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. . . . . 
BMna,r:i:Kax BOHM BMHMKaIOTb B pe3yJihTaT1 Bl.D:ClKaHHH nmmqHMX qacTMH BMCOTHHX 
rpe6eHiB npM nrnpoTHMX nepeTBopeHHHX TepMo6apMqHoro nomr TponoccpepM. 

Y po6oTi [8] KJiaCMcpiKOBaHO KBa3iCTa:o;ioHapHi aHTMIJ;MKJIOHM Ha TPM TMnH: 
YJibTpanomrpHi, noJIHpHi i 3axi,r:i:Hi. YJibTpanomrpHi aHTMIJ;MKJIOHM € BMCOKMMM i 
cpopMyIOTbC.51 HaCaMnepe,z::i: XOJIO.D:HMMM MaCaMM noBiTp.51. Tpa€KTOpi51 nOJI51pHMX 
aHTMIJ;MKJIOHiB cnp51MOBaHa B OCHOBHOMY 3 niBHiqHoro 3axo,z::i:y Ha niB,r:i:eHHMH cxi,z::i:. 
3axi,r:i:Hi KBa3iCTa:o;ioHapHi aHTMIJ;MKJIOHM MaIOTb B OCHOBHOMY 3CYB i3 3axo,z::i:y Ha 
cx1,z::i:. 

y CTaTTi [9] 6yna 3anponOHOBaHa TMni3aIJ;i51 KBa3iCTa:o;ioHapHMX 
aHTMIJ;MKJIOHiB 3a 03HaKOIO reorpacpiqHoro nOJIO)KeHH.51 ,r:i:aHMX 6apMqHMX YTBOpeHb. 
B paMKax TaKOI TMni3a:o;iI 6yno BM3HaqeHO 10 TMniB npo:o;eciB 3 BMCOKMMM i 
MaJIOPYXJIMBMMM aHTMIJ;MKJIOHaMM. KopOTKa xapaKTepMCTMKa TMni3a:o;i'i: 1-ii TMn -
CTa:o;ioHapHMH aHTMIJ;MKJIOH Ha,r:i: paiiOHOM EpMTaHCbKMX OCTpOBiB, 2-ii TMn -
Ha51BHiCTb CTa:o;ioHapHMX aHTMIJ;MKJIOHiB Ha,r:i: niBHiqHo-3axi,r:i:HMMM paiioHaMM €lJP, 
3-ii TMn - CTa:o;ioHapHi aHTMIJ;MKJIOHM Ha niB,r:i:eHHOMY cxo,z::i:i €lJP, 4-ii TMn -
CTa:o;ioHapHi aHTMIJ;MKJIOHM Ha,r:i: :o;eHTpaJibHMMM o6naCT51MM 3axi,r:i:Horo CM6ipy, 5-ii
TMn - CTa:o;ioHapHi aHTMIJ;MKJIOHM Ha,z::i: CKaH,r:i:MHaBiE:IO, 6 - ii TMn - CTa:o;ioHapHi
aHTMIJ;MKJIOHM Ha,z::i: :o;eHTpaJibHMMM o6naCT51MM IIiBHiqHOI ATJiaHTMKM, 7-ii TMn -
CTa:o;ioHapHi aHTMIJ;MKJIOHM Ha,r:i: paiiOHOM HopBe3bKOro MOp.51, 9-ii TMn - CTa:o;ioHapHi
aHTMIJ;MKJIOHM Ha,r:i: niBOCTpOBOM TaiiMMp, 10-ii - CTa:o;ioHapHi aHTMIJ;MKJIOHM Ha,r:i:
paiiOHOM EapeHIJ;OBOro MOp.51.

3ri,r:i:HO [10, 11], 3a Hanp51MOM TpaE:KTOpiii 6JIOKYBaJibHi aHTMIJ;MKJIOHM MO)KHa 
no,r:i:iJIMTM Ha TPM TMnH: cxi,r:i:Hi, niBHiqHo-3axi,r:i:Hi (niBHiqHi) i 3axi,r:i:Hi. TMni3aIJ;i51 
6yna npoBe,r:i:eHa no 150 BMna,r:i:Kax 6JIOKYBaJibHMX aHTMIJ;MKJIOHiB, 51Ki 6yJIM BM51BJieHi 
3a nepio,z::i: 1949-1989 pp. CTMCJia xapaKTepMCTMKa ,r:i:aHOI TMni3a:o;iL 3axi,r:i:Hi 
6noKyIOqi aHTMIJ;MKJIOHM no,r:i:iJI51IOTbC51 Ha ,r:i:Ba ni,r:i:TMnM. O,r:i:Hi 3 HMX nepeMir:o;aIOTbC.51 
i3 3axo,z::i:y Ha niB,r:i:eHb Ypany, ,z::i:e BOHM iCTOTHO cnoBiJibHIOIOTbC.51 i CTa:o;ioHyIOTb ,z::i:o 
qoTMpbOX ,z::i:i6, ,r:i:OC5IraIOqM no BepTMKaJii noBepxHi 300 rIIa. lHllli, nepeMir:o;yIOTbC.51 
3 ATJiaHTMKM Ha TepMTopiIO Cxi,r:i:HOI €BponM, cTa:o;ioHyIOTb B paiioHi KapnaT ,z::i:o 7 
,z::i:i6, no BepTMKaJii BOHM ,z::i:er:o;o HM)Kqe i p03BMBaIOTbC51 ,z::i:o noBepxHi 500 rIIa. 
MaKCMMYM IX nOBTOpIOBaHOCTi cnocTepiraE:TbC.51 y BepecHi-)KOBTHi, rpy,r:i:Hi­
JIIOTOMY, MiHiMyM Bi,r:i:MiqaE:TbC.51 3 6epe3H51 no TpaBeHb. IIiBHiqHo-3axi,r:i:Hi 
6JIOKYBaJibHi aHTMIJ;MKJIOHM MO)l(Ha TaKO)K po3,r:i:iJIMTM Ha ,r:i:Ba ni,r:i:TMnM. 1-ii ni,r:i:TMn -
aHTMIJ;MKJIOHM, m:o ,z::i:iiilllJIM ,z::i:o niB,r:i:eHHOI qacTMHM Ypany, icHyIOTb TaM 7-10 ,z::i:i6. 
MaIOTb BeJIMKi BepTMKaJibHi p03MipM ,z::i:o 200-100 rIIa. 2-ii ni,r:i:TMn - YTBOpIO€TbC51 
Ha,r:i: TepMTOpiE:IO CKaH,r:i:MHaBiI, aHTMIJ;MKJIOHM nepeMir:o;yIOTbC.51 Ha He3HaqHy 
Bi,r:i:cTaHh i cTa:o;ioHyIOTb 3 :o;eHTpoM Ha,r:i: CaHKT-IleTep6yproM a6o MiHCbKOM. BOHM 

MaIOTb BeJIMKi ropM30HTaJibHi p03MipM, a no BepTMKaJii MeHllli 3a nonepe,r:i:Hi (,z::i:o 300 
rIIa) i MeHllli 3a TPMBaJiiCTIO icHyBaHH.51. MaKCMMYM IX nOBTOpIOBaHOCTi 
cnocTepiraE:TbC.51 3 rpy,r:i:H.51 no 6epe3eHb i B )KOBTHi, MiHiMyM - B KBiTHi i BepecHi. 
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PIICYHOK 1.1 - IlOBTOpIOBaHOCTi (%) 6noKyBaHb Ha,z:i: ATJiaHTIIKO-€BporreiichKIIM 
periOHOM ,z:i:m13IIMHix MiC5IIJ;iB 1958-2002 pp, po3paxoBaHIIX 3a 

. . . . 
,[(BOMa p13HIIMII rn,z:i:eKCaMII - p13HIIIJ;51 reorroTeHIJ;laJibHIIX BIICOT 

(yBepxy), ocepe,z:i:HeHIIM IIOTeHu;iaJibHIIM BIIXOp (BHII3Y) [23] 

lcHyIOTb ,z:i:e51Ki rreBHi po60TII, B 51KIIX HaronornyE:TbC51 Ha 3B1513KY 
iHTeHCIIBHOCTi i JIOKaJii3au;i'i 6JIOKYBaJibHIIX aHTIIIJ;IIKJIOHiB 3 COH5J:qHOIO aKTIIBHiCTIO 
i 3 TaKIIMII pe)Kl-IMaMII 3araJibH01 IJ;IIPKYJI51IJ;i'i aTMOCcpepII, 51K KBa3i,n:BopiqHe 
KOJIIIBaHH51 [29] i EJib-HiHbO [30-32]. Bi,n:3Haqa€TbC51 rri,z:i:Bmu;eHa IIOBTOpIOBaHiCTb 
6noKyIOqI-Ix CIITyau;iii B poKII 3 Jia-HiHh51 rropiBH5IHO 3 Enh-HiHhO B IIiBHiqHiii 

rriBKyni i 3BOpOTHe crriBBi,[(HOIIIeHH51 B IIiB,n:eHHiii. B po6oTax [33-35] 6noKyBaHH51 
y BIICOKIIX IIII-IpOTax crriBBi,[(HOCIITbC51 3 HeJiiHiMHIIM pe)Kl-IMOM IIiBHiqHo'i KiJihIJ;eBOl 
MO,[(II rno6aJibHIIM pe)Kl-IMOM, 51KIIM BII51BJ151€TbC51 B ATJiaHTIIIJ;i 51K 
IIlBHlqHoaTJiaHTifqHe KOJIIIBaHH51. 

13 













,J 

' 

,J 

' 

a) 

0,006 
"'" 

, 

0,270

I 

I 4,293.

Pz 

7,518 

'tj" 
lf) 
,......, 

'� 

PE 

3,268 

.. 

I 

6) 5 4561
' 

1,080
Pz 

8,636 

0 
\C) 
\C) 

lf) 

,, 

- PE
, 

0,549 7,128 

• 

1,753

1,973

1,260
� 

' 

6,910

-
, 

-
, 

+ 

I 0,630
I 

Kz 

5,099

0 
t--
'tj", 
0 

,, 

KE 

4,837 

I

.2,010

♦ 
1 2 900
I ' 

Kz 

12,880

' 

00 

00 

lf) 

KE 

10,740

I

,i0 ,930

0,320
"'" 

, 

"'" 

, 

0,120

0,990
"'" 

-

, 

0,420

PHCYHOK 1.2 - IHTerpoBaHi eHepreTHqHi xapaKTepHCTHKH (3arracH 10
5 )::()K/M2, 

2rrepeTBOpeHHH - BT/M ) ,z::i:m1 30HH iHTeHCHBHOro :UHiffiOHY (a) 
Ta 6noKyIOqoro aHTHIJ;HKJIOHY (6) [52] 
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PHCYHOK 1.3 - Ycepe,r:i:HeHi iHTerpOBaHi eHepreTHqHi xapaKTepHCTHKH (3arracH 
105 )::()K/M2, rrepeTB0peHH51 - BT/M2) .D:JI51 BH6yxoBHX D;HKJIOHiB [54] 

1. 5 BHCHOBKH ,z::i:o po3,r:i:iny 1

OcTaHHiM qacoM 6JIOKYBaJibHi rrpou;ecH aKTHBH0 ,z::i:ocni.r:i:)K)'IOTbC51 yqeHHMH -
MeTeoponoraMH. Ane qiTKOro BH3HaqeHH51 6JIOKYBaJibH01 CHTyau;i'i B ,r:i:aHHH qac He 

icHyE:. MmKJIHBO, u;e II0B1513aH0 3 pi3HHMH T0qKaMH 3opy aBTOpiB Ha icHyIOqy 
HayKoBy rrpo6neMy. EaraTo BIDKJIHBHX acrreKTiB caMoro rrpou;ecy 6noKyBaHH51 me 
0CTaToqHo He BHBqeH0. ToMy Ha cyqacH0MY eTarri p03BHTKY HayKH HeMaE: qiTKOro 
BH3HaqeHH51 6noKyBaHH51 i He ccpopMyJibOBaHi Heo6xi,r:i:Hi i ,z::i:ocTaTHi YM0BH iioro 
icHyBaHH51. EnoKyBaHH51 51K BeJIHKOMaCIIITa6HHH CTaJIHH rrpou;ec B aTMOCcpepi € 
o,r:i:HiE:IO 3 0CH0BHHX rrpHqHH KpyrrHHX aHOMaJiiii rroro,r:i:H, 51Ki M0)K)'Tb icHyBaTH B 
qac0B0MY MaCIIITa6i Bi,r:i: TH)KH51 ,z::i:o ce3oHy. )::(ocni,r:i:)KeHH51 TaKHX rrpou;eciB 51BJ151€ 
co6oIO BeJIHKHH rrpaKTHqHHH iHTepec .D:AA cepe,r:i:Hb0CTp0K0BHX i ,r:i:oBr0CTp0K0BHX 
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)::(o,r:i:aTKOBi xapaKTepHCTHKH, Heo6xi,r:i:Hi ,z::i:m1 6noKyBaHHH, € 6iJihIIIi ropH30HTaJibHi 
p03MipH Ta TpHBaJiiCTb, Hi)K ,z::i:mr 3BHqaiiHoro CHHOIITHqHoro rrpou;ecy. llaCTO 
BHMOrOIO ,r:i:JIH BHHHKHeHHH 6noKyBaHHH e HaHBHiCTb rrepeKH,r:i:aHHH 
BeJIHKOMaCIIITa6H01 XBHJii Ha piBHi Tporrorray3H (pHC. 3.6). 

5IKmo po3rmr,r:i:aTH HaBe,r:i:eHy Ha (pHC. 3.6) eBomou;iIO XBHJib Poc6i 51K THIIOBY 
,z::i:n51 BHHHKHeHH51 6noKyBaJihHoro aHTHQHKJIOHY y Tporroccpepi, TO Ha AT-500 rIIa 
BiCb 6apHqHoro rpe6eH51 .I1:J151 BHrra,r:i:Ky aHTHll;HKJIOHiqHoro 3CYBY BiTpy 6y,z::i:e 
opiE:HTOBaHO 3 rriB,r:i:eHHOro 3axo,z::i:y Ha rriBHiqHHH cxi,z::i:, a .I1:J151 BHrra,r:i:Ky ll;HKJIOHiqHoro 
3CYBY - 3 rriB,r:i:eHHoro cxo,z::i:y Ha rriBHiqHHii 3axi,z::i:. 3a o6ox KOHcpirypau;iii po3paxyHoK 
iH,r:i:eKcy 6noKyBaHH51 ,r:i:aCTb HaHBHiCTb 6JIOKYBaJibHOro aHTHll;HKJIOHY Ha,r:i: 
TepHTOp1€IO, mo po3rJI51,r:i:aE:TbC51. 

a) 

-
-
-
-
-
-

0 
6) 

------------------------------3> 

PHcyHoK 3.6 - CxeMaTHqHe rro,r:i:aHH51 ,r:i:Box THrriB rrepeKH.I1:aHH51 XBHJii, mo rroKa3YE: 
,z::i:ecpopMau;iIO Bi,r:i:rroBi,r:i:HOl i30JiiHil IIOTeHu;iaJibHOl TeMrrepaTypH 

rro6JIH3Y Tporrorray3H: BHTHCKaHH51 B Harrp51MKY eKBaTopa IIOBiTp51 3 
HH3bKHMH 3HaqeHH51MH IIOTeHu;iaJibHOl TeMrrepaTypH B Me)Kax 3OHH 3 

aHTHll;HKJIOHiqHHM (a) Ta ll;HKJIOHiqHHM 3CYBOM BiTpy (6) [73]. 

CTpinKa rroKa3YE: Harrp51MOK eBOJIIOu;i
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)::(ocni,r:vKeHHH npOBO,l]
J
IJIHC5l no 119 BHna,z::i:Kax 6noKyBaHH5l, 5£Ki 6yJIH 

BH5CBJieHi 3a nepio,z::i: ,z::i:ocni,z::i:)KeHH5l 3 1998 no 2008 pOKH Ha,z::i: TepHTOpiE:Io €BpOnH. 
y ci 6JIOKYBaJibHi CHTya:uj'i 6yno KJiacmpiKOBaHO Ha TPH KaTeropi'i: 6e3nocepe,z::i:Hb0 
6JIOKYBaJibHHH aHTH:D;HKJIOH (I), rpe6iHb 3 :UHKJIOHiqHHM 3CYBOM BiTpy, BiCb 5CKOro 
Ma€ Hanp5CMOK 3 niB,z::i:eHHOro cxo,z::i:y Ha niBHiqHHH 3axi,z::i: (II) Ta rpe6iHb 3 
aHTHIJ;HKJIOHaJibHHM 3CYBOM BiTpy, 5CKHH Ma€ opiE:HTa:o;iIO 3 niB,z::i:eHHOro 3axo,z::i:y Ha 
niBHiqHHii cxi,z::i: (III). 

I.:(i KaTeropi'i BH3HaqaJIHC5l Ha KapTi a6COJIIOTH01 6apHqHo'i TOnorpacpi'i AT -
500 rIIa. 3po3yMiJIO, mo BH5CBHTH npo:o;ec, nOKa3aHHH Ha (pHC. 3.6), MO)l(Ha Kpame 
Ha KapTi AT-300 rIIa a6o AT-200 rIIa, 5£Ki po3TaIIIoBaHi 6JIH)Kqe ,z::i:o Tpononay3H. 
Ane y :u;iii po6oTi BHKOpHCTOByBaBC5l iH,z::i:eKC 6noKyBaHH5l, po3paxOBaHHH 3a ,z::i:aHHMH 
Ha AT-500 rIIa i TOMY Ha :UbOMY piBHi 6apHqHe none e TpoxH iHIIIHM Bi,z::i: HaBe,z::i:eHoro 
Ha (pHc. 3.6), a caMe Ha AT-500 rIIa MO)l(Ha no6aqHTH ccpopMoBaHHii :o;eHTP 
aHTHIJ;HKJIOHaJibHOro BHxopy. CaMe TOMY 3 

'
5CBHJiaC5l TpeT5l KaTeropi5C -

6JIOKYBaJibHHH aHTHIJ;HKJIOH. IIpHKJia,ll;OM rpe6eH5l 3 :UHKJIOHiqHHM 3CYBOM BiTpy 
MO)Ke 6yTH CHHOnTHqHa CHTya:o;i5e, HaBe,z::i:eHa B ,z::i:o,z::i:aTKY A Ha (pHc. A. I), 
6JIOKYBaJibHOro aHTHIJ;HKJIOHY - Ha (pHC. A.5), Ta rpe6eH5l 3 aHTHIJ;HKJIOHaJibHHM 
3CYBOM BiTpy- Ha (pHC. A.6). 

3a onHCaHOIO KJiaCHcpiKa:o;iE:IO 6yno BH3HaqeHO nOBTOpIOBaHiCTb KaTeropiii 
6JIOKYBaJibHHX CHTya:o;iii Ha,z::i: TepHTOpiE:IO ,z::i:ocni,z::i:)KeHH5l 3a nepio,z::i: 3 1998 no 
2008 pp. Pe3yJihTaTH HaBe,z::i:eHo B Ta6n. 3.3. HeB�o 6aqHTH, mo Haii6inhIIIY 
nOBTOpIOBaHiCTb MaIOTb 6JIOKYBaJibHi npo:o;ecH KaTeropi'i I, T06TO 6e3nocepe,z::i:Hb0 
6JIOKYBaJibHHH aHTHIJ;HKJIOH. 

Ta6JIHIJ;5l 3.3 - IlOBTOpIOBaHiCTb (KiJihKiCTb BHna,z::i:KiB) 6JIOKYBaJibHHX 
CHTya:o;iii 3a KaTeropi5CMH 

KaTeropi5C I KaTeropi5C II KaTeropi5C III 
(Az) (II,z::i:C) (II,z::i:3) 
64 23 32 

AHaJii3 npocTopoBo-qacoBoro po3no,z::i:iny 6JIOKYBaJibHHX CHTya:o;iii ,11;03BOJ15£€ 
3p06HTH TaKi BHCHOBKH. 

1. IIpOT5lrOM 0,ll;HHa,ll;IJ;5CTH poKiB, 3 1998 p. no 2008 p.' KiJihKiCTb
6JIOKYBaJibHHX npo:o;eciB Ha,z::i: ,z::i:ocni,z::i:�BaHHM periOHOM CTaHOBHJia 119' T06TO 
npH6JIH3HO 10 CHTya:o;iii Ha piK. Haii6iJihIIIa KiJihKiCTb 6JIOKYBaJibHHX aHTHIJ;HKJIOHiB 
Mana Mic:o;e y 2003 po:o;i ( 15 BHna,z::i:KiB ); HaiiqacTiIIIe TaKi aHTHIJ;HKJIOHH 
peecTpyBanHC5l BJiiTKY (36 BHna,z::i:KiB ), a HaiiMeHIIIa 'ix KiJihKiCTb 6yna 3acpiKcoBaHa 
B3HMKY (25 BHna,z::i:KiB ). 
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)J;O)];ATOK r
BepnIKaJibHMM po3rro,z::i:in eHepreTMqHMX xapaKTepMCTMK aTMOCcpepM 3a pi3Hi ,r:i:aTM i 
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