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ZAGADNIENIA OCHRONY ATMOSFERY PRZED 
ZANIECZYSZCZENIAMI

Streszczenie. Zanieczyszczenie atmosfery może być pochodzenia naturalnego i 
spowodowane działalnością człowieka. W artykule autorzy przedstawili źródła 
zanieczyszczenia.

THE PROBLEMS ATMOSPHERE PROTECTION AGAINST POLLUTION

Summary. Pollution of atmosphere can be of natural and origin caused by human activity. 
Sources of this pollution have been presented by the authors.

B cooTBeTCTBHH c 06meeBponeHCxoH KOHBeHttHefi no BonpocaM 3arpa3HeHHs 

aTMoccjtepbi 3arpH3HeHneM ee CHHTaerca npaMoe hjih KOCBeHHoe nonajtamte b B03flyniHbifi 

6accettH ;no6oro BemecTBa b TaKOM xojntHecTBe, KOTopoe B03fleHCTByer Ha xanecTBo h 

cocTaB B03ayxa, Han oca Bpen juoaaM, jkhboh h HexcuBoii npupoae, 3KOCHCTeMaM, 

npHpoflHbiM pecypcaM -  Bcefi OKpy>KatomeH cpeae CornacHO ochobhlim npwHUHnaM 

KOHBeHUHH, 3arpx3HeHHeM aTMOC<j)epbi, noMHMO Bbi6pocoB b  B03«yx MaTepnanbHbix nacTHu, 

CHHTaerca Taxace npHBonamne k  ymep6y Bbi6pocbi aHepran. TaxttM o6pa30M myM, 

BHSpauHH, H3ny4eHna, ynapHbie B03nyniHbie BOjtHbi, HarpeTaa Bona b oxjiaanTejiax 

HBnatoTca pa3H0BH,nH0crraMH 3arpH3HeHHa B03flyuiHoro GacceitHa. SaapnmemtH eojOyuaiopo 

6acceuHct MO>xeT HMeTb xax npttpoflHoe, Tax h atrrponoreHHoe nponcxo>KfleHne. flpHpo^Hon 

nbunt bo BceM Mtipe 3a roa Bbwejtaerca nopanxa (770-2200)T06 t ,  HCTOHHHxaMH 

npoMbiuuieHHofi nbum, nona^taiouteH b aTMOC<J>epy, hbjuuotch: TeonoBbie 3jtexTpocTaHUHH, 

Me'rajuiyprHHecxaa h XHMHnecxaa npOMbiinneHHOCTb, ropHOfloSbiBaromne npennpHaraa, h 

npennpHHTHa CTpoHTenbHbix MaTepnajiOB (ueMeHTHaa npombimneHnocrb, xnpnHHHoe
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n p o H 3 BOflCTBO, a o ó b i n a  m e Ó H a  h  T .n . ) ,  T p a H c n o p T H b i e  c p e a c T B a ,  c e a b C K 0 X0 3 a í ic T B e H H b ie  

p a 6 o T b i h  T .n .

B u e jiO M  B c e  B H flb i H e a o B e n e c K o ñ  a e s r re a b H O C T H  n p n B o a « T  k  B b i a e a e H w o  b  a T M o c ^ e p y  o t  

960 a o  2615)-106t  n p o M b im a e H H o i i  n b u iH .

n p s i  3 t o m  H a  a o a i o  T p a H c n o p T a ,  n a n p H M e p ,  b  CU1A n p n x o a n T c a  8 %  B b ió p a c b iB a e M o ñ  b 

aT M O C t¡)ep y  n b i a n ,  ( b  t o  B p e in a  KaK aoas T e n jiO B b rx  C TaH U H H  f lO C T H r a e r  25%, a  apyrnx 

n p o M b im a e H H b i x  OTpacaeñ -  50%) b  T e p M a H H H  B b ió p o c  n b i a n  T e n a o B b iM H

3jieKTpocTaHi4HaMH h  o T o n H T e jib H b iM H  y cT aH O B K aM H  c o c T a B j i a e r  80%, a H a a o a i o  

T p a H c n o p T a  n p n x o a H T c a  H e c K o a b K O  r i p o u e n r o B

B c p e a n e M  n o  C e B e p H O M y  n o a y m a p m o  n p o u e H T n o e  c o o T H o m e H H e  n o  B b i6 p o c y  r ib u i n  

o c h o b h m x  n p o M b iu u ie H H b ix  O T p a c a e ñ  c o c T a B j i a e T :  T3C -  27%, M e T a a a y p r H H  -  31,8% ( b  t o m  

H H C Jie 10% j w r e H H o e  n p o H 3 B o a c T B o ) ,  n p e a n p H S T H a  c r r p o H T e j ib H b ix  M a T e p n a a o B  ( u e M e m - n a a  

n p o M b im jie H H O C T b , K H p n H H H o e  n p o H 3 BOflCTBO, a o ó b i n a  m e Ó H a  h  T .n . )  -  8,1%, H a  a o a i o  

xH M H n ec K H X  n p o H 3 BOflCTB n p u x o a H T c a  1,3%, n o  T p a H c n o p T y  b  u e a o M  a a H H b ie  O T c y rc T B y io T , 

o a H a K O  m o x c h o  n p e a n o a a r a T b ,  h t o  H e  n p e B b i in a e T  3-5% h  H M e eT  T e H a e H u n i o  k  

y M e H b in e H H K ) , KaK 3 a  c n e r  y a y H i i i e H H s  K a n e c T B a  a o p o r  h  T p a H c n o p T H b ix  c p e a c T B ,  t b k  h  b 

p e 3 y j ib T a T e  o n e p e a c a i o m e r o  p o c r a  3 H e p r e r a H e c K H x ,  M e r a a a y p r H H e c K H x ,  x m m h h c c k h x  m 

h h h x  n p o M b iu u ie H H b ix  M O in H O C T eñ .

O flH a K O , a o a a  n b u iH  b  o 6 m e M  ó a a a H c e  3 a r p a 3 H eH H H  B o a a y u i H o r o  ó a c c e ñ H a  c o c r a B a a e r  

B c e r o  1 0 % ,  b  t o  B p e M a  K aK  b  H e r o  n o c T y n a e T  a o  M iu u ii iO H a  p a 3 a H H H b ix  3 a r p a 3 H H T e a e H  

o p r a H H H e c K o r o  n p O H C x o a c a e H H H . O c h o b h h m h  n p H M e c a M H  s B a s n o T c a  OKHCb y r a e p o a a ( 3 2 % ) ,  

A B yoK M C b c e p b i ( 1 5 % ) ,  y r a e B o a o p o a i > i ( 1 2 % ) ,  O K CH flbi a 3 0 T a ( 5 % ) .

B a T M O C ^ e p e  3eMan n o cT O B H H O  H a x o a H T c a  H e  M e H e e  250 m j ih .  B3 B e u ie H H b ix  n a c r o n  

( a 3 p o 3 0 J i e ñ ) ,  n e  C H H ra s  B p e a n b i x  r a 3 0 o 6 p a 3 H b ¡x  n p H M e c e ñ  ( h x  K o a H n e c T B O  a o c r u r a e T  90% 

o t  o ó m e ñ  M a c c b i  3 a r p a 3 H H T e a e ñ ) .  C y n e r o M  B b i ó p o c a  b  a T M O C ^ e p y  M o p c K H x  c o a e ñ  ( a o  3 

M a p a ,  t  b  r o a )  o 6 b e M  B b i ó p o c a  B c e x  B H a o B  a 3 p o 3 o a e ñ  m o k c t  n p e B b i n i a T b  2,5 M a p a .T  , H3 

h h x  o t  5 a o  50% H M eiO T  a H T p o r i o r e H H o e  n p o H c x o a c a e H H e .  B p e 3 y a b T a T e  x o 3 a iíc T B e H H O H  

a e a T e a b H O C T H  n e a o B e K a  b  a T M O c i j ie p y  e a c e r o a H O  B b ió p a c b iB a e r c f l  15 M a p a ,  t  y r a e K H c a o r o  

r a 3 a ,  a o  450 M aH . t  c e p w ,  a o  5000 t  6 e H 3 - ( a ) - n n p e H a ,  b  O K o a o 3 e M H o ñ  o ó o a o n K e  a T M o e c jie p b i 

r i o r a o m a e T c a  a o  10 M a p a ,  t  K H c a o p o a a .  Ho y a c e  k  K O H u y  XX C T o a e r a a  r o a o B o ñ  B b ió p o c  

y r a e K H c a o r o  r a 3 a  n p e B b iC H T  43 M a p a ,  t ,  aB yO K H C H  c e p b i  -  355 M aH .T , a 3 0 T H b ix  c o e a i iH e H H ñ  

-  180 M aH .T . C o a e p a c a H H e  b  a x M o c c f ie p e  3 e M a w  K H c a o p o a a  H a x o a H T C s  b  n p e a e a a x  1,2 -  1015 

t ,  h  e a c e r o a H O  3 a n a c  e r o  n o n o a H a e r c a  H a  7-1010 t  3 a  c a e r  <j)0 T 0 C H H T e3 a ,  b  t o m  H H c a e  5;5 • 

1 0 10 t  e r o  n p o a y U H p y iO T  a e c a .  B H a c T o a m e e  B p e M a  T e x n o c c j i e p a  n o r a o m a e T  e r o  b  1 5  p a 3
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60/ibiue neM Bce acHBoe Ha 3eMjie. YrneKHCJioro ra3a b aTMoecjjepe 3cmjih coaepacHTca 2- 

1012 t .  TexHoreHHbie Bbiôpocbi npHBeayr k yßejiHHeHMK) ero  coaepacaHna b aTMOccjiepe k 

2025 r. Ha 40-42%  no othouichm k) k  ypoBHio 1958 r.

B  HacToameñ paOoTe Mbi BKpaTue ocraHOBHMca Ha 3KOJiorHHecKHX npoÖJieMax y r o / i b H o ñ  

h pyflHoñ npoMbiiujieHHocTH, a Taioxe oojiee aeTaabHO paccMOTpHM BanaHue TpaHcnopTHoíí 

HHíJjpacTpyKTypbi Ha pernonaabH yio 3KoaornHecxyio CHTyauwo.

H ctohhhkom 3arpH3HeHnn B03ayinH0Íí cpeaw  b ropHoaoobiBatomeñ npoMbiuuieHHOCTH 

HBjisnoTC» 6ypoB3pbiBHbie pa6o™ , norpy3Ka h TpaHcnoprapoBaHHe ropuofl Maccbi, a  TaKaœ 

OTBajibi nycToñ nopoaw  (tcpphkohhhkh). BHyrpH nocaeaHHX b caeacTBHe caM0B03ropaHHa 

fljiHTejibHoe BpeMH HfleT ropeHHe y raa  h nwpHTa, coripoBO/Kaatomeeca BbiaeaeHneM 

cepHHCToro ra3a, okch^ ob y raepoaa , npoayxTOB B03roHKH cmojihcthx BemecTB.

I I p n  n p o H 3 B O flC T B e M a c c o B b ix  B3 pb iB O B  H a  x a p b e p a x  r a 3 0 - n b u i e B o e  o ó a a K O  n o a H H M a e T c a  

H a  B b ic o T y  b H ecK O JibK O  c o T e H  M e r p o B ,  t.k . T e M n e p a T y p a  o o j i a x a  r o p a 3 a o  B b iu ie  

T e M n e p a T y p b i  o K p y a c a i o m e r o  B0 3 a y x a .  ü o a  B0 3 a e ñ c T B n e M  B0 3 f l y i n H o r o  n o T o x a  o ö a a x o  

n epeH O C H T C B  b c T o p o H y  H a  3 H ä H H T e jib H o e  p a c c T o a H n e ,  x o T o p o e  3 a B n c n T  o t  C K o p o c T H  B e T p a . 

n p H n e p e H o c e  o 6 jiaK O  p a c c e H B a e r c a  h c y B e a H H e H H e M  p a c c T o a H K a  o t  M e c r a  B3 p b iB a  

n o B b im a e r c H  a o a a  B b in a a a e M o f í  H a  3 eM aK > M e a K o a H c n e p c H o ñ  n b u iH . T a x ,  H a  p a c c r o a H H H  9 0  

M o t  M a c c o B o r o  B3 p b iB a  K O JiH H ecTBO  n b u iH  p a 3 M e p o M  ó o j i b i n e  4  mkm M o>xeT  a o c r a r a T b  9 , 9  %  

o ô m e r o  K O JiH H ecT B a, a  p a 3 M e p o M  M e H b iu e  1 ,4  mkm -  6 5 , 7 % .  H a  p a c c T O s m n n  6 0 0  m 

K OJiH H ecTBO  n b u iH  p a 3 M e p o M  6 o a e e  4  mkm y M e H b u i a e r c a  a o  3 , 7 % ,  a  p a 3 M e p o M  M e H b in e  1 ,4  

mkm M OíKeT f lo C T H ra T b  7 9 , 9  % .  O ó t e M  r a 3 0 - n b i a e B o r o  o ó a a x a  n p H  M a c c o B b ix  B3 p b iB a x  

c o c T a B j i a e T  1 5 - 2 0  mjih m 3 , x o H u e H T p a u n a  n b u iH  b o Ô Jia K e  K o a e ô a e r c a  b n p e a e a a x  o t  6 8 0  n o  

4 2 5 0  M Jir / m3, y a e a b H o e  n b u i e o 6 p a 3 0 B aH H e c o c r r a B a a e T  0 , 0 4 3 - 0 , 2 5 4  k t  H a  1 x r  B3 p b iB a e M o r o  

B B .  n p H  M a c c o B b ix  B3 p b iB a x  B b ic o T a  r a 3 0 - n b i a e B o r o  o ô a a K a  a o c r o r a e T  1 6 0 0  m 

K o H u e H T p a u n s  C O  b  B e p x H e ñ  n a c T H  o ô a a K a  a o c T H r a e T  0 , 0 4  %  h a s y o x c n a a  a 3 0 T a  -  

0,007% (b M O M eH T B b ix o f l a  h3 K a p b e p a  n e p e 3 1 ,5  -  2  mhh. n o c j i e  B3 p b iB a ) .  B p e M a  

p a c c e H B a H H H  o ö a a x a  3 a  n p e a e a a M H  K a p b e p a  m o/K C T a a H T b c a  a o  n o a y n a c a .  P a 3 B H T H e r o p H b i x  

p a ô o T  c y r j i y 6 j r e H n e M  xapbepoB ao  1 5 0 - 2 0 0  m yace npHBoamr k TOMy, h to  b 6e3BeTpeHHbie 

aHH h aHH TeMnepaTypHoii nHBepcMn(KoaHHecTBO tbkhx  aHeñ b rosy , b 3aBHCHM0CTH o t  

KaHMaTHHecKHx ycjiOBHH, HacHHTbiBaerca o t  3 0  n o  8 0 )  paooTbi b xapbepax H3-3a 

3arpH3HeHHa B03ayxa npwocTaHaBaHBaiOT Ha HecKoabKO CMeH.

KapbepHaa nbiab xanecTBeHHO OTanHaeTca TeM, hto b Heil b Goabinux KoannecTBax 

coaepao-iTca CBOÔoaHaa OKHCb xpeMHHa b xpHCTaaaHHecxoM cocToaHHH. /leyoKHCb KpeMHua 

Bbi3biBaeT npo(j)eccHOHajibHyK) 6oae3Hb -  nHeBMOKOHM03, nbiaeBoñ Ty6epKyae3.
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EflHHOBpeMeHHoe o6pa30BaHne BpeaHbix ra30B h  nbijiw b  npouecce B3pbiBa conpoBoacaaerca 

aycopounefi s t h x  ra30B noßepxHOCTbK) TBepabix nacTHu nbijin. IIo nannbiM HeKOTopbrx 

3apy6e>KHbix HCcaeaoßaHHH [2] Taxaa nbijib coaepacHT o k h c h  yraepoaa ao 0,09 Mr Ha 1 r 

ribuiH h flßyoKHCH a30Ta o t  0,1093 ao 0,1839 Mr Ha 1 r  nbuiH. BbiaeaeHHe b  aTMOccjiepy 

cepHHCTbix w a30THbix coeflHHeHHÍi npeacraßaaeT Hpe3BbiHaíÍHyK) onacHOCTb. B npouecce 

nepeMemeHua b  aTwoc^epe Bbiôpocbi o k h c h  cepbi h  a30Ta npeBpamaiOTca b  ceprryK) h  

a30THyio KHCJiOTbi, Bbinaaaa Ha 3eivuiK) MHoraa 3a c o t h h  h  t m c h m h  KHjioMerpoB o t  MecTa h x  

Bbiopoca. O h h  HaHocHT ymepö pacTHTeabHOCTH, 3aopoBbio aioaen, cnocoöcTByioT 

3arpa3HeHHio 3eMeab h  BoaHbix pecypcoB, pa3beaaK)T nocTpoíÍKH, MeTaaaHHecKne 

KOHCTpyKUHH h  TpaHcnopTHbie cpeacTBa b  pa3Mepax, oueHHBaeMbix MHorHMH MHaanapaaMH 

aoaaapoB (ToabKO no 1 7  BocTOHHbiM uiTaTaM CLUA 3 t o t  ymepö HCHHcaaeTca un^pofi 1 0  

Mapa aoaaapoB b  roa, b  t o m  nncae o t  Koppo3HH MeTaaaoB -  7 Mapa. B TepMaHHH ymepö, 

npHHHHaeMbiH BbiöpocaMH aHCTbBM aepeßbeB, 3aTpoHya 6oaee 50% h x  oomeñ naomaan, b  

Tbicanax 03ep Eßponbi h  CeBepHOH AMepHKH ypoßeHb KHcaoTHOCTH noBbicHaca HacrroabKO, 

HTO ecTecTBeHHaa nonyaauua pbi6 an6o coxparnaacb, an6o noaHOCTbK) Hcne3aa.

TaKHM o6pa30M CHHareHne BbiôpocoB BpeaHbix ra30B  b  aTM0C(}>epy npeßpamaerca b  oaHy 

H3 nepBOonepeaHbix npoöaeM yaynuieHna SKoaorHHecKOH cmyauHH b  ropHoaoôbiBaromen 

npoMbiuiaeHHOCTH h  aoaacHO ocymecTBaaTbca b  caeayioiuHx HanpaßaeHuax:

H e o ô x o a H M O  H e 3 a M e a a H T e a b H O  n p H C T y n H T b  k  p a 3 p a 6 o T K e  T e x H o a o r n h  y T H a u 3 a u H H  

n o p o a b i  C T a p b ix  T ep p H K O H O B  n y r e M  n e p e p a ß o T K H  h x  b  a o p o a c H O - C T p O H T e a b H b ie  M a T e p n a a b i  

( m e ö e H b ,  C B H 3yroLU H e h  T .n . ) .  B T o a c e  B p e M a  c a e a y e r  H cm iiO H H T b  C K a a a n p o B a H H e  n y c r o ü  

n o p o a b i  r o p H b i x  n p e a n p n a T H H  b o  B H e u iH H e  O T B a a b i, n c n o a b 3 y a  a a a  s t o t o  a n u i b  

B b ip a ö o T a H H o e  n p o c r p a H C T B O  r n a x T  h  x a p b e p o ß ,  a n ß o  O B p a r a  h  a p y r n e  n y c T O T b i b  3eM H O H  

K o p e .

H 3 B eC T H O , HTO n p H  B e a e H H H  B 3pbIB H bIX  p aÖ O T  O aH H  KT T p O T H a a  O C T a B a a e T  T O abK O  b 

ro p H O H  M a c c e  6 o a e e  5 0  a  o k h c h  y r a e p o u a  h  O K H c a o B  a 3 0 T a ,  7  a  h  6 o a e e  a a a c e  H a  

p a c c T o a H H H  10-30 m  o t  3 a 6 o a .  l l p n  e a c e r o a H o ü  n o T p e Ö H O C T H  Y K p a H H b i b  n p o M b i in a e H H b i x  

BB 170-180 T  n p H  y a e a b H O M  o 6 p a 3 0 B a H H H  o K c u a a  y r a e p o a a  70-110 a / k t  h  O K H c a o B  a 3 0 T a  5- 

8 a/Kr b  a T M o e tJ ie p y  B b i ö p a c b i B a e r c a  o t  10 a o  20 M a p a  a o k c h u o b  y r a e p o a a  h  o t  1 a o  1,5 

M a p a  a O K H c a o B  a 3 0 T a .  I l p H  y a e a b H O M  p a c x o a e  BB 0,37-1,03 k t / m 3 b  B 0 3 a y x  B b i 6 p a c b i B a e r c a  

o t  0,03 a o  0,17 K r  n b u iH  H a  1 K y 6 .M  ro p H O H  M a c c w . O c h o b h h m h  H a n p a B a e H u a M M  

y a y n u i e H H a  3 K o a o rH H e c K O H  c m y a u H H  b  r o p H o a o ö b i B a r o i a e H  n p o M b i u i a e H H O c r a ,  nO M H M o 

p e m e H u a  n p o ö a e M b i  o T B a a o o ö p a 3 0 B a H H a  c a e a y e T  C H H T aT b c o ß e p u ie H C T B O B a H H e  T e x H o a o r n u  

ö y p o ß b i x  h  B 3 p b iB H b ix  p a ö o T ,  c n o c o 6 c T B y i o m n x  6 o a e e  n o a H O H  a e T O H a u H H  BB, y a y n u i e H H i o
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KanecTBa 3 a 6 oH K H , CH H>K eH Hio y a e a b H o r o  p a c x o a a ,  a  TaK>Ke 3 a M e H y  c y m e c T B y i o m e r o  

a c c o p T H M e H T a  BB 6 o a e e  3 K o a o r n H e c K H  6 a a ro n o a y H H b iM H  p e u e m r y p a M H , b  M acTHOCTH

3 M yjIbC H O H H bIM H  C O CTâBaM H .

cDyHaaMenxajibHbiM peuieHneM 3aaawH caeayeT CHHTaTb nepecMOTp CTpyicrypbi 

3Heproo6ecneHeHH5i npoMbiuuieHHOCTH 3a chct CHuaceHH» aoôbiHH TBepabix u noBbimeHna 

yaeabHoro noTpeôjieHiia »hakhx h ra30o6pa3Hbix anepropecypcoB, a TaioKe 

B0306H0BJWeMbIX SHeprCTHHeCKHX HCTOHHHKOB (3HepTH5I cojiHua, Berpa/repMaabHbix BOfl). 

Ha TeppHTopwH yxpaiiHbi pasßeaaubi okojio 50 MecTopoacaeuHM neijmi, 6ojiee 200 ra30Bbix 

h ra30K0HfleHcaxHbix MecrropoacaeHHH ,b AicBaTOpHH HepHoro Mopa cocpeaoToneHbi 

orpoMHbie pecypcbi npHpoaHoro ra3a b raapaTHOM coctohhhh. K HacToameMy BpeMeHM b 

rjryôoKOBOflHofi nacra BriaaHH u KOHTHHeHTaabHoro CKjiOHa HepHoro Mopa BbiaBaeHO 5 

KpynHbix ra3ornapaTHbix noaeii(H3 hhx 3 b npeaeaax YicpanHCicoro uieabcjja) c 3anacaMH 

ra3a o t  20 ao 50 Ft. Oôwhho noa hhmh HMeiOTca cKonaeHna npHpoaHoro ra3a nan Hetfira, 

4T0 eiae öojibuie noBbimaeT ueHHOCTb ra3oraapaTHbix MecTopo*aeHHH. IIo aaHHbiM 

poccHÍicKHX yneHbix 3anacbi ra3ornapaTOB b cothh pa3 6oabiue cyMMapHbix 3anacoB yraa, 

HecJ)TH u ra3a bo Bcex pa3BeaaHHbix MecTopoa<aeHnax. Eme oaHHM hctomhhkom yaymueHHa 

SKoaorHHecKofi oöctehobkh aBaaerca pa3pa6oTKa TexHoaoniH noBTopHoro H3BaeneHHa 

noae3Hbix komíiohchtob m Tax Ha3bmaeMbix TexHoreHHbix MecTopo>KaeHHH, T.e. 

npoMbimaeHHbix OTxoaoB (xBOCTOxpaHHawm, oTBaaoB, ropoacxHx cBaaoK u T.n.). B 

HacToamee Bpevia Ha YxpaHHe HaxonaeHO ôojiee 33 Mapa t  TBepawx OTxoaoB, Ha ee 

TeppHTopwH HMeeTca 6oaee 500 TexHoreHHbix MecTopo>xaeHHH, KOMnaexcHaa nepepaöoTKa 

KOTopbix b  5-15 pa3 BbiroaHee neM TpaanuHOHHaa aoôbina n o6orameHne cooTBeTCTByiomnx 

MHHepaaoB. B pe3yabTaTe Moryr 6biTb noayneHbi noae3Hbie MHHepaabi c oflHOBpeMeHHoñ 

yTnan3auHeií npoMbimaeHHbix OTxoaoB h MeHbuieñ yaeabHoñ 3KoaorHHecKoñ narpy3Koñ Ha 

aoöbiny eanHHUbi n.n. (naioc 3kohomhh Ha reoaoro-pa3BeaoHHbix paóoTax, Tarace onacHbix 

3KoaorHHecKn). YxpaHHa npoaojiacaeT «BbipaöaTbmaTb» eaceroaHO OTxoaoB croabKO, 

CKoabKO 12 EBponeñcKHx cTpaH, BMecre B3aTbix. IIpH 3tom nocaeaHue nepepaoaTbiBatoT 

exceroano cBbiuie 400 MaH. t  arax OTxoaoB, noaynaa 6oaee 40 Mapa aoa. aoxoaa (T.e 100 

aoa.3a t ) .  B xanecTBe nptiMepa moxcho yxa3aTb Ha npeaaoaceHHe no nepepaöoTxe 5 Mapa t  

>xeae3HopyaHbix uiaaxoB b  KpHBÔacce, b  pe3yabTaTe nero o ó e c n e n e H H e  nepHoñ 

MeTaaayprHH cbipbeM moxcct 6biTb aocrarHyro 6ec xapbepHOH aoôbiHH b  TeneHHH no 

MeHbiaeíí Mepe 50 aeT. Ilpn 3tom moxcho c3KOHOMHTb 6oaee 1 Mapa. Kß/nacoB 

3aeKTpo3HeprHH h yMeHbuiHTb BpeaHbie Bbiöpocbi b  aTMOC(})epy KpnBopo>KCKoro perHOHa Ha 

MHorwe MHaanapabi anTpoB aaoBHTbix ra30B, t.k . nepepaóoTxa uiaaMOB b  >Keae3opyanbiM
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KOHUCHTpaT öyfleT ocymecTBnarbca 6e3 HcnojibsOBaHHa BM. 3aMeTHM, h t o  npon3BOflCTBo 

nocjieziHHX TaioKe conpoBoamaerca h h t c h c h b h b i m  3arpa3HeHHeM B03flyuiH0H cpeflbi M o > k h o  

Taioxe ynoMSHyTb o nepcneimiBe ncn0Jib30BanHa uijiaMMOB MapraHueBbix oöoraTMTejibHbix 

4)a6pnK B KanecTBe c/x yaoöpeHHH, yMeHbiHHB TeM caMbiM MacuiTaöbi xHMHnecKHX 

3KOJiorHHecKH onacHbix npoH3BO«CTB. Eme o a h h m  BaacHbiM pe3epBOM caeflyer cHHTaTb 

CHHxceHHe yaeubHbix 3Hepro3aTpaT Ha eflHHHuy aoObißaeMoro MHHepajibHoro cbipba, t . k .  b  

HacToamee BpeMa Ha YxpaHHe s t o t  noKa3aTejib npeBbimaeT cpeflHeeBponeñcKHíi öoaee neM 

b  TpH pa3a.

OflHHM H3 cymecTBeHHbix HCTOHHHKOB 3arpa3HeHna aTM0C(|)epbi aBJiaerca 

SKcnjiyaTwpyeMbiH aBTOTpaHcnopT, aBTOMOÖHJibHbie «opora, yjiHUbi. IlocjieaHHe b 

3KOJiornHecKOM nuaHe cjieayeT paccMaTpHBaTb He TOJibKO Kau MHaceHepHbie coopya<eHHa, h o  

h  Kax BbiTHHyTbie b  jiHHMK) npeanpHaTHa, KOTOpbie BbinojmaioT TpaHcnopTHyto paöoTy u 

npH 3TOM reHepwpyioT nbuib h  ra3bi. KpoMe Toro amt CTpoHTeJibCTBa aßTOMOÖHjibHbix aopor 

h  yjiHu Tpe6yiOTCs xaMeHHbie Maxepnajibi, aoöbina KOTopbix Taioxe conpaa<eHa c BblöpocaMH 

nbuiH, ræsoB, OTpHuaTeubHbiM íteñcTBHeM y^apHbix B03flyuiHbix b o j i h  h  B036yameHneM 

ceñcMHHecKHx b o j i h  BjiHUHiie aßTOMOÖHjibHbix flopor h  /jBH*ymeroca no h u m  

aBTOTpaHcnopTa Ha oxpya<aK>inyio cpejiy npoaßjiaeTca b  c j i o j k h o m  B3aHMOfleñcTBHH pajia 

(JiaKTOpOB, KOTopbie m o > k h o  paaziejiMTb Ha flBe rpynnbi: «aopoacHbie» h «TpaHcnopTHbie». K 

aopojKHbiM (JjaKTOpaM o t h o c h t c h :  3aHarae noa CTpoHTejibCTBO aBTOMOÔHjibHOH floporn u ee 

coopyxceHHÍi 3eMeabHbix yroflHñ; HapymeHHe ejjHHCTBa h  uejiocTHocra npiipoflHoro 

KOMujiexca; n3MeHeHne npwpoflHbix KOMnjiexcoB h  pejibecjia m c c t h o c t h  b  nepnoji 

CTpoHTeJibCTBa. K TpaHcnopTHbiM cjjaKTopaM OTHOcaT luyM h 3ara30BaHH0CTb B03ayuiHoro 

ôacceHHa, B03HHKaiomHe b  pe3yjibTaTe jiBH>KeHna aBTOMOÓHJibHoro TpaHcnopTa, 

3arpM3HeHne npujieraiomeñ k jiopore nojiocbi BpeanbiMH BemecTBaMH, HaxoaamMMuca b 

OTpaöoTaHh bix ra3ax aBTOMOÔHjia, a TaioKe b  jiopo>KHOH nbuiH. O j i h h  aBTOMOÔHjib b  cpexiHeM 

norjiomaeT ea<eroaHO 4 t  KHCJiopoaa u BbiöpacbiBaeT c BbixjionHbiMH ra3aMH npuMepHo 

oflHH x r  CBHHua, 800 Kr OKCHfla yrjiepona, o k o j i o  40 k t  o k c h a o b  a30Ta h  noHTH 200 k t  

pa3JiMHHbix yrjieBOflopoflOB [3], B ycjioBHax 3KcnjiyaTauMn aBTOMOÓHjibHbiñ amejib npii 

cropaHHH oflHoñ t  TonjiHBa BbiöpacbiBaeT 15-18 xr ca>Kn. IIpn s t o m  rjiaBHoñ onacHOCTbio 

caacH aBjiaerca nepeHoc KaHueporeHHbix BemecTB, b  HacTHOcra 6eH3(a)nHpeHa, 

ajicop6Mpyioinnxca Ha noBepxHOCTH ee HacTHip B s t o m  cjiynae oraocHTejibHaa t o k c h h h o c t b  

ca>KH CTaHOBHTca b  500 pa3 Bbime neM o k h c h  yrjiepojia. ABTOMOÖnjibHbie BbixjionHbie ra3bi -  

3TO CMecb npuMepHO 200 BemecTB. B h h x  coaepamTbca yraeBOflopoflbi -  He cropeBume vtnvt 

He nojiHocTbio cropeBiiiHe KOMnoHeHTbi ToruiHBa, «ojia KOTOpbix pe3xo B03pacraeT, ecjiH
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flBHraTejTb paôoTaeT Ha Majibix o ô o p oT a x huh b momcht yB eu HM en na cKOpocTH n p n  crapTe bo 

B p eM a 3aTopoB u y Kp acHoro cnraaua CBerotJJopa, T.e. b ropoucKHx ycuoBHax. Hmbhho b 3to 

Bp e M a  BbiflejiaeTca öojibuie Bcero HecropeBiuHX HacTHu: n p H M e p H O  b 10 pa3 Go ub me , H e M  

n p H  paöoTe uBHraTeua b HopMajibHOM peacHMe. IIomhmo okhch yrue poua u OKCH.ua 

yruepoua(couep>KaHHe ero n p H  paôoTe UBHraTeua b H O p M a u b H O M  peacHMe 2 ,7% )  b 

BbixuonHbix ra3ax coaepacaTbca aubueraubi, oôuauaioiUHe pe3K H M  3a n a x o M  h

pa3upaa<a K)mH M uencTBHeM. K hhm OTHOcaTca aKpoueHbi h <})opMaubuerHu, oóuauaroiuHH 

oc o ó e H H O  CHJibHMM ueiicTBHeM H a  neuoBeKa. Ü 3 HH c u a Hepa3uoacHBuiHxca yr ue BO uo po uo B 

TonjiHBa cueuyeT Ha3BaTb HenpeueubHbie hx P33hobhuhocth (rexcaH h neHTeH). H 3-3a 

He n o uH or o cr opaH Ha T o n u H B a  b UBHraTeue nacTb yrue BO uopouoB n p e B pa m a er ca  b caacy, 

couepacamyto cMOUHCTbie BemecTBa, b sacTHOCTH n o u H U H K U H H e c K H e  yrueBOUopoubi, 

ruaBHeiiuiHM h3 KOTopbix aBjiaeTca y n o M H H a B L U H H c a  paHee 6 eH 3(a)nHpeH.

yueubHbiił Bec TpaH cn op Ta  b 3arpa3H e H H H  aTMOCcj)epbi BecbMa 6 o u b m o ñ :  b CIIIA 

n p o u e H T  BbiöpocoB okhch yruepoua uocTHraeT 9 2 % ,  b T e p M a H H H  iiohth 100%,

y r u e BO u o po uo B cooTBercTBeHHO 4 9  h 50%. J in n  pacneTa K O H u e H T p a u H H  o K CH ua yr uepo ua b 

n p HT pa cc oB O M np oc TpaHCT Be MoaceT 6 biTb H c no ub 3 0BaHa cueuyromaa MeTouHKa. 

K o H u e H T p a u H a  H a  6 o p u w p e  n p oe3a<eñ nacra (Cp) b Mr /M3 mo/kct 6 brrb on p eueueHa h3 

cooTHOuieHHa:

cp = 7 ,3 8  +  0 ,0 2 6 N  +  S A  (1)

3uecb

N -  HHTeHCHBHOCTb UBH>KeHHa aBTOMOOHuefi b UByx HanpaBueHHax: aBT/wac

2]A  -  cyMMa nonpaBOK, ywHTbiBaiomHx OTKuoHeHue 3auaHHbix ycuoBHii o t npHHaraix,

Hanôouee ranHHHbix.

XA = Ai + A2 + A3 (2)

Ai - OTKuoHeHHe KOUHHecTBa oÔLuecTBeHHoro h rpy30Boro TpaHcnopTa b oölucm noTOKe 

UBHaceHHa o t npHHaToro b pacneTe 70%; Ha Kaacubie 10% OTKUOHeHHa npHHHMaeTca 

no n p a B K a  4 ,6% ;

A2 - H3M e H e H H e  cpe u He ñ  cKopoc ra noTO Ka o t npHHaToií 4 0  KM/nac Ha Kaacubie 10 KM/nac 

uaeTca n o n p a B K a  12% ;  u o  CKopocTH 7 0 KM/nac n p o H c x o u H T  yMeHbineHHe 

KOHueH Tpau HH, CBbirne -  yBeuHHeHHe;

A 3 - H 3M e H e H n e  n p o u o u b H o r o  y K U O H a  u o p o r n  o t HyueBoro (Ha Kaatubie 2%  n p H H H M a e T c a  

nonp a B Ka 1,5%).

KoHueHTpauHa CO Ha paccToaHHH x ot uopora (b HHTepBaue 1,5-30 m) b 3aBHCHMOCTH 

ot HHTeHCHBHOCTH UBHJKeHHU (N) MOxceT onpeueuaraca no cueuywiUHM (jjopMyuaM [4]
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c0= ax'b e'dx , (3)

rae:

a =  0,035 N + 3,25;

b =  e (-44,4 +  7,4631nN + 0,0094N ); (4)

d =  e (0,945 -  0,7751nN +  0,00074N ); 

ripH X > 3 0 m  H HHTeHCHBHOCTH flBPDXeHHJI 300< N < 1100

Co= 0, lx  + 0,0127N  + 3,55 (5)

E cjih BflOJib MarncrpajiH HMeiOTca nocaflxH xycrap h h xa, flepeBbCB b oahh rjih Hecxoflbxo 

paflOB, CHH>xeHne xoHpeHTpauHH CO 3a hhmh M oxer SbiTb paccHHTaHo cjieflyiomHM  

o6pa30M:

a) CHHxceHHe xoHueHTpauHH 3a xycrapHHxoM cK= ai N  + bi

6) CHHxceHwe xoHueHTpauHH 3a praaMH flepeBbeB <y= a2 N  + b2

b )  CHHaceHHe xoHueHTpauHH npH HajiHMHH h flepeBbeß h xycTapHHxa Ckp= a3 N + b3 

3flecb :

a ,=  H + 2,29; b ,=0,44 H + 0,48 (6)

H -  B b ico T a  x y c T a p H H x a , m ;

a2=  (- 0,5 n¡2+  5,1 n ¡ - 3)-10’3 ; b2=  (-0,55 n;2 + 10,45 n i-4 ,l)-1 0 '' (7)

n p  1,2,3 -  Huaro paflOB flepeBbeB;

a3 = (-2 ,52 rijj 2+ 16,52 n¡r  7 ,47 )-10'3 ; (8)

b3= (-0 ,872 n¡j 2+ 5,37 n¡r  2,654), (9)

rae:

i - HHCJTO paflOB aepeBbeB 

j - HHCjio paflOB xycTapHHxa, i = j

KoHueHTpauHa CO Ha nepexpecTxax onpeflejiaerca nyreM yMHoaceHHa 3naLieHna 

xoHueHTpapHH Ha Haw6ojiee 3ara30BaHHoñ MaracTpaflH Ha xo3cj)(j)nuHeHT a, xoTopbiñ paBCH: 

a  =  ( l + N 2/ N 1); (10)

rae :

Ni -  HHTeHCHBHOCTb flBHJxeHRH TpaHcnopTHoro noTOxa no raaBHOH MarHCTpajiH, aBT/nac; 

N 2 -  t o  >xe b o  BTopocTeneHHOM MaracTpaflH.

KoHueHTpauna CO Ha ynacTxax c ycraHOBHBiueHca cxopocTbio flBHxceHiia noToxa 

(qnep ) paccHHTbiBaeTca no <J)opMyjie

_ ( N ncpF)W2[l + l,17(H/B)3/2]
9nep g(U0+l)/3 O O
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rae :

F = 10'4,1,75 (102-l,43P + 1)V2-10‘2-2,67(10'3-5,14P+1)V+1 (12)

N nep -  HHTeHCHBHOCTb f lB H » e H n a  aBTOMOÓHJieH H a  n e p e r o H e  b  f lB y x  H a n p a B J ie H H a x ,  a B x /H a c  

(>200);

V -  C K o p o c T b  n o T O K a , K M / n a c ( > l  5);

P -  npouenr r p y 3 0 B o r o  aB H > K C H na (0<P<100%);

U o- C K o p o c T b  Berpa H a  y j i H u e ,  m /c ;

H,B -  B bIC O Ta 3aC T pO H K H  H U IH p H H a y jlH U b l (0<H/B<1).

TaKHM o6pa30M 3Haa HHTeHCHBHOCTb aBH>KeHHa TpaHcnopTa m o > k h o  onpeaejiMXb 

ypoBeHb 3ara30BaHH0CTH npHTpaccoBoro B03ayuiHoro npocTpaHCTBa h  oueHHXb CTeneHb 

onacHOCTH an a  cpeaw  o6nxaHna.

H3 MHCJia MeponpHHTHH, cHH>KaK)LUHx 3KOjiorHHecKyK) Harpy3Ky xpaHcnopxHO- 

aopo)KHbix o6beicroB, m o x c h o  Ha3BaTb HecKOJibKO c Hameñ t o h k h  3peHna Han6ojiee 

cymecTBeHHbix. K h h m  m o x c h o  oTHecTM caeayioiuHe:

- coBepmeHCTBOBaHHe TpaHcnopTHbix cpeacxB b  HanpaBJieHHH CHHaceHHa yaejibHoro 

pacxoaa ropiOHe-CMa30HHbix MaxepHanoB, noBceMecTHoe npuMeHeHHe cfmjibTpoB ana 

o h h c t k h  BbixaonHbix ra30B, BHeapeHHe aBHraxeaeíí BHyxpeHHero cropaHua Ha 

BoaopoaHOM ToruiHBe h  ajieKxpoaBHraxeaeñ.

BHeapeHHe MeHee x o k c h h h b ix  a o p o > K H O - c x p o n T a n b H b ix  M a T e p H a n o B , ocooeHuo

FlO K pblTH H  .

o6a3axeabHoe ycTpoficTBO nbuienorjiomaioiuHX aeconojioc Bflo/ib aopoacHbix 

Marncxpaaeil.

M a K C H M ajib H o e  y M e H b u ie H H e  h h x b h c h b h o c x m  a B x o M o 6 H jib H o r o  a B n > K e H n a  b  r o p o a a x  m 

HaceaeHHbix nyHicrax.

- npw npoeKTHpOBaHHH h  CTpoHTejibCTBe aBTOflopoxcHbix MarHCTpaaeñ CTpeMHTbca k 

aocTHxceHMK) yKjiOHOB nojiOTHa, npH6jiH*aiomnxca k yioiOHaM Hc/a MarHcxpaaeñ.

Y K a 3 a H H b ie  M e p o n p n a x n a  6 y a y x  c n o c o 6 c x B O B a x b  c h h >k c h h k ) 3 a rp a 3 H e H H O c x H  a x M O c c jie p b i b 

He c K o a b K O  p a 3 .
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Abstract

In accordance with European convention relating to pollution of atmosphere means direct or 

indirect penetration to atmosphere a lots of different substances which have influence the 

standard and composition of atmosphere. It is in degree causing to damage people and nature. 

Pollution of atmosphere can be of natural and origin caused by human activity. Sources o f this 

pollution which are among others have been presented by the authors:

- pollution with dust origin caused by natural and human activity, 

ecological problems o f mining (ore and coal mines),

- incinerating mine waste heap, large mining waste heap,

mining exploitation and explosive works in quarry (unwholesome gases, dust),

- transportation.


