







































































































































































































































































































































































































































































































































































































































































Puc. 3. PajgnonokanuoHHass kapTa HAKOIUIGHHOTO CJIOS OCAJIKOB Ha ILIOMIAIH PaboT
16 uronis 2006 r.

JlaHHBIE paInOJIOKAIIMOHHBIX HAOJIOICHHUH, TIOJYYSHHBIEC B X0O€ MPO-
BeJICHHsI 3aceBa 00JaKOB, OTYETIIMBO MIUTIOCTPUPYIOT PEAKIUI0 00JIaKOB U
ocalkoB Ha Bo3zeiicTBus. [lociie mpoBeneHUs BO3eicTBHI HAOIO1aI0Ch
JM00 MOJTHOE MPEKPANICHUE OCAIKOB, THOO 3HAYNTEIILHOEC YMEHBIICHHE UX
uHTeHCUBHOCTH (B 5—10 pa3), a Takke yMeHbIIEHHE IO Id 00JIa4HOTr0
MTOKPOBA ¥ BBICOTHI BEPXHEH IPaHUIIBI 00JIAKOB HaJT 3alMIIAEMbIMU 00bEK-
tamu. K 12 4 30 MuH Ha0J1F01a710CH TIOJTHOE MTPEKPAIICHHUE BBITIAICHUS 0Ca]l-
KOB M3 HATEKAIOIIEH Ha 3alHUIAeMyI0 TEPPUTOPHUIO 0OJIAYHOCTH.
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B 15 4 Bo3zelicTBUS ObUIM 3aKOHYEHBI, U CAMOJEThI, TPUHUMABIIIHE
yuactue B paboTe 1mo 3aceBy oOnakoB 17 uroyisd, HampaBUIMCh Ha 0a3zy B
a’poropT ,,YkamoBCKmii”.

3akiouyeHue

1. CnoxuBIIAsCS B pe3yJIbTATe MHOTOJIETHUX COBMECTHBIX padOT KOO-
nepawus oprauu3auii u npeanpustuit Pocruapomera u Munucrepcrsa 06-
oponbl P® no3Bonuia B kparyaiime cpoku MOAroTOBUTH U YCIIEIIHO MPO-
BECTH CIIO’KHBIN KOMIUIEKC aBHAIIMOHHBIX paboT Mo BO3ACHCTBUS Ha 0OIaKa.
PaboThI BEIMOTHSIICH HA OCHOBE pa3paboTanHoi B Pocruapomere poccuii-
CKOH TEXHOJIOTUU aKTUBHOT'O BO3ICHCTBHS HAa METEOPOJIOTHYECKUE TPOoLIec-
CBI C TPUMEHEHUEM JKOJIOTHYECKH O€30ITacHBIX PEareHTOB.

2.15—17 nrons 2006 r. 66U10 BEINONHEHO 20 MOJIETOB CIIEUAILHO 00-
OPYZIOBaHHBIX CAMOJIETOB C CyMMapHbIM HajieToM 138 4 JJeTHOro BpeMeHHu.
B xoze nmoneroB asis BO3aeiicTBUN Ha 00JIauHbIe CUCTEMBI ObLITIO U3PACX0/10-
BaHO 23 T rpaHyJIMPOBAHHON TBEPJIOH yTIEKUCTOTHI, 17,8 T HIeMeHTa MapKu
M-500, 1800 i xuakoro azora u 144 nmuponartpona [1B-26.

3. AHaiu3 paaroIOKAIMOHHBIX JAHHBIX O PACIIPE/ICICHUN OCAIKOB B
paiione Cankr-IlerepOypra mokasai, 4To MpOBEJCHHbIE PabOTHI MO YIyd-
LIEHUIO MOTOJIHBIX YCJIOBUH NIEHCTBUTEIBHO NMPUBEIHU K CYLIECTBEHHOMY
CHIDKCHHIO MHTEHCHBHOCTH IPOIIECCOB 0CAIKO00PA30BAHMS B HATCKAIOIINX
Ha 3alMIAeMYI0 TEPPUTOPHIO 00JaYHbIX Maccax 16 u 17 Wroysd U mpaKkTh-
YeCKH MOJIHOCThIO MCKIIIOUMIIM BhINajieHue ocankoB 15 urois 2006 r.

4. HecMOTps Ha CII0KHbBIE METEOPOJIOTHYECKHE YCIIOBHS U CYIIECTBEH-
HBIC OTPAaHWYCHUS TI0 BHIITOJTHEHHUIO TTOJIETOB BOJU3M 3alIUIACMBIX TePPH-
TOpUH, TOCTaBJICHHAs 3ajaya MO YJIYYIICHHIO IOTOJHBIX YCIOBUH B
Cankr-IlerepOypre npu NpoBeaeHIH MEPOTIPUATHIA BO BpeMs BCTPEUH IJ1aB
rocyJlapcTB U MPaBUTENBCTB ,,I pynibl BOCbMU’ Obljla BHIIIOJHEHA.

CIIMCOK JIUTEPATYPbBI

1. Isanwuenko B. H., Kopuees B. I1., Cracenko B. H., 1999. Onsit pa6oTs! 10
METeO03alIuTe KPYIHBIX ropo1oB. Marepuaisl FOOuneitHol koH. ,,COCTOSIHUE U NTEPCIIeKTH-
BbI PA3BUTHS TEXHOJIOTHH M TEXHUYECKUX CPEJICTB BO3JICHCTBHUS HA 'HAPOMETEOPOJIOIHYECKUE
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PEHHOI CTOPOHBI OT 30HBI aKTHBHBIX BO3JCHCTBHI Ha o0siaka. — MeTeoposorus u ruapoIIo-
rus, Ne 2, ¢. 35—46.

5.Iyxkun I'. I'., Ko3znos B. H., Crenanenko B. /I., l'ansnepun C. M., Cra-
cenko B. H., 2005. AxTuBHBIC BO3JICHCTBUS HA 00JIAYHBIC CUCTEMBI C LIEIBI0 00eCTIeUueHNUs
OJIaroNpUATHBIX NOrOAHBIX yCI0BUil B mepuoa npasanosanus 300-netus Cankr-IlerepOypra
30—31 mas 2003 r. — Tpyast HULL I3A (pumana I'TO), Beim. 5 (553), c. 143—168.
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YK 551.594

OCOBEHHOCTHU UBMEHEHUSA AMIIVIMTY IHBIX
HAPAMETPOB YMHM MOJIHUI B BJIMKHEN 30HE

A. B. Cuezypos, B. C. Cnezypos

I'naBHs reodusnueckas odcepsaropust um. A. 1. Boeiikosa

OKCIepUMEHTAIBHO BBISIBJICHBI BAPHUAIIIH MOTYJISI OTHOIIICHUS aMILIH-
TYJI SNEKTPUIECKOM M MAarHUTHON COCTaBIAIOMNX U3mydeHus K (¢, R ) 6mus-
KHX IPO30BBIX pa3paa0B B nosoce yactoT ot 0,3 1o 60 x['u. PacuetHbim my-
TEM B paMKaX IHITOIBHON MOJENH UCTOYHHKA ITOKA3aHO, YTO M3MCHEHHS
K(, R) o0ycIOBIIEHBI IUTUTEIHHOCTHIO BPEMEHHBIX (OPM 3JIEKTPOMArHHT-
HOTO W3JIy4EHHsI TPO30BBIX pa3psiioB, UX TpaHCOpMaIHed Mo Mepe
OpUOIIKEHH K UCTOYHUKY U IMPOCTPAHCTBEHHON OpHEHTalMell KaHaJIoB
MOJIHHEBBIX Pa3psaoB.

VARIATION OF AMPLITUDE PARAMETERS
OF ELECTROMAGNETIC RADIATION OF CLOSE
LIGHTNING DISCHARGES

A. V. Snegurov, V. S. Snegurov
Main Geophysical Observatory

The results of experimental investigations and some theoretical
calculations ratio of variations of ratio amplitudes of the electric and
magnetic components of radiation of the lightning discharges in frequency
range from 0.3 up to 60 kHz are presented.

B nepuon ¢ 1993 o 2006 r. B 1. BoeiikoBo JlennHrpackoit odnactu ¢
MOMOIIBIO  pa3pabOTAaHHOTO aBTOPAMHU AaNIapaTHO-IPOrPAMMHOTO KOM-
mwiekca (AIIK) ,,AnBec” MpOBOAMIACH PETHUCTPAIUS JICKTPOMATHUTHOTO
u3ny4deHust MOTHUHN (aTMocdeprkoB) B osioce yactoT 0,3—60 k[ ' (Crery-
poB u ap., 2006a; 20060). [leneHranMOHHON CHCTEMOI MECTOONPEACTICHHS
rpo3 (IICMI') u3mepsuiuch KOOpAUHATHI TPO30BBIX pa3psanoB. IIpusieka-
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JIUCh JIAHHBIC BU3YalbHBIX HAOMIOACHUM HA3eMHBIX METEOPOJIOIMYECKUX
craHimid. OTMEYEHO, YTO MPU MPOXOKIEHUH I'PO30BBIX 04aroB HaJ IMyHK-
TOM HM3MEpEHUI HaOmIogaeTcsl yBEIMYCHHE MOIYNS OTHOIICHHS MaKCH-
MAaJIbHBIX aMIUIMTYJ JJIEKTPHYECKON £, ¥ MaruHMTHOM H;, COCTaBIIAIOIMX
3JIEKTPOMarHuTHOrO u3nydeHus (OMU) rpo3oBsix pa3psaaoB K (4, R) pax =
=E_(t,R)/H 0 (¢, R). IlogoOHbIe U3MEHEHHSI HAOTFOIAIOTCS TIPU PETUCTPa-
uud  aHanornysoro mapamerpa K(f,R)ma =E.(f,R)/Hy, (f,R) m
Y3KOIIOJIOCHBIX cUrHanoB. M3MepeHHsle 3HaueHus K (7, R) . KOppenupy-
10T ¢ K(f,R)max Ha vactore 500 ' (koadpdunuent xoppemsuuu 0,9).
N3BecTHO, uTO K (f, R) oy MCHONB3YETCS B JATBHOMETPUHU OIMKHUX TPO3
(ApmatoB u np., 1991; Cuerypos, 1988; 2005; Cuerypos u ap., 2005). B
3TOW CBSI3M MPEJICTABISIOT UHTEpeC MPUUUHBI yBeaudeHus K (¢, R) ., Ha
MaJIBIX YAAJICHUSIX U BO3MOXHOCTbH HCIIOJIB30BAHUE ITOTO MapameTpa Juis
olpeJiesieHHs AadbHOCTU IPO30BbIX Pa3psIOB.

Pacuets! Bapuanuit K (¢, R) ,,x TPOBOAMINUCH C HOMOIIBIO U3BECTHBIX
COOTHOIIEHHH JUIA DJEKTPUYECKOH £, M MarHUTHOM H(p COCTAaBIIAIOIINX
OMM! n1pou3BoIbHO OPUEHTUPOBAHHOI'O B IPOCTPAHCTBE JUIIOJIBHOIO U3ITY-
yatens (Kononos u ap., 1986; 1992):

~ cos?y (sinag +Ag) 2 dzP(t)+m0 dP()

E.=
’ 21180R3 di*

+moP(t) (1)

Hg

2 . 2
_cos y(sina g +Ag) 2 d°P(t) +ndP(t) ’ @)
27'[:8020R3 dtz dt
rmue
Lo =cosa gtgy cos (¢ —¢g),

_(1-2tg?y)sina g +31

>

sina g +A

¢ — (¢ — yroJl B3aMMHOI OPUEHTALH U3J1y4aTesss OTHOCUTEIBHO HalpaB-
JIEHUsI Ha TOUKY HAaOIIOICHNUS, 0L () — yT'OJI OTKJIIOHEHHUS H3ITy4aTeNs OT TOpH-

30HTAJILHOU IUIOCKOCTH, Y — YIOJI MECTa UCTOYHHKA U3 TOYKHU IIpHEMa,
€0 =0,854-10712 Q/m, g =4n-10" ' Tu/m, Zg =+lg/eg, n=R/C, C —

CKOPOCTb cBeTa, R — paccrostHue (M). IUMonbHbIE MOMEHT B HCTOUHUKE
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annpoKCUMHUPOBAIICS CYMMOMH BYX 9KCIIOHEHT: P(?) = P, [0113 t3 exp(—ayt) +
+ ba ;’ t3 exp (—a,t)] (Kononos u ap., 1986; 1992). 13 npuBeeHHBIX BBIIIE

COOTHOIIEHUH Ui £, H(p 1 P(f) MOXHO MOJTy4uTh BeIpakeHue 1ist K (¢, R):

lcos [ (Ay +bdy) +myn (A +bAy) +my(As +bAg)]

K(t,R)=
[n% (A; +bAs) +n (A3 +bAg)|Z,

. (3)

rie
h =(alst3 —6a14t2 +6a13t)exp(—alt),

A, =(a§t3 —6agt2 +6a23t)exp(—a2t),
Ay =(3c113t2 —afts)exp(—alt),
Ay =Ba3t? —ait’ Yexp(-ayt),
As =(a; > )exp(-ay1),
Ag = (a3t Yexp(~ayt).

Benuunna K (7, R) He 3aBUCUT OT BEJIMYMHBI HAYaJIbHOI'O AUIIOJIBHOTO
MOMEHTA W ONpE/EIIeTCS BpeMEHEM HaOIIONCHHS, PacCTOSHIEM R 10 HC-
TOYHMKA, BAPUALMAMH [IAPaMETPOB annpakcuManuu P(¢) B UICTOUHHKE d,
a,, b 1 ero NpocTpaHCTBEHHON OpueHTaMHU (KO3(Q(PHUIMEHTOM HOISAPH3a-
oy myy). [ BepTHKaIbHOro HCTOYHUKA (m( =1) yBenudenne K(t, R) .\
HaOIroaeTcst Ha pacCTOSHUM MeHee 5 kM. Ha aTom paccrosau ,, [UIMHABIM
CUTHaJIaM, COJCPKAIIUM Oojiee HM3KHE YaCTOTHI, COOTBETCTBYET PE3KHI
pocT K(#, R) yax - Pe3ynbratsl pacueToB K (¢, R) .x A1 Pa3INUHBIX 3HAUE-
HHH My ¥ PACCTOSAHUI TPUBEAEHEI Ha puc. 1. 3navenns K (¢, R) ., Ha pac-
cTostHUSX 10 15—20 KM OYTH CUMMETPUYHBI TP MOJIOKHUTEIBHBIX H OT-
pHLATENBHBIX 3Ha4eHUAX m. Ilpu m3menenmn my or 0 mo 2 BenmuuuHa
K(t,R) pax Ha paccTossHUU MeHee 10 KM yBIMYMBAETCS U MOXKET JOCTUTaTh
50 equnuu. B Tom citydae, Korjga AUIOJIb HAXOJUTCSA B TOPU30HTAIEHOM I10-
JIO’)KEHUH ¥ IOBEPHYT Ha 90° OTHOCHTEIIBHO HAIIPABIICHHSI HA TOYKY HAOJTFO-
nenust (mg =0), pacueTsl NOKa3bIBAIOT, uTO K (Z, R) . < 1 B 30He Oonee
20 KM B TeX CllydasiX, KOTJia UCTOYHUK U3Iy4YCHHUs OPUEHTUPOBAH B TOPHU-
30HTaJILHON TJIIOCKOCTH.
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KL, R)

50 \
!
40
\\
0T\
A
20
AN
10 '\‘Q
0 4 \h‘aé e —
—3 JI< x| 3‘(
0 5 r 15 20 25 KM

Puc. 1. U3menenne mapamerpa K (t,R) . OT pacCTOSHUS R 1 K03hdurm-
€HTa m, NpU MapaMeTpax amMmpOKCHMAIMK [HUIOJBHOTO MOMEHTA
a,;= 23000, a, = 3500, b = 3.

Kpusasi . .. ... 1 2 3
My.ooenen.. 2 1 0,5 0

IockoibKy 21eKTpudecKas COCTaBIAIOIas £, B OIMKHEN 30He OTIIH-
4aeTCst OT MATHUTHOM COCTABIISIONICH /1, OIS JOTONHUTEIBHBIM ,,CTATH-
YeCKUM CJIOraeMbIM (€ro aMIUIMTYAa yOBbIBaeT MPOMOPIHOHAIBHO KyOy
paccTosiHusL), HaOJIIJACTCs PA3IMYHas 3aBUCUMOCTD U3MeHeHNs £, 1 H g
BO BpemeHH. [loatomy npu onpeneneHunt K (¢, R) .« PACUETHBIM ITyTEM
WU 110 U3MEPEHHBIM 3HAYEHUAM aMILIUTY /] 3JIEKTPUYECKOTO £ ¥ MaTHUT-
Horo H, moins Tpebyercs BbIOMpaTh MOMCHTBI BpEMCHH, Korja £, u
H , IMeIOT MaKCHMasbHbIC 3HAYCHHA. [l CHHXPOHHO M3MEPCHHBIX BO
BpeMeHH aMIunTy E, u H ¢ T1apamerp K(t, R) MOXeT NpUHUMATh OECKO-
HEYHO OONBIIIE 3HAUYCHHUS B MOMEHT CMECHBI 3HAKa MaTHUTHOH COCTaBJISIIO-
mieil nons. Ilonoxenue HyJIeBBIX IEPEXOA0OB B paMKaxX paccMaTpuBaeMoi
MO/IeJIM UCTOYHMKA 3aBUCUT OT PacCTOSHUS, IapaMETPOB allIIPOKCUMALIUU
JIUIIOJIBHOTO MOMEHTa ¥ IPOCTPAHCTBEHHOM OpHEHTallUHd HCTOYHUKA.
CpaBHeHUE U3MEpEHHbIX 3HAaUCHUN K (£, R) 0 Ha PA3IHUHBIX PACCTOSIHU-
AX C paCYETHBIMHU NaHHBIMU K (1, R, m ) oy 11 m = 0; 2 1 10 (puc. 2) mo-
Ka3aJlo0, YTO OHU COIIOCTaBUMBI B MHTEpBaie mo ot 2 no 10. JIunusa tpenna
anMnpOKCUMUPYETCSl CTEINEHHOH 3aBUCUMOCTBIO C JOCTOBepHOCThIO 0,71
(cm. puc. 2).
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K1, R)
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Puc. 2. CpasHenue K (£,R) ,,x Ha Pa3IMIHBIX PACCTOSHUAX, H3MEPEHHBIX
[ICMT u pacuetnbix 3nadennii K (¢,R) npu my = 0 (1), my =2 (2), m;= 10
(3) u crenennom 3axone: K (,R) = 597,81 2433 12 = 0,7094 (4).

CIINCOK JIMTEPATYPBI
1.Apnatos U. B., Cuerypos B. C.,1991. [Ipuniumns! nocTpoeHus: aBTOMATH3HPO-
BaHHBIX CHCTEM METeopoJoruieckoro obecrneyeHus asuanuu. — JL: I'mapomereousnar,
c.288—313.

2. Kononos U. N., Ilerpenko 1. A., Crerypos B. C., 1986. Pangnorexunyec-
KHe METObI MECTOOMpeIeTIeHUsI TPO30BbIX o4yaroB. — JI.: 'mapomereonsaar. — 222 c.

3. Kononos U. U., [Terperxo . A.,1992. CoBpeMeHHOE COCTOSHIE MAaCCUBHBIX
METOJIOB MecToorpe/eneHus: rpo3. — M.: PagnorexHuka u 3JeKTpoHUKa, T. 37, BbII. 7,
c. 1153—1165.

4. Cuerypos A. B., Cuerypos B. C., 2006. K meroauke ucciejoBaHus BpeMeH-
HbIX (opm Omm3kux armochepuxos. — Tpynst HULL JA3A (Pumman I'TO), Bbim. 7 (5595),
c. 149—157.

5.CHerypos A. B.,2006. DxcriepuMeHTaIbHBIE HCCIIEI0BAHMS IO PEITHOCTEH NeIeH-
ralyy rpo3oBbIX oyaroB. — ABToped. aucc. ... kauj. TexH. Hayk. —CI16., u3n. ITO — 19 c.

6. Cuerypos B. C., 1988. ®a3oBble METOIBI H3MEPEHHS PACCTOSHUS 10 TPO30BBIX
pa3psiaoB B OIMKHEN 30HE ¢ CyMMapHBIM U CyMMapHO-Pa3HOCTHBIM IIpeoOpa3oBaHueM. — B
kH.: AtMocdepnoe atekrpuuectso. Tpyast I Beecorosnoro cumnosuyma. — JI.: 'mpomere-
ouszaar, c. 162—164.

7. Cuerypos B. C., 2005. AMIUIUTYIHBII 3J1€KTPOMArHUTHBINA METOJ] OIpEeIeHUs
JJIBHOCTU Tpo30BbIX paspsinoB. — Tpyasr HULL JA3A (®u-nuan I'TO), Bem. 6 (554),
c. 150—155.

8. Crerypos B. C., Cuerypos A. B., lllykun I'. I'., 2005. Pe3ynbrars! ncmbita-
HUI aMIUTUTYIHOTO 3JIEKTPOMAarHUTHOro rpo3oaibHoMepa. — Tpyast HULL [I3A (Dunnan
I'TO), Bem. 7 (554), c. 156—162.

234



YIK.551.594.21

K PACYETY BPEMEHHbIX U3MEHEHUIA
SJIEKTPUYECKOI'O ITOJISI ATMOC®EPBI

B. H. Mopo3zosé

I'maBHas reodusnyeckas odcepBaTOpus

PaccMoTpeHBI 3a1a9a 0 TUCCHIIAIINN IEKTPUIECKOTO TOKA M HAIPs-
KEHHOCTH DJIEKTPUYECKOTO MO B MMPOBOASAIIEH aTMOchepe B OTCYTCTBUE
TeHEePaTOPOB IEKTPUYECKOTO OIS, a TaKXKe 3a/1a4a 00 yCTaHOBJICHUHU CTa-
IUOHAPHOTO AIIEKTPHUUECKOTO MOJISI B aTMOC(epe IPH BPEMEHHBIX H3MEHE-
HUSIX TOTEHIMATa HOHOC(EPHI, OMPEEIIeMOT0 TPO30BEIMH T'€HEPATOPAMH.
[TomyueHbl aHAIMTHYECKUE PELICHHS TUX 3a]1a4 B OJJHOMEPHOM IPUOITHIKE-
HUU U 715 SKCIIOHEHLIUAIBHOTO U3MEHEHUS! SJIEKTPHUUECKOM TPOBOIUMOCTH
atMocdepsl. Ha ocHOBe 3THX pe3yNIbTaToB aHANN3UPYIOTCS U HHTEPIIPETH-
PYIOTCSI SKCIIEpUMEHTAIBHBIC JaHHBIC IO OJHOBPEMEHHOMY H3MEPEHHIO
MIOJTHOM TJIOTHOCTH MAaKCBEJJIOBCKOTO 3EKTPUYIECKOTO TOKA, MOJyUYeHHBIE
Ha Tepputopuu Dctonun u CILIA.

THE CALCULATION OF THE TIME VARIATIONS
OF THE ELECTRIC FIELD OF THE ATMOSPHERE

V. N. Morozov

Main Geophysical Observatory

The problem of the dissipation of the electric field in the atmosphere
with the exponential conductivity in the absence of the electrical generators
and the problem of the establishment of the stationary electric field of the
atmosphere under the time variations of the potential of the ionosphere
defined by thundercloud generators are solved. The analytical solutions of
this problems in 1D approximation are obtained. The experimental data
obtained by the simultaneous measurements of Maxwellian current density
(conduction current plus displacement current) at widely spaced stations in
Estonia (Vilsandi) and in USA (Waldorf) are analyzed by this mathematical
solutions.
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1. BBeaenue

3ajmaga 0 permakcanuy JIEKTPUUECKOrO IMOJS B aTMoc(epe JICKUT B
OCHOBE pEIICHHS MHOTHX 3a7a4 aTMocepHoro anekrpudectsa. Crona, mpe-
XKJIe BCETO, HAJI0 OTHECTH 3a/ady 00 yCTAaHOBJICHHU CTaIlHOHAPHOTO JJICK-
TPUUECKOT0 COCTOSIHUS B aTMOC(epe MPU BKIFOUYEHUH TPO30BbIX UCTOYHH-
KOB B HEKOTOPBIH MOMeHT BpemeHu (Mopo3os, 2005), 3a1aqy peakiuu mpo-
Bomsimiell  atMocepsl Ha rpo3oBeie  paspsabl  (Illingworth, 1972).
NuTepecHa Takxke 3aa4a 00 YMEHBIICHUH HAPSKEHHOCTH AIIEKTPUYECKO-
IO [OJISl TPU BBIKJIFOUEHUH BCEX UCTOYHUKOB. OOBIYHO MPENOIaraeTcs, Yro
YMEHBIIICHHE HAPSHKCHHOCTH AIICKTPHYECKOTO OIS IPOUCXOIMT IO IKC-
MOHEHIINAIEHOMY 3aKOHY:

t
E(x, ¥, Z,1) :Eo (x,»,z,t=0)e “(x’y’z), (1)

rae £y (x, y, z,t =0) — HauvanbHasi HAIPSHKEHHOCTh AJIEKTPUUECKOT0 MOJIs,

T, — BpeMs DIEKTPUUECKON peslaKkcalllu.

Ha camom siene, kak ykaspiBaeTcs B MOHOTpaduu AnbseHa (1983), ato
HE COBCEM TaK, MMOCKOJBKY C (PU3MUYECKON TOYKU 3PEHHS pellaKkcalis onpe-
NEINSIeTCsl BCel MPOBOIAIIEH aTMOC(EpoH, T. €. BpeMeHHO# KoHcTaHToi RC
aTMocdepsl, riae R — conporuieHue atMmochepsl, C — dJIeKTprUUecKas eM-
KocTh. C MaTeMaTHUECKOM TOUKH 3pEHUS, KaK OyeT BUIHO U3 JalIbHEHIIEro
W3II0KEHMS, UCIOJIb30BaHue Mpeodpa3zoBanust Jlarnaca st pemeHus Bpe-
MEHHBIX, IEPEXO/IHBIX, 3a7a4 NPUBOAUT K TAKUM BBIPAXEHHSIM I 00paza
MOTEHLMAJIa U HANIPSKEHHOCTH JIEKTPUUYECKOI0 I10JIsI, B KOTOPBIX HapsiLy ¢
MOJIFOCAMU COJIEPIKATCSI 0COOBIE TOUKH — TOYKH BETBJICHUS, KOTOPBIE TIPH
nepexo/ie K OpUruHaliaM NPUBOJAAT K MHTETPaIbHBIM BBIPAKEHHUSIM BJIOJb
paspesa oT 0co00l TOUKH J0 oc.

Bripaxxenne (1) cnenyet u3 ypaBuenust Makcenia:

1 OF

rot]rl=ﬂk£77 +—— (2)
c c ot

€CJIM MOJIOKHUTD JIEBYIO YacTh 3TOT0 YPABHECHUSI PABHOW HYJIIO (371€Ch A —
AJIEKTPUYECKAs IPOBOJIUMOCTh aTMOC(EPHI).

B Hacrosei paboTe paccMaTpUBAKOTCS JIBE 33/1a4H: 3a/1a4a O BpEMEH-
HBIX 3HAYCHHSX SJICKTPHUYCCKOTO OIS aTMOC(EPBI B OTHOMEPHOM CIIydae U
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3aja4a 00 YCTAHOBJICHUH CTAlIMOHAPHOTO AJIEKTPHYECKOro T0JIs aTMocde-
PHI TIPH BKJIFOYCHUH MCTOYHUKOB DIICKTPUUCCKOTO IMOJ. 3a1adu paccMaT-
PHUBAIOTCS B DIIEKTPOCTATUCTHICCKOM MPHONIHKeHIH. [loTydeHs! aHauTH-
YEeCKUE PeIIeHHs 00eHX 3a1a4. DTH Pe3yIbTaThl HCIOIb3YIOTCS A1 HHTEP-
MPETAlUU DKCICPUMEHTAIBHBIX JaHHBIX, MOJYYCHHBIX MPH H3MEPEHUSIX
MOJTHOTO MAKCBEJUIOBCKOTO TOKAa, IPOBOIUBINUXCS OJHOBPEMEHHO Ha
octpoBe Bunbcannu (Octonus) u B Bandopae (CLIA) (AtmochepHoe direk-
TpruecTBo, 1991). Kpome TOr0, METOI, HCIIONIL3YEMBIH B HACTOAIIEH pado-
Te, 1aeT BO3MOXHOCTh OLICHUTh U3MEHEHUSI 3JICKTPHICCKOTO TOKa aTMoc(e-
PHI TIPH U3MEHEHHUH JJICKTPHICCKON TPOBOJAUMOCTH, OOYCIOBICHHOTO BEI-
OpocoM ar’po30ibHBIX vacTull (Mopozos, 2002), a Takxke BBEIOpOCOM
PaIruOaKTUBHBIX BCUICCTB, MNPUBOAAIINX K YBCIWYCHUIO BHGKT'pPI‘{eCKOﬁ
IPOBOAMMOCTH aTMocdepsl. Pe3ynbTatel, moaydeHHbIC B 3TO pabote, Oy-
IIyT UCIIOJIb30BAHBI IIPU OCTPOCHUH YHCICHHON TPEXMEPHON MOICIIH 0CaI-
K0OOpa3yroIero KOHBEKTHBHOT'O 00JIaKa.

2. 3ama4a 0 BpeMeHHbIX H3MEHEHHUSIX YJIeKTPUIECKOTr0 OIS
B aTMoc(epe B OJHOMEPHOM CJIy4ae

s paccMoTpeHus 3TOH 3a1auu OyJieM UCTIOJIB30BaTh ypaBHEHHE (2).
[IpumenuM k o0euM 4YacTsM ypaBHEHHUs ornepauuio div U BOCHONb3yeMcs
npeacTaBiieHueM £ = -V @, rae ¢ — NOTEeHIHAaN 31eKTPUYECKoro nojs. B

pe3yJibTaTe MOJyYnM ypaBHEHHE
LgA(p+V(7»V(p) =0. 3)
4n ot

B oxpHoMepHOM cilydae B yCIOBUSAX FOPU30HTAIbHON OAHOPOAHOCTH
aTMocdepsl BMecTo (3) MeeM ypaBHEHHE
3
10 0,0
7([) + A 7(‘0 = ()’

— 4)
dnotoz 0z\ Oz

IZie z — OCh, HAIIPaBIICHHAS TIEPIICHANKYIISIPHO 3eMHOH MOBEPXHOCTH.
Kpaesbie ycmoBust amsi pemieHust ypaBHeHUs (4) MpeacTaBisIIOTCS B
CIIEYIOIIEM BHJC:

0(z=0,1)=0, ¢(z > 0,1) =@y, (£), —?(z,tzO):EZ(z,t:O). (5)
Z
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Pemenue ypaBaeHus (4) npu 3JeKTPUYECKON TPOBOAUMOCTH A = A(2),
He 3aBUCSIIEH OT BPEMEHH, UMEET CIIe/IyIolliee NpeCTaBIeHHE:

zt z
oz t)==4n [ [ jo (1) e PN azar — [ B (2 0)e ™, (6)
00 0
rne jo(¢) — IIOTHOCTb 3NEKTPUUYECKOrO TOKA.

Hanps:xeHHOCTB 3JIeKTpU4ecKoro nois £, (z, t) onpeaensercs BbIpa-
KEHHEM

t
E._(z,0)=E,(z,0)+4n j Jo (") e D) gy (7)
0

[Tonaras z = co B BeIpakeHuu (6), moxy4aeM cleayroliee mpeacTaBiie-
HUE JJ1s TOTeHLIMana HOHOChepsl @, (7):

ot 00
0, (1) =—4n j j Jo (1) e A g gy j E_(20)jo (1) e ™ gz (8)
00 0

ITonyuyennsie cootHoteHus (6)—(8) MO3BOJISIFOT IO U3BECTHOU 3aBU-
CUMOCTH @, (#) OT BpeMEHH HaiTu 3aKoHbI M3MeHeHus j,(¢), E,(z,t) u
©(z,t) co BpemeneM. [Jyst pemieHust 3TON 3a/1a4M MPUMEHUM K YPaBHEHUSIM
(6)—(8) mpeobpazoBanue Jlamnaca (Jutkus u ap., 1974):

o0 G+ i
r — -pt _ 1 7 pt
F=[fwed, f)=—— [F(p)edp. 9)
2mi 7,
0 o—io

Torma morydum ypaBHEHUsI, ONpeIeIIsIoNIre 00pasbl MpeoOpa3oBaHus

Jlanmaca oT COOTBETCTBYIOIIUX BEIHYUH:

z

oz =t (] ] EED oy
0

47L(z)+p 4nn(z)+ p

E_(z, p)=4my[4nh(z) + p]”' + E, (z0)[4nh(z) + p]”',  (106)

Po (p) =—4m Jo(p)f j E.(z0) dz. (108)
0

4r %( )+p 4nn(z)+ p
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PaccMoTpuM HEKOTOpBIE CIydau MPEACTaBICHHS dJICKTPHUECKOI Ipo-
BOJIUMOCTHU B aTMOC(epe B 3aBUCUMOCTH OT BBICOTHI. Tak, ecnu atmocgepa

MMEET OSKCMOHEHIMATBHYIO SJIEKTPOIIPOBOAHOCTL A(z) =Age™, To mis

¢, (p) HOTyYaEM BEIPAKEHHE

. 4t A T E(z0 1
b ()= o (DI04 pro) ~ [— Dz wy = (1)
ap 04mhge” +p 4mh g

B ciryuae ecnu anekTpuueckast mpoBOJAUMOCTb A TIPEACTABIISCTCS B BU-
JIe HECKOJIBKHX dKCIOHEHT (ATMOC(epHoe deKTpudecTBo, 1991):

)Loealz ZE(O,h] ),
Mz)=40e* ze(hy,hy), (12)
)LZea}Z z E(hZ’OO)’

15 @, (p) TIOTYYHM TIPEJCTABICHIE

+ 2 T
N A 1 47 1 4mh e 2
Gur (p) = —41jo (p)| —In b+ ——1n —
“rPoqp P 2Py P
4mh Oealhl 47t7»1e°‘2h2
1 "B (20
ln(1+p e_a3hzj I CCU dz —
a3p 4mh 3 o p+4mh e t?
" E(z0 T E.(20
- 220 4 220 4 (13)
o p+4mh e h2p+4nkzea3z

Paccmotpum Beipaxkenue (11) must @ p). VI3 HEro BBITEKAET CIEAYIO-
11ee BbIpaXKeHHE AJIsl 00pa3a INIOTHOCTH AIIEKTPUUECKOro ToKa jj (p):

o0

4nin(l+ ptg) 4nin(+ pty) o P +4mh ge®

Jo(p)=-
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HUcnonezys Beipaxxkenue (100), momyunm amns oOpasza HAPsHKEHHOCTH
NEKTPUUECKOTO TOJIA:

E.(zp)= E. (z0) apPy, () B
p+am(z) (p+4nh(2)In(l+ pry)
- e 4 T E:(z0) 4 (15)

(p+4ni(z))In(l + pty) o Pt 47\ (2)
Ilycth @ (¢) npeacTaBisieTcs B BUIE:

0o (1) = 920(2), (16)

rae 0(1) — dbynkuus XeBucaiiaa.
0
B sToM ciydae umeeM ¢, (p) = (pi: Torna, nepexons B (14) u (15) ot
p

00pa3oB npeoOpazoBaHus Jlammaca K OpUTHHANAM U MCIOJB3Ys CBOWCTBA
npeoOpaszoBanus Jlamnaca (Jutkus u np., 1974) u pe3ynbrarsl, NpUBEICH-
HBIE B IPHJIOKEHHH 1, OIyYHM JUIS TTIOTHOCTH JIEKTPHYECKOT0 TOKA U Ha-
MPSHKEHHOCTH 3JIEKTPUYECKOT0 MOJIS CIIEAYIONIHE BRIPasKSHNUS:

t
jo ([) =\ O(PSOOLE TOVl(tj—UJ\, 0€ TOVI(tJJ. EZ (Z,O)dZ +
To To Jy

(-1)
0 t —

+aIEZ(z,O)kOe°Z jv{rje () gt |dz, (17)
0 o \To

T . (-7

E.(z,0)=E_(z0)e ") — (pgo(xj e @ VI(TJ—
To
0

o [ (-1
—aIEZ(z’,O)Ie @y, Lol d+
0 0 o
; (-1 . (r-1)

0 ’
‘("Z) [E.0)[e " [e *® Vl(;jdt’ d|dz\, (18)
0 0 0 0

+
T
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&1 -
o T
t t d ~ | t e ° t _
vl[} | (j £ v{} vl(} ©(2) = (4mh(2)) .
T ) o\t ) TE©) To) To 0

IIpn (pgO =0wu3 popmyin (17) u (18) moryurm BEIpaKCHUS, OMTUCHIBAIO-
L€ IPOLIECC UCUE3HOBEHHUS IIJIOTHOCTH TOKA U HAIPSXKEHHOCTH JIEKTPHU-
YECKOTO TOJIS IPH BBIKITIOYSHUH UCTOYHUKOB. M3 (17) BUIHO, YTO mpoiiecc
yMmeHbIeHus £, (z,¢) B aTMocepe He ompeesieTcs MpoCTOi 3KCIIOHEH-

TOIA, a UMeeT OOJIee CIIOKHBIN XapaKTep, U BPEMsI HCYC3HOBCHUS STOT'O OIS
¢ GombIe BpEMEHH DIICKTPHUUCCKON pelaKkcalliii Ha JaHHOW BEICOTE T(Z).

IIpu (pgO =0 u3 BeIpaxeHus (18) nmeem:
t o p _(-1)

E_(zt)=E_(z0)e *?) —q j E_(z'0) j e T(Z')Vl[rjdr dz +
To
0 0

‘ (-1 p (r-1)

+-4 [E.z0)|[e *| e T Vl(rjdr’ du|dz\.  (19)
©w(2) | 0 0 T

t ~ t
U v npuBe-
To To

Vcnons3ys npencTaBneHus sl QyHKIUHT vl(

JICHHBIE B MPUJIOKEHUU |, TOIy4YnM CIIeAyIolee IpeICTaBICHHUEe IS TIOT-
HOCTH TOKa:

t_
t I t

_?oo e Ty 0 o] — ;
Jo(H)=—ohge O jiaz j E_(z'0)dz'— ok g j E_(z/0)e " dz'+
In?z+n?
0 0 0
_ ! S
0 00 e r(z’) —e To
+akg j E_(Z'0)dz' j : dzb.  (20)
0 o (In? Z +12)[e ' (1+2) -1

W3 Belpaxkenus (20) ciaexyeT, 9TO MpU ¢ — o0 IIIOTHOCTD AJIEKTPUUEC-
KOTO TOKa CTPEMHTCS K HYIIO, IPUYEM XapaKTEPHBIM BPEMEHEM SIBIISETCS
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HanOoJIbIIee — BPeMs dIIEKTPHYECKOH pellakcanuy BOJIN3K 3eMHOM IOBEpX-
HOCTH T .

3.3agaya 00 ycTAHOBJIEHHH CTAIIHOHAPHOI'O YJIEKTPUYECKOIr0
€OCTOSIHMA aTMOoc(epbl IPH BKIIOYEHUU HCTOYHUKOB
3JIEKTPUYECKOT0 MOJs

Ucnonp3ys pemenus (17) u (18), MoxxHO paccMoTpeTh 3a1auy 00 ycra-
HOBJICHHH CTAIlMOHAPHOTO DJJICKTPHUYECKOTO COCTOSHUS aTMocdepbl mpu

BKJIFOUEHHH B MOMEHT ¢ =0 moTeHIuana noHochepst ¢, = (pgoe(t). B sTom
ciryqae, onaras E , (z,0) =0, momygaem u3 (17) BeIpaskeHne st }'0 (p):

0
A Qo

S L 21
Jo(p) dnin(l+ pty) @D

Ha ocHoBe pe3ynbTaToB, IPUBENSHHBIX B IMPUIOKEHUM 1, HAXOAUM
UL IUIOTHOCTH DJIEKTPHUYECKOTO TOKa Jjj ()

L £-1 _t
v o0 T [ L] A 0, oy [ L
Jo(t)=-hoooae i(roj e A 0P 0te vl[r) (22)

Wcnonw3yst Beipaxenue (I1.5) u3 npumoskeHus 1, MOXKHO TpeicTaBIie-
HUE JUJIs TOKA 3aI1caTh B CIEAYIOLIEM BUIE:

Jo)=-hoolall+e 0[S g | (23)

Ipu t = oo (t>> 1)), uMeeM jj (1) = —A Ocpgoa, B TO K€ BpeMs B Ha-
qaabHbII MOMeHT (¢ =0) jj (¢) oOpammaercs B 6eckonednocTs. [1o Beeit Bu-
JUMOCTH, TO CBSI3aHO C MPEICTABICHUEM IIOTCHITHAa HOHOC(HEPHI (pgo (t)B

Buze (16). g Toro 4ro0Bl MCKIIOUUTH 3Ty BO3MOKHOCTH, PACCMOTPHUM
ciyuail, Koraa @, () U3MEHsIeTCS B COOTBETCTBHHU C BBIPAXKEHUEM
t

0 (=00 1-c 7 | (24)
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Torma 1is1 ¢, (p) MOTYUUM MIPEICTABIECHHE

0
b (p)=— 02— (25)
p(+pr)
IloncraBuB 5710 BBIpaxkeHue B (14), momydum ams }0 (p) npmu
E_(z0)=0ut=r1y:

t t

- - © &-1
j 0 T t 0 T t dg,
Jo (1) ==L 00 OV[J=lo(Poo0te 0 (J ki B
to Jl. T I'E©)

t -—z
-

=—7»0(pooooc l-e TOI

S S—; 3 (26)
0 z(In? z + %)

B nonyuennom Beipaxenuu npu ¢ =0 u j;(0) =0 ocobennocreil He
BO3HMKAET. 3aBUCUMOCTH @, (1) 1 j (1) OT BpeMEHH ITPUBEICHBI Ha puC. 1.

Ecmm t#1(, To HEOOXOIMMO pPaccMOTpPETh [Ba Clydas: T>T(, U
1< 1. [Ipexzae Bcero oTMeTHM, 4TO, HCHONB3Ys TEOPEMY O CBEPTKE IPe00-
pasoBanwmii Jlarutaca (Jlutkus, 1974), MOXHO MOIYy4YHUTH CIEIYIOLIEE:

0o (/9% o)/ jo

|0 e e mmmmm——mmmmm—m——mmm e ——mm— ===
0,8
0,6-]
0.4

0,24

] 0,2 0.4 0,6 0,8 1,0 12t

Puc. 1. 3aBucumoctu @, (t)/(pgO M u o) jo, Jo = —?Lo(pgooc (2) ot BpemeHH,
MOJTyYEHHBIE ¢ TOMOIIBI0 hopmy (24) u (26).
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! —e "oyl — |+
I+pt)In(d+ptg) 1 T

_t 0 —[i—l]? ~
e 1(1_1]1fe To T V(T]d%:J. 27)
T T)Ty To

T

I/ICHOHLSyH HpelICTaBJ'IeHI/Ie oI V| —

To

HUY |, ¥ TPOU3BOJIS COOTBETCTBYIOIIHE MPEOOPA3OBAHUS, TOJTYIHUM, YTO HH-
TeraJI JMO)KHO Hpe):[CTaBI/ITL B CJ'ICI[yIOHleM BUC :

} MPUBCACHHOC B IIPUIIOKC-

t

t -—z
oy “
le—ie to ¢ dz —
T T o (In? z + 7% )(az + b)
—LOO
_(1_1je To dz , (28)
g T 0 2(In? z + % )(az + b)
rac
a—i, h=—" 1
To To

3anuiieM MocieHAN HHTErpall B TpaBoi dyacTu (28) B BUJE IBYX HH-
TErpajoB:

ot s e
0 z(In” z+ 7" )(az + b) Z(ln z+7%) bo(z+—)(lnzz+rc2)
a

IlepBrbiit uHTErpan B (29) BRIYUCIACTCS 3JIEMEHTApHO: €ro 3HaYCHHE
paBHO eanHUIIE. BTOpOIi HHTETpajl BEIYHUCISIETCS C TIOMOIIBIO TECOPHHU BBIUC-

T0oB (CMHpHOB, 1969), u ero 3HaueHue npu b > (0 paBHO:
a
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= + . (30)

(z+ )(ln z+1t) 1—é In—
a a

< dz 1 1
-

b
VYcnosue — >0 COOTBETCTBYET YCIOBHIO T > T (). OKOHUATENIbHOE MPe-
a

CTaBJIeHHWE [UId OpUrMHasia mnpeoOpa3oBaHus Jlammaca OT BbIpakeHUs
[+ pr)In(d+ p1y )]_1 IpU T > T () UMEET BUIL!

H\N

1 e
(1+pr)ln(1+p170) ro rln(l J

1 e e_TOZ
-——e TOJ dz. (31
To o (In? z+ 7% )(az + b)

b
[Ipn —< 0, T. €. mpu T< T ;) HEOOXOJUMO HCIONIB30BAThH IEPBOHAYAIIB-
a

HOE MpEeJICTaBICHHE I OpuruHaia (27), Tak Kak B 3TOM CIIydae HHTETrpasIbl
B (29) u (31) pacxozasrtcs JorapupMUUECKH TIPH Z = —.
a
IIpu E , (z,¢) =0 s moTeHIMaIa 3JIEKTPUIECKOTO oI O(z, /) U Ha-
HPSHKEHHOCTH 3JIEKTPUUYECKOro Nons E_ (z,¢), UCTIOINb3Ysl MIOyYEHHOE BbI-
Ie BeIpaxkeHue Ui j (¢) (22), Haxonum:

t
oz, 1) =<p80[1—jv1 (t —x)El( e )de}

0
(32)

X

1(2)

E.(z,0)=—¢"0e “Zj Vi (¢ —x) dx,

riue
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t

i o
1(2) = [4m(2)] " Vi () =e Tovl[t}El[ ! jzje w(z),, du

Tp 1(2) 0 u

Hcnonpays Boipaxenue (32) moixy4uM CleAyIOLUe aCUMITOTHYECKUE
t
BBIpaKeHUs A7 O(z, 1), E (2, ¢) mpu — >> 1
To
t
0 1 - u
oz, 1) =, l—e_(’(z.[—2 l1—e @ |qu|,
1 U

t (33)

E_(z6)=—¢Yoe “|1-¢ ()

B cnyuae npexncraBieHus A(z) B BHIE HECKOJBKHX JKCIOHEHT (12)
YCTaHOBJICHHE CTAI[IOHAPHOTO TOKOBOTO PEXHMMa B aTMOc(epe orpeaess-
eTcst pyHkuuei C(7) BRIYUCICHUS KOTOPOH MPUBEICHBI B MPHIOKEHUH 2.
[lepBblit 4eH B 9TOM MHTETpalieé COOTBETCTBYET CTAIIMOHAPHOMY COCTOS-

HHIO, MOCJIeTyIOIINe HHTETPaIbHbIC WISHB! yMEHBIIAIOTCS M0 SKCIIOHEHTE C
—ayh —azh
XapaKTEPHBIMU BPEMEHAMHU Ty, Tie 21, T, 72,

[IpencraBumM moTeHIUAT HOHOCHEPHI @, (1) B CISAYIONIEM BUJIC:
0 |-
P (1) = O + Py, SIN O, (34)

rae (pooo — MOCTOSIHHAS, CTAIlOHApHAs YacTh ITOTEHITHaa noHocheps!. Tor-

Jla HAJIMYKUE BTOPOT'O CJIaracMoro B 5TOM BBIPAXKCHUU MPUBOAUT K MOABJIC-
HHUIO TapMOHHNYCCKUX KOJICOAHMM IIJIOTHOCTH SJICKTPHUYIECCKOT'O TOKA. B aTom
ClIy4a€ yCTaHOBUBLICECH PCIICHUE NHTCTPAJIbHOI'O YPABHCHUA

celys
ol sinor=— [[Jo (t")e M) g g (35)
00

Oy/IeM HCKaTh B CIICAYIOIIEM BHJIC:
Jo (t) = Asinwt + B cos wt, (36)

rac A 1 B — TIOCTOSIHHBIC.
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IMoacrasus (36) B (35), HOTYyYHM COOTHOILIGHUS, ONpeaesonme 4 u
B. U3 3TUX COOTHOIIECHUI HAXOAUM CIIEAYIONINE BhIpKEHUS 111 A U B:

g —arctg(ot )_1

A=—-0h Ocp(lﬁcoro

25
1, > 2.2 T -1
—In“(1+w°t;)+| — —arctg(wt
, 07 Ao’ (2 g(1)) j .
1 In(1+ 0’12
B:_a;\'(;q)oo ot ( 0)

2
1. 2 2.2 T -1
~In“1+w°t;)+| — —arctg(mwt
2o’ (2 g(@tg) j

B cootBercTtBuu ¢ BhlpaxkeHueM (37) npu o<< 4nk umeeM B =0,
A=—ak (pio , T. €. KOJIeOaHUS ITIOTHOCTH AJICKTPUIECKOTO TOKA M TIOTCHITH-

aJia 3JICKTPUUYECKOTO MOJIS IIPOUCXOIAT cuH(pa3Ho. B obmiem ciydae umeer
MecTO cABHT (a3 Mex Iy KOoJcOaHUSIMU IUIOTHOCTH TOKa B aTMOCc(epe U 11o-
TeHmuana nonochepsl. BolpaxkeHue IS IIOTHOCTH TOKA MOXKHO 3aIlMCaTh
CJIEIYFOIIIM 00pa3oM:

Jo () =N 4% + B? sin (o +7),

cosx=$, sinX:L, tgng. (38)
4% + B2 42 + B2 4

Ipu oty >>1nmeemy, — g

[Tpu rmo0GanbHBIX BapuaUsaX MOTEHIIMAIa HOHOC(EPHI @, (1) C YacTo-
TaMU KoJeOaHUs TUIOTHOCTH DIIEKTPHUUYECKOTO TOJISl B Pa3HBIX TOYKAX 3€M-
HOU IMOBEPXHOCTH MOTYT UMETh CIBUT (a3 BCICACTBHUC Pa3IHUMs 3HAUCHHN
AJIEKTPUYECKOUN MPOBOIUMOCTH B Pa3HBIX palilOHAX 36MHOT0 miapa. Bo3mox-
HO, HIMEHHO 3TO OOCTOSTEIILCTBO OMpeeNsieT CABUT (a3 B KoieOaHHsIX
IJIOTHOCTH MOJTHOTO MaKCBEJTOBCKOT'O TOKA, KOTOPBIM U3MepsIICS OTHOBpPE-
MEHHO B COBMECTHOM IJI00AJIbHOM 3KCIEPUMEHTE C MOMOIIBI0 aHTEHHBIX
JIaTYNKOB Ha ocTtpoBe Bumbcanmu (Dcronms) u B Bandopue (CIIA)
(At™ocdepHoe 31ekTpudecTBo, 1991). XapaktepHslii mepro 1 3TUX Kojeba-
Huil paBeH 60 c. DTa BeTM4MHA 3HAYUTEIILHO MEHBIIIE BPEMEHH dJIEKTpUYec-
KOH penakcanuu, Kotopas BOJIM3M 36MHOI MMOBEPXHOCTH COCTABISET MPHU-
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MmepHo 600 c. IToatomy @t () ~ 60, 1 BEITHMYHHA MIIOTHOCTH 3JIEKTPUUECKOTO
TOKa, KOTOpasi ONpeAesieTcs AIEKTPUUECKUM TOKOM CMEILIEHUS, MOKET CO-

cTaBisTh (3...4) 10712 4/m2 IIPH BO3MYIICHUSAX MOTEHIHAA HOHOC(HEPHI
(p})o ~10kB.

OcTaeTcs HEICHBIM BOIIPOC O MPUUMHAX STHX INI00ANBHBIX BapHUaIUi.
B03M0OXHO, HCTOYHUKAMHE STHX BapHaLUi SBISIOTCS CAMH I'PO30BbIC T'€HE-
paTopbl, KOTOPBIE ONPEIEISIOT KBA3UCTAIIMOHAPHOE AJIEKTPHUYECKOE MOJIe
aTMocdepbl, a BO3MOXKHO, 3/I€Ch MIPAIOT OIPE/CICHHYIO POJIb BapUaLUH
JJIEKTPUYECKUX MOJIeH HOHOCHEPHOrO0 U MArHUTOC(HEPHOTO MPOUCXONKIC-
HUSL.

Takum 00pa3oM, pacCMOTPEHHbIE B HACTOSILIEH paboTe METOIbI Jat0T
BO3MOXKHOCTh HCCJIEIOBATh PEAKIINI0 aTMOC(ephl Ha ASHCTBHUE Pa3IHYHBIX
TCHEPATOPOB DJIEKTPHUECKOro moiisi B atMocepe. C UX HCIOIb30BAaHHEM
MOXHO TaKKe peliath 3aaul peaakcaiui atMocdepbl pyu U3MEHEHUH e¢
AJIEKTPUYECKOM MPOBOAMMOCTH, 00YCIOBIEHHOM BbIOpOCOM B atmochepy
a’po3o0ibHbIX yacTull (Moposos, 2002), a Taxke BEIOPOCOM paHOaKTUB-
HBIX BEIIECTB, MPUBOSIIIUX K YBETHICHUIO IPOBOTUMOCTH.

4. 3akJII0ueHue

B nacrosiieit paboTte B 3JEKTPOCTATUCTUYECKOM MPHOIMKEHUH IS
aTMoc(epbl ¢ HIKCIOHEHIIMATBHON 3JIEKTPUYECKONH MPOBOIUMOCTHIO TOTY-
YEeHbI aHATUTUYECKUE PELICHHUS 3a]1a41 O BPEMEHHBIX U3MEHEHUAX JIIEKTPU-
YEeCKOTO MOJsI aTMocdephl M 3amadd 00 YCTaHOBJICHHH CTAllMOHAPHOTO
JIEKTPUUECKOTO TOJIsE aTMOC(Eph! NPH BKIIOUEHUU UCTOYHUKOB AIICKTPH-
YEeCKOro MOJIsL. DTH pe3yJbTaThl MOTYT ObITh UCIIOJIb30BAHBI AJISl OLIEHKH Xa-
PaKTEPHOT0 BPEMEHH YCTAaHOBJIEHHS CTALlMOHAPHOI'O 3JIEKTPUUECKOIO 110JIs
IIPY BKIIFOUCHUH HCTOYHHKOB JICKTPUIECKOTO MOJISL, & TAKXKE TAIOT BO3MOXK-
HOCTb OIPEICIATh XapaKTEPHOE BPEMsI TUCCUIIAIINU 3JIEKTPHUECKOTO MOJIs
B OTCYTCTBHE UCTOYHUKOB.

[Tomy4eHHBIC pe3yNbTaThl MOTYT OBITH TAKXKE HCIIOIB30BAHBI IIPH Pac-
CMOTpPEHHH 331241 O TAPMOHHUYCCKHUX BAPUAIMSIX INIOTHOCTH MOJTHOTO MaK-
CBEIJIIOBCKOTO DIICKTPHUUECKOI0 TOKA aTMOC(Ephl U TAPMOHUYECKUX Bapua-
[USIX TTIOTCHIHAIa HOHOCHEPEI.

Tax, B 9KCIIEpUMEHTE, KOTOPBILI IPOBOAMIICS OJHOBPEMEHHO Ha OCTPO-
Be Bunbcangu (Ocronus) u B Bandopae (CLIA), uzmepsiiiach MI0THOCTh

248



MOJTHOTO MAaKCBEJIOBCKOro ToKa. [Toka3aHo, 4To Bapualuu 3TOro TOKa C Xa-
paktepHbIM TieprooM 60 ¢ u amruutyAou (3...4) - 10712 4/m2 MOTYT CO3/1a-

BaThCS BapUalUsAMU NoTeHIMa a noHochepsl ¢ ammmutyaoi 10 kB. (Xapak-
TEpHOE 3HAYCHHE CTAIIHOHAPHOTO YIICKTPHUECKOTO TOKa B aTMocdepe B 00-
JacTsIX, T[Je TpO30Bble  I'€HEpaTopbl  OTCYTCTBYIOT,  COCTaBJISIET
2-10712 4/m2).

[TosryueHHsble B HacTosIeH paboTe pe3ynbTaThl OYAyT UCIIOJIb30BaHbI
[IPY BBIITOJHEHUH TEMBI, MIOCBSIIICHHONW pa3paboTKe YHCICHHOH Tpexmep-
HOW MOJIeNIM KOHBEKTHBHOTO OCaJIKOOOpa3yloniero o0yaka, B KOTOPOU
MIpenoaralTcs pa3padoTka U BKIFOUYCHUE B MOJICIIh OJIOKA DIICKTPHU3AIINH,
YUUTBIBAIOLIETO ANEKTPUUECKUE 3aps/Ibl U MOJIS, BOZHUKAIOLINE B IIPOLIecce
Pa3BUTHUS U IBOJIIOLIMU KOHBEKTHBHOTO 00J1aKa.
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Ipnaoxenne 1

B PacCMOTPCHHBIX B HaCTOﬂHlCﬁ pa60Te 3a/Jja4ax BO3HUKAIOT UHTCTpa-
JIBI B KOMIUIEKCHOM 00J1acTu:
a+ io a+ ioo
1 d 1 d
[ —F— [ e /i (IL1.1)

i o+ pr) 2m T (+ pon Qi+ pr)

3aMeHa nepeMeHHbIX: § =1 + pT— npeodpasyeT 3TH UHTETPaIbl K clie-
JTYIOLIIM:

aj+io 1

t
| e B Let

a;+io

J~ S ds

_f
1l e*”

2mi T

et —, (I1.1.2)
slns

Ins'  2mi *
al —100 al —100
Paccmotpum nepBsiii uaterpain B (I1.1.2). [ToasiaTerpanbHoe BoIpake-
Hue umeeT ocobeHHOCTH 11pu s =0 u s = 1. Touka s = 0 IBIASIETCS TOUKOI BET-
BIICHUsI, B KOTOPOH Ins HeogHo3Ha4YeH. [ToaToMy mpoBeneH pazpes ot 0 g0
—00, U IyCTh KOHTYP MHTETPUPOBAHMSI OXBATHIBAET BCE OCOOCHHOCTH, JIe)Ka-
e ciea. [ BeIYMCcIeHsl MHTerpajia BJoJIb pa3pes3a Ha BepXHeM Oepery
(s =—z +i0) BoCTIONB3yEeMSsI COOTHOIIICHUEM

Ins=In|s|+im (IT.1.3)
a Ha HIDKHEM Oepery — COOTHOIICHUEM
Ins=In|s|—in (I.1.4)
[TosTOMy HHTETpaj M0 KOHTYPY, OXBAaTHIBAIOIIEMY pa3pe3, paBeH
t t
z

z—

T T
2ni ° In|z|—in 21 < In|z|+in

e 0
t t t
) S o TE o0 T
T T T
et o le oo s
2ni In|z|—in 2mi g Inz+in {n? z4n?

Brluer nmoabIHTErpaIbHOTO BhIpaxkeHus mpu s =1 paseH e . [loaTomy
nepsbiit uaTerpan B (I1.1.2) umeet cnenyromuii BUA:
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aj+ico 1 I
L [ et B ot +J7dz. (I.1.6)
2mi a i Ins 1n \z|+n

[IpousBens aHATOTWYHBIC BBIYMCICHHS JJIsi BTOPOTO HMHTETpalia B
(I1.1.2), momyuum:

ay+iwo 0 _Zf

1
— dz. (I1.1.7)
27 al:[l,oo slns {z(ln Z4T )

t
S—
T

C npyroit CTOpOHBI, OpUTHHAIOM TipeoOpa3oBanus Jlamiaca (sIn s)_1
sprsietcst pynkuus (Jdutkun, 1974)

0 g 1
X
v(x) = I1.1.8
) J(;F(t+l) '[F(é) ( )
B To0 xe Bpems opurnnanoM (In s)_1 ABJISIETCS (DYyHKIUS
1
vi(x) = j (I.1.9)

(i)

Acumnrornueckoe 3Hadenue ¢ynkuuu (I1.1.8) mpu ¢ — oo (2>> 1)
t
paBHO e . B To xe Bpems nipu £ =0 wHTETpan, CTOSALIMN B IPaBOM 4acTH,
pacxoautcsi. OnHako as GyHKIUH, onpenesieMoit Beipaxxkenuem ( I1.1.7),
3HayeHue npu ¢ =0 paBHO HYJIIO.
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YK 551.501

O PACYETE JU®®EPEHIIMPOBAHHOI CTOMMOCTH
COJEPKAHUSI ®YHKLIUOHUPYIOLIUX
HABJIIOJATEJIBLHBIX MOJAPA3AEJIEHUNM

POCI'HIPOMETA

B. U. Konopamioxk, O. A. Msacuuxosa
Inasnas eeopuzuuecxas oocepsamopus um. A. U. Boeiikosa

[Ipencrasiena Metoauka pacyera TupPepeHIUPOBAHHON CTOUMOCTH
peanbHO (PYHKIHOHUPYIONIINX HAOMIOAATSIBHBIX IT0IPa3ICIICHIH B 3aBHCH-
MOCTH OT YHcIia BUJIOB (ITyHKTOB) HaOIFOACHUH, paboT (4rcia BHIIOB Ha-
OJiroieHui), o0IIero oobeMa HaOMIOACHHH, 00beMa HAOIOICHUH KaXKI0T0
BHUJIA, @ TAKXKE OT MECTOIIOJIOKEHH s HaOJII0IaTeJIHOTO Mopa3 ieneHus. Me-
TOIUKA BKIIOYAET B CeOs OmMpeaeieHHe TPAHCHOPTHBIX KOX(QUINECHTOB
Ka)XZI0T0 HaOIIOAaTEIBHOTO MOAPA3CIICHNUS C HCIOIh30BAaHIEM ABYX MOJ-
XOJIOB: LIEHTPAJIN30BAaHHOTO U ACLEHTPAIM30BAHHOIO, 110 OJAWHOYHOMY U
TPYIIIOBOMY MapIipyTaMm.

JduddepennmpoBaHHas CTOMMOCTD COJCpPIKaHUS HAOIIOAATSIHHBIX
MOJpA3ICICHUN B MAKCHMAIILHOHN CTETIEHH YYHTHIBACT PEalbHBIC YCIOBHS
(YHKIIMOHHPOBAHUS KOHKPETHBIX HAOIIOAATEIBHBIX TOAPA3ICIeHIH U MO-
JKET CIIY’KUTb IOKa3aTesieM JUIs OolpejieleHiss 00beMOB OI0/KeTHOTo (u-
HAHCHPOBAHMUS HA3EMHOH CETH.

ABOUT ACCOUNT DIFFERENTIAL OF COST OF COST
THE CONTENTS FUNCTIONING OBSERVANT DIVISIONS
OF FEDERAL SERVICE ON HIDROMETEOROLOGY
AND MONITORING OF AN ENVIVOMENT

V. I. Kondratuk, O.4 .Myasnikova
Main Geophysical Observatory

The calculation of technique of differential cost of functioning
observant divisions is submitted. This quantity is consired in dependence on
quantity (amount) of kinds (items) of supervision, volume of supervision and
jobs (quantity of kinds of supervision), volume of observation of each kind
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and site of observant division. She includes definition of transport factors of
each observing division by two approaches on single and group routes.

Differential cost of the contents of observant divisions in the maximal
degree takes into account real conditions of functioning of observing
divisions. Can serve a parameter for definition of volumes of budget
financing of a ground observing network of Federal Service on
Hydrometeorology and Monitoring of an Envyronment.

BBenenne

CTONMOCTh COZIEPKAHUS CPETHECTATUCTUIECKOTO ITyHKTa HaOIoe-
HUH SBISETCS OJTHUM M3 BOKHEUIINX MOKazaTeseld (yHKIIMOHUPOBAHUS Ha-
36MHOI T'MIPOMETEOPOJIOTHUECKON ceTH. JlOCTaTOYHO HAalOMHUTh, UTO
TpeTh (PMHAHCOBBIX CPEACTB CUCTEMBI Pocruapomera IpUXoIUuTCs HA THI-
POMETEOPOJIOTHYECKYI0 CeThb. [IpuHATHE yNpaBIEHUYECKUX pEIIEHUH I
(YHKIIMOHMPOBAHHUIO HA3EMHBIX ITYHKTOB HaOIrONeHUN Oe3 3HaHMS 3aTpaT
Ha COJIEPXKAHUE CETH B COBPEMEHHBIX YCIOBHUSX MOMPOCTY HEMBICIHMO.
OpmHaKO TPaMOTHOE YIIPaBICHYECKOE PEIICHHE MOXKET OBITh MPUHSITO MPU
3HAHHUH PeaJbHBIX 3aTpaT Ha CoNepKaHNue KOHKPETHBIX MyHKTOB HaOIroIe-
Huil. B 'maBHO# reodusmueckoit oocepparopuun uM. A.U. BoeiikoBa paspa-
00TaHbl MMPOrpaMMHBIE CPEACTBA, MO3BOJISAIOLINE aBTOMATH3UPOBATH ATOT
nporecc. B cBs3u ¢ 3THM 0coOBI MHTEPEC MPEICTABISIET METO]] pacueTa
i hepeHITMPOBAaHHON CTOMMOCTH COZICPKaHUS HAOI0IaTeIIbHBIX T10J[pa3-
IEJICHUH.

PacuyeT cTouMOCTH COiepKaHUs HAGIIOAATEIbHBIX MOAPa3IeeHUuil

HaGmonaTenbHoe mojpaselieHne Kak OpraHu3alloHHas CTPYKTYp-
Hasl, eJMHMLIA TOCYIapCTBEHHON HAa0I0JaTeIbHON CeTH, MOXKET COIepPHKaTh
OJIVH ITyHKT HaOJr0IeHUH (BECTH HAOJFOICHUS OJTHOTO BUJIA), WIIA HECKOJIb-
KO TIYHKTOB (BECTH HAOJFOJICHUS] HECKOJIBKUX BUIOB) T. €. MOXKET OBITh KaK
LIEJIEBBIM, TaK K MHOTOLIEJIEBBIM. Y YMTHIBAs], YTO MHOTHE BHUJIbI THPOMETE-
OpOJIOTHYECKOI HMHPOPMALIUH HYKITAIOTCSI B METCOPOJIOTHICCKOI HHBOP-
MaIliH, TyHKTHI HaOMIOJCHIH pa3IMYHbBIX BUAOB, KaK IPAaBUIIO, COBMEIICHBI
C MMyHKTaMH METeopoJIorndeckux Habmoaenuit. [1o 3ol mpuunne Ha TOCY-
JIapCTBEHHOW HAOIIOIATEILHOM ceTH Mpeo01alal0T MHOTOIIeTIEBbIe HAOIIO-
JlaTelIbHbIE TI0Apa3/IeeHNUs.
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MaxkcuManbHOE YHCIIO MPOrpaMM HAOIIOACHHH Pa3uYHBIX BHIOB B
OJIHOM HaOJIF01aTeIbHOM TIOIPA3/ICIICHUH MOXKET JJOCTUTaTh 12, 0IHaKO 00-
BIYHO MX MeHbIIIe. [IpeobnanaroT MHOTOIIEIeBbIE HAOTIOAaTEIBHBIC TTOPa3-
JiesieHus ¢ 3—35 Bunamu (MMyHKTaMu) HaOroaeHui. [lomst meneBsix HaOIro-
NATeJIbHBIX TTO/Ipa3/IelieHIIl Ha Ha3eMHOM ceTr Pocrumpomera He MpeBbIiia-
et B cpexHeM 20 %.

CTOMMOCTh COJIepXKaHMs HAaOIFOIAaTSIIBHBIX MOJIpa3AeiICHHH — eCTh
CyMMa CTOMMOCTEH MporpaMm (CoaepKaHus CPSAHECTATUCTUICCKUX Ty HK-
TOB PA3JIMYHBIX BUIOB) HAOIIOICHII KOHKPETHOT'O HAOIIOIAaTEILHOTO MO

pasaciICHUs:
n

P =2 ()
]:

rne C ;IH — CTOMMOCTb COJIEp/KaHHs MTYHKTA HaOJII0CHHIA j-r0 BUa (CTOM-

MOCTB IIPOTPAMMEI j-TO BHJa B ITyHKTE HAOIIOACHHH), j — B HAOIr01eHUI
(IporpaMMBel), # — 4HCIJIO BUJOB (IIporpaMM) HaOIr0IeHUI B HAaOIr01aTeb-
HOM TIOJTpa3/IeIICHUN.

B npuHIMIe cTouMocTh CoJiepyKaHUs Pa3IUIHBIX HAOIIOIaTEIhHBIX
MoJIpa3AeNICHUiA ¢ OJTHON U TOH ke MpOorpaMMoil HabJIF0ICHNH TOJKHA OBITh
OJIMHAKOBOM, B IEHCTBUTEIHLHOCTH K€ 3TO CKOpee UCKIIIOUEHHUE, YeM IIPaBU-
710. CTOMMOCTD COJIEpKaHMsI PeaibHO (YHKIIMOHUPYIOIMUX HAOI0aaTe b=
HBIX TIOJIPa3JICIICHNH 3aBUCUT OT HECKOJBKUX (pakTopoB. IIpex e Bcero, oHa
3aBHCHUT OT YHCIIa BUAOB (ITYHKTOB) HAOJIIOJICHII — MHOTOIIeJIEBbIC HA0II0-
JaTeNbHbIE MOJpa3AeleHust 0OXOIATCS, €CTECTBEHHO, JOPOXKe, YeM IeJie-
Bble (3P (EKT ynenieBaeHus] MPOAYKINN B KOMIUIEKCHBIX MPOU3BOJCTBAX
3lech He paccMatpuBaercs). CTOMMOCTh COJIepyKaHUs HaOJIFOaTeTbHBIX
MOJIpa3IeTICHUA 3aBUCHUT TAKXKE OT YCIOBHIA MX KU3HEOOECIICUSHHSI, OT TEX-
HUYECKON OCHAIIEHHOCTHU ITyHKTOB HAOIIOJICHU, OT YAAJCHHOCTH OT IIeH-
tpa YI'MC, LII'MC, ot ctaxka paboThl CIEIHATMCTOB HAOIIOIATEIbHBIX
MOApa3AeICHUN U TIp.

[Ipu3HaBas BIMsSHUE YKa3aHHBIX U Psja APYyrux (GakTopoB Ha CTOM-
MOCTb COJIepXaHus HabI0AaTeNbHbIX Opa3IesieHuH, 1enecoodpazHo 6o-
Jiee MoAPOOHO OCTAHOBUTHCS Ha TPEX U3 HUX: 00beM HAOJIOJICHHUH U paboT
(YncIto BUAOB HAOIIOICHHIT), 00heM HAOJIFOJICHUH KaXKIOTO BHJIA U MECTO-
MOJIO’)KEHUE HAOII0IaTeIILHOTO TIOIPa3ICICHHUS.

CTOMMOCTb COJIepKAHHU MHOTOIIENIEBBIX HAOII0JaTeIbHBIX MTOApa3/e-
JIEHUH, onpeiersieMast 00beMOM HaOIIOICHUH, 3aBUCHT KaK OT YKCIIa BUIOB
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HAOIIOJICHHIA, TAK U OT UX HOMEHKJIATYphI. [IOHATHO, 4TO CTOMMOCTB COJIEP-
JKaHUs IByX HaOJII0AaTebHbBIX OPa3/IeeHuii C OAMHAKOBBIM YHCIOM, HO
¢ pa3HBIM HaOOPOM IPOTpaMM HaOIIOACHUH, CTONMOCTB KOTOPBIX pa3iIinda-
eTcst, He Oy et onuHakoBoi. Kak mpaBuiio, mporpamMmbl HAOIIOICHHI OTHO-
T'0 BUJIA B pa3HbIX HAOJII0AaTENbHBIX MOIPa3ICTICHUAX PA3INYAI0TCS IO CBO-
emMy o0beMy.

B cootBerctBun ¢ HactaBnenuewm (1987) Bce Buabl HabM0qeHUN T (-
(bepeHIUpPYIOTCS KOJOBBIME (hopMaMu (pa3IMIHBIM Ha0OpoM HalIro1ae-
MBIX THIPOMETEOPOTIOTNIECKIX BETHMYMH U UX XapaKTepHUCTHK). Hampumep,
mporpaMma METEOPOJIOTHYECKUX HaONOeHU BKIOYaeT 37 KOMOBBIX
¢dopM (coueTaHuii HaOIIOJaeMbIX BEJIIMYHMH), arPOMETEOPOJIOTHUECKUX —
14, ruaponoruuecknx — 17, MOPCKUX THIPOMETEOPOTOTHIECKIUX — 3 KO-
ToBEIE GOPMEI 1 T. 1. Kpome Toro, mporpaMMbl HAOIIOASHUH METEOPOIIOTH-
YECKOU, aBUaMETEOPOJIOTNIECKOM, THAPOJIOTNYECKON PEYHON U THIPOMETE-
OpOJIOTUYECKOH ceTel AensaTcs Ha paspsaabl. Kak cienyer u3 ckazaHHOTO,
00BEMBI HAOTIOACHUH Pa3INIal0OTCs, a CICJOBATEIHLHO, I CTOUMOCTE COZEP-
KaHUS peabHO (PYHKIMOHHPYIOIINX HAOIIONATEIbHBIX ITOpa3aeeHUI
cucteMsl PocruapomMera gajgeko He BCETAa paBHA CyMME CTOMMOCTEH co-
JIep)KaHUsl CPeITHECTATUCTUUECKUX ITyHKTOB HAOIIOACHUH.

JAunddepenunpoBaHHas CTOMMOCTD CONEPKAHUSA
Ha0I01aTeJIbHBIX NMOAPa3ieaeHuii

Juddepennmanuio nporpaMm HaOIIOASHUH MOXKHO Y4eCTb ,,pacIien-
JIeHHeM” CTOMMOCTH COZIeP KaHHs CPEJHECTATHCTUIECKOTO ITyHKTa HaOIIr0-
JIEHUH j-TO BUJA HA OT/AEJIbHbIE TapaMETPBhI.

B stom ciryuae popmyra ams pacyeTa CTOMMOCTH 1-TO OCpPETHEHHOTO
napamMeTpa B IyYHKTC Ha6J'IIOI[eHHﬁ BHEC 3aBUCUMOCTH OT HAJIUYUA UJIU OTCY-
TCTBUS HAOMIOJEHUH 3a TEM WIIM UHBIM IapaMeTpoM OyleT UMETb BUJ

HIT
P;

K
i=l1

J!

) )

rac PjHH — CTOUMOCTDb COACpP)KaHUA CPEAHECTATUCTUYCCKOI'0 IMyHKTa Ha-

OIroieHHH, z — KO3 PUIUEHT NPUBEICHHS NEPUOJHUHOCTH HAOIIOICHUH K
TOo/ly; W — YHCIJIO XapaKTepPHUCTHK j-T0 BU/a HaOIIOAEHHOW HH(pOpMaNny;
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T jj — HOPMATUBHAs TPYAOEMKOCTb HAOIIO/CHNIT 32 i-i XapaKTePUCTHKOH
J-ro Buja nnpopmanuy; 7' — NEPHOAMIHOCTL HAOMIOACHHIT i~/ XapakTe-
PHUCTHKH j-TO BUJa HH()OPMAIUH; k}i — MOTPaBOYHBIA KOA(PDUITMECHT Ha

YHCIIO TIYHKTOB HAOIIOJICHHUH 110 i-H XapaKTepUCTHKE j-To BUaa MH(POpMa-
uu; k jZI — THOMPABOYHBII KOA(P(UITMEHT Ha CE30HHOCTb HAOMIOACHNH UK
MIPUPOJIHYIO MTOBTOPSEMOCTb I-i XapaKTEPUCTHKH j-TO BU1a HHPOPMAIIHH.
Benmuuuna ko3 uiinerTa npuBeAeHMS MEPUOIAIHOCTH HAOIOIEHUH
K TO/Iy 3aBHCHT OT PeajbHOHN MEPHOINIHOCTH HAOIIOACHUI: TPH €XKeCyTOoY-
HBIX HaOJIIOJICHUSIX (BHE 3aBUCHMOCTH OT YHMCIIa CPOKOB B CYTKH) z = 365,

MIPH ©KEMECSIUYHBIX (BHE 3aBUCHMOCTH OT 4YMCJIa HaOJIIOJICHU B MECSIL)
z =12, a Ipu SNMU30AMYECKNX HAOIIIOICHUSX B T€UeHHE rojia z = 1.

HopMmaTtuBHas TpynoeMKocTh HaOIIIOJIEHUM ompenensercs Jubo o
MMEIONIMMCS B cUCTeMe PocruapomeTa oTpacieBbIM HOpMaM Ha MPOU3BO-
JICTBO THJIPOMETEOPOIOTUYECKUX HAOMIOIEHUH 1 paboT, 100 SKCIEPTHBIM
IIyTeM Ha OCHOBE OIIbITa CHEIIHATUCTOB.

[TeprnogumaHOCTH HAOIIOIEHHUH BCEX BUIOB, KaK IPABIIIO, PETJIaMEHTH-
pyercsi pyKOBOJSIIMMU IOKyMEHTaMH Pocruapomera (HacTaBIeHHS, PyKO-
BOJICTBA, MHCTPYKIHH | T. 11.). J{nana3oH u3MeHeHus 4ucia CpOKOB JJOBOJIb-
HO mHpoK: oT 48 u Gonee B cyTku 10 1—2 HabmoeHuit B roa. HepaBHoMep-
HOCTh B YHCJIE CPOKOB HAOJIONCHWH 3a TOX M YUYHTHIBACTCS BBEICHHEM
ko3 dummenta z.

Uucno HaOII01aeMBIX BEJTMUUH (XapaKTePUCTHUK) Pa3HbIX BUJIOB TaK-
e KOJIEOJIETCs B TOBOJIFHO IIMPOKOM JTHAITa30HE: OT 47 B METEOPOIOTHIEC-
KHX HAaONIOJCHUAX IO HECKOJIBKUX XapaKTePUCTUK B HAOMIOACHUIX 32 XU-
MH3MOM OCAaJKOB U CHEKHOTO MOKpoBa. ClieayeT MoJ4epKHyTh, 9YTO 00be-
Mbl HaOJIOAEHWH OTIENbHBIX BHJOB, OCOOEHHO HaOMIOIEeHUH 3a
3arpsi3HEHUEM OKpY’KaloLled MPUPOJHON Cpeibl, B MOCIEAHUE TOAbI He-
YKJIOHHO yBEJIMYUBAIOTCS.

ITonpaBouHslii KO3 PUITHEHT kjl-i Ha YMCJIO0 MYHKTOB HaOJIIOACHUH O

i-} XapaKTEepUCTUKE OTPENENIOT, UCXO/ U3 (PAKTHUECKON MporpaMMsbl Ha-
OJrO/ICHNI HaOJIOIaTeNILHOTO TI0/[pa3AeeH:s W OOIIero 4mcia IyHKTOB
HaOmoeHnit j-ro Buaa. Eciam Ta wim wHas XapakTepucTHKa HaOIomaeTcs
BO BCEX MyHKTax HaOMIOAeHNH, KO3 GUINCHT MPUHUMACTCS PAaBHBIM €U~
Hune. IIpu orcyrcTBUM HAOMIONCHUN B KaKHX-TO MyHKTaX KO3(GGHUIUCHT
OylleT, eCTeCTBEHHO, MEHbIIE eIMHUIbI (ONpeesseTcs JSICHHEM 4Yncia
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IIYHKTOB HAOJIOACHUH 3a i-i XapaKTEepPUCTHUKOM j-r0 BUAa Ha O0Iee YUCIIOo
IIyHKTOB HaOJI0A€HUH -0 BUA).

[TorrpaBounbIii KO3 dUIHEHT £ ]21 Ha CE30HHOCTh WU MPUPOJHYIO TIO-

BTOPSIEMOCTh YCTaHABIIMBACTCS CHENHAINCTaMU 10 uMmerommmMcest B YIMC
CIPaBOYHBIM TIOCOOMSIM WIJIH TI0 OTBITY. Hampumep, Uit CHEX)KHOTO MOKpOBa
3TOT KO3((HUIMEHT HAXOMUTCS IyTEM JCICHUS Mepuofa (B MecsIax) co
CHE)KHBIM IIOKPOBOM Ha 12, a 77151 rpo3bl — U3 CIIPAaBOYHUKOB KaK CpeiHee ro-
JIOBOE YHUCIIO JIHEH ¢ TPO30ii, nerennoe Ha 365. CreaoBaTesnbHO, [Tl BEIMIHH
W XapaKTEePUCTHK, UMCIOIINX YETKO BBIPAKEHHYIO CE30HHOCTH (JIe]I, CHEX-
HBIW IOKPOB, BEreTallus PACTCHU U T. J1.), YKa3aHHbIH KO3 PUITUEHT orpesie-
JISIeTCSl KaK OTHOLICHUE MPOJIOKUTEIBHOCTH HAJTMUMS KOHKPETHOM XapakTe-
PHUCTUKH B MecsALaX WM JHIX Ha FOJ0BOE YUCIIO MecsALeB Win aHeil. s Be-
JIMYUH U XapaKTEPUCTUK, KOTOPBIE HAOIIOIA0TCS HE €KETHEBHO, HO BO3MOXK-
HBI B JIF000€ BpeMs ro/ia, UCIIOIb3YeTCs UX MPUPOJIHAS TOBTOPSEMOCTb.

ITo U3BECTHBIM CTOMMOCTH Ka)KJIOTO MapaMeTpa U MepeyHs UX B Kax-
oW KOZIOBOH (hopMe HECTOKHO PaCCUYUTATh CTOMMOCTH KOIOBBIX (OPM IO
BceM BuaM HaOmroneHnit. B pasabix YI'MC cTouMOCTb OJJHOH U TOH %K€ KO-
JI0BO# (popMBI OyAET pa3IUIHOM, MOCKOIBKY Pa3IMUHbl CTOUMOCTHU COZCP-
JKaHUs MyHKTOB HaOmoneHuid. OJHAKO COOTHOIIEHUS CTOMMOCTH Pa3HbBIX
KOZIOBBIX (hopM OyayT omuHakoBeIMU i BeceX YIMC. Ilpunumas crou-
MOCTh CaMOMW TOJTHOW (MaKCHMaJbHON) MpOorpaMMBbl (KOJIO0BOH (HOpMBI) 3a
€IMHUILY, CTOMMOCTb BCEX JPYTUX KOJIOBBIX ()OPM MOKHO BBIPA3UTh B JO-
nX eauHULBl (Tabn. 1). YUuTsiBas M3I0KEHHOE, CTOUMOCTh COJEPKAHUS
HaOIIOIaTeIbHBIX MOAPA3ICICHUI ¢ yueToM audPpepeHInaNy IPorpaMM
j-TO BHJa MOKHO 3aIHCaTh CICAYIOIIUM 00pa3oM:

n
PEb =" C M ks 3)
j=1

rIe kK(sp — BECOBOI KO3 UIMEHT KOT0BOM (POPMBI j-T0 BH1a HAOIFOICHUH.

Amnanu3z otduetHbix MarepuanoB YI'MC noxkazain, uro u3 36 rpyri Ko-
JIOBBIX ()OPM METEOPOJIOTHYECKNX HAOJIIOICHUH UCIIOIB3YIOTCS OOBIYHO HE
6ouee 14 rpymm. J[pyrue rpymimsl o pa3Horo pojaa MpHYHHAM HE UCIIONB3Y-
torcs. Kak ciemyer u3 tabmn. 1, camas jenieBasi mporpaMmma METEOPOJIOTH-
yeckux HaoOmroneHui (komoast ¢opma 010100) mMeHbIIe MakCHManbHON
(xomoBast popma 010133) Ha 37 %. CTOMMOCTB OCTATBHBIX KOJOBBIX (hopM
KOJICOJIETCST MEXKITy YKa3aHHBIMU 3HAYCHUSIMH.
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Tabnuya 1

BecoBble k03¢gpuuneHTH CTOUMOCTH KOAOBBIX (hopm
MeTeopPOJIOTHYeCKUX HAOTI0AeHuit

Konosas popma BecoBoii koaddunment
010100 0,625
010106 0,638
010107 0,706
010109 0,868
010110 0,660
010111 0,720
010113 0,882
010114 0,673
010116 0,949
010117 0,741
010120 0,902
010122 0,963
010123 0,754
010126 0,916
010129 0,984
010133 1,000

B npakTuke moctpoeHusi Ha3eMHOW CETH ITYHKThI METEOPOJIOTHICCKHIX
HaAOIIOJICHU B 3aBUCUMOCTH OT MIPOrpaMMbl HAOIIOICHUN JIENATCS HA TPU
paspsina. OgHaKo, y9UTHIBAS, YTO COBPEMEHHBIC IPOTPAMMBbI HAOJIFOICHUH C
paspsiiaMu HaOJIFOIaTeNIbHBIX MOJIPa3CiCHHUI CBA3aHbl JOBOJIBHO C€i1abo,
3HaHHWE CTOMMOCTH BCEX KOJOBBIX (hOpM TO3BOJSECT ONPEACIUTh CPEIHUE
BECOBBIC KOAPPHUIIMEHTHI (COOTBETCTBEHHO U CTOMMOCTB) KXKJIOTO pa3psia,
KOTOpBIE TI0 pacdyeTaM HMMEIOT clieqayromue 3Hadenus: | — 0,982; 11 —
0,889; 11T — 0,690.

AHaJIOTHYHbBIE pAaCcUeThI KaK 10 pa3psaaM, TaK U 10 KOJOBBIM GopMaM
MO>KHO BBITIOJIHUTE JIUISI BCEX BUIOB HAOIIOIEHHI, UTO ITO3BOJIUT Oosiee 000-
CHOBAHHO IJIAHUPOBATH CPEJCTBA HA (PYHKIIMOHUPOBAHUE HA3EMHON CETH
YI'MC, camocrositenbhbix HIMC.
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OpHako peanpHasi CTOUMOCTh COJEpKaHUS (DYHKIIMOHUPYIOMIUX Ha-
OII0IaTeIbHBIX MOAPA3/ICIICHUI 3aBUCUT, KaK YK€ 0TMEYalloCh, HE TOJIBKO
OT HAJIMYUS WM OTCYTCTBUS APYTrUX BUIOB HAOIIOJCHUN U OT 00beMa Ha-
OJIIOJICHUI KOHKPETHOTO BHJIA, HO M OT UX MECTOIOJIOKEHHSI.

Kak MOkeT BIIMSATh MECTOIOJIOKEHUE HAOII0IaTeIFHOTO ITOopaselie-
HUS Ha CTOMMOCTH ee¢ cojlepkaHusi? B cooTBeTcTBHM ¢ paboTOn
Anpbianckoro u zap. (1999) croumocts copep)kaHusi HaOIIOJATEIBLHOTO
MOJIpa3AeNICHUs COCTOUT M3 TPEX SKOHOMUYECKHX 3JIEeMEHTOB: (hoHa oruIa-
THI TpY/Jla, MaTEPHUAJTBHBIX 3aTPaT U aMOPTH3AIMOHHBIX OTYHCIeHUH. DoH
OTIATHI TPYIa TIEPCOHANA IyHKTa HAOJIIOJICHUI HE 3aBUCUT OT €ro yIaJicH-
HocTH OT 1ieHTpa YI'MC, LII'MC, ecnu yKOMIUIEKTOBAHHOCTH IIITATa, €T0
KBaTM(UKAIUS U CTax pabOThI MPUMEPHO TAaKHE )K€, KaK B HAOJFOAaTeb-
HOM TIOJpa3/ieIecHUH, pPAacloJioKEeHHOM B MecTe HaxoxiaeHuss YIMC,
HI'MC. AMOpTH3aIIMOHHBIC OTYUCIICHHS OCHOBHBIX (DOH/IOB TaKKe HE 3aBH-
cAT oT MecTorosioxkeHus (yaaneHHocta ot YI'MC, LI'MC) nabnronaresb-
HOTO TIOJIpa3/IeJICHUs, TOCKOJIEKY HOPMBI aMOPTHU3AINH €AMHBI HE TOJIHKO
Jst HabIrolaTebHOTO noApasaeneHuit, Ho u st YIMC, LHII'MC. 3aBucsr
OT MECTOIIOJIOKEHUS TOJIbKO MaTepUaIbHbIC 3aTPaThl. ApEH/Ia KaHAJIOB CBSI-
3W 3aBUCHUT OT UX MPOTsHKEHHOCTH. CTOMMOCTb JTOCTABKH MaTEPUANIOB, IPH-
00poB M 000pyOBaHUS B HAOIIOJAATEIBHOM IMOIPa3/ICICHUH HAXOJUTCS B
TIPSIMO# 3aBUCUMOCTH OT paccTostaus ero 1o nentpa YIMC, HII'MC, onna-
KO CTOMMOCTB CAMHUX MMPHOOPETAEMBIX MATEPHATILHBIX [ICHHOCTEH OT MECTO-
TIOJIOKEHUST HAOIOAATeILHOTO TOApAa3/Ie]ICHUs] He 3aBHUCHUT. [Ipomormku-
TEJIBHOCTh KOMAaHJINPOBOK pyKoBojacTBa U crenuanucroB YI'MC, HI'MC,
MTOMHMO BCETO TPOYETo, 3aBUCUT H OT YJAJICHHOCTH HAOJIFOIaTEILHOTO MOJI-
pasneneHwusl.

C y4eToM Bcero ckazaHHOro audQepeHIpoBaHHas CTOUMOCTh CO-
JeprkaHust QyHKIHOHUPYOLIMX HAOMOAATENbHBIX MOIPA3ICIeHUHA MOKET
OBITH paccuuTaHa 1o Gopmyse

PR = PR M3 +0.8M3,, KA +02M3,,, (4)

KOTOPYIO, IPOBEISI HECTOKHBIC apr(pPMETHIECKHE TPeoOpa30BaHIs, MOKHO
3anucaTh B BUJIE

PRe = pRO 08 M3, (KA 1) (5)
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riae PHHH"(b — nuddepeHIMPOBaHHAs CTOUMOCTh COJAEPIKAaHUS PEaIbHO

(YHKIMOHUPYIOIIUX HAOJFOIATSILHBIX TOAPa3IeIICHUH; PHKH(I’ u M3, —

CTOMMOCTB COZICPKaHMS U MaTepHaIbHbIC 3aTPaThl HAOII0IaTEIBHOTO MO~
paszjieneHus ¢ yueToM (pakTHYeCKuX mporpamMm HaOmoneHuit; 0,8 u 0,2 —
1ot M3, BenmuunHa kotopbix 3aBucur (0,8) u He 3aBucur (0,2) 0T MecToI10-

JIO’KEHUS HAOIII0IaTeIbHOTO TIoJpasiesieHus; K f"‘b — KO3 puIHeHT nud-

(epeHINPOBAaHHON KOPPEKTUPOBKU M3, KOTOPBIIl ONpeenseTcs U3 ClIeny-
IOLLETO BBIPAIKEHUS:

KM = (NS du)d;u, (6)

rae N Jr-‘H — o0I111ee YMCII0 MyHKTOB HAOJIOICHHH j-T0 BUA; d — TpaHCIop-

THBIH KO3 QHUIIMEHT, 3aBUCAIINHA OT paCCTOSHNSA HAOIIOJaTEIILHOTO MOApas3-
nenenus o nerrpa YI'MC, HII'MC u Buga coo0mieHus; # — KO3 QUIHEeHT
TPYJHOAOCTYIIHOCTH, KOTOPBIM npuHuMaercs pasHbM 2 wiu 3 gt TIC, a
JUISL BCEX OCTAJIbHBIX HAOIIOAATEIbHBIX MOAPA3IEICHHH paBeH 1.

M3BecTHO, YTO YacTh HAOMIOAATENBHBIX ITOIPA3ICICHIH CHUCTEMBI
Pocruapomera pazmeniaercss B TpyAHOJOCTYITHBIX pallOHAX, HE UMEIOIINX
PEryJIApHOrO COOOIEHUS, Mara3uHoB, MOYThl. B Takue HaONromaTebHbIC
nojpaszaenaeHus, Ha3piBaeMble TpyanonocrynusiMu (TZC), momumo mare-
pHanoB, IpuOOPOB, 00OPYIOBAHHMS, JOCTABISIOTCS TAaKXKe MPOAYKTHI ITHTA-
HUS ¥ TOPIOYE-CMa30YHbIC MaTEPHAIIbI, YTO CYIIECTBEHHO MOBBIMIAET CTOU-
MOCTb COJIEP)KaHMsI U MaTepHalibHbIC 3aTPATHI.

Takum obpa3om, pacuer nupdHepeHINPOBAHHONW CTOUMMOCTH PEealibHO
(YHKIIMOHUPYIOUIMX HAOIIONATEIBHBIX MOAPA3CICHUN CBOIUTCA IO Cy-
IIECTBY K OIIPE/ICICHHUIO TPAHCIIOPTHBIX KOI(PPHUIIMEHTOB KaX10ro HabIo-
JATEIBHOTO TOAPa3/ICICHUS.

Pacder TpaHcnopTHBIX K03¢ punmeHTOB

TpancropTHbIH K03()OUIMEHT MPeCcTaBIsIeT cO00H CTOMMOCTD JI0C-
TaBKH Tpy3a B TOT Wi WHOU MyHKT. Yem ganeiie ot nentpa YIMC, HI'MC
pacronaraercst HabII0IaTeIbHOE TTOAPAa3/ICIeHIE, TEM, ECTECTBEHHO, T0PO-
&Ke 00XOAUTCs AOCTaBKa JIOAEH, TpHOOpPOoB, 000pyAOBaHNUS, TOPIOUE-CMa-
304YHBIX MaTEPHUAJIOB U TPOTYKTOB.
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B cucreme Pocruapomera 0ObIYHO HCTIONB3YIOTCS aBTOMOOUIIBHBIH,
HKEJIE3HOLOPOKHBIM, PEUHOU, MOPCKOW U aBUALIMOHHBIN BUABI TPAHCIIOPTA.
Hcnonp3oBanue TOro Wid MHOIO BUJA TpaHCHOPTa B KOHKpeTHOM YI'MC,
II'MC 3aBucHt 0T (pu3HuKO-reorpaduaeckoro moynoxerus camoro YIMC,
HI'MC, 0T TOCTYHOCTH HaOJIIOIATEIILHOTO MOIPa3ACIeHHS, T. €. PA3BUTOC-
TH JIOPOKHOW CETH, OT CE30HA, CPOYHOCTHU TOE3KH, BHIA ITEPEBO3UMOT0
rpy3a u T. . O6sr4a0 B YI'MC 10JIB3yIOTCS] HE OJTHUM, & HECKOJIBKUMHU BH-
JamMu TpaHcnopTta. IIpuopuTer Toro niaM MHOro BUA TPaHCIOPTA 3aBUCHUT
OT CE30Ha, IeJICH TTOE3IKHU.

Jns ompeneneHust TpaHCIIOPTHBIX KoddduimenToB B Ceepo-3amaj-
HOM PETruoHC OBUIM KCITOIB30BAHBI JaHHBIC BEAYIIUX TICPCBO3YUKOB
Cankr-IletepOypra (nucnerdepckas cirysk0a 1o Tpy30BBIM IIEPEBO3KaM, OT-
JIeJT TI0 TPY30BBIM TiepeBo3kaM ctaHmuu Cankt-IletepOypr I'maBubIil OKT-
sIOpbCKOM kese3Hol toporu, CeBepo-3ammagHoe pevHoe MapoxoacTBo, bas-
THICKOE MOPCKOE TTapOXOJICTBO, a9POIOPT PKEBKa) O CTOMMOCTH JIOCTaBKH
1 T rpy3a pa3siIn4HbIMU BUJAMH TPAHCIOPTA HA PAa3HbIE PACCTOSHUS.

[IpuHsB 32 OCHOBY (32 €IUHHMILY) CTOUMOCTh MEPEBO3KH | T Tpy3a Ha
paccrosuue 200 KM KeJIE3HOJOPOKHBIM TPAHCIOPTOM, HE CIOXKHO OBLIO
OTIPEZICITUTh €€ COOTHOIICHHE CO CTOMMOCTBIO IIEPEBO3KH 1 T rpysa apyru-
MU BUJaMU TPaAHCIIOPTa Ha 3TO K€ PACCTOSAHHUC. Y‘II/ITI)IBEISI, YTO 3aBUCH-
MOCTBb CTOUMOCTH IIEPEBO3KNU BCEMU BUIaMU TPAHCTIOPTA OT PACCTOSIHUA HO-
CHUT JTUHEHHBIN XapaKTep, MOXXHO JJIS BCEX BHIOB TPAHCIIOPTA PacCUUTATD
OTHOIIICHNE CTOMMOCTH MEPEBO3KH 1 T rpy3a Ha pa3HbIE PACCTOSHUS K CTOH-
MOCTH TtepeBO3KkH Ha paccTossare 200 KM. ITH OTHOIIEHUS U TIPEICTABIISIOT
co0oit TpanciopTHbIe K03 unmenTsl. Mx 3Hauenus as Cavkt-IleTepOyp-
ra u CeBepo-3amnaJiHOro pernoHa MpUBOISITCS B TaOI. 2.

[ToHSTHO, 4TO B IPYTHX PETHOHAX TAPU(BI HA TPAHCIIOPTHBIE TIEPEBO3-
KH MOTYT CYIIECTBEHHO OTJIMYAThCS OT MPUBEICHHBIX B Tabmwile. B cBs3u ¢
9TUM TP ONpeelieHn TuPPepeHTUPOBAHHON CTOUMOCTH COJCPIKaHUs
HaOIII0JaTeIbHOTO MmojipasjieneHuss B KoHkpetHoM YI'MC, LI'MC stn
TPAHCTIOPTHBIC KOA(PQUITHECHTH YTOUHSIOTCS JJIS1 YCIOBUI COOTBETCTBYIO-
miero YI'MC. Iocne yrounenus koagdummentos B YI'MC, LII'MC cocras-
nsieTcs pabovast TabJIHIIA PACCTOSHIA HaOMI0AaTeFHBIX ITOIPA3ICIICHIN OT
nentpa YI'MC, LII'MC ¢ ykazanuem BHIOB TpaHCTIOpTa. PekoMeHtoBaHHAs
(dopma cBeeHUIl O PACCTOAHUAX O HAOIIOJATEIbHOIO MOJpa3/eeHus U
BHJIaX COOOIIEHNs TpUBecHA B Ta0. 3.
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Tabnuya 2

CooTHOLIEHHEe CTOUMOCTH NEePeBO3KH I'Py3a Pa3HbIMU BH/IAMH TPaHCIIOPTA

Paccrosie, Koa¢duimenTs! o Buaam Tpancrnopra

e ABTOMOOMIIBHBIN K/n Peunoit Mopckoit ABna

50 0,42 0,25 0,18 0,2 1,62
100 0,83 0,50 0,35 0,4 323
200 1,67 1,00 0,70 0,85 6,47
300 2,50 1,50 1,05 1,25 9,70
400 3,33 2,00 1,40 1,65 12,93
500 4,17 2,50 1,75 2,10 16,17
600 5,00 3,00 2,10 2,50 19,40
700 5,83 3,50 2,45 2,90 22,63
800 6,67 4,00 2,80 3,35 25,87
900 7,50 4,50 3,15 3,75 29,10
1000 8,33 5,00 3,50 4,15 32,33
1500 12,50 7,50 5,25 6,25 48,50
2000 16,67 10,00 7,00 8,35 64,67
2500 20,83 12,50 8,75 10,40 80,83
3000 25,00 15,00 10,50 12,50 97,00

[pu cocraBienun Tadi. 3 B rpade 1 mepedncisrorcs Bee QyHKIUOHU-
pyromue B YI'MC, HI'MC craniuy, a B rpade 2 0TMEUYaroTCs 3HA9KOM (+)
TPYAHOJOCTYIIHBIE CTAaHIIMHU. B ocTambHBIX rpadax mpocTaBIseTcs: paccTos-
HHUE OT HabIoaTeIbHOro nojapasaeneHus A0 uentpa YIMC umu HI'MC, B
3aBUCHMOCTH OT TOTO, OTKY/Ia OCYIIECTBIITIOTCS CHAOKCHIE HAOI0AaTeIh-
HOTO TIOAPA3/ICICHIS U BBIC3/ CIICIHATNUCTOB.

Ecnu 10 Toro nnm MHOTO HAOIIOAATEIFHOTO NOAPa3ACICHUS JOCTaBKA
000pyI0BaHMs, TTPHOOPOB, TOIUIMBA, MPOJIYKTOB, CIICIHAINCTOB OCYIIe-
CTBIISICTCSI KOMOMHUPOBAHHO (3K/I + aBTO, aBUa + aBTO, peka + aBTO ML T. 1I.), B
COOTBETCTBYIOIIMX Tpadax MmpocTaBiseTcss MyTh (KM) KaXIbIM BHIOM
TPaHCIIOPTa, a B Tpade 3 — cymMMa pacCTOSIHHIA BCEX BUJOB COOOIEHUS.

IIpu uCmoNIb30BaHUM B 3aBHCHMOCTH OT CE30HA PA3JIMYHBIX BHJOB
TpaHCTIOpTa B X KoMOWHanuii B rpade 3 yKa3pIBaIOTCSl PACCTOSIHUS, COOT-
BETCTBYIOIINC CC30HHBIM BapHaHTaM HCIONb30BaHMS TPAHCIIOPTA, M Psi-
JIOM — HPOLIEHT MPUMEHEHHS JAHHOTO BHUJia (CyMMBI BUJIOB) TPAHCIIOPTA B
rOZI0BOM pazpese.
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Cgenenust 0 paccrossHusix 10 CHO u Buaax coodienuns

Tabnuya 3

Paccrositnue 1o Buiam TpaHcIopTra, KM

Ob6uiee
HaumenoBanue
CHO THC | paccrosnue, A M.
KM BTOMO- XK/n | Peunoii op- ABua
OUIIBHBIN CKOM
1 2 3 4 5 6 7 8
. JIBunHCKOMH 240 240
bepesnnk
2. Benbck 520 (40 %) 520 550
550 (60 %)
3.3umHeropekuit | + 100 (80 %) 100
Masix 100%* (20 %) 100%*
4. Nxma 970 (70 %) 410 560
400 (30 %) 400
5. JIeBKUHCKasI + 1050 560 490
6. MyTHBII 810 (60 %) 560 250 140
MaTepuK 700 (40 %)
7. Cerexa 316 (30 %) 316 240 255
240 (60 %)
255 (10 %)
8. HoBocenoBo 490 80 330 80
9. Hlaum 380 (40 %) 100 70 280
350 (40 %)
820 (20 %) 820
10. FOunnbck + 320 (50 %) 320
700 (50 %) 560 140

Hammane nanusix mo gopme Tadu. 2 u 3 MO3BOJSIET PACCUNATATD TPAHC-
MOPTHBIE KO HUITUESHTHI JJTs KXKI0T0 HAOIF0IaTeIbHOTO TIOIpa3ICICHNUS,
IUTSL 9eT0 OCTATOYHO B Ta0J. 3 3HAYCHUS PACCTOSHUI 3aMEHUTh Ha COOTBE-
TcTBYOIUE KO3 duuenTsl u3 tTadin. 2. [Ipu cinoxxaom Mapuipyte Kodpu-
IIUCHTHI CYMMUPYIOTCS, TIPH HAIMINHU alTbTEPHATHBHBIX (TIPOCTHIX U CIIOXK-
HBIX) MapIIpyTOB TPAHCIOPTHBIN KOA(DPUIIMESHT PACCUUTHIBACTCS C YUETOM
JIOJTH KaXJIOT0 MapIIpyTa.

CneuyeT YUYUTBIBATDH, ABJIACTCA JINU Ha6H}OI[aTCJ'H)HOC noapasaejeHue
TPYAHOJOCTYITHBIM. Eciu Ja, TO MOJIY4YCHHOC 3HAYCHUEC TPAaHCIIOPTHOT'O KO-
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s¢dunmrenTa ajs SToro HadIIAaTEILHOTO MOIPa3AeIeHUs YMHOXKAETCs Ha
2 wim 3 (B 3aBUCHMOCTH OT TOTO, KaKOE 3HAYCHUE KOAPPHUIUCHTA TPYIHO-
JIOCTYITHOCTH NpuHSATO B 1anHoM YT MC).

IIpu pacdere TpaHCTIOPTHBIX KO3 PHUIIMEHTOB BO3ZMOXKHBI J[Ba MOIXO-
Jla: LEHTPAIU30BaHHBINA U JEleHTpaTn30BaHHbIi. [Ipu neHTpanu3oBaHHOM
MOJIXOJIE ONPEACISIIOTCS PACCTOSHUS BCeX HAONIOMATENBHBIX MMOIpa3/elie-
Huit YI'MC no nentpa YI'MC. D10 11enecoobpasHo, eciiu odecrieueHne
(YHKIIMOHHPOBAHUS HAOIIOAATEIFHOTO MOAPA3ACICHUS OCYIIECTBISCTCS
HenocpencteHHo 13 YI'MC. Ecnu sxe B8 YIMC ects HI'MC, x0oTOpBIM pY-
koBozcTBO YI'MC nenernpoBaiio MIMPOKKE NpaBa, B YaCTHOCTH MO PYKOBO-
JICTBY Ha3eMHOH CETBIO M 00ECIICUEHHIO e¢ (PYHKIIMOHUPOBAHHUS, TOTa Iie-
JiecooOpa3Ho IS pacueTa TPaHCIOPTHBIX KO3(PPHUIIMEHTOB OCTAHOBUTHCS
Ha JICLEHTPAIIM30BAaHHOM IOAXOJIE M PACCTOSHHUS 10 HAOIIOAATEIbHOTO
noapasaenenns onpeaeiste oT neHrpa LIITMC (cyobekra PO).

OmnpeneneHne TPAHCIOPTHBIX KOX(PQUIIMCHTOB B IEPBOM CIydae
CIIOKHOCTEH He mpezcTaBisgeT. OJJHaKO BO BTOPOM ciiydae paboTa Mo ompe-
JIEJICHUIO TPAHCTIOPTHBIX KOA(PPHUIIMEHTOB BKIIIOYAET /Ba dTana. Ha nepsom
JTalle ONPENENTIOTCS TPAHCIIOPTHBIE KOA((GHUINEHTH HaOII0IaTeIHHOTO
noapaznenenus kaxaoro LHI'MC, kak u B nepBoM cirydae. Ha Bropom stamne
OTIPEICIIIOTCS TPAHCIIOPTHBIE K03 duuneHTs! 1enTpoB LII'MC, s gero
cocCTaBJsieTcs OT/ieNbHas Tabauia 1o popme Tadil. 3, rie B KauecTBe HadJIo-
JlaTeNIbHOrO mojpasaenaeHus BoicTynatoT ueHTpsl LIIMC. Paccunrannbie
Jutst kakaoro reatpa LII'MC tparcriopTHbie K03 QHIIMEHTH TOPOBHY pac-
MIPENIENAIOTCA MEXIy HAOMI0JaTeIbHBIMU TIOJPA3/ICICHUsAMU U CyMMHPY-
IOTCSA CO 3HAYEHHUAMHU TPAHCIOPTHBIX KOA(PPHUIMEHTOB, MOIYYEHHBIX Ha
IIEPBOM JTarle.

Takas mMocIe0BaTEILHOCTD PACUCTOB TUKTYETCS IOCTATOYHO IIPO-
CTBIMH COOOpPaXKEHUSIMU: COOTBETCTBYIoNME ciayx06 YI'MC HampasisiioT
pudopsl, 060pyaoBanue, npoaykTsl B LIF'MC, oTKya Bce 3TO yKe 10CTaB-
nsieTcsl B HaOroaTebHOE ToApasaeneHue. Ecimu jke 9Ta cxema pacdera B
YI'MC ne pabotaeT, mpUMEHsIETCS, KaK yXKe OTMEYaJoCh, MHAsI CXeMa,
OCHOBAHHasI Ha LIEHTPAIN30BaHHOM cIloco0e pacuera.

OmnpenenuB TPaHCIIOPTHBIC KOAI(PPHUIUCHTHI, HE CIIOKHO PacCUUTATh
o hopmyiie (6) ko duruent auddepeHIUPOBaHHON KOPPEKTHPOBKH Ma-
TEePUAILHBIX 3aTpaT, IPUYEM STOT KOIPPHUIMEHT cUUTACTCS JIJIS KaKI0T0o
BUJIa HaOII0IeHUH OT/IeNbHO. [Ipy OJTHUX U TeX jKe TPAHCIIOPTHBIX K03 du-
LUEHTaxX HaOII0JaTeIbHbIX Opa3ieIeHui (eciid B HaOI0aTeIbHOM MO/~
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pasieneHuH BeAyTCsl HaOIOICHHS TI0 TPEM BUJIaM, TO JUIs BCEX TPEX BUIOB
paccrosiHie HabJoAaTeNbHOTO mojapasaenaeHus ot uentpa YIMC, LI'MC

OyJIeT OIMHAKOBBIM) 00IIee YHCIIO0 MTyHKTOB Ha0toIeHwi (N ]I?H) 10 KaXKJ10-
My BiTy pasiuuno. CiieioatenbHo, mpu pasubix N ;' B Gopmye (6) 1 Ko-

s duumentsr K g, OyayT pasinuyarbes.

Bemosnaennsie pacuerst Ky, ¢, 1m0 psigy YI'MC nokasanm, 910 TONbKO
JUIsL IByX BUJIOB HAOMIOJCHHUN (METEOPOIIOTHYECKUX U adpPOJIOTHYECKUX )
mecromnonoxkenne CHO oka3spiBaloT 3aMETHOE BIMSAHHE HA BETHIHHY K ¢,
[pu mpyrux BUIax HaOIIOACHUH BCICACTBIE OTHOCUTEIEHO MaJIOH UX CTO-
UMOCTH MECTOTIOJIOKEHIE HaOII01aTeIBHOTO MO IPpa3IeIICHHS KaKOT0-THO0
CEPbE3HOT0 BIUSHUS Ha I3MEHEeHHE KodddunmrenTta audepeHIMpOBaHHOMI
KOPpPEKTUPOBKU M3 He OKa3bIBaeT.

B npaktuke oGecrnieueHust pabOThl CETH JI0CTaBKa CHEIMATUCTOB IS
peMoHTa IpUOOPOB, 0OOPYAOBAHUS, APYTHX MATCPHUAIOB OCYIIECTBISCTCS
Ha HECKOJBKO CTAHINI OJHOBPEMEHHO. Takue rpyoBbIe MaPIIPYTHI JOC-
TaTOYHO YCTOWYMBBI M1 MOTYT MEHSTHCA OT CE30HA K CE30HY (Hampumep, Jie-
TOM TIO0 peKe, 3MMOl — C MCIOJb30BaHHEM aBHALIMU U aBTOMOOHIBHOIO
TpaHcnopra). [IoHATHO, YTO IPUMECHEHHE IPYIIOBOTO MAPIIPYyTa yICIICB-
JISIET TOCTaBKY MaTEepHaNIOB B HAOIIOJaTEIbHBIC TTOAPA3ICIICHISI, OCOOCHHO
JlabHHUE.

Jnist pacdera TpaHCIOPTHBIX KO3((GUINEHTOB IPYIIIOBBIX MAPIIPYTOB
BECh MapUIpyT pa30MBaeTCs HA OTPE3KH, MPEACTABISAIOLINE COOON paccTos-
HUSL MKy HaOMIONaTeIbHBIME TOAPA3ACICHUSIMA (s OrpKaimero —
paccrosiaue 110 neartpa YIMC, HI'MC), BXOASIIUMEU B KOHKPETHBIA TPYTI-
noBoi mapmpyT. [lanee mo tabi. 2 u ¢ yueToM BiAa TPAHCIIOPTA HAXOAATCS

TPAaHCIOPTHBIE KOA(PPHUIUCHTHI ITHX OTPE3KOB (d l.mp ). TpancnopTHbIe KO-

3¢ GUIMEHTHI 71 71-1 CTAHIIMH TPYIIIIOBOTO MapIIPyTa PACCYUTHIBAKOTCS 10

dbopmyne

no 4O
1

dP=>

SN-(n-1) 2

rjie N — 9KCII0 CTaHImii TPYNINOBOTO MapIIpyTa, 71 — MOPSIKOBbI HOMED
cranmuy Ha MapuipyTe (n < N), d”"P — tpancropible K03 GHIIEHTb! 0T-

pe3koB n-i (1-i, 2-#, 3-i U T. A.) CTAaHUUM IPYIIIOBOTO MapLIPyTa.
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PacdeTsl mokasainu, 9YTO HOBbIC TPAHCIIOPTHBIC KOI(DHUIIUEHTHI CTaH-
[{ii TPYNIIOBOTO MapuIpyTa OyayT MEHbIIe TPAHCIOPTHBIX KO3((huIHeH-
TOB OJIMHOYHBIX MapUIPyTOB, & UX CyMMa OyJeT paBHA CyMME TpPaHCIIOp-
THBIX K09()(GUIIMEHTOB OTPE3KOB 3TOTO JKE MAPIIPYTa, T. €. IPOUCXOINT Iie-
pepacrpe/ielieHie TPaHCIOPTHRIX KO3()(HUIIMEHTOB W, TakuUM 00pa3om,
NPUOIIMIKEHHE PACYETHON CTOMMOCTH COZIEPKAaHMS HaOI0IaTeIbHOTO TT0/I-
pa3zIeneHus K pealbHbIM ITOTPEOHOCTSIM.

3akiouenne

B cooTBeTcTBHM ¢ BbINIECKa3aHHBIM AH((EpeHIPOBAHHAS CTOH-
MOCTh COJEP)KaHHs OTICIbHBIX HAOIIOMATEIbHBIX IMOAPA3ACICHHUI C yue-
TOM MX MECTOTIOJIOKEHHS JIOBOJIBHO CYIIECTBECHHO OTJIMYACTCS OT CPEIHEH.
CrienoBaTeabHO, JJISI HOPMAIBHOTO (PYHKIIMOHUPOBAHMS OpPraHU3alliii Ha-
OromatenbHO# cetn Pocrumpomera HEOOXOIMMO OCYIICCTBUTH Iepepac-
npeenenne GUHAHCOBBIX CpeaCTB. [Ipolieaypa aTa 1is Bcex HaOIr0aTeb-
HBIX TOJIpa3aeicHuid OyneT 0e300JIe3HEHHOM, TaK KaK JUIS OJHHX 3TO O4Ye-
BHUJIHOC yBeJ’[I/I‘IeHI/Ie q)HHaHCHpOBaHI/IH, JUUISL )lpyFI/IX — peaJ'II)HOC
coxpaHeHne 00beMOB (PMHAHCHPOBAHMS, ITOCKOJIBKY YMEHbIIeHHE audde-
PEHIIMPOBAHHOTO (PHHAHCUPOBAHUS — KaXKYIIEECs, €CIIH BCIIOMHHUTD, YTO B
TAHHOM CITy4ae CPEIHss CTOMMOCTh COJCPKAHUS HAOIIOIATSIBHOTO MO/
pasiesieHust — 3TO CyMMapHasi CTOMMOCTD BCEX MPOrpaMM HaOJIt0ICHHH, B
TOM YHCJIC TaKHX, KaK chapeHHe, XUMU3M OCAaJJKOB U CHEXKHOI'O HOKpOBa,
paMOaKTUBHOE 3arps3HEHUE U JP., KOTOPBIE 0 3TOr0 He (PHMHAHCHPOBA-
JINCH COBCEM.

Buenpenune B npakTHKy onepatuBHON padotel YI'MC, LI'MC nons-
TUs 1upHepeHINPOBAHHON CTOMMOCTH PEalbHO (PYHKIMOHUPYIOIIUX Ha-
OJr0JaTeNBHBIX OAPA3/IeTICHHH TTO3BOJINT IIEPEHTH Ha SKOHOMUYECKHE Me-
TOJIBI YIPaBICHHUS HA3eMHOH CETbIO, N30aBUTHCSI OT CYOBEKTHBH3MA IIPH
oOecneueHUH (PYHKIIMOHUPOBAHUSI KOHKPETHBIX HAOIIOAATENBHBIX OAPa3-
nenennit (Kounpartrok u np., 1997; Ilokposckuii, 1999). Ilpu npunstun
YIPaBJICHUCCKOTO PEIICHUS O 3aKPHITUH, COXPAHCHUHM WIH OPTaHH3aIlIH
HOBOTO HAOJIOAATENBHOTO MOJIPA3ICIICHHs JOJKHA YUUTBIBATHCS KaK WH-
(opMaTHBHASA 3HAYMMOCTH HAOJIIOATEIHFHOTO TOApa3AeiIcHus (110 KaxXIo-
My BHAy HaOIrofeHMi), Tak W peanbHas (Iu(QepeHIpoBaHHAs) CTOH-
MOCTb €€ COJIePKaHU.
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BaxHo MouepKHyYTh IPU ATOM, YTO KaK HHPOPMATUBHOCTb, TaK U CTO-
HMMOCTb OTIPEJISIISIFOTCS HE 110 OJTHOMY KaKOMY-TO BHJTy HaOJFO/IEHUH, a KOM-
iekcHo. Ciydau Korja o] BUJ0M ITyHKTOB, MaJOWH(OPMATHBHBIX 10 OJI-
HOMY BHJly HaOJIOJCHUH, 3aKPBIBAIOTCS MYHKTBI, BBICOKOMH()OPMATHBHBIE
10 APYTUM BUJaM HaOJII0ACHUH, IPU TaKOM IOJIX0/Ie IOTHOCTHIO UCKITI0Ya-
tores. [IpaBna, st aToro, noMumo U HepeHInPOBaHHONW CTOMMOCTH, TPEe-
OyeTcst 3HaTh HH(OPMATHUBHYIO 3HAYMMOCTH ITYHKTOB HAOJIFOICHUH BCEX BU-
noB (Tumosoit Tabenn,1986). K coxanenuro, pacueTs! WHPOPMATHBHOM
3HAYUMOCTH ISl TyHKTOB METEOPOJIOTHUECKUX U MOPCKUX THAPOMETEOPO-
JIOTUYECKUX HAOII0IEHUH BEITIONHEHBI He 110 BceM YI'MC, a iist ruzipodio-
THYECKUX ITOCTOB — TOJILKO I10 OJTHOMY OacCeiHy.

JuddepenmpoBanHas CTOMMOCTb COJACpP)KAaHUS HAOIIOAATEIHHBIX
MoJipa3iefieHuii B MaKCUMAaJIbHON CTENEHH yYUTHIBAET peasibHbIe YCIOBUS
(hyHKIIMOHUPOBAHUS KOHKPETHBIX HAOJII0IATEIIBHBIX MTOAPA3ICICHUI U MO-
KET CIYXKHUTh IMOKa3aTeJieM JJIs OonpeseieHuss 00beMoB OropkeTHOrO (hu-
Hancuposanus HazemMHo# cetn YIMC, LI'MC u Pocrunpomera B 1iesom.

CIIMCOK JIUTEPATYPLI

1. Anpmanckuit 5. 10., Bumbepr I'. I1., Korapatiox B. U., 1999. Bompocsr
OLICHUBAHHS 3KOHOMHUYECKOH 3()(EKTHBHOCTH THIPOMETEOPOIOTHYECKON HH(POpPMALMU H
OCHOBBI 1IeHOOOpa30BaHus B ruipomeTeopooruu. — CoBpeMeHHble HccnenoBanus I maBHoi
reoduzngeckoi oocepsaropu, T. 1, c. 300—320.

3.Konapariok B. U., [Tokposckuit O. M., 1997. UnpopmanmoHHO-IKOHOMUYEC-
Kasi MOJIeJIb Ha3eMHOMN CEeTH U YIpaBJIeHYEeCKHe pereHus. — Te3uchl Jok1a1oB Mex1yHapo-
HOTO CUMIIO3HyMa ,,[ poMeTeoponorus: HayKka U NPaKTHKa, COBPEMEHHOCTb U TEpPCIEKTU-
Bbl”. — CII6.: 'uapomereonsaar, c. 3—4.

3. HacraBnenue rujpoMeTeopoIOrHuecKUM CTaHIUAM | roctam, 1987. Bem. 1. — JL.:
T'uopomereomsmat. — 183 c.

4. IMoxposckuir O. M., 1999. OntumansHOE MOCTPOECHHE CHCTEMBI PETHOHAIBHOTO
MOHHUTOPHHTA: METObI X IpuMeHeHns1. — CoBpeMeHHbIe HccaeioBaHus [ maBHol reodusu-
4yeckoil obcepsaropuy, T. 1, c. 236-—257.

5. TunoBoii Tabenb IPHOOPOB 1 000PYAOBAHHS IPOU3BOACTBA CTAHJAPTHBIX TUIPOME-
TEOPOJIOTHYECKUX HAONIONEHUH U KOHTPOJIS 3arpsA3HeHUs NpupogHoit cpensl, 1986. — JL.:
I'mppomereonsnar. — 46 c.

270



COJIEPKAHUE

K. IO. Byneakos, B. Il. Menewro, b. E. [lIneepog. O 9yBCTBUTEIILHOCTH PaB-
HOBECHOT0 KJIMMarTa K y/iBoeHuo KoHueHTpaunu CO, B atmocdepe . . ... ...

B. II. Menewrxo, B. A. ['0soprosa, T. B. Ilasénosa. Kakoe BIustHIE Ha THIPOIIO-
TMYECKUH peXUM U BeuHylo Mep3ioTy B CeBepHoil EBpazun Moker okas3arh
riaobanpHOE oTerienre KimMataHa20°C? .. ...

E.JI I'enuxosuu, E. H. @unamoea. PacueTHast MOJIEINb ONPE/IENIEHUS UHIUBU-
JyaIbHOH U TPYNIIOBOH BHEUTHEH MO3BI 3arpsA3HSIONINX BEIIECTB, CONEpKa-
HIAXCS B ATMOCHEPHOM BOBIIYXEC. « « e v vt vt e tete e e e e e e e e ee e

O. M. Iokposckuii. I3MeHeHHS KIIMMaTHYECKHX HHCKCOB, CBSI3aHHBIX C (e-
HOMEHOM Diib-HUHBO B IEPHO HOTEIUICHUS KIUMATA . . . o v e vee e

O. M. Iloxposckuil, E. JI. Maxomxuna. MeTo ] HETIPEPHIBHOTO YCBOSHUS aKTH-
HOMETPHUYUCCKOU MHPOPMAIIHH . « « « . e v vvoveeee e e e e e e e e e e e

B. M. Mupsuc, U. I1. I'ycesa. I3MeHeHUs B pe:KUME OTTEIEICH HAa TEPPUTOPUHI
Poccum. . ..o

A. A. Bapanosa, M. I1. I'onoo, A. B. Mewepckas. VI3amenenune rpaaynpoBaH-
HBIX CKOpocTell BeTpa Ha Tepputopun Poccun Bo BTopoii nosoBuHe XX Beka .

B. D. Huyuc. ObHapyXeHHe KIMMaTOJIOTHIeCKON HEOJHOPOIHOCTH METEOPO-
JIOTHYECKHX PSIIOB € TIOMOIIBIO BEHBIICTOB .« « . v v ov vt veeteeneeene

0. A. Hangpymosa, H. A. Camonemosa, O. /. Maxeesa, U. B. Pomanosa.
OracHble sSIBJIEHUS MOT0/Ibl HAa paBHUHHOM yacTu Poccuiickoit @enepanun

E. M. Axenmovesa, M. B. Knoesa, H. B. 3unosvesa. Knmumaruueckue hakTopbl
JIOJITOBEYHOCTH 3/ITaHUM Ha ceBepo-3amane Poccum. .. ... ... .. ... ...

B. U. Konopamiworx, H. U. [lléens. VicciienoBanue NOMOTHUTEIBHBIX XapaKTe-
PHCTHK BETpa ¢ HOMOILBIO aHeMOpyMOoMeTpa HoBoro nokoaenust MAPK-60 .

B. IO. Okopenkos. Pe3ynbTaThl SKCIIEPUMEHTATBHBIX HCCICIOBAaHUI METPO-
JIOTUUECKOW HAJKHOCTH HOBOTO TOKOJICHHS BUOPAIIMOHHO-YaCTOTHBIX 3Ta-
nounbIx 6apomeTpoB THoB bOII-1,6PC-1, BPC-1m-1, BPC-1m-2, BPC-1m-3

A. b. Kypos, H. H. Bonkos, B. FO. Oxopenkos, A. A. Cunvkesuy, B. /[. Cmena-
HenKo. ABTOMAaTU3UPOBAHHBIA PErUCTPaTOP IOJI0JIEAHO-U3MOPO3EBBIX OTJIO-
xeHuH MO-1. .. o o

M. U. Anexcees, @. B. Kapmasunos, B. J[. Cmenanenxo, B. H. Emenvsanosa,
10. A. Jloseaniox, A. A. Cunbkesuu. IllpumeHeHre TaHHBIX METEOPaTUOTIOKATO-
POB Ul IPOTHO3a MOCTYIUICHHS JIOXK/IEBBIX BOJ B CUCTEMY BOJIOOTBEICHHS
CaHKT-TIETEPOYPTA . . o oottt et e e e e e

29

41

59

79

101

116

139

145

157

167

179

192

202



. P. Aiicun, C. M. I'anonepun, B. H. Kosnos, I'. I". [L[ykuH. AKTUBHbIE BO3/ICH-
cTBUs Ha obaka u ocanku B Cankr-IleTepOypre Bo BpeMst POBEICHUS CaM-
MWUTA IJ1aB TOCYIapCTB U MPABUTENBCTB ,,| pymibl BocbMu™

A. B. CHeeypos, B. C. Cneeypos. OcOOCHHOCTH M3MEHEHHSI aMITJTUTY THBIX T1a-
pameTpoB OMMU mMonHui B O11xHEH 30He

B. H. Mopo3os. K pacueTy BpeMEHHBIX U3MEHEHUH JEKTPUYECKOTO OIS aT-
Mochepbl

B. U. Konopamiok, O. A. Msacnukosa. O pacdere mudpepeHIInpOBaHHOH CTOU-

MOCTH cojiepKaHHs (QYHKIMOHUPYIOUIMX HAOJIOAATENbHBIX M10/Ipa3/IeIeHIH
Pocrunpomera

COOpHUK HAYUHBIX TPYIOB

Tpyawl I'TO, B 556

215

230

235

Ioamucano B mewars . @opmar 60 x 84 1/16. Bymara odcernas. Ileyars odcernast.

Meu. 1. 17,0. Tupax





