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PYKOBOOAWMNN OOKYMEHT

Opraﬂwsauwﬂ n nposegeHune I'IpOTVIBOI'paJJ,OBOVI 3alimThbl

[ata BeBegeHus — 2010-07-01

1 O6nactb npumMeHeHuns

Hactoswmn  pykoBoOAWMA  OOKYMEHT  yCTaHaBnvBaeT  MOPSOOK
opraHusaumu n npoBeeHus NpOTUBOrpagoBOM 3alunThl (Mr3a)
CENbCKOXO3ANCTBEHHbBIX KyrbTyp, BKIOYas NOpPsSAoK NpoBedeHUs paguosioka-
UMUOHHBIX HabnwogeHunn, pacno3HaBaHna obbekToB Bosgenctema (OB),
npoBefeHns onepaumn Mo 3aceBy rpagoBbiX W rpagoonacHblX 06makos,
onepatMBHOrO  KoHTponsa  dmsundeckon addektmBHoctn 3aceBa OB,
HOpPMUPOBaHNA pacxona npotnsorpagosbix nsgenum (MFA) n gokymeHTnposa-
HUA MaTepuarnoB akTMBHOro sosaencTsus (AB) Ha rpagoBble NpoLecchl.

PykoBogawmin  OOKyMeHT — obsisaterieH  gnd  NPUMEHeHnd B
BoeHusmpoBaHHbix cniyxbax (BC) no axkTtuBHoMy BO3OeWUCTBUIO  Ha
MeTeoporiormyeckne n gpyrune reomsandeckme npouecchbl, a Takke Opyrux
YUPEXOEHUSX, OopraHnsaumax w npeanpuaTusax, UMerLwmx ULEH3NI0 Ha
NPUMEHEHNEe POCCUNCKOM aBTOMAaTU3MPOBAHHOM pakeTHOM TexHosornm MNIM3.

2 HopmaTuBHbI€ CCbISIKU

B HacTosiwem pykoBoOdAwWEM OOKYMEHTE WCMNOSb30BaHbl CCbIIKA Ha
cneaywoume HopMaTUBHbIE JOKYMEHTDI:
PO 3112199-0199-96 PykoBoaCcTBO MO oOpraHuMsaumMm nepeBO30OK ONacCHbIX
rpy30B aBTOMOOMWNbHBIM TPAHCNOPTOM
PL 52.37.601-98 HactaBneHne no pakeTHO-apTUINIEPUNCKOMY OoBecnedeHunto
aKTMBHbIX BO3AENCTBUN Ha rMapoMeTeoporiornyeckne npoLecesl
PO 52.37.615-2000 [Mopsagok obecnevyeHna 6GesonacHoctu paboT no
aKTMBHOMY BO3AENCTBUIO HA METEeOoporiorMyeckne n reousmyeckmne npouecehl
PO 52.37.710-2008 T[lopsagok npuMeHeHUsi NpOTUBOrpagdoBOro Komrekca
«AnasaHb» [0S aKTUBHbIX BO3OEWUCTBUMA Ha MeETeOoposiorMvyeckme wn gpyrue
reoomnanyeckme npouecchol
PL 52.37.732-2010 MeToabl oueHkn adpdPEKTUBHOCTN aKTUBHOIO BO34ENCTBUSA
Ha rpagoBble npoueccbl W MNOPSAOK OTYETHOCTM O  NpoBeAeHuU
NpOTMBOrpagoBON 3aLMUThI
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3 TepMmuHbl, onpeaeneHns U CoKpaLleHus

3.1 B HacToswem pykoBoAsdLEeM [OOKYMEHTE NMpPUMMEHEHbI crneayroLime
TEPMUHbI C COOTBETCTBYIOLWMMM ONpeaeneHnsaIMu:

3.1.1 aKkTMBHOe BO34eUCTBUE Ha rpagoBbin npouecc; AB:
[MpeoHamepeHHOEe N3MEHeHMe eCTeCTBEHHOro xoaa rpagosoro npouecca (1)
C UeNnbio npefoTBpalleHus rpaga nyTeM XMMUYEeCKOro, MexXaHW4eckoro unu
MHOrO NCKYCCTBEHHOIO BO34ENCTBUA.

3.1.2 rpapo6uTune: HaHeceHune rpagom nospexgeHum
CEJIbCKOXO3SNCTBEHHbIM KyrnbTypam, doriope, dpayHe, NOCTponKam U Opyrum
obObeKkTam.

3.1.3 3aceB o6bnaka: BsegeHne B o0nako nbaoobpasyowmx,
rMrPOCKOMNUYECKUX WS UHBbIX peareHToB C Lesiblo MU3MEHEeHUs ero ¢pasoBoro
COCTOSIHUS, MUKPOCTPYKTYPbI, ANHAMUKN INEKTPUYECKNX CBONCTB U Ap.

3.1.4 3anpeTHbIn cekTop:. CeKTop asumMyTa uUnm yrra BO3BbILIEHUS, B
KoTopom 3anpewaetca nyck MM B uensx obecneyeHns ©Ge3onacHOCTU
NPOTMBOrpagoBbIX CTpenbb.

3.1.5 kaTeropusa OB: CteneHb rpagoonacHoctn OB, oT koTopown 3aBuCUT
NnopsiioK ero 3acesa.

3.1.6 KoHBeKTUBHaA fAvenka; KA: Obnactb pagnoaxa, orpaHuyeHHas
3aMKHYTbIMU  U30SIMHUAMU  PagMOSIOKALMOHHON OTpaXaeMocTn, WUMetoLas
OfHY KOHBEKTUBHYI BEpPLUMHY, W NUTalOWanca MpenmMyLeCTBEHHO OOHUM
BOCXOASLLNM NOTOKOM.

3.1.7 KA c¢ npaBoctopoHHMM pasutmem: KA, mmerowaa obnactb
BOCXoAdLlero notoka u obnacte HOBOro pocTa Ha npaBOM HaBETPEHHOM
dnaHre v OBWXKyLWAACA BMApaBO OT Bedywero MoToka, XapakTrepHas
NpenMyLLLECTBEHHO ANS rpadoBbiX npoueccoB CeBepHOro nomnyLapus.

3.1.8 KA c¢ neBoctopoHHuM pasButnem: KA, wnmerowas obnactb
BOCXOSLLEro noToka M o06racTb HOBOrO pocTa Ha NEBOM HaBETPEHHOM
donaHre n OBMXyLlascA BreBO OT Beadyllero noToka, XapakTepHasa ans
rpagoBbIx npoueccoB KOXXHOro nonywapusi.

3.1.9 o6bekt BoO3geunctBuAa; OB: KA, napametpbl KOTOpOU
COOTBETCTBYIOT Kputepusim AB c uenblo NpeaoTBpalleHns rpaga, yBemM4eHus
OocCafKoB U1 T.n.

3.1.10 nepBoe paanoaxo KA: Pagnoaxo BHOBb passuBatowenca KA, B
KOTOPOW pasmepbl N KOHUEHTPaUKUs YacTuy, 4OCTUratoT 3Ha4eHNN, NPU KOTOPbIX
NX OTPAXKEHHbIN CUrHan MoxeT BbITb 0OHapyxeH MPIJI.
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3.1.11 nnowapka 3aceBa: [Opu3oHTanbHas MPOeKUMss Ha BbICOTY
3aceBa obnavyHoro o6bema, B KOTOPbI BBOAUTCS peareHT C Lenbto NofyyYeHus
XXenaemoro adpdekTa.

3.1.12 npotuBorpagoBana 3awwmta; [13: Komnnekc opraHnsaunoHHO-
TEXHNYECKNX MEPOMNPUATUIA, OCYLLECTBNAEMbIX C Lenbi 3aluTbl NOCEBOB,
driopbl, hayHbl, TennuL 1 gpyrnx o6bEKTOB OT rpagoduTni.

3.1.13 npoTuBorpagoBas onepauusi. KOMMSIEKC TEXHOJIOMMYECKNX
AENCTBUIN, OCYLLECTBNSAEMbIX C LENbo NpeaoTBpalleHns rpaga.

3.1.14 PocrngpomeTt: degepanbHas cnyxba no rugpomeTeoponornm u
MOHUTOPUHIY OKpYyXXatoLlen cpeqbl.

3.1.15 cTteneHn rotoBHocTn KomaHaHoro nyHkta (KIN) u pakeTHoro
nyHkta BosgeuctBus (MB): otoBHOoCTb N2 3 - moBcegHeBHOE COCTOSAHUE
rotoBHocT KMl n T1B B TedyeHme Bcero ces3oHa I3, npu KOTOpOM
obopyanosaHue KI1 n NB pasmeweHO Ha NO3NLMSX U NOArOTOBMEHO K paboTe
no AB. lNotoBHocTb N2 2 - coctosiHne rotoBHocTu KIT mn TB, npn koTopom
OCYyLLECTBMAETCA paguonokaumoHHoe HabniogeHne 3a OB, pakeTHble
yCTaHOBKM 3apsikeHbl. [oToBHOCTL Ne 1 - coctodaHue KI1 mn B, no kotopomy
ocyLlecTBngeTcs BbiNonHeHne komaHa no AB Ha rpagosble npouecchl (1),

3.1.16 cuctema IMIr3: KOMMNNEKC TEXHUYECKUX CPEACTB, MO3BONSHOLLNX
ocywectenatb MNM3.

3.1.17 mvn TTl: Cemencrtso [T1, umewowme odbwme ocobeHHOCTU B
CTPYKTYpe 1 anHamuke pa3sutmsa KA n obnavyHom cuctemsl B LLENTOM.

3.1.18 ogHosiuenkoBbin Tl [T1 ¢ ocecMMMETPUYHLIMKU, HE B3anMoaen-
CTBYOLLUMMN MeXay cobon ManonogBMXKHbIMU U KOPOTKOXMBYLLMMU KA,
3apoxgatowmmmcs B nobom Yyactn obrnadvyHomn CUCTEMBI.

3.1.19 HeynopsaoyeHHbIN MHorosiyenkoBbin [Tl [Tl ¢ ocecummer-
PUYHBIMN N HECUMMETPUYHBbIMK Crabo B3aMMOOENCTBYIOWMMN Mexay cobomn
KA, sapoxgatowmmuca B nobor 4actn obrnavyHonm CUCTEMbI U ABWKYLLMMAUCS B
pasHbIX HaNpaBfIEHUSIX C PA3HOM CKOPOCTHLHO.

3.1.20 ynopsaoyeHHbIn MHoros4yeukoBbin [Tl: [Tl ¢ HecummeTpny-
HbIMW, MEepPUOaMYECKM BO3HMKAKOLWMMW HaA HaBETPEHHOM donaHre W
B3amogencTeyowmnmMmm  mexagy cobon KA, gsmxywummnca B CeBepHOM
nonywapum npenmMyLLecTBeHHO BnpaBo, a B HKOXHOM nonywapun BreBO OT
HanpaBfeHus BeAyLLEero noToka.

3.1.21 I nepexogHoro (rubpumaHoro) Tuna: [Tl, wumewowmn B
CTPYKTYpE W ONHAMUKE pasBUTUA  OCODEHHOCTU  MHOMOSIMEMKOBLIX U
cynepsidyenkoBbIx [T1.
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3.1.22 cynepsyeuxkoBbin [Tl: [Tl, cocTtoAwmn wn3 OOHON MOLLHOW
HecummeTpuyHon KA, aOnutenbHoe BpeMs CyLllecTBywWeWn B craauu
KBa3anuCTauMOHAPHOro COCTOosiHUA U aBuxkywencsa B CeBepHOM nonywapum
NpeumMyLLECTBEHHO BrnpaBo, a B KOXXHOM nonylwapun BfeBO OT HarnpasfieHUd
BeOyLLero noToka.

3.1.23 yckopeHue ocaakoobpa3zoBaHUA: YCKOpeHue YKPYMHEHUS
obnayHbIX YacTuy, 40 pasmepa YacTul, 0CagkoB - duamyeckun npuHumn AB ¢
LUenbio npepbiBaHUA W NpeaoTBpalleHusl rpaga, MOSIOKEHHbIM B OCHOBY
N3NOXEHHOW HWXKe TexHonorum MNIr3.

3.1.24 addekr BozgencTBua. Peakunms OB Ha nposegeHHoe AB,
NposiIBNAKOLIAACA B BUAE WU3MEHEHUA ero (U3NYecknx mnapameTpos,
CBMOETENbLCTBYOWMX O uamyeckon adpdektmsHoctn AB, M cokpalleHus
ywepba oT rpaga, xapaktepuayrLlero 3KOHOMUYECKyo apdekTMBHOCTL AB.

3.2 B HacTosiwem Pl npmMmeHeHbl cneayowme CoKpalleHns:

AB — aKTnBHOE BO3EeNCTBUE;

ACY — aBTOMaTM3MpoOBaHHaA cuctema yrnpasneHUs NpoTMBOrpasoBbIMU
onepauyusimn, CocToswas U3 annapaTHbIX U NPOrpaMMHbIX CPeACTB;

BC — BoeHunsupoBaHHas crny>kba no AB Ha meTeoponornyeckue n gpyrue
reopumsnyeckme rnpoLecchl;

BO — BoeHU3npoBaHHbIN 0Tpsg no AB;

I'M — rpagoBbIN Npouecc;

'Y — rocynapCTBEHHOE yypexaeHue;

3T — 3awmwaemas ot rpagobuTnin TEPPUTOPUS;

MPJ1 — meTeoponornyeckmn pagnosnokaTop;

KIN — komaHgHbIN NYHKT, C KOTOPOro ocyllecTBrnsgeTca ynpasneHne AB;

KT — KOHTponbHas Tepputopus, Ucnonb3yemas ONs  OLEHKU
adopekTnBHocTn AB;

KA — KOoHBEKTMBHasA a4enka;

OB — 06bEeKT BO3OenCTBuUS;

MNMB — nyHKT BO3OeNCTBUSA - pakeTHbIW MYHKT, C KOTOporo nposoautcs AB;

MNr3 — npotneorpagoBas 3awunTa;

N — npotnBorpagosoe nsgenuve (NPoTMBOrpazZoBas pakeTa);

MNT — npunerawwas k 3T TeppuTopuns;

MY — pakeTHasa npoTMBOrpagoBas nyckoBasi yCTaHOBKA;

YB[ — ynpasneHne BO34YLWHbIM OABWKEHUEM.
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4 OOLwWwme nonoXxeHus

41 TII3 ocywectBndeTca Y4YpexOaeHusasMu, opraHusauusamm U
npeanpuaTusaMu, uMmerowummn nuueHsnio Pocrugpometa, O0OPMNEHHYIO B
COOTBETCTBUU C nosoxeHnem [1].

4.2 MI3 ocywecTBnsieTcd No OoroBopamMm (KOHTpakTam) C 3akasdnkom,
KOTOPbIM MOXET BbITb Ntoboe hmnanyeckoe nnm rLpngnyeckoe nNnuo.

4.3 B poroBope Ha nposefeHue I3 onpegensatoTcs nnowaab 3awnThl,
rpaHuubl 3T, roabl U KaneHaapHble CPOKU 3awmTbl, BUA 3alunTbl (OnbIiTHas,
NPOU3BOACTBEHHAS), oxmnpgaemas 3dPEPeKTUBHOCTb (CpefHsAs 3a nocnenHue
HEeCKONbKO IeT), CToMMOoCTb 3awmnTbl 1 ra, obwasa CTOMMOCTb AO0roBopa,
NopsiaoK M MeToAMKa KOHTPONS NoTepb OT rpaga, MeToAbl OLEHKN OU3NYECKOU
N 9KOHOMUYecKon adhdekTUBHOCTU. K 4OroBOpy AOMKHbI ObITh NPUMOXKEHDI:

a) kapta-cxema 3T un T ¢ ux rpaHuuammn, rpaHULaMM HaceseHHbIX
NMYHKTOB U ApYrMx 06BHEKTOB, B HaMpaBfiEHNUN KOTOPLIX AOSKHbI ObiTb BBEAEHDI
3anpeTHble CEeKTopbl, KOTOPpble cornacoBbiBaldTcsd €  3akaddnkom I3,
HaAHOCATCA Ha KapTy U1 Ha umMdpoBoM nnaHweTe npumeHsiemon ACY;

6) Tabnuua akcnnukaumm 3emenb 3T C ykasaHMeM MPOOUNNPYIOLLNX
KynbTyp U 3aHATbIX UMW Nowanen;

B) UMelLmMeCs CTaTUCTUYECKME OaHHbIE O NOTepsix OT rpaga Ha 3T o
Mr3 ansa oueHkn apdekTnsHocTm MNMI3;

) NCMONb3yEMbI PYKOBOAALMIA AOKYMEHT no AB;

A) WNCMNoNb3yeMbl PYKOBOAALWIMKA OOKYMEHT MO METoAaM  OLEHKU
adpdekTmBHocTM MI3.

4.4 WcnonHuTenb goroBopa (KOHTpakTa) Ha npoBegeHue N3 obsasaH
CTporo cobntogaTtb MHCTPYKUUKU, PaCnopsiKEeHUs U PYKOBOASLLUME OOKYMEHTHI,
pernamMeHTupyowme nopsagok npuobpeTeHns, XpaHeHusi, nepeBO3KN U
akcnnyartauum NI, nopagok oueHkn acpgektnaHocTM M3 B COOTBETCTBUM CO
cnegywmmMmn JOKyMeHTaMu:

a) npuobpeTeHne, xpaHeHne n nucnono3oaHune MNIMA ocywecTBnaeTcs B
COOTBETCTBUM C NONoXeHnem [2];

0) opraHmnsaumsa NpoTUBOrpadoBLIX CTpenbb Ha TeppuTopum Poccuimckon
depepaumnm ocyLLEeCTBNSAETCA B COOTBETCTBUM C MHCTpYKUmen [3];

B) ydeT, XpaHeHne un nepepada NI oT ogHoM cneumanManpoBaHHOM
opraHusaumn Opyron OCyLLeCTBNSAETCHA B COOTBETCTBUN C UHCTPYKUnen [4];

r) nepeso3ska M — B cootBeTcTBUM ¢ PL-3112199-0199;
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[) KOHTPONb XpaHeHusi U npumeHeHus MM ocywecTBnsaeTca MecTHbIMU
opraHamu MB[] B cooTtBeTcTBMM ¢ PacnopsikeHnem lMNpasutensctea PO [5];

e) akcnnyaTtauus NI ocywectensaeTca B cootBeTcTBUM € 52.37.710;

X) 6e3onacHocTb '3 obecneyvnBaeTcsa B cootBeTcTBUM € PL 52.37.615;

n) npunodbpeteHne MPJ1 n pagnmoctaHumMin OCyLLECTBNAETCH Ha OCHOBE
paspelueHns 'ocyaapCTBEHHOM KOMUCCUM MO pagumovactotaM Ha npaBo MX
aKkcnnyartauum, opopmrisieMoe B COOTBETCTBUN C UHCTPYKUMEN [6];

K) oueHka acpdekTmuHocTM M3 ocywecTenseTcsa B coorBeTcTBun ¢ P
52.37.732;

n) nporHo3 rpaga, tmna 1, ero N(HTEHCUBHOCTU N Me30panoHa Pas3BUTUS
OCYLLEeCTBAETCA B COOTBETCTBUM C [7].

5 MNopsapok opraunsauum MNr3

5.1 Opranusauus N3 npegycmartpmsaer:

a) paspaboTky npoekta cuctembl N3 ¢ NpuBA3KOM TEXHOMOMMN K
peanbHbIM KITMMaTU4ECKUM N (PU3MKo-reorpadmyecknmM ycrnoBusiM permoHa m
nnowaau MNr3 c yyetom npunoxenun b u B;

0) peanusaumio MeponpuATUA No cosgaHulo cuctembl 13, BkNtovas
cos3faHne KOMMIeKca TEeXHUYECKUX CpeacTB, MNOArOTOBKY MepcoHana U
HeoOXoANMMOW OOKYMEHTauuu;

B) noarotoBky cuctembl 13 Kk npoeegeHuto AB, Bkno4aa noaroToBKY
KOMMfeKca TexXHUYEeCKUX CpedcTB, opraHmsaumio paboTbl NpOTMBOrpagoBbIX
nogpasgeneHnin n nopsigka ux B3aMmoaencTeus.

5.2 MpoekTt cuctembl M3 gomkeH BkNoYvaThb:

5.2.1 Kapty-cxemy 3T C ykazaHueM no3numin komaHaHbIX NyHKToB (KIT) un
pakeTHbIX NyHKTOB Bo3aencteums ([1B).

5.2.2 Tabnnuy noTpebHOCTN B TEXHMYECKNX CpeacTBax, BKtoYas:

a) MeTeoponornyeckne pagmonokaTopsbl;

6) aBTOMaTU3MpOBaHHbLIE cuUcTeMbl ynpasneHuss (ACY) npoTtumBorpago-
BbIMW ornepaumnsimu;

B) pakeTHble NpOoTUBOrpagoBbie NyckoBble ycTaHoBKM ([1Y);

r) cpencrsBa CBA3N;

) oxugaembln cpegHerogoson pacxog NI,

€) TpaHCnopT, OPrTEeXHUKY, ObITOBbIE NPUHAANEXHOCTM N MaTepuarnsl.

5.2.3 WUTaTHOe pacnucaHue obcnyxuBatoLero nepcoHana.



PO 52.37.731-2010

5.2.4 TlepeyveHb cCrnyebHblX M Xunblix nomeweHnn Ha KM n T1B,
npegoctaBnseMbiX 3akasymkoMm 1 TpebyrLmMx CTPOUTENbCTBA.

5.2.5 KaneHgapHbIv nnaH BbINOMHEHUS nNpoekTa cuctemsl MMM3.
5.2.6 OueHky ctommocTu npoekTa cuctemsl MI3.

5.2.7 OueHKy oXmgaemonm 3KOHOMUYECKOM 3PPEKTUBHOCTM MpoeKTa
cuctemsl MNIF3.

5.3 Co3paHue cuctembl MNIM3 npegycmatpmBaer:

5.3.1 Bei6op no3unumn KI n MNB, onpegeneHne nx koopanHat (C owmbKon
He 6onee 100 M) 1 BbICOTbI HAZ YPOBHEM MOPA.

5.3.2 Bbibop nosuumn MNB ocyliecTeBnsieTcsa Tak, YTobbl obecneyunTnb:

a) NOKpbITME 30HOW obcTpena Bcen nnowaan 3T;

6) MWUHMMYM 3anpeTHbIX CEKTOPOB CTPeNbObl M HEe MpOoCTpenMBaemblX
Y4aCTKOB;

B) BO3MOXHOCTb 3aceBa OB Cc npaBOCTOPOHHUM U NEBOCTOPOHHUM
passutneM. [na atoro cnegyeT BblABUHYTb no3vuumn 1B B HanpaBneHusix
BTOPXKEHMS rpadoBbix 06nakoB M co3gaTb 30HY nNpeaBapuTenbHon 06paboTku
OB wupuHon ot 10 go 15 km.

5.3.3 CtpoutenbcTteo no3uunn K v NB, Bkntovas:
a) nomeweHne gna pasmeweHna MPJ1, ACY n cpeacts cBssy;
6) ueHTpanbHoOro cknaga - xpanunuuwa MNr (okono 60 Mz);

B) cknaga NI (okono 20 M2) N no 2 GEeTOHMPOBaHHbIE MNoLWaaKkm
(pasmepom 2,5x2,5 m) Ha kaxkgom B ona pasmewenua MY;

r) maut paguocsasun Ha Kl v MNB Beicoton ot 10 go 15 m;

A) Xunbix nomeweHnn ana nepcoHana Kl (Ha 15 4yen.) n nepconana NB
(Ha 2 yen.).

5.3.4 KomnnekTtoBaHue u nogrotoBky nepcoHana KIl w B, Bkntovas
cneuuanucTos Mo BO3OENCTBUIO, paguonokaunn, cpeacrsaM aBToMaTusaumu,
pagnoCBA3N N PaKeTHOW TEXHUKE.

5.3.5 MoHTax 1 Beog B cTpon obopynosaHua KIl n NB:

a) MOHTaX, rOpu3OHTUPOBaHNE U opneHTupoBaHue MPIT;

6) mMoHTax ACY, nHctannaumto nporpaMmmHoro obecneyeHna ACY;,

B) rpagyvpoBky, kannbposky ACY B COOTBETCTBUM C MPUNOXEHUEM [

r) npmBasky ACY K pervoHasibHbIM YCIOBUAM, BKItOYas: perncrpauumio
Mackm MeCTHbIX NpeaMeToB, co3gaHMe UudpoBOM KapTbl MECTHOCTU C
nosuuuamu KI v B, koHdurypuposaHue NB, BBOA4 MX 3anpeTHbIX CEKTOPOB,
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BBOJ TPAEKTOPHLIX XapakTepucTuk npumeHsiemblx [N, nogrotoBky 30H
B3aMMOOENCTBUSA C OpraHamMmu aBnauum n T.4.;

A) MOHTax Ha nos3uuusax NB, ropusoHTUpoBaHne n opueHTuposaHue MY,
KanMbpoBKy yCunma cxoda pakeT C HanpaBnsoLWnX;

e) pasBepTbiBaHWe annapaTypbl pagnocsasn mexay Kl w MNB.

5.3.6 OpraHusauunto meteoobecneyeHus N3, BkAoYas nonyyeHue:

a) NporHo3a KOHBEKTMBHOM 0BnadYHOCTH, rpo3 1 rpaja;

0) OaHHbIX paguMo30HAMPOBaHMA aTMocepbl B CTaHO4apTHbIe CPOKWU,
coaepXxalwux ceeaeHust o Bbicote usotepm 0 °C Hy n muHyc 6 °C Hsg, BbicoTe
Tpononay3sbl, rogorpade BeTpa, HanpasfieHUN U CKOPOCTU BeayLLEero noToka;

B) aHanmM3a CWMHOMNTUYECKOM cuUTyauuum B panoHe nposefeHuna I3,
cogepxatlero NHopMaLnio 0 Tnne aTMOCEPHbIX OPOHTOB,
obycnaesnuearomMx norogy B perMoHe, M MPOrHO3MPyeMOM BpPEMEHU WUX
NPOXOXAEHUS;

) CNYTHUKOBOM KapTUHbI 0651a4HOCTM permoHa.

ATy MH(opMauno crnegyeT nonyyaTb €XeOHEBHO MO COorrnacoBaHHOMY
pacnucaHuio un3 6nwxkanwero [mMapomeTueHTpa. [lpn oOTCyTCTBUM Takowm
BO3MOXXHOCTM HeobXoauMO OpraHu3oBaTb pagmo3oHAMpOBaHWe aTtMocdepsbl,
npuemM CrnyTHUKOBOM W CUHOMNTUYECKOM WHGopMauMm B MPOTMBOrpagoBOM
nogpasgeneHuu, ycTaHoOBUB COOTBETCTBYHOLLee obopyaoBaHue.

5.4 NoprotoBka cuctemsl MNIM3 kK npoBeaeHuto AB npegycmatpuBaer:
5.4.1 NpoBepky rotoBHOCTM cucTemsbl N3, Bkntoyas:

a) npoBepKky HagexHocTun dyHkumoHmposaHuss MPJ1 n ACY CyTO4YHbIM
NPOroHOM,;

6) npoBepky HagexHocTu ceasn mexay Krl v MNB;
B) NPOBEPKY rOTOBHOCTU paKeTHbIX NO3MLUIA N YCTAHOBOK,;

I WN3MEPEHME COMPOTUBIIEHUS 3a3eMSIeHUsT TEXHUYECKUX CpPenCTB
paguonokauum, CBA3W, pakeTHbIX YCTAaHOBOK C COCTaBfieHMeM npoToKona
N3MEPEHUN N MPUHATUEM MEP MO YMEHbLUEHUIO COMNPOTUBIIEHUS 3a3eMISIEHUS
Ha obbekTax, rae oHo npesbiwaeT 4 Owm.

5.4.2 TlogrotoBky cuctembl [MIM3 k nposegeHnto AB, Bko4vas
cnegyowmne MeponpuaTus:

5.4.2.1 MNMogrotoBky Tpex aexypHbix cMeH KI. Kaxagaa aexypHaa cMeHa
COCTOUT U3 CrieayoLwmx cneynanuncTos:

— pyKoBOAMTENb BO3LEUCTBUS - PYKOBOAUTENb CMEHbI,
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— paguoonepaTop no B3anmogencteumto ¢ B (B 3aBMCUMOCTM OT Yncna
B nx moxeT ObITb B CMEHE OAWNH Unu ABa);

— paguoonepaTop no B3auMogenCTBUIO C OpraHaMu aBnauuu;

— unHxeHep no ACY;

— VHXeHep No pagnonokauum n cpeacteam CBS3K;

—  WHXEHEep MO paKeTHOWN TEXHUKE.

5.4.2.2 NoaroToBKy ABYX OEXYPHbIX CMeH anga kaxgoro B, cocTosiwmnx
N3 OBYX YErOBEK:

— pykoBoauTernsi CMeHbl - bonua 1 knacca;

— bownua 2 knacca.

HexypHble cmeHbl KIT n T[1B komnnekTyiTca U3 cneunanucros,
npoweawmnx crneyuanbHoe obyveHue, MMEKLLMX OMNbIT U aTTeCTOBaHHbIX C
aonyckom K paboTe Ha ceoem paboyem mecTe.

5.4.2.3 llpoBegeHne KOMMIIEKCHbIX TpeHUpoBOK nepcoHana Kl n TB
nepen Hadanom cesoHa N3 ¢ makcumanbHOM umutauuen pabotbl No AB B
TeyeHne He MeHee S5 [OHEN C aHann3oM W YCTPaHEHWEM BbISIBIIEHHbIX
HeaoCTaTKOB.

5.4.2.4 OpraHusaumio KpyrriocyTovHblX HabnwogeHun 3a pasBuUTUEM
rpagoonacHbIX M rpagoBbix 06MakoB M nogaepxaHne NOCTOSAHHOW FOTOBHOCTHM
Kl n MNB k npoBeaeHuto AB B TeueHne Bcero cesoHa IMIM3.

5.4.2.5 OpraHusaumio B3aMmMogencTBus ¢ opraHaMmm asBuauum, BKIovas
No4rOTOBKY:

a) WHCTPYKUMM MO  NPOBEAEHMIO  MPOTMBOrpadoBbiX  CTpenbo,
corfnacoBaHHOW C opraHamu rpa)gaHCKon 1 BOEHHOM aBuauuu;

6) WHCTPYKUMM NO B3aMMOLEWCTBUIO C OpraHamy  ynpasrieHusd
BO34YyLWHbIM aBmxeHuem (YB[) B pervoHe;

B) KapTbl-CXeMbl B3aumoAeucTtsus ¢ opraHamu YB[, Ha koToponm Ha
doHe cxemaTuUyecKon KapTbl MECTHOCTM yKasaHbl nosvuumn B, paguycbl nx
AEencTBus, aBmMaTpacchbl U KOpuaopbl, npoxogauwme B paguyce gencrteusa (1B,
rpaHvUubl  30H B3aMMOOEWCTBUSA, MO KOTOPbIM MOXET 3anpalimBaTbCA
paspelieHne Ha nyck N B saaBucumoctn ot Hanuuusa OB mnnu 3anpewartbeca
nyck MM B 3aBUCMMOCTM OT aBMaLMOHHOW OOCTaHOBKN B PETMOHE;

) npsamMon Kpyrnocyto4yHowm cesasm mexay K n opraHamn YBL.

5.4.2.6 OnoselleHne HaceneHus, npoxumeatwwero Ha 3T, o Hadane
nposegeHnss I3 ¢ npumeHeHnem [T 4yepe3 cpeactBa  MaccoOBOW
MHGopMaLmn.
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6 MNopsaaok paanonoKauMoHHbIX HAONIAEHNN U
pacno3HaBaHua OB

6.1 EXeOHeBHO [OeXypHbIM onepaTtop [AOOMMKEeH YycTaHaBnuMBaTb B
nporpamme npmmeHsiemoro ACY gaHHble paano3oHANPOBaHUS aTMocdepsl:

a) BblcoTy usotepmbl 0 °C Hy, KM;

6) BbICOTY U30TEPMbI MUHYC 6 °C H.g, KM;

B) BbICOTY Tpononaysbl AN Lernen WwropMmoonoseLeHns Hy,, Ku;

) CKOPOCTb BeayLlero notoka V, km/y;

) HanpasrieHne BeayLlero notoka A, rpagyc, oTkyaa oyeT BeTep;

€) BbICOTY HWXXHEro ypOBHSA ABYXYPOBHEBOro cevyeHnsa Hy; = 2,5 £ 0,5 kwm;

X) BbICOTY 3aceBa obnakos H, = (Hy+1) KM, BapbupytoLLyto oT 4 00 6 KM,
n ncnosnibdyemyro B ACY no ymonyaHuio npu pacyete koopamHat nycka [NIMA.

6.2 PaguonokauuoHHble HabnwgeHna 3a passButmeMm obnayvyHoCTU
ocyliecTenaoTca ¢ nomowlbto ACY KpyrriocyTOMHO B TeYeHuWe BCero cesoHa
M3 no cnegywowemy pernameHTy:

a) Npu OTCYTCTBMM OOMNaYHOCTM WNU  HanMuMM  CrOMCTOOBpasHoN
o6nayHocTh Yepes 1 y;

6) npy HaNM4YUM KOHBEKTUBHOW 06NAYHOCTUN HEMpPEPbLIBHO.

6.3 Bce uuknbl obbemMHOro ob63opa MpoCTpaHCTBA 3anuCbIBAlOTCA Ha
XECTKUN ONCK HE3AaBUCMMO OT pexmnmMa HabnroaeHun.

6.4 AHanu3 n oOueHKy CTerneHu rpagoonacHocT obnakoB crieagyet
OCYLLLeCTBNATb B criegyoweM nopsiake:

a) BbiOpaTb KapTy ABYXYPOBHEBOIO CeYEHMs uUnu kapTy kateropun OB;

6) BbIbpaTb yA06HbIN MacwTab oTobpakeHns 06nadvHoOCTK;

B) B KaXAoM LUuUKne o630pa M3IMEPATb N COXPaAHATb MapaMeTpbl
Hanbonee MoLHbIX KA, HyMepyAa X B nNepBom o630pe C 3anaga Ha BOCTOK, C
ceBepa Ha or, a B AanbHEWLLEM B XPOHOJION'M4YECKOM MopAaOKe,

r onpenenutb KaTeropuio OB, onpeernsoLlyto CcTeneHb
rpagoonacHocTu KAH;

A) onpeaennuTb HanpasfeHne N ckopocTb nepemeltenuns OB;
e) onpegenuntb TMN ['T1 B cooTBeTCcTBUM C [8, 9];

10
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X) NpoOBEeCTN aHann3 oCobeHHOCTeN MPOCTPAHCTBEHHOro CTpoeHns KA,
obpaTme ocoboe BHMMaHME Ha Hanuyue N HanpaesneHne HaBeca pagnoaxa KA,
ero BbICOTY M MPOTSKEHHOCTb MO CEPUM BEPTUKASNbHbLIX CEYEeHUN B pasHbIX
HanpaBlieHUsIX;

Haesecom paduosxa HasbiBaloT 065acTb, HaBucaloLwy Hag obnacTbto
cnaboro paguoaxa M pacnosioKeHHYK Ha HaBeTpeHHOM dnaHre KA. Hasec
pagmoaxa creqyeTt BblaenaTb No ABYXYPOBHEBOMY cedeHuto KA kak nnowagb
NMOBbILEHHOrO paguodxa Ha ypoBHe H,, BbICTynawwyl 3a npegensl
NOBbILLEHHOrO pagnoaxa Ha ypoBHe H;. B 3aBMCMMOCTW OT cTagum pasBUTUSA
KA 3a o6nacTtb NOBbILWEHHOrO pagmoaxa NpUHUMatoT U30OKOHTYPbI pagmoaxa C
Zys Z3sn Zys ABZ. He cnegyeT NnpuHUMaTh 3a HaBecC paamoaxa HakmnoH obnaka
N HaKoOBarsbHIO, HaNpaBliEHHbIE HA NOABETPEHHbLIN (bnaHr.

M) NPOBECTU aHanM3 3aKOHOMEPHOCTEN 3BOMOUMM 00Na4YHON CUCTEMBDI,
obpaTtnB ocoboe BHMMaHME Ha MeCTO nosiBrieHust n auccunauum KA nytem
NpocMoTpa aHMMaLmMn KapTbl 061Ta4YHOCTM MO HECKOMbKUM Lukriam o63opa.

6.5 Pacno3HaBaHMe rpagoBbiX W rpagoonacHbiX O6MakoB M OLEHKa
CTeNneHn nX  rpagoonacHOCTUM  OCyLLeCTBNAeTCHd  OOHOBOJSIHOBbIM U
ABYXBOJSTHOBbIM pafMosioKaunoHHbIMKM MeTogamu B cooTseTcTBumn c [8]. lpun
9TOM  UCMONb3YKTCHA MoKasaTenn rpagoonacHOCTN, MNPU3HaAKN  HanuMyus
KPYMHOro rpaga v MeTobl OLEHKM pa3Mepa U KMHETUYECKOW 3Hepruu rpaga,
npeacTaBneHHble B npuroxexHun [.

6.6 AB npoBoantcs Ha rpagoBble M rpagoonacHble obnaka, nmeroLmne
TEHOEHUMIO Pa3BUTUA U NepepacTaHns B rpagoBOE COCTOSIHME, UMEHYEMbIE B
panbHenwem OB.

6.7 OB pgenatca Ha 4 kaTeropuu:

6.7.1 OB | kaTeropum — HOBas noOTeHUManbHO rpagoonacHas KA c
MakCMMyMOM paguoaxa B croe oT 0 ao 5 km Hag ypoBHem m3otepmbl 0 °C,
nMmerLlas TEHOAEHUNIO pa3BUTUSI CO CKOPOCTAMN NPUPOCTa NapamMeTpoB:

dZ,/dt > 1 dBZ/mvH, dH,s/dt > 0,1 km/MuH, dAq,/dt > 0,2 Kr/M?MUH, dAM.s > 0.
6.7.2 OB Il kateropun — rpagoonacHass KA, umerowass TeHOEHUMIO

pPasBUTUS CO CKOPOCTAMU NMPUPOCTa NapamMeTpos:

dZ,/dt > 0,5 dBZ/MuH, dHzs/df >0,1 km/MuH, dAQ,/dt > 0,2 Kr/M*MUH, dAM.s > 0.
6.7.3 OB Il «kateropum — rpagoBas KA, wn3 kotopon no

pagnonokaumMoHHbIM AaHHbIM BblNagaeTt rpaga, a €€ napameTpbl UMEeKT
TeHOEHUNIO pOCTa Ui CoOXpaHeEHNA BO BPEMEHMN.

11
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6.7.4 OB IV kateropun: CBepxmowiHaa rpagosasd KA mn3 kotopoun, no
paguoSioOKaUuMoHHbIM  [aHHbIM,  BblMagaeT  rpag  katactpodudeckomn
WHTEHCUBHOCTM.

6.8 MNoa TeHpoeHumnen passutna OB criegyeT NOHUMaTb yBeNUYEHUE BO
BPEMEHN 3HaAYeHUn oTpaxaemoctTn dZ,/dt > 0, BbICOTbl MNOBbLILEHHOIO
paanoaxa dHss/dt > 0, npuBeaeHHon dAQ,, /dt > 0 n nHTerpanbHON BOOHOCTH
OB dAM/t > 0, a nog TeHOeHuuen guccunaumm — YMEHbLUEHUE 3TUX
3Ha4YeHun.

6.9 PacnosHaBaHne OB pasnu4yHbiX KaTeropuim OCYyLLEeCTBSIETCA MO
KpUTEPUSIM  TPadoONacHOCTU OOHOMEPHbIX, ABYMEPHLIX W  TPEXMEPHbIX
napameTpoB (Tabnuua 1), xapakTepu3syoLmnM NOBbILLEHHOE BOAOCOAEPKAHNE
nepeoxnaxneHHon 4Yactn KA v Hanmume ycnosuda Ons 3apoXneHust U pocTta
rpaga. Y4yeT W3MEHEHMs] BO BPEMEHM 3HAYEeHUN napameTpoB (CKOPOCTU
npupocTa unn yobiBaHNA NapaMeTpoB) XapakTepusyeT TeHAEHUMNIO pa3BUTUS
OB 1 BO3MOXHOCTb X NepepacTaHnd B Apyrme Kateropmm rpagoonacHoOCTH.

Tabnwuua1-Kputepum pacnosHasaHus OB pasnnyHbIx KaTteropun

KaTteropus
Kputepumn rpagoonacHoCcTr
OB
| 0< AHzm< 5(15< Zy< 45|AQm 2 0,5| AMas > 10° | dAGm/dt > 0,2 | dAM,s > 0
I AH3s>3 | ZmZ245 |AQm22 | AMss>2:10* | dAQ,/dt>0,2| dAMss >0
1 AHus23 | Zn255 (AGm>8 | AMys > 2.10* - -
\Y; AHis>4 | Zp>65 |AGm>16 | AMss >2-10° - -

Mcnonb3oBaHbl cnegytowme obo3HayeHns napamMmeTpoB 1 X pa3smMepHOCTH:

AHz,, KM — BbICOTa MakCMMyMa paamoaxo Hag ypoBHeM nsotepmbl 0 °C Hy;

Zm, dBZ — makcmmanbHas otpakaemocTb OB Ha anvHe BonHbl A = 10 cwm;

AH>s, AH3s5 1 AHys, KM — npeBblleHne Hag YypoBHEM Hp BbICOT BEPXHEN rpaHuubl 06bemoB
pagmoaxa ¢ Zio = 25, 35 n 45 dBZ, cooTBETCTBEHHO;

AQm, KI/M? — MakcMMaribHoe 3HayeHWe NpuBeaeHHON BOAHOCTY Bbille YpoBHS Ho;

AMas, AM3s, AMss 1 AMss, T — nHTerpanbHasi BOQHOCTb 06bEMOB paamoaxa Bbllle YPOBHSA
Ho ¢ Z40 = 25, 35, 45 n 55 dBZ, cooTBETCTBEHHO;

dAQm/dt, KF/M>MUH — CKOPOCTb MPUPOCTa NPUBEAEHHON BOAHOCTM KA Bbille YPOBHS Ho;

dMys/dt n dMss/dt, T/MUH — CKOpPOCTb MpPUPOCTa BO BPEMEHU MHTErparibHOM BOOHOCTU

obbemoB pagmoaxa Bbiwe YpoBHs Hy ¢ Z1p = 25 1 35 dBZ, cooTBEeTCTBEHHO.

MpwumedaHue— [JonyckaeTcs NpUMMeHeHMEe anbTEPHATUBHOIO BapuaHTa Kputepues
3aceBa, npeacTasreHHoro B Tabnuue E.1.
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7 MNMopsaok nposeaeHusa AB

7.1 PeXXumMbl paboT 1 NOpsAnOK UX BbINONMHEHUSA

7.1.1 Pabota no AB ocyLiecTBnsieTcsl ¢ NOMOLLbI NPUMEHSIEMOro Tuna
ACY B pexunmax:

- DEXXYPCTBO;

- BOSOEMNCTBMUE;

- JOKYMEHTUPOBAHHWE.

7.1.2 PaboTta B pexume OEXYPCTBO ocyuecTBnsaeTcs KpyrfiocyTO4HO
B TedeHue Bcero ce3oHa N3 («otoBHOCTL N2 3») B cneaytowemM nopsiake:

7.1.2.1 OexypHbin onepatop KIT:

1) npvHMMaeT nporHo3 norodbl MO JaHHbIM  Paguo30HOMPOBAHUS
aTmocdepsbl 1 BBOAUT B nporpammy ACY nHdopmaumio no 6.1;

2) B cnyyae nporHo3a «[pag oxugaeTca» HanpasnsdeT B opraHbl YB[
npeaBapuTenbHbIA 3aMpoc O BO3MOXHOCTU MPOBEOEHUA MNPOTMBOrpagoBbIX
cTpensb;

3) OCyLLeCTBMSET KPYrfiOoCyTOMHOE paguorokaunoHHoe HabnogeHue 3a
passutmem [T1, obecneunsaet obHapyxeHne n pacnosHasaHme OB;

4) ocywecTtBnger pagumoceBasb ¢ 1B no  ycraHoBrneHHomy
pykoBogutenem AB pacnucaHuio;

5) npu passutum OB Ha 3T mn BOAM3M Heé goknaabiBaeT 06 3TOM
pykoBoauTento AB 1 BbI3biBaeT AEXYPHYIO CMeHY Ha paboyne mecTa;

6) no ykasaHuwo pykoBoautens AB nepegpaetr Ha [1B  komaHgy
«loTtoBHOCTL Ne 2» u nopjaeT 3asBKy B opraHbl YB[ o HenocpeacTBEHHOM
Ha4ane npoOTMBOrpafoBbIX CTPeNbd C YyKasaHMeM BpeMeHW Hayana u
OXMOaeMoro KoHUa;

7) nonyumB paspeweHne opraHoB YBJ[l coobwaer 06 a3TOM
pykoBoantento AB;

8) no okoH4yaHun AB cHMMaeT 3asBKy Ha paspelleHue opraHoB YBI.

7.1.2.2 dexxypHasa cmeHa B nonyyns komaHay «[0ToBHOCTL Ne 2x»:
1) pacudexnsert [1Y;

2) BblHOCUT co cknaga I, ocmatpusaet kaxpgoe M Ha npegomert
NPAMOSIMHENHOCTN U OTCYTCTBUSA TPELLMH Ha Kopryce cornacHo P 52.37.710;
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3) 3anucbiBaeT HoMep un ceputo kaxaoro NI u 3apsxaert MY;
4) nocne 3apsgku MY goknagbiBaeTt Ha Kl o rotoBHocTu B k AB;
5) HaxoguTtcsa Ha gexypHon ceasn ¢ Kl B pexume oXXngaHus KoMmaHa.

7.1.3 Pabota B pexxvme BO3OEMCTBWE ocyLiecTBASETCS NPy Hanmumnm
OB, yrpoxatowmx 3T, Bcen oeXXypHON CMEHOWN:

7.1.3.1 PykoBogutenb AB 3aHuMmaeT paboyee MeCTO 3a KOMMbHTEPOM
ACY u c yyetom Hanuuus OB gaeT ykasaHus:

a) 3anpocuTb paspelueHne opraHoB YB/[l Ha npoBeneHue AB;

6) sapsaauntb MY n npmBectn NB B «['0TOBHOCTL Ne 1y»;

B) nepesecTtn MPJ1 Ha aBTOHOMHOE anekTponuTaHue (oT An3ens);

r) nepcoHany KIl 3aHaTb paboyne wmecta UM NPUrOTOBUTLCH K
nposeneHnio AB;

A) BbINonHaeT onepaumn no AB 1 BbigaeT komaHabl Ha nyck MNIA;
€) OocyLleCcTBnseT pykoBoACcTBO paboTon aexypHblx cmeH Kl v IMNB.

7.1.3.2 Paguoonepartop no B3aMuMmoaencTBuO ¢ opraHaMmn aBnaumn:

a) no ykasaHuo pykosogutena AB 3anpalumBaeT paspelleHne opraHoBs
aBMauUuKn Ha NpoBeaeHNe NPOTUBOrPagoBLIX CTPENLO;

6) noaoaepxuBaeT paaMOCBsA3b C OpraHamun aBnauum Bo Bpemsi AB;

B) coobwaeTt pykoBoamtento AB o paspelueHun (3anpeTte) opraHos
aBMauuMm Ha npoBegeHue cTpenbb, a Takke 000 BCEX W3MEHEHUSAX B
aKTUBaLUuMM 30H B3aMOOENCTBUSA;

r) coobuwaet opraHam aBuauum o6 oOkoH4YaHum AB u oTkase oOT
aKTMBaLWU 30H;

O) perucTtpupyet Ha MarHMTopoH BCe nMeperoBopbl C oOpraHamu
aBMauMm, a TakkKe paspelleHna u 3anpeTbl OpraHoB aBuauuMm B Tabnuue
B3aMMOAENCTBUS C opraHamu asnauum (npunoxeHue X).

7.1.3.3 PaguoonepaTtop no B3anmogencteuto c B ocyuiecTenser:

a) pagumonepeknuyky Bcex 1B, cBepKy YacoB MO CUCTEMHOMY BPEMEHN,
ycTtaHoBrieHHomy B ACY;

0) no ykasaHuto pykoBoautens AB gaet komaHabl «[OTOBHOCTb Ne 1y,
«3apagnTtb MY», «BepTukanbHbi yron 3anycka M 00%:

B) NpuHMMaeT pgoknagbl o rotoBHocTu B k AB 1 paet ycTtaHoBKY
«lMpuroToBNTLCS K NPUEMY KOMaHAY;
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r) nepegpaet Ha [1B komaHngbl Ha nyck MM, n, nocne ux nosTopa
bonuyom B, ybeausLinch B NpaBUbHOCTM NpuemMa, gaet komaHay « OroHb»;

) KOHTPONMPYET U 3anncbiBaeT BpeMs BbIMNOSTHEHUA KOMaHL;
e) pernctpupyet coobueHus B o sBneHnax noroasbl;
X) no okoH4aHun AB gaet komaHgy NB «OT16oin. MoToBHOCTL N2 2.

7.1.3.4 [exypHasa cmeHa 1B, nony4ns komangy « oToBHOCTb Ne 1»:
a) pacuyexngert 1Y,
6) 3apspkaet Y ykasaHHbIMU ¢ KIT Tnnamun MY

B) poknagbiBaeT Ha K[l o rotoBHocTM Kk npoBefeHuto AB, 3aHumaet
paboune mecTta ans npuema n BbINONHEHUS KOMaHL,;

I perncTpupyeT B XypHane v BbiNosHAeT noctynuewimne ¢ Kl komaHabl
Ha nyck NI, poknagbiBaeT O BbIMNOSTHEHUY;

) coobuwaet Ha KI1 o cnyyasx aHoManbHOro goyHkumoHnposanusa MM,
BblNageHn rpagoBbIX N NIMBHEBLIX 0caakoB Ha [1B;

€) npu nonyvyeHun komaHabl «OT60N. FoTOBHOCTL N2 2» paspsikaeT u
3auexnsert 1Y, 3aHocuTt MMM B cknag v yknaabiBaeT Ha CTennaxu.

7.1.3.5 lepcoHan, obcnyxueawLwWwnm cpeactBa paguoriokauum, cBssw,
pakeTHOW TEeXHUKM W aBToMaTtusauuu, B nepuon AB pexyput B 3ane
BO34ENCTBUSA, KOHTpONUpyeT YHKLMOHUPOBAHNE TEXHUYECKUX CpeactB W
ornepaTUBHO YCTpaHAET BO3HUKLINE HEMOSaaKu.

7.2 MopsAAOK BbINONMHEHMA NPOTUBOrPaaoBbLIX onepauumn

AB Ha OB, yrpoxatowme 3T, ocyliecTBnseTca OeXYypHOW CMeHOM B
noboe BpeMa CyTOK B crieyoLemM nopsiake:

7.2.1 YTpom npu cmeHe pexypctBa B ACY BBOOMTCA KOppeKuus
konndectsa [ Ha lB, ¢ y4yeTOoM X nononHeHna unu Boiso3sa c [1B.

7.2.2 lNepen Havyanom AB 3anpawmBaeTtca paspelleHne opraHos YB[ un
COrfiacHO eMy aKTUBUPYHOTCS (Oe3aKTUBUPYHOTCS) 30HbI B3aUMOAENCTBUS.

7.2.3 PeweHne 06 AB npnHumaet pykooamnTenb AB C yyeTom:

a) karteropun OB;

0) mMecTononoxeHus U HanpasreHnsa nepemelieHna OB (BTOp)KeHME Ha
3T, yoaneHne unun nepemelleHne Baosb rpaHuubl 3T);
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B) Tuna [Tl (ogHOSIMENKOBBIN, YNOPSALOYEHHbIN UK HEYNOPA0YEHHbIN
MHOMOA4ENKOBbIN, CynepsyernkoBbIA, NepexogHoro Tuna), B 3aBUCUMOCTU OT
yero OoLEeHNBaeTcs BO3MO>HOCTb pacnpoCcTpaHeHus npouecca
rpagoobpasoBaHus Ha 3T n BblbupaeTcs cTtpaterns AB;

r) uenecoobpasHocTn akoHomun NN,

7.2.4 3aceB OB, yrpoxatowmx 3T, ocywecTBnsieTcs NpenmMyLLECTBEHHO
B obnactu HaBucarwwero paguoaxa. Ona nposegeHus 3acesa OB cnepgyet
BbIMNOSTHUTbL Crieayowme onepaunm:

a) BbiBeCTM Ha akpaH ACY [ByxypoBHeBOe ceyeHne obnakoB Ha 10-
caHTMMeTpoBOM kaHane MPJI-5 ¢ undgppoBon koppekunen pagnonokaumoHHbIX
CUrHanoB Ha R? nopaBneHWeM MellallMX OTPaKEHWA OT  MeCTHbIX
npegMeToB Ha (POHe KapTbl MECTHOCTU C NO3UUMSMU U paguycoMm OenCTBUSA
MB;

6) yctaHoBUTL MacwiTab nsobpaxeHusi, obecneumsatowmm oxesat OB u
B, koTOpbIE MOTYT €ro 3acesiTb;

B) uameputb napameTpbl OB, onpegenuTb €ero  KaTeropwtio,
HanpaBrieHne U CKOPOCTb NepeMeLLeHNs;

r onpegenuTtb Hanuune W HanpaefeHWe HaBeca pagumodxa Ha
ABYXYPOBHEBOM CEYEHUM MO NUHUKU, COEOUHAIOLWEN UEHTPbl Z45 HA YPOBHAX
BbICOTbl H1 1 H,. B cny4vasx, korga HeT YeTKO BblpaXXeHHOro HaBeca pagnoaxa,
3a HanpaBrieHMe HaBeca  paguoaxa  NPUHUMAaETCs  HarnpaslieHue
nepemeweHnsa OB;

A) Ha [OBYXYPOBHEBOM Ce4YeHuUW, YyCTaHaBnNuBas Kypcop Ha TOYKU
nepernba, 3adukcupoBaTb LWENYKOM Ha NEeBOW KMaBuLIM MbIWW rpaHULbI
nnowankM 3aceBa (neByw, pPOHTaNbHYK, MNpaByld U TbINOBYK) B
COOTBETCTBUU CO CXeMaMu, NpeacTaBfieHHbIMU Ha pUcyHKax 1 —4;

e) BBECTW ynpexaeHue Ha ckopocTb nepemelweHns OB, BbibpaTtb
pexunm 3acesa, BblpaboTaTb KOMaHAbl Ha 3aceB, nepegaTb KoMaHabl Ha B un
NPOKOHTPOSIMPOBATb UX BbIMNOSTHEHUE;

X) usmeputb napametpol OB B HOBOM UuUukne o0630pa, OUEHUTb
aposioumnto OB No BpeMeHHOMY Xo4y ero napameTpoB, YTOYHUTb KaTeropuio
OB v npn coOTBETCTBUN KPUTEPUAM 3aceBa NPOBECTU MOBTOPHbLIN 3aCeB;

n) nposecTu 3aces apyrmx OB, ecnu oHn yrpoxatot 3T.

7.2.5 MNnowaaKky 3aceBa crnegyeT Bcerda BblAenATb MOMHOCTbI, YTOOLI
obecneuntb pacder Kl 3aceBa u HarnsgHoe oTobBpaxeHne CTeneHu
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NOMHOTbLI 3aceBa NMowaakm n HEBO3MOXHOCTM 3aceBa MU3-3a 0COOEeHHOCTEN ee
pacnofoxeHna oTHOCUTESTIbHO nosununn MNB, 3alpeTHbIX CEKTOPOB.

7.2.6 [1ByxypoBHeBOE ceveHue npeactaBnseTr cobon KapTy Makcumyma
oTpaxkaemocTn obnadHoro cnost oT (Hy + 1) km go (Hp + 5) kM, Ha poHe
KOTOPOro otobpaxkeHbl n3onuHun Z,o, paBsHon 45 n 55 dBZ B cnoe ocagkoB
(0BbIYHO Ha BbICOTE 2 UNn 2,5 KM HaZ YPOBHEM MOpPS).

7.2.7 Koppekuusi nos3vuum nnowagkm 3aceBa Ha nepemelweHne OB
OCYLLECTBAETCHA €e NepeHOoCcoM B HarnpasreHun nepemeltennss OB ¢ yyeTom
CKOPOCTW €ro nepemMeLLeHunsi, 3atpaTt BpeMeHN Ha nosryyeHne OBYyXypPOBHEBOIO
ceyvyeHunsl, BblaeneHne nnoLwagkM 3aceBa, pacyeT, nepegady M UCNOSTHEHME
komaHg Ha nyck NI’ v noneta MM’ oo 3oHbI 3aceBa, paBHOro B CyMMe OKOSO
3 MUH.

7.2.8 3aceB OB ntobown kateropuu npu nodom tune M1 ocywecTenaeTtcs
Ha ypoBHe TemnepaTypbl MUHYC (6 + 3) °C, cOOTBeTCTBYLLEN Mopory
Kpuctannuayowero OencTBus MNPUMEHSEMOro peareHta M MakCuMymam
CKOPOCTEN pOCTa, Pa3sMHOXEHUA U arperauum kpuctannos. B cnyyasx, koraa
HWXHSAS rpaHMua HaBMUCaloLWEro UM nepBoro paguoaxa NpeBbilaeT BbICOTY
ypoBHSAA MUHYc 6 °C Ha 1 KM M Gonee, 3aceB OCYLLECTBMAETCA Ha YpPOBHe
HWXXHEN rpaHuUbl HaBUCAKOLWLEro paguoaxa, OrpaHUYeHHOM WU30NUHUEN Zqg
paBHOW:

— 15 dBZ B OB | kaTeropuu;

— 25 dBZ B OB Il kaTeropuu;
— 35dBZ B OB Il u IV kaTeropun.

7.29 B cnyyae npumeHeHna T[1Y C BeepHbiM pasMeLleHneMm
HanpaBnAKLWMX B MarOHaceneHHON MEeCTHOCTU C HebONbLUMM  YUCIIOM
3anpeTHbIX CEKTOPOB LienecoobpasHo npomnsBoauTb 3aces Tporkamu MNMA, a B
rycToHacerneHHOM MeCTHOCTU C MHOIOYMCIIEHHbIMU 3anpeTHbIMU CeKTopamMn —
Tponkamu, ABOMKaMU U OANHOYHBLIMK nyckamu [T,
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7.3 NMopspok 3aceBa OB pa3nuUyHbIX KaTeropumn

7.3.1 Nopsapok 3acesa OB | kateropuu

B OB | kateropuu ogHOKpaTHO 3aceBaeTcs o06nacTb HaBucarowero
pagnoaxa BHYTPU U3oKoHTypa Zyo = 15 dBZ. [1na atoro Heo6xoamMmo:

a) nameputb napameTpbl OB 1 yTOYHUTL €ro KaTeropuio;

6) onpepenuTb BbICOTY 3aceBa. [Ans 3TOro nNOCTPOUTb BepTUKanbHOEe
ceveHne OB, npoxogsee 4Yepe3s MakCMMyM €ro pagumoaxa no HanpasIieHUIO
nepemMellleHnsl. 3aceB OCYLLECTBMAETCA Ha YpOBHE M30TepMbl MUHYC 6 °C.
Ecnu HWXHASA rpaHnua HaBeca paguodaxa pacrnosfioXXeHa Bbllle 3TOro YpoBHS,
TO 3aCeB OCYLLECTBMAETCHA Ha YPOBHE HWKHEN rpaHuLbl HaBeca paguoaxa ¢ Z
=15 dBZ;

B) BblAennTb rpaHnLbl Nowaakn 3acesa B COOTBETCTBUN C PUCYHKOM 1.
[ns aTOro Ha ABYXYPOBHEBOM CeYEHUWN BbILENUTb Nowaab, OrpaHUYEeHHYHo
n3onuHnen Z = 15 dBZ;

I 3aMKHYTb KOHTYp NfoLwlazKkn 3aceBa no nepuMeTpy;

A) BBECTU ynpexaeHue Ha CKopocTb nepemeleHuns OB;

e) BblpaboTaTb KOMaHAY Ha 3aceB U nepeaatb Ha B ons ucnonHeHus;

X) B cnegywouwem uukne ob3opa usmeputb napametpbl OB. Ecnwu
obHapyxeHa TeHaeHuus passutus OB, npoBecTn NOBTOPHbLIA 3aceB, a €Cnu
HeT TeHAEeHUNN pa3BnUTUsl, To 3aceB NPeKpaTUThb.

25 a0 33 40 43

BepTviansHoe cedeHwe (AsMMyT=367)

i s e L [ ([l
* Napanepy %) !El@ Z-0dBZ 15 dBZ

| Cowparure | Onuuu

6)

Mapametp | 32cm |1IZI cM |

Kateropua OB [ I BricoTa
Z mav (dBZ) Ll 43
£Hz5 (kM) [] 4,1

Ha {km) B 11,1
M5 (em) 3 18
i35 (TOH) [ B,310°
AMas (TOH) 8 B-10°
Al pam (kM £) B ¥

Hag (km) [l [l

Hyp =107 kM

EHECEHKA
peareHTa

10

8 —

6) 3

0 4 g 12
a) napameTtpbl OB; 6) cxema 3aceBa Ha ABYyXypoBHEBOM ceyeHnn OB;
B) Cxema 3aceBa Ha BepTukanbHOM ceveHumn OB.
PucyHok 1 — Cxema 3acea OB | kateropum
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Bpemsa BbipaboTkun, nepegadm n uUCnofnHeHUs koMmanabl Ha 3aces OB |
KaTeropun He OO0SHKHO NpeBbiwaTth 1 MUH.

B cnyyae AB Ha mHorosivenmkosble [T1 B nepByk odepenb crenyer
3aceBaTb OB | kaTeropumn, a notom 6onee mouiHble OB

7.3.2 Nopsigok 3aceBa OB Il kateropuu

B OB Il kateropun cnepyet 3aceBaTb (PPOHTAsIbHbIA U HaBETPEHHbIN
dnaHrn HasucawLlero pagumoaxa OBYKpaTHO C uHTepBasioMm OoT 6 A0 7 MuH
(4yepes Unkn 0630pa) Ha ypPoBHE N30TePMbl MUHYC 6 °C. ECnn HUXKHAA rpaHuua
HaBeca paguoaxa pacrnosfiokeHa Bbllle 3TOr0  YpPOBHSA, TO 3aces
OCYLLECTBNAETCS Ha YPOBHE HMKHEWN rpaHMLbl HaBeca paanoaxa ¢ Z = 25 dBZ.
[1na aToro Heo6xoauMmo:

a) nameputb napameTpbl OB, HanpasneHne 1 CKOPOCTb NeEpeMELLEHUS;
6) onpenenuTb HanNMYMe HaBeca paamodxa U ero HanpasfeHue;

B) onpedenuTb BbICOTY HWKHEN TrpaHuUbl HaBeca paauoaxa Mo
BEPTUKANbHOMY CEYEHMIO, MPOXOASLIEMY Yepe3 MakCUMyM paguodaxa B
HanpasBneHUM MakCMMarbHOro BbICTyNa HaBeca;

r) BbIOENUTL NnoLwaaky 3acesa B obnactn HaBucatowero pagnoaxa OB,
dorKCUpys ee rpaHunubl No Todkam nepermbda B COOTBETCTBUN C PUCYHKOM 2:

— MbII08YI0 2paHuuy — No PPOHTaNbLHON rpaHuLe U3onnHum Z1=35 dBZ;

— JIe8yr0 epaHuyy — napannenbHO HanpaBneHul HaBeca paguoaxa no
KacaTenbHOM K NeBOW rpaHuue nsonuHnm Z,o = 35 dBZ;

— fpasyro epaHuuy — napannenbHO HanpaBfeHU HaBeca paguoaxa no
KacaTeslbHOM K rnpaBown rpaHuue usonuHnm Zo = 15 dBZ;

— ¢bpOHMasbHy epaHuly — rno (ppoHTanbLHOW rpaHuLEe pagnoaxa.
A1) BBECTU ynpexaeHne Ha nepemelieHne OB,;

e) onpegennTtb pexumm 3aceBa M BblpaboTaTb KOMaHAbl Ha 3aceB C
MakCcMmanbHbIM  OXBAaTOM  BblAENEHHOM NnowagkM UM 0CcobeHHO ee
HaBETPEHHOro (priaHra;

X) nepegaTtb KoMangbl Ha B ang ncnonHenus;

n) B cnegytowemM unkne obsopa nameputb napametpbl OB u ¢ yyetom
TEeHOEeHUUN ero pasBuTus, NPUHATL pelleHne O NePUOANYHOCTN AanbHenwero
3acesa:
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— B Cny4ae yBenuyeHuss Z, W BbICOTbl W30NUHUKN Z;
NoBTOPUTb onepaunn ot 6) 4o XK) B 3TOM Xe uumkne 0630pa;

o = 45 dBZ

— ecnu TeHaeHummn pas3suTus OB He obHapyxeHo, TO MOBTOPHLIN 3aceB

BbINOMHUTL Yepe3 1 umkn ob3opa.
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a) napameTpbl OB; 0) cxema 3aceBa Ha ABYyxXypoBHeBOM ceyeHnn OB;
B) MECTO 3aceBa Ha BepTuKanbHoM cevyeHnn OB; r) komaHabl Ha 3aces;
V,,— BEKTOp BeayLLero noToka; V., — BekTop nepemelleHus OB;

AHaseca — HANpPaBneHne HaBeca paanoaxa.

PucyHok 2 — Cxema 3acea OB Il kateropum
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7.3.3 NMopsapok 3acesa OB Ill n IV kateropun ¢ NpaBOCTOPOHHUM
pasBuTuem

B OB Ill n IV kateropumn 3acesatoTcs obriactu HOBOro pocra (obnactu
Bbyayuwiero rpagoobpasoBaHus), pacnosioXeHHble 00blMHO Ha (PPOHTaNbLHOM U
HaBeTPEHHOM (pnaHrax HaBuCalLWEero paguoaxa W OKpPYXalwwux Ux
maepHbIx obnakax Ha ypoBHe U3oTepMbl MUHYC 6 °C. Ecnn HUXHAS rpaHuua
HaBeca paguoaxa pacrnosfioKeHa Bbllle 3TOr0  YpPOBHS, TO 3aces
OCYLLIeCTBIAETCA Ha YPOBHE HWXKHEWN rpaHuLbl HaBeca pagnoaxa ¢ Z = 35 dBZ.
[1ns aTOro HeobxoaANMO:

a) nsmeputb napameTtpbl OB, HanpaBneHne 1 CKOPOCTb NepemMeLLeHns n
YyTOYHUTb kaTeropuio OB;

6) onpenenntb Halimdine HasecCa pagnoaxa, ero HanpasleHne n BblCOTY
HUXKHEN rpaHnubl NO BEepTUKAJIbHOMY CeYeHuto, npoxoadwemy 4Yepes
MaKCMMyM pagnoaxa B HamnpaBJieHUN MakKCUMalribHOro HaBeca,;

B) BblAENUTb KOHTYpbl NIoWadkm 3aceBa, PUKCUPYS ee rpaHuubl no
ToYykam nepernba, Kak nokasaHo Ha pUCyHKe 3:

— MbII08YIO 2paHuly — No PPOHTaNbLHOM rpaHuLe U3onnHum Z,=35 dBZ;

— Jlegyro epaHuuy — napannefibHO HarnpaBfieHMI0 HaBeca paamoaxa no
KacaTenbHOM K JIeBOUW rpaHnue nsonuHnmn Z,g = 55 dBZ;

— ¢bpOHManbHy epaHuyy — Bnepean (OPOHTanNbHOW rpaHuLbl U30STIMHUN
Zyo= 0 dBZ, pacwumpeHHOM No HanpaBfeHio HaBeca pagmoaxa Ha 5 Km;

— ripasyro epaHuuy — BOOMNb JIMHUWN TbISTOBOW rpaHuLbl HaBeca pagnoaxa,
HayMHaga oT m3onuHun Z,g = 35 dBZ, oo rpaHuubl pagnoaxa, paclupeHHon
HaBCTpeYdy BEKTOPY BeAyLLEero notoka Ha 5 Km.

) 3aMKHYTb KOHTYpP NIOLLIAAKN 3aceBa Mo nepumMeTpy;
[1) BBECTU ynpexaeHune Ha nepemelleHne OB;

e) BblbpaTb BapnaHT 3aceBa B COOTBETCTBUM C 7.4.3:
— MaccuposaHHbIU 3aces B crnyyae mowHblx [Tl ¢ Z,, > 60 dBZ;
— 9KOHOMUYHbIU 3aces B cnyyvae OB | v |l kateropwun;

- HOpMaﬂbela 3acees BO BCEX OCTAaJIbHbIX Clly4HadxX.

X) BblpaboTaTb KOMaHAbl Ha 3aceB C MakcMMarbHbIM OXBaTOM
BblJiENEHHOW NNoLaaKk1 1, B NepBYyto oYepeb, ee HaBeTPEeHHOro naHra;
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1) nepegaTb kKomaHabl Ha B ans ucnonHeHus;

K) B crnegywolwemM uukne obaopa mameputb napametpbl OB, yTouyHMTb
kateroputo OB 1 npn HeobxoaMMOCTN NOBTOPUTL Onepaunn oT B) 40 W);

n) OB lll kaTeropun 3aceBatoTCs TPEXKPATHO C MHTEPBArioM OKOS0 7 MUH
(T.e., yepes oaunH UKk ob3opa), a B criyyae 60nbLLION MOLHOCTU N TEHAEHUNN
pa3BUTUA — C MHTEpPBANoM okomno 3,5 MUH (B KaxgoMm Lmkne ob3opa);

M) OB IV kaTeropum 3aceBaloTCA YETbIPEXKPATHO B KaXAOM LMKIE
0630pa;

H) KaXXObI 3aCEeB OCYLLECTBMSIETCS C NOBTOPEHMEM ornepauun oT a) 4o
n).

7.3.4 MNopspok 3acesa OB Ill n IV kateropun ¢ NeBOCTOPOHHUM
pasBuTUEeM

7.3.4.1 BbIinonHuTb onepauun no nepeyucreHnam a) - e) 7.3.3 co
cOBUIOM MNOLWaAKkM 3aceBa Ha neBbli HaBeTpPeHHbI nanr. [paHuubl
nrowankn 3acesa BblAeNnTb B COOTBETCTBUN C PUCYHKOM 4e:

a) Mmooy epaHuyy — no OPOHTaNbHOW rpaHuLe M30NMHUKN Zig = 35
dBZ;

0) npasyro epaHuyy — napannenbLHO HanpaBfeHUIO HaBeca paanoaxa no
KacaTeslbHOM K NIeBOW rpaHuue usonuHnm Zo = 55 dBZ;

B) ¢OpoHmMasnbHyt0 epaHuuyy — Bnepean pPOHTaNbHON [paHuULbI
N305MHUM Z,o = 0 dBZ, pacumpeHHon rno HanpaBSieHUIO HaBeca pagmoaxa Ha 5
KM;

r) Jiesyto epaHuyy — BOOSb NINMHUM TbISTOBOW rpaHuLbl HaBeca pagnoaxa,
HayMHasa OT M3oNMHUKN Ziy = 35 dBZ po rpaHuubl pagnoaxa, paclupeHHoun
HaBCTpeYy BEKTOPY BeAyLLEero notoka Ha 5 Km.

7.3.4.2 CnepnyeT yyecCTb, 4TO Npu pasgeneHmn MolHblix KA Ha ase, KA
pacnonoXeHHas C  NeBOM  CTOPOHbl  OTHOCUTENbHO  HanpaBfiEHUs
nepemelleHna KA obblMHO UMeeT EBOCTOPOHHEE pasBuUTME, a npaeBasi -
NpaBOCTOPOHHeE. Takoe siBfneHue, 3a4acTyto, oTMevaeTca n B pesynbtate AB.
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a) Ha BepTuKanbHoM ceyveHun OB; 6) Ha aByxypoBHeBOM ceyeHumn OB.
OcrTarnbHble 0603HaYeHUs Te Xe, YTO U Ha PUCYHKe 2.

PucyHok 3 — Cxema 3acesa OB Il n IV kateropum
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Hkm a)

M
12

a) BepTukanbHbln pa3pe3 OB, nonepeyHbIn HanpaBrieHnio NepeMeLLeHns;
0) BepTuKanbHbIK paspe3 OB B HanpaBneHun nepemMeLleHms obnaka;
8) rOpPU3OHTanbHbIN pa3pe3 Ha BbICOTE 3aceBa B Crlydae MNPaBOCTOPOHHErO
pasBUTUA; 2) TOpPU3OHTalNbHbLIN pa3pe3 Ha BbICOTe 3aceBa B Crly4vae
NEeBOCTOPOHHEro pasBuTus; | - 30Ha hopMmnpoBaHUA YCHOBUN AN 3apOoXaeHUs
rpaga; Il - 3oHa 3apoxaeHus rpaga; Il - 3oHa pocrta rpaga; VI — 30Ha BbinageHus
rpaga; V - 30Ha BOCXo4sLWMX NOTOKOB. TpaekTopum 3aceBa NokasaHbl XUPHbIMU
NMHUAMMW.

PucyHok 4 — Cxema 3aceBa cynepsiyenkoBoro obnaka — OB IV kaTteropum

C NpaBOCTOPOHHUM (a, 6, 8) N NTEBOCTOPOHHUM (a, 6, 2) pasBuTnem
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7.3.5 OnepaTuBHbLIN KOHTPONb pe3ysibTaToOB 3aceBa

7.3.5.1 B npouecce 3aceBa OB ocywecTBnseTcsa KOHTPOSb
9 EKTUBHOCTM 3aceBa N0 M3MEHEHUNIO BO BPEMEHM NapaMeTpPOB U KaTeropum
3acesHHbix OB, a Takke W30NUHUA PaaNONOKALMOHHOM OTpaXkaeMoCTM Ha
ABYXYPOBHEBOM CEYEHUM.

7.3.5.2 OueHky addektnBHoctTn 3acesa OB pasHbiX KaTeropum
ocylwiecTenaT auddepeHunpoBaHo nNo MNpu3Hakam, XapakTepHbIM AS
Ka)kaomn kateropum 3acesiHHbix OB:

7.3.5.3 3acese OB | kameeopuu c4MTaeTCsa yCnewHbiM U npekpallaeTcs,
ecnu Yepes gBa uukna ob3opa nocre oOHOKpaTHOro 3aceBa OTMeYaeTcs
TeHOeHUns guccmnauum, BblpaXkarlowasaca B pasmbiBaHuMM paguoaxa OB,
YMEHbLUEHNN MNoLwagn 1 BbICOTbl NOBbLILLEHHOrO paguoaxa 00 AHss < 2 Km,
yMEHbLUEHVNE NPUBEAEHHON BOAHOCTU A0 Ag < 0,5 Kkr/M®> M MaKkcUMarnbHOIA
oTpaxaemocTu o Z, < 35 dBZ.

7.3.5.4 3acee OB Il kamezopuu cynTaeTcs ycnewHbIM U NpekpallaeTcs,
ecnn 4Yepes aBa uukna ob3opa nocrne ABYKPaTHOro 3aceBa OTMeYaeTcs
TeHAEHUMS guccmnauum, Bbipaxatowascsa B yMeHbLlleHMn napametpos OB go
cnenyloLnx KputepmnasnbHbIX 3HaYEHWI:

Z, < 45 dBZ; AHus < 2 kM; AQm < 2 Kr/M%; AMss < 10% T 1 AHz, < 0.

7.3.5.5 3acese OB Ill u IV kamezopul cuyntaeTca YyCrewHbiM W
npekpalwiaeTcs nNpu OOCTMXKEHUW 4Yepe3 OAUH UMKN ob3opa nocne Tpex- U
YeTbIPeXKPaTHOro 3aceBa, COOTBETCTBEHHO, CrieayoLmx 3pdeKToB:

a) MCYe3HOBEHWE HaBeca paauoaxa U XapakTepHOM YNopsLOYEHHOM
CTPYKTYpPbl paguoaxa Ccynepsiderkn wunuv  rpagoobpasylolen  sa4eunku
MHorosiyenkosoro [T1;

6) NpekpalleHne BbiNageHust rpaga, onpeaensieMoe no UCYE3HOBEHUIO
Ha OBYXYPOBHEBOM CEYEHUU U3ONUHUN Zig = 65 n Zyy = 55 dBZ, ymeHbLUeHne
nrowaan BHYTpU MU30nnHum Zg = 45 dBZ, a Takke McYe3HOBEHUIO rpada Ha

kapTax paamepa dn, U NOTOKa KNHETUYECKOi aHeprun E rpaga.
B) yMeHbLLEHMe napameTpoB OB [0 KpuTepuanbHbIX 3HAYEHUIA:
AHus < 2 kM; Z,< 55 dBZ; Aq < 4 kr/m?; AMss = 0; AMys < 10* 7; E< 0,1 Dx/m?c.

AB Ha OB Il n IV kateropmm MOXHO cuMTaTb MNOSIOXUTENbHLIM, €CNK
AOCTUTHYTO COKpalleHMe LWMPUHbBI MOMNOChl BbiNageHna rpaga, yMeHblleHue
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pasmMepa W KMHETUYECKOW SHepruum rpaga, cHwkeHue Kateropun OB,
pasgeneHne OB IV kateropuun Ha aBa nnu Heckonbko OB |l u Ill kaTeropun.

7.3.5.6 Ecnn ykasaHHble 3geKkTbl He LOCTUTHYTbl, UK N3MEeHUnachb
kaTeropna OB, To 3aceB cnegyeTr NpoAormkKuTb, YTOuHUB KaTeropuio OB, B
COOTBETCTBUKN CO cxemou 3aceBa OB ycTaHOBNEHHOM KaTeropuu.

7.3.5.7 Tocne 3aBepweHuss AB ¢ nomowpbio npumeHsemoro ACY
NOCTPOUTL KapTy KWUHETUYECKOM IHEPrnn rpaga Wnn KapTy WHTEHCUMBHbIX
ocafKkoB 3a nepuopn HabnwogeHua [Tl v nepegatb ee B rpynny HaseMHOro
KOHTpONSA 4N OLEHKN nnoLwaaen sbinageHuns u yuwepba ot rpaga.

7.4 NMopspok HopmupoBaHus pacxoaa Ny

7.4.1 HopmuposaHue pacxoga [ ocywectBnserca C pacyeTom,
4YTOObI HaYanbHasa KOHUEHTpauuMs NbA4oobpasyoLlmnx YacTuy, B Tpaccax 3acesa
6bina He meHee 10" M3, a no BoamoxHocTM gocturana 5-10"" m3, uro,
COrfacHoO TeopeTu4YeckMM AdaHHbiM, obecneymBaeT pe3Koe MOBbILEHNE

adpeKTUBHOCTK 3aceBa.

7.4.2 [Ona obecneyeHns 3TOM KOHUeHTpauunm npu 3acese OB IV
Kateropum n 6nmM3kMx K HUM no napametpam OB Il kaTeropum NOBTOPHbIE
3aceBbl OCYLECTBIATCHA Y4yalleHHO BO BpPeMeHM U B MNPOCTpPaHCTBE
posunposkon MNIMA Tnna «AnasaHb-6»:

a) C UHTepBarioM BpeMeHU Mexay NOBTOPHbLIMM 3aceBamMmn OKOMo 3,5 MUH;
6) c paccTosiHMem mexay cepeanHamMu Tpacc 3acesa, paBHbiM 0,5 KM.

Ansa atoro MM «AnasaHb-6» OOMKHbI 3anyckaTbCA BEEPHO C LLArom no
asumyTy mexay «Tponkamu MNIMN» B 5 rpagycoB, Kak NokasaHO Ha PUCYHKe 5a).
B 3aBucumocTn oT pasmelleHus 1B MOXHO ucnonb3oBaTb CxemMy 3aceBa,
nokasaHHyto Ha pucyHke 56). C yyeTtom pasbpoca Tpaektopun NI cemencTea
«AnasaHb», nay3s mexagy ux nyckamm u nepemeweHms OB pgoctaTtoyvHo
ay6nuposaTh 3anyck Tpoek NI 6e3 nepeHaBeneHna MY no asmmyTy.

B cnyyae npumeHeHuna T, 'y KOTOpbIX BbIXO4  aKTUBHbIX
nbaoobpasyumx Yyactuy, 3HaumtTenoHo 6onble (B 3 pasa u Gonee), yem y
M «AnasaHb-6», paccTosiHne Mexay cepegvHamu TpacCc 3aceBa MOXET
ObITb yBENMYEHO A0 1 KM.
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8

PucyHok 5 — Cxembl 3anycka NI npu 3acese OB IV kaTteropum

7.4.3 TNpn 3acese OB pasnuyHbIX KaTteropun criegyeT UCMonb3oBaTb
cneaywoume Tpu pexmma 3acesa:

a) pexum MaccupoeaHHO20 3acesa, npeaycMaTpuBaloWnM MOKPbITUE
Tpaccamu peareHTa Bceu 30Hbl 3aceBa C KOadhpuuneHTom 3aceBa K paBHbIM
oT 80 % po 100 % v MHTepBanom mexagy NOBTOPHbIMU 3aceBaMun He bonee 4
MUH (T.e. B KaXXgoM Lukne ob3opa). Takon pexmm pekoMmeHayeTcs Ans 3acesa
OB 4 «kateropun n OB Il kaTeropuun, umewwmx napameTpbl Onuskuve K
napameTtpam OB 4 kateropun (Hanpumep, Z,, > 60 dBZ, AHs > 5 Km);

6) pexum 3KOHOMUYHO20 3aceea, NpeayCcMaTpuBalOLLNA MOKPbITUE
Tpaccamn 3aceBa ¢ KoadduumeHTom 3aceBa K paBHbiM 0T 30 % 8o 50 % wn
WHTEepBanoM MeXxay MNOBTOPHbIMW 3aceBaMu OKONO 7 MUWH (T.e. Yepe3 OAWH
uunkn ob3opa). Takon pexum pekomeHayetcsa ansa 3acesa OB | n Il kaTeropuu;

B) pexum HopMasibHO20 3aceea, nNpefycMmaTpuBaloWmni MNOKPbITUE
Tpaccamn peareHTa OCHOBHOM 4YacTW 30Hbl 3aceBa C kKO3dhMUMEHTOM 3aceBa
K paBHbIM oT 50 % no 80 %, pekomeHayembin npu 3acese OB Il kaTeropum
cpegHen n cnabon MIHTEHCUBHOCTMW.

7.4.4 Hopmbl pacxoga NI Ha 3aceB ogHoro OB paccuuTtbiBalOTCS MO

doopmyne:
S:
N :Kii’ , (1)
Gi]/
rae N; - 4ncno M, Tpebyembix Ha 3aceB OB /- kaTeropuu;
K; - KpaTHOCTb 3aceBa OB /-1 kaTteropuy;
S, - nnowagb npoekuun obbema 3aceBa Ha TOPU3OHTAarNbHYHO

NOBEPXHOCTbLb B KM2;
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o; - Nnouwaab, 3acesaemas ogHum NI'N, pasHas 6 kM? ans «AnasaHb-6»,
n 9 km? ans MM «Ac»;

Y - KO3 PUUMEHT 3PPEKTUBHOCTU UCMOSb3OBAHUSA Tpacc Aucrnepruposa-
HWS peareHTa, paBHbln B cpegHem 0,7.

7.4.5 CpegHune Hopwmbl pacxoga [ Ha 3aceB OB j-n kaTeropuu
npuBeaeHbl B Tabnuue 2 n paccunTaHbl UICX04s U3:
a) MHOrofIeTHUX AaHHbIX O pa3Mepax 30H 3aceBa OB /-1 kaTeropuu;

6) MHoronetTHux gaHHbIx 0 pacxoge NI Ha OB pasHbIx KaTeropuu;
B) KpaTHocCTu 3aceBa OB pasnnyHbIX KaTeropuim;
r TOYHOCTW LOCTaBKM peareHTa.

Tabnwnya 2 - CpeaHue Hopmbl pacxoda MMM Ha 3aceB OB pasHbIx
KaTeropum

Kateropusa | [lnowanb ropusoHTanbHoro Kpart- CpepnHun pacxog MM
OB ceYeHns 30Hbl 3aceBa HOCTb N;, WT., TUNOB
S, KM? 3aceBa
) K
MUWHN- MaKcu- cpen- ! Ana3saHb-6 | Ac, AnaH-3,
MarnbHaga | ManbHas HASA AnasaHb-9
I 3 25 8 1 5 4
[l 6 30 18 2 15 12
11 6 50 22 3 24 21
AV 25 200 80 4 100 80

7.4.6 CymmapHbin rogoson pacxog [ N, paccunTbiBaeTcs no
dopmyne:
NZ :Giﬁllvl L] (2)
i=1
roe G - KoOa(ppUUMEHT rpagoonacHOCTU rogda 3alluTbl, KOTOPbIA BapbUpyeT OT

0,3 po 3,0;
n, - cpegHerogosoe 4Yncno 3acesaemMbix OB /-1 kaTeropum.

7.4.7 CpepHerogoBass Hopma pacxoga [’ paccunTtbiBaeTCca Mo
dopmyne 2 npu G = 1. B rogbl noBbllWEeHHOW rpagoonacHocTn pacxoq MM
yBenuumtca B G pas, a B rofbl NOHMXEHHOW rpagoonacHOCTN YyMeHbLNTCS B G
pas.
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7.5 NMopsanok [OKYMeHTUPOBaHUSA NPOTUBOrpaaoBbLIX onepauun

7.5.1 Tlocne okoHyaHus AB pexypHon cmeHoun KI1 ocyuiectBnsetcs
9NIeKTPOHHOE [OOKyMeHTMpoBaHuMe MaTepumanoB AB, koTopoe cornacHo
npunoxeHuto XX BKNOYaeT:

a) otyet no AB;

6) Tabnuuy cTpenso;

B) Tabnuuy B3anMoaencTBMst C opraHaMn aBnaumm;

r) pparmMeHThI 3aceBa;

A) KapTy KNHETUYECKOW 3HEepPrum rpaga unm KapTy MHTEHCUBHbBIX OCaAKOB;
€) NPOrHo3 Ha AeHb ¢ AB.

7.5.2 [lokymMeHTuMpOBaHMe OCYLIecTBMNAeTcad B COOTBETCTBUU C
WMHCTPYKLMEN Mo akcnnyaTaumm npumeHsiemoro tuna ACY.

7.5.3 Paguoonepatop no B3aumonenctemio ¢ 1B cBepsieT BbINONHeEHNE
komaHg Ha 3anyck [T, nogaHHbix Ha [1B, no dopme Tabnuupl,
npeacraBneHHON B nNpunoxeHum XK.

7.5.4 MaTtepunanbl AB 3a Kkaxgbll OeHb COXPaHSTCHA B 3JIEKTPOHHOM
Buae n cpattca Ha DVD aguckax B apxuB cnyxObl. B cnyyae AB Ha OB |V
Kateropum ¢ KpynHbiMu rpagobutuamm Ha 3T otyeTr 06 AB nedataetcsa Ha
BymMaxHbIA HOCUTENb U HanpaBnseTca ANs aHanmsa Hay4YyHO-MeTOANYECKOMY
pykosogutento (I'Y «BlM'M»).

7.5.5 lNepBuyHaa pagmonokauMoHHasa MHgpopmMaumna n nHdopmauus od
AB coxpaHsatoTcs Ha DVD gucku, koTopble caalTca B apXuB Cry>KObl, a Takke
HanpasnawTca [Y «BlM» Bmecte ¢ rogoBeim otdetoMm BC o
NPON3BOACTBEHHON AEATENbHOCTU AN MEeXCe30HHOro obydeHns nepcoHana,
aHanusa matepuanos AB 1 nccnegoBaHusi permoHanbHbiX ocobeHHocTen IT1.

7.5.6 lNocne okoHYaHWS CMEHbI OCYLLECTBIISIETCA Nepefada Aexypcrea
cneayrwouen cMeHe ¢ MHopMUPOBaAHNEM O COCTOSHUN TEXHUYECKUX CPEaCTB
paguonokauum, CBA3M W PakeTHOW TEXHUKM C yKasaHMEM HeWUcrnpaBHOCTEW,
€Cnun oHU nmetoTcd, a Takke o Hanu4dum NI Ha MMB.
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7.6 NMopapok KoHTponAa pesynbTaTtoB AB

7.6.1 Ona oueHkn pesynbtatoB AB He 6ornee yem B S-OHEBHbIN CPOK
opraHuayeTtcs obcnenosaHue 3T € Lenblo YTOYHEHUS:

a) MecTa 1 BpeMeHM BbiNadeHus rpana;
6) nnowaam rpagodbuTha N CTENeHN NOBPEXAEHNSI CeNbXO3KYNbTYp;
B) XapaKTepUCTUK rpadoBbix 0cadkoB (pa3Mmep rpaga, TonlmHa crosl);

) XapaKTepuUCTUK COMyTCTBYIOLUNX SABMNEHMIN (NMBHEBbIE OOXAMW, BETep,
CMbIB NMOYBbI, NABOAKW, CENU U T.M.).

7.6.2 O6bcnepoBaHue 3T u oueHka yuwepba rpynnon crneuynannucToB n3
npeactasutenen BC, 3akasuymka n noctpagaBLUMX OT rpagobutmsa X03amncTB C
Bbl€340M Ha MeCTO rpagobutus.

7.6.3 Pesynbtatel obcneposanuss 3T ¢ kapTonM MapwpyTta obbesaa,
rpaHuuamu BblNageHns rpaga, nnowagaMmn noBpeXxaeHnn, Xxapakrepuctnkamm
rpaga W CONYyTCTBYIOLWMX SBMEHUW, a Takke pesynbTaTbl CpaBHEHUS
paguoSiOKaUNOHHBIX U Ha3eMHbIX ((hakTuyecknx) p[aHHbiXx 00 ocagkax
BKNto4vatoTcs B otyeT rno AB.

7.6.4 o pesynbTaTam obcreaoBaHMA COCTaBMSATCA Tenerpammbl 06
AB 1 nepepatotca 3akasuuky, B Pocrugpomet n I'Y «BlM'M».

7.6.5 OueHka m3nyeckom U 3KOHoMMYeckon addekTnuBHocTn I3 n
CTaTUCTUYECKON 3HAYMMOCTM [LOCTUTHYTOro adpdpekra OcCyLllecTBnseTca B
cootBeTcTBUM ¢ P[] 52.37.732.

30



PO 52.37.731-2010

8 Nopsapok obecneyeHnsa 6esonacHocTu N3

8.1 Mpwn noaroToBke 1 nposeaeHun N3 ocyLLeCTBNAITCA MEPONPUATUSA,
HanpasfeHHble Ha obecneyeHne BGe3onacHOCTM OBCyXMBatoOLWEro NnepcoHana,
HaceneHnsa, HapOaHOXO03SMCTBEHHbIX OOBEKTOB, a TakKe MoNeToB BO3AYLUHbIX
CydoB.

8.2 be3onacHocTb nepcoHana, ocyuwectenswowero AB ¢ nposegeHnem
npoTMBOrpagoBbiX CTpenbbd, obecneumBaeTca nyTem peanusauum Mep,
YCTaHOBMEHHbIX  MpuKaszamu U  pacnopsbkeHusmn  Pocrmgpometa U
PYKOBOOSALWMMM OOKYMEHTaMK, pernameHTUpyrLWnMMn NopsgoK NMPUMEHEHUS
npoTmBorpagoBbix komnnekcos: P 52.37.710, PO 52.37.601 n P 52.37.615.

8.3 besonacHoCcTb NoneToB BO34YLWIHbLIX CyOOB B panoOHe MpoBedeHus
NpPOTMBOrpagoBbIX cTpensb obecneymBaeTcs BbIMNOSTHEHNEM
NpPOTMBOrpagoBbIMN  nogpasgeneHnsmm u  opraHamu  YB[Ll TpeboBaHui,
N3NOXEHHbIX B MHCTPYKUUK [3].

8.4 be3onacHOCTb HaceneHuss U HapoO4HOXO3ANCTBEHHbIX OOBLEKTOB B
panioHax npoBedeHusi  MNpPOTMBOrpagoBbiX  cTpenbb  obecneudnBaeTcs
NpoBeaEeHNEM CIieQyOLLNX MEPONPUATUNA:

8.4.1 OnoBeleHNEM HaceneHusa nepen Hadvanom cesoHa u B xoge MNM3
Yyepes cpeacTBa MaccoBOW MHGOpMaUun, BbINYCKOM CneunanbHbIX NaMsaToK O
NpOTMBOrpagoBbIX CTpenbbax n o nopsake OENCTBMIA B Criydasix OOHapyKeHus
Ha 3emsie aHoMarbHO (pyHKumnoHuposasLwmx MIA.

8.4.2 YcTaHOBNeHMeM 3anpeTHbIX cekTopoB nycka NI B HanpaBneHusx
ropogos, ASC, asponopToB M rocygapCTBEHHbIX rpaHuL, B cooTBeTcTBumn ¢ P
52.37.710.

8.4.3 YcraHOBNeHMeM 3anpeTHbIX YrrnoB BO3BbILEHUS, MNPU KOTOPbIX
BbicOTa camonuksngauum MM Hag ypoBHEM 3eMnn JOMKHA ObiTb HE HUXe
1000 m, a makcumanbHasa BbicoTa ux noneta He Bbiwe 8000 m.

8.4.4 ObecnevyeHneM HagexHoCTH pyHKunoHmpoaHus NI nytem:

a) opraHusauum XpaHeHu4, nepeBO3KU n aKcnnyaTtauum
NPOTMBOrpagoBbIX  KOMMMEKCOB B COOTBETCTBMM C  TpeboBaHuaMU
HOPMaTUBHbIX JOKYMEHTOB [2 - 5];

6) cucTemMaTMyecKoro KOHTPOns ncnpaBHOCTU NpuMmeHsiemblx MU n I1Y;

B) npumeHeHus MM B npegenax rapaHTUNHbLIX CPOKOB UX FOAHOCTN.

8.4.5 VckrnovyeHneM BO3MOXHOCTU HECAHKLMOHUPOBAHHOIO NPUMEHEHUS
NPOTMBOrpagoOBbIX KOMMSIEKCOB NOCTOPOHHUMU JTIOObMU U HE MO Ha3HaYEHUIo.
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NMpunoxeHue A
(cnpaBO4HOE)

OcHoBHbIe noHaATUA o I'M

A.1 Knaccudmkauuma I'

A11 TT1 B 3aBucmmocT OT TepMOAMHAMUYECKUX YCIOBUA U
NPOCTPaAHCTBEHHOMW CTPYKTYpbl BeTpa B aTtMocdepe WMEKT pasfinyHyto
SIYENKOBYIO CTPYKTYPY, pPas3fN4HOE MPOCTPaHCTBEHHOE cTpoeHne KA un
pasnn4yHble 3aKOHOMEPHOCTU UX IBOSIOLINMN BO BPEMEHN.

A.1.2 Tlo 0COBEHHOCTAM CTPYKTYpPbl 1 guHamukun passutus M genstca [9]
Ha creayroLine OCHOBHbIe TUMbl (pUCYHOK A.1):

30
OcCHoOBHbIe TUnGI I'M
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JeHnA MY
XONOAHOMo

PucyHok A.1 — lNoBTopsiemocTb P, % ocHoBHbIX TUnos [T1 Ha CeBepHOM
KaBkase n cmHonTu4eckune cutyaumm, Npm KOTOpbIX OHW HabnogarTca
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— opgHosiveunkoBble [T1, obnadHasi cuctema KOTOPbIX COCTOUT U3
OCECMMMETPUYHbIX, HE B3aMMOLEWNCTBYIOLLNX MeXay CcOoOOM ManonoaBMKHbIX
n KopoTkoXuByLLNX KA, 3apoxagatroumxca B nobon yactm obnavyHom CUCTembl;

— HeynopsigodeHHble  MHorosvenkosble [Tl, obnayHas cucrtema
KOTOPbIX COCTOMT M3 OCECUMMETPUYHBbIX W HECUMMETPUYHBbIX crnabo
B3anMogencTeylowmx mexagy cobon KA, sapoxparowmxcs B nobon yactu
obnayHom cucTeMbl W AOBMXKYLIMXCSA B pPasHbIX HanpasfieHUsiX C pasHOoU
CKOPOCTbIO;

—  ynopsiioveHHble MHoroa4venkosble [T1, obnadyHas cucTtema KOTOpbIX
COCTOMT U3  HECUMMETPUYHbIX MNEPUOANYECKM  3apOoXXAalLMXCA  Ha
HaBeTpPeHHOM dbnaHre, B3aMMOAENCTBYIOLWNX Mexay cobon KA, aBmxkyLumxcs
B CeBepHOM nonyLwapum npenmyLLecTBeHHO Bnpaso, a B KOxxHOM nonywapum
BNEBO OT HanpaBfeHus BeayLero noToka;

— [T1 nepexogHoro TMna ¢ MogMuKkaunsamm, UMeoLWnMmn B CTPYKType U
AWHaMuKe pasBUTUS OCODEHHOCTU YNOPSAOYEHHbLIX MHOMOAYENKOBLIX U
cynepsiyenkoBbix [T1;

— cynepsi4enNKoBbIE I, cocTosdLme n3 OHON MOLLIHOW
HecummeTpuuHon KA, panutenbHoe Bpems CcyulecTBywwen B cTaauu
KBasMCTaLMOHAPHOro COCTOSIHUS WM OBuxXywenca B CeBepHOM nosnyLiapun
NpenMyLLecTBEHHO BNpaBo, a B KOXXHOM nonyLwapun - BNeBo OT HanpaBreHus
BeyLlero noToka.

A.1.3 'pag moxeT BbiNagaTb Takke U3 oTaeNbHbIX KA dpoHTanbHom
NOJSIOCbl PO30BbLIX O4aroB, NPeALlecTBYLWUX POPMNUPOBAHUIO TOTO UITU UHOTO
Tina M1,

A.1.4 TloBTopsaemocTb [T1 pasfnyHbIX TUNOB 3aBUCUT OT PErmoHasibHbIX
YCMNOBUN N MOXET U3MEHATBLCSA OT roga K rogy. HanmeHbLlyto NOBTOPAEMOCTb
(oT 5 % po 10 % cny4aeB) umetoT cynepayvenkosble M1 (pucyHok A.1), HO B
psge permoHoB oHuU AatoT oT 60 % Ao 80 % ywepba ot rpagobuTmii.

A.1.5 HecummeTpuuHble KA M1 no 0coBEeHHOCTAM CTPOEHUS 1 3BONIOLINK
BO BpemeHu aenatca (pucyHok A.2) Ha gBa knacca [10]:

a) C npaBOCTOPOHHMM pasBuUTUEM (pUCYHOK A.2), nmerowme obnactb
BOCXOAsILLEero notoka u obnactb HOBOro pocTa Ha MnpaBOM HaBETPEHHOM
dnaHre wn OBMXywMecs BNpaBo OT Begywero nNoTOKa, XapakTepHble
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npenmylleCtBeHHO ansd rm CeBepHoro nonywapuda, HoO oTMedarwwmnecda n B
KOxxHOM nonywapuu;

6) C NeBOCTOPOHHUM pasBUTMEM, WMelLlue o6nacTb BOCXOASALLErO
notoka M o6nacTb HOBOMO pocTa Ha JIEBOM HaBETPEHHOM naHre wu
OBUXYLLUMECS BNEeBO OT Beayllero noToka, valle BcTpevawouwmeca B [T]
FO>xHOro nonytuapusi, Ho oTMevatwLumecs U B CeBepHOM MnonyLuapum.

FpanoesIi

a) ouar Ha
N neeol naHre

MNpaposoe
obnako c
NeBOCTOPOHMM
pazBUTHEM,
XapakTepHoe
ona HKxHoro
nonywapua

6 MpanoBoe
) obnako ¢
- NpaBoCTOPOHHMM
Wl/‘ 45 dBZ paszBUTHEM,
XapakTepHoe ana 15 dBZ
N CeBepHoro 5 dBZ

r
XX 55 Bz

By

.

nonyLapua
[panoBEIR ovar
Ha NpaeoM

PucyHok A.2 — CTpyKTypa pagnoaxa cynepsiienkoBbiX 06nakos ¢
NeBOCTOPOHHUM a) 1 NPaBOCTOPOHHUM 6) pa3BUTMEM B yKa3aHHbIE MOMEHTbI
BpEMEHN

A.1.6 OO0Hosiyelikoeblie [Tl pa3BMBalOTCA B MarnorpagneHTHbIX MNonsax
MOHMKEHHOIO M MOBbLILWEHHOro AaBfeHNsa B AHU C ManbiMyM CKOPOCTSIMKU BeTpa
BO BceM crnoe obnakoobpasoBaHus (Vg; < 30 kM/4) n maneiMu caBuramm
BeTpa (y < 107 ¢') n umetoT cneaytoLme ocobeHHocTy [9]:

a) obnadHaa cucrtema OBObIYHO COCTOUT U3 HECKOSbKMX OOHOBPEMEHHO
CYLLECTBYIOLWMNX  MPOCTPAHCTBEHHO  M3OfIMPOBAHHbLIX  (MHOrgAa U He
N30SIMPOBaHHbIX) U HE B3aMMOLENCTBYHOLLMX MexXay coBon 0CECMMMETPUYHDbIX
KA, nmetownx pasHble ctagumn passntus (pucyHok A.3);

0) pagnoaxo KA B ropnsoHTanbHOM ceYeHUn MMEET OKpYrnyo hopmy u
nonepeyHblie pas3mepbl nopagka ot 5 4o 15 KM, a B BEpPTUKaNbHOM CEYEHUN -

34



PO 52.37.731-2010

OCECUMMETPUYHYIO (hOpMy, KOTOpasi CYLLECTBEHHO TpaHcdopMupyeTcs BO
BPEMEHN Y MOXET CNYXUTb Nnokasatenem ctagun pasBuUTUs;

B) nepsoe pagnoaxo KA noasnsetca nocne gnutensHoro (ot 20 go 30
MUWH) pa3BUTUS KOHBEKTMBHOrO obnaka u KoOHOeHCauWoHHOro pocTta obnayHbIx
yacTtuu. OHO 3apoXgaeTcda Ha CTaauMm Havarna KoarynsiuMoHHOro pocTta vyacTtuy,
Haf, 30HOM BOCXOASALLEro notoka B BUAE HaKpbIBalOLLEro ero cBepxy HaBeca u
obHapyxunBaetca MPJ1, korga pasmepbl 06nayHbIX YacTuy gocturatot donee
100 MKwm;

) nepBoe pagnoaxo rpagoobpasyowmnx KA 3apoxgaetca B obnactu
oTpuuaTeNnbHbIX TEMNepaTyp Ha BbICOTax OT 4 40 7 KM HaZ YPOBHEM MOPS;

AO) nocre nosiBNeHus NepBoro paguoaxa BbICOKO 3apoxaatowmxcs KA
oTMeyvaeTcsl ObICTpbI (B3PbIBHOW) POCT MOLLUHOCTW paguoaxa, MnornepeyvHblX
pasMepoB N BePTUKANbHOM MNPOTSHKEHHOCTU paamodaxa (B MepBy oyepenb
MakCMMyMa OOCTUraeT BbiCOTa NOBLILEHHOMO pagmoaxa), 1 3a4acTylo Yepes 5
- 10 MuH oOHapyxuBaeTca rpag, a 4depe3d 10 - 15 MMH oOTMevaeTcs
MakcumarbHas BblcoTa paguoaxa (Hg);

H. km
12 | 3) QOB | kar. OB Il kar.
10 +
Bl MecTo 3aceBa e
6 Cu Cong !
4L Cu Med ™ =
AN e A
b St
-20 -10 0 5 10
b}
—H=8km fj @B
Mecto 3aceBa
- P r;% @@
L H=2km f% f’\‘
— @
0 10  20km

a) aBonuUnsa BO BpeMeEHN BepTUKANIbHOIO cevyeHns pagunoaxa KA;
6) aBONIOLNA BO BpEMEHU FOPU3OHTasbHbIX ceveHnn pagmoaxa KA Ha
BbicOTax 2, 5 n 8 km. PekomeHaoyemMoe MecTo 3aceBa yKa3aHO LUTPUXOBKOW.
PucyHok A.3 — Cxema aontounn otaensHon KA B ogHosiyenkosbix [T1
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e) nocre AOCTWXKEeHUA MakCcMMyMa pasBuTus obriacTb NOBbLILLEHHOMO
pagmnoaxa c YyactTMuamMm ocafikoB HauMHAET pacnpoCTpaHATLCA BHU3 B obnacTb
BOCXOASALMX MOTOKOB, BbiNagaroLlne ocagkvi NoAasrsoT BOCXOAALME MOTOKU
N CTUMYIUPYIOT HUCXOASLUME MOTOKM, KOTOopble BedyT K paspyweHuto KA.
Moatomy KA atoro tuna M1 aensotca kopoTkoxusyLwmmm (ot 20 go 40 MuH);

X) ykasaTenem 30Hbl BOCXOASLLMX NOTOKOB ABMsieTca obnacTtb «cnadoro
pagnoaxay, B KOTOPOM BOCXOASALME MOTOKU BbIHOCAT ObnayvHble YacTuubl Ha
Gonblne BbICOThI, @ NPOAYKTbl KOHAEHCALMM 1 cybnumaumm He ycneBaloT 3a
BpeMs nogbema BbIpacT 40 pa3MepoB, CO34aloLLnX obHapy>KUMoe pagnoaxo;

n) KA manonogBwXHbl, HO MOryT rnepeMewaTbcsd C OTHOCUTESbHO
ManbiMKU cKOpocTAMM (OT 5 00 25 KM/4) MO pasHbIM HanpaslieHUsM U C
pasHbIMU CKOPOCTAMM (MO BIIUSTHUEM OpOrpacuyecKon LMpKynauum);

K) npu paspyweHnn ogHon KA B 4pyrom MecTte 3apoXaatoTcsa HOBbIE,;

1) KONIM4eCTBO OQHOBPEMEHHO cyllecTByOWnX KA 0b6bI4YHO TeM MeHbLLUE,
yeM DosibLeNn MOLWHOCTN AOCTUTaldT OHU B CBOEM Pa3BUTUU;

M) MeCTO 3apoxaeHmsi HoBbix KA HOCUT cnyyarHbIi Xapaktep u
onpegensdeTcd KOHTAKTHOW  KOHBEKUMEN, OOYCOBMEHHON  XapaKTepom
penbeda n nogctunarowen nosepxHoctTu. B ycnosusax CeBepHoro KaBkasa
pa3BuTMe ogHosivenkoBbixX [T1 3a4acTylo HauMHaeTCs Hag ropamu B NepBOW
NOSIOBMHE [OHA W TMOCTENEHHO WX pasBuUTUE nepemMellaeTcs (BO BTOPOM
NofiOBMHE [OHS1) B NpPearopbs M nNpuMblKalowyo paBHUHY. HoBble KA
3apoXgarTca He3aBMCUMMO OT MECTOMOSMOXEHNA npeabiaywmx mn  cnabo
apendyroT  Hag MECTHOCTbO C  pasHOWM CKOPOCTbO UM MO pasHbIM
HanpaBneHUsaM;

H) BCNeacTBME KOPOTKOrO0 BPEMEHM XU3HW M Maron noaBwkHocTu KA
rpag M3 HMX OObIMHO BbiNagaeT MoKaNbHbIMU MATHAMM C MOMNEPEYHbIMU
pasmepamu o1 0,1 O 6 KMm.

A.1.7 QO6nadHble cuctembl MHorosvenmkoBbix [Tl coctoaT wu3
HECKONbKNUX OOHOBPEMEHHO cyulecTByowmx KA, Haxogawmxca Ha pasHbIX
cTagusix pasBuTUd, UMEoLWKMX nonepeyHblie pasmepbl nopagka ot 20 oo 90 km
N BbiCOTbl pagnoaxa ot 10 go 14 km. B 3aBucMMOCTM OT NpOCTPaHCTBEHHOM
CTPYKTYpbl BeTpa B aTtMocdepe MOoryT peanu3oBaTbCs TPU PasfnYHbIX MO
CTPOEHMIO M  OMHAMUKE  pasBUTUS  noatuna  MHorosidenkoBbix — [T1:
ynopsiAOYEHHbIE, HeynopsaoyYeHHble 1 cnabo opraHnsoBaHHble [9].
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A.1.7.1 HeyrnopsidoyeHHbIe MHo2054elKosble [T]1 aBnatTca nepexoaHbIM
TUNOM MPOLECCOB OT OOHOAYEMKOBbLIX K YNOPSAAOYEHHBIM MHOrOAYENKOBbLIM.
OHn pasBuBalOTCA B [OHW, KOrga HanpaeneHve BeTpa B aTMmocdepe
N3MEHSIETCA C BbICOTOW (Hanpumep, B MPU3EMHOM CJlIO€ - BOCTOYHbIN, B Croe
oT 3 40 5 KM — toro-3anagHbin, B crnoe oT 5 Ao 8 KM - ceBepo-3anagHbii U T.M.),
a ero CKOpoCTb 3HauuTenbHa Ha BCeX BbiCOTax. lTakaa CTPyKTypa BeTpa
obycrnosnueaeT acMMMETPUIO KOHBEKTUBHLIX siveek (KA), Haxogawmxca Ha
nepudepnn obnayHom cUCTeMbl, padHoe HanpaBfieHUe HakroHa U HaBeca UX
paguoaxa W Aaxe pasHble HanpasneHnst U CKOpPOCTM nepemelteHna. Ux
0COBEHHOCTAMM ABNSAETCA crneaytoLlee:

a) obnadyHas cucTemMa COCTOUT W3 HECKONbKMX, a 3ayacTylo Wu3
MHOXecCTBa crnabo B3ammogencTByroWmMX Mmexay cobon KA, Haxogswmxcsa Ha
pasHbIX CTagMax pa3BuUTUS;

6) KA B 3aBUCMMOCTM OT CBOEro MEeCTOMOSOXEHUS MOTYT UMETb pa3Hoe
CTpOeHMe: Haxogswmecs B UeHTpe obnayHon cucTtembl NpenmyLLeCTBEHHO
OCECUMMETPUYHbI, a Ha nepudepumn obradyHon cuctemMbl OBbIMHO WMMENT
HECMMMETPUYHOE CTPOEHMEe W HaBeC paamodaxa, YyKasbiBawlWunu Ha
MECTOMNOSIOXEHNE BOCXOAsLLEro NoToka (pUcyHok A.4);

B) HarnpaBleHne HaBeCa pagnoaxa AlA pa3HbIX KA oBblvHO pa3nnM4HoO "
CBA3adHO C HarnpasJieHNnem ,D,eVICTByIOU.leFO Ha HUX TOTOKa, NO3TOMY HaBeEeC
paanoaxa KA moxeT ObITb OpUeHTUpOBaH KaK BMpaBoO, TaK N BJ1eBO OT
Beayulero noToka. CooTtBeTcTBEHHO, KA MOrytT MMeTb npaBoOCTOPOHHEE nnoéo
J1IEeBOCTOPOHHEE pa3BUTUE,

rN KA moryt BosHukatb B nobon 4actm obnavyHom CUCTEMbl U UMETL
pasnuyHble HanpaBfeHNUsa N CKOPOCTN NepeMeELLEHNS;

JJ,) MECTO BO3HMKHOBEHMS HOBbIX KA u guccmnauum CTapblX TpyaHO
npeackas3atb, YTO OCJIOKHAET AB Ha Hux;

€) HanpasneHne N CKopocTb nepemeweHns KA MOXeT cyLiecTBEHHO
OTNUYaTbCH;

)K) rpad MoOXeT BbiNagaTb NMATHaAMUN M3 ManonoaBM>KHbIX KA n nonocamm
N3 HECMMMETPUYHbLIX NMepemMeLLaroLLnXCA KA.

A.1.7.2 YnopsiOoyeHHble MHoz2o0si4Yeltikosble [Tl nmelT poHTanbHoe
NPOUCXOXOEHNE U pa3BMBaAlOTCA B [AHW, KOrda HanpasfieHuMe BeTpa B Croe
obnakoobpas3oBaHNA MOYTU HE MEHSIETCS, @ ero CKOPOCTb pacTeT C BbICOTOW.
CkopocTb Begyuiero notoka Vgg Bapbupyet oT 40 go 100 km/4 Cosur BeTpa

06bl4HO yMepeHHbIt oT 10* go 5.10° ¢'. Hanuume Takoro capura BeTpa
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obycnosnuneaeT acMummMmeTpuyHoCTb KA 1 B oTnnune ot KA ogHosiuenkoBbix [T1,
obecneumBaeTca INMWb YacTUYHOE TOPMOXEHME BOCXOASLMX MOTOKOB
BbiMagaowmnmMmn ocagkamn n onee npoaosmkKUTESNbHOE cyllecTBoBaHue KA.
OHn npenctaBnsalT coOOM KnacC XOPOLIO OPraHU30BaHHbLIX MO CTPYKTYpe U
OnHamuke  passutusa  [T1,  wumewowmx  cnegywuwme  oTNNYUTENbHbIE
0CcOBEeHHOCTH:

a) obnayHasa cuctema O06bIMHO cocToMT U3 Tpex u bBonee
HECMMMETPUYHBIX B3anMOAENCTBYOWMNX Mexay cobon KA n nepuognyvecku
obHoBNSIETCS 3a cHET pas3BUTMA HOBbIX KA;

0) HoBble KA 0OblMHO 3apoxgaloTcs HaBeTpeHHOM driaHre obnadHown
cuctembl (B CeBepHOM nonyLiapum Ha npaBOM HaBETPEHHOM dofaHre, a B
FO>XxHOM nonywapun Ha NeBoM HaBeTpPeHHOM bnaHre), a guccmnauus crapbix
KA npoucxoanT Ha nogBeTpeHHOM (praHre;

B) ycuneHue ovepegHon KA npuBoauT K 3apOXOeHUI0 Ha ee npaBoM
dnaHre HoBon KA, koTopas, bbICTpo pa3BnBasiCb, CBOMMWN OCaikaMn YaCTUYHO
nogaBnseT BOCXOAALMW NOTOK, NUTAKOLWMA NpeablayLyo (MaTepuHcekyro) KA,
NpuBOAMT K ee ocnabneHuio n guccunauuu,

r) nepuvoauyHocTb rnosBreHna HoBbix KA B ycrnoBusx CeepHoro
KaBkas3a coctasnseTt ot 10 go 30 muH;

|

PacTtekalowminca noTok
(za cTpaHuUy)

— HanpaeneHne
nepemeLyeHns

HAuelika n-2

Brekaowuii
NoToK

n,n-1,n+1-Homepa KA
PucyHok A.4 — Cxema 14eNKOBOWN CTPYKTYPbl 061a4HOMN CUCTEMBI
ynopsinoveHHoro mHoroavenkosoro Tl no bpayHuHry n dyty [11]
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JJ,) 3a BpemMsa cyuwectBoBaHUA YMNOPAOOYEHHbIX MHorosiyenkoBbix [T1
MOXET pa3BMBaTbCA HECKOJIbLKO, a MHOIraa " JeCATKU KA;

e) KA mHorogauernkosoro M1 MeloT CTpYKTYpy U noeBeaeHune, nogobHble
ofHos4enkoBbIM [T1, HO NPV 3TOM NMEKT 3HAYUTENBHYIO aCUMMETPUYHOCTDL U
HaKIOH B HanpasfeHun nepemeLleHns unm BnpasO OT Hero B BUOE HaBeca
MOLLHOrO paguoaxa, SBSKOWErocs ykasatenem obnactm BOCXOOALMX
MOTOKOB, BblAENSAEMON B CTPYKType pagmoaxa kak obnactb crnaboro pagmoaxa.
Bpems cyuwectBoBaHus 3atonM obnactu coctaBndetr ot 10 go 20 muH, a
CKOpPOCTb BOCXOAALLMX MOTOKOB MoXeT gocturatb oT 20 go 40 m/c;

) rpafoBbIi o4ar pacrnonaraeTcs NPeMMyLLECTBEHHO Ha HaBETPEHHOW
cTtopoHe KA, a obnacTb BocxoAsLLero noToka - Bnepeay u npasee rpagoBoro
ovara. [pagoBbIi 04ar UMeeT HakMoH B CTOPOHY 30HbI BOCXOAALLMX MOTOKOB,
obpa3sys Haf Hell HaBeC MOLLIHOTO Paanoaxa;

M) HaBec paamoaxa rpagoBblx KA o06blMHO HanpaeneH BApaBo OT
HanpasneHus cmeleHns obrnavyHon CUCTEMbl M BNpaBO OT HanpasBfeHUd
nepemMelleHnsa KA,

K) nepBoe pagmoaxo rpagoBbix KA obblMHO 3apoXgaeTcs Bbllle YPOBHS
nsotepmbl 0 °C (Ha BbicoTax OT 4 0 8 KM);

n) HanpaefeHue nepemMeweHna obnadHonm cuctembl (T. €. U3
pacnpocTpaHeHnsa npouecca o6nakoobpaszoBaHUs) OTKNOHSETCS BrNpaBo OT
HanpaBneHus BeayLllero NOoToKka Ha yron S, Bapbupylowmn B npegenax ot 5°
no 40° (oH cknagbiBaeTcs n3 nepemelteHns KA n nepnogmnyeckoro passutmg
HoBbIX KA Ha npaBom donaHre);

M) KA gBuxyTcst BneBo oT obnayvyHon cuctemsl (noa yrnom ot 0° go 30°),
HO BMpaBo OT BeAyLlero notoka (Ha yron ot 5° go 40°, kotopbin Tem 6onbLue,
4YyeM uHTeHcusHee [T1;

H) CKOPOCTb NepeMeLLeHns obnayHom cuctemol oT 2 oo 2,5 pas MeHbLue
CKOpPOCTM BeayLLero notoka, a KA orcraloT oT Hero npumepHo ot 1,5 go 2 pas.
Mpuyem cnabble KA yBnekatoTcs BegyLLmMM NOTOKOM, a MOLWWHbIE rpagoBble KA
OTCTalOT OT HEro 1 ABMXKYTCS BMNpaBo;

0) ckopocTb nepemelteHnss KA sBapbupyet B npegenax ot 30 go 50 km/v,
pocturas ndorga 80 Km/v;

n) rpagobutus npm atux Tl moryT HabniogaTbCs M3 HECKONbknx KA,
KaXkgasa M3 KOTopblX AaeT nonocy rpaga obbi4HO oT 3 4o 10 KM wWupuHoOmM n ot
10 po 50 kM AnNuHOM, MNO3TOMY rPagobUTUA OXBaTbIBAKOT 3HAYUTENBbHYHO
TeppUTOpMUIO.
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A.1.8 I'M nepexodHo20 muna ¢ MOOuUUKaAUUSIMU TakKKe OTHOCATCH K
Knaccy  XOpowWoO  OpraHn3oBaHHbIX T, NPOMEXYTOYHbIX mMexay
yNnopsgo4YEHHLIMU MHOTOSIMENKOBLIMU U CyNnepavYenkoBbiMM N pa3BMBalOTCS B
OHW C BbICOKOW  KOHBEKTUBHOW  HEYCTOMYMBOCTBO U MOBbILWEHHbLIM
BrnarocogepxaHmem aTtmocdepbl, Korga BeTep OAHOro HanpasneHus
HapacTaeT C BbICOTOW, HO B NPU3EMHOM CMNoe MMEET HanpaBneHne, OTNn4YHoe
OT BeTpa B cpegHemM cnoe obnakoobpasoBaHus. Wx  passututo
BnaronpuATCTBYET NPOXOXAEHME XOSIOOHbIX (PPOHTOB U (PPOHTOB OKKITHO3UU
no Tuny xonogHoro. Atn M1 conpoBOXOaTCA NHTEHCUBHBLIMWU rPagodUTNAMM
n umetoT [9] YeTblpe nogTmNa:

A.1.8.1 lNepsbiti nodmun 'l nepexogHoro Tuna Ha CTagusix passBuUTUsS U
auccunaunm obbiMHO coctouT M3 2 mim 3 KA un mmeer ocobeHHoCcTH
ynopsifo4eHHOro MHOrosf4ENKOBOro npolecca, a Ha BTOPOM 3Tane, Ha ctagum
MaKCUManbHOro pa3BuUTUS, oTMevaeTcs JOCTaTO4YHO AnuTenbHoe
cywectBoBaHne ogHon MolHon KA, umerowen OoCOBEHHOCTU CTPYKTYpbl U
AVHaMUKK pas3BUTUS cynepsdenkun (pucyHok A.6).
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i’MCYHOK A.5 — XapakTtepHas kapTuHa asonouuun [Tl nepexogHoro tvna
nepBoOro nogrtuna (cTpenkamun nokasaHo HanpasneHue nepemelteHnst KA c
yKaszaHHbIMWU HOMepaMu)

Ha TpeTbem aTane cynepsidenka TpaHCcoOpMUpPYeTCH B yNOPSa0YEHHbIN
MHoroa4venmkosbin [T, KA B Hem, Kak M B crnyyae YnopsgodYeHHbIX
MHorosiyenkoBblix  [T1, HeCcMMMETPWYHbI, UMEKT HaBeC paanoaxa,
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OPUEHTUPOBAHHLINM BNpaBO OT HanpaBfeHus nepemewieHnsa Ha yron ¢ ot 0°
no 40°. HanpaeneHne nepemelleHna KA Ha cTagum MakcMmarnbHOro pa3suTius
OTKINOHSETCA BNpaBo OT Beaywero notoka Ha yron ot 0° go 30°;

A.1.8.2 Bmopot nodmun I'TT nepexogHoro tmna CoCToUT U3 HECKOSTbKUX
nepuoanyeckn BO3HUKaKOLWMX Ha npaBoM dnaHre HoBbix KA, HO B oTnn4dne ot
YyNopsAOYEHHbIX MHoroa4venkoblx [Tl KA npocTpaHCTBEHHO pasHeceHbl (MX
pagmoaxo msonupoBaHO Apyr oT apyra). CTpykTypa U OWMHaMUKa pasBUTUSA
Kaxxgon KA npm 9TOM HanomuHaeT OCOOEHHOCTU cynepsideek C HaBeCOM
pagmoaxa W KBasWHenpepbiBHbIM  OOHOBNEHMEM BO  (OPPOHTaNbHOW
npasognaHroBon 4actn. Ha CeBepHom KaBkase B TeyeHWe AOHS MOXeT
HabntogaTtbes oT 5 0o 7 Takmx KA, kaxgas u3 KoTopbix AaeT norocy rpaga.
Hosble KA doopmupyroTcs nosagmn v cnpasa OT npeabiaylien Ha yaaneHum oT
20 po 30 kM n ¢ nepuogmyHocTteto oT 40 oo 60 mMuH. lornockbl ocagkoB K3
kaxxgon KA obblyHO napannenbHbl gpyr Apyry U OpueHTUpoBaHbl BrpaBo OT
BeOyllero noToka, a npouecc obnako-rpagoobpas3oBaHns OTKIOHSAETCA
BNpaBoO OT BeAyLLlero notoka Ha yron go 90°;

A.1.8.3 Tpemud nodmun M1 nepexogHOro Tuna Ha nepBoM atane umeeT
CTPYKTYPY U OCOBEHHOCTU CynepsvYenkn CO 3HAYUTESbHbIM OTKIOHEHUEM
HaBeCa pagumoaxa BMpaBO OT HarnpaslieHUs rnepemelleHus. B ganbHenwem
HaBeC pagumoaxa MNOCTENEeHHO pasBopayMBaeTCs MO HarnpasrieHUIo
nepemMeLleHnsa, a Ha HaBeTpeHHOM donaHre d¢OpMUPYeTCs HOBLIM HaBecC
pagnoaxa (MHa4ve roBopsi, BTopasi obnactb BocxoasLmx NnoTokos). [1Ba HaBeca
pagnoaxa ogHOBpeMeHHO cyliecTByloT B TedeHne 10 - 20 MuH, nocne 4ero
cTapblll HaBec ncyesaet. 3a Bpems cyuiectsoBaHud 1 moxeT HabnogaTbes
HEeCKONbKO Takmx UMKnoB. HaBec pagnoaxa opMumpyeTcsi Ha HaBeTPEHHOM
dnaHre nog yrnom 90° K HanpaeneHul nepemeLlieHns wWwTopma, MOTOM
pasBopayMBaeTCsl OO0 HanpaeneHust nepemelleHns. B 310  Bpemsa
dopmMunpyeTcs Ha HaBeTpPeHHOM donaHre HOBbIM HaBeC, KOTOpbIM Takxe
Ha4YMHaEeT pa3BopavynBaTbCs Ha MNOABETPEHHYI CTOPOHY. MNMogobHble poTaumm
30Hbl BOCXOAALWMX MOTOKOB C LMKANYHOCTbIO okono 90 MMH OoTMevaloTcs n B
MOLLHbIX MHOrosidenkoBbIx [T1;

A.1.84 B 4yemeepmom noOmune [Tl nepexogHoro Tuna nocne
NosBNEHNA OBYX 30H MNUTaHUSA cynepsiyenku B 06nactu HOBOro HaBeca
pagnoaxa dopmupyetca HoBada KA, kotopass ObICTpo ycunuBaeTcs W
npeBpawaeTca B CynepsiyenKy, a cTapasi OTTECHSIeTCS Ha MoABETPEHHbLIN
dnaHr u guccunupyet. locne aToro BHOBb HabniogaetTcs cynepsayvyenkoBbIn
['T1. Nonoca rpagoBbIX 0CagKoB MNpyY 9TOM HENPEepPbIBHA, HO UMEET U3STOMBbI.
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A.1.9 Cynepsiyelikoebie Tl 06bIMHO POPMUPYIOTCA NPU NPOXOXKAEHUM
(OPOHTOB OKKIIO3UM MO TUMY XOSIOAHOrO B OHW C YMEPEHHOW W CUNbHOM
KOHBEKTUBHOMW HEYCTOMYMBOCTLIO, BbICOKMM BriarocogepxaHmem aTmocdepsbl
0OCODEHHO B NMpPU3eMHOM crioe, rae opMmpyeTcs BOCXOoasLWMM NOTOK. BeTep
(CoO cpegHUM 1 CUnbHbIM COABUIOM) MMEET O4HO HanpaBfeHue B CpeaHEM U
BepxHeM crnoe obnakoobpaszoBaHNA 1 Pas3BoOpPOT B HMXKHEM Crioe Tpornocdepsbl
npumepHo Ha 90° (C Hro-BOCTOMHOrO Ha toro-zanagHblin). Takaa CTpykTypa
BeTpa OGnaronpusaTcTByeT NPOCTPAHCTBEHHOMY  pasgeneHunio  obnactu
BOCXOAALLMX MOTOKOB W BbiNagaroWMX OCAAKOB, WCKNKYasi, TEM CaMbiM,
nogaBrieHne BOCXOAALMX MOTOKOB OcagkamMu m obecrneymBas OnuTenbHOe
cywectBoBaHue cynepsadyerkn. CynepsadenkoBble [T1 aBngwTca Haubonee
MoLLHbIMU cpeau ['T1 n nmetoT [9] cnegyrowme ocobeHHOCTH:

a) obnadHas cucTtema COCTOUT UX O4HOW cBepxMolHon KA, nmetoLen
OObIYHO  ANAUATUYECKYD OPMYy, C XapakTepHbIMW [OPU3OHTaNbHbIMK
pasmepamu ot 30 oo 50 km n BbicoToM OT 11 00 16 KM;

6) xapakTepHOM OCOBEHHOCTbIO Cynepsyeek SABNSeTCs HanuuMe Ha
HaBeTPEeHHOM dnaHre obLMpHOro Haeeca paamoaxa (pucyHok A.6). Hasec
pagmoaxa SIBMASEeTCs yKasaTenem Hanuyusi MOLLHOrMoO BOCXOASILEro noToka,
ckopocTb koTtoporo W coctasndet ot 20 go 40 m/c. OcHoBaHne obnactu
BOCXOAsLLEro noToka BblaensdeTca B Buae obnactu cnaboro paguoaxa,
OrpaHM4YEHHOro BO (PpOHTaNbHOM WM NPaBOdNAHrOBOM 4YacTsX BbICOKMMM
rpagneHTamm OTpaaeMoCTU M KPHOKOM paguoaxa B MPU3EMHOM croe, a
CBEPXY HaKpblBaeTCs HABECOM MOLIHOro paguoaxa (MHorga W CBECOM
pagnoaxa). Obnactb HaBeca pagumodxa MOXET MU3MEHATbCA B pa3mepax, Ho
COXpaHsieTcsa NPOAOITKUTENBHOE BPEMS;

B) rpagoBbii O4yar M 30HaA MOBbLILWEHHONO paguoaxa B cynepsiyenke
COBUHYTbl Ha HaBETPEHHLIM (priaHr K pacnonaralTCca Ha CTbike C 30HOW
MOLLIHbIX BOCXOASALLMX MOTOKOB U YAaCTUYHO HaKpbIBaOT €€ (PUCYHOK A.6);

) pasBuTUIO cynepsaveek obbIYHO NpealecTsyeT obnadHas cuctema ms
Heckonbknx KA wnu d¢poHTanbHaa nosioca rpo3oBbiX o4varos. [lpy 3TOM
cynepsiyerka opmupyetca 13 HoBouM KA, 3apoxgarowencs Ha npaBoM
donaHre u HECKONbKO Bnepean obnavyHom CUCTEMBI,

a) nocrnie  OpPMMPOBaHUS  cynepsiyerka npuobpeTaeTr  XopoLlo
OpraHn30oBaHHYD CTPYKTYPY, KOTOpasd COXpaHAETCA B TeYeHWE ANUTENbHOM
cTagun KBasncTauMOHAPHOro COCTOSIHMS, B KOTOPOW oHa 6e3 cylleCTBEHHbIX
N3MEHEHUN XapaKTEPUCTUMK MOXET CyLLecTBOBaTb [0 HECKONbKux 4vacos. B
3TOM cTagum cynepsidyenka nepemeLllaeTcsa noyTv NpPsIMOSIMHEMHO CO CKOpPO-
CTbIO MPUMEPHO B 2 pasa MeHbLLE CKOPOCTM BeayLlero noToka, OTKINOHSASCH OT
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HanpasneHus Begyliero notoka Ha yron ot 10° go 90°: BnpaBo — B crny4vae
NPaBOCTOPOHHENO PasBUTUSA U BNEBO — B ClyyYae NIeBOCTOPOHHENO pasBuUTUS;

H, km a) BepTukanbHble ceveHNA cynepaqeiki B cTaaum passumn W 3penocTi
Frpon = 16.7 Hepon —1|6?m Hipon = TB.7 Hipon_=16.7 km \
16 ‘ 16 16 16
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a) BepTuKanbHble CeveHns B U30NMHUSX Z: B nepuog 3apoxaeHus B 18%, B
ctaguu passuTus B 18* 1 18" 1 B ctagum 3penoctu B 19%°; 6) kapTbl
NpyYBEAEHHON BOAHOCTU BCeli TONLLM 0Bnaka; B) KapTbl NpUBEAEHHOI

BOZHOCTW MEPeoXSIaXaeHHOro crnosi obraka.

PucyHok A.6 — 3Bonouusa CTPYKTYpbl paguoaxa cyrnepsiyerniku B npolecce
pas3BUTUA 0O CTaaun 3periocTu
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e) Nno Mmepe pasBuUTUS cyrnepsiyenkun Bce apyrve KA pacnapatoTes, U K
MOMEHTY ee MakCuUMarbHOro pasBUTUA B paguyce HECKOSIbKUX OEeCATKOB KM
apyrux KA He Habnogaetcd. B TedeHne ogHoro gHsa MoxeTt HabnogaTbecs ot 2
00 4 cynepsiyenkoBbiXx 00nakoB, pa3HECEHHbLIX BO BPEMEHU 3apoXxaeHnsa oT 1

Ao 2 4 u B npoctpaHctee oT 30 go 70 km [9].

a)

Gast chpoHT

O6nacTe KOHBEPreHUUK N
G opMUPOBaHUA OCHOBHOIO
BOCXOAALLErO NOTOKA

6) ThINoBAA Y4acTh Kynon =<,
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DICHOBAHKWES
Bez ocankos

a) Bug ceepxy; 6) sug cboky
PucyHok A.7 — Cxema obnia4yHom cnctemsbl cynepavenkosoro obnaka [11]

A.1.9.1 Cynepa4enkoBbin [ 00bIYHO COMNpoBOXOaeTcs

KaTacTpodumyeckummn rpagobutnamm Ha nnowaan wupuHon ot 10 oo 15 km u
ONTMHON OT HeCKonbKuX pecatkoB kKM go 200 km. OuameTp Bbinagarowero

rpaga MOXeT MHoraa aocturaTtb 6 cm 1 bonee.
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A.1.9.2 bornblas npogormMKUTENbLHOCTb XU3HWU cynepsidyeek obycnoBreHa
TaKkxe TeM, YTO MHTEHCMBHbIE rpafoBble U NUBHEBbLIE OCaAKVU HA HAaBETPEHHOM
dnaHre cTuMynupyloT @QopMupoBaHMe MOLLHOMO HUCXOOALWero noToka,
KOTOpPbIA, pacTekadcb Yy MOBEPXHOCTU 3emMnu, obpasyeT Me3odpoHT (Gast
pOHT Ha pucyHke A.7), pacnpoCTpaHsSLWNNCA Bnepeau 30Hbl OCadKoB U
obycrnosnuearOLMn  BbIHYXOEHHBIAW  nogbeM  npefobriayHoro  BO3Ayxa,
CKOPOCTb KOTOPOro 3Ha4YuTesNibHO BO3pacTaeT Bbille YPOBHSA KOHAEHCauun 3a
cyeT BbleneHust TensnoTbl KOHAeHcauun n obecrneymBaeT MWHTEHCUBHOE
rpagoobpasoBaHMe. BbinageHMe WHTEHCUMBHbLIX OCafKOB NogaepxuvBaeT
CcyllecTBOBaHMEe Me30(poHTa, KOTOpbIN CTUMynupyet dopmMnpoBaHue
MOLLHOM CTPyM BOCXOAALLEro noToka. Takon YyCToMYMBbIN MpoLecc
rpagoobpasoBaHMs UMeeT HenpepbiBHOE pacrnpoCcTpaHeHWe B MNPOCTpaHCTBe
3a CYeT KBa3MHENpPeEpbIBHOrO OOHOBNEHUS BO (OPOHTANbHOM YacTn MU
paspylieHmst B TbirioBon. O6HOBNEHMe BO OPOHTaNbHOW YacTu NPOUCXOAUT
anckpeTHo [9, 11 - 12] 3a cyeT pasBuUTUA C NEPUOANYHOCTBIO OT 2 0O 5 MUH
duaepHblx 06nakos, NepBoe pagmMo3axo KOTOPbIX BO3HWKAET HA HAaBETPEHHOM
dnaHre HaBeca pagmoaxa u CrimBaeTcsa C HUM MO Mepe pasBUTUS.

A.2 Ctaguu rpagoobpasoBaHuA

A.2.1 lNpouecc rpagoobpa3oBaHusi, HE3AaBMCUMO OT Tuna U CTPYKTYpb
obnakoB, YCNOBHO AennTcs Ha veTblpe ctagum [9, 10, 13]:

— (hbopmupoBaHMe ycnosui 3apoxneHuns rpaga;

— 3apoxaeHue rpaga (obpasoBaHue 3apoabllen rpaguH);

— pOCT rpaga;

— BblNageHue rpaga.

A.2.2 Cmadus ¢gbopmuposaHus ycriogul 3apoxx0eHusi epada NpoxoauT B
pa3BMBalOLLLEMCS KOHBEKTUBHOM OOfake B TeYyeHWe ANUTENbHOro BPEMEHW,
kKoTopoe BapbupyeT oT 20 0o 40 MUH B 3aBUCUMOCTU OT TEpMOANHAMNYECKOro
cocTosHMA aTMocdepbl. Ha aton ctagum npoucxoamt popMmupoBaHne CTpyu
BOCXOASLLEro NoToKa, yBernmyeHne BoAHOCTM MernKoKanenbHon dpakunm (Queg,
r/M3) N KOHOEHCAUMOHHbBIA POCT YacTul,. YBennymBasacb BO BPEMEHU, CKOPOCTH
BOCXOAALWMX NOTOKOB AgocTturatoT 3HadeHun W ~ 5 - 7 m/c. MenkokanenbHas
BOAHOCTb o6naka gocturaeT 2 - 4 r/m° (moutn agmabatmyeckoro 3HavyeHus),
KOHUEHTpauma obnayHbiX Kanenb OOCTUraeT 3Ha4YeHUus 108 < N < 10° M3, a
MakcumarnbHbin gnameTp kanenb 100 MKM npyv MOOanbHOM 3HAYEHUMU OKOSMO
10 MKM.
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3aJonro Jo 3apoXaeHnsa NepBoro paamoaxa B BepxHen Yactu obraka Ha
€CTECTBEHHbIX fapax cybnmmaumm v 3a cyeT aBTo3aceBa M3 HaKoBallbHU
3penbix Ce nosiBNATCA KpUcTanmbl, Morywme gnurensHoe spemsa (oT 15 go
20 MWH) pacTu 3a CYeT NMeperoHkM napa c Kanesib, a B AanbHenwem 3a cyeT
003epHeEHMNA npeBpallarTca B Kpyny MWUITIMMETPOBLIX pasmepoB. JTa
cCcTagusa 3aBepluaetTcsd dOpPMMPOBaAHMEM MUKPOMPU3NYECKUX U AUHAMUYECKUX
YCNoBUM AN 3apoXOeHUa 0cafKkoB, MOABNEHMEM 3apofblllen O0CanKoB,
Ha4anom UX rpaBUTaLUMOHHOIO PoCTa U 3apoXaeHneM NepBoro pagnoaxa c Zqg
okono 15 dBZ. B 3penbix HECMMMETPUYHLIX rpadoBbiXx obrakax ata cragus
npoxoanT B oMAepHbIX obnakax, nepBoe pagmodaxo KOTOPbIX CnvBaeTcs C
dopOHTarIbHOM YacTblo HaBeca paamnmoaxa OCHoBHoro obnaka. Npu 3apoxaeHuu
nepBOro pagnoaxa B nepeoxsiaxngeHHon vactu obnaka ocagkoobpasoBaHue
naoeT depes negsaHyro asy, u KA moryt gocturaTb rpagoBOro COCTOSAHUA, a
npun ero 3apoxageHun sé6nmsn 0°C 1 HUxXe obpasytoTca ocagkm B BUAE SOXKOA U
KA penko nepepactatoT B rpagoBoe COCTosiHMe. boree BbICTpbIN MeXaHU3M
pocTta negdaHbix Yactuy, (no bepxepoHny-OuHaanseHy) obecnevnBaeT bornee
BbiCTpoe pa3suTue rpagoonacHblx KA B cpaBHEHMM C He rpaoonacHbIMN.

A.2.3 Cmadus 3apoxdeHus epada npoxoaut B obnactu cnabbix (4o 5
M/C), HO HapacTalLlmMxXx BO BPEMEHU BOCXOAALUMX MOTOKAX, Ha Kpyne wunu
Kannsax, BO3HMKAKOLWNMX HA MMraHTCKMX siapax koHaeHcaumn. K KoHuy ctagum
3apoXXaeHus rpaga KoHUeHTpauus obnadHbix kanenb anameTpom ot 5 go 150
MKkM cocTaensieT 108 < Nk < 10° M, kanenbHas BogHocTb oT 0,5 0o 4,0 r/m°, a
KOHLEHTpauma Kpynbl gmameTtpom 0,6 0o 2 mm gocturaet 10°% < Nkp < 10* m3
[14 - 15].

A.2.3.1 3apogbllamMu rpaga siBNAKTCA Kpyna nubo 3amep3luasl Kanss
anameTtpom okormo 1 mm [14 - 15] ¢ pas3nnuyHOM UX NOBTOPHAEMOCTHIO.
dopmmpoBaHme obomnx TUNOB 3apoAblllen HaYMHAEeTCs Ha HavanbHOM CTaguu
rpagoobpasoBaHus 3a40fro OO MNOSABMIEHUA MNepBOro paguoaxa u Tpebyet
ASIUTESNTbHOrO BPEMEHW.

A.2.3.2 KpynsiHble 3apofbilin rpaga Moryt obpasoBaTbCa NyTeM pocTta u
003epHEHNSA KPUCTanNMoB, MNOSBASIOWMXCA Ha paHHUX CTaguax pasBuUTUSA B
BepxHen vyactn KA. MNpu aTom oHM MoryT nonagatb B 6onee GrnaronpuaTHble
YyCNnoBuA pocTa, OMnycKasiCb BOOSb rpaHuy Bocxogsuwero notoka [11, 14], a
Takke C TMPOHUKAKLWMMMK JIOKANIbHbIMU  CTPYSIMM  HUCXOOALIMX MOTOKOB.
AnutenbHocTb cTagnn hopmmnpoBanma (oT 20 oo 40 MuH) BrNonHe gocraTtoyHa
ANS AeHOPUTHOro pocTa, 063epHEHUs 1 NpeBpaLLEHNS KPUCTanIoB B CHEXHYIO
Kpyny. OM@EKTUBHBIM WUCTOYHUKOM CHEXHOW Kpynbl MOXeT ObITb Takke
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aBTO3aceB WM 3aCeB M3 HakoBarbHW cocegHUX OO6nakoB arperatamu
KpuUcTannoB, KoTopble GbICTPO (3a BpeMst oT 3 A0 5 MWH) npeBpallalTcs B
Kpyny 3a cyeT 063epHeHMs.

A.2.3.3 WcToyHMKOM KanenbHbIX 3apodblllen SABMSAKTCA  4YeTblpe
npouecca [14]:

a) Ha HavanbHOW cTagun rpagoobpasoBaHUs - 3apPOXAEHUE KPYMHbIX
Kanenb Ha rMraHTCKUX W CBEPXTUraHTCKUX siapax KOHAeHcauuu, X pocT U
3amep3aHue;

6) Ha nocnegywWMx CcTaguax - CIMsSHWE MeSKUX Kanenb npwu
coyapeHusx, HO 9To ANIMTENbHLIW Npouecc, npoxoasawmn npmn 5 < W< 20 m/c,
MesKoKanesnbHON BOAHOCTU 2 < Qg < 4 r/m® n Temnepatype 0 < t < -12 °C;

B) TasHMEe Kpyrbl, OMNyCKalLLEeNca Huxe YypoBHA u3oTepmbl 0 °C, un
noabem Karnenb B 30HY 3apOXAEHUA U pocTa rpaga BOCXOAALWMMU NOTOKAMM;

r) cpbiB kanenb pasmepom ot 0,8 go 2,0 MM C pacTywumx rpaguH unum
TaloLlWnX rpagnH, KOTopble ABMAIOTCA MOLLHBIM reHepaTOpOM Takux Kanersib.

[MocnegHnin  MexaHM3M MoOXeT OblTb 04YeHb adpdekTuBeH npu
NMOBbLILUEHHON  BOAHOCTM  MerkokanenoHonm  dpakumn.  KoHueHTpauus
KanernbHbIX 3apoablllen rpaga Tem 6onble, 4yem 6Oonblie BOOHOCTbL W
Temnepartypa B 30He pocTa rpaga.

A.2.3.4 TlepBbiMM  KpPYNHbIMW  YacTuuamMm B pasBMBalOLLMXCH
rpagoonacHbiX obnakax, co3galoWwmmMmn NepBoe pPagmnoaxo, ABMSETCS CHEXHas
kKpyna [12]. OHa e 3apoxxgaeTca B huaepHbix obnakax 3penbix rpagoBbix KA
N, BTArMBasicb B OCHOBHOe o0b6nako, npesBpauwiaetcsa B rpag. Hawmbonee
ObICTpOe 3apoxaeHue rpaga oTMedyaeTcss nyTeM o063epHeHus arperaTos
MSIOCKMX KPUCTaNMoOB W 3aMep3aHusi CpbiBAKOLWMXCA C pacTywmx rpaguiH
kanenb npn 5 <W < 15 m/c, menkokanensHon BOOAHOCTM 1 < Qug < 2 rim®
Temnepartype Humxe muHyc 20°C [14].

KanenbHble 3apobilun, cpopMUpoBaBLUMECH M3 pacTadBLUEN KPynbl U
CpbIBaOLLMXCA C rpaguH Kanenb, SBAAKTCS BTOPUYHLIMU U MOTYT MOSABIATHCS
nocrie 3apoXxgeHns Kpynbl 1 rpaja.

A.2.3.5 KoHueHTpauus 3apogbillen rpaga B rpagoBbix obnakax
npakTndeckn Bcerga u3bbiTOMHA M MpeBbILAET KOHUEHTpauuio Bbinagatowmx
rpaguH B 100 - 1000 pas.

A.2.4 Cmadusi pocma epada NpoxXoauT B YCUIUBAKLLUNXCA BO BPEMEHMU
Bocxoadawmx notokax [11, 13] npu Temnepatype ot 0 go muHyc 30 °C nytem
Koarynauum c nepeoxsaxaeHHon MernkokanesnbHon opakumen.
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A.2.4.1 B npouecce pocta rpaga peanumsyeTcd MHOXECTBO CIIOXHbIX
MUKpodunanyeckmnx agpdoekron [14]:

— CpblB KpPYMHbIX Kanenb C pacTywmx rpaguH, 4acTb KOTOpPbIX
3amep3aeT M CTaHOBUTCA 3apoabillaMn rpaga, a Apyras 4acTb 3axBaTbiBaeTCS
pacTyLwmMm rpagnHamm;

— pasMHOXeHue KpucTtannos no Xannety-Moccony;

— arperauusi KpuctanmnoB U Ux o63epHeHme;

— CTOJSIKHOBEHME pacTylmMX rpaguH v 3apojblillen rpaja, segyuiee K
cMep3aHuio NMBOo OTCKOKY C pasbpbi3rMBaHMEM MMEILENCA Ha HUX BOAbI,
CKONy KpucTtanmnos u ap.

A.2.4.2 3Tn npoueccbl BedyT K CMOXHOW W KpalHe HeoAHOPOOHOM
MUKPOCTPYKTYpE 30Hbl pOCTa rpaga, nopoXxgarwT OrpoOMHble KOHLUEHTpauuu
3apoablen rpaga. B obnactax BocxoasLmx NOTOKOB €O ckopocTbio 10 < W <
15 M/C KOHUEHTpaUMs Kpynbl (CHEXHOW N NeasiHOW) gocTuraeT 10% < Nkp < 10%,
a KOHLeHTpauust KpymnHbIX kanenb (okono 1 mm) gocturaet 10° m™ [14]. Mpw
9TOM KpYMHbl€ Kanin KOHUEHTPUPYIOTCA B 30HaX MOBbIWEHHbIX BOAHOCTEN U
TemnepaTtypbl, a Kpyna B 30Hax Marsnbix BogHocTeWn. 1o mepe yBennyeHus
KOHLEHTpaUMn Kpynbl N KPYMNHbIX Kanenb BOAHOCTb MESKoKanenbHon dpakumm
Quep ObICTPO (3@ 3 - 4 MuH) ymeHbliaetca Ao 0,5 < gup < 1,5 r/m®.
KoHLeHTpaLus KpucTanmnos v arperatoB kpuctannos gocturaet 10° - 10°m™> u
102 - 10° M®, COOTBETCTBEHHO, BO3pacTasi B 06MACTSAX MOHWKXEHHBLIX 3HAYEHWIA
TemnepaTtypbl, BOOHOCTM N CKOPOCTU BOCXOAALIMX MOTOKOB. 3HAYUTESNbHbIE
MPOCTPaHCTBEHHO-BPEMEHHbIE Bapuaunun Qug, N 1 d NPUBOAAT K U3SMEHEHUIO
PEXMMOB pocTa rpaanH u 06pasoBaHNIO X CITOUCTON CTPYKTYpbI.

A.2.4.3 3aBucaHMe HEKOTOPOW 4YacTu 3apodblllen rpaga, a
BNOCMNEeACTBUM pacTylWmnx rpaguvH Bbllle YPOBHS MakKCMMymMa CKOpPOCTU
Bocxogsulero notoka (Hwm), n yBenndenne W, Bo BpeMeHn obecneunBaeT nx
yoepXaHme B 30HE€ MNOBLILWEHHOW BOAHOCTM Ha AnuTenbHOE BpeMs,
HeobOxoanmMoe ansa pocTa rpaga 4o 60sbLwnx pasmepos.

A.2.4.4 PocT rpaga HocuT usbupartensHbln xapaktep [13], B pesynbtaTe
yero MeHee 1 % 3apodpblllen BblpacTaldT B rpagvHbl.  YCroBueMm
n3bupatenbHOCTM sABNsieTcs OGanaHC CKOpPOCTEeW rpaBUTALMOHHOIO MageHus
rpaguH Vy; n Bocxopsuwero notoka W, a Takke ckopocTen pocTa rpaga u
HapacTaHna BOCXOAsLLEero noToka, T. e.:

V, <W,, (A.1)
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dV, _aw, A2)
dt dt - '
Mpn HapyweHun 3Toro OGanaHca 3apodblluv rpaga wnu pactylime
rpaamnHbl 6yayT nMbo BbIOPOLLIEHBI N3 30HbI pocTa rpaaa seepx (npu V, < Whp),
nmbo Bbinagyt u3 Hee (npu V, > W), He OOCTUrHyB OOnbLUMX pa3MepoB.
[MoaToMy He BCe 3apoablluv rpaga MoryT JopacTu A0 KPYMHbIX pa3mepoB. JTO
3aBUCUT OT HavamnbHbIX pa3MepoB, MecTa MOSBMEHUS W MNOCnenyoLwmnx
TpaekTopumn OABMKEHUS 3apoabiien. [Mo3aHO NosiBMBLLUMECHA MESIKME 3apoblilumn
Cc GonblUON BEPOATHOCTBHIO OyayT BbIGpoOLlEHbI B BEPXHIOK 4YacTb obnaka, a
paHoO MosiBUBLUMECS W BbLICTPO pacTywme 3apobiun He ByayT yaepXusaTbCs
BOCXOOSALWMUM MOTOKOM, W BbiNagyT (0 4em CBUAETENbCTBYET BblNageHue
OTAenbHbIX KPYMHbIX Kanenb M3 HaBeca paguoaxa cynepsideek). bonblioe
KONMMYEeCTBO 3TUX Kanenb MOXeT NpPUBOAMTb K NpeAoTBpaLLEHNIO pocTa rpaga,
3a CYeT BbIMbIBaHUS 30HbI «(POPMUPOBAHNAY N 30HbI 3apOXaeHUs rpaga.

A.2.5 Cmadus ebinadeHus epada Ha4YMHaAETCS B MOMEHT, KOraa CKopoCTb
nagexHua rpaguvH (V) npesbicUT ckopocTb Bocxogsuwiero notoka (Wp). MNMpw
9TOM NpoucxoamT obpyLLeHre rpagoBoro ovara B BUAe BepTuUKarbHbIX NOMoc.
O6pyLleHne HayMHaeTCsa C Y3KMX KOHYCOB, MOCTEMEHHO PaCLUMPSIOLLMXCS BO
BpemeHu. ['pag HauyvMHaeT BbiNagaTtb, NpeogorieBasd BOCXOASLLMA MOTOK, W
NpoaoSHKaeT MHTEHCMBHO pacTu 0O ypoBHA msoTepmbl 0°C. B Tennon yactm
aTMocdepbl 3a cYET TadHUA rpaZnH U CpbiBa C HUX Kanenb BoAbl NOBbLILIAETCS
0ONs  OO0XAEBOW KOMMOHEHTbl, M 0BpasylTCa CMeELUaHHble Oocafku, XOTH
3a4acTylo NepBbIMW OOCTUratoT MOBEPXHOCTU 3emnv Haubonee KpynHble
rpaguHbl.

A.2.6 B cooTBeTCTBMM CO cTagusimum rpagoobpasoBaHusi B CTPYKType
pagnoaxa rpagoBbix 06nakoB BblAENSATCA YeTblpe 30HbI [13, 16]:

A.2.6.1 3oHa ¢popmuposaHusi I, xkoTopasa npencrasnseTr cobon nepe-
OXNaXOeHHyo 4acTb obnactu HOBOro pocta rpagoBoro obnaka, rge
npoucxoanT oopMUpOBaHME YCOBUN ONA 3apoXaeHns rpaga: opMmpyroTcs
BOCXOAsLMEe NOTOKN, NOET HaKOoMmeHne XuakokanesbHOW Bnarn, NnpoucxoamT
NPENMYLLLECTBEHHO KOHOEHCALUMOHHBIA POCT O6NayHbIX YacTuL, NOCTEeneHHO
nepexoasiinin B KoarynsumoHHbIN pocT. 3oHa oOpMMPOBaHUS pacnosioXeHa B
domaepHbix obnakax 3penbix rpagoBbix KA 1 Bo BHOBb passuBatowmxcs KA
ogHosivenkoBbIX [T1 B MHTepBane Temnepatyp oT MUHYC 5 Ao muHyc 20°C u
nMeeT paanonoKaLnoHHY0 oTpaxaemocTb Zg < 15 dBZ;
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A.2.6.2 3oHa 3apoxdeHus epada Il, koTopada npeacraenseT cobon nepe-
OXJlaXOEeHHY0 4acTb obnactm HOBOro pocTa rpagoBoro obnaka wu
pacnonoxeHa BO (OpOHTaNbHOW 4YacTWM HaBeca pagnmoaxa HECUMMETPUYHbIX
rpagoBbix KA u obnactm nepBoro pagunoaxa ogHoavenkosblx [T1 B
OTHOCUTESIbHO Crnabom, HO yCUnNuBatoLEMCS BO BpEMEHU BOCXOASALLEM NOTOKE
(oT 2 po 7 m/c), NnpenmyLLeCTBEHHO B MHTepBane Temnepatyp ot muHyc 5 °C
Ao muHyc 30 °C, roe Hayancst MHTEHCUMBHBIN KOarynauuoHHbIA POCT 00NayHbIX
yacTuy, MMeroLLas pagnonokaLMOHHY0 OoTpaXKaemMocTb 15 < Z;o< 45 dBZ;

A.2.6.3 3oHa pocma epada lll, npeactaBnaeT cobom obnactb BbICOKOro
cogepXaHus 3apodblllen rpaga W pacTywmux rpagvH, PacrnofioKEHHYK B
HaBece pagmoaxa B YCUNUBAKOLLIMXCS BO BPEMEHM BOCXOOSALLMX MOTOKax, B
uHtepsane Temnepatyp ot 0°C pgo wmuHyc 40°C, wumerowas
pPaanoNOKaUMOHHYIO OTpaXaemocTb Zg > 45 dBZ;

A.2.6.4 3oHa ebinadeHus epada IV, npeactaBnsieT cobon obnactb
nokanusaumm Bbinagawowero (Hambonee KpynHOro) rpaga M HUCXOOALMX
MOTOKOB, pPacroOfiOXXEHHYID B CrOe OT MOBEPXHOCTU 3eMnu A0 YPOBHS

n3oTepmbl MUHYC 15°C, MMeIoLLY0 paanorioKaLMOHHYO oTpaXaeMocTb Zig >
55 dBZ.

A.3 PacnpoctpaHeHue npouecca rpagoo6pa3oBaHus B
npocTpaHcTBe

A.3.1 PacnpocTpaHeHune npouecca rpagoobpasoBaHmsa B NPOCTPaAHCTBE B
3aBucumocTtu ot Tuna 1 moxeT peannsoBaTtbca B 3 BapuaHTtax [9, 11, 16]:
— OUCKpemHoM;
—  HerpepbIBHOM;
— OUCKpemHOo-HerpepbI8HOM.

A.3.2 B opgHosivenkoBbix [Tl Bce cragum rpagoobpasoBaHng
nocrnegoBaTenibHO NPOXoAAT B OOHOM obbeme npocTpaHcTBa B ogHon KA,
noTom - B crieaytowien KA, n npouecc rpagoobpasoBaHnsa umeet UuCKpemHoe
pacrpocmpaHeHue.

A.3.3 B cynepsadenkosbix [Tl BCce yeTbipe cTaguu rpagoobpasoBaHus
NPOXO4AT OOHOBPEMEHHO B pa3HbIX TOYKax NPOCTpaHCTBa:

a) dopmupoBaHue YycnoBun AN 3apOXAEHUs rpaga MNpoucxoauT B
duaepHbIx obnakax y BegyLlero Kpas HaBeca pagnoaxa OCHOBHOro obnaka;
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6) 30Ha 3apoxaeHus rpaga pacnonaraetcss BO (PpOHTanbHOW 4acTu
HaBeca paanoaxa;

B) 30Ha poCTa rpaga pacnosnaraeTcad B cpedHel N TbIIOBOM 4YacTax
HaBeca pagnoaxa;

r) 30Ha BbiNafgeHWs rpaga pacnonaraetcs B cTonGe MakcumarnbHOro
paguoaxa.

KBasuHenpepbiBHOE oOHoOBMEHNE 30HbI dpopmurpoBaHus n
nocrnegoBaTeribHass CMeHa cTaguni rpagoobpasoBaHUs B KaXOoOW TOuKe
NpocTpaHCcTBa obecnevmBaloT HernpepbIeHOe pacrpocmpaHeHue rnpouyecca
egpadoobpas3oeaHusi B MNPOCTPAHCTBE M HEMPEPLIBHYI MNOMOCYy rpaga Ha
NOBEPXHOCTU 3EMNN.

A.3.4 B wmHoroa4yenkoBbix [Tl npouecc rpagoobpasoBaHusi MMeeT
OUCKpemHoO-HernpepbigHoe  pacripocmpaHeHue:  OUCKPEeTHOe  3a  c4yeT
nepuoanyeckoro 3apoxaeHms HoBbiXx KA Ha HaBeTpeHHOM pnadre,
HenpepbIBHOE 3a CYET HENpPepPbIBHOCTU pacnpocTpaHeHus rpagoobpasoBaHng
B Kaxxgon KA.

30Hbl  (POPMMPOBaAHUA  YCIIOBUW  ONA  3apOXOeHus rpaga B
MHorosiyenkoBblx [T1 pacnonaraioTcss BO BHOBb 3apoxpawwwmxcsa KA u B
dungepHbix obnakax y Begyllero kpasi HaBeca pagmoaxa 3pernbixX rpagoBblX
KA. 30Hbl 3apoXxaeHus, pocta 1 BbiNaAeHUsA rpaga pacrnonaratoTcs B 3pesibiX
KA Tak e, kak 1 B cynepsiyenke.

A.3.5 Bpemsa rpagoobpasoBaHnsa B GUKCMPOBAHHOM TOYKE NPOCTPaHCTBa
OT MOMEHTa NOSsIBNEHNS NMEPBOro pagnoaxa A0 NosiBNeHUs rpaga anameTpom
1,5 cM cocTaBnsgeTt B cpedHem 8 MWH, Bapbupys B npegenax ot 5 oo 25 MuH
[9, 17].
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NMpunoxeHue b
(cnpaBO4HOE)

Pusnyeckue oCHOBbI U OCHOBHbIE MONOXEHUA
POCCUMNCKON aBTOMATU3NPOBaAHHOM pakeTHOU TexHonoruu MNlr3

B.1 Ha ocHoBe pesynbTatoB MHOronetHux uccnegosanun M1 u onbita
NMPUMEHEHNS pasHbIX BapuvaHTOB MeEeTOAOB rpedoTBpalleHus  rpaga,
OCHOBaHHbIX Ha pasHbIX PU3NYECKUX KOHUEeNnuusx (Teopus KOHKypeHuuu [18,
19], KOMOMHMPOBAHHbLIN 3aCeB KPUCTalNIM3YIOWNUMN U TUIPOCKONNYECKNMU
peareHTamu [20], anHamndeckoe Bosgencteme [21, 22] n ap.) BbipaboTaHbl K
anpobupoBaHbl Ha npaktuke I3 dwuamyeckme OCHOBbI COBPEMEHHOM
POCCUNCKOWM aBTOMaTM3NMPOBaAHHOW pakeTHon TexHonorum [1M3, KoTopble
3aKnYyarTCs B CrieqyoLem:

b.2 du3u4veckuli  npuHyun  eo3delicmeusi —  YCKOpEHue
ocagkoobpasoBaHus B obnacTax oyayuwiero rpagoobpasoBaHus
pasBMBaOLLNXCA U 3pesibiX rpagoBbiXx 06MakoB MyTeM MX MacCUPOBAHHOIMO
3aceBa Kpuctannuayrwowmnmmn peareHtamm [10, 16, 22] ¢ uenblto:

a) BblMblBaHMA obnactem HOBOro pocTta (30H opmMmupoBaHna W
3apoXaeHus rpaga) npexxaeBpeMeHHbIMU OCafKaMu;

0) OMHamunyeckoro noAdaBreHns  cnabblX  BOCXOAALWMX  MOTOKOB
npexaneBpeMeHHbIMN OCaaKaMu;

B) MOHWXEHUS TPAEKTOPUM pacTyLLMX rpagviH;

r) cosgaHust OnaronpUATHBLIX YCMOBUWA KOHKYPEHUWMW €CTECTBEHHbIX
3apoabllen rpaga C WCKYCCTBEHHbIMW, CO34aHHBIMM Ha pPaHHUX CTagusax
rpagoobpasoBaHns 0QHOBPEMEHHO C €CTECTBEHHBLIMU.

6.2.1 N3bupaTtenbHOCTb pocTa rpaga asnseTcs cnabbiM 3BEHOM B Lienu
rpagoobpasoBaHus. [axe Hebonbloe yckopeHue (Mnu 3amenneHue) pocTta
yacTuy, 3a cyeT AB MOXET HapyLwnTb BanaHCc CKOpPOCTeN, yKa3aHHbIn B A.2.4.4,
W, cnegoBaTenbHO, HapPyWWUTb YCNOBMS pocTa rpaga WM MNpUBECTU K
npegoTBpawleHntio  rpagoobpas3oBaHMs  3a CYET  MNpexaeBpPEeEMEHHOro
BblNnageHusa ocagkos [13].

6.2.2 YckopeHue ocagkoobpas3oBaHUs CTUMYNMPYeTCs NyTemM co3gaHusd
CTOMNb BbICOKOW Ha4asribHON KOHLEHTPALMN UCKYCCTBEHHbIX KPUCTaNn3yoLWmx
yactuy, (nopsigka 10™ M'3), KoTopasi HEMMHyeMO MpuBEOET K arperaumm
obpasyowmxcsa  Kpuctannos. [locnegytouiee  ob63epHeHMe — arperaToB
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KpuctannoB obnayHbIMM Kannsmu npuBoguT K obpasoBaHuio  6onbLumx
KOHLIEHTpaLMn CHEXHOW Kpynbl MUSINIMMETPOBLIX pa3MepoB 3a Bpemda 6 - 8
MUH nocre 3aceBa. B Takmx xe HesacesaHHbix Cu Cong kpyna obpasyetcs
yeped 20 - 24 MMH B ropasgo MEHbLUMX KOHLEHTpaumax M Ha 60nbLumnx
BblcoTax [12].

6.2.3 YckopeHne chopMmnpoBaHMs Kpynbl HapyluaeT 6anaHC CKOpPOCTEWN,
HeoOXoauMbIN AONs nNogdepXaHusi ee B 30He pocTa, Tak Kak Bocxoasiiue
NOTOKM HapacTatT 6onee meaneHHo. Kpyna BbinagaeT, He BCTynasa B npouecc
rpagoobpasoBaHus, n obecneyMBaeT BbiMbIBaHME UM pPe3KOe COKpalleHue
XMOKOKanenbHoM BOAHOCTU 3acesdHHoro obbema, AuHamuyeckne adpekTbl
noaasBrieHMss BOCXOASLLEro noTtoka 3a cHeT as3poanHaMUYEeCKOro TOPMOXKEHUS
N oXnaxgeHusa Bo3gyxa Npu TasHM Kpynbl HWXKe u3otepmbl 0°C, a Takke
ncnapeHust ocagkos B nogobnadHom crioe.

6.2.4 MexaHu3am yckopeHus ocagkoobpasoBanus [13, 16] moxer
obecneuntb NONMOXUTENbHbIN 3ddEKT nNpu 3aceBe obnacten cnabbix
BocxoasWwmx notokoB ¢ 2 < W < 6 w™/c. lNpn nosgHem 3acese, Korga
BOoCxoasdLme noToku gocturaT 6 < W < 10 m/c, obpasyrowasca kpyna MoxeT
3agepXxaTbCsl B 30HEe pocTa rpaga v NpuUBECTU K yBENUYEHNIO MacChbl rpagoBbIX
ocagkoB. B cnyyae 3aceBa B obnactax ¢ W > 10 m/c obpasytowasacs kpyna
MOXET BblOpacbiBaTbCA N3 30HbLI poCcTa BBEPX. [pn CNULWIKOM paHHEM 3acese,
korga douaepHble obnaka He cospenwu, YCroBus Ans peanu3aumm mexaHuama
arperauum n o63epHeHnNsa KpUctanioB He ONTUMAarbHbI.

Taknm obpasom, ansa npegoTBpalleHus rpagoobpasoBaHnsa peluatoee
3HayYeHue MMEeKT BpeEMS 3aceBa, MeCTO 3aceBa M A03UPOBKa peareHTa.

B.3 KoHuenmyanbHble Mmodeniu OB — O0CECUMMETPUYHbIE WU
HecuMMeTpuyHble KA oOHOAYENKOBbLIX, MHOrOA4YENKOBbIX, CYNnepsaYenkoBbIX U
nepexoaHoro Tuna rpagoBbiX 0651akoB C NPAaBOCTOPOHHUM U FIEBOCTOPOHHUM
pasBUTUEM.

6.3.1 HesaBucumo ot Tmna [Tl AB ¢ wuenbo npepbiBaHUs u
npegoTBpaweHna rpagobuTtuin npoBogmTcs B 0611acTsiXx HOBOro pocTa Ha 30HYy
dopmMmmnpoBaHusa ycnosun rpagoobpasosaHua (1) n 3oHy 3apoxgenus (Il), T.e.
BO BCEX Cy4vasix Ha 06BEMbI C UAEHTUYHOM MUKPOU3nMkon. AB Ha 30HY pocTa
() wn 30oHy BbiNAgeHus rpaga (IV) He ocywectBnaeTcs BBUAOY
Hea(PEKTUBHOCTM N BECNONE3HOCTH.

6.3.2 B ogHosvenkoBbix [Tl obnacTe HOBOro pocta pacrofiokeHa BO
BHOBb passuBatowmxcs KA. B cynepayvenkosbix [T1 oOHOBNeHne nponcxoauT B
BUOE KBaA3MHENPEpPbLIBHOrO pacnpocTpaHeHns (POHTanbHOM 4YacTu HaBeca
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paguMoaxa, a B MHOMOSMEMKOBbIX - B BuOe  KBaA3MHENPEpPbIBHOMO
pacnpocTpaHeHnsa OPOHTarNbHOM YacTu HaBeca pagmoaxa rpagoodpasyowmx
KA n passntua HoBbix KA Ha HaBeTpeHHOM hnaHre [9].

6.3.3 Cxembl 3acesa OB guddepeHumpytotca [13] B COOTBETCTBUM CO
ctaguen passutus n Tunom 1 c yyetom:

a) ero CTPYKTypbl U AMHAMUKN Pa3BUTUS;

0) xapakTepa pacnpocTpaHeHust npouecca rpagoobpasoBaHus B
NPOCTpaHCTBE (OUCKPETHO, HENPEPLIBHO, ANCKPETHO-HEMNPEPLIBHO);

B) MPOCTPAHCTBEHHOrO M B3aMMHOIO MOSIOXKEHUSI 30H 3apPOXKAEHUS,
poCTa, BbiNadeHusi rpaga M 30Hbl BOCXOASLUMX NMOTOKOB C Y4ETOM BapWaHTOB
M ¢ NpaBOCTOPOHHUM U NIEBOCTOPOHHUM Pa3BUTUEM.

6.3.4 [lpepbiBaHne  OUCKPETHOro  pacnpoCcTpaHeHUs  npolecca
rpagoobpasoBaHus Npu  odHosyenkoBbix [Tl ocywecTBnseTca nytem
CBOEBPEMEHHOrO OBHapyXeHus W npeaoTBpalleHnss pasBUTUS  BbICOKO
3apoxgaruwmxca HoBblx KA Ha ctagum nx nepeBoro pagmoaxa u B bnumkanwuve
2 - 4 MVH nocne ero 3apoXaeHus.

6.3.5 CtpaTterngd npepbiBaHnA AVCKPETHO-HenpepbIBHOro
pacnpocTpaHeHnsl npouecca rpagoobpasoBaHna nNpu MHoroavenkosblx [T1
npegycmatpmBaeT B NEPBYH o4yepedb 3aceB BHOBb 3apoxgawowwmxca KA um
nocreaylLlee npepbiBaHNe BbiNageHWs rpaga u3 3penion rpagoobpasytoLlen
KA. 310 obycrnoeneHo Tem, 4to HoBas KA 4yepe3 HECKONbKO MWH nocne
3apoXOeHNs ee NepBOro pagmoaxa MOXeT OOCTUrHYTb rpagoBOW cTaguu u
nopoantb crneaywowyw KA, n ato OymeTr nepuoanyeckm MNOBTOPATbLCA B
TeYeHne BCEro nepuoaa 3Bontouum ynopsigodeHHoro MHorosiyenkosoro 1.

5.3.6 lNpepbiBaHne npouecca rpagoobpasoBaHms B cynepsyenkoBblx M1
ocyllecTBngeTcsa nyTemM 3aceBa OOHoBRsOWENCA (OPOHTANbHOW 4YacTu MUX
HaBeca pagmoaxa n bnvxanwmx K Herm domaepHbix obnakoB. 3aceB crnenyeT
NPOBOANTL C y4ETOM NPOCTPaHCTBEHHOW OPMEHTaAUMN HaBeca pagmoaxa:

— Ha npaBOM HaBeTpeHHOM donaHre B criydae KA ¢ npaBOCTOPOHHUM
pasBUTUEM;

— Ha JIeBOM HaBEeTpPeHHOM (pnaHre B Criyyae cynepsiyeek cC
NeBOCTOPOHHUM pa3BUTUEM.

6.3.7 B cnyyae HeynopagodeHHbIX  MHorosidenkoBbix [Tl c
HanpaBneHMsaMu Haseca paguoaxa KA BneBo v BnpaBo OT BeAyLlero noTtoka

(B 3aBNCUMOCTUN OT UX MECTOMNOMOXEHUS B 0b6nayvyHom CVICTeMe) MeCTO 3aceBa
ornpegendeTcd pearibHbIM HalrpaBlieHnemM HaBeca paanoaxa Kaxxgon KA.
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B.4 MemoObI pacno3HagaHusi 2padoebix u 2padoornacHbIx obsiakoe
— OQHOBOJTHOBbIN M ABYXBOJTHOBLIN pagnorioKaLunoHHbIE METOAbI, OCHOBAHHbIE
Ha W3MEPEHNAX OOHOMEPHbLIX, ABYMEPHbIX W TPEXMEPHbLIX MNapameTpoB
obnakos [17].

B.5 OB — He3aBucumo oT Tuna rpagosbix [T1 [10, 23] nogpasgensatoTcs
Ha 4 kateropuu (CM. pasgen 6.7).

B.6 Kpumepuu 3acesa — OCHOBaHbl Ha W3MEPEHUN OAHOMEPHbIX,
OBYMEPHbIX U TPEXMEpPHbIX napameTpos obnakoB (cMm. Tabnuuy 1).

B.7 Mecmo 3aceea:

a)  BbICOKO3apoXparlleecss MNepBoe  pPagmoaxo  NoTeHUManbHO-
rpagoonacHbix KA (OB | kaTeropun);

0) dpoHTanbHas Yactb rpagoonacHbix KA (OB |l kateropun);

B)  (ppoHTanbHas YacTb HaBeca paguoaxa N ero HaBeTPEHHbIN donaHr
3penbix rpagoBbix obnakos (OB Il v IV kaTteropui).

3aceB OCyLLECTBNSETCA MO BCEW MNNowaan ropu3oHTanbHOMO CEYEHUs
obnactn 6yayuwero rpagoobpasoBaHus (obnactm HOBOro pocTta), KoTopas B
3aBucumocTu oT Tuna Tl u ctaguu ero passutusa Moxet gocturate ot 10 go
200 km? [10, 23].

B.8 Cxembl 3acesa OB — pgnddepeHuMpoBaHbl C y4eTOM cTaguu
pa3ButTMa M ocobeHHocTen cTpykTypbl [Tl pasnuyHbix Tunos [10, 13, 16]
npumMeHnTensHo K CeBepHoMy 1 KOXXHOMY nonyLwapusm (CM. pUCyHkn 1 —4).

B.9 Bbicoma 3aceea — ob6nayHbli CION OT YPOBHS M30TEPMblI MMUHYC
6°C go muHyc 10°C, 6naronpusiTHbln Ansi pocTa, arperaumMm u pasmMHOXeHUs
KPUCTannoB M COOTBETCTBYHOLLMA NOPOry Kpuctannmayruwen adekTMBHOCTH
NpUMEHsIEMbIX peareHToB. B cnyyae 3apoxaeHust nepBoro pagmoaxa HOBbIX
rpagoonacHbix KA n HaBeca paguoaxa 3penbiX rpagoBbiX LUTOPMOB BbllUe
9TOro Criosi 3aceB OCYLLECTBNSAETCS Ha YPOBHE HWXHEW rpaHuubl NepBoro
paguoaxa n HaBeca pagnoaxa, orpaHUYeHHOM N30NMHUEN Z1o = 15 dBZ.

B.10 Bpemsi 3aceea — 3aceB [O/PKEH OCYLLECTBMATLCA B TedYeHue
BpemeHn oT 1 0o 2 mmH nocne naeHtndukauymum OB.

b.11 Jo3upoeka peaczeHma — HadanbHas KOHUEHTpauMUa KpucTannos
[ormkHa 6biTb He MeHee 10" M [24, 25]. PaccTosiHne Mexay TOYeUHbIMU U
NNHENHbIMM UCTOYHUKaMK 3aceBa He 6onee 0,5 - 1,0 KM gpyr ot gpyra, 4Tobbl
obecneuntb cnuaHne ob6bLeMOB 3aceBa 3a cyeT TypbyneHTHon anddysmm 3a
BpemMs He bonee 1 MuH.
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6.11.1 B TeueHune nepBbIX 5 MUH Mocne 3aceBa NPOUCXOAUT cepbe3Hast
TpaHcopMauus BCeEX MUKPOMU3NYeCcKnx napameTpoB obnayHon cpenbl
(nonen TemnepaTtypsbl, NNOTHOCTM BOAAHOrO napa, pasMmepa obnayHblx Kanenb,
XnOKoKanenbHoM BOAHOCTU U T.4.), ©OpMMpPOBaHME U KOHAEHCALNOHHbBIA POCT
nefsiHbIX KpUCTasnsoB O pa3MepoB, KOrga HaudMHaeTCcs MX KoarynsiuWMoHHbIN
poct (60 - 80 MKM), yBenuyeHne negHoOCTM 3a cyeT obeaHeHUa KanernbHOW
BOAHOCTM obnaka n T.4. [25].

6.11.2 BnnaHue 3aceBa Ha X044 MUKPOMU3IMYECKMX MPOLLECCOB
CHWKaeTcss No Mepe yBenuyeHus TypbyneHTHOCTM B obbeme 3aceBa, U
adbdeKkTbl 3aceBa uc4yesarwT TeM ObicTpee, 4yem Oonblwe Ko3IPPUUNEHT
TypOyneHTHoOM anddy3um (T.€. obnako ObicTpee «3abbiBaeT» 3aces).

6.11.3 YBenuyeHne HayanbHOW KOHUEHTpauuu IbaoobpasyoLmnx
yactuy, 8o 5-10"" m™ no AaHHLIM TeopeTMYeckoro MoaenMPoOBaHNUS NPUBOANT K
pe3KOMY MOBbILLEHMIO peakuun obnaka Ha 3aceB. [lpyn Habnwogawowenca B
peanbHbIX YCIOBUAX BOAHOCTU U TYpOYNeHTHOCTM HaydanbHas KOHLEHTpauus
nbaoobpasytowmx saep no = 10" M® aensietca knoyeBon ANS NOBbILLEHUS
AP eKTMBHOCTY NpeaoTBpaLLeHns rpaaa [24 - 25].

6.11.4 [Onsa nosblweHns 3@EKTUBHOCTM NpeaoTBpalleHusa rpaga u3
MOLUHbIX W ObICTPOTEYHbIX [T peKkoMeHayeTCcsl  OCYLIEeCTBMATb
MaccupoBaHHbIN 3aceB 3a cyeT 0Oonee w4yactoro BHeceHuss MU wnu
noBbILWEeHNS Nbaoobpasytowen addekTnsHocTu MNIA.

Bb.12 KpamHocmb 3aceea — OB | karteropuu crnegyeT 3aceBaTb
ogHokpatHo, OB Il kateropun — gsykpatHo, OB Ill kaTteropumn — TpexkpaTHO,
OB IV kaTeropum — 4eTblpexKpaTHo.

B.13 lMepuodu4yHocmb 3aceea — 3,5 wnn 7 MUH B 3aBUCUMOCTM OT
kateropun n mowHoctu OB (cm. pasgen 7).

B.14 Cpedcmea 3aceea — pakeTHbI NPOTUBOrPadOBbIA KOMMMEKC
«AnasaHb» 1 BHOBb CO3aBaemMble ManorabaputHble KOMMIEKChI.

b.15 YnpaeneHue 3aceeom ocyuwecTtenseTca ¢ nomowpbo ACY,
obecneumBarowen obBHapyXeHMe KOHBEKTUMBHOM OOMNa4YHOCTU, W3MEPEHUE
KOMMnekca OOHOMEPHbIX, ABYMEPHbIX U TPEXMEPHbLIX NapamMeTpoB 06Makos,
pacno3HaBaHne OB, BbIpaboTKy KOMaHg Ha paKkeTHbI 3aceB W KOHTPOISb
domnanyeckon apdPeKTUBHOCTHM 3aceBa.
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NpunoxeHue B
(cnpaBO4HOE)

BO3MOXHOCTU N OrpaHU4YeHNA POCCUUCKOMN
aBTOMaTu3snpoBaHHOU TexHosnoruu N3

B.1 Poccuinckas aBTomatmsnposaHHaa texHonorma I3 nmeet 6onee
BbICOKY0 30 (PEKTUBHOCTb, YeM arnbTepHaTUBHbIE TEXHOMOMMN C NPUMEHEHNEM
aBMaunn, apTUnnepMm U HaseMHbIX T[EeHepaTopoB, HO HE MOXeT
rapaHTupoBaTb 100 npoueHTHON adodbekTmnBHOCTM TI"3.

B.2 OcHoBHble NPUYNHbI 3TOIO0 3aKn4YarTCA B ClieyoLleM.

B.2.1 HedocmamouHas u3y4eHHocmb MexaHuama obpa3osaHus gpada,
obycnoBneHHass  CrOXHOCTbKO  B3aMMOCBSI3@aHHbIX  TEPMOANHAMUYECKUX,
MUKPOMUINYECKMX W SNEKTPUYECKMX MpoLeccoB B obnakax pasnmnyHon
CTPYKTYPbl, BIIMAHMEM Ha OTU npoueccbl rnobanbHON  UMPKYyNSaUum
aTMocdepbl, NPOCTPAHCTBEHHOW CTPYKTYpbl BeTpa, oporpadun, TPYAHOCTLIO
NPAMbIX 3KCNEPUMEHTanNbHbIX UCCeaoBaHNN BHYTPU 0BNayHbIX NpoLeccoB n
OTCYTCTBMEM aeKBaTHbIX TEOPETUYECKNX MOAESIEN.

B.2.2 OepaHu4yeHus memoda AB, cBsidaHHble C 60MfbLIMM BpPEMEHEM
nocneaencTBnsa Kpuctannuayowero peareHta (0T 6 4o 8 MWH), TPYAHOCTbLIO
BblbOpa TOYHOrO MecTa BHECEHUSI peareHTa B psige ClnyvYaeB TakK Kak
npumeHsiemble MPJ1  He oOHapyxuBawT dwuaepHble obnaka, 30HbI
KOHBEPreHunm n BOCXOAALLNX NOTOKOB.

B.2.3 O6bekmueHblie chakmopebl:

a) ocTpbin aedumunt BpemeHn npn AB Ha ObicTpoTeyHble [T1, korga Ha
BbIMNOSTHEHNE BCEX MPOTUBOrpagoBbIX onepauumn MeeTcs He bonee 2 MuH;

6) npu HM3KoWM BbicoTe M3oTepMbl 0°C Menkun rpag v negsHas kpyna
BblMagaT NOYTU U3 KaXKAOro Ky4eBo-goxaesoro obnaka.

B.2.4 Hecoomeemcmeue rpuUMeHSIEMbIX MEXHUYECKUX cpedcms
TpeboBaHMSIM  TEXHOMOMMU U HEBO3MOXHOCMb  [OJIHOU  peanusayuu
domnaunyecknx npuHumunos AB.

B.2.5 Cy6bekmueHbie ¢hakmopbl: OWINOKM nepcoHana npu BbINONHEHWM
CMOXHOW LIeNnoYkn NpoTMBOrpadoBbIX onepaunin, HepgosaceB OB, He TOYHBbIN
3aceB U T.4.
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B.2.6 OpeaHu3auuoHHble MpobriemMbl: 3anpeTHble CeKkTopa CTpenso,
3anpeTbl OpraHoB asuauuMn, HeaocTatodHas  MNPOTSKEHHOCTb  30HbI
npegBaputenbHon o0bpaboTkn ana 3aceBa BToprawwmxcs Ha 3T MOLHbIX
rpagoBbix 00ONakoB C MNPaBOCTOPOHHUM W  NEBOCTOPOHHUM pPa3BUTUEM,
HexBaTka NIV Ha Tpebyembln no TexHonormum 3aces OB 13-3a HeQOCTAaTOYHOIO
obbema (puHaHCUpoBaHUA U Ap.

B.3 B pe3ynbmame COBOKYyrnHO20 6/IUSIHUS BCeX 9TUX aKTopoB
apdekTmBHOCTL "3 MoxeT BapbmpoBaTb oT 60 % 00 98 %.

B.4 [1ns ganbHenwero noBblWeHns apdekTMBHOCTU N HagexHocTu M3
TpebyeTcs:

B.4.1 JanbHenwee passutne (puanyecknx npuMHUUNOB n TexHosiornn AB
Ha rpagoBble MpoLecCbl Ha OCHOBE TeOpPeTUMYecKoro MoaenupoBaHus W
KOMIMMEKCHbIX 3KCNepuMeHTaribHbIX UCCneLOBaHUN rpagoBbiX NPOLLECCOB.

B.4.2 CoBeplueHCTBOBAHNA NpPUMEHAEMbIX TexHuyeckmnx cpencts MIM3 ¢
uenbto obecneyeHMs nonHoM peanu3aummn TpeboBaHM TexHonornn AB,
BKINIOYas:

— noBblleHne WHpopmMmaTMBHOCTN npumeHsemblx MPJT B yvactu
BBEOEHNA B HUX OOMNSIEPOBCKON, MONAPM3aLMOHHON W pagnoMeTpUYeckom
nHpopmaumu;

— COBEepLUEHCTBOBAHUE NPUMEHAEMbIX cuctem ynpaBneHus
NPOTMBOrpagoBbIMK OnepaunsiMn 1 KadecTsa CpeacTB CBA3M;

— TPUMEHEeHne aBToOMaTU3NPOBaHHbIX 1Y ¢ uenbld NOBbILLEHUS
onepaTUBHOCTU M TOYHOCTK 3aceBa (0cOBEHHO MOLLHBLIX [TT);

— noBblWeHMe Nbaoobpasytowen apdpeKTUBHOCTU N pagnyca OENCTBUS
M,  cokpaweHne paguyca WX  «MepTBOM»  30HbI,  MOBbIWEHNE
ObICTPOAENCTBUA U CHMXEHME nopora KPUCTannm3yloLwero OencTBus
peareHToB U T.A4.

6.4.3 [anbHenwee noBbileHWe KBanudukauum nepcoHana no AB,
BKINOYas pyKoBOAUTENEN BO3AEUCTBUA M TEXHUKOB PaKeTHbIX MYyHKTOB C
Lenblo YyCTpaHeHNs CyObeKTUBHbIX (haKTOPOB.

6.4.4 YcTpaHeHne opraHuM3auMoOHHbIX MPobnem, NEPEYUCIIEHHbIX B M.
b.2.6.
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NMpunoxeHue I'
(obsizaTenbHoOE)

Mopspok nogrotoBkn n npumeHenusa MPJ1 n ACY

.1 Pa3smeweHnue MPJ1 ocyuiecTBnsgeTcs Ha OTKPbITbIX BO3BbILIEHHbIX
MecTax C y4eToM:

a) BO3MOXHOCTM pagmonokaumoHHoro o63opa 3T u T B paguyce He
meHee 100 kKM npu yrnax 3akpbiTna He 6onee 1,0°;

6) WUCKNIOYEHUSS BO3MOXHOCTU OBSTyHEHUS KUMbIX U CRyXebHbIX
nomewieHmn Ha KIrT;

B) obecneyeHust anekTpomMarHutHom coBmectumoctn MPJT ¢ 6nusko
pacnonoXeHHbIMN paguoTEXHUYECKUMUN CpeacTBamu;

r) MWHMMM3AUMM 3aTpaT Ha CTPOUTENbCTBO NOABbE3OHbIX MyTeu, NUHUIA
anekTponepeaayn, CBA3M U BOAOCHAOXeHUs.

.2 TopusoHTMpoBaHue u opmeHtuposaHme MPJ1 ocywiecTBnsieTca B
cooTBeTCTBUM C pykoBoacTBoM [8]. FpaayupoBka ACY ocyuiectBnseTcs B
COOTBETCTBUM C MHCTPYKLUMEN Mo akcnnyaTaumm npumeHsiemon ACY.

.3 AbcontoTtHasa kannbpoBka MPJI1 ocyuiectBngeTcs nNo craHgapTHOM
MULLEHN MYyTEM WU3MEPEHUSA HAKITOHHOW AanbHOCTM M MOLWHOCTU pagmnmoaxa
muweHn ¢ nomowbo CBY PIN-guogHbix atteHtoatopoB MPJ1. MuweHb
cnegyet nogHMmaTtb Ha yaaneHun ot 3 o 5 km ot MPJ1 go BeicoThbl oT 0,5 oo
1,0 KM Ha Wwape-nunoTe, HanosIHEHHOM BOAOPOAOM UIN refinem.

3.1 B kayecTBe cTaHOapTHOW MULLEHU criegyeT UCNorfb30oBaTh NOSbIN
antoMMHUEBLIW Wap paguycom r = 15,25 cm, umetowemcsa B komnnekt 3Ur
MPJ1-5. MoxeT wucnonb3oBaTbCA Takke MaTepyaTbld HagyBHOW wWap C
N3BECTHbIM AMaMeTPOM, OOKNEEHHbIN TOSICTON antoMUHNEBOWN dOONLION.

.3.2 Tllepeng kanubpoBKOM MO MULWEHM HEOBXOOMMO TLlATENbHO
HacTpOUTb MPUEMHOE YCTPOWCTBO M nporpagympoBatb CBY artTeHwaTopsbl
MPJ1-5.

3.3 Pacyet koHcTaHTel MPJ1 no paHHbIM cTaHOapTHOM MULLEHU
ocyLlecTBngeTcda no gpopmyne:

0,IN p4 2
C, = 10" R ctl (1)
3,540

unm 10/gC,; = N + 40IgR + 10lgz + 20Ig0 - 10lgo + 99,3, (r.2)
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roe C, - KOHcTaHTa (MeTeoponorudyecknin noteHuman) MPJT Ha gnuHe BOMHbI
A, CM°;

N — MOLWHOCTb pagmoaxa CcTaHOapTHOM MULLIEHW, YCpeaHEeHHad no
MHOXeCcTBY u3MepeHun (ot 15 go 20), u3 KOTOpbIX WCKMAOYEHDI
clydaum iBHO 3aHMXXEHHbIX N IBHO 3aBblLLEHHbIX U3mMepeHuin, dB;

R — HaknoHHasa ganbHOCTb MULLEHU, CM;

C — CKOpPOCTb CBeTa, CM/C;

T - ANUTENbHOCTb UMNYJbCa, C;

6 - W1pnHa gnarpaMmmbl HanpaBneHHOCTU N3yYEHNSI aHTEHHbI HA YPOBHE
NOMOBUHHOW MOLLHOCTU, pagnaH;

o = m* — nonepeyHoe ceyeHne OBpaTHOro paccesiHusi cdepuyeckon
MULLIEHW paaunyca r, CM>.

3.4 B cnyyae kanubpoBKM MO MULLEHW, OTMyWEHHON B CBOOOLHbLIV
NoSieT, OCYLLUECTBMAITCA HernpepbiBHble uaMepeHus R u N B pexume
COMPOBOXOEHNA MULLEHN 0O NCYE3HOBEHUSA OTPaXEHHOro CUrHana Ha ypoBHe
LUYMOB, W cTpouTcsa KpuBasi 3aBucumoct N oT R, koTopasi MOXeT ObliTb
annpokcuMupoBaHa 3akoHoMm R*. Tpu aTom 3HaueHne C, MoOXeT ObITb
paccymMTaHO C BbICOKOW TOYHOCTLIO MO dpopmyre

10/gC10= N + 40IlgR - const, (r.3)
roe 3HaveHne N MoxeT 6biTb B3siTO Ha pacctosiHum R = 10° cm, u const =
17,92 npu r paBHom 15,25 cm, €= 1,5° n gnnTenbHOCTN MNynbca 7= 2 MKC.

3.5 Pacuyetr «koHcTtanHTel MPJI no paHHbIM  MHCTPYMEHTanbHbIX
namepenun napametpos MPJI (tabnuua IM.1) ocywectensaeTca no gpopmyne:
c P_G*#ct6’ 4
Y Po4’ 7% In210%¢ '

nnn 10/gC;= 10IgPz - 10IgP, + 20/gG + 20/gA + 10lg7 + 20/g6 - £ +66,32, (I'.5)
rae Pr- umnynbcHas MowHocTb nepeaatyvka MPJ1, BT;

G - KO3 PULUMEHT YCUNEHUA aHTEHHbI;

A - ONWHa BOJIHbI, CM;

¢ - CyMMapHble NoTepu B BOSTHOBOAHOM TpakTe Ha npuem n nepenady, dB;
Py - 4yBCTBUTENBLHOCTL MPUEMHOrO YCTPOUCTBA, BT.

Tadbnwuua I 1-TlapameTtpbl MPJ1-5 npn 7= 2 mkc, F = 250 4, cHATOM
MarnoMm 3epkarne aHTeHHbl U 3ameHe JIBB Ha manowymsawmne CBY ycunutenu
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O603Ha4yeHne 3Ha4veHune ans MapameTp | 3HayeHue napameTpa B
n KaHana dB
pa3MepHOCTb 1-ro 2-ro ana 1-ro ana 2-ro
napameTpa kaHana KaHana
A, CM 3,13 10,15 20/gA 9,91 20,13
Pz, kBT 150 500 10/gPt 51,80 57,00
P,, BT 2,510™ | 1,6.10™ | 10IgP, -136,00 -138,00
7, ceK 2.10°® 2.10° 10lg7 -57,00 -57,00
G, dB 1,29-10° | 1,44.10° | 20/gG 102,25 83,16
6, rpagyc 0,5 1,5 20/g6 -41,13 -31,6
¢, dB 6 5 ¢ 6,00 5,00
C, cm® 1,64-10%° | 1,26.10” | 10/gC, 262,15 271,01

[.3.6 PacyeTa KOHCTaHT Ha oboux kaHanax paguonokatopa MPJI-5 no
AaHHbIM  MHCTPYMEHTanbHbIX  u3MmepeHun  (Tabnuubl  [.1)  ygobHo
ocyLecTBnATb no opmyne I.5:

10/gC;,= 51,8 +136 + 102,25 + 9,91 - 57 - 41,13 - 6 +66,32 = 262 dB;
10/gCp=57 + 138 + 83,16 +20,13 - 57 -31,6 - 5 + 66,32 = 271 dB.

YunTbiBad, 4TO 3TOT pacyeT BbIMOSHEH Mpu Haubonee onTUManbHOW
HacTponke Bcex cuctem MPJI-5 n makcumanbHO BO3MOXHOM KO(dMUMEHTE
YCUNEHNSA aHTEHHbI, pearibHble KOHCTaHTbl MPJI-5 moryT 6biTb He ©Gonee:

10/gC1o ~ 270 dB; 10/gCs.» ~ 260 dB.

3.7 KoHctaHTa MPIJl, xapaktepusyrowias €ero MeTeopOsIorm4ecKnm
noteHuman, MOXeT BapbupoBaTb B  3aBUCMMOCTM  OT  U3MEHEHUN
XapakTepucTUK BOJSIHOBOOHOrO TpakTa M npuemMo-nepenarolimx YCTPOWUCTB,
NnoaToMy nokasaHus pasHbix MPJT Ha ogHu 1 Te e obnaka MoryT OTNiM4aTbhbCA.
Ana ncknoveHna atoro kanudposky MPJ1 crnegyeT npoBepsATb MO peanbHbIM
ocaikam B crieyoLlemM nopsake:

a) NO [aHHbIM W3MEPEHUM KonmyecTBa OCALKOB C  MOMOLLbLHO
aBTomatusmposaHHoro MPJ1 n HazeMHOW ceTn ocagKOMepPOB, PacnoNOXeHHbIX
B pagnyce 50 km ot MPJ1, noctpouTb rpacuk, nokasaHHbIN Ha pUCyHke [.1;

61



PO 52.37.731-2010
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a) cnnowHas NMMHUS — NIMHNA TpeHaa aKCnepuMeHTanbHbIX AaHHbIX; 6) NNMHUSA
cornacoBaHua JaHHbIX paguosioKaLMOHHbIX 1 OCaAKOMEPHbIX U3MEPEHUN.
PucyHok .1 — KonimyecTBo 0CcagKkoB B MM MO AaHHbIM pagnonokKaumMoHHbIX Qg
N ocagkoMepHbIX Qo N3MeEpPEHNN

6) NpoBeCTM NUHMIO TpeHAa IKCNepUMEHTanbHbIX AAHHbLIX (CnAoLIHas
NWHWA), U NUHUIO BuccekTpuckl (MyHKTUP), obecrnedvvBarollen coBnageHne
AAHHbBIX PagNoSTIOKaLMOHHbBIX M HA3EMHbIX N3MEPEHNIA;

B) paccuumtaTb nonpaBky Ha KOHCTaHTy MPJ1 no OTKMOHEHU nuHum
TpeHga oT JIMHUK coBnafeHns AaHHbIX 06 ocazkax rno popmyne:
A(101gC, )=AZ =16 (IgQr —1g Q, ), (I.6)

roe A(10IgC;) v AZ — BenuymHa nonpaBkM Ha 3HaYeHus KOHcTaHTbl MPJ1 un
paguonoKaUunMoHHOMW  OTpaxaemocTn, Heobxoaumas [gnd  cornacoBaHus
paguoOSIOKaUNOHHBIX U OCaAKOMEPHbIX W3MEPEHUN KonnyecTtBa OCafKoB,
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ycpeOHeHHass Mo  [O0CTaTOMHO  OOMbLIOMY  KONUYECTBY  U3MEPEHWUM
(pekomeHayeTcs 6onee 20 n3MepeHUn B pasHbix ocagkax);

) BBECTM nonpasky Ha KoHcTaHTy MPJI1, coxpaHus ee 3Hak.

MpumedyaHwue-ITpumep pacyeta nonpaskn Ha KOHCTaHTy MPIJI:

— Ha pucyHke [.1 B3aTb 3Ha4yeHne Qo paBHbIM 20 MM/Y;

— paccunTatb 3HavyeHne Qg B aToMn Xe Touke: Qr = 1,07 Qo +0,21 ~ 21,61 Mm/y;

— noactaButb B dopmyny [.1 HangeHHble 3HadeHus Qr M Qo WM paccuuTaTtb
BESIMYMHY MONpaBKN Ha 3Ha4YeHUs KOHCTaHTbl MPJI:

A(101gC, )=16 (IgQr —1gQ,) =16 (1,335 -1,301) ~ 0,5 dB .

.3.8 KoHTponb crtabunbHoctM nokasaHun MPJT ocylwiectBnsieTca no
AaHHbIM aBToKanunbpoBkn MPJT B kaxgom uukne ob3opa No COBOKYMHOCTU
penepHbIX Lenen, Bbibupaembix B pasHbiX asumyTax n yganeHusx. na atoro
nocne rpagympoekn u  kanubposkn MPJ1  Heobxogumo 3anmcaTb Ha
npumeHsemon ACY dpansi MECTHUKOB, N 3HAYeHUEe cpedHen oTpaXaemocTu
COBOKYMHOCTM MECTHUKOB, nony4vyeHHoe Ha ACY, BHECTU 3TO 3HAYEHME B akT
kanubposkn MPJT n B cuctemy aBTOMaTUYECKOro BBEOEHMSI MOMNPAaBOK Ha
nameHeHne noteHumnana MPJ1 B kaxxgom uukne ob3opa.

.4 Pacuyet paguonokauuMoHHou oTpaxaemoctn (Z, dBZ) B ACY
OOJKEH OCYLLECTBNATLCSA aBTOMATUYECKM MO hopMynam:

Zg,gn =1 15,3+N3,2n +AN3’233K +2kR+ ZHZ_:l(kF +k,+k,. )AR * ZOlan - 1OIgC32, (r7)
-l

Z10n =135,7 + N10n + AN1036K+2kR +2ni1(k1~ +k0 +koc JAR + 20/an - 10lgC10, (I'8)
i=1

roe Zson U Zion — PaguonoKaunoHHas otTpaxaemocTb Ha annHax BonH 3,2 1 10
CM B n-M KaHane ganbHocTu, dBZ;
N3 2n  N1gp — MOLLHOCTb pagnoaxa Ha 3TUX e AnvHax BosH, dB;
AN3 226k U ANqpaex - MOMpPaBkM Ha uM3aMeHeHne noteHumana MPJ1 no gaHHbIM
aBTOKanNMopoBKK (MK N3MepeHnsiM Ha penep), dB;
kr - ocrnabneHve B BeTpPO3aLLMTHOM YKPbITUM aHTeHHbI (Radom), dB;
K., Ko N Koo — KOIPMUMEHTLI ocnabneHns B rasax atmocdepbl, obnakax u
ocagkax, cooTBeTCTBEHHO, dB/kMm.

4.1 OcnabneHue e Radom (kgr) 3aBUCUT OT TOJSLLMHbI NSIEHKM BOAbI Ha
ero MNoBEPXHOCTU, ABNSAKOLENCA OYHKLMEN MHTEHCUMBHOCTU oOcagkoB J Hag
HUM. 1o gaHHbIM ["'ocygapcTBeHHbIX ncnbiTaHnn MPJ1-5:

— Ha A = 10 cm ocnabneHne B Radom He npesbiwaeT 0,4 dB gaxe B
ocafKkax MHTEHCUBHOCTbLIO J 6onee 50 MM/4 N MOXET He y4nTbIBaTbCS;

63



PO 52.37.731-2010

— Ha A = 3,2 cMm pacyeT ocnabnenuss B Radom paccumtbiBaeTcs no
dopmyne

kr =0,042J + 0,74. (r.9)

4.2 OcnabneHue e 2a3zax ammocghepbl K. paccunmTbiBaeTca nyTem

ero CyMMMpPOBaHUS Ha NyTU pacrnpoCTpaHeHus paguorlyya C y4yeTom yrna

30HOMpPOBaHUA « W ganbHocTn R. [Onga yrnoB o63opa a < 18° n R < 200 km

pacyeT MOXeT ocywecTBnaTbes [26] ¢ owwnbkon He 6Gonee 0,2 dB no
dopmynam:

anAA =32 oMk, = 1,722{0,4 +3’456wJ(1 P 2“*”546“]}; (T.10)

o o

18 —-R /[27,8+154 22
ana A =10 cm: kior =| 0.4+ 3,45¢ 18| 1 —eTRAE e ]. (r.11)

4.3 OcnabneHue 8 obs1akax u ocadkax K.

— Ha A = 10 cM MOXeT He y4nTbiBaTbCs, TaK KaK Aaxe B ocadkax
MHTEHCNBHOCTLIO 60 MM/Y NPOTSXKEHHOCTLIO 40 KM OHO He npeBbiwaeT 1 dB;

— Ha A = 3,2 cM paccuuTtbiBaetca [17] no paguanbHOMy
pacnpegerneHuto 3HadeHnn Zqg,, NNB0 Z3 5y

Kazn = 10799 27977552 dB/kwm; (r12)

k3,2n = 100,06223,2n—3,32 dB/KM; (r13)

.5 PacyeT BbICOT pagnoaxa MeTeoLerien OCyLeCTBNASETCH C y4EeTOM
«KPUBU3HbLI paguornyya» npu  HOpMasibHOW  pedpakumn,  MONyLWUPUHLI
anarpamMmbl HanpasfeHHOCTU U3NYyYeHNd, a Takke BbiCOTbl cToaHna MPJ1 Hag
ypoBHEM Mops Hypn, KM:

— BbICOTa Haf ypoBHeM Mopst: H = Rsina + 5,8-10°R? +Hypp; (T.14)
— BbICOTa BEPXHEN rpaHunubl: Hg = Rsina + 5,8-10°R? - Rsin(&/2) +Hypn; (.15)
— BbICOTa HUXHEN rpanunLbl: Hy = Rsina + 5,8-10°R* + Rsin(&/2) +Hwen, (7.16)
raoe R — pacctosiHne ot MPJI, Kwm;

o - BEPTUKAsbHbINA Yron 30HANPOBaHUS;

62 - nonywmpvHa guarpamMMbl HanpaBliEHHOCTU U3NYyYEeHUS aHTEHHbl Ha
YPOBHE NMOSIOBUHHOW MOLLHOCTM, rpag.

[Mpuemnem 2-n BapuaHT pacyeta BbICOTbl paguonyya C y4yeToMm ero
KPUBU3HbI OTHOCUTESNBHO MOBEPXHOCTU 3EeMSIM MO MOAENN, COrfacHO KOTOpOW
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pagnyc 3emnu rz paBeH 6371,032 kM, a adpEKTUBHbIN pPagnyCc KPUBU3HLI
paguonyya rpz = 4/3r; = 8500 km [26];

H = [R*+7,225.10" +2R-8500-sino]”° - 8500 +Hypn ; (r.17)
Hg = [R? + 7,225.10" +2R-8500-sina]’” - 8500 - Rsin&/2 +Hyen ; (r.18)
Hy = [R* + 7,225-10" +2R-8500-sin0]®” - 8500 + Rsin&/2 +Hyen , (r.19)

PacxoxaeHnsa B 3Ha4Y€HUAX BbICOT, pacCYMTaHHbIX No oboMM mMeToaam,
He npeBbliwatoT 30 m B ananasoHe H oo 20 km n R go 200 kM npu Bcex yrnax
30HOMPOBAHUSA «.

.6 PacuyeT ropumsoHTanbHOW AanbHOCTM MeTeouenen Rg, KM B
cTaHOapTHOM aTMocepe MOXET BbINOMNHATLCA TaKKe Mo ABYM BapuaHTaM:
— 6e3 yyeTa KpMBU3HbI pagunonyya: Hg = R-cosa ; (r.20)

Rcos0
ry+H )

— C Y4E€TOM KPUBU3HbI paguornyya: Hé =TI33 sin"( (r.21)

YuutbiBasi, 4To pasHocTb Hg — H*s B paanyce oo 200 KM 1 B crnoe BbICOT
or 0 go 20 km He npesbiwaer 300 m, B uendax ynpoweHua pacyet Rg
ocywiecTsnaT no gopmyne (IM.20).

.7 W3mepeHus paavonokauMoHHbIX MapamMeTpoB obnakos
ocyllectenaTca ¢ nomowbio ACY B TO4YKe Kypcopa wunm B BblOeNeHHOM
onepaTopom obbeme.

7.1 [Ons pacno3HaBaHua rpagoBbix obnakoB u OB wn npoBegeHus
NpoOTMBOrpagoBbIX onepauun crnegyetr  u3Mepsatb  (CM.  pucyHok [.2)
cnegyroLine napameTpsbl:

— KoopAuHaTtbl MakcuMyma paguoaxa: A, Ry, KM;
— MaKCuMarsbHYI OoTpaxaemocTb: Z,, dBZ;

— BbICOTbl B KM: MakCMmMaribHOW oTpaxaemocTtu Hz,,, BEpPXHEN rpaHnLbl
pagnoaxa Hg, BEpXHEW rpaHuLUbl N3ONUHUIA OTpaxaeMocTn Has, Hss,
Has, Hss, Hes;

— npeBblWweHns BbICOT Hag ypoBHeM 0°C B kKM: AHz,, AHys, AHss, AHjs,
AHss, AHes;

— HanpaeneHne A, rpag (kyaa gBmxetca OB) wu  ckopocTb
nepemeLleHna V, km/y;

— o0bbeMbl BblgeNneHHOM YacTn obnaka ¢ Z,g > 25, 35, 45, 55, 65 dBZ
Bbile ypoBHA nsotepmbl 0°C AVas, AVss AVys, AVss, AVes, KM®;
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MaKcMMaribHOe 3HayeHue NPUBEAEHHON BOAHOCTY 06raKka Gm, KM

MakcumMarbHOEe 3HayeHue NpuBeAeHHOW BOAHOCTU 06navYHoro cros
BbiLe ypoBHSA nsotepmbl 0°C AqQp, Kr/MZ;

NHTerparbHble BOAHOCTU obnadHoro crnosi Bolwe ypoBHs 0 °C ¢ Zy >
25, 35, 45, 55, 65 dBZ: AM25; AM35; AM45 AM65, T,

nnowaab pagvoaxa Spa, NNMOWAAb BbINAAEHUS O0KAS Syox U
nnoLaab BbiNaAeHnsa rpaaa Sipay, KM,

7.2 3HayeHus Z, n ee koopauHat A, n R, NU3MepsalTcs B Touke
abCcontTHOro MakCcMMyma pagmoaxa.

[.7.3 Bce BbicoTbl (Hzm, Hg, Has, His ...), @ Takke NpeBbIlUEHUS BbICOT
Hag ypoBHeM 0°C (AHzn,, A Hg, AHss, AHus ..., n3MmepsitoTca B obnactu
MakCcMMyMa Ux 3Ha4YeHun.

H Kk
14

—e

12

H
ﬂ}a /f ﬁr/z 0 dBZ o

10

’,J/ s \\%BE dBZ

E \\% %45 dBZ

2 ilm,n,eprle
i onnaha

/// Ll %JI e 1z

17 |
{ i

PucyHok .2 — Cxema namepeHuna BbICOT Ha BEPTUKANIbHOM CEeYEHUN

rpagoBoro obnaka

[.7.4 Pac4yeT MrHOBEHHOW CKOPOCTU U HanpasneHus nepemelteHns OB
BbIMOJSIHAETCSA MO CMELEHUI0 LIeHTpa MacC MHTerpanibHoOro BOOOCOLEpPKaHUA
cnosi 0651a4HOCTM Bhile YPOBHA 3 KM 3a Nepuon Mexay nocnegoBaTtenbHbIMU
Luknamm obsopa no popmynam:
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AX
A =arctg —
gAY’ (r.23)

roe AX u AY — cMmelleHmne ueHTpa macc no ocam X u Y,
At - BpeMs Mexay ABYyMS nocriegoBaTenbHbIMU LuKnamMmm ob3opa.

7.5 PacuyeT cpegHen cKopoCcTM W HanpasreHuss nepemewieHnss OB
OCYLLECTBMNAETCA MO aHanorum 3a nepuon MeXay HEeCKONbKUMU LMKIiamu
o630pa.

[.7.6 NamepeHne 06beMoB AVss, AVys, AVss, AVes , @ Takke npuBeaeHHOM
QJm, AQm W NHTErpanbHon BOAHOCTU AMss; AMys; AMss n AMgs ocyuiecTBnsieTcs
nytem BblaeneHns OB B pamKky Takum ob6pasom, 4Tobbl BHYTPM ee nomMeLuarncs
N3OKOHTYpP C Z4o = 25 dBZ.

7.7 Tnowanb pagunoaxa (Spas, KM2) paccynTbiBaeTCcA Mo KapTte
MakCUMasibHOM OTpaXkaeMoCTu, a nnowaan foxXaeBblX (Ssox KM2) N rpagoBbIX
0CaAKoB (Srpap, KM2) No KapTe MakCUManbHOM OTpaXxaeMoCTU NMPU3EMHOro Cros
pagnoaxa NPoTSKEHHOCTbIO 2 KM.

N8 OueHka TeHaoeHuum passutma OB ocywectengeTca no
npupaweHuto (ybbiBaHunoo) 3HavyeHun Z,,, AHz, Agm, 1 AMz B nocnegytowem
uukrie o63opa No CpaBHEHUIO C NpeablayLLUM:

— npu dZ/dt > 0, dHz/dt > 0 unn dAq,/dt > 0, dMz/dt > 0 npuceanBaeTcs

TeHOeHUNs «YCUNeHune;

— npu dZ/Adt < 0, dHz/dt < 0 unu dAqg,./dt < 0, dMz/dt < O npuceanBaeTcs
TeHaeHumsa «OcnabneHuvey;

— B Apyrux KoMbuHauusax sHaveHun dZ/dt, dHz/dt, dAq./dt v dMzi/dt,
cynTaeTcs, YTo «Pa3sutua HeT».

9 MNocTpoeHue KapT oOcaAKOB OCYLUECTBMAETCA MNyTeM pacyeTa
XapaKTEpPUCTUK OCaOKOB B Kaxaon sdenke nnowagn ob3opa, orpaHUYeHHOu
NPOTAXXEHHOCTLID KaHana ganbHocTu, paBHou 0,5 KM M WMPUHOM wWwara no
asnmyTy, paBHoun 1 rpagyc.

9.1 NHTeHcMBHOCTb ocagkoB [, MMm/4 Tennoro nepuoga roga B N-m
KaHare JanbHOCTN paccyuMTbiBaeTCs, cornacHo [23], no anroputmy

l9l,q npuZ, <45
lgl, = (1—k)~|glnﬂ +k-lgl, npuddb<Z, < 65, (T.24)
la/,- npu Z, > 65
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roe aMmnupuyeckun koadpdpuumeHT k = (0,04-Z, - 1,7) yunTbiBaeT yBenmyeHmne
A0Nu rpagoBon opakumnm B CMeLlaHHbIX ocaakax npu Z > 45 dBZ;

Ing v I, — poXxpgeBasa v rpagoBas COCTaBnsLWMe CMeLaHHbIX OCaKoB B N-OM
KaHane JanbHOCTU, paccymMTbiBaeMble No oopmyriam:

Igl,, =0,0624-Z, —1432, (.25)
igl, - =0,065-Z, —2,28 (T.26)

[.9.2 Pacuet konu4yectsa ocagkoB Q,, MM B N-M KaHane ganbHOCTU U1 j-M
CEKTOpe asnmyTa ocyLecTBnsieTcsa no gopmyrne

Q, = Z/nijtm ) (r.27)
m=1

rae Ilpjm — VHTEHCUMBHOCTb OCafdKOB B N-M KaHane [anbHOCTU j-M CeKTope
asmMmyTa n m-om Lmkne ob3opa, paccumtaHHada no popmynam (.24
—1.26);
m — 4ucno uukrioB ob3opa c ocagkaMmn B N-M KaHane OanbHOCTU U j-M
CEeKTOpe asnmyTa;
At - nepvog BpeMeHn mexay uuknamm ob3sopa.

.10 XapakrepucTUKu rpagoBbiX OCaAKOB MOryT pacCyYUTbIBATbCHA
OLHOBOJSTHOBbIM U  OBYXBOMHOBbLIM MeTogamu [17, 23] no cnegyrowmm
dopmynam:

".10.1 MakcumanbHbIn pa3mep rpaga d,,, CMm:

— 10 O4HOBONHOBOMY MeToay Ha A = 10 cwm:

dmn =(0,2-2Z,, -10). (I.28)
— 1O ABYXBOSIHOBOMY METOAY:
d -1 0002721000027 23, 40.076 (r 29)
.10.2 MNOTHOCTb NOTOKA KMHETUYECKoN aHeprumn rpaaa E , Ix/m3c:
— 1O OAHOBOMNHOBOMY MeToAy Ha A = 10 cMm:
IgE, =0,086Z,,, —5,25. (r.30)
— MO ABYXBOSIHOBOMY MeTozy:
IgE, =0,025Z;,, +0,075Z,,, - 587. (r.31)

[.10.3 3HayeHns E crefyet paccyuTbiBaThb:
— npun Hy < 2,0 km B obnactn Z, > 45 dBZ;
— npun 2,0 < Hy<3,5km B obnactn Z, > 50 dBZ;
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— npu Hy > 3,5 km B obnactn Z, > 55 dBZ.

.10.4 KuHeTnueckas aHeprus rpaga E, }J,>|</M2:
— MO OOHOBOJIHOBOMY MeToay Ha A = 10 cm:
E, = > 10100%0Z0 52t (r.32)
m=1

— O ABYXBOJIHOBOMY MeTOAY:

[ i70(0102523’2#0'075270"_5’87)Atm . (r.33)

m=1
.10.5 CTteneHb NOBpPEeXAEHUA Cenbxo3KynbTyp OT rpagobutun K, %
paccynTbIBaETCS NO KOPPENALUNOHHBLIM CBA3AM MEXAY KUHETUYECKOWN SHEPrnen
rpaga v NoBpPeX4aeMOCTbIO pasHbIX BUOOB CenbX03KyNbTyp [23]:

— nweHnupl: Kny = (56/gE —-58); (r.34)
—  KYKypy3bl: K= (66/gE — 90);. (r.35)
— BuHorpaga: Kgyy= (100/gE — 145). (r.36)

11 PacuyeT npuBeaeHHOM BOAHOCTU BepTUKanbHOro crtonba c
nnowaablo ocHoBaHma 1 M? (@ M AQ Kr/M?) oCyllecTBNsSeTca nyTem
CYMMWPOBaHUA BOOHOCTU efuHM4YHOro obbema no BceM crosMm obnaka wu
cnosim Bblwe nsotepmol 0°C:

qpj :Z;,an -AH,; (r.37)

roe AH; — BepTuKanbHas NPOTSHXKEHHOCTb j-TOro Crios obnaka;

gni — BOOHOCTb eauHu4HOro obbema obnaka, v, paccuuTbiBaemMas no

anropuTmy:

Qnin npu Zyg, <45
G =1(1=K)- Qg +K-Qpr 1pu 45 <245, <65 (r.38)
Anjr npu Zyo, > 65

roe k= (0,042, - 1,7) — KOHCTaHTa, 3aBuCsLLAa OT COOTHOLLUEHUS OOXOEeBOM
Qnjg VI TPAAOBOW qpir Ppakunin B N-oM KaHarne AanbHOCTU U j-OM CeKTope
asnmyTa;
3Ha4YeHnsa qngW qnir paccunTbiBatoTcs B ACY no cpopmynam [23, 27]:

g, =100056Z0,-3.25 [ - (I.39)
njr =
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.12 PacyeT nHTerpanbHoro BogocoaepxaHust Bcero obbema obnaka
Mz wn ero nepeoxnaxgeHHOW 4actmh AMgz, T OCylWecTBnAsSeTcs MyTem
WHTErpupoBaHnsA BOAHOCTU G, MO BCEW NNOLaan pagmoaxa, orpaHn4eHHon Z;
N BCEM CIIOSIM OT OCHOBaHUS paguoaxa 40 BEPLUMHBI UK OT YPOBHS U30TEPM
0 °C o BepLnHbI [27]:

m
Mz =Y qn(Z;)S;,
i=1

L , .40
AMz; = ZAqnj (Z;)Sg, (749

i=1 )

rae gn(Z) — 3HaveHne BOOHOCTU B N-OM KaHane OanbHOCTU U j-OM CeKTope
asMmyTa BHYTPU M30KOHTYypa C 3afaHHOW OTpaxXaemMoCTbl Z;
paBHoun 15, 25, 35 ... 65 dBZ;

Sz — nnowaab BHYTPY U3OKOHTYpa C 3aAaHHbIM 3HaYeHnem Z,.
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NMpunoxeHune [
(pekomeHayemoe)

Noka3aTenu rpagoonacHOCTM 06MakoB U MeToAbl U3MEepPeHUs
napameTpoB rpagoBbIX OCaAKOB

0.1 B pesynbrate MHOroneTHMx pagumosiokaumoHHbIX MCCregoBaHnm
obnakoB B pasHbIX perMoHax C MOMOLLb UMMYIIbCHbIX HeKorepeHTHbIX MPJT
[10-12, 14 - 16, 21 - 22, 26 v op.] YCTAHOBMEHO, YTO BEPOATHOCTbL BbiNageHUs
rpaga u3 Ky4deBo-4oXxaeBblX 061akoB yBeNMYMBaEeTCA C POCTOM:

— BbICOTbI BEPXHEN rpaHnLbl 0bnakos Hp, KM;

— MakcumanbHoOW oTpakaemocTtu obnaka Z,,, dBZ;

— BbICOTbl MakCMMaribHOW oTpaxaemMocTu Hz,,, KM Ha cTagun pasBuUTuS;

— BbICOTbI CNOS MOBbILLEHHOW OTpaXXaeMocTn Hz;, Km;

— nnowiaan noBbILLEHHOW OTpaxaemocTu obnaka Z,,, dBZ;

— MNpeBblleHNA BepXHeWn rpaHuubl usonuHum 45 dBZ Hag ypoBHEM

nsotepmbl 0°C AHy s, KM.

OgHako Kaxabli M3 NEepeyvYuCrieHHbIX napamMeTpoB MMeeT obnactu
HEOOHO3HAa4YHOCTM B pasfdeneHun rpagoBbiX WM JIMBHEBbIX 065akoB WU
pacrno3HaBaHUN pasBUBAKOLMXCA MNOTEHUMANbHO rpPagoonacHblX obnakos
cpean  HeornacHbIX. [MoaToMy  oueHKka  rpagoonacHoctTu  obnakos
ocyuwlecTtengaetcs [8, 17] Ha oCHOBE COBMECTHOIO UCMNOSfb30BaHNSA HECKOSNbKNX
napamMeTpoB W anropuTMoB pacyeTa BEpOATHOCTM BbiNageHua rpaga c
NPUMEHEHMEM pa3gensarLmnx PyHKUMN TMna:

pr : A ’
H LA, (A1)
IgHS“ ~0,23Z+4,7IgAH,, +1,8IgAH, - 14 (I.2)

C pellaroLwmmMm npasuiamu:

— Y1>1wnnmnY, >0 - obnako rpagoBoe;

— Y4y <1unmnY,<O0-obnako He rpagoBoe.

0.2 Haunbonee npoctbiMn U  3PPEKTUBHLEIMU  OLHOBOSTHOBLIMU
nokasatenaMmm rpagoonacHoCT obnakoB SBNAKTCA Takue napameTpbl, Kak
MakcumaribHas  oTpaxaemoctb Z, W BbiCOTa 30Hbl  MOBbILEHHON
OoTpaXkaemocCTu AHgs, XapaktepuayroLiue Hanuuue NOBbILLUEHHOro
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BOLOCOAEPXAHUS  NepeoxnaXaeHHoro cnos obrnaka wn  sgenstolleecs
HeoOXoANMMbIM U OOCTAaTOYHbIM YCIOBUEM AN 3apOoXaAeHus n pocTta rpaga [17,
23]. BepoaTHOCTb BbiNageHus rpaga noBbIWAETCH C yBeNMYeHneM 3Ha4vyeHuu
Zm N AHys. TlpocToe npousBegeHne aTux AByx napameTpoB (Zn-AHs) MoxeT
CNYyXuTb elle Oonee afekBaTHbIM MoKasaTenem Hanuuus rpaga, Tak Kak
HESIBHO XapakTepuayeT codep)xaHme Boabl B 006nactu oTpuuaTtenbHbIX
TemnepaTyp (T.e. B 30He pocTa rpaga). Ewe 6onee wuenecoobpasHo
HernocpeaCcTBEHHOE W3MepeHne npuBeaeHHON AQ, W WHTerpanbHon AMys
BOLHOCTHU nepeoxnaxneHHoro cnos obnakos, XapaKkTepusyoLmx
BOJOCOAEpPKaHNEe 30Hbl pocTa rpaga.

0.3 [llpuBegeHHasa @, W WHTerpanbHass BoAHOCTb Mz B rpagoBbIX
obnakax, Kak npaBuno, NPeBbILIAET NX 3HAaYEHNS B NIMBHEBLIX 0bnakax [16, 23,
27]. NpuBegeHHas BOOHOCTb rpagoBbix 06nakoB g, BapbupyeT B npegenax ot
8 0o 50 Kr/M?, B MMBHEBbIX JOXOSX B npegenax ot 0,5 go 10 Kr/M?, @ B OXOAX
N3 CIIOUCTO-A0XAeBoW obnavyHocTn oObIMHO MeHblue 0,5 Kr/M2. NHTerpanbHasa
BOAHOCTb rpagoBbix obnakoB M;s BapbUpyeT B npenenax ot 10° go 5-10° T,
Aocturasa B cnyyae rpaga katactpodomyeckon MHTEHCUBHOCTU My ~ 6-10° 7.

0.4 YactoTHass 3aBUCMMOCTb paccesiHust paguoBosiH obecneymBaeT
BO3MOXHOCTb OBHapyXeHUs rpaga ABYXBOMHOBbIM METOAOM MO KPUTEPUIO Z3 5
— Zy0 < 5 dBZ, Tak kak otpaxaemocTtb Ha A = 10 cM B gmMana3oHe pa3mepoB
pacceBatoLwmnx Yyactuy ot 0,5 0o 5 cm yBenuumBaeTcs 3Ha4MTeNbLHO BbICTpee,
yeM Ha A = 3,2 cMm. [IBYXBONHOBbLIN METO NO3BONseT 6onee KOPPEKTHO
onpegennTb pasMep W KUHETUYECKYH SHepruo rpaga npuv BBeLEHUU
KoppeKkumMn Ha ocrnabneHune Ha A = 3,2 CM B COOTBETCTBUM C NMyHKTOM [.4.3.

0.5 [lonapusaumoHHble,  OONSEPOBCKME N paaUONOKaLMOHHO-
pagnomMeTpuyeckne Metonbl O6HapyxeHua rpaga B gaHHom P He
paccMmaTpMBalOTCA B CBSA3M C TeM, YTO B MPOTUBOrpagoBbix cnyxbax B
HacTosLlee BpeMs UCMoSb3yrTca paguonokatopel MPJI-5, He wumetowme
Nonsipn3aLmMoHHON, JOMNEePOBCKON U pagMoMeTpuy4eckom NnpucTaBok.

0.6 B onepatusHon npaktuke [1I'3 pekomeHAOyeTcs pacrno3HaBaHue
rpagoBblx 06MakoB crnegyer OCYLWECTBAATbL MO  criegylwum  Hambonee
NPOCTbIM KPUTEPUAM:

> 55 dBZ v AHys > 3 kM npu Hy > 3 Km;
Zm > 50 dBZ v AHys> 2,5 kM npn 2 < Hy < 3 KM;
> 45 dBZ v AH35> 2,5 kM npu Hy < 2 K™
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AGm > 8 KriM?;
AM,s > 10° T;
Zs2— Z10 < 5 dBZ.

0.7 Tokasatensamu KpynHoro rpaga (anameTtpom 6oree 3 CM) CRyXuT
coyeTaHue creqyoLwmnx KpuTepues:

- Z,>70dBz

— AHss > 5 km;

—  AQm > 30 Kkr/m%;

~ AM,5>10°T;

— Z3p—2Z10<15dBZ;

— a Takke xapakTepHble 0COOEHHOCTUN B CTPYKTYpe paamoaxa:

1) Hanuune HaBeca MOLLHOIO paguoaxa (MHOrga CcoO CBecoMm) C
obwmpHoM obnacTtbio crnaboro pagnoaxa, CBUAETENbCTBYIOWEN O HanMyum
MOLLHOA CTPyM BOCXOASLLEro MNOoToKa WU  BO3MOXHOCTU  ONUTENBHOMO
HaxOoXXAeHus1 3apoabllLen rpaga B cnoe pocTta rpaaa;

2) Hannmyme KprKa pagnodxa B HUXKHEM Croe, OKauMNALWEro
BOCXOOALWLMNN MOTOK U cBmnaeTesibCcTeyrowlero o Hajimndinm 30Hbl KOHBeEpreHunn m
BpalweHnn BoCcxogAaLlero noToka,

3) BbICOKME rpagueHTbl OTpaXXaeMoCTu Ha nepegHeM donaHre ocagkos B
Npu3eMHOM Crnoe Ha rpaHuue cnaboro pagnoaxa;

4) Hanuyue xapakTepHOro paguanbHOro BbICTyna (Lwumna) pagumoaxa c
Zio < 30 dBZ 3a rpagoBbIM o4aromM Ha CpedHuX BbiCOTax MPOTSKEHHOCTbLIO OT
10 go 30 KM, KOTOpbIN dhOpMUPYETCA 3a CYEeT TPOMHOro paccesHus
paanoriokaunMoHHOIo U3nyyYyeHna [26]: B rpagoBOM ovare paccesiHve Brnepen C
OTKIMOHEHMEM K 3emsie, MOTOM OTpaXeHne OT 3eMfn B HanpaBleHUU
rpagoBOro oyara W, HaKoOHEL, paccesHue rpagoBbiM O4Yarom B HarnpaBfeHUn
MPIJ1, T.e. rpagoBbIv ovar — 3emMns — rpagosbiv odar — MPJI.

Mo Mepe TaHreHuManbHOro CMeLLEHUS MOLLHOro rpagoBoro obnaka
oTHocutenbHo MPJ1  3TOT BbICTYN Takke CMelaeTcsd, pacnonarasacb
pagnanbHo oT MPJ1 3a rpagoBbiMm o4varom. LUupuHa cekTopa BbICTyna
N3MEHAETCA COOTBETCTBEHHO W3MEHEHUIO LWWPUHBI rpagoBoro ovara ¢ Zj
bonee 65 dBZ (pucyHok [O.1). CnegyeT OTMETUTb, 4YTO LWWUN pagumoaxa
obHapyXmBaeTcs He BO BCex Cryvasx WHTEHCUBHOroO rpaga, a npu
onpeferneHHbIX YCroBusax pedpakumm pagnoBorsiH.

73



PO 52.37.731-2010

e 5
= n
o3Xa
>§\\

< |

n
anv

-0

-7

-0

»
Fl

R=68 kv A3=22¢ ZM=0/73 dE He=0/16.5 1 H45=0/10,2 dH45=0/6 K1 q=39,6 Kr/m2

i

= DU
= 52
JLOKYMEHTEL Jacer Qcanku
= i =
CeHeHrA AHAMAT LLiTopna

¥ = @

Be LHOe ceyeHre [A

AAHE S H z. dBz

EREEE & | | N

2FFrEI==EE0O0
2] 30 aerycTa 2008 _V_l
Fanap ID | Bpema | Data &

RUST
RUST

30.08.200
30.08.200
3008200
30.08.200 B
il nngenn-—
1 1] [ 2l

~[aHenk KOHTPOAA paBoTe paaspe |

Pexur pasoTe padapa

CoctoaHue
{. (R CRG R R R ] ‘

19:32:06 30.08.. Penercih 51491

PucyHok [1.1 — BeicTyn (umn) pagnoaxa MOLLHOro rpagoBoro obnaka.

30.08.2008 r.

74




PO 52.37.731-2010
NMpunoxeHue E
(pekomMmeHayeMmoe)

Kputepuu pacno3HaBaHusa kateropun OB
C y4eToM BbICOTbl nsotepmol 0°C Hy

E.1 BepoATHOCTbL BbiNageHWd rpaga Ha 3emrie B 3Ha4YUTESTbHOW CTeneHu
3aBUCUT OT BbICOTbI n3otepmbl 0°C Hy. Jletom npu Hy paBHOM 1 6onee 3 km
Menkun rpag obbl4HO ycneBaeT pacTasTb B Tenson 4yactum atmocdepbl, a
BECHOW M oceHbto npu Hy oT 1 oo 2 KM gocTturaeT NoBepxHOCTU 3emMnin. Ha
OCHOBe cTaTtuctudecknx gaHHblx CeBepo-Kaskasckon BC [28] o BepoaTHOCTM
BblMageHNa rpaga B 3aBMCUMOCTU OT BbICOTbl Hy pacno3HaBaHuWe KaTeropumn
OB moxeT onpeaenstbca No KpUTepuam, npeacrasneHHbiM B Tabnuue E.1:

Tabnwuwya E. 1- Kputepum pacnosHaBaHuna kateropun OB c yyeTom
BbICOTbI Hp, KM

CTeneHb rpagoonacHOCTM B
KaTteropus KOUTEDIN TDAAOONACHOCTH 3aBUCUMOCTU OT BbICOTHI
OB puTep Pad NOBbILLEHHOrO paanoaxa Hsg
<1,5H, =2 H,
I Hao > 2Ho 25 <Z7Z,<45dBZ 0,1-0,2 0,3-04
[l Zn,=245dBZ 0,3-0,4 0,6 -0,8
1 Z,255dBZ
Hys > 2H, 0,9-1,0
\Y Zn,>65dBZ

roe Hsp U Hys — BbICOTBI Hafl YPOBHEM MOPSI BEPXHEW rpaHuLbl paanoaxa C
Z1o=30u 45 dB~Z.

E.2 [na pacnosHaBaHuss OB pasnuyHbiXx KaTeropum MOXeT ObliTb
ncnonb3oBaHa cxema, npeacrtaBfeHHas Ha pucyHke E.1, Ha KoTopom
nokasaHbl TUMWYHblE OPMblI pagnodaxa obnakoB B BuAE BepTUKaNbHbIX
CEYEHUN B U30NUHUAX Zqg, CrPYyNNMpoBaHHbie No 4 kateropuam OB B 4 rpynnbl
No BO3pacTaHUIO CTEMEHWU rpagoonacHOCTU (CBepXy BHMU3 M CfieBa Hanpaso).
OB | u Il kateropun npeacraenatoT KA geBaTtn paspsgos, CrpynnupoBaHHbIE B
ABe BepTUKarnbHbIE KOFNOHKMU:
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— B MNepBOW KOMNOHKe npeacTtaBneHbl BepTukanbHble ceveHna KA 2, 4, 6
n 8 paspsagos co 3HavyeHusmu H,z < 1,5 Hy, cTeneHb rpagoonacHOCTU KOTOPbIX
Bapbupyet ot 0,1 oo 0,4;

— BO BTOpPOW KOJOHKEe npeacTaBrieHbl BepTuKarnbHble cedeHns KA 1, 3,
5, 7 n 9 paspsgoB, co 3HadeHusamu H,z > 2 H,, cTeneHb rpagoonacHoOCTU
KoTopbix Bapbupyet ot 0,2 go 0,8.

Ecrm Hyz > 1,5 Hy, HO He npeBblwaetr 2 Hy, 10 Ha ypoBHe 1,5 Hj
oLeHMBaeTcs nnowanb, orpaHnydeHHas nsonuHuen 35 dBZ (Sss):

— npun S35 < 25 km? K4 cnegyeTt OTHOCUTbL K YeTHOMY paspsay nesou
KOMNMOHKMU;

— npu Szs > 25 km? K4 cnegyeT OTHOCUTb K HEYETHOMY paspsay BTOPOU
KOJTOHKM.
OB Il n IV kateropun, nmetowme paspsagbl ¢ 10 no 14, npencrasneHsl B
NpaBoW KONOHKe pUCYHKa E.1.

E.3 OueHKy rpagoonacHocT 1 TeHOEHUMIO pa3BuTUs obnakoB cnenyet
OCYLLIECTBNATb MO ropu3oHTaNbHOMY CEYEHUIO Ha BbicoTe 2 Hy:

a) ecnu Ha ypoBHe 2 Hy HeT nsokoHtypa 30 dBZ, TO MOXHO cunTaTb, YTO
OB Her;

6) ecnu Ha ypoBHe 2 H, obHapyxeHa KA ¢ nsokoHtypom Z = 30 dBZ, 10
aTa KA cumtaetca OB, KoTopbIn crniegyeT 3acesThb;

B) KA c nsokoHTtypom Z = 55 dBZ moxHo cumntaTth OB Il kaTeropwuy;
r) KA c nsokoHTypom Z = 65 dBZ moxHo cuntaTth OB IV kaTteropwuy;

A) cTeneHb rpagoonacHoCcTu obnakoB NOBbILAETCHA NO Mepe NOSABEHUS
Ha ypoBHe 2 Hy n30koHTypoB ¢ Z = 35, 45, 55 dBZ n noHmxaeTtcs no
Mepe UX NCYE3HOBEHUS;

€) rpagoonacHOCTb He MeHsieTcs, ecnn OoT ob3opa K 0630py HET Takmx
N3MEHEeHUN.

E.4 KA, npeacraesneHHble Ha pucyHke E.1, asnawTca OB, n nx cnegyer
3acedTb B COOTBETCTBUM C pasgernom 7.4.3:

a) 8 pexume 3KOHOMUYHO20 3acesa — Bce K, Bowenwme B nepsyto
KOJSTOHKY MU 1 paspsg BTOpPOM MpaBOW KOSOHKW, €CHN OHU UMEIT TeHAEHLUMIo
pa3BnTUs. 3aceB npekpallaeTcs, Korga BepxHss rpaHuua n3okoHtypa 30 dBZ
onycTuTcs Huxe 2 Hy;
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0) 8 pexume HopMaribHO20 3aceea — ocTalnbHble KA, BTOPOM KOSTOHKN,
3aceB KOTOpPbIX MpeKkpallaeTcsd, Korga BepxHada rpaHuua n3okoHTtypa 30 dBZ
onycTutcsa Huxe 2 Hyp), a Takke OB Il kateropumn 10, 11 1 12 paspsgos, 3aces
KOTOpPbIX MpekpallaeTcs, Korga ncyesHeT N3oKOHTYp 55 dBZ nnn ero BepxHas
rpaHuua onyctTutcs Hmwxe Hp;

B) & pexume momarbHo20 3acesa — OB lll kateropun 13 paspsga n OB
IV kaTeropum.

E.5 [paHuubl nnowanok 3aceBa BblAENSATCA B 3aBUCUMMOCTUM OT
kateropun OB B cooTBeTCcTBUM C pucyHkammn 1, 2 n 3. 3aceB npekpallaercs,
Korga BepxHsis rpaHuua n3okoHTypa 55 dBZ 6yget Huxe Hy nnu n3okoHTyp 55
dBZ ncyesHer.

E.6 3asBka Ha nonyyeHue paspelleHUss OpraHoB aBMaLUUK Ha 3anyck
M nogaetcsa npun obHapyxeHun Ha 3T n BONn3m ee nsokoHtypa 30 dBZ Ha
ypoBHE 2 H, B OByX nocnepgoBaTtenibHbIX LMKax ob3opa, a cooblieHne ob
OoTKa3e OT paspelleHns MOoCbIIaeTca Mnpu  MCYE3HOBEHUN  YNOMSIHYTOMO
N30KOHTYpaA.

E.7 B uensx wucknodeHus owmnbok B kanunbposke MPJ1 cnegyet
npoBeputb kanubpoeky MPJ1 no ocagkam. OnepaTuBHbIA KOHTPOSb W
KOPPEKTUpPOBKY noteHumana MPJ1 pekomeHoyeTca  OCywlecTBNATb B
crneyroLwem nopsigke:

a) NOHU3NTb KOHcTaHTy MPJ1 oo Tex nop, noka He UCYE3HET U3OKOHTYP
55 dBZ Ha nmBHeBOM [JOXOb C KPYNOW, HaAeXHO noATBep)XAaeMbln
Ha3eMHbIMW OaHHbIMU;

6) noBbicnTb kOHCTaHTY MPJ1 0o Tex nop, Noka NosiBUTCHA U3OKOHTYpP 55
dBZ B cny4ae BbinageHus rpaga pasmepom donee 1 cwm;

B) yuuTbliBasi, 4to npu Hus < 1,5 Hp; B CTpPyKType pagnoaxa
passuBatoenca KA nsokoHtypa 55 dBZ He OomkHO ObiTb, cneayeT NoHU3UTb
kKoHcTaHTy MPJ1 fo Tex nop, noka He ncyesHeT N3OKOHTYp 55 dBZ.

E.8 KoHTponb w©n KoppektupoBky noTteHuwana MPJI no ocagkam
uenecoobpasHo nNpPoBOAUTbL MO AaHHbIM  HabnNAeHMn Ha paBHUHHOWM
MECTHOCTU, 4YTOOblI WCKMYNTb BO3MOXHOCTb BNUSHUS pPagmodxa MECTHbIX
npeamMeTos.
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MpunoxeHue X
(pekomeHayemoe)

PopmMbl 1 Nnpumep 3anosiHeHUs otyeta no AB
Popma 1

YTBEPXOAIO
KomaHaunp Yamnsikckoro BO
N.N. BaHOB
« 17 » nroHa 2010 r.

OtueTt N2 05 no AB,
npoBegeHHoMy Yamnbikckum oTpsaaom KpacHogapckou BC
« 16 » nrons 2010 r.

CBepneHus o6 AB:

Bpewms Tun M Yucno 3acesHHbix OB, wr. Pacxop INrA, wr.
nposeaeHus AB, I Il | 1l | IV | Bcero|AnasaHb | Ac | Becero
Y:MWUH-Y:MUH
17:06 - 19:00 |HeynopsgodeHHbn | O 2 3 1 6 152 - 152
MHOIOAA4ENKOBbIN

CBepgeHus o BbiNnageHUU rpaaa:

MecTo BbinageHus rpaga: Ha MNT: 3anagHee r. HeBMHHOMBICCK, a Takke Ha 3T
MakcumarnbHbIn pasmep rpaga, cMm: go 1,5 cm

Cnowu rpaga: ot 2 o 4 cm, 6LICTPO pacTasn

Bpewms BbinageHus rpaga, v: MUH: 17%6 — 18" 18" — 18%°

ConyTcTBYHOLWME ABMEHUS MOroAbl: rpo3a, CUMNbHbLIN JIMBEHb, WKBANUCTbLIN BETEP

CBeaeHus o rpapoouTUNAX:

MecTto Mnowagb noBpexaeHun S;, ra
rpapobutus BCEro Ha 100 % YacTUYHO npueeaeHHas k 100 %
Ha 3T 215,2 127,4 87,8 198,9
Ha KT 340 247 93 290
Ha T 510 380 130 425

3akntoyeHue o6 ycnewHocTun AB:

YcnewHo HAa OB Ne: 1 -3 16

He nonHoctblo ycnewHo Ha OB Ne: 4

HeycnewHo Ha OB Ne: 5

MpuynHbl HeycnewHoro AB:

Hannuyme 3anpeTHbIX CEKTOPOB U He NpoCcTpenuBaemblx yyactkoB Ha 3T.
He xBaTtuno MM Ha MNB Ne 7
PykoBoguTternb BO3gencTeuns

noanncb, nHMUManbl n cbamvmvm
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Popma 2
Tabnuua cTpenb6b
npu AB Ne 00 oT « » 201_r.
KoopawnHatbl, | Kon-Bo
Homep Bpewms, | Homep | Homep Tun MU F:pan. nru, Mpumeya
KOMaHAbl | Y:MUH:C OB B -Hne*
AsumyT | Yron LT,
1 14:03:38 1 26 AnasaHb-6 25 55 3
2 14:03:38 2 26 AnasaHb-6 55 55 3
3 14:03:38 2 26 Ana3saHb-6 85 55 3
4 14:23:57 5 7 AnasaHb-6 255 55 3
5 14:23:57 5 7 AnasaHb-6 210 55 3
6 14:23:57 5 7 AnasaHb-6 240 55 3
7 14:33:57 6 7 AnasaHb-6 40 55 3
8 14:34:08 6 7 AnasaHb-6 70 55 3
9 14:34:08 6 9 AnasaHb-6 35 50 3
10 14:38:20 5 10 Ac 15-75 65 6
11 14:42:10 5 10 Ac 50 - 80 65 4

*B npumevaHun ykasblBalOT AdaHHble 00 OTMEHe KOMaHAbl, €€ HEWUCMNOSIHEHUU WU
aHoMasnbHOM (PyHKUnoHMpoBaHum MNIMA.

[exypHbln pagnoonepaTop
no B3ammogencteuto c B

NoAnMCh, MHULMAnbl U PaMUnus

®dopma 3
Tabnuua B3anmogencTBuA ¢ opraHaMmm aBMauum
npu AB Ne 00 « » 201_r.
Bpemsa CBeaeHuns 0 paspelueHum (3anpeTe) No cekTopam B3aMmoaencTauns
Y:MUH 1 2 3 4 5 6 7 8 9 10
14:00 + + + + - - - - - -
14:30 + + + + +
15:50 - - - - -
16:20 - - - - - - - - - -

MpumeyvyaHuns
1 3Hak + o3Ha4vaeT, 4To 3anyck [N B gaHHOM CeKTope paspeLLEH.
2 3Hak — 03Ha4aeT, 4To 3anyck [ B gaHHOM cekTope 3arnpeLLeH.

[exypHbln pagnoonepaTop
no B3aMMOAEWNCTBUIO C OpraHamMun asmaumnm

noanncb, HULUManbl n (bamvmvm
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Popma 4

Mpumep dbparmeHTa 3aceBa Ne 00 « » 20T

¥ Kapra soage Hctema 1 (10 cm)
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RUST 181011 30.08.2008
RUST 181346 30,08 2008
RUST 1&17:20 30,08 2008
RUST 18:20:54 30,08 2008
RUST 189:24:28  30.08.2002
RUST TE2g02  30.08.2008
RUST 18:31:35 30,08 2008
RUST 18:3509 30,08 2008
RUST 18:3%:43  30.08.2008
RUST 194216 30.08.2002
RUST 134550 30.08.2008
RUST 184524 30.082003
RUST 185257 30,08 2008
RUST 18:56:31 30,08 2008 b1
RUST 19:00:04  30.08.2002
RUST 19.03:38  30.08.2008
RUST 130712 30.082003
RUST 1310045 30,08 2008
RUST 13:14:19  30.08.2008
RUST 1317:52  30.08.2008
RUST 19.21:26  30.08.2008
RUST 132453 30.082003
RUST 13:28:33 30,08 2008 i)

Mamens KoMTpona padiaTer panap
\ Pesti pasiore panapa |

—10 cu

Hipon=5.2 K

X

PykoBogutens AB

Rer7em  |As=20"

Zn=0/E1 dBZ  [He=0/16.5 k1 HB=0/10.4 ki dHE=0/E.2km  |q=16.7 krjm2 15:17:52 30.08.2005 | Penep: 0(0) 51(43) |

2] &=

NoANuUChb, MHULMAnb! U aMUnus

MpumMep KapTbl MUHTEHCUBHBLIX OCAaAKOB « __ » 20 T

KAPTA HHTEHCIIBHBIX OCAIKOB 6.07.08T.

YCIOPHHE OEOZHAYEHHA

THBeHE

mzeRE ¢ KEynok E == . = _ W 2 TNy $  _in o
TPAI MEITKHE

Ty KEYTREL .

Tpa7 KA Tac Tpodmus crit : 1 1 .

AnHEHCKOr D

PykosBoautens AB

NoAnuch, MHULMAnb! U aMuUnus
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Popma 6
Mpumep KapTbl KHHETUYECKON IHEPrun rpafoBbIX OCaAKoB « __ » 20 r.
Craepononbckaa BC, Ctaeponone, RUST ACY-MPN 2006
Kapta knHeTMveckon sHepriui rpaga Ha 10 cm 24.06.2006 11:01

E, D2 -150 135 120 -105 30 15 0 15

N Ly

B

=1000

=3000
=4000

—

S S T

PyKOBO)J,:T\eJ'Ib Bo:u,eﬁCTBMﬂ
noanncb nHMUymanbl 1 CbaMVIJ'IVIFI
Popma 7
Mpumep nporHo3sa Ha «  » 20 r
Moroga panoHa npoBegeHus T3 «_ » 20 r. obycnosneHa

NPOXOXAEeHNeM XOroAHOro hpoHTa C 3anaja BO BTOPOM MOSMOBUHE OHA U 3aTOKOM Xofioda
Ha BblcoTax. [0 AaHHbIM PagnO30HAMPOBAHUA U CUHOMTUYECKUX KapT BbICOTa M30TEPMbI
0°C paBHa 3,3 kM, BbicOoTa U3oTepMbl MUHYC 6°C paBHa 4,2 KM, BbiCOTa Tporonayabl paBHa
11,4 kM, NporHocTu4eckoe HanpasrieHve Befyulero notoka pasHo 230 rpagycos, a ero
CKOPOCTb paBHa 55 kM/4. MakcumanbHas CKOpOoCTb Bocxoaswmx notokos W, pasHa 16 m/c
Ha ypoBHE TemnepaTypbl twm paBHOM MUHYC 13 °C. Oxumpgaetcs pas3BUTME KOHBEKTUBHOW
06nayHoCTK, rpo3sbl, NMMBHW, BO BTOPOW MNOMOBMHE OHA rpaj.
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Bbuonuorpadusna
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MuHucTtpa obopoHbl PP, MuHuctpa TpaHcnopta PO, PykoBoautenem
Pocrugpometa ot 15.05.2001 Ne 220/89/51.

MHCTpYKUUs O nopsigke ydeTa, XpaHeHUsa U nepegadn cpeactB akTUBHOMO
BO3OENCTBMS OOHOWM  CNeunanusnpoBaHHOM  OpraHu3auuMen  Opyrou
cneuvanuavpoBaHHou opraHudauuu. lNpukas Pocrngpometa ot 7.12.1999
r. Ne 141.

PacnopsxeHue [MpaButensctea PP mectHbiM opraHam MB[ Ha npaso
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®enuerHko JI.M., Topanb I.I', beneHuoBa B.A., ManbbaxoBa H.M.
OnacHble KOHBEKTUBHbIE SABMNEHUSA M MUX MPOrHO3 B YCMOBUSAX CITIOXKHOrO
penseda. — M.: T'ngpometeonsgar, 1991. — 425 c.

Abwaes M.T., bypues WN.N., BakceHbypr C.U., LLesena I'.®. PykoBoacTBo
no npumeHeHunto paguosnokatopos MPJ1-4, MPJ1-5 n MPJ1-6 B cucteme
rpagosawunTel. — J1.: F'mgpometeomnsaat, 1980. — 230 c.

Abwaes M.T. CTpyKkTypa n AMHaMuka pasBuTUA rpagoBbix npoueccos //
Tp. BI'N. —1982. — Bbin.53. — C. 6-22.

[10] ABwaee M.T. ABTOMaTU3MpoOBaHHasi pakeTHasi TEXHOMNOrMSA noaaBneHns

rpaga u pesynbTaTbl €e NPUMEHEHUA B PasfiMYHbIX pernoHax mupa //
Tpyabl MexayH. kKoHd. no AB Ha rugpomeTeoporiormyeckme npoueccobl. —
Yebokcapsl, 2000. — C. 23 — 32.

83



PO 52.37.731-2010

[11] Foote B., Browning K.A., K.A. Borland, S.A. Chengnon et al, 1977: Hail. A
review of Hail Science and Hail Suppression. Meteor. Monog. No 38,
Edited by G.B. Foote and C.A. Knight. Amer. Met. Soc. Boston, Mass. — P.
277.

[12] Krauss, T.W. and M. English, 1984: Hailstorm Seeding Experiment in
Alberta. 9th Intern. Cloud Physics Conf., Tallinn, USSR, V. Illl. — P. 707-
711.

[13] Abwaes M.T. HoBbin mMeToa BO3OEWCTBUMSA Ha rpagoBble npouecchl //
Tpyabl Beec. koHg. no AB Ha rugpomeTteoposiornyeckue npoveccsl. — J1.:
M'mopometeounsaat, 1990. — C. 118 - 126.

[14] Heymsfield, A.J., 1984:. Processes of hydrometeor development in
Oklahoma Convective Clouds // J. Atm. Sci. — V.41, N19. — P. 2811-2835.

[15] Knight., C.A., and P. Squires, (editors), 1982: Hailstorms of the Central
High Plains. Vol. |I: The National Hail Research Experiment. Colorado
Assoc. Univ. Press, Boulder, CO. — 282 pp.

[16] Abshaev M.T., Abshaev A.M., Sulakvelidze G.K., Burtsev I.l., Malkarova
A.M. ets. Development of rocket and artillery technology for hail
suppression. — In the book «Achievements in Weather Modificationy,
UAE, Abu Dhabi, 2006. — P. 109-127.

[17] ABbwaeB M.T. PagunonokaunoHHoe obHapyxeHue rpaga // Nssectna AH
CCCP. dusunka atmocdepbl n okeaHa. — 1982. — Tom 18, Ne 5. — C. 483 -
494,

[18] Cynakeenuase I.K. JiuBHeBble ocagkn wn rpag. — Jl.: F'vgpomeTteonsgar,
1967. — 412 c.

[19] MeTogmka AB Ha rpagoBble npoueccbl W pesyrnbTaTbl OMNbITOB B
AnasaHckon pgonunHe / A.B. BbyxHukawsunu, W.WN. lansopoHckun, A.W.
KapuuBaase, b6.U. Knsnpusa, A.M. Okygxasa, A.A. OpmxoHnkngse, HO.A.
CepervH /I Tpyabl Bcec. coBew,. no AB Ha rpagoBble npoueccbl. —
Towunncn, 1964. — C. 76 - 87.

[20] BapTuweunun W.I"., baptuweunu I.C., N'yaywaypwu W.J1., llommHanse B.I1.
K Bonpocy OAHOBPEMEHHOIO (KOMOMHMPOBAHHOIO) BO3AEWCTBMS Ha
TENMY M NepeoxnaXaeHHy YacTb obriaka C uenblo NpegoTBpalleHus
rpaga // Tpyabl 3akHUITMW. — 1967. — Bein. 2. — C. 7 - 22.

[21] BynbcocoH H.W., JleBnH J1.M. PaspylieHne pa3BMBaOWUNXCA Ky4YeBbIX
obnakoB ¢ nomoLybto B3pbIBOB // N3B. AH CCCP, ®usmnka atmocdepbl u
okeaHa.—1972.— T.8, N 2. — C.156-166.

84



PO 52.37.731-2010

[22] Report of the Meeting of experts to review the present status of hail
suppression. WMO. Weather Modification Program. Hail Suppression
Research. Nalchik, Russia, 27 Sept. - 2 October 2003. - P. 140.

[23] ABwaes M.T., MankapoBa A.M. OueHka 3 PEKTUBHOCTH
npepoTBpaweHuns rpaga. — CI16.: N'mapomeTteounsagat, 2006. — 279 c.

[24] Abwaes M.T., AbwaeB A.M., CagbixoB A.A. O pacnpocTpaHeHUn
WMCKYCCTBEHHOIO a3po30fil B MOLLUHbIX KOHBEKTUBHbLIX oObnakax //
MeTeoposnoruna un rugponorus. — 2003. - Ne 9. — C. 28-36.

[25] XKekamyxoB M.K., AbwaeB A.M. UYucneHHoe mogenupoBaHue
TpaHcopMaLnn MUKPOU3NYECKMX NapamMeTPOB MOLLHbIX KOHBEKTUBHbIX
obnakos npu AB Ha rpapgoBble npoueccol // Tp. Mongasckown
npoTueorpagoson cnyxosbl. - KnwnHes, 2004. — Bein. 6. — C. 59-83.

[26] Josunak P., 3pHnY . [onnepoBckne paguoriokaTopbl n
MeTeoponoruyeckne Habnwaenus. — Jl.: F'mgpometeomsnar, 1988. — 512
C

[27] ABwaeB M.T., Abwaes A.M., Mankaposa A.M., Mwusmnesa X.lO.
PagnonokaunoHHble nccrnegoBaHna BOOOCOAEPXKAHUA Ky4eBO-LAOXKAEBbLIX
obnakos // 3Bectua PAH. ®unsnka atmocoepnbl n okeaHa. — 2009. - Tom
45, Ne 6. — C. 731 - 736.

[28] HouyaeB X.X. PaguonokaunoHHble XapakKTEPUCTUKM  KOHBEKTUBHbIX
obnakoB: npobrnembl  M3MepeHurn U aHanuMsa. —  Hanbuuk.:
Monurpadpcepsuc un T, 2009. — 77 c.

85



PO 52.37.731-2010

Jlnct perncrpaumm nameHeHUn

Homep
name-
HEeHns

Homep cTpaHuubl

M3MEHEH-
HOW

3aMeHeH-
HOW

HOBOM

aHHynu-
poBaHHOM

Homep
AOKy-
MeHTa

MNoa-
nncb

[ata
BHece- | BBege-
HUS HUSA
n3me- n3me-

HEeHWNA

HEHWNA




	Д.1 В результате многолетних радиолокационных исследований облаков в разных регионах с помощью импульсных некогерентных МРЛ [10 - 12, 14 - 16, 21 - 22, 26 и др.] установлено, что вероятность выпадения града из кучево-дождевых облаков увеличивается с ростом:
	 высоты верхней границы облаков HB, км;
	 максимальной отражаемости облака Zm, dBZ;
	 высоты максимальной отражаемости HZm, км на стадии развития;
	 высоты слоя повышенной отражаемости HZi, км;
	 площади повышенной отражаемости облака Zm, dBZ;
	 превышения верхней границы изолинии 45 dBZ над уровнем изотермы 0оС (H45, км.
	Д.3 Приведенная qm и интегральная водность MZi в градовых облаках, как правило, превышает их значения в ливневых облаках [16, 23, 27]. Приведенная водность градовых облаков qm варьирует в пределах от 8 до 50 кг/м2, в ливневых дождях в пределах от 0,5 до 10 кг/м2, а в дождях из слоисто-дождевой облачности обычно меньше 0,5 кг/м2. Интегральная водность градовых облаков M15 варьирует в пределах от 105 до 5(106 т, достигая в случае града катастрофической интенсивности MZi ( 6(106 т.
	Д.6 В оперативной практике ПГЗ рекомендуется распознавание градовых облаков следует осуществлять по следующим наиболее простым критериям:
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