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Brenenue

Hacroamuif pykoBonAluii JOKYMEHT COCTABIEH C LENbIO CONCHCTBHA BHEAPEHHIO B
TIPaKTUKy 60pe0rl € JIECHBIMM NOKapaMH HOBEHINUX NOCTIDKEHHH B 00JAaCTH  aKTHBHBIX
BO3ACHCTBHI HA TIHIPOMETEODONOrHYECKHe MPOLECCHl M ABNCHHS /i BBHI3HIBAHUA MM
HHTCHCHPUKAINH OCAIKOB.

B nacrosuiem pyKkoOBOAALIEM JJOKYMEHTE HCTIONB30BAHBL PE3YILTATE PABOT HOCHEmHMX
10 ner B o6macTH aKTMBHBIX BO3ACHCTBMA HO DPa3paloTKe HOBHIX pPEareHToB, CrocoGoB
BOBNCHCTBHA HA KOHBEKTHBHEIC H CIOHMCTOOOpa3HBIC 00NaKa, TEXHUYECKHX CPEACTB HOCTABKM
peareHToB B atMochepy, uccnenoBanuit 1o gusuxe obAaKOB, a TAKe yuTeH ombiT pabor mo
HCKYCCTBEHHOMY BbI3BIBAHHIO OCAZKOB IIDH OXpaHe JIECOB OT IOXapoB, NIPOBOJMMEIX B
Poccuriickoit @enepaunu ¢ 60-x roJOB IPOLUIOrO CTONETHS.

Oxpana 5iecoB OT NOXapa ABAACTCA ORHOH M3 BAXHEHIIMX NPHPONOOXPAHHHIX 3a4ady
Poccuiickoii Peaepamnn. Jleca Poccuiickoit Penepanuu B cooTBETCTBUM ¢ JIECHBIM KOZEKCOM
nouIexKar oxpane oT moxapos. OXpaHa 1eCOB OT [OXKApOB BKJIIOYAET KOMILIEKC
OPraHU3alHOHHBIX, TEXHHYECKHX, IPAaBOBLIX U APYTHX MEP, HANPABICHHLIX Ha IPEJOTBPAINCHHEE,
o0HapyXeHHe H TYNIEHHE JIECHBIX NIOXKApOB. B 0TAe/NbHBIE 3aCYIITHBEIE TOAR! TOPHMOCTE JIECOB
PE3KO BO3PACTACT, IPOHACHHBIC OTHEM IIOIANM MCYHCIAIOTCH AECATKAMH M COTHAMH THICAY
rekrapoB. B Taexno#t manoobamroit 3ome Cubupu m Jamsrero Bocroxa HauGomnee 4acTst
HOXaphl, KOTOPbIC IHKBHAMPOBATH HA3CMHBIMH CPEACTBAMH MOXAPOTYIICHHS MPAKTHIESCKH
HEBO3MOXKHO. I109TOMY HCIIONE30BaHUE HCKYCCTBEHHO BRI3BAHHBIX OCA/IKOB /UL TYIICHHA JICCHBIX
[I0)KapOB SBHJIOCH BAXKHBIM IIArOM B PelIeHHH 3TOi 1ipofieMel.
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PYKOBOIALIMM JOKYMEHT

PyxoBoacTBo
N0 HCKYCCTBEHHOMY BLI3HIBAHHIO 0CA/IKOB
AN OXPAHBI JIECOB OT IOKAPOB

Jlata BBeeHHA

1 O6aacTs npuMenenHn

HacTrosmui pyKoBosIHA HOKYMEHT yCTaHABIMBAET OOIME IPHHIANE] OPraHH3aIAA H
NpOBEACHMA paboT MO HCKYCCTBEHHOMY BbI3pIBaHHIO ocanxos (MBO) ans oxpalst JiecoB OT
HIOYKaPOB.

Hacrosmui pyxOBOIAINMH JOKYMEHT NpeiHasHayeH JUIA 6a3 aBMAIMOHHOM OXpaHb
IIECOB; OpraHoB YTPAaBJICHHs JICCHBIM XO3%MCTBOM, KOTODPHIM IIEpCliaHA aBHALHOHHAA OXpaHa
JIECOB; CHCUMATH3MPOBAHHBIX OpPTaHH3aUMi [0 AKTHBHOMY Bosaeiicteuio (AB) na
THAPOMETEOPONIOrMYECKHE H JPYrHe TeodH3WIECKHE MPOIECCH; HAyYHO-HCCIEROBATENBCKHX
yupexzenuit (HAY) u opranusauuit PocruipoMera u Apyrux OPraHoB HCHONHUTENBHOM BIIaCTH,
TPOBOJSIINX IKCACPUMEHTANbHBIE ¥ ONBITHO-NPOH3BOACTBEHHEIE paboThl mo UBO u3 obnaxos B
HEMX COBEPIICHCTBOBAHUA TEXHOJIOTHH paboT, pearesToB, CPEJACTB aKTUBHOTO BO3AEHCTBHS
(CAB), ofy4enus Hay4HOTO H TEXHHYECKOro epcoHana.

2 HopMaTRBHbIe CCHIIKH

B HacTOsmIEM PYKOBOAANIEM JOKYMCHTS HCNONG30BAHLI CCBUIKM HA CHEAYIOIHE
HOPMATUBHbIE JOKYMEHTEL:

TOCT 17.6.1.01-83. Oxpana npupoasl. OxpaHa ¥ 3awmHTa JecoB. TepMHHBI H
onpejeacHus

T'OCT P 22.0.03-95. besonacHocTs B upesBbivaiiHBIX curyauwsx. [lpupopHsie
upe3BrIuaiinbie cuTyanud. TepMHHb B Onpeaenenus

TOCT P 22.1.09-99. MOHHTOPHHT ¥ IPOTHO3UPOBAHMUE JIECHBIX NMOKAPOB

OCT 52.11.25-86 Oxpasa npupomsl. ATMoctepa. AKTHBHBIE BO3JEHCTBHA Ha
TH/IPOMETEOPOIOTHIECKHE NIpoleccH. TepMHuHb! M onpeaeneHus

PJ{ 52.11.637-2002. Metoauueckue yxazanus. Ilporenerne paGoT 0o HCKYyCCTBEHHOMY
YBEIHYEHMIO aTMOCHEPHEIX OCAJKOB CAMOIETHBIMH METOIBMH
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P 52.11.639-2002. Meronuueckue yka3anui. MeTofnka oUeBKH 3(deKrHBHOCTH
I10006pa3yIoMX PEAreHTOR U NHPOTEXHHIECKHX COCTABOB B 1a00OPaTOPHBIX YCIOBHAX.

PI 52.37.67-98. Meroguueckue ykasanud. MeToas! OHEHKH 3(QEKTHBHOCTH
BO3/eHCTBHI HA TPO3OBBIC NPOLECCHI

PI 52.37.615-2000. Unctpyxuus. Ilopsnox obecnedenns GesomacHOCTH pabor mo
2KTHBHOMY BO3ZIEHCTBHIO HA METEOPOIOTHICCKUE H JIPYTHE Fe0dH3HYECKHE TIPOLIECCH

PQ 52.04.628-2001. Muctpykums. Ilopagok mposegeHus paboT 10 HUCKYCCTBEHHOMY
BBI3BIBAHMIO OCAIKOB H3 KOHBEKTMBHBLIX O0JIaKoB mpu GopbOe C JIECHBIMH noxkapamu ¢ 6opra
JIErKOMOTOPHBIX BO3AYIIHAIX CYJOB

3 TepMuHBI, onpegelieHAs H COKPANICHHS

B mHacrosAmeM pPYKOBOZAMEM JOKYMEHTE HCHONB3YIOT CHEAYIOUIME TEPMHHEI C
COOTBETCTBYIOIMMH OIPC/ICICHHAMH U COKPAIIEHHA:

3.1 axtuBBbie Bo3geiicreus: IlpennaMepeHHOE M3MCHEHHE ECTECTBGHHOIO XOAa
THAPOMETEOPONOTHIECKOT0 IIPOIECCa B OKENaGMOM HANpaBICHHHM NyTeM (H3MYECKOro,
XHMHIYECKOTO, MEXaHHUECKOTO M MHOrO HCKYCCTBEHHOIO BO3/eicTBHA Ha aTMOCEpPHEIE ABNCHHUAL.

3.2 GpicTponeiicreue pearenta: [0/ HCKYCCTBEHHBIX a3pO30NBHBIX YaCTHI[ OT BCei
COBOKYTIHOCTH a3pO30I1s, BBEIEHHOr0 B 0611aK0, KOTOpas 00pa3yeT Kaniy (JIENAHEIE KPHCTALAH)
38 ONpeleNeHHoe BpeMs.

3.3 sepxesoii noxap: IToI'OCT 17.6.1.01.

3.4 paaromecyumnii caoii: Cnoil atMocdepsi, B KOTOpOM HaOMIOAaETCA MaKCHMAIbHOS
COZiepIKaHNe BOJBI BO BCEX TPEX arperaTHBIX COCTOSHMIX, T.€. B BHAE BOATHOTO Napa, Kanens
KPHUCTAILIOB.

3.5 Bogosanac: CogepaHue >XMIAKON BOJH B BHIE Kanelh M KPUCTAUIOB Jbaa B
BEPTHKANTBHOM CTONOE CIMHHYHOIO CeqeHMs (KBAZPATHBIH METP) OT OCHOBAHHA IO BEPIIMHBL
obiaxka

3.6 pearenThl: [MIrpOCKONMYCCKHE BEINECTBA (XJIOPUCTHIH HATPHIA, XIOPHCTHIHA KaJhil 1
JIp.), HCHONb3yeMble UM 3aceBa OONAKOB C Henpl0 MHTeHCH(HKAINMKM KOHACHCAMOHHBIX
TpoLeccoR B aTMochepe.

3.7 nnmamuveckas HeycroHYHBOcTh: CocToaHMe IBIKymieHos atMocdepsl, npu
KOTOPOM aMILTHTYZB! BOJHOBBIX BO3MYIUECHMH, BOIHAKAIONIHX B OCHOBHOM [IOTOKE, BO3PACTAIOT ¢
TEYEHHEM BPEMEHH.

3.8 3aces obnaxos: Brenenne B obnaxa (obnauHele CHCTEMBI) JbI000pa3yIONIHX,
TUTPOCKOTMYECKMX WIH HHBIX DPCATCHTOB C IENBI0 H3MEHEHMA HX ()a30BOI0 COCTOSHHA,
MHUKPOCTPYKTYDbI, IMHAMUKH BO3OYIUIHBIX OTOKOB H IPYTHX XapaKTEPUCTHK.

3.9 xuakoxkanenhHas BoAROCTE o6aka: CoxepixaHue XKULKOH BOIB! B BHIE Kaliels B
BEPTUKATBHOM CTONOE €XHHHYHOTO CEUEHMS (KBampaTHBIH METP) OT QCHOBAHHS IO BEPUIMHEI
obnaxa.

3.10 30ma hopmuposannsd ocagkoB; 3PO: O6sem 061aTHON CPELBI C MAKCHMATBHEIME
3HAYEHUAMH BEPTHKAIBHBIX TOKOB, BOXHOCTH H Pa/IHONOKAIIHONHOH OTPaXaeMOCTH.
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3.11 uckyccTBeHHO BbI3piBaeMble ocaakm: Ocanxy, Beinajaiomipe u3 o6nakos B
pe3y/ibTaTe TEXHONOTHYECKHX Mepoupustuii (AB), MMEIOMHUX HETbI0 TpeBparnTs 00naKa U3
KOJIOHAANBHO-YCTOHYMBEIX B KOIOMZAJbHO-HEYCTONUMBLIC WIH YCWIMTh KOHBEKTHBHYIO
HEYCTOMYHBOCTE ¥ YBEIHYUTh HHTEHCHBHOCTE OCAIKOB,

3.12 aecnoif moxap: 1o 'OCT 17.6.1.01.

3.13 xoanompHas HeycrofuEBocTh 006jaxa: Cocrognue obnaka, OpU KOTOPOM HaCTh
COCTaBILTIOIHX 0011ako Kanenp BOABI MM KPACTALIOR JbAa YKPYIHSACTCA M BHITANAET U3 00NaKa B
BHIE OCAJIKOB.

3.14 xonsexTHBHAR BHeycTOHYBBOCTb: CocTOsTHHE arMOCdepsl, NPH KOTOPOM IOABEM
Wid ONyCKaHHE OTAENBHBIX CHOCB NPUBOLUT K YOBIBAHMIO YCTOHYHBOCTH WM BO3PACTAHHIO
HEYCTOHYHBOCTH MX CTPATHOHUKALUH.

3.15 xonBexTHBHDbIE 00:;1aKa: O0naxa, cBs3aHHbIC ¢ aTMOC(heEpHOil KoHBeKuHeH. JT0
IJOCKHE KydeBbie O0/laka M pa3OpBaHO-KY4EBble, MOIUHbIE KYYEBHE H Kyd4EBO-IOXKICBBIC
(IMBHEBbIE H TPO3ORBIC).

3.16 xpynnomacmrabnbie o6aaunnie noasi: OOnaynble m™OAA, CBA3AHHME C
YHOPAIOYEHHBIMYU BEPTUKATbHBIMH JIBHKCHUAMH Ha QPOHTAX, B TPOMHYECKHX HHKIOHAX WA IPH
oporpa¢uyeckoM OABEME BO3AYXA.

3.17 mezomacurrabupie  ofjaunble moasi: OOmayHele IO, CBS3aHHBIE C
BEPTHKAIBHIMH IBHXKEHHAMH Topsiyka 10° m.

3.18 abpooGpasyromue peareHThbl: BeulecTBa, oOpasyromme OpH 3aceBe 00JaKoB
JICAAHBIC KPHCTAMIbi [0 TOMOT€HHOMY MEXaHH3My (YrieKHCI0Ta M Ap.) WIM TeTepodasrbie
NensHbIe 338pONBIIH (HomucToe cepedbpo u ap.).

3.19 mumienn: 3aceBacMbiii peareHTaAMH Y4acToOK ofiaka.

3.20 mommnocts o06iaka: PasHOCTP BBICOT MEXHY BEpXHCH M HIDKHeH IpaHHIAMH
obnaka.

3.21 wmesoii noxap: ITo TOCT 17.6.1.01.

3.22 nopma pacxona pearenta: KonuuecTsO peareHTa, KOTOpOE AHCICPIMPYETCs
(pacmpIngeTCs) 38 SMHHITY BPEMEHH WK Ha eIMHMIYY ZTUHBI HOJIETAa BO3LYLHOIO CYQHA.

3.23 obaaka: CucteMa B3BEIICHHBIX B aTMOC(HEpe Hajl NOBEPXHOCTHIO 3€MJIU NIPOLYKTOB
KOHJencaluH (cyOIuMaluy) BOASHOTO napa.

3.24 ob6aaxa, npuroananie Aau AB: O6naka, HaxoAgmHecs B CTAAHA Pa3BUTHA HIH
KBa3HCTAIHOHAPHOM COCTOSHHMH, H3 KOTOPHIX HO METCOPOIOTHYECKHM KDHTEPHUAM BO3MOXKHO
HCKYCCTBEHHOE BHI3LIBAHHC OCA/IKOB.

3.25 ocagku: Boja B XHUAKOM WIH TBEPJAOM BHIE, BHNIAAalomas W3 o6lakoB (IOXKIB,
CHer, Ipaj ¥ Ap.) Wi OCaKAaromancs H3 Bosayxa (poca, HHEi, H3MOPO3b) Ha OBEPXHOCTH 3€MIHM
M Ha IpeaMeTax 3a OnpeleseHHbIH EPHOR BpEMEHY.

3.26 ocankooGpasosanne: Puspeckuii IpPoNEcC YKPYNHEHUS Kanenb (KPUCTAIOR) B
ofiiakax B pe3ynsTate (a30BEIX NEPEXOIOB BOMBI 8B aTMOChEepe H KOArYJSIIHH J0 Pa3sMEpoR, IIpH
KOTOPBIX OHH HaYHHAKOT BEHIAJAATH U3 06JIAaKOB B BHAE OCANKOB.

3.27 nosaron: Tepputopus npoeenerns pabor no AB Ha I'MIPOMETCOPOJIOTHYECKHE
DPOLIECCHL.

3.28 noxapHas onacuocTs aecnoro gonna: Ifo TOCT P 22.1.09-99.
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3.29 pearent: Beuecreo (cMech BEIECTB), HCNIONB3YEMOE AJis 3aCEBa 06IAKOB.

3.30 cMewranHnle sapa: Slapa, coaepxamde pacTBODMMEIE M HEPAacTBODHMEIE
KOMIIOHEHTHI, NPHBOIMIHME K KOHAGHCAIIMH BOJSHOTD TIap2 INPH HONOKHTEILHBIX TEMIIEPATYpax
BO3/yXa ¥ KDHCTAJLIM3AIUH [IPY OTPUIIATE/bHEIX.

3.31 TemnepaTypHbLIii TIOpOr aKTHBHOCTH peareBTa: MakcHManbHas Temieparypa,
OpH KOTOPOH B IEpeoxXJakIcHHOH HacTH ofnaka (TyMaHa) NPU BBEIZEHHU Jib1000pa3ylomero
peareHra obpa3syrorcs nenansle kpuctammst (OCT 52.11.25-86).

3.32 Texno0rHd 3acesa: COBOKYNHOCTE MEPONPHATHI IO 3aceBy 00IAKOB peareHTaMy,
NPUBOASINMX K MCKYCCTBEHHOMY BBHI3BIBAHMIO (TIPEAOTBPAILCHHIO BBHINAACHHS) MM H3IMEHEHHIO
HHTEHCHBHOCTH OCAJIKOB.

3.33 ropdaneii necnoi noxkap: 10 'OCT 17.6.1.01.

3.34 topdmmeii moxap: ITo TOCT P 22.0.03.

3.35 ¢azosan neycroiiumBocTh o0naka: MeractabunbHoe cocrosHue obnaxa, Ipu
KOTOPOM KaIL1i ROB! HAXOAATCA B HE3AMEP3UIEM COCTOSHHH IPH OTPHIATEILHEIX TEMNEPaTypax.

3.36 apdexTuBHocTE ocaakoobpazoBanns B obnake: OrHOWEHME KONMYECTBa
BBINABINUX K3 001aKa OCaAKOB K Macce Boas! B obrake.

AB — akTuBHbIC BO3JEHCTBHA

ITMYWI - rereparop MEIKOAMCIIEPCHBIX JEATHbIX YaCTHL

300 - 30Ha GOPMHPOBAHUA OCAIKOB

HBO - uCKyccTBEHHOE BBI3BIBAHHE OCAIKOB

UBK - u3MepHTeIbHO-BBIIUCIHTEIBHEIH KOMILICKC

UC3 — ucxyccTBeHHBHT cnyTHHK 3eMIn

KIIO — xnacc noxkapHOi ONacHOCTH

MHC3 — MeTeopoaorHyecKui HCKyCCTBEHHBIH CIfyTHHK 3eMii

MPJI - METCOpONOrHIeCKUi PaaHONOKATOD

HUWY — Hayuno-sccienoBaTelbeKoe YIpexaeHne

OIlO — omepaTHBHO-IPOU3BOACTBCHHAA OPTaHU3ALIMA

IIBIl — ppaguna BU3yaldbHOTO HONETA

IAC -~ nmpou3BojCTBEHHO-RUCTIETUEPCKAs CiTyxba

MK — mepcoHanbHBLE KOMIBIOTED

[IC — nupoTexHHYeCKHH cOCTaB

PAII — pyxoBomsmui AHCNETISPCKUH TyHKT

CAB — cpencTsa aKTHBHOIO BO3ACHCTBHA

CAI'-I1 - camoneTHRIA adpO30JLHEIH FEHEPATOP HPOTEXHUYCCKHIA

CMJI — camoner-MeTeos1abopaTopus

COB - cpenHas OTHOCHTEIbHAN BIAXHOCTD

IIAO — HenrpansHas aspororuueckas obcepBaTopus

®I'Y "Apunanecooxpana” — lleaTpansnas 6a3a aBHalIMOHHON OXPaHBI IECOB

" ABuanecooxpana”
9KV — axcnepHMEHTATBHOE KACCETHOE YCTPOHCTRBO
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4 Oomue noJoxenns

4.1 UBO 114 TylweHHA JIECHBIX ITOXKAPOB [IHPOKO NPHMEHACTCA B TMPaKTHKE PabOTHI
JieconoxapHeix cayx6, ocobenno ams 6opubel ¢ kpynHbIMH noxapamu. MBO — texHOmOTHA
HCKYCCTBEHHOTO BBI3bIBAHMS 0CazkoB u3 o6maxkos, oTHocamasics k obnactu AB Ha
THAPOMETEOPOIOTHYECKHE NNPOLIECCH.

Paborsi mo MBO BHIDONHATCH ¢ HUCNONB3OBAHHEM BOIAYLIHBIX CY/[OB HO INMICH3HH,
BolAaHROM PocrunpoMerom.

4.2 OcHOBHbIE [IOHATHSA O BOZHUKHOBECHUM [10XKAPOB, IIOKA3ATEIU NOXApHOH OacHOCTH
TIDHBEACHE] B IPUIOKEHNH A,

4.3 Jlnnx obBocHopaHus crnocOOOB TYLIEHHMS JCCHBIX IIOXKApOB MCHOJIBL3YIOT 3HAHUS
(H3HYECKMX OCHOB H THIIOTe3 AB HO HCKYCCTBCHHOMY BBI3HIBAHHMIO OCAIKOB, KOTODBIC
NPHBEREHB! B nputoxeHusax b u B coorseTcTBeHHO.

4.4 Opnaxo, HecMOTpa Ha ocsoeHHOCTh MeToaa AB s MBO, ero npuMenenne casaHo
¢ HEKOTOpPLIMH OTPaHH4YCHMAMH. [Ipexae BCero, CIEAYeT OTMETHTb, YTO IONETH B
HENOCPEACTBEHHOH OTN30CTH OT KOHBEKTHBHBIX 061aKOB NPEICTaBIAIOT GOIBLIYIO CIOKHOCTD U
Tpebyl0T OT O9KMpaxa BO3AYHIHBIX CYyIOB DpexensHoli ocropoxsoctd. Kpome 7oro,
9KOHOMHHYECKH HELENeCo00pa3HO ¥ NPAKTHYECKH HEBO3MONKHO IEPXKATh NOCTOAHHO B BO3AYXe
BO3AYIIHOE CYAHO HajX palflOHOM KpYNHOro JICCHOTO I[0Xapa B OXHIAHMH TOIXOIAmiEH
METEOpOIOTHYECKOH 0OCTAHOBKH.

4.5 3ajavaMu B coBepICHCTBOBanuM ¢cnocoGor MBO npu TymeRuH NecHBIX NOXapos
ABIIAIOTCAH:

—~ pa3paboTKa METOOMKH aHaJlH3a ¥ IPOTHO3HPOBAHHA pecypcHoji oOnadHOCTH Haj
30HOH ACHCTBYIOUMX JECHBIX 110/KaPOB;

— paspaboTka cniocoGa BO3HEHCTRHA, NPH KOTOPOM, HCIONB3YA OnaronpHATHYIO
METEOPONOTHIECKYI) CHTYalHio B paloHe MOXapoB, MOXHO Obuio OBl BBI3BIBATH KOJNMYECTBO
OC2/IKOB, IIPUBOAALICE K CHUKXECHMIO KIIACCa NOXKAPHOH ONACHOCTH IECOB WM K JIOKUTH3AINHY, 2 B
OTAETbHBIX CIydadX Y K MOJHOM JTUKBHAALHNH JCCHOTO NOXKAPa.

HICCIICIOBATENLCKHE JGHHBIE JUIL COBEPIIEHCTBOBaHHA CHOCO0OB TYNIEHMS JIECHBIX
H0’KapoB PUBEICHBI B IpHiIokKeHHH [

5 Texnnka 6e3onacnoctd pabor no AB

5.1 O6mmue ykazanas

5.1.1 B paGorax no UBO upu oxpane JECOB OT HOXapoB HCIONBIYIOTCH cpencTea AB
(CAB) pasauunoro HazHayeHus, yrBepKACHHbIE pykoBoauTeneM Pocruapomera. besonacHocTs
HX NPUMECHEHMS JOCTUIGETCA TBEPALIM 3HAHHEM 3THX YCTPOHCTB, CTPOTHM BHITIOJIHEHHEM OPaBII
6e30maCHOCTH XpaHeHMs U IKCILTYaTalyH.
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5.1.2 Tlo BompocaMm obecnedyenus GesonacHoCTH 9KCiLtyaraiun CAB, oTHeceHnbix Kk AB
Ha THAPOMEICOPONIOTHICCKUC I[IPONECCHl M SBIEHHA, KPOME HACTOSMIETO PYKOBOAAIICTO
JOKYMEHTa HeOoOXOAUMO TaKKe PYKOBOJICTBOBATHCS MHCTPyKuHei [1], a Takoke TpeGoBanmsIMHu,
M3NOXKCHHBIMM B IOKYMEHTaX IO HX NpuMeHenuio [2, 3, 4, 5, 6].

5.1.3 IIpaso Ha npuMeHeHHE pearcHTOB A1 AB na 0biaxa npH oxpaHe JECOR OT NOXAPOB
ycranaBnuBaer Havaneuuk @I'Y  Ilenmtpansnas 0a3a asHanuHMOHHOM OXpaHBl  JIECOB
"Asunanecooxpana” (nanee - DI'Y "ABHanecooxpana") ¢ H3TaHHEM COOTBETCTBYIOILCTO IPHKA3a.

5.1.4 Kontponb 3a coOmMOmEHHEM NOPSAKE YUCTa, XPAHEHUd, TPAHCHOPTHPOBKH H
NPHMEHEHUS CPEACTB AKTHBHOIO BO3ACHCTBUS OCYILECTBAACTCH CoTpyaHukamu OIY
"ABuanecooxpana’.

5.1.5 K nposenenuio pabor no AB goyckarorcs JuUa, NPOMCAMUE DOATOTOBKY HO
CHIENMANbHOMN IPOIPaMMe, CAABIIHE 3a9eT 110 3HAHHIO Mep 6e3011aCHOCTH ¥ IONYYHBIIHE JIOIYCK K
caMocTosTensHOH pabore. IlporpaMma NOAroToBKM COCTaBIACTCS M yTBepxkaaercs DIV
"Apuanecooxpana”. Jomyck x pab6oram mo AB Ha rMAPOMETCODONIOTHYECKHE IPONECCHE H
ABJICHUA O(OPMIACTCA NPHKA30M, O UEM COOTBETCTBYIOWIAK 3aMHCH JENAETCA B CBHACTCNBCIBE
N€TyMKa-HabmoaaTens.

5.1.6 3anpemaercs npuMescHue HOBHIX Texuuueckux CAB 0Ge3  u3yuenus
o0cmyKHBaIOIUM TEPCOHANIOM WX YCTPOHCTBA B HHCTPYKUMH HO SKCIUTYaTalMK.

5.2 Ilopsagox Tpancnopraposanns CAB

5.2.1 Tpancmoptuporka CAB (pearenroB) st UBO, npusamnexanx I'Y asuaraonHO#M
OXpaHe JIECOB  OCYIHECTBNAETCA BO3AYIIHRIM MNH  aBTOMOOHIBHBIM  BEIOMCTBEHHBIM
TPAHCIOPTOM.

5.2.2 Tlepesosks BO3AYLUHBIM, JKEJIE3HOZOPOXKHBIM, BOIHBIM H aBTOMOOHJIBHBIM
BHEBEJOMCTBEHHBIM TPAHCHOPTOM OCYIIECTRIIIOTCA B COOTBETCTBHH C MHCTPYKUHMAMH {2, 6] 1
JIPYI¥MH JOKYMEHTaMH, feHCTBYIONMMH Ha COOTBETCTBYIOLIEM BH/IE TPAHCIIOPTA.

523 B cootBercTBEH ¢ HyHkToM 9.11 "HuCIpykuuu o0 TOpAIKEe XpaHCHHMA,
TPaHCHOPTHPOBAHHUSA, HCIIONL30BAHHA M ydera B3peBUATHIX MatepuanoB" [7] nepeBoska
B3PBIBYATHIX BEIHECTB MOMKET [IPOBOLHTECA B YCTAHOBICHHOM MOPAIKE 663 paspeiieHus OpraHos
BHYTPEHHHX JIENI 110 TPAHCIIOPTHEIM JIOKYMEHTaM.

5.2.4 Tpancnoptuposka maptaiit CAB BO3AYIIHBIM TPaHCHOPTOM OCYIIECTBIETCS IO
uucrpykuud [1]. I'py3 HepeBo3UTICA TOJNBKO B IPY30BBIX WIH OaraKdBIX OTCEKaX B KECTKOM
3aIIHpaeMoOl M omnoMOGuposaHHOH yrmakoBke. I'py3 cieayeT B CONpPOBOXIECHHM He MeHee 2
HEJIOBEK.
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5.3 Ilopsnok xpanenus CAB

5.3.1 OcHoBaHMeM Ha NpaBO XpaHeHHs W Mcnoiub3opaHus CAB amnsercs JiHuensus
Pocrunpomera na nposeicHde AB Ha rHAPOMETEOPOIOTHIECKHE IPOLECCH 1 ARIICHMA.

5.3.2 VYuer, xpanenue # nepenada CAB, B cocTaBe KOTOPBIX HE COIEPKATCA B3PHIBIATEHIE
MaTepHaibl, @ TAKKe PEarcHTOB, OCYILECTBIAETCS B IOPANKS, YCTAHOBAGHHOM IUIA yYera,
XPaHCHHA U IIpUeMa-TIEPeAaTH MaTEPHATBHEIX HeHHOCTEH 001ero Ha3sHauCHH!s.

5.3.3 Xpanenue CAB, cozeprKalllix B3phIBIATHIC MATEPHAND], JODKHO OCYIIECTBINTECA
B OXPaHAEMBIX NOCTOAHHBIX CKN2ACKHX NOMEIUEHHAX M BPEMEHHLIX CKIaaX, OTBEYAIOM{MUX
YCTAHOB/CHHEIM TpeGOBaHUAM HHCTpYKIMH [3].

5.3.4 Xpanenne CAB 10O/KHO HCKIIOUATH HX YTPaTy ¥ NOPHY.

5.3.5 TlocrosnHble CKJIaABl TPEXHA3HAa4alwOTCA 18 JUmTenbHoro xpanenus CAB.
Bpemennble (KpaTKOCPOYHBIE) CKIIaJBI CO3TA0TCA Ha NEPHOL (Ce30H) Mposenenua pabor mo AB
U1 XpaHeHUs TpebyeMoro 1o TexHosorun konnyectBa CAB H 0XpaHAI0TCS NEPCOHANIOM TPYIIIBI
BoO3AeHCTBEA (9KHMNaXKeM BO3AYLWIHOIo cyaHa). Paspemaetcs kparkocpounoe xpanenne CAB na
60pTY BO3OYLUHOTO CYJHA B METAUIMYECKUX HITH OEPEBAHHBIX, OOMIUTHIX KENe30M, ALHKaX.

5.3.6 Ilo oKOHYaHHH MOXApOONACHOTO CE30HA OCTABLIMECS Ha ITYHKTaX BO3REHCTBMA
CAB BLIBO3TCS Ha IOCTOSHHBIH CKIIAH.

6 Texnmrgeckoe obecnedenne npopefeHns paGor no AB xaa HUBO

6.1 OcpoBHBIe TpehGoBaHNA K 060PYIOBAHAIO BOAYHIHLIX CY/0B

6.1.1 [ina semonHeHus asualMOHHEIX paGor mo MBO moryTr ObTE HCIONB30OBAHEI
BO3IYMIHBIE CylJa (caMoier, BepToieT # Op.), obnajaioulee JETHO-TEXHUHECKHMH
XApPaKTePUCTHKAMH, 00eCIICUHBAIOIMMH BOIMOXHOCTH peanusanuu TpeboBanmil HOPMaTHRHAIX
JOKYMEHTOB [10 TeXHOJOTHM Takux pabot, u umerowee HeoOXxomiMoe 60pToBoe 0GopynOBaHNe
A% W3MEPCHHA NapaMeTpoB 00/1aKor H aTMOC(hepsl, HABUTALMOHHBIX XapaKTEPHCTUK NO0JeTa, a
taroxe CAB (pearenTs! H CPE/ICTBA AOCTABKH PEareHTOB B 00J1aKa).

6.1.2 Hsmepenne, 06paborka NaHHBIX, JOKYMEHTHPOBAHHE H 0TOOpaxkeHe MHbOPMALIIK
00 OCHOBHBIX METEOPOJIOTHYCCKHX BEIMYMHAX JOMKHO OCYIHECTBITBCA C IIOMOILIBIO
H3MEpUTEIBHO-BRYUCTHTeNEHOr0 Kommtekca (MIBK).

VBK nomxeH obecrneunsaTs:

4) AaBTOMAaTHYECKHH BBOI M PETHCTPALMIO:

—  TEKYL(ero BpeMeHH;

—  reorpaduyecKuX KOOPAMHAT NOJOKECHIA BO3AYIIHOTO CYLHa;

—  MapuipyTa, Kypca, BHICOTH H CKOPOCTH (TlyTEBOH CKOPOCTH) II0/1ETa;

~  KapThl MECTHOCTH;

— a3WMYTa H YRaNCHHA OT TOYKH IIPHBI3KH;

~  TUIOHIAJIOK 3aceBa (MHILEHH);
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~  TEeMIEPaTyPbl OXPYXAIOLWIEI'D BO3LYXa;

~  TEMICPaTyphl TOUKH POCH (OTHOCHTEILHOM BIAXHOCTH),

—  ONTHYECKOH MIOTHOCTH 06/1aKOB;

—  KHAKOKANENIbHOH BOAHOCTH 0bnaka;

~  Hanpas/eHHd ¥ CKOPOCTH BeTpa;

6) pyuHOil BROJ AAHHBIX:

- 0 BHJIC BO3NCHCTBUS;

~  cnyxeOHBIX OTMETOK;

B) H3MEPEHHE apaMeTPOB ¢ TOYHOCTEIO™ , mpuBeAcHHOM B Tabauue 6.1.

Tabnuna 6.1

HWsmepsemsle napaMeTpsi Jvana3on u3MepeHu ITorpemHnocTs H3MepeHuit
Temmeparypa, °C Ot —50 no -+50 +1,0
Temneparypa To9kd pockt, °C Or1 -50 70 +50 1,0 '
CropocTs Betpa, KM/g Ot 0 1o 300 +5 J‘
Hanpasnenue Betpa, rpagyc Ot 0 10 360 +10 x
Bapomerprueckas BricOTa, M Or 0 no 106000 +50
JKujKoKanensHAS BOJHOCTD, /M : Or0a04 d:g.l

6.1.3 Cocras 6oproBoro obopynosanus CAB 10JDkeH BKIIOUATE:

4) KOHTEHHEPBI-TEPMOCHI ULl XPaHECHUA YIIEKHCIOTHL;

6) noTkM a1 ApoOIEHMS YTIICKHCIOTH;

B) obopyuoranue 1uis cOpoOca yrieKHCIOTEL,

r) YCTpOHCTBO AA cOpoca YIIaKOBOK ¢ IPyOOXHCIIEPCHBIM PEarcHTOM;

A) CaMOJETHBIH TeHepaTOp MENKONMCNEPCHBIX JIEAAHBIX YacTHL (Janee —
reseparop I'MYI-A) ¢ KOMIUTEKTOM €MKOCTeH [UIs XPaHEHHUSA KHAKOTO a30Ta;

€) cHCTeMy oOTCTpena nupomatponoe TtHrma KJIC-155, mme ACO-2ZM ¢ 3amacom
nuponatpoHos I1B-50 unu 1B-26.

Ilpumenanus

1 Mecra ycranoBk# 060pyI0BaHHA JOIDKHB! OBITH COTAIACOBAHEI C ABHAKOMNAHHCH.

2 KoukpeTHsil cocTas 060pyI0BaHHS ¥ GOPTOBOH 3aM1AC PEareHTOB OIPENENICTCS B 3aBHCHMOCTH OT
NPUMEHAEMOH TeXHONOrUuH B ThHiia BC.

3 ObopynoBaHHe, YKa3aHHOE B NIEPEUUCIIEHHSX a) — X) JUIA IETKOMOTOPHBIX BO3AYLIHBIX CYXOB HE
Henonp3yeTes [44].

* B HACTOSINGE BPEMS TEXHWYCCKHC BO3MOXKHOCTH M3MEDEHMs (1apaMETPOB arMOC(hEphl COOTBETCTBYIOT
TOYHOCTH, IPUBEACHHOI B pasaene 7.

8
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6.2 HasemBbiil TeXHHIeCKAH KOMIUIEKC JJIsi BPoBeNenns paGor

Jmn cGopa Mereoponoruuecxkoii nndopmaimy, Heo6xonMMOil 11 BHIIONHEHHA N0/ETOB,
MPHHEATHAA PEUICHMA O BO3MOXHOCTH H menecoobpasnocri AB, BEIpaGoTKH KOMaHDB! Ha
BO3IEHCTBHE W €C KODPCKTUPOBKM B IIPONECCE BO3ACHCTBHA, ONEHKH DE3yAbTATHBHOCTH
BO3ACHCTBUA, B padoHe paboT KenaTeNbHO HMeTh HeoOXonuMEle TEXHWYECKHE CPEACTBA, a IPH
TIPOREJICHAM HAYHHO-HCCIEAOBATENECKUX paboT no AB Ha rHAPOMETEOPONOTHIECKHAE IIPOTIECCE,
JOJDKHBI PACTIONATaTh!

— pazuonokanyosnoi cranuued Tuna MPJI-S5 ¢ asroMatm3mpoBamHOil cucreMoit
obpaboTku BabmoncHuii,

—  ocazxoMepHoil CeThIo He pexe | ocanxomepa na 100 kv’

— TCXHMYCCKMMH CDEACTBAMH CBA3H € CaMONETOM H  METeOpONOrMYEeCKHM
paguosokaropom (MPIT);

— annapaTypoH IJI1 npHeMa CHHONTHYCCKHX KapT H CHOYTHHKOBOH HH(popmauun
(2JICKTPOHHbIE CPEACTBA CBA3H);

— CpPEeSCTRAMH OPTTEXHMKH, HeoOXOquMbiMH [t 0TOOPaXKEHHA ¥ JOKYMEHTHPOBAHMA
uHpOpManUH U pemieHuH Ha BO3ZEHCTBME, BKIIOUAS MarHHTO(OHHYIO 3BYKO3AIHCHIBZIOULYIO
anmnaparypy;

— KOMIUICKCOM HPOTPaMM ¥ TEXHW4eCKHX CPEACTB, MO3BOIAIONIMMH PYKOBOAMTEIIIO
BO3¢HCTBIA OIIepPaTHBHO [TOTyYaTh Ha AMCILIee HH(GOPMALIIO 0 METEOPOIOTHYECKHX YCIIOBMSX B
yaoOHOM JUlst IDHHSTHA pemenus 06 AB BHAe H HMETh BOIMOXHOCTh IHAIOTOBOrO OBINEHHA ¢
nepcoHabARIM KomitbioTepoM (IIK) and BBIpabOTKH ONTHMAIBLHOTO PEIICHHA B ONEPATHRHOH
pabore.

6.3 TexnnrYecKHe CpeACTBA KOHTPO.JIA HapaMeTpoB aTMochepsl, 06,1aKoB B
0CaKoB

6.3.1 Ona  osbdexrusaoro  nposesenns pabor me AB ¢ nomoumsio
camoneror-mereonaboparopuii  (CMJI) ma Gopry camoneroB  HEOOXOAMMO  HMETh
H3MEPHTE/IBHO-BRIUHCIANTENBHBIC  CPEICTBA, NPSACTABJIAIONIAE B  PEATPHOM  BPEMCHH
nHOOPMAMIC © NHAOTAKHO-HABATALMOHHBIX  NapaMerpax nonera, o0  OCHOBHBIX
METEOpOJIOTHYCCKHUX Ilapamerpax obnakoB u ocaaxoB. Ha CMIJIL, obopynoeanmeix mms
HCCIENOBAHMH W OMBITHO-TIPOM3BOACTBCHHBIX paboT 1o AB Ha THIPOMETEOPONIOTHIECKHE
npoueccs, npumenmiorcs MBK, obecrieunBaronme nonyenue uadopMauuy, Heobxonumoi i
OLICHKH YCIIOBHI NPOBE/ICHMA 3aceBa 0ONaKoB.

6.3.2 WaMepuTensHO-BHIHCIMTEIbHBI KOMIUIEKS, yeranasmuBaemsiii va CMJI, moxer
BKAIOYATH B Ce0s [MAIOTAXHO-HABHTAUHOHHYIO CHCTEMY, NPEIHA3HAYCHHYIO Qi ONpeleIeHHs
KOOPJAMHAT MECTOHAXOXIEHHA CaMOIETa C IIOMOIIBIO CIyTHUKOBOH HABHIALMOHHOH CHCTEMBI M
KOHTPOJIA HABUTaHOHHbIX [1apaMeTPOR CaMOleTa (BLICOTA, IIyTeBas CKOPOGTE, yTol CHOCA U T.1L.),
a TaKXKe CHCTEMY M3MEPHUTCILHBIX YCTPOHCTB DI PETHCTPELHH OCHOBHEIX METCOPONOTHYECKHX
XapaKTEePHCTHK aTMocdepsl. K 9HCITy STHX H3MEPHTEALHRIX YCTPOHCTB MOTYT OTHOCHTECS:
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—  pAaTyuk temneparyps [1-104 (¢ miaTHHOBO# HUTEIO) B CHCTEME BO3YIIHBIX CHTHAJIOB
C HHTEPBAJIOM TEMIEPATYPHBIX H3MepeHHH oT MuKyc 50°C a0 +50°C;

— KoHpeHcauHOHHb# rurpomerp CKI' jma u3sMepeHHs TOYKH pochl  (HMHEs)
armocdepHOro BO3yX4a B JuanasoHe TeMneparyp ot +30°C ao munyc 60°C;

—  H3MEpHTENb BOAHOCTH 00J1aKOR, IIO3BOILTIONIHH IPOBOIUTE HEIIPEPHIBHBIC U3MEPEHHS
XUIKOKaneAxHoH BogHOCTH B npenenax ot 0,01 10 3 I‘/M3;

— ©foproeoit CBY-pagromerp "TOTA" (PM-08), npeanasHaucHHbiH I8 OlpeseneHus
HHTETPANBEHOTO (T.6. CYMMapHOro) COJEPXaHMA KUIKOKAMEnAbHONW 0OmaunHod d¢paxmmm npu
AMCTAHIMOHHOM 30HAMPOBaHHH 00IaYHOCTH B HaPaBICHHH, NEPHECHANKYJIAPHOM HaNpPaBlaeHUIO
roJiera caMonera nox yraoM 30° K IIOCKOCTH ITONeTa,

6.3.3 Mndopmanus ¢ sxogsmux B coctaB VIBK usMeputenbubix cucTeM HEenpephbiBHO
noctynaer B [IK u obpabarsiBaercs uM B peansHoM MacmTabe Bpemenu. IIpH 3TOM Ha dKpaHe
MOHMTOPa HENPEepsIBHO BOCHPOM3BOAMTCA HHQOPMAUHA O MECTONONOXKEHHH CaMmonera B
reorpadM4ecKux, NOJIPHBIX H OPTOAPOMHYECKHX CHCTEMaX KOODAMHAT, a TAKKe HaIILAHO
BOCHPOH3BOAUTCS MapIIpyT CaMONETa, HAJ0KECHHBIA HA KapTy MecTHocTH. Ha sunnu mapiupyra
(HKCUPYIOTCA 30HBI MPOBEAEHUA BEPTUKAIBHO-TOPU3OHTANBHOTO 30HAMPOBAaHUA aTMOCHEPs U
30HbI Bhimosidenus AB Ha obnaka. PaspabGorannoe nms UBK mporpamMHOe ofecnedenue
[IO3BOJIAET B PEATBHOM MaciyTabe BpeMeHH CUMTHIBATL C DJKpaHAa MOHMHTOpa JaHHMIEC O
TEMIIEPATYPE, TOUKE POCHL, TaBACHNH aTMoc(epHOTO BO3LYXa, HallPaBICHUH U CKOPOCTH BETPa Ha
YPOBHE TIOJI€Ta, MHTCHCHBHOCTH ofneneHenus camosera (pacderHplii mapamerp), BOAHOCTH
TIepeceKaeMBIX CaMOJIETOM 00/1a4HBIX 30H M HHTErpansHOH JKUIKOKAIeTEHOH BOAHOCTH 00NaKos
BEILIE YPOBHS HOJETA.

Ilepeguciensbie JaHHble TO3BOAIOT BRIIONHATD 3aCEB KK OIHHM, TAK H HECKOILKUMHE
caMoNleTaMH OHHOBpeMEHHO. B menoM ucmonpzosanue WBK mnosBonsier mOBBICHTE
PE3yJBTATHBHOCTS BO3AEHCTBU, IPOBOMMBIX KaK B IHEBHOE, TAK ¥ B HOYHOE BPEMAL.

6.3.4 Bonswoe 3nadenne i noBsimieHHd 3¢dexTuBrocTd AB Ha o6naunbie cucTeMsl
uMeeT HHEQopMauus MPJI, cymecTBeHHO paclUpmOmas BO3MOXKHOCTH —ONEPATHBHOIO
HOJYYEHHS JCTANbHBIX AaHHBIX O XapaKTepPHCTHKax Noledl o6yiakoB H OCaaKOB Ha IUIOLNAA
pabor.

B nponecce paboTsl OCYECTBIMIOTCS aBTOMATHYECKHE HabIOJEHMs 1O Nporpamme
KOHHYECKOTO CKaHMpOBAaHM: HPOCTPaHCTBA M oTOoOpakeHHe Ha Momutope [IK omeparuBHBIX
IaHHBIX O MeETeoponorMdeckol oOcTanoBke na miomagun ¢ paguycom 200 xM B Buae
COBOKYITHOCTH JIEFKOMMTAEMBIX KapT ¢ nepuoaom obrosneHus B 10 Mun:

~  KapTel MHTCHCHBHOCTH OCAJKOB;

— KapThl CyMMbl OC3JKOB OT Hayana METEOPOJIOTHYECKHX MOMYCYTOK A0 TEKYLUEro
MOMEHTA BPEMEHHU;

~  KapThl BEICOT BEPXHEH IrPaHMIBI 0OMAYHOCTH;

— KapTsl sBICHMHA TOTOARI OCAAKOB Da3IAYHOH UHTEHCHMBHOCTH (HOXAs, JIMBHA,
CHJILHOTO JIMBHA ), MOIIHBIX KY4EBHIX H KYUEeBO-J0KIIEBEIX 001aKO0B, P03, TPaAa, IHKBANOB;

—  KapThl T'OPU30HTANILHEIX CCYCHHH Pa/iONIOKAMORHOH OTpaKaeMocTu 00JauHOCTH Ha
pasubx BeicoTax {(06p1uH0 — 700, 1000, 2000, 3000, 4000, 5000, 6000, 7000 u 9000 M).

6.3.5 Kaxnas Kapra CONPOBOXKAACTCA yKazaHHeM CTPYKTyph oOnaqnsix cucteM. Ha
molyr0 K3 NEPeYHCICHHBIX KapT MOXKHO HAJIOXKHTh BCHOMOTATENIBHYI KaprorpadudyecKyio
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uudopmannio (reorpadpuueckyl0 KapTy MECTHOCTH, MECTOHAXOXICHUE METCOCTAHIIMH,
a3POHABUraliMOHHBIC CXCMbl BO3AYINHBIX KOPHIAOPOB M aBUATPAacC, PaziM¥HbIE YCIOBHbLIE
0603Ba4enHA, KOHTYDHI ABJICHUI C 38JaHHBIMH TOPOTaMH FHTCHCHBHOCTH).

C noMOmE0 Kypeopa, HepeMeniaeMoro Ha 3Kpane MOHHTOPA, MOXKHO OGhICTPO CIUTHIBATh
KOOpAMHATH! 000 AYeiiku KapThl ¥ MAQOPMALMIO WA 3TOH AYCHKHM MO BCeM HMEIOLIUMCH
KapTaM, OCYIIECCTBIATH BEPTHKANLHHIEC CEUeHHA OOIauHOCTH NO JNOOOMY NpeiCTaBIAIOLIEMY
HHTEPEC HANPABICHUIO.

OnepaTHBHO OTC/EXKMBAs HIMCHCHMS BEKTOPA IIEPEeMELIEHHS 00NaYHEIX CHCTEM, MOXKHO
HPOTHO3HUPOBaTh NEPEMEIICHUE 30H ONACHBIX ABNEHUI X HHTCHCHBHBIX OCaJKOB.

6.3.6 ApromarusupoBanHbifi koMmieke (AKCOIIPH, MEPKOM u np.) obecneunsaer
apXuBauHIo noxydaemoii uadopmanuu 3a obod nepuos HabmozeHuil, NpeacTaBleHHe ITOMH
AHQOpMaNMKX HA OKpaHe MOHMTOpa B pexnMe annMauuu (OBICTpoe BocCIpou3BejcHHE
NIOCHEHOBATEIbHOCTH KapT 33 BHIOPAHHBIA NPOMEXYTOK BPEMEHM), mepenauy HeobX0muMOoit
uH(pOpMaLUHM 110 TEICHOHHEIM H TenerpadHsIM KaHalaMm (B TOM 4HCIe IO HECKOIbKHM KaHanaM
OIHOBPEMEHHO).

JONOAHATENRPHO ¢ TOMOIIBIO ABTOMATH3UPOBAHHOIO KOMIUIEKCa MOXHO OCYLUECTRBISATH
TaKke M KOHTPOJb 33 MECTOMOJOXKEHHEM CaMOJIETOB — HOCHTENeH CpeiCcTB BO3ZHECHCTBHH M
OCYUIECTBJIATD X TOYHOE HABEJEHKE Ha OOBEKTHE BO3ICHCTBHIA.

IlIpumeganue - PaspaBorano mnporpammuoe ofecrieyenue, XOTOpoe TO3BONEET TpPH
HeoGX0IHMOCTH 00BETMHATE B eAUHOE TIoJe HH(opmamio neckonbkux MPJI B nenTpe cbopa HudopMammu 1
HPEJICTAaBIATE e¢ Ha caliTe UL nos3oBarenci cetn "Uurepner”.

7 Bri6op cnocoboB H3MepeRni H 0LEHKH HapaMeTpoB aTMocgepbl
H 00J1a9HOCTH 115 PHIAIECKOro 000CHOBaHHA MeTo0B AB

7.1  OO6impe nojoxkeHus

7.1.1 Wsyucnue ¢usuueckux cBoOHcTB oOnagHoO# arMocdephl AaeT HEOOXOAHMBIE
HCXOIHblE JaHHble I8 pa3paboTkH MeToA0B M CpeACTB  AB, yCOBEpLICHCTBOBAHMA
cymecTBylomux Texnoiaoruii AB, sddexrusroro nposeseHus pabor no UBO na mecHobie
Teppuropun. Bono- 1 Riarocoaep:Kasue, OCankH, rposbl, MUKpOGHIMIECKHE NapaMeTpsl 001aKoB
(3ddeKTHRHDI pagHyc JaCTHI ¥ P.) MOTYT OBITh BOCCTAHOBIICHB! M3 CIFyTHUKOBBIX 1 Ha3eMHBIX
PAaAHONOKALMOHHBIX J3HHBIX C MCNMONB30OBAHMEM ATOPHTMOB, KOTOpHIC MOZICAHPYIOT
B3aMMOCBS3b MEXAY H3MEPACMBIMA IEPEMEHHBIMU 1 (aKTHIECKHMHM CBOMCTRaMH 001aKOB.

7.1.2 Tlpsmble u3MepeHHs — OZHOMEpHbIe (BIOJb TPACKTOPHHM IIONET2 CaMONETa, KaK
NpaBuiIo, MeTeopoioruueckoil naboparopun [8]) BakHbI ub NpHHATHS pemieanit no AB, ro He
JA0T 4-MEPHYI0 KaPTHHY PaCIipeleeHis MeTeOpOJIOTHIECKHX BEJIMYHH B Npoctpancree. OHU
MOTyT OBITH JIONONHEHH! JAaHHBIMM PafHO30HAHpOBaHHA. BeprHrannHeie npoduwin (1apneHkHe,
TEMIIEpaTypa, BIAXKHOCTb, BEIEP) IPU ASPONOTHICCKOM 30HIHPOBAHWM (PajHO30HA) AAKOT
CBEJIEHMs O CTPYKType 001a4Hoi aTMOCHEphi, HO OHH NOJIYYAIOTCH C HHTEPBATOM GOBIINM, YeM
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BpemerHo# MaciTab 061aunkix nmponeccoB. Tem He MEHEE IPAMBIC H3MCPCHHS HEOOXOAUMBI UL
NOHMMAaHMA Da3BHTHA 06IaYHBIX IpoLeccoB Ipd AB.

7.1.3 Ilpn OTCYTCTBMM NPSMBIX U3MEpEHHMI HEOOXOMMMYI0 UH(OPMAIHMIO [OTYYaloT
JVCTRHIHOHHBIM 30HAHpOoBaHHEM. OHAKO PH MCTAHLMOHHOM 30HIAUPOBAHUA HE H3MEPSIOTC
HENOCPEACTBEHHO CBOHCTBa 001aKoB. PaquoMeTpsl Ha MCKyCCTBEHHEIX cryTHHMKaX 3emmu (MC3)
M3MEPAIOT M3Ny4YeHHE OOJaKoB, PagHOJOKAMOHHAA CTaHlMi — OTPAKEHHBIH cHrHan. Jus
npeolpasoBanus ITHX NapaMETPOB B CBOMCTBA 00NakoB TpeOYyIOTCS airOPHTMBI, KOTOPHIE
MOZEIMDYIOT ONTHYECKME XAPAKTEPUCTHKH OOMauHBIX YacTHO # MOJEKYJd BOABI UL
BOCCTaHORIEHHS CBOHCTB OONAaKOB. DTH aJITOPUTMBI NOJY4al0T TEOPETAIECKH, paspabaTsiBasg
YHCICHHBIE MOACIH, H IPOBEPAIOT BIIOCHCACTBHH 110 SKCIIEPUMEHTAIHHEIM JAHHEIM.

7.2 TlpsiMble n3Mepenns

7.2.1 Jing ueneii AB Ha o6maqnsie nponeccsl HeoOXOAUMBI CieRYIOIUe aTMOCepHEIe H
obiradnble TCPCMCHHBIE: TEMIEPATypa, BIAXHOCTE, CTPYKTYpa BOSOYWHBIX ABHXKEHHH B
atmoctepe u obiakax, obnauHbe sApa KOHACHCALMM ¥ KPACTAILIM3ALMH, CHEKTPH 00IauHBIX
KaneJb H YaCTHIl OCaZKOB, dBO/IONHS OGIaYHbIX J4CTHI.

7.2.2 Buenpenye CIyTHAKOBBIX HABUTAIMOHHbIX CHCTEM NO3BONIIO NOBHICHTL TOYHOCTH
H3MEPEHHA CKOPOCTHU BeTpa 10 1 M/c.

7.2.3 BayTproGiaunnie H3MepeHHs TEMNEPATYPH BCE €Iile HeaeKBaTHB! H HYXK/AIOTCS B
HOBBIX MCTOAHMKAX, ¢cO0eHHO Tpu OonbIux Bharosanacax obnaxa ¥ npu t° < 0°C. Hexoropoie
PaIMOMETPHYCCKHE METOAB! MHOro00eInalonii, HO MOoKa HEeJOCTYIHBl HAa PeryiiapHoli ocHose.
CyniecTeHHEIH IPOrpecc UMEET MECTO B H3MCPEHUH TEMIICPATYPhI B XKHAKOKANCILHBIX 001aKax.

7.24 Annapatypa A M3MEPEHMs BOMMHOTO Napa Humeer Oonbiiie IOrPEOIHOCTH.
Ilepechimenne N0 OTHOMIEGHHIO BOAA/IE NPAMO HE U3MEPSETCS, H3MEPCHHS BIaXHOCTH > 98%
HMEIOT TOTHOCTh +5%, OMeHh HM3KUE BIAKHOCTH TAKOKE H3MEPAIOTCA C HU3KOH TOYHOCTBIO.
IMosBunack HoBBIe paspaboTku — nepecrpauBaeMmele AuogHbie dasepst (TDL) ¢ wiHaMu BOTH B
TI0/10CaX MOTJIOWICHAS BOATHOTO napa. CyluecTByOIKE IKCIIEPUMEHTalbHLIE TPOeKThl NASA u
Ip. TPOAEMOHCTPHPOBATM CIOCODHOCTM >THX WHCTPYMEHTOB OCYHIECTBHTH OBICTpBIE, OYEHB
JyBCTBHTEJILHBIC H OUCHB TOYHBIE H3IMEPECHHA BOASHOTO Napa B obJaKax.

7.2.5 Snpa xonneHcaluuMu MOTYT OBITE M3MEPEHHI TaKXKEe C XOpOIieH TOYHOCTHIO, HO
npobiema — B OTCYTCTBHH TaKHX JaTIHKOB Ha caMoOJIeTax.

7.2.6 C nmenaubiMu sigpamMd npobiieMa elie CIOXKHEe, 9eM C AAPaMM KOHJEHCAL{YH.
Vismepenns JCNSHBIX SHEP OCIOKHAIOTCH TEM, YTO OHM OOPa3yIOTCs B Pe3yNpTaTe AeHCTBHA
HECKOIBKHX MEXaHH3MOB, KOTODHIE cefiMac He pas3iH4aloTCd H3MEPWTENbHBIMU yCTPOHACTBAMH,
Hiamepenus JesHbIX Afiep BaKHEI I8 YHCIEGHHOTO MoziesgupoBanus AB npmoobpasyromumu
peareHTaMu.

7.2.7 WU3sMepeHus ClieKTpa IMAPOMETEOPOB AAIOT PAacIpencicHHe pasMepoB oONauHbIX
9acTHIl ¥ OCafKOB. ITOABMUIMCE HOBBi€ CHEKTPOMETPHI, KOTOpbIE HAXOT XOPOLUME JaHHBIE B
KPUTHUECKOM Auanasone pasmepos 50-200 mim.

7.2.8 Wsmepenus Bojosanaca 0ONaKOB ¢ MOMOILUBIO IaTYMKOB C HATPETOH NPOBOSOKOR
JOCTaTO4MHBI BEPHBI, KOIJda OCHOBHAS Macca Karesb ¢ pasmMepoM < ~ 30 MKM, HO HEZOOLEHHBAKT

12



P1 52.04.674-2006

BOJO3aIac, KOTHa 9Ta Macca cMmemjaerca K Gonpimnm pasmepam. Jaraux Heszopopa aaer se
TONBKO 00ImMi BOAO3ANAC, HO M pasdelIAeT JacTHLB BOAa/Mel.

7.3 JIacTaHmAoHHbIC H3MEPEHHA

7.3.1 IlaccuBHble NaTIAKH (PandoOMETPH) ZAIOT HHGOPMAIHIO O BRICOTE H ONTHYCCKOR
IVIOTHOCTH O0JIaKOB, MX HEKOTOPHIX MHKPO(H3HYECKHX XapaKTepUcTHKax: (a3oBOe COCTOSAHHE,
pasmep o6MauHbIX YaCTHIL, BOJOCOAEPKaHHE 00/IAKOB ¥ KOJMUECTRBO OCAaZKoB. BEIcoTa BEpXHEH
TPaHHUB! 06JakoB MOXKET GbITh BOCCTAHOBIIEHA [0 M3MCPCHHAM HX TCMIEPATYPbl, €CIIM OHH
ABIAIOTCH ONTUYECKM INoTHHIMH (>0,05) u umerorcs mnpodum Ttemmepatyphi (t°(H)),
[OJY4EHHBIE OT PagHO30HAHPOBaHAA. MoiHocTs 061aK0B cO cMeranHoH ¢a3zol u ¢ 60bmoi
TOPH3OHTANIGHOH HEOXHOPOJHOCTRIO (KydcBhle o0iaka XOpOIIEH ROTOAbI) ONpenensieIcs ¢
MeHbIIeH onpeacneHHocThio. Haubonbmme OTKIOHEHHA B KOHIEHTPAlUMH OONa4HLIX Karnels
HaOmo#aTcd Ha CTaAMM PocTa 00NaKa, a KOHLUCHTPAuud AACP KOBJCHCALMH JMCTAHIMOHHO
BooO1e He H3Mepsercs.

7.3.2 Jlunapusie usMeperus 3(GexTHBHE A/ ONTHYECKOH TOMUUWHE obnaka mMenee 3.
TpobneMs! BO3HHKAIOT, KOTAA 00/14KO CTAHOBMTCA MOINHEE, W NEPEOTPAKCHUA HAPYINAiOT
pesyibraT. JlomIepoBCKHE JHAApPHBEIC H3MEPCHHA JAlOT OUeHbL MONC3HYI0 KHHQOPMAUHIO O
BEPTHKANBHEIX CKOPOCTAX Ha rpanuuax obnaxa.

7.3.3 PapuonoxanuonHas CTAHOUA C PAJHOMETPOM MOKET HOBBICHTH TOYHOCTb OLICHOK
BOIIO3a11aca M BOAHOCTH B obnaxax. MHOTOBOIHOBAS PaJHOMETPHA J4€T BO3MOXKHOCTh OLIEHUTH
BOXHOCTb H 3 (eKTUBHbIHA paaHyC Kalelb, yIYYIIHNTh ONEHKY ONITHYECKOH TONIMHABL H a9PO030Iis
B mpH3eMHOM croe. Xumuueckuii cocras (pH) 061akoB M UX BOjO3anac MOTYT OBITH Takoke
MOJYYEHBl H3 PalHOMETPHYECKHX JaHHBIX NpPH BHOOPE COOTBETCTBYIOIMX CIEKTPadbHBIX
Ananas’oHoB. Bo3MOXHOCTH NOXYyHeHHs MHGOOpMAIMM O KOJHYCCTBE MNCSNHBIX KPHCTALIOB
06J1aKOB M SAEp KpUCTAIN3ANUH OrpanuyeHsl. [Ipodunyg BOAAHOro Napa B INIOXO OCBEDIEHHBIX
paiioHax MoryTt OBITH HONY4eHB! ¢ NPHEeMIEMOH TOUHOCTHIO C UCTIONB30BAHUEM CITYTHHKOBBIX
HaBHTaIHOHHBIX CHCTEM, @ BIAXHOCTB JICCHBIX IOKpOBOB MeTogaMu CBU-pazuoMerpus [9].

7.4 Onenxa HanpaBJICHHS M CKOPOCTH BeTPa WO CTPYKTYpe 0GJauHBIX
noJieH

7.4.1 HanpaBiieHde H CKOPOCTh BO3AYHMIHOTO T1OTOKa HA pAasIMYHBIX YPOBHAX
OHEHHBAIOTCA IO CTPYKTYDHBIM OCOOEHHOCTSM XpyrHOMACIITaOHBIX B ME30MacITabHEIX
obnagHBIX MONeH: KpymHOMAacWITabHbIM monocam 00NAYHOCTH W OONaYssM CIOHPAmiM B
IHKIOHaX, OONa4YABIM TpAKaM, KOHBCKTHBHBIM sue€ifkaM, BOJHUCTHIM OOjIakaM, a Takke IO
BBIHOCY [IEPHCTOH 001a4YHOCTH H3 GPOHTANBHBIX M KyJeBO-A0XKaeBbix obrakos [10].

7.4.2 JocratouHo pasBUThie 0ONMadHBIC MOJOCH, CBA3AHHBIC C AKTUBHBIMH ()pPOBTaMH,
MOIYT CIYXHThL XOPOIIMM MHIMKATOpoM seTpa B cpenmeli rtpomocdepe. Ha stom yposue
HalpapJeHHe BeTpa HapajLieibHO 00Ia9HEIM HOIOCaM WK HAXOIMTCA M0/ HeOOMBIIHM YIJIOM K
HUM.
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7.4.3 OueHKa HANPABICHHA ¥ CKOPOCTH BETPa Ha Pa3IMYHBIX YPOBHAX aTMOCHEpE! MOXKET
OPOM3BOAUTLCA N[O OONAaYHLIM CUCTEMaM, CBA3QHHBIM C KOHBEKTHBHBIMU IIPOLECCAMH.
B Tabmune 7.1 npusesiensl CpeAHKE JaHHLIE O HaNpPaBICHWH H CKOPOCTH BETPA JUIS PA3NHYHEIX
06nauHbIX CTPYKTYp Me3omaciuTata.

Ta6nuua 7.1 CpenHue AaHHKIC O HATIPABIEHHH AQ, TPALyC, ¥ CKOPOCTH BeTpa V, M/C, Ans pa3mHyHbIX
00IauHBIX CTPYKTYp ME30MACIUTAGA HA PA3HEIX U300apUYECKHX MOBEPXHOCTAX

HanMeHnoBanne
obnaunon Vi Veso Vi Veoo AP | Ay Ay, A@yy,
CTPYKTYpHI

-
Tpsnmr

KOHBEKTHBHOM
0B IATHOCTH 6,8 10,7 12,8 20,2 -1,7 -1,6 —6,0 -1.9

(cyma)

Bonmmcreie 90 90 90
o6naka l [

OTpHuaTensHbli 352K 0003HaYaeT, Yr0 BEKTOp BETPA OTIIOHAETCS BIPABO OT obiuayHoi
rpaast. [lpy npasunnLHOM meCTHYTONBHOR QOpPME 3aKPEITHIX ¥ OTKPHITHX KONBCKTHBHEIX SUCEK ¥
MOBEPXHOCTH 3emiin Habmroxaercs cnabsiii Betep. CuneHelit Betep Ao 20 m/c Habmoxaercs B
OTKPBITHIX sAdCHKax HEPEryndpHoH (GoOpMEL, NpH4eM HAaOpPaBICHMC BETPa B JTHX Clydasx
OMpPENENHTh HEMb3s. EC/IM KOHBEKTHBHBIE AueHKY HMeIoT HopMY NONYMECANa B BUE LICNOYKH, TO
BEKTOP BETPa B 3THX C/Iy4asX CICLYET HAlPaBHTH BHYTPb NOJYMECALA, 8 CKOPOCTh BETPA B3ATh U3
TabJIMLEL KaK CPEIHIOW VIS IPAL.

T'panst obnagrocTr 06pasyoTes TP OBICTPOM NEPEMEINEHUM MACC XOIORHOTO BO3NYX3
HaX TEIIOH MOACTUIAIONMEH NOBEPXHOCTHIO M OPHCHTHPYIOTCA 110 HANPaBIECHHIO BETpa B
obnayHoM clioe.

7.5 KauecTBeHHbIE OIEHKHA OTHOCHTEILHOH BJAAKHOCTH

7.5.1 Tlone oTHOCUTEIBHOM BIAKHEOCTH OYSHE H3MEHUHBO I10 TUIOIHATM M TECHO CBI3aHO C
nonem obnadrocty. [losromMy nannkie 06 00JagHOCTH, NOTydEHHbIE ¢ MeTeoponoriaeckoro UC3
(MHC3), moryT OpITh NMOJNE3HBEIMH TIDH aHANM3E TOH BENMYHHBL PaspaboraHsl KPHTEPHH Ui
OUEHKH CPEAHCH OTHOCHTENbHOH BlaxkHocTH (COB) B clioe OT nOBEPXHOCTH 3€MJIH JIO YPOBHs
500 rIla no TeneBU3HMOHHBIM H300pameHHsM obnaunoctn [10]. OCHOBHBIMH KPUTCPHAMH JUIs
onenky COB Breifpansl: KomuaecTBO 001aKOB, HX THII, BEPTHKAIbHAT MOLIHOCTE. BepTuxansuas
MOIIHOCTD OGIAKOB ONEHUBAETCH [0 SPKOCTH.

7.5.2 COB 80% n 6onee cootsercrayer mis:

— MHOroCNHOHHOH 001a4HOCTH B BHAE DOJNOC, JOCTHTAKOIMAX YPOBHS NEPUCTOH
obnaunocty. 10 QpoHTanbHAs OONAYHOCTH, TAE BO BCeM OONAYHOM CHOE BHICOKad
OTHOCHTEbHAs RIAKHOCTD, a B IEHTPE HOIOCH! OHA MOXET AocTHraTs 90%;
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— pOHTaNBHBIX NONOC, B KOTOPHIX Pa3BHBAIOTCA KyYeBO-A0XAeBble 00NaKa; eCiHd B
NIONoce MONBJIAIOTCA pasphissl, To COB cumxaercs xo 70%;

—  Ky4eBO-JOXEBOH 001a4HOCTH.

7.5.3 COB ot 60% xo 80% orMevaercs:

— B obnakax cpenHero spyca NpH HaJMYMM NEPHCTHIX H KydeBbiX ofnakos (Ge3
Ky4€BO-A0XKICBOH 06:1a9H0CTH);

— BOaM3H 061aYHOrO BHXPA K CeBEpy OT OCH CTPYHHOrO TEHMEHHSA, B 010caX obnakor
HIDKHETO M CPEJTHETO APYCOB;

— B CIDIOMHOH 00NaYHOCTH B BHJE 3aUATOH B XONOAHOM BO3AYXE C HOBBIHEHHKIM
pa3BUTHEM KOHBEKTHBHOH 061a4yHOCTH.

7.5.4 COB ot 40 no 60% saGmionaercs:

— B palioHaX €O 3HAaYHTENbHOH HJIH NEPEeMEHHOH OONaYHOCTHIO C OTACIBHBIMH
Ky4€BO-ZI0X/IEBIMH H MOIHLIMH Ky4€BhIMU 00JIaKaMH;

— B Ky9eBbIX, MOIIHEIX KYyI€BBIX U Ky4Y€BO-JOK/ICBBIX 00NaKax, B XOJOMHOM BO3AYXE
Hajl Ternoi BoaoH (paloH OTKPEITBIX KOHBEKTHBHBIX SUEEK 32 XONOAHBIM (POHTOM).

B xyueBo-goxzesoii obmaunocrs COB mMoxHO npuHATh paBHOH 60%; B 3aKpBHITHIX
KOHBEKTHBHBIX Az¢HKax — 40-50%.

7.5.5 COB 40% u MeHee oTMeqaeTcs:

— npu 6ez06naun0M Hebe;

—  TIPH JEPHCTHIX 0677aKaX (B 3THX CiIydasx BI@XKHOCTh YBEIHIUBAETCH OT IIOBEPXHOCTU
3emmH K yposHIo 500 r1la);

— B CIOHCTOH M cioucTo-KydeBoH obmaynoctd (B 3TMX ciydasx Oosee BiIaHOM
ABJIACTCH HIDKHAA aTMOCHEpa).

7.6 Ha6monenne MeCTHBLIX TPH3HAKOB HOTrOXLI

7.6.1 Ecuu nporso3 Doroasl He MOXKeT ObITh HOMy4eH U3 ONePaTHBHO-LPOU3BOICTBEHHOM
oprauusanuu (OT1IO) Pocruapomera, 70 HCIIOIB3YI0T HaOMIOACHHA MECTHBIX TIPH3HAKOB TOTOJB.
Haxe B Tex caydasx, kora nporaos noiyder u3 OIO, nenecoobpa3no yTOYHATH €0 10 MECTHBIM
UpHU3HAKAM IOTOXRBL, 0COBEHHO B TaeKHOH 30He PO.

HssectHo, uro OIIO cocraBiaser mporHo3 Ans oONAacTH WIH palioHa B LEJIOM H He
BbIIENACT IPOTHO3 I OTAENBHBLIX IIYHKTOB, KpOMe KPYDHBIX TopojioB. Bo3MOXHO, ¥TO B
HECKOJIBKUX HAaCEJIEHHBIX MyHKTaX NMPORIET OXHAAEMbIH JOXKAb, & B OOJBIIMHCTBE U3 HUX €ro He
6ymer. To xe camoe MOXHO CKa3aThb XU OTHOCHTCJIBHO TPO3 M Ipyrux senepuit. Taxue
PacXOK/IeHHs. [IPOTHO30B ¢ JEHCTBHATEILHOCTRIO MPOHCXOAAT ITOTOMY, YTO CETh METEOCTaHLMH
peaxa 1 OI1O Pocruapomera He MOTYT Y4€CTb ISITHUCTOCTS OC3KOB H APYTHE ACTATH MHOXKECTBA
pa3H000pasHbIX MECTHBIX OCOOEHHOCTEH.

7.6.2 Bosaymmbple Macchl, GPOHTHI, IMIJIOHB! H AHTHUHKIOHE OXBAaTHBAOT Oonpnmie
IUIOLIANY, PACHPOCTPAHAKTCA HA MHOTHE KHJIOMETPE B BBRICOTY M NEPEMEMIAIOTCS OT OJHOTO
reorpaduueckoro paiosa x apyromy. IloaroMy uX nmepBbie NPH3HAKH MOTYT OBITh OOHapys eHBI
3370410 10 IPUXOAE HX B IIYHKT HaGoAeHUH,
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ITpumepw [11]:

1 IIepucmuie Kozmesuonsie u nEPUCMo-cloucmie 061aKa, PACHONAZAIOMUECE HA SHICOME
7-8 KM, AGIRIOMCA NEPEOHUM Kpaem 6ceil cucmemst o6naxos mennozo gponma. Habnwodamens
sudum ux 3a 200-300 xm om nynkma nabrodenus. Ocadxu sHce HabIIOORIOMCA 30 HEPeOrUM Kpaem
obnaxoe na paccmonnuu 700-800 xm om nezo. Hzsecmno, umo ponm ¢ cpednem npoxooum
40-50 xm/u. 3nauum, ocaoku, cenzanHbie C RPOXOICOCHUEM HPOHMA, MOZYm ebinaACMb 6 NYRKNE
Hnabuwodernuii ¢ cpeonem uepes cymxu (om 12 0o 36 u).

2 Hepeornum Kpaem cucmembvl 001GKO6 XONOOHOZ0 (PPoHING AGIRIOMCR REPUCMO-KYyuessle
obnaka (meikas pabs), pacmongearouiecis Ha 6vicome 5-6 KM om nosepxnocnu 3emnu, a
yeyeguueobpasnvie — Ha evicome 4-5 kM. Habriooamene modcem 3amemums Ux moxce HpUMEPHO 34
200 km om ceoezo nynkma. 3ona ocadxoe Haxooumcs ¢ 100-200 km 3a nepednum Kpaem o6naxos.
Cnedocamenvho, esinadenue 0cadKoe 6 nynkme nabiiodenuii cnedyem oxcudams depes 6-8 4.

7.6.3 Ha norogy oxashiBalOT BIMSHMSA MECTHBIE YCHOBUS: penbed, pacrpeneneHue
BOZOEMOB, XapakTep M pacHpenecHHE PacTHUTENbHOCTH, @ TakkKe CICHEHb NPOrpeTOCTH
TIOACTANAIONICH TOBEPXHOCTH, HaJ KOTOPOH TIPOXOAAT BO3AYIMHBIE Maccsl ¥ QpoHyThl. OTH
YCHOBHA MOTYT YCHIMTh MIH ocHaGuTe OCHOBHME (axTopnt (GOpMHpOBaHHS HOTOAEL U
BOSHUKHOBEHHE JTOMKIA.

Yem pesge BrIpaxeHb! obiide MPOLECCH MOTOIbL, TeM cnabee Cka3biBaeTCs BIMSHUC
MECTHBIX YCIIOBHiL.

7.6.4 Taxum oOpa3oM, MECTHBIMY NPA3HAKAMYI TIOTOABI MOXHO CYMTATH TE€ NBICHEA B
TIPUPOZE, 0 KOTOPBIM 3a61aroBpeMeHHO MOXKHO OGHAPYKUTH HPOLECCH!, BHI3LIBAIOLIUE TY HIIM
HHY10 norony. Tak#MM Npu3sHakaMu CIyXaT HOsBIeHHE 00NaKkoB, H3MEHEHHME HANPaBICHUN W
CKOPOCTH BETPa KAK Y IIOBEPXHOCTH 3E€MJIM, TAK ¥ Ha BHICOTAX, LiBeT Heba, XapaxTep H3IMEHEHUA
JaBJICHHS, TEMIIEPATYPEI H BIHKHOCTH BO3AyXa U Jp.

7.6.5 K mecTHBIM OpW3HAKAM IOTOKBI HYKHO TAKKE OTHECTH KoneGaHus TeMIepaTypst
BO34YXa OTO JIHA K HOYM, Pa3HHMIY €€ Ha BO3BRIICHHOCTAX ¥ B HH3UHAX, HA OTKPHITHIX MECTax H
CpEIH PaCTHTEIBHOCTH, ITOABICHHE POCHI UM HHES, CTENEHb HOYHOTO OXJEXIEHUS TOYBHI MO
PpasTHYHEIM OKPOBOM.

7.6.6 Ilpu3HaKy NOABEHUA H IPOXOKACHHA LHMIJIOHOR ¥ aHTHIMKIIOHOB C/Ie/{YIOMHME.

7.6.6.1 Tlepennas wacTh LMKIOHA OOBIYHO CBA38HA C TEILIGIM QPOHTOM, MOITOMY H
TPH3HAKH eTO NPHUOIIKEHHUA TAKUC K€E, KBKIUE HaOIIoAAI0TCA NpH npubnuxenun teworo Gppoura.
TrLr0Bas 9ACTh HUKIOHA OYEHE JacTO CBA3aHa C NPOXOXKICHHUEM XONOAHOTO GPOHTA B HEPEAKO HE
onHOro. CnenoBarenbHO, HPU3HAKH €€ AHANOTHYHBI TNpU3HaKam Xosogsoro Opoxra. Ilpu
TIpUOIIDKCHUE UKJIOHA BAXKHO BCET/@ 3HATh, KAKOM 4aCThIO — JIEBOM WM NPaBOH — OH Npoiaer
Haj myBKToM HabmoaeHna. OT 3TOro TOXKE 3ABHCUT XaPAKTep W3MEHCHMS HOTOIBI.

1luxnons! Hane BCero NepemMemaloTCs ¢ 3anala Ha BOCTOK, Ho ObIBAIOT CiTyuau, KOTAa OHH
HIYT B ApYTHX Hanpasiendix. O TakuX UHKIOHaX HYXKHO JONONHUTEIBHO 3aMETHTH CIIEAyOLlee.
[luKmOHE, TPOXORAIME C CEBEpa HA 0T, COTMPOBOXKIAIOTCA B THUIOBOH uyacTH Gonee
3HAYMTENbHBIMH, 9eM 00bIYHO, moxonomaHmamu. IOXHBlE IMKIOHBL, HaoGOpOT, MPHHOCAT
NOTEIICHME ¥ OOMIBLHOE KONKIECTBO OCARKOB,

Jns Toro yrobbl PenMTs BOMPOC, C KAaKOH CTOPOHBI TOPH30HTZ HOAXOAMT IHKIOH,
CYLIeCTBYET xopoiuee npasusio. Haxo crate cnuHo# K BETPY, BHITAHYTH JIEBYIO YKy BAOIb IIIe4a
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u orBecTd ee Ha 30° Bhneped. Pyka ykaxer Hanpasnenue, B KOTOPOM HAXOJAHWTCA ITMKIOH, a
CIIEIOBATENBHO, H TO HalIpaBlEHHE, OTKYAa OH MOXKET TOZOATH, CCJIM TPA3HAKH YKa3bIBAIOT Ha €50
TpHOIKEHHE,

7.6.6.2 IlpusHakoM nOpnOMIDKEHHA UHKIOHE CHYXHT [OSBICHHC HUTE0Opa3HbIX
nepucThix 061aKoB C 3arHYTHIMM KOHIIAMHE, PE3KOE NajeHHe AasjeHHA BO3OyXxa. ECHH IHKIOH
TIOOXOIMT C 3211248, TO BEYEpOM HaBIIONAOTCI KPAacHBIE 30pH, €C/IM XKe ¢ BOCTOKa, TO KPaCHEIE
30pu HaByr0a10TCA HEe BEe4epOoM, 8 B YTPSHHHE 9achl.,

7.6.6.3 Tlpn npuOmMoKeHHH LUKIOHA TEMOCPATypa BO3AyXa IO CPABHEHUIO C
NpenbiIYIMMY THAMH PE3KO MHOBHIHAETCA K BEYEPy, KOJNHMYECTBO BIATM B BO3JAYXE PE3KO
YBEIUYHBACTCH, O YEM CBHJCTEABCTBYIOT HC Dacxojadmuecs K Beuepy obmaxa. Ecad IUKIOH
npubmMXaeTes K MECTY HaOIO/ICHHA CBOMM LIEATPOM, TO BETEP HE MEHACT CBOETO HAIIPABIICHUS H
vyepe3 12-20 4 nocne nosBIEHMA TEPHCTHIX OOIAKOB HACTYNaeT AOxnb. B nepenned dacTu
nuriona Habmonaercs Gonee Tennas norona. C npulnmKeHHeM THUIOBOH QaCTH IHKJIOHA BETEp
MEHSAET HAIpABICHHE Ha MPOTHBOIIONOXHOE, AABJIEHHE BO3IyXa HAaUMHACT PacTH ¥ HacTynaet
IpOXJIajHas [OroAa ¢ IPOCBeTaMH B 00J1aKax, UHOTAA C KPATKOBPEMEHHBIMH JOKILAMU JIETOM H
CHETOM 3UMOH.

7.6.6.4 Ecimu Berep npu INoAXoJe UMKIOHA K MCECTy HaOMIOZEHMA MEHAET CBOE
HaPaB/IeHUe IO YaCOBOM CTpPE]KE, HAIPHMEP C }0XKHOTO Ha I0ro-3allagHoe, 3TO 3HAYHMT, 9TO
IMKIIOH IPOXOAUT HAj MecTOM HabmoaeHus cBoei npaBoi yacTeio. B TakoM ciydae Hafo sKaaTh
[OroABl, CBA3@HHOH C IPOXOMIEHWEM CHayala TEIoro ¢poHTa, a 3dTCM B THUIOBOH 4acTH
[MKJIOHa, XOJIOAHOro ¢ponTa. ECian e HanpaBiieHHe BETPa MEHAETCA [IPOTHUB YaCOBOH CTPEIIKH,
HampHMep € JOXKHOIO Ha BOCTOYHOE, 3HAYHUT HUKJIOH IPOXOJUT Haj MECTOM HaOmoMIeHus CROCH
JeBOH 4YacTsi0. 10 OOyC/IOBHT NPOXIAZHYI0 TIOFOAy C MEHSIOMEHCs 001agHOCTBIO U
npoxoaAuMMy ocagkaMi, CKOPOCTH BETpa MOXKHO OHEHHTH MO IUKaNe JUIA BU3YadbHOH OLEHKH
cunbl BeTpa (tpurioxkerue L),

7.6.6.5 Ilpusnaxu nepeasei 4acTH HaCTYNAIOMIETO AHTHITHKIIOHA:

— JaBJICHHE BO3LyXa YHOPHO PacTeT;

—~  BETEp COXpAHSAET CBOE HAaNPaBIEHHUE;

— of/aKa K Beyepy TaioT (MCUe3aloT);

—  30pH — KENTHIE ¥ 30JI0THCTEIC;

— TeMmmeparypa BO3OyXa CHadjala NOHHDKAETCsA, a 34T€M B TEYCHHE CYTOK PE3KO
Kos1eOneTcs ¢ MOHMKEHUEM HOYBIO U TIOBHIIIEHUEM JTHEM.

Ipu npoxoxzaenun nepenHed YacTH aHTHUHIUIOHA OXHIAETCH Cyxas noOroaa,
ManooGJiayHas, JCTOM TEIIas MW XKapKas, 3MMoi Mopo3Has. Becrol 1 B 0COGEHHOCTH OCEHBIO,
KOTJa Taxodl AaHTHIMICION 00pa3oBaicd B pe3Y/BTATC NPHXOAA XOJNOAHOH Macchl BO3AYXa,
HOSABJIAIOTCS 3aMOPO3KH.

7.6.7 B nepenHux, ThINOBHIX 1 GOKOBBIX 4AaCTAX LMKJIOHOB H AaHTHIMKJIOHOB BETEP MEHACT
HAanpaBjieHHe M CKOPOCTh C BHICOTOH MHO-pasHOMy. OTO OOCTOATENECTBO MOXET CIYXKHTbH
NIpeKpacHbIM MECTHBIM NIPH3HAKOM JUId OIpPEASSICHHS, KAKOH CTOPOHOH IIMKIOH HIH AHTUHBKIOH
TIPOXOJMT Haji MECTOM HaOMIOACHHA.

HanpasiieHse 1 CKOPOCTh BETPa Ha BHICOTAX MOXKHO ONPENEATE 10 ABIKeHHIo 06J1akoB, a
TAKKe CIYTHUKOBBIM HaBUTAHOBHEIM npubopom.
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7.6.7.1 3naqanTesnpHOC IPaBoE BPAILICHKE BETPa C BHICOTOM, HALIPHMED, BHU3Y BETED HMENR
H0XKHOE HANPABJICHHE, a C BHICOTOH OH CMEHMJI Er0 Ha IOT0-3allafHoe M 3aTeM 3allaJHOe, MOXKCET
CHYXKHTh TIPU3HAKOM NpHOIMMERMA IHKIOHA K MecTy Habmiogenus. IlpaBas cTopoHa LHMK/IOHA
XapaKTepU3yeTcs MNOCTOAHCTBOM HANPABICHUA BeTpa H GONBIUMMH CKOPOCTAMH, Ha9HHAA C
HEXOTOpO# BricoThl (0KOn0 500 M). JleBoe BpaiueHue BETpa ¢ BHICOTOH HAOMOZAETCA B THILY
IMKIOHE. B neBOH 9acTn MUKIIOHa BETEp C BHICOTOM 0CnabeBaeT 1 HANPABICHAE €r0 CTRHOBUTCS
HEYCTOHYMBEIM.

7.6.7.2 B mepepseit 9acTH AHTMIMKIOHA BETEP C BHICOTOM OTKIOHAEICH BJERO,
YBEIUYUBAsA CBOKO CKOpocTh, Ha okpannax aHTHIMIJIOHR, B CTOPOHE, IPaHMYAICH ¢ IMKIOHOM,
BETEP € BLICOTOH CoXpanseT Habmoaaomeecs y NOBEPXHOCTH 3EMIH HANPABIEHAE H IOCTEICHHO
YBEAHYHBACT CKOPOCTb. IIpH 3TOM He HCKIIOYEHZ BO3MOMCHOCTh NOCTEIIEHHOTO YXYILIEHHS
norojisl. Ecmi aHTHIMKIOH HE NepeMemacTes, TO BETeP COXPaHAET NOCTOSHHYK CKOPOCTh M
HarpasJieRde JI0 SHaUHTENBHBIX BHICOT. B NeHTpansHOl 9acTH aHTHIMKIIOHA BETEP C BBHICOTOH
HEYCTOHYHB 110 HANPaBJICHHUIO U ONH30K K INTHIIIO.

Ilo pagy wnabmoxaeMbix DNPU3HAKOB ONpENENAIOT, Kakod Ipoumecc aTMmocgepst
HabmopaeTcs HaJ JaHHKIM MCCTOM WM KAKOH M3 HMX MPUOAMKACTCA WM yAANAETCS OT MECTa
HaburoaeRus.

ITpumepsi

1 Hoasurucs credyougue npusnaku:

—  3aKam CONMHUA RCHbIE

—  gemep cnabulil, 4 NEMOM HACMO ROAGNIREMCA MONBKO OREM U K 8eUepy CImuxaent;

~  noCHe 3aX00a COIHKA HA MPage ocedaem poca, UCUE3AIGUAR ROCIE 60CX00a CONRYL;

~  no30Heil 0cenvlo eMecmo Pockt K ympy obpasyemcs unell - b6ensiii 1€0anoil nanem na
NOGEPXHOCMIU 3EMAYU U Ha KPLLUAX 30aKUll;

—  HOYbI0 HAO HUSKUMU MECMAMU, ZIACHIM 0GPA3OM HAO GONOMAMU, RORGIRCMCH MYMAH,
Komopwiil ucuezaem nocnie 60cxXo0a CONHYa;

— dasnexue 8030yxa DORbUIOE, NOUMU HE MEHRAEMCA;

—  memnepamypa 8030yXa HOHUIKCAEMCA OMO OHA K HOYN,

ITo 3mum npusnaxKam MO}CHo onpedenums, Ume Kad OGHHOU MECMHOCIbIO PACROIAZaemCca
MAIONOOBUNCHAR 6030VIINAR MACCA UCHMPIIbHOU Yacmu GHMUYUKIONA, ¥ Ymo nobauzocmu Hem
Hu Yurionos, nu Gponmos. Hlozmomy u 8 6nusicaiiuiue cymxu 6yoem coXpananbca be3obraunan
cyxan nozoda c moi sce memnepamypoil. Bosdyuinas maeca, uz Komopoii cocmoum aHmuuuKIon,
s3qumodeiicmeyem MOALKO € ROOCMUIGIOWiEH HOBEPXHOCMBIO, mM.e. HAZPEGAEMCA Ui
oxnancoaemcs om Hee. B maxux ycnogusx ouenh CWIbHO MOZYM CKA3LIGambCs HA CMENeHs
HAZpe6anua 8030yXd OHeM U OXAANCOCHUE HOUbIO NECUCMOCHb, GRU3OCHb 8000eMa, penved U
npouue mecmuuie ycnosus. Pacmumensnocims U 6000eMbl CZIadCueaom Hazpeeanue OMeM U
oxnaxcoenue Houbio. OmKpuimsie Mecma U OMCYMCMEUE NO COCEOCIMEY 6000eMO08, Havbopom,
cnocobemeyiont nepezpesy noeepxXHocmu Onem u oxnaxcoeruro novoio. Houwro ¢ nusunel co cxionoe
cmeKdaem oxnadicoennbill, boaee MANCENLI 8030yX U HOHUNCAEM MEMREPAMYPY, YCUAUGAS IMUM
HOUYHOE oXTaICOenUe.

2 C3anadnoil unu 1020~3ana0K0 CMOPOHBL 20PUIOHMG NOACIRIOMCA MOHKUE C 3Q2HYMBIMU
Kouuamu Goicmpo Osuzarouguecs obnaxa (nepucmeie). Onu 3aKpvieaiom HeGO U nocmenerno
nepexoosm ¢ 0Oonee naomubii cioil  nepucmo-cioucmuix obnaxos. Conrye wuau JyHa,
npoCeenueaiolUe CK603b IMAKoi Coll, OKpydcenbt Genosamvim Koasyom. 3apa ¢ geuepa
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npuobpemaem apro-kpacuyiw oxpacxy. Ilodobnwii ueem 3apu obycnoenen nanuuuem enazu 6
sepxuux cnosx ammochepw. Yucmuiit 6030yx pacceusaem 20;1y6oie Ayuu, UCHYCKACMbIE CONHYEM, U
suono 20nyboe nebo. Ilpu nanuuuu 6 6030yxe 00ALWIOZ0 KOAUYECMEA BOOAHBIX HaACMUK
pacceusaiomcs u ayuu Opy2020 yeema, mozoa nebo npuobpemaem KpacHoGamuii U OpAHdICesHIl
ommenok. ObbiiHO makoe seneHue HABAIOOaemca RPU NPOXOHCOEHUU @POKMOE WU UUKIOHOG,
K020 61a28 GHIHOCUMICA HBOMOKAM 6030yXa @bICOKO 66epX. Bemep k eeuepy ycunmusaemcs. Ezo
HANPAenerue Re COsnAOaeEm ¢ HanpasieHuesm 0GUNCERUR 00]1aKos — 0671aKa OMKNOHAIOMCA 6nPAsO.
Omcymemeyem paznuyad 6 memnepamypax 6030yxa € ecy U 6 hone, Ha 6036WIHEHROCHAX U €
HU3UHAX, MAK KaK Kaauuue 061aUH020 HOKPOSA B 6empa C2IaNCUeaent eUARKE penveda mecma u
PACMUMETbHO20 NOKPOBA HA HAZPECAHUE U OCMbI8aNIe nosepxHocmu, OGRAKA ANAIOMCA XOPOWMUM
ROKDLIGANIOM ONR 3€MHOU ROGEPXHOCMU, @ 6030yX 01a200apa eempy He 3acCmaueaemcs u
nepemevaueaemcs. [agnenue eoidyxa ymenvwaemca. Hebo s3amsazueaemcs nnomubim cepviM
noxkpoeom. Hayunaemcsn 003cob, Komopulil Moxcem HpOOORICAMbCR HECKOTbKO HAcC06 Wiy npy
3adepacke Pponuma yeawe cymiu. Huozoa nabnwoaemcr zposa. Ilepucmuie obnaxa, xax camsiii
nepewlii npuUsHaK menno2o Qponma, 0b6sivHo nosgraromca npumepno 3a 20 u do nHacmynienusn
ocadkoe.

Hepeuucnennsie npusnaxu xapakmepusyiom npubaudicenue mennozo gponma u ceazannod
€ HUM ROZOOBL,

3 Ha zopusonme noagnaiomca nepucmo-Kyueevie 061aKa, a 36 KUMR ~ 6bLCOKO-Kyaeeble,
HOXOdCUE HA Yedesuuy WA 6apauIKU MODCKUX 60N, 3MO HPUIHAKH RPUOIUICEHUR XONOOHO020
gpouma. Onu nosensrwmes 3a 6-8 4 00 navana 00%cos. Huoz0a nepucmo-xyueswie obnaxa
omcymemeyiom, u Habuiodameny euUduUm moAbLKo Yeuesuyeobpasnwme ob6naxa. 3a numu
HA0BH2ZAYOMCA HIIOMHOU MACCO Kyuego-0oMcoessie 001aKa ¢ TUSHAMU U 2po3ami. Fmo npusHaKy
XONOOH020 hporma, 00x4c0b, 8LI36ARNBIE UM, NPOOOANCACMCA 2-3 |, @ NOCAE HPOXONCOERUR hponma
Hacmynaem noxoao0anue.

4 I'po3st yacmo nepemMenaiomcs 6Mece ¢ Ppormamu, 0CODERHO C X0100HbIM, KO ORU He
8ce20a HaGIIOOGIOMCA CHAOWHOU TURUEE nO (PPOHMY, & UR020a 603HUKAIOM MOJALKO HA OMOETLHHIX
€20 yuacmrax. OcoGoie npusRaKY NPUBTIUNCERUR 2PO3 K HADTIOOAEMOMY MeCmy:

~  npexcoe ecezo ¢ moil CIMOPOHBL 20PUIOHMA, OMKYOa Modcem RPUbIUIUMBCR ZpO3d,
ROAGNRIOMCA 6 yMPeHHUE YACH HA BbICOKO-KYHERbIX UMY EBICOKO-CTIOUCHBIX 001aKaxX bamienKu,
rapocm;

— 6 OHeéHbIe HACH Kyuesnie 061aKa pacmym 6biCmpo 86€pX, HANOMUHASL ROOHUMAIOU{HECA
KONHbI, U HPESPAULAIOMCA 8 00AAKO C HAKOBANbHETS

—  memnepamypa 6030yxa nepeo zpo3oii 66ICOKAN, ¥YECMEYEMCA OyXoma Om HAAUYUA 6
803dyxe 60NbUIOZ0 KONUYECMEA 8005IH020 NAPA (GONBIGR GNANCHOCMb)S

—  Oasnenue e030yxa nadaem;

—  emep uauje 6cez0 1020-60Cm oMK Yy 10vcHblii. Brusy eemep Oyem e cmopony zposvi, a
Ha ewicome o6naKa OMKIOHAIOMCA ENPAGO OM HANPAGNECHUR GempA UAU 0ayce OSUNCYMCA 6
ofpamuyro cmopony.
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8 TIloxroroska m npoBeaenune pador no AB xaa ABO

8.1 Wcnoap3oBanue peareHToB 1Ja AB

8.1.1 XnanopeareaTsl

8.1.1.1 AB na oOnaka BbINONHAETCH CHCLHATLHBIME PeareHTaMH, HauGolee LIMPOKOe
HPHMEHEHUE H3 KOTODHIX HANUIM XIafopeareHThl (YTJIEKHCIOTa, CKMXEHHbIE rasbi M Ip.),
SBIAIONIAECH Pa3sHOBHIHOCTBIO JIbA0oOpasyromux Bemects [12]. Menee pacupocTpaHeHHBIMH
Ui NpOBeacHUA BO3ACHCTBHH ABIAIOTCA IpyOOAMCHEPCHBIE NOPOMIKH, TMIPOCKONHYECKHE H
OPraHHYECKHE BEIHECTBA.

8.1.1.2 Jina pmocraBKM peareHToB B oOsaKa IPHMEHAIOTCS CHEUHaNbHO paspaboTanHsie
camonerHsie ¥ Hazemubie TCB. IIpu pemenuu 3agay YBO saubonee 3¢ dheKTHBHBIM ABAAETCA
CaMOJIETHBI METOZ JIOCTABKH pPeareHToB B 00/aka.

3aceB obmakoB C caMosera TBEPAOH YINEKUCAOTOH NPOM3BOOUTCA C IOMOILIBIO
CNCUHATBHBIX ~ YCTPOHCTB,  TO3BOIMIONIHX  OCYHOICCTBIATH  JO3HpoBaHHBHA cOpoc B
HEpeoXIaXACHHYI0 JacTh obnaxa rpanyn CO,. Jlns obecneueHns CaMONETHBIX H03aTOPOB
TPaHyYJIUPOBEHHOH YTJIEKHCJIOTOM MCHONB3YIOTCH HA3eMHBIC YTJIEKUCIOTHBIC KOMILIEKCHI,
IPOU3BOJIAILME FPAHYIBI M3 IPOMBILLICHHOH JKUAKOH YITIEKHCILOTH.

8.1.1.3 B mocieauee Bpems Uit 3aCEBA CIIOHCTOOODA3HBIX 00JIAKOB HAXOAAT NPUMEHEHHE
TEeHePaTOPh! MENKOZUCIEPCHBIX NEASHBIX YaCTHI], OCHOBAHHbIE HA HCIIOJB30BAHUM CXHMKEHHBIX
ra3os, B 4aCTHOCTH, Xuaxoro azora (N,) wir nponasa. [To cBoemy npaoobpasyromemy JeHcTBu0
3TH BEINECTBA OTHOCATCA K XJaJopearcHTaM, (QOpMMpYIOIMM Jie[SHEE KPHCTALIH IO
TOMOTCHHOMY MEXaHU3MY.

8.1.1.4 Jlua 3acepa o6naxoB xJ1aOpeareHTaMd B BHJE CXKIDKEHHBIX Ta3oB (a30ra) B
UentpamsHolt asponorwdeckoi ofcepearopuu paspaboran remeparop I'MUJII-A  [8].
Tpomemuennsit  obpasert reseparopa I'MUJI-A  mMeeT CHEAYKOIIHE TEXHWIECCKHE

XapaKTePUCTHKYU:
Macca He3aNpaB/IeHHOTO TeHEPATOPA, KT u v oo v v v e v e evnnen. 83
ra0apUTHEIC Pa3sMEpPEL, MM. . . . . . e 860 x 580 x1640
Macca 38 TURAEMOTO XKHUIKOTO @30T8, KT« « oo v v v v evennnnnan 96
HaNpsAKEHUE MHTAHKA IOCTOAHHOTO TOKa, B. .. ........... .27
noTpebiigemMas MOIMHOCTE, BT. .. ... ..., 162
MaKCHMaJIbHBIH PaCXOR PEareHTa, I7C . ... .vve v ievennn s 30
BBIXOR SIEP KPHCTALTA3AINM OT | T XHJKOTO a30Ta. ... .. ... 2x10°

8.2.1.5 JKuaxwuii a301 npeacrasigeT coboit GecuBeTHyI0 JKUIKOCTD ¢ TEMIIEPATYPOH TOYKH
kuneHHs MuHyc 196°C. OH 3KONOTMYECKH HUCT, HE TOPUT W He B3peBaercd. [lo ceoeH
apa006pasyollel aKTHBHOCTH H TeMHEPATYPHOMY HOPOTY ACHCTBUSA XUAKUH 830T IPAKTHYECKH
HE YCTyIIaeT TBepIoH YINCKHCIIOTE.

HMpomprmnennnif obpazen remepatopa I'MUJI-A, paGoraromuii Ha OCHOBE XKHIKOTO
a30Ta, NO3BOJIAET M3MEHATH BelMuuHy BRIXOZA pearexrta ot 0,5 r/c mo 30 r/c. Makcumansuoe
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obpasopanne jenaKBIX kpHcTawios — 2x10°r™. Konuuectso NeASHBIX KPUCTAIOB CHIBHO
33BHCUT OT CKOPOCTH OOTEKaHHs COIUIOBOH YacTH reHepaTopa B NEPEOXIaXICHHOH 00maunoi
cpene, T.e. CKOpOCTH pasGaBiieHus NEpBOHAYAIBHOH CIPYHM asoTa B 06GjaunHoit armocdepe.
CyecTByeT NOpOroBas TeMileparypa rasoofpassoro a3oTa Ha BHIXOIHOM CPE3¢ COMUIA, PaBHAas
vunyc 60°C, Bblilie KOTOpOil NPOUCXONUT PE3KOE YMEHBIIEHHE KOJMUECTBA ICASHBIX KDHCTAILIOB.

8.1.2 OcHoBb AB 1a 061aka JbgoobpasyloniiMH peareHTaMu

8.1.2.1 XapakrepHsIM H IUMPOKO pacIpOCTPaHEHHLIM JbA0OOPa3yIONMM pPEarcHTOM
apiserca omucroe cepebpo (Agl). A3po30apHEIC YACTHIIH JibJ000pa3yIOIHX PEATeHTOB CIyXaT
reTeporcHHBIME LEHTPAaMM KPHUCTA/UIM3AIUM NPH NONAJAHMH UX B INEPEOXIAKICHHYIO 30HY
obnaka [13, 14]. Haubonee wHMPOKO NPUMEHAEMBIM CIHOCOOOM  JHCIICPIHPOBAHUS
1ba006pasylonux 9acTul (MEKPOMETP H MEHEE) ABIACTCA TEPMOKOHACHCALUHOHHBINA. DTOT MeToR
OCHOBaH Ha NEPBOHAYANHHOM BO3TOHKE PeareHTa B NapooOpa3HOe COCTOAHME H NOCHEAYIOmIEM
PESKOM OXJIMKACHHM JTHX HaPOB 38 CYCT HEPEMCEINHBAHHA C BHEUINHM 3HauHTCHsHO Gosee
XONOAHBIM BO3AYXOM. AKTHBHOCTL M TEMIIEPATYPHSIH NOPOT aKTHBHOCTH MOJIYYEHHOTO 239DO30s
3aBHCAT OT (U3MKO-XMMHYECKHX CBOMCTB HCXORHOTO COCTaBa BCIIECTBa, crHocoba
JOHCIIEPrUpOBannAd, TemuepaTyph M BIaXHOCTH obnaka, cnocoba BBenenns B ofmaxo. Pasmep
(bOopMHPYEMBbIX YAaCTHI{ 3aBHCHT NPEHMMYLIECTBEHHO OT HAYaNbHOH KOHUCHTpaOMH TIapoR
pearenTa, 3arps3HeHm ¥ 0T CKOPOCTH pa3baslieHus HapoB aTMOC(EPHBIM BO3YXOM.

8.1.2.2 TepMOKOHACHCALHOHHBIA C10CO0 AMCHEPrUpOBaHMA HACTHI JIGKHT B OCHOBE
BCEX COBpPEMEHHBIX aBTOROMHBEIX FEHEparopoB IbAooOpasyroummx asposoned. Ilpakrumaeckoi
peanusanueii METoAa TEPMOKOHICHCAIHOHHOTO (IOPMHPOBARHMSA JIBI000PA3YIONIHX a3po30ei
SBWIach  paspaGoTka  NAPOTEXHUYECKHX  I'CHEparopoB.  OCHOBHBIM  KOCTOMHCTBOM
[APOTEXHHIECKOr0 C¢rocoba ABNAETCH HE3aBHCHMOCTh (@BTOHOMHOCTR) (OPMHPOBAHS
A6006pa3syoLIETo a3pO30IA B 3a1aHH0H 30He 001aKa Ha 3HAYATENEHOM YIAICHUH OT OIEPATOpPA.
HlraTHEIM DHPOTEXHUUYECKUM cocraBoM ABpsmicH cocraB 50-04-02, comepxammii 2% Agl, ¢
TEMIIEPATYPHBIM TIOPOTOM aKTHBHOCTH MuHYC 6°C ¥ nbroo6pasyiomeii axrusroctsio ot 10"
pu — Munyc 6°C go 10 upu — munyc 18°C.

8.1.2.3 3acer o06nmakoB NPOM3BOJMTICA C CAMOJETOB C MNOMOUIBI0 CICIAAIBHO
paspaCoTaHHBIX T[HPOTexHHMYeckux mnatposoB IIB-26, 1IB-56 m CAT-I1 (CAI-[IM) ¢
conepxkanueM HoamucToro cepebpa. Tlpu npaoo6pasyromieii aKTHBHOCTH MHPOCOcTasoB 5 x 107
sgep Ha 1 r npu temmeparype muuyc 10°C onmu muponarpos [1B-26, comepxampii 40 r
rMpococTaBa, obecneuunaeT BBeAGHHC B obmaxo 2x10" anep u, ciemosateinBO, CO3RAET
HeOGXOAMMYIO KOHICHTpaumi snaep B 2 KyOuueckux xuwioMeTpax o0OnagHOd Maccl
OnruManbHbIe HOPMBL PAcxo/a Ha OZHO 06Iako cOcTaBisioT 0T 1 a0 3 nuponatponos I1B-50 u
cpennem 20 — IIB-26 [15]. B mHacrosinee Bpems paspaboTaH H BHEAPEH B IpPAKTHKY
IupoTeXHWUeCKHH apn000pasytonuit cocras AJl-1, comepxammit 8% coctas AgJ, xoropsiil no
CBOMM JIBA000PA3yIOMMM XapaKTEPHCTHKAM HE YCTynaeT 3apyOeKHbIM, B YaCTHOCTH cocTaBy AU
¢ 10,8% Agl, paspaboranHoMy B MakeOHuM | BHITYCKaEMOMY B ABCTpHH [8].

8.1.2.4 Jnz UBO neobxomumo nepesects 061aKko H3 KOJLUIOUAHO-YCTONYHBOMA CHCTEMEI B
KOJUIOHAHO-HEYCTOMIMBY10. [iIs npenoTBpamenns BEINaJeHHA 0CaAKOB 061aKo CTaGHIHM3APYIOT
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B KOJ/UIOHIHO-YCTOHYHBOM COCTOSHMM HIH [CPEBOJAT H3 KOMIOMAHO-HCYCTOHYMBOTO B
KOJUTOMHO-YCTOINYHBOE.

8.1.2.5 Ocnosst AB =Ha ofmaka mpa000pasylonEMy pearcHTaMd ¢ UEHBIO
UCKYCCTBEHHOTO PETYIIMPOBAHUA 0CAOKOB GOPMYTHPYIOTCA B CEAYIOLIEM BUIE:

— obnaxa B MeracTabuipbHOM cocrosHmM HaOIIORAlOTCs B peansHON arMocdepe B
HoJ2BIA0MeM GONBIIMHCTBE CITy4aes;

—~ Oonpmas wacTb OCAAKOB BHIIAZAET U3 CMEIIAHHBIX OOJIAKOB, PACIIONOKEHHBIX B
aTMoc(epe HIDKE H BBILIE HYICBOH H30TEPMBI,

—  KOJHYECTBO JEAAHBIX KPHCTALIOB B o0Niake He Bcerja sBJAETCd JOCTATOYHBIM I
addexTBHOrO 0caakoobpasoBanug;

— ocHOBHOH Mero AB Ha cMemtaHHble 061aka, CoaepxKalue Nepeoxiiax/IeHHbIe KAIlJIH,
COCTOUT B HCKYCCTBEHHOM CO3LAHKMH MM BBEICHHU B NSPCOXIKICHHYIO JacTh 00Iaka JeIAHBIX
KPHCTalNOB B onpenenennor nozuposke [8, 12, 13, 16, 17, 181.

8.1.2.6 Ilposenenne AB ¢ pensio ysequdYeHHs KONTHYECTBA OCAJKOB H BhIOOp MeToza
BO3ACHCTBHSA 3aBHCAT OT COCTOSHHAA 1 POpM 061a4uHOCTH, reorpadHieCKOro PacIionoKEHIE MECTa
nipopenerud pabor no AB u Bpemenn roga. MOMHOCTE ¥ BOAROCTE OOnaxkor OOYCHOBICHBI
CKODOCTBI0 BOCXOZAILMX IIOTOKOB H BJIArOCOLEPIKaHHSM ClIoeB Bo3xyxa. [losTomy mpussaTHe
pemieHus Ha AB H BEIGOp METOZa BO3AEHCTBHS TECHO CBA3aHbI C AHAIIM30M METEOPOIOTHYECKHX
{cunomTH4ECKHX) YCHOBHE (UMKIIOH, aHTHIHKIOH, J0XOHHA, rpebens U T.4.) CrpaTHQHKAIMA
aTMocheps, pacioNoKeHneM 06Ia9HOCTH [0 BBICOTAM B CTETICHBIO YBIKHECHUS aTMOCGEpH HA
HHTEPECYIOIMMM ITYHKTOM WM padonoM. O6mako (cucrema 061aKkoB), KaK pe3ynbTaT (asoBbiX
1epexo0B BOMsI B aTMOcheEpe, CIYKHT reHepaTopom ocanxoB. CyMMa OcaixoB, BHIIIABIIMX U3
obnaka (cucteMsl 007aKOB), MOKET [IPEBLIIATE KOJHYECTBO BOIBI B o0Jlake B OnpeneiieHHbIH
MOMEHT BpeMeHH B 4-42 pasa [19, 20, 21].

8.1.2.7 Ilpu uckyccTBEHHOM BO3JEHCTBHY KPHCTALTH3HPYIOMHMH PEaTeHTaMH C LebIo
HBO umu nosyyesnst DOMOJHATEISHEIX 0CaAKOB PeareHT BBOAUTCA B IEPEOXIaXAEHHYIO TacTh
obnaxa An% uHTEHCHUKAIME [pONECcCOB (a30BBIX INepexodoB BoABl B arMocdepe.
Obpasyronmecs UCKYCCTBCHHBIE JNe[SHbIC KPUCTALUIBI M3MEHMIOT MHUKDOCTPYKTYPY 0Onaka B
PE3y/ABTATE HCHAPEHHA MEJKHX Kanejgb ¥ IEPeroHKM BOASHOTO Napa Ha HCKYCCTBEHHBIE
KpHCTAINBL. ~ YKpYNHEHUE ©0Opa3OBAaBIIMXCA KPUCTA/LUIOR MAST A0 Pa3sMEpPoOB, Korza
TPABHTALIMOHHBIE CHIIBI YXKE HE YPaBHOBEUIHBAIOTCS a3POJHHAMHYECKHMMH CHJIAMH BOCXOJIATLIHX
MOTOKOB, H OHM HaYHHAlOT HafaTh, NPOJO/DKAd YKPYHHSTBCA 33 CUCT KOArymilHH, PasHOCTH
TEMAEPATYP MEXAY Najaomell yacTuiie u okpyxaioimel cpegoit ¥ Apyrux dakTopos.

TIpH KPUCTAUTH3AIMH NEPeOXTAKICHHBIX KAe/ b BOAS! IPOHCXOLHUT BLIZETICHHE TEMNNA, 33
CYeT KOTOPOTo YCWIMBAIOTCA BEPTHKANILHEIE TOTOKA BO3AYXa, IPHBOASAIME K BOBIEUCHUIO BIATH
u3 Goinee HacHINCHHKIX HIKHHX COEB arMocdepsl B 30HY QopMHpoBanua ocankoB (3®0), a
Ipyras 4aCTh TeIIa B BHJE H3Ty4eHHs pacceuBaeTcs OONaKOM B OKpyXalomyw cpexgy. Tax,
BBIICJCHHE CKPHITOH TCroTHl (a3OBBIX IEPEXO0B BOAB LPH 3aceBe JbA000pasyromuMu
peareHTaMH IPUBOJMT B 30HE 3aC€Ba B COHCTO0Opa3HBIX 06/aKaX K NOKANbHOMY NOBBIIICHHIO
TeMneparyphl Bosayxa nopsska va 0,1-0,5°C, npu 3acese KOHBEKTHBHbBIX 001aK0B - Ha HECKONBKO
rpangycos. 3To BBI3BIBEET JIOKANbHOE NAACHHC JaBlicHHd Nox obsakoM Ha 1-1,5 rlla, 6naronaps
KOTOPOMY YCHAMBACTCA KOHBEPIEeHIMA BIAXHOTO OKOI000IaUHOr0 BO3/LyXa MO HAMPABIEHHIO K
06naKy u IIOAAEPHKKE 3THM €TO cymecTRoBaHus. Iloreps Terwosoit snepriu 0OnakoM 3aMeAnieT
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ApoNeCcC 0CanKooOpa3oBaHHs, T4K KaK BEPTHKATHHHIC NBIKEHHA B MEHee HarpetoM ofiaxe
cirabee, uem B Gonee Temiom obnake.

CywecTBy0T ONpeNeJCHHbE pasifgusi B BO3NEHCTBHAX Ha cClicHcTooOpasHylo
KOHBEKTHBHYXO oOOnaunocrb. DopMmupoBanue dacTHll ocajkos B pesynsrare AB Ha
cioucToo0pasable 06/1aKka IIATCS OT JECATKOB MHHYT KO 1-2 ¥, B KOHBEKTHBHBIX OOnaxax — OT
5-10 mun 10 35-50 Mu

8.1.3 TI'mrpockonmyecKue peareHTh

8.1.3.1 MexaHusM AB rurpockONMYEeCKUMH BEIIECTBAMH MOXHO ONMCATH CICAYIOLIHMM
obpazoM. IIpu BBeieHHH B 00712K0 THIPOCKOTIHYECKHE YACTHIB TOKPHIBAIOTCA ILIEHKOM BOAHOTO
pacTBOpa. YHIpyrocTh Hiapa Haj Takoi 4acTHIEH McHbINeE, 9eM HaJ Kamneil 9acToll Boxsl. 3a cyer
9TOTO IIPOUCXO/UT HHTEHCHBHAS KOHICHCALHA Ha BBEACHHBIX YACTHIIAX, YMEHbIICHHE BIDKHOCTH
B obJ1aKe ¥ HCIApeHHE 00MaYHBIX KaNedb, T.e. NPOMCXOAMT NPONECC 3aMCINCHUA €CTCCTBEHHBIX
06nauHbIX Kalenb Ha HCKyCCTBEHHbIE. TakUMH CBOCTBAME 001aAaI0T BOAHELE PaCTBOPH XOPOIO
PacTBOPMMEIX B BO/IE BewecTs, Takux kak NaCl, CaCl,, KNO;, MgCl, u ap. [20, 22, 23].

8.1.3.2 OcHoBHBIMH (hakTOpaMu, OT XOTOphIX 3aBucur dSddekTuBHocTs AB
THIPOCKONMYECKUMHE  BEIECTBAMH, SBAAIOTCA: MOIHOCTE 00NaKa, BIarocoiepxaHHe,
MHKpOQU3HUECKHE NTAPAaMETPhl; XMMHYECKHH COCTaB, CTENEHb AUCHEPCHOCTH M KOHICHTPALMS
HCNONL3YEMOTO DEareHTa; TeXHONOIMA TIPHMCEHEHHA DeareHTa (cmoco0 IMcHeprBpoOBaBms,
YPOBEHD 3aCE€Ba OTHOCHTEILHO HHAKHEH IPaHMIIbL, UCTIONE30BaHHE BEPTHKAILHEIX TOKOR BO3AyXa
¥ T.0.). CymecTBeHHYI0 pOAb INPH THIPOCKOIMYECKOM 3aCEBE€ MIPAET KOHIEHTpAaIlHA
TUTPOCKOIUYECKHX adposoneil. [Ipy 3aBbilleHHON KOHIEHTPANUH 1O CPABHEHUIO C OITHMANLHOM
BO3MOXKeH >Qdexr "nepesacesa” obnaka, CONPOBONKAAIOMMICS HE DOCTOM, a2 YMEHBIUEHHEM
HHTEHCHBHOCTH €CTECTBEHHBIX OCaKOB.

8.1.3.3 OneiThI N0 3aceBY 0OJIAKOB FUIPOCKONEMECKMMY BEIECTBAMH OBUIH BBIIOIHCHBI
B Poccuu, IOxHo# Adpuke, Mexcuke, Taunanzae u ap. {8, 20, 23]. B 1997-1998 ropax paboTst
npoBogunuck B Mexcuke BGmasm rpanun ¢ CIHIA. B xaueciBe wuccaexyemex ofmakoB
Henone3oBanuck 98 pacrymux Cu cong, U3 KoTopsix 47 GbuIM 32cesHsr, & 51 HCnons30BaMCH B
Ka4ycCTBE KOHTPOABHBIX. 3aCeB OCYINECTBILUICA HAa YpPOBHE HIDKHEH rpaHHns oGnaka Ha Tex
y4acTkax, FO€ JIOKANH30BAIMCH KOHBEKTHMBHBIE BOCXO[SINHME MOTOKM. B  Kawecrse
IKCIICPHMCHTAIBHON ©NMHMIE HCHO/AB3OBAIMCH HM30IMpOBaHHbic oOlaka ¢ NOpOTOBOH
panHONOKauHOHHOH oTpaxaeMocTsio B 30 dbz, nauunas ¢ MoMenTa 3a 20 MUK 10 Hadana 3aCeRa K
BnoTh Ao 60 MuH mocne Hero. 3HaueHHA napaMerpoB o6naxoB (pasMepsl, MHTCHCHBHOCTH
0CaIKOB H Ap.) ONPEIEIANNCE 10 PaIHONIOKAITHOHHBIM JaHHBIM. OIICHKa HHTeHCHBHOCTH OCAaLKOB
MPOH3BOAIIACK C HOMOMIBI0 Z-R coornomenus Mapmanna-Ilanbmepa (Z — paaHonokaiuoHHAas
OTpaxaeMocTh, R — uHTeHCHUBHOCTH A0XAA). Hanboee CyLISCTBEHHOE YBEIUYECHHE OCAHKOB
HabII01a510Ch NPY BHECEHMHA B 0012K0 aspo3onedi ¢ r = 10-50 MxM. CylecTBeHHBIM HEAOCTATKOM
METOJHK, HCHONB3YIONIUX 3aCEB TMIPOCKONMYECKMM BEHIECTBOM, SBIAETCY OONBLIOH pacxon
pearesnToB UL MOTY3€HAA 3HaTHMBIX PE3SYILTATOB (~ 21 KI/KM).

8.1.3.4 Jins IBO rurpocKONMYECKHe PEareHThl UCHOJIb3YIOTCE KaK B BHIE IMOPOLIKOB,
TaK Y B BHAC BHICOKONMCHEPCHBIX Y4CTHU, (QOPMHPYEMBIX IPH TOPCHMH HHPOTEXHUYECKHX
coCTaBOB. TEXHHYECKHE CPENCTRA, NPHMEHAEMBIE ANA 3aceBa OONAKOB I'UIPOCKOMMIECKUMH
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peareHTaMH, AHANOTHIHB! CAMOJCTHRIM NTHPOTEXHHYECKMM a3pDO30ABHBIM ICHEpaTOpaM
LZO3HPYIOIHM YCTDOWCTBAM, MCIONB3YEMbIM i 3aceBa yrnekucnorodl. CaMomeTHbii
IMPOTEXHUYECKHH reHepaTop I'ATPOCKONHIESCKOTO a3P030J1s, TAKKE Kak CaMOJIETHBIE FTEHEPATOPHI
npgoobpasyromux asposonei [8], npeacrasiaser co6od KacceTsl, 3aKpPEILICHHBIE HA KOHCOMAX
Kpeina. Kaxnas u3 kaccer caaOxena 10-12 nuporexuuyeckumu nartponamu tuna CAT BecoM 0
500 r 1 BpeMeneM ropenns MEPOTEXHIICCKOH CMECH 10 5 MUHYT. YIPaBICHAE OCYMECTBIACTCS C
IyNbTA YIPARICHHA H3 CANOHA CAMONETA.

VYerpolicrro s J03MPOBaHHOro cOpoca MOPONIKOB XJIOPH/2 HATPMA, Kapbuaa Karbnus,
HHTpaTa aMMOHHA ¥ Jp., IPEACTaBiAeT cobofi NpAMOYFOJNBHBIH KOHTEHHED ¢ OTBEPCTHEM,
BHIXOJUIIIHM B YKPETUIEHHBIC IOR (QHO3CIIDKEM BBITSKHbIC COTLIA.

8.1.4 ®DHuyecKMe OCHOBH NPHMEHEHHS 3APKEHHBIX THIPOCKONMHYECKHX
pearenTon

8.1.4.1 OxcnepnMeHTaNbHBIC HCCICNOBaHKA Pa3yIMUHBIX aBTOPOB KaK B €CTECTBEHHBIX
o0naYHEIX CHCTEMAX, TaK M B J1aOOPaTOPHBIX YCJIOBHAX CBHACTEIBCTBYIOT O CTUMYJIHPYIOLIEM
BIUAIHHH HOHOB Ha YKPYITHEHHE BOAAHBIX Kallejb X XPUCTAIIOB Jbaa [22, 24, 25, 26].

8.1.4.2 CrumynupoBahue HOHaMH (ha30BOTO IIEpexoAa BOJA-JE] MOXET IPHBECTH K
U3MEHEHHIO €CTCCTBEHHOrO pa3BUTHa OONauHBIX NMPOLECCOB, B CBA3M C ITHM HeoOXOQMMO
PACCMOTPETh BO3MOMHOCTH HCKYCCTBCHHOH MOHHM3alMH OOGNAYHOM Cpeibi, IpHHHMas BO
BHHMAaHHE eCTECTBEHHEHI HOHHBIH (HoH B aTMochepe nopsika 500-1000 Honos/cm’.

8.2.4.3 Coznanue B 06naunoii cpesie 6ONBUIMX KOHUEHTPAIMH MOHOR OCYIECTBIIAETCS
PA3IMYHEIMH Ty TAMH [22], CpEAH KOTOPHIX IOTYYESHHE HOHOB NYTEM COKHTaHUS THPOTEX HUIECKHX
COCTABOB 00Na/1acT pIAOM IpeHMyecTB. Takue coCTaBbl IPEACTARIAIOT OO0 CMECH OPIOYETo
u oxucmurens [27, 28, 29, 30]. T'opiognM SBIAIOTCA TOPOIIKH Pa3IHIHEIX METAIIOB, B YACTHOCTH
Maraus. B kadecTBe OKMCIAMTENd UCHIONB3YIOTCH HMIPATH LIENOYHBIX METAMIOB (Hanpumep,
HUTPAT Kauus ). Beesnenne opranuueckux coeuHeHMH MOUEBUHEI (kapOamu/ia) H APYrax B CMECh
roplodec-OKHCIUTENb CIIOCOOCTBYyeT Gosiee CIOKOHHOMY IOpeHHIO ¢ 00pa3oBaHMeM THKENBIX
HOHOB.

8.1.4.4 MckyccTBeHHO CO34aHRAA MOHH3AUMA UrPaeT Poab GOPMUPOBaHMA MO KpaiHEH
Mepe MNONOXHTEILHO 3apKEHHBIX TBEPIBIX I'HTPOCKONMYECKAX YaCTHL, OTPHHATENBHO
3apMKEHHBIX MOJNCKYJPHBIX KOMILIEKCOB BOASHOIO IApa H MOJEKYN KMCIOPOAA M OTACHbHBIX
HOHOB METAaIOB. I UIPOCKOIMYHOCTD YaCTHI[ CHOCOOCTBYET MX KOHIEHCAUUOHHOMY POCTY, a
ICKTPHIECKHE 3aPAABI PE3KO YCUIMBAIOT NPOLECC KOATYMANMM 00pa3oBaBUIMXCA IIOKa CIIE
MeJIKHX OOBOJHEHHBIX YacTHI M BOASHBIX Kanengs. ECan OTAEIBHBIE KanMu yKPYIHANOTCS IO
pamuyca okono 20 MKM, TO HAYMHACTCA IEKTPO-TPABHTALMOHHAA KOATYNALHA Kalenab —
yKpynHeHde o0nauHBIX YAaCTHUI OO Pa3MepoB BHIIAJAIOLMX OCAAKOB. B IepeoxiakieHHHIX
obnaxax obpasoBanue nensHoll ¢assl cTUMyIMpyeTcs u ancopbuposanHeiMH monamu [20],
OJIHAKO JaXe B IEPeOXIIAKICHHBIX 061aKax nepsonadanbuo Hab/oaeTcs NPOUECce KOHACHCAIMH
¢ 06pa3oBanueM KU/IKUX KAIECb.
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8.1.5 TI'py6oaucnepcHbie HOPOMIKH

8.1.5.1 Jna paspymenus KOHBEKTHBHOro o0iaka Hcrnoissyercs cbpoc ¢ camonera
rpyGOANCIEPCHEIX YaCTHII (IEMEHT, TAIBK, KOPYHI K AD.), CO3AA0MmuX B arMocdepe HICXOAATINE
merxenns [31, 32]. BypHoe pa3sBMTHe KOHBEKTUBHOrO O0NaKa CBHAETENLCTBYET O CHILHOM
TEPMUYECKOH HEYCTOHUHBOCTH aTMOCGhEpBL, H TOTAa CO3I8HHE HMCXOIALNMK [ABHXKCHHH MOXET
IPHBECTH K pacnany o6naka. CooTBETCTBYIOMIME OTHITH OBLTH IPOBEAEHB! BO BTOPOit ogoBHAE
HPONUIOTO BeKa. Uepes HECKOJIBKO MHHYT HOCIE BO3JCHCTBHSA © BEPXHEH rpaHuust obnakos
OTMEYAIOCh CYNIECTBGHHOEC IIOHMDKSHME BEPXHEH TpDaHHOB KOHBEKTUBHBIX 0Omaxos
IPOTSHKEHHOCTBIO 1O 5-6 KM HITM OHU ITOTHOCTBIO paspylianuch. ONBITH NOATBEPAHIN TAKKe, 970
gem Oonee HeycTodMBa arMocdepa, TeM CHibHee M Obicrpee oOnaka paspylIalOTCA.
CregoBatenbHo 3¢deKt c6poca CHIBHO 33BHCHT OT TOT'0, B KAKOM COCTOSHHM HAXOAUTCA O6JIaKo.
Ecnr no ¢Bpoca BEpTHKANTBHEIC TOKH CTALMOHMPOBAIMCH B 00Take, TO nocne ¢Gpoca HOSBHTICH
HANPaBICHHOE BHM3 YCKODEHUE CIPYU IIPH MI0OOM CaMOM MAallOM KOJNMYECTRe cOpOlIeHHOro
BemecTBa. OAHAKO B AKTHBHOM YacTH o0Jaka, I BEPTHKATEHEIE CKOPOCTH HapacTaloT, Iro0b
YMEHBHINTE BOCXOIAIIMH IIOTOK, OKAa3anoch HEOOXOJAMMBIM BBOAWTH B 0ONIAKO TIpOMaaHOe
KOJIMYECTBO BELIECTBE, HE MEHbIee, YeM Macca BOABI B TOH uacTh 00naxa, Ha KOTOpPYIO
BOBAECHCTBYIOT.

8.1.5.2 Yactuupl, o xoroprix peds mna B 8.1.5.1, nonanas B obnaxo, He MEHAIOT CBOMX
pasmepon. [losoxeHHE CYMIECTBCHHO YIydMMTCH, SCIH COPachIBAalOTCS JaCTHIlH, PACTYIIME B
obnaxe nyrem runparanui. Torna sddexT cOpoca MoXeT yBeTUIUTECA BO MHOTO pa3, IPUTOM
sthdext cOpoca OKakeTCS 3aBHCAINMM KaK OT CTENEHH AMCIEPCHOCTH YacTHI, TaK M OT HX
TIOBEPXHOCTHBIX CBOWCTB. B 3HauuTe/LHOM dacTH OOmaxa MOMET INOABUTHCH MOLIHEIH
HHCXOIAIIHUH ITOTOK, KOTOPBIH paspyIHT o6aaxo. Yepes HeKoTOpOE BpeMs eMy Ha CMEHY DpULeT
ApYroe, TaK KaK, YHH4TOXHB 00/1aK0, MBI HEe YCTPaHWIH OPHUIKHY €I0 BO3HAKHOBEHWS, HO JUIA
BO3HHKHOBEHHS HOBOTO obOnaka motpebyercs BpeMs. B HexoTophIX ciydasx mogqoSHOe BpeMEHHOE
OCBOOOKIOEGHUE MPOCTPAHCTBA OT KYy4EBO-HOXKICBHIX OONAKOB HMEET CMBICT A
UCNEHANPABNEHHBIX AEHCTBMA NO TPAHCHOPTHPOBAHKIO NOTCHUMATHHBIX 3alIACOB BIArd A
HCKYCCTBEHHOIO BBI3BIBAHMA OCAOKOB Ha O9ar noxapa.

Ecim obnako yxe o6pa3oBanocs, TO Aiis CO3JAHHA HHUCXOIAIIETO TOTOKa Tpedyercs
OpeofoaeTs BocxoAsmuil nortoK. Co3aaTh e HUCXO/ LA NOTOK B TEPMHAYECKH HeycTOAYHBOH
armoctepe, B TOM MECTe, T7i€ TIOKa HeT el BOCXOIMIEro HOToKa, MOXHO, cOGpocHe HeGonbiIoe
KONMYECTBO BelecTBa. Jlanee HUCXOMMNIMI TOTOK OyAeT pasBHBAarhCs, depnas u3 arMocdepsl
SHEPTHIO TEPMHUECKOI HEYCTOHIHBOCTH.

8.1.5.3 Ilpu oueHke pe3yNsTATOR PACUETOB He CiieAyeT 3a0biBaTh, 4T0 PacCMaTPUBAETCA
"cynpba” moTOKa, U30IHPOBAHHOTO OT APYTHX BEPTHKAIPHBIX M TOPH3OHTANBHBIX ABHIKEHHH B
TIPOCTPAHCTBE.

Ecmu yuecth CBOHCTBO HEPa3pHIBHOCTH BO3AYXa, TO nMO0 pasBUTHE HUCXORALIMX
IBHXEHHH NPUBENET K ACHE3HOBEHUIO BOCXOIAIIAX IBHXKEHAH B OKPYXKaIONEM [IPOCTPAHCTBE, a
CHEAOBATENLHO, ¥ 061aK0B, MO0, HECMOTPA HA 3aNAaC YHEPrUU HEYCTOHYHBOCTH, UCKYCCTBEHHO
CO3ZAHHBLA HHCXOALIMH IOTOK 3aTyXHET.

I'py6onucrnepcHrie NOPOLIKH HPH OXpaHE JIECOB OT IOXKAPOB MCHONB3YIOTCH JUIL
TIOOABJICHUS I'PO30BOH aKTHBHOCTH KOHBEKTHBHEIX OOJI2KOB.
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8.1.6 Boamnsrii a3p030inb

8.1.6.1 B xauecTe pearcHTa {5 Bo3leiicTBuif Ba ofmaka ¢ nemsio MBO wmoxer
HCIIOJIL30BaTLCA BOAA B BHAE aspososa [20, 23], Asposons nmpexpcrasiaseT co00H KOLTOMAHYIO
CMCTEMY, TZie B razoo0pa3sHON cpenc B3BEUICHB! (JMCNIEPIUPOBAHBI) YaCTHUKK TBEPIABIX HIH
Huaxux BeuecTB. (CBOHCTBa aspo3onel JAenaioT IKOHOMHYECKH BBITOIHBIM TNPHMEHCHHE
TEXHOJIOTHIl C MX HCIIO/IB30BAHUEM B CAMBIX Pa3HOOOPa3HbIX IPOM3BOACTBEHHBIX MPOLECCAX.

8.1.6.2 Jlns 06paboTku GONBHIAX IUIOMAICH JECOHACAKACHUN IPOTHB BPEIHBIX NECHBIX
HaCEeKOMBIX 4 Goe3HeH MHUPOKO NPHMEHAETCA aBHaLMOHHOE ONPHICKHBAHAE C CAMOJICTOB. JTH XKe
CaMOJNETBI MOXKHO MCNONB30BaTh 1i1d MBO myrem 3aceBa KalLIAMM BOJABI BOCXOASLIETO MOTOKa
noj; 061aKkoM Wi IpH OTCYTCTBHM BOCXOASIIMX IIOTOKOB 3aceBoM o0llaka ¢ BepXHel TPaHHUIBI.
I1pn 3TOM uCXOAAT U3 TOTO, YTO BBOAMMBIC JaCTHITH {BOAHBIH a3p030/ib) MOTI'YT pacTy B obiiake 3a
cyeT TeX xKe (aKkTopoB, 4TO H 00JAYHBIE KAILIH, T.€. 38 CUET KOHAEHCALMHK U Koary/isiuns. Beibop
HAa4alnbHBEIX PasMEpOB BBOJHMMEBIX YaCTHIL ZIOJDKEH MPOM3BOAMTBCA C YYETOM HMEIOLIETOCH B
ofJiake CriexTpa Kameib. BBOAMMblC 4aCTHUBI JOJDKHBI MMETH PasMephl, Oonbluve, 9eM Iy —
paguyc oOmauHBIX Karielb, COOTBETCTBYIOUIHH MakCHMyMy B CHEKTPE BOJHOCTH HA JAHHOM
BpicoTE. THNMYHLIH pa3Mep Karens B o01ake y HIkHeH rpaHuus 5-10 MxMm. Beneacreue atoro 3a
BpeMA NOABEMA OT YPOBHA 00pa3oBaHMA Kalesib IO BepXHEH IPaHHUIbI KOHBEKTUBHOTO obJaka
TOJBKO Manlas 4acTh OONAYHBIX Kanesb YCNEBaeT YKPYNHMTBCA L0 pa3Mepa LOxIEBBIX Kanenb
(ranmuyHeie  pasmepbi  500-1000 mxm). IlosTromMy nenecoobpasHoO NPOU3BOAMTH  3aceB
OTHOCUTEIHHO GONBIUMMH pasMepaMy YaCTHI C paJdycaMH 1o, pasabiMu 20, 30, 60, 100 mxm.

8.1.6.3 KonuyecTBo BHIIaBWIMX OCagKoB, Q, MM, COOTBETCTBYIOIUEE ONpPENETCHHBIM
HavaapHBIM ycloBuaM (1o 1 AH), onpeaensercs YHCIeHHBIM METOA0M 110 opMmyie

4
Q = gnpgjor.fN, (8.1

LAe Py .o — TWIOTHOCTE BOJR,
" AH - momuocTs ofnaxa, T.e. PasHOCTb MEXAY BHICOTEMM BEPXHEH M HWKHEH IpaHMIl

KOHBEKTHBHOIO 00/1aKa;

Ty — pagMyc KaluT¥ IpH BBEIIAJCHUY ¢ U3 00MaKa, MKM;

N — KOJMHECTBO YACTHII PEareHTa, npuxoiamerocs Ha 1cm® mwomams obxaxa
(KOHUEHTPALIKS BEOAMMBIX B 00JIaKO Kalieh BOALL);

8.1.6.4 Cymecrsyer onTuMalbHOE KOJIHYECTBO BBOOMMOIO peareHTa, HalbHeimee
YBEJIMIEHHE KOTOPOro NPHBORHT K OTHOCUTEIBHO MEHbUIEMY YBETHYECHHIO KOJIHIECTBA OCaJKOB.

Ha pucynke 8.1 Bunio, 9T0 10 TEX HOP, HOKA YBENMICHHE KOHIEHTPAIMY IPAKTHYECKH HE
BIMACT HA POCT Kanenp, Habniopaerca nuHeldHas 3aBHCHMOCTE KOIMYECTBa ocafKoB Q ot
KOBUEHTPAllHX BBOAUMBIX YacTHI N, 3aTeM IIPOHCXOAHUT 3aMewieHue pocTta Q nipy yeenadenun N.

8.1.6.5 Ecnu nmocrpouts rpaduk 3aBucumoctH Q Ha EIMHHIY MacChl peareHTa OT
KOHLEHTPaUHM pearcHTa N, MOXHO 3aMETHTh, 9T0 TO4YKa Ng COOTBETCTBYET OITHMANLHOR
KOHICHTPAIMHK. Pe3ynbTaTsl BEIMHCICHUH ONTHMANBHOM KOHNEHTpamuu wyactui Ny, oM™,
COOTBETCTBYIOMIErO el Q, MM, U KOHEUHOIO Pajinyca Kaneisb Ty, MKM, B 338BHCHMOCTH OT YCJIOBHE

26



PJ152.04.674-2006

RO3/CHCTBHA (BEepTHKANBHEIX TOKOB Ha HIDKHEH TIpaHMue, MOIHOCTH 0o0llaka U pazMepoB
BBOJHMMBIX B 00J1aK0 Kafleab BOZBL) IpuBe/ieHsl B Tabmunax 8.1 u 8.2,

Puc. 8.1 —~3aBHCHMOCTH KOIM9ECTBA 0CaKOB OT KOHIEHTPAIIH BBOJMMBIX YaCTHI IPH

6 QM

PaVIMYHBIX HaUaNbHEIX YCIOBHAX (Ty B AH)

Tab6nuna 8.1

N I Q, MM [rk, MKM l N [ Q, MM |rk, MKM ' Ny ; Q, MM ‘ T, MKM
AH, M To, MM
30 60 100
1500 220,0 | 1,00 480 | 200,0 | 1,10 510 | 1750 | 1,14 540
2000 68,0 1,44 805 66,0 1,52 825 60,0 1,58 855
3000 16,0 | 2,71 1590 | 150 | 2,83 1620 | 15,0 2,93 1670
4000 5,6 4,19 | 2615 5,5 421 2640 53 422 | 2670

27



P/ 52.04.674-2006

Tabnuua 8.2
N Qa rk’ N Q; Ik, N Q’ 1% N Q; Ty,
o MM | MKM o MM | MKM °F | MM | MKM T 1 MM | MKM
w, AH,
m/c M To, MM
20 30 60 100

0,1 1500 | 130,0 | 0,86 | 540 | 135 { 0,84 | 520 | 130 | 0,86 | 540 | 125 | 0,97 | 560
J500 650 1,38} 800 | 90 | 1,22 690 | 95 | 1,07 650 | 95 | 1,07 650
2000 26 | 1,75( 1170 ! 34 ;1,53 1020 | 37 11,51 ] 990 | 37 | 1,511 990
1500 1.5 55614450 | 2 :3,06; 3285 | 4 2,63 ;2495 -
2000 1,0 6804850 | 1,8 } 43 ;3650 . 3 | 29 | 2900 -

0,5

50

3 nannsix Tabmun 8.1 u 8.2 cueayer, ¥To KoIM4eCcTBO ocagkoB Q, COOTBETCTBYHOLIEE
ONTHMANbHOH KOHHEHTPAIHMH, 3aBUCHT OT BBICOTHI BBEICHHS PEAreHTa U CKOPOCTH BOCXOSIIETO
NOTOK2 W, M/C, HAYaNbHEIH pasMep 4aCTUIl MAaJl0 CKa3bIBACTCA Ha KOJMYECTBE BBHINANAIONIHX
0CaJIKOB.

8.1.6.6 Ilpu npoBenennu NpaKTH4eCKUX paboT 1enecoobpasHo NepeiTi 0T ONTHMANBHOM
KOHIEHTPAMK YaCTH K ONTHMAIbHOMY KOJIMYECTBY peareHTa M, NpUXOAsALIeMYCs Ha eAUHALLY
momanu. Ha pucynok 8.2 noxasana 3aBHCHMOCTE M or BBICOTH H; . 1 1p. Pacuer M cnenan s
CIyyas, KOraa B Ka9eCTBE PEareHTa BHIGHPAETCS BEECTBO ¢ YAENBHEIM BecoM p, = 1 rfem’. Jlnsa
peareHTa ¢ ApyrMM yIOeabHbIH BeCcoM, 3HadeHue M, cHumaemoe ¢ pucyHka 8.2, yMHOXAIOT Ha
BEJIMYHHY P,.

M, Kr/IcM2
2000 1

1750 1
1500 1
1250 1
1000 1
750 1
500 -

201 1\

0 T —

1 225 5 Hg,xm

Puc. 8.2 ~ 3aBHCHMOCTE ONTHMATBHOTO KOTHYECTBa pearenta M ot H,, | T4,
1 —r1o=30 MxM, 2 —1¢ = 60 MKM, 3 — 1y = 100 MKM
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8.1.6.7 Boiuucnesue Ko3QOdUIMEHTa HCIONB30BaHMA OONaYHOM BAATH, KOTODHIH
npencTasiser coboi OTHOMCHHE KONMYECTBA BHIMABIUHX OCAZKOB K obmleMy 3amacy Bjaru B
obnaxe, noxasano, 470 OH B cpeqHeM paBeH 60-65%.

8.1.6.8 Pacuernbic fanHBIE BPEMEHHE BBINAJICHHS OCA[JKOB NOCIE Hadana BO3NEHCTBHA,
AIOJyYeHHBIC YHCICHHBIM MHTEIPHPOBAHUEM, HOKA3adH, YTO HO NOPANKY BETHYHH OHH XOpOIO
COTNIACYIOTCH C JAHHBIMM OIILITOB ~ BPEeMS POCTa YacTHI, BBEACHHAIX B 00/1aK0 mpy BO3ACHCTBHH,
noay4wiocs pasebiM 10-20 mun (pucyHok 8.3).

M, Kr/km®
21

19 |

17 1

—

15 1

13 4

L5 2 3 35 4 5 H,r, xM

Puc. 8.3 — Bpems (t, M) 00pa3’oBaHHi OCa/IkOB B 33BHCHMOCTH OT YCIOBMH
Bo3aeicTend ( 1o, Hyp).
1 —r19=20 MKM, 2 — 1o = 30 MM, 3 - 1o = 60 MKM, 4 — 19 = 100 MKM

8.1.6.9 Ananus pesynsTaTOB pacueTa IO3BONAET CJCHATE HEKOTOPHIE NPAKTHISCKHE
BBIBOZBL.

Ecnu Bo37eiCTBYE TPOH3BOAATCA Ha 00aK0 ¢ IPEKPATHBIIHMCS BOCXOAALIMM IIOTOKOM,
TO BBEJEHHE PEareHTa BHITOHEE BCETO POU3BOJAUTS HA BHICOTE BEPXHEH rpanums: obnaxa.

B ciyuae BOCXOAAmIEro MOTOKA LENECOOOpa3HO BBENCHWE peareHTa [Of HHKHEH
rpasuuei obsaxa. ITpy Bo3aeHCTBHM peareHTaMH TAKOTO poxa Henecoobpasnee Beero BRGHpath
GaCTHIIS! C PAXHYCOM, JIMMIb HECKOIBKO GOIBIIHM BEIHUYHABI Tr.. TakoH BHIBOJ OCHOBAH Ha TOM
(akre, 4TO yBENMUCHHE pa3Mepa YaCTHIl PEArcHTa T, HE JaeT 3HAYHTENHHOTO YBCIAHYCHHS
KOJIMYECTBA OCAHKOB, HO OOMlee KOJNWYECTBO DPACXOAYyEMOrO0 PEarcHTa IpH 3TOM CHIBHO
BO3DACTAET.

Ecmit B 06naxe CymEeCTBYIOT BOCXO/ALIHE HOTOKH B MOMEHT BO3JACHCTBHS, TO YaCTHUH C
HeGONLIMMA pasMepaMu BeIroanee OpaTh ele MOTOMY, YT0 OHM TIOJHMMAIOTCH BOCXONANIHM
TIOTOKOM Ha 3HAYMTENBHBIE BHICOTHL, 32 CUET ¥Er0 BRIPACTAIOT 10 GONBINUX KOHETHBIX Pa3MEPOB.
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8.1.7 Cunocolbl pacnbLIeHAN Kane/ib BOAKI

8.1.7.1 JlpoGnenue MUAKOCTH HA KAIDIM NPOUCXOINMT IO ASHCTBHEM paaa ¢akTopoB.
Mexaauueckuii croco6 pacibUICHHS TPAMERMM IS MOOBIX KHUIKOCTEH, MO3TOMY OH SBISETCA
Haubosiee paclpOCTPAHEHHBIM B NPAKTUKC ABHAIMOHHOTO ONpHICKMBaHMA. sl pacmbiieHus
XHJIKOCTEH IpHMERsIOT pasHoo6pasHsle hopcyrkn. PopcyHKy npesHasHAYCHBI VIS PACHBLUICHHAS
UOKOCTH B BHJAC Kanens. PacIblIeHHE XHAKOCTH ABIACTCH CIOKHEIM QH3MYCCKHM IPOLIECCOM,
3aBUCAI[MM OT MHOTHX BHEIIHHMX H BHYTpeHHMX npuuuH. OCHOBHOH BHEIIHEH DPWYMHOM
ABJIAETCA BO3IEHCTBHE Ha MOBEPXHOCTh CTPYM a3PONRHMHAMMYECKHX CHJ, BENMYHHA KOTOPBIX
3aBHCHT OT CKOPOCTH CTIPYH W IUIOTHOCTH OKPYXKAaIOmEro rasa. AJDOIMHAMHYCCKHE CHIIBI
crpemarca  neGoOpMMpOBAaTE M pa3opBaTh CTPYIO, & CHIBl IOBCPXHOCTHOTO HATSDKCHHN
TIPENATCTBYIOT 9TOMY.

8.1.7.2 BHyTpeHHMMH NpPHYHHAMH Dacliaja SABJIAIOTCA PA3IMYHOIO PO HAYAILRLIE
BO3MYUICHHA, BbI3HIBAEMBIE, HAlpHMep, HApPYLICHHEM LWIMHIpHUYecKod GopMBl CIpyH npu
BBIXO/€ M3 COIUId, BUOpalMsaMH COIJIA H T.1L.

8.1.7.3 Bremnde npuyMHbl B GOABIIKMHECTBE CYYa€B ABIAKOTCA ONPSASHTIOLIMME IIL
TIPOTIECCa PACTILLICHHUS, ITOITOMY IIpH paspaboTke xnaccudpukanyy GopcyHOK HCXOAT U3 criocoba
CO3/1aHKA NEPEMEILICHHS CTPYH OTHOCHTENBHO Ira3000pa3Hoii cpeasl [33].

ITo sTOoMy npR3AaKy QOPCYHKH MOXKHO Pa3JeiuTs HAa TPH IPYIIIILL:

— QOpCyHKH, B KOTOpble XXHAKOCTh IOZAETCA NOJ NamICHHEM H pacHbUIsCTCH
BCJICICTBHE HEYCTOHYMBOCTH XKUAKOH CTPYH, TPSHHS CTPYH O BO3XYX MM NPH YAApe CIPYH O
HEeMOJBHKHYIO AETANE IPHOOpa;

— ¢opcynxy, npeicrarmmomme coboif Bpamarouuecs AVWCKY WM Hally, B IICHTD
KOTOPBIX NOABOAUTCS KUAKOCTE. PacnibuIeHHE BHI3BIBAETCA IIEHTPOOEKHOK CHIIOH, pasphIBAIOINCH
KHAJKOCTE HA KAILIH,

— QopcyHkH ¢ ra30BBIM DACIBUICHHEM, B KOTODBIX HMOTOK KHIAKOCTH PAa3pPHIBACTCH
OBICTPOABHKYIIHMCS TOTOKOM rasa.

@opcynky, paboTalomue NOX JAaBieHHEM, IMPOKO pacmpoctpaHedsl. DOpCyHKH ¢
Ta30BEIM DACIbUICHHEM TPHMEHAIOT B CAMBIX Pa3sHOOOpasHBIX Clydasx, HO OHM PacXOLyHoT
3HaYNTENbHO OoMblle SREPruy, 3eM HOPCYHKH NOX AaBneHueM. Pemaioumm Gakropom, KOTOpsil
ONpEREIISICT pasMep Kamelb, NMONyJaeMblX B QOPCYHKaxX € ra3OBBIM DAclblICHHEM, SBISETCA
OTHONICHHE MEXHY KONHYECTBAMK Ta3a M OKMAKOCTH, [OnaBaeMbiMM B GopcyHky. Ilpw
HEZOCTATOYHOM KOJMHYECTBE rasa 00pa3ylorcs GOnbIINe KAIUIH, BRUICTAIOIINE JaJIKO 3a I1pefiebl
obsaxa MEIKMX Kaleb.

8.1.7.4 PacnbuieHne OKHIKOCTM H& CaMOJETaXx M BEPTOJETAX IIPOH3BOJUTCH TOJ
JaBJEHHEM C IIOMOMBIO (OPCYHOK, YKpeIMeHHbIX Ha TpyOe, mo koTopoi K dopcyHKam
HOABOJHUTCS PAcHbLIAEMan KHAKOCTD.

Menkoe pacrmsuleHHe 00eCnedMBaeTcs He TONBKO YCTAHOBKOM PACHBLIMTENEN MAanoro
CEedeHys, HO U BIWAHACM APYTHX (PAKTOPOB: HOBBIIICHUEM NaBJICHUS B IUIAHTAX, YMECHbIICHHEM
CEKYH/IHOTO BBIMYCKa KHIKOCTH M YBEIHYEHHEM CKOPOCTH mnoiera. I[IpudeM NpH TOBBNUCHHA
nasnenus 6onee 10 armocdep npu oguuakosom guamerpe GOPCYHOK CpeAHss BeJMYHHA Kaneilb
YMEHBHIAETCA HE3SHAYHTENBHO.
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8.1.7.5 lncnepcHOCTHL Kamelb SBJIACTCH OCHOBHBIM IIOKA3aTENEM, XapaKTEPH3YIOHIEM
paGoty ammapaTypsi oOnNphiCKHBamusi. IIpM ONpHICKMBAHMM HMEIOUIEHCA aBMANMOHHOH
anmnaparypodl NOAy9aeTCs NONHANCHEPCHAs CHCTEMa Kamelb KHAKOCTH, BEJIHYMHA KOTOPHIX
Mo)eT Konebarbcd B LIHPOKAX NIpeaenax.

Pazmiyarotcs TpH Kiacca QUCIIEPCHOTO ONPHICKUBAHHA B BUAE KAIEIh JHAMETPOM:

~ 0T 25 1o 50 MKM — BRICOKOAHCIIEPCHOE;

-~ ot 50 g0 150 MKM — MENKOKANENBHOE;

— cBhime 150 MKM — KpyITHOKaneapHoe.

8.1.7.6 Ha  xauecrB0O  DPAaCIbUICHUA 3HAYUTEILHOE BIIMAHHC OKa3LIBAIOT
METEeOpOJIOTHYECKHE (AKTODEL, OCHORHBIMH M3 KOTODHIX FABISIOTCH TEMIEPATypa BO3AYyXd,
OTHOCHTENHHAA BNAXKHOCTh, CKOPOCTh BETPa ¥ COCTOAHUE aTMocheps! (BpeMa HS, HANHYHE HAH
OTCYTCTBHE BEPTHKAILHBIX HBHXKEHHI BO3yXa).

8.1.7.7 Temneparypa M OTHOCHTENbHAS BIAXHOCTh BO3AYXa BIMAIOT HA HCHapeHue
Kare/Ib: TOHKU Pachbll ropasno GBICTpee ucrnapsercs, 4eM rpyOrii pacibil, IOTOMY 4TO TOHKHME
pacnsil obnagaer Gonbmied HOBEPXHOCTHIO, HOABEpralolicHcsa uchnapeHmio. Pasmep xanenex
YMEHBIIAETCS 3a CYET HCIapeHnd, NoKa He OyNeT HOCTUIHYTO DaBHOBECHE MEXAY KalleNbKOH u
oxpyxatomieH cpenoi. Cpox CymecTBOBaHUSA KaIId 33BUCHT OT HaYaIBHOTO AMAMETPA KAIiu H
CKOPOCTH HCTIAPEHHHA.

8.1.7.8 B ycroiunroit arMoctepe cBoGOIHO NaTAIONAs KaMls NOC/Ie KOPOTKOTO BpeMEHH
YCKOpeHHS JOCTHI4eT NOCTOSHHOH KOHEUHOU CKOPOCTH, KOTOpas 3aBMCHT OT HAayajbHOro
Iuamerpa Kamwin. Kamnu pazmepom < 100 MM 0ceai0T 04€HB MEUIEHHO (< 25 cM/c) B 10 BpeMs,
KaK KaIuid JuameTpoM 200 MKM Oceaaer co CKOpOCThIO 72 cM/c.

ITockonbKy CKOPOCTE OCEMABMS JUIS DPa3sHYHBIX YaCTHI Pa3imddHd, TO W BpeMs
HaxOXKIEeHUS FACTHI B BO3/IyXe NIPH NaLeHHH HX C OAHOM 1 TOH e BBICOTHI GyaeT pa3Hoe.

TIpyu aBHaWOHHOM ONMpPBICKMBAHHH B BO3XYX BHIODaceIBaeTCA CIPYs HacTHN PasnudHOM
JMCHEPCHOCTH, NANAIOIIHX C PA3IHIHOA CKOPOCTBIO B JIO Pa3INUHBIM TPAEKTOPHAM.

KpynHbie 3acTHIb, NaAIOUHE ¢ 60IbII0H CKOPOCTHIO, PACHONAralOTCH 10 JIMHUH [I0JIETa,
a MEJKHE Pa3HOCATCS B DasHEIC CTOPOHBI, TIOTOMY YTO OHM HAjal0T MEANCHHEE W LOJblUe
OCTaOTCA B BO3ZYXE BO B3BELIEHHOM COCTOAHUM. YacTh e MEIKUX TBEPIHIX YaCTHIL, TAKKE KaK 1
KarieTb XHAKOCTH H3-33 MajioH CKOPOCTH HX OCEJaHHI H IePEeH0Ca TOPH3OHTAILHEIMH IT0TOKAMH
BO3AYX& OTHOCUTCH Ha OONBINOE PACCTOAHME OT JMHMM mnoaera. IlosToMy B mpaktuke
aBHALMOHHOI'0 ONPHICKMBAHNA HE HMENO CMBICHA NOCHBATHCA CPENHETO AHAMETPa Kariesb BOJIBI
Mexee 50 MxM.

8.2 Kpurepun npuroguocta 001aK0B 118 AB 10 METeOpOJIOTHYECCKAM
YCTOBHAM

8.2.1 B cootBercTBuu ¢ (QH3MYECKMMM NpPEICTABICHHAMH DPa3BHTHA IPOLECCOB NDH
WBO, MOXHO IPHBECTH K29CCTBCHHDIE Y KOTMICCTREHHEIE OLIEHKH BO3MOMKHOCTH BO3AcicTBI Ha
ob:xaka,

8.2.2 IlpuromHOCTs METEOPOIOrudecKkux ycnosuit s AB Ha o6naka nbnoo6pasyonmmu
peareHTaMH OUpPEACICTCH COUSTARHEM CISAYIONINX YCIOBHM:
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—  Hajguype B aTMochepe KOHBEKTHBHBIX WK CIIOMCTOO6pa3HBIX 06/1aKoB;

— CYyIIECTBOBaHME B OONakaX 30H MNEPEOXIKACHHOH KHIKOKANENbHOH BOIEL H
KPHUCTAILIOB;

—  BeJMYHHA TEMIIEPATyphl BO3ZyXa Ha YpOBHE 3aceBa HE IPEBBIIACT TEMIICPATYPHbIH
HOpOr AKTUBHOCTY PearcHra.

8.2.3 B COOTBETCTBHH C NPHBESACHHLIMH YCIOBUSMH B 8.2.2 B KaueCTBe KpUTEPHEB
TIPUTOHOCTH CIOMCTOOOpasHBIX 00NaKOR, ONPEAENAIOMMX [EIeco06pa3sHOCTh BO3NEHCTBHI HA
nux ¢ ueasto UBO, npusiMaetcd cienyomee CoyeTaHHe UX XapakTepHCTHK M [1apaMeTpoB:

— MHHHMATBHAs TEMICPATypa B 00JIa9HOM c1oe cocTapiser Munyc 4°C wiy Hinke;

—  BEPTHKANBHA’ MOUHOCTH 00Ia4HOTO CJI0A He Menee 500 M;

— TeMIeparypa M OTHOCHTENbHas BIAKHOCTL B NOROOIAYHOM Cloe HE NIPHBONSAT K
HCHAPEHHIO BHINAARIOMIHX OCAIKOB.

8.2.4 B kauecrse 0cHOBHBIX 00bekTOB AB cpeyt 061aKOB KOHBEKTHBHBIX HOPM IIPHHATHL
H30MHPOBAHHEIE MONIHEIC KYU€BHIE H KYyYEBO-IOXJEBLHIE 00JaKa, HAXOMALMECH B HaYaIbHOH
CTaJUH Pa3sBUTHA, & TaKXKe 0OJayHEIC IPAXH], BEPIIMHBI KOTOPBIX PACHONAraoTCs B MHTEPBAIC
Temuepatyp oT muayc 5°C mo mumyc 30°C. Tlpu 3ToM 10A H3OXHPOBaHHBIMHM OOJaKaMH
MOHMMAIOTCA OXVHOYHBIE KOHBEXTHBHBIC SYCHKH, HAXOUSIMCCH HA 3HAYMTENLHOM YAICHUM
apyr oT gpyra (6omee 3-5 muameTpoB) W He CBsf3aHHBle MexIy coboH ocwoBaHusamu. Bonee
TIEPCTIEKTHBHBIME 00BEKTaMH ABIAIOTCH Me3oMaciiTabHEle 00adnsie o6pasoBanns (K1acrepst),
HpeacTarsAtouine cobof cucTeMbl 0OBCIMHEHHBIX WIH PAacoONOKEHHBIX GAH3K0 IPYT OT JpyTa
o0nayHBIX fyeck, ju00 MHOTOBEpLIMHHBIE O0NaKa, 3aHMMAIONME B IUIaHE IIOWANM JO
400-600 xm”.

Ha ocropasum umetomerocs onerta [8, 15, 18] ycrasoBneHo, yTO 3HAYEHHAMH
[1apaMETPOB, ONpPEIE/LNONIMMH IPHIOAHOCTP KOHBEKTHBHBIX OOJ4KOB JA 3aceBa € LENBIO
YBEJIHYCHAS OCAAKOB, HEOOXOAUMO CUMTATH CIEAYIONICE:

~— BEPTHKaIbHAA MOIHOCTH 00JAaKOB COCTABMNAET He MeHee 2500 m;

~ BEPTHKAIbHAS MOIHOCTH NEPEOXJAKIAECHHOH HacTH o0naka COCTaBIfeT HE MeHee
1000 »;

—  TEeMIIEpPATypa BO3AYyXa HAa yPOBHEC BEPXHEH TPAHKIEI 001aKa HAXONUTCH B [IPEACIIAX OT
munyc 5°C no muHyc 30°C;

— HIKHEe OCHOBaHHE 00aka HMeeT IPOTHKEHHOCTE He MeHee 2000 M;

—~  BBICOTA HMXKHEH rpaHuIb 06JaK0B HAjX TOBEPXHOCTHIO 3eMIIH He npesbiwiaeT 1500 M.

JIOTIONTHHUTENLHEIM YCJIOBHEM BRIOODA KOHBEKTHBHEIX 00/1aK0B /19 BO3ACHCTBUH ABIAECTCS
OTCYTCTBHE NIPH3HAKOB JAuccunauuy o6nakos — 06bexTor AB, T.€. obilaka HaxonsTes B CTanuyu
Pa3BHTHA HIH KBa3HCTAUHOHAPHOM COCTOAHHH.

8.2.5 OcHOBHBIMKM napaMeTpaMK NPH ONpEAC/CHHH CTaIHH DasBHUTHA 00JAYHOCTH
SIBIAIOTCS:

—  BEpPTUKANbHBIC TOKH;

— BOJHOCT> M MECTOHONOXEHHE 30H, XapaKTePH3VIOIHXCH MAKCHMATBHBIMU
3HAYEHHIMH JTHX NapaMeTpoB B obnake.

8.2.6 Ecim 30HB ¢ MAKCHMAILHBIMA 3HAYEHHAMH BEPTUKAILHBIX TOKOB M BOIHOCTH
PacloNOXKEHH B Bepxaei wacTh oboaka, TO 9T0 00NAKO HAXOMUTCA HA CTAfMU Pa3sBUTHA H 30HA
bopmuposanus ocanxos (300) coBnazaer ¢ 3T0# 061ACTLIO.
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82.7 Ecnu  30HBI € MAKCHMANBHBIMH BCPTHKAIGHBIMH TOKaMH ¥  BOXHOCTBIO
PACcHOOKEHB B CpemHEH 4acTH 061aka, TO 3T0 06NaKO HAXOIMTCA B KBAa3HCTAUMOHADHOM
cocTosHHY. ECIH MakcUManpHble 3HAUCHHS BEPTHKATBHBIX TOKOB M BOLHOCTH PACHONOXEHEL B
HIKHEH yacTu oOiaka, To 970 00nako HaxoauTcs B craniuu auccunanuu K 3@0 otcyrerByer.

8.2.8 Ilpunpousx paBHBIX YCIAOBHAX 3Q(heKT BO3ASHCTBYH C NIEIBIO yBEIHICHNA OCAIKOB
TeM Gosepme, yeM Ooiplie Biarosanac obnakoB (Mx BOAHOCT: M BEPTHKAIbHAA MOLIHOCTE),
CTENeHb MX NEPEOXAaXKACHUA H YEM MEHBIUE BHICOTA HIDKHeH rpanumsl o6aaunocty. Ilpu sacese
00naKoB, JalOUHMX SCTECTBCHHBIC OCAIKH, BBICOTA HiKHEl rpaHuIbl OOBIMHO HE BKUIIOYAETCH B
KOMILIEKC KPHTEpHeB NPHUTOAHOCTH UIN 3aCeBa, NOCKONLKY 1OA0baayHkii cnoit armocdeph B
9TOM CIIyyae YBIAXKHEH eCTECTBeHHBIMH OCAIKAMH M 3TO HMCKJIOYaeT IOTEPH HA HCHADEHME
HCKYCCTBEHHO BBI3SBAHHEIX OCAJKOB.

8.2.9 3ddexr Bosneiicrauit Ha o6maxa ¢ ueAbro yBeaudeHus ocaIkoB Oyger Tem Gounblite,
4em Josbiie OyayT COXpansThCs Haj palloHOM BO3zeHCTBIIA O1aroNpHATHEIE /UIS 33CeBa 0G/IaKoB
YCTHOBHSA ¥ IPOAOIKHTEHLHOCTE BO3AeHCTBHH.

8.2.10 Knaccudpukauns obnaxor u 06nayHbIX CHCTEM IO MHKPOOHIMICCKUM IIPH3IHAKAM
OCYIIECTRIMETCH C YIeTOM (a30BOTO COCTOSHMUA, @ TAKKE pasMepoB H KOHUEHTpalnH 061ausbix
HACTHIL,

MuxpopusHyecKHe YCJIOBHSA BRI3HIBAHUS WIM MHTCHCH(DUKAIMHA OCAZIKOB CIENYIOUIHE.

Eciti ckopocTh 3aMep3aHUA Kanels /.. 601b1e ckopocTs obpasopanua Kanedns f,, KOTopoe
IPOHCXOAHT 32 CUCT KOHJEHCAIlMY BOASHOTO apa, TO ocaskoobpasosanue bynet ocnabeBaTs HIH
BOBCE NpexparuTcs. Ecin ke CKOPOCTh KOHJCHCALUMM BOAFHOIO 1apa, H COOTBETCTBEHHO f.
Sounpiite f,, TO Y4CTh BIary GyAeT OcTaBaThes B 00aKe, HE Ppeann3yacs B OCA/KH.

Jis XapaxTepHCTHKH NpONECcca NPeBpalieHus BOASHOTO Napd B CKOHIEHCHPOBaHHYIO
BIIAr'y ¥ OcaiKH HCTIONB3YIOT NoHATHE MppexrurHocTH 06pasoranus ocaakos (300) [34]. D00
ONPEAEAeICA KaK OTHOIICHHE WHTCHCHUBHOCTH [, BRINANAIOMMX OCAAKOB K CyMMapHOH no
IEpeoXNaKACHHON yacTy 06raka CKOpPOCTH KOHIACHCaHHK BOAAHOro mapa [,. Iloxasarens 300
11,0, onpeaenserca mo Gopmyte

m,, =1-L/I,. (8.2)

Ecnu IT,,, = 0, TO B OCanxy peau3yeTcs Bos JOCTYNHAA A 0CATK000pa30BanKs Bifara,

Ecnu Il < 0, To B ocanku BemajaeT Oosibnie Baary, yeM Konaeucupyercs. Taxoe
COCTOSHME ABIACTCA KPATKOBPEMEHHBIM H BEAET K NPEKPAILEHHIO OCAIKOB.

Ecnu I1,40 > 0, TO uacTs CKOMACHCHPOBAHHOM Biaru octaercs B ofnaxe. I1,,, > 0 ObiBaeT B
IBYX CIIydasX:

a) u3 o0aaKa He BBIaNaloT 0Ca IKH;

0) u3 o01aka 0CaaKH BHIIANAIOT, HO HHTCHCUBHOCTL X ciabas.

Boapelicteua Ha ofiaka ¢ HENBbIO YBEIMUSHHS OCAJKOB MIPOUIBOAATCA TOrAR, KOrza
M0 > 0 nns:

—  BBI3BIBAHUN OCAJIKOB B CIIydae, YKa3aHHOM B a);

— nHTeHCHGHKAIMY B ciIy4ae, yKa3aHHOM B 0).

Yenosue I1,,, > 0 asisercs neobxonuMeiM 1i1g DpoedeHna AB. JloctaTounnle yernoBus
ONpenensoTCs COBOKYMHOCTHIO IlapaMerpoB oOmauHoif arMocdepsl, TakWx Kak (a3oBoe
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cocrosuue obnaka, MOLIHOCTS 001axa i ap. (cM. 8.4, 8.7), a pe3ynpTaT RO3NCHCTBAA OLCHHBACTCA
TI0 3HAYCHUIO TOKasaTend addexrusaocTr BosaeicTeus — I1,,, mpuseserHomM B 8.6.

8.3 Hcxoanble JaHHbIe 115 NPHAHATREA penlenus o6 AB

8.3.1 Mpuuste pemenus o6 AB OCYMECTBIMETCS Ha OCHOBE aHAIM3A CIENYIOLMX
XapaKTEPUCTHK, KOTOpBIE  ONpPEHEAOTCE [0  pesyibTaram a3pOA0THIECKOro,
PamHONIOKAIMOHHOTO U CAMONETHOTO 3OHIMPOBaHHS, METCOPOJOTHYECKMX HAOIONcHHH M
u3mepenuii ocankos [34, 35, 36, 37, 38] i oTaeapHBIX 00/1aK0B K 061a9HEIX TONEH:

H, ; — BeicOTa BepxHeH rpaHuis! 06aKa, KM;

H,, . — BrIcoTa HIXHEH rpanuns! o0IaKa, KM;

AH = H, - H, . — MomHoCcTE 061aKa, KM;

h.i» — BbIcOTa pacnonoxenus uzoTepmsr Munyc 12°C, kv;

h., — BBICOTA pacnonoxenus uzorepmel Muayc 4°C, KM;

h, — BrIcOTa pacnonoxenus n3otepmsl 0°C, Km;

h, — BBicoTa MOETA CaMoTeTa IPH IPOM3BOACTBE BO3ACHCTBHA, KM;

by — BBICOTA DPACTIONOXEHMA BEAYINErO MOTOKA NEpEMENICHHs OONavHOCTH,

PEKOMEHIYETCsi MPUHKMMATD BRICOTY nosepxaocTd 700 rlla, xm;

t,., — TEMNEpaTypa Ha ypoBHe BepxHeii rpanunsl obnaka, °C;

ty r — TEMIEpaTypa Ha YpOBHE HIDKHCEH rpaHuusl obnaka, °C;

t; — TeMneparypa Bo3lyxa Ha yposHe hy (nonera camonera), °C;

At~ pa3goCTh TEMIEPATYp Ha HUXXHEH M BepXHeil rpaHuNax obnaunoro cios, °C;

Wy r - CKODOCTb BEPTUKANLHBIX ABIDKEHUIT Ha yposHe Hy ., M/c;

t — Cpexmss TeMIEpaTypa Bo3Iyxa B monobnaayHoM cuoe, °C;

f— cpenmmndas oTHOCHTENbHAS BIIAXKHOCTD B NOAOGNAYHOM Clioe, %;

I — cpenHAs HHTEHCUBHOCTD €CTECTBEHHBIX OCAIKOB, MM/Y;

q — abcomoTHaa BoguoCTs 06naKa, /M’

S — romane, NOKpsITas 0OIa4HOCTHIO, KM

K — xoadbuument TypGynenTHOCTH, M7/c;

P - Biaroconepxanue atMochepsi, Kr/m? (Mn);

Z4 — panuoNOKalMOHHasN OTPaXaeMOCTh, Abz.

IlepeuncnenHric NapaMeTpsl OHpeAesioTes B 30H¢ AB. 3Havyesus i-TRIX BBICOT #,
OLPEACIAIOTCA OTHOCUTENIBHO TOBEPXHOCTH 3€MIIH.

8.3.2 HonomuurensHod mEGOpManued SBIAIOTCS:

— (a3oBoe COCTOSHHE TIEPEOXNAKHEHHOH dwacTH obmaka (KEAKOKanenbHas,
KpUCTAUIHIECKas);

— MHOXKHTENS PAAMONOKALMOHHOM oTpaxaeMocTd Zg, Abz, W TeoMeTpHuecKue
HIapaMeTphl panoaxa o06makos;

— PpajHOApDKOCTHAA TEMIEpaTypa DoAcTwiawmomeil mnosepxmoctu T, W apyrue
XapaKTCPUCTHKH,
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8.4 Knaccnpuxanns o00JakoB H 00JaYHLIX CHCTEM [0 JAHHBIM
PalHOIOKATHOHALIX Raaonenai

8.4.1 Knaccuduxauus o6naxoB u obnauHpix CHCTEM NO AHHBIM PaZHOTOKAUHOHHBIX
HaOmozeRuii OCHOBaHA Ha KAYECTBEHHBIX NpPU3HAKAX M KOJHMJECTBEHHBIX XAPaKTEPHCTHKAX
panguoaxa [39, 40].

8.4.2 Paauosxo of6auHOCTH HIKHETO Apyca (St, Sc) Ha BUIIGOKOHTPOILHOM YCTpOiicTBe
TIpOCMaTPUBAETCA B BUJE CruroniHo#H nonockl. s St ¥ Sc AManasoH BEpOATHHIX 3HAYEHMH BEICOT
auxneit H, ., sepxueil H, ; rpaBun pannosxa 4 MEOXKHTENA PARHOIOKAMOHHOH OTPaXaeMocTH Zg
COOTBETCTBEHHO U3MEHAETCA B npeaenax ot 0,3 o 1,5 km; o1 0,8 10 2,3 xm 1 o1 12 1o 33 gbz.

8.4.3 Panuosxo CIORCTO-A0XAeB0H obnayHOCTH HIKHETO Apyca (Ns) xapakrepusyercs
YETKO BBIPBKCHHBIM MAaKCHMYMOM WM JuHMcH Tasnui B obnactu m3orepMm 0°C. Tun
obnaunocty (Ns) conposoxaaeTcs 0610KHEBIME OCAIKAMH.

8.4.4 Pagnosxo ob6maunocTH cpenHero spyca (As, Ac) Ha BHISOKOHTPONLHOM
YCTPOHCTRE MPOCMATPHUBACTCH B BH/IE CIVTOIHOM NONIOCH, KOTOpas g AC 110 MEPE YAANEHHA OT
MPJI npuoGperaer sueuctyo cTpykrypy € Hyr=2,5 -5,0 xm; Hy 1 =3,5-6,0 kMmu Zy= 12-18 nbz.

8.4.5 Pamuosxo oGmaunocTe BepxHero sapyca (Cs, Cc) xapaxTepusyercd CIUIOMIHOM
n0J10cOH HronpuaTol CTPYKTYpHI ¢ apamerpaMu H, =6 -7 kv; Hy ;= 6-10 kM n Zy = 12 -18 nbz.

8.4.6 Pamnosxo obnaynoctn Beptukanbuoro passuruas (Cu Cong, Cb) na
BUICOKOHTPOITHAOM YCTPOMCTBE NPOCMATPHBAETCA B BHIE M30HPOBAHHBIX MATEH KPYTHOH MK
JUTUNCOUAHOH GOPMBI KM IOPH3OHTATBHBIX HOA0C (TPAR) ¢ HETKO BBIPA’KEHHHIMH KPaAMH BO
bpouransholi wactu. Papumonokanmonssie napamerpsl Cb: H, 5 Hyr B Zg COOTBETCTBCHHO
usmensiores ot 0 1o 2,5 kM, ot 5 30 12 ¥M u ot 18 10 68 nbz U conpoBOXKAAIOTCA OCaIKaMH
PA3THYHOH MATEHCHBHOCTH, TPO3aMH, IIKBAJAMH.

84,7 Obnaynas  COOMCTOROXIACBAA CHCTeMa  CHOACTRIX  GopM  As-Ns  Ha
BHEOKOHTPOJBHOM ycCTpolicTBe mpeicTaBaser cobofl panuodxo cniomnoi CroucTooOpasHoi
obnaunoctu Ge3 pesko ouepuenHslx rpaHun ¢ Hy, = 0 xm; Hy, = 3-6 xm. Ona ceasana ¢
arMocepHbIMH PPOHTAMH M NPOCTHPAETCH HA HECKONLKO coTeH Kunomerpos. IIpoxoxzpenue
CHCTEMB! COTPOBOMKJIAETCA BHINAACHHCM OONOKHBIX OCaAKoB ciaboll MHTEHCHBHOCTH
1=0,5-2,9 MM/4, KOTOPOH COOTBETCTBYIOT 3HaYeHHA MHOXKHMTICHA DPaTHOJIOKALMOHHOA
orpaxaeMocTH Zy = 8-28 1bz.

8.4.8 PagMoox0o  Ky4eBO-A0XKIEBOH  obmadHoctM  cucteMbl  As-Cb-Ac  nHa
BU/EOKOHTPONBHOM YCTPOJCTBE MMEET BHJL NONOCHE WM HECKOJIbKHX Nonoc. CHCTeMa CBA3aHA C
arMochepHBIME  XOJNIOAHBIMH GpOHTAMH W OpeAcTaBIfeT coloif Ipagy KydeBO-ZOKAEBHIX
o6nakos, conpoBoxaeMylo obnakamu cpeasero spyca As 1 Ac. HabnonaeMsle B 3Toi cucTeMe
KOHBEKTUBHEIE O00Jiaka HAaXOMATCS B DPaliIM¥HBIX CTaJWIX pasBHIHA, 4TO CrocoberByer
HEOIHOPOAHOMY XaPaKTepy paclpee;cHHs Ha BHICOKOHTPONBHOM YCTPOHCTBE BHICOTH BEPXHEH
rpaguusl paguodxa (Hy, = 5-10 xM) M MHOXMTEN PaJHONOKANHOHHOH OTPAKAEMOCTH
(Zg=28-68 nbz) ofnadmocTd, a CAEHOBATENbHO, BHIOAJEHMIO OCAIKOB  PasmMdHOR
MHTEHCUBHOCTH: CIIA0bIX, YMEPEHHBIX MIIH CHJIBHEIX.

8.4.9 Pasmooxo Cb B uenoM onpenelnsercs HHTEHCHBHOCTHIO KoHBeKimu. Ilpn cnaGoit
KOHBEKIHMH Bepxuss rpaduna Cb (3aTOMICHHKE KOHBSKTHBHEIE 06pa3oBanus) PacionaraeTcs Ha
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OIMHAKOBOM BEICOTE ¢ O0na4HOH CHCTEMOM, a 10 Mepe yBenudeHMs paccroanua or MPJI
MOHOTOHHO yMeHbIuaercs. IIpy cuiIbHO pasBUTONM KOHBEKUHY HA OFIMHAKOBBIX PACCTOAHHAX OT
MPJI oTMeuaercs HE TONBKO OJHOPOZHOE NOJE BHICOTH BEPXHEH IPAHMLBI PajMO3Xa, HO M
OTpaxaeMOCTH B 00NIacTH oTpHIATENbHBIX Temaeparyp. Takum obpasom, npu c1abol KOHBEKLUH
cucrema As-Ns-Cb mpossmsier ocobennoctn o0naunoii cucreMbl As-Ns, a nmpu CHIbHOH
KOHBEKUMH ~ ocoOerHoCcTH 06naunoi cucrem As-Cb-Ac.

8.4.10 Paguosxo cucremnl St-Sc-Ac mpeactaBmaer co0oif  cruiomHo#  MaccuB
ONBOAPYCHOH WM MuoOrofpycHoii oOnauxocTH. OHa Qopmupyerca B Temiod yCTOHUMBOH
BO3AYHIHON Macce H XapaKTepH3yeTcs MajJbIiMH 3Ha9EHHAMH BBICOTHI BEPXHEOH IPaHHUIBI PaqMo3Xa
(Hsr<3xM mHag ypoBHEM MOpPA) H MHOXKHTCIS PpaJHONOKALHOHHOE OTPAKaeMOCTH
(Zs=12-18 ngbz). H3 Takux cUCTEM B XOJOAHBIH W MEPEXOAHOH NEPHOIBI MOTYT OTMEIaTHCA
BBINaJIeHHE CHETA H MOPOCAIHMX 0CafKoB craboli murencusHoct (1= 0,02-0,13 Mm/4).

8.5 PagroJoxanHOAHAS XapaKTepPMCTHKa 001aK0B, MPArogubIX Aasa HBO

8.5.1 Ha ocnoBe TCOPETHYECKUX M 3KCIICPUMEHTANBHBIX MCCHeIoBaHui obIadynocTH B
psze peruoHoB PoccHu mpeioeHa ee KiacCHOHKaums ¢ TOIKM 3penns npuroanocty k UBO 35,
39, 401

e xmacc | — o06:1a4HOCTB, BO3JCHCTBHE HA KOTOPYIO HE NPHBOIMT X BHIANCHHIO
0CaIKoB;

o xmacc 2 — ofnayHocTb, BO3LEHCTBHE HA KOTOPYIO NPHBOOMT K OIPaHHYEHHOMY
addexry (Menee 1 MM/cyT);

e rmacc 3 - o0mauHOCTH, BO3JEHCTBHE HA KOTODYK TNPHBOAMT K peskol
HHTEHCHbHKAIMN nponecca 00naxo00pa3oBaHUA M 3HAYHTELHOMY YBETHYSHHIO
ocanxos (1-5 mm/cyT);

e knacc 4 — 0GiHa9HOCTS, BO3LCHCTBHE HA KOTOPYIO NPHBOAHT K HCKJIOHHTEIBHO
PE3KOMY YBEIHYCHHIO MHTEHCHBHOCTH BO3XYWIHBIX IOTOKOB H, BCICACTBHE ITOTO,
OIIaCHOCTH BBI3BATH I'Pall M JIMBHA.

CnegyeTr OTMETHTB, HTO Hpenioxexnas wiaccuuKalus oONadyHOCTH, T.e. GOIbLIIHX
rpynn o67aKoB Ha 3HAUMTENBHON TEPPHTOPUM, COOTBETCTBYET CHHONTHYECKHM nponeccam. Ha
nopoTsxeHsol Teppuropun (> 100 kM), re npousBoaaTcsa pabOoTH, OJHOBPEMEHHO MOTYT
HabmoAaTHCA A0 TPEX NEePEHUCICHHBIX KJIACCOB 00NAYHOCTH.

8.5.2 B ocHoBy KmacCHQMKAUMM IOJOKCHBI CHHONTHUCCKHE JIAHHbIC, AAHHEBIE
aJPONOrHYECKOr0 30HIMPOBaHNUA, PAXHONOKAIHOHHEE Ha3eMHBIE JaHHbIe, NaHHBE OOpTOBOTO
METEOPOJIOTUUECKOTO PagHoI0KaTopa u 6OPTOBEIC BU3yanbHble Habmonenns, Pemenne o soutere
CaMOJICTa TIPUHUMACTCH 6€3 ydera AByX MOCHeAHMX IPYIN A3HHBIX, TaK KaK 3TH JaHHBE JO
BBUIETa OTCYTCTBYIOT.

8.5.3 Kmaccy o6naxoB, BO3AciicTBHE Ha KOTOpDble NPOM3BOLMTE HeLENecoofpasHo
(x1acc 1), COOTBETCTBYIOT ClICAYIONUIHE XapaKTCPHCTHKH;

—  YCTOHYHBOE COCTOSHHC ATMOCHEPHI PH OTCYTCTBUM BIAIOHECYLIHX CIOEB;

—  PaIUONOKANMOHHAA OTPAKAEMOCTH 06JIaKoB B peskuMe Koppekiun Ha R’ Ha nepom
ka"ane MPJI-5 auxe 10 gbz;
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—  BEpXHis IpaHHIa obnaxos remee Munyc 4°C;

~  TOJIIHHA 00/1aKa II0 PaAMOTOKAMOHHEIM HIIM BU3YaNbHBIM HaHHBIM HE NPCBBILACT
0,5 kM.

8.5.4 Knaccy obnakoB, »>ddexr BO3eHCTBHS HAa KOTOphie OrpaHuden (xiacc 2),
COOTBETCTRYIOT CICAYIOMHC XaPaKTEPHCTHKH:

— Hpoxoxprende OponTa cinabolt HHTEHCHBROCTH depes 3oHy pabor (paiion moxapa);

— cnabo srpaxenHoe HEYCTOHUMBOE COCTOSAME aTMOCcdeph! (PasHOCTE BEICOT MEXIY
YpOBHSMHM CBOOOJIHOM KOHBCKIMHM M KOHAEHCAMH 2-3 KM IpuM MAaKCHMAJBHOH Pas’HOCTH
TEMAEPATyp B 30HE HEYCTOHYMBOCTH MeHee At < 1°C);

- HaJHYyHEe Ha ad’pONOTHYCCKON AuarpaMMe BbIPaXEHHOrO BIATOHECYINETO CHOA
Hebonso# mouocTd (AH < 1 xM);

~ MaKCHMaIbHAd PaJHONOKAIMOHHAA OTpaXkaeMocTh O0JaKOB HAa NEPBOM KaHanie
MPJI-5 nuxe 20 abz;

— Temmneparypa BepxHe# rpaunsl 06iakor or Munyc 4°C 1o munyc 10°C u xonoanee
munyc 10°C;

~ MaxkCHMalbHafd TOMUHHA 007aKa N0 PaXHONOKANUOHHEIM HIIH BH3Y&IEHBIM AAHHBIM
JIOXOZUT 10 2 KM;

—  HajaAdde TypOyNEeHTHbIX 30H;

—  Gompmast teppuTopns (S > 1000 kv®), 3aHHMaEMAas OGNAMHOCTBIO.

8.5.5 Knaccy ofnaxoB, BO3ASHCTBHEC Ha KOTOpHIe Hambosiee mepcrneKTHBHO (Kiace 3),
COOTBETCTBYIOT CIICAYIONIHE XapaKTePHCTHKH:

—  TpOXOXIeHHe HHTCHCHBHOTO GPONTa Uepe3 30Hy pabdoT;

—  BHIPAKCHHOS HEYCTOMYHMBOE COCTOARKE aTMOChEpbl (Pa3HOCTh YPOBHEH KOBBEKIMH U
KOHAEHCALHH 3-6 kM mpH At > 2°C);

— HaIMYHE HA AJPONOTrMYECKOH AMarpaMMe BIIArOHECYLIErO O 3HAYHTCABHOM
ToymuHbt (1 kM < AH < 3 xm);

— MaKcHMaJbHas pajHoNOKAMOHHAY OTPaXaeMOCTh O0ONAaKOB Ha NEpPBOM KaHale
MPJI-5 nmxe 40 nbz;

— MaxCHMajibHas BHICOTA 00/1aKa 0XOMMT A0 7-8 KM;

— pacnoioxenHe o61aKkoB B BUAE IPynn (KIACTEPOB);

~ pe3xo odcpucHHas ¢opMa OTHEeNBHBIX 00NaKOB, CBHIETENBCTBYIOINAs 00
HMHTEHCHBHBIX MPOHeccax B HAX;

— Gossas Teppuropus (S > 3000 kM%), 3aHHMaeMas 06/1a4HOCTBIO.

8.5.6 Knaccy oGnakoB, BO3AEHCIBHE Ha KOTOpHE CTHMYJNHPYET JHBHERHIE OCAJKH H
Tpo3sl (knacce 4), COOTBEICTBYIOT CHEQYIOIHE XapaKTEePHCTHKH:

— MApOXOKIeHHE MHTEHCHBHOTO (poHTa uepe3s 30HY paboT C BBHICOKOH CKOPOCTHIO
(V> 30 xm/u);

—  HeyCTOHYHBOC cocrosnHe arMocdeps! (Pa3sHOCTs YpoBHeH CRODONHONW KOHBEKUMH H
KOHAEHCAlKMK npeBsnuaer 6 kM npy At > 2°C);

— HanM9Me Ha a’PONIOTHYCCKOH AWarpaMMe BIIArOHECYMIEro Cios TONLIHHOH CBBILIE
3 kM,
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— MAaxCHMalbHAf OTpaxaemocTh ©00IakoB Ha mepBoM kamane MPJI-S npessimraer
40 nbz;

— MaKCUMalbHad BEICOT2 OTACNBHBIX 00JIaKOB CYIECTBEHHO IPEBBIACT § KM;

— HaGmoparoTca oraeapHele obGnaka “"daconeobpasnoi” dopmsl, HanpaBneHue
CMELICHAS KOTOPBIX IPOMCXOMHT ITOJ] YT JIOM K HaNpaBIeHHUIO BEYIHEro IOTOKa, 8 CKOPOCTh B 2-3
pa3a HEDKE CKOPOCTH BEXYIIEr0 HOTOKA,

Taxue ormensHele obONaka HACHTHUUMPYIOTCA KaK Ipo3oBie. Bcs obnaynocrs B
OKPECTHOCTAX 9THX obnaxoB (Ha paccrosumu jgo 40-50 kM) cuuTaercs NPUHAIICKAIICH K
waccy 4. B Mmoot ¢posTansHoi 30He ObiBaeT OHOBpeMeHs0 10 8-10 rpo30BbIX 00JAKOE, H B
TaKOM CJIyq9ae BCS OHA CUMTAeTca NPHHANIeKalel K Kiaccy 4 U HC MOABEPTacTCA BO3LCHCTBHIO.

8.5.7 B cooTBeTCTBHE € Kilaccudukauueil B 3aBHCHMOCTH OT NAapaMETpPOB PajiHO3X0
ci1oHcTo00pasHsIX 00JaK0B HA METEOPAIMOIIOKATOPE OHH OTHOCATCH K 1-3 KiIaccaM, pafHoIxo
KOHBCKTHBHHIX 0011aKk0B — 1-4 KJIaccaM, pafgHoIxo CIAOHCTO-KydeBnix obimaxos — k 1-2 kiaccam.

8.6 [IlpapsTue pemenns 06 AB

8.6.1 Ilepuon Bpemenu npoeenenrs AB Ha oOnaka ¢ uensio MBO uHorza HaskIBaioT
"pabouelt curyamuer". Haganom pabodelt cuTyauus ABNSETCS MOMEHT BPEMEHH, IIPM KOTOPOM
NpoBOAMMOE BO3AcHCTBHE Ha 06l1aKa NPHBOAMT K BHITAZICHHIO OCAAKOB Ha 30HY II0XKapa (JICCHYIO
tepputopuio). PeweHne o mHasane nposeaeHuss AB mpuHuMaer neTuHK-Habnioparens
(pyxOBONMTENb aBMALMOHHON TPYMIIsI BO3ACHCTBAA) HAa OCHOBE BH3YAILHBIX HabmozeHui
JISCHBIX II0XKAPOB, AHAIH3a a3poCHHONTHIecKOH HHbOpManMK , KapT HedaHamM3a*, CHyTHHKOBBIX
JaHHBIX 06 obmaurocTH®, narHbIX MPJI* 4 cocTaBneHHOro KPATKOCPOYHOTO POTHO32 HOTo/s!, B
COCTABIEHHOM IIPOTHO3€ METEOPOJOTHYECKHX YCJIOBUH YKa3bIBAIOTCA: OMKMAAcMbie (OPMBI
06/1a4HOCTH, UX BBICOTH H KOJMYECTBO, MPOTHO3 OCAAKOB, IPOJIOIDKATEFHOCTE CYyNICCTBOBAHMS
obnauHocTH Hag 30HOH NOXKAapa, CKOPOCTh M HaNpaBleHHE BEAYDIEr0o IIOTOKa, BLICOTa
pacnonoxerns uzotepmsl 0°C u munyc 10°C u apyrue napamerpsi (cM. 8.3).

8.6.2 Crparerus u TakTHka AB B 3Ha9MTCNBHON CTEHCHH ONMPEAESIOTCH BHIOOpPOM
TeppaTopuy (paiioHa), THIOM o06naxos, o6maydbIX CHUCTeM M cTaaMii ux passurus. Beibop
TEPPUTOPHH OCYIICCTBISETCS B 3aBHCHMOCTH OT HaIIPaBJIEHMS H CKOPOCTH NepeHoca ob6naKos,
BO3MOXHOCTH HX "BHIBEIeHUSA" Ha 04ar noxapa.

Ipu eoLiBicHUH 0OIAKOB, IPUIOHEIX JUIS BO3NEHCTBUS, CHTYallus Hpu3HaeTcs paboueit,
ecma ofnaxa, NPUTOJHBIE AN BO3AEHCTBUA, OTCYICTBYIOT, TO CHTyalHs OICHHBACTCA Kak
Hepabozas.

8.6.3 ns BbiBNeHUA B 00/MaKe yJacTKOB, OPHIOIHBIX LI BO3AEHCTBHS, BLUIENAETCA
"pribpansas 308" HIM "MHIICHD".

BriaeneHue TEPPUTOPHH  OCYIIECTBIETCA CICGAYIOIMM o6pa3oM: Ha KapTe U3 HEHTpa
ouara I0Kapa, HaBCTPedy BEKTOPY BETPa Ha YPOBHE BEAYLIETO ITOTOKa MPOBOAMTCS HpaMad
yuHus. Ha Helt OT BHeiHe} rpaHKIBI TOXKapa OTKIAABIBAETCH OTPE30K, paBHblit 0,5-1acosomy
IEepeHoCy BO3NYIIHBIX Macc (Bpems cpabaTeiBaHMa pearenta ~ 30 Mun). Yepes KoHenm oTpeska

* Ilpn Hamu4HH
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NPOBOAAT NEPHIECHAMKYIIPHYIO NHHHIO, HA KOTOPOH BIPABO U BJEBO OT TOYUKM NEPECEUCHMA
OTKJIAIBIBAIOT OTPE3KH, PAaBHBIC AHaMeTpy obnaxa (~4-5 kM). 3aTeM napavielbHO YKa3aHHOMY
NEePHEeHAUKYNAPY Ha paccrosHud 10 xM OT HEro HaBCcTpedy BEKTOPY BeTpa IPOBOAAT
aHAIOTHIHLIA OTpe3ok. COCHHHUB KOHIIBI OTPE3KOB, IONYy4alOT IPAMOYIOIbHHK, KOTOPBIH
0603na4ar0T Kak "nonurox”. I'PaHUIBE IOJHIOHA B [IPOLIECCE NPOBENEHNS paboT YTOUHMIOTCH H
KODPCKTHPYIOTCS B 3aBHCHMOCTH OT IONGJaHMd OCAOKOB Ha OdYal I0XKapa HIM JECHYIO
TEPPUTOPHUIO NIPH NPOBEEHHH NPOPUNIAKTHIECKHX MeponpuaThii 1o cHkermio KIO, a Taoke
TIpY H3MEHCHHHM TPAHAL MOXAapa.

8.6.4 IIpu omenke NPUrogHOCTH 0GNAKOB M OGNAYHBIX CHCTEM 14 BOSNEHCTBHA A
TePPUTOPUM HOJUIOHA HCIIOIB3YIOTCS napamerphl, npuseacHusie B 8.3 (Hyr, Hyp, AH, ta 1, tar, W, q
U T.4.)

B Tabmune 8.3 npuBenensl Kraccs 064aK0B ¥ 061a4HbIX cUCTeM, PHrogHbIx g HBO.

Tadnuna 8.3 - uana3on 3nadeHuil NapamMeTpoB 00)1aKoR U 001agHLIX CHCTEM, NpHroausix 11a UBO, o
METCOPOIOTHYCSCKHM YCIOBHAM H JaHHHIM PagHOIOKAUMOHHKX HabmoaeHul

TapaMerpsi Knaccr1 o6makos # 061aysbix CHCTEM
obnaxa Cu Cong Cb As-Ns As-Ns-Cb As-Ns
Hy ;. KM <1,0-1.5 <1,5-20 0,1-1,0 0,1-1.0 0,1-1.0
H; . kM 1,2-6,0 5,0-8,0 1,0-50 1,0-7,0 1,0-6.0
AH, kM >0,6-5,5 23,0-8,0 0,5-5,0 05-50 0,5-50
B tyr °C Or-410-20 | Or-18 10-60 | O1-26 n0-15 | Or-18 50 -60 | Ot -18 10 -50
B W, M/c 2,0-12,0 2,0-40,0 0,02-02 0,08 - 30,0 0,02-0,2
K, MYc 10 - 300 200 - 15060 13-15 50 - 1000 13-15
L o 0.1-15 0,5-10,0 0,1-03 0.1-10 0.1-03
?.KI‘/MZ (MM) 0.01-48 27-95 0,02-0 0,02 - 0,41 0,02 - 0,48
___Zd’ bz 10-28 28-75 §-28 28 -68 8-28
8.6.5 Henecoobpasznocts AB  onpepensercs Kak  3KONOTHYECKHMM, TaK H

METEOPOTOTHIECKUMH YCTIOBUAME.

8.6.6 KauectBenublii nokasatens 3¢dextusHOCTH BO3pedicTBua Il ouenuBaerca
CemyIoIHM o0pa3oM.

PaccunTniBactca BennanHa Ah* = hy — H, .. C noMOolb10 HOMOrpaMMEL, IIPUBEICHHOM Ha
pucynke 8.4a, nanee 110 U3BECTHHIM 3HadeHuwIM q # Ah* onpenenserca 3pasenne napamerpa Ry,
XapaKkTCpU3YIOIIETO Pa3MEP YaCTHI MCKYCCTBEHHO BBI3BAHHBIX  OCAAKOB BOMM3M HIDKHEH
rpasuns 0bnautoro cnos. Iapamerpst hy 1 H, - 3ana101ca B kunomerpax. 3aTeM 110 pucynky 8.46
no H3BeCTHEIM 3Hauenmd H,, T, OCPEAHCHHOH OT NOBEDPXHOCTH 3€MJIH A0 BHICOTHI HIMNHEH
rpaHuLB 001aKa, ONPEIeNseTC BeIMINHA DapameTpa R, KoTOpas XapaKTepusyer yMEHbLIERAS
pasmepa 4acTHIl OCaZKoB B MofobaaunoM ciioe. Beranras R; u3 Ry, nomyunm Benmumny AR.
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C noMomp10 HOMOTPaMMBI, IPHBEASHHOM Ha puUCyHKe 8.5 Mo m3sectHOMY AR ompexensercs
BenuuxAa R; — pasmep yacTHn y seMid. 3nadedue noxasarens 3b@exruBHocTA BozgercTsms I1,,
paccuuTHBaeTcA 10 hopMyne

o, =R,-R,, (8.3)

rae Ry, — HauMessee AOMyCTHMOE 3HAUCHUE PANHUyCa JaCTHH UCKYCCTBEHHBIX OCAAKOB, PABHOE
10-2 cm.

R, yeren. R;
2500 — 001 - - - : e
b 500 - 4
2000 A &
' 400 - 3
1500 - v
: 300 - 2
2 M
1000 :
; 200 -
. 1
500 -
3 100
0 T T l 0 T T T T |
0 2 4 6 0 05 1 15 2 25
Ah, xm Ah, xm
a) 0)

Puc. 8.4 — Homorpamme! st pacueTta BelMunHb R, (a) o u3BecTHHIM G B Ah* =hg—H,
1,2,3,4-39 =04;03;02; 0,1 I/M’ COOTBETCTBGHHO M BETHIHHHI Rj () o u3BECTHRIM
BeHarHaM H, M OCpeIHEHHEIX BEJIMIMH OTHOCHTEIFHOM BIIAKHOCTH (f Y mesxay semneii n Hy, 0
1,2,3,4,5-f =90; 80; 70; 60; 50 % coOTRETCTREHHO.

Ha pucynke 8.5 nocpeacTeoM BEpTHKaIBbHBIX JIMHHUIH BBIAenieHo Tpu obnactu: obnacTs
3HaueHuit R;, npu xotopeix Il > 0 (I), obnacts I, <0 (I11) # nepexoxras obmacts (11).
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300 -
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Puc. 8.5 — HoMorpamMa J71s pacdeTa BeJHINHH R o m3eectHoMy AR =R, - R;

8.6.7 Kpome onenxu I1300 u 1128, onpepentercs nenecoobpasHoCTs BBEICHUS PEATeHTa B
obnaxo. AHaNK3 BIPOH3BOXHTCS TIOCPEACTBOM HOMOIDAaMMBL, IPHBEIEHHOH Ha pUcYHKe 8.6, s
HCIIONB30BAHUA HOMOrpaMMbl HeOOXOXHMB! JaHHBIE O TeMieparype M CKOPOCTH BOCXOSIIX
JBHXEHHH BO3AYXa Ha YpoBHE /i, @ TaloKke HyXHO 3HaTh Benwumay g. Ha pucynke 8.6 xaxnas
TMHNA (COOTBETCTRYIOIIAY MOCTOSHHOMY 3HAYCHMIO () AemdT rpaduk Ha ABe wacTH. Bepxuss
TIpaBas 9acTb onpenenter o61acTs 3HaYeHUHA W, G, t, IPH KOTOPHIX BBE/ICHHE PEareHTa B 06aaKo

HeuenecooOpa3Ho, HWKHAA JieBasg CTOPOHa — o0nacre HenecooGpasHOCTH NPOBENCHHA
BO3REHCTBHSA.
60
4§ S
50 |
3
40 2

20 ¢

0

-5 -9 -13 -17 =21 -25

Puc. 8.6 — HoMorpamma [1s1 OLICHKH Neeco00pa3sBOCTH BBSICHHS peareHTa B 00ako
1O H3BECTHBIM ty H W. I — 06nacTh t,, M W, IpH KOTOPBIX BBEJCHHE PEarcHTa
nemecoodpasno; II — ofmacrs t; M W, NPM KOTODHIX BBEJACHHE pearcHTa
Hemenecoobpasuo; 1,2, 3,4,5-9 =0,5; 0,4; 0,3; 0,2; 0,1 T/M° CoOTBETCTBEHHO
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B uenoM nposesieHue BO3ACHCTRHAA C IENBIO YBEIMYCHUS OCAAKOR HEnecoofpasHo B TeX
ciyyasx, koraa I, 1 I1,, MMeroT nonoxuTensHEIC 3HAYCHUA; B TEX caydasx, koraa npu I1,,, >0
sHauenue I1,; <0 wim opu I1,,, <0 3nagenue I, > 0, BoznelcTBHE NPOBOANTE HE PEKOMEHIYETCS.
8.6.8 IlpunaTde penieHus 0 BO3ASHCTBHH COCTOMT U3 BHIGOpa MeToxa BO3ACHCTBHS NpU
HATMYHH IIEPCHEKTUBHOTO 00aKa, ONpeseNeHIA HOPMbI PACXOAA PEAreHTa M PACyeTa KOOPAWHAT
To4eK 3acepa. IIpM 3TOM OCYyIIeCTRASeTCS YTOYHEHHE XAPAKTEPHCTHK 00NAKOB B MOMEHT
BPEMEHM, KOTA3 OHH OyOYT HaxXORUTbCH Ha YHAICHHH OT TOYKH BO3jaeHcTBHA ~ 10-15 xm.
Vrounenuio noanexar Hyy, Hyr, AH, I, f, W — cpeansad ckopocTs BOCXOASINErO MOTOKA H

HANPABJICHAE NepeMelneH s 00naka o BeAyLeMy IOTOKY.
8.7 Texnonaornsa AB TBepaoi yriexkucnoTon

8.7.1 Pacuer auunii 3aceBa

8.7.1.1 TBepnas YIJEKUCIOTa MCHONB3YETCA IPCUMYINCCTBEHHO 1A HCKYCCTBEHHOrO
YBEIHYECHAS OCAKOB H3 CICUCTOOOpasHbIX 00ONaKoB. 3aceR OCYIHECTBIAETCA BAONG JHHHM,
NEPIEHIHKYAAPHOR HANPABIECHHIO BETPOBOTO HepeHoca obnaurocty. Ilpyu aTOM IMMpPHHA 30HBL
KPHCTAIUIH3aIMH MOCIE 3aCCBA HOCTHTaeT 3-4 KM, 3 30Ha HCKYCCTBEHHO BBISBAHHBIX OCAJIKOB B
BalpaB/CHHH BETPOBOI'O TIEPEHOCA COCTABAACT B CPEIHEM PACCTOAHUE ¢ 2-4acoBOTO IIEPSHOCA.
IToapepruascs 3acesy noyoca crouctoobpasznoi ob13IHOCTH 0beCTIeYHBaET Ha NIONIALY I0XKAPa
BHIIIAJICHHE [HIIb HEKOTOPOTro AONONHHTENbHOTO oOkema ocamxos. Ecmm cronctoobpashas
obnayHOCTE NPOJO/KACT HENPEPHIBHO HATEKaTh B HANPABIEHHM JIECHOIO  TOXKapa, TO
BO3JACHCTBHE TIyTeM 3aceBa IpPAaHYIMPOBaHHON TBEPHOK YIIEKHCHOTOH IPOM3BOAUTCA
NapannebHbIMU KyPCaMy ¢ TAKHM PacuyeToM, YTOOB! TPaniisl 30H KPHCTAIUIH3AIMM COBIIAATK
Hin 6sum 6mmsku Apyr or apyra. CxemMaTH4HO 3aceB CIIOMCTOO0pasHOH O6IaYHOCTH ONHUM

CaMOJIETOM MOK33aH Ha pucyHkax 8.7 8.9.

:

> i
j

s

h

i

i

nepeHoc

Puc. 8.7 — Cxema 3aceBa CHONCTO00pa3HEIX 00MaKOB
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woR
Vs S
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Puc. 8.8 — CxeMa 3aceBa CIIOMCTO-AOKAEBOM 0612a9HOCTH (As-Ns)
I:J —  BHENIHHH BUIUMBIH KOHTYp 00naunoll cucTeMnl As-Ns;

—  BHEIHMi KOHTYP palMoIOKauMoHHo#t oTpaxkaemocTn Ig Z, ~ 0,6
m=10"cm™);

—  30H2 OPMHPOBaAHHS OCATIKOB, OTpaHHYCHHAsi H30KOHTYpOM Ig Z4 = 1,6
(n=10"%xm");

--------- — wMapwpyt CMJ;
A - H\anpasieBHe IBHKEHHS 00JaYHOCTH
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Hl& DOAEDRHACTS.

| B N
80

]

Puc. 8.9 — Cxema 3aceBa CNOHCTEIX H CIOHCTO-TIOKIEBBIX 00nakos (Ns-As) ¢
PacrionOKEeHHEM MKy HMMHM HHBEPCHOHHBIX CIOB (a — BEPTHKANLHBIA pa3pes,
6 — ropusoHTanbHBIA paspes).

— BHCIUHHAW BAAMMBLH KOHTYP CIOHCTBIX H CIIOMCTO~HOKIACBBIX 0071aK0B;

— BHCIIHHH KOHTYD PaXHOJIOKARHOHHOH oTpaxaceMocTH Ig Zq =0,6
(m=10"em");

— 30Ha qaogmn]ponanua 0CaIKOB, OTpaHMUeHHas H3IOKOHTYpoM 1g Zg = 1,6
m= 10" em )

--------- ~ wmapupyr CMJI;
Hy - ypoBeHb KOHJEHCALHH;

A — HanpasieHue IBHXEHHA 00NauBOCTH
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8.7.2 HopmupoBanue pacxoa pearesra
8.7.2.1 Jing BbI3bIBaHHS OC3AKOB B 003aKa BBOANT PEareHThl B CTPOrO OIPaHHYCHHOM
KOJTHYECTBE. ITO KOIHYECTRO ONPEACIAETCA KaK HOPMa Pacxojia Peareura.
Hopma pacxona peareHta Opd OCYLIECTBACHUH BO3JCHCTBUA TBEPHION YTIEKHCIOTOM

BhLIpAXaeTcs KoauuecTBOM M B rpaMmax Ha 1 kM nu#un 3acesa. 3Hadenue M onpegenserca no
HOMOIpaMMme, NpeAcTaBNcHHolM Ha pucyHke 8.10.

M, r/Kkm

800 -

L )

w, cM/c

0 T L) 1
0 20 40 60

Puc. 8.10 — Homorpamma 1 onpenerieHEA HOPMBI pacXoa TBEpAOH yriekuciorst (M)
no M3BeCTHEIM t U W: 1,2, 3,4 -1=-8,-12, 185, -25 °C COOTBETCTBEHHO

8.7.2.2 Jna onpenenenus M TpeOyercs 3HaTe TeMumeparypy BO3LyXa W 3HAYEHUE
CKOPOCTH BOCXOJIAINMX JABHXKEHUHA Ha ypoBHe hg , a TaKKe BEIUIHHY q.

Ecnu ywacrok o6naka, npurogHsiii s BO3AEHCTBUA, COCTOMT TOJABKO U3
REPECOXJIMKACHHBIX Kaneib, To 3Hadenue M Oepercs Takum 06pasoM, KaKUM OHO ONPEACHNACTCS
HOMOTPaMMOH.

Ecnu yuacTok 061aK0B, NPUTOMHBIX A5 BHI3IBAHUA, COCTONT M3 KANeabh ¥ KPHCTALIOB
1 0613K0 1eMKOM CMELLIAHHOTO CTPOSHUS, TO!

-~ TIpY BBINAJCHHH OCAIKOB 3Hauenue M, RalieHHoe o HOMOrpamme, HeoOXoauMo
YMEHBLUHTD B 3 pasa;

— Dpu OTCYTCTBHH OC3JKOB 3HaueHue M, HaliieHHOe IO HOMOIrpaMme, HEOOXOAMMO
YMEHLIIUTS B 5 pas.
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8.7.3 TipakTnuyeckHe peROMEHIaUHH 0o BO3JACHCTBHIO Ha c/I0HCTOOOpasHble
ob.1aKa

8.7.3.1 Tlpu Bo3nelicTBuu Ha coMcTOOOpasHEIe 001aKa ClieAYET YYHTHIBATh CICIYIOIIAC
IKCTIEPHMEHTANbHO YCTaHORACHHBIE daxThi [15, 17, 34, 38, 41, 42]:

—  LIAPHHA 30HbLI KPHCTAJUIM3AHHH OT OZHOM IHHUH 33CeBa C IPUMEHEHHEM YIIICKHCAOThI
CO2 s cpennem cocraBiser 3-4 kM;

— rayOMHa 30HBbI BBI3HIBAEMBIX MCKYCCTBEHHBIX OCA/IKOB B HaNDaBICHHH BETPOBOTO
nepenoca ofbIYHO COCTaRiser paccrossue coorTsercTByiomee 40-60-MHHYTHOMY BETPOBOMY
HepeHocy 06naKoB, JOCTHIad HHOTAA 3Ha4eHHit 90-120-MMHYTHOTO MEpeHoca;

— Haubonpllee KOAMHECTBO OCAAKOB BHINAZACT HA PACCTOAHMH OQHOH TPETH ryGHHBI
30HbI UCKYCCTBEHHBIX OCAJIKOB OT 30HbI BOZICHCTBHA.

8.7.3.2 Hcxoas u3 onbiTHHIX JauHbX (8.7.3.1), paccuuThiBaeICA CXeMa NIPCACTONIUCH
paborsl mo 3aceBy oGnakoB. JUim pacyeTa ynoOHee BCErO BOCNOJb30BATHCS XAHHBIMH
PajHONOKAlHOHHLIX HaOmozaenuii o6nakoB, a TaKKe CBEJACHMSIMH O TEMHAEPATYPHO#H
crpaTuuxauny arMocheps ¥ BEPTHKATEHBIM pacTipeeNieHHeM CKOPOCTH M HanpaslieHus BETpa
N0 pe3yIbTATaM CAMOIETHOrO BEPTHKAILHOrO 30HAUPOBaHHUA aTMOCHEPSL.

8.7.3.3 Ilpu 3acesax ci10ucTo0OpasHON 00Ja4HOCTH CaMOJIET IPOU3BOAKT 3aces 001aK0B
BAOIE NMHHH WIHHON 20-40 KM, pacnojoKeHHOH NEPNECHANKY/PHO HANPAB/ICHUIO BETPOBOTO
nepexoca o6naxos. O6bidHO cOPOC YIICKUCIOTH IPOH3BOAHTCS Hall BEpXHEH KpoMKoH o6nakos
NPy YCROBHH, YTO TEMIEpaTypa BO3Oyxa Ha 3ToM ypoBHe Hmke MuHyc 5°C. Ilpu 3toM
OCYILECTBIAETCA TaK HasbiBaeMblit "luTopHbili" 3aceB 001aKOB (3aCEB B BEPTHKAILHON IIIOCKOCTH
BHH3 OT YPOBHA NOJETd CaMONETa HA NPOTSHIKCHUH MHTEPBATA MOJHOTO HCHapeHHd [paHyi
YIJIEKHCTIOTRI) C HOPMaMH Pacxoja, ONpPeACiNeMBbIMA XapaKTEPUCTHKaMK oOnagHOH CHCTEMbl.
Pacxon CO, yBenuuusaercs o Mepe pocTa TOMHIHHB 006aaynoro cnog. Tak, eciiv NpH MOUIHOCTH
cos nopaaka 500 M u TeMmepatype Hike munyc 5°C, o cocrasiser okono 0,3-0,4 xr #a 1 kM
OyTd, TO npu MowHOCTH 1 XM pacxox pearenta pocruraer 0,8-1,0 xr/km B T.4. OnTHManbHbii
pasmep rpadyn "cyxoro" neaa npH 3aceBe cocraBiier 1,0-1,5 cm u Boibupaerca u3 ycraoBus ux
IIOJIHOTO HCapeHHs B 00.1a4qHOkR cpene.

8.7.3.4 TlpocTpaHCTBEHHLIH pa3HOC MOCHCAOBATEIBLHBIX HHHHH 3aceBa 001a4HOH
CUCTEMBI OIIPEICNACTCS 3HAYCHUEM CKOPOCTH TiepeHoca obnauroif Macce! BerpoM. 1o aanHbiM 0
HanpaBJieHAM U CKOPOCTH BETPa ONPENESeTCs AIHHAE B MECTONONOKEHAE TMHHYA BO3ACHCTBYA,
KOTOpasi 0ObIMHO PUKCUPYETCH yTeM "NMPUBA3KH" €€ KOHEHHBIX TOYEK K ONPEENCHHbIM TOYKaM
Ha MectrocTy. OBpasyloluecs B pe3yabTaTe BOSACHCTBHI 30HBE KpHCTALIM3AUHH B 06naKax u
COOTBETCTBYIOUIHE HM 30HSI BbIIaACHHA OCAAKOB HMEIOT IPH ITOM XapaKTCpPHRIA BHR 3MEHKH.
Iiupusa 308 OCA/IKOR B PE3ybTaTe NPOLODKAIOILENOCH ACHCTBAA PEArcHTa BO3PACTACT IO MEPe
yIasicHus OT MECTa 3aCeBa U Y€Pe3 HEKOTOPOE BPeMsl IOCTHIAET MaKCHMYMa.

8.8 Texuonoras Bo3xeHcTBEN Ha KOHBEKTHBHLIe 00JaKka

8.8.1 Ha Onok-cxeme, npeacrasineHsoii Ha pucydke 8.11, wuunocTpupyercs
NOCIICAOBATEIBHOCTD MEPONPUATHIM, BBINONHASMBIX B TNPOLECCE TIOATOTORKA H HPOBEAEHHUSA
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ONEPaTUBHEIX paboT no BO3ACHCTBHAM Ha KOHBEKTHBHBE obnaka. IIporHos ycaosumii
cocrasaserca OO Pocrigpomera W COCTOMT M3 NPOrHO3a CHHONTHYECKOIO TNONOXEHHS
(mepemetenns 1 3BomoiHs Gapuueckux o0pasosanuii, poHTOB, OONAYHBIX CHCTEM) H IPOrHO3a
pa3BuTHA 00J1aK0B, IPHIOAHBIX A BosaeticTui. Ilpornos cocrasisercs Ha 12 9 ¢ neneHuem Ha
3-yacoBpic uHTEpBavLl. Hanuuue B nporHose MHQOpPMamMH O NPUTOAHOCTH 00NaKOB s
BO3ACHCTBHS CIYXHT OCHOBaHMEM jnsi opranusanun paGor no MBO. KonmuectBo M cpoxu
BBUIETOB ONPE/ACISAIOTCS OXMIAEMOH NPOAO/HKHTENBHOCTBIO NpeOhiBanus Hal pafioHOM pabot
00/1aK0B, M3 KOTOPbIX MOTYT BBINIaaTh OCAAKH.

§. [Iporsos passnTHs KOHBEKTHRHONA ofnaunoCcTH

2. Panuonokaimonusii 006i0p npocrpascTsa.
O6rapyxenne OIIB
CBepXkparkocpodHbli HPOTHO3 Pa3BHTHR 0ONaKOR

3. BuineT camoneTa B safanuii paifon Jis UcCaeOBAHNS .
XapAKTEPHCTHK OG/IAKOR 1 TIPOBEIEHHS 3aCeRa !

4. Pacniossiasafye 0GIAKOB, MPUrOIHELX 194 UCKYCCTBEHHOIO |
BHISHIBAHUA OCATKOB C HCAIOMHIORAHUEM CAMONETHBIX
TEeXHHYECKHX CpencTs i

i

! 5. OneparuuLIit 0TO0p 06:12K0B 118 38C€Ba Ha OCHOBE KOMIUIEKCA |
| KpUTEPKEB TIPHIOTHOCTH ¢ Henonb3osanieM MPIL i
i YrouHeHue KOOPAHHAT OGNAKOB H CKOPOCTH 1K HIEPEMEIUEHHA

T

6. punsTie pelleHus 0 METOLE BO3EHCTRHY,
ONpeAeNeHHE KOOPAUHAT 3acena

|
i
;

7. Ilpopegenue 3acepa 06NnakoB

8. OneparusHbiil KOHTPOE 3GOGEKTHBHOCTH BO3RCHCTBUA

i

P
P

‘3 OCaIKOMepHas
camoner(bt) i ‘ MPI cam::er:pﬂ

Puc. 8.11 — Briok-cxeMa onepaiuif Ilo Bo3AeHCTBHIO HAa KOHBEKTHBHBIE 0fnaKa.
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8.8.2 Pemenue o Havane mpoBeaeHus paboT NpuHUMaeTca pyKoBOAMTeNeM BO3AeHCTBUH
Ha OCHOBaHWH NIPOTHO32 fIOTOAAbl, aHAIM33 TEKYIeH CHHONTHYCCKOIH HH(OpMaIHK 1 CBeeHHH O
(daxTHIeCKOii MOroJe B paioHE JIECHOTO NOXapa u ero coctosnuy. IIpu 9ToM B nepeylo odepens
Y4UTBIBaeTCA HHPOPMauHUa O HaIHYHH B palone paboT NPUroAHBIX LY BO3ACHCTBHA ODJIAKOB IO
JIRHHBIM METEOCTaHIMH H OCTOB, METEOPONOIHYECKOTO paguoiokaTopa, MHC3, skunaxeii BC u
JIP.HCTOUYHHKOB HH(pOpMALIAH.

8.8.3 OcHoBHBIE pa3iiMyHa B TEXHOJOTMYCCKHMX LMKIAX NPOBEIEHUA BO3XCHCTBMH Ha
obnaxa pa3nuuHeix GOpM 3aKIIOYAIOTCS B criocobax M cxeMax 3acesa obnakos ¢ Gopra camonera
[15, 18, 43]. Tak, nociae yCTaHOBJIEHHA COOTBEICTBHA NApPaMETPOB KOHBEKTHBHbIX 00/12KOB
KPHTEpHAM MX TPUTOAHOCTH K 3ace€BY W NPHMHATHA PEIiCHHd O npoBeieHHH paboT mo 3acesy
IKHIIAXKyY CaMOJIeTa JaeTcs KOMaHa O BLIXOAe Ha py6exu 3acesa M O TIOATrOTOBKE K 3aCeBY.

8.8.4 Ilpu 3aceBe OTACHBHBLIX H30JHPOBAHHBIX MOIIHBIX KOHBEKTHBHBIX 00JIaKOB CaMosieT
nubo nepecexaeT ux BeplwuRy (pucyHok 8.12), aubo nponeraer Ha Bbicore Huxxe 200 M nox ee
BEPXHEH rpaHuuei.

B MOMEHT mnepeceyenus caMOJIETOM BepXHEH rpanuns! obnaka ¢ Gopra camosera
TPOM3BOAMUTCA OTCTPEN nuponarpoHoB. TakuM 00pa3’oM, OCyLIECTRISETCH NOCHEA0BaTENbHbIH
38C€B Bcex OONAakoB, KOTOPbIe MO CBOMM XapaKTCpPUCTHKaM YIOBAETBOPAIOT KPHTEPHAM
HPUrOAHOCTH /18 3aCEBa C LENbI0 H3MCHEHHS PEXKUMA OCAAKOB,

8.8.5I1pu 3aceBe MHOTOBEpIUMHHBIX 004aK0B B IEPBYIO O4€pEAb IPOUIBOATCA 32CEB TEX
0611aK0B, KOTOPLIC HAXOAATCA B CTAJMH POCTA H Y KOTOPHIX 3HAYEHHS TEMIICPAaTyphl Ha YPOBHE
Bepxuel rpanunel Haxoastes mke 0°C (prcysok 8.13). Kputepuu OpurogHoctn obnaunbix
KI1acTepoB (CKOMIEHHH) A% 3aceBa B LEJIOM aHANOrM4HbLI NOAOOHBLIM KPHUTEPHSM s
M30JIMpOBaHHbIX 061aK0B. BroA pearenTa B 067aKa MOXKET OCYLUSCTBIATRCH C BEpXHEH, HUKHEN 1
Goxosoif rpanuir 06makos. Pacxol NMPONATPOHOB HA 3aceB KaXZOH BePIIMHBI NPUMEPHO
COOTBETCTBYET HX PACXOy Ha 33CEB H30IMPOBAHHBIX OHOIUEHKOBBIX 0051aK0B [15, 35, 44]. 3aces
KY4eBO-TI0XKAEBOH 00Ja4HOCTH MPOH3BOAMTCA HCKIIOMUTENSHO © BEPXHEH IpaHuubi 061aK0B.
Cxemnl 3aceBa OTACIbHLIX OJHOAYEHKOBEIX KyYE€BO-IOXICBHIX OONAKOB H MHOTOAYEHKOBBHIX
npueeicHsl Ha pucyHkax 8.14 u 8.15 coorsercrBensHo. Cxema 3aceBa KyueBO-10XAEBO
001a4HOCTH,  PAcmONONEHHOH CPENM  CJAOMCTO-JOXKAEBOH  CHCTEMBI  OONAaKOB  Takke
OCYLIECTBAAETCA C BEpXHeH rpasuub! (pHcyHoK 8.16).
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Prc. 8.12 — Cxema 3aceBa OHHOTIEHKOBOTO MOMIHO-Ky4eBoro obiaka (Cu Cong)
a — BePTHKAILHBIA paspes ob1aka, 6 — ropu3oRTaEHEI paspes obnaka.

- BuIWMas riepudepHiinag gacTe o6naka;

— BHENIHHHA KOHTYP PajIMOIOKALHORHOMH oTpaxaeMocTH Ig Zy ~ 0,6
(m=10"em");

— 30Ha GOpMHPOBaHKA OCAIKOB, OFPaHHYCHHAsA H30KOHTYpoM Ig Z3 =~ 1,6
(n=10"%w";

20
o
%

x
0

"
X
0

s

ke
o

% —  aKkTHBHa% qacTh 30, orpanuYeHnas H3okonTypom Ig Zy 2,6 (= 10"cm’!);

H,s - BHICOT2 00JIAYHOCTH BHANMaN;

Hy — BbICOT2 06MaUROCTH PRARONOKALKOHHAS;

H, - BBICOTA OT 3¢MJIH A0 BepXHel yacty 390;

H, — YPOBeHb KOHACHCALMH;

Ah — BBICOTa OT HyJI€BOH H30TEpMEL A0 BepxHeii wacTi 300,
-------- - MmapupyTr CMJT;

A — HanpabjeHHE JIBHXEHHA 061agyHOCTH
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CXEMS BHECOHUH RLIIUHTS
Hoam
s

3
Lo AR
b
s

HABCPCHURN B CHOR

@ Tt 36

Puc. 8.13 — CxeMa 3aceBa CHCTeMBI MOIIHO-Ky4eBbIX o6makos (Cu Cong)
a — BEPTHKAIBHBIA paspes obnaka, 6 — ropH3OHTANRHE paspes o61aKa

— Buaumas nepudepuitaas gacts obiaka;

~ BHEHIHWH KOHTYD paaHOJOKalHOHHOMN oTpaxaeMocTH Ig Zy=0,6
(M=10"emy;

~ 30H2 (OPMHPOBAHKS OCA/IKOB, OTPAHHYCHHAA HIOKOHTYpoM 1g Z4 = 1,6
(=10""em’);

~ akruBHas acTe 3P0, orpaHHyYeHHAN UIOKOHTYpOM 1g Zy =2.6 (n= 107 emy;

Hx — yposenb KoHAEHCALHH;

Ah — TONH{MHA HHBEPCHOHHOTO CJION;

A — RamnpapJcHHE ABHXEHHS 00a9HOCTH;
------- - — MapupyT CMJ1
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Puc. 8.14 — Cxema 3aceBa MOHIHO# KyueBo-gox;1eBo# obnaunoctu (Chb)
a — BepTHKAIBHEI pa3pes o6raka, 6 — ropH3oHTATEHEIH pa3pes oblaxka.

f

BHCIIHH BHAMMELH KOHTYD MOHIHOH Ky4eBO-103%eBoH obnagnoctu (Cb);

2

!

BHEIIRHI KOHTYp PalHOI0KanHOHHOM orpaxaemocty 1g Z, = 0,6
(n=10"om");

}

30Ha (POPMHPOBABUA OCAAKOB, OYpaHHIEHHAA H3OKOATYPOM I1g Zy~ 1,6
(n=10"w");

axTuBHas yacTs 3P0, orpannyerHas H3OKOHTYpoM g Z4 " 2,6 (n= 10"em™);

BRI
7,
i

pe: 2

H* — ypoBeHB KOHACHCALHMH;
A — HampaBlicHHE IBHXeHHUs: 00TauHOCTH,
-mm—m— — MapmpyT CMJ1
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Puc. 8.15 — Cxema 3aceBa MHOrOSIEHKOBOH MOIIHOH Ky4eBO-10XAeBo# obnaanoctn (Cb)
a — BEpPTHKATbHBIN pa3pes obnaka, 6 — ropH30HTaNbHBIN pa3pes obnaka

— BHCHIHHI BUIHMBIH KOHTYp MOIIHOIT Ky4eBo-amKaeBo# obnaynocTs (Cb);

~ BHCWHHH KOHTYP PalMOJIOKallHOHHOH OTPaXaeMocTH Ig Z4 ~0,6
(n=10""em");

—~ 30Ha GOPMHpPOBaHHSA OCAIKOB, OFPaHHYCHHAsA H30KORTYpoM 1g Z; ~ 1,6
(M=10"%cm™);

% —  axtHBHax gacts 3P0, orpannYeHHas H3OKOHTYPOM Ig Zy 2,6 (= 10"cM);

H® — ypoBeHb KOHEHCALHN;
A — HanpaplieHHe JBWXEHHA O0NaTHOCTH;
-------- — mapwpyT CMJ1
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T -1 t 1 T 7 T
k8] R. #m

E=3
[ ]

o

Puc. 8.16 — Cxema 3aceBa CIOMCTO-KY4eBO-10XAeBOH 06129H0cTH ccTeMsy Ns-Ac-Chb
a — BepTHKAILHLIH paspe3 ob1aka, 6 — ropusoHTAIBHEH paspes obiaka

— BHCUTHHH BHAMMBI KOHTYp o6nauHoM cHcTeMbt Ns-Ac-Cb;

-~ BHEHIHMIH KOHTYD PaJHOiOKalMOHHOMN oTpaxaemocty Ig Zy ~0,6
(m=10""en");

30Ha $OPMUPOBaHHSA OCAIKOB, OrpaHHYCHHAd H30KOHTYpoM Ig Z; = 1,6
(n=10"%m");

{

axkTHBHas 9acte 3P0, orpaHHyeHHas U3OKORTYpoM Ig Zq=2,6 (n= 10%my;

H* — ypoBens konaeHcalmH;
A —~ HaNpaBICHHE JBHKEHHS 00IAYHOCTH;
ew-n— — MapipyT CMJI
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9 Opranusanis BhINOYHEHHE M0JeTOB 11A AB Ha o61aka ¢ neisio
TYHUIEHHsI JIECHBIX N0XKapOB

9.1 OO6wmHe N0J0XKEHHT

9.1.1 Brinonnenune noneroB i AB na obnaka ¢ uennio UBO nna cHuxeHus kiacca
TIOXAPOOIACHOCTH JIECOB W TYHICHMA IIECHBIX TIOXAapOB, KaK INIPABMNO, COBMCINACTCS C
apHalliOHHLBIM NIATPYIMPOBAHHEM NP TIPOBEACHHH aBUAlIHOHHOMN OXPaHBI JIECOB OT NOXKApOB [45,
46] w1 BHINONIHAETCA LENeHanpaeieHHo [36, 47].

ABHaNHOHHOE NAaTPYIHPOBAHME JIECOB B II0XKAPOONACHOE BPEMS [OAa NPOBOAMICH C
HEJILI0 CBOCBPEMEHHOTO 0OHAPYKEHMs JICCHBIX 110XKapoB. JUI8 3TOTO HCNONB3YIOTCH CaMONeTSl
Tuna Mn-103, Au-2, An-26, sepronére Mu-2, Mu-8 u ap.

9.1.2 TlaTpysibHblC NOJETHI NPOBOATCS B COOTBETCTBHH C KIIACCAMMU IIOXKAPHON ONACHOCTH
no ycnoBusaM morogsl no ikaie B.I.Hecreposa win no MecTHbIM IIKanaM, YTBEPKI3EMbIM
derepanbHbiM  OPraHOM YNpPAaBACHMS JECHBIM XO3iiicTBOM 1o  npeacrasnenmo  OI'Y
"ABuanecooxpaHa”.

Ilpu V knacce mokapHOH ODacHOCTM B JiECy MO YCNOBUAM IOTOjibl €XKEIHEBHO
NpOM3BOAHTCA TPEXKPATHEIH OCMOTP TePPHUTOpHH, npH IV Kiacce €KEIHEBHO MPOBOIUTCA HE
MeHee ABYX 0bnetos xaxaoro mapupyta. Ilpu I kiacce nposoautcs 1-2 obaera mapmpyra B
teyenue aua. Ipu II kiracce narpyauposanue nposoautcs yepes 1-2 gps. Ilpu Hamuunu
(haKTHYECKOH TOPUMOCTH JiecoB TomeTrl npu Il Kiacce moXxapHOW ONacHOCTH 10 MOMEHTa
NpeKpailenns AeHCTBHA NOXKApOB NPOBOAATCA exexnesHo. [Ipu I knacce marpynuposanue, Kaxk
fpaBuIo, He nposonuTcs. JIpu GraronprATHOM pa3BHTUH NOFOAHBIX NPOUECCOB 1% BbiaaeHUA
0CaJKOB IONETHI MOrYT BBINONHATHCA IpH mioboM kiacce ¢ neibio HBO s cHukenns
N07KapHOM ONaCHOCTH B JIECY.

9.1.3 Kornaa BeUIET NPOBOJMTCA 10 12 4 MECTHOIO BPEMEHMU, CAEAYET PYKOBOACTBOBATLCA
TIPOTHO30M Pa3BUTHS KOHBEKTHBHOH obnayHocTH Ha TekymuH Aenb. HauGonee OGnaronpusitible
yenoeus and UBO nabmogarorca B 14-18 4 mecTHOro BpeMeHH B 0EpHOA MaKCHMaILHONO
Pa3sBUTHA KOHBEKTHBHOH 001a4HOCTH.

9.1.4 Tonersl MO MapipyTaM aBHanaTpyJIMPOBaHMA M OCMOTD JIECHBIX  INOXApOB
BBIMOJHAIOTCS HA MAIBIX M CPE;IHUX BHICOTAX Ha KPEHCEPCKOH CKOPOCTH, YCTAHOBICHHOH Uit
TPaHCHOPTHHIX [IOJETOB Ha A3aHHOM THIC camoiera wiM BepTouera. Iarpyseunii noser npn
XopoIieit BHAMMOCTH B PaBHUHHOHK MECTHOCTH BBHIMONHACTCA Ha UCTHHHOMH BhicoTe 600-1000 M, B
ropHo#i — 10 2000-3000 M. 3aceB 0611aK0B PearcHTaMH HPOU3BOAMTCS Ha BbICOTAX, ONPEIEIEHHBIX
uncrpykuuei [44], Ho ne Hke 1200 M.
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9.2 KoMILieKc TeXHHYECKHX CPEACTB Bo3aeiicTBHn HA GOpTY
JIErKOMOTOPHOTo (AH-2 H JAp.) BO3AYIHOIo CyXHa Ana AB na Moniabie
Ky4eBble 06Jjiaka

9.2.1 CamoneTHblfi KOMIUIEKC TEXHHYECKUX CPEACTB Bo3fdelicTBua B ofmeM ciyuyae
BKJIIOYAET:

—~  cnenuaIbHo 06opynoBaHHOE BO3IYIIHOE CYOHO:

~ TEeXHW4YECKHE CPEICTBa BOIAECHCTBU,;

—  CPEeACTBa U3IMEPEHHS TapaMeTpPOB aTMOCGepbi ¥ 061aK0B.

9.2.2 PaspaGotaHHblii BapHaHT KOMIUIEKCA TeXHHYECKHMX CpeACTB Bosacicreus [48]
npeArHasHadYeH A9 NPOBEICHHS ONEPalMii 110 BEI3BIBAHMIO OCAAKOB C IPUMEHEHHEM CaMOJIETOB
tHna AR-2. Janubiii BapHaHT BeIOpan U3 SKOHOMHYECKUX coobpaxennii. HeT npuHuMnMaibHbIX
OTPaHHYEHMH O NPUMCHEHHIO Ha MepeoxaaxacHuple obnaxa W TyMaHbl OPYrHX THIOB
€amos1eTOB, 000PYAOBAHHEBIX AHANOTHYHBIMK CPECTBAMH BO3ACACTRYS.

9.2.3 CpeancTea BO3AeHCTBHS BIUTIOYAIOT!

— CTaIMOHAPHO YCTaHABIMBAEMOe Ha GOPTY CAMOJETA SKCIIEPUMEHTATEHOE KACCETHOS
yerpotictso (OKY) s nuporexnuueckux reneparopos CAI-TI (CAT-1IM);

— TNUPOTEXHUYECKHIT CAMOJETHBIA asposonbuelii renepatop CAI-TT;

— YCTPONCTBO PY4YHOro BBOJIa NHPONATPOHOB B atMochepy [44];

— nuponarponst I1B-26 u ux moaubukauuy.

9.2.4 OKVY saBngercs cbheMHBIM 0DOpY/AOBaHHEM, YCTAHOBKA KOTOPOIO Ha CaMoJerax
AH-2 oCYIIECTBISCTCH € YUETOM KOHCTPYKIMH CaMONETa~-HOCHTENA,

Verpolictea OKY nonyckaloT HMX MOHTRX M npumcHeHue reepatopos CAT-II B
YCTIOBHAX aBTOHOMHOr0 6a3upoBanus camonera AH-2 Ha BHe6a30BIX adpoApOMax.

B cocrag xomiiexca 3KY Bxopar ase 10-CTROABLHEIC KAaCCeTht M CHCTEMaA YIPABICHUS.
Kaccers! ycTaHapnMBAalOTCS Ha BHEIIHEH nOJBeCKe M CHapsxkaioTca Ha aspogpome. Chcrema
YTIpaBJICHUA Pa3sMELIEHA B CAOHE CaMOJIETa.

9.2.5 Teneparop CAI-I1 aBngeTca pacxomHbiM H3IEAHEM pa30BoTC mpuMeHenus. Ox
NPCACTaBAACT COOOH YHWTapHBii MOZYNs MATPOHHOIO THINE, CONCPKAIHE MHPOINEMEHT 1
31EKTPOBOCILIAMECHHTE b,

9.2.6 KaccetHpii JaepkaTens IOJBelleH Roa QIO3EADKeM CaMoOICTa HapaUIebHO
HalnpasiaeHuio nonera. Comla ¥ BRIXOA NpoAyK10B ropenus reHepatopo CAI-T1 nanpasneHs
suM3. Takoe pacnonokenue sBisercs Haubosee OaronpuaATHHIM €  TOYKH  3PCHHSA
a%poMHaMHYecKoro obTexanua ycrpofictBa u obecneynBacT BhICOKYIO CTENEHb pa3GaBieHus
pearenta npu Bbixoze u3 comra CAT-TL Tlpu 3TOM BBICOKOTEMNEpaTYpPHasd, XHMHYECKH
arpeccHBHAs CTPyA CHOCHTCS NOTOKOM BO3AyXa €3 kacaHusa KOHCTPYKIIMH camolnera, o0pasys
JIMHEWHO-TIPOTAKEHHbIA HCTOYHHK.

9.2.7 U3 cynlecTBYIOIHMX PEareHTOB HCHOAL3YIOT Hoaucroe cepedpo (1-2% ot oburero
obsema mupotexnnueckoit cmecu (CAI-IT) nnu ¢ 8% cocrasom Agl - AJl-1 (CAT-IIM)).

VYeranorneno, 9o o1 ogHoro CAT-I1 npu remnepatype munye 10°C olGecneumsaerca
BBIXOJ1 JIBA000pAzyIOIMX YacTix 40 2x10%,
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Pa3paboranssie k HacTosAuleMy BpeMeHu renepatopl CAT -1 pasnuuaorcs no BpeMenu
avimooOpazoBanus (60 u 100 ¢), uro obecrieunpaeT co3naHue NHHEHHOTO HCTOYHMKA,
APOTSHKEHHOCT KOTOPOr0 JOCTATOYHA 174 3aceBa MOLIHBIX Ky4yeBsIX 00JaxkoB BBIOpaHHOrO
xnacca ogauM CAT-I1.

Cucrema npuresenus B pabouee cocrosnue CAI-IT obecrieunBaeT HyKHble JUANa30HBI
J03UPOBOK B 3@8BHCHMOCTH OT METEOYCIOBHH H peiaeMoit 3anayun. [THTaHue CUCTEMBI yIIPaBICHUS
ocyiuecTBngercs ot Goprosoii cetu 27 B £10%.

9.2.8 K cpencrbaM M3MEPEHHS M PETMCTPAUMH NapaMeTpoB arMochepst H 0612K0B 1ns
CaMonNeTa-orepaTopa No BO3ACHCTRHAM cliedyeT OTHOCHTh WTaTHoe obopyloBaHue caMmosera:
BBICOTOMETD, BAPHOMETP, YKa3aTeab TEMAEPATyphl, yKa3aTedh CKOPOCTH CamoleTa M Kypca
nojeTa, CIyTHUKOBBIH onpenenurens koopaunar. K RHenirarHoMy oG0OpyIOBAHUIO — YIIOMETD
(CeKTaHT), CEKYHAOMED, ICKTPOMETEOPOrpad, H3MEPHTETs BOAHOCTH 00/1aK0B, BUACOKAMEDSI,
niepcoHanbHEI komMnbloTep (Nootbuc).

9.3 IlnauupoBaHHEe W OPraHU3ANMSs NPOH3BOACTBEHHBIX PaboT

9.3.1 INlpensapuTeiibHas HOATOTOBKA

Ha >rane npenBapuTe/HOA NOArOTOBKH PEWAIOTCA CACAYIONIKE 3a0a'4H:

a) BCECTODOHHEE  MWCCIEAOBaHME  MPUPORHO-KIMMATHYECKUX  YCJIOBMH  paliona
AB 1 HX cBsI3eH ¢ XO3HCTBEHHOM ASATENBHOCTDBIO,

6) 7TOArOTOBKa H COTNIACOBAHHE NpOIpaMMbl pabort;

B) CMeLUaNnbHOE TEOPCTHYECKOC M MpaKTHueckoe obydeHue [epcoHana ams
[POBEACHUS POU3BOACTBEHHRIX PaboT;

I) peilleHde  OPraHM3AIMOHHBIX  BOODOCOB, CBA33HHHIX ¢  OOCHY>KHBaHUEM
BO3AYLIHBIX CY/IOB, COFTIaCOBAHHEM YCIOBUHM CTELHANBHBIX [OJETOB N0 BO3JEHCTBUAM B PaiioHE
nposesieHHs paboT. HCNOAB30BaHUEM CPEACTB CBA3Y;

A) MORrOTOBKA TEXHHYECKHX CPE/ACTB BO3JCHCTBUA H CIICHMAaNbHOH annapaTyphal;

€) peuleHde BOTIPOCOB B3aUMOJICHCTBHA c MEXPETHOHATbHBIMY
TEPPHTOPHANLHBIMH YNPABJICHHAMH 1O TUAPOMETEOPOJIOrMH H MOHHTOPHHIY OKpYXKalomei
Cpenbt U APYTHMH 3aHHTEPECOBaHHbLIMY OPraHU3aLUAMMY;

5K) OpraHH3aili8 CHCTEMH KOHTPOJA 338 pe3yibTaTaMu  BO3eHcTBHS U ee
TEXHHYECKOE OCHALIEHHE.

HenocpencTeedHo nepea Hayanom padoT NPOBOAATCS CACAYIOIHE MCPONPUATHSA:

a) obopyxoBanne camosieTa AH-2 TEXHHYECKHMM CPEACTBAMH BO3AEHCTRUH;

6) DoOAroTOBKA, METPOJIOTHYECKWH  KOHTPOJIF M YCTAHOBKa  HCHONb3YEMBIX
U3IMEPHTEIIBHMIX CPEJICTB;

B) YTOYHEHHE ODHIeH CXeMbl H BADHAHTOB NPOBEACHHA OILITHHIX paboT;

T) OpramM3anAs Ha3CMHOTO METeOpONOTHYECKoro obecnedyenus pabor, c6op u
06paboTka ¥ aHaNIM3 MeTeoponoruyeckoi nudopmanuy;

I) cOrjacoBaHye nopsaka B3aUMOAEHCTBMS ¢  HazeMubiMi  cayxbamu o
obecnedednIo KOHTPONA 3a pe3yabTaTamu AB;
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€) Uu3y4YeHUE MHCTPYKIUMi N0 TEXHUKE 6€30nacHOCTH;
X) odopmiacHHe 3anaHHA (IL1aHA) HA BBINO.IHEHHE JCTHBIX paboT.

9.3.2 Ilpeane.eTnas NOAroTOBKA

IIpeanoneTHas NOArOTOBKA BXIIOYAET:

—  @HaJIN3 TOPHMOCTH JIECOB, METEOPOJIONHUECKOH 00CTAHOBKH H UX IIPOrHO3;

— cbop MereouHdopMaluy, HEOOXOAHMOH Ha OGOPTY BOIAYIUHOrO CyAHA Jyia
onpeneseHus ycaoBUl nosera;

— 0$OpMIICHME 33/1aHKA HA NOJET;

—  YTO4HCHHE TAKTHKH PabOT /U1 KOHKPETHAIX NTOXaPOB H METEOYCIOBUH, HHCTPYKTaM
IKHUNAKa BO3AYIHOIO CyHa;

—~ CHapsXCHHE M NNPOBEPKa TEXHUYECKUX CPEACTB BO3ACHCTBUS;

— COrlacOBaHME 3ajaHUS HA MONET C IPOM3BOACTBCHHO-AMCHETHCPCKOH CmyxOo#
(IIAC) rpaxaaHCcKO#M aBHALUH.

fMpumedanue — [lpu 6onbIMX PACCTOSHHMAX OT NYHKTA PAXKO30KANPOBAHHA A0 Pajiona paboT B
HEOOXOIMMBIX CTyYasX OPraHW3yeTCs TEeMNEparypHOe 30HIUPOBaHHE ¢ caMoieToB-TabGopatopuil. Jo/pkHO
ObITh TAIOKE IPCAYCMOTPEHO O0HOBIERHE HH(BOPMALWH 3aITPOCOM HENIOCPEACTBERHO ¢ Gopra.

9.3.3 IlaanupoBaHue HO/€TOB

9.3.3.1 OneparuBHOE N1aHUPOBaHUE TONETOB N0 AB € ebIO TYIUCHHUS HECHBIX TOKAPOB
TPOM3BOANTCS HMCKIIOYHTEIBHO [0 TIPOTHOCTHYECKMM MOKajaTeNAM O PA3BHTHH PECYPCHOM
00na4yHOCTH B 30HE JEHCTBYIOLUX 10KAPOB.

9.3.3.2 TlpodunakTHuaeckue BO3ACHCTBUA B HEINX CHIDKEHMS MNOXAPHOH OMAacHOCTH B
Jecy MOTYT NpOU3BOJUTBCA 1O INPOTHO3Y o0nakoB W JononHuresbHOR WBGOpMauuy ©
TOPHMOCTH, a TaKKE N0 COOOINECHHAM C BO3AYIIHBIX CYZOB, BRUIOJHAIOWHKX NATPYJILHBIC WIH
Apyrue paboThl 10 OXPaHe JIeCOB.

9.3.3.3 PaoTel B MHTCpecax CEAbCKOTO Xossiicrsa Tpelyior Oomee oOumpHOM
nHOpMaLMY KaK O COCTOSHHM CenbX03YIOAMi, TAK M O PAa3/HYHbIX CENBCKOXO3AACTBEHHBIX
paborax, AEATENBHOCTH KOTOPLIX JOMNOJHUTEIBHBIC OCAJKM MOTYT HAHECTH B KOHKDETHOH
obcranoBke yuiep6.

9.3.3.4 [InanupoBanue TnoOAETOB  NPOM3BOAMTCE INPH  YCIOBUM  NOCTOAHHOIO
METeOpONOru4eckoro  obecnedyeHus, KOTOPOE MO3BONACT  CBOEBPEMEHHO  TPEABHICTh
HeoOXOAHMOCTh B NPUPOIHYIO ObecreueHHOCTh BHINONHEHus onepauuit mo AB. Oneparusuo
NOJAETH TIARHPYIOTCA, KaK IPaBUAO, Ha CICHYIOINHE CYTKH. 3aABKa Ha noner nopaérea go 10 4
TEKYU4X CYTOK C yKa3aHHeM BPEMEHH BBUICTA, PaioHa M pexuMa pabor (31eIoHHpoBanuA) 1o
NpeABapUTEILHOMY [IPOTHO3Y NOrOAbI.

9.3.3.5 Bpems: noAroTOBKH CaMOJNETOB M KHNAKeH, KOJHYECTBO H BPEMA BBUIETOB
ONPENEIIIIOTCA OXKHAACMOMR NPONOIKHTEIHHOCTRIO NPeOBIBAHMA Hall paiioHoM paboT oOnakos.
npuroanbix s AB. flpu 9TOM yuMTBIBAIOTCA CAHMTAPHBIE HOPMBI HAIETa 4acos H
POLCIKHTENBHOCTE paboyero NHA SKMNakeH, MECTO IPOBCIAECHHA PaboT U JIETHO-TCXHHYCCKHE
OdaHHBle BO3NYIUHRIX CyaoB. C yuyeToM 3aTpaT BpeMeHM Ha nepeier K paiiony pabor u
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BO3BpauicHue Ha 0a3y, a TaKe METEOPOIOTHYSCKHMX YCJHOBHH ¥ HeoDXoauMmoro pesepsa
aBHATOIUIHER, NPOACKUTEABHOCTD MOJMCT2 B CPEAHEM HE MOXKCT NpEBHIUATh JAHEBHOMH
CaHUTaPHOH HOpMBI 3KHmaka. I1oITOMY, €caud NPOACIKHTEALHOCTE COXPAHCHUA YC/IOBHH
OnaronpuATHLIX AN NposeacHHs AB, npesbiIacT YKa3aHHYIO BEIU4HHY, BbUieT HEOOXOAUMO
IJIAHAPOBATE TaK, 4TOOBI BOBpEMA IPOU30LIIIA CMEHA CAMOINICTOB B 30HE paloT, Hiu npoussencHa
Aosanpaska Ha 6amkaiiiiem K pakiony pabot apoapome.

9.3.4 TlpuHsiTHe pelieHus HA BuLIET

Pemenye Ha BbUTeT NPUHHMAETCS, ©CIIH B paitone pabot uMeercs HeobxoaumocTs B AB 1
OXMHJAETCH Pa3BUTHE KOHBEKTHBHOMN 0DNaYHOCTH, IPUroHOH Aas soszeiicTang ¢ uenso MBO.

Peutenne Ha BbINET NPHHUMACTCS PYKOBOAHTEJIEM 3BHAUHOHHOTC OTACICHHA (aBHa3BeHa)
10 COTIACOBAHHUIO C NYHKTOM JUCTIETIEPCKOro ynpasieHus. PenieHiie npHHUMaeTCa RE O3LHEE,
uyeM 32 1 9 0 BpEMEHM BhUIETA, YKA3aHHOTO B 3aABKC Ha monct. Bpemsa Bsuiera Moxer ObiTh
TIEPEHECEHO Ha APYTOo# CPOK, ECIIH MOT0HbIC YCIOBHSA 1 paboTH 110 HMEIomeHes nHhOopMaLHK
BO3BMKHYT N03JHEe CHIPOrHO3HPOBAHHOTO CPOKa.

9.3.5 Pacyer BpemeHH BhLIeTa

Bpems BrincTa IaBHPYETCA © TAKAM PacdeToOM, 4T06H camoneT npHOsLI B paiioH paboT K
nepHoly O3KMAAEMOr0 JOCTHXCHAS 00naxaMi He0OX0AUMBIX IAPAMETPOB.

9.3.6 Buigoa camo.1eTa B 3aiaNubiil paiion

JKUNax BBIBOAMT CaMOJIET B 3aJaHHbIA palioH MO NpaBuiaM BUSYAIBHOTO MOJETa Ha
BBICOTE HHXKE BRICOTBI HIOKHEH rpaHunb! 06naxos na 100-200 M. BeaeTcs TiatenbHas poxiaaka
MapHIPYyTa K NPUBA3KA ReIOPaHHBIX 001aKOB K MECTHOCTH TIO MATPY/IbHOM My NON€THOH KapTe ¢
Macurradbom 1-5xkMB 1 oM.

Toserst no AB Ha ofnaka BHIMOAHAIOTCH B cooTBeTcTBMU ¢ [49, 50, 51] u Apyrumu
JOKYMEHTaMH, PETTAMEHTHPYIOLIMMHY JIETHbiE PaboThL.

9.3.7 Buioop n yTounenue pybexa AB

Buibop 1 yrouneHne pybexa AB npOBOJHTCA NETYHKOM-HAOMIOMATENEM € YYETOM
METeOopOIOTH3eCKOH HH(OPMALIMH 1 COCTOARNS NoXkapa. BappaxupoBanue Ha pac4eTHOM pybexe
C HaBETPCHHOH CTOPOHB OT MHILCHHM conpoBoxkaaercs AB Ha ofiaxa, yaosnersopsaouse
KPUTEPUAM MX NPUromHOCTH 1nd AB,

Ilnan nonera camonieTa B paHone, rae HabaIONAETCA IECHOH MOXApP, CTPOHTCH C YYSTOM
CNEAYIOLIHX YCIOBUH H TpeGoBaHuMH:

— B OONBLUIMHCTBE COyHYacB OTHENBLHEIC KOHBEKTHBHbIE 00/1aKa ABIAIOTCA IEMEHTAMH
obnauHsiX noneil WM rpag;
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— oOsaka ABWXKYTCS MOJ BAHSAHHEM BEIyLIETo MOTOKa B arMocdepe. Onupascs Ha
IKCTICPHMEHTAJIBHO YCTAHOBACHHBIC 32KOHOMCPHOCTH, B KAYECTBE NEPBOro NPUGIMKEHHs NPK
OLIEHKE HalIpaB/JICHUA U CKOPOCTH KOHBEKTHRHBIX OD/JaKOB Ha CTAIHM MOILHBIX KYYEBBIX, MOXKHO
B3ATH 3HAYCHHA BETPa Ha BeicOTe 700 MO noeepxHOCTH (0K0510 3 KM);

~ Ana NOCTHKCHHR [NPaKTHYECKH 3HauMMOTO Hekta, BBIPAXKEHHOrO CioeM
JOMOJHATEIbHBIX OCAAKOB Ha IUIOIAAH NOXapa, aKTHBHBC BO3JeHCTBHA uenecoobpasHo
BBIIIOIHATE 110 CXEME MHOTOKPATHOTO JIPOIeTa Ha HEKOTOPOM py6eke ¢ HaRETPEHROM CTOPOHBI OT
NoXapa;

~ npu Beifope pybexka, onpeaesieHHH ero a3suMyTa U yJaleHus OF Q4ara I10Kapa, ATHHbL
M CXEMbl D0OJIETOB B 30HE pyOexa NODKHBI ObITh YYTEHbl KaK XapaKTePUCTHKH KOHKPETHOH
PeATH3aIMY aTMOCHEPHBIX YCI0BHH, TAK U TAKTHKO-TEXHUYCCKHE XAPaKTEPUCTUKH KOHKPETHOTO
KOMIT/IEKCa TEXHUYECKUX CPEACTB BO3ACHCTBHA U X PPEKTHRHOCTH.

9.3.8 BoiGop onTHMAILHON MIMHBI JIMHMM BO3efcTBHA

9.3.8.1 OntumansHas iMHa AWHuME Bo3AekcTeus (h) onpenensercs Ha OCHOBE aHAIKU3a
TiepeHoca B atmocdepe aHcaMOiss KOHBEKTHBHBIX 00/1aK0B.

Hcxonusie runoTesbi, IPWHATHIC /LIS aHATH3A!

— aBWXKeHHe BceX 0O0s1akoB aHcaMONsd MPOUCXOAHT C OJMHAKOBOK CKOPOCTHIO W IO
COBNIAAAIOLIAM HATPABJICHUAM,

~  KaxIoe 00NaKo ABHKETCA KaK eJMHOE ETI0e C HEKOTOPOH cpeiHei CKOPOCThIO BETPa;

— HanpaBieHHe [BIDKeHus 00J]aKOB NOCHE BO3ICHCTBHN MOXET M3MEHMTBCH, HO €ro
BO3MOXKHO YCTAHOBHTH ANIPHODPH KWIIK N0 AZHHBIM HIMEPEHHH eIHHHYHBIX 0051aKOB,

9.3.8.2 Onpepenenyie ONTUMAILHON LIMHbI IHHHE BO3ACHCTBHA LUIA J100BIX HCXOXHBIX
JaHHBIX O CKOPOCTH nepeHoca 00:1aK0B H caMoseTa Beaercs no Homorpamme iy Ha K, eciu
AmiHa pyOexa Bo3elicTBIA L He aMMHTHPYETC pasMepaMH oyara rnoxapa.

Tak, Hanpumep, NPH 33JaHHBIX 3HaveHMAX L, ckopocTH camojiera V. H obnakos V,
onpeaenseTcs, Kakas 4actb 001aK0B, HAMEYEHHBIX A BO3AEHUCTBHUS H IEPECEKAIOIMX JIHHUIO L,
Moxer Obith 3aceqHa ¢ uensio UBO,

B rabnuue 9.1 npuseesa BepoATHOCTb NpoOITycka 00naKos NpH noaete Ha pasauinoi L
g Vo=10m/c u V.= 180 xm/4.

TaGauua 9 1 — 3aBHCHMOCTL OTHOCHTENLHOTO YHCIIA NPOHycKaeMbix 06naxos or L

i : I
| A-mana pyBexa sosaeiicTams L, km j 33 75 i 130

;LBepo;miocn, npornycka o61akos 0.0 0.5 0,7

9.3.8.3 MunumansHsii npomyck "pecypcHuix" ofiaxos obecnedusaercs npu aaune L B
npeaenax 25-40 kM. [pu 6onsmiedt niipe L ¢ HaBeTpennoii CTOPOHBI o4ara noxapa notpeGyercs
NPHBICYCHHE JONOTHHTECIBHBIX CAMOJIETOB.

Jna cucremsl camoneT AH-2 - IKY CAT-I1 pasmeps! 0611aCTH HCKYCCTBEHHO BBI3BAHHBIX
0CA;IKOB M3 MOLIHBIX Ky4YEBBIX 0G/IAKOB B CPEIHEM cocTapasioT 400-500 km™.
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9.3.9 Cxema noseros upn 3aceie o6naxos (rpsj o6axor)

9.3.9.1 JAnsa 3accna BbiOMpaercs MUENOH MONETa HIKE OCHOBaHMA obiaka Ha 50-100 m.
3axox ans 3aceBa OCYIECTBAAETCA B FTOPH3OHTAILHOM [I01€TE OT OZHOrC Kpas obiiaKa K apyromy
110 CPEAHEH NUHHUH APOCKUMH €0 JUIHHBL

ITo cxopocty monera ¥ (QHKCHPOBAHHOMY BPEMEHM TO CEKYHAOMEPY YTOUHSIOTCS
FOPU30HTAIBHBIC Pasmephbl 00/1aKa.

Tipu orrOcHTETEHO HEOOLINMX TIOPHM3OHTANBHBIX pa3sMepax ofaaka MCNONL3YHOTCH
BKJIIOUEHHBIE TEHEPATOPEl CO BpeMmeHeM Jeiicrsus 60 ¢, yToOmi He ObUIO M3NMIMHMX 3aTpar
peareHTa win oauu I1B-26 @XC s BocXoaquwmii OTOK 1107 00nakamu.

9.3.9.2 Ilpu pacnonoxenun obnakor B Buje Ipaj 3aceB MPOBOIHICH BJAOAb IPANBI €
TAKHM paCcYeTOM, YTOOH MaKCHMAIBHOE KOIHYECTBO DEarcHTa NONan0 B OYard BOCXOIAINHX
TIOTOKOB.

OnTUMaTsHBIMM CEYEHUAMH 06:12K0B, Ha KOTOPBIX BHINOIHAETCS 34C€B, CUUTAIOTCS:

~ s MEAICHHO CMEIIAloIUMXCs BHYTPHMACCOBBIX 0ONAaKOB - B ceuenun, OIM3KOM K
UEHTPANLHOMY;

-~ JUIS TPSJ KOHBEKTHBHEIX 001aKOB, CBA3AHHBIX CO 1200 BHIPRXKCHHBIMH (DPOHTAAbHbI-
MH paszieaMy, H ObICTPOJBIKYLIMXCH BHYTPHMACCOBLIX — B CE4EHHNU, CMETICHHOM K NepeaHei
4acT# OCHOBaHMH 00NaKoB.

9.3.10 Pacuer ynaneHus py6Gexa po3aelicTBAs

9.3.10.1 Pacuer ynanenns pybexxa BO3NCHCTBMA BEAETCA € TAKMM DAacdeToM, 4robH
MaKCHMaJIbHOE KONHYCCTBO OCAJKOB BHIMANO B mpejedax moxkapa. I[lpu 3ToM yuyureiBaeTcs
IMIHPHUYECKH YCTAHOBNCHHBIM HHTSPBAT BPEMEHH IOCIE 3aceBa [0 TOSBICHUA OCALKOR 0]
0671aK0M, a TaKKe [IONPABKa Ha RBICOTY MOJICTA.

9.3.10.2 B cpeanem ocagku y semad  HaOmopawores uepes 20 muH. Ilepexon x
YMEPEHHBIM # CHIBHBIM OC3JKaM [POUCXOAMT depe3 2-5 muH nocre ux Hayana. C yuerom
IKCNEPHMEHTATBHEIX JAHHDBIX, CKOPOCTH HEPEHOCa ODNakoR ¥ HEOOXOAMMOIO BpEeMeHM JUIA
JOCTYKEHHS OCajkamu 3emnu, pybex BosaelcTsus Bmibupaercs Ha ynamsenun 30-muHyTHOTO
nepenoca o61akoB OT ouara noxapa.

9.3.10.3 o KOHTPOJIBHOMY BO3AEHCTBHIO C OTCICHKHUBAUUEM MECTA BhINAJCHHS OCAJKOB
N0 PanMoNOKaTOPy, C CAMOJCTA WM YO COOOUICHMAM C 36MIH PEKOMEHIYETCH BBIIOJIHATH
KOPPEKTHPOBKY pyOexxa BO3e/icTBHS.

9.3.10.4 T'psasl 06naKOB HE BCErAa OPHEHTHPOBAHE NEPICHAMKYJISPHO HANpPaBICHHIO
Berpa B 06:1a4n0M ciioe. [Ipu 3acese Takux rpaa pyGex BO3ACHCTBUS OPHEHTHPYETCA BAOIb HUX, &
TPAEKTOpUSE NONETAa MOXET OTKIOHATHCA OT NPAMOJMHEHHON C LENBIO 3aceBa (QPOHTATbHBIX
4acTel KOHBEKTHBHBIX JUeeK. YUMTHIBAS, 4TO BRICOKA BEPOATHOCTD OTKJIOHEHHA HaNPABIEHUs 30H
ocankos u3 00nakoB IpsaoBOH CTPYKTYPH! OT BETpa, ONPEACICHHOro nox obnakamm Hin Ha
cpesHeM ypoBHe B 061aKaX, peKOMEHIYEeTCa 3aCeB NPOBOIUTH B BHAE NONYOKPYXKHOCTH OT oyara
no>kapa.
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9.4 Texnosiorns 3aceBa

9.4.1 Bmibop npuroanocTy 06.1aK0B 1719 33ceBa

9.4.1.1 B nepsom npubauwkenuy NpUroaHocTs obnaka k AB onpenensior Busyanbuo no
BHEWHNM TPH3HAKAM, TaKHM KaK HAIMYHE PE3KO OYCPUCHHBIX KyIHOJOB, 6alleH HA BepUIHHE
obnaka, Oonee HAH MeHee TOPU3OHTATBHOC TEMHO-cepoc ocHosanue. IpubGmusnrensno
OLICHHBACTCA BEPTUKAIbHAR MOLIHOCTD obnaxa.

9.4.1.2 BHEIUHMMH TNPU3HAKAMH HEUIENECOOOPasHOCTH 3aceBa OdEPENHOr0 obnaxa
AB/AAIOTCA OTCYTCTBUE BOCXOISIMX MOTOKOB, BHINAACHHE A0XAA NOA OONaKoM, HHCXOAsmmue
HOTOKH TI0 BCeMy nepumerpy oOnaka, pagyra, pasmbitas ("Bonocaras") BepxHAs rpanuua (310
TOBOPHT O TOM, YTO 061aKO HAXORUTCH B CTAIUM Pacnaja).

IMocne BeiGopa ofsaka DO BHEHIHAM IIPM3HAKaM BBIIOTHACTCA pAAd ONEpanuii mo
H3MEPEHHUIO H YTOYHEHHIO I1apaMeTpoB obnaka.

9.4.1.3 Pasmep HWXKHEro OCHOBaHHSA o0JiaKka (SUCHKM, FPAIb) UIMEPAETCS 1O BPEMEHH
[poJIeTa CaMoeTa 10 00JIaKoM H CKOPOCTH camoseTa. Hannune 4 HHTEHCHBHOCTb BOCXOZAIMUX
TIOTOKOB ONPENEIOT N0 TEHACHLHY BO3/LYLIHOIO Cy/JHa K HaGopy BHICOTHI Ha YCTAHOBHBIICMCS
PEXHMME NOALTA NPY HOCTOSHHOM TaHTaxXe.

9.4.2 Onpeaeienne BePTHKATLHOR MOLTHOCTH 06.1aK0B

9.4.2.]1 BepTuxansnas MOIIHOCTb KOHBEKTHBHOrO ofiaka (svelxu, rpsamsl), ABLAACH
onHMM u3 Haubonee BaxcHBIX NapamMeTpoB AB, c camonera AH-2 OHpeACHACTCH TONBKO
opreHTHpoBodHo. MPJI nnd cTaguy MOIMHBIX KyueBHIX OOJ3aKOB TaKkXKE HE JIAIOT YBEPEHHOH
HHGOpPMALUH O TEOMETPHMECKMX pa3Mepax. Hezoctatok npsamod wHHbopmauud o
TEOMETPUYECKHX PA3Mepax J0JDKEH ObiTh KOMIICHCUPOBAH JIOOBIMY JOCTYIHBIMK criocobamu:
NPOTrHO3 YPOBHS KOHBEKLHH (BepXHeil IpaHulibl 06IakoB), yrioMepHbIe H3MEPSHUA, COOOMIECHHS
PpeiicoBBIX CaMOJIETOB, HHOTAA PAJHONOKAHMOHHEIE CTIOCOOLL.

9.4.2.2 Hcnons3ys meTol OTHOLIEHHUI, C caMojieTa Ha paccTosHuH 7-10 kM oT o6naka npy
II0JIETE Ha BBICOTC HHXKHEH IpaHuist 00JaK0B YEpPe3 BEPTUKAILHO YCTAHORICHHYIO PO3PAUHYI0
NaneTKy ¢ pa3sMepHOH MIKanoi, BUSHPYIOT TpH OGbeKTa:

~ BepuiuHy obnaxa;

—~ HYJICBOH YPOBECHB, COOTBETCTBYIOIIMA HKHEH Tpanune 00i1aKa;

— TeHb ob7aka Ha 3emne.

Ilpn xypce camonera "Ha conmue” uau "OT conHna" BepTHXAIBHAA MOWHOCTE AH
NI0JIY4aETCs U3 COOTHOIICHHS,

.1

AH_
H}{I’

=3 '»_;:-

OTKyAa
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hl

AH = HHI‘ B‘—,

(9.2)

€ Hye — BBICOT2 HEKHEH TpanHIs 0Bnaka;

h;uh, — 3HaueHnd OTCYETOB NPH BU3HPOBAHHH HA BEPIIHHY H HA TEHb OT HCCIICLYEMOTO
00beKTa COOTBETCTBEHHO B YCIOBHBIX €AMHHIAX HIKANB AIETKH.

9.4.2.3 Tlpn OTCYTCTBHM YCHOBHH BM3MDOBAHMS BEDLIMHBI WIH TeHH, & TaKKe A
HPEBAPHTEILHON OUCHKH Heaecoo0pa3HO HCNOIH30BaTh NPOTHOCTHYCCKYIO uudopMauuo (AH
ONPEACIASTCA PASHOCTBIO BRICOT MEX/y YPoBHsMY cB0oG0aHO#M KoHBeKuyH (H, 1) H KoHAeHCalHH

(Hy ).
9.4.3 HpuuaTue peuienus o 3acese 06:1aKka

Pewienne o 3acere 00naxa NPHHUMAETCH HAa OCHOBAHHMH U3MEPEHUH W BEIYUCICHHUH, eCiH
OHM YIORJICTBOPAIOT ClIAYIOIUMM TPeOOBAHUAM:

— BEpTHKaIbHas MOIMHOCTb 00naka ne Menee 2-2.5 ku;

— BepXHAf TIpaHHua ofnaka JOCTUraeT TEMIEPaTypsl JIOPOFOBOTO  YPOBHA
cpabaThIBaHUs pearesra;

—  BCPTHK&IbHAA MOLIHOCTb NEpeoxnakaeHHoH YacTu obnaka ne mexee 500-1000 m;

—  06;1aK0 HaXOANTCA B CTAAHUH Pa3BHTHA,

—  HaNMYME BOCXOIAIMX TOKOB [10J 00aKOM;

—  OTCYTCTBHE ONACHBIX METEOPOJIOTHYECKHX SBICHUHA.

9.5 PexoMeHRIanWu N0 HOPMHPOBAHHIO KOJHYECTBa peareHTa (M3jgesinii)
A 38CeB3 MOUIABIX KOHBEKTABHBIX 001aK0B

9.5.1 TIlpu paspaborke panHOH MeroAwkW OBUIM NPOBEACHBE  TCOPETHUYECKUE
HCC/ICAOBAHHUSA PACTIPOCTPABCHHA peareHTa B o0nake u 0K010061a4ROM NPOCTPAHCTBE.

VCTaHOBICHO, YTO A/ KOHBEKTHBRBEIX 001aK0B MOwHOCTEIO 4000 M 1 5600 M ¢ uensio
MCKYCCTBCHHOTO BLI3BIBAHHS OCafIKOB JOCTATOYHO CO3NaHHE B noaobmavynoM cioe auHelnoro
MCTOYHHKA JHA000Pa3yIOMIEro pearcnta NpoTKeHAOCTHI0 2000 M ¢ BbIXOAOM 2x10" gacrun Ha
METP TPACcCHl aKTUBHOTO AbiMA, 4TO obecneunBaerca npHmenesueM oanoro CAI-I1. Vuursieas
9T0, IO IKCIEPHMEHTATIbHBIM JaHHbIM BbIIE/ICH KIACC MOLIHBIX Ky4EBbIX 00/1aK0B, MaKCHManbHa
4aCThb KOTOPhIX NEPEXOANT B AGKIALIHE NIPH BO3ACHCTBHM C NPUMEHEHHEM OJHOIO K3JACIIHA
CATI'-I.

K stomy knaccy orHocstca obnaka ¢ remnepaTypoii Ba BepxHei rpanune t, . B MnHTepBane
or munyc 8 10 MuHyc 12°C M MOWHOCTHIO TerL10H yactH AH. menee 2 kM npu Qmamerpe
ocHoBanud D okono 4 xm.

9.5.2 O6ume pexomenaatmu ans 061aK0B BLIOPaHHOro Kiacca HpUBeE/AcHH B Tabmuue 9.2,

TlpuBeaeHHBIC PEKOMCHAAUWH DNPH OrPaHMYCHHOCTH HAGOPManHH O BXOJHBIX
NapaMeTpax MOTYT KOPPEKTHPOBATHECS B NPOHECCE ONLITOB, EC/HM M0 GaKTHICCKMM PE3YIIbTATaM
BO3ACHCTBHI ONEPATHBHO BRIABHTCSA 33BEIOMO OTJIMYHEIA OT pacuernoro sddexr.
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Tabnuna 9.2

| s AHL | D. xu Tpebyemoe aucno

: B.r» ’ CATI'-T1

1 [ <2 i <4 1

‘ !

| Ot -8 no-12 2-4 <4 2

,‘ 2-4 4-8 2

i O1—6 10 -8 i Jhoboi# <4 2

| ! ‘ ]
| Or-BBro—iSm | 2-4 <6 ! ! !
i XoiozHee 4-6 <6 i 2-3 E

9.5.3 Ilpu wucnoas3osannn B KayectBe pearenta msnemuii CAT-®XC crenyer
PYKOBOICTBOBATLCS MHCTpyKumeil [44], 5O He Goniee OZHOTO M3AENHA IPH MOMHOCTH 06JaKa
2,5 kM.

9.6 OnepaTHBHLIH KOHTPOJbL H KOPPEKTHPOBKA CXeMbI H TEXHO10THE AB

9.6.1 Ilpn npoeeaeHnd AB HeOOXOZHMO NOCTOAHHO CAEAMTH 33 H3IMEHCHHAMU
OKpYyaromei 06CTaHOBKH H IOCTYNAIOWEH METEOPOIOrHYeckol nudopManmeit. ITo BaxHO AN
TpaBHIbHOM ONEHKM W3MCHMIOUIMXCA aTMOCHEPHBIX YCIOBHH M CBA3AHHOA ¢  Y1uM
He06X0AMMOCTH KOPPEKTHPOBKH ¢XeMbl AB.

9.6.2 M3MeHenye HATpPaBICHHUS HIA CKOPOCTH BETPa, a COOTBEICTBEHHO M NEPEHOCE
0b6naxoB, 06ycToBAT H3MeneHue pyOexa Bo3aeHicTBHA.

9.6.3 Tlpy M3MEHCHHH TEOMETPHYECKHX pa3MepoB  O0NakoB  JODKHO  ObiTh
COOTBETCTBCHHO YBCITMYECHO HIY YMEHBIUEHO KOJIMYECTBO BBOAMMOr( pearenTa, 1u6o u3MeHeHa
CXeMa N0JeTa MPH 3aCeBe, @ B HEKOTOPHIX Cilydasx BOOOIUE MPCKPalleH 3aceB, €CHM BEpXHAA
rpanuna obaka He AOCTHIAET YPOBHA TEMNIEPATyphi cpabaThiBaHus N5A000pa3yIoIIEro peare ra

9.6.4 Ilpu orpunaremsHoM 3(¢exre AB Ha naHHOe oONako WM TIpaady obnaxos
HE00XO0JHMO OTAETETH B CTOPOHY M NIPOBECTH ROMONHUTEAbHOE ONPECICHHE UX NapaMeTPOB U B
COOTBETCTBHH ¢ 0OHOBNEHHOH MeTeoponoryyeckoi HHGOpPMauHeH BHOBbL NPUHATL PELUCHHE O
3aceBe (UK He 3acese) obnaka.

9.6.5 Ilpu pabore B 30He aeficteua MPJI u nagexnolf ycToiunBoON paguoCBA3H ¢ HUM
ClleAyeT BO3MOXKHO JaIie 3aNpaIHBaTE HHPOPMaNio 00 H3MEHEHHH 0OCTaHOBKY /Ui YTOUHEHHS
TEXHOJOrHH BO3ACACTBUH.

UpesBblualiHO BaXHO HCNONL30BATh BO3MOKHOCTH Ha3eMHOTO PaAHOTEXHHUYECKOro
KOMIUIeKCa 11 obecrieyeHns Ge30NacHOCTH BHIIOAHEHHS HOJICTOB APH YXYJIIEHHH YCIOBHH
NOTo1bl, B YACTHOCTH JUiA 06X0/1a ONACKHBIX /1% NONETOB 30H THBHEBbIX OCaAKOB H IPO3.

9.6.6 Hosnersl ¢ Lenbio AB npeKpamaoTes B CIeAYIOMNX CIaydasnx:

—  OTCYTCTBHME NOJOKHKTEIBHOIO dpdexra AB;
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—~  BO3HHKHOBEHHE ONACHDIX SBJICHHIH TOrO/bI (TPO3a, MIKBA/IbL, TPall, CHIbHAA GONTaHKa
M ap.);

- coofuienye o 3anpeTe NOIETOB;

—  BBHIXOJ NapaMeTpos 00Ia4HOCTH 32 npejieib! AUana3ona IPUroaHocTH obnaxos AB.

9.7 BrinmosHeHnHe NojeToR &I AB na ofnaka o cpexHeBBLICOTHRIX
BO3XYIUHBIX cYT0B (AH-26 H Ap.)

9.7.1 O6mue nonoxKenus

9.7.1.1 Monernt no AB Ha obnaka ¢ uensto UBO 113 TylueHHs JieCHBIX MOXapoB
OpPOM3BOANTCA HaX MaloHaceleHHbIMH pafioHamu. [loneThl BMNONHAIOTCA Ha CHEUMABRHO
060pyJOBaHHBIX BOAYDIHBIX CYaX € DKMAAKaMH, JIONYHICHHBIMH K 9TOMY BULY Pabor.

9.7.1.2 Dxunax BO3AYIHOIO Cy/la, KAaK NPaBUi0, COCTOUT U3:

—  KOMaHJHpa BO3AYIIHOTO CY;1a;

-~  BTOpPOro NHUIOTA;

~-  WTYpMaHa;

— OopTMexaHuKa,

— Goprpaaucra,

— derynkoB-Habmonarencit aBHalMOAHON OXpaHb;

- HHXeHepa-60pTadpoIora npyu NPoBEACHHU HayYHO-HCCICA0BATEIBCKUX TIONETOB.

Ipu otcyTcTRUM Ha BOPTY HHXeHepa-6opTaspoIora ero YYHKHHOHATHHBIE 0043aHHOCTH
BHINOJHACT AeTHUK-Habmoparens [47].

9.7.1.3 Bxunax 1omxeH OBTH NOATOTOBACH K noseram no AB Ha ofnaka ¢ uenswo
HCKYCCTBEHHOI'O BBI3bIBAHHUS OCAAKOB.

9.7.3.4 Camonersi, npennasHa4eHHbIe JUIA YKa3aRHbIX Lelieil, o00pyayoT yCTaHOBKaMK
no Bo3aelicTBMIO Ha 0Baaka, a Takke CHabXaloT ocankoobpasyrouyMy peareHTaMu,

9.7.1.5 Habop pabouecii BRICOTHI BO3AEACTBUs WpoH3BoAMTcs Oe3 3axoja B ofnaxo
(Bu3yanbHO) U He Onike 3-4 km oT Hero. [Toaxoa Kk 0GnaKy ¢ HeNbIO NYCKa B HETO THPONATPOHOR C
0cankoo6pasylouM  peareHTOM  OCYIIECTBIBICTICA Ha  CKOPOCTH, PEKOMEHIOBaHHOM
"PyKOBOICTBOM [0 IETHOH IKCILTyaTaluK" JAHHOTO THIIA CAMOJIETa NPH [oJIeTax B TypOyaeHTHOol
arMocpepe.

B cirysae yseandenus 6ontasku npu noaxoae k obnaxy 6onee 0,5 g sxunax aomken yitTu
OT HEro.

9.7.1.6 Tlo oxonuanuH Habopa paboueii BHICOTH KOMaHIMp BO3AYIUHOIO Cyda HO
YK438HHK) eT4HKa-HaOT04aTeIf HaYHHACT MaHEBP No/1X01a K 00uaKy.

Tonxon x o6naxy nonyckaercs He Gmnke SO M no okpyxHOCTH o0aka §e3 3axoa B Hero.

9.7.1.7 Bce camoneThi, NpeaHa3HaucHHbie K nojeraM 10 AB Ha 061aka, A0mKHE ObiTh
o6opyaoBaHbl BHEMIHAMH OOPTOBHIMU PAKETHBHIMM KaCCCTAMH, YNPABJAEMBIMH CHEHMAILHEIM
JMCTAHIMOHHBIM NIyNBTOM H3 KabuHbl [Iyck NpOHM3BOAMTCA OXHHM M3 WICHOB 3KMNaXa, Ha
pabouem MeCTe KOTOPOTO PACHONOKEH ITOT IYJIbT.
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ITyck nuponaTpoHoB ¢ 0caakoo0pasyomum pearenToM B 06J1aK0 IPOU3BOAKTCS TOJIBKO
10 KOMaHJIE JIeTYiKa-Ha0ai0aTens.

9.7.2 IlonroroBKa K moJeTy

9.7.2.1 Ilpu noarotoBke x nosiery no MBO 3 06naxoB 414 TYLIEHHS JeCHBIX [10XApPOB
3KHITaK JO/DKEH OOblioe BHUMAHHE YIACHHTh M3Y4CHHIO MCTCOPOJIOTMYECKOH 0GCTaHOBKH.
TwarensHo NpoaHanH3MpoBaTh (PAKTHUECKYIO IOrony B padoHe pafor, a Takke NpOrH€os ee
H3MEHEHHA Ha OuKafmue 6-7 4.

9.7.2.2 Tlepen nomeTOM 3KMNAXK COTIIACOBBIBACT C IIYHKTOM JANCICTIEPCKOrO YIIPABICHUS
paioH [0J1€Ta, a TAKIKE BO3MOXKHOCTb MAHEBPHPOBAHHUA IO BHICOTE B MOMeHT AB Ba obiaxa.

9.7.2.3 AB noasepraoTcs MOIIHO-KYYeBble KOHBEKTHBHEIE oOnaka. MakcumansHoro
Pa3BUTHA 3TH objaKa AOCTHIalOT, KAk IPaBHJIO, BO BTOPOH MOJOBHHE JHS MECTHOTO BPEMCHH,
XOTH B OTAEILHBIX CITy4asaX UX MOKHO Habn04aTh H B IPYroe BPEMs CyTOK.

9.7.2.4 Bonbloc BHHMAHHE NPH H3YYCHHH METEOPONOTHUHECKOH OOGCTAHOBKH HYXHO
YACHMTL PACTpPEACICHHIO TEMNEPaTYpel IO BHICOTaM Ha Kaprax Oapuueckoid Tonorpagum,
NPOTHO3Y Pa3BHTUA MOIUHOM KyueBoi 0671a4HOCTH, a TAIOKE IEPEHOCY (BEAYILIEMY TIOTOKY) B CIIOE
KOHBEKLIMH A0 YPOBHA 6-7 KM, T.K. 0T 37070 B O0sbmiol creneHu 3aBucUT BO3MOXKHOCTH AB na
06:1aKa, a TaloKe KOJMYECTBO BbINAZaI0X OCAIKOB.

Ilo oxOHYaHHM XOHCY/IbTaLMH M YTOYHCHHH METEOPOJIOTHYECKOH H JIECONOXKApHOM
06cTaHOBKH B paiioxe paboT KOMaHAHP BO3AYLIHOIO CYAa COBMECTHO C JIETYHKOM-Ha0moaareieMm
IPHHUMACT PEIICHUE O BPEMEHH BBUICTE CaMOJIETa Ha NaTpynMPOBaHHE, WIH HENOCPEACTBEHHO B
paiioH JeHCTBUA NECHBIX HOXKAPOB.

9.7.3 BuineJnenn¢e nojera

9.7.3.1 Tloners! Ang oOHAPYXKEHHS H TYNICHUS JECHBIX H0XXaPOB NPOH3BOASATCH CONTacCHO
npasuiaM Bu3yansHoro nonera (I1BIT), uanoxeHnroro B coorsercrryromeM pasgese [46, 50,511

9.7.3.2 [locne m3gera u Habopa 3amaHHOH BLICOTH IIONIETA CaMoOJCT CICAYeT B
HaMeyeHHbil paifon. OaHOBpEMEHHO B MOJIETE IPOM3BOAMTCA HabmoacHHe, MO BOZMOKHOCTH,
BCEMH YCHAMH JKHMIAXa 33 METeopoJorudeckoil o6cranorkoli; npu 310M obpamaercs ocoboe
BHHMAHHE Ha HAAMYME KOHBCKTMBHOH 00nauHOCTH, a TAKKe ACHCIBYIOMIMX IIOXApOB Ha
OXpaHAEeMOH TEPPUTOPHH.

9.7.3.3 Ecnu noseT Npou3BOIMTCA C HENBIO NATPYIUPOBaHHUs, 6¢3 3apaHee HAMEHEHHOTO
paiiona nposeaenus pabor o AB, To ipu 00HapyXeHWH DOKaEpa CaMoJIET CIICYET B 3TOT paioH.

9.7.3.4 Tlpn npunsaTHY pemicHus Ha AB yunTHIBAalOTCS BHA NOXapa, CKOPOCTh €ro
pacnpoCTpaHeHus, HEHHOCT HACRXICHHUH, OIH30CTh HACEIICHHBIX YHKTOB, METCOPOJIOTHYECKHE
YCJIOBHS ¥ BO3MOXKHOCTD MCKYCCTBEHHOrO BHI3bIBAHHSA OCAAKOB.

9.7.3.5 Ecan pabora no AB na o6jaka NpOHCXOIMT Ha TPacce MOICIOB CaMOJICTOB
FPaXXA3HCKOH aBHALMH HIH B HEMOCPEACTBEHHOH Hiu3z0cTH OT Hee (25-30 kM OT OCH), KOMaHIHD
o0f3aH NOJYYHTH pa3pclicHHe AHCHETYCpa Ha BHNONHEeHHME paboT W BHIIONHATL BCE €T0
PACIIOPSKCHNA, KOTOPHIE MOTYT OCTYNHTH Ha 6OPT BO3AYIIHOTO CyAd. JKUNAXK B ITHX YCIAOBUAX
AOKEH COBII0AaTh MAKCUMANBHYIO OCMOTPHTENBHOCTE. CBA3E paboTamero BO3IYUIHOrO Cya
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¢ Pyxosoasmmm ameneruepckum mynkrom (PIAIT) nosmxna Obirs HEnpephiBHOi 1O OKOHYAHMS
BO3/ICHCTBHSA, BIIOTH 0 MOMEHTA BHIXOJA €ro M3 3TOro paioHa, 4TO TaKkKe AOKIAABIBACTCS
aucIeTyepy.

9.7.3.6 Jlerunx-nabnionarens npH MNOAXOZE K 30HE JECHOTO NOKAapa M HAIMYHH
00NaYHOCTH HA3 OCHOBAHMHM TEMIEPATYPHOIO IPAgMEHTa ONpeienseT HeoOXoauMylo paGouyio
BLICOTY A1 3 dexTrBHOrO AB Ha 061aK0 € y4eTOM XHMHYECKOTO COCTaBa 0CaAK000pasyomero
pearenTa, HaXOMiIlerocs Ha GOPTY; OLEHMBACT HPHMEPHOE KOJMYECTBO NOTPEOHLIX MYyCKOB
[TUPONATPOHOB, 3 TAKXKE Hy KHBIH MHTEPBA MEKAY MYCKaMH H JOKIAZLIBAET 00 5TOM KOMaHAupy
BO3AYLIHOTO CYAa.

9.7.3.7 Jlerunxk-nabaofaress CO MTYPMAHOM BO3AYHIHOTO Cy/a ONPEAENSIOT HCXOAHbIE
JIaHHbBIE 114 BBIBOAA 001aKa Ha paHOH JIECHOIO MOKapa, YHHTHBadA: CKOPOCTh ABHXCHRA 00:1aKa,
BpeMs, Heobxoaumoe uls Habopa paboueii Bbicorht AB u nosxona x obnaxy, BpeMs oT MoMeHTa
BO3ZCHCTBUA 20 Hayana BHIIGACHMA OCAAKOB. 3HAas CKOPOCTh NepeMeHieHus obnaxa, ero
paccTosHKe OT paiiOHa JISCHOTO TI0XKapa —~ OH ONPEACAseT BPEMA MOXX0Aa ET0 B PadoH noxapa.
Cpasnusas speMs, Heobxoaumoe Ha Habop paboyeli BhICOTH € HAYATOM BHIIAACHNS OCAIKOB U3
ofnaka, ompeacinAercs BEPOATHOCTL BhIBoAa ofaaxa Ha JecHOH noxap. s 6oapuiei
BEPOATHOCTH "NONANAHMA" HCKYCCTBEHHO BRI3BIBACMBIX OCAIKOB HA JIECHON NOXap, Bo3geiicTBue
IEIECO00Pa3HO MPOU3BOIATE IO BOIMOXKHOCTH HE HA OAHO 001aK0, 3 HA HECKOJBKO - OXBATHIBAS
PpaiioH noXapa noaKkoeoobpasHo.

9.7.3.8 lIrypman ¢ Momenra Habopa paGoweii BeicOTHI AB ciaeauwr 3a meranbHOR
OPHEHTHDOBKOH, HAaBUTAUMOHHON OOCTAHOBKOM M, MO BO3MOXHOCTH, IIOMOTAEer JCTYHKY-
nabmogaremo B ero pabore. Iipn RanHIMH Ha 6OPTY PaIHOIOKALHOHHON CTAHIMH OH CAEAHT 32
xapakTepoM o0Onmaka u, €CJIM MMCCTCA 3acBETKa Ha JKpawe HHIuKatopa oO03opa,
CBUIETENbCTBYIONAs O IPO30BOM COCTOSHUH, AOKJIAAbIBAaeT 06 5TOM KOMAHAMPY BO3{yHIHOTO
cyna.

9.7.3.9 B ciuysag OrcyTcTBus Ha OOpTY YCTaHOBOK, H3MEPAIOIMUX HalpaKeHHOCTH
IEKTPUYECKoro Ioas, Ooprpaguct npocaymyBaey »GuUp W NPH NOJBICHMM CHIBHBIX
atMochepHbIX pa3paaoB B Teilc(OHAX. YKasbIBAIOIUUX HA NOBBIUEHHYIO HANPKEHHOCTH
3NEKTPRYECKOTO NOJIA, AOKAAAbIBaET 006 3TOM KOMaHINPY BO3IYUIHOTO CYAR.

9.7.3.10 KomaHaup BO3AYIHOrO CyJa, NONAYYHB JIOKIa O FPO30BOM nojoxenuu obnaxa,
NPUHMMACT PElICHHE B COOTBETCTBHH ¢ Tpebopanuamu [51].

9.7.3.11 Pabodas BHICOTa BO3JACHCTBUA CYMTAETCH JNOCTHTHYTOH, €ClH TeMueparypa
HAPY)XHOTO BO31yXa COOTBETCTBYCT YCIOBMAM 00Pa30BaHus ¥ BHNAICHHA OCANKOB H3 00/1aka HpH
BBEACHUY B HETO XMMUYECKOTO PEArcHTa, HaXOMMILErocs Ha 60pTy BO3AYIMHOTO CYIHA.

9.7.3.12 Ilyck nuponaTpoHa (WIH CEpUH NHPONATPOHOB) NPOH3BOAMTCSA B OOKOBYIO HIH
BEPXHIOW 4acTe 06NaKa, CYHTas CTOPOHY B HallpaBlAeHHH ABHXeHusa obiaxa — QpoHTOM, a
06paTHy0 — IBUIOM, ¢ HOCIEAYIOUIMM IHEPIrUYHEIM OTBOPOTOM Ha 90° B cropoHy ot obnaka. [Tpu
HEOOXOAMMOCTY KOHTPONS 33 PE3yasTaToM AB BO3ZymiHOe CyAHO Ha4MHAET CHIDKCHUE Noche
ornera or Jroro obnaka Ha paccroshue He Mesee 7-10 kM Ha paboueii BbicoTe, nocne uero, ¢
cornacus Pyxopozsameit mucneryepckoit ciryx6er (PJAC), caMosier NpOM3BOIHT JajgbHeHunee
CHMXKEHHE [0 BbICOTH Ha 50-100 M HMXKe HH)KHEH KDOMKH 3acesiHHOT0 o0naka, HO HE HIKe
Ge3onacHol BHICOTH cormacHo [51].
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9.7.3.13 BappaxupoBaHue B paioHe 3aCCAHHOIO 06J1aKka NPOU3BOAKTCH:

— ¢ 60oKkoBOH U THUIBHOM CTOpOHBI OT 0BnaKa — He 6mke 4 KM,

— ¢ ppoHTaTHLHOH CTOPOHH ~ He bmike 10-12 kM.

SANPEINAETCS: NNOJIET CAMOJIETA 1O/ 3ACESIHHBIM OBJIAKOM "
MPOJIET CKBO3b 3TO OBJIAKO B CBA3H C BO3BMOXHbBIM ET'O PABBUTHEM B
T'PO3OBOE.

9.7.3.14 Jletunx-nabmopgarenp CICAMT 3a NEPSMEIIEHHEM 3acesHHoro obiaka Ha pation
necroro noxapa. Havano BeinazeHus ocaakos Qukcupyerca B opkypHane.

Ipu HeoOxommumocrTn, cnycra 12-18 MuH Docne Havana BHIIAACHHS OCAIKOB,
(UKCHpYETCS BU3YaJIbHO:

— TIOAJb BEINAJAIOMUX OCAAKOB;

—  HHTEHCHBHOCTB OC3JKOB;

—~ TOYHOCTh BBINA/ICHHA OCAAKOB Ha PaHOH JISCHOTO N0Xapa;

—  BO3aciCTBHME OCANKOB Ha OYar roxapa.

9.7.4 Tloaersi B ropHBLIX paioHax

9.7.4.1 Tlogersl B ropHsIX paifoHaX OTAMYAIOTCH OONBUIOH CIOKHOCTBIO HE CTONBKO B
HaBHTallMOHHOM OTHOILEHMH, CKOJBKO H3-32 TOrO, uT0 B arMocdepe HaJ ITHMH paHOHamu
NPOHCX0AAT Oosnee COXKHBIE, NOPOH HEJOCTATOUHO elle HW3YYEeHHBIe mnpouecchl. Peskue
H3MCHCHHA B HHTEHCHBHOCTH TypOYJIEHTHOCTH BO3IYIIHBIX [10TOKOB MOTYT NIPOMCXO/IATE 33 CHCT
Pa3sHOCTH HarpeBa NOPHbLIX CKJIOHOB, @ TAKOKE W3MCHCHHIH HANpPaBICHHS BETpa K3-32 oporpaduu
rOpHbIX XpeOTOB, 4TO MOKET BbI3BATH aTMOC(EPHbIE BOJIHE JO CPABHHTENBHO 60MbLIOH BHICOTHL.

Ouens Gomepmroe BausiHHe Ha TypOymeHTHOCTH aTMOCephi OKa3biBaeT MONOXKEHHE
tpoHTaILHON 30HBI OTHOCHTENEHO O0LIEr0 HaNpaBleHUs TOPHbIX XpeOTOB.

9.7.4.2 Peaxuit noner Hax ropHsiMH PaHOHaMH HAa CPEAHHMX BRICOTAX Npoxoaut Oes
BonTaHxu, MHOTAA JOCTUTaOIIEH O0IBIIOH Be/THYHHEL. [THI0THPOBATE CaMONET B TAKHX YCIOBUAX
ObIBaeT HE TOJBKO CJIOXKHO, HO M Hefe3onacHo.

B otux coywasx nonetst no AB Ha obnaka caeayer OTMEHsTH, TaK KaKk B MOJOOHBIX
YCMOBUHAX TONET M3-33 CWIbHOM GOJNTaHKHM, JOCTHrawomedl npeiensHO JAOMYCTHMbIX BETMYHH
HeperpysKu camonera, onaceH. Kpome TOro, caMosieT HUCXOIALIMMH NOTOKAMH MOXET ObITh
OpoiieH Ha NOABCTPCHHBLH CKJIOH XpebTa.

9.7.4.3 Ilpu nonerax no AB Ha obnaka W TYIIEHHIO JECHBIX NOXApOB Hal FOPHBIMH
palioHaMyu IKHIIAXK JOJKEH PYKOBOACTBOBATHCA CIEKYIOUIUM,

Ecan MecTHas akTHBHas 30Ha C CHAOBHBIMH BETPaMH HaNpaBjieHa [ONEPEK TOPHOIOo
xpe0Ta, a CBA3aHHBIA ¢ Helt Xx0n0aHbIA (QPOHT pacnonaraeTca OT TPacce! moyera Gonee 4eMm B
150 xm u nepeMeniaercs K Hell, To nonet no AB na o61axa B TOpHBIX palOHaX JODKEH POXOAUTH
¢ npessnnecuueM 1000 M naj BhiCIIeH Toukoi Ha yaanenusx ao 50 km B 06e cTOPOHBI OT TPacChl
FI0JIET3 CaMOJIETA.

9.7.4.4 AB Ha ofnaxa npou3BOAMICS B HOPAAKE YCTaHOBAEHHOM B 9.7.4.2 w 9.7.4.3, Ho
SANIPEINAETCS CHMDKEHME B OTHX CIIYYASX JUISI BH3YAJIBHOIO HABTIO/IEHHA
3A HCKYCCTBEHHO BBIBBAHHLIMM OCAJKAMH H HX ®PEKTHBHOCTBIO.
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TNocae AB na 061ax0 caMoieT KOMMKEH HEMEMICHHO OTOHTH OT Hero Ha paboucii BeicoTe Ha
paccTosHue He Menee 10 KM WiH NOKUHYTh AaHHbIH paiioH.

9.74.5 llpu nonerax B TOPHBLIX palOHaX OSKMIK AODKEH NEpeHTH HA pYydHOE
YHpaBJjieHHE.

9.7.4.6 Ilpu HenpenBHAEHHOM NONAAaHAH CAMONETA B 30HY TypOynentHocTH Goaee 0,5 g
IKANaX o013aH HEMEAIEHHO YTy U3 3TOrO paioHa, JomoKAB 06 atom 8 PATL

9.7.4.7 SAIPEHIANOTCA NOJIETHI C YIOJBETPEHHOH CTOPOHbI
XPEBTA BJIHXE 40-50 KM.

9.7.4.8 Tlpu nonanasuu camoietTa B HHTEHCUBHYIO TYPOYNEHTHOCTb C NMOXBETPEHHOH
CTOPOHBI TOPHOTO XpebTa 2Kunax o6sA3aH pa3BepHYTHCA B CTOPOHY OT HET'O W MIOKMHYTh JaHHbIH
pation, aonoxus o6 stom PAIL

9.7.5 Hasenenue ocagkoB n3 ob1axa Ha jgecHoil noxap

9.7.5.1 Bce pacuers! BBINOJHAIOTCA ¢ OoJibluuM TNpUONMXKEHHEM H, B OCHOBHOM, Ha
OCHOBAHHM INa30MEPHBIX H3MEPeHHUi. OHAKO TOYHOCTE TAKOFO PaC4eTa BIIOJIHE AOCTATOUHA AT
apaktiyeckoif paborsr no AB sa obnaxa ¢ ueasio UBO.

3Has CKOPOCTH ¥ HANPaBJIEHHE BETPA Ha BHICOTE N0JIETA, MOXKHO ONIPEIACHUTE BEPOATHOCTh
BLINAACHMA OCAIKOB Ha PaliOH JISCHOTO TIoXKapa.

9.7.5.2 Tlocne ocMoTpa M ONpeAcieHHs BHIA NOXapa, €ro IUIOM@AH H COCTOAHHS
nenecooGpasHo pa3BepHYThCSH OT 30HHI IOKApa HABCTPEdy BEKTOPY BETPa U NPOHTH Ho obnaka Ha
BCTPEYHOM Kypce AIA ONPCACHCHHS PACCTOAHHA, MCXOA1 W3 CKOPOCTH H BpPEMEHH NOeTa
CaMOJETa.

3Has paccTOSHuUE 0T 06naKa 10 30HbI 10XKAPA U CKOPOCTD €70 NEPEHOCA, PaCCUHTHIBACTCH
BpEMS MX COBMELICHHS.

9.7.5.3 o rpaduxy mau Tabmuie pacCUMTHIBAIOT BpeMs Habopa paboueH BHICOTHI
CaMOJeTOM OT BHICOTHI, HA KOTOPOH HaXOJAUTCSA caMoeT NpH NoJjere.

Bpewms or Havana AB na 06ako 20 BbinaeHHA MaKCHMAIbHBIX 0CATKOB NIPHHHMAETCH 33
NOCTOAHHYIO BEIMYHHY, PaBHy10 30 MuH.

O6miee Bpems Habopa pabouel BRICOTHI M MHTEPBA]1 BPEMEHH [0 MaKCHMAIbHOIO
BbINACHUA OCAIKOB CPAaBHHBEAIOT C OXXKHAAEMBIM BPEMEHEM NepeHoca obiaka K paiioHy noxapa.

Ecnu »Ta BpemeHa cOBnajaloT MIH pasnuuatorcs B npexenax 10-15 mmH, MoxHO
npucrynars x pabore no AB Ha o6aaka ¢ nensio UBO ma Tytuenus n¢crRoro noxapa.

Hpumep — Boicoma nonema — 600 m. Paccmosnue medicdy o6nakom u 3010i noxcapa -
25 km. Cxopocmb sedyuiezo nomoka (eéempa), a 3nauum, u Osuncenus obnaxa— 27 km/v. Bpems
nepenoca obnaxa 0o 30nvt noxcapa — 0 ¥ 56 mun,

Bpeman nabopa pabouei 6vicomor om 600 0o 5000 m — 0 u 20 mun. Bpems do svinadenun
MAKCUMATBRBIX 0Ca0K08 — O ¥ 30 Mun,

Conocmasinem epema nepemewyenusn obnaxa c obwum spemenem nabopa paboueii
GLCOMBE U UHMEPEAIOM GPEMENYU 00 8bINAOEHUS MAKCUMATLHBIX 0CAOK06:

0 4 56 muri — 0 4 50 mun = 0 4 06 mun.

Cnedosamensho, na suibpannoe 06raKo MoNcHo npoussedums eo3deiicmeue u ocadxy
6uinadyIn KA paiion noxcapa.
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9.7.5.4 Tlpn nostopHoM 3axoge ama MBO pacueTsi npoOM3BOAATCA MO YTOMHEHHBIM
JaHHBIM O TepeMenicHMH 00NaKOB M MHTCPBAIA BPCMCHHM OT MOMCEHTA 3aceBa O0JaxkoB 10
BbiNaI€HHsE HCKYCC1BEHHO BbI3BAHHBIX OCAAKOB,

9.8 OneparaBran ounenka 3¢pdexTa HBO no BH3yANLHBIM HR0MI0IEHHAM

9.8.1 BusyanbHyro oucHKY P dHEKTHBHOCTH 33C€Ba KOHBEKTHBHBIX 00J2KOB NPOU3BOJAT
IO IPM3HAKaM, XapaKTEPHbIM 11 PasHYHbIX KaTeropuii 06bexroB BO3ACHCTBHA.

9.8.2 Tokasarensamu 2GpPEXTHBHOCTH ABIAIOTCH:

— H3MeHEHHUE TeHJCHIHH B Pa3BUTHH 3aceAHHbIX 06nakos;

—  BBINAACHHE OCA/KOB.

9.8.2.1 UsMenesue TeHACHUHMM B pasBUTHH 3aCEAHHBIX KOHBEKTHBHBIX 00nakoe
onpeAc;eTcsa nNo 6ypHOMY POCTY BEPLIHHBI 3a8CEAHHOro 00/1aKa U YBETHICHHIO AnaMeTpa obsiaka,
AOTEMHEHHIO 061aKa Y HIDKHEH IpaHuULIb!.

TIpH BO3HUKHOBEHHH B BepiHEE 00/1aKa NPOLECCa 3aMEP3aHKA OOJIAYHBIX Kalelb YSTKHE
O4ePTaHHA BEPXHEH YacTH 00:1aKa CMECHAIOTCH PacIUIBIBYATHIMA BONOKHHCTHIMH, XapaKTEPHBIMH
4518 00naYHOCTH B KpUCTaumyeckoi dase.

9.8.2.2 KocBEHHBIMH DpH3HAKaMH, NOATBEPXKIAIOMMMM KPHCTA/UIM3ALHIO BEPLUMHBI
ofJyiaKa ¥ CNEAyIOIEE 3a HMM BBINAAECHME OCAJKOB, CIYKAT ONTHYSCKHC ABJCHHS — "HHKHES
coaHue" # padyra.

Huxnee comine HabiomaeTcs Ha Bepxuedl rpanuue o6;axka w mpexacraenseT coboit
3epkanbHOe oTpakeHHe CosHLA B MajalouMx KpUcTamwiax. IIpd 3ToM Kpome SpKoro naTHa B
obnaxe obbiuno Habmonaerca csetnnii cron6. Hanmuue pagyrm noa obsakoM COyXHT
OKa3aTeNbCTBOM BBIMAJCHHI ©3 HEro ocaakoB. Ocagku NpPH3HATCA  BbI3BAHMBIMH
HCKYCCTBEHHBIM IyTeM, eCiM B pamuyce 25-30 xm oT 3acesanHoro peareHtamH ofnaka
€CTECTBEHHOE BBINAICHHE OCAIKOB HE HabnoaaeTcs.

9.8.3 Eciu BhinaaeHHe 0CaIKoB [ocae 3aceBa He Haburoaaercs, TO NPOBOIAT TOBTOPHOE
AB na oGnaka. PesynstaT AB mpH HecooTBeTCTBHM 00naxka KpuTepdsAM 3aceBa HE Bceraa
TIONOKHTEILHBLH.

Tocne noaTBep K aCHHA GaKTa BHIIAIEHHAR OCAIKOB U3 00/1aKOB ONPEReNAOT pe3yyIbTaT X
aedcteus Ha noxap. Ipu 3TOM onpeaensior:

—~ pa3Mepel 30H OC3AKOB MO HaNPaBIeHMIO IIEpeHOCa 3acesHHoro obnaka H
MepIeHANKYISPHO K HEMY;

— HHTEHCHMBHOCTE BBINA/IAIOIHMX HA TIOXKAP OCANKOB H UX OPHEracsauyto dpGeKTuBHOCTE
(HaKpblITHE BCEl MIOMANH NOXKapa, YacTH4YHOE NONajJaHUe Ha NoXap, NOJHOE HiH 4aCTHYHOe
HOTAIIEHAE OTHA Ha KPOMKE M0XKapa, CHIKEHUEe HHTCHCHBHOCTH FOPEHHS! M T.IL).
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10 OcnoBuble TpeGOBaHHA K OPTraHH3INHH H JOKYMEHTHPOBARHIO
pa6ot no HBO 115t oXpaubl J1€COB OT NOXKAPOB

10.1 O6mue nojioxenns

10.1.1 Oprasnwsanua u nposenenue pabor no AB Ha ruapomereoponoruyeckue
TPOUECCHl M ABNEHHMA, & TAKXKE roCyAapcTBeHHBIH Han30p 3a npoBeneHueM 3Tux pabor na Beei
Tepputopus Poccuiickoli enepannu oCymMECTBASCTCA B COOTBCTCTBMM C PYKOBOLMLIMMHE
nokymenramu [Ipagnrenscrba Poceniickod ®eaepaunu u npukaszamu Pocrunpomera.

10.1.2 Opranusauny 10MycKaloTea K NPOBEAEHHIO pabot o AB npy HanuuuK AMueH3uH,
BhiaHHOH PocrugpoMeTom B yCTAHOBICHHOM TIOPSIKE.

10.1.3 Tocynapcreennriif Hansop 3a pabotamu no AB Ha ruapomercoponormvueckue
TIPOLIECCH ¥ SBJICHUA OCYIECTBIACTCA B COOTBETCTBHY ¢ Tpeboranuamu Pocrunpomera (Ilpukaz
ot 14.08.2003 r, Ne 162).

10.1.3.1 T'ocynapcTeenHsilt Hansop 3a pabotamu no AB nposoautcs:

— UCHTPaNbHLIM annapaToM Pocruipomera (rpyniia rocy3apcTBEHHOTO Hai30pa);

—  TeppHTOpHanbHbiMU opranamu Pocruapomera;

- HWY Pocrugpomera.

10.1.3.2 TocynapctBeHHbI# Haja30p OCYINECTBIAETCS B BUAC HHCIEKUME, NPOBEPOK,
SKCTIEPTH3 M M3MepeHnid, Tlo pesynrraTamM STHX MEpONpUATHH COCTaBiIjfETCA aKT, B KOTOPOM
OTpaXacTcs BHA BBIIONHsAEMbIX pabor no AB, 1exHuyeckas Xapakrepuctnka pabor n
COOTBETCTBHE HX ACHCTBYIOLIMM HOPMATHUBHBEIM aKTaM, IOCTAHOBKA B NPOBEPACMOH OPraHu3aiiN
BHYTPHBEAOMCTBEHHOTO KOHTPOIS ¥ IPHEMKH PaboT. AKT COCTAaBIAETCA B 5 IK3EMILISPax H
Hanpagisercs B JIHNEH3HOHHYO KoMHKccuio Pocriipomera. [Ipy BOSHHKHOBEHNY pa3sHornacyif K
aKTy NPUIAraeTcs NOACHUTENbHAS 3aNHCKa JMICH3HaTa C HIIOKECHACM IPHYHH HECOTIIACUS.

10.2 Benenne npousBoACTBCHHOR TOKYMEHTAHHH

10.2.] Ilpu BbinOnNHeHnu wLeNeBHIX noneToB 1o AB na BO3AYIHBIX CyJHax,
000py0BaHHBIX KacceTHbIMU ycrpofictBamH noa CAI, NPOM3BOACTBEHHYIO K OTHETHYIO
JOKYMEHTAUMI0 BEAYT B  COOTBETCTIBMM ¢ HHCTpyxuued [44]. IIpm paSorax mo HBO na
BO3ZYLIHBIX CYZAHAX, BBLIMOMHAIOMMX ABHAIMOHHOE NATPYIMPOBAHHE, NPOUBOACTBEHHYW H
OTHETHYIO JOKYMCHTALMIO BelyT B COOTBETCTBHM ¢ yKazaHuamu OI'Y I[P "Asuanecooxpana'.
TIpou3BOACTBCHHAY NOKYMEHTAalMs B ITHX CIy4asx AONONHAETCH ciaexyiomuM obpasuom. B
3asBKe Ha noaeT B crpoke "Liens nonera” ykasnialot:

" ABHanaTpy.IMpOBaHHUE JIECOB C IPOBEJCHHEM aKTHBHBIX BO3ACHCTBUH Ha obaka ans
HCKYCCTBEHHOTO BHI3BIBAHUA 0CAIKOB" MWIH;
" ABHanaTpyaMpOBaHUe IeCOB, OLIEHKa METCOYCAOBHI",

10.2.2 B 6GoproBoM KypHaJie JeT4HKa-HabMONATeNA 3aHCRIBAIOT METCOPOIOTHIECKHE

YCHOBHA 110 MAPIIPYTY NONETA B CACAYIOWEH NOCICA0BATEILHOCTH:
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a) dopma 06Na4HOCTH:
1) xouBexTHBHBIC 00IAKA:
— Kyuessle — Cu;
— KyuqeBsle Momnsie — Cu cong;
—  KyueBo-poxzaessie — Cb;
2) caorcroobpasubie obnaka:
~  CHOMCTO-JI0X/IEBBIE — N;
—  BBICOKO-CIIOMCTbIE — AS;
— nepucro-cnoucteie — Cs;
3) BoamucTo06pasHsic obIaKa:
—  CIIOMCTO-KY4eBEIE ~ SC;
—  BBICOKO-KyueBhie — Ac;
- mepucro-kydessie — Cc;
6) xomuecrso obnagnocru (0-10 Hamnos);
B) BBICOTAa HHKHeH rpaHuuss, Hyy, M;
I') BBICOTa BEpXHEH rpanuupl, Hyp, M;
) BETep Ha BHICOTE NOJNETA,
€) TeMIeparypa BO3AyXa;
%) BIXHOCTH (TOYKa POCHL, OTHOCHTEIbHAA BIAXKHOCTE);
H) Hanpaenenue (ot 0 1o 360°) u cxopocts cMemeHus 061aKoB, KM/T;
K) COCTOSHHE 3¢MHOM ITOBEPXHOCTH (CyXas, BIaKHas, MOKpas),
1) ocoOsie sipsteHAs (BOCXOMSINHE TOKY, TYpOyneHTnocTs, Gonranka),
M) ABJICHHS NOrOABL (OCANKH, [PO3a U T.IL);
H) BH/JMMOCTh.
10.2.3 B xypHane yuera o0HapyKCHHBIX TNOXKAPOB YKa3bIBAKOT METEOPONOTHHECKHE
YCIOBUSA, IPH KOTOPHIX pa3BUBaETCS MOXKap. JJONOMTHUTENbHBIMH CBEACHUSMH Oy ayT:
—  HanW9YHe KOHBEKTHRHOH KOJIOHKHM HAJ 04aroM IOXapa, ce BhICOTa;
—  BBICOTa IIoIbeMa 00NaKa JIpiMa U HaNpaBJIEHHE €ro IEPEeHoca;
— Berep Ha Bricote 3000 M (8pIcoTa IepeHoca 06nakoB);
~ KadeCcTBEHHas OICHKA XapakTepa BO3AYWIHBIX I[IOTOKOB HAaj OWaroM moXapa
{aMBeprenius, KOHBEPTeHIH);
— HAIMYHE Ky4eBoro of/laKa Ha BEpIIMHE KOHBEKTUBHON KOJIOHKM.
10.2.4 OryerHasd DOKyMeHTallHs O IPOBE/CHHBIX PA6OTaX BHIMOIHACTCA B COOTBETCTBUM
¢ TpeboBanuamu PI'Y "Asmanecooxpana”.
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IIpnaoxenne A

(cripaBoYHOE)

JlecHbie nHoXapbt

A.1 Bo3HHKHOBEHUE JIeCHBIX 10XKAPOB

A.1.]1 TopumocTs 15eCOB TECHO CBf3aHa C© MOTOOHBIMH ycaoBusmu. lloronmoit
OIPENCHMOTCA CPOKH M HANPAKCHHOCTh TIOXKApOONACHOTO CE30HA — €ro Hayano H KOHe:,
MakCUMyMbl ¥ MHMHHMYMEI TOXXapHOJ ONacHocTH B Jecy. Kimmatuueckoe padOHHPOBAHHE
HaCTyIUIGHHA CPOKOB Ha4yala ¥ OKOHYAHWA [OKApHOH ONaCHOCTH B BHAC CXEM JIECOTIOKAPHBIX
noscor npemnoxero B [52]. IlporrosuMpoBaHpe [OXKapHOH ONaCHOCTH H BO3MOXHBIX €8
OTWIOBEHHUH OT MHOTOJICTHHX 3HAYCHUM HEOGXOAUMO JUlg IUIAHMPOBaHHsA PaboT IECONOKAPHEIX
ciyx®6, CO3NaHHA DE3EPBOB CHI U CPEICTB MMOXAPOTYIUCHAN U NPOBENEHHS MaHEeBPHPOBAHHA
WM.

A.1.2 B pabote [53] npusesieHbl cpefHIE MHOTOJICTHHE 3HAUCHHS KPHTEPUEB NOKAPHON
ONACHOCTH, KOTOPHIE SBJIMIOTCS KIMMATMYECKMMM HOPMaMu [UIf paccMaTpHBaeMBIX PaiOHOB.
AHanu3 MHOIOJETHHX METEOPOJIOTHYECKUX JAHHBIX CBHACTCILCTBYET O TOM, YTO CYIUECTRYIOT
YCTOHYHBHIC THIIBI CIPYKTYP IOXKAPOONAaCHbIX CE30HOB!

—  Ce30H HMEeCT OJHH PE3KO BHPAKEHHbIH MaKCHMYM, NPHXOAANIMH HA CEPEAUHY JICTa.
Takue ce30HbI XapaKTepHbI AN TAeKHBIX paioHOB ceBepuee 60°c.uL.;

— CE30H HMEeT jBa MaKCHMyMa NoXapHo# omacHOCTH, OOBIMHO B Hagane 4 B KOHUE
[I0>XaPOOTIAacHOTo Nepuona. Bropok MakCHMyM Bripaxed cnabee. D10 TUITHTIHO IS JISCOCTEHHBIX
¥ I0XKHBIX JIECHBIX PaiOHOB;

—  Ce30H, IIPH KOTOPOM 10 CPEJHHM MHOTOJETHMM HaHHBIM MOXKAPHBIH MAaKCHMYM He
BbIpaXKeH, TaK KaK KaleHJapHbie CPOKY €T0 3HA4UTENbHO BAPHPYIOT OT CE30HA K Ce30Hy. Takoi
THO CTPYKTYPH CE30Ha XapaKTIepeH A4 psaa palloHOB CPeHEHR TAeKHON 110710CH];

— CE30H, IpY KOTOPOM IOBBINICHHAA NOXAapHAas ONACHOCTh HabmonaeTcs B NEPBYIO
MOJIOBUHY CE€30HA, @ HIONb M ABIYCT OTAUYANOTCH MAOXKQIMBOCTHIO M HU3KOH NOXKapHOH
ONACHOCTHIO 1O NMOTOXHBIM YCJOBHSM. JTOT THMI CTPYKTYphI CC30HA THIMYEH i1 paHoHOB ¢
MYCCOHHBIM KITHMAaTOM;

—  Ce30H, NIPU KOTOPOM NOKAPHBIH MAKCHMYM OOBIYHO NPHYPOYEH K ONPEAENCHHOMY
KaneHJapHOMY NCPUOLY, HO BHIDAXCH CPABHATCABRO Cnabo. OT0 XapakTepHO, HanpHMeEp, AJA
HEKOTOPBIX paifoHoB eBpomneiickoro Ceaepa.

A.1.3 Ananus pacnpeneNieHus JeCHBIX NOKapOB B 33aBHCHMMOCTH OT HX YIaNCHHOCTH OT
HaceleHHBIX NYHKTOB IIOKAa3bIBaeT, YTO B CPEAHEM Ha PAacCTOSHMHM JO 5 kM Bo3HuKaeT 37,3%
JIECHBIX IIOXapoB, oT 5 10 10 kM —29,2%, o1 10 1o 20 kM — 18,1% u o1 20 £0 30 kM — 8,2%. o1 30
10 50 xM — 3,7% u 6onee 50 xm — 3,5% OT KoaMyECTBa BCEX IOXAPOB.

HecmoTps Ha TO, ¥TO KOAWYECTBO JIECHBIX NOXKAPOB B YAANEHHBIX TPYIHOIOCTYIIHEIX
paitonax cocrasnser MeHee 15-20%, oxpaTpiBacman uMH IUIomanp AocturaeT 80-85% oOmei
npolifeHnoH oruéM rowany. B palionax HHTEHCHBHOrO BECHHS JIECHOTO XO03AHCTBA BOZHUKAET
85-90% nmecHBIX MOXapoB, @ OXBAaTHIBagMas IUIOLIaAp He npesbiuaer 15-20% obineil miomany.
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KonugecTBo necHbIX moXapoB No aBuabasam cucteMsl aBuasiecooxpanst 32 1990-2003 roper
npuBeaeHo B taGmuare A.1.

Tabnnua A.1 — Kommectso necHbiX noxapos no PO 3a 14 ner

Ton 1990 1991 1992 1993 1994 1995 1996

!
Bcero
MOXapoB

18412 16911 21266 16040 16171 18758 24085

ITnomane
JIeCHA, 1339,49 661,13 545,11 719,44 488,43 322,83 1789,54
TBIC.Ta

ILroniane
HEeJIeCHas, 302,57 406,07 394,42 379.55 156,31 89,31 420,11
THIC.TA

Oxonuyanue tabnonunm A.l

Ton 1997 1998 1999 2000 2001 2002 2003

Beero

TIOK2POB 21421 16831 18812 14452 15109 19499 22121

ITnomans
JIecHasd, 643,97 2365,01 533,15 898.93 792,37 1151,65 2037,8
THIC.TR

Iromans
HenecHas, 217,18 | 63555 | 17865 | 29991 | 42796 | 641,65 | 460,59
THIC.TA I

|

A2 Bausade MeTeOpOJOrHYECKHX YCJIOBHH Ha pacHpocTpaHeHBe nokapa

A.2.1 OcunosuniMu norogasiMu GaxTopaMy, BIUAOUMME Ha PACIIPOCTPaHEHHE II0XKapa,
ABIAIOTCA: BeTEp, BNAKHOCTb, OCANKH, TEMIEPATYpd BO3XyXa M COJHEYHAA palualius.
Knumaruueckue rrapamerps! 3THX BenuduH 11 Cubupu u Janssero BocToka nipuBesieHH B [54,
65] u npunoxennax E, XK, WU, K, J, M, H.

A.2.2 Betep cnocoOCTBYET JONOTHATENLHOMY IIPHTOKY KHCIOPOAR, HEPEHOCY TOPALIHNX
HPEIMETOB Ha PAcIiONOKEHHBIE MO HANpPAaBJICHUIO BETPAa IOPIOYME MATEPHAIBI, UTO BEI3HIBACT
BO3HMKHOBEHME HOBBIX O04aroR noxapa. OAHOBpeMeHHO JecHOM mnoxap cnoco6cTryer
BO3HMKHOBEHHIO KOHBEKTHBHBIX BO3JYIUHBIX IOTOKOB, YCHJIHBAIOUIHX PacIpOCTPaHEHHE
mramMeHd. HarpeTelii Haxg ovwaroM IoXapa BO3ZYX moaHuMMaercs seepx. Ha ero mecro
YCTPEMIIACTCS MCHEE HArpeThlil BO3AyX, 6oraTslil KHCIOPOAOM, KOTOPBIH MOAIEPKHBALT MPOLECT
ropemus. Haj KpyDHBIM JIECHBIM IT0XapoM 00pasyeTcs KOHBEKTHBHAS KOIOHKA, B KOTOPO# BBEPX
NONHUMAIOTCH TOPSIME BETKH, YIIIM B JAPYrHe TIPCAMETH JEeCHOH pacTHTeIbHOCTH, & 3aTeM
onyckarorcs Ha yoanenun 200-300 M u Gonee oT noxapa, Co3AaBas HOBLIEC OUAry BOITOPAHMS.
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A23 B xonMucrod ¥ nepece4cHHOH MECTHOCTH BO3JAYIDHBIC IIOTOKH OObIYHO
HAOpaBIICHS AHEM BBEPX 110 JOXKOHHAM H CKIOHAM, 8 HOYBIO MCHAIOT HaNPaRICHHE H ABUKYTCH
BHHU3.

A.2.4 KomuaecTBO BOAAHBIX IIAPOB, COACPKALIMXCA B BO3AYXE, XAPAKTEPH3yeTCH
20CONIOTHOM ¥ OTHOCUTENBHOM BIaxHoCcTsI0 (0T 0 1o 100%). BraxuoCTs roprouux MaTepHanos,
3aBUCAINAA OT OTHOCHTENEHOM BIZKHOCTH BO3AYXA, ARIACTCA BAXKHBIM (AaKTOPOM, BIHAIOUIHM Ha
XOIl TYIICHHS JECHBIX NoXapos. B TedeHMe AHA, O Mepe TOTO KaK CONHIIE HAarPeBacT 3EMIIO, H
TEMNEparypa NOBBINACTCH, OTHOCHTENRHAS BIAKHOCTH BO3NYXa YMEHBUIAETCA, BO3JYX
craHoBHTCS cymre. Houplo npoucxozuT oOparsptif mpouecc, reMneparypa NOHHXKaeTcs, a
OTHOCHMTEITbHAS BIaXHOCTh cTpeMuTtcesa K 100%. IToaToMy HOYBIO [IpoLiEce TOPSHUA 3AMENIAETCA.

A.2.5 Temneparypy BO3KyXa IIPH TYILCHAH NOKApOB YMUTHIBAIOT KaK OJUH M3 OCHOBHBIX
taxTopos. Harperplit conxeunoli paguanueil roprouuif Matepuan BhICHIXaeT ObICTpee, 4EM NpU
OTCYTCTBHH COJHEYHOI0 U3NYdeHHs, U crnocobcTayeT Oonee ORICTPOMY PACOpPOCTPAHEHHIO OTHA.
DJ1eMEHTHI JIECHOI'O TIOXapa HPeICTABICHD! HA PUCYHKE A.l.

nepbid dpranr Bmcry? (#3BIK)

\ pour noxapa
HaMpaRICHUE BETPa \ (ronosa)
ThA (1197T3)
p NpOMNeHHAS OTHEM TLIOMA b
BIag{Ha

7
i

0dar BO3rOpaHus
(MecT0 BOIHHKHO- KpOMKa noxapa
BEHHS T10Kapa)

npassiii ¢ianr

Pacysox A1

A.2.6 B cOOTBETCTBUH C CYTOYHLIM XOI0OM METECPOIOTHYCCKUX BENHINH HOpMHUpYETCs
CYTOYHBIH UMK pa3sBHTHSA JCCHOro noxapa [56, 57]:

—~  MaxKCHMANbHAY WHTCHCHBHOCTE ropeHus ¢ 9 o 21 u;

~  CHHXXGHHE HHTEHCHBHOCTH ropesus ¢ 21 @ no 4 1;

—~ cnabas HHTEHCHBHOCTb TOPEHHS € 4 10 6 ;

—~  YBEIMYECHHE UHTCHCUBHOCTH ropeRus ¢ 6 1o 9 u.

A.3 Knaccnl noxapHo# onacHocTn

A.3.1 Crenenr ONAcCHOCTH BO3HUKHOBEHHMS M DPACOPOCTPAHEHHA I[I0XApoB B JIECY
{noxapHast OOGCHOCTH) ONPEACIACTCA:
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~ 10 JECOPACTHTENBHBIM YCTOBHAM JECHBIX Y9aCTKOB (NPHUPOAHAS TNoONKapHas
OHAaCHOCTb);

— N0 YCIOBHAM IOTOAB B KOHKPETHOM pPeruoHe (MoKapHas ONACHOCTb [0 BIaXHOCTH
JIECHBIX FOPIOYMX MATCPHAIIOB).

A.3.1.1 TloxapHyi0 OMAaCHOCTH IO JIECOPACTUTENBHBIM YCIOBHAM JICCHBIX YYacCTKOB
OHPCACIIAIOT THM JIECA, CTPYKTYPa HacaXJeHHA, TOPOAHBIA COCTaB M BO3PACT, KATErOPUS JECHBIX
nionianei, BbipyOoK U ApyrHe XapaxKTepUCTHKH JIECHOTO (POHAa.

A.3.1.2 Tloxapras ONacHOCTH 110 YCJIOBHAM NOTOB! ONPEACIIET BO3MOKHOCTb TOPEHHSA
JIECHBIX TOPIOYHX MATCpPHANIOB B 3aBMCUMOCTH OT MX BI&XHOCTH, ONPCACIAEMOH NOTOAHBIMH
YCIOBHSAMH.

A.3.2 Kommnexcueri nokasarens omacHocts (KITO) noxapa B necy nmo ycmosuam
IOroJibl onpesensercsa Ha 12-14 9 MECTHOTO BPEeMEHH KaKk CyMMa NPOM3BEICHHS TeMOEPaTypsi
BO3/yXa t° Ha PasHOCTH MEXUTY TEMIEPATyPOl BO3yXa H TOYKH POCH T 3a 1 jHel Oes qoxas [58,
591:

KTI0 = ¥ (t°-0)4,°. (A1)
e

ITpu pacuerax no dopmyne (A.1) no aaHABIM METEOPOIOTHIECKUX HabIIOAEHNH 32 CPOK
12-14 9 MECTHOTO BpeMeHH B CyXyl0 NTOTOXy HabMoZaeTcsi HENPEPHIBHOE BO3PACTaHHe SHAYCHUH
KIIO. Pacuer Benercd fo Tex 1op, MOKa KOJWYECTBO BHIIABIIMX OCAIKOB HE COCTABMT 3 MM H
bonee. Ilpu komudecTBe ocankoB cBpimie 3,0 MM 33 CYTKH NPUHHMACTCH, WTO KOMIUICKCHBIH
ONACHOCTH 0XKapa B JieCy yMEHpIaercs 1o Hyi {60].

A.3.3 Pasmmuaror 5 xnaccor noxapHO# onacHocTH (Tabnnna A.2).

Tabnnua A.2 — Hlxama KIaccoB TOXKapHOH ONACHOCTH

Knacce noxapHoii onacsocTy KI1O [Toxxapnas oI1acHOCTH
| 1 0-300 OrcyterByer

I 301 - 1000 Maras

i | 1001 - 4000 Cpennss

v : 4001 - 10000 Bricokas

Vv i Bonee 10001 Ypespergaiinas

Bo MBOrux perHoHax paspaboTaHs! ¥ MPHUMEHANOTCA MECTHbIE WIKAAbl IMOXApHOH
ONMACHOCTH, YYUTHIBAKOIIHEC MECTHBIC ocobeHHOCTH TOPHUMOCTH JIECOR H € 3aBUCHMOCTH OT
BEJIMYHHBI KOMILIEKCHOTO NOKA3aTeN .

Tlpu 1 wnacce mokapHOH OMACHOCTH I0OXKApHl, KaK NPaBiio, HE BO3HHKANOT, XOTHA
BOBMOXHBI TIOKAPH! OT MOJNHMIA HpPM CyXHMX IpO3aX, BO3HHMKIIME DAHEE NOXKaphl NPEKPAILAIoT
JIeHiCTBOBATH M PAaCTIPOCTPAHAIOTCS MEIJICHHO.
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TIpu II kyacce noXAapHOM ONACHOCTH TOXKAPHI BOZHUKAIOT OT CHIBHEIX UCTOYHHKOB OTHS,
KOJIHYECTBO BO3ropaHHi HeBemuKo. CKOpPOCTE paclpoCTPaHeHUA OTHs HE3HAUHTEIRHA.

Tpu III knacce nOXapHOH ONAaCHOCTH JIECHBIE MOXAPLI BO3HMKAIOT OT GONbIIKMHCTBA
HCTOYHMKOB OTHA. IloXapbl MHTCHCHBHBI, BRIAEAAIOT OONBUIOE KOJMYECTBO TEmna, ObICTpo
PacTipOCTPaHAIOTCA M CO3AAI0T AONOMHNTEIbHBIC MEIKUE O4aTH.

TIpu IV xiacce noxapHO# ONACHOCTH HOMKApH BOSHHKAIOT JAXE OT HE3HAYUTCABHEIX
HCTOYHHKOB OTHA, OBICTPO PACHPOCTPAHAIOTCS M JOCTHIRIOT KPYMHEIX Pa3MEpOB.

IIpu V kimacce MOXapHOH OIIACHOCTH MOKaphl BOSHHKAIOT OT M000ro HCTOYHHKA OTHA M
BBICOKHX TemrepaTyp. [opeHne HHTCHCHBHOE H O49EHD ORICTPO pacnpocTpansercs Ha Gonpuiue
wromau. Cpensee MecsyHoe YMCHO AHEH ¢ BHICOKOH [OMApHOH ONACHOCTHIO HA TEPPHTOPHH
Poccus nipueeneso s npuioxennu 11,

A.4 CunuHonTHYecKHe Nponecehl, GJaroIpHATCTBYIOUINE HNONBIEHHI0 KPYDHBIX
noxapos

A.4.1 BPoccun usyuenre BiusiHus aTMOCGHEPHBIX IPOLECCOB HAa BOSHMKHOBEHHE JIECHBIX
noxapoB Obuio Hayaro [ .f.BanrereitMmom [61], xoTophif TpemIokKun NpPOTHO3IHUPOBATH
BOBHUKHOBCHHE # PA3BUTHE JECHBIX II0KAPOB I10 NIATH TUIIAM IOTOAHBIX YeiioBuit # 17-0annpuyto
HIKAY Ui OLCHKM IOXapHOH ONacHOCTH IOroAsl And feca. bomee nosgHue HCCIeXOBaHHA
TIOATBEPIHIR TECHYI0 CBA3b NOXAPHOU OIACHOCTH B JIECY ¢ AaHTHUMKIOHHYECKHM XapaKTepoM
noroas [57, 62, 63].

A.4.2 Haubosee 3HaYHMBIE TOKAPOONACHBIC CHTYAHH BOZHHKAIOT NMPH NMPOXOXKACHRH
XOJAOAHBIX (PPOHTOB, BHI3BIBAIOMIMX CHABHBIC BeTpnl. J.H.Banenaux [62] Bouisna naubosee
THIK4HbIE CHHONTUYECKUE [TONOXEHUS, IPY KOTOPHIX Habmonanocs GrICTPOe pacipocTpaHeHne
TOKApOB 10 KPYIHBIX pa3sMepoB. YCIICHHE NOXKapOONaCHOCTH JIECOB CBA33HO C HHCXOAAIHMHA
JBIKEHUAMH BO3QyXa Ha OonbuION IIOWany (AaHTHIMKIOHAIBLHBIH XapakTep MOrojml),
CONPOBOKIAAIOIUMHUCH OBICTPHIM TIOBBIIEHUEM TEMIIEPATYPH M YMEHBIICHHEM OTHOCHTCIRHON
BnaxHocTH. He Menee ciokuas nokapoomacHas 06CTaHOBKA CO3JAETCSd B TEIUIRIX CEKTOpax
IMITOBOB, CMEHSIOIMX BHTHIMKIOHLL B BenpononxuTembHbIA NepHOA CMeHbl OapHuecKkHx
ofpa3oBanmit nOXapsl DPasBMBAIOTCA H PaCOPOCTPAHAIOTCA 3HAYMTENBHO ObIcTpo. DTOMYy
cnoco0CTBYer cMeHa TepMuueckoil crpatudukamuy, armochepsi ¢ yCroduuBod  Ha
HeYCTOHYHBYIO, PA3BHTHE KOHBEKIMH B arMochepe, YBEIHYESHHE BHICOTH OAbEMA KOHBEKTHBHOH
KONOHKH, YCAJICHME BETpa B OCHOBaHMM KOHBEKTWBHOH KONOHKM M, KaK CIENCTBHE,
MHTEHCHBHOCTH noxapa. Ilnonians HOXApOB NPH TAKMX CHHONTHYECKHX CATYalmix 3a 2-3 s
MOXET YBEJIMYMBATECH B JIECATKH Pas, a IOKAPhl CTAHOBATCA CTHXUIHBIM OeCTBHEM.

A4.3 B Cubupu u va Jamsnem Bocroke GONBIMHCTBO JECHBIX NOXKApPOB BOHHKAET B
MATOrpamMeHTHBIX 0apMYecKux NOJAX, B KOTOPHX HE HabmioNaloTCd CHIBHLIE BETPHL, HO
XapaKTepHbl BHICOKHE TEMNEPaTypsl H HH3KaA OTHOCHTENBbHAA BIAXHOCTH JUIL NOHHKEHHOTO
JABJICHHA, 4 JU1A MOBHILUEHHOIO AaBJICHKA MPOXOKACHAE XONOAHLX QPOHTANLHBIX Pa3AENoB C
rpo3amu, COITPOBMKAAIOINUMKICS OPHIBUCTHIMH BETPaMH H HE3HAYHMTCIBHPIME OCAJKAMH.,

A.44 CudonTuyeckue  MOJOXKEHHA, TPH  KOTOPHIX  CO3Jaercd  HauBBICINAA
MOXAPOONACHOCTh H HalMIOAAI0TCA JIECHBIE TIOXKAPE!, PA3BUBAIOINHNECS A0 KPYHHBIX Pa3MEpOB,
MOXHO [OJIPA3HCIMTE Ha YCTHIPE THHA!
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~  oOImUpHEIA AHTHIMKIIOH C POXOKACHUEM N0 ero nepudepun Tennoro GponTa;

— TyGoxuHi 1HKIOH ¢ PPOHTOM OKKITIO3HHU B TEIIOM CEKTOPE;

~ MPOXOXIACHHE TCIWIbIX (POHTOB NPH MATOTPASHEHTHBIX OapHYECKMX HOMAX
MOHWKEHHOrO NaBIeHHS;

—  IPOXOXKICHHE XONOAHBIX (POHTOB HPY MAIOTPAAHEHTHHIX [OMAX INOBHILIEHHOTO
JaBICHRS.

AS TI'po3ssl Kak QaKTop JeCHBIX H0KAPOB

A.5.1 Cpenenust 0 NECHBIX NOXKAPaX CBUAETENBCTBYIOT, YTO I'PO3bI SBIFIOTCA OTHOH H3
NPUYHH BO3HMKHOBEHKA JIECHHIX NOKAPOB.

I'eorpaduueckoe pacnpefencsde rpo3 Hag cymeli Onpesensercs Xapakrepom
TEMIIEPATYPHO-BAAXKHOCTHOIO PEXUMA, IMPKYIAIHel atMochepsl # pensehoM MecTHOCTH [64].
YuCio TPO30BBIX PA3PANOB HA 36MIII0 HA TEPPUTOPHH POCCHM NPUBEIEHB! B IPUIOKEHHH P,

A.5.2 T'po3si pa3aensioT Ha BHYTPHMACCOBbIC M (PPOHTAIBHEIC.

A.5.2.1 BHyTtpumaccoBbie Ipo3bi 06pasyloTCs Ha KOHTHHERTaMHE B TETUTHI MEpHOA roja
B PasMBITEIX 6aprIecKHX MONAX, ¢1a00 BEIPAKSHHBIX 1 3ATIONHAIMXCA HAKIOHAX. BanHelum
YCIOBHEM 00pa3oBaHUs BHYTPHMACCOROA TPO3KL ABIAETCS PA3BUTHE TEPMUUECKON KOHBSKIMH,

A.5.2.2 ®poHTambHBIE Ipo3bl QOPMHPYIOTCA HA arMocQepHBIX GPOHTaX B mpoluecce
GypHOTO BHITECHEHMS TEIUIONO BO3NYXd BBEPX B PE3YJbTATC HATEKAIOUICrO BaNa XOMOMHBIX
BO3YMIHHIX Macc (aTMocdepHBId GPOHT IO THUIY XOJOAHOIO) HWIH BOCXOASINETO CKONBKEHUSA
TEILIOro BO3ayXa 10 GpoHTalbHOM N0BEpXHOCTH (aTMOChEPHBIH QPOHT No THILY TEINIOro).

A.5.3 Cpenuee rofioBoe YHCIO JHEH ¢ rpo3oii (pucysok A.2) ¥ OpOAOIKHTENEHOCTE MPO3
(pucyHOKA.3) npusezensl B [65], g Bocrounoit Cubupn B [66]. Cpeauee rogoBoe uncio aneii ¢
rposoit o Hpxyrcko# obaactu u lory Kpacrospckoro xpas npHBegeHo Ha pHCyHKe A.4, 1o
cesepy Kpacrospckoro xpas Ha pucydke A.S, no cesepy SxyTvu Ha pucynke A.6, B 3abaiikanne
Ha pucyHke A.7. AHaIM3 KapT IOBTOPAEMOCTY 4UCHA JHEH C rpo3aMu IOKa3al, 4To CYIECTBYIOT
o4ary NOBBILIEHHOH rPO30BOH aKTHBHOCTH M 30HBI MAJIOTO JHCHa JHeEl ¢ IPO30oH.

A.5.4 C oporpadudeckumu ocoGennocTamu Upkyrckoit ofacTn Ceg3aH0 pacnpeneie-
HUe 9HCIa AHEeH ¢ rpo30it Ha ee TePPUTOPHH, rI¢ HAOMIOMATOTCA OYary IPO30BOI aKTUBHOCTH OT
35-36 anet ¢ rpozoit B rox no 7-8 ameit. B Kpacnospcxkom xpae u Toise gucno aueil ¢ rposoit
xonebnercs oT 35 Ha 1ore Tyen 10 0,9 Ha kpaiinem cesepe Kpacnogpexoro kpas. ['onosoe quciac
gHell ¢ Tpo30oH Ha TeppuTopuH SxyTun konebnercs B mupokux npeaenax: or 0,1 Ha xpaiiHem
cesepe peciyOimky 10 20 B ee 10KHBIX FOpHbIX pafoHax. B 3abalikanee 9ncno nHE# ¢ rpo3oil B
roz m3mensercs ot 32-38 g0 12-13 B passrix paiionax.

I'po3oBas neATENBHOCTb YCHINBACTCA ¢ MPUOMIKEHHEM K IOpHBIM paiioHam. Bricoxas
rpo30Bas aKTHBHOCTB OTMedacTcs Ha Aurrae u 1ore Bocrounoi Cabupu.
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Iipunoxenne b

(copaBouHOE)

Puzuaeckie 0CHOBLI RCKYCCTBEHHOTO PETYTHPOBAHUS 0CAKOB
b.1 OGpasosanue o61aKkos

b.1.1 Obnaka SBEAIOTCH BaKHBIM II0ro000pasylolM (QakTOPOM CpemM JPYTHX
arMocepusix apnerui. PopMupoBaHue 0671aK0B H 00Na4HBIX CHCTEM ONPEAENAETCA COCTOSHHEM
armocepnl. Onp 06pasyloTcs, Kak OpaBWIO, KOTZa YNPYrocrh BOASHOrO Iapa Onuska x
HACHILAIODICH WIM HecKONbKO npeBocxojut ¢e. CO3aHMIO YCNOBUi, ONAarompuaTHslx Ans
3apoxneHus ofnakos, crmocobCTByeT yBenwueHwe OOIIErO KOJMMUYECTBA BOASHOTO Napa HIH
YMEHBIUEHAE YIPYTOCTH HachilieHHA. B nmpupone KOMMHECTBO BOASHOTO Hapa BO3pacTaeT mpu
YBeNMUEeHHH HCHApeHUs TaM, The Oosee BiuaxHAas HOYBA ¥ MHOTO BOZOEMOB. YMCHBIICHHE
YIPYTOCTH HACHIIIEHHWA MPOUCXOIMT MPHU OHIKEHUH TeMneparypsl, O6prdHO 3T0 Habmogaercs
IOpH TOABEME CIOCB Bo3ayxXa (CyXO- WIH BIaxHOajguabaTHdyeckoe ONJIKJIEHME), IIpH
PaZHalHOHHOM BRIXO/AXHBAHWH H IIPA CMELIMBAHWE OTHOCHTSJIBHO TEIUIBIX BO3AYIHHBIX MACC C
Gonee XOnOAHBIMU BO3YIIHBIMU MaccaMH. CyIeCTBEHHYIO pouib B 061akooBpa3oBaHHUH UIpaloT
HHBEPCHH TeMIIepaTyphl U TypOyneHTHEIH 0GMeH [19, 20, 67, 68].

B.1.2 Obnaxa no BHeHIHEMY BUAY Da3jelfioT Ha CIOUCTOO0pasHEbIE, BOIHUCTOOOpasHbIe
# Kydesoobpasusie [65].

b.1.2.1 Pasnnuaior QpOHTAILHEIE H BHYTPHMACCOBBIE CIIOUCTERIE 001aKa.

OponTanshbie caoucteie obnaxka (Ns-As) o0pasyloTcs NpeHMYLECTBCHHO B 30HaX
Tembix arMochepHEIX GPOHTOB, GPOHTOB OKKIIIO3HMH WIH XONOAHBIX (POHTOR MEPROTO poOAA 33
CYET YHOOPAIOYESHHBIX MEANECHHBIX BOCXOMMLIMX IBIKeBHH Bosgyxa (cm/c) Hax ¢poHTambHOM
NOBEPXHOCTHIO M €r0 AHHAMHYECKOTO oxaaxaeHus. Oporpadudeckue croucroobpasnsie obnaxa
BO3HHKAIOT Ha HAaBETPEHHOH CTOPOHE HITH HaZl rpebHeM XpedTa i AUCCHITHPYIOT Ha MOABETPEHROMH
CTOPOHE, HMEA XapaKTep CTOSIHX BOMH.

Buyrtpumaccorsie ciodcreie obnaxa (St, Sc) ofpasylorcs Onaromaps npoueccam
PAIHALHOHAOr0 BHIXONAKMBAHHA W TypOYAeHTHOTO HEPEMELINBAHHA B IIOTPAHHYHOM CJOE
aTMocheph!.

b.1.2.2 K BoauucroobpasupiM o0nakam OTHOCHTC® Oonsias 4acTh BHAOB
NEPUCTO-KYUEBHIX, BEICOKO-KYYEBBIX, CIIOHCTO-KY4eBhIX H CNOHCTHIX 0011axk0B. B Bo3HHKHOBEHHH
BONHUCTOOOPA3HEIX 00/IaKOB YYaCTBYIOT BOHOBLIE NIPOLIECCH B aTMOCHEpE.

b.1.2.3 K xyueBoobpasHsim obi1aKam 0THOCATCH Kyderbie obaka xopoiei noroast (Cu),
MOILHBIE Kydenbie obaka (Cu cong) U pasHOBHAHOCTH KydeBO-J0xAeBX 00makos (Cb).
KyuesooOpasunie obnaka ofpasyroTcd B pesyiabTaTe HHTEHCMBHBIX BOCXOISINHX ABMIKEHMH
BO3JyXa, BOSHMKAIONIKX OPH TEPMUIECKOH MIH NWHAMHYECKOH HEYCTOWYMBOCTH arMOC(HephL
XapaxtepHoff  4epTOd  007aKOB  ABMNETCH  HEOpPEpHIBHAS  JBOMIOHMA,  00pasoBaHHE
MHOTOYHCIEHHBIX nepexoansix Gopm. Kyueso-noxaessie 06/1aka HMEIOT BRYTPHMACCOBOE HITH
GpOHTANBHOE IPOUCXOMKJICHHE.
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B.2 ®opmuponanue ocaxkos

b.2.1 Ocanxu pasgensiorcs mo yCIOBHAM oOpa3oBaHHS Ha ODJIOXKHBIC, IHBHEBHIE H
CMCHIAHHBIC,

B.2.1.1 ®opmupoBanue OOMONKHBIX O0CAAKOB CBS3aB0 C  KPYNHOMACIITaGHBIMH
YIOPAAOYCHHBIMY BEPTHKAIbHBIME ABIKEHHAMH BO30yXa, QOYCIIOBICHHEIMH (BPOHTANTBHEM WK
oporpadHaeckiM NoabeMoM, THGO KpyIHOMacIITaOHON IopH3OHTANLHON KOHBEPTEHIHEH co
CKOPOCTBI0, HE IPEBLINAieil IECHTKOR CAHTUMETPOB B CEKyH/Iy. BrInajaloT OHU KaK IpaBHIIo,
#3 00J1a9HO# CHCTEMBI BHICOKOCIOUCTEIX — CIIOHCTOAOKEEBBIX 0071aK0B. IHTEHCHBHOCTD OCaZIKOB
He npesbiiaer 1,0-1,5 MM/4, cpeanss npoaomKHTENSHOCTS cocTaBaseT 10-12 4. Tlpu neGonbmux
muxroHax paadycoM 100-300 xm nitn 65ICTPO ABMKYIIHXCA PPOHTAX HHTCHCHBHOCTE OOIOXHBIX
0CaJIKOB YBEJIHYMBACTCA M COCTaBIAET 1,5-2,5 Mm/u.

B.2.1.2 JluBHeRHe ocaakm oOpasylorcs B KydeBo-moXieBeix obsmakax. Cpeamss
MaKCHMAaNbHas HHTEHCHBHOCTD JIMBHEBBIX OCA[KOB JIOCTHIaeT 5-6 Mm/4 u Gonee.

b.2.1.3 CmemanHble  OCamKH 06ycioBneHsl OJHOBPEMEHHBIM  JelicTBHEM
YIOOPSZOYEHHBIX B KOHBEKTHBHBIX JIBHKEHUIH,

B.2.2 YxpynHeHue kanens B 067aKax J0 pa3MepOB BhINAJAI0IHX OCAIKOB IIPOUCXOIHT B
pesynsTaTe (hasoBBIX NEPeXOA0B Boabl (KOHAGHCANMA M CyOIMMamusA) M KOAryIANMOHHBIX
nopoueccoB. Menkue Kanad o0pasyloTcsd KOHISHCAUHMOHHBIM IIYTEM HA AApaX KOHAEHCAIMH,
KOTOPBIC, KaK NPaBHJIO, SB/IMIOTCA THTPOCKONMYECKAMH. DTO IPRBOLHT K TOMY, YTO KOHACHCALUA
IPOKUCXONUT IPY HACHINIEHHH HAZ PACTBOPOM I'HIPOCKOIHYECKOTO BEILIECTBA, T.C. NPU 3HAYCHUAX
OTHOCHTCIBHOH BIaxkHOCTH Meree 100%.

B.2.3 Tlpu xoneHCAIMM BOAYHOrO AP HA CPABHHTENHHO DONBIINX SAPaX KOHACHCALUH
POCT KalesieK pajguycoM 0 1-2 MKM HPOMCXOZMT Becbma GBICTPO, 38 HECKOIBKO CEKYHI. B atrx
Hpexenax KanejIbKH SBIAITCH JOCTATOYHO KOHIEHTPHPOBAHHBIMU PACTBOPAMH, YTO U ABAKETCH
OPUUHHOIN TOHWKEHHS PABHOBECHON YNpPYrocTd Iapa ¥ HHTEHCHBHOH KOHACHCAIHM BOAJHOIO
napa. Ho npu panpHe#uieM pocte KOHUEGHTPALHs PACTBOPA YMEHBLIAETCA | TIEPECTAeT BIAMATE Ha
pocT xanmu. [lpeaenbHblii panuyc, 10 KOTOPOro BEIPACTAOT KAIDIA 38 CYCT THTPOCKONAIHOCTH,
paBuserca ~ 8 MM [19, 20, 22]. PacueTsl noKas3aid, YT0 JIeKTPHYECKIAE CUIBI MOTYT BIMATH HA
CKOPOCTh KOHZEHCALHOHHOr0 pOCcTa Kanenex paguycom He Gonee 1 Mrm [20].

B.2.4 Tlpomecc KOATyJsAOWM KAamENECK COCTOHT M3 HX COMMKEHHA non OIeHCTBHEM
Kakux-imbo cun ® cauaHug. K xoarynanum kanmenek MOryT HpPHMBECTH: TPaBHTAUMOHHBIE,
a3pOMHAMHIECKHE U DICKTPUYECKHE CHIIbI, @ Taloke TyYpOyaeHTHOCTh BO3nyXa H OpoyHOBCKOE
nprxeRue. HyoKHSA rpasuia pajvycoB Kanesb, A8 KOTOPHIX BO3MOXHA TIPaBHTANMOHHASL
Koarynaunsa, pasHa 18 Mim [22]. Koarymanuonszsri poct 06aauHbIX KaIenb paanycoM or 5-8 Mxm
Jo 18-20 MKM TIPOMCXOZMT NPEHMYBIECTBCHHO NPH KOHBEKTHBHBIX TOKAX WM NOJ BIMSHUEM
EKTPHYECKHX CHIL.  YCTOHYMBOCTD KOJUIOMOHOH CHCTEMH B 3HAYATCILHOH CTENEHH
onpenemeTca ¢¢ AMCKTPHIECKHMH CBOHCTBAMH.

B.2.5 OznHOil U3 NPHYMH CymecTBOBaHMA obOnaxoB 6€3 BEIMAZCHHA OCANAKOB SABIAETCH
HeCHHAHWE OONAYHBIX Kanelmb. TeopeTHYEeCKM H SKCIEePHMEHTAIbHO OBLIO MOKa3aHo, 9T0
MEKTPUYECKHE CHUIBl OKAa3bIBalOT BechbMa Gonblioe BIHAHME HA MPONHECC KOAryNSI(MH Kamejb,
Pazyc KOTOPBIX YRENMYHBAETCA B HACKTPHISCKOM TTose ¢ 8 MkM zo 18-20 mrm [22, 25].
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b.2.6 OcHosueiME ke GaxTOpaMH, OnpeAeNgioMMU NPOLECcCH 0canKooOpa3oBaHus B
€CTECTBCHHBIX YCIIOBUAX YMEPEHHbIX IUMPOT, NBASIOTCS BEPTHKAIBHBIE (KOHBEKTHBHEIE)
BO3JYLIHbIE NIOTOKH, YIOPANOYESHHEIE BOCXOMILINE ABMKEHHS B 30He armMochepHbix HPOHTOB U
NOABJICHHE B KaNeAbHOKAAKOM ofjake JIGAAHBIX YacTHL IpH AOCTHXCHHH BepiuMHOH obnaxa
OTPHIATENLHEIX TEMIIEPATYP.

B.2.7 llpn BOCXOAAIMX JBWKEHMAX NOAHMMAIOMHMICA BO3AYX  OXNAXKAAETCH
anuabaTyecku, 9YTO NIPHBOAHMT K HEPECHHHEHMIO BONSHOTO Hapa H  aKTHBHOMY
KOHAEHCAIlHOHHOMY POCTY Kaneib AO PasMepoB, NPHU KOTOPHIX HAYUHAETCH TPaBHTAIHOHHOC
CIWAHHE Kanedb. 3aMepiapde Kaneldb Npu OTPHUATENBHbIX TEMIIEPATYpPaxX NPOHCXOXHT UPH
HAM9UR SACP KPUCTALIM3AIMH WM JBI000Pa3yIOWMX $ACD, NIPH OTCYTCTBHH KOTOPBIX
nepeoxsaxieHHbie KalJll MOYYT He 3aMep3aTh 10 TemuepaTyps! Munyc 41 °C — munyc 42°C.

B.2.8 YapyrocTs BOAAHOTO apa HAIO JIkIOM MEHBIIE, 4EM Hal BOZOH, HOITOMY B 00j1ake
IIpY TOSBIEHHH JISIAHBIX KPHCTAUTOB HAYMHAETCH NPOHECC NEPErOHKH BOASHOIO IApa C Kalleib
Ha KPHCTALTBL, KOTOPHIE, YKPYIHAACh, HAUMHAIOT NajaTh, MPOJOIKaA YKPYNHATHCH 3a CUeT
CTOAKHOBEHHA C OOgavHbIMM YaCTHUAMH Ha IYTH HafeHHA (TPAaBHTALHOHHAS KOATYIAUHMS) H
KOHIEHCALMOHHOTO POCTa 3a CHET Pa3sHOCTH TEMIlepaTyp Majaroliell YacTHIbL ¥ OKpyXarouei
Cpeast.

B.2.9 Ha pocr efgHBIX KPHCTAIOB TAKKE OKA3bIBAIOT BIIMAHUE 3IPOAUHAMUYECKHE H
MEKTPHYECKUE CHIBL. Kak TIOKa3aay DKCIEpUMEHTANhbHbIE HCcaenoBaHHA [22], Tonbko
IPaBUTALMOHHEIMA CHIAMH Helb3si 00BACHUTD POCT 061a4HbIX KPHCTAILIOB A0 PAa3MEPOE OCaIKOB.
CrenoBarensHO, IEKTPHYECKUE CHUIIBI OMKHB! OKa3biBaTh BeCbMa OONBIIOC BIAHAHAE H HA
NPOLECCH KOoaryialuy 06nadHbIX KpHCTaLIoB. BiaumoaelicTBue 3apsafoB OONaYHBIX YaCTUIY #
3EKTPHYECKOTO NOAA aTMOCepsl MOXKeT OBITh BECEMa GOJIBILHM, B 0COGEHROCTH Ll Kaneis U
KPUCTA/LIOB MENKHX pasmepoB. IIpu paccMOTPeHMH BIOMAHMS 3MEKTPUYECKOTO MNOIL Ha
KOAryJALMI0 OONAYHBIX YaCTUIl NPHHHMEETCs BO BHHUMaHHE TONBKO €r0  BEpTHKAIbHAA
cocrapmnomiad. B ofnaxe HeoOXOAMMO YYHTBIBATH M TOPH3OHTAIBHBIC IPAMEHTHI, KOTOPHIC
MOryT OBITH TOrO ¢ MOPAfAKA, YTO M BePTHKAIbHBIC. BIMAHHE TOPH3OHTANBHOIO H
BCPTHKANHHOTO JACKIPHUCCKMX HOICH Ha KOATYIAIMIO HaCTHIl 3aMETHO BO3DACTAeT, ©CIOH
HAIPAKEHHOCTh DIEKTPHIECKOro nojis mpessumaer 10° B/m. Buuia ofmapywena nuuciinas
3aBUCHMOCTH BEPOATHOCTH CIIMSHHA Pa3HOHMEHHO 3apsKEHHBIX KaleJeK ONHHAKOBBIX pa3MepoB
pamrycom 10 40 MKM OT ReTHHHb 3aps108, Goumbimnx 2x107% K,

B.3 Buas HeycToHYNBOCTH aTMOCQEPHEIX TIPOLIECCOB

B.3.1 OkcnepuMeHTanpHBE NaHHBle YOeQuTenbHO IOKa3LIBAIOT, YTO UCKYCCTBCHHOE
BEI3EIBAHHE OCAIKOB MOKET OBITh YCIICIUHBIM IHIUS TIPH HaNnHIHE (aKkTOPOB, CIOCOOCTBYOLINX
IOCTIDKEHHIO IOcTaBineHHol nend. OgHuM M3 BaxHEHIIHX (axkTOpOB TAKOrO POJA ABIACTCH
HaJMJHE HEYCTOMYHBRIX cOCTOsHUII B armocdepe. Metonpl, paspabaTpiBacMble B LEWIX
akruBHoro posnelicrsus Ha ofnaka, OCHOBBIBAIOTCE HA NCHOOJB30BAHHH HEKOTOPBIX
HEyCTOHYHBBIX COCTOSHHI, CBA3aHHBIX €O cCHCnUbHKON U 32KOHOMEPHOCTAMH (a3OBBIX
nepexojoB BOAL! B aTMocthepe.

B.3.2 C Touku 3pexus AB Ha oGnaxa MOXHO BEUIEIMTb HATh BHAOB HEYCTOHYHMBBIX
cocTosiHui B aTMOchepe.
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B.3.2.1 Komnouanas HeyCTOMYMBOCTh BOAHOM CyOCTAHIIMH CBS3aHa C HAXOXKAEHUEM B
aTMochepe Kaneib BOXB (KPHCTALIOB Iibjid), IUIOTHOCTh KOTODRIX HA TPH Hopszaka Gosnbine
IUIOTHOCTH arMOC(EepHOro BO3ayXa.

HssectHo, yro BoAHAA cyOcTanuus B armocdepe MOXET HaXONHThCH B Tpex (asax —
ra3000pa3HoH, KUIKON ¥ KPUCTALTHIECKOH — # HE BCETIa KaxAoe M3 9THX COCTOSAHHUM ABIAETCS
crabunbHbM. TIponeccr ocanxoobpa30BaHKS TECHO CBA33HM C NEPEXOAOM BOAHOM cyOCTAHIM
#3 ra3000pasHoil $assl B XHAKYIO. JTOT HEpexon B arMocdepe OCYLICCTRISCTCH IPH YIACTHH
3apofbileH, Ha3bIBaeMbIX 00NaIHBIMA AAPaMH KOHACHCALHMU.

B Bo3ayxe, CBOGOKHOM OT A9PO30JI€H H HOHOB, KOHICHCAIMA BOJHOIO I1apa IPOUCXOLHT
JIHIIB B TOM CIIy4ae, €CIHM IePECHIEHHE JOCTHIaeT HECKOIBKUX COTEH IPOIEHTOB, ATMOC(epHbIE
85pO30NH ABJLTIOTCA TOTOBBIMH SpaMd KOHIEHCAUMH H NPENATCTBYIOT CO3HAHHI0 CONbmuMX
nepecsiennit. MaxcumansHoe nepeckinienne B armocepe, coaepikaliel aapa KOBACHCAHMH,
COCTABJISET JI0NM HpOLeHTA. UHCIIO s7ep KOHJCHCAIA] B 1 cM® IIPH3EMHOTO ciio4 Konebnercs B
HIMPOKHUX Npejiedax — OT HECKOJIBKHX MMJUIMOHOB B IPOMBIILICHHBIX IOpojax A0 €AMHHL, HAJ
OKCaHAMH.

B3BelueHHpie B BO3JYX€ Kald BORBI, U3 KOTOPBIX COCTOAT BOAAHBIE M, YaCTHIHO,
cMemanEsle 00naKa, BOSHHKAIOT U YBEIHYKBAIOTCA B pajdyce A0 § MKM 3a CYET KOH/IEHCALHH
BOASHOTO 11apa Ha aapax Kongencauuu. IIpy paguyce cepiue 100-200 MKM Karng npeoyoneBaoT
CONPOTHBIIEHHE BO3XYXa U MOA AEHCTBHEM IDABUTAIMOHHBIX CHJI NAAAIOT, CTAIKHBAACh JAPYT C
JIPYTOM, VKPYTNHAIOTCA, B pe3ylbTaTe 4ero NafaioT enie OpicTpee ¥ MOKHIAIOT 00nako B BHAC
JOXKIA. EcTeCTBEHHO, 9T0 HEYCTOHYMBOCTH TaKOH KOJUIOMIANbLHOH CHCTEMbl 3aBUCHT OT
reoMeTpudecKoil (opMbI, KOTHYECTBE ¥ Pa3MEpOB JaCTHIN. YeM KpynHee JaCTHIB, TEM CHCTEMa
HeycToRdHBee, ¥ NOCKONBKY B IMPONECCE DBOMIONMH, KaK IPABHIO, INPOHCXOIUT YKPYIHEHHE
4aCTUIl 338 CYeT CJMAHMA, 00pa3oBaBileecs 0OJaKo, €CIH €ro JKH3HEAEATENsHOCT: He Oyaer
NOJEPXKHBATECH KaKUMU-1M00 BHemHuMM (aKropaMmyu, B Npouecce CBOEro pasuTus (WM
"craperud ") HMEET TEHASHIMIO YCKOPEHHO PaspyIlaThes.

B.3.2.2 Heycroifuupocts $a30BOr0 COCTOSHHS BOAHOH CyGCTAHIHM MCHONB3yeTcs B
GOBIIMHCTBE METO10B, HMEIOIHKX NIPaKTHYecKoe 3Hadene. Haxonammecs B 00/1axe Karuig BOJIEL
He cpasy 3aMep3aroT, momajas B O0macTs OTPHUATENBHBIX TEMIEparyp B  atMocdepe.
T'omorennas KpucTaUIM3auus B atMocepe NPOUCXOMHUT NP TemrepaType MuHyc 42°C 1 HuXe.
CetereporenHas KpucTamsaius, HabogaeMas NP OTPHIUATEIBHEIX TeMIlepaTypax B obake,
NPOUCXONUT NPH HAMMYMH sfep JbJoo0pa3oBanusA. HHCIO 9ACTHI, KOTOPLIE MOIYT CIYXKHTb
AxpaMH JbA00OOPa3OBAHMA, B aTMOCHEpE HE CTONB BENMKO, HOITOMY KATLUIM BOABI MOTYT
HAaXOAUTHCH B IEPEOXIIAKICHHOM COCTOAHUU CKOJIb YTOAHO JOIIO.

Hccnenosanus B HATYPHBIX YCIOBHAX IOKA3alld, YTO B 00/JaKe MpH TEMIEPaType MHUHYC
10°C BoZa B OCHOBHOM HaXOLHUTCH B XHAKOM COCTOAHUYM (HA OJMH KPHCTAUl, KaK NpaBuio,
IpUXOAUTCH 10°-10° o6naunsix xamens). OaHOBpEeMEHHO C STHM CIEIYyeT OTMETHTH, YTO IpH
TeMIepaType MEHYC 12°C pasHOCTE B YIIPYTOCTH HACHIUCHHES HAJ JIHA0M H Bogo# Hanbonemas 1
coctasmset 0,269 M6 H, COOTBETCTBEHHO, HACHILIEHNE HAN IbJOM BOIAHEIM ITADOM AOCTHTACTCH
npy 87% OTHOCHTENBHOM BIAXHOCTH OTHOCHTENBHO BOHEL C MOHWMKEHHEM TEMIEPATYPHI
KOHLIEHTpaIMsl KPHCTAJLIOB Bo3pacTaeT npumepHo B 10 pas ma xaxsie 4°C, Tpu munyc 40°C -
muHyc 42°C Bes Bojia B o0iiake DONHOCTHIO 3aKPHCTALIM30BAKA. DTO 03HAYAET, YTO B OUANIA30HE
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temneparyp or 0°C no munyc 42°C B ofnaKax MOIYT HAXOMMTbCS OIPOMHBIE MACCHl BOALI, Ha
KOTOPBIC MOXHO BO3ICHCTBOBATH MYTEM CTHMYIIMLHH IPOLECCA KPHCTALIH3ANAHA, JTO MOXKET
ObIT NOCTHIHYTO MYTEM BBENCHMS JOHOJHUTENbHBIX SAEP KPHCTALIM3ALMH HIA CO3NaHHA
JIOKaJIbHBIX 30H C CYIISCTBEHHO IOHMKEHHOM TeMIepaTypoil. BONsIINM TOIMKOM K HPOBEACHHIO
IUAPOKHX HATYPHBIX SKCHEPUMEHTOB HOCIYXWIKM HaiaenHsii B 1946 rogy Illeddepom addexr
BO3ACHCTBHA TBEPAOH YINIEKHCHOTHI (CYXOro Jbja) Ha NEPEOXNTaXNCHHbIC Kaliu H OTKPHITas
Bonuerytom B 1947 rogy BO3MOXHOCTE HCHOIB30BaHMA YacTuil Hommctoro cepebpa (Agl) B
Ka4eCTRE LICHTPOB KPHCTALIM3auHUKY. B nocaenyIOHIHe TO/ibl MHOTHE YUEHbIE NPOBEIH HENIbIHA Pl
HeesneoBaHyil, HaNPaBIeHHBIX Ha pa3paboTKy MeETOJOB HCKYCCTBEHHOH KPHCTAIIH3aMH.
Pesynbrarsl atux paboT HO3BONMIM CO34aTh HECKONBKO METOAMK BO3ZEHCTBHA Ha oOlniaka,
HCTIONE3YEMEIX B IPAKTHYCCKHX HEJUIX B HACTOAIISE BPEMS.

b5.3.2.3 KonBekTHBHas HINW BEPTHKAIBHAA HEYCTOHIHBOCTh OOYCITOBIERa TaKHM
BEPTHKATLHEIM APOQIIEM TEMEEPATYPbl, KOTA2 HIDKENCKAIUM CIOAM aTMOc(epHOro Bosuyxa
CTaHOBHTCS JHEPTETHYECKH OONee BHITOOHO TIOMEHATHCA MECTAMH C BRIMICTHEKAIMMH CIIOAMH
Bo3gyxa. KpurepdeM 5TOTO SBIGHHS CAYXKHT TEMICpaTypHas cTpaTHdHkanus, Koraa
TeMIEParypa BO3yXa NajaeT C BHICOTOH B HEKOTOPOM CJIO€ C IPagHEHTOM, PaBHbIM X OOJBIHM
BenMaHHE cyxoanuabaruueckoro rpaguenta (H =T + v,z rae y, — anuaGarudeckuif rpagueHt,
z— BhIcOTa). Peamusanuio nogo6HOH HEYCTOHIHMBOCTH MbI HabnroJaeM NpH pasBUTHH KydeBoi
obnausocty. B npurmune sror npouecc oOMeHa 3Heprueli MOKET B ONpeleNeHHbX npenenax
PETYIHPOBATECA IYTeM CO3HARKA BOIMYLICHHIH, HHAMMUPYIOMMX BOCXOAALINC WK HUCXOIAIIHE
IBHxeHHsA Bo3xyxa. IIpu 3TOM BO3MOXKHA HHTEHCH(HKALIHA NPOIIECcca 3a ¢IeT NEPeXoia IHEPriu
HEYCTOHYMBOCTH B KHHCTHYECKY!O SHepruio. Jlaxe ma Qoue CyINeCTBYIOUIMX B Npupone
BOSMyHICHHi:I UMEETCH ONpeLcICHRAA BO3MOXKHOCTD yIIOPAAOIUTS NPOIeCC oOMena BO3AYIUHLIMA
MaccaMH MeEXIYy HIKCICKAIIMMHM W BBILENCKAIIAMY CJIOSMHM 33 CHET HCKYCCTBERHBIX
umiynbcoB. CylIecTBYeT NPUHLUMOMANLHAX BO3MOXKHOCTL CTHMYJIHPOB3HUA 00Opa3oBaHUA
001aKoB Ipy HANMYMH 3aNHPAOUINX CIOSB MHBEPCAH, Pa3PYIICHHS PACTYIINX H PA3BUBAIOIUAXCS
o6maxos.

Bb.3.2.4 MeHee u3ydeHHBIMH B aTMocdepe SBIIOTCA XHMHYECKad U HIEKTpHUecKas
HEYCTOHIHBOCTH, KOTOPHIE CIOCOOHE OKa3hIBATh 3aMETHOE BITMSHHE HAa X0 IOTOAHbIX IPOLIECCOB
¥ paIUalHOHHBIN PEXUM.

b.4 Oo6pa3soBanne 06.;1ax08 Hag noxkapamu

B.4.1 Haz noxapamu oGpasylorcs BHyTPHMaccOBbie KOHBEKTHBHBIE objiaxa 3a cuer
BOCXOJAINMX NIOTOKOB BO3NYXa Hal 6016 HArpeThIMH YIACTKAMH MECTHOCTH.

Toryomenue comHedHOro H3MyYeHHd, uHGpaKpacHOe H3dydeHde, TypOyITeHTHOE
paccenBanMe TEINAa NOACTHIAIONEH TOBEPXHOCTHIO MEHMOTCA B 3ABHCHMOCTH OT LBETAa M
XapaxKTepa 3ToH MOBEPXHOCTH, PACTHTEIBHOTO MOKPOBA, MOPGOIOTHH, BNAKHOCTH, BBHICOTHI HAJl
YPOBHEM MOps, BpeMeHHU cYTOK ¥ 1.4, OrCrona BO3HHKAET pasiydue B TEMIIEPATYPHOM PexuMe
NPU3EMHOTO CIIOS BO3yXd, CONPHKACAIOMIErocs ¢ PaziMyHON NOACTHIAONICH NOBEPXHOCTHIO.
Hanpumep, BO3NyX Haj IECHOM TeppUTOpHMEid, OroieHHOM WM NOYepHEBIUEH I0cne HefaBHEro
nokapa, 6y et Tennee, 4eM HaJl OKPYIKarOWMM JECOM, NOTIOAKIIMM MEHBINE TEIUIa BCIEACTBHE
OTpaKaTenbHO| crroco0noCTH, GOMBITNX 3aTPaT Ha MCNapeHHe U APYTHX (akTopos. DTOT BO3LYX
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Ha[| DPOHAEHHOH NOXAapOM TEPPUTOPHEIi, Harpetoii 1o Temneparypsl T, OyAeT HaXOAUTHCA N0
HEHCTBHEM IBYX CHJI: CBOETO Beca M BBITANKHBAIODIEH CHNBI Apxumena cO CTOpoHHB! Gonee
XOJOAHOT'O OKPYXAIOMICTO BO3AYXa, Haxoismerocs npu temreparype T. Iox pedcrBuem stax
CHJI CJI0H BO3IyXa HaJ MECTOM [I02Kapa HagHeT MOJHUMATHCH, IPU4eM YCKOPEHHIE 2 ONPEIeAeTC

o popmye
T-T

ax X 1
g (B.1)

TAE g— YCKOPEHHE CHJIbI THKECTH;

T =1°C + 273 — remneparypa B rpagycax Kenapsuna.

Hrak, Bo314yX MOAHUMAETCA B BULE OTASIBHON HarpeToit 4acTuips! (TEPMUKA WIH ITy3bIps).
CxopocTs NOoABEMa YMEHBIIACTCA IO/ BIMSHHUEM CHIBL TPCHHS H BOBNEYCHHS B PE3YJILTATE
typOynentHoro obMeHa okpyzxamouiero bonee XxonoxHoro Bo3xyxa. IlogbeM mpojomkaerca 4o
TEX IIOp, NOKA HE BEIPABHHUBAIOTCS TUIOTHOCTH TTOJ{HHMAIONIEroCs BO3AYXd H €r0 OKPYXKEHHA.

b.4.2 IIpu noabeme yacTunpl, 1O TEX HOp IOKA HE HAYANACH KOHASHCALUS BOASHOIO Hapa,
COZEPXKAIUErocs B BO3TYyXE, Npoucxogur ero oxnaxaenue 1o 1°C ma xaxasie 100 M BBICOTHL
Taxoe u3MeHCHUE TEMOEPATYPEI, HA3BIBAEMOS CyXoanuabaTHYeCKHM MPOLECCOM, PEaNbHO A
CYXOoro uing HEHACLILLICHHOr'0 BJIaXHOT0 BO3yXa.

B.4.3 BeicoTa, Ha KOTOPYIO IIOTHAMAETCA YaCTULA BO3XYXa, 3aBUCHT OT TEMIICPaTypHOTO"
IPafHCHTA OKPYXAIOMETo Bo3AyXa. O4eBHIHO, UTO, IOKA TeMIIEPaTypa OKPYKAIOIEro BO3XyXa
noHmxkaerca Gonsire deM Ha 1°C Ha 100 M, MORHMMaIOMIAsCs YaCTHIE, TEMIepaTypa KOTOpoi
nommwkaeres Beero Ha 1°C Ha 100 M, Gyner Teruiee OXpyXaiOmIero BO3AyXa H, CIEAOBATENEHO,
Oyner npoxomxars MoaHMMarsca. Ilpy HaGmogaroumuxcs ETOM rpaldHeHTax TeMIICpaTypsl B
YMEpPEHHbIX IUHPOTaX JOKANRHOIO neperpesa Bo3gyxa eOmusn mosepxHocTH 3emiu Ha 1-2°C
BIIOJIHE AOCTATOYHO, 4TOOBI HAYAHUCH BEPTHKAIEHLIC ABUKCHAA BO3yXa 40 BbICOTH OKOIO 1 xm.

b.4.4 PaccMoTpHM Telieph BOASHOM [1ap, coJlepikanMiics B nogHuMaromeiics yactune. Ilo
Mepe NoAbeMa YaCTHIBl NaBleHHEe B Hel mamaeT W BomiHON nap oximaxpaerca. IIpn arom
KOJIHYECTBO BOJBL, KOTOPOC MOXET COAEPNKATH BO3AYX B 1apoo0GpasHOM COCTOSHHH,
ymensinaercd. Hanpumep, npu 25°C oaun KyOuveckuii MeTp BO3ayXa MOXeT cofepkats 23,06 T
Bozasnoro napa; npu 10°C conepxanue napa nanaer no 9,41 r, npu 0°C oHo paeno 4,85 r u npu
munyc 25°C ge 6onee ~ 0,71 r. IToaToMy 9acTHIa BO3AYXa IO MEPE NIOABEMA MOXET JOCTATHYTE
YPOBRS, TA€ BOAAHOH I1ap, KOTOPbINA OHa COJIEPXKUT, CTAHET HACHINEHABIM. [IpH OTCYTCTBHH sA71ED
KOHIEHCAUMH Nap ocraicid O B nepechUUeHHOM (MeracTabuiabHoM) coctosHmEd. OnHakKo
HabmoeHns B atMocdepe ITOKa3bIBAIOT, ITO 3TO He uMeeT Mecra. Kak Toibko HacTynur Xota Osl
HC3HAYMTEILHOE NCPCHACHIICHHE, TPOMCXOHT KOHACHCAIMS C OGPA3OBAHHEM KAIEACK BOJIHL .
Ilpy konaeHcauMu BOIAHOIO Napa DPOHCXOIMT He TOJAbKO obpasoBanue obnaka, HO H
BHICBOOOXIa€TCA TO KOJIMYECTBO TEILIOBOH SHEpPray, KOTopoe GhUTO 3aTpadeHo Ha MpeBpamiesue
Bo#s! B map (ucnapenne). Kaxasii pas, korjga xoupencupyercs 1 r mapa, BhicBOOOMKIaeTcs
3Heprusa B BHAe Temma mopagka 2500 Jx (~ 600 xanopmit). D10 BEICBOOOXACHUE TEmna B

*} Bricota, Ha XOTOpoH Ha4MHaeTCss NpPOLECC KOHIACHCAIMA BOASHOTO IIapa, Ha3hiBACTCH YPOBHEM
KOHAEHCAlMH. D12 BbICOTAa 0OLI9HO COBNAZAET C HIDKHEH rpanrueif obnaka.
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noxHuMatomercs obaYHod Macce MOBBICHT €€ TEMIEPATypy, H NOAHHMAIOmascs obmadnas
4acTHia Oy/eT OXNaKAAaThes B MEHbIICH Mepe. Do oxmaxeHue cocTaBut 0,65°C Ha xakaste 100
M noasema smecto 1°C. Tlo3roMy, YTOOH HMOAHMMAROMIEACA YACTHLA MOTNIA NPOHODKHTD
IBHXXEHHE, NOCTATOYHO, YroOk! TeMIepaTypa B OKpyxawiuei atMocdepe Ha BEICOTE mOALEMA
yMensrmanacs ua 6,5°C Ha xunomerp smecro 10°C npu orcyTcTBHE KoHmeHcaunH. Ecin nanenue
TeMneparyps: B armochepe ¢ BbicOTOH (cTparudukamusa) Oomee dem 0,65°C/100 M, 1O
BOCXOAAINCE NBMKEHUE HE BCTPEYAET HUKAKOTO OFPAHMYEHHS ¥ IpoAoDKaeTes. TakuM obpasom,
MOXKET pa3BUThCA 001aKo, cHoco6HBOE NMPEBPATHTRCA B MOIIHOE KYyueROE W Janee B

Ky4€BO-A0XKeBOC. PacCMOTPEHHbBIC YCIOBHA XapaKTePU3YIOT aTMOCEpy B TOTPaHHIHOM CJIOE
KaX YCIOBHO HeyCTOHIHMBYIO. JTO O3HAYAeT, YTO OHA HEYyCTOHYMBa IO OTHOLICHHIO K 4aCTHIS
BO3/iyXa, COAep)Kalued HOCTaTOYHOE KONHYECTBO BOAAHOTO Iapa M1 TOro, 4rolbl Hayamacs
KOHACHCAHU.

Otor npotecc WumocTpupyer npumnmn MBO nan 3apannol reppuropueii. Mnoraa
JAOCTATOYHO BHECTH C DOMOIIBIO pPEAreHTa B YCHIOBHO HEyCTOWYMBEIA BO3ayx HeConbpIIoe
KOJM4ECTBO HEPTHUHM, 9T00BL CO34aTh HaJl 3aJIaHHBIM MECTOM JI0X/IeBoe 001aKo.

B.4.5 Hawubomnee gacTo Hax KPYIIHEIME JICCHBIMHE II0KapaMH, ABJLIIONIMMHCH HCTOYHUKOM
TIOCTYILIEHUN Temda B arMocdepy, obpasyeTcs MoHas KOHBCKTHBHAA KOJOHKa TCMHQ-CEPOTO
1Beta [69], 3akaruuBaOmanca KyueeslM o0nakoM. Eciid HHTEHCMBHOCTH MOXAapa HEBEHHKE, TO
KOJOHKa, JOCTUTHYB COS HHBEPCHH, 3aME/IAET CBOE BHIKCHAE BBEPX U JIBIM OT HEE PACTCKACTCH
BO BCE CTOPOHEL, 00pa3sys BepuIMHy B BHAC HUIANKH I'prba. Eciy 3amac KMHCTHYCCKOH JHEPT UM B
HOTOKE HAIPETOro BO3AYXa JOCTATo4HO 60sBNIOH, TO pocT obnaka NPoZOMXaeTcs Bhille ITOCHe
TIPEOA0ICHES KOHBEKTHEHOH KONOHKOH 3aIepKHBAIONICTO €0 B Buae uaBepcu (pucynke b.1).

JduBeprenuun Konseprenuus
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B.4.6 Ha BEICOTY NOADBEMA KOHBEKTMBHOM KONOHKY OKaILIBACY RIMAHUE H3MEHEHUE
CKOPOCTH BETpa C BRICOTOH. EC/TH KOHBEKTHBHAS KOJIOHKA OKAXKETCA B 30HE HUCXOAALICTO HOTOKA
(KOHBEpreHIus), TO ee POCT NPEKpAaeTcs, ¥ UHTCHCHBHOCTh I'OPEHHsS cHuXaeTcs. Ecii odar
1OXapa OKaXeTCAs B 30HE BOCXONAUICTO [OTOKA (OMBEPreHUHs), TO IPOHCXOAHT CIOKEHHE
KHHETHIECKOH 3HEPTHM CaMOro moxapa C JHEPruci BOCXOIMIMX NHOTOKOB Bosayxa. Torza
KOHBEKTHBHas KOJIOHKa pocruraer Gonbwmoit BeICOTHL (5 kM u Ooiee), a ropsuye npeaMersi
DOMHUMAIOTCA Ha BeICOTY A0 1000 M m Gonee. Pa3rurue TaKOro TOXKApa HOCUT B3PHIBHOK
XapakTep, HHTEHCHBHOCTH FOPEHUs HAUBEICILAA IIPH CKOPOCTH BeTpa y 3emuin 6-12 m/c. Cxopocts
pacnpoCTpaHEHHs TAKWX I10XKapOB JOCTHTAeT CBhIeE 10 KM B CYyTKH B OCHOBHOM 3a CHET FOPCHHS
AHEM, HO4bIO HHTCHCUBHOCTE I'OPCHUA PE3KO ocnabeBaer.

b.4.7 Tlpu nanu4uu OIarONPUATHBIX YCIOBHH 00pa3oBaHie KOHBEKTHBHOM 00MagHOCTH
HAJ MOXapaMH 34KaH4YMBACTCH MUBHECBBIME AOXKIaMM. JUIL 3Toro HeoGXoauMO, 4ToObI HIKHUE
CIIOM BO3AYXA MMEITHM 3HAYHTENBHYIO BIaKHOCTS, IOJHOCTHIO OTCYTCTBOBANH Wil OBLIH CIIaCBIMU
BETPLI, HAKaHYHE MECTamMM ObUTH JOXH KOHBEKTHBHOTIO NPOMCXOXACHHS, HAaJl paioHoM pabor
HaOTIOaIHCh OTAEBHBIE CIOUCTO-KYYEBbIe YK BEICOKOKYYEBHIE 00NaKa, He JAOMHe JOXKIS.
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Hpunaoxenne B

(cnpago4HOE)

I'nnoTe3sl AB 110 HCKYCCTBERHOMY PEryIHDOBRHHIO 0CRAKOB

B.1 Ocaaxs H3 CJOHCTOO6PaIHbIX 001aK0B MOXKHO mepepacHpeleJsTs 5o
TEPPUTOPHYU, YBETHYHBAS B 32/laHHOM paiione U co3aBan JeQHUMT B APYrUX MECTax

BaxyeiM acnexroM nposenenHs AB ABIACTCA NPOTHOBHPOBRHHE PEKHMA OCaZKOB BHE
30HB! 3aceBa pearcHramu. CIOXHIOCH MHEHHe 00 00pa3oBauuMH ¢ NOJBETPEHHON CTOPOHBI OT
yJacTKa, Ha KOTOpoM AB npHBesH K yBeIHUeHHIO OCaKOB, TAK HA3BIBaGMOH "TeHHM ocankoB”, T.e.
HPOUCXORUT nepepacupeacacHue ocanxop. Ecnm Ha kakoi-mubo Teppuropuu B pesyiasTate AB
KONHYECTBO OCANKOB YBENMYHJIOCH, TO JTOMY YBENHYEHHIO COMYTCTBYET MX YMCHbIUCHHE 3a
npepenamu 5toit repputopuu. BruacHEenHe npHInH 06pa3oBaHus TEHM OCANKOB U 3aBUCUMOCTE €€
o6pa3oBaHHs OT TEXHOJOIHH OCYLIECTBICHUS BO3AEHCTBIN MOXET CIIyKHTE OXHOH H3 I'MIIOTES 110
nepepacnpeseneHuio ocankos [70].

HaunGonee pacnpocTpaHeHHas KOHIENUMA O NPHYHHAX OOPa3OBAHHA TEHM OCAIKOB
OCHOBaHa Ha TIPEATIONOKCHHUY O TOM, 4TO B pabounii neprox nposencaut AB B To# wiH uHOMH
yactu 061aKa MOXKET COZIPXATRCS TOJILKO ollpefieleRHas Macea Roabl. IIpu coxpaneHuu obmero
GamaHca BIAroCOZCPXKAHMA YBEJMYCHHE OCAJKOB HA KaKOM-TA00 ydacTke JOIKHO
COIIPOBOXIATECS MX YMEHEBIIGHHEM Ha coceiHeit TeppuTopuH. ILnonmans, TeHH OCaAKOB 3aBHCHT
oT pama Gusnueckux ocobenHocreidl armocdepsl, OPH KOTOPHIX BOCCTAHABIMBAIOTCH
MHKpPOCTPYKTYpa 06laKa u ero BoLO3aIac, U3MEeHHBIIICA oA BiaMaHueM 3aceBa. Ha pasmepsr
TEeHH OC4JIKOB OKA3bIBACT BIIMSHHE YIOPAAOUCHHBIH NOJBEM BO3LYIUHBIX MacC, FOPH30HTANBHEIH
1 typOynenTHbIi OOMEH, pa3sMephl 30HEI 3aceBa M JIpyrHe (akropsl, JacThb U3 KOTOPBIX
cnocobcTBYET, @ Apyras HpensarcTByer (OpMHpOBaHMIO TeHM ocankoB. Hexoropeie
OKCIEPUMEHTATbHEIE WCCIAENOBAHHA  [IOKA3BLIBAWOT, YTO AaKTHBHBIC BO3LEHCTBHA Ha
cnoncmo6paaﬂme obmaxa NPUBOIAT K IIEPEPacpeACICHUIO OCAZKOB, T.C. YBCIIUYCHUE OCAIKOB B
pe3yJIBTaTe 3aceBa B 3JTaHHOM PaifOHe (HATpUMep, B 30HE N0XKapa) NPHBOLKT K HOCHCAYIOMEMY
obpa3oBaHKI0 TEHU OCAAKOB IPOTDKEHHOCTHIO B HECKOIBKO JCCATKOB KHJIOMETPOB.

B.2 KouBekuus B aTmocdepe MoxeT GbITh HHTEHCHPUIEPOBANA HCKYCCTBEHHO

KoHRekTHBHBIC 00/aka B CBOEM PA3BUTHM JOCTHTAIOT KydEBO-NOXKACBOK CTaliuH HpH
61aroHpUATHBIX aTMOCEPHEIX YCIOBHAX (KOHBEKTHBHAS HEYCTOHYMBOCTS ¥ Ap.). [Ip HamuHu
3alepKUMBAIOILHX clloeB B arMocthepe (uHBepcHii) ¢ ycToiumBoH crpatnbuxauuedt (THIMIHAS
CHTyallus B 30HE IIOXAPOB) BEPTHKAIBLHEOE Pa3BUTHE HX IpeKpaniaeTcs U 061aKa IPOXOAAT BECH
[ART OT 3aPOXKACHHA 4O pacnaja, He Pa3BHBaAACH 0 queso—noxa[esoﬁ CTaJlunA. Bo3MmoxHOCTH
HHTCHCHHUKAIMH KOHBEKIMH C IENbI0 YBENHYEHHS BEPTUKANBHOH MOIBOCTH 00maKa
CYILECTBYET HPH 3aceBe NepPeoXIaKIeHROM yacTy obnaxa isaoo0pasyronsMe peareitamu (8, 14]
WM HCKYCCTBEHHBIMH 3apAAKCHHBIMH CMEIUaHHBIMU Anpamu [26, 63]. dpyroi BOSMOXHOCTBIO
ABISETCH TOPH3OHTANBLHOC nepepacupencnenue 06JakoB ¢ IENbI0 CBEICHHA HECKOIBKUX
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COCEHHAX 0011aK0B BOCIUHO ITyTCM HMHTEHCHMBHOIQ 3aCCBA OJHOr0 M3 HHMX, 49TO YBCIMYIHUBACT
BO3MOKHOCTH MX BepTHKaJpHOro passuTHA [13]. IIpemaATcTBHAMHM K YCUAEHHIO KOHBEKLHH
SBISIOTCA CHIBHAA YCTOHIHBOCTE armocdepsl, GONBIION CABUT BETpa WM HE3HAUHTENLHOE
BJIaroconepkanye atMochepsl.

B.3 HanpasieHne KOHBEKTHBHLIX ABHXKCHMI B 00;1aKe MoxKeT OLITL H3MeHeHo AB
Ha obnako

B 3one noxapos, Kak npasuio, HabnrogaeTcs HA3KOE BIArOCOAEPXKaHHE aTMOCHEDE], U
KOHBEKTHBHBIE 007aKa DA3BMBAIOTCH, HE [JOCTHIas MONIHOKY4eBOH cramuu. I[losromy
1enecoobpasHo NPOM3BECTH MNEPEpacHpefeNeHEe BOANHOIO Iapa MEXIY KOBBEKTHBHBLIMH
obnakamu IIyTeM NOAABICHUS Pa3sBHTHS OHHX M CTUMYJIMPOBAHMA POCTa APYIHX, TPAEKTODHS
ABFDKEHHSA KOTOPBIX IPOXORHT Jepes3 30HY JIECHOro HoXapa.

Yem mommuee obnako u uem Omake Temmeparypa ero BEpIIMHEI K TEMIEpPaType
€CTeCTBEHHOH KPHCTALIN3AlMM BOJBL, TEM BEPOATHEE HCKYCCTBCHHOE MPEBpAIICHUE €To B
IOMACBOE IIyTEM 3aceBa NbA000pasyIomMMH pearcHTaMu. ITepeoxiiakaenHoe 0061ako B CBOEM
€CTeCTBEHHOM Da3BHTHH JOJDKHO OBITE HOCTATOYHO MOATOTOBICHO IS HCKYCCTBEHHOH
KpucTaLH3anyi, Ecin jxe 06nako MMeeT HEOOIbIIYI0 MOWHOCTD, TO M3IHIIHAS KOHIEHTPALUA
BBOJAMBIX HacTHII (IICPE3aceB) NPHBEICT K MX B3AHMHON KOHKYPCHLMH, B PE3YNBTATE Ye€ro
o0pasyercss MHOXECTBO MEJIKHX KPHUCTAILIOB, BepluuHA ofnaka onexeHeer, pocr ofiaka
TIpEKpaTHTCS, H OHO HE JAacT OCankoB. B CBA3W ¢ 3TuM, YeM Menbile pasMepsl obnaka, Tem
KPHTH4HEe YCI0BUA 00pa30BaHHA U3 HEFO OCAAKOB II0 OTHOIIEHHIO K KOJKYECTBY pearenta. B
9TOM CIy4ae MPEANOYTHTENEH 3aceB ofnaka ma paBHEH crajuy €ro PasBHTHSA, T.€. 34CEB HE
HOJTOTOBJIEHHBIX K ocankoobpasoBanuio obnaxos [13].

JIpyruM METOROM paspyliCHHA HIM OcHabNeHHMS pa3sBHTHS KOHBEKTABHBIX 00IaKos
SIBIAETCA MCKYCCTBEHHOE WHUIMUPOBAHUE B 00NaKe HHCXOMAINMX ABIKCHHH, IPETITCIBYIOMUX
HONOIHEHUIO 00/IaKa HOBRIMH TIOPIMAMH BOASHOTO T1apa M3 HIDKHUX ropo6iradnsix cnoes [§, 311,
B HacTosmee BpeMa H3BECTHB ABa CIIOC00a MCKYCCTBEHHOIO MHHIMHPORAaHHA BHYTPAOOIaTHEIX
HHCXOAANMX IBMxeHuit (cTpyH). Ilo mepeomy cnocofy ofpazoBanme HUCXOASIMMX CTPyH
OPOM3BOAUTCS C IIOMOLUBIO ABUraTeneii NeTaTeIbHbIX annaparos (BEPTONETOB MM CAMOJIETOB).

Bropoii cnoco6 cocrout B cOpoce B BepiuHy 0blaka HEHTPANBHEIX TPyOOMHCIEPCHEIX
NoOpomKoB (a3po3osecit), Jalle BCEro LEMEHTa HIH Talbka. B sToM ciyuae BHyTpu obnaxka
CO37a€TCs KBA3HYNOPS10MEeHHEI HHCXOAAIMH BO3YIIHEH N0oTOK, Onarofaps KOTopoMy obnaxo
YaCTHYHO pa3pyluaeTcs, a Apouece ocaaxoobpazoBanus npekxpamaercs. [locTynaomuii BHyTph
BEPIUHHBI OTHOCHTEILHO CYXOH H XOJIORHBIH BO3ZYX XOTA H HarpeBaeTCs UPH ONYCKaHHH, HO B
pE3ypTaTEe MCNApeHHsad OONAaYHBIX Kanemb M 3aTpal Ha 3TO TEIa OCTAcTCA XOJOJHES
OKpyXarommx OOnauHBIX Macc. B pe3ynpTaTe pasBHBAIOTCH HHCXONMAIINE BHIKCHHA.
BepostHOoCcTh NOJaBieHHS KOHBEKTHBHHIX ABMXKEHUH B ofjake BO3DACTaCT C YBEIHYCHHEM
IHEPrHHU HEYCTONYHBOCTH.
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B4 PexuM ocapkoB Moker OuITh H3MEHEH 3aceBOM 00/1aKOB peareHTaMu
MEKpo@u3INUecKuM crocobom

B pasBUBaOIEXCH OONAKax HEMpepHBHO IPOHCXOAaT (a30Bhle TNEPEXOonsl BOABI
{BOAAROI nap — KarH ~ KPUCTAILIE] — BOAAHOH nap). Boasanoit nap nocrynaer B 061aK0 BMECTE ©
BO3/IIIHBIMH TOTOKAMH M KOHJCHCHDYETCA IO IYTH CBOEIO JABIDKEHMsS, YTO NPHBOIMT K
YKpYHHEHEIO o6naunpix 9acTuil. YToOsl METEHCHHIMPOBATL NpoLecc ocagkoobpasoBams Han
38JaHHBIM IIyHKTOM, JIOCTaTOHHO MCKYCCTBEHHO YCKOPUTH BHYTPUOOJAYHBIE OPOLECCHE
YKPYIHEHHS OTHOCHTENHHO MAJIOTO KOIMYECTBA YacTHIl, KoTophic 06pasytor ocanxd. [ storo
CO3J3I0T ONTHMAIBHYI0 A/I OC3AK000pa3OBaHHA KOHIEHTPAHIO NA000Opasylomux sjaep
(cTaruuecKuit WM JUHAMHYECKMH 34CEB), KOTOPYIO YCTAHABIMBAIOT IKCICPUMEHTANBHO HIH
IyTeM 9MCIEHHOTO MOICHHAPOBAHHA Muxpodusudeckux mnpoueccos B obnake. Jlns
IPEROTBPAIICHH BHIIAJEHNS OCaAKOB PaCCMAaTPHBACTCH BBSACHME B paspuBalomeecs obnaxo
GonpnIoro uuca JpA0O0PA3YIOMEX SAeP WM MENKHX IHIPOCKONMYECKHX JacTHI (Iepe3aces).
Crabumuzarus  oflaKa I1I0CH€ BBEACHHMS B HETO T'UIPOCKONHYECKHMX HacTHI 00bACHIETCH
U3MEHCHHEM MHKPOCTPYKTYpHl 007aKa. DKCIEPHMEHTAIbHEIE HCCHECAOBAHUS II0KA3HIBAIOT, Y4TO
TIp# 3aceBe 06J1aKa MEIKHMH THIPOCKONMUIECKMMH YACTHIIAMM HA HMX HAYHHAETCA KOHACHCAIMA
BOJHOTO napa, o0pasoBaHHe MEJKHX KaMeas M OJHOBPEMCHAOS YMCHBIUCHHE pasMepa paree
06pa30oRaBIIHXCS KaleNs 32 CYET HX McapeHus. B obake IpOMCXONUT NPOLIeCC HEPETOHKK BOAbI
BCJICACTBHE PAa3HOCTH YNPYTOCTEH Napa ¢ €CTECTBEHHBIX O0JaYHbIX Kaneih HA MCKYCCTBEHHEBIE
xarum, obpazoBaBUIMeECs HAa BBEACHHEIX B 06JaK0 I'HIpocKonmdeckux 4acrunax. B pesynrrate B
obnake o6pasyeTcs 10cTaTOYHO HONBIIOE KOIMHECTBO B3BEILEHHBIX B ATMOC(EPE MEIIKIX KArlelb,
KOTOpble He CMOTYT YKPYIMHATHCS 10 PasMepa OCaKOB M3-32 KOHKYPEHLMHE 33 BOJaHOH nap. Jns
cTabmin3aiuy 06naKkoB MOXKHO NpUMeHATs N10boe rurpockonuueckoe semecrtso [20, 71). Ipu
TIPIMCHCHHH 71bJ000Pa3yIomMX BEMIECTB CO3JAIOT KOHNEHTPAmuio inaoobpasylommx sgep,
DPUBOIAILYIO K BO3MOXKHO Boliee noHoH KPHCTALITH3AMUY HepeoXIaKICHHOH JacTi obnaxa.
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Ipunoxenne I'

(cpaBouBOE)

Hccnenorarennckue xanuble aian MBO na necabie noxapsl

I'l Ocpoupie kaumaTuueckue ¢axTopel, onpefedsiomue (opmuposanne
o61agnocTH

I'.1.1 TlpocTpancrBeHHOE  pacnpeienesne  OONaYHOCTH, €€  BepTHKaIbHasi
TIPOTSLKEHHOCTD, CYTOUHBIH H CE30HHKIH X0, @ TAKCKE APYTHE XapaKTEPHCTHKH 00YCIOBIHBAIOTCA
B3aUMOZeHiCTBHEM pAna (GAKTOPOB, OCHOBHBIMH H3 KOTOpPBIX  SBJIOTCH  XapakTep
UHPKY/ISIHOHHbIX TIPONECCOB H CBOHCTBA NOCTAIAIOMICH MOBEPXHOCTH.

I.1.2 B pesynsrare UMPKYJISLMOHHBIX NpoLeccoB GOPMHPYIOTCH BO3AYIIHLIE IOTOKH,
TIEPEHOCAIME BOASHONA nap Ha GoNbmME PACCTONHMA N0 FOPH3OHTAIK, W KPYIHOMAcHITabHbIe
BEPTUKANBHBIC [BHXKEHHS, NPHBOANIINE K BEPTHKANGHOMY NOXLEMY BIard Bo Bcelf Tosme
Tponochepsl. CleacTBHEM OTHX MNPOUECCOB SBJAIOTCA mponecchl obnaxooOpazoBaEua H
ocankoobpasosanus, obecneunBaoLye BiIaroobopoT Bonbl B cucteMe 3emius-atMocdepa.

T.1.3 Ha teppuropun P®, cormacro [10], mo npeobramaiomemy ropusoHTAILHOMY
NepeHoCY BOSOYIIHBIX MAce BHLACNSIOT TPH KPYMHbIE KIHMATHIECKUE OONaCTH: aTJaHTHICCKYIO,
ApPKTHYECKYIO, THXOOKEaHCKY!0. [Tocie HHe B CBOXO O4EPeh NOAPa3AeNTIoTes Ha foee MelKUe
KIMMaTHICCKUE PaHOHBl M [OAPaHOEbI, KOTODHIC CYLISCTBEHHO PasiHYaiOTCH MO PEKMMY
001a9HOCTH H OCAAKOB.

I.1.3.1 OGnacTb aTn2HTHUECKOTO NEPEHOCa PACIPOCTPAHACTCS Ha €BPONCHCKYIO YacTh
PQ® u 3anaguyio Cubups. EBponefickas yacts P@ OTHOCHTCS K aTJIAHTHKO-KOHTHHEHTAIBHBIM H
KOHTHHEHTA/IbHBIM paiionaM. JleroM B 9THX palioHax Ha OPOHTaX Pa3RUBAETCH HUKITOHHYECKAs
HeATeNEHOCTh, KOTOpas 00YCIOBIMBAECT pa3BUTHE 00NAKOB M HACTOE BLIIaJSHHE 0cankos. B atu
paifoHbl IIPOHMKaeT M TponMWYeckuii BO3XYX, BJara KOTOPOIO CIYXHT CYIICCTBCHHBIM
ZOMOJTHEHREM K 0CaLKaM aTI8HTHYCCKUX HHKAOHOB. OﬂHaKO 3T0 BIMABHE HE PacpoCTpansderea
Ha HOro-BOCTOYHbIE paitonsl Eporelickoll 4acTH, Wid KOTOPBIX XapaKTepHB! 33CyXH H CyXOBCH.

Ha teppuropun 3amaguoit CHOMpH TaloKe MOXHO BBIIEIMTH HECKOJIBKO PaiOHOB C
PasIUYHBIM PEKUMOM OONAYHOCTH K OCaIKOB, HO B OWIMyHe o071 EBponeiickod 4vacTH
KIMMATAYEeCKHE HM3MCHEHMS C 3alidjia Ha BOCTOK B 9TON 00naCTH NPOHCXOIST MeIUICHHEE.
INocnennee obycnosneso teM, 4T0 3anaguas CuOHUpE HaXORHTCA TOA BIHAHHEM HE TOMBKO
AT/aHTHKH, HO 1 OOIUPHOro A3HaTCKOIo KOHTHHEHTA.

I'.1.3.2 OOnacTp apKTHIECKOTO IIEPEHOCA PACTIPOCTPARACTCS Ha TeppHTOpHIo BocTounodH
Cubupu. Qs Hee xapaxTepHsl BTOPHKCHUS GPKTHYECKHX BO3XYIUHBIX MAacC, KOTOpbIE 3aTeM
TpaHcGOPMHEDYIOTCA U IpHOOPETAIOT CBOMCTRA KOHTHHEHTANRHOM Bo3aymHo# Maccrl. Croaa He
DPOHUKAET HH aTNAHTHIECKUH, HH THXOOKEAHCKHH BO3IyX.

I.1.33 O6nacTe THXOOKEAHCKOrO IIEPEHOCA DAaCIpOCTPAHAETCs HA TEPPHTODHIO
Hansaero Bocroxa. Omnako (UpKyISLUHOHHEIE IPOLECChY, pa3BHBAIONHeCA Hal THXHM OKEaHOM,
HE HMEIOT TEHAEHIMH K IPOJBINKEHHIO Ha 33113, B IiTy0b KOHTHHEHTA, T.K. 3TOMY NPENATCTBYIOT
ropel. Iosromy na JansHeM BocToke oCHOBHas poip B (OpDMHDOBaHMM IUIAMATad H,
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C1€00BATEABHO, pexHMa 061a4HOCTH H 0CAJIKOB NMPHHALIECKHT IHPKYSIHOHHLIM OPOUECCAM.
CesoHHas CMEHA OKEAHHYECKHX MAcC OOYCIIOBIMBACT CYXYIO 3UMY H JAOXUIHBOE J€TO.

T.1.4 Hapsny c ofmeli nupKyisinueii, BeCbMa BaxHBHIM KIHMaTHUecKuM (axTopoM
ABNseTcs penbed. XoTa OH H OTHOCHTCH K (JAaKTOpaM MECTHOIO 3HaYEHHs, HO HEPEAKO MIpaeT
PeUIAloINyI0 pollb B (POPMHUPOBAHHH NPOCTPAHCTBEHHO-BPEMEHHOTO DacHpencneHus o61akos.
Macurrabsi Bo3aeiicTBAA penbeda HA KIMMAT 3aBHCAT OT BHICOTHI U NPOTKCHHOCTH IOPHO#
cucrempl. Bee TopHsie XpebThi 060CTPAIOT HMKIOHHYECKYIO JSATEIEHOCTh H YBEIMHUBAKOT
obnaunocts. Pasnuuna B ¢opmax penpeda obycnornmsaior Gosee cokHOE H pasHooOpasHoC
pacupezesIeHue BCEX METeopONOryyeckux BesnunH. Taxk, Haj| BO3BBILIEHHOCTAMY [IOBTOPAEMOCTS
KOHBEKTHBHOH 00nausocTu Gonbiue, yem Hal NONUHAMH ¥ KOoTIOBHHAMH. VMerortes pasnuuns B
CYTOYHOM H rOZOBOM XOR€e O0JAKOB JUIs CTAHIIHH, PACIONOMKCHHBX B AOJHHAX H MPCATOPBAX.
Hanyuuue okpauHHBIX MOPell M KpyNHBIX BOAOEMOB B TEIUILIN NEPHOX NMPUBOAHT K 0CIabIEHHIO
KOHBEKUMH H, CIICAOBATENbHO, K YMEHBIIEHHIO 10BTOPSEMOCTH KOHBEKTHBHBIX 00/JaK0B.

I.1.5 Ob6nacty, ykaszanusie B I'.1.3, cymiecTBeHHO pasiu4aOTCA He TONBKO 10 XaPAKTEPY
IYPKYAAIMORHBIX EPOLECCOR, HO | II0 CROHCTBaM MOACTU/IAIONIEH noBepXHOCTH. Tak, OCHOBHYIO
4acTh Teppuropuu 3amanuoi Cubupn sanumaer 3anaaHo-CHOHpckaf paBAHHA, H TOIBKO ¢
JOT0-BOCTOKA OHA OKaiimiieHa ropamu; Bocroynas Cubupb npencrasnset coboii TOpHYIO CTpaHy;
Teppuropus JlanbHero BocToxa Takke MoxeT OBITE OXapaKTepH30BaHa KaK ropHasd CTpaHa, Ha
KOTOPOI paBHUHE! PACTIONAralOTCA TONbKO B MEXIOPHBIX BIIAJMHAX, B/IOE MOPCKUX I0bepeskuii 1
JI0JIHH KPYIHBIX PeK.

Ou4eBHOHO, 4YTO NepevdHcHeHHEIC (AaKTopsl — HUPKYIANHA aTMocdepnl M Xapakrep
NOACTHAAIOIEH [OBEPXHOCTH, B33UMOIEHCTBYS, CO3MAIOT BECbMa CIOKHYIO  KapTy
reorpadH¥eCKOTO PacpeaeIeHH KydeBO- 103K IeBhIX 001aKOB KaK 110 TEPPHTOPHH, TaK U 0T roja
K rofly W BHYTPH NOXKaPOOHNACHOTO CE€30HA. B CBA3K ¢ STHM Lexeco00pasHO pPacCMaTpHBATh
3aKOHOMEPHOCTH PpacHpefiefieHus Ky4eBO-A0XKACBHIX OONAaKOB 1O KPYIHBIM  (H3HKO-
reorpaduuecknm obnacTsM, Takum kak Esponeiickas gacts P®, 3amagaas Cubups, Bocrounas
Cubups, Jasuuii Boctok.

I.2 HcchenoBanne KIMMaTHYECKHX pecypcoB 06j1aK0B

I'.2.1 HA3ydenue KIMMaTAIECKHX PECYpcoOB O0MaKkoB, MPHroOHBIX WA AB, nossonser
cOPMYIHPORATH BBIBOAL! O BO3MOXKHOCTAX MCKYCCTBEHHOTO pETYIMPOBaHHA OCAjiKOB B
KOHKpernoM paifone. Haubonee s¢dekrupHbiME La AB 0Ka3bIBaOTCA CIOKCTO-T0XKAEBEIE (Ns),
Momnse Kyyesste (Cu cong) 4 Kyueso-goxaessie (Cb) obnaxa.

Ilonysenne ceaennit o pecypcax 061aKoB CONPMKEHO ¢ H3BECTHHIMH TPYAHOCTAMH.
Bo-nepBrIx, A5 NOXydeHUs HAJeXHbIX 3HaA9EHUH XapakTepHCTHK 00makos 1pebytores Juunibe
pansr HabmoneRuH. Bo-BTopEIX, ycIoBHe IPUTOIHOCTH 19 BO3ACHCTBHI NPEANOAaraeT 3Hanue
KPUTEPHEB NPUTOTHOCTH, 8 OHM, KaK IPABUIIO, MOI'YT OBITh YCTAHOBJICHE! IXIUb B IKCIIEPUMEHTE.

I'.2.2 Uzyyenue pecypcos 0051aKoB 0OBIMHO BHINONHACTCS B BUAE CAEAYIOIUUX ITATIOB.

I'.2.2.1 Ha navanbsHOHM CTaaWyl IKCIIEPHMEHTA Ha OCHOBAHMHK HCCIeA0BaHUA PU3HYECKIX
CBOHCTB 00IaKOB ¥ NPOBEACHMS OTACALHBIX ONEITOB IIO 3aCEBY YCTAHABIHMBAIOTCA KPHTEPHH
TpurofRocTH oOnakoB B mepsoM npuOmkennu. IIpH 9TOM MCIOJB3YIOTCA CBSACHMA,
HOJIY4CHHBIC B IPYTHX 2HANOTHYHLIX IKCTIEPUMEHTAX,
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I'.2.2.2 3arem B mponecce caMHX BO3AEHCTBUI WIH NMyTeM CHEIHANLHBIX CHCTEMHBIX
HCCIEA0BAaHMH C TIOMOUIBIO CAMONETHBIX, PAAHOJIOKAUMOHHBIX U APYTHX CPEACTE ONpeensercs
TIOBTOPAEMOCTE 00/I2KOB, IPUroaHbIX A1 AB.

I'.2.2.3 Tlocne nony9eHns B pe3y/IbTaTe SKCIICPHMEHTa KPHTECPHEB IPHIC{HOCTH 061aK0oB
BO BTOPOM NPH6IMKEENH IPOM3BOANTCA KOPPEKTHPORKA NAHHBIX 06 00.7a4HBIX pecypeax paliona.

I'2.3 Tlpn npoBeacwun HCCACAOBaHHHE pecypcoB 00lakoB B KadecTBE KPHTEPHEB
TIPUTOZHOCTH HCTIONB30BANNCE CISAYIOIIME IOKA3aTEMH: a6COMIOTHOE KOIHMYECTBO, HATLIBHOCTE H
IIPOJOIDKUTEILHOCTD CYIIECTBOBAHMA OOJIaKOB; HOBTOPIEMOCTh 00NaYHBIX CHCTEM, MMEIOIIHX
OpUrogHBle IS BO3AeHCTBMA o0naka; Bomosamacel OONAKOB, TNOBTOPAEMOCTb CHTYaUMi,
GIraronNpUATHRIX 1718 BO3JJACHCTBHA 1O XAHHBIM HATYPHBIX JKCIEPUMEHTOB HJIH YHCIEHHOTO
MOZENHPOBaHHA; KOJINYECTRBO 0CaIKOB [58].

I'2.3.1 AGCOIOTHOE KOMMYECTBO 00IAK0B, IPUTOAHBIX LIt AB, OTHECCHHOE K CAWHHIIAM
TUIOINAAH H BPEMEHH, SBJIAETCS ONHIM H3 HanOoJice COBEPILICHHbIX TOKA3aTeeH KUIMMaTHIECKOTO
pecypea.

I'2.3.2 KocBeHHBIM  IIOKA3aTeNeM  pECYPCOB  MOXET  CIOYXKHIb  OamIsHOCTB,
TIPOAOIKHTCIIBHOCTL H APYTHE CBA3AHHBIC C HIMH XapakTepucTuxy obiaxoB. CpeaneMecaynoe
KOIIMYECTBO AHeH ¢ Ky4eBO-JOXACBOH 06IauHOCTHIO syt 10%kapoonacHoro cesoa Cubupu u
Janbrero Bocroka npusezneHo Ha pucyHkax I'.1 - I'3.

Puc.I'.1

97



PJ] 52.04.674-2006

98



P]1 52.04.674-2006

Puc.T'3
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T.2.3.3 Bogosanac o0O1akoE paccMaTpHBaeTCs B KadcCTBE IJOKAa3aTend pPecypros.
HauGonee penpeseHTaTHBEH OH JUIf CIy4as, KOYAa M3BECTHA €ro A0js, KOTOPYIO MOXHO
PEaTH30BaTh B BUIE OCaAKOB ECTECTBEHHBIM IyTeM. Jins ciouctooOpasHblx 061aK0B, HE JAIONHX
€CTECTBEBHEIX OCAKOB, BO3MOXKHOE KOJHYECTBO AONOJHHMTENBHBIX OCAlKOB MO)KHO OHCHHTE,
eCIH HW3BECTHH Bojo3amac, KodpduummenT peanuzaumd BOpO3allaca B OCAfKM IPH 3acEBe,
TpOIO/DKUTEILHOCTE Hpedripanus 001aKoB Haj paifoOHOM H CKOPOCTE UX cMellienus [8, 17, 20, 31,
53]. Jima KOHBEKTHBHBIX O0OnakoB pa3paforaHa METOHMKA OLCHKM BOZO33MACOB - I10
PaIMOJOKAIMOHHEIM HaOI/ICHHAM M pacueTaM o MeToAy caos [18, 43).

I'2.4 CnexyromuM IOKasaTeneM OONadHBIX PECYpCOB  SBIACTCH  KOJHYECTBO
€CTECTBEHHBIX 0oCaAkoB. Ha mepBrIx sTanmax paboT Mo BO3AEHCTBHAM TOCHOACTBOBANO MHEHHE,
YTO HanboJIee NEPCIeKTHBHBIMM OOBEKTaMH BO3ACHCTBHMA ABIMOTCH obnaka, He HalOIiHe
€CTECTBEHHBIX 0cankoB. OZHAKO B pAAEC SKCIEPHUMEHTOB OBUIO mOKa3aHo, ¥ro abcomoTHOE
KOAMYECTBO JONOIHHUTEIRHEEIX OCAIKOB JIPH MX 3aCEBE€ HEREIMKO B OCHOBHOM H3-32 MAlkIX
BOAO3anacoB. HHOPMAaTHBHOCTE 3TONO HOKA3aTE/ NOBHIILIAETCA, €C/IH PACCMATPHBATE OCAHKH
TOJBKO U3 0077aK0B — 00BEXTOB BO3ACHCTBHA.

I'.2,5 Ilpu uccienoBanHs KIHMAaTHIECKHX PecypcoB OONAaKoB Iif H HCKYyCCTBEHHOTO
YBCIHHYCHNAA OCALKOB cnenye'r BBIABHTH:

— THI 0cayix000pasyIomux oOnauHbX CHCTEM H HX NOBTOPAEMOCTD;

—~ BKAAJ OCaAKOB U3 CHCTEM KaXIOTO THIIA B 0OHIYI0 CYMMY OCaIKOB;

— BO3MOXKHOE YBEIUYCHHE OC3JIKOB H3 CHUCTEM KakKAOTO THIA, NOJYYEHHOE Ha
OCHOBZHHHU YKCTIEPMMEHTOB 10 3aCEBY H MUCICHHOTO MO/JAEAHPOBaHA;

— CTeneHb NOKPBITHA 00NaKaMy TCPPUTOPHH IPH KaXAOM THIe O0NauHbIX CHCTEM.

I'3 KoanuyecTso 0caikoB, He00X0AMMBIX 111 olileHKH 3pdexrnerocts HBO

1.3.1 Ins npaxkTuxy TylIeHHS B LU oneHKH 3¢¢exTuBHOCTU camoro cmocoba UBO
BXHO 3HATH, KAKOE KOJMYECTBO OC3AKOB MOXKET O0ECleYHTh MOJHYIO JIMKBHAALMIO JICCHOTO
noxapa. Habnronenus mokazai, YTO yCIeX TYIMICHMS 3aBHCUT HE OT MHTCHCHBHOCTH FOPEHHS, a
OT cTemeHd 3arnybaenus orvs B Topd Wi noactunky. Yem Gonpile Ha eNUHHIE TUIOLIANH
TOPHOHEro MATEpHala, CHOCOOHOro K rOPEHHI0, TeM OOIIbilee KOIMYECTBO BOXB! HEOGXONMMO s
ee CMauMBaHMA [0 CTCICHH, IPH KOTOPOH BCsKOE ropeHue npexpaidaercy. KoaudgecTso Boasl,
HeoOXOMMMOE IS TYIUEHUs JECHBIX HHM3O0BBIX TOXKApOB B OCHOBHBIX THIAX JECOB, KOTODHIC B
CBOX0 0HCPEnE XapaKTEPHIYOTCA Pa3/IHYHBIM BECOM FOPIOYHX MATEPHAIOB HE CAMHHLY MIIOMARH
[61], npuBezaeno Ha puc. ['4.

I.3.2 Jlanssie nony9eHs U1l IOKPOBA H IIONCTHIKY OTAENBHO. IToXapsl, IpH KOTOPSIX
TOPAT TOJILKO TOKPOB, CyXas TPaBa, CyXHe BETKH, XBOf, JHUCTHH, HAaOMOZAIOTCH B OCHOBHOM
BECHOI, KOTZia MOACTIIIKA €Nje He PocoXna. Pacxon somst ma Tymenue 1 M” ropsumei KPOMKH
TaKMX TIOXAPOB B Pa3A4HbIX THIAX Jleca CPaBHHTEIbHO HEBEMHK K KoueOneTcd B npeaenax ot 1
Jo 3 1, 9to cooTBercTBYeT 1-3 MM BhimamalouMx ocaakoB. OTAEIBHBIC 3aMephl KOJIHYECTBA
0CaJIKOB, BBIIABIINX H3 O/IHOTO 00J1aKa II0CIIE RO3ACHCTBUA, HE MOTYT OBITE YCPEAHEHEL, T. K. OHH
xonebatores or 2-3 go 12 mm. OyHaKo 3TH NAHHBIE AT OCHOBAHHUE YTBEPIKAATh, UTO BECEHHHE
NIOXKapbl MOTYT OBITH MOTYIHEHBI MCKYCCTBEHHO BBI3BAHHBIMM OCZAKAME M3 OZHOre obnaxa Jo
HOJTHOH HX JIMKBUARLMH.
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P, Xr/m® P, xr/m®
20 " 2,5 -
16 4 7 4
12 A 1,5 -
8 1 -
4 4 0,5 1
O T L) T 1 1] 0 1 i T ¥ )
10 20 30 40 50 1 1,5 2 2,5 3
a) [loxpos u nogcTuixa ©) IToxpor
Puc. T4

I'.3.3 Kak noxassiaer rpadux (cMm. pacynok I'.4), mpu 3arryOHBIIMX CA TTOXapax JIETOM H
OCEHBIO0, KOT/1a TOPAT IIOKPOB H MOACTHIIKA, KOJIHYECTBO BJIary, HeOOXONBMOH Ui TYILEHHS OrHA,
YBEAMYMBACTICA IO CPABHEHMIO ¢ BECeHHuMM noxapamu B 5-10 pas. B atoM cayuae mocne
BBIMANCHHUA OCAIKOB HA MOKap HEOOXOHMMO AOTYIIUBATH OCTaBIIHECH Odard, obecrneduBas
NIOJIHYO €r0 JIOK&TH3AIHIO HOBTOPHEIM 3aC€BOM 00JaKO0B.

F.3.4 Jlns npakTHKH TYWEHHA JECHBIX M0KapOB HCKYCCTBEHHO BbI3BAHHBIMM OCAJKAMH
BaXKHO YCTaHOBHTH T€ KPHTEPUH, KOTOPHIE ONPEAEILIOT BEPOATHOCTS BRUIAZICHHSA OCAKOB IIOCHE
3aceBa obyiaka peareHTOM. Kak 1oka3any MCCICHOBAHUA, OXHHM M3 TaKMX KPUTCPHEB ABIACTCH
BEPTUKAIILHAS MOIHOCTS 00NaKa, T.¢. pa3HOCTh MKy BRICOTAMH BepXHEH M HIDKHEH rpanun AH.
Bristo ycraHOBAEHO, 4TO YeM GonblIe BEPTHKANbHAS MOLHOCTH 00naka, TeM BEPOATHEE yCHEX
BBI3BIBAHHUS U3 HET'O OCATKOB H BHIIIC HX MHTEHCHBHOCTE. I1pu AH = 1700-2000 M ocanku OriBaroT
cnabeie u nenpoxomxurensune, Ipu sosaciicreiax wa obnaxa ¢ AH ot 2500 no 4000 M B 26%
BBHIITIAJAIOT JIMBHEBbIE 0canku, B 55% yMepesHble M B OCTAIBHBIX ciyuasx cnabere. Obmaka ¢
AH >3500 M paror npH 3aceBe, KaK IPaBWIO, NUBHEBBIE OCajKH, HHorjga rpax. O6naxa,
obpazoBaHHbIE 32 CHET KOHBEKTHBHBIX NOTOKOB CaMOro OXKapa, OTIMYAIOTCA MaNoH BOIHOCTHIO,
OTHOCHTEIBHO BBICOKOH TeMIepaTypoH NO CPaBHEHMIO C OKPYXAIOIMMH CIOAMH BO3AYXa H
TI03TOMY TIPH HX 33CEBE PearcHTaMH OcaJkH OBIBaOT crabbiMu.

I'.3.5 Tlons BeMageHNa OCANKOB UMEIOT GOPMY IUIMIICA HIIH OBaJla, BRITAHYTHIX BIOIb
Hanpasiesus Berpa. Jiuaa 30861 0CaaK0oB 01Horo obnaka xojaebnercs ot 3 xo 30 kM, nmMpuHa — OT
2 po 18 xm. Illupuna 30HE OCaAKOB NOYTH Bcerga B1,5-2 pasa npesnluaceT CpeniHHH JuaMeTp
MOIHIHOTO Ky4eBoro obnaka (Cu cong).
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I'3.6 Ilo nponOMXUTENBHOCTH BHIIANEHHMS MCKYCCTBEHHO BBI3BAHHBIE OCAAKH
HabMOAAOTC: 0T MMHYT 10 OHOTO daca u Gosnee. B psae cayyacB KOMTHYECTBO BBINALAIONIMX
OCaJIKOB 3HAYMTE/ILHO PEBLINAET IepBOHAdalibHbIe 3aMachl BIard B obiake. 31o obbacusercs
TEM, YTO KOHBEKTUBHOE 0G/IaKO AeHCTBYET KaK cBOeoOpasHbIi reHeparop, BOBJICKAIOWMH B
o6naxo napooGpasHyio BIAry U3 OKpyXaloiero Bosayxa. Konaencupys sty snary, 061ako OTAGET
€¢ B BUAS HOKJUL.

Tak, Hampumep, cpenHuif o6beM KOHBEKTHBHOTO o6inaka MouiHocTbio 2,5-3 KM pand
Kpacrospckoro kpas cocranier 9-10 km’. ECu NpMHSTL CPEIHIO BOTHOCTE o6naka 1 1/, To
H3 Hero MOXeET ObITh nosyyeno oxoino 10 Teic. T BOAB € yyeToM Ko huLreHTa BEIMBIBAHHA.
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Ipanoxenne [{

(cripaBodHOE)

Iixana 1ns BU3yanbHOH OUEHKH CHJIbI BeTpa
(3KBMBaNEHTHOM cKOpOCcTH Ha BEIcoTe 10 M)

Tabnuua J.1
1
Cuna CroBecHoe Ckopocts !
BETpA, obo3Ha4eHHe BETPa, ITpu3nax — noxasaTes CHILI BETpa
6asn BETp2 Mm/c
I .
0 I rsms 0,0 JeM MOJHMMAETCS HOUTH OTBECHO, BEIMIIEN H JIMCTERS Ha
LEpEeBLAX HEIOIBHKHEL
@rmorep He YCTaHABAMBACTCA NIo BeTpy. Konsnmryres
1 Tuxuit 1,0 OTASNBHBIE THCTHA. JIBIM OJHHMACTCS HAKNIOHHO, YKA3HIBaR
HanpaRrJICHHE BETPa
2 Tlerxuit 30 Omymiaercs Jjerkoe AyHosenne. Crerka xonebmorces tnaru
> U BoIMIENs!. JIMCTHS BpeMeHaMH IENeCTST
JIuCTBS H TOHKME BETRH AEPEBBEB IIOCTOSHHO KONBIIIYTCS.
3 Crnalsiii i 5,0 Bricoxas TpaBa ¥ nuleBuua vaynHaOT konebarscs. Berep
pasBesaer ¢uaru
4 VmepenHsiii 7.0 KauaioTcst TOHKHE BETBH NEPEBLCR, NOMHUMAETCS NLUIE, 1o
TPaBe U NIOCEBaM NpoberaioT BOIHEL. BriTarupaiorcs duaru
5 Crescui 9.0 KavgaioTcs BeTBH H TOHKHE CTBOJIb AEpEBhLeB. BLTaruBaroTcs
dmarn
KagaioTcs TonCTRIC BETBH JEPEBBEB, MYMUT jec. Bricoxas
6 CHIbHBIH 12,0 TpaBa H NOCEBH! JIOXKATCA Ha 3eMimo. I'yzasr resieponnsie
IPOBOIa
Kauarorcs cTBONH! ACPEBEEB, IHYTCA OOIBIDIE BETBY H Cydbs.
7 Kpenxuft 15,0 Xoxsba npoTyUB BeTpa 3aMeTHO 3aTpyAHeHa. CabnuuTCs
CRUCT BETPa OKONO CTPOCHHMH H HENOABMKHLIX IPEAMETOB
Kavarorcsa boimauie ZepeBba, IOMaOTCA TOHKHE BETBH U
CyXHe JTHCThS. JIBUKEHHE NPOTHB BETPa 3aMETHO
8 Lifropm 19,0 satpyaHeHo. IlIym mpuGos BonH Ha nobepexbe SO
03€p ¥ MOpEil CIIBIIEH Ha 3HAYHTENLHOM PACCTOSHHU
: CursHEi Hab6monarorcs nebonbinue noBpeKIeHNA CTPOCHHHA.
! 9 m'rwmo " 23,0 Jlomasotcs Gonslune cydns AepeBbeB. CABHIAIOTCA ¢ MECTA
P JIETKHE TIPEIMETH
10 Byps 27,0 Habmopatorcs paspymenns. Hexoroprie nepesbs clIoMaHb!
Habmiopaiorcst 3HaYHTENLHBIC Pa3pyRICHHS, JTIOMAIOTCH
1 2]
1 CunsHas Gyps 3L1 CTBONLI /IEPCBLEE
! Habmonarorcs katactpodudeckme paspymenns. Jlepesss
12 VYparan Bonee 31,1
! BHIPBIBAIOTCS C KOPHEM
ITpnmeuanue — HanpasneHue BeTpa ONpefensercs M0 HANPABICHHIO PACTIPOCTPAHEHHMS AMIMA, HAKIOHY
TpaBsl, BETBEH ZEPEBhEB, OTIIOHEHHUIO BEIMIIeNa (nara). CxopocTh BeTpa OLICHHBAETCS 110 IPUBEACHHBIM B
TadIHIe npu3HakaM [6].
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Hpuaoxenne E

(cnpaBoyHOE)
T'onoroe xoomyecTBO (MM) XKHIKHX 0C2KOB

Aptopsei: H./[.Konaues, I A 1lIgep
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IIpunoxenne K

(crpaBo4HOE)

Ynciao gneii ¢ ocaaxamu 0,1 MM | Doaee.

Toa.
Astoper: H./1.Konanes, Il.A.lllsep
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Hpunoxenne U

{ciparouHOE)

MaxcHMaIbHAR APOIO/IKHTENLHOCTD (M) 0CAIKOB

Asropel: U.]1.Konanes, I1.A.IlIBep
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Iipnaoxenne K

(crpaBoyHOE)

Cpennas Npoao,KETEILHOCTD (M) 0C2AKOB B JICHE ¢ 0CATKaAMH

Apropni: 1.JI. Konaues, I1.A.ILIBep

. . K
X ‘ X SO W
i T

! Cats K ' ~ \ I %

ey 2 - . oy . ) H

’ P e
el - ! .

!
A

S o . % )
~.} "'.f,‘""“.'
ad ’

107



PJ1 52.04.674-2006
Tipunoxenne JI

{cnpaBoyHOE)
Cpeansisi MEOTOJIETHAA MECHUBas cyMma cojneynol paguanuu (MDx/m2)

cyMMAapHoii (2) H IPAMOi Ha TOPH30HTANLNYIO NOBEPXROCTDH (6).

Hions
Asropsi: A./].Konanes, ILA.Iligep
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Ipanoxenne M
(cpaBoyHoe)
Cpennsia MecsTuHas TEMIEPaTypa BO3AYyXa
a - IHBapk, 0 - HIOAL
Artoper: U.J1.Konanes, I.A.lIpep
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Hpunoxenne H
(cupaBounoE)
Cpennee 9ucio aueil co ckopocThio BeTpa 8 m/c n Goee (a) n 15 m/c u GoJiee (6)
Apropsi: M. Kenanes, 1L.A.lIsep
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IIpuioxenue Il
(cnpaBoyHOE)
Cpensee MecqiHOE YHCII0 AHEH ¢ BLICOKOH NOXKAPHOI 0ONACHOCTHIO

(ropamocts III-IV kaaccos) na Tepputopua Poccun (Maii-centa6pnb)

Asropni: 10.A.Josraniox, E.B.Openbyprekas, T.JI.Yraanosa
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IIpnioxenne P

(cnipaBouHOE)

Uncio rpo3oBhIX paspsiaos Ha 3emio (Ha 1 km’B roj) Ha Teppuropuu Poccun

(no T.B.JIo6oauny)
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