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T'PO30BAS JIESATEJbHOCTD U TPO303AIIUTA
SJIEKTPOSHEPTETUYECKHUX YCTPOUCTB
1 OBOPYJIOBAHMSI HA TEPPUTOPUM
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IIpencTaBieHbl pe3yibTaThl aHaIW3a [apaMeTPOB BEeTpa Ha TEPPUTOPUM CTPOUTENILCTBA
BETPOIHEPIreTHUECKUX MapKOB Ha ceBepe AszepOaiimkanckoil PecyOnuku. C momorbio sKkc-
TPAINoOJISAILMK PACCUUTAHBI CKOPOCTH MOTOKA BeTpa Ha BbicoTax 80 u 100 m. B ycnoBusx Aszep-
Oaiimkanckoil PecmyOnukn moTeHIMan BeTpa BHavyaye ompenessuid Ha BbicoTe 10-15 M ot
TIOBEPXHOCTH 3eMJI HA OCHOBE JIAaHHBIX (IIIOTepa, YCTAHOBICHHOTO HA THIPOMETEOPOJIOTHYIe-
CKOM CTaHIUH, PacIoJIOXKEHHOH B uepTe ropoaa baxy. [Tocnenyromue n3mepeHus npoBO I
Ha BbIcOTe 40 M C MOMOIIBIO AaHEMOMETPA, PACIOIOKEHHOTO 3a 4epTOHW ropoja B IOXKHOM
HaIpaBJICHUH. Y CTAHOBJICHO, 4TO Ha BbIcoTe 100 M CKOPOCTH BETpa CYIIECTBEHHO IPEBHIIIACT
CKOpOCTh BeTpa Ha BbicoTe 22 M. CnenoBaTensHO, BeicoTa 100 M siBiIseTCs peHTabenbHON AT
HOCTPOCHHUS M SKCIUTYyaTallM BETPSIHBIX COOPY)XKCHUH. Pe3ynbTarhl hakTHUeCKUX U3MEPeHHN
MOKa3aJli, YTO CKOPOCTh BETPa 3aBUCHUT OT BBICOTHI U BPEMEHH CYTOK. MI3MeHeHHe B TeueHue
Mecsla II0TOKa BETPa COOTBETCTBYET M3MEHEHHIO CyTOYHOTO rpa)uka MOIIHOCTH SHEPIeTH-
YEeCKOM CTaHIMHU, U KOd()(UIMEHT KOppesUU JBYX HPOLECCOB OKa3bIBAETCS JOCTATOYHO
BeIcOKUM M coctaBister 0,61. [l mocTpoeHMst mapka BETPOBOH UIEKTPHYECKON CTAHIUH
HE0OXOIMMO B T€YEHHE OJIHOTO I'oJ[a Ha Pa3InYHbIX BhIcoTax (o 100 M) GecnpepbIBHO Mpo-
BOJHUTH (haKTHUECKUE M3MEPEHUsS MapaMeTpOB BeTpa. B IpOTHBHOM ciiydae pa3MeleHue BeT-
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POBOH CTaHIIMHU HA JAaHHOM y4yacTKe MokeT ObITh HepeHTaOenpHbIM. KIIJ] BeTpsiHBIX arpera-
TOB, TIOMUMO HX KOHCTPYKTHUBHBIX OCOOEHHOCTEH, TaKKe 3aBHCHUT OT MPABUILHOTO BBIOOpA
MECTa X YCTaHOBKHU.

[lepenaua sHeprum, BeIpabaThIBAEMON C MOMOIIBIO BETPSHBIX 3IEKTPOCTAHIMH, B 3HEP-
TOCHCTEMBI IOTPEOHUTENI0 TECHO CBSI3aHA CO CKOPOCTHIO BETpa, INIOTHOCTHIO BO3AYyXa, pac-
IpeJieIeHueM MOTOKa BeTpa U ApyruMmu napamerpamu. [lostomy uccienoBaHue napameTpoB
BETpa UMeeT SIKOHOMHUUECKOE U JAaXe IOPUIUYECKOE 3HAaUCHHE.

KiroueBbie ci10Ba: Tpo30Basi ESATENBHOCTh, TPO303alIHTa, KAPTH HHTEHCHBHOCTH TPO-
30BOH JICATCIIBHOCTH.

WUn. 2. Bubnuorp.: 17 Hass.

THUNDERSTORM ACTIVITY AND LIGHTNING PROTECTION
OF POWER PLANTS AND EQUIPMET ON THE TERRITORY
OF AZERBAIJAN REPUBLIC

GASHIMOV A. M., KHIDIROV A. M.

Azerbaijan Scientific-Research and Design Institute of Energy

In the article the results of a wind parameters analysis at the wind power parks construc-
tion territory in the north of the Azerbaijan Republic are presented. By means of extrapolation
the speeds of a wind stream at heights of 80 and 100 m have been calculated. In the
conditions of the Azerbaijan Republic initially the wind potential was defined at height
of 10-15 m from the earth surface by the data of the “weather vane” established at hydrome-
teorological station, located within the precincts of Baku city. The subsequent measurements
were spent at height of 40 m by means of “anemometer” located outside of city boundaries in
a southern direction. It is established that at height of 100 m the wind speed essentially ex-
ceeds the wind speed at height of 22 m. Hence, the height of 100 m is profitable for construc-
tion and operation of wind constructions. Results of actual measurements have shown that
wind speed depends on height and time of day. It is established that change of a wind stream
within a month corresponds to change of the daily schedule of power station capacity and cor-
relation factor of two processes appears high enough and makes 0.61. Note that for building
the park of wind power plant it is necessary within 1 year continuously to spend actual meas-
urements of a wind parameters at various heights (to 100 m). Otherwise placing of wind sta-
tion on the given site can be not profitable. It is necessary to notice that the efficiency of wind
units, besides their constructive features also depends on a correct choice of their installa-
tion place.

On the other hand, the transmission of energy, produced by the wind power plants, in the
power supply systems to the consumer is closely connected with a wind speed, air density,
distribution of a wind stream, etc. parameters. From the told follows that research of a wind
parameters represents the economic and somewhat legal value.

Keywords: thunderstorm activity, lightning protection, maps of lightning activity
strength.

Fig. 2. Ref.: 17 titles.

OCHOBHBIM TOKa3aTeJeM HAAEKHOCTH PaOOTBl DHEPrOCHUCTEM SIBISIETCS
JIEKTPO3HEPTHsl, BbIpaOOTaHHAs HA IEKTPUUECKUX CTAHLUSIX, HEIPEPHIBHO U
0e3 nmoTepp nepepaBaeMasi NoTpedUTENsIM. DTO IN1aBHAs O0S3aHHOCTb IEKTPO-
SHEPTreTHUECKUX CIyKO 3HeprocucteM. Ho, HECMOTpsS Ha MPHUHSATHE BCEX Mep,
110 pa3IMYHBIM NPUYMHAM HE BCErJa yaaercsi 00ecledeHnue HelpepbIBHOCTH pa-
00THI A5IeKTpooOOpyAoBanHus sHeprocucteM. OqHa U3 TAKUX MPUYMH — MOpaKe-
HHE YCTPOMCTB M 00OPYAOBaHMSA 3HEPrOCUCTEM pa3pslaMHd MOJIHUM, pa3BHBa-
IOIIUMHUCS MeXy oOnakamMu u 3emiiei. BeiGop MeTona u cpeacTB Ipo303aIlnuThI
AIIEKTPOIHEPTETUYECKUX U APYTHX 00BEKTOB 0OBIYHO OCYLIECTBISETCS 1O KapTe
MHTEHCUBHOCTH TPO30BOH IEATENBHOCTH, IOCTPOCHHON 110 CPETHEMY 3HAYCHHIO
B oAy, i€ YKa3aHbl YUCJIO I'PO30BBIX JHEH, UX MPOJOJIKUTENBHOCTh B 4acax,
YAEIBHOE YUCIIO Pa3psAoB MOJIHUH Ha 3€MIIIO HAa KBaJIPaTHBIN KUJIOMETP U OKHU-
JlaeMblii TapamMeTp TOKOB MOJIHUH B PalilOHE PaCIIOIOKEHHST 0OBEKTOB.
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KapTbl MHTEHCHBHOCTH T'PO30BOH IEATEIBHOCTH TEPPUTOPUI MO cperHeMYy
3HAYEHUIO YUClia U TPOJOKUTEILHOCTH TPO30BBIX AHEH B TOAy OOBIYHO CTPO-
SITCA Ha OCHOBAaHWU MHOTOJIETHHUX MX PETHUCTPAINii, MPOBOANMBIX METEOPOIIOTH-
YECKUMH CTAaHIUSAMH U MYHKTaMHd. [Ipy MpOEKTUPOBAHUU U CTPOUTENIBCTBE KaK
AJNIEKTPOIHEPIrEeTHUCCKUX, TaK U JPYTHX MPOMBIIUICHHBIX U TPAXKITAHCKHX O0B-
€KTOB MX T'PO303allNTa PACCUUTHIBAETCS Ha OCHOBAHWW WHTEHCHBHOCTH T'PO30-
BOH JIESITEIBHOCTH TI0 MECTY PacIioyIOKeHHs 00BEKTOB, ONpPEEIEHHBIX U3 YKa-
3aHHBIX KapT.

Kapra MHTEHCUBHOCTH T'pO30BOM AESATENBHOCTH IO YUCIY CPO30JHEH s
Tepputopun PecriyOnuku AzepOaiikan BriepBble Oblia moctpoeHa [1] Ha ocHO-
Baanu 10-metmx (1933-1942 1r.) peructpamuii B 66 METEOPOIOTHUECKUX
CTaHIUAX W ITyHKTaX. JTa KapTa B IMOCIEAYIONIEM BKIItOYeHa B ATinac Azep0aii-
Jokanckod PecriyOnuku [2]. KapTta ke 1Mo npoJo/DKUTEIBHOCTH TPO30BBIX JTHEH,
npuBeneHHas B [3], mocTpoeHa Ha ocHoBaHuH 15-neTHux (1942-1956 rr.) nan-
HBIX, KOTOPBIE PETUCTPUPOBAIUCEH MPUMEPHO 70 METEOpPOIOTUIECKIMH CTAHIIU-
SIMM Y TIYHKTaMH PECITyOJIUKH.

WzBecTHO, UTO YeM OoibIlle TIEPHOJ] OXBAaTa PETUCTPAIMNA CTATUCTUISCKUX
JAHHBIX, TEM WX CpefHee 3HaueHHe Ooyiee OIM3KO OTPaKaeT NCTUHHBIC aHHbIE.
Hcxons U3 3TOro Ha OCHOBAaHWM MHOTOJIETHHX METEOPOJIOTHUECKHUX TAaHHBIX
(6onee 40 ner) u o pe3ynbTaTaM HATYPHBIX UCCIIEIOBAHUI MOJTHHH, TPOBEICH-
HBIX B JJaboparopun « MOJHHHM U MOJIHHAE3AIIUTa» A3epOailkaHCKOro Hay4YHO-
HCCIIeIOBATENILCKOTO MHCTUTYTA 3HepreTuku (HpiHe — A3HU u [TMND), aBTto-
pamMM TOCTPOCHBI HOBBIE YTOUHEHHBIE KapThl MHTEHCHBHOCTH T'PO30BOM jesi-
TENBHOCTH IO TPO30IHIM U MPOJODKUTENFHOCTH TPO30BBIX JHEH ATl TeppUTO-
pun PecniyOmukm AsepOaiipkaH. OTH KapThl B OTIMYHE OT TIPEIIIECTBYIOIIIX
BKJIFOUAIOT B ce0sl perucrpanuto naHHbx ¢ 1936 mo 2009 r. Ha 98 meteopoioru-
YECKUX CTAHIUSIX U HECKOJBKUX JIECATKAX METEOIYHKTOB, OXBATHIBAIOIIHUX I10-
YTH BCIO TePpUTOpHIO pectryonuku [4, 5]. Takum oOpa3om, mokazaHus, NCHIOIb-
3yeMble TpU MOCTPOCHUU HOBBIX KapT, OTIMYAIOTCS OT MPEKHUX U MEPHOAOM
PETHCTPAIHY, U YHCIIOM PETUCTPALMOHHBIX CTAHIIWMA, YTO MOBIIUSIO HA BEIUYH-
HBI TIapaMEeTPOB M yTOYHEHHWE TPaHUI] KOHTYpOB KapTel. Jjisa TeppuTopmii pec-
MyOJIMKY, HAXOASAIIMXCSI TOJ OKKYyMaluel apMsSHCKOH apMHH, JaHHBIE peru-
CTpalliy MO METEOCTaHIMSIM, PAaclOJ0KEHHBIM B 3THX pallOHax, BKJIIOYAIHUChH
B KapThl 3a nepuoy ¢ 1936 mo 1988 r. 13 98 mereoctannuii B 53 npooimku-
TENBHOCTh PerucTpalyu cocTapisuia Oonee 40 jner, U3 KOTOphIX B 42 MeTeo-
CTaHIUAX MPOJIOJDKUTEIHLHOCTh perucrpanuu — 6omnee 50 net. B ocTranpHBIX ke
METEOCTaHIMAX B 23 ciydasx MpOJODKUTEIHHOCTh PETHCTPAIIMA COCTABIISIIA OT
21 roma no 39 net u B 15 ciygasix — ot 10 xo 20 jer.

BricoTa MECTHOCTH pacmloiOXeHHs METEOCTAaHIU HaJl yPOBHEM MOpS —
or muHyc 26 (r. Cuazanp) mo mmoc 2294 M (moc. Hctucy B Kenbbasn-
JKapcKkoM paiiore). [lpuuem 22 METEOCTaHIIUN PACIIONIOKEHBI Ha BRICOTE OT MU-
Hyc 26 10 mioc 2 M (B 30He HU3MEHHOCTH), 20 METEOCTaHIIUi — Ha BBICOTE
mwroc 3-300 M (B 30He paBHHH), 28 MeTeocTaHIuii — Ha BbicoTe muiroc 301-800 m
(B 30HE mpenrophs) U eie 28 MereocTaHIUi — Ha BbicoTe Mmiroc 801-2294 m
(B rOpHO# U BBICOKOTOPHO# 30HAX).

W3meHeHune vncia Tpo30BBIX JHEH U UX MPOJODKUTEIHHOCTH B Yacax Mo yKa-
3aHHBIM 30HaM COCTaBJISIET B CpPEeJHEM: JUISI HU3MEHHOCTH — 9,6 Tpo30BOTO JHS
u 13,9 rpo3oBoro yaca, i1 paBHUHHBIX — COOTBETCTBEHHO 15,4 u 24,4, nns npen-
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ropest — 15,9 u 38,94, a ans TopHBIX U BEICOKOTOpHBIX — 27,9 u 50,5. CpaBHeHue
9TUX JaHHBIX NOKA3bIBAET, YTO €CIIHM YHCIJIO TPO30BBIX JHEH I PaBHUHBI U TIpe.l-
rOpbs IPUMEPHO PABHO, TO C YBEIWYEHHEM BBICOTHI MECTHOCTH HaJl yPOBHEM MO-
psl CTaHOBHUTCSI OOJIbIIE W TMPOAOJDKUTENBHOCTh TPO3OBBIX AHEH. DTO XOPOLIO
BUJIHO U3 aHAJIM3a COOTHOIICHUH MPOAOKUTEIBHOCTH U YKCIa TPO30BBIX THEH,
KOTOpBIE COCTABILSIOT: M1 TIepBOH 30HBI — 1,44, mius BTOpoit — 1,58 m mst Tpe-
Thel — 2,45, a B TOPHBIX M BBICOKOTOPHBIX palilOHaX C YBEJIMYEHHEM BBICOTHI
MECTHOCTH HaJl YPOBHEM MOPS 3TO COOTHOILIEHUE CHMKaeTcs. Takoe M3MEHEHHUe
0OBSCHSETCS B OCHOBHOM IIPOXOKAEHHEM (POHTAIBHBIX I'PO3 B HU3MEHHBIX
W paBHUHHBIX paiiOHaX, a B MPEATOpHBIX M TOPHBIX paiioHaX — 00pa3oBaHUEM
TEIUIOBBIX (MECTHBIX) U TIPOXOXKICHUEM (YPOHTATBHBIX TPO30BBIX OOJIAKOB.

[IpoBeneHHbII aHAIM3 MaTEpUaANOB IOKA3bIBAECT, YTO MMEETCSI HECOOTBET-
CTBHE MEXIY pacHpeAeiIeHHeM MO TOAaM Yucia IHEH ¢ Tpo3aMu U NPOJOJDKHU-
TEJNBHOCTBIO TPO3. DTO XOPOLIO BUIAHO U3 KOPPEISLMOHHOTO MO 3aBUCUMOCTH
CPEeIHMX 3HAYCHUH NMPOAOJDKUTENBHOCTH IPO30BBIX JHEH B TOLy OT YMCIA TPO-
3oanei (puc. 1). Ha puc. 1 npuBeneH rpaguk ux 3aBUCHMOCTH B BHAE JKCIIO-
HEHIMANBHBIX U CTENeHHBIX (QYHKIMWH, a Takke rpaduK, KOTOPHI MOCTPOEH I10
¢dbopmyiie, npuBeneHHor B [6]. ['paduku XOpoIo COrNIacyrTCs Jisi 00JacTH
0-25 rposzoaneit u 0—40 TpoO30BHIX YACOB, TJIe UMEETCS] HAMOOJIbIIIEEe YUCIIO CTa-
TUCTHYECKHX MaTepuanoB. [1o aHamM3y MMEIOIUXCS AaHHBIX, AJIS TEPPUTOPUHU
PecniyOnuku AszepOaiikan B cpeaHeM Ha oauH rposozieHb (N.,) coorBerct-
ByeT MPOAOJDKUTEIBHOCTE T'po3 mpuMmepHo 1,6 rposooro waca (N.), T. e.
Nro/Npy = 1,6 u [5].
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Puc. 1. 3aBUCUMOCTD CpeIHUX 3HAYCHUH MPOIOIKUTEIIEHOCTH I'PO30OBBIX AHEH
B TOZly OT YUCJIa TPO30JHEH

[Ipu oTcyTCTBHM AaHHBIX O MPOJOKUTENBHOCTH TPO30BBIX AHEH IPU Iepecye-
T€ C TPO30BBIX THEH Ha TPO30Yachkl pEKOMEHYeTCsl OJIb30BaThest popmyaoii [6]

Ny = 0,72N,,. 2.

[NoBbIIIeHNE HATCKHOCTH 3AIIUTHI PA3ITUYHBIX 00BEKTOB OT MOJHHUH HEBO3-
MOXKHO 0€3 HaJW4Hs TOYHBIX JAaHHBIX O TPO30MOPaKaeMOCTH TEPPUTOPHHA, Ha
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KOTOPBIX PacIioioXeHbl 3TH 00BEeKTHL. IIpu oueHKke BO3MOXKHOCTU yAapa MOJl-
HUM Ha OOBEKTHI ¢ HanboJsee CYIIeCTBEHHOW XapaKTePUCTHUKOW Ipo3omopaxkae-
MOCTH TIPHHHAMAETCSI CPEJTHEroJioBas yHaeidbHas 4acToTa paspsioB MOJHHH B
3eMIII0. DTOT MapaMeTp XapaKTepUCTUKU TPO30BOM AESTEILHOCTH MOKHO OIpe-
JeNSATh Pa3InYHBIMA METOJaMHU: CIeHHATbHBIMU CYETYNKAMU U MHOTOOTpacIe-
BBIMH CHUCTEMaMH II0 PETHUCTPAIlMU YHCla OOIMX M Ha3eMHBIX Pa3pAIoB MOJI-
HUH, PETUCTPALUEH MOpaskeHHsI OTIOP JIMHUH 3JIEKTpOIiepeaayl U OTACIBHO CTO-
SIIIAX BBICOKMX OOBEKTOB M MOIHHUEOTBOAOB W T. O. OIWH M3 OCHOBHBIX
CHO0CO0O0B TOMYYEHUS JAHHBIX O KOJIMYECTBE MOJHHEBBIX Pa3psI0B — OTO Bele-
HUC YyUCTa MOJHUCBBIX PaspAa0B paIUOTCXHUYCCKUMU METOJaMU (Hpezmon(eH-
HeIMH CHUIT'PD), ¢ MOMOIIBIO MOJTHHEBBIX CUCTIMKOB ¢ yacToTol 10 KI'1I.

B nocnegnue rogwl pazsutsle crpansl, Takue kak CIIA, I'epmanust, Opan-
uus, Anonus, Kanana, Ucnanus u apyrue, s onpeaeneHus IIOTHOCTH pa3psi-
JIOB MOJTHUH Ha CBOEW TEPPUTOPHH HCIOIB3YIOT Pa3IMYHbIE MHOTOITYHKTOBBIE
CUCTCMbI PErUCTpallU MECT U NTApaMETPOB PaA3pAA0B MOJIHUU. JTO MacCUBHEIE
PaAMOTEXHUYECKHE CHCTEMBI TNENEHTAallnd TPO3, OCHOBAHHBIE HA PETUCTPAIlNU
HUMITYJIBCOB JJICKTPOMArHuTHOIO M3JIY4YCHUA paspdaaa MOJIHHU. Kaxk npumMep
MoxkHO ykazaTh cuctembl NLDN, LADR, LPATS, TOA, SAFIR, Beinyckaembie
pazmumunabivMua pupmamu CIIA u Ouansaann. B Poccun mas meneHranum rpo3s
WCTIONB30BANMCH Pa3InYHbIC OJHOMYHKTHBIE CHUCTEeMBbl THHa «OdYar» ¥ MHOTO-
myakTabie AT'TIJI, APC u BEPES. B nocnennune roas! o 3aka3y Pocrumpomera
Ha CeBepHom KaBkaze ¢unckas ¢pupma Vaisala pasBepHysia KOMIUIEKC, COCTOS-
Ui U3 4eThipex rposoneiacuraropor tuma LS8000, paborarommux B VHF-
nuanazone 112-118 MI'n u LF-guanazone 1-350 xI'n. B LF-auanazone yBe-
PEHHOCTh PETHCTpanry OT KakAaoro aardmka coctapiseT 650 kM. TodHOCTH
OTIpeIeTIeHHsI MECTOMONIOKEHHS yiapoB MoTHUA — OT 300 M B mieHTpe 10 50 KM
Ha nepudepun obnactu peructpauun. B VHF-n1nanasone o6mas obnacts peru-
CTpanyiyl B JBa paza MEHBINE, a MUHUMAJIbHAs TOYHOCTH cocTaBisieT 600 wm.
3nmech ciaeqyeT OTMETHTb, YTO BCE YKa3aHHbIE 3HAYEHHUS KakK 10 JAIBHOCTH
NENCTBHS, TaK W TOYHOCTH OMpEAENICHHs BUAOB Pa3psAI0B MOJHHU (Pa3psaoB
B 3€MJII0 WJIM MEXY 00JaKaMu), yKa3aHHBIE B TEXHHUECKUX XapaKTEPUCTHKAX
IPO30TIENICHTaTOPOB, 3aBUCAT OT ()OPMBI U TTAPaMETPOB HMITYJIHCOB TOKOB MOJI-
HHH, a TAKXKE TPACKTOPHU M PAa3BETBICHHOCTH KaHAJIOB pa3psiioB MoyHuH [7, 8].

Kak 6b110 yKa3aHo, TOCTPOEHHBIE U OTIMCAHHBIE aBTOPAMH JIBE KapThl IO UH-
TEHCUBHOCTH TPO30BOU IEATEIBHOCTH TI0 CPEIHEMY YHCITY U MPOJOHKUTEIHHO-
CTH TPO30BBIX JHEW MPEACTABIAIOT cO0O0W OOIIYI0 XapaKTEPHUCTHUKY WHTCHCHUB-
HOCTH T'PO30BOH IEATEIBHOCTH MeCTHOCTH. [Ipu pacdere Tpo303alinuThl KaKUX-
00 Ha3eMHBIX 0OBEKTOB HEOOXOINMO UMETh JaHHBIC 00 YIEIHHOU INTIOTHOCTH
(Ny,) u 0 mapameTpax TOKOB Pa3psL0B MOJIHUH B 3€MIIIO B PaiiOHE pacrooxke-
Hus o0bekTa. Korma HeT Takol KapThl WM JAHHBIX 00 YACIHHOW IIIOTHOCTH
pa3psIoB MOJIHWMW B 3€MITIO, OTIPE/EIIeHHe MPUMEPHOTO 3HAYEHHS 3TOTO Tapa-
MeTpa U3 BBIIIEYKa3aHHBIX KapT MOXHO OCYIIECTBUTb PACUETHBIM IYTEM IO
dhopmynam:

N, = 0,036N,,** [9]; N,, = 0,05N,, [6]; N,, = 0,067N,, [10].
KapTa HUHTCHCHUBHOCTH FpOSOBOﬁ ACATECJIBHOCTH 1O YACJIBHOMY YUCITY I'PO30-
BBIX Pa3ps/I0B B 3eMJIK0 Ha KBaJpaTHBIN KUJIOMETp, T. €. KapTa y/IeJIbHOU ILIOT-
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HOCTH Pa3psI0B MOJHHH B 3eMJIIO IJIs1 TeppuTopru AsepOaiimkanckoil Pecmy0-
JIUKW C UCTIONB30BAHUEM PE3YJIbTATOB MHOTOJETHUX HATYPHBIX HCCIIEAOBaHUMI
MOJIHMH, TIpoBeAeHHbIXx B AsHWWanepretuku (puc. 2), MOCTPOEHa aBTOPAMHU.
ITpu co3manum 3TOH KapThl OBUIN UCTIONB30BAHbI PE3YNIBTAThl PA0OT: KOMILIEKC-
HO-HATypHBIE HMccienoBanus Moiauun (B mepuoabl 1969-1981 rr.) B moneBoi
naboparopuu, Haxonusiueiics BOiu3u r. Illyma; coBMecTHBIE perucTpaunuu
aMIUTUTYIBl ¥ KPYTU3HBI TOKOB MOJHHU TIPH NPSAMBIX ee yaapax B onopsl JIOII
110-330 kB AsepOaiimkaHCKOH SHEPrOCHCTEMBI, PACIIOIOKEHHBIE HA Pa3IUYHBIX
BBICOTaX MECTHOCTH HaJ ypoBHeM Mopsl (B epuoasl 1964—-1976 rr.) u va 39 onu-
HOYHBIX BBICOKHX 00BEKTaX (paaroTEeIeBU3HOHHBIX BBIIIKAX M HA OTAEIBHO CTOS-
IIMX MOJHHEOTBOJAX peciyOnukn) B repuoabl 1971-1982 rr.; perucrpanuu 06-
IIer0 KOJWYECTBO Pa3psiOB MOJHUHM CUETYHNKAMH MOJHHH, YCTaHOBJICHHBIMH Ha
TeppUTOpPHH 12 METEOPOJOTHYECKHX CTAHIWH U TISITH APYTHX OOBEKTOB (B MEPHO-
abt 1973-1974 rr.) [11-13].

1:2 300 000
™ N T 4 = T‘ T

! ‘.’K N\
élli]r'[z‘ll‘[ CH \

NP Y31 5 K

. S Camyp
O

—39|

UPAH

|
) & 4K | 4o

HEA 3 e T@E
Memnee Bonee

1,2 Ky6a

Puc. 2. Cpeanee 4ncio pa3ps0B MOJIHUM Ha 1 kM’ B roxy

Panunyc pneiicTBUS CUETYMKOB pa3psAloB MOJIHHH COCTABIISUI NpUMeEp-
HO 15 &M [11]. CueTurku perucTpupoBaId paspsii, MPOUCXOMSAIINI KaK MEXIY
obmakoM W 3emiled, Tak M MeXAy W BHyTpH oOmakoB. COOTHOIIEHHWE dHCia
Ha3eMHBIX Pa3psA0B U OOLIETO KOJIMYECTBA PETUCTPUPYEMBIX MPHUHUMAIU PaB-
HeiM 1:4. Ero onpexmensii Ha OCHOBaHHMHM COBMECTHOH ONTHKO-OCLMILIO-
rpaUUecKOl PErUCTPaliK Pa3psAmI0B MOJHHMH B TONeBOi naboparopuu [11].
INepepacder oT 3aperuCcTPUPOBAHHBIX YHCEN PA3PsAJI0B MOJHUH Ha BO3ITYIIHBIX
muausx (BJI) anexTporiepenayn U BBICOKMX OOBEKTax Ha IUIOMIAAb 3€MJIM MPO-
m3Boauin 1o opmynam [6—8, 10, 14, 15]. Kapra cocraBieHa ¢ y4eToM GpU3UKO-
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reorpauyeckux W KIUMAaTHUYECKuUX 30H pecmyOimku. CoriacHo 3Toil Kapre,
yaenbHas IUIOTHOCTh pa3psia MOTHHM B HampaeieHun Kypa-ApakcuHCKOR
HU3MEHHOCTH YMEHBIIAETCS, a B MPEArOPHBIX W TOPHBIX HAIPABICHUSX TOBHI-
maetcsa. Ha kapTe mpuBesieH Takke CpeHuH MOKa3aTelb yAeIbHOT0 KOINIeCTBa
Pa3psAI0B MOJIHUM Ha MecTaxX HaxOKIeHHs MeTeocTaHiuil. Ha Bce mepeuncieH-
Hble KapThl B 2011 r. moiydeHbl aBTOPCKHE CBUAETEILCTBA OT ATEHTCTBA IO
3ammuTe TpaB aBTOpoB Pecrrybnmukm A3epOanimxaH.

CBsi3p MEXIy TPO30BON AEATEIHHOCTHIO M HAJIE)KHOCTHIO Tpo303amuTsl BJI
AJIEKTpOIepelaun BCer/a SBISETCS aKTyalbHOM 3amaueil. J{s aHanmmsza rposo-
ymopaoct BJI 110-500 xB »HeprocucTeMpl pecnmyOauKd W3 IEHTPATLHOTO
JHCIIETYEPCKOTO KypHaia ObUIH B3STHI BCE aBTOMATHUECKUE OTKIIOUCHHS, 3ape-
ructpupoBanubie 3a neproa 2005-2009 rr., KOTOpBIE MPOUCXOIUIH 10 HEW3-
BECTHBIM MPUYMHAM, a TaK)K€ TPO3OBBIE OTKIIOYECHHS, OIPEIEICHHbIE IKCILTya-
TAIOHHBIM TIEPCOHAJIOM, M TIepEeNrcaHbl B CIenUanbHble XKypHanbl. M3 uucna
ABTOMATHYECKUX OTKIIOYEHUH MO0 HEM3BECTHBIM MPUYMHAM BBISIBHIIA OTKIIOYE-
HUS, CBSI3aHHBIE C T'PO30BBIMHU pa3psagamu. CpaBHHMBalIM BpEMsI OTKIIIOYEHHS,
3apEeTUCTPUPOBAHHOE B IIEHTPAIBHOM JHCIIETYEPCKOM XKYpHaie, C yKa3aHHEeM
BpPEMEHH O TPO30BBIX CHUTyauusix Ha Tpacce BJI, momy4yeHHBIX OT pecmyOnukaH-
CKOTO THIpoMeTeoposoruueckoro Jlemapramenta 3a nepuoa 2005-2009 rr. mis
Bcell TeppuTOopuH pecnyOnuku. M3-3a TOro, 4ro METeoCTaHUMH B OCHOBHOM
PAacIoIoKEeHbI B paliOHHBIX LIEHTpaxX WM ropojax, a Tpacca BJI mpoxoaut Boanu
OT HACEJECHHBIX MYHKTOB, IUISl OTIpEJeTICHHS OTKITIOUEHHUS, CBSI3aHHOTO C pa3psijia-
MH MOJIHMH, MECTa pacnoioxkeHus: MeTeoctaHmii U Tpacca BJI 110-500 kB Hane-
CeHbl Ha KapThl pecnyonuku B Macimrade 1:500000. [ocie aToro juis BeIACHE-
HUS IPUYUH aBTOMATHYECKUX OTKIroYeHni BJI BpeMs oTKIIFOueHus CpaBHUBAIH
C BpPEMEHEM TIPO30BBIX CHTYallUi, 3aperUCTPHPOBAHHBIX HA METEOCTAHIIMSX,
HaxozsAmuxcst BOMM3u Tpacc ganHoi BJI. Dto ompenenenrne BO3MOKHO MPH 3Ha-
HUM CPEHEH CKOPOCTH JIBHIKEHHSI TPO30BBIX O0JAaKOB, KOTOpasl JUIsi MECTHBIX
IpO30BBIX 00JaKOB cocTaBisieT mpuMepHo 20-25 km/4, a ans GPOHTAIBHBIX —
60-80 xm/4 [16].

VY4uThIBas yKa3zaHHBIE CKOPOCTH IPO30BBIX OOJIAKOB, IO TAKOW METOIMKE U3
Yyclia aBTOMATHYECKNX OTKIFOYEHUH MO0 HEM3BECTHBIM MPUYHHAM OIPEIEICHO
konuecTBo oTkitoueHuit BJI 110-500 kB, cBs3aHHBIX ¢ HA3eMHBIMU pa3psaaMu
MonHuM 3a 2005-2009 rr. CpaBHUTENBHBIN aHanu3 rpo3oynopHocta BJI, coot-
BETCTBYIOIIMI MO KJIACCY HAMPSKEHHS U KOHCTPYKTHUBHBIM ITapaMeTpam Ipo-
MEXYTOYHBIM OIIOpaM, TPOBEACH MO YISIHHOMY YHCIY TPO30BBIX OTKIIOUE-
Hui Ny,. Ero ompenensnun OTHOLIEHMEM CpPEIHEro 3HAueHUs (PAKTHMYECKOro
YHciia MPOJODKUTEIHPHOCTH TPO30BBIX YacOB, 3apErUCTPHPOBAHHBIX Ha METEO-
CTaHIMSIX, PACIOJOXEHHBIX BOMM3M Kaxaoil Tpaccel BJI B mepuox anammsa,
Kk 100 rpo30oBEIM YacaM W (paKTHUUECKOH UTHMHE PacCMAaTPUBACMBIX JIMHHNA Ha
100 kM o opmyie

_ n(bal('rl . 104

Ny = TLN,,

rae Npaa1 — GAKTHUECKOE YHUCIIO TPO30BBIX OTKIIOYEHHUH, 3apEeruCTpUPOBAHHBIX
B TIEPUOJT aHANIU3a; | — IEPUO/] MPOBEJCHUS aHaIN3a, roll (B pacCMaTPpUBaEMOM
ciydae T = 5 ner); L — daxrnueckas mmuaa BJI, km; Ny, — cpenHee 3HaucHUE

39



YHUCJIa TPO30BBIX YACOB, 3aPETUCTPUPOBAHHEBIX B MIEPUO]T aHATIM3a HA METEOCTaH-
LUSX, PACTIOIOKEHHBIX BOJIU3U TPACCHI Kax 10l paccmarpuBaemoi BJI, 4.

Hapsny ¢ oTkmrodeHnsMu, CBSI3aHHBIMHA C paspagoMm Momann Ha JIOII
110-500 B, ma mporsukennu st jgeT (2005-2009 1T.) ompemereHsl TakKe
JTaHHBIE 10 OOUIMM OTKITFOYEHHSIM, BO3HHKIIMM II0 HEHW3BECTHBIM TPUYHHAM.
C 1enblo0 MPOBEICHKS CPABHUTENBHOTO aHAIW3a M0 OOIEeMYy YHCIY OTKIIoue-
HUM, KaK OBIJIO yKa3aHO BBIIIE, ONPEENsUIN UX yaenbHoe yucio Ha 100 km BJI
Ha OCHOBE (DaKTHYECKOTO YHCIa OTKIFOUYCHHI, 3apETUCTPUPOBAHHBIX B MEPHOJ
aHanm3a, o hopmyie

_ n(paKTZ 102

Nynz TL

TI€ Nacrz — GAKTHUECKOE YUCIIO OOIIMX OTKIIOYEHHH 3a 5 net; T — nepuon mpo-
Begenuns ananusa (T = 5 ner); L — daxTrueckast mmuHa BJL, kM.

s mpoBenieHust aHanu3za aBToMatuueckux otkiatoueHuit BJI 110 kB, 3ape-
TUCTPUPOBAHHBIX 110 HEM3BECTHBHIM IPUYMHAM, JTUHUU, UMCIOIINE JJINHBI, MCHEES
10 kM, a TaKKe TOPOJCKUE MCKITIOYAIN U3 aHAJIM3a MPH OINPEJICIICHUU KaK 001Ie-
ro 4HCia, TaK U pa3psaoB MoJTHUH. HecMOTps Ha TO YTO Ha ITUX JTUHHIX TOXKE
OBLIO 3apPETUCTPUPOBAHO HEMAJIOE YHCIIO OTKIIFOUEHHH 3a TISTh JIeT, Ha HUX pe-
TUCTPUPOBAIOCH MHOXECTBO OTKIIOUEHHUH, KOTOpble HE MMEIUCh Ha JIMHUSAX,
HaXOZSIIMUXCS BHE TOPOACKUX ycioBuil. [losToMy mpu mpuBeAeHHH HX IJIWHBI
Ha 100 kXM ¥ cpaBHEHHHU ¢ OoJiee NITMHHBIMH JIMHUSMHU TOTYYHIN HECPABHUMO
0OoJIbIlIee YMCIIO OTKIIOYCHUN TI0 HEU3BECTHBIM IPUYHHAM.

AHanu3 yAenpHOrO 4YHciia OOIUX OTKIIOYCHHWHA MO HEW3BECTHBIM MPUYH-
HaM MOKa3bIBaET, YTO M0 HeKOoTOopbIM JuHusAM 110 kB ono coctasnsier 6oiee 50.
OTH JIMHUK B OCHOBHOM ObutH mocTpoeHsl B 1950-1960 rr. u mociemyroriye
TOJBI TIPOIUIOTO CTOJIETUS, U WX JIJIMHA B OOJBIIMHCTBE CIIy4aeB COCTaBIIsIa
npumepHo 15-40 kM. K stum mwmHMSIM otHOcsTcs: Ilovmmackas (1950 r. —
16,2 xM; Nyp = 86,4), 3-1 Ymkapckas (1956 r. — 16,4 xm; Ny = 64,6),
Hcemannnuackas (1960 r. — 41,5 km; Ny = 56,3), 2-a FOxnas (1961 1. — 11 x;
Ny = 93,0), 2-1 I'eokuaiickas (1977 r. — 19 km; Nyp = 105,4), 2-9 Ile-
maxuHckas (1982 r. — 31,9 xm; Ny = 52,0), Xanamxckas (1984 r. — 33,5 xm;
Ny» = 108,6), Armamckas (2000 r. — 28,0 xkm; Ny,, = 65,6) u zap.

VnensHoe umciao oOuux oTkiaroueHuid guHui 220 n 330 kB, mo maHHBIM
2005-20009 rr., 110 HEM3BECTHBIM IMPUYMHAM ITOKA3bIBACT, YTO OHO B CPEIHEM I10
HEKOTOPBIM JIMHUSM COCTaBJIseT coOoTBeTCTBEHHO 15,0 n 7,4. DT JUHMM B OC-
HOBHOM Takke ObLIM MOCTpOeHBI B 50—60-¢ IT. MpoIuIoro CTOACTHS U SIBIISIUCH
OCHOBHBIMU 3HEPTrOHOCUTEIHHBIMUA apTepusMu PecryOnmuku  AsepOaiimkaH.
AHanu3 00X OTKIIOYEHUH MO HEeW3BeCTHHIM mpuunHaM jauHui 110-500 kB
MOKA3bIBACT, YTO YACITHHOE YHCIO OTKIIOUYCHHI MEHBIIEC 3aBUCUT OT Toja CIauu
WX B 9KCIUTyaTaIUio, YeM OT XapaKTEPUCTHUKU IPYHTOB H KIMMATUYECKUX YCIIO-
B Tpox0xkAeHus Tpacchl BJI, a Takke ypOBHA dKCIUTyaTallu.

[To mpuBemeHHON METOAMKE MEPBOHAYAIBHO M3 OOIET0 YHCiIa OTKITIOUCHUI
BJI 110-500 kB mo HEen3BeCTHBIM NMPUYHHAM OIPEACICHO YHUCIO OTKIFOUCHUH,
CBSI3aHHBIX C pa3psiaMyd MOJHUH. 3JeCh CIIEAyeT OTMETUTh, YTO B HEKOTOPBIX
CIIydasix M3-3a OTCYTCTBHUs OJIM3KO PacIoOJIOKEHHBIX K Tpacce BJI mereopouio-
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THYECKUX CTaHLIMN WX OompenesieHHe 3arpyaHeHo. [103ToMy 1O HEKOTOpHIM
BJI 4rcino rpo30BhIX OTKITFOUEHUH MMOTYYHIIOCH 3aHMKCHHBIM.

Kak u npenmonaranoch, OTHOCUTENHFHO OONBIIOE YASTHFHOE YHUCIO TPO3OBBIX
oTkirOUeHUi ObuTo BBIABICHO Ha BJI 110 kB, Tpacca KOTOpBIX pacroioxeHa
B PAaBHUHHBIX M MPEATrOPHBIX 30HAX, IJIE B OCHOBHOM IPOXOJAT (hPOHTAIBHBIE
TpO30BBIE O0JaKa. YIIeapHOe YHCIIO Tpo30oBoro oTkimtoueHus Ha BJI 110 xB
B MPOILICHTHOM OTHOIICHWH K OOIIeMy 4YHCIy cocTaBisuio ot 4,9 no 52,8 %,
cpennee 3HadeHue — 21,2 %. OTHOCUTEIBLHO BBICOKHE IMPOLECHTHI ObLIM OTME-
YeHbl Ha JIMHUAX, TPACCHl KOTOPHIX MPOXOAT KaK IO PaBHUHHBIM, TaK W IO
MpEeArOpHBIM 30HaM M MaJl0 3aBHCAT OT CPEAHEro 3HAueHUs YHucla Tpo3o-
BbIX JHEH no Tpacce BJI, otmMeueHHbIX B paccMoTpeHHoM nepuoge. [To BJI 220
u 330 kB yka3aHHO€ NPOLIEHTHOE OTHOLIEHUE B CPEIHEM COCTABISIET COOTBET-
cTBeHHO 60,3 u 14,9 %.

N3-3a oTCYTCTBHSI MOJHBIX JAHHBIX MO METEOYCIOBHUSM JIJISI BCECTOPOHHETO
aHaJlM3a aBTOMAaTUYECKUX OTKIFOUSHH aBTOPHI OTPAHUYHMIINCEH TOJIBKO Ompee-
JICHHEM YHCIIa OTKIIIOUEHHH, 3apeructpupoBanHbix B 2005-2009 rr. B yTpeHHue
gacel (Mexay 6—10 wacamu). OnbiT skcruryatanuu JIDII mokaseiBaer, 4To B Be-
CEHHHME M OCEHHHE MECHIIBl TOa Ha 3arps3HEHHBIX MOBEPXHOCTSIX JMHEHHBIX
M30JISITOPOB TP TYMaHe, MOPOCSIIEM WM MEJKOM JOXKJE YBEINYHBAETCA
yTeuKa TOKa C UX TTOBEPXHOCTH. A TIPH BBICOKOW 3arpsi3HEHHOCTH MTOBEPXHOCTH
U30JTOPOB B HEKOTOPhIX ciydasx (10-30 %) 5T0 MPUBOAMT K MEPEKPHITHIO
IYroi TMOBEPXHOCTH M30JSATOPOB. B pe3ynbpTare JHHHUA aBTOMATUYECKH OTKIIIO-
YaeTcs, ¥ HApsDKEHHE BOCCTAHABIMBACTCS YCTPOHCTBOM aBTOMATHYECKOTO IT0-
BTOPHOTO BKITFOUYEHUS. [I[pUUMHBI TAKUX OTKJIIOYEHUH 9aCTO OCTAIOTCS HE BBISC-
HeHHBIMU. [10100HBIE OTKIIOYEHHMST OTMEYEHBI Ha OONBIIMHCTBE aHAIU3WpYye-
Meix BJI HezaBucumo ot kmacca HampsbkeHus (110-330 xB) u BbICOTHI
MECTHOCTH PaCIIOJIOKEHUS TPACChl JUHUU. Y IeIbHOE YUCIIO OTKJIIOYEHUH, 3ape-
TUCTPUPOBAHHBIX B YTPEHHHE YacChl, B IPOIIEHTHOM OTHOIIIEHUH K O0IIeMy 4ucC-
Jy OTKJIFOYEHHI cocTaBisuio o aunusM 110 kB ot 7,5 no 52,6 % (cpennee 3Ha-
yenune — 27,5 %), a mo muamsam 220 u 330 kB ux cpennee 3HaueHME — COOTBET-
crBenHo 24,8 m 21,9 %. 31ech MOXKHO OTMETHTb, YTO aHaJIW3 OTKJIIOYE-
Hui, npuseneHHbX B [17] mo 26 BJI 110 kB OAO «A3zepaHep:xku», mokasal,
YTO CpegHee 3HAYEHHWE YIEIbHOTO YMCIa TPO30BBIX OTKIIOYeHHH, 1o 10-met-
HUM JTaHHBIM, cocTaBisuio 11,5 %, a u3-3a yBIaKHEHHS MOBEPXHOCTH H30JISTO-
pos — 25,0 %.

[IpoBeneHHple HCcIenOBaHUA TOKA3BIBAIOT, YTO UIA Pa3padOTKA PEKOMEH-
Jalid OTHOCHTEJILHO TOYHOTO MPOBEICHUS aHAIM3a OTKIIOUEHHH, CBS3aHHBIX
KaK C pa3psjoM MOJHHH, TaK W C OOMIMMH OTKIIOYEHHSIMH, W JJISI CBEIACHUSA
MOJOOHBIX OTKIIOUEHHH K MUHUMYMY HEO0OXOAWMO TOIy4eHHE TOIHBIX METEO-
JaHHBIX 1O Bced Tpacce BJI, a Taxke mOApPOOHBIX AaHHBIX O Tpaccax H
V30JSIIUY JIMHAN, O CONPOTHBICHUU 3a3€MJICHHSI, HAIWYUH TPO303AIIMTHOTO
Tpoca U T. 1.

BbIB O I bl

1. CocraBneHa KapTa MHTEHCUBHOCTU I'PO30BOM AESITEIbHOCTH MO yIEIBHO-
My YHCITy TPO30BBIX Pa3psAI0B B 3€MIIIO HA KBAJAPATHBIN KHUIOMETP, T. €. YAeIb-
HOW IJIOTHOCTH Pa3psiIOB MOJTHHUH B 3€MITIO JUISl TEppUTOPUU A3epOaiiKaHCKOM
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PecnyOnuku ¢ MCTIONB30BaHUEM PE3YJIBTATOB MHOTOJIETHUX HATYPHBIX HCCIIE-
noBaHuii MonHMH. COIJIaCHO COCTaBIEHHOM KapTe, B HampasieHun Kypa-
ApaKkCHHCKON HU3MEHHOCTH YZEIbHAs IUNIOTHOCTh Pa3psi/ia MOJIHUM YMEHbLIAET-
Csl, a B IPEATOPHBIX ¥ TOPHBIX HANIPABIECHUAX — MOBBIILIAETCS.

2. Pe3ynpTaThl NMpPOBEJECHHBIX MCCIENIOBAaHMN IOKA3bIBAIOT, YTO AN pas-
pabOTKH pPEeKOMEHAALWil OTHOCHTEIBHO MAETAILHOIO aHalln3a OTKIIIOYCHUH
BJI 110-500 kB, cBs3aHHBIX KaK ¢ pa3psaaoM MOJHHH, TaK U ¢ OOLIMMHU OTKIIIO-
YEHUSIMH, U I CBEACHUS MOAOOHBIX OTKIOYEHUH K MUHUMYMY HEOOXOAMMO
MMETh TIOJIHBIE CBEIEHWS O METEOJaHHBIX IO Bceil Tpacce BJI, a Taxxke
NoApoOHBIE aHHBIE O Tpaccax M W3OJSILMU JIMHUM, O COINPOTUBICHUM 3a3€M-
JICHUS, HAJIMYMH TPO303aIMUTHOTO TPOCa U T. [I.
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