Koaddumment n npu f<100 onpenesnsercs B 3aBUCUMOCTH OT vy, 110 hopmyram:
n =1 0pHu vy>2; 9)
n = 0,532 v — 2,13 - vy, + 3,13 ipu 0,5<v,,<2; (10)
n = 4,4 - vy pH v,,<0,5. (11)



IIpuMmep pacuera
Hcxoonvie danuvle. VICTOUHUKOM 3arpsi3HEHUsT aTMOc(epsl SBIsIETCS TpyoOa
KOTEJIbHOM ISl TEXHOJOTUYECKUX HYX /I B T. [Ien3za. ctounuk nmeer cienyronme
napaMeTpel: BbicoTa H=30 ™M, amamerp ycThsi D=1 M, CKOpOCTH BBIXOJIa
ra3oBO3IyIIHON cMecH M3 yeThs wo=7,06 M/c, ee pacxon V;=5,54 m/c, Temneparypa
T,=160°C. MaccoBslii BeIOpoC nuokcuma azora M=4,1 r/c m okcuma yriepoja

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

Pewenue. Bennuuna C, onpenensercs no popmyie (1). Koapdpuuument A nns
r. Ilen3sr paBen 160. Kosdbdumuent F=1 s ra3000pa3HbIX 3arps3HAIONIMX
BemiecTB. KoTenpHas mpenHa3HayeHa Uil  TEXHOJOTMYECKUX HYXHI (HE
OTOMUTENbHAS), TO €CTh Harpy3ka Ha KOTJIbl U MacCOBBIE BBIOPOCHI 3arps3HSIONINX
BEILIECTB OJMHAKOBBI B TEIUIBIA U XOJIOAHBIN mepruoasl roga. [loatomy npuHumaem
TEMIIepaTypy Hapy>KHOTO BO3yXa JJisi HauOOJee HEBBITOJIHOTO cliydast (B TEIUIbINA
MEepUoJ) PpaBHOM CpeaHEH MAaKCUMallbHOM TEMIIepaType HapyKHOTO BO3ayXa
HamOoyee xkapkoro wmecsima mo CHull 2.01.01-82 T,=25,3°C. Torna
AT=T,-T,=(160-25,3)=134,7°C.  Jlnst  pOBHOW  MECTHOCTH KO3 PHUIIMEHT,
YUUTHIBAOIINK BIusiHUE penbeda, n=1. [Ins onpenenenus kodhpdUireHToB m u n

HEOOXOIMMO PACCUUTATh MTAPAMETPHI f, Uy, vy U f, (3)—(6) COOTBETCTBEHHO:

~1000-7,06% - 1
~302134,7
vy = 0,65 ((5,54-134,7)/30)'/3 = 1,9,
. 1,3:7,06-1
Uy =—""—5—""
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 tmoxcuaa a3ora:

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

C, = = 0,0816Mm2/M°.

Jlns okcuna yriepona:

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

= 3
02 Gaesanis 0023 MM,

Cy =

[MAK mis quokcuaa a3oTa M OKCHAA yriiepoga cooTBeTcTBeHHO paBHbI 0,085 u
5 mr/m3, cnenoBarensHo C,<IIJIK mns oGomx BemectB (6e3 y4era (OHOBBIX

KOHIIEHTparui u apyrux U3A, BeIOpachIBarOIIUX ATH BEIIECTBA).

3amanue
YcioBue 3a1a4u CMOTPUTE B MIPUIIOKEHUU 1.
PaccuntaTh MakCHMaJIbHYIO KOHLICHTPALMIO 3arpsi3HSIONIMX BEIIECTB B

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

Bonpocs! k npakrnyeckomy 3ansaTuio Nel
1. JaTh knaccuuKaIo HCTOYHUKOB BRIOpOCA BPEIHBIX BEIIECTB IO BHICOTE.
2. [To kakoil (opmysne ompenensieTcss MaKCMMalbHOE 3HAUYEHUE MPU3EMHOU
KOHLIEHTpalu¥ (c,) Mpu BIOpOCE ra30BO3AYIIHON CMECH U3 OAMHOYHOTO TOYEUHOTO
VCTOYHHKA?
3. OOBsICHUTH 3HAYEHUS KaXJoro Imapamerpa B ¢dopMmyie pacyera
MaKCHMAJIBHOTO 3HAYCHHs TPU3EMHOW KOHIEeHTpanuu (c,) Tpu  BBIOpOCE
ra3o0BO3yIIHON CMECU U3 OAMHOYHOIO TOYEYHOIO0 HCTOYHHKA.
4. Kaxoit uuTepBan ocpeiHeHHs TPUHUMALOT JJIs OTPEJEICHHS MacChl BRIOpoca
3arpsI3HSAIONIETO BelecTBa?
S. UYro xapakTepusyet kodpduiuent r? Kakue 3HaueHus 3Toro kosdduimenta

MIPUHUMAIOTCS, U IPA KAaKUX YCIOBUSAX?

IIpakTnueckoe 3ansaTue Ne 2

Pacyer MmakcuMaJIbHOM KOHIHCHTPAIMA 3arPAZHAIOIIUX BEeIIECCTB B
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MPU3EMHOM ¢Ji0e aTMOc(epsl MPU BHIOPOCE X0JI0IHOM ra30B031YLIHON cMecH

OT OAMHOYHOI'O TOYCYHOI'0 HCTOYHHUKA

BennunHy MakcHManbHOW NMPU3EMHON KOHLIEHTPALMU BPEAHOTO BEIIECTBA
Cy (Mr/M®) npu BEIGpOCE XOIOAHOMN ra30BO3AYIIHON cMecH (BBIOPOC CUMTAETCs
XooHbIM, eciau AT=0 wmum f>100 u v;,>0,5) U3 OAWHOUYHOTO TOUYECUHOTO
UCTOYHHUKA C KPYIJIBIM yCThEM JOCTHUTAeTCS TIpU  HEOJIaronmpusSTHBIX
METEOpPOJIOTUUYECKUX YCJIOBUAX Ha paccTossHuM X, (M) OT HCTOYHHKA U

onpenenseTcs no popmyre:

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

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

(Pacuem npo6oosim aHano2u4Ho UCMOYHUKY C 20PSUUM 8bIOPOCOM).

3aganue
YcnoBue 3a1a4u CMOTPUTE B IPUIIOKEHHH 1.
PaccuntaTh MakCUMaJbHYIO KOHIIEHTPALMIO 3arpsi3HSAIOMIMX BEIIECTB B
IMPU3EMHOM CJI0€ aTMOC(epbl OT OAMHOYHOTO MCTOYHHUKA BBIOPOCOB C XOJOIHBIM

BBEIOPOCOM.

Bonpocsl kK npakTHYecKoMYy 3aHATHIO Ne 2
1. Hate Kimaccupukanmuio BBIOPOCOB BPEIHBIX BEIIECTB IO PAa3HOCTH
TEMIIEPATyp Ta30BO3AYIIHON CMECH U OKPY XKAIOIIeH cpeabl (4T).
2. [To kaxoil dopmyne ompenensieTcss MaKCMMalbHOE 3HAYEHUE MPU3EMHOU
KOHIIEHTpaIuH (c,) PU BBIOPOCE XOJIOAHOM ra30BO3AYIIHON CMECH U3 OAMHOYHOTO
TOYEYHOI'0 UCTOYHUKA?

3. OOBsICHUTH, 3HAYECHHS KaXKIOTO TMmapamerpa B dopMmysle pacdera
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MaKCUMaJIbHOTO 3HaYEHUSI MPU3EMHOM KOHLIEHTpauuu (c,) IpHU BBIOPOCE XOJIOAHOM

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

IIpakTnyeckoe 3ansaTue Ne 3
Pacuer paccTosiHusi OT HCTOYHHKA BBIOPOCa, HA KOTOPOM NPHU3EeMHasA
KOHLIEHTPALMs NP HeOJIAaroNpHUATHBIX METEOPOJTOTrHYEeCKUX YCI0BHUSAX

JOCTHTIaeT MAKCHUMAJIBHOI'O 3HAYCHUA

Paccrosinue X, (M) OT HCTOYHHMKA BBIOPOCOB, Ha KOTOPOM IPHU3EMHAs
koHneHTpamus C (Mr/m®) nmpm HMYVY jocturaeT MakCHMalbHOTO 3HAYEHHUS

Cy (Mr/M3), onpenensercs no GopMmyIie:

w=0-F)/4-d-H, (14)

riae 6e3pasmepHnbiit kodhduireHT d npu <100 HaxoauTtcs o Gopmynam:
d=248-(1+0,28-3/f) npu m<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)

ITpu f>100 nmu AT=0 3HaYeHUE d HAXOAUTCS 1O hOPMYJIaM:

d = 5,7 ipu v1,<0,5; (18)
d =11,4 - v}, ipu 0,5<v;,<2; (19)
=16 - \/v;, IpH v}, > (20)

IIpumep pacuyera
Hcxoonvie oannvie npunsme u3 npumepa 1.
Pewenue. Benmuuuny X, onpezaensem mo Gpopmyie (14), roe 0e3pasmepHbIii
ko3¢ duiueHT d mo 3aBucumoctu (16) pasen:
d=495-19-(1+0,28(0,411)*/3) = 11,36.
Torna
X, = ((5-1)/4) 11,36 - 30 = 341m.
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3Hauenus C, H X, ONpEeAeNeHbl 1 ONAacHOM CKOpPOCTH BeETpa

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

3aganue
VYcioBue 3a1a4u CMOTPUTE B MMPUIIOKEHUU 1.
PaccuntaTh paccrosiHHE OT MCTOYHHKA BBIOpOCA, Ha KOTOPOM MpHU3EMHas
KOHIICHTpAIUsl TPU HEOJAronpUsITHBIX METEOPOJIOTHYECKUX YCIOBUSX JIOCTUTAET

MaKCUMAJIbHOT'O 3HAYCHMSI.

Bonpocel k npakTuyeckoMy 3aHaTHIO Ne 3

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

2. OOBACHUTH 3HAYEHUSI KaXKJOTo MapaMmerpa B (popmysie pacuera pacCTOSTHUS
X, JJISI OJUHOYHOTO TOYEYHOTO MCTOYHHMKA BBHIOpPOCA C HArpeToi ra3oBO3AYIIHON
cmechbio (a1>0).

3. OOBSACHUTH 3HAYCHUS KAXKJOTO TapaMeTpa B (hopMylie pacuera pacCTOSHUS
X, U1 OAMHOYHOI'O TOUYEYHOTO MCTOYHHKA BBIOpPOCA € XOJOJHOW ra30BO3AYLIHON

cmechbio (a1=0).

IIpakTnueckoe 3ansaTue Ne 4
Pacuer omacHoii ckopoctu Berpa u, (M/c). Pacuer mMakcuMajbHOro
3HAYEHHs] NMPHU3EMHOI KOHLIEHTPAIMH BPEIHOI0 BemiecTBa C,, (Mr/m°) mpu
He0JIarONPUSATHBIX METEOPOJOTHYEeCKHUX YCJIOBUSIX M CKOPOCTH BeTpa,

OTJINYAIOLIEHCH OT ONACHON CKOPOCTH BeTpPa

3HadeHHne OMacHoOM CKOpocTH u, (M/C) Ha ypoBHE ¢urrorepa (o0braro 10 M OT
YPOBHSI 3€MJIM), MPU KOTOPOH JOCTHUTAETCS HAWOOJIbIee 3HAYCHHUE IMPU3EMHON

KOHLIEHTPALMK BPENHBIX BewecTs C, (Mr/m®), B ciydae f<100 ompexemsercss mo
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dbopmMynam:
u,=0,5 mpu v,,<0,5; (21)
u,=v,, ipu 0,5<v,<2; (22)
uy, =v, - (1+ 0,12 - /) npu v,>2. (23)
[Tpu f>100 umu AT=0 3HAYCHUE Uy, BRIYUCIAETCS TIO (opMyIiam:
u,=0,5 mpu v,,<0,5; (24)
uy=vy, apu 0,5<v,,<2; (25)
Uy = 2,2 - vy, TIPH v;,>2. (26)

MakcumanbHOE 3HAYCHHE MPU3EMHON KOHIIEHTPAIMU BPETHOTO BEIEeCTBA
Cuu (Mr/M®) mpu HMY u ckopocTu BeTpa u (M/C), OTIMHAIOIIEHCS OT ONAacHOM
CKOpOCTH BeTpa u,, (M/c), onpeaensiercs no Gpopmyie:

Cun =7 Cy (27)
rae r — Oe3pa3MepHas BEIMYMHA, OTpeaeseMas B 3aBUCHMOCTH OT OTHOIICHUS
u/4, ¥ 10 GpopMysam:

r=0,67 - (u/uy,) + 1,67 - (u/un,)* — 1,34 - (u/u,)> npu u/u, < 1, (28)

T 2-(u/my)2—(u/my)+2

npu u/u,>1. (29)

PaccrosiHue ot ucrounuka BeioOpoca X, (M), Ha KOTOPOM IIPU CKOPOCTH BETpa
u (M/c) u HMY mnpuszemMHas KOHUEHTpALMs BPEIHBIX BEIIECTB JAOCTUTAET

MaKCUMAaJILHOTO 3HaYeHus Cy, (MF/MS), omnpeaensieTcs mo popMmyIe:

Xy =P - X, (30)
rie p — Oe3pa3MepHbIi KOI(DPHUIIMEHT, OIpeAciasieMblii B 3aBUCHUMOCTH OT
OTHOLLIEHUSA U/ ¥, ¥ 110 PopMyIam:

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

IIpumep pacuera
Hcxoonvie oannvie npunsme u3 npumepa 1.

Pewenue. 1lo mnpenBapuTenbHbIM pacyeTaM 3a7adyd yYCTAHOBJIEHO, 4YTO
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kodhpumentf<100 u paBen 0,411. Ilapamerp v, = 1,9 M/c u ymoBieTBopsieT
ycinoBuro 0,5<v,<2, mo3TOMYy NPUHHAMAEM 3HAYEHHE OIACHOM CKOPOCTH BETpa
u,,=v,—=1,9 M/c.
OnpenenuM MakCUMaTbHOE 3HAYCHHUE TTPU3EMHONM KOHIICHTPAIIUH BPEIHOTO
BemmecTBa C,, (Mr/M°) mpu HMY 1 ckopocTu BeTpa u = 2,5 M/c, OTIIMYaromeiics 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

OMpENIeNIUM MapaMeTp 1 = = 4,15. 1o popmyne (27) paccuntaem

MAaKCHUMaJIbHOE 3HAYECHUE MPU3EMHON KOHIIEHTPALIMU BPEIHOrO BEIIECTBA C,, JJIS
auokcuaa asora: C,, = 4,15-0,0816 = 0,0339 mr/m2, Jma okcupa yriepona: Cy, =

415-0,023 = 0,0955 mr/M°.

Paccrosinue ot nctouHuka Beibpoca X,,, (M), Ha KOTOPOM ITPU CKOPOCTH BETpa
1 1 HMY npusemHast KOHIEHTpaus BpeIHbIX BEILIECTB JOCTUTaeT MAKCUMAJIBHOTO
3HaueHus C,, (Mr/m°), paccuuraem no gopmye (30). IlpeasapuTensHo onpeaeaum
oe3pazmepHsiil kordduiment p u3 yenosui (31) — (33). T. k. u/u,=1,316>1, TO N0

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

3aganue
YcnoBue 3a1a4u CMOTPUTE B IPUIIOKEHHH 1.
PaccuntaTh onacHyo CKOpocTh BeTpa u, (M/c). PaccuntaTh MakcuMalibHOE
3HAUEHWE IPU3EMHOM KOHLEHTPAMM BPEIHOTO BEIECTBA C, (Mr/mM°) mpu
HEONMaronmpusITHBIX ~ METEOPOJIOTMYECKUX  YCIOBHSIX W CKOPOCTH  BETpa,

OTJIMYAOIICHCS OT OAaCHOM CKOPOCTH BETpA.

Bonpocs!l k npakTnyeckoMy 3aHATHIO Ne 4
1. Ha kakoM paccTosHMM OT IMOBEPXHOCTH 3€MJIM OIPEACIAIOT 3HAYECHHE
OMAaCHOM CKOPOCTH BeTpa?

2. Ilo kakum popmynam onpenensercs 3HaUCHHE OMMaCHOM CKOPOCTH BETpa JIsl
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HarpeToi ra3oBO3AYyIIHON cMecHu?
3. [To xakum hopmyam ompenesseTcss 3HAYCHUE OMAaCHON CKOPOCTH BETpa IS
XO0JIOJTHOM ra30BO3AYIIHON cMecHu?
4. [To xakoi Qopmyne ompenensieTcss 3HaYCHHE MPU3EMHON KOHIEHTpAIUU
BpeIHOTO BemecTna (c,,) mpu HMY u ckopocTu BeTpa, OTIWYAIOIIeHCs OT OMacHOM!?
S. OOBIICHUTH 3HAUCHHUS KaXKJOro mnapamerpa B (Gopmysie pacuera MpUu3eMHOU
KOHIIGHTpalluu BpenHoro BemectBa (c,,) npu HMY wu ckopoctu BeTpa,
OTJIMYAIOLIEHCS OT OITACHOM.
6. ITo xakoii hopmyIte onpeneasieTcsl pacCTOSIHAE OT UCTOYHUKA BBHIOpoOca (X,,),
Ha koTopom 1ipu HMYVY u ckopoctu BeTpa, OTIn4Yaronmencs: OT ONacHOW, MPU3eMHas
KOHIICHTPAIIUS BPEIHBIX BEIIECTB JOCTHraeT MAaKCUMAIILHOTO 3HAYCHUS (C,,)7?
1. OOBSACHUTH 3HAYCHUS KaXKJOTO MapaMeTrpa B opmysie pacyeTa pacCTOSIHUE
OT HCTOYHUKa BbIOpoca (x,,), Ha koTtopom mpu HMY u ckopoctu Betpa,
OTJIMYAIOIIEHCA OT OINACHOM, NpU3eMHasi KOHUEHTpalus BPEOHBIX BEIIECTB

JOCTUTACT MaKCHMAJILHOTO 3HAYCHUS (C,, ).

IpakTuyeckoe 3ansaTue Ne 5
Pacyer mnpu3eMHOH KOHUEHTPAUUM 3arpA3HAIONIMX BelleCTB B
atmocgepe C (mr/m%), mo ocu (pakesia BLIOPOCa HA PA3JIHYHBIX PACCTOSTHHAX X
(M), OT HCTOYHHMKA 3arPSA3HEHUs ATMOC(ephbI IPH ONACHONH CKOPOCTH BeTpa u,

(M/¢)

[Tpu omacHo#t ckopocTH BeTpa u,, (M/C) MpU3eMHasi KOHIICHTPAIUS BPEIHbBIX
semects C (Mr/m®), B armocdepe mo ocu (akena BeIOpoca Ha Ppas3IMUHBIX
paccTostHUSX X (M), OT UICTOYHHMKA BBIOpOCa onpesensieTcs no Gpopmyre:

C=s;,-Cy, (34)

rie s; — Oe3pa3MepHbIi KOI(POUIIMEHT, OmpeaeisieMblii B 3aBUCUMOCTH OT
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OTHOILEHUs X /Xy, u ko duumenta F o hopmynam:
st =3-(X/Xu)*—8- (X/Xy)? + 6(X/Xy)? ipu X /X <1; (35)
sy =1,13/(0,13 - (X/Xy)? + 1) mpu 1<X/X,<8; (36)
s1 = (X/Xy)/(3,85 (X/Xy)? =352 (X/Xy) +120) nipu F<1,5 u X/X,,>8; (37)
s =1/(0,1- (X/Xy)?+2,47 - (X/Xy) — 17,8) ipu F>1,5 1 X/X,,>8. (38)
JIJIsi HU3KUX W Ha3eMHBIX MCTOYHUKOB (BbIcOTOM H He Oonee 10 M) mpu
3HaueHusix X/Xy<l BenmuumHa s; B (34) 3aMeHsieTCS HA BEJIMYHUHY Sy,
OTpeIeNIIeMYI0 B 3aBUCUMOCTH OT X /X, U H 110 popmyie:

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

Ipumep pacuyera
Hcxoonvle dannvie npunsame uz npumepa 1 ons oxcuoa yenepooa.
Pewenue. Bemuuuna C omnpegensercs mno ¢opmyne (34), rae s,
PacCUUTHIBACTCS B 3aBUCUMOCTH OT OTHOIICHUS X /X,, 1o hopmynam (35) — (38).
3amaguMcs UHTEpBajlaMu 3HaueHui X, HarpuMmep 50 M nipu X /X, <1.
Jnsa X=50 m ko3 dumueHT s; mo Gopmyne (35) paseH:
sy =3-(50/341)* — 8- (50/341)3 + 6(50/341)% = 0,106.
Torna o dhopmyne (34):
C = 0,106 - 0,023 = 0,0024 mr/m°.
s X=400 M koa3pdunmeHT s; paccuutbiBaeMm no Gopmysie (36) paBeH:
s, =1,13/(0,13 - (400/341)% + 1) = 0,959.
Torna no hopmyie (34) s X=400 m
C =0,959-0,023 = 0,0221 mMr/°.

J{nst ocTaNbHBIX 3HAYEHUM X pacueThl KOHIIEHTparuii C CBOAUM B Ta0OiuiIry 5.1.
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Tabmuma 5.1 — Pacdet KOHIIEHTpaIIUiA 3arps3HSIIONIETO BEIIECTBA MO OcH (hakena

BBIOpOCa

XM (XX, |S; C, mr/m3
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 ocHOBaHUM JTaHHOH TaOJUIBI CTPOUM TpadUIecKyro 3aBUCUMOCTh C=f(X).

0,025 ~

0,01 /
0,005
0 200 400 600 800 1000 1200
X, M

3

C, Mr/m

Pucynok 5.1 — D'paduueckas 3aBucuMocth C=f(X) H3MEHEHUs KOHIEHTpAIMU

3arpsI3HSIONINX BEIIECTB 110 OCH (hakesa BhIOpoca

3aganue

YcnoBue 3a1aun CMOTPUTE B TPUIIOKEHHH 1.
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PaccunTtath mNpH3eMHYI0 KOHIIGHTPALMIO 3arps3HSIOIMIAX BEIIECTB B
armocepe C (Mr/m3), mo ocu (akena BHIOPOCA HA PA3IUYHBIX PACCTOSHHUSIX
X (M), OT WCTOYHHMKA 3arpsi3HEHHs aTMOC(epbl MPH OMACHOW CKOPOCTH BeTpa

u,, (M/c).

Bonpochl kK npakTHYecKOMY 3aHATHIO Ne 5
1. ITo xako#t ¢opmylie pacCUMTHIBACTCS MpPU3EMHAs KOHIICHTPAIUsl BPEIHBIX
BeliecTB (¢) B atMocdepe 1Mo ocu (hakesia BIOpOca Ha pa3IUUHbIX PACCTOSHUAX (x)
OT UCTOYHMKA BbIOpOCA MPU ONACHOW CKOPOCTH BETpa?
2. OOBsACHUTH 3HAYEHUS KaXJO0T0 MmapameTpa B popmMmysie pacuera Mpu3eMHON
KOHIIEHTpAIlMU BPEIHbBIX BEIIECTB () 10 ocu (pakesa BrIOpoca.
3. [Ipn kakux ycnoBusx B (opMmyse pacuera MNPU3EMHON KOHIEHTPALMH

MPUMEHSIOT MAPaAMETD sy ?

IIpakTnuyeckoe 3ansarue Ne 6
Pacyer mnpu3eMHOH KOHUEHTPANUM 3arpsA3HAKOIINX BelleCTB B
atMocdepe C, (Mr/m®) mo mnepmeHmUKYJISIpy K ocu (akena BbpIGpoca Ha
Pa3IMYHBIX paccToAsHMAX Y (M) MpPH OMACHOM CKOpoCTH BeTpa u, (M/c) OT

TOYKHU X=X,

3HaueHWE TIPU3EMHOW KOHIIGHTPAIlMM BPEIHBIX BEIIECTB B arMmocdepe
Cy (mr/m®) Ha paccrosumu Y (M) IO NEPIEHIMKYJIApPY K ocd (hakena BeIOpoca
omnpezensercs no popmyie:

Cy = s, C, (40)
r71e s, — 0e3pa3MepHBI K0P GUIIMEHT, ONIPEACIAEMbIi B 3aBUCUMOCTH OT CKOPOCTH
BETpa u, M/C, M1 OTHOIIICHHS Y /X 110 3HAYECHUIO AprymMeHTa ty.

ty =u-Y?/X? npu u<S5; (41)
ty =5-Y?/X% ipu u>5; (42)

o popmye:
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S, =1/(14+5 -ty +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 ¢dopmyne (43) B 3aBUCUMOCTH OT apryMeHTa ty,
pPacCUUTHIBAEMOTO T10 ypaBHEHUsAM (41), (42).

3agaemcs UHTEepBaiamMu 3HaUeHUM Y, 1 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,

TOrJa:

Cy = 0,968 - 0,023 = 0,0223 mr/m3,
JI1s ocTanbHBIX 3HaUYECHUN Y PE3yNbTaThl PACUETOB CBEJEHBI B Ta0IUIy 6.1.
Tabnuna 6.1 — Pacuer KOHIEHTpaIM 3arpA3HAIONINX BEIECTB MEPIEHAUKYIISIPHO

ocH ¢akena

Y, M ty S Cy
0 0 1 0,023
20 0,0065 |0,9367 | 0,0215
40 0,0261 | 0,7697 | 0,0177
60 0,0588 | 0,5549 | 0,0128
80 0,1046 | 0,3511|0,0081
100 0,1634 | 0,1949 | 0,0045

Ha ocHoBe maHHOW Tabmwuilel cTpouM rpadudeckyio 3aBucuMoctb C,=f(Y),

U300paKEHHYIO Ha PUCYHKE 6.1.
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Pucynok 6.1 — I'padpuueckas 3aBucumocts Cy,=f(Y) N3MEHEHUS KOHIICHTpAIIUU

3arpsA3HAIOMINUX BCIICCTB I10 IICPIICHAUKYIIPY K OCH (baKCJIa BBI6pOCEl

3aganue
VYcnoBue 3a1aun CMOTPUTE B TPUIIOKEHHH 1.
PaccuntaTh mnpH3EeMHYIO KOHIIGHTPAIIMIO 3arps3HSIONIMX BEIICCTB B
armocdepe Cy (Mr/M3), 0 NepHEHAUKYIAPY K ocu (akeaa BHIOPOCA HA PA3IMYHBIX

paccrosiHUsIX Y (M), IPY OMACHOM CKOPOCTH BETpa uy, (M/C) OT TOUKU X=X),.

Bonpocsl k npakTu4eckoMy 3aHATHIO Ne 6
1. [To kakoii opMyse pacCUYUTHIBACTCS MPHU3EMHAs KOHIICHTPAIUS BPEIHBIX
BemecTB (c) B aTtMocdepe Mo MEepHeHANKYJIIpy K ocu ¢akema BbIOpoca Ha
paznu4HbIX paccTosHUsAX (Y) OT HMCTOYHHMKA BBIOpOCAa MPU OMACHOM CKOPOCTH
BEeTpa?
2. OOBSICHUTH 3HAYCHUS KAXOTO MapameTpa B (hopmysie pacueTa MprU3eMHON

KOHIICHTpAIIMU BPEHBIX BEIIECTB (c) 1o ocH ¢akena BrIOpoca.
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IIpakTnyeckoe 3ansaTue Ne 7
I'padpuyeckoe mnocrpoeHue moJsed (M30JMHUI) KOHIEHTPAUU B
NPU3eMHOM cJoe aTrMocdepbl BbIOPOCOB 3arpA3HAKIIMX BelIeCTB OT

OAMHOYHOI'0 TOYCYHOI'0O HCTOYHHKA

Pe3ynbraT pacuera paccemBaHus 3arpsA3HAIOIINX BEIIECTB B IPU3EMHOM CJI0€
aTMocQepbl MpeACTaBIsIeTCS B Tpad@ruecKoM BUE U30JIUHUSMU KOHIICHTpALU Ha
pacueTHOM MNPSIMOYTOJIbHUKE. 3HAaYeHUs KOHUEHTpaui, kpatasie 0,1 mone ITJK
(wnu apyroit), HaXOASTCS, KaK IMPaBWIO, HA MPSMOM MEXAY ABYMSI COCEIHUMU
TOYKaMHU CETKM U onpeaenstorcs wuHrepnoisauued. [locie oTpickaHus HX
MECTOMOJIOKEHUS U1l BCETO MPSMOYTOJIbHUKA 3TH TOYKH COCIUHSIOTCA MEXKIY

coboii, 00pa3ys JIOMaHbIe KPUBBIC N30JMHUN KOHIICHTPAIIUM.

IIpuMmep pacuyera

Hcxoonvie dannvie npunsame u3 npumepos 1 — 6.

Pewenue. Bemmunna C,,=0,023 mr/m° npu X, =341 M. 3Ha4eHUs IPU3EMHBIX
n30JMHUI KoHuenTparmii mpumem 0,01; 0,015; 0,02 mr/m3.

Koopaunate! X u Y 1151 3TUX KOHLEHTpPALU MPUMEM HEMOCPEACTBEHHO U3
rpadukoB B mpumepax S u 6. [lonyueHHble JaHHbIE TPpUBEIEHBI B Ta0nuue 3. B Helt
6 TOYEK MPHUHSATHI U3 MPUMEpa S5 N7 3HAYCHU KOHIIEHTpAIil BIOJIb OcH (pakena,
T. e. npu Y=0. Jlpyrue 6 Touek NpUHATHl W3 MNpuMepa 6 [Js 3HAYEHUUH
KOHLIEHTpalMil MepreHIMKyIsIpHO ocu (akena npu (uxcupoBaHHOM X=341 wm.
HenocpencTBeHHO U3 pUCyHKa 6.1 MOIy4YEHbI TOJBKO TPU TOYKH 110 OJHY CTOPOHY
ocu X. [lo Apyryro cTOpoHy OCH X KOHIEHTpaluu OyAyT TaKUMHU ke, T. K. (aken
paccenBaHus CUMMETpPUYEH 3TOM ocu. [lodToMy 11 OcTaBmIMXCS TpeX TOYEK

KOOpAMHATY Y MPUMEM CO 3HAKOM «-).
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Tabmuma 7.1 — KoopauHaTel TOYEK W30JUHUN KOHIIEHTpAIMil OKCHIA YTJIepoaa B

MIPU3EMHOM CJI0€ aTMOC(HEpHI

. 3 |Ne Touek | Koopaunarel, M
3HaveHus kKoHIeHTpauii C, Mr/m

X Y

1 125 0

2 1175 0

0.01 3 341 72
4 341 -72

) 165 0

6 820 0

0.015 7 341 53
8 341 -53

9 235 0

10 530 0

0.02 11 341 30
12 341 -27

[Tone n30MuHMI KOHIEHTpALU MPUBEAECHO HA pUCYHKE 7.1.
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Pucynok 7.1 — Ilosie KOHIIEHTpaIMidi B MPU3EMHOM cJioe aTMOc(epbl BHIOPOCOB

OKCHJa yrijicpoJa OoT OJMHOYHOTO TOYCYHOI'O HCTOYHHKA.
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3aganue
YcnoBue 3a1a4u CMOTPUTE B IPUIIOKEHHH 1.
I'paduyeckn m300pa3uth MoJis (M30JIMHUK) KOHIICHTpAIMH B MPU3EMHOM
ciioe aTMoc(epbl BEIOPOCOB 3arps3HSIONIMX BEIIECTB OT OAMHOYHOTO TOYEUHOTO

HCTOYHHKA.

Bonpocsl kK npakTuyeckomy 3aHATHIO Ne 7
1. Pacckazare anropuTM NOCTPOCHHMS IOJEH KOHLEHTPALMNA 3arpsA3HSIOIIUX
BEILIECTB HA KApTE-CXEME.
2. Kakne wncxomHple [aHHBIE MPUHAMAIOTCS UL IOCTPOCHMS TMOJIEU
KOHLIEHTpaLUi 3arps3HAIOIINX BEIECTB?
3. Kakue KOHLIEHTpanuu 3arpsA3HSIOIUX BEHIECTB JOJKHBI ObITh Ha TPAaHHULIC

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

IIpakTnyeckoe 3ansaTue Ne 8
Pacyer npu3eMHON KOHIEHTPALUH 3aTrPA3HAOIINX BelIeCTB B IPHU3eMHOM

cjioe atMocdepsl ¢ yueroM GOHOBOI KOHIEHTPALUU

B cinyyae Hammuus COBOKYMHOCTM HMCTOYHHMKOB BBIOpOCa BKJIANIBI ITHX
WUCTOYHHUKOB (WJIM UX YaCTH) MOTYT YUMTHIBAThCS B pacueTax 3arpsA3HCHUsS BO3AyXa
yTeM HCIOJB30BaHusl (DOHOBOM KOHIEHTpamuu C, (Mr/M®), Kotopas Ui
OTJZIEJILHOTO NCTOYHHKA BRIOPOCA XapaKTePU3YET 3arpss3HEeHNE aTMOC(hEphI B TOPOJIC
WM IPYTOM HACEICHHOM ITYHKTE, CO3/IJaBaeMOe APYTHMH UCTOYHUKAMM, HCKITFOUast
JTAaHHBIHN.

@doHOBasi KOHIIGHTpAIUs OTHOCUTCS K TOMY K€ HHTEpPBAIY OCPEIHCHHS
(20-30 muH), uto U MakcumanpHas pasosasd [1JIK. Ilo nanHeIM HabmomeHuil C,
OTIpeJIeISIETCSl KaK YPOBEHb KOHIICHTPAIUH, MPEeBbIIaeMbIii B 5% HaOII0ICHHA 32
Pa30BBIMU KOHIICHTPAITUSIMHU.

Onpenenenve (¢GOHOBOWM KOHIIGHTPAIIMU TPOU3BOJUTCS HA OCHOBAaHUU
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JaHHBIX HAOJIOJEHUI 3a 3arps3HeHHEeM aTMoc(epbl M0 HOPMAaTUBHON METOIUKE,
YTBEpXKIAECHHOU ['0OCKOMIUAPOMETOM.

@®oHOBasi KOHIEHTpAIUsl yCTaHABIMBAETCA JIMOO €AMHBIM 3HAYECHUEM 10
ropoay, JuO0 B CiIy4ae BBIABICHUS  CYHIECTBEHHOW  W3MEHUYUBOCTH,
nudpepeHIupoBaHHO MO TEPPUTOPHUH TOpoJia (IO MOCTaM, a TakKe MO Tpajausm
CKOPOCTHU U HAIPaBJICHUS BETPA).

[Ipu pacuetax st HAEUCTBYIOIMIMX U PEKOHCTPYHPYEMBIX HCTOYHHKOB
(OpeanpuATHiA)  HMCMOJL3YETCA  3HAYeHWe  (OHOBOM  KOHLEHTpamuu  Cy,
IPEICTABIAIOMEN U3 ce0s (POHOBYIO KOHLEHTPALMIO Cyp, U3 KOTOPOM HMCKIIIOYECH
BKJIaJ] paCCMaTPUBAEMOI'0 UCTOYHHKA (TIPEATIPUATHS).

3nauenue Cjy BBIYUCIIACTCA 110 hopMyIIe:

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

Cy = 0,2C4 TIpu C>2C,. (45)

rae C — MakCUMaJbHAs pacyeTHAsI KOHIICHTPALMs BEIIECTBA OT JAHHOTO UCTOYHHKA

(mpennpusiTUs) AJ1sl TOYKH pa3MeIleHUs] TT0CTa, Ha KOTOPOM YCTaHaBJIUBaeTCs (hOH.
J1J1st BHOBB CTPOSIIETOCS UCTOYHHUKA (TIPEIITPUSITHSA ):

Cy = Cy. (46)

Jommyckaetcst ucnodib3oBaHue (OHOBOW KOHIIEHTPAIIMH, BEIYUCICHHON HE 110

OT/ICJIbHBIM BEIIECTBaM, & COBMECTHO 110 KOMOMHAIIMU BEIIECTB C CYMMUPYIOIIUMCS

BpeHbIM JeiicTBueM. I[lpu 3ToM (hOHOBas KOHILICHTpALMS OMpPEACISIETCS 0

KOHIICHTpAIUsIM, TPUBEJICHHBIM K HanbOoJee paclpOCTPAHCHHOMY W3 BEIIECTB,

BXOJISIIIIMX B pacCMaTpUBAEMYI0 KOMOUHAIHIO.
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IIpuMmep pacuyera

Hcxoomnvie dannvie. I'padpt 3 u 5 Tabmuner 8.1 3amonHsAeTCS 3HAYCHUSMHU
pacyeTHBIX KOHIEHTpauuii Ha rpanuie C33 6e3 yuera ¢oHa. 3HaueHus: (POHOBBIX
KOHIICHTPAlMi Cy JUId BELIECTB U IPYNII CyMMAalWi NPUHUMAIOTCS 0 JaHHBIM
uentpa rugpomereoponorud. C ygetom nepesoza uz mr/m® B gomu ITJK C/AIIK
uMeeM: mbLIb 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 BKJIaa
paccMaTpuBaeMOro mpeanpuaTus Cy, no dopmyie (44) npu C<2C, u 1o popmyie
(45) npu C>2C,,

CymiecTByroniee moyoKEHHE - MbLJIb CyMMa:

C<2(y (0,88>2:0,22 — cm. Tabauuy 4). Torma Cj, = 0,2C; = 0,2 - 0,22 = 0,044
[TomyyeHHoe yncio BHOCUM B rpady 7 Tabmnuisl 8.1.
Cymmaphyro koHueHTpanuio Cy+C=0,88+0,044=0,924 BHocuM B rpady 8 3ToM xKe
TaOJTUIIBI.
CymecTByroliee 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.
Cymmapnas konnenTpanus Cj,+C=0,15+0,53=0,68.
AHanoruyHeIM 00pa30M PaCCUUTHIBAEM OCTAJIbHBIE BEIECTBA M TPYMIIbI, U

pPE3yNbTATHl TAKXKE 3aHOCHUM B TAOJHILY.

3aganue
YcnoBue 3a1a4u CMOTPUTE B IPUIIOKEHHH 1.
Paccuntate mnNpuU3EeMHYIO KOHLEHTPALMIO 3arps3HAIOLIMX BEIIECTB B

IPU3EMHOM CJ10€ aTMOC(hEpBI ¢ y4ETOM (POHOBOM KOHIIEHTPALIHH.

Bomnpocsl k npakTuieckomy 3aHATHIO Ne 8
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1. Jlate onpezaeneHne NoHATUIO « POHOBasE KOHUEHTPALS.
2. Kakoii uHTEepBan ocCpeAHEHHsS NPUHUMAIOT AJsi OmpeneneHus (OHOBOM
KOHLIEHTPALUH 3arpsI3HAIOIIETO BenlecTBa?
3. [To kakum Gopmynam onpenensiercs (GOHOBasI KOHIEHTPALUS 3arPA3HSIONIIX
BEILECTB, M3 KOTOPOM MCKJIIOYEH BKJIAJ pPacCMaTpUBA€MOIO0 HWCTOYHHKA, UL
JNEHCTBYIOIUX U PEKOHCTPYUPYEMBIX HCTOUHUKOB BbIOpOca?
4. [To xakoit ¢popmyne onpezensercs (HOHOBAsI KOHIIEHTPALHS 3arps3HSIONINX
BEILECTB, U3 KOTOPON MCKIKOYEH BKIIAJl paCCMaTpUBAEMOI0 NCTOYHUKA, /11 BHOBb

CTPOSIIIETOCS MPEIIIPUATHS?



Tabmuna 8.1 - YpoBenb 3arpsizHeHusi Ha rpanuie C33 c

y4eToM (DOHOBBIX KOHIICHTpAITUi

yriaepoaa

B noJisax [TJIK
Pacuernas dononas dononas
LK, PacuerHas donosas CyMMapHas
BemecTBo KOHIICHTpAllUsl | KOHIICHTPAIHS KOHIICHTpAIIUS C
Mr/M° KOHIIEHTpAnusi | KOHUEHTPaLUs KOHIICHTPAIIHS,
C, mr/m° C, mr/m° UCKJIIOYEHUEM
C Cs Cy+C
BKyIaza, Cy
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
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IIpakTHyeckoe 3ansitue Ne 9

HOCTpOCHl/Ie CaHI(ITapHO-Z;aHII/ITHOﬁ 3OHBI NIPpECANPUATHSA

1. Ins moctpoenus C33 HEOOXOIUMO ONPENENUTh KIAacC NPEANPUITHS IO
CaHUTapHOM KiIacCU(PUKAIIUK U COOTBETCTBYIOIIMI emy paszmep C33, cornmacno CH
245 — 71. CymectByeT 5 KJlaccoB omacHOCTH mpenrnpusituil. Kaxnomy kiaccy
NPEeANPUATUA COOTBETCTBYET CBOSI CAHUTAPHO-3AIUTHAS 30HA!

— s npeanpuatui kiacca | — 1000 m;

- xnacca Il — 500 m;

- xnacca |l — 300 m;

- kiacca IV — 100 wm;

- xkiyacca V — 50 m.

2. Hanocum C33 Ha KapTy-cxeMy, B COOTBETCTBHM C KJIacCOM omacHocTu. [l
ATOTO OT KpaWHUX BHEIIHUX MCTOYHUKOB MPOBOAUM B MacIITade MOIyOKPY>KHOCTH
TpeOdyeMOoro pajnyca A0 MEPECCUCHU UX MEKIY COOOH .

3. CpaBauBaeMm moctpoeHHyro C33 ¢ kapramu paccemBaHus Bcex 3B u rpymm
CyMMallMii MO BCEM BapuHaHTaM pacueTra. OTO MOXKHO CHAeNaTh CIEAYIOIINM
Croco0OM — Ha4epTUTh Ha Kasibke C33, mOCTpOoeHHYIO 10 1.2 B MaciiTabe, paBHbIM
MacmTaby KapT pacCerBaHus, U HAKJIEUBATh UX JPYT Ha JpyTa.

4. OnpenensieM rpaHUIIbl UTOTOBOM PACYETHON CAHUTAPHO-3AIIUTHON 30HBI.

3ananue
YcnoBue 3amaun cmotpure B npuioxkeHun 1. IloctpouTs canuTapHO-

3AIIUTHYIO 30HY IMPCANIPHUATHA.

Bomnpocsl k npakTuieckomy 3aHATHIO Ne 9
1. Hate onpeaeneHue noHATUIO «CaHUTapHO-3aIIUTHAS 30HAY.
2. OOBSICHUTHh HA3HAYCHUE CAaHUTAPHO-3AIUTHON 30HBI.

3. JlaTh caHuTapHyl0 KiIacCU(MUKAIMIO TPEANPUIATUA ¢ YCTAHOBJICHHBIC
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MUHUMAaJbHBIE pa3Mephbl CAHUTAPHO-3AIIUTHBIX 30H JIJIS KQXKIOTO Kiacca.

4.  PacckazaTh ajroputM pacyeTa W OIpENeICHHs pa3MepoB CaHUTAPHO-
3alTUTHON 30HBI JJIS TPEITPHUSTHSL.

5. Kakue MeTeoposIoTUYECKHE YCIOBHUS YUMUTHIBAIOTCS TPU OINpEACTICHUH

pa3MepoB CaHUTAPHO-3AIIUTHON 30HbI?
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IIpunoxenue 1

HcxoaHble TaHHBIE K PACYETHOMY 3a/IaHUIO0

3arpsizHeHHe atMOoc(hephl OCYIIECTBISETCS OPTraHU30BAHHBIM HCTOYHUKOM
BbIOpOoca — TpyOoOH. VICTOUHHMK HMMeEeT ClIeAyIomue TmapaMeTphl: BbicOTa H (M),
amaMeTp ycThs D (M), pacxol Tra3oBO3LYIIHOM cMmecH U3 ycTha V; (M%/c),
TeMriepaTypa rasoo3ayurHoit cMecu T, (°C). MaccoBblif BBIOPOC 3arpsi3HSIIOIIMX

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

Bapuanrtsl 3axanuii

[TapameTpsl
Bapuantsl |, |, [pu | 0 |poec | g ee | Mo | Mzeon | Maoa,

m3/c 7 r/c r/c r/c
1 1401 50 |05 | 50 | 75 | 25 | 25 | 115 8,5 4,1
2 1401 50 |05 | 52 | 75 | 25 | 25 9,5 6,3 2,1
3 1401 50 |05 | 54 | 75 | 25 | 25 8,5 5,5 3,2
4 1401 50 |05 | 56 | 715 | 25 | 25 8,0 6,4 2,8
5 1401 50 |05 | 58 | 715 | 25 | 25 9,2 7,4 3,1
6 160 70 |05 | 60 | 75 | 25 | 25 | 115 8,5 4,1
7 160| 70 |05 | 6,2 | 75 | 25 | 25 9,5 6,3 2,1
8 160| 70 |05 | 64 | 75 | 25 | 25 8,5 5,5 3,2
9 160| 70 |05 | 66 | 75 | 25 | 25 8,0 6,4 2,8
10 160 70 |05 | 68 | 75 | 25 | 25 9,2 7,4 3,1
11 180 90 |05 | 50 | 50 | 25 | 25 | 115 8,5 4,1
12 180 90 |05 | 52 | 50 | 25 | 25 9,5 6,3 2,1
13 180 90 |05 | 54 | 50 | 25 | 25 8,5 5,5 3,2
14 180 90 |05 | 56 | 50 | 25 | 25 8,0 6,4 2,8
15 180 90 |05 | 58 | 50 | 25 | 25 9,2 7,4 3,1
16 2001110 1 | 60 | 80 | 25 | 25 | 115 8,5 4,1
17 2001110 1 | 6,2 | 80 | 25 | 25 9,5 6,3 2,1
18 2001110 1 | 64 | 80 | 25 | 25 8,5 5,5 3,2
19 2001110 1 | 6,6 | 100 | 25 | 25 8,0 6,4 2,8
20 200110 1 | 6,8 | 100 | 25 | 25 9,2 7,4 3,1
21 250130 1 | 70 | 130 | 25 | 25 | 115 8,5 4,1
22 250130 1 | 7,2 | 130 | 25 | 25 9,5 6,3 2,1
23 250130 1 | 74 | 160 | 25 | 25 8,5 5,5 3,2
24 250130 1 | 76 | 160 | 25 | 25 8,0 6,4 2,8
25 250130 1 | 78 | 160 | 25 | 25 9,2 7,4 3,1
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MUHHUCTEPCTBO HAYKH Y BBICIIEI'O OBPA3OBAHUA POCCUMCKOM
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Mertoauueckrue peKOMEHIalMK MTpeIHa3HAaueHbI U1 CTYAEHTOB By3a «CeBepo-KaBka3ckuil
(benepanbHBIN YHUBEPCUTET»
[lenn MeTOMUYECKUX PEKOMEH AN
1. Metoanyeckoe COMPOBOXKICHHUE MPOIECCa BBEICHUS U pean3aluu TpeOOBaHUIMA
®denepanbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIbHOTO CTAaHIAPTa BBICIIEr0 00pa3oBaHUs (Jajiee
®I'OC BO), nmomomps npu pa3padoTke pabounx y4eOHBIX MPOrpaMM JUCHUTUIMH U MPOQECCHO-

HAJIBHBIX MOJAYyJIel oOpa3zoBarenbHOi nporpaMmel (nanee OIT).

2. Cosznanue B 00pa30BaTeIbHOM YUPEIKIACHHH Y4EOHO-METOIUIECKOTO 00SCTICUCHUS

06p330BaTeJ'IBHOFO mponecca.

MeTtoanueckue pPEeKOMEHAAINN OIIPECACIAOT CYHIHOCTD CaMOCTOSTEIbHOMN pa6OTBI

CTYJACHTOB B BY3C, eé Ha3HAa4YCHUC, IIJIaHUPOBAHUC, (1)0pr1 OpraHnu3aliyi U BUAbI KOHTPOJIA.
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Conep:xkanue

1. HopmatuBHoe o0ecnieueHne camocrositeibHOM padorsl B PI'OC BO.
2. HazHayeHue ¥ BUJIbI CAMOCTOSITEJILHOI padoThI CTY/IEHTOB.

3. KoHTpoJIb caMoCTOATEILHOH PadoThI CTY/IEHTOB NMpPeNnoaaBaTe/IsiMu.



33

1. HopmaTtuBHoe o0ecnieyeHne caMocTosiTe1bHOI padorsl B PI'OC BO

1.1. ®I'OC pazgen: «TpedoBanus Kk ycnoBusM peanuzamuu OlDy»:

— TpeboBanus Kk 0053aTEIFHOMY MHHUMYMY COJIEpKaHHs 00pa30BaTeIbHON MPOTPaMMBbI
HOJArOTOBKM CIIELUANIUCTA, K YCIOBUAM €€ peaju3allid U CpPOKaM €€ OCBOCHMS OIpPEIeIIsIOTCS
HACTOSIIUM (elepaIbHBIM roCy1apCTBEHHBIM 00pa30BaTEeIbHBIM CTAaHAAPTOM;

— OCHOBHasi 0Opa3oBaTesbHas IporpaMMa MOJArOTOBKU CIELUAINCTa COCTOUT U3 JAUCLH-
IUTMH OOIEHAYYHOTO U MPO(EeCCHOHAIBHOTO IIUKIIOB, COCTOSIIMX U3 0a30BOM U BApUATUBHOM Ya-
CTeH U IUCLUILIMH 10 BBEIOODY;

— MaKCUMaJbHBIE 00beM y4eOHOW HAarpy3Kd CTyJeHTa YyCTaHaBiuBaeTcs 54 yaca B
HEJIeNI0, BKIIIOYas BCE BUJAbI ayJIUTOPHOM M BHEAYJUTOPHOM (CaMOCTOSTENbHON) ydeOHOH
paboTHI.

Bo Bpemst camocToATENnbHON MOArOTOBKM OOyYaroIuecsl IOJKHBI ObITh OOECIIEUYEHBI
noctynoM K cetu HMHrepHer. Peanmmsauust oOpa3oBaTenpbHOM IporpaMmbl  MOJATOTOBKHU
crelManucTa JobKHA 00eceunBaTbes JOCTYIIOM KaXKA0Tro CTyJEeHTa K OMOInoTeuHbIM (hoHIaM
u 0a3aMm JaHHBIX, (OPMHPYEMBIM II0 MOJHOMY TIE€PEYHIO IUCIHMIUIMH 00pa3oBaTeIbHOM
IporpaMMbl M3 pacdyeTra 00eCHeueHHOCTH y4eOHMKaMH M y4eOHbIMU 1ocobusmu He meHee 0,5
9K3EMIUIIpa Ha OJHOTO CTyAeHTa. bubimmoreka By3a JOJDKHA MMETh JIOCTaTOYHOE KOJIMYECTBO
COBPEMEHHBIX YYEOHMKOB M y4eOHBIX MOCOOMH MO BCEM LHMKJIAM JUCHMIUIMH U IOCTOSHHO
BOCTIOJIHATHCS] HAYYHOH JINTEPATYPO U MEPUOANICCKUMHU U3aHUAMHU He(Tera3oBoro npoduis

OObeM BpeMeHHU, OTBEICHHBIN Ha BHEAYTUTOPHYIO CAMOCTOSITEIbHYIO pPa0OTy, HAXOIUT
OTpakKeHUE:

o B paboueM y4eOHOM IUIaHE — B 11€JIOM 10 TEOPETUYECKOMY 00YUEHUIO0, KAXKAOMY U3
LIUKJIOB IUCLUIUINH;
. B pabounx mporpamMmax y4eOHBIX TUCHUIUIMH IUKJIOB AUCHUILINH C pacipeaeie-

HHECM I10 pa3jicjiaM HJIN KOHKPCTHBIM TCMaM.
2. Haznauyenmue u BH/IBI CAMOCTOATEIbHOM paﬁoTbI CTYAECHTOB.
CaMocrosTenbHas pa60Ta IMPOBOAUTCH C LECJIbIO:

J CUCTEMAaTH3alMK U 3aKPETICHUS IOJy4YEHHBIX TEOPETUUECKUX 3HAaHUHN U MPaKTH-
YECKUX YMEHHH CTY/I€HTOB;

o yIIIyOJeHUs U PaCIIMPEHUs] TEOPETUYECKUX 3HAHUM;

o (opMHpOBaHUS YMEHUH HCIOJIB30BaTh HOPMATUBHYIO, MIPABOBYIO, CIIPABOYHYIO
JIOKYMEHTALUIO U CIELHMAIbHYIO JTUTEPATYPY;

J Pa3BUTHS TO3HABATEJBHBIX CIIOCOOHOCTEN M AKTUBHOCTH CTYIEHTOB: TBOPUYECKOM
MHUIMATUBBI, CAMOCTOATEIbHOCTH, OTBETCTBEHHOCTH, OPIraHU30BaHHOCTH;

o (dbopMHpOBaHHE CaMOCTOATENBHOCTH MBIIIJICHHS, CIIOCOOHOCTEH K camMOpa3BH-
THIO, COBEPLICHCTBOBAHUIO U CAMOOPraHU3allNN;

. (dbopMupoBaHUs NMpaKTUYECKUX (001Iey4eOHbIX U TPO(HECCHOHATBHBIX) YMEHUHN U
HaBBIKOB;

° Pa3BUTHIO UCCIIEIOBATEIILCKUX YMEHHIA.

B yue6HOM mpotiecce OV BBIAENAIOTCS J1Ba BUJa CAMOCTOATEIbHONU padOThI:
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N

AyanUTOpHaA No AMCUUNINHE, BHeayauTOpHas no aucumnavHe,
MeXANCUMNANHAPHOMY Kypcy MeXANCUMNANHAPHOMY KypCy
1
BbINONHAETCA Ha Y4EBHbIX 3aHATUAX, BbINO/IHAETCA MO 334aHMI0
noA HeNocpeACTBEHHbIM npenoaasarensd, Ho 6e3 ero
PYKOBOACTBOM Npenoaasatens v no HenoCpeACTBEHHOTO YUacTus.

€ro 3agaHuio

BHeaynutopHass camoctosTenbHas pabora - IIaHupyemas —ydeOHas, y4eOHO-
UCCIICIOBATEIIbCKAsl, HAay4YHO-HCCIICIOBATEIbCKasi padoTa CTYJACHTOB, BBINOJHSAEMAs BO
BHEAYJMTOPHOE BPEMs 10 3aJJaHUIO U MPH METOAMYECKOM PYKOBOJICTBE IpEroaaBares, Ho 0e3
€ro HEeTOCPEICTBEHHOTO YUaCTHSI.

3. Kontpoas camocTosTeIbHOI PadoThI CTY/IEHTOB MPeNnoaaBaTe M.
KoHTpous caMocTOsATENbHOM PabOThI CTYJCHTOB MPEAYyCMaTPUBACT:

COOTHECEHHE COEPKaHUS KOHTPOJIS C LETSIMUA O0yUeHHUS;
00BEKTHBHOCTH KOHTPOJIS,
BaJIMIHOCTh KOHTPOJISl (COOTBETCTBUE MPEIbSBISIEMbIX 3a/laHUN TOMY, UYTO Mpea-

1oJIaraeTcs MpOBEPUTH);

RRpowoo~NoOR~wNE

[EY
N

13.

0.
1.

,[[I/I(i)q)epeHHI/IaI_[I/IIO KOHTPOJIbHO-U3MCEPHUTCIIBHBIX MaTCPUAJIOB.

®opMBbI KOHTPOJISI CAMOCTOSITEIbHOI PadoThl
ITpocMOTp M MpoBepKa BHIOIHEHUSI CAMOCTOSTEIbHONW PabOThI IPENoaBaTesIeM.
CamMonpoBepka, B3auMONPOBEPKA BHIITOJIHEHHOTO 33/1aHUS B TPYIIIIE.
OO6cy>xaeHne pe3ybTaToB BhIIOJHEHHON paOOThl HAa 3aHATHH.
TectupoBanue.
[InceMenHBIi onpoc.
VYcTHbIM onpoc.
WNupuBuayansHoe coOece1oBaHME.
Komnoksuym.
Otuer o npoaenaHHoi padoTe.
3ammTa pedepaToB WIH KypCOBOI pabOTHI.
TBOpUYECKUl KOHKYPC.
HHuTtepHeT - koHbepeHITHH.
Konrponsnas pabora.

Kpurtepun oneHKH pe3yibTaTOB CaAMOCTOSITEIbHOI padoThl

Kputepusimu o1ieHOK pe3ynbTaToB BHEAYIUTOPHON CaMOCTOATEIbHOW pabOThl CTyIEHTa

SABIIAIOTCA:

YpOBEHb OCBOEHUS CTYJEHTOB yUeOHOr0o MaTepuara;
YMEHHSI CTY/IeHTa UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS MPU BBIMOJIHEHUN MPaK-

THYCCKHUX 3aaa4,
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(dopmupoBaHue HabOpa U3 OOLIEKYIBTYPHBIX U MPO(ECCHOHANTBHBIX KOMIETESHIUH

OyIyIIero CIeIuaincTa,;

YMCHHA CTYACHTA AKTHBHO MCIIOJIB30BaTh J3JICKTPOHHBLIC 06pa30BaTeanHe pe-

CYpPCBI, HAXOAUTH TPEOYIOUIYIOCS HH(OPMAINIO, U3ydaTh €€ U MPUMEHAThH Ha MPAKTHUKE;

000CHOBAHHOCTb U YETKOCTb U3JIOKEHUS OTBETA;

odopmileHre MaTepuana B COOTBETCTBUU C TPEOOBAHUSIMH,

YMEHHE OPUEHTUPOBATHCA B TOTOKE HH(OPMALIUHU, BBIICISTH IIaBHOE;

YMEHHE YeTKO cPOopMyIUpPOBaTh MIPOOIEMyY, IPEATIOKUB €€ PelIeHUE, KPUTUIECKU

OLCHUTDH PCIICHUEC U €T0 IMOCICACTBUSA,

JIEHCTBHI,

YMCHHC I10Ka3aThb, MPOAHATIU3UPOBATH AJIbTCPHATUBHBIC BO3MOXKXHOCTH, BAPUAHTHI

yMeHue c(hopMUpOBaThH CBOIO MO3UIIUIO, OIICHKY H apTyMEHTHUPOBATH €€.
Copaepxanue BHeay IMTOPHOM CaMOCTOSITeIbHOM
AEATEIbHOCTH CTYICHTOB

Meroandeckue ykazaHusi 1Jisi CTYI€HTOB IO BBITIOJIHEHUIO CAMOCTOSATEILHON paOOThI:
1. I[ToaroroBKa K JIEKIASIM
2. IloaroroBka K MPakTUYECKUM 3aHATUSIM



