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IIpakTnueckoe 3ansitTue Ne 1
Pacyer MaKCHMAJILHOM KOHIEHTPAMHU 3aIPA3HAIOLIUX BELIECTB B
NPHU3EeMHOM ¢JIoe aTMOC(epbl PU BbIOPOCe HATPETOH ra30BO3AyIIHOH CMeCH

OT OAMHOYHOI'O TOYCYHOI'0 HCTOYHHKA

MakcumanbHOE 3HaYE€HUE MPU3EMHOM KOHIIEHTPAIIMU BPEIHOTO BEIIECTBA
(Mr/M° ) TpH BBIGPOCE Ta30BO3AYIIHON CMECH M3 OXMHOYHOTO TOYEYHOTO
MCTOYHUKA C KPYIJIBIM YCThE€M JOCTUTaeTrcsi Mpu HEOJIaronpusTHBIX
METEOpPOJIOTUYECKUX YCIOBUSX Ha PaCCTOIHUU (M) OT HCTOYHHMKA U

onpenensercs no Gopmyiie:

1)

rae — KO3(QUIMEHT, 3aBUCAIIMNA OT TEMIEPATypHOH CTpaTU(UKALUN

aTMocepsl;
— Macca BpPEIHOTO BEIECTBA, BBHIOpACHIBAEMOTO B aTtMocdepy B EIUHHUILY
BpEMEHH, T/C;

— Oe3pa3MepHbIii KOADGUIIMEHT, YIUTHIBAIOIINA CKOPOCTh OCEIaHMs BPEIHBIX
BEIIECTB B aTMOC(EPHOM BO3IYXE;

,  — K03(pUIIMEHTHI, YIUTHIBAIOIINE YCIOBHUS BBIX0/Ia TA30BO3YIIHON CMECH U3
yCThsI HICTOYHHKA BBIOPOCA;

— BBICOTA UCTOYHUKA BBIOpOCA HAJ| ypOBHEM 3eMJIH (111 HA3€MHBIX UCTOYHUKOB
IpU pacueTax MPUHUMACTCI =2M), M;

— Oe3pa3MepHbIi KO (PUITMEHT, YUUTHIBAIONTUN BIUSHHUE pelibeha MECTHOCTH; B
Clly4ae pOBHOM WM claboIlepeceueHHO MECTHOCTH C IEepernazioM BBICOT, HE
npesbimatommm 50 M Ha 1 km, =1,

— Pa3HOCTh MEXKAY TEMIIEPAaTypoii BEIOpAChIBAEMOM Ta30BO3AYIIHON CMECH |
TEeMITepaTypoil OKpyxatoiero arMmochepHoro Bo3ayxa , °C;

9 3 )
— pacxoJ] ra30BO3AYIIHON CMeCH, M°/C, ONIpeAeIsieMblil 10 Gopmyie:



— (2)
riue — IMaMETP YCThsl UCTOYHUKA BhIOpOCaA, M;
— CpeIHsii CKOPOCTh BBIXOJA Ta30BO3YIIHON CMECH U3 YCThsl MCTOYHMKA
BBIOpOCa, M/C.

3HaueHue Kod(puuueHTa , COOTBETCTBYIOLIIEE  HEOJIAronpHUsITHHIM
METEOPOJIOTHIECKUM YCIOBHSAM, ITPU KOTOPBIX KOHIIEHTPAIINS BPEIHBIX BEIIECTB B
aTMOC(EPHOM BO3/IyXe MaKCUMaJIbHA, IPUHUMACTCS PABHBIM:

1) 250 — myisa paiionoB Cpenneri Asuu rokuee 40° c.mi., bypsatun n UuTrHCKOM
00J1aCTH;

2) 200 — mnst EBpometickoit Teppuropun OwiBmiero CCCP: mis paiionoB Poccun
tookaee 50° c. mr., i octambHbIX paiioHoB Hmxkuero IloBomkes, Kaska3sa,
MonnoBel; ans Asuarckoil tepputopum Poccuum: mns Kaszaxcrana, [lanbHero
Boctoka u octanbHoM Tepputopun Cubupu u Cpenneid Azuu;

3) 180 — nns Epometickoit Tepputopun Poccun u Ypana ot 50 mo 52° c. m. 3a
UCKIIIOUCHUEM TMOMNAJalouIMX B ATy 30HY NEPEUYMCIICHHBIX BBIIIE PallOHOB U
YkpaunHsl;

4) 160 — nnsa Espomneiickoit Teppuropun Poccun n Ypaia ceBepuee 52° c. mi. (3a
uckioueHueM llentpa ETC), a taxke mnsg Ykpaussl (ISl pacnoJOKEHHBIX Ha
VYkpaune ncrounukoB BeicoToi MmeHee 200 M B 30He oT 50 g0 52° c. m. — 180, a
1oxxHee 50° ¢. m. — 200);

5) 140 — ms MockoBcko, Tynbckol, Psizanckoii, Brmagumupcekoii, Kamyxckoi,
HBanoBCKoi1 oOnacreit.

Heob6xogumo otMeruTh, 4TO 3HaueHus  (r/c) ciemyeT oTHOCUTH K 20-
30-MUHYTHOMY TIEPHOJy OCpEIHEHHUS, B TOM 4YHCJI€ W B CIydasX, Korja
POJOJKUTENLHOCTh BbIOpoca MeHee 20 muH. [lpu omnpeaeneHuun 3HauYeHUA

, °C, ciemyeT mpUHUMATh TEMIIEpaTypy OKPYKAIOIIETO aTMOC(EepHOro BO3IyXxa
, °C, paBHOHNl cpegHEld MaKCHUMaJbHON TeMIlepaType HapyKHOrO BO3ayXa

Haubonee xapkoro mecsana no CHull 2.01.01-82, a temnepatypy BriOpachiBaeMOi
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B atMocdepy ra3oBo3aymHoi cmecu , °C, — Mo AeHCTBYIOMUM ISl JaHHOTO
MIPOM3BOJICTBA TEXHOJOTUIECKUM HOpMaTuBaM. i1 KOTEIBHBIX, pa0OTAOIINX T10
OTONUTENTHLHOMY TpaduKy, JAOMYCKAeTCs MPU pacyeTax NMPUHUMATh 3HAYCHUS
pPaBHBIMH CPEIHHM TEMIIEpaTypaM HapyXKHOTO BO3AyXa 3a CaMbId XOJOTHBIN
mecsi mo CHull 2.01.01-82.

3nauenue 0e3pa3zMepHOro kodpduireHTa MTPUHUMACTCS:

1) g ra3000pa3HBIX BPEAHBIX BEHIECTB M MEJIKOAMCIEPCHBIX a’po30Jiei
(TIBLTH, 30711, ¥ T.I1., CKOPOCTH YIOPSIOYEHHOTO OCEIaHUsI KOTOPHIX MPAKTHUUECKH
paBHa HyJ0) — 1,

2)  JUIS MEJKOAMCIIEPCHBIX adpo30Jiel (KpOME YKa3aHHBIX B II. a) MPH CPEIHEM
IKCILTyaTallMOHHOM KO3 duirmerTe ouncTku BeIOpocoB He MeHee 90% — 2; ot 75
10 90% — 2,5; menee 75% u ipu OTCYTCTBUU OYUCTKH — 3.

3HaueHuss KOAPPUIMEHTOB M U N ONpenessitoTCs B 3aBUCUMOCTH OT

mapameTpoB , , H
3)
(4)
— ()
(6)
Kosdhdumment  ompenensercs B 3aBUCUMOCTH OT 1o GpopMyJiam:
= -npu <100; (7)
npu  >100. (8)

Hnsa < <100 3nauenue kodhPuimeHTa M BEIYUCTIACTCS IPU =

Koadpduument mnpu <100 ompenensieTcs B 3aBUCUMOCTH OT 1o opmynam:

npu = >2; 9
npu (10)
0.5= <2 npu (11)

<0,5.



5
IIpumep pacuera
Hcxoonvle danmnvie. VICTOUHMKOM 3arpsi3HeHHsT aTMOc(epbl sBIsSIETCS TpyOa
KOTEJIbHOM JJI1 TEXHOJOTHYECKUX HYX[ B T. [len3a. IcTOuHUK UMeeT Cenyromiue
napameTpsl: Bbicora =30 M, guameTp ycThsi =1 M, CKOpPOCTHh BBIXOJa

o 3
ra30BO3yHNIHOM CMCCHU H3 YCTbA

=7,06 M/C, €€ pacxon
paT§7

éC(i(lBEI Bﬁ{?goc mrokcuaa azora =4,1 r/c u okcuma
yrnepoz[a r/c CTHOCTh POBHasI.

Pewenue. BenmnunnHa

TUTSt r. TRE3E ;}I)%%Ce%l 11%0(1)%0 (I)%I/I&%CH%OBQ)F Iﬁ%lge?agoo6pasﬂmx 3arps3HAIONINX
BemiecTB. KoTenmpHas mpemHasHaueHa IS TEXHOJOTWYECKMX HYXKO (HE
OTONUTEINbHAs), TO €CTh HAarpy3Ka Ha KOTJIBI K MacCOBBIE BRIOPOCHI 3arps3HSIONIIX
BEIIECTB OJJMHAKOBHI B TEIUIBIN U XOJIOAHBIN eproabl roaa. [losTtomy npuHrnMaem
TEeMITepaTypy Hapy>KHOTO BO3IyXa /I HauOoJiee HEBBITOTHOTO CiIydasi (B TETUIBIN
NEpUO) PaBHOW CpelHeld MaKCHMalbHOW TEeMIepaType HapyKHOTO BO3IyXa
HamOosee xapkoro wmecsima mno CHull 2.01.01-82

= =25, %0%@)@1?1?1%%1

yﬂﬁéﬁ%@fwﬁ BpumEIe Peﬂbe(ba poaE 1. Qs opipenencuns koadduumeHToB M 1 1
HEOOXOUMO PaCcCUUTATh APAMETPHI

u
(3)-(6) cooTBeTCTBEHHO:

Koadpdurnuent
onpeaensercs no Gopmyse (7):

Koaddunment
ompenensiercs o ¢popmyse (10):

Torma mist nnoxkcuaa a3zora:



me/md,
Jlns okcuaa yrnepoaa:

me/mB.

[TAK anst quokcuaa a3oTa M OKcuja yriepoja cooTBercTBeHHO paBHbl 0,085 u

3
5 Mmr/m°, craemnoBaTeIbHO

<[TJIK mas o6onx B% TB g €3 yyera (EOHOBBIX
KOHLICHTPAIUH U IPYTHX BBIOPACKHIBAIOIINX ATH BEIIIECTBA).

3aganue
YcnoBue 3a1a4u CMOTPUTE B IPUIIOKEeHUH 1.
PaccuntaTh MakCHMalIbHYIO KOHILICHTPALIMIO 3arpsi3HSIONIMX BELIECTB B

IIPHU3EMHOM CJIOC aTMOC(I)CpLI OT OANHOYHOI'O NCTOYHHUKA BBI6pOCOB.

Bomnpocel k npakTuyeckoMy 3aHaTHIO Nel
1. JlaTe xnaccu@uKanuo HUCTOYHUKOB BEIOPOCA BPEIHBIX BELIECTB 10 BBICOTE.
2.  llo xakoil ¢opMmyne ompenensercs MaKCUMaJbHOE 3HAYEHHE INPU3EMHOM
KoHUeHTpauuu ( ) Tpu BHIOpOCE Ta30BO3AYIIHOW CMECH W3 OJMHOYHOTO
TOYEYHOI'0 UCTOYHUKA?
3. OOBsSICHUTH, 3HAYECHHMS] KAXKIOTO TMapamerpa B  (QopMysne pacdera
MaKCHMAJBHOTO 3HAUeHHWs TPU3EMHON KoHueHTpammu ( ) mpu  BBIOpoce
ra30BO3AYIIHON CMECH U3 OJMHOYHOTO TOYEYHOTO UCTOYHHUKA.
4.  Kakoii wuHTepBal OCPEAHEHUS MPUHUMAIOT [UJISl OMPEICIICHUS MacChl
BBIOpOCA 3arpsI3HAIOIIETO BEIeCcTBa?
5.  Uro xapaktepuszyeT Ko3(pduuneHt ? Kakue 3HaueHus 3TOTO

K03 puIeHTa MPUHUMAIOTCS, U TIPU KAKUX YCIOBUSX?
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IIpakTHuyeckoe 3ansiTue Ne 2
Pacuer MakCHMAIbHOI KOHIEHTPAMHU 3arPSI3HAIONIUX BelleCTB B
NPU3eMHOM cJi0e aTMocdepbl MPU BLIOPOCE X0J10/1HOI Ta30BO3AYIIHONH CMecH

OT OAMHOYHOI'O TOYCYHOI'0 HCTOYHHKA

BennunHy MakcHManbHOW NMPU3EMHOM KOHLIEHTPALMU BPEJHOIO BEIIECTBA
3 o .
(Mr/mM° ) mpu BBIOpOCE XOJIOJHON ra30BO3AYIIHON cMecH (BBIOPOC CUHMTAETCS
XOJIOAHBIM, €CJIH =0 wm >100 u
>0 50) 13 OJMHOYHOI'O TOYEUYHOrQ
ACTOYHMKAa ' C KPYIJIBIM = YCThEM JOCTHTAeTCS TMpH  HEOIarompusTHBIX
METEOpPOJIOTUYECKUX YCIOBUSAX Ha PaCCTOIHUU (M) OT HCTOYHHMKA U

ompenenseTcs mo Gopmyiie:

(12)

rie (13)
Ko>pdurmentsr ,
S B A RS 88 2 b

(Pacuem npo6o0oam ananiocudHo UCMOYHUKY C 2OPAUUM 8bIOPOCOM).

3aganue
YcnoBue 3a1auu CMOTPUTE B IPUIIOKEHHH 1.
PaccuntaTh MakCUMalIbHYIO KOHILICHTPALIMIO 3arpsi3HSIONIMX BEIIECTB B
MPU3EMHOM CJIo€ aTMOC(hEpbl OT OJMHOYHOI'O MCTOYHHKA BBIOPOCOB C XOJIOHBIM

BBIOPOCOM.

Bonpochl k IpakTHYecKOMY 3aHITHIO Ne 2
1.  Jarp kimaccuduKalMiO BBIOPOCOB BPEIHBIX BEIIECTB TI0 Pa3HOCTH
TEMIIEPATyp Ta30BO3AYIIIHON CMECH U OKpYyXaromieu cpeast ().
2. Ilo xakoit ¢opmyiie ompenensiercs MaKCUMAJIbHOE 3HAYCHHE IMPHU3EMHOM

koHIeHTparuu ( ) mpu  BBIOpOCE XOJOTHOW Ta30BO3AYIIHOW CMECH U3



OJIMHOYHOT'0 TOYEYHOI'0 UCTOYHHUKA?
3. OObBsICHUTH 3HAYEHMs] KaXKIOTO IMapamerpa B  (QopMyse pacuera
MaKCUMAaJILHOTO 3HAYCHHUS TPU3EMHOM KOHIEHTpalwu () P BEIOPOCE XOJIOIHOM

FaBOBOBHymHOﬁ CMECH U3 OJUHOYHOI'O TOYCYHOI'O KCTOYHHKA.

IIpakTnyeckoe 3ansaTne Ne 3
Pacuyer paccTosiHHsI OT HCTOYHHKA BBIOPOCa, HA KOTOPOM MPHU3eMHAs
KOHIIEHTPAIHS NP HeOIATONPHUATHBIX METEOPOJIOTHYECKUX YCIOBHAX

AOCTHIracT MAKCHMAJIBbHOI'0 3HAYCHUSA

PaccrossHue (M) OT HMCTOYHHMKAa BBIOPOCOB, Ha KOTOPOM HpHU3EMHAas
xoHnentparms (Mr/mM ) fipy HMY  jocTHraeT MakCHMAIbHOTO 3HAYCHHS

(mMr/m°), onpenensiercs o popmye:

(14)
riae 6e3paszmepHblii koddduiment npu <100 HaxoauTcs o dhopmyam:
npu L <0,5; (15)
npu 0,5<  <2; (16)
_ ~c. (17)
I[Ipu >100 wm =0 3HaueHue HaXOILI/ITCr}IIPII;IO dhopmynam:
mpu  =0,5; (18)
npu 0,5< <2; (19)
~ 1pu >2. (20)

IIpuMmep pacuyera
HUcxoonvle oannvie npuname uz npumepa 1.
Pewenue. Bemuunny onpenensem no dopmyne (14), rae 6e3pa3mepHbIi

ko3 dunmeHT 1o 3aBucumoctu (16) pasen:



Torna

M. o
3HaueHUS u ONpCACIICHbI IJIsI OIIACHOM CKOPOCTH BCTpPa

= =1,9 m/c.

3aganue
YcnoBue 3a1a4u CMOTPUTE B IPUIIOKEHHH 1.
PaccuntaTh paccTrosiHME OT MCTOYHUKA BbBIOpOCAa, HA KOTOPOM MpHU3EMHAas
KOHIICHTpAIUsl IPY HEOJAronpHUsTHBIX METEOPOJOTHYECKUX YCIOBHUSAX JOCTUTAET

MaKCHUMAaJIbHOI'O 3HAYCHUS.

Bonpoce! Kk npakTHYecKoMy 3aHATHIO Ne 3
1.  Tlo kako#i popmyse onpenensiercs pacctosHue () OT HICTOYHUKA BBIOPOCOB,
Ha KOTOpPOM Npu3eMHas KOHUeHTpauus npu HMY nocturaer maxkcumanabHOTO
3HaUeHust 7
2. OOBACHUTH 3HAUCHHS KAXKIOTO Mapamerpa B (popmysie pacuera pacCTOSHUS
JUI1 OJMHOYHOIO TOYEYHOI'O0 MCTOYHMKA BBIOpOCA C HarpeToil ra30BO31YyILHOM
cmecero (- >0).
3. OOBACHUTDH 3HAYCHUSI KaXKJOTO MmapameTpa B GopMylie pacyeTa pacCTOSHUSA
U1 OAMHOYHOI'O TOYEYHOTO MCTOYHMKA BBIOpPOCA € XOJOJHOW ra30BO3AYLIHON

cmechro (- =0).

IIpakTH4yeckoe 3ansitue Ne 4
Pacuer omacHoii ckopoctu Berpa (m/c). Pacuer MakcuMaJIbHOTO
3HAYEHUS NMPU3EMHONH KOHIEHTPAIMM BPEIHOI0 BelIecTBA (Mr/M3) npu
HEOJIArONMPUATHBIX METEOPOJIOTHYECKHX YCJIOBHAAX H CKOPOCTH BeTpa,

OTJIMYAKOLIEHCH OT ONIACHOM CKOPOCTH BeTpa

3HadyeHue onacHoi ckopoctu (M/c) Ha ypoBHe ¢utorepa (00bpraHo 10 M oT
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YPOBHSI 3€MJIM), MPU KOTOPOH JOCTUTAETCsl HAauOOJbIIee 3HAYECHUE MPU3EMHOMN

KOHIIEHTpaIlMi BpPEOHBIX BEIIECTB (Mr/M ), 3B ciaydyae <100 ompenensercs mo

bopmymam:

=0,5mpu <0,5; (21)
= mpu 0,5< <2; (22)
a pu (23)

[Ipu >100 wnm =0>3H'aquI/Ie , BEIYHCIIAETCS 110 (hopMyTIam:
=0,5mpu  <0,5; (24)
= 1pum 0,5< <2; (25)
npu >2. (26)

MaxkcuManapbHOE 3HAUYeHUE MPU3EMHOW KOHIICHTPAIMH BPETHOTO BEIIECTBA
(mr/M®) mpp HMV u ckopoctn Betpa (M/C), OT/IHYAIOmIEHCS OT ONMACHOM
CKOpOCTH BeTpa (Mm/c), onpenensercs no Gpopmyrie:
(27)
rae — Oe3pa3MmepHasi BEIMYMHA, ONpENesieMas B 3aBUCUMOCTH OT OTHOILIEHUS

U 110 popmynam:

npu ; (28)
upun /1. (29)
PaccrosiHne OT MCTOYHMKa BbIOpOCa (M), HA KOTOPOM HIpPH CKOPOCTH

Berpa (M/c) u HMY mnpuszeMHas KOHIIEHTpalUs BPEIHBIX BEHIECTB JOCTUTAET

3
MaKCHUMAaJIbHOTO 3HAYCHHUsT (MI/M ), onpenensercs 1o popmyie:

, (30)
rie — Oe3pa3MepHbIi KOADPUIIUEHT, ompeAeasieMbli B 3aBUCUMOCTH OT
OTHOLICHUS 1 110 opMyIam:

npu (31)

’ (32)
pu <

npu (33)

>1.

IIpumep pacuera
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HUcxoonvle oannvie npunsame uz npumepa 1.

Pewenue. Tlo mpenBapuTeNbHBIM pacyeTaM 3aJadyd YCTaHOBIEHO, YTO
kodpdunmrent <100 u pasen 0,411. ITapamerp = 1,9 M/c u ynoBieTBOpseT
ycioButo 0,5< <2, mo3roMy NpUHUMAEM 3HA4YE€HHE OMAacHOW CKOPOCTHU BETpa

= =1,9 m/c.
OnpenenuM MakCUMaIbHOE 3HAYCHHE MPU3EMHOU KOHIICHTPAIIUU BPEIHOTO

BemectBa  (Mr/m ) fipu HMY u ckopocti Betpa = 2,5 M/c, OTIHYAOLIEHCS OT

omacHOi ckopoctu Berpa (M/c). T. k.  =1,316>1, mo dopmyne (29)
OIpeeIuM mapamMeTp . [To popmyne (27)
paccuuTaeMm
MaKCHUMaJIbHOE 3HAYEeHHE MPU3EMHON KOHIICHTPAIIMKA BPEIHOIO BEIIECTBA IS
JTMOKCHA a30Ta: Mr/m . Jlns okcuza
yriepoga:
MI/M .
PaccTosinue oT mMcTOYHHMKA BhIOpOCca (M), HA KOTOPOM MpPH CKOPOCTH

BeTpa W HMY mnpuseMHass KOHIIEHTpamusi BPEIHBIX BEIIECTB JOCTUTAET
3

MaKCHMaJbHOTO 3HAYCHHUS (mr/mM”), paccuntaem 1o ¢opmyie (30).

[TpenBapuTenbHO onpeaeauM Oe3pasMepHbiii koddduiment wu3 yciaosuit (31) —

(33). T.x. =1,316>1, To mo ycioBuio (33) :

TOrja
M.
3apanue
VYcaoBue 3agaul CMOTPUTE B IPUIIOKEHHUH 1.
Paccunrats onacHyio ckopocTh BeTpa (M/c). PaccuntaTe MakcumanabHOE
3HAUEHUE MPU3EMHOM KOHUEHTpPAllMd BPEJHOTO BELIECTBA (mMr/™°) Tpu

HC6J'IaI‘OHpI/I}ITHBIX MCTCOPOJIOTHYCCKUX YCIOBHUAX 141 CKOpPOCTH BETpa,

OTHanIOMCﬁCH OT ONaCHOM CKOpPOCTH BETpA.

Bonpocel k npakTuyeckoMy 3aHATHIO Ne 4
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1. Ha xakoM paccTOossHUM OT NOBEPXHOCTH 3EMJIM OIPEICSAIOT 3HAYEHUE
ONaCHOM CKOpPOCTH BeTpa?
2. [To xakum opmyrnam onpeaensieTcsi 3HaUeHue ONacHOM CKOPOCTH BeTpa s
HarpeToi ra3oBO3AYyIIHON cMecH?
3. [To xakum opmyrnam onpeaensieTcsi 3HaUeHue ONacHOM CKOPOCTH BeTpa s
XOJIOJTHOM Ta30BO3AYILIHON CMeCH?
4. [To kakoit (opmyne ompemensercs 3HAYCHUE MPU3EMHOW KOHIIEHTPAIHH
Bpeanoro BemectBa ( ) mpu HMY u ckopocTdH BeTpa, OTIMYAIOMICHCS OT
onacHom?
S. OOBSICHUTH 3HAUCHUS KAXKIOTO MmapaMmerpa B (opmysie pacdyera Mpru3eMHOU
KOHIleHTparuu BpenHoro BemectBa ( ) mpu HMY wu  ckopoctn Berpa,
OTJIMYAIOIIECs OT OaCHOM.
6. [To xaxoii popmyiie onpenenseTcs pacCTOsSHIE OT UCTOUYHUKA BbIOpoca (),
Ha koTopom 1mpu HMYVY u ckopoctu BeTpa, OTIMYaONIENCs OT OMACHOM, MPU3EMHAas
KOHIICHTPAIIUS BPEIHBIX BEIICCTB JOCTUTaeT MaKCUMAIBHOTO 3HaueHus ( )?
1. OOBSICHUTH 3HAYEHUST KAKIOTO mapaMeTpa B (opMyJie pacuera pacCTOSHHE
oT ucTtoyHuka BbIOpoca ( ), Ha kotopoM npu HMY wu ckopoctu BeTpa,
OTJIMYAIONIEHCS OT OMacHOW, NpU3eMHAas KOHILEHTPALMS BPEIHBIX BEIIECTB

JOCTUTAeT MaKCUMaJIbHOTO 3HaueHus ().

IIpakTH4yeckoe 3ansitue Ne 5
Pacyer mnpu3eMHOW KOHUEHTPAUMU 3arpsA3HAIOLINX BelIeCTB B
atMmocdepe (Mr/m j, mo ocu (paxena BbIOpPOCca HA PA3JIMYHBIX PACCTOSHHUAX

(M), OT HCTOYHHMKA 3arPsi3HeHHUsT aTMOC(ephI NMPHU ONACHOI CKOPOCTH BeTpa

(M/c)

[Ipu onacHoil ckopoctu BeTpa (M/C) mpu3eMHas KOHIEHTPALMS BPEIHBIX
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3
BemiecTB (Mr/m ),” B atmocepe mo ocu (hakeia BbIOpoca Ha pa3IHYHBIX

paccTosHUsAX (M), OT HICTOUYHHMKA BBIOpOCaA omnpeiensercs no Ggopmysie:

(34)
rae — Oe3pasMepHbld KOIPGUIMEHT, OMPENeNseMblii B 3aBUCHMOCTH OT
OTHOIIICHUS u kodpdunmenTa 1o Gpopmysiam:

npu <lI; (35)
npu 1< (36)
< .
= npu <1,5u (37)
>8;
npu >15wu (38)

> . ~
[EI}I HU3KUX M Ha3eMHBIX HCTOYHUKOB (BbICOTOM He Oosee 10 m) mpu
3HAYCHUSIX <l BemuumHa B (34) 3aMeHseTCs Ha BEIWYUHY ,

OnpeesieMyI0 B 3aBUCUMOCTH OT u 1o Gopmye:

npu 2< <10. (39)

IIpumep pacuera
Ucxoonvie oannvie npunams uz npumepa 1 onsa oxcuoa yenepooa.
Pewenue. Bemuumna — ompepensercs 1o dopmyne (34), rae
pPacCUUTHIBACTCS B 3aBUCIMOCTH OT OTHOIICHUS o popmyam (35) — (38).
3amagumcs HHTepBajaMu 3HaueHui , Hanpumep S50 M npu <1.

Jis =50 M xoadpduuent mo dpopmyie (35) pasen:

Torma o popmysie (34):
3

Jdius =400 m KOC—)(I)(bI/IIII/IYgH%/I paccuntbiBaeM 1o dopmyiie (36) paen:

Torma o popmyse (34) nus =400 m

. MI/M . .
JI1st OCcTanbHBIX 3HAYCHWH PacdeThl KOHIICHTPAMK CBOAMM B Tabuiry 5.1.
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Tabnuna 5.1 — Pacuer KOHIIEHTpAIUi 3arps3HSIOIIETO BEIIeCTBa Mo ocu (pakena

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 ocHoBanuu nanHoO# Tabnuibl cTpouM rpaduueckyro 3apucumocts =f( ).

0,025 -

0,02
- 0,015 / \
; 0,01
0,005 /

0 200 400 600 800 1000 1200
X, m

C, ur/v’
\\

Pucynok 5.1 — I'padmueckas 3aBucumocTh =f( ) W3MCHEHHS KOHIICHTpAIUU

3arpsI3HSIIONINX BEIIECTB 1Mo ocH (hakerna BrIOpoca

3aganune

VYcaoBue 3a1auu CMOTPUTE B PUITIOKEHHUH 1.
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Paccuntarh mpu3eMHYIO KOHIICHTPAIMIO 3arps3HSIONIMX BEIIECTB B
3
atMocepe (Mr/m ),° mo ocu akeaa BbIOpOca Ha PA3IMYHBIX PACCTOSHUIX

(M), OT HMCTOYHHKA 3arpsA3HEHUs aTMOC(epbl MPU OMACHOM CKOPOCTH BETpa

(m/c).

Bonpocel k npakTH4YecKoMYy 3aHATHIO Ne 5
1. ITo kakoii (opMysie pacCUMTHIBAETCS NMPU3EMHAs KOHLEHTpPALUsl BPEIHBIX
BemiecTB () B arMocdepe 1mo ocu ¢akesa BRIOpoca Ha pa3IMIHBIX pacCcTOSTHHUSX ()
OT UCTOYHUKA BBIOpOCA ITPU ONIACHOW CKOPOCTH BeTpa?
2. OOBACHNTH 3HAUYEHHUS KaXA0ro napaMerpa B opMyJsie pacuera Ipu3eMHON
KOHIICHTPAILlMU BpeIHbIX BemiecTs ( ) 1mo ocu (pakena BHIOpoca.
3. [Ipn xakux ycnoBusix B ¢opMylie pacuera MPU3EMHONW KOHLIEHTPALUU

NPUMEHSIOT MapameTrp ?

IIpakTHueckoe 3ansiTue Ne 6
Pacuer mnpu3eMHOll KOHIEHTPALIMH 3arps3HAKONIAX BelIeCTB B
atMocdepe (Mr/m ) o mepmeHmuky;Ispy K ocH (akeia BbiGpoca Ha
Pa3IMYHBIX paccTossHUSX Y (M) MpPH OMACHOM CKOpocTH BeTpa (M/c) OT

TOYKHN =

3HaueHNe TMPU3EMHOW KOHIIEHTPAIIMM BPEAHBIX BEIIECTB B arMmocdepe
(Mr/M°) Ha paccrostHum Y (M) IO MEpICHAMKYISPY K OcH (akela BEIGpoca
ompezensercs no Gopmysie:

: (40)
rae — Oe3pasMepHbld KOI(PGUIIMEHT, OMpEnesieMblii B 3aBUCHMOCTA OT
CKOPOCTH BeTpa , M/C, M OTHOIIEHHUS  TI0 3HAYEHUIO apryMEHTa !

npu  <5; (41)
npu  >5; (42)

o ¢popMmyiie:
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(43)

IIpumep pacuera
HUcxoonvle oannvie npunams us npumepa 1 ons oxcuoa yenepooa.
Pewenue. Bemmunna omnpenensercs mo Gopmysie (40), rae koaddumment
ompenensiercss 1o ¢opmyne (43) B 3aBUCHMOCTH OT apryMeHTa ,
paccuuThIBacMOro 1o ypaBaenusim (41), (42).

3agaemMcs UHTEpBajgamMu 3HaYeHU Y, s Y=20M.

TOT/A:
3

. MT/M .
JIns ocTanbHBIX 3HaUeHUN Y pe3ysibTaThl paCUeTOB CBEACHBI B TabMIly 6.1.

Tabnuna 6.1 — Pacuetr KOHIIEHTpaUil 3arpsI3HAIOMIMX BEIIECTB MEPIIEHANKYISIPHO

ocu (akena

Y.Mm ty ) Cv

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 manHOi Tabmuiel ctpouM rpadudeckyio 3aBucumocts =f(Y),

U300paXKeHHYIO Ha pUcyHKe 6.1.



17

0,025

1\\
0,02

0,015

Cy, Mrim3

0,01

0,005

0 20 40 60 80 100 120
Y, M

Pucynok 6.1 — I'paduueckas 3aBucumocts =f(Y) H3MeHEHHS KOHIICHTPAIAN

3arpsI3HSIIONINX BEIECTB 0 MEPIICHINKYISPY K ocu (pakesna BrIOpoca

3aganue

YcnoBue 3aJlauy CMOTPUTEC B IIPUJTOKCHUHA 1.

PaccunTtaTh mNpH3EMHYI0 KOHIIGHTPALMIO 3arpsi3HSIOMIMX BEIIECTB B
3
atMocdepe (MI/M ); IO MEPICHINKYISPY K OCH (akesia BEIOpoca Ha pa3ImIHbIX

pacctossHusAX Y (M), IPpU OMACHOW CKOPOCTH BeTpa (M/C) OT TOUKH =

Bonpocsl k npakTHyeckoMy 3aHATHIO Ne 6

1. [To kaxoii ¢opMyne pacCUMTHIBAETCS MPU3EMHAss KOHIEHTpALUS BPETHBIX

BemectB ( ) B arMmocdepe MO MEPHEHAMKYJSpPY K ocu (pakema BeIOpoca Ha

pasnmuuHbiX pacctosHusX (Y) OT HMCTOYHHMKA BBIOpOCA MPH OMACHON CKOPOCTH

BeTpa’?
2.

OOBSICHUTH 3HAYEHUS KaXA0ro napameTrpa B (hopmylie pacuera Npu3eMHOM

KOHIICHTPALlMHU BpeIHbIX BemiecTs () mo ocu pakena BHIOpoca.
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IIpakTHuyeckoe 3ansiTue Ne 7
I'pagpuueckoe mocrpoeHue moged (M30JMHHMII) KOHUEHTpPAUMH B
NPU3EeMHOM cJ10e aTMoc(epbl BbIOPOCOB 3arpsi3HAIIUX BelIeCTB OT

OAHHOYHOI'0 TOYCYHOI'0O HCTOYHHKA

Pesynprar pacdera paccemBaHUS 3arps3HSAIOIMIMX BEHIECTB B MPU3EMHOM
cimoe atMocepbl TPEACTaBIsieTcs B  Tpad@UYEeCKOM BHUAC  H3OJUHUSMHU
KOHIICHTpAllMii Ha pPacyeTHOM NPSIMOYTOJbHUKE. 3HAYeHUsS KOHIEHTPAIUH,
kpatible 0,1 gone IIJIK (unmu mpyroi), HaxonmsTcs, Kak IMPaBHJIO, HA MPSIMOM
MEXIy IBYMS COCEIHUMH TOYKAMHU CETKH W OIPEACISIOTCS WHTEPIOJSIIUCH.
[Tocne OThICKAaHWS WX MECTOIIOJOKEHUS [IJIi BCETO MPSMOYTOJIbHUKA 3TH TOYKHU

COEIMHSIIOTCS MEXKy co00i, 00pasys JoMaHble KPUBbIE U30JMHUN KOHIEHTpAIUH.

IIpumep pacuera

Ucxoonvie oannvie npunsams u3 npumepos 1 — 6.

Pewenue. Bemmunaa =0,023 mr/m ipu =341 m. 3HAYCHHUS IPH3EMHBIX
n3onuHui kKoHnentparuii npumem 0,01; 0,015; 0,02 MI/MC.

Koopaunater u Y ajis 9TUX KOHIIEHTpAIMi MPUMEM HEMOCPEICTBEHHO U3
rpa¢ukoB B mpuMepax 5 u 6. [lonyueHHble JaHHBIE NMpUBEACHBI B Tadnuie 3. B
Hell 6 TOYeK MPUHATHI U3 IMpHUMepa S JJIs 3HAYCHHM KOHILIEHTPAlMH BAOJIb OCH
dakena, 1. €. pu Y=0. JIlpyrue 6 Touyek mpuHATHI U3 npumepa 6 ajiga 3HAYCHUU
KOHIIEHTpAlui MEePHNeHAUKYISIpHO ocu ¢akena npu QukcupoBaHHOM =341 M.
HenocpeactBenHo u3 pucyHka 6.1 mosrydeHbl TOJbKO TPU TOUYKH IO OAHY CTOPOHY
ocu . Ilo apyryro CTOpOHY OCHM KOHIIEHTpalMHu OyIyT TaKUMHU *Ke, T. K. (paken
paccerBaHMsl CUMMeTpudeH »Toi ocu. [losTomMy naisi OCTaBIIMXCS TpPEX TOYEK

KOOpPJMHATY Y MPUMEM CO 3HAKOM «-».
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Ta6muna 7.1 — KoopauHatel TOYEK M30JUHHMM KOHILIEHTpAIIM OKCHUIA YIJIepoJia B

PU3EMHOM CJ10€ aTMOC(hephl

3nauenus kounentpanui C, mr/m® Ne Touek | KoopauHaTeL, M
X Y
1 125 0
2 1175 0
oot 3 [ 341 | 7
4 341 -72
5 165 0
6 820 0
M 7 | 341 | 53
8 341 -53
9 235 0
10 530 0
ooz 11 | 341 | 30
12 341 -27

[Tone n301MHUNA KOHIEHTpAUUi IPUBEAEHO HAa pUCYHKE /.1.

80

60

40

20

-~ 0 +-4 T *— & T 1
) 200 400 600 800 1000 1200 1400
-20

-40

-60

-80

X, M

Pucynoxk 7.1 — Ilosie KOHIIEHTpaIMid B MPU3EMHOM cJioe aTMOC(epbl BHIOPOCOB

OKCHJa yricepoaa OT OAMHOYHOI'O TOUCUYHOI'0O KCTOYHHUKA.
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3aganune
YcnoBue 3a1a4u CMOTPUTE B IPUIIOKEHHH 1.
I'paduaeckn m300pa3uTh 1OJs (M30JIMHUU) KOHIIEHTPAMA B TPU3EMHOM
cinoe atMocdepsl BEIOPOCOB 3arpsi3HSIONIUX BEMIECTB OT OJUHOYHOTO TOYEYHOTO

HNCTOYHHKA.

Bonpoch! Kk npakTHYecKOMY 3aHATHIO Ne /
1. PacckasaTp anropuTM NOCTPOEHUs IOJEH KOHLIEHTPALMMN 3arpsA3HAIOIMX
BEIIECTB HA KApTE-CXEME.
2. Kakne wncxomHple [OaHHBIE MIPUHUMAIOTCA Il TOCTPOCHHUs TOJEU
KOHLIEHTPALU# 3arpsI3HAIOIINX BEIIECTB?
3. Kakue KOHIEHTpaluK 3arpsA3HsIOIIMX BEUIECTB JO0JKHbBI ObITh Ha TPAHUILIE

C33 u npommuiomaaky, a Takxke Ha rpanuie C33 1 30HOHM )KUION 3aCTPOMKU?

IIpakTnueckoe 3ansiTue Ne 8
PacyeTr npu3eMHO KOHIEHTPAIUM 3aTPSI3HAIOIINX BEllleCTB B MNPU3eMHOM

cj1oe arMocdepsl ¢ y4eToM (POHOBO KOHIEHTPAIMU

B cnydae Hanuuus COBOKYNHOCTM HMCTOYHHMKOB BBIOpOCAa BKIIAJIBl 3THUX
HMCTOYHUKOB (WJIM MX YaCTH) MOTYT YUYUTBIBATHCA B pacyeTax 3arps3HEHUs BO3ayXa
MyTeM WCIOJb30BaHUsI (POHOBOW KOHIICHTPAIUH (/M) KOTOpast s
OTIETFHOTO HWCTOYHHMKA BBIOpOCA XapakTEpHU3yeT 3arpsisHeHHe arMmochepsl B
ropoJie WM APYrOM HACEJIICHHOM ITYHKTE, CO3JaBacMO€ JIPYTMMH MCTOYHHUKAMH,
VICKJIFOYasi JaHHBIM.

@oHOBass KOHIIEHTpPALMSI OTHOCUTCS K TOMY K€ HMHTEpPBALy OCPEIHCHUS
(20-30 muH), uro n mMakcuMaibHas paszosas [1JIK. ITo maHHBIM HaOIIOICHMIA
OTIpeIeISIeTCSl KaK YPOBEHb KOHIICHTPAIIWA, TIPeBbIMaeMbiii B 5% HaOmroaeHui 3a
Pa30BBIMHU KOHIIEHTPALUSIMH.

Ol'[pCI[CJICHI/Ie q)OHOBOﬁ KOHIOCHTpPAOWM IIPOU3BOAUTCA Ha OCHOBAHHHU
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JaHHBIX HAOJIIOJIEHUI 3a 3arpsA3HEHHEM aTMoc(epsl 10 HOPMAaTUBHON METOJUKE,
YTBEPKIECHHOU [ OCKOMIHUIPOMETOM.

®oHOBasi KOHIEHTpalMsl YCTaHABIMBACTCA JTUOO €IUHBIM 3HAUYECHHUEM IIO
ropogy, Jau00 B ciydae BBbISBICHMsS  CYIIECTBEHHOM  HM3MEHYMBOCTH,
g depeHIIMPOBAHHO 110 TEPPUTOPUU ropojia (Mo MOCTaM, a TaKXKe MO TPaAalUsIM
CKOPOCTH U HaIlpaBJIECHUS BETPA).

IIpn pacderax s JEHUCTBYIOIIMX U PEKOHCTPYHPYEMBIX HMCTOYHUKOB
(mpeanpusATU)  HCHONB3YEeTCA  3HaueHHWe (POHOBOW  KOHILIEHTPALUU ,
IpeCTaBISIIoIIEed U3 ce0s1 (POHOBYIO KOHIIEHTPALMIO , U3 KOTOPOH HMCKIHOYEH
BKJIAJl paCCMaTPUBAEMOI'0 UCTOYHUKA (MIPEATIPUSIITHS).

3HaueHWE BBIYHCIACTCS 1O (HOpMyIIe:

npu <2 ; (44)
npu >2 . (45)
rIe — MaKCUMaJlbHas pAacyeTHas KOHIICHTpPAIMs BEIIECTBA OT JAHHOTO

UCTOYHMKA (MIPEONpUATHS) JJIsi TOYKM pa3MEIIeHUs II0CTa, Ha KOTOPOM
ycTaHaBiIuBaeTcs (OH.
JI7nst BHOBB CTPOSIIIETOCST HICTOYHHKA (TIPEIIPUSTHS):
(46)
Jlomyckaetcst ucroib30Banue GOHOBOW KOHIIEHTPALIMH, BEIYUCICHHON HE 110
OTIENFHBIM  BEIIECTBAM, a COBMECTHO II0 KOMOWHAIIMM  BEIIECTB C
CYMMHPYIOIIMMCSL BpeAHbIM aedicTBueM. [lpu 3ToM (oHOBas KOHIEHTpAIHS
OIIpeensieTcs o KOHLIEHTPALIUSIM, TPUBE/ICHHBIM K HanOoee

pacnpoCTpaHEHHOMY M3 BEIIECTB, BXOAIINX B paCCMaTPUBAEMYIO0 KOMOWHAIIHIO.
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IIpumep pacuera

Hcxoonvie dannvie. I'padpl 3 1 5 Tabmunbl 8.1 3amoyiHsIETCS 3HAYCHUSMU
pacueTHbIX KOHIIeHTpanui Ha rpanuie C33 0e3 yuera pona. 3HaueHus: (OHOBBIX
KOHIIGHTpAIMi JIJIs1 BEIIECTB M TPYMNN CyMMAIUi TMPUHUMAIOTCS 1O JaHHBIM
neHTpa rugpomereoposiorur. C ydyeTom nepeBoja U3 mr/M® B momu TTJIK C/ITIK
umeem: neib cymma 0,11/0,5=0,22, muokcua asora 0,05/0,085=0,59, nuoxcun
cepor 0,06/0,5=0,12, oxcup yraepona 2,9/5=0,58.

Pewenue. OnpenensemM (HOHOBYIO KOHIICHTPAIIMIO C MCKIIIOUEHUEM BKJIa/a
paccMmaTtpuBaeMoro mnpeAnpusatus 1o ¢opmyie (44) npu <2 u no dopmyie
(45) npu >2

CymiecTBytolee MojxoXeHne - IbLIb CyMMa:

<2 (0,88>2:0,22 — cMm. Tabauiy 4). Torna
[Tosryuennoe uncno BHOcuM B rpady 7 Tabmuis 8.1.
Cymmapnyrwo koHnentpauuro + =0,88+0,044=0,924 BHocuM B rpady 8 710 Xe
TaOJIHIIBL.
CymiecTByoliee MnojoKeHne — JMOKCHJI a30Ta:

<2 (0,15>2:0,59), mosTomy
0,150,59=0,53.
Cymmapnas konnentpamus + =0,15+0,53=0,68.

AHaIOTUYHBIM 00pa30M PAaCCUUTHIBAEM OCTAJIBHBIC BEIIECTBA W TPYIIIIBI, U

PE3YyJIbTAaThl TAKXKC 3aHOCHUM B Ta6JII/II_Iy.

3aganune
YcnoBue 3a1auu CMOTPUTE B IPUIIOKEHHH 1.
PaccuntaTh mnpu3eMHYI0 KOHIICHTPAIIUIO 3arps3HSAIONIMX BEIIECTB B

MPU3EMHOM CJ10€ aTMOC(Eephl ¢ yueToM (DOHOBOM KOHIIEHTPALIMH.

Bonpocsl k npakTHyeckoMy 3aHATHIO Ne §
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1. Jatb onpenenenuie noHATHIO «DOHOBAsI KOHIEHTPAIUS.
2. Kakoil mHTEpBanm ocpelHEeHHs TPUHUMAIOT Jis ompeaeneHus (QOHOBOM
KOHLIEHTpALMU 3arpsi3HAIOIIEr0 BenlecTBa’?
3. [lo xakum  ¢opmynam  ompenensiercs  (poHOBasg  KOHIIGHTpALUS
3arpsi3HSIIONIMX  BEIIECTB, M3 KOTOPOM MCKJIIOYEH BKIJIAJ PacCMaTpPUBAEMOIO
WCTOYHHUKA, JIJISl ACUCTBYIOIINX U PEKOHCTPYHUPYEMBIX NICTOYHUKOB BBIOpOCa?
4, [To xakoit popMmyie omnpeaensercs GOHOBAsT KOHUEHTPAIMS 3arpsA3HIIOIIUX
BEILIECTB, U3 KOTOPOIl MCKIIOYEH BKJIAJl pACCMAaTPUBAEMOr0 UCTOYHUKA, I BHOBb

CTPOAILEroCs MPEeANPUATHSA?



Tabmuma 8.1 - YpoBenn 3arpssHenHus Ha rpanuie C33 ¢

y4eToM (DOHOBBIX KOHIICHTPAIIUN

B nojsax [TJIK
PacueTtnas doHoBas ®doHoBas
K, PacueTHas donoBas CyMMmapHas
BemecTtBo KOHIEHTPALUS | KOHIEHTpPALUS KOHIIEHTPALIHSI C
MT/M3 KOHIICHTpalus | KOHLEHTpaIs KOHIIEHTPAIIUS,
, MI'/M3 , MI/M3 UCKIIIOUEHUEM N
BKJIAJIa,
1 2 3 4 5 6 7 8
[Tb11B
0,5 0,44 0,11 0,88 0,22 0,044 0,924
cyMMa
Jnokcup
0,085 0,013 0,05 0,15 0,59 0,53 0,68
asora
Jnokcup
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
yriaeponaa
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IIpakTHueckoe 3ansiTue Ne 9

ITocTpoeHue CAHUTAPHO-3ALUTHOM 30HbI NPEANPUATHS

1. ns noctpoenuss C33 HeEOOXOAUMO OMNPEACIUTh KJIACC MPEANPUITHS TIO
CaHUTApPHOU KIacCU(UKAIMK M COOTBETCTBYIomUN emy pazmep C33, cormacao CH
245 — 71. CymecTtByeT 5 KJIacCOB OMacHOCTH Tpennpustuii. Kaxmomy kmaccy
NPEANPUITUA COOTBETCTBYET CBOSI CAHUTAPHO-3aLIMTHAS 30HA:

- nans npennpustuil kimacca | — 1000 wm;

- xuacca Il — 500 wm;

- xkiacca |l =300 m;

- xiacca IV - 100 wm;

- xiacca V — 50 m.

2. Hanocum C33 Ha KapTy-cxemy, B COOTBETCTBHHM C KJIACCOM OmMacHOCTH. [lns
TOr0  OT KpallHUX  BHEIIHMX HCTOYHHUKOB TMPOBOAMM B  Maciurade
MOJIyOKPY>KHOCTH TpeOyeMoro pajanyca Jio IepeceueHust uX Mexay cooou .

3. CpaBauBaeM moctpoeHHyro C33 ¢ kapramu pacceuBaHusl Bcex 3B u rpynm
CyMMalui MO BCEM BapuaHTaM pacuera. IJTO MOXHO CIenaTh CIEAYIOIMIHUM
crmocoboM — HauepTuTh Ha Kambke (33, mocTpoeHHyr0 To 1.2 B macmrade,
pPaBHBIM MaclTady KapT pacCeMBaHUs, U HAKJIEUBATh UX JPYT HA Apyra.

4. OmnpenensieM I'paHULIbl UTOTOBOM pacuyeTHON CaHUTAPHO-3aIUTHOMN 30HBI.

3ananue
VYcnosue 3agaunm cmotputre B npwiokeHuu 1. Iloctpouts canuTapHO-

3aIUTHYIO 30HY MPEIIPHUITHS.

Bonpoch! k npakTHyeckoMy 3aHATHIO Ne 9
1. Jlate onpenenenne noHaTruo « CaHUTapHO-3aIIUTHAS 30HAY.
2. OOBSICHUTH HA3HAYCHHNE CAHUTAPHO-3AIUTHOMN 30HBI.

3. JlaTh caHuTapHylo KilacCU(UKAIMIO TPEANPUATUA U YCTAHOBJICHHbBIC
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MUHHMMAaJIbHBIE PA3MEPbl CAHUTAPHO-3AIIUTHBIX 30H JIJIs1 KAKIOTO KJlacca.
4, PacckazaTp anroputMm pacuera U ONPEACICHUS Pa3MEPOB CAHUTAPHO-
3aIUTHOM 30HBI JJI PEIIPUATHS.
S. Kakne wmereoposiornueckue YCIOBUSI YUYUTHIBAIOTCS MPHU OMNPEICICHUU

pa3MepoB CaHUTAPHO-3AIIUTHON 30HbI?
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IIpuioxkenue 1

Hcxonnbie JaHHbIE K PACYETHOMY 32/1aHUIO

3arpsi3HeHHE aTMOC(epbl OCYLIECTBIIETCS OPraHU30BAHHBIM HCTOYHUKOM
BbIOpoca — TpyOoOil. MICTOUHMK MMEEeT ClIeqyroUIMe mapaMmeTpbl: BeIcOTa (M),
IMaMeTp yCThsL (M), PAacXol Ta30BO3IYIIHOM CMECH H3 yCTbsi (M /c), °
Temneparypa razoo3aymHo cmecu (°C). MaccoBblil BEIOPOC 3arps3HSIOIINX

BemectB  (1/c), (1/c), (T/c). MecTHOCTH pOBHas.

BapuaHTtsl 3aaHuii

[TapameTpsbl
BapuaHTel I c| € oc| €O (s02) (No2),

m¥/c ’ ! r/c r/c r/c
1 140 50 |05 | 50 | 75 | 25 | 25 | 115 8,5 4,1
2 140 50 |05 | 52 | 75 | 25 | 25 9,5 6,3 2,1
3 140 50 |05 |54 | 75 | 25 | 25 8,5 5,5 3,2
4 140 | 50 |05 |56 | 75 | 25 | 25 8,0 6,4 2,8
5 140 1 50 |05 |58 | 75 | 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 |62 | 75 | 25 | 25 9,5 6,3 2,1
8 160 70 |05 | 64 | 75 | 25 | 25 8,5 55 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 55 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 | 6,0 | 80 | 25 | 25 | 115 8,5 4,1
17 200 110 | 1 | 6,2 | 80 | 25 | 25 9,5 6,3 2,1
18 200 110 | 1 | 64 | 80 | 25 | 25 8,5 5,5 3,2
19 200 110 | 1 | 6,6 | 100 | 25 | 25 8,0 6,4 2,8
20 200 110 | 1 | 68 | 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
23 250 130 | 1 | 74 | 160 | 25 | 25 8,5 55 3,2
24 2501130 | 1 | 76 | 160 | 25 | 25 8,0 6,4 2,8
25 250130 | 1 | 78 | 160 | 25 | 25 9,2 7,4 3,1




MUHHCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHMS POCCUMCKOM ®EJIEPALIVNA
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OGPA3OBATEJIBHOE YUPEXIEHNE
BBICIIIET'O ObPA3OBAHUIA
«CEBEPO-KABKA3CKUI ®EJIEPAJIbHbIN YHUBEPCUTET»

MeToanyeckue ykazaHus
110 OpPTaHMU3AIUU U TIPOBEJICHUIO CAMOCTOSATEILHON pabOThI
10 JUCLUIUINHE « DKOIOTHSI»
u1s ctyneHToB HanpasiieHus noarotoBku 21.03.01 Hedrerazoroe naeno,
HarpaBjaeHHOCTh (TTpodwib) bypenne HeTIHBIX 1 Ta30BBIX CKBAKUH

Craspomnosb, 2026



Metoanueckie peKOMEHIAUH MpeIHAa3HAUYEHBI ISl CTYICHTOB HalpaBJICHUS TOATOTOBKU
21.03.01 HedrerazoBoe naeno, HampaBiieHHOCTh (mpoduib) bypeHune HepTSHBIX W Ta30BBIX
CKBa)KHH.

Lenb MEeTOAMYECKUX PEKOMEHIAITHIA

1. Meronnyeckoe COMPOBOXKICHUE IpOIlecca BBEACHUS M pealu3alii TpeOOBaHUI
(dbenepalbHOTO TOCYAApPCTBEHHOTO 00pa30BaTEIBLHOTO CTaHIapTa BBICIIETO oOpa3oBaHus (manee
@®I'OC BO), nomomurs npu pazpaboTke paboynx yuyeOHBIX MPOrpaMM JUCIMILIMH 00pa30BaTeIbHOM
nporpammsl (ganee OIT).

2. Co3manust B 00pa30BaTeIbHOM YUPESKICHUH y4eOHO-METOIUYECKOr0 00ecredeHHUs
00pa3oBaTeNLHOTO TpoIiecca.

Mertoandyeckue pPEKOMEHJANMU  OINPENENSIOT CYINIHOCTh CaMOCTOSITEBHOW — PaOOTHI

CTYACHTOB B BY3C, €€ HA3HAYCHUC, IMJIAaHUPOBAHUC, (bOpMI:I opraHu3anvu 1 BUIbl KOHTPOJIA.



Conepxanue

1. HopmaruBHoe obecniedenue camoctosarenbHoi padotel B ®I'OC BO
2. HazHauyeHue U BUJIBI CAMOCTOSITEIHHON PaOOTHI CTYACHTOB

3. KoHTpoib camocToATeNnbHOI paboThl CTyICHTOB MPENOAaBaTeIsIMU



1. HopmaTtuBHOe o0ecnieuenne camocrositenbHoii padorsl B PI'OC BO
1.1. TpeGoBanus k ycinoBusim peanmsaruu OI1:

- TpeOoBaHMA K 00S3aTEIILHOMY MHHUMYMY COJAEp)KaHUS 00pa30BaTENbHONW MPOrpaMMBbI
MOJTrOTOBKM OakajiaBpa, K YCJIOBUSIM €€ pealu3allud M CPOKaM €€ OCBOCHHUS ONpPEICISIOTCS
Hacrosium OI'OC BO;

- B mporpaMMmy OakajlaBpuaTta BXOIUT «/luctumauHbel (MOIYNH)», KOTOPBIN BKIIIOYAET
TUCHUIUIMHBL (MOJyNH), OTHOCALIMECS K O00S3aTelNbHOW YacTU MpPOTpamMMbl M JTUCHUIUIMHBI
(Momynu), oTHOCAIIUECS K YacTd, (hopMHpyeMOi ydacTHUKaMH OOpa30BATENIbHBIX OTHOIICHUH.
Juctunauael  (MOIYNH), OTHOCAIIMECS K 00S3aTebHOM 4YacTH MpOorpaMMbl OakajaBpuara,
SIBIITIOTCST 00S13aTENFHBIMU JJISI OCBOSHUSI OOYYArOIIMMCS BHE 3aBUCUMOCTH OT HAINPaBICHHOCTH
(mpodwiist) mporpammbl OakanaBpuaTa, KOTOPYIO OH ocBamBaeT. Habop aucuuriaud (Momyleit),
OTHOCSIIMXCS K  00s3aTeNbHOM YacTH mporpamMmbl  OakaiaBpuaTa, BY3  ONpEIENsieT
caMoCTOSITeNNLHO B 00Beme, ycranoBineHHOM HacTtosmuM OI'OC BO. JJucrurmmebl (MOAyNH),
OTHOCSIIIMECA K 4acTd, GOpMUPYEMOM y4yaCTHHKaMH OOpa30BaTEIbHBIX OTHOIIEHUN OMPEENSIIOT
HaIpaBJIeHHOCTh (MpouIL) MpOrpaMMbl OakajdaBpHaTa. HaGop mucrunaue (Momynei),
OTHOCSIIIUXCST K 4acTH, PopMUpyeMOl y4acTHUKaMU OOpa30BaTENIbHBIX OTHOIICHUH, ONMpEaesieT
BY3 CaMOCTOSITETLHO B oOBeMe, yctaHoBieHHoM HactosmmMm PI'OC BO. Ilocne BeiOOpa
oOyJaromuMcsi HampaBlieHHOCTH (Tpoduisi) mporpamMmbl, HAOOp COOTBETCTBYIOIMIMX TUCITUTILIAH
(MOyIei)cTaHOBUTCSI 00S3aTEIIBLHBIM ISl OCBOCHHUSI 00y4JatOIUMCS;

- MAaKCUMaJIbHBIH 00beM yueOHOUM HArpy3KH CTYJICHTa YCTaHaBIIMBACTCS 54 daca B HEJEIIO,
BKJIIOYAst BCE BUJIbI ayTUTOPHOM U BHEAYAUTOPHOU (CaMOCTOSITEILHON) yueOHOM paboThI.

[Tomemienust 1 caMOCTOSITENbHOM pabOThl OOy4aromMXcs JODKHBI OBITh OCHAIIEHBI
KOMITBIOTEPHOU TEXHUKOW C BO3MOXKHOCTHIO MOAKIIOUCHHS K ceTu «HTepHeT» u obecrneueHueM
J0CTyNa B 3JEKTPOHHYIO MH()OPMAIMOHHO-00pa30BaTeNbHYIO Ccpely opraHu3anuu. bubmuoreka
By3a JI0JKHA UMETh JOCTATOYHOE KOJIMYECTBO COBPEMEHHBIX YYEOHUKOB M YUEOHBIX MOCOOUI 1O
BCEM JHCUUIUIMHAM W TOCTOSSHHO BOCIIOJHATHCS HAYYHOW JIUTEPATypOd M TMEPHOIUYCCKHUMH
W3IaHUSIMU He(PTETra30BOro MpouIIs.

O6beM BpeMeHH, OTBE/ICHHBII Ha BHEAYTUTOPHYIO CAMOCTOSITENIbHYIO padoTy, HAXOIUT
OTpaXKeHHE:

- B paboyeM y4eOHOM IIJIaHe,

- B paboymx MporpaMMax y4eOHBIX TUCIMIUIMH C pacmlpeiesieHueM Mo pas3zieiiaM WIH

KOHKPCTHBIM TEMaM.



2. Ha3HauyeHHe U BUABI CAMOCTOSITEIbHOI PaGdoThl CTYA€HTOB
CamocrosTenbHas padoTa MPOBOAUTCS C LENBIO:

[] cucremaTH3anuu ¥ 3aKpeIUIEHHs IMOJyYCHHBIX TCOPETHUYECKMX 3HAHUU W
MPAaKTUYECKUX YMEHHN CTYACHTOB;

[] yryGienunst u pacuimpeHus TEOPETHUCCKUX 3HAHUIA;

[ ] dbopmupoBaHus yMEHHWII HCIIOIB30BATH HOPMATHBHYIO, MPABOBYIO, CIPABOYHYIO
JOKYMEHTAIMIO M CIICIIHATBHYIO JTUTEPATyPY;

[ ] pasBurTusi mo3HABATEIBHBIX CIIOCOOHOCTEM W AKTHBHOCTH CTYICHTOB: TBOPYECKOM
WHUIHATUBBI, CAMOCTOSITEIILHOCTH, OTBETCTBEHHOCTH, OPTaHU30BaHHOCTH;

[ ] dbopmupoBaHre caMOCTOSATENLHOCTH MBIILIEHHS, CIIOCOOHOCTEH K CAMOPa3BUTHIO,
COBEPILICHCTBOBAHHIO U CAMOOPTaHU3aIUH;

[] dopmuposanust npakTrueckux (00mEydeOHBIX M MPO(ECCHOHANBHBIX) YMEHHNA U
HaBBIKOB;

[] pa3BuTHIO HCCITEIOBATENBCKAX YMEHHIA.

BueaymuTtopHass camocrosATenbHas paboTa — IUlaHUpyeMas  ydeOHas, ydeOHo-
UCCIIEIOBATENbCKAs,, HAYYHO-MCCIIEOBATENbCKass paboTa  CTYIEHTOB, BBIOJHSEMas  BO
BHEAYJIWTOPHOE BPEMs IO 33aJaHHUI0 M TP METOJMYECKOM PYKOBOJCTBE TpErojaBareis, HO 0e3
€ro HEMOCPEICTBEHHOTO YYaCTHsL.

B yueOHOM mporecce 00pa30BaTENFHOTO  YUPESKACHUS  BBIACISAIOTCS J1Ba  BHUJAA

CaMOCTOATEIbHON PabOTHI:

AynuTtopHas 1o Bneaynuropnas no
JTUCIUILINHE, JTUCLUILIUHE,
MEXIUCHUTTTHAPHOMY MEXIUCHUTITMHAPHOMY
Kypcy Kypcy

BBITNOJHSAETCS HA yUeOHBIX BBITOJIHSAETCS 110 3aJaHUI0
3aHSTHUSIX, 10 HETTOCPEACTBEHHBIM npernojaBartes, Ho 6e3 ero
PYKOBOACTBOM MPENOJaBATENS U HEMOCPEICTBEHHOTO Y4acTHsl
IO €r0 3a/IaHUI0




3. KoHTpoJIb caMOCTOATEIbHOI PadoThl CTYAEeHTOB NMpPenoaaBaTe MU

KonTponb camocTosTenbHON paboThl CTYAEHTOB IpPEeayCMaTpPUBAET:

[] COOTHECEHHE COJICPKAHUS KOHTPOJIS C LENIIMU 00y4eHUS;
[] 00BEKTUBHOCTH KOHTPOJIS;
[] BAJIMJHOCTb KOHTPOJIA (COOTBETCTBHE TPEABIBISIEMBIX 33JaHUM TOMY, 4TO

IIpeIoaracTcs MpoBEPUTH);

[] Qg depeHIrauio KOHTPOIbHO-U3MEPUTEIBHBIX MaTEPHAJIOB.

DOopMBI KOHTPOJISI CAMOCTOSTEIILHON PaOOTHI
[TpocMoTp 1 poBepKa BBHIMOJIHEHUSI CAMOCTOSITENIbHOM pabOTHI ITpernojaBaTesieM.
CamonpoBepka, B3auMONPOBEPKA BHIIOIHEHHOTO 33JjaHus B TPYyIIIE.
OO6cyx1eHre pe3yabTaTOB BHIIOJHEHHOW paboThl Ha 3aHSITHH.
TectupoBanue.
[IuceMenHsIi onpoc.
YcTHBIM onpoc.
WNnauBunyansHoe cobeceioBaHME.

KomnokBuym.
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Otuer o nmpojenanHol padoTe.

10. 3amwuTa pedepaToB UK KypcoBOil paboTHI.
11. TBopueckuii KOHKYpC.

12. VnaTepHeT-KOH(EPECHIINH.

13. KontponbHas paboTa.

Kputepuu ornieHKH pe3ynbTaTOB CaMOCTOATEILHON PaOOTHI

Kpurepusmu O1eHOK pe3yiabTaTOB BHEAYTUTOPHOW CaMOCTOSATEIBLHON pabOThI CTYJIEHTA

SIBJISIFOTCSL:
[] YpOBEHBb OCBOEHUS CTYJIEHTOB Y4eOHOT0 MaTepHarna;
[] YMEHHSI CTYIEHTa MHCIOIb30BaTh TEOPETHUUECKUE 3HAHUS TPU BHIIOJHEHUH

MPAKTUYECKHX 3a]1a4;
[] c(hOpMHUPOBAHHOCTH OOIIECYUeOHBIX YMEHUH;
L] YMEHHS CTYJCHTAa AaKTUBHO UCIOIB30BaTh JJEKTPOHHBIE 00pa3oBaTelbHBIC

pecypchl, HaXOIUTh TPeOYIOUTYIOCS HH(POPMAIIUIO, U3ydaTh €€ U IPUMEHSTh Ha MPAKTHKE;

[] 00OCHOBAHHOCTb U YETKOCTh M3JIOKECHUS OTBETA;
[] odopmIieHHE MaTepraia B COOTBETCTBUH C TPEOOBAHUSIMU;
] YMEHHE OPUEHTUPOBATHCS B IOTOKE UH(OPMAIINH, BBIICTATH I1aBHOE;



[] yMEHHE 4eTKO chOpMyIHpOBaTh MpodieMy, MPEAIOKUB €€ pPelleHHue, KPUTUYECKU

OLCHUTH PCIICHHUC U €TO MOCIICACTBUSA,

] yYMEHHUE I0Ka3aTh, MPOaHAIN3UPOBATh AJbTEPHATHUBHBIE BO3MOMXHOCTH, BapUaHTHI
JIEHCTBUIA;
] yMeH#e c(hopMHpPOBATH CBOIO MO3UIINIO, OIICHKY M apTyMEHTUPOBATh €€.

CopaeprxkaHue BHEAyIUTOPHOU CAMOCTOSITENBHOM IEATEIbHOCTU CTYIEHTOB
MeToaudeckue yKka3aHusl ISl CTYJICHTOB 110 BBITIOITHEHUIO CAMOCTOSITEIbHON paOOTHI:
1. IToaroroBka K JIEKIUSIM;
2. [ToaroroBka K MPaKTUYCCKUM 3aHATHSM;

3 CamocTosTeTbHOE H3ydeHHE YIeOHOU JINTEPATYPHI.

IlepeueHb OCHOBHOIi JTUTEPATYPHI:

1. Kamuanna A.T'. bBypenne HEQTSHBIX U Ta30BbIX CKBAXUH . yUeOHUK. — M.: u31.
nentp «JlutHedrel'az». — 2008. — 848 c.

2. bamuukwuii B.I1., Xpa6bposa O.}O. TexHonornueckue pacyersl npu OypeHun
NIyOOKUX CKBaKHMH: YueOHoe nmocooue. — M.: MAKC Ilpecc, 2008. - 104 c.

3. OBunnHuKOB B.I1. Texnonorust 6ypeHust HeQTAHBIX U Fa30BbIX CKBAXXUH B 5 T.:
Vueonuk. — Tromens: TroMI[ TV, 2014, — 2288 c.

IlepeyeHb 1OMOJHUTENIBHOM JIUTEPATYPHI:

1. [TorioB A.H., CniuBak A.U., AxOynaros T.O. u np. Texnonorust OypeHust HeTIHBIX
W Ta30BbIX ckBakuH. — M.: Henpa, 2003. - 509 c.

2. bacapeirun 0. M., Bynatos A. 1., [Ipocenkos FO. M. Bypenue He(pTsHbIX 1
ra3oBbIX CKBXUH: Yueb. mocoodue. M.: OO0 «Henpa-buznectentp», 2002.

3. bacapeirun 0. M., Bynaros A. U., IIpocenkos FO. M. Texnonorust OypeHus
He(TSHBIX ¥ Ta30BBIX CKBaXHH. Yuel. /[ By30B. — M.: OOO «Henpa-busuectientp», 2001 —
679 c.

4. I'anxymsas P.A. Kanunaus A. I'., Hukutun b. A. H:xeHepHbIe pacueTsl Ipu
Oypenuu rirybokux ckBakuH: CripaBounoe mocodue /Ilox pen. A. I'. Kanuauna. — OAO
«M3natenpctBO «Hempany», 2000 — 498 c.

IlepeyeHb  y4eOHO-METOAUYECKOr0  OOecleYeHUs] CAMOCTOSITEJIbHOM  padoThI
o0yuyauuxcst Mo JUCHUILINHE:

1. 3JIEKTPOHHBIN KYypPC JIEKIUH;

2. yu4eOHO-METOIMYECKOe I0COOME 10 BBIIOJHEHHUIO TPAKTHUECKUX  3aHATHH
(37IeKTpOHHAs Bepcus);

3. yu4eOHO-METOIMYEeCKOe IMOocoOHe 1O  BBINOJHEHHIO JIA0OPAaTOPHBIX  paboT

(37IeKTpOHHAs BepCHs).

Ilepeyenb pecypcoB MHGOPMALMOHHO-TEJIEKOMMYHHMKAIIMOHHOI ceTn «UHTepHeT»,
HEO0OXOUMBbIX /IJI5l OCBOCHUS TUCIHUTIIUHBI:

1. http://eLibrary.ru/ - Hayunas snexTpoHHast OHOIHOTEKA

2. wvwURL:  http://www.biblioclub.ru/ - DnektponHas OuOIHMOTEUHAs CHUCTEMa
«YHHBEPCUTETCKAsE OMOIMOTEKAa OHJIAHH»

3. wwwURL: http://e.lanbook.com/ - DnekrponHo-6ubHoTeUHast cucTeMa «l31aTenbCTBO
«JIaHby.
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