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IpakTnuyeckoe 3ausatue Ne 1
Pacyer MaKCHMAJILHOM 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

ornpezensieTcs no gpopmyre:
A-M-F-m-n-
Cu = Z ()
H2(V,AT)1/3

rnie A — Kod(pUIMEHT, 3aBUCAIIMI OT TeMIepaTypHOU cTpaTUdUKAINH
atMocdepsl;

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

F — 0Oe3pa3mepHbiii K03 (PUIIMEHT, YUUTHIBAIOIIUN CKOPOCTh OCEIaHUsI 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 — 0e3pa3mMepHbId KOI(PPUIIMEHT, yUUTHIBAIOIINNA BIUSHUE pPelibed)a 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 ra3oBo3IyIIHON cMecH, M/, onpeaenseMslii 1o Gopmyie:
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=", (2)
4
rae D — AuaMmeTp yCThsl UICTOYHHUKA BRIOpOCa, M;
wy — CPEIHsAS CKOPOCTh BBIXOJa TA30BO3MYIIHON CMECH M3 YCThsl MCTOYHHKA
BBIOpOCa, M/C.

3nauenue koddduimieHTa A, COOTBETCTBYIOLIEE HEOJArONpPUSTHBIM
METEOPOJIOTHICCKUM YCIOBHAM, TTPH KOTOPHIX KOHIICHTPAIHS BPEIHBIX BEIIECTB B
aTMOC(EPHOM BO3/IyXe MaKCUMaJbHa, IPUHUMAETCS PaBHBIM:

1) 250 — nna parionoB Cpenneii A3um toxxHee 40° c.r., Bypsatun n UutrHCKON
obnactu;

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

3) 180 — nns EBpometickoit Tepputopun Poccun n Ypana ot 50 mo 52° c. mr. 3a
UCKIIIOUCHUEM TOTMAJAI0NINX B 3Ty 30HY NEPEUYHUCICHHBIX BBHIIIE PAllOHOB U
YkpauHsbi;

4) 160 — nns EBpomnetickoit Tepputopun Poccun n Ypana cesepuee 52° c. mi. (3a
uckmoueHueM Llentpa ETC), a takxke mnga YkpauHbl (715 pacrlojiOKEHHBIX Ha
Ykpanne uctrouyHukoB BeicoTOM MeHee 200 m B 30He oT 50 mo 52° ¢. mr. — 180, a
1oxxaee 50° ¢. m. — 200);

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

Heobxoaumo oTMeTHTh, UTO 3Ha4deHUss M (r/c) ciemyeT OTHOCUTH K 20-
30-MMHYTHOMY TE€pUOJy OCPEIAHEHHUS, B TOM 4YHCJI€ M B Clyd4asx, Korjaa
MPOJIOJDKUTEILHOCTh BhIOpoca Menee 20 mwmH. [lpu ompeneneHun 3HAYCHUS
AT, °C, cnenyeT MPUHUMATh TEMIIEPaTypy OKPYKAIOIMIETo aTMOC()EpPHOTO BO3IyXa

T,, °C, paBHOW CpeIHEH MAKCHUMaJbHOW TEMIIEpAaType HAPYKHOTO BO3AyXa
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Haubonee xapkoro mecsaua no CHull 2.01.01-82, a Temnepatypy BoIOpacbiBaeMOi
B atMmocepy razoBosmymHoOW cMmecu T,, °C, — MO MEHCTBYIOIIUM Jis TAaHHOTO
MIPOU3BOJICTBA TEXHOJIOTHYECKUM HOpMATUBaM. /{711 KOTENbHBIX, pabOTAONINX IO
OTOMHUTENHFHOMY TpaduKy, JOMyCKaeTCsl MpHU pacueTax MPUHUMATH 3HAUYCHUS 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’pO030Jiei
(TBUTH, 307TBI, U T.I., CKOPOCTh YIOPSA0YCHHOTO OCEAaHNUS KOTOPBIX MPAKTUIECKH
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 KOB(b(I)HHI/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 mpeaHa3HayeHa Uil  TEXHOJOTHMYECKUX 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 BO3[yXa JJI1 HauOoJee HEBBITOJHOIO ciiydasi (B TEIUIbIA
MEepUoJ) PpaBHOM CpeaHEH MAaKCUMallbHOM TEMIIepaType HapyKHOTO BO3ayXa
HamOomee xkapkoro wmecsna 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 mmoxcuaa 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 mMe/M°.

Cy =

[MAK mis quokcuaa a3oTa M OKCHAA yriiepoga cooTBeTcTBeHHO paBHbI 0,085 u
5 mr/m3, cnenoBarensHo C,<IIJIK mns oGomx BemectB (63 ydera (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. JlaTh kmaccuuKaIo HCTOYHUKOB BEIOpOCA BPEIHBIX BEIIECTB IO BHICOTE.
2. [To kakoil (opmysne ompenensieTcss MaKCMMalbHOE 3HAUYEHUE MPU3EMHOU
KOHLIEHTpalu¥ (c,) Mpu BIOpOCE ra30BO3AYIIHON CMECH U3 OAMHOYHOTO TOYEUHOTO
VCTOYHHKA?
3. OOBsICHUTH 3HAUEHUS KaXJoro rmapamerpa B ¢dopMmyse pacyera
MaKCHMAaJIbHOTO 3HAYCHUS MNPHU3EMHOM KOHIEHTpamuu (c,) MpuU 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 YCIOBUSX?

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
UCTOYHUKA C KPYIJIBIM  YCTBEM JOCTUTaeTcs MNpu  HEOIaronpusTHBIX
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 TaKXe, KaK U ISl HAaTrPEThIX HCTOYHUKOB.
Koaddumuent n onpenensiercs no popmynam (9) — (11) npu vy=v,,.

(Pacuem npo8oosim aHano2uiHo UCMOYHUKY C 20PSHUUM 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 npakTHYecKoMy 3aHATHIO Ne 2
1. Hate Kimaccupukanmuio BBIOPOCOB BPEIHBIX BEIIECTB IO PAa3HOCTH
TEMIIEPATyp Ta30BO3AYIIHON CMECH U OKPY XKAIOIIeH cpeabl (4T).
2. [To kaxoil dopmyne ompenensercs MakKCUMaJbHOE 3HAUYEHHE MPU3EMHOM
KOHIIEHTpaIuH (c,) MPU BBIOPOCE XOJIOAHOM ra30BO3AYIIHON CMECH U3 OAMHOYHOTO
TOYEYHOI'0 UCTOYHUKA?

3. OOBsICHUTH, 3HAYECHHS KaXKIOTO TMmapamerpa B dopMmysle pacdera
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MaKCUMAaJIbHOTO 3HAYEHUSI MPU3EMHOM KOHLIEHTpauuu (c,) IpHU BBIOPOCE XOJIOAHOU

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

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

JOCTHTIaeT MAKCHUMAJIBHOI'O 3HAYCHUA

Paccrosinue X, (M) OT HCTOYHHMKA BBIOPOCOB, Ha KOTOPOM IPHU3EMHAs
xoHneHTpamus C (mr/m®) nmpm HMYVY  jpocturaeT MakCHMalbHOTO 3HAYCHHS

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 MPUIIOKEHUU 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. OOBACHUTDH 3HAYEHMSI KaKJOro Mapamerpa B (popMmysie pacuera pacCTOSHUS
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] NMPH3EMHON 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 BEIWYMHA, OTpeensieMas B 3aBUCHUMOCTH 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 MakCUMaJIbHOE 3HAYCHUE MPU3EMHON KOHIIEHTPAIIMH BPEIHOTO
BemmecTBa C,, (Mr/M°) mpu HMY 1 ckopocTu BeTpa u = 2,5 M/c, OTIIMYaromeiics ot

omacHou ckopoctu Betpa 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 KOHIIEHTPAIMU BPEIHOrO BelIeCTBA C,, IS
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). IIpeaBapuTenasHO OMpeneIuM
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 ~ METEOPOJIOTHUECKUX  YCIOBHSIX W CKOPOCTH  BETpa,

OTJIMYAOIICHCS OT OAaCHOM CKOPOCTH BETpA.

Bonpocs!l k npakTnyeckoMy 3aHATHIO Ne 4
1. Ha kakoM paccTOsSHHM OT MOBEPXHOCTH 3E€MIIA OIPEAEISIIOT 3HA4YCHHE
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 cMecu?
4. [To xakoi Qopmyne ompenensieTcss 3HaYCHHE MPU3EMHON KOHIEHTpAIUU
BpeIHOTO BemecTna (c,,) mpu HMY u ckopocTu BeTpa, OTIWYaIOIIeCs OT OIacHON?
S. OOBIICHUTH 3HAUCHHUS KaXKJOro mnapamerpa B (Gopmysie pacuera MpUu3eMHOU
KOHIIEHTpAlluu 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 ckopocTtu BeTpa, OTIIMYarOMIENCs OT ONACHOM, MPU3EMHAas
KOHIICHTPAIIUS BPEIHBIX BEIIECTB JOCTHraeT MAaKCUMAIILHOTO 3HAYCHUS (C,,)7?
1. OOBSACHUTH 3HAYCHUS KaXKJOTO MapaMeTrpa B popmysie pacyeTa pacCTOSIHUE
OT HCTOYHUKa BbIOpoca (x,,), Ha koTtopom mpu HMY u ckopoctu Betpa,
OTJIMYAIOIIEHCA OT OINACHOW, NpU3eMHasi KOHUEHTpalus BPEOHBIX BEILIECTB

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 3arPA3HEHUs ATMOC(epHI IPH ONACHONH CKOPOCTH BeTpa u,

(M/¢)

[Ipu omacHo#t ckopocTH BeTpa u, (M/C) MpU3eMHAasi KOHIICHTPAIUS BPEIHBIX
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)

IIpumep pacuera
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 dhopmyie (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, |S1 C, mr/m8
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 JaHHOH TaOJIUIBI CTPOMM IpaduuecKyro 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 — I'paduueckas 3aBucuMocth C=f(X) HM3MeHEHHS KOHIICHTpAIMH

3arpsA3HSIONIMX BEIIECTB M0 ocH (hakesa BhIOpoca

3ananue

YcnoBue 3a1a4u CMOTPUTE B IPUIIOKEHHH 1.
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PaccunTtath mNpU3EMHYI0 KOHIICHTPALWIO 3arps3HSIOIMIMX BEMIECTB B
armocepe C (Mr/m3), mo ocu (akena BHIOPOCA HA PA3IUYHBIX PACCTOSHHUSIX
X (M), OT WCTOYHHMKA 3arps3HEHHs aTMOc(epbl MPU OMACHOW CKOPOCTH BETpa

u,, (M/c).

Bonpochl kK npakTHYecKOMY 3aHATHIO Ne 5
1. ITo xako#t dopmysie pacCUUTHIBACTCS MPU3EMHAs KOHLEHTpAILMS BPEAHBIX
BeliecTB (¢) B atMocdepe 1Mo ocu (hakesia BEHIOpoca Ha pa3IUUHbIX PACCTOSHUAX ()
OT UCTOYHMKA BbIOpOCA MPHU ONACHON 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 ?

IIpakTnueckoe 3ansTue Ne 6
Pacyer mnpu3zeMHOll KOHUEHTPANUM 3arpsA3HANIAX 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 TPU3EMHONW KOHIICHTPAIIUM BPEIHBIX BEIIECTB B aTMocdepe
Cy (mr/m®) Ha paccrosamu Y (M) 1O IEpHEHIUKYIApPYy K ocu (akenaa 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 0023
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 Tabmuilel cTpouM rpadudeckyro 3aBucuMoctb C,=f(Y),

U300paKEHHYIO Ha PUCYHKE 6.1.
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Pucynok 6.1 — I'padmdeckas 3aBucumMocth Cy=f(Y) H3MCHEHUS KOHIICHTPAIUH

3arpsA3HSIONIMX BEIIECTB M0 NEPIEHIUKYIAPY K ocu (pakena BeIOpoca

3aganue
YcnoBue 3a1a4u CMOTPUTE B IPUIIOKEHHH 1.
PaccuntaTh mnpu3eMHYI0 KOHIIGHTPAIIMIO 3arpsi3HSIONIMX BEIIECTB B
armocdepe Cy (Mr/m°), 0 NepHeHuKyIsapy K ocu (akeaa BHIOPOCA HA PA3IMUHBIX

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

Bonpocsl kK npakTHYecKoMy 3aHATHIO Ne 6
1. [To kaxoif hopmysie paccuuThIBa€TCA MpU3EMHAasi KOHLEHTpPALUs BPEIHbIX
BemecTs (c¢) B arMocdepe MO MEepHeHAMKYIIpy K ocHu (akena BblOpoca Ha
pa3nuuHbIX paccTosHusIX (Y) OT HMCTOYHMKA BBIOpOca MpPH OMACHOW CKOPOCTH
BeTpa’?
2. OOBsACHUTHL 3HAYEHUS KaXJAO0T0 MmapameTpa B popmMmysie pacuera Mpu3eMHON

KOHIIEHTpAIlMU BPEIHBIX BEIIECTB (c) 1Mo ocu (akena BeIOpoca.
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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

PesynbraT pacuera paccemBaHus 3arpsA3HAIOIINX BEIIECTB B IPU3EMHOM CJIOE
aTMocQepbl MpeACTaBIsIeTCS B Tpad@ruecKoM BUE U30JIUHUSMU KOHIICHTpALU Ha
pacueTHOM MNPSIMOYTOJIbHUKE. 3HAaYeHUs KOHUEHTpaui, kpatasie 0,1 mone ITJK
(wnu apyroil), HaXOASTCS, KaK MPaBWIIO, HA MPSIMON MEXAYy JIBYMSI COCEIHUMH
TOYKaAaMHU CETKM U onpeaenstorcs wunrepnoisuued. Ilocie oTeickaHusa uX
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 MPU3EMHBIX
n30JMHUI KoHuenTparmii mpumem 0,01; 0,015; 0,02 mr/m3.

Koopaunate! X u Y 1151 3TUX KOHLEHTpPALU MPUMEM HEMOCPEACTBEHHO U3
rpadukoB B npumepax S u 6. [lonyueHHble JaHHbIE TPUBEAEHBI B Ta0bnuie 3. B Heit
6 TOUYeK MPHUHSATHI U3 IpUMepa S5 I 3HAYCHUI KOHIIEHTpAIuii BAOJIL ocu (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 MOTyYEHBI TOJBKO TPU TOYKH IO 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 |Netouek | Koopaunarel, M
3HaueHus kKoHIeHTpauuii 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 — IloJyie KOHIIEHTpaIMid B MPU3EMHOM cJioe aTMOCc(epbl BHIOPOCOB

OKCHJa yrjcpoaa OT OJUMHOYHOTO TOYCYHOI'O HCTOYHHKA.
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3aganue
YcnoBue 3a1a4u CMOTPUTE B IPUIIOKEHHH 1.
I'paduueckn m300pa3uth MoJisg (M30JMHUHM) KOHILEHTPALMK 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 [OaHHBIE NPUHAMAKOTCA [JJI TIOCTPOCHHS  TOJEU
KOHLIEHTpaLUi 3arps3HAIOIINX BEIECTB?
3. Kakue KOHLIEHTpanuu 3arpsA3HSIONIMX BEUIECTB JOJKHBI ObITh HAa TPaHUIIE

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 HCIOJIB30BaHus (DOHOBOM KOHIEHTpauuu C, (Mr/M®), Kotopas Ui
OTJICTTLHOTO NCTOYHHKA BRIOPOCA XapaKTepU3yeT 3arps3HeHue aTMoc(ephl B TOPoIe
WM IPYTOM HACEICHHOM ITYHKTE, CO3/IJaBaeMOe APYTHMH UCTOYHUKAMM, HCKITFOUast
JTAaHHBIHN.

@doHOBasi KOHIIEHTpAIUsl OTHOCHTCS K TOMY >K€ WHTEPBAIy OCPEIHCHUS
(20-30 muH), uto U MakcumanpHas pasosasd [1JIK. Ilo nanHeIM HabmomeHuil C,
OTIpeJIeISIETCSl KaK YPOBEHb KOHIICHTpAIMi, MPeBbIIaeMbIii B 5% HaOII0ACHHN 3a
Pa30BBIMU KOHIICHTPAITUSIMHU.

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

@DoHOBasi KOHIEHTpAIUsl YCTaHABIMBAETCS JMOO €IUHBIM 3HAYECHUEM II0
ropoay, JuO0 B CiIy4ae BBIABICHUS  CYHIECTBEHHOW  W3MEHUYUBOCTH,
i pepeHIupOBaHHO MO TEPPUTOPHUH TOpojia (10 MOCTaM, a Tak¥Ke MO rpajarusam
CKOPOCTHU U HAIPaBJICHUS BETPA).

[Ipu pacuetax Isi AEUCTBYIOUIMX M PEKOHCTPYHUPYEMBIX HCTOYHHUKOB
(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 — MaKCHUMaJIbHasl pacueTHasl KOHLIEHTPAIMS BEIIECTBA OT JTAHHOTO NCTOYHHKA

(mpennpusATHs) A TOYKH pa3MEIIeHHs 0CTa, HA KOTOPOM YCTaHaBJIUBAETCS (POH.
J1Ji1 BHOBb CTPOSIIIETOCS] UCTOUHUKA (IPEATPUSITHS):

Cy = Cy. (46)

Jomyckaetcst ucnosib3oBaHue (OHOBOW KOHIIEHTPAIIMHU, BEIYUCICHHON HE TI0

OTJIEJIbHBIM BEUIECTBAM, & COBMECTHO 10 KOMOMHAIIMHU BEIIECTB C CyMMHUPYIOIIUMCS

BpeAaHbIM JnelictBueM. Ilpu 3Tom (oHOBass KOHLEHTpanusi ONpeNessieTcss I0

KOHIIEHTpAIUsIM, NPUBEJIEHHBIM K Hauboyiee pachpOCTpaHEHHOMY HU3 BEILECTB,

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. OnpenenseM (HOHOBYIO KOHIEHTPAIMIO C MCKIIOYEHUEM BKJIaJa
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
[ToyyenHoe uncio BHOcUM B rpady 7 Tabnuisl 8.1.
CymmapHyro KoHueHTpanuio Cy+C=0,88+0,044=0,924 BHocum B rpady 8 3ToH xe
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

pE3yNbTAThl TAKXKE 3aHOCHUM B TAOJIHILY.

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

MPU3EMHOM CJ10€ aTMOC(hEphI ¢ yueToM (POHOBOM KOHIIEHTPALIUU.

Bomnpocsl k npakTuieckomy 3aHATHIO Ne 8
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1. Jlate onpexaeneHne NOHATUIO «POHOBAsI KOHIIEHTPALIHS.
2. Kakoii uHTEepBan ocCpeAHEHHsS NPUHUMAIOT AJsi OmpeneneHus (OHOBOM
KOHLIEHTPALUH 3arpsI3HAIOIIETO BenlecTBa?
3. [To kakum popmynam onpenensercs (GOHOBASI KOHIEHTPALIKS 3arPA3HSIONINX
BEILECTB, M3 KOTOPOM MCKJIIOYEH BKJIAJ pPacCMaTpUBA€MOIO0 HWCTOYHHKA, UL
JNEHCTBYIOIUX U PEKOHCTPYUPYEMBIX HCTOUHUKOB BbIOpOca?
4. [To xakoit ¢popmyne onpezensercs (HOHOBAsI KOHIIEHTPALHS 3arps3HSIONINX
BEILECTB, U3 KOTOPOW MCKIKOYEH BKJIAJ pacCMaTpUBAEMOI0 MCTOYHHUKA, JJI1 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. CpaBauBaeM mnoctpoeHHyro C33 ¢ kapramu paccemBanus Bcex 3B u rpynn
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 rpaHUIlbl UTOTOBOM PACYETHON CAaHUTAPHO-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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MUHHMAJIBHBIE pa3MepPbl CAHUTAPHO-3AIUUTHBIX 30H JUIs1 KaXA0Tr0 Kiacca.

4. Pacckasatp anroputMm pacuera M ONpPENEIICHUS pPa3MEpOB CaHUTAPHO-
3aIIUTHOW 30HBI JIJISI IPEAIPUATHUSA.

S. Kakue Mereoposornyeckue yCIOBHsS YUYUTBHIBAIOTCA MPU  ONPEACICHHUH

pa3MepoB CaHUTAPHO-3AIIUTHON 30HbI?
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Ipuioxenue 1

HcxoaHble TaHHBIE K PACYETHOMY 3a/IaHUIO0

3arpsizHeHHe atMOoc(hephl OCYIIECTBISETCS OPTraHU30BAHHBIM HCTOYHUKOM
BbIOpOoca — TpyOoi. VICTOUHHMK HMMeEeT CIeAyIoNue MapaMeTphl: 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 U BBICIIEI'O OBPA3OBAHHMSA POCCUMCKOM
OEJEPALINHN
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«CEBEPO-KABKA3CKUHU ®EJIEPAJIBHBIU YHUBEPCUTET»

METOANYECKHUE YKA3AHUSA
110 OPraHM3al{U U NPOBeJeHUI0
CaMoOCTOSITeIbHOM PadoThl

M0 JUCUUIUINHE JKOJIOTHSA

Ui cTyieHToB crienuanbHocTu 21.05.06 HedrerazoBele TeXHUKA U TEXHOIOTHH
cneunanu3anus Pazpaborka u skcriyaTanus HEPTSIHBIX U ra30BbIX MECTOPOXKICHUN

Craponoss 2026
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Mertoauueckrue peKOMEH 1AM MTpeIHa3HaueHbI U1 CTYJAEeHTOB By3a «CeBepo-KaBka3ckuil
(benepanbHBIN YHUBEPCUTET»

[lenn MeTOMUYECKUX PEKOMEH AN
1. MeTtoauueckoe COpoBOXKICHHE MPOLIecca BBEICHUS U pealn3aliu
TpeboBanuii denepasbHOr0 roCyIapCTBEHHOIO 00pa3oBaTENbHOTO CTaHAapTa
BhICcIIero obpazoBanus (nagee ®I'OC BO), momomrs mpu pa3paboTke padbounx
y4eOHBIX MPOrpaMM AUCIHUILTUH U TPOPECCHOHATBHBIX MOIYJICH 00pa3oBaTellb-

Hol iporpammsl (nanee OIT).
2. Coznanue B 00pa3oBaTeIbHOM YUYPEKICHUH Y4eOHO-METOAN4e-

CKOro obecrnieueHust 00pa3zoBaTeILHOTO IIpolecca.

MeToaudeckiue pPEKOMEHIAIMU ONPEICSISIIOT CYINTHOCTh CaMOCTOSITEIILHOM  paboThI

CTYJACHTOB B BY3¢C, eé Ha3HA4YCHUC, IIJIaHUPOBAHUC, (1)0pr1 OpraHnu3aivi U BUAbI KOHTPOJIA.
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Conep:xkanue

1. HopmaTnBHOe 00ecnieuenne camocrosTeqabHoil padorsl B ®I'OC BO.
2. HazHa4yeHne ¥ BUJbI CAMOCTOSITEJIbHOI PadOThI CTYIEeHTOB.

3. KoHTpoJIb caMOCTOSATEIbLHOM PA00THI CTYJAEHTOB NPenoaaBaTeJassMu.
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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
MOJTOTOBKU CHEIMAIUCTA, K YCIOBUSM €€ peajl3allid U CPOKaM €€ OCBOCHUS OIpPEeesIOTCs
HACTOSIIUM (elepalbHBIM rOCy1apCTBEHHBIM 00pa30BaTEeIbHBIM CTAaHAAPTOM;

— OCHOBHasi oOpa3oBaTeNibHasi MNporpaMMa IOJITOTOBKM CIHEIHUAINCTAa COCTOUT U3
JUCIUIUIMH  OOIIEHAYYHOTO M MPO(PECCHOHAIBHOTO IUKIOB, COCTOAIIMX H3 0a30BOM U
BapHaTUBHOW YacTel U IMCHUILUIMH MO BBIOODY;

— MaKCUMaJbHBI 00BeM y4eOHOW Harpy3kd CTyJeHTa yCTaHaBiHBaeTcs 54 yaca B
HEJeNI0, BKIIOYasi BCE BHUJbI ayJIUTOPHOM M BHEAYAUTOPHON (CaMOCTOATEIbHON) y4eOHOI
paboTHI.

Bo Bpemsi caMoCTOSATENbHONH MOArOTOBKM OOydYaromuecs IODKHBI ObITh 00ecredeHbl
noctynmoM K cetn Murepner. Peanmuzamust o0pa3zoBaTenbHOW MPOrpamMMbl  MOJITOTOBKH
CHelualircTa JoJkHa 00ecneunBaTbes JOCTYIIOM KaXKJIOro CTyJIeHTa K OMOIMOTeYHbIM (OHIaM
u 0a3aMm JaHHBIX, (OPMHPYEMBIM II0 MOJHOMY TIE€PEYHIO IUCIHMIUIMH 00pa3oBaTeIbHOM
porpaMMbl U3 pacuera 00ecleyeHHOCTH y4eOHUKaMU U y4eOHbIMH mocoOusimu He meHee 0,5
9K3EMIUIIpa Ha OJHOTO CTyAeHTa. bubimmoreka By3a JOJDKHA MMETh JIOCTaTOYHOE KOJIMYECTBO
COBPEMEHHBIX yYEOHMKOB M Y4E€OHBIX MOCOOMI MO BCEM LHMKJIAM AUCHMIUIUH M TMOCTOSHHO
BOCTIOJIHATHCS] HAYYHOH JINTEPATYPO M MEPUOANICCKUMHU U3IaHUIMHU HE()TEra30BOro mpouiis

OO6beM BpeMeHH, OTBE/ICHHBII Ha BHEAYIUTOPHYIO CAMOCTOSTETIbHYIO paboTy, HAXOIUT
OTpa’KeHHE:

o B paboueM yueOHOM IUIaHe — B LIEJIOM 10 TEOPETUIECKOMY 00YUEHUI0, KaX-
JIOMY U3 LIUKJIOB TUCLIUILINH;
. B paboymMXx MporpamMmax y4eOHBIX IUCIMILIMH HUKJIOB JUCUUIUIMH C pac-

MMpCACICHUEM 110 pa3aciiaM UM KOHKPCTHBIM TCMaM.
2. Haznauenue u BH/IBI CAMOCTOATEIbHOM paﬁoTbI CTYAECHTOB.
CaMocrosTenbHas pa60Ta IMPOBOAUTCH C LECJIbIO:

J CHCTEMAaTH3aIMY U 3aKPETUICHUS TIOTYIEHHBIX TEOPETHUECKUX 3HA-
HUW Y IPaKTUYECKUX YMEHUH CTYJIEHTOB;

J yrIyONeHHs U PaCIIMPEHUs TEOPETUUECKUX 3HAHU;

J (dbopMHpOBaHUs YMEHUH HCHOJIb30BaTh HOPMATHUBHYIO, NPABOBYIO,
CIPAaBOYHYIO JOKYMEHTALUIO U CHEIHATIBHYIO JINTEPATypY;

J Pa3BUTHSI MTO3HABATENBHBIX CIIOCOOHOCTEH M aKTUBHOCTH CTY/ICH-
TOB: TBOPYECKOW MHUIIMATHBEI, CAMOCTOSATEIBHOCTH, OTBETCTBEHHOCTH, OpTaHu-
30BaHHOCTH;

J (dbopMHpOBaHHE CaMOCTOSTETHPHOCTH MBIIIICHHS, CIIOCOOHOCTEH K
CaMOpa3BUTHIO, COBEPIICHCTBOBAHUIO ¥ CAMOOPTaHU3AIINY;

J (dbopmHpoBaHUs MPAaKTUYECKUX (00IIey4eOHBIX U MpodeccuoHab-
HBIX) YMEHUI 1 HAaBBIKOB,;

o Pa3sBUTHIO UCCIIEOBATENILCKUX YMEHUH.

B yuebnom mporecce OV BbIAETSAIOTCS J1Ba BUJIa CAMOCTOSITELHON pabOTHI:
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N

AyanUTOpHaA No AMCUUNINHE, BHeayauTOpHas no aucumnanHe,
MeXANCUMNANHAPHOMY Kypcy MeXANCUMNANHAPHOMY KypCy
1
BbINONHAEGTCA Ha Y4EBHbIX 3aHATUAX, BbINOTHAETCA N0 334aHMIO0
noA HeENocpeACTBEHHbIM npenoaasarens, 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 110 3aJJaHUIO U MPH METOAMYECKOM PYKOBOJICTBE MPEIOAaBatelis, HO 0e3
€ro HEeIOCPEICTBEHHOTO YUaCTHsl.

3. KoHTpoas camocTosiTeIbHOI padoThI CTYAEHTOB MpenoiaBaTesiMu.
KoHTpous caMocTOsATENbHOM PabOThI CTYJCHTOB MPEAYyCMaTPUBACT:

o COOTHECEHHE COJIEPHKAHUS KOHTPOJIA C LEeJAMU O0OY4EHNUs;

o 00BEKTUBHOCTD KOHTPOJIA;

° BAJIMAHOCTb KOHTPOJIA (COOTBGTCTBI/IC MNPpEaABABIACMBIX 3&[[21HHI71 TOMY, 4TO
IIpeJIoJiaraeTcs MpOBEPUTH);

o JdepeHIMalnio KOHTPOIbHO-U3MEPUTEIbHBIX MaTepPHAJIOB.

@DopMBbI KOHTPOJIAA CAMOCTOATEIbHON PadoThI

1. [TpocMOTp M poBepKa BBHIIOIHEHUSI CAMOCTOSITENIbHONU pabOThI
IIPEINOIaBaTeNEeM.

2. CamornpoBepka, B3aMMOIPOBEPKA BHIITOJIHEHHOI'O 3a/1aHUS B
rpymre.

3 OO6cyxeHne pe3ysIbTaTOB BhIMOJIHEHHON paOOThl Ha 3aHATHH.

4 TectupoBanue.

S. IInceMeHHBIH oIpoc.

6. VYcTHbIH ompoc.

7 WNuauBuayansHoe codece1oBaHMe.

8 KomnokBuym.

9. OTuet o npojienanHoN padoTe.

10. 3amuTa pedepaToB WIH KYpCOBOM pabOTHI.

11. TBOpueCKuil KOHKYpC.

12. WuTepHer - KoHpepeHIH.

13. KonTtponbHas pabora.

Kpurtepun oneHKH pe3yibTaTOB CAMOCTOSITEIbHOI padoThl
Kputepusimu o1ieHOK pe3ynbTaToB BHEAYIUTOPHON CaMOCTOATEIbHOW pabOThl CTy/IEHTa
ABIISIOTCS:

o YPOBEHb OCBOEHUS CTYJEHTOB yueOHOr0 MaTepHarna;
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J YMEHHS CTYJICHTa MCIOJIb30BaTh TECOPETUUCCKIE 3HAHKS IIPH BHIMOTHEHUH
NPaKTHYECKHX 3a/a4;

J ¢dopmupoBanne Habopa U3 OOMIEKYIbTYPHBIX U MPO(PECCHOHATBHBIX KOM-
NETCHIMA OYIyIIero CIennaanucTa;

J YMEHHS CTYJICHTa aKTHBHO HCIIOJIB30BaTh AIEKTPOHHBIE 00pa30BaTEeIbHbBIC
pecypchl, HAXOAUTH TPEOYIONIYIOCs HH(POPMALUIO, H3y4aTh €€ U IPUMEHSTH Ha IIPAKTHKE;

J 000CHOBaHHOCTb U YETKOCTh M3JI0KEHUS OTBETA;

J odopmieHre MaTepraia B COOTBETCTBUU C TPEOOBAHUSIMU;

o yYMEHHE OPHEHTHPOBATHCS B MIOTOKE MH(POPMAIMH, BBICIATH TIIaBHOC;

J YMEHHUE YeTKO chopMynnpoBaTh MpolieMy, IpeUIOKUB €€ PEeLIeHne, Kpu-
THYECKH OLIEHUTH PEIICHHUE U €ro MOCIECTBUS;

o yYMEHHUE MOKa3aTh, IPOAHATU3UPOBATH ANbTEPHATHBHBIC BO3MOXKHOCTH, Ba-
pUAHTBI JECUCTBUN;

J yMeHHe COpPMHUPOBATH CBOIO MO3MIIMIO, OLICHKY U apryMEHTHPOBATh €€.

Coaep:xaHue BHeayJUTOPHOM CaMOCTOSATEIbHOM
JAesiTeJIbHOCTH CTYIeHTOB
MeTtoauyeckue yka3zaHust isl CTY/ICHTOB 1O BBIMOJHEHHIO CAMOCTOSTEIbHONU PaboThI:
1. IlogroroBka K JIEKILHIM
2. IloaroroBka K MPaKTUYECKUM 3aHATHUIM



