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BBEAEHWE

Eme kakux-HHOynb ABafuaTh JeT Hasaj
HHKTO M3 HAac He HUMeJl, BUAUMO, HH MaJseilllero IpeacTaBJeHHs
0 TAKOM «yyJe TeXHHKH», KaK 3JeKTPOHHAasi BBIYUCJHUTENbHAS Ma-
wuHa (cokpamenHo IBM). OnHaKo UMEHHO B 3TH rojAbl YYeHbe
NPUCTYNHIN K CO3LaHHIO aBTOMATHYECKHX YCTPOHCTB, KOTOpblEe B
MHHHMaJbHble CPOKM C HE3HAUHTEJbHbIM BMELIaTeJbCTBOM YeJsio-
BEKa NPOU3BOJHUIH CJOXKHEHINYI0O BBIYHCIUTENbHYIO paboTy or-
pPOMHHX 06beMOB. MeuThl 06 3THX MallHHAX CYIIECTBOBAJH 1 aB-
HO, HO TOJIbKO ceHfiyac OHH BOIJIOTHJHCH B XH3Hb. Co3laHHe ITO-
JIYIPOBOAHHUKOBBIX CXeM IIPHBEJNO K HOBOMY CKauKy B 3JIEKTPOH-
HO-BLIYHCJIHTENBHOH TEXHHKe, U B Hallle BpeMsi HHKOrO yKe He
YAHBHUT COOOLIEHHE O TOM, YTO HOBas MOJ&Jb MAaIUHHEI coco6Ha
NPOU3BOJUTL CTO ThHiCSIY apudMeTHUYECKUX NeHCTBHIl execeKyHH-
HO, YTO 3JIeKTPOHHBINl po6OT MMHTHPYET NPOLECCHl, NPOUCXOMAS-
Liye B 4eJOBLYECKOM MO3re, 3aHHMAaeTCsl BONPOCAaMH 3KOHOMUYe-
CKOro IIJIaHHPOBAHHS W NePEBONHUT HHOCTpaHHBIe TeKcThl. M yixe
BO BCSKOM CJlyyae OYeBHJHO, YTO He GyJb 3JIEKTPOHHLIX BBIYUC/IH-
TeJRHBIX MalluH, He OblI0 6bl HCTOPHYECKHX IOJETOB KOCMOHAB-
TOB, 3allyCKOB KOCMHYeCKHX Kopabjeit K Jlyne, Mapcy, Bene-
pe, H T. I.

Heckonbko 3atepsBIINCL CPeNH CTONb «PaHTACTHYECKUX» JO-
CTHXKEHHIl TOYHBIX HayK, HayKa O NpPOrHo3e MNOrofbl TOXKe Ipo-
JlOJI2KaJia pa3BUBaThbCs, U, HAaBEPHOE, MaJIo KTO 3HAeT, YTO M 31eCh
3JIEKTPOHHAs BBIYHC/IHTEJbHAS TeXHHKA NpHBeJa K 3HAUUTENBHO-
My nepeBopoty. IlepeBopoT 3TOT 3aKJaloyaercs B TOM, UTO BIep-
Bble 32 HCTOPHIO ee CYLUEeCTBOBAHHSI HayKa O NPOrHo3e MOrofbl
cTaJjla uJM No KpaiiHell Mepe CTaHOBHUTCSI TOUHOH HayKoOH.

ITonaTHs moroabl NepeBOAATCS Ha s3bIK (OPMYJ U YHCcen, a
3TH YHcJa nepepa6arbiBaloTCcsl 3JeKTPOHHON MaluuHOK. Paso6-
paTbcs B TOM, Kak BCe 3TO NMPOHCXOAMT, W NOMOXKeT Hama Opo-
1l0pa, a pa3bupaTbCsl NMpHAETCS B HeNpocThix Belax. Mbl moBe-
JleM ToKa pas3roBOpP O TOM, B UEM K€ COCTOMT caM NpeJMeT Hc-
CJellOBaHHA W pacyeTa, mopyuyaemoro mamune. WHBIMU ciopami,
MBI TOCTapaeMcsl BbIICHHTb, KaK MOXKHO ONHCaTh MOroAy c I0-
MOIIbIO YHCEN—TOr0 €JHHCTBEHHOT0 MaTepHalja, KOTOPbIl yMeeT
«nepepabaTbiBaTh» JEKTPOHHAs MallHHA.



I'rnaBa I

ITOTOAA
HA 3bIKE
YUCEA

Meteopoaorudecknue
DAEMEHTHL

...Jleto. YesoBeK JIeXXHUT HAa TpaBe H CMOT-
put B HeGo. Ilepen ero B3opoM mpoHocsiTcst 06/1aKa, MOPHIBBI BET-
pa CMEHSIOTCs 3aTHLIbEeM; KOrja yCTaHaBJMBaeTCs THIUHHA, 3a-
METHO, KaK MeCTaMH IIOAHUMAIOTCs BBEpPX HarpeTnle CTPYHKH BO3-
LyXa, YyBCTBYETCS, UTO BO3LYX HACHILIEH BJaroff, mapur... BOAJH
paszaloTcs HETOPOIIMBBIE pacKaThl rpoMa — NpHO/IHKAETCs TPo-
3a. Bce 3Tu siBJIeHHst NPHPOJBI U €CTh MOTOAA.

Temnepatypa Bo3ayxa, ero BJaXKHOCTb, aTMocthepHOe AaBie-
HHe, CHJla M HampaBJieHHe BeTpa — BCe 3TO 0ObeAUHsIeTCs OGBIY-
HO TIOHSITHEM MeTeoposoeudeckue aaremento. Ilo cy-
TH 3J1eCb, KOHEYHO, HET HHYEro OOILEro ¢ XMMHYECKHMH 3JeMeH-
TaMH, HO BCe NepeyHCJeHHble MOHATHA — TOXe Te KHUPIHYUKH,
KOTOpbIe, COYeTasiCh, «COENHUHASACh» MeXAY Co00H# BO BCEBO3MOXK-
HbIX KOMOMHALUAX, CO3MAIOT O6OraTefliylo raMMy COCTOSTHHI
aTMocdepnl, eXeIHeBHO, €XXEMHHYTHO oluiyiaeMblx HaMu. Cyxoi
ropsiunii Bo3nyx, npuwenmuii B MockBy u3 mnycreiHb CpepHeit
A3uu, ¥ Tako# e TEMJblH, HO BJaXKHBIH BO3AYX, II€PEKOYEBAB-
muit u3 Cpein3eMHOMODBS, CO3/LaI0T MOTOLY COBEPUIEHHO pa3/uy-
HOTo cBolicTBa. BecTu caMosieT B OTHOCHUTE/bHO CIOKOHHOH aT-
Mocdepe WIH HaBCTpeuy «CTpye» BO3Ayxa, o6Jjajamouieit cko-
poctbio no 100 m/cex, — OTHIOAL He OXHO u To Ke. I[lomoGHBIX
TIPUMepOB MHOXKEeCTBO.

A reneps naBaiite 3aiiMemcst yncaamu. OHO U3 HHUX MbI yXKe
NpUBEJH: 3TO BEJMYHHA CKOPOCTH BeTpa.

Mereoposiorn H3MepsIIOT CKOPOCTb BeTpa OObIYHO B Kat/dac
unn B mfcex!. CkopocTb Ho 5 m/cex —3To ciaGhli  BeTep,
5—8 m/cexk — yxe yMepeHHBIH, Bblllle 14 M/cex — cUNbHBIH,
20—25 m/cex — wropM. Ilpu ckopocrtu, Goabiueir 30 m/cek, 3To
yXe yparaH.

Cxopoctu no 120 m/cex (unu Gomee 400 km/«ac) Bcrpeuaiot-

! B psne crpan cKOpoCTb M3MepeHHs B ysnaX; | ysed— 5TO NpHMepHO
0,5 m/cex.
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Cs B TPONHYECKUX UMKJIOHAX — yparasax u TaipyHax — yacro
CBHDENCTBYIOIHX B HEKOTOPHIX pafioHAX TPOMMYECKHX ILIHPOT H
OnycTOWIAIOWHX HHOTla Gepera SImomuu, Ilakucrana, CIIA, Ky-
Obl ¥ pana aApyrux ctpan. Ha Beicotax ot 5 g0 16 xu B aTMoche-
pe peryasipHo HaGJI0QalOTCs Liesble 30HBI, TIJe BeTep JAyeT B
OJHOM KaKOM-1100 HanpaBjeHHH (OOGBIYHO B LIHPOTHOM) CO CKO-
poctbio o 100—200 a/cex. DTo u ecTh Tak Ha3bIBaeMble C T p Y -
Hole TeueHUus,

[oBoputs npocTpanHo o TeMmepaType BO3AyXa BpSAA JH He-
00XOMMO: ¢ 3THM METEOPOJIOTHUECKHM 3JIEMEHTOM ualile BCero
CTAJIKUBAIOTCA JIIOJH caMbIX pa3HooGpasHelX mpodeccuit. MoxHO
TOJIbKO CKa3aTh, YTO METEODOJIOTH HHKOIZa He H3MepsioT TeMIle-
paTtypy BO3JyXa Ha COJIHIE, MOCKOJBKY B 3TOM <CJyuae H3Me-
psieTCsl CTeNeHb HAaTrpeBaHHS He CTOJNBKC BO3JAyXa, CKOJNBKO CTEK-
JIAHHBIX M METAJIHYECKHX YacTel, U3 KOTOPHIX COCTOHUT TepMo-
MeTp.

Camast BbIcOKasi TeMmepaTypa y IOBEpXHOCTH 3eMJH ‘Oblia
orMeuena B Asuu, 6;1u3 Tpunoau, u B IOxuom Hpane +58°C, a
camasi Hu3kasi —B AHTapkTuie, Ha cTaHuuu Bocrok —88,3°C.
Ha Tex BmlcoTax, rae OGBIYHO JIETAIOT COBPEMEHHbIe PEAKTHBHLIE
caMoJIeThl, OHa MeHsieTcss B cpefiHeM oT —25° no — 60°C.

Mepoii Bi1aXXHOCTH BO3IyXa CJAYAKHT OTHOCHTEJNBHOE COAEpIKa-
HHEe B HeM BOJASHOro mapa. Hacro HCmoJb3yIOT NMOHATHE Yy 0 e 4 b-
HOU 8aQMHOCTU., DTO — KOJUUECTBO BOJsTHOrOo napa (B
rpaMMax) B 1 xe BnaxkHoro Bo3ayxa. B MockBe cpexusis Benu-
YHHA YNEJbHOH BJIAXXHOCTH B pa3Hble Ce30HBI ¥ B PA3HYIO NOTO-
ny moxer kone6atscst ot 0,7 mo 15 ¢/ke. C yBesuueHHeM BBICOTHI
BJIaXKHOCTb, KaK IPaBHJIO, YMEHbIIAETCS.

OueHnb BaXXHBIHl METEOPOJIOTHYECKHU 3MeMeHT — aTMocdepHoe
napjaenne. C HUM CBSI3aHO CYIIECTBOBAHHe I'PAHJMO3HBIX aTMOC-
(depHBIX BHXpel — LMKJIOHOB (oOsacTeli HU3KOTO JaBJEHHA) HU
aHTHUUKIOHOB (0GJsacTeil BHICOKOro naBneHus). Peskue uamene-
HHSl [aBJIEHHSI CJIYy2KaT CaMbIM BEPHbIM NPH3HAKOM O02KHJ3aeMOro
H3MEeHeHUsl MOroasl !

ATMochepHoe naBieHHe y 3eMJaH KoJjebJercs oGBIYHO B Mpe-
nenax ot 1060 6 B cuJIbHBIX aHTHIUKIOHAX U g0 940 x6 B ray-
GOKHX, T. €. OYeHb MOIIHBIX LUK/JIOHAX. JIUIIbL B TpPOMUYECKHX
wMKJAOHAX (yparaHax, TaidyHax) gaBieHHe ONMYCKaeTcs elle HH-
e — uHoraa jgo 880 x6!

Bynem HagesTbCA, YTO YHUTATENIO He HACKYUYHJ 3TOT mepedeHb
onpenenenuit u uudp. bes wero TpyaHo Obl10 OBl ABHTAThCS
najnbuie. Mexy TeM 3ak/IOYeHHble B CHCTEMY CJIOXKHBIX (GopMy.

! MeTeopo/IOTH MepsioT [aB/eHHe MM B MH/LIHMETPax pPTYTHOrO cronba

(mm pr. cr.) wam, uvame, B Muaan6apax (#m6). Muumbap = Gapa =

1000

1000 i i 1 um-pr. cr. = 1,333 M6.
M

cm?



W ypaBHeHHWil, 5TH HH(DHl — 3HAUEHHS METEOPOJOPHYECKHX 3ie-
MEHTOB, IIpHYpOUYeHHbIe K TOH HJHM HHOH TOUKe MPOCTPAHCTBA —
atmoc(epbl —H K TOMY HJIM MHOMY MOMEHTY BpPEMeHH — M CJy-
HKar «Hullefi» AN 3/JeKTPOHHBIX MAalIHH-METeOpPOJNOroB,

TToas
MeTEOPOAOTHYECKMUX
5AEMEHTOB

OrpenbHble 3HAUEHHS METEOPOJIOTHUECKHX
5/1eMEeHTOB, B3fiThle Pa3pO3HEHHO, M30JHPOBAHHO IPYT OT Apyra,
MaJIo 4TO MOTYT CKa3aTb YYeHOMY, KOTJZa peub HJeT O NOTOJE.
Benp Aaxe MHTYHTHBHO SICHO, UTO NOTOAY ONpEAEJSIIOT aTMOC- -
(epHble mpoluecch, pasBepThIBAIOIIKECS HA GOMBILINX TEPPUTOPH-
ax. Jomyctum, Temsasi macca Bo3ayxa mepeMecrtusaach ¢ YepHo-
ro Mops B MockBy. Ecsiu 6Bl IeHb 0TO AHSI H3MEpPSIJIH TeMIepary-
Py TOJbKO IO JaHHBLIM HabuodeHuit B MOckBe, To He MOTJIH GBI
npeABHIeTb, YTO 3AeCh NPOU30HAeT morenaenue. B To ke Bpewms,
3Hasg TeMIepaTypy Ha LeJOf COBOKYMHOCTH METeOpOJIOTHYEeCKHUX
CTaHIHH, B TOM YHCJIe Jexaluux 6anxe K YepHoMy Mopio, U 3Has,
N0 KaKHM-JH60 JPYTHM A3MepeHUsM, Kylda- IBHXKETCs BO3LYX, Mbl
MoOraM GBI MpeAcKasaThb OXHAaeMOe HU3MEHEHHe TeMIepaTyphl B
MockBe n okpyXallux paioHax.

9T0, KOHEYHO, OYeHb YMPOIIEHHBIH MOAXOJ K 3ajaue IPOTHO-
3a MOToJibl, HO U3 MPUBEJEHHOr0 MPUMEPA MOXKHO CHeNaTh BHIBOJ:
JIsT MHOTHX 3aJay, KOTOpble CTaBHUT Nepex coGoil MeTeopoJsorHs,
H IpeXJe BCero JJs NpOTHO3a NMOTOABI, HaZO 3HATh paclpejeJe-
HUe 3HAYeHHH 3J1eMEHTOB IMOTOAbI, METEOPOJIOTHUECKUX 3JIEMEH-
TOB Ha GOJBIIHX NPOCTPAHCTBAX, MPHYEM HE TOJbKO y IIOBEPXHO-
CTH 3eMJIH, HO H Ha BhbicOoTax, o6buHO g0 10—20 xu.

OGsacTb mMpOCTPaHCTBA MM IVIOCKOCTH, KaXJ0H TOYKe KOTO-
poii OTBeyaeT YHCJIO — 3HaUeHHe KakoH-mubo -(pH3uUeCKOH BesH-
yuHBl (MK BeKTOpa), Ha3bIBAIOT B (HU3UKe 1 04 e M 3TOH BeNHUH-
Hbl (Bekropa). Tak roBopsT 00 3JeKTPHYECKOM IIOJ€, HJIH TOJe
3JIeKTPHYECKOTO 3apsifa, T. €. 0 pacnpefes]eHHH 3apsjga Mo ToH
Ui uHo# oGaactu. [TogoGHBIM Xe 06pa3oM B MeTEOPOJOTHH CY-
ILEeCTBYIOT NOJISI MABJEHHs, TeMIepaTyphl, BJaXKHOCTH, CKOPOCTH
BeTpa u T. n. HanpuMep, roBopsAT: noJie Npu3eMHOro XaBJIeHHS HA
CeBepHOM [MOJYLIApHM 3a TAaKOH-TO CPOK, CKaXeM, 3a 3 yaca
CpelHero rpHHBMYCKOrO BpeMenH 5 uions 1966 r. B peiicrBuTenn-
HOCTH, TaKoOe I0Jie COCTOUT U3 OTAe/]bHHIX 3HAueHHH [daBJeHHS,
H3MEpeHHbIX Ha ypOBHE 3eMJIM B IIeJIOH CETH MeTeopOJIOTHYECKHX
craHuui, pas3épocanHblx Mo ceBepHoMy mnoayuwapuio. Ilpun sTom
Ha KapTax TOYKH C paBHBIMHM 3HAYEHHUSIMU JaBJIEHHS COEXUHSIOT-
Ci MIABHBIMM JIMHHUSIMH, TaK Ha3blBAaeMbIMU U30AUHUAMU.
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Tax, korga peub HEET 0 moJle AaBJNEHHS, JHHHM pAaBHBIX 3Haye-
HUH JaBJjeHHsT Ha3bBalOT u3dobapanmu. Ecaum paccmarpuBaer-
csa TeMIeparypa, TO JUHUH ee¢ paBHBIX 3HAYeHHH Ha3bIBAIOT
U30TepMmMamu; eCly U3yyaeTcsl pacnpejeseHHe CKOPOCTeH BeT-
pa, TO MPOBOASAT JIMHUM PaBHLIX 3HAYEHHH CKOPOCTH BeTpa —
U30TAXU U T. I

CoGcTBeHHO roBops, HayKa O MOrofe, a TeM Gojee TNpPOrHO3
TIOTOABI U CTAJX BO3MOXKHBIMH TOJIBKO TOTJa, KOrja y4eHble CMOT-
JIM COCTABJSATH NOJS METeOpOJIOTMYEeCKHX 3JeMEHTOB IO 3HayH-
TeJbHBIM paioHaM 3€MHOTo IIapa. A BO3MOXHOCTb 3Ta MOSIBH-
Jlach C CO3/laHHEM CeTH MeTeOpOJIOTHYeCKHX CTaHIHH, Ha KOTO-
PBIX peryJjsipHO, B OLHH U Te Xe CPOKH IPOU3BOAUIUCH H3Mepe-
HUS TeMIeDaTyphl, NaBJeHHs, CKOPOCTH U HaNpaBJeHHUs BeTpa H
JpYTUX MeTeopOJIOTHYeCKHX 3JeMeHTOB. Takas ceTb Oblna co3ja-
Ha cpaBHHTenbHO HeaaBHO — B XIX B. Ceituac ToJbKO B ceBep-
HOM NOJYIIapuu 3eMJH CYLIeCTBYeT 4 THICAYH MeTeopoJIorHye-
CKHMX CTaHLHUH, BeAyIlUX npH3eMHble HaOJMIOAEHHUs, a KOJHYeCTBO
CTaHIUH, Ile C NOMOLLbIO CIenHaNbHEX NPHGOPOB — paAUO30H-
0B — MNpPOBOJATCS H3MepEHHUs M Ha pas3auyubix (Zo 30—40 xm)
BbICOTAaX (MX HAa3LIBAlOT as’poJoruyeckuMu), mpoxogutr mo 700.
H3mepennsle u oGpaboTaHHbBle JaHHble CPOYHO INepefaloTcs MO
paano u rtesnerpady — B crelHaJbHEIE METEOPOJNOTHYECKHE LIEHT-
PHl, H 3leCb yXke Y4YeHble CTPOST M M3YYalOT IOJS METEeOpPOJIOTH-
'YeCKHX 3JIeMEHTOB, PaccKa3blBaIlOIHe UM O COCTOSHHH aTMocde-
PHl B KaKoe-TO ONpefie/leHHOe BpeMs. DTO — NepBHl{l, COBEpPIIEHHO
HEOOXOAUMBIH LIar K COCTaBJIEHUIO MPOTHO3a MOTOMBI.

M cHoBa naBaliTe BepHEMCSl K 3JIEKTDOHHBIM MallHHaM. «3a-
JIOXKeHHBIe» B MalllUHy COBOKYNHOCTH 4YHCeJN — 3HaueHHN Meteo-
pOJNIOTHYEeCKHX 3JIEMEHTOB B 0OJBLIOM psile TOYeK (a 3To # ecTh
METeOpOJIOTHYeCKHe MOJsI) — SIBASIOTC AJsT Hee OTIpaBHBIM
TIYHKTOM, 4TOGBI, AeACTBYs JAaJjiee IO NMpPEANHCAHHBIM el yesoBe-
KoM (opMmyJsaM, paccyuTaTh OyAyliue 3HAuYeHHS METeOpOJIOrHYe-
CKHX NoJiel, KaTb nporHod. Ho mo KakuM Xe ¢dopMmynaMm mpoBo-
Asarca oTH pacueTel? M Bo3MoXKna Ju BooOlle Takas 3ajaua:
onupasichb Ha (axkTHYeckoe, HCXOIHOe COCTOSIHHe aTMochepH,
npejckasaTh ee Gyayuee cocrosiuue? s oTBeTa Ha 3TOT BONpPOC
MBI JOJIXKHBI IIpeXkae Bcero oOpaTHThbCs K (DU3UKe, K 3aKOHAM, KO-
TOpbIe yNpaBJasoT aTMochepor, ee JBHXKEHHIMH.

Artmocdepa

U ee 3aKOHBI

MpencraBum cebe wacTuuy BO3AYXa, HO-
€TaTOYHO GOJBINYIO, YTOGBI MOXKHO OBLJIO OTBJNEULCS OT YHCTO

MOJICKYJIAPHBIX B3aUMOJeACTBUH BHYTPH Hee, HO B TO K€ BpEMA
M FOCTATOYHO MaJayl IO CpaBHEHHIO, CKaxeM, ¢ TeMH IpensT-
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CTBHSIMH, KOTOpble NPHXOAHTCA O0GTeKaTb BO3LAYXY B CBOEM IBH-
>KeHHH. B rase, COCTaBJIEHHOM W3 TAKHX YaCTHI, BellleCTBO MOXK-
HO CuMTaTh paclnpeleJeHHHIM PaBHOMEPHO, HeNpephIBHO.

TaxXe HempepblBHBIM OyleT pacnpejeseHHe u Bcex (usuuyec-
KHX XapakTePHCTHK ([aBJieHHs,, TeMnepaTypbl U T. I.) 3TOH, Kak
roBOpAT B MeXaHHKe, «CIIOWIHOH» MarepuasbHoi cpembl. Ilpn
TakoM noaxole atmocdepy MOXKHO H3yuaThb KaK ra3 HJIH KHUA-
KOCTb, {IOJIb3YSICh 3aKOHAMHM MeXaHHKH CIJIOLUIHOH cpeldbl HJH
rUAPOMEXaHHKH (MOMOGHO TOMY, HampuMep, KaK H3yyaloT ABH-
JKeHHe Kpblja caMosera B BO3AylIHoM noTtoke). Torga Mbt
BIpaBe NPUMEHHTb AJs U3ydeHHs] aTMoc(epbl TIOCTOSHHO AEHCT-
ByIOIlIe B IPHPOJE 3aKOHbl COXPAHEHHSI MacCChl, SHEPTHH U KOJHU-
yecTBa IBHXKeHUs (uMnysabca). Ilpw 3TomM MBI nosyyaem BO3-
MOKHOCTb ONEpHPOBaTh TAKMMH XapaKTEPUCTHKAMH IOJNOXKeHUS
BO3AYIIHOH YacTHIH, KaK ee CKOPOCTb, YCKOPEHHE, U TaKUMH I10-
Ka3aTeNqsIMH ee COCTOSHMS, KaK HaBJieHHe, NJIOTHOCTb, TeMIlepa-
Typa.

IIpu naHHOM MOAXOZEe W JAaBJeHHe W TeMmepaTypa BO3AyXa—
TO, YTO Mbl paHee Ha3blBaJHd MeTEOPOJOTHYECKHMH 3JeMeHTa-
MU, — yXKe [epecTaloT pacCMaTpHBaThC H30JHPOBAHHO APYr OT
apyra. OHu BXOZSIT B CHCTEMY ypaBHEHHH, KOTopas SIBJsETCS Ma-
TEMAaTHYECKHM BHIpAaXK€HHEM CaMblX OOLIMX 3aKOHOB (DU3UKH W
CBA3BIBACT 3TH 3JeMeHThl MeXKAy COO6O0H.

He 6yzeM rosocioBHBIMH M NOKa)KeM, Kak OT HauGoJee 06-
et (OPMY/JIHPOBKU 3aKOHA COXpPaHEHHS] KOJIMYECTBA [ABHXKEHHUS
MOKHO NOJOHTH K TeM ypaBHEHHAM, KOTOpble OYAYT yxKe GJH3KKE
K NpHMEHAEMBbIM HeMOCpeACTBEHHO B 3ajayax NPOTHO3a MOTOJbI.
Hrak, 3akoH: «KOJMYECTBO ABHXKEHHUs B paccMaTpuBaeMoil cpe-
lle NOJIKHO OCTaBaTbCs HEH3MEHHBIM». IJra (OpMYyJNHPOBKA H3-
BECTHA ellle U3 IIKOJbHBIX KypcoB (GHU3UKH. [IpyruM Bbipa*keHHeM
3TOr0 3aKOHA, a TOYHEe — €ro CJAeACTBHEM, fIBJISETCS BTOPOH 3a-
KoH HreloTona: «M3MeHeHHe CKOPOCTH YaCTHIB! KUJIKOCTH BO Bpe-
MeHH (T. e. ee YCKODEHHC) paBHO paBHOJeHcTByOllell Bcex OKa-
3bIBAIOLINX HA Hee BJMSHHE CHJ».

3HayuT, YTOOB! MATH Hajbllle B PacCyXAEHUAX, HalO0 3HATh,
KaKHe XKe CHJBI JeHCTBYIOT Ha 4acTHLy BO3AyXa B aTMmocdepe.
DTHX Cusl JOBOJIBHO MHOTO: 31eCh W CHJa TSAXKECTH, M IEHTPO-
6exxHasi cusia, BO3HHKAIOLlas M3-332 YBJeYEHHS YaCTHLHI Bpalle-
HMeM 3eMHOro Ilapa, W 'ocoGasi OTKAOHAWIIAs CHJA, JeHCTBYIO-
uiast Ha Jio6oe Teso, a 3HAYUT, U YACTHILY BO3AyXa, ABHKYILYIOCS
OTHOCHTeNbHO Bpauamwouieiics 3emau (cuiaa Kopuoanca). dto Tak
HasbiBaeMble duccunaTu8Hrble, T. €. pacceMBalOlllie CHJBI,
KakK, HanpuMep, CHJa TPEHHS YacTHYEK, CIOeB BO3JyXa O IOBEpX-
HOCTb 3eMJM HJM CHia TypOYJeHTHOTO TpPeHUs, BbI3BaHHAs Xao-
THYECKHMU [IBHKEHHSAMH 4acTul Bo3xyxa. M, makonemn, sto cuna,
CBSi3aHHAs C pa3JHYHOIl CTeNeHbI0O HarpeBa COCeJHUX CJIOEB
BO31yXa, ¢ UX pa3HOH MmIOTHOCTBbIO. OHa NMpOSABIAETCS TaK: ecau
PALOM HaxomATCS ABa CJAOA BO31yXa, TEMJALIH M XOJOJHHIH, TO
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flocaeIHUH, KaK GoJsiee TSKeJblil, GyAeT NaBUTh Ha TelJbIH, GoJiee
Jerkuil. Bosnukaer nepenaja maBjieHHs, KaK TOBOPST — e2padu-
enr Jdasaenus, a oOTCIONAa U cHJia — CuJa TpajHeHTa JAabJe-
HHS, WK cHJaa GapHyecKoro rpajueHra.

Mbl pUXOIMM K ypasHeHuto 08U eHUs, Ha3bIBaeMo-
MYy TakK NOTOMY, YTO, 3Hasl BCe CHJBI, AeHCTBYIOLlHe HA YacTHIY,
MBI MOKEM OIpeJeuTh PaBHOAEHCTBYIOUIYIO 3THX CHJ, a CJIelo-
BaTeJbHO, ¥ YCKOpeHHe BO3AYWIHOH yacTHUbl. OObIYHO nHuIyT
TPH ypaBHEHUs, AJs TpPeX B3aUMHO IePNeHIHKYJISAPHBIX OCei:
X, Y MO TOPU3OHTAJH U 2 — N0 BePTHKAJH, IPH 3TOM BEKTOpHI
BCEX CHJI MPOEKTHUPYIOTCS HAa COOTBETCTBYIOLIMe OCH, M paccmar-
PHBAIOTCS YCKOPEHHS TakxkKe IO TPpeM HaNpaBJeHHAM.

DTy ypaBHeHHS HHOrAAa B TOM HJIH HHOM MOJAH(HLUHPOBAHHOM
BHJle NpUMeHSIOTCH (HAapsAAy C APYTHMH) B 3a4ayax YHUCJACHHOTO
mporHosda norofbnl. OnHa U3 OCHOBHBIX TpYJHOCTell B ux sddex-
THBHOM NPUMEHEHHUH CBSI3aHa C TeM, YTO, KaK IpPaBUJIO, HEBO3-
MOXKHO JOCKOHAJbHO 3HATbh BeJMYHMHBI BCeX CHJ (a HX MHOrO),
y4acTBYIOIIUX B IpoOLEcCe, MOITOMY OOBIYHO YyueHble HAYT IO My-
TH YHpPOILEHHS ypaBHeHHWH, oTOpachlBasi CHJIBI, MeHee CYILecT-
BeHHble, MeHee 3HAUUMbie H OCTaBJss JHIIL CaMble IJIaBHble CH-
ael. Ho 06 aToM MBI morosopum mnorom, B pa3dzuese o6 armocdep-
HBIX MOJEJSIX.

AnanoruyHast nmpoGieMa CyIIECTBYET M NpPH NPUMEHEHHH 3a-
KOHa COXpaHeHUsl 3HepruH. «KoanuecTBo 3HEpTHH, MojyyaeMoe B
€[HHULYy BpeMeHHM eIMHHYHBIM 00beMOM XHAKOCTH (rasa), pac-
XO4yeTcsl Ha U3MeHeHHe TeMIepaTypbl 3Toro obbemMa W paboTy,
NPOH3BOAUMYIO NaBJNeHHEM M/l YMEHbIIEHHST HJIM YBeJHUEHHS
o6bema raszay. Oty GOpMYJHPOBKY 3aKOHA JIETKO 05/euh B MaTe-
maTtHueckyio ¢opmy. OfZHaKO B COCTaBJEHHOM ypaBHEHHH BeJH-
YHHa, onpejessAollas NPUTOK KOJHYecTBa HEPrHH K H3yuaeMo-
My 00bEMY, COCTOHT M3 TAKHX KOMIIOHEHTOB, GOJIbIIHHCTBO KOTO-
pHIX, KaK NpaBHJIO, BecbMa TPYAHO MOAJalOTcd H3MepeHHo. Belb
3ech JOJIKeH ObITh U NPUTOK Temsia HemocpenctseHHo ot CosH-
a, H MPUTOK Tema OT M3JyuyeHHs 3eMJau H atMmocdephl, U Iepe-
pacnpejeseHye 3HEPTHH, CBA3aHHOe ¢ (a3oBHIMUM NEpexojaMHu
BOJSIHOTO Mapa HJH C JUCCHIATHBHBIMH (pakTOpaMH.

B uenoM psize 3ajay THIPOMEXaHHKH, B TOM uHC/Je H B HEKO-
TOpHIX 3aJayax NPOTHO3a NMOTOAbI, HCCAELOBATENIH HE YYHTHIBAIOT
IIPUTOKOB ZHEpTHH, NPUTOKOB Temna (ot CosHua, OT MOACTHAIO-
Llefi MOBEPXHOCTH: 3€MJH, OKeaHa), cuuTas HAaHHBIH 06beM Tel-
JIOM30/MpOBaHHbIM. Temno B TakoM oGbeMe MOXKET TOJIBKO Iepe-
pacnpenensTbcs, HaNpUMep, BCJAEACTBHE BOCXOMALIMX MM HHCXO-
IALIMX ABH2KEHHH BO3JyXa, HO «BTEKATh» M <«BBLITEKATb» He MO-
KeT, MayyaeMble npu 3TOM mpoueccel, a BMecTe C HHMH M MoOJje-
JIMpYIOUINe 3TH NPOIECCH MPOTHOCTHYECKHE CXeMbl, Ha3hIBaIOT
aduabaruvecKumu,

Bce ckasaHHOe ABJsIETCS JUIIbL WJMIOCTpanueit. M HU B KO-
eil Mepe He XoTeqH (Xa M He cMoryid Obl) LaBaTh HA CTPAHHIAX
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5TOit GPOLIIOPH HCYEPNbIBAIOLIHI, MOJHBIH pa3bop 3aKOHOB, MO
KOTOPHIM IBHXKYTCA MacChl BO3AyXa M Pa3sBHBAIOTCS pa3/iHyHbBIe
aTMochepHble nmpouecchl. OIHaKo Temepb UYHTATeNIO YXKe Jerye
npejCTaBUTb ceGe, UTO MOBeJeHHe aTMoChepbl MOXKHO OmHuCaTh
cucremott ypasrnenuil., dro cjoxHble, auddepeHnHanb-
Hble ypaBHeHHS, H HeJHIUHUM OyIeT cKasaThb, YTO U3 BCEX 3a7ady,
KOTOpble CTaBATCA cefiyac B HAPOMeXaHHKe, KJacC ypaBHEHHH B
3ajflauax NpOrHo3a MOroAbl — OAMH H3 HauboJiee CHOXKHBIX U IOJ-
ubix. Tenepp fgeno 3a pelleHHeM CHCTeMbl YpaBHEHHH IIpOTHO3a.

Armocdepubie
MOAEAU

Pewuth cucteMy ypaBHeHHH: 3[€Ch-TO MH
¥ mojaoLIN BIIOTHYIO Kk DBM, ckaxert unrartens. Ho uer, npusbi-
BaTh OBM eie pano. M feso He TONBKO B TOM, YTO MBI, COGCT-
BEHHO, ITOKa YTO He pacCKasblBajlu O MeToJax, ¢ MOMOILbIO KOTO-
pHIX pellaloTCs CJOXHble NMPOTHOCTHYECKHe YpaBHeHHS, — a Belb
MallliHa He MOXeT caMma NpuAyMaTb Meron pelienus. Heno B
TOM, YTO HeJlb3sl NPEJCTaBUTb Takoll BCceoObeMJIOlLel ¢usuye-
CKOH 3ajayH MpPOTHO3a, KOTOpas BKJIYasa Obl B cebd Bce Npo-
SIBJISIIOIIHECS B aTMOCcdepe CHJIBI, BCe HCTOYHHKH 3HepTHU. A ecau
6bl MBI M CPOpPMYyJNHpOBAJIH TaKylo 3ajauy, To, 3allHCaB ee B BHIE
ypaBHeHHH, 3aBeJloOMO He 3Haau Gbl, KaK 3Ty CHCTEMY ypaBHeHUH
pemnth. Benp ypaBHeHHSI mpoOrHo3a — Mbl TOBODHJIH 00 3TOM —
OYeHb CJIOXKHBEIE.

[TosToMy Hayka nouta HO IYyTH BO3MOXKHOTO YNpPOLIEHHSA
ypaBHeHHil mporHosa norofsl. 3afaua 3Ta He u3 Jerkux. HyxHo
HAaCTOJIbKO XOpOLIO M3YYHTh 3aKOHBI atMocdepbl H 0COGEHHOCTH
ONHCHIBAIOIWIUX HX ypaBHeHHi, 4TOGHI BHIIEIUTH HaHGoNee BaxK-
HOe, HauboJsee CyLIeCTBEHHOe I/l OMHCAHHS MOT0JA000pa3yIolux
NpOoIeCCoB.

[TpuBenem npumep. B aTMocdepe cymiecTBYIOT ABHXKEHHS
passuuHeiiiux MaciutaGoB u ¢opm. [lepemermenust Gosbmux
Macc Bo3ayxa (CKaxkeM, BTOpPIXKEHHe X0JI0fa U3 ADKTHKH, IpOUC-
XOAslllee Ha NPOCTPAHCTBE B THICAYH KHJIOMETPOB) H 3BYKOBHIE
BOJIHBI, BbI3BAHHBHIE, HANpUMep, BBICTPEJOM HJIH YAapoM, — Bce
9TO ABUKeHHST B aTmocdepe. M Kakigoe W3 TaKuX [ABHKEHH
JOJI’KHBl ONHCHIBATb YPaBHEHHsI 'MIPOMeXaHHUKH.

Onnako pacmpocTpaHeHHe 3BYKOBHIX BOJIH, 006saXalolmux
O4eHb MaJoil AJMHOHN, He HMeeT HHYero OOLIero C ABHXKEeHHSIMH,
($hopMUpPYIOIIUMH TOroAy Ha GOJIBIINX MPOCTpaHcTBaX. A 3HAUHT,
JIoNKHa ObITb BO3MOXHOCTb TaK YNPOCTHTb HAllH YpaBHeHHS,
YTOGBI OHM HE OMUCHIBAJH IOBeJEeHHe 3BYKOBHIX BOJIH. Taxue ym-
polleHHs1 GblIK HafeHBI.

Brlsicaunoch Takxe, uto B GOJBLIOM Kpyre 3ajay IIPOTHO32

10



NOTOAbl MBI MOXeM OT(QHJIbTPOBATh M3 YpDaBHEHHH H BOJHH
cpennux pasmepoB (mo 100 xkm). las 3TOro Hy>XKHO BBECTH B
ypaBHeHHe THIOTe3y 0 2eocTpopu4nHocTu Berpa. Uro aTo
3HAUYUT?

CkopocTh u HampaBJeHHe BeTpa B aTMocdepe ompenensioTcs
MHOXKeCTBOM (akTOpOB, YUeCTb KOTOpble B YpPaBHEHHSX MpPOCTO
HeB03MOKHO. BooGpaxaeMmblii e reocTpo(HuecKHil BeTep olpe-
JensieTcsl HaJHYHEM TOJNBKO JABYX CHJ: cuibl Kopuosuca u cuibl
rpajHeHTa HAaBJleHusd, HaxoAsdlluxcs B paBHoBecud. [Ipu 3Tom
«Jyer» reocrpopuyeckuii Berep Tak, YTO 06/1aCTb HHU3KOIrO HaB-
JIEeHHS] B CEBEDHOM INOJIYLIapHH OCTaeTcs cieBa (B I0XKHOM—CMpas
Ba). MccnenoBanus mokasanu, YTo OUYeHb MHOTHe [BHXKEHHS B
atMocepe, cBsI3aHHbIE C IIOrOJOH, MOXHO C GOJBLIOH TOYHOCTHIO
omucaTh, UCHOJb3YSl NMOHATHE reocTpodHyecKkoro serpa. A BHITO-
Aa mosyuaetcs Hemajas: ypaBHEHHS [0 TaKOil CTeNeHH ympolia-
IOTCsA, YTO ISl HUX MOXKeT ObITh HAHAEH CPaBHUTEJNbHO JIETKHHA
MeTOH pelIeHHd.

9T0 onatb ToMbKO nmpumep. Ho nmogo6ubix ympomienuit aas
pellenus 3ajfay npor{osa MoroJbl NPHUXOAHUTCS NMPOH3BOLHTb MHO-
ro. Tun ynpolienuit MeHsieTcss B 3aBHCHMOCTH OT Npec/efyeMoi
uesd. Tak, Mbl yXe rOBOpH/IH Bhlllle 06 aguaGaTHUECKHX YHpo-
LeHUSAX, T. €. NPEANONOXKEHHH 06 OTCYTCTBUH IPHTOKOB Temja K
paccmaTpuBaeMoMy 00beMy BO3AyXa. 3ajauy NMporHo3a MOroAu
B annabaTH4YeCKOM NpPUGJMIKEHHH HMEET CMBICA CTaBHTb B TOM
ciaydae, KOrAa HaJgo JaTb MPOTHO3 Ha KOPOTKHH CPOK, CKaXeM,
Ha CYTKH.

IlonycTuM, nanpumep, XoJ0AHAas Macca BO3LyXa CMeCTHJach
u3 ApKTHKM Ha IeHTpa/lbHble PaHOHH Hallell CTpaHH. 3a CYTKH
OHa ellle He YyCleeT B JOCTAaTOYHOH Mepe NMpPOTpeThCsl, U NMOITOMY
TeMnepaTypbl BO3AyXa MPOCTO Kak Obl «MepeHecyTCA» BMecTe C
camoi Bo3xymHo# Maccoit. Ho, npeanonoxum, npoiuio Tpoe, a T0
H naTepo cyTok. Bo3ayx Gyzer mocreneHHo mporpeBaTbes oT 60-
Jiee TeMJo# 3eMJH, a MO3TOMY B COOTBETCTBYIOIIEH IPOTHOCTHYE-
CKO# CXeMe II0JIb30BaThCA AOMyIleHHeM 06 aauabGaTHYHOCTH yXKe
HeJb3dl.

Cucrema ypaBHeHMI, MOJY4eHHBLIX NPH TOMOIUH KaKHX-1160
KOHKPETHBIX NONMYIIeHHUI M YNPOIIEHHH, mNpeacTaB/seT aTmo C-
peprnyro modess. HaspiBaloT TakHe MOZeNH OGBIYHO MO BH-
Iy NPHHATBIX ZOMYIleHHH: ObIBAIOT afinabaTHUeCKHe MOJEJH, Ieo-
cTpoduueckne MOZENH H TOMY MOXOGHBIE, MOXKET B ORHOH MOJe-
JIM COYeTaThCs M HECKOJIbKO NMpH3HAKOB. Kaxpmas Takad Monens
0GBIUHO OTGHIBTPOBLIBAET Te ABUXKEHHS M NpPOLECCH, KOTOpHe
IJsl JaHHOTO THIA 3afauu fBJSIOTCA HECYLIeCTBEHHBIMH. A KpHe
TepHeM YCHeLIHOCTH, LEHHOCTH TOH HJIM HHOH MOJENH CIYXKHT,
eCTeCTBEHHO, NMPakKTHKA, T. €. TO, N0 KaKOH CTelleHH pacCyuTaH-
Hble 0 3TOH MOJeaH NMPOTHO3bI, MPOTHOCTHIECKHE MeTeOpOJIOTH-
yecKHe MOJSI COBNAZAlOT ¢ (PAaKTHYECKHMH IOJSIMU yepe3 ONHH
CYTKH, ABO€, TPO€ CYTOK H T. A. OT HCXORHOTO CpOKa.
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B macrosiliiece BpeMsl YUYeHBLIMH Da3JHYHLIX CTpPaH CO3JaHBI
JeCSITKM pa3HOOOGpasHbiX MoJesneHd aTMocdephl A/ KpaTKOCpOd-
HOTO M JOJIFOCPOYHOTrO NMpPOrHo30B norojnl. CoBeTckasi MeTeopo-
JorHyeckasi HayKa 3aHMMaeT B 3THX HCC/IeJOBAHHSAX Belylilee
Mecto. Usenbl-koppecnoHaenthl  Akagemunu  Hayk  CCCP
N. A. Kubenp u E. H. BiunoBa 3amoxuiau Teopetuyegkie OCHO-
Bbl COBpPEMEHHbIX METOAOB KDaTKOCPOYHOTO U  JOJTOCPOYHOTO
mporHo30B norofbl. HeckosbKO HayyHO-HCC/ef0BaTeNbCKHX HH-
crutyToB B Mockse, Jlenunrpane, HoBocu6Gupcke u Apyrux ropo-
Jax ycrmellHO BeAyT celiuac paboTy No cOBeplUIEHCTBOBAHHIO YHC-
JIGHHBIX MeTOJO0B NMpPOTHO3a MOTOABL.

Hcnbitanne atmochepHbx MojJeJnell, a B gajbHelillleM H Ipak-
THYECKHe, OllepaTHBHbIE NpPeABLIUHC/EHUS N0 HUM BeAyTCs HEMNo-
cpencrBeHHo Ha DBM. H enuncTBeHHOE, UTO HaM OCTaJOCh, YTO-
6bl «0HTH» A0 caMoif paGoTHl MAaIUMHBEL, 3TO paccka3aTb O TOM,
KaKoBbl e MaTeMaTHueCKHe MeTOJBl, KOTODPBIMH peLIaoTes
ypaBHeHHSI TOH HJIM uHO# aTMocdepHoit mojenu. [lpu sToM Ham
NpUAeTCs 3aTPOHYTh yXKe COBCeM HHYIO 00J1aCTh HayKH, TaK Ha-
3bIBAEMYI0 BbLLYUCAUTEAbHYO MmaTemaTuky. dra 06-
JlacTb MaTeMaTHKH 0coOeHHO OypHO pa3BHUBAeTCs U NMPHMeHAeTCS
B NOCJeJHHEe JecATHJIeTHS HMeHHO O0/aronapsi BHeJIPEHHIO B
NPAaKTUKY 3JEKTPOHHBIX BBIUMC/IUTEAbHBIX MawHH. Ho 06 arom
TOBOPHUTCS B CJeAyIOIleM pasfiene.

Cotun MHAAMOHOB
apnPMETUIECKNUX

AEVUCTBUA

B Boicumefi MmaTeMaTuKe pemawntr audde-
peHLHa/IbHble YPABHEHHS M UX CHCTEMBl. YPaBHEHHS MOTYT OHITh
caMoro passoo6pasHoro Tuna. Muorga onu pemaiorcs Jerko,
HHOTlA HX pelleHHe HMeeT OYSHb TPOMO3JKHH BHJ, HO TeM He
MeHee ero MOXKHO HAHTH, KaKk TOBOpPAT, TO% KO, T. €. BhIpaxas
Yyepe3 KaKHe-TMO0 M3BeCTHble yHKLHH, CKaxKeM, TPHFOHOMETpPH-
yeckHe.

Ho yacto 6wiBaoT cayuau, koria auddepenuranbHoe ypas-
HeHMe MJIM HX CHCTeMa MPHHUHMIHAJIbHO He HMeET TOYHOTo pelie-
Has (MM XKe 3TO pellleHHe ellle He ypaJjoch HaiTu). M Bor yuye-
Hble MPeNJIOXKUIN APYrofi myTh MoAXoAa K mpobaeme. Boiiu pas-
BHTBHl NMpUOJMKEHHble MeTOJbl pellleHHA Au(p(depeHUHANbHBIX
ypaBHeHu#t, CyTb NpUOMUKEHHBIX METOAOB COCTOHT B TOM, 4TO
€JI0XKHble auddepeHlHanbHble YpABHEHHS 3aMEHSIOTCS CHCTeMa-
'‘MH anre6pauuyeCKHX ypaBHEHHH, a pelleHHe 3THX YpaBHEHHH
CBOJAHTCS K YHCTO apH(PMeTHUECKHM OIllepallusiM, BHINOJHAEMBIM
B NpeJNHCAHHON TEeM HJH HHBIM METOJOM MNOC/JeH0BaTEJbHOCTH.

Bce uayuaemble ¢yHKuMM paccMaTpHBAIOTCS B NMPUOIHIKEH-
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HBIX MeToJaX He IIPH HenmpepbiBHOM H3MEHEHHH apryMeHTOB, a B
JUCKPETHOM, KOHeYHOM yHcJe Touek. HanpuMep, eciin Mbl onmuchl-
BaeM paclpeje/eHHe NPHU3EMHOT0 aTMOCdepHOro JaB/eHHs NO
CeBEPHOMY MOJYLIApHIO, TO MBI JO/ZKHBl 3alaTh 3HAYEHHA JaB-
JIeHHs1 B OTZe/JbHBIX TOYKAX KapThl, HaPHMep B y3jax mepeceye-
HHsSI OCHOBHBIX NapaJiieseit U MepPHAMaHOB (rpamycHast ceTb TO-
yex). Ecau, monb3ysicb Takoil CeTbIO TOYeK, Mbl Mo KaKoi-n160o
CXeMe paccuuTblBaeM IPOTHO3 NOJS JadBJeHHs, TO NPOFHOCTHYe-
CKHe 3HAueHHus HAaBJEHHST Mbl TAKXKe MOJYYHM B OTHEJNbHHIX TOY-
Kax CeTKH.

st kaxao0i TOUKH-y3/Ja CETKH 3aluChiBaeTcs OXHO (MM
rpynna) ajnre6pauueckoe ypaBHEHHe, a BCEro Takux rpynmn 6y-
JET CTOJIbKO, CKOJIbKO Y3JIOB.

Besnnko Ju KomHuecTBO y3J0B, AJIs1 KOTOPHIX Halo IpOH3Be-
CTH pacueThl B KakOoHU-JM0O0 THHUYHOH 3ajxaye MPOTHO3a MOTOJBI?
M cxonbko mast aToro motpeGyercss npou3BecTH apuUpMeTHYECKHX
JercTBuH? He momagaeM /M Mbl «M3 OTHS B MOJBIMSA», NPUAS K
yPaBHEHUSIM B NMPHHLMIE NPOCTHIM, HO TPeGYIOIUM IJisl pellleHHs
CTOJIbKO BpeMeHH, 4TO 3ajaya OyheT BLIIVISAeTbh (aHTacTHYe-
CKOH?

Bynem MCXOuTh M3 TOTO, 4TO HAM HAJO ONMHCATh C MOMOLIbIO
ypaBHenuit. JlomycTuM, u4To Mbl ONSATL MHTEpeCyeMcsl paclpeje-
JleHHeM aTMoc(epHOro HaBJeHHS M0 CEeBEepHOMY MOJYIIapHIO.
B mose naBneHus cyliecTBYIOT, KaK Mbl 3HaeM, 06/1aCTH NOHHKEH-
HOTO ¥ MOBBIIIEHHOTO [JaBJIEHHS — HUKJAOHB M aHTHIUKJIOHBI, HMX
xapakTepHble pasmepbl — 1—2 Toic. kM. IloaToMy, eciu MHI XO-
THM onycaTb 00jee W1 MeHee HETaJbHO CTPYKTYPY IOJAS daBJje-
HHSl B TAKOM LMKJOHe, MBI JOJIKHBl ONMUPAThCS HA CeTh TOUEK,
paccTosHHe MeXJy KOTODbIMH, HJIH, KaK rOBOpSAT, LIar, HMeeT
NOpsAKLOK COTEH KHJIOMETpPOB.

B 3ajmayax BbIYMCIHTENBHOH MaTeMaTHKH INPENNOYHTAIOT
UMeTb JeJO C NPaBUJBbHBIMH, pEryJsipHbIMH, CeTKaMH TouekK
(T. e. ceTkaMHu C paBHOMEpHO OTCTOSIIIMMHM APYT OT Apyra yaja-
mu). IlpumepoMm peryssipHofi ceTkH, yacTto NpHUMEHsSeMOH B 3aja-
4yax YHUCJEHHOI'O NIPOTHO3a, CJAYMKHUT KBaJpaTHAasl CeTKa TOUYEK, Ha-
JIOXKEHHAsi Ha KapTy CeBepHOTO NOJyLIapHs HJIH KaKOoH-1u60 ero
yactu (puc. 1). B Takoii ceTKe BennunHa ee IUara cocrasJseT
o6b1uH0 250—500 KM L.

Ecnu usyuaercsl pacnpefieseHHe METEOPOJOTHUECKHX 3JeMeH-
TOB He HA OJHOM YpPOBHe (CKaxeM, YPOBHE MOpS), a Ha HECKOJb-
KHX, TO CeTKa NpeBpallaeTcs y>Ke B MPOCTPAHCTBEHHYIO PEIIETKY,
MOCKOJIbKY B 3ajflayax MPOTrHO3a MOTOJbl IPHMEHSAIOT OGbIYHO Bep-
THKaAbHOE JeneHHe aTMocdepbl Ha psajx yposHed. HMuorma npu

! 3agaua mepecueTa 3HAYEHHH MeTEOPONOTHYECKHX 3JMEMEHTOB C MeTeo-
CTAHIMA B Y3/l KaKOH-IHGO perylspHON CeTKH TOueK — TaK Ha3bIBaeMBIA
O0BeKTHBHBIH aHaJH3 MeTeOpOJIOTHUYeCKHX IoJell — 6yleT paccMOTpeHa MO3Ms
Hee (cM. cTp. 32).
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H3yuyeHHH npoueccoB Ha BbicoTax Ao 10—15 xm uHclnO Takux
ypoBHeli mocturaer 5 uau gaxe 10! Uem Gosblile yucao ypoBHe#
H yeM OOJblle YHCJAO MNpPEACKa3biBaeMbIX MeTeOpOJIOTHYECKHX
3JIeMEHTOB, TeM CJOXKHee aTMocdepHas Molenb, Tem OoJblie
0o6beM pacyeToB NMPH pelIeHHH ee YpaBHEHHH.

3aliMeMcsl, HaKOHell, YHCJIOBbLIMH NOJCYETAMH.

[TycTh MBI XOTHM DPacCUHTaTh NPOTHO3 OJHOTO METeOpOJIOTH-
YECKOr'0 3JeMeHTa — JaBJIeHHs1 — Ha OJHOM YpOBHe aTtMoc(epsl,
CKaXkeM, Ha ypOBHe OKOJIO 5 KM N0 ceBepHOMY moJrymapuio 2. Kak
fIOKa3bIBaeT TEOPHs, IPOTrHO3 B 3TOM CJyyae CBOAUTCA K peIUEHHIO
oaHoro auddepeHuna bHOrO ypaBHEHHUSA, KOTOpOe I03BOJSET IO
HCXOJHOMY TIOJIIO JaBJeHHs ONpeleJHuTh ero Oyayllee pacnpene-
aenue . Eciu war cetka Boi6path paBHbIM 400 K4, TO KOIHYECTBO
€€ y3/J0B IO BCEMY MOJYIIAPHIO IPEBHICHT 2 ThiC. 3amuchiBas
Au¢ppepeHnHanbHOe YpaBHEHHE MOAENH B NMPHOMHIKeHHOH (opme
AJIST KaXKJ0T0 U3 y3JI0B Halllell ceTKH, IPUAEM K cHcTeMe anarebpa-
HYECKHX YDaBHEHHH, KOJHYECTBO KOTOPHIX COBMajaer ¢ Kojauye-
CTBOM Y3J10B ceTKH. Bysem pemarte cucremy stux 2 Thic. 3 ypaBHe-
HHH KakHM-1H60 U3 pa3pabOTaHHBIX B BBIYHCJAUTEJBHON MareMa-
THKEe METONOB IOCJeLOBATeNbHbIX MPUGJHKEHHIH 4.

KosnyecTBo apudMeTHUeCKHX AeHCTBHI, KOTOPOE HYXKHO BHI-
fIOJIHHTb B NepBOM (M JIIOGOM APYroM) NpHOJHKEHHH NPH pacye-
Tax B ofHOM Yy3ne, 6au3Ko x 10. Takum o6pasom, anst 0gHOKpaT-
HOTO NpOBeleHHs pacyeToB IO Bcell ceTKe (OAHO NMPHGIHKEHUE)
norpebyercss okojo 20 teic. gefictBuit. ITockonbky, onnako, Ham
MEeTOJ pelleHUss HCXOZHOro AHdGepeHIHaNbHOTO YpaBHEHHS CO-
CTOMT B NOCJEA0BATe/bHBIX NMPHOJMKEHHAX, TO BCe pacyeThl (s
BCeH CeTKM) HaAO NMOBTOPHTb U He OAMH pa3. IIpakTuka moxkasml-
BaeT, YTO 1/5 HAOCTHXKEHHS] HeOOXOAMMOH TOUHOCTH MPUXOIUTCS
BBIMOJIHATE HHOTAA A0 50 npubnauxenuii. B utore mbl HMeeM yxe
1 mnn. apudmerHyeckux AeficTBHi!

34ech MBI ymoMsiHeM-elle 06 OJHOM OGCTOSITENLCTBE, AHKTY-
€MOM 3aKOHaMH BHIYMCJIHTENbHOI MareMaTHKH. Eciu Mbl X0THM,
yToObl NMPHUOJHKEHHOe pellleHHe CHCTeMBl aareGpanyecKHX ypas-
HeHHIl KaK MOXXHO MeHbllle OTJIMYaJOCh OT TEOPETHYECKH TOYHOIO
pewenust anddepeHnHanbHOTO yYpaBHEHUS, MBI JOJIKHBl IPOBO-

! B Takux cayvasx roBopsAT: NATHYPOBEHHAs HJH COOTBETCTBEHHO AECATH-
ypoBenHas atmoctepHas MOLEb.

2.9T0T ypoBeHb Ha3bIBAlOT OOLIYHO «CPELHHM YDOBHeM» Tponocdepsl, /105
aTMocdepbl, Jexallero Mexjay NMOBepXHOCTbIO 3eMJH H BbICOTOH 8—I12 k.

3 Ma-3a Toro, yTo Macwrab KapThl MeHseTcs C IIMPOTOl, BelMYMHA Liara
ceTKH (B KHJIOMeTpPax), KaK HeTpyAHO BHAETb H3 pHC. 1, GyaeT HecKOJbKO Me-
HATbCA OT I0JI0Ca K 3KBATOPY.

4 B MeTomax MOCJAeAOBATE/bHBIX MRPUGMHXKEHHA pellleHHe ypaBHEHHsl (HJIH
CHCTeMbl YpaBHEH#il) COCTOHT M3 HECKONbKHX 3TaloB: cHaua/la MOJydaloT Iep-
Boe MpPHOJIKeHHe, OT/IHYAIOLIEECs elle CPaBHHTENbHO HEGOJBUION TOYHOCTDHIO,
NoTOM BTOpoe — GOJlee TOUHOE H T. X, OKa He NMPUXOAAT K JIOC/TeJHEMY NpH-
G6MMXKEeHnIo, yAOBJIETBOPsAlEMY TpeGyeMoli TOYHOCTH, KoTopas 3ajaercs 3apa-
Hee M OINpejeJsieTcsi, B YaCTHOCTH, (DH3MYECKHM CMBICJIOM pellaeMOi 3aayH.
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IATb pellieHHe «CTyNeHbKaMH», WIaraMd MO BpeMeHH. ITO O3Has
yaeT, uTO Ja)Ke B TOM CJy4yae, KOTJa HAaC HHTEPecyeT MpOTHO3,
cka<eM, Ha 24 yaca Brepej, Mbl 00sI3aHBl CHAayaJja JAaTbh NPOTHO3
Bcero Ha ojAuH 4ac Brnepel. MHEIMH cloBaMu, moc/e TOro Kak Ma-
IIMHA PAacCYHTaeT NMPOTHOCTHYECKYIO KapTy Ha OJMH yac Bepej,
OHa «IepXKHT» ee B CBOEH MaMATH, H IO Hell pPacCCYUTHIBAETCS
NpOTHOCTHYeCKasi KapTa ellle Ha OAMH yac Bmepefd M T. A. Ilpak-
THYECKH e HCIOJB3YIOTCSl pacieThl TOJNbKO Ha 24 daca Bhepep.
[IpaBuia BBLIYHCIAUTENBHON MaTeMaTHKH ONpeAeNsIioT, 4TO BeJH-
YyHHA 3TOTO lIara JOJI)KHA 3aBHCETb OT JPYroro uiara — Iuara
CeTKH — M NpH H3bupaeMoM oObIYHO wiare ceTku B 250—500 Ku
GymeT cocTaBnsATh, KaK npasunao, 1—2 yaca.

Bepuemcss x Hamemy npumepy. IlomycTum, uTO Hagmo naTh
NporHo3 Ha Tpoe cyTok Bnepen. ITycTs BenudnHa 1mara no Bpeme-
HH cocTaBaser 1,5 yaca. Beero, Takum o6pa3oM, Mbl JOJIKHBI BbI-
MOJIHATL 3a CyTKu 16, a 3a Tpoe cytok 16X3=48 maros. Ilo-
CKOJIbKY, MO HAlUUM IPeNNOJIOJKeHHSAM, Ha KaXXAOM Liare Tpe-
6yercst npousBecTd 1 MaH. apudMeTHUeCKUX AeHCTBHIL, 3a 48 wa-
roB MX uhcao Oymer okoso 50 maH. A ecam pemaercs Gosee
cnoxHas 3anava? Eciu Hajo npenckasaTh, CKaXkeM, 3HaueHHst
He OJHOTO, a TPeX METEOPOJIOTHYECKHX JIEMEeHTOB, X He HA OJHOM,
a Ha nmATH ypoBHAX? [laxe eciu MPEANOJNOXKHTb, UTO KOJHYECTBO
BBIUMC/IEHUH NPOCTO YBEJIUYUTCS COOTBETCTBEHHO B TPU U ellle B
naTh pa3, To 6yneM uMeTb yxe 750 maH. onepaunit. Ho Beap B
NoJOOHBIX 3afayax M CaMH ypaBHEHHS [eJaloTcsl CJI0XHee, IO-
9TOMY 00beM BBIYHCJEHHH YBeJNHUUTCS OO0 1 MJApA. onepanuii u
Goasee 1.

EcTecTBeHHO, YTO 10 MOSIBIEHHS 3JEKTPOHHBIX BHIYHUCIHUTE/b-
HBIX MallMH He. MOIJIO ObITb HHKAKOH DedyH O BO3MOXKHOM pellle-
HUM MoJOOHBIX 3axay. [la HUKTO TOrZa W He CTaBHJ TaKHe 3afa-
YH, NOCKOJBKY H CaMH NPOTHOCTHUECKHe MOJesH, (H3HYECKHe B
MaTeMaTHYeCKMe HX aCIeKThl, yJAaJoch pa3paboTaTb TOJbKO,
N0/Ib3YsICh MOSIBUBLIEHCSA 3JEKTPOHHON TeXHMKOH. A eIHHHUYHbIE
NpuMepbl, U3BECTHblIE B HCTOPHH METeOpOJIOTHH, JULIHKE pa3 ybe-
JUTeJbHO NOKa3biBasd, HAaCKOJbKO HepeasbHBIM SIBJASETCS pelle-
HHe 3aJaYd YHUCJIEHHOTO MpPOTHO3a BPYUYHYIO».

Tak, cTan ye K/J1aCCHYECKHM NpDHMep aHIVIMHCKOTO YYeHOro
Puyapnacona, kotopeiit B 1922 r. 3agyman naTh NporHos MOTOMBI,
HCXOAs U3 HauboJiee NONHOH CHCTEMbl YpaBHEHUH THAPOMeXaHH-
ku. [Ipexye Bcero, oH He cMOT JOJIXKHBIM 06pa3oM yNpOCTHTb 3TY
CHCTEMY U He OT(H/IBTPOBBIBAJ, KaK 3TO HENAIOT Telepb, HEHYXK-
Hble I/ NPOTHO3a NMOTOAbl SIBJEHHS THMa 3BYKOBHIX BOJIH. 3anxa-
ya, TakuM o6Gpa3oM, Obl1a [OCTaBJeHAa HETOYHO, H KOrJa OHa

! To moacueraM aMepHKaHCKHX yYeHHIX, JJif HanGojee CAOXKHBIX Mpobiem
THAPOMEXaHHKH, CBOASIIMXCA K DElUeHHI0 CHCTeM YpaBHEHHMi LiaraMd MO Bpe-
MeHH, YHCJO TpeGyeMbIX Omepauuii Moxer BospacTd mo 1000 mapa. K wucay
STHX NPOGJEM OTHOCATCS H HEKOTOpble METeOpOJNOTHYeCKHe MpOGaeMbl.
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BCe-Taku Oblya pellleHa, 0Ka3aJjloCh, YTO PaCCUUTAHHBIE METEOpO-
JIOTHYECKHe MOJIS He HMelOT HHYero o6UIero ¢ HacTOALINM NpOTHO-
3om noroabl. Ho camoe rsiaBHOe 3To TO, YTO AJsi pacuera Ipor-
HO3a Ha CYTKU Brepex PuuapiacoHy MNOHAAOOW/ICA 4YYThb JIH He
uesnlit roa! A Beip Henb3s 3a0blBaTh, UTO JaKe pacyeTHOe Bpe-
Msl, paBHOe OJHHM CYTKaM, JJs MPOrHO3a HA ONHU CYTKH JejaeT
3TOT NPOTHO3 HMKOMY He HYXHbIM. [losaTomy pnaxe cpencrsa
«MaJIo aBTOMAaTH3alMu», TUMA apH(OMOMETPOB HJIH MaJjblX 3JeK-
TPHYECKHX Mall{H, He B cuaax OblixH Obl CABHHYTb 3afayy O YuUC-
JIEHHOM HpPOTHO3e MOTOAbI C MepTBOH TOYKH.

..l1 Bor B Hauasne 50-x rofoB MOSBUJIMCH 3JIEKTPOHHbIe Bbl-
YHC/HTeNbHble MalluHbl. Mbl mpepBeM Ha BpeMsl pasroBop O Me-
TeOpPOJIOTHH M NMPOTHO3e TOToAbl, UYTOOB COOOIUUTbL UHTATEJNIO
KpaTKHe CBeJeHHs 00 YCTPOICTBE M TEXHHYECKHX MOKa3aTessix
COBPEMEHHBIX 3JIEKTPOHHBIX MAIlHH.
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I'aasa II

KAK PABOTAET
DQAEKTPOHHAJI
BBIYMCAMUTEADHAS
MAIIMHA

AnekTpoHHAss UU(pOBasi BBIYHCAHTENbHAR
MallKHHA — 3TO CJOXHOe aBTOMAaTHYeCKOe YCTpoHCTBO, paboTalo-
Iee Ha 3JEeKTPOHHOH M pafHOTeXHHUeckoii amnaparype. Ee Ha-
3HayeHue — BLINOJIHATH caMble Pa3HOOOpa3Hble OMNepanud Haj
yycJaMH IO 3apaHee cocTaBjeHHON mporpaMme. OBM naubGonee
MOJIe3HBI, @ HHOTZA M IPOCTO He3aMeHHMHl TaM, e paboTa cBs-
3aHa ¢ 0OJbIIMM OGBeMOM BBIYHC/JEHHH H CJIOXKHBIM JIOTHYECKHUM
BbIGOPOM peLIeHHH.

[Tpoo6pazom BM MoxKeT CNyXKUTb OOBLIKHOBEHHMIH apudmo-
metp. OfZHaKO 3TOT NMPHGOP, MOCTPOEHHBLII HA UHCTO MeXaHHYe-
CKOM NpHHIHKINE, paGoTaeT oyeHb MeNJEHHO H K TOMY e CIIOCO-
6eH BBLINOJNHATH TOJNBKO apudMeTHUECKHe NEHCTBHA HAX YUCIAMHU.
[Tpu atom «mporpamMma», T. e. MOPAJOK, MOCAEAOBATEIbHOCTb Bbl-
MOJNHEHHS] MeHCTBUi, pe3yJbTaThl MOACYETOB MOJKHBL 3alOMH-
HaTbCA uejioBeKoM (/nu0o 3amuceiBaThbes). UTo Kacaercs DBM,
TO HX HEOTBHEMJIEMBIM 3JIeMEHTOM SIBJSIETCS HMEHHO MNpPHUHLUHUN
aBTOMaTHYeCKOro, MPOrpaMMHOro ympaBaeHus. B coueranun c
CPOMAaJHON CKOPOCTbIO paGOTH U CMOCOGHOCTbIO XpAaHUTb U 00pa-
6aTeIBaTh OIPOMHOE KOJHYeCTBO yHcen 3To npujgaer DBM HeObl-
BaJyl0 YHHBEpCAJbHOCTb, T. €. BO3MOXXHOCTb pellaTb CaMblil LIH-
POKHH KpYT 3ajad.

Cocranuzie

asemeHTE DBM.

WMx nHasnavenne

Jis ocyulecTBJEHHS pPacyeToB B 3alOMH-
Halollee ycTpoicTBO, WM, KaK roBopsT, «nanmartss DBM, BBo-
aurcs npoepamma. [IporpaMma cocTouT U3 Ko xax 0, pacrno-

JIOXXEHHBIX B CTPOTO onpene.nem—xoﬁ noc/je10BaTeNbHOCTH APYT 3a
Apyrom. Kaxnas KOManjaa npeanucbiBaeTr, Kakyro HMEHHO OIle-
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palHio M HaJ KaKHMH YMCJIaMH CJeLyeT BBINOJNHATb. DTO MOTYT
ObITH ¥ YeTblpe apHGdMeTHYECKHX HOEHCTBHS H TaK Ha3blBaeMble
JIOTHYECKHe ONepaluH !, HanpuMep onepauyuss CpPaBHEHUS ABYX
uhceJ, ONepalnys onpejesneHus 3HaKa yucaa (IJIOC HIH MHHYC),
omepauus BbIJEJEHHS] KaKOH-MHO0O ero yact# (IZOIYCTHM, cTap-
IIHX MeCATHYHBIX PaspsAJoB MMH uesoil yactu) H Ap. Mmerores u
TaKHe KOMaH[bl, KAK KOMaHIbl Nepefayd YIpaBJeHHS B TO HJH
HHOE MECTO IpOorpaMMbl, T. €. K TOH HJM HHOH CTaiuu pacyeTos,
MHOTZla B 3aBUCHMOCTH OT pe3yJ]bTaTOB NpeAbIAYUINX pacyeToB
(cxaxewm, no cxeme: eciu A+B=C>0, To yiiTd K yyacTky npo-
rpaMmel K, a ecin A+B=C<(0, To yiitu K yyactky K,. Cyue-
CTBYIOT TaKXXe KOMaHAbI NepechlIKM YHCeJ M3 OJHOr0 MecTa na-
MATH B Jpyroe, KOMaHAbl BBOAA UHCe] B MaMsATb MalIMHH (HO-
nyctuM, ¢ nepdokapT) M BBIBOJA pPe3yJbTaTOB M3 MAalIHHBI
(momycTuM, ¢ meuaTpi0 WM TNepdopauueill ITHX YHCEJT HJIH
3amuChl0 HX Ha MaTHHUTHYIO JIeHTy), koManaa «Crtoms — nmpekpa-
ILIeHHS PacyeToB U Jp.

Kaxnas mozenr DBM umeer cBoit HaGop KOMaHZ, onpeje-
JiileMBblll ee KOHCTPYKTHBHBIMH OCOGEHHOCTSIMH.

OnxuM #3 BaXKHeHIIHX 3JEeMEHTOB MpPOrpaMM sIBJASIOTCA
yurao. Llukn—3To ompeleneHHas rpynma KOMaHfA, KOTopas
BBHIOJIHSIETCS] MHOTOKPAaTHO, HO HHOTA C H3MEHEHHEM OMHOTO HJIH
HECKOJIbKHX PaCueTHbIX MapaMeTpPOB HJIM TPYINBI yHces, Hax KO-
TOPbIMH B JJaHHHIH MOMEHT NPOH3BOJATCA AeHCTBHUA.

Jast penlenust kaxAo# KOHKpeTHoil 3amauu Ha DBM nannoro
THIA COCTaBJseTcs cBosi mporpamma. Hampuwmep, rosopsar: «3a-
nporpamMMupoBath s Mmamuasl BOCM-2 3agauy nporuosa mno-
Js1 JaBJIeHHS] Y TMOBEPXHOCTH 3eMJIM Ha CEeBEpPHOM IIOJyLIapHU».
[Tpu atoM, ecrecTBeHHO, MpeAanoJaraercs, yTo camMa COBOKYI-
HOCTb, IIOCJIEJOBATEe/NbHOCTb 3TANOB pacyeTa, TaK XKe Kak M Bce
pacueTnble GOpMyJibl, H3BECTHBI 2, 3aNpOrpaMMHUpOBaTh 3afayy—
3r0 3HAYUT NepPeBEeCTH 3aJauy Ha S3bIK KOMaHH, IOHATHBIN Ma-
UIHHe.

Kaxnas momens DBM o6nanmaer BHEWIHUMU 3aNOMHHAIOLIH-
MM YCTPOMCTBAMH, OOGBIYHO PaClNoONOXKEHHBIMH Ha MarHUTHBIX Ga-
paGaHax WM MarHUTHBIX JEHTax.

B ortauuyue oT BHelllHeH NMaMATH Ty NaMATb, O KOTOpPOIl IoBoO-
puJIOCh Bblllle, HA3BIBAIOT HHOTAA BHYTPEHHEH, MM OmepaTHBHOM.
I[Tpouecc BHIGOPKH YHCEN M KOMAHJ M3 BHYTpeHHeH MaMsiTu mpo-
HCXOOMT HaMHOro GhICTpee, YeM M3 BHelIHeH. 3aTO BHeILUHss Ma-
MATb MO3BOJIIET XpPaHHTb HaMHOro Goablle uucen. IloaTomy
onepaTHBHAs NaMATb ABJAAETCS Kak Obl <<}K°HBOI3I» naMsaThio, Tak
KaK Hajl YHCJIaMH, KOTOpble HaXOJSATCA B Hel, MallMHA HeNocpes-

! C nmoMolpio JIOTHYECKHX OMepanuii o6bIYHO W MPOH3BOLHTCS aBTOMaTHYe-
CKH} BHIGOD TyTeji pelleHHs: W II0CIe0BATeIbHOCTb BHITOJIHEHHS ONepauuil.

2 MHBIMH cJ0BaMH, H3BecTeH aqropuTM sanaud. Ilox anropuTMoMm moHu-
MaeTcsi TpeAmnHMcaHHue, ONpeensioliee COAEPKAHHE H IIOCHENOBATENbHOCTb Olle-
pauuii, NepeBoAsAIAX HCXOAHEIE NaHHbIE B HCKOMBIi pesyJbTar.
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CTBEHHO IIPOM3BORMT pa3juyHble omepauuun. C noMouibio XKe
BHELIHEH MaMATH MOXHO TOJbKO XpaHHTb uuciaa. [lpexne yem
BBINOJIHUTD HaJ HUMH pacyeThl, HEOGXOAUMO «BbI3BaTbh» HX B Olle-
PaTUBHYIO MaMATh.

Cospemennsie OBM
M MX BO3MOKHOCTH

Kakoro e ypoBHs1 jocTur/la COBpeMeHHast
BbLIYHC/AHTENbHAS TexHUKaP? BaxHeHdmnMu noxkasaTensaMu pabo-
ol IBM sBasiiotca ee GbicTpopeiicTBue u o6bem nmamatu. Oana
M3 MepBHIX cepHiiHBIX coBeTckHx DBM «Crtpena», BoinylleHHas B
1953 r., MorJa BBIIOJHATL 2—3 ThIC, omepauuit B cekynay. [le-
MOHCTPHPOBABIIAsiC Ha MeXAYHapOAHOH BhicTaBKe «KHTepopr-
TEeXHHKa-66» oTeuectBeHHas MaumuHa BICM-4 cnocobHa coBep-
wath yxke okoso 20 ThC. omepauuii B CeKYHAY. OJIEKTPOHHAA
BblyMcanTenbHaa MmamuHa WBM-7094, ucnosbp3yeMass B Hacrosi-
llee BpeMsl B ONepaTHBHOH MporHoctuyeckoir pa6ore Biopo noro-
ael CHIA, npousBomut okoso 200 Thic. omepalMii B CeKYHAY.
Y mawmmnaer BOCM-6 ata cKOpoCcTb JOXOAUT IO IPAHAHO3HON LHU(-
put | MaH., a y mamuasl CIC-6600—mo 1,5 MaH. onepanuii B ce-
KYHRY.

Buytpenusis (omepaTHBHas) mnaMATb COBpeMeHHHX JBM
BMellaeT OObLIYHO THICAYH HJH HECATKH ThICAY SI4eeK.

Tak, Ha MamuHe «¥Ypan-11» Bo «BHyTpeHHell maMsATH» MOXKeT
xpauutbes no 16 384 24-paspanHeix yuces. BHelllHue Ke ycTpoii-
CTBa 3TOH MAlHMHBI NO3BOJAIOT XPaHUThb: Ha MAarHUTHHIX Gapaba-
Hax mo 400 Thic.,, a Ha MaTHUTHBIX JIEHTax A0 8 MJH. 4HceJ.

[TocMoTpuM Temepb, HACKOJbKO ObICTpee coBpeMeHHass DBM
OyneT CnpaBJsiTbCS C NMOPYYEHHBIMH el NMPOrHOCTHYECKUMH 3aja-
yamu. JlomycTum, pelraeTcss CpaBHHT@JNbHO MpocTas 3ajgaia o
TIpOTHO3e MOJIST AaBJeHHsS Ha OLHOM YpOBHe aTMocdepHl 1o ceBep-
HOMY noJiymiapuio. Mu yxe BbisicHuIM paHee (cMm. cTp. 16), uto
IJIs1 ee BHITIOJIHeHHUs] TpeOyeTcst, OpUeHTHPOBOYHO, 50 MJIH. omepa-
uuit. Ecin nama 9BM o6nagaer GuicTponeiictBheM 20 Thic. one-
pauMii B CeKyHLy, OHa 3aTpaTUT Ha  pacyer MNpOrHo3a
5.107:2-10*=2,5-10% cek., 1. e. okoso 40 muu. Uto XK, marp npor-
HO3 Ha 3 CyTOK B TeueHHe MEHee 4eM 4aca—3TO YXKe BIIOJHE
peasnbHas M CBOeBpeMeHHO BhlmosHAeMas 3ajaua. IlpaBaa, ecau
roBOpHUTb O 6osiee CJOXKHBIX 3ajauax, BpeMsl pacyeTa CTaHOBHT-
cs1 MeHee npuemseMbiM. [ToMHHTe, A5 MPOrHO3a IO TPeXypOBEH-
HOH MOZeJH, KaK Mbl MOACYHTA/IH, HAAO BBHINOJHHTH OKOJO
750 muaH. apudmMerHuecKux jeifictBuit. Mammua, BeIMONHSIOIAS
execekyHaHo 20 TeiCc. omepauui, NOTPaTHT Ha Takylo 3ajauy
yxe Gosee 15 yacoB! MHbIMU cn0BaMH, /1S pelleHHs NOZOGHBIX
3ajgay HyXHbl OBM ¢ 66apmuM GeICTpOAEHCTBHEM.
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B ocoGennoctu Gosbline TpeGoBaHus NpelbsiBasioT kK IBM
3aflauu JOJTOCPOYHOro yHcjaeHHoro nporrosa. Heo6xoxumocts
XpaHUTb OGOJbIIOEe YHCIO PasjUYHbIX METeOPOJOrHYEeCKHX moJe
M BECTH pacyeT Ha [JIUTEJbHble CPOKH BJedeT 3a co00i MOBbHI-
IIeHHble TPeGOBAaHHS KaK K HaJeXHOCTH, YCTOHYHBOCTH PaboTHI
9BM, TaK ¥ K ee CKOPOCTHHIM M €MKOCTHbIM MoKasaTenaM. Onna
TOJbKO HayanabHass uuopMmanus, BBOAMUMAsT B 3ITOM ciaydyae B
9BM, norpe6yer ne MeHee 20 ThIC. 1ueeK. YxKe cefyac Heo6XoxH-
Mbl MallMHBI, obOJajaioliye 06beMOM NaMATH B COTHH ThICAY
siyeeK M c ObICTPOJEHCTBHEM B COTHH THICSIY ONEPALUil B CEKYHAY.
[Tpu manbHelillem e pasBHTHH METOJOB KPaTKOCPOYHHIX H HOJ-
FOCPOYHBIX NPOTHO30B B caMoe GiHiKaiillee BpeMsi MOHam0O0ATCS
MaLlIUHBl, CIOCOGHBIE BBIMOJHATL A0 1—3 MJIH. omepauufi B ce-
KYHIY.

..H pmeno me Ttosbko B mporuose. Ilpumenenne OBM B mere-
OpOJIOTHH He OrpaHMYHMBASTCS pacyeToM 3ajay IPOrHOCTHYECKOro
comep:KaHus. MaliuHbl HYXHBl U JJISI MHOTOI'O APYTOroO.



IMrasa III

KOMIIAEKCHA4
ABTOMATU3ALIUS
METEOPOAOI'MYECKOM
CAVXBHI

Yro HyxHO
aBTOMaTU3UPOBAaTH ?

I Toro uto6Gbl OTBETHTH Ha 3TOT BOMPOC,
npocsaenuM 3a TeM TyTeM, KOTOPhIH JOJMKHA IPOHTH METeopoJo-
ruyeckas uHbopmamusg ¢ MOMeHTa HaO6JIOeHHd M A0 TOTO, Kak
MallHHa HayHeT cyuTath nporHo3. Ilepenecemcss Jer Ha 10
Ha3aj, KOraa IporHo3sl ¢ momouipio DBM ele ToJbKO HAauHHAIH
pacCYUTHIBaTh, U BCS CTPYKTypa METEOPOJOTHUYECKOH CayKObI
Obl1a mpHCnocoGieHa HCK/IIOUHTENbHO K HYXKJaM CHHONTHKOB.

Hrak, Haynem c HaGmonenui. Heckonbko pas B cyTKH, B OJHH
H Te e yachl, C a3pOJOrMYeCKHX CTAaHUHH B BO3AYyX B3MBLIBAIOT
pazuo3ouabl. OKOJIO ThICAYM MOXHHMAETCs HX OMHOBPEMEHHO MO
BCeMy 3eMHOMY mmapy. Panuo3oHael mpHHOCAT CBeleHHS O TeM-
nepatype, AaBJeHHH, BJAXHOCTH B atMochepe no Beicor 25—30
(penko mo 42). km. B 1o Xe BpeMs Ha MeTeOCTaHIUAX MPOHU3BO-
ISIT M3MepeHHe METeOpOJIOTHYECKHX 3JMEeMEHTOB Y IIOBEPXHOCTH
semau. ITocne npexBapurenbHoil 06paGoOTKH BCe 3TH JaHHbIE Ie-
peceutaiorcst B LlenTpsl c6opa mereoposoruyeckoit uHdopManuy,
MHOroyucjeHHble Biopo morofpl, rae mo HAM JOJNKEH COCTABJATH-
CS IPOTHO3.

ITepenaior MeTeoposioruyeckre NaHHblE OGBIYHO IO PagHO HJIH
renerpady. st 3TOro ux KOAUPYIOT, OGbEAHHSAS B TeJerpaMMbl.
Kaxnas meTeoposioruyeckass TenerpaMMma HeceT MHGOpMaUHIO O
HOMepe CTaHIMH, ee reorpaHieckoM paioHe, TOUHBIX KOOpIHHA-
Tax, a 3aTeM — B CTPOTO OINpEeJeJNeHHOM IOPSIIKE — yKe CaMH
CBelIeHHs O NOroje Ha TOH WJIM HHOH CTAaHUMM 3a DAHHBIH CPOK.

ITo mepe nocrynienus TenerpaMm B LleHTp cGopa HaHHBIX HX
PaCKOIHPYIOT, X 3HAUeHHs METEeOPOJIOTHYECKHX 3JIEMEHTOB Iepe-
HocsiT Ha reorpaduyeckne kaprel. Ilocsie HaneceHHS HaHHBIX C
GOJILIIOTO YHCJAa CTAHLHMH, KapThl OOGBIYHO pacuepiHBalOT, COeNH-
HSSl B M3OJHMHUU TOYKH € PABHBIMY 3HAUEHHSAMH TOTO HJH HHO-
ro MeTeopOJIOrHYeCcKOro 3JjeMeHTa. Tak mosiBAAIOTCA KapThl pac-
npeleseHnss M0 3eMHOMY IIapy (MM KakOH-1HM60 €ro 4acTH)
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TeMIepaTyphl, HaBJeHHsl, 0OCaAKOB M Np. DTO — yiKe MOYTH TOTO-
BBIH MCXOJHBIA MaTepHas [/l COCTABJEHHS NMPOrHO3a MOTOJBL.

Ecnu nporsos maercss YHCJAEHHBIM METOAOM M CUHTaeTCAd Ha
39BM, T0, KaK MBI 3HaeM M3 IMaBhbl I, 3HaYeHHA HCXOJHBIX MoJeil
MeTEOPOJIOTHYECKHX 3JEMEHTOB JOJIKHH ‘ObITh H3BECTHHL B y3/JaX
peTynsapHO# CeTKH TOYEK, a He Ha OTHEJbHBIX CTAHLHSAX, HEPABHO-
MepHO paclpefeeHHbBIX MO 3eMHOMY lapy. JlaHHble HeoOXoau-
MO «CHfITb» C pacuepyeHHOH KapThl, HAJ/JOXKHB Ha Hee pery-
JSIPHYIO CEeTKYy TOYeK, M BBIIIHCAaThb MX Ha CcheluajdbHble 6JaH-
KM, TJe BCe YHC/Ia — 3HAYeHHST MEeTeopOJIOTHYECKHX 3JIEMEHTOB B
y3/7ax ceTKH — OyIyT MMeTb yXKe Takoil BUX, B KOTOPOM OHH IOC-
Jie mpoOUBKH Ha neppokapTHl uiau nepdosieHTy MOTyT ObITh BBe-
nensl B OBM. Temepb Bce roToBo A1 pacyera NmporHO3a, H 3cTa-
teTHas NajoyKka HepefaeTcsi, HAKOHel, B «PYKH» BBIYHC/IHTE/]b-
HOH MaluHe (puc. 2 Ha cTp. 27).

Bce 6p10 61 XOpOIIO, HO ..eCHH MOACYHTATh, CKOJBKO
BpeMeHH Tpebyercsl /s BBLIIOJHEHHS BCeX Ie€pPeYHCJEHHBIX IpO-
uenyp, TO MOJYUHTCS, YTO HA Bce 3STH IpeJBapUTeNbHble AeHCT-
BHS 3aTpauyHBaercss OKosao 9 yac., a K NPOrHO3y ellle He MPHUCTY-
nuau!

KoHneuHo, Mbl pHBeJIH JOBOJBHO NMpHOJHKEHHOe BpeMs. B ka-
KOH-TO Mepe OBICTPOTA BBINOJIHEHHUS] BCeX HpeIIIeCTBYIOIIHUX NPO-
THO3Y NpOleAyp 3aBuceja OT OpraHu3aluu Bceli paboTHl B AaH-
HoMm Drlopo morois! mim, ckaxem, OT uyucCsla JIIOAEH, 3aHATHIX Ha
pas3nuuHbIX craguax o6paborku. Ho GosbLIoro BHIMIPHIIA BO
BpeMeHH INOJNYYHTb HeBO3MOXKHO. KoHeuHO, eciu He OpHEHTHPO-
BaTbCs Ha GoJiee NMPOCTHE NPOTHOCTHYECKHE CXEMBI, JJIST KOTODHIX
HCXOJHble JaHHBe TPeOYIOTCA He Ha NATH YPOBHAX, a Ha OJHOM
WM IBYX, H He IO BCeMy CEeBePHOMY HOJYyWapHIo, a, CKaxkeM, IO
TeppuTopuu EBponbl u oKpyKalmoumux Mopeil.

[To Takomy nyTH, coGCTBEHHO, W BHIHYXHEHbl OBLIM HATH
«IIePBOOTKpPHIBATEIN» B YHCJEHHBIX MeTOXAaX MPOrHOo3a HOTOMBL.

B nepexone x Goslee CJIOXKHBIM NPOTHOCTHYECKHM CXeMaM HX
CBSI3bIBAJIM HE TOJBKO TPYAHOCTH IpPHHIHNHAABHOrO, (PU3HKO-
MaTeMaTH4YeCKOro XapakTepa, He TOJbKO 3HAayHTeNbHOe BpeMs,
KOTOpOe TpaTHIM Obl Ha pacyeTsl 1O MNOJXOOHBIM CXeMaM elle
CpaBHHTeJbHO MeJJIeHHO paGoTalolllie MaIlUHbI, —HO U B 60Jb-
1IOH CTeneHH py4YHAsd cHCTeMa NpelBapuTeNbHOH 06pabOTKU Me-
TeopoJIorHyeckoli HHpopMaluuu HA ee NyTH K MalluHe. Bexp mpo-
THO3 Ha CYTKH, pacCUHTAHHBbIA c omo3gzaHueM 4yThb jin He B 10 ya-
COB, TIPECTABJIAET y2Ke rOpa3fo MeHbIIYIO LHEeHHOCTh! !

U moutu napapokcanbHBIM BBINISIUT TOT (aKT, 4YTO IEHT-
pajbHOe 3BEHO BCero Ipolecca cOCTaBJeHHsl MpPOTHO3a — Hemno-
CPeACTBEHHbIH pacueT mporHo3a Ha OBM —3anuMaer HUYTOXKHO

! He mamo 3aGbiBaTh, 4TO NOCJe TOrO Kak pacyer IporHosa Ha BM 3a-
KOHUYEH, OTpefe/]eHHOe BPeMs YXOLHT ellle Ha pacyepuHBAHHe MPOrHOCTHYECKHX
Kapr.
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MaJsioe BpeMsl [0 CPaBHEHHIO ¢ MOATOTOBUTEJbHBIMH STanaMmy,
Kak npasuiso, oT 5 go 30 MHH. AJs mpelcKasaHus [POTHO3a Ha
CYTKH.

A Henb3s U aBTOMAaTH3HPOBATh Bech MNpOLECC MOATOTOBKH
HCXOIHBIX INAHHBIX JJIsT YHCJEHHOro mporuosa? Moxno. OxHako
npakTuyecky Ao mosiBaenus DBM rosoputb 06 atom Guiio Gec-
CMBIC/IEHHO. B Halle BpeMsi Ha NMyTH KOMIJIEKCHOH aBTOMAaTH3a-
UMM MeTeOpOJIOTHYEeCKOH CayXObl CAeNaHbl yKe 3HauyuTeJabHbIE
ycnexn. O HEX MBI ceffyac ¥ pacckaxkeM.

Asromarusaumsa cbopa
W TiepeAada
METEOPOAOTUIECKON
nHopMaLum

Kax npoucxomun c6op wuHdopMauuu Ha
CTaHUMAX HaO/IOJeHHsl H Nepejadya ee MO KaHajlaM CBfI3H BIJOTb
IO HeJlaBHEro BPEMEHHM, Mbl YyKe IOBOPHJIH.

3aMeTHM, 4TO IIOAABJsIOLIee YUCJIO IPOLECCOB, NpeAleCTBY-
OIMX Tiepenaye, BbMOMHAJNOCH BpyuHywo!'! «Ha rmazok» cuuThl-
BaJIUCh NMOKa3aHus NpHOOPOB, PETHCTPUPYIOLINX NPH3EMHOE HaB-
JieHHe, TeMIepaTypy, BJaXKHOCTb, HA CJAYX MPUHHMAJHCh CHT'HAJIbI
pPagHo30HIO0B, BPYUYHYIO HJIH C MOMOLIbIO CAMAKIX NIPUMHTUBHLIX BbI-
YHCTUTENbHBIX CPEeICTB OCYIIEeCTBJSAJCS NepeBOJ ITHX CHTHAJOB
B YHCJIOBble 3HAYEHHS TeX UJH HHBIX METeOpOJIOHYECKUX 3JeMeH-
TOB, BPYYHYIO, HakOHell, KOJHPOBAJHCh MeTEOpOJIOTHIeCKHe TeJse-
rpaMMbl. Bce 3Ty omepauuy 3aHMMaJH OYeHb MHOTO BpeMEHH H,
KpPOMe TOro, YacTo NMpPHBOAM/IHM K oln6KaM. HenpasuabHO npuHAJ
W1 paciiugposan HabJIO4aTeIb CHTHAJBI pAAHO30HAA, OLIMOCH
NpH KOZMPOBAHHH TeJerpaMmbl, — B pe3yjbTate B [HIpomer-
ueHTp u bropo moroabl mocTymana HCKaXkeHHast TeqerpaMmma.

B To ke BpeMs, KaK Mbl BUJEJH BHIIIE, BCe ONEpalMH, COMyT-
CTByIOIHEe COOPY W THepejaye MeTeOpPOJOTHYECKHX JaHHHIX,
BIIOJIHE CTAHAAPTHHI H MO3TOMY NMOJNAIOTCS aBTOMATH3aLHH. Yue-
Hble CUMTAIOT, YTO €€ BHEApEeHHe JOJKHO IIPOHUCXOAUTH IO Cledy-
IOLAM OCHOBHBIM HAaNpaBJEHHAM.

ABromartHueckue mMereocTaHuud. Takne cTaHUUU yxKe BHEApS-
10TCs1 B npakTHKy. OHY aBTOMAaTHYECKH PErHCTPHPYIOT MOKa3aHHst
npu6opoB (HanmpuMep, PagHO30HAOB), ¢ IIOMOLLBIO HEGOJBIIOH
BbIYHCJNTENBHOH MallMHbl BHIOMPAIOT HYXHBIe MJs AajbHelurei
nepefayd BeJHUYMHBI, OOHADYXKMBAIOT OWMOGKH H3MEPEeHHH H
ow6KH, BO3HHKAWOLIME H3-3a IIOMeX IpH IpHeMe PaiHOCHTHa-

! PyuHoit xapaxtep c6opa M NEpBHYHOH 06paGOTKM MeTeopOJOrMyecKoi
HH(pOpPMAUKH YaCTHYHO COXpAHSAeTCHs H B HACTOsllee BpeMs.
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J0B. «OuuineHHble» JaHHble HAG/IONEHHH aBTOMAaTHYECKH TpyIl-
MUPYIOTCST B PagHOrpaMMbl W NepefaroTcss 1mo Tejaerpady Huax
paauno B LleHTp c6opa maHHBIX.

ABTOMaTHuecKHe METEOCTAHLHH He TOJbKO YCTPaHSWT MaJo-
NPOM3BOAMTENbHbIH TPYA JIOAEH, MOMOrailoT OCBOGOJMTH YEJOBeE-
Ka OT YePHOBOH pabGOTHl, HO H MO3BOJSIIOT PpAaCWIHPUTL CETb Ha-
6aiofeHusl 3a atmocdepoil. Beab Takylo cTaHnuio MOXHO ycTa-
HOBUTb B TPYAHOJOCTYIHBIX TOPHBIX pafiOHax, B TyHApe, CpelH
JbI0OB 3anonsipbsi. DTH CTAHUHMH MOTYT HaXOAHTbCS W Ha IJaBy-
ynx Gysax B Ge36pe:KHBIX OKeaHCKHX npoctopax. [locpenune
MexkcuKaHCKOTO 3a/MMBa €CThb Takas CTauHOHAapHasi aBTOMaTHue-
ckas cranunud. OHa okasbiBaeT GOJIbLIYIO MOMOIIb OCOGEHHO B TEX
cayvasix, Korja K 10KHoMy noGepexbio CIHIA mnpubnuxaercs
pas3pylIUTeNbHBIH yparas.

HckyccrBeHnbie cnyTHUKH 3eMJH. DT0, BO-NEpBLIX, CIYTHHKH,
nepejarliie MeTEOPOJOruYecKyo HHpopManuio (Tuma 3amyllieH-
Horo B CCCP B uioHe 1966 r. cnyrauka «Kocmoc-122» unu ame-
PHKAaHCKHX CNYyTHHKOB cepud «Tupoc», «Humbyc» u «dcca») wu,
BO-BTODBIX, CNIYTHHKH CBSI3H (THMA COBETCKUX CIYTHHKOB CEpHH
«MonHus-1»). Meteoposoruyeckue cnyTHUKH Ha6aoogawT 3a 00-
JIAYHOCTbIO, H3MEPSIOT NMOTOKH H3JayueHus1, uaymue or ConHua u
oTpaxkeHHble 3emJjell B atMocdcepoil. B pesyabTate Ha 3emiio
nepenaercst orpoMHas HHdopmaius. OxHako pas3BuTHe Habuo-
IeHUil Co CIYTHHKOB Tpe6yeT cOBepUIEHCTBOBAHHUS cIIOCOOOB aHa-
Ji3a TIOJYYeHHBIX AAHHBIX HA 3JIEKTPOHHO-BHIUHCIHTEJNBHBIX Ma-
IIHHAaX. B pasnbHelinieM 3J1€KTPOHHO-BBIYHC/HTENbHBIE MalIHHMB
JOJIXKHbl OYAYT OTHICKMBATh B OTPOMHOII Macce UPHHHMaeMOTO
MaTepHala CBeJeHHs O HauboJjiee BaXKHBIX, H Npexae Bcero o6
omnacHbIX SIBJEHHMSX MOrojbl, H OLICTPO BbiZaBaTb MaTepHasbl 06
yparaHax B OkKeaHe, O LITOpMax, rpo3ax. TOJbKO NMOJHasi aBTOMa-
TH3allUsl BCeX 3TANoB nepepaboTKH MHPOpPMAUUH, BIJIOTH 10 BbI-
yepyuBaHHSI KapT OGJAyHOCTH, NMOJsS TeMIepaTyphbl, 3eMHOH Io-
BEPXHOCTH, IOJISI M3JYUEHHS IO BCeMY 3eMHOMY lIapy, NMO3BOJHT
JOJI>KHBIM 06pa3oM HCIOJIb30BATh OGHJBHBIN MaTepHaJl.

CHyTHHKH CBfI3H MOTYT co6HpaTh JaHHble H3MepeHHii ¢ MeTe-
OpOJIOTHYECKHX CIYTHHKOB M TaKXKe IepefaBaTb WX Ha 3eMJIO.
Takue CyTHUKH JOJKHBl OBITh «IOJBElUEHbl» Ha GOJBILOM YAa-
JeHHH oT 3eMJH, YTOObl OHM <«BHIEJIH» BCE METEOPOJIOTHYECKHe
CNYTHHKH, HaG/IOJaloIlHe 32 OTAENbHBIMH <IOJOCaMH» aTMo-
chephl.

YueHBIMH NJIaHHPYeTCS TaKxKe OpPraHH3alls «olpoca» CIyT-
HMKaMH PafuM030HAOB. B 3TOoM «ompoce» NpUMYT ydyacTHe Kak
MeTeopOJIOTHYeCKHe CIYTHHKH, TaK H CIYTHHKH CBSI3H.

B pesyanbraTe Ha 3eMJ0 OJHOBpeMeHHO OyieT mepenaBarhbCsl
W CIyTHUKOBAsl, H PaAHO30HAOBas uH(bOpMaunus. CHyTHHK cBA3H
MOXKET YCTAaHNBUTb KOHTAKT M C aBTOMATHYECKOH MereocTaHIH-
eit. [lponeras Haj Heil, OH «3aNpPOCUT» JaHHble H3MEpeHHH TeM-
neparypbl, AaBJeHHs M BJAXKHOCTH, NPUMeT MX M 3anuurer. Oxa-
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3aBLINCh HAX CTaHIHeH npueMa, CyTHHK BKJIIOUHT NepegaTydk Hu
MOLIJIET 3TH CBeleHHs Ha 3eMJIIo.

Maumnua aBToMaTHdecku
BBOAUT M 0OpabatbiBaer
MeTeOPOAOTHYECKHE
TeAerpaMMBl

Mepenecemcs Teneps B Llentp c6opa Mere-
OpOJIOTHYECKHX NAHHBIX M NOCMOTPHM, KaKue e Mpolecch Mpo-
XOAHT MH(pOpMalHs, NocTynamwllas Tyga N0 PasjHYHbIM KaHa-
JlaM CBSI3H.

Tax sim mpocto paccoptupoBaTth M 06paboTaTh 3Ty HH(pOpMa-
umo? Tak M mMpoCTO NMPHBECTH ee K TAKOMY BHJAY, KOTODHIH IO-
3BOJIUT HAHOCHTb JaHHble Ha KapThl, MIPOM3BOJAUTb aHAJH3 3THX
KapT M, HaKOHell, COCTaBJSATh N0 HHUM NPOTHO3bI MOTOIbI?

OkasbiBaeTcs, 4TO 3TO BecbMa HeJsierkas 3ajgaua, Tpebymollas
NpH py4HOIl 06paGoTKe OrpOMHOM 3aTpaThl BpeMeHH H 6OJbUIOrO
uucna Jogeft. Beab B Teuenue cytok B LlenTp c60pa JaHHBIX NPH-
xoauT GoJsee 10 TbiC. CHHONTHYECKHX, a3POJIOTHYECKHUX, MODCKHX
1 rHpposoruyeckux cooGiennit!. Ecnu mepeBectn oflnee KouH-
yeCTBO Noctynawouleii HHGopMaluu B AeCATHYHbIE COOOGIIEHHS, TO
TAKHX 3HAKOB, NPHUXOAALIMX 3a CYTKH, GyneT mpumepHo 1,5 MJIH.
K atomy Hajgo mo6aBuTh HHOOpMAIHIO, KOTOpasg MNpPHXOAUT He
exXeJHeBHO, a IO JeKajaM H MecsuaM. TaxkoBbl, HampuMep, KiIH-
MaTHYecKHe JaHHbIe, a TaKXe arpoMeTeopoJioruyeckue coobie-
Husa 2. Ha ocHoBe mosyuenHoi#t MuHpOpManHH MOXHO CHeNaTb BHI-
BOJ, YTO CyMMapHO€ 4YHCJIO AECATHYHBIX 3HAKOB, MOCTYNAIOIIHX
B LleHTp c6opa XaHHBIX, B MHble JHU MOAXOAHT K 2 MHJJIHOHAM!

K tomy xe Bcs 3Ta HHQOpMaUHUs MOCTyNaeT B TeYeHHE CYTOK
HepaBHOMepHO. «IluKu» HpUXOAATCA Ha NepPHOALI BPEMEHH, OT-
‘crosiliye Ha 2—3 yaca OT OCHOBHBIX CPOKOB HaOJ/IOJEeHHH.

ITpouecc copTHpOBKH, 00paGOTKH U XpaHEeHHS MeTeopOJIOTH-
yeCKHX NaHHBIX, Mocrynaiomux B LleHtp cGopa, Heo6XoauMO
6blJI0O aBTOMAaTH3MPOBATh, H 3[eCh B NEePBYIO OYepelb Ha NMOMOIIb
JeJIOBEKY TIPULILIH 3J1eKTPOHHBIE BBHIYHCIHTENbHble MaIIHHbI

UTo 3TO 3HAYMUT — aBTOMATHYECKass 06pabOTKa MeTeopoJOTH-

! Mopckas undopMauns nocTynaer ¢ «kopabmefi noroae» ¥ GeperoBhIX
CTaHUM{I H HeceT cCBEJeHHSi O TeMMepaType BO3AyXa M BOAb, aTMOchepHOM
[aBJIEHHH, O COCTOSTHHU MOBEPXHOCTH MOPS, O COJIEHOCTH BOJBI H T. M.

Tunponoruveckas uHpopMalHs COLEPKHT CBeJeHHSI O COCTOSIHMH DeK H
o3ep, T. €. 06 YPOBHSIX BOAbl H pacxojaax BOABL, O ee TeMIeparype, O TOJIIHHE
Jbla, a TaKXe JaHHble O CHEroCheMKax.

2 ArpoMeTeopoJiorHueckasi HH(pOpMalUHns — 3TO CBeleHHs O COCTOSIHHH TIOU-
Bbl: ee TeMIlepaTrype, BJA)KHOCTH, O BJarooGecrne:leHHOCTH LJIA MPOU3PACTAHHS
TeX WIH HHBIX KYJAbTYpP H T. M.
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yecko# HGopMauuu? Jlandble C KAHAJIOB CBA3H — Yepe3 TOT HJHU
MHOA npeoGpa3oBaTesib — BBOAATCA HemocpeacTBeHHo B DBM.
MamuHa aBTOMaTHuecKM OMO3HAET POJ BBeJeHHBIX B Hee TeJe-
rpaMm, BbIGHpaeT cpeiM HHUX HYXKHble (HampuMep, aspoJIOTHUE-
CKMe), pacKoLupyer HX H GODMHDYeT B €CBOeHl mnaMsATH Kak GObl
«MaLIHHHYI0» TeorpadHyecKyio KapTy, MpHYeM MEeTeopOoJIorHYe-
CKHe NaHHBle 10 KaXXJOH CTAaHLHUM XPaHATCI B ONHON WJH He-
CKOJIBKHUX TNOCJeJ0oBaTeNbHHX quefikax nmamartu. I[lo aTolt «Mma-

IIMHHOA KapTe» aBTOMaTHue-

a) CKH TPOH3BOXHTCA UHTeEp-

noaayus (mepecyer) 3Ha-

Pacrodupoborue menespamm, YEeHHA HYXXHBIX METEeOpOJIOIH-
nocmynubuiux ¢ kananol cbasu, YeCKHX 3JIEMEHTOB B Y3JHl pe-
U HOHECBHUE GOHKbIX HO KOPMbI I'YJISipHOH CEeTKH TOYeK, T. e.
POBOAUTCS, KaK FOBOPAT Me-

TEOpOJIOTH, ee 00BeKTUB8-
) Hod anaaus Tlo npoana-

Puc. 2.a — Taxoil myThb NOMKHA OblIa NMPOATH paHblie METEOPONOTHYECKas HH-
¢opmauus npu pacuere nporHosa Ha IBM; 6 — Takoii myTh oHa npo-
XOHT Tellepb.
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[Ipu Takoii mMocJef0BaTENbHOCTH MpPOLECCOB, IpeillecTBYyIO-
LHX COCTaBJIEHHIO NPOTHO3a MOToAbl, HaHeCeHHe PAaCKOAMPOBaH-
HBIX JaHHBIX Ha KapThbl, HX pacuepyHBaHHe, «CHATHE» NAaHHBIX B
y3jax perynasipHOHl CeTKH TOYE€K M HX mepdopauus Boollle JeJa-
I0TCSl He HYXKHBIMHU (CM. pHC. 2).

PackognpoBaHue TeJerpaMm NepeXOJHT K MalllMHe, a HCXOA-
HBIM MaTepHasIoM JJs MPOTHO3a CJIYyKaT HEMOCPEACTBEHHO TeJe-
rpaMMbl, MOCTyNalllHe MO KaHajlaM CBS3M M3 Pa3JIMYHBIX MecT
3eMHOro 1apa.

OcraHoBHMCsT KPaTKO Ha OCHOBHBIX 3Tallax aBTOMAaTHYECKOM
06paboTKH MeTeopoJIoTHYeCKOi HHGOpPMaLHH.

ABromaTtuueckuit BBoj AaHHbx B IBM. Vcrpoiicto, ocylie-
CTBJIfAIOLee aBTOMAaTHYeCKHH BBOA AaHHbIX B DBM, monxHo mpe-
06pa3oBaTh TOT KO, KOTOPBIY HCMOJb3yeTCss INPH COCTaBJIEHHH
MeTeOpOJIOTHYeCKHX TejerpaMM, B HabOp CHMBOJIOB, NOHATHBIX
ang 9BM. Takum ycTpofcTBOM MOXKeT CJIYXHTb, HalpHMep, cle-
HuanbHBIH npu6op, paboTarolluil 10 NpUHUUNY (POTO3aeMeHTa,—
«tpotoBBoAy. Uepe3 ¢oroBBoa mponyckaercs GymaxkHas mepdo-
JeHTa Tenetaiina!. CoBOKymHOCTb MPOOUTHIX OTBEPCTHII Ha 3TOM
JIeHTe mpejcTaBaseT co60i 3aKOAMPOBAHHBIA TEKCT METEOpOJIOTH-
YeCKOH TeJerpaMMbl.

Ha myrn GymaxHo# JieHTHl oKa3bliBaeTcst myyok cBera. Korza
3TOT MYYOK BCTPEUAeT B TON HJIM HHOI NMO3HLMH JIEHTH OTBEPCTHE,
BbIpabaThIBACTCSl SJEKTPUUECKHI MMIyJabc (€ClIH OTBEpCTHS B
3TOH TIO3HIMH HeT, HMIYJbC OTCYTCTBYeT). OJIEKTpHUECKHe HM-
NyJbChl TOCJAE HX YCHJEHHS MOTYT GBbIThb JIHOO HEMOCPEACTBEHHO
BBeIeHBl B omepaTuBHyl0 nmaMaTh DBM, nubo 3anucaHbl Ha mar-
HUTHYIO JIeHTY. B mocsiennem ciayuae BBOJ MaHHBIX B OllepaTuB-
HYI0 MaMATb NMPOHCXOAUT yXKe C MarHHTHOH JIEHTH C MOMOULBIO
NpPOCTO M KOPOTKOH MporpaMMul. YmpaBjeHHe paGOTOH caMoro
¢oTOBBOA TaK¥Ke OCYILECTBJSETCH NPOTPAMMHEIM NYTEM.

st Toro yToGE! BBECTH BCIO HEOGXOAMMYIO /IS NPOTHO3a Ha-
yaJbHYIO HHpopMauuio, Tpebyercs oObIYHO He Gosiee MHUHYTHIL.

Onnako ycrpoiictBo Tuna $oToBBOZa B paboTe 4acCTO OKa3bl-
BaeTcsl NOBOJIbHO HeHaleXHbIM. [leso B TOM, uTo Ha GyMmakHoIl
JIeHTe TejleTalina MOTYT HMeTbcs TpyOble CKJHKH, HeueTKHe Mpo-
OuBKH, HeGOJbIUNE Pas3pbiBbl, H BBOAMMAss HHMOpMauUMs HCKa-
xkaercs. [TosToMy BBOA HaHHBIX B MAaIIMHY c OyMaXKHOi TeJe-
rpaHON JEHTHl HeJIb3s CYUHUTATb HanboJsee COBepIUEHHBIM CHOCO-
6oM aBTOMaTH3allM{ BBOXAa. DBosee TOro, HCHOJb30OBAHUE TeJe-
Talima B KayecTse OJHOrO H3 3BeHbEB B LENH KOMIJIEKCHOH aBTO-
MaTH3auuu 00paGoOTKH MCTEOpOJOrHYecKoil nHpopmMauuu BooGie
MaJjoonpasnado. Beab ator npu6op, HEHCTBYIOIHI MO MeXaHHU-
YeCKOMY HpPUHILHNY MUIIylleid MallWHKH, paboTaeT MOBOJBHO

! Teneraiin mpejcraBasieT CcoGOil aBTOMATHYECKYIO MHIUYILYIO MALIHHKY,
paboraiollylo OT 3JeKTPHYECKHX HMIYJBbCOB, NepejaBaeMblX MO MPOBOAAM H.IH
10 panuo.
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MeJJIeHHO: AJs OTMeYaTKH 1 ThiC. 3HAKOB eMy TpeGyercs LeJblX
10 munyT!

Bonee namexuwsiM, GeccrniopHo, siBsfeTca BBOJL AaHHbBX B DBM
HEMOCPeJCTBEHHO C KaHAaJOB CBS3H.

B 3tom cayuae 3sJeKTpuyecKue HMIYJbChl, MepefaBaeMble,
CKaxeM, mo Tejserpady, cpasy NMOCTymaiOT Ha KakKOH-JHM60 HAKO-
nuTe]b, CBA3aHHbIN ¢ DBM (HanpuMep, MarHuTHYIO JIEHTY).

Pa6otel B atom HanpaBieHuu Beayrca cefiuac B CCCP u
CIIA. B nameit cTpaHe Ansl 3TOH LeJdH AOMXKHO INPUMEHSTHCH
Tak HasbiBaemoe GydepHoe onepaTHBHOe 3aMoOMuHAlCllee YCTPOH-
cro (BO3Y). K Hemy MoryT ObiTh moaxaiouens cpasy 16 rtene-
rpadubix kaHajgoB. Mapopmanus, nakonnennas na bO3Y, nona-
JlaeT Jlajee Ha MarHUTHYIO JIEHTY, KOTOpas yKe HemocpeICTBEHHO
ucmoJsb3yeTcs Mpu padoTe MaulHHbl. BBoX B aKCmiyaTalHIo Tako-
ro «6e3MexXaHHYecKOro» ycTpoficTBa BBOZA HaMHOTO YCKODHT aB-
TOMaTHYeCKYyI0 00paboTKy MeTeOpOoJIOTHIECKHX AaHHBIX M chena-
€T 3TH JaHHble §osee TOCTOBEPHHIMH.

ABTOMaTHYeCKOEe OMO3HaBAaHHE H PACKOJHPOBAHHE METEOPO-
Joruyeckux Ttejaerpamm. Mrak, MeTeoposioTHUECKHE TeJerpam-
Mbl — T€M WJIM HHBIM IyTeM — BBeJeHbl B MalluHy. Temepp HeoO-
X0OHUMO MX packoxupoBatb. OLHAKO mpexjge uem RoGparthbes 10
STOro, MallHHe NPHXOAUTCA MPOBECTH HEMAJYIO MOATOTOBHTENb-
HyIo pabory.

Bo-nepBriX, KaxX/1yl0 BBEAEHHYIO B MalIHHY TeJerpaMMy Hajxo
pasGuThb Ha TPYNINBI, COOTBETCTBYIOLIHE TeM, Ha KOTOpble ee MOA-
pasfensyu paHee, — Npu 3aKOAUPOBAHUM (Kaxkjas rpymma co-
JepKHUT CBefeHUs 60 O MECTONONOXKEHHH NaHHOH CTAHIUH, JIH-
60 o pesyabTaTtax HabGuiogeHuit). [ 3TOrO CAYXKHT ClELHANb-
HbIH mpusHak-curHasd. Ilocne pa3GuBKM OXHA Tpynma Teaerpam-
Mbl 3aHHMaeT OOBIYHO OTHEJbHYIO SIueHKYy MAIUMHHOH MmaMsTH.

Kasanoch GBI, Termepb MOMKHO NMPUCTYNHTb K PacKOAHDPOBAHUIO
tenerpamm? Ho atoMy Melnaer emte ofHO oGcrositenbeTBO. Jleno
B TOM, UTO METEOpOJIOrHMYeCKHe TeJerpaMmbl pa3HOro HasHade-
Hus (a3pOJIOTHYECKHE, THAPOJOTHYECKHe U T. .) KOJHPYIOTCS IO-
pasnomy. Iloatomy u mporpammbl, cayxamue B 9BM ansa asro-
MaTHYeCKOTO PAaCKOAHPOBAHHS TeJerpaMM, TaKkxKe IOJKHBI GbITh
pasubiMu. Iloka mallliHa He OmO3Hasla BHAA TeJerpaMMbl, OHA
«He 3HAEeT», KaKO# MMEHHO NpOrpaMMOil ed CleiyeT MNOJb30BaTh-
csi mas packopupoBanus. OTcioga poxAaeTcss M ouepefHast 3a-
1a4ya—Ono3HaBAHU e BULA TeJerpaMMbl.

s ono3HaBaHHA TeJerpaMM MallWHAa HCIIONb3YeT HaJHuue
B HHMX CNELHaJbHBIX I'PYNN— TaK Ha3blBaeMblX HIeHTH(HUKATO-
poB Hayana (T. e. TPYNN, CAYXKallMX NPH3HAKOM Haudajaa TeJe-
rpaMmbl), 1u00 MPOU3BOJHUT JIOTHYECKYIO pabOTy IO BhISBIEHHIO
BHYTpeHHell CTPYKTYpHI TesetpaMMBbl.

[Tocne omo3HaBaHMs TeJerpaMMbl HauMHaeTcs (B ciayyae He-
ob6xoauMocTH) ee packoduposarnue. Paccmorpum aspoo-
rayeckue TeserpaMMbl. B nmpouecce packoauMpoBaHus TaKoil Te-
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JerpaMmbl B namsith DBM dopmupyercs ee «Maker». B Makere
BCce pe3y/bTaThl HaGJIOJEHHH CTPYNNHPOBAHBHI MO YPOBHAM aT-
Moccepbl, T. €. CHayajJa HAYT NaHHble O JaBJEHHH, TEMIepaType,
BeTpe W T. I. Ha 6OJiee HU3KOM YPOBHE, IOTOM Ha CJlelyiolleM MO
BHICOTe M T. II. ¥YKa3blBaeTcsl B MakeTe W HHAEKC CTaHIUH, T. e.
opuLHaJbHO NPHUCBAaHBaeMblil eft HOMep, OJHO3HAYHO (UKCHpYIO-
wuit ee reorpaduueckoe moJoxkexuve. Ecau MHAEKC CTaHUMH Ma-
LIMHOM NoyeMy-1M60 He HaHOeH, TejerpaMMa BbIOBIBAeT M3
nanpHeluIell o6paGoTKHy.

COBOKYNMHOCTb MAaKeTOB, T. €. BCe ONMO3HAHHBle U PAaCKOJHpPO-
BaHHble TeJerpaMMel, o6pasyer B namsati OBM kak Gbl «MalluH-
HYIO KapTy», B KOTOpOH coOpaHbl BCe JaHHBIE, HeOOXOIHMbIe AJA
JajbHeHIlero aHaju3a M NPOTHO3a.

ABromaTtuyeckag  o6paGoTKa  MeTeOpOJOTHYECKHX  TeJe-
TpaMM — Ipollecc BecbMa TpyAoeMkuil. Beap B mnamsite OBM
HY>KHO BBECTH TPOMAaJHOe KOJHYeCTBO HH(pOpMAIUH — UHOTAA
dosee coTHH Thicsu KojaoB. IToatomy He Bcsikass 9BM npurogna
IAns Takoit pa6otel. IIporpammupoBaHMe 3ajzay no aBTOMaTHue-
cKkolt 00paboTKe TejerpaMM TaKXKe CONPSIKEHO C HeMaJbIMHi
TPYAHOCTAAIMH. DTH TPYAHOCTH BBI3BIBAIOTCS TIVIaBHEIM 00pas3oM
TeM, YTO NPHUXOJHTCA NpeABHAETb (M OTpaXKaTb B NporpaMmax)
HaJHyHe Ha NpaKTHKe GOJbIIOrO KOJHYeCTBa BCSIKOrO poja OT-
KJIOHEHHH OT NpelNHCbiBaeMbIX MeTeOpOJIOTHYeCKHMH KOAaMu
HODM.

Hanpumep, cpens mpocMaTpuBaeMblx TesJerpaMMm —MallMHe
MOTYT BCTPETHTbCS TaKHe, Y KOTODHIX HeT HAeHTHdHKATOpa Ha-
yaja, T. €. CIelHaJbHBIX KOAOBBIX TpYIN, YTBepXKAEHHBIX IJI%
odbuuKadbHBIX KOLOB. B aToM cayuae mporpaMMa ONO3HaBaHHA
pPacKOAUPOBAHHUA [OJKHA MpPeJyCMOTPeTb BO3MOXKHOCTb ONpeje-
JIUTb BUJ TeJlerpaMMHBl, ee HayaJo, ee AJHHY U T. II. IPH TIOMOLILHK
HEKOTOpPHIX APYTUX NPU3HAKOB (HampuMep, IO ee BHYTPeHHel
cTpykType). B mpoTuBHOM cayyae TenerpaMMa Tak M OCTaHeTCs
HeoO6paboTaHHOMH.

Bo3MoxHBI Takxke HETOUHOCTH M HCKaXKeHHs NpU KOAHPOBa-
HUM TeJerpaMM Ha CTaHLUHMAX M Nepejade HX MO KaHajaM CBS3H.
Tak, ogHu rpynmel HM c TOFO HM ¢ Cero MNpomajgaioT, B ApYyrue
MOTYT BKJHHHTbCA COBEDIUEHHO IIOCTODOHHHE 3HaKH H T. I
Huoraga omnGouHbiME OKasblBalOTCs 4yTh ju He 209% Bcex Tede-
rpamM. [Tostomy mo6as nporpaMma aBTOMAaTHYeCKOH 06pabOTKH
TeJlerpaMM  HHMKOTZa He CMOXKeT 00eCHeduTb HX MOJHOe
(lOOOE-Hoe) packoxupoBanue. Hexorophle e OTrpaHHYeHHs NpH-
XOMHUTCSl HajaraTh Ha NpoOrpaMMy CO3HATeJbHO, YTOOLL B omepa-
THBHBIX YCJIOBHAX ee pafoTa He 3aHHMaja CJAHLUIKOM MHOTO Bpe-
MEeHH.

CyuecTByoliiie onepaTHBHble NMPOrPaMMbl NO3BOJISIOT, OXHA-
KO, aBTOMAaTHYeCKH packKoxupoBaTb no 96% oGpaGaThiBaeMbIx
a3pOoJIOTHYECKHX TeserpaMM. Bcio 06paboTKy MallMHa BBIMOJHSA-
€T 32 HeCKOJIbKO MHUHYT. XOTS 3TO H He TaK MHOTO, HO 00beM HH-
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¢dopmanuu, nocrynawpuieir B Llentp c6opa AaHHbBIX, HENPepPBIBHY
yBEJHYHBAETCA, U €JHHCTBEHHBIM BBIXOJOM H3 MOJIOKEHHS CHy-
XKHUT JajibHellllee COKpallleHHe BpeMeHH, TpefyeMOro Ha aBToMa-
THYECKYI0 00paboOTKy TenerpaMm.

ITyTb K 3TOMY JIEXXHT Npex/Je BCero yepe3 ycoBepIUEHCTBOBA-
HHE CJOXKHBILUEHCS CHCTeMbl KOAUPOBAHHS H Nepelayd MeETeopo-
JIOTHYECKHX COOGIIEHHH.

[IpuBenem HekoTOpble TpeGOBaHHUS MO YJIYYLIEHHIO KOJIOB:
1) menecoo6pa3no mepefaBaTh MO KaHajaM CBS3M B NepBYIO Ouye-
pellb cooblLieHUsl, HeOOXOAUMbBIE MJs1 YHCIEHHOTO aHaau3a M Npo-
THO3a, T. e. CBeIEHHUS O 3HAUEHHUSAX NaBJEHHs, BeTpa, TeMmepary-
pbl, BJIAXHOCTH M T. I. Ha HECKONbKHX YPOBHAX aTMocdeph;
2) monXKHO GBITb CTPOTO OTOBOPEHO MeCTO KaXKAOH TPYMNIbl B CO-
o6IleHuy; 3) B cayyae OTCYTCTBHS KaKOH-JHOO rpymmsl HEAONyC-
THM NPOCTO Nepexoi B TEKCTe TeJerpaMMBl K CleRyIoLell Ipyn-
ne. CrnennasnbHble MPH3HAKH ROJIKHBI YKa3blBaTh Ha OTCYTCTBHE
I aHHBIX.

Tpyaxoctn no mepepaboTKe CyIIEeCTBYIOLIMX MeTEOpOJIOTHYEC-
KHX KOJZOB B GOJBIIOH CTENEHM CBSI3AHBI C TeM, UTO HMH IOJb3Y-
I0TCA B MeXAyHapoIHOM Macmitabe. 1o cBoeoGpasHHI A3bIK, Ha
KOTOPOM <«pa3rOBapHBAalOT» NECATKH ThICAY CBSI3HCTOB U MeETeo-
posoroB. OH CJI0XKHJCA JAaBHO M JaBHO BOLIEJ <«B NPHBBIYKY>
NpUYaCTHBIX K HeMy Jiofel. [TosaTromMy n3aMeHeHHs B 3TOM f3bIKe
HaJ0 BBOAUTb OYEHb OCTOPOXKHO M TaK, YTOOLI MPAKTHYECKU JIIO-
60it paGOTHHUK, COCTaBJSIOLINA HJAH PAaCKOLHPYIOUIUI Tejerpam-
MBI, ‘ObIJT 3HaKOM C 3THMH H3MEeHEHHSIMH U NPHBBLIK K HUM B CBOEit
noBcegHeBHOI onepaTuBHOH pa6Gore. Koneuno, mnpumger Bpems,
Korga Bcs paboTa IO KOJHMPOBAHHIO H PAaCKOZHPOBAHHUIO METeO-
POJIOTHUECKHX TeJlerpaMM OyAeT UEJHKOM BBIIOJTHATHCH MallH-
HaMH, HO MOKa 3TOTO HeT, JioOble H3MeHEHHUs] B sI3bIKe-KOJe JAOJ-
JKHBI CTaTb TaKOH XKe «a30yKOi», Kak U caM KOJ.

Hawm ocrasoch ocBeTHTb elile OJHH BONPOC, OTHOCALIUHACA K
aBToMaTuyeckoll o6paboTKe MeTeopoJioruyeckoit HHpopmanuu.
[Tocnie packoxupoBaHus TenerpaMM MOPSJOK HX C/AeIOBAHHA B
MaMsITH MallHHBI JOBOJIBHO NPOH3BOJIEH U ONpefessieTcsl Ipexje
BCEr0 pacnucaHueM INOCTYNJIeHHS IAaHHBIX C KaHa/loOB CBSI3H.
Yro6bl ynopsigounTh XpaHuMyio B IOBM uudopmauuio, namo
MPOBECTH ee AONOJHHTeNbHYI0 06pabotky. Ilomo6nas 3apmaua B
NPUMEHEHHH K a3POJIOTHYECKHM H CHHONTHYECKHM CTAHUHAM
ceBepHOro mosywapusi 6eina BoinonHeHa B CoBerckom Colose.
Tenepp uMeercss BO3MOXKHOCTb JOCTaTOYHO 3(deKTUBHD BHIAE-
JsiTb ¢ nomouibio DBM myxHylo MHDOpMAaUMIO NpaKTHYeCKH Ha
J1060#1 001aCTH CEBEPHOTO MoJywlapus. DTo mo3Bogser obecrme-
yuTh HauboJsiee CKOPBIH pacyeT aHaau3a (W Nporxosa) AJjs Jio6oii
yacty noayuapusi. Pellenne ganHO# 3ajauu mosie3Ho AJsi opra-
HH3AIlM{Y ONepaTHBHOTO OOCAyXuBaHUS HHGOpMaLMeli camoJe-
TOB, JeTAUIMX BIOJb 3aJaHHBIX aBHaTpacc, KopalJsel, cleayio-
I[HX OTIpeJesieHHBIM KypCOM, U T. I
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Mawmua nposoAut
«OOBEKTMBHLIA aHAAU3»
MeTeOPOAOTMYECKUX
oAev

Mpexnnonoxum Tenepb, YTO HaM Haxo pac-
CUHTATh UMCJEHHBIH NPOCHO3 3JIEMEHTOB MOTOABl, CKa)KeM, Haj
EBponoii u ceBepoM ATiaHTHueckoro oxkeana. Mereoposoruye-
CKHE TeJerpaMMbl yXe ONO3HaHBI, pacKOAMPOBAHBI U XPAHATCH B
naMaTy MawnHbl. CrnenuanbHas nporpaMMa BbIZaeT HaM BCIO HH-
(opMaLHIO O MOrofle Ha CTAaHUHUMX, JeXalluX B Npefeaax HHTe-
pecylollero Hac reorpaduyeckoro paiiora. Uto jgenath jganplue?
Benr cpasy paccuuThiBaTh NPOTHO3 MOTOABl  1IeJb3f: AJs 3TOTO
HCXOJHDLIC JaHHble JOJKHBl OBITh U3BECTHBI B Yy3J1aX peryasapHoOi
CeTKH TOUeK, a OTHIOAb He HAa CTAHLHMAX, Ype3BbIYAHHO HEpPaBHO-
MepHO pacnpele/eHHbIX 110 3eMHOMY IIapy.

Otcroma poxnaercs elile OfHA, «MOACOOHaA» 3axava: INPOHU3-
BECTH MepecyeT BCeX YHCJAOBBIX 3HAYEHHH HHTEpecyIolHuX Hac
MeTeOpOJIOTHUECKHX 3JIEMEHTOB CO CTAHUHIl Ha Yy3Jbl CeTKH. DTO
U eCThb B OObIYHOM NOHHMAHHUU OO BEKTUBHULLL aHaau3 Me-
TeopoJsioriueckux mnoJseil. HasbiBasi npoBenenHe Takoro axa/au3a
noaco6HOl 3agayelt, MbBl TIPOCTO UMEEM B BUIY, UTO aHAJH3 3TOT
HY>KeH He caM 1o ceGe, a JJs1 YHCJIeHHOTO mporHo3a. Ho meno He
Bcerja o6¢TouT uMeHHO TaK. OGbeKTHBHBIA aHANH3 MOXKET MUMETh
M CaMOCTOSITESbHYIO LIeHHOCTb, IOMOTrasi CHHONTHKaM pa3o0parTh-
csl B TeKylleil Morojge — MOTofe CErofHAIIHEro AHS.

CHHONTHKY B cBoeil MOBCeIHeBHOH paboTe TOXe MPOBOISAT
aHa/IU3 Pas3JUyYHbIX MeTeopoJorHyeckux moJell. iMess mauuble Ha
CTAHUUSAX, OHH COEAHHSIOT H3OJHUHHUSMH TOYKH C OJHHAKOBBIMH
3HAUEHUSIMH TOTO MJH HHOTO MeTeOpPOJIOTHYECKOTO 3J/1eMEHTa,
CTPOSIT KapThl pacnpejesneHds [aBjeHHs, TeMIepaTyphl, BeTpa
U T. II. IO 3eMHOMY LIapy.

ITouemy ke Takoil aHa/nu3 He HA3LIBAIOT 06BEKTUBHBIM? [leso
B TOM, YTO CHHONTHKH PYKOBOACTBYIOTCAI B CBOeil paboTe JHYHO
HaKONJIEHHbIM OIBITOM, NMpodeccCHoHaJbHBIMH HaBbIKaMH. A OT-
Cloa poXpuaeTcs OTJHYMe KaK caMHX aHAJM30B JAPYTr OT ApYyra,
TaKk ¥ NMPOTHO30B, OCHOBAHHBIX Ha 3THX CyOBEKTHBHO INPOBeMeH-
HBbIX aHdnH3aX.

Brlo moacuuTaHo, YTO NPOTHOCTHYECKHEe KapTH, I[OCTpPOeH-
Hble HA 3 CYTOK BHepej IO NaHHbIM Pa3JIHYHBIX aHAJlH30B, MOTYT
ObITb aGCOMIIOTHO HEMOXOXKHUMH APYr Ha apyra! A 3To coBeplueH-
HO HejfomycTuMo. HexenartenbHa TakXke U MeLJIHTENbHOCTh CHU-
HONTHYECKHX METONOB aHa/u3a: ecJH HYXKHO MpOaHaJU3UpPOBaTh
GoJIbIIYIO CepHI0 KapT MOTOABl y MOBEPXHOCTH 3eMJM M Ha He-
CKOJIBKHX BBHICOTaX, Ha 3TO YXOAMT 00blYHO 2—3 yaca u Gosee.
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Bor mouemy pasBuTHe MeTOXOB OGBEKTHBHOTO, HYHCJEHHOTO,
aHa/luM3a He TOJbKO CTaJO HEOOXOAMMBIM 3BEHOM B LeNH KOMI-
JIEKCHOH aBTOMAaTH3allMM CJYXKOBI MOTOABI, HO W NpHOGpesno ca-
MocTosTe bHbIH HHTepec. Hla uem iKe ocHOBaH OGBEKTHBHBIN
aHaJIi3 METEeOPOJOTHYECKHX MOJeH?

Paccmorpum rtakoit mpumep. [Jonyctum, uyto 20 saHBaps
1967 r. 1o orpomnoit akBatopun CeBepHOH ATNAHTHKM CBeJEHHS
06 aTmMocepHOM JHaBJEHHH HaJHU TOJbKO HECKOJbKO CTAHUHUIL.
Kak BoccraHoBuTh moJie JaBJleHHs B y3Jax KBaJpaTHOH CETKU
TOYeK, OTCTOSIIUX ADPYT OT Apyra Ha CPaBHHUTE/NbHO Majioe —
oxosio 300 Kx — paccToAHHe?

IlpenmonoxuM, 4TO cpefu NpHUIIEALIHNX CCOOIIEHHH He ObLIO
HH OJHOroO, rie Obl 3HaueHHe HaBieHHA OblIo Gosblle Prpr U
MeHblIe P mn . C TOMOLIBIO CPABHUTEIBLHO MPOCTEIX GOPMYT MOXK-
HO NPOU3BECTH MepecyeT 3HAUEHHUH JaBJeHHS C HAIUUX CTaHUUH
Ha y3JIbl CeTKH, MOJIOKUB B OCHOBY pacCTOsSIHHE KaXJOro y3ja OoT
TOH uau uHOM cTanuuu. UeM O/niKe y3ea K CTaHLUH, TeM OJHKe
¥ 3HayeHHe NaBJeHHS B HeM OyAeT K 3HaueHHIO JaBJeHHS HA
cranuuu. OueBHIHO, DU 3TOM, YTO HU B OJHOM H3 y3JIOB He OKa-
XKeTcs faBienue Gonblie Pmax ¥ MeHblIe Pmyn .

3T1o HoBOMBbHO QOpMasbHBIA MOAXOMN K 3ajaye, HO OH YacTO
JaeT HelsoXHe pe3y/abTaThl. Jpyrofi BO3MOMKHBEI MOXOM OCHO-
BAH HAa 3HAHMUHM CTAaTHCTHYECKMX 3aKOHOMEpHOCTell B CBOMCTBax
MeTeOopOJIOTHYECKUX MOJeH.

Onun pas ycTaHOBHB TaKHe 3aKOHOMEPHOCTH, CKaxKeM, /s
NOJIST AaBJEHHS, MBI MOXKEeM NPHMEHATb HX K KaXKJOH KOHKDETHO
CHTYallWH, TaK XKe KaK U B NpeAbIylleM MeTOJAe, IOJb3YsCh
crporumu popmynamu. [TogoGublil MeTox, paspaGoTaHHblil y HAC
B CTpaHe NOKTOpoM ¢u3uko-mareMatuyeckux Hayk JI. C. Tangu-
HBIM, YCIEIIHO NMpPHMEHSAETCS B ONEepaTHBHOH NPOTHOCTHYECKOH
cayxobe.

Oka3blBalOT MOMOIIL HMCCJIEJOBATENI0 M CBEJEHHS O MHOro-
JIETHEM, KJIHMaTHYeCKOM pacnpeieJeHHH NaBJEHHS HaJ pasJny-
HBIMH 06J1aCTSIMH 3eMHOT0 1Iapa. Y4ecTb «KJIHMaT» NpPH pacuerax
MOXKHO Takxe Ha ocHoBe GopMya. B Hamewm ciyuae, nanpumep,
Mbl MOXKEM HCNOJb30BaTh K/JIMMAaTHYeCKHe JaHHBle O pacrnpepe-
Jgenun armocdepHoro nasieHus Hajy CeBepHoit AT/NaHTHKOH B
suBape Mecsine. OueHb «J0OBEpPATh» KJAUMATy, ONHAKO, HeJAb3S,.
TaK Kak NOrofa Ka)XJAOro JHfl MOXeT 3HAYUTeJbHO OT HEro OT-
auiatecad. M ator dakr Haxoaur orpaxeHue B Gopmysax.

JonyctuMm, HakoHen, yto 19 suBaps, T. e. AHeM paHblie, CO-
oGmeHnnst 06 arMmochepnom nasiennu Han CesepHoll ArianTu-
KO#l moctynmuau ¢ 6dabluero yucia craHuui. PaccuuraB uncaen-
HBIH MPOTHO3 Ha CYTKH, MBI MOJIYYHM OXKHdJaeMOe, BIIOJNHe HOCTO-
BepHOe pacnpejenenue jaBjienus Ha 20 auBapa. DTo pacnpele-
JIeHHe TaKXKe MOXKeT BOHTH COCTaBHOH 4acCTbi0 B HCKOMBIl aHa-
nu3 nonst pasnenns Hajx CesepHoil AtmanTukoit 20 sHBaps.

CoBoxkynHoCTb (hOpMa/bHBIX MPU3HAKOB, CPeAHHX, CTATHCTH-
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4€CKMX 3aKOHOMEDHOCTeH, KOTOpble OTpa)KaloT CTPYKTYpy MeTe-
OpOJIOTHYECKHX MOJIeH, a TakKKe JOMOJHHTEJbHBIX BJIHSHHH, BHI-
paxKamWuxcsi CTPOTO C MOMOLIBIO ompejesneHHbX ¢opMy, o6blu-
HO W BXOIMT B MOHATHE TOTO, 4TO OGBHEIUHSIOT NMOJ Ha3BaHHEM
OGBEKTUBHBII aHaJHu3.

CyliecTByeT HeCKOJbLKO METOIOB, HECKOJNbKO MOAXOJAOB K 3a-
Havye 00OBEKTHBHOTO aHa/NH3a, H B KaXXJIOM Clydyae COOTHOLIeHHe
TIepEUHCTeHHbIX (aKTOPOB MOKET GBLITh pa3JHUHbIM.

st Hac BaXKHO OXHO, a MMEHHO, YTO JIIOGOH MeToJ OGBEKTHB-
HOTO aHaJ/Ju3a mpeArnoJiaraeT pacyeT MO COBEPIIEHHO OIIpejeJseH-
HBIM, H3BeCTHBIM 3apaHee (GopMysaM, a MO3TOMY JIMIUEH KaKoro
Obl TO HH OblIO CyObeKTHBH3MA. KoOHEYHO, MHOTOJNETHHH OMNBIT
CHHONTHUKOB U TO, YTO OHM B CBOeH paboTe HCMOJb3YIOT 3aUacTyio
Takue (GaKToOphl U B3aHMOCBSI3H, KOTOPbIe elile He MOALAIOTCA TOY-
HOMY MaTeMaTHYeCKOMY y4eTy, MOXeT MDHUBOJAHTb M K JYYLIHM
pedysabrataM. OfHakKo OOLIeNPU3HAHO, YTO METOAbI OGHEKTHBHO-
ro aHa/JM3a MeTeOpOJIOTHYECKHX IOJell He YCTYyNMaloT CyGbeKTHB-
HBIM, cHHONTHYeckKHM MerojaM. IToaToMy oHu Bce GoJbllle BXOZAT
B TIOBCEJHEBHYIO ONEepPaTHBHYIO NPAaKTHKY.

KpoMe mepecuera (HHTepHOAsILHMM) 3HAUYeHHH METEOPOJIOTH-
YeCKHX 3JEeMEHTOB CO CTAaHUUH B y3Jbl pPery/aspHO#l CeTKH, 06mb-
eKTHBHbII aHa/Ju3 BK/AIOYaeT B ce6f U Takylo BaxKHylO 3ajauy,
KaK COIJIACOBaHME MHoJiefl pasyiMYHBIX METEOPOJIOTHYECKHX aJe-
MeHTOB. OHa BO3HHMKAeT NMOTOMY, YTO B IPHPOJE 3TH MOJs CHIbHO
CBSI3aHBI MexXJy co6ofi, BAMAIOT ApYyT Ha Apyra. M Hakowen, ele
OJHa YyacTb 00bEKTHBHOTO aHa/lH3a — 3To OGHapyKeHHe, oTGpa-
KOBKa M HCIpaBJeHHe OLIHOOYHBIX JaHHBIX HAOJIOAEHHH, COXep-
XKallUXCAd B METEOPOJOTHYECKHX TeaerpaMMax.

Bce aTu 3amaun TakxKe pellaloTcs MAalIMHOM IO CTPOTO OmNpe-
JeJleHHBIM (GopMyJsaM; TONBKO KOrja OHH OYyAyT BHINOJIHEHHI,
MOXXHO HayHHATb pacyeT YHUCJIEHHOro IPOrHo3a.

Hnsa kakux paloOHOB 3eMHOro Iapa OGBeKTHBHBIA aHAJH3
OKa3blBaeTcsl HauMeHee yNayHbIM? EcTecTBeHHO, AN TeX, OTKyZa
NMOCTyImaeT MaJjo MeTeopoJorHuecKol HHGoOpMauHH, T. e. JIas
TPYAHOJOCTYNHBIX TOPHBIX DAMOHOB, AJsT OKEaHOB M MaJoOHace-
JIEHHBIX NYHKTOB.

KoHeuHO, moJIeTHl MeTeopOoJIOTHYECKHX CIHYTHHKOB B CKOPOM
BpeMeHH HeCKOJIbKO NposICHAT KapTuHy. Ho u aTux Habmomenuit
BCe paBHO OynerT HemocraTouyHo. Heo6xoaumo cmocoGCTBOBaTh
pacUIMpeHHIO CeTH MeTeOpOJIOTHYECKHX CTaHLHH.

K npoGneMe pa3MelleHHss HOBBIX CTAaHUMiI HaGJIIOJeHHS 1O
3eMHOMY LIapy MOXKHO NMOJOHTH TeopeTHueckHM nytem. M na mo-
MOIb 31eChb CHOBA NMPUXOAAT JEKTPOHHbIE BHIUMC/IMTE/NbHble Ma-
wyHb. OXHH M3 TaKUX TEOPETHUECKHX METOJOB, MPeAJIOXKEHHbIN
HokTopoM (¢usuko-matemaTHueckux Hayk C. A. Mamrkosuuem,
3aKJ/I04aeTCs B clefyloLleM.

IIpexkae Bcero MalIMHOM pAaCCYHTHLIBAETCSl pachpefeleHHe
CpeJHHX TeOpeTHYECKHX OLIHOOK OOBEKTHBHOIO aHaau3a II0 3eM-
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HOMY LIapy M CTPOHTCHA KapTa 3TUX oWHGOK. OHa oTpaxkaer cre-
neHb HEPAaBHOMEPHOCTH CYIIeCTBYIOLIell B HACTOfllee BpeMs ceTH
TTaHUHMM: TJAe MeHbllle CTAHIUMH, TaM BeJHYHHA OLWIHOKH B cpen-
HeM OoJsbllle. B Tex Toukax kapThl, e OIIHMOKH aHanu3a MaKCH-
MaJIbHBI, MalllMHA YCJOBHO paccTaBjaser HOBBle craHuud. Ilocie
3TOr0 ONATb PacCYUTBIBaeTCs KapTa OWIHGOK, HO yKe C YYeTOM
BHOBb «IIOCTaBJIEHHBIX» CTaHUMN HaOmomenusa. Ha 3toit HOBOK
KapTe B TOYKAax ¢ HaHOOJbLIMMH 3HAUEHUAMH OWIMGKM MallMHA
ONATb «PACCTaBJAAET» HOBble CTAHUUU. TakKHe «TYpbl» paccTaHOB-
KM BCe HOBBIX U HOBBIX CTaHIHH NMPOJOJIKAIOTCA IO TeX NOp, Mo-
Ka cpeiHssl MO Bcell KapTe TeopeTHyeckass oOHOKAa HIM MakCH-
MaJbHas TeopeTHUecKas OMKOKA He CTAHET MeHbllle JOMYCTHMBIX
3HayeHuH, HanpuMep, oKaxkeTcsi OJH3KO K NpuHOOpHOH omubKe
HaGJIo e HU .

Pacuersl mokasanu, 4yto AJsT yAOBJNETBOPEHHS 3aNpOCOB aHa-
Jin3a ¥ NPOTHO3a NOTOoJbl [0 CeBEPHOMY MNOJYIIapHio HaJo pac-
CTaBUTb OKOJO 150 HOBBIX CTaHUMH HAOMIOJEHHA.

Tak ¢ momouipio 3BM yaaercs moJjoliTu K 3TOMy BaKHeflle-
MY IJs BCeH MeTeOpOJIOTHH BONpPOCY, NpPHYEeM MOAOHATH, MO CYTH
Aena, kubGepHeTHueckuM myreM. MammHa cama ompefensier, Kak
06J1eryuTh 3aa4y N0 pacyeTy aHaJM3a M NPOTHO3a MeTeOPOJOrH-
geCKUX INoJeH, KOTOPYIO el BHOCJeNACTBHH NPHAETCS BBIMNOJHATD.

Mammua paccunTeBaeT
ITPOTHO3
METEeOPOAOTHUIECKHUX
IoAev

Haxkonen, Bce 3ranbl, NpeAlIecTBYIOLLHE
COCTaBJIEHHIO NPOTHO3a, NpofigeHsl. Mbl NOAOIIIK K OCHOBHOMY
3BeHY B TOM llemH, N0 KOTOPOil IABHXKETCH METeopoJIorHYecKast UH-
dopmauusi, —K OnNepaTuUBHOMY HUCLEHHOMY NP O2HO-
3y. 3mech HeT HeOOXOAMMOCTH ONMHCHIBATH TeOpETHYECKHe MoJe-
JM, KOTOpble KaalIyTcs B OCHOBY ONEPATHBHBIX YHCJEHHBIX MPOT-
HO30B, HJIH pacyeTHble CXEMbl, IPUMEHAIOIIHEeCS AN  pelleHHs
nporHoctuueckux 3agay. O6o BceM 3TOM YXe TOBOPHJIOCH B
nepBoii rnase. HaM ocrasnoch paccka3aTb 00 OpraHH3alMOHHOH
CTOpOHe Jesa, O TeX Mpoleaypax, KOTopble IMPHXOMUTCA BHINOJ-
HATb NPH HeNOCPeICTBEHHOH peaju3alunH ONEPAaTHBHOTO MPOTHO-
3a Ha DBM. 3ech Ke MBI KOPOTKO pacckaKeM O COCTOSHHH olle-
PaTUBHON CJyXKObl YHUCAEHHBIX MHPOTHO30B METEOPOJIOTHYEecKHX
noJeit B pasHbIX CTPaHax 3eMHOro Iuapa.
ITpexne Bcero, MOABLITOXKHM, K YeMy Ke CBOIHTCA peasu3a-
UHs YHCJEHHOTO NPOrHO3a B ONepaTHBHBIX YCAOBHAX NMPH pasHOH
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CTeMeHH aBTOMAaTH3aUUH TOATOTOBHUTENbHBIX NMPOLECCOB B 06pa-
6O0TKe METeopOJIOTHYEeCKOH MH(bOpMaLHH.

I cragus aBroMatu3auuu. ABTOMAaTHYeCKOii o6paboTKu Tene-
rpamm, nocrynaioliux B LleHTp c60pa MaHHBIX 1O KaHa/jaM CBf-
3y, emle He Tpou3BOZHTCA. OOBLEKTHBHBIA aHaJH3 METeopOJIOTH-
yeCKHX IOJeH TaKXKe OTCYTCTBYeT. DTy CTaJHIO AaBTOMAaTH3alHH
MOXHO Ha3BaTh HauHu3uleifl. CoGCTBEHHO aBTOMAaTHYeCKH pac-
CUMTHIBA€LCA TOJABKO CaM [pPOTHO3 METeOpOJIOTHYECKHX MOJeH.
Bce npeaBapuTesbHble 3TaNbl NOATOTOBKH NAHHBIX JJISl IPOTHO3a
BBIMOJIHSIIOTCST «BPYYHYIO».

Bo Bcex mMpOrHOCTHYECKHX LEHTPaXx MHpa aBTOMaTH3alHUA Ha-
yaJjach HMEHHO € pPacyeTOB CAMHX NPOTHO30B, a He C aBTOMaTHye-
ckoit o6paboTku mocrynalolileii nepBuyHoil naopmauuu. B pane
NPOTHOCTHUECKHX YYpexAeHUil paboTa MO COCTaBJEHHIO Omepa-
THBHBIX UHCJCHHBIX IIPOTHO30B NOKA TaK H lle BBIXOJHUT 3a paMKH
3TOrO 3JTala.

[Tpu nmaHHOW cTemeHW aBTOMAaTH3alMHU peasNbHYIO ONepaTHUB-
HYIO LIeHHOCTb HMeeT pacyeT 10 CPAaBHUTEJNbHO NPOCTHIM MPOTHOC-
THYECKHM CXe€MaM H K TOMY ’Xe I/ OueHb He(O/bINOH TeppHTO-
puu. Takum MoxeT. OblTb, HampuMep, MNPOrHO3 [aBJIEHHUS Ha
cpenneM yposue Tponoctepsl nasi CeBepHo#t Atantuku, Esponb
u espomeiickoit yactu CCCP. JlaBaTh Ke onmepaTHBHBbIA MpOTHO3
Ha HEeCKOJbKHX YPOBHAX M [/ BCETO CeBepHOTO moaywapus (u
TeM GoJlee BCero 3eMHOTO IIapa) 34ech C TOUKHU 3peHHsT pacxXomy-
€MOr0 BpEMEHH IPOCTO HEBO3MOXKHO. DTO 0COGEHHO BaxKHO, eCJH
NpOrHO3 Jaercsl He GoJiee YeM HA OJHH CYTKH: TOrZa NpPH MOArO-
TOBXe IOpOr OYKBaJIbHO KaxXAblil uac.

Il crapgua aBromarudauuu. Xors aBTOMaTHYeCcKOH 06paboTKH
JAHHBIX TNO-NIpeKHEeMY HeT, HO YKe MPOH3BORHTCH OObEKTHBHBIN
aHa/u3 MeTeopoJIOTHYeCKHX MoJell. B c¢Bf3M ¢ aTUM BpeMs mOfA-
TOTOBKH K ONMEpPaTHBHOMY pacuery MpOrHo3a 3HAYUTENbHO YMeHb-
maetcs. Tenepp yKe He Haflo XKJaTb pacyepuYeHHBIX BPYUYHYIO
kapT. [lonyuuB TenerpaMmel, o1neyaTanHble B BUAE MeTEOPOJIOTH-
YeCKHX KOIOB, BBLINHUCBIBAIOT H3 HUX B ONpefieJIeHHOM MNopsAnKe
HeoOXOAHMble IJA MPOrHO3a UCXOAHble NaHHble (T. e. pakTHyec-
KM PacKOIHPYIOT BPYUHYIO He BCe H He BCIO TeJerpaMMy, a TOJb-
KO Ty ee 4acTb, KOTOpas morpebyeTcss AJs Mporx€osa), nepdopu-
pywor ux u BBogAT B OBM. Ilo 3TuM JaHHEIM, NpenCTaBASIOUIAM
€060l COBOKYNHOCTb 3HAUEHHH METEOPOJIOTHUECKUX 3JIEMEHTOB
Ha CTAaHUMsX, MallHHA caMa MojydaeT JaHHble B y3/ax pery:
JSPHON CETKH TOUeK, a IIONYTHO KOHTPOJIHPYET HX H COTJIacyer
MeXay coGoil (T. e. MPOBOJUT OGBEKTHBHBIN aHANH3).

B HekoTOpbIX IPOTHOCTHYECKHX LEHTpax aBTOMAaTH3alust
MOATOTOBKH NAHHBIX JJs pacyeTa ONEPATHBHBIX YHCJEHHBIX
NPOTrHO30B JOCTHI/Ia HMEHHO 3TOH CTamuu.

Il cragus aBromarusauumu. B sKcosyarauuio BBegeHa He
TOJIbKO IpOrpaMMa OGBEeKTHBHOTO aHalu3a, HO H Imporpamma as-
TOMaTHuecKol 06paGoTKU TejgerpamMM. B aTom ciyuae Tejerpam-
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MBI BBOAATCA HemocpeAcTBeHHo B OBM (nanpumep, uepes ¢orto-
BBOI). Bce ocranbHOe genaer maludua.

B Coserckom Coroze, CIIIA u psige APYrux CTpaH 3/eMEHTH!
STOH «HaWBBICIIEH» K HACTOAIEMY BpeMeHM aBTOMAaTH3aLHH YHKe
BBeJeHbl B JeiicTBue. [lo cpaBHeHUIO ¢ NMepBbIM H3 MepeyHCIeH-
HBIX 3[1eCb 3TaNoB BpeMs NMOArOTOBKH JaHHBIX K MPOTHO3Y COKpa-
umaercs Ha 4—>5 yacos.

Kax ToJabKO BBHIMOJHEHBl BCe [MOArOTOBHTEJIbHBIE OMNEpaluH,
MalllMHa NPUCTYNIaeT yXKe HemocpeJICTBEHHO K pacyery Ipor-
HO3a.

ITepex Bamu GosibLIOH MPOCTOPHBIN 3a71. B  pasHbIX KOHLAX
€ro pasMecTH/IHCh MeTajjuyeckde WKadbl: 3TO «MUTAHHE» MZ
LIMHBL, CJOXKHBIE aBTOMaTHYyeckHe NPHOOPHI, npeobpasyiollHe Ha-
NpsIXKeHHUsi, NoJaBaeMble U3 BHEUIHEH CeTH, B Te, YTO HYXKHBl Ma-
wuHe. B 1pyrux mwkagax — oCHOBHOe xpaHu/ulle HHpOpManuH,
onepaTuBHasg NaMsATh MalIMHBL. PAJOM — BHeLIHHe HaKONHUTeJNH:
MariuTHble GapaGanbl U JeHTH. [locpeaune 3ana — mysabst yn-
pasienns MawuHOi. K HeMy MoJBefe€HO MHOXECTBO IepekKJaioya-
TeJeH; NeCATKH JaMIO4eK CHTHaJH3HPYIOT o paboTe MaIIHHBL
¥npasaser pacueraMu oAuH yesosek (omepatop). Ou cBOGOZHO
«yHUTaeT» Ha MyJbTe BCe, YTO 3aHHTEPECYeT ero B TAMHCTBEHHOM
JUISl TOCTOPOHHEro NMepeMUTHBaHuu namnoyek. Ou BUIUT, K KaKoO-
MY 3Taly pacyeToB NPHCTYNMU/Ia MallWHA, 3HAET, CKOJIbKO BpeMe-
HU eil ellle OCTaeTcsl CUHTATh.

Hns obneryennss paGoThl omepaTtopa Ha YNpaBJSIOLIHUI NYJbT
€ TMoMolLlbl0 HaGopa KJaBHLI MOXKHO BBIBECTH COAEpPXKUMOE Ka-
KOU-1160 siueliKM onepaTHBHOH MaMATH MaUIMHBL. DTO I03BOJSIET
KOHTpOJNIHpOBaThb XOX BCell pa6orTel. [IpUNMOMHHM: YHCHEHHBL
TIPOTHO3 BCerja CuuTaeTcs LlaraMy 1o BpeMeHH, Ha 1 uac Bnepef,
notoM Ha 2, Ha 3 yaca U T. A. Tak BOT, OGBIYHO HA IYJbLT BHIBO-
IHUTCS CUEeTYHK Yucaa Iraros mo BpeMmenu. Oneparop ciegurt 3a
HHUM: Yepe3 paBHOMEpPHble IPOMEXYTKH BPeMEHH Ha CYETUHKe 3a-
ropaioTCcsl HOBble KOMOHHALMU JaMIoueK. DTo MOc/ef0BaTeNbHble
yucna 1; 2; 3 u 1. n. Ilpexparuioch HapacTaHue 4YHCes Ha CyeT-
yyKe — 3HAYMT, 4TO-TO He Tak. Ecam aTo ciyvaiiHblit c6oit B pa-
00Te MalIMHBI, ONEPAaTOPy JAOCTATOYHO HAXKaThb HA NYJbTe OLHY-
IBe KHOMKH, H CYeT BO30OHOBHTCA YyXKe B HOPMAaJbHOM peXHMe.

Ho OwniBaloT um apyrue, Gosee TpeBOKHble NMpH3HAKUH. Bupyr
MUTaHHe JaMIIOYeK Ha IyJabTe MOJHOCTbIO IpeKpalllaeTcss U 3aro-
paeTcsl cllelHaqbHas KOHTPOJbHAfA JaMmoyka. DTO CHTHaJ aBa-
puu. Mnorma oH cBuZeTeNbCTBYeT O CepPbE3HBIX HemoJajKax B
MamuHe. He uckiaioueHsl ciyyay, Korga Ha HEKOTOpOe BpeMs Ma-
wrHa BooGLle BbIGBIBaeT U3 cTposi. Uro ke Torga Aejatb?

He HyXHO, KOHeYHO, [yMaTb, YTO <«CepPbe3Hble HemoJiaxKu»
©3HAyaloT YTO-TO YXKACHOE: CKaKeM, YTO pPAa3BaJHJCH Ha 4YacTH
MarguTHbll 6apadaH WIH NPOH3OLIIO KaKoe-TO CTpalIHOe 3aMbl-
Kanue. HeT, 0151 OCTAaHOBKM MAaUIMHBI JOCTAaTOYHO HHOrAA, YTOGH
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BBILJIA U3 CTPOSI ONHA-eAUHCTBEeHHAs suefika namaTtu! Ho u 30—
HeJjonmycTuMas Bellb. Belp mporHo3 paccuuTHIBAETCS ONEpPATHB-
HO, OH J0JKeH ObiTh BPY4eH NOTpeGHTeJI0 TOYHO B CPOK.

B nonoO6HBIX c1yyafx B KPYNHBIX NPOTHOCTHYECKHX LEHTpax
00BIYHO TMpefyCMaTpHBaeTCs BO3MOXKHOCTb NYOJHPOBAHHS cyeTa
Ha ppyroii mamuHe. Tak, B CIIIA p aBapuHHBIX ciayuyasx, KOTAa
OCHOBHAsl MalllMHa, Haxojfulascsa B HauuoHanbHOM MeTeopoJo-
THYeCKOM IleHTpe B Bamuurrone, oTkasbiBaeT, pacyer OnepaTus-
HOTO TIPOTHO3a MPOM3BOAMTCS Ha apeHAyeMol MallHHe bBiopo
CTaHAApTOB CIH/E, NpHYEM AJIs1 Mepefayd HYXKHbIX HJf MPOrHO3a
JaHHBIX HA 3Ty MamuHy U3 HanuonaipHOro METEOPOJOTHYECKOTO
IeHTpa M 0GpaTHO HCIOJb3yeTCsi aBTOMaTHYecKas pajuopenei-
Hasl JIMHHUS.

Ecnu Xe MamuHa MOJMHOCTBbIO HCIIPABHA W pacyeT IPOrLHosa
IpOTeKaeT HOPMaJIbHO, OT Oneparopa TpeGyercsl TOJNBKO CJIEIHThb
3a paGotoit MamuHb. OnepaTuByble NPOrpaMMel OGBIYHO TMOCTPO;
eHbl Tak, YTOGHl Bce MepexoJbl MeXAY Pa3/JHYHBIMH TanaMu pac-
yera MpOM3BOJMJHCH aBTOMarHyecKH. Kak npasuio, B 60abLINB-
CTBe CJyyaeB pacyeT NMPORHO3a NMPOHCXOAUT Ge3 BCAKHUX cOoeB U
aBapHil.

CoBpeMeHHble METOIbl YHCJIEHHOTO MPOTHO3a MOTOAHI BHEJpe-
Hbl (MJIM BHEJApPSAIOTCS) B ONEPaTHBHYIO NPAKTHKY yXKe GoJee ABYX

mecsatkos crpaH. Cpean nux CCCP, CIIA, lllsenus, fnoHus, A--
raus, Opaunus, Hopserus, Uexocnosakus, [Toasita u ap.

B CIIA onepaTtuBHas pa6oTa Begercs Kak B HaluonanbHoM
MeTeoposiornueckom uentrpe Biopo morogw CIIA (HMLL), rak u
B METEOpOJIOTHYECKHX CAYykKO0ax BOEHHO-BO3AYLIHBIX CHJ, BOEHHO-
Mopckoro ¢Jgora u rpaxaasckod asuauuu. Mexnay HMIL u Bo-
€HHO-MOPCKHM MEeTEeOpOJIOTHYeCKHM LEeHTPOM HMeeTcs OBICTpQ-
JeHCTBYIOLAsl JIMHHS CBSI3H, IO KOTOPOH MeTeopoJrHueckas HH-
dopmanus, nocrynusmas B HMIL k Havany pacuera omeparua-
HOro IpOTHO3a, mepejaercs B mopsjike oO6MeHa B BoenHo-mop-
ckoit nentp. B HMILI ycraHoBneHa oxHa u3 HamGoJiee coBeplieH-
HbIX cepuitHbix MamuH — MIBM-7094 (200 Tvic. onepanuit B ce-
KyHay). C yueToM pasBeTBJIEHHOH CHCTEMBI aBTOMAaTHYECKOH 06~
paboTKH MeTeopoJruyeckoil MHGOPMALUH MaLIMHA I103BOJSET
MoJy4yaTh NPOTHO3bl B JOBOJbHO KOPOTKHE CPOKH. Tak, mpOrHo3bL
A/sl CeBePHOTro MoJymapusi GLIBAIOT TOTOBHI IS MCIOJb30OBAHHUS
yepe3 7 yacoB Moc/e CpoKa HaGJI0/leHHil, a POTHO3BI 1JIsl TeppH-
topuu CIOA — yxe yepes 2,5 uaca.

Bospluas onepatuBHast paboTa Mo YHCAEHHBHIM MPOTHO3aM Be-
zercsi B IlIBenun. 371ech OHa COCPENOTOYEHA B ABYX LEHTPAxX: B
[IIseackoM ruzpoMeTeoposIOrHyeckoM HHCTUTYTe B CTOKrosibMe H
B BoeHHOM MeTeopoJIOTHYECKOM LeHTpe.

PasBepThiBaeTcst omepaTuBHas pabota u B SInoHuw, rie B an-
peae 1959 r. nmpu SInmoHCKOM METEODOJIOTHYECKOM areHTCTBe GBI
ocHoBaH Boluucaurenpublii nenTp. Cepbe3Hoe BHMMAaHHe B CBOUX.
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NpOTHO3aX SNMOHUBI YAEAIOT TPOIHBIM aTMOCHEpHBIM BUXPIM—
taibyHaM.

B Hauefi ctpaue mepBoe NPHMeHeHHe UHC/IEHHBIX METOJOB K
IPOTHO3aM IMOTrOAbl (IOJNTOCPOUHBIM) OTHOCHUTCH ellle K 1947—
1949 rr. OnbITHBle pacyeThl KPATKOCPOUHBIX YHCJEHHBIX NMPOTHO-
308 HavaJjHuch B 1961 r. C 1963 r. B GuiBwiem Llentpanbuom HH-
CTHTYTe INPOTHO30B TOJIHOCTBIO OTMEHHWJIH COCTaBJieHHe IeJIOr0
pAfa NMPOrHOCTHYECKHX KapT CHHONTHYeCKHM MeToxoM. Mx pac-
yeT cTaJ NMpou3BOAMThCA Ha DBM Muposoro Mereoposoruuecko-
ro LeHTpa.

B 1966 r. LlenTpanbHblit HHCTUTYT NpOrHO30B 1 MHpOBOIT Me-
TEOPOJIOTHYECKHH HeHTp OblM OOLEeJHHEHB B OJHY OpraHuia-
uui0 — [HApOMeTeOpONOTHYECKHI HayuyHO-HCC/IEL0BATENbCKUI
netp CCCP (T'mppomeruentp CCCP).

OnHo u3 BaxkHefIUMX HamnpaBieHHH pa6oOTel [ HIPOMETLEHT-
pa— YHCJeHHble METONbl MPOTHO3a. 3a MocJefHHe TOALl B onepa-
THBHYIO NpakTHKy ['mapomeTiienTpa Gblo BHeApeHo GoJsee le-
CATKAa CXeM YHCJEHHBIX JOJTOCPOYHBIX U KPaTKOCPOUHHX MpPOTHO-
30B. TosbKO MO KPaTKOCPOYHBIM IIPOTHO3aM €XKeJIHeBHO paccuu-
ThiBaetcs 1o 50 pas3auMuHBIX Kapr.

UucneHHble MpOTHO3bl, paccyuTeiBaeMble B ['mapoMerueHTpe
CCCP, 0ka3sbIBalOT HEOLEHHMYIO YCJAYry KaK CHHONTHKAM, TaK H
JIOASIM pa3HooOpa3HeflllnX crelyaJ bHOCTel, ubsi pabora Kak-To:
cBsidaHa ¢ norogoi. Hampumep, unciennble mporHos3sl atMocdep-
HOTO JaBJIEHHS Ha YPOBHE MOpS 15 BCEro CEBepHOTO MoJylapus
HCIIONIB3YIOTCS /151 BBILAUYH PEKOMEHIOBAHHBIX KYPCOB HAIIHM
TOPTOBBIM CyZAaM, nepecekaiouum AtjaHTHYecKHH okeaH. Baaro-
llapst 5TMM TIPOTHO3aM yXKe ceifuac DOCTHIHYTa 3KOHOMHS Bpeme-
Hu (5%) npu ciegoBaHun Kopabaeit k 6eperam AMepHKH.

C 1964 r. T'unpomernentp CCCP mpoBoxuT perysspHblil 06-
MeH ONepaTHBHOH MeTeopOJIOrHYeCKOH HHbOpMalHel mo npsaMoi
cBsi3u Mexny MockBoit u Bamunrronom. B Tom u xpyrom Hanpas-
JIEHUH 32 CYTKH nepefnaetcss oKoso 20 mpOTHOCTHYECKHX KapT.

YucseHHble METOAB aKTHBHO IPHMeHsSIOTCsE B pa6oTe Boiumc-
autenbHoro nenrpa Cubupckoro oTneneHuss AKajeMHH Hayk:
CCCP, rae paspa6GoTaH HOBBIl HHTEpeCHBI MeToJ MareMaTHye-
CKOFO pelleHHs] THAPOAMHAMHYECKHX YpaBHEHHH IOTOXBI

TeopeTHYeCKHMH HCCAEAOBAHUAMY MO AHHAMHKe aTtmocdephl
H YHCJIEHHBIM MeTOJaM INpPOTHO3a 3aHUMAIOTCS KOJJIEKTHBH yye-
Helx Uucruryra ¢dusuku atmocthepnr Axanemuu Hayk CCCP u
[naBHolt reodnsnyeckoit o6cepBaToOpHH.

OnepartuBHas paGoTa Mo YMCJAEHHBIM MpPOTHO3aM BeleTcd V
Hac B CTpaHe BO MHOTHX METeOpDOJIOTHUECKHX LeHTpax: B JIeHuH-
rpage, Tamxkeure, Poctose-na-Ilony. IlanbHeiilllee OCHaIlleHHE
METEOLEHTPOB COBPEMEHHBIMH 3JEKTPOHHBIMH BBIYHCJIHTEIbHBIMIL
MallMHaMH elle GoJiee PacCIIMDUT KPYT HCCJIeLOBaTeNell Mo uuc-
JIEHHBIM MeTOJaM IIPOTHO3a M NpPUBEAET K YJYUIIEHHIO KauecTBa
OllepaTHBHBIX MPOTHO30B.
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AgsToMaTnyeckoe
HOCTpOEHME
HPOTHOCTUYECKUX KapT

Hai pa3roBop o KOMIJIEKCHOiI aBTOMAaTH-
3aLUH METEOPOJIOTHUECKOH CIYKObl HEJAb3s1 KOHUHTb NPOTHO30M.
Benp mocsie Toro kaxk MallHHa NpOM3BeJa pacyeT NpPOTHO3a Me-
TEOpOJIOTHYEeCKHX IoJel, MOJyYHBIIMECS pe3yJbTaThl HYXKHO
nNpeJCTaBUTh B YAOOHOM A/ AajibHeHIIell paboOThl BUIe, HHBIMH
CJIOBaMH, B BHJe NPOTHOCTHUecKuX KapT. OJHaKo BIJIOTH 10 MO-
CleHero BpeMeHH De3yJbTaThl pacyeTa — 3HA4eHHS MeTeopOJIo-
THYECKHX 3/JEMEHTOB B y3JiaX peryJaspHOi CeTKH TO4YeK — NPOCTO
neyatajJuch B BHJAe CTPOK UHceJq Ha OyMaKHHIX JIEeHTaX HJIH Ha
nepdoseHTax.

Koneuno, coBpemennrie DBM mnosposdior OLicTpo nevyartaTh
gucsaa (mo 1000 ¢ muUIHMM B MHHYTY), TaK 4YTO IJIST HOJYYEHHS
BCeX pe3y.bTaToB TpebyeTcs, Kak NpaBu;ao0, He Gosiee 1—2 MHuH.
Ho Benp 3HaueHus MeTeopoOJIOTHUECKHX 3JEMEHTOB B y3Jax CeT-
KH — 3TO ellle He MOJIST 3THX 3JIeMEHTOB, He KapThl. KapThl mo Ha-
HeCeHHBIM B y3j1axX YHc/JaM DPUXOAMJIOCH pacuepyusaTh BDYUYHYIO.
Ha sT10 3aTpaunBasics nnoraa menetit yac, a To u GoJsee, 4TO B ome-
PaTHBHBIX YCJOBHAX COBepLIGHHO HENOMYCTHMO.

[TosTomy 3a noc/efHee BpeMs YCHJIHSI YUEHBIX M HHXKeHepOB
COCpPeJOTOYUBAIOTCA U HA NpobJeMe aBTOMAaTHYECKOro pacyepyH-
BaHHUA NMpPOTHOCTHYECKHX KapT. Pemars 3Ty 3ajgauy momoraer ca-
Ma 2BM. Tak, cpaBHUTENBHO HECJ0XKHBIM 0Ka3aJoCh CKOHCTPYH-
poBaTb ABYXKOODAMHATHOE IeuaTaiolllee YCTDOHACTBO, BhIAAIOLLEe
pe3yJ>TaThl He B BHJAe KOJOHKH PAaCNOJIOKEHHBIX ADPYT Hax ApY-
roM uKces, a B Buxe ABYMEpHOH TabJ/HLbl 4HCes, NOCTPOSHHOH B
COOTBETCTBHU C PacCIOJIOKEHHEM Y3JIOB perynsipHoii cerku. Ha-
TIpMMep, JieBOe BepXHee UHCJIO0 TalJHIBI COOTBETCTBOBAJIO TOUKE,
KOTOpas ¥ Ha KapTe AOJXKHA HAXOXUTHCS B JIEBOM BepXHEM YIJY.
ITO yCTPOHCTBO, XOTS ¥ GBbLIO 1IaroM Brepel, pacuepyHBaHue
KapThl, T. e. IpOBeJileHHe H30JHHHUH, AOJXKeH Obl1 JenaTh Bce XKe
CHHOITHK.

B nacrosllee BpeMa B psijJe,CTPaH yXKe CO3JAaHO HECKOJbKO
YCTPOMCTB, KOTOpble aBTOMAaTHYeCKH CTPOAT u Kapty. Hesasucu-
MO OT KOHCTPYKLUHHM npubopa, aBTOMaTHUeCKOe IIOCTpOeHHe KapT
HelpeMeHHO BKJIo4yaeT B ce6s ABa 3Tama. IlepBulil aTam: pacuer
KOODJAHHAT TOYEK, 4epe3 KOTOpbie BIOCAEACTBHH OYAyT mpoBene-
Hbl HM30JHHHH HCCIELYyeMOTO0 MeTeOPOJIOTHYECKOTO 3JIeMEHTa.
STOT 3Tan BHIMOJHAETCA NMPOrPAMMHBIM NMyTeM CaMOH MAalLIMHOH.
Bropoit sTan: co6CTBeHHO pacuepyHBaHHe KapThl. Ha sTom 3Tane
3HAYEHHS KOODPJAHHAT OTHE/bHHIX TO4YeK NpeoGpasyloTcs OOGBIYHO
B 3HAUeHHS JEKTPHYECKHX HANPSXKOHHUH, a 3TH HamnpsKeHHS yxKe
HEMOCpPeACTBEHHO HCHOJIb3YIOTCS AJISl pacuepyHBaHUA.
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PacckaxeM Temepb 0 camux npubopax.

1. AsTomaruueckoe newararnuee Ycrpoucrao,
pafoTaolliee O MPUHUMNY MUUIylleil MaWIMHKA. [lomycTnM, Hyx-
HO OTIIeYaraTh KapTy moJs nasnenus. Ilocse pacuera KoopAHHAT
TOYeK, yepe3 KOTopble NMpOHAYT H306apHl — JUHHH MOCTOSHHOrO
JaBJIeHNsl, — B y3J1aX HOBOJbHO MeJKOH CeTKH NMPOBOAUTCH OIPO-
6OBAHUE CPABHUTEJbHBIX YHCJOBBIX 3HAHEHHH B COCEJHHX TOUKaX
Kaxnpoil ctpoxu. Hampumep, ecaiiB 1aHHOM TOuke 3HAayeHHe JAaB-
aenust P jexurt B mpegenax mexnay 1000 u 1004 (muanubap), Ha
COOTBETCTBYIOIIEM MECTe KapThl IeYaTaercsi YCJOBHBIA 3HAK «1».
Ecnu, nanee, B caenymwoliell Touke 3HaueHHe P HaXOOUTCS MeXAY
1004 u 1008, na kapre He neyataercs nuyero. Ecau B KakoH-aHOO
toyke 1008<p<1012, To neyataerca 3Hak «2», ecan 1012<p<
1016, ne meuaraerca uuuero; ecau 1016<p<1020, neuataercs «3»
u T. A. Tak ycTpoiicTBo meyaraer CTPOKy 3a CTpOKoi. B pesyib-
TaTe Ha KapTe MOSBJSIOTCS TeMHble — 3aMOJHEHHble OJHHAKOBHI-
MH 3HaKaMH, HallpuMep, «IBOHKaMH» — MOJIOCHI U CB2T/ble MOJO-
Chl, JHIIeHHble 3HakoB. M306apam OyxyT, oueBUIHO, COOTBETCTBO-
BaTb I'PaHULl MeXIY TEMHBIMH M CBETJLIMH IIOJIOCAMH.

DTa MeTOAMKAa aBTOMATHYECKOrO TOCTPOEHMs] KapT obiajgaer
JIByMs HauboJiee CYIIECTBEHHBIMH HEJIOCTATKAMU: BO-HepBHIX,
KapTa CTPOMTCH IOBOJIbHO MEIJIEHHO H3-3a HaJH4Yus MeXaHHYec-
KOro TedyaTalollero ycTpoiCTBa, a, BO-BTOPBIX, «paspellarouiast
CIoCO6GHOCThY TaKOH KapThl GVIET HeBeJHKa H3-3a TOro, UTO pac-
CTOSTHME MEXAY TOYKaMH He MOXKeT ObITb CHeJTaHO MHOCTATOUHO
Ma/JbM (Belb nevyaTaeMble 3HAKH — UH(PpPbl UMEIOT OIpefeseH-~
HBIl pa3mep!).

O6a 3Tux HeZOCTaTKa YCTPAHSIOTCS B O0BYXKOOPOUHATHOM
SAEKTPOHHOM camonucye. DTOT NpubOp 1O NPUHLHUIY CBOETO Aei-
CTBHSl aHAJOTHYEH CTaHKy C NporpaMMHbIM ympasaenueM. Ilo
paccyutaHubiM OBM 3HaueHUsAM KOOpAMHAT H3OJNHHHIH, NOCTE HX
npeo6pa3oBaHUs B 3HAUEHHH 3JIEKTPUUECKOrO HampsiKeHHUs, CaMO-
[HCell YepTHT CaMH H30JHHHH. DTO OCYIIECTBJSETCS C IOMOLLBIO
HaHoCsLel TOJNIOBKH, YNpaBiaseMoil ABYMSI 3JEKTPHYECKHMH Ha-
npsixKeHussMu (CO3JaI0IIUMH XOI TOJIOBKH BJOJb ABYX B3aHMHO
nepneHauKyAApHbIX oceft). Ilpu nBUKeHHM TOJIOBKH BHOJb He-
MOABUXKHOIM KapThl U o6pasyiorcs auauu. Kpome toro, camonucerr
B HYXXHBIX MeCTaX MOXET TIPOCTaBJATb GYKBeHHble H LH(pPOBHIE
CHMBOJIbI: HampuMep, NMOANHMCHIBATL HM3OJMHMHM HaM 0603HAuYaTh
GykBamu «H» (uu3koe) u «B» (BbICOKOE) LEHTPbl LHKJIOHOB H
aHTHIHKJOHOB.

Kapra cesepHoro moaymapusi Mmacwmrata 1:30000000 pac-
HepyyBaeTCsd TaKHM YCTPOHCTBOM 3a HECKOJbKO MHHYT.

B uncne aBTOMaTHYeCKHX yCTPOMCTB, CTPOAILNX KapThl H30J/HU-
HHI, MoXKeT GBITb Ha3BaH NPUGOD, NAIOLIMA BO3MOXHOCTb MOJY-
YaTh KapTy Ha 3KpaHe KaTOOHO-ayuesol Tpybku. Ilpenmonoxum,
MBI paccuMTbiBaeM MPOTHO3 LIaraMH MO BpEMeHH, paBHBIMHU
30 muH. BrimaBasi pesysbraThl pacieTa B BHAe KapT Ha 3KpaH
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Tpy6KH M ¢ororpadupys BO3HHKAIOUIHe H306paxKeHHs, MOXKHO
3aTeM CAeNaTh M3 HUX <IPOTHOCTHYECKHH (GHIBM», BOCCO3AAl0-
WU TOBOJNBHO IVIAJAKYI0O KaPTHHY H3MEeHEHHS MeTeOpOJIOTHYeCKUX
noJieit BO BpeMEHH.

B nocsnenHee BpeMs s MONYYeHHS KapT CTalH MCIOJb30BAaTh
CJeJYIOULYI0 CHCTeMY: TaK e KaK M B APYTHX OMHUCAHHBIX 3]eChb
ycrpofictBax, 9BM «nocraBasers unaGop undp —3HaueHUH Me-
TeOpOJIOTHUECKUX IMOoJIed B y3Jjax MOCTAaTOYHO MeJaKOH (CeTKH, a
criellHaJIbHBIN NPHOOD NpeBpalllaeT UX Ha cefl pas B COBOKYIHOCTb
TEeMHBIX H CBETJIBIX «MATEeH», HAHOCHMBIX Ha (oTorpaduueckyio
oymary. ITocne coorBercTByIOUIEell XMMHYecKoi 06paboOTKH KapTa
roToBa.

HMrax, koMniaekcHass aBroMaruyeckass o6paGoTKa MeTeopoJo-
ruyecko#l uadopmauun oxonuena. [Iporuocrtuueckue KapThl pac-
YepyeHbl U MOTYT OBITh pa3ocsaaHbl MOTPeGUTENSIM.

Ha 3Tom MOXHO GblIO Gbl H 3aKOHYHTb PA3roBOp O KOMILIEK-
CHO!l aBTOMATHU3aLIUH MeTeOpPOJIOTHYEeCKOH CaYKObI — CI0XKHOH
CHCTeMBl B3aHMOCBSI3@HHBIX NPOLEAYP, B KOTOPO# CTOAb BaXKHOE
MeCTO 3aHMMAIOT 3JIeKTPOHHBIE BHIYUC/UTENbHble MaIIHHBL MoOX-
HO GblI0 GBI MOABECTH YEpPTYy Y MOJ BCeM HallUM pPacckasoMm O
MalllHHaX-MeTeopoJorax, Ho aaBaiiTe 3arysHeM B HeJaJekoe 6y-
Iylilee METeOPOJIOTHH, IOCMOTPHM, Kak GyneT Beirasgers Cayx-
Ga TMOTOMBI Ha BCeM 3eMHOM Liape uepe3 Kakue-HuOyap 10—15 et
U Kakoe mecTo OyZeT OTBefeHO B HeH BBLIYHUCAHTEJbHBIM MalIH-
HaM.



3AKAIOYEHME

3a Bcemnpuyio cayx6y
nioroast!

..IMlpexcraBum cebe, yro B Muguiickuii oxe-
aH, K GeperaM Jajekoil ABcTpanuy, cHapsiKaeTcs SKCIeRHIHs
YueHbIX M3 pasHbBIX crpaH mMupa. M Kkaxnas crpaHa, nmochlias
CBOH KOpa6Jib, XOUeT HMEeTb NOAPOGHbIEe CBeleHHs O KJINMare 3THX
JlaJIeKuX MecT, 1 O TOM, Kakasl IIoTofia TaM CTOMT cefiyac, a Kakas
0XHJAeTcsl yepe3d HeCKOJbKO AHeHl. M1 KoHeuHO, caM OKeaH HHTe-
pecyeT VYeHbIX: TeMIepaTypa ero BOJ, CTeNeHb BOJNHEHHS B pas-
HHIX €ro yyacTKax M MHOroe, MHoroe apyroe. Kak moayuyuTs Bce
9TH CBELEHHSA?

Ecnu 6b1 sTOT BOmpoc Gbl 3amaH ceifyac, TO, YBBI, Mbl He MO-
Tau Obl HajesATbcs Ha HcyepnelBalouuit oreeT. [To kpaitieill mepe,
€CJH 3Ty MHpOpMalHIO B Pa3HbIX KOHIAX 3€MHOr0 IIapa XOTAT
uMeTb B KpaTuafimue cpoxy. Ho He 3a6biBafiTe: Mbl mepeHecCaHUCh
€ BaMH MOYTH Ha HECKOJIbKO HecsiTKOB JjeT Bneped. Kaxnas crpa-
tia pacmoJjaraer cBoMM HanuoHaJbHBIM METEOPOJIOTHYECKHM
UeHTPOM. B npemenax KaxJaoro KOHTHHEHTa HMeeTcsl, KpoMe TO-
ro, MeXXHalHOHAJbHAS OpraHu3anusi: PernoHanbHbIl MeTeopoJIO-
rudeckuit neHTp. M HakoHel, B Tpex MyHKTax 3eMHOro Iapa cy-
1[ECTBYIOT «MEXKOHTHHEHTa/ bHble» — MupoBble — MeTeOopoJIoTH-
yeckue UeHTPH. D10 MockBa, Bamuurron u Menb6ypH. Bee Tpu
MupoBbIX MeTeOlleHTpa CBSI3aHbl MeXAy co060i CKOPOCTHOH Maru-
CTpasbHOl JMunuel TesnecBs3u. [To 3Toit nmuHMM, obpasyouiei Ha
TIOBEDXHOCTH 3eMHOTr0 llapa Kak Obl TPeyroJbHHK, B JI060M Ha-
npaBJIeHHH MOTYT NepefaBaThCsl NaHHble HaOMONeHHl, Groaiere-
HU morojabl u japyras O6ykBeHHO-uudpoBas uHHboOpMalus; MO Hel
C IOMOIIBI0 (haKCHMaJ/bHBIX Nepefay MOXHO OOMEeHHMBAThCS yXKe
rOTOBBIMH CHHONTHYECKHMH KapTaMH, a Iepegaya JaHHBIX TO
TOYKaM KOODIHMHATHOI CeTKH o6ecrneyuT OoOMeH DaHHBIMH MeXAay
3JIEKTPOHHBIMH BBIYHC/HMTENbHBIMH MallHHAMH.

Bce HanuonanbHble u PernoHa/jbHble LIEHTPHL TaKKe MOIKJIIO-
4eHH K Iio6anbHoil cucteMe Tenecasu. IToatomy no6ast crpana
yepe3 cBoii HauuoHanbHbI MaM PeruonasnbHbIl HEHTp CBA3aHa
¢ 6auxaimuM MUpOBBIM LIEHTPOM, HampuMep, Bce cTpadsl EBpo-
nel — ¢ MockBo#, a CJeZoBaTeJbHO, H ¢ MUpPOBBLIM LIEHTPOM B
Menb6ypue. B onpeneneHHbII yac O CKOPOCTHOH JIMHHH CBA3H
u3 Menb6ypHa 6yler mocsaHa CTaHAapTHas METEOPOJOrHYecKasd
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urdopMauus 1 yepes KOPOTKoe BpeMs el0 OYyAYyT pacmnosarare
BCe CTpPaHBI, MOAK/IIOYEHHBe K OOIleH ceTH. DKCIeJHLHI0 MOXKHO
cHapsixkaTh. Belb eciM KaKMX-NHOO MHTepeCcyIOUHX YYEHBIX CBe-
JeHu# B CTaHAapTHOH HHGMOPMALMH M He OKaXeTcs, UX BCETIA
MOXKHO GYIeT MOJYUHTb IO CIeLHaJbHOMY 3ampocy.

To, yTo MBI pacckasanu, He yronus. «CTymeHyartas» cHcTeMa
MeTeopOJOTHYeCKUX LIEHTPOB 06paGOTKU U PETPAHC/ISALHH METeo-
DOJIOTHUECKUX AAHHBIX NeHCTBHTEJNBHO NMOATOTAaBJHBAeTCs cedyac
BcemupHO# M2TeOpOJIOTHYECKOH  OpraHu3alldeil — MOCTOSTHHO
JefiCTBYIOIUM MeXXAYHAapOAHHIM OpPraHoOM, OOBeIUHSIOIHUM Me-
TEOpoJIOTHYEeCKHe CIYyxKObl MHOTHX TocyaapcTB. Bmecre ¢ uenbim
pSZOM APYTHX MepONPHATHH 3Ta CHCTeMa MeTeOlleHTPOB u obpa-
ayer Becemupnyo cyx6y noroaet (BCIT).

Mepseiit stan cospanua BCIT noaxen 6biTh 3apeplied X
1971 r., HO OTZeNbHEIe 3BeHbs 3TOM IM0GaNbHON CHCTEMBl HMEIOT-
cs1 yxke ceffuac. Heckoabko Jet cyiiecTByor MupoBbIe MeTE€OPOJIO-
ruyeckne UeHnTpsl B MockBe u Bamunrrone!. Kak yxe roso-
pusoch, ¢ 1964 r. oun o6MeHuBawTCA HanbOJMee LEHHOH METeopo-
Joruyeckoit uHopmanueit nmo kaxany npamoit csasu. Ilo atomy
KaHaJly NepejfaloTcs, B YaCTHOCTH, M IIPOTHOCTHYECKHe KapThl,
pacCUUTaHHble YHCJIEHHBIMH MeTONaMM C momouibio DBM.

Hameuaercs co3naune B Menb6ypHe TpeThero Muposoro Mme-
TEOPOJICTHYECKOTO LIeHTpa MJIS I0XKHOTO MOJYyIIapHs.

Opranusanus rao6anbHON CHCTeMbl HaAGJMIONEHHH 3a COCTOfA-
HueM aTtMmocdepbl u ruapocdeps (mpu obs3arenbHOll cTaHzap-
TH3aLHH METOIOB HaGJIONeHHH), onepaTHBHLI c60p M pacmnpocT-
paHeHHe NaHHLIX HaOJIOfeHHMH, omepaTHBHas o6paboTKa MHoJay-
YeHHOH MH(OpPMALHUH C NMOMOIIbIO aBTOMAaTH3HDOBAHHBIX CPEACTB,
aHaju3 JNaHHBIX M COCTaBJIeHHE NMPOTHO30B — BCe 3TH BaxKHefuue
3afaun 1 OYAYT BHNOJHATbCS BceemupHoit cayxkGoit moroawl. Oua
BO3bMeT Ha BOOPY)KeHHMe BCe HOBefilllMe JOCTHXKEHHSI KOCMHUe-
CKOH TEXHHKH CBSI3H, 06pabOTKH [AHHBIX H MeTeOpOJIOTHUYEeCKOit
anmapartyphbl.

Mereoposiornyeckue pakeThl M CNYTHHKH, CIOYTHHKH CBA3M,
aBTOMaTHYeCKHe CTAHIUK HaO/I0JeHHsl, OKeaHHYeCKHe MJIoIaL-
KH HabmoneHus Ha OyfX, cylna, CaMOoJIeTHl, PagHO30HAH /S Bep-
THKaJbHOTO 30HIMPOBAHUSI M ypaBHOBeLIeHHble IUapbl AJs TOpH-
30HTANIbHOTO  30HAHMPOBaHHMs aTMocdepbl?— BCA 3Ta TeXHHKA

! B MockBe ¢yHkuun MupoBOro MeTEOPOJIOTHYECKOr0 LEHTpa BBINMOJIHSAET
T'unpomeruentp CCCP. 3p1ech COCTaBJASIOTCA BCe BHUIbI NMPOTHO30B: METEOPOJIO-
rHuecKHe (uMcJeHHble ¥ CHHONTHYECKHE), THADPOJOruYeckue (peuHele U MOp-
CKHE) M arpoMeTeOopOJOrHUYECcKHE.

2 YpaBHOBellEHHbIE Iapbl — 3TO CMellHalbHble LWapbl-30HAB, KOTOpble MO-
ryT npef¢oBaTh BLOJb MOBEPXHOCTeH NOCTOSHHON MJIOTHOCTH aTtMmocdepnl. Ile-
peMellleHHe YDaBHOBEIIEHHBIX WIAPOB JaeT BO3MOXHOCTb ONpENeJHTh CPeNHH
BeTep 3a NMEepPHOJ BPeMEeHH MeXAYy HX 3a(pHKCHDOBAHHBLIMH IOJOXKEHHAMH, &
TaKXe TeMNepaTypy, AaBJeHHE H BJaXXHOCTb Ha 6OJbUINX PacCTOSHUSAX.
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OyJeT BKJIOYeHa B OOLLYIO CHCTEMY H CTaHeT II0CTaBJATb Hayke
OecLeHHBII MaTepHall.

M xoHeuHO e, cO3JaHHe CTOb MHOTOTPAHHOH TJ106aJbHOMH
CHCTEMbl, NPU3BAHHON NOCTABJAThL BCe HEOOXONHMble JaHHble B
KpaTyailliye, onepaTuBHble, CPOKH, HEMBICAUMO (€3 3JeKTPOHHBIX
BHIYHC/IHUTEbHBIX MaLIUH.

KpaTKoCpOUHBIH M AOJTrOCPOYHBIH MPOTHO3 A/ Pa3JHYHBIX
o6/1acTell 3eMHOTO LIapa, YHCACHHble IKCIIEPUMEHTHl MO MOJEJH-
DPOBAHHIO OTAEJDbHBIX SIBJEHHH NMOTOABI M CHCTeMbl OOLUeH LUPKY-
JALUHH aTMOCGhephl, OGBEKTHBHBI aHaJU3 MeTeopOJIOTHYECKHX
noJieff, aHaJu3 JaHHbBIX METeOpPOJOTHYECKUX CIYTHHKOB, BOIPOCHI
aBTOMaTHYeCKOH 00pabOTKH M KOMIAKTHOTO XpaHEHHS KJIMMaTH-
YECKOH M JPYyroii o0beMucTOll MH(pOpMAaLUH ¢ BC3MOXKHOCTBIO €e
ornepaTHBHOH BBIOOPKH — 3TH U HeMaJo JAPYTHX 3afay BBHITOJHAT
(1 yXe BBIMOJMHSIIOT ceffyac) 3JeKTPOHHblE BBIUHCIUTEJbHBIE Ma-
wHHel. MHorue BakKHble OTKPHITHS B Hayke 06 aTmocdepe ofs3a-
Hbl CBOMM BO3HMKHOBEHHEM 3THM BepPHBIM IOMOLIHHKAM Y4eHBIX—
MeTeOopoJIOroB, MaTeMaTHKOB, (GU3UKOB — B UX TPYAHON U OJjaro-
ponHOH paboTe No pasrajgke TailH BO3AYLIHOI'O OKeaHa.
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CurnukoB Hropp I'eopruesnu
MALIHHBI HA CJY)XBE METEOPOJIOTHH

Penaktop H. KOCAKOBCKA

Xynox. pegakrop T. JOBPOBOJIbBHOBA
TexH. pegakrop J. JOPOOJHOBA
Koppektop H. MEJIEINIKHWHA

O6aoxkka H. KOHCTAHTHHOBOM

A 02075. Cnano B Ha6op 13/II1 1967 r, TIloanucaHo K mevyaT
12/IV 1967 r. ®opmar Oymaru 60X90/;,s. Bymara tunorpadckas
Ne 8. Bym. a. 1,5. TTeu. a1, 8,0, Yu.-usn. a. 2,49. Tupax 23000 3Ks3.
UspareabctBo «3HaHHe»., MockBa, Llerntp, HoBas mir., na. 3/4.

3akas 953. Tunorpadus wu3n-Ba «3HaHHe», Mocksa, LleHTp,
HoBas na., n. 3/4.
Ilena 9 kom.
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Ecau Bbl XOTHTE

npocaeinTb CJaBHbIi NMyTb Pa3BUTHUA COBETCKOM HHIYCTPHH,
NO3HAKOMHTBLCH € AOCTHXKEHHSIMH BaXKHEHIIHX oTpacien
HapojHoOro Xxos3siiicTBa, MOJYYHTh HOBellyl0 HHOpMaLHUi0

B 00/1aCTH TEXHHYECKOro mporpecca,

BbiNHCHIBaMTEe
CepHUH HAYYHO-NONYASiPHbIX Gpouliop

«HOBOE B )KU3HH, HAYKE, TEXHHKE»

Cepus

«MpomblinaeHHOCTL

Wupexe 70097

B 1967 roay Buliiayt cneayiouine paGoTh:

bparuenko b. ®., MHHUCTD YrOJbHOH TPOMBIHINIEHHOCTH
CCCP. Tonnupo — xae6 TpOMbILLIEHHOCTH; Jlucreruepckas
caykGa W aBromaTtu3alusg ampepnpusatHd; Tpanesnukna
B. A., akapemuk. Hayunas uidopmanus u mpoudsoactso; Cre K-
208 B. IO, uixeuep. DnekTpupHKAUHS: HTONH H MePCHOKTH-
Bul; Pakosckud M. E., 3am. npexacenareast Iocnnana CCCP.
Hosbie cpepcrsa xontpoasi u udmepenns; bydanyes 0. 10,
kaug. texd. nayk. Texunueckas scretnka u HOT n ap.

Cepus

«Texnuka»

Hugexe 70067

B 1967 roay sbiiiayt caeayiolide paGoThi:

Benukoe B. A, pa-p texu. Hayk, Acraxos 0. II,-
KaHJ. TeXH. HayK. Pa3BuTHe suepreTukH u kuGepHeTHKa: b a-
kyao B. H, n-p Texu. nayk. PaGoratomue anmasnl; Ouwen-
koe II. K., n-p texu. nayk, Mepkyaros A. II., uuxenep.
Hurpockonus; Porees H. K., kaua. texn. nayk. HMckpa obpa-
oatuiBaer metand; [Ipokonosuu A. E., npodeccop. Texnuue-
ckuil mporpecc B crankocrpoenuy; Caxun H. Il., akajgeMuk.
Penxue meranant; 'pukuruc 3. ., unxenep. bBritoBble a3po-
3014 M JIp. .

Kpome 3THX cepuit, H31aTe/IbCTBO BbIyCKaeT MO Hayke H Tex-
HHKe CJ/ICAYIOIHE CepHH TIOMYJsPHBIX OPOIIIOp:

«Matematnka, kuGepnernxa», «®u3uka, acrpoHoMHsi», «Xu-
musi»>, «<Hayka o 3emne», «Paauoasekrponnka u cBa3b», «Tpanc-
nopT», «CTPOUTENIBCTBO H apPXHTEKTypa».

ITo xa:kmo#t cepuu BLIXOAHT oJHa Gpoluiopa B Mecsll CPelHHM
oGnemMoM 48 cTp.

[TognucHas nnata nanoayrofiue 54 Kom.
Moanucka mpHHMMaeTcsi Ge3 OrpaHHUYeHHS.
Hadareavcreo «3nanue»




