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IIpakTuyeckoe 3ansiTue Ne 1
Pacuer MakCcCHMAJIbHOI KOHIEHTPALMY 3arPSI3HAIOIINX BellleCTB B
NPU3EMHOM cJi0e aTMOcdepbl NPpH BHIOPOCE HATPETOM ra30BO31YLIHOM CMecCH

OT OAMHOYHOI'0O TOYCYHOI'0 HCTOYHHKA

MakcuManbHOE 3HAUYCHHE MPU3EMHON KOHIEHTpAIlUU BPETHOTO BEIIECTBA
G, (Mr/™M’ ) mpu BHIOpOCE Tra30BO3AYLIHOW CMECH M3 OJMHOYHOIO TOYEYHOTO
UCTOYHHMKA C KPYIJIbIM  YCThEM  JIOCTUTAeTCs MpU  HEeOJAromnpusTHBIX
METEOPOJIOTHYECKUX YCIOBUSIX Ha paccrosHur Xy (M) OT HCTOYHUKA U

ompenensercs mo Gopmyiie:
MTH VAT 3 (1)

rie A — KodpPuIMEHT, 3aBUCAIIMN OT TeMIepaTypHOU cTpatuuKaluu
aTMochepsr;

M — Macca BpEIHOrO BEIIECTBA, BbIOPACHIBAEMOIO B aTMOC(eEpy B EAUHUILY
BpPEMEHH, T/C;

F — Ge3pa3MepHbIil KO3 UIIMEHT, YUUTHIBAIOIIUN CKOPOCTh OCEAaHUsl BPEIHBIX
BEIIECTB B aTMOC(HEPHOM BO3/YXE;

m, n — KO3(p(UIUEHTBHI, YYUTHIBAIOLINE YCIOBUS BBIX0/1a Ta30BO3TYIIHON CMECH U3
YCThSl MICTOUYHHKA BBIOpOCaA;

H — BbICOTa UICTOYHUKA BBIOPOCA HAJl YPOBHEM 3€MJI (1151 HA3€MHBIX HICTOYHUKOB
IpH pacyeTax npuHuMaerca H=2m), M;

n — 6e3pa3MepHbIit KOAOUIIMEHT, YUUTHIBAIOIINK BIUSIHUE peibeda MECTHOCTH; B
cillydya€ pOBHOW WM Cl1abONEepeceueHHOM MECTHOCTH C MEepemnajoM BBICOT, HE
npesbimarommm 50 M Ha 1 kM, n=1.

AT — pa3HOCTh MEXKy TEMIIEpaTypOil BHIOpAachIBAEMOM ra30BO3AYyLIHON cMecu T+ 1
TEeMIIepaTypoi OKpyx aroiero armochepHoro Bo3ayxa T's, °C;

V' — pacxoJl ra30BO3IyIIHON CMECH, M’/C, OTIpEeIIIEMBIii 110 popMyIIe:
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rane D — nmuamerp ycThsl HCTOYHUKA BHIOpOCA, M;

wo — CPEeAHsisi CKOPOCTh BBIXOJla Ta30BO3YIIHOM CMECH M3 YCThbSl MCTOUYHHUKA
BBIOpOCa, M/C.

3nauenne KodpdulMeHTa A, COOTBETCTBYIOIIEE HEOJArONPUATHBIM
METEOPOJIOTUYECKUM YCIOBUSIM, MPU KOTOPHIX KOHIIEHTPAIMs BPEAHBIX BEIIECTB B
aTMOC(EPHOM BO3/IyXe MaKCUMallbHA, TPUHUMAETCS] PABHBIM:

1) 250 — nna paitoHoB Cpeaneit Azum roxHee 40° c.ur., bypstuun u UutuHckoit
o0JracTu;

2) 200 — ans Epomeiickoit Teppuropun OwiBiiero CCCP: mnst padionoB Poccun
okHee S50° c¢. mi., s ocTtanbHbIX pailoHoB Hwuknero IloBomxbs, KaBkasa,
MonnoBsr; s Asumarckort Tepputopun Poccum: s Kaszaxcrana, [lanbHero
Bocroxka u ocranbno# Tepputopun Cubupu u Cpenneit Azuu;

3) 180 — nus EBpomnetickoii Tepputopun Poccun n Ypana or 50 mo 52° c. m. 3a
HCKJIIOYEHUEM TMOMAJAIINX B ATy 30HY IEPEUYUCICHHBIX BBIIIC PAllOHOB H
YKpaunsl;

4) 160 — nns EBpomnetickoit Tepputopuun Poccuu u Ypana ceBepnee 52° c. mi. (3a
uckmouyenueM llentpa ETC), a takxke mnga YkpauHbsl (751 pacrlojiOKEHHBIX Ha
Ykpanne uctouyHukoB BeicoTOoM MeHee 200 M B 30He oT 50 mo 52° c. m. — 180, a
toxHee 50° c. mr. — 200);

5) 140 — gns MockoBckoi, Tynbckol, Psazanckoi, Biagumupckoi, Kamyxckoii,
NBanoBckoil o6nacteil.

Heobxomumo otmeTuth, uTOo 3HaueHus M (r/c) cimemyer oTHOCUTH K 20-
30-MMHYTHOMY TE€pHOJy OCPEIHEHHUS, B TOM YHCJIE€ M B Cly4asx, KOrja
MPOJOJKUTENBHOCTh BbIOpoca MeHee 20 muH. Ilpu omnpeneneHun 3HaueHuUs
AT, °C, crienyeT MpUHUMATh TEMIIEPATypPy OKPY>KAIOIIETo aTMOc(hepHOTo BO3ayXxa

Ts, °C, paBHOW cpegHel MaKCHUMaJIbHOW TeMIIEpaType Hapy>XKHOrO0 BO3yXa

HauOoJee xapkoro mecsua no CHull 2.01.01-82, a remnepaTtypy BeiOpacbiBaeMoit
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B atMocdepy razoposayuiHon cmecu T, °C, — Mo JIeHCTBYIOIUM JJIsi AAHHOTO
MIPOU3BOJICTBA TEXHOJIOTMYECKUM HOpMaTuBaMm. /(151 KOTENbHBIX, padOTAOMIMX O
OTOMUTEIBLHOMY TpaduKy, JOIMyCKaeTCcs MPH pacueTax NPUHUMATh 3HAaYeHus T
PaBHBIMU CPETHUM TeMIIEpaTypaM Hapy>KHOT'O BO3/1yXa 3a CaMbli XOJIOJHBIN MeCSI
no CHulI 2.01.01-82.
3HayeHue 6e3pazmepHoro koddduirieHta F npuHumaeTcs:
1)  anga ra3ooOpa3HbBIX BpPEIHBIX BELIECTB MU MEJIKOJUCIEPCHBIX a3po30Jeil
(TBLIH, 30J1BL, U T.I1., CKOPOCTh YIOPSAIOYEHHOT'O OCEIaHUs KOTOPBIX MPaKTUYECKU
paBHa HyJO) — 1;
2) s MEIKOAUCIIEPCHBIX a3p030Jiel (KpoMe yKa3aHHBIX B II. a) PU CPEIHEM
AKCILTyaTallMOHHOM K03 dUIIMEeHTe OYUCTKU BRIOpocoB HE MeHee 90% — 2; ot 75 1o
90% — 2,5; menee 75% u nipu OTCYTCTBUU OYUCTKH — 3.

3HadeHuss KOdPOUIMEHTOB M M N ONPENesoTCs B 3aBUCHUMOCTU OT

napamMeTpoB f, Uwm, B, H fe:

wOD
= 1000- ; 3
f o 3)
vy = 0,65-(V - AT/H) /3; 4)
, wqg - D
v =1,3- — H (5)
M H
fe=2800- (v )3. (6)
Koaddunment m onpeaensieTcss B 3aBUCUMOCTH OT f no GpopMyam:
= %) < :
06770177203 f<100; (7)
47
=_ >

s f.<f<100 3HaueHue kodrpPuIueHTa m BEIUUCIACTCS P fo=f .

Koaddumment n npu £<100 onpezensercss B 3aBUCUMOCTU OT Up 1o GpopMyiam:

n =1 npu vp>2; 9)
n=0,532-vy—-213 vy + 3,13 ipu (10)
O,SSUM<2;

n =4,4- vy npu vy<0,5. (11)
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IIpumep pacuera

Hcxoonvle dannvie. VICTOUHUKOM 3arpsi3HeHUsT aTMOc(epbl ABISIETCS TpyOa
KOTEJIbHOM I TEXHOJOTUYECKUX HYX [ B I. [Ien3a. cTounuk nmeer cienyronme
napaMmeTpbl: BbicoTa H=30 M, auamerp ycThd D=1 M, CKOpPOCTh BBIXOJQ
ra3oBO3AYIIHOM CMeCH U3 YyCThi wo=7,06 M/c, ee pacxom WY =5,54 M3/C,
temmneparypa T=160°C. MaccoBblif BRIOpoC quokcuaa azora M=4,1 r/c u okcuaa

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

Pewenue. Benmanna C, omnpenensiercss mo dopmyie (1). Koabdumment A
s 1. [lenssl paBen 160. Koadgdumuent F=1 nis ra3000pa3HbIX 3arps3HSAIONINX
BemiecTB. KoTenbHas mnpeaHasHaueHa ISl TEXHOJOTUYECKUX HYXI (He
OTOMNUTENbHAS), TO €CTh HArpy3Ka Ha KOTJIbl U MAaCCOBBIC BBIOPOCHI 3arps3HSIONTNX
BEILIECTB OJIMHAKOBBI B TEIUIBIA U XOJOJHBIA NIeproabl roaa. [ToaTomy nmpuHuMaem
TEeMITepaTypy Hapy>KHOTO BO3yXa JJII HauOOJee HEBBITOJHOTO CiIydas (B TETUTHIN
NEpPUOJI) PaBHOM CpeAHEH MAaKCHMAJIbHOW TEMIIEpaType Hapy>KHOTO BO31yXa
HauOonee kapkoro wmecsia mno CHull 2.01.01-82 T,=25,3°C. Torna
AT=T.-Ty=(160-25,3)=134,7°C. Jlna poBHOH MeCTHOCTH KOd(PPHULIHEHT,
YUUTBIBAIOIINK BIusiHUE penbeda, n=1. Jlng onpenenenns kKodGPUIIMEHTOB M U n

HEOOXOJIMMO PacCYMTATh MapaMeTpsl f, Un, i, U fe (3)—(6) COOTBETCTBEHHO:
1000 - 7, 06 -1

f = = 0,411,
307134, 7
vy = 0,65 - ((5,54 - 134, 7)/30) * = 1,9,
. 1,3-7,06-1
V= T =0,306,
30

fe =800-(0,306)3 = 22, 9.
Koaddunmrent m onpenensercs no dpopmyie (7):
m=1/(0,67 + 0,1 -(0,411) /2 + 0,34 - (0,411) /3) = 1,013.
Koadduument n onpexnensercs mo dhopmyiie (10):
n=0532-1,9-2,13-1,9 + 3,13 = 1,003.

Tornma gt JMOKCHUAA a30Ta:
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160-4,1-1-1,013-1,003-1,0 3
= 30%.(5,54-134,7) = 0,0816]1/!2/]1/1 .
Jlist okcupa yriaepoja:
160-1,14-1-1,013-1,003-1,0 3
C = 30 (554134,7) = 0,023 me/m’.

M

ITJIK s quokcuaa a3oTa M OKCHA yriiepojia cooTBeTcTBeHHO paBHbI 0,085 u
5 mr/m’, cinenoBatensno Cy<IIJIK mis o6oux BemectB (03 ydera (OHOBBIX

KOHIIeHTpalui u npyrux NU3A, BIOpachIBaronInX 3TH BEIIECTBA).

3apanue
VYcnoBue 3a1a4i CMOTPUTE B IPUIIOKEHHH 1.
PaccuntaTh MakCHMaJIbHYHO KOHIICHTPAIIUIO 3arpsi3HSIONIMX BEIIECTB B

NPU3EMHOM CJ10€ aTMOC(hepsl OT OIMHOYHOTO UCTOYHHUKA BHIOPOCOB.

Bonpocs! k npakTnyeckomy 3ansaTuio Nel
1. Jatb kiaccu(uKalnio HCTOYHUKOB BEIOPOCA BPEAHBIX BEIIECTB MO BHICOTE.
2. [To xakoii dopmylie omnpenensercss MaKCHUMAJIbHOE 3HAUYCHHE MPU3EMHOMN
KOHIIEHTpaIuu (C,) pU BEIOPOCE ra30BO3YIIHON CMECH U3 OJITMHOYHOI'O TOUEYHOTO
UCTOYHUKA?
3. OObsICHUTH 3HAYEHMS] KaXKJIOro nmapamerpa B ¢opMmyse pacudera
MaKCHMaJbHOTO 3HAUEHUS NPU3EMHONW KOHIEHTpauuu (C.) Tpu BbIOpoce
ra3oBO3/yIIHON CMECU U3 OAMHOYHOIO TOYEYHOTO HCTOYHUKA.
4. Kaxoit uaTepBas ocpeiHeHrs MIPUHUMAIOT JIJIsl OTIPEIEIICHHs] MacChl BbIOpOca
3arpsI3HSAIONIETO BEMeCTBA?
5. Uro xapaktepusyet kodpduiment F? Kakue 3Hauenus storo koddduimeHta

MIPUHUMAIOTCS, U IPA KAKUX YCIOBUSAX?
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IIpakTuyeckoe 3ansiTue Ne 2
Pacuer MakCcCHMAJIbHOI KOHIEHTPALMY 3arPSI3HAIOIINX BellleCTB B
NPU3EMHOM cJioe aTMOcdepbl NPH BbIOPOCE X0JI0HOM ra30BO3AYLIHON CMeCH

OT OAMHOYHOI'0O TOYCYHOI'0 HCTOYHHKA

BennunHy MakCMMaibHOM PU3EMHOM KOHILIEHTPALMU BpeIHOT o Benecra C
(Mr/M° ) mpu BBIOPOCE XOJIOAHOW Ia30BO3MYMIHONM cMecH (BBIOPOC CUUTAETCS
XoJdoaubIM, eciau AT=0 wiu f>100 u vy, >0,5) W3 OJAMHOYHOIO TOUECYHOIO
UCTOYHUKA C KPYIJIbIM  YCThE€M  JOCTHUTAeTCs TMpU  HEOIaronpusTHBIX
METEOPOJIOTUYECKUX YCIOBHUSIX Ha paccrosHud Xy (M) OT HCTOYHHUKA U

ompenensercs mo popmyiie:

Cu = 'K, (12)

rne K=D/8-V,=1/(7,1- (woeV1)1/2). (13)

Koadhdummentst A, F, n mpuHUMAIOTCS TaK)Ke, KaK U JJI1 HArPEThIX HCTOYHUKOB.
Koaddunment n onpeaensercs o hopmynam (9) — (11) npu vu=v,,".

(Pacuem npo6o0osam anano2uiHo UCMoO4YHUKY C OPAYUM 8bLOPOCOM).

3aganue
VYcnoBue 3a1aun CMOTPUTE B IPUIIOKEHHH 1.
PaccuntaTh MakCHMalIbHYI0 KOHIICHTPAIIMIO 3arpsi3HSIONIMX BEIIECTB B
MPU3EMHOM CJI0€ aTMOc(hephbl OT OAMHOYHOTO MCTOYHUKA BHIOPOCOB C XOJIOTHBIM

BBIOPOCOM.

Bonpocsl kK npakTHyecKkoMy 3aHATHIO Ne 2
1. Hate ximaccuuKamuio BBHIOPOCOB BpPEIHBIX BEIIECTB 1O Pa3HOCTH
TeMIlepaTyp ra30BO3yIIHON CMECH U OKPYXaIoIlel cpelbl (AT).
2. [To xakoit popMyie omnpenensieTcs MakKCUMAJIbHOE 3HAUYEHHUE MPU3EMHOMU

KOHIIGHTpanuu (C,) TNpH BHIOpPOCE XOJOJHOM Ta30BO3AYIIHOH CMECH W3



OJINHOYHOT'O0 TOYEYHOI'0 UCTOYHUKA?
3. OOBsICHUTH 3HAYECHHMsS] KaXIOro TMmapamerpa B  ¢opMmyse pacdera
MaKCHUMAaJIbHOTO 3HaYC€HUS TPU3EMHOM KOHIIEHTpaLUH (C,) IMPH BHIOPOCE XOJI0THOU

F&BOBOSI[YHIHOﬁ CMCCH U3 OAMHOYHOI'O TOYCYHOI'O UICTOYHHUKA.

IIpakTHuyeckoe 3anaTue Ne 3
Pac4yer paccTosiHUSI OT MCTOYHHUKA BbIOPOCA, HA KOTOPOM IPH3eMHAast
KOHIIEHTPAauMs NPH HeOJArONPUSITHHIX METEOPOJIOTMYECKUX YCIOBUAX

AOCTHIaeT MAKCUMAJIBHOTO 3HAYCHUA

Paccrosinue X, (M) OT HCTOYHHMKA BBIOPOCOB, Ha KOTOPOM HpHU3EMHAas
KOoHUeHTpausa C (MF/M3) npu HMY npocturaer makcumanbHOro 3HaueHusi C

(yr/m?), onpepensercs 1o Gopmyiie:

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

rae 6e3pasmepHsbiit kodddumment d npu <100 HaxomuTcs mo Gpopmyiam:
d=248-(1+0,2873/f) npu Vv <0,5; (15)
d=495-v (1+0,28=3Jf) npn0,5<v <2; (16)
d=17 -]\1311/2(1 + 0,28; 3Jf )I\gllpn v >2. (17)

ITpu f>100 nu AT=0 3Ha4ueHHe d HAXOAUTCS IO (OPMYJIaM:

d = 5,7 npup <0,5; (18)
d =11, 4]-\/[1)' npu (),5M<v' <2; (19)
d =16 -3 npyv’ >2. (20)

IIpumep pacuera
Hcxoonvie dannvle npuname u3 npumepa 1.
Pewenue. Bennuuny X, onpenensiem o gopmyie (14), rae 6e3pazMepHblii
koahdumment d no 3aBucumoctu (16) paBeH:

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



Torna
Xu=((5-1)/4)-11,36 - 30 = 341m.
3Hauenuss Cy u Xy ONpEACNEHbl Uil  ONACHOM CKOPOCTH  BETpA

uy=0,=1,9 Mm/c.

3ajgaHue
VYcioBue 3aa4u CMOTPUTE B MIPUIIOKEHUH 1.
PaccuutaTth paccrosiHHMEe OT MCTOYHHKA BBIOpOCAa, HA KOTOPOM MpHU3EMHAs
KOHIICHTpAIUsl P HEOJArONMPHUATHBIX METEOPOJIOTHYECKUX YCIOBHSIX JOCTUTACT

MaKCHUMAaJIbHOI'O 3HAUYCHU .

Bonpocsl k npakTnyeckoMy 3aHaTHO Ne 3

1. Tlo kakoil popMyiie orpeaenseTcs paccTosiHUE (X,) OT UCTOYHHKA BHIOPOCOB,
Ha KOTOpPOM mpu3eMHas KoHueHTpauus npu HMY nocturaer makcumanbHOTO
3HAYEeHUs C,,?

2. OOBACHUTH 3HAUCHUS KaXKIOro mapaMmerpa B (hopMmyIie pacuera pacCTOSHUS
Xy JUJIs1 OZIMHOYHOTO TOYEYHOI'0 MCTOYHHKA BBIOpOCA ¢ HArpeToil ra3oBO3yIIHOM
cMechio (AaT>0).

3. OOBACHUTH 3HAYEHMSI KaKJOTO MapaMmerpa B popMyJsie pacueTa pacCTOSHUS
X, JUJIS OIMHOYHOTO TOYEYHOI'0 MCTOYHHMKA BBHIOPOCA C XOJIOJIHOM Ia30BO3AYIIHOM

cMechio (aT=0).

IIpakTnueckoe 3anaTue Ne 4
Pacyer omacHoii ckopocTH Berpa uy (M/c). Pacyer MakCHMMAaJIbLHOIO
3HAYECHMS] NMPU3EMHON KOHUEHTPAUMHM BpeaHoro BemecrBa Cu (Mr/M3 ) npu
HeOJIATONPUSTHBIX METEOPOJIOTHYECKHUX YCJIOBHAX M CKOPOCTH BeTpa,

OTJIH‘I&IOHICﬁCH OT OIIACHOM CKOpPOCTH BE€TpPa

3HaYeHNEe ONACHOM CKOPOCTH Uy (M/C) Ha ypoBHE durrorepa (o0brgH0 10 M ot
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YPOBHS 3€MJIM), MPU KOTOPOM JOCTUTAaeTcsl HauOoJjbllee 3HAYCHHE MPU3EMHOU

KOHIEHTPAIIMM BPEIHBIX BemecTtB G (Mr/M*), B ciaydae f<100 onpexmensercs 1o

bopmynam:
uy=0,5 npu v,<0,5; (21)
uy=uy nipu 0,5<v,<2; (22)
uM = oM - (1 + 0,12 - J/f) npu (23)
vM>2.

IIpu f>100 unu AT=0 3HaYEHUE U n, BBIYUCISAETCS TIO GopMyIiaMm:

u,=0,5 npr v <0,5; (24)
uMZUN'I pH 0,5<3 <2; (25)
Uy = 2,2 -Mu' npy v >2. (26)

MakcumanbHOE 3HAUYCHHE MPU3EMHON KOHIICHTPAIlMU BPEIHOTO BEIIECTBA
Cu (MF/I\Z) npu HMVY u ckopoctu Betpa U (M/c), oTiMUaronieics OT OMacHOU
CKOPOCTH BeTpa Uy (M/c), onpenensercs no Gopmyiie:
Cwi=71"-Cy (27)
rae r — Oe3pa3MepHasl BEJIMYMHA, ONpejessieMas B 3aBUCUMOCTH OT OTHOIICHHUS

H/Hy ¥ 110 hopMyiam:

r=0,67-@/u) + 1,67 @/um)2 — 1,34 - (1/u,)3 1pu U/HUy (28)
<1;
= = opu u/u >1.
2 (1 e1y0) 2 (a1 fi1y0) 42 P M (29)

Paccrosinue ot uctouHuka BbIOpoca Xux (M), HA KOTOPOM IPHU CKOPOCTH
BeTpa U (M/c) 1 HMYVY mnpuszemHasi KOHIEHTpAIUsi BPEAHBIX BEIIECTB JOCTUTAET
MaKCHUMAaJIbHOTO 3HAYCHUS C (Mr/lxi ), onpenenseTcs mo GpopmyJIe:

Xowm = P - Xu, (30)
rme p — Oe3pa3MepHbId KOI(PQDUIIUEHT, OMpeACTsIeMblii B 3aBUCUMOCTH OT

OTHOILICHUS U/Hy ¥ 110 POpMyIIam:

p = 3 npu u/u, < 0,25; (31)

p=28,43-(1 —u/m)d + 1 npu 0,25<u/uy (32)
<1;

p =0, 32 -u/ux + 0,68 npu u/u>1. (33)

IIpumep pacuera
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HUcxoonvie oannvie npunsame us npumepa 1.

Pewenue. Tlo mnpenBapuTenbHBIM pacueTaM 3aJadyd YCTAHOBJIEHO, YTO
kodpounment f<100 u pasen 0,411. Ilapamerp v = 1,9 M/c u ymoBiaeTBoOpsieT
ycnoButo 0,5<v,<2, mosToMy NpPHUHHMAEM 3HA4YEHUE OIIACHOW CKOPOCTH BETpa
uy=0,—=1,9 m/c.

OnpenenuM MakCMMaJbHOE 3HAYEHHUE MPU3EMHON KOHLIEHTPALMU BPEIHOTO
BemecTBa Cu (Mr/Nf ) npu HMY u ckopoctu BeTpa 1 = 2,5 M/C, OTIUYAIONICHCS OT
omacHOM ckopoctu Berpa vy (M/c). T. k. u/m=1,316>1, no dopmyne (29)

ONPENENIUM MapaMeTp I' = = 4,15. 1o ¢popmyne (27) paccuntaem

3-(2,5/1,9)

-( ,5/ ,92-(2,5/ ,9)+

MAaKCHMaJIbHOE 3HAYECHHUE MPU3EMHON KOHIIEHTPALMU BPEAHOrO BemecTBa Cyy IS

3
quokcuga azora: Cwx = 4,15 -0,0816 = 0,0339 MI/M . Jliist
OKCHJA yriepona:

3
Cwx = 4,15-0,023 = 0,0955 mMr/m .

Paccrosinne ot ncroynuka BelOpoca Xux (M), HA KOTOPOM IIPU CKOPOCTH
Betpa ¥ u HMY npuseMHas KOHUEHTpauusi BPEAHBIX BEIIECTB JOCTUIAET
MaKCUMaJIbHOTO 3HA4YeHHSI Cu (MF/M3), paccuutaeM 10 Qopmyne (30).
[IpenBaputenbHO onpeaenum O0e3pa3MepHbiil koddpdunmreHT p u3 ycnosuit (31) —

(33). T. x. u/u,=1,316>1, T0 no ycnosuto (33) p =0, 32-2,5/1,9 + 0,68 = 1,1,
TOTIa

Xw =1,1-341 = 375, 1m.

3aganue
YcnoBue 3a1auu CMOTPUTE B IPUIIOKEHHH 1.
PaccuuTaTh omacHyto cKOpocCTh BeTpa uy (M/c). Paccuntarh MakcuMalibHOE
3HQYEHUE NPU3EMHOM KOHUEHTPAUMW BPEAHOro BemecTBa Cuu (MF/M3) pu
HEOJIarONpHUATHBIX ~ METEOPOJIOTMYECKUX  YCIOBUSAX M CKOPOCTH  BETPa,

OTJIMYAIOLIEHCS OT OITACHOM CKOPOCTH BETPA.

Bonpocs!l k npakTuyeckoMy 3aHATHIO Ne 4
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1. Ha xakoM paccTossHUM OT NOBEPXHOCTH 3€MJIM OIPEAEISIOT 3HAYCHUE
OMacHOM CKOpPOCTH BeTpa’?
2. [To xakum opmynam ompeaenseTcs: 3SHaYeHUE ONMAaCHOW CKOPOCTH BETpa s
HarpeTon ra3oBO3AYIIHOU CMECH?
3. [To xkakum dopmysiam omnpeensieTcsl 3HaueHHe OMmacHOM CKOPOCTH BeTpa JjIst
XO0JIOJTHOM ra30BO3AYIIHON cMecHu?
4. ITo kakoit dopmyne ompeaeiseTcss 3HauYeHHWE IPU3EMHON KOHIICHTpAIluu
BpPEIHOTO BeUIeCTBA (C...) Tpu HMY 1 ckopocTu BeTpa, oTiinyaromencs ot onacHou?
3. OOBSICHUTH 3HAUEHUS KaXJOTO Mapamerpa B (GopMmysie pacuera MpU3eMHON
KOHIIEHTpalM BpegHoro BemiectBa (Cw) npu HMY u ckopoctu Betpa,
OTJIMYAIOLIEHCS OT OITACHOM.
6. ITo xakoii popmyIie onpeaenseTcs pacCTOSTHUE OT UCTOYHUKA BHIOPOCa (X)),
Ha KotopoM nipu HMY u ckopocTu BeTpa, OTIIMYarOIIENHCs OT ONAaCHOM, MPU3EMHAast
KOHIICHTPAIIUSI BPEIHBIX BEIIECTB JIOCTUTAET MAKCUMAIILHOTO 3HAYEHUSI (Cyyyr)?
7. OOBSACHUTH 3HAYCHUSI KAXKJOTO MapaMeTpa B (popMysie pacuera pacCTOSHHE
OT HWCTOYHWKA BbIOpOca (X..), Ha kotopoMm mpu HMY wu ckopoctu BeTpa,
OTJINYAIOWIEHCA OT OINACHOW, NpU3eMHasi KOHUEHTpauus BPEOHBIX BELIECTB

JOCTUTAET MAaKCUMAIbHOTO 3HAYEHUS (Cu).

IIpakTnueckoe 3ansiTue Ne 5
Pacuer mnpu3eMHOH KOHUEHTPANMM 3arpsi3HAKINMX BelIeCTB B
atMocgepe C (Mr/m’), mo ocu akesia BLIGPOCA HA PA3JIHMUYHBIX PACCTOAHUAX X
(M), OT HCTOYHHMKA 3arpsi3HeHUs aTMOC(epbl IPH ONMACHONH CKOPOCTH BETPA Uy

(M/c)

[Tpu omacHOM CKOPOCTH BeTpa U, (M/C) MpuU3eMHasi KOHLIEHTpALUsl BPEIHBIX
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3
Bemecte C (mr/m°), B arMocepe mo ocu dakena BbrIOpoca Ha Pa3IMUHBIX
paccTostHUSX X (M), OT HICTOYHHMKA BBIOpOCa orpesensercs no Gopmyre:
C=s -Cum, (34)
rne s — Oe3pa3MepHblii KOd(D(PUIMEHT, oOmpeeNnseMblii B 3aBUCUMOCTU OT

otHouieHust X /Xy u kodppunuenta F o ¢popmynam:

s =3-(X/Xm4 -8 - (X/Xm)3 +6(X/Xn) npu X/Xwu<l; (35)

s =1,13/(0,13 - (X/Xm) + 1) mpu 1<X/Xn<8; (36)

s = (X/Xm)/(3,85 (X/Xm) —352-(X/Xn +120) mpu F<1,5  (37)
u X/XM>8;

s =1/(0,1-(X/Xm) +2,47 - (X/Xm) —17,8) upu F>1,5u (38)
X/ Xm>8.

JIs HU3KUX W Ha3e€MHBIX MCTOYHHMKOB (BbicOTOM H He Oonee 10 m) mpu
3HaueHusix X/Xm<l BenuunHa s B (34) 3aMeHsieTCS Ha BEJIMYHUHY Sim,

OTpeIeNIIEMYIO B 3aBUCUMOCTH 0T X /Xy ¥ H 1o popmyiie:

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

IIpuMmep pacuera
Hcxoonvle oannvie npunsame uz npumepa 1 ons oxcuoa yenepood.

Pewenue. Benmuuuna C onpenensiercss 1no ¢opmyne (34), rae s
PacCUUTHIBACTCS B 3aBUCUMOCTH OT OTHOIIeHUsT X / X v 1o popmyiiam (35) — (38).
3amanuMcs uHTEepBajgamMu 3HaueHuit X, Harmpumep 50 m npu X/ X m<I.

st X=50 M ko3 uiirieHT s: no gopmyie (35) paseH:
s =3-(50/341)4 — 8- (50/341)3 + 6(50/341) = 0,106.

Torma o hopmyite (34):
C = 0,106 - 0,023 = 0,0024 mr/™m’.

Jns X=400 m kodpdunireHT s, paccuutbiBaem o gopmylie (36) paBeH:

s =1,13/(0,13 - (400/341) + 1) = 0,959.

Toraa o popmyne (34) nnsg X=400 m

C = 0,959 - 0,023 = 0,0221 mr/m’.

JIiist octanbHbIX 3HaUeHUN X pacueThl KoHleHTpauuii C cBoauM B Tadmuiy S.1.
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Ta6muma 5.1 — PacueT KOHIIEHTpAIMi 3arpsA3HSIONIETO BEIIeCTBA M0 OcH (akesa

BBIOpOCa

XM XX, |S; C, mr/m3
1 2 3 4
50| 0,147| 0,105| 0,0024
100| 0,293| 0,336/ 0,0077
150 0,44| 0,592 0,0136
200/ 0,587| 0,805| 0,0185
250| 0,733| 0,939/ 0,0216
300 0,88 0,994 0,0229
341 1 1| 0,023
400( 1,173] 0,959| 0,022
600| 1,76] 0,806 0,0185
800| 2,346/ 0,659 0,0152
1000{ 2,933| 0,534/ 0,0123
1200{ 3,519| 0,433 0,01

Ha ocHoBaHuM 1aHHOM TaOJIULIBI CTPOUM Ipaduueckyro 3aBUcUMOcTh C=X).

0,025

7~

0,01 /

0,005

C, mr/m®

0 200 400 600 800 1000 1200
X, M

Pucynok 5.1 — I'paduueckas 3aBucumoctb C=f(X) H3MEHEHUs KOHIIEHTpPALUU

3arpsI3HSOIIMX BEIISCTB IO OCH (haKesa BEIOpoca

3ananue

YcnoBue 3a1a4u CMOTPUTE B IPWIOKEHNH 1.
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PaccunTtath NpU3EeMHYI0 KOHIEHTPALMIO 3arpsi3HAIOLIMX  BELIECTB B
armocpepe C (Mmr/m’), mo ocu (akena BeIOpOCa Ha Pa3IMUYHBIX
pPacCTOSHUAX
X (M), OT HMCTOYHMKA 3arpsi3HEHUs] aTMOc(epbl NMpPH OMACHON CKOPOCTH BETpa

uw (M/c).

Bonpochl K NpakTHYeCKOMY 3aHATHIO Ne 5§
l. [To kaxoii ¢opMyne paccUMTBHIBAETCS MPU3EMHAas KOHIEHTpALUsl BPEIHBIX
BelecTB (C) B arMocdepe mo ocu (akesa BbIOpOca Ha pa3IMUHbIX PACCTOSHUAX (X)
OT UCTOYHHKA BBIOpOCA MPU OMIACHOW CKOPOCTH BeTpa?
2. OOBACHUTH 3HAUEHHUS KaXJ0TO MmapameTpa B popmyse pacuera NpU3eMHOM
KOHIIEHTpPAIIMK BPEIHBIX BEIIECTB (C) 1Mo ocH (akesna BrIOpoca.
3. [Ipn xakux ycnoBusiXx B Qopmylie pacueTa NPU3EMHON KOHIEHTpPAIUU

MIPUMEHSIIOT TAPAMETP 511!

IIpakTuyeckoe 3ansiTue Ne 6
Pacyer mnpuzeMHOW KOHUEHTPAUUU 3arpsA3HAKIIAX BelIeCTB B
3
atMocepe C, (MI/M ) N0 NepHeHAMKYJAPY K ocu (Pakesa BbIOpoca Ha
Pa3JMYHBIX paccTOsAHUAX Y (M) MPH OMACHOWH CKOPOCTH BeTpa uy (M/C) OT

TOYKU X=X nm

3HaueHne MNPU3EMHONW KOHIICHTpPAIMM BpEAHBIX BEIIECTB B aTMocdepe
Cr (MF/N3[) Ha paccTosHUM Y (M) MO MEPHNEHAMKYISPY K ocu (pakena BBIOpoca
ompenensieTcs o popmyre:

C F= S2- C , (40)
rne s; — Oe3pa3MepHbld KOd(DPUIMEHT, ompeesseMblii B 3aBUCUMOCTU OT
CKOPOCTH BETpa U, M/C, M OTHOIIEHHUS Y /X 1O 3HAUYEHUIO apryMeHTa tr:

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

tr

o opmyre:
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s =1/(1+5-te+ 12,8 -tp+ 17 -t>+ 45,1 -t% (43)
* F F

IIpumep pacuera
Hcxoonvle oannvie npuname uz npumepa 1 s oxcuoa yenepooa.
Pewenue. Benuunna Cr onpenensiercs o popmyse (40), rae kodpduireHt
s ompenensiercss 1mo Qopmyne (43) B 3aBUCHMOCTH OT apryMeHTa
tr, pACCUUTHIBAEMOTO MO ypaBHEHUSIM (41), (42).

3agaeMcsi MHTepBajJaMu 3Ha4eHUU Y, 11t Y=20M.

1,9 - 20
be = = 0,00654;
341

s =1/(1+5-0,00654 + 12,8 -0,00654 + 17 -0, 00654° + 45, 1 -
0, 00654%) =

0,0968,
TOria:

C = 0,968 - 0,023 = 0,0223 mr/™m’.

F
JUis ocTanbHBIX 3HaYEHUN Y pe3yJibTaThl pacyeTOB CBEAECHBI B Ta0MILy 6.1.
Tabmuma 6.1 — PacyeT KOHIIEHTpaLMi 3arpsA3HAIONINX BEIIECTB MEPIEHIUKYJIIIPHO

ocu ¢akena

Y.m ty S Cy
0 0 1 10,023
20 0,0065 10,9367/0,0215
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 nanHo# Tabmuibl ctpoumM rpaduyueckyro 3aBUucuMoctb Cr=f(Y),

n300paKE€HHYIO0 Ha pUCYHKeE 6.1.
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Cy, mrim3
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Pucynok 6.1 — I'padpuueckas 3aBucumocts Cr=fY) U3MEHEHUS
KOHIICHTPAIUH 3arpsI3HSIONINX BEIIECTB MO MEPIICHIUKYIISPY K OcH (hakea

BBIOpOCa

3ananue

VYcnoBue 3a1auu CMOTPUTE B IPUIIOKEHHH 1.

Paccuurath [MPU3CMHYIK0 KOHLOCHTPAIHUIO 3arpA3HAIOINNX  BCIICCTB B

3
atMocdepe Cr (MI/M ), IO IEPICHIUKYJISIPY K OCH (hakeia BHIOpOca Ha pa3IMuHbIX

paccrossHUsIX Y (M), IPY ONTACHOM CKOPOCTH BeTpa Un (M/C) OT TOUkU X=X .

Bonpocsl kK mpakTHyecKkoMy 3aHATHIO Ne 6

1. [To xakoi dopmyse pacCUMUTHIBACTCS MPU3EMHAsT KOHIEHTPAIMS BPEIHBIX

BemecTB (C) B arMmocdepe 1Mo MEpHeHIUKYJsIpy K ocu (akena BbIOpoca Ha
pa3nu4HBIX paccTosHMSIX (Y) OT MCTOYHHMKA BBIOpOCA TMPHU OMACHOW CKOPOCTH
BeTpa?

2. OOBSICHUTH 3HAYEHUS KaXKI0Tr0 napameTpa B GopMysie pacueTra MpU3eMHON

KOHIICHTPAIIUU BPEIHBIX BEMIECTB (C) MO ocH ¢akesa BEIOpoca.
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IpakTuyeckoe 3ausitue Ne 7
I'padpuyeckoe mnocrpoeHue moJied (M30JIMHUI) KOHIEHTPAUMH B
NPU3EMHOM cJioe aTMocdepbl BbIOPOCOB 3arpA3HAIOIINX BelIECTB OT

OAMHOYHOI'0O TOYCYHOI'0O HCTOYHHKA

PesynbTrar pacuera paccemBaHusl 3arps3HAIONIMX BEIIECTB B IPU3EMHOM CJIOE
aTMocdepbl MPECTaBIISIETCSl B TpaUYECKOM BUJI€ U30JIMHUSAMH KOHIICHTpAIUi Ha
pacyeTHOM MPSIMOYTOJIbHUKE. 3HAUeHUs1 KoHUeHTpauuii, kpatasie 0,1 mone ITJIK
(v apyroit), HaXOAATCS, KaK MPaBUJIO, HA MPSIMON MEXIY JIBYMS COCETHUMH
TOYKAMH CETKM U OmpeaensoTcs uHtepnofsnueil. Ilocie oTbickaHus ux
MECTOTIOJIOKEHHUS JUIs BCETO MPSIMOYTOJIbHUKA 3TH TOUKH COEIUHSIIOTCS MEXKIY

co0oii, 00pa3ys JOMaHbIe KPUBBIC U30JUHUN KOHIICHTPAIIUM.

IIpumep pacuera

Hcxoonvie 0annvie npunsame u3 npumepos 1 — 6.

Pewenue. Benmanna C,=0,023 mr/m’ npu X,=341 M. 3Ha4eHus MPU3EMHBIX
M30JIMHMI KoHuenTpanuii npumem 0,01; 0,015; 0,02 mr/m’.

Koopaunatel X u Y 1S 3TUX KOHIIEHTpAUUi PUMEM HETIOCPEICTBEHHO U3
rpadukoB B npumepax 5 u 6. [lonyueHHble 1aHHbIE IpUBEAEHbI B Ta0auue 3. B Heit
6 TOUYEK MPUHSATHI U3 IpUMEpPA S5 IS 3SHAYCHH KOHIIEHTPAIUi BAOIL OcH (akena, T.
e. npu Y=0. Ipyrue 6 Touek NpuHATHI U3 pumMepa 6 JUisl 3HAYCHUN KOHLEHTPALIHiA
NEPHEHANKYJIIPHO OcH (akena npu pukcrupoBanHoM X=341 M. HenocpencTBeHHO
13 pUCYHKA 6.1 MOoTydeHsbl TOABKO TPU TOUKH 10 OJHY cTOopoHy ocu X. [To apyryto
CTOpOHY Ocu X KOHIICHTpalluu OyAyT TakUMH Xe, T. K. (akeJ pacceuBaHUs
CUMMETpPUYCH 3TOM och. [loaToMy 171 OCTaBIIMXCS TPEX TOYEK KOOPAMHATY Y

IMPUMEM CO 3HAKOM «-».
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Ta6muma 7.1 — KoopiuHaThl TOYEK W30JIMHHUI KOHIIEHTPALMK OKCHA yTiepoia B

MIPU3EMHOM CJI0€ aTMOC(hephI

Ne touexk| Koopaunatel, M
3nauenus koHneHTpauuii C, mr/m’
X Y
1 125 0
2 1175 0
0,01 3 341 72
4 341 =72
5 165 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 W30MMHMI KOHLIEHTPALUM TPUBEACHO HA PUCYHKE 7.1.
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Pucynok 7.1 — Ilosie KOHIIEHTpaIMid B MPU3EMHOM CJioe aTMOc(epbl BHIOPOCOB

OKCH A yrjacpoda OT OAUMHOYHOT'O TOYCHHOI'O HCTOYHHUKA.
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3aganme
YcnoBue 3agauu CMOTPUTE B IPUIIOKEHHH 1.
I'paduueckn n300pa3uth moJig (M30JMHUM) KOHIEHTpPALMK B MPU3EMHOM
cioe atMoc(epbl BHIOPOCOB 3arpsi3HSAIONIMX BEIIECTB OT OJMHOYHOTO TOYEHHOTO

HNCTOYHHUKA.

Bonpochl k npakTU4YecKOMY 3aHATHIO Ne 7
1. Pacckasartp anroputm mocTpoeHus IOJed KOHLEHTPALUN 3arps3HsIOLINX
BEILIECCTB HAa KapTe-CXEME.
2. Kakpe wncxomHble [OaHHBIE IIPUHUMAIOTCS JUIL  IIOCTPOCHUS  IOJEN
KOHILICHTPAIUH 3arpsA3HAIONINX BEMIECTB?
3. Kakue KOHLIEHTpaluy 3arpsi3HAIONUINX BEUIECTB IOJDKHBI OBITH HA TPAHUILIC

C33 u npommuiomaaky, a Takxe Ha rpanuie C33 u 30HOM KUJI0il 3aCTPONKH?

IIpakTuyeckoe 3ansitue Ne 8
Pacyer npu3eMHOH KOHUIEHTPAIIUM 3aTrPSI3HAIONINX BellleCTB B IPU3€eMHOM

cjioe atMocdepsl ¢ ydeToM (POHOBOI KOHIEHTPALUM

B ciyyae Hanuuus COBOKYNMHOCTM HCTOYHHKOB BBIOpPOCa BKJIAAbl ATUX
MCTOYHHUKOB (MJIM UX YACTH) MOTYT YUYUTBIBATHCS B pacueTax 3arpsi3HEHUs BO3lyXa
MyTEM HCIOJIb30BaHUsI (POHOBOM KOHLEHTpauuu Cg (MF/M3), KOTOpas s
OTJIEJIbHOTO NCTOYHMKA BBIOPOCA XapaKTepU3yeT 3arps3sHeHrue aTMochephl B TOPOe
VI IPYTOM HACEJIEHHOM ITyHKTE, CO3JaBaeMO€E APYTUMHU HCTOYHUKAMHU, UCKITFOYas]
JTaHHBIN.

@OoHOBAsI KOHLIEHTpAlUsi OTHOCUTCS K TOMY >K€ HHTEpPBAy OCPEIHECHHUS
(20-30 muH), uro 1 MakcumanbHas pazoBas [1JIK. ITo nmanueiM HaGmrogeHuUt Cy
oInpeJeNsieTcsl Kak ypOBEeHb KOHLEHTpalui, MpeBbiiaemMblii B 5% HaOM0IeHuN 3a
Pa30BBIMU KOHLEHTPALUSMU.

Ompenenenve (OHOBON KOHIIGHTpPAIMM TPOU3BOJUTCS HA OCHOBAaHUU
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JaHHBIX HAOJIOJEHUHN 3a 3arps3HeHUeM aTMochepbl 0 HOPMATUBHOM METOJIUKE,
YTBEPKACHHOU [ OCKOMIUAPOMETOM.

@®oHOBasi KOHIEHTpALUsl YCTAaHABIMBAETCA JTUOO €IUHBIM 3HAUYEHUEM IIO
ropoay, JuO0 B  clly4ae BBISIBJICHUS  CYIIECTBEHHOW  HM3MEHYUBOCTH,
mudpepeHIIMPOBAHHO MO0 TEPPUTOPUHU Topoaa (TI0 MOCTaM, a TaKkKe MO Tpajalusim
CKOPOCTHU W HallPaBJICHUS BETPA).

[Ipn pacuerax myig AEHUCTBYIOIIMX W PEKOHCTPYHPYEMBIX HMCTOYHHUKOB
(mpenmpusATHil) UCHONB3yeTcst 3HadeHWe (OHOBOM  KoHHeHTpamuu C g,
npeacTasisomend u3 cedsa (GoHOBYI0 KOHIEHTpauuio Cgy, U3 KOTOPOH HMCKIIIOUEH
BKJIAJl pacCMaTpUBAEMOr0 UCTOYHUKA (MIPEATPUATHS).

3nauenue G, BBIMUCIAETCA MO HOpMyJIE:

Cq; =Cs- (1 =0,4-C/Cy) mpu C<2Cy; (44)
Cq; = 0,2C, ipu C>2Cs. (45)

rae C —MakcuMalibHasi pacyeTHas KOHIIEHTPAIMS BEIIECTBA OT JAHHOTO UICTOUYHHKA

(mpennpusTHs) AJs TOUYKU pa3MEIICHHs MOCTa, HA KOTOPOM YCTaHaBIIUBAaeTCs (POH.
J171s1 BHOBB CTPOSILETOCS NCTOYHUKA (MIPEATPUSITHSA):

Cq; = Cy. (46)

JlonyckaeTtcst ucnosib3oBaHue (HOHOBOW KOHIIEHTPAIMU, BBIYUCICHHON HE 1O

OTJIEJIbHBIM BEIIECTBAM, & COBMECTHO 110 KOMOWHAIIUU BEIIECTB C CYMMHUPYIOIIHUMCS

BpeaHbiM JnerictBueM. I[lpu 3TomM (oHOBas KOHLEHTpalusi OMNpeNessieTcss I0

KOHIICHTpAIUsIM, MPUBEJAECHHBIM K HaubOojee paclpoCTPaHEHHOMY W3 BEIECTB,

BXOIAIIUX B PaCCMATPUBACMYIO KOM6I/IHaI_[HIO.
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IIpumep pacuera

Hcxoonvie oannvie. I'padpl 3 u 5 tabmunel 8.1 3anonHsAeTCS 3HAYCHUSIMU
pacueTHBIX KOHIEHTpanuii Ha rpanuiie C33 Oe3 ydera ¢ona. 3HaueHUsT (POHOBBIX
KOHIIeHTparuit Cy IJIS BEMISCTB M TPYIIT CyMMAIlui MPUHUMAIOTCS TIO0 JaHHBIM
nenTpa rugapomereoposorun. C yuerom nepesoaa u3 Mr/m’ B gomu ITJIK C/TTIK
nMeeM: eLIb cymma 0,11/0,5=0,22, nuokcun azota 0,05/0,085=0,59, nuokcum cepsl
0,06/0,5=0,12, okcun yraepona 2,9/5=0,58.

Pewenue. OnpenensieMm (GOHOBYIO KOHIEHTPALMIO C MCKIIOUEHHUEM BKJIa/a
paccMaTpuBaeMoro npeanpuaTus Cy 1o popmyiie (44) nmpu C<2C, n no popmyie
(45) mpu C>2C4.

Cy1iecTByIoI1Ie€ MMOJI0KEHUE - TTbUTb CyMMa:
C<2C, (0,88>2:0,22 — cm. Tabmumy 4). Torma § = 0,2Cy = 0,2 - 0,22 = 0,044.
[TomygenHoe uncio BHOCUM B rpady 7 Tabmuiisl 8.1.
Cymmaphyto konnentpamuio Gy +C=0,88+0,044=0,924 BHocum B rpady 8 oToi e
TaOIUIIBL.
CyuiecTByroliee NojJ0KeHUe — AMOKCH]T a30Ta:
C<2Cy (0,15>2-0,59), nostomy § = Cy - (1 = 0,4 - C/Cy) = 0,59 - (1 — 0,4 -
0,150,59=0,53.
Cymmaphas konuenrpanus G, +C=0,15+0,53=0,68.

AHaTOTHYHBIM 00Pa30M PaCCUYUTHIBAEM OCTAILHBIC BEIICCTBA U TPYIIIHI, U

Pe3yIbTaThl TAK)KE 3aHOCHUM B TAOJIHITY.

3aganue
VYcnoBue 3a1aui CMOTPUTE B IPUIIOKEHHH 1.
PaccuutaTth mnpu3eMHYI0 KOHIIGHTPALUIO 3arps3HSIONIMX — BEIIECTB B

MPU3EMHOM CJI0€ aTMOCGEphI ¢ yueToM (POHOBOM KOHIICHTPAIIUH.

Bonpocsl k npakTuyeckoMy 3aHATHIO Ne 8
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1. Jlatb onpeneneHre NOHATHIO «POHOBAsE KOHLICHTPALIHSD.
2. Kakoii mHTEepBan ocpenHeHHs TPUHUMAIOT MJiA OmpeaeneHus (POHOBOM
KOHIEHTPAILMH 3arpsI3HAIONIETO BEIecTBA?
3. ITo xakum popmyam omnpeaenseTcs: POHOBAsI KOHIICHTPAIIAS 3arPSA3HSIIONTIX
BEILECTB, M3 KOTOPOW HCKIIOYEH BKJIaJ paccMaTpUBA€MOr0 HMCTOYHHKA, MIJIS
JEUCTBYIOIINX U PEKOHCTPYUPYEMBIX HICTOUHUKOB BhIOpOCca?
4. ITo xakoit popmyie omnpezaensercss GOHOBasT KOHIEHTPAIHS 3arPsI3HIIOIINX
BEILECTB, U3 KOTOPOU MCKIIFOYEH BKJIAJ PACCMATPUBAEMOI0 UCTOUYHUKA, J1JI1 BHOBb

CTPOSIILETOCS MPEAITPUATHS?



y4eTOM (hOHOBBIX KOHIICHTpAIUI

Tabmuua 8.1 - Yposenb 3arpsizHenuss Ha rpanuie C33 c

B noJisix TTJIK
PacueTnas doHoBas donoBas
LK, Pacuernas doHOBas Cymmapnas
BemectBo . KOHIICHTPAITHS KOHIICHTPAIHS KOHIICHTPAIIHS
M C, mr/M’ C, mr/M’ KOHUCHIPAITL | xonuenTpawms C HCKIIIOYEHUEM KOHHe,HTpaHHH’
C ) C +C
Co BKJIAJIA, Cq) ‘1’
1 2 3 4 5 6 7 8
IIpu1B
0,5 0,44 0,11 0,88 0,22 0,044 0,924
cymMMa
JInokcug
0,085 0,013 0,05 0,15 0,59 0,53 0,68
a30Ta
Jlnoxkcup
0,5 0,005 0,006 0,01 0,012 0,116 0,126
cephl
Oxcup
5 0,02 2.9 0,004 0,58 0,578 0,5824

yraepoaa
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28
IIpakTueckoe 3anaTue Ne 9

IHocTpoeHue CAaHUTAPHO-3ALUTHOM 30HbI NPEeANPUATHS

Jnst nmoctpoenuss C33 HeEoOXOAMMO OINPEAENIUTh Kiacc MPEeANnpusiTUs IO

CaHUTApHOMU KJIaccu(PUKAIUUA U COOTBETCTBYIONMI eMy pasmep C33, cormacao CH

245 — 71. CymecTByeT 5 KJIaccoB ONAacHOCTU mpeanpustuid. Kaxgomy knaccy

MPEANPUATANA COOTBETCTBYET CBOSI CAHUTAPHO-3AIIMTHAS 30HA:

2.

s npennpustuit kiaacca [ — 1000 m;
knacca II — 500 m;

knacca III — 300 wm;

kiacca IV — 100 m;

kiacca V — 50 m.

Hanocum C33 Ha kapTy-cxemy, B COOTBETCTBHUHU C KJIACCOM OMACHOCTH. J[is

9TOTrO OT KpaﬁHI/IX BHCIITHWX UCTOYHHUKOB IIPOBOAVM B MacmTabe IMOJIYOKPYXKHOCTH

TpebyeMoro pajaunyca J0 MepeceyeHus UX MEXKIy OO0 .

3.

CpaBHuBaem mnoctpoeHHyto C33 c¢ kapramu paccemBaHusi Bcex 3B um rpynn

CyMMallMii MO BCEM BapuaHTaM pacyeTa. OTO MOXXHO CHAENaTh CJEeAYIOIIUM

Croco0oM — HauepTUTh Ha Kanbke C33, MOCTPOSHHYIO 10 1.2 B MaciiTade, paBHbIM

MacmTady KapT paccerBaHusl, 1 HAKJIEUBATh UX JIPYT Ha Apyra.

4.

OnpenenseM rpaHUlbl UTOTOBOM PACYETHOW CAHUTAPHO-3AIIUTHOUN 30HBI.

3axanue

VYcnoBue 3amaum cMoTpuTe B mnpuioxkeHuu 1. Iloctpouts canuTapHo-

3alIUTHYIO 30HY NPEANPUSATHS.

1.
2.
3.

Bonpocsl k npakTnyeckoMy 3aHATHIO Ne 9
Hatb onpeaenenue noHATHIO « CaHUTAPHO-3AIUTHAS 30HAY.
OOBsICHUTH HA3HAUYCHHUE CAHUTAPHO-3AIIUTHON 30HBI.

Jlath caHWTapHYIO KIacCU(DHUKAIMIO TPEANPUATHA U yCTAHOBJICHHBIC
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MUHUMAJIbHBIE pa3Mephl CAHUTAPHO-3AIIUTHBIX 30H JIJIS KQXKIOTO Ki1acca.
4.  PacckazaTh airopuT™M pacdera U ONpeiesieHHs pa3MepoB CAHUTAPHO-
3aIIUTHOW 30HBI JIJIS IPEATIPHUSATHSI.

5. Kakue wmereoponoruyeckue YCiIOBUS YUYHMTBHIBAIOTCS IIPU  OIpPEeNICHUN

pa3sMepOB CAaHUTAPHO-3AIIUTHON 30HbBI?
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Cnucok peKkoMeHayeMOu JTUTePaATypPbl
OcHoBHas yueOHas IuTepaTypa:

1. Umxenepnas sxonorus / [log pen. B. T. Measeaesa. — M.: INapnapuku, 2008. —
687 c.

2. Nnxenepnas 3amura okpyxaromieit cpeasl / [log pen. O. I'. Bopoosera. — CII6.:
Jlans, 2008. — 288 c.

3. Poguonor A. U., Kysuernor 1O. IlI., ComoBbeB I'. C. 3amura 6uochepsl oT
MPOMBIILJICHHBIX ~ BBIOPOCOB. (OCHOBBI ~ MPOEKTUPOBAHUS  TEXHOJOTHMYECKUX
nporeccoB. — M.: Xumus, KomocC, 2009. — 392 c.

4. IesxonoB K. H., [onueBa A. B. Dxonorudeckoe MNPOEKTUPOBAHUE U
skcnepTu3a: YueOHuk 11t By30B. — M.: Acniekt Ilpecc, 2008. — 384 c.

5. Okosnoruyeckas skcnepTusa: Yued. mocodue /uist CTy/l. BBICII. y4eO. 3aBeIeHUN

/ Tlon pen. B. M. Ilutyneko. — M.: U3naTenbckuii neHTp «Akaaemus», 2008. — 480
C.

JlonoHUTENbHAS TUTEpATypA:

1. MaxkapoB C. B., XKasopouko [[. B. CoopHuk 3amau mno kypcy «OCHOBBI
IIPOCKTUPOBAHUS M DJKOJIOTMYECKass  Jkcmeprusa». —  M.:  PXTY
uM. . . Menneneena, 2000. — 43 c.

5. MeTtoauka pacuyera KOHLEHTpAaLUi B aTMOC(EPHOM BO3/1yX€ BPEIHBIX BEIECTB,
cojepkaiuxcs B BeiOpocax npeanpusituii. OHJI[-86. — JI.: 'unpomereounsnar, 1987.

- 94 c.
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Hpuioxenue 1

HcxoaHble JaHHBIE K PACYETHOMY 331aHUI0

3arpsi3HeHHEe aTMOC(hEphl OCYIIECTBISCTCS OPraHW30BAHHBIM HCTOYHHUKOM
BbIOpOoca — TpyOoi. MCTOUHUK MMeEET cieAyrolue mapaMmeTpbl: Beicota H (M),
nuaMeTp ycThsa D (M), Pacxoi Tra30BO3AYNIHOM cMmecd M3 ycTha V.  (M/c),
TeMIiepaTypa razoBo3aymHoi cmecu T (°C). MaccoBslil BRIOPOC 3arpsi3HSIIOITIX

BemecTB M; (1/c), Mz (1/c), M3 (1/c). MecTHOCTh pOBHas.

BapuanTsl 3a1aHuid

[TapameTpsl
BapI/IaHTBI A How | Dow \ T, oC T. ,°C T oC M (o M 502 | Mz ooy

m/c r/c r/c r/c

1 140 | 50 | 0,5 | 5,0 75 25 25 11,5 8,5 4,1
2 140 | 50 | 0,5 | 5,2 75 25 25 9,5 6,3 2,1
3 140 | 50 | 0,5 | 54 75 25 25 8,5 5,5 3,2
4 140 | 50 | 0,5 | 5,6 75 25 25 8,0 6,4 2,8
5 140 | 50 | 0,5 | 5,8 75 25 25 9,2 7,4 3,1
6 160 70 | 0,5 6,0 | 75 25 25 11,5 8,5 4,1
7 160 70 | 0,5 | 6,2 75 25 25 9,5 6,3 2,1
8 160| 70 | 0,5 | 6,4 75 25 25 8,5 5,5 3,2
9 160 70 | 0,5 | 6,6 75 25 25 8,0 6,4 2,8
10 160 70 | 0,5 | 6,8 75 25 25 9,2 7,4 3,1
11 180 90 | 0,5 | 5,0 50 25 25 11,5 8,5 4,1
12 180 90 | 0,5 | 5,2 50 25 25 9,5 6,3 2,1
13 180 90 | 0,5 | 5,4 50 25 25 8,5 5,5 3,2
14 180 90 | 0,5 56 | 50 25 25 8,0 6,4 2,8
15 180 90 | 0,5 | 5,8 50 25 25 9,2 7,4 3,1
16 2001 110 | 1 6,0 80 25 25 11,5 8,5 4,1
17 200 110 | 1 6,2 80 25 25 9,5 6,3 2,1
18 200 | 110 | 1 6,4 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 2001 110 | 1 6,8 | 100 | 25 25 9,2 7,4 3,1
21 250 1 130 | 1 7,0 | 130 | 25 25 11,5 8,5 4,1
22 250 1 130 | 1 72 | 130 | 25 25 9,5 6,3 2,1
23 250 1 130 | 1 74 | 160 | 25 25 8,5 5,5 3,2
24 250 | 130 | 1 7,6 | 160 | 25 25 8,0 6,4 2,8
25 250 | 130 | 1 7,8 | 160 | 25 25 9,2 7,4 3,1




MHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3BOBAHU S POCCUNICKOM ®EJIEPALINN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUYPEXX/IEHUE
BBICILIET'O ObPA3OBAHUA
«CEBEPO-KABKA3CKUI ®EJIEPAJIbHBI YHUBEPCUTET»

MeToauyecKue yKa3aHus

10 OPraHHU3alUy U IPOBEIECHUIO CAMOCTOSATENBHON padOThI
10 TUCUHUIIIMHE «DKOJIOTUS»
JUIA CTyJIeHTOB Harpasienus noarotosku 21.03.01 Hedrerazosoe aeno,
HaIpaBJIeHHOCTH (Mpoduiib) «I'eonoro-reopu3nveckre TEXHOJIOTUH B
HedTerazoBoM Jene



Mertoandeckre peKOMEHIAIMN TIPeHAa3HAYCHBI U1l CTYICHTOB HAIPABICHUS TIOATOTOBKU
21.03.01 HedrerazoBoe aeno, HarpaBieHHOCTH (Mpoduis) «I'eonoro-reodpusnueckrue TeXHOJIOTHH

B He(pTerazoBoM Jiesiey

Les1b METOAMYECKUX PEKOMEHTAITHIA:

1. Meroauyeckoe COMPOBOXKACHUE TMpOLIECCa BBEICHHS W pealu3aluu TpeOoBaHMN
dbeneparTbHOTO TOCYAapPCTBEHHOTO0 00pa30BaTENbHOTO CTaHAAapTa BBICIIEro oOpa3oBaHMs (Haiee
®I'OC BO), nomorp npu pazpadoTke pabounx y4eOHBIX MPOTPaMM JTUCHIUTIIINH 00pa30BaTeIbHON
nporpammsl (ganee OIT).

2. Co3manmst B 00pa3oBaTeIbHOM YUPEKIACHUH Y4EOHO-METOAMYECKOTO O0eCIeueHUs
00pa3oBaTeNLHOrO IpoIiecca.

Metoandeckne pEKOMEHJAlUN  ONPEICISIOT CYIIHOCTh CaMOCTOSTEIBHOW paboThI

CTYACHTOB B BY3€, €€ HA3HAYCHUC, [IJIAHUPOBAHUC, (1)0pMLI OpraHu3anuu U BUJbl KOHTPOJIA.



Conep:xanue

1. HopmatuBHoe obecnieuenne camocTosTensHoi pabotsl B @T'OC BO
2. Ha3HaueHue U BUIBI CAaMOCTOSTETILHON PabOTHI CTYACHTOB

3. KoHTpoJib caMOCTOSATENHHOM pabOTHI CTYICHTOB MPETOIaBaATEIISIMUA



1. HopmaTuBHOe o0ecneyeHue camocTosTeabHoil padorsl B PI'OC BO
1.1. TpeboBanus K ycinoBusMm peanuzaruu Ol1:

- TpeOboBaHUsA K 00s3aTeIbHOMY MHUHUMYMY COJAEpXkaHHs 0Opa30BaTeIbHOM MpOrpamMmbl
HOJATrOTOBKM OakanaBpa, K YCIOBHMSM €€ peaJl3allud U CPOKaM €€ OCBOEHHs OIpelessroTCs
Hactosmm ®I'OC BO;

- B mporpamMmy OakanaBpuaTta BXOIUT «JMCHMIUIMHBI (MOJYJH)», KOTOPBIA BKIIOYAET
JUCHUIUIMHBL (MOJyNiN), OTHOCALIMECS K O00s3aTeNbHOM YacTU MNpOrpamMMbl U JIHUCHUIUIMHBI
(Momynu), oTHOCSIIMECS K 4acTd, (GOPMHUPYEMOM ydacTHHUKaMHM 0Opa30oBaTEIbHBIX OTHOIIEHHI.
Jucuumuineel  (MOJyJH), OTHOCSINMECS K 00s3aTeIbHOM dYacTH MporpamMMmbl OakaiaBpuara,
SIBIISTFOTCST 00s13aTENbHBIMU JIUTsI OCBOSHHS 00YYaroIMMCsl BHE 3aBHCHMOCTH OT HAlpaBICHHOCTH
(mpoduiist) mporpammel GakanaBprara, KOTOPYH OH ocBamBaeT. Habop mucturiimH (MOIyJei),
OTHOCSIIMXCS K 00513aTeNIbHON YacTH MporpaMMbl 0akanaBpuara, By3 ONpeAesseT CaMOCTOSATEIbHO
B 00beme, yctanoBieHHOM HacTosumM OI'OC BO. [lucuurinuabl (MOAYIH), OTHOCSAIINECS K YacTH,
dopMupyeMoii yyaCcTHMKaMU 00pa30BaTENbHBIX OTHONICHWH ONpEAETSIOT HANpaBJICHHOCTD
(mpodunp) nporpammsl OakanaBpuata. HaGop aucuuniauH (Momyneil), OTHOCSIIMXCS K YacTH,
(bopmMHpyeMoil ydacTHUKaMH 00pa30oBaTeIbHBIX OTHOIIECHUH, ONpeAeseT By3 CAaMOCTOSTEIbHO B
o0beme, ycranoBiaeHHOM HacToaumM PI'OC BO. ITocne BeiOopa 00ydaromummcs HarpaBJIeHHOCTH
(mpomnst) mporpammbl, HAaO0Op  COOTBETCTBYIOUIMX  JUCHUIUIMH  (MOJIYJICH)CTAaHOBUTCS
00s13aTeIbHBIM U1 OCBOCHUS 00Y4aIOIIUMCS;

- MaKCUMaJIbHBIM 00beM y4eOHOI Harpy3Kku CTyJIeHTa yCTaHaBIMBAaeTCs 54 yaca B HEZEIIO,
BKJIIOYAsi BCE BUbl Ay JTUTOPHON U BHEAYTUTOPHOU (CaMOCTOSITENbHOM) yueOHON pabOoTHI.

[TomemieHuss 11 caMOCTOATENBHOM pPabOThl O0y4YarOIIMXCSl JOJDKHBI OBITh OCHAIIECHBI
KOMITBIOTEPHOI TEXHHUKOH ¢ BO3MOXHOCTBIO MOJAKIIIOUEHUs K ceT «MHTepHeT» U obecnieueHueM
JOCTyTa B 3JIEKTPOHHYIO WH(OPMAIMOHHO-00Pa30BaTENBHYIO Cpey OpraHu3anuu. bubimoreka
By3a JIOJKHA UMETh JOCTATOYHOE KOJIMYECTBO COBPEMEHHBIX YYEOHUKOB M Y4eOHBIX MOCOOUMN 1O
BCEM JUCLUIUIMHAM U IOCTOSHHO BOCHOJHSATHCA HAyYHOW JIMTEpaTypod U NEepHOAUYECKUMMU
U3JIaHUAMH He(hTera3oBoro npopus.

O06beM BpeMeHH, OTBE/ICHHBIN Ha BHEAYIUTOPHYIO CAMOCTOSITENIbHYIO padoTy, HAXOUT
OTpaXKeHUe:

- B paboyeM yueOHOM IUIaHe,

- B pabo4Mx nporpammax y4eOHbIX AMCLUIUIMH C pacHpeieseHHeM MO pasfeiaM WU

KOHKPCTHBIM TCMaM.



2. HazHa4yeHue ¥ BUbI CAMOCTOSITEJIbHOM Pa00OTHI CTYI€HTOB
CamocTosiTenbHast padoTa MPOBOJIUTCS C LIENbIO:

® CHUCTeMaTH3allMM M 3aKpelyIeHUs [MOJNYyYEHHBIX TEOPETUYECKHX 3HAaHUM U
MPAKTHYECKUX YMEHUH CTYJCHTOB;

e yrIyONEeHHS U PacCHIMPEHUs] TEOPETUUECKUX 3HAHHIA;

e (opmupoBaHUS YMEHUH HCIONB30BaTh HOPMATUBHYIO, NMPABOBYIO, CIIPABOYHYIO
JOKYMEHTAIMIO U CHIEIHATIBHYIO JINTEPaTypy;

® pa3BUTHUA [TO3HABATEJIBHBIX CIIOCOOHOCTEN M aKTUBHOCTHU CTYJICHTOB: TBOPUYECKOI
WHUIMATUBBI, CAMOCTOSTETbHOCTH, OTBETCTBEHHOCTH, OPTaHU30BaHHOCTH,

e (opMHUpOBaHHE CAMOCTOSATEILHOCTH MBIIUICHHUS, CIIOCOOHOCTEN K CaMOpPa3BUTHIO,
COBEPIICHCTBOBAHUIO U CAMOOPTaHU3AIINY;

e (opmupoBaHUs MpaKTHUECKUX (0OIIEYy4eOHBIX U MPO(ECCUOHATBHBIX) YMEHUN U
HABBIKOB;

® Pa3BUTHUIO UCCIEIOBATENLCKUX YMEHUI.

BreaynutopHast camocrtosiTenpHas pabora — [UlaHupyemass  yueOHas, ydeOHo-
UCCIIeIOBATEeNbCKasA, HAyYHO-UCCIENOBaTeNbCckas paboTa CTYACHTOB, BBINOJHSIEMAas BO
BHEAYIUTOPHOE BPEMSI T10 33/IaHUI0 U TIPU METOAMUYECKOM PYKOBOJICTBE MPETNogaBaTelis, HO 6e3 ero
HETIOCPEJCTBEHHOTO yYaCTHI.

B yueGHOM mpomecce 00pa3oBaTENBHOTO  YUYPEKICHUS BBIACISAIOTCS JBa BHUAA

CaMOCTOSATEILHOMN pa6OTBIZ

AynuropHas 1o BueayauropHas no
JUCLIUIUIMHE, JUCLUAIUIMHE,
MEXTUCIUITIMHAPHOMY MEXTUCIUITTUHAPHOMY
Kypcy Kypcy

BBITIOJHSETCS Ha yU4eOHBIX BBITOJIHIETCS O 3a/laHUI0

3aHATHUSAX, 110 HETIOCPECTBEHHBIM npernojasaress, HO 0e3 ero

PYKOBOJICTBOM IIpenojaBaTelis u HEMOCPEACTBEHHOI'O yYacTHs
IO €ro 33JJaHUI0




3. KOHTpOJIb caMOCTOSAATEJILHON Pa00ThHI CTYJA€HTOB NPeNnoaaBaTeJaMu

KoHTposas caMmocTosITenbHOM paboThI CTYyIEHTOB IPEAYyCMAaTPUBACT:

COOTHECEHHE CO/IEP KaHUS KOHTPOJIS C LEISIMH 00yUYeHUS;
00BEKTUBHOCTH KOHTPOJIS;

BAIUJHOCTh KOHTPOJS (COOTBETCTBHE TMPENbSABISIEMBbIX 3aJaHUM TOMY, YTO

MIPEAIOaraeTcsi MpoOBEPUTH);

9.

© N kWD =

muddepeHInalrio KOHTPOIbHO-U3MEPUTENbHBIX MaTepHAIIOB.

®opMbI KOHTPOJISI CAMOCTOSTENTBHON pabOThI
ITpocMOTp U npoBepKa BBIOIHEHUSI CAMOCTOSTENILHON pabOThl PENoAaBaTeIeM.
CamomnpoBepka, B3auMOIIPOBEPKA BBIIIOJHEHHOTO 3a/1aHUs B IPYIIIE.
OOcy>xaeHne pe3ysbTaToB BBIITOJTHEHHOH paboThI Ha 3aHATHH.
TectupoBanue.
ITucemenHsIi onpoc.
YcTHBI ompoc.
WunuBuayansHoe cobeceoBaHue.
Komnoksuym.

Otuer o mpojenanHoil padore.

10. 3ammura pedepaToB UITU KypCOBOH PabOTHI.

11. TBopueckuii KOHKypC.

12. WnaTepHET-KOH(EPEHITHH.

13. KonrponbHas paboTa.

Kpurepuu onieHKH pe3ynbTaTOB CaMOCTOSATENIbHONW PabOThI

Kputepusmu o1ieHOK pe3yJbTaToOB BHEAYIUTOPHOM CaMOCTOSATENbHOM pabOThl CTy/IEHTa

SABJIAIOTCA:

YpOBEHb OCBOEHUS CTYJCHTOB y4eOHOr0 MaTepuaa;

YMCHHUA CTYyACHTAa HCIOJBb30BATb TCOPCTUYCCKUC 3HAHUA IIPA  BbIIIOJHCHUU

MMPAKTUYCCKHUX 3aJ1a4,

c(OpMUPOBAHHOCTH 00IIEy4eOHBIX YMEHHUIA;

YMCHHUA  CTYACHTA AKTHUBHO  HCIIOJIB30BAThb  3JICKTPOHHLIC o6pa3013aTeanLIe

pecypchl, HaX0AUTh TpeOyrolIyocs HH(OPMALIMIO, U3y4aTh €€ U IPUMEHSITh Ha IPAKTHKE;

000CHOBAaHHOCTH U YETKOCTh U3JIOKEHUS OTBETA,
odopmIIeHHE MaTepuana B COOTBETCTBUU C TPEOOBAHUSAMU;

YMEHHUE OPUEHTHPOBATHCS B MOTOKE HHPOPMALIUH, BHICTATH IJIaBHOE,



o YMEHHUE YeTKO c(HOpMYIHPOBATH IPOOIEMY, PEIUIOKUB €€ pelIeHUe, KpUTUYECKH

OLOCHUTH PCIICHUC U €T0 ITOCIICACTBHA,

. yMEHHE TI0Ka3aTh, MPOAHAIM3UPOBATh AIbTEPHATUBHBIE BO3MOXXHOCTH, BapHUaHTHI
JICMCTBHI;
. yMeHHe c(hopMHpPOBATH CBOIO MTO3UIUIO, OLIEHKY U apIyMEHTUPOBATh €e.

ConeprxaHue BHEAy IMTOPHOU CAMOCTOSITEIbHON JEATEIbHOCTH CTYJIEHTOB
Meroanueckue yka3aHus JJisl CTYACHTOB 10 BBITIOJIHEHUIO CAMOCTOSATEILHON paOOThI:
1. IloaroTroBKa K JEKITUSIM;
2. IloaroroBka K MPakTUYECKUM 3aHATHSIM;

3 CamocrosTenbHOE U3yUeHHE YIEOHO! JINTepaTyphl.

IlepeyeHb OCHOBHOM JIUTEPATYPHI:

1. Kanunun A.T'. Bypenne He(pTSAHBIX U Ta30BbIX CKBXHH : yUeOHHK. — M.: U31I.
ueHTp «JIutHedrel'a3». — 2008. — 848 c.

2. Banunkuii B.I1., Xpabposa O.10. TexHonoruueckue pacuersl npu OypeHun
r1yO0OKUX cKBaxkuH: YuebHoe nocooue. — M.: MAKC Ilpecc, 2008. - 104 c.

3. OBunnHuKOB B.I1. Texnonorus OypeHus HeTIHBIX U Ta30BbIX CKBAXKUH B 5 T.:
Vuebnuk. — Tromenn: TroMI TV, 2014, — 2288 c.

IlepeyeHnb I0MOJHUTENBbHOI JUTEPATYPHI:

1. [TonoB A.H., CniuBak A.U., AxGynaroB T.O. u ap. Texnonorust OypeHus HePTIHBIX
1 ra3oBbIX ckBakuH. — M.: Heapa, 2003. - 509 c.

2. Bacapeirun 0. M., Bynatos A. 1., IIpocenkos FO. M. bypenne HeQTsIHbIX U
ra3oBbIX CKBaXUH: Yueb. mocoodue. M.: OO0 «Henpa-buznectientpy, 2002.

3. Bacapeirun 10. M., Bynatos A. 1., [Ipocenkos FO. M. TexHonorus Oypenus
He(TSHBIX ¥ Ta30BBIX CKBaKHH. Yueb. /[ By30B. — M.: OO0 «Henpa-buznectentpy, 2001 —
679 c.

4. lanmxymsia P.A. Kanmuaun A. I'., Hukutun b. A. UHXeHepHbIe pacdeTsl pu
Oypennn riryookux ckBaxxuH: CrpaBounoe nocooue /Ilog pea. A. I'. Kanuauna. — OAO
«M3narensctBO «Henmpany, 2000 — 498 c.

Ilepeuenbr  y4eOHO-METOAMYECKOr0  O0ecleYeHHs]  CAMOCTOSITEJILHOH  PadoThI
o0yyaromuxcsi M0 JUCHUITHHE:

1. 3JIEKTPOHHBIA KypC JICKIIUH;

2. y4eOHO-METOIUUECKOE  [MOCOOME IO  BBITIOJIHEHHIO IMPAKTUYECKUX  3aHITUH
(a71eKTpOoHHas Bepcus);

3. y4eOHO-METOIMYECKOe  MOcOOHMe TI0  BBIMOJHCHHWIO  JIA0OpaTOPHBIX  padboT

(311EKTpOHHAs BEPCHUS).

Ilepeyenn pecypcoB HHGOPMANMOHHO-TEIeKOMMYHUKANIMOHHON ceTn «HTEepHET»,
HEeO00XO0AUMBIX /ISl 0CBOEHHUS TUCHHUILINHBI:

1. http://eLibrary.ru/ - Hayunas snexktpoHHas OnOamnorexa

2. wwwURL:  http://www.biblioclub.ru/ - DOnexkrpoHHas OuONIMOTEYHAass CHCTEMa
«YHHBEpCUTETCKas OMOIMOTEKA OHJIANHY

3. wwwURL: http://e.lanbook.com/ - DnekTpoHHO-O0MOIMOTEYHAs cucTteMa «l3naTenscTBo
«JIanb».



http://e.lanbook.com/
http://www.biblioclub.ru/
http://eLibrary.ru/
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