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IIpakTnuyeckoe 3ansatue Ne 1
Pacuer MakcMMaIbHOM KOHLUEHTPALMHU 3arPA3HAIIMNX BellleCTB B
NPU3EMHOM ¢JIoe aTMOcdepbl IPH BbIOPOCE HATPETO ra30BO3AYIIHONH CMeCH

OT OAMHOYHOI'O TOYCYHOI'0 HCTOYHHUKA

MakcuManbHO€ 3HaYEHHUE MPU3EMHON KOHIIEHTPALIUM BPEIHOTO BEILIECTBA
C, (Mr/mM® ) mpu BBIGpOCE Ta30BO3MYIIHON CMECH M3 OJMHOYHOTO TOYCUHOTO
UCTOYHHUKA C KPYIVIBIM yCTh€M JOCTUTaeTcss TMpu  HeOJIaronpusTHBIX
METEOPOJIOTUYECKUX YCIIOBUSIX Ha paccTosHuu X, (M) OT HUCTOYHUKA U

onpenenseTcs no popmyre:
A-M-F-m-n-n
Cy = , 1
" H (V AT) / ()

rnie A — Kod(pUIMEHT, 3aBUCAIIMN OT TeMIepaTypHOH cTpaTUdUKAIIU
aTMoc(epbl;

M — Macca BpPEIHOIO BEIIECTBA, BBHIOPACHIBAEMOTO B aTMOC(Epy B E€IUHHUILY
BpEMEHH, T/C;

F — 0e3pa3mepHbiii K03 (DUITMEHT, YUUTHIBAIOIIUN CKOPOCTh OCEIaHUsI BPEIHBIX
BEILIECTB B aTMOC(EPHOM BO3IYXE;

m, n — KO3(QPUIMEHTHI, YIUTHIBAIOIINE YCIOBUS BBIX0JIa TA30BO3/YIITHON CMECH U3
YCThsl ICTOYHHKA BbIOpOCa;

H — BBICOTA MCTOYHMKA BHIOPOCA HAJl YPOBHEM 3eMJIU (ISl HA3E€MHBIX MCTOYHUKOB
IIpU pacyeTax MPUHUMAETCI H=2M), M;

n — 0e3pa3MepHbIid KOAhPUITMEHT, YIUTHIBAIOIINI BIUSIHUE peabeda MECTHOCTH; B
cillydae POBHOM WM ClabOMEepeceYeHHOW MECTHOCTH C TEpenajoM BBHICOT, HE
npesbimatommm 50 M Ha 1 kM, n=1.

AT — pa3HOCTh MEXKy TEMIEPaTypoil BEIOpAChIBAEMOW Ta30BO3AYIIHON cMecH T, U
TEeMITepaTypoi OKpyxaroiero arMmochepHoro Bosayxa T, °C;

V — pacxoi ra30BO3AYIIHON cMecH, M /¢, OmpeIelsieMblit o GopMyire:
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mD?
V1 = T(Uo, (2)

rae D — AuaMeTp yCThsl MCTOYHUKA BBIOpOCa, M;
wy — CPEIHss CKOPOCTh BBIXOJA Ta30BO3AYIIHONW CMECH U3 YCThsl HCTOYHHKA
BbIOpOCa, M/C.

3nauenue koddduimeHTa A, COOTBETCTBYyIOLIEE HEOIAronpusTHHIM
METEOPOJIOTHYECKUM YCIOBHM, ITPU KOTOPBIX KOHIIEHTPAIMs BPEAHBIX BEIIECTB B
aTMOC(EPHOM BO3JIyXe MaKCUMaJbHA, IPUHUMACTCS PaBHBIM:

1) 250 — ansa paitonoB Cpenneit Asum roxuee 40° c.mr., Bypsatun u UuTHHCKO#M
obnacTu;

2) 200 — mnst EBpomnetickoit Teppuropun ObiBiiero CCCP: mis paiionoB Poccnumn
okHee 50° c. mi., ama ocrtanbHbIX pailoHoB HmkHero IloBoipkbsi, KaBkasa,
MonnoBer; ans Asumarckoil teppuropun Poccum: gns Kaszaxcrana, [lambHero
Bocroxka u octanbno# Tepputopun Cubupu u Cpennet Azuu;

3) 180 — nns EBpomnetickoit Tepputopun Poccuu n Ypana ot 50 mo 52° c. mr. 3a
WCKJIIOYEHHEM TIOMAaJIaloNIuX B ATy 30HY IEPEUUCIICHHBIX BBHIIIE PaiOHOB U
YkpauHsl;

4) 160 — nyis EBpomnetickoit Tepputopun Poccuun u Ypana cesepuee 52° c. m. (3a
uckmoueHueM Llentpa ETC), a takxke minga YkpauHbl (I pacrlojiOKEHHBIX Ha
Ykpaune nctouyHukoB BeicoToi MeHee 200 M B 30He oT 50 mo 52° c. m. — 180, a
1o)kHee 50° ¢. m. — 200);

5) 140 — mnns MockoBckoii, Tyabsckoit, Psa3anckoii, Brnagumupckoii, Kamykckoid,
WBanoBckoil o0nacTeil.

Heo6xonumMo oTMeTUTh, UTO 3HAUYeHHS M (T/c) ciemyeT OTHOCUTh K 20-
30-MUHYTHOMY TIEPHOJy OCpPEJHEHHUS, B TOM 4YHCI€ U B CIydasX, Korja
POJOJKUTENBHOCTh BbhIOpoca Menee 20 muH. [lpu omnpeneneHun 3HaYEHUS
AT, °C, cnenyeT MPUHUMATH TEMIIEPATypy OKPYKAIOIMIEro aTMOC(hEpPHOTro BO3TyXa
T,, °C, paBHOW cpeAHEHd MaKCUMaJbHOM TEMIIEpaType HapyX HOI0 BO3AyXa

HauOoJee xapkoro mecsina no CHull 2.01.01-82, a temneparypy BeiOpacbiBaeMoi
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B atmocepy razoBosaymHoU cmecu T,, °C, — MO MEHCTBYIOIIUM JJisi TAaHHOTO
MIPOU3BOJICTBA TEXHOJIOTHIECKUM HOpMAaTHBaM. {11 KOTEIbHBIX, pabOTAIONIUX 10
OTONMUTENBHOMY TpaduKy, AOMYyCKAeTCs MpH pacyeTax MPUHUMATh 3HAUYCHUS T,
pPaBHBIMU CPEIHUM TEMIIEpaTypaM HAapYKHOTO BO3[yXa 3a CaMbId XOJIOJTHBIN
mecsir mo CHull 2.01.01-82.

3nauenue 6e3pazmepHoro kosdduimenTa F IpUHUMAETCS:

1)  mis ra3000pa3HBIX BPEAHBIX BEIICCTB W MEIKOAMCIICPCHBIX adpO30JIch
(TBLTH, 30J1BI, U T.II., CKOPOCTH YIOPSIOYEHHOTO OCEIaHMsI KOTOPBIX MPAKTHUYECKH
paBHa HyJ0) — 1;

2) 1A MEJKOJTUCIICPCHBIX a3p030Jiei (KpoMe YKa3aHHBIX B 1. a) MPU CPEAHEM
HKCILTyaTalMOHHOM KO3 (dUIIMEHTEe 0YUCTKU BBIOpocoB He MeHee 90% — 2; ot 75
10 90% — 2,5; meree 75% u ipu OTCYTCTBUU OYUCTKH — 3.

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

apameTposB f, vy, Uy U fo:

_ @D 3

f =1000 ———; 3)

vy =065-(V -AT/H) / ; (4)

r . (1)0 * D .
vy = 13— (5)
f. =800 - (vy) . (6)
KoaddunmeHnt m onpenenseTcss B 3aBUCHMOCTH OT f 1o Gpopmysiam:
M= Ger+or 7+0,343[F npu f<100; (7)
47

m =5 nipu f>100. (8)

Hns £,<f<100 3nauenue ko3¢ duIueHTa M BEIYUCIICTCS NPH f,=f.
Koadduument n mpu <100 onpenensercs: B 3aBUCHMOCTH OT Uy, 110 GopMyam:
n =1 1pH vy>2; 9)
n=0,532-vy — 2,13 - vy + 3,13 mpu 0,5<v,,<2; (10)

n = 4,4 - vy, IpH v,,<0,5. (11)
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IIpuMmep pacuyera
Hcxoonvie oannvie. ICTOUHUKOM 3arpsi3HEHUS aTMOC(hEpHI SIBISIETCS TpyOa
KOTEJIBbHOM /I TEXHOJIOTHYECKUX HY/ B I. [Ien3a. cTouHMK HMeEeT clieayroniue
napameTpbl: BbicoTa H=30 M, auamerp ycThi D=1 M, CKOpPOCTh BBIXOJa
ra3oBO3AYIIHOM CMecH U3 YCTha wy=/,06 M/c, ee pacxon V,=5,54 M3/C,
temriepatypa T,=160°C. MaccoBblii BbIOpOC quokcuaa azota M=4,1 r/c u okcuaa

yraepoaa M=11,4 r/c. MecTHOCTb poBHasL.

Pewenue. Benuuuna C, onpenensierca no gopmyne (1). Koadbdunuent A
s 1. Ilenssl paBen 160. Koadduuuent F=1 s ra3000pa3HbIX 3arps3HSIONINX
BemecTB. KoTenbHas mpegHa3HaueHa i TEXHOJOTMYECKUX Hyxka (He
OTOIMTEJIbHAS), TO €CTh Harpy3Ka Ha KOTJIbl U MaCCOBBIE BHIOPOCHI 3arpsI3HSIONIUX
BEII[ECTB OJIMHAKOBBI B TETUIBIN U XOJIOAHBINA nepuoasl roaa. [losromy npunumaem
TEeMIIepaTypy Hapy>KHOTO BO3yXa JJisi HanboJee HEBBITOIHOTO cliydast (B TETUIbINA
Mepuoj) PpaBHOM cpeaHEd MaKCUMabHOM TeMIlepaType HapyKHOTO BO3ayXa
HanbOonee xkapkoro Mecsua mno CHull 2.01.01-82 T,=25,3°C. Torna
AT=T,-T,=(160-25,3)=134,7°C.  Jlna  pOBHOW  MECTHOCTH  KOI(PDHUIUCHT,
YUUTHIBAOIIMK BIusiHUE penbeda, n=1. [Ins onpenenenus koddpduirieHToB M 1 N

HEOOXOIUMO PacCUnTaTh MAPAMETPHI f, Uy, vy U fo (3)—(6) COOTBETCTBEHHO:
1000 - 7,06% -1
~ 30%2134,7
v, = 0,65 - ((5,54-134,7)/30) /3 =1,9,
,_L3:-706-1_
vM - 30 - Y )
f. =800 -(0,306)% = 22,09.

= 0,411,

Koadduument m onpenensiercs o popmyie (7):
m=1/(0,67 +0,1-(0,411) /2+ 0,34 (0,411) /3) = 1,013,
Koaddumuent n onpenensercs mo ¢popmye (10):
n=0,532-1,9%2-2,13-1,9 + 3,13 = 1,003.

Torna mig qUoKcuaa a3oTa:
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160-4,1-1-1,013-1,003-1,0
302.(5,54-134,7)1/3

C, = = 0,0816m2/M".

Jlns okcuza yriepona:

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

= 3
30t Goatsanis = 0023 me/m’.

Cy =

[TJK nma puokcupa a3ora M OKCUIa yriaepoaa cOOTBETCTBEHHO paBHbl 0,085 u
5 Mr/M?’, cinepoBatenbHo C,<IIJK s oboux BemecTB (0e3 yuera (DOHOBBIX

KOHLEHTpauui u 1pyrux M3A, BBIOpAaChIBAIOIIMX 3TH BEIIECTBA).

3aganue
YcnoBue 3a1a4u CMOTPUTE B IPUIIOKEHUH 1.
PaccuntaTh MakCUMaJIbHYIO KOHIICHTPALMIO 3arpsI3HSIOIIMX BEIIECTB B

MPU3EMHOM CJI0€ aTMOC(HEPBI OT OJJMHOYHOI'O UCTOYHHKA BEIOPOCOB.

Bomnpocs! k npakTnueckomy 3ansaTuio Nel
1. JaTh knaccuuKauo HCTOYHUKOB BEIOpOCa BPEIHBIX BEIIECTB 110 BBICOTE.
2. [To kakoit dopmyrne ompenensercs MaKCUMaJIbHOE 3HAUYCHHE MPU3EMHOM
KOHLEHTpauuu (c,) TOpH BBIOpOCE Ta30BO3AYLIHOM CMECH H3 OIUHOYHOTO
TOYEYHOI0 UCTOYHHUKA?
3. OOBsICHUTH 3HAUCHUS KaXJOoro Imapamerpa B ¢opmylie pacdeTa
MaKCUMAJIbHOTO 3HA4Y€HUs MPU3EMHOM KOHLEHTpauuu (c,) MNpuU BbIOpoce
ra30BO3yIIHON CMECU U3 OAMHOYHOI'O TOYEYHOTO HCTOYHHKA.
4, Kakoli uHTEepBaJl OCpeNHEHUsI NPUHUMAIOT IS OIpPEAECICHUS MacChl
BBIOpOCA 3arpsI3HAIONIETO BEIIeCTBA?
S. Uro xapakrtepu3yer kodpdurnment r? Kakue 3HaAYEHUS ~ ITOTO

ko3 puIeHTa NPUHUMAIOTCS, U MIPU KAKUX YCIOBUSAX?
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IIpakTHyeckoe 3ansitue Ne 2
Pacuer MakcMMaIbHOM KOHLUEHTPALMHU 3arPA3HAIIMNX BellleCTB B
NMPU3EMHOM cJ10€e aTMOc(epbl NPH BLIOPOCE X0JI0HOM ra30BO3AYIIHO CMeCH

OT OAMHOYHOI'O TOYCYHOI'0 HCTOYHHUKA

Bennunny MakcuManbHOW MPU3EMHOM KOHIIEHTPAIlMU BPEHOTO BELIECTBA
C, (Mr/M® ) TIpH BBIGPOCE XOIOIHOM ra30BO3AYIIHOM cMECH (BBIOPOC CUHMTACTCS
xonoaHbIM, eciau AT=0 wmm f>100 u v;,>0,5) U3 OAUHOYHOTO TOUYEUHOTO
UCTOYHUKA C KPYIJBIM  YCThE€M JOCTUTAETCS TMPH  HEOJIarompusTHBIX
METEOPOJIOTUYECKUX YCIOBUSIX Ha paccTosHuu X, (M) OT HUCTOYHUKA U

ornpeaensieTcs mo GopMmyIe:

A-M-F-n-n
M= 473 Bt

rne K =D/8-V, =1/(7,1- (woV1)Y?). (13)

(12)

KoaddummenTsr A, F, n TpUHUMAIOTCS TakXKe, KaK U JUIsl HAarpeThIX HCTOYHUKOB.
Koaddumment n onpenensiercs o popmynam (9) — (11) npu vy =v,,.

(Pacuem npoeoosim aHano2uuHo UCMOUYHUKY C 20PAUUM 8bLOPOCOM).

3aganue
YcnoBue 3a1a4u CMOTPUTE B IPUIIOKEHHH 1.
PaccuntaTh MakCUMaJbHYIO KOHIIEHTPALMIO 3arps3HSAIOIIMX BEIIECTB B
IPU3EMHOM CJI0€ aTMOC(ephbl OT OJUHOYHOTO MCTOYHHUKA BBIOPOCOB C XOJIOJHBIM

BBIOPOCOM.

Bonpocsl kK npakTHYecKoMy 3aHATHIO Ne 2
1. Jate kiaccuduKkaiuio BBIOPOCOB BPEAHBIX BEIIECTB 10 PA3HOCTU
TeMIIepaTyp ra30BO3AYIIIHON CMECH M OKPYKaroIei cpepl (47).
2. [To kaxoil dopmyrne ompenensieTcss MaKCMMalbHOE 3HAYEHUE MPU3EMHOU

KOHIIeHTparuu (c,) Tpu BBIOPOCE XOJOJHOM Ta30BO3AYIIHONW CMecH W3



OJIMHOYHOTO TOYEYHOT'O UCTOYHHKA?
3. OOBSICHUTH, 3HAYCHHMSI KAXKIOTO IMapamMerpa B ¢opMmyne pacdera
MaKCHMaJbHOTO 3HAUYCHUS IPU3EMHON KOHIIEHTpAnH (¢, ) MPU BHIOPOCE XOJIO0THOU

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

IpakTnueckoe 3ansaTue Ne 3
Pacuer paccTosiHMS OT MCTOYHNKA BHIOPOCA, HA KOTOPOM NpU3eMHAasi
KOHIIEHTPALMS NPHU HeOJIATONPUSITHBIX METEOPOJIOTHYECKUX YCIOBUIX

JOCTHUTACT MAKCHUMAJIBHOI'O 3HAYCHUA

Paccrosinue X, (M) OT HCTOYHHMKA BBIOPOCOB, Ha KOTOPOM IPU3EMHAs
KOHIEHTparusa C (MF/M3) npu HMY gpocthraer MakCHUMaabHOTO 3HAYCHUS

C,, (Mr/m°), onpenensiercst mo Gopmyire:

Xy=(B-F)/4-d-H, (14)

rae 6e3pazmepusbiit koahduiuent d nipu <100 HaxoguTcs 1o hopmyiam:
d=248-(1+0,28-3/f.,) mpu Yu<0,5; (15)
d = 4,95 vy (140,28 3/f,) npu 0,5<v,<2; (16)
d=7-vy/*(1+0,28-3[f,) npu vy, >2. (17)

[Tpu f>100 unu AT=0 3HaueHUEe d HaxOAUTCS 1O hopMYyJIaMm:

d = 5,7 ipu v,<0,5; (18)
d = 11,4 - vy, npu 0,5<v;,<2; (19)
d =16 - \Ju,, ipu v}, >2. (20)

IIpumep pacuera
Hcxoonvle dannvie npunsame uz npumepa 1.
Pewenue. Benmuuuny X, onpezaensem mo Gpopmyie (14), rae 0e3pasmepHbIii
k03 durnmeHT d 1o 3aBucumoctH (16) paBeH:

d=495-19-(1+0,28(0,411)'/3) = 11,36.



Torma
X, =((5-1)/4) 11,36 - 30 = 341m.
3Hauenuss C, W X, ONpPEACIEHbl JJs ONAacHOHW CKOPOCTH BeETpa

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

3ananue
YcnoBue 3a1a4u CMOTPUTE B IPUIIOKEHHH 1.
Paccuntarh paccTossHHE OT MCTOYHHMKA BBIOpOCA, Ha KOTOPOM IpU3EMHas
KOHLIEHTpalusl Npyu HEOJAronpUATHBIX METEOPOJIOTHYECKUX YCIOBHSIX AOCTUTAET

MaKCHUMAaJIbHOI'O 3HAYCHU .

Bonpocel k npakTHYeckoMy 3aHATHIO Ne 3

1.  Tlo xako¥ hopmyIe onpenensieTcs: paccTosHue (x,) OT UCTOYHHUKA BHIOPOCOB,
Ha KOTOpPOM mMpu3eMHasi KoHieHTpauus npu HMY pgocturaer MakcumaiabHOTO
3HA4YEHU C,?

2. OOBIICHUTH 3HAYEHUST KKIOTO MapaMerpa B ¢popMmysie pacyeTa pacCTOSHUS
X, JJIsl OJUHOYHOTO TOYEYHOTO MCTOYHHMKA BBHIOpPOCA C HArpeToil ra3oBO3AYIIHON
cmechbio (a1>0).

3. OOBICHUTH 3HAYEHUST KKJIOTO napaMmerpa B GopMmyJsie pacueTa pacCTOSHUS
X, 11 OJJTMHOYHOTO TOYEYHOTO MCTOYHHKA BBHIOpPOCA C XOJIOJHOM Ta30BO3AYIIHON

cmechbio (a1=0).

IIpakTuueckoe 3ansaTue Ne 4
Pacuer omacHoii ckopoctu Betrpa u, (M/c). Pacyer mMakcMMaJbLHOIro
3HAYEHHUS NMPU3EMHOH KOHIEHTPAIUU BPEIHOr0 BemecTBa C,, (MF/M3) npu
HeO0JIarONPUSATHBIX METEOPOJOTHYEeCKHUX YCJIOBUSIX M CKOPOCTH BeTpa,

OTJIMYAKOLIEHCS OT ONACHON CKOPOCTH BeTpa

3HaueHue OMacHoO CKOpocTH u, (M/c) Ha ypoBHe (torepa (06prgHO 10 M OT
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YPOBHSI 3€MJIM), MPU KOTOPOW JOCTUTAETCS HAWOOJIbIee 3HAYCHHE MPU3EMHON

KOHICHTPALIMM BPEIHBIX BEHIECTB C, (MF/MS), B ciydae f<100 ompexnensiercs 1o

bopmymam:

u,=0,5 pu v,,<0,5; (21)
u,=v, 1pu 0,5<v,<2; (22)
Uy, =, - (140,12 - /f) npu v, >2. (23)

[Tpu f>100 unu AT=0 3HAYEHUE Uy, BBIYUCISAETCS IO PopMyIiam:
u,=0,5 mpu v,,<0,5; (24)
u,=vy, 1pu 0,5<v,,<2; (25)
Uy = 2,2 - v}, IPH v;,>2, (26)

MakcumanbHOE 3HAYCHHE MPU3EMHON KOHIICHTPAIlMH BPETHOTO BEIECTBA
Cou (Mr/v®) ipr HMY 1 ckopocTd BeTpa u (M/C), OTIHMYAMOMEHCS OT OMacHOI
CKOPOCTH BeTpa u,, (M/c), onpeaensercs no Gpopmyie:

Couu =7 Cy (27)
rae r — 0e3pa3MepHasl BEJIMYWHA, OTpejensieMasl B 3aBUCUMOCTH OT OTHOIICHUS
U/, ¥ 10 GopMyam:

r =067 (u/uy,) + 1,67 - (u/u,)* — 1,34 - (u/n,)® npu u/u, < 1; (28)

_ 3'(H/HM)
T /)i —(n/m)+2

pu u/u,>1. (29)
Paccrosinue ot ucrouHuka BbiOpoca X,, (M), HA KOTOPOM MpU CKOPOCTH
Berpa u (M/c) 1 HMY npuzeMHas KOHIEHTpalMsl BPEAHBIX BEUIECTB JOCTUTAET
MaKCHUMAaJILHOI'O 3HaY€HUs C,, (MF/MS), omnpeaensieTcs mo hopMmyIe:
Xy = D - Xuny (30)
rie p — Oe3pa3MepHbi KOAXDPUIIUEHT, oOmpeaeasieMbli B 3aBUCHUMOCTH OT

OTHOLLIEHUSA U/ ¥, ¥ 110 POopMyIIam:

p = 3 1Ipu u/u, < 0,25; (31)
p=2843-(1—u/u,)’ +11pu 0,25<u/u, < 1; (32)
p=0,32-u/u, + 0,68 1pu u/u,>1. (33)

IIpumep pacuyera
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Hcxoonvie dannvie npunsame u3 npumepa 1.

Pewenue. 1lo mnpenBapuTeNbHBIM pacyeTaM 3aJadyd YCTAHOBJIEHO, YTO
ko3pbunmnentf<100 u pasen 0,411. Ilapamerp v, = 1,9 M/c u ynoBiaeTBOpsieT
ycinoBuro 0,5<v,<2, mo3TOMy NPUHMMAEM 3HAYEHHUE OIACHOM CKOPOCTH BETpa
u,,=v,=1,9 M/c.

OnpenenuM MakCUMalbHOE 3HAYEHUE MPU3EMHONU KOHIIEHTPAIMU BPEAHOIO
BeIecTsa C,,, (Mr/m°) npu HMY u ckopoctu BeTpa u = 2,5 M/c, OTJIMYAIOMIEHCS OT

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

3-(2,5/1,9)
( !5/ !9)2_(2!5/ !9)+

OTpENICIIUM MapaMeTp r = = 4,15. Ilo popmymne (27) paccuntaem

MaKCUMaJbHOE 3HAYCHUE MPU3EMHON KOHIUEHTPALIMU BPEAHOTO BEMECTBA Cy,, IS
auokcuaa asora. G, = 4,15-0,0816 = 0,0339 MF/M3. Jns okcupa yriepopa:
Coy = 4,15 - 0,023 = 0,0955 mr/m°,

Paccrosinne ot uctouHuka BbIOpoca X,, (M), HA KOTOPOM HpH CKOPOCTH
Betpa u u HMY npusemMHas KOHUEHTpauusi BPEAHBIX BEIIECTB JOCTUTAET
MaKCHMAJIBHOTO 3HaueHHs C,, (MI/M°), paccumraeM 1o ¢opmyie (30).
[IpenBaputenbHO omnpenenuM Oe3pa3MepHblii koddduiment p u3 yciuosuit (31) —
(33). T. k. u/u,=1,316>1, T0 mo ycnosuto (33) p=0,32-2,5/1,9+ 0,68 = 1,1, Toraa
X, = 1,1-341 = 375, 1.

3aganue
YcnoBure 3a1a4u CMOTPUTE B IPUIIOKEHHH 1.
Paccunrarh onacHyio cKOpocTh BeTpa u, (M/c). Paccunrarh MakcumanabHOE
3HAYCHHE NPU3EMHOH KOHIIGHTPALMH BPEIHOTO BEUIECTBA Cy, (MI/M°) TIpH
HEOJAronpusITHBIX ~ METEOPOJOTMYECKUX  YCIOBUAX M CKOPOCTH  BETpa,

OTJIMYAOIICHCS OT OTAaCHON CKOPOCTH BETpA.

Bonpocsl k npakTuyeckomy 3aHaATHIO Ne 4
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1. Ha kakoM paccTosiHUM OT MOBEPXHOCTH 3€MJIM OIPEACISIOT 3HAYCHUE
OMacHOM CKOpPOCTH BeTpa?
2. [To xakum opmynam omnpenesnseTcss 3HaUeHHEe OMaCHON CKOPOCTH BETpa IS
HarpeToi ra3oBO3AYIIHON cMecHu?
3. [To xakum opmynam omnpenensieTcss 3HaUeHUe OMaCHON CKOPOCTH BEeTpa IS
XO0JIOJTHOM ra30BO3AYIIHON cMecHu?
4. [lo xakoi (opmyne ompenensieTcss 3HaYCHHE MNPU3EMHON KOHIEHTpALUU
BpeaHoro BemiectBa (c,,) npu HMY u ckopoctu BeTpa, oTiauyaromeics ot
onacHom?
S. OOBICHUTBH 3HAUEHHUS KaXI0ro napamerpa B (opmysie pacuera NpUu3eMHOU
KOHIIEHTpaluu BpeaHoro BemectBa (c,,) npu HMY wu ckopoctu Betpa,
OTJINYAIOUIENCS OT OMACHOM.
6. [To kakoii opmMyiie onpeaeseTcs pacCTOSHUE OT KCTOUYHUKA BhIOpoca (x,,),
Ha koTopom 1mpu HMYVY u ckopocTu BeTpa, OTIIMYaroMEencs OT OIaCHOM, IIPU3EMHas
KOHIICHTPAITUS BPEIHBIX BEIICCTB JJOCTUTACT MAKCUMAJILHOTO 3HAYCHHUS (C,y,)?
7. OOBIICHUTH 3HAYEHUSI KAKIOTO MapaMerpa B (GopMmysie pacuera pacCTOsSHUE
OT HUCTOYHMKAa BbIOpoca (x,,), Ha koTtopom npu HMY wu ckopoctu Betpa,
OTJIMYAIOIIEHCA OT OINACHOM, NpU3eMHasi KOHUEHTpalus BPEOHBIX BEIECTB

JOCTHUTAeT MaKCHMAaJILHOTO 3HAYEHU (C,, ).

IIpakTuuyeckoe 3ansaTue Ne 5
Pacyer mnpu3eMHONl KOHIEHTPAUM 3arpsi3HAONIUX BelIeCTB B
aTmocdepe C (MF/MS), 1o ocu (akesa BLIOPOCA HA PA3JIUYHBIX PACCTOSHUAX X
(M), OT HCTOYHUKA 3arpsI3HEHNsI aTMOC(EpPHI P ONMACHON CKOPOCTH BeTpa u,

(M/c)

[Ipu onacHoi#l ckopocTH BeTpa u, (M/C) MpU3eMHAasi KOHLIEHTPAIUsl BPEIHbIX
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BemecTs C (Mr/m°), B armocdepe Mo ocH (hakema BHIOPOCA HA PA3THUHBIX
paccTostHUSAX X (M), OT HICTOYHHKA BBIOpOCa onpeensieTcs no Gopmyre:

C=s -Cy (34)
rie s — Oe3pa3mMepHbIi KOIPOUIIMEHT, OmpenensieMblii B 3aBUCHMOCTH OT
OTHOIIICHHS X /X, 1 ko3 duimenta F o Gpopmynam:

s =3-(X/Xy)*—8-(X/Xy)*+6(X/Xy) 1pu X/Xy=<1; (35)
s =1,13/(0,13 - (X/Xy) + 1) mpu 1<X/X,,<8; (36)
s =X/Xw)/(3,85 - (X/Xy) —352-(X/Xy) +120) npu F<1,5 u X/X,,>8; (37)
s =1/(01-(X/Xy) +2,47-(X/Xy)—17,8) ipu F>1,5 u X/X,,>8. (38)
JIns HU3KMX W Ha3eMHBIX MCTOYHHUKOB (BhICOTOM H He Oosiee 10 M) mpu
3HaueHuax X/Xy<l BemuuuHa s B (34) 3aMeHSETCS Ha BEIUYUHY Sy,
OTpeIeNIIEMYIO B 3aBUCUMOCTH OT X /X, U H 1o popmyie:

s =0,125- (10— H) 4+ 0,125 - (H — 2) - s npu 2<H<I10. (39)

IIpumep pacuyera
Hcxoonvle oannvie npunsamo uz npumepa 1 ons oxcuoa yeuepooa.
Pewenue. Benuuuna C onpenensercs 1o ¢opmyne (34), roe s
pacCYMTHIBACTCS B 3aBUCUMOCTH OT OTHOIICHUS X /X,, 1o hopmynam (35) — (38).
3amaguMcs UHTEpBaliaMu 3HaueHui X, Harpumep S0 M nipu X /X, <1.
Hns X=50 m ko3 duiueHt s, mo Gopmysne (35) paBeH:
s =3-(50/341)* -8-(50/341)% + 6(50/341) = 0,106.
Torna o dhopmyie (34):
C=0,106-0,023 = 0,0024 mr/mC.
st X=400 M koadurueHT s; paccunteiBaeM 1o dopmysie (36) paBeH:
s =1,13/(0,13 - (400/341) + 1) = 0,959.
Torna o popmyne (34) nius X=400 m
C = 0,959 - 0,023 = 0,0221 Mr/m".

JIy1st ocTanbHBIX 3HAUYEHUN X pacdyeThl KOHIIEHTpaIuii C cBoauM B Tadsmiry S.1.
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Tabmuma 5.1 — Pacdet KOHIIEHTpaIIUiA 3arps3HSIIONIETO BEIIECTBA MO OcH (hakena

BBIOpOCa

X M |\X/X, |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 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, Mmr/m

Pucynok 5.1 — I'paduueckas 3aBucuMocth C=f(X) HM3MeHEHHS KOHIEHTpAIMU

3arpsA3HSIONIMX BEIIECTB M0 ocH (hakesa BhIOpoca

3ananue

YcnoBue 3aJladyi CMOTPHUTEC B IIPUITOKCHNHN 1.
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PaccunTtath mNpH3eMHYI0 KOHIIGHTPALMIO 3arps3HSIOIIMX BEIIECTB B
atMocdepe C (Mr/M°), mo ocu (akema BBIOPOCA HA PASTHUHBIX PACCTOSHHAX
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 BEIOpoca Ha pa3IUUHbIX PAaCCTOSHUAX (x)
OT UCTOYHMKA BBIOpOCA MPU ONACHOM CKOPOCTH BETpa?
2. OOBsACHUTH 3HAYEHUS KaXJO0TO MmapameTpa B popmMmysie pacuera Mpu3eMHON
KOHIIEHTpAIlMU BPEIHbBIX BEIIECTB () 10 ocu (pakesa BIOpoca.
3. [Ipn kakux ycnoBusx B (opMmyse pacuera MPU3EMHON KOHIEHTPALUH

MPUMEHSIOT MAPaAMETD sy ?

IIpakTnyeckoe 3ansarue Ne 6
Pacyer mnpu3eMHOH KOHUEHTPAIMM 3arpsA3HAKOINMX BelleCTB B
3
atMocepe C, (MI/M°) IO NepHeHAUKYJIAPY K ocu ¢akena BbIOpoca Ha
Pa3IMYHBIX paccToAsHUAX Y (M) MpPH OMACHOW CKOpOCTH BeTpa u, (M/c) OT

TOYKH X=X,

3HaueHWE TPU3EMHOW KOHIICHTPAIlMM BPEIHBIX BEIIECTB B armocdepe
¢y (Mr/m®) Ha paccrosuz Y (M) IO HepHEHAMKYISIPY K OcH (akeaa BeIOpoca
omnpezensercs no popmyie:

Cy=s,-C, (40)
rae s, — Oe3pa3MepHbldi KOI(PUIIMEHT, OmpenesieMblii B 3aBUCUMOCTH OT
CKOpPOCTH BETpa u, M/C, M1 OTHOIIIEHHS Y /X 110 3HAYECHUIO aprymeHrTa ty.

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

o popmye:
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s =1/(1+5-t, +12,8 -ty + 17 - t5 + 45,1 - t) . (43)

IIpuMmep pacuyera
Hcxoonvle dannvie npuname uz npumepa 1 0ns oxcuoa yenepooa.
Pewenue. Bennuuna C, onpenensiercs mo Gopmyse (40), rae koapdunreHT
s ompenensiercs 1o ¢dopmyne (43) B 3aBUCUMOCTH OT apryMeHTa ty,
pPacCUUTHIBAEMOTO T10 YpaBHEHUsAM (41), (42).
3agaemcs UHTEepBaiamMu 3HaueHU Y, i Y=20M.

. 1,920
Y™ 341
s =1/(1+5-0,00654 +12,8-0,00654 + 17 -0,006543 + 45,1 -0,00654%) =

0,0968,

= 0,00654;

TOrJa:

Cy = 0,968-0,023 = 0,0223 MI/MC.
JI1st ocTanbHBIX 3HaUYEHUN Y PE3yNbTaThl PACUETOB CBEJEHBI B Ta0IUIy 6.1.
Tabmuma 6.1 — PacyeT KOHIICHTpaIii 3arpsA3HAIONINX BEIIESCTB MEPIECHIUKYIISIPHO

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 rpadudeckyio 3aBucuMoctb C,=f(Y),

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

3arpsA3HAIOMINUX BCIICCTB I10 IICPIICHAUKYIIPY K OCH (baKCJIa BBI6pOCEl

3aganue
YcnoBue 3a1a4u CMOTPUTE B IPUIIOKEHHH 1.
Paccuntate mpuzeMHYI0 KOHIEHTPALMIO 3arpsA3HAIONMIUX BEIIECTB B
aTmocdepe Cy (MI/M°), 10 HepIEHINKYISPY K OcH (aKeTa BEIOPOCa Ha Pa3IMUHbIX

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

Bonpocsl k npakTHYecKoMy 3aHATHIO Ne 6
1. [To kakoii opMysie pacCUMTHIBAETCS NMpPHU3EMHAs KOHIICHTPAIUs BPEIHBIX
BemecTB (c) B aTtMocdepe MO MEpHeHAMKYJIIpy K ocu ¢akema BbIOpoca Ha
pa3nuuHbIX paccTtosHusIX (Y) OT HMCTOYHMKA BBIOpOca MPH OMACHOW CKOPOCTH
BeTpa’?
2. OOBSICHUTH 3HAYCHUS KAXKIO0TO0 MapameTpa B (opMmysie pacueTa MPU3eMHON

KOHIICHTPAIIUX BPEIHBIX BEIIECTB (c) 1o ocH ¢akena BrIOpoca.
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IIpakTnuyeckoe 3ansarue Ne 7
I'paduyeckoe mnocrpoeHue moJied (M30JMHUI) KOHIEHTPAUU B
NPU3eMHOM cJoe aTMocdepbl BbIOPOCOB 3arpA3HAKIIMX BelIeCTB OT

OAMHOYHOI'0 TOYCYHOI'0O HCTOYHHKA

Pesynbrar pacuera paccemBaHMs 3arpsA3HSIOIIMX BELIECTB B IMPU3EMHOM
cioe atMmoc(eppl MpeAcCTaBiIseTcs B TIpaUUyecKOM BHJAE  HU30JUHUAMU
KOHIICHTPAIlM HAa pPAacdyeTHOM IPSAMOYTOJbHHUKE. 3HAYEHHs KOHIICHTPAIUH,
kpatasle 0,1 mone IIJIK (wnm npyroit), HaxonmATcs, Kak IMpPaBUIIO, HA MPAMOMN
MEXIY JBYMS COCEOHUMH TOUYKAMHU CETKH M OIPEACIAIOTCS WHTEPIOJSALUECH.
[locne OTBICKaHHSI MX MECTONOJIOKEHHUS I BCEro MPSIMOYTOJIbBHUKA 3TH TOYKH

COCJIMHSAIOTCS MEXTy COO0M, 00pa3ys JJOMaHble KPUBBIC N30JIMHUM KOHIICHTPALIUHA.

IIpumep pacuyera

Hcxoonvie dannvie npunsame u3 npumepos 1 — 6.

Pewenue. Bemmanna C,=0,023 Mr/m® npu X,=341 M. 3HAUCHHS IPH3EMHBIX
n30MHUN KoHLeHTparuid npumem 0,01; 0,015; 0,02 mr/m°.

Koopaunate! X u Y 1151 3TUX KOHLEHTpPALU MPUMEM HEMOCPEACTBEHHO U3
rpadukoB B mpumepax 5 u 6. [losydeHHble aHHbBIE NpUBEAEHBI B Tabmuue 3. B
Hel 6 TOYeK NMPUHATHI U3 MpUMEpa 5 NI 3HAYEHUW KOHLEHTpAlMi BIIOJb OCH
dakena, 1. €. npu Y=0. JI[pyrue 6 Touek NpUHATHI U3 mpumepa 6 I 3HAYCHUU
KOHLIEHTpalMil MepreHIMKyIsIpHO ocu (akena npu (puxcupoBaHHOM X=341 wm.
HenocpencTBeHHO U3 pUCYHKA 6.1 MOITyYEHBI TOJIBKO TPU TOYKH IO OJIHY CTOPOHY
ocu X. [lo Apyryro cTOpoHy OCH X KOHIEHTpaluu OyAyT TaKUMHU ke, T. K. (aken
pacceuBaHHs CUMMETpPUYEH 3TOM ocu. [losTomMy miis OcTaBIIMXCS TpeX TOYEK

KOOpAUHATY Y MPUMEM CO 3HAKOM «-).
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Tabmuma 7.1 — KoopauHaTel TOYEK W30JWHUN KOHIIEHTpAIMil OKCHAA YIJIepojaa B

MIPU3EMHOM CJI0€ aTMOC(HEPHI

. 3 |Netouex | Koopaunarel, M
3HaueHust KoHIeHTpanuii C, Mr/m
X Y
1 125 0
2 1175 0
0.01 3 341 12
4 341 -72
5 165 0
6 820 0
0015 7 341 53
8 341 -53
9 235 0
10 530 0
0.02 11 341 30
12 341 -27

[Tone n3onuHMI KOHIIEHTpaUUi IPUBEAEHO HA pUCYHKE 7.1.

80
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20

- 0 ¢¢|¢ T # T TY T eI
200 400 600 800 1000 1200 1400
-20

40
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-80
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Pucynox 7.1 — Ilone koHIIEHTpaHii B MPU3EMHOM clioe aTMoc(epbl BELIOPOCOB

OKCHJa yrijicpoja OoT OJMHOYHOTO TOYCYHOI'O HCTOYHHKA.
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3aganue
YcnoBue 3a1a4u CMOTPUTE B IPUIIOKEHHH 1.
I'paduueckn m300pa3uth MoJisg (M30JIMHUHM) KOHIEHTPALMK B MPU3EMHOM
ciioe aTtMoc(epbl BEIOPOCOB 3arps3HSIONIMX BEIIECTB OT OAMHOYHOTO TOYEUHOTO

HNCTOYHHKA.

Bonpocsl k npakTuyeckomy 3aHATHIO Ne 7
1. Pacckazare anropuTM NOCTPOCHHMS IOJEH KOHLEHTPALMNA 3arpsA3HSIOIIUX
BEILIECTB HA KapTE-CXEME.
2. Kakue wncxomHple [OaHHBIE NPUHAMAKOTCA [JJI TIOCTPOCHHS  TOJIEU
KOHLIEHTpaLUi 3arps3HAIOIINX BEIECTB?
3. Kakue KOHLIEHTpanuu 3arpsA3HSIOIUX BEHIECTB JOJKHBI ObITh HA TPAaHULIE

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

IIpakTnyeckoe 3ansaTue Ne 8
Pacyer npu3seMHON KOHIEHTPALUH 3aTrPA3HAOIINX BeleCTB B IPHU3eMHOM

cjioe atMocdepsl ¢ yueToM (GOHOBOI KOHIEHTPALUU

B ciyyae Hanmuus COBOKYMHOCTHM HMCTOYHHUKOB BBIOpOCA BKIJIANBI ATHX
WCTOYHHUKOB (WJIM UX YaCTH) MOTYT YUHUTBIBATHCS B pacueTax 3arpsA3HCHUsS BO3AyXa
IyTEM HCIIOJIb30BaHUsA (OHOBOM KOHIEHTpAlMu C (Mr/m%), KoTOpas s
OTJICTLHOTO HWCTOYHHMKA BBIOpOCa XapaKTepu3yeT 3arps3HeHue aTtMochepsl B
ropoJic WiIu APYrOM HACeJICHHOM IMYHKTE, CO3/1aBacMO€ JIPYTUMU HWCTOYHHKAMH,
VICKJIFOYasi JaHHBIN.

@doHOBasi KOHIICGHTpAIlMs OTHOCHUTCS K TOMY K€ HMHTEpPBATy OCPEIHCHHUS
(20-30 muH), uto ¥ MakcumanpHas pasosasd [1JIK. Ilo nanHeIM HabmomeHuil C,
OTIpeJIeISIETCSl KaK YPOBEHb KOHIICHTPAIUH, MPEeBbIIaeMbIil B 5% HaOII0ACHHN 3a
Pa30BBIMU KOHIICHTPAITUSIMHU.

Onpenenenve (¢GOHOBOW KOHIIEHTPAIIMU TPOU3BOJUTCS HA OCHOBAaHUU
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JaHHBIX HAOJIOJIEHUI 3a 3arps3HeHHEeM aTMOoc(epbl M0 HOPMAaTUBHON METOIUKE,
YTBEpXKIAEHHOU ['0ocCKOMIuApOMETOM.

@DoHOBasi KOHIEHTpAIUsl yCTaHABIMBAETCA JIMOO €AMHBIM 3HAYECHUEM I10
ropoay, JuO0 B CiIy4ae BBIABICHUS  CYHIECTBEHHOW  H3MEHUYUBOCTH,
nudpepeHIupoBaHHO MO TEPPUTOPHUH TOpoJia (10 MOCTaM, a TakKe MO TpajausmM
CKOPOCTHU U HAIPaBJICHUS BETPA).

[Ipu pacuetax s HAEUCTBYIOIMIMX U PEKOHCTPYHPYEMBIX HCTOYHHKOB
(OpeanpuATHii)  HMCMOJL3YETCA  3HAYeHWe  (HOHOBOM  KOHLEHTpamuu  Cy,
IPEACTABIAIOMEN U3 ce0s (POHOBYIO KOHLEHTPALMIO Cyp, U3 KOTOPOW HMCKIIIOYECH
BKJIaJ] paCCMaTPUBAEMOI'0 UCTOYHHKA (TIPEATIPUATHS).

3HadeHue Cj BRIYUCISETCA 0 (popMyIie:
b

Cy = Cp- (1 —0,4-C/Cy) TpH C<2Cy; (44)
Cy = 0,2C4 TIpu C>2C,. (45)
rare C — MaxkcuMajbHas pacd€THasA KOHLOCHTpalusA BCIICCTBA OT JaHHOTO

UCTOYHUKA (MPENNpuaTHs) IS TOYKM pa3MElIeHUs] TOoCTa, Ha KOTOPOM
ycTaHaBJIUBaeTcs (PoH.
J171s1 BHOBB CTPOSIIIETOCS UCTOYHUKA (TIPEPUITHS):
Cy = Cy. (46)
JlomyckaeTtcst ucnosib3oBaHue (POHOBOW KOHIIEHTPAIMU, BHIUUCICHHOW HE 10
OTHIEJIbHBIM  BEIIECTBAM, a COBMECTHO IO KOMOHMHAIIMM  BEHIECTB C
CYMMHPYIOIUMCS BpEeIHbIM JeicTBueM. l[Ipu sTom (oHOBas KOHIIEHTpAIUS
oTpeeIsIeTCs o KOHIICHTpAIUsIM, MIPUBEICHHBIM K HaunboJee

pacnpoCcTpaHEHHOMY U3 BEIIECTB, BXOSIINX B pacCMaTpUBaeMyt0 KOMOWHAIIUIO.
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IIpuMmep pacuyera

Hcxoonvie dannvie. I'padpt 3 u 5 Tabmurer 8.1 3amonHsAeTCS 3HAYCHUSIMU
pacyeTHBIX KOHIeHTpauii Ha rpanuie C33 6e3 yuera ¢oHa. 3HaueHus: (HOHOBBIX
KOHIICHTPAlMi Cy JUId BELIECTB M IPYNII CyMMAalWi NPUHUMAIOTCS IO JaHHBIM
neHTpa rugpomereopostornu. C yaeroM mepeBoga u3 Mr/m° B gomu [IJIK C/ITIK
uMmeeMm: mbUTh cymma 0,11/0,5=0,22, nuokcupa azora 0,05/0,085=0,59, nuoxcun
cepsl 0,06/0,5=0,12, okcua yraepona 2,9/5=0,58.

Pewenue. OnpenensieM (HOHOBYIO KOHIEHTPALMIO C UCKIIOYCHUEM BKJIaJa
paccMaTpuBaeMoro mpeanpuaTus Cy, no dopmyne (44) npu C<2C, u o popmyie
(45) npu C>2C,,.

CymiecTByrolee moj0KeHHE - bUIb CyMMa:
C<2(y (0,88>2:0,22 — cm. Tabauuy 4). Torma Cjy, = 0,2C4 = 0,2 - 0,22 = 0,044
[TomyyeHHo€e ynciao BHOCUM B rpady 7 Tabnuisl 8.1.
Cymmapnyto konnenTpanuio Cy+C=0,88+0,044=0,924 Brocum B rpady 8 310l XKe
TaOJTUIIBI.
CymiecTByroIIee MOJ0KEHHE — TUOKCH]T a30Ta:
C<2Cy (0,15>2-0,59), moaTomy Cy = Cp - (1 —0,4-C/Cy) =0,59- (1 — 0,4 -
0150,59=0,53.
Cymmapnas konnenTpanus Cj,+C=0,15+0,53=0,68.

AHanoruyHeIM 00pa30M PaCCUUTHIBAEM OCTAJIbHBIE BEIECTBA M TPYMIIbI, U

pPE3yNbTAThl TAKXKE 3aHOCHUM B TAOJIHILY.

3aganue
YcnoBue 3a1auu CMOTPUTE B IPUIIOKEHHH 1.
Paccuntate mnNpuU3EeMHYIO KOHLEHTPALMIO 3arps3HAIOLIMX BELIECTB B

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

Bomnpocsl k npakTuieckomy 3aHATHIO Ne 8
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1. Jlate onpezaenenne NOHATUIO «POHOBAsE KOHLIEHTPALIHS.
2.  Kakoii uHTepBal OCpPEIHEHHUS NPUHUMAIOT ISl OMpeesieHus (POHOBOM
KOHIIEHTPALUH 3arPSA3HSIOIIETO BEIECTBA?
3. [lo xakum  dopmynam  ompexaensercs  ¢GOHOBas  KOHIICHTpAIUsS
3arpsI3HSIONIMX BELIECTB, W3 KOTOPOM MCKIIOUEH BKJIAJ paccMaTpUBaEMOro
UCTOYHMKA, JIJIs1 IEUCTBYIOIIMX U PEKOHCTPYUPYEMBIX HICTOYHUKOB BbIOpOCa?
4.  Tlo xakoit ¢popmyine onpezensercs (HOHOBAsI KOHIIEHTPALHS 3arPA3HSIIONINX
BELIECTB, U3 KOTOPOM MUCKIIOYEH BKJIAJl paCCMaTPUBAEMOI0 HCTOUYHUKA, JIsl BHOBb

CTPOSIIIETOCS NPEIIIPUATHS?



y4eToM (DOHOBBIX KOHIICHTpAITUi

Tabmuma 8.1 - YpoBens 3arpsisHenus Ha rpanune C33 ¢

B noJisax [TJIK
Pacuetnas dononas donopas
LK, PacuerHas donoBast CyMMapHas
BemecTBo , | KOHLCHTpaumus | KOHLEHTpaLs KOHIICHTpAIIUS C
MI/M 3 3 KOHIIEHTpANus | KOHLEHTpalus KOHIICHTpALMS,
C, Mr/m C, MIr/m HCKIIIOYCHHEM
C Co CytC
BKIIaza, 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

yriaepoaa

27
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IIpakTHyeckoe 3ansitue Ne 9

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

1. Ins moctpoenus C33 HEOOXOIUMO ONPENEIUTh KIAacC NPEANPUITHS IO
CaHUTapHOM KJIaccu(PUKAIMK U COOTBETCTBYIOIIMNI emy pazmep C33, cornacno CH
245 — 71. CymiecTByeT 5 KJIaccOB OINMAcHOCTH Tpeanpuatuil. Kaxaomy kiaccy
MPEINPUITHNA COOTBETCTBYET CBOSI CAHUTAPHO-3AIIUTHAS 30HA:

— s npeanpuatui kiacca | — 1000 m;

- xnacca Il — 500 m;

- xnacca Il — 300 m;

- kiacca IV — 100 wm;

- xkyacca V — 50 m.

2. Hanocum C33 Ha KapTy-cxeMy, B COOTBETCTBHM C KJacCOM omacHocTu. [l
TOTO  OT KpaWHUX BHEIIHMX HMCTOYHUKOB TMPOBOJAMM B  Maciitade
MOJIYOKPYKHOCTH TpeOYeMOro pajunyca Jio epeceyeHus uX Mex1y coOou .

3. CpaBauBaeMm mnoctpoeHHyro C33 ¢ kapramu pacceumBanus Bcex 3B u rpynn
CyMMallMii MO BCEM BapuHaHTaM pacueTra. OTO MOXKHO CHAeNaTh CJICAYIOIINM
crocoboM — HadyepTuTh Ha Kaimbke C33, mMocTpoeHHYI0 Mo 1.2 B MaciiTade,
paBHBIM MacIITady KapT paccenBaHusl, M HAKJIEUBATh UX JIPYT Ha Apyra.

4. OnpepnensieM rpaHUIlbl UTOTOBOW PACYETHON CAaHUTAPHO-3AIIIUTHON 30HBI.

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

3AIIUTHYIO 30HY IMPCANIPHUATHA.

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

3. JlaTb CcaHWUTapHYIO KJIACCHU(PUKALMIO MPENNpHUITHA U yCTaHOBJICHHBIC
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MUHHMAJIBHBIE pa3MepPbl CAHUTAPHO-3AIIUTHBIX 30H ISl KaXA0r0 Kiacca.

4. Pacckasatp anroputMm pacuera M ONPENEIICHUS pPa3MEPOB CAHUTAPHO-
3AIIUTHOW 30HBI JIJISI IPEAIPUATHUSA.

S. Kakue Mereoposornyeckue yCIOBHS YUYUTBHIBAIOTCA MPU  ONPEACICHUH

pa3MepoB CaHUTAPHO-3AIIUTHON 30HbI?
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CnMcoK peKoMeH/1yeMOM JIUTepaTyphbl
OcHoBHas yueOHas JUTepaTypa:

1. Unxenepuas skosorus / [lox pen. B. T. Mensenesa. — M.: I'apnapuku, 2008. —
687 c.

2. UmxenepHas 3amuta okpyxatomieit cpenst / Ilog pen. O. I'. BopoObeBa. —
CII0.: JIans, 2008. — 288 c.

3. PognonoB A. U., Kysueunos 1O. II., ConosbeB I'. C. 3ammra 6uocdepsl oT
IPOMBIIIIEHHBIX ~ BBIOPOCOB. OCHOBBI ~ NMPOEKTUPOBAHUS  TEXHOJOTUYECKUX
nporeccoB. — M.: Xumus, KonocC, 2009. — 392 c.

4. HpsaxonoB K. H., JlomueBa A. B. Dkoiormyeckoe NpOEKTUPOBAHUE U
sKcrepTU3a: YueOHuk /it By3oB. — M.: Acniekt IIpecc, 2008. — 384 c.

5. DKonoruyeckas skcrepTusa: Yded. mocodue sl CTyA. BbICHI. yuel. 3aBeIeHUI
/ Tlox pen. B. M. Ilurynasko. — M.: U3natensckuii meHTp «Akagemus», 2008, —
480 c.

JlononHuTenbHasA IUTEpATypa:

1. MaxkapoB C. B., XasopoukoB [[. B. CoopHuk 3amau mno kypcy «OCHOBBI
IPOEKTUPOBAHUS M DJKOJIOTMYECKass  »kcmeptusa»y. —  M.:  PXTVY
uM. JI. 1. Menneneena, 2000. — 43 c.

5. Metoauka pacyera KOHLEHTpaui B aTMOC(EPHOM BO3yX€ BPEIHBIX BEIIECTB,
conmepkamuxcsi B BbiOpocax mpemmpustuii. OHJ/-86. — JI.: T'mapomereousnar,

1987. - 94 c.
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IIpunoxenue 1

Hcxoanblie JaHHBIE K PACYETHOMY 32IaHUI0

3arps3HeHne atMoc(ephbl OCYIIECTBISETCS OPraHU30BaHHBIM HCTOYHUKOM
BbIOpoca — TpyOoil. McTouHMK MMeeT cleayroliie mapaMeTphl: BbicoTa H (M),
nuameTp yeThsi D (M), PacXoX Ta30BO3LYIIHOM cMecH M3 yeTbsi V. (M/c),
Temrneparypa razoBo3ayiiHoil cmecu T, (°C). MaccoBblid BEIOPOC 3arps3HSIONINX

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

Bapuantsl 3axanuii

[TapameTpsl
Bapuanter |, | ;| 5oy Vool e | T | Meor | Moo | Msgoa

m/c e > r/c r/c r/c
1 140 50 | 05| 50 | 75 25 | 25 11,5 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
3 1401 50 | 05| 58 | 75 25 | 25 9,2 7,4 3,1
6 160| 70 | 05| 6,0 | 75 25 | 25 11,5 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| 6,6 | 75 25 | 25 8,0 6,4 2,8
10 160 70 | 05| 6,8 | 75 25 | 25 9,2 7,4 3,1
11 180 90 | 05| 50 | 50 25 | 25 11,5 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 9,9 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 11,5 8,5 4,1
17 2001110 | 1 | 6,2 | 80 25 | 25 9,5 6,3 2,1
18 2001110 | 1 | 6,4 | 80 25 | 25 8,5 9,5 3,2
19 2001110 | 1 | 6,6 | 100 | 25 | 25 8,0 6,4 2,8
20 2001110 | 1 | 68 | 100 | 25 | 25 9,2 7,4 3,1
21 2501130 1 | 70 | 130 | 25 | 25 11,5 8,5 4,1
22 2501130 | 1 | 72 | 130 | 25 | 25 9,5 6,3 2,1
23 2501130 | 1 | 74 | 160 | 25 | 25 8,5 9,5 3,2
24 2501130 | 1 | 76 | 160 | 25 | 25 8,0 6,4 2,8
25 2501130 | 1 | 78 | 160 | 25 | 25 9,2 7,4 3,1




MHHUCTEPCTBO HAVKH U BBICIIIEI'O OBPA3OBAHUS POCCUNICKOI ®EJIEPAITN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUYPEXXK/IEHUE
BBICILIET'O ObPA3OBAHUA
«CEBEPO-KABKA3CKUI ®EJIEPAJIbHBIN YHUBEPCUTET»

MeToanyeckue yKkazaHus

10 OpraHU3aluyu U MPOBEACHUIO CAMOCTOSTEILHOU pabOThI
10 TUCLUIUINHE «DKOJOTHSD)
g cTynenToB cnennanbHocTd 21.05.06 HedreraszoBbie TeXHUKA U TEXHOJIOTHH
cnenuanu3anuu « TexHomorus OypeHuss HEPTIHBIX U Ta30BbIX CKBAKUH»

CraBpomnoss, 2026



Meroauueckue peKOMEHAAMU MpEeAHAa3HAYEHbl I CTYJIEHTOB cnenuaibHoctu 21.05.06
HedrerasoBsie TexHHKa W TEXHOJOTUH, crenuanuianuud «TexHomnorus OypeHus HEPTSIHBIX U
ra30BBIX CKBAKHHY.

[{enbp METOAMYECKUX PEKOMEH AWM

1. Metoauyeckoe COMPOBOXKACHUE IIpPOIlecca BBEJACHUS M peau3alud TpeOOoBaHUU
(denepanbHOro TOCYIapCTBEHHOTO 00pa30BaTENbHOIO CTaHapTa BBICHIET0 oOpa3oBaHUs (manee
®I'OC BO), nomomipb mnpu pa3padoTke pabounx yuyeOHBIX MPOrpaMM JUCIUILIMNH 00pa30BaTeIbHOMU
nporpammsl (nanee OIT).

2. Coznmanust B 00pa30BaTEIbHOM YYPEKICHUH YYECOHO-METOIUYECKOTO OOecreueHus
00pa3oBaTeNLHOTO MpoIiecca.

Mertoanueckue pEeKOMEHIALMU OMPEISISIIOT CYIIHOCTh CaMOCTOSITEIbHOM PabOTHhI

CTYACHTOB B BY3€C, €€ HA3HAYCHUC, IINITAHUPOBAHUC, (bOpMLI OpraHu3anuu 1 BUJbl KOHTPOJIA.



Conep:xkanue

1. HopmaTtuBHOe obecrieuenue camoctostenabHoi padotsl B PI'OC BO
2. Ha3HaueHue U BUJIbI CAMOCTOATENBHOM pabOThI CTYICHTOB

3. KonTponb caMocTosTenbHON paboThl CTYACHTOB IIPENOAaBaTeIsIMU



1. HopmaTuBHOe o0ecnevyeHue caMocTosiTeIbHoi padoTrsl B ®I'OC BO
1.1. TpeboBanus k ycinousim peasiuzanuu OI1:

- TpeOoBaHUsA K 00S3aTETbHOMY MHUHUMYMY COAEp)KaHUS 00pa30BaTeNbHOW MPOrpamMMbl
MOATOTOBKM OakanaBpa, K YCIOBHUSIM €€ pealu3alud U CPOKaM €€ OCBOEHUS OIpPENeSIFOTCS
gactosamuM PI'OC BO;

- B IpOrpaMMy CHELHMAIUTETa BXOAUT «JIUCUMIUIMHBI (MOAYJIM)», KOTOPBIA BKJIIOYAET
JUCHMIUIMHBL (MOJyJin), OTHOCALIMECS K O00s3aTeNbHOM YacTU MpOrpamMMmbl U JHUCUUIUIMHBI
(Moaynu), oTHOCSIIUECS K 4acTd, (OpMHUPYEeMON ydaCTHUKaMU OOpa30BaTelIbHBIX OTHOIIECHUH.
JucuuiuinHel  (MOJyJM), OTHOCSIIMECS K O0s3aTeNbHOW YacTH MNporpaMMmbl OakajaBpuata,
SBIISIIOTCSL 00s13aTENbHBIMU /711 OCBOSHHSI 00yYalOMIMMCSl BHE 3aBUCHMOCTH OT HANpPaBICHHOCTH
(mpodusist) mporpaMMbl CHEIUATUTETa, KOTOPYIO OH ocBauBaeT. Habop nucuumivH (MOIyJei),
OTHOCSIIUXCS K 0053aTeNbHOM YacTH MPOrpaMMbl OakallaBpuaTa, By3 ONpPEeIeIsieT CaMOCTOSTEIILHO
B o0Obeme, ycraHoBieHHOM HactosmuM OI'OC BO. [Qucuurmumbel (MOIyJH), OTHOCSIIHMECS K
qyacTu, GOpMHUPYEMOIl ydacTHUKAMHU 00pa30BaTebHBIX OTHOLICHUN OMPEAEIISIOT HApPaBIEHHOCTh
(mpodune) mporpammbl OakanaBpuata. HabGop auciuruime (MoOIysei), OTHOCSIIMXCS K 4YacTH,
dbopMupyeMoil yuacTHUKaMu 00pa3oBaTENIbHBIX OTHOILECHUH, ONpeAeNsieT By3 CAMOCTOSTEIHHO B
oobeme, ycranoBiaeHHOM HacTosumm GI'OC BO. Ilocne BbiOopa 00yyaromuMcst HalpaBlIeHHOCTH
(mpocurst) mporpamMmbl, HabOp  COOTBETCTBYIOIIUX  JUCIHMIUIMH  (MOJYJIEH)CTaHOBUTCS
00s13aTeIbHBIM ISl OCBOCHMSI 00yJaroMMCs;

- MaKCUMaJIbHBIA 00beM yueOHON Harpy3ku CTyJ€HTa yCTaHaBJIMBaeTcs 54 yaca B HEJEIIO,
BKJIIOYasl BCE BHU/IbI ayIMTOPHON M BHEAYJUTOPHOM (CAaMOCTOSTENbHOMN) yueOHOMH paboThl.

[Tomerenust AJis CaMOCTOSITEILHOM pabOThl OOYYArONIMXCS JIOJKHBI OBITH OCHAICHBI
KOMITBIOTEPHON TEXHUKOW C BO3MOYKHOCTHIO MOAKIIOUEHUs K ceTu «MHTepHeT» U obecrnieueHuemM
J0CTyNa B 3JEKTPOHHYI MH()OPMALMOHHO-00pa30BaTeNIbHYIO cpelly opraHu3anuu. bubmuoreka
By3a JIOJDKHA UMETh JOCTATOYHOE KOJIMYECTBO COBPEMEHHBIX YUEOHMKOB M YU4e€OHBIX MOCOOHH Mo
BCEM JMCLUILJIMHAM W TOCTOSIHHO BOCIIOJNHATHCA HAyYHOW JMTEpPaTypod M IMEPUOIUYECKHUMHU
U3/IaHUSAMU HEPTEra30BOro npogus.

OOBeM BpeMeHHU, OTBEACHHBIN Ha BHEAYTUTOPHYIO CAMOCTOSITEIbHYIO padOTy, HAXOIUT
OTpa)KEHUE:!

- B pabouemM yueOHOM IIJIaHe,

- B pabouux mporpaMMax Yy4eOHBbIX UCHMIUIMH C paclpeiesieHueM Mo paszzeiiaM HWiIH

KOHKPCTHBIM TCMaM.



2. HazHayeHMe U BBl CAMOCTOSITEJIbHOI PadoThI CTY/IEHTOB
CamocrosTenbHas padoTa MPOBOAUTCS C LENIBIO:

® cuUCTEeMaTH3alMd M 3aKPEIUICHUs [OJIYUEHHBIX TEOPETHUECKUX 3HaHUU U
MPAKTUYECKUX YMEHUU CTYJCHTOB;

e yruyOJeHHS U pacIIMPEHUs TEOPETUUECKUX 3HAHUM;

e (opmupoBaHUS yMEHUN HCHOJB30BaTh HOPMATUBHYIO, MPABOBYIO, CIIPABOUYHYIO
JOKYMEHTAIMIO M CHEIHATBHYIO TUTEPaTypy;

® pa3BUTHA MO3HABATEIbHBIX CIHOCOOHOCTEH M aKTUBHOCTH CTYACHTOB: TBOPUYECKOI
WHUIUATUBBI, CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH, OPTaHH30BAaHHOCTH;

e (opMHUpPOBaHHE CAMOCTOSTEILHOCTH MBILIUICHUS, CIIOCOOHOCTEH K CaMOpPa3BHUTHIO,
COBEPIICHCTBOBAHHIO U CAMOOPTaHU3AIH;

e (opmupoBaHUs MpaKkTUYECKUX (0OIICYUYeOHBIX U MPOPECCHOHANBHBIX) YMEHUN U
HAaBBIKOB;

® Ppa3BUTHIO MCCIIEJOBATEIBCKUX YMEHUM.

BHeaynutopHas camocrosiTenpHas ~pabora — IUlaHHpyeMas — y4yeOHas, y4yeOHO-
UCCIIeIOBATEeNbCKasA, HAy4YHO-HCCIEeNOBaTeNbCckas pabdoTa  CTYJASHTOB, BBHINOJHSEMas  BO
BHEAYJAUTOPHOE BPEMS IO 33JaHUI0 M TPU METOAMYECKOM PYKOBOJCTBE IPEIojaBaTelisi, HO 0e3
€r0 HEMOCPEICTBEHHOTO YUACTHS.

B yueGHOM mpormecce 00pa3oBaTENbHOTO  YUYPEXKJCHUSI  BBIACIAIOTCS JIBa BHUIA

CaMOCTOSITENTbHON PabOTHI:

AyautopHas 1o BueaynuropHas no
JHUCIHIIINHE, JMCIHILINHE,
MEXIUCIUIIITUHAPHOMY MEXIUCIUIIITUHAPHOMY
Kypcy KypcCy

BBITIOJTHSETCS Ha yU4EOHBIX BBITIOJIHSECTCS 110 33JaHUIO0
3aHATHUSX, TT0]] HEMOCPEICTBEHHBIM MpernoaBaTelis, Ho 6e3 ero
PYKOBOJICTBOM IPENOAABATENS U HEIMOCPEICTBEHHOTO Y4acTHs
10 €T0 3aJaHHI0




3. KoHTpoJIb caMOCTOATEIbHOM PadoThl CTY/IEHTOB NMpPeNnoaaBaTe/siMu

KoHTpoIb caMOCTOSATENBHON Pa0OTHI CTYICHTOB MPEAYCMaTPHUBACT:

o COOTHCCCHHUC COACPIKAHNA KOHTPOJIA C HCIIAMHA O6yLIeHI/Iﬂ;
o 00BEKTUBHOCTD KOHTPOJIA;
o BaJIMJHOCTL KOHTPOJIA (COOTBeTCTBI/Ie MPEABABIACMBIX 3a,[[aHHI>'I TOMY, YTO

MIpeioiaraeTcs MpoBEpUTh);

o nuddepeHInalnio KOHTPOIbHO-U3MEPHUTENbHBIX MAaTEpUAIOB.

@DOopMBI KOHTPOJISI CAMOCTOSATEIBHOU PabOTHI
[TpocMoOTp M MpoBEpKa BBHIIOJIHEHUSI CAMOCTOSITENIFHON pabOThI penogaBaTeneM.
CamonpoBepka, B3auMONPOBEPKA BHINOIHEHHOTO 3aJJaHUs B TPYIIIIE.
OOcyxeHre pe3ynbTaTOB BRIMIOJHEHHON paOOThI HA 3aHATHUH.
TectupoBanue.
[TucbMeHHBIH ompoc.
YcTHBIM onpoc.
NuauBuayanbHoe cobeceioBaHUE.

Komnoksuym.

© 0o N o g b~ w0 DR

Otuer o npojienanHoi padore.

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

12. NuTepHeT-KOH(PEPEHITNH.

13. KoHTponbHas paboTa.

Kpurepun onieHKH pe3ysibTaTOB CaMOCTOSATEILHOW paboThI

KputepusmMu OLEHOK pe3ylbTaTOB BHEAYAUTOPHON CaMOCTOSTENBbHOM pabOThl CTYJEHTA

SIBJISIFOTCSL:
o YPOBEHb OCBOEHMSI CTYJJEHTOB Y4€OHOI0 MaTepuaa;
o YMEHHSI CTYAECHTAa HCIIOJIb30BATh TEOPETUYECKHE 3HAHUS IIPU  BBIIOJHEHUU

MPAKTUYCCKHUX 3a/1a4;
. c(hOpMUPOBAHHOCTH OOIICYYCOHBIX YMEHHIA;
. YMEHHSI CTyJEHTa aKTHBHO WCIIOIBh30BaTh JJIEKTPOHHBIE 00pa3oBaTeIbHBIC

pecypchl, HaX0AUTh TPeOyoIIyocs HH(OPMALINIO, U3Y4aTh €€ U IPUMEHATh Ha IPAKTUKE;

o 000CHOBAaHHOCTh U YETKOCTh U3JIOKEHUS OTBETA;
. odopmileHHe MaTepraia B COOTBETCTBUU C TPEOOBAHUSIMU;
o YMEHHE OPUEHTUPOBATHCS B TOTOKE WH(OPMAIINH, BBIIENISATH IJIABHOE;



. YMEHHE YETKO CPOPMYIUPOBATH MPOOIEMY, MPEUIOKHIB €€ PEIICHHE, KPUTHICCKU

OLICHUTH PCIICHUEC U €T0 IMOCIICACTBUA,

° yMEHHE I0Ka3aTh, MPOaHAIN3UPOBATh aJbTEPHATHBHBIC BO3MOXXHOCTH, BapHAHTHI
JIEHCTBHI,
. yMeHue chopMUpPOBaTh CBOIO MO3UIINIO, OIIEHKY U apTyMEHTHPOBATh €€.

Copeprxanue BHEAYIMTOPHOM CaMOCTOSITEIbHOM JIEATETbHOCTH CTYJEHTOB
Meroaudeckue ykazaHusl IJIs CTYICHTOB I10 BBITIOJHEHHUIO CAMOCTOSATEILHON paOOThI:
1. IToaroToBKa K JIEKITHIM;
2. IloaroroBka K MPakTUYECKUM 3aHSATHUSIM,

3 CamocTosTeTbHOE H3yYCHNE YIEOHO! JINTEPATYPHI.

IlepeyeHb OCHOBHOIi JIUTEPATYPHI:

1. Kamumaun A.T'. Bypenue He(TSHBIX U Ta30BBIX CKBKUH : YUeOHUK. — M.: H31.
nentp «JlutHedrel'az». — 2008. — 848 c.

2. bamunkuit B.I1., Xpabposa O.10. TexHonoruueckue pacueTsl ipu OypeHun
riy0oKHX CKBaXHH: YuebHoe nocooue. — M.: MAKC Ilpecc, 2008. - 104 c.

3. OBunnHukoB B.I1. Texnomnorus OypeHust HeQTAHBIX U Ta30BBIX CKBAXKHUH B 5 T.:
Vuebnuk. — Tromens: TiomI'TY, 2014. — 2288 c.

ITepedyeHnb 10NMOJHUTENBHON JTUTEPATYPHI:

1. [Tonos A.H., CnuBak A.U., AkOynaroB T.O. u np. TexHosnorus Oypenus HeTIHBIX
U ra30BbIX ckBaxkuH. — M.: Henpa, 2003. - 509 c.

2. bacapeirun 10. M., bynatos A. U., [Ipocenkos FO. M. Bypenue nedtaubIx u
ra3oBbIX CKBaXMH: Yueb. nocodue. M.: OOO «Hexapa-busnecuentp», 2002.

3. Bbacapeirun 10. M., bynatos A. 1., IIpocenkoB FO. M. TexHomnorust 0ypenus
He(TIHBIX U ra30BbIX CKBaXKUH. Yueb. s By30B. — M.: OO0 «Henpa-buznecuentpy», 2001 —
679 c.

4. INanxymsan P.A. Kanuans A. I'., Hukutus b. A. H>xeHepHbIe pacdyeTsl pu
Oypenuu riyookux ckBakuH: CrpaBounoe nocodue /Ilox pen. A. I'. Kanununa. — OAO
«M3narensctBo «Henpan», 2000 — 498 c.

IlepeyeHb  y4eOHO-METOAMYECKOT0  oO0eclme4YeHHs CaMOCTOSTeIbHON  PadoThI
00y4aroIUXCH MO AUCHHUILIHHE:

1. 9JIEKTPOHHBIN KYpPC JIEKIUH;

2. y4eOHO-METO/IUYECKOEe T0COOME 1O  BBINOJHEHUIO MPAKTUYECKUX 3aHSATHH
(3meKTpOHHas Bepcus);

3. y4eOHO-METO/IMYECKOE IMOCOOMEe TI0  BBIIOJHEHHIO JIabOpaTOpHBIX  paboT

(271EKTpOHHAs BEPCHUS).

Ilepeyens pecypcoB MHGPOPMALMOHHO-TEICKOMMYHUKAUMOHHOU ceTu «HMHTEpHeT»,
He0O0XO0MMBbIX /IJISI OCBOEHUSI TUCIUTIMHBI:

1. http://eLibrary.ru/ - Hay4nas snekrponHas Oubianoreka

2. WvwURL: http://www.biblioclub.ru/ - Dmexkrponnass OHOIHOTEYHAS CHCTEMA
«YHUBepCUTETCKast OMOIMOTEKA OHIIAIHY

3. wwwURL.: http://e.lanbook.com/ - DiekTponHo-61OIHOTEUHAs crcTeMa «31aTenbCcTBO
«JIaHby.
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