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NPEANCIIOBUE

TTpakTHKYM TOATOTOBIEH B COOTBETCTBHH C IPOrPaMMOI Kypca
«ABunarmonHas Meteoponorus». OH cogepxut 15 nmabopaTtopHEIX pa-
60T, CrpyNnIMpoOBaHHEIX B JIBE 4acTH: 4acTh 1 «Bnusuue mapamerpos
atMocepsl Ha HapamMeTphl [OJIeTa BO3AYNIHOTO cyana» (paborel 1-11)
u vacth 11 «Mereoponoruyeckoe oGecnequHe rpaxch;chxon aBua-
mum» (paboter 12-15).

Kaxas nabopaTtopHas paboTa BKIIIOYAET ONKCAHUE, KpaTKHe Me-
TOAMYECKHE YKA3aHUA IO €€ BBHINOIHEHUIO U PEKOMEHIOBAHHYIO JTUTE-
parypy. Bce nmaGoparopnpie paGoTEH - BEIHOJHAKOTCH TPaAUIMOHHEIM
c11ocoboM, OmHAKO psAn paboT MOXeT OHTH BEHIIONHEH C IIOMOINBIO
OBM. R ‘ S
YacTr mabopatopHEIX paboT (paboter 2, 5-11, 13) MoryT GBITE HC-
NONL30BaHbl IPX IPOBEACHAN 3aHATHHA CO CIymareaMu (axyIbTeTa
HOBBINICHHA KBATHQUKALWH.

Iems npakTMKyMa — OCBOCHHE pa3)1€JIOB aBPIaIlPIOHHOPI MeTeopo-
JIOTHH ¥ NIpHOOpEeTEHNE IPaKTHIECKUX HABBIKOB METEOPOIIOTHIECKOr0
obecrieyeHus TTONETOB BO3TYLIHEIX CYIOB. S

ABrop OnaromapeH OTBETCTBEHHOMY PEXAKTODPY, PELICH3CHTaM,
a TaroKe PYTMM NPEnojaBaTelsaM U COTPYIHUKaM Kadenpsl MeTeopo-
JIOTMYECKHX NPOrHo30B Poccuiickoro rocyapcTBEHHOIG THAPOMETEO0-
POTIOrMYECKOro YHHUBEPCUTETA 33 DSl LIEHHBIX 3aMeyaHuil, crocober-
BOBABHINX YIIYYHOICHUIO PYKOHHCH.



I. BAINSAHUE NAPAMETPOB ATMOCO®EPDI
HA NAPAMETPbI NOJIETA BO34VLUHbIX CYAOB

JlaboparopHas pabora 1

AHanmn3 OTK/IOHeRHI napamMeTpoB aTMocgepsi
OT CTaHAAPTHbIX 3HAYCHHH

Llens pabotel: W3yuuTb NapaMeTpbl CTaHAApTHON aTMocdepbl
(CA), npno6pecTy HaBbiKU B NOCTPOEHUU KPUBOK
cTpatndmkaummu atMocdepsl U B MCNOMb30BaHUK
ee Anst OLEeHKN OTKIIOHEHUI TeMnepatypbi U Bbi-
COTbI M3063pW4€CKVIX NOBEpXHOCTEN OT CTaH-
[ApTHbIX 3HAYEHUN.

HMcnonb30BaHMe JAHABIX CTAHAAPTHOM aTMoceph
[IPH METEOPOJIOrHYecKoM 00ecIeYeHHH M0JIeTOB

Tonets BosxymHEIX cynoB (BC), ecrecTBeHHO, IPOUCXOAT B aT-
Mocdepe, U H03TOMY B OONBIIOH CTENEHH 3aBHCAT OT €€ CTPOSHUA U
XapaKTePUCTHK.

IIpy BEIMOJMHEHUH a’POAMHAMHUYECKHX pacquOB IS Pas3iTMIHBIX
ycroBuii atMocdephl M CpaBHEHMH pe3ynbTaToB ucubiTanui BC Bo
BCEM MHpE MONB3YIOTCA YCIOBHOH OCpEIHECHHOH CTaHHApTHOH aTMo-
chepoii (CA). o

Cornacuo cymectByomemy ceiiyac I'OCTy cranmaprHas aTMo-
cdepa xapakTepu3yeTcs ClIeAyOMUMH IIapaMeTpaMHu:

— TeMmepaTtypa Bo3Qyxa Ha ypoBHE Mopia fo= 15°C =288 K;

—  BEPTHUKAJbHBIH IPaIUCHT TEMIIEPATyphl BO3AyXa ¥:

10 BEICOTHI 11 kM ¥ = 6,5 °C/xm;
Bciuoe 11 -20km v = 0;

arMocepHOe JaBlIeHHE Y 3eMJIH Ha YPOBHE MODSL:
po=1013,25 rlla = 760 MM pT. CT.;

— WU3MEHEHMe JABIICHHS C BHICOTOH IIPOUCXOIMUT HO ypOBH}I 11 xm
IO 33aKOHY MOIUTpOmHOM arMocdepsl, a B c¢noe 11-20 kM — 10 3aKOHY
H30TepMIrdecKkol arMochephl (cMOTpH yueOHHMK 1o 0bmmel MeTeopoIorun);

— OTHOCHTEIbHAs BII2)KHOCTh BO3JyXa Ha Bcex BeIcoTax R =0%);




— BETEP Ha BCCX BBICOTAX — mmuﬂb,

— CKOpOCTH 3BYKa OmpeenieTcs Mo (bopMyne a=20 05\/_7—’ rae
a — CKOpOCTh 3ByKa B M/c; T — TeMmeparypa Bo3gyxa B K.

Brimie mepeumciieHB], €CTECTBEHHO, Jajleko HE BCEe NMapaMeTphl
craHgapTHoi atMocdepsl. Bce monpo6HOCTH MOXHO HAHTH B COOTBET-
creyromieM I'OCTe, koTopeId JaeT pacmpeneneHHE XapaKTEpHCTHK
CTaHZAapTHOM aTMoc(epsl DO TaKMX BBICOT, TA€ aBHALMA €le HOJTOo
nerats He Gyner (bomee 100 xM). Yka3aHHBIE mapaMETPhHl ABIAIOTCA
Hanﬁonee BAXXHBIMHU C TO'-IKI/I. 3peHHA OUCHKH HX BIIMSHUA Ha IIapaMeT-
PBI IojIeTa BO3MYNIHBIX CYHOB.

CranpaprHas atMocgepa Jamie BCEero ncnonssyercx piost: pemeHnﬁ
3a7a4, CBA3AHHBIX C MEPEXOAOoM OT daKTHIeckd HAOIIONAIOMUXCA aT-
MocQEpHBIX YCIOBHI K CTaHAApTHBIM, M 33J1a4, CBA3AHHEIX C y4eTOM
OTKJIOHEHHs (PAKTHYECKHMX YCIOBMM OT CTaHAAPTHBIX IJIS MOMydEHHS
pealbHBIX 3HAUeHUH HHTEPECYIONMX YCIOBHIH 1 IIapaMeTPOB.

-3aja4u TNEpBOro BHAA HAa3bIBAIOTCH NPHBEICHHEM peE3yJILTaTOB
JIETHBIX HCTILITAHUI BO3AYIIHEIX CYZOB K CTAHAAPTHBIM YCIOBHAM. 3a-
add BTOPOTO BMZIA CBA3aHBI C yYETOM BIHSHHSA METEOPOJIOTHYECKHX
IapaMeTPOB. HA IOJIET BO3AYIIHOIO CyHA H HA ITOKa3aHMA HEKOTOPBIX
a9pOHABMTallMOHHBIX IPHOOPOB.

KonrponsHsie Boripocs!

1. YeMy paBHa TeMIlepaTypa BO3AyXa y 3¢MJIH B CTAHAAPTHBIX YCIOBHAX?

2. Kak u3meHseTca TeMieparypa Bo3yXa ¢ BEICOTOMH B CTaRAapTHOH aTMocdepe?

3. Kakas Temmeparypa BO3AyXa B CTaHAApTHOH aTMocdepe JODKHa OBITH Ha BBHICOTE
10000 m?

4. Yemy paBHO aTMOCEPHOE FABICHHS Y 3¢MIIH B CTaHAAPTHOM aTMocdepe?

5. YeMy paBHa BIaXXHOCTB BO3/{yXa Ha BRICOTE 3 KM B CTaHAapTHO#H arMocdepe?

6. UeMy paBHa CKOpPOCTB BETpa B CTaHIapTHOH atMocdepe Ha BhicoTe 11 km?

7. Iloxanyt¥icta, ompeReMTe TeMIepaTypy BO3INyXa B HIKHeH crpa'roccbepe B CTaH-
~ BApTHBIX YCJIOBHSX.

Marepwansi 4ns paborsi

1. brank a3posOruIecKoi uarpaMMeL.
2. TanHBIE TEMIIEPaTYPHO-BETPOBOr0 30HAMPOBaHUA aTMOC(IEPHL.

PemMeﬂnyeMan smnreparypa

1. Bozamxun O.I'. OcHOBHI aBHAIMOHHOMK MeTeoponorun.— CIIG.: Uzn. PTTMY, 2009.
—338¢.

2. Taﬁnmm cfamxépmon armocéepsr (TOCT 4401-81). — M.: Toccranzapr, 1981.- 43 c.
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ITopsaox BeINONTHERNST PaboTbl

1. Ha GnaBke a3pOJIOrHYECKOH AMATPAMMEI IIOCTPOMTE KPUBYIO
CTPaTHUKAIUK Il MUHMMAILHOH (apKTHYECKOH) M MAaKCHMAILHOH
(Tponuueckoit) cTaBIapTHON aTMOoCdephl. :

2. C noMompb0 a3pOIOTHIECKOH JHarpaMmbl onpenen-m’s BHICO-

Ty (¢ TounocTrio 10 0,1 kM) u Temnepatypy (¢ Tounoctsio 10 0,1 °C)
IUIS OCHOBHBIX M306apudeckux nosepxHocrel or 1000 o 100 rila.

3. - Ha 6naHke adspoJOTHYECKOH qHarpaMMe! 10 JaHHBEIM IPHIIOXKE-
HHS TIOCTPOUTE KPHBEIE CTpaTU(QHKAIMK aTMOChEpE! U1 I[yHKTOB, yKa-
3aHHEIX - IpenofgaBareneM. 110 MOCTpOCHHBIM ' KPHBEIM OTIPEHEINTE OT-
KJIOHEHHS TEMIEPAaTyPhl BO3XyXa M BBICOTH! OT CTaHIapTHHIX 3HAUCHUI.

Merognueckne yKasaHns

1. Kpusrle crpatuduxamuu arMoceps! AN apKTHYECKOH H
TPONHYECKOH CTAHAAPTHOH arMocdepsi CTPOATCA Ha G1aBKe a3pOoNoru-
YEeCKO# JuarpaMMEl ¢ HCHOJB30BaHHEM JaHHBIX Tabn. 1.1, B xoropoi
NPHUBEEHE! OTKIOHEHH TEMIIEpaTypsl MaKCHUMalnbHOH M MHHHMAlb-
HOH ‘CTaHHAapTHOH arMocdephl 0T CTaHNapTHOH aTtMocheps (FOCT
4401-81).

Tabnuya 1.1

OTK/IOHEHHS] TEMIIEPATYPLI BO3AYXA OT CTAHAAPTHOM A1 MaKCHMAILHO
H MUHHMANBHOH CTAHAAPTHOH aTMocthepsl HA Pa3HBIX YPOBHAX

H, 0 5 7 5 11
TMBKC_TCAy °C 19 17 17 17 i . 17
TMHH— TCA: °C —44 -17 -13 —9 -3

2. C nbmomr;}o Onanka aaponqueCKof/i JHarpaMMel, ndnonbsyx
CTaHJaPTHYIO KAy BHICOT H CTaHJIapTHYIO cTpatudukanmio, 3amoi-
HHTH Tabn. 1.2,

Tabnuya 1.2
TemitepaTypa 1 BbICOTA OCHOBHbLIX H300apHIECKHX NOBEPXHOCTEH
AJA CTAHAAPTHBIX YCJI0BHIl
p,rHa [1000 | 925 | 850 | 700 | 500 [ 400 | 300 | 250 | 200 | 150 | 100
Tca, °C ’
Hea, xm : : il

3. Ha Gnamke a’poiIOTHYECKOH “JAHarpaMMBl ITOCTPOUTE KPHBEHIE
crpatudukanyn arMoceps! Ul IMyHKTOB, YKa3aHHBIX IIPENOZaBare-
jaeM. ' ' ‘
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OTKIIOHEHHUS TEMIIEPATYPhl ¥ OTKIOHEHHMA BBICOT OT CTAHIAPTHHIX
3HayeHUH ONpEIEIUTh IO a3POIOTHIECKOH AuarpaMMe 1o gopMyam

AT =Ty~ Tea, (L.1)
AH=H¢-HCA, : (12)

rae AT u AH — COOTBETCTBEHHO OTKJIOHEHHS TEMIIEPATYPH! U BEHICOTHI

.OT CTaHJAPTHEIX 3HaueHui; Ty u Hy— daxTHueckas TeMmeparypa u Bbl-

coTa u3obapudeckoif MoBepXHOCTH; Tca U Hea — TEMIIEpATypa M BHICO-
Ta H306apHYECKOH IOBEPXHOCTH B CTAHAAPTHBIX YCIOBHAX.

Pe3ynbTaThi pacyeToB NMPEHNCTaBUTH B BHAE Tabmuuei, Gpopma Ko-
TOpO# yKa3aHa B Ta0m. 1.3. »
- Tabauya 1.3

palla | Hy xm Ty, °C Hea,xM | Tca,°C AH , kM AT, °C

OryerHbIfi MaTepnas

1. BaaBK a3poJOTrHYecKOl AHarpaMMBI C HAHECCHHBLIMH KDPHBBI-
MH CTpaTH()UKAKH I MAKCUMAILHON M MUHHUMAJIBHOM CTaHAAPTHOM
arMoc(ephl, a Takoke KPUBBIMH CTPaTU(UKAHM U1 IyHKTOB, YKa3aH-
HBIX IIPETIONIaBATENEM.

2. IlpencraBneHHas Ha OTHENbHOM imcre Tabm. 1.2 co 3Hade-
HHSMH TEMIIEPATYPH! H BHICOTHI HA OCHOBHBIX n306apnqecxnx HOBEpX-
HOCTSIX JUIS CTAHAAPTHBIX YCIIOBHI.

3. TpencraeneHHas Ha OTHENBLHOM JIMCTE Taﬁn 1.3 ¢ maHHBIMH
06 OTKIOHEHUAX (HaKTMIECKHX 3HAYEHHH TeMHepaTypm M BBICOTHI OT
CTaHapTHEIX.

Ilo cyru mena, 3anonHss Tabn. 1.3, HeoGXOMMMO M3 DPUIOXKEHHA
IepenycaTh CToNbuBl 1-3, MCIONMB3YsA A3PONOTHYECKYIO Auarpammy,
3amucarh CTONGNB 4 1 5, & 3aTeM PACCUUTATH O IPHBEACHHBIM BEIIIE
dopmMynaM 3HaueHHA OTKIOHECHMI, HEOOXODMMBIX I 3aIlOJHEHMSA
IBYX MOCIEIHUX CTOJIOIOB.



TTPUJIOIKEHNE

JaHHbie pagno3oHAnpoBarng aTMocdepsi

Bapnanr 1
Mocksa, 9 94 9 cenrabpa Boeiixono, 9 4 18 noalpsa
p,rlla” H, xm T,°C .p,rIa Hxm | T,°C
. 990 0,2 10,0 982 0,2 -3,1
920 . 0,8 3,7 , 888 1,0 7,2
850 14 -1,6 833 1,5 -10,1
726 2,7 —6,7 ' 700 2,8 —20,7
537 5,0 -16,5 ‘ 597 4,0 252
469 6,0 —20,4 519 5,0 —26,3
400 7,2 —28,7 390 7,1 —39,3
307 9,0 -42.4 300 8,7 =53,9
264 10,1 —49,7 288 90 | 557
207 11,7 —55.9 245 10,1 —64,8
166 13,3 —49,5 200 11,2 —65,0
177 12,0 —63,0
169 12,2 —63,7
Bapnanr 2
Cmonenck, 3126 despans - Bonorna, 3 4 15 auBaps
p,rlla | H,xm T,°C . p,ta H,xM T,°C
998 . 0,2 -6,1 - 1002 0,3 -19,5
883 1,1 -8,5 968 0,4 -8,3
850 | 15 -7,9 <879 - 1,2 - 82
767 2,2 ~12,5 851 1,5 -9,9 -
700 . 30 -10,3 ‘ 774 2,2 -13,9
603 4,2 =174 v 721 2,6 -16,5
500 5,5 26,5 v 703 3,1 —18,3
426 6,7 —34,1 505 5,5 —34,1
405 7,1 =379 | 398 - 6,9 44,7 -
297 9,0 —54,1 -304 89 —56,9 -
246 10,1 —62,3 271 9,8 -60,5
222 11,1 —64,7 253 10,1 —60,5
193 11,6 —62,1 214 10,5 —60,5
148 13,3 —58,3 195 114 -59,3




Bapnanr 3

Teeps, 3u 26 depans

p,rlla H, xm T,°C
1016 0,2 =7,7
853 1,5 -17,3
835 1,7 —15,1
799 2,1 —-15,5
756 2,5 —15,7
697 3,1 18,9
503 5,5 —37,9
398 6,9 —45,7
300 8,8 ~55,5
270 9,1 57,1
257 9,8 —59.9
249 9,9 =59,7
195 11,3 —=56,3
Bap#nanr 4

Pocms-na-l[ony; 34 26 denpana

p,rlla H., kM T,°C
1014 0,2 -6,3
972 0,4 -93
949 0,5 —4,1
893 1,1 -8,1
877 1,3 59 -
851 1,5 —6,1
700 3,0 -13,7
620 3,9 -21,9
584 4,4 -22.4
505 5,4 —28,3
397 7,0 -37,4

- 299 -8,9 —532
249 10,1 =599
195 11,5 -59.9
147 13,3 —58,7

Omck, 34 15 anpensn

p,rlla H,xm T,°C
937 0,3 14,7
887 1,1 9.8
851 1,5 4,6
798 . 2,1 0,7
705 3,1 —8,7
501 5,6 —243
400 7,2 -36,3
298 9,1 -51,9
250 10,4 -59,1
202 11,6 —66,5
149 13,4 -61,3
Camapa, 34 15 mapra
p.,rlla H, xm T,°C
1003 0,1 -7,3
-~ 985 0,3 -5,7
907 0,9 =53
851 1,5 -7,1
788 2,2 -9,3
705 3,1 ~-13,5
616 4,1 -17.9
535 5,2 —24.3
500 5,5 -27,5
462 6,2 -31,1
403 ~ 7,1 —38,9
299 9,0 -52,1
287 9,5 —54.9
247 10,2 -58.,9
195 11,6 -59,1




BapuaHnr 5

Hoeocubupcek, 3u 12 deBpans . Boarerpan, 3u 15 nexabps

p,rla H,xm T,°C p,rlla H, kM T,°C
999 0,3 -15,9 1033 0,0 -24,5
910 1,2 -13,1 1000 0,3 -13,7
853 1,5 -16,1 993 0,4 9,3
702 29 | 235 950 0,5 —4.,9
606 4,1 28,3 852 14 -17,1
498 5,4 —36,7 827 1,7 | -10,5
426 6,5 —45,5 703 3,1 -17,5
400 6,9 —48,1 513 53 -32,9
319 8,7 —55,7 501 5,5 -33,5
295 8,8 =557 438 6,6 -40,5
288 9,5 —55,9 398 7,0 -44.9
249 9,9 —57,1 303 8,9 —583
206 11,0 —53.4 284 9,5 —60,5
197 11,2 - 54,7 247 10,0 —61,7

201 11,4 —-60,5
Bapwnanr 6
Tam6oB, 34 1 peppann Open, 34 12 derpansn

p,rlla H, xM T,°C p,rlla H,xm T,°C
1000 0,2 -5,3 1026 0,0 21,9
902 1,1 —10,9 1001 0,3 -10,7
894 1,2 -113 923 0,8 =5,1
853 1,5 -6,1 847 1,5 7,1
744 2,5 -8,9 764 2,3 -93
702 3,0 -11,1 695 3,0 145
641 3,7 -13,7 505 5,5 - 292
497 55 -25,7 402 A - =39,7
432 6,6 —32,7 300 8,9 —55,5
399 7,1 -37,1 251 10,1 —62,1
335 8,6 —48,3 241 . 10,4 —63,2
294 9,1 -53,9 198 11,5 - =643
249 10,2 61,5 167 12,6 —59,3
237 10,7 —63,3 147 13,2 —59,3
196 11,5 -61,3
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Bapwuaur 7

Apxanrennck, 3u 15 mapra

p,rlla H,xM T,°C
1017 0,0 =129
1000 0,3 —8,7
905 1,0 —6,3
850 1,6 -10,5
704 3,0 =177
632 3,7 —20,9
551 4,8 -27,1
497 55 -31,3
398 7,1 —42.5
302 8,9 =577
296 9,2 —58,7
250 10,1 —61,9
239 10,7 —62,5
Bapwnanr 8

BapnayJ, 34 19 mapra

p,rlla H,xm T,°C
1000 0,2 =71,5
967 0.4 9.5
943 0,6 —4,1
891 1,0 —6,5
874 1,2 73
850 1,5 =75
801 2,0 -10,3
755 2,5 —10,7
700 3,1 -13,7
604 42 21,7
500 5.4 =273
407 7,0 —38,5
305 8,9 —54,1
251 10,1 —59,2
203 11,5 —58,7

Kypek, 34 12 dpespans
p,rlla H,xMm T,°C
1007 0,0 =3,3
1002 0,1 =3,7
897 1,0 —4.3
851 1,4 —6,1
818 1,8 —4,3
755 2.4 )
701 2,9 —9,7
657 3,5 —18,8
642 3,8 —18,5
503 5,5 23,1
400 7,1 —35,3
300 9,0 —52,5
250 10,2 61,2

Tomcek, 34 2 anpenn
p,rlla H, xm T,°C
996 0,3 -11,5
913 0,9 -1,7
853 1,6 9,7
803 1,8 -10,1
778 2,7 -11,5
701 3,0 —-16,5
625 3,9 -21,1
579 4,5 253
500 5,5 -32,7
396 7,0 —43,9
364 7,7 —48,5
297 8,9 56,1
249 10,0 —60,5
226 11,1 63,8
195 11,5 —58,5
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Bapwanr 9

Hogropona, 31 19 mapra Axytek, 34 2 anpens

p,rlla H,xMm T,°C p,rlla H, xm T,°C
998 0,3 1,7 . 998 0,2 ~10,3
975 0,5 —6,5 985 04 —6,3
947 0,6 —4,1 884 1,1 8,5
922 0,7 -5,3 851 1,5 94
849 1,5 —8,5 828 2,2 -9,9
795 2,6 -11,4 781 2,5 -11,4
700 3,0 -16,9 758 2,8 -11,7
695 3,1 -17,3 700 3,0 -14,9
582 4,5 —24.9 618 4,0 —20,5
505 5,5 —33,7 503 54 —-30,7
463 6,2 -37,5 402 7,0 —41,5
397 7,0 —43.9 300 8,9 —53,7
298 8,9 57,0 252 10,1 =57,5
250 10,0 —62,5 198 11,5 -57,1
207 11,4 -59,9
Bapnanr 10

Mypmancek, 34 19 saBaps Kanununrpazn, 34 20 mapra

p,rila H,xw | T,°C p,rlla H,xm T,°C
1020 0,0 —6,7 997 0,2 7,1
999 0,2 -7,9 935 0,6 —11,1
853 1,5 —8,7 920 0,9 —8,5
802 1,8 —-9,8 887 1,2 —8,5
699 2,9 -11,5 850 1,5 —9,7
613 4,1 —20,3 831 1,6 -10,3
497 - 55 27,5 703 3,0 -13,1
442 6,5 —32,1 670 3,3 —-15,5
397 7,0 —39,6 648 3,6 —-15,5
362 7,9 —44.,8 498 5,5 =217,7
295 9,0 ~52,1 404 7,0 38,8
250 10,0 —58,2 300 8,9 -~54,1
204 11,5 —63,9 249 10,1 61,1
151 13,3 —57,7 197 11,5 —60,9

153 13,3 —58,7

12




Jlaboparopras pabora 2

HAcrionnb30BaHne as3posIorHIECK: O gmar; PaMMbi
A/19 aHa/In3a yCI'IOB”I"I’ norogsi
B yeJ1ax MeTEopOoJIOrHYEeCKOro obecreyeHns1 aBuaLnm

LUens paboTbl: HayunTLCA NPaBULHO COCTaBNATL U 0bpabaThiBaTh
asponornyeckylo avarpamMMy U ymMeTb €0 Monb30-
BaTbCA AN OLEHKU MOrofHbIX YCNoBuit B Uenax
METE0POIornieckoro obecneyeH1s aBuaLiMn.

Haznayenue u onucanue A3POJIOTHYECKHNX JHATpaAMM

Bonbmryro moMoms CrenMaIucTaM MeTEOPOIOTHYecKoi Ciy 65l
IIPH aHANIN3€ CHHONTHIECKHUX IPOIECCOB M IPOTHO3¢ OTHENBHBIX Me-
TEOPOJIOTMIECKHX BEJIMUMH ¥ ABJIICHUN NOTOABI OKa3bIBAeT a3pOJIOTH-
Yyeckag guarpamMma. OHa JaeT HarTLAAHOE IPEACTaBIIEHHE O paclpere-
JICHHH II0 BEPTHKAIM TEMIIEPAaTypsl BO3AyXd, BIaXKHOCTH M BETpa.
C noMonibio a3poTOrudecKoil quarpaMMbl MOXKHO OIPEAETHTEH TEpPMO-
IOVHAMMYECKHE XapaKTEpPHCTHKH BO3AYIIHOH MAacChl, PacCIOEHHOCTh
obnagsocty, nonoxenue GPOHTANHLHOTO pa3felia Hal IyHKTOM 30H M-
poBaHuA U Ap. Adponorudeckas quarpaMma I03BOJSET TakKe IPOrHo-
3UpOBATE BO3MOXKHOCTh BO3HMKHOBCHHA KOHBEKTMBHBIX SBIICHHH, 006-
Je[CHEHUA BO3MYIUHBIX CYIOB, MaKCHUMAIBHYIO TEMIIEPATypy BO3LyXa
H IPYTHE XapaKTEPUCTHUKHU. '

Bce nocTpoenns Ha a3poJorHyecKoil THarpaMMe M pacdeTsl ¢ e
IOMOIIBIO, KaK IIPaBHIIO, HE 3aHMMAlOT MHOI'O BpEeMEHH, O3TOMY IIH-
POKO MCHOJIB3yETCs Ha IpakTHKe. B Hacrosmee BpeMs NPHMEHIIOTCS
TpH POPMEL a3POTOTUYECKOM AHATPaMMB], OfHA B3 KOTOPHIX IIOCTPOEHA
B IPAMOYTOJILHOM CHCTEME KOOPAMHAT, & IBE JPYTHX — B KOCOYTOIBHOM
cucreme KooppuHar. Hacrosmas nmabGoparopHas paGoTa mpemycMmaTpu-
BaeT NpPOBEIEHHE BCEX MOCTPOSHMIT M PacueToB Ha 6GIaHKe asponoryye-
CKOM TMarpaMMBbl, IIOCTPOEHHON B IIPAMOYTOILHOM CHCTEME KOOPIUHAT.

PesyneTarhi TeMnepaTypHO-BETPOBOIO 30HIMPOBAHKS aTMOCHEPHI
pa3IMyHbIX ITyHKTOB, 3akoxupoBaHHsle kogoM KH-04, moctymaror Ha
AMCT (AMII). ITo 3TMM O2HHBIM BHA4al€ HAHOCATCA PE3YJbTATHI
30HUPOBaBMA aTMOcdeps! Ha GNaHK a3pOJOTHUECKO JMarpaMMbi,
a 3aTeM BBIIONHACTCA MX aHAIM3. .
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KoHTposibHbIe BONpocs!

1. PackoaupoBaTh JaHHbIE TEMIIEPATYPHO-BETPOBOTO 30HMPOBAHHA aTMOCHEpHI, 3a-
koxuposannbie kogoMm KH-04 (naHrbIe BEIIAOTCA IpenogaBaTeieM).

2. Kak ompenensercs ypoBeHb KOHZEHCALMH H YPOBEHb KOHBEKIMH IIO adpONOrH4e-
ckoit mHarpamme?

3. Kax omnpegessiercs TOMIHHA KOHBEKTHBHO-HEycToiunBoro cnosx (KHC) mo aspomo-
rHYecKoi quarpamme?

4. Kak C IOMOUIBI0 adPONIOTMYECKOH AHarpaMMBl ONPENENHTh PAcCIOeHHOCTh ofnay-
HocTH?

5. Kak ¢ OMONIBIO a3POJIOTHYECKOH MArpaMMbl OpEIEIHTE 30H5I 0GPA3OBAHNA KOH-
JEHCANOHHEIX 06Ia4HEIX CIIEOB 32 CaMOJICTAMHU?

6. Kak ¢ IOMOIIBIO a9POIOrHYeCKOil IHATPaMMBI OTIPEIENIHTh 30H5I BO3MOXXHOTO 06Ie-
JICHCHHSA BO3AYILHBIX CYyOB?

7. Kax ¢ moMOIIbI0 a3pOJIOrHYECKOH JuarpaMMBI ONpeNelnHTh MaKCHMATIbHYIO TeMIle-
parypy Bo3xyxa?

8. Kak ¢ mOMOUIBI0 a’PONIOrHYecKOl AuarpaMMBbl ONPEREIMTh BO3MOXHOCTE BO3HHK-
HOBEHHA rpo3? ' ‘

9. Kak ¢ moMoUIBIC adpONIOTHYECKOH JHarpaMMbl ONpPEAEIHTh BBICOTY HAXOXACHHA
(bPOHTANBHOM 30HBI HaJ[ IYHKTOM 30HHPOBaHUA?

Marepnanst gns pa6orss

. Biank asponorudeckoil quarpaMMEL.
. JlaHHBIe TEMIEPaTypPHO-BETPOBOrO 30HAMPOBAaHMA aTMocdepsi (BapHaHT 3aqaHHA
yKa3bIBaeTcA IperofaBaTelieM).

N —

PexomeHgyemas nureparypa

—

. Bozamxun O.I'. OcHOBHI aBHAIMOHHOM MeTeopoiorun. — CIIG.: Mzn. PTTMY, 2009.
~338¢c.

2. Bozamrxun O.I., Tapaxanoe I'I. ApmanuoHHBle nporHossr noromel. — CII6.:
PITMY, 2007.-270 c.
3. Kon KH-04.

: IMopsgox Bbimo/IHEHNs1 paboTs!

1. PagkommpoBaTh JaHHEIE TEMIIEPATypPHO-BETPOBOTO 30HIHUPOBA-
HUS aTNM9SDEPHL. ‘

2. HanecTH IaHHBIE TEMIEPATyPHO-BETPOBOIO 30HAMPOBAHMS HA
OIaHK adpOJOrUIECKOM AHarpaMmel.

3. Ilpoanann3upoBaTh NAaHHBIE TEMIIEPATYPHO-BETPOBOrO 30H/IM-
pOBaHUA aTMOCHEDEL.

4, OmnpepenuTh ¢ NOMOIIBIO a3POJIOrHYECKON IHarpaMMBl OTHO-
CHTENBHYIO BI&XHOCTh BO3AyXa Ha OCHOBHBIX H300apHYECKUX ITOBEPX-
HOCTSIX, MAaKCHMAIBLHYIO TEMIEPATypy BO3IyXd, TONIIMHY KOHBEKTHB-
po-HeycroianBoro cinos (KHC) 1 BO3MOKHOCTS BOZHUKHOBEHHS IPO3.
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Meroanyeckne yxasaHus

1. JlaHHBIE TEMOEPATYPHO-BETPOBOro 30HAUPOBAHUA aTMOC(hEph
packoaupoBaTh ¢ noMouIsio koga KH-04.

PesynsTaTel packOJUpOBaHHUs NPEACTABUTL Ha OTACHLHOM IHCTE
B BHJE TaOIMIIEL:

H,m |prtlla| T,°C | D,°C T4,°C dd,rpag | fmlc R, %

1 2 3 4 5 6 7 8

Temueparypy ToukH pockl T, (rpada 5) paccaurars no popmyne
T,=T-D. 2.1)

I'pady 8 Tabiuip! 3aI0IHUTE B KOHIE BHITOTHEHHS 33JaHUA.

2. Tlo maHHBIM O JaBlIeHHH, TEMIIEPATYPE BO3LyXa M TEMIEpaTy-
Pe TOYKH POCHl HA GAHKe a3pONOrMYEcKOM [UarpaMMBbl HAaHECTH TOY-
KH, COOTBETCTBYIONIME YCAOBHAM OCHOBHEIX H300apHUECKHX IOBEPX-
HOCTE# M 0COBBIX TOUEK. '

Buumanue! Jlannvie ocobuix mouex nanocums obszamenvro!

Jns ynobcTBa HanbHEHIIero aHaiu3a TeMIEpAaTypy BO3AyXa H
TEMIEPATYPy TOUYKH POCHI Ieaecoobpa3Ho HAaHOCHTH Ha OIaHK pasmud-
HBIMH CHMBOJIAMH.

IlpuyaB 3a yCIIOBHBIN HONBb HAa a3pPONOrHUYECKOM AMArpaMme H30-
TepMmy —70°C, BIE€BO OT Hee HAHECTH TOYKH, COOTBETCTBYIOIME 3HAUC-
HIsM AedHIuTa TEMIIEPaTypsl TOYKM POcH (cM. puc. 2.5). Hampumep,
€ClIM Ha KakoM-HMOYyAb ypoBHE B aTMocdepe AehHMLHUT TEMIIEpaTyphi
TOukH pockl paBeH 3°C, To TOUka Ha 3TOM XK€ ypOBHE HAHOCHTCH Ha
uzorepme —73°C.

3. Tloctpouts xpuByro crparudukamuu. it 3toro, He mpomyc-
Kasi HM OJHOM TOYKH, JIOMAHOH JMHHCH COEIMHUTL TOYKH COOTBETCT-
BYIOIIMX 3Ha4eHMi TemmepaTtyps! Bo3ayxa. KpuBas crparudmkarnmm
IPOBOIUTCS KPacHBIM IBETOM. ’

4. TloctpouTts KPHBYIO TEMIEPATYPH! TOYKH pockl. s 3Toro Tak
JKe, KaK IIpH TIOCTPOCHHMM KpUBOH cTparuduKanum, HeoOXoammo co-
€IMHUTh TOYKM COOTBETCTBYIOIMX 3HAYCHMH TEMIEpaTyphl TOYKH pO-
CBl. OTa NMHMA NIPOBOAMTCA 3€TECHBIM IIBETOM. AHAIOTMYIHO IPOBOMAMT-
cs (Taxoke 3eJICHBIM [[BETOM) KpHBas Je(HLIATA TOYKU POCHL.
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Puc. 2.1. Cxema ornipenenenus ypoBHeH KOHACHCAMN U KOHBEKIHH,
1 — xpuBas cTpaTHPHKANNH, 2 — KPHBaA TCMIIEPATYP TOYEK POCKHL, 3 — M30rpaMma,
4 — snaxuas aguabara, 5 — cyxas anuabata

5. TlocTpoWTEH KpHUBYIO COCTOSHUSA. OTa IMHUA ITOKA3bIBACT aJHa-
OaTuueckue H3MEHEHUS TEMIEPaTyphl BEPTHKAIBHO  CMeEIaromeiics
JacTHIE! (M30IMPOBaHHOrO 00beMa) Bo3myxa. M3sMeHeHue TeMiepary-
PEI BO3AyXa A0 YPOBHA KOHAEHCAIIMM IPOUCXOIMT IO CyxoaauabaTH-
YECKOMY 3aKOHY. A BEIIIE YPOBHA KOHACHCAIMH — IO BIaXHOa uaba-
THYECKOMY 3aKOHY.

ITpm nocTpoeHuM KpUBOH COCTOSHMA 32 HaYalIbHBEIN YPOBEHD IIPH-
HUMAETCH HYKHASL TOYKA Ha KPHBOH crpaTHdukanuy (YpoBEHb 3eMIIN)
WM TOYKA, COOTBETCTBYIONAs BEPXHEH IpaHUIE MPU3EMHON HHBEPCHH
WIN M30TEPMHUM Ha KpUBOH cTparuukaruu. Kpusas cocrosHus mpo-
BOJHUTCS YEPHBIM HBETOM. '

VpoBeHb KOHIEHCAIMU ONpENENIeTcs KaK BBICOTa, Ha KOTOPOH
IIepeceKaloTcs cyxas aauadaTa, IpOBEIeHHAsA OT 3HAYSHU TEMIIEPaTy-
PHI Ha HAYaJIBHOM yPOBHE, M U30TPAMMa, IPOBEIEHHAS OT TOTO XK€ Ha-
YaLHOTO YPOBHS (HIDKHSA TOYKA HIM BEPXHSAA IPaHUIA IPU3EMHOH
MHBEPCHM WM M30TEPMHHM), MPOXOAIMIas Yepe3 3Ha4eHUe TeMIepary-
PBI TOUKH POCHL. '
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6. Hapmucarp BBICOTHI OCHOBHBIX H300apHYECKHX HOBEPXHO-
cTeif. 3HaYEeHUS BRICOT HAIHCEIBAIOTCS HA TUarpaMMe YepHEIM IBETOM
B KHIIOMETpax ¢ OAeCAThIMU M COTHIMH OOJIIMU IIPOTHB COOTBETCTBYIO-
IIIEr0 YPOBHS U NpaBee KPUBOH crpaTHduKanuy.

7. JlanHble O pacnpeeNcHUH BETPa C BHICOTOH HAHECTH B Kpail-
HEM JICBOM CTOJIOLIE a3pONOTMYECKOH AHarpaMMbl Ha BCEX YPOBHIX,
TZe ecTh CBeAeHHS 0 BeTpe. OHM 0003HAYAIOTCA CTPEIIKOH C ONEPeHUEM
¥ YEpHLIM LIBETOM HAIIIMCHIBACTCS HanpaBlIeHHE BETpa U CKOPOCTH
BeTpa B KM/4 (puc. 2.2).
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Puc. 2.2. Cxema HaHeCeHHA JAHHEBIX O BETPE U OIpefiesIeHHe QPOHTAIBHOMN 30HEI

8. OtMeTHTH YpOBHH, Ha KOTOPHIX HaxomiTcs n3otepMsl 0, —10 u
—20°C. Ha BrICOTaX ¢ COOTBETCTBYIOIIMMH 3HAYEHUAMH TEMIEPATYPEI
BO3[yXa BIIPaBO OT KPHUBOH CTpaTU(HUKAIUHM TPOBOIATCA KPaCHBIM
I[BETOM BBHIHOCHBIE JIMHUM W HAJMNUCHIBAIOTCS 3HAYCHHUS TEMIIEPATYPEHI.

9. BrremuTs 30HHI ¢ HOJOXKUTEILHON 1 OTPHLATENBHOMN 3HEepTH-
eif meycroitumBocti (puc. 2.3). Ecnm KpuBas COCTOSHHS HaXOXUTCS

-

Peccuiickufi rocyaapeTEeHHbH
FHAPOMETEOPONIOTHYECKHA YHUBEPCHTET

BUBJINOTEKA

195196, CI6, Manooxtnucrwit p.,
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npaBee KPUBO# cTpaTH(GHKAIMM, TO B 3TOM CJIO€ YHEPIHsA HEYCTOHYH-
BOCTH moJjoxurenbHa. OOpa3oBaHHas STUMH KPHBBIMHU IUIOIIAAb 3a-
KpAIlMBaeTCca KPacHBIM LBETOM. B Tex cmyuasx, Korna KpuBas cOCTos-
HUs paciojiaraeTcs JeBee KpHUBOH cTpaTudUKanuy, SHEPrus HEyCTOM-
YUBOCTH OTpuIaTe/bHa. IInomans Mexay TUMH JIMHMAMM 3aKpalHBa-
€TCS1 CHHUM LBETOM.
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Puc. 2.3. OnpeneneHue NONOXUTEILHON M OTPHUIIATEILHON SHEPTHH HEYCTOHINBOCTH

10. BeinenuTs 30HB MHBEPCHM M M30TepMuH. OT BepXHEH U HIXK-
Hel TpaHuL BceX 30H (0 TpOIOmay3sl) BIIPABO OT KPUBOH cTpaThUdu-
KaIl{ YePHBIM HBETOM NPOBECTH BBIHOCHEIE JIMHUM, CJIOM C MHBEpCHeit
I M30TEPMHUEH BBIICIUTH JKEJITHIM IIBETOM M BHYTPU KaXKHOH 30HBI
HaJmucaTh ToaumHy 30u6l AH (M) 1 nepenax remuepatyp AT (°C)

‘11. Mo xaHHBIM 30HAUPOBAHHA aTMOCGEPH! BHIIEIUTH 30HY TPO-
nonay3sl. Ha ypoBHe Tpomomayssl (wm 06eux TpoIonay3) KopHuHe-
BBIM I[BETOM IPOBECTH BOJHHUCTYIO JIMHUIO, BBIINIE KOTOPOH HHULIECTCS
cioBo «Tpononaysa» U 3HaY€HHE TEMIIEPATYPEl HA €€ YPOBHE.

12. Briienuts 30HB1 obnayHocT (cM. pHc. 2.4, 6). Obnaunbie
ciou U 6€306/1auHbIe NPOCIIOMKK ONpPEEIAIOTCS ¢ TOMOMIBIO a3poJio-
THYECKOM uarpammsl crienyomum obpasom. Janusie neduuura Tem-
HepaTypsl TOYKH POCH Ha Pa3jIMUHbIX YPOBHAX CPABHUBAIOTCA CO 3HA-
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YEHWSIMH, IPUBEACHHEIMU B Tabn. 2.1, wmm ¢ muansamu 4 u B na puc.
2.4, a. Ha Tex ypoBHAX, TI€ pealbHBIA NehUIMT TOYKH POCH MEHbIIE
3HAYEHUM, MPUBEIEHABIX B rpade 2 Tabu. 2.1 (uuws 4 Ha puc. 2.4, a),
CIeMyeT yKa3blBaTh 00Ja9HOCTh, @ Ha YPOBHAX, Iie neduuur Gojbiie
UM PaBEH 3HAYEHMSIM, IPUBEIEHHEIM B rpade 3 tabmn. 2.1 (muua B na
puc. 2.4, a), — obnauHOCTh yKa3bIBaTh He ciexyer. Ecnu nedunur Tog-
K{ POCBHI HAXOAMTCA MEXAY KPHTHUECKAMY 3HAYCHUSMM, YKA3aHHBIMH
B rpadax 2 u 3 Tabn. 2.1, To WA BEIENCHUS 00IaYHBIX CIIOEB HEOOXO-
JMMO NPUBIEKATh NONOIHHUTENBHBIC XapaKTePHCTHKY.

Tabnuya 2.1
Cpeanne 3HaqeHns feGpHunTa TEMNEPATYPhl TOUKH pockl (°C),

MPH KOTOPBIX Ha0JII01a€TCH HJIM OTCYTCTBYET 06J1a4HOCTh
O6navHoCTH O6nauHoCTh
p,rlla p,rlla
€CTh HET €CTh HET
1 2 3 1 2 3

950 <L,6 >4,5 600 22 8,0
900 1,5 4,5 550 2,4 8,2
850 1,5 ' 52 500 2,5 8,2
800 1,7 6,0 400 28 8,3
750 1,8 7,0 300 3,2 8,5
700 1,9 7,2 200 4,0 9,0
650 2,0 8,0

BepxHsid ¥ HIKHAS IPAHUIBI KOKAOr0 OONavHOTO CJIOS BBIIEIA-
IOTCS Ha KPUBOH IS(PUIMTOB TEMIIEPATYPHl TOYKH POCHI BOJTHUCTOM MM
NpsAMOM JIMHUEH cuHero nBera. 30Hb! 00JaYHOCTH TaKXKe 3aMITPUXOBEI-
BaIOTCS CHHHUM LIBETOM.

13. Ompenenuts 30HBI KOHACHCAIMOHHBIX OONAYHBIX CIENOB 3a
camoneroM. KoHIEHCAaIMOHHBIE CIIOM 33 CaMOJIETOM 00pasyioTcs
B CIIO€, HIDKHSAS IPaHMIa KOTOPOTo PacIIoNoXKeHa Ha YPOBHE Iepeceye-
HUA KpUBOM CcTpatmuKamuu ¢ u3orpammoii 0,15 r/kr, a Bepxuss rpa-
HMI@ — Ha YPOBHE IIEPECEYCHHUA KPUBOH CTpaTH(GUKANMH C M30TPaMMOii
0,10 r/kr. VlHorma 3a BEpXHIOK TPaHUITY 30HBI IPHHMMAIOT YPOBEHb
Tpononay3sl. O6e rpaHuIE! (HIKHIOO ¥ BEPXHIOKO) CJIOS HA a3POJIOTH-
YECKOW IMarpaMMme BHIACIAIOTCS CHHEH nmHuell, a B cepemuse crios
NPOBOIUTCS CHHUM LBETOM CIIHpaeobpasHas JIMHHIA.

14. Beimenurh 30HBI BO3MOXHOrO 0ONEIeHEHHs BO3OYIIHBIX CY-
noB. O6neieHeHIEe 0TMEYAETCs B TEX CIOSIX aTMOCHEPDI, TIe COBMECT-
HO HaOMoaeTcs OTpHLATENbHAs TEMIIEPAaTypa BO3AyXa U 06JIaYHOCTE
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HJIM 30HBI HOXIA. Ha asponomqecxoﬁ JuarpaMme BBIIEIAIOTCA CJIOH,
IJIc BBIIOJIHAIOTCA YKAa3aHHBIC BhINIC yCIIOBUA. BCpXHSI}I U HHDKHSASA I'pa-
HUIBI KAXA0r0 CJIOA OTMEYAIOTCA BBEIHOCHOH JIFHHMCH KpaCHOI'o IIBCTa,
a B CCpEeAUNHE CII0sf CTAaBUTCA 3HAK O0JICICHEHMS.
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Puc. 2.4. Onpezienenue o6IadHBIX CIOEB MO a3POIOTHIECKOH JMarpaMme.
@ — aleTka JUIt oNpeaeneHus o0NaqHbIX CII0CB, 6 — BEIIETHCHHE 00IaUHbIX CIIOEB

15. BelgenuTh moMoKeHue QpPOHTa HaZ IIyHKTOM 30HIHUPOBAHML

(cm. puc. 2.2). B Tex ciydasx, KOrja Ha KpUBO¥ cTpatauKaiuy Ha
BHICOTAX HaOIIONACTCS 3HAYUTENBHOE YMEHBLIEHWE BEPTHKANbHOIO

rpajmenTa Temmeparypst Bosayxa (Jy] < 0,2 °C/100m), atu cion MOXHO
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OTOXJECCTBHTh C NOJOXXEHUEM (PpOHTANBHOM 30HEL. J{ONONHUTEILHBIM
IPU3HAKOM TOT'0, 9TO 3TO QPOHTANBHAS 30HA, & HE HHBEPCHUS OCCIAHH,
SIBIIETCS IIOCTOSHCTBO (WM YBEIHMYCHHUE) OTHOCUTENHHONW BIAXKHOCTH
Bo3gyxa. Ha Hamuume GpoHTAanbLHOM 30HEI YKa3bIBACT TAKXKE M PE3KOE
M3MEHECHHE HANPaBNCHUSI BETPA C BBICOTOM: MPOTHB YaCOBOM CTPENKH
MPH XOJIOZHOM (PpOHTE M 110 YAaCOBOM CTPEIIKE NPH TEIIIOM (PpoHTe.

PpoHTanbHAsA 30HAa 3aKpalllMBAacTCs pa3IUYHBIMH LBETHEIMH Ka-
paHIamamMu B 3aBHCHMOCTH OT XapakTepa ()pOHTa, a BHYTPH 3TOTO
CIIOS 3amMCBIBAcTCA TOMMIMHA (GPOHTANbHOH 30HE! AH W H3MEHEHHE
Temreparypsl Bo3nyxa AT. Ecim Temmeparypa ¢ BbICOTOR BO ¢poH-
TaNBHOM 30HE MPOJOJDKAET YMEHBIIATLCS, TO BMeCTO AT 3anuCEIBaeTCA
BEPTUKAIBHBIN IPaIHEHT TEMIEPATYPHI .

16. Onpernenuts ypoBeHs KoHBekiu (puc. 2.1). Ha aspomoruye-
CKOH aparpaMMe ypoBeHb KOHBEKIIMH ONpPEIeIeTCS B TOYKE Iepece-
YEHMS KPHBOH COCTOSHUA IPU IEPEXOJIE OT MOJOKUTEHABHbIX 3HAYCHUH
9HEPrMH HEYCTOHYHMBOCTH K OTpHIATENHHBIM. OT MONYyYEHHOH TaKuM
00pa3oM TOYKHU BIIPABO MPOBOJUTCA YESPHBIM LBETOM BBIHOCHAS JTUHUA,
OKOJI0 KOTOPO# 3aNUCEIBAETCA «Y POBEHb KOHBEKIIHIY. ;

17. Onpenenuts MakCHMalbHYIO TeMIlepaTypy Bo3myxa. Ha kpu-
BOH CTPaTU(UKAIUH OT HCXOIHOT'O YPOBHS, BEICOTa KOTOPOTO OIpEie-
JeTcs 1o AaHHBIM Tabl. 2.2, clnemyeT OIyCTHTLCA IO CyXoii aquabare
IUIA TEIJIOTO IIEpHOAA T'OAa W IO BIIAXHOM — VIS XOJIOZHOTO MEPHOIa
rofa O TOYKH, COOTBETCTBYIONICH /ABICHHUIO YV 3€MHOH IMOBEPXHOCTH.
Omnpeznenennas TakuM 06pa3oM TOYKA IIOKaXKET 3HAYCHHE MAKCHMAJb-
HOM TeMuepaTypsl Bo3xyXa T, 1pu Oc3o0maynom Hebe (puc. 2.5).

ITpy Hamuuuu 06TaYHOCTH MakCHMallbHas TeMIeparypa paccyu-
THIBAETCA 10 GopMyIie '

Tmal(c. obn. = TO tm AT; (22)

rie AT = Tyae. — To ; To— TeMIEpaTypa y 3eMHOH TOBEPXHOCTH B CPOK
30HAUPOBAHUA; M — KO3(QOUIHUECHT, YIUTHIBAIOIHNA IPOrHOCTHYECKUE
3HAYCHHMA KOJIMYECTBA U BHICOTHI 00IaKOB (ONpenenseTcs no rpaduky,
MIpeJIcCTaBIeHHOMY Ha puc. 2.6).
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Puc. 2.5. Cxema npornosa Puc. 2.6. I'padux 1y yuera KoIaIecTsa
MakCHMaJIBHOM TEMIIEPAaTYPEI BO3AyXa 00JIa9HOCTH TIPH IIPOTHO3E
MaKCHMAIBHOH TeMHepaTypbI
Tabnuya 2.2
3HaueHNs BLICOTHI HCXOHOTO YPOBHA (KM)
NMpH ONpeieIeHHN MAKCHMAJILHOM TeMIepaTyphl BO3TyXa
Mecsn B ragane B xonne Mecsm B navane B xonne
Mecsna Mecsna Mecsina Mecsna
SluBapp 0,4 0,4 Hromp 2,5 20 -
Deppasip 0,4 0,4 ABrycr 2,0 1,5
Mapr 0,7 1,0 CeHTA0pD 1,5 1,0
Anpens 1,0 1,5 Ox1a6pb 1,0 0,7
Maii 1,5 2,0 Hos6ps. 0,4 0,4
Wrons 2,0 2,5 Jexabpb 0,4 0,4

- Hcnoms3opanue rpadukoB U TabIMIBI JOMONHHUTEILHEIX MOSCHE-
Huit He TpeOyer.

18. OnpenenuTs OTHOCHTENBHYIO BIAKHOCTh BO3/{yXa Ha BCEX OC-
HOBHBIX M300apHYECKHUX MOBEPXHOCTAX. JI1d 3TOro CieayeT BOCHOIb-
30BaThCA HOMOTPaMMOM, MOMEIIEHHOH B IPaBOM BEPXHEM YIIIy a3po-
norugeckoi muarpaMmel. [Io ropu3oHTanBHOH OCH HOMOIPaMMEI OT-
JIOXKEHBI 3HAYCHNS IeOUIUTOB TOYKH POCEH], 4 HAKIOHHBIE JIMHUN COOT-
BETCTBYIOT pa3jIM4HOM TeMneparype Bo3myxa. Ilo 3TuM BXOAHEIM NaH-
HBIM CIISAyeT Ha BEPTHKAIBHOM OCH OTCUUTATh 3HAYEHHS OTHOCHTEIIb-
HOM BOaXXHOCTH. Pe3ynbTaThl pacdeTa HYXHO 3amucath B rpady 8 Tabd-
JIVMIB! C ICXOMXHBIMH JaHHBIMH.

19. OnpemenauTe TOMUMHY KOHBEKTHBHO-HEYCTOMYHMBOIO CIIOH
(KHC). Ins aToro mo aj’poorydecKod nuarpaMMe OT HyJIE€BOTO YPOB-
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Hs M3 TOYKH, TEMIEparypa KOTOPOH COOTBETCTBYET CIIPOrHO3MPOBaH-
HOI MakCHMallbHOU TeMIIepaType BO3IyXa, HeoOXO0MMO IOTHATECS 10
cyxoil agmabare Ho mepecedeHHa C KpHBOM cTpaTHduKanmy, a 3areM
OIlyCTUTBHCA IO M30TpaMMe J0 IEpeceueHrs C KPHBOH TeMIlepaTyphl
TOYKH POCHL. YPOBEHb, Ha KOTOPOM HAaXOIWMTCH 9Ta TOHUKA, SBIICTCA
Bepxueii rpanuneii KHC. 3a mmxmroro rpanuny KHC npunuMaercs
WM 36MHas [TOBEPXHOCTb, MM BEPXHAA IpaHMIA NIPU3EMHOTO HHBEp-
cuonHoro cios (ecmu oH ecth). Tommuaa KHC onpenensercs B rekTo-
nackamix. ITpu onpenenenuu KHC Bce noctpoeHus npou3BOAUT Yep-
HeIM 11BeToM, a KHC 3amrpuxoBaTts.

20. Onpenenurs BO3MOXHOCTE BO3HMKHOBEHHSA Ipo3. B Tex ciy-
Hasax, KOTAa pa3sHHLAa BEICOT YPOBHA KOHJCHCALHH H YPOBHSI KOHBEK-
nuu npessimacT 4500 M, 1o paloBy ClexyeT OXHIATH I'PO3EI, a TPO3y
B IIYHKTEC HEOOXOAMMO MPOTHO3UPOBATH KAKUM-HHOYIL OPYTUM METO-
IOM.

21. OnpepenuTe MaKCHMalbHYIO CKOPOCTh BETpa y 3€MIIM IIpH
rposax. [l sTOro ciexyer paccuMTarh Mt ypoBHsa 600 rila pasHocTs
temneparyp AT Ha xpuBOit crparuduKanuy ¥ BIaxHOH aguabarte, npo-
BEJIEHHOH OT 3Ha4YeHHS MaKCHMaJIbHOHM TemmepaTypbl. MakcuManbHas
CKOpPOCTH BeTpa (M/c) uncienHo paeHa V= 2AT.

22. Ompepenuth TeMmmepaTypy TymaHooOpasoBanus (puc. 2.7).
JJ11 BO3HHKHOBCHHS TyMaHa HeoOX0IuMO, 9TOOH! TeMmeparypa BO3ay-
Xa MOHM3WIACH IO TEMIIEPATyphl TOYKH POCHI, 4 3aT€M YMEHBILIIAChH
ellle Ha HEKOTOpoe 3Ha4deHHe. JTO JOMONHHUTENIBHOE ITOHIKCHUE TEM-
HepaTypbl HEOOXOAMMO T KOHIGHCALIMH BOMIHOTO 1apa, 00y CIoBIH-
BAIOILEr0 BO3HMKHOBEHHE TyMaHa. KONMYECTBO CKOHIEHCHPOBAHHOM
Baaru Ag (r/xr), HeoOxomumMoe Iy 00pa3oBaHUA TyMaHa, 3aBHCHT OT
TEMIIEpaTypPEl TOYKU POCHI M OIIpeeIIeTcs 10 JaHHbIM Tabm. 2.3.

Tabauya 2.3
KoanuecTBo ckoHIeHCHPOBaMMOii BjiarH Ag, 06ycaoBJIMBaloIee BOSHUKHOBEHHE
TYMaHa HpPH Pa3JIHYHbIX 3HAYEHHSX TEMIIEPATYPHI TOUKH POChI

T,°C -~ =20...~10 -10...0 0...10 > 10

Ag , T/xr 0,1-0,2 0,2-04 0,4-0,6 0,6-0,8
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Puc. 2.7. Cxema onpefenenus TeMIEpaTyphl TYMaHOOGpa3oBaHuA

Jist onpeneneHus TeMIepaTypsl TyMaHOOOpa30BaHUS HEOOXOmu-
MO OT M30TPaMMBI, TIPOXOAIEH Uepe3 3HAUCHUE TEMIEPATYPhI TOUKH
POCH! Y 3eMHOM NOBEPXHOCTH, OTCTYNIMTD BIEBO Ha BENMUMHY Ag, Hail-
IEeHHYI0 1o Tabm. 2.3, ¥ OKOJIO 3TOM nsorpaMMH OTCYNTATh TEMIepa-
Typy TyMaH006pa30BaHHH

OTyeTHbI MaTepmasn

1. O6paboTanHas B COOTBETCTBUH ¢ METOAMYIECKHIMH YKA3aHUAMHU
a’ponoruiecKas AuarpamMmma.

2. JImcT ¢ packOJUPOBaHHBIMH JaHHBEIMH TCMHepaTypHO-BeTpOBO-
T'O 30HIMPOBaHMA aTMOChEpEI. '
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TNPAJIOIKEHNE

Aarnbre 30HANPOBaHNSA aTMOCPHEPBI
3a 00 4 (04 mck) 27 nrons 2003 r.

T ——

Bapwanr 1

TTAA 27001 26063 99018 20030 24505 00162 20030 24010 92730 15821
24012 85542 13219 23018 70132 01017 20025 50582 11723 19027 40770 21520
19029 30958 33956 19032 25094 43157 18535 20230 53158 18043 15450 55958
18520 10670 53558 19014 88180 58158 18541 77190 18046

TTBB 2700/ 26063 00018 20030 11970 20630 22950 19424 33900 16818 44881
16818 55750 05423 66640 00619 77621 00120 21212 00018 24505 11940 23510
2281523020 33780 21021 44740 19522

BapwnaHr 2

TTAA 27001 27612 99005 21226 27003 00047 22428 27505 92710 16020 28008
85531 14614 28016 70996 03213 28028 50561,10927 28033 40741 22724 29036
30939 37956 29042 25997 44958 29051 292__1 55158 28539 15415 56960 28024
10625 52160 28016&8170 58160 28529 77230 29053 .

TTBB 2700/ 27612 00005 21226 11960 22428 22900 18218 33855 14814 44750
07814 55650 02812 21212 00005 27003 11920 28013 22805 28019 33625 28030

o 1,
Bapwanr 3 W

TTAA 27001 28440 99011 19820 25004 00092 20420 25006 92725 15419 25008
85530 13015 25512 70063 01114 25527 50569 10927 26030 40737 22156 26036
30929 34756 26041 25001 44358 26043 20206 54360 26528 15419 54560 26519
10643 54560 26512 88180 55160 26522 77240 25545

TTBB 2700/ 28440 00011 19820 11965 21220 22930 18815 33843 12614 44605
02516 21212 00011 25004 11950 25010 22900 25010 33640 26028 44420 26034

Bapwanr 4

TTAA 27001 33345 99014 24640 16002 00113 24640 16003 92718 18830 16005
85519 16414 17007 70989 02414 17016 50543 09118 17025 40729 21357 17528
30914 35558 17532 25010 43560 18044 20201 53960 18020 15369 55560 18017
10634 55560 18011 88190 55760 18019 77240 18046

TTBB 2700/ 33345 00014 24640 11970 25240 22680 01414 33640 01014 44530
06718 21212 00014 16002 11945 16005 22900 17005 33800 17012 44750 17014
Bapnanr 5

TTAA 27001 22820 99014 17222 24505 00119 17820 24009 92 714 12220
24010 85536 12420 23016 70125 00150 19023 50577 13123 19025 40761 22120
19027 30952 34156 19030 25072 44156 18533 20209 53958 18041 15433 56158
18518 10652 54358 19012 88180 56958 18539 77190 18043

TTBB 2700/ 22820 00014 17222 11968 18420 22953 16420 33895 14016 44877
14016 55740 03820 66632 01526 77614 03126 21212 00014 24505 11936 23508
22817 23018 33775 21019 44738 19520
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BapwnaHr 6

27001 26038 99019 20228 26004 00154 20626 26506 92734 15424 27007 85537
13617 26508 70105 01120 35017 50561 12750 29028 40753 22120 27036 30949
36156 27042 25034 44560 27012 20217 54160 28016 15390 53760 28009 10625
53158 28009 88210 54960 28017 77280 27046

TTBB 2700/ 26038 00019 20228 11975 21026 22915 17822 33690 02120 44637
0212021212 00019 26004 11860 26507 22750 27010 33600 34022 44530 30025

Bapmnaur 7

27001 22115 99995 09827 20003 92695 10015 21010 85534 10414 21008 70967
02316 21018 59548 14946 21023 40744 22350 2103030943 36356 21033 25969
4556021041 20212 55560 21020 15396 55958 21015 10619 55360 21011 88180
5636021018 77210 21043

TTBB 2700/ 22115 00995 09827 11980 09827 22910 12014 33800 05812 44745
00214 55610 09316 66575 09716 21212 00995 20003 11810 21012 22750 21014
33615 21020

Bapnanr 8

TTAA 27001 26850 99998 13618 26004 92698 12018 26006 85468 13216 26013
70963 01114 26021 50547 16125 27025 40705 23950 27033 30896 38156 27038
25001 44957 27026 20150 53158 28014 15330 51158 29010 10577 50960 29008
88190 54358 28013 77320 27042

TTBB 2700/ 26850 00998 13618 11965 13618 22920 16216 33680 02914 44630
06113 21212 00998 26004 11950 26007 22890 26008 33620 26023 44430 27030

Bapnanr 9

TTAA 27001 28698 99010 12426 15004 00091 12426 16007 92713 08818 17009
85513 06615 18015 70000 05115 18024 50555 17149 20030 40751 29760 21035
30918 40160 21042 25074 47560 21047 20160 55960 21031 15343 51760 21024
10605 50960 21013 88200 55960 21031 77245 21048

TTBB 2700/ 28698 00010 12426 11980 12426 22920 12617 33655 05115 44637
06314 21212 00010 15004 11900 17010 22880 18012 33760 19020 44670 26026

Bapnaur 10

27001 29634 99007 21020 17003 00064 21020 17005 92723 17222 17007 85504
12216 18011 70995 01914 18519 50541 14157 19025 40738 22321 19032 30904
34760 19043 25019 44560 19026 20207 54960 19017 15300 52560 19514 1-611
51760 20005 88210 55360 19019 77280 19045

TTBB 2700/ 29634 00007 21020 11970 21820 22900 16616 33684 03114 44640
03914 21212 0000717003 11950 18009 22890 18010 33810 18512 44645 19022




Jlaboparopras pabora 3

AHasIN3 B/TNSIHNS TEMITEPATYPbI HA NMPOAO/DKHTE/IBHOCTD
noJiera no rpacce n pacxoyqg rornjinsa

Llenb paboTbi: U3yUnTb U OLEHWUTL BAMSIHWE TEMNEPATYpPbl BO3A4yXa
Ha 3LIENOHE NoMeTa Ha NPOAC/DKUTENLHOCTL none-
Ta U pacxoj Tonnuea.

Bausinue remnepaTypbl Bo3ayxa
Ha IPOAOJDKHTENHLHOCTH IOJIETA H PACX0J TOTLIHBA

Hanvrocms nonema — 310 paccTOSTHUE, KOTOPOE MOXKET IIPOJIETETE
BO3AYIIHOE CyAHO B OIHOM HAalpaBICHHMM NP OUPENEHECHHOM 3amace
Torma. OHAa CKIaJBIBacTCA M3 YYIaCTKOB Habopa BBICOTEI, FOPH30H-
TaJBHOTO II0JICTa U CHIDKEHHA, Y9aCTOK TOPH3OHTAILHOr0 MOJIETa CO-
cTaBnseT npuMepHo 85% Bcero paccTOSHUSA JUISI CaMOIETOB CpeIHewn
JATBHOCTH B 95% nnmsa camoneror Gombmioi mamsHOCTH. J[ig pemreHus
HalUX METEOPOTOTHIECKHX 3a/fad 6yAeM YCIIOBHO CUHTATh, YTO IOJIET
TI0 BCeif Tpacce IPOUCXOAUT TOPHU3OHTAIBHO.

JansHOCTh U NPONOIDKHTEILHOCTD MOJIeTa IpH 3anace Tomwusa Gr
OIIpENIENACTCA IO M3BECTHHIM KMIIOMETPOBOMY PAacXony TOILIMBA €, |
JacoBOMY Pacxojy TOIUIMBA ¢,. KHIOMETPOBEIA pacxoi TOILIMBA — 3TO
pacxo| TOIIMBa B KHJIOrpaMMax, HeoOXOMUMEIH A7 Toro, 9Tobhl ca-
MOIIET MpoJjeTen paccTodHue B | kM, a 9acoBoif pacxoj TOIUTMBA — 3TO
KOJIMYECTBO TOILUIMBA, KOTOPOE CAMOJIET PacXOJyeT 332 OAUH Jac MoJie-
Ta. O6GBIYHO JIETHBIH COCTaB NPU NPOBEICHHH HHXXCHEPHO-IITYPMaH-
CKHX Pac4eTOB IONb3YETCA YaCOBBIM PACXOJIOM TOILTHEA.

3aBHCHMOCTb 4acOBOT'O Pacxofia TOIIMBA OT aTMOC(EPHBIX YCII0-
BHIf MOYKHO BBIPa3HUTh COOTHOIIIEHHEM

T
TCA,

G.1)

€y =Cyca

THE Cq M Cy cA — YAaCOBOH pacxo]i TOIUIMBA B PEAILHBIX YCIOBHAX U
B CTaHIApTHOH aTMocdepe COOTBETCTBEHHO, Kr/4; T U Tca — dakTuye-
CKas ¥ CTaHIapTHas TEMIepaTypa BO3JyXa COOTBETCTBEHHO Ha SILEIO-
He moneTa, K.

27



KoHTpossHbie Bonpocs!

1. Ot 4ero 3aBHCAT JaJbHOCTH H JIPOJOJDKHTENBHOCTE HoJeTa?
2. Kax BIHSET OTKIIOHEHHE TeMIIEpaTyphl BO3AyXa OT CTAHAAPTHOH Ha YacoBOil pac-
X0x TomnmBa?
Marepnansi gns paborst
1. AsmaumonHas xapta moroast (AKII).
2. Mcxopusle ZaHHBIE O MapIIpyTe HOJNETa M TeMIIEpaType BO3AyXa Ha JLIEJIOHe.

PexoMeryemas nmreparypa

1. Bozamxur O.I'. OcHOBBI aBHanMoHHOM MeTeopomorun. — CII6.: ¥iax. PITMYV, 2009.
—338c.

2. Ta6muus! cTangapTHO armochepst (TOCT 4401-81). — M.: T'occranmapr, 1981, —
43 c.

lTopsigox BbIMOIHEHNs paboTsl

1. Jlnsg 3aga”HHOrO THITA CaMojieTa, auciia M um sIleoHa nojera
OIIPENIEIUTE CKOPOCTH IOJIETA B CTAHIAPTHEIX YCIOBHIX.

2. Paccuutarth (aKTHYECKYI0 CKOPOCTH IIOJIETAa CaMONETa Ha
SIIESIOHE MPH OTKJIOHESHHUSX TEMIEPATYphl BO3AyXa OT CTaHAapTHOM Ha
+5,10, 15, u 20°C. ;

3. Onpenenurs (akTUICCKUI 9aCOBOM pacxol TOILUIHBA NPH OT-
KIIOHCHHSX TEMIIEpaTyphl BO3IyXa OT CTaHAapTHOH Ha * 5, 10, 15, u
20°C (maHHBIE O YACOBOM PACXOJE TOIUIMBA B CTAHIAPTHBIX YCIOBMAX
JUISL Pa3JINYHEIX THIIOB CAMOJETOB IIPUBCICHEI B IIPUIIOKEHHH 3.1).

4. Jlnsa tpaccel Ha kapre AKII unn BapuaHTa IPHIOKECHUS, yKa-
3aHHOrO npernofasareneM (mpruiuoxerue 3.1), paccaurars QakTHIECKOE
BpeMs [OJIeTa II0 MapuIpyTy M (akTHYecKuil pacxon Torumsa. Ilory-
YEHHBIE PE3YIBTATHl CPABHUTH CO CTaHAAPTHBIMH yCIIOBUSIMH.

5. IIpoaHanM3UpOBAaTh IOJYICHHBIC PE3YIIbTATHI.

Merognyueckune yKasaHns

1. Ckopocrs moyera B CTaHIApTHBIX YCIOBHAX I 33TaHHOTO
gucra M pa BEIGpaHHOM SIIETIOHE [OJETa OXPEAEIHUTS 10 PopMyIie

VCA = Ma, (32)
TJle @ — CKOpOCTh 3ByKa, M/C; a = 20,054T, ; Tca — CTaHAApTHAS TEM-
meparypa Ha SIIelIoHe nonera, K. '
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2. Jna ompeneneHus GaKTHUECKOH CKOPOCTH IOJIETa CaMoleTa
Ha SLIENIOHE CHeXyeT BOCIONB30BaThC hopMyIoH
T
T_(h—a (3’3)

CcA
rae Vg, Vca — COOTBETICTBEHHO (akTHyeckas CKOPOCTh IIOJIETa CaMoe-
Ta U CKOPOCTH TIOJIETA B CTaHHAPTHBIX ycrnoBuax; Ty, Tca — daxrude-
CKas TEMICparypa BO3XyXa M CTAaHJApTHas TeMIepaTypa BO3oyxa Ha
SILEIOHE TI0NETA. , :

3. @axTudecKkuil 4acOBOH pacxOf] TOIUIMBA Cy IPH PAa3ITHIHEIX
OTKJIOHEHHAX TEMIIEPaTyphl BO3AyXa OT CTaHAAPTHOH OIpEeNeIuTh 10
dopmyne (3.1).

4, Pe3ynsTaThl pacdeToB UL 1. 2 U 3 3anucaTh B Tabn. 3.1, a 3a-
TEM IaHHBIE PacyeTOB H300pa3uTh rpaduuecku B TeTpaaH (Ha OTHENb-
HOM JmcTe) B ymoOHOM 1 pabotst Macmrabe. Ilpu nocrpoenuu rpa-
(uKa O TOPU3OHTAILHON OCH OTKJIa[BIBATh 3HaUeHUA AT, a 110 BEPTH-
KanbHOHM — 3Ha4eHus (HaKTHYECKOH CKOPOCTH HOJIeTa M (paKTHIeCKOro
4acOBOr'0 PacXOAa TOILIHBA.

Vo =Vea

Tabruya 3.1
Tca = Vea = €y, ca = (YC10BHS 3a2K0TCS NPEHoAaABATEEM)

Ty
TCA

AT, °C Td’ Vd’ Cy

—20
—-15
—10
=5
0
5
10
15
20

5. Ecmu mapmipyT nonera 3agaercsa Ha AKIL, To Bech mMapmpyT
CIEeXyeT pa3OHTh Ha YYaCTKH ¥ I KKIO0TO Y4acTKa Onpenenuts (ax-
THYECKYIO CKOPOCTh IIOJIeTa, (haKTHYESCKHUiT PacXOX TOILIMBA U (aKTH-
YECKOe BpEMS IIPOJIETA KaxKIOTr0 yIacTKa ¥ BCeH TPacChl.

6. Pa3buBKy Tpaccel Ha yJacTKH IIPOM3BOAMTH TakUM 00pa3om,

9T00Hl Ha KOHI[AX KaXIOTr0 Y4acTKa Pa3HOCTh TEMIIEPATyp COCTABIIANA

2-3 °C. IIpu BHIIOIHEHUH PacyeTOB CPEMHIA TEMIEPATyPa Ha yUacTKe
INpUHMMAaeETCA 33 PaKTHUCCKYIO Tg.
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7. llonyueHHBIe Pe3yABTATHI PAcUeTa 3alMcaTh B TaOMMIy cire-
naywomero Buaa (tabmn. 3.2).

Tabnuya 3.2

: T
Homep Sy, KM Ty K —° Vo, kmia | cy,k0/9 | Gy, KT | 25,4
y9acTKa Tea

1

2

3

S=.. h= ... Gq,= fca =... Gea = ...

8. CpaBHHTH YONYYCHHBIC PE3YJIBTAaThl (PAKTUYECKOTO BPEMEHH
mojiera M (PaKTHYECKOrO pacxoja TOINIMBA CO CTAaHJAPTHHIMH 3Hade-
Huamy. CTaHAapTHEIC 3HAYCHUS YKa3aHHEIX BEIMYHH B35Th U3 YCIIOBHH
npeasaymen 3anauu

BapuaHThI 1151 BEIIOHEHUS paOOTh! IPHBEAEHE! B IPIIOKECHUH.

OTYeTHbIN MaTepuan

1. 3anonaenHsie Tabauus! (Tadi. 3.1 u 3.2).

2. TI'paduk, moCcTpOeHHE Ha OTACABHOM JHICTE IO JI2HHBIM TallI.
3.1.

3. Tocrpoennas na AKII Tpacca nonera ¢ yka3aHHEeM HOMEPOB U
TPaHHI] YYACTKOB (JI€NaeTcs B TOM Ciydae, €ClIM 3ajaHHe OacTCi IO
KapTe, a He O JaHHBIM NPHIOKEHHU).

TTPHJIOIKEHHNE
Hcxonqubie gqaHHbsre
Bapwnanr 1
Camoner WI-62, M = 0,75, ¢, ca = 8620 xr/u, H=9000 m
T,
Homep Sty KM Ty, K . Vo, kmfa | cq,k0/9 | Gy, KT | gy, 4
yuactka | " Tca
1 460 231
2 380 228
3 490 226
4 480 224
5 320 222
S=.. Ip=... Gq,: Ica =... Gea= ...
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Bapwnanr 2

Camoner MJI-62, M= 0,80, ¢, ca = 8970 xr/y, H=11000m

T
Homep Sy s KM Ty, K —& Vo, kMu | ey, kr/d | Gy, Xr | 5,49
yuacTka yu [ T ¢ L ¢
CA
2 360 216
3 530 218
4 370° 221
5 390 223
S= .. tq, = Gq, e Ica =... GCA=
Bapnanr 3
Camoner WI-62, M =10,85, ¢, cp =9270 xr/u, H =11 000 m
T
Homep | o v | T, K @ kv | oy krfa | Gy xr | fg,
yuactia | o7 ® T ¢ @ @
cA
2 . 460 217
3 610 219
4 430 222
5 570 225
S=.. Ip= ... Gq, =.. fca =... Gea= ..
Bapnaur 4
Camoner TV-154, M=0,75, ¢, ¢; = 6370 xr/u, H=11 000 m
T
y}i:r:x?a Sy, KM Ty, K FL Vo, km/a | cq,kv/1 | Gy, xr | 5,4
CA
2 430 221
3 550 218
4 450 215
5 380 213
S=.. fp= .. G¢ = fca =... Gea= ...
Bapnanr 5 '
Camoner TY-154, M =0,80, ¢, ¢y = 6430 xr/4, H =11 000 m
T,
y};::;efa Sys , KM Ty, K -;L Vg, km/a ¢y, kr/a | Gy, kT | 4,4
CA
2 480 216
3 510 219
4 390 222
5 570 224
S= h= .. Gq, =.. fca = Gea= ...
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Bapmwanr 6
Camoner TY-154, M=0,85, ¢, ca =6950 xr/4, H=11000™

T
Howmep Sy, KM T4, K —& Vo, xm/a | ¢y, kr/a | Gy, KT | £3,4
yyactka | * Tea

2 400 223

3 530 220
4 420 217
5 560 215
S=.. t¢= Gq): IcA = GCA=
Bapuauwr 7

Camoner TV-134, M=0,70, ¢, cs = 3150 xr/a, H=11 000 M

T
Homep Sy KM Ty, K —¢ Vo, kM | ¢y, KT/4 Gy, Xr | t5,4
yaacrka | " ¢ Tea ¢ b b

2 340 218
3 430 220
4 320 223
5 290 225
S=.. t¢= Gd’ LT fca = GCA=
Bapnaur 8 '
Camoner TV-134, M= 0,80, ¢, cs =3690 xr/u, H=11000 m
T
Howmep Sy s KM Ty, K — Vi, xm/a | cy,xr/a | Gy, kr | 5,4
yuactka [ Y T
; ca
2 270 221
3 410 219
4 320 217
5 300 215
S=.. Iy = ... Gq,: fca =... Gea= ...
Bapnanr 9
Camoner WI-86, M = 0,75, ¢, cs = 10900 xr/a, H=11 000 M
T :
Howmep Syy , KM Ty, K & Vg, xm/a | cy,xr/a | Gy, Kr | ty,4
yyactka v T : b
CA
2 470 216
3 540 | 219
4 420 220
5 510 223
S=.. t¢= G¢= IcA =... Gea= ...

32




Bapwanr 10
Camoner NJI1-86, M =0,80, ¢, cs = 11700 xr/a, H=11000wm

T

Homep Sy » KM Ty, K —& Vo, kMM | ¢y, X179 | G, KT | #3,4
yuactka | ¥? Tea | : A

2 450 221

3 570 218 .

4 420 215

5 490 213

S=.. Ip= ... . Gd’: - Ica =... » Gea= ...
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Jlaboparopras pabora 4
Onpesgenenne noTonKa camosnera

Llenb paboThl: HayuuTbCA ONPEAENsTb BLICOTY NOTOMKA camofeTa
Y1 OLIEHWUBATb CTenNeHb BIMSHUSA Ha HEe OTKIOHEeHHUIA
TeMnepaTyphl BO34yXa OT CTAHAAPTHbIX 3HAUEHWUIA.

IToToaox caMoJIeTa M ero M3MEHeHHe
B 3aBHCHMOCTH OT apaMeTpPoB aTMochepsl

Ilomonox camonema (sepmonema) — 370 HauboNIbLIIAsL BBICOTA, HA
KOTOPYIO OH MOXXET MOIHATHECA IIPH ONPEACICHHOM PEXHME IOJNETA.
[ToTONOK BO3XYIIHOrO CyIOHA 3aBHCHT OT (U3MYECKOrO COCTOAHMSA ar-
Mocdepst. TToner camonera BOMM3H MOTONKA ABJIETCA Haubomee 3Ko-
HOMHYHBIM, TaK Kak ¢ BEICOTOH YMEHBIIaeTca pacxol TOIUIMBA H IO-
BBHIIIAETCA JALHOCTH MOJIETA.

Kak BBl yXke 3HaeTe, 10 MEpPE MOIbEMa Ha BBICOTY M3OBITOK TATH
YMEHBIIACTCS, T.C. OHOBPEMEHHO YMEHBINAETCA M BEPTHKAIBHAS CKO-
pocTh Habopa BLICOTHI caMOIeTOM. BricoTa, Ha KOTOPO# M36BITOK TATH
¥ BCPTHKANbHAs CKOPOCTH PaBHBI HYJIO, HAa3bIBACTCA TEOPETHUYECCKHM
noTosnkoM. Ha 3Toi BEICOTE€ BO3MOXCEH TONBKO FTOPH30HTANBHBIN MOJIET
HAa HaUBHITOXHEHMIEH CKOPOCTH.

JIoCTHTHYTH TEOPETHIECKOTO [OTOIKA BO3AYIIHOE CYAHO IPAKTH-~
YECKM HE MOXKET, TaK Kak [0 Mepe NPUOMIDKeHUs K HEMY H30BITOK TAIH
CTAaHOBMTCS BCE MEHBILE, U Ul Habopa ocTaBUIeics BEICOTBI NOTpeby-
€ICsd 3aTpPaTUTh CIMIIKOM MHOro BpeMeHHM M TommBa. llostomy
B aBMAI[MM BBEICHO MOHATHE NPAKTHYECKOIO MOTOJKA, ONPENEIIEMOro
Kak BBICOTA ITOJIETa, HAa KOTOPOH MaKCHMallbHasi BEPTUKANIbHAsL CKOPOCTh
paBHa 0,5 M/C 15 NOPUIHEBBIX H 5 M/C JUI PEaKTUBHBIX CaMOJIETOB.

IToTosOK caMoieTa B TAKTHKO-TEXHHYECKHX JAHHBIX YKa3BIBACTCH
BCEr/a JUisl CTAHAAPTHRIX aTMOC(EPHBIX YCIOBHM, a TEMIEpATypa BO3-
IyXa y 3eMIIM M Ha BHICOTaX M arMOoc(epHOE JAaBJICHHE Y 3€MIM MOTYT
3HAYMTENBHO OTIMYATHCA OT 9THX 3HadeHui. Ilotomok camonera mpu
MOBELIMIEHHH TEMNEPAaTyphl BO3MyXa HAa BBICOTAX M YMECHBUICHHM HaB-
JIEHHS ¥ 3€MJIM YMEHBIIAETCA B Ha060pOT. DTO COBEPIICHHO OYEBH/HO,
TaK KaK MOBBIIIEHHE TEMIIEPATYPhl BO3AyXa H yMEHBIIEHHE aTMocep-
HOTO JABJICHHSA NPHUBOMAT K YMCHBIUCHHIO IUIOTHOCTH BO3AyXa, 4TO,
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B CBOIO Ovepe/lb, HANPAMYIO. CKa3bIBaeTC Ha TATE JBUraTeNcH camolie-
Ta U KaK CJIEJICTBHE — Ha €r0 MOTOJIKE.

OTKIIOHEHHE = NTOTONKA CaMoiieTa OT cran,uapmoro 3HAYCHHS
(AH,;;) MOXHO PacCUHTATh 110 (bopMyne ‘

AHy=Hyr - HmCA—(Poq) Poca) 8— (an; Taca) 80, (4.1)

TJIE Po ¢» Do ca — GAKTHUECKOE M CTAHNAPTHOE aTMOC(hEPHOE NaBIEHNE Y
semiy, 1lla; Ty ¢, Tu ca — paxTHyeckas u cTaHAapTHAas TeMIepaTypa
BO37(yXa Ha BBICOTE NOTONKA caMmoneTa, °C.

Wuorna 11 pac4eToB UCIIONB3YIOT ynpomeHHym bopmyy

AH, = xkATH, - - (42

rae k — ko3 dunuenT; 111 pa3HBIX THIIOB CaAMOJIETOB 3TOT KO3(hduuu-
€HT pa3nudeH u paBeH Ang camonera TY-134 x = 40 m/°C, gna camo-
nera TY-154 x = -55 m/°C, a qnsa camoneroB WJI-62 n NJI-86 x = —
100 1 — 130 M/°C, coorBeTcTBeHHO; ATH — OTKJIOHEHHE TEMIIEPATyPhI
BO3IyXa OT CTaHJAPTHOH Ha BEICOTE [IOTOJIKA CAMOJIETA.

KonrtposibHseie BOonpocs:

—

Y10 HA3BIBACTCS MTOTONKOM CaMoJIeTa?

2. Kexue mapamerps! atMochephl BIMAIOT Ha OTKIOHEHHE IOTOJIKA CaMojiera OT -
CTaHAAPTHOTO 3HAYCHUSA?

3. B yeM OTIHYHE TEOPETHIECKOIO X MPAKTHYECKOTO MOTOJIKA CamoJieTa?

4. Kak MOXHO onpeaeiauTh $aKTHIECKYIO BEICOTY TIOTOJIKA caMoltera?

Marepnans: gis paborst

1. Cunonrtryeckuii MaTepuaid u3 Y49eGHOTO aBMAIIMOHHOTO METEOPOJIOTHYECKOTO
aTyaca W UCXOMHEIE NAaHHEIC, BEIAaHHEIE IIPENOJAaBATENIEM.
2. Jivcr MmmiMeTpoBoit Gymary.

Pexomengyemas nnreparypa

bozamiun O.I. OCHOBEI aBHalIMOHHOMN Me'reoponornn — CII6.: V3. PTTMY, 2009. —
338c.

lNopsigokx Beinosinennss paborsl

1. Jma Tpaccel, yka3saHHOM NPenoOJaBaTeleM, WM IO IIONydeH-
HBIM OT HEFO HCXOHBIM NaHHBIM ONPENENHTh (GAKTHYECKHH NMOTONOK
caMoJleTa Ha KaXAoM ydacTke Tpacchl. IIpm ucnons3oBaHMm ATiiaca
BCE KapTHI IOT0(bI GPaTh 33 OMMH U TOT X€ CPOK HAGIIOEHHIA.
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2. Tlocrpouts rpapuk OTKIOHEHHS (HaKTHIECKOTO IIOTONKA Ca-
MoOJIeTa OT CTaHAAPTHOTO 3HAYEHUs UL BCEX YIaCTKOB TPACHL
3. IIpoanamu3upoBaTh NOJYyYCHHEIE PEe3yIbTAThL.

Merognveckue yxasanmns

1. Jlnsa BoioHeHHs paboTHI CHEAYET MCIONH30BaTh HMCXOAHYIO
undopmanmo (rpaccy), KoTopas Oblna BaM 3aJaHa IPH BBINOJIHECHUH
upeasaymei paboTsl.

2. OTKIOHEHHEe IOTOJIKA CaMOJIeTa OT CTaHAAPTHOrO 3HAYEHHMA
paccuuTtath 1o popmynam (4.1) u (4.2).

3. Ilpu BoUIONHEHHM pacderoB 1o GOpMyaaM 3HAUYCHMsS HaBic-
HHA Y 3€MJIH CHUMATh C IIPU3EMHOH CHHONTHYCCKOM KapThl MM B3STH
U3 TaOMMIEI IPIIOXKEHHUS U1 CBOETO BapHAaHTa.

4. 3navenue (aKTHIECKOH TEMIIEPATyphl JULL KaXJOIrO0 y4acTKa
Tpackl B3ATh M3 JaHHBIX IPEABIAYINeH paGoTBl MM ONPEACTMTH IO
kapre AKIL, a cTraHmapTHYIO TEMIEPaTypy — IO a3poJOrHYECKOH aua-
rpamMme (WM paccuMTaTh CaMOCTOSATENHHO) B 3aBHCHMOCTH OT 3aJaH-
HOT'O 3IIEJIOHA IOJIeTa. o

5. TIIpu nocrpoeHMH IpaHKOB OTKIOHEHHMH IIOTOJKA CaMojcra
OT CTaHJAPTHOTO CIeyeT BEIOpaTh MacTal: 1o BepTukanu 1 cm — 250 M,
a 1o ropusontany 1 cM — 150 xm. .-

6. Ilpu ananu3e NOCTPOCHHBIX KPMBBIX CPaBHHUTB PE3yJIbTATHI
pacueroB mo ¢opmynam (4.1) u (4.2), a 3aTeM OLEHHUTH OTKIOHEHME
IIOTOJIKA CaMOJIeTa OT CTaHAAPTHOro 3HA4YECHHA H Pa3HOCTh IOIy4YCH-
HBIX PE3YJIBTATOB [IPH MCIIONB30BAHUH TOH HIIH APYyToi GopMyImsL.

OTuerHbIif Marepnan

1. TaGmuuac pe3yJIbTaTaMH pacuera CJIEAYIOMIEro BUa:

Howmep
y4acTKa

1

Pog, ITla Arpl-olg” Ty, °C | ATy, °C | AHgpy M | AHgo, M

2. TloctpocHHEBIH TpaduK OTKIOHEHMH I[OTOIKAa caMolera OT
CTaHAaPTHOTO, PACCIHTAHHEI 110 opmynam (4.1) u (4.2).

3. CocraBicHHBIH Ha OTJIENFHOM JIHMCTE aHAIM3 IOTyYEHHBIX pe-
3yJILTATOB JOJDKEH COAEPKATh CIEXYIOIUE JaHHBIE:
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— Y4YacTKHM ¢ MAKCMMAJIbHBIM H MHHHMAJIBHBIM OTKJIOHEHHEM IIO-

TOJIKa CaMOJIETA OT CTAHAAPTHOIO,

— Iepenaj BBICOT IOTOJKA 0 33AaHHOMY MapIupyTy; -
— MakCHMallbHasd ¥ MHMHHMAaJIbHas Pa3HOCTh BEICOT IIPH pacuere

noronka no gopmyine (4.1) u (4.2).

NPHNIOIKEHHNE

Hcxonrbie nannbie 06 arMocdepHOM maBneHun (py, rlla) y semmu
Ha OTJENBHBIX YYaCTKaX TPACCHL

Bapuanr . Homepa ygacTkoB

paboTh 1 2 3. : 4 5
1 1008 1001 999 997 1003
2 1003 1009 1012 1015 1019
3 1000 996 995 993 987
4 997 985 981 977 983
5 1015 1011 1007 1004 1009
6 1023 1032 1035 1037 1033
7 1013 1017 1019 1023 1016
8 985 991 995 998 1000
9 991 998 1003 1005 1001
10 1017 1014 1010 1005 1007
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JlaboparopHas pabora 5 ,
OuyeHKa BAHSIHNA BETPA Ha NOJIET BO34YWHOIro cyaHa

Llenb paboTbl: HayuWTbCA OLEHUBATb BMSIHAE CKOPOCTU U Ha-
NpaBneHus BETpa Ha B3NET, MOMET M NOCaaKy
caMoneTa. ‘ ‘

BausiHye BeTpa HA B3JIET, MOJIET M MOCAJKY CaMOJIE€Ta

HanpaBrnenue @ CKOPOCTh BETPA OKAa3bIBAIOT 3HAYMTEIBHOE BIIMA-
HH€E Ha JBYDKEHHE J000ro BO3IYNIHOIO CyIHA.

Kax BEHI 3HaeTe, B3JET U OCaAKa CaMoJIeTa BCeria MPOH3BOMATCS
NPOTUB BeTpa. DTO YBEIUUMBAET YCTOHYMBOCTH M YHPAaBIsAEMOCTh Ca-
MOJIETa, YMEHBIIIAET BpeMs U JIMHY pa3bera npu B3IIETE, a TakKe Bpe-
Ms M IJIAHY Ipobera npu mocajake. Berep okaspiBaeT CyIIECTBEHHOE
BIMSHUE HA XapaKTEPHUCTHKU KpeHCcepcKoro moyera camoneTa (monera
no MapmpyTy). FIx n3MeHenne nox AeiCTBHEM BETPa MOKHO OLEHHUTH, '
€CNIM BOCIOJIb30BATHCS TaK Ha3hIBAEMBIM HABHUTAIMOHHBIM TPEYTOib-
HMKOM CKOpOCTEH M C €ro MOMOIIBIO PEMHUTh BCE BOSHUKAIOMME HABH-
ramuoHHbIe 3a1a4un (puc. 5.1).

0 c

Puc. 5.1. HaBuranoHHEIH TPEYroJIBHAUK CKOpOCTei

HaguraipoHHbIH TPEYTOIBHUK CKOpOCTeH 00pasyeTrcs BEKTOPOM
BO3XYIIHOH ckopocTH (V), BEKTOpOM CKOPOCTH BeTpa (#) M BEKTOPOM
myTeBoii ckopocty (W). Ilocnexnuit npeacTaBieT co60 BEKTOPHYIO
CyMMy BO3JIYIIHOH CKOPOCTH M CKOPOCTH BeTpa. MIHBIMM clIOBaMu, €c-
JM CaMoJIET JIETHT CO CKOpOCThIO (V), a pealbHBIH BETEP €ro CHOCHT
B HANpaBJICHUH ¥ CO CKOPOCTHIO (#), TO PE3yNBTUPYIONIEE NEPEABHKE-
HHe camorieTa 6yIeT NPOUCXOMUTS O HAnpaBieHo Bekropa ().
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OGs3aTensHEIME  3JIEMEHTAMH  HAaBUTAIHOHHOTO TPEeYTOJIbHMKA
CKOpOCTeH SBISIOTCSA M €ro yIisl: Y — Kypc CaMOleTa; o — ITyTeBOit
YTOIL; ¢ — YTOJI CHOCA; € — YTOJI BETPa M § — HANpaBIEHUE BETPa.

[locne Toro, Kak Mbl 0G03HAYMIIM BCE NIEMEHTH HABHTAIIHOHHOTO
TPEYroJbHUKA, STOT TPEYTONBHHK MOXHO «3aCTAaBUTBY» paboTats. [l
3TOr0 HYXHO TOJBKO HEMHOXKO BCIIOMHHTH TPUTOHOMETpMIO. MTak,
A% Ha puC.5.1 ¥ npuBeeHHble HIbKe 0603Ha49€eHus CTOPOH U YIJIOB,
MOXHO 3aIIHCaTh:

p=o-y; (.1)
. (52)
sing sing :
WIH
.U, '
In@g=—sing; 53
sin @ VSl : (5.3)
¢ = arcsin(g sin a) _ 5.4
|4
V;I}=I7+[7¥Vcos¢¥Ucoss. .5

IMponomkuTenbHOCTh MoNieTa ¢ (4) Ha Y4acTKe TPAcCHl JNUHOH S
(xM) MOXKHO OmIpe/IeIIUTh o ¢opmyne

t=S/w, ‘ ‘ (5.6)

a GaxkTUYeCKuil pacxo] TOIIMBA NpH nponeTe KaXznoro yqacnca — 1o
Popmyne

G-.-,q, = Cup z. s . (5 .7)

TaxuM 06pa3oM, HCTIOIB3YA HHGOPMAIMIO O IoJe (HPaKTHYECKOro

BCTpa WIH HpOFHO3PIpyeMOFO BETpa MO Tpacce, MOXKHO OIICHHUTH H3ME-
HCHHEC I'IpOI[OJ'DKHTCJILHOCTPI I1I0JICTA IO CPABHCHHIO CO CTAaHAAPTHBIMH

(WTHIEBBIMY) YCIOBHSAMH, ONIPEAETHT pacxon TOILUIMBA Ha OTAEILHBIX
| y9acTKax TPAcCHI U IO BCel Tpacce B LEIOM U JaTh PEKOMEHAALMH 110

omnmnsaunn pexcnma noneTa C quTOM BETpa PIJIPI o BI)IﬁOpy OIITH-
MaJILHOM TpaeKTopnn I'IOJICTa
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Konrposnsrere sorpocsi

1. - Kak M3MeHAIOTCA B3NETHO-IIOCA{OYHEIE XapaKTEPACTHKH CaMOJIETa TIOX BIMSHHEM
Berpa? :

2. B ueM 3akmoyaercd OMACHOCTH CHILHOTO OOKOBOTO BeTpa Ha B3JET M IIOCANKY

camonera?

Kax BymseT BeTep Ha CKOPOCTD TIOJIETa BO3MYNIHOro CyaHa?

Kak MeHsieTCA HaripaBJieHHe TIO5ieTa BO3AYIIHOIO Cy/IHA NOX JieHcTBreM BeTpa? |

C TIOMOIIBIO KAKUX (OPMYIT OIIpeeIAeTCA IyTeBast CKOPOCTh M YTOJI CHOCA CaMo-

nera? . .

6. Kax oneHuTs H3MeHeHHe TPONOIXUTEIBHOCTH II0JIeTa OR AeiicTBueM Betpa?

“nosw

Marepuanei ana paborst

1. .Cusonrndecknit MaTepuan u3 YdeOHoro ariaca (IpH3eMHas M BBICOTHBIE KapTHI,
KOTOpBIE HCIOIL30BAHCH B TaGoparopHoi pabote 3).
2. OtuerHble MaTepHaisl JabopaTopHoii paboTs! 3.

PexoMeHgyeMas iureparypa

1. Bozamxun O.I. OcHoBH aBwaunoHHo# Mereoponoruu. — CII6.: Usn. PITMY,
2009. -338 c. -

2. PyKOBOACTBO MO MPOTHO3HPOBAHHIO METEOPOJIOTHYECKUX YCIOBUI I aBHALAN.
— JI.: Tunpomereonsnar, 1985. — 302 c.

IMopafox BbINO/IHEHHST PaboThI

1. Ompenenuth I OTHENBHBIX YYaCTKOB TPAcChl, yKa3aHHOM
IpenojaBareyeM, Yroll CHOCa CaMojleTa, Kype M IYTEBYIO CKOpOCTS,
a TaloKe NPONOIDKHTENBHOCTH HOJIETa IO OTAENbHBEIM YJacTKaM H IO
BceH Tpacce.

2. Jlng pemenus 3aladu BOCHOJIB30BAaThC Pe3yIbTaTaMH pacde-
TOB BO3AYIIHOH CKOPOCTH, NNOJIyICHHBIMH B 1abopaTopHO# pabore 3.

3. CpaBHHUTH BpeMs [OJIETa [0 MAPLIPYTy B CTAHIAPTHBIX YCIIO-
BHJX CO BPEMCHEM IOJIETA IO 3TOMY >XE€ MapUIpyTy C YYETOM BETpa H
TEMIIEPaTypHL.

Merognueckne yKasanmsa

1. ' Jlna BHINONHEHUs JAHHO# paGoTH HCMONL30BATH TPAcCy (Tab-
JTMYHBIE HCXOJHbIE JAHHBIE), KOTOPHIE GBLIN YKa3aHEI NIPENONaBATENCM
P BHIIOIHEHHH 1a6opaTopHOit paGoTh 3. '

‘ 2. Omnpenenats mo Kapre AKII umu mo TaGIMYHBIM HCXOOHEIM
JAHHBIM HABHTallHOHHEIE XapaKTEPHCTHKH HA YIaCTKaX TPAacChl W Xa-
paKTepUCTHKM BeTpa. [ onpeneneHys MyTeBOro yIila M HallPaBICHHSA
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BETPa BOCHOJIBL30BATECA TPAHCIOPTUPOM MM TaGNIMYHBEIMEU AHHBIMH,
CKOPOCTh BETpPa OCPEIHUTH 10 YYaCTKaM TPacchl (B3ATh M3 TaGIIHIEI),
a 3HaYCHH BO3/YIIHOH CKOPOCTH ¥ Ha y4aCTKax B3ATh U3 PE3yJbTaTOB
PacdueToB, NOTYYEHHBIX IIPH BEIIOJIHEHUH J1a60paToOpHO# paGoTs! 3.

Pacder mapaMeTpoB monera ¢ y4eTOM BeTpa HPOBOAUTH HO (op-
MynaMm (5.1) — (5.7), BoITEKaOImMUM 3 PEIICHHUS HABUTAILMOHHOIO Tpe-
YTOJIBHAKA CKOPOCTEHA. '

Pe3ynbeTaThl pacueToB 3amucaTh B Tabnumy, opma KoTopoit mpen-
CTaBIICHA HUKE.

Howmep £ ols ol U, o R RZ
YJacTKa 5, xm xm/a | 3, KM/ E, LR b F N I Gro
1 2 3 415 6 7 8 91 10 11 |12

ITpn 3anomuenun rpad 1-3 Tabmume! ucxomuyro uHGOpMAaLWIO
B3ATh U3 NabopaTopnoit paboTe! 3. I'padel 4—6 3amONHATE HO XAHHBEIM,
B3aTbiM ¢ AKII WM U3 cBOero BaphaHTa IpUIOXKeHHs K pabore. Oc-
TaJbHEIE XapaKTepUCTUKH (rpadsl 7—12) pacCYMTHIBAXOTCSA MO MpHBE-
IESHHBIM BBIIIE (hopMynam.

3. Tlom TabGmuue#l 3amucaTh CBEJCHHMSA O IPOJODKUTENBHOCTH
TI0JIETA IT0 TPACCE M PAaCcXOJie TOINIMBA B CTAHAPTHEIX YCIOBHIAX, C y4de-
TOM peaJbHOTO IOJI1 TeMmIeparypsl (1aboparopHas pa6orta 3) u ¢ yue-
TOM peajbHOTrO IT0JI1 TEMIIEPaTypH! U Berpa (1aHHas pabota). IIpu aHa-
nu3e NONTYyYeHHBIX pe3yNbTaToB OOpaTUTh BHUMaHHWE Ha OTKIOHEHHE
CKOpPOCTH I10JI€Ta ¥ H3MEHEHNE NPOJIOIDKUTENFHOCTH HOJIETa U pacxoa
TOINMBA 10 CPABHEHHUIO C YCIOBHAMM B CTaHAApTHOI aTMocdepe.

OryerHbIi MaTepnan

1. -3anomxennas TabnMI@A CO BCEMH BBIOJHEHHEIMH pacdeTaMy
K COCTAaBJICHHBIM Ha OTHACIBHOM JIUCTE aHalM3, B KOTOPOM IOJDKHO
OBITH OTPAXKEHO:

— BpeMd NOIeTa B CTAaHAAPTHBIX YCIOBHMAX M B PEalbHOM IIoje
TEMIIEPATYPHI U BETPa; '

— OIICHKa BKIaja IoJieil TeMIepaTypsl U BeTpa B H3MEHEHHE 06-
meH IpoOKUTENIFHOCTH TI0NIETa 10 TPacce;

— OICHKA BKJIaJa NOJIA BETpa B M3MEHEHME BO3YILHOH CKOPOCTH.

2. HapucoBanHbIi HABUTAIMOHHEIA TPEYTOILEHUK CKOPOCTEH s
«CBOUX» 3HaYEHUH ITyTEBOTO yIlia ¥ HANIPABICHAS BETPA.
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TTPHUJTIOIKERNE

Hcxopnrsie gaHHble
Bapwnanr 1
Camoner HJI-62, M=0,75, cyca = 8620 xa/a, H=9000m
Howmep Ve ° o U, o R ol W,
YYacTKa 5, m /e | * 3, | ® LI I OO Iy g Grg
1 460 130 | 220 70
2 380 140 | 240 80
3 490 150 | 270 | 110
4 480 150 | 260 | 90
5 320 | . | 150 | 280 | 120
Bapwnaur 2
Camoner MJI-62, M = 0,80, c, ca = 8970 xr/g, H =11 000 it
Howmep Vs o o U, o . N2
y4acTka S | g | 5° | v | & %1% fe | B | O
1 490 230 § 190 | 50
2 360 250 | 200 90
3 530 270 | 200 | 120
4 370 270 | 220 80
5 390 270 [ 210 | 60
Bapnanr 3
Camoner MJI-62, M= 0,85, c, cs = 9270 xr/y, H=11000m
Homep Vg, o o U, o o NZ
y4acTka S, KM wa | © 8? wa | ?, Y e ty |Grg
1 390 70 320 | 60
2 460 60 | 340 [ 80
3 610 80 350 90
4 430 90 | 340 | 100
5 570 90 | 310 | 70
BapwnaHr 4
Camoner TY-154, M =0,75, ¢y ca = 6370 xr/u, H=11000 m
Homep Vs o o U, R . NZ
ydacTKa S, M o | & B, o | & LI I (Ol ty |Grg
1 560 200 | 240 | 60
2 430 190 | 220 | 100
3 550 160 | 210 | 120
4 450 150 | 170 90
5 380 150} 150 80
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Bapwanr 5
Camoner TY-154, M= 0,80

CaCA = 6430’1(r/'{, H=11000m

Howep Voo | yolsol|l U | ool golyo| .
ydJacTka 5, km xmfa | ® 3, i | & @ e ta | Grg
1 420 310 | 240 | 110
2 480 320 | 260 | 80
3 510 340 | 270 | 120
4 390 340 | 230 | 60
5 570 350 | 210 | 50
Bapwuanr 6
Camoner TY-154, M= 0,85, ¢y ca = 6950 kr/a, H =11000m
Howmep Vo o o U, . . REZ
y4acTka 5, xom /e | , g | ®° | g | | Cre
1 470 140 | 340 | 80
2 400 130 | 350 | 130
3 530 120 | 320 | 100
4 420 120 | 330 90
5 560 100 | 310 | 120
Bapwanr 7
Camoner TV-134, M= 0,70, ¢, ca =3150 kr/u, H=11000m
Howmep Vs 7 W,
yuacrka |5 ™ | sewa | @ | 37 Jwada | B | 97|07 e | B | O
1 370 190 | 270 | 120
2 340 170 | 260 | 100
3 430 210 | 250 | 110
4 320 220 | 250 70
5 290 200 | 230 [ 90
Bapwanr 8
Camonter TV-134, M= 0,80, ¢, ca = 3690 xr/u, H=11 000 M
Homep Vs o o U, o . N
yJacTka S kM i | @ % | | ® ®° (V% wia | B | Ore
| 390 240 | 210 | 90
2 270 250 | 220 70
3 410 250 | 200 | 100
4 320 260 | 180 | 110
5 300 270 | 160 | 120
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Bapwanr 9
. Camoner WJI-86, M= 0,75, ¢, ca = 10900 xr/u, H =11 000 m

yI_'I{Z?::a S, T KII\//[q;"{ %° | 9° Kg/q &° 1 9°1° KLV/"{ ty |Grg
1 590 70 | 200 | 120
2 470 80 | 210 | 90
3 540 90 | 220 | 110
4 420 80 | 220 | 130
5 510 100 | 230 | 140
Bapnanr 10
Camorer MJI-86, M= 0,80, ¢, ca =11 700 xr/u, H=11000 M
y}mlx:?::a S, qu}’q % | 5" Kg}q £° | ° |1.° KVMV;q te | Gog
1 530 250 | 210 | 150
2 450 260 | 200 { 120
3 570 270 | 190 | 100
4 420 280 | 230 | 60
5 490 280 | 250 | 80
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Jlaboparoprast pabora 6
AnarHos H nporHo3s CTpyHHbIX TeYEHMH

Lenb pabothi: U3yunTb METOAbI AWarHo3a W NPOrHo3a CTPYMHbIX
TEYEHUIA.

Bausuue cTpyiHBIX TedeHHIl HA MMOJIET.
Cuoco0bl IPOrHo3a CTPYMHBIX TeUeHHii

Jna asmaupm crpyiissle Tewenus (CT) umeroT 6onbmioe 3HaYCHHUE.
IIpu moseTe caMosieTa B 30HE CTPYHHOTO TEUEHHMS IyTeBas CKOPOCTH
3HaYUTENBHO OTIMYAETCSA OT BO3IYHIHOH, 4TO OOYCIIOBIEHO GoNbmIoi
CKOPOCTBIO BETPa, HEPEIKO INOCTHTAIOIIEH Ha OCH CTPYH 3HAYCHHIH
200 xm/9 u 6onee. CamoneT, mepecekas 061acTb CTPYHHOrO TEYEHHUS,
HCIIBITHIBAET 3HAYUTEIBHBIN CHOC. Tak, mpu 60okoBoM BeTpe Ha ocu CT,
ckopocTh KoToporo cocrapirier 200 km/4, MakCUMaBHEIH yron cHoca
nocturaer 14°. EcTeCTBEHHO, 3TO MPUBOXUT K HEOOXOOMMOCTH BHECe-
HMS IONPABOK B KypC caMoJIeTa.

Yacto B 308e CT ormeyaercs maTEeHCHBHAA aTMocdepHas TypOy-
JEHTHOCTb, KOTOpast MOXET 3HAYHTEIILHO OCJIOKHHUTE HOJIET.

ITpun MeteopomorndeckoM oOecIedeHHH NOJICTOB HHGOpPMalusI O
MECTONIOJIOKEHUH M MHTEHCHBHOCTH CTPYHHOTO TEUEHHS MIPAET BaXK-
Hylo poib. CBeleHUsI O BBICOTE OCH CTPYHHOIO TE€UE€HHMS M CKOPOCTH
BETpa Ha €r0 OCH HAaHOCATCS Ha aBHALMOHHYIO IPOTHOCTHYECKYIO Kap-
Ty ypoBHa 300 rlla, a Tarxoke HCIOAB3YIOTCA I YTOYHEHHSA IIPOTHO3a
BeTpa Ha GOMbMIMX BHICOTaX (BOMH3HM OCH CTPYHHOTO TEUESHHA).

Jn4 nuarHo3a ¥ MPOrHO3a CTPYHHBIX TeUeHHH IIPUMEHSIOTC (Uc-
HONB3YIOTCS) (aKTMYeCKHEe M IPOTHOCTHYECKHE KapThl Gapudeckoit
Tonorpadguu yposHe#t 400, 300 u 200 rlla, a Taxxe KapTh MAKCHMANL-
Horo Berpa. Crpyiinbie TedeHHs OOHapYKHUBAIOTCSA Ha HHUX IO CTyIIe-
HMIO H30THIIC B BHICOTHBIX (POHTAIBLHBIX 30HaX.

JleTanpHBIA aHANU3 pacupeleleHHs BETpa B CTPYHHBIX TEUCHHAX
OCHOBaH Ha NOCTPOEHHMH BEPTHKAILHOTO NPOGHIA BETpa MO AaHHBIM
TEMIIEPATyPHO-BETPOBOrO 30HAMPOBaHMs aTMOCc(hEpHl. B aBuanMonHbIX
IpOrHO3ax MOTOABl O CTPYHHOM TEUECHMM HYXKHO CKa3aTh O HampaBlie-
HMH BETpa, €r0 MAaKCHMAIBHOW CKOPOCTH Ha OCH CTPYH, BEICOTE OCH
CTPYHHOI0 T€YEHMA M TONIMHE CTPYHHOrO TEYCHHMA (BBHICOTE BEpXHEH
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W HIDKHEH TpaHuIp! CTpyH). Bero uHbOpManuio o cTpyHHOM Te4eHHH,
KpOoMe HanpapleHNs BETPa, KOTOpOe BCErd ONpPEACIIeTCs. CHHONTHYC-
CKMM METOIOM, MOXHO OIIPEIEINTh, HCHONB3YS METOL IPOTHO3a3,
npeioxeHHsd E. PefirepoM.

E. PeiiTep npemioxuil mo JaHHBIM 30HIUPOBAHMS aTMOCHEpHI
B NMPOU3BOJIBHOM MacmTabe MOCTPOUTH IPadrK, NCXOXHBIMH JaHHBIMU
71 KOTOPOTrO SIBJSIOTCS BBICOTA IOBEPXHOCTH M CKOPOCTH BeTpa (PHUC.,
'6.1). Bce TOuKM ¢ MCXOAHON MHGOPMAIMEH IOCTIENOBATCILHO COCHHU-~
HAIOTCH MEXIY c0o00# OoTpe3KaMy NPAMBIX JIWHUH, MIPHYEM HOCTPOEHHE
9TOM JIOMaHOH JIMHMM IIPOM3BONUTCA KaK CBEPXY, TaK U CHHM3Y (OT
BEPXHCH TOYKM BHU3 U OT HIDKHEH TOUKHM BBepX): Kaxxnas BETBb IMHUK
IPOBOANTCA O OJHOTO M3 ABYX MaKCHMAaNBHBIX 3HAYCHHUH CKOPOCTH
BeTpa. OTH 3HAYCHUSI HE COCNUHAIOTCA MEXIy co00H OTpe3koM mps-
MOH, a IOCTpOEHKE JeNlaeTCs TakK, Kak IoKa3aHo Ha puc. 6.1 (mo mps-
MO NPOAJIEBAETCH «IIOCACTHUID HIDKHUHM M BEpXHHH OTPE30K JIOMa-
HOM JTHHHM [0 HX IEepecedeHus). JTa TOYKa NEePEeCceYeHHs YKaxXeT BBI-
COTYy OCH CTPYHHOTO TEYEHWS, MAKCHUMAIBHYIO CKOPOCTh Ha OCH CTPYH,
a pasHuIa B BbicoTax TodeK E mJ] maeT mpercTaBicHMe O TOJINMHE
CTpyHHOTO TedeHws (BeIb I'paHMIA CTPYMHOrO TEe4eHHs 310 M3oTaxa 30
M/c).

IS0 60 e

Puc. 6.1. OnpeneneHne MakCHMaJIBHOH CKOPOCTH BETPA, BHICOTHI OCH
U MOIHOCTH. CTPYHHOTO T€YEHHS

HOpﬂJIOK IIOCTPOCHHUA U IIOJIb30BAaHMEC NaHHBIM I’pa(pPIKOM JIOHOJ'I-
HHUTENBHBIX NOACHEHUH HE Tpe6yeT

KOHTpOIIbeIe Bonpocsl

1. Yro Ha3pIBaeTCA CTPYHHEIM TeYeHHEM? - »
Kax BiuseT cTpyiiHOE TeHeHHE Ha CHOC U rryTeBym CKOPOCTH camonera?

3. Kax MOXHO y3HaTh (cnpomoaupona'rb) napameTpsl CTPYHHOTO TEYECHHUS JIO METO-
)Iy E. Pemepa"
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4. Kaxas uadopMalus O CTPYHHOM TEYeHHH HAHOCHTCA HAa ABHALMOHHBIE KapTHI
MOTORbI?

Marepnanoi gns paborsi

1. JlaHHBIE TEMIIEPATypHO-BETPOBOIO 30HAUPOBAHHSA aTMOCHEPEI.
JIuct 6ymarm.

Pexomerayemas nuteparypa

1. Bozamxun O.I. OcHOBHI aBuallHOHHOMK Mereoponoruu. — CII6.: usn. PITMY,
2009. - 338 c.

2. Bozamxun O.I"., Tapakanoe I'.I. Arnaumonssle nporgossl norogst. — CIIG.: u3n.
PITMY, 2007.-270 c.

3. Bopobves B.H. Curontuueckas Meteoponorus. — JI.: T'uapomereousxar, 1991. —
6l6c.

4. PyxoBOHCTBO NO NPOTHO3KPOBAHHIO METECOPOJOrMYECKHX YCIOBMM s aBUAlMH.
—JI.: Tmgpomereonsaar, 1985. — 302 c.

TMopsAOK BbINONIHEHMS PaGOTsI

1. PacKOAMPOBATh NaHHBIE TEMIIEPATYPHO-BETPOBOTO 30HIMPO-
BaHMA aTMOCGEPHI U3 HPHIOKEHH, YKa3aHHbIe IPEHORABaTEIEM.

2. Tloctpouts rpauk i1 MPOrHo3a CTpPyHHOro TEYCHHS 110 Me-
toxy E. Peitrepa.

3. Omnpegenuts HO rpaduKy HapaMeTpsl CTPYHHOIO TedeHus, He-
o0xouMBIe JUI 00eCTIeYeHUS aBHAIHH.

Merognyeckne yxkazaHms

1. JlaHHBIE TeMIIepaTypHO-BETPOBOTO 30HIUPOBAHMSI aTMOCHEpHI
(mpunoxxeHue) packoaupoBarh ¢ nomompio koxa KH-04 u 3anucats oo
topme TaGIHLBL.

H, kM p,rlla T, °C D, °C dd, ° Hmlc

2. BepTMKanbHBIH MPOQHIb CKOPOCTH BETpPa MOCTPOMTH HA OT-
AeNBHOM NHCTe B Macmrale: mo Beptukamd 1 cM — 1 xM, O ropu3on-
taimi 1 cM - 5 m/c. :

3. Jlna ompeneneHMsA BBICOTHI OCH CTPYHHOIO TEUCHMS, MAKCH-
MaJLHOM CKOPOCTH BETpa Ha OCH CTPYH M TOJNIIMHEI CTPYHHOrO Tede-
HWJ MCTIONB30BaTh MeTox E. PefiTepa.

. 4. Ha BeprukaneHoM mpodmre Betpa (puc. 6.1) BLIENUTh Y€TH-
pe TOYKH, B KOTOpPHIX HabIIofaloTcs HauOOIbIMe 3HaYEHUsS CKOPOCTH
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BETpa. OTH TOYKH IIONAPHO COENMHHUTH OTPE3KaMH MpPAMBIX JIMHHH 1
NPOIO/KUTE N0 IepeceueHHs. KoopaMHaThi TOUKH IEPECEYCHHA Ha
rpaduke YKaxyT MaKCHMAaJIbHYIO CKOPOCTh BETPa M BBICOTY OCH
cTpyiHOoro TedeHHs. TONMIMHY CTPYHHOro TEYEHMS OHPENENATH Tak,
Kak OBLIO yKa3aHO BBIILE. :

5. Hanmectn Ha rpaduK-BICOTH OIDKaHMIMX K OCH CTPYH IIENO-
- HOB NoeTa (BBIIIE K HIDKE OCH), €CIIH MyTeBOH yron paser 130 u 250°.
‘ 6. Jlng ykasaHHBIX B ILS IyTEBBIX YIJIOB C YYETOM pEAILHOTO
HAlpapeHHus BeTpa (CM. TAONHIY C PACKOAMPOBAHHBEIMH IAHHBIMH)
MOCTPOHTE BA HABHUTaI[HOHHBIX TPEYFOJIbHUKA CKOPOCTEH.

OTYeTHbIA MaTepnasl

1. 3anomHeHHas Ha OTACIBHOM JHCTE TabNHIA C paCKOIUPOBaH-
HBIMH JaHHBIMH TEMIEPaTypPHO-BETPOBOTO 30HIUPOBAHMA aTMOC(HEDHL.

2. TlocTpoeHHEIH Ha OTAENEHOM (MM TOM XK€) JINCTE BEPTUKAIIb-
HBII IPOQWIb BETpa C BHIICICHHBIMH IIApaMETPaMH CTPYHHOro Tede-
Hus (Metoxn E. Pelitepa) 1 0603Ha49€HHBIMH SIIETOHAMH NIONIETA.

3. TlocTpoeHHbIE [(Ba HABUTALMOHHEIX TPEYTOIBHIKA CKOPOCTEH.

TTPUJIOIKEHHE
Hcxoguere gaHHbIE

Bapnanr 1

H. Hozsropox
TTAA 15001 27553 99000 00057 21005 92701 04350 22008 85359 02734 23008
70993 07958 24013 50549 24760 24025 40711 34560 25034 30897 51160 26041
25013 59360 26038 20151 59158 26027 15333 57758 26020 10595 56360 26015
88231 61160 26033

Bapnanr 2

Camapa
TTAA 15001 28900 99006 01057 21508 92710 02740 22010 85498 03934 22510
70200 08958 22012 50565 25960 22516 40720 33960 23031 30899 52960 24049
25020 58160 25045 20160 58158 25530 15340 57760 26020 10583 56160 26018
88205 58758 25530

Bapwanr 3

Mockaa
TTAA 15001 27617 99009 01257 21509 92695 01958 21509 85460 02934 22510
70112 07758 23012 50550 24960 23016 40715 34160 23528 30887 51360 24040
25012 59160 25037 20152 59358 25529 15334 57958 26015 10596 56160 26512
88232 61360 26025
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Bapwnanr 4

Bosrorpan
TTAA 15001 34560 99005 00657 21007 92703 02150 21010 85465 03734 22009
70890 08758 22011 50560 25760 22515 40716 35760 23030 30888 52760 24050
25019 58360 25045 20159 58358 25530 15331 58759 26512 10599 57760 26010
88339 60360 26535

Bapuanr 5

Tlerepbypr

TTAA 15001 26063 99001 00857 21006 92697 01144 21007 85480 02534 22008
70070 07558 22510 50530 24560 23014 40717 34360 23525 30896 51560 24042
25011 59560 25040 20153 59558 25525 15335 57558 26015 10594 56560 26510
88233 61560 26028 .

Bapnanr 6

Kazans
TTAA 15001 27595 99004 01857 20504 92700 00758 21006 85506 03534 22506
70050 08558 22008 50532 24160 22512 40714 35560 23024 30899 52560 24040
25018 58560 25040 20158 58558 25525 15332 58558 26015 10598 57560 26008
88238 60560 26534

Bapwanr 7

Kuer
TTAA 15001 33345 99008 01657 20505 92701 00856 21006 85468 02334 21507
70061 07358 22009 50535 24360 22513 40719 34760 23023 30895 51760 24040
25014 59760 25038 20155 59758 25524 15336 57358 26515 10593 56760 26009
88234 61760 26525

Bapwanr 8

XapbKoB
TTAA 15001 34300 99007 01457 21505 92707 01056 22006 85474 03134 22507
70115 08158 23009 50555 25360 23013 40723 35160 24020 30893 52160 24535
25016 58960 25035 20156 58958 25522 15338 58158 26012 1059157160 26010
88236 60960 26025

BapyuaHr 9

Tanmna"
TTAA 15001 26048 99002 00457 21002 92689 01756 21005 85389 02134 22005
70999 07158 22007 50545 25160 22511 4072134960 23020 30894 51960 24038
25015 59960 25036 20154 59958 25522 15337 57158 26512 10592 56960 26507
88235 61960 26532

Bapnanr 10

Pura )
TTAA 15001 26422 99003 00257 21003 92699 01356 21005 85500 03334 22008
70120 08358 22010 50540 25560 22515 40712 35360 23026 30892 52360 24041
25017 58760 25040 20157 58758 25528 15339 58358 26515 10597 57360 26010
88236 60760 26028
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JlaboparopHras paﬂofa 7

AnarHo3s u nporHo3 arMocpepHoOs TypOyNE€HTHOCTH,
BbI3bIBarOLYEH 60/ITAHKY CaMOJ/IETOB

Llenb paboTbl: M3yuuTb METOALI OMNpeAeneHus 30H WHTEHCUBHOM
TypbyNeHTHOCTY, Bbi3blBalolel GONTaHKy camone-
TOB; NPUOBPECTU MPaKTUYECKWE HaBbIKK BbisiBne-
HMA 30H 6ONTaHKW MO AaHHLIM TeMmnepaTypHo-
BETPOBOro 30HAMPOBaHUA aTMocdepbl.

Biusinue atmocdepnoii TypOysieHTHOCTH
Ha I0JIeT BO3JyIIHBIX CYy[i0B

Cpel METEOPOIIOTMYECKHX SABIICHHH, OKa3hIBAIOMIMK BIMIHNE HA
HOJIET BO3AYIIHOIO CYJHA, OJHUM U3 HauOoJiee ONACHBIX ABIAETCS ar-
MocthepHas TypOYyIEeHTHOCTh, BBRI3BIBAIONIAS HHTCHCHBHYIO OONITaHKY,
II0JT KOTOPOH IIOHMMAeTCs PEe3KOe IIepeMEINeHHe CamoseTra B BepTH-
KaJIbHOM IUIOCKOCTH. bontaHka, 0COOCHHO CHIBbHAs, — SBICHUE JIO-
BOJIbHO pefkoe. TeM He MeHee, BHE3AIHOE IIOLa/IaHNE CaMOJIETa B 30HY
MHTEHCUBHOM TypOYIEHTHOCTH MOXET OBITh NPUYUHON CEPHE3HBIX
JIETHBIX HPOUCIIECTBUIH. B CBA3M ¢ 3THM Iiepel CHHONTHKAMH METEO-
POJIOTHYECKHX OPraHOB CTOMT CIIOKHAs 3a/adya JUarHo3a M IPOrHO3a
OONTaHKM CaMOJIETOB.

ATMoc(epa npaKTUYECKH BCErja HaXOAUTCSA B TypOyJISHTHOM CO-
crossHuH. OCHOBHOM IPHYUHON BO3MYIICHMS BO3IYIIHBIX TEUCHHUH SIB-
NAIOTCA CABUTH BeTpa B atMocdepe M KOHTpacThl Temreparypsl. Ha
OpakTHKE OOBIYHO pa3UyYaloT MEXaHHYECKyHI0 (oporpadmyeckyro),
TEPMUYECKYIO (KOHBEKTHBHYIO) U TMHAMHUIECKYIO TypOyJIEeHTHOCTb.

TakuM obpazoM, B aTMocepe Ha pa3nMIHBIX YPOBHAX BCErAa Cy-
IIECTBYIOT TypOyIeHTHEIE BUXPH pa3sHOro Maciuraba. OTH BUXpH pas-
BUBAIOTCS, MCYE3A0T, MEPEMEIIAlOTCA M KaXKIBIH 10-pasHOMY OKasbl-
BaeT BIIMSHUE Ha CaMOJIeT, IIPOJIETAFOIIUI Yepe3 Hero.

B aBManMOHHBIX NPOrHO3aX IIOTOABl YKA3bIBACTCH HHGKHAL U
BEPXHSS TPAaHHUIBI 30HB! TypOyIICHTHOCTH M €€ MHTEHCHBHOCTB. [l
mporHo3a arMocepHoi TypOyJIeHTHOCTH, BEISBIBAIOIIEH OOITaHKY
CaMOJIETOB, UCIIONB3YIOTCA KaK CHHONTHYECCKUE, TaK U PACYCTHEIE Me-
TOMBI.
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CyTh CHHONTHYECKMX METOXOB IIPOrHO3a aTMochepHoit TypOy-
TICHTHOCTH, BBI3bIBAIONIEH OONTAHKY CaMOJICTOB, 3aKIIOYAaETCA B KOM-
TUIEKCHOM aHajM3€e MPU3EMHEBIX KapT NOro/sl M KapT 6apuyeckoi Tomo-
rpaduu pa3HBIX YpOBHEH.

AHanM3 CHHONTHYECKHMX M KOJIBLEBBIX KapT NOTOABI IO3BOJISET
OIIPEJIENNTE XapakTep 00IAYHOCTH B MHTEPECYIONMIEM paiioHe, HaINIHe
(pOHTANBHBIX Pa3leloB M UX aKTHBHOCTb. 110 BHICOTHBEIM KapTaM OIl-
penenserca ¢opma GapHyeckoro Hois Ha BBICOTE IIONETa, CKOPOCTH
BETpa, 3HaK a[(BEKIIUH TEMIIEPATyPhl H AUBEPTECHIUH IIOTOKA.

CuHONTI™ECKH METO/ IPOrHO3a GOJITaHKH CaMOJIETOB SBJIETCA Ka-
YEeCTBEHHBIM, TI03TOMY IPEACTABILIET NPAKTHYECKUH MHTEPEC AUMArHo3 M
IPOTrHO3 GOTTAHKY ITyTEM OHOBPEMEHHOTO Y4ETa HECKOIBKIX KOIMIECT-
BEHHBIX KPHTEPHUEB, IOIyICHHBIX WIN PacCIUTAHHBEIX HA OCHOBE MaHHBIX
TEMITEPaTypHO-BETPOBOro 30HmMpoBanusa armoceprr. [Tomobuelii yuer
NPOM3BOIMTCS IMyTEM OTHICKAHHS CTATHCTHUYECKUX CBS3EH MEXIY KOIMIe-
CTBCHHBIMM KPHTEPHAMH M (aKTOM HANWUYHSA MM OTCYTCTBHS OONTaHKH.

PacueTHEIe MeTOIB! NPOTHO3a OONTAaHKH CaMOJETOB CBOIATCA
K ONpEEICHHIO YHCia PUdyapicoHa WK APYTUX KPUTEPHEB, XapaKTe-
PHU3YIONMX TypOyJIEHTHOE COCTOSHHE aTMOC(EPEI.

Ha npaktnke MBI ¢ BaMH paccMOTpPHM Ipaduaeckuii MeToX Ipo-
rao3a atMocepHoit TypOyIeHTHOCTH, KOTOPHIH MOIYYHI JOCTATOIHO
IIMPOKOE PacIpOCTpaHEHHUE.

B ocHoBy rpagmueckoro Merona auarHosa M IporHosa OONTaHKU
TIONIOXKEHO IIPEJTIONIOKEHUE, YTO TypOyIeHTHOCTh, BBI3BIBatOmas 0o-
TaHKy CaMOJIeTOB, 00YCIIOBIEHA TOJBKO BEPTUKATBHBIMH IPaIHEHTAMHK
CKOPOCTH BETPa, HAaIIPaBJICHHUS BETPa M TEMIIEPATypHl BO3(yXa.

CyTth rpadugeckoro Meroja IPOTHO3a 3aKIIOYAETCA B CIEIYIO-
meM. Ecmu nmoctpouTs BepTHKaNbHBIE NMPOGHIM CKOPOCTH, HAIpaBlie-
HUS BETpa M TEMIIEPATYPHl BO3AYXa, TO JUIA KaXKIOTO JMHEHHOro yda-
CTKAa NpOQIUI BEPTHKANLHEIE IPAIUESHTE COOTBETCTBYIOIINX METEOPO-
NOTUYeCKUX BENWYMH OYIOYyT XapaKTeph30BaThCA HAKIOHOM paccMar-
PHBAEMOTO y9acTKa KPHBOH pacnipefieleHns K TOPH3OHTANGHOM OCH.
YeMm MeHBIIE YTOJl HAKIOHA MEXIY NOCTPOCHHBIMH KPUBBIMH U TOpH-
30HTAIBHOH OCBIO, TeM OOJIbIIIE BEPTHKANBHBIN I'pagyieHT NaHHOH Me-
TEOPOIOTHIECKON BEIIMIHUHEI.

B kauecTBe KpHTEpHEB NpH IWAarHO3¢ M NPOTHO3¢ GONTaHKH HC-
NONB3YETCS MOHATHE KPUTHIECKUX 3HAYCHHUH BEPTHKAIBHBIX IpaJHcH-
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T0B. [0 pe3ynbraraM SKCHEPHMEHTAIBHBIX HCCIIEI0BAHMH 32 KPUTHYE-
CKM€ 3HAYECHUS BEPTHKAJIBHBIX TPAJUCHTOB (Ha 1 XM BBICOTBI) IIPHHATEI
ClIeIyIOIIME . BEIMYMHbL: 71 CKOpOCTH Betpa — 10 M/c, ans HanpasJie-
HHSA BeTpa — 15 TpagycoB u s Temueparypst —7°C.

Meroauka BELIENCHHS 30H OOIITAHKH CaMOJIETOB CBOJUTCA K TOMY,
9TO 10 IIOCTPOSHHBIM NPOQMIIM BETpa U TEMIIEPATyphl BO3MyXa JUIA
KaXOro JIMHEHHOTO Y4acTKa OIpelensieTcs Yroll HaKiIOHa BEPTUKAIIb-
HOTO PO K TOPH30HTAILHOM OCH U CPABHUBAETCS C KPUTHYECCKUM
3Ha4YEHHEM. : '

Jlns yno6eTBa pacueToB MOXKHO Tak 1000paTh MacmTad, 4To Uit
BCEX TPEX BEIMYHH KPUTHYECKUI YTol HAKIIOHA OKAXETCA OJMHAKO-
BeIM. C 3TO¥ 11€N1B10, IPOU3BOIBHO BEIOpaB MacmiTab 10 BEPTHKAIM s
BBICOTBI M OJTHOM M3 TPEX BEIUYMH (HampUMep, II1 CKOPOCTH BETPa) 110
TOPH30HTAIH, HE00X0aUMO oxo0paTs MacuTad Jid JBYX JPYyTHX Be-
JIMYMH TaKuM 06pa3oM, 9100l OTPE3KY, cOOTBeTCTBYIOmEeMy 10 M/c Ha
OCH CKOPOCTH BETpa, COOTBETCTBOBANl OTPE30K HA OCHM HaNpaBJcHHA
BeTpa paBHBIH 15°, a Ha OcU TeMIlepaTypsl — OTPE30K, paBHbIi 7°C.

ITocne sToro Ha rpadUK BEPTHKAIFHOI'O PaclpeAeieHus] BETpa U
TEMIIEPATYPHI BO3/LyXa CICAYeT HAHECTH CETKY, HAKIOH KOTOpoi Oyaer
COOTBETCTBOBATh KPUTHIECKIM 3HAUECHHAM BEPTHKAIBHBIX IPAIMEHTOB
(3TO MOXHO JenaTh ¥ B 0GpaTHOM HOpSAAKE: Ha CHenuanbHOM OllaHKe
C yXe¢ BRIOpaHHBIMH MacmTabaMyd M HAaHECEHHOH CETKOM IOCTPOHUTH
BEpPTUKAJIBHEIC TPOGUIN pacipe/le/icHus Berpa M Temmeparypsl). Te-
[EPh MPOTHO3 GONTAHKH CaMOJIETOB CBEAETCS K CPAaBHEHHIO HAKIOHA
CTaHJAPTHBIX JIMHUM CETKY M HaKIOHA HCCIIEAYeMOTo y4acTka npodu-
7. DTO OCYIIECTBIISETCS TakuUM e 00pa3oM, KaK U ONpEJEICHUE yC-
TOMYHBOCTH CTPAaTH(UKALNY C IOMOILBIO a3POIOTHYECKOM HarpaMMbl
WM TpH ONpe/elieHUH XapaKkTepa aiBEKIMU Ha COBMEIECHHOHM Kapre
AT-700 u OT500/1000. OgHako, B OTJIMYKE OT a3pOJIOTUIECKON Aua-
rpaMMbl B HaHHOM clIydae «Xapakrep YCTOMYMBOCTH» ONpPEAECIAETCSA
OT/IENBHO JUTS K&XI0r0 BEpTHKAIBEHOTO IPOoduis.

Hanuuue «HeyCTONYMBOCTHY OJHOTO U3 BEPTUKAIBHBIX IpoduIeh
ABJIAETCA MPU3HAKOM CYLICCTBOBaHUA TypOyIeHTHOCTH, Onaroupusr-
HOM 119 BOSHUKHOBeHus Gonranky. Eciy B KakoM-HHOY b cloe «Heyc-
TONYMBOCTHY» OGHAPYKMBAECTCA [0 BEPTHKAIBHBIM IPOGHIAM JABYX BeE-
JIMYHH, TO 3TO CIIXHT YKa3aHHeM Ha OOJIBIIYI0 BEPOSTHOCTH OOJITaHKH.
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ITpumep rpaduueckoro Merona MporLosa GONTAHKH NPUBENCH HA
puc. 7.1. B 3aBHCHMOCTH OT BEepTHKAIBHEIX TPaJHEHTOB CKOPOCTH BET-
pa Ha puc.7.1 MOXKHO BBUIEIUTH J(Ba CIIOS NOBBIIIEHHOH TypOyIeHTHO-
CTH: mepBBIM pacnonaraercs Ha Belcotax 8,1-9,0 xm, a BTOpOH — Ha
BoicoTax 10,7-11,4 kM. B 3aBHCHMOCTH OT BEpTHKANBHBIX TPaIUEHTOB
HAIIPaBJICHHUs BETPa CJIOH MOBBIMIEHHOM TypOYIEHTHOCTH PACIONONKEH
Ha BbicoTax 11,0-12,0 kM. B cmoe 11,0-11,4 kM Ha6mozaeTcs 30HA
HauOONBINCH BEPOATHOCTH OONTAHKM, TaKk KakK 3[ech OXHOBPEMEHHO
BBINOJIHSIOTCS J(Ba NPHU3HAKa «HeycToHumBocTH». Cymd Ho pacnpenerne-
HHIO TEMIIEPaTyphl BO3MyXa C BHICOTOH, M3-3a BEPTUKAIBHBIX IPajliicH-
TOB TEMIICPATyphl B IPHBEICHHOM HpHMepe O0NTaHKU He Habmomaercs.

H,xm :
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i
12
A -
10 1 /
) /’
A .
8 ”
)
! .
== 2
7 > 7

6 r, P v

(1] 10 20 30 40  x,m/c(l)

L 1 1 i 1 t

180 195 210 225 T 240 a®(2)
L 1 1 1 i i
-30 -37 44 -51 -38 . T°C(3)

Puc. 7.1. I'paduueckuii METOX NPOTHO3a OOJTAHKH CaMOJIETOR

OcHOBHOE JIOCTOMHCTBO IpaMIEeCKOro METola — BHICOKas Omepa-
TUBHOCTh. Ero menecooOpa3sHo HCIOIB30BAaTL B TEX CIIydasx, KOraa
HEOOX0MMO HONyYHTh KapTHHY BEPTHUKANLHOTO PacupeesieHus ClI0eB
HOBBIIICHHON TypOyII€eHTHOCTH M 6ONTaHKM CaMOJIETOB IS BCEX BHICOT
B OIpecIeHHOM paitoHe. I'padudeckuil MeTON AMar€o3a W MPOrHO3a
GonTaHKM CaMOJIETOB IO CYTH Jela MO3BOIIAET NPOCHEAUTh 3a BEPTH-
KaJBHBIM Ppaclpelie]ICHHEM BCeX XapaKTEPUCTHUK, KOTOPBIE BXOIST
B gucio. Pugapncona. Ilonyuenue HenpepsIBHOM XapaKTepHUCTHKH pac-
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IpeaciICHAA 30H GoNTaHKy caMOJIETOB JJI BCEX BBICOT YCTpaHA€T HEQOCTa~
TOK MCTOZOB ITPOrHO3a 6OJITaHKI/I, OCHOBAHHBIX HA ONPCACIICHUH YHCTIa Ri.

Konrpossrsre Bonipocsi

. Uto Ha3bIBaeTCs GoNTaHKOH caMoJIeToB?

. Kakas pa3nuiia Mex gy TypOyICHTHOCTBIO ¥ GONTaHKOH?

. Kakue npHumMHEI MPHBOMAT K BO3MYILUECHHIO aTMOCGEpHI, BEI3BIBAIOLIEH GONTaHKY

camoneToB?

4. B xakuX CHMHONTHYECKUX CUTYyalnusx GojraHka camolieToB Habmojaercs Hanbonee
4qacTo? )

5. Kakue KpHTEPHH UCIONB3YIOTCS JUIA TUATHO3a M IPOFHO32 GONTAHKH CaMONETOR?

6. Kakue MeTonsI Iporyo3a GoNTaHKH CaMOJIETOB HCIOJIB3YIOTCS B ONIEPATHBHOM Npak-
THKE?

7. B 4eM 3aKioyaeTcs CyTh rpahyHyeckoro MeTozia Ipor#o3a GoITaHKH caMoleToB?

L S

Marepwnans: gns pabors!

1. CHHONITHYECKHI MaTepHan U3 Y4eGHOro aBHallHOHHOTO METEOPOJIOrMYECKOro aTia-
ca WIN OJVH U3 BAPHAHTOB IIPHIIOKEHHS K 3TOi pabore.
2. JIucT MHJUIMMETPOBOI GyMaru.

PexomMeHgyemas iureparypa

1. Bozamkun O.I. OcHOBHI aBHanuonHON Meteoponorud. — CII6.: Yzx. PITTMY, 2009.
~338c¢.

2. Bozamkun O.I., Tapaxanoe I.I. Apnanuonnsle mnporrossl moromel. — CII6.:
PITMYV, 2007.-270 c.

3. Bapobwes B.H. CuHonrrageckast MeTeopoliorus. — J1.: Tunpomereonspar, 1991. — 616 c.

4. PyKOBOACTBO IO IPOTHO3HPOBAHHIO METEOPOJIOTHYECKUX YCIOBUR MUl aBHALMH. —
J1.: Tunpomereonspar, 1985. — 302 c.

lMopsgox BbINO/IHEHHS paboTbI

1. Ha mucre GyMarn HapucoBaTh Tabnuiry, opMa KOTOPOH yKa-
3aHa B NPWIOKEHHH, U M3 Y4eGHOro aTnaca BEIOpaTh M BHIIMCATh He-
06XOAMMEIE JAHHBIE I €€ 3aII0JIHEHHS B CJIOC OT 3€MIIM IO YPOBHS
200 rlla.

2. IlyHKT, 111 KOTOPOTO POU3BOMUTCS BHIOOpKA JaHHBIX, U Ja-
Ta, 38 KOTOPYIO CIIeXyeT WCIIOb30BaTh CHHONTHYECKHI Marepuan u3
Atnaca, ykasslBaercs npenoziasarteneM. IIpy OTCyTCTBHM CHHONTHYE-
CKOTO MaTepHana IpenoiaBaTelieM YKa3hIBaCTCS BapUaHT IPUIIOKECHH
K pabore.

3. Tlo maHHBIM 3aIONHEHHOH TAONHITBI ONPENENHUTH CIIOH BO3-
MOXXHOH GOJTaHKH CaMOJIETOB IpaIECKHM METOIOM.

4. TIpoaHaMM3UPOBATH NONYYEHHBIE PE3YNIBTATHL.
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Merognyeckne yxazanns

1. Ha mmcre MWLIMMETpOBOH Oymaru BBIYEPTHTH CETKY, He0O-
XOIMMYIO I TPOrHO3a GONTaHKH CaMOJIETOB IPadMIECKHM METOIOM.
Jlns 3Toro ucnoin3oBaTh MacmTad: o BepTHKaM 1 cM — 1 KM, 10 ro-
pu3oHTaImM 1 cM — 2 M/C IIs CKOPOCTH BeTpa, 3° I HalipaBleHHs BET-
pa u 1,5°C s Temueparypsl Bo3nyxa. B ciaydae oueHp 60MBIIHX H3-
MCHEHMH HalpaBlIeHHs BETpa MM TEMIIEPATyphl B CIOE OT 3eMIIM HO
BbICOTH 200 rIla ropuzoHTanbHBIH MacmTad MOXXHO M3MEHUTE, HO CO-
OTHOIIEHHE MacmTaboB NOJDKHO OCTAThCS IIOCTOAHHBIM.

2. HaknoHHBIE JMHMM CETKH IIPOBOIATCA C TaKUM PacyeToM,
qro0Bl YTON WX HAaKIOHA K IOPM3OHTANbHOM ocu cocraBua 10 m/c Ha
1 xM BeICOTHI, 15° Ha 1 KM BeICOTEI 4 7°C Ha 1 KM BBICOTHI.

3. Tlocne BBIYEpYMBAHHA CETKH Ha 3TOT XK€ JHCT IO JJAHHBIM 3a-
IOJHEHHOHN TaOIHIBI HAHECTH BEPTHUKAIBHBIE MPOGHIN CKOPOCTH BET-
pa, HanpaslIeHHA BeTpa U TEMIIEPATYphl BO3AyXa.

4. CpaBHHUTH YTOJl HAKIOHA CTaHIAPTHBIX JUHUH CETKH U peallb-
HBEIX mpoduiell TeMIepaTypsl ¥ BeTpa M BBIACIUTH CIOH BO3MOXHOH
OonTaHKu caMolIeTOB. DTH clIoM OyIyT HaOmIONaTsCA Ha TeX BBICOTAX,
Ha KOTOPBIX yroj HakjoHa (aKTHIECKOro pacIpefeNicHus apaMeTpoB
aTMocthepsl ¢ TOpH30HTATBLHOM OCBbIO Oymer MeHbpIlle yIjia Hak/IOHa
CTaHIAPTHBIX JTHHUH CETKU C TOH )K€ OCBIO.

5. Ha otnensHOM JIHCTE COCTaBUTh M HAIIMCATh aHAIH3 MOIy4eH-
HBIX pe3yJIbTaToB.

OTYeTHbIN Marepuan

1. 3anomneHHas Ha OTAEIBHOM JIHMCTE TaOIMUA C BHITHCAHHBIMM
WM IepEIMCaHHbIMU NCXOJHEIMI JaHHBIMH.

2. IlocrpoeHHslii rpaduk IIa Nporao3a OONTaHKH CaMOJCTOB
rpadMIECKHM METOIOM C aKKyPaTHO NPOBEHCHHBIMH JIHHUSAMY CETKH,
HAHECEHHBIMU NPOQMIAME CKOPOCTH BETpA, HAIpPABIEHMS BETPa H
TEMIIePATyphl BO3AyXa U BELOCTICHHBIMHU CIIOAMM OOITaHKH CaMOJIETOB.

3. HamicaHHBI Ha TOM K€ JIUCTE aHAIM3 IONYYECHHBIX pe3yib-
TaTOB, B KOTOPOM CIIEAyeT YKa3aTh B KaKHX CHOAX (BEPXHAA W HIDKHAA
IPaHHLA B KMIOMETpax C AECATHIMU HONSIMH) U IO BEIMYUHE KaKOIO
BEPTUKAIBLHOIO I'PAJIMEHTa 34eCh BO3MOXKHA OONTaHKa CaMOJICTOB.
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TTPUJTIOIKERHE

Hcxogubie gavHbie
Bapwmant 1
H, xm V, m/c Q, rpag T,°C
0 5 210 20
1,4 11 230 11
2,9 29 240 -3
5,4 36 250 -17
7,1 43 270 -29
9,0 25 280 -43
10,9 12 310 -51
Bapwnanr 2
H, xm V, m/c o, Ipajg T, °C
0 6 200 14
1,5 15 240 8
2,8 31 250 -10 -
5,3 39 260 -19
7,0 47 280 -32
9,1 25 290 -47
10,6 11 330 -55
Bapwanr 3
H, xm V, mfc Q, rpaj 7T, °C
0 3 150 11
1,6 14 170 4 .
2,7 30 220 -9
5,5 41 240 -17
73 49 250 -31
9,2 28 270 -45
10,8 10 290 -56
Bapwanr 4
H,xm V, m/c o, Tpag T,°C
0 2 170 21
1,4 12 190 9
- 29 26 240 -5
5,3 43 250 - =17
7,1 48 - 260 -30
9,1 25 280 -42
11,0 14 280 -58
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Bapnaﬁrs _

H, xm v, Mm/c o, rpan
0 5 - 200 19
1,3 11 210 6
2,8 29 240 -6
52 45 250 =19
7,0 36 230 -28
9,0 20 270 41
11,1 11 270 -57
Bapnanr 6 ‘ :
Hxm V, m/c a, rpax T,°C
0. 4 270 24
1,5 13 260 15
2,9 25 240 -3
5,0 41 220 -18
7,1 33 200 27
9,2 21 190 -43
10,5 10 170 -59
Bapwnanr 7
H, xm V, m/c o, Tpax T,°C
0 7 250 20
1,4 18 250 11
3,0 29 240 -4
5,2 43 210 -17
73 31 200 -29
9.4 24 180 -47
10,8 12 180 -61
Bapwanr 8
H, xm V, m/c o, Tpajn T,°C
0 3 230 18
1,3 17 220 9
2,8 28 220 -5
5,1 41 190 -18
74 33 170 =27
9,3 22 130 -48
10,9 10 120 -60
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Bapwanr 9

H,xm v, m/c o, rpajn
0 4 240 15
1,5 16 230 4
29 29 200 -7
5,3 42 190 -16
7,5 30 180 -28
9,2 22 140 -43
10,7 11 130 -57
Bapwanr 10 o
H, xm ¥, mlc o, rpag T,°C
0 2 230 15
1,3 17 250 4
2,8 26 280 -1
54 44 310 -16
72 31 330 -28
9,1 23 340 -43
10,8 10 330 -57
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Jlaboparopras pabora 8
Anarros 1 nporros o6naYHoCTH

~ Lenb pa6oTbl: M3y4nTb METOAWKY NPOrHO3a 0GNAYHOCTH, UCMONb-
3yeMylo Ha aBMALWOHHBLIX METeopOonoruyeckux
CTaHUMSAX.

Baunsaue 061a4HO0CTA HA MOJIETHI BO3AYIIHBIX CYAOB

Ycnosus NoneToB ONpenensioTcs IpoCTPaHCTBEHHON CTPYKTYpOM
o6mauHocTH (BHICOTOM BepXHell M HIDKHEH IPaHMIl, BEPTHKAIbHOM
MOIITHOCTBIO, PacCIOEHHOCTBIO, TOMIUHON 06Ia9HBIX cloeB M 6€300-
JIa9HBIX OPOCIIOEK), €€ MnKpO(bnanec'KnMn' XapaKTEPUCTHKAMHE, TEM-
NEPaTypPHBIM PEXXAMOM, BOJNHOCTBIO M TYPOYICHTHEIM COCTOSHHEM.
OO0nayHOCTh CYIIECTBEHHO CKa3bIBAaeTCS Ha CaMOJIETOBOXICHHH, YC-
TOXKHACT BHU3YalbHOE HAGIIONCHME M OPHEHTHPOBKY B IIPOCTPAHCTEE,
OKa3bpIBaeT BIMAHKME Ha NpoduIs MoJeTa U BRIGOp MapoipyTa, 3aTpyn-
HSET BBIIOJTHEHNE MaHEBPOB TI0 BHICOTE. -

OCHOBHBIE 3aTPYIHESHUS I MAIOTOB IIPH B3JIETE M MOCAJKE CBS-
3aHbl C 00IaYHOCTBIO H YCIOBMSIMK BHIMMOCTH, KOTOpasi 3aBHCHT OT
BBICOTHI OGJIAKOB, BIAXXHOCTH U CKOPOCTH BETPa. YXY/IIICHIE BUIANMO-
CTH y 3eMHOH IIOBEPXHOCTH Yaile BCEro IPOHCXOAWUT NPH HATHYHUH
Hu3koi ob6naunoctu. Ilox Hu3kMMu obGnakaMu OOBIYHO NOHMMAKOT 00-
JIaKa, BBICOTa HIDKHEH rpaHuIbl KOoTopbix MeHee 600 M, xoTa Hauboee
ONacCHBIMH I IOJIETOB SABJAIOTCSA 06lIaka c BHICOTOH HYDKHEH IpaHM-
el MeHee 200 M. '

BricoTa HpkHe# TpaHUIBI HU3KUX OOJIAKOB JOBOJBHO U3MEHYHUBA
BO' BPEMEHM M B TIPOCTPAHCTBE. OTA XapaKTEPHUCTHKA YPE3BHIYAIAHO
Ba)KHa JUI1 OLEHKHM METEOPONIOTMYECKUX YCIOBHH B3JIeTa, MOCAIKH
BO3TyIIHEIX CYAOB U IOJIETOB HA MAJIbIX BHICOTAX.

Konrponbrbsie Bonpocsi

Kak xnaccuunupyercs o61agsocTs N0 Bhicote?

Kax wiaccudumupyercs obiagnocts mo mopdonorun?

Kax MOXHO BEIIEITHTH 0GIIa9HEIE CIIOH IT0 a3pONIOrHyeckoif xuarpamme?

Kakue xapakTepHCTHKH 00Ja9HOCTH HeoOXOMMMO 3HaTh NpH obecnedeHun noje-
TOB BO3AYIIHEIX CYyNOB?

PPN
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Marepwanst gnsa paborsi
1. VicxonHble JaHHBIE JUIA BBITIONHEHNA paGOTHI (CM. IIPHJIOKEHHE).
Pexomenpgyeman ereparypa

1. Bozamxun O.I. OCHOBB aBHAILIMOHHON METEOPOJNOTHH. — Cl'[6 Usn. PFFMY
2009. - 338 c.

2. Bozamxkun O, Tapakawoe I.I. ABHaHPIOHHLIe nporHossl morogsl. — CIIG.:
PITMY, 2007. - 270 c. :

3. Bapanose A.M. Obnaka u Ge3onacHocts noneros. — CII6.: I'mnpomereonsnar,
1983, ¢. 231.

4. Bopobves B.H. Cutiontnyeckas Mmeteoposorus. — JI.: [uapomereonsaar, 1991. —
616 c.

5. PyKOBOACTBO IO HPOTHO3MPOBAHHMIO METEOPOIOTHYECKUX ycnom»m JUIS aBHALHH.
—JI.: Tuapomereonsnar, 1985, c. 53-93.

ITopazIoK BbIMONHEHNS paborsi

1.. Oupenenuth BO3MOXXHOCTE BHIIIOJTHEHHA IOJIETOB HA aypodo-
TOCBEMKY MECTHOCTH B 12 u 15 4acoB; eciu M3BECTHO, YTO OHA IIPOBO-
JTATCS TIPH KOJIMIECTBE 06JIaI(OB 4 6anna (3 oxTaHTa) M MeHee (IPHIIO-
JKeHue, 3amaHue 1).

2. Onpenenmb BO3MOXHOCTH BBUIETA CaMOJIETa CaHHUTApHOM
aBuarun (MugaMyM noroabl 100x1000), ecid ¢ MeTEOCTaHIIMK paioHa
HOCaKH MOCTYIMIM TOJIBKO JaHHBIE MPHU3EMHBLIX HAaOMOAECHUHA O TEM-
mepaType BO3AyXa, TeMIeparype TOYKH POCHl K OTHOCHTENbHOH BIIaX-
HocTH (3amanue 2). :

3. OnpenenuTs BO3MOXHOCTh BHIIOJIHEHHS MOJNETa MO MapIIpy-
Ty Ha caMmolleTe, SKHUIaX KoToporo umeer MuHuMyM 200x2000 (3ana-
Hue 3). '

4. Onpenenuth BO3MOXHOCTh BH3YaJIBHOTO IIOJIETa HAa BBICOTE
100 M [yt BRIOIHEHNS aBUAITMOHHO-XUMHUYECKUX paboT (3amanue 4).

5. OnpepenuTh HIWKHUH 3IIETOH IoNeTa 3a o0llakaMu C KypcoM
90 1 270° ;11 3a1aHHOTO MapInpyTa (3agaHue 5).

Merognueckne yxasaHmus

1. Jns mporHo3a KONMYECTBa BHYTPHMACCOBBIX KOHBEKTHBHBIX
06nakoB HEOOXOAMMO IO JNaHHBLIM DPaIHO30OHIUPOBAHHUS aTMOCQEPEI
onpefeanTh Ko3bHIHEHT CTPAaTHOHUKAIUH, 3 3aTEM, HCTIONB3Ys 3aBH-
CHMOCTh -KOJHMYECTBA 00IakoB OT Kodddummenta crparuduxayuu
(puc. 8.1), Haiftu xonuyectBo obnakos. Ha rpaguxe puc. 8.1 mo Bep-
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THKAIH OTJI0KEHO KOJMYECTBO OXKHTaeMOH 00JaYHOCTH, 1O I'OPH30H-
Talm — K03 puueHT crparuduxamuu K. Jluaus 1 Ha pucyHke o6o-

3Ha4aeT Hanbolee BEPOATHOE KOIMIECTBO 00/1aKOB.
KoadduuueHT crpaTHdhUKanun onpe,ue.rmercx 1o CIEXYIOLIEH 5M-
MUPHYECKOH (bopMyne
0,3ATR,,
Koy =
. (T Td)cp + (1 ch)
rae AT — pa3HOCTh MEXJy MaKCHMMalbHOM JHEBHOH TeMmepaTrypol M
TEMIIepaTypod B HEPHOX yTpeHHero noxbema paguoszoHnma (00 u crs);
MaKCHMaNbHasA TEMIEpaTypa Bo3AyXa Ha AEHb IMPOTHO3UpYETCs oOIie-
IPHHATBIM METOZOM; R, — CpE/IHEE 3HAUCHHE OTHOCHTENHHOH BIIaXKHO-

CTH B CJIO€ OT BEPXHEil rpaHHIbl IPU3EMHOH MHBEPCHH (TIPaKTHYECKU
ot 300-500 M) mo BeicoTel 3000 M; (T —T;) p — CpEAHEE 3HAYCHHUE PA3-

@.1)

HOCTH MEXTy TEMIIEPAaTYpOi H TOYKOH POCHI B MOMEHT IIObEMa pa-
IHO30HIA B cioe OT 3eMmu 1o 200—500 M. Cpenusias pazHocts Gepercs
B cioe oT 3eMun 10 500 M, ecmu pasuocts (T — T,) y 3eMun MeHbIue

vnu paBHa 1°C, wim Gonbme win pasHa 4°C, H B cltoe ot 3eMiH Ho 200
M — B OCTaJbHBIX CIydasx (ecnu Takoil mHGOpPMaIMH HeT, TO OepyTcs
TONBKO JaHHBIE O Je(UIHTE TeMmepaTypbl TOYKH POCH y 3eMIIH);
(1 = yep) — pasHOCTB CyX0anHabaTHIECKOIO TPAMEHTA H CPEHETO IPa-
IHCHTAa TEMIIEPATYpPHl B CIOE OT BepXHEH I'paHMIBl NPU3EMHOM HHBEP-
cuu 110 BeicoTsl 3000 M.

W3 npusenenno (opMysl cne,uye’r YTO €CIH H3BECTCH cyroq-
HBIH XOJ TeMIepaTyphbl, TO MOXHO OLCHUTH KONUYECTBO KOHBEKTHR-
HBIX 0651aKoB B Mr000€ BpeMs cyTok. B atoMm ciayuae BMecto T Gepetcs
OXHIaEMasi B HHTEPECYIOIHUH HacC CPOK TeMIepaTypa..

B cooTBeTCTBHM C NMPHBENCHHOH METONMKOM, MCIONB3YsS rpaduk
puc. 8.1, ompemenuTh KOMMYECTBO KOHBEKTHBHOW OONAUHOCTH Jist
[IpHMeEpPa, YKa3aHHOTO B MpHIOKeHuH (3axanue 1).

2. Ilpu oTCyTCTBHM XOpONIO BBIPAXEHHOM aJBEKIMH TeIlIa
H B YCIOBHSX Pa3BHTOTO TypOYJIEHTHOrOo OOMeHa BHICOTA HIDKHEH

TpaHuIbl 00IaKOB HIDKHETO Apyca (32 MCKIIOUEHHUEM KydeBBIX H Kyde-

BO-JIOXKIIEBBIX O0JIaKOB) MOXXET OBITh pacCuMTaHa IO OJHOM H3 Clie-
IyIomux opmym:
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P_nc. 8.1. K onpeneNeHtio KoIHIecTsa KOHBEKTUBHOM 061aHOCTH
H=122(T-T),), ‘ - (82)
H=5400(2-1gR), O (83)
H=22(107-R), - (84

rue H — BeicoTa 00nakoB, M; T — TeMnepaTypa Bo3gyxa Yy 3emnH, °C;
T, — remmeparypa Touku pocel y 3emin, °C; R — OTHOCHTENbHAs

BIAXHOCTB Y TIOBEPXHOCTH 3eMitH, Y%.

Pemwts npuMepsl, yKa3aHHEBIE B 3a]aHUHN 2 TIPHIIOXKCHUS.

3. Huskas 061a4HOCTh Jale Bcero o0pa3yercs B XOMOIHOE BPEMA,
KOrJa TeMIeparypa IOACTHIAIOmeH moBepxHocTH Ommska k 0°C  mim
orpunarensHa. IToBTOpseMOCTh HHM3KOH 00Ia9HOCTH BO3pAacTaeT NpH
aJIBEKIIH - BIAKHOTO M TEIUIOTO BO3XyXa HaJ XOJIOXHOH NOACTHIIAIO-
Iel IIOBEPXHOCTHI0. BEpOsSTHOCTD MOSBIEHHS HU3KUX 00IaKOB MOXKHO
OTIpENENUTh IO MPOTHO3Y TEMIIEPATYPHI BO3XYXa Y HOBEPXHOCTH 3€MIIH
¢ momouIsio rpaduka, npemroxerHoro A.K. Jlyruenko (puc. 8.2). Ilo
ocy abcrpce 3Toro rpaduka oTI0KEHa TEMIIEpaTypa Bo3yXa, a o OCH
OpIMHAT — MPOTHO3MpYyeMas TeMIlepaTypa Ha CyTKH Boepen. Kpusbie
Ha 5TOM rpaduke 0603Ha4UaIOT BepOATHOCTH (%) MOSBICHUSA HHU3KHX
06akoB BEICOTOM MeHee 200 M.

Ha ocHoBanmm 3TOro rpaduka, MCrIoib3ys 3HAYCHHS NPOTHO3H-
pyeMoii TemmepaTypbl, MOXHO IPEXyCMOTPETh BO3HHKHOBEHHE HIM
COXpaHEeHNE HM3KUX OONIaKOB WIIM TyMaHa B YTPEHHHE Yachl CIEAYIO-
mipx cyTox. ['padmxoM moms3yroTcs crexyromum obpaszoM. M3 Touky,
COOTBETCTBYIONICH (aKkTHUecKoM TeMIepaType CICXYeT OIYCTHTHCS
BEPTHKANBHO BHH3, & U3 TOYKH, COOTBETCTBYIOHIEH IPOTHO3HPYEMOH
TeMIeparype HEOOXOAUMO CMECTHTHCS BIICBO MapajuleibHO OCH abc-
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IMCC IO NepecedeHHs ¢ u3oimmuHued daxrudeckoii Temneparypsl. Ilo
TOYKE IIEPECEHCHUS ONpPEAEIsIOT BEpOATHOCTh (%) BO3HUKHOBEHMS
HIH coxpaHean HU3KHX OOaKoB. ~

T'C -15 -!Z -8 -4 ¢

, o Ire%
Puc. 8.2. I'padux myist onpenesieHHsA BEpOATHOCTH NOABIIEHHS 0071aK0B
BBICOTOH MeHee 200 M (o meroxy A K. J'Iyrqeﬂxo)

Tak, HanpuMep, eciu B 6 gacoB QakTHaecKas TemnepaTypa paBHa
—6,0°C, a k 6 9acaM CIeAYIOINMX CYTOK OXXHIAETCs €€ IOBBHIIEHHE 10
0°C, TO BEPOATHOCTH MOABICHHSA HU3KUX 00611aKoB cocTaBut 80 %; npu
MEXIYCYTOYHOM IOBHIIICHHH TeMIepaTtypsl oT —15°C no —10°C Bepo-
SITHOCTH IOSIBJICHHA HU3KOH 00JIAYHOCTH cocTaBuT TONBKO 20 %.

Pemuth npuMepsl, IPeAI0KEeHHBIE B 3aMaHHU 3 IPHIOKEHHUA.

4. B ycNOBHUSX MEIJIEHHO M3MEHSIOMENCs CHHONTHIECKOH 06cTa-
HOBKH, KOTZIa MPOTHO3 HU3KHMX 00NaKkoB CBA3aH C XOPOWIO BHIPAXEH-
HBIM IIEPEHOCOM BO3IYIIHBIX MAacC, IS ONpeeIeHHUs BHICOTH 00JIaKOB
ucnome3syercs rpapux E.M. Toronesoii (puc. 8.3). Otor rpadux orpa-
3xaeT 3aBUCHMOCTb BHICOTBI 00JIAKOB OT Pa3sHOCTH TeMIIEpaTyphl BO3Ay-
Xa B IYHKT€ IIPOTHO3a H TEMIEPaTYphl TOYKH POCHI IOCTYNAIOILEro
BO3/yXa. -

B Tex ciyuasx, Koraa nocrynarmomas Bosp;ynmax Macca xapakre-
pu3yercs Gonee BEICOKOH TEMIIEpaTypoH TOUKH POCHL, YeM TeMIlepary-
pa IHOACTHNAIOMIEH NOBEPXHOCTH, OYIET NMPOHCXOOUTH YBEIHYCHHE
OTHOCHTEJIBHOH BIIAXKHOCTH U IOHIDKEHHME OONAYHOCTH WM MOSBICHUE
Hu3KkHX 06maxkoB. HaoGopoT, ecnim TeMmepaTypa TOYKH pOCHI IIOCTY-
NAIOMIEFO BO3AYyXa HIKE, 9€M TEMIIEpaTypa BO3AyXa B JAHHOM paioHE,
CIEAyeT OXKHUAATH YMEHBIICHHE OTHOCHTEIHHOMH. BIaXHOCTH M IIOBBI-

‘IICHHA BBICOTHI 0011aKk0B MM uX pactekanui. Ha rpaduke puc. 8.3 mo

BepTI/IKaJ'IBHOﬁ OCH OTIIOXKE€HO 3HAUCHHC TCMIIEPATyphl B IIYHKTC, IJiA
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KOTOPOTO COCTAaBIAETCA MPOTHO3, 3 Ha TOPH3OHTAIILHOM OCH — TeMmIle-
paTypa TOUKH POCHI B Hadalle TPaeKTOPHH, T.e. TEMIIEpaTypa BO3MYII-
HO#M Macchl, KOTOpas NMOCTYNHT B ITyHKT IIporHo3a uepes 12 gacos. Ha-
KJIOHHBIE CIUIOIIHEIC JIMHMHM pPa3sTPaHMIHBAIOT OOJIACTH C PasTHYHOM
BBICOTOH 0o6nakos. Hanpumep, BEpXHsA HAKIOHHAsN JIMHUA Pa3TPaHUIH-
‘BaeT 06nacTh ¢ BLICOTON 0o6makos Gonee 300 M (cnesa) u menee 300 M
(cnpaga). '

JUis mporno3a HIKHEH rpaHUIEI 00IaYHOCTH 1O rpaduKy prc. 8.3
HEOOXOMMMO IPENBAPHTENLHO C IIOMOIIBIO OCHOBHBIX MJIM KOJIBLIEBBIX
. KapT IOroJibl ONPEAETNTh PaifoH, OTKyZa MOCTYNAIOT BO3AYIIHbIEC Mac-
CHl. JIOCTaTOYHO TOYHO 3TO MOXKHO CHENaTh HA OCHOBAHMH aHANH3a

kapT AT, wmn AT,y , NpHHSAB 3a TPACKTOPHH BO3MYIIHBIX JaCTHI(

msoruncel. IIpn ncnons3oBaruu Kaptet AT, CKOPOCTH EpeHOCa pe-

KOMEHJIyeTcs PHHUMATE paBHoit 0,7-0,8 OT cpeHero 3aueHMs CKO-
POCTH, onpezenseMoi Ha 3ToM ypoBre. Ecmu xapThl 6apudeckoif Tomo-
rpaduu OTCYTCTBYIOT, TO IJIs pacdera cilexyer OpaThb cpenHee 3Hade-
HHE CKOPOCTH T€OCTpO(UIECKOTO BETpa.
Pemurs npuMephl, NPEIOKEHHBIE B 3a1aHUH 4 IPUIIOKCHUS.
10 :

T 1T 57
N4
) ////1
T
A/

-0 2 -tk -5 271.%

Puc. 8.3. I'padmx ju1s nporHo3a BEICOTE! HUKHEH IrpaHAIE! 06/IaKoB
1o metoxy E.W. Toroneroit

5. Jlna nporso3a BepXHe# rpaHUIBI 00JIAYHOCTH HCIIONB3YIOT CBE-
JIEHHs SKUNaxKel BO3TYIHBIX CYXOB, HAXOMAIIHXCA B BO3AYXE, NaHHBIC
PaIHOIOKAlIMOHHBIX HaOMIOAEHHH HIIH TEMIIEpPAaTypHO-BETPOBOrO 30H-
nupoBanus atMoctepsl. Ilpu orcyrcTBHM 3TOH MH(pOPManUH BBICOTY
BepXHE IPaHUILI BHYTPHMACCOBOH CITOHUCTOH M CIIOHCTO-Ky4eBOH 00-
JIAYHOCTH MOXHO OLEHHTH 10 (hopMyIre
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H, =2(H,+100), - (8.5)
rae H, u H, — COOTBETCTBEHHO BEpPXHsS M HIDKHSS TPAHHIE! 06/1a4-

HOCTH, M.
PemmTs npuMepEl, YKa3aHHbIE B 3a1aHHH 5 PHIOKEHHS.

OTyeTHbIN MaTepHasn

1. OrnmenbHBI NMCT, HA KOTOPOM 3alHCaH BapUaHT 3ajaHHA,
IIPOHYMEPOBaHEI PUMEPHI! U HU3II0KEHB! OTBETE.

2. Pemenue mepBoro mpuMepa 3amMCHIBaeTCA MOAPOOHO C MOJ-
CTaHOBKOH BCEX 3HaYeHUH, HEOOXOANMBIX JUIsl ONPEACICHHS BEIMYMHEL
xoddpdunuenra crparudnkaumu K, .

TPHU/IO)KEHHE

MpuMepst Ans AMarHosa M NporHosa 06nadHoCTy.

3apanne 1. Onpexennts BO3MOXHOCTE BHINONHEHHS MONETa Ha aspodo-
TocheMKy B 12 1 15 gacos.

Bapwanr 1
TIpornos remneparypsl: 115, = 20,0 °C, Ti,, = 24,5 °C.
H, xm P, rlla T,°C Tz °C R, %
0 990 13,6 12,1 90
0,3 970 15,9 12,6 85
0,8 925 12,1 11,9 96
1,5 850 10,1 34 56
2,3 785 2.4 -1,0 63
3,0 700 2,3 -3,0 67
5,0 550 -2,6 -7,0 74
Bapwanr 2
TIporaos temueparypsl: Ty, = 25,7 °C, Tj,,=29,0 °C.
H, xm . P, rlla T, °C T, °C R, %
0 999 14,1 12,6 90
0,25 975 16,4 13,6 90
0,76 929 12,9 12,6 95
1,46 - 850 9,3 3,0 60
2,60 780 34 0,0 63
3,50 700 1,8 -4,0 72
5,50 500 -3,6 -8,2 72
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Bapnant 3

TIpornos temueparypsl: s, = 17,1 °C, T15,=21,8 °C.

H, xm P,rlla T,°C T, °C R, %
0 991 13,3 11,8 90
0,34 965 15,5 11,8 81
0,85 920 13,1 12,7 94
1,55 850 11,1 4,0 53
2,00 789 1,6 -1,8 63
2,60 700 2,7 -2,2 63
4,65 590 -1,8 -6,0 76
BapnanTt 4
TIporHos temneparypsl: Tz, = 18,3 °C, T}5,=22,2 °C.
H, xm P, rlla T,°C 7, °C R, %
0 993 13,5 12,0 89
0,32 967 15,6 12,0 82
0,83 922 11,6 11,0 92
1,53 850 10,7 3,7 54
2,50 781 3,2 -0,2 63
3,40 700 1,9 -3,8 71
4,70 580 -2,0 -6,2 76
BapwaHt 5
TIporuo3 Temueparypsl: Tjp, =21,5°C, T, 12a = 25,6 °C.
H, xm P, rlla T, °C T, °C R, %
0 996 13,8 12,3 90
0,28 972 16,1 13,0 87
0,78 926 12,3 12,1 96
1,49 850 9,9 3,3 57
2,10 788 1,8 -1,6 63
. 2,70 700 1,6 -2,4 70
5,40 510 -3,4 -8,0 72
BapwaHnt 6
TIporyos temneparypst: Tjpy = 19,4 °C, Ty, =23,3 °C.
H, xm P, rlTla T,°C T, °C R, %
0 995 13,7 12,2 89
0,29 971 16,0 12,8 86
0,79 927 12,5 12,0 93
1,48 850 9,7 3,2 58
2,46 782 3,0 -1,4 63
3,30 700 2,0 -3,6 70
5,10 540 -2,8 712 74
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Bapunarr 7

TIpornos temmepatypsl: Ty, = 16,2 °C, Ty, = 20,9 °C.

H, xm P, rlla T,°C T, °C R, %
0 994 13,2 11,7 89
0,31 968 15,7 12,2 88 .
0,82 923 11,7 11,5 96
1.52 850 10,5 3,6 59
2,20 787 2,0 -1,4 63
2.80 700 1,5 2.4 69
4.75 570 -2,2 -6,6 74

Bapunanr 8
TIporHos Temnepatypsl: Ty, = 23,8 °C, Ty, =274 °C.
H, xm P, r1la T,°C - Ta°C R, %
0 997 13,9 12,4 89
0.27 973 16,2 13.2 88
0,77 928 12.7 12,5 96
1.47 850 9.5 3,1 59
2.40 783 2.8 -0,6 63
3.20 700 2.1 -3.4 - 69
4.90 560 -2,4 -6,8 74
BapmaHt 9
TIporxos temnepatypst: Ty, = 22,6 °C, T1p,=27,4°C. .
H, xm P, rIla T°C T4 °C R, %
0 992 13,4 11,9 90
0,33 - 966 15,8 12,4 84
0,84 921 11,5 11,0 93
1,54 850 10,9 3,8 53
2,25 786 2,2 -1,2 63
2.90 700 1,4 -2,8 71
5,20 530 -3,0 -7,5 73
Bapuwanr 10 _
TIpornos remneparypsl: 71,4 = 24,9 °C, Tj5, = 28,1 °C.
H, xm P, 1lla T°C Ty, °C R, %
0 998 14,0 12,5 89
0,26 974 16,3 134 89
0,81 924 12,0 11,8 96
1,51 850 10,3 3,5 55
2,35 784 2,6 -0,8 63
3,05 700 2,2 -3,2 68
5,30 520 3,2 1,1 73
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3apanune 2. Onpenenuts BOMOXHOCTL BEUIETA CAMOJIETa CAaHUTAPHOR
aBHAIMH IIPH YCTAHOBIEHHOM MHHHMyMe noroasl 100x1000.

100 M juIs1 BEINOJIHEHHA ABHALMOHHO-XHMHYECKHX paboT.

Ne | Ucxon- Bapuanr
mpr- M€ 4oy b L3 L4 | s 6| 7| 8| 9|10
Mepa | ZaHBbIe
i 7,°C | 11,8159 12,0 13,0147 | 150 13,6 | 12,4 | 11,5 164
T4°C 110,21 125106 10,8 ] 12,1 | 12,6 | 11,1 { 11,0 { 10,1 | 13,0
2 T,°C | 164} 11,5)12,4 | 150 13,6 | 11,8 | 14,71 15,9 | 13,0 | 12,0
T,°C | 13,1100 11,7 123111,3)10,4}12,012,8[109] 11,5
3apaHuMe 3. OmpenciuTs BO3MOXHOCT BEIIONHEHHS TOJIETA IO Map-
LIPYTy Ha caMoJeTe, SKHIaxK KOTOporo uMeeT MHEMMyM noroast 100x1000.
Ne | Hcxon- Bapuaur
npH- | - HBlE
Mepa | nasRBIE 1 2 3 4 5 6 7 8 9 10
1 Ty, °C |-15,0| -5,5 [-12,6| -9,2 |-11,8] -6,4 | -7,5 | -8,0 |-13,5|-14,4
T, °C 1 -30({-20] 0 ]1-30] 0 10}1-10] 0 }-30] 1,0
5 Ty,°C | -7,1 | -14,5| -5,6 | 9,4 |-10,0-13,1}-12,0(-10,4| -7,2 | -13,9
7p,C1 0 [-10({10-201-20)1 0 1-30]-20]-20}{ 0
3 Ty, °C |-11,2} -6,1 | -10,8-13,3| -6,6 | -5,9 | -6,3 |-12,4] -6,2 |-10,6
Tp,°C {301 0 [-10{ 1,0 10 -1,0]-20(-3,0{-101}-3,0
4 Ty, °C | -5,3 |-14,0| -7,7 |-11,5|-13,0| -6,8 | -5,8 |-10,2] -5,7 | -8,1
Iy,°C |1 1,0 §-30]1-201-10({-30]-20{ 0 |-1,0] 1,0 {-2,0
3apaHune 4.Onpenenurs BO3MOXKHOCTS BH3yaIBHOTO IIOJIETa Ha BRICOTE

Ne } Ucxon- Bapuanr
mpu- | Hble
Mepa | TaHHBIE 1 2 3 4.1 5 6 7 8 9 10
Ty, °C | -63| -54|-105} -59| 96| -7,8 -7,2] -7,9|-104 9,6
1 T, °C -42( -2,91-10,0y -3,81 -8,6| -7,5| -5,3] -64| -9,7| -93
(uepe3
12 1) )
Ty, °C [-10,2] -9,0{ -54]-10,2] -8,7} -9,1]|-10,6] -59( -6,3] -8,8
2 Ty °C 93] -8,6; -38] 97| -64| -29|-10,0] -42} -53| -7,5
(uepes
12 u)

3apaHue 5 Onpenenuts HIKHUI BIIENOH NoNeTa 3a 061aKaMH ¢ KypcoM
90 u 270° 305 3aJaHHOTO MapuIpyTa. v
Vicxoamble JaHHBIC: BHICOTA HUKHEH rpaHuibl o6nakoB H pro, M.

BapuanT 1 ;I pume;; 7 Bapuanr ] ;-I pume;; 7
1 630 [ 470 | 260 [ 110 6 600 | 500 | 290 | 170
2 580 [ 420 | 210 [ 190 7 660 | 230 | 140 | 440
3 670 [ 510 | 300 | 150 8 450 [ 160 | 240 | 620
4 590 | 430 | 220 | 180 9 490 | 650 | 130 | 280
5 640 | 480 | 270 | 120 10 250 | 460 | 610 | 100
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Jlaboparoprasn pabora 9
Anartos u nporHos TymMaHos

Lenb paboTbl: M3yuuTb METOAbLI AMarHo3a W MpOrHosa TYMaHoB,
ucnonb3yeMble Ha aBUALMOHHBLIX MeTeoponorude-
CKUX CTaHUmAX.

Onpenenenne u KIacCCHPHKANUSI TYMAHOB.
Bausinue TYMaHOB Ha 110JIETHI BO3AYUIHBIX CYJA0OB

IIponeccr KOHAEHCAIMH U CyONIHMAaIMH BOASHOTO T1apa B aTMo-
ctepe npoucxomaT nocrogHHo. IIpu 3ToM 00pa3zyioTcs MelbdalInHe
KaIUTH BOJBI HJIH KPHCTAJUIH JIbHA, KOTOPhIE 3HAYUTENLHO YXYAIHAIOT
BUIIMOCTb. ,

TymaHOM Ha3blBaeTcs MOMYTHEHHE IIPU3EMHOTO CIIOS BO3TyXa M3-
3a HaJIMYMSA B HEM B3BEILICHHHIX Kallelib BOABI, JIEHIHBIX KPHCTAJUIOB
MM HX CMECH, IIPH KOTOPOM JAaNbHOCTh BUAUMOCTH CTAHOBHTCS MeHEE
1 xM xoT1s OBl B OHOM HampaBjeHWH. AHAJIOTHYHOE SBJICHHE C BUAH-
MocTeI0 OT 1 710 10 kM Ha3EIBaeTCA OBIMKOM.

TyMaHBI 4 rycThle OHIMKM OKa3hIBAaIOT OOJIBIIOE BIHSHHE Ha pabo-
Ty aBHalmy. OHH MOTYT DPHBECTH K 3aKPBITHIO a3pPONOPTOB, BO3BPATY
CaMOJIETOB M BEPTONETOB, 3a/IePXKKe PEHCOB M JaXe K aBHAIMOHHBIM
IPOUCINECTBHAM. B pe3ynbTaTe aBHaIpeANpPHATHE MOXET IMOHECTH Cy-
IIECTBEHHbIH 2KOHOMUYecKMi ymep6. IlosTomy mpu MeTeoobecmede-
HMM aBMAllMM CEPhE3HOE BHHMAHHUE YAEIETCS AUATHO3Y H IPOTHO3Y
TYMaHOB. . ,

Crnemyer OTMETHTB, YTO Ha 00pa3oBaHHE TYMaHOB H IBIMKH
OonpIlIoe BIMAHHE OKA3bIBAalOT MECTHBIE 0COOEHHOCTH. TaK, IIpH OfH-
HAKOBBIX METEOPONIOTHYECKMX M CHHONTHYECKHUX YCIOBHSAX, B OJHHX
palioHax TyMaH MOXET Hab0qaTsCs, a B APYTHX — HET.

BaxHBIMH MUKPOOHM3UYECKMMH XapaKTEpHCTHMKAMH TyMmaHa SB-
JIIOTCS arperaTHoe COCTOSHHE YaCTHIL, mpeoOafaionue pasMepsl Ka-
1eNnb ¥ KPUCTAIIIOB, 00BeMHAs KOHIIEHTPALMA YaCTHIl M BOIHOCTh. On-
peneneHne W KOJIMUECTBEHHBIN yUET 9THX XapaKTePUCTUK 3aTPYIAHEH U
IO3TOMY B HaCTOSIIEE BpeMs IPOTHO3 TyMaHOB OCHOBBIBaeTCHA Ha 5M-
MHPHYECKUX JaHHEIX.
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o cunonmuyeckomy nonosicenuro, IpA KOTOPOM BO3HMKAIOT Ty-
MaHB!, OHH JIeJIATCA Ha QpPOHTANBHBIC H BHYTPUMACCOBBIE.

B 3aBHCHMOCTH OT 8epmuKansHoti NPOmMAd CeHHOCHY TyMaHbl IOJ-
pa3zensoTCs Ha MOo3eMHbIe (C BepXHeH rpaHuiei 10 2 M), Hu3Kue (2—
10 M), cpemuue (10-100 M) u BeicokHE (C BepxHeit rpaHHICH, TPEBEI-
maromei 100 M) TyMaHBI.

Ilo cmenenu yxyouwenus. 2opu30HMANbHOU BUOUMOCMU TYMAHEL
OPHHATO JeiuTh Ha cnabele (Bumumocts 500-1000 M), ymepeHHbIE
(BumumocTs200-500 M), cumbHBIe (BHAMMOCTH 50-200 M) m odeHb
CHIIBHBIE (BUAUMOCTH MeHee 50 M). :

Ienermyeckas Kiaccudukarys NoApa3yMEBaeT YCIOBHOE ACIEHHE
TYMaHOB Ha TYMaHB! OXJIOKICHHS, TYMaHbl HCIAPEHHUS M TYMAHBI CMe-
HICHMSL. ' :

B mporsose morojs! MosBICHHE TyMaHa JII000ro BUAa MOXET YKa-
3bIBATECSA B TOM CIIydae, eClId B MPOTHOCTHYECCKHUM TIePHOJ OXHUIACTCS
TeMIleparypa, paBHas WK Goliee HU3Kas, 4eM TeMIeparypa TyMaHo00-

pasosanusi 7)., T.e. B ycnoBusix, korna I'< T'p.

: KOHTpOﬂbele BOMpocs!

. Kakoe mMereoposorndeckoe sBieHne Ha3bIBaeTCs TyMaHOM?

. Ilepequcnute OCHOBHBIE NPHYHHE! BOSHHKHOBEHHA TYMaHOB. ]

3. Kax mozpa3sfensiorcs TyMaHB! B 3aBHCHMOCTH OT MX HHTEHCHBHOCTH M BEPTHKAIIb-
HOM MOILHOCTH?

[\ By

Marepnans! gna paborst

. IIpuMmepsI 11 IPOTHO3a TYMAHOB, YKa3aHHbIE B IIPHIIOKEHUH.
. MujmiMetpoBas Gymara.

N —
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2. Boeamxun O.T', Tapaxanoe I'T. ABHanvoHHEIE TPOTHO3B! moronsl — CII6.: w3,
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4. PyxoBOACTBO IO IPOTHO3MPOBAHHIO METEOPOJIOTHUECKHX YCIOBHH 11 aBHAnUM. —
JL.: Tuppomereonsaar, 1985, c. 106-115.
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Topspgokx BbinonHeHmnss paborsi

1. Onpenmenuts BpeMs 3aKpBITHA a3pONOPTa, €CIIM U3BECTHO, YTO
MHMHHMYM a3popoMa paBeH: o Beicore 06iakos 100 M, o BUAUMOCTH
Ha BIIII 1000 M (100 x 1000). _

2. Ompenenuts BO3MOXHOCTE BEINOJHCHHMS HOYHBIX IIONIETOB Ha
a’poJpOME IpH. YCTAaHOBJICHHOM MMHHMYME IIOTOIBI JUI1 IOCAJIKU
100 % 1000. :

3. Onpenenurs BO3MOXKHOCTH IIOCAIKH CaMOJIETOB Ha aapozlpo-
Me, MIMEIOIEeM MUHIMYM Iorofst 50.x 500. _

4. Omnpenenurs, OYAET M 3aKPHIT a3pONOPT NPH yCTaHOBIICHHOM
MuHUMYMe noroasr 60 x 800.

5. Onpenenuts BO3MOXHOCTH BHIITOJHEHUA BU3YANBHEIX [IOJICTOB
HaJ MOpPEM M B NpHOPEKHOM 30HE IO AaHHBIM O TEMIepaType EO3ayXa
U TEMIIEPAType BOIDL.

Merognyeckne yxasaHmus

1. JIns yrouneHus BpeMeHH 00pa3oBaHus PagHAIMOHHOr0 TyMaHa
PEKOMEHTYETCSl IOCTPOUTh IpadiK, yIUTHIBAIONMI M3MCHEHHE TEMIIe-
paTypsl BO3ZyXa M TEMIEPAaTyPhI TOUKH POCK Ha CTaHIMK. McxofHbMu
JaHHBIMM JUI1 IOCTpOeHHd rpaduka CIIyKaT 3HaYeHHs TEMIEPATYphl
BO3JyXa M TOYKHM POCHI 3a ABa—TpPH CPOKa HaOIMIOACHMI, OIM3KHX KO
BpEMEHH 3aX0/a COJHIA.

Jl1s mocrpoenus rpaduka HCIONB3yeTCs CHeUHANBHBIN GIaHK HITH
MusuiMMeTpoBas Oymara. Ha ropusontansHo# ocu rpaduka OTKIambI-
BacTCA BpeMs, a Ha BEPTHKaNbHOR — TeMIepaTypa Bo3ayxa 7, TeMiepa-
Typa TO4KH pockl T, H TeMIlepaTypa TyMaHooOpasoBanus 1. PexoMen-
IyeMslit MaciTab rpagukxa: mo Beptukanu 1 cM — 1°C, mo ropuzoHTanu
1 cM — 1 4. Ha rpaduke B COOTBETCTBYIOLIEM MaciuTabe 1m0 QAHHBIM
HaOJIIOJICHHH OTMEYAlOTCs TPM yKa3aHHBIE BbILIE TeMIeparyphl. Tem-
nepaTypa TYMaHoOGpa30BaHUs PaCCUMTHIBAETCS 110 OHOM U3 GopMy

T,=Ty—1 npuT,;>0°C ©.1)
HIIN

T,=T;-2 npuly<0°C (9.2)

Hanecennsle Ha rpaduk TOYKH, COOTBETCTBYIOIIME 3HaYCHUAM 7,
T4, n T, coegupsioTcs OTpe3kaMu NpsaMbIx. IomydenHsle oTpes3ku sKkc-
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TpanonupyioTcs. [Ipu 3TOM CYHMTAETCs, 9TO X0/ TEMIIEPATYPhI BO3/IyXa
¥ TEMIIEpaTyphl TOYKH POCHl OyIeT aHaIOIMYeH XOHy ITHX BEIHNYMH
MEX/y MOCICTHUMHU IBYMS CpOKaMu (Ha rpaduke BCE TPH JIMHHMH HeE-
00X0IMMO TPOUTHTE TIO HAIIPABICHHIO OTPE3KOB, COCAMHSIOIMX IBa
nocneqaux HaOmonaenns). Ecnu kpuBas TeMmepaTypsl BO3flyXa Iepe-
CeKaeT KpHBBIE TOYEK POCHl M TEMIEPATYphl TyMaHOOGDa30BaHUS [0
MOMEHTA BOCXOJIa COJIHIIA, TO B 3TUX CIy4asX CIEAyeT OKHIAaTh oOpa-
30BaHHE IbIMKA WM TyMaHa COOTBETCTBEHHO. Bpemsa o6pazoBanms
JBIMKH YTH TYM3aHa ONpENENseTcs B TOUKaX IepecedeHns KpuBbX T 1
T; a Taxxe T u Ty. Micrionp30Banne JaHHBIX HaOMIOmeHWH 3a mocie-
AYIOIHE CPOKH MO3BOJAET YTOYHHTH BO3MOXHOCTH 0Opa3soBaHus Ty-
MaHa ¥ BpeMA €r0 BO3HHKHOBCHMS. '

Jlns IpOrHO3a TyMaHa METOJIOM SKCTpaIIOJIﬂuPlPl BBITIOJTHATD OHH
U3 BAPUAHTOB 33aHK 1 IPUIIOXKEHHUS.

2. Insa onpeneneHus BO3MOXXHOCTH BBIIOITHEHH HOYHBIX IIOJIETOB
Ha a’poIpOMeE IPH YCTaHOBICHHOM MUHIMYMe norofsl 100%1000 cre-
ayet Bocronb3oBatbea MeTogoM H.B. Ilerpenko mns mporsosa Tyma-
HOB. B 3TOM Merome A/ ONpEnENIeHHs] TEMIIEpaTypsl TyMaHooGpas3o-
BAaHUA MCHONB3YETCS MPUONIDKEHHAs 3aBUCHMOCTh MEXIY TEMIIEPATY-
PO TOYKH POCHI BO BpeMs 3aXofa CoNHI@a Iy ¥ TeMIepaTypo Bo3ayxa
npu nosiBeHny tymana Ir. H.B. IleTpenko ycTaHOBMI, 4TO CpeaHee
MOHIKEHVE TEMIIEpaTyphl TOUKH POCHl OT 3aXO0[a CONHI@E O IOSBIIE-
Hus TyMaHa coctaBipieT 1°C mpH IONOXHTENBHBIX 3HAYCHHAX TEMIIE-
paTyphl TOYKH pockl U 2°C IpH OTpUNATENbHBIX 3HaYEHHAX (cM. dop-
Mynsl 9.1 1 9.2).

Ha ocHOBe npMBEACHHO# BHIIE 3aBHCHMOCTH OBUT IIOCTPOCH Ipa-
(UK nporHo3a pagranoHHoro TyMana (puc. 9.1). Ha ropusonTansHoi
ocH rpadHKa OTIOKCHB! 3HAUEHMS TEMIIEPATYPhl TOYKH POCH T; B MO-
MEHT HabnroneHuit npu 3axoe coiHa B uaTepsane or —30 mo 30°C.
Ha BepTHKanbHOM OCH — TeMrepaTypa TyMaHooOpasoBanus 11 ¥ MH-
HUMaJbHasA TeMieparypa B uHTepsane oT — 30 no 25°C. IIpaBeii Bepx-
HHI KBaJIpaT OXBAaTHIBAE€T OONACTH IOJIOKUTENBHBIX 3HAYCHHUN TEMITE-
paTyp BO3LyXa M TOYKH POCHI, JICBBIH HIDKHHUI — 0061acTh OTPULIATENb-
HBIX 3HaYCHUI 5THX BEIHYHH.

rpuxoBas muausA ! ABISIETCS TEOPETHICCKOM TpaHMICH HAacChI-
menns (T = T,) v Ha3sIBaeTcs nuHWEH apiMkH. CrinoniHas JIuHHS 2 AB-
JsieTcs TpaHuieil TyMaHOOOpa3OBaHUA M Ha3BIBaeTCs JTHHHEH TyMaHa.
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PaccTosiHuE 110 TOPH30HTAIM MEXAY JUHIAMH | U2 IPONOPIHOHAIBHO
BEIIIIHHE  OXJIDKACHUA BO3AyXa OT TEMIICpATyphl, paBHOH NaHHOM
TEMIIEpaType TOYKU POCHI, IO TEMIIEpaTyphl TyMaHooOpa3oBanus. Me-
XKIy nuausaMu ] v 2 3akii0d9cHa 00J1acTh JHIMKH HITH cna60ro (yMe-
peHHoro) TymaHa.

Tk,jhc‘: .

25 :
[EYSPRPAES | 20

w3 15 ---_’_7 /

et

Sxasalsxnzfesy

15 20 25 T.°C

Puc. 9.1. T'padux s NPOTHO3a paguanuoRHoro TyMana no meroxgy H.B. ITerpenxo.
1 — mevKa, 2 — crabwiii TyMaH, 3 — CHIIBHBI TyMaH

I'padux H.B. ITerpenxo nossomser:

1. Onpenenure BO3MOXKXHOCTE 00pa30BaHMA TyMaHa IO BEUEpHE-
My 3HA4YCHHIO TEMIIEPATyphl TOYKHM POCH M NPOrHO3y MHUHHMMAalbHOM
TeMIepaTypbl BO3XyXa Ha Houb. JUI1 9TOro Ha rpaduke HeoGXOIMMO
HAWTH TOYKY NEPECCYCHHs NMHUH, NPOXONIIINX Yepe3 3HAUCHHUE TEeM-
neparypel TOYKH POCH M NPOrHO3UPYEMOH MHHHUMAIBHOH TeMIepary-
ps1 Bo3xyxa. Ecnm aTa Touka Gyner nexats Beimie quHuu | (Haj rpa-
HUIEH HachINIEHMA), TO TyMaHa ObIT He MoxeT. Eciu Touka nepece-
YCHMS YKa3aHHBIX TEMIIEPaTyp JIEKUT MEXKIY NUHUAMH [ u 2 (rpaHHIa
TYMaHa), TO CIICyeT OKUMATh JLIMKY, & HIDKE TMHHUH 2 — TyMaH.

2. Ompenenuts TeMneparypy oOpa3oBaHus TyMmaHa. [ 3Toro
JNOCTaTOYHO OT JAHHOTO 3HA4EHHUA TeMIEpaTyphl TOUKHA POCH HOAHATH-
cs BBEPX [0 IIMHMH TyMaHa, 3aTeM CHENIaTh OTCYET TEMIIEPATYPHI Ty-
MaHOoOOpa30BaHMS IO BEPTHKATIBHOM IIKale.
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Eciu mo CHHONTHYECKMM YCIOBHAM OXHjaercsa OezobnagHas no-
rojia, WK MPOSACHEHHE NpH c1aboM. BeTpe y 3€MIIH, a 0. IPOTHO3y MH-
HUMAJIbHas TEMIIEpaTypa HIDKE TeMIEpaTyphl TyMaHoOOpa3oBaHHMs, TO
CIIEyeT MPOTHO3UPOBATh TyMaH. Eciin OXXHAAETCs MMHUMAILHAS TEM-
mepaTypa BO3IyXa BBHILIEC TEMIEpaTyphl TYMaHOOOpa30BaHMA M Bedep-
HEro 3Ha4YCHUSI TEMIIEPATYPhl TOYKH POCHI, TO HE CIEeTyeT IPOTrHO3UpPO-
BATh HH TYMaHa, HH JeIMKH. Ecnu oxupgaercs MUHMMAalbHas TeMIlepa-
Typa BO3AyXa BEHIIIE TEMIEpaTypel TyMaHOOOpa30BaHMs, HO HHXKE MC-
XOJIHOTO 3Ha4YEHMA TOUYKH POCH M TEMIEPATYpPhl OOpa3OBaHMS [IBIMKH,
TO CIEXYET OXKUAATH JBIMKY.

I'paduueckuii merox H.B. Ilerpenko naeT HONOXHTENLHBIE pe-
3yJNBTATHI P YCIOBUU OTHOPOJHOCTH BO3XYIIHOH MAcChl, KOTJla Ha €€
BIIArocoziepXkaHne He Gy/IeT BIMATH UCTIApeHHe ¢ MOICTHIAKOMIEH mo-
BEPXHOCTH HIIH OCAJKH. '

Jis mporHo3a Tymana no merony H.B. llerpeHxo BHIIOMHMTB
OJIH M3 BapPUAHTOB 3aJaHus 2 NPUIIOKCHHA.

3. Jlns ompenmeneHus BO3MOXHOCTH. IOCAJIKK CaMOJIETOB Ha aspo-
Ipome, umeronieM MuEHEMYM 50%500, ciegyet BOCHONB30BaThCS HOMO-

rpammoit, mpemtoxennoi b.B. KuproxuneM (puc. 9.2).
AT 'C

[/
e

”°
~J¢ 20 of]
% 7 ¢ 1 20

Puc. 9.2. Homorpamma Bb.B. Kuproxuna s nporsos3a TYMaHoB

7
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Homorpamma no3Boisier HalTH 1O 3HAYEHHIO TEMIICPATYPhl U OT-
HOCHTENILHOH BJIAKHOCTH BO3yXa HEOOXOIHUMOE NMOHIKEHHE TeMIlepa-
TYpsl iA AocTikeHus HacsimueHus (A T)) U DONOJHUTENIHOE HOHM-
JCHHE TEMIIEpaTypsl, HEOOXOMUMOE I BO3HMKHOBEHHUS TyMaHa OIl-
peneneHnoi uareHcusHocTH (AT, ).

O6miee MOHWXKEHHE TeMIepaTyphl, HeobxomuMoe A 06pasoBa-
Hus TymaHa AT, , Gyner paBHO

AT, = AT,+ AT,, 9.3)
a CJICAOBAaTCIILHO, |
T,=T-AT,. 9.4)

Bemmunnst AT, m AT, onpenensiorcs no HoMorpamme puc. 9.2,

3aTeM BBIMHUCIAETCA 3HaYeHUE 17 M CPaBHUBAETCS ¢ MHHHMAILHOH TeM-
neparypoii Bozayxa. [lopsinok onpeneneHus NOHMKECHIA TEMIIEPAaTyPhI,
HeoOxomumoro ayt 06pa3oBaHMs TyMaHa, HOKa3aH Ha PHCYHKE.

Jna nporrosa TymaHa mo merony b.B. KuproxwHa BRIDOIHHTH
OJIH U3 BapHAHTOB 3aJaHus 3 IPHUIOKEHHS.

4. JIns ompenelieHUs BO3MOMCHOCTH 3aKphITHs a3poIopTa MpH yc-
TaHOBJIEGHHOM MHHMMyMe moronst 60x800 cnexyer BOCHONB30BATHCA
Metonuko#, mpemnoxenHod A.C. 3gepeBbIM. OTa 3afjada IO METOXY
A.C. 3BepeBa pemaercs clexyromuM obpasoM:

1. ITo rpaduxy puc. 9.3 B 3aBUCMMOCTH OT Ie(hUITUTA TOYKH POCHI
Y 3eMJIH C YYETOM IIPOTHOCTHYECKOH CKOPOCTH BETpa OIPEREIACTCH
HOYHOE TOHIKeHHE Temnepatypsl AT . '

2. Monygennoe 3nayenne AT yrTouHsiercs mo pe3yibraraMm Ipo-
rHO32 obnayHocTH (HOMOrpaMma B BepxHeit wactu puc. 9.3). C yuerom
IPOrHO3a OONaYHOCTH PACCYUTHIBACTCA PeallbHOE HOYHOE MOHMKEHHE
TeMneparypst AT

AT, =m AT wn Tuw=T-AT,. 9.5)
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4. CpaBHMBAIOTCS 3HAUCHHS MHHMMAIBHOH TeMIeparyphl Ty, M
TEMIIEPaTYPEl TyMaHooGpasoBauust T U IEAeTCA 3aKIOYEHHE O BO3-
MOXHOCTH 0Gpa3oBaBus TymaHa. npn Ir> Tmm-l B IPOTHO3E CIEyeT
YKa3bIBaTh TyMaH. :

5. Ilo 3Ha‘{eHH}IM T, H 8T 4= Td T c IIOMOIIBIO rpacduKa pHc.

9.5 onpe,uenaercs{ MHHHUMAIbHAS BUTAMOCTH B TyMaHe. [Io BepTHKab-
HOH ocH rpapuka OTKIIAJIbIBAIOTCA: 3HAYeHUs Ty B 18-20 4, HaknoHHEIeE
JMHHMH COOTBETCTBYIOT Bennqpme 8Td, 2 FOPH3OHTAJIBHBIE — MUHH-

ManbHOI BHIHMOCTH B TYMaHe.
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- ‘Puc. 9.5. Fpacduk 11 onpefeneHus MUHHMATBHON BHANMOCTH B TYMaHe

Jlns npornosa Tymana mo Meroxny A.C. 3BepeBa BBIIOIHHTH OXHH
U3 BapMAHTOB 331aHUs 4 IIPHIOKCHHMS.

5. Jlnst onpenenenns BOSMOXHOCTH BH3YaJIbHEIX IIOJIETOB HAZ MO-
peM 1 B npubpexHOi 30HE 110 TaHHBIM O TEMIEPATYpE BO3LYXA H TEM-
IepaType BOABI CIEXYET BOCHONb30BaThes Metogom JILA. Kinounuko-
BOM JUIs1 IIPOrHO32 aABEKTHBHBIX TyMaHOB (pHc. 9.6). [To ropusoHTans-
HOH OCH 3TOro rpadHka OTIOXKEHa BOAHOCTh B TYMaHE H YKa3aHa ero
HHTECHCHUBHOCTD, IO BEPTHKAJBHOH — pa3sHOCTh TEMIEpAaTyp BONEI H
CYIIH; HAKIIOHHBIC JIMHHH COOTBETCTBYIOT TEMIIEPATYPE BOBL.

TemnepaTypa BOAHOM NOBEPXHOCTH I IIPOTHO3a TyMaHa IO
3TOMY METOAY GepeTcs 3a yTpeHHHH CPOX H OOHOBIAETCA IO MEpE IT0-
CTYIUICHHs HOBBIX JAaHHBIX (Ha PEXe OLHOrO pa3a B. CYTKH). Ilox Tem-
IepaTypoii CyIIM MOHMMAETCsl TeMIepaTypa BO3AyXa B ICHXPOMETPH-
4ecKkoi Gy/IKe B CPOK, Il KOTOPOTO Pa3pabaTLIBaeTCs I TIPOTHO3 TyMaHa.
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Puc. 9.6. HomMorpamma juis mporsosa TyMana no Merony JI.A. Kimounnkosoit

3Has TeMueparypy BOIBl M CYIIH CIIPOTHO3HMpPOBATh TyMaH JOCTa-
TOYHO NIpOCTO. MeToA JaeT XOpOIIMe pe3ynbTaThl npuMepHO B 100-
KHJIOMETPOBOH MPUOPEKHOIH 30HE IPH HANPaBICHHM BETpa ¢ MOpA Ha
cymry. ,
Jlns nporHo3a TyMana 1o Metony JI.A. KirouHRKOBOH BBINMOJIHHUTH
OJIMH U3 BapHAHTOB 3aIaHNs 5 IPHIIOKEHHU.

OruerHbI MaTrepHas

1. PesynwsraTsl pemeHus BceX NPUMEPOB OJHOIO M3 BapHAHTOB
TIPIIIOXKEHN, YKa3aHHOTO IIPENOJaBaTEIEM.
2. OTBeTH! H3I0KHTHh THCBbMEHHO Ha OTHEIHLHOM JINCTE.

TIPHIIOXEHME

3apnaHvis v BapuaHTbl NPUMEPOB A4S OonpeaeneHnsl BO3MOXHOCTH
BO3HWUKHOBEHUA TyMaHa.

3apanune 1. Onpexennts BpeMs 3aKPHITHA a9PONOPTa IPH MHHUMYME a3-
poapoma 100 X 1000. )
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Hcxon- : : Bapuawur

HBIC )
mmme| 1| 2| 3| 4| s | 6| 7 | 8| 9]0

Cpok HaGmozgenus 19 4
r,°c |170)] 00| 23 (12,7] 78 | 10,1 | 18,0 { 152 | 17,5 ] 5,0
Tp°C | 12,1 49| -32 | 7,6 | 2.8 50 ] 129 1100 | 124 ] 00
Cpox HabmoneHus 19 u 30 MuH '
T,°C 160 -1,0 | -1,2 | 11,6 | 6,9 | 90} 17,0 | 141 | 164 | 3,9
T,°C | 120] 50 -28 1 76| 29 | 51| 130 | 10,1 ] 123 ] -01
: Cpok Habmozenns 20 4
T,°C 15,1 | -2,1 04 { 10,5 | 57 | 8,1 158 | 13,0 | 150 ] 2,8
Ty °C 11,9 | 5,2 | -2,7 7,6 | 3,0 5,2 12,9 | 10,1 | 12,1 | -0,3

3apnanune 2. OnpeaeauTs BOIMOXKHOCTD BLIHONHERHA HOYHBIX HONETOB Ha
a3poJpoMe IMpH MHHUMYME TToroas! i nocanku 100x1000. '

]:;: HUcxonusie o Lpumep ‘

i HAaHHBIC 1 2 3 4. 5 6
1 T2(199)°C 9,4 64 11,7 -10,3 -17,0 -7,2
Tooms °C 11,0 3,0 7,0 -11,0 -19,0 -12,0
) T;(199)°C 5,0 12,1 8,5 -6,1 -9,6 -17,4
Y — ) 4,5 5,6 2,8 -9,9 -13,9 -20,6
3 T,(199)°C 8,2 53 11,9 -9,0 -168 | -7.8
T, °C 3,2 1,1 6,3 -15,5 -23,7 -149
4 T;(194)°C 11,6 8,3 55 | -152 -6,7 -10,3
T °C 6,2 . 2,5 0,5 =227 -11,9 -17,0
5 T, (199)°C 7,1 11,5 5,7 -8,0 -15,6 -9,9
Ty °C 1,9 6,0 -0,4 -14,3 -21,8 --16,9
6 T:(1949)°C - 9,9 12,3 6,8 -12,1 9.4 -7.4
3 T °C 34 6,7 0,5 -19,3 -14,8 -12,9
7 ‘T, (19w)°C ) 122 9,8 6,6 -181 | 6,5 -10,5°
e 5,7 3,5 0,0 =252 | -134 -16,5
8 T,(194)°C 13.,0 - 6,9 11,8 -6,3 -17,7 | -10,7
T, °C 7,6 1,5 5,1 -11,4 248 - | -17.5
9 T,(194)°C 10,1 5,2 9,7 9,2 -10,8 -7,6
T °C 32 -1,2 6,3 -15,0 -17,1 -13,2
10 T,(199)°C 11,4 8,0 9,6 -15,5 -7,9 -16,0
T °C 4,7 1,9 4,0 -21,0 -14,1 24,5

79



3a Aa Hue 3. OnpenenuTe BOIMOKHOCTE MOCAJKH CaMONETOB NPX MUHH-
Myme moronst 50 X 500.

Bapyt. choﬁnble' Tpumep
aHT '
| mammse } g | ) 3 4 | s 6
| T.°C 40 | 03 | 52 79 | 7,0 2,1
1 |R% 190 8 .| 75 | 82 65 | 95
Tops °C 0 | -50 70 | -120 | <130 | -60
T,°C 101 | <16 | .61 8,0 | -120 | -185
2 | R% n 62 | 54 | 85 90 95
Tommip °C 3,0 -100 | -180 | -130 | -160 | -220
T,°C 1,2 -14 23 | -105 | 74 | -204
3 |R% 83 74 65 54 92 88
Toumeny °C | 3,0 80 | -11,0 | 200 | -120 | -250
T,°C 93 | 07 | 78 | 202 | -128 | 250
4 |R% 91 | 80 74 68 57 85
T °C | 50 | -50 | -150 | -280 | 220 | -290
T,°C 84 | -1,0 69 | 174 | -1L,7 | 34
5 [R% 74 65 90 58 | 8 95
Togups °C 2,0 90 | -11,0 | -280 | -180 [ -7,0
T,°C 2,8 -1,2 25 | 141 | 103 | -178
6 |[R% 65 88 72 91 59 85
Truasenps °C -6,0 50 | -150 | 200 | -190 [ -22,0
T,°C 3,5 07 | -84 | -13,8 | -11,0 | -192
7 |R% 80 55 67 72 88 | 94
Toamnps °C 20 | 120 | <150 | 200 | -150 | -220
T,°C 54 09 | 92 | -126 | -164 | -48
8 |R% 78 74 58 63 84 | 90
Tounnp °C 1,0 60 | -180 | -200 | 220 | -100
T,°C 6,5 -1,8 | -101 | -182 | -150 | -65
9 |R % 98 59 75 61 82 68
Tonps °C 30 | -100 | -160 | 27,0 ;| -200 | -150
T,°C 77 | 23 -160 | 75 56 | -17.1
10 | R % 81 6 | 72 56 94 78
" | T °C 3,0 -100 | 250 | -200 [ 90 | -250
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3apaHwne 4. Onpenemurs, GyAET JH 3aKPHIT a3PONOPT NPH MEHEMYME TO-

roxet 60 X 800,
Ba- | Hcxommsie Tlpnmep
pHaHT| JaHHBIC 1 2 3 4 5
T(19u)°C 17,0 4,1 13,0 -9,7 -6,0
T,(1949)°C 14,1 -0,5 10,9 -10,4 -1,7
1 IIporno3 4 6amna, | 5 6awios, | 5 6annos,
obma4HoCTH | ACHO cpenHss BEPXHAA HWXHAA ACHO
IIporaos
BeTpa, M/C IITHITE 3 1 2 2
T(199)°C 28,0 4,5 - 8,0 -11,4 -8,4
T,(199)°C 16,2 2,5 3,8 -134 -10,0
2 IIporunos 7 6amwios, | 4 6awia, |10 Gammos, | 2 6anna,:
00auyHOCTH HYKHSISL cpenHasa BEPXHAA cpenHsst ACHO
IIpornos
BeTpa, M/c 5 3 LITHIIL 2 1
T(1949)°C 21,0 16,3 10,8 -14 -8,2
T;(1949)°C 19,8 83 9,1 -2,8 -10,0
3 IIpornos 3 6anna, | 7 6amnos, | 5 6ansos,
o0navHOCTH | CpemHsd BEpPXHAA HUXHASA SICHO SCHO
IIporunos
BETpPa, M/C IITHIB 6 4 2 IITHIE
T(194)°C 5,0 -18,0 -8,5 -6,8 -1,7
T,(199)°C -1,6 -20,0 -10,0 -8,5 -2,6
4 IIpornos 2 6amma, | S 6amios, | 4 6amna, :
o0na4HOCTH ACHO BEPXHAA CpeRHAsL HIDKHASA SICHO
TIpornos
BETpa, M/C 2 IITHIB ITHNB 5 2
T(194)°C 14,6 -5,8 0,5 43 6,1
T,(1949)°C 12,7 -8,0 -0,7 -2,4 1,5
5 TIporxos
obnagHOCTH SACHO 3 6amwna, | 9 6amnos, | 3 Gaina, SCHO
IIporuos cpenHiad BEPXHAAL cpeaHis
BeTpa, M/C 2 2 3 6 IITHIL
T(194)°C 9.4 12,8 -4,9 18,4 16,5
T, (199)°C -10,8 9,7 -6,9 . 15,6 8,1
6 IIpornos 7 Gawos, 3 6amna, | 8 Gamnos, | 3 Gamna,
obna4HoCcTH | ‘BepXHAA SICHO cpenHsas BEPXHAA HIKHAS
IIpornos
BETpa, M/C 1 LITHIB 5 2 2
T(1949)°C -1,5 8,6 17,5 25,0 -5,4
T,(1949)°C -2,5 3,1 14,5 21,0 -8,0
7 IIporuos 7 Gamnos, | 8 6amiIoB, 5 Gannos,
obna4HoCTH HIDKHSAA HIDKHAS ACHO JCHO BEPXHIIS
TIporHos
BETpa, M/C 1 4 2 IITATH 1

81




Ba- | Hcxommsie TIpumep
PHaHT | JAHHBIC 1 2 3 4 5
T(1949)°C 14,7 12,4 -5,8 20,5 7,4
T,(1949)°C 13,6 2,8 -7,9 16,2 5,2
IIpornos
8 |obmaymoctn { 4 Oamma, | 6 Gamios, 3 6amna, | 5 Gamnos,
TIpordos BEPXHAA cpeHas ACHO HIKHAA | cpemuas
BETpa, M/c
v 5 2 3 1 4
T(1949)°C -9,5 -8,4 --6,1 18,5 15,5
T,(1949)°C -10,9 -10,0 -1,8 8,0 14,5
9 Ilpornos 7 Gannos, | .5 6amwos, - 3 panna.
00JIaYHOCTH | BEPXHAA cpenmHsas SCHO HIDKHAA SCHO
IIpornos
BeTpa, M/c 1 HITHIT 2 2 IITHIIG
1T199)°C 12,8 19,4 -14,8 0,0 -4.4
T;(194)°C 38 17,2 -17,4 -2,6 -5,6
10 Ilpornos 8 6amos, | 2 Gamna, 16am, : 5 6annos,
obnayHocTH | BepXHAA cpeaHas BepXHAA SICHO BepXHAA
IIpornos
BETpa, M/C 3 3 5 2 NITHIIB

3apaHnune 5. Onpeaenurb BO3MOXXHOCTH BHHIONHEHHA BH3YAILHBIX IOJIE-
TOB HaJl MODEM H B IpHOPexHOH 30HE MO JAaHHBIM O TEMIICpATYpe BO3JyXa Ha CyHie H

TeMIIepaType BOAHOH HOBEPXHOCTH.

Hc- Bapuant
XoRe |y 2 3 | 4| s e |7 8] 9|10
JAHHEIC v
. IIpnmep 1
Thom °C 7 -2 0 14 -1 17 13 8 1 16
| T, °C -3 -8 -9 5 -10 9 2 1 -7 9
ITpnmep 2
Toon °C 2 20 10 1 5 1 22 15 11 4
| T, °C -5 12 -1 -7 -3 -7 15 §{ 5 3 -4
IIpumep 3 .
Toon °C 15 6 18 12 21 9 -2 0 21 19
7., °C 8 -3 9 3 12 0 -10 | -7 12 12
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Jlaboparopras pabora 10
Awnarvos n nporHo3 rpos

Llenb paboTbi: HayUnTbCSt OLIEHWNBATL BO3MOXHOCTb BO3HUKHOBEHUS
rPO3 Ha OCHOBaHWM CUHONTUYECKVUX MaTepuanos.

AHann3 ycjioBuil BOSHUKHOBEHUS TPo3

Pa3puTHe MHTEHCHBHOM KOHBEKIHMHM W 00pa3oBaHHE MOIMHEIX Ky-
YEBBIX U KY4eBO-IOXKIEBBHIX 0O6aKOB MPHUBOIUT K BO3HUKHOBEHHUIO Ta-
KHX ONMAaCHBIX SIBJICHMH IOTOJBI KaK TPO3BI, TUBHEBBIE OCAKH, TPaf U
MIKBANb. :

HauGonsuryro onmacHOCTh I MONETOB BO3MYIUHBIX CYIOB MpEA-
CTaBIIIOT TPO3BI, TIO3TOMY IIPEXHAMEPEHHBIH 3aX0X B KyJeBO-IOXIE-
Bhie oOllaka KaTeropudecku 3ampemaercd. B stux oGnakax HaGmona-
JOTCA CHJIbHBIC BOCXONANIME M HUCXOIAILME TOKH, Pa3psibl MOJHHH,
HMHTEHCUBHAA TypOyICHTHOCTh, 00JICICHEHNE H T. 1. S

- T'pozam 0GBIYHO COIYTCTBYIOT JMBHEBBIE OCAJIKH, TPajk M IIKBAJIEL.
JIMBHEBBIEC OCAIKH TAK)KE OCJIOXHSIOT TMoNeT. IIpH CHIIBHOM JIMBHE BO3-
MOXHO 3HAYHTENbHOE YXYMIICHHE BUANMOCTH, BIUIOTH JIO TOJHOM I0Te-
PH BH3YaJIbHOH OpHEHTHPOBKU. Bo3HuKaromue npy JIMBHE HUCXOJISAIIME
HNOTOKH BO3yXa MOI'YT HMETh HOCTATOYHO 60nbnIyio ckopocts (mo 20—
30 m/c), 9TO MOXKET MPUBECTH K IIOTEPE CaAMOJIETOM BBICOTEI, DTO 0OCO-
OGEHHO OmacHO IpH B3IIETE, IIOCAJIKE Y IONETaX Ha MAJBIX U MPEAENLHO
MambIX BeicoTaX. OnacHoOCTh Ipajia M IMIKBAIOB UL BO3MYLIHBIX CYHOB
OYECBHIHA, U HA 5TOM MBI 3[1eCh OCTAHABRIMBATELCA HE OyIeM.

Bce ckazannoOe BhIIle MOATBEPKAACT HEOOXOMUMOCTS O9EHB CEPb-
€3HO NMOAXOIHUTH K NMporHo3y rpo3 xa AMCI',

Msi ve Oynmem B manHOM paGoTe OCTAHABIMBATHECA HA METOAAX
pOrHo3a rpos, paspabotannrix H.B. JleGemeroit, I'.JI. PemeroBriM,
Kokcom ¥ npyruMu OTEYECTBEHHBIMU M 32pyOe)KHBIMH YIEHBIMH. JTH
METOJB! MPOTHO3a HOAPOOHO HM3YHalOTCS B Kypce CHHONTHYCCKOH Me-
Teoponorun. Hinke paccMOTpHM TOIBKO JBa METOZAA NMPOTHO3a TPO3,
KOTOpEIE MOMy4wiH Haubonee miMpokoe pacrnpocrpanenne Ha AMCI.
Onnaxo cHavYana ¢ MOMOMIBIO A3POJIOTHYECKON JUarpaMMBI ONpeens-
eTcs pasHHIA BBICOT MEXAY YPOBHEM KOHBEKIHH H YPOBHEM KOHJIEH-
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cauuu (cM. naGopatopHyio paboTy 2), M eclu 3Ta pasHuia Gonee 4500
M, TO B 9TOM ClTy4ae [0 paioHy ClIEyeT OXHIATh IPO3kl, a IPo3y mpo-
THO3MPOBATh KAaKUM-TU60 APyrHMM METONOM. B KadecTBe «mpyrux Me-
TOZIOB» MBI PACCMOTPHM CJIELYIOIIHE. :

Memoo Baiimunza. Cyts MeTofia BaiituHra 3akmoyacrcs B cie-
aytomeM. II0 JaHHBIM YTPEHHETO 3OHIMPOBAHHA aTMOCHEpHl Jyif
IIYHKTOB 3aJaHHOT0 paiioHa Beraucisiercs koaddumuent K no ¢hopmyie

K = 2Tgs50 ~ T'soo — Dgso = D0, (10-1)

rae 6ykeoit T 06o3HaueHa TeMmeparypa Bo3nyxa, a 6ykeoi D — nedu-
IUT TEMIIEPATYPHI TOYKH POCHI HA COOTBETCTBYIOINEM YPOBHE.
CTaTHCTHYECKH YCTaHOBIIEHO, 4YTO I CPEAHHX IIHPOT IIpH
K < 20 rpo3 oxunats He cinexyer. Ecim xoadduuuent K Haxomurcs
B mpezenax ot 20 10 25, TO 0XKUFAIOTCS OT/EIbHBIE IPO3Bl, €CIM K03G-
¢dunuent K pasen 25-30, To cneayeT IpOrHO3UPOBATH MHOTOYHCICHHEIC
rpo3sl, a npH K 6onsie 30 oxxumaeTcs IoOBCEMECTHOE Pa3sBUTHE IPO3.
3uauenus ko3dpuuuenta K, paccuuranHoro mo ¢opmyne (10.1),
HAHOCATCSA HA GNaHK KapThl, a 3aT€M IPOBOMATCS M30JUHUHM 3HAYCHHI
kos¢dunuenra K, kpatasle 5, Hauunas ¢ K =20. Ilomyuennas obnacts
snauenmii K > 20 Oyzaer 30HOH BO3MOXHO# IpO30BOH AECATEILHOCTH.
- Memod ®aycma. CornacHo meromy @aycTra, pacCUMTHIBAETCS
KpuTEpUit HeycToiunBocTH atMocdepst ATy, o popmyne

ATH "_-Tv— T5oo +ATR, (102)

rae T, — TeMmepaTypa HyJIEBOTO HMCHAapeHUs, OIpelenseMas ¢ IMOMO-
meio puc. 10.1 ¢ yueroM Temmeparyphl Bo3gyxa Ha yposHe 850 rlla u
cpemHero (CpeaHero apudMeTHIECKOro) 3Ha4eH s AeGUIUTOB TeMIe-
paTyphl TOU4kd pockl Ha ypoBHsax 850, 700 u 500 rIla. Haxnoussie nu-
HHMH Ha PHCYHKE — TeMIepaTypsl HyjeBoro ucnapenus. Ecnu cpennee
sgayenne neduuura To9kd pockl B cioe 850-500 rila Gonpme 14 °C,
TO TPO3 B IYHKTE OXKMAATH HE CIEAYET.

B ¢opmyne (10.2) Bemuuuna AT mpecTaBiasgeT cO60H MOMPaBKy
Ha KpMBHM3HY ©300ap. JTa BelIMUMHA ONpEAeNeTcs 10 JAHHBIM TaOIIHIIbL.

Honpaexa na kpususny usobap AT,

THI XpUBH3HBL ) Paguyc KpHBH3HEI R , KM .
<250 250-500- 500-1000 > 1000
Iuxnonuyeckas 2,0 1,4 1,0 0
AHTHIMKIOHNYECKAS 2,0 -1,4 —1,0 0
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3nauenusa AT, HAHOCSTCS Ha KapTy U nposoautes m3omams AT, = 0.

B obnacrtu, rxe AT, > 0, ciexyer oxuaars rposm.
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Puc. 10.1. HoMorpaMma [Ist OIpesiesIeHUA TeMIIEPaTyphI HyJIEBOI0 HCIIAPEHHS
VIS IPOTHO3a Ipo3. 1o Metony Paycra

‘KoHTposibHble BOnpocs!

Kaxue onacHsle Ui aBHAlUM SBJICHHA HOTOOB CBA3AHEI C Tpo3amMu?

Kaxue nmpuavab IPUBOAAT K BOSHUKHOBEHHIO rpo3? ¢

Kak onmpenenaroTcs 30HEI BO3MOXHOH I'DO30BOi ACSATENBHOCTH IO MeToxy Bait-
THHTa?

Kakue BenuauHEI BKIIOYAIOTCA B KpUTEpHil Heyc-romnsocm onpez(enxeMLm o
Merony Paycra?

Marepnane: gna paborst

CunonTHyeckuit MaTepran u3 YueGHoro ariiaca Wid OOMH H3 Bapnamon npuIo-
HKCHHU,

BnaHk cHHOITHUECKO#M KapThi Wk KapToi AKIL.
PexomeHgyemas nureparypa

Bozamxun O.I OcHOBEI aBMAIMOHHOI Me'reoponomn — CII6.: Y3n. PFFMY
2009. - 338 ¢c.

bozamixun O.I., Tapaxanos I'I. ABuvauuoHHEIE IPOTHO3E! norogel. — CIIG.:
PITMY, 2007. -270 c.

. Bopobves B.H. Cnnontuueckas Mereoponorus, — JI.: I‘Impome'reomna'r 1991. —

616c¢.

Pyx0BOICTBO IO MPOTHO3MPOBARUIO METEOPONIOTMYECKUX YCIOBH I aBHAIHH.
- JI.: 'mapomMeteonzaar, 1985. —302 c.
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Mopsagok BbirnosHeHns paborsi

1. OnpenemaTs 30HEI TPO30BOM JEATENHHOCTH IO METOAY Baii-
THHTA. ‘ o
2. Onpenenmts 30HEI IPO30BOH HeATEBHOCTH 10 MeToxy Paycra.
3. Hare peKOMeHAAlUM IO BO3MOKHOCTH 00X0Ja IPO30BHIX 00-
JIaKOB Ha yKa3aHHOM NpenojaBaTeNeM Tpacce IOoNETa.

Meroanyecxne ykasaHmsa

1. Jns ompemencHHs 30H IPO30BOH" ;xemem.nocm O METORY
Baittiara paccauTats Koddduuent K no ¢popmyne (10.1) mmst 20-tv
IIyHKTOB, YKa3aHHBIX B Tabimmuax npunoxenus. Mcxonnyo urdopma-
IMIO B3ATH WIH U3 TaOJHI IPUIOKEHH, HITH.C KapT 6apHyeckoii Tomo-
rpaduu w3 YueGHOro ariaca 3a CpoK, YKa3aHHBIH IIPEIOJaBaTelleM.
PesynesTaThl pacyera 3anucaTh B Tabnumy, GopMa KOTOPOH JaHa B IpH-
TIOXKCHHUH.

2. IlomyueHHEIE 3HaveHns K HaHeCTH Ha GIIAHK CHHONTHYECKOI
kapThl (xkaptel AKIT) 1 nposecty n3omiauy K, KpaTHBIE 5, HAYHHAs CO
spauenus K = 20. ITomygyeHnas TakuM o6pa3oM 061acTh MOBBIIIEHHBIX
3na4cHUI K OyZeT 30HOH BO3MOXKHOH IpO30BOH NEATENBHOCTH.

3. Ecmm Ha OnaHke KapThl HE yKa3aH TOT WJIM HHOH IyHKT, TO
MECTO PaCIOJOXKEHHs IIyHKTa CIECAyeT HaiiTH mo ero mmpore (@) H -
nponrote (A), KOTOphIe YKa3aHbl B TaONUIAX NPUIOKECHNU.

4. Jlns ompenesieHHs 30HBI TPO3OBOH NESTENBHOCTH II0 METOXY
daycra pacyeThl HPOU3BECTH IJIA TeX JKe ITYHKTOB, 9TO U IIPH NIPOTHO3€
Tpo3 1o MeToxy BailiTunra.

5. Cpennee 3HadeHHWE AeUIMTAa TEMIIEPATYphl TOYKH POCHI
B croe 850—500 rlla onpenensercs Kak cpeanee apudMETHIECKOE 3HA-
yenue nedhuunToB Ha Tpex ypoBHax (850, 700 u 500 rlla). Ecmu okasa-
JIOCh, YTO 3TO 3HadeHHe Oonpme 14°C, To B 3TOM ITYHKTE IPO3 OXKUAATH
HE CIIeAyeT, ¥ JalbHeimue BEIYHCICHHA U1 JAHHOTO IyHKTa HE IpO-
u3BogaTca. Ecmu cpemuee 3HaueHuwe ITeduimra TeMIEpaTypbl TOYKH
pocul B cioe 850-500 rila memsme 14°C, To mo Homorpamme (puc.
10.1) cnenyeT malTH TEMIEPATYpy HYJEBOIO MCHAPEHMS, ONPEACIUTh
enuauHy AT, 3aTeM 10 CHHONTHYECKOH KapTe WM IO NaHHBIM Tab-
JIMITB] TPHIIOKEHHsI ONPEIEIUTh paauyc KPHBU3HEI H300ap M BBECTH B
pacuetsl nonpaBky ATk, Ilocme storo mo dopmyie (10.2) paccuurats
BenuuuHy AT, ¥ HAHECTH e 3Ha4YEeHWE Ha Ty Xe KapTy IpaBee Ko3d-
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¢unnenta K, moiy4eHHOro A MPOrHO3a Ipo3 IO MeToxy Baitrumra.
B Tabmunax mpunoXxeHusA pagdyc KPUBH3HBI H300ap R yka3aH B KM,
a OykBa «a» O3HagJaeT aHTHIMKIIOHHIECKYIO KPHBH3HY M3062p, a Gyksa
«» — MUKIOHHYECKYIO KPHBHU3HY.

6. Ilo snavenusm AT, TPOBECTH OHY H3OIHHHUIO AT = 0 Fpo-
351 cIEyeT OXXUAATh B 00nactH, rae AT, > 0, :

7. CpaBHuTh noJOXeHHE oOlacredl BO3MOXHOM rposoBon nest-
TENBHOCTH 10 MeToaM Baittunra u daycra.

OrverrbIfn MaTepran

1. BrmonHeHHas Ha OTACIBHOM JIMCTE M MOMHOCTHIO 3aIIOJHEH-
Has TablIHIa ¢ pacueTaMM NapaMeTPOB rPO30BOH AEATEILHOCTH II0 Me-
ToxaM Bakituara u ®aycta, popMa KOTOpOii JaHa B IPHIOKEHHH.

2. bBnaBK KapThl C HAHECCHHBIMH 3HaueHHAMH K u ATy, H mpoBe-
JEHHBIMU M30JIMHISIMH.

TIPH/IO)KEHHE

Hcxonrpie gaHHble
Bapwant 1
Iynkr @ | A [Toso| Dygso [-Dyoo | Tsoo |K| Dsoo | Doy | T, R |ATR| AT,

Ilerpo3a- )
BOJCK 62 |34} -1 5 9 -24 7 1000a
IerepGypr | 60 | 30 | -2 6 7 -24 8 1000a
Taynuue 59124 -2 5 3 =27 6 1000a
Pura 571241 -1 4 3 -26 6 1000a
Bonoraa 60 {401 7 0 10 -16 5 200x
Kupos 58 15013 10 4 -15 8 60011
BunsHioc 55126 1 4 3 -24 5 1000a
{Cmonmenck | 55132 O 2 10 21 2 7001 )
Mocksa 56 | 37 7 11 2 -20 6 3001
H.Hosropox | 56 | 45 | 8 4 4 -18 4 60011
Kasaus 56 |48 | 12 5 1 -17 2 400a
Munck 541271 1 3 15 -22 10 8001
Camapa 53150118 14 2 -14 16 6001
Kues ~151131] 5 0 2 22 3 6001
Boponex 52138 ] 6 3 4 -20 5 4001
Caparos 52146 | 9 1 0 -13 0 4501
Kymmnes | 48 ] 28| 4 i 2 | -24 4 1000a
XapekoB 501351 7 7 2 21 12 9001 |
Bonrorpax | 48 [ 45 | 13 10 5 -15 -2 1000a
Cumdepo- ‘
| mons 45134 ] 8 4 6 -20 12 400x
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Bapnanr 2

Iynxr @ | A |[Teso| Deso | Do | Tso (K| Dswo |Dep|[T,| R |ATe| AT,
Iletpozasonck | 62 | 34 | -2 4 7 =23 6 1000a
ITetepbypr 60 |30 f-17] S 8 -22 7 1000a
Tannusx 59124 -1 6 4 -29 7 1000a
Pura 57124 | -2 5 3 -25 5 800a
Bonoraa 60140 6 1 9 -19 6 400
Kupos 58 | 50 | 11 7 3 -17 7 800n
BrnbHIoc 55126 2 5 4 22 6 1000a
CMoneHcK 55 132 1 3 8 -20 3 70011
Mocksa 56 371 8 10 3 -21 5 6001
H. Hosropon |56 {45]| 9] 3 6 -19 4 600a
KasaHb 56 | 48 | 11 5 3 -18 3 400a
Mumck 541271 3 4 10 23 8 6001
Camapa 53 (5016 11 | 4 -17 10 900x
Knes 51[31] 6 2 3 -23 4 7001
BopoHex 52138 5 4 5 -21 6 300n
CapatoB 52146 [ 10 2 1 -16 1. |1 6501
Kumunes 48 128} 6 1 3 -26 3 1000a
XappkoB 50135 7 5 1 -23 10 900a
Bonrorpan 48 [ 45 | 14 6 4 -19 3 1000a
Cnmdeporions | 45 | 34 | 10 3 5 -21 10 800a

BapuaHr 3 S

Iynxt @ | A |Teso| Daso | Do |Tsoo| K| Dswo | Doy |Tv] R [ATR| ATy
Ilerpo3aBoack | 62 | 34 | -1 5 6 -24 5 1000a
HeTepOypr 60 | 30 | -3 4 7 -21 -6 1000a
TanmHH 591244 -2 5 5 -26 7 800a
Pura 57 124 -2 3 4 127 6 800a
Bornoraa 60 40| 6 2 7 -20 5 6001
Kupos 58 1501 11 6 4 -19 5 7001
Bunsrioc 5526 3 6 3 -20 7 1000a
CmMoneHck 5532 2 4 6 -21 4 1000a
Mockea 56 {374 9| 7 4 -23 6 8001
H. Hoeropon { 56 | 45| 9 4 5 -19 5 700a
Kasans 56 {48 | 10 4 4 -20 4 400a
MuHck 541271 S 5 7 -22 6 600a
Camapa 531501 14 10 4 -19 9 8001
Kues 51| 31 8 3 4 -21 5 7001
Bopomnex 52 138¢ 7 5 3 -23 3 6001
CaparoB 52|46 | 11 2 2 -18 2 8501
Kumunes .48 128 9 2. 4 -28 - 4 1000a
XapbKoB 50 35| 8 4 2 -25 8 900a
Bonrorpan 48 | 45 | 16 5 3 -21 4 1000a
Cnmobeponons | 45 | 34 | 12 2 3 -23 7 700a
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Bapuanr 4

ITynkr @ | A |Teso| Deso | Do | Tsno Dswo| Dy | T, | R [ ATz | AT,
Tlerpo3saBonck | 62 |34 | 0 4 5 |-26 5 8001
Tletepbypr 60130 2 3 4 1-23 4 9001
Tannunu 59124 -1 3 5 -29 8 7001
Pura 57124] 0 2 5 -28 E 800a
Bosoraa 60 |40 | 7 3 6 -23 6 7001
Knpos 58 |50 ] 10 5 5 -21 5 4001
BuisHIoC 55126 | 4 4 3 -24 4 | 1000a
CMONeHCK 55132] 3 3. 5 -25 5 1000a
Mocxkaa 56 |37]11 . 5 4 |-22 7 1000a
H. Hosropox | 56 | 45 | 10 3. 4 -22 6 600a
Kasaus 56 |48 | 12| 4 5 -21 5 600a
Munck 54127 7 3 6 |-23 4 800a
Camapa 53 150] 13 7 5 |-20 7 | 7001
Kuen 51 31]10 4 - 5 -22 7 9001
BopoHex 52138 9 3 2 -24 4 6001
Caparos 52146 | 12 2 3 -21 3 850a
Knmiunes 48 | 28 | 11 4 3 |-29 2 11000a
XapbxoB 50{35|10 3 3 -27 10 1000a
Bonrorpaa 48 145 | 17 5 4 1-24 7 1000a
Cumdbeponioms | 45 | 34 | 13 3 4 -25 9 7001

Bapuanr 5 -

Iynxr @ | X {Taso| Dsso | Do | Tsmo Dsw| Dy | Ty | R | ATg | AT,
Tlerposasomck | 62 | 34 | 1 5 4 -25 3 7001
Tletepbypr 60 | 30 | -1 4 6 |-24 5 8001
Tauman 591241 -3 2 3 -27 9 600x
Pura 57124 | -2 1 5 -26 6 1000a
Bonorpa 60 |40 | 4 3 7 |24] 15 9001
Kupos 58150 9 4 4 |-23 4 6001
‘BuanHioc 551261 5 5 4 -22 3 1000a
CMOJIeHCK 5513215 4 3 -27 5 1000a
Mocksa 56 137]10 5 4 -23 6 1000a
H. Hosropon | 56 | 45 | 11 4 2 -22 5 1000a
Ka3zanp 56 | 48 | 11 3 4 1-24 7 800a
MuHck 54 127] 8 2 7 -25 5 | 600a
Camapa 53 (50| 14 6 4 -21 6 7001
KueB S1 31|11 5 5 -22 1 S 900n

"| BopoHex ‘52 | 38| 8 3 3 -25 4 6001
Caparos 52146111 '3 4 -22 4 800a
Kuunines 48 128 | 12 S 4 -28.|. 3 1000a
XapexoB 50135113 4 5 27 8 1000a
Bosrorpan 48 145 | 16 4 3 -25 6 9001
Cumbeponons | 45 | 34 | 15 2 3 |-23 7 7001
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Bapmant 6

90

ITyHKkT © | A |Tsso| Dsso | Droo | Tsoo | K| Dsoo {Dep| T | R | ATe| ATy
IMetposzaBoack | 62 (34| -1.] 3 5 1261 4 | 900 |- |
HetepOypr 60 {30] 1 2 | 3 |-25 4 70011
Tanmuuy 59 124] 2 3 4 |-28 7 4001
Pura 57 [24] -1 2 2 127 7 - 1000a
Bouorja 60 140 5 4 5 |-26 -6 9001
Kupos - 58 1501 11 5 3 |-25 5 8001
BHABHIOC 55 [26] 6| 6 4 |-24 4 800a
CMOJIEHCK 55 132} 5 5 4 |-27 5 1000a
Mocksa 56 137] 9| 4 3 |-25 5 1000a
H. Hosropoa | 56 |45] 12 5 1.2 1-23 4 1000a
Kasaup 56 48] 13 3 4 | -24 6 700a
MuHCK 54 1271 9.3 5 -26 5 900a
CamMapa 53 [50] 15 5 |5 1-23 4 7001
Kues 51 [31[ 13 4 4 | 24 3 60011
BopoHex 52 38 11] 2 3 [-25 4 800u
CapaToB 52 146] 10 3 6 |-23 2 " 800a
Kuumnes 48 [281 12 4 3 |-29 7 1000a
XapeKkoB 50 [35] 14 3 4 ‘1-28 9 | 900a
Boarorpan 48 (45( 17 4. 3 |-27 8 7001
Cumdeponons | 45 [34] 14 5 |5 |-25 5 4001

Bapwanr 7

Iyuxr o | A | Toso | Dsso[Droo | Tso | K [ Dsoo| Dop | T | R. | ATy | AT,
Tlerposasonck | 62 [ 34 | O 41 5 | -27 5 ' | 800u
Herepbypr 60| 30 | 2 3 4 | -26 4 6001
TamHe 59 1.24 1 2 3 ].-24 6. 3001
Pura 57| 24 1 2 3 | -28 7 1000a

1 Bosrorna 60 | 40 6 5 4 | -25 5 1000a
Kupos 58150 | 10 4 3 -23 6 1000a
Buibuioc 551 26 7 5 5 | -24 4 800a
CMOJIEHCK 55 | 32 6 4 | 4 |27 4 8001
Mocxsa 56 | 37 | 8 5 4 | -24 5 70011
H. Hosropoa | 56 | 45 | 13 | 4 3 1-23 3 1000a
Kazaus 56|48 [ 14 | 4 3 |-25 5 800a
MuHcK | 54 { 27 |. 10 3 4 | -27 4 900a
Camapa 5315014} 5 5 | -23 S 4001
Kues . |51 (313151 5 3 |25 4 65011

'| BopoHex 52138121 3 2 |-26 3 90011
Caparos 52146 [ 11 ] 2 S | -24 3 1000a
KuumHes 48 |- 28 | 11 3 2 |27 6 1000a
XapskoB 5035113} 4 3 [-28 8 900a
Bosrorpan 48145 116 5 4 1-26 9 9001
Cumbeponioss | 45 | 34 | 15 3 5. ]1-26 6 60011




Bapwarr 8 ‘ S
TlyHkr © | A | Taso | Dsso | Dyoo | Ts0 Dspo] Doy | T, | R | ATp | AT,
Tlerposasoack | 62 | 34 | 1 | 3 | .4 | -28 3 700x
Terepbypr. 60130 | 2 2 5 | -25 |5 900x |’
Tanmuy 591 24 2 2 4 | -27 . 4 4001
Pura 571241 3 3 3 1-29 5 1000a
Bonorna 1 60 | 40 5 4 5 -1.-26 4 1000a
Knpos 158507 8 4 4 125 3 1000a
Bummoc .. | 55|26 6 | 3 | 4 |-24 5 900a
CMOJIEHCK 55132 | 7 41 3 |-28 4 400n
Mocksa 156 (3719 4 4 |-25 4 6001
H.Hosropon {56 | 45 1 12 | 5 4 1-24 5 1000a
Kasann 56 {48 | 15| 3 | 5 |-26 6 1000a
| Munck 54127 | 11 3 2 | -28 5 600a
.| Camapa 5315015 | 4 5 |-25 3 7001
Kues 51131146 |5 |-27 4 65011
BopoHex 52 38|13 ] 4 3 |-24 4 7001
CapatoB 521 46 | 10 3 4 | -25 2 900a
Kumnnes 48 | 28 | 11 5 3 |27 7 900a
XapekoB 50]354{14 ] 3 5 {-29 7 1000a
Bonrorpan 48 | 45 1 15| 4 5 |-27 8 7001
Cumdeporons | 45 | 34 [ 17 | 5 6 | -25 7 9001g
BapuaHt 9
Nynkt . | @ | A | Taso { Dsso | Dsoo | Tsm D | Do [ T, | R [AT:| AT,
|Merposasonex | 62 [ 34 | 0 | 4 | 3 [-29 4 60011
HerepGypr 60301 1 3 4 |-26 4 8001
Taumss 59124 | 2 1 5 | -28 3 6001
Pura 57 | 24 3 2 4 ]-30 6 800a
Bonoraa 60 | 40 | 4 3 4 |-27 3 1000a
Kupos 58150 | 7 2 3 |-26 4 900a
BumbHioc 55126 1{ 5 3 2 |-25 4 700a
CmMoneHCK 55132 6 3 3 1-29 5 300
Mockea 56 | 37 | 8 3 3 |26 3 9001
H.Hosropon |56 |45 | 13| 4 | 4 | -25 6 700a
Kasaun 56|48 |14 | 5 3 |-27 5 1000a
MuHCcK 54127 (10| 4 3 ]-28 6 900a
Camapa 531501 13 2 4 | -26 2 7501
Knes 51131]14] 4 6 | 28 5 6501
BopoHex 52138 (15 5 4 |25 3 900x
CaparoB 52| 46 | 11 4 5 |-26 3 1000a
Kuumnes 48 1 28 { 14 | 8 4 |-28 6 1000a
XapbkoB 50135 (12} 5 6 | -30 8 900a
Bonrorpag 48 145|115 ] 3 5 |-28 7 7001
- |Cumdbeponoms | 45 | 34 | 15 | 4 7 |-26 8 6001
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Bapwanr 10

Ilyukr

| o] A | Tss0 [ Dsso | Droo| Tsoo Dsw| Dy | T, | R |ATx| AT,
Ietpo3zaBonck | 62 | 34 | 2| 3 2 {-27 5 : 800n
Terep6ypr 60130113 |3 /]-24 3 9001
Tammuu s9f24| of 2| 626 4 4001
Pura 57 | 24 2|3 5 | -28 5 700a
Bornorna 60 | 40 51 .2 2 | -25 2 900a
Kupos 58 | 50 71 3 3 |-24 3 1000a
Bummioc - [ 55126 | 3| 1 | 3 }-23 2 1000a
CmoleHCK 551 32 S| 3 2 | -27 3 400x
Mocksa s6{37| 7] 213 |-24 4 900 |
H.Hosropon | S6 ] 45 | 11 | 2 3 1-23 3 1000a
Kaszaus 56| 48 | 16 | 4 1]-27 3 800a
Musnck 54 | 27 8 3 2 |-26 2 600a
Camapa 53150114 3 4 |-25 5 700n
Knes 51| 31 12 5 7 | -29 6 6001
Boponex 52138 (16 4 3 |-26 4 4501
CaparoB 5246 | 13| 3 4 1-24 3 900a
Kuumises 48 1 28 | 15| S 6 |-29 7 1000a
XapskoB 0135|137 7 |-31 8 1000a
Bourorpan 48145 [ 14 | 6 | 5 |-27 5 9001
Cumdeporons { 45 | 34 | 16 | 7 5 1-24 4 70011
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Jlaboparoprasn pabora 11
Jnarto3s u nporvos o6regeHeHns

Llenb pa60Tb|. U3yuuTb MEeTOAbl AvarHosa u nporHosa o6nep,eHe-
HUS CaMONEeToB.

Ouenka yciaoBuii o6jieieHeHIA caMoeTa
€ Y4eTOM CKOPOCTH MoJIeTa

Obnedenenue caMolleTa BOHUKAET BCIEACTBHE OCAXICHHSA H 3a-
Mep3aHHs Ha €r0 IOBEPXHOCTH IepeOXIaXAEHHBIX Kalenb U BMep3a-
HUSL KPHCTA/UIOB Jibha. OGNeNeHEHHe yXyHaeT aspoIuHAMHYECKHE,
JIETHBIE M SKCIUTyaTAal[HOHHBIE XapaKTepUCTHKH camonera. O0nenene-
HMIO TIOABEPTaOTCS BCE THUIIH BO3MYIIHEIX CyJIOB. ‘

ObneneHenne - BOSMOXKHO TONBKO NPH HAIHYMK OJATONPHSTHEIX
arMoc(epHBIX YCIOBHH M IIPH OTPHLATENBHOH TeMImeparype HOBEpX-
HocTH camonera. [Ipu nonere ¢ 60O CKOPOCTBIO TeMIIEpaTypa Io-
BEPXHOCTH CaMOIIeTa IIOX BIMSIHHEM KHHETHYECKOTO HarpeBa NOBEIIIa-
€TCs1, MOXET CTaTh IOJQXKUTEIBHOM U TEM CaMbIM MCKIIOYMTH 00Jene-
HEHHeE. :
st aHAMM3a METEOPONIOTHYECKHX YCIOBHIL OGJICI[CHCHPISI caMore-
Ta MO JNaHHBIM DPaJHO30HIHPOBAHHS HA A3PONOTHYECKOM auarpamme
BBIIEIAIOTCA 06Ia4HBIe CoN. B Tex closx, rae TeMieparypa BO3mgyXa
HaxoxuTca B npenenax 0... —20 °C, Bo3MOXHO omacHoe i BO3LYIL-
HOro cynHa obieeHeHue. YCIOBHA U1 Pa3BHTHS MHTEHCHBHOIO 06-
NefieHenust OCOGEHHO GIIATONPHATHE B TEX OBGNAYHBIX CIOSX, TAC TEM-
neparypa Bosayxa T Hike TeMIIEpaTyphl HaCBIIHeHHH Hazo IBIOM Ty,
onpeneJmeMon o (bopMyne I'oncxe :

Tm=-8(T-T), L.1)

T.e.TaM, Tie ATg=T— Ty < 0.

3a cyeT KMHETHYECKOro Harpeea, 06yCIOBIEHHOTO CKOPOCTRIO 110-
J€Ta CaMoJIETa, TEMIIEPaTypa HOBEPXHOCTH CaMOJIeTa BBIIIE TEMIIEpA-
TYpPBI OKPY>KaIOIIEr0 BO3LyXa.

KuneTudeckuii HarpeB nonepxnocm camonera AT ¢ onpeneml-

ercs no gopmyne
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2 2
AT g = 4 =5[—V—) , (11.2)
2000 100, .

rae ¥ — cKopocTh moJieTa caMoleTa, M/c.
Tomygennsie mo ¢opmyne (11.2) 3HaueHHS KHHETHUECKOTO Ha-
rpeBa COpaBEIMBEL JUIS CyXOro Bo3myXa. B o6llakax KHHETHYECKHH

)]
HH

narpes AT ;0 wa 40-50 % MeHbire. JJaHHBIE O KHHETHYECKOM Harpe-

BC IIpu pa3nnqnoﬁ CKOpOCTH II0JICTA IIPUBCACHEL B TaﬁHHHC.
: . Tabnuya 11.1
3Haqemm KHHETHYECKOT0 HAIPEBa MOBEPXHOCTH CAMOJIETA

.. TIPH PA3TNYHOMN CKOPOCTH moJera )
V,xmfa_ °| 200 | 300 | 400 | 500 | 600 | 700 | 800 | 900 { 1000 | 1100°

ATE,;°C | 2| 4| 6 | 10|14 (19|25 |31] 38 | 47
AT oc | - | 2| 4|6 |8 | 11|15 19| 23 | 28

KnH *

Temneparypy nonepxnocm camorneta T, MOXHO OIPENETUTH 110
dopmye- _ ,
T,=T+ AT,‘;f:. ' (11.3)

[Ipu nonere co CKOPOCTHIO ¥, obeneHeH e BO3MOXHO, eciu T, < 0.

Jlnst ydeTa BIMSHHA CKOPOCTH IOJIETa CaMoJIeTa Ha BO3MOXHOCTD
ero o0neleHen s MOKHO HCIOB30BaTh rpadyK, IPUBE/ICHHEIA Ha PHC.
I1.1, 110 KOTOPOMY OLEHMBACTCS TeMIEPaTypa HOBEPXHOCTH CaMOJIETa
TP TIONIeTe € 3a/IaHHON CKOPOCTBIO. :

IIpy HANHYMK A3HHBIX TEMIEpaTypHO-BETPOBOIrO 30Hzmponaﬂnﬂ
Ha OaHKe a’poJIOTHYECKOM IUarpaMMbl LIellecooOpa3sHO IOCTPOHTh

. . 6 .
KPHBYIO, COOTBETCTBYIONIyIO 3HadeHusaM AT, . DTa KpUBas CTPOHTCS

creayromuM obpazoM (puc. 11.2).

3a BepTHKANbHYIO OCh rpaduKa NPHHAMAETCS HylleBas M30TEpMa
Ha a3pOJIOTHIECKON AUarpaMMe. 3HaUCHMA JaBICHUSA HAa 3TOM OCH THC-
JIEHHO IPUPABHUBAIOTCA K 3HAYEHHAM CKOpocTH mojera (km/d). Ha-
npumep, yposuio 300 rila coorBeTcTByeT CKOpocTh monera 300 xm/4,
yposuio 600 rlla — ckopocts 600 kM/9 1 T. 1.

ITo maumHbM Tabn. 11.1 BneBo ot BepTHKaJIBHOPI ocH (06naCT1> orT-

6
PHIATENBHEIX TEMIIEPATyp) OTKIaNbIBatoTCs 3HadeHus (—AT g,y ), co-

OTBCTCTBYIOIINEC CKOPOCTH ITOJICTA (a CICAOBAaTCIBLHO, H ONPEACIICHHO~
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My YPOBHIO), 0GpasyIoIllie KPHBYIO (AT, ::: ). Torna, 3Has Temmepa-

TYpHBIE YCIOBHS Ha 3aJaHHOM yPOBHE II0JIeTa H KHHETHIECKUIl HArPEB
6 o : :
AT, , HeOOGXOMMMBIH IS TIOBBINEHHS TEMIEPATYPHI TIOBEPXHOCTH

xpsuta 110 0 °C (paccrosirue B °C Mexry usorepmoit T u HyneBoil u30-
TEPMOH), MOXHO OIPENENIMTE CKOPOCTH IOJIETa, COOTBETCTBYIOLIYIO

obn : : .
atoMy 3Hadenuio AT , T:ie. MUHHMAJIBHYIO CKOPOCTb, UPH IPEBHI-

meHuH xkotopoi T ,> 0 obGnexenenus He 6yxer.
& T

AN M )
760 - 900V iuiy
Puc. 11.1. Tpauk s ONpE/eNeHns TEMTIEPATy DL OBEPXHOCTH CaMOJIETa
Tipx nosiete B obmakax (1o metony K.I'. AGpamosus)

Y Ha060poT, 3Has CKOPOCTH MHOJIETA H ‘COOTBETCTBYIOMEE 3HAYE-

6 : : . 6
Hue ATy, , HOCTaTO4HO OT TOUKU Ha KpuBoit (= AT, ) mepeMecTHTS-

csl [0 U30TEPME 0 KPHBOH CTPaTH(HUKAIIMH ONPENENHTh YPOBEHbD, BEI-
Ilie KOTOPOTO TeMIepaTypa IOBEPXHOCTH camonera T, Gyner oTpHua-
TENBHON, HECMOTpSI HAa KMHETHYECKMI HAarpeB IpH IOJNETe CO CKOpO-
creio V. Topsiiok pemeHus JaHHBIX 337139 yKa3aH CTPEIKaMH Ha pHC.

Jlns1 onipenenenys WHTCHCHBHOCTH o6neneHenus | (MM/MUH) NpH
npo6GUBaHMM CIOMCTON OONAaYHOCTH CIIETYET BOCIIONB30BATHCS HOMO-
rpamMmoii, npuBenesHoit Ha puc. 11.3. S
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Prc. 11.2. HoMorpamma Juist ONPeNIGIIeHHs TI0 adpONIOrMIecKoil narpaMMe ypoBHS,
BBHIIIE KOTOPOTO BO3MOXKHO OOJICACHEHHE

VICXONHBIMH JJaHHBIMH SBJISIOTCS TEMIIEPATYpa OCHOBaHHs 00aka
Taro (0°C), BepTHKaNBHEL IPaHEHT TemMiepaTypsl B obmake y (°C/100
M), TOMMHA o6s1agyHoro cnost AH ,, (COTHH METPOB) U CKOPOCTH IOJIe-
ta V (km/4). TIopsnok OLEeHKH HHTEHCHBHOCTH OOlemxeHeHHs yKa3aH
96
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CTpEIKaMH M JOIOJHUTENBLHOro nosicHeHMs He Tpebyer. OpHako Ha
9TOM PHCYHKE TOJNIIMHA 00MaYHOCTH 0003HauYeHa nubpaMn 6e3 «kpy-
XK04KOBY». IIHDPHI B «Kpy:KOYKax» MOKA3hIBAIOT TOJIIHHY 00IaYHOCTH
B COTHAX METpax IpHY MaKCHMAalsHO BOSMO)KHOﬁ HHTEHCHBHOCTH 00J1e-
JIEHEHHS. '

- pe A
'rm'c 78 12 ()

1

2

£

bi

4

H

[

7

. & 800

s : 000y
I mmfmun :

‘Puc. 11.3. HomorpamMma [1st OEHKH HHTEHCUBHOCTH OGNE/IEHEHAS
HpH HoJieTe B 061aKax CIOUCTHIX (opM

Konrtposnsreie Bonpoce!

Yro Ha3blBaeTCH oblieieHeHHEM ?

Kaxue NpHIHHBI IPHBOAAT K 06JIeAEHEHHIO BO3AYIIHOTO CyxHa?

Kax noapasgensercs o6IeACHEHHE IO HHTEHCHBEOCTH?

Kaxue GopMbl OTIIOKEHHA JTbIA MOTYT HaGMIONATHECA B oNeTe?

Kaxue meToms! 60ps6HI ¢ 061€IEHEHHEM HCIIONB3YIOTCA B HACTOALIEE BpeMs?

Kak onenmBaeTcs BO3MOXHOCTH o6neneﬂeﬂmx IO JNaHHBIM TEMMEpaTypHO-
Be’[‘pOBOI‘O 30HIUPOBAHUA aTMOCHEPEI?

7. Kak y4nTRIBaeTCA BIHAHNE KHHETHYECKOTO HarpeBa MPH OLEHKE ycnomm obne-
ueﬂemm‘?

OB W

 Marepnane gns paborsr

1. JlaHHBIE TEMIEPaTYPHO-BETPOBOTO 30HAHPOBAHHSA aTMOCheEpEI.
2. Biask a’poNoruyecKoit AuarpaMMel.
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PexomergyeMass mreparypa

1. Bozamxun O.I'. OcHoOBBI aBHallHOHHOH Metreoponoruu. — CII6.: U3 PITMY,
2009. - 338 c.

2. Bozamxun O.I., Tapaxanose I'I. ArmaunonHsle nporHossl morogel. — CII6.:
PITMY, 2007. - 270 c.

3. Bopobves B.M. Cunontudeckas Meteoponorus. — JI.: Fuapomereousmar, 1991. —
616 c.

4. PykoBOACTBO MO NPOTHO3HPOBAHHIO METEOPOJIOTHYECKHX YCIIOBHl IJIs aBHALMH.
— JI.: Tugpomereousnart, 1985. —302 c.

IMopsgox BbINO/IHEHHA paboTbI

1. Ilo maHHBIM TEMIIEPATYpHO-BETPOBOTO 30HAMPOBAHMA ATMO-
cepsl (IPHUIOKEHHE) s YKA3aHHOTO IIPEIORABATENIEM BapHaHTa IIO-
CTPOHTH a3pOJIOTHYECKYI0 JUarpaMMy, ONpPEAENUTh CIOH 00IavyHOCTH
¥ BO3MOXXHOT'O 00IEeAEHEHNS CaMOJIETOB CHHONTHIECKHM METOIOM.

2. OnpenenuTs CIOU BO3MOXXHOTO MHTEHCHBHOTO OOJEICHEHHSI
caMoJeToB 1o Meroxy ['oncke.

3. Ha 3amaHHBIX HpENOAABATEIEM YPOBHAX ONpENEIUTh KHHETH-
YecKMH HarpeB B 00JIaKax, TEMIIEpATypy NOBEPXHOCTH CaMONIeTa M
BO3MOXXHOCTB €r0 OOJIEACHEHHS IPHU MOJIETE B 00/1aKaX CO CKOPOCTBIO
300, 500, 600 u 900 xm/4.

4. Ilo maHHBIM 30HIUPOBAHMS OLPEACIUTE BEICOTY, HAYHHAs C KO-
TOpOH BO3MOXHO OONENEeHEHHE NPU IOJIETE C 3aJaHHOH CKOPOCTBIO
(cxopocTh nonera 3aaeTcs NpenoJapaTeeM).

5. OnpenemnTh MUHMMANIBHYIO CKOPOCTh HOJIETA, HCKIIOYAIOULYIO
o0JiefeHeHNE Ha 331aHHOM YPOBHE (BBICOTA II0JIETA 33JaeTCs Ipenoja-
BaTelIeM).

6. OnpenenuTs UHTEHCUBHOCTH O0JIEICHEHHUS NIPY IPOOUBaHIH
0651a4yHOCTH (MCXONHBIE NaHHBIE 33/1aI0TCA NPENOAABaTENIEM).

Meroanvueckue yxazanms

1. Jlns BBEIAENCHHS CIOEB OOJIEICHEHHT CHHONTHYECKUM METOI0M
HEeo0X0IMMO HO JaHHBIM TEeMIIEPaTyPHO-BETPOBOTO 30HIUPOBAHUS aT-
Mocdeps], MPUBEICHHEIM B IPIIOKEHHH, Ha GIIaHKE adpOIOTHIECKOM
JMarpaMMBl OCTPOUTh KPUBBIE CTPATU(PHKAIMH, TOYESK POCH U Aedu-
[UTOB TOYEK POCHL. 3aTeM Ha STOH QUarpaMMe BBIIEIMTH OONIadHBIE
crou u ypoBHH m3oTepM 0, —10 1 —20 °C. B cnoe Mexay uzorepMamMu
0 u —20°C na BrICOTaX, I'le Habmomaercs 00JaYHOCTh, BOZMOXKHO OIac-
HOe 00JlIe/IcHeHHE.
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2. Ilpn parso3e U MporHo3e 30H 00NeIeHeHNs 0 MeToay I oncke
CHaYana o NaHHBIM 30HIUPOBAHUSA CIIEXYET ONPENEITHTh TEMIIEPATYPY
HACEIICHWA Hafo JIbAoM I, 1o ¢opmyne (11.1). 3aTreM Ha ToM Xxe
OnaHKe MUarpaMMBI IIOCTPOMTH KPHMBYIO HACHIIEHHS HAJ0 JBIAOM HO
MONy9IEHHEIM 3HAYEHHUAM Ty, ¥ CPABHUTb TEMOEPATyPy HACHIIICHHS
HaJo nbaoM Iy, ¢ QakTugeckoit TemnepaTypoit T Ha TOM Xe YpOBHE.
B Tex cnosx, rae Ty, > T, cnemyeT ykasaTb oONeIeHEHHE.

IToctpoenvie kpuBoit T, npon3BoauTts 0 yposHs 500 rlla, Tak kax
3TOT MeTOJ] PeKOMEHIYETCS IIPHMEHATH TONBKO 10 BbicoT 700-500 rlla.

3. Tlo manHOM CKOpOCTH ToNIeTa V' M TeMIlepaType BO3[yxa Ha yKa-

sanHOM smenone T onpenemts AT (ta6n. 11.1) n remmeparypy 1o-

BepxHOCTH camonera 1, (o (bopMlee 11.3). Ecmu T;, > 0 °C, To obnene-
Henus He Oynet. Ilo TeM ke HCXOAHBIM JaHHBIM ONpeneNuTh 1y, HC-
nons3ys rpaduk puc. 11.1, PesynsTaTs! pacdera 3anucaTs B Tabm. 11.2.
IIpoBecTH aHanHu3 BIMAHHA CKOpOCTPI nojeTa Ha ycnoBuA obnese-
HEHU.
. Ta6.lmya 11.2
Ormpenienienye yCJIOBHH obJIeIEHEHNS cCaMoIeTa

BosmoxHocTh 00N1egeneaus
Hy,xv | T,°C| V,xmfu | AT ,°C | T,,°C | AcHeH

KHi 2 (nma, Her)
1 1 2 3 4 5 6
300
500
600
900

4. IloctponTs Ha OnaHKe aaponomqecxon IHarpaMMel KpnByro
(_ Toﬁn)

Ilpu pemenyy 3aKaqn ONpenieNIeHus BBICOTHI, HA9MHAsA ¢ KOTOPO¥
BO3MOXHO o6Ne/ileHeHne, MPH 3afaHHOM CKOpOCTH noneta V (mpuiio-
xeHue 11.2), Heo6xoauMo OT TO9KM (Ha BEPTHKAIBHOM OCH), COOTBET-
CTBYIOLIEH 3aJaHHOM CKOPOCTH IIOJIETa, CMECTHTLCS BJIEBO IO IIOCTPO-
CHHOM KPMBOH, a 3aTeM OIyCTHThCH (HONHATBHCSA) O M30TEPME JIO He-
pecetdenys ¢ KpuBoi crpatudukanuy. Touka HepecedeHus ITHX JTMHMI
OyReT COOTBETCTBOBaTh TOM BHICOTE, HAYHMHAS C KOTOPOH BO3MOXHO
obnenenenue (cM. puc. 11.2).

5. TIpu onpeneleHMH MHHHMAIBHOM CKOpOCTH II0J€ETa, HCKIIO-
qaromel oOnefeHe ne, CIeAyeT OT BHICOTHI 3aJaHHOrO 3menona Hoy,
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(mpunoxenne 11.2) cMecTuThCs Mo H300ape BIEBO IO HEpeCeYeHMs
C KpUBO# cTpaTH(UKAIMH, 3aTe€M IO H30TEpME OITyCTHTHCS (IIOIHATH-
cs) 10 IOCTPOCHHON KPHBOH M Ha 3TOM YPOBHE OTCUMTATH (IO IIKale
I@BJIEHHS) MHHUMANbHYIO CKOPOCTh, HCKIIOYAIOI(yI0 obleneHeHue
(cMm. puc. 11.2).

6. Ilo maHHBEIM TEMIIEPaTypHO-BETPOBOIO 30Hnnponanna aTMo-
cepnl onpenenuts LIt 00JIaYHOTO CII0S TEMIIEPATyPy Ha HIDKHEH Ipa-
guue o6makoB Ty, (¢ C) , Tonmuny cnos obnakoB AHs, (COTHH M) U
BEPTUKANBHBIHA IPaIHEHT TeMIIEpaTyphl B clioe o6nakos y (°C/100 m).

Ot Touku A HOMOrpaMMmsl puc. 11.3, cooTBeTCTBYIOMIEH TeMIIepa-
Type OcHOBaHHA oGnaka Ty, HEOOXOAMMO NOMHATHECH BEPTUKAIBLHO
BBEPX JI0 PACCUMTAHHOIO 3HAYEHHs BEPTHKAIBLHOIO IpaJucHIa TEMIIE-
parypsl B obnake y (Touka B), a 3aTeM CMECTHTBCA BIPaBO IO Iepece-

YEHMA ¢ HAKIIOHHOW JIMHHEH, YKa3bIBaloIeH TOMIMHY 00nakoB AHs,
(rouxa C). [ludpsr Ha rpaduke y HaKIOHHBIX JTMHHHA 0603HA4AIOT TOJ-
MHY OONaKkoB COTHAX METpoB. B Tex ciydasx, Korja onpelnensercs
MAaKCHMaJRHO BO3MOXHAsh MHTCHCHBHOCTH OOIEeHEeHNs, HE00X0IMO
CMECTHTBCS OT TOYKM B BIpaBo 0 IITPUXOBBIX HAKIOHHBIX JIMHMH,
0603HavYarONuX 110 BepxHell mKane (LU(pPHl B KPYKKax) TONLMHY 00-
JauHOCTH (B COTHAX MeTpoB). 3areM OT Toukd C clieXyeT OITyCTHTHCS
BHH3 (B Touky D) Ho mepecedeHus ¢ HaKIOHHOW JMHMEH, COOTBETCT-
BYIOLIECH CKOPOCTH HOJIeTa V' , 1 Ha BEepTUKAIbHOH OCH B Touke E oT-
CUMTATh HHTEHCHBHOCTL 00neneHcHus I (MM/MuH).

OrTyeTHbIH MaTrepnan

1. Asposioruyeckas JuarpamMma, Ha KOTOPOM BBIEJCHSBI CI0H 06-
JIeICHeHUsT CHHONITHYIECKHUM METOAOM M 1o MeToxy 'oncke U mocTpoe-

6
Ha kpupas (—AT o, ) U1 yIETa KHHETUIECKOrO Harpesa.

2. 3anongennas 1abna. 11.2 ¢ aganmuM3oM BO3MOXHOCTH OO0JejieHe-
HHSA C YYETOM CKOPOCTH HOJIETA.

3. 3ammcannsie B pabodell TeTpaid M Ha OTIEIBHOM JHCTE Pe-
3yNBTATHI OLCHKH HHTCHCHUBHOCTH o0leIeHEHH .
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TTPHJIOXKEHHA

Npunoxxenne 11.1

JaHHEIe TEMIIEPAaTypHO-BETPOBOTO 30HAUPOBAHHS AaTMOCOEPEL

Bapuanm 1

Mocksa

P,rlla { Hyxm | T,°C D,°C
1005 | 0.00 0.3 t2
947 0.50 -0.6 1.4
931 0.70 -2.3 20.5
920 0.80 -3.3 0.1
905 0.90 2.7 0.1
843 1.50 -4.4 0.4
784 2.10 -5.1 1.5
695 3.10 9.3 2.1
680 3.90 -12.6 2.0

. 600 4.20 -15.9 23
560 4.60 -17.9 2.0
550 4.80 -18.3 2.8
540 5.10 -18.5 8.0
500 5.60 -20.5 9.0

Bapuanm 3

Xabaposck

P,rlla | Hyxm | T,°C D, °C
1010 0,00 0,0 1,0
950 0,62 -2,1 0,5
937 0,75 -2,6 0,6
927 0,83 -3,1 0,1
909 0,95 -2,0 1,3
850 1,45 -4,9 2,0
786 | 2,12 -5,5 1,0
698 3,05 -10,0 2,0
684 3,19 -12,0 3,0
597 4,25 -151 | 22
564 4,64 -17,5 2,9
553 4,80 -18,1 3,2
536 | 5,06 -19,0 7,6
490 | 5,70 -20,1 8,5

Bapuanm 2

CMOJICHCK

P,rlla { Hyxm | T,°C D,°C
1000 0,00 | 1,0 0,1
940 0,70 -151 0,9
932 0,80 2,4 0,3
921 0,85 -3.2 0,5
900 1,00 -2,6 1,8
848 1,45 40 |- 23
790 2,00 -5,8 1,5
700 3,00 -9,5 2,7
679 3,20 -12,3 2,3
601 4,20 -15,0 2,1
555 4,75 -17,1 2,7
545 4,90 -18,0 3,0
535 5,10 -18,8 8,4
499 555 | 200 | 92

Bapuanm 4

Hogocubupck

P,rlla | H,xm | T,°C D,°C

1001 0,00 0,9 0,2
941 0,69 -1,2 0,4
930 0,75 -3,0 1,0
924 0,84 -3,6 0,9
902 1,02 --3,0 1,0
840 1,55 -4,1 2,1
781 2,15 -5,0 1,1
690 3,100 -9,7 2,2
675 3,32 -12,7 29
604 4,11 -152 | 3,0
556. 4,75 -17,0 2,0
551 4,84 -18,2 34
545 5,06 -18,7 8,1
498. 5,53 21,0 | 8,6
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Bapuanm 5 Bapuanm 6
CamMapa Brnanusocrox
P,rlla { Hxm | T,°C D,°C P,rlla | Hxm | T,°C D,°C
1009 |- 0,00 0,1 0,9 1003 0,00 0,8 0,6
949 | 0,65 -1,5 0,6 942 0,68 -1,7 0,7
935 | 0,73 -2,5 0,2 936 0,75 -2,0 0,9
918 | 0,90 -3,0 0,2 922 0,83 -3,9 1,0
906 | 0,96 -2,5 1,9 910 0,91 -2,9 1,1
841 1,55 -4,2 2,8 849 1,43 -5,0 2,9
783 | 2,12 -5,2 1,7 789 2,05 -6,0 1,6
691 [ 3,10 -9,0 2,8 694 3,12 -9,8 2,9
676 | 3,25 -13,0 22 681 3,21 -12,9 2,8
595 | 4,25 -15,8 24 605 4,11 -16,0 2,8
565 | 4,60 -17,2 2,1 559 4,69 -18,0 2,2
554 1 4,80 -18,4 2,5 546 4,90 -19,0 2,6
544 | 4,95 -18,6 7,7 537 5,04 -18,9 7,8
497 | 5,55 -20,9 8,7 491 5,69 -20,8 8,6
Bapuanm 7 Bapuanm 8
Kazans Canxr-TletepOypr
P,rlla | Hxm | T,°C D,°C P,rlla | Hyxm | T,°C D,°C
1004 0,00 0,7 0,8 1008 0,00 0,2 04
948 0,61 -2,0 1,0 943 065 | -1,3 0,8
929 0,74 -2,9 0,8 933 0,78 -2,1 0,7
920 0,85 -4,0 0,6 919 0,85 -3,4 0,7
908 0,96 -2,1 1,2 901 1,00 -2,8 1,6
845 1,50 -4,3 2,7 846 1,54 -4.8 24
788 2,04 -5,3 1,8 780 2,12 -5,9 1,9
696 3,03 -9,9 2,5 692 3,08 9,1 23
677 3,20 -12,8 2,5 682 3,17 -12,1 24
603 416 | -156 | 25 596 | 425 | -157 | 29
557 4,76 -17,8 2,6 563 4,67 -17,3 2,3
547 4,90 -18,5 2,7 549 4,85 -18,9 2,3
538 5,04 -18,0 8,2 539 5,00 -184 | 79
492 5,68 -20,7 9,4 496 5,65 -20,2 8,8
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Bapuanm 9

CapatoB

P,rla | Hxu | T,°C | D,°C
1006 0,00 0,6 0,3
945 | 0,69 -1,4 0,2
938 0,72 -2,8 0,5
928 0,81 -3,5 0,3
903 0,97 2,2 1,4
842 1,54 -4,7 2,6
785 2,08 -5,7 L3
693 3,06 9,2 2,4
678 325 | -12,5 2,7
602 4,18 -15,3 2,6
558 4,72 -17,7 2,5
552 481 | -188 2,9
544 4,94 -18,8 8,3
495 565 | -20,6 9,3

Mpunosxenne 11.2

Bapuanm 10

Pocros-Ha-Jony

P,rlla | Hyxm | T,°C D,°C
1002 0,00 0,5 0,7
944 0,63 -1,9 0,3
934 0,75 -2,2 0,4
923 0,84 -3,8 0,8
907 0,96 -2,4 1,7
847 1,48 4,5 1 25
782 2,11 -5,4 1,2
699 2,46 -9,6 2,6
683 3,15 -12,4 2,6
598 4,24 -15,4 2,7
562 4,68 -17.4 24
548 4,89 -18,7 3,1
541 5,00 -19,0 8,5
493 5,55 -20,3 8,9

3BageHus CKOPOCTH IoNeTa V Wis OnpeneneHus BEICOTEL, ¢ KOTO-
poit BO3MOXHO OOJIeZIEHeHHE, M BHICOTHI 3iuenoHa H,, nus onpenene-
HUS MUHUMAIBHOM CKOPOCTH IOJIETa, HCKIIIOYAIOINIEH 00/eleHeHHUE.

Bapu-

1 2 3 4 5 6 7 8 9 10
aHT_ , :
Vixm/a | 400 | 300 | 250 | 350 | 280 | 320 | 500 | 540 | 380 | 450
H;;“ ’ 600 | 1200 | 1800 | 2400 | 3000 | 900 | 1500 | 2100 | 4200 | 3300
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II. METEOPOJIOTMYECKOE OBECIEYEHNE
FPAXXAAHCKOU ABUALIUN

Jlaboparopras pabora 12

Hcrnonb3oBanne METEOPO/IOrMYECKHX aBHALHOHHbIX
KO4OB Nnpn 06MEeHe METEOPOJIOrMYecKon nHgopmaynen

Lienb paboTbl: U3yunTb MeTeoponoruueckue koabl METAR u TAF,
a Takxe asponorudeckuin koa KH-04 u npnobpectu
NpakTU4ecKnue HaBblkKM B packOAMpOBaHWKU Tere-
rpamMm, 3aKoAMpOBaHHbIX yKa3aHHbIMWA KOAAMM.

MeTeopo.nornllecxne ABHAINOHHBIC KOIbI

Jisa Mereoponormdgeckoro obecredeHHs NONETOB NMPOHM3BOIUTCS
o0MeH MeTeoponorudeckoii nHpopmanpeil MeXIy adporopTaMy BELTE-
Ta, MOCAJIKU ¥ 3allaCHBIMH a’ponopramu. JletamsHblH nopsaok coopa u
pacrnpocTpaHeHHs. MeTcoposiorudeckod uHGOpManuu ompeneisiercs
«HacrapnenneM 1o METEOPOJIOTHYECKOMY 00E€CIIEYEHHIO TPaskKIaHCKOM
apuparum» (HMO T'A). Cucrema cbopa M pacIpOCTpaHEHHSA METEOpO-
JIOTHYEeCKO# HHGOPMAIH JaeT BOSMOXKHOCTh OIEPATHBHEIM METEOPO-
JIOTMYECKHM OpraHaM IIONy4YaTh HEOOXONMMEIC CBEACHHA O (akTuye-
CKOM M OKHaeMoii morojic B palionax (Ha BO3XYIIHBIX Tpaccax) Mpen-
CTOALIMX TOJIETOB, B TOM YHCJIE CBeleHHS 00 ONACHBIX Ui aBHALMH
METEOPOTIOrHIECKHX SBICHUAK.

®daxTHuecKas MOroja, NPOrHO3 M IAHHBIE aJ3PONIOTMYECKUX Ha-
OIIOJICHMIA, KaK NPaBHIIO, IIEPENAalOTCs B 3aKOAUPOBaHHOM GopMe. s
9TOM HeNHM HMCHONB3YIOTCS METEOPONIOTMYECKHE aBHAIMOHHEBIE KOJBL:
it mepenaun akruyeckod moroxbl no aspoxpomy (xkox METAR m
SPECI) n mporro3oB moroabl (ko TAF), aspomorudeckuil Kox ajs
TIepe/iadn Pe3yIbTaTOB TEMIIEPATYPHO-BETPOBOIO 30HAMPOBAHUS aTMO-
cteps (kog KH-04) n mexoropeie Apyrue.

Bce mepeurcneHHEIE BHINE KOABI SBIAIOTCA MEXIYHAPOIHBIMHY, M
¢ xogom KH-04 crymeHTOB 3HaKoMAT Ha MIAAIINX Kypcax. «Hucro
asuanponnsle koxsl» METAR, SPECI u TAF no cpaBHeHHIO ¢ yXxe
M3BECTHEIMM KOIaMH HMMEIOT HEKOoTopsle ocobeHHoctn. Bo-mepmhix,
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B OTHX KOJax B IPyHIax MOXET ObITh pasHOe KOJHIECTBO CHMBOJIOB.
Bo-BTOpHIX, B rpynmax 3TUX KOXOB KpoMe Im¢pp MOTYT OHITh GyKBEI
TAaTHHCKOTO and)aBUTa WM JaXKe HEKOTOpPHIE CHUMBOJIEI (3HAK +, HATpH-
Mep). B-tperbux, B Tenerpammax, 3akomupoBaHHBIX Kozom METAR
(paxTuyeckas norona Ha a3poapoMe), epeRacTcs HHHOpManwsa O TeH-
JEHIMY B U3MEHEHUH morofpl Ha Omvpxaimme IBa Jaca, T.e. HPOTHO3
NOTOJBI Ha JIBA JAaca.

MexnyHapogHBIH  METCOPONOTHYECKUI = aBHALMOHHBIA  KOX
METAR. B Hagane xak{oit TemerpaMMbl CTaBMTCS Ha3BaHHME Koaa
METAR. B tex ciy4adx, KOra TenerpaMMsl OOLEAHHEHBI B CBOJIKY,
cnoBo METAR craBurcs TOonbko B Hagane cBouki. IlocmemoBarens-
HOCTb Nepefayn HHQOopManuy, 3aKOXUPOBAHHOK 3TUM KOXOM, OCTaeTCs
NOCTOSIHHOH, OJ{HAKO, €CIM TOT WY MHOH! DIIEMEHT (IBJICHHE) OTCYTCT-
BYET, COOTBETCTBYIOIas IPyIIa MK € 9acTh B TelETpaMMe OIyCKa-
ercs. OTAenbHBIE IPYNIBl WIN UX YaCTH B COOTBETCTBHH C PErMOHANL-
HBIMH COTTIAINICHMSMH MEXAY cTpanaMu — aneHamu MOI'A moryt He
ucnoin3oBarthes. HekoTopele Ipynmel KOma MOTYT IOBTOPSTHCS He-
CKONBKO pa3 (HampuMep, Npu Iepenade HHPOPMAIMH O HECKOJbKHX
crnosx obnagHOCTH).

Cpok HaOImO/ICHHA B TENErPaMMax BCETIA YKa3EBACTCS 0 | pHHBIYTY .

®dopma u crpykrypa koma SPECI Touno Takas e, Kak 4 y Koxa
METAR. Paznmnna 3axmodaercs B ToM, 9To komom METAR nepenaer-
cs urdopManUs O morone, HaOMIONEHHS 3a KOTOPOH MpPOBOIMIKCH
B OCHOBHEIE CpoKM HaOmioxeHuii, a kogoM SPECI — B mpomu3BoIbHEIE
CPOKM TP HM3MEHEHWH NOrofbl. M3MEHEHWs NOorons!, IpM KOTOPHIX
CIIEAYET COCTaBIATh CICHHANBHYIO CBOIKY, ONPEHEITIOTCS CIICIHANb-
HOM MHCTpPYKIHEH.

I'pynmta CAVOK — unpukarop ORaronpusTHOM HOroisl, BKIIOYA-
eTcs B TeNerpaMMy BMECTO TPYIINT BUAMMOCTH, SBIEHHIA TIOTOXBI ¥ 06-
MaYHOCTH. BKimoueHue aToi rpymnel 03Ha4aeT, 4To Ha a9pOAPOME OIHO-
BPEMEHHO BBINOJHSIOTCS (HAOIIONAIOTCS) CHEXYIOIHE YCIOBHS: TOPH-
30HTabHAsA BUOUMOCTD y 3eMaM 10 kM u Gonee, BRICOTa HIDKHEH TpaHu-
1p! o6nakoB 1500 M u Gonee, OTCYTCTBYIOT Ky4eBO-IO0XKIEBLIE 00NaKa, 1
HET 0CaJKOB, FPO3bI, NEUIFHOM OypH, NPH3EMHOr0o TyMaHa U IO3eMKa.

Iocne undopmammm o ¢axkTHueckoil moroae B TenerpaMMax co-
o0IaeTcs NpOrHo3 TEHAEHLHUH IIOrosl U MOCaXKH CaMoOJIEeTOB Ha
6mpxattnme 2 g (mporxo3 Tuna TREND — cM. ko).
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B HeKOTOpHIX CTpaHax B KOHIE TeNerpaMMbl coobmaercs ocoboit
rpynmoit cocrossue BIIII (cM. xox).
Cxema (ctpykrypa) koga METAR cnenyromas:

METAR CCCC  GGggZ dddffGff,KMH (wruKT, wiu MPS)
VVVV (unu CAVOK)

WW'(WW) N, N, N hy hy T'TYT)' T QPyPpPuPy TTTTT
RMK QFEPPP

ConepxaHue OTAENBHBIX FPYII KOJa.
METAR — onpeneanuTens KOIa,

CCCC — mHIEKC adpoNipoMa;

GGggZ — rpynna BpeMeHH. «
GG — vacsl, gg — MUBYTHI, Z — OTIIIYUTENIbHAsA OyKBa;

dddffGf, f,KMH (unuKT, unu MPS) — rpymna Betpa.

ddd — nanpagiieHne BeTpa B rpajgycax; - ff — CKopocTb BeTpa; G — oTIH-
unrensHasn 6yksa; frfm — ckopocts nopeisos Berpa; KMH (unuKT, unu
MPS) — enguHHIBI M3MEPEHMS CKOPOCTH BeTpa (KM/4, y3IBI MIM M/C
COOTBETCTBEHHO). ECIM NOPHIBOB BeTpa HET, TO 3HAYCHUH Gffm
B I'PYIIIE BeTpa He ObIBacT.

VVVV (uru CAVOK) — rpynna BUZMMOCTH. BHIuMOCTE BCeraa yKa-
3BIBAaETCSA B METPAX.

W'W'(WW) — rpyniia SBICHUI ITOTOH.

W'W' — XxapakTepuCTHKa sSBICHHA (YKa3bIBAaETCA 110 CrielHanbHOR Tab-
e Ned4678, koropas ecth B Kozie); WW — To xe sABJeHuE, 3a1<o;mpo-
panHoe 1o kogy KH-01.

Ng Ns Nihg hg hy — rpynna 061agHOCTH
N, N; N; ~ xomyecTBo 06nakoB. Kogupyercs Tpemst TaTHHCKUMHU Oyk-
BaMH: : ,

SKC — sacuo;
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FEW — ne3nauutensHas o6magsocts (1-2 okTaHTa);

SCT — paccesHHas o6agH0CTh (3—4 OKTaHTa);

BKN - 3pauntensHas 00navyHocTh (5—7 OKTaHTOB);

OV C — ciomHas 061a4HOCTh (8 OKTAaHTOB).

hs hs h; — BricoTa 00nakoB. J[is Toro 4ro0l ONpPERENHTE BEICOTY 00-
JIAYHOCTH, HYXHO YHCIO0, 00pa30oBaHHOE STHMH TpeMs GyKBamH, YMHO-
xuTh Ha 30. B aTOM Ciydyae BbIcOTa 00JIaYHOCTH ITOMYIHTCS B METpax.

T'TYT, T, — rpynna TeMmepaTypbl X TOYKH POCHL. Temmeparypa H
TOYKa POCH! YKa3hIBAIOTCA B EbIX rpagycax. Eciu Temneparypa (Tou-
Ka poChl) OTpHIATENBHAsA, TO meped mudppamu Ge3 mpobena craBuTCs
OyxBa M.

QPyPyPyPy - rpynia naBplIcHUS.

0 — otunTenbHas OyKBa;

PyPyPyPy — atmochepHoe napnenue B rlla, npuBeeHHOE K YPOBHIO
Mops. - ' :

TTTTT — TeHncHIMS U3MEHEHU IIOTOABI HA OJIFKAMIIITE qBa Yaca.
Bwmecro 6yks TTTTT B TenerpaMMe MOXKeT ({OJDKHO) OBITH HAaIMICAHO:
NOSIG — noropa 6e3 u3aMeHeHH;
BECMG — nocTenesHo;
TEMPO — BpeMeHaMU.

B nmocneaHux ABYX CIIydasx IIOCIE 3THX CJIOB YKa3blBaeTCs Ipymia
BpEMEHH,

RMK — ortnuumTtensHas Ipymna, IOCie KOTOpOM mepefaeTcss MeCTHas
uadopmanus. Ee MoxeT OBITH JOCTATOYHO MHOTO, HO OY€Hb 9acTO Or-
paHM4YUBAIOTCS B Niepefiade TOIbKO OQHOM rpyImoi.

OFEPPP — nasnenue, npuBenenHoe K yposHio BIIIL
QFE — ornnuutensHele OYKBEL
PPP — atmochepHOE AaBIEHHE B MM PT. CT.

Mezxayrapoaelii METeOpOJIOrHYecKui aBHManmuoHHbI kox TAF.
B Hagane TexcTa TenerpaMMbl Bcerna craBurcs cioBo TAF. B tex cuy-

9asx, KOrAa TexerpaMMbl oObEUHEHB! B OONIYyI0 CBOAKY, cioBo TAF
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CTaBHUTCS TOJIBKO OJWH pa3 B Hawajie CBOAKH. OTIAeNbHbIE TPYIIBI KOAa
MOTYT OBITH ONYIICHBI B TENErpaMMe, €CIM B MPOTHO3€ HE OXKHAACTCA
DIIEMEHTOB, YKa3bIBAEMBIX B 3TOH IPYIIIIE, WM €CJIM CBEICHHUM O HUX HE
Tpebyercs. OTaeNnpHBIE TPYNIBI KOXa MOTYT HOBTOPSTECS B TEIETpaM-
M€ HECKOJILKO pa3 B 3aBUCUMOCTH OT XapaKTepa IOTOJHbIX YCIOBHIA.

IlonHoe ommcaHMe MPOTHO3UPYEMBIX HOrOMHEIX YCIOBHIH JOIDKHO
BKJIIOYATh HH()OPMAIMIO O BETPE, BUIUMOCTH, SBJICHHUAX MOTOMABI U 00-
JaYHOCTH.

I'pynmsl, 3akimodcHHBIE B CXeMe Kojja B ckoOKM, He Beermga uc-
nons3yloTes B TenerpamMax TAF (cM. cxemy koza).

Cxema xofa TAF BHINIAAMT CEyIONHM 00pa3oM:

TAF CCCC YYGGggZ G,G:G,G, dddffGf,f,KMH (unuKT, unu
MPS) VVVV

(uru CAVOK) W'W' Ny Ny Nhg by hy TTeT/GeGrZ 6 ihhhit;
5Bhg hg hp t;

TTTTT

B noscHenusx x xoxy TAF 6ynyT ykazaHBl TOJNBKO Te TPYINIEL,
KOTOpBIE OTIIMYAKOTCS OT aHAIOrHYIHBIX rpynm B koge METAR.

YYGGggZ — rpynma, yka3sIBaionas BpeMs COCTABJICHHUS IIPOTHO3A.
YY — gucio; )

GG — qacer,

£2 — MUHYTEL;

Z — omi4uTenbHas OyKea.

G,G,G:G; — cpox mporHosa B 4acax. Ilepseie mBe mudpbl — Havano
CPOKa, IBe NOCIIETHUE — KOHEIL.

TTrTe/GrGrZ — Tpynna OporHo3a TeMIepaTypsl

T, Z — oTnu4utenbHbie OYKBEL,

TrTF — 3HaUCHHE TEMIIEPATyPHL (IPOTHO3);

GrGr— BpeMs, Ha KOTOPOE 3Ta TEMIEPATypa CIIPOrHO3UPOBAHA.
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6 i h;h;hit; — TpynIa Iporso3a ooneaeHeHus.

6 — oTiMumTeNbHAA 1Udpa;

i, — MHTEHCUBHOCTH OONeneHeHus (KOAMpYeTCsA MO CleluanbHOMi Tab-
JIHIE);

h;h;h; — HDKES TpaHUNA cnof ¢ obneneHeHNeM (KOIUpyeTcs MO CIie-
LMANBHOI Tabmune);

!, — TONIMHA CIOS C obneneHeHNEM (Kozmpyerca IO - CIeNHAILHOH
TabImmIE).

"5Bhpy hg hp t; — Tpynna nporL€osa TypOyIEHTHOCTH.

5 — ornuuurensHas mubpa;
B — vHTCHCHBHOCTD TypOYICHTHOCTH;

hg hp hp — HIOKHAA TpaHUNA TypOYJIEHTHOTO cnos (KOZHUpPYETCS IO
crenuanbHOM Tabnune);

4, — TomuHA TypOYJNEHTHOrO CHOsl (KOAUPYeTCs [0 CIELHaNbHOM
TabmIe).

TTTTT — rpynnsl N3MEHEHHI HOTOAH!.

Konrponbrsie Bonpoce!

1. Kaxum obpazoM KOXUpYIOTCA JaHHBIE O TEMIIEPaType, BIAX-
HOCTH M BETpPE Ha OCHOBHBIX M300apHYEeCKHX HNOBEPXHOCTSX M B OCO-
OBIX TOUKax ¢ oMok koja KH-04?

2. B ueM COCTOMT OCHOBHOE Ha3HAUEHHE METCOPOJOrMIECKHX
xonoB METAR u TAF?

Marepunansi gis paborsi

TenerpaMMsl ¢ ZaHHBIMH O NOTOXE M a3PONOTMYECKHX HaOMoxe-
Hui, 3akoaupoBanHele konamu KH-04, METAR u TAF.

PexoMeHgyemasn nureparypa
Bozamxun O.I. OCHOBEI aBHalIHOHHO# MeTeoponorud. — CII6.: Mizn. PTTMY, 2009. —
338¢.
2. Komet KH-04, METAR u TAF.
IMopsgox BeINO/IHEHNS PpaboThI

1. Pa3oOpaTe BMecCTe C IpelOAaBaTeNeM IMOPSIOK KOTMPOBAHHUS
TEJIErPaMM KaXKIbIM KOJIOM.
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2. CamocTosATensHO PACKOIMPOBATh TEICrpaMMbl OQHOI'0 U3 Ba-
PHAHTOB NPHUIIOKCHUSA, YKA3aHHOIO IPCIIOAABATCIICM.

Meroanueckne ykasaHmust

1. Tenerpammsl, 3akoxupoBanusie konamu METAR u TAF, pac-
KOIMPOBaTh, U JaHHbIE O (aKTUIECKOH IIOrojie ¥ IPOTHO3aX IIOTOIbBI
3aIMCaTh B PACKONUPOBAHHOM BUJE HA OTACILHOM JIMCTE WM Ha OnaH-
ke. YetslpexOykBenHoe obo3nauenue asponpoma B kongax METAR n
TAF MOXHO HE pacKOJMpOBaTh, a IMPOCTO IiepenucaTs. IIpu packoau-
POBaHMM NAHHBIX TEMIIEPaTYPHO-BETPOBOTO 30HAMpoBaHua (xon KH-
04) naTr3HAYHEIN HHAEKC CTAHINH TAKKE MOXHO IPOCTO EPEINCATh.

2. Tenerpammsl, 3akoxupoBanusle kogom KH-04, packonupoBarts,
Y JIAHHEBIE TeMIIEPaTyPHO-BETPOBOTO 30HAMPOBAHHUS 3aICaTh B Tabmi-
Iy BUJA.

H, p, rlla T, °C D, °C Ty °C dd, rpan U, mlc

OTYeTHbIH MaTepHasl

P aACKOOUPOBAHHBIC TCIICTPAMMEL ¢ HAHHBIMU O HOI‘OI[e OTHOTO M3
BapHaHTOB IIPHAIOKCHHSL. )

TTPHJTOIKEHHNE
TemerpaMMsl CO CBEACHHUAMH O IIOTOJE.

Bapwanr 1

1. TTAA 26001 27196 99016 07126 00000 00290 07718 01508 92687 11319 344004
85534 17317 35503 70991 18960 34008 50540 37926 31515 40692 45944 31019
30875 55746 3201925990 59745 32016 20131 56348 32011 15314 54950 32009
10571 57556 33508 88256 59945 32016 77999
TTBB 2600/ 27196 00016 07126 11846 17717 22836 15118 33799 15523 44756

15757 55699 18960 66678 19958 77610 26318 88489 39129 99365 49149 11285
57145 22269 57145 33256 59945 44188 5535055113 55756 21212 00016 00000
11003 01008 22959 06504 33905 34502 44882 36001 55790 34505 66759 35506
77365 31021 88208 32511 99188 31510 11113 34007 41414 85611

2. METAR EDDB 0350Z 23005KT 9999 SN BKN025 00/M01-Q1025 NOSIG =
METAR EDDP 1750Z 19007KT 4700 RA BR BKN003 BKN008 01/01 Q1026
NOSIG RMK QFE769 =
METAR EDDV 13507 26007MPS 9999 FEW013 BKN120 04/03 NOSIG RMK
Q1026 =
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3. TAF UWGG 161900Z 2106 17002MPS 1200 SNRA BR OVC004 BKNO010CB
650040 TMO01/21Z TEMPO 2106 0700 SHSN BR VV003 =
TAF UUBB 161945Z 2106 20006MPS 5000 SN BKN008 SCT010 TEMPO 2106
0900 SHSN SCT004 OVC006 SCT010CB =
TAF ULLI 161945Z 2106 33006G11MPS 4000 SN DRSN BKN008 SCT010CB
TEMPO 2106 1000 SHSN BKN004 BKNO10CB =

Bapnanr 2

1. TTAA 25231 26063 99025 13345 16003 00266 07758 18007 92710 13309 17007
85540 08570 16508 70020 16967 15505 50547 33758 24502 40700 43758 29002
30889 56957 30504 25003 62358 30005 20142 59959 33005 15323 57560 31502
10577 59960 27502 88251 62358 30005 77999
TTBB 2523/ 26063 00025 13345 11990 05959 22975 06562 33947 04172 44922

05184 55807 10763 66794 11363 77697 17167 88582 24964 99463 37557
11306 54758 22232 62358 33152 57560 21212 00025 16003 11005 18507
22979 18006 33959 14508 44804 17509 55593 13503 66546 17003 77454
31002 88411 28502 99372 30502 11234 30005 22204 33005 33177 34008
44109 28001 41414 00900

2. METAR EDDC 1750Z 24003MPS 9999 SN BKN040 00/00 Q1025 NOSIG =
METAR EDDG 1300Z 24009KT CAVOK 05/03 Q1027 NOSIG =
METAR EDDM 1430Z 26014KT 7000 RADZ FEW005 BKN024 00/M01
Q1029 NOSIG RMK QFE764 =

3. TAF URKK 162000Z 2106 32007MPS 3000 SHRA BR BKN007 BKN020CB

TEMPO 2106 1200 BKN004 BKN020CB =

TAF UUBB 162245Z 2409 20006MPS 5000 BKN008 SCT010CB TEMPO 2106
0900 SHSN SCT004 OVC006 SCT010CB =

TAF URRR 1619407 2106 24006G11MPS 1200 SHRA BR BKN004 BKN020CB
TMO00/02Z TEMPO 2124 26006G11MPS 0300 FG OVC002 BKN020CB
TEMPO 0206 30006G11MPS 2000 SHSNRA BR BKN005 BKN020CB
640000 =

Bapwnanr 3

1. TTAA 15001 33345 99003 05130 13505 00019 05328 ///// 92645 03321 13507
85450 06123 13509 70970 11159 14011 50549 25766 14007 40708 37158 23005
30900 52956 31009 25016 61950 29510 20154 61750 25010 15335 57356 28510
10591 58357 29011 88218 65349 26010 77999
TTBB 1500/ 33345 00003 05130 11902 22894 11309 33850 06123 44744 08957

55640 13762 66500 25766 77432 32761 88329 48156 99243 63150 11218
65349 22191 59950 33158 57356 21212 00003 13505 11487 22294 31510
3319225010 44150 28510 55128 27010 41414 8072/ '

2. METAR EDDE 0050Z 26009KT BKN020 03/03 Q1026 NOSIG RMK QFE766 =
METAR EDDR 1750Z 34002MPS 0900 FZFG NSC M01/M01 Q1029 NOSIG =
METAR EDDW 1550Z 25009K.T 9999 SCT014 SCT080 BKN250 05/03 Q1026 =
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3. TAF ULLA 161950Z 2106 36006 MPS 3000 BR SHSN SCT007CB TEMPO 2106
0500 FZFG SHSN BKNQO03 =
TAF UUWW 161930Z 2106 20005SMPS 5000 BKN007 BKN010CB TEMPO
2106 0900 SHSN SCT004 BKN006 BKN010CB =
TAF UUDD 161930Z 2106 23008MPS 3000 SN BKN007 SCT010CB TEMPO
2106 0700 SHSN SCT004 BKN007 SCT010CB BECMG 0002
30007G12MPS =

Bapuanr 4

. TTAA 26001 34731 99014 06329 07018 00189 07329 ///// 92701 04315 09005
85457 06117 09006 70956 13725 15007 50543 28360 33007 40700 37361 31521
30892 53259 30526 25009 59958 29523 20147 59958 28519 15328 58959 28018
10582 60159 28014 88237 61558 29019 77999
TTBB 2600/ 34731 00014 06329 11971 09321 22948 04119 33892:08115 44877

05916 55855 05917 66694 14126 77620 21723 88613 22325 99583 22357
11563 23558 22292 55159 33237 61558 44212 61558 55196 59158 41414
854//

—

2. METAR LTAC 1350Z 03006KT 9999 SCT015 BKN035 OVC090 04/03 Q1003
NOSIG RMK QFE751 =
METAR LTAF 1700Z 05005MPS 9999 SHRA BKN025 BKN080 12/11 Q1007
NOSIG =
METAR EDDS 0950Z 21007KT 9999 FEW038 BKN058 00/M01 Q1029 NOSIG=

3. TAF UUEE 161920Z 2106 20006MPS 6000 BKN010 SCT015CB TEMPO 2106
0900 SHSN SCT004 BKN008 SCT010CB =
TAF URKK 161700Z 1803 20006G11MPS 9999 BKN020CB TEMPO 1803
28010G15MPS 2000 SHRA BKN004 BKNO020CB 530005 =
TAF UWGG 161600Z 1803 15004MPS 1800 SNRA BR OVC005 BKN0O10CB
650050 TM01/20Z TEMPO 1803 0700 SHSN BR VV003 =

Bapnanr 5

1. TTAA 26001 34880 99033 10305 11007 00232 07328 11516 92713 04947 12010
85501 07162 12011 70004 13328 13509 50549 27500 19007 40706 38905
22005 30898 52109 20507 25016 58912 23508 20156 59112 28011 15338
57518 28510 10591 59922 27512 88239 59912 25008 77999

TTBB 2600/ 34880 00033 10305 11985 05745 22944 05358 33907 05362 44788

09364 55623 17105 66616 17904 77535 24300 88462 31100 99287 54910
11239 59912 22146 57518 21212 00033 11007 11995 12016 22957 11014
33916 13016 44818 12014 55779 14009 41414 00900

2. METAR UWGG 0700Z VRBOIMPS 5000 BR SCT020 BKN100 M01/M01
Q1003 NOSIG RMK QFE745 =
METAR ULAA 0800Z 02002MPS CAVOK M16/M17 Q1003 NOSIG RMK
QFE751/1001 =
METAR BIKF 0630Z 12008KT 9999 FEW019 BKNO055 BKN070 06/04 Q0981 =
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3. TAF ULLI 161645Z 1803 34008G13MPS 3000 SN DRSN OVC006 BKNO0ZCB
530001 TEMPO 1803 1000 SHSN BKN003 = _
TAF URRR 1616407 1803 24006G11MPS 1200SHSN BR BKN004 BKN020CB
530005 TEMPO 1821 20009G14MPS 0300 FG OVC002 BKN020CB TEMPO
2103 28009G14MPS 0300FG OVC002 BKN020CB =
TAF ULAA 161650Z 1803 36006MPS 3000 BR SHSN SCT007CB TEMPO 1803
0500 FZFG SHSN BKN0OQ2 =

Bapnanr 6

1. TTAA 26001 34560 99014 14528 09010 00245 10331 10509 92707 06960 11010
85500 09564 11517 70991 14960 12005 50545 30724 18004 40700 41523 16509
30890 53123 22006 25006 56524 25007 20147 57125 30007 15329 58128 28009
88268 56924 25007 77999
TTBB 2600/ 34560 00014 14528 11985 06341 22884 08566 33828 09966 44781

11357 55757 11758 66694 15360 77618 20513 88511 31524 99501 30524
11268 56924 22217 59124 33188 56125 44106 21212 00014 09010 41414
30930

2. METAR LTAI 14507 17015KT 9999 BKN030 17/10 Q1000 NOSIG RMK
QFE747 =
METAR LTBA 1700Z 36016KT 9999 BKN025 BKN090 04/M01 Q1008 NOSIG
RMK QFE751 =
METAR LTBS 1350Z 14008KT 7000 TSRA FEW020CB SCT025
BKN080 14/12 Q0997 NOSIG RMK QFE745 =

3. TAF UUWW 161630Z 1803 20005MPS 5000 BKN007 BKN010CB TEMPO
1803 0900 SHSN SCT004 BKN006 BKNO10CB =
TAF UUDD 161615Z 1803 20004MPS 4000 BKN007 SCT010CB TEMPO 1803
0700 SHSN SCT004 BKN007 SCT010CB =
TAF UUBB 161345Z 1524 19006MPS 5000 BKN008 SCT010CB TEMPO 1524
0900 SHSN SCT004 OVC006 SCT010CB =

Bapuanr 7

1. TTAA 26001 33815 99007 03318 07004 00015 03716 09010 92688.05110 12007
85420 06112 12511 70940 09512 16510 50548 23140 23008 40708 35550 23010
30901 52748 22516 25016 61946 22020 20156 62146 23012 15337 57550 26012
10592 5835027013 88234 62946 21520 77999 '

TTBB 2600/ 33815 00007 03318 11932 07510 22897 04311 33855 06312 44818

. 04314 55755 08311 66670 09714 77657 18514 88653 18513 99641 18517

11386 38156 22255 61346 33234 62946 44220 59546 21212 00007 07004
11916 10508 22821 14505 33784 16506 44723 14509 55696 17010

2. METAR LTBJ 1700Z 35013KT 9999 SCT030 BKN090 06/03 Q1000 RERA
NOSIG RMK QFE747 =
METAR LTBS 1725Z 14005KT 7000 TSRA FEW020CB SCT025
BKNO080 13/12 Q0999 NOSIG RMK QFE745 =
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METAR LTCG 1730Z 28005MPS 9999 SCT035 BKN100 11/10 Q1009 NOSIG
RMK QFE 753 =

3. TAF UUEE 161620Z 1803 20006MPS 6000 BKN010 SCT015CB TEMPO 1803
1000 SHSN SCT004 BKN008 SCT010CB =
TAF UWGG 161300Z 1524 15004MPS 1800 SNRA BR OVC005 BKN010CB
MO01/17Z TEMPO 1524 0700 SHSN BR VV003 =
TAF URRR 161340Z 1524 13006G11MPS 2000 SHSN BR BKN00S BKN020CB
TEMPO 1521 16009G14MPS 0300 FG OVC002 BKN020CB TEMPO 2124
24009G14MPS 0300 FG OVC002 BKN020CB =

- Bapwnanr 8

1. TTAA 26002 27553 99018 12524 00000 00294 11526 36003 92701 07757 34005
85553 09758 31004 70041 16563 30504 50549 32957 31006 40703 43739 30509
30891 56125 1507 25005 60526 31010 20145 581// 30506 88225 631// 31008 77999
TTBB 2600/ 27553 00018 12524 11913 07750 22840 10559 33802 10162 44778

11564 55625 21162 66578 25362 77364 48528 88333 52926 99225 631/
11204 585// 21212 00018 00000 11985 09502 22945 07504 33905 32007
44806 30003 55778 28003 41414 00900

3. METAR LPLA 0630Z 23004MPS SHSN OVC010CB M01/M02 Q1003 TEMPO
0900 SHSN RMK QFE 751
METAR BIRK 1730Z 01003MPS 9999 OVC009 02/01 Q1010 RMK QFE753
SC052 =
METAR BGSF 1040Z 22005MPS 3000 SHSN BKN007 OVC016CB M01/M02
Q1003 NOSIG RMK QFE749 SC065 =

4. TAF ULAA 161350Z 1524 02006MPS 3000 BR SHSN SCT007CB TEMPO
1524 0500 FZFG BKN002 = -

TAF URKK 161400Z 1524 20010D15MPS 9999 BKN020CB TEMPO 1520
26011G16MPS 2000 SHSN SCT005 BKN020CB TEMPO 2024
33006G11MPS 1000 SHSNRA SCT003 BKNO15CB =

TAF UUWW 161330Z 1524 20005MPS 5000 BKN007 BKN010CB TEMPO
1524 0900 SHSN SCT004 BKN006 BKNOIOCB= -

Bapwanr 9

1. TTAA 26001 26422 99024 06322 11004 00199 07520 05511 92765 05510 14007
85467 07300 15009 70960 13700 14004 50544 27344 22009 40701 38320 23009
30893 54116
21010 25008 59316 22508 20148 58720 22505 15330 56125 28004 10587
57532 30505 88238 60517 22509 77999
TTBB 2600/ 26422 00024 06322 11967 0931222943 04111 33891 06500 44874

07300 55850 07300 66800.10300.77755 10300 88603 21700 99588 20900
11580 20305 22500 27344 33286 56316 44238 60517 41414 874//
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2. METAR GVAC 0600Z 03004MPS 5000 HZ FEWO015 SCT200 19/15 Q1015
NOSIG =
METAR LCPH 1700Z 22014KT 9999 SCT020 FEW025CB BKN040 19/16 -
Q1007 NOSIG RMK QFE755 =
METAR LTFC 1720Z VRB02MPS 9999 SHSN BKN030 BKN090 07/05 Q0999
NOSIG RMK QFE747 SC055 =

3. TAF UUWW 161330Z 1524 20005MPS 5000 BKN007 BKN010CB TEMPO
1524 0900 SHSN SCT004 BKN006 BKNO10CB =
TAF ULLI 160140Z 0312 03007MPS 1200 SHSN OVC004 BKN00O6CB
TMO01/05Z TEMPO 0312 0400 SHSN. BLSN VV002 BECMG 0608
35010G15MPS =
TAF ULMM 160200Z 0312 35005G12MPS 5000 SHSN BKNO13CB OVCO80
TEMPO 0312 1000 SHSNVV003 =

Bapwanr 10

. TTAA 26001 34300 99007 21021 18005 00063 21022 18007 92645 14614 19003
85505 12215 18011 70996 01913 18520 50541 14157 19024 40738 22322 19033
30905 34760 25020 44560 19027 20205 54960 19019 15300 52560 19514 10612
51760 20005 88210 55360 19017 77280 19045
TTBB 2600/ 34300 00007 21021 11970 21820 22900 16616 33684 03114 44640 -

03914 21212 00007 18005 11950 18009 22890 18010 33810 18512

—

2. METAR LTBR 1750Z 19005KT 8000 SHSN BKN030 BKN090 01/00 Q1008
NOSIG RMK QFE753 SC06 =
METAR ULMM 0630Z 00000MPS CAVOK M30/M33 Q1003 NOSIG RMK
QFE745 =
METAR URKK 1730Z 35002MPS 6000 SHSN BKNO012 OVC030CB 03/02
Q1010 NOSIG RMK QFE755 SC06 =

3. TAF UUEE 161320Z 1524 20006MPS 6000 BKN010 SCT015CB TEMPO 1524
1200 SHSN SCT004 BKN008 SCT010CB =
TAF UUBB 160445Z 0615 17006G11MPS 5000 BKN0OO8 SCTOIOCB TEMPO
0615 0900 SHSN RA OVCO005 =
TAF ULLI 160430Z 0615 20005MPS 5000 BKN009 BKN015CB TM00/08Z
TEMPO 0615 1100 SHSN SCT004 BKN006 BKNOIOCB BECMG 0810
25006G11MPS =
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Jlaboparopras pabora 13
Cocras/ieHHne BEPTHKA/IBHOIO pa3pe3a arMocgepsi

Llenb paboTbl: HayuMTbCs MPaBUALHO COCTaBANAThL U 06pabaThbiBaTh
BEpPTUKaNbHble paspessl aTMOChepb!.

BepTuxaibHbie pa3pe3bl aTMOC(hepbl U MX HCIOIb30BaHHE
IJIAl METEOPOJIOTHYECKOr0 obecneyeHUs 0IETOB

BepTukanerble pazpessl aTMOC(EPHI IIPEAHAZHAYAIOTCS I Gonee
HAITIAAHOTO TIPEJCTaBJICHHS YCIOBUH IOTOABl IO KakoMy-HUOYIb
MapmpyTy Wi paiiony. [Ipu MereoponoruyeckoM obecrieueHny Hoe-
TOB CBEPX3BYKOBHIX TpaHcrnoprHbix camoneroB (CTC), a Tawke npu
obecrieueHNH TaK HA3BIBAEMEBIX «0CO00 BaXKHBIX pEHCOBY» BEPTHKAIL-
HBIE pa3pe3bl COCTABILIOTCS BCErfla. B OTAENBHBIX CILydasX OHH MOTYT
COCTaBIIITHCS TAKKE NPU 00ECIIEeYEHUH IIOJIETOB IO TpaccaM GoIbIIOH
IPOTSHXKEHHOCTH, IIOJNIETOB IO MEXIYHAPOAHBEIM TpaccaM U mpu obec-
MIEYEHUH TI0JIETOB B OIPEIEICHHOM paioHe.

Ha xpynapix AMCI BepTUKaNbHEIE pa3pe3bl HHOTA COCTABIIIOT-
Csl II0 TOCTOSHHEIM HANIPaBJICHUSAM (HAapUMEp, KOXHOE, BOCTOYHOE U
T.X.). Pasnuuaior Tpu THUIIa BEPTHUKAIBHBIX Pa3pe30B: MPOCTPAHCTBEH-
HBIE, BpEMEHHEIE U [IPOCTPAaHCTBEHHO-BPEMEHHEIE Pa3peskl.

IIpocmpancmeennvie paspessl CTPOSTCS TO PE3YIbTATAM TEMIIEpa-
TYPHO-BETPOBOTO 30HAUPOBaHUA aTMOC(ephl, a TAKXKe IO JAaHHBIM HH-
CTPYMEHTAJbHEIX M BU3yalbHBIX HaOIIOAEHWH B OJWH M TOT )K€ MO-
MEHT BPEMEHH B HECKOJBKMX IYHKTaX. Bpemenuvle pa3pesbl cOCTaB-
JSIFOTCS TIO JaHHBIM HAOMIONEHMIT M M3MEPEHMH, a TaKKe IIO IPOTHO-
CTHYECKHM HaHHBIM B OXHOM IyHKTE. lI[pocmpancmeenHo-epementble
paspessl IpeACTaBJIAIOT coboit rpadirieckoe U306pakkeHUe aBUAIMOH-
HBIX TIPOTHO30B [IOFOJIBI II0 MAPIIPYTaM MOJIETOB.

B nanHO#M paboTe paccMaTpHBAIOTCS MPABWIIA IOCTPOCHMA U aHa-
JiM3a TONBKO TPOCTPAHCTBEHHBIX BEPTHKAIBHBIX pa3spe3oB, TaK Kak
BpPEMEHHBIE ¥ IPOCTPAHCTBEHHO-BPEMEHHEIE Pa3pe3sl IPH METEOPOIIO-
TH9EeCKOM 00€eCTIeueHUY aBUallH HCIIONB3YIOTCS KpaiHe PeaKo.

Kownrtposnbrsie sonpocsi

1. Kaxue BHIB! BEPTHKAIBLHBIX pa3pe3os aTMocephl cocTaBiuoTes Ha AMCI™?
2. Jlna xaxux meneit cocrapnsores Ha AMCI BepTHKaIBHBIE Pa3pe3bl?
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Marepnanst gns paborst

p—

Brank BepTHKaNEHOTO paspesa WM JIHUCT MIJUTUMETPOBOH Gymary.

2. CumonTuueckui Marepnan u3 YYeGHOTO ABMALMOHHOTO METEOPONOTMYECKOTO
aTgaca WM (DaKTHYECKHH CHHONTHYECKMH MaTepual (IPH €ro HajJM4YHH [0 YC-
MOTpPEHHIO [IPEHIOLABATEI).

‘PexoMergyemas IHTeparypa

1. Bozamxun O.I". OcHoBBI aBRANHOHHOM MeTeoponoruu, — CII6.: Han, PTTMY, 2009,
-338c.

2. Bozamxun O.I'., Tapaxanoe I'I. ABuanvoHHbie nporHossi moromel. — CIIG.:
PITMY, 2007. - 270 c.

3. Bozamxun O.I", Tapaxanog I'.I. YueOGHbIH aBHAIIMOHHEIH METEOPONIOTHYECKHH aT-
nac. —JI.: T'unpomereonszart, 1990.

Mopsgok Boino/sIHeHns paboTsl

1. Hamectn naHHBIC Ha GIaHK BEPTHKAIBLHOIO paspesa (Tpacca
YKa3bIBaeTCSl MPENOAABATEIEM). _

2. 'O6paboTtaTs JaHHBIE TOCTPOSHHOI'O BEPTUKAILHOIO Pa3pesa.

3. IIpoaHanmu3mpOBaTh YCIOBMA IOJETOB IO MapupyTy IO JaH-
HBIM BEPTHKANLHOTO pa3pesa. ’

Merognyeckne yxazanmns

1. BriOpaTh TOpH3OHTANBLHBIA M BEPTUKANBHBIN MacIUTaGBI s
IOCTPOEHHS BEPTUKAIBHOTO paszpe3a. MacmiraObl BEIOUPAIOTCA HPOH3-
BOILHO, HO C TaKUM pacyeToM, YTOOBl HCIOIB30BaNach NMPAKTHYECKU
BCa miomanas Onanka. IIpu mpoBeleHHHM BceX NMOCTPOCHHI OTpaHu-
yuthes ypoeaeM 200 rlla (oxomo 12 000 M).

2. Tlo MapmpyTy HAMETUTH U OTIOXHTh B MacmTabe mo ropu-
30HTaJI HE MEHEE TPEX NPOMEXYTOYHBIX ITYHKTOB. M3 KaII0ro myHK-
Ta, BKIOYas HAYAIBHBIA M KOHEYHBIH, TPOBECTH BEPTHKAIBHYIO JIH-
HMIO YEPHBIM HBETOM (TaKHX JIMHHI NOJDKHO GBITH HE MEHEE IISITH).

3. C yueroM macmrTaba 1o BBICOTE, HCIIONB3Ys NPU3EMHYIO Kap-
Ty W KapTel Oapudeckod Ttounorpadum AT-850, AT-700, AT-500,
AT-400, AT-300 u AT-200, ma BepTHKAILHBIE JHHUH HA COOTBETCT-
BYIOHIMX BBICOTAaX HAHECTH CIEAYIOIIYIO HH(GOpMAIIHIO:

— TeMIuepaTypy Bo3myxa (cleBa OT BEpTHUKAIbHON JIHHMH Kpac-
HEIM I{BETOM); -

— nmedunur TeMnepaTprI TOYKH POCHI (non SHateHHEM TeMIepa-
TYPHI YEPHBIM LIBETOM);
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—  BBICOTY M300apHYeCKOH IIOBEPXHOCTU (YEPHBIM LIBETOM CIIpaBa
OT BEPTHKAILHOM JIMHUN);

— HaIpaBICHHE M CKOPOCTh BETpa (YEpHEIM IBETOM CTPEIKON
C OIIEPCHUEM I10 CTAHAAPTHHIM IIPABUIIAM);

— IoJ Ha3BaHHUEM Ka)Oro ITyHKTa CMMBOJaMH KOIa KH 01 nHa-
HeCTH (CHUMAETCsI C IPU3EMHOM KapThl) GaKTHIECKyIO IOTOMy.

4. TlepenectH Ha ONaHK BEPTHKAIBLHOTO pa3pe3a IIONIOXKEHHE aT-
Mocdepubix GpoHTOB. i 3TOr0 B MacmrTabe paspe3a OTMETHTH IIO-
JoXeHHe (PPOHTOB Y 36MHOH IIOBEPXHOCTH IO CHHOITHYECKOH KapTe,
a Ha pa3IMYHBIX YPOBHSX — IO KapTaM Gapudeckoii Tomorpadum. B Tex
CIIy4asiX, KOrjia moJioxxesre (ppoHTa Mo Kapram OapHdeckoil Tomorpa-
(buu -ompeneauTh TPYOHO MM HEBO3MOXHO, HEOOXOIUMO BOCIOB30-
BaThCs W3BECTHBHIMH CPEIHHMHU XapaKTEPHCTHKaMH: HAKJIOH TEILIOro
¢ponta npumMepso paser 1/100, maxion xomoxgoro ¢ponra 1/50. Jlu-
HYst GPOHTATLHON NOBEPXHOCTH Ha Pa3pe3e MPOBOIUTCH JI0 T€X BEHICOT,
Ha KOTOPBIX OHA IPOCIEXUBACTCS 110 KapTaM Oapuyeckoi ronorpadyu
B NOJSAX OONa4YHOCTH, TEMIIEpaTyphl WIu BeTpa. Ecim Ha BBICOTAax
(GpOHTATbHAS NOBEPXHOCTH BHIPAXEHA HEJOCTaTOYHO YETKO, TO JIMHUM
OCHOBHBIX ()POHTANBLHBEIX Pa3leNioB MpoBOXATCA A0 ypoBHA 500 mmn
400 1IIA, a BTopuusbX — A0 ypoBH: 850 rIla. ®ponTansHas 30Ha BbI-
IeNnseTcsl TBOMHOM JmHMeH (LBET JIMHUM ONpEeNeNsieTcs BUAOM (GpoB-
Ta), @ IPOCTPAHCTBO MEXKTY HIMH 3aKPAIMBACTCSA TEM K€ BETOM.

5. IlpoBecTn (KpacHEIM LIBETOM) u3oTepMel, kpatHele 10 °C, no
TemriepaTypsl —50 °C. B 061acTH TPOIONAy3bl, HAYHHAS C TEMIIEPATy-
peI —50 °C u HIDKe, H30TEPMEI IPOBOAATCS gepe3 S °C.,

6. IlpoBectn M30Taxy, Ha4YWHas cO cKopoctH Berpa 100 xm/4,
gepes 40 km/u. B ouare HanGompImx 35a9eHUH HaAIMCHIBaeTCs (Kpac-
'HBIM I[BETOM) MAKCHMATbHAas CKOPOCTh BETpa; M30TaXW IPOBOJSITCH
CIUTOLIHBIMH 3€JIEHBIMH JTHHUSIMM.

7. TIpoecTn NUHMIO TPONONAay3kl. BEICOTa Tpomonay3sl Ompee-
JIAETCA WM II0 KapTe TPOIIONAy3kl, WM IO PaCHpeICIeHHIO TeMIepa-
TYpPHI 10 BBICOTE IO JAaHHBIM 30BAMpoBaHuA. Ha BepTuKanbHEIX paspe-
3aX TpOIONay3a BBINENACTCS CIUIONIHOH BOJIHHCTOM NHHHMEH KOpHYHE-
BOTO L[BETA, BEIINIE KOTOPOH MUIIETCS CIOBO «1'poIomnay3ay.

8. Brugenute oOnauHBIE CjioM y Kaxuoro IyHkra. Paccnoen-
HOCTb 06IIaKOB HaJ IyHKTOM BBUIEJACTCS TI0 JaHHBIM TEMIICPATypHO-
BETPOBOTO 30HAUPOBAHMA aTMOC(hepr], T.€. MO 3HaUEHMAM JAchuLHTa
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TeMIepaTypsl TOUYKU POCHl, HAHECEHHBIM Ha KapThl GapHueckoi Tormo-
rpadmm W GmaHK paspe3a. Bepxuss u HIOKHAS TpaHUUB! 00NaYHBIX
CIIOCB OTMEYACTCH Ha Pa3pe3c BONHUCTOM CHHEH mMnMeii; toua obnau-
HOCTH 3aKpalllMBacTCs WK 3aIITPHXOBEIBACTCA CHHUM L{BETOM. BHYTpH
KaXI0ro oONAYHOro CJ0A HAIMHCHIBACTCA (YEPHBIM LBETOM) JATHH-
CKO€ Ha3BaHHE 00IaKoB. '

9. BrlienuTh OMAcHBIE ABJICHHA MOrOABl Ha BEIcOTaX. [t atoro
ONPENENUTh BO3MOXKHOCTh BOZHHKHOBEHMS Ha BBHICOTaX HaJl BCEMH
ImyHKTaMu obneneneHus u TypOyneHTHOCTH. ClIoM ¢ ONaCHBIMH SBIIE-
HMSAMH IIOroAbl BBIOACIHUTH BOJHHCTOM CIUIOIIHOM KpaCHOI/I J'II/IHI/ICI/I Hu
B KaXX/IOM CJIO€ CHMBOJIOM YKa3aTh BHJ{ SIBICHU.

10. BpluenuTs OKOJIO KaXJI0ro MyHKTA OIACHBIC SBICHUSA IOIOJEI
y 3emud. Ha BEpTHKaNbHBIX pa3pe3ax OHMpPENENICHHBIM yCTaHOBICHHBIM
I[BETOM BBIIEILIIOTCS TPO3bl, METEIH,; TyMaHBbl, OCaJKH U JPYTHE OIac-
HBIC ABJICHHUA, & B 30HE 3TI/IX. SBJICHHI YEPHBIM IIBETOM HaAIHCBIBACTCA
3HAYCHHUEC BUAMMOCTH B HUX. ‘

11. IIpoananmmsupoBaTh YCIOBHS MOTOXE IO Tpacce. 1lpu aHanmm3e
B cooTBeTcTBUH C TpeboBanusamMu HMO I'A yka3ats:

— HAarnpaBJieHHE ¥ CKOPOCTh BETPA IO MapIIPYyTy;

— TOPU3OHTANBHYIO BHAUMOCTD U ABJICHUS HOTOORL,

~ Xapaktep 00Na4HOCTH II0 MapIIpyTy;

— HaJM4He 30H 00NeICHEHUS B TYpOYIEHTHOCTH.

OryerHbiii Marepnan

1. O6paboTaHHEIT B COOTBETCTBHH C METOMUIECKMMH yKa3aHMs-
MH OJJaHK BEPTHKAIBLHOTO pa3pesa.
2. OrmenpHBIA IKCT C aHAJIM30M YCJIOBHIA IIOTOIBI ITO Tpacce.
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JlaboparopHas pa6ofa 14

Cocrassierne n o6paborka
aBHaLHONHbBIX MPOrHOCTUYECKNX KapT Norogsl

Llenb paBoThbi: HayuuMTLCS COCTaBNATL U 0bpabaThiBaTh aBUaLMOH-
Hble NPorHocTu4eckue Kapthbl rorogbl (AKIT).

ABHANUOHHDBIE NPOTHOCTHYCCKUE KAPThI IIOTOAbLI

AsuannoHHsle TporHocTiHdeckue KapThl moroasl (AKII) mpaxtu-
9eCKM BCErna HCHONB3YIOTCA IPH METEOPOJIOTHIECKOM 00ecredeHnt
BO3IYIIHBIX CyIOB IpaXAaHCKOH apuanuy. IIpu IPOXOIDKHTENBHOCTH
nionera 6onee 5 9 AKII BeLIarOTCA KaXAOMy DKHIIAXY HApALY C APYTH-
MH JIOKyMEHTAMH, CONEPIKAITUMH METEOPOTIOTMICCKY 0 HHQOpMANHIo.

Pasmmuaror cnemyromue Tins Kapt AKIL:

. 1. Kaprel cranfapTHEIX H300apHIECKUX IOBEPXHOCTEN ML ypOB-
Heit 400, 300 u 200 rlla;

2. Kaprsl ocobbIx sBIEHHN IOromsl AN BBICOKHX YpOBHeit (0T
400 mo 150 rlla);

3. Kaprel 0co6bIX fBIIEHMH NOTOABI A CPEAHHX H BBICOKHX
ypoBreii (ot 700 xo 150 rlla);

4. KapTsl 0cOOBIX SBIEHU TIOTONEI 111151 HU3KHX YpOBHEH (HIDKE
700 rlla); :

5. KapTtel BeTpa ¥ TeMmepaTyphl BO3XyXa AN CTAHAAPTHBIX H30-
0apU9eCcKUX MOBEPXHOCTEH.

VKa3aHHBIE KapTHl COCTaBILIIOTCS 4 pa3a B CYTKH Ha (1)I/IKCI/Ip0BaH-
uete cpoku 00, 06, 12 u 18 4 (mo I'punBHYY), a CPOK X AECHCTBHUA CUM-
TaeTcs paBHbIM 12 1 (110 6 4 B 06€ CTOPOHBI OT GUKCHPOBAHHOTO BpE-
MenM). Bce THIIBI KapT coCTaBIAOTCA B [TaBHOM aBMaMeTeOpOIOrnIe-
ckom nenrpe (CAMIT), B perHOHAIBLHBIX IICHTPaxX 30HANBHBIX IPOTHO-
308 (PL] 3I1) mm Ha AMII i cBoeit 30HBI OTBETCTBEHHOCTH. Bee aTH
KapThl BMECTE C TEKCTOBHIMH IIPOTHO3aMM HCIIONB3YIOTCA AJIA METEO-
POJIOTYECKOT0 00ECTICYEHNs IKHUIIAKEH.

Ha AKII cTaHRapTHBIX M300apHYCCKUX IIOBEPXHOCTEH HAHOCATCS
HEeHTPHl GaprdecKux oOpa3OBaHUI M M3OTHIICHI C YKa3aHHEM BHICOTHI
COOTBETCTBYIONIEH H300apHdecKoil MoBepXHOCTH (depe3 8 rm aam),
HampapjeHue (CTpeNKaMH MEXIY H30THIICAMH) M CKOPOCTh BETpa
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(xm/9). JIna pacdera mois BeTpa HCHONB3YIOTCHA TPaJUEHTHEIE JIAHEH-
KH, COOTBETCTBYIOIIME IIIMPOTE MECTa, Ha KOTOPOH IPOrHO3UPYETCs Be-
TEpP, 1 HOMOTPaMMBI JUIS OTIpeeNIeH s IONPABOK Ha KPHBHU3HY H30THIIC.

Ha xaprax AKII yporneit 400, 300 u 200 rlla nmporaocTHYECKHE
3HaueHus TeMneparypsl Bo3ayxa (°C) ykasssarorcs mudpamMu B Kpyx-
KaxX CO 3HAKOM «MUHYC» H 3aIFChIBAIOTCS B IPOU3BOJIEHOM MecTe (TpH-
MEpPHO OIUH pas3 depes 5 rpagycoB mmpoTs! # 10 rpaxycoB OOATOTEL).

Ha AKII yposrs 300 rlla nonomruTensHO HAHOCATCS MPOrHO3H-
pyeMble TIONOKEHHUS ocell CTPYHHBIX TedeHHH (GKUPHBHIMH CTPEIKaMH)
€ YKa3aHHEM MaKCHMAallbHOH CKOpOCTH BeTpa (KM/Y) B UHCIHTENE W
BBICOTBI OCH CTPYHHOTO TeueHUs (B AECATKAaX METPOB) B 3HAMEHATEJIE.

Ha AKII ypogas 200 rlla nononHATEIEHO NPOBOAATCA U30MUHUM
OTKJIIOHEHMH TEMIIEpaTypsl BO3dyXa OT CTaHIapTHOTO 3HAYEHHS
(-56,5 °C) gepes 5 °C c BBIACICHMEM 0YaroB Temua u xonoma. Jns
obecniedeHust MOJIETOB CBEPX3BYKOBBIX TPAHCIIOPTHBIX CaMOJIETOB Ha
kaptsl ypoBasa 200 rIla HaHOCHTCS Takke PacHoNOKEHHE BEPIUMH KY-
4EBO-A0KAEBHIX 00JIaKOB.

Ha xaprax AKII ocoObIx sBIICHHH BCEX YPOBHEH OTPa)KaroTcCs
CBEJICHHUs, KacarolMecs IOJIOKEHM LEHTPOB Oapuieckux oOpas3oBa-
HUHN 1 arMochepHbIXx ¢poHTOB. Hanpasnenve ux CMELIEHHS yKa3bIBa-
eTCs CTPENKaMH, y KOTOPBIX HAAIIMCBIBACTCA TpeIrojiaraeMas CKO-
poctb cMemerus (km/4). Ilepemenienue GaprdecKux LEHTPOB M aTMO-
chepHBIX HPOHTOB NPOTHO3UPYETCS 1O IIPABHIIAM CHHONITHIECKOH Me-
TEOPOJIOTHH.

BHyTpy 30H 0COOBIX SBICHMIl MMOrOABI, BEUAEIAEMBIX Ha Kaprax
3Ur3aro00pa3Hoi IMHKEH, YKa3BIBAETCS KONUYECTRO U opMa 06I1aKoB,
C KOTOPBIMM CBsi3aHEI OCOOBIE SIBJIEHMS TOTOIbI; BHICOTA (B HECATKAX
METPOB) BEpXHeH (YHMCIUTENs) M HIDKHEH (3HaMeHaTenb) rpaHuy o6-
JaYHOCTH. YCHOBHBIMH 00O3HAUYEHHAMH (CM. NPHUIIOXKEHHE) YKa3bIBa-
IOTCsl OXKHJIa€Mbl€ YCIIOBHS TOTOJBI, OCIOXHSIOIIKE BHIONHEHUE II0-
JIETOB: TPO3a, IPajl, YMEPCHHOE MM CUIIBHOE O0JIEICHeHNEe, YMEPCHHAs
WY cuAbHas TypOyICHTHOCTD (B o0JIakax WIIH IIPH SICHOM HeGe), Criib-
HEIC IIKBAJIBl 1 TOPHEIE BONHEI, BRICOTA TPONONAY3bl  MECTA BYJIKAHM-
4YecKHX H3BepxeHui. IIpu 3TOM mpexmmonaraercs, YT0 CHMBOJIBI IPO3BI
U Ky4eBO-HOXKICBOH 00NauHOCTH OXHOBPEMEHHO. YKa3hIBAIOT HA HANM-
9Me YMEPEHHOH WM CHIBHOH TYpOYJNICHTHOCTH, YMEPEHHOTO WA
CHIBHOTO oONemeHeHus U rpaja. BricoTa BepxHe# u HYOKHEH rpaHUIl
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CIIOEB C SIBICHMAMH Ha/IMCHIBAETCs JPOOKI0 B JIECATKAX METPOB (B dHC-
JUTelie MHIIESTCS BEPXHSS IPaHHIa CJI0s, 2 B 3HAMEHAaTeNe — HIDKHAN).

30HbI TypOYJICHTHOCTH TIpH SICHOM Hebe 04epuMBalOTCs ITyHKTHD-
HOM JIMHUEH, BHYTPH 30HBI YKa3bIBa€TCS COKPAIIEHHOE HAaHMEHOBAHUE
(TSIH), manocuTcs ycnoBHOE 0003HAaUE€HHME HHTCHCHBHOCTH TypOy-
JIEHTHOCTH ¥ IIOIIHCHIBAIOTCS BHICOTHI IPAHHUI CIIOS.

Ha xaprax ocoObIX sBICHHI BepXHSS M HYDKHAA I'DaHMIB! BhIIE-
JSIEMBIX CJIOCB YKa3hIBAaIOTCA B JECATKAaX METPOB Haubolee BEpPOSTHEI-
MU CpemHMMH 3HadeHusMH. Ecim kakas-HMOyIb IpaHULa COA C sBlle-
HMEM BBIXOJIUT 32 IpEReNnbl BHICOT, UL KOTOPBIX COCTaBleHa KapTa
AKII, To BMeCTO YHCIIa B YMCIIHTENIE MM 3HaMEHaTeNe CTaBUTCS « X XX».

KapTtel 0cOOBIX SBICHHH IOTOXBI U1 HU3KUX YPOBHEH odopMiLi-
IOTCSI AHAJIOTHMYIHO, OJHAKO B BBIIEISIEMBIX 30HaX OCOOBIX SABIIECHMH IIO-
roAsl JOTOMHUTENLHO YKAa3hIBACTCH HHQOPMANHS O ABACHHUIX NOTOMIb,
OCJIOXKHSIIOIIMX HONETH HAa CPEAHHX M Majbix BhIcOTaX. K TakuM sBite-
HHUSIM OTHOCATCS: oOneneHeHue (He3aBHCHMO OT MHTEHCHBHOCTH), TY-
MaH, 0CaJKH, METellb, IBUIEHAs WM necdyaHas Oyps U apyrue sBJjicHUs,
yXyQLIAOUIMEe BUAMMOCTD 10 3HaueHHH MeHee 10 kM, 061aqHOCTD BCex
(opM, BUAMMOCTh Y TTIOBEPXHOCTH 3eMJIH IIpH €€ 3HaueHMsIX meHee 10
KM H BBICOTa HYJIEBOH M30TEPMBI.

3HayeHHs BUIUMOCTH Y IOBEPXHOCTH 3€MJIH YKa3bIBalOTCA OJHHM
Haubojiee BEPOSTHBIM CPEIHHM 3HAYCHHEM IIOCIIE YCIOBHOrO 0603Ha-
qeHus ABJICHHS, €€ YXyIIIaomero. 3Ha4eHHs BUIMMOCTH 0 2 KM yKa-
3BIBAIOTCS B METpax, 6onee 2 KM — B KHJIIOMETPax.

BeicoTa HyneBOi M30TE€pMEI IIOANMCHIBACTCA B AECATKAX METPax M
pa3MeIaeTcs BHYTPH NIPAMOYTOJILHUKOB B BEIOOPOYHBIX TOYKAX KapThL.

Kaprel AKII, ucions3yeMele sl METEOPOIOTrHYECKOH KOHCYIb-
TanuM, 06pabaTsBalOTCS B YCTAHOBJIEHHOM IIOpsIKE C IeNbio Oonee
HATJBITHOTO IPEJICTaBIEHHUs OCOOEHHOCTEH YCIOBHM noronm KOTOpEIE
MOTYT OCJIOKHHTD IOJIET.

Konrpossribie Bonpocs!

—

Ha xaxue cpoxu cocTaBisoTcs kaprsl AKII?

2. Ha xakue THIB! genATcs KapTer AKII?

3. TlepeurcnuTe AaHHBIC, KOTOpBIE HAaHOCATCS Ha KapTy OCOOBIX SIBJACHHH HOrOABI
IUTSL BHICOKHX YPOBHEH.

4. Kaxas undopManua ucnoms3yerca s noarotoBku kapt AKI s vuskux ypoBreit?

5. IlepeurcnuTe, KaKHe JaHHBIE HAHOCATCS HAa aBHALMOHHYIO KapTy IIOrOABI n306a-

pudecko# nosepxHoctd 300 rlla.
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Marepuans: f1s paborsi

1. Cuponrnyecknif Matepwan u3 Y4eOHOrO aBHaIHOHHOTO METEOPONOTHYECKOro
aTnaca WM APYTOM CHHONTHYECKHUH MaTepHal, BEAAHHEIHA IPETIONABaTENEM.
Bnank xapter AKIIL.

Jluer KanbKy.

w

Pexomergyemasi inreparypa

1. Bozamxun O.I'. OcHoBEI aBMalMOHHON MeTeoponorud. — CII6.: Usn. PTTMY, 2009.
—338c.

2. Bozamxun O.I., Tapakanoe I.I. ABuannoHHBlE NporHossl noroasl. — CII6.:
PITMY, 2007.-270 c.

3. Bopobves B.H. Crronrrigeckan mereoponorys. — JI.: Tunpomereonsaar, 1991. — 616 c.

4. PyKOBOACTBO 110 MPOTHO3HPOBAHHIO METEOPOIOIMYECKHX YCIOBHH [UIA aBHAIHH. —
JI.: TugpoMmereonznar, 1985. — 302 c.

5. Bozamxun O.I'., Tapakanoe I'.I. Y4eOHbIH aBHAalMOHHEIH METEOPOIOTHYECKHH aT-
nac. — JL.: Tunpomereonsaar, 1990.

6. Hacrarienne o MeTeoposorudeckoMy obecniedenyro rpaknanckoi apuampm (HMO TA).

7. Yka3aHuA 10 COCTaBJICHHI0 aBHAIMOHHBIX ITPOTHOCTHYECKUX KAPT MOToOmbl. — M.:
T'uapomereomspar, 1984. — 18 c.

Iopsigox BbINO/IHEHNS PaboTbi

1. CocraButb n o6paborars AKII crannapTHO n306apHaecKoi 1mo-
Bepxuoctr 400, 300 rym 200 rlla (3amarme BeliaeTcs NpenofaBaTeneM).

2. CocraButs 1 06paboTaTh KapTy 0COOBIX SBJICHUHN IOTOIEL.

3. Honssysce AKII 3amanHOro YpoBHS M KapTOi 0COORIX SBICHMH
TIOTOBI, ITPOAHANIM3NPOBATh METEOPOIOTHYCCKIE YCIOBUSA IOJETA 110
yKa3aHHOM IIpENoIaBaTelIeM Tpacce.

Merognyeckne yKasaHnsa

1. lIJm cocrapnenns kapt AKII yposreit- 400, 300 wu 200 rila
HCIIONIB30BaTh COOTBETCTBYIOIIYIO KapTy Gapuyeckoit Tomorpadum us
ATnaca nim KapTy, IpHHATYIO IO KaHaJaM CBA3H B JeHb 3aHATHH.

2. Ha gucrenii 6mank AKII nim Ha TMCT Kanbkd, Ha KOTOPOM Ha-
HECEHBl KOHTYPHI OKEaHOB, MOpPEH W KDYNHEIX 03€p W yKa3aHEI KPYII-
HEIE TOPOJIa, IEPEHECTH ¢ KapThl 6apudeckoil Tomorpaguu noie reomno-
TeHIMana (KapTa YKa3hlBacTCs IPENOAaBaTeleM); OTMETHTh HEHTPHI
Gapuyeckux o0pazoBaHui, GPOHTANBHEIE Pa3JIeNbl M YKa3aTh CKOPOCTh
¥ HAaIIPaBJIICHHUE UX CMEIICHNA.
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3. Ha yyacTkax KapThl ¢ IIaroM no mupore He Gonee 5 rpamy-
CoB, a o monrote — He 6onee 10 rpagycos HaamucaTh (B prxq(ax) oc-
peIHEHHEIE 3HAaYeHHs TEMIIEPaTyPhI BO3YXa.

4. CrpenkaMu MeXIy M30THIICAaMH YKa3aTh HaIlpaBIICHUE BETpa,
a B pa3pblBE CTPENKM HaIIMCaTh 3HAYEHUE CKOPOCTH BETpa B KM/
¢ TOYHOCTBIO 110 10 kM/4.

5. Ha xapre AKII yposusa 300 rlla BeIaenmuTs XMpHOH JIMHHECH
OCh CTPYMHOI'O TEYEHHs M CTPEiKOH YKa3aTh HanpaBICHHE BETpa Ha
ocH CTpyd. B paspsiBe CTpenKu HaamucaTh CKOPOCTh BETpa B KM/
(yvicnuTeNb) W BRICOTY OCH CTPYHHOTO T€4eHHS B aM (3HaMeHaTelnsb).
Jlis ompenencHus XapaKTEpUCTHK CTPYHHOTO TEYCHMS HCIIOIL30BATh
KapTy MaKCHMAaJBHOTO BeTpa WM KapThl Gapudeckoil Tomorpaduu 3a
TOT JXe CpPOK. B mocnemseM ciaydac XapakTEepHCTHKM CTPYHHOIO Tede-
HYSI IPUETCS IPOTHO3MPOBATh OOBIYHBIM HOPSIKOM. :

6. Ha xapre AKII yposrs 200 rlla nposectu nyHKTUPOM H30JI4-
HUH OTKJIOHCHUH TEMIIEpaTypsl BO34yXa OT CTAHIAPTHBIX 3HAYCHMI
(uepes 5°C).

7. Ob6paborate kxapry AKIL Jns 3TOro axBaTopud MOpeH
OKEaHOB 3aKpacHUTh CHHHMM IBETOM, KPacHBIM TPEYTOILHHUKOM OTMeE-
THTH IyHKT BbUIETa, a Ha kapte AKII yposms 200 rlla 3akpacuts 06-
JIACTH TIONIOXMTENLHBIX OTKIOHEHUH TEMIEpaTyphl OT CTaHAAPTHBIX
3HAYEHMH KPACHBIM LIBETOM, & OTPUIATENHHBIX OTKIOHEHMA — CHHMM
I[BETOM.

8. Jlms cOCTaBJIeHUs KapThl OCOOBIX SBJICHMIA TIO0OT0 YPOBHS Ha
YHCTHIM OJAHK KapThl HAHECTH IIOJIOKEHNe OapHIeCKUX LEHTPOB C yKa-
3aHMEM HaBleHus B HeHtpe. CTpenkoil moKa3aTh 0XKMAAEMOE HalpaB-
JIeHHe CMeEIICHHS -OapuyecKoro IeHTpa, OKOJIO KOHIA KOTOpOM IpocTa-
BUTE MPOTHOCTHIECKYIO CKOPOCTb €r0 NMEPEMEILCH)s B KM/4 C TOYHO-
CTBIO JI0 5 KM/4. , ,

9. IIposect: (CKOIMPOBATH C HMPH3EMHOM KapThHI) aTMOCGEPHEIE
¢ponTHL. YKa3aTh CTPENKON HAIPABJIEHHE U CKOPOCTH HX BO3MOXKHOTO
HepeMeIIeH s, KaK 3TO CIeNaHo I IeHTPoB GapudecKux 00pa3oBaHuil.

10. BonHucTo# 3ur3aroo0pasHoii Tudueii BEIICIUTE 30HBI 0COOBIX
ABJIEHHH TIOTOAB! (30HBI C ONHOTHIIHOM MOrOROM). BayTpH Kaxon 30-
HBl YKa3aThb KOJNMYECTBO, (opMy 0OIagHOCTH, BBICOTY €€ BEpxHel
(uMcimTens) ¥ HUKHel (3HAMEHATEIh) TPaHHI B IECATKax MeTpos. Ha-
HECTH B 3THX 30HaX OXKHIACMBIC YCIIOBHS IIOT'OABL, OCIOXKHSIOMIHUE 10-
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neTel. BeicoTy BepxHe# M HIDKHEH I'paHHI 30H YMEPEHHOH WITH CHIIb-
HOH TypOyJIEeHTHOCTH M YMEPEHHOTO WIH CHJIBHOTO OOMEIECHEHH yKa-
3aTh APOOBIO B AECATKAX METPOB.

11. 3oHBI TypOyNeHTHOCTH HpH SCHOM -He0e CHayama HYXHO
CIIPOTHO3MPOBATh OOBIYHBIM MOPSIKOM, & 3aT€M O9CPTHTH IYHKTHPHOM
nuHuEH. BHyTpH KaXI0i 30HBI Ha[mucaTh COKPAIEHHOE HaUMEHOBa-
aue (TSH), ykasare cHMBOJIOM HHTEHCHBHOCTH aTMoc(depHoii TypOy-
JEHTHOCTH M IOAIHCAaTh BEPXHIOI0 M HIDKHIO TpaHuubl 3ou TSH
IpoOBIo B IECATKAX METPOB.

-12. O6paborars KapTy 0COOBIX SBIICHHI OTOABL: i1 3TOrO Ciie-
IYeT «IOJHATH» KapTy, OTMETHTh IyHKT BBUIETA M COOTBETCTBYIOIHM
IIBETOM «IIOTHATE» aTMoctepHble GpOHTHL. YCIoBHEIE 0003HAYCHMSA
0CaIKOB Y METENIHN BBIICIUTD 3€JICHBIM LIBETOM, TPO3bl, IPaja, MbUILHOR
6ypH, obieneHenns W TypOyJeHTHOCTH — KPAacHBIM IIBETOM, @ BHJIH-
MOCTD B SBIEHMSX HOINUCATH YEPHBIM IIBETOM.

OTYeTHbIH MaTepHasn

1. CocraBnenHas u o6paborannas kxapra AKII craHmapTHOi
H300apHIECKOH IOBEPXHOCTH.

2. Cocrasnennas u o6paGoTaHHas KapTa 0COOBIX ABIEHMIT IOTO-
IbI UL YPOBHS, YKa3aHHOTO IIPENOAaBaTeleM.

3. HanmucaHHbBIH Ha OTACNTHFHOM JHCTE AHAIU3 METEOPOJOrHYe-
CKHX YCIIOBHM IIOJIETA 110 TPAcCE, YKa3aHHOH Hpero1aBaTecM.

TTIPAJIOIKEHHE
A._L_ | Xonomsh dbpokr ua @ Liettrp nuaxofi Tpono-
NOBEPXHOCTH naysn .
A A | Tenapk gpost va no- ' 380 l Bericora rpononayast
BEPXHOCTH
“ DpONT OKKMO3HH HE ; <406 ¢ | Yponcm. mynesoik
FOBEPXHOCTH J I oo 8 | imoTEpMIL
_m Kaasucragponapruifi Flonoyxetue, CROPOCTE
¢ponT Ha nosepxHO- % ¥ YpOBEHbL MAXOH~
o MEALHON RETPA
HenTp BBICOKOHE TPO- Vanepaenne synikana
et | nonayaet
% JIHHuEK KOHBEPrEHIHH BHYTPHTPOITHISCKAS
: 30U IKOHBEPrEHLINH

CumBons! ai1s o6o3rayenns Ha kaprax AKIT atmocteprsix gpponToB
H IPYTHX XapaKTepUCTHK aTMoc(eps!
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CumBonst gis o6o3Hauenns Ha kapTax AKII ocoGhIX SBICHUIA OTOABI




JlaboparopHas pabora 15
KomniexcHbiri aHam3 aTMocghepHbIX npoyeccos

Llens paboThbi: BbINOAHUTL BECh KOMINEKC paboT, HEOBXOAUMBIX
npu MeTeoponormiyeckoM obecneyeHnn NoneTos.

Cymﬂoch H NPpAHINILI KOMILJIEKCHOI'0 aHa/In3a aTMOC(l)epHBIX
IIpoueCCcoB NP METECOPOJIOrH4eCKOM odecrmeueHUus 110JIETOB

CymHOCTh KOMIUIEKCHOTO aHanu3a aTMOCEepHBIX: MPOLECCOB 3a-
KIIIOYAeTCs B M3YYCHHMH COCTOSHHSA arMocephl B 3aJaHHOM paifioHE
¢ IOMOIIBIO KapT IOTOABI M APYTHX MarepHaiioB. IIpy KOMIUIEKCHOM
aHa/IH3€e OMpPEAEISSTCs PACIONIOKEeHHe, CMEIIEHHE, CBOIICTBA H 9BOIIO-
U BO3AYIIHBIX Macc, aTMOcepHBIX (PpOHTOB, GApHUYECKHUX CHCTEM U
YCIOBHIA IOTOABL. Y CTaHABIMBAIOTCSA 3aKOHOMEPHOCTH, KOTOPHIE OBUIH
U CYIIECTBYIOT B Pa3BUTMM CHHOUTHYECKMX NPOIECCOB, M AENaloTcs
BBIBOIHI O IPEANIONAraéMOM HX AalbHEHIIEM pa3BUTHH.

Iens KOMIUTIEKCHOTO aHAaJM3a — HCXOIA H3 IPOLUIOrO H HacTosf-
OIETO B Pa3BHTHH CHHONTHYECKHX IPONECCOB, ONpeaeluTh Oymyuee,
T.€. Jath nporuo3. CnenoBaTenbHO, KOMIDIEKCHBIH aHammu3 atMocdep-
HBIX IPOIECCOB NPEUIECTBYET MPOrHO3Y M ABILETCHA €10 OCHOBOM.

OCHOBHBIE IPHUHIMITEI KOMIUIEKCHOT'O aHANH3a CICAYIOLIHME. CO-
IOCTaBNeHHE (CpaBHEHME), IIOKA3aTeNnbHOCTh (PeNpe3eHTaTHBHOCTS),
(bH3Hyeckas JOTHKA, HCTOPHYECKAS MOCIIEOBATENBHOCTD H TPEXMEP-
HOCTb.

Tompko rpaMOTHOE KMCHONB30BaHHE BCEX MPHUHIHIOB KOMILIEKC-
HOTO aHaJH3a [I03BOJIAET YCHEMHO pa3paboTaTh aBHAIIMOHHEIE HPOTHO-
361 IOTOAB! ¥ 06ECIIEYUTD JIETHBIH COCTaB U PAGOTHHKOB CITY>KOb! JBH-
XKEHMA TaHHBIMH 00 OXXHOaeMoii moroze. B memsx obecneuenus mnosne-
toB cuHoTukd AMCI" (AMII) pa3pabGaThiBaloT CHEAYIONIHE OCHOBHbIC
BHJIbl aBHAIMOHHBIX IPOTHO30B IOroAbl: CYTOUHBIH NPOrHO3, OIeEpa-
THUBHBIH NPOTHO3 IO a3POAPOMY, IPOrHO3 IIOTOABI IO MapUIPYTY IIOJIE-
Ta U MHOTO-MHOTO APYTHX.

Cymounvlii npozHo3 noz00bl TipeAHA3HA4YEH Ui IUIAHHPOBAHK
neTHOH paboTkl Ha crexyrone CyTku. OH COCTaBISIETCA O MECTHOMY
BpemeHH ¢ 18 ¥ mo 18 4 creayronmx cyTOK H COCTOHT H3 ABYX YacTCH:
IporHo3a Ha Hous (¢ 18 mo 06 1) u nporuosa Ha xens (¢ 06 1o 18 u).
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B cyTo4HBIH IPOTHO3 MOTOJK], B KaXIYH0 €r0 9acTh, BKIIOYAIOTCS
B YKa3aHHOH MMOCNIEIOBATENBHOCTH CICAYIOUHME IPOTHOCTHIECKHE BE-
JMYUHEL: HAIPABJICHNIE H CKOPOCTh BETPA Y 3€MIIH, BUAUMOCTD Y 36MIIH,
SIBJICHUs! TIOTOMBI, KOJIHIECTBO, POpMa U BBICOTA HIDKHEH IpaHHUIB! 00-
JIaKOB M TEMIIEpaTypa BO3AyXa (B IPOrHO3E€ HA HOYb — MHHHMAJIbHAS,
B IIPOTHO3€ Ha JEHb — MAKCHMAIILHAS).

Onepamuenvle npozHo3bl NO200%! TIPeHA3HAdYEHb I obecrede-
HHA B3JIETA, MOCAIKU BO3IYLIHEIX CYJOB U NEPEAaYy 110 KAaHATaM CBSI3H
B COCE/IHHE adpONOPTHL. DTH IPOTHO3B! COCTABIAIOTCA Ha CPOK 6,9 unm
12 4 ¢ mATEpBATOM 3 U MK Ha CpoK 18 ¥ 24 4 ¢ mHTepBaNOM 6 4 (Me-
KIyHApOJHAs OPraHu3alys IPaXKIaHCKOH aBHALH PEKOMEHAYET pas-
pabaThIBaTh IPOTHO3HI Ha 9 1).

B onepaTHBHEIE IPOTHO3H! MOTOMB! B YKA3AHHOMN IIOCIEOBATENb-
HOCTH BKJIIOYAETCs CIeAyIoImas uahopManus: BeTep Y 3eMIIN (Halpas-
JNIEHHE ¥ CKOPOCTS), BUAMMOCTD Y 3€MIIH, ABJICHUS IIOTO/IB], 00IauHOCTD
(xommuecTBO, popma, BEICOTa HIDKHEN TpaHHMIIBI), TEMIIEPATYPa BO3Y-
xa y 3emuu (ecm oHa BeIme 25°C, Hmxe —30°C mim 3a CpoX Dporsosa
nepexomut gepes 0°C X OTPHIIATENBHBIM 3HAYCHMAM), OOJENEHEHHE
WK TypOyNeHTHOCT (HYDKHSS M BEPXHAA TPAaHHUIBI CIOS M MHTCHCHB-

HOCTH SIBJICHHS), BHICOTAa BEpXHEH rpaHunbl 06/1aKoB (TONMBKO Juia 00-
NAYHOCTH HIDKHETO SPYCa M BEPTHKANBHOTO PAa3BUTHS), 3aKPHITHE €c-
TECTBEHHBIX ¥ HCKYCCTBEHHBIX TPETIATCTBAH 06JaKAMH U HANPABIICHHE
H CKOPOCTH BETpPa Ha BHICOTE KPYTa.

Mapwpymnvie npoznoszel nozoowr pa3pabarsiBatoTcs I obectie-
YeHust TONETOB 1Mo MapuipyraMm. Cpok AeHCTBHA 3THX IPOrHO30B J0J]-
EH MPEeBHINIaTh pacdeTHoe BpeMs noseta Ha 30 muH. [Ipu monerax no
Tpacce B MapIIpyTHHIE IIPOTHO3BI NOTOMB!I BKIIOYACTCA CIEIYIONIEe:
SBIICHMS HOTOAE! (€CIMH OXKHIAeTCs TPO3a WIHM Ipax), KOIHYECTBO H
dopma 065aKoB (ecmu OXKUIAETCS KydeBO-T0XKICBAas MM MOINHAA Ky-
yeBag 00JagHOCTh), OTKIOHEHHE TEMIIEPATYphl BO3yXa OT CTaHAAPT-
HBIX 3HadeHwmit (ecmm oHo Gonpmre 5°C 1m0 aGCOMIOTHON BENMYHHE),
JaHHBIE O MIPOrHO3e 00eIeHeH s ¥ TyPOYIICHTHOCTH, BEICOTHI BEpXHEH
TpaHuIEl 06Ia9HOCTH (TONBKO JUIs 00NAKOB HIDKHETO spPYyca M BEPTH-
KAJIBHOTO Pa3BHTHS), HAIPABJIEHHE M CKOPOCTh BETPA Ha JIIENOHE II0-
JieTa M JAHHBIE O MIPOTHO3€ CTPYHHBIX TCUCHHUH.
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Bce aBuanuoHHEIC IPOrHO3H! OTOABL HOJDKHEL OBITH pa3paboTaHb!
3a gac A0 HaJajla CpoKa UX ACHCTBHS, 8 METEOPOIOTHIECKHE BEHIUHEL
B HUX YKa3HIBAlOTCS B COOTBETCTBHM ¢ Tpebopanmamu HMO T'A.

IlomuMO MPOrHO30B IIOTOABI CHENUAIMCTAM JIUCIIETIEPCKOH
cayx0Bl M SKMIakaM BO3ZymIHBIX cynoB Ha AMCI™ (AMII) maercs
yCTHast KOHCYJIBTAIMA, KOTOPasd BKIIOYaeT B ce0s NaHHBIE O (aKTuIe-
CKOM TOrojie aspoApoMa BELIETA, MOCATKM M 3alacHBIX a3pOAPOMOB,
MPOTrHO3 CHHONTHYECKOTO ITOJIOXCHUSA, MAPIIPYTHEIA NPOrHO3 MOTO/IBI
WK TIPOTHO3 IO PalOHy, a TaKkXKe JaHHble OOPTOBOI MOTO/IBL.

Takyro yCTHyI0 KOHCYIBTallUIO IOIDKECH TONYYHTh KaXKIBIH 3KH-
Max, KOKABIN JUCHeTUEp.

KonTtposisHbie Bonpocs!

1. B ueM 3axmoyaercd CyIIHOCTH KOMIUIEKCHOTO aHajIH3a aTMOC(EepHBIX IPOECCOB
TIPH METEOPOJIOTHIECKOM O0€CIIEYCHHUH HONETOR?

2. Kak vacTo M Ha Kakue CpPokH MoryT pa3pabateiBarbca Ha AMCIT omeparuBHEIE
TIPOTHO3HI NOTORBI?

3. Kakoif nopsgox H3IOXESHHSA METEOPOJIOTHIECKUX BEIHYHH B CYTOYHEIX IPOTHO3aX
norofs1?

4. KakoBBI MOCHENOBATENFHOCTs H3JIOXKEHHA M COAEPXKaHHE YCTHOH KOHCYJIBTAllHH
IKHIIAXKA BO3LYIIHOro cyaHa?

5. Kakyro undopmamuio coobmiaer curHontHk AMCI z(e)KypHon cmeHe PI] EC
OpBA?

Marepnans: gns pabors!

1. CuronTH4Yeckuii MaTepHal K3 Y9eOHOro aBHAI[MOHHOTO METEOPOJIOTHYECKOro
aTiaca Win Apyras nH$popMalus, BoIIaHHAS IS aHAJIH3a IIPenofaBaTeseM.

Branx BepTHKaIBHOIO Pa3pe3a HIIH JUCT MUIUIHMETPOBO# GyMary.

ABHaIVOHHBIE METEOPOJIOTHIECKHE KOMBI.

wn

PerxoMerHgyeMan ureparypa

1.  Bozamxun O.I. OcHOBHI aBHanWoOHHOH Mereoponoruu. — CII6.: Wsg. PITMY,
2009. - 338 c.

2. Bozamxun O.I., Tapaxanoe I'.I. ABWanuonHbie NporHO3sl noroxsl. — CII6.:
PITMY, 2007. — 270 c.

3. Bopobves B.H. Cunonrugeckas Metreoponorus. — JI.: [ugpoMereonsaar, 1991, —
616 c.

4. PyKOBOACTBO NO NPOTHOZHPOBAHHIO METEOPOJIOIUIECKHX YCIOBHI A aBHALKH.~
JL.: Tuppomereonsaar, 1985. — 302 c.

5. bBozamxun O.I, Tapaxanoe I'I. VueGHBI aBHAMOHHEIR Me'reoponomqecmn
atnac. — JI.: Tunpomereonsaar, 1990.

6. HacraBiuenne RO METEOPONOTHYECKOMY OOECIEYCHHUIO TPAXIAHCKOM aBHAIMM

(HMO TA).
129



lMopsagok BeINO/IHEHNS paboTsl

1. OneHUuTH CHHONTHYECKYIO OOCTaHOBKY IO MaplIpyTy IIOJIETa ¥
JIaTh €¢ IIPOTHO3.

2. Pa3pabotaTh CyTOYHBII IPOTHO3 IIO a3POLPOMY BHUIETA.

3. Paspaforarh OnepaTHBHBIC IPOTHO3B! IIOTOBI IO a3POAPOMAM
BBUIETA, TIOCaJIKH H 3allaCHOMY a3pOApOMY H 3aKOAHPOBATH HX KOAOM
TAF. , : .

4. TIOATOTOBHUTH YCTHYIO KOHCYNBTAIMIO O TIOTOAE IO MapIIPYTy
TIONIETa JINIS DKUIIAXKA.

5. TlocTpouTs BepTHKAIBHBIA paspes aTMOC(pepm o Mapmpyry
HOJIETA.

Merognyeckne yxkasaHnsa

1. Jins BemomHEeHNs paboTHl MCIONB30BaTh TPACCy, a TaKKe 3a-
IaHHYIO CKOPOCTB I0JIeTa (YHCII0 M), yKazaHHbIE UpenogaBaTeeM.

2. OuneHKy CHHONTHYECKOH OOCTaHOBKHM IIO Tpacce MPOBECTH IO
KapTaM IOTOJBl B3 Y4eOHOro aBHAalHOHHOTO aTiIaca, HilM APYToro CH-
HONITHYECKOI'0 MaTepuaia, NpelOCTaBIEHHOrO Ui aHanu3a. lipu aHa-
nu3e ocoboe BHUMaHHE oOpaTHTh Ha Gapuueckue o6pazoBaHus, uepes
KOTOpEIE MPOXOMT MApIIPYT IOJETa, OUEHMTh CTAIHI0 UX PA3BUTH,
HanpagpJIcHHE ¥ CKOPOCTh NIEPEMEILEHHNS, a TAKKE SBOIIIOLHIO.

3. IIporHO3 CHHOUTHYECKOH OOCTaHOBKM pa3pabaThIBaTh U3
MPEANONOXKEHHUS, YTO BBUIET CaMOJIETA II0 MapIupyTy COCTOMTCS 4Yepes3
1 4 mocnme cpoka «mocleRHEH» CHHONTHYECKOH KapThl, MMEIOIIEHCs
B BallleM PaclOpsDKEHUH. :

4. Jlnsg nporuosa CHHOIITHIECKOH OGCTaHOBKH HCIIONI30BATh Tpa-
JMIUOHHBIE METOABl CHHONTHYECKOH METEOpONorud, coobpasysch
C BO3MOXHOCTSIMU CHHOIITHYECKOTO MaTepHala. :

5. Ilpu pa3paboTKe NPOrHO3a CHHONTHYECKOTO IONOXKEHHA M
[POrHO3a IO MapIIpyTy y4YecTb, YTO CPOK NPOrHO3a JOJDKCH IPEBBI-
MIATH BPEMS IIOJIETA 110 Tpacce He MeHee 4yeM Ha 30 MUH. ’

6. Pa3paboTky CyTOYHOTO HPOTHO3a IIOr0Jibl M HPOrHO3a IO Map-
IpyTy OpOBOJMTS ¢ yueToM TpeboBanmit HMO T'A.

7. OmepaTHBHBIE MPOTHO3I IIOTOJBI OIS a3pOIPOMa BEUIETA, TIO-
Cajiki M 3allacHoOro pazpaboraTh Ha CpOK 9 4, KOTOPBIA YKa3bIBAETCA
NPENOIaBaTEIEM. ’
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8. 3amacHO# aspoxpoM BHIOpAaTh CaMOCTOSTENBHO HAa YHAICHHH
300-500 xM OoT yKa3aHHOIO a3pOAPOMA NOCAIKH.

9. Ilpu moAroToBKe KOHCYIbTAlUH HCIOIb30BaTh CAMOCTOSTENb-
HO pa3paboTaHHEIE MPOTHO3B! MOTONEL. B KauecTBe pakTHyecKon moro-
Bl a3POIPOMOB YCIOBHO HCIOJB30BATh HAHHBIE O IOTO/E, HAHECEHHbIE
Ha CHHONITHYECKYIO KapTy.

10. KoucympTamyio NOATOTOBUTL B COOTBETCTBHM ¢ TpebGopa-
muaMu HMO T'A, a ee TeKCT 3amucaTh Ha OTAEIHHOM JIHCTE.

11. BeprukanbHblii paspe3 arMocepsl 10 MapIIpyTy HOJeTa Mo-
CTPOUTH AN CBoeH Tpacchl. TpeboBaHMs K IOCTPOSHUIO BEPTHKAIILHBIX
pa3pe30B U3I0XKEHE! B 1abopaTopHoii pabore 13.

12. Bce pazpaGoTaHHble NPOTHO3H HOTOABI 3amHCaTh HIM Ha
CHeIMaNbHEBIi OJIaHK, WM Ha TOT XK€ JIUCT, TAC 3aliCaHa KOHCYILTalusa
0 TOTOAE /IS SKHITAXA.

OTverHbIH Marepnasn

1. Pa3paGoTaHHBIH CyTOYHBIH IIPOTHO3 MOTOXBI AN adpojpoMa
BBLIETA, 3aIIHCAHHBII Ha OTIECILHOM JINCTE.

2. Pa3paGoTaHHbIC U 3alICAHHBIC Ha ONaHK WIH OTAENBHEIH JIICT
OIlEpaTHUBHBIC MPOrHO3BI MOTOABI VIS a3pOAPOMAa BBUIETA, MOCANKH U
3aIlaCHOTO a’pOApOMa.

3. TemerpaMMbl OIEPaTUBHEIX IPOrHO30B NOTOABI IA a3pogpoMa
BBUIETa, MOC3JKM M 3allaCHOTO a’pojApoMa, 3aKOJMPOBaHHBIE KOLOM
TAF, u 3anmcaHHble Ha OTACILHEBIN JIHCT.

. 4. Tekcrt nporsosa mo MapIIpyTy IIOJIETa M TEKCT KOHCYJIbTAlNH,
3anMCaHHbIE HA OTJEIBHOM JIUCTE.

5. BepTHKanbHBIH pa3pe3 MO MapUIpyTy NOJETa, NOCTPOCHHLI Ha
CreryanbHOM GlIaHKe WIH Ha JIMCTe MIUTHMETPOBOH OyMaru.
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TPE[IMETHbBIA YKA3ATE/Tb

ABnanuoHHbIE IPOrHOCTHYECKHE KapThl oroast (AKIT) 120
obpaGorka AKIT 121
Tunsr AKIT 120

Anponorudeckas guarpamMma 13
noctpoerne 15
BBIAC/IEHHE OONauHbIX cloeB 18
BhIZIeNeHHe PpoHTanbHON 30HE 21
OIpEAENeHHE BO3MOXHOCTH BOZHHKHOBEHHUA Tpo3 23
onpeneneHue 30H BOZMOXKHOro obneaeHenns 22
ollpe/iellcHHe KOHACHCAHOHHAIX 001auHbIX CIENO0B 32 camoneToM 19
OIIpe/leNIEeHHEe MaKCHMAJBHOH CKOPOCTH BeTpa IIpH rpo3ax 23
OIpE/IENieHNe MAKCHMAILHON TeMIepaTypsl Bo3nyxa 21
OIpE/ieNIeHHE OTHOCHTENBHOM BriaskHOCTH . 22
OTpeeneHHe TEMIEPaTYpE TyMaHooOpasoBanua 23
onpeznesienne Toamugsl KHC 23
olIpelieNleHHe YPOBHA KOHBEKIMH 16
olpe/icneHHe YPOBHSA KOHAEHCAUuH 16

Anponormdeckue koasr 104
UL TIepeJady pesyIbTaToB TEMIEPaTypHO-BETPOBOIO 30HAMPOBAHKS aTMOCHeph!
(KH-04) - 104

AtMmocdepHas TypOynenTHocTE 50
nuHamHdeckas 50
Mexaguuyeckag 50
TepMugeckas 51
TSIH 53

EépOMeTpnqecxa;{ cTyneds 34
Bapomerpuyeckas dopmysa 35
Bonranka camoneros 50

BeptukanbHeii paspes atMocheper 116
BpeMeHHOH 116
mpocTpaHCTBeHHBIH 116
' IpOCTpaHCTBEHHO-BpeMeHHOH 117
Jnuua npobera camonera 38
Jnuua pas6era camonera 38

KommexcHsii ananus aTMocepHsix npoueccos 127
Kpurnueckne 3HaueHHs NapaMeTpoB KOHBEKIHH 84
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MexayHapoIqHbIE METEOPOJIOTHYECKHE aBHALMOHHEIE KO/bI
xon METAR 106
xog TAF 107

Merteoponorugeckoe obecriedenue nomerop 127

HasuranuoRHBIH TpeyTONBHHK ckopocTeil 38

OGnaynocts 59
OGnenenenne 93
OnacHsle ABjIeHus norogsl 120

IToner camomera 38
JaTbHOCTE 38
TIPOJIODKUTENBHOCTE 39
pamuyc meitcteua 39
ITotonok camonera 34
IIporuno3 6onraHku camoneToB 50
IIpornos Hmskoit o6naunoctn 59
IIporsos obnenenenus camoeTor 93
IIpormos rpos 83 °
IIpornos cTpyiiHsix TeueHuit 45
ITpornos rymanoB 69

Pacxox tomuea 39
KHWJIOMETpoBHEIE 39
yacoBoit 39

Creur Betpa 38
CxoponoxseMHOCTs 34
Ckopocts Betpa 38
Ckopocts nosiera 39
Bo3qymHas 39
myteBas 39
CranpmaprHas atMochepa 4
CrpyiiHoe Teyerne 45

Tymansr 69
afBEKTHBHEIE 69
BHyTpHMaccoBble 72
HcmapeHus 77
oxiaxnaeHua 70
panuanuonHsie 71
CMEmIeHHs 75
¢dpouransaee 76
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Tsara geurarens 34
norpebHas 34
pacnonaraemas 35
U30BITOK TATH 36

VYromaraku 36

Xopna xpeuta 5

Otans! nojIeTa caMolleTa U Bepronera 27
TOPH3OHTANBHBI moeT 27

Habop BeICOTHI 34

aHupoBanpe 38

nocagka 38

cHmxeHne 38
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