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BBenenue

Obnacte  mpodecCHOHATBHOW  ACSITENPHOCTH  BBIMYCKHHKOB  T10
HarpaniieHnto moaroroBku 20.04.01 «TexHochepHas 6€30MacHOCTDY BKIIOYACT
obecrnieueHre O€30MacHOCTH YENIOBEKa B COBPEMEHHOM MHpe, (HOpMHUPOBAHHE
KOMGOPTHOW Il  JKU3HHM H  JICATEIBHOCTH  YeJOBeKa TEXHOCHEPHI,
MUHUMH3AIUIIO0 TEXHOTEHHOTO BO3JICHCTBUS Ha MPUPOAHYIO CPEIly, COXPAaHCHHE
KU3HA W 370pPOBBSI 4YEIIOBEKAa 3a CYET WCIOJIh30BAaHUS COBPEMEHHBIX
TEXHUYECKUX CPEJICTB, METOI0B KOHTPOJIS U TPOTHO3UPOBAHUSI.

JlanHoe NpakTHYECKoe TMocobue pa3paboTaHO B COOTBETCTBUU C
TpeOOBaHUSIMHU HAIMpaBJIECHUs TOATOTOBKH. B HacTosmeM mocoOuu MPUBEICHBI
pacdyeTHple  pabOTHI, TMO3BOJSIONMIMAEC  MAaruCTpaHTaM  BY30B  OCBOHUTH
COBPEMCHHBIM TIOJIXOJI OIEHKH (DaKTOpPOB TPOW3BOJCTBEHHOW  CPEIBI,
aHAJM3UPOBATh M OIICHUBATH CTEIICHb OMMACHOCTH aHTPOIIOTCHHOT'O BO3JACHCTBUS
Ha uenoBeka. (OCBOEHHME METOJIOB PACUETOB MPOU3BOJCTBEHHBIX PHUCKOB
MO3BOJIUT ~ MarucrpantaM  (HopMUpOBaTH YMEHHE W CIIOCOOHOCTH
IIPOTHO3UPOBATh, ONPEACIIATh 30HBI MOBBIIIIEHHOTO TEXHOTEHHOT'O PUCKA U 30HBI
MOBBIIICEHHOTO 3arps3HEHUs], pPEaJu30BbIBATh HA TMPAKTUKE B KOHKPETHBIX
YCIIOBUSX W3BECTHBIE MeponpuaTus (METOJbI) MO 3alluTe YeloBeKa B
TexHocdepe.

[IpakTKyM mnpenHa3Ha4YeH Ji MaruCTPaHTOB BY30B, OOYyYaloIIHUXCS 110
Hanpasienuto  moarotoBku  20.04.01  «Texuocdepnass  6e30mMacHOCTDHY,
nporpamma  «HapongocOepexxenue.  YmopaiaeHue  npodecCHOHAIbHBIMU,
AKOJIOTUYECKUMHU U aBAPUHUHBIMU PUCKAMMI.

[IpakTukymM MOXeT OBbITh TMOJ€3eH OakajaBpaM M MarucTpaHTam
TEXHUYECKUX  CIECHUATIBHOCTEH, a TakkKe CIeUUaTUcCTaM  Pa3IH4YHbIX
MPEANPUATHN.



OO0mue MeToANYeCKHE YKA3aHUS K NPAKTHYECKUM padoTam

[IpuBeneHHbIE B MOCOOMHU MPAKTUYECKHE padOThl pacCUMTaHbl HA JIBYXYaCOBBIE
3aHATUS B ayAUTOPUU MOJATOTOBIEHHBIX MAarucTpoB. PaOOTBI MOTYT BBIIOJHATHCS
OJIHOBPEMEHHO HECKOJIBKMMHU 3BEHBSIMH MAaruCTPOB MO OTAEIbHBIM 3aJaHUSIM.

Jlis BBITIOTHEHUSI PACUYETHBIX pabOT MarucTpam BBIJAIOTCA HEOOXOIUMBIC
METOJAMYECKHE YKa3aHus M, B ClIy4yae HEOOXOJUMOCTH, JOMIOJHUTEIbHBIC
CIPaBOYHBIE U HOPMATUBHBIE MaTepHalibl. BrimoaHeHHas paboTa mpenocTaBisieTcs
IPETOAABATENIO B BUJIE OTYETA YCTAHOBIEHHON (POPMBI (CM. pOpMy OTUETA).

OTYET
Mo NMPaKTHYeCKOil padoTe
(YKa3bIBatOTCS TEMa padOThl 1 HOMED 3aIaHus)

Lenv u 3a0auu pabomoi.
Kpamroe onucanue cywnocmu memoouxu uccie0o8anull/pacuemos
Tabnuywvl ¢ pezyrbmamamu UCcie008anUil/paciemos.
Pacuemur.
I'pagpuxu.
Bwvi600w1 no pabome.
PaboTy BeIOIHII
CTYAEHT IPYIIIbI @®.11.0.
[IpoBepun @®.1.0.

ook wnE

[TomHOCTBEIO OGOPMIIEHHBIN OTYET TMPEJCTABISETCA TMpENnojaBaTeI0 Ha
IIPOBEPKY U 3aIIUTY BHIMOJTHEHHOW paOOTHI.



IIpakTn4yeckas padora 1

Pacuert 3arpsizHeHnst aTMoCc()epHOIro BO3yXa TEXHOJIOTMYECKUMU
BbIOpOCcamMu

Henb padorei: HaydnTbess MPOU3BOAUTE pacyeT BO3MOXKHOTO 3arps3HEHUS
aTMOc(epHOro  BO3AyXa TEXHOJOTMYECKUMHU BblOpocamMu. (O3HAKOMHUTBCS C
BEJIMYMHAMU TPEAEIBHO JOMYCTUMbBIX KOHLEHTpalui JUisl BO3AyXa padoueld 30HbI
IIPOMBIIUICHHBIX IPEANPUATUN U HACEIICHHBIX ITyHKTOB.

Teopernueckue MoJI0KeHUs

[Ipy nOpoOEKTUpPOBAHUM TMPOMBIIUICHHBIX MPEANPUATHII  TpeOyeTcs, B
cootBeTrcTBUM ¢ CanutapupiMu Hopmamu CH 245-71, mpoBoAWThH pacuer
3arpsi3HEHHUs] aTMOC(EpPHOTO BO3JyXa TEXHOJIOTMYECKUMHU BbhIOpocamu. Pacuer
MPOBOJIAT C LIETBIO OINPEACIICHUS 3arpsA3HEHUsT aTMOC(HEPHOT0 BO3yXa HACEJIECHHBIX
IIYHKTOB W MPOMBIIUICHHBIX IUIOAAOK. IlodydeHHble pacyeTHBIM IIyTEM
KOHIICHTPAIlMU BPEAHBIX BELIECTB B BO3AYXE, CPABHUBAIOT C BEJIMYUHON MPEIEIBHO-
JIOTYCTUMBIX ~ KOHIIEHTpAllui  3TUX BEIIECTB B BO3AyXe pabouedt  30HBI
npoMbInuleHHbIX npennpustuid /I1J1K,,/ u cpeaHecyTo4HON npeaeabHO-10IyCTUMOM
KOHIICHTPALlMH BPEJIHOTO BEIICCTBA B BO3AyXe HaceleHHBbIX NyHKTOB /ITJIK./,
KOTOpbIE YKa3aHbl B Ta0iuie 1.

[Ipy mpeBbIIEHUH OSTUX KOHIEHTpAlMid HEOO0XOAUMO MPEayCMOTPETh
MEpONPUATUS. MO CHIKEHUIO YPOBHSI 3arpsi3HEHUsS, HalpUMEp, MOBBIIICHUS
3 PEKTUBHOCTH OYUCTHBIX YCTPOMCTB, COOPYKEHHE Ta300YUCTHBIX YCTAaHOBOK,
COBEPIIECHCTBO TEXHOJIOTUYECKUX IMPOIECCOB U YCTAHOBOK, YBEIMYEHUE BBICOTHI
TpyO, yMEHbIIIEHHE BHIOPOCA COCEAHUX MPEANPUATHNA.

[Ipu pacuere 3arps3HEHHs] YUYHUTHIBAETCS BCE OJHOBPEMEHHO IEHCTBYIOIINE
MCTOYHHUKHU BPEIHBIX BBHIOPOCOB, a TakKe CyIIECTBYIOIIMM (oH 3arpsizHenus. [lpu
pacyeTe CTENeHW 3arps3HEHUs HEOOXOIUMO YYUTHIBATh BO3HUKHOBEHHE BOJIM3H
3MaHUi Tpu OOTEKAaHMM WX BO3AYUIHBIM TOTOKOM IUPKYJSIIMOHHBIX 30H
(3aMKHYTBIX, TUIOXO TMpoBeTpuBaeMbix). C 3TOM TOUYKH 3pEHUS MPOMBIIUICHHBIC
3IaHUS JENATCSA HA JIBA TUIA - Y3KUE U IIUPOKHE.

31aHMEe CUMTAETCS Y3KUM, €CJIM €ro IIMpUHA HE TPEBBIMIAECT 2,5 BBICOTHI
3manust (B < 2,5 Hzn). IIpu o0TekaHuy BO3AYIIHBIM MOTOKOM Y3KOTO 3/1aHHSI Haj
HUM M 332 HUM BO3HUKAET €JuHas LUPKYJAIHUOHHAS 30HA, pacrpocTpaHsieMasl OT
3aBETPEHHOM CTOPOHBI 3/1aHUSI HAa PACCTOsSHHME IecTh ero BeicoT (6 H3m). Bricora
9TOM 30HKI B cpeaHeM coctasisieT 1,8 Hana (puc. 1a).

31aHue CYUTAETCS IMIUPOKUM, €CJIM €ro IIMpUHA TMpeBbIaeT 2,5 BBICOTHI
smanust (B > 2,5 H3zn). Ilpu oO6TexkaHuu BO3AYUIHBIM MOTOKOM IITUPOKOTO 3aHUS
HaJl HUM BO3HHUKA€T HABETPEHHAas UUPKYISUMUOHHAS 30HA, JMHOU 2,5 H3n u
BbicoTO 0,8 H37, a 3a HUM 3aBeTpeHHas MUPKYISLUOHHAS 30HA, JauHON 4 H3nm u
BBICOTOM OKO0JI0 H3x



Taonuua 1

IIpenenbHo-g0NyCTHMbIe KOHIEHTPAIIMM BPeIHbIX BEllleCTB

Bpennoe Bemecrso XuMuuyeckas IMAKp3 IIJ1Kcc
dpopmya

A3o0Ta TuoKcus NO, 5 0.085
ATIOMUHHS OKCHUJI Al,O4 2 0.02
AMMHak NH5 20 0.2
A1ieToH CH3COOH; 200 0.35
3,4 GeHsmupeH CaoH12 0.00015 10-°
Kenesa okcupg Fe,O, 6 0.04
Kpemueszemcoaepkaiiias nbuUib SiO, 2 0.05
Menn Cu 0.5 0.002
Huxkens Ni 0.5 0.001
O3oH O; 0.1 0.03
Caxa C 4 0.05
CBuHell Pb 0.007 0.003
Cepbl TUOKCH]T S0, 10 0.05
CepHas kucioTa H,S0, 1 0.1
CepoBo0po H,S 10 0.008
VYraepona okcua CO 20 1
DTOPUCTHII BOJOPO HF 0.5 0.005
XPpOMOBBIN aHTUIPU Cr,03 0.01 0.0015




Hcrounnkyn BBIOpOCAa BPEAHBIX BEMIECTB MOTYT OBITh TOYEYHBIMH U
JUHEWHBIMH. TOYEUHBIM HMCTOYHHK - OTAeibHas TpyOa (puc. 2a). JIuHeHHBbIN
MCTOYHUK - adpallioHHbIe (DoHApH 3/1aHUs, OJU3KO PACTIOIOKEHHBIE IaXThl U TPYObI
(puc. 20).

3arpsA3HEHHs, CO3/1aBa€Mbleé HHU3KMMHM HWCTOYHUKAMH, pAaCCUMTHIBAIOT B
COOTBETCTBHUM ¢ “PyKkOBOACTBOM 1O pacyeTy 3arps3HEHUs BO3lyXa Ha
IPOMBIIUICHHBIX MIomaakax”’, pazpadortanusivM LIHUUIL, BITHUNOT.

Pacuer koHUIEHTpaIMy BpEAHBIX BEIIECTB BEYT C YUETOM BHJIA 3[IaHUS - Y3KOE
WM IIAPOKOE, BUa UCTOYHHWKA BPEIHBIX BRIOPOCOB — TOUYCHHBIN WJIM JIMHEHUYATHIH.
3a pacuyeTHOE€ MPUHUMAIOT HANpaBJICHUE BETpa MEPICHANKYISIPHOE MPOIOJIHHOM
CTOPOHE 31aHUS.
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Puc. 2(a) Puc. 2(0)
Y3Kkoe 0TAeIBHO cTOsIIIEe 31aHHe
Hctounuk 30Ha pacuera Pacuetnbie popmMyIib
Toueunbiii 13-M-K [ 06 428,
0<X<6Hs3n C= - + >
V. |HyL (L4-L+B+X)
. c 55-M -k -S,
> 3 =
8 V-(L4-L+B+XY
JInnenHseli 2.M - K
0<X<6H3 = T
: V.L-H,
- 72-M-K
X > 3]0 =
V-L-(B+X)




IIIupokoe 0TAEIBHO CTOSIIIEE 3AaHNE
HcTounuk 3o0Ha pacuera Pacuetnbie popmyiibr
ToueuHbIH 56-M-k-m-S;
0<X<4Hsn C=
V-L-H,
15-M -k -S
X >4 Hs C= -
8 V-L-(B+X)
JInHenHbIN c 28M -m-K
0<X<4H3n =
V-L-H,
N 72-M-K
> 310 =
V-L-(B+X)

Ycnoeunvie o603nauenusn:

C - KOHILIEHTpalMsI BpEAHbIX BEIIECTB, MI/M
M - Macca BpelHbIX BEIIECTB, BHIOPAChIBAEMbIX HCTOUHUKOM B aTMoc(hepy B
€/IMHULlY BPEMEHH, I/C
K- 6e3pa3mepHblit K03 (GUIIMEHT, YUUTHIBAIOIINNA BO3BBIIIEHUE YCThsl HICTOYHUKA HA
YpOBEHbB 3arpsi3HeHus (MpU BEIOPOCE B HABETPEHHYIO WK €AUHYIO IUPKYJISALUOHHYIO
30ny, K=1)
V - pacuetHas cuna Betpa, V =1 m/c
H3n- BeicOTa 31aHMs, M
L- mmHa 37aHus, M
B- mmmpuHa 3qanus, M
X-paccTOssHUE OT 3aBETPEHHOW CTOPOHBI 34aHUS 10 PACUETHOU TOYKH, M
Si-moHMWKamMUKA KO UIIMEHT, TO3BOJSIONUN  ONMPEACTUTh KOHIEHTPAIUIO
BPE/IHBIX BEILECTB HA PACCTOSHUU.
-30y?
S — e(l.4L+B+X)2
1

M- Ge3pa3MepHbIi KOA(POHUIIMEHT, MOKA3bIBAIOIINM, KAKOES KOJIMYECTBO BBIICIISICMBIX
HUCTOYHHUKOM MPUMECEH, YIaCTBYIOIINX B 3arpsi3HEHUN atMocdepsl (M=1).

IHopsigok BeIMOJIHEHHSI PadOTHI
1. BHUMaTeNnbHO U3YUUTh METOOUYECKUE YKAZAHUS.

2. BITOTHUTE pacd€Thbl B COOTBCTCTBHUU C 3adaHUAMMU.

3aganmue 1.
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[IpoBepuTh BO3MOXKHOCTH Pa3MEIICHUS MPUEMHBIX OTBEPCTUH  CHCTEM
MPUTOYHOM BEHTWISAMM B Toukax ¢ koopauHatamu A(0,0), b(0,L/4). Hns storo
PacCCUMTHIBACTCS KOHIIGHTPAIMS TPEX BEHIECTB B OJTUX ToYkaxX. HeoOXoaumbIM
YCIIOBUEM SIBJISICTCSI BHITIOJTHEHUE COOTHOIIICHHUS

CatCo < 0,3*IT1Kp3
CstCo < 0,3*TTIKp3

Pe3ynbTaThl pacueTa 3aHecTd B TaOHIy 2.

Tabnuuya 2

C1+Co: CotCa2 Cst+Co;

A (0,0)
B (0,L/4)
0,3 T1JAKp3

2. OnpenenuTh W3MEHEHHE KOHIICHTPAIIMM BPEIHBIX BEIIECTB B 3aBUCUMOCTH
OT pacCTOsAHMS 10 31aHus Ha ocH ¢akena (mo ocu X). Pacuer caenars ais 7 Touek:
X3=0, X,=50, X35=100, X,;=150, Xs=200, X¢=250, X;=300. Pe3ynbTaThl pacuera
3aHeCTH B TabuIy 3.

[Toctpouts rpaduku 3aBucumoctu C=f(X). Ha rpaduxe Takxke mnpoBecTH
nunuto - [T[IKcc. CpaBHuth pacuetnsie koHIieHTpanuu ¢ [1/IKcc.

Taonuua 3
X, Y=0 C1+Coq CotCop CstCas
0

50
100
150
200
250
300

ITJ1Kcc

3. OnpenenauTb BO3MOKHOCTD PACIOIOKEHUS KUJIbIX JOMOB Ha TPaHMIIe CAaHUTAPHOM
30HBI, pazmepoM 1000Mm. Pe3ynbTaThl pacuera 3aHecTH B Tabnuily 4.

Tabauya 4

X, Y=0 CitCa CotCa C3tCas
1000

ITJ1Kcc

11



4. OmnpenenuTh, Ha KAaKOM PACCTOSHUM OT HCTOYHUKA BBIOpPOCA MOXKHO CTPOWTH
Kuible oma. Pe3ynbTaTsl pacueTa 3aHecTy B TaOIULy S.

Heo6xonumoe ycioBue:

Ci + C(bi = HI[chi
Taonuua 5
X]_ =
X, = XMax =
Xg =
Ilpumep pacuema
Hcxoonwvie oannvie:
Hcmounux - moyeunniii
L=48nm
B=24m
H30 =12 m
H=15m
Bpeonoe gewecmeso - ammuax
M=1502a/c
Ceh = 0,01 me/ 1
Vv
—
‘ £ [ — =<, —_
/ . A " — -~
1,8HE21,6 N TS
: ~.
M | H=15 =~
| s
12 | "
A 4 1 A 4 . . * - . *
! X X2 X3 X4 Xs X6  xy
Y
A
|
A .
|5
A 12
L=48 |
| 12 | 24
1
B=24

Puc.3. Cxema k pacuery

N3 tabin. 1 naxomum I1JIKp3 = 20 MI/MS 1 ITJIKcc = 0,2 MI/M



Pacuem 1.

Touka A(0,0), Touka b(0,12)

Tak kak 2,5H371 = 30M, T.e. MeHBIIIEe B = 24M, clieioBaTenbHO, 3aHNUC
OTHOCHUTCS K Y3KUM, M pacueThl BEJIEM IO CISIYIOMUM (opMyJsiaMm.

mpu 0 <X <6H3ng (0<X<72m)
13-M-K | 06 . 42-S,
Vo {HyL (@L4L+B+X)

C=
1)
mpu X >6 H3g (X >72m)

55M - K-S,
V(@4L+B+ X)

)
B toukax A u b X=0, nostomy pacuer Beaem no ¢popmyie 1.
Konuenrpanusa ammuaka B Touke A:

x=0, y=0 S;=1
c_13150-1( 06 21 :1.18M73
1 (12-48 (1.4-48+24+0) M

C yueroM ¢OHOBOM KOHIICHTpAIlMKM peajibHas KOHIICHTpAallMd aMMuaka B T.A
COCTABJISIET:

Ca=C+Cq=1,18+0,01=1,19 mr/m’
Konuenrtpanus ammuaka B T.b (x=0, y =12m):

30122
2
Sl —e (1.4-48+24+0)° _ e 052 _ 059
C 1.3-150-1( 0.6 N 42-0.59 |- 0.78M7 3
1 |12-48 (1.4-48+24+0) M

Cg+ Co = 0,784 + 0,01 = 0,794 mr/m*

Tabauua 6
C+Cqp, MT/M
A (0,0) 1,19
b (0,12) 0,794
0,3T11Kp3 6

Bb1600: KoHIIEHTpallMsg aMMUaka HE MPEBBIIIAET JOMYCTUMYIO KOHLEHTpAaIUIo B
Toukax A u b, mo3TOMy BO3MOXHO pa3MelIeHUE MPUEMHBIX OTBEPCTUN MPUTOUYHOU
BEHTUJISILIMU, YEPE3 KOTOPBIE BO3AYX MOJAETCS B 1IEX, B 3TUX TOYKAX.

13



Pacuem 2.
Pacuer koH1eHTpanuu BeaeTcs mo ocu X, moaromy y=0 u S;=1.
Pacuetnbie popmyIib:

0<x <72Mm
C:1.3-150-1 0.6 4 42 -1 _|=0.203+ 8190 :
1 1248 (1.4-48+24+x) (91.2+x)
_ 55-150-1-1 _ 8250
1-(1.4-48+24+x)* (91.2+x)
X >72m
PesynbTaThl pacuera cBoMM B Ta0J1. 7 U HA PUCYHOK 4.
Tabonuua 7
X, M C+Co, MT/M
0 1,19
50 0,624
100 0,236
150 0,152
200 0,107
250 0,0809
300 0,0639
ITJIKcc 0,2
C, mr/m3
1,4 -
124
5
08
0,6 -
04
] NMAKcc
o ] \‘\‘\0\.
01 . . . . : . . XM
0 50 100 150 200 250 300 350

Puc. 4. I'padpuueckasi 3aBUCMMOCTb KOHIIEHTPALMHU OT paccTossHus X (M)

Bwi1600: xonnentpanus ammuaka npesbimaet [IJIKce go paccrosiaus 120 m.
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Pacuem 3.
Pacuer npoBogum nmpu X = 1000 M o popmyie (2).

_ 55-K-S, _ 55-150-1-1 — 0.00693
V-(14L+B+X)* 1-(1.4-48+24+1000) e
C + Cy =0,00693 + 0,01 =0,01693
PesynbraThl pacueTa npuBeieHbl B Tabiule 8

Taonuua 8
X, Y=0 C+Cq, Mr/M°
1000 0,01693
ITJIKcc 0,2

Bb1600: BO3MOXXHO PasMCIICHUC JKHUJIBIX JOMOB HAa I'PAHUIIC CaHHTapHOﬁ 30HBI.

Pacuem 4.
JJ1st pacyeTa UCTIONIb3yeM YCIIOBHE:
C+ Cqp=1I1JIKcc
__55M-KS o 5515011
V@0AL+B+X)2 7 1(1.4-48+24+ X?)
I'me X=117wm.
Pe3ynbTaThl pacueTa mpuBeICHBI B TaOMIIE 9
Tabauua 9

+0,01=0,2m2/ m®

‘ X, =117 ‘ Xmax = 117 ‘

Bw1600: xniple noMa MOKHO CTPOUTH Ha paccTossHuM 117 m.
Bapuanrtsl 3aqaHuii

CornacHo 3aJaHHOTO BapHaHTa, BBITIOJHUTH PACUEThl KOHIICHTPALMA BPEIHbBIX
BemecTs 1o Tada. 10.
B 1a6:1. 10 npunaTH ciiemyronue 0003HauYeHNUS :
L - oauna 30anus, m
B - WUpUHa 30aHusl, M
H30 - ebicoma 30anus, m
M - macca spednoeo seuecmaa, 8viopacvl8aemoco 8 eOUHUYY 8pemMeHuU, 2/c
Co - ponosas konyenmpayus 6peoHo20 eewecmaa, mMe/m

Pexomenayemas jiureparypa

1. CnpaBOYHHK MPOCKTUPOBIIMKA. BEHTHUIAIMS M KOHIUIMOHMPOBAaHWE BO3yXa.
ITon pen. N.I'.CtapoBeposa. - M.: Crpoiiuznar, 1978, 340 c.
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HcxoaHble JaHHbIE

Bun ["aGapuThl 31aHUs, M Beicora Bewecmeo 1

No HCTOYHHKA L B H pr@z Ha3Banmue My, r/c Co1, Mr/m°
. f

1 TOYEYHBIN 40 24 10 15 SiO, 200 0,01
2 TOYCYHBII 42 20 12 18 Al,O; 180 0
3 TOYEYHBII 44 18 14 22 NO, 160 0,002
4 TOYEYHBIA 46 28 10 17 NH; 80 0,006
5 TOYCYHBII 48 32 12 18 O; 10 0
6 TOYCUHBII 36 24 8 12 CH3COCH; 20 0
7 JINHENHBIN 40 20 12 16 NO, 100 0,01
8 JIMHEUHBIN 42 26 14 18 Cr,0O5 2,5 0
9 JTMHEHHBIN 44 24 16 20 H,SO, 80 0,01
10 JIMHEHHBIA 50 28 10 15 NO, 100 0,01
11 JIMHEHHBIA 48 32 12 16 NH; 100 0,08
12 JIMHEHHBIA 60 36 10 16 NO, 80 0,01
13 TOYCYHBIN 60 40 15 18 Cu 19 0
14 TOUYCYHBIH 48 36 13 19 CO 110 0,02
15 TOUYCYHBIH 48 28 10 13 HF 10 0
16 TOYEYHBIN 12 36 11 16 NH; 100 0,006

16

Tabnuua 10



17 TOYCUHBIN 48 40 12 15 Cr,03 2,2 0

18 TOYEYHBIN 60 36 12 16 Ni 1,8 0

19 JINHEUHBIN 60 42 16 19 NO, 80 0,01

20 JIMHENHBIA 60 46 18 20 Fe,O4 300 0,01

21 JIMHENHBIA 48 36 12 14 SiO, 160 0,01

22 JTMHCHHBIHA 50 36 16 18 SO, 100 0,002

23 JIMHEHHBIN 52 24 10 13 Al,O; 110 0

24 JINHENHBIN 48 24 12 18 O3 8,0 0
25 | Toueunsni | 40 20 10 15 C 100 0,001
26 | Toueunsni | 80 40 |16 20 CH;COCH; 10 0,02
27 | muueiabii | 120 46 |12 18 Sio, 180 0,002
28 | muuerinbni | 100 60 |14 19 NO, 150 0
29 | Toueunsni | 60 30 15 20 NO, 60 0,005
30 | muneinbni | 90 24 |12 22 NH; 100 0,01

17




Ilpooonsicenue maonuyot 10

No Bemectso 2 . BemiectBo 3 .
Hasanue | M,, r/c | Cy,, Mr/M~ | Ha3BaHue M, r/c | Cgs, MT/M

1 C 180 0,01 SO, 80 0,004
2 Fe,Os 250 0 CO 100 0,02
3 CO 120 0,1 SiO, 100 0,01
4 SiO, 180 0,004 CyoH12 0,3 0

5 H,S 120 0 SO, 140 0,01
6 CO 100 0,01 SO, 60 0,001
7 CO 120 0,03 CaoH12 0,5 0

8 Ni 3,0 0 CO 140 0,08
9 H.S 100 0,001 HF 16 0
10 C 190 0,01 Al,O; 25 0
11 H,SO, 120 0 CH3COCH; 14 0,07
12 H,S 120 0 CaoH12 0,1 0
13 Ni 2,6 0 Pb 3,8 0,001
14 SO, 140 0,01 CooH12 0,9 0
15 H,S 110 0 SO, 200 0,01
16 Ni 1,8 0 O3 2,6 0,001
17 Pb 0,24 0,001 HF 16 0
18 Fe,Os 210 0,01 H,S 12 0
19 CO 120 0,03 Pb 2,0 0
20 SiO; 260 0,002 C 200 0
21 SO, 120 0,003 O3 8,0 0
22 Fe O3 180 0,01 H,S 160 0
23 HF 12 0 NH; 140 0,03
24 H,S0, 140 0,02 SiO, 180 0,01
25 Al,O3 20 0 NH; 100 0,01
26 CooH12 0,1 0 Fe,Os 50 0,002
27 Cu 11 0 NiO 0,8 0
28 SO, 120 0,003 CO 90 0,1
29 H,S0, 150 0,001 C 100 0,003
30 H.S 120 0,001 HF 15 0
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IIpakTuyeckasi padora 2

Bb16op 1 pacyer cpeacTB OUMCTKH ra3oB

He.]'ll) paﬁ()TbI — O3HAKOMUTLBCA C IMPUHIOUIIOM pa6OTI>I IMHUKJIOHAa — aIlrnapara
CYXOﬁ O4YHMCTKH OT IIbIJIH, BI)I6paTI) U pacCuuTaTh HOHUKIOH I 3aTaHHOTO
HCTOYHHKA 06p330BaHI/IH IIBLIN.

Teopernveckue mMoJI0KeHUs

OCHOBHBIMU HMCTOYHHKAMM 3arpsi3HEHUs aTMOC(EpPHOro BO3AyXa SBIISIOTCS
aBTOMOOWJIM, NPOMBILIUICHHBIE NPEINPUATHS U TEIJIOBBIE AIIEKTPOCTAHLIUU.
ExeronHo B BO3AyX MNpPEANPUIATHSMH YEPHOM W LBETHOM METAJUIyprUH,
MIPOMBIIUIEHHOCTH CTPOMUTENBHBIX MaT€pUaoB BblOpackiBaeTcsa Oosnee 250 MIH T
MEJKOAUCIEPCHOM TbUIM. 3arpsi3HEHUE aTMOC(Epbl OKa3bIBaeT HEOJAroNnpUsTHOE
BO3JICICTBHE HE 4YeNoBeKa, Quopy u (QayHy, pa3jIUdHble COOPYKECHHS U
TpaHCHOpPTHbIE  cpeactBa W Ap. OyucTKa OPOMBIIUIEHHBIX  BBIOPOCOB
OCYIIECTBIISIETCS B ammaparax CyXxoul M MOKpod o4ducTkh. OJHHM W3 anmnaparoB
CYyXOU OYUCTKH SIBIISAETCS LIUKIIOH.

IIpuHun padoTsl HMKJIOHA

[IIupokoe npuMeHeHue I CyXOW OYUCTKU T'a30B OT IbUIX ITOJIYYHIINA [IMKIOHBI
pa3IMUHBIX TUIIOB. B HacTosiiee BpeMs NPUMEHSAETCA OKOJO ABAaALATH TUIIOB
IUKIOHOB. CpaBHUTENIbHBIE HCIBITAHUS IMKJIOHOB Pa3JIMYHOIO THUMA IOKa3ajH,
YTO JJIs1 NPOMBIIIJIEHHOIO TNPUMEHEHUS OHU MOTYT OBITh OrpaHUYEeHBl B
OOJBIIMHCTBE  CIIy4aeB  [WJIMHIPUYECKUMHU M  KOHMYECKUMHU  IIMKJIOHAMH
HUMOI'A3 (Hay4yHO-UCCIENOBATENbCKU HWHCTUTYT MO MPOMBIIIJIEHHON U
CaHUTApHOW OYMCTKe ra3os). Haubonee 4acTo NMPUMEHSIOTCS LMIMHIPUYECKHUE
uukionsl Mapok [IH-11, IIH-15, I1H-24, konnueckne CK 1[H-34, CK [[H-34M,
CAK I[IH-33, KOHCTpYKTHBHBIE CX€Mbl KOTOPBIX MpeacTaBieHsl Ha puc.l(1).
I'eomeTpuueckne pa3mepsl UWIMHIPUYECKMX W KOHHYECKUMX  LIMKIOHOB
YKa3bIBAOTCSA B IOJISIX OT BHYTPEHHETO JUAMETPA.

['a30BBII TOTOK BBOAMTCS B IMKJIOH Yepe3 MarpyOOK IO KacaTelbHOW K
BHYTPEHHEW NOBEPXHOCTH KOpIIyCa M COBEPIIACT BPAILATEIBHO-IIOCTYNATEIbHOE
IBMKEHHE BOJb Kopmyca kK OyHkepy. Ha wacTuiy mbuid neWCTBYIOT - cuiia
TSKECTH, CUJIa COTIPOTHUBIIEHUS Cpebl. HEHTpoOexkHas cuia. LlenTpoOexHas cuna
HaIpaBJieHa 0 PaInyCy K CTEHKaM IIUKJIOHA U OIpeeisieTcs o popmyJie:

ad] W2
FL[E = 6 R (,04 _pr)
rae d, - [maMeTp 4acTull,
W,, - TaHT€HIIMaJbHAsl COCTABJISIONIAsl CKOPOCTH Ta3a.
R - paguyc nukioHa,
0, - INIOTHOCTh YaCTHII MbUIH,

P, - INIOTHOCTL I'a3a.
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4. I

[ukn0H NMIMHIPUYECKUN [IMKIIOH KOHUYECKUI

Puc. 1. HukjioHbI

20



D¢} dexTUBHOCTh MUKIOHA BBINIC, YeM OOJIbIINE JUAMETP YACTHIl THUIH, €&
YACIbHBIA BEC, CKOPOCTh BpAIICHHMS Ta30BOTO MOTOKA M 4YE€M MEHBIIE AUAMETP
nukioHa. Ilox aeiicTBueM HEHTPOOEKHON CHIIBI YacTUIBI TBUIM OOpa3yrT Ha
CTEHKaX IMKJOHA MBIJIEBOM CJIOM, KOTOPBIH TMOCTENEHHO OITyCKaeTcs B OYHKeEp.
Otnenenye 4YacTWIl TBUIM OT Tasa, IIOMNAaBIIETO B OYHKEp, MPOUCXOIUT IIPHU
MOBOPOTE Ta30BOro noroka B OyHkepe Ha 90 rpan. OcBoOOAMBIIKCH OT MBLIH,
ra3oBbIA MOTOK 00pa3yeT BUXPh U BBIXOJUT Yepe3 BRIXOAHYIO TpyOy. LIMKIoHBI He
MIPUMEHSIIOTCS IJISI OYMCTKH BJIAXHBIX Ta30B U B3PBIBOOIIACHBIX CPEI.

[Muxkmonst HUMOI'A3  monpasmenstorcs Ha  BBICOKOI(PGEKTHBHBIE U
BbIcOKonpousBoauTenbHbie. [{ukmonst C/AK 1[H-33, CK [[H 34, [TH-1 1 oTHOCSTCS
K BBICOKOAD(DEKTUBHBIM mHKIOHaM. [lpm nmmamerpax ™Menee | ™M OHH
oOecrieunBaroT creneHb ounctku T| = 0.85 - 0.95 npu ynaBiIMBaHUM YacTHI
nuamerpoM  Oonee S5 wMkM. [lukinonsr Ttuma [IH-24  oTHocsTcs K
BBICOKOTIPOU3BOIUTEIBHBIM, OHM MOTYT HaJIeKHO U 0e3 3a0uBaHUs pabOTaTh MpU
BBICOKON BXxOAHON 3ambuieHHOCTU. [lukionsl Tuma IIH-15 3anuMmaror cpensee
MOJIO)KEHUE U 00eCIEeUMBAIOT HECKOJBKO MEHBIIYI0 CTENEeHb OYUCTKU, YeM
ukioHsl [{H-11, Ho obnagator Oosblliel HaIEKHOCTHIO MPU pabOTe B YCIOBUSX
NOBBIIIEHHOM 3aMbIJIEHHOCTH.

[Tpu BBIOOpE U pacueTe HUKJIOHOB HEOOXOAMMO YUUTHIBATH CBOMCTBA MBUIU -
aOpa3uMBHOCTh U CAHMMaeMoOCTh. JJisi yMeHbIIEHUs aOpa3MBHOTO HM3HOCA CIENYET
BBIOMpATh LUKJIOHBI, MCXOJS M3 HAWMMEHBIIMX 3HAUYCHHU ckopocTH raza. [lpu
yIaBIWBAHUU CHUJILHO CJIMMNAIONICHCS TBUIM HE PEKOMEHIYETCS MNPUMEHSThH
UKJIOHBI Majioro auametpa (MeHee 0,8 M), KOTOpbIE CKIOHHBI K 3aJIUMaHuio. Tak
JUISL OYUCTKM Ta30B OT CaXH MPUMEHSIOTCS KOHWYECKHe HUKIOoHbl cepun CK,
KOTOpbhIE€ 00J1aIal0T BBICOKOM A(PGEeKTUBHOCTHIO 3a cueT 0oJiee BBICOKO
TUPABINYECKOTO COMPOTUBIICHUS

Pacuyer unk/i10HOB
Pacuer ukII0HOB BEAYT METOIOM TMOCJIEIOBATEIBHBIX TPUOTMKEHUH.

Taonuua 1
ITapameTtpsl, onpenesiromme 3p(PeKTHBHOCTH HUKJIOHOB
Tun uukioHa
apamerpsr | IH-24 [ITH-15Y (ITH-15 [HH-11 |CAK CK CK IIH
[IH-33 |I1H-34 34M
4,5 3,5 3,5 3,5 2,0 1,7 2,0
Wop,M/C
d'on, MKM 8,50 6,00 4,50 3,65 2,31 1,95 1,13
g5, 0,308 0,283 0,352 | 0,352 0,364 0,308 0,340

O0603HauEHUS: W, - CKOPOCTH JBMKEHUS Ta3a B IIUKIIOHE, M/C,
d'on - AMAMETP YACTHIL OCBAMAEMBIX € 3P(EKTUBHOCTLIO 50%, MKM,
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lg 5; - CTaHJAapTHOE OTKJIIOHEHWE (YHKIMM paclpeaeieHus MapuuaibHbIX Ko3(dduuueHnTo
OYHCTKH.

Pacdetr HaumHaIOT ¢ IUKIIO HA, JAJISI KOTOPOTO JUAMETP YaCTHUIl MbLUIN T0KEH
ObITh OpueHTHpOBOUHO O, > 2d'sp. d, - MeIMaHHBIA pa3Mep YaCTHI], KOTOPBIA

HpEeCTaBIsCT TaKOH pa3Mep, MPH KOTOPOM KOJIMYECTBO YaCTHI] KpymHee d,, paBHO
KOJIMYECTBY YaCTHIL MeJIbYe .

JluamMeTp IMKJIOHA BBIYUCIIICTCS 10 popMyIIe :
4*
R €
T*w,,
3
rae Q - KOIMYeCTBO OYMIIAEMOro ras3a, M /c.

[lonyyenHnoe 3Hauenue auameTrpa D okpyrisgercs no OGnmkaidiero TUIIOBOTO
3HAYEHUS BHYTPEHHEro quamerpa HukioHa Dir (tadu.2).

Tabnuuya 2
TunoBble 3HaYeHHUsI BHYTPEHHEr 0 JUAMeTPa HUKJIOHA

Du, m (0,2 |0,3 |0,4/0,5 |0,6 |0,7 |0,8 (0,9 [1,0 |1,2 |1,4 (1,6 |1,8 |2,0 |2,2 |24 (2,6 |2,8 |3,0

1o BeIOpaHHOMY IMAMETPY LIMKJIOHA HAXOAUTCS IEHCTBUTEIbHAS CKOPOCTh
JBHWKEHHUS ra3a B UUKIIOHE !

*
4*Q Y
72'*DL2, c

JleficTBUTENbHAS CKOPOCTH B IIUKJIOHE HE JIOJDKHA OTKJIOHATHCS OT
OIITUMAaNbHOI OoJjiee, yeM Ha 15%

0)p=

(2)

@p—Wop

100* <15%

Wory
[Ipu otkionenuun 6omnee yem 15% BBIOMPAIOT IPYTOil TUIM IUKJIOHA.

[TapameTtp d,, onpenenstor ciaeayomuM oopazom. d,, - TMaMeTp YacCTHII

peabHO OcaKIaeMbIX ¢ 3P hekTUBHOCTHIO 50% mpu pabouunx ycnoBusx. Benmuanna
d,, onpenenseTcs no GopmyIe :

D
dso:dgo*\/_a*&*i*& &)
Dy pu 4y @
3uauenue d'sy COOTBETCTBYET CIIEAYIOIINM [TApaMeTPpaM PabOThI IIUKIIOHA:
M
w, =35 i
D, =0.6m

— Ke,
p, =1930 44 .
w, =22,2:10"°a-c
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C yuetoMm >THx 3HaueHu# Gopmyna (3) mpuHUMAET BUJ

g —qr+ |Pus1930, p .35 4)
00 N06  p, 222:10° o,

[TonyyenHnoe 3HaueHue d., TOHKHO ObITh MeHbIne dy (3amanHoro). Ecnu 310 He

BBITIOJTHSATCS, TO HEOOXOIUMO BBIOPATh JPYTOM ITUKJIOH C MCHBIIUM 3HAYCHHEM d.,
Pacuer mapametpa X BemyT mo opmyre :

_lg(dy /ds,)
\/Igzé,j +1g%0,

()

[lo BenuumHe mapamerpa X ONPENEISIOT 3HAYEHHWE HOPMAIBHOM (YHKUIMHU

pacnpenenenus O(X). Oynkuusa O(X) - 370 NodHBIA KOADGUIIMEHT OYMCTKH rasa,

BBIPAKCHHBIN B JIOJIAX.
03762-X +05 0<X<0,6
D(X) =
(X) 1- __r X>0,6
58-X+0,5

D PEeKTHBHOCTD OUMCTKY T'a3a B IIUKIIOHE ( 7 ) ONPEIEIISTCS
y = 1+d(X)

. ©)

[Tomy4yeHHOE 3HAYEHHE COMOCTABILIIOT C TpeOyeMbIM. Eciu # OKaKeTcss MEHbIIe
TpebyeMoro, To HeOOXOAMMO BLIOPATH JPYTOM TUIT IMKJIOHA C MEHBIIIMM 3HAYCHHEM
Won 1 dg

Onpenenenue ko3P PuieHTa THAPABINIESCKOTO COMIPOTUBIICHUST ITHKJIOHA :

¢ =K *K; " &0 (7)
rie K; - morpaBo4HbIN KOAPPHUIMEHT Ha TuamMeTp HuKIIoHa (Tadi. 3),

K, - mornpaBouHbIi KO3 PHUIMEHT Ha 3aMbUIEHHOCTH ra3a (Tadi. 4),

oo - KOO PHUITMEHT THAPABINIECKOTO COMTPOTUBIICHUS OJJTHOYHOTO ITMKJIOHA
muamerpoM 500 MM (Tadm. 5).

Tabnuya 3
IonpaBounblii ko3 Pumment K; (3)
- ITH-11 HHEIS{’EF'IS i CJIK 1[H-3, CJIK
> 1[H-34, CJIK [TH-34M
0,2 0,95 0,90 1,00
0,3 0,96 0,93 1,00
0,4 0,99 1,00 1,00
>0,5 1,00 1.00 1,00
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Tabnuua 4
IonpaBounsblii ko3gdumuent K, (3)

Tumn 3anblIeHHOCTH Ha BXOJE, I/M° (Cyy)
ITUKJIOHA 0 10 20 40 80 120 150
ITH-11 1,00 09 | 094 | 092 | 0,90 | 0,87 0,85
ITH-15 100 093 | 092 091 | 090 | 087 | 0,86
[MH-15Y 100 093 | 092| 091 | 089 | 0,88 | 0,87
[MH-15Y 100 093 | 092| 091 | 089 | 0,88 | 0,87
[[H-24 100 09| 093| 092 | 090 | 087 | 0,86
CAK I1H-33 100 | 081 (0,785 | 0,78 | 0,77 | 0,76 | 0,745
CK 11H-34 1,00 | 0,98 [0,947 | 0,93 0,915 091 | 0,90
CK I1H-34M 1,00 | 099 | 0,97 | 0,95 - - -

Taonuua 5
Ko>ddumnuenT ruapaBindeckoro conporuBienust &, (2)

CK IIH-34
Tum i ITH-15, i CIK i
IIUKJIOHA [H-24 [HH-15Y [H-11 IIH-33 (3:51\/%[}1
oo 75 155 245 520 1050

Brrurcnenue ruipaBIuvaeckoro COMPOTHBIICHHUS ITUKIIOHA TTPOU3BOIAT 110
dbopmyie

2
P s

AP = ¢& Ta

rIe p - INIOTHOCTH rasa, e% 2

wg - CKOPOCTh raza B IIUKIJIOHE, M/C.

Pacuer momHOCTH TpuBOAa mMoAauu Ta3a. BenwuunHa THAPABIUYECKOTO
COTNPOTUBIICHUS M 00BeMHBIM pacxon (Q) ouuiaeMoro rasza OINPEACISIOT
MomHOCTh ( N ) mpuBOAa yCTPOWCTBA JIJIsl TIOJIa4YM Tra3a K [UKJIOHY:

K,APQ

TTwMs
K, - KoadduimeHT 3amaca MoiHocty, (K, =1,2);

N =

9)

ny - KIIJ] mepenayu MOIIIHOCTH OT JICKTPOJABUTATEN K BEHTHIATOPY 2\, - 0,8 );
1s - KI1J1 BenTrsitopa (7, = 0,8).

OnpeﬂeneHHe KOHICHTPpAIWH IIbIJIM Ha BBIXOJAC M3 HUKJIOHA :

Caoo =Cas (1—1), % 3 (10)
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3aganue k padorte
[Io cBoeMy BapuaHTy paccuuTaTh LMKJIOH [JIsl 3aJaHHOTO HMCTOYHHMKA
BbIjIeJICHUS UK. HauepTuTh HMKIIOH C YKa3aHUEM Pa3MepOB.
IIpumep pacuera
Hcxoonvie oannvie:

O60py,ZIOBaHI/I€ - Bpamaromiasacs NCMCHTHAs I1CYb,

Q=12%)
— KT

=129 443

dy, =18 mxm

Igs, =0,652 C,, =20 %M ,
- Ke -

p, =2000 %w , 1=08

Hcxons u3 3a1aHHOro pazmepa yactuil mbud ( dy= 18 MKM ), BBIOHpaeM IHKIIOH,
KOTOPBIA OYMIIAET OT YACTHUI] MbUIA pa3MepoM d., = 8,5 MKM.

Huxon: 1{H - 24
Oy =45 Y di, =85 lgs) =0,308

OHpCI[CJI}IeM AUaMCTP OUKIIOHA

D= 4-12 ~1.84um
7-45

ITo Tabnuue 2 BeIOMpaeM Onmkaiiiiee 3HadeHre TUIOBOro quamerpa Dy = 1,8m

4.12
_ — M
Wp _—~1,82 =472 4

472-45

100‘ ‘ =4,8% <15%

=97 mxm

4 _g5* 18,1930,17,3-10° , 35
07" V0,6 2000 222.10° 4,72
d;, =9,7 <d,, =18 mxm

X = 51 _037
,/0,3082 + 0,652
®(X) = 0,3762*0,372+ 0,5 = 0,64
p=1t004 68 ps08
£=1.0,93*75=69,75
* 2
A3 = 69,75*% _1002 Ia
* *
N = 5271002712 5 o051 B
08*08

Cyy =20*(1-0.812) =376 %w ,
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Buwigoowr: muxnon 1IH - 24 ; D, = 1,8m; 7 =0,82; N = 22551 Bm;

CBb[X = 3'767 3
M
Bapuanrsl 3a1aHui

CornacHo 3a1anuio npenojaasaress (Tadil. 6) BEIOpaTh U pacCUUTaTh IIUKJIOH,
o0ecrieynBaromii TpedyeMyto 3PPeKTUBHOCTh OUMCTKH Ta3a.
Obo3nauenus npunsamole 6 maoi. 6:
Q,%%/ - 00BbEM OUHIIAEMOTO Ta3a,
p %/ 5 - IUIOTHOCTH T'a3a IPU pabounx yCIOBHSIX,

u ,Ila ¢ - BA3KOCTH ra3a rnpu pabouei teMieparype,
d,, ,MKM - MEIUAHHBIN pa3Mep YaCTHI MbLUIH,
lg 5, - cTaHIAPTHOE OTKIIOHEHUE PA3MEPOB YaCTUI IbLTH,
Cuys 72 - BXOIHAS KOHICHTPALWS MBLIH,

p4"/ 3 - INIOTHOCTD YACTHII IIBLIH,

n - TpedyeMas 3p(PEeKTUBHOCTh OYMCTKHU Ta3a.

Tabnuua 6
Hcxoanble TaHHBIE VTSI pacyeTa IMHKJI0HA
Ne HanmeHnosanue Q p H dy, lg 5, P n
000py1oBaHUs

1 20 (1,29 |17,3 23 (0,501 30| 2000 |0,85

2 KnunkepHo- 26 (1,29 |17,3 20 (0,602 10| 2000 (0,80

3 00KHToBas eYb 10 1,29 (17,3 14 10,535 25| 2000 |0,80

4 16 (1,29 (17,3 9 10.497 20| 2000 {0.80

5 [ITaxTHAas 0.1 1,29 |17,3 56 (0,97 (100 2240 10,80
MeJIbHULIA

6 Kpekunr 2 1,29 |17,3 16 (0,250 |10 2600 |0,85

7 yCTaHOBKA 10 1,29 (17,3 14 (0,250 |20 2600 (0,85

8 Kpekunr 10 (1,29 (17,3 |7 0,301 15| 2600 (0,85
yCTaHOBKA

9 YraecymuibHbINA | 1,29 |17,3 15 (0,334 (50 1350 |0.80

Oapaban

0 [ITapoBas 1 1,29 (17,3 |6 0.468 20| 2900 (0,80
MeJIbHHUIIA

11 Bpamaromasics 10 (1,29 |17,3 |7 0,345 40| 2000 |0.80

[[EMEHTHA [1€Yb
12 Bparmarormasics 10 1,29 (17,3 18 (0,652 20| 2000 (0,85
[[EMEHTHA [1€Yb

13 DnexTponuzep 5(1.29 (17,3 |10 0,352 2700 10,85
ATIOMUHMS

14 Bpamaromasics 211,29 (17,3 |3 0.215 (100 2900 (0,85

19




nmeyp 00Kura

15 Bpamaromasics 1.29 |17,3 0,506 |40 2650 |0.80
1e4yb 00XKHra
16 Pacosuturensaas |10 1,29 (17,3 0,210 |4 1800 |0.80
CYIITHIIKA
17 bapabannas 10 1,29 (17,3 15 10,360 10| 1800 (0,80
18 CYIINIIKA 12 1,29 (17,3 11 |0.360 20| 1800 (0,80
19 bapabannas 8 1,29 (17,3 20 (0,352 10| 2700 (0,85
CYIINJIKA
20 IemenTHas 1,29 (17,3 12 10,468 60| 2900 (0,85
MEJILHUIIA
21 Haxpmaunenii |05 |1.29 (17,3 38 |0.214 10| 2500 (0.85
CTaHOK
22 [ITapoBas 3 1,29 (17,3 0,385 10 {2900 0,80
MEJILHUIIA
23 DnekTponuzep |8 1,29 (17,3 10 |0.468 |2 2700 |0.85
AJTFIOMUHUS
24 Haxpmausmenii |0,6 |1,29 (17,3 30 |0.312 15| 2500 (0,85
CTaHOK
25 [HapoBas 2 1,29 (17,3 0,268 10| 2900 (0.80
MEJILHUIIA
26 Haxmaunei  |0,8  |1,29 |17,3 30 (0.314 |8 2500 10,85
CTAHOK
27 Haxxnagyusrii 10 (1,29 (17,3 0,468 10| 2000 |0.80
CTaHOK
28 [ITapoBas 12 (1,29 (17,3 0.214 2000 (0,80
MEJIbHUIIA
29 Haxmaunerii |8 1,29 (17,3 18 10,385 15| 2240 (0.80
CTAHOK
30 bapabannas 5 1,29 (17,3 10 |0.468 10| 2600 (0,85

CYIIIUJIKA
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IIpakTnyeckasi padora 3
Pacyer 3arpsizHeHHOro aTMoc()epHOro Bo31yXa y NOBEPXHOCTH 3eMJIH
NPHU PacCeuBAHUM HATPETHIX ra30-BO3AYNIHBIX BHIOPOCOB
yepe3 OTHOCTBOJIbHYIO TPYOy

Hear paborbl: HayunTbcs  HpOUM3BOAUTH  pacyeT  3arpsA3HEHHOTO
aTMoc(hepHOro BO3AyXa Yy MOBEPXHOCTH 3E€MJIM MPU PACCEMBAHUHM HATrpPETHIX Tra3o-
BO3YIITHBIX BEIOPOCOB Uepe3 OJJHOCTBOJIBHYIO TPYOY.

Iopsiaok BhINOJIHEHHS PAadOTHI

1. BHUMAaTENbHO U3YUUTE AITOPUTM PELIEHUA 3a0a4H.

2. BeimonmHuTe pacdeTsl B COOTBETCTBUU C 33JaHUSMH U OPOPMHUTE OTUET.

Pemienne

1. B 3aBHCHMMOCTH OT MecTa PacloJOXKEHHUsI HCTOUYHUKA BRIOPOCOB YCTAaHOBUTH
3HadyeHue kodddurmenta 4 [1, c. 143].

2. OmnpenenuTth CPEeAHIOI0 CKOPOCTh BBIXOJIa Fa30BO3AYIIHONM CMECU U3 YCThA
TPYOBI

W = 40
T D2 (1)

rae Q — oO6bemM Bo3ayxa, BeIOpackiBaeMoro uepes Tpyoy,m7c; D — nmuamerp
YCThSl TPYOBI, M.
3. Paccuurath nmapametp f,m/c? rpaja

2 WD
f=10"——, (2)
rine H— BoicoTa TpyOHI, H AT ;AT — pPa3HOCTh MEXKY
TEMIIepaTypoil BHIOpachIBAEMOM CMECH M TEMIIEpaTypOl OKpYKAIOLIEro BO3yXa,
rpamn.
4. Haiftu Benmuuuny 0e3pazmepHoro koddduiuenra m
m= — = (1.3)
067 +01\f +0343 f
5. Beruucauts napamerp Vi,
s ;| 9AT |
v, =0,653F— 1.4
m \I H ( )

6. Onpenenutsh O0e3pa3MepHbIil KOA(PGUIIMEHT 7 B 3aBUCUMOCTU OT 3HAYCHUS
napametpa Vp,

upu 'm <0,3 n=3;

npu 0,3<Vm <2 n=3-[(V, —03)4,36 -V, (1.5)

“m

npu Vm>2 n=1.
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7. PaccunTarh BEIMYMHY MAaKCUMAJIBHOW MPU3EMHOW KOHLIEHTPALMU BPEIHOIO
BEIIECTBA IIPHU BBIOpOCE U3 TPYObI ra30BO3AYLIHON CMECU

. AMFmn
('.U:?’ (16)
H?3/0AT
rnie A - kodpdurmeHT, 3aBUCAIIMK OT TEMIEPaTypHOTO T'pPaJUCHTA

atMocepsr; M— Mmacca BpeTHOTO BEIIECTBAa, BBIOpPACcHIBAEMOTo B aTtmocdepy,
mr/c; F-koaddunmeHt.

8. OmpenenuTh KOHILEHTPAIMIO BPEIHOTO BEIIECTBA B IMPU3EMHOM CIIOE C
y4eToM (pOHOBOTO 3arpsi3HEHHUS BO3IyXa

C=C,+C,. (1.7)

9. YcraHoBuTh npeaenbHo gonyctuMyto kKoHeHTpanuto (I1IJ1K) 3arpsiznennoro
BElIECTBAa B aTMOc(epHOM Bo3ayxe. BriOpacbiBaemas u3 TpyObl ra30BO3yILIHAs
CMECH COAEPKUT OKCUJ YIIIEpOJa.

10. Jlatp 3aKIIFOUCHUE 0 COOTBETCTBUM  TPEOOBaHUSIM  HOPM
KOHLEHTPALMU OKCHJIA YIIIEPOJIa B aTMOC(EPHOM BO3yXE Y OBEPXHOCTHU 3EMIIH.

IMpumep
Hcxoouvie oannvie:
1. Knumaruueckas 30Ha

Cubupn
2. DOHOBOE 3arpsi3HEHIE MPU3EMHOTO cliosi atMocdepsl, ChMr/m> 1,2
3. OGbeM BO3IyXa, BEIOpacsiBaeMoro depes Tpyoy, Q,M°/c 4,9

4. Macca BpegHOro BeliecTBa, BelOpacsiBaeMoro B atmocpepy M, mr/’c 2,5
5. Pa3HOCTh MEXIy TeMIIepaTypoi BEIOpachIBAEMON CMECH
Y TEMIIEPATYPOM OKpykarouiero sozayxa I, rpazg

14
6. Beicota TpyOb1 H, M 24
7. Auametp ycThst TpyOs D, M 0,9
8. Koaddumuent F 1
9. 3arpssHstoiiee BeIecTBO CO
Pemenue:

1. Onpenensiem 3HadeHue KodhuUIMeHTa A B 3aBUCUMOCTH OT MECTa PacIoJio-
»KEHHsI UCTOYHKKA BbIOpocoB [1, c. 143].:

A=200

2. OnpenensieM CpeIHIOI0 CKOPOCTh BBIX0/a Ta30BO3YIITHOM CMECHU U3 YCThA
TPYOBI:

4-49

W, = j
314-09°

=77lm/c.

3. PaccuutbiBaecm napamertp f:
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,771°-0.9

f =107 27— 0,663mc” epao.
24° - 14
4. Haxoaum BenmnuuHy 6e3pazMepHoro koadduimenta m:
! —=0,954.

m= — -
0,67 + 010,663 +0,343/0,663
5. OmpenenyuM onacHyr CKOPOCTh IBMKEHUS BO3/IyXa B TpyoOe:

o —065: 2214

6. Onpenensem 6e3pazMepHbIl KO3(PPUIMEHT I B 3aBUCUMOCTH OT 3HA4Y€HUs
napametpa Vp:

=092m/c.

n=4/(0,92-0,3)(4,36 -0,92)=1,54.

7. PaccumTeiBaeM BEIMYMHY MAKCHMAJIBHOW IPHU3EMHOM KOHIEHTpalUu
BpPEJIHOT'O BEIIECTBA MPHU BHIOPOCE U3 TPYObI ra30BO3AYIIHON CMECH:

-~ 200-2,5-1-0954-1,54

—— =0,312me/ .
24-3/4,9-14

C

M

8. OmpenensieM KOHUEHTPALMIO BPEAHOTO BEIIECTBA B IMPU3EMHOM CJIOE C
y4eToM (hOHOBOTO 3arpsi3HEHUS BO3/IyXa:

C=0,312+1,2=1,512m2/r"

9. YcranaBnuBaem [1JIK 3arpsi3usroniero BemecTsa B aTMOCHEPHOM BO3IyXeE:

[To ycnoBuio 3amaum, BbIOpachiBaemass W3 TPyObl Ta30BO3AYIIHAS CMECh
coaepxkut okcup yriepoaa CO.

Knacc omacnoctn — 4[1, 1a61.22 |.

[TIK cpennecyrounas = 3mr/m3; [1JIK makcumanbHo paszoBas = Smr/m3 [1,
Ta0:1.22 |.

Buvieoo: Konuenrpauus okcuna yriepoma (CO) B armocepHOM BO3ayxe y
MOBEPXHOCTH  3EMJIM  HIDKE  MPEASIbHO  JIOMyCTHMOW  KOHIICHTPAIIWH:
C= 1,51 <IIJK = 3,25. 3arpssHeHue arMoc(epHOro BO3ayXa y MOBEPXHOCTH
3eMJIM HW)KE HOPMHPYEMOTO, 3HAYMT, JAOMOJTHUTEIBHON OYUCTKHA Ta30BO3IYIIHOMN
CMecH He TpeOyeTcH.

Bapuanrtsl 3aqaHuii

Onpenenuth 3arpsi3HeHHE aTMOC(HEPHOTO BO3JyXa y MOBEPXHOCTH 3€MIIU MPHU
pacCeMBaHUM HATPETHIX Ta30-BO3AYIIHBIX BEIOPOCOB Uepe3 OJHOCTBOILHYIO TPYOY.

Hcxognble naHHbBIE I pacueTra MOPHUHATH MO BapUaHTy, HOMEpP KOTOPOTO
COBMAJACT C MOPSAKOBBIM HOMEPOM CTYJIEHTA, MO0 TaoI. 1
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Taonuua 1
JlanHblIe 11g pacyera

Hcxoanbie Bapuant
JaHHbIE 1/11 2/12 3/13 4/14 5/15 6/16 7117 8/18 9/19 10/20
1.Kimmatuveckas 30Ha = N = .
A = 3 5} A S 8 0
= 5B 5 g > a 5 = 5B 5 5 > 2 B
© = 8 T g O 8 © X 3 T 2 O X
m 5 5 M 5 5]
= = = =
2. ®oHOBOE 3arpsi3HEHUE 0.8 0,6 0.7 09 11 12 14 11 12 14
MPU3EMHOTO CJIO0SI 0,6 1,1 1,0 0,8 0,6 0,8 1.2 0,6 0,6 0,8
atmocdepsl Cy, Mr/M®
3.00beM Bo3yxa, 5,6 54 52 58 51 4,9 55 52 56 51
BBIOPACHIBAEMOT0 4epe3 52 51 5,6 51 52 54 11 5,8 572 5,6
Tpy6y, Q.MY/c
4. Macca BpetHoro 2.2 24 2.6 2.1 2.3 25 2.6 24 2.1 25
BEIIECTBA, 2,1 2,1 2,3 2,3 2,1 2,2 2,2 2,3 2,2 2,1
BBIOPACHIBAEMOTO B
atmocepy, M, mr/c
5. PazHocTh MexIy 4 12 16 18 12 14 16 18 12 14
TeMIepaTypoi 16 18 14 12 14 16 12 14 16 18
BEIOpachIBaeMoOil cMecu
U TEMIIEpaTypoi
OKPYKAIOIIETO BO3yXa
AT, rpan
6. Beicota TpyOst H, M 22 24 23 25 21 24 23 22 21 25
25 22 25 22 23 23 24 25 24 22
7. waverp yctes tpy6sr | 0.8 0.9 1.0 11 08 09 [ 10 11 08 0.9
D, m 0,9 1,0 0,9 1,0 0,9 1,0 0,9 1,0 0,9 0,8
8. Koadpdpuument F 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0

PexoMenayemasi iureparypa

1. Oxpana okpykaroimeu cpeabl (ITon pen. C.B.benora). - M.: Beicmias
mkosa, 1991.

2.  JukapeBckuit B.C. wm  gp. KananuzanuoHHbIE — COOpYKEHUS
KEJIE3HOJOPOKHOTO Tpancnopra. -M. Tpancnopr, 1973.

3. COOpHUK 3aKOHOJATEIbHBIX, HOPMATUBHBIX M METOJIUYECKUX JTOKYMEHTOB
JUTSL DKCTIEPTU3bI BO3IyX0oxpaHHbix Meponpustuii / [lox pen. B.I1.AnTonosa. - JL.:
I'mapomereonsnart, 1986.
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IIpakTnyeckas padora 4
Pacuer kpaTHOCTH pa30aB/ieHHs] CTOYHBIX BO/A B PACYETHOM CTBOpPeE
BOJOIO0JIb30BAHUSA

Heas pa6orbl: HayuuTbcs NMpOM3BOIUTH pacueT KpaTHOCTU pa30aBlieHUs
CTOYHBIX BOJI B PACUETHOM CTBOPE BOJIOTIOJIB30BAHMUSI.

Teopernueckne nMoJI0KeHHUsI

Jlns  pacuera KpaTHOCTH  pa30aBieHUs CTOYHBIX BOJA  HEOOXOJIUMO
MMO3HAKOMHUTHCS C YKAa3aHUSIMU K PELICHUIO 33/1a4u:

1. Jns cOpoca CTOYHBIX BOA B PEKy MPeaycCMOTpeH OeperoBoi
COCPENOTOYEHHBIN BBIITYCK.
2. Onpenenutsb K03PhUIMEeHT TypOyaeHTHON nuddy3un
_ gHW,
IVIeR

1)

r7ie § - YCKOPEHHE CHIIbI TKecTH, M/c’; H- cpemnss riyOHHA pycia peKd 1o
miHe cMemienus, M : W, — cpeaHssl CKOpOCTb TEUEHHUsI PEKU B PaCUETHOM
ceuenun pycna, m/c ; C, - kodpdunuent Illlesu. paubii 42: M - dyHKIUSA
ko3¢ ¢umpenta Ille3u, papuas 22.3 m>/c.

3. Boruucauths ko3dduimeHT K, XxapakTepu3yoluid TApaBInieCKUe yCIOBUS

CMCHICHUI.
D
K = d & 2
&3 o (2)

rae { — Kod(PPUIMEHT, XapaKTepU3yIOIIH MECTO PACHOJIONKEHHUS BBITYCKa
CTOYHBIX BOJI. paBHbIN 1; ¢ -KO3hOUIMEHT U3BUIUCTOCTU pycia, paBHbIN 1.5; Q.-
MaKCHUMaJbHBIN pacXxo]l CTOYHBIX BOJ, M.

4. Paccuntarh K0O3QULUHUEHT CMELIECHUS, TOKa3bIBAIOUINI, KaKas 4acTh pacxoja

BOJIbI YUACTBYET B CMEIIECHHH:
iy
1-e™X
m=— —<— (3)

3
14| Qo Jgwt
Qc
IJIe e - OCHOBaHUE HATypaJIbHOTO Jorapudma; Qg - pacueTHbI MaKCUMaTbHBIN
pacxona pCKu, M; L— PACCTOSAHHUC OT BBIITYCKA CTOYHBIX BOJ 10 PAaCYCTHOI'O CTBOpA,
M.
5. OmpenenseM KpaTHOCTh pa30aBiIeHUs] CTOUYHBIX BOJ] B PACUETHOM CTBOPE
m +
n=T9 (a)
Qc
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Ipumep.
Hcxoouwvle oannvle:

1. PacyeTHbIil MakcUMabHBIN pacxo peku Qe, M 109
2. MakcumanbHBIN pacxoj] CTOYHBIX BoA, QC, M 0.1
3. PaccrosiHue OT BBIITyCKa CTOYHBIX BOJI JIO pacueTHOTO cTBOpa L. M 420
4. Cpenuss riyouHa pycia peku H, m 2,4
5. Cpennsisi CKOpOCTb T€UEHUS PEKU B pacueTHOM cTBope pycia Wn. m/c 0.27

Pewenue:
1. Ompenensem ko3P dutieHT TypOyaeHTHON U dy3Un pEeKn:

. 981-24-027

Ty = EEENTE =0,0034 .

2. BeruncisgeM kK0o3(QOUIMEHT K. XapaKTepU3YIOUUN THAPABINYECKHE YCIOBUS
CMEILICHHUS:

K=1.15 ,Lﬂm
\ 012

3. OmnpenenseM KO3(P(GUIIMESHT CMEIICHHS, IOKA3bIBAIOIINK Kakas dYacTh
pacxojia BOJIbl y4aCcTBYET B CMEIICHUU:

=0457.

J_ 6—0,457%"420

m= =0,032.
109 Ie—o,457%’=’420

_|_ J—
0,12
4. OnpenensieM KpaTHOCTb pa30aBlIeHUs CTOYHBIX BOJI B PACYETHOM CTBOPE:

. 0,032-109+0,12

=29,68.
012

Bbi6oo: B pacueTHOM CTBOpE BOJOIOJB30BAHUS KPATHOCTh pa30aBICHMUS
CTOYHBIX BOJ paBHa N = 29,68, 4To JaeT BO3MOXXHOCTH HCIIOJIb30BaTh B
JAJIbHEUIIIEM 3Ty BOAY I10CIIE TPEABAPUTEIILHON OYUCTKH.

Bapuanrtbl 3a1aHui
PaccuntaTh KpaTHOCTH pa30aBCHUSI CTOYHBIX BOJ B PAaCUCTHOM CTBOpE

BOJIOTO0JIb30BaHMsl. VICXOIHbIE MaHHBIE IJIs pacyeTa MPUHSTH 110 BapUaHTy, HOMED
KOTOPOT'O COBIAJAET C MOPSAKOBBIM HOMEPOM CTYJEHTa, 1o Tao. 1.
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Tabnuuya 1
Jdannble 1ia pacuyera

Hcxonnbie Bapuant
JAHHBIE 1/1112/12 3/13 W4/14 B/15 6/16 [7/17 8/18 [9/19 [10/20

1. PacueTtHblii 118 116 114 124 (112 {109 (121 [119 {110 (103
makcuMansHbeli - (114 112 103 {121 (110 (103 (119 (12 (110 (119

pacxon peku Qp,
Mm3/c

2 Makcumansuerii 0.120.14 0.16 (0.18 [0.11 [0.13 [0.15 0,17 0.19 p0.11
pacxon ctounsix  0.110.18 0,19 0,17 [0.15 .17 0,12 0,19 0,15 P0.12
Box Qc, M'/c

3. Paccrostame or 480 470 410 450 pH10 420 490 440 470 430
Beimycka ctounbix 410 430 @470 420 510 490 430 420 p10 @410
BOJI IO PACUETHOTO
cTBopa L. m

4. Cpenuss 24 26 28 27 R5 R4 28 P27 [R6 25
rIIyOuHa pyclia 25 R4 26 P6 28 P6 R5 28 R4 2.6
peku H. m

5. Cpennsis 0.2410.26 0.28 0.23 0.25 0.27 [0.26 0,25 [0.24 0.23
ckopocth Teuenus 0,2300,27 0.24 0,23 0.26 [0.25 0,27 0.26 0,24 0.23
PEKU B paCYETHOM
ceuenuu pycra W,
M/C
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IIpakTHyeckas padora S

Pacuer 3p(peKTUBHOCTH OYHUCTKH BO3/1yXa, BLIOpachiBaeMoro B armocgepy,
NbLICYJIABJIMBAKIINM 000pyA10BaHHEM

Heas padorsi: Onpenenuts AQPEKTUBHOCTH  OYMUCTKH  BO3]yXa,
BBIOpachIBA€MOI0 B aTMochepy.

IHopsaok BbINOJTHEHUsSI padOThI
1. BHUMAaTENbHO U3YUUTE AITOPUTM PELIECHUS 3aJa4H.
2. BoimonHuTe pacdeTsl B COOTBETCTBUU C 33IaHUAMHU U OPOPMHUTE OTUET.

JUist mpou3BeIeHUs pacyeTOB HEOOXOUMO HU3YyUUTh YKAa3aHUS K PELICHUIO
3a/1a4u:

1. 3anbuleHHBIM BO3MyX OTcCachlBaeTcs OT (pe3epoBajIbHOIO arperara Jjs
MEXaHUYECKON 00pabOTKM CTEHOBBIX MaHesed. OuucTKa BO3ayXa MpeaycMoTpeHa
JByXCTyleH4aTas. B kauecTBe mepBOi CTYNEHU HMCIOJB3YIOTCS ABA MAPAJLIEIBHO
YCTAHOBJICHHBIX IIMKJIOHA, B KAa4eCTBE BTOPOM CTYNEHU OYUCTKH HCIIOIb3YETCS
PYKaBHBIN (QUIBTP.

2. Onpenenuts AOMYCTUMOE COJEPKAHUE MBUIM B BO3JyXE, BHIOPACHIBAEMOM B
atMmocdepy:

Cx=(160-4L)K, (1)
rme L - obsem BeIGpaceiBaeMoro B atmocdepy Bo3mayxa, Teic. M° /4; K —
ko3 uiment, 3apucamuii ot IIJIK nbiu B Bo3iyxe padoueit 30HbI.

3. Haiitu TpeOyeMyto cTeneHb OUUCTKH BO3yXa OT MbLIU

Cy —Cyg
n=—"1_"K 100, 9. (2)
C H
4. Paccuurath 00111y10 3 (HEKTUBHOCTH MBLICYIABIUBAHUS TTOCIIECIOBATEIHHO
YCTaHOBJICHHBIX JIBYX IIUKJIOHOB U PYKaBHOTO (priibTpa

r’oo’sr;:[] o (] - r’;;)(] - r[,;g,)] ]00, % (3)
5. Onpenenuthb YCJIOBHYIO CKOPOCTb BO3/1yXa B IIOIIEPEYHOM CEUEHUH LIUKIIOHA
LH
W, =——= |
. (4)

rae Ly, - 00beM Bo3yXxa, MPpOXOSIINI Yepe3 OJUH [UKIOH, TPUHSATH PABHBIM
rmojioBuHe L, M/
6. PaccunutaTh rujipaBIndecKue MOTEPH B [IUKIOHE
P} (5)
P, =
o= —5
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rae { - KoapUIMeHT ruApaBINuecKOro COMpoTUBIEHUs, paBHbIi 160; P - mioT-
HOCTb BO3/yXa npu Temnepatype t, °C.
7. Onpenenuts 001ee COMPOTUBICHUE IBYXCTYIIEHUYAaTOW YCTAHOBKH ISl OUHUCT-
KU 3aIlIbUIEHHOTO BO3/1yXa
(6)

Poo'sr;: Ps; +P<;EJ

IIpumep

Hcxoonvie oannvie:

1. Knumatnueckas 30Ha Cubupp

2. O6beM BhIOpackBaeMoro B arMochepy Bosayxa L, Teic. M/ 12,1

3. Koadpdumuent K 0,3

4. KonueHTpauus bk B 0TCACHIBAEMOM OT (Ppe3epoBajILHOIO arperara
Bo3ayxe, CH, Mr/™m° 1060

5. DddexkTuBHOCTh OUUCTKU BO3/IyXa Ha MEPBOM CTyIeHu 1, % 84

6. DPPexkTUBHOCTh OUUCTKHU BO3yXa HA BTOPOM CTYNEHH 1), %0 93

7. Jmametp nukiioHa d, m 0,6

8. I'mapaBirueckoe cOMpoTUBIIEHHE pykaBHOTO (unbTpa P, [1a 1800

9. Temnepatypa Bo3ayxa t, °C 16

Pewenue:

1. 3anbUieHHBIA BO3MyX OTcachbiBaeTcd OT (hpe3epoBaJIbHOrO arperara Ipu
MEXaHUYeCcKOol 00paboTKe CTEHOBBIX MaHeseld. OUnucTKa BO3/lyXa MPEelyCcMOTpPEHa
IByXcTyneH4aTas. B kauecTBe mepBOi CTYNEHU HMCHOJIB3YIOTCS ABA MapalieIbHO
YCTAaHOBJICHHBIX IIMKJIOHA, B KAa4€CTBE BTOPOM CTYNEHU OYUCTKU HCIONb3YEeTCS
pPYKaBHbIN (QUIBTP.

2. OnpenensieM TOMYCTUMOE COJEp>KaHUE THUIM B BO3AyXE, BHIOpACHIBAEMOM B
atMocdepy:

Crx=(160—4-12,1)-0,3=33,48 me/m

3. HaxoauMm TpeOyemMyto CTeTeHb OYMCTKH BO3yXa OT IbUIH

10603548

_ 1009/ = 96.48 % .
e 1060 % ’

4. PaccuuthiBaeM 00111yI0 3((HEKTUBHOCTH MbUICYIaBIMBAHUS TOCIEI0BATEIBHO
YCTAHOBJICHHBIX JIBYX IIUKJIOHOB U PYKaBHOTO (PUIIbTpa:

Nocwy =11 — (1 —0,84)-(1 — 0,93)]-100%=98,3 % .

5. OnpenenseM yCIOBHYIO CKOPOCTh BO3/lyXa B IONEPEYHOM CEUEHUU IIUKIIOHA:

B 6050
3600-3,14-06"
4

=395 mj/c.

Wy
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6. PaccuuThiBaeM THIpaBIMYECKUE IMOTEPHU B MHUKIOHE: T/ P - IIOTHOCTH
BO31yxa npu temmneparype t =16°C.
P=—"""  _]22ke/u’,
273+ 16 ‘
122-5, e
Py :]60-f:3435,28 Ha.

7. OmnpenensieM o01iee COMPOTUBIECHUE JIBYXCTYNEHUYATONM YCTAaHOBKU IS
OUYHMCTKH 3aIbICHHOTO BO3/IyXa:

P, =1880 + 3455,28=5255,28 1la .

Buwisoo: CpaBuuBas Megy = 98,88 % > n,,= 96,84%, nemaeMm BBIBOA 4TO,
IPUHATAs IBYXCTYIICHYATasl OYUCTKA BO3AyXa, I/Ie B KAU€CTBE MEPBOM CTYIICHH HC-
MOJIB3YIOTCS JIBA MapajlIeIbHO YCTAaHOBJEHHBIX ITMKIOHA, @ B Ka4eCTBE BTOPOU —
pYKaBHbIN (UIBTP, ABIIETCS 3PPHEKTUBHOM.

PexoMenayemasi iureparypa

1. TOCT 17.1.3.13-86. Oxpana nipupoasl. ['uapochepa. Obiue TpedboBaHus K
OXpaHe MOBEPXHOCTHBIX BOJ OT 3arpsi3HCHMUS.

2.  COOopHHK 3aKOHOAATENIbHBIX, HOPMATUBHBIX U METOJMYECKHX JTOKYMEHTOB
JUTSL DKCIIEPTHU3bI BO3AYX00XpaHHbIX Mepomnpusatuid. / [Tog pen. B.Il.AuToHoBa. —
JI.: 'unpomereounsnar, 1986.

3. Komre JI. B. MmxeHepHble pemieHus M0 OOECTIBIIMBAHUIO BO3IYIITHON
cpeasbl Ha npeanpuarusx. - M.: MUCH, 1982.

4. CH 245 — 71 (CaHurtapHble HOPMBI MPOEKTUPOBAHUS TTPOMBIIICHHBIX
npeanpustuid. -M.: Crpoiusgat, 1972.

5. TlupymoB A.U. ObecnbuinBanue Bo3ayxa. - M.: Ctpoitn3gat, 1981.

6. Oxpana okpyxaroment cpeasl. Ilog pex. CB. benosa. - M.: Beiciias mikoua,
1991.

BapuanTtsl 3axanuii

Paccuntath 3¢ (pEeKTUBHOCTH OUUCTKU BO3/yXa, BEIOPACKIBAEMOTO B atMocdepy,
NbUICYJIABIMBAIOIIUM 000py0oBaHueM. VIcXoaHble MaHHBIC IS pacueTa MPUHATH
[0 BapUAHTYy, HOMEP KOTOPOrO COBMAJAET C MOPSAJIKOBBIM HOMEPOM CTYAEHTA, IO
Tabu. 1.
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Taonuua 1
Jdannble qia pacuyera

I/ICXOI[HI)IG JaHHBIC BapHaHT
1711 2/12 3/13 4/14 5/15 6/16 717 8/18 9/19 10/20
1. O6BEeM BEIOPACHIBAEMOT 1170 1290 1340 1250
B'aTMos he ;’(BC xaeLO 0 13400 11900 0 12100 12100 0 | 11300 | 11700 0 0
K Py Bo3AyXa L, 14200 12500 1170 13400 11900 1210 | 14600 | 13200 1130 1290
M/ 0 0 0 0
2. Kospuunent K 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3
3:2"‘;;2“2’35“’; z‘r"““r:m 1060 1140 1090 1060 1110 1130 1130 1020 1140 1040
OTCACEIBACMOM OT ATpe 1040 1130 1070 1120 1090 1060 1110 1140 1130 1020
Bo3ayxe C,, MI/ M
i. 30(11d)eKT(1;13BHocaTLa 84 83 84 85 ” ” a1 . 5 52
HMICTKH BO3/yXa H 82 81 83 84 85 84 83 82 81 85
TIePBOi CTYIICHH 77, %0
i. Bsp(beKT(I)/IgBHO(;TBa 9% 93 93 94 % 93 93 94 93 95
AHeTEn Bossyxa ia 95 94 93 92 96 93 94 95 93 92
IIePBOMH CTYIICHH 77,5, %0
6. lname MKJIOHA d, M 0.7 07 09 09 075 06 07 075 0.7 0.7
: P 1t g 0,9 0,75 0,6 0,9 0,75 0,6 0,7 0,9 0,75 0,6
Z(')E“ff;:;::;g‘"iaBHOFO 1900 1170 1800 1700 1800 1700 1800 1700 1900 1700
P py 1900 1800 1700 1600 1700 1800 1900 1800 1700 1600
¢bupTpa Py, Ia
8. Temmenar o 18 19 19 19 20 17 16 17 20 20
- eMreparypa, 16 17 18 19 20 16 17 18 19 20
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IIpakTuyeckas padora 6
Pacyer cHM:KeHHSI IyMa HA TEPPUTOPHH NMPOMBIILIEHHOTO NPeANPUSITHS

Hean padorbi: HayunThcst NpoM3BOAUTH pacyeT ILIymMa Ha TEPPUTOPUU
POMBIIIEHHOTO MIPEANPUATHS.

Iopsinok BBINOTHEHUsI padoThI
1. BHUMAaTENbHO U3YUUTE AITOPUTM PELICHUS 3a0a4H.
2. BoimonHuTe pacyeTsl B COOTBETCTBUU C 33IaHUAMU U OPOPMHUTE OTUET.

YKa3zaHus K pelieHUI0 32124

1. IlpuBecTn cxeMy pacHoOJIOKEHHSI TPEX HCTOYHMKOB IIyMa W PACYETHOMU
TOYKHA. PacdyeTHyr0 TOYKYy NpPUHATH HA PACCTOSIHUM 2 M OT IUIOCKOCTH OKOH
aIMUHHUCTPATUBHOTI'O 31aHUS.

2. Paccunrtarh OKTaBHBIE YPOBHHM 3BYKOBOI'O JIaBJICHHS B PACUETHOW TOYKE OT
KaXX/10r0 UCTOYHHKA IIyMa 1o hopmyie:

Li=L,—15-1gr+10-1g ®— B, r/1000—101-Ig Q, b (1)

rae P, — 3aryxanue 3Byka B atmocdepe, n1b/kH, npu paccrosuusax r<50 m He
yanuThIBaeTCsI; Q — MPOCTPaHCTBEHHBIN yroJI M3IydeHHUs 3BYKa MPHUHATH PaBHBIM
2.

3. YCcTaHOBUTH JOMYCTMMBIE YPOBHHM 3BYKOBOTO HABJICHUS B PACUETHOM TOUKE
o opmyiie:

Ldon:LH + ZA:T;?:T ) rI[E (2)
rae Ly — HopMupyeMmblii ypoBeHb 3BYKOBOTO jaaBienus, n1b; 24N, — cymma
MOIPABOK, Ab.

4. C yuyeTroM OJIHOBPEMEHHOM pabOThl BCEX HCTOYHUKOB OMPEIEIUTH TpeOyemoe
CHUKEHUE IITyMa IS KaXKI0TO U3 HUX 10 (popmyre:

Amei =L; —L,,,+ 10 |g n;, b (3)
rzie nj - o0I1ee KOJIMYeCTBO MCTOYHHUKOB ITyMa (110 YCJIOBHIO 3a7a4u).
IIpumep pewenust 3a1a4u

Hcxonnbie nanHbIe 1715 pelieHUs 3aa4 IpuBeeHbI B Ta0. 1.
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HcxoaHble JaHHbIE

Tabauuya 1

YPpOoBHHM 3BYKOBOW MOIIHOCTH, Ib
HMCTOYHUKOB IIIyMa MPU CPETHEM
reoMeTpuueckoit uacrore, ' Lpl Lp2 Lp3 | LH
63 74 91 80 71
78 95 81 61
125
84 100 84 54
250
92 105 87 49
500
98 109 89 45
1000
92 113 92 42
2000
85 107 95 40
4000
81 102| 93 38
8000
Paccrosiaue ot 1. 2. 3-ro HCTOYHMKA IITyMa JI0 rl r2 r3
pacyeTHOU TOYKH, M: 26 32 47
dakTOp HANPABJICHHOCTH UCTOYHHKA ITyma, @ 2,2 2 2,1

[IpuBoguMM cXeMy PacCIOJIOKEHUSI TPEX UCTOYHMKOB IIyma. PacdueTHyr0 TOUKY
MPUHUMAEM Ha PACCTOSIHUU 2M OT IJIOCKOCTH OKOH aAMUHUCTPATUBHOTO 3/IaHUS:

O R3 PT
R1

O

Q‘Rz/' 2

1.  PaccuuThiBaeM OKTaBHbI€ YPOBHHM 3BYKOBOTO JaBJEHHUS B pPACUETHOMN
TOYKE OT Ka)KJI0r0 UCTOYHHMKA IiyMa 1o ¢opmyuie 1:

L1:Lp1 - 15 Ig ry+ 10 Ig @1_ r1/1000 - ]Olg 21
L2=Lp2 —-15 Ig ro+ 10 Ig @2_ r2/1000 - 10|g 2mn

Ls=Lps — 1519 r3+ 10 Ig @5— r3/1000 — 10lg 21

3amaua pemraercs B TabauaHO#i Gopme (Tadir.3).
2. HopmaTtuBHBIE YPOBHM 3BYKOBOT'O JaBjieHusi LH ompenensiem mo [1, Ta6ma. 1]

Y CBOJIMM B Ta011.3.
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3. JlomycTumbie YpOBHH 3BYKOBOTO JaBJICHHS ompezenseM mno (opmyne 2 u
cBoguM B Tabia. 2. IlonpaBka An = +10 ab, Tak kak pacyeTHas TOYKa BbIOpaHa
cHapy>xu 31aHus [1. Tabm.2].

4. OmnpenensieM TpeOyeMoe CHUKEHUE OKTaBHBIX YPOBHEH 3BYKOBOIO JIaBJICHUS
MCTOYHUKOB IIIyMa C y4E€TOM UX OJHOBPEMEHHOU paboThl 1Mo popmylie 3 ¥ CBOAUM
B Ta0J. 2, n = 3 — 00111e€ KOJTMYECTBO UCTOYHUKOB IIIyMa.

Tabauya 2
JlonycTuMble YPOBHHU 3BYKOBOI'O /IaBJIEHUS

[Toka3| Ccbuika Ha CpennereoMeTpuyecKkas 4acToTa OKTaBHOU

aTenb, | HCTOYHHK MOJIOCHI

nb 63 | 125 | 250 | 500 |1000|2000 4000 8000
L, Tabn.1 74 | 78 | 81 91 98 | 92 | 85 | 81
L2 91 | 95 | 100 | 105 10| 11| 10| 10
Los 80 | 81 | 84 87 9 3 7 2

89 921 95| 93

15-lg ry,| Tabm.1 21 | 21 | 21 21 21 | 21 | 21 | 21
15-Ig r, 23 | 23 | 23 23 23 | 23 | 23 | 23
15-1g r3 25 | 25 | 25 25 25 | 25 | 25 | 25

10-lg Tabn.1 34 |34 (34 | 34 |34 |34 |34 |34

10°1g 3 3 3 3 3 3 3 3
@,

10°1g 32 |32 |32 | 3,2 3,2 |32 |32 |32
D

L, ®opmyma 1(48,4 | 2,4 (554 | 66,4 [72,4 [66,4 |59,4 |55,4

L, 63 | 67 | 72 77 81 |8 |79 | 74

L, 50,| 1.2 |54,2 | 57.2 |59,2 |62,2 |65.2 |63,2

2

10°1g Tabi.1 8 8 8 8 8 8 8 8
21

Ly Tabi.1 71 | 61 | 54 49 45 | 42 | 40 | 38

An 1, Tabm.1 10 | 10 | 10 10 10 | 10 | 10 | 10

L on ®opmyma 3| 81 | 71 | 64 59 65 | 52 | 50 | 48

10°lg n 5 5 5 5 5 5 5 5

A Ly dopmyna 3| - - - 12,4 (22,4 (1194 (14,4 |12,4

ALy, - - 13 23 31 |36 |34 |31

ALy - - - 3,2 - 15,2 (20,2 |20,2

Buwisoo: Tlpu cpennereomerpuueckoii yacrore 500, 1000, 2000, 4000, 8000 I'iy
TpeOyeTcss CHW)KCHHME IllyMa JIHS BCEX TPEX HMCTOYHHMKOB, npu uvactoTe 250 I'm
TpeOyeTCsl CHUKCHHUE IIyMa JJIsi BTOPOr0 UCTOYHHUKA.
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BapuaHTtsl 3a1aHus

Onpenenuts TpeOyeMoe CHHXEHHE IIyMa Ha TEPPUTOPUU ITPOMBIIIJIEHHOTO
npenanpusatud. VcxoaHble AaHHBIE I pacdyeTa MPUHATH MO BapUaHTy, HOMEp
KOTOPOT'O COBIAJAET C MOPSAKOBBIM HOMEPOM CTYACHTA, 0 TaoI. 3.

Tabauua 3
JlanHble 11d pacyera
HWcxonHele naHHBIE Bapuant
1/11 2/12 3/13 4/14 5/15
YPOBHI/I 3ByKOBOI>i Lpl Lpz Lpg Lpl Lpz Lp3 Lpl Lpz Lpg Lpl Lpz Lpg Lpl Lpz
MOIIHOCTH Ab, Lps
HCTOYHUKOB IIyMa TIpU
CPEIHEreOMETPUYECKON
yactote, 'L
63 75 87 73 74 89 78 72 91 77 66 93 73 70 96 70
125 80 90 76 79 92 80 77 95 78 71 97 76 74 10071
250 86 95 78 85 97 82 82 99 84 79 101 79 81 104 74
500 91 100 82 90 102 86 88 104 85 86 106 82 88 108 78
1000 97 104 86 96 106 90 94 108 89 92 110 87 95 112 83
2000 91 108 92 89 110 94 87 112 94 86 114 91 89 116 87
4000 85 102 97 84 104 99 82 106 98 79 108 96 82 110 94
8000 79 96 91 78 98 91 76 101 90 72 104 86 78 106 85
Paccrosaue ot rl r2 r3 rl r2 r3 rl r2 r3 rl r2 r3 rl r2 r3
MEPBOT0, BTOPOTO U
TPEThEro HCTOYHHKOB 24 31 46 23 33 40 23 37 47 22 32 47 20 37 41
Iryma JIo pac4eTHOM 21 36 44 24 32 41 25 37 42 23 34 43 22 3345
TOYKH, M
®dakTop 182112 17192 02221 182119 2192
HaIpaBJICHHOCTH 182 21 221918 1,7 2119 1,8 2,2 2 16 1,9
HWCTOYHUKOB IliymMa, @ 2,1
BapuanTst 6/16 7/17 8/18 9/19 10/20
YpoBHU 3ByKOBOHI
MOIITHOCTH 1b,
HUCTOYHHKOB IITyMa TIpU Lp; Lp, Lps Lp; Lp, Lps Lp; Lp, Lps Lp; Lp, Lps Lp; Lp,
CpeIHETEOMETPHUIECKOM Lps
gacrtote, '
63 74 91 80 67 89 82 69 82 80 72 86 79 75 84 78
125 78 95 81 71 92 83 74 87 82 77 92 81 79 88 80
250 84 100 84 74 97 85 76 92 84 78 97 83 81 92 82
500 92 105 87 86 103 87 88 98 88 91 101 87 93 96 86
1000 98 109 89 91 107 90 93 101 91 94 105 90 96 101 89
2000 92 113 92 85 111 91 87 109 93 88 108 92 91 105 91
4000 85 107 95 78 105 96 81 101 98 83 104 97 86 101 96
8000 81 102 93 74 100 94 76 96 92 78 101 91 81 97 90
Paccrostaue ot rl r2 r3 ri r2 r3 ri r2 r3 rl r2 r3 rl r2 r3
MIEPBOTO, BTOPOTO U
TPETHEr0 HCTOUHHUKOB 20 37 40 23 32 41 22 33 40 21 36 44 26 32 47
1Iyma JI0 pac4eTHOM 26 32 47 24 37 46 25 35 42 22 31 40 20 37 41
TOYKH, M
®akrop 22319 18221 172112 23222 22321
HaIpaBJIEHHOCTH 22221 22218 1,7 2319 1,8 2 2,3 2219 2

HMCTOYHHMKOB IIIyMa, D

Pexomenayemas iureparypa

1. Boprba ¢ mymoMm Ha npousBojacTBe: CrpaBounuk /Ilog pen. E.A.JOauna- M.;
Mamunoctpoenue, 2005.- 400c.
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IIpakTuyeckas padora 7
HccienoBanue HCTOYHMKOB LIYMA B OKPY Kaolled cpeae

eab padoThI:

- U3y4YUTh UCTOYHUKH IIIyMa, TapaMeTPhl IITyMa, ONPEICTICHUE TIOMyCTUMBIX
3HAUYCHUM

- BBIIIOJIHATh AKyCTUYECKUHN pacyeT.

Teoperuyeckue MoJI0KeHUs

[Tpupona He 6e3mMoIIBHA, HO He OecirymMHa. ThICSYM MPOIECCOB COBEPILIAIOTCS B
HeApax 3emild, B TIIyOMHaX BOJI, jJecaX M MYCTBIHSAX MOYTH OecurymMHO. TOJIbKO
HEKOTOPBIE M3 HUX TPEBOXKAT JIIOJCKOM CIyX: U3BEPKEHUE BYJIKaHA, JIETOXO/,
rpo3a, mropM. Ho MUIMOHEI JIET IPOTEKAIU 3TH MPOIECCHI, U YEJIOBEK MPUBBIK K
ATUM 3BYKaMm, WU OHHU MOYTHU HE pazfpaxaror ero. EcTecTBEeHHbIE aKyCTUUYECKHUE
YCJIOBUSI HEOOXOAUMBI YEJIOBEYECKOMY OpraHu3My Kak HOpPMallbHOE MHUTaHUE,
HOpMaJIbHbIE TEMIIEPATYPHBIC YCIOBUS U CBEXKUI BO3/YX.

Jonroe BpeMs IIyM CUMTAIM HEU30EKHBIM 3JI0M ITMBHIM3AIUU, TTOOOYHBIM
MPOAYKTOM TEXHUYECKOTO IMporpecca, OypHOTO pa3BUTHUSI TEXHUKH U YBEIUYCHHUS
KoJInuecTBa TpaHcmopTa. M mano kto mpeamnosiaraji, 4To IMIyM JOCTUTHET TaKOTO
YPOBHS, 4YTO OYyJET Y€ He MPOCTO HE MPUATEH JUIsl ClyXa, HO U BPEICH I
310POBBSL.

Hapamempor wiyma

[IIym BO3HHMKAET B pe3yJibTaTe MEXaHUYECKUX KoJieOaHUul ynpyroii cpeapl. B
CJIO€ BO3]lyXa, HEMTOCPEICTBEHHO MPUMBIKAIOIIEM K IIOBEPXHOCTU KOJIEOIIIOIIETOCS
T€Ja, BOBHUKAIOT CKATUS U PA3PEIKEHUS. DTH CIKATHUS U PA3PEKEHUS YEPEIYIOTCS
BO BPEMEHH U PACHPOCTPAHSIOTCS B CTOPOHBI B BUJI€ YIIPYTOW MPOAOJIbHON BOJIHBI,
KOTOpasi JOCTUTAET HAIIEro yXa U BO3JICUCTBYET Ha CIIyXOBOM aHaIU3aTop.

YX0 yenoBeka BOCOPUHUMAET 3BYKH, 4acToTol oT 16 mo 20000 I'u. B myme
MPUCYTCTBYIOT KOJICOAHUS Pa3IMYHBIX YaCTOT.
[Ilym ompenenseTcs no BEIMYUHE YPOBHS 3BYKOBOTO JIABJICHHUS, U3MEPSIEMOTO B
nb:
L,=20 lg P/P,, 1)

rue Lp — YPOBEHb 3BYKOBOT'O JaBJIEHU, 11b,
P — 3ByKkOBO€ naBiieHME UCTOYHMKA, []a,
P, — moporoBoe 3HaueHHE 3BYKOBOI'O AAaBJICHUA(IIOPOT CIBIIIUMOCTH Ha
gacrore 1000 ', P,=2*10°1a).

OcHogHbie ucmouyHuKu wyma
[IymoBass cumM@oHUsI TOpoJa CKIAABIBACTCS M3 T'POXOTa KEJIE3HBIX JOPOT,
IrymMa CcaMoJIETOB, CTPOUTEIBHOM TEXHUKH, 3aBOJICKUX LEXOB M OBITOBBIX
npuOOpOB.
B HaceneHHbIX TyHKTaX UCTOYHUKHU IIyMa MOPa3AesOTCS:
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CTarMoHapHble  (TpaHC(OpMATOpHBIE  TOJCTAHIIMHM,  BEHTWIAIMOHHBIE U
KOMITPCCCOPHLBIC YCTAaHOBKH, CTPOUTCIIBHBIC MallnHbI u MCXaHHN3MBEI,
IMPOMBIINIJICHHBIC IIPCAIIPUATHA, CIIOPTUBHLIC IITIOIIAAKH, TOPI'OBBLIC 00BEKTHI U
Jp.)
NEpeBKHBIC  (aBTOMOOWIM, TpamMBad, METpO, aBTOOYCBI, BOJHBIA U
aBHAIIMOHHBIN TPAHCIIOPT).

H_IYM, COSHaBaCMBIﬁ 9THUMHU UCTOYHUKAMH, COCTAaBJISICT.

- 3MMHHI JIeC B O€3BETPEHHYIO TOTOAY 0 nb,

- IIICTIOT 20 b,
- pa3roBop 60 nb,
- aBTOTPAHCIIOPT no 87 nb,
- TpaMBau g0 90 gb,
- KeJe3Has 10pora o 93 nb,
- IPOMBIILJICHHBIE TIPEAITPUATUS 80 — 100 nb.

B kBapTupe mIymMHee BCEro B BEUYEpHUE Yachl, KOTJa COOUPAIOTCS UJICHBI
cemMbu. BkitoueHsl Bce ObITOBBIE TPUOOPHI, TENEBU30D, PaJAN0, MATHUTO(OH.

3a mocienHue rojpl MyM BO BCEX KPYMHBIX ropoaax yBenuuwics Ha 10 —15
nb.

Hopmupoeanue wiyma

JlnutenbHOE BO3IEHCTBHE IIyMa IIPUBOAMT K YACTUYHOM WJIM IOJIHOM mOTepe
ciyxa. JleficTBrue 1IyMa Ha OPraHU3M HE OTPaHUYMBAETCS BO3JICHCTBHEM Ha Opras
ciayxa. Yepe3 BOJOKHA CIyXOBBIX HEPBOB pa3Ipa)k€HUE IIEPENacTCs Ha
LIEHTPAJIbHYI0O HEPBHYIO CHCTEMY, a 4Yepe3 HeE BO3ACHCTBYET Ha BHYTPEHHHUE
OpraHbl, MPUBOJAS K U3MEHEHHSM B (DYHKIMOHAJIBHOM COCTOSIHUM OpraHu3Ma.
YenoBek, MmojaBepraromuics BO3AEHCTBUIO IIyma, 3arpaunBaeT Ha 20% Oosblie
(U3HYECKUX YCUITHA.

Oco0eHHO omacHbl MIyMbI BO BpeMsi cHa. OHM BBI3BIBAIOT KOIIIMAapHBIC
BUJICHUS, W TIOCIIE TMPOOYXKICHUS uYeJIOBEKa JOJIT0 HE TMOKUIAeT HEPBHOE
BO30yKJIeHHE. DJTO MOXKET MPUBECTU K TICUXMUYECKUM 3a00JeBaHUSIM. Takum
o0pa3oM, IITyM HaHOCHUT OOJIBIIION COIMAIBHBINA U IKOHOMHYECKHH yIiepO.

[To CH 2.2.4/2.1.8.562-96 «lllym Ha pabouux MecTax, B MOMEIIEHUAX JKUJIBIX,
OOIIIECTBEHHBIX 37aHUN W HA TEPPUTOPUU KWIOHW 3aCTPONKHM» YCTAHOBJICHBI
JIOTTYCTUMBbIE yYPOBHU 3BYKOBOTO JaBJICHUSI HA TEPPUTOPHUH, HETOCPEACTBEHHO
IpuJIeTaroiel K )KUJIbIM JJoMaM B §-MHU OKTaBHBIX MOJIOcCax 4yacToT (Tads.1).

Tabauuya 1
JlonmycTuMBbIe YPOBHH 3BYKOBOT0 JIaBJIEHNsI HA TEPPUTOPHHU, HEMOCPEACTBEHHO
npuJieramime K 10Mam

OkTaBHbIE MTOIOCHI 63 125 250 | 5001000 |2000 |4000 |8000
CO CpPEIHETEO0-
METPUYECKUMHU
yacTtoTamu, 111

YpoBHH 3ByKOBOTO | 67 57 49 44 40 37 35 33

naBienwus, 1b
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PacnpocTrpaHeHnue niymMa Ha OTKPBITOM BO3yXe. AKYCTHYECKHUH pacyer.

3BYKOBBIE BOJIHBI, PacHpoCTpaHssiChb B arMmocdepe, 3aTyXalOT BCIECACTBUE
MOTJIONIEHUS 3BYKOBOM PHEPTUU M3-3a BSI3KOCTH BO3JlyXa M MO Mepe yIaleHus OT
UCTOYHHMKA IymMa. Eciy Ha MyTH 3BYKOBBIX BOJIH HaXOSTCS MOJOCHI BHICOKUX (HE
MeHee 5M) JIECOHACAKICHUH, TO 3BYK YACTUYHO OTPAKAETCS OT HUX, PACCEUBACTCS
HAa JIEPEBbSIX, MOTJIOMIAETCS PHIXJION MOYBOM U TMCTBOM.

Hcrounuk myma

A
L
Y

Puc.1. PacnpocTpanenue myma

VYpoBeHb 3BYKOBOTO JnaBiieHusi (1b), co3maBaeMOro MCTOYHUKOM IIIyMa, Ha
paccrosiHuM I' (M) (puc.1) OoT HEero B 8 OKTaBHBIX MOJIOCAX YACTOT OMpPEAEISETCS 0
dbopmyie

L = L,+ 10*Igd — 10*1g(2*7*r?) - B* - Bacy )

L — ypoBeHb 3BYKOBOI'O JIaBJICHUS B pacYETHOU TOUKE, Ab;

L, — ypoBEHB 3ByKOBOT'O IaBJICHHUS HCTOYHUKA ITyMa, 1b;

@ — (axTop HanpasieHHocTU (D=1 npu pacnpocTpaHEHUH IIyMa BO BCE
CTOpPOHBI);

I — pacCcTOsSTHUE OT UCTOYHHKA IITyMa JI0 pacYETHOU TOYKH, M;
B.— K03 HUIMEHT TOTIIONIECHHS 3ByKa B BO3aAyXe, A1b/M (Tabi. 2);
e~ CHIDKEHME IITyMa 1MoJiocoit iecoHacaxaenuit. JIb (bopmyna 3);

3
ﬁwﬂ = ﬁaseﬂ ) r3€]l ) g (3)

Ba sen- CHIDKEHHUE YPOBHS 3BYKa Ha 1M HMIUPUHBI J1eCOTIONO0CHI ([, 5,=0.08 n1b/m);
Ien- ITUPHHA TIOJIOCHI JIECOHACAKICHUH, M;
f-uacrora, I'm.
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Tabnuua 2
Ko punueHT norJiomeHusi 3ByKa B BO3yXe NP1 OTHOCHUTEJIbHOM BJIAKHOCTH

60%(p.,Ab/M) B 3aBHCHMOCTH OT TeMmepaTypsl Bo3ayxa t, °C.

t,°C OKTaBHBIE MOJOCHI YACTOT CO CPEITHETEOMETPUUECKUMHU YyacToTaMu, 1
63 125 250 500 1000 2000 4000 8000
30 0 |0,0002 |0,0009 |0,003 0,0075 | 0,014 0,025 0,064
20 0 |0,0003 |0,0011 |0,0028 |0,0052 |0,0096 |0,025 0,083
10 0 |0,0004 |0,001 0,002 0,0039 |0,01 0,035 0,125
0 0 |0,0004 |0,0008 |0,0017 |0,0049 |0,017 0,058 0,156

Iopsinok BeIMOJIHEHHSI padOThI

1. BaumarensHO HU3YyUUTC MCTOINYCCKHC YKA3aHWA U 110 BApUAHTY 3alaHUA
BBIIIOJTHUTC PACYCTHI.
2. PaccuurtanHbple 3HAUCHUS CpaBHUTC C JOITYCTUMBIMH BCINYUHAMU I10 Tabn.1.

Ipumep pacuema

HUcxoonvie oannvie: r=70Mm;
Fsex=10M;
t=20°C;

L,- ypoBHM 3BYKOBOIO [JaBIEHHUs, CO3J4aBa€MOrO MCTOYHUKOM  IIyMa
(npuBeneHsl B Ta0.3).
Taonuua 3
YPpoBHM 3BYKOBOI'0 1aBJIeHHA

Bemi- YpoBHU 3BYKOBOTO JIaBJi€HUs, 1B, B OKTaBHBIX M0OJIOCAX YAaCTOT CO
N CpeaHEreOMETPUYCCKUMU YacToTaMu, f, I'ig
63 125 250 500 1000 2000 4000 8000

L, 71 82 84 94 89 76 65 73
Ba 0 0,0003 | 0,0011 | 0,0028 | 0,0052 | 0,0096 | 0,025 0,083
Biex 0,4 0,5 0,63 0,79 1,0 1,26 15,9 2,0

25,7 36,6 38,4 48,1 42,7 29,2 16,8 20,3
L son 67 57 49 44 40 37 35 33
AL - - - 41 2,7 - - -

L=L,+10*Igd — 10 * 1g(2m 1°) — Ba * I - Pues=
L,+10*Igd -10*1g (2 * m* 70%) — Pa* 70 - Boey = Ly + 0 — 44,9 — 70 By - Pucs

Boow = Basen Voo ” f 0, 08*10*?{/7 01*3/f

rae
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L=71-449-70 B . =01.3/63=04  *0-01=257xb

CocraButhb rpaduk

L, 16
80

70

Laon

10

0 f,Fu

63 125 250 500 1000 2000 4000 8000

Puc. 2. Fpa(])mc 3aBUCUMOCTH YPOBHS IIyMa OT OKTABHBLIX 9aCTOT

Bui6oo: IIYM B JKHWJIBIX JOMaX HUKC OOIIYCTHUMOTIO.

BapuanTtsl 3a1aHmnid

[To 3agaHHOMY BapuaHTy pacCUHMTaTh IIyM B pacyéTHoi Touke. B Tabmn. 4
IPUBEIEHBl YPOBHU 3BYKOBOI'O JIaBJIEHH, CO3aBAEMOr0 UCTOYHUKOM IIIyma, - L,
nb. B tabn. 5. r- paccTrosHue OT HMCTOYHHKA IIyMa 10 PACUETHOM TOYKH, [,q;-
IIMpHUHA JIECOMOJOChl, t- Temmeparypa BO3/yXa, OTHOCHUTEIbHAs BIIAKHOCTH
Bo3yxa — 60%.

PexoMenayemasi iureparypa
1. Boprba ¢ mymoMm Ha npousBojacTBe: CrpaBounuk /Ilog pen. E.A.FOauna- M.;
Mammunoctpoenue, 2005, 400c.
2. Huxurun J1.I1., HoBukoB FO.B. Okpyxatommas cpena u yeiaoBek — M.: Bric.
mk., 2009, 415c.
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ypOBHI/I 3BYKOBOI'O JaBJCHU, CO31aBACMOI0 HCTOYHUKOM IIIyMa

Tabnuua 4

Bapu- YpoBHHU 3BYyKOBOTO faBiieHus L,, 1b, B OKTaBHBIX IOJIOCAX YaCTOT CO
CPEOHETEOMETPUYECKUMH YaCTOTaMH, [ 'II.

T 163 125 [250 |500  |[1000 | 2000 | 4000 | 8000
1 82 87 87 89 94 93 91 85
2 88 96 101 96 97 94 96 96
3 88 92 97 98 97 96 96 92
4 81 82 93 84 83 81 80 77
5 88 87 90 89 89 86 83 74
6 84 82 84 91 94 94 91 91
7 77 82 84 87 88 84 83 77
8 93 88 85 89 84 87 85 84
9 89 86 84 98 87 81 72 62
10 98 96 94 94 94 93 82 76
11 93 92 94 95 91 84 75 66
12 96 87 86 91 92 91 85 81
13 109 111 109 110 110 97 91 85
14 106 104 104 113 99 95 86 79
15 88 91 93 96 90 93 86 77
16 94 95 97 92 96 87 102 103
17 96 94 95 98 93 90 90 86
18 95 97 97 100 105 101 109 110
19 80 86 88 94 100 90 89 89
20 86 85 85 87 91 90 88 87
21 88 84 86 87 91 94 88 86
22 94 85 87 91 95 94 88 84
23 94 89 86 88 92 88 80 74
24 96 87 88 91 95 92 88 77
25 91 85 93 95 89 93 87 83
26 96 86 85 91 92 91 85 81
27 96 88 87 89 91 89 84 77
28 96 87 85 89 91 91 87 84
29 86 93 93 94 91 88 84 85
30 84 88 95 96 97 95 92 90
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J]aHHLIe JIA pacueToB

Tadoauna 5

r3en H

Bapuant r, ™ " t,°C
1 40 10 0
2 50 15 10
3 60 20 20
4 70 25 30
5 80 10 30
6 90 15 20
7 100 20 10
8 110 25 0
9 120 10 0
10 103 15 10
11 140 20 20
12 150 25 30
13 140 10 30
14 130 15 20
15 120 20 10
16 110 25 0
17 100 10 0
18 90 15 10
19 80 20 20
20 70 25 30
21 60 10 30
22 50 15 20
23 60 20 10
24 70 25 0
25 80 10 0
26 90 15 10
27 100 20 20
28 110 25 30
29 100 10 30
30 90 15 20
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IIpakTuyeckas padora 8
DJIeKTpHYeCKOoe I0JIe M IIIyM, CO3JaBaeMble BO3AYIIHbIMHU JUHUAMU
3JIEKTpoIepeiay BbICOKOT0 HANIPSAKEHUS

Leab padoThI:

- U3YYUTh BIUSHUE BO3AYIIHBIX JIMHUM 3JIEKTpONepeiad Ha OKPYKAIOUTyIO
cpeny;

- paccuuTaTh HANpPsSHKEHHOCTH DJIEKTPUYECKOTO MOJS U IIyM, CO3/laBacMbie
BO3/IYIIHBIMU JTUHUSIMU JJIEKTpOIepeaay,;

- OIPENEIUTh JOIMYCTUMBIE 3HAYCHUSI.

TeopernyecKkue MOJONKEHUA
1. Bausinne BO3AYIIHBIX JIMHUH 3JIEKTPONEepeIad HA OKPYKAIOIIYI0 Cpeay

Bricokne Temmbl 3JIEKTpUPHUKALUUA CTPaHbl MPUBOAST K OBICTPOMY POCTY
MPOTSHKEHHOCTU  BO3AYIUHBIX JIMHUM 3JEKTpolepeady W MOBBILIEHUIO UX
HOMMHaJbHBIX HanpsbkeHui — 220 kB, 330 kB, 500 kB, 750 kB.

[lo xapaktepy BO3JIEHCTBHS Ha OKPYXAIOLIyI0 CpeAy  BIIUSHHE
BBICOKOBOJIbTHBIX JinHUM (BJI) MOXHO pa3genutb Ha MEXaHUYECKOE W
AJIEKTPOMAarHUTHOE, HEOOXOIMMO TaKXKE YUUTHIBATh XMMHUYECKOE 3arpsi3HEHHUE
BO3/lyXa MPOAYKTAMH, BO3HHMKAIOIIMMU MpPH KOPOHHBIX pa3psiax, paauo u
TEJIEBU3HOHHBIE TIOMEXH, IIYM.

[Ipocekn, mnoabe3nHble myTH, omnopbl BJI oka3piBaloT BIHMSHUE Ha
(YHKIIMOHUPOBAHUE  DBJEMEHTOB  JKOJIOTMYECKUX  CHCTEM,  HM3MEHss
naHAmaTHRIE, MUKpOKIMMaTHueckue ycinoBus. [Ipoceka mmupunoi Oonee 200
M HEpPEIKO CTAaHOBUTCS HEMPEOJOJMMBIM MPENATCTBUEM I MEepEeMEICHUs
KUBOTHBIX. B mepuoa Murpanuu Ha npocekax KOpMATCS U OTABIXAtOT OOJbIINE
CKOIUIEHHS MTHUL, HO B MECTaX MacCOBOTO IepesieTa BO3YIIHbIE JTUHUU MOTYT
CII’KUTh MEXaHUYECKOI Mperpaion.

CoopyXeHHEe JIMHUN 3JEKTPONEPENay CBI3aHO C OTUYKIACHUEM 3€MENb, YTO
CKa3bIBACTCSl Ha CEIIbCKOM Xo3sicTBe. HeymopsimouenHoe pacnosioxenne BJI
HapyIlaeT LEJIOCTHOCTh NOJIEW M KOPMOBBIX yroaui. Co3narorcs mOMexXu JUis
00pa0OTKM TOJEeH ¢ BO3ayXa, OrPAaHUYMBACTCS TNPUMEHEHHE AarpOTEXHHUKH.
Bo3ayniHele JUHUM OPOXOAAT TaKKE M YEpe3 JIECHBIE MAacCCUBBI, LIEHHOCTb
KOTOPBIX OIpPENENSIETCS 3anacaMu JPEBECUHBI, JIEKAPCTBEHHBIX PACTEHMI,
OXOTOIPOMBICIIOBBIX KUBOTHBIX, AT0JI, TPHOOB.

OcHoBHBIM crnerupuueckuMm daktopom BiusHUS BJI Ha okpyxaromryro
cpeny sBisercs siekrpoMarautHoe mojie ( OMII ). Bozaeiicteue OMII Ha
MOYBY 3aBUCUT OT KOHIEHTPALIMHU COCTMHEHUN kKeJle3a U TyMyca B caMOil TIOYBe.
DNEKTPUYECKOE MOJIE€ BBI3bIBAET MOJSPU3ALMIO M CTPYKTYPHYIO NEPECTPOUKY
AJIEMEHTOB TOYBBI, BJIMSET Ha Tmpouecc MnoyBoodOpazoBanus. OMII moxer
OKa3blBaTh CTUMYJIHPYIOIIEE JACHCTBUE HAa HWHTEHCUBHOCTh POCTa 3EJEHBIX
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pacTeHui Ha HAa4YaJIbHOW CTaJWM pa3BUTHA, 3aTeM aeiictBue DMII craHoBHUTCA
YTHETAIOLINM.

[Iporsok€nHocTh BJI Benuka, M MOYTH Kakaash U3 HUX IEPECEKaeT Pl
KPYIIHBIX U MEIKHX pek M 03€p. DOMII oka3pIBaeT OTIyruBaroLIee NECHCTBUE Ha
peiO, co3maBas SJIEKTPOMArHUTHBIE IUIOTMHBI HAa IYyTH MUTpaIlMd PO |
IPENSATCTBYSI HEPECTOBOMY XOIY.

[Ipn pmurensHOM mpeObiBanuu uenoBeka B OMII (E 10 xB/M) moryt
BO3HUKHYTh HEOJAronpusITHbIC (DU3HOIOTHUECKUE H3MEHEHHMsSI, CBSI3aHHBIC C
BO3/ICIICTBUEM Ha HEPBHYIO U CEPACUYHO-COCYAUCTYIO CUCTEMY ( H3MEHEHUS
JABJICHUS, TIyJIbCA, APUTMUSA U T.J. ). DTU SBICHUS UCUYE3AIOT YEpPe3 HEKOTOPOE
BpeMs I0cIIe MpeKpaneHus Bozaercteus OMIL

Pa3paboTtanusie HOPMBI, OTPaHUYHBAIOIINE HaIpsKEHHOCTD
ANEKTPUYECKOr0 MOJIsl O BO3AYIIHBIMU JUHUSMU, TPUBEACHBI B Ta0. 1.

Tao6auma 1
JlomycTuMasi HAaNPAKEHHOCTH YJIEKTPUYECKOro nmoJjs moa BJI

Bun mectHOCTH JlonycTtumas Hanps>KEHHOCTD, KB/M
TpyaHoocTynHast MECTHOCTD 20
(6o10Ta, TOPHI )
Henacenénnas MECTHOCTh 15
Ilepeceuenus ¢ joporamu 10
Hacenénnast MECTHOCTD 5
’Kuible noma 1,5

Tabauua 2
Paccrosinus ot KpaitHux nposoaos BJI 1o Oamxaiumx 3qanuii
(caHMTApHO - OXpaHHAasi 30HA )

Hanpsixenue, kB CaHuTapHO — OXpaHHas 30Ha, M
220 25
330 30
500 30
750 40

[Ilym BJI BeI3bIBacTCS KOPOHHBIM paspsaoM Ha nposoaax. IIposona
BBIOMPAIOT TAKUM 00pa30M, YTOOBI HAMPSKEHHOCTH HA TOBEPXHOCTH MPOBOJIA HE
MPEBOCXOJIWJIA HA4YaJbHOM HANPSHKEHHOCTH KOPOHHOTO paspsaa. OmHako
HEPOBHOCTHM Ha IOBEPXHOCTH NPOBOJA H3-32 MEXAHUYECKUX IOBPEKIACHUM
(3ayceHIIbl, [apamuHbl), 3arps3HeHUs (KarM CMa3Ku, TBEPABIC YACTHIBI),
OCaJIKM (KaIuIu J0XAsl, POChI, CHETa, U T.JI. ) IPUBOJIAT K MECTHOMY YBEIHUYECHHIO
HaIpSOKEHHOCTH  3JIEKTPUYECKOro TMois. B pe3ynbrate KOPOHHBIA pa3psia
BO3HHMKAeT Ha mnpoBojaax BJI mpu HanpsykeHHMH MEHBIIEM, YE€M HanpsDKEHHE
CaMOCTOSTENIBHOTO pa3ps/ia Ha YUCTBIX HEMOBPEXAEHHBIX npoBoaax. [losTomy
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IIyM BO3AYLIHBIX JIMHUM MOYXHO CIIBIIIATh U B XOPOIIYIO MOTOAY, HO OCOOEHHO
OH YCWJIMBAETCSA IIPU JOXKIE.

2. PacueT 3JIeKTPMYECKOI0 MOJIA BO3AYIIHbIX JUHHI

Uhfhfﬁﬁ

L)
il | T }K

Puc.1. PacuérHasi cxema 3JIEKTPUYECKOr0 MOJIs BO3AYLIHbIX JUHHUI, rae A, B, C —
NPOBO/JA BO31YIIHOM JIMHUHN COOTBETCTBEeHHO (a3 A, B, C.

Hanpsik€HHOCTh  DJIEKTPUUYECKOTO TOJs,, CO3AaBAEMOTO BO3IYIIHBIMU
JUHUSMU Ha TIOBEPXHOCTH 3eMJiu (puc.) onpenensercs mo gopmyne 1:

c*U 2*H H H

k= ) X HE <)
2*3**&, | (X-D,F+H? X’+H? (X+D,}+H?

E — HanpspkEHHOCTH AJIEKTPUYECKOTO MOJIs, KB/M,
C — €MKOCTh €IMHUIILI IJIUHBI TUHUU, O/M,
U — HoMuHaJIbHOE HaNpshKEHUE, KB,

-12
€ =1885*10

KIT*H/M
H — BricoTa mosiBeca mpoBojia, M,

0 - paccTOSIHUE MEX/y MPOBOJAMH, M,
X — paccTostHUE 10 PACUETHON TOUKH, M.

EMKOCTI) CAWHUIIBI AJIMHBI OIIPEACIIACTCA 110 (I)OpMy.TIe:
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-12
24 * 10

(27D,
o = "o
)

d — quameTp mpoBoJa, M.
PacuyéT myma BO3XyIIHBIX JUHUT

JlomyCcTUMBIH ~ ypOBEHb IIyMa Ha TCPPUTOPUH, HEMOCPEICTBCHHO
nmpuierammend K KuwibiM aoMam, cocrasisieT 45 nbA (CH 2.2.4/2.1.8.562-96
[Ilym Ha pabo4Ymx MecTax, B MOMEIICHUSIX JKUIIBIX, OOIIECTBCHHBIX 3/1aHUH U Ha
TEPPUTOPHUH JKUJIOU 3aCTPOUKH).

YpoBeHb 3Byka Ha paccrosinue 100 M oT KpaliHei (a3bl B 3aBUCUMOCTHU OT
HATPSDKCHUS TIOJIS Ha TIPOBOJIAaX OMpeAeisieTcs o hopmyIie:

L =20+ 00111*E +900*T +15*1gN - 20 *1g B
max (3)

L — ypoBens 3ByKa, 1BA,

Eyax - JIEUCTByIOIEE 3HAYECHUE MAKCHUMAJbHOW HANPSHKEHHOCTH HAa
MTOBEPXHOCTHU NPOBOAA, KB/M,

I — paanyc NpoBoOJa, M,

N — 4Kco MpoBOIOB B (pase,

B — paccrosnue ot kpaitneit ¢assl, (B=100m).

MakcuMainbHas HalpsHKEHHOCTh Ha TTOBEPXHOCTH MPOBO/IA OMPEACIIAETCS 110
dbopmyie:

*
B C*U

mx "y x [3xqrg *r
(6]

(4)

IHopsinok BbINOJIHEHHS PadOThI

1. BHumatenpHO HU3YUUTC MCTOIUYCCKUC YKA3aHHA W BBIIIOJIHUTC PACUYCTHI B
COOTBCTCTBUHU C 3aJaHHUCM.

3aganue 1
Paccuutate nns  3amaHHoro BapuaHTa (Tabnuna 3) HAnNpsSHKEHHOCTH
AJIEKTPUUYECKOTO TIOJISI, CO3/1aBaeMOro BO3IYIIHOW JIMHHMEH 3JIeKTporepenad B
Toukax ¢ koopauHaramu X=0, 10, 20, 30, 40, 50m. CpaBHUTH MOJIyYCHHBIC
3HA4YEHUS C JOMYCTUMBIMHU BeIMUMHaMu (Tabsnuia 1).
OnpenenuTs B KakOil MECTHOCTH MOHO MPOJOJDKUTH JaHHYHO JIUHUIO
anekTponepenad. [loctpouts rpadguk E=f(x).
Paccunrats mmrym Ha pacctostaun 100 M OT KpaitHe#t (ha3bl BO3IYIITHOM JTUHUH.
Crenath BBIBOJ O BO3MOXKHOCTH IIpoKiIaaku BJI BONMHM3M KUIBIX 30aHUN, IS
KOTOPBIX JOMYCTUMBIA ypoBeHb Iryma coctasiseT 45 n1bA (CH 2.2.4/2.1.8.562-
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96. [llym Ha pabounx MecTax, B MOMEIIECHUSIX KIIBIX, OOIECTBEHHBIX 3/IJaHUN U
Ha TEPPUTOPUH HKHIIOH 3aCTPOMKH. )

IIpumep pacuera
Hcxoouwvie oannvie:

Ne Hanpsxenue CeueHnne Yucno Paccrosinue BricoTa
U,xB MpOBOAA, MPOBOJ MEXIY rnojiBeca
S Mu 2 OB B dazamu, MPOBO/IA,
daze, n Do, m H, m
330 400 2 4 8
Omnpenenum auameTp IpoBoja:
2
*
S = % d = 00226m I = 00113m
EMKOCTb €JMHULIBI JTUHBI THHUY:
-12 -12
24 *10 24 *10
C = =

2[*) e[

Hanps€HHOCTB 3JIEKTPUYECKOTO MO :

* *
E = C*U 2

H

-12
=94 *10 DM

S 2+ B*T0* o

(X -Do)?+H~ X~

_ 94 102 * 330 16 ~ 8
2 3mrgss*10 (X -4 +64 x7ie (X+4) +oe4
PSP 16 8 8
(X-4)2+64 x%i64 (X+4)?%+04

Pe3ynbTaThl pacuéra npuBeneHbI B TA0IUIIE 2

[lIupuna oxpanuou 30ubI Ipu U = 330 kB cocrasnser 30 M.

Tabauua 2
X, M E, kB/™m
0 -0,8075
10 2,5985
20 0,6543
30 0,2185
40 0,0955
50 0,0496
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E, kB/m
31

] CaH. 30Ha

2,5 7

2 ]
1,5 ] nay

1 i
0,5 1

O T T }\Ig* 1 X, M

10 20 30 40 50 60

-0,5

Puc. 2. 3aBucumoctnb HaANPSAKEHHOCTH 3JEKTPUIECCKOI'O IOJIHA OT PaCCTOAHUSA

Buwi6oo: Ha rpanuiie oxpanHoit 30HbI (30 M) HANIPsKEHHOCTD DJEKTPUUECKOTO
MOJISI HHKE JOMYCTUMOM JJIs KWIJIOW 3acTporku. ClenoBaTenbHO, 3a MpeaeaaMu
OXpPaHHOW 30HBI MOYKHO BECTH JKWJIUIIHOE CTPOUTEIBCTBO.

Pacuér myma

Pacuer nponsBoauMm 1o ciemyronmm hopmyaam
-12
C * U * k
E = 5 — = 24710 _12330 = 3863 KkB/M
2V3TLE " T 5 3w*g885%10 ~ * 00113
L =20+00111*Emax+90*1 +15*1gn-20lgB =

20 + 0,0111 * 3863 + 900 * 0133 + 15122 - 201g 100 = 11,68 1B

Bw160o0: miym Ha paccrossauun 100 m ot JIDII 330 kB coctaBnsier 11,68 nbA,
YTO SIBJISICTCS] HUKE JIOMYCTUMOTO.

Bapuantsl 3a1aHuii
PaccuntaTh HaNpsY)KEHHOCTH SJIEKTPUUECKOTO 108, cozaaBaemoro JIDII, mo
Mepe yJajJeHusl OT HETO B COOTBETCTBUH C 33JIaHHBIM BapuaHTOM (Tabm. 3).
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Bapuantsl 3aganuii

Tabnuua 3

Ne Hanpsoxkenue Ceuenue Yucno Paccrosaue Bricora
U,xB MIpOBOJIA, MIPOBOJIOB MEXKITY noaBseca
S B (paze dazamu, MPOBOJIA,
’ n Do, m H, m
1 220 240 1 7 17,5
2 220 300 1 8 20,5
3 220 330 1 9 22,5
4 220 400 1 10 17,5
9) 220 500 1 11 20,5
6 220 600 1 12 22,5
7 330 240 1 9 10,7
8 330 300 1 10 17,5
9 330 330 1 11 20,5
10 330 400 2 12 22,5
11 330 500 2 13 25,5
12 330 600 2 14 22,5
13 500 300 2 12 17
14 500 300 2 13 22
15 500 330 2 14 27
16 500 400 3 14 17
17 500 500 3 15 22
18 500 600 3 15 27
19 750 240 3 17,5 28
20 750 300 3 18 30
21 750 400 4 18,5 32
22 750 400 4 19 35
23 750 500 4 19,5 32
24 750 500 4 20 35
25 220 240 1 9 20,5
26 330 300 1 12 22,5
27 500 400 2 15 27
28 750 500 3 18 30
29 330 500 2 13 20,5
30 500 600 2 14 22,5

l.

Pexomenayemas iureparypa
AnekcannpoB [.H. YcTaHOBKM CBEpXBBICOKOTO HAIPSIKEHHUS W OXpaHa
oKkpyxkaromen cpeapl.—JI. : Dueproaromusaar, 2009.-360 c.
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IpakTnyeckasi padora 9
DJIEKTPOMATHUTHBIE U3JTyUY€eHNsl, CO3/1aBaeMble TeJIeBU3NOHHBIMH
CTAHIHUSIMH

eab padoThI:
-  W3YYUTh BIUSHHUE DIIEKTPOMATHUTHOTO W3JIYYEHUS PpPaar04aCTOTHOTO
JMana3oHa Ha OpraHu3M YeJIOBEKa;
-paccuuTaTh 3JIEKTPOMAarHUTHOE W3JIyYEHHE, CO3/1aBacMoO€ IepeAaromei
AHTCHHOM TEJICLICHTPA.
Teopernueckue cBeieHUA

1. XapakTepuCTUKH 3JIEKTPOMATHUTHOTO U3JIy4YeHU s
OCHOBHBIMH  XapaKTEPUCTUKAMHU DJICKTPOMArHUTHOTO wu3inydeHuss (OMMU)
SBJISIFOTCSL:

-yacTtora, ['11;
PannoBoJIHEL, B 3aBUCUMOCTH OT YaCTOThI, JCIATCS HA IMANa30HbL;
1B 100 - 300kl
CB 03 - 3mIn
KB 3 - 30 mIa
VKB 30 - 300mIn
CBY 0,3 - 300r[m.

-HANPSKEHHOCTH dJiekTpuueckoro nois E, B/M;
-HaNPsKEHHOCTh MarHuTHOro noJist H, A/M;
-IJIOTHOCTH TIOTOKA dHeprun W, BT/m?.

2. [leiicTBHE 3JIEKTPOMATHUTHOI0 M3JIyYCHHUS HA YeJI0OBeKa

BnusHne Ha oOpraHu3M  4eJIOBEKA  AJEKTPOMArHUTHOTO  U3JIyYEHMS
PaaoYacToOT OOJBIION WHTEHCUBHOCTH CBSI3aHO C YACTHUYHBIM IOTJIONIEHUEM HX
SHEPTUU TKAHIMU Tella, YTO BBI3BIBAET TEIIOBOU A (PEKT.

ITon BO3AEHCTBHEM BBICOKOYACTOTHOIO AJEKTPOMArHUTHOTO W3JIy4YCHUS
VOHBl TKaHEW MPUXOIAT B JBHXKECHUE, B TKAHAX BO3HHMKAIOT BBICOKOYACTOTHBIC
TOKHM, CONPOBOXKIAIIIMECS MOTJIONIEHHEM »HHEpruu mnojier. Ecim mexaHusm
TEPMOPETYJISIIUA Telda HE CIOCOOEH paccesiTh M30BITOYHOE TEIIO0, BO3MOKHO
MOBBIIIIEHUE TeMIlepaTypbl Teja. HekoTopblie opraHbl M TKaHU 4eJIOBEKa OoJiee
YYBCTBUTEJILHBI K 00JTy4eHUIO (MO3T, IJ1a3, TOYKU, KUIIICYHUK).

[IpoBOAMMOCTE TKaHEW NPONOPLMOHAJIBHA COAEPKAHUIO B HUX TKAHEBOM
KHUJKOCTH; HAaUOOJIBIIIYIO TPOBOJAUMOCTh UMEIOT KPOBb U MBIIIII, @ HAUMEHBIITYIO
- KUPOBBIC TKaHU. TOJIIMHA )XUPOBOTO CJIOSI B 00JIydaeMOM yYacTKE OKa3bIBaeT
BJIUSIHUE HA CTENEHb OTPAXKEHUS BOJH OT IMOBEPXHOCTH TEJa 4esioBeKa. ['0J0BHOM
Y COMHHOW MO3I MMEIOT HE3HAUYMTEIIbHBIN >KUPOBOM CIIOM, a IJa3a COBEPLICHHO
€ro He UMEIOT, TIOATOMY 3TH OPTaHbI MOJIBEPTratOTCs HAUOOJIbIIIEMY BO3ICHCTBHUIO.

CucremMaruueckoe U JUIMTEIIbBHOE  BO3JCHMCTBME HA  YEJIOBEKa
AJIEKTPOMArHUTHBIX  MOJIEM  PA3JIMYHBIX  4acCTOT C HHTEHCHBHOCTHIO,
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MPEBBIIIAIOIICH npenenbHo gonyctuMble ypoBHu (ITAY), MoxeT npuBecTH K
HEKOTOPBIM (DYHKIIMOHAJIbHBIM W3MEHEHUSM B OpraHU3ME, B IIEPBYIO OUEpENb - B
LEHTPAJIBHON HEPBHOM CUCTEME. DTH U3MEHEHUS B OPTaHU3ME MOTYT IIPOSBIISITHCS
B TOJIOBHOM  0o0jM, HapylIEHWH CHA, [OBBIIIEHHOM  yTOMJISIEMOCTH,
pPa3apaXUTEIBHOCTH W psAfe Jpyrux cumnroMoB. Kpome (yHKIHMOHAIBHBIX
BO3MOXKHBI TaKKe HEOOpaTUMble W3MEHEHHsT B OpraHU3Me: TOPMOYKEHUE
pedeKcoB, MOHMKEHUE KPOBSIHOIO J1aBJICHUS, 3aMEJIJIEHHE COKpALIEHMs Cepaua,
U3MECHEHHUE COCTaBa KPOBU, IOMYTHEHUE XPYyCTAJIMKA IJ1a3a.

CreneHb BO3JEHCTBHS HA YEJIOBEKA 3JIEKTPOMArHUTHBIX IOJIEH 3aBHCHUT OT
MHTEHCUBHOCTU OOJIy4€HHUs, €ro JUJIUTENbHOCTH, PACCTOSAHHS OT HCTOYHHKA

O6p330BaHI/I$I mojads u  OT HHI[HBHI[y&JIBHOfI YYBCTBUTCIIbHOCTH OpraHU3Ma
YCJIOBCKA.

3. HopmupoBaHue 3JIeKTPOMATHUTHOTO U3JIyYeHUsI

Canurapnsie npasuia 1 HopMmbl CanlluH 2.2.4.1191-03 «9nexkTpomMarHuTHbIe
0JIs1 B MPOM3BOJICTBEHHBIX YCIIOBUSX» YCTAHABIMBAIOT MPEACIBLHO-I0NYCTUMBIE
ypoBHH (ITY) Bo3nelicTBUS Ha JTI0/IEH SJIEKTPOMArHUTHBIX U3JIYYCHUN B THAa30He
yactoT 30 kI’ - 300 I'Tm.

[Ipu paboTe paguo u TeaecTaHIMi MarHUTHAs COCTABIIAIONIAs MO0 CBOSH BETUUHHE
HE UMEET CYLIECTBEHHOTO 3HAUEHUS, I0ATOMY HHTEHCUBHOCT DOMMU onieHuBaeTcs
TOJIBKO IO BEJTMYUHE HANPSXKEHHOCTH 3JiekTpudeckoro nois (E, B/M).

Tabauua 1
IIpeneabHo gonmycrumblie ypoBHM IMMU, co3paBaemblie TeJTeBU3HOHHBIMHU
CTAHUUSAMHA
Yacrora, MI'11 1Y, B/Mm
30-60 5
60-120 4
120-240 3
240-300 2,5

[Ipu omHOBpEMEHHOM OOTYYEHUN OT HECKOJIBKUX UCTOYHHUKOB, JIJIS
KOTOPBIX YCTaHOBJIEHBI pa3Hbie [1J1Y, momKkHO coOM0aaThCs CIeayIolee yCIOBUE:

a:Z(HI[ETj <1 (1)

re

E . - HAMPSHKEHHOCTH AJIEKTPUUYECKOTO TOJISI, CO3/1aBa€MOT0 1-HCTOYHUKOM, B/M,

[11Y;- npenenbHO-TO0MYCTUMBIN YPOBEHBb JJIS 1-UCTOYHHKA, B/M.

st 3amuThl HaceneHust or DM MomHbIx Tenepaauoctaniyii (cBeime 100
kBT) KB nuamna3ona, OoHM 1OKHBI pa3MeIaThes 3a MpeeaMy HaceJIeHHBIX MECT,
BJIAJIN OT YKHUJIOW 3aCTPOMKHU.
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Bokpyr TenepaanocTaHnii CO3aI0T CAaHUTAPHO-3AIIUTHBIC 30HBI, pa3MepPbl
KOTOPBIX JTOJKHBI 00eCIIeYrBaTh MPeAesIbHO-I0YyCTUMBIN ypoBeHsh DOMU B
HacCeJICHHBIX MecTax (Tabi.2).

Taonuuya 2
Pa3mepbl caHUTAPHBIX 30H
CyMMapHasi MOIIIHOCTb Pa3mMepsl caHuTapHOM 30HBI, M
nepenaTyuka, KBt

1o 10 B IIpeJIeNax TEXHUYECKOU
TEPPUTOPUU
10-75 200-300
75-160 400-500
6osee 160 500-1000

CanuTapHasi 30Ha pazjeisieTcss Ha 30Hy cTpororo pexxuma (50-100 M) u 30Hy
OTPAaHUYCHHOTO MOJIb30BAHUSI B 3aBUCMMOCTH OT MOIITHOCTH NiepeaaTurka. B 30He
CTPOrOro pexuma J0IMyCKaeTcsl NpeObIBaHUE TOJBKO PAOOTHUKOB Mepeaaroimei
CTaHLIMM, U OTPAaHUYEHHOE BPEMS.

B 30H€ orpaHMYEeHHOTr0 MOJIB30BAHUS MOKHO pacrojiaraTb 00beKThI, B KOTOPBIX
rpakJIaHe MOTJIM ObI HAXOJUTHCS MeHee 8 Jac (rapaxu, X03sHCTBEHHO-OBITOBBIC
MOMEIIICHUS U JIP.)

OHpCIIGJ'IeHI/Ie HaIpsOKCHHOCTH 3JICKTPUYICCKOT'O ITOJIA B pacquHoﬁ TOYKC

_— X

Puc.1. Onpenenenne nanpsixennoctn IMII B pacyeTHOM TOUKe

DJeKTpuuecKast HanpspkeHHOCTh DMU B pacueTHOM TOUKE A ONPEAENSIETCS 10
dbopmyie:

2 *
W-E*A=t_- P )
377 4*g*R’
30*P*p
SV ()
rae: P - momnocTh ncTounuka, Bt

¢ - K03 PUIMEHT HAPABIEHHOCTH aHTEHHBI, Paj
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¢ = arctg % (4)

rac: R - PaCCTOAHUC OT AHTCHHLBI 10 pvaeTHOﬁ TOYKH, M
h - BeICOTA AHTCHHBI, M
X - paCCTOAHHUC OT OCHOBAHHU aHTCHHBI 10 paCLIGTHOI\/’I TOYKH, M.

DnekTpruyeckas HanpsKeHHOCTs OMMU B JKUIIOM MOMEIEHUN OnpeesieTcs
o dhopmyie:

E =x*E (5)

rae: K - ociabnenne DMMU creHamu 3maHus,
k=1 IS KUPIIUYHBIX CTEH;
k=0,2 JJIs ITaHEeJIbHBIX CTEH.

Ilopsaok BeINOTHEHUs1 padoThI
|. BHMMATENBHO M3YyYUTE METOJIWYECKHE YKa3aHUS U BBIIIOJIHUTE PacyeThl B
COOTBETCTBHH C 3a/1aHHEM

3ananue Kk padore

Paccunrath  3JIeKTpHYECKYIO  HampsbkeHHocTh  OMM,  co3pmaBaemoro
TEJIEBU3MOHHBIMM  NEPENAOIIMMHU  AaHTEHHAMH, [0 Mepe  yHaJleHus  OT
teneneHTpa.(X=0, X=50, X=70, X=100, X=150, X=200, X=250, X=300) IToctpouts
rpaduk o =f(X). Onpenenuts Ha KAKOM PACCTOSHUM DICKTPHUYECKAs HATPSHKCHHOCTD
ymenbiaercs Ao [V (tadmn. 1).
OnpenenuTs pa3Mep CaHUTAPHOM 30HBI MO Ta0J. 2 U ONPEACTUTh HAMPSXKEHHOCTh
ANEKTPUYECKOTrO MOJIsl BHYTPH JKUJIOTO JI0Ma, PACTIOJIO0KEHHOIO HA TPaHULIE
CaHWTAPHOM 30HBI U cpaBHUTH C [I/1Y.

IIpumep pacuera

HcxonHble naHHbIC TPUBEACHBI B Ta0I. 3.

Tabnuua 3
h, M 1 xaHan 2 KaHaI 3 xaHan
f, P, f, P, f, P,
100 80| 5000 (110 10000 |210 2500

I'ne:
h- BEICOTA aHTEHHEI;
fi- vacrora, MI'm;
Pi- MOIITHOCTH TiepeaaTunka, Bt
Omnpenenum ITY mis xaxmoro kanana mo tabir. 1 u 3aHecem B Ta0:1.4.
OnpenenuM MEKTPUUECKYIO HAMPSHKEHHOCTh B PACUETHBIX TOYKAX TI0
dbopmyre 3 u pe3ynbTaThl pacuera cBeeM B Ta0i. 4 u puc.2.
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30*P*arclg X |30+5000 * arctg 22
X=50 E =\ h_ 7 1007 100 =3 35 p/m
+ X +

0 =332 8/™

5 =

\/ 3010000 *arctg S0
50° +100°

0 =1,66B/M

302500 *arctg S0

E3 = 2 2
50° +100
0=(2,35/4)* +(3,32/4)* +(1,66/3)* =0,36

Tabauya 4
Pe3yJ1bTaTLI pacueToB
X arctg E, E, E, a
X
h
0 0 0 0 0 0
50 0,464 2,35 3,32 1,66 1,34
100 0,785 2,42 3,43 1,72 1,43
150 0,983 2,13 3,02 1,51 1,11
200 1,107 1,82 2,58 1,29 0,808
250 1,190 1,57 2,21 1,11 0,596
300 1,249 1,37 1,94 0,97 0,456
Iy - 4 4 3 1
a
23
] CaH. 30Ha

1,8 3

1,6

1,4 -
1,2 - nay
1]

04

0,2 1

0 50 100 150 200 250 300

Puc. 2.
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CyMmapHasi MOITHOCTh NIEPEJaTUYNKOB!
5000+10000+2500=17500 BT=17,5xBT
Otcrona o Ta01.2 onpenesnsieM pa3Mep caHUTapHOM 30HBI — 200 M.
Haxonum no ta6:n1.5 senuuuny E mis X=200M 1 paccuuThIBa€M HANPSKEHHOCTh
AIEKTPUYECKOTO MOJISl B KUPIUYHOM U MAHEJIbHOM JOMaX.

Taonuua 5
HanpsizkeHHOCTD 3J1eKTPUYECKOT0 MOoJIst

E, E, E, o
X=200 1,82 2,58 1,29 0,808
Kuprmanerit 1,82 2,58 1,29 0,808
JIOM
ITanenbpHBIN 0,364 0,516 0,258 0,032
JIOM
[y 4 4 3 1

Ha rpanune canurapaoi 30861 OMU B KUPIIMYHBIX U IAHENBHBIX JOMaxX HE
IIPEBBIIIAET JOIYCTUMBIE 3HAUCHUSI.

BapuaHTtsl 3a1aHuid
Paccuurars 251eKTpUUECKYIO HANIPSIKEHHOCTD, CO3/1aBAEMYI0 TEJIIEBU3MOHHBIM
IIEPEIaTUNKOM, I10 MEPE YAAIEHUS OT HETO B COOTBETCTBUM C 3a/IaHHBIM BapHaH-
TOM (Tab1. 6).
B TaGnuiie naHbl BEICOTa aHTEHHBI, YaCTOTHI M MOIIIHOCTh MIEPEIATUYNKOB.

Tabauya 6
JlaHHBI€ 151 BBINOJHEHHUS 3aaHus
Ne | BricoTa 1 xanan 2 KaHan 3 kaHal
Bapy anTeHHBI fi P, f5 P, f3 P3
anra | h
1 300 311100 61 3100 121 6100
2 290 32 |1 1200 62 3200 122 6200
3 280 33 | 1300 63 3300 123 6300
4 270 34 | 1400 64 3400 124 6400
5 260 35 | 1500 65 3500 125 6500
6 250 36 | 1600 66 3600 126 6600
7 240 37 |1 1700 67 3700 127 6700
8 230 38 | 1800 68 3800 128 6800
9 220 39 | 1900 69 3900 129 6900
10 210 40 | 100 70 4000 130 7000
11 200 41 | 1100 71 4100 131 7100
12 190 42 | 1200 72 4200 132 7200
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13 180 43 | 1300 73 4300 133 7300
14 170 44 | 1400 74 4400 134 7400
15 160 45 | 1500 75 4500 135 7500
16 150 46 | 1600 76 4600 136 7600
17 140 47 11700 77 4700 137 7700
18 130 48 | 1800 78 4800 138 7800
19 120 49 | 1900 79 4900 139 7800
20 110 50 | 2000 80 5000 140 8000
21 100 51 | 2100 81 5100 141 8100
22 90 52 | 2200 82 5200 142 8200
23 80 53 | 2300 83 5300 143 8300
24 90 54 | 2400 84 5400 144 8400
25 100 55 | 2500 85 5500 145 8500
26 110 59 | 2600 86 5600 146 8600
27 120 5712700 87 5700 147 8700
28 130 58 | 2800 88 5800 148 8800
29 140 59 | 2900 89 5900 149 8900
30 150 59,.5 3000 90 6000 150 9000

rzae: h - BelcoTa aHTEHHBI, M;
f - vacrora, MI'11 ;

P - momHOCTB MEpenaTurka, BT.
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IpakTnueckasi padora 10

Pacyer puabTpPOB /I OUMCTKH CBAPOYHBIX a3P030JieH

Hean padorbr: OCBOMTH METOAUKY pacyeTa GUILTPOB JAJIS OYUCTKHU

CBAapPOYHBIX a3P030Ji1ei
Teopernueckne nMoJI0KeHHUsI

DnekTpoayroBasi — CBapKa, JJIGKTpOpe3Ka W HallaBKa  METAJUJIOB
COITPOBOX/JAIOTCS  BBIJICICHUEM Ta30B M CBApOYHOM mbUIM. KX OCHOBHBIE
HUCTOYHUKUA - BJEKTpOAbl, (IIIOChl, HariaBouHble cMmecu. [IpoObl Ha cocTaB
a’po30JI€il MOKa3ajau, YTO MbUIb COCTOMT M3 OKHUCIIOB JKEJe3a, MapraHia, KpeMHHUS
U HEKOTOphIX Apyrux. B Tabm. 1 mnOpuBeaeH XUMUYECKUH COCTaB TIbLIH,
o0Opa3yroluics Mpu CBapKe AEKTPOIaMHU.

Tabauya 1

XUMHUYECKHUI COCTaB MbUIH, 00Pa3yIOIIMICS MPU CBapKe IEKTPOIAMHU

Mapxka Mn SiO Fe, CrO Ni | Ti
3IIEKTPOIOB 0, 2 O3 3
YOHU- 4,4 7,0 47, 0,00 - -
13/45 6 2 13*
OMM-5 55 4,5 35, - - _
8 8*
AyCTEeHUTH 3,4 - 43, 3,4 2,0 |0,16*
13(S 2
[IM-7 8,6 4,2 - - - -
*
Menossie - 0,3 9,3 - -
3 0*

* OcrtasibHOE KoNMMuecTBO BbiAeneHu (10100% 1o macce) COCTaBISIOT
OKHCJIBI a30Ta, YIJIepoja U IPyrue ra3bl.

IIpu pacuere GUIBTPOB IJII OYMCTKHA CBAPOYHBIX a’pO30JICH HEOOXOIUMO
VUUTHIBATH, YTO YACTHIEI OKUCIOB, B OCHOBHOM, HMEIOT pasmep ot 10™ Mkm 10 1
MKM. AHajau3 JHUCIIEPCHOTO COCTaBa CYETHBHIM METOJOM I0Ka3a, 4YTO CBapOYHAs
nbUTb cocTouT 10 99% u3 yvactuil pazmepoM Ao 1 mxMm. Oxono 1% cocrtaBistor
YacTHUIIBI 10 5 MKM, a YacTHIIbl pa3MepoM Oosiee, 4eM 5 MKM — JIeCAThIE JOJHU
MIPOIICHTA.
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JUIs OYMCTKM TaKHX a’3po30Jieil MPUMEHSIOTCS (QUIBTPHI, COCTOALINE U3
(GUIBTPOITEMEHTOB TpyOOl M TOHKOM OYHCTKM MNpPU HMX TOCIEIOBATEIHHOM
COCIMHEHUU. YJaBIMBaHUE YacTUll pa3MepoM | MKkM u Ooiee (Tpy0ast o4HCTKA)
BO3MOXHO (UIBTPOITEMEHTAMHU U3 MOPUCTHIX METAUIOB, a YAaCTULIBI C Pa3MEpOM
MeHee 4yeM 1 MkM 3¢ ()EeKTUBHO 3a/Iep KUBaIOT GUIbTPYIONIKe MaTepualbl Tuna OI1
(¢punwtper Iletpsnosa). Onnako dunsTpomarepansl Tuna OIT xopoiio padoraroT
IPU KOHLEHTPALHSX TBEP/IBIX YACTHI[ B a3PO30JIH He Goiee 1 Mr/m®,

Jns  pacdyera (UIBTPOSJIEMEHTOB B KAayeCTBE HCXOIHBIX JaHHBIX
MIPUHUMAIOT:

1) pacxox ¢pubTpyeMoro raza Q, HM’/4, ¢ Y4eTOM TOT0, YTO OT IIOCTOSHHBIX
MECT Ta30IUIAMEHHOW O0pabOTKH MENKHX AeTalied MECTHBIMH OTCOCaMH OOBIYHO
oroautes 1700....2500 HM®/4, a OT TOCTOB KHCIOPOHO-(BITIOCOBOH PE3KH H PE3KH
BBICOKOMAPTaHIIOBUCTOBOM cTayii HA 1 MM TonmuHbl pe3a — 250...500 Mg rasa;

2) OOIIyr KOHIIEHTPAIMIO TMBUICBBIX MpUMeceld B (UIBTPyeMOM Trasze (o
mr/m’. Tlpudem O = Q. + O, TI€ Gy - KOHIEHTPALHS IPUMECEHi ¢ pa3sMepoM YacTHIL
oT 1 MKM ¥ BbIIIIe, (, — KOHLIEHTpAIUs IPUMECEH C pa3MEpPOM YaCTHUIl MEHbIIIE, YEM
1 mxMm. Ilocne mpoxoxkneHus (uibTpa TpyOOH OUYHUCTKHM K (DHIBTPOIIIEMEHTY
TOHKOM OYMCTKH ra3 MOAXOIUT C KOHIICHTPALUEH MU

q2= 02+ Q1. (1)
rae ('; — JA0JsA MBUIM C pa3MepoM 4YacTUl] 1 MKM u OoJiee, mpoxojsiias 4epe3
(GuabTp rpy0OM OUUCTKU. 3HAUEHHUE 'y ONPENEISAIOT 1Mo (HhopMyJIe:

q'1 = qu(1 - o),
rae 1 - 3GEKTUBHOCTH YJIaBIMBAHUS YaCTUI] GUILTPOM TPyOOM OUHCTKHU.
B dopmyie (1) ycinoBHO NpHUHATO, 4TO (PHILTP rPpyOOH OUMCTKH 00J1a1aeT HYJICBOM
7 (PEKTUBHOCTHIO YIIaBIMBAHUS YaCTHI] pa3MEPOM MeHee | MKM.

[Tocne mpoxoxneHus (GUIBTPOdJIEMEHTA TOHKOW OYMCTKM B  Tase
COJIEPKUTCS TbUIb C KOHIIEHTparuen vactuil (3. Jns dunprpomarepuanoB Tumna
®I1 Benuuuna otHOmICHUs (3/Q's 00bIuHO cocTaBiseT 0,0001...0,1 B 3aBHCHMOCTH
OT TUCIIEPCUH TBEPIOH (ha3bl adPO30JIs M YCIOBUHM IKCILTyaTallu (GUIbTPA.

Pacuer  QumbTpa  BBIMONHSIOT Ui ONpEAENeHHs  a)  TUNa
duabTpOMaTepuanioB 1Mo 3aJaHHOW A((PEKTUBHOCTH OYUCTKH U TUIONIAIH
(GUIBTPOBaHMS, IO BEJIMYMHE PAacXo/a ra3a M JOMYCTHMOT0 Ha4abHOTO Tepernasa
naBjeHuss Ha QuibTpe; 0) BpEeMEHHM HENPEephIBHON paboThl 10 pereHepanuu
GuIbTpa MO BETWYMHE KOHEYHOTO Iepemnaaa naBiieHus Ha (uibrpe. Onpemenus
yKa3aHHbBIC ITapaMeTPbl, KOHCTPYUPYIOT QUIBTP.

a) OuibTp rpyool oYMCTKU. DPUIBTPOINEMEHTAMHU TaKOro (PUIbTpa MOTYT
CIIY)XUTh TIOPHUCTHIC MaTepuaabl W3 IOPOMIKOBBIX METAJIOB WM TIOPUCTHIC
ceTdyarbie MeTauibl. Pacuer uibTposnieMenTa rpy0oil OUUCTKH U3 TOPOIIKOBOTO
MOPUCTOTO MeETajula MPOBOMAT TPH CICAYIONIMX HWCXOJMHBIX JaHHBIX: PacXxoj
dbuapTpyemoro rasa Q, HM /4, 1 ero QU3NIECKHE XapAKTEPHCTUKH; KOHIICHTPAIIUS
MBUTH 10 GUIBTPOIIEMEHTA (|, MI/M>; CpEIHHI pa3Mep YacTHI] dep, MKM; TOHKOCTD
ouucTkd O, .5, MKM; HaYaJbHOE  TUAPABIUYECKOE  COMPOTHUBIICHHUEC
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bunbTposnementa AP, [la; KOHeWHOE JOMYCTUMOE THUIPABIUIECKOEC
COIPOTHUBJICHUE (HILTPA U3 YCIOBUH pabOoThl 00mIeii THEBMOCUCTEMBI (AP o) om;
[Ta; BpeMs HemnpepbIBHOW pPabOThl (PUIBTPOIJIEMEHTa T,; IJIOTHOCTH BEIECTBA
BBICOKOIHCIIEPCHBIX a3po30ieil py, T/cM°. JUIs CBapOYHBIX adposoieii p; = 1...4
r/em’.

ITopsinoxk pacuera.

1. ITo 3amaHHON TOYHOCTH OYHMCTKH Oy, .5. OTPEACISICM MaKCHMAaJbHBIN
pasmep mop pumbTpossteMenTa o GopMyire dy max/ Ao age-

2. 3apaBas 3HaueHue nopucroctu 11 B npenenax Benmunuunsl I1 = 0,3...0,5 u
BUJI MOPUCTOrO Marepuana (Hampumep, OpoH3a, CTallb), OMpPEACNsiIEM CpeaHUI
pasMep nop GpUIbTPOIIEMEHTA MO BBIPAKEHHUIO

dn CP— dH maX/O,S'H-O’S MKM.

3. Ilo cOOTBETCTBYIOIIMM 3aBUCUMOCTSIM TalOna. 1.2 gis BBIOpaHHOIrO
matepuana (Hanpumep, CT 50X; ¢gopma dHacTuil — JENecTKOBas) OMpeaesieM
pa3mep (pakuuu nopoika B npeaenax 1...1000 mxm o dhopmyie

do Ccp— dn Cp/Hz MKM.

4. BpiOupaem TonmuHy (QuibTpoMaTepHalia W3 YCIOBUN MPOYHOCTU U
TEXHOJIOTUYHOCTH B mpeaenax h=0,25...2 mm.

5. Tlo 3agaHHOMY HauyaJbHOMY MeEpernaay AaBiICHUS Ha (PUIBTPOIIEMEHTE

C m n
APy, 1 KpUTEpPUATBLHON 3aBUCUMOCTH & = R—(1+ A-RI-1T ) (cm. Tabn.2), Tae

W2 W .d -
zépwn hR n Nce /0’

AP R,
2dncn 7

ompenensieM CKOpOCTh JBMKeHHMs raza B mnopax W, wm/c. B pacuerax
(¢u3nuecKrue XapaKTepUCTUKU ra3za (p — IUIOTHOCTh, [L — BA3KOCTH) OepeM mpu

AP
. P —p _—__Ha4, —
CPEIHNX NapaMeTpax: NAaBICHHA T, = Foy 5 > Temmeparype Tcp = Tsx, re

PBx, TBX — naBieHue u Temneparypa rasza nepes GuiabTpOIIeMEHTOM.
Hpyrue o6o3nauenus: R, — uucno Peitnonbaca; C, A — ko3¢ duuuenTsr; M, n
— TIOKa3aTenu cTeneHu. VX 3HaueHus npuBeieHbl B Ta0I. 2

Tabnuua .2
JlaHHBIE 1151 pacyeTOB

ITopucter | ®opma [lopucrocts, | 3aBUCHMOCTB Koadpurmentsr ITokaszaTenu

1 MeTal YaCTHULL II Ui onpeziene | A C CTEIEeHU
HHS CPEIHETO m n
pa3mepa nop

Bbponza cepbl 0,25...0,42 | (311 / 31-I)- | 0,56 152 0,9...1,72
dyep

Cr. 50X | chepsr 0,25...0,42 1917+ -dy, 5,56:132-10° 0,9...1,72
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80%cepsi+ 0,18...0,32 4,8-172-10° 09...1,72
20%mnecdep.

nenectkosas | 0,18...0,32 I7%-d 1,42-500-1073 0,9...1,72

Yep

Pemas npuBenaeHHoe ypaBHeHHE OTHOCUTENbHO W, MOIydyuM ypaBHEHHE
Mna o =A-I11" -(dncc -pl y)m; B=1-AP_ .d’ /hu-C. Pemenue 3T0ro ypaBHECHHUS JTacT
sgauenue W,,.

6 OnpenensieM mowaab GUIBTPOIIEMEHTA IO HopmyIie

F, = LMZ.
W, 11
7 KoHeyHOe CONpOTHBIICHUE (PHIIBTPOITIEMEHTA PACCUUTHIBAEM I10 (hopmyIie

AT,
AP, =AP,_. .{(1_ o ABh ) [eA—Bl] + h} /h,

1

rnie B = TII(1-Ils)/Woe, We = WpgIl — ckopocth raza mepen
buapTpodTeMeHTOM (CKOpOCTh duabTpanuH); [1p = 0,5 — mMOpUCTOCTh OCEBIIETO B
nopax ocajnka; A; = 5,25 -103, I/c - onbiTHBIN KO3 PUIMEHT; (; = §/p; — 00BEMHOE
colepKaHUE TBEPIbIX YACTHI, T, — BpeMsa paboTel ¢uibTpa, c. [Ipu 3HaueHUUN
APow >( APuau)son PacdeT HEOOXOAMMO IOBTOPUTH, 3ajJiaBas JIPyrue 3HAUCHUS
AP o0, D, T1, mitn, eciiu oTIIMYKE He3HAYUTEIbHO, MOYKHO YTOUHUTH BPEMS T,
[Mpu AP,on <( APa4) on MOXKHO YTOUHHUTD BPeMSI Ty, MPUHSB AP oy = ( APyau) son-

8. Cpennee 3a Bpemsi paboThl (PuiibTpa 0OBEMHOE COJIEpP)KAHHE TBEPIBIX
pUMeceil B TOTOKE rasa 3a GuibTpOM Ipyool OUMCTKH ompeesnseM no hopmyiie

eAl'qHK _1+ eAi'B'h

!
qlcp = In eAi-B-h /A1 . TK .

9. Cpennee MaccoBO€ COJIEp)KAHUE TBEPABIX NPUMECEH B MOTOKE Trasa,
npomeamux (GUIbTPOdIEMEHT 0€3 yueTa Jp, paBHAETCS J'1 = ('jp P r/ems.

10 DddextuBHOCTH OunCTKH paBHA N1 = (U1 - '1¢p) = (91 - 9'1)/01

0) Quibmp MOHKOU OYUCMKU.

B kauectBe (QuuibTpomaTepuania TOHKOW OYHCTKH PACCMOTPUM MaTepual
®III1-25-3,0. Vcxognsie maHHBIC NI pacuera: pacxop ¢uibTpyemoro raza Q,
HM /4 (CM. TPEeIBIAYLIMH pacyer); KOHIEHTPALWS IbUTH, MPOIICAIEil (QHIBTP
rpyooit ouuctku, (', Mr/M® (M. NpEAbIAYIIMNA  pacuer); KOHUEHTPALMS
BBICOKOJIUCTIEPCHON TBUTH (p, MI/M"; JOMYCTUMBIN KOA(PGUIIMEHT MPOCKOKA IO
HaunOoJee npoHuKaromum yactuuam Ko

ITopsnok pacyera.
1. OmpenensgeM KOHLUEHTpPAUMIO YacTHI] MbUIM Tepea (UIbTPOM TOHKOM
O4HCTKH 110 hopMmyIte §'s = Gz + g1, IIpH 3ToM g < | Mr/n’.
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2. 3amaem ckopocTh ¢unsTparmun We 1 GUIbTpodeMeHTa TOHKOM
ouncTkH. Pexomenayemoe 3HaueHne CKopocTH GuiIbTpaluu coctapiser 1...5 cm/c.
B oTaenbHBIX ciyyasx TOMYyCTHUMO yBeJIMuYeHUE ckopocTu ¢uibTpanmu 10 10...20
cMm/c. Ilpu aTom morepu mamienus APy Ha dunbTpolniemente u3 marepuana OI1
MOXKHO paccuuThiBath 1o Gopmyne APy = Wy, - APy, rne AP, — notepu gaBieHus
Ha ¢uibTpodnemMenTe npu ckopoct We = 1.cMm/c. DTO 3HaUECHHE yKa3aHO Ha MapKe
dunbTpytomero  marepuana @I, wHanpumep, dunetp IleTpsHoBa U3
MEePXJIOPBUHIIOBEIX BOJIOKOH Wy 1 BemmumHe Q HAXOauM TUIONaaAbh GUIbTpaIiun
¢ueTposnementa mo Qopmyne Fo = Q/We. B Tabn. 3 mpuBeneHbl OCHOBHBIE
XapaKTEPUCTUKU HEKOTOPHIX (UIBTPOB TOHKOM OYUCTKHA. Bce XapakTepHCTHKH
paccuuTaHbl Ha pexxume paboTsl mpu ckopoctu guiasTpannu We = 4,2 cm/c (150
M/4). GunbrpomarepuanoM ciayxut OII (OIII-25, OIII-15 wau gp. Mapkwu).
Jonyctumas temneparypa skcmnyaranuu 60 °C. Haznauenue - 1Jisi IpUTOYHON U
BBITSDKHOM BeHTW IsiMU. B mapke dunbsTpa, Hanpumep -9, mudpoit o6o3naueHa
mwionags GuibTpauun Fe, M°, a OykBa J| O3HA4YaeT IEPEBSHHBI KOPIIYC.
Conepxamuecs mudpsl B o6o3Hauenun ¢unstpa Mapku JIAUK o3Havarot:
YUCJIUTEINb — HAaYaJIbHOE COMPOTUBIIEHUE TIpH cKopocTu puinbTparuun Wy = 1 cm/c;
3HAMEHATENb — IUIOMAAb (GHIBTPAIUH Fo, M. TaGapHTHBIC pasMepbl OTHOCSTCS K
Kapkacy ¢unbtpa mupunou 2,5 MkM u niepenaaoMm nasienus AP; = 30 Ila mpu 3
MM Bog. cT. (PIII1-25-3,0).

Tabnuua 3
J{aHHBIE 17151 pac4eToB
Ne | Mapka ITnomans Pacxon Q, | ConpotuBnenue I"aGapuTh! Kapkaca, MM
oo | GuiIbTpa bubTpanun HM/d ¢buibTpa Bxonnoe JlnnHa
Fo, M APg, I1a ceueHune
1 1-2,8 2,76 420 137...186 296-318 370
2 J1-6 6,1 900 137...186 320636 370
3 -9 9,0 1350 196...245 320-636 520
4 J-15 15,1 2260 402...471 355:636 750
5 J1-16 15,6 2340 196...245 320-636 470
6 JIAUK 15,1 2250 177 565-735 780
CII-3/15
7 JIAUK 17,5 2250 147 615-995 355
CII-3/17
8 JIAUK 151 2250 235 565-735 780
CII6-15
9 JIAUK 17,5 2350 206 615-995 355
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CII-6-17

3. Ilo BenuumHe ckKOpocTH (UIBTpAIMU OIpeeNsieM pa3Mmep Haubosee
npoHuKamux gepe3 matepuan @I gactu o rpaduky (puc. 1.1) B [5, momoaHwmT.
autep]. MunuMyMm Ha rpaduke COOTBETCTBYET pa3Mepy Hambosee MOHHKAIOUIX
YacTHL.

4. Ilo pasmepy Hambosiee TMTPOHUKAIOIINX YACTHUI[ B CKOPOCTH (DUIbTpaIiuu
HaXOAUM KOX(PQPUIMEHT (QUIBTPYIOMIETO NIEHCTBHS o MO KpuBbIM puc. 1.2 [5,
nonoJHUT. auTep]. COBOKYIMHOCTh KPUBBIX HAa YKa3aHHBIX PHC., a Takxke dhopmylia
APy = Wy - AP; pmamoT ontuManbHOE COOTHOIIEHHE MEXKAY CKOPOCTBIO
(GunbTpany, NOTEPSIMH JABJICHUS M KOI(PPUIMEHTOM IPOCKOKa dYepes
ko3 pUIMEHT a.

5. Ilo HalilcHHOMY 3HAYEHUIO O BBIYUCIIAEM KO3(PPHUIMEHT MPOCKOKA IO
HauboJIee IPOHUKAIOMINM YaCTHIIAM, UCIIOIB3Ys, HCIOb3ys dopmymy Ky = 1047
st cnos ¢unbTpoMatepuana @I mpu crangaptHoM compotuBienun AP;. [Ipu
ATOM CUUTAIOT, YTO (PUIIBTpOMATEPHUAIT DIIEKTPUUECKHU HE 3aPsSHKEH.

6. BeruucisieM BeTMYMHY CTaHJAPTHOTO COMPOTHUBIICHHS (PUIbTpOMaTEpHaIa
npu We = 1 cm/c o gonyctumoMy ko3¢ dunuenty npockoka Kjyon 1 HaliieHHOMY
3HaueHuIo o Mo popmyie (AP1)o = -1g Kpon.

7. OTHOIIEHWE BEIMYHMHBI CTaHAApTHOTO conpoTuBieHus (APp)o
CTaHJApTHOMY CONPOTHUBIEHUIO ofgHOTO cinost PII AP; ompenenser 4ucio ciaoeB
duneTpomarepuana @I no hopmyne Z = (APy)o/ AP;. Oxpyrasiem 3HaueHue Z B
OOJIBIIIYIO CTOPOHY JI0 IEJI0T0 Yucia Zo.

8. PaccunThiBaeM OKOHYATEIBHOE 3HAYEHHE BEJIMYMHBI ITPOCKOKA C YYETOM
OKPYIJICHHS YHCJia CIIOEB JI0 1IeJol BenuuuHbl 1o ¢opmyrne K = 10 PD2 rre
(AP1)z, = APy"Zo — cranmapTHOE conpoTtuBieHue Zg cioes OII.

9. PaccuuthiBaeM cpok ciayxObl ¢uiabTpoMarepuana tr. Jjus sToro
IpeIBapUTEIHLHO PACCUUTHIBAEM MacCy OcajJika Ha (UIIbTPE B €AMHUILY BPEMEHH I10

opmyie G :E.g' 1-K), HCXOI M3 YCIOBHUSI IIOJHOIO OCAXICHHSI YacCTHIl C
pMy. = 2 Yy
[0

pasMepoM, OTJIMYHBIM OT pa3Mepa Haubojee MpoHHWKaromuX dactui. Torma Tr
MOXKHO OIPEJEIUTh 110 OTHOWICHUIO 7; =Gy, /G 4, rrae G- yAelbHas

MaKCHMAIBHO JOMyCTHMas Macca ocanka Ha ®IT (G, = 500...100 r/v°).

10. TloBwmmienue mepemana naBiaeHust APy Ha ¢unbTpe mpu oOpaszoBaHUU
ocaJka ompenessitoT u3 yciaoBusi, 4to npu Wy = 1 cm/c 3a Becb CpOK CITyKObI
yBelIMueHue mnepenana aasieHus He npesblimaer 50...100 ITa. Ilpu cxopoctu
¢unbTpaumun Wy > 1 cm/c pocT mepenaaa JaBiIEHUS MOKHO OINPEICIHUTH 10
dbopmyne APo= Wy, - APgy, monarast APg; = 100 ITa npu We= 1 cm/c. Torna obiiee
conpoTuBieHue (QuIbTpa TOHKOM ounMcTKH APt ¢ ydeTom o0pa3oBaHMsI Ocajka
BbruucisieM o gopmyne APp = APg + AP, tne APg = APy - Zg - Wy — noTepu
JABJICHUSI B PACCUMTAHHOM (UIBTPE TOHKOM OYMCTKHM C YHCIOM CJIOEB
¢unsTpomarepuana Zg npu ckopoct punsrpannu We.
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11. Pacuetnyto 3¢(HEKTUBHOCTh OYMCTKHA MOKHO OMPENENUTh MO (opMyIie
n=1 — K u cpaBuuth ¢ npuBogumoii B padote [5, mm. 9.2] sddekTHBHOCTHIO
OUMCTKM BEHTWISIIIMOHHBIX BBIOpOocOB uisi Mmatepuania DIl npu  ckopocTH

bunsrpanuu We = 4,2 cm/c (Tad. 4).
Cymmapnast 3((PEKTUBHOCT, OUYHUCTKH (WIbTpaMU TPyOOM U TOHKOU

OYMCTKH.

1. CymMapHble oTepH JaBieHus: BEIYUCIAIOT 110 Gpopmyne AP = AP+ APt

I1a.

2. O6myro 3(h(PEeKTUBHOCTh OYHCTKM Ta3a OT MPHUMECEH OMpEeNeNsioT 0

dopmyne n = (9o - 9'2’K)/go.

Tabauua 4
Ha3nauenue duiibtpa PexomeHnyemas OddexkTuBHOCTD
Mapka Matepuaia OUYHCTKH TI0 pasMepy
yactuil 0,2...0,4 MKmM,
HE MEHee
1.0uguctka HETOKCUYHBIX OdIII1-70-02 0,9
BEHTHJISIITUOHHBIX BHIOPOCOB OIIII-70-05 0,99
®III1-15-1,5 0,99....0,999
2.04nCTKa BCHTHJISIIMOHHBIX OIII1-15-3
BBIOPOCOB, coJiepKaIImx OIII1-25-3 0,999....0,9999
TOKCHUYHBIE a3p030JIU ®dITA-15-4

HMpumep.

Paccuntath GUIBTp SISl OUUCTKUA BEHTUJISIIIUOHHBIX BHIOPOCOB, OTBOAUMBIX
OT TIOCTOSIHHBIX MOCTOB ra30IIaMEHHON 00paOOTKM MENKUX JeTajell MECTHBIMU
orcocamMu ¢ pacxomoM raza Q = 2000 HM /4. OO6m1asi KOHILEHTPAIUS THUICBBIX
npumecen B raze gg = 5 MI/M, MPUYEM YaCTHUIl CO CPEIHUM pa3MepoM OosbIie 3
MKM, J; = 4,5 MF/MS, a BBICOKOJUCIIEPCHBIX YacTull MeHee 1 MM, g, = 0,5 Mr/m°.
JlommycTuMble CyMMapHble MOTEpPU JAaBJICHHS Ha QUIbTpe TpyOOH W TOHKOH
OYHCTKH B KOHIE IMKaa padoTel T = 100 u He 6onee (APkou)pon = 0,8-10° Tla.
Jomyctumbrit k03¢ GUIIUEHT TPOCKOKA IO HauOoJIee MPOHUKAIOIIUM YaCTHUIAM JIsI
¢unbTpa ToHKOM ouncTku Ko = 0,001. Temnepatypa raza T = 290 K, naBnenue
Ha BXome B ¢uiabtp Py = 10° Ila, HAYambHBIA Tepenan AABICHHS Ha (GHIBTPE
rpy6oii Ha drIbTpe rpy6oit ouncTkH APyay = 0,15-10° ITa.

Pacuer ¢puibTpa rpydoii 04ncTKH
I. VYuuthiBasg BEeIMYMHY CPEOHUX Pa3MEPOB YaCTHUI[ 3arpsi3HUTENA,
Ha3HayaeM aOCOJIOTHYK) TOHKOCTh OYHCTKM (QuibTpoM 3 MKM, Torjia
MaKCUMaJIbHBIN pa3Mep mop paBeH Apmax = 33 MKM.
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2. 3agasas nopucrocts 11 = 0,45, naxomum d,, = % =8,85mKm.
0,8-(0,45)
3. Bwibupaem wmatepman Ct. 50X (popma wyacTuil — JIETIECTKOBAs)
buapTposnemenTa no tadu.1.2. Toraa cpemuuii pa3Mep 9acTHII MOPOIITKA PABEH
dy, =885/(0,45)" = 43,7.uxm.
4. Ha3znadaeM ToNIMHY Matepuaia GuiabTpodieMenta h = 1 M.
5. Pemas coBMECTHO TpH ypaBHEHHUS C Y4Y€TOM JaHHBIX Tabm. 2 Jyis

marepuaia Ct. 50X, moyryuum ypaBHeHue o =W,° +W, — 5 =0, rjie

5 0,9
a =0]142.0,45¢ -(%J —4,03-102,
5 —6\2
- 201510°(885.10°) _ )

1-107°.180-107" -500
Pemas ypaBuenue, noayuum W, = 0,257 m/c.
2000

3600-0,257-0,45
7. [lepenana nasienust Ha PUIIbTPE B KOHIIE pacueTHOro BpeMeHnu (T = 100 u)
~ 015 10° (1- e—5,251§<1,9461~10’3 )(65,25103-1,810’2-3,6-105 ~1)

=4,804.°.

6. [Imomans ¢punerpanuu paBHa F,

paBeH AP, = - +1.10° =0,576-10° I1a.
1.107-5,25-10-1,946
3HavueHUs MapaMeTPOB, UCIIOJIb30BAHHBIX B pacyeTe, B = 0.45(1-0.5) =1946,
0,45-0,257
45-10°°
=2,5t/eM’; g, = > —_=18-10"".
P1 LPYETE

[Monyuwnu, 9T0 AP <( APyon)son (4acTh mepenana aaBaeHUst OT ( APyon)ion
J0JIKHA OBITh pacrnpeesieHa eie U Ha (UIbTP TOHKOM OUKCTKH).

8. 3a Bpems paboThl (QUIbTpa cpellHee OOBEMHOE COJEpPKAHUE TBEPABIX
npuMecei B moToke 3a QuabTpoM paBHO g, =5604-10"° (6e3 yuera
MEJIKOAUCTIEPCHOM (hpaKIMK ¢ KOHIIEHTpaIen gs.

9. Cpennee mMaccoBoe cofeprKaHWE TBEPABIX YACTHUIl 32 (DUILTPOM TpyOoit
OUYHUCTKHM O€3 ydeTa 4yacTHIl MeHee | MKM paBHO

g1=15,604-10"-2,5-10°=1,4-107 xkr/m® = 1,4 mr/n’.

10. DpdexTuBHOCTh OUUCTKHU (HUITBTPOM paBHA

_ 1,8-10° -5,604-10"°

T 8107

0,99969.

Pacuer ¢puiibTpa TOHKOM OYUCTKHU
YyuthiBas nonyuieHue, 4YTto (QUIbTp TpyOOH OUYMCTKH MOJHOCTBIO
IPOIYCKAET YacTHUIbl MEHee, 4eM | MKM, a TakKe 4acTUIbl OOJIBILIEro pa3Mepa,
npoueAmme yepe3 GuiabTp, MPOBEAEM pacueThl MO CISAYIOIUM MapaMeTpam:
1. KoHueHnTpanus 4acTull bl nepes (puiabTpoM TOHKONH OYUCTKU
g,=0,5+0,0014 = 0,5014 mr/m’.
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2. U3 pacuera dunbTpa rpy00it OYUCTKH CKOPOCTh (PUIBTPAIMHA PABHIETCS
Wo = 0,257-0,45 = 0,1157 m/c. YuuThiBas peKOMEHIYyEMbIE CKOPOCTH JIsl
(GUIBTPOB TOHKOH OYHMCTKH, MOXKHO B pacueTax Jajee OpHEHTHUPOBATHCS Ha 3Ty
ckopocTh. Ilpumem Wy = 10 cm/c. Breibepem dunbrpomarepuan mist GuibTpa
ToHKOM ouncTku DIIN-25-3,0. Ilnomans duneTpanuu paBHseTcs Fgo =
2000/3600-0,1 = 5,556 M.

3. Ilo rpaduky puc. 1.2 [5, AomomHUT. JUT] HAXOAUM, YTO Hambosee
npoHukaromuii pazmep dactui npu We = 10 cM/c paBer dy = 0,24 mxMm (R = 0,12
MKM).

4Ilo rpaduky pwmc.1.3 [5, momomHuUT. JuT] ompenenseM KOIPPHUIUCHT
dunpTpyrommero aeiictemst o = 3,5-10% Ia™ (0,35 mm™ Bog. cT.).

5. BennunHa cTaHgapTHOTO CONMpOTUBIICHUS, obecnieunBaroniero s OIII-
25-3,0 mput o = 3,5-107 ITa" mOmMycTHMYyIO BEIMUMHY MPOCKOKA Kpon = 0,001,
paBHa
—1g0,001

3,5-10

84/1a.

(AR), =

7. Yucno cnoe DIIII-25-3,0, obecneunBaromiee AaHHoe 3HaueHHe (AP1)o,
paBusiercs Z = 84/30 = 2,80. Okpyrasis, noaydum Zg = 3.

8. 3HaueHne BeTUYHUHBI MPOcKoka st Tpex cioeB DIII1-25-0,3

K 21070,353-3»10/10 — 0’7101073

9. Jlna pacuera cpoka cimyx0b1 ®DIII1-25-0,3 onpenenum maccy ocaaka Ha
¢unbTpe B enuHuIy BpeMeHu G =5,01-10"°ke/cn’® U 3anaguM G, =752/ x°. Torna

75-10°°
T = 5
5,01-107%-3600

=4158y

10. Poct mnepemana paBiaeHus Ha QUIbTPE TOHKOW OUYHUCTKUA OT
BBIIIABIIIEr0 ocafka mpu  Wo= 10 cM/c  Apo = 10-10-10 = 10° ITa. IloBsimenmue
JIABJICHUS HA TPEX CJOSIX COOCTBEHHO

®III1-25-3,0 3a cuer W;= 10 cm/c Oymer Apy = 3-3-10-10 = 9-10%IMa. O6miee
MTOBBINICHUE TABJICHHS HA (PUIBTPE TOHKOW OYMCTKUA JTOCTUTACT BETUYMHBI Apr =
10° + 9:10° =1,9:10° Ma.

11. DddextuBHOCTh OuncTKU PrutbTpoMm DIII1-25-3,0 (cm.Tad. 4)

n=1-0,000710 = 0,99929 = 0,9993.
12. Cymmaphas 3 PeKTUBHOCTh OYUCTKHA (HUIBTpaMu IPy0Oil U TOHKOM
OYHCTKH.
a) CymmapHsie otepu gasienus Ap = 0,576-10° + 1,864-10° = 0,595 Ila;
0) obmmas a3 dextuBHocTh ounctkn 77 = (5-0,5014 - 0,710-10'3) -5=0,99993.
[To maHHBIM pacdeTa KOHCTPYHpYeM (UIBTP Ha OCHOBE PEKOMEH AN,
MIPUBEJCHHBIX PaHEE.
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