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Hacrosmmuft BHIyCK NOCBAMER NPOTHO3aM JICAOBHX ABACHHHA Ha:
pekax # BopoxpanHmumax. OH fABJAAeTCA NPAKTHIECKAM MNocoGHEM
X5l THAPOJIOrOB, PabOTAIOMMX B OGNaCTH NPOTHOSOB, HO MOXeET GHTH
noJde3eH Taxxe CHIDOJNOraM, SaHUMAIOHIEMCA DEXUMOM H pacye-
TAMH, OPENoAaBaTeNAM H CTYAeHTaM OpH M3YdeHHH Xypca rEAposo-
THUECKMX NMPOrHO30B.

B coorBercTBHE ¢ OCHOBHHM Ha3HaueHHeM STO# KHHIH TeOpeTH-
YecKHe BONMPOCH H3JAraloTca 3jech BeCchbMa CXaTo, B Tof Mepe, B Ka-
KOR 370 He0OX0AUMO Jifil NMOHUMAHHA METOJOB NPOTHOSOB.. '

B kEHre MsnaraloTC# K&K METOAH NpPOTHO30B, KOTOPHE MOTYT
6HTL HeNMOCPEACTBEHHO HCIOJIL3OBAKH JJA- COCTABAEHHA NPOTHO30B,
TaK H yKasaHHA K paspaGoTKe NPaKTAYECKHX NPHEMOB NpHMEHEHHT
ONHCHBAEMHX MeTOAOB AAA KOHEDETHHIX BOAHHX OOBEKTOB.

Tlo cpaBHeHHIO ¢ TIpPeEHAYIDUM H3AAHMEM PYKOBOACTBA NG THA-
POJIOTHUECKHM OpPOTHO3aM, BumeAmHM B 1963 r., cozmepmkanue cyme-
CTBEHHO HOMNOGJHEHO 3a CYeT BK/NOUEHAR CBeACHHA O HOBHIX METofZax
TIPOTHO30B, paspaﬁo'rannux 3a HCTeKIlee JXBajUATHNETHE, H Jpaxe
0 HOBHX BHAAX NPOTHO30B,\TAKMX K4K MPOTHO3 MPOYHOCTH AEAAHOrO.
NOKPOBA B BeceHHHA mepHol, a TakKkKe 06 YCOBepIIeHCTBOBAHHAX,
- BHECEHHHX B HSBEeCTEHE paHee MeroAl. MeETORH, ONECAEEHE B mIpe-
AHAYmeM H3faHRA PYKOBOZCTBA, faloTCA B CAMOM KPATKOM H3JO-
XKeHHE, AR60 BOOGHIe ACKNIOUEHH. -

Hsnoxeune HamGOMee BAMHHX METOXOB rxpornosoa HANIOCTPH~
pyerca 4HCACHHHMH npuMepaMu M rpaduxamu. Jaworvcs ykasaHEs
. 0 HaJIHYHH NporpaMM Ans pacyeros Ha BM. .-

JiuTepatypBHe HCTOUHHKH, MHCHOJb30BAHHHE INPH COCTaBJACHHH
PykoBOACTBA, YKa33aHH B CHHCKAaxX, MOMEIMEHHHX B KoBIE RKaxxol
TJAaEH., :

Hacroamufi BROYCK NOK PYKOBOACTBOM H penaxuueﬁ B. M. Cmus-
6ypra moarorosran H. 1. E¢pesona (ra. 1, 2, 3/u 1. 6.6), M. B. Tlo-
Homapee (ra. 4), K. H. Iloaakosa (ra. 5 a7, M Mapro.zmn,
T. Il. Cunanfbesa, C. B. Bopm (ra. 6) u E. 1. Capuenkosa (ra. 8

B noaroroBke BHNycKa TakKKe yuacreoBajasd E. H. I‘y,noacxaa,
I. M. Konosaaosa, T. B. ITonceuuna, JI. M. IIo.ne}KaeBa, H. B. Ka-
JAAARHA. ' ‘

Obmas pefaxursa PykoBomcTea mao.nnena E. T. TlonoBum. _

" ABTOPH BHpPaXaloT HCKpeHRIO0 Siarogapuocts P. B. Ilomuenko,
B. A, Bysery u B. H. KaproBedy 3a cofeficTBHe B IOAroTOBKe pas-
JenoB, MOCBAIIEHHHX NPOTHO3aM 3aTOPOB H 3aXOPOB Jbja.

* . ‘ : 0 - I : - 3



Beenenne

. PaGora Bommorp TPaHCHOPTA, THIAPOTEXHHWECKOS . H 'AOPOXKIOE
CTPOWTE/IBCTBG, NPOKA2AKa Hedre- M TasoNpOBOADE B reorpadude-

| GKAX SOHAX, TZi¢ NPOTEKAIT ~3AMEPJAIONIHE DPeKH, HACTQATENbEQ . !

TpefiyeT oGecnedueHys MPOTHG3AMH NEAOBHX ABJAeHAN.

Tlorpe6HGCThL-B TAKHX NPOFHORAX YiKe AABHO BOSHKKIa B CoBeTr

‘I'_ ckom Comwse. Ilepehe OMHTH HUX COCTABJICHHS OTHOCHTCS K JARafUa-
- THM rofam. Iaa meleli FHADOTEXHATECKOTD, - CTPOHTEALCTER DPeuHbie

JEeACBHEe. NPOrHOSH COCTABJAAIOTCH] B Hallel ‘CTpaHe ¢ TPHIOLUATHX .

rofoB, a ¢ 1940 r. HauaT PeryJAdpHNE BLNycK MPOTHO30B 3aMepsa:
HHS H BCKDMTHA OCHOBHHX CYAOXOMHHX .PeK, YAeAdercd BHEManue

STUM OPOTHO3aM KJH- OTAEJBHHM: HX BHAAM B CONHAJHCTHUECKHX
crpanax Llenrpambnoii Epons, B lﬂnenau, a-B- TOCJeNHee BPEMs

takxe B CHIA n Kanage.

OcHOBHHE pu,u;u; Jle.II.OBHX NPOPHOB0B  AAA pex H Bonoxpanuunm'.'

CIERyIomEe:

- HPOPHOSI "CPOKOR- l'lO}lBJIeHHﬂ masynero ABAAa (CaJIa, HIYI"H,'

OCeHHero AefoX0Ka);

— HPOTHOS CPOKOB Havafia JeAQCTABa (oﬁpaaonaxme nenonnnm«' '

HOTO JeASHOTO noxpona), .
+— TPOTHO3 HaPACTaHHus 'ro.nmnnu AEAAROTO uoxpoaa,

KpoOBa; :

— IPOTHO3 HAYAJNA H OKOHYAHHA ocennero JeAOONA;

*— HPOrHO3 . 0COGHX fABICHHH, BO3HHKAOWIHX IPH sanepsanm{  {
BCEPHTHH PeK — 3aJKOpPOB H 3aTOPOB JbAa, .

Bee BHAB IPOrHOSCE. NOAPASASAAITCH IO sacnaron eMeHHOCTH
Ha xpa'mocpoqnne (c saﬁnaronpeueunocfrmo a0 15 cyr) ®- AOUrO:

_ CPOUHHE.
Tonrocpousibe HPOTHOIM, HMEIOUIHE OBHYHO saﬁnaroapeueuaocrb
12 Mecsna, HCNOALSYIOTCA HPH IUIZEHPOBaHUM OTKPHTHA H SaKpH-

| THS HaBATAUME (BK/HOUAd Hauaso ¥ OKOHWAHHe CIJaBa Jeca), Opra-.

HH34UHH H NpeKPpalIcHHA paﬁo'm JeAdHHx Mepenpap H 3HMHHKOB,

.. HaYajla K OKOHYaHHS, CTPOHTE/LHBIX pabor ¢ BOAW H cO. AbA4, MEpo-
MPEATH DO MPONYCKY BeceHHEro NOJAOBOABA, N0 Goprle ¢ samopaun

- H 3aropaM# jbja H T. K. .
Kpa-rxocpoqnme IPOTHO3H CJyXKaT OcHOBOR ZaA NPEHATHA KOH-

KDPETHHX ONepaTHBHLX pemeunﬁ CRSISAHHHX C ocymec’mneaneu ne-

‘peUHCHeHENX PatOT H MepONPHATHA.

KpaTkocpouHkle H JONTOCPOYHEE. JESHOBHE NPOTHOSH PasJHYHE
He ‘TO/BKO 10 3a6AaroBPeMCHHOCTH H CBASAHHOMY C HEl0 Xapaxrepy
HX HCIOAB3OBaHHA B HAPOXHOM XO3AlCTBE, HO H IO ocHOBaM - NpHMe-

. HAEMHX JJ# HX COCTABJJACHHA ue'ro,mon.

. ‘ .

‘— NPOFHO3 yueﬂbmenna TOJ!]]J.HHH # HPOYEOCTH: .nenmioro HO- ;

[V S




B ociose- xpamocpoqnux TPOTHO30B Jle)KHT Gozee .MAH MeHee
TOYHHIA pacyeT TenXoobMeHa BOAHOMR MacChi HAH JeZSHOTO MOKPOBa
¢ oKpyXalomiedl cpenofi (armocepofl m JoKeM BORQeMa), NpHUeM
MeTeOPOJNOraueCcKHe YCJOBHA Ha HepHOJA OT BHAYCKA NPOrHO3a A0 €ro
OCYIIeCTBAERHS ONEHHBAKTCA 1O NpPOrHosy morogu. Ilostomy 3abna-

TOBPEMEHHOCTh: KpaTKOCPOT-IHHX POrHO30B OGHYHO He NpepHInaeT . -

5—6 cyT, Tex Kak JHIb HAa Takoll NePHOX - MOXKHO NOJY4HTH B Ha-
cTofllee BpeMs JOCTATOYHO HaAeXHbIH IPOTHO3 Me'reopouomqecxnx
snemenToB. Ecay mpOrBEos uMmeeT 3al/iarospeMesHocTh 7—15 cy'r, '
Ha3HBAJOT CPeEHECPOYHBIM.

Joarocpodnnie JEAOBLE NMPOTHOSHI HE MOIYT 6HTb OCHOBAHH Ha
AHAJIOTHYROM NOAXOAE, TAK KAK AAA 9TOr0 HeOGXONHMO HCIONB3O-
BaTb OXHOaeMbE RO MECSYHOMY IPOrHO3Y NOTOAL KoAeGaHHA TeM:
nepaType BO3XYXa, T, € HaHMeHee HOCTOBEpHYID 4acTh STOIO INIPO+
" rHO3a, He AydiHe pesynsTaTH Aaio GH HCNOAbL30BAHHE CBA3H CPOKOB
JeXOBHX fBACHHH cO cpeauell MecsAumoff TeMmepatypofi BO3AyXa.
Kak noxasanan npopepkH, pnmosHedusie B8 CCCP a Kanane, nonod-
HEe OPOrHO3H “He HMeJH OH NpeRMyImecTsa Nepes opnem‘nponl{oﬁ
' €XKErofHO HA CPeARHe MHOTOJeTHHE CPORH.

TMoatoMy B CoperckoM Colo3e NOAYIRIH PASBETHE ¥ HPHMEHeHHE
MeTOAH JAO/ATOCPOYHHX NPOTHOS0B, OCHOBAHHEE , HA' HCCHACNOBAHHH
aTMoc(heDHHX NPOMeccos, QUYCAOBAMBAIONIEX JEAOBHE ABACHAL, - H
BHSABJACHHH 3aBHCHMOCTH CPOKOB JIGAOBHX #BJACHHH OT KOJHYCCTBEH-
HHX XaPAKTEPHCTHK PASBHTHA aTMOCHEPHHX NPOUECCOE B Npexiie-
~ CTBYIOIIAE MeCHIH,

B cooTBETCTBHH ¢ STEMHM OCHOBHHIMHE no.rlox{euasmn B KaXKAOH u3

| mepBHX CeMH rAas PyKOBONCTBA HSNOMEHH METOXH OAHOTO H3 BEAOB -

. KPSTKOCDOYHHIX NPOTHO30B, 4 B MNOgAcAHed TjaBe —- Me'ro;m .nonro-

CPOYEHX JeJOBHX NPOrHO30B. '
: 3uauurespEas- cuenHGERa NPOMECCOB ‘3aMEP3aHHA 03ep H BO]IO-
XPaHWIHI K PaspyMIeHHS KX JeNAHOPO HOXPOBA noTpeSoBana.us;o-
JKeHHA METofOB KPAaTKOCPOUHHX TNPOTHOSOB JEHOBHX fABAeHHE -Ha
STHX BOAHHX OGBEKTax B OTASJALHEX [VaBaX.- AR

Meroan mporHosa Oco0HX ABJAEHMH — 33XKOPOB - H sa'ropos
N2 -— HINOKEHH B cueuna.nbﬂux pasgeaax . 2m 6. - -



“Taasa 1. Hporﬂos cpoxon noan.nemm
n.uanyqero Jibja . Ha pexax

1.1, Oxnaxnenne BONHOA MacchH
*H Hayajao Jefoo0pa3oBaHHd

HesaBucuMo or 1oro, mpeofiiafaeT . . AM Ha pPacCMaTPHBAEMOM
yiacTke DeKH NOBePXHOCTHOe H/AH BHYTPHBOZHOE Jeyoo6pa3oBaHmHe,
" HAYHHACTCH OHO Ha HOBEPXHOCTH, KOTAA TEMHEPATYpa mOCHefHEH
NOHHXKAETCH JO- TeMHEPATYpPH = KPHCTAJIH3ALHH BOAH, 7. . AJd
PeX H NPecHHX BOJOeMOB. mpaxraueckE o 0°C. Ilpx @TOM, B’ .MO-
MEHT HauaJia Jej000pasosaHusa HA TI0BEPXHOCTH Teunepa'rypa B Tomue
BOAHOH MAaceH OCTAeTcs NOJNOXKHTEAbHOH.

Kakuuu ycioBusiMH onmpexenisiercd TeMIepaTypa B To.nme Bomn '
B MOMERT Hauaja AeKo05pa3cBAEHA Ha ee NOBepPXHOCTH?

-OTBET. EA TOT BONPOC MOJAYYEH NyTeM PacCMOTPERES: TeI.I0BOrO
6a.rlanca NOBEPXHOCTH BOAH- JI [. Wynaxosckam [9].

IpefcTaBEM ypaBHEHHe ' TEMAOBOroO 6ananca Ha uonepxaoc-ru
" BOAH B CNeRYyIOIeM BHIE:

© A+ B= I (R))

3aech A: —nmox TéIa - B3 BOOHOR MaccH K ponepxnocm pas.u.ena..
" BOAA—BO3AYX;, B - pesyaprapyiomias (Ba BOAHOH NOBepPXHOCTH) .
- TEIIOBHX INOTOKOB . NYYECTOrO TemnooSmena {(R) HCdpeHnsa miH .-
KoHfiercalluu (LE) ® o6MeHa TemAoM ¢ BO3EYXOM (Pg ‘a TaKKe

. ANBHOTO - (NPEXOAAIiENocS HA eAMHHLY TOBEPXHOCTH -B €AHEHEY
BPeMeHH) IpHXOA-paéxola Tensa B CBASH - Buna,ueuneu oca,uxoa Ha .
uosepxuocrb pexd (m) L '
- B= R+LE+P—]—m L (12)

O+ 3aMeTHM, 9TO 'rennonoﬁ NOTOR, HANPaBAEHHHA K no,uaoﬁ HOBepX-
HOCTH, CURTAETCH TOJOKHTEAbHHM, or: BOJI.HOﬁ noaepx;ﬂocm——o'rpn-,
UAaTEALHHM.

- TennoBod NOTOK Mem,uy BONHOR' Maccoﬁ H HOBB]J‘XHOC’PHO paspgeaa
_ qu.a——nosnyx NpeACTaBEM B BHIE

—a®—0u), S O &)
‘rHe. a— KOSQ)(!JHI.I.HeIi"I‘ TENJI00TAAYH, ©§ — CPefHss B..cCUSHHH HAH 1O

ray6EEe TeMmeparypa BOAH, ®us — TEMIEpaTypa NOBePXHOCTH BOXH.
l'lpn sToM ypaemenue TemaoBoro Sanarca (1.1) mmeer BEA .

. .e{d—0y+ B=0. T (1.4)

Hpr #sMencHzn B usMeHsioTCst Oz UM TPAfHEHT = TEMIepaTyPH
B TOHKOM NOBEPXHOCTHOM CJiog¢ BOIZH, H ypanﬂenne {14) ocraeres.
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cnpanen.nanm« Koma xe Temneparypa uoaepxuocm P - DoOHA-
KaeTes 10 TEMIepaTypH saMepsamEs, AajbEefillee yBeJHuenHe B me
MOXeT KOMIEHCHPOBATbCA MOEHXKeHHeM ¥m M YBENHUEHHEM TéMRepa-
TypHOrO rpanuenra. Ilpa s70M HauuHaeTcs JeRoo6pa3oBaHHe Ha
noBepxHocTd. Takam oOpasoM: JNefnoo6pasoBaHMe HA TNOBEPXHOCTH -
PeKH, 0sepa HJIH BOAOXPAHHJHINA HayHHaeTCA TOrga, KOTAa TeMme-
patypa NOBePXHOCTH NOHHKAeTcd JO TeMOepaTypH 3aMepsaHES,
8 TemJo0TAaYa BOJXHOR NOBEPXHOCTH CTaHOBHTCH 6o.nbme NPHTOKA
Tenda K Hell W3 BogHOR Macehl. .

‘H3 ypaswemus (1.4) gas momeHTa Hawaja Jle,nooﬁpaaonauua
rs==0 BHTeRaeT HePABEHCTBO

0.0, < —B, . o (1-5)

HIH

‘ﬁ'ﬂ.é—anuﬂi o | - (1.6)

TAE Op, §x B Ba— 3uaverns o, & 0 B B MOMEHT HauaJa .nenooﬁpa- '
30BaHHuA,
Hepasencrso (1.6) nokasweaer, 9T nenooﬁpaaonanne Ha mo-

K .BGPXHOCTH BOJEl. CTAHOBHTCA BO3MOXHHM TOPXA, KOTIa Ccpeanaa

B CEUEHMH MM N0 IrTyCHHEe TeMnepaTrypa BOIH oxasuaae'rcsl MeHpIe
‘HJIA paBHOH — B,,/a,,.

1.2, Kpamocpoqﬂuﬁ TPOTHO3' cpoxon
noanalennn NAABYYEro AbAA )

Hpomoau DoABIeHHS Ablla ¢ HCHONb30BAHMEM NPOrEO3a TeMme-
PaTypH BO3AyXa, kax OH/IO YNOMAHYTO, MOXKHO COCTABAATH NyTeM
‘PacieTa H IO SMIHEPETECKHM ((PHIEKO-CTATHCTHIECKHM) MeTOAHKaM.

Haa ywacTkoB pek, no KOTOPHM HeT AAHHHX MHQrOJeTHAX Haf-
JUOJCHHR Haj JCAOBHMH SBJICHHAMH, SMOUDUUECKHE AOKAAbHHE Me-
TOAMKE TIONYYHTH HeabsA. OnpepefeHne BpeMeHH NOABNEHHS JbAa
‘HA PeKax NOocJe COOPYXeHHs TJIOTHH ¥ CO3Z2HHS BOZOXPAHHAHIL
B YCNOBHAX NOANOPZ H PEryAHPOBAaHAA CTCKa MO METOJHKAM, MOMY-
YeHRHM . I/l JAHHOTO yudcTKA peKd mo HaGJAI0ZeHHsAM Ha 3TOM ywa- .
CTKe B TFOAH A0 PETYJHPOBABHS CTOKA, TAKXKE CTAaHOBHTCH -HEBOS-
MOXHEHIM. IIo TaKHM ydacTKaM peK MPOrHO3H Moxmo COCTABAATD
TOJBKO Ha -OCHOBAHHH pacuera. -

" 1.2.1. Pacuer nospienns nnanyqero AbAA Ha peKax

B ocHOBy pacuera Bpeuelm Hayaja AexoobpasoBapHsi Ha NOBepX-
HOCTH BOAH NOJOKeHO WepaBeRctso (1.6).

Ias ONpejie/ieHns. BOSMOXHOCTH Hayala Jef0o6pasoBaBHA B 3a-
JaHHNN MOMERT BPEMeHH HEOOXOAHMO SHaTb SHAUeHHS Tpex BXONf-
"MUX B HETO BEJMUHH: Bn, Gn B Ba.



_ l'[o.nuoé BHpa}Keﬂne Ana pacqe'ra TeMnepa'rypu BOAM Ha KoHel(
‘n-T0 HATEPBaNa BPeMenr €, B 3ABHCHMOCTHE OT onpeneumomnx ée.

tpaImijB Kauo, coraacho paboie [9], B cexnyomem Bhae: .

_exp[_(n-z+-1)a)n+.[ a‘;‘ﬂf}iﬁﬂi +‘5"]'X

X1l ~exp (—ua)], S (&)
TAe . a= t.[ak{:-l(-ak-)lthﬂm] & K =2t ¢r + 0o

3iech $9 — HauaabHasd TeMneparypa BofH, °C; n— udcao efumin
BPEeMEHH OT Hayaja pacuera, CyT; {— eAHHHIA BPeMeHH, 'OOHUHO
€yT; 1~ NOPAKKOBHE - HOMep KaMZWX CYTORK OT Hauaja pacuéra;
Yy — OCPeNlHeHEOe NOCTYNJeHHe NOJA3CMHHX BOJA Ha YUACTKe, oM/CyT;
6+ TenfoeMROcTs  BORH, ILk/(cM®: rpap); p ~= IAOTHOLTD - _BOAH,
rfcM®; ga - yienphuf -npuxos Tenaa or aoxa, Jhk/(cM?-eyT);. g~

: ﬂ.em:HuR npuzof Tensaa ¢ hmopseMHbME BoAamu, Jk/{cM3.-cyr); .

yAeNbEH NPHXOX Telaa . BCJIEXCTBHE JHCCHIANBH PHEPTHH,
31)1:[(@12 -eyr); 1y’ — yAenbHHA TenaoBofi IOTOK COMHEYRON paXAalMH,

OOrJIOINAEMEH BO)IOﬁ Jxk/f (cm2 - cyT); o — koshPHOEEHT TenaoOTAAYH
(xosdduurent noJauK. TeNNd H3 BORHOR MaccH K NMOBEPXHOCTH pas-
ZAena Bopa—Bo3ayx), JIx/(cM2.rpag); h — cpeanss rayouua paceMar-

Emsaeuom yuacTK& PeKK HJjm BOZOeMa, M; © — TeMneparypa BO3AyXa,
. C, d—ynpencHuifi TeNM0OGMER NPH TeMnepatype BOSAyXa, PaBHOH
" TeMneparype NoBepxHOCTHE BORH, IHx/(cm?-cyr); k— goadduument

- TensooGMena, npExopAmufica #a 1°C pasHocTE Temnepatyp cBobox-

Holf moBepxHOCTH BOAM (¥ms) M BO3AyXa Ha BHCOTe me’reop(morutte-
~ ckolt 6yakm. (2 M), / (cM®. cyr-1rpax).

Vpasuenne (1.7) HeckoabEO ynpomaercs, €CAH MOXHO npeme-

.6peus MOCTyNeHHEM MOASeMHBIX BOJJ. E HHTEPBAN npemenn . MPHHE-
' MaeTCs 3a CYTKH: -

' -9oexp(—ﬂao)+l}: {Gx(exp[— (n—f)aa]—exp[—~ (n-- ! + 1) ao])l +
o+ [d/k +@+k q/(ak)+ I/al [1 — exp (—na)l < — Bufne, (1.8 |

Y .C ' - ay==akf(@+ k) hopl.

: Hpa OCP&AHEHHY -reunepa'rypu BO3AyXa 34 Bech pacqe-muﬂ me-
pno.n: 9TO.HEPABEHCTBO Syner WMeTb BHE -

Boexp (~nag) + (‘ 4+ d/k+(a 4 k) q/(ak) + I/ ) (1 — exp (—nao)) <

R / Q_anau ' T (1.9

8 .,/

. &nmﬁoexp(—m)__,-i-_z nk;l*(aaik]vcp Z {Bi(exp[ (n——-i)a]— .
S R o =0 ’

PR -




C nomompio HepaBesctsa (1.8) MoxkHO paccuMTaTh BpeMa Ha-
Yaja - Aefioo6pazoBaBHA  (MOABJACHHS TNaBydero JNbfa) Ha pexe,
B npaxruke pacuer no ypasueraio (1.8) meneco08pasHo BHIOOAHATE
Ea OBM. JIns sTOr0 MOXHO ~ HCNOJAB3OBATL IPOrpaMMy Ha S3HKE
~Goprpad «Mogenr pacuera 0GpasoBaHHA H -HAPACTaHHA JASATHOIO
MOKpOB2 Ha BONOXPAHHAHIIAX» !, IO3BOJAIOUIYI0 HPOHSBOAHTD - PACYET
A gas pex. [Ipd HeoGXOAMMOCTR BHIOJHEEHS pacuera 6e3 HCHOMb-
-30Banusg DBM on moxer OuTh ympomer. Tak, nad pek co cpensel
CKOPOCTBIO TeweHHAR, He npeswmalomed 0,3 M/C, 3HaueHHS ¢ BEJHKH
N0 CpaBHeHHIO co 3HaueBusMH k. JIasa TakEx ycnosEE MOXKHO mIpe-
neGpeus oTanymeM oT BeAwuwnsl (e-k)/c. IIpm srom BMecro. ¢op-
mya (1.8) & (1.9) Moxmuo NOMB30BATHCA _CHeAYIOIIBMH BRIpaKe-
HUAMHE:

NIpH OCPeZHeHHH Temnepa'rypu Boazl.yxa 33 OTHeNbHHE HHTEPBANN
' BpeMeHH

8, exp (—nag) + Z (O (exp— (1. — §) Gc) +exp [— (n — i+ Da} +
@+ oy +ifal[t —expl—nad) < —Buas  (1.10)

N %, = kf(hep) .
HPE OCPEAHEHHH TeMIEepaTypH BOSLYXa 3& BeCh pac'Ie'muﬁ nepHOX
8= Boexp(—nao) +[8+4 @+ e+ Io/a} [1 — exp(—nag] <
Q—-Bn/ . : (1.11)
B TeX CAYYARX, KOTAA TEMIepaTypa BOXH B Peke HA NPOTHIKEHHU
SHAUHTEALHOA 9YacTH PacdeTHOrC neprofa (oOHYHO B ero Havaje)
OTHOCHTEJABHO BHICOKA, a PACIETHHIR negacm npeBHWaeT b cyT, nuexe-
€006pasHo moab3oBaThCA popMynoh (1.7)
JAns pacueToB M0 MajdbiM nepuonau OGHYHO MOKHO IOJIb3OBATHCA
camoit mpocro#t dhopmyaon (1.11). _
BHGop aaTH, Ha KOTOPYIO BHIIOARSAETCS nepBas nponepxa BOB-
MOXKHOCTH Hayaja Jiefoo6pasoBaNHHA, NPOK3IBOAHTCA TAKHM 06Pa3oM,
9TO6K [0 BOSMOMHOCTH YMEHBHIHTL KOJHYECTBO [OCJeN0BATENbHBIX
PACUETOB, NPOHSBOAHMKX ‘KO MONAYUYEHHS TOJNOXKHTEALHOFO PesyJb-
-, rata. Ecam nepBHil e pacuer noKaxer BOSMOXHOCTh Hauala Jexo-
ofpas3oBannd B BHOPaHHYIO AaTy, CAefyeT NPOHSPECTH NPOBEPKY BO3-
MOXHOCTH Hadafa JNefoo6pas3oBamidsi B NPeANIECTBYOIIHe XHH -— IO
noaly'lex)ma OTPHNATEJBEOTO  Pesy/sTara (nenooﬁpaaosauue HEBO3-
MOXKHO
Ecau HyXKHO paccuHTaTh He BpEMA HOSBACHHS JLIaBydYero Jbia
B NaHHOM MecCTe, a MeCTO ero MospieHns (Aa%ana Aefoo(pascBannf}
B ,naaucue BpeMd, BMeCTO (OPMYaH (1 9) npuMensercda cheaylomas:

1= (a+k)kucp Bu’“n 8 — d/k“"(ﬂv"Fk)‘U(“k) . (1.12)
b B —06— d!k+(u+k)¢f(ck) .

. rae

1 Anmnponamﬁ nepeveHb uporpauu. uoc'ryu:mmax B OQAIl l‘ocnoura,npo-
ue-ra. 19&6, pum. 4, ¢ 27, ) .
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31!.80]: Io—pacc'rosmne OT HAYANBLHOTO ceqeuaa [0 CEYEeHHd, B KO-

- TOPOM HAYHHACTCH nenooépasonaune, # — CPefHSAs CKOPOLTh TeUeHHA
Ha HPOTSKEHHH™ yJacTRa Pekd ly.- Pacqe'r nponsnonmca uocaezlosa--
TeABHEM npuﬁnu}xenneu.

.

122 dnpene.meune HCXOAHBIX ARHHHX
AJL pacuera na-la.na aen0o0pas3oBaHua

. L Haqa.nbnas 'reunepa'rypa BOAN ®¢ Gepercs no o,uHOM'y H3 BH-
MefeXaIqHX MOFTOB. DTa TeMueparypa .6epercs Ha JaTy, NpEAle-
_ CTBYIOIYIO BaTe,. KIA KOTOPOH - paCCUBTHBACTCA BOIMOXKHOCTh ROfR-
JIeHHA JbJA. B Na8HHOM CTBOPe Ha BpeMs #, paBHOe BPEMEHH jobera-
HES OT HAYAABHOrO NO pacyeTHoro crsopa. Pacuermum Gylem
HasHBaTh CTBOP, AAA KOTOPOTO ONPefessercs BpeMs- NOABJEHHS JbJA.
.Tlpn HaJHYHH Ha yYacTKe OPHTOKOB, PACX0Oi BOAB KOTODHIX . CO-
craBaser He meHee 20—30 % cymmapHOro pacxona; @, onpegensercs .
KaK CpeAHsis BSBell¢HHAA (IO pacXonaM) M3 3HAUEHHH TeMIepaTypH
 BOAH B KAYANLHOM CeUeHEH OCHOBHOW. pexu u B coo*rnewmywmnx
[0 BpeMeHH HoGeraHus ceyeHHAX NPHTOKOB. _

~ II. Bpems no6eriuHs OT K HauaJbHOrO N0 PACYETHOTO CTBOpa Tp
. .MOXHO ONpPeAedHTb cnocoﬁauu, H3NQKEHHHME B YacTH 2 HACTORAIIRTO
- PykoBozicTsa. [Ipd JlefoBHX NpPOTHOS0B OGHYHO HCHOJAB3YETes Tp
cpeiisee B3BelIeHHOR MmO cxopocm TeueHud &, KO’I‘O]JOE Onpenesercs
no (popuy.ne :

, Tp—tpu[u. : - (l 13)_

IIL. Cpemms myﬁnna Ha yyacTke aydiie BCero onpepeafeTcs. Mo
,Kaprau u306aT. OAHAKO, K COXAJeHHIO, TAKRE KapTH HMEoTeT -
panexo we seerfa, K ToMy Xe camo -onpegenepne cpenHefi rayOumH
yYacTRa DeKH JAJAHOH B COTHH KHJIOMETPOB Ho Kaprorpaduueckum’

- MaTepualiaM fIBJAAeTca BechMa TPyloeMko#. pabortoni. ITosroMy cpen-
BAs ray0WHA PEKH Ha HPOTAKEHWH npodera sa pacieTHHH NepuoX, .

" T e. 3@’ BpeMsd AoferamAs tp OT HAYaJbHOrQ J0 pacieTHOrC CTBOpa
" MoXKeT GHT npuﬁnﬂmeuno onpefeena no tbopmy.ue

A=QufF, - {114y

RIS v. 0 Q—cpemmﬁ pacxo,u BOAR 'Ha yuacTKe 3a pactle-mﬂﬁ Repuol,
- F—nnomanp 3epraja BOAH HA YI4CTKe: OT HauaAbHOIO JO pacuer-
- HOTO. CTBOpA {BKJIIYaeT H NAOMAAL PYKABOB). .
3uauenne {J MOKHO ONPELENATL KAk Cpelnee apntpme'mqecxoe
M3 pacxofioB BOZH 3a TiepBHe CYTKH npofera OT HavYaJpHOTO CTBOpa
- Ha TIEPEOM OTpesKe NYTH Qi W M3 pACXOAa BOAH 3a MOC/ENHHE CYTKH
‘ipoGéra Ha COOTBETCTBYIOLIEM Gnnmaﬁmem K PacueTHOMY CTBOpY OT-
pesge nyTd Qs
. Ecau na yuactke DEKH OT HaYaJbHOTO A0 PACUCTHOTD CeUeHHs
- BNAagal0T KPYHHHE [NOPHTOKH, YUHTHBaeMble NpH onpedefesdd
{cM. nyakt I), T0 pacxod Qi -AONXKeH BKAIOYATh H DPACXOAH IPHTOKOB
HA PACCTOAHHH OT PacuETHOIO CeHeHHS, COOTRETCTBYIOINEM BPeMeHH-

10 -




. noberaHns 1p, a nAomMaKe F AOMKHA BKIKOMATh H IJIOmMAAL 3epxafka
_BOJH MPUTOKOB Ha NPOTSKEHHH, COOTBETCTBYIOUIEM BpeMedu Aobe-
TaEAS AO PACYETHOrO CEICHHAS.

Hns pek, Ha KOTOPHX B PACCMATPEBAEMHE INEPHOK MIOMAXH
' 3epKasa BOAM Ha YYacTKe B CBS%H ¢ KONeGaHHAMH YPOBHA BOAM
CYHIECTBEHHO MeH®IOTCA OT rofa K TOAYy, naomaxs F cagpyer onpeme-
Aate no- rpaduky cessa F=f(H). Takofi rpadEK MOXHO RONYYHTH
nyTeM onpefeAeHHs F AN HECKOAbKAX BHCOT YDOBHA: BoAw H.
© IV. Temnepatypa BO3Ayxa 3a Raxjhe cyTKr Gepercda mo HaGio-
" AEHHAM MeTeOpOJIOrHuecKofi cTapuuH, Samkalimel K yuacrky mpoGera
. BOAH 3a NaHHHe CYTKH, HJIH MO HATEPUONANHH SHadeHuil Temmepa-

. TYPH TO COCEAHKM CTAHILHAM.

Ecnn y9acreu yumTHBaeMHX B pacqe're prnﬂmz HPATOKOB (CM.
nyexTH I 1 I1) HacTONBKO YAANEHH OT COOTRETCTBYIOLIMX IO BPeMeHH
noferaHns y49acTKOB OCHOBHOH DeKH, UTO TeMmepaTypa BOSAyXa
B pafioHe NMPHTOKA CYINECTBEHHO OTJHYAeTCA ~OT TeMOepaTypH BO3-
AyXa B pafioHe OCHOBHOM peKH, TeMmepaTypa BO3AYyXa 3a COOTBET-
CTBYIOIHE CYTKH NPHHHMAETCA KaK CpPeABAs B3BemIeHHAS (N0 WO
manu 3epkaia) o0 JAHHHM METEOPOJOTHYSCKHX CTAHNHA, Xapakre-
PESYIOIIMX pacCMaTpHBaeMul¢ YUacTKH OCHOBHOR PEKH H TPHTOKOB.
, V. Vieaprnfi TemnooGMeH NPH TEMUEpaType BO3AyXa, PaBHOH
TeMnepaType IOBEPXHOCTR BOAH, d H KospduHEHT TennoobMeHa k
OnpeReAAIOTCA N0 CAeAYIOMHM dopMymam: .

d=k+ L+ LE o (1.15)

(LE LE2“+P8-|-(I '—1? . .16)°

rae lo —- MOTOK TemNa conneqnoﬁ paaMalnd, norIomaeMo Bo.u.on
LE —notepd rennia Ha dcnapepHe ¢ NOBepXHOCTH Boa, LE' — 1O
e TIpH TeMNepaType BO3xyXa, paBHOR TeMleparype NOBePXHOCTH
BOAH, {3 — pPasHOCTb TeNJIOBHX NHOTOKOB H3JNY4eHHA BOAHOK NOBEpX-
HOCTE M BCTPeyHoro usayuenssa aTtMocdepn (spdextHBHOE H3AyUe-
Hge), [2—T0 Xe NPH TeMIepaTYpe BOSAyXa, paBHON TeMmeparype
TOBEPXHOCTH  BOAH, . P — yAeaAbHKH Typﬁy.neumﬂﬁ TenacoGMer
C BO3AYXOM. Jo BHIHCHACTCA B CBOIO OTepefb O (pOpMyie

I="Io[1—014(No—N) —067N.] (1 —7), +  (1.17)

rae fo;— cymMMapHaf coJqHedHas paauanusg npu Gesobnauom Hebe
(raba. 1.1), No—ofmasn o67auHOCTL B XOJAX EXHHHIH,. Ny — HHK-
HAA o6nayHOCTh B AOAAX €ARHHUM, r — agnbeno BOAHOMH nonepxno-
CTH, €r0 MOXHO NPUHUMATbL NOCTOAHHHM, pasHHM 0,10. :
Uro6n us6exarth, 0COGeHHO B OnepardBaoi paﬁm BHIIOJIHEHHS
CACKHHX pacqe'ron MOXHO HOJIbSOBﬂTbCﬂ IPHBOAMMHMH HHNe 140
JHLAMH. _ . :
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. Bnavennms d gas esponefickolt wacri.' CCCP, 3amaxsol Cu6ﬁpﬁ

H Ceseproro Kasaxcrama (paﬁouu I—-HI PHG, 1 R MO,KHG Onpeite-l" o

aats no tabn. 1.2,

B raba. 1.2 npuBoasTcs- 3uavenud d,. COOTB&TCTBYIOH.IKe cpe,[meﬁL
_ nnoro.ne-meﬁ CKOpOCTH BeTpa B TIEPHOR OCEHHEro OXMakJEeHHS BOAH
- 'B IAKHOM palioHe (& TaKxKe CPEARHM SHaUEHHAM oBnaTHOCTE B Cpex- -
_ HEMY COOTHOHICHHIO BJAXHOCTH U TeMUepaTypH BO3Ayxa). SHaueHHq
CpeAiHefi CKOPOCTH BETPa HEPHOAA OCEHHEro OXA2KACHAT BOAH MAHH -
.n:ml TR Teppm-opnu Ha pnc~ 1.2. _

g 40 e 0D, 30 b

a ‘bo_-
Z / e, o0
Y ° o "_ . LR
i A L
=] vy
it d
i N/ 147
_ _ v 7
“ - IVt - .
® o~ . ] NANE !
o7 SN A i 4
- h ’ - ' e
" \: o
&

» Phc. 11 Henenne Teppn'ropim o z‘ma;ienﬁm napamerpa d.

- B raba. 14 anBo,nﬂ'rca nonpaaxu Ad K SHAYeHHAM d HAZ OTKAO-.
_HeHFe CKOpPOCTH BeTpa Or cpenuell. ITonpaBku- MAHH OTAEABHO ANAS
AByX pafioHOB (pHC. 1.2},  HECKONBKO pPasNHUAIOIIHXES NO XapaKTepy .
CBASH BJAQXKHOCTH-C TeMRePaTypofi BO3Ayxa, .

Taﬁaut;a 11 L
_ G.wmpm co.melman pannam npR- Gesoﬁnalmou neﬁe Io, J.lx[(cu -cy*r)

‘t'

. Lo . ® o, m
Meemi | — :
: & 1 = | = o | & |
Cemsops | 2005 1802 | - 1582 | 1383 1178 1006 .
 Oxrsi6pb 1508 1173 964 754 545 9 °
Hosbps | 1047 670 | 508 335 | - 126 -
- Hexafip 796 |- 419 | 251 6 |, — S
Siemap 880 482 302 210 — —




Tabauna 1.2

-'3nawewlin yHeanHoro remaooSmena (JIx/{cMi-cyr) npm remmepatype Boanyxa,
pasHoft TeMDEPATYDE NOBEPXHOCTH BOAM, NPH cpenmedl CKOPOCTH BOTPA (u/c}

Padion 1
Wapo: | 1oy | atyix | obyix | sopix | s | 1orx | wyx | orm | myx | aix | s
67°C | 844 | 208 | 260 | 206 | 188 | 17 |75 | 42| 18 | —21|—s0
66 | 356 | 311 | 264 [ 218 | 172 [130 | 88 | 54 | 26 | —8| —384
65 . | 360 528 | 276 | 280 | 184 | 143 | 105 | 71 |. 42 8] —2l
64 |86 | 350 | 203 | 247 | 201 | 159-] 122 | 88 | 59| 2B —4
63 [ 402 | 356 [ 3io | 264 | 218 [ 176 {138 | 106 | 75 | 42| 18
62 | 419|372 | 327 | 281 | 235 | 183 | 155 | 122 |"92 | 9| .20
61 436 | 3900 | 344 | 208 |.251 | 209 | 172 | 188 | 100 | 78| 48
60 | 452 | 406 | 360 { 214 | 268 | 226 | 189 | 156 | 126 { 62| 68
60 | 474 | 427 1 381 | 336 | 280 | 247 J210) 172 | 142 | 109] &0
88 | 400 | 444 | 398 | 352 | 306 | 264 | 226 | 193 | 150 | 126 96
57 1607 | 461 | 419 | 268 | 428 | 281 | 243 | 210 | 176 | 142{ 118"
‘58 | 714 | 478 | 482 | 386 | 344 | 207 | 260 | 296 | 198 | 169 | 130
65 | 640 | 404 | 448 | 402 | 860 | 314 | 276 1248 | 210 | 176 | 147
54 | 557 | 611 | 466 | 419 | 377 | 331 | 208 | 260 | 226 | 193 [ 168
umpo- |y |oaspxr | gorxn | omspxa | syxn | osyxun | wgxan | sy | gorxin | esgxan
67°c! ~75 | ~92 |—105 [ —113 117 —122 | 126 | —130 [ —150 [ —i%0
6 | -—63|=84| —o2 | —i01 | —i09 | <118 | ~117 | —121 | —121"| —(22
65 | —60|—71| =801 —s8| —96|—101 | =110 | 113 | —113 | —ii3
64 | —83|-64| —67| 75| —84| —02] —o6 ' —100 | =101 [ —100
63. (=17 |—88) —60| ~63{ —71| —80| —88| ~o2| —92| 02
62 |- 0| —o5| 38| —BOj —B9| —67} —80| 84| -B4| 84
61 17| 8| —25{ -88{ —b60| —BS| —67| ~76| 75| —78
60 34 8| ~8{ —25| —a4| —B0| —59| —67 ] —67| —&7
5 | 80| 25| 4| —13| —=25| —38| —46] —b4| 85| —54
. 58 67| 48| e 4| 13| —25| —33| —42| 42| —u2
" 67 83 o0 s8] 17 0| —13| —2| 84| ~88; —38
56 100 76 50 29 i3 0| —18| 21| =5 —25
85 1n7{ 88| er| 46| 28| 1§ o| —2| —21| =21
54 134{ 108| &0 59| 38 25 8| —4| —8| —8

>



—
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Pafion 2
UJ%IJO’ 15/1X oo/1X | ssp1x | sop1x | &px | wx | x| ayx BIX [ 3X | B/XT
64°C| 308 | 344 | 280 | 235 | 180 | 180 [ "88 ) .60 | 17 { —21 [ 50"
63 | 414 }.360 | 308 | 261 | 201 | 151 ) 110 | 67 |. 34 | 42| —83 ~
62 | 436 | 381 [ 827 |. 272 | 222 | 172 | 126 } 88 | BO | 13| —I7
T 81 |'457 | 402 [ 948 | 293 | 239 | 193 | 147 [ 106 | 71| 29[ "0
60 | 474-] 419 | 365 | 310 | 280 { 214 ] 168 | 122 | 88 ] 46| 17
59 " | 494 | 440 | 386 | 331 | 281 | 230 { 184 .| 142 | 105 {- 62| 34
B8 | '511 | 457 .| 402 | 348 | 298 | 247 | 201 | 169 | 122'|" 80| &0
§7 - | 532 | 478 | 423 | 369 | 318 | 268 | 218 | 176 | 138 96| 67
56 -] 663.| 490 | 444 | 390 | 335 | 285 |-235 | 193 | -165-| 113 | 84 .
85 | 570 | 516 :] 461 | 406 | 356°| 306-| 286 [ 200 | 172 | 180 | 101
54 578 | 598 | 478 | 427 | 377 | 327 | 276 | 230 | 187 | 147 | 117
.58 599 | 848 | 499 | 448 | 398 | 348 | 298 { 251 | 210.| 163 | 134"
62 . | 620-| 570 | 520 | 469 | 419 | 369 | 318 | 272 | 230 | 184 181
Bl | 641 | 591 | 540 | 490 | 440 | 390 | 839 | 203 | 261 { 205 168
. 50 662 | 612 | 862 | 511 | 461 | 411 | 364 | s18-| 276 | 280 { 189
49 683 | 632 | 582 | 532 | 482 | 436 | 890 | 348 | 310 | 260 222
48 | 691 | 645 | 599 | B63 | 507 | 461 | 419 | 377 | 339 | 203 255
47 716 | 670 | 624 | 678 | 536 | 490 | 448 | 406 | 362 | 327 | 289
46 | 746 | 700 | 654 | 608 | 566 | B20 | 478 | 436 | 402 | 360 [ 323
. WRges | “yorxr | ussxa | sopxr | ssrxr | sopxt’| spxar | o | asyxin 20/X11 | /X1
0 T 17 1. : ' _ :
64°C | —84 |—109 {—126 [ —I138 | —151 | —159 | —168 | —168 | —168.] —68
63 {—67 | —92'{—108 [—126 | —134 |'—147 [.—161 | —186 | —155 { —I55
62 | —50 | —80 | —92 |~109 | —122 | —134 | —133 | —142 | —147 | —147
81 —33 | —B9 | —75 | —92 | —106 | —117 | —126 | —120 | —129 | —I129
60 | —17|=41| —63| —75 1 —88] —101 | —109 | —122 | —126'| —126
- 89 0|—-20| —80[ —68 | 75| —88[ —96| —109 | —113 | —113
58" 17| i3} -84} —50 | —5o) —75) 88| -9 —101 | —101
. B7. 38| 4| —17{ —83 | —46| —63] —75| —88| —o2 —02
56 50| 25| 4| —1 ] —84| —Ho|] —63| —75] —~B0) 80 '
55 67§ 8] 1] —4} —21} —88] 50| —67(, 71| =71
54 84 54| 29 18 —8| —25| —88f —po| —b9| —B9 .
B8 101 71 46| = 8f 8! —25) ~88| —46.] —46
52 | u7} 88! 70 42 "2} 4} —18) —29] —3¢| —84
Bl .| 1s4( 105]| 80 59 38 2t 0| =18| =17} —17
50 156 126 | 96| 75| 54 3¢ 17f 4| O -'
49 | 189 | 185 | 130) 106 | 84| 63 460 4| 29
48 |- 222| 188| 159 138 | 17| w01| 8 63| "H9| 59 -
47 .| 261 | 243 197] 172 |- 161 134|117 |- 101-| - 96 96 .
46 | 280 256 | 280 205 | 184) 88| 151 134} 130} 130.




. Pakon 3 *
m{?"‘ X | 26X | 2Sax | sopix | s/ | aorx §ospx | oeorx | o8/X | osyX ) 61X
67°C| 327 | 268 | 209 | 151 g2 42 | —8 | —B80 | —84 |—128 | —I156
66 269 | 285 | 226 | 168 | 109 59 8 | —34 | —67 |—109 | —138
65 - 360 ] 302 | 243 | 184 | 130 75 25 | —17 { —50 | —92 | —i26
64 381 | 323 | 264 | 206 | 151 a6 46 4| —34 | =75 | —i06
63 - 402 | 844 | 285 | 226 { 172 | 117 %51 —15|—84 ]| —88
62 | 423-| 364 | 306 { 247 | 193 | 138 | 88 | 46| 8| 84| —a7
61 444 | 385 | 327 | 268 [ 214 [ 169 | 109 69 26| —181 —d6
B80. 465 | 406 | 348 | 280 | 285 | 180 | 130 88 60| 8] —26
59 486 | 427 | 369 | 310 | 286 | 201 | 151 109 71 29 —4
58 BI1 [ 462 ' 894 | 8356 | 276 | 222 [ 172 186 o2 50 13
b7 532 | 473 | 416 | 866 | 302 | 247 | 197 161 113 71 34
- 56 653 | 404 | 436 | 377 { 327 | 272 | 222 176 | 134 | %2 B4
B5 578 | 520 | 461 [ 402 | 348 | 203 | 243 | 197 | 166 | 113 75
54 599 | 541 | 482 | 423 | 873 | 818 | 264 218 | 180 | 134 92
B3 628-| 570 | B11 | 452 | 394 | 344 | 289 | 243 | 201 156 113
B2 649 §91 532 | 473 419 | 869 | 314 268 | 222 176 184
51 670 | 612 | 653 | 4094 | 444 | 894 | 839 203 | 247 | 197 158
. b 683 | 628 | 674 | 519 | 469 | 419 | 364 314 | 268 | 218 176
49 716 | 662 .| 608 | 553 | 498 | 444 | 394 348 | 302 247 205
48 750 | 696 | 641 | 586 | 536 | 482 | 432 981 | 335 | 281 243
47 792 | 737 | 683 | 628 | 574 | B20 | 469 419 373 | 818 ] 281
45 830 | 775 | 721 666 | 612 | BB7 | HO7 | 4567 | 411 | 360 318
45 867 { 813 | 768 | 704 | 640 | 595 | B4T | 494 | 448 | 394 356 .
“‘;'g“" 101 | 15yxx ] 20/x1 | o8/xr | soyxr | syxIn | woyxir | 1s/x1m | zoyxar | 25/
67 °C |—184 |—208 | —218 | —226 | —285 | —289 | —243 | —247
66 [—172 |—193 1 --205 | —214 | —2902 | —230 | —236 | —239-
- 66 —159 [—180 | —197 | —208 | —214 | —222 | —226 | —230
64 —138 |[—163 | —180 | —193 | —201 | —210 | —218 | —222
63 —122 |—147 | —163 | —176°| —I189 | —197 | 205 | —2i4
62 101 |—130 | —147 | —159. | —176 | —184 | —197 1 —208
61 —84 |=109 | —130 | —142 | =189 { ~172 | —184 | —197
-60 —63 | —88 | —1090 | —126 | —142 | —155 | —172 | —188
F9 - j—42}—71| —92| —109 | —126 | —142 | —15% | —176
58 | —21|—s54] —5| —92| —109 | —130 | —147 | —163 |
57- —4| —388| —69| —r5| —92 | —113 | —134 | =151
. BB 17 | —17 | —42 —59 —80 —96 | —117 | —138
55 a8 .0 —21| —42| ~63| --84| —105| —126
54 64| 21| —4| —o5] —48| —67| —88| —113] —122
53 76| a8 13 —8)| 34| —54| —IB| —96 | —105°
62 92| 59| 29 8] —~17| —38| —59| —80{ —s88 _
51 113 75 46 21 0| —21| —46| 63| —67
50 134 92 63 a8 - AT —8| —29| —46§ —&0 | —60
49 163 126 96 71 50 29 8 —81 —12] —~12
48 201 163 134 109 84| 67 46 29. 25 25
47 239 | 201 172 147 126 105 M 67] €3 63
46 226 | 243 214 188 163 142 126 105 100 | 100
45 318 | 281 251 226 205 184 163 142 138 | 138 -
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kst pafionon Bocrott_ﬁdﬁ Cnbupu u Jansrero Boctoka, 0603Ba-

"HeHHHX Ha -pac. 1.1 (pafionw [V—VIil), anaueuns d ¥ Ad moxso.

s onpegenaTh no AaEHbIM Taba, 13- m 1.4, B tala 1.3, x2k u
B Tabn. 1.2, sHaYenHs COOTBETCTBYIOT CPeIHHM MHOTOJIETHHM 3HAUE-

' HHAM X2PAKTEPHCTHK [AHEBHOA W HOYHOH 'o6jaufHocTH H CpefiteMy

- CQOTHOWIEHUIO BJAKHOCTH K TeMNUepaTypH BOSHYXa B XaHEOM pafioHe

" B paccMaTtpHpaeMufl mepron. Ho, B omiwykg oT 1a6h. 1.2, sHageHan d .
" - 'B'raba. 1.3 gaEw #e AjA cpeaHed MuoroderHefl . ckopocrH  BeTpa
pACCMAaTPHBAEMOro mepHOda, a AJf YCJAOBHO B3ATOIO ZBHAYEHHS CKO-

- -

| Prc. 1.2 Cpengas cKOPOCFb BETPA B NEPHOA OCERNErO OXNAXIEHAS BOLH.

- Pocta 3 Mfc, TAK KAK cPEAEAA CKOPOCTh BeTpa KaeT BHeCh B HPEAE-

.., Jlax BHOSNeHHHX PafioHOB BeCbMa MeCTPYIO KaPTHHY, ITO, OUeBHIHO, '
~ CBH38HO C OCODEGHHOCTAMH pelibeda paccMaTpmBaeMofi TepPHTOPHA.
. T momompw aamebx taba. 1.3 # 1.5 Ad moxno Wafita nias moGok -
' CKOpOCTH BeTpa, B TOM YHCAC U AJS cpeiHe#i MHOrojderHell B mepHox

"OXRAXKICHBA BOAH, KOTOPYIO CJeAyeT ONPENeNfATh HENOCPEACTBEHHO

. TIO A8HHHM HAOAOAEHHR Ha CTAHIMH, 011 PalfoHa KOTOPOA HaXOMHTCH
sHaveyye d. 3HayeHHs d ONPefleAfIOTCH HA . cepeAdHY MepPHOZA.
. pacuera, . ' : o

" 7" KosdduupenTn TennoobMera % Aam BORHNX oOGBEKTOB, PACCUH-
TaHHWe - no popMyse (1.16), MoXEHO onpemensTr N0 JAAHHKIM
:raba. 1.6, roe OHM AaEH B 3aBHCHMOCTH OT TEMIEPATYPH BOAH H
.BOAYXa, - » - -

VI KoapdrunedT nomayu Tempaa H3 BOA;{Oﬁ MaccH x: o= | .
BePXHOCTH Dpaspena BOZa—Bo3iAyx (kKospdHIHEERT Tennoo1AavH) B

@ (ﬂml(cuzprpag) onpepenseTca Ko -popmyane

a=(1660u + 1700)cp; . . . (1.18) -
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Tatauya 1.3

3naueHns yaeasmoro remacobmena (Mac/(cu»cyT)) mpH Temmeparype BosAyxa,
‘_pannoi! TeMIEPATYPe MOBEPXHOCTH BOAL OPH CKOPOCTYH Betpa ®, pashofl 3 M/c

Pafion 4
mﬁf"' ayvine| symx | x| asix wix | max | sopx | e | wox | o
70°c. | 302 | 230 | 184 | 134 | 88| 46 8 | —25 | —59 | —82
69 318 | 256 | 201 | 161" | 105 | .63 | 25 | —8 | —42 | —75
68 831 | 272 | 218 | 188 122 80 42 8| —925 | —59
67 348 | 289 | 235 | 184 | 142 | 100 | 83 26 | —8 | —42
© 66 | 860 | s02 | 261 | 20t | 189 | 117 80 {- 42 8 | —25
65 377 | 318 | 268 | 218 | 176 | 134 9% 59 25 | —8
64 304 |'339 | 280 { 239 | 193 | 155 | 117 | 8| 46| 8
63 411 | 356 | 306 | 256 | 214 | 172 | 134 | 100 63 | 290
62 432 | 877 1327 J 216 | 280 | 193 | 185 | 117 84
- 8l 448 | 304 | 344 | 203t 281 | 210 { 172 | 1388 | 100 | 67 .
60 465 | 416 | 364 | 314 | 268 | 230 | 193 | 180 | 122 | .
69 486-1 456 | 881 | 331} 284 | 247 | 210 | 176 | 138 | 100
68 | o7 |.462 | 402 | 352 | 902 | 264 |.226 | 193 | 155 | 122
57 524 1 473 | 419°| 360 328 | 285 | 247 | 210 | 176 | 138
56 545 | 400 | 440 | 390 | 344 | 302 | 264 | 206 | 193 } 159
{85 666 | 507 | 457 | 408 | s60 | 318 | 281 243 | 210 | 176
Waoo- t goyx | ‘wsix | oux | sxe | owme | wpoa | oorxr | oesxi | s
70°¢c, | —113 | —138 | —163 | —184 | —205 | —298 |
69 | —96 [ —126 | —I61 | —176 | —197 | —222
€8 . —84 | —I113 | —142 | —168 | —193 | —214
67 —71 | —100 | —130 | —169 [ —18¢ | —210
66 —54 | —88 | —122 | —151 | —180 | —205
85 —42 | —75 | —109 | —142 [~—172 | —201
64 —25 | —54 | —88 | —122 | —151 | 180
63 —4 | —38 | —71 | —105" | —134 | —159
62 12| —i7°| —60 | —84 |'—113-| —142 |~
61 34 0] —8¢| —67| —08 | —122
€0. 50 17| —12) —a6 1 —75 | —100 | —122° | —184 | —147
- 59 67 4| 4| —29| —59 | 84| 105 | —122 |—134
58 8 50 2l | —12 | —42 | —67 | 92 { —109 |—122
57- 108 | .7 841" 4| —95| 64| —75°| ~92 [—I09
8. | 128 88 60 21 —8 | —38| ~63 ] —80 | =96
55 142 | 100 ] 38 2l -2t ) 1 —67 | B4
) 2-3.&“8“55‘ - kﬂﬂ!‘!f@ﬁﬁ_é:ﬂﬂﬁ . Co 17
. : r—n.ﬁpﬁwe’?emf R xgam; "
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AEpo: | g1 jvin ox |0k |oasix | oopix | ssjrx | sox 5% wx | syx
.70°¢c. | 802 | 280 }.189 | 101 | 46 0 | =88 | =71 | —105 | —138 -
‘69 312 | 247 | 180 {192 { 67| 17 { —21 { —B9 | —92 | —126
68 | 935 | 268 | 201 [ 188 | 84 | 38 | —4 ] —42 | —75]—109
67 852 | 285 | 218 {159 [ 101 | so | i7 | —25 | —59| —o2
66 | 369 | 302 ‘2807|176 |126"% 75 | 34 | —8 | —42| -84
.66 | 3685 | 323 | 260 | 193 | 142 | 92 50 8| —20| —e7
64 406 | 344 | 280 [ 218 { 168 | 117 | 75| 84| —4| —a2
63 427 |-%69 | 302 | 243 | 188 | 142 | 101 { s9| 17| —17
62 452 | s90 | 327 [ 264 | 200 | 163 | 17} 70| 42| - 4.
6l 473 | 411 | 347 | 289 | 235 (| 184 | 142 | Jot | 67| 26
60 | 494 | 436 | 360 | 314 | 260 | 200 | 168 | 126 | .88] 80
B9 575 | 462 | 304 | 335 | 281 | 205 | 188 | 147 | 100] 67
B8 | 536 | 478 | 411 | 356 | s02 | 266 | 210 | .168 | - 1s4 | 92
67 | 667 | 494 | 432 | 873 | 328 |'ove | 285 | 198 | 185| 113
56 | 578 | 615-| 452 | 304 | 344 | 302 | 251 | 210 [ i7e| 134
55 - | 599 | 836 | 473 | 416 | 364 | 818 | 276 | 285 | 193'| - 165,
Commo- ogope | esxc | sux | osxe [ owxe | aspxa | osopxr | oasyxa | sopxn
T0°c. | 168 { —197 | —230 | . —260 | -285 | —310
69 | —is1| —184 | —218 | —251 | —276 | —306
- 68 —138 | —168 | —209 | —239 | —268 | —297
67 —ig6 | —169 [ —107 | —o28 | —o60'| 208 -
6 | —109| —142 [ —184 | —218 | o051 | —284
65 —106 | —134 | —176 | 209 | —248 | —276
64 —75 | —109 | —151 | —184| —218| —256 |-
63 —50 | -.—92 | —130 [ —168 | —201 | —280-
.62 —34 | —67{ —109] —142 | —176 | —209
o8l —8| —42| —84{ —n17 | —185 | —184 |- : )
e | 17| -~o5| 63| —i01 [.—134| —163 [ —188 | —205 [ 222
59 T4l 0| —42] —80| —117 | —147 | —172 | —188 | —206
58 s4| 17 —o5| 67| —101| —130 | —155 { —172'{—193 °
57 76{ 38| —8| —6| 84| —113) 198 —159 {—I76
i 101 59 8| -25| —67| —96| —i122] —142 {—163
565 #7| 8{ 20| —8] —50| 80| —105| —126 [ 147

JRR, P




Patiox 6

'1".:',?"‘ syvirt] spx { wopx | x| 2onx | ssnx | senx [ s | worx [16/x |
10c) an {ar |27z | 2l 10 | s0 o | —a2 | -8 |—126
60 | 42 |58 |28 {193 130 [ 7 | 2 | —2r | —6s]—to5
68 | 452 360 |08 j o8| s | 2| w2 | — —5 | —88
67 469 | 304 | 314 [ 280 | 176 | s | 63 17| —25 | —71
66 | 400 | 415 | 330 | 204 | 197 | 18 | 8¢ | 8| —8] —s0
85 515 [406 [ 260 25 | 218 | 150 | 105 [ 54| 8| —as
64 | 540 461 [ 305 | s1a ) oar | 188 | 184 | m| m| —8
68 so6 | 490 | 415 | 344 | 276 | 218 | 163 | 104 | es| 16
62 | 505 | 515 | a0 | se0 | 202 | s | 108 | 18| s8] 46
61 {620 (56460 |33 s [e2 | 28] 03] 1137 7
60 645 | 570 | 494 | 427 | s60 | 382 | 247 | 198} 140 96
Hapo- | sopx [ 28/x raux six1 | 1o/xe | oesfXr [ 20/Xi :‘.’SIXI .sc’r,fxrl
70°c. | —ts9 | —108 | —226 | —o251 | —276 | —s00
169 —~142 —i?s —o1a | —oa5 | —284 —203 |
63 —126 | ‘—163 | —201| —o22 | —256 | —231 N
67 =118 | —147 | —188 | —a10 | —248 | —omo
€6 . =86 | —134 | —I178 —éos —235 | —26(
65. —80 | —117 | —163 | —198 | —222 | —om1
64 —54| —o2| —is8| —168 | —197 | —230
68 | —go| —o7| —t13| —142| —176| —20s

62 —4| 42| —84| —r22| —151| —18¢
61 25| —17| —s8| ~96| —i30| —159 _

60 . 50 8] —s4) —m _i05) —is8 ?

g0 - 19



Pafos 7 3
m:g:o su'\:lil_ six | 1o | dnx 2/1X m_lllx x| 6% 167X 15:}; _.&Jp{
B0%c.| 805" 520 | 444 |73 306 | 248 { 180 | 198 [ 7| 17 -—34 |
so | 20 | 548 | 469 | 808" st | 268 205 [ 161°| 96| 42| —8
88 |60 | 74 | 206 | a7 | 960 {207 | oa5 [ dBo [uz2 | 7| &1
7 | 674 | 599 | 534 | 452 | 385 | 328 |"260 | 206 15t e | s
86 | 70s | 623 | 658 | 482 | w15 o2 | o8 | o5 | 76 [ 198 | m
85 | 720 [o34 | 573 [ dor |'as0 | 877 | s1d | 260 | 2on SUREETE
54 | 768°| 683 | gos [ 536 | 460 | 406 [ 544" 289 | 230 | 180 |. 196
53. | 788 |. 712 | 637 566 ',499 436°| 373 | 3187|260 | 210 | i85
82 |8 | 742 | er0 | sos | m28 | 4es | doe _348'-'"-'293 ‘238 | 180
6r ™| 80 | 77 | 700 | 624 | so7 | 404 | wss [ ary [sos | sea | o
‘g0 | 880 | 800 { 720 654 | 587 | 524 455"406'-'7"352",'293' 539 .
) “'.}‘f“ o5/x | sk | s | wopkn | asyxe | aopxe | aspxr | soyxi szx'ln toyxit | 187xan
60°c',- —80 | 126 | ~166 | —201 | 930 ) —264) —289 —~305 ~—g08] 330 =386
59 | —54 | 100]—142| 180 [—218]—251 |68 —289 806 | 423 | —339
© 58 -—29'_' —80)~122 | —156 ;197. 30| —o51 | —272 | —980 | 306 | —s27
67 8| 54| —o6[ 134|170 —210 —230 | —251 4272' <303 —s10
) 56—. -1 95| —34) -7B]—I13 —155 _'---1188 —p14 235 | —256 | —276 -—297"-_
65 | so| —8f g0l —on|—138| 18] —ton]—218] —296 [ 20| o8}
s | | 17f 28 —o7| <13} tar { ~178| 107 | —218] 086 | —960
ss | 105| 4] of —a| e8| 102|181} irs| 107 218| a8
- b2 | 18| 71f 25| —91) —63[—i00|—126 15t “—-1'36 901 | —222
st { 15| es| -s0|* 4f 2| <75 —106|—130 [~160 [ ~180] —o05
507 | 184 |- 192| 75| " 29] —17{ ~B4| <B4[-=100{—138| —159| —i8
"9 .




_Pafou 8

- o laryvin} sy1x | w071x % | 2oy1x | 2541x | 20p1x ( 5% | otorx | wsx | eopx
85°¢.| 813 | 791 | €33 | 563 | 460 | 385 | 318 | 261 | 180 | 1i8 | 46
B4 | sde| 7581 70| 501 | 87 | 428 | as6 | 285 | 218 | 147 | &0
63 | ssi| 798| 708 | 624 | sdo | 457 | 304 | 822 | 261 | 184 { 117
5% 918 | 830 [ 742 | 6s2 | 578" | 494 | 427 | 356 | 280 | 218 | 147
51 9651 867 | 779 | 696 | 612 | B32 | 465 | 394 | 323 | 256 | 188
50 980 | 905 | 817 | 733 | 640 | 570 | o3 | 427 T %60 | 289 | 222
49 |1030] 51| 868 | 77e | o6 | 616 | 545 | 473 | 406 | 335 | 268
48 | 1089 | 1001 | 909 | 821 | 737 | 658 | Bor | 620 { 482 | 381 | 314
47 {1140 | 1048 | 960 | 867 | 784 | 704 | 633 | 561 | 404 | 427 | 360
46 | 1190 | 1098 | 1006 | 613 | 825 | 746 | 679 | 608 | 540 | 478 | 406
45 | 1240 | 1144 |'1052 | 985 | 872 | 792 | 721 | €54 | 887 | B20.| 452
44 1976 | 1182 | 1094 | 2001 | 922 | 842 | 776 | 708 | 645 | 578 | 616
43 | 1311|1229 | 1140 | 2052 | o72 | 807 | 830 [ 762 | 700 | 637 | 674
fm.,i',""' %/X | 8iyx | 8yxr lo}m 16k | 20sx1 2é!KI aopxr | spxar-| soqxn | 1eyxar
55°c.| 8. —75 | —To2 {172 | —218(—261 | 276 | —s02 827 [ 353 |~
54 | 95 | —42{ —o2|—142|—193| —226 | —p51 | —276| —906 | —s31 | —366
53 50 | —12 | —63|—118|—163| —201|—226| 256 | —261 [ —s10| —336
52 92 | .21 ) —a4| —88|=198|—176| 005 —230| —260] 085 | <814
Bt |18 | sof —af —59|=100|—is1|—180|—210|—288] —084| —298
50 |50 | 84| 25| —80| ~84[100fims) 184|204 |0ds| —272
49 | 208 ) 134] 78] 25| —20] 67| —i00] —130]—159{_188| —218
a8 | g6 | 18a| i28| 78| 28] ~12| —ug| <75[—105].c1ga} =163
47 |06 | 20| 80| 130| 8o 48| 12| —ot] —50| —so| —118
46 | ss2 | 281 2s0| 80| 134| 100 er} 34| 4| —o5} g0
45 | g8 | 331 | 280 25| 188) 1sB| 122| 88| k0| 20 —st
‘44 | 461 | 894 | 344| 07| 251| 252| 184 151} 122} 93| S0
43 | 524 | 457 | 406| 960 sis} 988 51| 18| 188| 18] 138
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) llonpanlu Ad HA momnue cxopocrn netpa o-r cplwm‘i Mf(cu‘-c}"r)

OTRACHERRS wopoc'rk ne‘rpa o’rnpe.nnea,_ujc ’
Pahion ra o . : :
pue, 1.2 |7 . ' i : o : j R
Tl -6 -8 —'4l -3 '-72| —tf o 4+ #2] 43| 44 I +B- I'_—f-ﬁ
) - . ! II .
a |71| 59|46 38 | 26|18 0 |—13|—=26 —38 —46 —59 | —71
& — {101 80|59 (42| 21 | 0 |—21|—42|—59({—80[—101] —.
.,- P s N h . - .

i_lolipaWn Ad x anaveHmam d, salimensuN mo maumbin raba. - i1, JUm/(codecyT) -

Paftor Ha -7, Cropocth merpa, Mf¢c |

Dact_l.l._ e ’ .2'._ 3 ] s }. 8 [ _I_ -7
w=vi | e

88 | 7

Vu—viri 134} 88 | 46 | 0 | —46 | —8. | —13¢ | —176

R .

" pamorms | o CkopocTs herps, Mfe

pac. 14 8 -] ¢ ] w | 0 2 | 18| & | 6
Vv | —aa2’| —172] —201 | —280 | —260 | —280 | —818 | —8a8 ©
Vie-vrl | —n8 | —260 | —810 | —862 | —894 | —440 | —486 [ 520"

L.

+THe 4 — CPEXHAH CKOPOCTH 'mtxennn, u/c w-—lcxopoc'rh BEeTpA - Ha

“pHcote  duorepa; Mfc; .¢— yAeAbHAS  TEIJICEMKOCTS  BOAH,
4,19 IIx/(cM®-rpaa), p-— NAOTEGCTD. BOAN (IpuHHMaerca paBHOX 1).
Ilpr ompeaeneHHE Koatbtpuunen'ra G, AAA JIEBOR: YacTH opmyd

» (1.7) u (18)—(1.11) B KavecTBe SHaueHHA 4 TPHHUMAETCA CPeHss .

CEKOPOCTh TEUCHHA HA IPOTAMEHHH HpOGCI‘& BOIH 38 pacqe'mﬁﬁ ne-

pHOn. Ona orlpe,a.eaﬂerca E4K YacTHOe OT ,ne.uelms{ JTHHE PeKH Ha |

yuacTke OT 'HAYaJBHOrO A0 pacqe-moro ceqennﬂ Ha coomercmyxomee
Bpem; Roberanns.

ITpy onpeAencHRR Op (npaaaa ‘I&C'ﬂ: (popuya} B Kauec'rae pac-

- UETHOrC SHAYeHHH y NPHHEMACTCR. CPELEAN CKOPOCTE TEPHAS B pac-

eTBOM ceyeHuu.. CKOpPOCTL BeTpa~w HPR INTHIE HA MeTeopoJioruye-

CKOfl-CTAaHOHH MPAHAMACTCS! B pacyerax ‘pasHofi 0, 5 mfc. :
VII. ¥Yaeapuni NPUXOA -Temsia OT JIOXKa ¢, C. NOA3EMHEIMH BO-

LaM¥ g; H BCACACTBHE NHCCHNANMHA SHEPTHH go- OmpejeJIseTcs BeCcEMa

‘npuGnrdsuTensHo.” [Jas  onpencneHus : gu MOXHO OOJL30BATHCA

22




Tabruya 16

Kosbdmiment Tenzooducns , [ /cutscyt-rpaa

- ngpa'rypaji(-f CHODOCTL BETPA (M/c) HA BhcoTe dunorepa (10 M)
sosnysa @ | somw v [ 0 | 1 2|l s a7 e|o] w0
- Esponefickan uacts COCP (xpome 3asoaxsa) u CuGupn
20 20 210| 247| 285 | 323 | 360 | 894 | 432 { 469 | 507 | 545 | 580
15 117]| 161| 184 | 218 | 251 | 285 | 314 | 348 | 881 | 415 | 447
10 100 130 159 | 193 | 222 | 251 ] 281 | 310 | 344 | 374 | 403
C8 | 92122} 151 | 180 { 210 | 235 | 264 | 293 | 322 | 363 | 382
: -0 88| 117 142 | 172 | 197 | 226 | 266 | 281 | 310 | 3385 | 364
15 20 ' | 193] 226| 260 | 263 | 327 | 360 | 304 | 427 | 380 | 495 | 526
15 1721 201 230 | 284 | 203 | 3238 | 862 | 881 | 415 ] 445 | 472
.10 101 | 130} 1856 | 1841 214 | 245 | 268 | 207 {328 | 352 | 382
- B 92| 117] 147 { 172 | 197 | 226 | 261 | 276 | 302 | 332 | 356
~0 84| 100] 134 | 159 | 184 | 210 | 239 | 264 | 290 | 314 | 339
10 20 193 | 2221 251 | 285 | 814 |- 343 | 975 | 402 | 487 | 466 | 494
15 1681 197} 222 | 251 { 276 | 306 | 335 | 360 | 300 | 415 | 448 .
10 130 16557 180 | 205 | 230 | 260 [ 285 | 313 { 336 | 860 | 885 .
0 841 109] 134 | 165 | 180. | 205 | 230 | 266 | 278 | 304 | 328
B 20 188 218} 247 | 279 | 302 | 331 | 360 | 389 { 415 | 445 | 472
16 168} 193} 222 | 247 | 272 [ 902 | 327 | 362 | 378 | 408 | 430
. 10 142 168{ 193 | 218 [ 243 { 268 | 283 | 318 3441 83701 3%4
B 109| 134 165 | 180 { 206 | 226 | 261 | 276 | 303 | 328 | 348
0 84| 109} 130 | 158 | 176 | 201 | 226 | 247 | 273 | 204 | 318 .
¢ 16 163| 188 214 1 240 | 264 | 204 | 318 | 344 | 372 | 394 | 419
. 10 1461 172 197 |.222 1 248 | 268 | 204 | 319 | 346 { 388 | 392
5 130} 165 176 | 201 | 226 | 251 | 272 | 298 | 326 | 344 | 368
0 113 134 158 | 180 | 206 | 226 | 248 | 272 | 206 | 318 | 837,
—5 15 163| 188 214 ] 240 | 264 [ 285 | 810 | 338 § 364-| 3856 | 408
10 150 176 197 | 222 | 248 ; 269 | 294 | 318 | 347 | 364 | 387
- 5 134| 169 180 | 205 | 2268 { 262 | 277 | 208 | 326 | 344 396
] 0 ‘122 143]| 168 { 188 | 218 | 235 | 256 | 276 | 300 | 323 | 342
—10 10 150 176 197 { 218 | 242 | 268 | 289 | 310 | 338 | 360 | 378
6 1341 155) 180 { 211 § 222 | 244 | 268 | 2680 | 312 | 334 | 354
0 126] 147 167 | 189 | 209 | 231 | 252 | 272 | 296 { 314 | 332
—16 . 10 160 172 193 { 214 | 234 | 260 | 281 | 302-] 326 | 343 | 362
‘B 134§ 185|176 | 197 | 218 | 238 | 260 | 281 | 304 | 320 | 342
. a 1221 147) 163 | 184 | 206 | 226 | 2453 | 264 | 288 | 300 | 320
20 10 147| 167 | 188 | 219 | 230 |.261 | 268 | 289 { 310 1 330 | 362
B 1341 155| 176 | 192 | 214 | 235 { 266 | 276 | 292 | 314 | 334
0 126] 142 164 | 184 {1 202 | 218 | 238 | 260 | 276 | 293 | 314
) ‘ 3asomxve u Cepepueid Kaa_a;ﬁcTaH .
10 16 ° 71159| 184 205 | 226 | 261-] 272 | 203 | 318 | 348 | 364 [ 386
- 10 142] 163 188 209 | 234 | 266 | 177 | 302 | 322 | 348 | 868
8 B8{ 109 120 | 165 [ 176 | 197 | 218 | 238 | 164 | 285 | 206
0 | 75| 96| 117 } 142 ] 163 | 184 | 205 | 226 | 251 | 272 | 263




" Teuneparypa °C -

Cxopom BeTpa _&]c}'-na BEcoTe $morepa (10 Iu_)

i
- AAHAMMHE 'raﬁ.u 1 d,B xo'ropoﬁ OPHBOAATCS cpe.u.une AHAYNEHUA gy B3A- .
BHCHMOCTH QF IVIyGHHH BOAOeMa, reorpagpHYeckofl ITHPOTH! H KAJeH-

. Bosayxa @ [momm vy, [ O | 1 | 2 'é )8 6 '?-r s | e m‘-
- - { R - 1 .
B 15 159 181} 205 | 226 | 248 | 268 | 294 | 314 | 336 (. 361 | 382-
R 10 [ 142] 163( 184 | 210 | 280 | 252.| 272 | 293 | 320'| 340 | s60
i 5 117| t38] 159°{ 180 | 201 | 222 | 244 | 264 | 285 | 306 | 327
o 0 -75).96) 117 | 138 | 159 | 180 | 202 | 222'| 243 | 264 | 286
0 18 15| 176] 197 | 222 | 243 | 264 | 185.| 306 | 382 | 352 { 373
S 10 143 163] 185 236 926 | 248 | 268 | 200°| 310 | 332 |-852-
5 | 125) 147|168 { 180 | 214 | 226 | 248 | 268 | 290 | 310 | 381
, 1.0 119 125 147 | 164 |.185 | 201 | 218 | 239 | 256 { 278 | 277
-5 10 142| 163] 186 | 205 | 226 | 248 | 260 | 289 | 310 { 380 | 352
- 5 130 161] t71.| 193 | 214 | 235 | 251 | 272 | 203 | 314 { 335 -
: 0 118 138| 169 |.176 | 197 | 218 | 239 | 260 | 276 | 298 | 318 -
10 10 142| 163( 185 | 205 | 226 (243 | 264 | 285 | 306 [ 326 | 348 .
- 5 130 1511171 | 188 | 200 | 231 | 251 { 272 | 28¢ | 310 | 330
0 143| 159|180 | 201°| 218 | 238 | 260 | 281 | 208 { 318 .
—15 | 10 142 163 186 | 202°| 222 243 | 264 | 265 | 302 | 392 | 843
: 5 134 | 165 121 | 193 | 200 | 230 | 251 | 268 | 280 | 306 | 827 -
0. |126] 143] 164 | 185 | 201 | 218 | 239 | 268 | 277 |- 204 | 314
20 io 142| 183|180 202 | 218 | 239 [ 260 | 276 | 208 | 314 | 336
8 - [-134] 161 171 | 189 | 200 | 226 | 244 | 264 | 280 |:302 | 316
.° 1126 143] 164 | 180 | 201 | 218 | 235 | 256 27_21294'310

Aaproro spement. Has pex esponefickoli wactn CCCP m 33amapsofi
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HEM 125—188 )121{! (en2- cy'r)l a y,ne.nbuuﬁ cyuuapuuﬁ ‘pycaopoft
TeNAONPHXOA, ¢ — papuiM, 209—205 Jlx/(em?-cyr) (BKAag g, smech
Bepennx). Jlns pex Bocrowioli™ CHOHpH, B 3aCTHOCTH AJif EHHECes H
AnrapH, yreAsRE PycaoBofi TeNJONpHX0A ¢ Mo pacyeram W M. ‘-lep-
HOBA coOcTaBJder 84 ﬂx/ {cM2.cyT).

3raueHns ¢ B y CIEAYET NPH BOSMOKHOCTH YTOYUHAThL IO ZAHHKM,
OTHOCAMHUMCA K KOHKPETHOMY YYaCTKY PeKH; AJi KOTOPOro mpous-
BOAHTCA DACYET BPeMEHH MOABJACHHA JbAA CNOCOGAMH; NPHBEHCHHBIMH
8 MoHorpagme [9] mii o cOpaBOYHEIM HAHHEIM, OcoGeHHO AAS rop-
HHX peK ¥ pex HpeAropufi .co cuennq»mecxnun YCAOBHIME TOL3EM- -
HOTO CTOKA, - _

3nAueRHE ¢; MOXKHO PacCIHTATE 110 cpopuy.né o

Go=pubill, . T (119}

rae p — IIGTHOCTS BOAM, KIfM®; u —- cPeffsis CKOPOCTh TEueREd, M/C; -
i — cpemsfa rayGEEQ NMOTOKA, M; [~~~ YRAOH BOAHON NOBEPXHOCTH;
I — MexaHuueckuit SKBMBAJCHT TéUAE, pannﬂﬁ 1.

Las oOHYHKX YCAOBRA PAaBHAHHHX PeK RPUXOA ‘TénAa BCAeACTBHE
JHCCENAUHMH 2HEPTHH NMOTOKA NPeHEOpPeMMO Majy, Had pexax ¢ OHCT-
pHM TeueHmeM, ocobeBHo npH GoJbliHX rayOHHAxX I YKJIOHaX, ara
BeJIHYHHA () CYLIECTBEHHA.

FIpn pacuere cpeARero spaveHua g, Aad upom)xeuus npoGera 3a-
pacueTHRIH ‘meproa B (opMydy (1.19)' HykHO NOACTABHTH CpelHHe
3HaueHHd &, M, { Ha OPOTAXKEHHH npefera 3a PacUeTHHA NepHOX.

VIIIL V,nenbuaa TEHNCOTAAYA BOAHON NMOBEPXHOCTH B MOMEHT, Ha
KOTOpHA Befercss pacder By, ONpeReAdercs Kak  CcyMMa, TEMIOBHX
HOTOKOB Henapends. LE, TypOyAeHTHOrO oﬁmeua P R spdexTusaorc
H3ayuenus lo.

Temmepatypa nonepxnoc‘m BOAH Opa. pn 5TOM ° MpHHHEMAETCH

- pasnoit 0°C. 3uavemns LE, P, 1, ompeneasiorcs no rpaduxam Ha
puc. 1.3 u 14,

1.2 3 IIpumep pacuera B KpaTKOCPpOUHOro MPOrHO3a
. BpeMelH NoABIeHNSA IABYYEro Abja
Ha pekax (Ges ucnoapsosanns IBM)

Paccunraem spems nenoo6pasoBagus Ea Bo.ure y AcrpaxaHu
B 1986 r. Pacger npoussefieM no jopmyae (1.11) ¢ ywerom cpepHed .

TeMNepaiypH 3a PACUCTHHA NepHOA O, TaK KaK TEMOEPATYpa BO3-

EyZa KoaebJeTca B 9TOT DepHOR B HeGoNbIHX npeaenax (taGa. 1.8).
~ B npakruke xpa'rxocpouaux HPOrHO30B  9T0 HanGoxee THIAYHEIRA
cayqdd. -

Y.':'ia naqaah}mﬁ IpAMEM CTBOP. FHAPOJOTHUECKOTO NOCTA '-Iepﬂhlﬁ
sIp, pacnonoxennnd B 311 kM or Acrpaxann. Mcxogube AaHHHe -
0 paciopax BOAH, CKOpPOCTAX TeveHHs §apeM IO CHEPOMETPHIECKOMY -

crsopy Bepxuenebaxbe.

! 3HateHEs , GAHSKHE K WHXBEMY npeseAy, moaysens aas Haxeed Bom,.
Hmxmel 0611, Gmxue K BepXBeMy fipefiesy — zas Bepxre#t Boarn.
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Ilo rpaq:m{y CBA3H u= f(H) onpe,u.eaaem CPEIHIO CKOPOCTbI' '

. ‘TeYeHHS 4 B STOM CTBOpPE, COOTBETCTBYIOMYIO KAKAOMY YPOBHIO BOJH,
Ompenexsiem -
HafileHHHX 3HBYEHHE U, nofayiaem z==0, 47 m/c.
Cpefusisi cKOPOCTh TeUeHHs 83 PacyeTHHH IEPHOL B 1686 . papHA
0,49 M/c. Cpeznce BpeMa foberanus or. Uepnoro SIpa ao Acrpaxasn
' cocrapnger 7,6 cyr. PacderHoe BpeMa noﬁeramm oupe,ueameu no
Aopuyne (1. 13) Tp=1,3 CYT.
Bocnospsyemest cHayanaa gas pacqe'ron tpamnqecxamn nauuhmn

0 TeMnepaType BO3AyXa.

ncnonbaosannouy A OonpelesyeHHHA Tp.

Ha Hmxee#i Boare Hﬁxce I'sc HM XXII chesna KIICC ecth.

cp canee H3

TOJIBKO JBe HHCDOPM&I{HOHHHE MeTeopo.noquecxne CTaHUHH, CpenHAA

CyTOYHAA TEMOEpaTypa BO3AYX2 HMa HHX HMeNa B KOHLe HOﬂﬁpﬂ :

1986. 1. sHauennsd, npuBeesHse B Taba. 1.8.

Haunes ¢ pacuera BOZMOXHOCTH NONBJEHHS ALAA Y Ac'rpaxann.

29 poubps. [lockoAbKY Temmepaiypa BOINH HaMepAercs B 8 m 20 u, .
~ TO APH pacuere {10 CPEAHHM CYTOYHBIM TeMmOepaTypaM 'Bosmyxa & -

MOXHO OPHHEMaTbL moO aeqepm-m Haﬁmo,uennnm Haxaﬂyue TIepBLX -

. PacYeTHHX CYTOK. : :
‘B COOTBeTCTRHE €O Bpemeﬂem noﬁerannsx yqn-mnaeu B0 o HoMe-

‘penrio B 8 y 22 moaGpsa. Ilo dopmyae (1.14) ompemensieM CpemHIOnN

riay6EEY Ha PacCMaTPHBaeMOM IPOTSXEHHH pekH. Pacxon Boaw Q
- HaXOJUM MO YPOBHIO B BepxmeneGskbeM, BSHTOMY B COOTHETCTBHH
. ¢o BpeMeHeM aoberanus Ha 7 cyr pamnmre, Q=>5400 m%/c. Tlnomazns
3epialia -PeKH ONpejedasieM To JiouMauckolt KapTe,

325 000000 M2, A=104 M.

—

-0OHa paBHa .

Tewlepa'rypy BO3AyX4 3a Bpeml ,uoﬁeranaﬁ or tleplmm ﬂpa npH- - -
HAMAeM 10 JaHHHM JBYX MeTeopoJorHYeckKHx cTaHpmufi (radna. 1.8)

. B COOTBETCTBHM ¢ PaCIOJOXKEHHEM MX N0 MinHe pekH. CpeAHSd TeM-

nepatrypa sa pacueTAH#t mnepmoa pasHa ©=-54°C. Onpezneasiem

cpennlom CKOpOCTh BETPa @ 3a IEpHOJ . pacyera HO TeM He METeo-

POJIOTHYECKHM CTAHIHAM, 9TO H TeMIepaTypy, oHa paeHa 4,9 mfc.
. Ha puc. 1.1 naxoauM, uro Boara or Ueproro fpa no Acrpaxann
pacnonoxena B 1II pafiowe..Ilo xamubM TaGa. 1.2 maxonaM cpenmee

3HaUeHHe nmapaMerpa d Ha CepeiHHY PACUYETHOTO nepHoAa Ha mnpo're' S
yuagTKa; OHO PaBHO 147 - Jx/ (em? - eyT).

Ha purc. 1.2 ‘HaxomuM, UTO NpHuATas CPeAHAd CKOPOCTb Berpa
‘Mfc. B taba. 14 BaxozuM mnompasKy Ad Ha OTKMOHeHBe '

paBra

CKOPOCTH BeTpa 0T cpe,u;uero sHayeHnd, Ha puc. 1.2 onpe.nenﬁeu, .

Taﬁaguqa 18 . .
Cpennsist cyrounan mneparypa nosnyxa B Houbpe 1986 r., °C

”muﬁf‘f”' l 20/X1 { ,.guxr . ‘st | mpt mxr o7zt | aspxr | 2 WYX .
Boarorpaxy | —1,8] —1,9] —8,7| —6,6 | —8.,0 [—9.6|—9,4] 8,9
Acrpazam | —0,2 | =0,4| =0,5] —0,7 | —1,8|=4,1|—4,9|—6,7| —4,1

28

o |

—9,2




MONPABKY CJefyer HCKATD B crpoke 6 Taba. 1.4, Ad noxyyaem pas-
 HB 1 TOk/ (e eyr), | paccuBTANHOE SHAYEHHE d paeHo
148 f(cM2-cyT).

0 RaHHHM Tabx, 1.6 npE Temmeparype Bosgyxa —5,4°C u cxKo-

pocrH perpa 4,9 M/c, HaXonHM Kompclmuuem 'rerulooﬁneua k, paanuﬁ
238 Ix/{cM?-cyr- rpan).

Pacuer xosdhdwmHeHTa TENNOOTHAATH npousno,u,nu mo. qaopuyne
(1.17) u noxyuaem a==6897 JHx/(cM2-cytT-rpax).

. YaensHHHA pPycJaoBOK TeNJONPHXOX §, B COOTBETCTBHHM C yKa3aH-
m:m BHIIE, npHAUMaem paBHKM 209 JIK/(cM2-cyT), YACHAbENE TEHIO-
BOH moTOK co.nneqnoﬁ paAuallay, HNOrjomaeMHi BOXOH, BHUHCIZEM

no dopuyae {1.17) Jo=486 Ix/(cy?-cyT). Onpefeasen ao no $op-

uyae (1.10). Hpu n=7 cyr, 1=7,3 cyr, nae=0,385. Hanee onpeze- .

.naem exp (—nag), ona pasua 0,68.
- TloacTasaAsd 3HaWenus B (bopuy.ny (1.11}, noayuaem B nesoﬁ
qac-m CPEAHINW B CeYeHHH TeMnepaTypy Boan 9=0,14°C. .
‘3yauenne ¢, onpepenaseM mo dopmyne (1.18). Ckopoers # mnpm-

HHMMaeM paBHON cpenHefi CKOPOCTH TeueHuA y BepxresneGsaxbero Ha.

29 moaGpa. Flo rpadaky ceasn u=f{H) wazogam u=0,46 m/c. Cko-
" pocTh BeTpa @ no HaGaOAeEHAM B 7 4 29 HoAGpA ¥ Ac'rpaxaun Grlna
oKkouIo 3 m/c. Iloaygaem o,—>5338 Jx/(cm?.cyr-rpan).

3nauenne B, onpedeaseM cyMMHDOBAHHEM TENIOOTHAUM MYTeM
_ Henapemns LE, typOyieHTHoro renjoobMena P H sddexrusHoro
. BBAYYeHHS T, B 7% 29 HOAOps 1986 r. y Acrpaxamm: 8=—5,2°C;
w=3 M/c; No=8 6annos. CHuMaem ¢ rpadukos Ha puc. 1.3 m 1.4
spavenuss LE+P u I,, ROoTOpHe COOTBETCTBEHHO - paBHH —950 ©
-—325 Jxk/(ci?-cyr); Ba=—1275 IIxk/(cM2-cyr). [oncrapasem Haii-
JeHHHe 3H3ueHHH B,, H @t B NpPaPYK 1acTe HepapeHctBa (1.11) H
AOTyYaeM — Bpfon =0,24. ComocraBnseM paccYMTAHHHE 3SHAYEHUS
B Jesok B npaBof wacTAX HepaBedcTBa (1.11) H BANUM, 4TO JXeBas

BacTh QKasajach MeHnlre npapoR. CaegobaTenipHO, NAABYIud Jea Ha . .

- BoJsre y. Actpazaln A0MKeH NOSBHTbCA 1O pacuery 29 Hos6ps, Koraa
OH -gamuqecx_n H NOABHICH. _ _

TQT pPesyJbTAT NOJYYeH pacuetoM N0 HAOHIONERAHM MeTeopo-

JOTHUECKHM JaHHHM. PaccmoTpEm Kak cocTapiaaicd HPOTHOS C HC-

noAb3OBAHHEM NPOTHOSA TeMIepaTypH Bosayxa Ha 5 cyr.: ,[[Jm npo- .

BEPKH BO3MOMXHOCTH NOSBJAEAHA Abxa 29 HOAGDA TPOrHOS coéTaBageM

24 posOpst. Ilpu sTOM HaMHKeE O TEéMIOepaType BOSAyXa 3a 22 H
23 mosbpa Gepyrcda bakTHueckHe, a ¢ 24 mo 29 HoA6GpS -— mg mpo-.

- THO3y. (ra6a. 1.9). TIporaos BhiAaercs B HEAMX rpajycax, -

OnpenensieM HCXOAHHE KaHHHE.

Cpeanss TeMmepatypa BO3AyXa 3a uepnog saﬁnamspenennocm
nporaoda 8=——06,8"C, ckopocrs Berpa NpPHHHAMAEM CPEAHIO MHO-
TOJeTHION, T. ¢. Ha pHc. 1.2 oma paBHa 5 m/c, o6nagHocTh papHa

7 6annam. Cpegdss CKOPOCTE TEUCRHS BOLH paBHa 049 Mfc, cpen-
" HfA rrybuma 10,4 M.

Kax nokasamo sBmile, . snavesne d pasmo 147 JIx/(cm?:cyr).

B cBA3H ¢ TeM, YT6 NPHHATA CPeluss MHOTOJCTHHAHA CKOPOCTh BeTpa, .

noupaBKa Ha O‘TKJ'IOI'ICHHG HE BBOI[HTCﬂ .



Tabauya 1.9 _ : :
Cpeapan cyro!uan TeMneparypa muyxa no npomoay '3sa HOAODE 1986 r.,

M“ﬁ"n‘;’““' 22/K1- _ss,fxr [2‘”’“.

25/X1 -261X1 | 27,\'X_I 28}'XI gB{XI

Boarorpaz | —8,7 | —6,5.| ~8,0 |..=9,0 | 11,0 —11,0] —8,0| —5.0.
Acrpaxarm ~0.7 | 1,0 | ~8,0] ~5,0 | ~7.0 | ~7.0 | —5,0| —4,0"

“ Tlo LAHHBIM | Taﬁ.n 1.6 npr Teuneparype BO3AYXa ———68°C H CKO-
poctda Berpa 5 M/C HaxogMM  SHAYeHHe TemIooGMeHa k=
=236 HOx/(cm?-cyr), ¢=209 JUk/(cm?-cyr). I/cho.u.nfym TeMIepa-
TPy BOAM OepeM sa 8 1w 22 moalps; ona passa 2,0°C. Haxee-ompe-
nenseM Kospdunment . - TenaooTAaun - no  ¢popmyne (1.I8) a= -
=7000 JIx/(cM2-cyT). 3aTeM C yueroM DOIYueHHHX SHaYeRMil &2 H
o oupesenseM . noy==(,382, snadenne exp(—0,382) pamno 0,683. -

'+ Hogcrapnsem BHMHCACHAHE 3HaYeHud B dopuyay (1.12) w moxy-

HaeM B #eBOfl JACTH CPEAHICIO B CEUEHHH TEMNEPATYPY BOAH Ha KOHER
3a61ar0BPEMEEEOCTH TPOrHO3a B,=—0,29. .
. OrpunatensHHi 3HaK B JeBOH ‘wacTH ﬂepaneﬂc'ma He ABAAETCH
foKasaTeneM nepeoxiaxieHusi. Boan. OH CBHIETENbCTBYET O TOM,
. -9TO- K. MOMEHTY, H4 'KOTOPHH BHIIOJHEH pacyer, JeA YyXe NOSBHJICA,
. 7 H3GHTOYHOS TeIIIO- VIO HA Jef006pasopanue. CHEIOBATEABRO, JEXk
B paﬁone ACTpaxauu, Kax H 10 pacqe'ry, ,nonx{en BOABATHCA - 29 110-
- A56ps. _ , _
124, ‘bnanxo-cra'ruc'ruqecxue (amnupmeoxue) saimcnudc'm
ang xpa'rxocpotmoro npornoaa BpEMeHH ]lOHBJleHHﬂ m:,u.a

_ Ho,u (USHKO-CTATHCTHUCCKHMY | HJIH sunnpnqeclmmn TIOREMAIOTCH
. 3aBHCHMOCTH CYMMapHOM TemyloOTAauH (WJH ee OTHOCHTENLHHX Xa:
.PAKTEPHCTHK), HeOOGXOMMMOH AJa NOABJCHAA NJaBydyero Jopa, OT - |
ONpeAenaIoInHX (aKTOPOB, MONYUYEHHLE CTATHCTHYSCKUM (SMIupmye- -
CKHM) IyTeM HA OCHOBAaHAH JAHHHX HaGmiofeHnfi 3a mPONNIHe TOXH,
OTHOCHILIMXCHA K paccMarpdBaeMoOMy NYHXTY HJAH K paccMaTpuBae-
. MOMY Y9acTKy PeKH, WIH PAAY Y4acTKOB pex. B KatecrBe NpHOIH-
JKEHHOK XapAKTePHCTHKH cymuapnoﬁ TeRJoOTAAYH - O0HYHO © TpHAU- .
. MaeTcsl CyMMa OTPHIATeAbHHX snaqeanﬁ cpenneﬁ cy'roqnoﬁ TeMIe-
parypu Bosfiyxa 3, 6_°C,
W3 ¢agropos, OT KOTOPHX 3aBHCHT sHaueHHe > 9_, neqﬁxo,mnuoe
" ANG TOSBJEHHA JAbAA, HamGonce HBMEHYHBHIME Kak OT roja K rofy -
JJ11 OZHOrO H TOTO XK€ Y4YacTKa PeKH, Tak W OT y4acTKa K ydYacTKy
75 pas.nnqnux ‘PeK, ABAAITCH Haqammaa 'reurlepa'rypa BOOH H
r.nyﬁrma pexd.
1. Oaa  yenosuf cymec'rnennoro nauenenna Bo,:moc'm pexn
B OCeHHHfI NePROA GHUIM BHSBJECHH SaBHCHMOCTH ), O., HCOGXONRMEE
AJs TOSABJMEHHA JbAR, OT HauaJpHON TeMneparypH BOAH K. cpeamef
ray6uHK B AEHb OosiBjenHs nabja. Cpepuss rayOuHa fBJsfercs HaH-
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¢ rayOunofi Menee 2,8 M K Gosee 2,5 M.

Ayymed - xapdmpncrmcdﬁ Tak Kak OHa NO3BOJSAET YUUTHBATH He
TOJMILKO H3MEHEHAe BOXHOCTH, HO' H CBA3aRHHE C STHM HSMEHeHHeM
"YCHOBHS OX/1AXKAGHHUS. O6mu#l BHA 3ABHCHMOCTH

X 6_=f (0 k). ' L (1.20)

Hopobare 3aBUCHMOCTH GHUIH npoauannauponanu [3] mis-pana
pex ceBepnofi moaoBHHH eBpomekckofi wactu CCCP. Ha pme. 1.5
NPHBOZHTCA B Kadecrse mpumepa rpaduk saBEcEMocTH aja Cesep-
moft Jlpuan y AGpamioBa. Bee caydan pasgeneHH no cpefnelt ray-
OHHe y9acTK& peKH Y THAPOJNIOTHYECKOTO MOOCT2 * Ha JHBe rpymm '

26

e 20 —1 W’L"

o 8L ) ] Ba2f
12 / 2
- r
= -
Pac. 1.5, 3apucumocrs CyMMH CpemHHX )
CYTOUHHX OTPHUATSALHHX SHAYEHHHA TeM- % // . ‘1
nepaTYpPH Bo3gyXa X 8_, Heolxomumol / R
A8 NOABNEHHSE Jg-}la, oT nsel;anbn%ﬁ Teuh o . _
pmepatypsi Boal O B cpegnell- rAYSHER
T&upnaa Lpuua y A6paMxoBa. 812 3 4 FwT

3,n.ecb, KaK B B HSAOKEHHHX HUXKe Ipyrux MeTofax, NoA HagYamkb-
HO% TemmepaTypo#t BoAH $p MoApasyMeBaercs TeMIepaTypa BOAH
B ‘MOMEHT Nepexofia TeMMmepaTypH BO3AyXa K OTPHIATEJLHHM 3Ha-
geHnaM. [IpakTHuecKH B pacuer B KayecTBe Oy MPHBHUMAeTCH TeMue-
parypa BOAH HakamyHe Nepexoja cpepHell CYToYHOHR TeMmeparypH
BO3XYXa K OTPHUATCALHHM SHAYCHHAM.

2. Jlns ycaoBAfl OTHOCHTENLHO HeGOMBLUION HIMERYHBOCTH: cpemieﬁ
CAyGHHE y9acTKa PEKH.B NMEPHOZA nenootipasonaunn npnuenxerca sa-
BHCHMOCTD

(Z 0 =0 - (@21

rae (30-)umn — MEHHMANLHO HeOGXOAHMAS TEMIEPATYpA A NOSB-
JIeHRSA MAABYYEro JpAa MPH AAHHOM 3HAYeHHH O

3apucamocts (1.21) moayuaior creayomuM myreM [8]. Hs naK-
HHX MHEOTOJMETHHX HabMAofeHul BHOHpalOTCH eXeroffne AATH NOAB-
JeHHA TJIABYYero Jpia. 3aTeM mo cpexHed cyrouroli Temmeparype

BosAyxa Ha Oamkafiimefi MeTeOpOJNIOTHUECKOH CTARLUHMH AAS KaXAOro

<Aydas MOABJCHHEA JibAa onpepelderci nara mepexocna 'reMuepaTypH' :
BO3AyYXa K .OTPRIATEJIBHHIM 3HAYEHMIM, - HENOCPEACTBEHRO upe,ume-
CTBYWINHM NOABJCHHIO ILIaBYyYero Jibia. TMopcanTHBAIOTCA 3HAYEHHRE
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- 2 9_ PIs JaHHHX Haﬁmo,nenuﬁ Buﬁnpalo'rcsl suavenna ¢y o wmm

l-leMY Kpaio moas Touek (pEc. 1.6) npono.m’rc:a npﬂmaa, Japmasn
sHaueHHsa (Y 6_)umm— CYMMH OTPHUATEAbHHX CPEAHHX CYTOYHBIX

femmeparyp BOSAYX2, MHEMMANbHO HeOGXOAMMOR Ans IIOSIBJICHHSI.‘

-mlaayqéro AbAA TIPH ASHHOM 3HAYCHHH .
TIpd mocrpoesins -saBucuMocTd . (puc. 1.8) ﬁexouennye'rca HaHO-

CHTh HA Tpaduk TO‘IKH TdKKe AAA TeX cAydaeB, Koraa B l'lepno,uH

_ms)mm"c .
T
40 .
[ I
A%
2 P I I B s B T
1 | ol . _{@a, T Paec, 1.6. 3asacEMocTd MHHRMafdbHOR -
S -ﬁ:‘ ~¢ .| CyMMH -CpefHHX CYTOYHHX OTPHINATEb-
IR Y e ki T AP HHX SHATEHME TEMUEPATYPH BOBNYXA
10 - e ° (2 6-)uxa, HEOOGXOAHMOA AJA TOABIE-
a0 |° S LN HHA DAABYYEr0 ' AnAa, . OF nﬁmnsﬂoﬁ'
}}: °d- o 02 | 7 { : Temfeparypu Boah . - - .

JIeHEe AL He naﬁanmocb

¢ o'rpnna'renhnuun IHAYCHHSAME 'rennepa'rypu Bos,uyxa 'nnaByaBd

Jex He foAeAdcd, 3TO .u.ae'r BOSHO}KHOC'H: TTO‘IHCHIUI NOMOXKECHHS

JIHHHH CBA3H.

. Buauennn . (X -0-)um, onpenenennue N0  3aBECEMOCTH (1 21),.

coomerc'rsylo'l‘ CReAYIOWEM ABYM YCAOBHAM:
a) TeMiepaTypa BOSAYXd4 B AeHb NORBASHES /AbAa HMeer’ “Ham-

MeHbLLIee OTpHiaTesrHOE 3!18‘16111!8, ,ROCT&TO‘IHOC Mﬂ Haqa.na JleIlO*,

o6pasosanns;

6) OTHOmEKHE TenJAGOTHATR BOAH X - 'renuepa'rype BO3AYXa B mme- -

" -pHOL HakOmWIeHEs () O.)iom HMeeT HaHOOAbIICE 3HAYEHHE. - .

_ PeansHue sHauveHHst reMmepaTypH B NOCHeAHHA AeHb HakOMIEHHS
2 '6_ H ycjOBMR TEIJCOTAGUE HA pajyc OTPHIATENLHOR TeMmeps-

- TYPH BO3AYXA, €CTECTEENHO, B GOMBINHHCTBE ¢IyvaeB OTIMIAKTCHA OT
YKasaHHHX NPeAeNbHEX. YrobH yUecTb 5TO OTJHYHE, XOTA OH
B CPefHEM, NPHMenseTcs Takofi MPHeM: No NOAYYeHHOH JHHAH CBASH
Eea.)mébf(ﬁo) AN EQXKIOTO  cxydas onpefeasercs SR44EHAe
. O )y H IO ZAHAHM O -¥eMiepaType ‘BO3jyXa HaxOAHTCA Aata
ero HAKOIVIEHHA. 3aTeM AJf (KAKAOr0 CAYIAS OOPEASAReTCs UHCAO

CYTOX OT HaKOMJIEHHS (29..)m 10 HaGJHOAEHHOTC BpeMeHH TOABMAE: "

- HHA 0A4ByYero bja @ (B SoAsmuncree 2==0... 2 ¢yr). Cpeguee m3
COAyYeHHHX TaKAM o5pasoM wuced: a upnnnuae'rcn 34 pacuersoe.

Ips onpeneaennn XaTH ﬂmnﬂeuun mlaayqero abja ¢ nomommo sa-;-
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BHECHMOCTH THna (1.21) K sarte Haxomienus (I 6_)m npnOaB.rme'rcn
YHCAO\ @, OOHUHO OAHH CYTKH.

B fpakthke B (OJBINMHCTBE CAyUaes SHaTeRus G npunnmalo'rca
B TIyHKTE, X/ KOTOPOTC COCTABJfeTcd NPOTHOS, & 3HaYeHHe ), O
‘onpemensierca MO OAROM cTaHULuE, Onwxafmel X DYHKTY, A4 KOTO-

POTO COCTAaBJAfAETCHA [(POTrHOS MOABJACHEA JEAA. Jns GoabmHHCTBE -

PaBHEHHHX peK 3TO B SMIHPHYECKHX SaBHCHMOCTﬂX oxasuaae'rcﬂ
HNpHEMJIEMEIM,

3. Ha Goabmux pexax ocoﬁeﬂﬂo Ra KPyRHHX ‘pekax CuOHpH, Te-

" KyHHMX ¢ I0ra Ha cepep, NepHoj oXJaxAeHus BOAH, HAYHHadA ¢ MO-

MEHTa HaCTYIUICHHS OTpPHIATeAbHOR TemnepaTypH BO3LKYXa RO NOSB-

JIeHHA JIbAA, OUeBb BEJHK, TaK KaK BeJHK Tennosofd pacxof. Coor-

BeTCTBEEEO BeJHKa M LJAHEA INYTH, NPOXOZEMOrc BOojOA 3a 3TOT -
nepuox. TIpu TaRMX YCNOBHAX BBeJCHHE B DACUeT TEMIECPATYPH BOAH |

B BepXHeHR YacTH y9acTEA OXJNAXOEeHHS H TeMIOepaTypel BO3/lyXa Ha
fyTH OXJaXKAEHHA DOSBOJNAET CYMECTBEHHO NOBNCHTb TOYHOCTh pac-

YETHHX sanncamocreﬁ SAnd Kpa'rxocpoqﬁoro HpOrHCo3sa TIORBJCHUY

ABAR.

B 3aBHCHMOCTAX AAS HPOTHO3a nosiBAeRus upka Ha O6GH cymMa
OTPHMEATENbHHX SHaueHHHi TeMmepaTypwl BozfyXa (2, ©.) NOACYMTH-
BaJach 10 AJAHMHE YIaCTKa OXAaXKAEHHA. B CBA3M ¢ TeM, 4TO paccrof-
HHE MeXAY METEOPOJOTHYCCKHMH CTAHNHAMH SHAUHTENBEC - IPEBH-

ulaeT AJAMHY NYTH Opofera’3a CYTKH, TeMNEpPaTypa BO3RYXa KaXAWE -

EeHb Ha. y4acTKe OXJaxAeHHA BOAH Ompegendiach-JHHEHHOE HHTEP-

f

nonsnuell MeXNy COCEIHHMH METCODOJIOTHYCCKHMH CTAaEUMAMH, Tem- .

nepaTypa BOJH B RauaJNe y4acTRa OXNaXIeRHA HaKanyHe nepexoja
TeMnepaTypH BO3AYXa K OTpHIATeNLHHEM 3HAaUEHHAM TaKXKe OmNpexe-
JfNach NYTeM JUHeRHO# MHTEPNOAANHY ee MeXKIy COceJHHMH TEAPO-
norudeckaMu nocraMu, LesecoofpasHocTh NOAYYEHHS TAKHX 3aBH-
cHMOcTeff BHAHA U3 COHOCTABJACHHS HX TOYHOCTH € TOMHOCTBIO 3aBH-
CHMOCTe#, NONYUeHHHX NO TeMNepaType BOAH H TeMIepaType BO3jayxa
TOJBKO B NyHKTe, AJS KOTOPOro cocTapismercs mporuos. Obecnmeves-
HOCTb HEPBOTC THNA 3aBHCHMOCTEd NPE ACNYCTHMHX HOrPEHIHOCTAX
. %1 B +£2 cyT .cocrapaser coorsercrBenro 89 u 100 %, olecneuen-
ROCTh BTOPOTO THNA 3aBHcHMOCTelk — 78 1 89 %.
4. C HeckOMhKO Goapluefl 3a67aroBPEMEHHOCTHIO, npnuepno o
10 CYT, MOKHO COCTaBAAThL AA% GOJABIIHX PeK NPOTHOSH, B KOTOPHX
© yxasHBaeTcsi He OXKHAaeMas Aara HACTYNJACHHs S$BJACHHEA, a. 1aTa,
I XOTOPOR HacTymleHHe JAHHOTO SBJCHHAA (snecb--noslmxeuae A
BYUEro JbAa) He OXKHAAETCS.
" Jlng cocrapiieHHs TAKEX MPOTHO30B OGHYHO ncnonbsym [4] xpu-
BMe 00eCHeYeHHOCTH NafeHHd TEMNepaTyPH BOAH 32 JAecATHHHeBHHIR
MPOMEKYTOK BPEMeHH, ¢ MOMOIIBI0 KOTOPHR MOXHO COCTaBAATE MPO-
THOSH pasauuHof obecneyepHocTH. JlaTa, 1O KOTOpOH mOABJIEHAR
nxaByYero AbAa He oxnfaercd, onpenenae‘rca wo hopMyre

Dp=Dy+(0/ABR) 10, - (Le2).

rae Dp— maTa, fo KoTopoit mospfieEne JAbAa He OMHAACTCA € AR

'~ gofi oGecmeyensocTpl), Dy — fara cOCTaBJeHHS NPOTHO3a, Adp —

3 Saxas M 554 ' _ - ‘33-
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MajeHde TeMIepatypH BOXH -8a Aexajy, ofecneuewHoe Ha P mpomen- -

.To8. Jns Gonbumactsa Goabwnx pex npH P=90 %, Aﬁp—-4
IMonssoBatben tbopuynoﬁ (1. 32) npH - do<Adp He PEKOMEHAYETCA,

1.2.5. Hpornoa rycro'ru aepoxona (mymxo,n,a)

Ho uepe pasauma npomecca nenooﬁpaaonauml npoucxonm o-

c'renemioe ¥BOeJHYCHHES: KEQJAHYECTBE MIABRYIErD JbAa, Nepexof ero H3

MEPBHYHHX HOPM (ca.ua, mym) B .nen.oxou. B nanbueﬁmee yCHJTeHHe

Jefoxona.

HanGonee ' no.nnaa 'reopemqecxaﬂ cxeMa (bopmi OBaHEA Jeo-
[5']p PaspaGotana’

. xoma (mIyroxoga) Ha. peKe paccMoTpeHa B paboTe
TAKXKE MaTeMaTHyecKash MOReNb Mpolecca myroobpasopanua [1],

' KOTOpas NOAYYHAa UPHMEHEHHE AAA MPOrHo30B Mo Auylxapbe.
Jsl IIHPOKOrO0 HCIIONB30BAHHA B INIPDAKTHRE yIpaBJeHEll no rug-
POMETeOPONIOrER G0Jiee BCEro HOAXOLMT METOJ pacdeTa M KpPaTKo-

CPOYHOrO . MPOrAc3a KONMYECTBA (PacX0fd) BCIINBAIISH  LIYTH,
‘nmpepnoxennui p pabore [7] -aas pex CCCP B mpepenax .or 55 Ao
65° c. m. Pacxon Jaenosoro Martepuasia (g, COCTOANIEr0 B OCHOBHOM .. -

H3 BCOVIHBAIIEH A cMep3allefics WYTH, a TaKKe H3 TNIOBEPXHOCTHOIO
Jbla, npefcTasied B -Hefl KAk NpOMsBeA¢HHe IIHPHHH YUACTKA DEKH
MexAy 3abepéramu by, cpeliHell CKOPOCTH JBHKEHHA ALAR Uy, KO-
. $HUHEHTA NOKPHTOCTH PexH m:,uou nH cpe.naeﬁ TOJMHHE .ne,uanux
: oﬁpasonauﬂﬁ sy T. €.

,E[Jm pacueTa Kakaoro us counommeneﬁ HMEIOTCH  SMDEPHUECKHE
dopMyAn u HOMOTPaMMH." Tag, mAprHa pexd Mexay 3abeperaMu

by =15, (0,42u¢, + 0,5), T (129)
. rae- bo——oﬁmaa mupmia pexn, a ucp—-cpe,unﬂa CKOpPOCTb TEUEHRd,

onpe,ne.nxemas B 3aBHCHMOCTH OT Pacxofa BOLH. CKOPOCTB IBHKEREA

JAbA2 TMPHPABHEHA K CPeAHeH NOBEPXHOCTHOR CKOPOCTH TeYEHHHA, KO-

Topas cocrapager 1,06 ticp, T. €. ta=1,06 tecp.-

. . B coorBercTBRY ¢ TeopHe#il mpoliecca, NOKPHTOCTh PERU NeHOBHME
. o6pasoBaHRSIME H HX CpeAHAs TOJIMMHA B3aHMOCBA3aRH. [TosToMy
' IpeANOxKena HOMOrpaMMa AJifl pacyeTa HENOCPeNCTBEHHO NpoH3Bele-

- HH$t Wy B 3aBHCHMOCTH OT TeJIOOTAAYH B ¥ # BpemeHu npodera ApAa

OT CTBOpa Hauala ne,noo6pasoaaﬂuﬂ v, IpuBeAeHHas Ha pa¢, 1.7,
B omepatueHofi mpaKTHKe uanle Beero Tpefyercs pacueT H npo-
' T'HOS He pacxofia JEJOBOro MarepHaia {(IIYTH), a FYCTOTH JeA0Xo.a,

c KOTOpOﬁ “CBA3AHH sa‘rpy,nneuax A4 CYAOXOACTBA .H EAS HPOHSBO,II.- o

‘ctBa pabor B pycae.

I'ycrora nefloxofa Wi CTeleHp NOKPHTOCTH pelm m_xanyqnu-.
JbLAOM ouennBaercd B-Oamaax (mo 10-GatipHofi crcreme), HO B ny6-

! [Ipn mpoTHO3e MO STOMY MeTOAY CAEAYET OBpPefeidTh SHATCHAR B N0 HOMO-

TpaMmam u3 paGoru [7).
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MHKYeMHX HAARHHX HaGAIONeRHM yKa3HBaeTcsa B TPeX rpalamusax:
penkufi aepoxon (HAMBYMHA JeX NOKPHBaeT MeHbime !/, BogHOR

"
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" Pre. 1.7. HoMorpamua ana pacdera NPOHSBEACHAS 1)fix.
) umbp)u ¥ THEHR — TeI006MEN BORHGA HoBepXuOCTH, Ja/(cM2>
Xey)- _ - .
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Prc. 1.8, 3aBRCUMOCTD MBHEMANbHON CYMMH OTPAIATENE-
BHX 3HaY¢HAR TeMmepaTypH BosAyXa 3, €. (Hadumas or
AaTH TOABNEHHA NJAaByUIero MnpAa),. AeobxoimMol xas
HAYANa CPefHero, TIYCTOTC, JSNOXOAA H JeNocTapa of
YPOBHA BOZH B feHb MOABACHHA NJNABYIero Abfa Hpnx Ha
p. Enncee y Cennpanuxn, :

1 —cpennnt sencxom, 2—rycroft Aenoxoa, 3 — JemocTas.

TOBEPXHOCTH PEKH, T. €.-FyCTOTa Jefloxofa MeHpide 3 6ajsos), cpes-
HER' Aegoxon (rycrora 3—5 Gaanos) ® ciommofi aegoxox (rycrora
Goasme b Gamncs). ' ' '

+



* B paGote '[6] npemioxena cxeMa®! TONYYEHHS  3RBHCHMOCTH
{X 8.)umn CO ARA WOSABJEHHR IVIABYYEro JbAA, HYXHOH COOTBeT-
. CFBEHHO XA HAYaJa PefKOoro, CPENHEr9 U CIVICHIHOTO JXeROXO0Xa, OT

CpeAHeA CKOPOCTH TEYEHHS B JaHHOM c’mope B XeHb NOABJACHHSA M4
BYYero Jbia

Tpaunen HOJIY'I&KHS[ Y 8. aHajiOrHYeH TAKOBOMY NpH uocrpoeﬂun
sapHCHMOCTH (X O_) wum=[(00) (cM. m. 1.2.4).

(Ze_m—-f(ac.,) o (12&.'

TIpk BHABIEHHA MOROGHHX MOKANBHHX saéucnuoc'reﬁ B NpAKTHKE-

AOMyCTHMA 3aMeHa cpelHefi CKODOCTH TeueHHS, no;ryllaeno& no Kpu-
BO# ucp=[(H), caMmum 3HaueHneM ypoBHs Boau H.

B kauectme mpuMepa Ha phc. 1.8 npnnegen_rpa(pum sanncmoc-ru, L

nonyuerno#t gas. Exucea »- pafiore Cesmbanumxe. B 9T0A MeTOZHKe
CyMMa OTpHINATEeJbHHX TEMINEPaTyp BO3AYyXa, HeoGXommMas AJad Ha-

qana cpepHero H rycroro nepoxofa (Y O-)ums, OHpemeasnach B 3a-

BHCHMOCTH OT YpOBHiI BOJAH B Mﬂb IOSABJICHHA JAbAAa.

1.2.6. Tounoctsb 4 nane}xnocrb KPaTKOCPOYHOTO nporﬂosa -
MogBieHHS AbJa Ha peKaX, COCTABAASMOro :
¢ HCHOJL3OBAHHEM MPOrHO3a uereopo.nornqecxux smememon

~Has COCTaBJIeHAA nporaEo3a n-oasne_ﬂua JbAA 1O OITHCAHHHIM '

BHIIE METONAM, KaK DACYETHOMY, TAK H HCHOJNB3YIOMAM (HSHKO-CTA-
THCTHYECKHe 38BHCHMOCTH, He0GXOAMM IPOTHO3 TeMmepaTypH BO3-
_ Byxa ‘HA NepHOA 3alAaroBpeMeHHOCTH NporHosa. IIpH. McHomb3OBa-
HHH "DACYETHOrO METOAA XKeNaTebHO HMETb TaKKe npomoa CKOPOCTH
BeTpa H .00JauHOCTH.

[ipaMenenne zas sTok Heau 'rpexcy*roqumx H NATHCYTOYHHX Hpo-
THOSO0B, ‘BHITyCKAeMHX JJs -OOLIEr0 MOJAL3OBANMSA, BH3BBAET SaTPyA~
' HeHHSl, MOCKOALKY B HHX OXHIAeMblie SHAYCHHH MeTeOPOJOrHYEeCKHX

SJIEMCHTOR AA0TCA B JOBOJIBEO HIHPOKHX mpefedax K OTHOCATCA .

K SHAUHTEALHHIM reorpaduueckmm palioHaM. ITosTomy B I'mapomer-
negrpe CCCP u BO MHOTHX TePPATOPHANBHLIX THAPOMETHEHTPaX

CIENHANBRO JAJs THEPOMOTHYECKHX, B MEPBYID ~ OUepelb; JMEeICBHX -

' IPOTHO30B ' COCTABAAKTCA CleNHaJbHHeE NIpOrHoShH Me'reopo.noruqe-
CKHX 3JIEMEHTOB. Hx OCHOBOﬁ SBAAI0TCH OOBYHEE npenauqncnennne

: PH}IPO,ELHHaHH‘IECKHM MeToaOM Kap'm 6apaqecxnx moJell ga YPOBHe

Mopa H reonorenuna.na Hsoo 2,

"Sanncnuom NepBORAYANLHO OHIA MOAYYeHM AAR PAfA YU4CTEOB PeK, HHHE
S4peryJHPOBAHHHE BOMIKCKHMH H KAMCKEMH BOZOXPaHHHIIAMH, noa'rouy OHH 3/eCh
He NMPHBOAATCA.

C 1988 r. cocraBAeRmIO. 3THEX npornoson cuocodc'rayer BHIOJiHAGMEE B T BAPO-

umetmenTpe CCCP exelmebHo patueT 5JIeMeHTOB NOIOAH HA OCHOBE CTATHCTHYECKON -
HHTEDIPETANUN PESWILTATOR EHTErDEPOBAHHA IO EBPEMERH THAPOAHHAMHYECKHX MO- -

‘Hemeli atmochepH, Pacuer pumoamdercds nmo 1500 nyskram Ha Beedl TeppUTOpHE

CCCP u comepXuT OXHMAacMHe SHATeHHA na:cclmmnoﬁ H MAERMATLHON- TeMNepa- -

“TYDH BO3A¥yZa Ba 6 cyr. . - ,
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~ I'Ipornosu CcOCTABASIOTCS emenueano, ro- Bosuoxcnoc'ru, Ha 5 cyT,
YTO HOSBOJAET MOCTOSAHNHO KOHRTPOJHPOBATD H YTOGHSATH BHIOYCKaEMHe
. Ha HX OCHOBE TMAPOJIOTHYECKHE MPOTHOIH, 06ecneunBaeT BO3ZMOXHOCTD
BHNYCKA NOCASAHHX B ONTHMAJbEHE, ¢ TOUKH 3PEHH: nanemnoc’ru,
" CPORH.

HcronbsoBanyde TPOTHO0B AJIR NPEABHYHCACHAS CPOKOB ‘mosiBae-
HHA Jbfa HA peKax AaeT B HeAoM BIOJHE NMPHeMAeMble Pe3yJ/bTaTH.
Kak mokasmsaer omur Tuppomernenrpa CCCP, OnpaBxHBaeMOCTb
KPaTKOCPOUHHX MNPOTHO30B - NMOABJEHAS JbA4 3a mocaefnne 20 aer
(1965—1985 rr.) cocrasmxa B nexoM 94 %, mprueM OT roga K FOAY
oHa xoseGanach B mpenexax or 90 (1965 r.) mo 99 % (1981 r.).

PaccmoTpense 0npannunaemocm JPOrHOSOBR N0 OTAEABHHM Gac-
cefinam [2] mopTBepxzaer, ¥TO OHa BHIIE TaM, I'ie NPHMEHAIOTCH
HanGojee TOYHHE pacyeTEHEe HAH (H3HKO-CTATHCTHUCCKHE MeTOXLL.
ITosToMy mHeBepHo GHTYIOII¢e FO CHX NOP MHEHHE, .9TO HETOYHOCTH
NPOTHO3a TeMepaTypH BOBAYX& He NI03BOJAeT MPOABATLCA B Mpak-
THKE MPeHMYNeCTBAM TOUHBHIX PACIETHHIX METOMAOB.

TeopeThdeckHi aHaJu3 NMoKasal, 4TO HCHOOAL3OBAHHE NPOTHO3A
TEMNepaTypH BO3AYXa HA 5 CYT MOXeT MNPHBECTH K CHIIKCHHIO
. ONPaBALBaEMOCTH IO CPAaBHEHHIO C PacvyeToM mo (akTAvYecKok TeM-
nepatype Bosayxa Ha 8—10 %. Opuako u3 ommTa l"anpouemen'rpa
CCCP u papa TeppETOPHAJNBHHX I'EAPOMETIICHTPOB BHIHO, YTO B He-
JOM ONpaBiHBaeMOCTh KPATKOCPOUHHIX IMPOrHO30B JIHIOD HEMHOTO
BHJKe ofecneyeHHOCTH AOMYCTHMHX Norpemmocre pacyera mno ¢ax-
TAYeCKOH TeMneparype Bosfyxa.”ATo o0BIACHAESTCE TeM, ITO OGHUYHO
B OmepaTHBHOA paborTe NENOBHIA NPOTHO3 BHIYCKAETCS HPH HaM-
GoJbure#i yBepeHHOCTH B HAJEMHOCTH HPOTHO3a TeMNepaTypH BO3-
Iyxa. [Topbimienre onpaBANBAE€MOCTA NPH STOM AOCTHTaeTCA 38 cHer
HEKOTOPOro yMeHbleHHs 3abnaroBpeMeHEOCTH OTHENBHHX HPOTHO-
80B. 3TO ofFa H3 MPHYHH TOTO, YTO HPOTHO3H TeMNepaTYpPH BO3AyXa
8 T'mapomernentpe CCCP cocrasasiotcs Ha B cyr, a cpemmss 3a-
61aroBpeMEHHOCTs KPATKOCPOYHHX INPOFHO3OB NOSBJEHHR JbAa —
BCErQ 4 CYT. :

- TlpaxTHuecknft onuT NOKA3HBaeT, uTo Hanbojee 4acTo BCTPevalo-
mascAd TPHUAHA HEYAAYH KPATKOCPOUHHIX, IPOTHO30B MOSBJACHHS JibAa
Ha peKax — HeOXHJAAHHOE NOTEIJIEHAe A0 MOMOKHTENbHOK TeMmepa-
TYPH Bo3Ayxa. Takoe moTenieHHe, Aaxe KParkOBpeMeHHOe, Bcero Ha
OJHH [eHb,. TIOYTH BCerfa NPHBOZHT K O0AbUIOR NOPPEWIHOCTH NPO--
THO3a NOABJeHHS AbAa. FIMEHHO NP HAAHYHH ONACEHHS Y CHHONTHKA,

. 4TO' TaKoe MOTENJIeHHe MOKeT HPOHSOHATH, Iefecoo6pasHo 3ajepiKaTth
- .BHIIYCK TIPOTHO3a. B CBA3H ¢ BAHAHHEM WNOTEMAEHHA CAEXYET HANOM-
HATb O KpafiHe#l HEHAHeXHOCTH NMPOTHO3CB € HCNIOAL3OBAHHEM 3aBH-
-CHMOCTH CPOKOB TNOABAEHHS JbJA4 OT CPOKOB Hepexofa TeMNepaTyps
BO3JyXa K OTPHHATEJILHHM 3HaueHHAM, NMO3BOJAANIMEE, AKOGH, 060i-
THCh Ge3 gporHosa norogsl. B cayuadax Heyc'roﬁmocm HOroAH moche
Hayada NOXOJNONAHHA HAH HACTYIVIEHHS Cpasy CHABHHX MOPO3CB, .
" "TIPOrEO3 MO TAKHM 3ABHCHMOCTAM 3aBeROMO Oyjer OLIHGOUHHIM. :

Bosppamascs K 3a6naroBpeMeHHOCTH HPOrHO30B, CJIELYET OTMe-

THTb, 4TO MIPH COCTABJICHHA NPOrHO30B MO (PHSHKO-CTATHCTHYECKEM
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- PaTYpH ‘BOSAYXa K OTPHHATEAbHHM SHadYeHnaM. Ecin sofa B peke
K 3T0My ‘BPeMEHH yXe¢ 3HAUHTENbHO OXAaXJeHa NPEINeCTBYIOUIHM
NOXOJIOAZHASM, HeO6XONUMas IS NOABJEHMS JbJla CyMMa OTpHILA-
TEJBHEHX TeMIepaTyp Majla H HaKalJMBaeTcss BCEro 3a 2—3 cyT, geM

3BHCHMOCTAM, HX BHIYCK BOSMONEH JHIIL B IeHb HePEXOAA. TeMNe- |

H onpefiessercs 3a6NaroBpeMeHHOCTL MPOTHO3a, YIPH HENOAbL3OBAHKH

pacueTHOFO-*MeTOAS - TAKOTO ymem,memm aaﬁnarospeueuaocm apo-, .

THO3a . He- HPOHEXOAMT. ITO ellle OXHO' UPERMYIISCTBO npnmeaeaua’-

. Me'rona B onepamnuoﬁ paGore.’
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F.nana 2. Ilpornos Haqa.na AeA0CTaB
Ha pexax

2.1. Mpouecc 06pasoBaHuA JEAAHOr0 ONOKPOBA .

JlefocTaB Ha peKaX HAUHBAETCA C OGPASOBAHHSA OTACABHHX JACAs-
HHX fepeMHYeX BCACACTBHE OCTAHOBKH H CMEP3aHHA JABHIKYHIErocH
Jbja HA YJacTKax, T'l¢ NPOHCXOAYT MafeHHe CIJaBHOR cnocoGHOCTH
PexH H3-3a YMeHbUIEHHH CKOPOCTH TeueHHS, PACYACHEHHS pychaa
- OCTPOBaMH, KPYTHX NIOBOPOTOB pycia m Ap. OcraHoBKaM Jpfa CHo-
cofcTByer o0pasoBaHmMe IMpOKHX 3afeperos. Ha Mansix pekax
¢ naomaaeio Gaccefina Mepbime 200 kM2 jenoxofia He HaGKIOmaercd,
JeJocTaB 06pasyeTca B pe3y/nTaTe CMHKAHHA 3a6eperos.
Hasi-o6pasoBanua ZOCTATOUHOR HIMPHHH 3a6€perop H KOJAHYECTBA
AbAa, HYXHOTO AJg. ero OCTAaHOBKH, HeOGXOAHMA OTAa4a HEKOTOPOro
ONpepeseHROre KOJHUecTBA TenAa. DTO KOJAKYECTBO TelJa SaBHCHT
or MOPHOMeTPHIECKHX XAPAKTEPHCTHK pycAda H TAKPABAHISCKHX
YCIOBHH Ha J4HHOM YYacTKe peKH B paccma'rpunaeuuﬁ NePROX JeK0-
ofpasoBanu4, , :
) He Bcerna oCTaHOBHBIOHeCH JAbJHHE p.alo'r Havyaao Jepanoit mepe-
Muuke. Jlna ux cMepsamust HeolxoauMa AOCTATOYHO “HE3Kas TeMOe-
paTtypa Bo3fyXa.

eMiepaTypa Bo3ayxa, IpH npeaumeann KOTOpO# YCTOﬁ"lHBhl& -

JelfHLIe TIEPeMHYKH Ha AAaHHOM YYacTKe PeKH He ofpasylorcsd, Ha-
3BaHd KPHTHYECKOH Byp. OHa 3aBHCHT OT MOP(POMETPHUECKHX XapaK-
| TEPHCTHK PycJla H THAPOJNOTHYSCKMX YCAOBHA B paccMarphABaeMoe
BpeMs Ha JaHHOM YUacTKe PeKH.

[lon BauajsoM JepmocTaBa Ha yYacTKe PEKH NOHAMawT ofpasoBa-
EHe TEPBHX JNeROCTaBHHX NepeMHYeK. 3HaTy BpeMs OOpasoBaHHA .
fIEPBHX JICAOCTABHHX TNepeMHuYeK HarGosee BaXHO B NPaKTHUECKOM
OTHOUIEHKH, ¢ 3TOTO BPeMEHH NPOHCXOXHT pe3Koe H3MeHeHHe YCJNOBHA
HasHrafpn, ofeclleueHAs Nepenpae H APYrax pabor ma pekax.

2.2, -ﬂpomosu ¢ HCIOABL30BAHHEM OPOrHo3a NOoroaul
2.2.1. Pacuer Hauana JeNOCTABA Ha YYaCTKE PeKH

Jns-Bagana aegocrasa (06pasoBaHHf NEPBHX JAeAAHBIX llepenbt-
.4eK) Ha ydacTKe PekH Heo0xoluMo Rajauyde ABYX ycnosuhk, Bo-nep-
BHX, AOMKHO GHTL HAKON/EHO AOCTATOYHOE EO/MHYECTBO INJABYUETO
JpRa, AAs 9ero HeoGXOAMMa HEKOTOPAast, COOTBETCTBYIONAS TaHHEIM
YCAOBHAM TeINICOTAavua. BO-BTOPHE, TeMneparypa BOSAYXa MO BH-
NO/AHEHHHA HepBOTO YCJIOBHA NOJIKHA OHTH He BHIIE KPHTHYECKON Ogp.

B EauectBe KOCBEHHOR XapaKTePHCTHKH TeNJIOOTZAuH Yepes BOA-
HONEJAHYIO HOBEPXHOCTH  IOTOKA. o6nYHO npmmuae'rcs cyMMa
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. CpeARHX CYTOUHBIX SHAUEHHM o’rpuuammoﬁ 'reunepa'rypbx BO3AYXE CO

AHA NOSIBJICHAS nmiasyvero abjga ), 8.
JI. T. Wynaxopexsfi [10] ycramomua, uro cyinec'mye'r B3aHMO-.
CBA3H YKA3aHHHX ABYX yCJoBHA Havana JefoctaBa. OH noKasand

BOSMOXHOCTb PAcCYMTHBATh BpEMA HACTYIUIEHHS KDHTHYECKOR TeM-
‘mepaTypH BO3AYXZ C MOMOIULIO YPABHEHHS ‘

B =—6,50"(6/| Z6_ - @ 1)'
Toe - pr . KpHTHUECKas . TEMIepaTypa BO3AyXa (cpe)maﬁ CYTOYHAA

TeMmepaTypa BOSAyXa 3a JAEHHe CYTKH, HeoOxoiuMas zas oGpaso-

BAHHUA JEA0CTABHOH NEepeMHUKH), #-— CPelHAS CKOPOCTb TeUERHS

(Mfc) B paccMaTpHBAEMOM . CEUSHWH, COOTBETCTBYIOUIAf HAHHOMY - :

‘péacxopny BoAH'B pycne, cBOGOAHOM OTO Jbja, b — IHpHAA PeKH (M)

B TOM 3Ke Ce4eHHH TIPH cBOGOAHOM pycie, |3, ©-|—abcomoTrHoe
3HaUCHHEe CYMMH CPelHAX CYTOUHHX OTDHIATeNRHHIX TeMIepatyp

- 'BO3MyXa 1o Gamxafimel MeTeopONOrHUECKON CTAHHMM 3& NEPHOE OF
. HOABJCHES, I1aBy7ero Jpiia B AaHEOM CTBOpe A0 AHA (BKIIOYH-

TEJBHO), VI KOTOPOro Onpepeaserca Ggp. Pacuer spemeHu o6paso-
BaHAJ, NePBHX JIEJOCTABHHX -NePeMBIUCK ¢ NOMOMEIO YPaBHeHHS
(21 TPOUSBOAMTCH cAeAYIOIHM o0pa3oM. :

OIYCTHM, 9T0 MecTO 06pasoBamRMs nepeuuqxn Ba paccua'rpmaae-
MOM YYacTKe PeKH H3BeCTHO (nepeMHYEa exXerogac ofpasyercs

NPHMEPHO B OAHOM H TOM XKe MecTe), Haxoxmm B paliose obGpaso--.
BAHHS NEPeMHYKH [ONEPEYHOE CEUCHHE, B KOTOPOM (YHKOHR CKOpO- -

CTH TeUeHHA W WUPHHH pekw H3 -popMmyan (2.1), 7. e. mpouspencHHe
uth%3, pmeer RauMeHpllee 3HaUeHHe NMPH AAHHOM pacxofe BoaH. Ilpu

OTCYTCTBHH [JAHHHX HeNOCPeACTBEHHHX H3MepeHHA u# H b ompene- -

afeM no rpagEKaM KHBHX CeYeHHHN, HCEOAL3YA NPOROJBHHIEA TPoO-
($HAb MOBEPXHOCTH BOAW H CBefeHHA O eXeHEBHNX PACXOLAX BOAH

B GNmXafinleM THAPOMETPHYESCKOM .CTBODE HAK NO AaHEHM ['DC.

3areM HO AaHEHM HaGMIOACHHA WIH pacueroM nmo dopmyre (1.9)

. ONpemeNfieM BPeMSA - HOABJSHHSA nnanyqero JAbia B npeanoaaraeMoM

MecTe 06pasoBaHus NEPEeMHYUKH,

Ha nonygennywo nary onpe,nem{eu unb (Kax yxaaano ' BHILIE),
a Tak Xe ), 6_,
- Tipu pacuere mo dopmyiie 2. 1) HO 9THM JARHHM BHYHCATEM ng,
HeOGXOARMOE ENA OOpA30BAHHA NEPeMHIKH. ECAH CpPefEAA ¢yTOYHAN
TeMItepaTypa Boszyxa € jpamporo EHf QarrtHueckas (B caydae pac-

'geTa): HAH NpeACKasHBaemas (B cayuiae NPOrH0sa) BHINe MOMydeH-
. HO#t Oyp, TO-aHAJOTHUHHA pacieT NPOH3BOAKM IO MAHHHM 3a CHAeXy- .
Al JeHb M TaK N0 TeX NOP, MOKa 3Hayenue © He ORaXeTcs pas- |

HBIM HAR HUXKE Oyp.

- Ia5 pacueTos mo yYacTEaM pex HEXE I‘SC Hs.uomeﬂnaa MeTo-

AHKA MOKET l'lpKMGHﬂTBCﬂ OPE COCTABJMEHHH KPATKOCPOYHOrQ npo-

'+ rdosa Hadgaja JIe.IlOCTaBa, npe HCCJeAOBAHKH KSMeHeHHﬁ JE10BCT O
peXHMa B CBf3H perynnponannem CTOKa H ,IlJIﬂ pacHeTa MHOI‘OJICT-

HHX pAJOB NAaT Havana JeRoCTaBa.

1o oTHOCHTCA TaKXKe K ydacrkam Hwke I'SC 8 YCHAOBHAX  Kac--
"kaga. C nomomeio stoli. METONHKH, HPOHSBOAN NPEAPAPHTEBHO
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pacuer Hagana nenooﬁpaaosamm aad psaja ceqemlﬁ MOXKHO HAaxXo0-
IANTbL HAa BOJOXPAHHAHIIAX, HAXONMMIEXCA 8 Kackaje I2C, mecra
Haubosee paHHEErc Hauajda JAeZOCTaBa ¢ LEJbIO onpenenenus yuacr-
KOB, JIMMUTHDYIOMIMX HABHIALHIO.

Jlannblﬁ METOA, TO3BOJAET - paccqn‘rhma'rb CPOKH Hauaxa .ne,uo-
CTABA M COCTaBJATH ¢ HCHOJB30BAHHEM MPOTHO3a TeMUIepaTYPH BO3-
" AyXa COOTBETCTBYIOIIME KpPATKOCPOUYHHe MNPorHosH. OHW mMoryr co-
CTABAATLCHA, B UACTHOCTH, IS YYaCTKOB pex, Ha KOTOPHX OTCYT-
CTBYIOT PSAH BaGMOfeHHi.

Mpumep pacuyera. PaccunraeM HaTy Hauaja Jedocrasa B pafioHe
¢. Bepxuaa 3anMka ua p. Bepxuas Adrapa s 1970 r. [Inasyqufi sex
speck noaeuacs 10 oxrabpg. llluprua pekH B Aaabonee ySKOM MecTe
yuacTka b=:185 M, cxopocts TeweHma u=0,46 wm/c. Paccqn'raem
BO3MOXHOCTb 00pAsOBaHEa JenocraBa 11 okraldps. . _

Onpégengem ¥ O. co AHT NOABNEHHZ IbAa, T. ¢. 8a 10 .1 11 ok-
AGps, CpegHAsA CYTOUHAS TEMNEpPaATypa Bos.nyxa 10 om'ﬂﬁpa Gwla
—5,0°C, 11 ograbpa —6,2°C, 1 e. |Y 6_|=11,2°C.-

I'Ionmaans 9TH chozmue JaHHEE B clJopmyJIy (2 1), noydaeM
Bxp=—12,8°C.

Takum oﬁpasom, qT00H JMefOCTaB yc'ranonmtcn 11 orrabpsa, kg
THYeCKag TemuepaTypa BO3AYXA JOMKHA OHTh paBHOB —128°C, .
a 6una —6,2 C, cAefoBATEARHO B 3TOT ZeHb JeXOocTana OHTh He
MOXeT,

Hpo,u,onmnu pacger. Temmeparypa Bosayxa 12 oxralps paBHA
—92°C, |T 6_]=20,4°C, 8,,——8,0°C.. QakTuuecku 12 ogtalpsa
TeMmrepaTypa B08ayXa GHua HHEe (—9,2°C). CleoBAaTENBRO XeAa-
. CraB AOJuKeH yCraHOBHThes B pafiome Bepxue#i 3ammin 12 omﬁpa
B atoT AeHb OH 3j1echk B Habaiogancs B 1970 r. -

Ins cocrabeHEHsl KPaTROCPOYHOro mporsosa 10 ox‘raﬁpa, B fieHb.
NOABACHKS JIbAA, YIHTHBAJACA TPOTHO3 TEMIEPATYPH BOSIyXa, B €O~
OTBETCTBHH ¢ KOTODHM OHa oXuiaaack 11 oxra6pa paekoi —6,0°C,
a 12 u 13 okrabpa —7,0°C. CaepoBarennro, 11 okralpg, xag # mo

acuery, o6pasopamnd JeKOCTABA OXEAATL HE CHAGAYET. 12 oKRTAGPA
2 6-| nonysanacey paguo#t 18°C, Owy=—8,1°C, 1. e. Temneparypa
"Bo3Ayxa IO MPOTHO3Y B 3TOT HEHb eiie He AOCTHIJA KPHTHIECKOMN.
- 13 oxtabpa |2, 8_|=25°C B Oxp==—6,9 °C. CaezosaTeisHO, B gToT
AeHb LOJKHH 06pPa3oBaThCs [epPBHE HEPEeMHUKH JEA0CTaBa. '

TakuM ofpasom MporTHO3, BuOymenumd 10 oKkT06p1, conep)!ca.il
NOrpemEOCTs Ba OAHH CYTKH, T. e. Gula YJIOBJI&TBOPHT&JIBHHH.

2.2.2, ¢n3uxo-crarnmuqecxue-(sunﬂpuqecme) 32BHCHMOCTH.
BAS KPaTKOCPOYHHX MPOFHO3OB RAYaNa AeXOCTABA HA PEKax

Pacuer BpeMeHH Hauaja AeAOCTABAa HA YUaCTKe PEKH IO MaTe-
pHaJaM MHOTOJMIeTHHX HaOaofleHufi Ha STOM e yUacCTKS NPOHIBOAUTCH
110 ABYM 32BHCHMOCTSM: -

r (2 0 = (Hu) T @Y
exp m f (H np)’ ' I (“2_-3) .
" 4



rae Hup-— npesneaocTaBatfi YpoBeHb BOAHI, (2 0-)m cyMMa cpei-
 HAX CYTOWHHX 3HAYeHHH OTPHUATENbHON TeMNepaTypH BO3iyXa, He-
“ ofxoauMas A% 0GPasOBaHHA NEPBHX -JeJOCTABHHX. MepeMHUeK. -

Huke msnaraercs MeTOZEKA MOCTPOCHHS rpaquos 3anucuuoc1‘u o

H lIOpHJJ.OK pactle'ra HauaJjga JA€A0CTaBa.

Onpenenenne rpasRR yyacTka. Y4acToOK pexa Boaed OHTh ﬁoaee'
A MeHee OXBOPOAHEM. DTO 3HAYHT, 9T0 Ha YY4cTKe He NOKHO = |
OLITH KPYNHHX UPHTOKOB ¥ NOJNEEH COXPAHATHCH B OCMIeM. OBIMHAKO- |

"BHA B MOpOOMETPHIECKOM M THAPAB/JHYCCKOM OTHOHICHHE XaparTep
pekd. Jampa yuacTKa AROJIKHA 6HTL TaKod#, uToOH MeTeopoJjoruage-
CKHe YCJOBHS Ha HeM MOXHO OHJIO npnﬁnmxenno xapamepnsoBaTb
. AaHHBIMHE ORHGH Me'reoponomqecxoﬁ CTAHOHH. -

Hloérpoenue epaura sasucumocry (T, 8_)sam=={(Hap). ,E.nﬂ BCeX
CAyda€R JeZOCTABA Ompefensercss JNaTa €ro Hayala Ha yuacrke.

B kavectBe Takofi AaTH NpHEHAEMAaeTc] HAHGOJee PAHHAA M3 BCEX 3a-

@HKCHPOB&HHHX Ha y4acTEC B JaHREOM TORY.
- g gaxporo caydasa onpenenﬂem anaqe!me 2 e_ ot Il.ﬂﬂ no-

ABJAEHHS IJIaByuero Jnja A0 JHS Hadana Jejocrasa, REJOYaA TeM-

nepaTypy 3a NepBHHE K NOCASAHHA AeBb YKASAaHAOrO ‘HEPHOAA.

B xauecrTBe pacueTnOro mpepjiesocraBHoro yposHs poaw Hy, npm-
“HHMaeTcs MHHHMAJILHHA NPelJieA0CTABRBA yPOReXs.

' 3HaueHHs Hyp ONpefeAsOTCA N0 NAHHHM OAHOrC M3 HOCTOB Ha
_yuacrie, a 3HaueHHA Y ©_, HAKONHBINHeCH B KAXAOM = CAYyIZe KO
‘BpEMeHH Hauajla OCTAHOBOK JIbJAMH, H3 HAGMIOZEHHA HEHSBECTHH.
O6HTRO K3BecTHA JAMIBL Y, O, HAKONHBINASCA KO BPEMeNH, KOTAA

JiegocTaB G 3a(HEKCHPOBAE B NOCTOSHHOM IYHKTe HabMomeHARk Ha

yuacrke. Ho mocaenusia cyMMa, 3a HCKAOYeHHeM fefiCTBHTENBHO He-
O6GXOREMON * A/A OCTAHOBKH JBAHH Y, O_, cOmepxkHt H3GHTOUHYIO
Y. O_, HaKOOUPIIYIOCA 3a BpeMs OT 06PasOBAHHS NePBHX JELOCTaB-
HHX pDepeMHueK 10 HACTYMICHEA JefocTaBa XOoTd OH B OfAHOM H3
nyEKTOB HaGMmomeRuli ¥ <H3/HIIEK» OTPHIATE]hHOM TeMnepa'rypr
-BO3AYXa B LeHb. H4yaja Jeaoctapa. k. -

“Ha rpajur (puc. 2.1) B cooTBETCTBHE CO 3HAYCHHAMA Hup Ha- .
. HOCATCA 3Hadelmd 2, O_ OT AHs NOABNEHEA Jbfla AO AHA HaYaNa

JegocraBa. BelelCTBAe TOro, 4TO OHH COAEpPKAT YKaSaHHHE BHIIE

H36HTOYHHE 3HAYECHHS, TOYKR 3, ©-, Hyp CO3ZAIOT IEPOKOE NOAE Pac- .
‘CeslHUsA, A JIMEHA CBASH NPOBOAMTCH NO HHNKEEMY Kpai moias Touek,
T.. €. 00 MAEHHMAABHBIM SHAYSHHAN p 8., AARONHBHIUMCA 1O Rguana

JIeR0CTaBa,
: Jana xaxnoro cayyas Jleﬂ.ocrana no rpadugy (3 6._)m-f(H,.p)
“onpeneasercd (X O.)um H N0 JaHHHM O CpémHeH CyTOuHOR TeMile-

- parype BOsjyXa -— faTa ee HAKOMMNEHHA. .3aTeM BHNONHAETCA HO-

cTpOeHHe rpadHKa Aa% GIPSARNCHEA KPHTRYSCKON TeMIepaTypH - BO3-
IZyxa @y,p=f(Hup). B nepyo ouepenp, Ha rpappk (puc..2.2} mamo-

CATCA TOYKH, COOTBETCTBYIOIRHE CAYYanaM, Koraa (2 6_)uyy Haxanm-

' AUBAETCA B .n.eab Hauajaa .nenqc';ana. CoBepienso - 04eBHAHO, 910

! ANanorHdHo «H3 :mmxy: o’rpnnawmmﬁ TeMACPATYPH sosnyxa B fesb nodBe-

HHA AbNE (cu. m 1.24),
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TeMmepaTypa BOSAYXA B 3TOT JeHb PaBHAa HMJIH HHXe KpHTHYeCKOH
O ARUHBX YCnOBHE- (A7 AAHHON BHCOTH YPOBEA BOLH):

Hanee, ana Apyrux cayyaes JjefocraBa Ha rpadHK HaHOCHTCA
TeMIepaTypa KamAaoOro AHS, HAYKHAS OT AHA HAKOMACHHS (X O.)um
A0 TOro XHS, TeMIeparypa EOTOPOTO OKa3HBAETCA DPABHOA WM HUXe

Bo.C ‘
-180 :
L] S— B //
- N - '\w
. ' ¢ . @%I
) =700 *—
LI ) .
Pnc. 2.1, 3aBHCHMOCTS CYMMH CpeRHEX & ot
CYTOUHHMX  OTpHUATeNbHMX oHavemufi~ 60 [
TEMAEPATYPH Bo3fyXxa X 6_ 32 mepuof o
OT NOABNEHHA JbJA A0 HATa®a JeAo-

craéa or ypoBHR BOIH Hup B geds,. =20 - : -
NpeAWecTBYIOIIMA HAYALY “lesocrara, -1 ¢ 00 200 300 Hyon

KPETHYECKOl 10 MEHHE HEPBOro NPHOAMMEHHA, HO He HO3gHee Ha-
yaja JAeaocrasa. 110 OKOEHAHKEH NOCASNOBATENBHONO HAHECEHHA HA

rpaduK TOYeK, COOTBETCTBYIOMHX eXeLHEBHOMY YPOBHIO H TeMmepa-
TYpe 3a BCe NpPeANCAOCTABHHE UECPHOAN, AKHHS 3aBHCHMOCTH OKOH-

0.°C o o , _ ,
of ’ '
*2

Pgc, 2.2, 3aBHCEMOCTD KPHTHUE-
ckofl - reMuepaTypH BO3gyxa Oyxp
0T ypoBHsa oau H. - :
_{ — TewmepaTypa HAEEe xpnmeexoﬁ;
2 — TeéMiiepaTypa ELIMIe KDPHTHYEeCEOH,
¥ ToHex B YHCARTENE — IOD, B SEAME-
. - 200 How gatele — NopASKOBHA HOMep  Hus,
. HAYAHAR €O HUA HAKOUNEHAS. '

4aTeNIbHO. IPOBOJUTCA TakuM o6pasoM, uToSH OHa pasgeisna o6pa-
3oBapliniecs Zpa noidd Todexk. HHKe ee AOKHW pacmogaarartses
TOUKH, COOTBETCTBYIOMIME XHSAM, KOrja TEMOepaTypa He HOCTHranla
KPUTHIECKHX 3HAYeHHH, Ballle — TOYKH, COOTBETCTBYIOIIHE AHAM,
KOTZA OHA HX IIpeBRIHaxa. :
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2.2.3. l'lporuos BpEMERH ﬂacryn.uennn Ae0cTABA B nylmre, )
. DepeMeNleHHs KPOMKA AbAa B CBA3AHHBIX C 9THM _
' aazxopuux nom:emos YDOBHS BOIM '

i

Jlenoc'ran 8 JoGoM -crBope (B NyHKTE) nac'rynae'r ncne,ncmue

-_nponnmeﬂna KPOMKH JIeIIH0TO MOKPOB& BBEPX o peke. JIAmWb B He-
KOTOPHX CrBOPax JENOCTaB BOZHHKAET B 'pesylbTaTe OOpasoBauus’

AeAanofi mepeMuyxn. Eciim neppad Jeasdnas nepeMbuKa CHCTeMaTH-

. 9eCKH. oﬁpasye'rcn B nannou NYHKTC HIH HENOCPEACTBEHHO HHXKE jE!I‘O,. L

BPEeMA Havana JNEeA0CTaBa MOKHO pacctm'ra'rh o HSJIOIKGHBOﬁ BHIIIe
METOIHKE. - . -
HPO,H.BHJKEHHE KpOMKH JleJJ,BHOPO HOKpOB& BBer o peKe OT mne-

PEeMHYKA NPOHCXOMHT K4K 3a C4eT OCTAHOBKH JILAME, oﬁpasoaanmnxcﬂ g

KO BPEeMéHH BOSHHKHOBEHHA MNepPEeMBIYKH  Ha -YHaCTKe ' MeXAY aTofi

_mepeMHUKOA ¥ GamxkaiimeR sepxHef, Tax . 3a .cuer JepooGpasosa-

HHS Ha yYacTKe MexAy BHMH. CKOpOCTh €¢ MPOABHKEHHS 3aBHCHT OT
PACCTOAHHS ' OT BePXHefl NePeMBLIUKY, MRTCHCHBHOCTH - TEMJNIOOTAAYH M
-CKOpOCTH TeueHHd. Ha BepxEMX yuacTRax peK, BHITEKaIOI{HX M3 03ep,
Ha. ygacTKax pex HmxKe I'DC, a Tawxe npr GOALHIHX TPAAHEHTAX TeM-
ODepaTypH BOAH BAOJb PeKH, O0yCJAOBJeHHHX KJIHMATHUECKHMH yCJI0-
BHAMH, CKOPOCTb, [ABHKEHHA KPOMKH SaBACHT OT PacCTOSHUS OT HC-
TOKa-U3 03epa, oT I'DC hau 0T HEKOTOPOro MYHKTA, PACHONOKEHHOTO
BHIlle 110 PeKe; OT TeMIEPATYPH BOXH B o3epe (BOJOXPAHRJHINE) HAR

B yuasauuom BepXHeM lTYHK“i‘e‘ OT HETEHCHBHOCTH TENROOTNAYH H OT.

CKOpocTH TéueHHA. Ha HeKQTOPHX y49acTKax peK CyMIeCTBeHHOe 3HA-
UeHHE HMEIOT COPOCH TeNALX BOA (TemJOBOE 3arpAsHeHHE PerH)..

‘TeopeTnyeckoe pelieRHe 3ajaud pacuera mepeMemeH s Kpomm '

' AIeA0CTaBa HpeAnoxeno B pabore [3]. :

Jns NpHGMIECHHHX PacYeTOB ABHKEHHA KDPOMKH nepsHOrO no-
_KpOBa BBepX N0 pexe OOLYHO. upnuenﬂe'rca, ‘COTIACHO paﬁo’re [7]
qjopmyna K. M. Poceusickoro -

b=l +(zn—:o)(exp [Lptant]. ), B ey

nknp

me l,;-——pace‘rosmne KpOMKH JefAHoro IIOKpoBa OT BerHel‘O HCXOA- v

Horo mymkta (ot niotuHH ['DC, -Bepxmelt * JenAHOd mepeMBIUKH

H 7. ) B PacCMATPHBaeMHA  MOMEHT BpeMeHH, Jsz— PACCTOSHHE

. EPOMKH JIeAfHOrO NOKPOBa OT BEPXHEro NyHKT2 B MOMEHT BPeMeHH,
npnna’ruﬁ 3a HaYaMbHHA, [o-— PAacCTOfHEE OT BEPXBEro MyEKTa KO
ceyeHHd, B KOTOpOM HadHHaeTcd Jlenooﬁpasoaanne, B, — pesyarti-
. pymoonlas TENNOBHX HOTOKOB Ha NOBEDXHOCTH PEKH NPH YACTHIHON
HOKPHTOCTH €e. JILAOM, § — YACALHHH -PYCAOBOH TEmAOUPHXOA, ¢—
eAMHAOA EPEeMEHH, 51 — YHCJIO. eNHHHI BpeMeHH, L — Tenaota Jnefo-
_ o0pasoBaHHA, Py — NJIOTHOCTR JbJRA; HAgp — TOANIHEA JEASAHOTO. NO-
KpoBa - (BMecTe ¢ WIyroft), MPBBeZEHHASA K n.no'moc'm 0,92 .n ne06xo-

.. BHEMAR N4 TBHXCHHA KPOMKH BBCPX TIO DEEE. -

HyXHO BMeTh B BHAY, 4TO KPOMKA nepememae'rca BBEPX o
- peke, korAa B;+-¢, a ciefoBaTeNbHO, H BeCh NOKa3aTels CTeneHH

- ’ . 1 ™




B qaopmy.ue (2.4), npuRRMaeT OTPHHATE/ibHOS 3HaYeHme, 3HageHne [y -
- MOXHO paccudTath mo QopMyre (1.12), BuBesennofi B pabore [9].-

HspectHa M Goaee npoctast GopMyna, CBASBIBAIOMIAY CPeJHIOD

CKOPOCTE HACTYIJICHHS KPOMKH JBJA Ux C OUPEACAAIONIEMA dakro-
pamu [8]

TAE © - cpelMHAA 3a BpeMda JBHXEHHS KPOMKH Jbla TeMieparypa
BO3Ayxa, °C; [— pAnHA Jefoo6pasyloierc ydacTka, KM; & — cpef-
- Hsisl CKOPOCTh TeueHHT TIPH OTKPHTOM pycne Ha yuaCcTKe ABHKCHAA
KPOMKH, M/cC.

ODra GopMysa NOSBONTET PACCYATHBATE noNoxKenHe KPOMKH Je-
AAHOro NMOKPOBa Ge3 ONpee/eHHs TPHBEXEHHON TOMIUAH JbAA.

JOas pporsosa ABWXKeHWS KPOMKH JbZA HA' YYaCTKaX DeKH, rie
MMEITCs  AOCTAaTOYNHe NaHBHEe HabAoAeHEH, MOTyT OHTh paspabo-
TaHH (PUSHKO-craTHCTHUECKWe 3aBHCEMocTH. Hanpumep, zas mporaosa
3aMep3aBEBa AMyRapbE BHABACHO. SHaUEHHE XDHTHYCCKOR TYCTOTH
Aenoxoaa [1], mpm gocTHReHHH KoTopofi HA YUacTKe B TeYeHHE CYTOK
-o6pasyerca JepsHolil nokpoe. Ecim xKe rycrora Jenoxoa Ha yvacTke
PeKH MeHbllle KpuTAveckofl, mepeMémienne KpoMku Al sa ppemst Af
ONpeReNsieTCs B 3IABMCHMOCTH OT HOBEPXHOCTHOR CKOPOCTH TeUeHHd
Uz, TYCTOTH IIyTOXOAa 1) B Koa(pdmmuenta ynakoBkH R—dSx/dSwm,
T. €. OTHOUICHHS NPEPaMIeHHs IIOMAAR JEAAHOTO uoxposa K RROIIaRH
o@opunponanmeﬁ ero IyrH

TiponsBeneRHe &Y, eCTECTBEHHO, 3aBHCHT OT TEMIEPAaTyPH BO3-
Zyxa. Dra 3aBACHMOCTh IpH HH3KOX TeMueparype (—8 °C>9>
=2—15°C) annpokcuMHpOBaHa ypaBHEeHHEM

- kn=0,03 — 0,028, ' @1

a npu Goaee BHICOKOA OTPHUATEALHON 'remnepafype_ ypasHeHAEM

fn=—0,18— 0,05798. . (2.8)

npnmeﬂelme a'roﬁ METORUKH XaeT }’II.OBJICTBOPHTEJIBHHC Pe3yAbTaTH,
XOTSl TOYHOCTDL ee HeBHCOKa.

Buicora nodvema yposua 60dst upn NPOABHXEHHH KPOMKH ‘A~
HOTO TOKPOBA OBpPefieisIeTcss B OCHOBHOM TeMu ke (QarTopaMe, 9ro
H CKOPOCTH - ABHXEHHS KPOMKH BBEDX OT NCAAROA HEpPeMBIUKH. Ypo-
BeHb BOAN NOZHHMAETCA TeM Bblllle; yeM GOMbIee KONHIECTBO JeNA-
- HOrQ MaTepHaja YXOAAT NoJA KPOMKY OPH NPOJBHXEHRH € Ha Ompe-
BEeJleHHOe DPacCTOAHHE H YeM DPHXJee €rc CKoujienge MOZ MeNAHEM
HOKPOBOM.

B muxunx Gpedax I'3C ua KOJMYYECTBO Jbla, YHOCHMOrO NOK

KPOMEY, MOTYT OKasHiBaTh BJHSHHe OOYCHOBJEHHHE CYTOUHBIM Y He-
JeNbHHEM PelYJHPOBAHHEM CTOKA pe3rue kodeGaHmHA COPOCHHX pac-
- X0A0B BOAH. Ha cKOpPOCTh. NPOABHKEHHR XPOMKH JeASHOrO NOKPOBa

45
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- H BHCDTY non.'bema ypom{ﬂ BOLM ‘Ha pexax, Bmexaiomux H3 oaep,
uome'r 'OKasHBaTh BAHAHHE NOCTYMJICHAE ALRA H3 03epa.

Boasuipe CRONJGHES JIbAA, ‘06pasyionIHecs B mpomecce 3auepsa~- -
HHS PeK H BH3HBAIOIHE pesxae noAbeMa BOAK, KAK' H3BECTHO, Ha--

3HBAIOT 3a3OPAMH.

Kak nogasan rteoperTuieckuii anaaus [5], saxopH wmoryr oGpaso- '

'BHBATHCA HA yqacmax PeK- ¢ YKJIOHAMH BOAHOMH HOBEPXHOCTH, Npe-

BHIHAOINHMHE 005%0 H CTAHOBATCH moﬁxo;muuu yc.noaneu 3amep-' :

* SaHR% peKH NpH ykIoHe 0,1 %y r Goapme, -

B pesyanraTe oﬁoﬁmefmﬂ LAHHHYX MHOrOJETHEX HACAIOLSHHHE Bb- ,
. FBJIEHA 3aBHCHMOCTb DYOHHH NPH MaERCHMAJBHOM 3AMOPHOM . nom,-_

eMe YPOBHA BOIH fax OT YKJOHA PYCJa Ha 34XOPHOM yvacTke ip H

. cpefinefl ryOHAH MOTOKAa Ha 3a3KOPHOM ydJacTKe-hq, COOTBETCTBYIO-.

Mell NP OTEPHTOM PYCJAe MAKCHMAABHOMY PACXOAY BOAH ‘B MEPHOL
tpopuuponauaﬁ aaxopa. OHa annpoKCHMApPYeTcs ypaaﬂeﬂnem

= ki%%hq, ey

r,qe nocma}maa £=27, 1i27 has GoJablIAHCTBA pek, 32 Hcmuoqe-
. HHEM BHCOKOTOPHHX. HMcnmonb3oBanue. 9708 2aBHCHMOCTH, BOSMOXHO
npu HAJHYAH NPOAOABHOTO NPOduAsA PeKH H e miaHa (B gsofarax}).

TIporuos MAaKCHMAABHOTO 3aXKOPHOTO YPOBHA MOMET «OHTH CO-
. CTABJeH HAa OCHOBE YCTAHOBASHHOTO [4] COOTHOWIEHHA MeXAY Ha-
- MOJIHEHAEM: OTKPHTOrO PyCaa Ha KAHHOM YYaCTKe PEKH H SaKPHTOTO

| pyefia npH HANMIHE 3aXKOPHHX CKOTVIEHHHA myru. S'ro COOTHOIHEHHE

Bupa}xae'rcsi tpopmy.noﬁ _
“ ,m-.'-A,',KkQ, _ e (2. 10)

rae Hom — CPeAHAA rayGuHa NOTOKA Y BepXHel - KDOMKH 3axopa,
Az — X0shunBenT 323K0pHOCTH. Nas ompeseneHns Asy MOXKHO Hc-
-TIOJB30BATH AAHMME CHeNHaNbHHX Habmofeunfi B . NepHOZ - 3aX0po-

' oﬁpaaonaﬂns. Jaa npakTHiecKHX Uedell ' momycTuMa ou;em(a A

3 aaancnuoc*m OT YKJAOHA C TIOMOMBIO taba. 2.1.. _
Tabusya 2.1 : : ' 2 o
. . 3HaweHER xoaqtq;mmem saxopuoctu Asm B sasncumocwn 0T yxEoHA .
! YUACYKR DeKn {
.-’.Yx_.uon 108 . . . 0',05 - 0,10 " 0,20 0,30 : 0,40 0,60+ .
Am...—....lm 172 2,10 - 2,38 260_277

l'[pn HAJHTHH JuIs JaHIOr0’ CTBOPA KPUBHX pacxoaos Q=f(H)
H KpEBHX ray6un h==f(H) npu OTKPHITOM pYCI, OXHLaeMHHA Max-

. CHMAZIBHEA 34KOPHHHA YPQBEHb MOKHO“ONpPENE/HTh B CACAYIOMIEM -

nopsiAKe. Mo sHaYEHHIO OXHAAEMOr0 MAKCHMAJNBLHONO- PACXOAA . UK
SaXKope ONpeAeNAeTCs COOTBETCTBYIOMEE eMy YpPOBeHb OPH OTKpPHI-.
'TOM, pycfie H CpefHAs rayGuHa. SareM mo dopmyre (2.10) u rabx 2.1

~BHITHCAACTCH faw 1 WO xprmoﬁ h=f(H) cootsercrBymOIaf eit ypo-‘-

- BEHb BOHHI. -

ik y‘laCTKOB pex, Iroe 3aXXOopH HaGJIIOJJ,aIOTCﬂ qacro, CYH.IGCTBYET '

' BO3MOXHOCTh Pa3pabOTKH CPABHHTEABHO NPOCTHX ° SMITHDPHYIECKHX




(pr3EKO-CTATHCTHYECKHX) 3aBHCHMOCTEl AJIX APOrHOSA MAKCHMAaAb-
HHX 3aROPHHX YpOBHefi BONH. TagrHe . 3aBHCEMOCTH YYATHBAOT
Bambojee BaXHHE XJi KAHHOIC YUacTKa pexn tbamopu 3aX0po06-
pasQBanus.

Tax, 417 pekM, CTOK Ko-ropoﬁ perynupyercs noc'ra'roqno GonpiInM
03epOM, MOXKHO TOJYYHTb YLOBJETBOPHTEJBHYIO 3aBHCHMOCTD MAKCH-
MalbHOrO 32XKOPHOTO YPOBHSA BOAM Hgx OT CPEXHEIC YPOBHA BOXM
B 03¢pe B NpeRtlecTBYIOINeM 3aMepsaRuio peku Mecsime. CymecTso-
BaHHE TAKHX 34BHCHMOCTEH OGBACHASTCA MalLIMH U3MEHCHHSMH

Luam S .
40 - . .
’ | ' #
, )1»'/
" 30
[ [ ]
20
L ]
0 Dlad -

a 400 808 1200 1600 2000 2400 £0.°C

Pnc. 2.3. 3aBECHMOCTE MECTONOMOMEEHA KPOMKH jepocrasa Ha p. Hese

OT CYMMH OTPEUATEJBHHX €XeuacHHX -3HayeHuf TeMNepaTYpPH BOSLYXZ
X 9. 3a nepuop OT Hauana Jezocrasa y I'ODHOTO HHCTHTYTa A0 HAcTyN-

7I€HES MAKCHMANBHOTG 3a3OPHOIC YPOBHA Y 3aBofia <BOMbIHEBHED,

I —npu nocrynfienEs ‘3 HeBy fbla 3 J‘lanomoro osepa, fI—nNpH ero oTCyT-
CTBHHA, -

ypoBHSI GONBIIHX 03¢p B oceHHufi mepuop. Hanpumep, zas p. Hesu
B Ka9eCTBe apryMeHTa Takoli 3aBHCHMMOCTH BHOpaH ypoBeHs Jlazox-
CKOTO 03epa B HoAGpe., DTa METOXMKA KCNOAL3YETCS B ONepaTHBROR
npaxtike ¢ 1958 r., 95 % pninyileHHHX NPOrHO30B ONPABAANHCD.

Jasi KpaTKOCPOYHHX MPOTHO30B YUKTHBAIOTCH AOHOJHHTENALHO
X4PaKTePHCTHKH MOJOXEHHA KPOMKH JbAa, JAJHTEALHOCTH OCeHHero
nenoxona H Ap. Tak, JAAA KPATKOCPOUHHX IPOrHO30B 3aXKOPHHX
yposHeit Ha Hese B pafioe 3aBoja «boarlleBHKY noay‘qeno, COTMIACHO
pabore [6], ypaBnerRe BHAa

Hon= 1,298 sz -+ 0,531 + 0,24Hr — 404, 2.11)

rae oz — cpeauu# yposenb Jlagomcexoro o3epa y r-nnpcmorntxecxom
nocta Cacbekwe Psisiku B HOsuGpe, cM; [— paccTosHude OO KPOMKH -
abaa or TopHOTO MHCTHTYTa, KM; Hr — ypoBews Bogu y-lopuora.
HHCTHTYTA, CM, _ ‘ .

47



Mecwononomeune KDOMKH . apia | (Ku) #a -Hepe onpe,u.eﬂae-rcsr

‘cyMMOfl eXeuacHOR TeMmepaTypH BO3AyXa. N0 METe0pOSOrHIeCKOH

cTaHUEE JIeHHArpax oT MoMeHTa 00pasopamHs negocraBa y IopEoro

HEcTETYTa (pHC. 2.3). Ha rpaduke nanm ape aunmw cegse: [ — mig

“diyuaes, xorna 5 Hepy BHEocHTCH Jiex m3 Jlagoxcgoro osepa, If —

ONA 'CAydaes, KOrga. JlaIlOJKCKHﬁ e YXe OCTAHOBHJICA H B PEKY ne

© . doérynaer. MéEroinka HMeeT BHCORYI0 TO‘IHOCTB, BCe COCT&BJI&HHHG

- no Bef ¢ 1983 1. nporross onpaBaaNUCce.

. Moxs#o NpHBeCTH NPEMepH NoAoGHOrO THNA sapucamocTell A ANA
ApPYTHX pek. Tak, MakcHAMaAbHHA 3aKOPHHA. YpoBeRLr 3amapHod
. Heunst 2 pakone Exafumaca. saBucHT, coraacno paGote: {2], ot
. pacxofa BOAH B nepBHi ,n.em. JIeHOBHX sABJACHAl Qm; ¥ JIHTEBHOCTH
aepoxona Tax .

Ilpn cocraBmeHnH. nporﬂosa O 5TOH 3aBHCHMOCTH. “pacxox oupe-

hensercs no kpusofi Q=f(H) y r. ‘Exabnuiaca B COOTBETCTBHE C YPOB-.
HEM BOAH B MEPBHA JeHL JeAoXoxd (MYroxoga), a AAHTeABHOCTH
. J#epoxofa Tux— O AAHEEIM O Hadake JIEAOCTaBA Yy PaciioN0KEHHOro
- . HAXe TIQ .peke T. IlnABuHsca, c yduerToM .cpemHed CKOpocTH Nepeme-

" IeHHST KPOMKH JIeJTHOTO BOKPOBa IO I. Exalnmaca (@ixp==1,9 km/cyT).
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laasa 3. Ilpornos wauama
Jeno006pa3oBaHns H JeJoCTaBa
Ha 03epax H BOXOXPAHHJAHIIAX

" 8.1. Ycaoens Hawana-aenoobpazosaHus
M OCOGEHHOCTH mpouecca 3amep3aunn
osep H BOJOXPAHHAMIY |

i

Veaopne mauana ‘ne,nooﬂipasosanna Ha MOBEPXHOCTH BOAH B PeKax
PACCMOTPEHO B I 1 1 samHcHBaercd B BHAS

0 << —Bufa,. - @3.1)

3T0 YCAOBHe CIpPABEAJHBC TAKNKE JJd - 038p H BOAOXPAHHIHID
JioGofi rnyOuHH, ecyH NOA TeMNeparypol Bo,u.H NOHAMATH cpenmoxo
TeMOepaTypy B cl0Oe NepeMelTHBAHAA [4].
- Ecan aefoolpasoBaBEHe NPOBCXOMHT npu cnadom Be'rpe, TO uo-
CTENEHHO, B COOTBETCTBHA ¢ OOIlUM paclOpeieicHHeM rAYOHH, B OpH-
6pexkHOR. 30He BOAOeMa -ofpasyerca npuma#, a Hadalo Jercobpaso-
BaHHSA Ha OCHOBHOH YacTH BojOeMa O3HAYaeT H HAYAJO JeAOCTABA:
Ecau e nemooBpasopaHue B npubpexnofi 30He (Ha MeJKOBOAbE)
TPOHCXOAUT NMPH AOCTATOUHO GOMABIION CKOPOCTH BeTpa, TO 3zech 00-
" pasyercH naaByuHft seg, Jlegoctas ofpasyercda Torza, KOrga Jezoos-
PazoBaHMe HAUMHACTCA HA NOAABAAOMER YACTH pacemarpHBaeMofi
naomank. Jlamake HaOMOAeHHH MOKASHBAIOT, WTO JENOCTAB HACTY-
paerT OOWYHO B Te XKe CYTKH, KOTJa. HauHEaéTCA JMepoobpasoBaHme Ha
Gonpuleft YacTH axKBaTOPHH BOAQOEMa RJAH Ha paccMaTpPHBRaeMOH. jo-
CTaTOYHO OOMmIHpHON ero 3acTH (30HH), BufeldeMoft mo Mopdomer-

PRYSCKHAM XapaKTepHCTHKaM H ORHOPO,H.HOCTH METeOPONOTHISCKIX

YCJIOBHA. .
Oﬁpasosanue NEASAHOTO ﬂoxposa Ha y9aCTKax Bonoxpanmmm,

r

Tle cOXpaHfieTcs CymECcTBeHHOe TedyeHHe, KOTOpoe sa,uepmae'r CcMep-

3aHHS HJIaBY‘IeI'O Jlbﬂ.a, HPOHCXO.II.HT He B CYTKH ero uosm.uenns, '

a mos;Hee, |

Jlensinoft nOKpoOB Ha Bonoxpammumax oﬁpasye'rca B onpenejiex-
HOR nocnefoBaTedsHOCTH. [Ipeae Beero 3aMepsal0T MeIKOBOABA,
. KoTophie Ha DaBHHHHHX BOAOXPAHHAHIIAX OHBAIT BecbMa OOUIMp-
" HHMH, B nanGonee TNO3AHHe CPOKH NOKPHBAIOTCA ABAOM [AyOOKO-
BOAHBIE palioEb, 0cO0eHRO B TPHIVIOTHHEHX YacTAX BOXOXPaHHJHNL
B pepxueft yacTH BOAOXpAaHH/NHINA, IPHMHKAIOMER K 30He BHKIHHE-
" BaEHMA NOAAOPA, JeJOCTAB HACTynaeT paHbmle, ueM Ha Gosdee rayGo-
KHX HAXeJeXamEX yyacTKax Bopoxpandanma. O6pasoparde Jiemo-
 CraBa Ha STOM y4YacTKe OGBHIYHO CONMPOBONKIAETCA TOPOIOEHHEM JbA,
a NMpH HEAPYXHOM 3aMep3aHuH — o0pa3soBaHHEM 3HAUHTEABHHX 3a-
TOPOB.

o
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Heckoapko HHOM XapakTep HMeer 3aMepsaHpe BEPXHHX dacrefl -

BOAOXDAHUAMII, HAXOAAmEXCA B Rackame I'DC. Bepxuu#i yuacTox
TAROTO BOXOXPAHMJIWINA HAXOAMTCA B HHXHeM Obede BHmIeneKamed

I2C. TlosToMy NepBHe ‘MepeMHYKH NefocraBa ofpasylorces yke Ha

HEXKeNexalmel 9acTH BOJOXpamuiama. Hekoropwe BOHOXpaHHIRIIA

I_ Tagoro. THoa aamepsalo'r OfHOBPEMEHHO HOYTH HA BCEM' TPOTAXKEHHH. '

Ha mx BepxHuX ydYacTKax, B 30He NepeMelleHHH BEPXHEH Kpomm
.ne,uoc'rasa xapax'repuo oﬁpasosanue samopoa _

- 3.2.. Kparkocpounui npomos

- ¢ HCIIO.HBSOB&HHCM npornoaa noroabl

3.2.1, Pacuernme opmyant
H. onpeeNieHHe HCXOAHEX AAHHKX A pacqera

3

Bpema nmauana Jle,mooﬁpasonanm onpenenseTcd KakK MOMEHT,

KOrxa BHnojgnsercd ycaosHe (3.1). B mernyGokux osepax m Bozoxpa-
HHJHIIAX B NEPHOL, NPefmiecTByOmuii Hauanxy aepoobpasosanns,

HaGJiofaeTcd cOCTOAHHE, GJH3KOe K roMoTepMup. IIpE sToM B Ka-

yecrse O, OpHHHMaeTcs cpelHsaa no rayGuHe (Ha paccmarpnnaemoﬁ

WACTH BOJOeMa) TeMImeparypa BOAH. Ycaorue (3.1) copaBeasawso B .

- 4a TyOOKAX BONOEMOB, B KOTODHX HMEET MECTO TeMIeDATypHast
crpardfrranna. OAHAKO OPH -3TOM B KddecTBe &, cieayer NPEHH-
MaTh TEMIepaTypy B BePXHEM ClOe TMepeMelIuBaHus,

CPenEIoio TeMAEPaTypy BOLH ©, AAA BOLOEMOB, B KOTOPHX B Me-

PHOZ, NpeamecTBYIOWHEA Havany Wefoo6pasoBaniia, HaGmogaeTca co-

crosaHne, OJAH3KOe K roMoOTepMHH, MOXHO onpe,ueﬂm nyreM ocpenme-

HHA TeMNepaTypH BO3JyXa 3a pacueTHWwH mepuoa no popmyne (1.11),
a BpeMs Hadana JenoolpasoBaHHA — NyTeM HOACTAHOBKH SHAYCHHI
¥, u3 dopmyan (1.11) B nepasencro (3.1). B caywasx peskdx us-
 M¢HEHHH -TeMOepATYpH. BOSAYXa B TeuUeHHe pacierHoro  nepoaa
Gonee HaleXKHHM ABJAACTCA paceeT No HepaseHcTBY (1.8},

: Ecin cpeausAs CKODOCTh TeUeHHA B pacCMaTPHBAEMOM. paiicHe
. Bonoeua menbme 0,05 m/c, nata Hatana JemooGpa3oBAHAA, MOJYIEH-
" HasA ¢ noMomelo bopMyan (3.1), npuEEMaeTcd 3a AATY HauazAa Jefo-

crasa. Ilpm Gonbuie#l ckopocTR TeueHas, Habmopalomefica Ha ped-.
HHX y49acTKax BOAOXPaHHJHI, AaTa Havana JiefjocTapa ONpeaesercs .

¢ -nomMompio - hopuyan (2.1). Ilpn sroM B KadecTBe PacdeTHOIC 3Ha-
9eHHAs 4 TPEHHMACTCS HaHMEHbINas ¥3 CPEAHHX CKODOcTell TeueHmS

Ha paccMaTpPHBAEMOM Y4YACTKE HPB AaHROM YPOBHG BOAH. B kaue-

-CTBe pacHeTHOrQ sHavucHusa b upuﬂumae'rca IIHPYHHA yqac'rxa BOJOXDa-
" HUJHMA C. H&HMEHbmeﬁ CEODOCTRIO TeYeHHs.

IlepefizeM K ONpeNeNeHHI0 OCHOBHHX XAPAKTEPHCTHK MOp(poMer- :
© PuH, THAPOAOTHICCKHX B Me’reoponornqecxnx yc.nosnﬁ Heoﬁxonnuux_

. BB pacdera.
_ Pacuernan axsaropus. l'Ipn Ha/HYHA cyn:ecraennoro . TegeHms
(cpennss - cKopocTs Gosbie 0,05 M/c) IMMHA pAacueTHOTO ydacrka

. ONPENIENACTCH CKOPOCTHIO TEYEHHA A 3aﬁnaroapeueunocrmo pacqe'ra

(upomosa)
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HyXHO HMeTh B BHAY, 9T0 NPH ONPELE/EHHH CKOPOCTH TeUeHHS W
Cpenuedt AYGHHE! IVIOmMAAH MEJKOBONHH, OTAEACHHHX OT CTpexHeBol
Y4CTH paccMaTpEBAeMOH 30HH BOAOXPAHHJHINA “HAIBOAHO-MOABOJ-

| HHMA WIH Jaxe TOJBKO HO,.’.IBO,I[HHMK rpATaMH, DerOMeHAyeTcd He- -

KAIQYaTh.

Ilng ycaoBufi OTCYyTCTBHA CYIIECTBEHHOTO Te_‘leHHﬂ nmpa ofipene-
JICHHH TPAHHIl pacdeTHOH aKBaTOPHHM C/eNyeT HCXOAHTH H3 TOTC, YTO
B pasHHX 9acrax GOJBLUIHX BONOEMOB "JAeASHON TOKPOB MOXeT o6pa-
30BHIBATLCA B PA3HOE BPeMs — B COOTBETCTBHH C pasjiEuneM Mopco-

MeTpHYecKHX XapaKTepHCTHK H METCOPOJIOPH‘IGCKHX YCJIOBHﬁ

‘Hauanpraa teMneparypa Bogul < Onpejeisercs Ha aaty, obec-
NEeYHBAIIIYIO AOCTAaTOYHYI 3al6JaroBpeMeHHOCTh MPOTHO3a Hagaaa

) aenoodpaaosanna HJIH HAY9aJa JEAOCTaBA.

Ecin CKOPOCTb TEUeHHSA HA paccMATPHBaeMOM YYacTKe Bo,uoxpa-
mEdaEma Medoimre 0,05 M/c, HavaApHY0 TeMmeparypy BOAB MOXKHO'
6paTh B TOM Xe pafioHe BOZOXPAHHAHWLA, A4 KOTOPOTO HOPOM3BO-.
AMTCH pacyeT NATH HAYAJNA JIEHOCTaBa. - o

ITpu ckopocrn Teuenus Goaside 0,06 M/c HavaNbHYIO TeMuepatypy
BOAH chaenyer 6paTh B CeUeHHH, PaCNOJIOKEHHOM BHIle paifloHa, AAfA
KOTOpOTC NPOHSBOAHMTCA pacieT ZaTH Hayvala JelocTaBa, Ha paccrod-
HHH, pABHOM IIPOTSIKeHHIO npolera BOEW 3a Bpemsi 2abjaroBpemen-
HOCTH nporHosa. IIpH 3HAUHTENBHHIX CKOPOCTAX TeUEHHSA B Hayallb-
HOM cedeHud (mpesmmaromnx 0,20 m/c) 3a 9y MOXEO NPHHHMATH-
TeMOepaTYPy BOXH, H3MepAeMylo Ha mocty. Ilpu orcyterBmm mOmoO-
HHX. H3MepeHHH 3HaueHHe @y B HepBOM NpUGIHMKEHHH -MOXKHO ‘pac-
cynTath. MeTogura pacdera O H3NOKeHa HEXe B I. 3.2.2.

- Pacuer BpeMeRH Havana Jaefoo5pa30BaHUst MOXKET BHIOJHATHCH
3a NepHOA, NpeRHMlalomul 3a6/1aroBpeMeHHOCTs NPOrao3a. ITpu aTom
3a IIEPHOA OT XATH HayaJa pacuera (OT JATH, HA KOTOPYIO NPHHHMA-
erca ¥) o maTh cOcTaBAEHHS npomosa NpHHAEMAaTCE HalAI0AeHEDBS
MeTeOpOoJAOrHIeCKHe NAHHHE.

Bpema dobezanus or HAYAALHOZO ceuenus Tp. o ero onpepere-
HHS HCIOJB3YIOTCA AAHHDIE O CpefHeH CKOPOCTH TeyeHHs 4; B Xapak-
TEPHHIX CEYeHHAX HA TPOTAKEHHH paccMaTpuBaemoro yuacrka. Ilpu
OTCYTCTBHH RAHHBIX HENOCDPEACTBEHHHIX H3MepeHHA u;- MOXKHO IpH-
GARKEHHO OUESHHUThL [EJEHHEM -PACX0ja BOAW (@ Ha mAOafn XKHBOTO
CeUeHHA Wy rae @ ANS PePXHHX, PeYHHX 30H BOAOXPAHHJHIEE MOXKHO
NpUHUMATh DaBHOH NPHTOKY BOAM BO BXORHOM c'raope Bo,u.oxpann-
JHIA.

-:Ha HekOTOpHIX BOZOXPaHHAHIIAX HabJwOAaTCcs CyIECTHCHHHE
CEOPOCTH TeYeHHS H B HHXHefl HX wacTH. 3zeCh NPHE OTCYTCTBHH: AaH-
HHIX HeMOCPeNCTEeHHHX H3IMEPEeHUH CKOPOCTH # MOXKer OHITE Ompe--
JeXeHa JeneHueM pacxopd Bogs uepes I'DC Ha rmoma,nb paccMar-
PHBAEMOrQ JKHBOTOQ CEUEHHS, _

Ha ocHgpanun BHUHCAeHHH Tp M PasHHX pacxo,tr.oa H ypoBHelk
BO}J,H MOXHO HOJIYYHTH 3ABHCHMOCTD :

v=1@Q H), S
rae H — ypoBeHb BOAH B BepXHEM Gbede BOAOXpAHRIAME. o
Ky L oL 51



Ecan 3HAUHTeABHAHA 4&CTh paccTofHAA {or HaqyanbHOrG IO pacueT-

HOPO CeveHHs NPUXOAHTCA Ha HENOAMEPTH YYacTOK PeKH HJAH Ha -

- NOENePTHH YZacTOK, B- KOTOPOM COXpaHseTcd - pycaoBofi  xapakTtep

TEUCHNAS, TO JUIsi $TOTO YYACTKA BpeMs fRoGeraHdsi onpeaensercd, Kak
AAsl PeKH, N0 COOTBETCTBEHHHIM YpoBHAM. OQ6mee BpemMsa poGeranda’

T B TaKOM CAyYae ONpefelseTci KaK cyMMa BpeMeHH A00erams-Io
PeKe H BPeMeHH J0GeraHus 1o BOAOXPaHIHMY.

Cpednsn eaybuna. Cpepusia ray6uAa h pacueTHOl aKBaTOpHM
onpeliendercs ¢ TIOMOMbIO 9mnnpnqecxoﬁ S2BHCHMOCTH ee OT yponnx .

BO.II.H H.

h=f(H). 3y

I[Jm l'lOle‘!eHHﬂ 5T0l 3aBHCHEMOCTH HCHOAB3YIOTCA NOCTPOSHHHeE
. AMA pacyeTHON aKBaTOPHM Kpunaa olpeMOB v= H) H XpHBas IA0-
] maneﬁ F=[(H)}. 3Haqemie .‘1 HAXOAAT ns COOTHOIIeRUS

h=v/F.

_3HaueHRAd 4 MOXHO ONpPEANTb TaKXe MyTéM IOCTPOSHHS:. MOmNe-
pevHHX Opoduied B XapaKTePHHX MeCTax . PacueTHOH - aKBa'ropuu
(pacqemom yJacTEa NPH COXPAHEHHH PEHHOTO TEUEHHA).

‘KospdunnenT- nofaun Témna H3 BOXRON MaccH K noBepxuoc'm
" pasjesa BOAa—BO3AYX o, MapaMeTpH d M &, 2 Takxe B, H a, ompe-
- ‘AeJIAIOTCA TaK e KaK H AJdA pek (cMm. m. 1.2.2). ey
Yderonoiii pycaosoit tensonpuxod (g=qu+gr-+g:). Hna osép,

© & TaKKe AAA BOLOXPAHHUI B OCEHHRH NMEPHOA, Kak MPABHIAO, MOXHO,

npeneﬁpera'rb YACAbERM HPHXO,II.OM Tenyila ¢ NOASMHEBMH BOJaMH

§r W YAe/bHHM - TEIFONMPHXOAOM BCAEJCTBHE NHCCHNANEE SHEPTHH
* g5, TosTOMY SHAUeHHA ¢ TPHHHMAKTCA PABHHMH YACALHOMY OPUXORY

TeNJAa OT JOXa g Paccqmanuue SHAYCHHES qa npnne,u.eﬂﬁ BHIIE,
BTaG.u.l7n.122 ' X

3.2.2. Me‘ro.mxa pacqe_ra' Haqaalbuoﬁ ren‘mepaiypu BOAK

. B ciyuae OTCYTCTBHS AAHHBX H3MepeHH#i TeMOepaTypH BOLH Ha
. 03epax H BOAOXPAHHJHMINAX, HJIH, KOTAA STH H3MEPEHHA TIPOH3BORATCS
TOABKO Ha GeperoBHIX CTAHIMEX, HAUAJNBHYIO TEeMIEPaTypy BOAH

MOJKHO BERIHCAHTE cnocooamu, npeaaoxenduMu JI. T. I.Hy.naxon- L

ckHM [4].

Hanboaee Towen pacue'r ¢ HCTIONB3OBAHHEM cpenned cy'rowoﬁ '

I'reunepa‘rypu BOSAYXa IO dopuyde

Oy = ‘Z {95 (exp[— (na — i) @) — exP ["‘ ("0 —i +‘1) ao])} +
+ d/k + (Gf- + k) ‘h/(aﬂk)’ T S (3 5)

TAe My — npononmurenbnoc'rb nepuona ‘(cyr), s3a Ko'ropoe BREOJ- -

. HAeTca pacteT . Dra IPOAXOMKHTEALHOCTL 3aBHCHT 0T ycaoBuft

! Ocranbrse 0G0sHavenHs Xanu B T4, 1,
52 : .
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OXJAaX AeHHT Bo,unoﬁ MaccH H 'rpeﬁyenoﬁ ToYHOCTH pacuera. Ouna
onpepesaerTc 1o qupmlee ’
8 —djk— (a+k) Gaf (k)

om 5’&0 I s- (36)

(G+k)prl

ﬂ-oﬂ

- TAe ﬁ‘—weuneparypa BOAH B Hauaje pacqe-moro nepuoga, Ady—
ZOTyCKaeMas MOrpenHocThb OnpexeeHhs 0o

[Mockoarky -3HaveRde 9o HEH3BECTHO, pacuer upoxsnonm'ca no-
clleflosaTeNLHEMH TPHOIHKEHHAMH. DT0 JeNlaeT ero. BechMa TPYHO-

mpoym
90

! R - I | -" -. ' E /

TV

. " /
o /

Pue. 3.1, 3annmnoc§b mg:na eyToK

ACYMETA Ng OT 0penne TAYLHHEE BORO- . : .

eua h. : o 4 & 12 fohm

eMKHM H pealJbHO BHIOAHHMHM TOABKO ¢ NoMompio SBM mo cne-
MHAMLEO paspaboTanHuofl mporpamme [2]. OTMeTHM, Yre OpR pacuere
@0 cheayer BHUHCAATE d C YUeTOM BEPTyaJbHOR TeMmepaTypH BO3-
JAyXa, KaK PeEOMeHAOBAHO.B paﬁo'rax [5, 6]. 910 yureno B 1po-
_rpamMume [2].

Ilpr orcyrcrsun DBM  MOXHO. HpAMeHATs n0co6 pacuera ¥ no

cpeHeli TeMuepaType BOSEyXa MPEALIECTBYIOUEro NePROAA JUIHTENE-
HOCTHIO 71 CYTOK:

&0-=-fe7{};.,-. T a7) |

. B cnyuanx, xorna cpeansis myﬁnna He npeBHinaer 6 M, np onpe-
Adenserca mo dopmyae ' -

tig'= 2d/kd — 2 (@ + £) qul(ak 8) + 2exp (— @[t —exp(—ad].  (3.8)

IpenpapHrespioe 3RaYeHHe 19 HAXOZHTCA B NePBOM DPHOAMHNKe-
HUd no puc. 3.1. 310 AaeT BO3MOXKHOCTL ONPeNCNHT 3HAYECHHA Iapa-

MeTpoB @, &, d, aq, q.. E BHUHCJIHTH ITO q:ropuy.ne (3. 8) oxonqa'renbnoe
3HageHHe . - . - '
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s yqac'rxon ¢ myﬁnuoﬁ ﬁonee 6 M 3HaveHHe rio, HaffieHHOe TIO.
qupMere (3.8), yrounsiercst (nonGopom) no ypapHeHA

- dfk + (@ + B) gal(ak) + {na/2 — exp(—a)/[1 — exp (—a)]} 8+
+ {85 —© — djk — (@ k) qul(ak) +

+[no/2+exp (—-au)/u - exp (—ao)}] 8} exp (—noao)'—-o" 3.9) |

B ypamrenmax (3.8) u. (3.9) 6 — usmenenue Temuepa‘rypu BO3-
AYXA' 33 OAEH CYTKH, Fpaj/cyr. O6HuEO C_mOCTATOYHON IS pacuera
. @ TOUHOCTBIO SHauendfi § MOXHO OmpefeyuTh MyTeM rpadEiecKoro
fIpOBEEHAS ‘H2 XPOHOJOTHYECKOM rpaduKke CPEIHHX CYTOYBHX TeM-.
nepaTyp npsmoﬁ auEEA ofmero xona (Tpenp;a) 'remnepa'rypu BO3-
Co .nyxa : .

3.2.3. l'lpnmep pdcqe*ra HaYa/a AEAOCTABA HA BOROXPAHHIHINE

TlpuBemeM B KauecTBe npuMepa . Ky#6rmescKoe BOXOXPAHAJIHIIE

. ¥ r. Kasaun (runposorvueckut. noct Bepxaufi Veaon). Paccmorpam:
NOPANOK pacieTa Ha ydacTRe or MAoTHEH Yeborcapcroh I'DC o

| ‘Bepxrero ¥cnosa. I'ayCGHEH ¥ CKODOCTH TeYeHHS HA STOM YYACTKE -
onpefiesAlOTCH pacxofaMu BOXH uepes UYeGoxcapekyio IDC.: Ilpu
c6pocax Q=3000.m3/c cpeamsia rnybmma k Ha yyacTke paBHA 7,3 M, .

CpedHsA CKOPOCTh, TeueHHA i paBHa 0,26 M/c, Bpems szeraHaa oT

.. HeGokcapcrofi [3C no Bepxmero ¥Yciaoma cocrasiser -6 cyrT.
PaccuntaeM BpeMd Hauasia JeA006pasoBaHHA (HOHBJICHHH n.naBy-
uero Jinaa), NONBIYACH METEOPONIOTAYCCKAME AaHHHMH 3a 1986 T
(Taba. 3.1). :
" . Pacuer npomseemem no dopmynam (3.1) m (1.11). Hepnbte He-

ycmﬂqaaue HOXOJOAAHAS ¢ IEPeXOAOM cpexuell cyTouHOR Temiiepa- .

TYPH BO3AyXa IO Mereocranuud- Kasa#pb K OTPHUATEJLHEIM 3HAUe-
HusM oTMeueHH B-1986 r. B xomme oxrabps. Ho meETeHCHBHOE HOHH-
XeHHe TEMIEPaTyPH BOSJyXa HAuagoch BO BTOPOH Jexkale HOAGPA.
o Hato# Hauana pacuera mpuHato 10 HoAGps. B coorsércrema Co -
' _Bpemeﬂeu LoBeranus oT HHXHero Obepa UeGokcapckoli I'DC go -
.- Bepxaero ¥cnmona pacuerHHE mepHoi okaHympaetcd 15-nosbpsa. He-
X0jHaA TeMueparypa BOZH B HINKHeM -Ooede UYeGokcaperoir 'IC
9 nosbpst pasHa 2,2°C, cpeAinsast Temmeparypa Bo3iyxa ¢ 10 mo -
15 poabps 6——28°C ‘CpellHAA CKOpOCTh beTpa W=7l M/c (cu
’raﬁn 3.1). '
Onpenensnem napaue'rpu Bxogsimae B Gopmyry (1:11). Koscp(pa-
fimeHT £ onpegensierca no t1abxa. 1.6 B 3aBHCHMOCTH OT CPeAHECH TeM-
" lepaTypH. BO3AYXa H CKOPOCTH Betpa, oH papen .287 Jx/{cM2-cyrX-
~ Xrpax). B coorserctBuu ¢ puc. 1.1, -paccMaTpuBaeMHE Y3IacTOK
- oTHOCHTCA K padiony [, Ha cpemaiolo. xary mepmofa pacuera (12 Ho-
;- 46pa) mo taba. 1.1 onpenensem d=40,2 Hx?(cu* *CyT), HO B CBA3H
- ¢.TéM, 4T0. cKopocTs Betpa (7,1 Mfc) mpeBmmaer HopMy (5 'Mm/c), BBO-
Zam nonpasky no Taba. 1.2 Ad=—26 ,Ilm[(t:m2 €YT), CACROBATEINBHO
d=14,2 JIx/(cw?.cyr). CymwmapHaa ' papuanud . (raba.. 1. 1)

54




q o |9 g | ¢z 9. | 9 .w. 6's— | 6°0I— [ 8'8— | 1L | L'8— xhz
g |[.o 8 PR T 9 g | o |er | ¢ [o9— [rve= | 1308
L o | s e | 2 |8 | t o] o v | e | e |~ | el
8 9 L. L L L L 8 P | e | 9 | o' | ¥e— /st
e | s |8 [ o [0 [& [& |[¥e.|joe | 't [so— g5~ | I/
9 9 |.o 9 | 9 g | or n | ose— |an—| 96— | 26— | 0= IX/91
9 oz e e fu e |a | e |ve | oo— | o6— | Ixfa1
8 8 ot g 81 el [ 8 | e1— |se— | 15— | pi— _m.a X/
8 9 8 on | o | s 6 o 60 |81 Lo | o g'0 Ix/e1
o |: 0o or 01 g 9 | L ¢ 1'0. I gl ¥‘0 ‘e~ 1X/a1
8 9 8 8 g g 0 o | po— o9~ | 0% fou— Jooe— | M
2 L Z L |l o £ 8 ¥ g'g— | g'e— | 69 | g'e— 6's— 1%/01
h gy B by B h g gt | me b weaweds | %o B3l hyg LY} aavy

I'EBY “GAI0HKELGD BWIQD

2w ‘edisa quodony

7, ‘Briwsog pdiredamwe],

.

*1 gg§] BS IHESE)] HHNMALLOIOALIW OH SMHHET ouuuw..u..:..aonoo...ai

I'g vhavgop .

w
w -



o

469 lIJK/ (cm2 cyT), yne.nmuﬁ 'remlooﬁueﬂ I.B-OJ.'I.H c Jl(-)}Ke-M-

(Tad.n 1.7) gx=100 Iix/(cM?.cyT). ' .
Omnpepenuis KOSOOHIHEHTH o B dy: o~=6866 ,l.'{}l;l(cm2 cy'r-rpazr.),

@y=0,09. Hafizem . exp(—ao), exp(—2ao), exp{—3ag), ...

" exp(—nag) W BHYRCAMM PX paauomn, buryprpymsue s Hopmyde
. (L11) (raba. 3.2). ' AR

' Taﬁxut;a 8.2 ‘
Baiuncaenne snauennii 8 (exp [—(n —1) ao] —exp [—(n - i+ 1y ag))

DN

£ L8

. » N L=

o - - : 3

Ilara T T T4 & L
£ .elz. % ] U

’ Ll [

g | 53 | % S
10/X1 0,638 0,583 0,055 55 —030
11/X1 . 0,698 0638 .| - 0,080 - —64 —0,38
12/X1 0,763 0,608 © 0,065 0,1 0,01
13/X1 |- 0835 0,763 0,072 0.9 - 0,06
145X1 0,914 . 0,835 - 0,079 -+ -13 —0,10
©15/XT '_ '1,000 - 0,914 0,086 —d4.9 —0,42

v

" CYMMHDYS HOJIyYeHHHe B. Taﬁ.mn;e SHAYeHHS B a'rore no.nquu.

—1,13°C, TloacraBuB BCe YHC/IOBHE 3HQUEHUS CAATAEMBX B ¢op-
-Myny (1.11), ronyuum B JAeBofi wacTh uepapencrsa (3.1) ¥,=0, 35
- Hafigem 3Hauenn® npaBofi HaCTH HEPAPeHCTBA ITO NAHHHM Ea 19 u
15 Hoabps. Temneparypa- Bosiyxa O==—54"°C, ckopocTs BeTpa
w=13 M/c, ckopocTs Teuenns ¥==0,1856 Mm/c. ITome3ysch rpaduramu

Ha puc. 1.5 ' 1.6, ompegennM sHaueHue . B,=-—3490 ,[lll'l(/(cm2 cyT), -

a,=10 547 ,[[}K/(CM2 cyT), oTCIOAa Ba/a,==0,33..

fiogcranasa PpaccHATaRBble 3HAYCHAA B JIBBYIO | ApaBY0 4acCTH

nepasencTBa (3.1), BUNEM d4TO JexA - B pafiode Bepxmero ¥Ycaona

15°noabps we nosBuTcA. Ho BesiepcTBde. HE3HAUHTEABHOIC Das/AHYEA .’
neBOol M NpaBoOk YaCTH HepaBeHCTBA M OXHIAEMOTO AaflbHEAmero -

noxonofauds 16 Boabps, NenaeM BHBOL, uro nen B pafioHe . Bepxuero

 ¥énoHa MOMKET HOABHTBCH K yTpy 16 aoaﬁpa DakTHICCKH . riosm.ue-_

_HHe JibAa ¥ OTMEUeHO 16 HoAGps.

-

Hanee onpe.neuaem ,[La'ry HaCTYHJ'IeHHﬂ ASAQCTaBA HA STOM, ytlac'm“e_

Bo.no:(paumuma Paccuntnpaem o6pasoBaHHe JefocTaba Ha 21 Ho-

a6psa, [lupuna pofoxpannakma s creope Bepxnéro Yeaona b=2300 u,
ckopocTh Teuenns ¢=0,185 M/c, ¥, O_ onpepeasieM cO XHA NOABACHUS

. Abid, T. e. ¢ 17 mo-2]1 Hoaﬁpa Cornacuo nasasM Ta6r. 3.1 oHa paBHa

31°C. YcxonHHe NaHHHE ROACTABHM B dopuyay (2.1) ¥ noayyum.

eﬂp ——"6 C

‘PakTHIECKH Temnepa'rypa Bosayxa ' 21 Hoa6psa .GbuIa” paBHa -

'--8 9°C, 1. e. JHAYHTENBHO HHIKE Kpumqecxoﬁ a cne,u.ona're:lbno

BGI.
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B ator Aenb Ha Kyfi6HmesckoM Bomoxpananrme B pafione Bepxsero’
Venona gonxeu o6pasoBaTeca JAeAocTas. B 3ToT AeHb JeloCTaB 3A€Ch
. H YCTAHOBHJCH, )
3.2.4. OusHKO-CTATHCTHYECKHE (SMIBPHYECKHE) SABHCHMOCTH
AASl KPATKOCPOUHLIX MPOrHOBOB 3aMep3auHs BOXOXPAHHIHN]

[Ipn HaiHUHH MHOTOMETHEX HaGJOACHHAi HPOrHO3 Hadaja AeHo-
CTAB2 MOXHO COCTAaBAATh C NOMOINBI SMIHPHYECKOR 3aBHCHMOCTH |
-{3]- I'pu sTOM ciexyer BHSBHTH LBE¢ 3aBECHMOCTH: - - '

4) 3aBHCHMOCTh MHHRMAJBHOH CYMMH CPeAHHX CYTOYHMX OTpH-
HATeABHHX TEMIEPATYp BO3KYXa, HeOOXORAUMON InA Havana Jeno-
CTaBa, OT HAYANBHOH TeMrepaTypPH BOXH

(S O hum=f0), (310)'

- 6) 3aBHCHMOCTE xpnm'lecxoﬁ TeMOepaTypul BO3Ayxa, HEOGXONH-
Moﬁ Oas Haqa.na Je0CTARA, OT CKOPOCTH BeTpa

~ T ep=f) @

Ha rpadmx saBucusocts (3.10y nas xaxporo cayuas JefocraBa
HaHOCHTCA- Touka (Oo, X,0.), npruyeM Y O_ NOACYATHBAETCA 34
BpeMs OT Ilepexofla TeMNmepaTypH Bosayxa uepes 0°C jgo mavaxa
aepocTaBa (skiounTensHo). HanbHefimee mocTpoeHHe STOro Tpaduka
# rpauka sapHcHMocTH (3.11) BHUOCARASTCS AHAAOTHYHO NOCTPOE-
HHIO TpaQEKOB 3aBHCHMOcTei Ha pHc. 2.1 H 2.2, onncalemomzsir
B o, 2.2.2 HacTosmlero BHNycKa.

[Ipornos madana JMexocTaba ¢ NOMOWIBIO STHX 3anncnuoc'reﬁ co-
CFaBJSETCH B CHe/YIOMEM TOPAKeE. _

Mo sapucEmoctd. (Y O-Yimm=F(0o) HAXOZMM  SHAueHEe
(X O-)snm, COOTBETCTBYIOWCE TeMIepaType BOXH, HabaoxasBiefics
HaKaHyHe NepeXofa TeMmepaTyphl Bosgyxa uepes 0°C. Ompegensiem
HaTy BakoljieHnd STOH CYMMH OTPHIaTeAbHHX TeMmeparyp. [lo sa-
BHCHMOCTE Oxp=f(w) ompepeasiem TemmepaTypy BO3Ayxa, RYXHYIO
AJIS HARYaJa JeJOoCTaBa B JeHb HRKONJAeHHA (3 8- )wmm.

Ecan cpefHasa cyTOYHas TeMmeparypa BO3AYXa B STOT MeHb IO
NPOrHo3y pasHa HAH HHXe ONPENEJCHHOTO TAKHM 06Gpa30M 3HAaYeHHS
: pr, AeA0CTAB" CllefiyeT OXMHAATH B AeHb HAKOIIEHHS { O_)uan.

Ecnu Xe TeMpepaTypa BO3LyXa B JieHb HAKONJISHHS 6_) oxu-
"AaercA BHIIe KPHTHYECKOH, TO MO 3aBHCHMOCTH enp-——f(W) ompefe-
afgeM BOyxp NS CASAYIOINETO JHT H CONOCTABAAEM e¢ 3HaYeHHE ¢ OXKH-
‘RaeMOR B STOT JeHb TeMfNepaTypoR Bosxyxa. Taxk NocrynaeM A0 TOro
AHS, B KOTODHMA OXHIaeMas Teunepa'rypa BO3AyXa 6yner parua miu
HEXE Bxp .Iulsl 9'roro )J,Ha.

R

3.2.5. Toquoc'n. NPOrHo30B 3auep3anua nonoxpaunnum
C HCHOJAB3OBAHHEM- UPOrHO30B NOTONE

Hpornos Havaja JeHOCTaBa Ha BONOXPAHWJHINAX, KaK HOKA3aHo
BHIIE, COCTaBAfieTCA Ha OCHOBe pacuerHoro MeroZa lllyaaroscroro
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C HCﬁOJIbSOB&HH&M nporaodsa TEMHQPBTYPH BOB}IYX& H CI(OPOC‘TH Be'rpa_ .

Ha b cyT.
. PaccMorpenue onpan,nunaeuomu coc'raa.ueanux ouepa-ruanux
- mporeo3os {}] mOxasano, 4To OHa JHIID HEMHOTO HHXe ONpAaBAHBae-

MOCTH NPOTHO30B {IOSAIBJNCHMSA - JbAA Ha PeKax H cocTabaser 929
OpH cpeAHedi KBaipaTHYyecKOd - morpemiHocTd 1—2 -cyr. ‘TlogpoGHEi

" aHaAH3 NPHYRH HEOHPABAABIIMEXCA NPOrHOSORB l'lOKﬂS&-TI, 470 B IOZAB-
AgiomeM GONBIIMHCTBE cJlIydaeB 3TO HelnpeAYCMCTPeHHOe HOTeNJIeHHe

Ha 4—Db-e CyTKE moc/le BHIYCKA NPOrHO32, HHOTAA CONPOBOXAABINEeCS |
H YCHJCHHEM BeTpa, NPENSTCTBOBABIIHM OGPA3OBAHMIC JEHNOCTABA.
Ojinako mHabaroaeHHs MOKAsalH, UTO AdKe SHAUHTEJIbHAA CROPOCTS
Berpa MIPH HESKOH TeMmepaType. BO3LYXa He IPHBOXAT K G0ABLIOH -
sagepxkKe ofpasoBaHHA JefocTaBa. B Takmx cayyasx B HOBepXHO-

CTHOM -C/Ioe BOAN o6pasyercsi GOJIbLIOS KONHUECTBO BHYTPHBONHOTO
Ab{a, KOTOPEIA npu OcnalieHn¥ Berpa. Ccpasy CMep3aeTCH B CIJIONI-

HOW JMeASHOH DOKPOB. ‘HenpepsBHO Ke = Goapllas CKOPOCTL BeTpa,-. .
0cOGEHHO NPH PE3KOM NOXOMONAHHH, PEAKO CcoXpamserca Gornee

cyTok. [T09TOMY rs1aBHEM HCTOWHMKOM -KPYMHHYX NOrpemiHocTel npo-

' THO30B Hayaia JIeZOCTaBd ‘SBASETCA HETOYHOCTs NPOTHO3a TeMMepa- -
' TYPH BO3RYyXa Ha NocAexHHe AHH ero 3abmarospemensocta. Ha Bogo-

" XpaHHAMINAX OHA Yalle BH3HBAET SHAUHTENbHHE MOrpelHOCTH JeXo-
BOTO MPOrRO3a, YeM Ha. PeKax, MOCKOJBKY H3-3a GOJbHIOA rAySHHH H

" Menpmef TypGYNEHTHOCTH NOTOKA.B BOZHON Macte BOJOXDAHHJHINA

COXPaBACTCA SHATHTEJbHbIA 3anac Temaa, NPATOK KOTOPOTO K MOBEpX-
. HOCTH HapyllaeT HepaBercTrO (3.1) naxeé NpH 3HAUHTENBHOM TEMJO-
“oraate B, OcoleHHo. 4acTo HOXOGHAR- CHTYallAs BOSHHKAST HPH

paHHeM HHTeHCHBHOM 'NOXONOXaHHHM. B Takdx ciydasx BHIyCKarh |
NPOrEos Havaja JefocraRa clefyeT jsumb OpH GoAbwIofl CTemeHd

. YBEPEHHOCTH B YCTOHUHBOCTH HH3KOE TEMUEPATYPH BO3AYXA B AeHb,
KOTfa HO pacyeTy OXHAAeTCS BHINOJHEBHE ycaonuﬁ wpasonaﬂns
fepocTasa. - .-

Ha osepax, rae umetorcs MHOI‘OJIETHH& paas HabmioZennfd, B page

-chyuaeB HMEIOTCA . SMIHPHYECKHe | 3aBHCHMOocTH. HMx npHMeHeEne =
. B ONEpPaTHBHOH NPAKTHKE ZAeT YAOB/CTBOPUTENbHHE pesyiabTaTh. Tak -
' OPOTHO3H NOABJCEHA JbJa H Hauaja AcAocraBa Ha OHEXCKOM o3epe

COCTRBJIS/IACE: 10 TRKHM 3aBHCHMOCTAM ¢ 1963 mo 1982 r. = onpap-
' Kajdes cOOTBeTCTBeHHO Ha 86 u 80 %.

Crnegyer, OLHEKO, OTMETHTH, 4TO npn BOBHHEKHOBEHHH HéOﬁXO,[;H-
MOCTH B paspaloTKe MEeTORHMKH KDATKOCPOUHOrO IPOTHO3A_ 3aMep3a-

© HMA 03epa AAH BOJAOXPAHHNWILA, AdXKe NPW HANAYHH pAna HAGHONe-

- HEfl, HenecoofpasHO HCNQMBIOBATh PACUETHHE MeTOX, HanGolee HOMHO
oTpaXaomelh drsAYecKylo cYmHOCTE MPOUECE? JEAO0GPASOBAHHA A

. BMeloIMf BHCOKYI0 TOYHOCTH. IlokasaTesbHO, HTO NpHMeHeHHe pac-

HYETHOrC MeToAa AMAf MNpOrHOs& NoABACHHA JbJa HA -TOM Xe OHE}K--
CKOM osepe, Havyatoe B ig T, OPHBEJIO K MOBHHICHHIO HX ONPAaBIH- -

BaeMOCTH ,no 96 %.
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l"JlaBa 4. ﬂpomos TOJI[[IHHH S
Jre,u,aﬂoro noxpona o o
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. ITporHOSH. TOMNEHE HEATHOTO MOKPOBA PeK, 03ep H BOAOXPAHH-

JIHHI—-—BGCBM& amyanbuuﬁ BHI NPOruosos, ﬂOT]JeﬁHOCTb B KOTOPHX

"B noclefHee BpeMs CYUIECTBEHHO Bospocia, JTo CBH3AHO ¢ pa3sp- -
THEM HapOLHOrC X03ffCTBA CeBePHHIX M BOCTOUYHHX pafioROB CTpPaHH, -
rAe /AejAHHE JOPOrA (aBTOSHMHHMKH) BO MHOrHX -MeCTax HABASIOTCS

BaXHeHINHMH TPAHCTIOPTHHMH NYTAMY. Boapwofi mATEpec X Hapacra-
HHIO JbAA B HAUaALHH{ TIEPHOA JIEAOCTABA CO CTOPOHH peuHOro Quiora

CBA3AH C OCYHICCTBJICHHEM MepOmpHATHR N0 OPOAJEHHIO - HABHTAIUA.
' 3afiHTepPecOBAHH B TAKHX -HPOrHO32X OPraHASALHHM, OCYISCTBIMIOINE

NPOKAAAKY TPySOMpoBojAOE H APYrue paGoTH B pycae co asaa. [lo-

. 3TOMY YCOBEPHICHCTBOBAHMIO METOAHKH MPOTHO30B TOMLIMHM JbAA,

PEryJifipHOS COCTaBJicHUe KOTOPHX ¥ Hac B crpane Hazaro ¢ 1939 r.,

Y}J;e.ﬂﬂJIOCb H y,me.lme'rca B nocnennne J.I.Ba .necsmmemﬂ GOJlbIJIOB_,

BHAMAHHE, - .

4l ‘dakrops, Oﬂpenenmoume Tonmnny o
.ne,n,nﬂoro NOKpoBa A R

:

Toamusna ‘J_l'enanom TOKPOBA Ha DEKdX, 03epax W BOZOXPARHIAMAX

33BHCAT OT KoMIOJekca THAPOMeTEOPOJIOTHUECKAX YCJIOBHH, KOTOpHE
ONpeReAsoT TenJoOoOMEH yepes BePXHION H EHXHIOK MOBEPXHOCTH

JAbfa ¢ BEemHHM mpocrpaHcTBoM. HanGonee cymiecTBenHOGe BIMAHHE.
'HA TOJMIMEHEY JbAa OKASHBAIOT SJEMEHTH - METEODOJOrHYecKOro pe-

KHMa — Teunepa'rypa BO3JYyXa, KOJHUECTBO ocamcoa, CKOPOCTDL BeTPA,
06JIauHOCTE M TAKHE I‘HJIPQJIOI‘H‘IGCKHC 9JleMeHTH, KakK CKODOCTE Teue-

_Hus ‘BOXH, Ty0kHa BORHOIO 0ODBEKTA, MHTEHCHBHOCTh npmoxa no,u;--' ‘

3eMHAHIX BOX.

Bapuanna TOJIII.IKHH JIEAAHOrO l'lOKpOBa no aKBaTOPHH SaBECHT'
0T - HEO.ILHOBPEHEHHOCTK YCTaHOBJ_IeHl‘IH_ ACAOCTABA, HAJHYHA TOPOCOB
H CKONJeHHH. Jpha, oﬁpaaonanmuxca OPH OCeHHEM JIeII.OXO)ie, TPaHC-

GopManmA CHeXRHOrO; DOKPOBA Ha JAbKY, NEPLIPYSKH CHETOM JEAAHOTO
HOKPOBA ¢ NOCASAYIOIHM OGPA30BAHKEM CHEXHOTO JbAa, JOKANLHHX
BEIXOAIOB TeNNHX IPYHTOBHX H RPOMBIIIICHHHIX BOXA, HAJNEZHHX SBJe-

Huft. Bee sTH $ARTOPH SHAYUTENLHO HSMEHSIOTCH NO AKBATOPHEE POK,

03€p, BOXOXPAHHIAL, NOITOMY B mpefiesiax faxe OXHOrO y9acTEa PeKd

HIH OBHOTO BO.II.OEM& TOJMHAEA JRIA MOXeT GHTh CYIIESCTBCHHO pas-'-

ayqgofi. Tax, MHOI‘O‘!HCJIEHHHE HPOQ)HJIBHHC H3MEpeHHA TOMIHHB

" AbAd NOKa3adH, 910 Ko3dh(ruuenT ee Bapuanuu Cy =0/, (o-—cpe,u-

HEE KBAafipaTHYCCKOS OTKAOHCHHE OT CPENHEro. SHAYEeHRA (Ha opo-

¢uie), Hanpumep; Ha KyHOHIIEBCKOM BOAOXDAHUAHIE cocramaer,'
0,2, Ba PHGHHCKOM-—-O 14, COTHacHO paﬁo're [3] :
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YBennuerne TOAMAHK KPHCTAIHYECKOTO JISAAHOIO IOKPOBA IPO-
' HCXOZHWT ¢ ero HHXXHef NOBePXHOCTH NyTeM TpeBpallieHus B Jel oX-
ZAXKACHHOA BOXH, HAXOASmElicss mOA JeAAHHM MNOKPOBOM. Doabimoe
BAUAHME HA YMeHblIeHHe HAPACTAHHA TOMMHH JeANHOTO NOKPOBA
OKa3HBaeT CHEeXHHA DOXPOB Ha JAbAy. TenJonpoBOAHOCTh CHera
8 cpemuem B 10 pa3s Meupilie TeNAONPOBOLHOCTH apia. OHA TECHO
cBAsana ¢ NJOTHOCTBKS CHera coo'rnomenueu

Ae=002843, - @

rae Ac -——TeHJIOHPOBO,I[HOCTb cuera, Jx/(cm-c- rpan). po-ero IJIOT-
HOCTh, TicMe.

[Tputox Tensia oT BOAH K HHXHel IOBEPXHOCTH Jle.u.ﬁnoro no-
KpoBa HAa -BOJHHX OOBEKTaX, KOTOPHA 3aMeAAseT HapacTaHEe . JApja,
IDPOHCXOAHUT BC/ACACTBHE NMOCTYNJIEHHA TenAa oT AHA H OT TPYHTOBHIX
- BOZ, B pesyArTare HporpeBa BOOH MNOJ, ZeflcTBHEM COMHEUHOH panya-
UM ¥ JUCCHNANMM 5HEPTHH ABHXEHHS BoAb., [IpOHHKHOBEHHE COMTHEU-
HO# pajdalWH 4epes JeLRHOH MOKPOB B BOAY NMPAKTHYECKH CKAasHBa-
€TCcAd Ka HapacTAHRH JEAAHOrQ NOKPOBA TOMBLKO HPH OTCYTCTBHH -CHEra
_Ha jbay. B nauaapuuit mepuoj sneXocraBa OHO HE3HAWHTENHHO H3;3a
" GOJBILOrQ SHAYEHHS a.nb6e)10 H MaJoH OpOAOMMHTENBHOCTH CBeTO‘BOI‘O

Eust. Temno AuccunaynA SHEPrHH [OTOKA CYIIECTBEHHO CKa3bBaeTcs .

* TOJBKO Ha TOJLMHE JIEASHOTO HOKPOBA TOPHHX DK H MOPOKHCTHX

yaacTKoB paBHHEHHX pek. Temno, MocTymaiomiee OT AHA, yMeHbIIaeT
HapacTanHe JbAa Ha pexax esponefickofi yactu CCCP B cpegnen Ha
.10 ¢M, a Ha MaJONPOTOYHHX YYacTKaX BOAOXpaREIHH — Ha 5—8 cM
sa sumy. IlocrynjeHre TPYHTOBHX BON B BOJOeMH OGHYHO KOHIEH-
TPHPYeTCA Ha OTAeNbHHX yuacTkax. MMenro ma HEX naGaionalTcs
ofu4HO ToHKHH Jex ¥ noanubH. Ha osepax Bo,noxpaummmax pob
IPYHTOBHX BOZ SaMETHA JHIIb B MPUOPEXHON 30KE.

Kpome kprcTanauueckoro Abga HAa BORHHX ofbekrax NpE ompe-
JeNICHHHX YCJOBHAX oOpasyercs cHeXHuH H 1myropoft Jjen.

CHexxHHI Jlef BOSHHKAaeT NpPH 3aMepPSaHuH BOAH-B HACHIIEHHOM
€10 cHere Ha JieaaHofl noBepxHocTH. CHEXHHI NOKPOB cMayuBaeTcd
BOLOK B HEpHOA OTTeNeNH KaK OCaAXaMH, BHNAJAIONIAMH B BHAE
AoXpFell NAM MOKPOro CHETa, TAK M HEHOCPEJCTBEHHO OT TASNHHS CHETA.
" CHexHu aeq oGpasye'rca H TOTAa, KOIZa Macca CHera, BAKONHBINe-
rocsi Ha JbAY BOJOEeMa, OKASHBaeTCd LOCTATOUHOH, 4ToGH 3acTABHTL
JeAsHON . MOKPOB TOTPYSHTHCA MOJHOCTBIO B BOAY, KoOTOpad HauM-~
HaeT BHXOEATL H3 CKBOSHHX Tpeman H npopyGell, HacHmas HHXHRE
CJIOH_CHera.

l]lyronoﬁ aen ofpasyercs OyTeM npoMep3aHHsd cKonHBmeﬁcﬂ oog
AeNAHLIM TIOKPOBOM IIyrH. FHTeHCHBHOCTL HAPACTAHHS HIYTOBOCO
JbJa 33BUCHT HE TOABKO OT TOOJIOOTAAUHM Yepe3 NOBEPXHOCTb JIbAA,
HO W OT NJNOTHOCTH H TOJLHUHK CJXOA HIYTH.

Ha ywactkax pex, rie B NepHOA OCEHHETO Jle,uooﬁpasonanm Ha-
‘GabaaeTcsl 3HAYMTEJbHOE KOAHUECTBO HIYIH, €€ BAMSHHEe Ha yBeJuge-
nde ofmfell TONIMHMHH JBAA BeCchMa CymecTBerHo. Oua. HOBHINAET HH-
- TEHCHBHOCTD Hapac'ranua sz.n.a B cpenmeM Ha 20 % [2].

. : T, - . .6l



4.2. FpOrRosH TONMHE JERAAHOr0 NOKpOBa
¢ HCNO/L30BAHHEM NPOTHO3A TEMIeEPATYPH BO3XYXa

Kpamocpo:mne NpPOTHOSH TOMIHAH MCHAHONO LOKPOBA COCTAB~
. JISllOTCﬂ ¢ 'HCNOJNL3QBAHHEM INPOTHO3a TeMnepaTypH Boaayxa. Has
5TOH LJH CYMECTBYET PAA PACHETHHX MeToAoB. BHOOp MmeTona, mpu-
MeHeHﬂe 'KOTOpOro HamboJee Ieecoo0pasHO B KAKAOM KOHKDETHOM
" enyuae; BaBHCAT: OT OCOGeHHOCTER BOXHOTrO OOBEKTA, 'KAJeHKAPHBIX
CPOKOB, Ha KOTOPHI€ COCTABJIseTes NPOrHO3 (HadaapHbifl epHON noche
YCTaHOBJAEHHS JNe0CTaBa HJIH NEPHOJ HAPACTAHHS JbAA A0 MaKCH-. -
‘ManbHOH TOANMHH), OT HEOGXORMMOHA TOYHOCTH IPQrHO3A H HAJHUHS .
HCXOIHHX RAHHBIX, a TaKXKe OT BO3MOKHOCTH HCHOJNb30BaHHS IBM.

Han6oaee fipocTolfi: B pacnpocTpaneHHHA ¢OOCO6 MPOTHOSA TOJM- -
. IHAK AbAa Ay — APAMEHSHHE JOKANbLREIX sunnpnqecxnx rpaquos H
_ ANDPOKCHMHPYIOMWHX BX cpopuy.n THOA _ . :

ha=k|Z6_[, . 4.2

rae Y 6. — cymMa. cpenm-:x CYTOUHHX 3HAUEHHA OTPHUATENLHOR TeM-

. JepaTypH BO3JyXa, CUKTAs CO JHS NOXBJACHHSA NJaBYUero Jbja Ha
yuacTke X0 3ajaHHOR ZaTH; K, 11— K05QGHUHEATH YUHTHBAIOWHE

. B HESBHOM BHJe BJHAHHE HA HapacTaHHe JbJa CPEAHHX 3HaYeHHH

BHICOTH CHEXHOTo' MOKPOBa Ha ALY H NPHTOKA Tenxa K HiDKuell 1o-

"BEPXHOCTH JIeAsHOrO NOKpoBa. ITorpemtocTd pacuera mo TakuM ¢op-
MyJnaM SHauNTeJbHH, TaK Kak B HHX He YYHTHBAETCH KOJNAYECTBO BH-’

. magaiomerc Ha .ne,u cnera, KOTOpOe cymec'raeuuo uauenae'rca OT TOAa
"K roay.

Heckoapxo ayuse pesynmam no.nytlamcsl npu HCHIOAB30BARNE
- 9MNHPHYECKHX "3aBHCHMOCTef, NPeiCcTaBACHHHX B BHAE CepHil Kpa-
BHX, KaXfasd H3 KOTOPHX COOTBETCTBYET onpe,ne.neanmu SHAYCHHAM -
~ BHCOTH CHEXHOrO MOKPOBA HA JIbAY. ’

‘Bonee nepcnexTUBHEME ABASIOTCA PACUETHHE METOAHKH, B ocnony
KOTOPHX TOJIOXXeH MeToA Tenyosoro §ajanca. OHA NOSBOASIOT TOYHEE
CYYHTHBATh HSMEHEHHA HPHTOKa TemJa CHH3Y, COCTOAHHE CHEKHOro
HOKpoBa H IIYTH NOXO JbJCM B Npouecce ero mapacTanui., Kpome
. TOr0, OHH HE TPeSyIOT BHIOAHCHHS cneunanbnux paspaboTor i
Ka}mom no,u,ﬂoro Oﬁ'I:eKTa ]

4.2.1 Ocnonu me‘ron.uxn pacqera m.nnmnu aennaoro NOXpoOBa -

B ocnony meroza pacqua HapacTaHds .ue.u.anoro NOKPOBa ¢ HHE-
Hell. MOBepXHOCTH Ha - MaJONpOTOYRHX BojoeMax B. B, [TrorpoBruen:
- [4] momoxeno pemetne nudepeHIHANLHOrO YPABHEHHS, ONPEACNTIO-
INEro Hapacraune JbZa 3a npouezxy‘rox Bpemerm d'c 111 8 c'ranuouap-
- HOM pexumMe npouecca. _ ,

<

N . -—aﬁJI : Ly
Lp;,dh,.=1 -FH‘.T:.MT!I:dr’ ‘. (43)

Toe 'L — rennota aepooGpasoBanud, Jx/cms; 'pn—namnoc'rb .ubJJ,a,
r/cms' ha-—'ro.vmmna m-,ua B HavdaJe pacqemoro nepaona, cM;y hc—- .
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BHICOTa CHeTa Ha JIbAY, cM; Oux — TEMIEpaTypa CHEXHOH HAH JeAd-
HOR mnopepxitocTH, °C; Mg A¢ — KO3PQHUUHEHTH TeNAONPOBOXHOCTH
aepa u cuera, JIx/ (cu c-rpax). 3aaMenareap popMyan (4.3)— ren-
JIOBOH 3KBHBAaJIeHT CHEXKHO-AEASHOrQ NMOKPOBA, T. € TOJIIHHA JbAA,
N0 TeIJIONPOBOAMAMIeH CNOCOGHOCTH SKBHBAMIEHTHAS CHEXHOMY H Je-
ASTHOMY TIOKPOBY BMecTe B3ATHM (7,).

TemnepaTypa NOBEPXHOCTH - CHEIKHO-JIERAHOTO IOKPOBA. BHYHCJA-
eTcsA ¢ NMOMOINBI0 YPaBHCHHH TenJioporo OajiaHca 9TOH NMOBEPXHOCTH.
PacueT ee npoOBOAHUTCA NOCAESAOBATEIbHEIM NMPHOIHKEHTEM, IPHICM Ha
- IIepBOM STame TeMmepaTypa NOBEPXHOCTH JIbAa (caera) mpupapHuBa-

eTcd K TeMmepaType Bos3Ayxa '

0M=et

Has o6aerdeHdss MAcCOBHX PAaCcUeTOB MO 3TOMY METORY COCTAB-
* JeHH cneyHasabHHe Ttabaunou [5]. Pacuer ¢ npAMeHenmeM Tabamn
BefleTcH NOCHeAOBATENbHO 3a OrpaHHYEeHHHIE OTPe3KH BpeMeHH, Ha
MPOTAMEHHE KaXAOT0 H3 KOTOPHX NMPOLNECC MOXKHO CYHTATh CTalHQ-
HapusiM, OCTAHABNHBATHCS HA STOM MeTOJe pacuera me GyneM, Tak
KaK OH NOAPOGHO H3JOXKeH B mnpeaucaoBud K TabammaM. OTMeTHM
TOABKO, YTO €rc HeUeaecooGpasHO NPHMEHATh HPHM pacdeTax Toxd-
- [MHBl JIEAAHOrO MOKPOBA B HawaJbHHH NEPHOA NOCAE YCTAHOBJIEHAH -
Aepocraba (TOMOHHH JbXa MeHbue 0,3 M), a Tagxe upn BOSMOXK-
. HOCTH 06pa3soBaHHs B pycie NORJAeAHOR INyTH.

) Hans pacdera HapacTanus JeAAHOrC MOKPOBA Ha pexax pexoueu—
Ayercsl HCIONb3oBaHHEe paspaboTaHHof Ha ToR JKe OCHOBE METORHKH
pacuera, yunTHBalomeli HaAuyHe noAnenHofi myru [2]. Tax KaK H3-
MepeHHS KOJHYeCTBA IIYTH Ha THAPOJOrHYECKHX TOCTAX MOYTH He
NPOHSBOAATCA, CTENEeHb 3AMIYTOBAHHOCTH PYC/I& PEKH' PeKOMeHAyerca
ONPEAeNATh IO SMNHPHIECKOH 3aBHCHMOCTH, aNiipOKCHMHPOBaHHOH
ypaBREHHEM :

@/o=020AH —48," - @y

rae o — naoiaxb BOZHOTO ceqerms, 3aHqTOrO WYrofi, M%; @ — ofmas
naomanb BOJHOrO cevyeHus, M3, AH — pasHocTs MeKLY CpelEHM YpPOB-
HeM 3a mepBHe 3 CYT JeAOCTaBA H HAHHESIIMM [PEAIeAOCTABHHIM
YpoBHeM,

. B’ ToM cayuse, eclE BHUHCAEHHAf SaliyrOBAHHOCTb DPYCJAa' PeKH
. npepumaer 30 %, ee HeOGXOAMMO YUHTHBATD. Pacqe'r pexouelmyeTba
BECTH 110 CJCAYIOLIHM -Ghopmyaam:

a) HPH OTCYTCTBHH CHeXKHOrc MOKPOBa Ha .nb.ny

i ha=0,02(3 ©_)"*%, o (4.8)

rae E 9_ —— CyMMa CPEAHHX CYTOYHHX OTPHIATEABHHIX Teunepa'ryp
'BO3ZYXA €O AHA.NOABJIEHHA NABYUEro AbJa;
6) NpH HaJHYHE CHEKHOTO NMOKPOBA HA JbAY

hmn

A= nm+(Em)kc E"“"“"""” {49
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rae Rm— xoaqupnunen'r Y'-IHTHB&IOII(HH BIHSIHHE nome,unoﬁ yry
(npn ee orcyrereun Rm=1); n— fepéxoxnnfk Kosdduuuent or TeM-
mepaTyph BO3AYXa HA-METEOCTAHUHH K TeMmepaType CHeXHO-JeRAHOR |
" IOBEPXHOCTH; Ay — KO3(HUEEHT TeNJAOHPOBOAROCTR JAbAA, PaBHHI -
1900 Hx/(cm-c-rpai); Ac — KO3PPHIUEHT TENACNPOBOAHOCTH CHEra,
BHUACAAeME no QopMyae (4.1); Az — BauanbHad TOAIAHA JieAs-
" HOTO .NOKPOBa, CM; Ac— BHCOTA CHEXHOTO NOEPOBA Ha JAbAY, CM;
Y. gaf (Lpa) craupanue . Jppa’ ¢ Haxpefh TOBEPXHOCTH, CM; S gn—
CyMMapHHH TNDHTOK Teii/la OT JOXa K HAXHeH MOBEPXHOCTH JAbAA,

g H"‘“—-\ —— :
ol _‘_é\\\ -
I I s R
- . H"\ NN ey
. , ConeSovs|
- ' Py T Paec. 4.1, Sannmom xosd:cpn-
. _ . . o5 _ HHeHTA' Ry OT m&g‘a CYTOK Of
8w w40 00 120 Tegm ﬁ:,‘:“;;r:,‘“g;?““ ¥ mnoTHO-

,be/ (cu’—cy'r) L — rennora ue.aooﬁpasonannﬂ, 335 le(lr, pg — IAOT-
' HOCTB MibJa, PabHasg 0,92 rfcms. -

3navueHrs BXOASIHX B 9Ty (DOPMYAY NapaMeTpor km, 7, E Ga
~ oUpeNeNAIOTC NPHGNHIKEHHO ¢ NOMONILID SMAHPHUECKUX SABHCHMO-
creft (rpagukos), npusoauMHX - HExe. KosdpuunenT Aw A0BOABHO
 -IJI3BHO H3MEHETCA B TEYCHHE MEPHONA JIEAOCTABA OT MAKCHMANBBHX -
3HaUenHdl B Hauaje_ JkeA0CTaBa A0 MHHUMAJIBEHX B €ro KOHIE, 3TO
COOTBETCTBYET MOCTEHEHHOMY YMEHbINCHHIO KOJAMYECTBA UIYTA TOf, Je-
AOAHHEM . TIOKPOBOM. 3T0 MO3BOJAET ONPEReNATh ero mo rpadHry Ha
puc. 4.1.. HavaxbHoe 3RaueHHe IVIOTHOCTR INYTE ¢m (Macca IUYTH
"B KyGHIECKOM MeTpe CMeCH WIYTH ¢ BOZof), ec/liE HeT cHenHafbHHX

uauepeﬂnﬁ npuHuMaercsa pasuo#h 0,30 rfcMd.

Ilepexonnkit RosdpdunEenT # HPH MaXok sxnuna.nem*noﬁ TOJMIUIMHE
Jbja hy< 40 cM 3aBHCHT-OT M M’ CKOPOCTH BeTpa, KaK NOKasaHO Ha -.
puc. 4.2, Ilpy Gosbuinx sHaueHwsx R, OCHOBHOE® SHaueHHe npuoGpe-
TAeT PAaAMANHOHHOS BHXOMAXHBaHHE H 1 c.nenyeT OUPEAEAATS™ HO
pHc. 4.3 B 3aBHCHMOCTH 0T 06J24H0CTH H Hp..

CyMMapunli UPHTOK TemAa OT JIOXA PEeKd 2, §x paccqu'maae'rcx--

- KaK TpOH3BEACHHE cpe,nnel‘o CYTOYHOr'O IIPHTOKA TENNIA B cpennnﬁ w

AeHb PacueTHOro NePHOLA ¢y HA YHCIO CYTOK B 9TOM meprofe. 3na-
UeHHE ¢q ONpeleNsercs N0 pHC. 4.4 B 3aBHCHAMOCTH OT cpeamedl ruy-
GHHH YUACTKA PEKH H KONHMYECTBA CYTOK, NPOMENMAX OT NOABJICHAS
JMBfia Ha 9TOM y9acTRe J0 CePelHHH PACYCTHONO MePHOFA. .
[lna pacuera sKBHBaNeHTHOH TONIIHHH JbA2, T. €.~ 3HAMEHATeNd
nepBoro uneda npasofi wacTH ypapneHus (4.6) meoGxomuMo ompene-




i

JHTH CPEAHIOI0 BHCOTY H IVIOTHOCT: CHEJKHOTO NOKPOBA Ha JAbRY, 2 BO
MHOTHX a8x U TOALIHHY oﬁpasonasmemcﬂ 3a pacqe'ruuﬁ nepzon

CHEKHOTC JibAa.

R
1

08

8%
2 | 1 1 J
% o7 47 0F T #
. Pre, 4.2, 3asucEMOCTD COOTHONIERHH Tenneﬁam nosepx-
. HOCTH CHEXEO-NEAAHOTO NOKPORA H BOJAYXA fis= '~—9nf- pE

sandft TonmuKe ALAI OT SKBHBaieHTHOR -ro.umnnu abnz hs
. H CKOPOCTH BeTpa @,

HJIOTHOCTB BHiIaBI!Iel‘O Ha Jaen cnémero CHEra Onpegenisgerca B oc-
HOBHOM CKOPOCTRIC BeTpa, ee MOMXHO NOJYIHTE HCHOJMbL3YS 3aBHCH--

n

1,2 : l:wm
e 48
—-"‘"--_

1,01 e T1f]

081

i
ael ] b I |
] ] 2 £ By M

Pu;:. 4,3, 3aBECAMOCTE COOTHOLIGHHD TeMyepaTyp NOBepXHOCTH
CHeXHG-NefaHoro NORpoPa fza B Bosgyxa © mpu Gosnliok
TOMUEAE JLA2 OT SKBEBAJERTHON TOMUEHE Juja i ¥ 0678Y%-

nocth N,

MOCTE Ha pnc. 4.5, Ilpn pacuere mo CYTOMHHM HHTepBaJjaM ' BHOHpa-
eTCsl MaKCHMAaJbHasd CKOpOcTh Berpa (Ha Bmcote 10 M) Hs sHauenuft,
TOAYYEHHHX 84 Bee CPOKU HaGmogenmid. ITnoTaocTs cBeXeBHMasINero
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e

. CcHera npH CKOPOCTH Be'rpa Menee 4 ulc panna 0,10 r/cu’ Cpemuoxo
- Buco'ny CHEXHOTO. noxpoaa MOXKHO NONJHHTH IO Qmpuy.ne

hc=2x/(109¢) o (47)

2 .tzar/(m cym)
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N A e 40- W0 120 740 Tegm
. Pnc. 4.4, Sasncnuocrb qy'ro'mom npnroxa TENA4 OT IPYRTA
JOES q; OT HPOXO/IKHTENLHOCTH A 0CTABHOTO uepuo,ua T
H cpe,am IAYSEAH BOmoeMa h. .
Tae Ex—-—cyuuapnoe KOJHYECTBO Tnepnux ocam(os no noxasannau
OCaiKOMEPA 82 pacyeTHHH NEPHOX, MM. -
[lpn panmusin Ha JbZY BHNaBHIEro paxee cHera, BeTep ORHOBpE-
MeHHC HEePEHOCHT H YIJOTHSET ero, NpHueM. npouecc HACT HATEHCHBHO

_ G : e oo
. a,é )& )
o,// |
: ‘Pue. 4.5, Ceasn MOmocm CBEXeBHNABIIErd cyxoro' '
o 5 n " wﬁft‘ cnera p co cxopoc'rbno BeTpa W.

" JHIDb B TOM CJIy3ae, eC/f CHEr HMEN MEHBIIYIO IJOTHOCTS, 9eM Ta,
.KOTOpas COOTBETCTBYeT AABHOH CEKOpocTH BeTpa. Toaninea' nepese-
“ -TERHOTO H NOSTOMY YINAOTHHBLIErCCH -CJIOS CTaporo - cHeTa 3aBHCAT -




L

OT PasHOCTH CKopocTel BeTpa B NocJefHBH W UPeAHAYIIHA TepeHoc.
IpenensHO .BO3MOXKHAA Macca CHera AMe, BKJIOYas H CBeXXCRHIIAB-
mufl, xoropaa MoxeT GHTH YNJIOTHEHA, OUpPEAeNACTCA NOITOMY B 3a-
BMCAMOCTH OT PasHOCTH ckopocTH Berpa (pHe. 4.6). Ilpm mpakTHye-
CKHX pacueTaX YAOOGHO HCHOOGAL30BATH TENAOBOH SKBHBAJEGHT CHEX-
HOTO MOKPOBA Hpe, KOTOPHA MOXHO ONPENENHT, MO AAHHHM Taba. 4.1
‘B, 3aBECHMOCTH OT TJIOTHOCTH CHEXHOTO HOKPOBA.

B summol0 oTTemess CHEXHHIA TGKPHB YacTHUHO CTaHBALT,
a.ocTaBIIAsics ero-9acTh YIIOTHAeTCA M MEHAET CBOIO CTPYKTYPY —
CHET CTAHOBHTCA KPYNHOSEPHHCTHM. DTO CK4SHBAETCH HA HHTEHCHB-
HOCTH HApacTaHHA JICAAHOIO NOKpoBa B NOCASAYIOMHA HEPHOX. -

) AMum
80

- Ilw /

201 //
Pre, 4.6. 3aBRCHMOCTS KOMMUECTBA TEPEHECEHHOTO 1 '
BeTPOM CBera Am, -OT DasHOCTH ckopocrelt Berpa . :
NPH A2HHOM H MpEAIIECTRYIOMIEM CHEromaae Aw. 04 & Awmpe

Bo BpeMa orrenear Ta’zad M JAOXKAeBad BOAA  GHALTPYETCA -
B Tonmy cHera. Ilpomecc samepsanusa B3pemeHnofi B cHere BOAH HpPO-
HexoauT GHeTpo, Gaarogapsi HOBHMIEHROA TenAONPOBOAHOCTE (HPHA-
" S3HpPOBAHHOIO CHeTa H HESHAYHTENLHOMY KOJNHUYECTBY BOAH B HEM. .
YMeHbIIIeHHE BLICOTH CHEXHOTO TOKPOBa 3a BCIO OTTeneNb onpen.e-
asgercs no GopMyae :

Ahew=g/@33.5p), (4.8)
‘TAe -§ — CyMMapHOe KOAHYECTBO TemJa, HOTAONIEHHOS CHEMKHBIM no- .
KPOBOM 34 BCIO OTTeneb, Jx/cw?; po-— NROTHOCTL cHera mepej oT-
TEeneabo, T/eM®, '
Tabauya 4.1

OxpHBARERTHAN romma CEeWHOT0 MOKpoRa Bhicoroil 1 oM npx ero
PasINIEOA NANOTHOCYH, CM

- DHEHBANCETHAR TOAWINHA CHOKHOrO DOXPOBA

I . - - "
rjat  f g0 | o0 | o | 008 | 004 | oo | 006 | oor | 008 .| g0
0.10 26 24 23 21| 19| 18 | 16 | .16 i5 : . 14 -
0,20 12 12|10 |1w]| 9| 8] 8| 38| 7] e
0,30 6 | 6| 5| 5| 4| «| 4 s8] s]|.3



. IIpn oponoNxETeNbHOR H HHTEHCHBHOR OTTENeNH, KOrZA CHEXHHA
MOKPOB Ha JbAY NPAKTHUCCKH BeCh CTAHBAET, AONMYCTHMO HEKOTOpae
yHnpolgHHe pacyeTa: KaXaHfi Trpagzyc NOMOKHTENbHOA cpepmedl cy-
ToyHOH TEMNMepaTypH BOSEYX& COOTBETCTBYET CTAHBAHHIO 5. MM CHE-
rosamacoB Ha Jby, MpHYeM HPHHAMAECTCHA, 4TO BCH Macca pacTasmp- |
_ OleTo CcHera Ha JpAy HocAe OKOHT2HHA" omnenn npeapamaerca-‘
B. CHEXHHE e, '
Ecan Xe cHer: He uome'r NOAHOCTHIO pac'rasm. BO apeml orrelient,

a TONLKO ynamnae’rca, TO WO 'raﬁ.n 42, 8 sanncnuoc'm or Haqa.nbnoﬁ

- Taﬂ.wqa 4.2

anomum CEeTR B pesyam'are cHavHsAHEA ‘erd somo (uo l'l. I! Kysn.my}

Hallam:uaﬂ NAOTHOCTL CHera, rjcn’ . 0,13 - 0,17 0,20 0,25 0,30 0,40
Kospdunperr ymnorreana cuera 4y 0,42 0,56 0,61 0,72 0,81 0,95
- - FlnOTHOCTE CHEra Hocle CMAYHBAHHA, ’ - _

. rfesd ............_...1.0.62.0,56 0,54 0,45 0,42 0,4

n.uomoc'w ¢Hera, ANIS KQXKAOTO AHA OTTENeNH Ompeaessior xostptpn--'
UWHeHT VIVIOTHEHHs CHera Rym, KOTODHH ncno.rmsye-rcn M BHUECTE-
Hud BHCO‘TH cHera B uoc;tep;}nomne EHH

Kﬁl{ YKaSaHO Bbm[e, CHa‘IHBaHHe crlera BO.ROﬁ IPOUCXCINT H HO-
cjie OOHWIbHHX CHETONafi0B,iB Pe3y/bTaTe HEPErpysKH JCATHOTO MO-
‘Kpopa creroM. TIpenebuyio BHCOTY GHEXKHOTO MOKPOBa Ka JBAY, NPH

' KOTOPOH JeAnHOf NOKPOB file HE MOMET GHTH SATOWIEH BOFOR, Mo-
HHO no.uqub H3 C/eAYIOMEro HepaBeHcTBa:

pohe <009k, w1 (410)

Tonmuana c.rlosl «cae}KHoﬁ KaliK», T. €. .CMecH cHera H. BOJIH, o6pa-
soBapiefica B pe3y/bprarte BHXOAA BOAM Ha Jle.rumoﬁ NOKPOB, olpeae-

' aseTcs 5o Qopuyae

I _.mgé%fa‘b;%‘—-. @

Taﬁma 438

Hmmnu BHCOTA CHETA H@ JBAY, UPH xoropoi nou.n enle
He. BHCTYNACT HA .nep., ™

. IINOTHOCTY CHETS, r[-cpt_l'
‘l‘omw:: nbaAa, — - e — -
: . 010 : 020 | o - 040
e ] 9 B g - Y
20 18 .9 6 Y
30 - -1 27 - 14 . L] R
40 . 36 18 _12 "9
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FAe flc=~BHCOTA CHEXHOIrQ noxpona IO 3aTOMJMEHHAA, CM; p)— IIOT-

HOCTb CHera AO 34TOIMEHASH, T/cM®; pc — IVIOTHOCTH «CHEXHON Xamus,
rfcu® (mo TaGa. 4.2 HUNKHAA CTPOUKa)}; Az — TOMIMMHEA JABKA K MO~
MEHTY 34TOIJIEHHA CHEXKHOro MOKPOBa, CM. '

PH SHATUTENLHHX DOXOMOAAHHAX, KOTAa CPEXHAS CYTOYHAR TeM-
pepaTypa BosiyXa onyckaercs HExe —I10°C, caoft cMecH chera H
BOAH 3a8Mep3aer H NpeBpamjaeTcs B cne}mmﬁ nell, WIAOTHOCTL KOTO-
POTQ COCTABJIAET 0,89 rfcu®,

TIpunegennast BHille dopMyHa ,(4 10) onpepeaser Heoﬁxo,mnuoe
yCHIOBHE AN OCYHISCTBJICHHA NePErpysKH JIeJAHOrO NMOKPOBA CHETOM.
OnHako 310 YCJIOBHE He fBJIfeTCA AOCTATOYHEIM, H BHXOAA BOXH Ha
nej MOXKeT He HPOH3OHATH Aaxke WPH ero COGMIONCHEE,

TlosToMy pacuer TOAMMHL CHEXHOTO JibXa, OCOGEHHO NPH pacuere
MAKCHMAJbHONH 32 SHMY TOJIIHHN JefsHOTO AOKPOBa, NPH HaJIHYHH

- - JAHHHX CHETrOCHeMCK BHCOTH CHEXKHOI'O NOEKpOBa B MOAE H erg BH-

COTH Ha AbAY MO H3MEPEHHAM HA MOCTax ue.necooﬁpasno NpPOBEPHTD

KOCBEHHHM CHOCCOOM. lIJm STOM ‘1eJE MOXHO DeKOMeHAOBaTh ¢op-
MyJuy M3 paborh [1}

g =0,62 Ahe; '4.12)

. rae Ahc— pasHOCTb BHCOTH CHEXHOTO noxposa B noJe X Ha JbAY.
Ero BHCOT2 B NoJe NPHHAMAETCH 34 BHYETOM BHCOTH CHEXHOIO IIO-
KpoBa, 06pasOBABMIErocs AC HACTYDJEHHT JeA0CTaBa Ha BOAHOM
o6nexTe, Ee pacyer IPOH3BOAHICS RO AAHHEHM 06 OcajKax omMcaH-
HElM BHIIE crocodoM,

Ylpr npuMeneEER onHCaHHOR METOIHKH Heoﬁxonnuo YYHTHBATb
ca e MPaKTHYECKHE DeKOMERAaNUH:

pacuerT HapacTaHHS JAbAA CJeAyeT HAUHHATh ¢ NATH HOSBJEHHS -
uJIaByqero Jbjla Ha BOAHEX OOBEKTax;

2) pacueTHHe HETEPBAJH BPEMEHH AOJKHH GHTL KOPOTKHMH, 0CO-
'6eHHO B HawaJAbHHR NepHOA NOC/Ae YCTAHOBJAEHHS JexoctaBa. B xa-
qecTBe TPaHHL pacdeTHOTO HHTEpPBaZa BHOHpaiOTCA AHH, KOTAa Iipo-
ECXOOST SaMeTHhe H3MeHeHHs BBICOTH H IOTHOCTH CHeXHOro Io-
KpoBa Ha JbAY B pesyJibTaTe CRABHHX CHeIromajos, orrenejed u T. m.;

« 3) Ana EaXAOro pAacyeTHOr0 HHTEPBAla BPEMEHH OIpefexserTcHd
BHICOTA H RJOTHOCTb CHEHKHOTO NOKpPOBa, TOMAINHHA AbLA. Briumcien-
HaA Ha KOHell NePBOTO HHTEpPBaAa TOAMHHE JIbAZ ABAAETCA Haualb-
HOR jJj1a caepymiomero, BTOPOro HHTepBaJa H T. A.;

4) pacueroM ompepneisercd CpPexHAH TOJMMIHHA JBAA Ea yuacme
PEKH, OO5TOMY, €CTeCTBEHHO, UTO -NOJYdYeHHHE ee SHaueRHs MOryT
CYINECTREHHO OTAHUATLCA OT H3MEDPEHHHX B, coo'rnemaylomne CPOKH
B JIyHKE Ha BOROMEPHOM IOCTY.

Cpapnenne PAacCIHTAHHHX TOMIIMH Jlb,[la c nanmun H3MepeHkH
¢e no npoduaAM (NPH H3MEpeHHAX PacXOXOB BOAH), BHIOJMHEHHOE
Ha MaccOBOM MartepHaJe, NOKasako OTCYTCTBHE CHCTeMAaTHYECKOH mo-
TPElHOCTE B pacwerax, a BepoATHaA IOTPEITHOCTS HX COCTaBHAa:
a6CcoMIOTHAS OKOJO 3 cM, oTHOCcHTexkHasA 8 %. -

. OuHcawHad METOOHMKa NpHMeHsercd KaK AJdd COCTABJIEHHMA Kpar-
KOCPOURHX IPOTHOS0B TOAIUIEHH Jbja C 3aGJaroBpeMeHHOCTHI0 O H

~
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Tabsutia 4.4 ;
Tipsuep pacuera - HAPACTAHMS HEAFHOTO DO

kpoza ma ‘p. Cyxome y n. Kaxumsno,
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-10 cyT (0 TOYHOCTH TARHX MPOrHO30B cM. H, 4.2.3), Tak # AJa pacueTa -

.. MaKCHMAaJbHOH 32 3HMY TOMUIHHE AbAA,

- Ilpamep pacuera. Pacuer Toswunet abda na p. Cysone y c. Kaau- .
HURO B ocenne-sumnull nepuod 1969-70 z2, (raba. 4.4).

- _ Betp nmeprox pacuera pasfupdercd HA HHTePBaJH BPEMEHH, B. Te- |
UYeHHe KOTOPHX COXPAHRIOTCA NPHMEPHO ONHMHAKOBAR BHCOTA H INIOT-
HOCTb CHEXKHOro fIOKpoBa {3—24, 26—30 pmexabpsa ¥ T. A.). Jas stux
HHTEPBAJIOB ompejeNseTcs H3MEHEHHe TOJNIUHHH JCASHOTO HOKPOBA

- u- o b s '

Las nepsoro muTeppasa (cragMsA O6Pa3’oBaHHs NJAABYYEro: JbAa
K Havaja JIenocTaBa), KOorha OCaLKH He3HauWTeNbLEK, TONMMHE JeANd-

_HOTO TIOKPOBA ONpejeisercd B 3aBHCHMOCTH OT CYMMH OTDHHATENbr -
HHX 3HAYeBHH TeMmepaTypH Bosiyxa 0o’ dopuysie (4.5). B zaunom .
cityqae 3 8-=240°C, a h;=47 cM Ha 25 Aekabps. 3aTeM Mas 3Toro
HHETepBaJla HAXOAHNTCA MONPaBKa HA NPHTOK TelAa OT JoxkKa peKH,
ns cepenunn urreépsana (l1-e cyTkr) m no cpenneli rayGHHE yua-

ctka- (b M) no rpadury ma puc. 4.4 ompémengerca 3HaueHHe cpej-

_Hero cyTodHOrC HpPHTOKA TémXa OT rpyBTa JAoK4 ¢a=96,4 Ix/em2
"CyMMapHOe KOJIHYECTBO TEIVA: 33 BeCh HHTEPBAJ COCTABJSET .Y, Jz=
=2024 [x/cm? TipouseemeHne Lpx=308 Hx/cm®, a nompapza na
TIPHTOK TeNJia OT JIQXKA, PerH }, ga/Lpn=6,8 cm. Tarum o6pasom, pac-’
ueTHas TOMMHEA JbJa Hd KOHeN DE€PBOTO HHTEpBala pappa 40 cm.
Ona sBAseTcs ONHOBPEMEHHO HAYANbHHIM 3SHAYEHHeM M8 pacyera

. TONHINEH Jbja -BO BTOpoM HHTepBale (256—30 pekafps). _

- DTOT HHTepBaJ BPEeMeHH QTJHYAETCA OT RPEARAYLDICTO HAJNAYHEM -
CYHIECTBEHROrQ CHEXXHOr'0 NOKPOBa Ha JAbAy. KoJdH9ecTBO  BHHABHIHX
OCAKOB Ha- CepeRmEy nepuopa cocrasiao 10,9 MM. MakcuMmalibRan
CKOpOCTb BETPa B HHTepBaJe ormeweHa 6 Mfc. IlnoTHOCTH cHera, ompe- -
heagerca no rpaduxy (pHc. 4.5) H B KOHKPETHOM CAYUAE. COCTABISET
0,16 r/ém®, a ero BricoTa no opmyne (4.7) pasma 6,8 ¢m. -~ o
" DKBABaJEHTH2A TONNHHA CHEXHOrO MOKPOBA BHcoTod ! cm mpm
naotroctE 0,16 rfcM® pasna 16 cu (ta6a. 4.1), a-npn Bhicote 6,8 cM
oHa cocTamjser 109 cm. OOmas SKBHBaJeHTHaR TONIMHHA CHRIKHO-
JAERTHOTO NOKPOBa Hp=149 cm. O1ciona KoadduuuesT n no rpaduxy
puc. 4.3 papen 1,0. Kooddenuent kg, YIRTHBAIOWAR. BIHIRHE NOA-.
Jexpolf UIyTH, Ha cependMuy HHTeppaja paper 8,7 (ma pume. 41 mo -
cpeanefi kpHeofi npH pw=0,3 rfcM®). Ciofi craseimiero cHH3y JApna -
Onpefessercs TaK e, KaK U Ha NepPBOM PacyeTHOM lare ), §u/lpaz=.

o =1,68 cm, CyMMa OTpHUATENILHHX SHAYEHHA TeMneparypH BOSAyXa

paBra 147,56 °C, Hapacranne TOAIMEHH Jbjia 3a 3TOT MHTEpPBaJ Onpe-

. peasercad no dopmyne (4.6) m cocraeiaser 7 cM, a TOAMIAHA AbXA -
30 aexalpsa passa 47 ¢M.- o Do - .

AHafOrHUHO TPOH3BOANTCA Pacyer HAPacTANER JbJa H 32 HO-

" cAepylomae HHTepBaJaW BpeMerd. K 5 Mapra TONMHHA JbAA CTaka
paBpoft 54 cM, BHCOTa. CHeXHOro mokposa 47,8 cM, a2 cpeguas maqr-

" moerh ero 0,23 rfem®, cymMmapuas -Macca CHera ‘2 Mc=109,8 Mm.
Heperpysga nbaa cHeroM onpelensércs mo HepabedcTsy (4:10). Bec
Aarpysku- pche=11,0 t/cM2, a mnaByuecrs -apia 4,9 rfcM®, T. €. mepe-

_TpysKa Jibaa cHeToM cocrapaser 6,1 r/cm?, TlosToMy BORa 3aTamiM-
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BaeT CHeXHHI MOKPOB H oﬁpasye'rca «cHeXHasd Kamay, TOMMKEA CI0H |
CHEMHOR xamu» Onpeneasercs mo dopuylne (4 11}. B maHHOM cay-
uae TOALAHA CJ0A «cHeXHoH Kawws pasmsderca 23,5 cu. Ha ee ofpa-
30BaHHE U3PACXOROBAHO A’ =T7.5 MM (p” — mioTHOCTH 3aTOmJIEH-
HOTrO CHEra), & OCTaJNbRON CHEr YNJAOTHHJCA B PeSyALTaTe cCMadyHBaHEA
5109 8—77,5=32,3 mM}. Ero nnoTHocTs onpepensercs no taba. 4.2
rpada 3) px=0,50 r, cn.:s a ero Butcota cocrasifer 6,4 cm. Ilocne.
. SaTOMVIEHHsS ' CHEra BOAOH Hapac'rauue AeASHOTO HOKPOBA cmlsy ope-
KPaTHIOCH. _

4.2.2, Pacuer TOAMHHE JeAAHOr0 NOKPOBA BOROXPAHHIALL
B HayYaXbHLIA RepHON NOCHe YCTAHOBJACHHSA Aef0CTABA

Pacyers TOMOMHE JNbAa B HavaAbHHIA NEPHOX JeNOCTaBA SIBAS-
IOTCA RQUTH ENHHCTBEHHHM HCTOYHHKOM HEGOPMANMH, NOCKOAbKY H3-
MepeHHS Ha HOcTax 0O coofpaxeHHsM (e30NacHOCTHE HAYHHAIOT OPO-
H3BOZHUTH NPH TOMUIAHE JbAa He Menee 15-—-20 cM, m HpOHSBoAAT HX
OXHH pas B B cyT B.mpHOpeXRoN uacTH poAoxpammaEma. s obec-
NeYeHHS e JEAAHBX NePenpaB M JeNOKOALHHX paGoT. TpeSyloTed
exefAeBHKHe MaHHHe O TOAH@HAX JAbJa N0 Bcel AKBATOpHH, B HacT-
HOCTH Ha tdapeatepe. MeToauka pacderoB [6] nosBoaser: onpenenats
CPEAHIOK Ha yudCTKe BOAOXPAHHAMINA TONHIHHY Jbta, a B padore [3]
NpHBeNeHH BEPOATHOCTHHE XAPAKTEPHCTHKH €@ pacnpefeseHms no
AaKBATOPHH H COOTHOIIEHHE C TOJMKHOA Jbpa wa dapearepe.

Jna HauanpHOro mMepHOAA JEROCTaBA XapakTepHO GHCTpoe HaMe-
HeHFe TOJAIIHHH AEASHOTO MOKPOBA H TEMIEPATYPH €ro BepxXHeld mo-
‘ BEPXHOCTH, NOITOMY MNOCTATOYHO TOYHHE PacyeT TOJNIMIHHH JbAA . MO-
‘., WHO ObECmedYHTh JHHIR NPH CYTOUHHX pacueTHHX HHTEpBajiaX Bpe-
megu. Kpome TOro, B 3TOT MEPHOA YAENbHHA UPHTOK TemJa CHHSY H
XapaKTePHCTHKH CHEXHOIO -MOKPOBa Ha' JbAY BeCbMa CHIbHO CKasH--
BAlOTCH HA TOMIIHHE JEXSHOTO HOKPoBa, FI0aTOMYy B MeTOAMES pac-
geTa AeTaJbHO YUHTHBAIOTCA NPHTOK TeNJAa K HHXKHEHA NOBEpXHOCTH
JbAA B TenJM000MeH depes BEPXHIO NOBEPXHOCTH JAbAa, OHpeReNAeTCH
TeMnepaTypa BOAH TOA JIEAAHHM JIOKPOBOM.

Meron, [6] paspaloraH Ha OCHOBe pe3yJabTATOB nccxe,uosauuﬁ
B. B. IThorporuua [4] = JL. T'. llyaaxosekoro [8] = Bkmouaer Ao-
BOJILHO CHOXHYI0 CHCTEMY 'PacderoB, KOTOpas MNPAKTHYECKH - MOMKET
6HTD peasusosana TONLKO Ha SBM ¢’ HCHONb30OBaHHEM IMpo-
rpammu {7].

BSTor MeTON PEKOMEHAyeTCH AAA pEUIeHHs CASAYIOMHX 3afaq:

<~ BOCIOJIHEHHE HepocTaiomedl nadopMamHA 0 TOJMIHHE JEASHOTO
. IIOKpOBa; '

— KPAaTKOCPOYHHf MPOTHOS TOMIUMHE JeENAROTO MOXpoBa (pacuer
clzoncno).nbaonaﬂneu ‘Ipor#osa Me'reopo.nornqecxnx 3JeMEHTOB Ha

cyT}

— «BOCCO3AAHHE» PAKOB CPOKOB HAPACTAHHA A0 sazxaaaux xapax-
TEPHHX TOAIKH Jbla AJs Nedeli MOJMyYeHHA BEPOATHOCTHHX PeXEM-
HHX XapAKTEPHCTHE H PaspaloTKH METOLOB HOJArOCPOUHBIX npomoson
YKa3aHHHX CPOKOB,
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" Toamoers pacueToB 1o onncannony MeToxy xapam*epnsyerca aﬁco- -

JIOTHNM 3HaYeHHEM BePOATHOH MOTPEIIHOCTH 2 CM .H- OTHOCHTEALHOM
14'%. CpapauTeqbE0 OONBINOS -3HATCHHE omocn'renbnoﬁ norpemnocm
CBA3AHO ¢ TEM, YTO PAcCYNTHBACTCA TONIIHEA -Jbfa B Hauaae Jelo-
€7aBa, -KOTHA2 OHA elle. HEBEJIHKZ, H AAXE HEGOJbHINE. norpemaoc'm

" HMeIoT Goavline OTHOCHTEJLHHE snaqemm . :

423, l'lpmueuelme pac-le'mux ue‘ronnx
EAS NPOrHO30E TONIMKHEL JLAA C HCHOAL3OBAHHEM.
npomo,sa uereopo.normecxnx a.ueueu'ron

TIpH MCTIONBSOBAHME - METOAQB DACUeTa, HINONKEHHHX BHITE, AJS
,BeJiell coCTABNEHHA KPATKOCPOUHHIX NPOTHG3OE TOMLHEHH JICASAHOTO

HOKPOBA TIPHXOAMTCH YUHTHBAThL TeMIEPATypy BOSNYXa B HEPHOA Sa-

faaroBpeMeNHOCTH NPOrHO3a O NPOrHOSY NOroAs. IIporHosw. cpexued
CyTOUHOK TeMIePaTypH BO3AYXa MOKHO HCNONb3OBATH ‘B HPEAENAX -

Ho 5 CYT, 9THM H onpe,menﬂe'rca aaﬁaaroapeueuuoc'rb COCTABNAAEMHX -

_ € HX NOMOMmPBIO0 OPOTHOZOB TOMOHAH Jbja. JIpyrHe MeTeosJEeMEHTE —
'CKOPOCTE BETPa-4 00AAYHOCTE OGHYHO NPARHMAKOTCS TPE COCTABJICHHH .
JIEAOBOrO NPOTHOS2 . PABHHIMH CPefHHM MHOTOJETHHM SHAYCHHAM.
IlroTHOCTE B BHCOTA CHEXHOTO TOKPOR2 NMPHPABEHBAETCH B:SONBIIHA-
CTBE -cllytaeB K ero (arTAYecEod ‘MOTHOCTH H BHICOTE B J€Hb. BH-
nycka nporHosa. VisMeHeHre IJIOTHOCTH H BHCOTH CHEXHOTO HOKpOBa
_YYHTHBAeTCH TONBKO NpH €ro TasHuu (cM. n. 4.2.1). Pacger mapacta- |
EHA Abla A0 AEA BHOYCKA NPOTHOZA BEUIOIRACTCH no ‘HaGMIORCHHEIM
BHAUEHHAM METEOPONOTHICCKHX 9/I@MEHTOR,

IIpoBépra TOYHOCTH HPOrHO30B, COCTABJEHHHX C. NOMOMIBIO pac-
gergoro Meroxa [6] ® ¢ HcmosibzoBamMEM mpOrHO30B cpeawefl CyTou-
HOH TeMmepaTypH BO3ZyXa, NPOBEACHHAA [/ HAYANLHOFO NEPUORA
JeROCTABA HA BOJIKCKOM miece Ky#kGhniencKoro Bo,noxpa,ﬂannma, no-
‘Kadaja, 4TO CHCTEMATHYECKas NOTPEIIHOCT: B HHX OTCYTCTBOBaXa,
a cpeiHas KBajpaTHuecKas MOTPLUIHOCTDL COCTaBHAA. 3 oM, T. & He,
MPEBHCHAA HOMPEIIEOCTH PacyeTa. .

. Jaa Toro e BOAHOrO o6BekTa GHIIa npoaepeua nusmoxmoc-n;
HCnoAE30BARMA NPOrHOSOB CpeAHed AekanHok TeMmeparypH BOSAYXa,
COCTABJIAEMHX B anpomemeu'rpe CCCP, npu npornosax ToJIIEHE
npaa Ba 10 cyr. Cpenanas xBazpaTHUecKas. alCOMIOTHAS HOTPEMEOCTL

. TaKEX mporHoscB mia 10-x cyTok. cocTarana 6 -€M, a OTHOCHTENb-

. pag—035.- B 509 cayuaeB NOrpelmEQCTH COCTABJIAIOT HE Goxee

- 5'em;.a B 80 % cayvaep me Gomee 10 cM. . Takas TOUHOCTE He BHCOKa,

HO. BIOJIHE NOSBOASAET. coc‘rannenne AOCTATOMHO 3 EKTURHEX KO-
cyAbTapmHi.
" . -A3 ckasaumoro Bmmo, oTO pacqe'rmalﬁ METOR MOXHO npnmeﬂﬂ'rb
JJ,J'IH BHNYCKa NPOrHOSOB HapacTaHHs TONIIHEH AbJa Ha BoAOXpaHu-
AMnAax. B TeYeHne fekafnl. [IpuueM AJs MEPBHX 5 CYT cAexyer He-
- HONB3OBATEL IPOTHO3H ‘cpeXHell cyTourOfi TeMmepaTypH, d- OXHAae-
. MHe TOMMIEEH JbA2 HA NOCHeAyIolmiue XHH PACCIHTHIBATH N0 MPOTHOIY
cpenuefl A¢RaAROM TéMnepaTypH. B npakTHKe OOHTHO MPOTHOS Jaercs
- Kamape 2—3 nHa Ha- 5-e n 10-e cy'rlm oT naTH Bunyclca rlpomoaa,
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l‘.nana 5. l'lporﬂos yMeHbUICHHSA To.nm.:mu
‘A npoqnocm .ne,tumoro noxpona .

-.L PR

. 5.1.- ﬂpouecc TasHus H ymeﬂbmenua l‘lpollHOCTl-l .
--.ne,uanoro noxpona ' . .

Jaa on;emm JEACBHX HArpysok Ha THAPOTEXHHUSCKHE COOPYXe-
HASA, ofecléueHHA Ge30NacHOR PaGOTH MeASHHX NEPenpas. B SHMHH-
OB, A/, ONEHKH YCAOBHA NPOANICHHON HABHLANHH M ONPEAENCHHS

' CPOXOB OKOHYaHHS PaGOT Ha WIBAY H CO JbAa PeK, 03ep M -BOROXPa- -
"HAJMI B BeCeHHEE BPeMA ReCOXOXMME NPOTHOSH : XapPAKTEPHCTHK

HpO‘(HOCTH TAIIero AeAAHOrO noRpoBa, OCHOBHHMH IIPOYHOCTHHMH

- XapPAKTePHCTHEAME. JeAAHOTC DOKPOBA SABAAKXTCA TOIIIHEHA JbAa H

paspymiaioliee HAHpPsXERHe Ha H3rub, CBA3aHHOE B CBOIO oqepe.ub -
C. PaspyillaioliHM HATPAXKEHHeM Ha CKaTHe H JD:

Conporusaehne Jibja pasHofi. CTPYETYPH Ha BSrub pas:mqﬂo Taxg,
nanpmaep, NpA NPOYHX DPABHHIX YCAOBHAX MPOIHOCTH MBNA TOPOCH-
CTOro 00pasoBaHHA ¢ HEMPABHABHHM KPHCTA/UIHUSCKHM CTPOCHHEM

- Ha 25—30 % Goapine, qem NPOYHOCT KPYNHOKPHCTANINIECKOrO JbJa
WIR PaBHOTO eMy N0 HPOYHOCTH MIYroBoro Jbja. CHexumfi Jex Mo-

’

- xeT 6urb B 1,6-—2 pasa ménee. npoquum, 9eM eCTeCTBEHHHH KpH-
* cranauuecknl gep [1, 2, 4}«

‘Onnaro HarGoaee Guc'rpue u cymec-mennue nsneneana OCHOBHHIX -
npoqnocmux XapaKTePHCTHK NeNAHOro NOKPOEA HPOUCXOAAT ¢ Hadas
JIOM BeCEHRHHX NPOUECCOB, T. €, ¢ YBeNUYeRHEeM COMHEYHOH pajvanun’
H HOBHIICHHEM TeMnepaTypH BOSAYXd A0 NOJOKHTEALHHX 3HAUCHHHA.
Ecau naa olleHKH DPOYHOCTH JEISHOLO NOKPOBA B SHMHHMX YCJAOBHAX
MOXKHO ¢ JCCTATOUHON CTemeHbIC TOYHOCTH MNOJAB30BATHCH . AAHHEHMH

0 TOAmHHE Jbia (NO WIMEPEHUAM HAH NPOrHOSY), a paspymaiomue

YCHIHS QUEHHBaTh N0 OCPeIHENHHM JNaHHHM, TO BecHOR NOROGHHE
IONXOR HepoaMoxeH. HeoGxogmMmo 3HaTH XOX yMeHBINGHHT paspy-

| maiomero ycuans., Perynapubix HARTYPHHX- H3MeDeHHN Takoro pofa
HET, OHH TPOM3BOASTCS TONLKO STHSOAWIECKH, B-XOAE HCCAEAOBATENb-

CKEX H H3HCKaTeNbcKHx pafor. [1osTOMY B OCHOBY OUEHKH HpPOUROCT-
HHX XapAKTEPHCTAK MOXET GHITb NONOXKEH TOJIBKO pacier AX mo Me--
TeQPOJOrHYECKHM AAHHHM.

-Pasauyke B TOMNHHE JNEASHOTO TOKPOBA "H BHICOTE CHEXHOTO 110-
'EPOBA Ha HeM Ha DasHEX Y4acTKAX PeKM K PasHHX UacTAX BOAOXpa-
HAJMIN, PasHHe CKOPOCTH TeYeHHs BOAW HasHBAIT HEPaBHOMEpHOe
TasHue JIEASHOr0 TOKPOBA KaK ¢ BepXHEH, TaK H ¢ HMXHEH noBepx-
rocta [11]. B, pesyabrate sTof HepaBHOMEPHOCTH B. MECTAX COCPEAO-
TOYEHHOr0 BHXOAA NOASEMHHX BOf, Ha GHCTPOTORAX, -4 Ha& BOAOXPA- -
ERIHINAX — Haj GHBUIEMH pycnarun pex, B.JneagHOM noxpone [OsB-

. ASTIOTCHA TPOMOHKEHL.

% . R '




.
A

OnnoBpeMeHHO CO CTaHBAHHEM JbJa ¢ Bepxueldl W HHXHel noBepx-
HOCTH JIeXAHON0 MOKPOBA MPOHCXOAHT ero paspymerne, 1o cheactine
aGcopOUEH ABAOM SHEPrHH CONHEYHOH pajuamuy, KOTOpad NEPeXOAHT
B TEINI0O HA IPAHAX KPHCTAJIOB M HKHODOAHHX BKIOUeRUfl, 4To yBe-’
JHYEBAET PasMepH NMOP H XHAKHX NpocioeK. B pesyabrate BHyTpeH-
HEro TasHHAA B JeAdHOM [OKpOBe Hapagy ¢ TBeprol dasodi .obpa-
syercs Xuakasa (pasa. Haanure xuAROA da3zwl B TawouieM Jbie ABIA-
ercl OCHOBHOR NpPHUHHOA yMeHbIIEHMA ero NPOYHOCTH. - IloaHas
HOTéPA HPOYHOCTA JbAa, T. €. .paclajaHre ero Ha OTAeNbHHE KpH-
CTAJJTH, IPOHCXOAUT TOrAa, KOrLa MEXKpPUCTANNHISCKad XKALKas Npo-
¢noflka AOCTHraeT TOJIMUHEL, rlpn KOTOpO# y'rpaqnaamcﬂ aare3HOH-
HHE CBASH. :

Hexopa wz stoft CXEMBE npomecca TasHHA .nensluor‘o noxposa,
C. H. Byaarop paspaGoran MeTOA pacuera OPOYHGCTH TAIOMEro Jje-
aanoro fiokpoBa [1]. Flo sTomMy MeToay NPOYHOCTH TAIOHMIETO JEAAHOTO
NOKpoBa OHEHUBAEeTCS OTHOCHTENRHBIM PaspyLIaloOMuM HANPSKCHESM

JbJa Ha USrHG @, KOTOPOE ONPERENTeTCH NO YPABHEHHIO

o= R/Rw(l—«/S/so)'*, X

rIe R ~— paspymalomee Hanpmenne Ha HSTHO AJA TAOMEro JABAA,
Ro— 1o Xe gha apja npa reMnepatype 0°C, He noxpeprasmerocs
BosBeficTBUIO COAREYHOA pafuanum, S-—coiepxanue XHEKOA ¢(asH
BO JbAY, BHPAXEHHOS KOJNHUECTBOM TEIVIA, SaTPauyéHHOro Ha ee ofpa-
sopaHne, Sy — OPeAeSbHOS KOJHYECTBO NOIVONICHHORG JACAAHEIM IMO-
KPOBOM Tellia IPH NOJNHOH moTepe HPOYHOCTH JAbAA. _

[Mpegeasnoe copepxanne xufxoff dbasw B TalomeM Jnbae, Bupa-
XeHEOe KONHIECTBOM Temyia Sg, 3aBHCHT OT CTPYKTYPH JAbla H KoJed-
aercqa or 67 Jx/eM® A KPYNHOKPHCTAJJIHIECKOro Jibjga croaGHaroh
cTpykTypH 20 230 Hx/cm? nas cHexporo nppa. Kak npasmpio, aejs-
HOH TIOKPOB He OAHOPOAEH NO COCTABY H HMeeT CMCIIaHHYI0 CTPYK-
Typy. OTHeNbHEE y4acTKH JNefiAHOTO NOKPOBA ORHOPOAHOTO COCTaBa
He onpejeidioT MPOYHOCTE Bcero Jexdroro noxpoed. IlostomMy mpu
pacueTe. RPOYBOCTH JEASHOFO MOKPOBA, KaK HEKOTOPOf uMmKemepro#
KOHCTPYKUHEH, S OpHHUMACTCA NOCTOSHHHM, paBHEM 184 IHx/fcms,
Dro spauenpe Sy Hafifeno C I-I ByaaroBHM H no,u’rnepmeno Ha- .
6mogenuamu [13, 18].

Onpejienenne S NPOHIBOANTCH NMapaNICAbHO ¢ PACUETOM CTAHBa-
HHA JIeAAHOTO MOKpoBa ¢ BepxHef H HHxHeft MOBepXHOCTH. Bech pac-
ueT TAgHHA JEAAHOTO MOKPOBA Ha DPekax, osepax W BOZOXDaHHMHIIAX
OpOHSBORHTCH H4 OCHOBaHHH YpaBHeHHH Temaosoro Gaaanca. Ilo-
CKOABKY CHEXHHE NOKPOB Ha JALIY NPENATCTBYET KaK NpAMOMY Ten-
JNIOOGMEeRY JIefAHOr0 HOKPOoBa ¢ aTMocdepolt, T&K H HPOHHKAOBEHHIO
CoNMHeYHOR paZHANEH B ero 'ro.nmy, pacuer HAYRHAeTCH C MOMERTa
CXOA2 CHEXHOro NOKpPoBa co Jbla'l UPOHIBOAUTCSA MOCHEAOBATENLHO
10 CYTOYHHM HHTEPBAJaM BPeMeny.

1 Onpenenerne na'ru CIOXa CHera ¢0 Jpfla IO AAHHEM Haﬁm;r.eunﬂ SaTpyAHR-
TEABHO, NOSTOMY OOHTHO NS STOTO MCHONBSYETCA PpacieT CHErOTAANHA,




" - HO TOJIOHAHe AeIsSHOro NOKpoBa HeEpP

5.2. PacueT ¢TauBAHHH JeASHOrO TOKPOBA
H oﬁpasonanml mnmcoﬁ q)asu B ero tojine

Ao

CyToanﬁ caoh. c'ransamm c Bepxﬂeﬁ (Ah’) H anmeﬁ (AR")
 MOBEPXHOCTH - JAEAAHOr0 NOKPORA ONPERENSeTCH  KOAHYECTBOM TEMIa,

HIPHXOAALIETO . K eAHHHIE IWIOMIA ®aoft @3 aTEX noBepxnocTeﬁ'~ |

B e[IHHHIY BPeMEHH A oﬁ'beuao enIOT: TAAHHA: - N
w=qls) o T ey
-—qa!;** o o B3

'me q—-npm‘ol{ 'renaxa, nocrynaxomuﬁ Ha .U.HQBHYIO HOBBPXHOCTB Jae- .

AsEoro nokpopa, Jk/cM®; ¢a— NIPUTOR Temla KO JABAY OT BOAH, .- .
Oxfcm?, L* L** —oﬁwmaas TEIIOTA . TATHAS COOTBeTCTBeHHO Aag

" ‘BEPXHETO H HHIKHETO.CAOS JIbAa, JIxfem?, |
O6beMHas TeIIOTa TasHHA He OCTaeTcs IOCTOAHHOMN, nocxo.nbxy"-

. MOR Bo3NEHCTBHEM COAREIHON PaAMANMH BO NbAY NOABAACTCH KHAKAS
dasa u Tensora TasHAA yMeHbilaercs. Pacnpegenenne xuagoli dasu
omepro. Ilostomy B BepreM

H HHXHEM CJIOé TaAFHEA 'remlo*ra Taﬂlﬂiﬂ
‘ . Ex=335p - SR G
‘ A -1}

. 3aech kosp@uimenT 335—"TEMA0Ta NAABJAEHHA B n.moy.rmx Ha I 1

. AbRA, .p — MAOTHOCTDb JAbAA (Ha OOJAbIIHHCTSe BOROEMOB .Mepen’ Tas-
HHeM oHa cocramaseT 0,916 r/em?); S’ n S”-—conep}xalme HKHAKOH
dast, BHpaXKeHHOe KOAMYECTBOM TENAa, MOTPAYEHROro Ha e¢ ofpa- .
S0BAHHE coo*rae'rc'menno AAA BEpPXHErO0 K mumiem clon Taxﬂux,-
Txfemd,” '

Haronuenne 1 pacnpeneaeune “KHAKOR - (hasH’ BO JAbgy He MO}KETZ o

GHTb BHpaxkeHO Kak (YHKUHA BPEMEHH, TOSTOMY B PacieT BBOMETCH
CYMMAapHOE - COfep:Kanue XUAROA ¢(ash, BHUHCAEHHO® NOCYTOUHO.3a
'BECH NMEPHOA TASIHHA AJA ONPEAENCHHHX TOPHSOHTAABHHX CAOEH ACKA-
HOTO NMOKpoBa. YHCaAO ciiceB, HA KOTOPHE pasjessercs TOMIIUHA Jens-
HOTr0 IOKPOBA, OIpEReAserTcs Heo(XOAAMOR TOYHOCTHIO pacuera. Onbit
NOKA3a%, 4TO TOYHOCTH, YAOBJETBOPSIOMAs BHICOKHM NPAKTHIECKHM
TPeGOBARMAM, KOCTUraeTcd NDH WIare NO BEPTHKANH, paBHOM 1 cM
. clog AbZa. Menbiman TOYHOCTb, HO B-0OJbLIAHCTBE CIyYaesn gocra- |
‘TORHas AAS paspaGOTKH METOLHKHM HPOTHO30B paspyINeHHs JbAa, mo-
| AIyuaeTcs,. ec/u ONPENeNACTCS -TONBKO CPefHee cOAepiKaEHe  KALKOR

‘basel B Beeli TOMIE JEANHOTO NOKPOBA. -
- [TocnoBHHfA - PacueT OYEHb CJOXKeH K OGHUHO BHHOJIHKETCS{ Ha

.I",'.ISBM n6 nporpamume [6]. Ilpr orcyrcrsun 3BM win zas. nprGaamen-

"HOfi OHENKH HPOYHOCTH JEASHOrO NOKPOBA B HeJIOM MOABSYIOTCA pac-
. HETOM. YAJIBHOTO COAepKaHus mu}uxoﬁ ¢dsnl B: AeAAHOM ' MOKpoBe §.
Bénngmua S pHpaxkaercs AAs i-TO JHA TasHES. PA3HOCTBIO MeXAY
BCEM TEIIOM, IOIVIOMIEHHMM JABAOM 34 MEPHOA TafHUR, W TEN/IOM, 3a-
TPAYEHHHM 3a TO Xe BPEMA Ha cTaHBaHHe ero ¢ ofeAx MOBepxHO-
cTef, OTHECEHHOR K ocTapmiefic TOMIMES JeAANOro HOKPOBA.




U3 nanoXeHHHX OCROBHHX NONOMCHHA MeToxa Bmexae'r caenylo-
. Mas NOCAeROBATENBHOCTb pacuera. Tipexae Beero onpepensercs Tef-

n06aNaBCOBHM pacueToM JaTa .CXOKa CHera c¢o JAbja, T. €. jxara
Hayana TagHHA JAefsporo noxpopa. Hauympas ¢ 9Tofl AATH, PacCUHTH-

BaeTca 32 KaXJHe CYTKH MPHTOK Tela K BepXHed NOBePXHOCTH JAbZa

. g, IPHTOK-TENAa K HAKHEH ero MOBEDXHOCTH OT BORH s H YXeaAbHOE

cofiepxkanie KHAKOHR ¢asu B Macce JbAa §. C ux nomMolnbio onpefe-

JAIOTCH HA KaXAHK AeHb TasHHA SHAUEHNS TOAMMHH AbAa i H OTEO-

CUTENBHOTO PaspymAalomero HanpaXKeHysa Ha H3ra6 .

5.2.1. MoaroToBKa HCXOMMBIX METEOPONOrRYECKHX B aHHBX

[lpexae wem HayaTs pacuer g, ¢z # S, HEOGXGAHMO NPOHSBECTH -
npezBapHTeabHYI0 00paGoTKY METeOPONOrHUeCKHX NAEHHX, CBASEH- -
HyIO ¢ TéM; 9T0 BO3AYWIHEe MacCH H BCe METeOPOJIOTHHECKHe Sie-
MEHTH TparcHOPMHPYIOTCS HAX BOXHWME obbektaMu [9, 17]. Crenenn
rpancOpMANEAY 3aBHCHT OT NMAAHOBHX OvYepPTaBuA ¥ pasMepoB BOA-
HOro o0mnexTa, pelpeda ero GaccefiHa H COCTOSHHA MOACTHAAOMER
' NOBepXHOCTH. Bamranne nochensed ocodeﬂﬂo 3aMETHO B MepHOJ, BeCeR-
HHUX JIeROBHIX SBJACHHHA.

Hanp6oniee CcHALHO MeTEOPONIOTHUECKHE SJEMEHTH DAaSNHYAOTCH

B NePHOZX, KOTRA Ha CyIIe CHEr colieN, 4 BOXOXpaHWIHINEG WX Pexa
elne DOKPHTH JbACM. .

HauGONBIIAM * H3MEHEHHAM nomsepmeua -re.mnepa'rypa BO34YXA,
B MeHbiIe CTENneHH BJAKHOCTH H CKODOCTH Be'rpa, Oﬁ.flalIHOCTb npak-
TRUECKH He MEeHSeTCs.

Has onpepenerns tpaHcopMApOBaRHON 'reunepa'rypu BO3AYXa
Haj [OBEPXHOCTBIO TAIOUIErO JAbJa PeKOMEHAYeTcsl ypaBEeEHe ]14]

8= k8. — (10 — N)(a +0,0080) —¢, . - (5.6)

rAe Bz B B;— TeMnepaTypa BO3AYXA COOTBETCTBEHHO HAJ BOZHHM:
o6berTOoM ¥ Ha Gaukakmel wmereocramyas, °C; kp — xosddunuent,
OTpaKaomuli OTHOLIeHHe TeMIepaTypH, HabjiofeHHofi Ha BogoeMe
opu coiomHocl ofaayHoCTH, K TeMuepaType CHHXPOHEO Habmiogeduof
Ha GeperoBofi MeTeoCTARNHH; @ — KO3(DGHOHERT, XaPAKTEPHSYIOUHA
H3MEHEHHe TeMIePATYpPH BO3AYXZ HPH H3MEHEHHH - 00Ja4HOCTH HAR
ogHH Gali; ¢-— cBOGORHHA wIeH ypaBHeRHA (AAS MaJux BOACEMOB
IpR mppuHe Menee 5 KM oH maMemserca or 0,2 mo 07 JAA Kpym-
HHX BOAOEMOB UPH mupuEe Goxee b xM oH paser 0,7); —-cpep.nee
CYTOUHOE 3HaYeHHe oOlIeR oO0NadHOCTH, Oana.,

Jas onpepenenus napaMerpos ypannenna {(5.6) NOAyUeHH pac'le'l'- '
Bue GopMyaH. - :

Koagppuunerr 2 3aBHCHT B OCHOBHOM OT nmpmm BonoeuaB ("KM)
H onpenenxem no gopuyne

h ky=1,1exp [—0.45 (B10)°4]. 6.7

KoappHuuenT a 3aBucHT OT oporpatpmecxux H KiMMaTHYeCKHX
ocoGenaocTel paﬁona, r,ne HaXOJMTCH .nannuﬁ BOAHHA OOBEKRT.
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!
C )IOCTaTD‘lHOﬁ Aas npax'muecxux neselt TOHHOCTBIO 3TOT Kosq.‘»(bnnn-'
eNT uomuo 0npe,ueau'rb o dopuyie

a=90’?31010“‘3—2821'+040 | (58)."':'

rne Jo — MagcHMaTBHas AICTHOCTS NOTOKA, cyuuapnoﬁ conBeqnoR
. Pajpaluy, onpefenseMas ANs MHAPOTH BO.I[HOI‘O 06HEKTA HA CPEAHICIO

. MHOTOJIETHIOI HATY CXOZAa CHEra co JAbZa ! mo naHEHM Ta6n. b.I; v—

NPOAOJIKHTEIBHOCTE AHST B ,I[OJIﬂx CYTOR: A5t 'roro e MecTa H Bpe-
MeHH Tofa mo Tabu, 5.2. . e _
. Tabauga 8.1 T S

MAKCRMANLHAS RAOTHOCTS TIOTOKA cyuuapnoii co.nnmoﬁ PASHALHH,
. mmeﬁ A Aeg Io, ¢ y-ueron ROBTOPHOTO omaxenu amoc(bepoi lei(cu* 2 CYT)

, Fenpams : Map'l; 1 ‘Ampeas” T Man
Wispo- . i _ : L
0| 22| w0 |20 a | 0| w] w!w|xo|aw
- - . . - . v .
so°c|1aro]1e70l1830) 2000 1 1 | -
<44 - 11300 | 1510 1670) 1880 | 2100 | 2340 1.2550 | 2760 -
48 ¢ 1111411330 1810 1720 | 1950 | 2210 | 2420 | 2650 | 2860 !

- B2 016 [ 11401830 1860 | 1800 | 2060 | 2810 | 2660 | 2770 | 2920 -
b6 _T08[ 9431150 1380 | 1640 | 1915 | 2160 | 244 { 2690 {2880 | 3000 | 3060
60 ) 735| 950 1200 | 1560 | 1740 | 2020 | 2310 | 2610 | 2820 [ 2980 | 3020
64 . : 7201 065 1 1260 | 1540 1 1890 | 2210 | 2510 | 2780 | 2940 | 2970

68 765 | 1050 | 1410 | 1740 | 2080 {2420 | 270012880{ 2900

" Tabauya 5.2 . . .

* Jloarota ABa B ACANX CYTOK HA CEPORHAY MeCAUA

® e oo
Mecsg, - ; T
: .40 Y L8 | B e 8 0

" Slmseps 0,0 | 0,38 [ 03 | o032 | 098 | - ] —
®erpatn 0,46 | 0,44 | o0i42 | 040 | 0,38 |.0,35 -

- Mapr - 0,50 | 0,49 0,49 . 1 0,49 0,49 0,49 | 0,49

- _Anpens 0,66-). 0,56 | 0,67 0,59 0,61 0,63 0,65

- Mat \ 0,64 | 067 | 0,71 | 0,78 | 0,86

l'lpemaraeuue pacqewue GOpMYJIH YUHTHBAIOT HE BCE (palc'ropﬂ,
'BAHAKUIAE HAa TPAHCPOPMALHIO TeMIepaTypH Bosgyxa. Ilostomy mpw
paspaboTKe. METOAHKH pacieTa TadHHR JACAAHOrC NOKPOBA ANd Ka-
Kord-auf0 KOSKPeTHOMO KDYNHOrO BOAHOLO ODBEKTa L¢Neco0GpasHoO
MPOBECTH HA HEM CepHIO HAG/OACHAR METeOPOJOrAYECKHX 3JEMEHTOB
CHHXPOHHO ¢ HaOMIOJEHHSMH HA ONOPHOf METeeCTAHIHH, TPOBEPHTSH
COOTBETCTBEE H&GJIIO,I[QHHOﬂ Tpanctbopuamm uereopoaornqecxnx aqe-

\

f Cpe,u.lme MHOTCNETHHS ﬂ.am cxona CHEra CO JbAA oﬁmmo 6Jm3xu K . paraM '
CX0Aa CHEXHOro NOKpoBa B OOE, .

8 '
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MEHTOB pacyeTy mo upennaraemnu popmyaam H Houorpaumau BE
BHECTH ‘OpH HEOGXOAMMOCTH COOTBETCTBYIOUIEE KOPPEKTHBHL.. :
Ecan KoapuecrBo HabaogeHnfi Ha RaHHOM 0O6TBeKTE NO3BOJAAET, TO
OJIe3HO TOCTPOHTH UPOCTYIO 3aBHCHMOCTH TPAHC(POPMEDPOBAHHON TeM-
nepaTypH- BO3AyX4 Hak BONOEMOM B NEPHOX TadgHHUA OT  CEHXPOHHO -
H3MEPEHHHX TeMHepaTypH Bos.qyxa H oGJraqnoc'm Ha OTOPHOH meTeo:
CTaHIHH, _
TpanchopMrpoBaHHYIO. BJIa}KHOCTb BO3LyXa NPH Pacdere TAsHHA
- ICAAHOrO NMOKPOBA pPeKOMEHAyeTca onpefenars no dopMyse

=614 (e.—6,1) (1 ~0,08), . | (5.9)

r,a:e €5, ec—BJIa}KHOCTb BO3AYXa . COOTBETCTBEHHEO ‘HAJ NOBEPXHOCTHIO
Talmiero Jbia Bonoxpal{mmma B Haj cyme# no-gasHHM ﬁnnmaﬁmeﬁ

. ¢cranuuH, rila. .

.. U3z popuyar (5.9) suaHO, UTO NpH Bna:xnocm BO3LYXa HAa METE0-
cTaHUHH, e npeswmaromefi 6,1 rTla (BacHmaKag BIAXKHOCTH TIPH
TeMnepatype Bospyxa 0°C), TpamcopMaums BAaXKHOCTE HesHaUH-
TeJAbHA H MONPaBKa HE BBOAHTCS.

B pacuerax mcnapeHnst 4 KOHBEKTHBHOTO TeIJIOO0MeHa HCTIOAB3Y-
erca 3HadeHHe CKOPOCTH BETPa 1O AaHHHMM MereocrTaHHUH. HasecrHo,
“9TO CKOPOCTh BeTpa HAX BOAOEM&MH BO MEOTAX CAYYasX BOSpacTaer.
Opnago 4WHCHO BJAHAIOIMX HA CEOPOCThL BeTpa (PAaKTOPOP OYEHD, Be-
JHKO, ITO He NO3BOJNHJAO BHABHTL O6mIcH 3aKOHOMEDHOCTE € TpaHC-
¢opmaney. B mparThke, no Ipexmoxenurc B, B, ITuorposmua [Li];
OrpaHAYMBAIOTCS BBEJEHMEM B PACUET BMECTO CKOPOCTH EBeTpa HaX
BOAOEMOM Ha BHCOTe 2 M CKOPOCTH BeTpa, H3MepeHHOH Ha METe0CTaH-
nuH Ha BHcoTe 10 M.

CymecTBeRHOE 3HaUEHHAE Tpancd)opmanns MeTEOPOJOIHYECKHX SJ1€-
MEHTOB HMeeT TOABKO NPH 3HAuWHTeAbHOR WHpuge BoAoeMma. IlosToMmy
BBEAEHHE COOTBeTCTBYIOIIYX  KOPPEKTHBOB K HaOJjIOACHEBHM Ha CTaH-- -
EHH METCOPONOTHYECKHM HAaHHHM NeJecO0GpPasHO TOJBKO NPH BHIOOJ-
_ HEHHH.pacueToB TASHHS AeAAHOr0 MOKPOBA BONOXPAHHJHIE H KPYNHEX

" _ PeK, ana CGOMLIIAKCTBA PeK NpH MHPHHE MeHee ABYX . mmome'rpoa

TaKHe OONPAaBKH HE HYXHH. .

5.2.2, Pacyer cocTaBasiomux Tennosoro 6ajnanca
TAIIETo' caemnom H JIeARHOrO noxpona

Termooﬁmen I1epee. BEDXHIO NOBEPXHOCTH TAIOMIENG CHEXKHOTO H
JERAROTO NOKPOBA BHpaXaercsa ypaBHeHHEM

© q=LE+P+Lt4 L B0y

rae LE— 'rermooﬁuen HOBEPXHOCTH CHEra HIN JIbAA C BOSHAYXOM NDH
HCMAPeHHH WA KOHAeHcauHH; P — TypOydeRTHH{ TennoobMen cHera
Hae NnEa ¢ Bo3AyxoM, [, — sdexTHBHOS HIAYYEHHE MOBEPXHOCTH
CHera WJIH JIbJa. JTa COCTABAFIOMas, KAk lpaBHNO, HMEeT OTPHIE-
TeAbHHH 3HAK, NMOCKOJbKY H3AYYEHHE CHEXKHO-JefAsSHOR MOBEPXHOCTH .
GoJblLe, YeM BCTpedHOe H3NYICHHE ATMOCHEDH,- q,—npnxo,n Tenya. ot
. coMtHeunof PalHAIHH.

1

6 Oaxas NS o : 8L,



_ tbopuyam L AAS, onpe,:xe;nennn STHX COCTaBJI}IIOIJIHX ’relmooﬁmena,
NpHBefieRH B . 1 Hactosniero Bumycka. Jlns pacuerd s NepHO Tas-
HUS' CHETa ¥ Jpja, KOTJa-TeMIEpaTypa MOBEPXHOCTH CHEXHOTO BIH
Iuenﬂnoro nokpoea pasHa 0 °C, modyusena dopMyna i

LE+P+:,_1soe(3,5+w)+268(14+w)(e-61)+
o HTLN—6704, - . (B.1D)

rae 8 — cpeanas cy'roqnas ‘TeMnepatypa BosayXa, °C; e—cpe.nnaa
CyTOYHAS BJla}KHOC‘l‘b Bosnyxa, rlla; w — cpendas cyToyHad CKOpOCTh .|
_BeTpa, Mjc; N —cpexl.naa CyTOYHAs Hpmaenenuaﬂ 06Jlaqaoc1‘b (ﬁaml), _
Tae - - .
; ' .IN_ NH'I"N o0

=t
Jas BEUMCHEHHA CYTOUHOTO HOCTYNJEHHS Ha NOBEPXHOCTh CHEra
" HJIH.JIBJA CONHEUHOH PafHaNuM ¢s NPHMEHACTCA YpaBHEHHe

Cqe=lkx(—n, (3.1

rae Iy —MaKkcHMANLHA® IMIOTEOCTh NOTOKA CYMMApHOH conHewmoX .

paguainu, najaionlel Ha TOPHSOHTAABHYIO NOBEPXHOCTh B AAHHOE Ka-
JNlenjlapHoe BpeMs Ha NaHHOR reorpaduuecko# mmpore (raba. 5.1);
ky — Kos(phunyuent ocialnennd paxasannu OOJAaTHOCTBIO OHpemend-
erca 1o tabn. 5.3 B 3asBCHMOCTH OT Ccpeanell nueBHOH npnae,u.euuoﬁ
. oGnaqrxoc-m Nm,, GaJm r— anbdeno CHera HJIH JbAa. -

. Taﬁsua{a 5:8

Koed;@ment oena(hem cmmeqnoﬁ pa)umml kx B aanmuocm or npumennoﬂ )
cpeaped memloil 003a9HOCTH N .

Newoo-. 0 1- 2 8 4 56 7 8 9 .10
By 7. .00 0.95 0,9 0,8 079 0,68 0,59 0,50 0,42° 0,35. 098"

-

3Haqenne Kosq:t(bnunem'a kN npn obNagnocTa 12 Ga.rma 6o.nbme,
ueM OpE GesobaauuoM Hele (Ni=0). 1o oOBACHAETCA yBERWUEHHEM

paccesiHHON COAHEYHOH PaxMamHH, KOTOPOe HabMIOfaercd ONPH HAJM-

YHH CBeTJIHX JerKHX 00A4KOB, He 3aTEHAIOIMIAX COJHILE.

Tlpu Heo6XOAMMOCTH ‘BHOONEERRS MACCOBHX PACUETOB H BHIYCKa
NPOrHOS0B 70 KAaKOMY-IHGO Y4acTKy peKd WK BOAOXpaHuauma (Ges
ACHONb30BaHNA DBM) yA06HO CTPOHTH HOMOrpaMmy, 0o KoTopolt fokxy
OTpefensercs. HeNOCPEACTBEHHO B SABACHMOCTH OT NPHBENCHHOR 06- .
JIAUHOCTH H KajeHAapHoro BpeMedH. Taxas. HOMOrpaMMa CTPOHTCH -
'ZAA WHPOTH, Ha KOTOpo#h pacnosaraerca HsydaeMHil BOAHHE 00bexT; -
€¢ MOXKHO HCMONB3OBATS I RS .n.pyrnx Bo,unux oﬁ'bemos B npexesax
+2°c. . )
..~ Ha pue, 5.1 nokasana Houorpauua pifiL:§ 56° ¢. IL (c'r. Kasam:)v

-Hpn NOCTPOSHHH TaKHX HomorpamM I, onpemeaserca mo Taba. 5.1,
a kN-—no raba, 53 IMpoussencune IakN BJAd 3aJ8HHHX 3Haqennﬁ
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. . . <
o0AaUHOCTA HAAGCHATCA Ha 15 uMeIoO KaxkAmoro Mecaua, 3aTeM STH -
TOUKE COSAUHSAIOTCS COOTBETCTBEEHO SHANEHHAM OOJauHOCTH.

Aapfeno Tawinero CHeXHOro H JEASHOrO NOKPOBA MEHSETCA B SHa-
YHTENbABIX NPeAejax EaK 00 aKBaTOPHH B SaBHCHMOCTH OT CTPYKTYPH -
_ r o . _

. — h’/ﬂ.f 4
" 0 N Jy//j/ 4 /J

1780 j:%'/ //}

. /.;g 72/

1250 /;' /‘///} -
/9955

w;f;//// / /ﬁ "

iz

10/ 20/ S IO/ 2000 W 0/ e

Prc. 6.1, HomorpaMMa aas ompeRefeHES CYTOUHOTO
XonuuecTBa Tenska foky OT CoamenmoRl pafAauME Ha
56° ¢ ur, (Ix/cu®). C -

H 3aTPASHEHHOCTH JAeAAHOrO MOKPOBA, TAK H BO BPEMEHH B Ipolecce
TasfHAA, . .' .

HecMoTpa Ha psil nOUBITOK OUEHHTH H y4ecTb B PacdeTax HTH H3-
MeEeHHs !, HaZeXHoro cmocofa Hx  ydera moka He CYILECTBYeT, H
. B pacueTax UCHONB3YETCA cpefHee 34 NEPHOA TadAHHA SHAYEHHe AVlb-
‘Beno Talomero crera r=0,50 H aepamoro nokpoa r=0,35. Taxoi
NpHeM BTOJHE YAOBJETBOPHTENIEH A PACULTA CTAMBAHHA CHEXHOrO
NOKPOBa ¥ JEARHOrO NOKPOBa AO BCKPHTHA PeKH HJAH OYHWEHHS OTO
AbJA BOXOXPAEWJIHHIA, HO UPH PacYeTax NPOMEXYTOTHHX  SHaTeHHNA
XapakTepHCTAK MPOYHOCTH JEAAHOTO MOKPOBA MOXKET BHSBAaTh 3aMeT-
HHe NOTPEIHOCTH. - ' L T

1 Hag6onee HHTCPECHHe PEe3yJLTATH UOMYUEHH B pad&ra; [5, 12].
e . o ' L 83



Termo or co.nneqnoﬁ pa,:ulannu, nomomenuoﬁ $a CYTRH JeIARHM
TIOKPOBOM ' Ag;, ONpefedseTCsE. o npe,uuomeﬂaoii C. H. By.na'romiu
snnnpnhecxoﬁ topuyse” ‘

Ags =g, [1 — exp(~ct®9)], (13
rae. }a — TOJUNEHA NONMOMAICHIEro CA0N JEASHOro TOKpOBa, cM c—
KosdhduIAenT, no.nyqelﬂmﬁ I0- AaHHHM ‘HATYPHHX 9KcrepHMenToR [1]
¥ 3aBHCALIER OT IPOSPavyHOCTH AbAa, Jisa pex B osep ¢ ocobo umcTolt -
‘Bogoft (03. Bafixaa, p. Amrapa, BpaTceoe Bomoxpammwiume H Ap.)
-=0,074, pas cHeXHOro MNbfia ¢=0,25, ANA- KPHCTANNHUECKOrO JbAA
H Aspa cmemanaoﬁ CTPYKTYPH Ha GOMbIIHECTE PpeK H Bo;l.oxpanmnm
c=0,165.
, " Ecan pacuer Be,n.e'rc;l noc.noﬁno, TO Aqsn AJA KaXEOTo CJ0f . olpe-"
BedsieTcs [0 YPaBHEHHIO:

Aon =g, [exp (—-ch"’_ 1) — exp (—ch?.")L C(.14)

rae h, — TOMIHHA JbJA, COCTOANMErO M3 2 DABHHX cnoen, By —
TONIUHA JIbAA, COCTOAI(AA K3 TeX Xe cJ0eB (es. HHKHETO.

~ Ecam pacueT BefieTea SAS BEPXHETO ca0s TOJANIHHOR AR/, KoTophili
CTaHBaeT B_TeYeHHE CYTOK, TQ NOIVOLIEHHOR HM TELJO OT CONHEUHOH
pazl.nalmn Aq, onpejiesIiercs Kak -

L Aqs—qs{l—exp[—c(ah)‘“’]} . (5'15)-
" llas oﬁ.nerqenna BHUHCACHAR {npn pacuerax 6e3 ucnonbsonanna'___
" BBM) - npuioXennd . 1  npHBOAUTCA 'raﬁ.nﬁua ' spavenHf

. exp(—0, 165 h°8) nna 'ronmnnu OGHYEOro RpHcTaJumqecxom .m:na

-or 0,01 a0 1,0 M _

Pacqe'r TasEHA ACHSHOTO TOKPOBA Tpeﬁye-r onpeaeneHus npm‘oxa
' Tenna K HAXHeR ero NoBEPXHOCTH 5.

" K HEXHEl NOBepXHOCTH JibAa NOCTYIALT 'ren.'lo oT BOZH, sanacu
TeIVia MONOJMHAIOTCS B SHMHEe BPEMA 3a CYET TEIVIONPHTOKA OT FPYHTa
OHA H TOA3EMHEX BON 4y, a4 BECHOH, mocjie cX0ja CHera ¢o Jbja —
H OT NPOHHKAjolefi cKBO3b JeAAHOR HOKPOB CONHEUHOH pajdanuy;

gr MOXHO ONPEAETHTD IO Taﬁ.n -5:4 B 38BHCHMOCTE OT cpe,uneﬁ ray- -

- Tabauya 54

IMputox TenAa B BOAY NOA JETIABNM IOKPOEOM PeK H, nonoxpanmmn
- OF IPYHTA' AHA B ¢ NONACMULIME BOAAMA, ,Il,x[cu o

Cpemwu rlty6una yuacria, M

i} 5= W=15.] 15=20 20-.25 2530 3-—35 |35—40 | a0

40 7% {67 | B9 | B0 42 38 34 | 2t | 17
60 .| 63 | 54 | B0 | 42 | 38 | 34| 25 |2 12" .
1 i+ 46 42 38 34 | 2 21, |17 2

70 46 42 38 34 29 - . 25 17 12 1 8

80 42 a8 M - 20 26 21 17 12 8

100 "88. 34 20 25 21 17 - 12 8 4

120 u Gonee | 29 25 25 21 17 17 12 - 8 4




GEHH YUYacTKa Bo,noxpanmmm.a HJAH DEEKH H JAUTEALHOCTH NepHoAa
T co avaom, TlepBHM jHEM 3TOTO nep’no,u.a cuHTaeTcA ACHB HAUaja
JeaocTaBa Ha BOAOXpaHAAHILe WAH HadalNa OceHHEro JAedoXofiaz Ha
peEe, a NOCAeHEHHM — JeHb, -Ha KOTOPHH nponssBoautca pacdeT. Ko-
JIHYEeCTBO TeNJAa OT COJEeYHOH pPaiMandH, HPOHHKaloWedl CKBoSh AeX,

B cooTBeTCTRHH ¢ dopmyxnoft (b.13) mpu ToMHIKHE JEAAROTO MOXPOBA .

% B npuxoe Temna OT COMHEYHOR PajHALMH K Bepxueﬁ €ro noBepx-
HOCTH ¢, PaBHO 4, exp (—ch®S).

CaenoBaTennHo, obimee . mocTynaepue Temia B BOAY 3a KakAHe
CYTKH ¢sn COCTABASET

gon =g + gsexp(—ch™). . 16) '
Hoapo&io Mero,zwxa pacueTa NPHTOKA Telsla K HHKHeH IoBepx-
HOCTH JIeAfiHOr0 NCEPOoBa H3JOXeHA B palore [1]. Iaa ynpomenHOro
pacueTa MOXHO HOJYUHTh SHAYCHHR ¢z, YMHOXKAA ¢an HA CPERHAR AJ5
BCero NeproAa TAAHHA MOKasaTels TOH A0AH Temna Py, MOCTYnanmero:
B BOAY, KOTOpasd NPHXOAMT K HHXKHefl MOBEPXHOCTH JIEASHOr0 MOKPOBRA.
Srta poasa onpepenserca no rtaba. 5.5, B aaBchuoc'ru oT myﬁmm
Y4YacTKa H cpefiEeil CKOPOCTH TeYeHHs. ~
Baxmrefilnell meawio pacuera TEmIoBOro GajaHca TasHUS JACASIHOTO
NOKPOB2 ABJACTCA ONPefeNieHHe YIAEABHOTO CONepXaHHA B HEM Tenja
0T COJHCYHOH pajxnaupM, 3aTpageHHOro Ha ofpasoRaEKe B TOJIIE
JpAa XKugkoi dasu S. MMeHHO 0HO MO3BOJAET OUEHHTH N0 YPABHEHHIO
(5.1) mpounocTs JeasHOTO MOXpoBa. B npomecce mochofiHoro pacuera
Tasgdaud S BHUHCJASETCS AJAS KaXjoro cnosl Jabaa. OJHaKo B B Xofie
NpHOAHIKEHHOTO pacueTa MOXKHC ONpeleSHTh cpefHee AJA BCero Jeasd-
HOro nokpoba sHavenuwe S, xapaKkTepHsyolllee €T0 IPOYHOCTE HA JaH-
HHE gpox. Jaa i-ro AMS Taddud oHa MOXKeT GHTH Bupax{eﬂa qaop-
MYJI0

Z: (AQ's+QB+LE+P+fa]—3359 Sr‘, (AR + AK")

{5.17)
ko~ Z (AR’ + AR") '

Bxoasmue B Hee BOIHUHAH Aqs BRIVHCAAICTCA 1O @opuyue (5.13);
gs — Ha ocHoBanEE Qopmyan (5.16) ¢ mcmoabsopapmeM Taba, 5.4 u
5.5; LE+P+I,—no ypasuenmio (b.11), a AW u Ah” —Tm0 Qopmy--
gam (5.2) u (5.3). TommuEa JexZTHOTO NMOEPOBA Nepej HAYANOM Tas-
HES ho ompepensercs KAE MaKCHMAJIbHAS 34 SHMY, H3MEeDEHHas Je- -
NoMepHOA cheMKOR, a NPH €¢ OTCYTCTBHH -— H& THAPOJOrHUSCKHX IO-
€TaX, PACMONOKEHHNX HA JAaHHOM ydacTKe PEKH HJH BOAOXPAHHJHINA.
5.2.3. Ilopanok u nprMep pacuera
* MPOYAOCTHHX XAPAKTEPHCTAK TAIOHIErO JIEAKHONO MOKPOBA

TlocaeacraTeNbHOCTL paciera cTaHBaHHS JAbka, . 06pasoBaHHsA
B €ro Toillle XEAKOA (asH H onpeaedeHds NPOYHOCTH JeAAHOTO IIO-
KpoBa IOKa¥eM Ha npuMepe ywacrka KyRGHIIeBckoro BoZOXpaHu-
Juma ot Bepxnero ¥Yenona ao KpacroBuposa. B 1982 r. B coorrercr-
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) Taﬁ.cuqa 5 5 - .
Hoas tenaa Pa, mpHxoAdimero o1 BOLH K nmeﬁ MOBEPXAOCTH .
AenAHOTO NOKPORA PeK M BOEOXPAHEAMEL B MePHON,- TASHHS
AR pRSNMIMEX rAYGHH M cKopocrefi Teqenns, %

. Cpenuan raySHRA yuacTEE, M .‘
G Mfe - y - -
: 3 §-10 |- 10—16 | 15-20 | 2095 | 26-3 | 803 | >85
0 18 | 15 7 -0 0. F o0 -0 |0
o002 | 27 | 23 | 16 9 "2 |'e | o | o
0005 | 88 | a4 | 22 | 20 18 s 0 0
o000 | 46 | 48| 3 ["2 [ 2 B w0 [ s
0015 | 52 |47 & 4 .| % [-20 | 18 |10
0,020 | 55 |52 | 44 37 80 23 18 |18
- 0,080 | 60 |57 | 40 43 8 | 28 | 28 |18
0,060 | 66 ) 63| 86 9 | 4. 85 30, | 25.
L0080 [ 73 | 68 [ 61 B4 47 | -4 85 | 30
0,10 76 § 71.) o4 87 | sl 53 38 83
0,156 | 8 | 76 0 63 55 48 42 37T
0,20 - { 8 |8 | 78 66 59 - | 62 a7 | 42
0,30 .} 9 |[ 8. | 70 72 | 64 | 88 | -82 | 47
0,40 93 | e | 8 78 67 | .6t B85 52
o050 | 98 |e| & | 7 |70 | e | s8 | ss
. 0,60 9 | 85| 8 80 73 67 | 60 57
.080. | 100 | 98] 90 83 6 | 6. | 64 60 .
0 | 100 [100 | % 8 | s | m | 70 | 6.

BHH €O CKaSaHHHM BHIIIE; pacuer HayHHAeTCA ¢ ONpepeSieHHS Bpe-
MeHH CXOZa CHera co Jhaa. )

~ B23.1. Pacqet BpEMeHH cxoma’ cnera co .wxa

‘3Ha¥ BHCOTY hic H NMAOTHOCTH CHEra Ha ABAY Pe,’ orlpe,nenmo'r KO-
JEYecTBO Teld, BEe06XoAHMOe A er0. TasHHA, & 110 MeTeOpOJOoTHYE-
. 'CKHM SJIEMEHT2M PACCYUHTHBAIOT, 33 KAKOH NEPHOX 3TO TeI/Io. Haka-

‘NABBACTCA. - B pacyerax MOXHO UPUHEMATh TUIOTHOCTE CHErd B “Ha-
gane Tasuua p=0,25 rfemd. - o
. YpaeHenue TemoBoro Gananca.is pacrreTa TasAHHA CHEXHOrO Mo~
KpoBa Ha, AbAY uMeer cheaywomuf BUA:
=1

335h.p, = Z‘, (LE+P+fs+qs)m+ Z (LE +P Ly (B18)




3gecs (LE4+P+1,4+¢:)qa B (LE4+P+1)y — TennocofMen CHEXHOro
TICKPOBA COOTBETCTBEHHO 32 AeHb W HOYb, x.- . :

Pacyer LE+P+1Is ¢ ucnoapsopanued ¢opmysnst (5.11) mpomsso- .
AATCA MO CPefHHM AHEBHHM H CPeflHHM HOUHHIM SHAUCHHAM MeTeo-
* POACTHYecKHX saeMenTos. CpellHas AHeBHAS ©Opz H CPEAEAR HOUHAS
03 Teuuepa'rypa Bos,uyxa BHIMHCAAETCA HO (opMynamM;

eu_ 67""2\918"'818 ; . - : (5'19)
e" = 819 + 2201’ + 97 , = (5'20)

”
rae KHAGKCH NPH O, 1s, 19, 01) O3HAWAT HacH HaGmoaenufi!. Anaso-
THYHEE BHUHCJICHHA OPOHSBOAATCA AafA ob6maunocTH N B Apyrux ume-
TeOPONIOrHYECKHX 5JEMEHTOB, BXOAANIAX B dopuyry (5.11).

ITockoNbKY yEasaHHas opMyna npefycMaTpHBaer NOJMYUcHHE CY-
TouHo# cyMMH TenyooOMeHa, DOJyueHHHE pacueToM sa NOJNCYTOK
aHavenuss LE+ P+1, rafo yMHOXHTE Ha 0,5,

Ilputor Tensia OT CONHEUHOH pajmalMy ¢, onpenexasercd mo op-
Myae (. 12), KoTopas NpH NOACTAHOBKE NMPHUHATOrO AJR CHEra cpej-
HEro sHaueHHs adpleno r=0,50, npunuMaer BuR ¢,=0,5 kw.

. Ecaa nio pacuery cyMmapHRE Ten006MeH CHEKHOTO NOKPOBA 33 OZHH
BNH HECKOJBKO TOAYCYTOUHMX OEPHOAOR QKasHBaeTcs. OTpHIJ.aTethHHH
70 TAKHe NEePHOAH HCKAOUANTCA K3 pacdera no dopmyne (5.18).

Crxepyer HanoOMHEHTB, GTO AN pacueta TadEAA CHera Ha JbAY
NOMpPaBKH HA TPaHCHOPMAlMIO METEOPOAOTHIECKHX SJEMEHTOB BBO-
AMTH R€ HYIKHO, NOCKOJABbKY NOACTHJAIONIAS TNOBEPXHOCTh Ha CyWle H
HA BOEOXPaHHJRIE KU PeKe B 3T0 BpeMs OAHOPOAHA, S

B npakrure pacuer yao6HO NPOHSBOAUT: B ¢opMe Tabaumul.
B taba. 56 npeacraBieH aATOPATM peireHAs ypasreHms - (5.18).
B xauecTBe npaMepa npHBeAeH pacueT LNATH CXOZa CHEra ¢ JeJAHOTO
nokposa KyAGHilieBCKOro BOJOXPAHEJNHIIA HA yaacTke Bepxunit -

¥cnon — KpacroBugoBo Becnodi 1982 r.

- Jing TagHES ¢A0A cHera BHCOTOA h.=30 cMm, AeXaBIIero Ea ABLY
25 Mapra 1982 r., TpeSyerca cymMma Tensa paBHas 2514 JIx/fcMm2,
K 4 anpeas naxonuaochk 2581 JIx/cm?, chepoBaTesnHO, B STOT A€HD
CHET €0 JbAA ACJXKEH GHJ cONTH W HauaThbCd TafHHE JIEASHOTO HO-
kposa, UabuTOK Tenna Agen=67,3 JIx/cM? p pannHellideM YuHTHBA-
ercsl TPH pacueTe TadgHAA JbAa, KOTOPOe B JAHHOM caAyTae HaTHHa-
eTca ¢ 5 anpeas. ' - '

Bonee cHOKEHHE YCAOBHS AJS OnNPefeleHds AATH Hauajia TadHAA
JABJA CKNaAHBAlOTCA B CAyuasAx, KOra CHET Ha JBAY ACYE3aET BCJIeH-
CTBHE HCIAapeHHs 3a40JITO A0 Havajla TasHHA Jbla. Tagoe nojomxe-

'HHe XapaxTepHo ais pex Bocroumo#i CuGHpH, rle CHEXHHfA NOKPOB.
HeGoabmmoR, a colHeuBas pajHalHA BeArka, B srtux caydasx paTy
.Havajia TMepHOAA TafHHA OmPeNeJsioT .NyTeM NpoSHOTO pacyeTa Tas-
HYA Jba NOCie KaXJOro ouepegHoro noxonopanua. [Ipu BeceHHHX

1 B mo faEHON METeOCTAHNEN HET eXeYACHHX HaSmopednli, NPEHEMAIOTCA
TeMIepaTypH, HSMepeHHWe B OAmMKAfilHe K YKASAHEWM CHHOMTHICKHE CDOKH.

L
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MeTEOPOJOTHISCKHX YCAOBHAX HeHsOeXHO HpacTymaeT  TaKofl JeHn,
KOTna Jaxe NpH o'rpnua're.nbnoii TeEMAepaType Bo3gyXa HavuHHACICS
TagAne BePXHHUX clloep NbAa H HAKOMJIEHRe XXHAKOA (asnH BO JBAY. .
3roT JeHb H- cne,nye'r TIPHHATE 34 AATY HaYanAa’ TaARHA. :

5.2.3.2. Pame'r TORIMMEN, H OTHOCHTEXLHOH NPOUROCTH XEASHOrO NOKpoOEa

Yuenpmenre TOJNIMMHN JbJa 3a CYTKH PAaBHO CyMMapHOMY cyToY-
HOMY CTAHBaHHI0 C BeépxHeli W HHXHeH NOBePXHOCTH A€AAHOTO * 1o~
KpoBa. :

AR'ew
1% :

: - ge/L"
o} : —— — 5’,;9_
10 - ' %S ééﬁ_
TT . /,gf/éyéé;b
s F = -
M [ A
| J;ﬁ%%

Fil - e - T

-4 . 0 - 1 2 3 4 & £ . uq’/z*
Puc. 52. Homorpauma EAA ONpefieficAHf CYTOYHOTO JIOA CTAHBAHHS ¢ Bepxyedt
HOBEPXHOCTH JNEAAROIO NORKpoBA AR’ NPH PasAWUENX SHAUGHHAX NPHTORR TemJa
ceepxy A¢’ @ comsewnofl pamHamHH g,.

Cxoll cTaHBaHHAS CBEPXY paccqumnaem no ypannenmo (5.2),
B KOTOPOM CYTOYEHH NPHTOK TeMIa K STOMY CJCK ¢’ MOXKHO mpex-

_ CTaBuTb B BHAE ¢'=Ag+Age, B KOTOpOM. AanE+P+Is H paccqn- '
THBaerTcst o popuyne (5.11). '

Onpeneasnsn Age u3 (popuy.rm (5.13), ypaBuerre (5.2) uomno npe- .
.o6pasoBaTh K BHAY

Ab = Datas {1 = efp e arP]

(5.21)

HOas ero pemenna MOCTPOEH2 HOMOIpaMMa (puc. 5.9). Hpn pac-
uéTe CYTOUHOro CTAHBAHHA HO HOMOrpaMme TpeSyercst smath L*.

AHa/erHIHC BHYWCJICHHE CJIOS CTAHBAHHA JbJA CHH3Y NPOBOAMTCS
no ypasnennio (5.3). IIpaTok Temna K HEXKHel NOBEPXHOCTH TAIOLIEroO -
Ab}i2 §s BHUHCAACTCS YMHOXEHHEM OOGMIEro KOAMYECTBA MOCTYNHB-
IIero B Bo.n.y TEANA Gy, KOTOPOE paccuuTHBaETCH MO dopMyae (5.16),

&



I

Ha xosq)qnmuenr, xapamepnaylomnﬁ ,lto.mo 'ren.na, uoc'rynanomero Ko
AbAY. DTOT KoapuuHenT onpeaessercs no tadx. 5.5.

3navenna L* m L** ompeaensiorcs no ypasnenaas (5. 4) H (b.D)
B 3aBHCHMOCTH OT KOJAHYECTBa TEmJAa, NOTMOUEHHOTO COOTBETCTBEHHO -
BepXHHM S’ K HiKnEM S” caoeM crausapud. OGHT PACIETOR MOKA3AN -
[1], 9To .c AOCTRTOUHOR TOYHOCTBIO MOXHO CYHTATH YEeNbHOE MOTMIO-
IieHHe TEMNa OT COMHETHON PaAHAIME BEPXHAM CAOEM TAAHHA DABHEIM
§$'=1,58, a morsomenue HumHuM caoeM TasmHs S”=053. 3gecs
5 — cpeapee ynenbHO® KOJHYECTBO Tenda, 3saTpadeHHoe Ha o6pasoBa-
#ne XKBAKOH (asH BO BCER Macce FEAKHOTO MOEPOBA, ONpPERERACTCS
no ¢opmyae (5.17). Pacuer § HaunHAeTCH ¢ TOTO, YTC eI'0 3HAYEHHE
HaKadyne TAAHHA OPHHEMAETCHA PABHEM HYNO, MOCKONLKY RO cXofla

CHEXXHOIO MOKPOBa CO JIbAA COJHEUHESR pannaiusa B Maccy Jbia e .

“npondkaer. Toraa AAA HepBHX CYTOK TasHHA B COOTBETCTBHH ¢ (op-"
Mynama (B4) mu (b 5), npmmuas p=0, 916_1‘ch3 L"-==L“"=-‘

- =308 Ix/cm3, .

Onpenenup ¢ yueroMm sSHauenHl Ll # LY’ crausanme 3a nepnﬂe
cyTkE AW +AR”, MoXHO paccurTaTth 1o dopmyae (5.17) &, man sro-
phX cy'mx TAgHUA B HOXCTABHTH IOMAYYEHHOE SHAYCHHE JIs NOJyYe-
HHs1 L2—308-—153* Jax/eM?, Lz =308—0,5 3** Jx/cM®, KOTOpHE.
BOAZYT B pacueT CTaHBaHHA ‘38 BTOPHE CyTKH. B ToM iKe DOpsjke
pacuer MOBTOpAeTCA W AAA NOCIEAYIOWHX AHEA TasHHSA.

[pr BHOAHEHWH PACYeTOR CAEAYeT HMEThH B BHMLY, UTO HpPH TOX0-

.nonauuu TenecoOMeH MOXET CTaTh OTpHHATeNbHHM. TagRme ¢ Bepx-
. Helt MOBEPXHOCTH B STOM CJy9ae MpeKpamaercs; Jiej HauhHaeT oTAa-
.BaTh TeNJ0, BO3HHKIIAR B €ro TOJAINE KHAKas ¢asa BHOBb 3aMepsaer.

[ag pacyera TennooOMeHa H KOAHYECTBA BHOBbL saMmepsiedf xuax-
Kofl ¢asH HCNOJAb3yercsa YNpOHICHHHA TpHeM, Npeajoxendnfi Bynato-
BuM. PacweT remaoobyena Ag 3a HE TIGXOJNOAAHHS NMPOJOJIKAEM Be-
ctd mo ¢opmyne (5.11), kax ecan 6 Tenneparypa NOBEPXHOCTH JIbA
ocrasazach pasEofi 0°C,”a He crana olpuuatensHolt. IlonyuenHue
TIPH 9TOM. GHKTHBHHE SHaYEHHs TemNooGMeHa oﬁosﬂatmu Aqy.  Hefi-
CTBATENbHOE 3Ha9eHHe. A¢ MOXHO HOJYMHTb ¢ YUeTOM BHYHCJICHHOTO .
uKTHBHOTO -Agp, CKOPOCTE BeTpPa H COMEPXKAHAA KHAKOK Qashl
_B BePXHHX CHOAX JepdHoro mokpoBa S'. JIas 3TOro mpEMeHAeTcs HO-
Morpamma, npuseaensas Ha puc. 5.3. Mcrummoe spauende Ag moay:

| qdeM YMHOMCRHeM NONYIEHHOTO NO. HOMOTpaMMe sHavemms Ha S

S’ npuHEMaeTcs ANR MepPBOro JHA NOXoieHaHus paBEmM S'=1,58+
+33,5 IxfcM®, a B mocaenywomue nux S'=33,0 Jlk/cm®l, Pacqe'r
" Begercd A0 OKOHUAHHA NOXONOZ2HHA HJAH RO HCYEPHAHHA BCEro 3a-
maca_Temaa BO JbAY, T. €. KO AHH, Korxa S=0. B nocaexsem caysae-.
- pacyeT TaAHMS HA2 HAUARACTCH MOCIe oxonqanns{ [OX0JIORaHAHAS

" BaHoBO. . -
Ioxonoganue saqa(:'ry!o conponox{naerca Buua.u.eﬂneu OCB}.LKOB

" B BEAe cHera. Ecay ocaskop BEmagaer Goaee 2 MM, T. €. NOBePXHOCTD

JAblla CHJAOUIE NOKPHBAETCH CHErOM, 4, cpe,u.ﬂxsr CYTO‘IHaﬂ Teunepa'rypa

1 8 gpromuaercs pasiuy 33,6 Hacfcu® B B ToM c.nyqae, ec.lm o'rpnnsmmoe'
sHaveHHe Ag BEMEeT MeCTO B Havane 'rasm . _
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e npepnimaer —1°C, To TadRue JApia’ npekpamaercA. C macrynae-
HHEM HOTelIeHHS HeoOGXONHMO PacCYHTATh CPOK CTAUBRHHS BHOBEDL
06pa20BaBINErocy .CHEXKHOTC NOKPOBA, 4 3aTéM BOSOGHOBHTH pacyer
TasHEA JbA2, NPHHHMAS HAYAJLHYIO TOJNIUHHY JbAa, ganﬂoﬁ ‘paceun-
. TaHHO® Ea mocjeXHEAH jeHb ,lepex noxonofaHueM, a 0. Ilpn pam-
_ Te/IbHHX CHJABHHX noxono.aannﬂx HeOGXOAHMO PACCYHTATL BOSMOXHOE

_HapacTande. JbJa 3a 3TOT MEPHOJA.

Pacuger TasHHUA Jbja N H3/0KeHHOl cxeMe HanGoxee Lesecoob-

_ pasEO uponseofiuTh ‘¢ momoikl 3BM mo mporpamme [6]. Bes mc-

nojibzosaniis 3BM ero yao6HO BHNOAHATH B Tabamanol ¢opme. Ipa--
Mep pacueTa jAaH B Ta6Jq. 5.7 Ang TasHHA JeAAHOre NMOKpOBA Ha yda-
CTES BOJKCKOro nAeca KyHAOHIOeBCKOro BOAOXPaHHAHINA OT Bepxnero
¥Yenona no Kpacnonn,nona p 1982 r,

B namem npEMepe pacueT TasHHA JEJSHOrO MOKPOBA RaunHaeM
¢ 5 anpend, TAK KaK JaTa cXOAa CHEXKHOTO noxpona ompejelera No

" pacuery Ha 4 anpens (Tabux, 5.6).
Ha mereocrannun Kasanb ¢pearas cyTouhas TeMneparypa BO3-
Ayxa 5 anpena 6uira +0,2 °C, TIpn oGnaunocty 7,2 6anna M MIApHEE
BOAOEMA 9 KM TeMiepaTypa BOSAyZ¥a HaX axna‘ropueﬁ BOACXPaHHAHING
no ¢opmyse (5.6) mommsmnack 3a cuer TpaHcPopmamuu Ao —-1,0 °C.
BaaxuHOCT BOSAyXa NOABepraeTcd TPAHCHOPMANEH NPH 3HAYE-
. HAgx BHwe 6,1 rIla; b anpeas BAaXHOCTD BOSAYXa HA METEOCTARNUH
Kasanp 6usa 5,7 rlla, mosToMy oHa npuHAMalachk 663 HIMEHeHHS. .

CKOpOCT: BeTpa H 06IaUHOCTL NPUHAMAIOTCA [0 HAGJKOACHHEM
sHayeREaM, B TaGa. 5.7 ncxogumle MeTeoposoruveckme AaHHHe (O
e, w, Nop, Npw) momemerH B rpadax 2—6..

Pacuer Temsoobuena Ha Bepxmeh nonepxnoc'rn JEASHON0 HOKPOBA
. -ipouseogaTca no ypapmenuio (5.11). Onpexenenne cyMMH LE+J£+I°
_ mpeacTasaeno B rpadax 7-—15. PesyartaT TemnooGMena Ha BepxEedl
MOBEPXROCTH B MePBHil IeHh TafAHEA HOJAYYAeTCA IO Pacyery OTpHILA-
TeNbHHM, T. .e. BeJaHuHHa Ag d¢urraBEAd M Agp=—465,1 x/fem?
(rpada 11!). Yrobm ou;)e,uenm'b FeficTBHTENIbEOE 3HAYeRHE Ag, He-
o6xoauMo yuects @ H S’, CxopocTs Berpa w=7,5 M/c. Hakanyre Ha-
yaja TafHAS JEeJAHOTO0 NOKPOBa, T. €. 4 ampend, TasEHA Jbja He
60, caegoBateaso, S=0, a $'=33,b Ox/cm? (rpada 12). Ilo rpa-
_ Guxy Ha puc. 5.3 ompepeasem Ag/S'=—8,7 (rpada 14), a mcTHHROE
sHaueHBe A¢=—8,7-33,5 CyMMHpYeM ¢ OCTABHIEMCA NDH TasHHH
CHera HEHCNOJb30BAHHHM ° 3a1acoM 'rerma Agen W monydaeMm Ag=
=224 3 JIx/cm2 (rpacpa 15).

I'Ipmmc TE€RJa OT COJECYHOH pajHaOHA ONpelesiseM NO HOMO-
rpaMme Ha pHc. 5.1. Ha b ampeas npH cpeaue#r aHeBHOH 06JaYHOCTH:
7 Ganaop Iphy=1030 Ix/cM* OnpexenseM koawdecTBo Bomenmreft
B Jep papnanmu gs=Ikyn(l —r). Ilpn cpesuem anpbefo Taromero

' nepAaoro nokpoea r=0,35, ¢,=666 Ix/cM? (rpada 16). B rpade 17
sanpckBaercd oObeMHAs Tem/oTa TadHEA AJAA BepXHETO <JIod Jead-
Horo moxposa!.-B nepsmifi jeHr TasHEa- S=0, caepoBaTeabHO,

1 3ftece yauTHBaeTCa GOBEMEAS TEMNOTa TASHHSA L, KOTOpad pasHa 308. IIx fom?

H mpeacraprfer colol nponsnenenne reunorm reanua (3356 Ox/r) na unmoc-rn
MoRoAnTHOTO Jbia (0,916 Ffem®).
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L*=308 Jlx/cu?, OnpenenseM CTAHBAHHE JABEA C nepxueﬁ»nonepxno-
CTH O HOMOrpamMe Ha pac. 5.2. B nepawit nens (5 ampeast) rasuud
Abflz CBepXYy He orMeuanocs (rpada 20 f

Tenno, mocTynalinee K HHXHEH NOBEPXHOCTH JbAR, BHUHCASETCH
B rpacpax 21-25. C, Hadana J€OCTaBa A0 5 anpeas mpouLio 87 CyT.
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Puc, 5.3 HoMorpaxua xna onpegenenus o'rnomeﬁua,'Aq'fS’ DpH_pacueTe OTPHIATENbL-
Holl cocraamomied TeNAoBOrO GajNaHca TAIOIIEro AeAAHOrG noxpona.

OnpenensieM OTHOCHTEABEYIO OMO MpPOHHKMER CKBOSH Jej anuanuu
(mpunoxenne 1) npe Toampre gnga 56 cM, ona paena (,158. Caeno-
BaTe/IbHO, IPOHHKIIASA paAHanus sa 5 anpensa cocrasaT 105, 3 Jx/em?
. (rpada 22), g» cocrarager 26,1 x/cm?. Tennosanac B'Bomioﬁ Mmacce
" DOFO-NBAOM 3a B anpeas cocraBEa 130,4 JIx/cm? (rpada . 24). Hpu
ray6rre 12 M B ckopoctH Teuerns 0,1 M/c AoAA TemJOMPHXOAA, pac-

" XoAyemas Ha TafHHE JbAa, coryacHo TabJa. 5.5, cocrapuna 71 %. Ten-
JONPHTOK K HHXKHel NOBEPXHOCTH JIbAA 3a CYTKH paBen 92,6 Hx/em® -

{rpacda 25).
'CrawBaH#e JBAR ¢ HHKHEA TOBEPXHOCTH NEAAHOTO noxpoaa 3a
nepsufl feHp cTaHBaHuA cocraBhAo 0,28 cu (rpada 27), a NOCKOJABKY
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CTAWBAHEA CBEPXY He GHJIO, TAKOBO XKe H CyMMapHoe cramBanne Je-
AAHOTO MOXpoBa (rpada 28) u .cymMapHOe WETerpajbHoe CTAHBAHHE
¢ Bepxmedl 1 HHMXKHeA NOBEPXHOCTEH JEASHOrC NOKPOBA B MePBHIM XeHb -
(rpada 29). 3arpavennde TemIo Ha cyMMapHOe CTaHBAHAE abna

-cBepxy u cHH3y D anpens cocraBuno 924 JMxfcm? (rpaga 31). '

- B nepBHE NeHbL TAfRMA CyMMapHoe KOJKUECTBO TeNAa, NOTJOeH-

- Hoe JABAOM,” cocTasaano 2946 Jlxfcm? (rpaga 32), a ocraBueecs |
* B TOAMIE JBAA TEOJIO COCTaBAAN0 coorBercTBenHo 202,2 Jxfem?
(rpada 34). OrHocss 570 KOJHYECTBO TeMia K TOMIE OCTABMIEToCH
Jbjia, NOAYydaeM cPefHee yAennHoe cOAepXKagne KHAKoN (GasH B Macce

anfia § (rpada 35). Ilo dopmyne (D.1), npurnman So=184 Ix/cm®,

-ONpefeNseTca 3HaueHHE OTHOCHTELEONG PaspyIAmero HANPSXEHUs
Ha H3TEG (rpada 36). Yke pjna mepeoro JHA TadAHHS, p=078.

© ‘B pacuerésia BTOPHX H NOCASAYIOMMX CYTOK €cThb HEKOTOpoe pas-

JudHe CPABHATENBHO C MePBHMH CYTKaMH.pacyeTa HDE ONpeieNeHAH

TeN/I006MEeEa BEPXHEH R HAXHeA NOBEPXHOCTH JIeNSHOIC NOKpOBa.

-~ ‘B.nepsHe cyrkun S pasao 33,5 Jxk/cM®, nostoMy S* AA4 BTOPHX CYTOK
. BHYHCASETCS  KaK- §=33 541,56 §=38,9 Ix/cu®. CooTBeTCTBEHHO H
ofbeMBaA TENNOTa TAAHHN A BerHEI‘O (03 ¢ L*-—3026 ,[blg/cna ,

Ilpr pacuere cTaumBaHHf JAbAa C HHKHEH NOBEPXHOCTH TOMNINEHY:
JMeEAHONO_NOKPOBA YUHTHBAEM MEHbIIYI0, 4eM h¢ Ha TONINHHY, CTasB-
Hy0 B MepBHE CYTKH, YTO BJHSET HA KOJHUECTBO NMPOHEKMeEH wepes
A€ coanegHoR paamanun. O6beMBasA TenJoTa TasHHA ¢ HEXHef no-
BEDXHOCTH TOXRE HMIMEHAETCA, OHA PacCUMTHBaeTcs c¢ yueTom § 3a
nepBHe CyTKH, Kak L**=308—0,5 §=306,2 Ix/cm3. C yuerou storo
€e 3HAYEHH BHYHCJIACTCS CJIOA CTAMBAHHS CHASY.

AnaJorauxo BHIONHAETCA pacyeT W 3a noc;xe,nylome AHE TasiHAA.

. ~Caepyer 0OpaTuTh BHEMaHHe Ha TO, uTO ¢ 11 ampens c nepexozom .
' K_MONOXHTeNbHHM SHaUCHHSM TpaHcdopMapoBaHHoll cpéamed - &y-.
~ Toumofi TeMmepaTypH BOSEyXa H BHYHC/NEHHHE sHauenHs Ag cramwo-
BATCH HOJIONMHTCJBHHMH, T. €. NEHACTBUTE/SbEHMH, 4 B6 (HKTHBHHMH, .
Oun" TaxKe 3andCaHH B rpatpy 11 u ﬁes H3MeHeRHi ‘népeHeceHH -
B rpacdy 1b Taba. 5.7.

Kax noxasasc » Ttada. 5.7, upmox 'rerula KO JbAY 21 ‘anipesst
“yMeHBITaeTCH Ha HEKOTOPYIO BEHYHHY.-DTOf BelmuHHON YUHTHBAETCS
TENM0, 3aTpaueHHOe HA TasiHHe BHINABIIKX -TBepAHX ocaaroB, KoJn-
4€CTBO TeNAa, HYXHOe AAf TafHM] BHHABIIEr0 CHEra, BHPAaiKeHO
_ B MAAJHMeTDax Ocajxos !,

Konenusi#t . peaysTar - pactle*ra—eme,unesnﬂe ‘suavemws h u° P,
'KOTOpHE NO3BOAFIOT OUEHHTL NPOMHOCTH JIEASHOTO noxposa. ITpose-
PHTD TOMHOCTD MOJNYYCHHHX - AAEHHX MPAKTHYECKH ' HEBOSMOXKHO.: -,
- B nsBecrHod cTeneny 06 MX HaJAEKHOCTH NOSBOAACT CYRATH CONMOCTaB: -
JIeHHe BEHCTeRHOA W (axTHYecKol AATH HMCUEIHOBEHRHA JbAa Ha pac-
cma’rpnnaeuou y4acTKe aonoxpamnma. B Hamem mprMepe Mo pac-

~1.Keaanocs, apaambueﬁ ﬁmo 651 CUHTATH, YT0- KOAHYECTBO Tenaa, Byxme Ang
_moAyIeRas 1 MM BONH H3 cHere, pasro 33,6 Ik /cM?, HO, NPEHRMEA 5T0 KOABYSCTBO
Tensla papHEHM 41,9 ,Elecu’ MH EOMIIGHCHpYeM PasHALY B ainfefo 'ranomero Avia
# CHeTa,
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Y
qery zen pacradx 29 anpens, a daKrHyeckoe ouyuleniie Ob0 OTME: |
yeHo 30 anpens. IIpoBepka Ha MaTepHane MATH YYacTKOB BODKCKHX
BOZOXPAHAJMIN 33 IIECTh JET NOKA3aJKa, YTO BEPOATHAS NOrPEBIHOCTS -
‘pacuerop He mpeBwmaer 2 cyr. HekoTopue XaHHHE 0 TOYHOCTH pag-
YeTa OPOYHOCTHHX XaPAKTEPHUCTHK JbAa npnnonm‘ca mmce, B I 54
HacTosued’ raaB. -

5.3. Kparkocpoynnii mpornos
MPOUHOCTHHX XAPAKTEPHCTHK JEAAHOTO MOKPOBA

MeTtox pacuerd, H3JMOMeHHWE Bolile, NPH HAMMYHE NPOrHO3a Me-
TEOPOJIOTHYECKHX S/IEMEHTOB NPHMEHASTCs A KPATKOCPOUHOIO Mpo-
THOS& TOJAIIHHH H TMPOYHOCTH JCASAHOrO MOKPOBAa B NEPHON €ro Tag-
nus. JAs 5TOro HCNOXB3YIOTCA NPOTHO3H cpenHed cyrouHok Temmepa-
TypH BosAyxa Ha 5 cyr. B mocieamme roAH, Hapsiy C NMPOrHO3AME
cperuedt cyrounofi, cpenuefi rueBHON M cpeAuedl HOUHON TeMmepaTyphl
BOSAYXa, HJsi NPOrHO30B YMEHLIICHHS NPOYHOCTH JIbAA COCTABJAIOT-
TAKXKe TPOrHOSH CKOPOCTH Be'rpa, oBxaunocTd ¥ a6CONOTHOA BJAX-
HOCTH,

CocTapieHHe H BHOYCK KPATKOCDOSYHHX TNPOLHOSCB HAUHHACTCS
C TOro AHf, KOFRa NO: pacuery HawHHaeTcs TasrHe Abja. Exensesro
. RawTcA OXHZaeMHe SHAUEHHS TONIIMHH FE OTHOCHTENLHOK RpouHO-
CTH TaIOWIEro NeAsHoro nokposa Ha 5-e cytkn. Ecnm B xope oToit pa-
. 6OTH OKAQ3HBAETCH, YTO NPOTHO3 METEOPOJACTHUECKEX 3IAESMEHTOB, HE
NPOMEKYTOUHME AHH CHJABLHO H3MEHAETCs, BHHYCK&IOTCSI. H y'roqneu-
Hbi¢ NPOTHOSH A H @ Ha STH IHU.

Kak' oKasald ONMT COCTABJAEHHS TAKHX IPOFHOSOB, TOTHOCTL HX
KOCTATOUHO BHICOK2. 3HAUECHHSA "OTHOCHTENLHOA NPOYHOCTH ¢, PACCTH-
TaHHbIE HA 5-e CYTEH 70 OXHAAeMbIM METEOPOJOrHYCCKHM SJIeMeH-
TaM, OTJIHYAIOTCHA OT PACCYRTAHHHX [0 (AKTHIECKAM JaHHBIM oﬁuqno
He GoJee ueM ua 0,05, a TonmuEa AbMa —Ha 2—3 oM.

Jlna y4acTKOE PeK HJH BOZOXPAHHAHIL, 110 KOTOPHM BHOOJNHEHH
pacyeTH TPOUYHOCTHHX XaPaKTepHBCTHK JIEASHOrO IOKPOoBa B IEPHOX
‘ero TamHHA 3a GoJiee HIM MeHee MJAMTEJbHHA pAZ JA€T, BO3MOMHO
Ito/TyueHHe JIOKaJIbHEIX SMIMPAYECKHX 3aBECHMOCTEH Mg KPaTKOCPOW-
HOTO TIPOTHO3a STHX XapakTepHCTAK. C yueTOM SHAYHTeALHON HEEP-
UMM TIpOileCcCa YMEHbINEHHS NPOYHOCTH JENAHOTO NOKPOBa TaKHe'
34BHCHMOCTH BO MHOTHX CHYYafAX ROSBOJISIOT YBeAHURTh M 3aGuiaro-

BPEMEHHOCTh HPOTHO3OB. '

K nacrosmemy BpeMeHH PAZH eXeAHeBHOA TONMMHH A H OTHOCEH-
TEJILHOTO PASPyIAIOWIETo HANPAXKEHHZ Ha H3rHG (IPOUHOCTH) @ JEmA-
HOTO MOKPOBA PACCYHTAHH JBAS PAAa YY4aCTKOB BOXOXpAaHEAHIY Boj-.
xcko-Kamekoro xackaza I'DC. Cpapuenne paccuBTAHHBIX-ZAaHHBIX -K
HaGRIOZEHYHX, OUEHOK PAa3pyIIeHHOCTH JEASHOro HOKPOBA. NOKa3ajo
[13, 15], uTo HamGosee XapaKTePHHIMH CTAAHAMH YMEHbUIEHHS NDPOY- -
HOCTH JeAAHOTO MOKPOBA SBJKIOTCS MOMERTH, KOrAa OTHOCHTeJbHaR
npoqnoc'n, @ cranopurca pasuon 0,7; 0,6 n 025 yTo comnemrnyeT
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| 23, 3—4 H 4——5 6a.u.nan paapymennoc'ru Jbia MO DPHHATHIM HAa

" peynoM ¢urore rpaganpaM. HecaepoBannaMu nabopaTOPHH EPOMJISHES

HaBHranAH ['OpHKOBCKOTO HHCTHTYTa HHXEHEPOB BOLHOIO TPAHCHOPTA
YCTaHOBJIERO, UTO aRTHBHYIO- paboTy N0 JefoBof MPOBOXKE TPAHCIOPT- .
HHX CYA0B “1ejiec000Pa3HO HAYMHATD HPH PASPYUIEHROCTH JERAHOIG
noxposa 3—5 6aayob. IlosroMy nporros Aar. HacTynuelus p=05 u
p==0,25 Beo0XOANM i1 OPraHH3alHy CBOCBPEHEHHOr0 PasBEPTHBANKSL
TPOAJNERHON HABUralHH, W' JIOKaJLHHE *SABHCHMOCTH paspaﬁama-
JIHCD AJIA NIPOTHO3R 9THX AAT.

.~ Kak 6na0 noxasano, yueHblmenne l'lpO‘IHOI:TK AEAAHOTO IOKpOBa’

HAYHMHACTCH CPABY Xe NOC/e CXOAA CHEXHOro noxpopa. ‘Hacrynnemwe
yKa3aHHHIX XaT 3aBHCHT HPeXJe BCero OT KaTH cXofja CHEra CO JbAA
Doo. Nanpnediiafi XoX TasAHHS B OCHOBHOM ONpefeJsercd KkoaeGa-
HASME TeMOepaTypnl BO3AyXa. [IpakTHWECKHE, echH NPHYPOUHTH BH-
IycK MPOrHO3a K jare CX0Za CHEXKHOrO0 MOKPOBA, MH MOKEM YYecThb

. 0 OPOTHOSY CPEAHIOId TeMIEPaTypy BOSAYX4 sa mociaexyoline 5 cyT

©5. Ocobenno cymecrsernoe BIHAHHE OKasHBaeT O B CIyuafxX Io-

" NHMERHS €e Z0 OTPHUATEJIbHHX sHaueHmf, 7. €. HPE NepepuBe B upo-

necce TadAHHA JbAA.
Heo6xogumuie fits- paspaboTky- snnupnqecxnx SaBHCHMOCTeR pm-
nar .cxofia CHera co_JbJa H AAT HACTYILICHHS 3afaHHON NpPOYHOCTH
JensgHoro MOKpoBa (KaK H €ro TOJMIAHEL), uorgr OHTL HOAYUYEHH TPH
RJIATHH METEOPOJIOTHICCKHX MEHHHX AN JOOHX BOAHBIX 0GDBEKTOB,
B TOM UHCIE AJIA BHOBb CO3AABReMHX BOLOXpaHMAENI. CaMH IPOTHO-
cTdeckue sapucamocta {16] crposrrcﬂ oOHqﬂo rpatplmecm H HMEiOT -
odmni BHJ . _ :

8Dy, -—aIADc¢+bIA9,+c., G2
AD.,,m—-a, ADM+b,Ae, +a:g, (528

,r,n.e AD.,,o 5 K AD.,O o5 — OTRJIOHEHHE OT-HOPMBl AAT Hac'rymieanx npoy-

- . HOCTH Jbja "cooreercTBeRH0 @=06 u ©=0,25; AD;c -~ oTKNOHEHER

OT HOPME JaT cXola cHera co JbAa; A — OTKAOHEHEE OT HOPMH
cpearefi TeMnepaTypH BOsAyxa 3a D CYyT Iocke CXOXK& CHEra co Jbja;
‘ar; g, b, b €1, Co— KO9DHIEEETH YpaBHeRMH; HX SHAUCHHA NJA

‘Toperoscxore, Ky#6umesckoro =™ Bo.nrorpa.ncxoro BOROXPaHHJHUIL -

TnpuBeXeHH B Taba. 5.8,
B sroit xke Taanme npuneneuﬂ HOPMH spauenult Doy 0 Doy o

Do U 6. Chexyer 3aMeTHTb, 9TO MPOTHOSH [0 STHM.38aBHCHMOCTAM
COAePKAT HAHGONBINHE NOTPEMIHOCTH B CAYYASX HEYCTONYHBOrO Xa-

.. paKTepa HOTOAH C ]JQSKHMH NMOXOJOBAHHAMH B~ CHeronaxaMm,. 0Co-

‘GeHHO, ec/E STH ABJECHHS HACTYNAIQT No3XNce, ueM uyepes 5 cyr moche

'nnuycna nporeosa. IMo 3TEM S2BHCHMOCTAM MPOrHO3H COCTRBAAITCH

. €0 cpexeed 3a6A3TOBPEMEHHOCTHIO 7—10 _cyr. ToumocTh SaBHCHMO-

cTeft BHCOKad, nor'pemnoc'rb npomosa B npefenax -2 cyr ofecreyera
Ha: 90-—92 % . .

-
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Taﬁduqa 58

Copeapne umue SHANCHAR H xoaﬂnmwm ypameau! (5.22) " (5.23) ;
O BOSOXPABNAWINAMN- . .

Cpenee MHOPORCTHAS SpAYEHES ' : Kosmaen'r

" B l Do | B, Iﬁm’” a

b P - A by | e,

) Pppmoncxoe -= I0ptenen—ITyuesx
UM [ BV [—0,2(8/V | 0,67 | —1,93 { ~0,11.] 0,62 ] —1,74 [0,45
| SV |03V |07 | “18 | ~o.1t {082 ~L74 [0

' Ky#fibuneperoe — Crépag Mahns — y.um_mqncx
o7/l | Sy | 0,4] 71V ) 0,97 ] —0,83 0.5 | 0,74 —p,75 [0,68
i 0.4 7V 0,97 | I I I I

_ Bourorpagcxoe—Cocuonﬁa-Ponnoe
- 22/l | 26/11¢ |-—0,4_| l{lVlO.QS' —0,54 { 0,23 IOSO[ ~—1,925 |0 36

5.4. Hporuos Hccymeii cnocoSHOCTH Jlenaﬂoro NOKpoBa
¥ TIPOXOAHMOCTH €ro ANs CYAOB JEAOBOro MAABAHAA

BoarmoR unpaxthsecknfi HHTepec NPeACTABJAAET HCNOAL3OBAHHE
Hecymefi cmocoOHOCTH ASAAHOTO WOKPOB& PeK. AJS NPOBeieHHsl pas-
ARTHHX PaboT €O Jbja, OPTaBA3ALHE JeASHHX AOPOr H Nepenpas. .

Pacuernas opuyna, nosBoadiomas OnpeAeATs HECYWYIO CNOCOG-
* HOCTh. JefIIROr0 NMOKPOBA P ¢ yueTOM “yMeHBiIeHHS] ero NpOuHOCTH,
Gutna npepnoxkena I, ©. [Magdpunrosam [10] )

- P=0,136R%* (1 + 1), : (5.24)

THe P—npe,ne.manaa Harp Ka Ha Jel, T; ,R—-conpo'mn.neune A~
ulero jbaa Ea Horwb, T/M%; h-— TOMIMINHA JNbAA, |M; O —- QTHOIEHHE
WHPHHN H JJHAN TJOWMAAM, Ha KOTOPYio pacnpocrpauﬂercs Ha-
rpysKa.

Pacyer no Merony Byaarosa, x ax_ NOKa3aHO BHIIE B 1. ’5.2, NOSBO-
JAST OHEHATH TOJILHHY A H OTHOCHTEAbHOE paspymajoliee Hanpsxe-
HHe HA H3THG @ TaOMIEr0 JNeAAHOr0 MOKPOBa Ha KaXAHK AeHb, HE-
(9MHaA ¢ JaTH CXOAA CHEAKEHOTO TOKPOBA A0 MOMEHTa monnofk noTepk
- POYHOCTH,

‘W3 ypaBrerna (5.1) conpornBienne Tapomlero Jbia H2 HSTHO MoO- -

" KHO IPegcTaBHTh Kak R=¢R, B, upruas a=0,1 (np® camux nebia-
TONPUATHHX YCJOBHsAX), ypanenue (5.24) MOXHO UpeACTaBHTH' [7]

B clleAyloliteM BHAE: _ |
P =0,19R9h", X

rre Ry paspymalomee HaDPsKEHWE Ha M3THG JJs JbJa TPH TeMie-
pa’rype 0°C, ne nonneprasmerocﬂ Bosneﬁc'mmo coxaeqnoﬁ PajiHATHM.
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Ouenxa Hecymiefl CMOCOGHOCTH JENAHONO NOKPOBa peK (BOZOXpa- .
HHJHIE) B NepHoj, TadHHA NPOBORHTCA H2 KaXAWf AcHL pacueToM
" no ypaprenuio (5.25). ¢ mojaCTaHOBKOH ¢OOTBETCTBYIILHX paccuBTak-
HBIX sHauendfi ¢ u h. IlosyuennHe SHaUeHHA HpeNeJbHHX Harpysox

" COOTBETCTBYIOT YCJOBHAM paspymeHHs JeAduoro moxpoea. Jlaa noxy-
YeHRs J.(onycmuoﬁ HATPYSKH ¢ yderoM ycaoBufi 6€30MaCHOCTH CYMeCT-
BYIOHIHME PYKOBOACTBAMH PEKOMEHAYeTcsi BBONHTH B pacuerHue op-
MYJH IPY3ONOJBEMBOCTH, pasAHIHbIe Koaq)tpnnnemu 3anaca, EOTOpHE .
ONpPeRensioTcss B SaBHCHMOCTH OT THNA H HASHAYUEHHS NEpenpaBH .
H COCTOSARHS JNEATHOrO noxpona I3]. Orm HPHBEZEHH B Taba. 5.9.

Tabauga 5.9

Bravenus xosddanuenrta aanaca n.ta nu-mc.leum :a,onycmuoﬁ uarpysxu

‘Ha aepsmofl NOKpoB

CocTonHue Tbus

CYXHEE AE-

- MOKDHE

) Xapaxtep nepenpand o .poBuMd Ges - i
E - CKBOSHHE . Ele
. TpowER TP, HKEBL ?r“p?:tl:mu )
' Ha npesene npownocm ¢-oco6u pH- 1,0 1,2 1,6
CKOM . . . - S
C noanmeunoﬁ npo‘qnoc'rhn 1,2 1.4 1,9
HopMadivhan 1.6 — —

Onpene.neﬂne nonyc'mmoﬁ Hecymeﬁ cnocodaocm ACASHOTO MO~
' XpOBa MOMHO NMPOH3BOAHTbL M HELM IyTeM, ¢ YUeTOM BeposTHOR 1o-
_TpemHOCTH pacuera npefiedla NPOYHOCTH TAOIIETO Jbja RA H3rHG NO
metony Bynarosa {8]. Beposrnas NOrPELHOCTE PacieTa COCTABISeT |
oxono 49- kH/M? (4,8 1/M?). B Tafn 5.10 nokasaHm NOTPEemIHOCTH
pacuera pasauyHOfl ofecnevenHocTH. JIns yAOGCTB2 NONLIOBAHMS OHH
A3HE B ABYX NPHMCHACMHX B NPAKTHKE CHCTEMAaX pasmepﬁoc'm ('rex-_

- .uiueckol u CH).
. Pacter wee
.no popmyae (5.

Taﬁma 5, 10

efl CIocOGHOCTH B 5TOM Bapuame -OCYHieCTBIACTCH
5) ¢ onpe,ue.nennem 3SHaueHHR ¢ H i Ha maxALE AeHb

i

Ilorpemnocm pacma npeneua OPOIACCTH TAMEro Abza
Ha mﬁ R (pasawwnofi oﬁeu:ne-mnnocrn) [8] O

. Oﬁameqeﬁnom P, %,

" TorpenmocTs < — —
) LA . 3| 85} 10 2% | B0 ["7m| W |9

8= R—R, Te/® —15 |—13,80-12 | ~9,0|—4,0[ 1,0| 5.6{ 10| 16 -
b=R— R, kH/u —~147}—132.| —118| —88. | 39 {10 ‘|54 {98 | 157




10 MeToxy By.na'rona B no.nt:'ranonxoﬁ B e]:opuyxy R= Roqa-—é Fae no-

rPemsocTs § onpefenserca No Ta6.u. 5.10 B cooTBeTCTBHH € sa,u.annoﬁ
0GecneyeHnoCThIO,

OnuT pacyeroB, BHINOJAHEHHHX OOOHMH cmocofamd, noxasa.n, are

. AOMYCTHMOU Harpyske, onpefieleRHo# ¢ yveToM Kosddnrinenra sanaca

1,6, nauGonee moaXopmsmiero nisl OOMUHHX VCHAOBHH, COOTBETCTBYET

' 'HarpysKa, pacCUBRTaHHAf ¢ YYeTOM HOIpEHIBOCTH pacyera, ofecmeden-

Hofi Ha 10 %. Ilpm neoGxopmmocTH obecrevenrss $oaee BHICOKOMH.Ha- -

JAeXHOCTH IepenpaBH pacue'r cacayeTrT BHNOAHATH 1o BTOpPOMY CIIO- -

'¢0By, 3afapafich NOMPEIIHOCTHIO, ofecneycHHof MeHee gem Ha [0 %.

B ofoux BapuaNTax pacyera BaXKHOe SHauCHHE HMeeT NPABHJbHAS
OUeHKa HavaJbHOA NPOYHOCTH Mbla Re. Oxa obmumo [1, 2 m ap.] -
NpHHHMaeTca B cpepHeM pasHofi 490 kH/u?, Ho B xKaXzoM caywae
XeJaTeNIbHO €€ HSMepeREE B BEJIIOUEHUE B PacieT peanbHOTO sHave-
Huda R,.

IIpumMenenne onHEcaHFoOf METOZUEH JJISl KPAaTEOCPOMHOTO nporﬂosa
Hecyine# cHOCOGHOCTH JEAAHOTO MOKPOBA COCTOMT B BHIIONHECHHH pac-
ueTa 3a B CYT TAAHHA DO METEOPOJOTHHECKHM JeMeHTaM, OXKHAaeMEM
Ha STH JAHU 00 MPOrHOSY NoroZul. ITPOrHO3 cocTabifercs Ha KakiHe -
u3 5 cyT # BHNYCK&ETCA NOCACAOBATELHO €XeANEBHO,

CocraBjieAN¢e NPOrHOZ0B TeNecoOBpasHO HAUHHATH ¢ MOMEHTAa Ha-
CTYNNEHH® NOJAOKHTeNbA0R TeMnepaTypH BOSAyXa, a B MalloCHEXK-
HHX. pailonax, rae yMeRsII€HHe NMPOYHOCTH ALAA IOX BAHAHEEM COJ-
HBEYHO pajHalHA MOXET HAYATHCH eme HPH OTpHuarteasHoll cpex-
Hefl CYTOYHOR TeMmnepaType BOSEYXa, CO BPEMEHH CXOAa CHera
co JAbga.

'~ BoiFoNIHeHHE e€XeAHEBHHIX PAacyueTon omn,u.aeuux sHauchufl ¢ B h
. yno6Hee Becero ¢ HcnoAbsoBapreM DBM mo nporpamme [6]. Ilpm ne-
‘GoJBIIOM YHCAE OGBEKTOB, O KOTOPHM COCTABJSIOTCS NPOTHOSH, MO-
JKHO BECTH PacuyeTH HO. COKpallleHHOMY crocoby (cM. raba. 5.7). Ilpn
" orcyTcreun PBM u 6osIblIOM ofBeMe PACcUETOB MONHO HCNOALIOBETH
" (usuKO-cTaTHCTHIECKHE 3aBHCHMOCTH. IIpocrefimias H3 mux [19] mo-
3BOASIET ONPEACHTh 3HAUEHHA NPOHSBEASHHA @k Ha pexax [Manbmero
BocTora B 3aBHCEMOCTH OT UHCHa AHefl TAAHHA 72 H OT TQAILHHH Je-
_-ASHOrO MokpoBa kg B nepnue CYTKH MoC/e CXO/a CHera co Jba

oh= ho[l—Jn!(O"S"2_ko"] N X1

@opmy.na noJyueHa XAf NepHOZOB Tasuua n<s30 cyr R npn 'ronmnne
abza h<:1,0 M. TIpn sTom @h, paccunranaue no popuyae (5.26), or-
paXaioT CpefHHe XapaKTePHCTHKH YMEHbUICHHA NPOYHOCTH AJst AaH-
HOH TOMUEHH AbJa, 8 BOSMOXHHE MHHUMANEHLIC €e SHAYCHHA HE
YUHTHBAIOTCA. '

Takofi npuem, ocHOBaHHHN Ha naepuaonnou XapakTepe mponecca,
. IPHTOJIeH TOJBKO A FPYGHX NPHRHJOK, NOCKOJNBKY OH He YURTHBaeET
peasIbHELX ' METeOPONIOTHYCSCKAX YCAOBHA TaAHAf.

Has pex sonst BAMa npefioxen cnoco6 npefiBHYNCAEHAS Xapak-
TEPHCTHKH NPOYHOCTH JbAa ¢h [7] B 3aBHCHMOCTH OT CyMMAPHOTO-.

e o



) rmn.nonpﬁ'roxa Ha ng'ry pacqe'ra Y q u ot 'I‘O.TIHIKQ[H .nb,n,a B nepaLe -

. CYTRH TadAHuA. Pacyergas (popuyna HMeeT BHJ,

ehmsen(b T Qe G2

rae a, b ¢ — napam ypaBHEHHS.
: q peK S0HH ?SKM
- MeTpoB:- : L
a-072k.,—-115 b—OOOI c—2342exp(—0 024ka)—]-
- 0 44!:0 64 4.

_ BHaqeﬂne ¢ BHUHCASETCA 1O npuBe,neﬂaoﬁ d:topMy.ue, ecan ho<l M,
- Ilpn Goapuinx HavalbHHX TOMNHEAX JIbA4 c=0.

. Onpeftenenne Ko>(hGHIMEHTOB YPABHEHHA BEJOCH TAKAM oﬁpasom, '

q’roﬁa paccynTaHEbe SHaYeHAS. QA 6HEJIH MH-HHM&JIBHHMH BOSMOXK-
" HBMH TIpA.RAEAHX YCHIOBHAX... . - N

- Tlo " nogpo6HOk, . cxeme (pnsmco-c'l:amc'ruqecxne saancnmocm ans
: npor-nosa Hecyulefl CrocoSHOCTH JeAAHONO . MOKPOBA. MOryT GHTEH pas-

PaGOTARH . MPAKTHIECKH A4 -Moboro. o6beiTa AR TPYHIH oﬁ'bem‘on
€ ORHOPOAHHMH YCHOBHAMHA TanERs JIEASTHOrO. IOKPOBa. :

. Pacder. HpOT‘HOS HPO’IHOCTHHX xapax'repnc'rm{ Taion:lero .ne,m-.

HOPO HOKpOBa - (% H k) BeobxommM B ZAS THIPOMETEOPONOIHIECKOTO
odecneqeﬂna pa 01‘1:1 AENOKOJIOB B BeceHHHH nepno,m npomeauoﬁ
- HaBHTALHH. - .. 1
' Ipw- nnnmennn BO. .nbnax Jre.uoxo.n Tepae-r qac'rb cnoeﬁ cxopoc'm
Ho'repa CKOPOCTH BhIpaxaeTcsi PasHOCTHIO MaKCHMAIbHORA CKOPQCTH
. & U CKOPOCTH ABHXEHHA BO Jbxax v. Ilpm paGoTe neftokosa B crofi-
HOM ne,usmou noxpmae coﬁmo,u.ae’rca 18] ycnoa&e e

-.'-.(v"—o) Acpfe”" 6 28)'_

i

. 8'1‘0 ypamreuue ﬁBJIﬂETCﬂ 'OﬁlII.HM pidib: ‘Beex’ TH]IOB JICOKOJOR, 'HO B 3a-

BHCHMOCTH OT HX XOAROBHIX K4YeCTB " uomnocm BeJIHYHHH Uy 4 A
TPHHEMAIOT PASAHYHEE 3HAYSHHS, .

Jas pacuera CKOPOCTH JIBHIKEHHA JCAOKOMbENX CYAOB (THOH
.~ ip-16 v TIp-1191) mpk MaKcnma.nbﬂoﬁ cxopocm v..=18 KMI‘I npn—
- ;-meuﬂé‘rcs tpopuyaa . Z oo

ARSI o R 9__13___ : ;qq,k'f?_-

ﬂm-'nenoxonon THNa I’Ip 16 A-l 4, a zr..nﬂ Gonee NOIIIHHX MeA0KO-

" - #OB THNA - Hp-flgl -A=0,28.. Hpencxasanue _SROpoCTH- namennsi ne-
. AOKOJIbHB(X CYZOB BO AbJAX: BojOXPaHHIUEL - oeyIiecTBasiercs - yTem .
- ffoficTAHOBRA B doplyay. (5.29) noix’yqeumx no npomos:y npoqﬁo-_

CTHEX XapaKTepHCTHK: JIe}I?IHOI‘O noxpona
a2 . . . o

2 ompesreseRN crenysomHe apauenus’ ﬂapa- '
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- 17. TeModees MoIL Me‘recponomecxnﬁ pexcim " BOAOEMOB.— —J1.: T'agpo-
MeTeoMagar,. 1863,— 292 ¢,
/18 Tumuenxo B, M. Meauna J. WU 0 CBONCTBAX JNEARHOIO TOK a&.
Ha peKax BOCTOYHOR 3OHH BAM » Beceannﬁ nepaof.— Tpyas ABHHIMH,
BHI. 69, c. 3844,

19. TaMuerko B. M. Mporros cpoxon BCKPHITHA P, ¥CCYPH Ha OCHOBE ydueTa
COOTHOIIERHA MEXAY MEXAHIMECKHM H TENJOBHM (akTOpaMH paspyllenus JeASHOro: -
noxposa~~ Tpyau T'esapomernenrpa CCCP, sum. 117, c. 55—63.

20. Yepanrnen B. H ﬁﬂﬁmennoe BHUHCJACHHE cyun n}mnoﬁ u pac-
CEAHHOA cOMReuHOR pAAHALHE.— EOPOJIOTER H mponom c. 3--18.
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Taasa 6. Ipornos BCKPbiTHS Pek

6.1. YcaoBHsl BCKPHTHS peK.
Ocuonnue onpe,ueamomne tlJal(TOpH

. - M

C maua/loM BECEHHEro CHErOTamsHHA MPHTOX TanuXx BOA B DeKH
BH3HIBAET NOABEM HX YPOBHs, YBSJIHYEHHE pDacXofoB BOXH H CKOpO-
cTR TeueHHst. BosgeficTBHe coxHeuHOR pajgnanBM’ H TemgocofMera
¢ BO3SYXOM UPHBOAHT K YMEHBUICHHIO TOJIUHHE M RPOYHOCTHE Jefd-
HOro mokposa.. CopmecTHoe JefictBHe 3THX (aKTOPOB HPHBOXHT
‘O0BMHO K MOABHIKKAM AbJA B BCKPHITHIO pexH, KOTOpOe CompOBOKAA-
erca senoxonod. JIHIE Ha HeKOTOPHX pekax CCCP BCRpEITHE MOXeT
OPOKCXOAHTE IpPH . npeoﬁnanamm.em BJAUSAHHH OfHOA H3 STHX TpymI
(axTopos.

Paspyienne .ne.usmoro noxposa HauRHAeTcA OOHIYHO C oﬁpasoaa-
HES TPEWMH M OTAENEHHA JbAa OT (epera B pesyJbTaTe AOABEMA
YPOBHS BOZH B pexe. JlanbHefimmas npuOHL BOAB NPHBOAKT K oGpa-
SOBAHHMIO CKBO3HHX 3aKpaus. OAHOBpeMeHHO yMEHbIIACTCH NPOYHOCTH
U TOMIIHHA JAbfla. 34 STHM CJEAyeT PaCuAECHEHHE JEAAHOro MOKPOBa
HA OTHZeNBHHE IOJA, MPEHMYNIECTBEHHO HO JHHHSM TPENIHH, H NOA-
BHIKKE Jbfla. ¥ OCTPOBOB, Ha KPYTHIX DOBOPOTAX H Ha OTMeAAX Je-

AfHOfl IOKPOB MPH NOABMIKKAX JOMAETCs, BOSHHKAIOT TOPOCH, HAZABHTH

JAbfia Ha Hu3KHe Oecpera. IIpH KOCTATOYAOM COUPOTHBACHHA HIKeJe-
KaIero AeAAHOro NOKPOBA NOABHIXKE JAbJa MOIYT HEOAHGKPATHO IO-
BTOPATHCHA.NOKa He HauyHeTca ofIlee ABHXKEHHe JbLa HA BCeM y4acTke
pexn. Hata Hauaza AeX0XOZAa HPHEEMACTCA 3a JATY BCKPHTHA ‘XaH-
HOIO y4acTKa peKH. YC/JOPHR BOSHHEHOBERHA NOABHKEK AbRA H Ha-
gana AeJ0X0Aa PacCCMOTPEeHH C. H Byna-roaﬂm nJlL T I.I.Iynmcon-
ckum  [3, 22]. .

ITepBEIM ycnoBHeM fABAsiercA OTAC]eHHE abaa oT Gepera (WA or
Geperoporo mprmafHoro Abga) NPE NOBHMIEHKE YPOBHA BOAH Haj -
MaKCHMAa/JbHHM 3HMHHM HE MEGHee ueM Ha -

AHZH—~H+h), - @)

THe H—ypoBeHb BOAH NIPH BCKPHTHH, Ha—naxcnmanbnuﬁ sEMARR
ypoBeHb, Ax — TOJNIIHAA AbAA.

Ocuosrofi cunofi, cospapmiefl B .JeASHOM NOKPOBE HanpsiiKeRde,

KOoTOpOe rlpnsonm' K B3JIOMYy H BcKpmmo PeKH, SBJAETCA BJleKym.aﬂ
‘CHAA TOTDKa.

Paccmorpen Noppo6HO BO3HHK2IOIIHE nanpsmelms BO er.ny Ha
cXKaTHe W Ha H3rHG, aBTOPH NPHXOAAT K BHBOLY, WTO BTOpOE ‘ycato-
BHE BCKPHTHSA BHPaXaeTcsd HePaBEHCTBOM

Rhy < FAH, H), 69
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-r,ue R paspyumom;eq Hwanpai!teﬂne ua nsrnﬁ A4 - TalIero nma.

THpagraueckn yao6Hee paccaTHBaTh SHATCHHS OTHOCHTENBHOTO Das- -

' PYMIAIONIETO HAMPSIKEHHs TAIOUEro JbAA HA MSTHO ¢ (cM. ro. 5), Io-

"CKOJIbKY ' Paspymialoiileé HampaXenne HeoGAYYeHHOTO WEASHOrO IIo-

- KpoBa R mpHumMaeTcd LHOCTOAHEHM: (N0 Kpafinefi Mepe, AN KaXAOro

. yuactka pexn), yc.noaue Havala BeCEHHEIO- JiefloXo/a 3alHUCHBAETCH
B Bn,ne :

oh é}'(AH H). AR _'--.-(s 3)

B s'rou nepaseac'me yponenb BOAH H 'KOCBEHHO ONPeAenser _BJIEKY- -

IUYIO CHAY: NOTOKR, TOABEM - 'YpoEHH . BOAH " AH — ¢cTenenr epofoan
ABHKCHHA [OJIOCH JIbAA, OTAENCHHOH OT Geperon. . Pasymeercs, xom-
KPETHHA BAR 3aBHCHMOCTH AJsA KAXKAOrO y2acTKa PEKH pasjIHYeH H
. “CBA3AH "¢ COBOKYIIHOCTBIO . CBOHCTBEHHHX €My MOPDOMETPHICCKUX . H
THAPABIHYECKHX ycsioBEH. OZHaKO NPHAUAN -TIOAYIEHHA TAKHX 3aBA-
cuMocTeli epunsll, W ycaosre. (6.3} MOXKHO paccua'rpuna'rh KaK orpa- -
ma}omee oﬁm:;no Mone.nb chpm‘ua peK ' : A

- 2. Kparsocporiue mpormosst cpawon: scxpumak pex -
: 6 2:1; 3'Tiﬁ61"li03n c ﬁcMthonhunemﬁoneﬁn -m:xp'ﬁm pek' ' -

- Kpnmqecxoe cOOTHOMeRHE - xapax*repacmx ‘IPONHOCTH - IbAA. B
Bo&nocm pexn- (6.3) A7 RaHHOTO y9YaCTKa PeKH HS TOZa B TOA Me-
- "HAeTCA ¢ airpeneﬂeuaoﬁ 3aKOHOMEPHOCTHIO, OOYcHOBJCHHOA TEM, UTO- .
- ‘66abiias’ APOYHOCTD JibAA K -MOMEHTY BCKPHTHS Tpebyer 6Onbinel |
‘BAEKyIIefi CHIH moToKa.- DORUHO ‘9Ta 3aKOHOMEPHOCTh BHpaXkaeTcd
- FpadrkoM 3aBACHMOCTH, ROCTPOCHHNM NO. Zau#uM Habmonenufi. ITpu
- 9TOM B $OJBIHECTBE -CAYIaeh AOCTATOYHO GHBAeT yuecis B KauecTse
~apryMenTa ofiun. HanboAee XapakTepHHH fjiA AaHHOTO y9acTKa HOKA-- .
"S8aTéib BOABOCTH pekd. B o6umiem ciyuae L 04edb H3BHIHMCTHX yda-
"eTKOB" [peR < moKasareAbHa BeanynHa - AH, paa’ npaMonunednnx H. .
B mpakTrKe Borpoc BHOOpA NOKasaTeldss BOAHOCTH pellaeTcs’ SMUHDH-
weckh, Takike oMUUPHUECKH PemaeTcs W BONPOC 00 OleHKe NOABEMa-
10’ NPEBHINERNIO YPOBHsA NPH- BCKPHTHH -Hal MaKCHMAIbHHIM 'SHMHUM
AHuaRc Bau Hax MUHEMAJBHEM 32 3HMY AHom”
;. B KavectBe mnpHMepa  3aBHCHMOCTH q:fz<f(AHuaxc) ApHBEAEM
rpadmx Ha puc. 6,1 ana p. Ceseprofi Hpunn y AGpamxosa. s
" ‘RakAOrG CAYYAA BCKPHTHS Ha TpadHKe MaHH TDH SHauKa: 3auepHEH-
HHA KPYXOK OOTBeTCTBYeT HPEBHIICHHIO YPOBHA' AH u oph B jeHp
Bekphras, He savepHenHn —AH n gh HaKaHYyHE BCKDHITHA, Kpe-
ctHE ~ AH U ‘gh Ha ClenyOURl b nocie BCKPHITHS. JInnus KpH-
- THYGCKHX 3HAUYCHUH ITHX BENHYHMH HPOBOAMTCH TaK, YToGH  OHA . HPO-~
- Xognnaa, no; Boauomﬂoc'm, MeXAY CBETHMH H YePHHIMHE xpyxmamx

“B nankom” cuyqae OHA' annpqxcamnpye'rca ypasnenneu . _
' qm < 0,6 (AH /100y + 2. (6.4)‘ _'




[(Ba;lpa'mqecxaa napaboJya --'mnnqnuﬁ BHX NOAROOHHX 34ABHCHMO-
cTell,
B rata. 6.1 npnnonsrrcn pifi & npnuepa nannue 3a OT,[{eJIbHHe ro,qm,
' HCHOJIb30BAHHEIE JJif NMOCTPOEHHS H NPOBEPKH. SaBHCHMOCTH. _
ToYHOCTb 3aBHCEMOCTH OLEHEBAETCH OBECIeYeHHOCTHIO norpemuo-
crei, KOTOpas B Npelenax OTKIOHCHHH = | ey'rpaBHa 92 %, 2cy'r—
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Pxe, 81 Sunwuocrp aggqqnna lpf: B gmuscxpu
. THE OT TOATBEMa YPOBHS BOAH HAZ MAKCHMANHHHIM
BHMHEHM - (AH.am) BAS p. Cenepnoi .I[Bmm y Aﬁpau—
KOBd, . . O
{ — HAKAHYHE ncxphmta, 2-sxeuancximm J—Eam oL
roff. Aenb DOCTe ncxpnrrnn

100 %. OtrmeTHM, uTQ yxaéamme TMOEA3ATE N - NOAYNEHE! NPH- NOCT=
POCHEE 38BUCHMOCTH HO AAHHHIM 3419451969 rr. Ilposépka no ma-
Tepradam 3a. 19701984 rr. noxasana, 4TO.OHH BIIOJEE -YCTOAYMBEL,
oﬁec‘;eqennoc'rb norpemuoc'm *1.cyr nag mom nepno,na cocraspya
100

Emie. ofuK nepemco ncg:peqalbmnﬁcﬁ Bapnam:' pea.ﬁusaﬁnu uo,n‘.emr
chpu'rna -OTHOCHTCA K. pexaM,. . ROTOpEE  BCKpHEATOf ‘panbule
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-Ta6.¢uqa 61 . ’l"'__',

--Illcxomue AauHME W nponepmm pamem Aar mpnma p. Cenepnoit ,Illlmu

¥ Mpmona sa o’r.qeabnue ToN

. e nad PacyeT BekpuTHR
SR AT B Vo S ; o s
‘Tom | JOara Hen M —H—H,, U ' OTKJIOREHHE
o [ -+ S "
’ o™ _J ¢ | c’; oh %ﬁ:s wu‘%;n;:gg- }
: . Aara ) mn)
1 ERR R 4 L 8. ] s8] 7] s 9 10
1945 ] &V |'341 | 2201) 121 |o,060] 48 | 2,9
, 7V | 368 | 220 { 148 |o,048| 472,01 | WV | =
8V | 407 | 2201 277 [0.020| 46 { 0,92 .
- 9V 48 | 220 228 |0,015| 40 | 0,60
S.1848 V| 481 821 | -130 {0,109 L 407,86
S v | 556 | 821 235 [0,15 [ 39 | 5,8 | - :
3/Vvs | 762 | 321 441 lo,12 | 87 |45 | 8wV 0
4/V | 80 | 321 520 (0,09 | 46 3,2 |- K
1947 ) 26/IV {204 | 154 | 140 |o,165| 31 |5,0- | . - :
{27V 1 327 | 164 173 |o,081{ 30 [2,7 1 27V | —1:
28/IV* { 476 | 154 322 lo,18 | 17 | 2,55 _ -
20/Iv | 865 | 154 | 401 [0,15 | 15 2,30l :
~1983 | 6/1v | a20 | 59| -89 |o,082| 16 [1,4 | - -
| /7T/V | .460 |-3B9 108 _|0,080f 12 }1,0 |. 74V —1 -
- 8/IV* | 524 | 359 | 166 0,150} 6 | 0,9 |
o 91V - { 608 | 389 249 lo,0 f 1]0,0
1984 | 24/1V | 302 | 238 .84 (0,136 51 | 6,9 E
o 25/IV* - 878 | 238 140 Jo-,152 41 | 6.8 | 2501V 0
} 26/1V ) 238 282 [0,121] 38 [ 4.6 | - -
1985| 3V |84 )| 28| 50 |o,188| 41 |68 | = ] - '
| 4v | 417 | 295 122 |0,133| 33 [ 4,4 4V —t
B/Ve | 576 | 295 281 [0/140| 22 | 3.1 .

Apumenanne, Sndumom * oéoanaqeﬁa aara -ﬁi:xpms pexn.

'.CYI[IEC‘I‘BGHHOPO YBeJlH‘IEHHSl pacxo,noa BO,[I.H Yc.nonue BCKPLITHA HEJA
STHX PeK nPHHHEMAET BHB. .

' me c— Hemmpaﬂ DOCTOAHHAS Be/HYREA.
: Takoro poja 34BHACHMOCTbL T4KXe ye'raﬂaa.rmnae'rca sunnpn%cua
. Ha OCHOBAHHM COHOCTABJEHHS MHOTONETHHX JNAHHHX O - BeqnvHEe q:h
. # ypoBHe BOAH B MOMEHT BCKDHITHS. =

et e ikt == e s

Ceh<e, . @m

Tak, Banpumep, aast p. [lpansta y Mosups npenenbnoe ‘sHAueHHE -

@h-TpHAEMAeTCH MOCTOAMHMM W pabuum 2,7, TIpE oToMm oGecheueH-
“HQEeTH norpemnoc‘reﬁ HE npenﬁmammmx 2 cym, no ,nanm:m sa 1945—-

16)8 N
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1

1968 rr. cocTaBaser 92 % I'Io ,uammm aa 1969—1982 rr. OHa -
pabHa 90 %.

Pacyer no HepaBeHcTBy (6.3) moxno FCTONB30BATE B TIpH paspa-
GOTKE" METOAHKE [MPOrHO3a BCKPHTHS YYACTKOB PeK, HAXOAFIIHXCA
B CYIIECTBEHHEC OTJHYARIMHXCA OT . OOHYHHX YCJAOBHAX, HaIpHMep,
PEK, BEPXOBbS KOTOPHX He 3aMep3aloT HJM Y4acTROB pPeK HHXe I'hA-
pOy3s10B. . PacCMOTPEM YCAOBYS BCKPHTHS HEXHero Teyemus p. CHp-.
- Rapbd, BCKpHTHe sfiech MPOHCXONHT BecbMa cBoeoGpasmo. B. oxmmx
CAyuasx B PesysLTATe OTCTYMNIEHHS KPOMKH JeASAHOTO MOKPOBA BHHS
110 TEUCHMIO NOJA BAMSHHEM PasMbHBA NOCTYNAIOLYMH CBEPXY TalbMH
sofilaMH., B TaruX cAydasxX OPOABHNEHHE KPOMKH JbLA MOXEO NpO-
CASAHTD NO. HAGHIONSHAAM HA THAPONOTHYECKHX NOCTaX, a JefO0XOR4
JU60 BOBCE He GHIBaeT, NUGC OH MAET HA KOPOTKHX YUIACTRAX M BechMa
KpaTkoBpeMeHeH. B NPYTHX cAyYaSX BCKPHTHE IPOHCXOXHT B Pesyiib-
TaTe MHTeHCHBHOR TPHOHJH BOIW H CORpOBOXEaerTcs GoJee MPOAOA-
KHTENbEbIM Acpoxofom.! Iasa onpepedenHs AaTH BCKPHTHHA TaKOTO
poia PexH HeoGXOAHMO BHIOJAHAThL NapaJAeJbHO PacueTsl ABHKEHHS
KPOMKH JbR2 B YC0oBHA BCKPHTHS mo HepasercTy (6.3). 3aBmcH-
MocTh BAga (6.3) CTpOMTCA TOMBKO N0 FaHHHM TeX JIeT, KOrjia OTMe- .
JeHO BCEPHTHe B Desy/JbTATe MEXaHHUECKOTO BOSACHCTBHA NOTOKA.
Taras 32BHCHMOCTb, HanpuMep, Ans p: Cripaapry y Kapuameﬁ an-;
npoxcnmnpye'rcsl nepasenc‘rnou

AH + 175 : - .
. oh<| @) - (ﬁ.ﬁ)
- 3aech AH — pasHOCTs MeXAy YPOBHEM, B3ATHM 3a 5 cyr no chpu'mn
Hl CPEIHHM YPOBHEM BOAM 84 HepBHe D CyT JeRocTana.

Takoli npueM nospoiseT H3GeXaTh HEOOXORHMOCTH COCTaBJ!eHHﬂ’
NporHo3a ypoBHA BOAH. OH MoXKeT GHTH HCHOAL3CBAH TaKKe H HA
HEKOTODHX HHHX PeKax, rie NOALEM YDPOBHS BOAK MPOECXOOHT Mex-
JCHHO U C 0oJiee HAH MeEee INOCTOSHEON HATEHCHBHOCTHIO.

JiAa pacuera ABHIKEHHA KPOMKH JbJa DByJaTOBHM B pesyaArTaTe
aHaJH3a COCTABAAWIGEX TemIoBoTe GaiaEca ASAAROrO NOKpOBa  Ha
npuzeraioieM K KPOMKe yJacTke PEKH NpeliioeHo  clelyioliee
ypaBHeHHE:

’ . fomni © fweap o ) ’
308, =50 Z Qi+ ), B 67y

foul] .
rae hy—cCpeNHAA HA YYACTKe TOMIMIHHA Jbja, CM; I'-—pacc'ro;llnne“
MeXy BePXHEM H HHIKHAM CTBOPOM, KM; O — TeMmepaTypa BOAN N0
BEPXHEMY CTBOpPY 32 20 u, °C; { — pacxon Bogn, M3fc; B;— cyTou-
HHft TenNooOMEH Ha NOBEPXHOCTH BOAM HAM Jbja, Jx/(cm2-cyrm);

b — CPejHAs WHpHKA yqac-rxa, KM; OGLeMHAs TemaoTa TaAHHA —
308 Mx/fcm2, , .

~
™

! HarencABRAA npuﬁm BOAH uech MOMeT BOSHEKATb JHGO B MHOrOCHewHHS
SEMH B AMKEef uacTH Saccefina, nabo Tpu YB/IHueRHHX 10 T®M AW HAHIN TPEYAHAM
c6pocax BOAN wepes YapAapHHCKHA THApPOYSed,

109



: ‘“JIEB&S[ HacTh. yPaBHEHHﬂ yqu'msae'r oﬁmee KOAHTECTBO Tenaa, He:
»o6xozmmoe Efd ero TasHEd, A mpaBas — Telo, NOCTYMmaloiee. KO
AbIY OT BeX HCTOUHHMROB 32 TEPHOJ €ro TafHEA. H oupe.nenﬂmu;lee, g
TagHM - Q6pasoM, .. AJMHTEALHOCTE . 9T0r0- MEPHORA (n cyr), Paczer
BHIIONHACTCH NOCAENOBATENbHO, HCHL: 33 JHEM, NOKA NPAaBas- 44CTh .
_YPABHEHNHR He CTaHeT paBHa seBofl. 13 CPOKOB BCKPHTHSA, MOAYdeH:.
HHX pacuerom no dopmynam (6.6) u.(6.7) aaa moanﬁ Aanuoro
- rona, B 1POrs#ose ykasuBaeTcsa (onee paHRHH H3 HEX. - o

- OfecneveHHOCTE . 5TOro: MeTona B nexom 95 %.- Tlpu sfrou npo-_
THO3HHE "JaTH, . upejeneynse  no. sapacumMoct  (6.6), wame seero -
HPEXOXATCA ' Ha CAY$aH NOSAHETO BCKPHTHA. DTO M €CTECTBEHHO, NO- -
CKOMLKY :B- HOAOGHHX ¢Jiyyasix HOC/Ae CYPOBHX SHM COXPaHAETCA OTHO-.
cwﬁrem.no HpO‘il{BIﬂ .nen R Gunalo'r SHAYATENABHEE cneroaanacu" B 6ac-
ceftge. . - -

. JloKanEHEbe aaBncumocm BP.U.[& (6 3) & Hacmameuy npemelm BEE
ABACHEL A, GOALIIOrS YHCAd PeK; PACTONOKEHHEX B PASIMYHHX Ieo:
rpaguyeckHx’ 30HAX ' CTPAHH, " TEKYINHX . B pasHbX’ HallpaBJIeHHHX H
HMEIOLINX PasHble PasMEPH (BOXHOCTD). |

.. 'PaspaboTka ¥ HPHUMEHEHRE B npax’mﬁe onncannoﬁ MeTONAKH pe- :

KOMERZYeTes - ANA . PEK ¢ IHIoDiaAbio Gacceftina ne' Menee 10 ruic. Knm?
Has: MeHbI[le ‘PeK, eCJAH HBO3MOXHO BHABJEHHE 3aBHCHMOCTH: BHAA
- (6.3}, upagTHUECKH €¢ NPHMEHATH OOHUHO HE YHAETCH M3-3a OTCYTCT-
BHY METOAHKH IPOTHOSa HOJbeMa yposna MaAHx pex B Hawaje mo-
JIOBO,H.MI : BN .

»

8 2 2. Me'ronuxa nporﬂoaa cpoxo,n ncnpu'ma pex
ntroﬁoﬁmenuuﬁ sasncumoc'm o

I'Io:cp‘eﬁﬁocm B Uﬁoﬁmenm 3aBngnuocTeﬁ ir pacqe'ra A KpaTKo-
cpo'moro NPOrHO3a BCKPHTHA DPEK BeckMa BEANKA, HOCKOABKY -paspas
HoTKa I0KANbEHX 3aBHCHMOCTEH Tpefyer, BO-MEPBHX, HAJWYAS MHO-
TONIeTHHAX . - PAAOB  -HAGMIOKERAN, BO-BTOPHX, BHNO/AHECHHA GOJBHIOro
06BeMa “TeNA0GANAHCOBHX PACITOR A4 OfpeNesIeHs npmmoc’mnx
' xapamepncmx JIeASHOTO NOKPOBa K MOMEHTY BCKPHITHA.
o - - llaa npeoponesns STHX TpyAHOcTel mpepnoXes [12] -mpakrhue-
CKAI OpueM oG0OMIeHHs PACICTRHX 3aBECEMOCTEfi ¢ TIOMOIBIO Dpex-
CTABJeHHS XapAKTEPHCTAK MPOYHOCTH N (IHOMO' IOKPOBA M BOAHOCTH
peKH B MOMEHT BCKPHTHS B BHAE MOAYIBHHX KO3(hHUHEHTOB. .
- [Ipennoxkentoe BynaToBbM HEPaBEHCTBO, - Bupamalomee yc.uonns :
chpums pexn, npneﬁpeTaeT TpE-3TOM BHA - - .

T o) <1 Q4G L "tﬁk's'i'

Hpanaa qacTh HepaBeHc'ma ﬂn.uae'rca MO)J,}'J’I]:HHM KQscbepnnneHTeM ‘
pacxo,u.a BOAH npu chpu’mn Ji€Basg 9acTh — MO,I[y.J'IBHHﬁ xos(l)q:u-' '

Kt B Kaqec'rne 'raxoﬁ xapax‘nepnc‘rm npe oﬁoﬁmeunn uox:e'r ﬁﬂﬂs ncno.ltbsonaa -
Tomopacxonnonﬂ[4] N A S

416




OMEeHT WNPGYHOCTH *JMbia.’ 3Mech Qs -— PAcXOA .- NpPH- BCKPHTHA, P —
cpennnl -MHOTOJACTHAN PACXOA B STOT MOMEHT, pfty — OTHOCHTE/IbHAS
TNPOYHOCTH. b2 HA AATY BCKPHITHS,. @fts — CpelHee. MEOTOJIETHEE 3HA-
' geHHe TOH- XKe XapaKTeDHCTHKH NPOYHOCTH JbAa B XeHb- BCKPHITHA.
3aBHCHMOGTb, npeacrapnennan. opmyaoh . (6. 8),,_ NoKasaHa - HA

puc. 6.2, n amEHsA Kpm‘nqecxax aHavueHHHR annpoxcnunpoaaﬂa Aepa-

B@HCTBOM
qah/(cp_'h)é[l“—exp(—'Q./Q )]Q,/Q,-Fozs . (69)

IlpoBepka 0GOGIIEHHON 3aBHCHMOCTH, A TAKXKE COOTBETCTBYIOMIKX
'MOKANbHHIX 3aBHCHMOCTel NOKasana, 9Te 06eCHeueHHOCTs NONYCTAMHX

. P4 /OF, | j.'
- 24— /
20— _' // :
- o 18 ' _ //
| ¢ £ ! I_ " - _ _
o o . 04 - // fl ;
Prc. 6.2. CBAsh MOXRYMERHZ KOSHOHIKHEETOR - :
;@$$n aeRa pacxo.a.a BOAN B aems J- TR ) ?,30.?0-. _

N
]

norpenmoc*reﬁ no ofHIeH H .noxa:mm:m 32BHCHMOCTAM m(ee'r "GS-
KHE SHAYEHHS H COCTABJSET COOTBeTcTBeRHO 90 n 93 %, a cpeamasn :
KBajipaTHYecKas mnorpewmnocts 1,7 cyr. '

Tpaduk na puc. 6.2 H q:opuy.rla {6:9). moryt c.nym 0cHOBOR
A5 NPOTHOSHPOBAHHA CPOKOB BCKPHTHS MAJIOHSYMERENX pPeK, KM
TéX Yy4aCTKOB PEK, Ha KOTODHX HET HOCTATOUHHX PAXOB HaGaioncHWi.
Ozxuako mpH 5TOM BOSHHKAeT 3ajaia ONpeieieHAS CDPEJHHX MHOTO-
aeTHUX 3HaueHUE pacxofid BORH (‘?, B XapaKTePHCTHKH npoqnoc'ru
AbAA fiy HA AATY BCKPHTHS, :

Has onpenenennst Qn BHNOAHEH [13] .aHa/nu3 onnoponﬂocm yc.no-'
Bu#t GOPMHPOBAHHA CTOKA NONOBOABR, KOTOPHI NO3BOAMJ BHAEIUTH
Ha TEPPHTOPHH CTPAHH HECATH PErHOROB, AAA KAXAOrO H3 KOTOPHIX
BHIABJIEHA CBOSl 3aBHCHMOCTh HOPMH PAacXoia BOAH B jeHb BCKPHTHA
0T nJomaiy BogocGopa (puc 6.3). Cﬁe,unuﬁ 3a MBOTOJIeTHHA NepHOXK
pacxoz BOAH MPH chpu'ma Bango#t pekn Mome'r 6HTB BHUHCEH HO.
c])opuy.ne .
" Qe=c,+coF. - (5«10)'

- TocTonauKe HiapaMeTpH ¢; H oupe,uedlneu l'IO Ta6a. 6.2 aua pe-
. THOHA, B KOTOPOM HAXOZHTCH peKa. Koscbq:unaem- xoppe.nannu B
ypasuerns -(6.10) cacrapager 0,90. - . s . _
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Hopua npounoetsoR XapPaKTePHCTHKE NEASHOTG NMOKPOBA PEKH NpH . -
BCKPHTHE Qhs, Kak moKasajir mcciepobanas [13], Moxer 6uTh ompe-
AeNeHa IO ee CBASH ¢ HOPMOA MAKCHMAJbHOR 3a 3HMY TOJIIIHHB JbHa

_ ha ¥ NPOJOAXKHTEABHEOCTH HePHOAa A OT ZaTwW CXOAa CHEra cO Jbxa

AG ,uam BCKDHTHH pexu. Yxasannaa CBA3h ormcana ypanneaneu .
: ) Phy=2,67hs/A —5,60. - 6.11).

--CJIEJ.[YGT OTMETHTB, ITQ llalﬂ-laﬂ CEASB BEPDHA BO BCEM _Auanasone Hs-

MeHEHHS SHaYeHHN EJI/A Haqnnan ¢ 20 ‘Ecan Ru/A<20 T0 @hs

1

paBHaOI b ) ,
- - 4] [3 §
¥ ot . = )
L2 LY -
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X < :
Vil \ L l.-' S ; n
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Pnc. 8.3. "Kapra pemoaoB, s xo'ropux onpenen-bl uo,ny;m pacxo,ua BOMH TpH
- BCKPHITHH.

,B.nﬂ'nensyqennux pex uaxcuua.ubﬁaa 3a 3EMY TQIIIHHA JbRa A
MomeT OHTE onpefieficHa N0 KapTaM, 0600ImAIOMINM e€ SHavYeHHs L
'B cayuae HEeBOBMOXKHOCTH HCMOAB30BAHAS TAKUX KApT e MOXKHO npm
ﬁ.nmxenﬂo OUeHuTHL No dopMmyTe .

,_002429 —]—246 D '. (612)~

. rae fﬁ..-w-cpe.nﬂsm MHOI‘OJleTHﬂﬂ CYMMa CPEAHHX CYTO'IHHX OTPI‘I-
HaTeJIbHHX Teunepa'ryp BOB.I[YX& sa -OCeHHe-3UMAHMMN liepHOH, ®KOTOpadA
MO]KeT fuTE HONyqeHa 1o JJ.aHHHH KAMMaTHUECKHX cnpaBquukon. .
HPO,EOJ'IX(RTCJIBHOCTB nepuo,na OT BATH CXOZAa CHEr& Co JbAa A0
AATh- BCKPHRTHA TaAKKe MOXer OHTL onpe,ue.neaa NC PeXAMHEM H

. KJIBAMATHYeCKHM' AaHHHM. CXOZ cHera co.Jpfa mabaozaercd B cpel- -
HeM Ha 3 -e cy'rox paabme cpe,meﬁ uuorcmemeﬁ JHaTH. yc'roﬁqusom

-1 Ina pen oeaepa Cndnpn moxmo ncnmsonan paﬁory [5]

S o




Tabauye 6.2
_I'lap_an;e'rpu yhabHeHRS _(s.l(i) Ans personos (puc. 8.3)

Pernon &1 s - Pernmon o’ © £
. 348 |- d,0280 Vi . 83,6 0,0112
It 564 - 0,0184 Vil 69,6 G.0088
Rl . 162 - 0,0229 T VI 63,2 [ 0,0077
1\ . 127 0,0158 IX 7,2} -0,0083
1 115 0,0108 X 37,8 0,0029\

nepexofa cpefHell CyrouHofi TeMUEpAaTYpH BOSAYXa K NOMOMXHTNb-
HHM sHaveHAAM (xosddnunenT Koppeaaunn 0,97), Hath xe ycTolyn-
BOTO BeCEHHEroc mnepexoja Teunepa'rypu sosayxa uepes 0°C (D)
. HMEIOTCA B KJAAMATHYECKHX aBOYHHKAX. CPeAHIon MHOTOJICTHION
JAaTty BCKPHITHS YyUacTKa pelm s» HA KOTOPOM HeT .ZOCTATOYHHX pi-
0B HAOMIOASHHE, MOXHO ONPCEeNHTL HO KapTe, HMelomefica B pa-
Gore [6]. Ias pex cepepa CHOHPH MOXHO HCHOJNb3OBAaTh Gonee T0U-
HBIH pacueT, MeTOAHKA KOTOPOro AaHa B pafore [5]. :

CllepoRaTeNbHO, SHAYEHHS A MOXKHO paccuHTaTh KAk o
A=D,—D,+3. A - (6.19)

TaxuM 06pasom,: noicTaBaaa by B A H3 ypanuennﬁ (6. 12) H (6 13) |
B ypannenne (6.11}, nmeem:

._h' 0054294-357
M Do~Dot 8

C ucnonbsopanneM spaveHER Os H Qha, BHUEC/IEHHHX 11O ypaeHe- .
HHam (6.10) .m (6.14), rpadmk ma puc. 6.2 m dopmyna (6.9) moryr
CAYxKHTH OGIesl ocHOBOH BJR NPOTHO3APOBAHANA CPOKOB. BCKPHTHA yua-
CTKOB' PeK, HA KOTOPHX. HET THAPOJOTHYECKEX Haﬁmo,uenuﬁ ANH AX
IPOXOMKATENEHGCTE MAXA. )

IIpopeaennasi mpoBepKa MOKa3aja, YTO 3aMEHAa NaPaMeTpPOB, BHI--
YHCAeHHHX N0 XAAHHHIM HaOJlofeHHl, HX 3HAYCHHEMH, NOJAYICHHHBIMH -
no ypaseenmam (6.10) n (6.14), npHBOAMT K cHMXKeHUIo obecneuer-
"HOCTH MeToia B cpeaneMm B mpeneiax 3—4 %. [Ipr sTom ero yaos-
JIeTBOPHTEJILHOE KavYeCTBO BIOJNHE cOXpaHsercs,

Jns nporHo3a BpeMeHH BCKPMTHS PEKH HEOGXOARMO NPeABHIYACIE-
HHE PacXol0B BOXH B IEPHOX, MpeRillecTBYIOMHSA peKpHTHIO. Ha HMel0-
INAXCA METOAHK AJIs TAKEX IPOTHOSOB MoOXeT GHITh PEKOMEHJOBAHA -
MATEMATHYECKAA MOAEAL, ONHCAHHAA BO BTOPOM BHINYCKS HACTOAIIErO
Pyxosoactea (ra. 6). Ee mpuMerenne Tpefyer ucmosbsopanEs SBM
NpH BHOYCKe ONepaTHBHHX HPOTHO30B. ‘

IIpn orcyrersru 3BM Moxer GHTL HCHOJB30BAHA METOLMKA [14], -
paspaGoTaHHAs® CNENUANLHO AJASA OOECHeyeRHS COCTABJIEHHS KpPaTKO-.
CPOYRHIX IPOTEO30B BCKPHTHH .Pek. Tipu €e cosnanuu ocnosHo# sapa-
yeli CTABHJIOCH HEé MAKCHMAJLHO TOUHOE ONpeXeJeHHe eXeAHeBHHX

oo
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Pacxonoe, a NPABHIbHAA OLEHKA BPEMEHH HX HHTEHCHBHOIO YBeAHge:

HHA A0 KPHTHIECKEX snaqennﬁ npH KOTOPHX nponcxo,um* chpu'me
pexH.

- Eie npome IIpOl"HOSH pacxo,u.oa BOAH Ha HOJI'BQME HOJIOBO,!I,]:ﬂ MO-

TYT GHTb COCTABJEHH. Ha OCHOBE DEKOMEHJALHH, HMEMHXCH B pa-

_ Bore [16], xak noxasaso B Meroawdecknx. yKasaHuﬂx‘. '

HPGMO}KEHHHE IBa NOAXO0nA K HPOI‘HOSY pP&cxopa BoOAH B Haqa.ne

_IIOJ'IOBO,B,BS! MOl‘y‘i‘ GHTH TNpHMEHEHRH, B UdCTHOCTH, H Ana PEeE ¢ He-

GONBIIEME pAAaME HAGAIOfeHHHA, NOCKONBKY RIS MOAYYeHHS Ko3thdH-:

‘HHEATOB HPOTHOCTHYECKEX YPaBHEHWH AOCTATOUHQ HMeTh Hadmioge- - |
_Hug mpamepro 3a’ 10 Jger. s COBEpHICHHO HEHSYYEHHHX BONHHEX -

o0BEKTOB 3ajjaua [POrHO3a PACX0Aa BOAH B. NEPHOA BCKPHTHA
B epBOM MPHOMHKEHHE MOXKET GHTh PENI¢Ha HA: OCHOBE PafoHHPOBa-

 HEA TEPPHTOPHM IO YCAOBHAM (POPMHEPOBAEHS NMPOLecea BCKPHTHA PEK.. - .
. Tdx, uanpamep, naa cesepa esponefickoli wacty CCCP B pabore {1]

JaHO. paHOHHPOBaHMe TEPPHTOPHH AJsi  HeJef MPOrHO3a JeTHe-OCEH-
HeFo cToKa. IIpAMeHeHle ero AJf NPOrHO32 PACXOAOB BOAH B MEPHOA:

' BCKPHITHA DEK IaJI0 YAOBIETBODHTENbHEE pesyabTarTh. Ecan aas ma:

tepecylomiero Gaccéfina paGoTH [0 THAPOJNIOTHYECKOMY .pafiOHHPOBa~
HAIO He BHIOJHAIHCh, MOXHO B Kaqecme nepporo NPHGAMKEHHR HC-

. XOXATh H3 CREMBI - o,unopo.uﬂux pemonon, npnne,ueﬂﬂoﬁ Ha pHC.:. 8.3.

" 6.2.8. l]pumep coc-ranaleunn lgpa-rxocpoqnoro npomosa
ncxpu-nm pex HA OCHOBE MOZENN npouecca BCKPBITHS

Kpamocpoqnui npornoa BCKPHTHSA, ocnonanuuﬁ Ha ncno.nbsona-'
HHH. MOAS/IY [POLECcA BCKPHTHSA, MOXKET OHTb COCTABJEH OO JIOKANb-
HEiM 3aBHCAMOCTAM (6.3) H mo o6o6mennok 3asucuiMoctd (6.8), (6.9).

- B KauecTBe NpHMepa DPACCMOTPHM WOPANOK COCTABACHHA HpOrHO3a
© BCKpHTHS ‘p. Bhiveran y Cukrniskapa B 1986 r. mo ofobmersofr sa- |
BHCEMOCTH. JI%fi MOJHOTH HSNOXKERHs NPHMEM, Uro KAAMaTHIecKas -

Hopma JIPOYHOCTH NbZa M Pacxofa BOAH B JieHb BCKPHITHA HEH3BECTHA.
1, Pacuer HOPMEL pacXofia BOAH B NeHb BCKPHITHHA BHIOJHIEM [0

y aBreHuio (6:10). Ilnomans Bonoc6opa p. Bumeran zo CHkTHBKaDa -
=66900 xM2; Coraaceo cxeme pakonnposayua (pec. 6.3), nannHi#

. Gaccefin oTHocHTCH K pafiony [II, mo rabx 6.2 =152, c;=0,0229.
' OTCIO,Ela HOpMa pacXojAa BOAH NPH BCEPHTHR Jp=1680 md/c. - -

2. Pacuer HOpPME OTHOCHTERbHOK XapPaKTEPHCTHKK NPOYHOCTH AbJA
BHI‘IOJIHﬂeM no ypaseenuio (6.14).. Cpemma -MHCTOJIETHSA CyMMA cpel-

" HHX CYTO‘IHHX mpnua'renbmx Temnepa'ryp 38 SHMy' .H.Jlfl r. CHKTHB-'

-

Kapa. Yo = 1680 °C.

_Cpennioro MHOTOJIETHION ATy chpu'raa pexu HaxonuM 110 KapTe'
i3-paborst [6]. Dx=25" anpens. Cpeniif MHQrOMETHAA RaTa fepe:
X0xa cpefieR CyTOUROR TeMnepaTyph BO3LyX4- yepesd 0 °Cr-pecHofl no.
Knnmamqecxomy cnpasoqnnxy Iio-B anpe:m. Omona Hopua OTHO-

K 'l‘ I Cn:rannena, C B. Bopm, Me'romemme yxasannn. Me'ron Kpar-

) xocpormoro 1§ cgolznnecpoqnoro HPOTEO2a BCKPHTHA DeK Ha OCHOBE oﬁoﬁmenﬂoﬁ 8S4BH-

enMoctr.— M. Haz-so I‘mpouemempa CCCP, 1987.—28 c.

fid . R s
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CHTENBHOf xapamepnc'mxn HpOTHOCTH thzla mo ypaBHeHmo 6.14).
COCTaBAAET Php=3,2. :

- 8. PaccuuTriBaeM MOAYJbHHE KOSQ)@HuHeHm xapamepnc'rux npou-
HOCTH JbJ3 H PAcXofoB BOJAM -B- 1986 r. Pacuer sumoimseM NG npo-
HOCTHYIECKHM SHaueHHAM @h (Ha OCHOBe nporuosa Me'reoponornqe-
clmx snementos) ¥ Q! (raba. 6.3).

.TTocKOABLKY BCKPHITHE DPEKH npoasoﬁne'r OpH BWIOAHEHHH BEpa-
peHctBa (6.9), npoBepsaeM BHNOAHCHHE HEPABEHCTBA NOCAEAOBATENBHO
Ha Kaxkaufi pacueTnuft peup. s aamnkix ta6x. 6.3 pHAHO, YTO BCKPSHL-
THe p. Brueraw y CHKTHBEapa mo NPOrHOSY oxBAaeTca 26 anpeas,
TaK KaK N0 A2HHHM Ha 25 anpeas sieBaa wacTh HepamercrBa (0, 91)
Gonsize, seM mpasas (0,33), 2 ma 26 dfipens ~ geéBas gacre (0,34)
yxe uyTh Mebiue mpasol- (0,35). Do smano K Ha puc. 6.2. Pakru-
qecKas paTa chpmmn 25 anpe.na, TIOTPEILHOCTE . rrpomoaa COCTABJIHET
Ieyr. : . . !

Tabeuga 63 R = '
KpaTuocpounnit npornoaf cpmm mpum B Bmmmu Yy Cmnmapa B 1980 r.
(o npor#ocTHYECKHN SHANEHAAM th 1 Q). } .
" Nara cxosa chexmoro noKposa 6. anpea?ﬁ 1986 o T f-‘ -

(Ppha=32; Q,=1ssa u’]c) _' '

mﬁa Coeh | oRfeR; T Q_il‘!e.” 1 e,
21/1V 14,0 438 | g 0
mflva 16,0 3,’?% A T 01554
93/TV " 7 995 = | .- 42 -~} 027
241V 46 144 42 © 0%
A I N R
T : S R T A 0,35-
TNV 05 - 016 - . 65% '39

6 3 l'lpornosu ncxpu'ma peK Ha cpe)mne cponm

"TIporaosu BCKpHTHS pex [ sad.uarospemeanoc“lo oT 6 x0 15
(nnorna o 20) cy'r naamammﬂ oﬁmmo CPefHECPOUHHME nporuo-
saun ’

- O6muf - Hoaxon X pemenmo sajgaud cpe,uuecpoqnux NMPOTHO30B
BHABNEH [13] B pesyabtaTe aHantsa BOSMOMHOCTH. SKCTPaNCAANEH
NPONECCOB YMERbIIEHHA' IDOTHOCTH JIbAA M BECEHHEro MOXBEMA A/
ONpeHefieHHs ONTHMAJBHOTO MOMEHTa BHIOYCKa fporHosa, -DTH npo-
HeCCH. HAYMHAIOTCSA €O BPeMEHH: YCTORWHBOrO TNOTSIIERAS H CXOfa
cHera co JapAa. IlposoaXurenpHoCcTs HepHORa. OT. JATH CXOAA CHera
RO BCKPHITHSI B cpefHeM pasa GoavimucTea pek CCCP. cocraeased
,Gonee 10 cyr, a aag mBormx. 16—25 cyr. AmanEs moxasad, 'ﬂ‘o‘

. 1 TIpords Q° COCTABIANCS. ¢ nouomm upneua. onncannoro B yuounnymx BHiile:
Memmecxnx yEadaHHAR, .

& ‘ - s



: npouecc Pa3BHTHA no.noao,uwl B upe.mmecmylomue BCKPHITHIO 5—6 cy*r
NpHHAMAET yXe Heoﬁpa'mnﬂﬁ xapagrep. B cBasu ¢ sTHM coorHOmIE-
| HHe ToRasaTeqell BOAHOCTA PEKM H NPOYHOCTH: JIBAA, XaparTepHOe S
A3BHOrO Troja, NPOABIAETCA HE TOJDKO. B HeHb BCKPHTHSA, HO H 32
HECKONEKO Auelt xo Hero, Muaiue robops, 5T0 cooTHOIICEHS, oTpaxKayp-
mee YC/AOBUA BCKPHTHA DEKH, OTHOCHTCS KO BCeMY NepHOAY, aKTHB-
HOPO paspymemus JbAa. Hosmuy MOXHO BLIABHTH JOKaJbHHE 3aBH-
cnuoc’m- ' '

| wha ;gf(o.,_a, S s
?’Hr—i —_— S . |
w | — .-./g-;
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' Pa¢. 64. Homorpamma 3aBHCHMOCTH - quln-.c&f (Qn-i)
pi%5 ] p JIe;my HTHMA. - ,

. TAe ¢hy; H Qn_i-—-COOTBeTCTBeHHO Xapaxrepuc'mxn NPOYHOCTE AbAA-
" W BOAHOCTH PeKH B KaXAbk 3 HECKOJPKHX nueh (t=1... B), npex-
. INECTBYIOIHX BCKPHTHIO, | -
D& RaxpOro As 9THX AHeH MOXHO noc'rpom OTHENBHYIO TIPOTHO~

CTHYECKYI) -3aBHCHMOCTD, OOReAHHAA SaBHCHMOCTH 3a 6 cyT (BKao-
uas Zary BCKPHTH#), NHOJyJaeM HOMOIPaMMy, KOTopas [O3BOJSeT,
NOCAEAOBATSRO YTOUHAA, . IPOTHOSAPOBAT CPOKH BCKPHTHA DEKH
¢ HCHOMp30BaHHEM NPOMEKYTOUHHX MPOrHO30B: ¢k M Q ¢ 3aGmaroBpe- -
" MennocTEiO 0T 10 0 6 cyr. Tlpumep pomorpaMmu mm p. Jlenst y Bn- .
THMa DPEBEAEH HA pHC. 6.4. .
: Honobuue HOMOrpaMm 3anucuuoc-reﬁ AA% CPEeAHECPOURHX npo-

rHO30B BCKPHTHS nocTpoeHH AJA paAa yuactkes pex CCCP. Kamr

Zaz B3 HAX aNNpPOXCHMHPOBAHA HEPABEHCTEOM

Igot_i<AlgQa_;+B. - - (6.16)

".3Ha11eHHa HOCTOSHHLIX - koapbrumerToB A k B aroro Hepaneﬂc'rna '
Bt KAHKAOTO: yaacTKa (UYHKT&) J8HH B paﬁcrre [13] : :

“—B..- ST




' Pite. 6.5. Chfish MOAYABHHX Koaq: -4

B HEPaBEHCTBO (6 9) l'lpmenenne HOMOTPaMMBL (pnc 6.5) ®
’ - : 17 -

Adaa apyrex yqac'rxos pex, ocoGenno Tex, rae psmu Ha6monénnﬁ

HeADCTaTO‘IHH HAH ROMYYCHHE JOKANLHHX sapHCAMocTel 3aTpyoHK-

TENBLHO NO.APYTHM NPHUHHAM,' [eNnecooGpasE0 ¥ LA CPEXHECPOUHHX
NPOrHO30B. HPHMeHeHHe o0OOMEeHHNX SaBHCHMOCTeH. OGo6IeHHe AO-

CTHTHYTO ‘TeM e HyTeM, 9TO H AJAA KPAaTKOCPOYHHX HPOTHO3OB, T. €.
C MOMOMbIO HPeACTaBAeHds ofeux uacteh HepaseHcrsa (6. 15) B BHAE

COOTBETCTBYIOIMX MONYALHEX . K03 HTHEHTOB.
[Tpu. sToM SaKOHOMepHHA XapakTep yOHBaHHA ¢k H Bospac-ra—

Phas/pls

34
[

301

48
22

@HUMEHTOB MPOTHOCTH Jbja M Pac- - N
XOAOB BOAW 28 AHH, NPENNECTS: . -
Hl4e BCKPHTHIO (n.—:-c’I)[? . yer __'9'2 a8 W s 18 22 9;-:/4'?1

Beex puelt HOPMBL cph, b Qg, PACCUHTANHEE Ha AeHb BCKPHTHSL. l'Io.ny-
yaeM HePaBeHCTBO . -

oo/ (@) < 1 (Qu— /). (6.17)

0606meanaa HOMOrpaMMa 3Toffl 3aBHCHMOCTH NOKasaHa Ha PHEC. 6.5.
Humuas aARHAA COOTBETCTBYET AKI0 BEKPHTHA W cOBHARaeT c H3o6pa-
wewHofi Ha pHe, 6.2, ConmxeHHe JMHHRA .B HUXHeR wacTw rpajuka
O0bACHACTCS. TeM, YTO NPH OTHOCHTENHHC MAJOR DPOYHOCTH JMbA2
‘BCEpHITHE OYIeT MPOMCKONWTH COOTBETCTBEHHO MpH Sojee HAH MeHee
OAH3KHX SHAYEHHAX PacXQAOB BOAHL.

. HHS Q B STH AHH HOSBOJH[&T YHPOCTHTI: pacqe'r H HCJ]OJII:SOB&TB Ena

IpuBegennasn rpaqmqecxaﬂ BaBHCHMOCTb annpomuupoaana He:

-PaBERCTBOM

 ha ./(_hn)a{l—exp[ (t+1)(Qa-.f“.)]}Q._ Qs -+ 0,051 - 0,25.
. 18)

‘STo nepanenc'rno ‘npE =0, T. €. .Mx A aclcpmua o6pamaercs

:



"“q:opmy.m (318) He: Tpeﬁye'r JOMONHETENBHHX pacmon Aas riepexona

- OT"KPATKOCPOYHHX 'K CPEAHECPOYHHIM MPOTHOSAM,
TouHOCTH - DPOFHO30B TI0 3TOE METOAHKe xapamepnayerca cpexn-

_ Iﬁeﬁ KBaJAPATHYECKOR MOTPEIMHOCTBIO A MPOrHosa Ha 10-e CYTRH A0t
BceX. AYHKTOB, 1O .KOTOPHM. BeJlach NPoBepka,-S -HaMensercda or 3,0

o 4,3 cyr; npn gomycruMoll 4,8 cyr. Ias Bcex-HpPOrgos0B ¢ 3abja-

TOBPEMEHHOCTBIO OT 6 #o 10 CyT cpelmsa xnanpamqecxaa uorpem- N

HOCTh Ha ORHH'CYTKH MeHbIIE .ILOHYCTHMOﬁ

‘T&KHM obpasomM, B IeI0M MeTOMHKa HMEEeT ,EOCT&TO‘IHYIO TO‘IHOCTB N

H npmuemma AJs PEK PAsAHYHHX PasMEPOB, NPOTEKAWLIMX BO BCEX

.pernoHax - cTpaHH, B TOM YHCIE Afdg y1acTKOB pex, me HET JOo- .

CTATOYHHX PALOB Haﬁmonenaﬁ

CyiecTBYXOT, OAHAKO, M HEKOTOPHE orpaﬂmennﬂ B ee IpEMenn-

MOCTH Hpemne Bcero, Kax m MeTOAHK& Kp&TKOCquHHX TIpOTHO30B,
oOHa MO}K&T NMPpUMeRdaThCH . JHIb  RJAA PEE ¢ TIAOIAABLIO: Gaccefina

ﬁonbme 10 reIC. XM2, npAYeM AJS peK ¢ maomansio Saccefna 10<F= -

<15 Thic. XM? YHOBJETBOPHTEABHHMH MOTYT 61:11‘1; TOABKO MPOTHO3E!
€ 326/1aroBpeMERROCTRIO A0 7 CYT. -

- " Jipyroe orpaHHYeHHe TaKXKe KACACTCH saﬁnaronpeuennocm npo-
rao3os, MHorKa ms-3a GOABIION MHTEHCHBHOCTH NPHTOKA TeRAA YCI0-
BHA /1% - BCKPHTHS® BOSHHEAIOT Cpasy . COOTBETCTBYIOMHMe HE MATHM
CYTEaM O BCKPHITHA, & UeTBePTHM HJH TDPeTsuUM. 3abiaroBpeMeH-

HOCTH. MPpOrHO3a okaguiBaeTén yxke He 10, a O mam 8 cyr. Takok xe -
_apexrT MOXET OGYCAOBRTh B He oqeﬂb TOuRBH’ TNpOrHO3 'reunepa'rypm ,

BOSKYXA. -
Tpocaeanm stu ocoﬁemme'm cOCTaBJICHAS - rrpornoaa Ha TPAMEpe

' CPEAHECPOTHOTO TPOrHOSA . BéKpHTHS{ P Buqer,uu ¥ Cuxmnxapa- :

B 1986 r ' :

- Cxon cHera: co JbAa. o pacquy 61 16 anpe:m Tio uporuoay, .

. moéroiH, cocradnennoMy 17 anpens, paccUHTaHHHE Ha TATHE CYTKH
* HepHOZa 3a6JarOBPEeMEHHOCTH SHAYEHNT XaPAKTEPHCTHK NPOYHOCTH |

Jbjia B Pacxofa BOAR HE YAOBAETBOPANH COOTHOMEHNS A ©ha—s/ (q:h,}
H Qp5/Qs (puc. 6.9). I'Iporaoa BCKPHTHA . maer,nu B 9TOT. AcHB
- He _BHIIYCKaJCH. . - .

ITo  mporrosy MeTeoponomqecxnx sneuen-roa, coc'ran.ueﬂnomy

18- -anmpedis, NOTeRJeHHe OXHAANOCH GoJlee MHTEHCHBHEIM. PaccuHTaH-
. HHIE HO 3TOMY TIPQTHO3Y SHAUEeHHSN cph H OXHJaeMHe saneHua Q npn- )

Be,nenu B Ta6.. 6.4.

Tlo sTum HCXORHEIM- ' JAHHEM 22 anpena many.nmue Koa(bqnmuenm-
q:h{ (9phs) ¥ Q/Q= nemar na puc. ‘6.5 Ha AHERA 4-HX CYTOK A0 BCKpHI- . .

-TuA. [IporHOSMpyeMas AaTa BCKPHITHS, CAE0BATEARHO, uepes. 4 .cyT
. oce. 22 "anpels, 7. e. 26 anpeis. 3a6aaroBpeMeHHOCTh .5TOTQ BPO-

i I‘HOS& 8 CYT. Nz’ H3JOKEHAOI0 BHIHO, 49TO MAKCHMAJIEHAR 3&63[&1‘0—"

Bpemenuocm (10. cy'r) ‘He JOCTHTaeTCst H3-3a GONBIHOA WHTEHCHBHOCTH

¥YMEHBUICHAA Q)h H HETOIIHOCTH TIpOrgo3a Me'reoponornqecxnx 3JIEM8H-

TOB, cocTaBaeHHOro 17 dnpeds.

. Ha tex yyacrkax pek, rae nnepunonﬂuﬁ xapaKTep npoueccos oc- _'
AabieHEA ASASAHOFO TIOKpOBA B BeceHHel -npHGHAE- BORH! ocobenHo
AIPKO  BHPAXEH, eCTh: BOSMO}KHOCTB nporuosa CPOKOB- HX chpn'rm-
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. Taﬁ.mqa 6.4

Cpexigecp ounnf NPOTHOS BCKPHTHA P Borueraw -y CuxThegapa s 1986 r,
{no nporiesy ¢h u-Q), cocrasnennomy 18 ampeas)

Hava R okfoh, | . -Quyje Qg

1841V ' 232 7.2 320 0,20 -
1971V | 16,8 52 | . 866 0,22
20/1V 85 - 26 390 - 0,23

21/1V 35 11 . B98 - 0,24
ooy | 21 066 [ . 418 . - 025
BiRv - - 18 - - 056 . 436 - - '-0,26

¢ .3a01aroBpeMEeHHOCTLIO 6o.nbme 10 cyr. Takoi#i xapaxrep BeCeHHAX
fpoleccoB HMEeT MecTO Ha (OJABbHIHX PeKaX, ocOOeHHO TEKYIIHX ¢ iora
Ha ceBep; pexKax paHoHOB, TAe HJATENAbHOE TagHHE JAbJa CBASAHO
c_ycToliuuphM npeoGrafaHueM BeCHOR AHTHHEKJIOHHYECKOH NOTOIH
fpH GoapwoR HawanbHOA TOMMHE JbpAa (B 30HE CHGHPCKOrQ AHTH-'
HHKJOHA), a4 TaKXKe HA peKax ¢ SaMelJeHHOH necenneﬁ HpHﬁlelbIO i
BOAH.

Ha noxofEuiX . pexax. BpeMs  Havaja TastHHA JIb,Ila, TeHACHIUS
YMERbIIIeHAs €ro NPOYHOCTH H HAapACTaHHS PACXoZ2 BoAW B HavTane
STHX fPOLECCOB B ,noc'ra'roquoﬁ 'CTeNeHH onpenenam CPOKH WX
BCKPHITHA. _

B obmenm Bm{e SaBHCHMOCTS TaKOro po,na nﬂpamae'rca [13] ypas-
HenHeM

A=tst0ilg (BQu+ 20) ' calg W (819)

re A— Kommec'rno cy'rox or na’m cxopa cméra-co Jbaa Do no ZaTs
BCKPHTHSA; AQy — yBeldHUeHHE pacxofa BOAW 3& 7 cyToK noche Dg;
cph——-xapaxrepncmxa NPOYHOCTH JeRAHOTO NOKPOBA HA n-€ CYTKE

nocne Do; 6, €1, C3 — K03(DHIUACHTH KOPPEAANEOHHOrO YDABHEHES.
" Hx sEaveHus nJjd psifa YuacTkoB pex JaHw B pabore [I13],

Tlpu ‘paspaboTke METOAHKH .72 ONPEAeAfeTCs NOC/IeI0BaTeNbHE MY
NPHOAEXKEHHAMHE, KaK HaHMEHBilee YHCAQ CYTOK NOCAe CXORa CHera
€O JIbAA, KOTHA Pacyer Mo ¢opuy.ue {6:19) nae’r y,uoauemopme.nb-
HHE DesyMbTaTH.

Tlpy BHsBJACHHH XOKANBHHX sanncnmoc'reﬁ TAKOTO THHA BOSMOXKHA
3aMEHa PAcXOAAd BOAH COOTBETCTBYIOIMHM YPOBHEM BOAHW. ITO -0cO-
6enHO BaXHO JJAsI Y49acTKOB PeK, Iie H3MepeHHs DAacxoioB OTCYTCT-
BYIOT. B Kau€cTBe NpHMEpPOB TPHBEASM ypaBHeHHs, homyuennsie {11]
- pya p. Ketp y Makcumknnoro Hpa u AAS P Hu}mms O6b y Cypry-ra
- -IlepBoe ypaBHenHe HMeeT BHE

A =0,28ph,— 0,26 AH, — -0 32ND 4336, (6.20)
rae ¢h4—ornocnmanaﬂ TPOYHOCTE JEAAHOTO noxpona Ba 4-e cyTRR
nocsie cxoXa ¢ Hero cHera; AH, —TipeBHIICHAEE YPOBHS BOAH'B STOT

OLHb HAJ MHHUMANBHEIM npe,nnecennnm, NDO— HCRO CYTOR OT
28 ceBpanst A0 AGTH c;ona cHera: CO JBIA. °
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. CocraBnenne mporro3a.NQ YPaBHEHHKQ' (6.20). Bo3amo¥cHo Ges Hc-
NONb30BAHHS NPOMEKYTOYHHX NMPOTHOSOB HA 4- CYTKH NMOCAE CXOXa
. CHera to JbAa. 3abiarcEpeMeEHOCTS npn STOM cocran&me’r B cpex-
nem 16 cyr. -
Has Haxuel 06w y. Cypry'ra YpaBHeHHe AHAAOTHYHO paneucmy
(6 20}, #Ho BHIYCK mporuosa NPAYPORHBALTCA K AaTe CXONa CHEra o
aspa, AH (H&,[[ MaKCHMAJbHEM smmuu) 8 q;h onpe,ne.uaerca Ha 9Ty
. Raty.

A=0 159th —0,014 AH —0 32ND¢ + 38 7: (6 21) -

~ 30ech CKasHBACTCH GONBUICE SHaeHHe nom:ena,-npounxo.nﬂmem_no,m
BIMAHUEM NPUTORA DABOAKOBHX BOX M3 J0XHOH uactH .Gaccefina, Ten-
. AeHIHs NOXDBEMA Onpenensercd yxe K xare ¢xoxa cHera De. Cpemmn
g)allﬁnaronpeuenmcm nparnoaon no - ypannenmo (6. 21) €OCTABJASAET

CYT.

' Paspa6orxa AOKATBENE - sanncnuocmeﬁ tAna (6.20) B (6 21) Tpe-
_Gyer, pasyMeeTcd, SHauATeNbHON S4TPATH. CHX H BpeMeHH Ha noalop
onmuaabmro BapHanTa npornomnqecxoro YpaBHenHs.

6 4. TMpornosn chpu'm pex c nomomblo :
dmanxo—cmmc*mqecxnx 3aBHCHMOCTeH -

dmsnxo-cn*amcmqecxne saaucumoc'ru BHABIAIOTCA Ha ocnohe 'KOC-
- BEHHOT0 BHIPAXeHHS (aKTOPOB BCKPHTHA € Y4eTOM -ocoGeHHocTeH
STOTO IpoHecca Ha xkaxja0# pexe. Baxcirefitny Hs YIUTHBaeMHx $ax-
TOPOB FBJAETCS CYMMADHHIR TEIVIONPHXOA K CHEXHOMY M JIGASHOMY
nokpoBy. TenJAONpHXOA K, CHEXHO-JNEAAHON NOBEPXHOCTH B BECEHHHMA
nepHOn YYATHBaeTCA [15], ¢ MOMOIBIO CHENHAALHEON HOMOTpaMMHL
Ilo sTok HOMorpaMume onpexeAsercd TemIoo6Mer uepes eARHHIY IO
many (cm?) BepxHeli NOBEPXHOCTH CHEXKHOTO HJH JEAAHOrO MOKPOBA
3a JNHEBHYIO 4acTb. CYTOK no paTte H cpefpefi AHeBHON ‘TeMIepaType ~
Bosayxa. TIOpSIOR paciera cDeZHHX RHEBHHX 3HaueHufl MeTeopod-

I'e9ecKiX 3/€MeHTOB. HSJOMEeH B INI.- 5. TemlooﬁMeH 34 -HOYHYI0 YACTh

-CYTOK B pacyer me BBOAuTCH. [losywaeMue 1o Houorﬁauue SHAYeHUS
Temooﬁmena l'IpHHHMalOTCH 38 yaeJbHHE snaqemm (‘.YTO'-'!HOI‘O 'rermo-
"ofMena go {Jx/(cu?-cyT)).

TIpm. pacuete N0 HOMOTpaMMe TAasHHE CHEra Ha JBAY He YUHTH- -

Bae'nca, IIOSTOMY, HE3aBHCHMO OT: CTENEeHH TOYHOCTH pacqe'ra, CYMMEH -
TQHJI&, noAygaeMHe ¢ NOMOIIBIO s10f HOMOI'PaMMH, c;:e,mye'r paccMar-

pHBaTb KaK. KOCBQHHHG, OTHOCHTBJIBHHE xapaK’I‘epHc'mKH Taﬂlﬂlﬂ .ﬂe—

. ZAHOTO HOKPOBA,
© _ Tocrpoenue Bor.mrpaumr TIOKA3HBaEM Ha npﬂuepe, omocnmeucs
K Jory ebponedickolt sacru CCCP (48° c. m.).
Pacuetnl NPOB3BOJUM LA CepesnuH xamﬁro Mecsna, B naﬁaou
cmae ¢empanst, MapTa M aupead, ANS KaXKOTC IEJOro rpauyca .
cpepHed ZEeBHON TEMOEPATYPH BO3AYXa oT -—2 7012 °C. Touxd, no--

Jy9eHHHE AJif KaXKA0ro 3HaueHHA Temnepa'rypu BOSI[yxa, COG.II.HHSI-

0TCA MIaBHON JHHKEEH (pﬂc 6.6)."
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. chonbsonaﬂue onpegeaseMHX 0o Homorpauue sHaveHuAl gy HMeer
ocobenno Godpilioe MPEHMYIIECTBO NEPel MPOCTHM DPACICTOM . CYMMH
OOJIOXKHTEJbEHX TEMNEPATYP BO3AyXa NMd pPeK IXKHHX H SaNafHHX
GacceitHoB, BoAbmpHCTBO H3 9THX PEK TeyeT B HanpaB/eHHH ¢ ceBepa
Ha IOF HAM C BOCTOKA Ha 3afaf, T. €. Kak GH HABCTPETy OCHOBHOMY
HANPABAEHHUIO - PACTIPOCTPAHEHHAA TeIJIa H  BCKPHTHsA. IlosTOMY Oc-
HOBHHM (aKTopoM, 0T KOTO- : '

POTO 3aBHCHT KOJIMYECTBO.TEN- - gp Jac/on? 0,%
J1a, HeoGXOARMOe I8 BCKPH-
THA PEKH 2, o, 3%€Ch SBJSA- >

ercq TOJIIHEA ABJA, KOTOpas 500
9acTO 3aMEeHAeTCS KOCBeHHOH
XapPAKTEPHCTHROA — CcyMMofi
OTPHUATE/IbHNX CPeAHHMX Ccy- /4%

TOYHHX ~TeMNepaTyp BOSAY- ) /

Xa 3a MepHOA JIeAOCTaBa : V]

(X 8.). 1200 / y
B xavecTse mpEmMepa mo- A

JY4eHUS 3aBHCHMOCTH, B KO- . 00
TOpOfi YYHTHBaeTcd CyMmap-
HHE TOPHEXOK TemAa X, go
(Dx/(cM?- cyt)), neo6xomm- ~ 600
MHR AnS BCKPHTHS PeKH, H
CyMMa OTPHIATENABHHX TEM- - s
w0
200

*-LQ;_'-; Nty S v W

neparyp BO3AYyXa 3a NEPHOR .

)

AN

Pxuec. 6.6 Hom;rpanua'm onpeae-
AeHAA YAeAbHMOro TemaooOMeHa mo
‘mare H cpezmel muesMofi 're:;epali
TYPE BO3AYyXa ANA 10Ta €8pPONeRCKo: Pl e :
. vacma CEeP (18 amy. ” O

EANNNNNN

;\\ih\\\\&\\\\
N

nefocraBa Y, O_, Moxer GHTh NPHBEAEHa 3aBHCHMOCTh ISl BCKPH-
A p. don y Kasanckofh. 3aBHCHMOCTD UMeeT BRI,

Te=43536_458, (6.29)

go MOACUNTHBAETCSA N0 HOoMorpamme (pHC. 6.6).

Jlnst peE, Ha KOTOPHX Be/HEAa UIMEHYHBOCTb H BECEHHEro mONb-
eMa, B TOJNWHHH JAbLa, H CTAHBAHMA JENAHOTO NOKPOBA, BPHYEM STH
dakTopu, caabo cBASaHH MeXKIy cofofi, KaK 3To HMeeT MECTo Ha
MHOTHX peKaX UeHTpalpabX pakonop esponefickok wactu CCCP, omw
AOJKHH yYHTHBaTbcA paspensho. Jaa p. Oxku y Kaayru, nanpumep,
MOKHO COCTABHTL MPOr'HO3 BCKpHTHﬂ 0O 33aBHCHMOCTH, BHPaKeHHOA
FpagpuEoM Ha puc. 6.7,

BegpHTHe OOJBIIMACTRA - PEX, Texymnx ¢ Iora Ha ceBep, 34BHCHT,
raaBgHM 06pasoM, OT AHCTBHS BOJNHH NOJCBOABA Ha CPaBHATIbHO

121_



- Ma.no/paspymemmﬁ JACATHOK nol{pon Tax, nanpumep, p. Cenepﬂaa_

JlsrEa y- bepesHdgoB. BCKpHBaeTCH NPH BOACACTBHH BOJHH [1OJIO-
BOALA, opMupyiouieica B -BEPXOBbAX PeKH, 2 TakXe Ha p. Bare,

Tlpu: stom- Heoﬁxo,numoe A% BCKPHTHA pem{ KO/HYECTBO TeNIa- 3aan-‘l_:_

- AEM _ . .
S — . -
o //;_,. .
IR %= T A
4 : / / L~ :;—29 - Pme 6.7 3anoucnuoc?£ AN TPOTHO3A
; ) . . . BCKDHTHS Kyt anyra ¢ YUeToM
C //////;/f'ﬁ - cyugm orpguamgux cpjiar;unxy:ymn- L
2 VL, eV -/—-f : 1-.- HHX SHAueHNF TeMNEDATYpH BO3AYyXa -
A&/ LT | - 1. or Hauaxma nemocraa R O_ H cymmu

" NONOMHTSNbHHX,  CPEIRHX cyu-om_i;sx
a E m:: 800 1000 1200 E6_G TEMIEPATYD A0 BCKpHTES 3 4

CH’[‘ T c’reneHH HO,I(POTOBJ‘I&HHOCTH .ne;wnopo noxpona H cnera '’ 'raa-
HHIO H BO,H"OOTILa'Ie

.Cocrosinne CHEXKHOTO. H Jle,E(ﬂHOI‘O noxpoaa B 3Haqu'reubﬂoﬁ c're-

TeHH. OTpaXKaer cpefHss TeMmeparypa BOSRyXa sa 10 ¢yt 610 10 ee
nepexona uepes 0°C, 'a (popunponaaue non'beua ypoaaa BO.II.H—-

."'I‘.'Bg.’ﬂ
80—
. r
1) — -
. . T e -
. . ' B . L
4= . -— ::" . 5 *
. - e :
Lo ;/( .
- T . [
20 1 .

2. 0 2 & & & -WbpC.
PHC. 6.8. 3aBHCHMOCTD CYMMH CPEAHAX CYTOUHHYX. NONOKH-
TeRLHHX 3FAYCHAH TeMOEPATYPH -Bosgyxa (6es Teminepa-
TYpH 3a 5 ¢yt nmo BCK])H‘THR), Heoﬁxonnnoﬁ AL ‘BCKPHITHS

: Ceseproft Jsuau y 3eanm (2 8+) or cpe)meﬂ TeMIe-
. parypH .Bosayxa sa | CYF EO nepexona ee K uo.nom- '
TéJIbHOﬁ (ﬁm) )

_ eymua nono;xu'reubnmx sHavennf - Teunepa'r pu Bos,rgyxa 32 BpeMs |
OT nepexosa‘ TEMNEPaTYPH BosAyxa uepes 0°C-xo fHA, mpeAlrecTBylO:

HIEFO 'BCKDHTHIO PeKH. Ha BpeMs- noﬁer'almﬂ, T. €. Ba b cyT (X 64);

© OoTTeleibHBe IHE B MapTe W ampefe BKIIOYAIOTCA B STY. CYMMY € KO- -
s punuenarom 0,5. TIporaos BekpHTHA p. Ceepriok Dsunn COCTABAR- - -

ercs No sanncnuoc'm, Hsoopa}xeunoﬁ Ha pnc 6.8.
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Temneparypa BOsAyXa YYHTHBAeTcS 00 peNpeseHTaTHBHOR Aas
gamagHofi uacry Gacceiina CesepHof JpnHu ue'reoc'ranumr Illenkypck.

6.5. - ToynocTs H Ha,u.é}xnoi:'rb NPOTHO30B
BCKPhITHS pPeK, COCTABJAEMBIX C HCIIOJb30BaHHEM
. npomoaa Me'reopo.normecxﬂx aJlememon

Coc‘raanenne NPOrBO308 BCKPHTUA PeK IO Ol'chaHHHM BHILIC METO-
n;au NPEANoNiaraeT HCHOAB3OBAHHE TMPOrHO30B TEMMNEPATYPH BO3AYyXa
Ha. neproj 3a04aroBPeMEHHOCTH MJAH 3HAYATSJIBHYIO ero uacth, IIpm-
MEHeHHe MeTOAQ, BKMAIOYAMLICro pacueT NPOYHOCTH JbKa, Tpebyer
AONONHATEIbHO NPOIHO3a 06nayHocTH. IIporposw mo abmedi Monexn
BCKPHTES TPeGYIOT HCHONL30BAHUS HPOTHO3A PAcXOZd - BOAHL
-, Ofwmge oCHOBH H JOPSAOK COCTABJeHHS NPOTHOSOB METEOPOJIOTH-
YecKHX SJeMEHTOB cnelMalbHo AAS nefell THAPOAOTAYeCKHX NPOrHO~
"30B MSJIOXeHH Pagpbile B I, 1.2.6. OTMeTHM, UTO B BECCHHHE NEPHOX
OHM HCIOJIB3YIOTCE EAK AJIS TPOTHOSOB BCKPHTUA DEE, TaK H Jijis npo-
THO30B PAcXofoB BOOH B nepnozl. noaoaonm {cu. nuu. 2 Hac'roamero
PyxoBofctsa, -5 H 6). . -

Ouenxa TOYHOCTH TPOTHO3OB TemnepaTypm Bosgyxa na- cyT, co-
CTABASEMHX B I“nnpouemeume CCCP, nokasaia; 4TO BeCHOH Tou:
HOCTb HPOrHO20E Ha. MePBbe CYTKHA T4 Xe, YTO M OCeHblo. Ofmako
¢ yBe/iRueHHEM 3a(/iaroBPeMEHHOCTH TOYHOCTh Hajaer SBaqHTeJIbHo
MeJJIeHRee, ueM AJig OCeHHHX OPOr'HOZOB.

IIpAurHO#H TaKoro NMpeHMyINeCTBa SBASETCHS GONbIIasn YC‘I‘Oﬁ‘IHBOCTb
. BeceHHHX aTMoctepHHX NPOIeccoB, NoAKpeniseMas B OTHCIOEHHA TeM-
‘mepaTypst BosayXa BauAHHeM GoJee HHEPTHOR, UeM OCEHBIO, NOACTH-
Jlalomed MOBEPXHOCTH CHEra 'H JBAA.

-TIporHoss BCKpWTHS peK, COCTaBJlﬂeMHe P ncnonhsoaaﬁnem nATH~

CYTOUHHX NPOTHOS0B METEOPOMOTHIECKUX SJEMEHTOB, ONPABAMBAIOTCS -
B neaom xopowd. Tax, B I'mapomerenrpe CCCP ofman onpabaksae-
__MOCThH STHX NPOTHO30p MO BaXKHEeHAIINAM CYAQXORHHM peKaM c',rpanu 3a

1964—1975 rr. cocraBuaa 93 %, sa 1976—1987 rr.— 95 %. B otmeasn-

HHé TOAb OHA H3MeHANdck B npefesax or 90 % (1967 r.)_mo 99 %

(1976 r.). Cpennsasa salsaroBpeMEeRHOCTH IPOrHOo30B 5—6 cyr.

npesHiaer 3aGAaroBPeMeHROCTh HCOOJIb3YEMOr0 NPOrHO3a l'lOl"O,Il.Hl

Héxoropoe noBHINEHHE ONPABANBAEMOCTH B NOCHEXHME TORH CBS-
. 3aHO ¢ BHEJpPEHHEM B TPAKTHKY TPOTHO30B IO MOAENH BCKPHTHA pek,
paspaorasHHX BynaroBrM, a Takme c-nepepaGorkoll H ycopepileH-
¢TBOBanHEeM  (PHSHKO-CTATHCTHYCCKNX 3aBHCHMOCTER -gJaa pex psaa Hac-
ceftHoB. ITOT paxT yGeAHTENBHO NOKasHBAET, 9T0 TOYHOCTb KPaTKO-
CPOYHHX HPOTHO30B BCKPHTHA PEK SABHCHT HpeXje Bcero ot (usmue-
cKofi 06OCHOBEHWOCTH H- TOWHOCTH HPHEMEHAEMOR METONHKH pacdera.
ITH, pakTopLl BAMAIOT Ha KayecTBO TPOTHO30B HE3ABUCHMO OT TOTO,
BACKOJIBKO' TOYHB - HCIOJbSYyeMHe  NPOTHOSH MeTeOPOJOrHYecKHX
SNEMEHTOR: Ozl.uaxo ¢ BIHAHHEM. THIPOJOTHYCCKHX | q:aKTopon,

! 3a cuer yueta nnepruan .pasnn_m.aecermnx IPONeccoB.
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B qacmoc*m Beceuneﬁ IIpHﬁHJlH BO.I[H, C'Bﬂaaﬂa ;4 aeo&xo.unuoc'rb HC'

" “TOYHOTO MPOrHOSA PACXOLA HAH YPOBHA BOMHL
[Mposeenntie B 1985—1986 rr. B THAPOMETUEHTPAX. N€CATH YOpaB-.

'_ MOAB30OBAHEA B- HauGoJIee COBeleeHHOM pacdYeTHOM METO}I.E npomexcy-

" JeHAl MO THAPOMETEOPONOTHH HCMHTAHHA METOAMKE KPATKOCPQUHHLX -
" HpOrHosoB Ho OGOGMICHHOH 3aBHCHMOCTH B ONEPATHBHOM  pexuMe
TOKa3alH, 4T0 Y4eT TPH HX COCTABJACHHH NPOMEKYTOUHHX TPOTHOSOB

- MeTeQDOJIOTHYECKHX JIEMEHTOB™H pacxo.na BOAEL Ha 5. CyT NMPHBOJAMT -
X CHH)KCHH!O oupannusaeu*ocm mo CPaEBHEHHID C ofecneueHHOCTRIO

meToma ma 3 % H K YBeJIquHHlO* ‘cpeaueii xna,a;pa'mqecxoﬁ norpem- -

 HocTH Ha 6 %.-

" HREHOREHMA NepepHBa B Pa3BHTHR BECEHRHX l'lpOI[&CCOB

-

Oco6enno cymec'rseunaﬁ NOCPemHOCT BOSHHKAET B DE3yJIbTaTe

- HENPeRBHACHHHX IIPOTHOSOM INGTOAR TIOXONOAAHHHA B BH3BAHHHX HMH
‘TepepHBOR B TAAHHH CHEra M Jibja. " Orcona CASKyeT BAKHOCTH CO-

' UeTaWMs NpH BEIOyCKE NPOTHOSA CTPEMJAEHHS NOJYHHTh HAHGONBLIYIO

IBOSMO}KHYIO saﬁnamﬂpeuennoc'rb €_YUeTOM crenend BePOATHOCTH BOS-

Hanﬁo.rlee HOJAHYIO BO3MOXKHOCTh CJENHTE 33 XOAOM npouecca oc-
Jlaﬁiﬂ&HHﬂ JleJ.lHHOPO OoKpoBa B COYeTadAH ¢ XOZOM ﬂon'bema Toq10-

- BOALS naioT MeTONM, OCHOB&H_HHG Ha MOReau BOKPHTHH PeK, HOSTOM}'

TYIABHAS NEPCHEKTHBA MOBHIIEHHA KayeécTBa KPATKOCPOYHRX IPOTHO-

" 30B BCKPHTH.FI PeK H OGCJIY}KﬂBaHHﬂ HMH Hapousoro xosaﬁcma co-

CTOHT B- Hau6osee IHHPOKOM npnuenennn 9THX ue'ro,n;on B onepa'ma-

' noﬁ paﬁme

S

6.6, ﬂpomos 3a'ropon H yponneﬁ BOAbI NPH sa'ropax

Oﬁpasonalme 3a'r0poa AbAa Lpiu BCKpHTHH pex xnnaems oxHOR .
¥3' BaxueAMHX NPUYHH BOSHHKHOBEHHS ONACHHX SBACHUA B NEPHOX
~BECEHHEro N0A0BORGE. OHO- BHSHBAeT OUEHb peSKoe TOBHIIEHHE
. YPOBHf BOAH, W4CTO HPHBOASIlEe K HaBoAHeHHAM. B To xe Bpems

'~ Ha pexaX, BCKDHBAIOIHXCHA CBEPXy BHHS .10 TE4EHHIO, Ha KOTOPHX
npoliecc - BEKPHTH BCETRa CONMPOBOXAAeTcs 06pasOBAHHEM SaTOPOB, .
- CBSI3aHHEE 'C 32TOPAMH PasJHBH BOAH RO NofiMe SBJAAIGTCH HeOOXORH-

MO "4acT5I0 SKOJIOTHYECKORO PaBHOBECH. Orracau 311ec5 AHmp 0Co-
. GeHRO MOIIHHE SaTOPH. = |
TlosToMy mpencKasanue aepon’rnona o0pa3oBaHHUA. 3ATOPOB Ha pe--
- Xax, rie OHH GHIBAKOT HE eXerogHo, H MPOTHOS. MAKCHMAJLHBIX 3aTOP-
_HHIX ypoBHe#l BojgH ABJSETCH BechbMa BAXKAOR WACTBHIO onepa'manoro

I‘H,EPOJIOI‘H‘ICCKOPO OﬁeCHe‘IEHHH Haponnoro XOSHﬁCTBa
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6.6 t Yc.nosnﬂ oﬁpasonanua 3aTOPOB.
d:ax-ropu, onpeneastomue saropabie YPOBHH BOALF

T,

Mec-raun obpasopapus 3a'ropon ABMAOTCA YHACTKH cymeeTBeR-
HOT0- yMeHbUIeHHA HPOXOJEHOTO YKAOHA PEKH, B TOM WHC/AE B, 30HAX
" BHKJHEHBAHUS HOANOPA HA BOAOXPAHMIHMIAX, MeCTa pacnonomenns

c'rposon, EpyTHe l'lOBOpOTH, CyKeHHd pycna. -

»




’

Tipu 3aMepsaHuH pex'B TAKHX MECTax OOHYHO 00pasyloTcs nepaHe - '

AENOCTABHHE nepeMHYKH_H BOSHEKAIOmHE B CBASH C S3THM CKONJIEHAS
WYrH, 4 HHOLAA U HArPOMOKAEHHY Nbja (OCEHHHE 3aXKOPH H 34TOPH).
CromJienns bAa ¥ WYTH OGHYHO TeM GoJblie, deM Goinile CKOPOCTB
IBHXXEHMS Jibja NpH NOKXoRe K NepeMHYKe H YeM G0Jbme B 3TOT me-
proA KoAeSaHMA TeMmepaTtyph Bospyxa. TonlHHA JbJa B TAKHX Me-
cTax H K BecHE OCTaeTcs OOJbINeH, WeM HA COCeRHHX yuacTKax.

3710 cnocolcTByeT TOMY, YTO BECCHHAE 34TOpPH W4Ile BCEro mo-
ETOPAIOTCS B MecTaX O6IRers yMeHblIeHHs YKAOEA peku. Ylox ofmum
YMEHbIHERMEM YKJIOHA -PeKH' NOHAMAETcA YMeHbllleHdHe YKJIOHA Ha
SHAYHTEeNbHOM NPOTAREHNH peKH, ofycloBaeHHOe pesibedpoM H reoso-
FUYECKIMH OCOSCHHOCTSAMA 6accefina, B OTJHYHE OT MECTHHX YMeHb-

JlIeRHA YKJXOHOB Ha INecax.

- CliepyeT MMETL B BHAY, H4TO ocoﬁeﬂﬂo Gnaronpnamue YCJIOBRSA

s 3&'1‘013006])&3038]“15! npH BeCeHHEM BCKPHITHH CO3JTEINTCA. B TeX

cAyuanx, KOraa emy NpeiilecTBOBad0 BCKPHTHE AR NOABIKKE JbAa
TIpH 3HMHEM -NABOJKE, OCTAHOBHBIUAESCH HA PACCMaTPHBaeMOM y9JacTke
pekH. -

HMs Beero muOro0Gpasus $GaKTOpOR, saTopootSpasoaauna I‘JlaBHHMH

ABJAIOTCAL

— 3ajiepKKa BCKPHTHA, . oﬁycnomeauaa JHG0 NOBHIIEHHOA NOTEH-
LHaJbHOMN conpmmeuoc'rblo JeAAHOTO TOKPOBa, JARGO CTPOCEHEM
pyexa;. _ -

— BHCOKA% HETEHCHBHOCTb MOAHEMA [OJIOBOIBA;

~~ TOJHIHEZ H OPOYHOCTD JbAa, AOCTATOMHHE AJIs cpopnnpunanmr
3aTOPHHX CEOIVICHH.

I'eorpaduueckoe pacmpocTpaHeHHe M HOBTOpﬂeMOCTb 3aTOPOB Ha
pexax CCCP paccmorpenn B paGore [7]. CHCTeMaTHSAHH CREACHHE
0 3aTOPax H dHANA3Y YCNOBHA HX BOSHHKHOBEHHs CNOCOGCTBYET TAKKe

THnM3auna saropos [19, 21].

OOpazosaHne 3aTOPOB. XapakTepHO AJAA PEK, BCKPHTHE KOTOPHX
OPOHCXOAHT CEePXy BHHS3 IO TEUEHHIO, YTO.HMEeT MEeCTo, €CjH Moo~
BOAbE HayHHaerca B pepxuelt wactu Gaccedina. -

MomHocTs 3aTOpa XapaKTepH3yeTcd Maccoll CKOmAeHHS JbAa, KOC-
BeHHOA xapamepucmxoﬁ ee MOXKeT CJIYKHTH NPEeBHIICHHE MAKCHMANL-
HOTO 3aTOPHOTO YPOBHA HAJ YPOBHEM, Ko'ropuﬁ HMEJl GH MECTO' NpH -
cBoGoaKol 0TO Mbja pere AHyrp. ‘ -

BatopHHA NOZDBEM YPOBHA PAacTeT C ynenuqeaneu pacxona BORH

Y KPOMKH JeASHOrO0 TOKPoBa Qup. IR yUacTKOB yMEHBIIEHHS NPO--

,IlOJIbHOI‘O YEROHZ PexH B TPH. pasa H GoJblle HMEET MECTO CBA3b
AHpp=F (@) =~ . (6.23)

Bumecré ¢ TeM, AHprp 3aBHCHT OT TOMMHHH Ay H muocnreabﬂoﬁ
MPOYHOCTR ¢, ASAAHOrO HOKpoBa. Yem Gosiplre TOAMHNA H TPOYHOCTH
Abfa nepep BCKPHTHEM, TeM Gom:me Pacxo BOAH- pr H TeM BHII®
3ATOpHHFA NOABEM YPOBHA.

aubonee MOINELE 3ATOPH oﬁpasy:o'rcsn nocae xono,u,noﬁ SHMH IPH

-APYKHOM - QODMEPOBRHHH BECEHHEro NOJAOBOALS, Koraa Qup MOKeT

6HTh GNU3KAM K uaxenuaabnouy PacXofy 3& MOAOBOABE. OcoGerno
' ' ' 128



' BbICOKHe SaTOthle YpOBHH BOSHKK&"IOT npe 3TOM B CAY4YAAX, KOI‘JIa
B nepuoxn- sa'ropooﬁpasoaanaa -NMPOHCXOAHT pesKoe NMOHW;KEHAE TeM-

- nepaTypH . BOSAYXA; BHSHBAIOIIEE YBSIMYCHHE NPOYHOCTH JIHAA. -

B 3ak/ouesye 5TOrO Pasiend ynOMSHEM O BOSMOXHOCTH HCNOJb-
B0BAHHMA THNHSANHH 32TOPOB AAS BEPOATHOCTHON ONEHKH MOUIHOCTH
8aTOPa H 3aTOPHOTC TMOALEMAa YPOBHA BOAH. Takag THNH3AWHA 3aTd-
poB Jbfa GHUa mpoBeAeHa LAA p. Jleunl. B ocHOBY ee noaoxensl Mop-
(poaoragecKne HPHIHAKH 3aTOPOB, BHIABJEHHWE BO BPeMA JEHOBHX

-aBHapaspefioK. BHCOTa 3aTOPHHX NMOABEMOB NPH KaXIOM THNE 3aTO-. .

-POB. XapakTepusyercl 1o mX -00ecneYeHHOCTH B MHOrOJETHeM PARY.
MAKCHMAJTBHEX nom.emon yponueﬁ Beceﬂﬂer‘o NONOBOARS [20] ‘

- 8. 6.2 l'lporﬂos uaxcumaabnux aa'ropuux yponueﬁ

l'lpe.unapm-enbnbm sTanoM paspadoﬂm MCTOII.HKH npornosa MaK-

CHMaJbHHX 32TOPHHX yposneﬁ BCIH ﬂBJIﬂeTCﬂ OUEHKA BOSMOIKHOCTH, .. !:

$opMHPOBAHHS  3aTOPOB JbA2 HA HHTEPECYWIUIEM Hac yudctke. Mas
5TOT0 NPOU3BOAUTCA -AHANUS .XapakTepa BCKPHTHA PexH, yqn’msaa
gepeqHCAeHHEE BHIIE yeAoBHS 00pasOBaAHHA 3aTOPOB. = '
B wrore amasmsa ycaopHR (OPMHDOBAHHA SaTOPOB Buﬁnpae‘tfca
‘Hamboyee NMOAXOAAUIAA AAS AQHHOTO YJacTKA DEKH CXEMA IPOrHOSA. '
-TIpn. sT0M ANs YIACTKOB PeR, Flie’ S8aTOPH OHBaiOT JHINL SHHIOHHYeE-
'CKH, BO3MOMKHA TOJLKO KayeCTBEHHas] OLleHKA BEPOSTHOCTH MX 06paso-
BaHH? B JAHHOM roAy. IAs -yJacTKOB Xe, TAe 3aTOPH oGpasyloTcs;
€XErofHO WIH BO BCSKOM cJIyuae HOCTATOYHO. 92CTO, BOSMOXKHO ‘HOJY-
. YeHHe METORHRH KO/HYIECTBEHHOTO NPOrHosa. MaKCHMAJAbHOLO saTop-’
'HOTO YDOBHS BOABL -
Maxcumanbghifi 32TOPHHA ypoaem: MOXeT " 6HTb paccrm'rau no-

o METOAY, U3JOKEHHOMY B TJ. 2, ¢ lloMomlblo Popmys -(2.9) u (2:10).

it sa'ropﬁux ypobBHefi . koshpuuHEHT B Gopuyne (2. 9). npuaAMaey
.. 3BHAUEHHE R .17 31+2 66 GDOpMyJ{a (2 10) BITOM - cnylla,e upnoﬁpe-

'Tae'ra'l—m T
' harp Amko’ : ,;' : (624)

me hm--cpennsﬁ myﬁnﬂa NOTOKA™ ¥ aepxneﬁ KPOMKH: safropa‘ B
Asrp — KodhidEnHEHT SaTOPHOCTH, Km*opuﬁ MOXHO oupenenm'b B 82
BHCHMOCTH OT YKJI0H O Taﬁ.n 6. 5 . . S

oA

’Tum;qas.s R N

' Baavenns wodKbrmmesTa sa-ropnocm A", B 3anncnnocfn . S
mmomyqacﬂapon S C o o

CFEROR LA0%, . o e e s v 0,10 0,20 0,30 :?.40 .- 8,50
KO@QmemAag’ [T ._. . ¥ .1,08 '-._1,34‘ . 1,_53 - ,65 N 1,77
; I'Ipnueﬂemie smlx pacqe'mux dhopmya ;um npom03a ha,-p H. can-
_BEAHOTO. ¢ HHM MaKCHMAJBHOLO 3aTOPHOTO YDOBHA: TPEGYeT -SHAHMA.'
YK/GHOB-Ha Y94CTRe: PEKH R NPOrHG3a MAKCHMAJBHOTO pacxona Bonu
MPH BCKPHTHH, YTO na.nexo HeBCEPAd BOSMOXHO. =~ /0" 1
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1
1
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l'loa'romy, KaK npaanaxo,ﬁs onepaTHBHOK MPAKTHKE NPOLHO3 Mak-
CHMANBHHX 3aTOPHHX YDPOBHEH BOAH COCTABRNACTCA TOABKO A DeK,
Iie 3aTOPH Jbfa 06pasyTed eXerofHo HIH AOCTATOYHO 4acTe B OA-
HHX # TeX JKe. MecTax HIAH NpellelaX KOPOTKEX yyacTkoB, OcHOBHHE
(akTOpH, ONpelc/AIOMNe MAKCHMAaJbLHYI0 BHCOTY NOABEMAa YPOBHS
BOXH Haj NPeANOABMHHM Aff B JaHHOM MYHETE BHILE 3aTOpa, Cle--
AylomHe:

1) To/mHMHA JEASHOTG MOKPOBA HA HEKOTOPOM NPOTSKEHHH PEKH,

.e Ko'roporo Aef MPAEXOIHT K NAHHOMY. 3aTODHOMY Y4acTRY (Ma);

2)" BHCOTa CHeXHOr0 HOKpoBa Ha JbXy (u B Gaccefime) (ho);-
~ 8) pacxom Boz (Q). 3HeCh MOKEO YYATHBATL HHTEHCHBHOCTH
HapacTaHHA NaBOAOYHOTO pPacxojAa Ha AATY BCKPHTHS MAH MaECHMAJb-

. -HHf pacxol TMOJOBOABSA Ha BHINE/NERKAWAX YIaCTKAX PEKH;

4) BHTEHCHBHOCTb NOZBEMAa YPOBHS BOAH A0 Havaja NOABHIKEK
‘HJIH A0 BOSHHKHOBeHHs 3aTopa (AH);

5) - IPOYHOCTD AEAAHOTO NOKPOBA Ha ZATY BHRYCKA npornosa {eh);

6) BHCOTa YpOoBHef BOZH B ACHDb JEJOCTARA N HAKAHYHE NABOAKA
B NYHKTax, AAs KOTOPHIX cocrasisercsl mporao3 (Hye):

7) pasEmma gemy BpEMEHeM BCKPHTHS OCHOBHOA peKM U ee
KPyaHEX NDHTOKOB, BIajajlluX HA PACCMATPHBAEMOM YIACTKE (At}

He Bcerna wMoMHO 3apasee cKasaTh, KaKHe W3 TIePEYHCHACHHBIX
'haKTOPOB ABAAIOTCA AJS RAHHOTQ YYacTKa OHPefelIIOIRHMH # A0J-
3HH GHTbh BBEJEHH B METOA NPOrio3a. dTo Buﬂcnae'l‘cﬂ MyTeM mocJre-
‘HOBATENBHHIX MPHOJHKEHHH.

‘B nocaexmee aecaTHACTHE O PaspaGoTaH PAn METOAUK nporuosa
MaKCHMAJBHEX 3aTOPHHX YPOBHeH, YIHTHBAIOMAX HARGOJEE CYINECT-
BeHHHE (JakTOpH, 06YCAOBAUBAOLIME 3To sBjaeHHe. IIpH 5TOM HacTh
H3 5THX (PaKTOpPOB XapakTepusyeT 3HMHHe YCHOBEA (fg, Ao, Hao),
€ HX YYeTOM MOXKHO COCTABAATL RONTOCPOUHBHIE MPOTHOSHL.

Tak, ONHAM H3 OCHOBHWX (DaKTOPOB, OOYCAOBJAHBAIONIHX MAaKCH-
ManpHEA 3aTOPHHE yPOBEHb LA Psfla Dk, ssasercss Hye — ypoBeEL
B HepPHO], YCTAHOBJEHHA JAeHOCTABA OCEHBIO, KOTOPHA - ABJAETCH UHC-
JeHuofl XapaxTepHCTHKOA SHMHER BOAHOCTH PeKH M MOUIHOCTH 3aXK0pa
JIbja, 'y BepxXeefl -TPaHEEH KOTOpOro BecHo# opMHpYeTca saTop.
.Cea3y MexAy Hap H- Hzc GHBAIOT HACTOABRO TECHEHIMH, 4T0 MOTYT
6HTH HCMOAB30BAHH AJS AOJATOCPOUHOTO NPOPHO3a 3aTOPHOTO MAKCH-
Myma [8, 9]." B uacrrocrs, zaa p. Aurapn y Kamenxkn kpome Hao
Guia yuTeHa NPOAOJIKHTENLHOCTh OCEHHEro WeROXOXa H IIYTOXOA:X
T, k2R xapaRTepPHCTHEA CTENEHH 3abHTOCTR pYcaa. D10 NOBHCHAC

- kostdruuenT koppeaaurn ¢ 0,81 no 0,90 Vpasrenue ,u;.ns EORToCpo- -
Horo nporaosa NOJMY4Yeno B CHERYIOIEM BHIE: :

Honp=1,53H 5 +18,77T — 143, (6:25)

. HOpyram saxuefimum haKTopoM ABIRETCS PACXOR BOIH B NEPHOK
‘BCKpHTHA, YUToSH OUeHHTh ero ¢ GoAwMOA = 3a6AarcBPeMEeHHOCTHIO,
‘HATIPHMeD, B MeTOAHKE NPOTHOS2 MAKCHMANLEOrO 3aTOPHOTO YPOBHA
Boanl xaa p. Bakcw y Tlaxroskm [10] O BcnoabsoBaHH AaHHHE
0 ;axcnua.nbnoﬁ BHco’re CHEXXHOrO noxpona no. cneroc'beuxam B 6ac—
celine SR . _ S e e

. _ -
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_ C yueroM Hge B xapax‘repncmxa M&KCHM&JIBHOI“O ci{eronaxonae-
, HHA hcn DOAYIeHO YPaBHEHHE -

Hm-—26H +75kw—205 o (626)_

Saﬁnaronpemeﬂnoc'rb MPOrHOSOB TO LAAHOMY YDABHEHHIO COCTAB-
qsier 35—40 cyT, kosddunuent roppensinud 0,77, Noarocpounse mpo-
I'HOSH MOT'YT ¥TOUHATLCA BECHOH.

OcHOBoOlI MeTOIHKH 'KPaTKOCPOUHHX npomoson satopuux yponaeﬁ
‘BoAiu [18, 2] sBAsierca 3aBUCHMOCTb BHCOTH MaKCHMAJBHOTO ypOBHs
Hm oT pacxo,ua BOAHL B IEPHOX BCKPHITHA Qup _

Hoy=f@e) . @20)

 Yrobu onpe,menu'rb c noc'ra'roqaoi aaﬁnaronpemennocl‘blo, Karoft
. PACXOA MOCTYN@eT B MOMEHT BCKPHTHZ K NYHKTY, JAISL KOTOPOTO CO-
- ¢craBjasercd MPorHos, HAfO YUYHTHBATb PACXOA BOAH Y BHINENEXAHX -
HAYHKTOB, 3aBHCHMOCTH -TaKOTQ BHAZ IOAYYEHW XA KPYNHHX peR
Cnﬁnpn u Janseero: Boctoka, a Takke aias Cepepoft JlsmmSL . :

Tax, Ana npormosa MaxcAMaAbHHX B3aTODHHX YPOBHEH BOAH Ha
Cpe,qneﬁ Jlese y rtuxponoruuecknx mnoctoB Kpecrosckoe u Jlenck
B KayecTBe OCHOBHOIQ ()AKTOPA 3aTOPOOGP23OBaHHS PacCMATPHBAJICH.
cpenHEi pacxod BOJH Y KPOMKHE JeAAHOTO TOKpOB2 1O NyTH ee nepe- .
MelleHHs B npefesfax Jaefioc6opHOre ywacrka. IIpakTHUecKH BHIYCK
nporaosoB Ajaa nocror Kpecrosegoro - w- Jlewcxa npuypounBaercs
K HEpBHM. CYTEAM Jemoxoxa y A Huepn.. Cpepupli pacxox Bozm

¥ KPOMKH B TI€PHOA NEA0XCAA NPHPABHHBAETCH. K IIOJIYCYMMQ pacxo- Coa

ZOB B STOT A€HDb HO- BHmeJIE)KaH.lHM OYHKTaM.

WL

e Qax — pacxol BOZH P. JIeHu y 3MeHHOB0, Qus— 10 e y Huepm.
Cpenusisn 3264aTOBPEMERHOCTb NPOTHOIOB COCTABASET COOTBETCTBEHHO -
ans nocta KpecroBekoro 3-¢yT u ans-Jlencka 6 cyr.

TIpr oTcyrcTBUH cBeleHHE © croKe uamcaua.nbnue , 3aTOPHHE -

.~ yPOBHH HPOTHOSHRYIOTCS C_ NOMOMIBIO JnHeHiHOX 3aBHCAMOCTH, apry- -

MEHTOM KOTOPOH BMeCTo pacxoga. Qup CAYRHAT yponeab Hq,,, onpené—
JAAEMH#A TyTeM rpaq:mecxoﬁ CPesKH. '
.Pacxon moss Qup (wiu yposenb Ho,). upe,u.nuqncmem‘cn [18]

- mo METOLY COOTBETCTBCHHHIX no JIeLOBRIM q)asau pacxo,uoa (yponneﬁ) :

BOJH, COrachy xmopomy - -
prg—-f(pr v Qo 9 P .28

- 'TAe Qup.» — PacXOA BOKH- npn BCKDHTHH DEKH Y pacnonox{enuoro‘
‘BHIIEe NC TEYEHHI0 ' THAPOJOrHYECKOT0 NOCTa; QQmp— PAacXoX BOXH
KPYNHOTO. IPHTOKA, BCKPHBAOIIEroCsS PaHbllie ocnoaﬂoﬁ PeKH, Ha JaTy
BHIIYCKa NPOrHOSAa; § — PaccPeLOTOYCHHRE IPHTOK ¢ ¥acTHOro 6ac-
cefina MeXAZy CTBOPAME BepXHero H HHIKHETO [OCTOB; 2 -— QTMETKa -
YPOBESA BOAH B NEHTPAALHOR BACTH BOAOXPABH/HINA MY Y -MJAOTHHH.

]28 . ‘- "-I . ' B . | . -_ . -. )



B sapucumocTs 0T ycxoBAd ¢oDMHPOBAHHA CTOEa VUHTHBaeTcs
TOABLEO JacTh MPeAHKTOPOB Qup.s T[ax, ©CJIH 'HIXHHE cTBOp He #B-
- Jnercs c’rnopou BOAOXPAHHAMING, TO H3 YHCAA NPEAHKTOPOB BHIA-
Haer z. -

cho,nnuﬁ reaposiorndeckdfi HOoCT BHIOHpaerca ¢ yqe'rom Heolxo-
AEMOH TOYHOCTH M AOCTATOMHOR 3a6AarOBPeMEHHOCTH HPOTHO3OB
{oGbaHO Ha paccrogruy oT 70 ;o 500 kXM oOT HUXHero mocra).

Pacxox Qup.» Onpeaennercs. ne oxuoll B3 KpHBHX Q=f(H), coor-
BETCTBYIOIIHX PASAHUHHM YCJAOBHSM CTOKAa BOXH BecHo#i (prc. 6.9).

How
260

1 /-7\ .
w-é¢?/
a‘;/ -

Pre, 69, Kpusue pacxojlon BONH / '
p. Huecrpa y [amma. :

: =80\ — :
i&%ﬁ?ffﬁmf saropee’ubi: R " ~ 7 W & 8o ene

BuGop Epueoi#i DpH NpPOrEOse OCYIIECTBAASTCH NO- HHDOPMADHH
0 NMefoBOk o6cTaHOBKE HJAH 00 HHTCHCHBHOCTH NOABEMA YPOBHSA BOAH
Ha fieHb BCKPHITHA PeXH Y BEPXHEro rHAPOJIOTHYECKOro mocta. B yc- -
JIOBHAX 3aTOPA HETEHCHBHOCTH NOABEMA YPOBHSA 6e.rmme, ueM. OpH
GessaTopHOM JeHOXOAE.

Ons mecr, rae saTopoobpasoBadne NPOBCXOAHT Ha BOJIHE nono-
BOAbY, chopMupoBaEHDH B faccefine paHpille BCKPHBaloLlerocs Kpyn- -
Horo npuToKa, mporHos My, cocraBaseTca’ B JEHb BCKPHTHA TPE-
' TOKa B OJHOM HS €ro BEPXHHX CTBOPOB.

PaccmoTpHM cayuail pacdera pacxofa BoaH Qup AN P. Enuces
y r. Hrapka [17]. 3Tor pacxoa ABJfercd CAHHCTBEHHHM apTyMeHTOM
SABHCHMOCTH JJIl NPOrHO3a SATOPHHIX MAKCHMYMOB B HHIKHEM: Tede-
uen Ennces. O BHuncagercs no gopmyse

- Qo=+ Qryat g 629

rie Qpep — pacxof Bom p. Enuces y ¢. Bepemarmmo Ha JeHb BH--
nycKa NPOrHo3a; Qpyga — TO Ke ANt PaHBNe BCKPHBAIOMIErocs TpH-
toka p. Huxne# Tyaryckm y moc. Typa; ¢ — pacxoi GOkOBOro mpH-
TOKa ¢ wacTHOTO -Oaccefira, OrpPAHHYCHHOI'Q CTBOPAMH Bepemarnno—
Typa—Hrapka. 3a fieHp BHIYCK4 IPOTHO3a NPHHATH 5-8 CYTKR Jiefo-
xona Ha p. Enncee y Cyxo#t Tymryckm, pacmosmoxenrolt B 368 KM
BHIe 1o Teuenmio or . Mrapka. DroT aenp HafiieH OyTeM MHOro-
KpaTHHX fpol HpH YCAOBHH, 4TO HeoOXOZAMasd TOYHOCT: M ROCTa-
TOYHaA 3a6JaroBPeMeEHOCTh MPOTHO30B FApaHTHPOBAHH. Pacxoa BOAHR

[

'Q - Samas Messt . o 129



-

' Qnep HaxonnTc:ﬂ no nermeft Kpnzoﬁ Q= f(H ), uocxonbxy Ha 5-¢ cyTKH

nepoxona y A. Cyxas Tymrycka, Ennceli y c. Bepemarusuo, pacnoao-

' _JKeHHOTO B 474 KM BHille WUrapxkn, yxe cpofonen oro apia. Jlas on-

pefiencuns pacxofa Qrypa YCTAHOBAEHA CEPHA KPHBHX Q=f(H) oT-

' BeABHO EAS 2,4 u 6-HX cyT Jefoxofa. Bo Bce mochepyiomme LHE ' He-

SaBHCHMO OT JeZoBOH OGCTAHOBKH PpacXOfAbl HAXOJATCA 10O JeTHER -
kpuBofi Q=f(H). BoxoBok npuTOK BOAH Ha JeHb COCTaBJIeHHﬂ apo- -

:THO3a paccqmunae'rca oo tbopuy.ne , o

Mcp mFm‘l‘ Mcp. npanFupana )

rae Mep, nes H Mcp ﬁpag—cpe,unue o’ pay” HeGObemnx PEK MOXYJH

CTOKAa JIeBO- ‘H npaBofGepexqoll yacTH uacTHoro Gaccefima, Fpes H
Frpas — IJIONIAKY BORocOOpa A€BO- K npasoﬁepemnoﬁ YacTH YACTHOrO

* faccefiga.

Kpome pacxonos Qxp (n ypoBHe# HQ ) B RadecTse mokasarefefi

. BOAHOCTH peKM B NEPHOA BCKPHTHA ncnonbsye'rcn TaKKe HHTEHCHB-
HOCTh NMOABEMa Bosbl B BepxHeM cTBope. IIpH paspaboTKe MeTOAHKH

KPaTKOCPOYHOr0 MPOrHOSA 3ATOPHOTO YPOBHSA AJst Y4aCTEOB PeK, Ha-

KOTOPHX CYIIECTBEHHOE BJMSHUE HA €ro BHICOTY OKA3HBAKOT YCJIOBHA
8aMepsaEHA DPEKH, XaPAKTEPHCTHKH NMOCASAHHX AQDKHH YYHTHBATHCSH
'COBMECTHO C IOKAa3aTeIAME BOAHOCTH PEKA B hepiog, BCKPHITHSL Takuée
YCIOBHS, Kax NOKasaHO BHINE, CYMECTBYIOT, HaUpPHMEp, Ha' Cenepnoﬁ
JlBlne. Hoafrouy B 3aBHCEMOCTh AJs NPOTHO3a MARCHMAlbHOTQ. 3a-

TopHOro ypoBHs Ha Cesepuofi Ipune [8] prmonenn Takue .GarTopH, . .

K4K yPOBEHh BOAL IPH JefocTaBe Mo, MAKCHMANbHAS TOALIMHA JAbAA -

3a 3EMY hj W MaKCHMAJbHAS HHTEHCHBHOCTh. NOLBEMA YPOBHA BOAH
' WO BHIeJeXameMy THApoJorAueckoMy moety Huxusaa Tolma.
‘B RauecrBe npuuepa TIpHBEAeM YPaBRCHKE IS’ Yc'rb-l'InHern..

Harp =] 63Hm+2 13!:“-]—092!.,-{-272 (6 30)

B nporﬂocmqecxnx sanncnmocmx ;um Anypa B paﬁoae- Tlo-

KPOBKH YHTEHH YPOBSHb BOAH B Hadaje JIeZocTaBa (X4PaKTepUCTHKS
3aXOPHOCTH),; PACXON BONH BECEHHEFO NOJOBOAbA -Qup-H XaparTepH-
' CTHRA NPOYHOCTH JieASHOTC HOKPOBA' @fi; AMepen BCKPHTHEM, JTY sa:

BHCHMOCTB nomno NPEACTABHTL B o61uem Bnne° : o -
Hory = (Qup ohiy Ha). : e 3'1) N

Mem)mxa npornoaa MaKCHMaJleOI‘O s,a'ropﬂoro YPOBHA Ha Bepxneu
'Amype -paspaSorana B 1977 r. 'u npuMensercs- B onepa'rmmoﬁ npak:
Tuxe Tmapomernentpa uapomera Haasweré BocToka. Oma Braouaer
ana - Aumypa y Hoxposxn ypaﬁHeune L7 ,[to.urocpoqaoro npOrHosa,
'Huemmee BHJI - _ , _

Hsrp—180+218Hm. - (&32;"

l'Io sv'rouy ypasﬂeamo nporrros MoxXer 6ﬂTb cocTaBJleH c saﬁaamnpe- .

M&HHOCT!:IO ]10 BIecTH MECHUEs. - . -
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~ ¥Yrounerué-ero, KpaTEocpo'lHuﬁ NPOTHO3; coc’ran.nne'rcﬂ 110 ypaa-
‘Hemmu

Hm,,=_~'55--5'-0,1_56;:&,!-“,-1-1,8113!,m T 3

. Harp =108 4 5,200h, + 2,01 Hy. - . 6.34)

PaccmoTpuM, Kak OHAa NPHMeHeHa 9Ta MeTOAHKa B 1985 r., Korza

. Ha BepxueM Amype 06pasoBaJHCh- MOIIHHE SaTOpH, oﬁycaonnamne

BHCOKEF YPOBEHb ¥ PasiHB BOXHL

"~ QOcenpio 1984 r. y c. TlokpoBka ypoBenb Hyo Guix panen 256 cm.

TMoacrapanaa sTo sHadeHHe B Gopmyay (6.32), ROJyuaeM. OXKAJaeMoe

BHAYCHAE MAKCHMAJLHOTO YPOBHA NPH BCKPEITHH P. Amypa y IMo-
xponxn BecHol 1985 r. Heep=738cM.

[lockosbKy BOAHA MOJXOBOABS HA Bepxnem Auype cpopmnpye'rca

'3a cueT BHHOCA Macc BoAn A3 Aprynm H Ilwikn, To ans nporuosa

_.BoamocTH AMypa Acmosbayercs - uHGOpManus o6 ypoBre BOLH STHX .

pek. JlaTa BHNycka NpPOTHO3a HA3HAuaercs Ha - ACHb BCKPHTASA
p. llunku y Cperencka (395 KM OT yeTbs). ,[[a.nee ncnonbsye'rcﬂ 3d-
ﬁHCHuOCTb

“ 10 Hog —43+l52Hcm——-l29AHcm+0425H0mm - (535)_ B

“rae Heper & AHcper — YyPOBEED H HHTEHCHBHOCTS HOABEMA poBHA Bo,u.H

p. lluake B meppHil ZeHb JeAoxosa y r. Cperercka, . ouou-——ypo—
‘BeHL p, APrynu. B 370T XKe JeHb y . Onova.

JaTa cocraBnesEa nporeosa ypoBHf Harp P. Anypa y Hoxponxn —_

“15 anpeiia 1985 r: Hcxoaume pannsie aas Gopmynn (6.35) cnemyio-

e Hoper=284 oM, AHcper=46 oM, Hogoya=275 cu, Onpeneiinem

yPOBeHb BOAH Ha KPOMKE JeAOCTaBa ngp =532 oM. TIpu a10M 3Ha-

';qenuﬁ Hqu 1o . popuyne (6.33). noaydaem, 170 Hm-SIS ¢u. Jlo

“tpopuyne (6.34) ‘¢ yuerom ha HA 15 anpeaist, koraa oxa GHia paBHA
0,65, momyuaem Hyp=984 em. Orciona namGouee Bepoa'rmﬁ Herp
JomKes OHTH_OKOAO 900 cwm. DaKTHIECKE ‘MAKCHMANERATR yPOBeHD
Awuypa ¥ Toxpopkn oTMéuen 19 anpens: 1985 r. ¥ coctasen 876 cM,
T. € HA 3 M TpPEBHCHA CPeJHHE MHOTOMETHHE TOXOBOH MAKCHMYM,
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-Tnasa 7. Ilporuos cpoxon paspymeﬂuﬁ
JelsiHOro moKpoBa - .
H OYMHIEHMS OTO JbJa |
03ep U BOJOXPAHHJIKIL

7.1. Tlpouecc paspymenus Jrép.;moro NOKPOBA 03€p
H BOAOXPAHHAMI H ocnoﬁom,ueﬂnn HX OTO JbAA

Paspynienye nefaHOro NOXpPoBa 03ep W BOAOXPAHHRHIL BecHOH
ONIHNAeTCs OT DASpYIIeBHS JeAABRONO noxkpoBa pek. Jlo Havana
Apefihba JbAa -(BCEPHTHA) HA o3epax H BOAOXPABMJHIAX JSAAHOR
NOKpPOB, AAuTe/IbHOe BPeMs mOABepraeTes TAagHUIO Hd MecTe [OJ BO3-
AeficTBHEM YBeNHYHBAIOIIETOCS BeceéyHero npEToRa Temsa. Hawano
AepHOZA TagHAA Ha OOJBLIIKECTBE BOROXPAHHAMIL COBIaRaeT CO Bpe-.
‘MeHem HauOosblleft Mx cpaborkn. Husxmii ypoeenr Bogn cnocof-
CTBYET HHTEHCHBHOMY . NOCTYIUICHEI0O OTHOCHTEJBHO TEHAHX MNOA3EM-
HEIX BOL. IIponHKulee B BOAY uepes JeAdHOH NOKPOB TENJO COAHEYU-
Rofl papHAIHR TakxKe pacupeReisercd B MeHbllell Macce BOAH, YTO
CIOCOGCTBYET  IOBHINCHHIO ee TeMNeparypH. B pesyxbTaTe BeCHOR
APHTOK Tellia K JeAAHOMY HOEKpOBY CHH3Y GBHICTPO YBEJNHUHBAeTCH H
CTAQHOBHTCA K KOHLY TafHHS BCEro HA NOPANOK MeHbOle IPHTOKA
Tenaa K BepxHefi ero nopepxHocrH. (Radaja NCABAAIOTCA SaKpamH,
a TaKXe NPOMOHHH HaJ GHBIZHMH pyCHaMH pek, B MecTaX COCpeno-
TOYEHHOTO BHIXOHZZ NOX3EMHHX . BOL. - Bpemsd Hayana NOBHKICHHA
YPOBHS BOJOXP&HHU/HNI B 3BAURTEAbHOH CTeNeHH SABHCHT OT PeryJiH-
poBaHus' cGPOCOB Yepes COOTBETCTBYIOINHe THEpOYSHH. HajapHefnruf
HOABEM YDOBHS BOABI YBEJNHUMBAET 3€PKaJO O3epa HAH BORXOXPaHH~
JHIla B nAomaau cBobofHOA BONHOA NOBEPXHOCTH, YBEAHUHBACTCSH
poib Berpa B BONHeBHA, [IOx BARAHHEM BETPa BOSHHKAIT MOABHXKKH
ABAA, NMOABJAAIOTCH PAasROfbA, T. € HAUAHACTCA BCKPHTHE 03epa HIAH
BOZOXpaHuauma. -Jlex BomoxpaEHamm, ofHuRo He clpacsiBaercs
B HIKHHEA 65qu a 3aJepxHBaeTCs BHIIE coopymennﬁ ¥ Taer Ha
MecTe,

[TosToMy Ha 03epax M 03ePOBHAREX BOLOXPARHIWIAX nponcxonu'r
TONBLKO BerpoBofi Apekd nbpa. Jlemoxop Ha BONOXPAHHNHMIIAX MOMKeET
HabaopaThcs JHIIL B PEYHHX 30HAX, TAe HMeercd J[OCTaTOupas
cropocTh Tederma [4]. Hpéfip npna cnocoberByeT TadAHWIO M AaJb-
HeflllleMy paspymieHHIO Abja. FcyesHoBeHHe Abjia Ha 03epax H 03epo- -
BHANHIX y9aCTKaX BOAOXPAHHJHIN SaBepliiaeTcs pacnajeHHeM ero Ha
OTHeNLERE HIAH H HX OHCTPHM TafAHMeM B NOBEPXHOCTHHX C/OSX
BOAH. PaspymleHue JeAfHOr0 MOKPOBS 03€p B BOJOXPAHHJNIL H OYH-
HieHEHE HX OTO JIbJa OUpPexeNAeTcs B OCHOBHOM CAENYOIIHME (ayro-
paMu: 1) npaATOK Tenja K BepxHeldl m HHmHER NOBEDXHOCTAM JeAHHOTO
NOKPoBa; 2) NPOHHKHOBEeHME COAHEYHOR pajWanuy B -TOJMINY JAbJAA;
3) BosgeficTBHE BeTpa Ha .rre,n,nﬂoi noxpon' 4) asueaeﬂue pacxo,non
" H ypoBHeH BOAH. ) A
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S'm dakropit - HanGoaee - no.ano YUHTHBAET pacqé'muﬁ ue'ron
C. H. BynaroBa [1], nogpo6ro msnoxenmnfi B ra. 5. [To STOMY Me-
. ToRy Moryr ObiTs pacCuHTaHH BCe (ash paspyuleHus AbAA, B -TOM
" MHCJE CPOKH Havada apeiipa ApEa H. CPOKH €ro Bctlesﬂoaeunx

7.2. 'l'-lpornosu cpol_cop-ﬂamy:a apefida abpa
H OUHINEHHS! OT HEr'0 BOAOXPAHRIAI - _
c HCI!OJIbSOBaHHeM nporaosa noronu R

B 7.2.1 l]ponma Ha 0CHOBE pac-lem
i YMEHLIIERAS npo-mocm abaa

Hauaso xpefida apaa Ha osepe HiH. Bonoxpaumume ompene-
JfercA Kak Xara, KOria HapyllaeTcs EeloCTHOCTH /SNSHOrO TOKpOBa
U ofpasyiorea passoabs.  Hagexayio aadopMannmio 0 Havane xpefida
Jblg Ha KPYNHHX osepax ¥ BOROXDAHAMHIIAX, KaK H 06 HX OuHINe-
"HHH OT JbAAa, MOTYT AaTh TOAbLKO ABHALHOHHHE H CNYTHHKOBHeE Hal-
JoReHBd. B BeceHHEH HepHOX YCAOBHS MOTOAH 9acTo GHBaloT Graro-
NPHATHHME JAJIf TAKHX HaGMOJeHH{l, H B COBPEMEBHHX YCJOBHAX

"HCMONBSOBaAHEE HOJdyYaeMHX MAaTepHaN0B COBMECTHOC AaHHNMHA na6-
.. Momennit BOOOMEPHHX NOCTOB NOZBOJAHET JOCTATOUHC HAACKHO, ¢ HO-

" IpeliHOCTBIO He- GoMlee 1—2 cyr. onpelelsi1s AaThl Hadana XApefida

Jibja M OYHmeHHs OT Hero 03¢p u Bogoxpamummm [8, 5]. Ilpu weao-
CTaTKE  MAH OTCYTCTBUH aBUARMOHEHX K CHYTBHXOBHX uabJioeBnit

. 8a paty Hawaxa -jpefida npja - NPpEEEMaeTcs HarGOjice paHHAA H3

; AaT, OTMeUeHHHX HA THAPOJOrHYecKHX TOCTaX B npene.nax paccma'r-
: panaeuoﬁ YACTH 03€pa W BOAOXPAHANHIIA,

OcnoBrofi axTABHOH CHIOH, B3NaMuBalomiell nefdHoH NOKPOB, AB- .

:lae‘rca perep. JiaBnenue Berpa Ha TMOACTHARKIMYIO noaepxnoc*rh P
. nponopunona.nbﬁo KBafpaTy €ro cKOPOCTH w.

- - Pi=cpw?, (7.1)

rae p—momocm BOSAYXa, ¢ — KO3(PPHIHEAT CQUPOTHBAEHAS. :

PaccemOrpes ypasreune (7.1) coBMeCTHO ¢ ypaBHeHEAMH, ompefe-

JAAOMMMH CHAH CONPOTHBASHHA JeAAHOrO 1OKposa, Byaaros- [1] -

BHIBEN YCJOBHE Banoua T1eAAHOTO noxposa BeTPOM B BHIE Hepasem
.cTBa

@k”éw h ' - (72)
. B ROTOpOM :p——omocumwoe paspymaniee ycmme Ha. H3rHo; .
. kg — TOMMEHA" ACHAROIO HWOKPOBE, CM; W — CKOPOCTH  Beypa, . HaH~
Gonplias n3 HaGMOAEHHHX B TeUeHHe CYTOK, M/¢; @ — KosdipmunesT, -
YHCIHHOS JHAYGHHE KOTOPOTO AJAA KaXKAOIO = YYacTKa aKBATOPHH
MoxeT GHTE pasangHbiM. ITo JaHHHM sxcnepuuen'ra.nbnﬂx HaGmpoxe-
HHA, Ha HEKOTOPHX CHOHPCKHMX H BOJKCKHX BOXOXPAHHJHUIAX IO/
geno a==0,018, Ba 3efickoM BOAOXpaBMmHMmiE, corAacHo pabore [BI]Y
a==0,05. l'IosroMy npn paspaoTke MeTOAMKH NpPOrsosa Havaja
Apefipa abaa ANt KaXKEOTO xonxpe'moro Bo.uoxpanmmna 3HageHye
~ 5TOrO Koscquu.uen-ra ;Lo.nxmo 6mb y'muueuo. :
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I'Ipn HaJHuHH Ha Bo,uoxpauunume x0T OH Heﬁo.nbmoro paxa
-HabmofeHu?t GakTHIecKUX RaT Hadaza Apefiba sbxa CHEAYET HCHOMK-
30BaTh HX ANA ykasauMofi meau. IIpexRe Bcero BHIOJHAEM pacger
paxa patr mo GopMyne (7.2}, upuEHMas K0>PPHIHEHT a paBHHM
0,018. 3arem, yMeHpInasd HJH YB&JHUYHBAS B COOTBETCTBHH C NOrpeln-
HOCTAMH pacyeTa 3HaueHHe K09 OHIMeHTa @, NyTeM HECKOJbKHX TPos
Ro6HBaeMCH HANMEHBIIHX OTKJOHEHHA PaCCYHTaHHHX AAT OT tpax'rn-
YEeCKHX. .

CocrasjieHae NPOrHosa Havana apefipa NBXA 32KM0YAETCH B MO-
‘CASAOBATEJILEOM pacyeTe MNPOYHOCTHHIX XaPaKTEPHCTHX _. TAOIIErO
JefIIHOT0 TOKPOBa (@ H /ia) ¢ HCHONB30BAHUEM LPOTEO3A METEOPONO-
THYECKHX 5/7eMeHTOB Ha B cyr. [Io0 paccusTamnhIM SHAUEHHAM @ H
ix A OKHZAEMOMY 3HAYEHHI0O ® Ha KaXAble CYTKH NpoBepaercs Co-
orHomenHe it B aw?. Ilewn, Xorza- pnepsHe cofaioxaercsi Hepa--

BeHCTBO (7.2), NPEREMAeTCs 3a OXHAAEMYI XaTy Hauaja xpeida
JbJa Ha 03epe HAH BOAOXPayHARmE. 3a0/arospeMeHHOCTh IPOTHO3A
OPH STOM -ONpEASNsieTcss NATEAHCBHOE 3a6/aroBpeMeHHOCTBIO NpO-
THO3a METEOPOJOTHYECKHX 3JeMeHTOB. B psje cayuaes us-3a HeHa-
JEKHOCTH NPOrHO3a CKOPOCTH BeTPa APOTHOSH Hawafa apedda apAa
gocrammm O 3TOMY MeEToRy ¢ saﬁnamnpeuennocwblo He Goyee
-3 eyn.

PaceMoTpEM npHMep COCTaBACHAA npornosoa Aas Kyﬁﬁumeacxoro
BOAOXPAHRJAIMA B 1082 r. YcraHopseHo, uTo szech a=0,018. ITo .
pacuery Ba 19 ampens (ra. 5, taén. 5.7) ¢=0,11, h,==40 cM, Mak-
CHMa/leHasg ckopocTe BerTpa 2,8 m/c. IIpm STHX 3HAYEHHAX MeTeOpO-

' IOTHYECKAX SJAEMEHTOB’ q:h‘fﬂ=0 70; 0018&!5—0 14, T, e. #eBad HacTs

3HQUHTeNbHO GoJibllle Mpasod, ,npeﬁt]: Akfa He HOJIKEeH BadaTbeA.
20 anpens mo pacery ¢=0,12; hy=33 cM, ph%=0,68, makcaMas-

Has CKOPOCTH Berpa w==7,8 Mfc. [Ip# 5TOM Jepad 9acTh HepaseH-
cra (7.2)  yxe meHbime npasofi (0,68<C1,09). Caepoparensno, B s70T
BeHb HepaBeRCTBO COOMIOACHO, H 9Ta AdTa HPHHMMaercs 3a Aary -
Hauana ppefida abpa. PaxTHYECKE ABJAECRHE OTMEYeHO THAPOJOTH-
gecKEMHE noctaMu yrpom 21 anpens. IlorpemsocTh pacueTa cocrabHaa
oxHH cytxa. KpaTkocpouRH# NpPOrHO3 OYENICHH# BOAOXPARHMHIMA OF
JbJa COCTABNAEICA B TOM e TOPAAKe, NPHIEM 3a JAaTy OYMINeHHAs
NpHHEMaeTca JeRb, KoTAa ¢=0, a h;>>0, T. e. JeX NOXHOCTHIO NOTEPSN
NPOYHOCTb, XOTH H He BeCh eme PacTasy. Taxoﬁ aen 6ueTpo B Tewe-
. RHe CYTOR TIOJIHOCTHIO HCYesaer. . :

7.2.2. ﬂpornoan nalla.ua apefida avaa
H OYHUIeHHS BOAOXPAHAJHI C HOMOILIO
(bnslmo-c'ramc*mqecxnx (oMnHUpHuECKMX) SaBHCHMOCTeR - -

- CocraBienHe KPAaTKOCPOYHHX HPOTHO30B Ha OCHOBE pacvera upoq-
HOCTHBIX X4PAKTEPHCTHK JIefAHOTC MOKPOBA JAOBOJBHO TPyAOeMKas
pabora, BHNOJHeHEE KOTOPOR Henecoobpasko Ha BBM, Ho moka He Bo
BceX TeppHTOpHAJLHHX THApOMeTHeHTPax 3To BOsMOXHO, TlosToMy
.B IPAKTEKE GCTaeTCH LeJeco06PasHuM ACHOIb3OBANHE A5 TAKOTO po.na
NPOrHO30B TIPOCTHX SMNHPHYECKAX sanncuuocweﬁ '

-
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B ocuony TaKHX saaacumomeﬁ TIOJIOXEHO [2] HajAuKe Xocra-
TOYHO TECHOH KOPPEJSUHH AAT Hauana ‘Apefida ABKA ‘W €r0; MCYESHO-
-BCHIHI c. ,a,a'rauu HAKONJAEHHS TOTO KOJHYECTBa TelAa,: KOTOPOC TEOpEe- |
_THY¢CKH HeOGXONHMO /Il MOAHOTO (HAH UaCTHUHOTO) ¢ramBaHnus. Jlas

HONHOING CTAHBAHHS NEAdHOro HOKPOBA - 2q onpeﬂ.enaemﬂ npnﬁ.lm-
HEHHO: 1O cpopuyale

Zq-—-p,,hL R {7.3)

rae by — cpemmﬂ 're.numﬁa AbAZ Ha y4acTKe ‘BOJOXPaHHJIHINA K. Ha-
4ajy TasHMdA, CM; Px-— IJIOTHOCTb JIBAA, rlcms L—-remo'ra nuafme-
"HHA AbAR, ,E[}x/cu .

' Hakonaegne HeoGxoauMoro }_‘, ¢ BHOOJHAETCH ynpomeanﬂu pac-
YeTOM eXeZHEBHOrO' TeHjIcOGMeHa NefAHOTC- . MOXpoBa O AAaBHEM
o cpexmefi cyTouHoft TEMIEPATYPE BO3AYXA € YUETOM HATH, H& KOTO-
PYIO NPOHSBOXHTCA -PACIET ¢ NOMOIBK HOMOrpaMMH, IOCTPOCHHEE
gOTOpOf omacano B .. 6 (n. 6.4, puc. 6.6). Cymmuposamue nocryn-
JICHHR Tella HAYAHAeTCS co AHA, NOCAE KOTOPOTO BOSBPAT OTPHUA-
- TeIbHOA TeMmepaTypH. Bosxyxa HaGmionajics He Gofdee 3 CYT MOAPSA.

C NOMOIBH OOHCAHHOTO pacueTa AATH HAKOUNEHAA Aeobxonn- :

MOro Y g onpemedfloTcs. 3a BCE NPOULIHe TORH Habirogenud, mocue
Yere MOXKHO.MOCTPOHTH IPADHIECKYIO CBASH STHX AaT ¢ HaG/IOfeH-
' HHMH JaTaMH OUHNIeHAS BOJOXDAHHAFINA OT Jbja. 3a XaTy OdHmle-
EHA . {XMaccoBOr0 OYRINEHHA») BOAOXPAHMJKEEIZ NPHHAMAETCA AATA,
KOrZa GONBEIAHCTBO THAPOJOTHUECKHX NOCTOB {HE MeHee TpPex 4Yer-
BepTeR UX XOMuecTBa). oTMeTHAl dasy «gmcro». Takas rpaduseckan
' B2BHCHMOCTb MOXET CTPOMTBCS KaK AJS OXHOrO BOAOXPAHMJIKILA- UK
osepa (OpH HaJiMYHE AOCTATOYHOro piAja HabmoAenndl), Tak H 0600-
| feHHaA A8 HECKONBKHX BOAHBK OOBEKTOB CO CXOARHMY YCNOBHAMH
pOpMHPOBAHHA BeceHHero menoBoro pexnma, Ha puc. 7.1 -tokasan
_ IpEMep 0GOGIIEHHON 3aBHCHMOCTH A IPOTHO30B OYHIUIEHHAA OTO JIbAa
OTKPDHTHX 30H . BOJIKCKMX BONOXPAHHJMIN, TNOAYueHHON NO- JAHHEIM
Habmofenal’ Ha PhORAcKOoM, LlpMasnackoM, FopokosckoM, KyAGH-
. miesckoM B BoarorpaackoM BojoxpaEmRAumlax. Kak BEAHO Ha rpa-
tpuKe, HaTH HaKONJeHHS -PACcCYHTARHHOIO KOJNHYECTBE T€HJIA B CaMHe
paHBHe BeCHH COBIAAaKT ¢ %oax-mqecxumn CPOK&MHE - OYHIIeHHA,
4 B NO3AHAEe — B CPelHEM Ha 5 cyT paHnlie #X. 370 CBA3AHC C TeM,
970 NIPH pacyerTax.), § He YUATHBAJOCH HAJHYHE CHEra Ha JbZY. B TO
XK€ BpeMs Takoll NpHeM uosBOASeT B GONLUIHHCTBE CAYYaes YBEJH-
unTh 3abAaroBpeMeHHOCTH HporHosos. HMcmonbsys gas pacwera Ha-
KOIVIEHHS ¥, ¢ 32, HOCKejuHe D CyT OPOTHOS TEMIEPaTypH BOSAyXa,
MOXHO COCTaBJATL HO rpaduky (pHe. 7.1) ' IpPorEos OUHIEHHA
BOAOXPaHRAUDL ¢0. cpeanefl saliaaroBpeMeHHOCTHI0 T—8 CyT.. :
' 3nauntenpHas OAROPONHOCTH NpoOHlecca Ha saBepmamiell cTazud
‘TafEHA- JbAA, CBA3AHHAN C mpeobiajaHheM TEILIONPHXORA 3a CcYer
. CONHEYROH ‘ pafRaliuH, ~ CPaBHATENHHO Maj0 BaPbHPYIOIero. B..9TO
. BpeMs.. TIONl "BAHAHHEM H3MEHeHHH IOTOAH, INO3BOJASST 'OTPAHAYHTDL
pacYer crauBanHeM JbAA, HMEIOIEro 'ro;nmnny Ha 10 M Menbme, uem
'Haﬁmon.eunaﬂ (ha—10y. - - L
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- Kag BHmmO Ha puc. 7.1, Takas OGOGBIBHHaSI $aBHCAMOCTD 1I0SBO-
JisfeT BHIYCK IPOPHOSOB OYMIIEHES BOAOXPAHMIMI, OT Jnia Ges
HCTIOJIb3OBAHHSA NPOTHO3A METEOPOJOTHHECKHX SJEMENTOB €O cpexdek
3a0/1aroBpeMEHHOCTI0 A0 6 CyT, 'a ¢ HCAOJAbL3OBAaHHEM TAKOrO HpO-
' THO32 Ha 5 eyr — ¢ 3a61aroBpeMeHHOCTbIO O 10—11 CyT.
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.Pnc. 7.1, O6ofuremmas c¢BAsh RATH ocBoBOMTEHHA OTO JAbAA
BoaxcKkuX BOACXpavpaEX H LIAMASHCKOrO  BOZOXPAEHMAHILA
¢ garofi - HaxkoOnNeHHA CYMME TEnAa, Heoﬁxonnuoi A TaAHHR
ABAA TOMIEHON,

f=Pygpyo 2 By qpo = 10 cK).

Ananus xoja TasiHEA NeXAHOTO TOKPOBA BOJIKCKHX BOAOXpaHH-
JIMIN, TIORasaJ)i, 9T0 Hamle Bcero Apefid Jpfa HadHHaeTcs NPU HaKom-
JMeHHd ¥ ¢, COOTBETCTBYIOINER CTaHBaRHIO Abja TodmAHOR Ha 15 oM -
MHpmIe EaGaionenBofi (s — 18). Ceash naT HAKOMJEHHS TAKOTO CyM-
MapHOTO TEIJIONPHXOJA. H JAaT Havaja JApefiha Nbaa NMoxasapa Ha-
pac. 7.2. Ha rpajuxe BHpenenH cpOoxM Hadana npefida aAnia Ha
OTKPHTHX 9YACTAX BOAOXDAHHJHIL H B SaKpHTHX 3anesax. Jas mep-~
BOH TPYNIH ZaThl HaKON/AeEHs ReOOXOZEMOro Y, ¢ M Bauaiaa ppeitda
Abda B CpefHEM COBNAjAoT, . AJs BTOpod — Ape#id samasxuiBaer
B CpeAHeM HA Tpoe CYTOK. 9’1‘0 CNefCTBHEe HeOAarOnpHATHHX YCAO- -
BHfI 1A BOSHAKHOBEHMHA JIBHXKEHAA Jbia B 3auBax. Ilpu sroM B
TOYHOCTH 3aBHCHMOCTH EAA B'ropoi rpyunH HHXE.
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Takam o6pa3oMm, ¢ MOMONMIBIO 33BHCHMOCTH. Ha PHE. 7.2 NPOrEOSH
Hayana Apefda nbAa MOTYT NPH HCOMIB3OBAHHH TPOTHO3A -METROPO-
' JIOTHUECKHX SJEMEHTOB Ha D CYT HMeThb. 3Ty Ke 3a6aroBpeMeHROCTH
- &J1% OTKPHTHX 30K B 2Q 8 CYT — AAA 32KPHTHX 3a/HBOB. '
P Focx R
- 1¥. o S— : a2
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Pnc. 7.2, 'Oﬁoﬁmennia- ¢BRSH AaTH HATAMa ,;lpeﬁtb;{ JbRA
(BCEPMTHA) ¢ JQATON HaKONJeHHT- CYMMH Telni, Heol-
XOAAMOR A TASHHS JbAA TOJNEBHOR U{mu —15 cu).

{— orEpuTe pafiomH, . § — JAKpHTHE SAABH BOKOXPARRANDL.

-
‘TIporHO3H N0 OMHCAHHON METOAMKe COCTABMNSIOTCHS JJT. BOJKCKHX
g pMasHCKOre BOROXpanuAWNL B Teuenne 25 jer B HMewoT ycrofum-- |
. BYI0 ompaBamBaeMocTh He Huke 90 %. I[Tpusenchuue .o6ofmenune - |
_ 3aBHCHMOCTH -HE€ YYHTHBAWT OCOSEHHOCTeAl KaXAOro- ywatrka Bomo- “ i
. XpAHUWJIHIIA, - TOITOMY NpPH HAAHYHA NOCTATOYHMX XAHHHX Habaiofe- -
HHE DPeKOMEHAYETCs CTPOHTDb -aHaJOIRYHHE AORaJNbHHE 3aBHCHMOCTH,
KOTOPHIEe HMeloT 6oJice BHCOKYIO TOYHOCTH, -

'CHCOK JINTEPATYPHL -

L. E¥aaros C. H. Pacuer mpouROCTH TAOMEro AeLARCTO TMOKPOBA M Hadajo i
. Berposoro apefijpa’ mpna.— Tpynw Dnzposérnenrpa. CCCP, 1970, mwm 74— 120 c.
"~ 2 Tuasbypr B. M, banamoera H. B, Meronuka pacueros -H npormoson
paspgmennn apfia  Ha - popoxpansmEmax.— Tpyss LMD, 1960, Bun. 100, ¢ 3—64
- , MeronHTeCEHE DeKOMeHJAUWH TO HCNOJAb3OBAHHIO CHYTHHKOBOR Hibop-
Mangy AiA omeHEd JefoBgffi 0GCTAHOBEE BA pDeKaX, BOLOXPAHHJWHMIAX W OSepaX.~—
-dL: runﬁoue'reona‘na'f, 1987 —94¢. - - SR o
"4 Iluorposnrw B, B, O6pasopanle # CTaHBANHe LA HA O3epax, Bop.oxgag
.HEJAMEX H-Pacuer CPpoKOB JNefOCTABA ¥ owHlenua.— JL:  Imapomereomspar, 1958. -
. 6. Cemernenxo I. B. Hexoropsie ocolemHoCTH TafHHA JeAAHOTO NOKPOBAR '
Ha 3efickon Bopoxpasmramme.— Tpymw IBHHH, 1987, suy, 130, ¢, 104—106. -
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Taasa 8. Joarocpousibie MporHosbi
C. Y4ETOM XapaKTEPHCTHK R
aTMOC(epHBIX NPOLECCOB )

OO6pasoBanue H paspyllIeHHe JeXAHOPO MOKPOBA HA PeKax, 03epax
H BOXOXPAaHUIUIIAX — STO {IPOHECCH, CBA3AHHHE TJA4BHHM of0pasoM
¢ MeTeopONOrHUeCKHME YCAOBHAME Ce30H4, KOTOpPHe 3aBHCAT OT oco-
6eunocrefi pasBHTHA arMochepHEIX NPoleccoB B 5TOM. cesoHe. I'mapo-
Jorayeckde GAKTOPH B XOfe OXJAKACHHS BOAHON MACCH H JAeX006-
pasoBanug (Takde Kak ee TeIJO3anac H NPHUTOK TeNaa OT JI0OXa, 'pyH-
TOBHX 80f H T. I} HTPaAIOT BTOPOCTENEHBHYI PoOJib. 3HAYHTENLHO
Goapllie pojib THAPOJIOTHYECKHX «PaKTOPOB B NpoUeccax TasdHHA H

_PaspylleHHs JeASHOTO MOKPOBA. TOMMIEHA JbAA, BHCOTA CHEAHOTOQ

MOKPOBA Ha JbAY H B GacceliHe MOTYT CYIECTBEHHO BJIHATH HA CPOKH
BECERHHX JeJOBHX SBACHKHA Ha PeKaxX H BOAOXPAHHIHILZX.

Hecnenosanne monefl aHOMaJHH CPOKOE JIEAOBHX SBJEHHA Ha pe-
KaxX, B YA4CTHOCTH, ¢ IOMOIILIO PpasJioXeHHs] HX 0 €CTeCTBEHEHM
oprorosanbEeiM ¢yekuusm [34, 6], nokasano, 4re Xapaktep npo-
CTDAHCTBEHHOTO, PACHPENENEHAs STHX aHOMaaufi Ha GONbLIIAX TeppH-
TOPHAX BOOJIHE SAKOHOMEDEH, a OfHHAKOBHI 3HAK aHOMAaJHd B Kax- -
JOM cesoHE HaGaionaeTcd B mpeAenax GONBINHX PErHOHOB.

C yueTOM KOHKPETHHX reorpaduueckHx yCJHOBHHA Ha TepPHTOPHE
Hame#l cTpawH BHAeAeHH [56] 62 pafiora, B KaXAOM H3 KOTOPHX
CPOKR JIeIOBHX fBJEeHHH K3 rofa B TOA OAHOPOAHH. OHN MOKASAHH
"a puc. 8.1. B gaxgaom pafioHe onpeleadercd 3a JaHHHH roj Teppa-
TOPHaAbLHAS XapaKTepHCTHEA.

TeppHTOpHAJLENE . XAPAKTEPACTHKA CPOKOB JIEIOBHX SBJCHHA Ha
pexax cocelHHX pafioHOB OOHIYHO CBA3aHH MeXjy cofoio, mpuueM

- cymecTBeHEHe KosthPHIHeRTH KoppeiAnuns (r=20,6) coxpanusiores na

PACCTOSHHH MeXAy HeHTPaMH padomoB npumepro xo 1000 kM. Cre-
JOBaTeJbHO, CPOKH JISAOBHX SIBJeHHA 3aBHCAT OT KPYNHHX NPOHECCOB
B aTMochepe, pasBUBAIOIMHXCA HA GOJbIIHX  NPOCTPAHCTBAX H B Te- .
YeHHe JNHTeJbHOro BpeMeHH. [loaToMy = MeTOAN NPOrEOSOB MOFYT
6HTb OCHOBAaHH H2 HWCOOALSOBAHME . XAPAKTEPHCTHK aTMochepHHX

JIpoOeccoB, ApeoGiIafaiomiEX B TeueHHe ONpefefieHHHX, BAXHHX IAd

dopMApOBaHEA: JEJOBHX fABNEHHA NEePUONOB BPeMeHH, H Ha CAMEX
OGIIHX 32KOHOMEPHOCTAX PA3BHTHA 9THX TPOLECCOB, BHABJICRHHX
HeCleRopanRaMy o ofmed NHPRYASIAA aTMochePH W Ce30HHHM
TIPOrHO3aM MOTOALL,

Oreyrersre cnocoBoE, noaao.nalomx npeseuiers ¢ Goabmod 3a-
6aTOBPEMEHHOCTHIO. OTAeNLHEE BOJHH TemAa M XOA0A4, HAKIANH-
BaeT CyllecTBeHHHE OrpaHHYeHus HA pealrHO AOCTHXKAMYK TOMHOCTH .-
H HameXHOCTh AMITOCPOUYHHE UPOTHO30B,

PaapaloTka MeroAa XOJAGCPOYHOTO NPOTHO32 CPOKOB NOABNEHAA
Jbjid HJIH Hadalla BeceHHero Jefoxofia Ha PeKax AOMKHA BKAOYATH:

L. . .
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1) HCCNEeNOBaHAE yc.nomﬁ .uenooﬁpaaonanua W pasp'ymeuna
JIeASHOTO HOKPOBa HA RAHHOM BOXHOM O0hekTe (HJH PeKax JIaHHOTO
Gaccefina), BHSABNCHHE OCHOBHHX 5AMEHTOB THAPOJOTHYECKOrD. pe-
RHMa, Claralomux 3TH -YCIOBHA; OTHECEHHE ABHHOTO OOBEKTa K TOMY
4AH HHOMY THIPONCrHYeCKOMY pafiOHY # 30He N0 CpoKaM JeAOBHX
ABJICHHN; aBaJHK3 JOKAABHHX Qco0eHHOCTelt, €C/H' MPOrHo3 AoJKeH
HABaThCsd AMA OAHOTO KOHKPETHOrC YHacTKa DPEeKH,' H BO3MOXHoCTeR
UX y4eTa NpH JAOJAFOCPOYHOM - DPOrBO3e; BHIABJCHHE BO3MOXKHOCTH
yueTa BAHAHHA rnnponornqecxnx anm‘opos, ocooenno Ansi MPOTHOSA -
chpmua pex- .

20

L]

{13

g

Pue, 8.1.'Paﬁdm 6nuop0)1.n0ro BCKPAITHS B 3AMEPIAHET PeK.

2) amanus aTMocdepHHX NpoueccoB, OOYCAOBAHBRIONIHX IPHTOK
XOJOAROrC (TEHJIOro) BO3AYyXa B HHTepecylomufi pafior (30HY) B Te-
YeHHe SHAYMMOrO IJA CPOKOB NOABJGHHA JbXa- -H& PeKaXx - (CPOKQR
'BCKPHITHA pex) nepuofa. Taxodl nepmox -EaYHHAETCH NPHMEPHO 34
. 5—10 cyr Mo caMOro paHHero- mosBJNEHAS JbJa Ha peKe H 3aKaHUH--
BaeTCH HEMHOr0 Mo3Xe cpenaefl MHoroderHefi -ero FarH,

.~ 8) eufABaenHe 3akoHOMepHOCTEH DASBHTAA -ATMOCHEPHEX npouec-

COB BO BpeMeHH, ¢ TOMOIILI0 KOTOPHX MOXHO ¢ AOCTATONHO Goabimofl
826/1arOBPEMEHHOCTBIO OHEHHTb MHTEHCHBHOCTb MOXOMOZAHHE OCEHBIO
7 (uaM morenennd BecHOH) B HHTEpECYIOlIeM paione 3a 3Haqmuﬁ
NepHOA BPeMeHH,

3to Hauboaece TpymHaf wacrte paboTH, 'rpetiylomaa 0T, BHIOJHSA-
IOHIETO €¢ THAPOJOra 3HAHES OCHOBRHX 3aKOHOMepHoOcTel pasBATHA |
atMocepHEX mpomeccoB. HiXe Ha KOHKDeTHHX MPEMePax NOKaxeM
TOAXOLH K HCIONb30BAHHIO TAKHX, saxonouepnocreﬁ B ne,u‘.onux npo- -
rHO34ax. oo _ . -

-,
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‘BaxHofi 0coGeHHOCTRIO TPUMEHEHHsT XAPAKTEPHCTHK aTMocdepHof
LEPKYAAUAA B CAXPONOTHYECKHX TPOPHOSAX ABASETCA OOH3ATEAbHOE
¥X BHPaXeHHe B xonnqec'meﬂﬂoﬁ dopme. -

8.1. Me‘ronu llpOl"HOSOB, OCHOBAHHBIE Ha yueTe
3anonomepnoc'reﬁ NPOLECCOR CHHONTHYECKHX CE30HOB

OxauM us Bamneﬁmn'x NOJOMEHHA NPY aHAJMSe H NpPOrHose aTt-
Moc(hepHHX OPOIECCOB Ha JAJHTSABHHE CDOKH SBASETCH MX OAHO-
POAHOCTh BO BPeMeHH H IpocTpaHcTEe. [{DHHATO pACWieHATH ATMO-

" cepHHe NpouUeccH HA eCTeCTBERHHe CHEONTHYeCKHe (e. c.) mepHonH
M CE30HHI,
Pacunenerne ma e.c. meprOAH nponsso,un'rca ‘O UpHHEENY cO-
XpaHEHHs B TeyeHHe HECKOAbKMX IHell Ha NPOCTPAHCTBE 3HAUHTENb-
HO# wacTH CceBepHOro NOAYINapHA ONpeAeleHHCr0 xapakTepa O6apH--
" geckoro mons B Tpomochepe (mo kapraM Hie). AtMoodepHmne
NpolleccH PacwIeHAIOTCd HA e.¢. Ce30HH mno npeobaamanmio (70—
80 % e.c. epHOMOB) B TeueHHe AJHTENIBHOTO TIPOMENKYTKA: BpeMeRH
-NIPONECCOB OZHOIC THNA (OXHOPOAHHIX).
HccnefioBaHAe OCHOBEHX UepT HHDKYJSIHH- aTMOChepH B Tede-
. HHe é.C. ce30HOB [20] MO3BOJHNO YCTAHOBUTH, UTO B GOJNBINHHCTBE
cay4daeB B Hadaje €. C. Ce30Ha HaGAIOBAOTCA CHHONTHYECKHE IpO-
HeCCH, ABISIOIHECH NpeoSNafaloMuME B TeUCHAE BCero €. C. CE30HA.
' TIPORO/KATENBHOCT: CHHONTHYECKOTO Ce30HA OGHMHO = COCTABAAEY
HOXTOPA&-ABa Mecsana, MOSTOMY, eC/M OHEHHTh <«TEHIEHIHIO» Ce30Ha
no npomeccaM XOT# GH NMEPBHX ABYX €CTECTREHHHX CHHONTHYECKHX
TNEePHOAOB CE30HA, MOXKHO HOJYYMTE NPeNcTaBjiedHHe o npeoGiajalo-
_InYX mpoueccax Ha ONHH-—NONTOPA Mecsua Buepes.

8.1.1. Mpornos NoABAeHHA JbAA Ha freKaX

CHHONOTHYECKHH Ce30H OCeHE AJd e.c. pafioHa, BRAIAIOIETO
- Cepepryio Arnantugy, Espony u 3anagsyio Cubupsk, B cpefueM Ha-
_ UHHaeTcs 24 asrycra H-saKaHuHBaercd 16 oKTAOpA.

Hcnonsays OXHOPOAHOCTL HPOLECCOB CE30HA OCeHH,  MOXKHO [a-
BaTh HPOTHO3H 3aMepsaHAd Tex PeK, IAe paHHe? NORBAGHHE JbAa
GHBaeT yxe p nepBci mosoBEHE OKTAGPS, T. €. B ROHOE Ce30HA OCEHH.
K sgcny TaKHX pek OTHOCATCH PeKd CeBepo-BOCTOYHHX paloHOB eBpo-
nefickoft wactn CCCP p 6oapmuncrae pek Cubnpu.

PaccMOTpHM OpuMep paspaGoTKH Ha 3TOR OCHOBe METOAHKH ROA-
TOCPOYHOTO NIPOTHO3A MOABJEHHS JbAa Ha PeKax CeBepo-BOCTOUHHX
‘pafionos- esponefickoft wacty CCCP.' B xravecree ocmoBHOH xapax-

" TePHCTHKR aTMOC(epHHX HpPOLEeccOB NPHEHMAaeTcs HaNpaBieHHe Nepe-
HOca BOBAYIIHHX Macc. MacCH XOMOXHOrC apKTHUECKOrO BO3Ayxa
OceHbI0 O6BIYHO NpHGHHIKaOTCA K aToMy pafiony. IlosToMy BxoxAeHHe
STHX Macc C ceBepa HJH ¢ CeBepPO-BOCTOKA -HPHBOAMT K HETEHCHBHHM
NOXOMONAHKEAM H K paHHeMy 3aMep3aHHio pek. YcToRuHBHA sanmapumh - -
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liepencc H-Tem Gomee BHHEQCH 'C jOTO-3aNafa oﬁyc.nonmsalor -rermylo

TIOTOAY ¥ fo3anee saMepsaune PEK..

-XapaKkTepHCTHKH HaNpaBJcHHs NEPEHOCAa BO3AYXa B Tponoccbepe
MOXHO WONYYHTb, 2HANH3APYA EapTH Gapuueckoll- romorpadum Mg
JAs KOMEYECTBEHEOTrO ONPENECNEHHS CTENeHH MEPHAHOHANBHOCTE
IHPKYJASHMH Ha: Kaprax Hge BHARALIOT
70 Mepranany ofmyio cropony (pmc. 8.2

XKeH samagHee GaccefiRa, AJsl KOTOPOTO YURTHIBALTCS nepeuoc BOS-
AYWHHX Macc, BTOPON BRAIOYAET 3T0T GacceliH.

B RaxIoM pafioHe DacCYHTHRACTCH CPeLHAT BHCOTZ Hsoﬁapuqe-

CKOR nonepxmcrn Hoo. Hs CpefiReil BHCOTHI AN 3aN4/IHOTO paﬁona

Br/\_ £

. Puc. 82, Cxema oupene::eﬂnﬂ HE-

o'“ . ;'{ :
757

e

-

‘HpABAGHEH peAYWETo NMOTOKa B4 MpPAMO-
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_Es ‘BHYATACTCA -CPeAaas BHcotra Hs. B'ra
B KauecTBe HHACKCA Mepmmonanhnocm I= Ho. . :
Hng nporuosa, HanpeMep, NoABJACHHS ma,ma HA PeKAX CeBepo-BO-
croka esponefickolt nacta CCCP: (Ilewope, Mesenn, Bryerae) mog-
cHeT HBJEKCR NPOMSBOLATCA MO pafioHaM, 0o6mds CTOPONA, KOTOPHX
npoxoput 1o 40° B. 1., 8anaARas rpaHula TepBoOro- pafiona no 30°3. A,
BOCTOUHA# rpamHua BTopore pafioma mo 100° B. m; Cenepnaﬂ rpanEna
- o6onx pafionos 75° ¢. 1. u 10XHag 35° ¢ m. HuAeKC NOACIHTHBAJCH
3a OTPeSOK BPEMEHH OT HayaJa CHHONTHYECKOTO CE30HAa OCEHH HO
15 cerTabps, MeTox mpornosa BKAOYaeT (B cHydafx SHAUHTEABHHIX
OTKJIOHeHAR HHEeKCd MePHAHOHAILHOCTH OT CpPEJHEro MHOrO/eTHero
3HAYGHHS) yuerT Takke HHAexca o, PaCcCUHTAHHOTO 1O KapraM OTHO- -
. cHTeAbLHOH - 6apuqec1coﬁ 'bouorpatpnn Hfﬁo B TOM 3Ke HOpAiKe, XaK B
mageke I. Kapro orHocHTénsHOR Gaprdeckofi Tomorpadme oTpaxanr
. CPEABIOID. TEMUEPATYPY BO3AYyXa B B-KHJIOMeTPOBOM CJI0¢ Tponocdeps.
B cBA3H c 9THM AN NPOrHOSa NPH SHAYCHHAX HEAEKCA MEPHAHO:
.- HaJbHOCTH jgaM B< [<C9 naM, T. e. GAH3KHX K CPefHEMY unom.ue-r- :
'-neuy (7 ,n.au) CJIeRyeT BCNOAB3OBATS ypanueune T -

AD= 95—T4BI

BO BCEX OCTAMbHHX c.nyqaﬂx — YpaBHEEHE
. AD 035!-—181.,.

s

g25] JABa pafioHa, AMEIOWIHX
ITeperit B3 -HEX pacmoso-

HeKCOB IAPKYZALEH.

Hallep'ranne H3OTHATIC Ha g‘rax ATt
{ — npH sanafHOM DepeKoce, npa Aa-

yroibueg - }. ¢ cesepo-samapa, §—Opm
HAEPABI BelyLIeTo HOTOKA Ha TpA-
uoyroAsuEg I1 ¢ nro-sanum

asnoc‘m H upnnnuae’rcs

(8 Iy.

(32)%.
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B TakoM BHAE MeTOIHXa npuMeRsgercd B TedeHEe 20 Jer, oHa
HEMEeT YHOBJCTBOPHTENLHbEC —IOKA3aTelH s@pdexruproctn (S/o=
=0,74, o6ecnedeHHOCTb AOMYCTHMOR morpemuocry 80 %)..

 OuncanrHfi BhIe’ crOCOS - -Ompefe/ed s HEZEKCA MEePHAHOHAMBHO~
CTH NOAYURJ HauboJee IUKPOKCE NPHMEHEHHE B AOATOCPOUHHX JieJo-

BHX nporsodax. Oarako HeolXOZHMO HMETh B BHAY BOSMOXHOCTBH
FACIONL30BAHAA B HUX ¥ APYTHX MOZOGHHIX XapakTePHCTHK, U3 KOTO-
pux npexzne Bcero ynoMsHem HEAekc E. H. Baunmosofi [2], koropmit
XapAKTEpHsyer HNTEHCHBHOCTh - 3OHAABHOrO MépeRoca Ha moay-
113 PHH.

Ilxpokoe mpHMeHeHHe B OPOrHO3aX NOrOAH NOAYIHAH TaKKE

.uaAexcH A. JI. Kana [16]. BouncicHWe HX NpaKTHUecKH BeleTcs

TOCTOAHRD, OHH HyﬁJIHKYIOTCﬂ ex{emecsqno CieNHAJBHHM H3gaHHeM

- I'mapomernentpa CCCP

Havano @ pasBATHE OCEHHHX amoccpepnux rlpon.eccos B Cu6upu
7 Ha Janpeem BocTtoke, a clefoBaTesbHO, H Badaao Jepoobpasoba-

. BHS1 Ha pekax asHatTcRofi gacta CCCP cBfHSaHH TAasHHEM 0Gpasom
. ¢ (OPMHPOBaNHeM CHOHPCKOrO AHTHUHKJIOHA H €70 OCHOBHHX Trpel-

uedd. LleATp cubApcKoro aETHHAKAOHZ OOHYHO paclonOXer B .paHome

. 03, Bafixan. dopmupoBarHe CcHOHPCKOTO AHTHUHKJOHA HAYHHARTCH,

KaK NpaBHAO, B aBrycTe, B HOSZHHMX cay4asx — 5 cemrabpe [15]. 3a
JaTy Havana (opMHpOBaHHA CHOHDCKOTO aHTHIMKIOHA IpHHATA [33]
JaTa yCTOWYKBOrO BOSHHKHOBEHHS ABTHUHKAORHYECKOTO MOMA MEXKAY -
90 n 140° B. &. (c cesepa pafion brpanmyed 60° ¢. 1),

B roam c paHEHMH CPOXaMF NOABJEHHS JAbZa Ha Jlede B Hioue
B TeueHde ABYX, a HHOrAA K TPex AeKal, COXPaHAETCH ARTHIHKAORH-
geckoe none Haf pafioHoM 03, Dafikan, cpepuum TevenneM JIeHw, Hag

- KapckuM 1 BapenueBHM MOpAMH.

B_roan, Rorza nosBjAeRHe Jbfa §a Jlewe mpodcxozut nosme
CPefHMX MHOTOJICTHHX CPOKOB, B HIOJE HUKICHAYECKAS DMPKYASHpES
HabaoRaeTcad Hajl BepXHHM TeueHHeM JIeHH, BepXHEM M cpemum Te-
yeHnem AMypa.

[IpuBepeHHH#A KaUecTBEHHEH# AHANH3 TO3BOJAI BHABHTh B Kade-
CTBE apryMeRTOB (NPeNHKTOPOB) ANA HPOrHO32 CPOKOB TOSBJEHRS
JbAa Ha Jlewe ABe KOJNAYECTBeHHHE XapakTepucTaKH aTMmocdepHOfh
uupxyaauss, Ileppad — zara Hauada (OPMEPOBAHAR CHOHPCKOroO
4aHTHUMKAOHA D, WA ee OTR/NOHeHHe OT cpeiHelt MHorozeTHell AD,.
Bropas — HHAEKC MEPHAHOHAJIBHOCTH, HOACYHTAHHHA IO XAHHHM 06

. BHOMAaJAY ZapjcHus [ Aap B aBIYCTE. l'[o,ucue'r ero HpOHSBOIlH‘I‘CH CJie-

nyoomuM ofpasom: B pafioHax, orpanuvemsnx 80—100° u- 120—
150° ‘B. &, m 75—40° ¢. mI., CHAMAIOTCA ¢ KaPTH AHOMAJHE JaBICHHA
3HayeHHss Ap B TOYKax TepeceveHHsl MePHAWAHOB H Napaiieded,

uepes 10° Mo goArore B 5° no mmpote. W3 cpeamux SHaueHHA Afa -

B 3amagHoM pafioHe BHYMTAIOT cpeﬂ.uee sHaueHne Ajs B BOCTOUHOM
paﬁoue.

7
! HHzexcH aTMO Ho# mipl?nmu ox, pex.. 0 M. Kacruma— M.; Hag-so
anpouemeuwpa CCCP, 1977198
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* AT OCTaibHHX pafioEoB Ci=0

| rayGoxofi BHCOTHOA Saprueckol noxOpAL -HaX eBpOmeACKOd 1acThIO

‘Holt CHOHPE u B yxasaHHHX pafioHax eBponefickol uacry CCCP,

- TeMmeparyp BO3ZYXa MO TPEM METEOPONOrHUeCKHM CTaHNHAM B 3a-
nanuof Cubnpr (Bapuaya, Tafird, Cypryr), a Takke cpefnee 3Ha-
. WeHHe M0 JABYM METEOCTAHHHfM Ha eppoNlefickok wacrm. CCCP
~ (Mockna u Jlenmuurpaa). JE#, Korga DoBHII¢REHe cpemnmefi TeMnepa-

' typH BO3AyXa B 3Janafuoit é

T4

KOPPQJIKI[HOHHOG ypannenue J.lJISL l'[]JOl"HOS& CpOKOB HOﬂBJ‘IBHHS

"Ju.,aa HMeeT BHA

AD=C1Aba+szAP+C L ey

-THE. ADHcpom IOsBJeHHS JbAA B OTKJIOHEHHAX OT cpe.nnero mm=|
-rosieTHero, ¢ — cBOGOHbLIE WieH YpaBHEHHS.

3navenns koadumenTon ‘ypaBHeHHE a4 qempex " YUACTKOB,
Jlens, exofsmux B pafionn 45, 46, 47 u 50 (puc. 8.1) ouehb Gauskw
Mexay cobofi. Tak, C+=0,3 ana Eaﬁoaa Bepxnedi Jlenw (pafion 45),

=07k .. 0,75,
TIpOrHos o STOMY. METGXY MOKHO™ COGTABASTE B Hauate ceHTAGPR. .

AbIBaEMOCTb HPOTHO30B, coc‘raBJmBmuxca H4 €ro OCHOBE ¢ 1964 no

1977 r., cocrapuna 77 %.. .
8.1.2; ﬂpornos chpmna pex' N S - !1

BcKpiTHe GONBLITHECTBA PeK Cnﬁnpu H cenepuoﬁ IOJIOBUHH eBpo--

Ca=0;1 aas Bcex pafionos. Ka-i:
4EeCTBO saancnuocreﬁ xapamepnsym . 8H&YCHHA ~OTHOIIIEHAS Slcr-—;;

. ¢o cpemHelt 3a6/1aTOBPEMEREOCTBIO OKOJAO NIONYTOPA MECAMNEB. Oupan-,?

nefickok zacta -CCCP  nponcxopur o6HYHG Bo BTOpOfi 1:[0.1101312{11&.=

anpeis H B Mae, [Io9TOMY CPOKH HX BCKPHTHS SaBHCAT OT UACTOTH: |

H HETEHCHBHOCTH OOTENJIEHEA 3a CHHONTHIeCKUH CE30H .BeCHH, Ko-'

TOpH HaumHaeTcH B cpefHeMm 10 MapTa M sakamyHBaeTcs 7 Mad.
Tak, Hanpumep, Ans BekpHTAA pek 3amexpoli Cubupn pcnonnuu

L

YCAOBHEM ABJAAIOTCA HHTEHCHBHHE HOTGHJIEHHS!, OXBaTHBAIOMHE Kak 4i

'ropHHe paficHr AxaTad, rge QopmupyeTed mOJNOBOAbE, TAK H PABHHH- |:

Hyio dacTb Gaccefina. ‘PaccMoTpenue, cBefeHHE 06 . HHTEHCHBEBIX IO-
TeIJICHHAX Y NMOBEPXHOCTH 3¢MJE H Ha BHCOTE 1 KM NOKasalo, 4TQ
NOTEIIeHH s OGYCAOBJIEHH BHEOCOM TeNJa ¢ I0ro-sanaga, TpOKCXO-
ISWEM NPH BHXOAC NHKICHOB Ha 3amaumyro CuGupe c¢ Yepuoro m
Kacnniickoro. uopeﬁ HIE H3 Cpe;.meﬁ Aann (nponeccu 10oT0-Janag-
sorg THRa).. .

'JIa9 mpoLeccoB I0T0<3aNalHOrO - THIIA xapamepﬂo oﬁpasoaaﬂne

CCCP r rpe6HA BHCOEOTO AaBieHES Haj Cubupbo. TIpE sToM mo
BOCTOYHOA NepHdepHn JI0KGHHE .NPOHCXOAHT AABEKUHA Telsia, a mo
3anajfHOfl — BTOPXEHHe XOJOAHHX BO3AYIMIHHX MacC Ha CeBepo-3a-
nafHue H HeHTpajbuHe pafoHH epponedckodl wacta CCCP. Creno-
BaTeJbEO, COMOCTABAAA - KONEGAHMA TeMIIEPaTYPH. BO3AyXa ‘B 3anag-

MOXHO OOBEKTHBHO OHPEAENUTh AHH C HPOIECCAME IOTO-3aRAAHOTO-
Tuna. JaAs 2TOre mpHMeHSeTCs CIepyiomufi mpHeM: 3a KaXpgH JeHen
MapTa NOJCYETHBAeTCA CpelHee 3HAYeHHE M3 CPEXHAX CYTOUHEIX

nﬁi;pn COTPOBONKAANOCH MOHHKEHHEM




cpennél TeMnepaTyPH BO3AYXA HA CeBepo-3anaje H B UEHTPE eBporel-.
ckoft gacTe CCCP, u nprBUMaOTCAd 34 ABM C OpoLeccaMH IOro-3anagn:-- -
Boro tEna. [lanee, 3a KaxXau#k Taxofl Nens BHUKCAAETCA NpeBHImIeHA
OCPELHEHHOH WO TPeM 3aNaJHO-CHGHPCKEM METEOCTRHIHSIM TeMIepa:
TYPH Bo3ayxa Hag —15°C (A@=6--16°C), a satem suauemna A6
CYMMHDYIOTCA 32 BCe TaxHe AHM B Mapre (3 ABm).

Fegm .
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0. 20 &0 14 ) we . 120 Zhﬂm

Pnc. 8.3, 3aBHCHMOCTb OTK/OHEHHS OT HOPMH CPOKOB BCEDRITHS gex
Gaccefina Bepxuet OCm T.oT CyMMH RoTendeHkfi B Mapre 3 A

£ yUeTOM BHCOTH CHeREHOrO IOKEDOEA B Ceaepnou Kaaaxcrane H HA
Anfae B aHOMAJNHE JAaBleHHd B MapTe.

Cpenngy BHCOTA CHEXHOFO NOKpoBA: I — HIXe x.nnuamecxnn aopMut Ba 10 M
u Gonee, £ — HE#e HOPMH Ha 3—90 cM, '§-- OXHIKA K HODME WIR BHLIIe Hee;
£ — ot pANaTEALEAR a&onam BABAEHAA NpH HATTDARBEHHY mnymnoro NOTORA
© cenepa. . . .

Bruncnenuite TakdM O6GPAsSOM XapaKTEPHCTHKH CYMMH MOTeije-
HEH JOCTATOYHO TECHO CBSI3AHH CO CPOKAMHE BCKPRTHS pex Oacceli-
HoB O6H u Hpruima. HecMmoTpa Ha Handupe B OTHENLHHX ' CAYIafAX’
G?Sq;hmoﬁsgfrpemuocm, METOJL HMEeT YAOBJETBOPHTENBHYIO TOUHOCTH
(S/o=0

ITpA MpHMeHEHHH STOrO METOR& AJA NPOTHO3a BCKPHTHA PeK iora -
3anaauofi Cubupu YYATHBEETCH, YTO HHTEHCHBHOCThL NOTeRAeHAN
B 970M palioHe OPH OAHHX H TeX JKe ATMOC(EPHEX npoueccax
B ampesie 38METHO BO3DACTAST MO CPABHEHHIO ¢ MAPTOM, eCiH Ha.
HyTH TEMAbIX BOSAYUIHHX MACC B CTEMAX Cenepuoro Kasachana "
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npe.nl‘ophax A.n'raa HET CHera HJIH CH&}KHHﬁ lIOKPOB mcee’r MMYK)

 BRICOTY. .
"~ .Ha pnc. 8.3 nokasas rpatbmc SaBECHMOCTH o'rx.uoueﬂaﬁ OF KN~

MATHUECKOR HOPMH CPOKOB BCKpHTAS DeK Gaccefiua Bepxheli OGH

OT CYMME NOTENVIeHHi B MapiTe, BHCOTH CHEXHOI'0 HOKPOBA H XapaK-
TepucTHK atMocdepHoro” nasiaenns B CeseproM Kasaxcrame m Ha
- AJstTae B Mapre, Tounocry 3aBBCEMOCTA xapaxyepnsye'rca OTHOLIe~
‘HHeM 8/o=20,56. :
OTMeTHM, %10 onepa‘msﬂue npomosu o 5ToMy MeTOLy 3a 20 JeT
. (1965—1984 rr.) mmeroT o6myw ompasmuBaeMocTs 90 %, 9TO BROHE
coomeTcTByeT OpHBeIeHHHM 3HaYyeHHaAM Sfo.

‘Kpome nepeuncnieHHplx xapakTeprcTHE atMocdepHOE uUMPKywIA-

nnn, clefyeT YIOMSHYTh 'O NOKASATENIX NOJOXKEHHA OCH INIaHeTapHOlk
BHCOTHOH (pORTa;bHONA 30HH ([TB®3). InaBHHM W3 HEX ABATETCHE

IEPOTA, Ha KOTOPOR pacnofoXeHH Te WiH HHbe yuacTke ITB®3,
OHa oTpakaeT cTemeHb OTKIOHEHHS LEHTPA NJAHETAPHOrO BOSAYII-

"HOTO BHXpA OT TEOFPS(I)H‘ICCKOI‘O noJiicta M AOKAAH3ALMHIO QCHOBHHX

BOJNHOBHX BO3MymenH#l. OTH 0coSeHHOCTH MEPKYMALHE 3HMOR OKasH-~.

- BaOT olpeleNeHHOS BANAHHe HA ¢OPMHPOBaHHe nponeccoe B mocaAe~

}’lﬁﬂlﬂﬁ CE30H BECHB, H,. CAENOBATENILHO, WA CPOKH BCKPHTHA pPEK.

B Tagas 3aKOHOMEpHOCTb. BHABIEHA ' Adn pPek Jllaanmero Boc-
‘roka [18]. Vo ' o -

l'lpomosu Ha ocnone _
cuﬂon'rmco-(:‘ra'mc'ruqecxom me'ro.ma

OauuM u3 ny’reﬁ pelleHHs 3aflay JONTOCPOMHEIX MPOTHO30B MO~
'TOAH -H HOATOCPOYHBIX . IPOTHOSOB CPOKOB. JIGAOBHX ABJEHHR Ha pe-
Eax SBJAeTCS NPHMeHeHHe CHHONTHKO-CTATHCTHYECKOro Mmerona. Ha
3TOM NyTH, C HCNOAb30BAHHEM BCEX TEOPETHYECKHX H HAKOMIECHHHX
SMNEPHYECKHX SHakHi 06 aTMocdepe H ee WHPKYJIAUUH, BHIABJISIOTCH
OPOTHOCTAYECKHE SABHCHMOCTH IOCPEACTBOM CTATHCTHYECKOrO aHa-
Jusa Mavephaios Habawoaenufi. Baknoe ycropue mosiydenms ycroft-
AHBHX' 33aBUCHMOCTeH TaKOro POJa — HCTOALIOBAHEE TOALKO (H3H-

. YeCKd SHAUHMLIX NMAPaMeTPOR COCTOAHHA aTMOCHepH. :
: Tleppoft BaxHOR OCOGEHHOCTEIO COBPEMCHHHX cwa'mcmqecxnx., :

-MeTOHOB lIlJOI‘HOS& ABJAETCA HCIOABIOBAHHE HeGOMABIIOro qRcaa ga--
PAMETPOB, KOTODHE XapaKTepH3YIOT MeTeQpOJOrHUYeCKHe noad Ha

Goapmux npocrpancrsax. CnocoGH NOAYYEeHHA TAKAX NADAMETPOB

~0yeHs pasHoOOpasHE. K HX YHCAY OTHOCATCA PA3HOBHAHOCTH KOMHO-
HEHTHOTO aHAJu3a — PasAONKEHHEe MEeTEOPOJIOTHYECKHX HOJNeR B PAX

HO- OPTOTOHAJLHNM NOJNHHOMAM . UeOHmeBa, MO €CTECTBEHHHM OpPTO-

roHalbHEM q)yammam, mo pajaM (Dygbe H 0o cd)epnqecmm HyHK-
BESTH.

.Pasnoxenue Gapnqecxnx ] Temnepa?ypaux nonefi. B BEAE PANCE
g0 moawHOMaM YeOHUIEBA ABAAGTCH NPOCTHM .H YHOGHLIM CHOCOGOM
aHAIATAYECKOro mpejcraBienus stax nosefi [14]. Jlnx ero mpuwme-
'HeHESl - TOJe METeOPOJIOTHIECKOTO 3AeMeHTa P 3ajlaeT¢s B TOYKAX.
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nepecevyeHns npauoyronsndﬁ' perynﬂpnoﬁ' CeTKE MepHIKAHOR H Ia-
pananeaeit ¢ goopaauaramu x=0,1,2, 3, ..., 5; y=0,1,2,3, ..., m.
Taxoe moJse MOXHO OPEJCTABATL B BHIE cynmu npousnenennﬁ '

Pz, g)=Aw+ AT (%), Fo () + AaF (DT () +
+AF ¥ lg)+ s - . AW ()P (B)- (8.4)
. Koapprnuentar Ay onpenensiorcs us

ZHL)%mmm
- ZWMZ w)'

rae Wy, ¥, ..., ¥ — dyaxunu (no.nunomu), sajaHHHe TakuM ofpa-
30M, 9TO Kaxmuﬁ kKoabdunaenr Ay oTpaKaer oupefeseRHoe (He
- fICBTOPAIOIRee APYTHX) pacupencieune spageHult P. OGHYHC BHYHC-
JsloTca mepeue 10 waeHoB pama, uto ofecneuusaer YAOBAGTBOpH-
- Te/IbHOE COBNAACHUE PacdyeTHOro H (aKkTHIECKOro moas.

- Crlezyer OnHAaKO OTMETHTb, YTO MaHHHHA cnoco6 HECKOAbKO q:op-
.MaJieH, TaK KaK PaccMaTpHBaeMoe IoJie pacwujeHserca Ha Psan cias

raeMHX (9neMeRTapHHX nojefi), NPeJCTABIAIOIKAX COGOA HEKOTOpHE
' TeoMeTpmuecKHe WaG/OHH, KOTODHM He BCErZa MOXHO JXaTh QHsHUue-
CKYI0 HHTEPIpPeTamHio.

HaGexars rarofi GopMaiuaanuu NO3BOASET NPEACTABRICHHE MONT
AaBJAeHHS HJM TEMIEDATYPH C IOMONIbIO TaK Ha3HBAaeMHX ecre-
CTBeHHHX OPTOTOHAJNBHHIX (yukumfi, T. €. HAXONACHHA DPA3NOKEHHS,
HMeIONmero ONTHMAJALHYI0 CXOAEMOCTh. EcTecTBeHEEHE OPTOroHajbHBE
PyHKUEH ONPEAENMOTCH HEMOCPESACTBEHHO H3 COBOKYNHOCTH MeETeo-
POJIOTHIECKHX noAedH,

COBOKYIHOCTb NOCAGAOBATEALAKE NO BPEMERH MeTEODOJOrHIECKHX
noxelt Moxdo omucath [1] mocpencTsoM dymxuEm F(f,x), rae {—
BpeMs; GHKCHPOBAHHOE AJA KaFKACTO HHEAMBEAYAJbHOTO MOJHA, a X —
KoopxHHaTH (x=1, 2, ..., n). ¢YHKI[HH F(t,x) 3agana B Buge Ta0-.
JHUBL YHCEN

A==

(8.5)

Fll) Fl.h FlSQ"ﬂFl.ﬂ

le' Fﬂﬁi Fga, P -"Fﬂ.ﬂ . ) {8.6)

Fil’ Fik’ Fis, -°°’Fi.n. "

THe HHAESKCH COOTBETCTBYIOT 3HAUCHHAM mnepeMeHHHxX ! m x. Kaxzas:
CTpPOKa 3TON TaGJNHIH XapaxkTepH3YeT B SafaHHHX- TOUKAX COCTOSHHE.
MEeTEeOPOOrHIECKOTO oA B HEKOTOPH I MOMEHT BpeMeHH. .
Janee IpOH3BONATCH PasioXKeRHe HAAMBHAYAJLHOTO NONA H3 Beed
- COBOKYMHOCTH monell mo HekoTopuM bymkumaM Xa(x) ¢ kostpduunen-
-TaMr B(f), usMensiomuMuca OT OAHOTO MOAHX K APYIOMY C TeUeHHEM
BpeMeHH (B EallleM cliyiae OT roga x rosy).
3ateM Hamo HafT -TAKHE tbynxuﬂn Xia(x), uTo6H HMeEAD MecTO
COOTHOIIEHAE

F(t, =X, Bi(t) Xu(®). ~®ﬂ-
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dyukums Xa(x) mMeer - NMOCTOAEHOE BO Bpeu'enﬂ pacnpe.neaénue !.

* CBOHX SHaYeHEA B mpoCTpaEcTBe (Ha IJQCKOCTH) H QNpefeAfeTcs HO
- LaHABIM COBOKYNHOCTH moaef (8.6), CBoﬁc'rBa H ‘OCOGEHHOCTH KO-
TOPHX ONpeAeNsoT e HAXHBHAyanbEble 'uepTH. IlostoMy GyHKuum
Xa(x)- BasHpaOT COOCTBeHRHMH (YHEUHSMHA JAAHHON COBOKYNHOCTH.
‘ToJell MAH HX eCTECTBEHHHMH cocTaBAfmuME. .C HX NOMONbIO -
MOXHO. IIPERCTABHTD. pasioxkerne B PAZ, HaOpuMEp, NOJS AHOMAaJHR
AaBienns P, B pupe : -

PW)=B+BX D+ BXa (s - - (8.8)

rae Xa(x) __ecrecThenmHe COCTaBAAOMME, Bg-—-xoa(pqmunenm pds-
JOKEnVs, Kos¢d)umueuru PasAOKeHUA RaxXoAATCA IO cpopmy.ne

' B,= Zj PX. (0] % X3, 8.9

" rie i — mEZeKe, coome'rcmylomuﬁ AAHHOMY TOAY; 7' — 4HCNO 'roqem
noJisi, HO KOTOPOMY BejleTcs PasfoXeHne. :

. B pas/oxeHHH YHCHO CnaraeMHx PaBaO tmc.uy TOYEX MONH, B KO-
. TOPHX CHAMAKTCH UCXOZEMe AaHEWe. OfnaKo NPaKTHYECKH CYMMa..
- 4JEHOB DasNOXKeHHA CHCTPO CXOLUTCSH, H JJA OMACAHUA MOJA MOXEO

.. OTPaHHYHTHCA HEeMHOTHMH IIepBHMH eCTeCTBeHHEMHA COCT&BJ’IHIOII.IPIMI—I._

-Orciofa sicHa TAaBRaA BHroAa HPEMEHEHHs TAKHX-DA3NOXKeHHR, MpH .

KOTOPHX ©CHOBHAS WH(OPMANER O COCTOAHME HOAA BO MHOTHX TOY-
Kax COCPe/OTOUHBAETCS B HEGONBUIOM -YHCJE CAAraeMBIX, HAHIYIHHM
06pasoM OTBEYAIOIMAX HPHPORe STOTO Moas. Had pasaoxenns moned -
MO eCTeCTBEHHNM ODTOTOHAJBHHM COCTaBASIOMHM Ha SBM EC-
B NpaKTAKE paspabOTKH METONOB AONTOCPOUHHZX AEHOBHX TIPOTHO30E
B Fuapomeruentpe CCCP npuMensercs mporpamma [39].

Ilpu pasnoxeHdd N0 €CTECTBEHHNM OPTOTOHANBHHM tpymmmu .
nonell aHOManuw napAeHHs AP wim cpefiRero napiachua P y nopepx-

HOCTH 3eM/H, & Taxkke HA yponne Hsop 1 BHIe, B_cpeanem 80 % wA-
. topmanuE O noje CONEPKHTCA B IEPBHX NATH- mec'm cnaraeunx
.. pasnoXenHd TMOAA.

*  Heofxozumo O’I‘Me’[‘HTb, qT0 A8 Kam.n.oro paccM TpnBaeuoro Me-
"T€0PONOTHYUECKOTO 3/€MEHTa BLIABJASAIOTCS CBOH 0OCOBGEHHOCTH c'rpylc-

TYPH . noJielk COGCTBEHHHX BeKTOPOR Xn, BHpaXKaOWHecs B PasHOM

MECTONOJNOXCHHE H KOJHYEeETBE OCHOBHEIX. OUATOB NOJNOXHTEJALHEEX B

OTPHHATEALHNX 3HaYeHHH CTeCTBEHHHX COCTABJISIONHEX Hak paccMar-

puBaeMol reppuTOpHefi. ITH OCOGEHHOCTH NO3BOAAIT CYAHTH 06 0CO-
GeHHOCTAX  BUPKYAANEH, - pamaemnx KaxJof u3 cocrapnmomnx
moas.

Mo cux nop B npax'mxe AeOBHX np’bmoaon npnmensmocb pas-
JoKeHme TOJeR B paMkax paBioHOB 3HAUHTSALHO MeHee MoaychepH,
AAS KOTOPHX YAOGHO NPHMEHATH PasiAoXKenke MO MOAHHOMaM HebH-
HieBa MAH NO eCTeCTBEHNHM OpTOTOHaAbHLIM (yHkuuaAM. Ecanm aas
GyAYIAX HCCASAOBAHHA ITOHAZOGHTCA . PACCMATPHBATD . ONIA -METEO:
PONOTAYECKAX 2JeMEHTOB HA Beell monyctepe, To mas 9TOro Jyulte
- HCIIONBL3OBATL PA3JIOReHHe ToNefi B pans bypse man B psum no
: cd}epuqecxnu cbyuxmmu [19] .
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‘Bropoii BaxkHOK 0CO0EHHOCTBIO COBPEMEHHHX MeTOXOB CHHONTHKO-
CTATHCTHYCCKHX NPOTHO30B sABASAETCS WIHPLKOE NPAMEHERHE IS BH-
SBACHAR NPOTHOCTHYECKHX 3aBHCHMOCTEH MHOXeCTBEeHHON AMHeHHOR
KOppelslAr ¢ DOWArcBHM PErPecCHORHKM ARANHSOM (cu Bum. 1,

. 1A 11). 3zecs HATOMHMM JMIIb, YTO ECHIH nepeuenﬂaa ¥ sasucur or
HeCKOJBKHX HESABHCHMHX mepeMewHHX Xy, X3, ..., Xa TO ANA KaX-

ZoH H3 ee pea.:msannﬁ ¥ cnpapemnuro ypasHeHue BUAG .
P —F=0C (X, — X)) + Ca (X, — X)+. .. +ColX~ x,,). (8.10)

Ecas xospdruuentat C;, Ca, ..., Cu ONpenensorcss METOZOM HaH;
. MeHBWHX KeBaapaTtoB, TO ypabHenne (8.10) o6nuse BasHBaeres
J Xpanneuneu JAHACHEOHA ~ perpeccHH n?euennoro Y Ba népeMennue
KXoy ovuy Xny A Kostbqlnnnen'm C~h evuy Ca Ba3HBAIOTCR Koatp-
tpnu.ﬂem'amt perpeccHa.
KavecTBO IpOTHO30B N0 yPaBHEHHIO perpeécnn BC MHOTOM Ofipe-:
Jensierca BHOODKOHl, B MepBY O¥EPEXb ee OOBEMOM HJH UHCHACH-
HOCTHI0, B T0 XKe BpeMsa of6beM BHOODKY TECHO CBA3AH ¢ MUCIAOM
' TpeAHKTOPOB (HeSaBHCHMHX NEPEeMEHHHX). _
Ouenka COOTHOLICHEA OGbeMa RHOOPKH, YHCKA rlpenﬂmopon H
sHavenak ko3 $rnuenTa MuOmecTBeHHON KoppendnHs o6NYHO BHI-
HOAHACTCS ¢ HCIONb3OBaHHeM ‘Tali, 81 , SaHMCTBOBAHHOR H3 pa-
GotH [3]. ¢

Tabaua 8.1

MuABHMAIBHEE SHAYEHHA Koo dhEnHenTa unoxecmmaoﬁ xoppmm P’
Ana § %-noro ypoeiis SHATHMOCTH | _

Yeea o ) Ypeo GPEARKYOPOS
coyqaen g 3
- P BpopRe 1 2 3 4 5 6 8
. 3
20 0,444 | 0,646 ). 0,815 | 0,670 | 0,717 | 0,757 |. 0,826
22 0,423 | 0,520 | 0,587 | 0,641 0,686 | 0,726 | 0,794
24 0,404 | 0,498 { 0,568 | 0,618 { 0,660 | 0,699 | 0,765
26 - 0,388 | 0,470 | 0,542 | 0,502 | 0,636 | 0,674 | 0,739
28 0,573 | 0,461 | 0,623 | 0,672 | 0,614 | 0,851 | 0,715
80 0,361 | 0,466 { 0,606 | 0;853 | 0,505.] 0,631 | 0,698
35 | 0,334 | 0,414 | 0,469 | 0,514 | 0,552 | 0,586 | 0,645
40 0,312 | 0,887 | 0,430 | 0,482 | 0,618 | 0,880 | 0,607
47 | 0,204 4 0,365 | 0,414 | 0,455 | 0,490 | 0,520 | 0,574
B0 0,279 | 0,346 | 0,994 | 0,432 | 0,465 | o0,495 | 0,545
B5 0,266 | 0,330 | 0,378 | 0 0,444 | 0,473 | 0,522

0'r60p HaHbollee 3HAUHMHX JIAA npencxasuaaemoro ABAERHA
upe.n.cnasa're.neﬁ (MpeANKTOPOB) ¥3 UHCAA BOSMOMHHX (HANpHMeEp, H3
. Koo HIHEHTOR PasJOXKEHHA NO €CTECTBEHHHM COCTABJIAIONIMM -IOJST
AHOMAJHE AABJCHHSA ¥y HOBEPXHOCTH 3eMJH) BHOOAHAETCE ¢ MO-
 MOHIpIO JHHefiHOF Tomlaropofi MHOMeCTBeHHOA perpeccud. Cytb aToli
npoue,u.ypu COCTOHT B ROCHeOBaTeAbHOM 0T60Ope H BK.uloqenuu'
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B YPaBHERHE DErpeccHy TeX W3 NPENHKTOPOB, YIeT KOTOPHX B HaH- -

Gonplrted cTelleHd yMeHbllaeT CyMMY KBaZpaTos norpemisoctefi mpo-
~'BepOSHHEX 1porHosos. Ilponenypa .or60pa HPOHSBOXATCH -0 TEX IO,
10Xa Ju00  NPeKPaTHTCA BOSpAacTaHHE KO3(QHINEHT2 MHOXeCTBeH-
Hofi KOppelsiumna', T: e. JaftbHefiliee YAyUNICHHE NPOrHO30B CTAHO-
BUTCA HEBOSMOXHHM, JACO. 9HCAO - YWICHOB -~ YPaBHEHHS  PerpeccHH
. JIOCTHTHET HPEACILAOLO suaqenus, ,uouycmmom NpH A2HHOM 0GBeMe
Budopxm .

Tloayuennoe ypanaenue perpeccua coome'rcrnyer MAaKCHMAALHOMY
Boauoxmomy K09 PUIHCHTY * MHOKECTBEHBON KOPPEARNKE B MHHH-
MaJIbEOMY BOIMOXKHOMY OTHOHICHEIO S/o, amiomemyca KpHTepHeEM
. MPEMeRHEMOCTH MerToja. =

Onuca"gas NPOUCAYPA peaiusyercd NPH 'rpex # Goapmem THCTE
IpeJHKTOPOB ¢ momomsio IBM 1o cHenzaibHOfl mporpaMue, TpuBe-
-fieHHO# B paGore [32]. z

~B npdxTAKe cnnon'mxo-c'ra’mcmqecm TIPOTHO30B Hamea npa-
 MeHeHHe TaKKe METOJ RUCKPUMKHAHTHOTO aHajiusa, HauGosee HOJHO
OMHCAHHHR UPHUMEHHTEALHO K 387auaM JiefioBHX MPOTHOSOB, B.pabore .
" [40]. OcHoBRa® cyTh €ro COCTOWT B TOM, UT0 B IIOJAE 3HATEHHH Me-
Teopoaornqecxux SNeMEHTOR BHMB/AMIOTCH HENOCPEACTBEHHO COCTAB-
AfOMKE, CBASAHHNE TAK WM HHaye C NPOTHOSHPYCMHM: ABJACEHEM.
- Jlnm sroro Bee caysaw, HanupuMep, NOABACHHA JbJa HA JAAHHOM yua-
. CTKE Dexn Hi¥ B AaHHOM ~pafloHe pasaensorea ¥a kaaced. Ilpu
peansHo  HCBOJAB3YeMHX pPAAAX THAPOJOrHYSCKHX H METEOPOJIOrHge- -
CKMX Halgionennd 3a 30—50 JeT AeNicHHe BO3MOXHO TONBKC Ha JABa
BAH, B JAyulieM CAYyYde, Ha TPH KJacca COOTBETCTBEHHO paHbile H
‘7I03¥e HOPMHL- (iBa Kiacca) RIH OKOJIO uopuu, paHbIIe H NOSXKe Hee
(tpx knacca), -

3ateM BO BeeX TOUKaX O METeOPOAOTHIECKOTO sueuem;a ompe-
AeAsercs paccTosfiie {PasHOCTL CPeAHHX 3HadueHHHA) -MeXAy KJac-
camu. Tlockoabky ycrofiunBOe pellenye 3afaqd Moxer OHTb NOAYYEHO .
POJIBKO’ €CAM YHCJO CAYYaeR B BHOODKe NpeBHHNAET THCAO CTABLME
(Toqu) AOJid, 4 3HAUSRHA JaHHOTO 3JeMedTa HAa COCEAHHX CTAHUHEX
- He AONXHH. OHTh CBA3aHKW. MeXAy co60i0, cerb BHOHpaerca AocTa--
_Touwo penkas. TIpu orom BHAEAMOTCE Haubonee HHpOPMAaTHBHHES

T cTaunmH, T. e. Takme, TIe yuasannoe paccrosHHe Hambonpmee. OHo

OGHYHO xapamepusye'rcﬁ S=d%/o%, T e OTHONICHHEM CpEREEro.

KBajpara. pacc'roaﬂna MeXJIy KAaccaMu X o6mefi ,mlcuepcun Ho nceﬁ-

conoxynaoc-rn B.i-ft Touge. " - <
Pelnenne sagaqu. nucxpnmnuamuoro AHAJU3A COCTOHT B pemenuu'
ypaauenua _

'(R’ff.MR).Cs#i), AR " {8.11)

ot Kosq:@nnnem MAOHECTHERHOR . xoppeaﬁnnu ofnsaTeMLHO ymmae-r Boapa- .
crauue THcAa  cTemeHedl ¢BOGOMR ¢ BEMOUGHHEM HOBHX NepeMeHHHX, a BOSpacTa-
HEE ero cAeAyeTr CUHTATH npexparnsmnuca, Koraa oHo GyZer He npenmna'rb nepo-. '
STHYI0 HOFPEIHOCTh BhlvuCAeHHA R. . .
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rae R* — marpeHna cpe,nﬂnx KBALDATRUECKHX . PacCTOAHMA MeXay.
KJaaccamH, R — MaTpHLA CPeANAX KBaApATHYECKAX pacc-rosmﬂii no
sceﬁ COBOKYITHOCTH HCXOJHHX AaHHHX.

B pesyaprare peitenda ypasnemnsa (8.11) nomyuaem coﬁc-raennue
3HAYEHHS A, B coGcTBenHme BekTOpH C,. Ecan npormosHpyemoe B-
JeHHe pasie/ieHO HA fBa KAaCCa, MCHOAL3YETCH TONBKO NEPBHI uieH
PAa3NOMEHAA, COOTBETCTBYIOMNA MaKCHMAJbLHOMY 3HAYEHHIO A, ecaH
ZeJeHye BENOCH HA TPH KJACCA, B PacueT BKNIOUAOTCH nepeHe ZBa
yJeHa PasyOKeHHS.

Takem o06pasoM, XapaxKTePHCTHKOH UENOTC TIONA Me‘reopo.nomqe-

'CKOTO shieMeHTa Ha NOAyHMIapHH ¢ POYKH 3peHHs ero BAMAHHA Ha H3Y-
yaeMoe SIBJIEHUME MOXKET CAYXKHETb 3HaueHWe OAHOIO HpPeXHKTOPA, TOU-
Hee, MHOroJqeTHufi pAR 5TEX 3nadeHmd. Tako#h noaxoZ nosBoaser
_yU4THBATL BIHAHHE HONeH CPENHHX MecHYHHX 3HaYeHHHA MerTeoposo-
PHYECKHX 5JEeMEHTOB 32 HECKOJbKO NpPeAINecTBYIOIIHX MecsileB, OPR-
MeHAs K BHABJCHHHM NPEAHKTOPaM NPONEAYPY NOWIATOBOH MHOXKe-
CTBEHHOA perpeccHu.

Ilpn paspaboTke MeTOACB MPOrHO30B C HCNOJB3OBAHHEM CTATH-

. CTHUeCKHX CHOCOGOB cxaTHa HEpopManue ® orfopa Hambojee HE-
GopMaTHBHHX HPeIZMKTOPOB BCEerZa CYLIECTBYeT OMACHOCTh MNOTepH .
NPeACTABJECHHA O (u3uyeckofl CYMHOCTH BHSBAECHHOR 3aBHCHMOCTH
H B3aWMOAEACTBHA YUATHBACMHX €10 MHOTOYHCACHHHX (akTopos.

' BuigBAeHHHE CBISH MOTYT #HMerh OTHacTH caydafignft xapaxrep
H GHTH CBONCTBeHEHMH TOABKC AaHHO orpanuvensofi Bufopke. Ilo-
9TOMY BaXKHOE 3HaUeHNHEe NPH OHEHKe CTATHCTHYECHHX .38BHCHMOCTEH
MMeeT IPOBEPKA HX HANeXKHOCTH Ha HesaBHcHMoM psaze. Taxas npo-
BepKa NPU OrpaHAYCHEOCTH PARCB HCXOZHHX AaHHHX BechbMa 3aTPyX-
HETeNbHA. TIpakTEKyIOmAanta 06RO NPoBePKa HA TPeX—IATH rofax,
He BXOAAINUX B PAA, HCHOAL30BAHHHA Anf paspaboTkm Meropa, mo-
Ea3aTesibHa TOJBKO €C/H B HTH IOAH HalXIOJalBCh KPYNHHE dHOMa-
JHUA CPOKOB JEROBHX SBACHHA. _
" ‘Hekoropyio AOUNONHATEJBHEYIO YBEPEHHOCTh B YCTOAYHBOCTH BH-
AIBJICHHON 3ABHCHMOCTH MOXeT KATh ONieHKA ee ¢ MOMOmBIo kosdPH-
ngeHTa npornocraveckod madopmarusuocra (KITHM). Mas ero ompe-
Iexeuns [31] xospHUEHEHTH ypaBHERHS perpeccAd BHUBCAANTCA
AAd pAfa, M3 KOTOPOro HCKNIOWEH OfiMH Wied (roA), KoTopw# pac-
CMATPHBAETCS KAK HE3aBHCHMHH, W [0 DONYYERHOMY YpaBHERHIO AJS
HETO COCTaBAAeTCs NMPoBepouHHil nporuod. IIoBTOpAs STOT pacyeT Ang
KaXporo wjeHa paxa, NoAydaeM .pAm NPOrHOSHPORZHHHX 3HaYeHHH.
Onn goppeanpyiores ¢ (QaxTHYeCKHMH 332 Te Xe TOAH, a Koatpdm-
nHerT Koppensned H aeiagercd KIIH ana xaHHOro ypaBHEHRS. o

TpameRenue 5TOro NMpHeMa BCe JKe HE MOXeET 3aMEeHHTb NPOBEPKY
‘K2 He3apHcHMOM psfe Haluiopern#i. IlosToMy B HacrosineM Pyxo-
BOACTBE HHXE NPHBOAATCA TOJNLKO NPHEMEPH MeTOAOB, NPOUIEANMAX
Gollee HAW MeHee LJIHTEILEYIO NPOBEPKY B ONEPATHBHOR NMPAKTHKE M
NOKasapiIAX YCTOMMMBHE HOJNOKATENLHHE Pe3yNbTaTH upornoaon Ha
He3aBHCHMOM MaTepHaje.

C yueToM BO3MOXKHOCTEH conpeuenﬂmx CTATHCTHUECKHX METOHO0B-
M OnbiTa HCC/SJOBAHHS amocc,‘pepnux npoueccon ﬂ..lm nenefi .memaaux
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CPOHHOro0. IPOTHO3a CPOKOB JIEAOBHIX an.uenuﬁ Ha eHHOH OCHOBE, KO- -
' TOPYI0 COCTABJAIOT:
— CHHONTHYECKHfi aHAJNHS NPOLECCOB, oﬁycnosunnanoumx saMep- ;
' 8aHMe peK, NOSBOJAIOMHA BHJAESAHTH B CEBEPHOM NOMYIIADHH XapaK-
" ‘TepHBble .(3HauEMHe) pafoHH, T. e. pafoHH, B KOTOPHIX PasBHBAKTCHA
TIpolieccH, NMPHBOAALINE K pauaemy HAR TO3AHEMY BOSHUKHOBEHHIO
JeJOBHX ABJAeHMH, - - .

—— ONpejeiieHHe KONHYECTBOHHHX XaPaKTEPHCTHK . amoccpepnux
IPOLECCOB B STHX PAliOHaX ¢ HOMOWBIO PAaSAOKRHASA COOTBETCTBYIOIMAX |
METeOpPONIOruYeCKHX nonelt o e.o.c¢. KA NoamEoMaM YeGHmesa;

~— MHOKeCTBeHHAl KOPPEIANHS H- DEerPecCHOHHH aHAJHZ AAA
BHfABACHAA SABHCHMOCTH CPOKOB Je/I0BHX SBJEHHH OT xoaqnpnunemo;s
Pas/IoKEeHHA METEOPOJOrHIECKHX HoJefl.

. Tipm pa3spaGoTRe MeTONOB JOJATOCPOYHOTO TPOTHO3A CPOKOB. Je- -

. MoBHX sBXeHHA HA pexax CCCP OCHOBHBIMH NpefHKTOPAMH ABJALIOTCA
XaPaKTePHCTHKH aTMOCHEPHBHIX NPOHECCOB™ HAJ CEBEPHHM mOJYma-

pteM B MecHIAX; OPeAUIeCTBYIOUIHI STHM ABJEHAAM. UTOOH HO BO3-

MOXHOCTH OXBATHTb BCE Pa3HOOGpA3He TAKHX HPOLECCOB, HE06XO-

. AHMO aHaMd3 OPOBORUTH Ha GOABLIIOM NPOCTPEHCTBE, HA HECKOJBKHX
YPOBHAX, BRIOYAL CTpa'roctbep}', K % noc*ra'roqﬂo SHAYHTENbHEIE -
TIEpHOIE BPEMEHH. '

Humxe Oyayr: paccmo'rpeﬂu KOHKpeTHble MeTOAHKH, paspalboran-
HHe Ha 3TOH OCHOBe IJ# fPOrHOsa POKOB NMOABACHHA Jbia H Hauama
BeCeHHEro Aelpxola Ha perax, oﬁpaaoBaHHa H paspymenna .ne,ua-
HOrQ noxpoaa BOIlepaHHJIHm

8.2.1. )J,(_mrocpoqnuﬁ hpo_mos foAB/CHAS JbAA Ha pexax .

Cporn nospnesns Abfa Ha pexax CEGHPH H ceBepa espomefickofl
yactd CCCP.3aBrcst o7 aTMOC(epPHHX HPOLECCOB, Pa3sBHBAIOIHXCA
B oktAGpe. [lpn ananuse yejoBAdl NOABAEHUS AbAa Ha CONBITHX pPeKax
Cufupu ycratosneso [36, 38], 4To aas HOAydeHHs NPOPHOCTHYECKHAX
YKazadnfi Ha OKTAGPL JAyYMle BCEr0 HCNOALIOBATH XAPAKTEPHCTHKH
aTMochepHOf DMPKYAAUKE 3a WIOAb B aBrycr. CBSsh CHHONTHUECKHX
HPOLECCOB HiONA H OKTAGPA BHSBJICHA He CAYUaliHO, ee BHABHIH AC-
CICROBANAA CBASH MEXAY aHOMAJIHAMA 'remnepaTypH OTASABHMX Me-
cabes [4].

Ha dopMupoBanne TeMnepa'rypHHx yc.noauﬁ oxmxﬁpﬁ B cpoml
Hayaja Jefoo6pasopadnn Ha pekax CHOHPE HeCOMHEHHO B H3BECTHOR
CTEIIeHH BJIHAET TePMHYECKOE COCTOSHHE H XapaKTep. amoc(pepaoﬁ
' HHPRYJISANHYE BCErO CEBEPHOTQ MOJYIIAPHA B HIOJE..

Onuako cTeleHb BIHAHHS HX B PasIHYHBX-PafioHAX HeOXAHAKOBA.
ITosToMy MM€eT cMbcji BKAKNYATh B OPOTHOCTHUECKYIO CXEMY B Kade-

CTBe apTyMENTOB (OPESHKTOPOB) TOMbKO HH(GOPMAUMIO M3 PafOHOB,

BJHSHAE KOTOPHX Hanﬁo.nee cuaeHo. . Takue paﬁonm MOKHO HASBAThH
XapaKTepHHMH HJIH JAHHAMHAYECKH .3HaTHMBIME. ,[[Jlﬂ HX BHABJICHHSA
BRHIEAAIOTCH TOAH C panmm B I‘OIEH c lIOSIl,HI—IN HQHBJIEHHEM apaa Ha
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pekax paccmarpuBaeMoro OaccefiHa, T. €. Te¢ TrOgH, Koraa Ha Gofib- -
IIMECTBE PEK OTKJOHEHHE CPOKOB NOSBJEHUA JblA OT HOPMH NpEBH-
Hano BepoaTHoe ero sgavenne (0,674 ¢). '
' JAaa Kaxaofl TPYNuH AeT PAacCMaTPHBAIOTCA NOJA AHOMAJHH AaB-
JieHHA M TeMIepaTyphl BO3AyXa Yy NOBEPXHOCTH 3emud, moasd Hsp H
Hjgp. CpaBHeEHe IByX Fpymn KapT HO3BOJASeT BHSBHTL palioHH, rae
9TH MOJI% HMEIOT MPOTHBONOJOKHENE 3HAKH B TOAHN C DAHHAM K HO3H-
HAM HOABJACHHEM JbAa. DTH paHOHH A NPHHHMAITCA B KaUecTRe 3HA-
YEMHX, B HHX ONPEACISTIOTCA B AaJbHEAMIEM XapaKTepHCTHKH HOJA.

B gauecTBe mpHMepa NpHBeAEM NOPAAOK paspaGoTKH MEeTOAHKR
IOJATCCPOYHOTC NPOTHO3A MosBAeHHR JAbnla Ha O6m m Hprume [36].
XapaxkTepHufi pafioH N0 NOAAM aHOMANHfl KaBAcHHA BHABJAEH B Tpa-
mELax 50° 3. k. — 10° B, 5. B 75—D50° c. ., T. e, Hag CepepHok ATaaB-
THKOH. ' :

. 3a xapakTepdcTHKY arMoc(epHOR  IHPKYAANHEH NPHEHMANHCDH

K09 PHUREHTH pa3/iokeHHs nojeli aHOMAJNIHH XaBJCHHA B HIOAE IO
€CTeCTBCHRHM COCTABJAIOMEM B YKasadnoM pafione. Jaa moaydedds
K03 PHIHEHTOB PasAOXKeHH CHUMANUCh SHAYCHHS AHOMANHM Aapje-
HHS 3a KaxguH rog B 20 TOYKax Ha mepecedeHEH MepHAMAHOB ¢ Oa-
| paldeNIAMK cHauafla ‘mo 75° ¢.IH. Ha mepecevenuH c 50, 30, 10° 3. &
u 0, 10° B, 1., a aatem agajorguno mo 70, 60 1 50° c. ., noc/e Yero:
UpEMeHsANach mporpaMma [39]. .
Ins onperenesus NPpoOrHO3ApPyeMofh na'm nosBJIeHAS Jbja AD.
(B OTKJIOHEHESAX OT CpelHHX MEHOTOJETEHX) NOJNYYeHH YpaBHEHHA
perpeccus, KyAa B KavecTBe HE3ABHCHMHX MepPeMeRHHX (mpemEKTO-
POB) BK/AIOYEHH NONYUEHHHE Kosqubnnuen'm pas.uomenus moAs aHo- -
- MAaJIHY JaBjieHHAS 33 HIOJID.
VpasHenre Anf OpOTHO32 CPOKOB HONBJAEHHA JbAa HA pekax OOb
7 HprTum gMeer ofmME BHA:

. AD= c+c.3,+c,33+,..., CusBio, @12

r.n.e Ci, ... 10— K05 QHUKEHTH ypaBHeREA, By, ., m——-KoacbtbuuneH'm
PasNOKEEHs NONA AHOMAJHH AABJECHHS Haj ATIaHTHYECKHM ORCaHOM
B MioJle. JHAYEHHAN Koatpclmnneﬂ'ron .ypaBvenns (8.12) nmpuBeseHH.
B tafi. 8.2. h
3nauennsa S/o coo-rBe'rc'rBylo'r Kosclaclmu.uem'am ROPpeAAnyY, 3Ha-
YHTeALHO NPeBHII2OMMUM YykasaHHHe B Ta6a. 8.1 mpejeapHHe s :
- Hecay9afiHOl- CBASH HPH JannoM ofbeMe BHGOpKH (49 uneHOB) H
IIECTH MPENHKTOPAX.
~ IloxkasateabHo, 9T0 FAS 'O6u y nysxroB Mosuanoso;,” Koanameso,
AnexcaHapoBcKoe, HaXORAMUXCA B OAHOM K TOM e pafioge 31
(pEc. 8.1), sTa KOs dUUHEHTH HMelOT 6An3Kue 3EadeHds. TaKKe CXOx-
Hble sHadenus KooddmuuentoB - gt O6mw y Cypryra u Hpruma
.y Yere-Himama, ToGoancka, XautH-Maucuficka, Haxoasuxca B paf-
. OHe 34. 3aMeTHO OTVIMYANOTCH ypaeuerin s Oxrabpréroro na O6u,
TAE 0Ka34JI0Ch.AOCTATOUHHM HCOOJNL30BaHHE YeTHpeX KosddAnueHTOR
pasnoxenus (pafior 37), [lapnoaapa u Tapu ua I/Ip’rume (paiion 33),'
rae sMecto Bg oxasaics 3paunMuM Bp. -
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Taﬁ.uu;a 8.2 )
Koaqaqiuupenm yparHenmi pag nporEosa nosBAeHAS Anga na 0611 | Hpmme

Pexa ' Hynxr & Cs [+ e C: Ce c.. ‘Sig
06s - = '| Momwanosa [~0,13] 0,41|'1,19 | 0,93] - 1,13{—0,20 0,64
- { Kommameno {—0,8Y 0,52 0,99 f ‘1,00 1,08/—0,73 0,78 -

Anexcanz-  |—0,06] 0,52| 0,94 |. 0,72| "0,85—0.79 0,70

0BCKOE ] - : N

0,27] 0,40[ 0,97 § 1,19) 1,18] 0,01 0,67

S .. 7§ OxraGpwcroe| 1,71 - 0,421 0,8 | 1,34 9,221 0,75

Hprem Masaoxap 0,61 0,34] 1,46 |—0,22{~0,30 —3,69] 0,69

: Tapa —0,98—0,11{ 1,04 | 0,98 1.07 —2.53] 0,69
¥ere-Hmew |(—1,64| 0,37] 1,30 0,87 1,38 0,36 |0.,76 -

“ToSonsew  {—1,48) 0,20 1,09 | 0,72 o,ly 0,84| 0,70

XauTH- 2,36 0,38 1,15} 1,65 0,F 0,21 0,75

Mancafick .. o . ,

O6muii xapaxTep. ypaBHEHNH, MONYICHHHX JIf BCETO ﬁacceﬁﬂa,’n
6nnskHe 3HAYCHHA KOSPOHUMEHTOB NMPOTHOCTHYECKHX YPaBHEHHH Ans
NYHKTOB, BHYTPH. KaXNOro paficHa NOATBEPKAAIOT HecayuafHOCTH
BHSBAEHHOK SapacumocTH. IIprMencnne mMeroxa B omeparaBHOf Ipax-

- THKe B TeYeHHE BOCHMM JIeT NOKA3aJo, 9TQ OH MO3BOJACT COCTARINATH
APOTHOSH Ha MONTOPa MecAlla PaHbLIE, YeM OO NPEMEHABUIEMYCA pa-
- Heée METOAY, NPH NPHMEPHO TOH Xe TOUHOCTH H HageXxHocTH. Qupas-

ZBBACMOCT, NPOFHO0B, BHAYIMEHHWX HO sTolt MeToAMke 3a 1979— -

1988 rr., cocrapuaa 84 4.
~ " Amamus mosed 4HOMAJHY JA&BJeHHA H TeMIepaTypH. BOS,B.YX&
B HMIONE, MPOBEfeHHNA NMPHMEHEHTEALHO K CPOKaM NMOABACHHS JbAA Ha -
" Cepepuoli [lsuHe, mokasaj, 4TO XapakTe Ognuﬁ (amaunmulft) pation”
"'pacnoaaraeTcss B npefiesiax OT 30 no 110° B. 5. w or 40 g0 75° c. 1.,
T. ‘6. OXBaTHBaer Goabmyl0 YacTh esBponelickoll yacta CCCP u Cu- -
- GupH, a TaKiKe MODd 3amafHOro cexropa Apxrmkm [13]. = . .
Haxpuefiice paccMoTpeHfie . KoshPHIHEHTOB. PA3NOKEHRs STHX

l'IOJIeﬁ IIoOKa3ano, 4to. npoueccu, ROTOPHEe OTpPaXalT MepBHe 4eTHPE

KOs pHUHenTa N0 aHOMaAHH AasieHEd (B, Bs Bs, Bi) orasuBaior
CyIfecTBEHHOE BJHAHWE Ha CPOKH MONBACHRA Jb/a, a H3 Kos(dpunuen-
TOB TOAA AaHOMAJNHH TeMOepaTypH BOSAyXa cymec'raenuo BARFIOT
TOABEO BTOPOH W urecroll (Bs, # Bg, ). -

- TTockoNbKY H3BECTHO, UTO NOMAA HaBJEHHS H TEMIEPaTyPH nos,nyxa :
B3aHMOCEAZAHN, NpeXAe UeM BKAOUATH  KOIGOHIHCHTH pasmOMeHHS

nojs TeMNepaTypH B YPaBHeHHE perpeccHH, GHAM BHUHCACHH KO5¢-.
(UIHEHTH TapHOR Koppeasiuu -Bs 0 Bs, € KaXINM H3 TeTHpEX KO-
_sbpUUHERTOB Pa3NOKEHHA HONY AHOMAJNE IaBACHUS. Koadprumentar
KOPPENSNEH OKA32/MHCE HESHAaYHTENLHBMH H BCe HIECTh NPERHKTOPOB .
GHIYW BEAIOYERH B. ypasuennﬂ perpeccnn‘ KOTOpHE MMeT 067

HIME BHA; -

AD'=C +C.B; + CiBs + C:B+ C.Bo+ CiBs, + CiBy,. - (8.13)

1 Paspaborka MeToxa BENIOAHEHa HA MATEPHANAX 32 1938—1977 rr., Tr0 nosnc :
mer YUeCTh TAKCe SHEJO upencnaaameﬁ ('ra6.n. 8.2). :
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3aeck AD onpenesHCch Rt o'r,uenbnux NyHKTOB Ha Cenepnoﬁ Heune,

- SHaYeEHS Kostp(bnuuen'ros ypanneuﬂa Cy, Gy, ... Cg -mpHBEZEHH
B Taba. 8.3. . _
Tabauya 8.8
Koo@@mem ypapreHnf A8 BOTHOSA nuanueuuu ABBA HA Cenepnoﬁ Hpune
Pexa Hlyaxr (4] __c.' Cy a |l e el e | s
Cesepiaa . | Korazac —3,6| 1,8 | 1,7 |—1,1] 1,4 1 -0,21—1,8] 0,65
Jpuea ¥ere-Kype |—1,6( 1,4 {-1,5 {—1,8] 1,4 |—0,2{—1,4; 0,560
AGpamxcso |—4,2} 1,8 | 1,3 |—1,4} I, 1—0,3|—2,2] 0,61
Huxuaa —-4,6] 1,8 | 1,2 |—1,4] 1,1 |>0,83]—2,1] 0,56
ToiiMa Co
Cazopos- —2,4| 1,31 1,8 |—1,4] 1,2 |1-0,2}—2,1| 0,62
cras :
JerncEnst —4,0| t,3 | 1,1 |—1,5] 1,1 |—0,83]—2,3| 0,62
BepesHHK - . : ) .
Yeru-Muaers | —2,6| 1,0 | 1,0 —1,7| 0,4 |-0,4|-2,8] 0,69

Vi3 paHHEX TaGnHEE BEAHO, 9T0 Koo(@HUHCETH ypaBHeHHR AAA
BCeX OYHKTOB OGJH3KH, INOCKOJABKY BCe OHH BXOXAT B OAHH paﬁon
(pafion 2 ua puc. 8.1). -

OnepaTaBHHe NPOTHOSH, COCTABJCHHNE N0 3TOK MeTonHke B 1973—
1988 rr. ompaBpanuce Ha 80 %, uro coome'rc'rnye'r npmae,mennoﬁ

B TaliHNe XapaKTePHCTHKE S/C. . '

8.2.2. Monarocposnsiii OPOTHO3 BCKPHITHS pek

OcHOBHH¢ MOJOXEEHA CHHONTHEO-CTATHCTHYECKONO Meropd, H3Jo-
JKeHHHe BHIJe, TOJAHOCTHIO OTHOCATCA K ero HCNOALIOBAHKIO NPH pas- .
paboTxe MeTOAMKH NPOTHO32 BCKPHTHA peK. OcoGeHHOCTH NMOCACARHX
METOAHK CBASAHH ¢ YCJIOBESIMH BOSHHKHOBCHHS BECeHHHX arMocep-
EHX NpofleccOB B PasiHYHHX permoHax. Tak, HamprMep, IpH paspa-
G0Tke Meroma MPOradsa BCKPHTHA p. JledH, ucxogmau [11} B3 Toro,
4TO CPOKH BCKPHITHS 34BHCAT OT BPeMEHHM H HHTEHCHBHOCTH Hawaja
paspylleHust 3HMHEIO BOCTOUHO-CHOHPCKOro amrTunmkioma [15, 33],
T. €. OT CTeNCHH PasBHTHA 3aflafHOTO HmepeHOCA B MapTe.

XapaxrepHcTHRY mocheAneli YAOGHO NONYIHTL ¢ MOMOUIBIY Pasiio-
‘JKeHHsi NOJA CPeAHMX 3HAUCHHA NPHIEMHOTO ,:LaB.nelmn B Mapre IO
nonanomay YeGmmepa [14].

Xapakrepauil pafion s pas.uox{euns nosst nan.nennsl P mo mo-
qugomMaM UeGHimesa AAg OPOrHO3Aa BCKPHTHA . JIEHH BKAKYAET
TOYKH ¢ reorpaguuecKHME KOOpAHHATAMH $0—100—110—120° &. &. 8
70—65—60—55—50° ¢, m.

[Tonyuennnie ros$PUNHEHTH Pa3NIOKEHHS 3a unorone'mnﬁ pan,
HCIOAB3OBAHK JJIA IOMYYeHHA NPOTHOCTHYECKHX YpaBHenwd ¢ mo-.
MOIILIO PErPecCHOHROrO AHaNH3a. B- HalleM npdMepe GuJa BHABJACHA
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uauﬁo.nee CYIECTBeHHAS aanucuuocn ‘CPOKOB chpmﬁa JleEH or

' BBYX K03((dHIHeRTOB PasjoXKeHHs NOJXA AaBNcHHA B Mapre — Aof B

Az Tleppuit ¥3- BHX O0TPaXKdeT HHTEHCHBHOCTh 30HAJBRHON IHPRYASA-

ILHH, B'roﬁoﬁmcu'erreab PA3BHTHS CeBepo-salafHEX BO3AeHCTBHIA.

Has ygera AOKafpHHX YCAOBHA mepHOAA, NPeAlleCTBYIOWIET?.

_-BCKPHTHIO, B NPOTHOCTHYSCKHE YPABHEHHA BBeJHA AHOMAJHUA TeMNe-

. PaTypH BO3AyXa B MapTe mo SAmKakimeR omopHOE MereocTarnaH A8,

B pesyasTaTe mpOrHOCTHYECKOE ypapHenHe, Haupnuep, Ans P. JIeHu -

y . Yerk-Kyr umeer BuA-

AD=2,4— 05A0.+123A,, L1A6, ©  (8.14)

rae A® BBefieHa IO SAHHHM METEOCTAHIMH B T. Kﬂpencxe

Aganorgunbe ypapHEeHHS NMOJyYeHH A/ BceX NYHKTOR HaGaiofe-~

HHH Ha Bepxneil Jleme. Mx kagectso xapampnaye-rca OTHOLICHWEM

" 8/o or 0,56 o 0,63.

‘TIpAMeHEHRe MeTOAZ B OMEPaTHBHON NPAKTHKE B TedeHEe 19 Jer

-(c 1968 r.) mokasano YCTORYHBYIO ONPABAHBAEMOCTb NPOTHOSOB, CO- .

CTaBHBIUYI0 B CpelmeM 82 %, 9TQ BUONHE COOTBETCTBYET KadecTsy

" 3aBHCHMOCTeH,

Hlupoxoe npEMeEeHne B paipafoTRe METOKOB ,u;o.nrocpoqnux npo-
FHO30B BCKPHTHS PeX HONYYHIO H Pa3VOKEHHe MoNeHd MeTreoponori-
“9eCKHX SJEMEHTOB IO €CTeCTBEHHHM - OPDTOTOHAJNLHHM ~ DYHKIUAM
' (ecrectBennnM cocrasasiomum). [lopagor paspaboTKA MeTOAHKE

NPOTHO30B "¢ €ro MOMOIIBIC BIOJHE ABAJOrHUEH ONHCAHHOMY B v 8.2.1

AN METOZHKH AOJrQCPOYHHX IPOTHOSOB HOABJeHES abfa. ONmuHe
" COCTOMT JIHOIb B TOM, YTO X4PAKTEpPHHE MOAA METEOPOJOTHILCKHX SJIe-
| MGHTOB PACCMATPHBRIOTCA 33 NEPHOJ, npe;.(mec'rnylomni . BCKPHITHIO

Pex, T..e. 33 3HMHHE MECAUH: w

ARasH3, IpOBEACHAN] A5 Paspaborku METOAHKE HPOrHO3a BCKPh-

T pex esponefickol wactm GCCP [35)], ‘moka3an, ut0 3HAUBMBIM

pafioHOM A/ NPOrHO32 BCKPHTHS -PeK iora M 3amaja -eBpomefickof

unactn CCCP (Gaccefinw Mona u lwenpa) u pex cepepa 3Tofi TEppH-
- roper, {Cesepras [suma u [lewopa) sBaserca soma or 130 mo
~B0° 3. 4. u or 45 no 75° ¢. mL, T. e. pafior Kanaam. :

. IIpr 3TOM BHABACHO, 910 Hamfofee MOKasaTeNbHa 3lech CTPYK- h

'rypa NONA aHOMANMH JaBNeRAs B Gamxafimge . TpelMIeCTBYIOMHAE

BCKPHTHIO Per Mecausl: gas Homa u Jrempa — p stHBape H tl}enpa.ne, -

s Cepeproit Oemiel 6 [Teqopw — 8 (eBpase H MapTe.

Tak, pAs nporHO3a CPOKOB BLKPHTHA pex Gaccefina ‘JIona BHiue
LlumasHcEOr0 BOXOXpaERJIHINA (paﬁon 16 ma -prc. 8.1), xoppe.lmun-
OHHOE. YPABHEHHE MMEET BHJ

AD= 0‘?33,-—-0987+0218,—-0353,.,-—-085 .. (8.15)'

Ero s¢QeKTHBEOCTD XapakTepuayer S/o=0,48. :

Eme Messnle [epeMeHHHX BXOLHT B ynoanemopn-re.nbnoe
~ (S/0=0,56) nporaocTHYeCKOe ypaBHeHHe JJii TPOTHO3A CPOKOB
BCKPHTHA pex OacceBma [lnenpa smmre Keescxoro BOZOXpaHKAMIA
(paﬁon 12 na pae. 8.1)

e

W,

N

' AD=—1,28B, -:1 333,-]-0973,-— 1,00. © (8.16)




Crnoxpee peiienue éanz_iqn AJA DeK ceBepa espomefickofl wacTm
CCCP. Ilpornccrraeckoe ypaBenHe AiA pex Gaccefina Cebepnoft
JiBuEN uMeer BHA

AD— _0 26893 + 0 22.832 + l 29872 - I 31839 +
' +05633,—17B,%—125 @I

3recs nepnue HHAeKCH npH B ofo3ssavalor nopimxosuﬁ HOMeED
KoapRIHeHTa PpA3AOKEHHA, BTOpPHe HHAEKCH — HOMEp _Mecsila
(2 — pespany, 3-—mapr). “JIlmwa sroro ypapaenns noKasareash
S/o=0,62. T '

OnncanHad MeTORHKA paspaﬁmana B 1982 r. CocraBiepREE IO
Hefl mpOrHO3H BCKPHTHA pek GaccefinoB mempa m Joma, CepepHof
JBpHH # [leuopH 3a HociAeAyioLIHe llﬂTb .ue'l: oupannanach Ha 93 %.

8. 3 Jlonrocpoqnue FPOTHO3K OCHOBHBIX s.uemeﬂ'ron e
' IEAOBOTO PERMMA BOAOXPAHMIHI,

. O6mefi 0cOGEHHOCTHIO PAa3paGOTKH METOXOB JEJOBHX [POTHO30B
JUIS BOROXPAHBJMIE fABjfercs HeoOX0ZUMOCTL NMPeOAoJeHUs 3aTpyaHe-
HEll, ¢BA3ZAHHHX € OTCYTCTBHEM AJAS NOAABJAHIOINEro 603151]111}!0’1‘33'
-nonoxpaﬂmnm; JAaHHHX MHOTONETHHEX HAGHOAeHA!H 1, <
- TIpexsie 9eM OPHCTYNHTb K paspaboTke Takoft METOHKH; BeoGx0-

AMMO, kak moxasax B. B. ITmorposmu [22], <BOCCO3AaTb® MHOTOJET-
Hufi pAN CPOKOB JE€ZOBHX ABJACHUA pacueTOM ¢ HCNOJAL3OBAHEEM Hal- - -
' JIIOfleHHHX SHAYEHRH MeTEOPOJIOTHYECKHX 2/IEMEHTOB 33 NPOMJANE TOAH
H [POCKTHHX XaPAKTEPHCTHE MOPPOMETpHA H TrHAPABIHYECKHX yeao-
BHE Ha PasAHuYEHX YY&CTKAX BOAOXpaHENHO,. -

MeronmKa pacdeTa CPOKOB JICAOBHX fIBJIeHHA 1O MerTeopoaoruye-

CKHM JA@HEHM C yueroM MopdoMeTpHH H rmpamxn yyacrka Bo.no—
XPAHAJHINA Y3A0KeHA BT 3, 5 u 7. o

8.3.1. Mpornos samepsanus Bon.oipanuaulll _

Jlezsnofi MOKPOB Ha JHMHETHPYOMHX HaBHTalHIO YYacTKaX BOAO-
XPaHAJHIN, HaXOAAMKXCA B 30HE BHKAMAHBAHHA TMOANOPA, HPH OTCYT-~
ctBEE I'DC Bhmle mo pere ofpasyercs NPROAHSHTENBHO B Te XKe
CDOKH, B KOTQpHeE NMOABAAJCA NAaByyufi Jex Ha COOTBETCTBYIOINHX
ydacTKax peg. [103TOMy cymlecTByeT BOSMOXKHOCTb NPHMEHEHES K. Ipo-~
THOSY Haualla Aef0CTaBa EFa TaKBX 'YUaCTKaX BOAOXPAaHAJAKOL OCHOB:
MeTOJMKH, Pa3paboTaHHON A NPOFHOSOB NOSBJIEHHA JbJa Ha PeKax.

3uaunTenbHO wamle HeoGxoAMMa ™ paspaboTKa  caMOCTOATENBHOMN
METORHKH AJs NPOTHO3A JeAocraBa Ha BoEoxpammiame. Mo macros-
HIero BPeMeHE TaKast MeTOABKa 'CO3japa AJA JHMHTHPYIOIIUX YHaCT--
KOB BOJOXPRHUJMHL Ha Bouare, Kawme, Jlnerlpe [9 317, 12] Hauﬁo.nee

1 Jl.mmme PAIN HaTyPHEX naﬁamo,nennﬁ HMEOTCA NHIUE Ha 02. UM, JleHana Ha
Hgenpe (¢ 1929 r.) u na PuGmuckom Bojoxpanmmume ha Boare (c 1941 r.).
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TEePCHeKTHBHHM NOyTeM HX Paspalorku Asasercs ACNONB3OBANNKE, CH-
HONTHKO-CTATHCTHYECKOIO METOja B mOpAfKe, OMHCaHHOM B m. 8.2.1.

,. UccaeoBanust MOCASAHUX ABYX AecaTHiaetdd = moxasannm [17, 24,
21, 30], uto Baxkuylo poan B. fopMupoBaHHA aTMoC(hepHOA HHPKYHS-

_"IlHM ATPAIOT MpOIeccH, HpoHCXoasmue B crparochepe. Hekocropuwe .. .
BO3MOXXHECTH Y4eTa THX.IPOIECCOB s NPOrHo3a samepsanm pex B

BOJOXpaHHANAL TOKA3aHH B padorax [7, 37).
'HanGonee cinpesieleEHO BAMAHAE NPOLECCOB B’ HIKHEH crpa'rocq:epe

{#a yporue Hie), OTPAKAIOMUK HUHTEHCHBHOCTH TPOMOCHEPHHX ‘BOB-
. MYINEHAA NPH MEPHAHOHANBHHE NPeobpasoBaHusiX, YAANOCh YIECTDh

' AJig_NPOrHO3a CPOKOB 3aAMEP3AHAA BOAKCKHX BOJAOXPAHMJIHIL,
. Hns srolt memn ORI BHIOJHEH aHAAH3 NOJA TecfioreHuHana Hiew
Mgl CEBePHHM TNOJIYIIADHEM -B . aBIYCTe,  KOTAA NPOUCXOAMT QCEHHAS

-~ IepecTpoHKa MHPKYMIOOAAPHOTO BHXPA B crparocdepe. [Ipexae Beero,

- < Kapt Hip 38 aBrycT CHEMAAHCh SHaYEHAA FEONMOTEENHafa 1o -
50°¢c. . . 70° c. . uepes 10° mo moaroTe. 3arem W3 SHaueHEN reomos
“TeHyuaZia Ha MEpore H0° c. I, BHYMTANACL SHaYeHHs repHOTeHMUMaNa

Ha wHpoTe 70° . M. Ang KaxRoh AOATOTH. [To 9THM AaHHKM NOCTPOSHM

eXeroxuble rpaHKA PASHOCTH reONOTeHIKANA H 0G06IMEHH AAa IPymm .
JIET ¢ PAHHEMH B HO3{HAMH cpoKaun saMepaamm BOJKCKAX BOROXPa- .

i HHJIH}I[
Anaaus uo.nyqennux rpatbmcon mok43al, 9TO B FOAH ¢ PaHHHME

| CPOKaMH 3aMEp3aHMsa MMeeT MeCTO PesKOoé yBeJRueHHe PASHOCTH Ieo-

ToTeHlHana B pafione 50~—110° B. 4., B TOAW C NO3ZHHMH CPORAMHA
3aMep3auus OHO 3HAUMTENBHO MeHpile. [losromy pafiom, oprammien-
api 50 1 110° 8. o, w-80 'm 50° c. 1., BHOpaH Kak SHAUHMHM. pafioH.

B kauecTse xapaKkTepACTHKH mOAs reonoreHunana Hip B 9T0M pakiore-

B3ATH KO3(pOHIACHTH pasioXeHHS €rc NO eCTECTBEHHHM OPTOTOHAME-
" HHM (yHROuAM. B pesyabTaTe npHMeHEHHS [OHYaroBOf perpeccus
‘HanfoNee 3HAYUMEIMY IS 'CPOKOB _3aMeDSaHHs BOJUKCKEX BONOXpa-
" HHJAIN ‘OKasajach KOsDOHUHEHTH By, Bs, B, u By. TlosToMy ypaBae-

“HHA HINA HPOrHO3a CPOKOB YCTaHOBJeHHA Jle,IlOCTaBa Ha BOJI}KCICHX_

) - BOJI0OXPE@HUAHINAX HMelT ofmull BAK -

\

AD=C_, +C932+CsBa+C4Bi +CsBo (8 18)_ -

* 3HaueHEs Kosq:q:tﬂuuemon C1~—Cs ¥ OTHOIIEHHS S/a NpHEBEASHH

B raba. 8.4.
IIporEOcTAYCCKUE ypaBHeHst nouyqenu o 22~Jle'meuy pany Hab-

Jofenu# ¢ 1957 r., sa Ko'ropmﬁ B l"nnpouemem-pe CCCP HHeJIHCb I

kapTa Hioo.
Taﬁaaqa 84 :
8 l(osqubmmeum ypa.menua (8 18) n snauemm S,-"a ' : i
' Bono:_(panx.nnme Tymr |- G | 6 € |. C. . Cs S,.'_ol
"+ TopswoBckoe - | Kocrpoms | 1,21 | 0,37 | 0,39 }0.37 | 3:20 | 0,74
Kyhi6umencroe !‘Brepxuaﬁ 1,48 0,44 |0,67]0,85 . 4,20] 0,62
cJion . —_ R
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OnpaBsHBa¢MOCTb NMPOrHO30B, HAYAJA JEAOCTABA HA BOJKCKHX
BOROXPAHHAMINAX, COCTABJNEHHHX ¢ NPHMeHCHAEM ONMHCAHHOH METORMKH
¢ 1980 no 1988 r., paBua 75 %. IlpopenenHnil ananus mokasan, 41e -
Jy4lile ONPABAHBAIOTCA AOJTOCPOYHHE TMPOrHOSH sauepsannn BOJO-
XPaHHJUIL AJd PAHHEX CPOKOB 3TOTQ SABJeHHs.

B mocnendee BpeMs B CBASH C OCYINECTBJCHHEM npo,:menuoﬁ ‘Ha-
BHraOHHE IO BOJIKCKHM BOJOXPaHHNAMAM 0cofoe 3HAUEHHE IJIA ee
NA4RHPOBAHAA NPROGPENn AOJATOCPOYHHE MPOTHO3H CPOKOB HACTYN-

- ACHHA xapakTepHOR TonmuEHH asma (10, 20, 30, 40 cMm).

AHa/IH3 CBA3H MeXIY CPOXaMH Hajana AeZOCTaBa H RATAMH Ha-
pacrapus JbAa 4O yKasawHo#i TosmuuHk Ha opexoBckoM B Kyhifu-
IIEBCKOM BOAOXPaHuUAHINax Nokasak [27], uro xosdHuAeHTH KOppe-
JANHH AJAA TONMAHH JbZa jgo 20 cM aosossHO BHCOkH (0,90—0,60),
L GoAbiof 3Ke TOMIHHE OHE NPHOGPETAlOT OTPHIATENBHOE SHade-
ade (—40, —0,60). Taxas 3aKOBOMEPHOCTh OOBACHAETCH PAZABUAEM
B aTMOCEPHHX Hpoleccax, POPMHPYIOMAX STH JBACHEA.

U3 pesysbTaTOB ONMCAHHOTO AHANH3A CACAYET, U4TO CPOKH Hapa-
CTaHus TOMIYHH Jbaa 10 10, 15 cM, T. e. B caMbifl FaYaABHEA HepPHON
JI€ROCTaBa, MOXKEO NMPEACKa3aTh, HCNOAL3YS HX TECHYIO CBASH CO CPO-
KaMH Hadajla JA¢AOCTaBa, NOJb3YACh JAOJATOCDOYHHM "HPOPHOSOM no-
CIeJHHX B KauecTBe MCXomHoTO. A CPOKOB HapacTaHUs TOMIHHLE
abia Ao 20 cM Tagof MOXXOR MOMKeT 06ecNevHTbh TONbKO «rapaHTHii-
HHe» NPOTHOSH PaHHUMA BOSMOXKHHX IpefelioB STEX cpokor. [loxo§-
HBH€ e Pe3yAbTaTH JaeT HCHONL30BaHEE OCHOB METONOB AOJNrOCpOH-
HOT'0 OpPOTHO3A. Hasaja JIeB,OCTaBa AJs NPOTBO3a CPOKOB HApacTaHud
asga [10].

Hos poarocpounoro npornosa CPOKOB HapACTAHHS JEANHOIO Io-
KpoBa xo 20--40 cm paspaloTana cmelnalbEasg MEeTOAMKAa Ha ocAoBE
CHHONTHKO-CTATHCTHYECKOTO Metoa [27].

I

8.3.2. Nporaossl BeceHHero paspymeHns AbAa B OIHIEHRH
OT Hero BOAOXPARHIHL

OcHOBHOA W BauGoJee BaXHON 111 npamnxn tbasoﬁ BECEHHHX Jie-
AOBHX #BJeHHS 'Ha BOZOXPAHHMUINAX sABJAAETCA OUMDIEHHE MX OTO
JIbAA, ¢ KOTOPHM CBA32HO HAa9aJl0 MACCOBOH HaBATallHy M JIeCOCHJ/IaRa.
IlosToMy «BOCCTABOBJCRHe» PANOB TAKHX XAT K paspaoTKa MeTOAOB
X JOJNFOCPOYHOrO NPOTHOSA BEZETCS OT HA¥aia COSLAMHA KPYNHHX
sofoxpandanm {22, 23].

B pafiorax ¢ ycTofMMBHM XxapaKTepoM BeCeHHHX NpPOIECCOB, Ha-
npaMep, B Bocroumofi CHOnpH, cpoXH Hauaja TASHAY H TOJNIHRHA
Abla HOSBOJAIOT ROCTATOYHO ONpPeleNeHHO CYAHTH O CPOKax ouHIe-
HHS BONOXPaHEBJHN OT JbKa. B Kawecrse mpuMepa mpHBeAeM NIONY~
YeHBYX ByJaToBHM 3aBHCHMOCTD CPOKOB OUHINEHHS OTO Jbia NpH-
nnoruHHOR wactu Bparckoro BopoxpaHuanma (Do) OT MakcHMaXbHON
TONMHHM JbAa H . JAATH HAKOHMEHUS CYMMAPHOrO TEMIONPHXOAA KO
Japay 8400 IIx/cm2 (Dzq). YEazaHmH# cyMMapHHH Temaonpaxol Grur

. ompefiejieH KaK MHHMMAJbHH{ B HaYade TafHHA, MOcae BAKONJIeHAS
KOTOPOTO, KaK NPABHMO, MAJNHTENbHHX TEepPepPHBOB B TAfAHHH Jbja HE
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. GuBder. C HOMOMIBIO Houorpauuu Ha pnc. 84 MOXHO COCTABASTS

TIPOrHO3H oWHIMeHns Bparckoro BogoxpaHuaBma co cpepnefi 3a6aaro-
BpeMeHHOCTBI0 23 cyT. Kaue¢TB0o METOAMKH oTpaxaer sHaueHne S/o=
.==0,60. ToYHOCTE NPOTHO30B, ecwec'rBeHHo, yﬁﬂsae'r c ynennqenueu
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~ Haa BODKCKHEX -l_ao.no-
KPAHAMNIL, BAHAHHE KaK
TOAMAEH JIEAAHOTO NOKpO-
Bd TAK H WHTEHCHBHOCTH
TASHH%. B HavdaJbHEHHA ero
nepHON B . 3HAYHUTEABHOH
cTelleHn Y'-IHTHBaeTCH cpe,n- '
el MécquHOH TeMmepa-

Puc.” 84. Homorpaumma aas co- -

c‘raBJl&HHﬁ OporHasa  OYHIICHHA
or Jabja Bparckoro BOROXpAHH-

ol 0 mmma (wapps y amwmml—Toa-
VAV Dy, .

IMAHA SbAg, cm), .

- *rypoﬁ Bos,n;yxa B MapTe. 3aBHCHMOCTb cpoxoa oqmnenaa 3THX BOJO-
 XpanuJHIL OT CPEAHEH MeCAUHON TeMmepaTypH BO3AYXE B MapTe Guutu
 noayvesn ITuorposigem [23]. Ommako ux NpHMeHeHHe He AdeT Xo-
POIINX PesyAbTATOB B CIYTafx PesKOro- HSMEHEHHA XapaKtepa 2 aTMO- .
C(pePHHX TPOLECCOB B aNpeie, :
3a6/aroBpeMeHHOCT . H TOYHOCTD - upomosos MOryr OHTb 3HATH-
TeJIbHO MOBHINEHH, eCcaH y9eCTh ‘H3MEHEHHE aHOMAJIHH TeMIepaTypH
BO3AYXa OT CE30HA K Ce30HY B 3aBHCHMOCTH OT NPEAIIECTEYIOMETo H3-
MeHeHHA XapakTePHCTHKH HOTOKAa TEMJa ¢ loro-safasa. Takum myteM
- (8] moxHO B HauaZe MaPTA ONEHHTHL YCJOBHA NPHTOKA TENAa B CH-
HONTHYECKOM ce30He BeCHH, T. &, B Mapre—amnpedie. -
_ 3a6/aroBpeMEeHHOCTs MO3BOJIAET YTQUHHTH [POTHO3 B CEPENHHE
anpend. YrouneHHe TIPOrHo3a ouMileHHs KyAGHIleBCKOro BOZOXpa-
' HAJAIIA - IPOUSBOAETCA € YIeTOM HABAIOZEHHOK MaxCHUMAaJBHON TOJ-
IUEH AbJA Ry B CYMMH NpeBHMeHRE TeMmmeparypn YA6 (m. 8.1.2)
.3a nepunog ¢ 16 mapra no 15 anpens. [loacuer }, AB BHmojmserca no
. J4AHHM O CPexAedl CYTOUHOH TeMilepaType BO3XYXd MO METEOCTAHUHH
. Kasann. Ypassenue a1, NMPOrEOSa WMEET BHL '

AD=0,257,~0,05 7, A® —10,25.  _ (8‘._19)_ '

s --s*roﬁ saBHCIMOCTH S/c paeno 046 3a6/1aroBpeMERAOCTD
YTOUHEHHS OPOrHO3a B-CpexHeM 15 cyT. '

AHaJormuHas MeTonAKA OOATOCPOUHRX HPOTHO3OBR O‘llﬂﬂeﬂﬂﬂ pas-

L

paﬁo'raﬂa 3¢ npyrnx aon.Oxpanmnm Bomcxoro xacxg.ma, U.auuan-
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CKOTO H Kaxoncxoro Bonoxpananum OllpaleHBaeMOCTb coc'rannennux
¢ ee MOMOMIBIO JOATOCPOUHHX NPorHosos 3a 25 jet 87 %.

* B mocaepume roam B I'mapomernentpe CCCP mia paspaﬁmm
*METOAHKH JOJATOCPOUHOTO NPOTHO3A -CPOKOB YMEHBIECHHS NPOYHOCTH -
JeJAHOTO MOKPOR2 N0 3afaHHHX XAPaKTePHLX SHAYCHRN W OTHIRCHHS
BOIOXpaHuAdm, Bouxckoro Kacxa;(a npaueaeu CHHONTHKO-CTATHCTH~
YecKHH MeTOx.

" C yueroM CKasaMHOIO B 0. 5.4 MeTOA - AOATOCPOMEHIX NPOrHO30B
YMeHbIIeHES NPOYHOCTH JSAAHOrO HOKPOBA Ha BO/DKCKHX BOKOXpaHH-
JAuinax B AATepecax ofecnedeHus NPOAJIeHHONA HaBHTAUuH paspaborar
AN TPex TPapfanHil OTHOCHTENBHOIO pasPymarom.er‘o HATIPSNEH AN
Taomero Asia: p=0,7, 9=05r =021,

- Jlas STOr0 PacCMOTPEEH MOAS AHOMANHE TPHSEMHOTC XABACHHA K
TeMneparypH “Bosayxa (AP n- AT} OTHOCHTEJALHOTC TreOMOTeRNHANA
(AH®). Tlocxepaue, ¢ yueroM NpeAlIecTBYIOMEX uccaegoBanHuk
[28], oueHeHH Kax mo cpeaEEM 3HaueHHAM AHG., 32 SHMEHe. Me-
CAUN, TAK H N0 H3MEHEHHAM TreONOTeHNMala OT MecAla K- Mecsmy.
B pesynprate BHSBAEHH caefylomuae 3 auaugMHe pafioan: 12—60°sB. 4.
68—44° c. w. (Espona) B momax AH3, sa Aexalpb u AHBapE, 30—
110° &.&. 75—50° c. m. (Espasus) ® 130—50° . 1. (Kamaga) B nose
aROMaJiHH RapicEAs sa ¢eBpans, 50° 3. x. — 30° B. 1., 75—50° c. m.
- (ArmagTeRa M 3anafinas -EBpona} B nojle aHOMAJNHE TeMIepaTypH
-3a tespanb. KosdhdpunnenTn pasioxenns sTHX Nonaeli Mo eCTecTBEH-
‘HHM OPTOTOHAJBHHM (YHKURAM KCHOJb30BAHH B KAYeCTBE NPEAHKTO-
poB. TIpu 5TOM; eCTECTBEHHO, A4 PASAHUAHX BOAOXPAHUAMNL AOKasa-
TEJIBPHH H pasHHe XapagTepHCTAKHE aTMOcepHHX mpomeccoB. Tak,
HAUpHMED, YPABHEHHs AAA USHTPAMbHOR YacTH Kyﬁﬁmmeacxom BOAO- -

XpaHRJHINE HMEIOT OGIIHM BHNK ,

ADgy=C.B,+ CsBy, + CiB,, + CuBy, + CoBay+ Co 820y

Tie Bu—_-Koquq:mnnemH pasiioxennus nons AP » deppane. nag Es-
pasHefi; By; — k03 ¢HIINEHTH DPasloKeHHS NOAA 1000 + CPEAHEro
8a jgexalGpp a aaBaps; Ci, Gy, .. C;wxoatbq:nnuemu ypaBHEHHS,
3HaUeHAA KOTOPHX NaHH B Taba. 8.5.

das MekcHAHCKOrO. naeca PHOGHHCKOTO - BOZOXPAHUAHIIA cocras
NpefuKTOPoB HHOH, oOmull B ypasHeHu#l cyexyloumui:

@f = C‘IBSG + 03887 + CaBs. + C‘Bga + CsBQ’ + C@, ) (8.21)

rae By — kooddullnent pasnoxenns moas AP » pespane Haz Ka-
Haxo#; By —— koaddunuenTn 'PasTIOMeHH TOIsS nsueneunn AR

oT Aexalpsa K AEBADIO. :
Jna mpyrux BOAOXPaHRJIAN, NOAYYeHH aHaJAOTHIHHE npornoc-m-
YeCKHe - ypaBHEHHA, B KOTOpHe BXOXST KoshOuImHeRTH pasnoxeHHs

! Ecom paspaGoTKa METOAHKH Bemeres AAA ADYrEX Saxau, TO npoqnocﬁue
XaPaKTEPRCTERH E rpajlalER EX yueubmenaﬁ B XOfe TEARAA JISAAHOTO HOKPOBa
Hoaxui GuTH ApYyTAMH, , .

11 Saxss M . | S '_ .18



' Tadauqa 85

. Kooqntmuuemu (8.20), (8.21) A4 TPOTHOSA CPOKOE uacmuenns sa.u.mux aua'!e;mﬁ
OFHOCHTEALAON HPONHOCTH SOASHOrO DOKPOBA .

Kos'ltbdmunen'r ¥DPaBREHAA - b

. -BogoxpaHsaRue, rpalanHEa i ] -
) . DDPOMEOCTH - - T — - - Sia
. Cy C, - Qs C, Cy - Cs
. Ky#6umescrkoe navane | 0,17 | —0,45| —0,42| —0,34| —1,28} —2,54| 0,69
TasHHS (.@ara cXOZa : . ! - )
CHera) . 1 . U o
9=05 T 0,21 | —-0,43| —0,47| —0,26| —1,82] —2,26 0,66
¢=0,25 - 0,1 | —0,28] —0,43| —0,15| —1,10] —1,63].0,80
Pu&&ucxoe Hagano tas- | 0,59 0,79| —1,25| —0,53| 1,44 —2,62| 0,69
HHA {FaTa CXOXA CHera) : . T :
¢=05 - 0,51 0,671 —1,15| —0,44| 1,41| —I1,86| 0,71 .-
=025 - 0,40 0,67| —1,02} —0,59| 1,52| 2,761 0,74 .

' TeX K€ ueTHpex noJjiefi METEOPOJIOrHYECKAX S/JEMEHTOB B Pa3ARYRHX
€OYETAHARX, COOTBETCTBYIINHX YCACBHAM TASHHSA JbJ2 HA KaXAOM
#3 BOAOXPAHHJKIL,

B peayasrate paccuo'rpenuﬂ noaeh MET&OPOJIOI‘H‘!&CKHX aJIeMeH-
“TOB 38 3HMHHE MecHllH H 38 MapT, KaK HpeAlIecTBYIOUIHE OYHINEHHIO
BOJXKCKHX BOAOXPAHHARN, OHI- Buan.rlen sHayuMHi pafioH, orpaHn-
yeupuft 130—50° 5. 1. u 75—50° ¢; ix. (Kanaza) B nmome AP 3a Mapr.
- Kaxk yxasaHo BHIZe, TOJMIHHA JAbJla CYMECTBEHHO BIHAET Ha CPOK

ouHmenud. [109TOMY .B NPOrHOCTHYECKAE YpABHEHWd, HAPAAY C Kos3d-
(pANHEHTAME Pa3NOXeHHA 9TOTO MOJH, B KavecTRe NPEAHKTOPa BKIIO-
TNeHa MAKCHMaJdbHAA TOJNIHHA JIeATHOrO noxpona k..uc ocpe.nneunasl
,MO AKBATODPHH YYACTK& BOAOXPaHHJAMIA. : -

B kauecTBe npiMepa MpuBeneM ypaaﬂeuue Bast- ueurpa.nbnoﬁ qacTH
KyhOuneBcKoro BOXOXPAHHIHLA:

AD,,= 0,488, — 0,458, — 0,968, — 0, Ilkmm — 0,96, (8.22)
Tlokasateab 3 (eKTHBHOCTH 5TOTO ypaBHeRua S/o=10,66.
: 3a marb JeT NPHMeHEHHA ONHCAaEHOA MeronukH (19831987 rr.)
- TIPOrRO3H CPOKOB YMeHBbIHCHHA NPOYHOCTH JEAAHOrO IOKPoBa A0 34~ .
AaHHHX SHa9eHHA B OUHIICHHA 070 i - BOJIKCKHX BOAOXDaHH/IALY
onpasiajuch Ha 84 %.

-8.4. TounocTs H- Hainejxuoc'rb'
I{OJIPOCDO']HHX J€AOBHIX NPOTHO3OB.

l'Ipn H3N0KeHHH Me*rogxon ,no.nrocpoqnux npornoson cpoxoa samep--.'
_3am~m ¥ 0CBOGOXIeHHs OTO JbjIa PEK H BONOXPAHHAMI MH HPEBOAANH
. HEKOTOpHe CBeIEHH:A, XapaKTEPHIYIOMHE CTeNeHb HAACKHOCTH STHX .
‘miporeosoB. CiefyeT HMeTb B BHRY, YTO H3JOXKeHH HaHOOJee yCHEHIHO
TIpuMeHAEME® METOIH, OCHOBaHHEIE, KAK NpaBHIO, HA AOCTATOYHO
- «pu3HYECKE ACHHX H CTETHCTHIECKA YCTONYHBHX 3aKOHOMEPHOCTAX Pas-"
‘BHTHS aTMOC(HePEBIX mpoLeccos, odycnonxmaalomnx JefoBHE SABCHHA,
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. BHsABJeHHe TaxHX 3akOHOMePHOCTEH H KOJHYESCTBEHHHX XapaKre-
_PHCTHK aTMOC(ePHHX NOPONECCOB, KOTOPHE MOMHO YCHelIHO HCHOJb-
30BaTh B KayecTBe NPeNUKTOPOB, — AeJ0 OYeHb TPYAHOR, Tpelylomee
XOpoilero 3HAHHA OCHOB METEOPOJNIOrEH, OOuIeH ITHPKYIALMH aTMO- -
cepH, MeToA0B -ZOATOCPOUHHNX HNPOTHO30B NOroas. . QAHaKo ¥ IpH
BHAOJHEHHH STHX Tpe(GOBaHHN AaNeKo He BcerAa MOryr OHTh NOAY-
geHH YOOBJETBOPHTENALHKEE PesyabTATH

MHoxecTBeHHOCTD ‘haKkTOPOR, BAHAIOIIHEX HA CPOKH AeAOBHIX ‘ABJES-
EHA ¥ ofycaoBnnBalomae -HX aTMocthepdbe NpPOLECCH,  BLI3HBaET
CTpPeMJIEHEe K BBEIEHHI0 B HPOTHOCTHYECKHE YPABHEHHA BO3MOXHO
Gonumiero gmcaa NMpejHKTopoB. B TO Xe BpeMs pAAH HabaomeHHE
HEBEJIHKH, H YBEIHUCHHE YHCJIA NPEAUKTOPOB BEET K HEYCTORIMBOCTE
ypapHernkf. CrpeMsach IpeooNeTh 9TH TPYAHOCTE, HHOTIA HPHOEraoT:
K IOBTOPHOMY PasfIOXKEHHIO BCEX BHISIBJEHHHX NPEAHRTOPOB MO TAaB-
HHIM KOMIoHeHTaM. Tako# npmeM nosRojser ckarh HEQOpMalHMIO, HO
MeIlaeT BOSMOXHOCTH (HSHYeCKOE HHTePNPeTANHY BHABJEHHHX NPO-
THOCTHYECKUX 33aBHCHMOCTEH.

Caenyer npexynpefuts TakKe OT PACIPOCTPaHEHEON OI.IIHGKH, BO3~
HEKaiolle#f KOrma cTpeMAachk NMOJYYHTb- HanGodee TOUHHE JOKAAbHHE
SaBHCHMOCTH, CPOXKH JeAOBHX ABAcHAR ¥y cocennnx NYHKTOB CBA3H~
BaIOT ¢ PASARTHHIMH XAPAKTEPHCTHKAME aTMOCHEPHBIX. IPOUECCOB, OT-
HOCS TakuM ofpasoM JOKaJbHHE OCOGEHHOCTH fBJIEHHA 3a CUET Ma-
Kponponeccos B atMochepe.

HakoHen, ecim YAORAETBODHTEAbHAS NPOrHOCTHYECKAS 3aBHCH-
MOCTb MOAYYeHa, HEOOXOKHMO NMOMHETB, MTO TOYHOCTh- H HANEXHOCTL
ee, KaK NPapHJO, HE BHICOKE H He MOTYT OOSCNEUHTh eXEeronHo co-
CTaBjleHHe YAOBJETBOPHTEALHHX JOJATOCPOYRHX NPOTHCSOB JENOBHIX
ANennl. AHOMAZLHHA XapaKTep PasBUTHS aTMOCGEPRHX NPONECCOB
B OTAeAbHHE, MYCTh HEMROroUnc/AeHHES, TOIH NPHBOXHT K KAUCCTBEH-
HHM OMIH6KaM MPOTHO30B AMA pPeX HeJHX KPYNHHX reorpadnieckux
_PETHOHOB.

Ofmas onpasALBAEMOCTE XOJITOCPOYHHE JEAOBHX NMPOrHOSOB AAT
per n wopoxpauuaum Cosercroro Coloza aa mocsienene 25 wer co-
craruna 79 %, B TOM UHCJE TPOTHO30OB OCSHHHX JICAOBHX ABJeHAH
75 % u Becennnux 82 %, T. e. B cpezHeM Ea 18 % BHe onpapanBae-
MOCTH KJHMATHYECKHMX «IPOTHO30B KO HOPMEY, YTO TOATBEPKAAET
3HAYATENBHYI0 3GeKTHBHOCTD AOATOCPOYHEX NMPOTHOSOB, _

B T0 e BpeMs aHAJH3 NOKA3aJ, 90 JHNL B 2/3 cliysaes paHHEX
u 1/3 nosanux 3aMep3aHEfl H BCKPHITHH HX CPOKH GHNE npelcKasaHs
npaBMABHO. B OTAe/IbHHE CE30HH ONPaBABIBAEMOCTH OCHOBHHX NpO-
rHO30B cocTasisna 45—60 %, T. e. BCA COBOKYNHOCTb MPOTHO30B OHIa
HeYIOBJICTBOPATENLHON. 3HAUATENRHYI0 U&CTh HEYAAUBHX NPOTHO30B
yAaBaAOCh YTOUHATE. 3a nocAexnue 10 jer onpanmaemocrb ¢ yueroM
yrounenufi exeroano mpepumiana 80 %.

Orclona BaANa Heo6XoRWMOCTb, HapAAy ¢ ycoaepmencmonanueu
OCHOBHHX METONOB AOJTOCPOYHHX JIEKOBHX MPOrHOSOB, YAGNSTH 0CO-
Goe BHUMaENe PaspabOTKe METOAHKH HX YTOYHEHHA ¥ IIHPOKOMY BHe-
APEHHIO B NPAKTEKY METOAOB KPATROCPOSYHHX NPOTHOSOB, IPHMEHEHHe
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