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PO 52.11.637-2002. MeToanyeckne ykasaHu4.
[lpoBefeHMe paboT Mo UCKYCCTBEHHOMY
yBenn4yeHnto atMocqepHbIX 0CaKoB
camMoneTHbIMKU MeTogamMu

HanmeHoBaHue P[] 52.11.637-2002
AOKyMeHTa:

Tun pokymenta: P[L(PykoBoasawwmnimn AOoKyMeHT)

Cratyc [euncrtByeT
AOKyMeHTa:

HasBaHue: MeTogundeckme YKa3aHua. ﬂpOBeneHme pa60T NO UCKYCCTBEHHOMY yBEJIUYEHUIO aTMOCdJeprIX
OCaKoB CaMOIleTHbIMN MeToaAaMu

O6nactb MeToanyeckne ykasaHus ycTaHaBNMBaOT OOLLMIA NOPSAOK M NOCNefoBaTeNlbHOCTb Onepauni,

NPUMEHEHUA: CpeacTsa u3mepeHuii, obopyaoBaHne n matepuansl, Heob6xoanMble AMs OpraHM3auun 1 BbIMONTHEHNS
NeTHbIX paboT No akTMBHOMY Bo3gencTeuio (AB) Ha nepeoxnaxaeHHble ocagkoobpasytolme obnaka
C LieNnblo UCKYCCTBEHHOIO yBenuueHust atmocdepHbix ocagkos (ganee NYO). MeTtoaunyeckne
yKasaHusi BKMoYaloT B cebs KpaTkoe onucaHue dpuamydeckux npuHumnos AB Ha obnaka n MeToauku
PU3NKO-CTaATUCTMHECKON OLeHKN 3dhpekTUBHOCTN BO3aencTBusA. Metoguyeckue ykasaHus
0653aTenbHbI 4N cneumanvM3npoBaHHbIX opraHusaumin no AB Ha meTeoponoruyeckue n apyrve
reousnyeckme nNpoLecchl 1 Ans HaydHo-uccrnegoBaTtenbckux yupexaenuni (HUY) Pocrngpomera,
BbIMOMHALWMX paboTbl no MYO camoneTHbIMU MeTogamu.

KpaTtkoe 1 Obnactb npumeHerus
coaepxaHue: 5 TepMUHbI 1 onpegeneHnst
3 Tunbl ocagkoobpasytoLmx 06nakoB 1 KpUTEPUI UX MPUTOAHOCTM Ans 3aceBa

4 MaTepuansl 1 TeXHUYeckMe cpeacTea Ansa paboT no aKTUBHOMY BO3AECTBMIO C LEMbI0 MCKYCCTBEHHOTO YBENMYeHUs!
ocafkoB
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4.2 TexHn4eckue cpeacTea ans 3acesa obnakos
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4.4 IHdpopMaLMOHHO-M3MepuTenbHas cuctema

5 MNnaHnpoBaHune 1 opraHmaaumnsi paboT Mo akTUBHLIM BO3AEWCTBUSIM C LiENbio UCKYCCTBEHHOTO YBEMUYEHUsi OCaAKoB
6 Mopsigok npoBeaeHNs paboT No NCKYCCTBEHHOMY YBENUYEHMIO OCaaKoB

6.1 MickyccTBEeHHOE yBenuMyeHne ocagkoB 13 KOHBEKTVBHbBIX 06nakos

6.2 VickyccTBEHHOE yBENUYEHUE 0CaAKOB U3 CNONCTOO6pa3sHbIx 06nakos

7 OueHka atpdheKTUBHOCTN aKTUBHbIX BO3AEWCTBUIA MO UCKYCCTBEHHOMY YBENMYEHMIO 0CaaKoB
8 Mepbl 6e3onacHocTV Npu npoBeaeHUn paboT
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Oata BBegeHne: 01.01.2003

DoctynHo 100% TekcTa. [NonHas Bepcusi 4OKYMeHTa.
cenvac ans
npocmoTpa:
OpraHusauun: PaspabomaH: LleHTpanbHas asponornyeckas obcepsatopus (LLAO) PocrugpomeTta
YmeepxdeH: MuuuctepcTso cenbckoro xossctea CCCP 19.07.2002

YmeepxdeH: OO0 Tpu A 19.07.2002

YmeepxdeH: Pocrugpomet 19.07.2002

PYKOBOASALUMN OOKYMEHT
METOMYECKMUE YKA3AHUSA

NPOBEAEHUE PABOT
NO UCKYCCTBEHHOMY YBENMUYEHUIO ATMOC®EPHbIX
OCAOKOB CAMONETHbIMW METOOAMU

PO 52.11.637-2002
[ama ssedeHus 2003-01-01
Mpeaucnosue

1 PA3PABOTAH LUeHTpanbHo asponornyeckon obcepsaTopueinn (LLAO) depepanbHon cnyx6bbul  Poccun  no
rMOpOMETEOPOrIoNu U MOHUTOPMHIY OKpyXatoLLei cpeabl (Pocrugpomer)

2 PA3PABOTYNKU T.MN. Beptones, kaHa. ¢us.-mat. Hayk, pykoBoauTenb Tembl; B.U. 3umuH, kaHa. dus.-mat. Hayk; HO.B.
MenbHu4yk, kaHg. cuma.-maTt. Hayk; B.M. KonockoB, kaHg. ¢wms.-maT. Hayk; B.I. OaHensH. Hay4y. cotp.; P.HO. Psibosa,
HOPMOKOHTpOep

3 BHECEH OTgenom akTuBHbIX BO3AENCTBUIA U rocydapcTBeHHoro Hagsopa YCHK PocruagpomeTta

4 O[OBPEH LleHTpanbHoi koMuccueln no npubopam n metogam Habnogexun (LIKIMM) Pocruapometa, npoTtokon Ne 2 ot
28.04.01r.

5 YTBEPXOEH Pykosogutenem Pocrugpometa 19.07.02 r.

6 SAPEMMCTPUPOBAH LleHTpanbHbIM KOHCTPYKTOPCKMM Btopo rmapomeTeopornornyeckoro npnbopoctpoenus (LKB TMIT)
3a Homepom P[] 52.11.637-2002

7 B3AMEH «BpemeHHOI MeTOoOMKM WCKYCCTBEHHOTO YBENUYEHMS OCaOKOB MyTeM akTMBHOIMO BO3OEWCTBUMS Ha obnaka
CaMOSIETHbIMU CPEeACTBaMMY, YTBEPKOEHHOW HayarbHMKOM YnpaBneHus akTuBHbix BosgencTeuin (YAB) Pocrugpometa
07.11.95r.

1 O6bnacTtb NpMMEHEHUs

Hactosilwme meTognyeckme ykasaHus ycTaHaBnuBalT oOOWMIA NOPSAOK M NocnefoBaTenbHOCTb onepauun, cpeactsa
namepeHuii, obopyaoBaHne n martepuansl, HeobxoaMMble ANA OpraHM3auMm 1 BbIMOSIHEHWS NETHbIX PaboT Mo akTUBHOMY
Bo3gevicTeumio (AB) Ha nepeoxnaxaeHHble ocagkoobpasytowme obnaka ¢ Lenbio UCKYCCTBEHHOIO YBENUYEHNST aTMOCHEPHbIX
ocagkos (aanee NYO). MeTtogunyeckne ykasaHusl BKOYaloT B cebs KpaTkoe onvcaHve umanyeckux npuHumnos AB Ha obnaka
N METOAMKN PU3NKO-CTAaTUCTUYECKOW OLeHKM 3DEKTUBHOCTU BO3AENCTBUS.

MeToanyeckme ykasaHus obs3aTenbHbl Ans CneunanuaMpoBaHHbIX opraHu3aumii no AB Ha meTeoponoruyeckue u gpyrve
reochmanyeckme nNpoLeccbl U AN HayvyHo-uccnegoBatensckux yupexaenni (HUY) PocruaopomeTa, BbINONHSIOWMX paboThl No
MNYO camoneTHbIMKM MeToaaMu.

2 TepMuHbI U onpeaeneHnst

B HacToswmx meTognyeckmnx YKa3aHUAax npuMeHaAroT creayrowme TepMnuHbl U onpenerieHns.
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AKTVBHOe BO3felcTBMe Ha obnako - npegHamMepeHHoe BO3AEWCTBME Ha 0ONako C Lenblo M3MEHEHWUsI eCTeCTBEHHOro Xoaa
MUKPOU3NYECKMX 1 AUHAMUYECKUX NPOLIeccoB (paccesiHusi obnakos, yCKOpeHus ocaakoobpasoBaHusi, yBENMYEHNS 0CaaKoB
n 1.n.) (OCT 52.11.25-86 AKTMBHbIE BO3OENCTBMSA HA TMAPOMETEOPOSIorMyeckmne npoLecchl. TepMUHbI U onpeaeneHns).

leHepaTop nbaooGpasylolmx aspo3onen - ycTaHoBKa [Ans MOonyvyeHus nbaoobpasytollero aspo3onsi MexaHU4YecKuM,
TennosbiM 1 aApyrum cnocobamm (OCT 52.11.25-86).

[MHamMnyeckuin MeTof MCKYCCTBEHHOrO BO3OENCTBUS Ha OcafkoobpasoBaHve - MeTo[ Bbl3blBaHUSI UMW MHTEHCKdUKaLMK
npouecca ocagkoobpa3oBaHusi B 06nake NOCPEACTBOM YCUIEHUSI BEPTUKabHbIX ABUMXEHUIA cpefbl 3a CHET UHTEHCUMMKaLIMK
dasoBbix nepexonos (OCT 52.11.25-86).

3aces obnaka - BBefeHMe B 0bnako peareHTa B AMCNEPrMpoBaHHOM M (MNK) rpaHyNMPOBaHHOM, @ Takke B rasoobpasHom
coctostHum (OCT 52.11.25-86).

MHdopmaunoHHo-nameputensHaa cuctema (MUC) - komnnekc HaseMHbIX UM GOPTOBbLIX M3MepUTEnbHbIX MNPUBOPOB,
BbIYMCIIUTENbHBLIX  YCTPOUCTB W CPeACTB CBA3W, obecneuvBalowmi  nonyvyeHve, o6paboTtky M aHanus Bcew
METEOPOSIOrMYECKon 1 adpoHaBUraLMoHHOW MHopmaLummn, HeobxoaMmMon ANs NNaHUPOBaHWA U NpoBedeHUs NeTHbIX paboT
no AB Ha obnaka u ans nocneayoLLen oueHkn nx adeKTMBHOCTY.

NepsHbie (nbaoobpasytolimne) sapa - YacTuubl aTMOCKEPHOro UMM UCKYCCTBEHHOTO aspo3orns, Bbi3biBaloLlime obpasoBaHve
neasHbIX Yactul, B obnakax npu Temnepatype Huke 0 °C (OCT 52.11.25-86).

JIbpoo6pasyioLmnin peareHT - BeLLECTBO (CMeChb BeLLECTB), KOTOPOE MCNonb3yeTcs B paboTax No akTMBHOMY BO3AENCTBUIO Ha
obnaka ¢ uenbto nonyvexus negsHoix Yactmy (OCT 52.11.25-86).

MHorocamoneTHble onepauun no AB Ha obnaka - onepauuu no 3acesy obnakoB ¢ uUenblo NUCKYCCTBEHHOro perynumpoBaHusa
aTMOCdJeprIX 0CajKoB, BblINOJIHAEMbIE NMPU OOHOBPEMEHHOM y4dYacTun B pa60Tax ABYX ” Oonee camoneToB B npegenax
BO34YyLWIHOro nNpocTpaHCcTBa OAHOro LeHTpa ynpaBneHna Bo34yLWHbIM ABUXEHNEM.

OnbITHaa Tepputopust (MULLEHL) - TEPPUTOPUS, HA KOTOPOW NPOBOAATCA IKCNEPUMEHTLI MO U3MEHEHUIO PEXMMAa 0CaAKOB UMK
apyrnx meteoponorundeckmx asnennn (OCT 52.11.25-86).

Ocapkoobpasytowme obnaka (obnayHble cuctembl) - obnaka (obnayHble CMCTEMbI), KOTOPblE B XO4€E CBOEro eCTECTBEHHOro
pa3BUTUS YXKe Oal0T OCafkv, AOXOAsLLME OO0 3EMMU, UM HEN3BEXHO OOCTUMHYT STOW CTaAuu Pa3BUTHS.

I'Iepeoxna)K.quHaﬂ obnayHas cpena - obbewm, B KOTOPOM M3-3a HegocTaTka J'II:,CI,006p83yIOLLI,I/IX A0ep obnayHble YacTuubl
ANnTernbHOE BpeMA COXPaHAKTCA B XUAKOKanesrbHOM BuAe npu OTpI/ILI,aTeJ'IbHOI7I Temnepartype, [OCTUraroLen HEeCKOSbKNX
AEeCATKOB rpagycos LleJ'IbCVIﬂ.

TemnepaTypHbI MOPOr aKTUBHOCTU peareHTa - MakcumarbHas TeMmneparypa, npu KoTopon B nepeoxnaxaeHHom obnake npu
BBEAeHUM NbaoobpasytoLero peareHta obpasytotcsa negsHole kpuctannsl (OCT 52.11.25-86).

dusnyeckass apPeKTUBHOCTb - CTEMEHb YCMELIHOCTU BO3AEWCTBUS HA METEOPOnornyeckue npoLecehl, BblpaXeHHas vepe3
n3MeHeHus cusmnydeckmx napametpos atmocdepbl (OCT 52.11.25-86).

OKoHOMMYeckasi a(PdPEeKTUBHOCTb - CTEMeHb YCMELHOCTU BO3AEWCTBUS Ha METEOpPOriorMyeckne MpoLecchl, BblpaXKeHHas
Yyepes akoHomm4eckune nokasarenm (OCT 52.11.25-86).

OddeKkTMBHOCTE 0CaakoobpasoBaHns obnaka - NPoLEeHTHOe OTHoLWeHne obbema BbiNaBwMX U3 obrnaka ocagkoB K 06bemy
BOAbI, NOCTYNMBLLEN B 0611aK0 13 HUXKHUX CMOEB aTMocdepbl B BUAE napa.

3 Tunbl ocagkoobpasytoLmx 061akoB 1 KPUTEPUN NX MPUTOAHOCTM OIS 3aceBa

3.1 Haubonee 4yactbiMm obbektamu ansa AB c¢ uenbto MYO saBRsitoTcs HekoTopble onpederneHHble Tunbl obnakoB. B
4YaCTHOCTM, cpean TUMOB CroncToobpasHbiXx 06NakoB K HUM OTHOCATCS crioucTble obnaka St, crnomcTo-kyyeBble obnaka Sc u
crnoucTo-goxaesble obnaka ns [1, 2], a cpean TUNOB KOHBEKTUBHBLIX 06akoB - MOLLHO-Ky4eBble obnaka Cu cong. U Ky4eBo-
noxaesble obnaka Cb [3, 4]. C Toukn 3peHuss me3omacluTabHol opraHmM3aumm obrnayvHbix cuctem Hambornee NepcnekTUBHbLIMA
cuctemamn ans AB ¢ uenbto YO B neTHWIN nepuop SBASOTCA Me3oMacluTabHble ckonneHus (Knactepbl) KOHBEKTUBHbIX
obnakoB, npeacTaensowme cobor cucteMbl 06 bEANHEHHbBIX UM PAcnoNoXeHHbIX 6M3ko Apyr OT Apyra obnayHbiX siYeek,
nnbo MHOrOBepLUMHHbIE Obrnaka, 3aHumarowme B nnaHe nnowaan go 400 - 600 km2. B 3umHuin nepuon Hambonee
nepcnekTyBHbl Anst AB o6LWmMpHbIE CUCTEMBI CITOUCTO-A0XAEBLIX 061aKoB (hPOHTANBHOrO NPOUCXOXKAEHWS.

3.2 B uenom obwwasa npurogHocTb aTmocdepHon cutyauum anst AB Ha obnaka c uenoto YO onpenensieTcss codeTaHuem
crneayoLLmMX yCIrioBUI:

- Hanuuue B aTMocdepe ykasaHHbIX B M. 3.1 TUMOB KOHBEKTUBHbIX UM CNOUCTOOGPAa3HbIX 0BMAKOB UMK UX COYETaHUS;

- Hanu4une B obnakax nepeoxnaxaeHHbIX XnagkokanenbHbIX 30H;
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- 3Ha4YeHna TemnepaTtypbl BO34yXa B MNepeoxnaxneHHbIX obbemax obnayHocT He npesbilLaOT TeMHepaTypruZ nopor
AKTUBHOCTU NpUMeEHAEeMbIX 14 3aceBa peareHToB,;

- HanpaeJieHne U CKOPOCTb BO3AYLUHbLIX NOTOKOB B obnakax n nogobnayHom croe obecneunBaloT BbiNageHNe OCaaKoB U3
3aceBaeMon 00navyHoOCTM Ha ONbITHYK TEPpPUTOPUIO.

3.3 B coOTBETCTBUM C NpMBEAEHHbIMW B N. 3.2 YCNOBUSIMW B Ka4ecTBe KpUTEpMeB NPUrogHOCTU CroMcToobpasHbix obnakos
ansa AB ¢ uenbto MYO npuHATO cunTaTh CneayoLmii KOMNIEeKC NX XxapakTepucTvk n napameTpos [1, 2]:

- obnayHocTb (MMM x0T Obl HeKoTOpas ee 4acTb) NO cBOeMy (Pa3oBOMY COCTaBy LOSKHA ObiTb KanenbHOW Wnn xe
CMeLLaHHOW (KanenbHO-KpUcTannm4eckomn);

- MakcMmanbHasi Temnepartypa 3aceBaemMoro 06nayHoro crnost npu UCMnonb3oBaHUM Hanbornee pacnpoOCTPaHEHHbIX peareHToB
(B cooTBETCTBUM C pasgenom 4) He AOMKHa npeBbilaTe MUHYC 4 °C;

- BepTMKanbHas MOLHOCTb 3aceBaemoro obrna4yHoro cros B obLuem crnyyae gosmkHa 6biTe He meHee 300 m:
- BbICOTa HWKHEWN rpaHuLbl 061akoB Ha MOBEPXHOCTLIO 3EMIN, Kak NpPaBuUIio, He AoMmkHa npeBbiwatb 1500 M.

3.4 BaxHenwwmm ycrioBuem npurogHoCcTV Ansi 3aceBa KOHBEKTMBHbIX obnakoB Cu cong. u Cb aBnsetca ux HaxoxaeHve B
cTagum pocTa. B kayecTBe 3HauyeHUn napameTpoB Takmx 06rakoB, onpegensowmx ux npurogHocts ana AB ¢ uensio UYO,
NpuHATO cunTtaTh [3, 4] cnegytowme:

BepTukanbHasi MOLWHOCTb 06nakos, M He meHee 3000
BepTukanbHasi MOLHOCTb NepeoxnaxaeHHoN YacTn obnakos, m He meHee 1000
Temnepatypa Ha ypoBHE BepxHen rpaHuupl obnaka, °C MUHyc 5 - 30
["opu3oHTanbHas NpoTAXeHHOCTb obnaka, M He meHee 2000
BbicoTa HWxHewn rpaHuupbl obnaka Hag 3emnen, m He bonee 2000

3.5 lMpu npoumnx paBHbIx ycrosusax addekt AB c uensto MYO Tem bonblue, 4em Gonblue Brnarosanac 06nakoB (MX BOAHOCTb
1 BEpTUKanbHas MOLLHOCTb) U CTEMNEHb UX NepeoxnaXaeHNs N YeM MeHbLUE BbICOTa HMXKHEW rpaHuLbl 06nadyHocTu.

3.6 rlpl/l AB Ha obnaka, fawLume ecTeCTBEHHbIE 0CaZKM, BbICOTA UX HUXKHEWN rpaHunubl 0ObIYHO He YYUTbIBAETCA KaK napameTp
B KOMMJIEKCE Kputepua npurogHoCTun AnA 3aceBa, TaK Kak nogobnayHbli crou aTMOCCbepr B 3TOM Cliy4ae YyBJIaXXHEH
€CTeCTBEHHbIMN OCaakaMu, 1 3TO UCKITKOYaEeT NoTepu Ha ncnapeHne NCKyCCTBEHHO Bbl3BaHHbIX OCaAKOB.

3.7 OdhdekT AB Ha obnaka c uenbto NYO okasbiBaeTca TeM bonblue, YeM JOrMbLUEe COXPaHAOTCA Haf PanoHOM BO3AENCTBUN
GnaronpusaTHble Ans 3aceBa 06n1akoB yCrnoBwus.

4 MaTtepuanbl 1 TEXHUYECKNE cpeacTBa anst paboT No akTMBHOMY BO3AENCTBUIO C

LUenbo MCKYCCTBEHHOIO yBEJTMYEHUNA OCalKOB

4.1 Jlbpoobpasyolimne peareHTbl

4.1.1 K HacTosilleMy BpemMeHW pa3paboTaHbl M MNPOLMM BCECTOPOHHWE UCMbITaHUs pasHoobpasHbie MeToabl AB Ha
pasnuyHble TUMbl NepeoxnaxaeHHon obnadHocTn ¢ uenbio MYO. 3T meToabl OCHOBbLIBAOTCA Ha BBeAeHWM B obnaka
NbOoobpasyloWmMx peareHToB, NPUMBOASALIMX K WHTEHcudMKaumMm npoueccoB ocagkoobpasoBaHusi. B kayectBe Takux
peareHTOB B HacTosiee BpPeMs WCMOSMb3yTCA a’apo3ofb MoaucToro cepebpa, TBepAas yrnekucnoTa («Cyxon neg») wm
XKUOKUIA a30T.

4.1.2 B ocHoBe uvcnonb3oBaHUs asapo3onsi mopguctoro cepebpa Agl B kavecTBe nbAo0obpasyloLLlero peareHTa NeXuT TO
06CTOATENBCTBO, YTO €ro KpucTannuyeckasi CTPyKTypa aHanorMyHa CTpyKType ecTecTBeHHoro nbfa. Bcnepctsme aToro
YyacTuubl Moauctoro cepebpa okasblBalTCA TakuMKU xe 3MEKTUBHbIMK nbaoobpasylwymmn aapaMu, kak U neasHble
YacTuubl, C TOM NULLIL pasHULIEN, YTO oancToe cepebpo nmeet Gonee HU3KMIM TeMnepaTypHbIA NOPOr aKTUBHOCTMU - MUHYC 7 °
C.

41.21 B 6Gonee paHHuX TexHonormax AB BBog asposons woguctoro cepebpa B obnaka OObIMHO OCyLLeCcTBNANCs
pacnbineHMeM peareHTa Nnof OCHOBaHWEM 06M1akoB UMM BHYTPU HUX MYTEM CXUraHusi aLeTOHOBOrO pacTBopa peareHTa B
cneumanbHoW roperke, 3akpenfieHHoW CHapyxu camorneTa. B TexHonorum LleHTpanbHom asponornyeckon obcepBaTopum
(LAO) aoucnepruposaHue Agl B obnaka npoBoguTcs nytem cbpoca (oTcTpena C MOMOLBIO CreumanbHbIX YCTPOWCTB) C
camorieTa CBepXy B BepLUMHbI 3aceBaeMblx OBGNakoB ropsilMX MUPOTEXHUYECKUX Luallek (MMponaTpoHOB) C MOAMCTLIM
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cepebpom. Cropasi B npouecce cBob6oaHOrO nageHus B Tonwe obnaka, Lialku BblAENSOT BO BCEM MEPEOXnaxaeHHOM
obnayHoM ob6beme 6oMbLIOE KONMMYECTBO KPUCTANsIoB MoancToro cepebpa n Tem cambiM obecneunBatoT ero ObICTpbIN 3aces.
Takum o6pa3om peanuayeTcs AUHAMUYECKUA MeToZ 3acesa.

4.1.2.2 Ins 3aceBa obnakoB npu npoegeHun pabot no AB ¢ uenbto NYO NpoMbILLNEHHOCTBIO BbIMYCKATCA NMPONaTPOHbI
OBYX pasnuuHblix kanubpos - [MB-50 gnametpom 50 mm u [1B-26 gnameTtpom 26 MMm. TexHMYeckue xapakTepucTuku
nuponaTpoHoB NB-26 1 asyx moandumkaumn nuponatpoHos B-50 npueeaeHsl B Tabnuvue 1.

4.1.3 Wupoko npumeHsieTca B paboTtax no AB ¢ uensto NYO; B Tom uncne n B TexHonorun LAO, 3aceB nepeoxnaxaeHHbIX
ocagkoobpasyoLmx 0brnakoB C MOMOLLbI rpaHynupoBaHHON Teepaon yrnekucnotsl CO2. MNpuHUMN 3aceBa COCTOUT B TOM,
4YTO MpW NageHun B Tonwe obnaka rpaHynbl CO2 3a cuyeT ux 4pesBbldalHO HU3KOW Temnepatypbl (okono muHyc 80 °C)
oxnaxgaloT BO3[yX B HenocpeacTBEHHOW GnM30CTN OT TpaekTopun CBOEro ABWXEHWs A0 Temnepatypbl Huxe muHyc 40 °C,
npu KOTOPOW OBLIYHO MPOUCXOAUT CMOHTAHHOE 3aMep3aHue NepeoxnaxaeHHbIX kanenb Boabl. B pesynbtate npu nponete
Kaxxgon rpaHynbl B obnake 3a cHeT 3aMep3aHusi Kanernb U KpUCTannusawumm KOHOEHCUPYHOLWErocsi BOASHOro napa obpasyeTcsi
6orbLIOe KONMMYECTBO NEeASHbIX YacTuL, C MOMOLLbI0 KOTOPbIX MPOUCXOAUT KpUCTannmM3auusi BepxXHer Yact 06nakoB.

Tabnuua 1
XapaktepucTtuka 3HaueHue Ans pa3nuyHbIX MMPONaTPOHOB
MB-50 MB-50-M MB-26
Macca nupococtasa, r 450 300 33
Bpewms ropeHus, ¢ 55 35 40
[nuHa Tpaccbl gbiMnenns, M 3500 2500 1500
Bpewms 3agepxkn Havana AbIMNeHus, ¢ 30 8 -
Tpacca 3agepxku, M 1200 450 -
Bbixop nbgoobpasytowmx siaep ¢ 1 r nupococTaea, aaep/r, He MeHee 5x1012 5x 1012 5x 1012

I'lpmmeanme - I"IpoqepKM O3HayarT, YTO NMPONATPOHbI MB-26 3alePXXKMN Havyana akTMBHOrNro AbIMNeHna He MMeLoT.

4.1.3.1 3aceB ocyllecTBnseTca nyTem [o3vMpoBaHHOro cbpoca B obnaka rpaHyn CO2 pasmepom ot 0,2 po 2,0 cm npu
nponeTe camoneTa Hafj BepxHel rpaHulel 3aceBaemoro crosi. TemnepaTtypHeblii mopor akTuBHocTM CO2 cocTaBnsieT oKoro
MuHyc 2 °C.

4.1.3.2 B Tabnuue 2 npuBeaeHbl 3HAa4EHNS1 OCHOBHbIX XapaKTepuCTWK TBEPAOW YrnekncrnoThl Kak peareHTa ana AB C uenbio
nyo.

4.1.4 MNpumeHeHne xunakoro aszota Ans 3acesa obnakos npu AB ¢ uLenbto MYO Takke OCHOBbIBAETCA Ha UCMONb30BaHUN €ro
HU3KOW TeMMnepaTypbl A4S 3HAYUMTENbHOIO NMOHXEHUSI TeMMepaTypbl B 061aYHol cpefe ¢ NepeoxnaxaeHHbIMU KannsiMu, npu
KOTOPOM MPOUCXOAUT FreHepaums MENKOAMCNEPCHbIX NeasHbIX YacTuy,. Mpu 3Tom, B OTNMYME OT 3aceBa rpaHynaMu TBepaon
YFNEKUCOThI, reHepauus NeasiHbIX YacTuL, MPOMCXOAMT He BO BCEW TOLLe 3aceBaemMoro 06fiayHoro crosi, a Nnviib BAOMb
Tpacchl noneta camoreTa, Ha KOTOPOM YCTaHOBMEHO COOTBETCTBYHOLLEE YCTPOUCTBO ANsl 3aceBa peareHTa. [1osToMy Takow
MeTOZ Noka UCMOSb3yeTCsl Ha MPaKTUKE NWLWb AN 3aceBa OTHOCUTENbHO TOHKUX MEPEeoXNaXAeHHbIX 06/1aqHbIX Crnoes unm
Kak [OMOSHUTENbHOE CpefCcTBO Npu 3aceBe o6GnakoB MoaucTbiM cepebpom mnu TBepzon yrnekucrnoton. OLHOBPEMEHHO
npoJoskatoTes paspaboTkm MeToga 06beMHOro 3aceBa 06r1akoB Ha OCHOBE MCMOMb30BaHUS XMAKOrO asoTa.

Tabnuua 2
XapakTtepucTuka 3HauyeHve
TemnepaTypa ucnapexusa CO2 npu HopmaneHoMm aTmocdepHom AasnexHun, °C -78,9
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O6bem BO3ayxa, oxnaxgaemoro o MuHyc 40 °C 3a 1 ¢ cBoGogHO nagatowen rpaHynon 55
anameTtpoMm 1 cm, cm3

O6bem Bo3ayxa, KOTOPbIM MOXET OXNaauTb rpaHyna Ao TemnepaTtypbl Huxe MuHyc 40 °C 3a 18600
BECb Nep1of CBOEro CYLLIECTBOBaHMSA, CM3

PaccTosHue, npoxoamMmoe rpaHynon Ao ee NofHoro ucnapexHus, M o 4300

Bbixop akTuBHbIX saep kpuctannusauum ot 1 r CO2, agep/r 1012 -1013

CyLuecTBEHHbIMU [OCTOMHCTBAMU MeToAda 3aceBa OGMakoB C MCMOMNb30BAaHWEM XWAKOTO a3oTa siBMsTcA ero Haubornee
BbICOKMI Cpean BCcex peareHToB TemnepaTypHbin nopor achekTUBHOCTM okono MuHyc 0,5 °C n abcontoTHas SKONIOrMYHOCTb.

4.2 TexHn4eckne cpeacrtaa anga 3acesa obnakos

4.2.1 [Ins BHeceHus peareHToB B obnaka camoneTbl 060pyaylTCs COOTBETCTBYHOLMMU YCTPOMCTBAMU U nNpubopamu. Tak,
ONs oTCTpena NUMponaTpoHOB ¢ MoancTbiM cepebpom Tuna MNB-50 u MB-26 camoneTbl obopyaytotcs yctponcteamu KOC-155
1 ACO-21 cooTBETCTBEHHO.

4.2.1.1 Komnnekt aBToMaTuyeckoro yctporctea KOC-155, npegHasHayeHHoro pns oTcTpena nuponatpoHosB [1B-50,
BKItoYaeT B cebs 4 kacceTHbIX AepxkaTens naTpoHoB no 15 cTBonoB B kaxaom (Bcero 60 CTBOSIOB), NynbT ynpaBneHus n
pacnpegenuTensHoe YCTPOMCTBO. B ycTponcTBe npegycmMoTpeHa BO3MOXHOCTb aBTOMATUMYECKOrO M PYYHOrO YynpaBrieHusi
OTCTPENOM NMPONAaTPOHOB B CrEAYLMX pexXMMax:

- OTCTPEen eANHUYHBIX MMPONAaTPOHOB;
- OTCTpEn NMpONaTpPOHOB fObLIMK CEPUAMU C MHTEPBAIOM Mexay nocnepoBaTenbHbiMK oTcTpenamu ot 0,05 go 0,50 c;
- 3aMnOBbIA OTCTPEN BCEX NAaTPOHOB KOMMMEKTa.

4.2.1.2 AsTomar ansa otctpena nuponatpoHoB MNB-26 ACO-2U cocTtout n3 aByx 6anok, B kKaXaon U3 KoTopbix nmeertcsi no 32
CTBONa-Aepxarensi NMponaTpoHOB 26-MUNNMMETPOBOro Kanubpa, u cMCTeMbI YNpaBrieHns, KOTopas Takke npegycmatpusaeT
Kak OTCTpen eAMHUYHbIX MMPONaTPOHOB, Tak U OTCTPEN NMPOMNaTPOHOB CEPUSMU C PEryNNpyEMbIM MHTEPBAIOM BHYTPU cepum
or0,3801,0c.

4.2.2 3aceB obnakoB ¢ camorneta TBepaon yrnekucrnoTtorn CO2 BbLINOMHSAETCS C NMOMOLUbLIO CrieumnanbHbIX YCTPOUCTB Yepes
npeaycMOTpEHHbIE AnA 3TOro OTBEPCTUS B BuAe LWaxT B Kopryce camoneTa. Vcnonb3yemble Ans 3acesBa [o3vpyowiue
YCTPOMCTBa MNO3BONAIOT perynupoBaTtb pacxon peareHta B npegenax ot 0,1 go 10,0 kr/mMuH. [paHynbl yrnekucnoTbl
nony4arTcss HenocpeAacTBEHHO Ha GopTy camoneTa nytem ApobrneHust B fo3aTope 3arpyXeHHblx nepepa nonetom 80-
KMNOrpamMmoBbIX MPOMbILMEHHbIX OpUKeTOB MM BbIpabaTbiBAOTCA HA3e€MHbIMU  YIMIEKUCIIOTHLIMU  FpaHynsTopamMn 13
NPOMBILLIIEHHOW XWAKON YITIeKUCNOThl U XPaHATCS Ha GopTy camonieTa B TEPMOW3ONMPOBaHHbIX KOHTEMHepax B nepuog
NMoAroTOBKM U BbINOMHEHWS noneta.

4.2.3 ns 3aceBa 06nakoB MenKOAMCNEPCHbIMU NeAsHbIMW YacTuLamMu C MUCMonb3oBaHMEM xuakoro asota B LIAO Gbin
paspaboTaH reHepaTtop MENKOAMUCNEPCHbIX YacTuy nbAa aBuvaumoHHbin MYJI-A. MpuHUMn OencTBus reHepatopa
3akn4aeTcd B TOM, YTO MyTEM CO34aHWA M3ObLITOYHOrO AABMEHWs B €MKOCTSAX C XMOKUM asoTom obecneuymBaeTcs ero
nogaya no cucreme TpybonpoBOAOB B YCTaHOBMEHHbIN 3a GOPTOM camoneTa pacnbinuTenb, Yepe3 KOTOpbil OH B Buae
(hakena 3HaUMTENbHO OXNaXAEHHOro Bo3gyxa ¢ Temnepatypon Huxke MuHyc 90 °C BbiBoguTcst B aTMocdepy. ATMocdepHas
Brara, nonapawoLwas B 3TO0T dhakern, MrHOBEHHO KpUCTaniM3yeTcs 3a CYeT CUNbHOro oxnaxaeHus. Macca 3anvBaemoro B
€MKOCTM reHepaTopa XugKoro azota coctaBnseT 96 Kr, npy He06XOANMOCTY OCHOBHOMN Pecypc MOXET ObiTb yBENUYeH nyTem
OOMONHUTENBHON 3arpy3kn Ha 6OpPT camorneTa eLle HECKONbKUX CTaHA4apTHbIX KOHTenHepoB Tuna CK-40 ¢ asoTom. B Tabnuue
3 npeacTaBneHbl OCHOBHbIE XapaKTEpPUCTMKM a30THOro reHepatopa MYJI-A, onbiTHas napTus KOToporo Obina BbiMyLleHa
3A0 «JIMU Cneuasnatex KoHen 10» B cooTBeTCTBMU C YepTexom Ne 1913.7900.0.

Tabnuua 3
XapakTtepucTuka 3HaveHve
Macca He3anpaBneHHoro reHepartopa, Kr 83
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Macca 3annMBaemMoro Xnakoro asoTa, Kr 96
[abapuTHbIE pa3mepbl, MM 86060071650
HanpsieHne nuTaHna NOCTOSAHHOrO Toka, B 27
MoTpebnsiemasn mowHocTb, BT He Bonee 160

Pacxop peareHTa, r/c 15°3

Bpewms Bbixofa Ha pabounin pexxum, MUH 30

BbIxop akTUBHBIX Saep kpuctannuaauum oT 1 rxxuakoro asoTta, saep/r 2x1013

4.3 CamoneTtbi-meTeoniabopaTtopum

4.3.1 Mpwu pewennn 3agaqy MYO Hanbonee acpbdhekTMBHLIM SBNSETCS camoneTHbIi MeTod AB Ha obnaka. 3To obbsAcHsieTcs
Hanbonee BbLICOKUM TEXHUYECKUM pPa3BUTMEM CaMONETHbIX CPeACTB BO3AEWCTBUSI, OTHOCUTENIbHOW 3KOHOMUYHOCTLIO WX
NPUMEHEHNS, BbICOKOW MOOWIBHOCTBIO CamoreToB-MeTeonabopaTopuit, rMOKOCTbI0 M 3EEKTUBHOCTBIO CaMMX METOAOoB
CaMOMEeTHOro BO34ENCTBUS, LOMYCKaOLWMX BOSMOXHOCTb F1€rKO/ ONTMMMU3aUMKU NpoLieaypbl BO3OENCTBUMA B 3aBUCUMOCTU OT
KOHKPETHbIX METEOPONOrMYECKNX YCIOBUIA.

4.3.2 B kayectBe HOCWTENeN aBMALIMOHHBLIX TEXHUYECKUX CpeACTB BO3OENCTBMA B HACTOsLLEe Bpems MPUMEHSIOTCH
camoneTbl-meTeonabopartopum, co3gaBaemble Ha 6ase cepuiiHbix TUNoB camoneToB Un-18, AH-12, AH-26, AH-30, AH-72, Ak-
40, koTopble OCHalLaloTCA HeobXxoAMMbIMU CPeAcTBaMW BHECEHWUS peareHToB B obnaka, a Tawkke MMmerlT npubopbl u
obopygoBaHue AnNs WM3MEPEHUs HaBUTaLUMOHHBLIX XapakTepUCTWMK MofeTa, OCHOBHbIX TEepPMOAMHAMUYECKUX MapameTpoB
atMocdepbl, OMTUYECKUX W  MUKPOU3INYECKMX XapakTepuUCTUK O6nakoB, PagMOMOKaLUMOHHBIX W  PaguoMeTpUYecKmx
napamMeTpoB 0651a4HOCTH.

OCHOBHbIE NTETHO-TEXHNYECKNE XapaKTepucTtukn CaMOJ'IeTOB-MeTeOJ'Ia60paTOpl/II7| npmueegeHbl B Tabnuue 4.

Tabnuua 4
XapaktepucTuka 3HayeHue Ans TUNOB caMoneToB
Mn-18  AH-12  AH-26  AH-30 AH-72  Ak-40
BanetHas macca, kr 61000 61000 24000 21000 33000 16000
Kpericepckas ckopocTb, KM/ 617 590 430 430 550 510
MpakTuyecknit NOTONOK, M 10000 9800 7300 7300 11800 8000
MakcumanbHaa pganbHOCTb Moneta npyv  MakcumanbHom 4270 4560 2340 2550 4400 1250

3anace Tonnumea, KM

MakcumanbHas nonesHas Harpyska, Kr 13500 20000 4100 5500 10000 3200

4.4 'HdbopMaLMOHHO-N3MeEpPUTENbHaa cucTtemMa

4.4.1 OnbIT paboT no AB Ha obnaka ¢ camoneToB nokasar, Y4To Ans obecneyeHnss BbICOKON ahHEKTUBHOCTU BO3AENCTBUN Ha
6opTy camoneToB crnedyeT UMeTb KOMMMEKC W3MepUTENbHO-BbIYMCIIMTENbHOW annapaTypbl, KoTopbli obecneymBaet
nosyyeHne B peanbHOM MacwTtabe BpemeHW HeobxoauMmoro obbema WHMOPMaUMM O MUIOTaXHO-HABUrALIMOHHBIX
napameTpax nosfieTa camorieta, a Takke 06 OCHOBHbIX METEOPOSIorMYeckMx BenuuMHax atmocdepbl U O mapameTpax
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obnayHocTu. OTa MH(*)OpMaLI,VIﬂ no3BonAeT OUEeHUTb NPUrogHOCTb Habnogaembix ob6nakoB Ans 3acesa, NPUHATL pelleHne o
npoeegeHun BO34EWNCTBUN, paccunTaTtb ONTUMalibHYK0 CXeMy 1N pexum BO3€ENCTBUMN, 3al0KyMeHTUpoBaTb HeobXxoanMble
AaHHble 0 NPOBOANMBbIX BO34ENCTBUAX C Lienbio nocneayoulero NCnonb3oBaHUA Npu aHanunse nx GCDC‘)EKTMBHOCTVI.

4.4.2 CtaHaapTHbI 6GOPTOBOW M3MepUTenbHO-BbluMcnUTENbHbIM komnneke (MBK), paspaboTtanHbin LAO ans nccnegoBaHui
N OMnbITHO-NPOM3BOACTBEHHBLIX paboT no NYO, BknioyaeT B cebsi NUNOTaXHO-HaBUraLMOHHY CUCTEMY, NpefHa3HauYeHHy
ONs onpefeneHusl KoopauMHaT MEeCTOHAxXOXAEHWsI camorieTa C MOMOLLb0 CMYTHWKOBOW HaBUraLMOHHOW CUCTEMbl Tuna
TRANSPAK-II n gna koHTpons napameTpoB norneta camorsieta (BbICOTbI, MyTEBOW CKOPOCTW, Yrfa cHoca U T.4.), a Takke
CUCTEMY U3MEPUTENbHBIX YCTPOWCTB ANISi PErncTpaLmm OCHOBHBIX METEOPONOrMYeckMX BeMUnH atmocdepbl. K umcny Takux
N3MepUTErbHbIX YCTPOWCTB OTHOCATCS:

- AaTymnk TemnepaTtypbl [1-104 (c NNaTMHOBOW HUTLIO) B cucTeMe BO3AYLIHbIX curHanos (CBC) ¢ uHTepsanom nsmepsiemon
Temnepatypbl oT muHyc 50 go 50 °C;

- KoHAeHcaunoHHbIn rurpomeTp CKI™ ansa namepenus TemnepaTtypbl TOYKU pOChl (MHes1) aTMOCchepHOro Bo3gyxa B Avana3oHe
oT muHyc 60 go 30 °C;

- nameputens BogHocTn obnakos BO-4, No3BONSOWMA NMPOBOAUTL HEMPEPLIBHLIE N3MEPEHUSA BOOHOCTU XUOKOKAMNENbHOM
dpakummn B npegenax ot 0,01 go 3,00 r/m3;

- BopTOBOM CBEPXBLICOKOYACTOTHbIN paguomeTp «Tata» (PM-08), npegHasHayeHHbINn ANS onpedeneHns UHTerpanbHoro
(cymmapHOro) copepxaHus >KuAakokanenbHoW obGnayHonm BRar npyv  AMCTAHUMOHHOM  30HAMPOBAHMM OBMavyHoCTM B
HanpasneHun, nepneHauKynapHOM HanpasneHunto noneTa camoneta nog yrnom 30° K NNOCKOCTM noneTa.

4.4.3 WHdopmauma c Bxogsawmx B coctaB MBK uameputenbHbIX CUCTEM HENpepbiBHO MOCTynaeT B MEepPCOHanbHbIN
komnbtotep (MK) n obpabatbiBaeTca UM B peanbHom Macwitabe BpemeHu. Npu aTom Ha akpaHe moHuTopa [1K HenpepbiBHO
BOCNPOM3BOANTCA UHGOPMaLMsi O MECTOMONOXEHNM caMmoneTa B reorpadyeckom, NONsSPHON N OPTOAPOMMUYECKON CUCTEMAX
KoopavHaT, a TakkKe HarnsgHo BOCMPOWM3BOAMTCHA MapLUpyT rorneta camorieTa Ha KapTe MecTHOoCTUM. Ha nmuHum mapupyTa
PUKCUPYIOTCA 30HBI NPOBEAEHMS BEPTUKANBHO-TOPU30HTaNbHOrO 30HAMPOoBaHus atmocdepbl (BI'3A) 1 30HbI BbinonHeHust AB
Ha obnaka. PaspaboTtaHHoe anst UBK nporpammHoe obecneyeHre nNo3BonsieT B peanbHOM MacluTtabe BpeMeEHM CUMTbIBATL C
3KpaHa MOHUTOpPA AaHHble O TeMnepaType BO3dyxa U TOYKM pocbl aTMOCKEPHOro BO3ayxa, HanpaBrneHnn n CKopocTu BeTpa
Ha ypoBHe noneta, MHTEHCUMBHOCTM obnedeHeHuss camoneTa (pacyeTHbI napameTp), BOAHOCTW nepecekaeMblX CamoneToM
06nayHbIX 30H 1 3HAYEHUN MHTErpanbLHON BOAHOCTW XNOKOKanenbHon obrnayvyHow Bnaru Bbille YPOBHS noneTa.

4.4 .4 TepeuncrieHHble AaHHbIE MO3BOMST pacCYMTbiBaTh ONTUMAarbHbIE CXEMbI 3aceBa 061aKoB Kak AN 0QHOro camorneTa,
TaK U AN HECKOJTbKMX CaMOSIeTOB C OQHOBPEMEHHON paboTol Ha pasHbIX 3LenoHax Mo BeicoTe. B uenom xe ncnonb3oBaHune
MBK nossonsieT noBbIcnTb 3h(PEeKTUBHOCTL BO3AENCTBUIN, MPOBOAMMbBIX HE TOMBKO B JHEBHOE, HO U B HOYHOE BPEMSI.

4.4.5 BaxHblM ycnoBvem obecneveHus addektnsHoctn AB c uenbto MYO saBnseTca mcnonb3oBaHue wHMOpMaumum
MEeTEeOopOrIorMYeckoro paguonokaTopa, CyLeCTBEHHO paclumpsioee BO3MOXHOCTM OnepaTMBHOIO NOoMyyYeHus geTtanbHblX
OaHHbIX O XapakTepucTukax nonen o6rakoB M 0CagkoB Ha nnowaau pabot. Ana atonm uenn B LIAO ucnonbsyetcs
aBTOMaTM3NPOBaHHLI KOMMNeKc cbopa, o06paboTkm u nepedayun paguonokaumoHHow wHdopmaumm (AKCOIPW),
pa3paboTaHHbIn Ha 6a3e CepuMHOro ABYXBOSTHOBOrO MeTeoporiornyeckoro paguonokatopa MPJI-5, KOTOpbI NOMHOCTbLIO
oTBeYaeT BCeM HeobxoaumbiM TpeboBaHMAM Npu npoBeaeHny paboT no AB.

4.4.51 B npouecce pabotbl AKCOIPWU ocyliecTBnseT aBToMaTvyeckoe 30HAMPOBaHWE aTtMocdepbl No nporpaMme ee
KOHMYeckoro ob3opa u oTobpaxeHne Ha MoHuTope [1K onepaTuBHBIX OaHHbIX O MOMsX OGMAYHOCTU, OCAAKOB, a TaKkKe
aTMocdepHbIX ABMeHNAX Ha nnowaan paguycom 200 km B Buge obHoBnsiemon kaxable 10 MUH cneaylolen COBOKYNMHOCTU
NErKo YMTaeMbIX KapT pacnpeneneHus:

- UIHTEHCUBHOCTY aTMOCMEPHBIX OCA/IKOB;
- HaKOMMEeHHOW CYMMbl OCaZKOB OT Havana MeTeoposiorMyeckmx MomycyToK 0 TEKYLLEro MOMeHTa BpeMeHwM;
- BbICOT BEPXHEN rpaHuLibl 06na4yHoCTy;

- pasHbiX ABMEHU norodbl - obnayHocT 6e3 0cafKoB, OCaAKOB PasfMYHONW MHTEHCUBHOCTM (OCafKW, NUBEHb, CUIIbHbIN
NVBEHb), MOLLHBIX Ky4eBO-A0XAEBbIX 06NaKoB, rpos, rpaja, WKBaros;

- paguonoKaLMoHHOM oTpaXaeMocTy 061akoB MO rOpU3oHTanM Ha pasHbix BbicoTax (06biMHO 700, 1000, 2000, 3000, 4000,
5000, 6000, 7000 1 9000 ™).

4452 Kaxgasa kapTa COMpoOBOXOAETCS YyKasaHWMEM BeKTopa nepemeleHnst obnayHelx cucteMm. Ha nwobyio wu3
nepeuncneHHblx B 4.4.5.1 KapT MOXHO TakkKe HanoXuTb BCMOMOraTenbHyl KapTorpadguyeckylo uHpopmMauuio
(reorpacpuueckyto  kapTy MECTHOCTM, MECTOHaXOXOEHME MEeTEeOpONOrMYeCcKMX CTaHUMIA, adpOoHaBUrauMOHHbIE CXeMbl
BO3AYLUHbIX KOPMOOPOB WM aBMaTpacc, pasnuyHble YCroBHble 0O03HAYEHUsi, KOHTYPbl SIBMEHUIA C 3adaHHbIMW noporamu
WHTEHCUBHOCTH).
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4.4.5.3 C noMoLLbo Kypcopa, NnepemMeLLaemMoro no 3kpaHy MOHUTOPA, MOXHO ObICTPO CHMTBIBATb KOOpPAUHATLI MOOOW SSYENKM
KapTbl U UHOpPMaLMIO ANs 3TOW SHErKM No BCEM MMeloLLUMMCS kapTam. Kpome Toro, MoOXHO npocMaTtpuBaTh BepTUKarnbHble
ceyeHusi obnayHocTn no nobomy NpeacTaBnsiolLemMy MHTepec HanpasneHuo. OnepaTMBHO OTCNEXMBas U3MEHEHNS BEKTOpa
nepemMeLleHnst 06navHbIX CUCTEM, MOXHO MPOrHO3MPOBaTh CMELLEHME 30H OMacHbIX ABneHun (OA) U MHTEHCUBHBIX OCaAKOB.

4454 AKCOIPU obecneunBaeT Takke apxvBauuio nonyvyaemon wHdopmaumm 3a nwobon nepvog HabnwoaeHwn,
npeacTaBfieHMe 3ToW  MHGOPMaUMM Ha 3KpaHe MOHWTOpa B pexume aHumauum (BbicTpoe BocnpousBeneHue
nocnefoBaTenbHOCTM KapT 3a BblIGPaHHbIVi MPOMEXYTOK BPEMEHW), Nepeaayy HeobxoamMmon nHdopmMauum no TenedoHHbIM 1
TenerpacHbIM kKaHanam (B TOM YMCIe Mo HECKOMbKAM KkaHanam O4HOBPEMEHHO).

4.4.5.5 JononHutenbHo ¢ nomotybio AKCOIMPW MOXHO NpOBOAMTE Takke KOHTPOSib 3a MECTOMOSIOXEHUMEM CaMOoreToB -
HOCuTEenen CpeacTB BO3AENCTBUM U OCYLLECTBIATb UX TOYHOE HaBefeHVe Ha 06beKTbl BO3OENCTBUN.

4.4.5.6 PaspaboTtaHo nporpammHoe obecneyeHue, KOTOpoe MO3BONSET Mpu HeobxoammocTM obbeanHATb B eanHoe none
nHdopmaumto Heckonbkux AKCOIPU B ueHTpe cbopa nHdopmauuun.

4.4.5.7 Pabota komnnekca AKCOIMPU ocyLuecTBNsSeTCS NOMHOCTLIO B aBTOMAaTUYECKOM pexumMe nog ynpasneHunem K.

4.4.6 Heobxognmbim pononHeHvem k 6optoBomy WMBK u meTeoponornyeckomy pagmornokatopy B coctaBe MNC npu
nposeaeHnn pabot no AB ¢ uensto YO aenatoTes:

- Ha3eMHas ocagKoMepHasi CeTb Ha TEPPUTOPUMN MULLEHU U HA OKPYXaloLLen Tepputopuu;

- MYHKT paaMo30HANPOBaHNA aTtMocdepsl;

- boToTenerpacdHas unu hakcmMmunbHas annapaTypa Ans npyema ctaH4apTHON CUHOMTUYECKON MHAopMaLny;

- yCTaHoOBKa Ans npyema CrnyTHUKOBOW MHopmaummn 06 obnadyHocTy;

- CpeacTBa OPrTeXHUKM AN 0TobpaXeHnst u AOKyMEHTUPOBaHUS MHAOPMaLMK U MPUHMMAaEMbIX ONepaTUBHBIX PELLEHWI;
- annapatypa paguocBsa3un anst obmeHa nHgopmaumen ¢ camoneTom (camonetamm).

4.4.7 Kak nokasbiBaeT onbIT paboTbl MOCNEAHUX 5eT, WMCTOYHWKOM WCYepnbiBaloLWen CnyTHUKOBOM WHdopMauum o
pacnpegeneHun nonen obnayHocTM B panoHe paboT no AB M C HaBeTPEHHOW CTOPOHbI OT HEro MOXEeT CNyXWTb
nHdopMaumnoHHasa 6a3a cetn VIHTepHeT, B CBSI3N C YeM crieqyeT cyuTaTth LenecoobpasHbiM Takke obecneyeHve gocTtyna B
WHTepHeT B pamkax MNC.

5 MNnaHunpoBaHWe n opraHnsauust paboT No akTUBHLIM BO3OENCTBUSIM C LiENbLO

MCKYCCTBEHHOIO yBEJIMYEHUNA OCalKOB

5.1 Obwee pykosoacTBo pabotamu no AB ¢ uenbio NYO 06bIMHO OCYLLECTBASETCA W3 CreunanbHO OpraHnsyemoro
onepatmBHoro ueHtpa (OU) ynpasnenusa. Ona atoro OL obopygyetcs AOWCTaHUMOHHBIM TEePMWHANOM Ha3eMHOro
METEOpOorM4eckoro pagmnornokatopa U BCemMy BO3MOXHbLIMW CPeACcTBaMu OnepaTtMBHOIO JOCTyna K AaHHbIM OCTarnbHbIX
anemeHToB MNC (pagmoceasn, TenedoHHOW U (PakCMMUNBHOW CBSA3M, KOMMbIOTEPbLI C BbIXOAOM B ceTb WHTepHerT). Ons
obecneveHna pabot OL| pacnonaraeT Takke HeobxoAMMbIMK cCpeacTBamun ANsi TPAHCMNOPTUPOBKU OEXYPHOro nepcoHana u
3KMNaxen caMoneToB, AOCTABKN peareHToB 1 BOPTNNTaHWA 3KMNaxen u T.M.

5.2 MNocnenoBaTenbHOCTb OMNepaLymii, BbIMOMTHAEMbIX B MPOLIECCE NOATOTOBKM M MPOBEAEHMS onepaTtuBHbIX pabdoT no AB ¢
uenbio NYO, nponnniocTpnpoBaHa Ha pucyHke 1.

5.2.1 MporHo3 ycnoeuii ana pabot no AB ¢ uensto MYO coctaensietcs cuHonTtukom OL| Ha ocHoBe JOCTYNHOW MHhopmaumm
MNC n cocTonT 13 nporHo3a CUHOMTMYECKOro NosroxeHus (nepemMelleHns n aponoumnm bapuyeckmx obpasoBaHuii, GPOHTOB,
obnayHbIX CMCTEM) M NPOrHo3a pasBUTUS 0OnakoB, MPUrOAHbLIX Ans Bo3aencTBuiA. porHo3 cocTaensieTcs Ha 36 4 C
neneHnemM Ha 12-4acoBble MHTepBarnbl. Hanmuve B NporHo3e MHdopmaummn o NpuroaHoCT 06nakoB AN BO3AENCTBUSE CITYXUT
OCHOBaHMEM ANS nogayv npeaBapuTernbHbIX 3asiBOK Ha BbINETbl camoreToB-mMeTeonabopatopuii anst AB Ha cnegyrowmi
OeHb. KonunyecTBO M CpokM npegnonaraemblX BbINETOB  ONPedensioTcss  MPOrHO3vpyeMon  NpOOOIKUTENBHOCTBLIO
CyLLeCTBOBaHUsi HaJ pafioHOM paboT 0b6nakoB, MPUroAHbIX ANs BO3AENACTBUS.

5.2.2 OgHOBPEMEHHO OCYLLECTBNAETCA KPYrNOCYTOUHbIA PagnonoKaUUOHHBIN KOHTPOMb COCTOSIHUA aTMocdepbl LWTaTHLIM
MeTeoporornyeckum paguonokatopom B coctase MMC no yTeepxaeHHOMY rpadpmky HabnoaeHui.

5.2.3 Npn 0BHapyxeHUn paamonokatopoM npubnmkatowmnxcs K panoHy paboT ocagkoobpasyolmx obnayHbiX CUCTEM MK
BHYTPMMAacCOBOro pa3BUTUA ocafkoobpasytowen obnadHocTy Ha nnowagu paboT onepaTuBHbIM pykoBoauTenem OL|
NPUHMMAETCH PeLLeHVEe O BblNIETe CaMONeTOB ANt YTOYHEHUS XapakTepuCTUK oGnayHocTu 1 npoBefeHus AB. KomaHaa Ha
BbINET COMPOBOXAAETCA YyKa3aHWeM MNpearnonaraeMoil 30Hbl BO3AEWCTBUA U  NpeaBapUTENbHbIMU - CBEAEHUSAMU O
XapakTepucTukax atmocdepbl U 061a4yHOCTU MO PaAMONOKaLMOHHBIM AaHHbIM.
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1 MporHo3 pa3suTnsa 06rnavyHoCcTm

2 PagvonokaunoHHbI 0630p NpoCcTpaHCTBa.

OOHapyXeHne MeTeopornornyecknx 06 bLEKTOB

3 BbineT camoneToB B 3agaHHbI panioH A UCCefoBaHns xapakTepucTuk obnakos 1 Bbibopa obbekToB ans AB

4 PacnosHaBaHue obnakos, npurogHbix ans AB c uenbto MYO, ¢ ncnonb3oBaHMEM pagMonoKauMOHHbIX U CaMOSETHbIX
cpeacTs

5 OI'IepaTVIBHbIVI 0T60p obnakoB ONns 3aceBa Ha OCHOBE KOMMseKca Kputepues nNpuroaHoCTun, yTOYHEeHue KoopauHat
obnakos 1 CKOPOCTU UX nepemMeLleHnsa

6 MNprHATNE peLleHust 0 BO3OENCTBUN

7 MNpoBegeHne 3aceBa o06nakos

8 OnepaTvBHbIN  KOHTPONb  3AEKTUBHOCTM  BO3AENCTBUS C  UCMOMb30BaHWEM  CaMONeToB,  HAa3eMHOro
METEeopOoorM4eckoro paguosiokatopa n 0CagkoMepHoOW cetu

PucyHok 1 - MNocnepgoBaTenbHOCTL onepaumii no AB ¢ uensto YO

B npouecce Habopa BbICOTbI NEPBLIA BbINETEBLUNIA camoneT-meTeonabopatopus npou3soaut BI'3A ¢ uenbio yTouHeHus ee
TemnepaTypHOi U AUHAMWUYecKon cTtpaTtudmkaumMn u cnegyeTt B 3afaHHbI panoH, rae nyTem BuayarnbHbIX HabnogeHwn u
NpUBOPHLIX M3MEepPeHUl MPOM3BOAUTCS OLEHKa COOTBETCTBUSI Habniojaembix 0BnakoB KpUTEpUSIM WX MPUrOAHOCTU Anst
3aceBa c uenbto NYO.

5.2.4 B cny4ae cooTBeTCTBMSI 06MakoB KpUTEpUsIM MPUrOLHOCTM AfS 3aceBa OnepaTvBHLIA COCTaB 3kunaxka camoneTa-
meTeonabopaTopun Ha OCHOBE Tekylleil MHOPMaLMU C HA3EMHOTO METEOPONIONMYECKOro PaamonokaTopa O CTPYKType M
nepemMeLLeHnn obayHoil CUCTeMbI, a Takke AaHHbIX COBCTBEHHBIX U3MEPEHWUI BEPTUKarbHOW cTpaTduKaLum atMocdeps! 1
XapakTepuUCTUK 0BIa4YHOCTM OCYLLECTBMSIET pacyeT HeobXoaAMMON cxembl M pexuma AB 1 npuctynaeT k 3aceBy 06nakos,
npeaBapuTesibHO NOCTaBMB B M3BECTHOCTb OL| 0 NpuUHSATOM pelueHny 1 coobLumB KoopaMHaTbLI TOUkU Havana AB.

5.2.5 B npouecce npoBefdeHVs1 BO3OEWCTBUSI HEMPEPLIBHO OCYLLIECTBSIETCS OMnepaTuBHbIA KOHTPONb  husmyeckomn
accpekTnBHocTM AB c GopTta camoneta-nabopaTopuuM - MO TMOSIBNIEHUIO XapaKTepHbIX BU3yanbHbIX MNPU3HAKOB
KpUcTannmaaumm 3acesiHHbIX peareHTOM MepeoXNaXAeHHbIX >KUAKOKanenbHbIX 30H O6rayHOCTM, PEe3KOMY POCTY BbICOTbI
BMOVMOW BEpXHEN rpaHuLbl 3aceBaeMblX KOHBEKTUBHbLIX ObOnayvHbix siveek. PaguonokaluoHHble HabraeHWUs BbISBASOT
Takve npusHakn adpdpekta AB Ha obnaka, kak yBenuyeHve paguonoKaLMoOHHOM OTpaXaemocTu obnakoB B 30He 3aceBa U
3HaYMTENbHbIA POCT MHTEHCMBHOCTU OCaJKOB M3 3acesiHHbIX obnakoB. Bonee TouHas oueHka dusmyeckort apdhekTUBHOCTH
AB Ha obnaka c uenbto YO npoBoautcst B xoae pmanko-ctaTucTnieckon o06paboTkn AaHHbIX HA3eMHON 0CafKOMEPHON ceTn
B COOTBETCTBUM C pa3aesnioM 7.

http://snipov.net/database/download html?id part=1&id cat=4161557295&id_doc=4... 25.02.2019



PJ152.11.637-2002 - Metoanueckue ykazanus. [IpoBenenue padbot no uckyccrees... Ctp. 11 u3 16

6 MNMopsiook NpoBedeHMst paboT MO UCKYCCTBEHHOMY YBENTMYEHWNIO OCaAKOB

6.1 UckyccTBeHHOEe yBennyeHne ocagkoB U3
KOHBEKTUBHbIX 061akos

6.1.1 Ecnn Bo3genctBuMs nNpou3BOOSATCA NPEMMYLLECTBEHHO Ha KOHBEKTMBHble ObGnaka, BKMOYas S4Yeriku 3aTonneHHON
KOHBEKLMWN BO hpOHTaNbHbIX 06nayHbIX Nonsx, oaMH camoneT Tvna AH-26 nnu AH-30 yCneLwwHo BbIMOSHAET 3aceB NPUIOAHbIX
Onst 3Toro 06nakoB U 06rayvHbIX CKOMSeHW Ha nrowaau Ao 25 TbiC. KM2, Kak 3TO MHOTrOKpaTHO ObIno NnokasaHo B XoAe
nccnenoBaTenbCknX U OMbITHO-NPOU3BOACTBEHHbIX paboT no NYO. Mpu aTtom 06bI4HO peanusyeTca A0 75 Y% NpUrogHbix
CUTyauuit B CBETNOE BPEMS CYTOK.

6.1.2 C pgpyrow CTOPOHbI, B criy4ae Heo6xoanMMOCTM BO3AENCTBUS HA JOCTAaTOMHO MOLLHbIE KOHBEKTUBHbIE obnaka 3aceB uX
BepLUH camonetamu AH-26 nnm AH-30 HeobxoouMmo Npou3BOAWTbL MOYTM Ha ypoBHE paboyero nNoTonka 3TMX CamoneToB.
MoaTomy npu NpoBeaeHUM BO3AEWCTBUIA B NETHUIN Nepuos PEKOMEHAYeTCsl UCMONb30BaTh B KAYeCTBE HOCUTENS CPeacTB
BO34encTBun camoneT AH-12, nmetowmii notonok 6onee 9 KM M cNOcobHbIN ¢ NomoLlbio nuponatpoHoB [MB-50 obecneunTb
3O PEKTMBHBIN 3aCEB MOLLHbIX KOHBEKTMBHbBIX 00MaKOB M UX CKOMMEHUN.

6.1.3 OCHOBHblE pa3nuuns B TEXHOMOMMYECKUX LMKax npoBedeHns BO3AeNCTBUA Ha obnaka pasnuyHblix (hOpM 3akmnioyatoTes
B cnocobax u cxemax 3aceBa obnakoB ¢ 6bopta camoneta. Tak, nocrne ycTaHOBNEHUS NPUroAHOCTU KOHBEKTMBHbIX O06rakoB
0N 3aceBa U MPUHATUA peLleHus O NPOBeAeHWM 3aceBa camorneT 3aHMMaeT HeoOXOAMMbIA 3SLIeroH, onpeaensieMblii
BbICOTON BEpXHEW rpaHuubl 0brakoB v TMNOM wucnonb3yembix nuponatpoHoB (MB-50 wnum [NB-26) ¢ yyeToM BpemeHwu
3a4epXKn Havana AbIMIeHnsi, cornacHo Tabnuue 1, n coobpaxeHuni NPOTUBOMNOXapHOM 6e30NacHOCTM Ha3eMHbIX OO LEKTOB.

6.1.4 YnpolleHHoe rpaduyeckoe K30GpaKeHNe CXeMbl 3aceBa OTAEeNbHbIX W30MMPOBAHHbLIX KOHBEKTUBHBLIX 06MakoB
npeacTaBfieHO Ha pucyHke 2. 3aceB obnaka myTeM OTCTpena B ero TOnwy MMPONaTpOHOB MPOU3BOAUTCH B MOMEHT
nepecevyeHnss caMorneToM BeplLUMHbI 06naka Unu nponeTta Haa Hel Ha BbiGpaHHOM AN paGoThl SLLENOHE.

PucyHok 2 - Cxema 3aceBa KOHBEKTUBHbIX OOrakoB

[Mpn atom, ucxogos w3 coobpaxeHu 6e3onacHOCTM MNOMETOB, NepeceyeHue BepLUMH Ky4yeBO-AOXAEBbIX OOMakoB He
nonyckaeTcsi. Takum o6pasom OcyLLlecTBRsieTCs nocrnefoBaTenbHbli 3aceB Bcex 0o6nakoB Haj 3ajaHHouW Aanst pabor
TEPPUTOPUEN, KOTOPbIE MO CBOWM XapaKTEPUCTMKaAM YOOBMETBOPSIIOT KPUTEPUSIM MPUIOOHOCTM ANt 3aceBa C LENbio
Nony4YeHUsi AONONHUTENbHBIX 0CAAKOB.

6.1.5 lNpu BO3OENCTBUM HA MHOrOBEPLLUHHbIE 0bfaka 1 KnacTepbl B NEpBY0 o4Yepedb NMPOVM3BOAUTCS 3aceB TeX UX BEPLUWH
(AYeek), KoTOpble HAaXOAATCA B CTaAMM POCTa U Y KOTOPbIX 3HaYEHUs1 TeMnepaTypbl Ha YPOBHE BEPXHEW rpaHULbl HAXOAATCS B
uHTepsane ot MuHyc 10 go muHyc 30 °C. BBog peareHTa B obnaka Takke OCyLLEeCTBNAETCS BO BPEMsi NepeceyveHns BEPLUUH
UK NporeTa Hag HUMM.

6.1.6 OCHOBHbIM ycrnoBueM, onpeaensiowmm BbiOOp CPeAcTB BO3AENCTBUA (peareHTa, CPeACTB ero AUCMNEeprnpoBaHns u
goctaBku B obnaka), sBnsetcs obecrneveHve BO3MOXHOCTM BBOAA Tpebyemoro KonmmyecTBa peareHTa B TemnepaTypHOM
WHTepBane ero adEeKTNBHON aKTUBHOCTW Ha BCeW nnowaanm obbekta BO3dencTBusA. Kpome TOro, yuuTtbiBaeTcs psg
OOMONHUTENBHBIX YCNOBUI N OFPaHUYEHUiA - CTOMMOCTb CpeaCTB BO3AeNCTBUS, AePMUUTHOCTb peareHToB, UX IKonornyeckas
6e3onacHoCTb, COOTBETCTBUE Npeobnagatowmm cpopmam obnakoB B parioHe paboT, ero penbedy, pexumy noneTos Ha ero
nnowaam u T.4.

6.1.7 lMpun npoBegeHnn AB Ha koHBekTMBHble obnaka ¢ uenbto NYO aumHamudeckum mMeTogom Ans 3aceBa OObIYHO
NCNOnb3YHTCH NMPONAaTPOHbI C noaucTbiM cepebpom. Mpu atom B cpeagHem pacxogyetcs Ao 20 nuponatpoHos 1B-26 unn 2
nuponaTtpoHoB [1B-50 Ha 1 obnayHyio sdenky. Hopmbl pacxoga peareHTOB Mpu 3aceBe KaKOoW BepLUMHbl ObnayvHbIX
KnacTepoB B LIefIOM aHanorm4Hbl HopMam AN M30nMpoBaHHbIX 06N1akoB..

O6wwmn pacxod nuponaTpoHOB npw npoBedeHun paboT no AB Ha koHBekTMBHble obnaka ¢ uenbio NYO onpepensetcs
mMacwTabamu Bo3gencTBuii. OpMEHTUPOBOYHO CYMMAaPpHbLIN pacxof NUPONaTpoHOB HA BO3OEWCTBUSA 3a NETHUIA Nepuod Ha
nnowaamM B HECKOMbKO AECHATKOB ThICAY KBaApaTHbIX KUMOMETPOB paBeH 4-6 Tbic. nmponatpoHoB [1B-26 v go 2 ThiC.
nuponatpoHos [1B-50.
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6.2 VlckyccTBeHHOEe yBennyeHne ocagkoB U3
croncTtoobpasHbix 0briakoB

6.2.1 Mpn AB c uenbto MYO u3 cnomcrtoobpasHbix OOMakoB WX 3aceB OCYLECTBNSAETCA OObIMHO BOOMb  JIUHMMK,
nepneHanKyNsipHOV HanpaBrieHWio BETPOBOIo nepeHoca obnayvyHocTy. [MNpu 3TOM LIMpUHA 3acesiHHON Nnonockl 0b6navyHocTy 3a
cyeT nepeHoca peareHTa TypOyneHTHbIMU MoTokamu Bo3pactaeT A0 3 - 4 kM, a rnybuHa 30HbI BbI3bIBAEMbIX 3aCEBOM
[OMNOMHUTENbHbLIX 0CAAKOB B HanpaBfieHNW BETPOBOTO NMepeHoca 06bIYHO NPEBLILLIAET PACCTOSIHNE ee 2-4aCoBOro NepeHoca.

6.2.2 O4yeBnaHo, 4TO Noagepriwascsa AB nonoca cnomctoobpasHon obnavyHocTn, obpa3oBaBLLAsCs NP OOHOKPATHOM 3aceBe
BAOMb pacyeTHOW nuHUM, obecneuut Ha NMoWaay MULIEHW BbiNageHVWe IUWb HEeKOTOPOro orpaHu4yeHHoro obbema
OOnonHUTENbHbIX ocagkoB. [Ons Toro 4tobbl yBenuMuMTb 3PEEKTUBHOCTbL BO3AENCTBUA, HEOOXOOUMO HEeMpepbIBHO
npoaomkaTh 3aceB HaTekatLel Ha MULLIEHb 061a4YHOCTN BAOSb BbIGPAHHON NNHUK.

YnpolleHHoe npefcTaBfieHWe TakoW Cxembl 3aceBa CnoMCcToobpasHo 06nayHoOCTM OOHMM CaMONeToM MpuBEAeHO Ha
pucyHke 3. CamorneT npu 3aceBe 06nayHOCTN MocneaoBaTenbHO MPOVM3BOAUT MPOMEThbl BAOMb NIMHWK, MPOXOASALLEN Mexay
(PUKCUPOBAHHBIMU TOYKaMu A U b Ha MOBEPXHOCTU 3eMnK, CO CTaHAapTHLIMM Pa3BopoTaMmn Ha 06paTHbIN KypC B 3TUX TOYKaX.
OT1a nuHua BbibnpaeTca NepneHanKynapHOM BEKTOPY CKOPOCTU BeTpa Ha BbICOTe noneTa camorneTta Takum obpa3om, 4Tobbl
nonockl 3acesiHHOM 06NayYHOCTU MEepPeHOCUNNCb BETPOM B CTOPOHY MuleHu. OQHOBPEMEHHO 3TU MOMoChbl MOCTENEHHO
pacwmpsalTca 3a cyeT TypOyneHTHocTM atmocdepbl (no 6.2.1) Tak, YTO MpW NPaBWUibHO PacCYMTaHHOM Cxeme 3aceBa
NPOUCXOANT UX CANSIHWE B CNIOLLUHYIO 30HY eLle A0 AOCTUXEHNUS UMY NOoLWaan MULLEHMW.

Mumess

PucyHok 3 - Cxema 3aceBa crionctoobpasHbix obnakos

6.2.3 B 3aBMCMMOCTM OT CKOpPOCTM BeTpa AfMHa NMHUM 3aceBa CrouMcTtoobpasHon 0O6nayHOCTM OOHWM CaMorieToM, Mpu
KoTopon obecneunmBaeTcs cCnvsHWe nocnefoBaTenbHbIX Nonoc, coctaBnsAeT obbiyHO oT 20 o 40 km. Mockonbky pa3mepbl
MMWLLUEHN NPU MPOBEAEHUN MNPOU3BOACTBEHHBLIX paboT mo MYO vacto npeBbiWaT 3TUM 3HAYEHUs, Ansl 3aceBa BCEro
HaTekaloLero Ha nnowaab MULEHW maccnBa obnadHocTu 6e3 nponyckoB, KOTOPbIM MOXeT obecneyntb MakCcMmarnbHYH
achpdbekTnBHOCTL AB, TpebyeTca ogHoBpeMeHHas paboTa HeCKOMNbKUX camorneToB-nabopaTtopuii.

6.2.4 Cxema npegcrosien paboTbl No 3aceBy crionctoobpasHon 06MayYHOCTN pacCUUTLIBAETCA Ha OCHOBE AaHHbIX
paavonokauMoHHoro HabniogeHus obnakoB, a Takke CBedeHWW O TemnepaTypHOW cTpatudukaumm atmocdepbl n
BEpPTMKanNbHOM pacnpedeneHnM CKOpOCTW W HanpaBfeHWss BeTpa No pe3ynbTataMm CaMOSIeTHOro BepTMKanbHOro
30HAMPOBaHMA aTMocdepsl. [MpoCTpaHCTBEHHbIM pa3HOC MocrefoBaTenbHbIX NMHMIA 3aceBa 06n1ayHOro nons onpegensieTcs
3HaYeHMeM CKOpOCTM nepeHoca obnavyHocTn BeTpoM. 1o AaHHBIM O HaMpaBreHWM U CKOPOCTW BeTpa onpeaenserca AnvHa 1
MECTOMNOMNOXEHNE FMHUM BO3OENCTBUSA, KOTOpash OObIMHO bUKCHMpyeTCcs nyTem «npuBS3KM» €€ KOHEYHbIX TOo4YeK K
onpegeneHHbIM TOYKam Ha MECTHOCTMU.

6.2.5 Pacxof peareHTOB npu 3aceBe CrnoncToobpasHbix 06nakos onpeaenseTcs B 3aBUCUMOCTM OT MOLLHOCTM 3acCeBaeMoro
obnayHoro cnos. Tak, npu ncnonb3osBaHun TBepaon yrnekucnotel CO2 pacxoa peareHTa gormkeH coctasnatb ot 0,15 go 1,0
Kr Ha 1 KM Tpaccbl camoneTa, Bo3pactas npumepHo Ha 0,15 kr Ha kaxagble 200 M BepTMKanbHOM MOLLHOCTM 3aceBaeMoro
cnosi. OnTumanbHbI pa3mep rpaHyn YrnekucrnoTbl Npu 3aceBe, obecrneyvBalOWMA UX MNOMHOE WCMapeHne BHYTPU
3aceBaeMblx 0bnayHbix cnoes, coctasnseT ot 1,0 oo 1,5 cm. 3aceB obnayHocT MowHocTbio 6onee 500 M NuponaTpoHamu
[1B-26 npon3BoanMTCA C pacxogoM OOHOW cepun u3 4 NaTpOHOB B MUWHYTY Ha Kaxable 750 M BepTUKanbHOW MOLLHOCTU
obnayHocTu. 3aceB 06naYHbIX CrOeB HesHauuTenbHon mowHocTh (Ao 500 M) ¢ nomowbio TMUJI-A ocylwecTBnseTcs npu
nponeTte No BepxHen Kpomke cnosi ¢ pacxogom Ao 30 r/c. MNpu Bo3gencTeum Ha Bonee MoLlHble crionctoobpasHblie obnaka
3aceB XUOKMM a30TOM NPOM3BOANTCA B KAYeCTBE AOMNOMHEHWS K 3aCeBY YrTNeKNCcnoTon unu nuponartpoHamu. Pacxop, unakoro
a3oTa npu 3TOM BbiBupaeTcst ucxoas M3 MoLHOCTU 3aceBaemoro cros (mpumepHo 10 r/c Ha kaxagple 500 M BepTMKanbHON
MOLLIHOCTH).

7 OueHka a(pPeKTUBHOCTM aKTUBHbLIX BO34ENCTBUMN MO MCKYCCTBEHHOMY

yBEJIMYEHNIO OCaJKOB
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7.1 OueHka pesynbTatoB AB Ha obnaka siBnsieTcs ogHOM U3 Hambonee CrOXHbIX 3adad npu nposegeHun pabot no UYO.
CnoxHocTb obycrnoBneHa 60nbLUON NMPOCTPAHCTBEHHO-BPEMEHHOW WM3MEHYMBOCTBIO OCAAKOB, TPYAHOCTHI MOMyYEeHUs WX
XapakTepuCTUK ¢ HeOBXOAMMOW ANsi OLEHKU NMPOCTPAHCTBEHHOW U BPEMEHHON pa3peluatolleil CnocobHOCTbIO, a Takke TeMm,
YTO nonesHbli ahdEKT BO3AENCTBUA OObIMHO HE MpeBbIAeT aMnNNUTyQy eCTeCTBEHHbIX Bapuauui ocagkoB. C gpyron
CTOPOHbI, HECMOTPSI Ha 3TO, 0BYCIOBMNEHHbIE BO3AEWCTBUSIMU NPUPALLIEHUSI OCAAKOB B BOMbLUMHCTBE CNy4YaeB MMEIT BaxHOe
3KOHOMMYECcKoe 3HaveHue, YTo elle Honee NoBbILWAET 3HAYMMOCTb OLIEHKM 3PDEKTUBHOCTI UCKYCCTBEHHBLIX BO3AEWCTBUIN Ha
npouecchl ocaakoobpasoBaHust B 06naqHbIX cucTeMax pasnuyHbiX opM.

7.2 Tlpun npoBedeHWM nNpou3BOACTBEHHbIX paboT no WUYO oueHka BO3OENCTBMI OYeHb 3aTpyAHAETCA B CBA3U C
HEBO3MOXHOCTbIO MCMOMb30BaHWst MeToAa paHAOMU3MPOBAHHOMO 3aceBa 0b6fakoB. 3TOT METOA CO CrydanHbIM NPUHATUEM
pelleHui 0 3aceBe unNu He3aceBe MNpurofHbix ona AB obnakoB oGecneuvBaeT [OCTAaTOYHO HaLEXHYK CTaTUCTUYECKYHO
OLUEHKYy YyBenuuyeHus ocagkoB, Ho TpebyeT, 4TOObl MpPUMEPHO MNOMIOBMHA MPUrOAHbIX ANS BO3AENCTBUSI CUTyauun
nponyckanacb M Mcronb3oBanacb B KayeCcTBE KOHTPOMbHOMO psida MpW OLEHKE, YTO MpuBOAWMNO Obl K HELOoMonyyYeHuto
3aKa3yMkoM paboT 3HAYUTENBHOW YacTU [OMOMHUTENbHbIX 0CaAKoB. Kak MokasbiBalOT pe3ynbTaTbl MHOFOYUCIIEHHbIX
TEOPETUYECKUX U SKCMEPUMEHTASbHBLIX PaboT NO M3YYEHUIO Y CPABHEHWUIO Pa3NUYHbIX METOAOB OLEHKU adhdekTMBHOCTU AB
[6], B onepaTuBHbLIX paboTax MO yBenMYeHWi0 OCaakoB Hambornbllee pacnpocTpaHeHue AN OUeHKU MX 3pdeKTUBHOCTU
Nony4unn MeTon UCTOPUYECKON pErpeccumn.

7.3 ﬂpvl ncnonb3oBaHM Metoda I/ICTOpI/I‘-IeCKOVI perpeccun ctatuctudeckaa oueHKa AOMNOJNTHUTENbHbIX 0CaAKoB Ha nnowaan
npoesegeHnsa AB OCyLLEeCTBIAeTCA Ha OCHOBE CpaBHEHWUA d)aKTI/I‘-IeCKOFO CNnosi 0OCafKoB, BbiMaBLUEro Ha 3TOW Niowaan 3a
nepuoa BO3OENCTBUN, C TeOpeTI/Il-IeCKOVI OLIEHKOM CIiosi €CTECTBEHHbIX OCaAKOB Ha 3TOW Mnowagu 3a TOoT Xe nepuoa (TaK
Ha3blBaeMoe MNnporHo3mpyemoe 3HadyeHune CJ'IOH), I'IOJ'Iy‘-leHHOI;I Nno AaHHbIM KOHTPOJIbHbIX WU3MEPUTENbHbIX CTaHUUM Ha
OKpyXarwLwmnx Tepputopuax. OueHka NporHo3npyemMoro crnoa npoun3BoguTcA Nno ypaBHEHUAM perpeccuun, AsBnarownmMca
pe3ynbTaTtoM CTaTUCTUYECKOro aHann3a KopperaumMoHHbIX COOTHOLLEHMI CIOEB OCAAKOB Ha nroLiaan pa60T n Opr)KaIOLLle|7|
Tepputopumn ona MHoOroneTHero (Oﬁbl‘-IHO He meHee 25 J'IeT) pana ceTeBbliX OCagKOMEPHbIX AaHHbIX.

7.4 Pacuet NPOrHo3npyemMoro crnoda ocagkoB Ha niowagn MulleHu Ym OCYyLLEeCTBIAETCA Ha OCHOBE q)aKTVNeCKOFO crnoda
ocagkoB Yk Ha KOHTPOJIbHbIX CTaHUUAX, HE UCNbITaBLUNX BITUAHNA 3aceBa, C NOMOLLbIO q)OpMyJ'IbI

Ym=aYk+b, (1)

roe a u b - KoadhULMEHTBI, onpeaenseMble COOTBETCTBEHHO MyTeM CTAaTUCTUYECKOrO aHanvM3a MHOFOMETHUX apXMBHbIX
OaHHbIX 06 ocagkax Ha nnowaau paboT M OKpyXatollen TeppuTopun 3a nepuod, npelectsoBaBwmi pabotam no AB ¢
uensto NYO.

7.5 B npouecce pacyeTta KO3(hUUMEHTOB @ U b NO METOAY HaVMEHbLUMX KBAApPaTOB Ha OCHOBE apXMBHbIX OCaAKOMEPHbIX
OaHHbIX U3 MHOXEeCTBa NOTeHUManbHbIX NPeanKTOpoB NPUBEAEHHOTO YpaBHEHWS BbiIOMpaeTcsa Takoe NOAMHOXECTBO, KOTopoe
obecneymBaeT MakcumarnbHoe 3HaveHue koadpuumeHTa geTepMuHaLmn R: Takon BbIGOp nogMHoOXecTBa obecneuynBaeT

MWHUMANbHOCTb HECMELLEHHON OLEHKM ancnepcun CJ'Iy‘-{&I7IHOI7I omnbku YpaBHEHUA perpeccun W, cnenoBaTtesibHo,
Hauny4yliee ka4eCTBO NporHo3mpoBaHMA No Bbl6paHHOMy YpaBHEHUIO cpean MHOXeCTBa BO3MOXHbIX ypaBHeHI/II7I.

7.6 MNocne 3aBepLueHus npoueaypbl onpeaeneHs onTuManbHOro ypaBHeHus perpeccun adpdekt oT nposegeHus AB no YO
Ha NnoLaan MULLEHW, BbIPaXXEHHbIN B Buae obbema [ononHuUTemNbHbIX ocagkoB DVm Ha aTon nnowaau, onpenenseTca Kak
pa3HOCTb Mex/ay 06beMOM (haKTUYECKW BbiNaBLUMX HA MULIEHW O0CafkoB VM 1 06bLEMOM CMPOrHO3MPOBaHHbLIX ocaakos ¥,
paccymTaHHbIM NO onpeAeneHHOMY C MOMOLLbIO hopMynbl (1) crnoto:

DVm=Vm-¥,. @)

7.7 TlpoBeAeHHble B pasnunyHbiX (U3NKO-reorpaddnyecknx permoHax 3JKCnepuMeHTanbHble W OMbITHO-NMPOU3BOACTBEHHbIE
paboTtel no MYO ¢ ucnonbsoBaHvem paspabotaHHon B LIAO TexHonorum AB u oueHkn nx adhpeKTMBHOCTM NOKa3blBaKOT, YTO
OTHOCUTENbHOE YBENUYEeHNe cpedHero cnosi 0CagkoB Ha nnowaan npoBegexns AB c uenbio YO onpegensieTcs rmaBHbIM
06pa3om cTeneHblo Mcnonb3oBaHusa npurogHbix Ans AB meTteoponoruyeckux cuTyauunm un coctasnseT ot 10 go 25 % ot
€CTeCTBEHHOro Crnosi 0CaakoB Ha nnowaau pabot 3a nepuog AB.

8 Mepbl 6e3onacHocTM Npu NpoBeaeHUn paboT

8.1 B nepuopa nposefeHusa pabot no AB c uenbsto MYO cnegyet cobniogaTe TpeboBaHms no TexHuke 6esonacHoctu (TB):
- Npu paboTe Ha paanoNoKaLMOHHbBIX CTaHLMSX;

- NPV BO3AENCTBUSIX HA obnaka NMPOTEXHUYECKUMUN U3OENNSIMU;

- Npu BO3AeNCTBUSIX Ha obnaka ¢ bopTa camoneTta-meTeonadopaTopuu;

- npu paboTe co cpeacTBamMu CBA3M C CAMONETOM.

8.2 I'Ip|/| aKcnnyatauumn pagnonokalMoHHbIX CTaHuun Heobxoanmo PYyKOBOACTBOBATbLCA I/IHCprKLI,I/IeI7I no 3aKkcnnyartauyuu,
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NMOArOTOBMNEHHON 3aBOAOM-U3rOTOBUTENEM, ,D,eVICTByIOLLI,VIMVI HacTaBneHnamMm n MeToanyecknmMun yka3aHmamun.

8.3 lNpu BO3aenCTBMN Ha obraka ¢ MOMOLLbIO MUPOTEXHUYECKNX 3AENNA U YCTaHOBOK AN UX oTcTpena HeobxoamMmo CcTporo
cobnopaate TB cormacHO MHCTPYKUMM MO 3KChfyaTauuu, XPaHEHW0 W TPaHCMOPTUPOBKE MUPOTEXHUYECKUX W3OENUA U
WHCTPYKLMK NO 3KChnyaTaummn CpeacTs oTcTpena.

8.4 Tlpu Bo3gencTBusx Ha obnaka ¢ OGopTa camoneTta-meTeonabopatopum TB coctouT B cTporom cobntogeHun
bopTonepaTtopamu 1 GopTHabnogatensMm WMHCTpykuum no TB noneTtoB, yTBEpXAeHHOW MWHUCTEPCTBOM rpaxaaHCKon
aBMaumu.

[MpunoxeHne A

(cnpaBouyHoE)

dunsunyeckne NpUHUKUNbI NCKYCCTBEHHOIO YBEJNIMYEHNA aTMOCCbeprIX ocaKoB

A.1 BO3MOXHOCTb MCKYCCTBEHHOIO PerynupoBaHuns (yBernu4eHus Unm yMmeHblueHns) aTMocdepHbIX ocagkos nytem AB Ha
obnaka 6a3npyeTcs Ha MCMOMNb30BaHUN CYLLECTBYIOLMX B aTMOCdepe HEeYCTONUMBLIX COCTOSHUI MpW passMTMKM NPOLECCOB
obnako- n ocagkoobpa3oBaHusi, 8 UMEHHO:

- KOHBEKTVBHOWN HEYCTOMYNMBOCTM aTMOCdepbI;
- HeYCTOMYMBOro (pa3oBOro COCTOSHMSA NepeoxnaxaeHHON XuaKokaneneHon obnayHon snaru.

A.2 KoHBEKTMBHas HeyCTOMYMBOCTb aTMoOcdepbl BbIpaXaeTcs B TOM, YTO B MEePUOAbl pa3BUTUS KOHBEKTUBHOW OBnavyHOCTM
noboe Tennosoe UnNu AuHaMnM4yeckoe BO3myLLeHne aTmocdepbl B 30HE KOHBEKLUW Bbi3biBAeT NOMNOXUTENBHYIO peakuuto, T.e.
aBTOMaTM4eckoe noaaepXaHue W ycurneHne BepTUKanbHOro BO3QYLUHOMO MNOTOKa, WHWLMUPOBAHHOMO BO3MYLLAIOLWUM
BO34ENCTBUEM.

A.3 HeyctonunBoe ha3oBoe COCTOSHWE MEepPeoXNaXaAeHHON >KuAKOKanenbHOW O06nayHonW BRarM XxapakTepHo Ans
3HaunTenbHbIX 06bEMOB 0caakoobpasyoLmx 06nakos, B KOTOPbIX 06nayHble Kanmnv COXpaHSoTCS B XUAKOM COCTOSIHUM Npu
oTpuuaTtenbHoW TemnepaTtype, AocTuraiowen wuHorga ot muHyc 35 go muHyc 40 °C. HeyctonumBocTb husmyeckoro
COCTOSIHNSI TaKMX 06 bEMOB BbIPaXXaeTCs B TOM, YTO MPU NOSABMAEHUM B HUX NbA00OPa3yowmx agep unu neasiHelX KpUctannos
npoucxoanT naBuHOODOpPa3HbIN npouecc KpucTannmsaumm obnadHbIX Kanenb, CTankMBawLWMXCA C TakMMu vactuuamu, u
ncnapeHns OKpyXalLlmx Kanenb ¢ cybnvmauuernt obpasyloLierocsi npn 3ToM BOAAHOMO rnapa Ha neasiHblX Yactuuax. OToT
npouecc OOGYCroBMeH pasHULEN 3HaYeHUN OaBMNEeHWs HacCbIWEHHOro BOASHOrO Mapa Hag MNOBEPXHOCTbI BOAbI M Hapd
NMOBEPXHOCTbIO MbAa NpW OTpUuLaTenbHbIX TemnepaTtypax BO3Adyxa W MpuBOAUT K ObICTPOMY POCTY mnegsHbIX 4acTuu,
o6pa3oBaBLUMXCA B NEPEOXNaXAEeHHON YacTh obnaka.

A.4 BaxHoe 3HadeHue Onsa paspaboTok MeToaoB M TexHonormn YO MmeeT elle ogHa 3akOHOMEPHOCTb, XapakTepHas ans
npoLEeccoB eCTeCTBEHHOro 0ocaakoobpasoBaHuWsi. JTa 3aKOHOMEPHOCTb COCTOMT B TOM, YTO Ana  GonblUMHCTBA
ocagkoobpasyowmx obnavHbix cuctem ux 3ddeKTMBHOCTb ocagkoobpasoBaHus cyuwlectBeHHO Hwke 100 %. Tak, ans
KOHBEKTUBHbIX 061a4yHbIX CUCTEM 3HaYeHMs1 3h(PEKTUBHOCTM cOCTaBnAT 0bbl4HO OT 15 go 50 %, a Ans cnouctoobpasHbIx
obnayHbix cuctem - oT 45 0o 90 %. STK 3Ha4YeHNs HarnNAAHO UNMCTPUPYIOT BonbluMe NOTeHUManbHbIe BO3MOXHoCT NYO.

A5 B HacTosillee Bpemsi CyLIeCTBYIOT cTaTuyeckas W AuHamudeckas koHuenuum WMYO. CraTuyeckas KoHuenuusi
3aknodaeTcs B Hornee MOMHOM MCMONb30BaHWM CKOHAEHCMpOBaBLUencs B obnakax Braru, noctynawowen Tyga B xoae
eCTeCTBEHHbIX npoueccoB. CTaTuyeckas KOHUENuMs peanuayeTcs 3a CYeT CHWDKEHMS NoTepb Ha BblHOC obnavHow Bnaru B
BEpPXHME crou atmocdepbl M Ha ee ucnapeHne Ha OOKoBbIX rpaHuuax obnaka. Takas onTMMM3auusa npouecca
ocagkoobpa3oBaHMsA 4OCTUraeTcs NyTem UCKYCCTBEHHOrO yBENMYEHUs KonmyecTea Nbaoobpasyowmx sgep B obnake.

A.6 [vHamuyeckas KOHLENUWS npeanonaraeT B Ka4ecTBe AOMOSNHUTENBbHOIO YCroBUs, YTO 3aceB obnaka MCKYCCTBEHHbIMU
nbaoobpasyoWwyMmn sapamMu criegyeT npov3BoanTb OCTATOYHO MHTEHCUBHO, YTOBLI 06ecneynTb BO3MOXHO 6onee GbICTpyto
KpucTannusaumio Bcero obbema nepeoxnaxaeHHon Yyactv obnaka. B atom cnyyae GbicTpoe BbICBOGOXAEHNE 3HAYMTENBHOW
CKpbITOW TEnnoTbl KpucTannusauuu B obriake MOBbIWAET NnaBy4YecTb O6GNavyHOM Maccbl M MHULMMPYET WU 3aMeTHO
yCUIMBAET BOCXOZALMIA NOTOK B obnake. TO NpMBOAMT K AOMOMHUTENIbHOMY POCTY BepTuKarbHOW MOLLHOCTU oGnaka u,
COOTBETCTBEHHO, K 3aMETHOMY YBENMYeHU0 oObema BbiMajalolMx OCafakoB M3 obnaka. [uHamuyeckasi KOHUEenuusi
NpYMeHNMa K KOHBEKTUBHBLIM OGNavHbIM f4eiikam 1 30HaM 3aTOMNIEHHON KOHBEKLMM B CIIOXHBIX 06avHbIX CUCTEMAX.

A.7 Hay4Hble OCHOBblI BO34eWCTBMI Ha obnaka nbaoobpasyrowmmmn peareHTamMu ¢ Lenbto YO mMoxHO cdopmynupoBaTb
cnepytowmm obpasom:

- NepeoxnaxaeHHble obnaka (B KOTOPbIX Kanmny BoAbl OCTAOTCA XUOKUMW MPY OTpuuaTenbHOW TemnepaTtype Ao MuHyc (20 -
30) °C u Hwxe) HabnopaloTcs B peanbHo atMocdepe B nogaBnsiowleM OGONMbMHCTBE OGMayYHbIX CUCTEM, AakoLmx
€CTECTBEHHbIE 0CaaKu;
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- AaBneHune HacbIlWeHHOro BoOAAHOro napa Haao NbgomM MeHblle, YeM Han BOZON npu TON xe TemMnepartype. I'loaTomy B
NPUCYTCTBUMN nNepeoxnaxgeHHbIX Kanenb nefdaHble Kpuctannbl 6bICTpO pacTyT 3a CcYeT OocCaxaeHua Ha HuUX BOAbl,
VICI'IapFHOLLI,eVICFl C pacnosioXXeHHbIX no6nm3ocTu kanenb;

- OCHOBHasa 4acCTb €CTeCTBEHHbIX aTMOCdDeprIX 0cajgKoB BbiNagaeT M3 06nakos, coaepxawunx ogHOBpPEeMEeHHO 1 Kannu, n
Kpuctannbl;

- OCHOBHOI crnocob Bo3gencTBua Ha obnaka, coaepxalime nepeoxnaxgeHHble Kaniu BoAbl, COCTOUT B WUCKYCCTBEHHOM
co3gaHnm uvnun BBegeHUn B HUX nNefdaHbiX KpucTtansos, CI'IOCO6CTByI'0LLI,VIX YCKOpEeHUto 1" VIHTeHCVICbVIKaLWIM npouecca
ocaqxooﬁpasoBaHMﬂ.

[MpunoxeHne b

(cnpaBouyHoE)
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