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B JJAaHHOM MOCOOUH M3JIaratoTCst oﬁmne CBEICHUS 110 METCOPOJIOTUH, MPAKTUYECKUE ITPUEMBI aHAJIN3a U MMPOrHO3a MOroabl, peIeHue
3a/1a4 ONTUMAJIBHOI'O IT0JIETA Ha MJIAHEPE, PACCKa3bIBACTCSA O TEOPETUICCKUX OCHOBAX NMapE€HUs, OCBEUIAOTCS BOIIPOCHI BLIﬁOpa
COOTBCTCTByIOI.LIeﬁ TAKTHUKHU I1OJIETA IO MAPIIPYTY UJIK HA BBICOTY (C HCITIOJIb30BAHUEM BOJIHOBBIX BOCXOIANIAX HOTOKOB) B 3aBUCUMOCTH OT
KOHKPETHBIX MeTeOyCJ’IOBI/Iﬁ

ITocobue peaHasHaYCHO JJI CIEHHAJINCTOB U CIOPTCMEHOB-TIJIAHEPUCTOB BCEX KaTeFOpI/If/'I, 3HAaKOMBIX C OCHOBaAaMH a3pOAUHAMHUKH,
METEOPOJIOTHH U MPOUYHOCTHU JIETATEIIbHBIX allllapaTOB

Ot aBTOpa

ITnanepusmy — oJHOMY U3 Haubojee yBIeKaTeNbHBIX BUAOB cniopTra — Oonee 50 geT. 3a 9TOT nepuos oH
chopMHUpOBaICs B CAMOCTOSTENILHBIN pa3/ies aBHaIli CO CBOUM OOIIMPHBIM TEOPETHYECKUM M TEXHUYECKHM
¢yHnamenTom. brarogapst 3HaYMTENBHBIM yCIIEXaM B 00JIaCTH IIAHEPOCTPOEHUS, TPUOOPOCTPOSHHUS 1
MeTe000CTy)KMBaHUSI TIOJIETOB 3TOT CITIOPT Pa3BUBAETCs OBICTPHIMU TeMIamMHu. [1oaToMy ocoboe 3HaueHne
IpUoOpeTaeT ypoBeHb NOATOTOBKH HHCTPYKTOPOB, IIPENoiaBaTeIell U CIIOPTCMEHOB 110 TEOPUH ITApEHUS,
TEXHUKE U TaKTUKe MapAIlero nouera, Mmereoponoruu. Hacrodmee yae6Hoe ocobue MOCBAIIEHO KaK pa3 3THM
BOIIPOCaM ILTaHEpU3Ma.

He Bech MaTepua, BKIIOUEHHBIN B KHUTY, PABHOLIEHEH 10 3HaY€HUI0. YacTb ero npeacTaBiseT
MIPEMMYIECTBEHHO METOJMYECKUH MIIM YHCTO TEOPETHIECKUI HHTEPEC, OJTHAKO €ro MPUBJIEYEHHE HEOOX0TUMO
UL IOHUMAaHUs APYTUX pa3zienoB. M3-3a orpaHnueHHOro 00beMa ydeOHOro nocodust aBTop CTpeMUics He
JyOJIMPOBATH CMEXHBIE TEMBI TEOPHU M TAKTUKH TapeHus. MaTepua n3jaraercs o3TOMY B CXKaTON
KOHCHEeKTUBHOH (hopme. Ocoboe BHUMaHHUE Y/IeJIeHO MPAKTHUECKOMY ITPUMEHEHHIO TEOPHH MapeHusl 1
METEOPOJIOTUH B PEATIbHBIX MOJIETaX.

VYyebHoe mocobre COCTOUT U3 YeThIpeX riaB. Kaxyro U3 HUX MOXKHO pacCMaTpHBaTh KaK CaMOCTOSITEBHYIO,
U BCE XK€ JIONOJHAA U yrayOss oHa APYTyI0, OHH COCTAaBILIOT €AUHOE, HEPa3phIBHOE LIENIOE.

H3noxeHue NpoOJIEMHBIX BOIPOCOB IUIAaHEPU3MAa U METEOPOJIOrUH 3HAYUTEIBHO pacupeHo. J{o HacTosIero
BPEMEHH, K COXKAJICHUIO, JIUIIb HEMHOTHE [UTAHEPUCTBI MOJIYYar0T HaACXKHBIN IPOTHO3 MOro/bl. 3aMETHO OTCTaeM
MBI B OCBOCHHUH BBICOTHBIX TIOJIETOB Ha 'TIaHEpaxX. ABTOP CUMTAET MOATOMY HEOOXOAMMBIM HoipoOHee U Ooree
CHUCTEMATU3UPOBAHHO, YEM PAHBIIE, OCTAHOBUTHCS HAa ITUX BOIPOCAX.

I'my6oxyto npusHaTenbHOCTH BhIpaxkaeT aBTop E. I1. BauacoBy u E. A. KupuiioBoii, npenocTaBuBIINX
MaTepua ¥ OKa3aBUIMX MOMOIIb MPY HAMCaHUU PAJa pa3/iesioB KHUTH.

ABTOp ¢ O1aroapHOCTHIO IPUMET YKa3aHHUs .Ha HEOCTATKH Y4eOHOr0 IIOCOOUS U TIOXKENIaHHs T10
JlanbHEHIIEMY COBEPIICHCTBOBAHUIO 3aTPOHYTHIX B HEM TEM.

I'nasa |. KPATKHE CBEAEHWS O METEOPOJIOI'MA

ONPEAEJIEHUE NMOTOAbI. METEOPOJIOI'HYECKHE 3JIEMEHTBI. TEMITIEPATYPA U BJTA’KHOCTD BO31YXA.
BEPTUKAJIbHBIA TPAJITMEHT TEMITEPATY PbI

B mereoponornu nox moronoi noapazymeBaercst puznueckoe cocTosHIE aTMOC(EPH!, B OCHOBHOM €€
HIDKHETO CJ1051 — Tporocdepsl, 10 BeIcOT 8—10 kM (BO BHETPOIMYECKHUX MIMPOTaX). DUIUUECKOE COCTOSTHUE
aTMoc(ephl ONMPENENICTCS PAIOM OCHOBHBIX METECOPOIIOTHICCKHUX 3JICMEHTOB — TEMITEPATYPOH, BIAXKHOCTBIO,
JIaBJICHWEM BO3/1yXa, BETPOM, 0Ca/IKaMH, BUIMMOCTBIO, 00JIaYHOCTHIO U 1p. Temneparypa Bo3yxa — OIUH U3
OIIPEICIISIONTNX JIIEMEHTOB MOroJIbl. B Tporocdepe ¢ BBICOTOM OHA MOHIKAETCS B cpeHeM Ha 6° C npu noabeme
Ha Kaxeid kmwtomerp win Ha 0,6° C Ha xaxpie 100 M.



Bennuuna n3MeHeHus TeMIiepaTypsl, paccuutanHas Ha 100 M o BepTHKAIIN, HA3BIBACTCS BEPTHKATEHBIM
TpaJMeHT TOM Temrepatypsl. BenmnunHa, paras 0,6 °C Ha 100 M, HaOmronaeTcss HanbosIee 4acTo U onpeecHa
KaK CpeIHsSI U3 MHOXKECTBA U3MEPEHUH. B JeCTBUTEIPHOCTH BEPTUKAIBHBINA TPAJUCHT TEMIIEPATYPHI B
YMEPEHHBIX MIMPOTaX 3€MHOT'0 Mapa U3MEHUYUB U 3aBHCUT OT BPEMEHU T'0JIa M CYTOK, XapaKTepa aTMOc(hepHbIX
MIPOIIECCOB, a B HIDKHUX CIIOSX TPONOC(hEphl — TIIABHBIM 00pa30M OT TEMIIEPATYPHI TOJICTAIAFOIICH
MTOBEPXHOCTH.

B Temnoe BpeMs rosia, Koria OJu3Kuil K TOBEPXHOCTU 3€MIIH CJIOH BO3yXa JOCTATOYHO HATPET, XapaKTEPHO
MTOHMKCHUE TEMIIEPaTYpPhI ¢ BEICOTOH, IPUYEM BEJIMYUHA MajeHus npeBbimaet gaxe 1 °C Ha xaxasie 100 m
mojybeMa. 3UMOM, TPU CHITEHOM OXJIAXICHUH MTOBEPXHOCTH 3EMJTH M IMTPU3EMHOIO CJIOS BO3/yXa, TeMIIepaTypa
4acTo HE MOHMKAETCS, a PACTET C BBICOTOM, T. €. BOSHUKACT HHBEPCHUS TeMIiepaTyphl. [1omo0HbIe citon BO3ayXa
HUMEIOTCS B JTI000€ BpeMsi T0/[a U Ha Pa3InYHbIX BbicoTax. CIIOM HHBEPCUU U U30TEPMHUU (TeMIiepaTypa ¢
MOABEMOM HE MEHSIETCS) MTPAIOT BAXKHYIO POJIb B BOSHUKHOBEHUH BEPTUKAIBHBIX JABMKEHHUN BO3yXa U
00J1aK000pa30BaHUH.

BennuuHbI H3MEHEHUS TeMIIepaTyphl ¢ BEICOTOH BO MHOTOM BITUSIOT Ha TIOJIET Ha IUTAHEPE, TaK KaK CKOPOCTH
BOC XOJISIIUX MOTOKOB 3aBUCAT HEMOCPEJCTBCHHO OT BEIMYMH BEPTHKAIHHOTO TEMIICPATYPHOTO IPaJIMEHTA.
BnaxxHocTh BO31yXxa — €llie 0JJUH BaKHbIN 3JIeMEHT norojbl. C BEICOTOM:

OHa Tarxke majaaeT. [louT MoNoBUHA BCell BIIarW COCPEOTOYEHA B MEPBBIX MOIYTOPa KAIOMETPax
aTtMochepsl, a B IepBbIX st — 0Kkojio 90% Bcero BOMSHOTO mapa.

W3MeHeHHs TeMITepaTyphl ¥ BIIAXKHOCTH C BRICOTOM CYIIECTBEHHO BIIUSIOT HAa TaK Ha3BIBAEMYIO YCTOHYHUBOCTH
aTtMochepsl, 00J1aK000pa3OBaHKE U TEPMHUUICCKYIO KOHBEKIHIO. [ToapoOHee 3TOT Bompoc OyIeT OCBEIICH B
paszene «Alsponorndeckas ruarpaMma.

BO3AYUIHBIE MACCBI

ATMocdepa HEOTHOPOHA HE TONBKO M0 BEPTHKANH, HO U B TOPU30HTAIBHOM HANpaBieHuH. bonbinoe
pasznuure GpU3NYECKUX CBOMCTB BO3yXa HA OJMHAKOBBIX BBICOTAX YaCTO MOXKHO OOHAPYKUTH Ha OJIM3KOM
paccrosiHui. OcOOCHHO PE3KH 3TH pasnuuus i Tpornocdepbl. Macchl Bo3yxa, mepeMeniasch Hajl pa3iudHON 1o
CBOEMY XapakTepy MOJCTUIAIONICH TOBEPXHOCThIO0 3eMiy (MAaTEPUKU MM OKEaHbI, MyCTHIHU U CTEITH, JIECHBIE
MAacCHBBI ¥ 00JI0Ta), IPHOOPETAIOT HOBBIE (DH3MUYECKHE CBOWCTBA, MPUCYIINE TeorpaHuecKiuM pailoHaMm, rie OHH
nBrkytest. [Iporece 3TOT Ha3bIBaeTcs TpaHcopmariueit. [IockoIbKy BO3yX HUKOT]A HE OCTAETCS B MOKOE, TO
ero TpaHchopMalus HerpepbIBHA. 3aMeTHee BCEro Mpu TpaHC(HOpMALUK H3MEHSIOTCS TEMIIEPATypa U BIAKHOCTh
Bo31yxa. Vi3MeHeHHs 3TH 0COOCHHO 3HAYHUTENBHBI TP MEPEMELICHUH BO3/yXa U3 OJHHUX LIUPOT B APYIHE WU HA
HHYIO TIOJICTUIAIONIYIO TIOBEPXHOCTh, HATIPHUMEp C OKeaHa Ha cylry. Bo3ayx, ABUrasich HaJl OMHOPOIHON
MOBEPXHOCTHIO C CeBepa Ha FOT, 00BIYHO HATPEBACTCS U, YIAJSSICH OT COCTOSHUS HACBIIICHNUS, CTAHOBUTCS, KaK
MPUHATO TOBOPUTH, CyXUM. [IpH IBIXKEHHH C FOTa HAa CEBEP OH OXJIAXKIAETCS U, CICNOBATENILHO, IPHOIKACTCS K
COCTOSIHHIO HACBILICHHS, TPH MAJIOM 3aI1ace BJIArd CTAHOBHUTCS HACHIIICHHBIM — BIIAYKHBIM. YacTb BIary,
COZIepKalleHCsl B BO3/yXe, B COOTBETCTBYIOIIMX YCIOBUSIX KOHJCHCHPYETCS M BblagaeT ocaakaMu. CoepxkaHue
BJIarH B BO3MyXe OBICTPO MOBBILIAETCS MPH MEPEMELICHHH ero HaJl GONbIIMME BOAHBIME OacceliHaMu OH
YBIQXHSAETCS ME/JICHHEE HaJl MATIOYBJIaXHEHHOH TONCTUIIAIONICH MOBEPXHOCTHIO.

KpoMme HempepbIBHBIX H3MEHEHHUI TEMIIEPaTyphl U BIaXXHOCTH BO31yXa (00YCIOBICHHBIX TEIIIO- U
BJIar00OMEHOM C MOJCTHIIAIONICH MOBEPXHOCTHIO) MEHSIOTCS U €r0 ONTHYECKUE CBOWCTBA. Hal myCThIHAMU U
WHJyCTPUAJbHBIMU pPaifOHAMH OH MYTHEET OT MEXaHUUYECKUX MPUMecel — B3BELICHHBIX YACTHII MbUTH 1
MPOAYKTOB cropaHus. [TormolieHne MbUIbI0 CONMHEYHOW paJraliii CocoOCTBYET 60Iee HHTCHCHBHOMY
HarpeBaHHIO BO3ayxa. Ham okeanamu oH oboramaercs CoJIssMH MOPCKO# BOJIBI.

Brara, B3BelICHHBIC YaCTHIIBI MBUTH WK MPOJYKTI CTOPAHHUS, & TAK)KE MOPCKHE COJIH JIENalOT BO3IyX MEHEe
MPO3PAaYHBIM. DTO, B KOHEUHOM CUETEe, YXYAIIAET TOPU30HTAIBHYIO U BEPTHKAIBHYIO BUTHMOCTD Ha3€MHBIX
OPHUEHTHPOB M 3HAYHUTENHHO YCIOXKHSET IMOJICThI Ha JICTATENIbHBIX allapaTax, B TOM YKCIIe U Ha IUIaHepax, a
HHOT/IA JIETaeT UX HEBO3MOXKHBIMH

Eciu BO31yX 101T0 3aIep>KUBACTCSI HAJl OMHAKOBO MOMCTUIIAIONICH TOBEPXHOCTHIO, TO HA OTPOMHOM
MPOCTPAHCTBE OH MPUOOPETAET OTHOCUTENBHYIO OJJHOPOAHOCTh. Takue CPaBHUTEILHO OJHOPOIHBIE MaCChI
BO3/yXa, MPOCTUPAIOLINECS HA OTPOMHBIC PACCTOSHHS 10 TOPU30HTAIIH U BEPTHKAIH, HA3bIBAIOTCS BO3YIITHBIMH
MaccaMu. X 00BIYHO HA3BIBAIOT MO reorpaduueckoMy paiioHy, OTKya OHH OPHXOMIAT: U3 APKTHKUA —
apKTHYECKHE, U3 YMEPEHHbIX IIHUPOT — YMEPEHHBIE, U3 TPOIMUKOB — Tpomuyeckre. Bo3ayliHbie Macchl ObIBAIOT
XOJIO/IHbBIC U TeruTble. Bo3ayliHas Macca, mocTymnaromas Ha 6oee XOIO0AHYI0 MOACTHIAIONIYI0 TOBEPXHOCTS,
Ha3bIBACTCsI TEIUION, Ha OoJiee TeITYF0o—XONOMHOM. B CHHONTHYECKOH METEOPOIOrUH BO3IYIITHBIE MaCChI
o0o3HauaroT ycnmoBHo. Hax teppuropucii EBporneiickoit uactu CCCP Hanboee 9acTo BOPOUAIOTCS CISIYIOIINE
BO3/YIIIHbIE MACCHI

apkTadeckuii Bo3nyx (AB), a B 3aBHCHMOCTH OT XapakTepa MOJCTHIIAIONICH MTOBEPXHOCTH (OKeaH WITH
MaTepuk)— Mopckoit (MAB), koHTHHEeHTaNbHbIH (KAB);

yMepeHHbIi Bo3ayx (VB), Mopckoii ymepenHsiid Bo3ayx (MYB), konTuHeHTanbHbIH (KY B);

tpormdeckuii Bo3ayx (TB), mopckoit (MTB), kontuneHTansHbli (KTB).

ApkTrueckuii Bo3ayx (OpMHUpYeTCs MPaKTUYECKH _BCIOAY 3a [1oisapHBIM KpyroM, Hckitodas Hopeexckoe
MOp€e U He3aMep3arolyro yacTb bapeHuesa, a 1eToM — Hazo abaaMu ApKTHKH. MOpCKOI apKTHUECKHH BO3yX



Ha EBponeiickyto Teppuropuro CCCP BTopraercs ¢ ceBepo-3amnajia, a KOHTHHEHTAIbHbIN apKTHYECKUN BO3IYX —
¢ ceBepo-BocToka. Ha tor EBporibl apkTrueckuil Bo3ayx nponukaer 10 Ajibn u KaBkaza, uHorja u roxhee. Jis
A3uu XapakTepeH KOHTUHEHTAIbHBINA apKTUUECKUN BO3/IyX TaK KakK JI0 BTOPKEHUS CIOAa apKTUYECKUI BO31yX
MIPOXOJUT HAJl JIbJAMH U CHETaAMHU.

Mopckoit yMepeHHBbIH BO3/yX JIOCTUraeT MaTepuKa MPEeUMYIIECTBEHHO MOCIE JUIUTEIHHOTO TepeMELEHUS
HaJl OTHOCHUTEIFHO TEILIFIMU MOPSIMU U OKeaHaMH. Ero CBOMCTBA B OMHUX CITy4asX OJU3KU CBOHCTBAM MOPCKOT'O
apPKTUYECKOI0 BO3/IyXa B JPYTUX — MOPCKOT'O TPOIIMYECKOTO BO3/1yXa.

Tabnuuya 1

OCHOBHBIE JICTHHE XapaKTEPHCTHKK BO3AYIIHBIX Macc, HanboJiee YacTo BCTpeyarmxcs Haja Tepputopueii EBponeiickoit vactu CCCP

kAB MAB kYB MYB xTB MTB
BeprukaibHast IpOTSXKEHHOCTD 1—3 2—5 OOBIYHO 10 TPOIIOMAY3EI
KM KM
CpenHsist TeMIiepaTypa B IPU3EMHOM +8° +10° +20° +15° +25° s nera He
cioe (MroJIb) XapakTepeH
T'opu3oHTaNIbHAS BUIMMOCTh 20— Bonee 4—10 10— 2—6
KM KM
XapakTepHbIe CHCTEMbI KOH/ICHCALIHN Cu Cbn SlcHo, Ch, » SlcHo, Cbh,
(:1eTo0) Cu A

Ipumeyanus:

1) A—smBHeBbIe Ocaaku B Buje n0x/1s1; CiH — KydeBble 00J1aKa;

Cb — ky4eBo-n0%/1€BbIE 00IAKA,;

2) cucTeMbl KOHJIEHCALMH BOJSHOTO Mapa (001a4HOCTh, OCaJKHU U T. IT) B JIF00OM BO3YIIHOM Macce B KaK/[OM KOHKPETHOM CiTy4ae
OIPEIEISIOTCS TEMITEPATY POl M BIQKHOCTBIO BO3AYIIHON MacChl M I00AaBOYHBIMH (PAKTOPaMHU: TEMIIEPaTypPOH MOJCTHIIAIOIIESH [TOBEPXHOCTH,
HaIpaBJICHUEM CMEIICHHUS BO3YIHOM MacChl, BPEMEHEM roJja M CyTOK. Y CJIOBHS ITOTO/IbI B KaXI0M BO3/IYIIHOI Macce MOryT ObITh II09TOMY
OYeHb Pa3HOOOPA3HBIMHU U CYIIECTBEHHO OTINYATHCS OT THIIMYHBIX YCIOBHIA IIOr0/IbI, yKa3aHHbIX B TaOJIHIIE.

KoHTHHEHTATBHBIN TPOMUYECKHUI BO3LYX JeToM (MpU JIUTEIHHOM Maio00IauHOMN TOrofie CO ClabbIMu
BeTpamMu) MOXKeT (POPMHUPOBATHCS HEMOCPEACTBEHHO HaJl MATEPUKAMH ITpuMepHO 10 50° ceBepHOI HIMPOTHI.
OCHOBHBIC JICTHHE XapaKTCPUCTUKU TIPUBEICHHBIX BO3YIIHBIX Macc JaHbl B Ta0i. 1. [lns pationoB CpemHeit
Asun, JlanpHero BocToka TeMrepaTypHbIe XapaKTePUCTHKHU OYIyT, €CTECTBEHHO, HHBIMU. COOTHOIIICHHUE KE
TeMIepaTyp MEXKy Pa3IMIHBIMH BO3IYITHBIMU MacCaMH, B O0IIEM, COXPaHAETCS.

ATMOC®EPHBIE ®POHTBI

CyllleCTBEHHBIE Pa3/Iniusl B PaCIpeIe/ICHUH TEMIIEPATYPhI U IaBJICHHS B TOPU3OHTAILHOM HATIPABJICHUH
BO3HUKAIOT U3-32 HEPABHOMEPHOTO HATPEBAHMUS MIOBEPXHOCTH 3E€MJIH U BO3yXa. BETMUMHBI 3THX U3MEHEHU I Ha
€IUHHUILY PACCTOSHUS HA3BIBAIOTCS COOTBETCTBEHHO FOPU30HTAILHBIMY I'PATUEHTAMU TEMIIEPATYPHI U TaBJICHUSL.
[MosiBiIeHHE BBIMICYTOMSHYTHIX TPAIUEHTOB 00YCIIOBIUBAET Pa3IMIHbIE 10 MHTEHCUBHOCTHU JIBH)KEHUS BO3/yXA.
UYem 00JIbIIIE TOPU3OHTATIBHBIE TPAUEHTHI, TEM CKOPEE ABMKETCS BO3IYIIHAS Macca, MEHSISI [0 MTyTH (pU3nvecKue
CBOMCTBA. JIBMKYIIIHECS B pa3HBIX HAMTPABJIEHHUSX, PE3KO OTIIMYHBIE 110 CBOUM (PU3UYECKUM CBONCTBAM
BO3/IYIIIHBIE MACCHI YAaCTO CONMMKAIOTCS. DTO MPUBOIUT K 0OPa30BAHUIO TIEPEXOIHBIX MM (DPOHTAILHBIX 30H.

DpoHTANBHBIX 30H 0COOEHHO MHOI'O B YMEPEHHBIX ITUPOTaX. 3/1€Ch HAOOJIee YaCThl BCTPEUH XOIOHOTO
BO3/1yXa, JABMXKYIIETOCS C CEBEPA, M TEILUIOr0 — C fora. BeTMUUHbBI TOPU3OHTAIBHBIX KOHTPACTOB TEMIIEPATYPHI
3J1eCh OOJIBIIIE, YeM TJIe-IN00 Ha 3eMHOM IIIape.

DpoHTANTbHBIE 30HBI HEMPEPHIBHO BOZHUKAIOT, 000CTPAIOTCS U pa3pymaroTcs. OHU OBIBAIOT Pa3IMYHBIMU 110
WHTEHCUBHOCTHU. 3aBUCHUT 3TO OT PA3HOCTH TEMIIEPATYP BCTPEUAIONIMXCS BO3AYIIHBIX Macc. DopMupoBaHue
(DpOHTATILHOM 30HBI COMPOBOKAAETCS BOSHUKHOBEHUEM MTOBEPXHOCTEN pa3/iesia XOMOHBIX U TEIUIBIX BO3AYIIHBIX
Macc. DTU OBEPXHOCTH pasjiena Ha3bIBatoTCs aTMochepHbiMu (hpoHTamMu. OHM UMEIOT HAKJIOH BCETia B CTOPOHY
XOJIOJIHOT0, 00JIee TSHKEIOro BO3/yXa, KOTOPBI pacroaraercs Mo TEIUILIM BO3YXOM Y3KUM KJIHHOM. Y TOI
HAKJIOHA (PPOHTATBHOMN MMOBEPXHOCTH K TOPU30HTY OYEHBb Majl, 0kojio 1°. Ha npuBeneHHBIX B KHHTE



Pac. L. MPazacan MIMN TENMRIMH p 0 MOTHEM]E DCIIVIILIMA
MAEIHNIL
8 o— aenatl fpuat, 6 — pganEwi Jqmar

PHCYHKAX BEPTHKAIBHBINA MaciTad it HarmsaaHoct yBenudeH B 100 pas, mo3ToMy yroi HakJIoHa
(pOHTAITBHOM TOBEPXHOCTH CMOTPHUTCS KPYThIM. ATMOC(hepHBIe (POHTHI B CPEIHUX IMHPOTAX MPOCTUPAKOTCS JI0
BbIcOTHl 8—12 kM. MHOT1a OHM OOHAPYKMBAIOTCS U B HIDKHUX CIIOSIX CTPaToc(epsl.

BerpeTHBIrecs XONOAHBIE U TEIITbIC BO3AYLIHbIE MACCHI BCe BpeMsl ABIKYTCs. OHOBPEMEHHO
MepeMeNiaeTesi TO B OJIHY, TO B IPYI'YIO CTOPOHY U pa3Jielisifolias uxX (poHTalIbHAS TOBEPXHOCTh. B 3aBHCHMOCTH
OT TOTO, KaKasi Macca «CHJIbHEe», a CIIEIOBATENIbHO, B KAKYIO CTOPOHY JBIXKETCS (DPOHT, €r0 HA3BIBAIOT TEILIBIM
Wi xonoaHbIM. Ha puc. 1 oka3aHbl pa3aesbl MeX/y XOJOAHBIMH U TETUTBIMH BO3/YIIHBIMUA MaCCAMH.

Jliist coxpaienust popma 00IaKOB JaeTcs B BUJE cieayonux obo3nadenuii: Ci — nmepucteie, Cc — nepucto-
KydeBbie, CS— mepucTo-cnoucTsie, AC — BBICOKO-KYy4YeBbie, AS— BBICOKO-CIIOUCTBIC, SC — CJIOUCTO-KYy4eBbIE,
St — cnouctsie, NS— croucro-goxaessie, Cu — kyueBbie, Cbh — kydeBo-noxaeBbie. OCHOBHBIE (HOPMbI
00JIaKOB UMEIOT BUJIbI M Pa3HOBUIHOCTH, KOTOPBIE TAKXKE 0003HAYAIOTCS YCIIOBHO. Hampumep, BUIOM Ky4eBbIX
00JIaKOB SIBIISIOTCS KydeBbIe MoliHbIe 00maka (Cu CoNg.), BUJIOM CIOHCTBIX — CJIOUCTBIE pa3opBanHbie (St fr.) (B
METEOPOIOTHH HX TAKXKE HAa3hIBAIOT 00aKaMU KIIOXOH MOTOBI).

30Ha 0051aK0B U 0caaKoB (cM. puc. 1) B cucteMe Temioro GpoHTa 3HAYUTEIBHO OOJBIIE, YeM XOJIOTHOTO.
OO0111ast IPOTSHKEHHOCTH CHCTEMBI 001akoB Temioro (porra 700 — 900 kM. ITosiBienue nepucthix odnakos Ci,
CMEHSIIOIIUXCS 3aTEM MEePHUCTO-CI0uCThIMU CS, — TepBhIi MPU3HAK NPUOImKEHHUs Terutoro GpponTa. Japnenue
HAaYMHAET MaJaTh, HOCTEIICHHO YCUIIUBACTCS BETEP, KOTOPHIH MpU Hanbosee YacTOi OpUSHTAMY JIHHHU GPOHTA
(oT meHTpa nUKIa, 00NTACTH MOHKEHHOT'O JIABJICHHS) C CEBEPO-3alajia Ha FOr0-BOCTOK UMEET FOr0-BOCTOUHOE HITH
I0KHOE HampaBiieHHe. [0SBIAIOTCS BRICOKOCIOUCThIE AS 00Jaka, IepexXosIie 3aTeM B CIIOUCTO-10keBbie NS.
HaunHaetcs BbIMaieHUe OCAJIKOB, JABJICHHE MPOJOJDKACT MaIaTh. Y CUIICHHE BETpa, Pa3pyLIAOIIEero MPU3eMHBI
CIIOi HHBEPCHH, CIIOCOOCTBYET 3HAYUTENFHOMY COIPEBAHHUIO BO3/yXa 3a10JIT0 J0 MpoxoxaeHus pponta. OHO
OTMEYaeTcsl OBICTPHIM MOBBINICHUEM TEMIIEPATYPHI, PE3KUM MOBOPOTOM BETpa BIPaBo (B HAIllEM MpHMeEpe — Ha
I0r0-3aIa/IHbI), MpeKpalieHueM WM PE3KUM OcTIablieHHeM MaJieHus IaBJICHHsI, TIPeKpalieHneM ocakoB. MHorna
TeMIiepaTypa 3a TeIibiM (POHTOM OBIBACT JaXKe HHXKE TEMIIEPATyphl Mepe/l HUM (JIETOM B THEBHBIC Yachl). ITO
SIBJICHHE Ha3bIBACTCS MACKHPOBKOH Temioro GppoHTta. B npeadpoHTanbHO# BO3AYIIHOW Macce JIETOM B JIHEBHBIC
Yachl MOT'YT HAaOJII0/IaThesl KydeBbie obnaka Cu. B MeTeoponoriu ux Ha3plBalOT TAKXKE 00TaKaMH «XOpOLIeit
TOTOJIBI.

Jlnis1 mnaHepucToB obiaka TAKOro THIA — MPU3HAK BOCXOISAIINX IOTOKOB, BEPIIMHAMH KOTOPBIX U CITYXaT
9TH KydeBbie obOnaka. ClieoBaTeNlbHO, Iepe/l TEIUIBIM ()POHTOM B JICTHUIA JICHb €CTh YCIIOBHS IS HAPSIINX
nonietoB. CKOPOCTh BEPTUKATIBHBIX BOCXOMAIIMX MOTOKOB C puOImKkeHreM HpoHTa OyaeT naaath
MPOIOPIMOHABHO YMEHBIICHHIO OCBEIICHHOCTH 36MHOH «TIOBEPXHOCTH CONTHIIEM. Kak TOMbKO MpeKpaTuTCst
HarpeB MOJCTUIIAIONICH MOBEPXHOCTH, HCUE3HYT M BOCXOJSALINE OTOKH, 2 BMECTE C HUMHU H 00J1aKa «XOpOoIIeit
norojie». ITocie npoxoxaeHus Teroro GppoHTa, HalpuMep B TEIJIOE BPeMs rofia YTPOM HECKOJIBKO YacoB, a
HHOT/IA U BECh JICHb, MApSIIeH MOropl He ObIBaeT. DTO 3aBUCHT OT KOJWYECTBA BBIMABIINX OCAJKOB U
HMHTEHCHBHOCTH MOCIEIYIONIET0 MPOrPeBa MOACTHIAIONICH TOBEPXHOCTH.

MoiiHbie KyueBo-10%k 1eBbie 00maka Cb — ocHoBHast hopma 06J1aKOB XOJIOAHOTO (ppoHTa. OHM
HaOJIOIAI0TCS B BUJIC Y3KOTO BaJla HEMOCPEICTBEHHO Mepe TuHuei (pponTta. [Ipu pacTekaHuH 13 HUX MOTYT
obpasoBatbcs B HebombioM koiuuectse nepuctsie Ci, mepucro-crnouctsie CS, nmepucto-kydeBbie Cc, BHICOKO-
Ky4eBbIe AC U CIIOUCTO-Ky4eBble SC 001aKa, a 0]l HUIMHU B 30HE BBINAJAONIUX JTUBHEBBIX OCAJKOB OOBIYHO
HabIoIaroTes pa3opBaHo-ciouctoie St fr. obnaka («rioxoit moroas»). MHOrIa NpoX 0k ICHHE XOIOIHOTO (BpoHTa
COMPOBOXK/IAETCS rpo3amMu U IkBanaMu. [lIupuHa 30HEI iepe GPOHTOM, Iie HAOIIOMAOTCS KYy4eBO-I0MKICBBIC
o0J1aka ¥ BBINAAAIOT JIMBHEBLIE ocaaku, coctaBister 50—100 km. Takast 30Ha MOXKET OBITH HE CIUIOLIHOM, @ HOYBIO
obnaka Tuna Cb MoryT BooOIIe pa3MbIBaThCsl, B UM OJIHO U3 OTIMYUI XOJOAHBIX PPOHTOB OT TETUIBIX.
[TpoucxXomuT 3TO 'MOTOMY, YTO THEM YCHUIMBAIOTCSI KOHBEKTHBHBIC IBIXKCHHS B CBSI3U C MPOIPEBOM
MOJICTUIIArONIeH moBepXHOCTH. Ha puc. 2 cxeMaTH4ecku H300pakeHO M3MEHEHHE HHTEHCUBHOCTH XOJIOJHOTO
(bpoHTa B TeUCHHE JHS.

XonojHble GPOHTHI MOAPA3ACIAIOTCA HA MEUICHHO U OBICTPO JBIKYLIHecs. OOIadHas CHCTeMa XOIOJHOrO
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Pro. 2. HawemeHHe MHTEOCHOMOCTH XONGTITOND QPONTL T ANTHLHE-
SunansEol BRITVIIEOR WACOY DABM

(MeIeHHO IBIXKYIIErocsl) HAMOMHHAET 00JIAYHOCTh TEIIOro (PPOHTA, PACTIONIOKEHHYIO B OOPATHOM IMOPSIKE.
O0nayHas cucremMa 1 30Ha O0JIOKHBIX OCaJIKOB OyzIeT pH 3ToM Ooiee Y3KOM, UeM B Cilydae TeryIoro gpoHTa

(puc. 3).
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B cnyuae xomoaHoro pponTa BToporo poaa (ObICTpO JABMXKYIIEr0ocs) 00IaYHOCTh BBIIBUHYTA BIEPE/.
HenocpencreenHo Ha nuHuu GponTa ObOpasyercs Ky4eBo-I10%kKAeBast 00IauHOCTh, BEPIIMHA KOTOPOH, Oraroaaps
CHJIBHBIM MOTOKaM, HAaBEePXY BBITATHBACTCS B BUJIC HAKOBAJIbHH BIEPE] 0 NBIKEHUIO (GpoHTa. HemocpeacTBeHHO
3a TUHUEH QpoHTa 00TAYHOCTh HE 00pa3yercs, U OBICTPO HAcTymaeT TposicHeHue. C XOIOHBIM (PPOHTOM STOTO
THUITA (:;1.3;3aHa y3kas 30Ha (mmpuna 10 10—30 kM) 06IauHOCTH TIUBHEBBIX OCaaKOB (pHC. 4).
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Pne 4 Xenoaued dpout BTLQGBOO fi3na

Uepes MyHKT HAOITIOJICHUS TAKOH (DPOHT MPOXOTUT CBOCH 00JIaUHON CHCTEMON MHOTIa MEHbIIe ueM 3a 1 4,
TOrJIa KaK XOJOJHBIM (DPOHT IEpBOro posia MOXKET NPOXOANTH ITyHKT HaOmonenus 6onee 10 4.

Takum 06pa3om, repes1 XOIOIHBIM (POHTOM BO3MOKHBI MapsIIve MOJIeThl Ha IuaHepax. OcyIecTBIsTh UX,
OJTHAaKO, He0OX0IMMO 0c000 ocTopokHO. [IpoxokaeHre XOMOAHBIX (PPOHTOB COMPOBOXKIAETCS YCHUIIUEM BETPa,
WHOT/Ia JI0 IITOPMOBOT'O, BBINAJICHHEM JIMBHEBBIX OCA/IKOB, YXY/AIIEHHEM TOPH30HTAIEHON U BEPTHKAIBHON
BUAMMOCTH Ha3eMHBIX OPHEHTHUPOB N3-3a MOJHATON BBEPX MbLIH. CKOPOCTH BOCXOSIIMX ITOTOKOB 110 Mepe
npUOITIKEeHUs (DpOHTA BO3PACTAIOT M MHOTA MpeBbimaoT 5—6 m/c (mo npudopy). Bee 3tu dakTops! oueHb
OITaCHBI JJIsl TTaHeprcToB. OHU YCIOXKHSIOT TEXHHUKY ITHJIOTUPOBAHUS JIMOO JETAar0T TOJIEThl HEBO3MOXKHBIMH.
[Tnanupys nosjersl, HEOOXOJIMMO YUHTBHIBATH CKOPOCTD JABHKEHUSI XOJIOJHOT0 (DpOHTA M HA3HAYATh MAPLIPYT C
TaKUM PacuyeToM, YTOOBI OKOHUUTH MOJET 3a 2—3 4 JI0 ero npuxona. Eciu copTcMeH Bee ke Tomall B CI0KHbBIE
YCJIOBUSI MJIM BUJIUT, YTO, IIPOJBHUTasiCh JAAJbIIE 10 MAapUIPYTy, OH HENPEMEHHO B HUX MOMAJET, HAJ0 YXOANUTh U3
OITaCHOM 30HBI B CTOPOHY JIBIKEHHMS (ppoHTa. [IOKMHYB ONMacHyro 30HY, INIAHEPUCT JOIDKEH BEPHYTHCS Ha
aspozpoM. Eciiit 5To HEeBO3MOXKHO, HaI0 TPOU3BECTH MOCA/IKY HA ITOJI00paHHYIO C BO3AyXa IUIOMIA/IKY, 3aKPEIHTh
TUTaHep.

KyueBble 1 MoIHO-KyueBble 001aka 00pa3yroTcs U MOcie IPOXOXKIEHHS XOJIOAHOTO (PPOHTA, IO Mepe
MpOrpeBa MoACTHIAIONICH IOBEPXHOCTH U MOCTYIUICHHS XOJIOJHOr0 BO3/1yXa 3a PpoHTOM (cM. puc. 2).
CrnenoBatenbHO, Mapsiye YCIOBUS TaKXKe €CTh, U TEM JIydllle, YeM Jajblie YXOIUT XOIOAHBIH (pOHT 1 OoJblIe

MIPOrpeBaETCs 3eMHasl TOBEPXHOCTb.
CyIIIeCTBYIOT U IpYTHE PA3HOBUIHOCTH (YPOHTOB, 00PA3YIOIIUECS IIPH CMBIKAHUU JIBYX OCHOBHBIX (DPOHTOB:



TEIIOr0 M XOJI0AHOTr0. DPOHTHI CMBIKAIOTCS U3-32 Pa3HBIX CKOPOCTEH JBIKeHus. ATMochepHbIe PPOHTHI 0OBIYHO
CBSI3aHBI C IIUKIJIOHOM. XOJIOJHBIA (PPOHT B CUCTEME Pa3BHBAIOLIETOCS LIMKIIOHA IBMXKETCs ObIcTpee Terutoro. [1pu
Pa3HBIX CKOPOCTSX JIBMKEHHS XOJIOAHBIN (PPOHT Yepe3 HEKOTOPOE BPeMsl IOTOHSET TeIIblil. CMBIKasCh C HUM Y
MOBEPXHOCTH 3E€MJIH, OH BBITECHSET TEILIbIA BO3AYX BBEpX, 00pa3ys Tak Ha3bIBAEMBbIH (DPOHT OKKITIO3UH (pHC. 5).

Pee § Xoacduzd dpant uscremar.
HO  ACUDHRET Tonawl  CMiugasce,

A7) UHH ofpadvioT $POTIT orm oA

B cucteme ppoHTOB OKKITIO3MM B3aMMOJICHCTBYIOT TP BO3AYyIIHBIE Macchl. Hanbonee Temas n3 HUX yxKe He
COIPUKAcaeTcs C MOBEPXHOCTHIO 3eMiIH. VIMeeTcst moaToMy elie u JIMHUS BepxHero ¢ppoHTa. [Ipoekims ero Ha
TUIOCKOCTh NMPU3EMHOI KapThl pacloiaraeTcs BIIEPEan JIMHUH TEIIOro (PpoHTa OKKITFO3UU M 0331 XOJIOAHOTO

(puc. 6).
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[TockonbKy BepXHHI (POHT pacnonaraercs 0JM3K0 OT MPU3EMHOTO, TO Ha KapTax MOro/Isl UX HE
pasrpannuuBarot. Ha EBporieiickoii TeppUTOpHH CTPaHBI JIETOM THUITUYHBI XOJOAHBIE ()POHTHI OKKIIFO3WH, BJIOJb
KOTOpBIX OBIBAIOT TPO3BI, YACTO TYMAaHBI, a HOYaMH NposicHeHust. Harpaienue BeTpa npu npoxoxJIeHn (GppoHTa
OKKJTIO3UH MHOTa MeHseTcst mout Ha 180°. Bomusu s1ux ¢poHTOB {11 mapsimmx 1nojeToB yCIOBHs TOTOJIBI HE
ONaronpusITHEI.



BAPUYECKUE CUCTEMbI

Beimie ckazaHno, uto atMoc(hepHbie (PPOHTHI CBSI3aHBI ¢ MUKIOHOM. I[UKIIOHBI U aHTHUIMKIOHBI—KPYITHbIE
atMoc(epHble BuxpHu (BO BHETPONMYECKUX I[MUpoTax). OHU UIpaloT BaXKHYI pPOJb B OOIICH [UPKYIAIMUA
atMocdepsl, B (POPMUPOBAHUU U U3MEHEHHHU MOTOJIbI, CIIY)KAT MEXaHU3MOM MEX-IIIMPOTHOrO oOMeHa (mepeHoca)
XOJIOMHBIX U TEIUTBIX MAcC BO3Jyxa Ha Oonbime paccrosaus Juamerp ux mo ropusontanu odosraHo 1000—2000,
a Hepeako 3000 km u Oonee BepTukanbHasi MPOTSHKEHHOCTh UX HEBEIIMKA U 3aBUCUT OT MHTCHCUBHOCTH U CTaJTUU
pas3Butusi. Meskue o0pa30oBaHusl, HAXOASAIINECS B HAYAILHOM CTa U Pa3BUTHs, OOHAPYKUBAIOTCS HA BBICOTAX 10
2—4 xwm, a pa3BuBmmecs — 10 15—20 kM u Ooree.

BuxpeBas (hopMa HUPKYIAIMUA B IUKIOHAX U AHTUIMKIOHAX OMPEAEISIETCS MMOJIEM JaBjeHus. B IUKIOHAX
aTtMoc(hepHOe JaBjeHHe Hauboyee HU3KOE B IIEHTpE, a K mepudepun pacrer. B aHTuIMKiIOHaX, HA000pOT, B
IIEHTpE JIaBJieHre HAauOoJbIlee, a K nepudepun yMeHbinaercs. TeueHne Bo3ayxa B MEPBOM Cllydae HalpaBiIeHO
MPOTUB YaCOBOM CTpenku OT mnepudepud K IEHTPY, a BO BTOPOM — IO YacOBOH cTpenke (B CEBEpPHOM
MONTYHIAPUH) OT IIeHTpa K nepudepun (puc. 7).

i

Puc. 7. OrCHoRHLTY SepHgeckBe CHCTEWL!
o LAGMGIMOCTE BOSIFOIREIX  TEu€nWA o 1 ngaors, & — paLianE-
WIYR OELIYUNEL TCRCEEH B aRTHLHKAUHE, B —- (esiegoceis [ Fp
H BETHOWEMOZANBUEA §2) rwi) ugreyn)

B cooTBeTcTBUM € XapaKTepoM HMUPKYJISIUN BO3IYX, BTEKAIOIIUH Y TOBEPXHOCTH 3€MJIM B CUCTEMY IMKJIOHA,
TIOJIHUMAETCS BBEPX M B CpenHed M BepxHel Tpomocdepe pacrekaercs. Ecnu n3-3a pactekaHus yObLIb MaccChl
BO3/1yXa MPEBAIMPYET Ha/l BTEKAHHEM €T0 B HIDKHEM CJIOE, TO IaBJICHHE MAJaeT, T. €. HUKIJIOH YriryOmsercs.

B pesynbrare mogpemMa BO3AyX B Pa3BUBAIONIMXCS [UKJIOHAX OXJAXKIAETCs; BOASHOW Map KOHIEHCHpYeTcs,
o0pa3zyroTcst o0siaka M BBINAAAI0T 0caaKu. [109TOMY [UIsl IMKIIOHOB XapaKTepHa MacMypHast ¢ OCaJKaMH IOroja.

B cucreMe aHTHIMKIIOHA BO3/IyX Y ITOBEPXHOCTH 3€MJIM pacTeKaeTcs OT IeHTpa K nepudepun. OQHOBpEMEHHO
Ha BBICOTaX WJET IIPUTOK BO3/yXa OT nepudepun K HeHTpy. Eciu KoinndecTBO BTEKAIOMIEro Ha BHICOTAX BO3yXa
OoJIbIle BHITEKAIOIIEr0 B HIHKHEM CJIOE, TO JaBJICHUE BO3yXa pacTeT, M aHTHLHUKIOH ycunuBaercs. Hucxopsmme
JIBIDKEHUSI BO3JyXa B Pa3BUBAIOIIUXCS AHTHUIMKIOHAX NPUBOAAT K aanabaTHYECKOMy HarpeBaHuio ero. B
pe3ynbTare BOJISHOW Nap yAajseTcs OT COCTOSHMS HachllleHWs, W oOjaka paccenBatoTcs. llosTomy B
AHTUIMKIOHAX npeobasaer Masoo0ayHas roroysa (puc. 8).



Fuiegma

& Hee _
& -
F' .
7
i Hrada g
Fhuapiur
4 -
i spdegmulasigy; q,

g
.

r
e B A

Pac 8 Czzwarmoeceor H3ofpakoduwe LOTOIH o NETHOM
ARTHIREICTTE

JKu3HE KaXKIOro IMKJIOHA M AHTUIUKIIOHA XapaKTePH3yeTCsl OOBIYHO TPEMs CTaJUsIMHU. BO3HHKHOBECHUEM,
pa3BUTHEM U cTapeHHeM. [IpoIomKUTENBHOCT KaX 10 KOIeOIeTCss OT HECKOIBKUX YacOB JIO HECKOJIBKUX CYTOK.
Ecnu ke yCITOBUS IMPKYJISAIUA HE CIIOCOOCTBYIOT PA3BUTHIO ITUKJIIOHA W AHTUIMKIIOHA, OHM HE MPOXOJST BCEX
cTamuii M OBICTPO HMCYE3arOT. YCJIOBUS Ui BO3HUKHOBCHHS W Pa3BUTHS IIMKJIOHOB, KaK M aHTUIIMKIIOHOB,
OIPEICNISAIOTCS U3MEHYUBOCTBIO, WITH, KaK OOBIYHO TOBOPSAT, HECTAIIMOHAPHOCTHIO BO3AYIIHBIX TCUCHHH, KOTOpas
BO3HUKACT IOl BIUSHUEM MHOTHX (DaKTOPOB. [ JTABHEIA Cpely HUX — M3MCHEHUE TOPU30HTAIBHOTO TPaTUCHTA
TEMIIEpaTypbl M JaBJICHUS, KPHUBOJHHEHHas (opma wu3zob0ap (TUHUM, COETUHSIONIMX TOYKH C OJMHAKOBBIM
JIaBJICHUEM), HEOTHOPOAHOCTh TOBEPXHOCTH 3€MJIH, CUJIa TPEHHS U JIP.

[MpyynHON BO3HUKHOBEHHS TEPMHUYCCKHX IIMKIOHOB SBIISICTCS, HApUMEp, HEPAaBHOMEPHOE HArpeBaHHE
MTOJICTHIANOIIEH MOBEPXHOCTH W OOpa30BaHUE YCTOMYMBBIX MECTHBIX BOCXOJNSIIMX IBIDKCHHHA BO3JIyXa HaJ
CpaBHUTENBHO OonbmiMHu ionansamMu B paguyce 100—200 kM, a Takke MOSBICHUE MECTHBIX 00JIacTel maJ eHuUs
JaBJieHUs. B mMayorpagueHTHOM OapU9YecKOM TOJE JIETKO MOSIBIISCTCS 3aMKHYTas IUKIOHHYECKAS IUPKYIISAIUS.
[Ipu OMArONPUSTHBIX YCIOBUSX, KOTJa B CHCTEMY TAaKOTO IMKIOHA BXOAUT (POHT, OH MOXKET IONYYUTh
JanbpHEilliee  pa3BUTHE WM NPEBPATUThCS B OOBIUHBIA  (poHTanmbHbIA  1ukioH  (puc.  9).
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C MoMeHTa BO3HHKHOBEHHS M JIO CTAJMH HAWOONBIIET0 pa3BUTHS IMKJIOHA JAaBICHHE B €ro IEHTpE
noHmwxkaercs. CKOpOCTh MaJIeHUs NaBIICHUS HA €AWHHUIYY PACCTOSHUS, WM TOPU3OHTANBHBINA MPaTUeHT NaBIICHHS,
BO3pAcTaeT, U BETPbl YCHIIMBAIOTCS, HEPEAKO 0 INTOPMOBBIX. ATMOc(hepHbie (QPOHTBI 00OCTPSIOTCS, OCAIKU
BBITIAIAI0T HAaNOOJIee HHTECHCUBHO. 3aTeM IIMKIIOH OclIabeBaeT U 3aMoNIHICTC, T. €. JABJICHUE B €ro IIEHTPE PacTeT,
BETPBI 0CNIa0eBAIOT, (POHTHI PA3MBIBAIOTCS, OCAJIKH YMEHBUIAIOTCS M MIOCTEIICHHO MPEKPAIaloTCs.

B mentpe nmkioHOB, pacnonaratommxcs Haja Epomoid, [laBmenwe cocraBiser wacto 990—1000 m6
(MunTubap — eMHHIA U3MepEeHHs aTMOC(HEPHOTO IABJICHHS, BBIPaXKEHHAS B SMHHUIIAX CHJIBI — MUHAX. 1 MO =



1000 I[I/IH/CMZ, 1 M6 == 0,75 mm pr.ct. JaBnenue 990—1000 M6 cootBercTBYeT 742—750 MM pt. c1. M3peaka
oHo noHmkaercst 1o 940—950 m6. B Takux nMKIOHAX BETEp JOCTUTAET Pa3pyIIUTEIbHON CUIIBI.

B aHTHIMKIOHAX ¢ MOMEHTa 00pa30BaHUS U 10 MAKCUMAJIBHOTO MX YCUJICHUS AaBJICHHE PACTET, @ C MOMEHTA
CTapeHus] MajgaeT, U aHTHIWKIOH paspyuiaercs. B 3TOT mepuon naBieHHe BO3AyXa B UX IIEHTPE HAYMHACT
MOHMKATBCSI, BETPBI OCNA0EBAIOT, HEPEAKO MOSBIACTCA OONAYHOCTh M MECTAaMH @K€ BBIMAJAIOT OCaAKd. B
LIEHTPE Pa3BUBAIOIINXCS AHTUIMKIOHOB jaaBiieHHe yacto gocturaer 1030— 1040 MmO, a B OTAENBHBIX CIydasx
npessimaer 1060 M6. Takue aHTUIMKIIOHBI Hepenky 3uMoi Hax CHOUpBIO.

CKOpOCTH TepeMelieHHsl IIMKIOHOB U aHTUIUKIOHOB KOJEOJIOTCS B MIMPOKHX Mpenaenax. B HavanbHOM
CTAJMHM Pa3BUTHS HHU3KUE IMKIOHBI M AHTHIUKIOHBI MEPEMENIAIOTC CO CKOpOCcThio okono 40—50 km/4, B
COOTBETCTBHH CO CKOPOCTBIO BEIYIIEro IMOTOKA. B OTHENBHBIX Ciydasx CKOpOCTh nepemelnenus gocruraer 100
kM/4. B mo3aHeit craguu, Koraa UKIOHBI M @aHTHIUKIOHBI TIPEBPAIIAIOTCS B BEICOKHE Oapuyeckue o0pa3oBaHus,
CKOPOCTh MX MEpEeMEIICHHs PEe3KO MajaeT, U OHU CTAHOBSITCS MAJIONOIBIKHBIMH. [IpH 3TOM LEHTP HUX YacTo
OIKCBHIBACT HEMPABUIbHYIO METICO0PA3HYI0 TPASKTOPHIO.

B cucreMe MOABMXXHOTO IMKIOHA XOJOMHBIA (DPOHT PacHONOKEH B THUIOBOW €ro 4acTH, a TEIUIbli — B
nepeanei. [103ToMy, KOrJa HUKJIOH MPHOIKASTCS K KAKOMY-THOO MYHKTY, CHAaYasla TeMIepaTypa MOBBIIIAeTCs,
3aTeM 3aMETHO MOHWXKaeTcs. B mepuon yriayOneHus IMKIOHAZ, KOTJA JaBJC€HHE B IIEHTPE 'TIOHMXKaeTcs,
aTMocdepHbie HPOHTBI 00OCTPSIOTCSA. DTO BBI3BIBACT, KAK YKa3bIBAJIOChH BBINIC, OOUIIBHBIC W TPOJOKUTEIbHBIC
ocaxu. [Iporiecchl 3T CHIbHEE BBIPAKEHBI B [IEHTPAIbHON U MepeqHeil YacT UKJIOHA, B 30HE TEIUIOro ppoHTa
(cM. puc. 9). B ThUIOBOW 4YacTH BO3MyX MOAHUMAETCS MEJICHHO, a Ha MepU(epur OTMEYaeTcsl Naxke ero
onyckaHue. B OONBIIMHCTBE CIydaeB MaJCHUE NABICHHS TOBOPUT O NPUOMMKCHUH IUKIOHA W YXY/IICHUH
‘morozpl. POCT maBneHus CBUIAETENbCTBYET 00 y/IaJeHHH IMKJIOHA, MPUOIMKCHUH aHTHIMKIOHA U YITYy4YIICHUH
norojibl. Ho He Bceryia 3To MpaBHiIO OKa3biBaeTcs B cuiie. VIHOrma morofa yxy/ImiaeTcss U ¢ pOCTOM JaBJICHHS, a
yaydlaercs npu ero ‘mageHuu. [1oroja 3aBUCHT He TONBKO OT M3MEHEHUsI IABJICHUSI, HO U OT BJIArOCOJCPKAHHS
BO3/[yXa, CKOPOCTH €r0 BEPTUKAIBHBIX JBWKCHUH U IPYTUX MPUYHH.

[Mapsimas moroja HamOornee OjaronpusTHa B aHTUIMKIOHAX. B mocnmennux HaOiromaercss ManooOiayHas
cyxasl TOroJia M JHIIb B 3aKITIOYUTEIIBHOW CTaJud MX Pa3BUTHS BO3MOXKHBI BHYTPHMAcCOBbIE Ipo3bl. OHH HE
OMAacCHBI JUIsl TIONIETOB. I pO30BhIe oyary cieayeT o0XOIUTh CO CTOPOHBI BeTpa. Briepeau IUKIOHOB W BONH3U UX
spa HeT MapsliuX YCIOBHH. JIMIIb B THUIOBOW 3HAYMTENHHO YAAICHHON OT MX IEHTpPa OOJACTH BO3MOXHBI
ciabble BOCXOJIAIIIE MOTOKH, €CITH MTOACTHIIAIONIAs! TIOBEPXHOCTH IPOTrPEBAETCS.

KpoMe 0OCHOBHBIX, Pa3IHYaroT elie MPOMEXYTOUHbIC, HIIH BTOPUYHBIC, OApUUECKHE CHCTEMBI C HE3aMKHYTHIMH
n3o0apamu JI0KOMHA — BBITAHYTas B BHJC kKeo0a OT IIEHTpa LUKIOHA TOJI0Ca MOHKEHHOrO aBIICHHS,
pacronararomasics MeXIy AByMs 00JacTIMH MOBBINICHHOTO JaBlIeHUS; rpebeHb (OTPOr) — BBITSIHYTHIA KITHHOM
OT IICHTPA AHTHUIIMKIIOHA M PACHONIATAFOLINIACS MEXKIY AByMsl 00JIAaCTSAMH MOHMKEHHOTO JaBJICHUS; CeJI0OBHHA —
Gapuyeckast 00J1aCTb MEXIY ABYMSI KPECT-HAKPECT PaCTIONOKEHHBIMH LNIVIOHAMHU 1 AHTHLHKIOHAMHU (puc. 10).

Pae 10 Coeommbe (opan GSDHeecioro Lol

n— A K, Ho— AOTEINAIOE, SBAE EATMPAEA2-4lla A £LHABl BCTPA 1I:'Il.'l':’!.lIH.E
}':.a.ibluar'r._u:.'_.'.':l AXET A0TCp, CCpO VRIJMBECT SH1y BCTPA  AA417C0108 Cepu —
A afe, peporveos - AR Wi, B NpHHTMe BaTep T—H M)

[Morona B obnactyu 10KOMHBI OOBIYHO ITUKJIOHUYECKOT0 Xapakrepa. YacTo BIOJIb OCH JIOKOMHBI pacrioyiaraeTcst
GbpoHT (TemIblid, XONOIHBIN, OKKIFO3Hs), PA3CISAIONINN JBE, & B CIydae OKKIIO3UH — TPH BO3IYILIHBIC MACCHI.
Takum oOpa3zoM, moroaa B 00JIaCTH JIOKOWHBI MPEXK/IE BCETO ONPEAENseTCsS CBOMCTBaMHU (POHTA M BO3AYIIHBIX
Macc, obOpasyronmx ero. JloxOnHa mnepemeriaercsi BMECTe C ITUKJIIOHOM, C KOTOpHIM cBsizaHa. Hepenko ona
Bpalaercs BOKPYr NMKIOHA MPOTUB YaCOBOW CTPEJIKH, OCOOEHHO €CIIM CKOPOCTh IMKJIOHA yMeHbmaercs. [loroga
B oOnacti rpebHs (0Tpora) aHaJOrMYHA MOTrOJe AaHTHUIUKIOHA. [ peOeHb CMEIIaeTcss BMECTE ¢ aHTHUIMKIOHOM, C
KOTOPBIM TOT CBSI3aH, U BpaIllaeTCsi BOKPYT HETo 110 YaCOBOI cTpelike, 0COOEHHO eciy MaJlonoABWkeH. B obnactn
CEe/UTOBHMHBI JIETOM B HEYCTOHYMBOIN BO3YIIHOW Macce pa3BHBAIOTCS MOIIHBIE Ky4YeBbIE M Ky4eBO-IOXKIEBbIE



o6na1<a, COIMPOBOXAAKOIIUECA JIMBHCBBIMHU OCaJIKaMU U TpPO3aMHU. Hapﬂmaﬂ noroga 3A€Chb ObIBaET JIHIIb
KPAaTKOBPEMCHHO, U JUIMTCJIBHBIC, 4 TAKKEC MAPIIPYTHBIC TOJIEThHI UCKITFOYAIOTCA.

CHUHOIITUYECKHUE YCJOBUS, BJIAT'OIIPUATCTBYIOIIUE IMAPAIIIUM INOJIETAM HA
IIJTAHEPE. KAPTBI IIOT'O1bI

Opranusanys MoJeToB Ha IUIaHepax B 3HAUUTEIBHOM Mepe 3aBUCUT OT MOroAbl. ['0TOBACH K HUM, CHOPTCMEHBI
JIOJDKHBI TIIATEIBHO U3YYHTh COCTOSHHE ITOrObl B palioHe rmonetoB. Hamo xopomio pa3dupartses B puznueckon
CYIIHOCTH aTMOC(EpHBIX MPOIECCOB, CO3AAIONINX Pa3JIMYHbIE YCIIOBHS IOTO/bl, U 3HATH, KAKWE CUHONTHUECKHE
YCIIOBUSI OJIArOIPUSTCTBYIOT ITOJIETaM Ha IUIaHepax.

IIpakTHka npoBeaeHUsI UITAHEPHBIX COPEBHOBAHUIN M TPEHUPOBOK IOKA3BIBAET, YTO OKOHYATEIBHOE PELICHUE
JUIs BBIOOpa YIpa)KHEHUs ONpENeNsioT CHHONTHYECKHE YCIOBHS B paiiOHE IPEACTOSINMX IOJEeTOB. Tak, s
TMIOJIETOB Ha aOCONIOTHYIO NAIBHOCTh M Ha JAIBHOCTH C MOCAJKOW B 3apaHee HAMEYEHHOM ITyHKTE HEOOXOIMMO,
HapSIy C YCIOBHSAMH JUIS Pa3BUTUS KOHBEKIUH, UMETh Ha OTPOMHOM PACCTOSHUU CWJIBHBIC TOMYTHBIC MU
MONYTHO-00KOBBIE BeTpbl. llomeThl Ha MJajdbHOCTH HaJX paBHUHAMHU  1€JeCO00pasHO MPOBOJUTH  IOJ
KOHBEKTHBHBIMU oOsiakamMi. CKOpPOCTHBIE TOJIETHI 10 TPEYroJbHBIM MaplipyraM M IIOJIeTHl B LEIb C
BO3BpAIIEHHEM K MECTY CTapTa OOBIYHO BBIMTOIHSIOTCS TIPH CIa0BIX BETPAX.

K Haubonee THUNWYHBIM CHHONTHYECCKAM TOJOKCHUSM, OJIATONPHUATHBIM JUIS TOJCTOB HA JallbHOCTH B
enrpansHoii yactu EBporieiickoli TeppuTOpUH CTpaHbI CIEyeT OTHECTH KPalHIOK Mepru()epUro THUTOBON YacTH
OOIIMPHOTO BBICOKOTO M MasonoABrKHOro nukinona ¢ neHrpom Hag Komm ACCP wim lOxeBIM M CpemHum
VYpanom. B aToM ciydae B ThUTy IMKJIOHA 33 XOJOAHBIM (DPOHTOM, CMECTHBIIMMCS B KpaiHHE I0)KHBIE PaiiOHBI,
pacripocTpaHsercst TpedeHb WM aHTHIUKIOH. Bornbine GapudyecKkue TpaJveHThl B ThUIY LUKIIOHA CO3JAIOT BO
BCel HIDKHEH NMOJOBMHE Tponocdepbl CHIBHBIH TOPHU30HTAIBHBIA TIepeHOC BO3ayxa. MOIIHBIA CeBEpHBIH WIH
CeBepo-3aMaHbli MOTOK pachpocTpaHseTcs BIoTh a0 YepHoro mmu Kacmuiickoro mopei (CKOpOCTh 4acTo
npesbiniaer 60—80 km/u).

[epenusiss acte rpebHS W OCOOEHHO pPaHOHBI C IUKIOHWYECKOH KPHUBWU3HOW H300ap XapakTepHU3yIOTCS
pa3BUTHEM Ky4eBOW M MOIIHO-KY4YeBOW OO0JaYyHOCTH, HAauyMHAIOIIEH 00pa3oBHIBATBCS paHO YTPOM. OTa
KOHBEKTHBHAsi oOiayHocTh OOBIYHO HE JIOCTHIAaeT JIMBHEBOM MM TPO30BOHM CTaJMH, TaK KaKk Ha HEKOTOpPOU
BBICOTE BEPIIMHBI O0JIAKOB pacTEKaroTCsl MOJ 3aJepKUBaronmM cioeM. OCHOBHAs IPUYMHA paHHEH KOHBEKIMH
NP JIAaHHOM CHHOINTHYECKOM TMOJOKEHHH — JUHAMHUuYecKas TypOYJIEHTHOCTh, BO3HHUKaromas Omaromaps
OOJTEIIIOMY M3MEHEHHIO CKOPOCTEH BETpa B CIIOE OT MOBEpXHOCTU 3eMitH 10 BICOTEI 600—1000 M. HTeHCHBHAS
JMHAMHYecKasi TypOYJIEHTHOCTh CIIOCOOCTBYET MOABEMY BO3[yXa IO YpPOBHS KOHJAEHcaluu. Beimie Hero, kak
MIPaBUIIO, JOCTATOYHO YCIIOBHH JJIsI BIIAKHO-aJJMa0aTHYECKOH KOHBEKIIMH, TaK KakK (aKTHUECKHe BEPTHKAJIbHbIC
T'paJIMeHTHI TEMITEPATYPhl B XOJIOAHOW BO3IYIIHON Macce paBHBI BIAKHO-aJMa0aTHUECKUM HWJIH TIPEBBIIIAIOT UX.

[Mapsimpe moneTs! Ha AaJIBHOCTH BO3MOXKHBI TaKXKE B BOCXOJSIIUX ITOTOKAaX Mepea XOJOTHBIM (PPOHTOM HITH
niepeq; (PPOHTOM OKKIIO3HMH. Jlydie BCEro HCIONB30BaTh VISl HUX BOCXOSIIHME ITOTOKM KBa3WUCTAIMOHAPHBIX
XOJIOJHBIX (PPOHTOB, HA KOTOPBIX 00pa3oBajCs psiji BOJIHOBBIX BO3MYIIEHHH. [ToNeThl B TaKuUX CIydasx DOJDKHBI
MIPOXOANUTH BAONL (POHTA W HA HEKOTOPOM pAcCTOSHHUHM OT (POHTAJIBHBIX TPO30BBIX 00O1akoB. OnHAKO
ortacaiTech IoNacTh B Ky4eBO-I0K/EBbIe 00JaKa.

CKOpOCTHBIE MONETHl IO TPEYrOJIbHBIM MapLIpyTaM M B LIEJIb C BO3BPALIEHUEM JY4Ile BCErO NMPOBOIUTH B
MaJIOTPaJMEHTHBIX OapUueckux O0JacTsX, MPEACTABISMIOMMX COOOH pa3pylaloliuecs BBICOKHE TEIUIble U
MaJIONIOIBYKHBIC aHTUIMKIIOHEI, Tie JHeM 70 .BhIcOThI 2000—2500 M BO3HUKAET CyxX0aanadaTuIecKuid TpaJueHT
TEMIIEpaTyphl, 2 B BEPXHUX CIOAX T'PaJUEHTHl OJM3KM K BIaKHO-aanabatwdeckum. CliemyeT, OfHAKO, UMETh B
BHJLY, YTO BO BTOPOH ITOJIOBHHE JTHS U B Pa3pYIIAIONIMXCSl aHTHIUKIOHAX YaCcTO HAOJI0AaeTCsl MOIHAS Ky4eBas 1
Ky4eBO-JI0XK/IeBast 00JIAYHOCTb, MHOT/Ia COIPOBOXKIAIOIIASICS CYXHMHU» TPO3aMH.

MasonoBrm>XHbIE 00JIACTH MOBBIIIEHHOT'O AABJICHUS JIETOM peaku. [1oBMKHBIE aHTUIMKIIOHBI U OapHyecKue
rpe0OHH, repeMeniaronyecs 3a (PpoOHTOM, BCTPEUYAIOTCSI Yallle BCEro. B HUX TaxKe CO3ar0TCsl XOPOIIHME YCIIOBHUS
JUISl TEPMUYECKOM KOHBEKIMH, OCOOEHHO Ha y4acTKax, IJie HEIPEPhIBHO 'MIEPEHOCUTCSI OTHOCUTEIBHO XOJIOMHBIN
BO3/IyX. OTU TPEOHM W AHTUIMKIOHBI NPEUMYIIECTBEHHO (DOPMHUPYIOTCS B MOPCKOM YMEPEHHOM M MOPCKOM
apkruueckoM Bo3ayxe. Ha Espomeiickyto yacte CCCP oHM cMmemialoTcs ¢ 3amaJHbIX WM CEBEpO-3amaJHbIX
palioHOB ATJIAHTHKH.

Jis Toro 4ro0bl MMETh HAIJISAAHOE IPEICTAaBIICHHE O CHHONTHYECKOM IIOJIOKEHHUH M COCTaBHUThH IPOTHO3
MOro/ibl Ha JIeHb, HEOOXOAMMO O3HAKOMHTBCS C KapTaMH IOrojbl. MeTeopoIorHYecKHe CTaHIMH PETYIISIPHO
HaOIIOIAIOT 32 00JaYHOCTHIO (KOMHYECTBOM, (DOPMOI M BBICOTO!), BUIUMOCTBIO, TEMIIEPATYPOil U BIaXKHOCTBIO
BO3/1yXa, HaNpaBJIEHHEM U CKOPOCTBHIO BETpa, aTMOC(EPHBIM JaBICHHEM U 3a TAaKUMHM SIBJICHUSIMH, KaK TyMaH,
JIBIMKa, Tp03a, OcaakH u T. 1. Habmonenus Begyres yepe3 kaxaple 3 4, HaunHast ¢ 00 4 MOCKOBCKOTO IEKPETHOT'O
BpeMeHnu. CtaHIWH, TpeTHa3HAYEHHbIE Ul 00CIY)KMBaHHs aBHallMM, BeAyT HaOmoaeHus depe3 1 4, a uHorna u
yamie. Temrmeparypy, arMoc(epHOe NaBiI€HHE, BIaXXHOCTh, HANpaBIEHHE M CKOPOCTh BETpa HAa Pa3IUYHBIX
BbICOTaxX HAONIONAIOT a’pOJIOTMUECKHE CTaHIMK METOJOM paJuo30HIUpoBaHus atMmochepsl. Pamro3oHb!
BemyckatoT B 03; 09; 15 m 21 94 MOCKOBCKOrO JCKPETHOrOo BpeMeHH. Ha craHmmsx Tpexpa3oBOro
Paaro30HANPOBAHUS
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IIO/IbEMBI 30HJI0B Yale Bcero genatores B 03, 15 u 21 4, a neyxpaszoBoro — B 03 u 15 u. Pe3ynbraTs! Habm0AeHHI 321 QPOBBIBAIOT
CrIenUaIbHBIMH KOIaMU U TelerpaupyloT B METEOPOIOrnIeCKIe eHTPHI. TaM TenerpaMMbl pacKOAUPYIOT H HAHOCAT Ha OJIAHKH

reorpaquecxnx KapT onpeaci€HHbIM 06pa30M. OHH Ha3BIBAIOTCS KapTaMH IOroJibl, UJii CHHONITHICCKUMHU. ITo d)o‘ro‘renerpaq)y uxX nepeaanT
B MECTHBIC OGCCpBaTOpI/II/I, 6}0]30 TIOroAbl, aBUAIITUOHHBIE METCOPOJIOTMICCKUE CTAHI[UU.



CBefieHHs O MOTOJIE B MyHKTE HAOIO/IEHHS, COO0IaeMbIe B TEJIErpaMMe, HAHOCATCS Ha MPU3EMHYIO KapTy M0
cxeme, nipuBesieHHOM Ha puc. 11. Kpyxkom 0003HaueHa METEOPOIOTHYECKast CTaHIUS. 3HAYE€HHsT OYKBEHHBIX
CHMBOJIOB U MTOPSIIOK HAHECEHUsI METEOPOIIOTHUECKHUX JAHHBIX HA KAPTY MOTrOJIbI CIIEYIOIIUE.

N — ob1iee Konmu4ecTBO 001aK0B B Oayiax (HAHOCSAT B KPY)KOUKE CTAHIIMKA B COOTBETCTBUH C Tp. 2 Tabi. 3);

dd — nanpaBnenue BeTpa;

ff — ckopocTh BeTpa B cpok HaOJroJeHHs (HampaBiieHHe BeTpa 0003Ha4YeHO cTpenkoi. Ee «octpue» —
KPY)KOK CTaHIIUH; OMEPEHHEe — CKOPOCTh, MPUYEM JUTMHHOE mepo — 5 Mm/c, kopoTkoe — 2,5 M/c; eciti ckopocTh
Betpa 1 M/c — crpenka 6e3 omepeHus, CKOpocTh BeTpa 25 M/c — 3auepueHHBId TpeyronbHuk. Korma Ha
METEOCTAHIMU THXO, €€ KPY)KOK OOBOTUTCS €Il OJJHUM KPYIKKOM);

VV - ropusoHTanbHAs BUAUMOCTH B Idpax koxa, Hampumep: 5—0,5 km, 10—1 kM, 15—1,5 xm, 40—4 xwm,
56—6 kM, 57—7 kM, 60—10 kM, 70-20 kM u T. 1.;

WW—riorozia Bo BpeMsI HaONIOACHUSI WM 3a MOCIeMHUI mepen HaOroJeHHeM 4yac (HAaHOCHTCS Ha KapTy
coriacHo koxy KH=01). Jlnst 0603HaueHuUs MOrO/Ibl B CPOK HAOIIOAEHHS HIIH 3a MOCIEHUI yac cymiectByer 99
pa3nu4HBIX CUMBOJIOB (cM. Tabm. 3) Ecnu siBeHHe OKOHYHMIIOCH M0 HAONIOJEHUs, HO OTMEUYAIOCh B MOCIETHHIMA
Yac, TO 3HAYOK BBIHOCHTCS 33 KBaIPaTHYIO CKOOKY BJIEBO:

%’ E] ’\ﬂ HT A

ppp—atMochepHOe TaBiieHre Ha YPOBHE MOPS B MO C IECATBIMU OJIAMH, 0e3 1udp, 0003HAYAIONMX COTHH U
teicsiun (Ecu nasnenne Boime 1000 M6, To oTOpachkiBatoT mepBbie aBe UdphI; npu aasienun menee 1000 Mo
0TOpachIBalOT MEPBYIO JeBsITKY. Kak mpouects naBrnenue Ha cranimu? Creayer 3HAaTh. eCliu nepBas iudpa B
nIaBieHuM Oonee 5, To mobasusercs 9 coreH, ecnu MeHee 5, To 10 coren Hampumep: 036 uuraem 1003,6 MmO,
987—998,7 M0);

+-pp—o0iiice U3MEHEHHE JaBJICHHs 3a NOCAeIHIE 3 U B [EJBIX M JECATHIX J0sIX MO. 3HaK * COOTBETCTBYET
POCTY WU TAJICHHUIO aBJICHUS,

a — XapakTepHUCTUKa 0APOMETPUUECKOI TEHICHIHN

(Hampumep ! JaBJICHHE aAJI0 HEPABHOMEPHO.

Hanocutcst cormacto rp. 9 Tabi. 3);

ﬂ ﬂ — TeMImeparypa Bo3xyxa B Ienslx rpamycax Llemscus (OtpuratensHas 0003HaUaeTCsl 3HAKOM
MuHyc. Temmeparypy peKkoOMeHayeTcss HAHOCUTh KPACHOH TYIIBIO);

e
— oKkcrpemaibHas Temmeparypa (Ha kaprax 3a 09 4 HaHOCAT MUHUManbHywo, a 3a 21 y—
MaKCHMAJIBHYIO TEMIIEpaTypy CyTOK. Takke peKOMEHIYeTCs HAHOCUTh KPACHOH TYIIBIO);

TdTd — 3HaveHus] TOUKH pOchl B 1eibix rpagycax Llembcus (Touka pocsl — Temmepartypa, MpU KOTOPOWH
BOJISHOM Map, COMlepIKalUics B BO3AyXe, HAUMHACT KOHACHCHPOBATHCA) |

W — xapakTepicTHKa MPOIIEAIIeH MOro/isl B MPOMEXYTKe Mex 1y Habmonenusmu (Hanocures cornacHo rp.
4 ta61.3);

RR —ocanxu (ecnu 6bu1H) 32 mocnenuue 12 u B MM (HaHocsaTcs 3eneHo# TyIbIo);

Nh — xomnuecTBO 00MaKOB HMKHErO sipyca, a NP HX OTCYTCTBHHM CpEAHEro sipyca B Imdpax Koaa
(Hanpumep, kon 7 o3Hauyaer 9 GasnoB obmauHoctH, kox — 8—10 6GamnoB, 9—tyman. HaHocuTcs Ha kapTy
corjacHo Tabi. 3);

Cl—bopma obmakoB HIXKHETO sIpyca, BHICOTa KOTOPBIX yKkazaHa kojoM (HaHocurcs 3HauKaMu, MOMEIICHHBIMU
B rp. 6 Tabm. 3);

hdhs—sricora HkHell rpanunsl 061akoB (Hanocutest komoM cornacho Ta6i. 3. Hanpumep, kox 6 o3Hadaer
BBICOTY HIDKHE#H rpanuip! obnakos 1000—1500 m);

Cm—dopma obrakoB cpenHero sipyca. (HaHOCHTCS COOTBETCTBYIONIMM 3HAYKOM COTJIACHO rp. 7 Tabu. 3);
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—hopma obnakoB BepxHero spyca (Cormacho rp. 8 Tabn 3. PekoMeHayeTCs HAHOCHTH KPACHBIM
[[BETOM).
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KapTe B QOHOM Ra TYIETCA HA-
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Ha puc. 12 «<u3o0paskeHa» Tunm4Hast aeTHss noroga. O61aqyHOCTh KydeBo-10/1eBasi 8 0alioB, ¢ BRICOTOM
ocaoBanus 600—1000 m. HabGmromanuck Takke nepucteie odaka B cpok HaOmroMeHNs ObUTa Tpo3a ¢ JIOKICM
pu BUAUMOCTH 4 KM. ATMOc(epHoe laBiieHne, IPUBEAEHHOE K YPOBHIO Mops, paBHsutoch 1004,5 M0, Benmuunna
6apuueckoii TeHnennun — 1,8 M0, naBnenue nanano HepaBHoMepHO. TemrepaTtypa Bo3ayxa 24° C, Touka pochl
20° C. B MoMeHT HaOJIr0/ICHHS BETep 10ro-BocTouHbIi 16—18 M/c. Mexy cpokaMu HaOIIOIeHUS OTMEYAITUCh
JMBHEBBIC OCAJIKU. 3a mocnenHue 12 4 BhInano 8 MM 0caIKoB.

CocraBlieHHIO IPOrHO3a MPEALIECTBYET «BHIYEPUHBAHUE KapT U B IEPBYIO OYepelb IPOBEICHUE H300ap.
OHH MOMOTAOT ONPE/ICTUTh PACIPEICIICHUE NABICHHUS HA YPOBHE MODSI, B YACTHOCTH, MOJIOKEHHE IIUKIOHOB,
AHTHIMKIOHOB U Ipyrux Oalpuueckux cucreM. M300apbl MPOBOASAT MPOCTHIM YEPHBIM KapaHAAIIOM B BHIC
HETPephIBHBIX JHHUI Yepe3 5 MO (Ha kapTax HeGombIoro paiiona — udepes 2,5 M06). B 1ieHTpe KaxI0ro IUKIOHA
Ha KapTe norofsl craButcs H (HU3KO0e), a B IEHTpe aHTUIMKIOHAa — B (Bbicokoe). M30omuHuu GapruyecKux
TeHACHIUHA TPOBOAAT Yepe3 1 MO TOHKMMH NPEPBIBUCTHIME JIMHUSIMU. B 11eHTpe 00acTy najeHus TaBIcHHs
KpacHBIM KapaHJauiom craBurcs Oyksa 1 (majaeHue), a psaoM cripaBa BHH3Y MPOCTABISIETCS BEJIHYNHA
MaKCHMAJIbHOTO TIOHM)KEHUS IABJICHHUSI C TOYHOCTBIO JI0 IECATHIX Joyiei MO. B 1ieHTpe o6mact pocTa AaBICHUS
CHHHM KapaHJAIIOM CTaBUTCs OyKBa P (pPOCT) M MPOCTABIIACTCS «BENMYHMHA MAKCHUMAJIBHOTO POCTa TABIICHUS 30Ha
00JI0KHBIX OCAJIKOB Ha KapTe 3aKPalllMBACTCS 3eJCHBIM [[BETOM, TYMAHOB — YKEJITHIM, OCTaJIbHBIC SBICHHSI
noroipl (rpo3a, TUBHEBOW O/, MOPOCH U JIP.) OTMEYAOTCS KPACHBIM HJIH 3€JICHBIM [[BETOM B COOTBETCTBHH C
YCIIOBHBIMH 3HAKAMH Ha KapTe, HO KpYITHEe.

AtMmocdepHbie GPOHTHI UMEIOT OIPOMHOE 3HAYEHHE JUIS THAarHO3a M MPOrHo3a morojsl. Kak yxe HU3BECTHO,



(pOHTHI OBIBAIOT XOJOJAHBIMH, TEMJIBIMA U CIOXKHBIMHU ((DPOHTBI OKKIIIO3UH). B CBOIO Ouepesb, OHU JIENATCS Ha
IJIaBHBIE U BTOPHYHbBIE B 3aBUCHMOCTH OT 3HAYMMOCTU B OOUIEH HUPKyIsAimu atMochepsl. [ aBHble (POHTHI
Pa3beAUHSIIOT BO3AYIIHBIE MAaCChl PA3IMYHOrO Teorpa(Uueckoro MNpPOUCXOXAeHHs (Hampumep, BO3IYX
YMEPEHHBIX M TPOMUYECKUX MIHPOT). MMest OONbIIyI0 TOPHU3OHTAJBHYIO MPOTSHKEHHOCTh, OHHM  OOBIYHO
XapaKTePU3YIOTCs 3HAYUTENBHOH PA3HOCTHIO TEMIEpaTyp MEXKIy BO3AYyXOM IO 00€ CTOPOHBI OT (pOoHTa
(«reripiM» U «xONoaHbIM»). C HUMH CBA3aHO 00pa3oBaHME IMKIOHOB. BTopuuHbie (DPOHTHI Pa3IEIsAIOT JBE
YacTH BO3JYIIHbIE MAacChl OIHOTO U TOTO e reorpaMuecKoro MPOMCXOKIACHHUS, HO HUMEIOIINE HECKOIBKO
pa3IMYHbIE XapaKTEPUCTUKH, B YACTHOCTH — TEMIIEPATYPhI, BIAKHOCTH, CHJIBI M HaMpaBjeHUs BeTpa. OPOHTHI,
KOTOpBIE MaJl0 HM3MEHSIOT CBOE MOJOKeHHe (OHH OOBIYHO MMOYTH MapajlieSibHbl H300apaM), HA3bIBAIOTCS
MAJIOMO/IBYXKHBIMU HJIH CTAlMOHAPHBIME. Ha KapTax moros! Teribiii ()pOHT MPOBOIST KPACHBIM, a XOJIOJHbIN —
CHHUM KapaHjgamoMm. @OPOHT OKKIO3UM TMPOBOISIT KOPUYHEBBIM. MAIONMOBKHBIA 0003HAYAIOT C OJHOU
CTOPOHBI KPACHBIM, a ¢ IPYroil — CHHHUM KapaHanioM BropuuHsie GpOHTE 0003HAYAIOT MPEPHIBUCTON JTHHUEH
COOTBETCTBYIOIIETO IBETA.

Kak y»ke roBOpUIIOCh, O1aronpusIiTHBIE YCIOBHUS IS MOJIETOB [UIAHEPOB OBIBAIOT B aHTUIMKIOHAX, UX TPEOHIX
U B THUIOBBIX YaCTSIX I[UKJIOHOB (IIOCIEHIE — IS TIOJIETOB HA JANBbHOCTD). BONIM3M MalONOABMKHBIX ()POHTOB,
a TarKKe MpH MPHUOIMKEHUM [UKIOHOB HET YCIIOBHH JUIs MapslidX MojeToB B mocieqHeM ciydae JaBieHHE
nagaer U moroma pesko yxymmiaetcs. [lepucTtas 00JaYHOCTH YIUIOTHSETCS, MEPEXOMUT B MEPUCTO-CIOHCTYIO,
3aTeM B BBICOKOCIOUCTYI0O HaumHaercst 0010kHON nop VHOrAa, Npy pa3pylaronmxcs aHTHIIMKIOHAX, YTPOM
MOSIBISIETCS. BBICOKOKYYEBasi M CIIOUCTO-KydeBasi 00JIaYHOCTb, MOCTENEHHO MOKpBIBatolias Bce He0o. Ecnu oHa He
CBsi3aHa ¢ ppoHTOM, oHa pacceuBaercs k 10—11 4, pexxe — k 12—13 4. Tlocne ee paccenBaHus MOYBa OBICTPO
MPOrPEBAETCs, U BO3HUKAIOT Ky4eBbIe 00J1aKa.

IMo Ha3eMHBIM KapTaM [OTOJbI HENb3s MPEABUAETh B TOJHONH Mepe XapaKkTep pa3BUTUS KOHBEKTUBHOMN
00JIAYHOCTH ¥ TEPMHMKOB. JTOMY ITOMOTAeT aHAJIN3 BEPTUKAIBLHOIO 30HIMPOBAHHS aTMOC(EPHI, MOCKOIbKY Ha
pa3sBUTHE BEPTUKAIBHBIX [BIKEHUN B aTtMmocepe OOJbIlle BCEr0 BIMAET paclpenelicHHe TEeMIEpPaTypbl U
BJIQKHOCTH C BBICOTOM.

AJPOJIOTHYECKASA TUAT'PAMMA

B MeTeoponmoruueckux MOApa3NeNICHUSX [0 JaHHBIM PaJUO30HIUPOBAHUS COCTABJISIOT CICIUATBHBIC
rpaduku — a’sporormdeckue auarpaMmMbl. C MX MOMOIIBI0 aHAM3UPYIOT COCTOSIHUE aTMOC(hEephl Ha Pa3TUYHBIX
BbIcOTax. OCOOCHHO OHHM HYXHBI JUIsI MIPOrHO3a PAa3BUTUS KOHBEKIMM U KOHBEKTUBHOW oOmayHOocTH. Takoit
rpaduk IpeCTaBIsIeT IO3TOMY OOJBIION HHTEPEC IS OLIEHKHA METCOPOIOMICCKUX YCIIOBUI MOJIETOB.

B Hacrosiiiee BpeMs PUMEHSIETCsT asposioruueckas quarpamma gopmer AJIK (asposoruueckas auarpamma B
KOCOYTOJIbHOM cucrteme koopsaunat). Ha Omanke AJIK u300apbl oTreyaTaHbl B BHJE TOPU3OHTAIBHBIX JIMHHMA
KOPUYHEBOTO I[BETA, a W30TEPMbl — KOPUYHEBBIMU MPSIMOJUHCHHBIMH W TMapaUICIbHBIMH MEXITy COO0OM
JIUHUSIMHA, HAaKJIOHEHHBIMH K W300apaM BrpaBo. Ha OaHke HaHECEHbI TaKKe CyxXue aauabathl (HAKIOHEHHBIE
BJIEBO KOPUYHEBBIE JMHUK), WUTIOCTPUPYIOIHE U3MeHeHue Temreparypbl, paaoe 1° C na 100 M BbICOTHI, pu
MOJTbEME CYXOr'0 WJIM HEHACHIIIIEHHOT'O BO3/yXa U BJIAXXHBIC ala0aThl, IOKa3bIBAIOIIUEC H3MCHEHHS TEMIICPATYPhI
B MOJAHUMAFONIEMCS] HACHIIEHHOM BO3/yXe (3€JeHble MTPUXOBbIe JIMHUMU). [IpUBEICHBI TAK)KE MU30TPAMMEBI, T. €.
JIMHUM PAaBHOW yIEIbHOM BIaKHOCTH TPH COCTOSHUM HACHIIIEHUs (3eyeHble crutomubie juaun). CieBa OT
rpaduka Ha BEPTUKAJIBHON IITKaJIe — 3HAYCHHUS JABJICHUS B MO U BBICOT CTAaHIAPTHOU aTMOC(EPHI B KM.

Ha OmaHkax a’pojOrm4yecKodl jJuarpaMMbl MO JaHHBIM 30HIUPOBAHHS aTMOC(HEpPBI CTPOSTCS KPUBBIC
CTpaTU(UKAINU, TOYKH POCHI U cocTosHus. KpuBas pacrnpeneneHus (aKkTHUECKOW TeMIepaTyphl BO3AyXa IO
BBICOTAM HAa3bIBACTCSl KPUBOW crTpatudukanuu (Ha auarpaMmax oOHa KpacHas). Ilpu ee mocTpoeHMH Ha
TOPU30HTAILHONH OCH HAaXOJIT 3HAUCHHE TEMIIEPATYpPhl, COOTBETCTBYIOIICEC HAYATHFHOMY YPOBHIO MOJBEMa, a HA
BEPTHUKAJIBHOM — JaBJCHUE JUIA TOTO JXKe ypoBHS. Ha mepecedeHUM H30TEpPMBI M M300aphl CTaBAT TOYKY U
MIPOCTABIISAIOT 3HAYEHHUE BHICOTHI B KM. OCTaJbHBIC TOYKH MOABEMAa HAHOCATCS TIO TEMIICpAType W JTABJICHUIO
aHaymornyHo. KpuBast TOUkd pockl (MPEPBIBUCTAST YEPHAsS JIMHUA) CTPOUTCS MOJO00HO KPUBOM CTPATU(UKAIIUKU U
XapaKTepu3yeT U3MEHEHUE YICTbHOM BIIAXKHOCTHU C BBICOTOM.
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Prc 13 Iipneep OOCTIHOEHRG KPHARE CTOROTIPMEALME, TO9ER [HRCH

H  CYSTORHME o TAHHRW  PAIEOOOLIMPpORSARY  aTHocheps

AGBrAEMT — wpHpad CTPATHRQHKANAN, afo2dcd — KpHSER To-
ner pocel, WMHIT = Epukzs cocToAmmw



Ha puc. 13 — npumep KpHUBBIX CTPATH(UKAIIMKE U TOUYKH POCHI (KPUBOH BIAXKHOCTH) O TAHHBIM
3oHaupoBanus. ABBIJ[E)K3 —kpuBas ctpatuduKanny, abeadesic3 — KpUBasi TOUKU pockl. JlaHHbIE
BEPTUKAJILHOIO 30HAMPOBAHUS aTMOC(EpHI TPHUBEIEHHI B Ta0I. 4.

Tabruya 4

Z[aHHBIC BEPTUKAJIBHOI'O 30HAUPOBAHUS aTMOCCbCpI)I

H — BeicoTa, kM p—nasJienue, T —Ttemuepa- t —Tremnepa-
MO Typa, °C Typa TOYeK POCHl,
°C
0 984 190 9.0
967 232 9,2
1.48 850 136 3.6
3.09 700 0.8 —72
608 -79 —11,6
571 500 -147 —22.7
7.42 400 -26.5 —345
9.20 300 -42.3 —48.3
250 -51,3 —573
228 -55.3 -60.3
205 -55.3 —603
200 -54,3 —59,3

KpuBast u3MeHEeHUsI COCTOSTHHS XapaKTepU3yeT U3MEHEHHU ST TEMIIEpPATyphbl YaCTHIBI BO3/IyXa, €M OHa
TIOIBIMAETCS 10 YPOBHS KOHJICHCAIMH T10 CyX0a/1nabaTH4ecKoMy 3aKOHY, a BBIIIE — I10 BIaXKHO-
aanabatrmyeckoMy. KoHeHcanyss HauMHAeTCs P JOCTH)KEHUH BOJISTHBIM N1APOM COCTOSIHUS HACHIIIIEHNSI.
[Tporcxomut 3T0 yBenMYeHHEM OOIIET0 BIArocoep KaHus BO3IyXa WU TOHIKEHUEM TEMITEpaTypHl.
TemnepaTypa BO3/YIIHOW YaCTHIIBI IPU €€ MOABEME MOHIKASTCs (BHYTPEHHSISI SHEPTUsl 3aTPauMBaeTCsl Ha padoTy
pacIIMpeHns IPOTUB CUJI ABIICHHs), U HA00OPOT, MPH OMYyCKAHUH YaCTHIA CKUMaeTCs (ee BHYTPEHHSIS SHEPrHs
YBENUYUBAETCs) . M3 3TOrO Cieayet, 4To NpH moJbeMe 00beMa BO3/IyXa TEeMIIEpaTypa ero MOHMKAETCs, a TPH
OIMYCKaHUH (HUCXOJAIIEM (IBHXEHUH) PACTET. DTU MPOLECCH HIPAIOT BAXKHYIO POJb B 00pa30BAaHUH U Pa3BUTUH
00J1aKOB Ky4eBBIX (hOpM.

PacueTsl NOKa3bIBAOT, YTO €CIIM CyXOH MIIM HEHACBIIIEHHBIH BO3/IyX MOJHUMAETCs Oe3 TermIoooMeHa ¢
OKpYyKarolielr atMocdepoit, T.e. aquadaTHIecku, TO TeMiepaTypa ero noHmwkaercs Ha 1°C Ha xaxasre 100 m
noabeMa. JTa BeJIMYMHA Ha3bIBAETCs CyX0ainabaTHIeCKUM I'paJIueHToM TemMnepatypbl. Haunnas ¢ ypoBHs, Ha
KOTOpPOM TeMIIepaTypa AOCTUraeT 3HaUSHUS] TOYKH POCHI, BO3/IyX CTAHOBUTCS HACBIIIEHHBIM BOJSTHBIM MApOM
Beicora, Ha KOTOpOH BO3/yX HPH MOJbEME JOCTUTaeT HACBIIIEHHS, HA3bIBAETCSI yPOBHEM KOHAECHCAINH
JlanpHeHmmii HoxbeM BO3IyXa COIPOBOXKIAETCSI KOHIEHCAIMEH BOISTHOTO ITapa, IPH KOTOPOH BBIIEISIETCS
CKpBITast TEIJIOTa 'KOHJIEHCAIIMH, 3a CYET Yero Temieparypa OyaeT najaTh MeAjIeHHee, YeM JI0 Havaa
KoHJeHcanuu. [ToHmwKeHne TeMIiepaTypsl B HacChIIIEeHHOM Bo3yxe Ha Kaxasle 100 M mojpemMa Ha3bIBaeTCs
BJI&)KHO-ana0aTHYECKUM I'PaIMEHTOM TEMITEPaTYPHI.

Ecnm cyxoanuabariuueckuii rpaJueHT — BEJIMYHHA [TOCTOSIHHAS, TO BETMYMHA BIIAXKHO-a11a0aTHUECKOr0
3aBHCHT OT TeMIlepaTyphl 1 JaBieHus. Ha Boicotax 10 5—6 kM BrakHO-aquabaTHueCcKuii IpaIMeHT B CPEAHEM
paeen 0,5— 0,6° C na 100 m. ITpu omyckanuu (HUCXOAIIEM JBHKECHUH) KaK CYXOro, Tak M BJIQKHOTO BO3/IyXa
TemriepaTypa nosbimaercs Ha 1°C na kaxsie 100 M. Bo3myx n3-3a 3TOro yaansiercst OT COCTOSIHUS HACHIILICHNUS, U
€CJIM ATO NPOUCXOJUT B 00JIaKax, TO KaleIbKU BO/IBI, U3 KOTOPBIX OHU COCTOSIT, UCTIAPSIOTCS 3HAUUT, 00JIaK0
pacmiayaercs.

KpuBas cocrosiHus XapakTepu3yeT aquadaTiieckoe H3MEHEHHE TEMIIEPaTyphl B IMTOAHUMAIOLIEMCS 00beMe
Bo3ayxa. [Ipu mocTpoeHnn 3ToM KpUBOM MCXOIAT U3 TPEIITONIOXKEHHUS, YTO JIO YPOBHS KOH/IEHCAIIMH MOHUMAETCS
HEHACHIIIEHHBIH BO3yX, TeMIepaTypa B HeM noHmwkaercst Ha PC na kaxasie 100 M CrienoBaTenbHO, 10 YPOBHS
KOH/JICHCAIINH KPHBasi COCTOSIHUSI COBITA/IAET C CyXOH aquadaToil. 3a ypoBeHb KOHIEHCAIMY Ha JHarpaMme
NPUHUMAETCS TOYKA, T/Ie IepeceKaroTes cyxas aanabara (HayalbHbIH OTPE30K KPUBOI COCTOSHHMS) C U30rPaMMOit
(cooTBeTCTBYET TOUKE POCHI HAa YPOBHE Havaja MoJbeMa). Belilie ypoBHS KOHACHCAIIMH U3MEHEHHE TeMITepaTyphl
B MOJIHUMAIONIEMCS BO3/lyXe Oy/IET MPONCXOIUTh BlakHOaAnabaTnyecku. CieoBaTenbHO, BTOPOH OTPE30K
KPHBO#I COCTOSIHUS MOWAET MapaieNIbHO BIAXKHOW aguabaTe B BU/IC IUIABHON KPUBOH (IIPOBOMUTCS MPOCTHIM
KapaHgamiom) Juaud MH (cMm. puc. 13).

o naHHBIM 30HAMPOBaHUS aTMOC(EPbI MOXKHO PACCUNTHIBATH (haKTUUECKUH TPaIHUEeHT TEMIIEPaTypHI,
XapaxkTepu3yIoni H3MEHEHHE TEMIIEPaTyPhI ¢ BEICOTOH. B oTiinune ot agnabaTH4ecKux rpaJieHTOB OH MOXKET
HUMETh pa3nyHble 3HaYeHHs. BepTUKanbHbII MpaiueHT MOJIOKHUTENBHBIN, €CIIN TEMIIEpaTypa ¢ BEICOTOH MagaeT, 1
OTpHULATENBHBIN, eciii OHa pacter. Cron atMocdepsl, rie TeMIepaTypa ¢ BEICOTOW He MEHseTCs (H30TepMUs) HITH
pacrteT (oM HHBEPCHH), SBISIOTCS 3ajiepKuBaronuMu. OHU NPENSTCTBYIOT BEPTUKATBHBIM IBHKCHUAM,
BBI3BIBas UX 3aTyxaHue. [lJis onpeeseHus! BEpTUKAIBLHOTO I'PaJiueHTa B KAKOM-JIN0O CII0e pa3HOCTh TEMIIEpaTyp



Ha BEepXHEH M HIOKHEH paHuLie CIos ISISIT Ha ero Tonmmuny. Tak, HampuMep, eciau Ha Boicote 1480 M (naBneHue
850 m0) Temmiepatypa Bo3ayxa 13,6° C, a na Bricore 3080 M (naBnenue coorsercrseHno 700 M0) TemmepaTtypa
0,8° C, To BepTHKaNbHbIHA rpaanueHT B 3ToM cioe paBer 0,8° C na 100 m (cm. puc. 13).

CreneHb yCTOWYNBOCTH aTMOC(EpPhI 3aBUCHUT OT BEIMYMHBI BEPTUKAIBLHOTO I'PalMeHTa TEMITEPaTYpHI.
Jonycrtum, Temriepatypa Bo3ayxa y 3emun 15° C, a pakTrdyeckuii BepTHKaIbHBIN IPaUeHT TEMIIEPaTyphl
cocrasisier 0,5° C Ha 100 M, T. €. Ha BbIcoTe 1 kM TemmepaTypa paBHa 10° C. [Ipenmnonoxum, HEKOTOPEIH 00beM
HEHACHIIIEHHOI'0 BO3/[yXa BCJIEJICTBUE TEX MJIM MHBIX IIPHYMH HAYMHAET OIHUMAThCS. [10CKONBKY BO3IYX
HEHACHIIEHHBIH, TO TIPH €ro MoJbeMe TeMIieparypa qokHaa nonmwkarses Ha 1°C va 100 m. [Tpn HavyapHOM
TeMrepatype y (oBepXHOCTH 3eMitH, paBHoi 15° C, TemmepaTypa nomHUMAIOIIEHCS MAacChl BO3/IyXa Ha BbicoTe 1
KM craHeT paBHo# 5° C. lHaue roBopsi, Kak TOJIBKO BO3yX HauyHET IIOJHUMAThCs, OH OYJIET CTaHOBUTHCS
XOJIOJIHEE OKPYIKAIOIEr0, IPHYEM C BHICOTON pa3HHIA TeMIepaTyp yBennunBaercs. Ho XonoaHsIi BO3ayX, KaK
OoJiee TSDKEIBIN, CTPEMUTCSI OITYCTHTBCS, T. €. 3aHSTh IIEPBOHAYATIBHOE TTOJI0KEHHE.

Cocrositnrie aTMocepsl, IIPH KOTOPOM YaCTHIIBI BO3/IyXa MOCJIE HEKOTOPOr0 CMENIEHHS BBEPX BO3BPAIIAIOTCS
Ha MCXOJHBII YPOBEHb, HA3bIBAETCSl YCTOWYMBBIM COCTOSIHUEM WIIM, KaK TOBOPST B ATOM CITydae, CTpaTU(HUKALIS
aTtMocepsl ycToiiuuBa. Eciy BepTHKaIbHBIN IPaMEHT TEMIIEPATYPhl B BO3/LyXe, OKPYKAIOIEM YacTHILY,
menbire 1°C na 100 M, TOo aTMocdepa Mo OTHOLIEHHUIO K HACHIILIEHHOMY BO3yXY CTpaTH(HUIMPOBaHa YCTOHYHNBO,
a KprBasi COCTOSIHUS pacrioiaraercs Ha rpaduike BIE€BO OT KPHBOH cTpatudukanuy. KOHBEKTHBHBIE TBIKEHUS B
YCTOWYMBOW aTMoOc(epe 3aTpyTHEHBI.

[TycTb Terneps GakTHUecKuii BEpTUKAIBHBIN IPaJUeHT TEMIIEpPATYphl OOJIbIIE CyX0aanadaTHIecKoro,
HanpuMmep, paseH 1,2° C va 100 M. Eciiit y moBepxHOCTH 3eMIIn TeMIiepaTypa Bo3ayxa paBHa 15° C, To Ha BbIcoTe
1 xm ona craner paBHoi 3° C. Korja B 3TuX ycinoBusiX HaYHETCS TIOIHSATHE HEHACBIIIIEHHOT O BO3/1yXa, TO Ha
BbIcoTe 1 KM, Kak B IIEpBOM IIpHMepe, ero temiieparypa Oyzaer paBHa 5° C. ComocraBiisisi TeMIIEpaTypy
'MOIHMMAIOIIEHCsl MacChl BO3yXa C TEMIIEpaTypOil OKpYXKarolero Bo3yxa Ha BbicoTe 1 KM, BHIUM, YTO
TIOTHUMATOIIUICS BO3/IyX B JJAHHOM ClIydyae Teruiee OKpykaroero. [1oaTomy HadaBieecss BOCXOAIIEe IBIKEHNE
YK€ He 3aTyxaerT, a OyJIeT IPOAOIKATECS, T. €. YACTHUIIBI BO3/IyXa HE BO3BPALIAIOTCS B IIEPBOHAYAIHHOE
nosokeHne. Takoe cocTossHAE aTMoc(ephl Ha3bIBaeTcsl HeyCTONUNBBIM. CIieIOBAaTENbHO, €CIIN BEPTUKAIBHBIH
rpaJeHT TeMreparypsl B atmocdepe oombire 1°C Ha 100 M, TO MO OTHOIIECHHUIO K HEHACKIIIIECHHOMY BO3IYXY
aTtMmocepa crpatiudumpoBaHa HeycToHUNBO. KprBas cOCTOSHHS B TAKOM CITydae OTKJIOHSIETCS BIIPABO OT
KpHBO#i cTpatudukanun. Takas crpaTiudukanys arMocqepsl BecbMa OJaronpusiTHa Uil pa3BUTHSI KOHBEKTHBHBIX
IBWKEHUI.

Ecnn dakrryeckuii rpamuent temrnepatypsl pased I'C na 100 M, To ctpatndukanus atmocdepsl Oyaer
6e3pa3nmuHOi. B 3TOM ciryuae mogHsABIIMICS BO3IYX BCTPETHT Ha JIFOOOM YPOBHE TaKyIO JK€ TEMIIEpaTypy, KaKk
€ro coOCTBEHHasl, U OCTAHETCS Ha 3TOM ypOBHE.

YBenuueHne BIarocoiepKaHus Bo3yXa YBEIMUMBAET €r0 HEYCTOMYMBOCTb.

Jlis ,ompesienieHust METeopOIOTHUECKHUX YCIIOBHH JHSI HY’KHO OIICHUTH CHa4ajla CHHONITHYECKYI0 OOCTaHOBKY.
Ecnm npoxoxxenue GpoHTOB He 0XKUIAETCS], a TIOroAy 00yCIOBINBAET aHTUIMKIIOH HITH €ro rpeOeHb, TO CIeayeT
nepeiiti K onienke ycroitunBoctr atMocdepsl. J{iist npenBuneHns yciuoBuil 1uist TapeHus HaJlo ONpeieNinTh
COCTOSIHHE TTOTO/IbI Ha TIEPHOJ MAaKCHMaJIBHOTO IIpOrpeBa. B nepByro ouepens Hy)KHO CIIPOrHO3MPOBATH
MaKCHMaJIbHYIO TeMIIepaTypy AHs. [ aToro ecTb HeckonbKo MeTooB. OIMH U3 MPOCTEHIINX, HATIPUMED /IS
Hentpaneubix paitoHoB EBponetickoi Tepputopun CCCP, HaliTH MakcUMaNbHYO TEMIEPATypy BO3ayXa MO
TeMmIleparype Ha noBepXHocTd B 850 M6. MOKHO cuuTath, 4T Tiay Teso + 14° C. Ha puc. 13
Trax=13,6C+14°C=27,6°C.

Touky pocsl crenyet Opath pakTHYECKYIO 38 /—8 4 yTpa, eClid 10 KapTe MOro/bl OCYIIECTBISAETCS MPUTOK
BO3/1yXa, UMEIOIIETO TY K€ TOYKY POCHI, UTO M B IyHKTE NMPOrHo3a. [10 TaHHBIM paino30HANPOBAHUS B YTPEHHUE
Yachl CTPOUTCSI KPUBAst COCTOSIHUSI JUIS TIEPHOJIa MAaKCUMAJIBHOTO TIporpeBa. J{Jist 3Toro oT MakCMMaIbHON
TEMIIepaTyphl Ha YpOBHE, T/ JaBJIEHUE PABHO PU3EMHOMY, CJIEAYEeT IPOBECTH JIMHHUIO, MApaAIIETbHYIO CYXOH
anuabare (3Ta KpUBas 03HAYAET, YTO B CyXOM MOJHUMAIOIIEMCS BO3/IyXe TeMIiepaTypa yMmeHbinaercs Ha 1° C Ha
kax/ipie 100 M BBICOTBI), & OT TOYKH POCHI Y 3eMITH MOAHATHCS MapaienbHo nzorpamme (cM. puc. 13). YposeHs,
TJIe TIEpECEeKyTCs STH JIMHHUHM, U OyJIeT ypOBHEM KOHAEHcaluu. Eciy Touka rnepecedeHus JIeKHT JIeBee KpUBOn
crparndukamyn Ha 3—4° C u Oosee, MOXXHO CUNTATh, YTO KOHBEKTUBHBIE 00JlaKa pa3BUBATHCS HE OYIyT.
OOBsICHSIETCS 3TO TEM, YTO TEMIIEpaTypa IIOJHUMAIOIIET0csl 00beMa BO3yXa pacTeT U CTAHOBUTCS PaBHOMN
TEMIIEpaType OKPYKAIOIIEero ClIosl Ha YPOBHE, TJIe IEPECEKatoTCsl KPUBBIE COCTOSTHUS M CTpaTU(HKALUH, U
JlanbIne BO3AyX He nogHuMaercsi. OOJauyHOCTH B 3TOM Cllydae He JOJDKHO OBITh, @ TEPMUKH Pa3OBBIOTCS 10
BBICOTHI, I/IE TIEPECEKAIOTCSI KPUBBIE COCTOSIHUS M CTpaTUQUKALUH. [IpH COCTOSIHUM HIKHETO CII0S1 aTMOC(EPHI,
n300pakxeHHOM Ha puc. 14,
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pacrpocTpaHeHHe TEPMUKOB MOXXHO O>KUIaTh 10 BbICOTHl 1500 M. Touka M nexur jeBee KpUBOH
cTpaTnduKau—B Te4eHHe JHS ObUTO sicHO. Takast rmorojia He peIKoCTh B MPAKTHKE MPOBEACHHS TaPSIIIX
MOJIETOB. XOPOUINH ITPOrpeB MOACTUIIAIONIEH TTOBEPXHOCTH TO3BOJISIET HHOT 1A TEPMHUKAM JOCTHTaTh BBICOTHI
2000 M u 6oJ1ee MPU CKOPOMOBEMHOCTH BOCXOIIIMX TOTOKOB Oonee 5 m/c (1o Bapuometpy). TpyaHocTh
3aKJIFOYACTCsI JIUIIb B HAXOXKICHUH 3THX BOCXO/ISLINX TOTOKOB (TEPMHKOB).

YpoBeHb KOHJIEHCAIMH MTPUOIM3UTENLHO coBriaaaeT ¢ HrkHeil rpannneli o6mavyHocTy. Beime Hero Bo3ayx
CTaHOBUTCSI HACBHIIIEHHBIM, Y KPHBasi COCTOSTHHS OYJIET COBIAIaTh C BIAKHOHM aanadaToi, Ipoxosiei yepes
HayaIbHYIO0 TOUKY. [IpakTHueckn 0OBIYHO IPUXOAMUTCS ITPOBOANTH BIKHYIO anadaTy, HHTEPIIOIUPYS MEXIy
JIByMSI COCEIHUMH BJIXXHBIMU ajnabataMu, poBeaeHHbIMH Ha Onanke A//K. Tlepecedenue 3Toi KpUBOH C
KPHBO# CTpaTH(UKALNK TACT BEPXHIOI IPaHUILy KOHBEKIMH (cM. puc. 13, Touka H). B croe oT HikHE# 10
BEpXHEH IpaHMIBI KOHBEKIIMHU U OyJeT pa3BUBATHCSl 00IaYHOCTh, TEM HHTEHCHBHEE, YeM OOJIbIIe TUIOMIab
MEXIy KPUBBIMH CTPaTU(QHUKAIMK U COCTOSHUS. CKOPOCTH BOCXOJISIIETO IIOTOKA BHYTPH OOJIAKOB B CpEHEM
pacTyT OT OCHOBaHHS /10 BEpXHEH TpeTH obJiaka, BhIIe — yOBIBAIOT 0 Mepe MPHOIMKEHNUS K €ro BEpXHEH
KpoMke.CIiefyeT yauThIBaTh, YTO BEPXHSS IPaHHIa KOHBEKTUBHOW 00JIAYHOCTH, paCCYMTAHHAs 10 AUarpaMme,
00BIYHO HECKOJIBKO 3aBblnieHa. CTereHpb 3aBhIIIeHNs TeM OOJIbIIe, YeM CYIIe OKpYKaroIui oomako Bo3ayx. s
LenTpanbHbix palioHoB EBponeiickoli TeppuTopruu cTpaHbl MPHOIKEHHO MOXKHO CUUTATh, YTO €CIIH SHEPTHs
HEYCTOWYHMBOCTH JJOCTATOYHO BEJIMKA, a TEMIIEpaTypa Ha BepXHel rpaHulie ooaauyHocTu Hmke —22° C, TO MOXKHO
OXXHMJATh PAa3BUTHS Ky4eBO-A0KIEBOH 00JIa4HOCTH C Tpo3aMu. Eciu ske TemnepaTtypa Ha BEpXHEH rpaHuiie
o6nakoB Hike —10° C, Ho BbIlIe —22° C, TO OYEHb BEPOSTHHI IMBHEBBIE OCAJKH. A €CITM Ha BepXHEW rpaHuIe
o0rakoB Temriepatypa Bbitie —10° C, To 00bIYHO pa3BUBACTCS JIUIIIb KydeBask M MOITHO-Ky4YeBasi 001agHOCTh Oe3
JIUBHEU U I'po3.

s hopMupoBaHUs Ky4eBO-I0K/EBBIX 00JIaKOB C JIMBHAMHM M I'PO3aMH 'B aTMOCc(epe HeoOX0IUM OueHb
OonbIoi 3anac Biard. Eciy Haj BepIIHaMH Ky9eBbIX 00JIaKOB BO3/IYX OUEHb CYX, TO JIaXKe MPH OOJBIITNX
BEPTUKAJIBHBIX CKOPOCTSIX BOCXOSIINX ITOTOKOB 00JIaK0 BBEPX 'TIOUTH He pacteT. CyMMapHbIil JeUINT TOUKH
pockl (pa3HOCTh TeMIepaTyphbl U TOYKU POCHI) Ha TIABHBIX H300apUYECKUX MOBEPXHOCTAX B CIIOE, IIIE
(dopmupyercs kyueBas obsmaunocts — 850, 700 u 500 M6 (1,5; 3; 5,5 KM COOTBETCTBEHHO) — OJIHA U3 BEJIUYHH,
0 «KOTOPOH MOXKHO CYZIUTh O BiIaXHOCTH aTMoc(epsl. Ecin cymmapHsiii nedurut npesbimaer 25° C, T. e.
BO3/IyX OYEHb CYXOMH, TO KOHBEKLUsI OOBIYHO HE MPUBOJUT K POPMHUPOBAHHIO MOIITHON KOHBEKTUBHOM
00J1IaYHOCTH U BbIMaaeHuto ocaakoB (cM. puc.13). Cymma aepunutos Touku pockl pasHa 10°C +8°C +8°C=26°C;
B TEYEHHE JHS HAOJIONAIACh JIMIIb KydeBas M «MOIIHO-Ky4deBasi 00JIa4HOCTb 0€3 JIMBHEW U Ipo3.

Taxoit aHau3 MO3BOJISIET INIAHEPUCTaM COOTBETCTBEHHO CTPOUTH TAKTUYECKHUH TUIaH MPEACTOSIIEro MojIeTa,
OLIEHHUTH HanboJee MoaXosIIee BpeMs A crapta. Eciy, Hanpumep, 0XKUIAroTCs TPO3bl, Ha/I0 TOCKOpEee YXOJUTh
Ha MapuipyT, He JOXKH/IasCh, IOKa Ky4deBast 00JIauHOCTh Pa30BbETCS B MOIIHO-KYYEBYIO, a TaM B Ky4€BO-
JOKIEBYIO U Tpo30BYI0. 11 HA060pOT, CHENNTh HE CIIEAYET, €CIIU JIMBHEBBIX 0CA/IKOB M TPO3 HE OXKMAAETCS.

O BO3MOXHOCTH 0C3/IKOB MOJKHO CYJIUTB U 1O BBICOTE OCHOBaHUsI 00J1akoB. Eciy pa3HOCTH (akTHaeckoi
TEMIIEpaTyphl U TOYKH POCHI Y 3eMJIM B IIEPUO MAaKCUMaIbHOro nporpesa Oomnbire 20° C, To ypoBeHb
KOH/IeHCaluH (T. €. HWKHSS TPpaHUIa 00JaKOB) IeXHUT Bhilie 2,5 kM. Kak mpaBuio, 0cajku U3 TAKUX BBICOKUX
00J1aKOB HE AOCTUTAIOT 3eMJIH. OJJHAKO TUIAHEPHCT, JIETS MO/ 00JIAKOM, MOKET TIONACTh B HUCXOSIIUIA MOTOK,
00BIYHO OBIBAIOIINIA B 30HE BBIMAJAIONIMX OCAJIKOB (B TAK Ha3bIBaE€MBIX MOJIOCAX MajeHus1). Ecnu Hax obnakaMu
€CTb 3aJIeP)KUBAIOLINH cI0i (MHBEPCHUS WM U30TEPMHS) U BIAXKHOCTh Ha €ro MPaHUIIC 3HAUUTENIbHA, & BHYTPH



CJIOSI PACTET C BBICOTOM, TO HCHAPEHUE C BEPXHEW IPaHUIIbI 00JIAKOB MaJlo M OHH PacTeKaloTCs M0 TOPH30HTAIH,
MTOCTETICHHO MPEBPAIIAsCh B CJIOUCTO-KyueBbie. KonmmaecTBo nx Moxker nocrurath 3—10 6aiioB. DTo yMeHbIIaeT
MIPOTPEB U YXYJIIACT MapsIye ycaoBus. Tak MPOUCXONT Yallle BCEro, €CIA Ha HIKHEH TpaHuIle
3aJICPIKUBATONIETO CJI0s TeUImT ToukH pockl paBer 1,5—3,0° C. Ha puc. 15

Bre. 13 ITeawunt anTePiEHBAKIIETO CIJA HWUIE YFODBIA EOHALT-
campe {3 patnos coyaae yoactel F0 ma mpueod crpamiHes-
W) A YEENHGEHUE RidmHOCTH 6 OLCITON BRISBIRAET [acTRZIInE
Evuenol ohagudoctn CU s B—10-82206HYE CTOKRTO-EDVID 52
0 JAHHBIM PaJHO030HIUPOBAHUS BIAYKHOCTH C BHICOTOH YBEINYUBATIACH (IIPOUCXOMUIO COMMKEHIE KPUBBIX
crpatudukaiyu A5BIJ/] v BnaxHOCTH ab620). U3-3a 3TOr0 KyueBble 0071aKka ObICTPO PaCTEKaIHCh U BO3HUKIIO 8-
10 GayIoB CIIOUCTO-Ky4YeBON O0JIAYHOCTU. B TakTHKE MPEACTOAIIETO MOJIETa SIBJICHUE 3TO TOXKE JTOJDKHO HANTH
CBOE OTPaXKeHHE. YYaCTKU MapIIpyTa, TJIe MPOU30LLIO PACTEKAHUE 00IaYHOCTH, HAJIO MPOXOIUTH 0CO00
OCTOPOXKHO, KAK MOXKHO BBILIE, CO CKOPOCTBIO, 00ECTIeYHBAOIICH HAMMEHBIIHN PAcX0]] BEICOTHI. J{OMyCTUMBI
TaKKe 00X0Ibl PAHlOHOB C Pa3MBITON 0ONAYHOCTHIO, KOT/Ia OMACHBIN paiiloH HE TIPEOONETh 60Iee KOPOTKIM
MyTeM.
Eciu Ha HWOKHEH TpaHUIIe 3aIepKUBAFOIIETO CIIOS NE(HUIMT TOYKH pockl paBeH 5° C u Oonee, a B clioe
WHBEPCHH OH YBEITMYMUBACTCS C BBICOTOM, TO C BepXHEil IPaHUIIBI 0OJIAKOB MPOUCXOJUT HHTCHCHUBHOE UCTIAPEHUE,
SIBHOT'O PACTEKAHHS UX BEPILIHH B CTO%OHI)I HET U YCIIOBHS JIJIS TAPEHHUs BECh JieHb Xopoiiue (puc. 16).

=

Pre 1§ Toawn aAs rasnel TPEARLE S8, ETHHIHIOMEEID C104
{u ANIIEOM JPEMEPE HL WIIROR o7 TRAERDSA oot JE)
LR(IIET Toak pack mocd Uas Gores 570, To o sepxach
CPARINLY DT [0GZCEOCHT  ARTERLCBHE  2onapelue
TuzTenanng Lygestix afnakny I8 npaFsX04LT

Kornma BEpTUKAJIbHAA MOIIHOCTH HeyCTOfI‘IPIBOFO CJI0A HEBCJIUKA, a Z[e(l)I/IHI/IT TOYKHU POCHI IIPCBLIIIACT 5° C,

KydeBas 00JIauHOCTh UMeeT BUJ] OMMHYMKOB. B Hamem npumepe (puc. 17) B Teuenue Beero JHs ux O0bu10 3—4
Ganna.
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Ha WEARH rpaEkne aanepmbusicmern caag 5. Kymesan obagd-

HOCTL WMEeeT Buf GanH9uRaD (Foamea 100—20} m}, rosnuveroa
ofiaked 3—¢ Ga004

B nByX moCeAHUX MpUMepax HaOIroqaIach CTabuIIbHAS mapsmias noroja. [LTaHepHUCT CTPOUT TAKTHKY TakK,
YTOOBI TIOJIET MPOXOAMI B HAMJIyUIllee BpeMsl THsI, KOTJIa «BOCXOJISIINE IIOTOKH U BBICOTA HIDKHEH KPOMKH
0051akoB MakcuManbHble. «[T1k» mapsiieit moroapl JeToM 00bHO ObiBaeT Mexay 13—14 u gust. [Tpuzemusbiii
CIIOH BO3[IyXa OXJIAXKACTCSl M HArpeBaeTcs OT 3eMJIM, IOTOMY M 00pa3yeTcs HOYbH0 MPU3EMHBIN CI01 HHBEPCHH.
Ecnu ¢ BepxHeil rpaHUIIBI HHBEPCHH NIPOBECTH NMPIMYIO, MApaJUIeTIbHYIO CYyX0i ajuabare 0 mepeceueHus ¢
n300apoi, COOTBETCTBYIOIIECH TABICHUIO Y 3€MJIH, MOYKHO OTIPEICIUTh TEMIIEPATypy, KOrJa 3Ta HHBEPCHS
«paspyuutes». [locne ee UCHE3HOBEHUS MOSIBISIFOTCS TEPMUKH (M. puc. 17: Temmepatypa T, KOT/Ia pa3pyIHTCs
unBepcus). [IpoBesis U30rpaMmy OT TOUKH POCHI J0 MEPECEUCHHs C KPUBOI CTPATH(OUKALIMH 1 OMYCTUBIIKCH OT
TOYKH TepeceueHust (o Cyxoi ajuadare) 0 «3eMITH», ONY4YUM TEMIIEPaTypy, KOria HAYHEeT Pa3BUBATHCS
KydeBas 00sauHOCTh. YeM Golbliie pa3HOCTh MEKIY MAKCHMAIIBHOW TEMIIepaTypoi U MOMyYeHHOH, TEM paHbIle
HAYHYT pa3BUBAThCA KyueBble oOnaka (cM. puc. 15 Touka TA yKa3bIBaeT TeMIIEpaTypy, IPH KOTOPOH HAUYHETCS
00pa3oBaHue Ky4eBbIX 00JIaKOB).

JlucTaHIuIo TojieTa MOXKHO BHIOpATh TEM JUTHHHEE, YeM PaHbIlle HAYHYT 00pa30BBIBATLCS Ky4eBbie 00JaKa,
TaK KaK BpeMsi ISWCTBUS BOCXOJIAIIUX MOTOKOB yBenu4yuBaeTcs. Hao0opoT, AUCTAHIUIO ClieIyeT COKPATUTD, eCITH
WHBEPCHs HApyIUTCs mo3HO ClieyeT yUuThIBaTh, YTO TEMIIepaTypa MOBbIIIAETCS HepaBHOMepHO. 3a 1 4 oHa
MoxeT Bozpact Ha 15—3° C. Yame Bcero Haj LlentpanbHoii yacTteio EBpomnelickoil Tepputopuu cTpaHsl ¢ 8 10
11 g Habmromaercs nporpes Ha 1,5—2° C 3a 1 4, mocie 11 v — na 0,5—0,8 C. Takum 0O6pa3omM, ¢ TOYHOCTHIO IO
30 MHH MOXHO BBIYUCIUTD BpeMsi 00pa30BaHHs MEPBBIX KYUEBBIX 00JIAKOB

Ecinu oxunaercst mpoxokaeHue XOMOAHOr0 (GPOHTA, ONPEAETUTh MaPSIINe YCIOBHS JHS MO a3POTOrHIECKOM
JarpaMme 3aTpyJAHUTENbHO, TaK KaK B TEUCHHUE JIHS TEMIIEpaTypa U BIaXKHOCTh KaK y 3€MJIH, TAK U HAa BBICOTaX
PE3KO U3MEHSIFOTCS. Y TPEHHHUH PaJMO30H/I B TAKOM CITydae He JaeT JOCTATOYHO TOYHOTrO MPENCTABICHHS O
MeTeoycaIoBHsX AHs. Heo0X0AuMO HCTONB30BaTh PAJMO30H bl TEX MECT, OTKY/a ABMKETCS (PPOHT MM Macca
BO3/yXa C M3MEHSIOIMMUCS METEOdJIeMEHTaMu. [Ipy MPOrHO3UPOBAHHUH YCIIOBHH MOJNETa HAJ0 YIUTHIBATh
XapakTep 'MOACTUIAONICH TOBEPXHOCTH. Bombline IeCHbIe MACCUBBI, 3HAUUTEIbHBIC BOJHBIC IPOCTPAHCTBA,
TOpHBIE XPEOTHI CHIIBHO BIUSIOT HAa X0 aTMOC(EPHBIX MPOIIECCOB, JeNas UX «HeCTaHAapTHRIMU». [Ipu mporHose
00JIBIIOE 3HAYCHHUE UMEET TIO3TOMY YYET MECTHBIX KIMMAaTHYECKHX 0COOCHHOCTEH paliloHa MOJIETOB.



T'nasall.

TEOPETUYECKUE OCHOBBI HAPEHUSA U TIPAKTUYECKOE PEHIEHUE 3AJTAY
OIITUMAJIBHOI'O ITOJIETA IIVTAHEPA
OCHOBHOE VYCJIOBUE OIITUMAJIBHOCTU CKOPOCTHOI'O ITAPAHIIETO IIOJIETA. CPEOHAA
CKOPOCTbG ITEPEJIETA

OcCHOBHasl IIeJIb JTI000Tr0 MapIIPyTHOrO IIOJNETA Ha INTAHEPE COCTOHT B JIOCTHKEHUH HAaUOOJIbIICH JUIst
KOHKPETHBIX METEOYCIOBUI Cpe/iHell MyTeBOi CKOPOCTH Ha AUCTAHIMH V ¢y, KOTOpast Oy/eT paBHA OTHOLICHHIO
MPOIICHHOT0 paccTosiHU L k 001el mpoaomKuTenbHOCTH moneTa T. [IponomKUTeNbHOCTh MapsIero BpeMeH:
CKIIaJIBIBACTCS M3 BPEMEHH, 3aTPAUYCHHOr0 Ha BOCCTAHOBIICHHE BBICOTHI B BOCXOJSIIIMX MOTOKAX 71 U
MPOAODKUTENIBHOCTH ITAHUPOBAaHUS Mex 1y HUMHU T, [Ipu dhrukcupoBaHHOM paccTosHUM L 1 mpodynx paBHBIX
YCIOBHAX HaUOOIbIIIee 3HAYCHHE CPEIHEH MyNeBOH CKOPOCTH MONYYHUTCS B CTy4ae MUHUMATBEHOH
MPOJODKUTEIIBHOCTH TOJIETa, T. €.

S ()
L+ Tateun
I[J'IH MIPOCTOTHI I[aﬂBHeﬁIHHX paCCy)KZ[eHI/Iﬁ CUHUTACM, YTO NPCKACBPECMCHHAA MMOCAJAKaA IJTaHEPA UCKITIOYACTCA U

MOJICT HAYMHACTCS M 3aKaHUYMBACTCS Ha OJTHOM BBICOTE B Oe3BeTpeHHyro moroay. Ha puc. 18 npencrapnen
peasbHbIN TPOGUIIH MAPSAIIEro MOoNeTa iaHepa, rae (M B JalbHEHINX BHIBOAAX):

Vm nax =

V — CKOpPOCTh ITAHUPOBAHUS HA TIEPEXO0IaX MEXIY BOCXOAAIIMMHU MOTOKAMH, KM/d;

Vy _ coOCTBEHHast CKOPOCTb CHIDKEHHMS IUTaHepa, M/c;

Uy— CKOpONoAbeMHOCTH IUIaHePa B BOCXOIAIINX MOTOKAX, M/C;

+AUY —HUHTEHCUBHOCTH MPOMEKYTOYHBIX BOCXOAIIMX (—) U HUCXOAAmuX (+) IOTOKOB Ha repexoaax, M/c;

L — ropusoHTaibHas AaJbHOCTD MAPSIIETo MOJIETa, KM.

Haiinem pa3BepHyTOE BBIpaXKeHHE JUTs 00MIEH POAOIKUTEILHOCTH MAPSIIEro Mmojera Ha AUCTAHIuH L.
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K a—OTHOIICHUEC HpOﬁﬂeHHOFO PAaCCTOAHUA K BBICOTC HavdaJla INIAHUPOBAHUA (ﬂeﬁCTBHTeHLHOe Ka‘IeCTBO).
I[J'IH Ha60pa yKa3aHHOﬁ BBICOTBI B BOCXOAAIIUX NOTOKAX 3aTPAYUBACTCA BPEMS
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Wmest 3T0 B BUy, MOJKHO Tiepenucarh Beipaxkenue (3) Takum o0pa3zom
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HpOI[OJ'DKI/ITeJ'H)HOCTI) IJIAaHUPOBAHUSA Ha NMEPEXO0JaX MOKHO OIMPEACIUTD KaK OTHOMICHUE PACCTOAHUA L x
CKOPOCTHU ITUTAaHUPOBAHUSA
L

Ta=—r. (5}

BBIpa)KeHI/Ie JUIIsL CyMMapHOfI MPOAOJIKHUTCIIBHOCTHU 1TOJIETAa HA AUCTAHIIUN L IpUMET BUJ

P I 1 aU}'J .
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Bo-niepBbIX, HETPYAHO YBHIETH, UTO MPOIODKUTEIFHOCTD MAPSIIEro nojiera OyieT TeM MEHbIIe, YeM OoJIbIle
CKOPONOJBEMHOCTD IJIaHEpa B BOCXOAANIMX MoToKax Uy 1 yeM MeHbllIe HHTEHCHBHOCTh IIPOMEKYTOYHBIX
HUCXOIMX MoToKOoB + AU,. Bo-BTOpEIX, Npu dukcupoBaHHbIX 3HayeHnsx Uy n AU, nepBoe ciaraemoe B
BhIpakeHHH (6) 00paTHO MPOMOPIMOHANEHO a3pONHAMUYECKOMY KauecTBy mianepa K, a Bropoe — obpartHo
MIPOITOPIMOHANBEHO CKOpocTH utanupoBanust V. Ho ¢ poctoM ckopocTty mutaHupoBanus V nagaer
a’poJMHAMHYecKoe KadecTBO. Clel0BaTeNbHO, YMEHBIICHHE OJJHOTO CIaraeMoro cyMMEI (6) BEI3EIBAaET
YBEJIUUEHUE JPYTroro ClaraeMoro, 4 Haooopor.

Takum obpaszom, npu Gukcupopannbix Uy n AU, cymecTByeT Takoe 3Ha4eHHE CKOPOCTHU TUIAaHUPOBAHUS], TIPU
KoTOopoM cymMa (6) Oyaer MUHUMAaNBHOW. Ha30BeM 3Ty ckopocTh ONTUMabHOM. J{J1s onpeeieHus OnTUMalbHON
CKOpOCTH TJTaHUPOBaHUA V B KOHKPETHBIX MeTeoycnoBusax Uy n AUy 1 1714 1aHHOTO MIaHepa HEOOX0IMMO HaiiTh
ycnoue 3kctpemyma dynkiuu T = T(V, Uy AU,), B xotopyro Uy u AU, BXOIAT Kak mapamMeTpsl. DTO yCIoBUE
9KCTpeMyMa QyHKIUH T MOKHO Ha3BaTh TAKXKe YCIOBUEM ONTHMAaIBHOCTH HAPSIIETro IMOJIETa, OHO BBHIPAXKaeT
co00i1 yciioBMe MUHUMAaJILHOW 3aTpaThl BpEMEHU Ha NPEOI0JIeHHe AUCTaHmH L.

Uro0Ob! HaliTH BBIpaKEHHE TIPOU3BOAHON ATOW (DYHKIMU 0 CKOPOCTH, HEOOXOJIMIMO HAMTH BBIpaKEHHE IS
a’pOJIMHAMHYECKOT0 KauecTBa JJAHHOTO ITaHepa KakK QyHKIHIO CKOPOCTH ITaHupoBanus V. B npakTudaeckux
pacyerax clieyeT UCITOIb30BaTh PEANbHYIO MOJIIPY TUIaHEpa, OYYeHHYIO B PE3YNIbTaTe JIETHBIX UCIIBITAHUH.
[Mocrne psija HECIOKHBIX MaTeMaTHYECKUX PE0Opa30BaHMil N3BECTHBIX U3 a3POANHAMUKH (OPMYS MOKHO
HOJIyYUTh CIEAYIONIEee BhIpaskeHUE adPOMHAMUUECKOr0 KauecTBa IUIaHepa

K . _-Qﬁfmu T FEE I , {?}

Vit V4

IJIe TEOpPETHYECKAask CKOPOCTh ITAHUPOBAHMS TIAHEPA HAa PEXKUME MAKCUMAJIbHOTO TEOPETUUECKOr0 KauecTBa
KmaxT

o0o3HavaeTcs Kak V.

IMocne BBenenust B hopmyiy (6) BeipaskeHus uist adpoauHamudeckoro kauectsa (7), muddepeHuupys mno
CKOPOCTH ¥ IPUPABHUBAS K HYJIIO, TIOTYIHM

Uppa b= V-Vl
}+ y Kooxr Ve b {B:I

[Monyuennas Gpopmyna — Harboee BaXKHBIN pe3yNbTaT TEOPUH CKOPOCTHOTO Mapsiiero mojera. OHna
BBIPaXKaeT YCIIOBHE, BHIMOJHEHHUE KOTOPOro 00ECIIeUMBACT JOCTHKCHUE MAKCHMATBHOM CPETHEH TyTeBOn
CKOPOCTH B MapSIIEM MOJIETE 10 MApUIPYTY B JaHHBIX MeTeOyCoBUsAX. OcOOeHHOCTh yCiIoBHs (8) COCTOUT B TOM,
YTO JIEBasl €r0 YaCTh OMPENEIIICTCS TONBKO XapaKTEPUCTUKAMU METCOYCIOBUH M U3MEHSCTCS TIPOU3BOIBHO,
HE3aBHUCHMO OT BOJIM TUTaHEpUCTa. Ha mpaByro 4acTh 3TOro paBEHCTBA MUJIOT MOXKET BIIHSTH HEIIOCPEJICTBEHHO
M3MEHEHHEM CKopocTH TutanupoBanus V. Cle0BaTeIbHO, YCIOBAE ONTUMAIEHOCTA CKOPOCTHOT'O TAPSIIIEro
noseta (8) Tpebyer HenpephIBHOIO H3MEHEHUS PEKUMOB ITAHUPOBAHMS B CTPOTOM COOTBETCTBUU C
W3MEHCHUSIMHU METEOYCIOBHI B MIPOIIECCE MOJICTA.

Ha puc. 19
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rpaduuecku npencraBieHo ycaosue (8) 1 yCIOBHO MOKa3aHO U3MEHEHHUE PEXKUMOB IIAHUPOBAHHUS MTPU
MIOCTOSIHHOM CKOPOMOIbEMHOCTH TIJTaHEpa B BOCXOASAIIHMX MOTOKaX, paBHOH Uy, 1 TepeMeHHON HHTEHCUBHOCTH
npoMexxyTouHbIX oTokoB *AUY. TTpn AUY=0 ontumanbHO#M ckopocThio iaHupoBanus 0yaer Vo=V, npu
+AUy—V o= Vo, ipn AUYy—V (= V1 U T. 1.

K noctmkeHnto BO3MOXHO OOJBIIEH CpeHel CKOPOCTH CIIOPTCMEHBI CTPEMSITCSI HE TOJIBKO B CKOPOCTHBIX
MapsIuX MoJjeTax, HO M IPH IToJIeTax MUCTAaHIMOHHBIX, TAK KaK B 3TOM CIIy4ae ITOBBIIICHHE CKOPOCTH
HEO0OX0NMO HM3-32 OTPaHUYEHHOT0 BPEMEHH JISHCTBHS TEPMUUYECKUX BOCXOJSIIUX ITOTOKOB. Kak yxe
TOBOPHJIOCH B Hayalle IJIaBbl, BEJIMYMHA CpeHEH CKOPOCTH 3aBHCHUT OT BPEMEHH, 3aTPaYeHHOr0 Ha BHITIOJTHEHHE
HaOopa BEICOTHI T, M BpeMeHH nepexona T . s BeIBOIa MaTeMaTHIECKON 3aBUCUMOCTH MEXKy CpeHen
CKOPOCTBIO ¥ BEIMYNHAMH, XapaKTepU3yIOMINMH METEOPOIOTHUECKHE YCIIOBHUS, CHavyalla Ipyu OTCYTCTBHH BETpPa
B COOTBETCTBHH C peabHBIM MPOQHIEM mapsiiero nojera miaHepa (cm. puc. 18) nogacrasum B popmyay (1)
BBIpaXKeHue JUTst T1 U1 ,.
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prOCTI/IM OTO BBIPAKCHUEC, YMHOKUB YUCJIUTCIIb U 3BHAMCHATCIIb Ha I[pO6B

(8 Dt V) 4,
I

1 NOJTYYHUM OKOHYATCIIbHOC BBIPAKCHUC JIA CpeI[Heﬁ CKOpPOCTH IOJICTA B LITUJIb

s
T+ Vb

Vi == (1a)

Bplie noapoOHO MpoaHaIU3UPOBAHO BIUSHUE METEOPOIOTMYECKUX YCIIOBUM Ha CPEHIOI0 CKOPOCTH II0JIETa
ITyTeM U3MEHEHHUs! CKOpOCTH nepexo/a. [103ToMy M3JINIITHE TOBTOPSTH O BIMSIHUM BOCXOISIINX U HUCX OASAIINX
HOTOKOB Ha CKOPOCTH BBITIOIHEHHUS TIEPEXO/IOB U, CIe0BaTeNbHO, Ha V. B BeIpaxenne AUy + Vy (mokazanue
BapHOMETpa Ha MEePEeX0/ie) BXOIHUT OTHA U3 .BAIKHBIX XapaKTEPUCTHK IiaHepa VY— cOOCTBEHHOE CHUKEHUE
IUIaHepa Ha repexoze. YeM OHO MeHbIIe, TEM Ha OOJIbIIEH CKOPOCTH MOXKHO *BBITTOJIHUTH Iepexo/pl. B aTom
Cllydae CpeHsAs CKOPOCTh [10JIeTa, OTy4eHHas IIPH TOM ke 3HaueHuH UY CKOpOoIoAbeMHOCTH IUIAHEpa B
BOCXO/IAIIEM MOTOKe, OyaeT Oomnbiie (BennuuHa V HaXOIUTCS B YHCIUTENE NONy4eHHON Gopmysibl 1a).

B aTux paccyxneHusX He YYUTHIBAJIOCH BiIMsHHUE BeTpa. CpeaHsst myTeBast CKOPOCTh IJIaHepa OyAeT sIBISTHCS
reOMeTpUUECKOM CyMMOH cpeHell BO3YyIIHOM CKOPOCTH IIaHepa U cKopocTu BeTpa. [lomyuas HanbomblIyto
CpE/IHIOI0 CKOPOCTh OTHOCHTENBFHO BO3yXa, MBI UMEEM B JAHHBIX YCJIOBHUSIX M HAHOOJBIIYIO CPEIHIOI CKOPOCTh
OTHOCHTENBHO 3eMii. Takum 00pa3oM, 3a1a4a CBOIUTCS K ONPE/ETICHUIO HAaUBBITOJHEHIIEH B IITHIIE CKOPOCTH
rosnera. Yuer BIHSHHS BETPA BBIPAXKAETCS TOJIBKO COOTBETCTBYIOIIEH MONPABKOH K HANPABJICHHIO TOJIETa



(moapobHO paccMmarpuBaercs B HaBuranuu). O0miast hopMysia, IPUroAHAs TS MOJIETa KaK ¢ MOMYTHBIM, TaK U CO
BCTPEUHBIM BETPOM, UMEET BUJ]

N e A (16)
L I
P LA =V,

rae We— cpenHsis myTeBasi CKOPOCTb C YYETOM BETpa;

+4—CKOPOCTb JIs MOMYTHOTro (+) 1 BCTpeuHOro (—)

BeTpa.

[pakTHYecKH OKAa3aHO, YTO B TEUCHHUE JIHS CPETHUE BEPTHKATbHBIC CKOPOCTH HUCXO/SIINX OTOKOB
cocrarysiror 10—30% oT cpemHuX CKOpOCTel Habopa BBICOTHI INTAHEPOM B BOCXOJISIIUX MTOTOKAX. JTO 3HAUCHUEC
MBI Ha3oBeM KodddunmenTom Hucxomsnmx motokos (b). B cpeanem

& U,=bU,=02 U,.

Takoe NpeAnoNIOKEHIE HECKOIBKO yIpornaeT Beipakenue (16) wis cpenueit ckopoctu monera. [oacraBus B
dbopmyny (16) Beipakenne AUy== 0,2 Uy, nony4um

(V) ir, (Vi ly
Wiy = A+ Vet by — el VRO,
. Voo _ Vin
ST owv, vy "
1ibe 2 12+ L
¥ fiy
T. €
. |
W, = —o— . (ie)
L2+ =2

T,

[Monmy4ennoe Boipakenue (1B) mist cpemHeii CKOPOCTH MOJeTa MIaHEPUCTHI OOBIYHO PUMEHSIFOT JUIS pacueTa
HOJIETa 110 AAHHBIM MeTeoaHann3a. CIpOrHO3UPOBaB CPEAHIOI CKOPOHIOABEMHOCTh BOCXOISIIMUX IIOTOKOB Ha
JICHb IO TAHHBIM a3POJIOTHYECKON THarpaMmbl (BEPTUKATIBHOMY IPAJIMEHTY TEMIICPATYPBbI, TUIOMIA 1
HEYCTOHYHMBOIO CIOSI MEX/y KDUBBIMHU CTPATH(HOUKALIMN M COCTOSHUSL), OMPEISIISIeM CPEIHIOK CKOPOCTh Mepexoa
JAHHOTO IJTaHEpa U €ro COOCTBEHHOE CHIKEHUE Ha 3TOH cKkopocTH. CpeHIO CKOPOCTh OHpeiersieM 110
y4acTKaM MapuipyTa, nojacraeisis B popmyiy (1), kpome HalienHbix Boie Uy, V, VY, BcTpeuHbie Wit
TIOMYTHBIE COCTABJIAIONINE CKOPOCTU BETpa +U. 3aTeM MOXKHO NPOCTO HailTH 3HaueHue W, 11 BCero MapIpyra.

IlenecooOpa3HOCTb TaKOro MOACUETa CPEAHEH CKOPOCTH II0JIeTa MO MPeAoIaraeMoMy MapIIpyTy
3aKiIro4aercs B caeayromeM. OH 1aeT BO3MOXHOCTb CIIOPTCMEHY ellie IIPU IOArOTOBKE K OJIETy Ha 3eMJIe
clienaTh NpuOMmKeHHbIH noacuer W, o JaHHBIM MeTeoaHasn3sa norosl. Ilocnenyroee cpaBHeHne
(baxTHuecKoil cpefHell CKOPOCTH B IOJIETE C PACUETHOM AaeT CIIOPTCMEHY BO3MOXKHOCTb PacCCMOTPETh
JIONYIIEHHBIE OIMOKH B aHAJIHU3€ METEOPOIOTHYEKUX YCIIOBHH MOTOIBI.

KPYI'OBOM KAJBKYJISITOP

W3 npeaplayiiero pasjena 3HaeM, YTO CKOPOCTb IIepexofa J0KHA BCe BpeMs IOAOUPATHCS B COOTBETCTBUU C
(pU3MYECKNMH METEOYCIOBUSIMU T10JIeTa. Besikoe M3MeHeHNe BEPTUKAIBHBIX BOCXOSIIIMX HITH HACX OJSIIIINX
MIOTOKOB JIOJDKHO HAaMTH OTpa)k€HHe B U3MEHEHUM CKOPOCTHU Iepexoja miaHepa. Ha npakTuke ncnons3yercs
JIOCTaTOYHO MPOCTON ¥ TOUYHBIN METO/, TIO3BOJISIONINI O3 00JbIIoro (PU3NIEcCKOro ¥ yMCTBEHHOTO HAIIPSDKEHUS
OIIPEJIEIUTh HYXHbIE CKOpocTH. Hanboee npocTeIM M JOCTaTOYHO COBEPILIEHHBIM CUYHTAETCS] METOJ
OTIpENIENIEHUs] CKOPOCTH MEPEX0/ia KPYroBbIM KaJIbKyIITOpoM. Ha HOBOPOTHOM KOJIBIE, CMOHTHPOBAHHOM Ha
BapuUOMeTpe, HaHeCEeHbI CKOpocTH nepexoa. CTpenka BapuoMeTpa, GUKCUPYS pa3IMuHble 3HAUCHHS
BEPTUKAJIBLHBIX CKOPOCTEH CHM)KEHHMS MIT Habopa BBICOTHI, OTHOBPEMEHHO YKA3bIBAET Ha KAJIbKYISTOPE
CKOpPOCTh, KOTOPYIO CIEAYyeT BBIAECPKUBATh B JaHHBII MOMEHT. [I1aHepUCTy ocTaeTcst TOIBKO COOTBETCTBYIOIIMM
00pa30M yCTaHOBHUTH KOJIBLO M COIVIACOBATH MOKA3aHUS yKa3aTellsl CKOPOCTH U BapUOMETpa.
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nepa 472 gy}

3HavyeHus1 CKOPOCTeH, HAHOCHMBIE Ha KOJIbIIO, OlpeenstoTcs rpaduuecku. Ha MunmmmerpoBoit Oymare
BO3MOXKHO TOYHEE HAHOCHM TOJIAPY CKopocTel nanHoro mianepa (puc. 20). B Hanem npumepe Oepercs monspa
rianepa «BIaHuK» B OIHOMECTHOM BapuaHTe (moneTHbIi Bec 472 kr). Eciu He00X0MMMO OCTPOUTH KPYroBoit
KaJBbKYJSTOP AJIsl APYroro THIIA IIaHepa WM aHAaJOTHYHOTO, HO C JIPYIUM IIOJIETHBIM BECOM, TPEeOYeTCs Imosisipa
HMMEHHO TOT0 IUTAaHEpa U C TAaKUM IOJIETHBIM BecoM. JKenaTenbHo, mpuyeM, Moab30BaAThCS MONAPOH, CHATON B
IIpoIiecce JIETHBIX UCTIBITAHUM 3TON cepyuy ITaHEPOB C AHAJIOTUYHBIM MOJIETHBIM BECOM, MIEPECUUTAHHOM I
CTaHIAPTHBIX YCIOBHH (TeMIepaTypbl, aTMOC()EPHOro AABJICHHUSI UITH BBICOTHI ToNieTa). TOYHOCTh MOCTPOCHHSI
MOJISIPBI OUEHb Ba)KHA B MOCIEIYIOIUX NOCTpoeHusX. 1o BepTukanbHONM OcH OTKJIaAbIBaEM LENIble 3HAUECHUS
BEpPTHKAIBHBIX cKopocteil. Beepx mo 10 m/c, BHU3 10 4 M/c. 3aTeM U3 TOYEK, COOTBETCTBYOMIUX L{embim
3HAYEHUSIM Vy 16 + Vy iiex, MPOBOAUM KacaTesbHbIE K TOTIApE.

OnpenenuTs TOYHOE MECTO KacaHus ObIBAEeT 3aTPyAHUTEIBHO, TO3TOMY MOCTPOSHHUE KPUBOH CKOPOCTH
nepexoa (Viep) B QYHKIUH Vy yas + Vy suex IPOU3BOIUTCA ITOCTENEHHO. BHavae monydeHHble TOYKH
COEIUHAIOTCS OTPE3KaMH NMPSIMBIX, a 3aTE€M CTPOSIT KPUBYIO, KOTOpasi YCPEAHSAET 3Ty JIOMaHylo JIMHUI0. Takum
00pa30M HCKIIF0YAeTCs 3HAYUTENbHAS YaCTh HorpemHoctTeil. st momydenus 3aBUCUMOCTH Ve~ T (Vy s + Vy
mex + Vy), KoTOpas ucrons3yercst it pa3sMeTKU CKOpOCTeH Ha KOJbIE KpyroBOTo KaJlbKyIATOpa, CIenyeT K
OpIMHATaM MOMYYEHHONH HAMH KPUBOW NPUOABUTH COOTBETCTBYIOIINE OPMHATHI (BEPTUKAIBHYIO CKOPOCTh
COOCTBEHHOTO CHIDKEHHS IUTaHepa Vy) moispsl ckopocteid. [1o noxydeHHOH HaMH KpHBOW COCTaBIIsIEM TaOIIHITY.

Tabauma 5
V (km/a) 67 70 78 85 90 100 110 120 130 140 150
Va6 * Vymer + Vy (i) | O 032 | 093 | 136 |172 |243 |314 |397 |489 |589 |71

3arteMm mpucTynaeM K oluppoBke Kpyxka. Kpyxok HaieBaeTcsi Ha BApUOMETP, OOBIYHO € JHana3oHoM + 5 m/c
TaK, YTOOBI OH JIETKO TIOBOpAaYMBajcs BOKpYr cBoeit ocu Ha 360°. [TocTtpoeHne HaUnHaETCs ¢ HAHECEHNUS Ha
KOJIBI[O 9KOHOMHYECKON CKOPOCTH Y 5, T. €. CKOPOCTH, KOTOpAsi MONYINIIACh B PE3YIbTATE MEPECEUCHUSI KPUBOIt




Vnep=f(Vy uas + Vymex + Vy ) ¢ 0cbl0 V. DTa ckOpocTh 0003HaYaeTCs Ha KAIBKYISITOPE 3a4ePHEHHBIM
TPEYroJILHUKOM. 3aTteM, coBMecTHB ero ¢ O BapuoMeTpa, IEPEHOCUM OCTaNIbLHEIE 3HaAYEHHs CKopocTei (puc. 21).
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B peansHOM monere netictByeM Tak. [IoBOpOTOM KoJbIla COBMENIAEM 3auepHEHHbIA TPEYTOIbHUK C (PO
IIKaJIbl BAPHOMETPA, COOTBETCTBYIOINIEH CpeHel CKOPONOABEMHOCTH TIaHEPA B BOCXOSIIEM MOTOKE, K
KOTOPOMY JeNaeTcs nepexos (0KUIaeMblii OTOK).

Pre. 9% {OnoeIejcilHe  CEOQOCTH
aepexnTa ¢ MOMIAIEL  KPFTALOCE
Hadbsw IO

Ha puc. 22 moka3aHo KOJNBIO KAIBKY/IATOpa IaHepa «bIaHuK», yCTaHOBICHHOE IS CIydasi, KOra
oXKuaeMasi CpeJIHsIsI CKOPOIIOABEMHOCT INTaHepa B BocxousinieM nortoke VyHab cocrasiser 2 m/c. [Tokazanue
BapuomeTpa 2,5 M/c BKITIFOYaeT BEPTUKATIBHYIO CKOPOCTh CHHKEHHS MIaHepa OTHOCHTEIBHO BO31yXa, paBHyo 2,1
M/c (ms ckopoctr monera 125 km/4), U BepTHKANBHYIO CKOpOCTh HUcXosmero notoka 0,4 m/c. Ctpenka
BapHOMETpa MOKa3bIBACT HA KOJBIIEC 3HAYCHHUE CKOPOCTH, KOTOPYIO CIIEYeT BBIICPKUBATH C YYETOM KaK
BOCXO/JIAIINX, TAK U HUCXOJIIIUX MOTOKOB. [I0BOPOTOM KaJBKYIATOpAa CyMMHPYEM BEPTHKAIBHYIO CKOPOCTh
IUIaHepa B BOCXOAMIEM TOTOKE Vy 1,6 C MTHOBEHHBIM 3HAYEHHEM CyMMBI BEPTHKAIbHON CKOPOCTH HUCX OZSIIETO
HOTOKA M COOCTBEHHOW BEPTHKAJIBHOW CKOPOCTH CHIDKEHUS IUIAaHEPa OTHOCUTENBHO BO3MYXa Vy mex + Vy,
MOKa3bIBAEMOI BAPHOMETPOM.

OmnpezeneHne HAUBBITOHEHIIICH CKOPOCTH OTIMYACTCS OT ONTUMAJIBHON CKOPOCTHU MEpexofia TeM, 4TO
CpenHsis BepTUKAJIbHAS CKOPOCTh IUIaHEepa B BOCXOJAIIEM MOTOKe cuntaeTcs paBHoi 0. CKopocTb Tonera mpu
9TOM OyZIeT 3aBUCETh TOJIBKO OT HHTEHCUBHOCTH HUCXOISIIKMX MOTOKOB. [I03TOMY, COBMEIas TPEYTroNbHHUK Ha
KoJIbIe ¢ napneHreM O Ha IIKalie BApHOMETpa, CMOXKEM B 3aBHCHMOCTH OT €ro MOKa3aHHil YHTATh 3HAUCHUE
HauBBITOJIHEHIIEH ckopocTH (puc. 23).

Pae, 23 OnneaeagAllc HAROLToI-
Hefincell  CeoposTH noasta & Ok
MUIIEID KjYTCBLD HHARTYAATORA

IIpenmymiecTBO KPyroBOro KajJbKyJasTopa — B BO3MOXHOCTH HETOCPEACTBEHHO ONPEAETUTH CKOPOCTU
niepexoza. [lmanepucty He HYXKHO JUISl 3TOT'O OTPHIBATh B3IV OT MIPUOOPOB. Y CTAHOBUB COOTBETCTBYIOIINM
00pa3oM KOJIbII0, OH MOXKET B TAJIHEHIIIEM NeCTBOBATh 0€3 BCSKHUX 3aTpyJHEHH, HE TPaTsl BpEMEHH Ha
nogcyeTsl B yme. Ilepexon Ha HaMBBITOIHEHIIEH CKOPOCTH TaK)Ke O4Y€Hb MPOCT U He TpeOyeT HUKaKHX
JIOTIOTHUTENBHBIX NpuctiocoOeHuid. OH 4acTo NPUMEHSIETCs Ha 3aKIIIOYUTEIHLHOM TaIle MOJIeTa WU B YCIIOBUSIX
JUITMTENIBHOIO NIepexo/ia 4epe3 aTepMUUHbIN pailoH. [1naHepuCcTbl BO MHOTUX CIIydasiX OTHOCSTCSA K KPYTOBOMY
KaJIbKYJSTOPY HACTOPOXKEHHO, HECMOTPSI Ha €ro J0CTOMHCTBA. [IpyunHa B TOM, YTO MOKa3aHUs yKa3aTelns



CKOPOCTH ¥ BaproMeTpa (KaJbKyIsaTopa Ha HeM) HeOOXOIMMO MOCTOSTHHO yBsA3bIBaTh. Ha mpakTuke, OmMHaKo,
OKa3bIBAETCS, YTO OOJbIIIAs TOYHOCTH YBSA3KHU ATUX MOKa3aHMil He 00s3aTenbHa. [loTepr B cpeiHeii CKOpOCTH U3-
3a OTKJIOHEHHI CKOPOCTH TIepexo/ia OT ONTUMAaIbHOIO 3HAUCHHUS ObIBAIOT HEBEIHMKH, TAK KaK HETOYHOCTH B
BBIJICP>KUBAHUH CKOPOCTH Mepexo/ia mopsiaka + 5 km/u Brneder notepu cpemHeit ckopoctu He Oomnee 0,5 km/d.

Henocratok KpyroBoro KaibKynsTopa M B TOM, YTO MHJIOT MIOCTOSHHO CICAMT 32 60pTOBBIME nprbopamu. J{ist
HAOJIOCHUS 32 MECTHOCTBIO, METEOOOCTAHOBKOM, KAPTOH y HETO OCTASTCS MaJIO BPEMEHH. Y CIIOPTCMEHA
ocnabseTcsi BHUMaHHE U OCMOTPUTENBHOCTh (HAMPUMEpP, HA COPEBHOBAHHUSX).

3a pybexxoM yxe pa3paboTaHbl U C YCIIEXOM MPUMEHS I0TCS SIEKTPHYESCKHUE BAPHOMETPHI, HO3BOJISIONIHE
OMPENIENIUTh «HA CITYX>» HHTEHCHBHOCTh BOCXOJISIIETO MIOTOKA MPH HA0OpE BBICOTHI M [ICHTPUPOBAHKH B HEM, a
TaKKe, He TS/ Ha MPUOOPKI, BHICPIKUBATH ONTUMATBHYIO CKOPOCTD Ha Tepexoiax.



OB UCK/IIOYEHUHN PEAKIIMH BAPUOMETPA HA UBMEHEHHUE PEXKUMA B ITIPOLECCE
OINITUMM3ALINU MAPALIEIO ITIOJIETA

[porecc onTUMHU3aIMK YIpaBIICHUS MOJETA CBOIUTCS K YMEHBIICHUIO HIIH YBEITMYEHHIO CKOPOCTH
TIaHUpoBaHust V Ui COXpaHeHus paBeHcTBa (8) B TeueHue Bcero nonera. Bapuomerp, CHaOKEHHBII
CIICIMAITBHON TOJIBHYKHON CKOPOCTHOM IIKaNo# (KpYroBbIM KalbKyISITOPOM, CM. puc. 21), ynoOeH nuiib Toraa,
€CJIM OH HE YyBCTBHTEINICH K H3MEHEHHIO PEXUMa I0JIeTa, a pearupyer JINIIb Ha COOCTBEHHYIO CKOPOCTh
CHIDKEHHS TUIAHEPa B YCTAHOBHBILEMCS TIAHUPOBAHUH U Ha BeanunHy Uy+AUy. Msmenenus ckopoctn V,
KOTOpBIE CIEeTyeT OCYLIECTBIIATH B TEUEHHE BCETO MOJIETa B COOTBETCTBUM C MIOKA3aHUSAMU CTPEIKU BapuoMeTpa
10 CKOPOCTHOM IIKaJie, JOJHKHBI IPOUCXOANTH TOBOJIBHO ObICTpO. [Tpn 5TOM MeHsieTcs BbIcOTa I0JIeTa, a
CJIe/IoBaTeNIbHO, M aTMOC(EpHOE AaBjeHue. TeM caMbIM ITPOUCXOIT 3a0pOCHI CTPENTKM BaproMeTpa. Ee
TIOKa3aHMs 110 CKOPOCTHOM MIKaJie OTJIMYAIOTCS OT JKeyaeMbIx. [Iponece onTuMu3anny yrpasieHus YIIOMSHYTBHIM
BbIIIE CIIocoOoM 3aTpyaHseTcsi. Heo0xoanMo o3TOMY UCKITIOUHTh PEAKIUI0 BAPHOMETPa Ha N3MEHEHHE PEKUMa
(Ha MaHeBp, CBS3aHHBII C YBEIHUCHHEM HJIM YMEHBIICHUEM CKOPOCTH IOJIETa), HO COXPAHUTh ()YHKIIUH
BapHOMeETpa B yCTAHOBUBILUXCS peXXMMax. 3a/1a4a 00 UCKIIIOUSCHNH PEAKIH BapHOMETpa Ha MaHEBP
TPUHIMITHATEHO COCTOUT B IOCTPOCHUH PEryJIsATOpa MoKa3aHuil BapuomeTpa (KoMIreHcaTopa 3a0pocos
MOKa3aHUI BapHOMETpa MPHU MaHEBPE), MPU KOTOPOM TOJIOKEHHUSI CTPEIIKH BAPHOMETpPa MPH HEYCTAHOBUBILIHXCS
pexRHUMax MOTUHHSIUCH ObI TOMY K€ 3aKOHY, YTO U MPH ycTaHOBHUBLIKXCS (8):
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rae Vy, ® —COOTBETCTBEHHO KeJIaeMble» 3HAUEHNUS IT0Ka3aHUs CTPEIKU BapHOMeTpa U 00beM ero KopIyca
IIpH MaHEBPE;

b — ko3 durHeHT NTPONOPIUOHATIEHOCTH;

Ap — niepenaj TaBIeHUH HA YyBCTBUTEILHOM DJIEMEHTE BapHOMETpa IPH ACHCTBUTEIFHOM 3aKOHE
usMeHenus Vy

IIpH MaHEBpE;

Vy — BepTHKaIbHAs CKOPOCTH IPH MaHeBpe. OMH U3 CIOCOOO0B MOIYYHTH KeJIaeMble OTKIOHEHHS CTPEIIKU
BapHOMETpa NP MaHEBPe — U3MEHUTH 00BEM €ro KopIryca Ho 3akony (12). Oty 3aiady ¥ JOMKEH BBIIOIHST
perymsiTop. B cBs3u ¢ TeM, uTo nmepenas qaBIeHUH Ap, COITacCHO IMHAMUYECKOH Teopun Bapuomerpa (12),
BBIPA)KACTCS YPE3BBIYANHO CIIOXKHOM (OPMYITOH, IPAKTHIECKH PeaIn30BaTh 3akoH (12) HeBO3MOXKHO.
Hcnons3yloT Ho3ToMy 00Jiee IpOCTOH IMyTh NPUOIIIKEHHOTO PEIICHHMS 331a9¥, OCHOBAHHOH Ha JIOIYIICHHH O
HEM3MEHHOCTH JIaBJICHUs IIPH MaHEeBpe p;, Koraa @=const. Takoe HoMyIeHre onpaBabIBaeTCs TEM, YTO
HPOJIOJKUTEIIBHOCTh MaHEBPA HEBEIIMKA U BEIPAaBHHBAHUEM JABJICHUS Yepe3 Kamuisip ¢ GOIbIIMM
TU/IPABIMIECKIM CONPOTUBIICHUEM B NIEPBOM HMPHOIMKEHUH MIPY MaHEBPE MOXKHO NpeHeOpedb. Tak yaaercs
HOCTPOHTH JOBOJIBHO MPOCTHIE PErYISATOPHI, HPHOIMKEHHO H3MEHSIOIIIE 00BEM KOpITyca P MaHEeBPE 10
3akoHy (12). OHH 0012 1AIOT XapaKTEPUCTHKAMU, BIIOIHE IPUEMIIEMBIMH B IIPAKTHKE, O YeM CBHACTEIBCTBYET HX
HpOBepKa B MHOTOYHCIICHHEIX PEabHbIX HOJIeTaX.

HCcKTiounTh peakiyio BapuoMeTpa Ha H3MEHEHHe aTMOC(epHOro aaBieHus Ap, BBI3BAHHOTO POCTOM HIIH
MaJICHUEM BEICOTHI IIPU MaHEBPE, YAACTCS, MEHssI 00BEM KOpITyca BAPUOMETpA O, T. €. U3MEHsIS IaBJICHHUE pj Ha
TaKyIo JKe BeMUUuHY. [IpakTHUeCKH 3TO OCYIIECTBISIETCS C IIOMOIBI0 HEKOTOPOTO YIPYTroro dJIeMeHTa THIIA
HOPIIHS ¢ IPYXUHOM. [To0oXKeHne TOPITHS JOKHO 3aBUCETH OT CKOPOCTHOT'O HAIOpa

[

2

[Tpn nnaHMpoBaHNK C HEKOTOPOH MOCTOSIHHON CKOPOCTHIO V MPY:KHHA CKaTa MOJ AeHCTBUEM (], ¥ IOpIIECHb
HAaXOMUTCSI PAKTHYECKU B paBHOBecHH (puc. 24).



H I
for | 1
—_—

e mIWE

Puo . QOOBWEHUAT endMA RATNOMETPS © wcoind el

CATOA
! — wapmyc peTrvantoaud doMICHenT. = SIE P
IWIATO0ZE < MapLaanes 5, T — 3 aph o w
FECTECRTLR O 2 — asmlijrncs FEP TR Y
PR HCEAGIRICLIAA JAEPiEl: bl RMGLYEL MEHay  monasTada
JiHR e SR TTN T

STpmLaiy i o— aEepodzaad . A — RARHLaa

Torna BapuoOMETP pa60TaeT, TI0 CYIECTBY, TaK XK€, KaK " 0e3 KOMIICHCaTopa (HOKaSaHI/IH €ro 3aHUXKarTCA
Bcero Ha 2—3%). M3MeHeHre CKOpOCTHOr o Hamopa (pekuMa IIaHUPOBAHMUS) PUHYAUTENBHO MepeMeniacT
MOPIICHb B Ty WIXW MHYIO CTOPOHY U, CJICA0OBATCIbHO, U3MCHACT JaBJICHUC BHYTPU KOPITyCa BaAprUOMETpPaA. IT10
CYHICCTBECHHO BJIMACT HAa XAPAKTCP OTKIIOHCHUS CTPCIIKU BAPUOMETPA IPU U3MCHCHUU PEIKUMaA U UCTIOJIb3YCTCA
IJTaHCpUCTaMU JJI1 ONPEACTICHUSA HHTCHCUBHOCTH BOCXOAAIINX ITIOTOKOB (eCJ'H/I MpaBUJIBHO OTPETYJINPOBAH
KOMHeHcaTOp). Obneruaercs TaKxe BI>I60p .ONTUMAJIBHBIX PEKUMOB IUIAHUPOBAHUS. Hrxe JaHbl CXCMBbI
TIOAKIIIOUCHUA KOMHeHC&HHOHHOﬁ KOpO6KI/I MOJIBCKOI'O MPOU3BOACTBA K BApUOMETpAM THUIIA WRs-5 u «.HyH'
1141» (puc. 25).
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KauectBo 1 appexTrBHOCTD pabOTHI BApHOMETpa 3aBHUCAT OT IPABHIBHON PETYINPOBKH KOMIIEHCATOPA.
Hactpoiika ero cBoAuTCS, MO CYLIECTBY, K H3MEHEHHIO )KECTKOCTH MPYXKHUHBI 3 (CM. pHc. 24), Tak KaKk
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I — OCHOBHOH YXECTKOCTHOH MapaMeTp JIF000ro KOMIICHCATOPa;

S —e myomaap NOpIIHS;

K —XeCcTKOCTh MPYKUHBIL.

[IpoBepKy NpaKkTHYECKH yAOOHO MPOU3BOAUTH KOHTPOIBHBIM MPHUOOPOM, U3TOTOBICHHBIM Ha 0a3e 0OOBIYHOTO
aHepouaHoro Bapuomerpa BP-10. JlocTaTOYHO 3aryliuTh AJIsl 3TOr0 KaWLIAPHYIO TPYOKY (M3HYTpH), @ KOPIYC
JIOTIOJTHUTEITBHBIM IITYIIEPOM COSTUHUTH ¢ aTMOC(epoil. PerymTupoBKy fenaroT Tak: Ha KOPITYC BBIIICYKa3aHHOTO
KOHTPOJIBHOTO MPUOOpa MOAeTCs HEKOTOpoe AaBiieHue AP U GUKCUPYETCs 0 MAHOMETPY (BMECTO HET'O MOXKHO
HCIIOJIb30BaTh OOBIYHEIH yKa3aTedb ckopocTH). CTpenka KOHTPOIBHOrO NpUOOopa OTKIOHUTCS TOTJa B HEKOTOPOE
nosnoxenue Vy, 3aTeM To xe gaBiaeHue Ap (II0 MaHOMETPY) MOJASTCs Ha KOPITyC KOHTPOIBHOTO -IPHOOpa yepe3



xomneHcarop. CTpeska KOHTPOIBHOr0 Npubopa 3aiiMeT HOBOE MOJOXKEHHE Vi, Y IPaBHIIBHO OTPETyYJIHPOBAHHOTO
KOMITEHCATOpa JIt000# cxeMbl (cM.puc.25)
o 2

¥ ¥

Ecnu 510 oTHOIIEHHE MEHBbIIIE 2, HAI0 YBEIUYUTH KECTKOCTH IIPYXXHUHBI, €CITA OHO OO0JIbIIIEe — YMEHBIIUTS €e.
J1J1s1 3TOrO BpalIaloT PEryIMpOBOYHBII BUHT, H3MEHSIOUINI ee yrnpyrocTs (3kecTkocTh). Hamo moMHUTE, YTO pH
HACTPOMKe U AKCIUTyaTallui KOMIIEHCATOpa €ro 0Ch JOJDKHA PaclonaraThesl BEpTUKAIBHO. B monere, kpome 3T0ro,
HE CJIE/IYeT JIONyCKaTh OYeHb PE3KUX WIIM CIIMIIKOM MEJUIEHHBIX JIBH)KEHHH PYYKOH «OT ceOs» WITN «Ha ceOs».
WHade 3T0 MOKET HAPYIIHUTH IPABHILHOCTh MOKA3aHUH BaproMeTpa (U3-3a BEIHYXKICHHOH MepeKOMIICHCAIIUH
WITH HEJIOKOMITEHCAnH KopoOoukn). [IpaBuiibHO NOMOOPAaHHBIH TEMIT H3MEHEHHUS PEXKUMOB I0JIETa B
BEPTUKAJILHOHU IUIOCKOCTH 3HAYUTENBHO YIydIiaeT paboTy KOMIIEHCATOpa B HMapsIeM HoJIeTe.

MOCTPOEHUE JIMHEWKH! JTOJETA

B mapsmmx monrerax 00JbII0e 3HAUCHHE UMEET MX 3aKIIFIOYUTEIILHBIN 3Tan — y4acTok jojera. COBpeMEHHEIC
TUTIBI TUTAHEPOB MTO3BOJISIFOT HAYATh JOJIET K HAMEUCHHOH IIEeITU ¢ JOCTATOYHO OOJBIIOrO paccTosHus. [Lmanepucr,
CTPEMSICh TOCTHYBL BO3MOYKHO OOJIBINEH IMyTEBOI CKOPOCTH WIIU JaTBHOCTH, CTAPAETCS UATH Ha ONTUMAITBHOMN JIIS
KOHKPETHBIX YCIOBHH (CKOPOMOABEMHOCTH IUIAHEPA, a B IOCJIETHEM BOCXO/ISIIEM [TOTOKE M BETPA) CKOPOCTH.
TpymHOCTH BBIOOpA B TOM, YTO TIPH JIOJIETE B JTFOO0M MOMEHT HAJ0 TOYHO 3HATH TPEOyeMOe ONTUMAITEHOE U
(axTudeckoe kauecTBO mianepa K kak QyHKIHIO

Vy Hao + Vy Hucx

S

Pug 2 PagMmeTes H OJCSTPOelBE NWTEHEN Rouers

JloBOJIBHO yO00HBIN BeIYHCIUTEND gonera co3nail E. 1. BauacoB — M3BeCTHBIN IITaHEpHCT U3 T'. XapbKoOBa.
Beraucnurens onpesenser ONTUMAIBHBIC CKOPOCTH U BBICOTHI TP JIOJIETE JIUISI PA3HBIX COUCTAHUN
CKOPOMOABEMHOCTEH B BOCXOISIIMX [TOTOKAX U CKOPOCTEH BeTpa. J[iist MOCTPOESHUSI BHIUUCTUTENS (JTMHEUKN)
JIOJIeTa UCTIONB3YIOT rpauK OMpeesieHUsI CKOPOCTEH sl KpyroBoro kajbkyisatopa (cMm. puc. 20). 3agaBasich
HOOYEPEIHO 3HAYCHUAMH Vyya5 + Vymex 0T O 0 5 M/c, MBI ocnenoBaTensHo cHUMaeM ¢ rpaduxa V ==1f (Vy,5 +
V yuucex) COOTBETCTBYIOIME 3HAUCHUS CKOPOCTEH mepexoza. st onpeeneHus BBICOTHI 10eTa (BBICOTHI BEIXOZA U3
HOCJIEAHEr 0 TI0TOKA) HEOOXOUMO 3HATh KauecTBO KaK PYHKIMIO Vg + Vymex. OTa BEINUMHA MOXKET OBITH
oIpe/ieNieHa PUOTIKEHHO KaK

rae Vy cootBercTByer V (110 moyspe).

IMonyuyennsie Benmuuunsl V, Vy, K 3aHocuM B Tabm1. 6. JInHelika fomeTa COCTOUT U3 JBYX YacTeid:
BHYTPECHHETO BPAIIAIOIIETOCS KPYKKa OOJBIIOro quaMeTpa 1 v HeMOJBIKHOTO KPYXKKa MEHBIIETO JHaMeTpa 2
(puc. 26) Illkana BHyTpeHHEH YacTH JuHEHKN 1 ABNISETCA OHOBPEMEHHO IIKAION BBICOT U qaibHOCTeH H, L.
[Ixama — norapudmMmudeckas, MOXKET UCIIOIB30BATHCS JIJIA JIFOOOT0 IiaHepa. PasMeTka jke HelOIBIKHOTO
KpyXKa 2 IPOU3BOJUTCS JIII KOHKPETHOTO TUIaHepa 1o Tao. 6.



Tabmuma 6

TaGnua aJist pasMeTku BhuucanTeNs 1oera, Iaanep «Biaanni», noseruntii Bec — 472 kr.
Uy = Vi + Vs 0 0.5 1.0 15 2.0 25 3.0 3.5 4.0 4.5 5.0
V 78 88 98 110 | 119 129 137 146 | 154 | 160 166
Vy 0.76 | 1.05 13 165 | 185 |22 2.55 2.9 326 | 375 |45
K=V/V, 285 | 233 21 185 | 179 | 163 | 15 14 131 | 118 | 10.2

B nanHOM mpuMepe— s ToiaHepa «biiaHuK» ¢ TOJNIEeTHBIM BecoM 472 xr. BHauane BeIpe3aeTcs KPYKOK 2
(cM. puc. 26) ¢ muaMeTpoM, paBHBIM BHYTPEHHEMY TUAMETPY IIKAJbI Kpy)Kka 1. 3aTeM ero HakjaIbIBaloT CBEPXY
Ha KPY)XOK 1 ¥ MOABMKHO 3aKPEIUISAIOT B eHTpe. Ha HEMOABMIKHOM Kpy»KKe BhIOHpaeM Hauao orcyera (1udpa
0), obo3HavaeM ero CTpenkoi. 3ateM copmeraeM ero ¢ mudpoit 1,0 Ha moxBMKHOM Kpyxkke. [IpoTHB 3HaUCHHS
28,5 Ha mkane (COOTBETCTBYET MaKCHMAIILHOMY KauecTBY IlaHepa «BIaHuK») HAHOCHM Ha OJHOM W3 IIKal
HEMOJBHKHOTO KPYKKa PUCKY, KOTOpas COOTBETCTBYET CKOPONoAbEMHOCTH Uy = Vyyuas + V ey, paBHOit 0, a Ha
JIpyroil — OTBevarolee el 3HaueHre ONTUMAaJIbHON CKOpOCTH. B Toii ske mocine10BaTeIbHOCTH P OU3BOIUTCS
JabHEHas orudpoBKa 3TUX ABYX IIKAJ.

JI71st vcKITFOUeHHST BCEBO3MOXKHBIX TPOCUYECTOB B JIONIETE, CBA3AHHBIX C BETPOM U JIPYTUMHU
METEOPOJIOTUUCCKUMHU SIBJICHUSIMH, Ha TTOJIBIDKHOM KPYKKe 1 HAHOCUTCS TOTIONTHUTEIIbHAS ITKAJIa, BRITIOTHEHHAS
B Bujie 3y01108. Kaxkplii cooTBeTCTBYET criie BeTpa B 2,5 M/c. Ha kpykke 2 HAHOCUTCS TakxKe CTpesiKa ¢ [upoit
1,2, xotopas Oyzner cooTBeTcTBOBATH J0n1eTy ¢ 20%-HbIM 3amacoM BBICOTBI. DTa CTPEJIKa HAHOCUTCS IIPOTHB
mudpst 1,2 Ha mkane H, L,

Jls onpenenenyst pa3Mepa KaxJ1oro 3yora Ha IOJBIKHOM JICKe HE00XOIMMO BHAYaIe 3a/1aThCsl IPEJETHHO
BO3MOXHBIM 3HaueHueM otHomenus (W/V), rae W — BeTpedHast CocTaBIsIFoLIas CKOPOCTH BeTpa (pH HEM
cpenHsisi CKOpocTh mnosera ocraercst 6onbire W na 10—15 km/4).

Js mnanepa «bnaHuk» TakuMu ycnoBusaMu MoryT 0b1th: U, = 1 m/c; W =30 km/4; cpeaHsas cKopocTb IaHepa
V,,=42 xm/4. TIpu Gonbluell cKOPONOABEMHOCTH U HEM3MEHHOH CKOPOCTH BETpa pacueT BBICOTHI JoneTa Oyzer
W/TH B 3amac.

Beicora nonera onpezensiercs mo ¢popmyie

L
ff=—-—
K
rac
K V—W
L V,
501051
LV,
H= A
Yil——
¥
11-"’}
HpI/I BI>I6paHHI)IX BBIIIEC NPEACIbHBIX YCJIOBUAX BBIPAKCHUC * v MPUHUMACT OIPEACIICHHOC YUCIIOBOC
3HA4YCHUC U UTPACT POJIb KOZ)(l)(l)I/IHI/IeHTa, YYUTBIBAOLICTO BETEP. 910 J1a€T BO3MOXKXHOCTb OIPCACINUTL BEJIMYUHY
: '
H=Hq {1— —) _ Ly
3yona. st «brannka» npu BEIOpaHHBIX YCIOBHSX VI rpe V¥ — BBICOTa Jl0NIeTa B

ITHUIIb UJTH

H==H, (1-(30/98)) =H, 0,694, 1. e. BbicoTYy Ha0 yBenuuuth Ha 30%. [Iy1s1 onpesienenus pa3mepa 3yoma
3amaaumMcs Boicotoi Ho == 1000 M, Toraa nodaska coctaBut okoso 300 M. [Inist cuiiel Betpa 2,5 m/c nobaBka
cocraBut 100 M mmu 10% ot Ho. [TosToMy Ha nonBmxHOM nikane yepe3 kaxapie 10° neHTpansHoro yria
HaHocsITes 3yousl (cM. puc. 26). Ux 6yaet Beero 36.

Joner paccuutsiBaeM OueHb MpocTo. Haxomsich B «mocieqHeM» BOCXO/AIIEM TTOTOKE, ONpe/essieM
paccrosinue 10 punuma. [ToBOPOTOM Kpy)KKa COBMEIAeM MONTYICHHOE PAacCTOsIHUE Ha 1kane H, L co 3HaueHnem
CKOPOIIOIbEMHOCTH IlIaHepa (110 BApHOMETPY) B «IIOCIEAHEM» BOCXOAAIIEM IIOTOKE HA IIKANE Vg, @ 3aTEM
YUTAEM TPOTUB Vyy,6 110 IIKaJIE V 3HAUCHHE ONTUMAIIBHON CKOpocTH foieTa. Ha ToM xe mucke 2 NpOTHB CTPEIKU
¢ mudpoti 1,2 HaxoauM 3HaAYEHHE ONTUMANILHON BBICOTHI, OTKY/IAa HAJI0 YXOIUTh Ha noier. Ctpenka ¢ mudpoii 0
TIOKa3bIBAET BHICOTY JloieTa Oe3 3amaca, a crpenka ¢ mudpoit 1,2—c 20%-HbIM 3a11acoM BBICOTHI B HITHIIEBYIO




norojy. OGBIYHO MOJB3YIOTCS 3HAYCHHEM BBICOTHI ¢ 20%0-HBIM 3aMacoM, YTOObI y4eCTh H3MEHEHUSI, CBSI3aHHbIC C
YCHIICHHEM BCTPEYHOW COCTABJISAIOIICH BeTpa, HEOXKHUAAHHOE MONAIaHNE B 30HY CHJIBHBIX HUCXOJSIIHMX MOTOKOB,
a TaKke COXPAHUTh HEOOXOJMMOE KOIHYECTBO BBICOTHI Ui MaHEBPA Moclie (HUHUIIA U 3aX0/1a Ha rocaaky. [Ipu
JIOJIETE CO BCTPEUHBIM BETPOM €r0 YUUTHIBAIOT JIOBOPOTOM KPYXKa 1 POTHB YacOBOI CTPENKH Ha ONPEACICHHOES
4ucIo 3yO1oB (IieHa JeNeHusl 3y0lia COOTBETCTBYET CKOpOCTH BeTpa 2,5 M/c). [Ipu momyTHOM BeTpe Kpy»Kok 1
CIIEAYeT AOBOPAYMBATE 10 YACOBOH CTpEKE.



T'nasa lll.
TAKTUKA U TEXHUKA MTAPEHUM S OBIIUE ITPUHIIUIIBI TAKTUKUW TEPEJIETA HA

IIJTAHEPE

[TnanepucThl OONBIIE BCETO IEHIT YMEHNE IOCTUIaTh HA JAUCTAHIMK OOJNBIINX CPEIHUX CKOPOCTEH.
[NoBeIIeHNE Cpe/iHEH CKOPOCTH B KOHEYHOM CUETE HEMOCPEICTBEHHO CBS3aHO U C YBEJIMUEHUEM JAIbHOCTH
nepeneTa. OCTaBIsAsA B CTOPOHE YCOBEPIICHCTBOBaHHE MATYACTH (TUTaHEepa) | JUTHHY AUCTAHIMU, MOXKHO CKa3aTh,
YTO Ha POCT CpeHEN CKOPOCTH BIIMSET CPEIHSS CKOPOITOJbEMHOCTh HCIIOIB3YEMBIX BEPTUKAIBHBIX TIOTOKOB H
MIPaBUIIBHBIA BBIOOp pekrMa IoNeTa.

B nonere no npsiMoii Mex1y BOCXOISIIMMHE MTOTOKAMH TUIAHEDP CIIEAYET BECTH Ha ONTUMAaJIbHON cKopocTH. B
BBIOOpE pexuMa mojieTa (ONTUMAaIbHON CKOPOCTH) Ha FOOOM y4acTKe Mepexoia 0CoObIX TPYAHOCTEH
HCIIOJIb30BAaHKE KOJIBLIEBOIO KAJIBKYISTOPA HE BBI3BIBAET. 33 CUET 3TOTO, CIIEI0BATENFHO, HE OyaeT
CYIIECTBEHHOH MOTEpH B cpeHel ckopocTH. [ToTepst BpeMeHH Ha MapuIpyTe, a B KOHEYHOM CUETe M CpeHei
CKOPOCTH, MPOUCXO/IUT M3-32 HEMOIHOT'O UCTIONIb30BAHUSI CKOPOIIOABEMHOCTH BOCXO/ISIINX TOTOKOB, YaCTOTO
HaOopa BBICOTHI B ITOTOKAX, IJIE CKOPOIIOABEMHOCTh MEHBIIIE CPETHEH, a TAK)KE N3-3a HEYMEHHS UX HaXOMIUTh.

Cpasy oroBopuMcst, YTO €AMHBIX MPABUII WM ITPU3HAKOB, 110 KOTOPHIM MOXHO C YBEPEHHOCTBIO ONPEAEIHTh
MECTOHaXO0X/ICHHE TEPMUUYECKUX BOCXOAAIIMX MOTOKOB M MX MapaMeTphl, He CylecTByeT. Peub MoXkeT uaTu
T 00 OTJENBHBIX, HanOOJIee YacTo BCTpeYaronuxcs mpu3Hakax. [Iporie Bcero OTbICKUBATh MOTOKH IO
obnakamu. K HUM (4acTo 0003HAYAIONIMM BOCXOJISAIINIT TOTOK) OTHOCSITCSI: Pa3BUBAIOIIMECS Ky4eBbIE «XOpOIIEH
TIOrO/IbI», KPYITHBIE Ky4€BbIe C TEMHBIM YE€TKHM OCHOBAHHEM, IJIOCKHE OJIMHOOOpa3Hble KydeBble OOBIYHO C
JIOBOJILHO BBICOKOH HIKHEW KPOMKOM M MOIITHO-Ky4eBble 00J1aKa ¢ OONBIINM BEPTUKAIBEHBIM Pa3BUTHEM.

B niepBoii nmosoBuHE JHSI BOCXOAAIIMHN ITOTOK 110J] 00JIaKOM Yalle BCero ObIBAeT C COTHEUHON CTOPOHBI. 3aTeM
OH TIepeMeIaeTcs Mo 3anaHoi ero KpOMKe K CeBEpHOW YacTH. DTO NMPAaBUIIO OTHIO/b HE 3aKOH, HO TT0JI00HOE
sIBJIEHUE BCTpevaercs 4acTo. [1o7 KpymHbIMU Ky4eBBIMU BOCXO/SIIIMIA IOTOK HAXOAUTCS B Hanbosee TEMHOM
YacTH OCHOBaHHUs obmnaka. [loroku oz obnakamu ¢ OOJIBIIMM 1O IUIOMIA I OCHOBAHHEM CIIEAYET HaXOAUTh
9KCTIEPUMEHTAIILHO, TYyTEM IPE/IBAPUTENBEHON IIPOBEPKU» ABYX-TPEX TAKUX ke 00nakoB. [ToToku moj obnakamu
HEPEIKO OBIBAIOT CKOIICHHBIMU, OCOOCHHO €CJIM €CTh IPAJUCHT BETpa Mo BbicoTaM (puc. 27).
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OpI/IeHTI/IpOBaTBCH 10 OCHOBaHHIO 06J1a1<a, HaxXoas1Cb 3HAYUTCIBbHO HUXE €ro, ObIBaeT 3aTPpYAHUTECIIBHO,



0COOEHHO €CITM BECTH ITOUCK HE B INIOCKOCTH BeTpa. Toraa clieayeT Takke SKCIePUMEHTAIEHO COM3MEPSTH CBOIO
BBICOTY CO CKOPOCTBIO U HampaBjieHHeM Berpa. [lonydueHHas: 3aKOHOMEPHOCTh OKa3bIBACTCS BEPHO# TSI
OOJIBLIMHCTBA TIOTOKOB B TCUCHHUE JIHSI.

TpynHee HaXOUTh «TEPMHUKI» B 6€3001a4HOM Hebe. Eciii moToku moj o0nakaMu CyIIecTBYIOT Kak Obl
MPUBSI3aHHBIC K HUM, TO 63 00JIAKOB «TepPMHK» HEOOXOTUMO CBSI3BIBATH C MECTOM €ro 3apoxzaeHus. [Toatomy
YMEHHE MPaBUIBHO OMPEACIATH MECTa 3apOXKACHHUS TEPMHUUESCKUX MIOTOKOB MO3BOJISET C YCIIEXOM OTHICKHBATh
nocneHue. Botr Hanbomnee XxapakTepHble MecTa 00pa30BaHHs BOCXOSIIUX TEPMHUUECKUX MIOTOKOB. OCBEIICHHbIC
COJTHIIEM CKIIOHBI OBPAroB, BO3BBIIICHHOCTH XOIIMHUCTOW MECTHOCTH, KOHTPACTHAS TOJCTUIIAONIAS TOBEPXHOCTh
(mamrHs — Jec U T. 11.), @ B CYXYIO aHTUIUKIIOHATBHYIO MOr0/1y — Jieca, MOHMbI HeOOMbIINX PEK U IPYyrue
Hanbosee yBIa)XHEHHBIE MecTa. beneckle maTHa Ha oHe romy6oro Heba, 0COOSHHO MPH MOJIETe IPOTHB CONHIIA,
TaKKe TOBOPSIT O HATMYMH TEPMHUYECKHUX MOTOKOB. JTO HE YTO HHOE, KAK B3BEIICHHBIC YACTHIIBI MBLTH H
MPOAYKTOB CTOPaHHUs, MOMHATHIE C 36MJIM BOCXO/IAIIMM MOTOKOM Ha BEPUIMHY «TepMHuKa». MHOTa B BO3ayXxe
MOMAAOTCS U OoNee KPYMHbBIC TIPEIMEThI: OOPBIBKH ra3er, Mycop, KyKypy3HbIe JHUCThsI. HacTo MOXKHO BCTPETUTh
OTHUIL TapuTeneil u OYyKBaIbHO «Tydu» 6abouek, KOMapoB M IPYTHX HACCKOMBIX, 3aHECEHHBIX BOCXOISIIUM
MOTOKOM Ha OOJIBIIYIO BBICOTY. B cyXue u xapKue JHU MOBCEMECTHO HAOIIOA0TCS CBOeOOpa3HbIe MaleHbKHE
CMepYH — TBUICBbIC BUXPH. Bce 3TH NPUMEThI IOMOTAI0T [IAHEPHCTaM OPHEHTUPOBATHLCS TIPH TIOUCKE
BOCXO/IAIINX IOTOKOB, TIO3BOJISIFOT MPOJIETATh B YHCTOM HeOe COTHH KHUIIOMETPOB.

JIuure 06GHAPYXKHUTH BOCXOJIALINI MOTOK HEMOCTATOUHO ISl YCIEIIHOTO Habopa BbicoThl HeoOXxoaumo HailTu
€ro LEHTP ¥ HAOUPATh BBICOTY, BBIMONHSIS CIIUPAITb, B MECTE HAUOOINBIIETO MOIbEMA IO BAPUOMETPY.
Heo6xoaumMo uMeTh B BUIY, YTO BAPHOMETP Oe3 KOMIICHCATOPa MPAaBUIIbHO MTOKA3hIBAET CKOPOIIOIbEMHOCTh
IUIaHepa B TOTOKE TOJBKO MPH MOCTOSHHON CKOPOCTH B CITHUPAJIH, BBIMONHIEMOH KoopauHupoBanue (6e3
cKonbxenust). Ecimu, 00HApy»KHB BOCXOMSAIINIA TOTOK UK BBIOMHSAS. HAO0P BBICOTHI, CKOPOCTh B HEM YMEHBIIIUTB,
TO BApHOMETP MOKAKET JIOKHOE 3HAUCHHE HAOOpa BBICOTHI
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Ha puc. 28 cxematnyecku n300paxKeH MPaBIIBHBIN BXOJI ITTAHEPA B BOCXOISIIIH ITOTOK M ITOCTETYFOIIUHA
HAOOpP B HEM BBICOTHI. BBIMTOIHEHME CITUPAM B IJAHHOM Cydae HauMHaeTcs npu ycroiuuBoM (1 m/c) mokazanuu
mojybeMa 1o BapuoMetrpy. [Ipu 3ToM HEOOXOAUMBI KPEH U CKOPOCTh, 00ECIICUUBAIOIINE HAUOOTBITYIO
CKOPOTIOILEMHOCTh. Tak, B TAHHOM MpPUMEPE BBITOTHEHUE CIIUPATH ¢ MEHBITUM KPESHOM FIJTH Ha TIOBBIIICHHON
CKOpPOCTH TPUBENET K TOMY, YTO IUIaHEep OYIET BHIIONHATEL crupaiu ¢ quamerpoM oonee 110—120 M, 1. €. B
00JTacTH ¢ MEHBITUMH BOCXOJIIIIAMU TIOTOKAMH FITH BOOOIIE BHE MX JICHCTBUA. ECiu e CKOpOCTh MEHBIIIE WA
KpeH OOJbIIe ONTUMAJBHBIX IS TAHHOTO MOTOKA, TO IUTAHEP MOXKET COPBATHCS B IITOMOP M YMEHBIIIUTCS €T0
CKOPOTIOIEEMHOCTD B ITOTOKE.

3HAYUTEIBHOE YBEITUUCHUE KPEHA YBEITUYUBACT COOCTBEHHOE CHI)KCHHUE IDTAHEPa. A B UTOIE 3TO YMEHBINACT
€ro CKOPOITOBEMHOCTD B IIOTOKE M BBI3BIBACT HEMPHUATHBIC OIIYIICHHUS OT JUTUTCIBHOTO ICHCTBHS NIEPErpy30K Ha
cripaid. OOBIYHO TOCIIE TIEPBOTO BUTKA MOSIBIIETCS HEOOXOUMOCTh ITOAMIPABHUTE TOJIOKEHHUE TITaAHEpa
OTHOCHTEITFHO IIEHTPA BOCXOJIAIIETO MOTOKA. JTO BUIHO IO MOKA3aHUSIM BapHOMETPa, (PUKCUP YIOIIETO
YMEHBIIICHUE CKOPOIOThEMHOCTH Ha ONPEEIICHHOM y9acTKe Crupaii. [IOTOK IIEHTpUPYETCS BRITATUBAHUEM
OIMUPAJTH K MPEIIoiIaracMoMy IIEHTPY BOCXOJIAIICTO MOTOKA. HaunHATh BRITATUBATH CITUPAJh HAIO0, KOTJa OCh
IUTAHEpa COCTABIISACT C HANPaBJICHUEM ITojieTa yroi, onm3kuid k 90°, a 3akaHYMBaTh IPU MAKCHUMATBHON
CKOPOMOABEMHOCTH, HAOIIOAaEMO# 10 BapUOMETPY (C yIETOM €ro 3ana3/ibIBaHus).
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Bech mpotiece, KOTOPBI MBI HE OMHCBIBaEM MOAPOOHO (OH MOHATEH HA pHc. 29,6), MOBTOPSIETCS 10
YCTaHOBJIEHHS CKOPOIIOABEMHOCTH B MPOJIOJIKEHUE BCETO BUTKA CITUPATIH.

[1epBBIii BUTOK B HOBOM BOCXOJSIIEM HOTOKE CIIEAYET BBITIOJIHATH IO BO3MOXKHOCTH C OOJBIINM PaHyCOM.
OTO0 NMO3BOJIUT BBISICHUTH CTPYKTYPY M XapaKTep MOTOKA. 3aTeM, KaK y)Ke TOBOPHUIIOCH, YTOJI KPEHA U CKOPOCTh
TUIaHepa MoAOHPAIOTCS B 3aBUCHMOCTH OT XapaKTepa BOCXOIAIIET 0 ITOTOKA M JIETHBIX XapaKTepHCTHK TUIaHepa.
Hamnpumep, y3Kkue u cuiibHbIE BOCXOASIINE TIOTOKH TPEOYIOT OOIBIINX KPEHOB IS TTOYIE€HHUsI MAJIOT0 pajnyca
CIHPAJIH, XOTS 3TO M YBEIUYUT COOCTBEHHOE CHIDKEHHE TUIaHEPa U YCIOKHUT TEXHUKY MUJIOTHpOBaHus. Poct
CKOPOCTHU CHWKEHHS TYT C U30BITKOM KOMIIEHCHPYETCS HCIIOJIb30BaHUEM MaKCUMAaJIbHBIX BEPTUKAIBHBIX
CKOpPOCTEH BOCXOAIIET0 MOTOKA. Y MEHBIIUT PAJUYC CIIUPATIH MOXKHO, IPUMEHAS MEXaHU3aIHIO Kpblia
(3akpbuiKoB). Ecniu oHM €CTh, TO MX HEOOXOAUMO BBITYCTUTH TIPH BBOJIC B CIIUPAITh U HE 3a0bITh YOPaTh NpH
BBIBOJIE U3 HEE.

Ha nerkom MaHeBpeHHOM IUTIaHEpE, BBHIMONHASA CIIUPAJIU, MOXKHO B OJTHUX M T€X XK€ YCIOBUAX CO3/1aBaTh
MEHBIINE KPEHBI, YeM Ha CKOPOCTHOM, HO MEHEee MaHEBPEHHOM armapare. BeiOupast Ha crimpaiiy CKOpOCTh,
HEOOXOMMO YUUTHIBATh TAKXKE CTENEHb TYPOYJIEHTHOCTH BOCXO/SIIEro MoToka. Eciu TypOyneHTHOCTh BelHKa,
ClielyeT BbIICPKUBATH CKOPOCTh Ha 5—10 kM/4 Gosbliie HOPMaTbHOH CKOPOCTH Ha crimpanu. Tak nerye
yAepKaTh IJIaHep B LIEHTPE NOTOKa. B BeTpeHyro Morofy npy NapeHuy CleAyeT IOMHUTb, YTO IJIaHEp NMpU
HaOope BBICOTHI BCErJa CHOCHUTCSI IO BETpY OOJIbIlle, YeM BOCXO/SIINH ITOTOK, BBUIY MEHBIIIECH
CKOPONOABEMHOCTH M3-3a COOCTBEHHOI'O CHW)KEHUS TUTaHepa. [IpiurHa B TOM, YTO MPU OIMHAKOBOM JIEHCTBHU
BETpa BOCXOJIALIHIA IIOTOK BBEPX JBIKETCS 10| OOMBIIMM YIJIOM K FOPH30HTY, 4eM miaHep (cM. puc. 30).
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PykoBOJICTBYsICh MOKAa3aHUSIMUA BapUOMETPA, IIAHEPUCT OCTOPO’KHO, HEMHOT'O M3MEHSISI KPEeH, JOJDKEH
BBITSATUBATH CIIMPaJb NPOTHB BETPA, TAKMM 00pa3oM Bce BpPEMs OCTABasICh B IIOTOKE.

B pexxnme Habopa BBICOTHI ITOJIE3HO HAOIIONATH 3a IPYTHMH 'TIIIaHEpaMH, HAOMPAIOIIMMH BBICOTY B 3TOM K€
MoToKe. JlenaroT 3To He TOJNBKO IS TOr0, YTOOB! M30€KaTh CTOIKHOBEHHSI, HO U YTOOBI HAYYUTHCS OIPEIEISATH
(o MX MOBEMY U CHIKEHHIO OTHOCHTEIBHO BAIIETO MUIAHEPa), B KAKOH CTOPOHE M YACTH CIIUPAITTH «ICPIKUT
Jydiie, a rjae xyxe. Eciu Banr miianep B CpaBHEHHH € IPYTUM TTOJHAMAETCS, TO B 3TOH YaCTH CIIUPANIU TTOIbEM



OoJIblie. 3HAYUT, BBIMONHSIS CICAYIONIMI BUTOK, HAJIO CIIETKA BBITSHYTh B TY CTOPOHY U 3aHSTh MECTO B LICHTPE
MOTOKA. YBEITUUYCHHE CPEIHEH CKOPOMOIbEMHOCTH IIAHEPa B BOCXO/SIINX MTOTOKAX BENET K POCTY
HAMBBITOJIHEHIIICH CKOPOCTH Mepexo/ia MeXy BOCXOSIIIMMH MOTOKAMH U, KaK PE3yJIbTaT, MOBBIIICHHIO CpeHEH
CKOPOCTH ToJieTa Mo Mapuipyty. O4eBH/IHO, B KaXKIOM BOCXOJISIIEM TIOTOKE MOITOMY CIEAYET CTPEMHUTHCS K
CKOPOCTH KaK MOKHO Gonblneid. [{enecooOpa3Ho BO3MOXKHO pexKe UCIONB30BATh CIa0ble BOCXO/AIINE IIOTOKH, a
uckath Oojee CUIIbHBIE.

Bce 3T cooOpaxeHHs BBIHYXK/IAIOT IaHEPUCTA TIIATENbHO [EHTPUPOBATh KX BOCXO/IALIN MOTOK, a
TaK)Ke OTKA3bIBATHCS OT CIAOCIOMINX HHOTIA B BEPXHEH YaCTH BOCXO/SIIMX TOTOKOB. B MOMOOHBIX ciydasx He
clieyeT HabupaTh MaKCHMAIIbHYIO BBICOTY. BBIMONHATE HAOOP HAJO JI0 TEX MOp, MOKa CKOPOMOIbEMHOCTD HE
CTaHET HIKE HEKOTOPOTO CPEAHEro B ATOT JeHb 3HaueHus (Hanpumep, 3 m/c). Takum criocodom, 3a cuer
YBEJHYCHHUSI PUCKA, YMEHBLICHHEM BBICOTHI TTOJIETA JJOCTHIAETCsl OONbINAst CPEHSS CKOPOCTh [0 MapIIPYTY.

WHorna st 6oee TOYHOTO ONPEACICHUS CPEIHENH CKOPOIOIbEMHOCTH ITaHEPa B BOCXOIAIIEM MTOTOKE
MOJTB3YIOTCS CEKYHIOMEPOM. BBIUKCITUB CPETHIO BEPTUKATIBHYIO CKOPOCTh HAOOpa BBICOTHI (JIe/ICHUE BETHYUHbI
HaOpaHHOM BBICOTHI HA 3aTPAYCHHOE ISl TOrO BPEMs), YCTAHABIUBAEM MPOTUB 3TOTO 3HAYEHHUS HA BAPUOMETPE
3a4epUYeHHBII TPEYTrONbHUK KPYrOBOro KalbKynsiTopa. HaunHaeM mepesnier mo BBIOpaHHOMY MapLipyTy,
HCTIONB3Ysl CKOPOCTH, MONYYEHHBIE MO KaNbKyISITOPY. MI3MEeHeHne CpeTHUX BEPTUKABHBIX CKOPOCTEH B TeUCHUE
JIETHOTO JTHS JIOJDKHBI COOTBETCTBEHHO KOPPEKTUPOBATHCS TNIAHEPUCTOM MEPEMEHOI MOT0KEHHS KaTbKYISATOPA.
[Monmp3ysach KaNBKYISATOPOM, CKOPOCTH IUIAHEPA M3MEHSEM IIABHBIM JIBHKCHHEM PYUKH YIpaBJICHHUs (MCKITIOUast
ciy4dail mpoyieTa CHIFHOTO HUCXOSIIETO HIM BOCXOJISIIETO MIOTOKA, KOTId YBETUUUTh HIIH YMEHBIIUTH CKOPOCTh
HaJ0 6oJiee YIHEPTUYHO).

U3 Teopun mapeHuUsi H3BECTHO, YTO YCTAHABIMBATH KATBKYJIATOP HEOOXOAUMO B 3aBUCHMOCTHU OT
CKOpPOIOIbeMHOCTH IUIAHEpa B MOTOKE, K KOTOPOMY JISTUT CIOPTCMEH (OHA 3aBEZIOMO HEM3BeCTHA). BHauane
MO3TOMY MBI 3aMEHSIEM €€ TIPE/IIICCTBYIOIICH Cpe/IHEH CKOPOMOABEMHOCTHIO JAHS. 3aTeM, B 3aBUCHMOCTH OT
MeTe000CTaHOBKH, BHOCHM IIOMPABKH B MOJIOXKEHUE KAITBKYIATOPA. Pe3ynbTaThl HAOMIOACHHS 32 00JIaKaAMH 4acTO
JIAFOT MOBOJI OL[CHUBATh UX C TOYKH 3PEHUS BOCXOJSIIIUX TTOTOKOB MO/ HUMH.

Hanpumep, ciopTcMeH HanpaBuIl CBOH MIIaHep Moj 00JIaKo, SBHO 0oJiee MOIIHOE, YeM TO, MO KOTOPBIM OH
TOJIEKO 4TO HAOUpas BbICOTY. KalbKyIsITOp CliefyeT NOCTaBUTh B MOJIOKEHUE 0XKUAAEMOr0 MOJl HUM Oolee
CHJIBHOT'O MOTOKA. B Mom00HOM 1 MHOTHX APYTHX CHTYAIUSX MPHXOATCS OMHPATHCS TONBKO Ha COOCTBEHHBIH
onbIT. HUKaKUX TOYHBIX KPUTEPHUEB, KOTOPBIMH MOXXHO OBLIO OBl pYKOBOACTBOBATHCS, TYT HEeT. OUeHb MONE3HO
'ObIBaeT 3/1eCh 3HAHNE METEOPOJIOT HH.

Ciy4aeTcsi, B KOHIIE MapIIpyTa JJM0O B 00JIACTH, TUIICHHONH TEPMUIECKHUX MOTOKOB, HEOOXOJMMO JIETETh HA
HaMBBITOJIHEHIIEH ckopocTH. [lelicTByeM Tak. Y cTaHaBIHBaeM KalbKyasTop Ha O U MpH MITUIIC BBIACPKUBAEM IO
HEMY MOJy4eHHbIE CKOPOCTH. ECu TeTnM MpoTHB BeTpa — yBEIUYMBAEM UX HA MOJIOBUHY 3HAUYCHHS BCTPEUHOI
cocTaBIIsIrOLIEH CKOpOCTH BeTpa (ompenessercs oHa Ha ria3). Hanpumep, KanbKyIaTop MOKa3bIBAET, YTO
Heobxomma ckopocth 120 km/4, a BcTpedHast coctapisiromnas setpa — 5 m/c (18 km/4). [Tpudasum k 120
MOJIOBUHY BCTPEUHO# cocTaBisttonieit Betpa (9 km/4). 3Haunt, 129 km/u — cKOpPOCTh, KOTOPYIO HAJIO YCTAHOBUTb.
[1pu momyTHOM BETpe MOXKHO MOIHOCTHIO PEHEOPEUb €ro BIUSHUEM, TaK KAK MBI 3HAEM, YTO OHO CPABHHUTEIHHO
MaJio.

Takum 00pa3oM, C TEXHHIECKOH TOUKHU 3PEHHS TIEpPeIieT BBIMOIHACTCS MPABUIBHO, €CIIH ITAHEPUCT yMEET
HAaXOJUTh HAMBBITOHEH e aTMOC(hEpHBIC YCIOBHS, a IPU BEIOOpE PeKUMA TIepelieTa — HCIOIb30BaTh
a’pOIMHAMUYCCKUE CBOICTBA ITaHepa. B TakTHKe Ty jke poJib UrpaeT 3HAHHE METEOP OJIOTHH.

MHEPEJIETBI 10 3AMKHYTbBIM MAPIIPYTAM U B OJJHOM HAIIPABJIEHUA

W3 MHOXecTBa BO3MOXKHBIX BaApUaHTOB MapIIPyTHBIX MapsIIUX IT0JIETOB LeIeco00pa3Ho moJapooHee
paccMOTpETh JIUIIb JIBa — B OJHOM HAIpaBJICHUU M 3aMKHYThIe MapIlupyTHbIe. Bce ocTanbHble, B CMBICIE
TaKTHKH, JIUIIH COYETAIOT X B ceOe OHOBpeMeHHO. J{JIs KaXKJ0i U3 3TUX ABYX IPYII XapaKTePHBI
OIpe/IeNICHHbIC METEOPOIOTHYECKHE YCI0BHs. [1JIsl ONIETOB B OIHOM HAIpaBJICHUH (OTKpBITAs AANTBHOCTD U
JIATIbHOCTh 10 HAMEYEHHOI'O MMyHKTa) CHJIBHBIA BeTep, €CIM MapUIPYT BHIOpPaH B €r0 HAMPABJICHUH, TIOMOTaeT
JIOCTHYb OOJIBIINX CPETHUX ITyTEBBIX CKOPOCTEH, a 3TO B CBOIO OYEPE/Ib YBEINYNBAET BO3MOXKHYIO JTAILHOCTh
niepenera. /1yt HOIETOB MO 3aMKHYTHIM MapIipyraMm HauOosee OJIarompusiTHEI POTUBOIIONOKHBIE YCIOBUS, UMEs
B BUJIy KOHEUHYIO 1IeJIb — YBEJIMUYEHUE CPEAHEH CKopocTH nepeneTa. JlocTHdb 5TO BO3MOXKHO KakK pa3 npu
OTCYTCTBHUH BETpa.

J1y1s1 BBITIOJTHEHUSI TTOJIeTa Ha OTKPBITYIO TAIBHOCTD WIIH B LIETIb OTHOT'O CHIILHOTO BETpa HEOCTaTOYHO.
Heobxonnm Takke IPUTOK XOJMOJHBIX MAacC Ha TEIUIYIO IMOJCTHIAIONIYIO TOBEPXHOCTh. JTO CO3/1aeT YCIOBHS IS
WHTEHCUBHOT'O TEIIIOO0MEHa «3eMJIsi — BO3ZYX», YTO B CBOIO OYepe/b IIPUBOJUT K TOMY XKeIaeMoMy
pacIIpe/ieIeHIIO TEMIIEPATyphI C BEICOTOH, KOTOPOE «OJIaronpusiTCTBYeT BOSHUKHOBEHHIO U CYIIIECTBOBAHHIO
BEPTUKAJILHBIX TEPMUUECKUX MOTOKOB. BBIcTpoe mepemernenne XonoJHOi BO3IyIITHOW MacChl CIIOCOOCTBYET
TOA/IEP )KaHHUIO 3HAYNTEIBHON Pa3HOCTH TEMIIEPATYp MEXKITY BO3AYXOM H MOACTHIAIONIEH TTOBEPXHOCTEHIO.
Tepmuueckue (MOTOKH, 00pa30BaHHBIE TAKMM 00pa3oM, UMEHYIOTCS IOTOKAMH XOJIOIHON aJIBEKIIHH.

[orona Takoro Thna oOBIYHO YCTaHABIMBAETCS HEIIOCPEICTBEHHO ITOCIIE IIPOX0/Ia XOIOAHOTrO (ppoHTa U
(poHTa X0NOJHOM OKKIF031H. [ToeT MOXKHO BBINOJIHATE U B THUTY TPEOHS BIOJb €r0 OCH, €CITH MTPOTSHKEHHOCTh



ero obecreynBaeT HEOOXOANMOE paccTosHUEe. BpeMs BblleTa HaI0 Tak ITAHUPOBATh, YTOOBI HE JOTHATH B
TeueHue nouera GppoHT. Kpome Toro, ycnosus, BO3HUKAIOIIUE HEMOCPEACTBEHHO MOCIE IPOX0Ja XOI0IHOIO
(poHTa MM QpOHTA XOJIOAHON OKKIIIO3UH, HE Beera ObIBaIOT OnaronpusitHele. Huskast Temiieparypa, BbICOKast
BJI&KHOCTh M HEYCTOHYMBOCTH BO3/AYLIHOW MacChl IPUBOJISIT 324acTyl0 K HU3KOH KPOMKE 00JIaKOB 1

Jiecsi THOAIUTEHOM 00IaYHOCTH. DTO MPETSTCTBYET MPOrpeBY 3eMHOM MOBEPXHOCTH COJHIIEM U YCIIOXKHSET TIOJIET B
LIETIOM.

Huorna nenecoodpasHee ocae KOHCYIbTAUE HA METEOCTAHIIMH [IEPEHECTU B3JIET Ha CIEAYIOIU 1eHb.
OpHako HE0OXOUMO 3HATh U TaKyI0 3aKOHOMEpHOCTh. C yBEITMUEHNEM MPOJODKUTENLHOCTH TIPEOBIBAHUS
XOJIOJIHBIX MacC HaJ JaHHBIM PaiOHOM Pa3sHOCTh TEMITEPATYpP MEKIY BO3LyXOM M HOJICTHIIAIONIEH TOBEPXHOCTHIO
yMeHbIIaercs, a Berep cnabdeet. C Apyroi CTOPOHBI, YBEIUYUBACTCS HHTEHCUBHOCTD BOCXO/ISIIMX MOTOKOB (32
cuer HepaBHOMepHOro [IporpeBa 3eMHOM MOBEPXHOCTH, @ POCT TEMIEPATYPbI 3HAYUTEIHHO MTOBBIIIAET HIKHIOKO
KPOMKY Ky4eBOH 00JIa4HOCTH. B 3aBHCMOCTH OT CKOPOCTH JIBMKEHHUS (PPOHTA U €r0 aKTHBHOCTH B3JIET
pEeKOMEeHyeTcsl Ha3HauaTh He paHblie, yeM yepe3 10—24 v mocie ero .npoxona. YXOIUTh IIPH 3TOM MO
MapuIpyTy CJIEAyeT KaK MO>KHO paHblile, HO TOJIBKO €CJI €CTh YCTONYUBBIE BOCXOASAIINE IIOTOKH ISl JAHHOTO
Tuna mwiadepa. Eciau noroku cnadbl ¥ KpoMKa 00J1aKOB HU3Ka, JIETETh HaJJ0 OCTOPOXKHO, He crema. Korga
YCIIOBUSI YAYUIIArOTCsl, TEMII CIEAYET YBEINYNBATh 10 ONTUMAJIBHBIX PEKHMOB ITOJIETA.

[Tpn moTokax XoNOTHOHN aJBEKIMH XapaKTepHO 00pa30BaHKe IUIOTHBIX I'Psijl Ky4eBbIX 001akoB. [Ipu cuipHOM
BETPE OCH TEPMHUUECKUX BOCXOASAIINX TOTOKOB HAKJIOHSIOTCS W IIPHOIMKAIOTCS K TOPU3OHTAIBHBIM. OTIEIbHBIN
oYar TepPMHKOB MOXET 00pa30BaTh 00JIAUHYIO TIPSy 3HAUUTENbHOW JUTMHBL. Hanpumep, npu ckopocti 36 kM/4 u
TIPOJOJDKUTENBHOCTH JKM3HH ovara 15 MuH obaynas rpsiga oyaer anuHoi okono 10 kM. Yyer takux ¢hakTopos,
KaK CKOPOCTb IepPEMENICHHsI XOJIOIHBIX BO3AYIIHBIX MAcc, MX TEMIIepaTypa, OTHOCUTEIIbHAS BIAYKHOCTD U
YPOBEHb KOHJICHCAIINH, JAET BO3MOXXHOCTbH OIPEEIUTh OCHOBHBIE XapaKTEPUCTHKH O0JIAUHBIX TSI,

Tax Ha3pIBaeMoOe «IBIKEHHUE JeTb(QUHOM» — TEXHHKa MOJIETa, OOBIYHO JIAIOIIasi HAaWIy4IIne pe3ynbTaThl TPU
niepesieTax moj o0JauHON IPsIoH, T. €. HaOOp BBICOTHI C IUIABHBIM OTKJIOHEHHEM PYUKH «HA ce0s» B BOCXOJISIIEM
MIOTOKE, JIOCTKEHUE ONTHUMAIBHOM CKOPOCTH 1O KaJbKYIISITOPY M 3aTeM IUTaHWpOBaHUE BHU3 Oe3 crimpainei. s
TIPSIMOJIMHEWHOT O T10J1eTa 0e3 crimpaseil BayKHOe 3HaUSeHNE UMEET OTHOIIEHHE AMaMeTpa TEPMUKOB K PACCTOSTHHIO
mexny aumu D/L (puc. 31).
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Pre. 81 Crema patnpegeleris DOCXOAANL H THCKQLAOHE nGTaKOR
BOMYEL Bag rpsLof

DTO OTHOIIEHUE PACTET C BEICOTON M HEITOCPEACTBEHHO MO IPSA0H MOXKET CTaTh OECKOHEYHO OONBIINM, TaK
kak L npeBparutcs B 0. Ecnu moner nox rpsiioi HaunHaeTcst BOJIN3M OCHOBaHMS 00JIaKOB, TJIAHEPUCT HE MMEET
BbIOOpa B TaKTHUYECKOM Tu1aHe. OH MOXKET TOJIBKO HCITOIb30BATh BCTPEYAIOIIHECS BOCXOISAIINE IIOTOKH IS
YBEJTMYEHUS CBOEH ITyTEBOH CKOPOCTH U TIOIEPXKAaHUS TOCTOSHHOM BBICOTHI 1oJyieTa. Eciu ke rmoser HaunHaeTcs
Ha BeicoTe, Harmpumep, 0,5 h (h —BbIcoTa OcHOBaHUs 00JaKOB), Y HET'O MHOXKECTBO BAPHAHTOB KIPEOIOICHHS
Tpaccsl moj rpsinoil. Hanbonee nuatepecHsl Tpu Bapuanta (puc. 32).
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Pre. 32 BosvomHae BapHaiTe TOTETd DIsHePd HaZ Tpaacl

Bapmuanr 1

[TnanepucT nCTIONB3yeT OIMH U3 TIEPBBIX TEPMUKOB IPsi/IbI 11t HAOOpa BEICOTHI B crivipaiid. OH NpoJoiKaeT
MOJIET Ha MAKCHMAJIbHO BO3MOYKHOM CKOPOCTH 6e3 MOTEePH BBICOTHI M MIOKUACT TPsily Ha BeicoTe mpumepHo 0,9 ft.
Ocraguirecs 0,1 h Heo6X0AUMBI TS YIydIIeHHUs] BUTUMOCTH (yBETHUYCHUS CeKTOpa 0030pa). B TakTHUeckoM
OTHOILIEHHUH ITO MIOMOTaeT TOUHO BECTH IIAHEP MOJ IPSION B 30HE MAKCUMAJIBHBIX BOCXOJSIINX TOTOKOB U
CJIeIMTD 32 00CTAaHOBKOH BIiepe/u 1o Mapuipyty. Kpome Toro, Bo n3dexaHnune CTOJIKHOBEHUS C IPYTUMHU
IUIaHepaMH U CIy4alHOro BXoza B o0Jlaka, 3TOT 3aac KpaiiHe Heo0XO0JUM.
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F — cHekla KO SLAARE0N Tak -I'EIHI"I'I'di‘-' Hi K2pOTHSWM  OUpcske OG.nal
ven rpEEe, 6 — S- sBfsanie KanchEp
Bapmuanr 2
CHOpTCMEH JIETUT TOJ TPSAION «Ieb(GUHOM» Ha HAUBBITOAHEHIIIeH A1 3TOro ciy4as ckopoctd. OH HabupaeT
BBICOTY TaKkxke U S-o0pa3HbiM MaHeBpoM (puc. 33,6) 6e3 crupaeii u Toxe ocTaBisieT rpsay Ha Beicote 10 0,9 h.

Bapunant 3
[TnanepucT AETUT TOA TPSIION Ha TIOBBIIIEHHOW CKOPOCTH, MOAEP KNUBAs MOCTOSHHYIO BBICOTY. B KOHIIE
TPsIIbI OH MOMONHSET BBICOTY B BocxosiieM motoke 70 0,9 h.

Ha Bb100p 0HOT0 M3 TpEX BapHaHTOB BIUSIOT OCOOEHHOCTH IIaHEpa, CPEAHSS CHIIa BOCXOASAIINX TOTOKOB
JIHSI, BBICOTA HIDKHEH KPOMKH 00JIaKOB, HalpaBiieHue 00JIauHOM I'PSIbI 10 OTHOLIEHHIO K KypCy 'Tiepernera,
MIPOTSDKEHHOCTH TPS/Ib, CTETIEHb Pa3BUTHS 00JIAKOB, OJKUIaeMast CKOPOITObeMHOCTh 1o HUMH. B 1-m n 3-M
ciTydasix He0OXOJMMBI JIOTIOJTHUTENBHbIE AOIyleHus. B 1-M mianepucT npearonaraer, 4To HauIyqIime
BOCXO/ISIIIME ITOTOKH €CTh B HAYaJIE TPS/Ibl M OHM JIydIlIe MOTOKU 1Hs. B 3-M ke momyckaer, uto Haubosee
CHJIbHBIE TIOTOKH JIOJDKHBI OBITH B KOHIIE Tpsibl. Hanboee npaBusieH 2-if BapuaHT, MOCKOJIBKY BCe
TIPE/NOI0KEHHUST OTHOCHTENIFHO TEPMHUUECKHUX ITOTOKOB OCHOBAHBI, KaK IPaBUIIO, TOJILKO Ha JIOTa/IKax, Ha
MIPaKTHKE OHU 3HAYUTEIHHO U3MEHSIOTCS.

[Moner «aenb(GpUHOM» YACTHIHO BO3MOXKEH U TIPH BBHITIOMTHEHUH 3aMKHYTHIX MepeeToB (Ha OTACTbHBIX
otpeskax). ['psmoobpasyrolire mpoIeccl MOr'yT ObITh U IPU Ge3BeTpHu. braronpusTHbIE YCIOBHS Ui 3TOTO
OBIBAafOT B TOPUCTONW MECTHOCTH BJIOJIb XPEOTOB M JOJIHMH, Ha TpaHuIe FOPYO-TOJMHHON IUPKYIISIMY, Ha pPaBHUHAX
BJIOJIb PEK, OITyIIKax OOJBIIHX JIECOB, Oeperax o3ep, KpoMKax Mopckoro opusza. Kaxnoe o6ako npu 3ToM TUIe
rps1000pa3oBaHus IMEET CBOM MCTOYHMK BEPTHKAJIBHOTO IBMKeHMs. ClieoBaTeIbHO, Iepenal BepTHKAIbHBIX
CKOpOCTEH B JTAHHOM CJIydae 3HAUYNTENbHO OOJIbIIE, YeM ITOJI TPsII0i, 00pa30BaHHONW OJJTHUM OYaroM «TepPMHUKOB»
oz aerictBueM Berpa. Kpome Toro, TMHEHHOCTH TaKKX TSI MOXKET CYIIECTBEHHO HAPYIIATHCS.

Ha coBpemeHHOM ypOBHE pa3BHUTHS IUTAHEPHON TEXHUKH CHIBHBIA BETEp HE MPETSTCTBYET BHITOIHEHUIO
TIOJIETOB 110 3aMKHYTBIM MapupyTaM. JJoCTUTHYyTas IpH 3TOM ITyTeBasi CKOPOCTh MOXKET OBITh JOCTATOYHO
BBICOKOM. He mocineHioro posb B 3TOM HrpaeTt nporiecc rpsjpoodpasoBanus. Mcnons3oBanue, XoTs Obl YaCTUYHOE,



00JIAaYHBIX TPS/T HA OTAENBHBIX Y4aCTKax 3aMKHYTOI'O MapIIpyTa, 0COOEHHO MOJIET «IeTb(HHOM> MIPOTHUB
CHJILHOT'O BETpa, KII03BOJISIET JJOCTUTHYTH B IEJIOM 110 MapUIpYTy AOBOJBHO BBICOKHX cKopocTell. Ha puc. 33
CXEMaTHUYECKH N300pakeH MOJIET «Ieb(HUHOM» Ha KOPOTKOM OTpe3Ke 00JIauHOM Ipsiibl. BBICTPO M paBUIIBHO
OLIEHUTH CKOPOCTh BOCXO/ISIIIIET0 MMOTOKA M MECTOHAXOYK/IEHHE €T0 IIEHTPa MOXKHO, €CIIH MO IEPBBIM 00JIaKOM
TPpsi/IBI BEITIOHUTE S-00pa3Hblid MaHeBp. ClieniaB YeTBEPTh STO0 MaHEBPa, IIIAHEPUCT MOXKET YK€ CYJIUTDh O CHJIE
TIOTOKA M MOJIOKEHHH €r0 IEHTPa. A 3TO MMO3BOJISIET PEIIUTD, CJIETYET JIH BIIIOIHUTH 37IeCh HECKOIBKO CIIMpajien
WIIN, HE 3aJIep)KUBasICh, JIETETh Aanblie. [loner «aenb(GuHOM» JaeT MIaHEPHUCTY OIPEeeTIeHHYIO CBOOOTy
nericTBuid. Ho as1st 3TOro Hy KHBI IUTaHep JOCTATOYHO BBICOKOTO a3pOANHAMUYECKOT0 Ka4eCTBa U ITOIX OJISIIHIE
TepMHUYECKHE YCIOBUS (IO TPsI0H OTHOIICHUE —IOJKHO OBITh BEJHKO).

O4YeBHIHO, YTO TIPU 3TOM CHJIA BOCXOJSIINX TTOTOKOB, HCOOXOMMAst IS TIOJIETa «IETb(HUHOM, MOXKET OBITh
Majoi. Mtak, moj 00aaqHoMi TpsA0i MOYTH BCETIAa €CTh YCIOBUS ISl TAKOTO MOJIETA.

CKOPOCTHBIE MapSIIHE MOJICTHI IT0 3aMKHYTHIM MapIIpyTaM OObEIUHSIOT, B OTJIMYHE OT MOJICTOB B OJTHOM
HATIPABJICHUH, PSJI TEXHUUCCKUX M TAKTUICCKUX AJIEMEHTOB, IOBOJIEHO CIIOKHBIX T10 BHITTOTHEHUIO.

B moserax Ha JanpHOCTB U B IIEJTb CTAPT, OTMETKA Ha KOHTPOJIBHOM ITOBOPOTHOM ITYHKTE, JTOJIET W (DUHHUIIT
MIPAKTUICCKH HE BBITIONHAIOTCS. Beb ISl HUX Ba)KHBI JIUIIB OTIICNKA IUTAHEpa HAJl HAYaIbHBIM KOHTPOJIBHBIM
nyHKToM (Ha BeicoTe He '6oee 1000 M) u 'mocanka, 1u6o B paguyce 1000 M OT HAMEUEHHOTO MTYHKTA, JIUOO
(oTKpBITast TATBHOCTB) BOOOIIE B JIFOOOM MECTEe 3eMHOIO iapa. B moserax e mo 3aMKHYTBIM MapLipyTam 3TH
9JIEMEHTHI HTPAIOT UHOT/IA PEIIAIONyI0 poib. VICKIIIoueHne cOCTaBIseT JINIIB TIOJIET 10 HAMEYEHHOT'O ITyHKTa C
BO3BpAIIIEHHEM K MECTY cTapTa (PUYEM CTapT B 3TOM CJIydae TOXE HE BBIMONHIETCS, (PUKCUPYETCSI JIHUIIH
otrenka He Bhimie 1000 M HaJy HAYaTLHBIM KOHTPOJIBHBIM ITYHKTOM MapHipyTa. Takoi MOJIET OI[CHUBACTCS KaK
PEKOPIHBIN 10 JambHOCTH. [[TaHepucTy He0OXOTMMO MPOHTH KOHTPOIHHO-IIOBOPOTHBIN MYHKT U MPOU3BECTU
MOCaJIKy B paiioHe oTienky (HadyalbHOro myHKTa Mapuipyra) B pamuyce 1000 m. Takoii moser, 0qHAKO, MOAXOAUT
JUTSI TPEHUPOBOK U COPEBHOBAHMIA, €CITH €r0 PACCMaTPHUBATh KaK 3aMKHYTHIN CKOPOCTHOM MapIIpyT.

B moserax mo 3aMKHYTBIM MapIIpyTaM JOCTHTHYTasI ITyTe€Basi CKOPOCTh OMPEACIIeTCS TIaBHBIM 00pa3oM
MTOJITOTOBKOM TUIAHEPUCTA U KAYECTBOM MAaTEPUABLHOM YacT, a He CHJION BETpa, KaK 3TO YacTo ObIBAET MPHU
MOJIETaX Ha OTKPBITYIO JATLHOCTH U B 1eb. CTapT — OJIMH W3 BAXKHEHITNX TAKTHICCKHUX 3JICMEHTOB CKOPOCTHOTO
mapsiero mojera. Mel He Oy/IeM pacCMaTPUBATh €ro. ITOT 3JIEMEHT, a TAK)KE BHIOTHEHUE (DUHUINA TIIATSITHFHO
0TpabaTHIBAIOTCS B COOTBETCTBUU C Y4EOHO-JICTHRIMU MporpamMmmamu. OOpaTiM BHUMAaHUE JIUIH HA TAKTHKY
cTapTa B 3aBUCUMOCTH OT CJIOKUBIIICHCS METEOPOJIOTHYECKOM 00CTaHOBKH. BEIOOp ONTHUMANILHOM CTapTOBOM
CHTYyalll — TIEPBOE YCJIOBHE NMPABMIILHOTO cTapTa. Ilocie TiarensHOro aHamu3a MeTeoAanHbIX U IPaKTHYECKOH
OIICHKH MX B TPEJICTAPTOBEINA MEPHUOJT TIOJIeTa HEOOXOMMO 3aHATH YIO0OHYIO MPEACTAPTOBYIO MO3HITUIO.
Habnromast 3a MeTe000CTaHOBKOIT 110 MapIIPyTY, HAJIO OXKHUIAThH YIOOHBIH I CTAPTa MOMEHT. Y JOOHBIN JIIs
9TOr0 MOMEHT — COOTBETCTBYIOIIEE PACIIOIOKEHNE KYIEBBIX 00JIAKOB C YUETOM CHJIBI M HalpaBJIeHUs! BETPa, a
TaK)Ke HHTCHCUBHOCTHY BOCXOJISAIINX TIOTOKOB IO HUMH. Eciu ke moroja 0e3001auyHa, MOMEHT 3TOT
OIPEICNISICTCSl BOSHUKHOBCHHUEM B HY’)KHOM HATIPABJICHUU 110 MAPIIPYTY MBUICBOIO BUXPS, MOSBICHUEM MTHII-
TIAPUTEIICH WM HAXOMAIIMMUCS B HA0OpE BBICOTHI IPYTUMU TutaHepamu. [lepe cTapToM, 4TOOBI BCE 3TO BUNETH U
aHAIM3UPOBATH, CIeAyeT HaxoauThes Ha Bbicore 1400—1500 M B crienuaibHO OTBEIEHHOM JUIS TOTO 30HE.
WHorna, 4To0bl YBEIHYHUTH CEKTOp 0030pa (puc. 34), BBITOAHO aKe CHUIUThCSA (€CIH BHICOTA 00JIAYHOCTH
1300—1400 m).

Puc. 34, 09 YOCNREHRR CERTORS BETHMUCIA IGIEA STA)TOM 1Lechio-
AUMG HAXOLETLCR TOT olJlEvhoeTeio Ha 1O0-wQ0) M Huke ¢ DUHOREHHA
Pasymeercsl, eciu MpeCTOUT MOJET IO MAapUIPYTY B O€3BETpHeE, C MOMYTHBIM HITH BCTPEYHBIM BETPOM,

HAIpPaBJICHHE ero MOCIe CTapPTa BEIOMPAETCs OJIMKE K JIMHUU MTYTH B COOTBETCTBUH C PACTIONOKEHHEM OOJIAKOB.
Jpyroe nemno, Koraa nepBblil 0TPE30K MapIIpyTa BHIMOIHAETCS ¢ OOKOBBIM BETPOM. 31eCh OOBIYHO U
JIOITyCKAIOTCS OMIMOKY B BEIOOpe HampasieHus. Hanpuwmep, yron Berpa 90°. CnioprecMmen, HaOmronas 3a
JBIKCHHEM O0JIAKOB, JKJIET, KOTJ[a OHHM OKa)XYTCS HA JIMHUHU MyTH. 3aTE€M OH CTapTyeT, 6epeT CTporo mo
MapIIpyTy HAMPABJICHUE, MTOJXOJUT IO HAMEUEHHOE 00JTaKO U HAUMHAET HAOOpP BBICOTHI, HE CUUTASICh C TEM,
YTO €r0 CHOCHUT BETPOM MEPIICHANUKYIISAPHO JIMHUK MYTH. 3aKOHYMB HAGOP BBICOTHI, CIOPTCMEH C YIHBICHHEM
3aMeyvaer, YTo ero IUTaHep OKAa3aJcs JANeKo OT MapIIpyTa, i BO3BPAILCHHE K JIMHUHU ITyTH OyIET MPOXOIUTH B



3HAYUTEBHON CTENEeHH NPOTUB BeTpa. HabpaHHO# BBICOTHI, KAK MPABUIIO, OKA3bIBAETCSA MAJOBATO IS
OCYIIECTBIICHHS 3TOTO MaHeBpa. B Takoit 00CTaHOBKE OH BBIHYK/ICH CHOBA 3aJIEPKUBATHCS [Tl HA0Opa BBICOTHI,
YBEJIMYHMBAsI TEM CAMbIM OTHOC U TEPSISL APArOleHHOE BPEMSI.

[IpaBuIIbHO BHIOPAHHAS CTAPTOBASI CUTYALIUSI TaKasl, KOT/la HAallPpaBJIeHHE T0JIeTa YUUTHIBAET OTHOC TUIAHEPA BO
BpeMst Habopa BbICOTHI (puc. 35).
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Pro. 33, DBufop HAOPADNEHHA OUACTA DGCAE CTAPT4 € yHerpd

fogouora BemA: 8- HEAPALMILIG; 6 — UQAENABED

Yo Mex Ty IpOIOIBHOMN OCBIO TUTAaHEpa U JIMHUECH 3aJaHHOTO ITYTH JIOJKCH OBITh TEM OOJIBIIIe, UeM OJIrnKe
yron Berpa kK 90 u 270° u 4eM OOoJIbIIIe ero CKOPOCTh. YTOJ YIPEKICHHS TAKXKE 3aBUCUT OT CHJIBI BOCXOJISIINX
TIOTOKOB U JIPYTHUX METEOPOJIOrMYEeCKUX (haKTOPOB, a TAK)KE OT JIETHBIX JaHHBIX IUIaHEPa. BONBIIMHCTBO pacueToB
JIETKO BBIMIOJIHSETCS TP IOMOIIM HAaBUTAIIMOHHOM JIMHEHKH I1aHeprcTa. VX pe3ynbrarhl, 0JJHaKO, BCETIa
CJIE/IYET COIOCTaBIISATh C METEOPOJIOrNIECKON CUTyalrei, a He MpUAep>KUBAThCS UX ciierno. Bropoe ycnoBue
TIPaBUIILHOT'O CTapTa — BHIOOp ero BpeMeHu. B Teuenue jHs ObIBae€T HECKOJIBKO YJJOOHBIX CTAPTOBBIX CHTYaIHH,
HO BCEr/a JIMIIb OJJHa-/IBE COOTBETCTBYIOT PACUETHOMY BPEMEHH BBINIOJIHEHUS YIIPaKHEHUS. 3HAs JUTHHY
MapuipyTa U MpaBUILHO OIIEHUB METEO/IaHHbIE, JIETKO IOJICUNTATh CPEIAHIOI0 CKOPOCTb, & CJIEOBATENbHO, 1
BpeMsl BCEro mnoieTa (Bce 3TO MPEANONOKUTENBHO, 63 yueTa OIMOOK B TEXHHUKE, TAKTUKE U ITPH YCIOBUH
BEPHOTO MPOTHO3a MOTOIbI).

Takum 06pa3oM, IS BEITTOTHEHHS MapUIPYTOB Pa3IMuHOM MPOTSHKEHHOCTH JTaKe TIPH OJJMHAKOBBIX
METEOYCIIOBHAX TpeOyeTcst pazHoe BpeMs. [Ipearnonaoknm, miaHep ¢ BBICOKUMHU a3pOIUHAMHUYECKUMH
XapaKTEepUCTUKaMH OJIeT 1o 3aMKHyToMy Mapuipyty B 100 kM BbimomHuT 32 1 9 v 3a 1 9 30 MuH, a Ha
3aMKHYTHIH MappyT B 750 kM yxe HeoOXonumo oT 7 10 9 4 mapsiiiero BpeMeHH. SICHO, B TIOCTIEJIHEM Clydyae
CTapT COBMAJIET C OJTHOM M3 NEPBBIX yAOOHBIX CTAPTOBBIX cuTyanuii. Korya ske pacueTHOe BpeMs BHIITOITHEHUS
YIpaXKHEHUs HE CIMIIKOM BEJIHMKO, TO MOMEHT CcTapTa (CTapTOBasi CUTYyAIMs) BEIOUpAETCs TaK, YTOObI MOJET
MPOXOIHJI B IEPUO HAUOONBIIEH AKTUBHOCTH «TEPMHU-KOBY», HJIH, KaK TOBOPSAT, B «siIpe» mapsiied moromast (ot 13
10 16 u mus). Cremyer Takke CTapaThes 3a 3TO BpeMs MPONTH CaMblii TSKENBbIA y4aCTOK MapIIpyTa, HarpuMmep, ¢
CHJIBHBIM BCTPEYHBIM WJIM BCTPEYHO-OOKOBBIM BeTpoM. B cpeaHux mmporax Hamiel cTpaHbl MaKCHMalbHOE
neiicteue «TepMUKoB» (9—10 4) MpUXOAUTCS HA UIOHB — HIONb. B Ipyrue Mecsipl napsiiiee BpeMsi 3aMEeTHO
coKpamaercs. ITo TOXe CJIelyeT YUUTHIBATh NPH IUIAHUPOBAHUII BPEMEHH CTapTa.

Jloner — apyroi BaykHbIN TEXHUYECKUN AJIEMEHT, XapaKTEePHBIN I 3aMKHYTBIX MapIIpyToB. Bmecre ¢
(DMHUILEM 3TO 3aKIIIOUYUTENbHBIN 3Tar nosera. TeXHUKY BBITOIHEeHHUs (PUHUIIA Pa30upaTh MOAPOOHO HET CMBICTA.
OH He 0COOEHHO UHTEPECEeH B TAKTUUECKOM OTHOIICHHWH M JIMIIb BKIIIOYAET PsiJl XapaKTEPHBIX crioco0oB. OHU
JIETAIEHO OTpabaThIBAIOTCS B YUEOHBIX mosyierax. [1oe3Ho 1aTh HEKOTOphIe pEKOMEHIAINH 110 JI0JIETy — TaK B
TUTAHEPHOH TEPMHUHONIOTHH HA3bIBACTCS TOCIEIHNH, BeChMa OTBETCTBEHHBIN yuacTok MapupyTta (30—40 kM, a
uHorna 6omnbie). [IpenBapuTeIbHO, BO3MOXKHO JIaXKe JI0 B3JIeTa, HABUTAIMOHHOW JIMHEHKOM TTaHepHCTa
orpeiesIsieM 10 JAHHBIM METEOCITYKObI pyOex foneta. Boiins B ero 30Hy, OTBICKHBaeM BOCXOJSIINHA MOTOK U IO
TOYHBIM JaHHBIM €r0 CKOPOIIOXBEMHOCTH U CKOPOCTH BCTPEYHOW MIIH MOITYTHOM COCTABIISIOIIEH BETpa
OITpeIeNIsiEM BBICOTY JUISl OCYIIECTBIICHUS JI0JIETa U CPEIHIOI0 CKOPOCTh IUTaHUpoBaHus Eciy Ha myTn BcTpeTurest
BOCXO/ISIIIIMH MOTOK C HEOOJBIION CKOPOIIOIEMHOCTEIO, €T0 HAJI0 MEPECceKaTh M0 YKa3aHUSIM KOJIBIIEBOTO
KaJbKynsiTopa. ECiy ske BCTpETUTCS MOTOK 3HAYUTEIHHO MOIIHEE, YeM MPEIbIIYIIHI, TO B HEM BBITOJHO
HEHAI0JITO OCTAaHOBHUTHCSI, IEPECUNTAB TP ATOM IO JINHEHKE BHICOTY M CKOPOCTh



Bo Bpems gonera He0OXOAUMO PETrYISPHO POBEPSATH COOTBETCTBHE PACX0/a BHICOTHI IPOHICHHOMY
paccrosiHuio. Eciin pacxof BEICOTBI 3aMETHO OTKIIOHSIETCSL OT pacdyeTHOro (MpH MpoXo/ie MOIITHBIX HUCXOSIIUX
WITH TIO/IICPKUBAIOIIMX BO3/YIIHBIX MaCC), CIENyeT COOTBETCTBEHHO U3MEHUTD PEXKUM TIIAHUPOBAHHS.
VYkazaTenb KalbKyJIaTopa CABUTAaeM HMDKE WIIM BBIIIE 3HAYCHHUs HA0Opa B MOCIIETHEM BOCXOZSIIEM MOTOKE,
3ajaBas 0ojee SKOHOMHBIN MM, HA000pOT, YCKOPEHHBIH pacxof BeICOThL. CTpaxoBouHblii 20%-HbIi 3amac
BBICOTBI, HICKYCCTBEHHO BBEICHHbIH MPH pacyeTax HABUTALMOHHOM JTMHEHKH ITAHEPHCTA, M0 Mepe MPUOITMKEHHS
K (PMHUIIY HaJI0 PeaIn30BaTh YBEINYEHHEM CKOPOCTH, HEOOXOMUMOH /ISl MaHeBpa M ITOCAIKU TTocie (GUHHMIIA.

OueHp NOMYJISIPHBIM Ha COPEBHOBAHMSX PA3TUYHOrO MacuTadba cTai B IOCIEIHUE TO/Ibl OPUT MHAIIBHBIH
MAapIIPYTHBIN MapsIIHil MONET «KOUIAYbsi KONBIOENb». Ero B HEKOTOPOM CMBICIIE MOYKHO Ha3BaTh TMOJIETOM Ha
JIAIEHOCTh Yepe3 HECKOJIBKO MMOBOPOTHBIX MYHKTOB. OIHAKO KOJIMYECTBO MX XOTS U BIIOJIHE OIPE/IEIEHHO,
04epeTHOCTh MPOX0/1a MOXKET OBITH TPOU3BOJIBHON. KpoMe Toro, He Bce yKkazaHHbIE IIOBOPOTHBIE ITyHKTHI HAZ0
HEMPEeMEHHO MPOXO/UTh. ECTh UMb 07IHO 00s3aTeNIbHOE NPAaBUIIO. ETo cleyeT BBIMONHATE NPH BHIOOpE
OYepeTHOro HalpaBJICHHUS TT0JIeTa 1ocjIe OTMETKH. Henb3st BO3BpanaTeCs K NpeIbIAyIeMy TOBOPOTHOMY ITHKTY.
Crenyer neTeTsb B J1000OM JpYroM HalpaBIEHHH, K JIIOOOMY JpyroMy IOBOPOTHOMY IyHKTY. [IpaBuia sToro Hajo
TIpUIEPXKUBAThCS Bech nosieT. [lobexaaer ToT cnopTcMeH, KOTOPbIA IPOJIETUT HanOOoJIbIlee PACCTOSIHUE, CUUTAs
OT a3pOAPOMa B3JIETA, UePe3 BCE MOCIEA0BATENBHO IIPOMIEHHbIE IOBOPOTHBIE ITYHKTHI 10 MecTa nocaaku. Takoe
YIIpa)KHEHUE Pa3bIrPhIBAETCS T0CIIE HECKOJIBKUX CKOPOCTHBIX JAMCTAHINH, OOBIYHO BO BTOPOH" ITOJIOBUHE
copeBHOBaHuil. [1o cymMMe 04KOB, HAOPAHHBIX CIIOPTCMEHAMH B 3THX YIPAXKHEHUSX, ONPECISIIOTCI MECTa,
3aHsThIe UMH. B3JI€ThI MPOU3BOMAT B MOPS/IKE 3aHATHIX MeCT. Ha ycTaHOBIIGHHO# BBICOTE U B YKa3aHHOM MecTe (B
paiioHe a3poApOMa) IPOU3BOJLIT OTIENKY IIaHepoB. CIOPTCMEH C ATOr0 MOMEHTa UMeeT IpaBo Oe3 crapTa
JIETETh K JIF0OOMY BHIOPAHHOMY UM MOBOPOTHOMY ITYHKTY.

Taxoii moner oIHOBPEMEHHO NPOBEPSIET NCKYCCTBO IUTAHEPHCTA NMPABMIILHO OIIEHUBATH METEOPOJIOTNUECKHE
YCJIOBUSI [THSI, €T0 BBIEPXKKY, BHIHOCIMBOCTh M YMEHHE OOPOTHCS Ha 3aKITIOYUTEIILHOM 3Tare J0 KoHna. Berp
CKOPOCTHBIE MOJNETHI MO 3aMKHYTHIM MapUIPyTaM CIIOPTCMEHBI OCYIIECTBIISIOT B OTHOM HalpaBJICHHH.
[ToBOpOTHBIE TYHKTHI OHU JTOJKHBI IIPOXOJIUTH B ONPEENICHHON MocieoBaTebHoCTH. OleHKa METeoyCIOBHIA
3aKJII0YAeTCsl JIUIIb B BBIOOPE ONTHMAJILHOIO BPEMEHH CTapTa U MOCIEA0BATEIbHOIO IPOX0Ja OTPE3KOB OT
OJTHOT'O ITOBOPOTHOT'O MyHKTA K APYroMy. MeTeoyclioBHs y BCEX CIIOPTCMEHOB IIPUMEPHO OANHAKOBBIE.
BeIurpsiBaet TOT, KTO Hanbosee rpaMOTHO UX HCIOJb3YeT.

B npeapiaymeM e ciydae INIaHepUCT JOJKEH OLEHUTh METeOyCIIOBUS B Oojiee IMPOKOM IUIaHE U B
Haubosee KOPOTKOe BpeMsl, TaK KaKk HalpaBJIeHHe [0JIeTa OH BBIOMpaeT cpasy ke mocie oruenku. K xakomy
TIOBOPOTHOMY ITYHKTY CJIEITyeT CZenaTh nepBblid nepexon? Kyaa 3atem HarpaBuTh cBOM rutaHep? B xaxoit
KOHEYHBIN pe3yNbTaT BhIIbETCS M000Has TakTuka? B TakoM mosere pernaercs U qpyras BaxkHas 3ajada. Bo
BpEMsI COPEBHOBAHU OIPEAEIIETCS yMEHHE IIAHEPUCTOB MPOXOANUTH HE TOJIBKO CKOPOCTHBIE, HO U
JUCTAaHIIMOHHBIE MapIIpyThl. [10ChITIaTh Y4aCTHUKOB COPEBHOBAHHH B MOJIET HA OTKPBITYIO TABHOCTD, KaK 3TO
JIeTIaJioch paHbliie, HeBHITOAHO. OOpaTHBIH ITyTh 3a4acTyl0 3aHUMAeT MHOI'O BpEMEHH U TpeOyeT HeMallbIx
MaTepHajbHbIX 3aTpat. HOBbIH BUI MPOrpaMMBbl COPEBHOBAHHI MPH MPABHUIBHOM PACIIONIOKEHUH TTOBOPOTHBIX
ITyHKTOB TaKWe 3aTpaThl HCKMoYaeT. CIopTCMEHBI MOTYT ITOKa3aTh BCE CBOE MACTEPCTBO, BBIJIEPKKY,
BBIHOCJIMBOCTb, KOTOPBIEC TIPOSIBISIFOTCS UMEHHO B MHOTOYACOBBIX IOJIETAaX HA JAaJbHOCTb.

3amaua opraHu3aTopa COpeBHOBAHMI — MPaBHILHO PACHONIOKHUTH TIOBOPOTHBIE IMTyHKTHI OTHOCUTEIHHO
a’pojipoMa M BEIOpATh MX ONTHMAILHOE KOJIMYECTBO B 3aBUCHMOCTH OT MaciTaba COpeBHOBaHUH, YPOBHS
TIOATOTOBKHU CIIOPTCMEHOB U THIIA TUIAHEPOB IIOBOPOTHBIE IMTyHKTHI pacnoiararot B 30—100 kM apyr ot apyra, a
KOJIMYECTBO UX Konebnercs oT 3 10 6—7 (He cunTas adpoipoMa, TaAKKe CIYXKAIIEero MOBOPOTHBIM ITYHKTOM).
Taxkoe pacrono)xeHne MoBOpOTHBIX MYHKTOB M UX KOJIMYECTBO 00ECTIEUNBAIOT IBAKYalMIO IIAHEPOB K Havary
CIIYIOIIETO JIETHOTO JHS.

BBIXO/] HA MOBOPOTHBIN MYHKT U ®UKCUPOBAHUE MTPOXOJIA TOBOPOTHBIX TYHKTOB MAPIIPYTA

BbIx0o Ha MOBOPOTHBIN MYHKT OCYIIECTBIISIETCSI CO CTOPOHBI MaplLIpyTa Yepe3 HarpaBJIsioliee MOJOTHHUIIE.
Ero BeiknmaneBatoT cyapu 3a 500 M 10 KOHTpOJIBHBIX 3HaKOB. Haj HUM pasperiaercst IpOXOJUTh HE BBIIIE, YEM
YKa3aHo B MOJIOKEHNH O COPEBHOBAHMX. BpicoTa npoxoaa orpaHMYuBaeTcs I 0oJjiee TOUHOrO (PMKCUPOBAHUS
CY/IbSIMH Ha TIOBOPOTHBIX ITYHKTAaX MapIpyTa OOPTOBBIX HOMEPOB IIAHEPOB (ONTHYECKUMH TIPHOOPAMH).

3Hast 3Ty BBICOTY U yJaJ€HHE OT IIOBOPOTA MyHKTA (B LITUIIb), INIAHEPHCT HAOUpaeT B mocieqHeM (mepen
OTMETKO#1) BOCXOJIAIIEM ITOTOKE TAKYHO BBICOTY, YTOOBI TIPH TIOJIETE HA ONTUMAJBHOH CKOPOCTU BBIATH Ha
TIOBOPOTHBINA MYHKT 0€3 JIMIIHUX 3a1acOB BHICOTHI. BeIYMCIIEHHS BEIyT C MOMOIIBIO HABUTAIIMOHHON JIMHEHKH
rutaHepucTa. [lnmanep cuuraercs OTMEUYEHHBIM Ha ITOBOPOTHOM ITyHKTE, €CIIM OH IPOIIEI CO CTOPOHBI
HAIPaBJISIONIETO MTOJIOTHHIIA CTPOTO Ha/l KOHTPOJIBHBIM 3HAKOM U Ha BBICOTE, HE MPEBBIIIAIONIEH YCTaHOBJIECHHYIO
TIOJIO’KEHHEM.,

[ocne oTMETKY TUIAHEPHCT BBIMOJIHSAET Pa3BOPOT B HAIIPABICHNUH CIEAYIOIIETO EPEX0a, YTO 3aBUCUT OT
KOH(UTYypaluy MapipyTa U YCIOBHH MOrojsl. B mITuitk 3ToT STAI MapuipyTa He BBI3bIBAET TPYAHOCTEH, TaK KakK
JiaXke IPUXOJ] B pailoH MOBOPOTHOrO myHKTa Ha Manoi BbicoTe (300— 500 M) U GBICTPHII TOKUCK TYT Ke
BOCXOJISIIIIETO MTOTOKA HE BHI3BIBAET 3aMETHOM ITOTEPY BPEMEHH WIIM CHIDKEHHMS CpeJHEH CKOPOCTH IOJIeTa 110
Mapuipyty. B peasbHBIX yCIOBHSX MOJIET 3HAYNTEIBHO YCIOKHSIETCS Mo Apyroi npuunae. [Inanepucty
HEeo0XO0/IMMO COIIOCTABIIATH CUILY U HAallpaBJIEHUE BETPa C HAaIpaBJIEHUEM IOJIETa U, UCXOAS U3 3TOT0, CTPOUTH €r0



TaKTHKY Ha Ka)KJIOM OTpe3Ke MapIpyTa rmo-pazHomy. OTMeTKa Ha IIOBOPOTHBIX ITYHKTaX, KPOME TOT0, CBsI3aHa C
BBIHYX/ICHHOW TIOT€pEN BBICOTHI M TOUYHBIM BBIXOJOM Ha KOHTPOJIbHBIE 3HAKH C YCTAHOBIICHHBIM KypPCOM.

Paccmorpum Hanbonee XapakTepHbIe ClIy4an U TAKTUKY ONTHMAJIBHOTO MIPOX0/a MOBOPOTHBIX ITYHKTOB NP
BeTpe. CHavasia pacCMOTPUM MPOCTEHIINIA ClTydail — IOJIET B LIEJb C BO3BpAllleHHEM K MecTy crapra. Ecim 1o
TIOBOPOTHOT'O ITyHKTA BETEP MOMYTHBIH, TO MIPUXOJUTH HA KOTMETKY>» CJeIyeT Ha MaKCUMAJIbHOH BBICOTE
(ycTaHOBIIEHHOI Ha COPEBHOBAHMAX HJIM TPEHUPOBKE), YTOOBI 3aTE€M MPOTUB BETPA BBIMOIHUTH BO3MOXKHO Goee
JUIMHHBIN TIEPEX0/1, YATH U3 30HbI IOBOPOTHOTO MyHKTA. [I1aHepucT, TOMyCTUBIIMN IPUXO/ Ha TOBOPOTHBIN
ITyHKT Ha MaJIoi BBICOTE, BBIHY)XJEH OyJeT HaOupaTh BHICOTY BOJIM3HM Hero. Toraa BeTep oTHeceT IuiaHep 3a
TIOBOPOTHBIN MYHKT, YTO, €CTECTBEHHO, YUIMHUT MapUIPyT ¥ YMEHBIIUT CPEIHIOI0 CKOPOCTS mojera. Haobopor,
€CJIM 10 IOBOPOTHOT'O ITyHKTA IMOJIET MPOXOIUT PU BCTPEUYHOM BETpPE, HE CIEAYET IBITAThCS «OTMETUTHCS» Ha
MakcHMaibHOH BeIcoTe. [Tpn OnaronpusTHOH 00CTaHOBKE B paiioHE MTOBOPOTHOI'O IMTyHKTa MOXKHO CMEJIO
MIPUXOANTH Ha «3HaKku» Ha BhicoTe 500—600 M. Ecnu naske miaHepucT He HAMIET MOCIe OTMETKU XOPOIIETO
MIOTOKA, TO U B CIIa0OM BBITO/IHO HAOMPATH BBICOTY, TaK KaK BETEP TeIeph MOMYTHBIH.

BceBo3aMoxkHBIE BapHaHTBl MOTYT BO3HUKHYTH IIPH MOJIETE 10 3aMKHYTOMY MapILIpyTy ¢ ABYMs WU Ooee
W3JOMaMU U HaJIM4YUU BeTpa. B 1000M M3 HUX IUTaHEPHCT JOJDKEH ONPEeNIUTh Hanboliee MprueMIIeMblid IPOXO0T
TIOBOPOTHOTO ITyHKTA.

Pue 56, OZNH B3 SOIMOMHEL CAYUARE OTBTEH A MONQpeT:
HOM IFIIKTE DR COALTE 1010 MAIUTYTY

Ha puc. 36 u300paskeHb! JIUIIb IBA B PABHOM CTENICHU MPABUIBHBIX CIIOC00a OTMETKH Ha TIEPBOM
MOBOPOTHOM yHKTe. OIUH U3 HUX — HAOOP BBICOTHI B TIOTOKE MO 00/1akoM 1, KOTOPBI XBATHIIO OBI ISt
BBIXO/Ia Ha KOHTPOJIBHBIN 3HAK HA MAKCHMAJILHO JIOMYCTUMOU BBICOTE, TAK KaK CJAEIYIONIHH Mepexo HE00X0auMO
BBITIONTHATH MPOTHB BeTpa. Heckonbko 6osiee pUCKOBAaHHBIM OYIeT BTOPO# Coco6 — BBIXOJ MO 00JaKoM 2 Ha
BbicoTe 500—600 M 1 Habop HEOOXOMUMON BHICOTHI B BOCXOISAIIEM MOTOKE MoJ] HUM. Bo BpeMst Habopa BHICOTHI
IUIAHEP CHECET BETPOM K MIOBOPOTHOMY ITYHKTY. PHCKOBaHHBIN OH BOT moyeMy. Eciu o 061akom 2 BCTpeTHTCS
BOCXO/ISIIIMH MOTOK cllabee 0’KUIaeMOoro, TO 10 TOBOPOTHOI'O MYHKTA IJIAHEPUCT HE yCreeT HabpaTh
HEOOXOUMO# BBICOTBI U BBIHYXK/IEH OyI€T OTMEUAThCS Ha MEHBINEH BBICOTE MJIH YK€ TPOI0JIKATh HAOOP, HO YiKe
0 BETPY 3a [MOBOPOTHBIM MYHKTOM (B 000MX CITy4asix 3TO MOTEPSt BPEMEHHU U CKopocTH). Ho 3T0 He 3HAaYMT, YTO
TAKOM CIIy4ail HENb3s UCIIONb30BaTh. JIOCTATOUHBIN OMBIT B MAPSIIHUX MMOJETAX, & TAKKE JOMOJHUTEIbHbIE
«cTpaxyrorme» GpakTopsl (Harnuue BOIU3U 2 «3amacHoro» obyiaka 3 WiiM jKe IPyrux IIaHepOB, HAOUPAOIIHX
BBICOTY B IIOTOKE MOJ] TEM K€ 00JIAKOM) JIETaeT ITOT METO/ CAMBIM YJa4HbIM. TaK jke JIeTaJbHO aHATH3UPYS],
YUUTBIBast BCE (PaKTOPHI JIETHOTO JIHS, BRIOUPAIOT ONMTUMANIbHBIA BAPUAHT MPOX07a KOHTPOJIBHBIX TOBOPOTHBIX
MYHKTOB BO BCEX BO3MOXKHBIX CITyJasiX.

MBbI paccMOTpesH TEXHHYECKH MPOCTON M PacIpOCTPAaHEHHBIH, HO IAJIEKO HE UJIealbHbBIH METO/I IPOX0/1a
MOBOPOTHBIX MyHKTOB. HemocTaTkoB y Hero Muoro. Takue, Kak HECOBEPIICHCTBO ONTHYECKUX CPEJICTB,
CHHDKAIOIIHX BBICOTY MPOX0/Ia OBOPOTHOTO MYHKTA, 00sA3aTEIbHOE HATNYHUE TUIONIA KK, IPUTOJHON IS MOCAIKH
U B3JleTa CaMoJjIeTa ¢ WICHAMH CY[elCKOI KOJIerHH BOIH3H XapaKTePHOTO OPUEHTUPA, CITY)KAIIEr0 ITOBOPOTHBIM
MYHKTOM, U T. JI.

IMpumepno ¢ 1970 roga B MEKAyHAPOIHOMN MPAKTHKE MOSBHIICS HOBBINA METO (PUKCHPOBAHHUS IPOXO0/1a
MOBOPOTHBIX MYHKTOB — (hoTorpadupoBaHue ux ¢ Bo3ayxa. OH UCKITIOYAaeT HeOOBEKTUBHOCTD Cyiei. Boicota
MOJIETa 110 MapIIPYTy MPH ITOM CIOCOOE HE OrPAaHUYMBAETCS UCKYCcCTBEeHHO. OThana Hy)X/1a B MOUCKAX
MOAXOSAIIMX IIIONIA0K SISl pa3MEIeHHs TOBOPOTHOTO MYHKTA U JJaKe B CAMUX CYIbsiX. [IJIs IIIAHEPUCTOB Ke
npubaBUIIOCH paboThI. PaHbilie UM HA0 OBLTO JIMIIIB IPOUTH CTPOrO HAJl TIOBOPOTHBIM IMMYHKTOM H 3aITUCATh B
OGOPTOBYIO KAPTOYKY BpEMsl U BBICOTY IIPOXO/Ia, a TAK)KE 3aPUCOBATh BHUIOYKEHHBIN CYIbsIMHU 3HaK. Terephb
MOSIBUJIACHh HEOOXOJMMOCTD ellle U choTorpadupoBaTh MOBOPOTHEINA MyHKT. Kopoue, pororpadus, mo3pomsrorias
YBEPEHHO ONPENeTIUTh 00BEKT ChEMKH, — EIUHCTBEHHOE JIOKA3aTEIbCTBO MMPOXO0/Ia CIOPTCMEHOM ITOBOPOTHOTO
myHkTa. {1t aToro rogurcs aro0oi GoToanmnapar ¢ GokycHbIM paccrossaueM o0bexTrBa 40—60 MM,
HEMOBM)KHO YCTAHOBJICHHBIH Ha JIEBOM 0OPTY KaOHMHBI IIaHepa Tak, YTOOBI B JIEBYIO BEPXHIOKO YaCTh Kajapa



TOMa AN KOHEIl JIEBOH KOHCOJH Kpbia. B HacTosiiee BpeMs MexyHaponHoi apuaiimoHHon ¢enepanueii (OAN)
TIPEIBSBIISETCS TOMOIHUTEIbHOE TpeOOBaHNE K KOHCTPYKIMHU (oToanmapaTa. ¥ Hero He JOIKHO OBITh
yCTpoiicTBa Jisl 0OpaTHOM MEPEMOTKH IIIEHKH (OHO OTCYTCTBYET, HanpuMmep, y poroamnmapara «CMmeHa-Panu»),
INpensapurensHo Goroannapar A0IKEH OBITH OILIOMOMPOBAH CyAbel U coTorpadupoBaHa crenuaIbHas 0CKa ¢
yKa3aHHeM LeH mojeTa (coJepkaHue YIpaKHSHUs WK PEKOPIHON MOIBITKH), HOMEpa | TUTa TUIaHepa,
(hamMuIMM TJIaHEpUCTa, aThl TIOJIETa U MTOAITUCH CY/BH.

dororpadupoBaHue TOBOPOTHOTO ITYHKTA MAapIIPyTa MIPOU3BOANTCS B MOMEHT HaXOX/ICHHUS IIaHepa B
«CEKTOpE ChEMKH», KOTOPBIi 3aBUCUT OT KOHHTypaiuu Mapuipyta (puc. 37).

Paoe. 57;
a4 — InEer LorEan 4 ONpAEaRrN K MECTY crapiag g — HE]}I:I.[F}I"TIIB!'E
Ak o N RRLEHEMT HAanoMamue

«CexTop cbeMKH» — KBajpaHT (¢ yriom 90°), pacronokeHHbIH CBOCH CepeIMHON Ha MPOJOIKEHHH TOJIBKO
YTO MPOUACHHOrO OTPE3Ka MapIIpyTa ¢ BEPIINHON B 00bEKTE CheMKH. B MoMeHT (hoTorpadupoBaHUs OH JOIDKEH
HAXOJIMTHCS POJI KOHIIOM JIEBOTO Kpbuia. Eciii 00beKTa CheMKH Ha CHUMKE HeT (HarmpuMep, OH 3aKPBIT KOHCOJBIO
WK BBIIIEN 3@ KaJp U T. J.), CHUMOK JIJIsl CBHJIETENILCTBA MPOXO0/Ia IIOBOPOTHOI'O MyHKTa HEMPHUroJieH (paBHO, KaK
U CheMKa BHE NPEJIENIOB «CEKTOPa»). B TAKTHYECKOM CMBICIIE TIIABHOE B TOM, YTOOBI MMPABUIIBHO MPOU3BECTH
CBhEMKY, TIOTEPSIB KaK MOYKHO MEHBIIIC BPEMEHH U BHICOTHI U COXPAHSSI MAKCUMAIBHYIO OCMOTPUTEIBHOCTD U
0e3omacHOCTh TojieTa. ONBIT MHOTOYHCIICHHBIX ITOJIETOB BO BPEMsI TPEHUPOBOK U COPEBHOBAHUI TOBOPHT, YTO
ONTUMAJIBHBIM METOJIOM SIBIISICTCS ChEMKa CO CIUPAIU. BBITIONHSAETCSI OHA BIICBO, TaK Kak (poToammapar
YCTaHABJIMBAIOT HA JICBOM OOpPTY KaOWMHBI TUTaHepa. Eciu B CEKTOpe CheMKHU MPOU3BOIAMUTCS HA0OP BHICOTHI B
BOCXOJIAIIIEM TIOTOKE, TO (POTOrpadupoBaTh MOKHO HEITOCPEIACTBEHHO CO CITUPAITH, JIUIIL YMEHBIIIAS HITH
yBeIMYMBasi KPEH IS MoKcKa o0bekra cheMku (puc. 38).



Prec 32, MpExes orohodTpodd aowepalloog TYLLCd B RpEuE
HAOOQD BECOTH B DOCKCAMMEX ookt (G800 malily HaxomTeror
G CRATope CLEMER)

Ecnu 370T ctoco0 HEBO3MOXKEH, TO JIYUIIIe BCETO BHITONHATH ()OTOKOHTPOIH CICIYIOIUM 00pa3oM. J[Burasich
IO MYTH K TIOBOPOTHOMY IYHKTY, Ha/I0 Ha €ro TpaBep3e HAMETUTh KaKOU-HUOY/ b oprueHTHp (17151 Gosiee TOYHOrO
KOHTPOJISI MOMEHTA TPOX0/ia IIOBOPOTHOr'O MyHKTA). 3aTeM, BEDK/IAB JIISI TAPAHTHH €IIle HECKOIBKO CEKYH/I MOCIIE
0CMOTpa JICBOU TIOTYCQEPHI, CIICAYET SHEPTUIHO BBHIIOTHHUTE KPYTYIO KOOPIUHUPOBAHHYIO CITUPaib. B3 mpu
9TOM JIOJDKEH OBITh HAIPaBJICH BJIeBO — BHU3 1of yriioM 30—45° Tak, 4ToObI KOHEI KOHCOJIH KpbLIa U PalioH
00BEKTa ChEMKH HAXOJWIKCH B TIOJIE 3peHuUs «HakpbIB» KPBUIOM IIOBOPOTHEIH ITYHKT, HAXKATh HA CITYCK
(oToanmapara JeBbIM yKa3aTeJIbHBIM TanblieM (puc. 39).
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Pic 29 llpEMEp §oreosdrpocd C03020THODG TIyHETA
COEDEAYEA NP4 noacne SLIENEpa Io MADpie1y o €npa-
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Korna moner nporcxout o MapuipyTy «C JIEBBIM KPYroM>» U B IIENIb C BO3BPAIICHUEM K MECTY CTapTa, JJIs
ChEMKHU HEOOXOIMMO 3aXOIUTh TaK, YTOOBI TOBOPOTHBIN MYHKT OCTaBajCs 4yTh JieBee (puc. 40).
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€ ToOIO¥id [OEI O0JeTE THIHEZA D0 MapmpyTy oo «e-
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Cpa3sy mocie CbeMKH CIIOPTCMEH JIOJDKEH SHEPTUYHO BBIBECTH TUIAHEDP U3 KPYTOH CIIHPad U OCMOTPETHCS.
Moxer CJIYUUTHCA, IUIAHCPUCT HE 6yz[eT YBEPCH, 4TO 00BEKT IoMaj B Kajap. Torz[a HeO6XOI[I/IMO y6paTI> KpEH 10
OINITUMAJIBHOI'O U IPOAO0JI’)KATh ClIMPAJib JJisd TOBTOPECHUA CbEMKH (HpeI[BapI/ITeJ'H)HO NEPEBECTU IUICHKY U B3BECTU
3aTBOP).

ITocne nocanku Ha aspoapoM WJIH IuiomaiKy, HOI[O6paHHyIO C BO3yxa, CIIOPTCMCH CHUMACT (bOToar[r[apaT u
dbororpadupyer XBOCTOBOI WITH GOPTOBOI HOMep MIaHepa (HoMep, yKa3aHHbIH Ha choTorpapupoBaHHON paHee
nocke). B nanbHelineM oruioMOHpOBaHHBIN (OTOAMIIAPAT CAAETCA B CYACUCKYIO KOJUIETHIO TS TIPOSIBIICHHUS
IIJICHKU U €€ I[eIHI/I(l)pOBKI/I I[OHYCTI/IMO JJI1 CbE€EMKHU TOBOPOTHBIX IMYHKTOB MCITIOJIL30BATh Ha 60pTy JABa
(bOToar[r[apaTa I[J'IH TOATBEPKACHUA MPOXOJa NOBOPOTHOI'O MYHKTA JOCTATOYHO KAYE€CTBEHHOI'O I/I306pa)KeHI/IH
€ro Ha OJHOU W3 IJICHOK.

I'PYIIIIOBBIE ITOJIETHI HA IIJTAHEPAX

prl’[HOBOﬁ TMOJIET — 3TO TCCHOC COTPYAHUYCCTBO MEKAY OTACIbHBIMU IUIAHEPUCTAMU BO BPEMS IAapALICTO
noneta. CoctaB Tpymibl U IMOJICT MOT'YT OBITH CaMble Ppa3HbIC. CocraB OIMpCaACIACTCA MOOUILHOCTBIO TpynIibl
OI[HaKO ONTUMAJIBHBIM BapUAHTOM SBJIACTCA Iapa. Ilonetsr IpyHHOﬁ MOT'YT BBIIOJHATHCA B pa1710He aspoapoma
(HaHpI/IMep, OTpa6OTKa HEKOTOPBIX 3JICMEHTOB COBMECTHOI'O IOJI€TA: B3aMMOIIOHMMAaHUs, ICHTPUPOBAHUS B
IIOTOKE, BBIXOJa U3 HETO, 3JICMCHTOB nepexoz[a) " 1O MapupyTy (I[J'IH TPECHUPOBKH, YCTAHOBJICHUA PCKOpAa WIN
Ha COpeBHOBaHI/IHX) HeHOCpeI[CTBeHHaH OJIb3a I'PYIIIOBBIX MOJICTOB CTAHOBUTCA O‘IeBPII[HOﬁ pu NoJjieTtax B
TPYAHBIX YCJIOBHUAX, B YaCTHOCTH, IPU cnadbIX TEPMHUUICCKUX MOTOKAX, B 68306J’Ia‘IHyIO noroay, Koraa nmouckK
BOCXOAIIUX ITOTOKOB BECbMaA TPYACH. Ycnosue yCriexa Takoro nojie€ra — B I[OCTaTO‘IHOﬁ CTCIICHU paBHHﬁ u
BBICOKHI YPOBCHb IMOATOTOBKH CITIOPTCMEHOB-IVIAHECPUCTOB, a TAKIKE UX TECHOC COTPYAHUYICCTBO.

ITonersr MOJIOABIX TUTIAHEPUCTOB napoﬁ HU3JaBHA CUUTAKOTCA HeHeJ’IeCOO6pa3HLIMI/I. Onu He Tak MPOCTHI U Yalle



(ocoOEHHO Ha COPEBHOBAHUSIX) PUBOJIAT K MOTEPE BPEMEHH, YeM K BBIUTPHIITY. Hy)XHO cTpeMUTBCs cKopee K
COTPYIHUYECTBY C MApTHEPAMH, BCTPEUAIOLIMMHUCS B paiioHe a’poipoMa Wik Ha Mapuipyre. U He Hazmo GosThes
yIpeKa B «UEIUISTHU 32 XBOCTBI» 00JIee OMBITHBIX CIOPTCMEHOB. CTpeMJIeHHE BUIETh TAKTHUESCKUE IPUEMbI
MAacTepoOB, UX JICHCTBHS B CIOKHBIX CHTYALIHSIX — HE 030D JJIsI MOJIIOABIX CIIOPTCMEHOB. DTO OIMH U3 CIOCOO0B
MIPUOOPECTH OIIBIT.

WHorna HaJo BBISBUTH C1a0ble CTOPOHBI MOJIOMOrO CIIOPTCMEHA, TIOMOYb eMy OBICTpee OBIaIeTh
TaKTHYECKUMH, 4 3a4aCTYI0 U TEXHUYSCKUMH MTPUEMaMH MapsIIero moneTa. Toraa peKoMeHIyeTcsl COBMECTHBIH
(rpynIoBoii) moneT MOJIOIOro COPTCMEHa ¢ Ooee OMbITHBIM. [lepel HUM HY)KHa COOTBETCTBYIOLIAsT HA3EMHAsI
HOJTOTOBKA, I7ie 00CTOSTEIBHO PEIIalOTCs BCE IETalld COBMECTHOTO IoJieTa. MoJofoi IiIaHepucT, Kak MpaBuilo,
BCE BHIMaHHE 00paIlaeT Ha To, ¥mo0Obl HE OTCTATh OT BEAYIIEro. 3a4acTyio OH 3a0bIBacT O BEJCHUH
OPHUEHTHPOBKH, OCMOTPUTENILHOCTH, IOMYCKas IPU aTOM- M HapyLICHHS TEXHUKHU MUJIOTUPOBaHus. Bemymuii
JIOJKEH TI0 Paifio MOICKA3bIBATh MEHEE OMBITHOMY IUIAHEPHCTY, KaK HAaXOAUTh IIEHTp MOTOKA, Ky/a ClenaTh
MOCTISYIONIUH MEPEXOJl, a TAKXKE 33]]aBaTh KOHTPOIBHBIE BOIIPOCHI IO IITYPMaHCKOW MOArOTOBKE, OLICHKE
METEeOYCJIOBHA, MpeIaraTb eMy IIEPBOMY PEUINTh TY WITH HHYIO TAKTHYECKYIO 3a/1a4y.

Oco60e BHIMaHHE B TPYIIOBBIX MOJIETaX CISAYET YACISITH OCMOTPHTEIBHOCTH HE TOJIBKO B IUTAHE
obecreueHus1 6E30MACHOCTH MOJIETa, HO U B TAKTHYECKOM OTHOLICHHH B crnimpainu Hago pacronarathCs IPUMEpHO
Ha OJIMHAKOBOM YJAJCHUH APYT OT Apyra (puc. 41). DTo noMoraer jydilie BUIETh MAPTHEPOB M HAXOHUTH LIEHTP
MOTOKA. B3auMHbIe KoneOaHus TPYIIIBI [0 BEICOTE B BOCXO/ISAIIEM MOTOKE TOBOPAT O NEIEHTPALINN CITHPAIIH.
OnbITHBIC MTAHEPUCTHI, He [ JI/15 Ha BAPHOMETPBI, TYT e BOCCTAHOBAT HAPYIICHHOE -PABHOBECHE BHITATUBAHHEM
criupalei B CTOPOHY, TJIe «BCIyXaeT» IUIaHep MapTHepa H, TAKUM 00pa3oM, BHOBb Pa3MECTSTCSI TOUHO BOKPYT
IIeHTpa BOCXOJIAIIEro NoToka. HOBMYKY cieayeT mojackasars 1 MOKas3aTh, KaK ATO JIETACTCS.

W3 criupaiu Ha Kypce MepBbIM BBIXOIUT IUTAHEPUCT, HAXOSAIIMICS HECKOIBKO HIKE WM TOT, KTO T10
JIOTOBOPEHHOCTH Ha JJAHHOM 3Tare Oy/eT B poiu Juaepa [pu mojere noa rpsaoi JUCTAHINS MEXAY TUIaHepaMu
MO TOPHU30HTY JOMKHA OBITh MHHUMAJILHOM, B «TEPMHKaX» — 3HAYUTENBHOM /TS 3aXBaTa BO3MOXKHO OOJbIIIeHt
TUTOIIA/IU B TIOMCKAX BOCXOJAIMX MOTOKOB, HO HE HACTOJIBKO, YTOOBI HAPYIIMIOCH SAMHCTBO rpyrmbl. Kak u B
cripaity, Ha (B3aUMHbIC KONeOaHusI TIAHEPOB 110 BBICOTE MUJIOTHI JJOJDKHBI CBOCBPEMEHHO PearupoBaTh
H3MEHEHHEM JIUCTAaHIUK. B ciydae 3aMEeTHOr0 «BCIYXaHHs» OMHOTO U3 TUIAHEPOB TPYIIIBI BCEM OCTaIbHBIM
CIIelyeT TYT JKe COKPATHUTh AUCTAHIMIO IO MUHUMYMa, TIPUOIU3UBILIKCH K HAXOAIIEMYCsI B 00J1ee BBITOHBIX
YCIIOBUSIX TMTAPTHEPY, HA00OPOT, IPH KIIPOCEIAHUI» OXHOTO IUIaHepa HaJ0 HEMEIICHHO OTOMTH OT HEro, YTOObI
CaMOMy He IONAacTh B 30HY 00Jiee CHIIBHOTO HUCXOJISIIEr0 IIOTOKA.
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FIEATLINE I3FC T L epi

Ilonetr! 3a JINACPOM MMPUHOCAT HOBUYKY MHOTI'O ITOJIB3bI, YUaT €0 OCHOBAM TAKTHYCCKOI'0O MaCTCPCTBA.
IosBasercs YBEPCHHOCTL B CBOUX ﬂeﬁCTBHHX. Ecnu ke 3Ti nonetsl MPEBpAlIatOTCA B ITOCTOIHHOC
«HATACKUBAHHEC>», CIIOPTCMEH TCPACT MHUIIUATUBY, CITOCOOHOCTD ﬂeﬁCTBOBaTB CaMOCTOATCIIBHO. 3J'IOyHOTpe6J'IHTB
JINAUPOBAHUEM TTOITOMY HECJIb34. OI[I/IH-I[Ba nojera i 06mero npeACTaBJIICHUA O TCXHUKE ITOJICTOB I10
MapuipyTy BIOJHEC JOCTATOYHBI. ):[am)me HOBHUYOK OOJIKCH AyMAThb CaM.

Vmenne COTPpYAHUYATh B I'PYHITIOBLIX IEPEICTAX r[pI/I06peTaeT 0COOEHHO OONBIIIOE 3HAYCHHE Ha KPYITHBIX
COPCBHOBAHUAX, T'I€ B OOJILIITUHCTBE CJIy4acB KpoMe PIHI[PIBPII[yaJIBHOﬁ OILICHKHU TUTaHEPUCTOB JACTCA €UIC U
KOMaH/IHasl. XOpOIJ_IO CJICTaHHAas KOMaH/Jia CyMECT B TPYAHBIX TCPMUYCCKUX YCIOBUAX HUCIIOJIb30BATh MAKCUMYM
NpEUMYHICCTB I'PYIIIOBOIO IMOJICTA. CrneraHHoCTh Yauie BCCro MpoBEPACTCAd Ha COPCBHOBAHUAX. Yacro MapTHEPHI,
OTJIMYHO IMOHUMAroIe Apyr Apyra Ha TDCHUPOBKAX U MOKA3bIBAIOIHEC XOPOIIUE PE3YJIbTAThI, IUIOXO



KOHTAKTHPYIOT Ha COPEBHOBAHUSX WITH 3HAUUTEIHHO CHIKAIOT CIIOPTHUBHBIC MTOKa3aTe . YeM 3TO BHI3BAHO?
CuuTaercsl, 4To MoA0OPOM M MOArOTOBKOM rpyrmmbl. Ho ecnu mepen rpymnmnoi HeT 1enu, TO Hellb3sl HAWTH U
criocoba ee opranuzanuu. JlelicTBUTENbHO, 3T0 HE00XO0IMMOE YCIOBHE IIPH CPABHUTEIFHO OJMHAKOBON
MOAroTOBKE MUIIOTOB. [Ipex/ie Bcero — eMHCTBO LeNH, T. €. CTPEMIICHHE TIOMOYb YeM MOYKHO MapTHEPY VIS
JIOCTIXKCHUS KaK MOYHO OOJNBIIEH CKOPOCTH WJIH JIAIBHOCTU B KaXKJOM YIPAXKHSHUH COPEBHOBAHHI BOITPEKH
HEPBHOMY HANPSHKCHUIO W HE TUMHUTHPOBAHHOI aKTUBHOCTH, BBI3bIBAEMBIX KOHKYpeHIuei. COBEpLICHHO SICHO —
HH OJIMH OMBITHBII TPEHEpP HE MOPEKOMEHAYET B IPYIIIY STOKCTA, PA3THIIBSAA, CKIIOYHHKA, a TAKXKE YEeTOBEKa C
arpecCHUBHBIM MIIH BHICOKOMEPHBIM XapaKTepoM, HEYCTOHUMBOI NMCHXuKoil. Eciu mpu mogdope rpynimbl He
YUHUTHIBAIOTCS CUMITATHH JIFOJICH JPYT K APYrY, TO B AanbHeiinieM (Jaiie BCero Ha OTBETCTBEHHBIX
COpPEBHOBAHMSX) TO MOYTH HABEPHSKA MPUBEJET K OCIOKHEHUSIM. KOIIEeKTHBHOMY TOJIETY CIIOCOOCTBYET
Jy4Iasi OlCHKA METEOYCIOBUIA 1 IIUPOKUIA aHAITU3 MPUHUMAEMBIX PEIICHUH. DTO rapaHTHPYET ONTHMH3AIIHIO
rapamMeTpoB COBMECTHOT'O MOJIETa U KaK CJIECTBUE — YBEIMYECHUE CPEIHEH CKOPOCTH TIepelieTa.

@DopMBbI KOIJIEKTUBHOTO (TPYIIIOBOr0) MOJIETa Ha COPEBHOBAHUSAX MOT'YT OBITh TaKKe: HEMOCPEACTBEHHOE
COTPYIHHYECTBO, KOTJa PACCTOSHUE MEXIy ruanepamu He 6onee 1000 M (B rOpU30OHTAIBHOM TIIOCKOCTH);
YaCTHYHOE COTPYJHUYECTBO, KOT/Ia PACCTOSHIE MY IuIaHepaMu 3HaunTenbHo Oosnbine 1000 M 1 Mosker
JIOCTUraTh HECKOIBKO JIECCSTKOB KiuiioMeTpoB. O6e 3T (OPMBI COTPYAHHIECTBA HEOOXOMMMO YUUTHIBATH €Il BO
BpeMsI MIOITOTOBKH K TIOJIETY Ha CIydail BpEeMEHHOT'O MITH MOJHOTO Pa3beIMHEHUS YJICHOB TPYIIIIbI.
BzanmopeiicTBue ocyniecTBIsSIeTCSl BU3yaJIbHO WM 110 pajino. B nepBoM citydae coTpyIHHYECTBO OCHOBBIBAETCS
TJIABHBIM 00pa30M Ha BH3YalbHOM KOHTaKTe. PeKOMEHIyeMoe pacCTOsTHUE MEeX Ty MIaHepaMu o GPOHTY
konebnercs or 100 no 500 M, a paznuna B Beicotax — He 6osee 400 M. YMeHbIIeHHE PACCTOSHUS MO (DPOHTY
MEXTy IUTAHepaMH yXy/IIaeT CBOOOY UX ABHKEHUH, OTBJICKACT BHUMAaHHE MHJIOTOB OT aHAJH3a
METe000CTaHOBKH, OCTA0IISIeT HHUIIMATUBY Kax10r0. Takoil MoneT B pe3yabTaTe OKaXeTCs CBA3aHHBIM,
JIMIICHHBIM TBOPYECTBA M MHHUIIHATHBBIL.

JuctaHius Mex Iy miaHepaMu Noa0UpaeTcs MPaKTHIECKH, 0 MeTeooOcTaHoBKe. OHa ONTHMAJIbHA TOT/IA,
KOI'/J[a JIOCTUIAeTCsl MAKCUMAIIbHBIIN BBIMTPBILI TPYIIIEL B 11esioM. Tak, mposeras B 6e3001auHOM Hebe, UCTIONb3Ys
HEBUIUMBIC TEPMHUYCCKHE MMOTOKH, AUCTAHIIMIO [1EJIECO00PA3HO YBEIUYUBATH, YTOOBI 3aXBATHIBATH BO3MOYKHO
OOJIBIITYIO TUIOMIAAb JJIS TOVCKA JIYYIINX MOTOKOB.

Beicora —¢ onuH u3 Hanbomnee UHTEpecHHBIX (GakTopoB rpymmnoBoro nonera. 800 M — npuMeHsieMbIi
YCIIOBHBIA YPOBEHB pa3jeia qByX CoeB BeICOT. Bricota meHee 800 M BBOIUT JIOTIONHUTEIBHBIC YCIOBHS IS
COTPYIHHYECTBA, TaKKe, KaK CONUIAPHOCTh, B3AUMOIIOMOIIIb, TEPIIEIUBOCTh U T.1. Ha Manoii Beicote (Hrxe 800
M) HAWITy4IIasi pasHULA MeX Ty ITaHepaMu o BbicoTe — okoj10 100 M. B JaHHOMN CHTyaIMy BEyHIUM TPYIIITbI
JIOJDKeH ObITh Haubosee onbITHEIN manepuct. [loner Ha Bbicote 6onee 800 M 3HAYMTENBFHO 00JIErYaeT OLEHKY
METEOYyCIIOBHH Ha Tpacce. Pa3HuIia B BrICOTE MEXTy IIJIaHEpAaMH yXKe HE UTPaeT Takoi OONBIION poiu, Kak Mpu
HHU3KOM Toniete. Ha Manoii BEICOTE COTPYIHHYECTBO pHOOpeTaeT Goee CBOOOIHBIN XxapakTep (Kak B OTHOIICHUH
BBICOT, TaK M PACCTOSHUN MEXAY IaHepaMu). Bee Gomnbliiee 3HaYeHHe mprobpeTaer paauonHdopmarus. Ha
OOJIBIIION BBHICOTE TOJIETA TUIAHEPHI MOTYT Pa3beANHSITHCS Ha TAKOE PACCTOSHUE, YTO COTPYTHHYECTBO
NpUOOpETaeT JIUIIb YACTUYHYIO ()OPMY — B BHJIE METCOMH(POPMAIIUH 1 IPAKTUYECKHX COBETOB MO PaJIHo.



OCOBEHHOCTH NIOAIOTOBKU U TAKTHUKA ITIOJIETOB HA COPEBHOBAHUAX

[ToaroToBKY K COPEBHOBAHMSIM MOXKHO pa3/IeIMTh HA JIBa Tama: MoJAroTOBKA HEMOCPEICTBEHHO Iepes
HayaJloM COpeBHOBaHUi (MEPBbIi) U K OUYEPEAHOMY CIIOPTHBHOMY ce30HY (BTOpoii). [lomy4duB HeoOXonuMbIe
YKa3aHus 110 BHIMOJIHEHUIO MapUIPYTHOTO MAPSIIEro MoJIeTa, a TAK)KE CBEJICHUS O ITOrojie B paifoHe MPeCTOSIINX
TIOJIETOB, CIIOPTCMEH IPOBOJIUT CAMOCTOSITEIBHYIO OATOTOBKY U pacyer nosyera. J{js 3Toro orBoauTCs: 00bIYHO
20—30 muH. Ycners Hago MHOTOE. [IpONIOXXNUTH MapIpyT Ha KapTe U ClIeNIaTh COOTBETCTBYIONIUE IITYPMaHCKHE
H3MEPEHHs U pacyeThl, a UX Pe3yJbTaThl (IUIMHY OTPE3KOB MapIIpPyTa, KYPChI U T. [1.) 3aHECTH B 6opTxypHai. [1o
W3BECTHBIM METEOJaHHBIM U JIMYHOMY OITBITY HAUTH CHIIY 0’KHAAEMBIX BOCXOJSIIHMX TOTOKOB, YTOOBI ONPEIEIUTh
0XUAAEMYIO IIyTEBYIO CKOPOCTh MOJIETa. 3aTeM 110 JaHHBIM BETpa, CpeiHell 0XKUAaeMON CKOPOIOABEMHOCTH
IUTaHEepa B BOCXO/SIIINX ITOTOKAX U CPeJHEHN ITyTeBOH CKOPOCTH IT0JIeTa BHIYMCIIHUTE YIIIbI CHOCA Ha KaXKJIOM M3
OTPE3KOB MapIIpyTa U BpeMs X NPOXOKAEHHS. Bce aTH pacdeTsl, a Takke o0Iee 0)KUIaeMoe BpeMst
BBINOJTHEHHS YIIPAKHEHUS TAaKXKe 3aHOCATCS B OOPTKypHAII.

OcraBiivecs MUHYTHI HCIIONb3YITe Ha JeTalbHOE U3y4eHHe MapiIpyTa Hojera 1o kapre. Ocobo 3aiimurech
BBISIBJICHUEM XapaKTePHbBIX OPUEHTHPOB 10 MAPIIPYTy U BOJIM3H HETO, perbe)oM U XapaKTepoM MECTHOCTH.
OueHp Ba)KHO BBIJIEIUTH HA KAPTE OPUEHTHUPHI, 10 KOTOPBIM BEAYT OOIIYI0 OPHEHTHPOBKY IO MapLIPyTy, a TAKKE
YYaCTKH CO CJIOKHEIM penbe)oM, XapaKTepoM HOJCTHIIAIONICH ITOBEPXHOCTH (B ClIydae BHEAdPOJIPOMHOM
MOCAJIKK), 3alPETHBIE 30HBI M BO3/IYIIHbIC KOPUIOPEL. He00X0auMMO Tak:Ke OTMETUTh Ha KapTe y4acTKH, Te 10
pacuery 0XHAaeTCsl U3MEHEHHE METEOYCIIOBUI (HanprMep, BpeMsi Havana W pa3BUTHS TPO30BOH JIEATEIbHOCTH,
YCHIICHUSI WITH U3MEHEHHsI CKOPOCTH U HATIPABIICHHS BETPa, TEPMUICCKOH aKTUBHOCTH U T. JI.).

OnpIT MHOTUX COPEBHOBaHMH YUUT: OOEXKJaeT 0OBIYHO HanbosIee «pOBHO JIETAIONIHI» criopTcMeH. Tak
Ha3bIBAIOT MUJIOTA, KOTOPHINA HE 00s13aTeNIbHO MOOEKAAET B OTACNBHBIX YIPAXKHEHHUSX, a IOONBAETCSI JOCTATOYHO
BBICOKHX ITOKa3aTeJiel BO BCEX YIPaXXHEHHSX [TPOrpaMMbl COPEBHOBAHHMN. VICKITIOUEHNS U3 3TOTO MpaByia MOTYT
OBITH TOJILKO, €CIIN TTOOETUTENS ONPEAEISIOT, UCIIONIB3Ys HENPOyMaHHbIE CHCTEMBI TIO/ICUETa OYKOB.

CrpeMsch coOIIoaTh paBHOMEPHOCTh PE3yNIbTaTOB, BCE XKe B IIEPBOM YIPAXKHEHUH JIETETh HAJO0 MIPeeIbHO
OCTOPOXKHO, TIIATEIILHO BECTH JCTANBHYIO OPHEHTHPOBKY (0COOCHHO B HE3HAKOMOM paioHe), OBBICUTh
OCMOTPHUTEIBHOCTH B BO3/1yX€, OBITH MOXKET JaXK€ 32 CYET HEKOTOPOH ITOTEpH CPEAHE CKOPOCTH MO MapIIPYTY.
CpBIB B IIEPBOM K€ YITPAXXHEHHH MOXKET OYeHb CHIIBHO HOBJIMSATH HA MOPAJIbHO-BOJIEBOH HACTPOH CITOPTCMEHA.
DTO NOBIIEUET CHIKEHUE PE3YIIFTATOB B TOCIEAYIOINX MOJIETaX.

OrpaHuueHHOE, KaK IIPaBUIIO, CTAPTOBOE BPeMsI — OCOOCHHOCTh MapIIPYTHBIX ITOJIETOB HAa COPEBHOBAHMSX.
Cyneiickasi KOJUIETHs MOXKET BEIOMpATh €ro COBEPIIEHHO ITPOU3BOJILHO, HO BCE e B HEKOTOPOI 3aBUCUMOCTH OT
MIPOTSDKEHHOCTH MapIIpyTa U MeTeoycioBuil qus. He BiaBasich B IPUYMHBI, BBIHY)KAAIOIINE OTPAaHUIHBATH BPEMSI
paboTHI cTapTa, OTMETUM JIMIIb TAKTUUECKUE TIPUEMBI, IPUMEHsIEMbIe TIPH 3TOM criopTcMeHaMmHu. Eciu B
XOPOMUIYIO MOT0/Y, C YCTOHYMBBIMU IIOTOKaMH, TIO3BOJISIONIMMH ITPOUTH KOPOTKYIO IMCTAHIIMIO CPABHUTEIHHO
OBICTPO, CTAPTOBOE BPEMsI KOHYAETCSI HE3a 100 10 HAMIYYIIUX YCIOBHM JHS, BHITOAHO MOAOKAATH CTAPTOBYIO
CHUTYaINI0, KOTOpasi BOSHUKHET He3aJI0JIro JI0 MpeKpalieHns padbotsl crapra. [Ipu ctapTe Hy)KHO YUUTHIBATH U
Takod (GakTop, Kak KOJMYECTBO YK€ YIETEBIINX HAa MaplIpyT YYaCTHHKOB copeBHOBaHui. [Tapsinue Briepenu
TUIaHEPHI 00JIeryaroT MOMCK BOCXO/ISIINX OTOKOB. Bee ke, mporyckas Brepe]] COepHUKOB, HE TIEpeolieHnBaiiTe
CBOMX BO3MOXKHOCTEH. ECTh pHCK He JOTHATH JIETSAIINX BIEPEI TOBAPHUIIEH, YITyCTHB IIPH 3TOM JIYYIIYIO
CTapTOBYIO CUTYAIIHUIO.

TaxTuka nonera rpynmoil oTIMyaeTcs B 3TOM Clydae CBOEH caMOCTOSTEIbHOCTBIO B BEIOOpE BPEMEHHU CTapTa.
BriBaer, rpynmna crapTyeT 3aJ0JIro 10 3aKPhITHsI JMHUH CTApTa, CHOPTCMEHbI aKTHBHO MOMOTAIOT JIPYT JIPYTy U Ha
BCEM MapuIpyTe JIep KaT JIuIepcTBO. Eciam B TeX ke MeTeoyCIIoBHsX CyAeicKas KOJUIETHs TPUMET PEIIeHHE
Ppa3bIrpbIBaTh OOJIBIION MO MPOTSHKEHHOCTH MapUIPYT M TAKUM K€ 00pa30M OrpaHUYUT CTAPTOBOE BpeMH,
CTapTOBYIO CUTYaIIHIO JOJITO XKJAaTh HE CleAyeT. 3/1ech Bee pelraeT 0opbOa Ha caMOi AUCTAHIMY, TaK KakK ¢
YBEJIMYEHUEM IIOCIIe/IHEH ommMOKa B BEIOOpE BpeMEHH cTapTa OyJeT yMEHBIIAThCS 33 CYET HAKOIUIEHHST OOJBIIIOrO
KOJIMYECTBa OLIMOOK Ha CaMOM MaplIpyTe, 3a CUeT HEMPEABUACHHOIO YXYAIIECHN METe0yCIOBUM, pacia joB
Ky4eBO# 00J1a4YHOCTH, BOSHUKHOBEHHSI BPEMEHHBIX «KPH3HCOB» B MOTOJE U T. .

B urore cam co0oii HanpamBaeTcs elie oJ1H BaKHBIH BBIBOJ. UeM Kopode AUCTaHIHs, TEM IPH MTPOYHX
PaBHBIX YCJIOBHSIX cTapT BaxkHee. M He TOIbKO BEIOOp BpeMEHHM CTapTa, HO M MepBOHAYANIBHBIA 3EKT OT Hero.
Ecnn Bpemsi crapTa yIaqHo U IIEPBbIH k€ BOCXOJSIIMHA TOTOK OKa3aJIcsl HE HW)KE CPEJHETO B ATOT JIETHBIN JI€Hb,
MO>KHO CUHTATh, YTO OOJIBINAs YACTh Aeiia yxe caenana. Ecnu crapT HeynadeH (BOoCXOAsIIHil OTOK caabee
0XKHIAEMOr'0), €CTh CMBICI ITPU HATMYMH CTAPTOBOI'O BPEMEHH HaOpaTh BBICOTY JJIsl BTOPOrO CTApTa U CHOBA
TIOBTOPUTH €ro BO3MOXKHO yCIIEIIHEE.

[Toner mo mappyTy J1r000# NPOTSHKEHHOCTH B KAKOW-TO CTENIEHH HAIIOMHHAET UIPY B MAXMaThl. 371eCh
TaKke HaJ|0 pacCCUNTHIBATh BAPUAHTHI IEHCTBUI HA HECKOJIBKO Iepexo10B Briepe . ONbITHBIE MITaHEPHUCTHI,
HaOHpas BBICOTY B IIOTOKE, HAMEYAIOT OUYepeHOe 00IaKo, CIe/ 3a €0 Pa3BUTUEM, a BO BpeMsl Iiepexoa K HeMy
YIKE CIEIST 32 TEMH, YTO HaXOMAATCS 110 JIMHUK MyTH Jajibie. ToJbKO TakK, ONpeessisi METeopOJI0THIECKYI0
00CTaHOBKY IO MapuIpyTy B Mpeaeax BUIAMMOCTH BIEpell, MO)KHO CBOEBPEMEHHO OLIEHHUTH 1 BHIOPATh
COOTBETCTBEHHO NPaBUWIBHBIE TAKTUYECKHE CXEMBI [UIsl TIPEOJIONIEHHST HAMEUEHHOT0 paccTostiHus. Ha mapripyre
PETYISIPHO COIOCTABIISIIOTCSI pacyeTHBIE JaHHBIE C ICHCTBUTENBHBIMH YIIIaMH CHOCA, CPETHUMHU
CKOPONOABEMHOCTSIMU M BpEMEHEM IIPOXOXKICHHSI OTPE3KOB MapuipyTa. B ciydae 3HaUUTENFHOTO UX OTKIOHEHUS



HE0OXOAMMO BBISIBUTH IPHUYMHY 3TUX W3MEHEHHH, HAllpHMep, M3-3a YCWIICHHS BETpa WM YKIOHEHHS OT
MapuipyTa, TOr/ia BOBpEMs ¥ IPaBUIHLHO MOXXHO BHECTH HEOOXOIMMEBIE ONPABKH.

WHorna Ha MyTH BCTPEUAOTCS YUACTKHU C PE3KO MOHMKEHHOW TEPMUYHOCTBIO. [IpHUMH aTepMUYHOCTH MHOTO
— oztHooOpa3Has 00JI0TUCTas HOACTUIIAIONIAs IOBEPXHOCTh, HATEKaHHUE NIEPUCTOH 00IaYHOCTH, a BMECTE C Helt
BO3/YIIIHOW MacChl C IOHM)KEHHBIM BEPTUKAIBHBIM TEMIIEPATYPHBIM T'PaJUEHTOM, KPAaTKOBPEMEHHBIIH
TEPMHUUYECKHUH KKPU3UC» TT0CIIE TPOXOKICHHUS OOMIMPHOr0 O4ara BHyTPHUMAacCOBOM I'PO3bI C JINBHEBBIMU OCaJ[KaMHU
u T. 1. [loqMeueHHble NpU3HAKK NPEACTOSIIEH aTepPMUYHOCTH MO3BOJIAT CBOEBPEMEHHO U3MEHHUTh TAKTHUKY
nosnera. Eciu, mpeamnonoxkum, 10 3TOro IIAHEPUCT JeNajl MePEXOAbl Ha ONTUMAJIBHBIX CKOPOCTSX, BBICOTY
HaOHpaJ TOJIBKO B CII0€ HAUOOJIbIIEH CKOPOIOABEMHOCTH, TO, IPHOIIKAACH K OIIACHOMY paiioHy, HaJJ0 BOBpEMS
MepelTH Ha SKOHOMUYHBIE PEKMMBI KaK M0 PacCXOAy BBICOTHI, TaK U 110 ee Habopy — HaOMpaTh MaKCUMAaIIbHYIO
BBICOTY JJIs IPEOAOJIEHHS] AaTEPMUYHOM 30HBI.

Ha mapuipyre MoxeT BCTpeTUThCS M OoJiee Ipo3Hasi HEMPHUATHOCTh — nacMypHoe He6o. Eciu
HEMOCPEICTBEHHO BBIIIE YPOBHS KOHACHCAIIMH PACIIONIATAeTCsl MOIIHBIN 3a/Iep KUBAIOIINIA CIOW (MHBEPCHS HITH
H30TEepMHUS), 00J1aKa HAYMHAIOT «PACTEKAThCA» M0 HEOYy. OHHU 3aKPHIBAIOT OT CONHIIA OTPOMHBIC YYACTKH 3EMITH,
ocabusist Wiy BOOOIIE NCKITIOYAsl BCSIKYIO KOHBEKIINIO. Takue paifoHbl 00BIYHO PEKOMEHTYIOT 00XOANTh
cropoHoii. Ho 3a4acTyto oHM OBIBAaIOT CTONB BEJIUKH, YTO OOOMTH MX HEBO3MOXHO. OcTaeTcst 0THO — BBDK/IAThH
MOMEHT M «IIePECKOYUTH>» uepe3 3TOT paiioH. HabpaB MakcuManbHYyO BBICOTY, CleTaTh epexo/ Ha
HaWBBITOJHEHIIIEH CKOPOCTH, 0c000€ BHUMAHHUE YIEsIsl IOUCKY XOTs OBl ClTaObIX BOCXOASIINX MOTOKOB. [Tox
00JTauHBIM «OZIESIOM> OHH OBIBAIOT TaM, TA¢ HanboJee TeMHEIE (IUIOTHBIE) 00JIaKa, CBUACTEIIBCTBYIONIHE O
3HAYNTEIHHON BEPTUKAIBHON MOIIHOCTH O0JIaka, Ha MaJIoi BBICOTE IToJIeTa — B MECTax pa3pbiBa 00JIAKOB, B TaK
Ha3bIBAEMBIX «OKHAX».

3emis, 3aKpbITast 00NIaYHOCTBIO, OCThIBaeT. CONHEYHbIE JIydH, aJarolue Ha HeOOoNbIIoN yuacToK
HOJICTUIIAIONIEH IOBEPXHOCTH YePEe3 «OKHO», OCTATOYHO IPOrpeBaroT ee. Bo3HUKAIOT X0Ts ObI cnadble
BOCXO/ISIIIME MTOTOKH. [IpenMyIecTBo B TaKUX Cirydasix Bcerja OyzeT 3a INIaHepUCTOM ¢ OOJBIION BBIIEPIKKOM.
KpusucHoe cocTosiHEe B 3TOM paiioHe nHora mpuxoaurcs nepexuaats mo 30—40 muH 1 Goree Ha MaJbIX
BBICOTaX. DTO TPeOYeT OrpOMHOI0 HAIIPSHKEHHS BCEX (PM3MYECKUX M MOPAJIbHBIX CHJI. Maseiime HapyIeHust
TEXHUKH MUJIOTHPOBAHUS TYT HEZAOMYCTUMBI. Eciin jke B cimpany oHOBpEMEHHO JIBa WK OoJiee IutaHepa, MojieT
JIOJDKEH BECTHCh, KaK TOBOPAT, «Ha Ciryx». Bce BHMMaHue Ha ocMOTpUTenbHOCTH! CKOPOCTH BBIAEPIKUBAETCS 110
LIyMY BO3/yXa 3a KaOWHOM. JInIIs u3penka pexum Iosnera KOHTPOIUpyerTcs 1o mpudopam. Takue curyaruu
HEKOTOpBIE CIIOPTCMEHBI HE BBIJIEP)KUBAIOT U 3aXOAAT Ha Nocaaky. Ho Gonee BbIep)kaHHBIN TIAHEPUCT,
TIepesk/1aB TOMHUTEIbHBIE MUHYTHI, IIOCTETIEHHO HAYMHAET HAOMpaTh BHICOTY M OKa3hIBAETCS Ha OOJIBIION BBHICOTE.
OnacHslii paiioH npoiineH. [Inanepuct ycrpemiserca Brnepen. Ho Bpems, 3aTpaueHHOE Ha PEOA0JIEHHE STOr0
y4acTka, He BXOAWIO B pacuer nojiera. biusok 3axon connna. O61a4HOCTs HAUUHAET pacnagathes. Cuta u
BBICOTAa «TEPMUKOB» yMeHbIIaeTcs. OcTanoch COBCEM HEMHOTO /10 (PMHMIIA, a BBICOTHI HE XBaTaeT... He Hamo
oruauBatbcs! JlonereTs MoxkHO. TeXHMKA MUIIOTHPOBAHKS B 3TOM CiIydae JOJDKHA ObITh uieansHoi. Hamo
MOOUIIN30BaTh, HECMOTPS HA YCTAJIOCTh, CBOIO BOJIO U BHUMAHHUE Ha YCIIEHIHOE 3aBEpLICHUE 3a1aHUs.
Harpesuuecs 3a eHb MalllHYU O] B€UEp OTAAIOT CBOE Terno. [lnanep, uas BAOIb HUX, MOXKET HE TOJIBKO HE
CHHIKAThCS, HO M HEMHOT0 Habupath (BeicoTy. [1o1 Beuep B TEIIIBIX Maccax Cyxoro BO3ayXa Ha CPaBHHUTEIHHO
MaJIbIX BBICOTaX UMEHHO TaK MOXKHO ITPOJIETATh OOJIBIINE PACCTOSHHS.

Koneunas nens — ¢unanm — gocrurayrta. Ho Ha 3Tom monet He koHdaercsi. Emie u eme pa3 MbICIIeHHO
MIPUIETCS TMPOJIETETh ATOT MAPLIPYT 3aHOBO.

K coxaienmuro, miaHepu3M ecTh U, HaJI0 yMaTh, MHOTO JIET OyAET CIOPTOM, T/Ie COBEPIIEHCTBYIOTCS
CaMOCTOATENBHO, HHAUBUAYAIbHO. [103TOMY KaXkyt0 BO3HUKIIYIO CUTYAIUIO TUIAHEPHUCT AOJIKEH OLIEHUTH CaM.
OTBeTHTH Ha BONPOC, CIY4alHO MM OCMBICTIEHHO COBEPIIEHO TO HIIM MHOE JEUCTBUE, — MOKAIYH CaMOE BaKHOE
B aHaJM3e nosera. Ero Heo0XoauMo BecTH JOKyMEHTAIBHO, OUeHb CKPYIy/ie3HOo. M He TOIbKO KaXk/0ro B
OTZENBHOCTH TIOJIETa, HO M BCEX CIIOPTHBHBIX MOJETOB MUHYBIIErO Ce30HA (BKIIIOYAs HEYJauHbIC M
3aIUTaHUPOBAHHbIC, HO HEBBIMIOJIHEHHBIE). 3AIUCH M0 KaXKIOMY BMECTe ¢ 6aporpaMMaMH KJIaIyTcsl B OCHOBY
aHanu3a. [Ipu paccMOTpeHHH KaXk/I0ro MoJIeTa CIEAYET OTBETUTh Ha MHOXKECTBO BOITPOCOB. [IpaBmiibHO i ObLIO
BBIOpAHO 3a/1aHKe THS 10 MeTe0ycIoBHsIM ? CBOEBPEMEHHO JIM TIPOU3BEIEH B3JeT U cTapT? COOTBETCTBYET JIH
METEOYCIOBHSAM JOCTUTHYTBIN pe3yabTaT (IabHOCTh, CKOPOCTh)? KakoB 3TOT pe3ynbTaT [0 CPABHEHHIO C
JOCTIXKCHUSMH JIPYTUX MIaHepucToB? O ueM TOBOPUT aHAJIN3 OaporpamMmsl (CpelHrue CKOPOMOIbEeMHOCTH,
YaCcTOTa OCTAHOBOK B MOTOKAaX, MAKCUMAJbHBIC 1 MHHUMAJIBHBIC BHICOTHI H T. J1.)? BeigepkuBanach Jiu
OIITUMaJbHas CKOPOCTh Ha nepexonax? Kak BeimonHeH nonet? [IpaBHiibHO JIM OIIEHUBAJIMCh METEOYCIOBUS THS 1
KakKue IIpY 3TOM NPUHUMAJIHCH pemenus? He Obu10 i TpynHOCTEH B MMIIOTUPOBAHUHM WIIH B HaBHTalun'? KakoBsl
VX IPUYUHBI U BIMSIHUE Ha pe3yabTaT? B kakoM oObeMe McIoiabp3oBaHa HH(popManus, N3BIeYEeHHAs U3 MTOJIETOB
JPYIUX IUTaHEPOB (BU3YaJbHO KU MO Paano)?

MOXHO TIPOAOIIKHUTH NEpedeHb 00CTOSITENLCTB, XOTSI ObI YACTUYHO TOBJIMSIBIINX HAa KOHEYHBIH pe3yJIbTaT
nosera. TiaTenbHbIN aHAIN3 KaX/I0ro NMojeTa KaKk TPEHUPOBOYHOIO,. TAK U COPEBHOBATEIBHOIO C MOCIEAYIOLUTUM
ux 000011IeHHeM O3BOJIUT HE TOJIBKO CAENATh IIEHHBIE BBIBObI, HO — U 3TO [NIABHOE — OTKPOET Clalble
CTOpPOHBI CIIOPTHBHOM ITOATOTOBKH. YBUJIETh HX OYy/IET Jierue, eciid pe3yJbTaThl aHaIn3a CBeCTH B Tabiuiy. Ee
rpadsl, TJie 4acTo MOSBISIETCSl OTPULATENBHBIN OTBET, SICHO MMOKAXXYT HCTOYHUKY Heyaau U IJIaBHYIO 1edb padoThI
B HOBOM CE30HE.

Jl1s moaBustoniero OONBIIMHCTBA CIOPTCMEHOB UCTOYHUKOM 3HAHHH 110 TUIAHEPU3MY MOXET M JOJDKHA



CIIY)KUTh aBHAIIMOHHAsI ITpecca KaK OTeYeCTBEHHas, Tak U 3apy0OexxHas. [TonHoe ycBOeHHe TeOpeTHYeCKoro u
METOAUYECKOr0 MaTepHasa 1o adpoJAuHaMHKe, METEOPOJIOr M, TEOPUH MOJIETa, TEOPUU U TAKTUKE MapeHUs
HEoOX0MMO CITIOPTCMEHY-TUIAHEPHUCTY JII000H KBanupukanuu. bonee KBanpUIMpPOBaHHBIE TTIAHEPUCTHI
JIOJDKHBI OTHOCHTBCS K TEOPUH TBOPYECKH, OOOramiasi ée HOBBIMU 3JIEMEHTaMH, COTTOCTABIISISI CO CBOMM OITBITOM,
0COOEHHO TaM, TJIe «BO3HUKAIOT JJUCKYCCHOHHBIE IIPOOIEMBI.

TEXHUKA U TAKTHKA ITAPSIIIEI'O ITOJIETA C UCITIOJIb30OBAHUEM OBJIAKOB

B napsimem nonere noa o6sakamMu Ha NPsSIMOJIMHEHHOE TUIAHUPOBAHHUE ITPHU TIEPEX0IaX MOXKHO Pacxo/0BaTh B
cpenneM Bcero 500—1500 M BEICOTHI, TaK Kak HIDKHSISI KDOMKa KydeBbIX 00J1akoB Ha EBponelickoii Teppuropun
CCCP penxo npessimaer 2000 m. Eciu ske uCnonb30BaTh 00J1aka, MOXXHO pacxoaoBaTh 10 3000—4000 m
BBICOTHI. MICONb30BaHHE BOCXOMISIIUX MMOTOKOB BHYTPHU 00JIAKOB (3a4acTyro 6osiee CHITBHBIX, YeM MO HUMH),
YBEIMYEHUE CPEAHEH BBICOTHI MAPSILETO IT0JIETa O3BOJISIOT 3HAYUTENBHO YBEINYUTD AaJbHOCTD U ITYTEBYIO
CKOPOCTB. J[11s1 MoJIeToB BHYTPU KY4eBBIX 00JIaKOB HEOOXOANMO NMJIOTaKHO-HABUT'AIIMOHHOE 000pY10BaHHE.
Hayuutbcst rpaMOTHO MUIOTHPOBATH TUIAHEP 110 IPHOOpaM — 3HAYHUT OCO3HAHHO U YMEIIO NIPUMEHSTh Ha
MPAKTUKEe OCHOBHBIE MPUHIHIIBI PACIIPE/ICTICHHS 1 TIEPEKITIOUCHHUS] BHUMAHUSI B 3aBHCHMOCTH OT (DaKTOpoB
ronera.

OcHoOBHBIE IMPUHIUIIBI PacnpeaecJacHUuA U NMEPEKII0YCHUA BHUMAHUA U UX 3aBUCUMOCTD OT q)aKTOpOB
moJjiera

Wudopmanmio nuiiotakHO-HaBUTAIMOHHBIX PUOOPOB MOXKHO BOCIIPHHUMATH TO-pa3HOMY. MOXHO,
HaIlpHUMep, OCIIeA0BaTENbHO IIEPEBOIUTE B3IJISL C OJHOTO IpUOOpa Ha IpYyroi B TOM IOPsIIKE, KaK OHU
YCTaHOBJICHBI Ha MPUOOPHON TOCKE, MIIM YCTAHOBUTS JIJIS KaXKJIOT0 PEKUMA MOJIETa, KaK 3TO JIENaIoCh B
HEJIAJIEKOM TIPOIILIOM, CBOIO COOCTBEHHYIO CXEMY, CTPOTO OIPE/ICIICHHYIO MTOCIIEI0BATEIbHOCTD TIEpeBo/ia
B3IUISA/a, BKJIIOYMB B Hee BCe MPpUOOpHl. BapraHToB MOXKHO ITpuayMaTh OecurcieHHoe MHOKeCTBO. Eciu atn
CXEMBI OKa)KYTCSI JKECTKUMH, OHU He OYyT palnoHaIBLHBIMHI, Beb MTOPSIIOK IepeBo/a B3IJIsiaa ¢ mpudopa Ha
npuoop, Kak MOKa3bIBAaET MIPAKTHKA, 3aBUCUT OT MHOTHX (DAaKTOPOB CiIydaiHOro Xapakrepa. MHOTIHe IJIaHEPHUCTHI,
HE OBJIa/ICBIIE METOMKOMN PalMOHAILHOTO PACIpeeNICHHs U MTEPEKIIIOYEHHS BHUMAaHHs, MOTYT BCE JK€ OTIIMYHO
BBINOJIHATH MTOJIETHI 10 MPUOOpaM. DTOMY, Ha TIEPBBIHA B3IJIS, MAPaJOKCATEHOMY SIBIICHHIO €CTh ITPOCTOE
00bsICHEHHE:

XOPOIIIO HATPEHUPOBAHHBINA MIIIOT criocoOeH 3a 1 muH Gonee 100 pa3 mepeBecTy B3MIIA ¢ MpUOOpa Ha
puoop, MOATOMY OH MOXKET BOCTIPHHHMATh HEOOXOANMYIO0 HH(OPMALIUIO JJaKe ITPY HEPAIOHAIEHOM TOpsi/IKe
pacrtipezeneHus BHUMaHus. [IpaBrinbHO 0OyUeHHBIH ITAaHEPUCT 3aTPAavynBaeT HA TIIOTUPOBAHHUE TOJIBKO
HEKOTOPYIO JIOJIFO CBOETO BHUMAHHS, OCTABLIYIOCS 4acTh (Pe3epB) OH CMOKET HCMOIb30BATh IIPH YCIOKHCHUH
00CTAaHOBKH M JJISl IPYTUX eel, HarpuMep, IIpy MojeTax B o0JiakaX — BEJCHHS OPHEHTHPOBKH, PEIICHHS
BCEBO3MOYKHBIX HABUTAIIMOHHBIX M TAKTUYECKHUX 3a/1a4.

Hogeiimue riccnenoBanust ICUXUKH YEIOBEKA OMPOBEPIIIN CYKIESHHE O BO3SMOKHOCTH OCYIIECTBIISTH
OJTHOBPEMEHHO J1Ba WJIM OoJiee BU/IA ICSTENLHOCTH. YeIoBeK SBISETCS B MIPUHIIUIE «OJHOKAaHAJIHHON CHCTEMON»
(H. T1. Bextepera, B. M. CmupHOB «O NpHHIHUNAX U3Y4SHHUS HEHPODHU3UOTOTHYSCKHUX OCHOB MICHXUYECKOI
JIEATEIBHOCTH YeNoBeKa»). «OMHOBPEMEHHOCTB» Psijia EATENbHOCTEH €CTh HE YTO HHOE, KaK OBICTpast U YeTKas
MX TOCTIeIOBATEIBHOCTD. [leiCTBUTENBHO, €I OJJHOBPEMEHHO BOCIIPHHUMATH ITOKAa3aHUS JIBYX COCEIHUX
puOOpOB, HE MIEPEBOIA B3IJIsIa C OHOTO Ha JIPYroM, OKaXKEeTCsl, YTO MOKa3aHMs TOro Npudopa, Ha KOTOPBIH
B3IUISI/T HE HampasiieH (ero mokasaHus BOCIPUHUMAIOTCS MepU(eprUuecKuM 3peHrHeM), BOCTIPUHUMAIOTCS TOJBKO,
€CJIM Ha HeTo «IIepeKIItoueHo» co3HaHue. [Tokazanus npubopa, Ha KOTOPBIH HaNpaBJieH B3I, ITPU 3TOM
nepecTaroT (PaKTHIECKH BOCIIPHHHUMATHCS.

Pazpaborka panyoHanbHON METOANKHU PacIpeAeeHus U MepeKTIoYeHUs] BHUMAHUS Ha IIPHOOPHI TECHO
CBSI3aHAa C aHATIM30M (PU3MYECKHX 3aKOHOMEPHOCTEH, YCTaHABIMBAIONIUX CBS3b MEXKY ITOJI0KEHUEM Ocel
IUIaHepa B IPOCTPAHCTBE, IEHCTBUSAMH CIIOPTCMEHA 110 COXPAHEHHIO 3TOTO ITOJIOKEHUSI U TIOKa3aHUSIMH
MTJIOTa)KHO-HABUTAIIMOHHBIX TIPHOOPOB.

Jlis ysicHeHHs1 3aKOHOMEPHOCTEH MUIIOTUPOBAHKS IO TPHOOpaM PACCMOTPUM PEKUM YCTaHOBUBILIETOCS
TUIaHUpOBaHus (Kak HauboJee MPOCTO 1 THIHYHBIN). [InaHupoBaHKHe XapaKTepu3yeTcs NIByMsl mapaMeTpaMu —
CKOPOCTBIO U HampaBlieHHeM (0e3 ckoibxkeHus). [[TaHepucT onpeienser Ux mo yKa3aTelro CKOPOCTH U KOMIIACY.
OpHaKO BBIAEPKUBATH PEKUM TUIAHUPOBAHUSI TOIBKO 3THMHU JIBYMS IPHOOpaMH MPAKTHYECKH HEBO3ZMOXKHO.
Paboras pymnsamu,. IIIaHEPUCT HE MEHSIET «IlapaMeTpbl, XapaKTepHU3yIolie pexxum mosera. OH MEHsIET TOIbKO
TIOJIO’KEHHE OCel TIaHepa B MPOCTPAHCTBE, a MapaMeTPhl PeXXMMa YCTaHABIMBAIOTCS B 3aBUCUMOCTH OT
MONTOXKeH st oceil (TaHraxa, KpeHa, Kypca). st monera ¢ 3aJaHHbIM YTJIOM IIaHHPOBAHHMS MPOJOJIbHAS OCh
IaHepa JOJKHA COCTABUTH C TOPH30HTOM OMpeIeNeHHbIH yron Tanraxa "Tera". Benuuunna ckopoctu (6ymer
3aBHCETH OT 3TOro yria. st mpsMOJIMHEWHOr o 1MoJIeTa IoNnepevyHas och IlaHepa A0JDKHA OBITh TOPU3OHTAIbHA U
YrOJ CKOITBKEHUs paBeH Hy:to (puc. 42).
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Takum 00pa3oM, COXpaHUTh HY)KHbBIC TTApAMETPhI TNIAHUPOBAHKS HA PEKUME, COOTBETCTBYIOIIEM 3aJIaHHOM
CKOPOCTH, MOKHO, €CJTH OCH IUIaHepa 3aHUMAIOT UCXOIHOE MOJIOXKEHHE OTHOCHTEIBHO ropu3oHTa. [lomoxeHue
IUIaHepa B IPOCTPAHCTBE HO KPEHY U TAHTaXKy OMPEAEIISTCS ¢ HOMOIIBI0 aBHaropu3onTa. ClieJoBaTelIbHO,
BBIJICPXKHUBATh PEXKHUM IIAHUPOBAHHUS B U3BECTHBIX MPEEaX MOKHO OJHUM 3TUM MPHOOPOM (€CITH ILIAHEep JICTUT
0e3 CKOJIBXKEHHS 1 HET BEPTUKAIBHBIX JIBW)KCHUH BO3/yXa). BeIIepKUBaTh 3aIaHHbIH YTOJ IIAHUPOBAHHS
MO3BOJISAICT TOPA3/I0 TOUHEee BapruoMeTp. Utak, rpydo COXpaHATh PEXKUM ITAHUPOBAHHS KOPOTKOE BPEMsI MOXKHO,
HCTIONB3Ys MIOKAa3aHHs BCETO IBYX MPHOOPOB — aBHATOPHU30HTA M BaproMeTrpa. [Ipu JITHTeTbHOM ke
TUTAHUPOBAHUH TIOMHUMO OLIMOOK MPUOOPOB HAKATUTUBAIOTCS OUIMOKU M3-3a HETOYHOTO MHIOTUPOBAHUS TUIAHEPa,
HecOalaHCHPOBAHHOCTH TUIAHEpa B POIONBFHOM U MONEPEYHOM OTHOIICHUSX, BO3JCHCTBHS Ha HErO BHEITHUX
(bakTopoB, HanpuMep OOJIeICHEHUSI.

Hu o aBHaropu3oHTy, HU 110 BApUOMETPY Helb3sl CYAUTh O BEJIUYHUHE MAapaMeTPOB, OMPEICTSIONINX PEKIM
IaHUpOBaHusl. YTOOBI TOUHO BBIIEPIKUBATH ITOT PEKUM, HEOOXOTUMO TIOJIB30BATHCS IPHUOOPAMH, TAIOIIUMHI
KOJIMYECTBEHHYIO HH(OPMAIHIO O €ro mapamerpax, T. €. yKka3aTelieM CKOPOCTH U KOMIIAaCOM. ABHATOPU3OHT U
BapUOMETpP MPUMEHSIOTCS TS BBIICPKUBAHUS pexXUMa Tofeta (Ha30BeM MX. MPpHOOpaMu MUJIOTUPOBAHUS), a
yKa3aTeb CKOPOCTH M KOMIIAC — JIsl UX KOHTpous (puc. 43).
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4 — KOBTROTE, & o [OCTORAMETE WY oKA|IHD

W3BecTHO, MUIOTHPOBAHNUE IJIaHEPA B 3aJaHHOM PEXUME I0JIETa 3aKJIF0YAETCSl B TOM, UTO MIWJIOT CTPEMUTCS
MIPEJOTBPATUTH OTKJIOHEHUE IJIaHepa OT MOJO0KEHUS paJBHOBECHS, & €CIIM OHO NMPOU3O0IIUIO, NeHCTBUAMU pyiei
BO3BpAIAET IUIAHEP B HCXOAHOE MonokeHne. OTKIOHEHHE TTaHepa OT MOJI0KEHHsI PABHOBECHS TTOKAa3bIBAIOT B
MEPBYIO OYepe/lb ABUATOPU30HT U BapHOMeTp (MpuOopbl MUIoTHpOBaHust). [IpakTuiecku OHU Ge3bIHEPIMOHHBI.
INokazanus xe TpUOOPOB KOHTPOJIST pEKMUMa 3aIla3/IbIBaloT. 3aMETUTh N0 HUM HapylIeHHe PaBHOBECHS IJIaHepa
MOXHO, TOJIKO KOT/Ia HAKOIUTCS yX€ 3HauuTeNnbHast ommoka. [103ToMy, 94T00bI ¢ MaKCHMaJIbHOH TOYHOCTHIO
MTJIOTHPOBATh TIaHEP, HEOOXOIUMO OOJbIIe YEIATh BHUMAHHUS IPUOOpaM MUIOTHPOBAHMS, TIPEIOTBpaIas
MaJIeHIITyI0 TeHJSHINIO IUTaHepa K OTKJIOHEHHIO OT TOJIOXKEHUs paBHOBecHs. [IpnbopaM KOHTPOIs pexxuma
MOJKHO yJENIATh TEM MEHbIIE BHUMAaHUS, YeM TOUHEE MUIOTHPYETCs IUIaHep.

HexoTopoe npennodrenne ciaeqyeT OTAaTh aBUATOPU30HTY, TaK KaK OH JAa€T BO3MOXKHOCTb CIIEANTH 3a
MOJTOXKEHHEM TUIaHepa Mo KpeHy (TOYHO) U 1o TaHraxy (rpy6o). Bapromerp ucmonb3yercst TONbKO s
YTOYHEHUSI CTENEHU!



OTKJIOHCHUS ITUTaHEpa OT paBHOBECHUS B IPOAOJIbHOM OTHOLICHUU.

Kak gacro Hazio nepexitouaTh BHUMaHHUE C TPUOOPOB MMIIOTHPOBAHUS HA KOHTPOJIBHBIE? DTO 3aBUCHT OT
KOHKPETHBIX yCIIOBHH IT0JIEeTa: HABBIKOB IIAHEPUCTA, YCTOMUMBOCTH IIAaHEPa, COCTOSTHUSI aTMOC(EpHI, 3a/1auH,
MIOCTaBJIEHHOH M10ToM. Kakomy n3 KOHTPOJIBHBIX ITPUOOPOB ClIeAyeT OTaaTh npennodrenne? Ecinu npu
IUTAHUPOBAHMU Yallle BCErO BO3HUKAET JIEBBIN KPEH, a CTPEJIKa BapMOMETPa PABHOMEPHO C HE3HAUYUTEIIbHBIMU
OTKJIOHEHHUSIMHU KOJIEOJIETCsl OKOJIO 33/IaHHOT0 3HAUEHHs], TO CHAavaj1a o0paTuTe BHUMaHHUE Ha KYpC, T. €. B3TJITHUTE
Ha KOMIIAc, U TEM CKOpee, 4YeM 3HAUMTENIbHEE U MPOAOIIKHUTEIbHEE OTKIIOHEHHS IO KPEHY;

€CJIM YK€ KpeH HeOOJIbIION 1 paBHOMEPHBIN B 00€ CTOPOHBI, HO BAPHOMETP OTKJIOHSETCSl 3HAUUTEIIFHO U
«IIPEUMYIIIECTBEHHO B OJIHY CTOPOHY OT 33JaHHOTO TIOJIOKEHUS], B IEPBYIO OYepelb He0OX0qMMO 00paTHTh
BHIMAaHUE Ha CKOPOCTh, U TEM pPaHbIle, 4eM OOoJIblIe U IPOJOKUTENbHEE OAHOCTOPOHHEE OTKIOHEHUE CTPEIIKH

Bapuometpa (puc. 44).
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MHAOTHIOBAHAT HA UPHOOTH KOOTPOTH PEMHEME (ONETA

A - QTEAUMEHHA TO Wpeny  QEECSVOpSANEE, 6 CTPEAGH apACMETHE — L
noképai:  MPOREPL XK¥DPCE, & — onmawcoyn_ nd Epory 3 aBHOMEpzae, 4
CTpendw RapHouEtha ~— GAsceTopounne  [THOBEFL CROPOLTL!

I[O CHUX IIOp pacCMaTpUBAJIIOCH TOJIBKO YCThIPC MUJIOTAKHO-HABUTAIIMUOHHBIX HpI/I60pa 1 HUYET'O HC T'OBOPWIOCH
00 OCTaJbHBIX: BEICOTOMEPE, YKa3aTelle [I0BOPOTa U CKOJIBKEHHMS, 4acax U JIPYTHX Iprbopax KOHTPOIIS
napaMeTpoOB I10JICTA IJIaHepa. B pacucT HE 6paHaC]) 1 1CJIb NTOJICTA, OKAa3bIBArolas BJIUAHNUC HAa TOPAIO0OK
NEPCKIITOUYCHN BHUMAHUS.

HTaK, OIpeacjicH MUHUMYM HpI/I60pOB JUJI BBIICP)KMBAHUA C MaKCHMAaJIbHOH TOYHOCTBIO JIAHHOT'O pEeKMa
noiseta. OTMeTHM €IIC ABa ITOJIOXKCHUA, UMCIOIIINX BAaXXHOC 3HAUYCHUC IJIs1 Oe3omnacHocTH nojera. Eciau YKasaTeib
MOBOPOTA U CKOJILKCHUSL pa6OTaeT ABTOHOMHO, HaZ0 U3PECJKa MPOBEPATH MOJOKCHHUE €0 CTPEIIKU U
COIIOCTABJIATH C NOKA3aHUAMU aBUATr'OPHU30HTA. HeO6XOI[I/IMO CBOCBPECMCHHO O6Hapy)KI/IBaTB OTKa3 HpI/I60pOB.
Torz[a MOXKHO HepeﬁTH Ha NWIOTUPOBAHUEC 11O I[y6J'H/IpyIOH_[I/IM HpI/I60paM. BTOpoe — OTO KOHTPOJIb BBICOTBI
I10JIETA. PerﬂaMeHTI/IpOBaTB OTOT INPOLECCC HEIb34. B PEKUME TUTAaHUPOBAHUS CICAYCT NEPCKII0YaTh BHUMAHNUC Ha
BBICOTOMEP TEM YallC, YEM HHKC OIIYCKACTCA HHaHep; B Ha60pe ’K€ BBICOTBHI — 4YeM OJIKe IJIaHEp K 3aI[aHHOI\;I
WiIn HeO6XOI[HMOI>i BBICOTC. OTCIOZ[a €ic OJJUH Ba’KHBIN BBIBO: MOPAAOK paCIIpCACICHUA U MCPCKIIIOYCHUSA

BHHUMAHMS 3aBHCHT HE TOJIBKO OT PEKIMa IOJIeTa, HO M OT 3aJa4H WM MECTa IUIaHepa B o0IIei cxeme monera
(puc. 45).
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CTH OT STadad TUMIeTa

Teneps, 3Hast OCHOBHbIE NPUHIUIBI pacIpeENeHUs U NEPEKT0UEeHUs] BHUMAHUS, BBITIOJIHUM I10JIET, KOTOPBIH
TOJIBKO YTO aHANM3upoBaics. [Ipocinenum 3a pakTHIeCKUMU JeHCTBUAMHE IUIAHEPHCTA MO PACTIPEAETICHHUIO U
MEPEKITIOUEHUIO BHUMAHUS B COOTBETCTBUY C U3JI0KEHHBIMU BBIIIIE PEKOMEHAIUAMH, HO YK€ B PeabHOM
THoJNETe.

HauaB miaHupoBaHue ¢ 3aJaHHOM BBICOTHI, IUTAHEPHCT YCTAaHABIUBAET HEOOXOAUMBIN KYPC M CKOPOCTh
nionera. OH BHUMATEIBHO CIIEIUT 32 OTCYTCTBHEM KpEHa U rpy00 BBIIEPKUBAET yroJl TAHTaXa,
COOTBETCTBYIOIINH BHIOPAHHOM CKOPOCTH TOJIETa, YTOOBI BBIIEPKATh 33JaHHbIH PeXXUM ITaHupoBaHus. CTpernka
BapHOMETpa MOKa3bIBACT MIPH ITOM COOTBETCTBYIOIEE 3TON CKOPOCTH CHUKEeHHUE (nomycTuM, ckopocTh 120 km/4,
camkenune 2 m/c). Kpen otcytctByeT. Ha aBHaropu3oHTe CHIIYIT IUIaHEpa YePIKUBAETCS IPOTHB
COOTBETCTBYIOIIEH OTMETKH yria TaHraxa. [ImaHepucT nepeBoauT B3IJIAA HA BAPUOMETP — TOT MOKA3bIBAET
CHIDKEHHE CO CKOPOCTBI0 3 M/c. TIpOM30MIIO 3TO TOTOMY, YTO ITOKA3aHUS aBUATOPU30HTA IO TAHIAXKY HE
BBIJICP)KHUBAIOT IOCTATOYHO TOYHO HEOOXOMMMBIH yron (ruianupoBanus. Hajo mpoBepuTh, Kak U3-3a yBETHYCHHS



BEPTUKAJIHHON CKOPOCTU CHIDKCHUS U3MEHIUTUCH MTapaMeTpPhl PeKUMa ITaHupoBaHus. [[TaHepucT CMOTPUT Ha
yKa3areyb CKOPOCTH:

OHa BO3pOCJIa M0 OTHOMICHUIO K 3aaHHO# Ha 10 km/4. Ho moka riaHepucT Cleii 3a BApHOMETPOM H
yKa3aTelleM CKOPOCTH, MOT MTOSBUThCS KpeH. OH CHOBAa CMOTPUT Ha aBUATOPHU30HT U YOKTAETCS, YTO KpeHa HET.

Tenepb HY)KHO UCTIPABUTH BO3HUKIIIEE OTKIOHEHHE 10 CKOPOCTH. [ITaHepHCT mepeBOIUT IIaHep Ha OOJbIIHe
YIJIBI ATAKH U 110 BAPUOMETPY YCTAHABIMBAET HYKHOE CHIbKeHHE (2 M/c). CHOBa CMOTPHUT Ha aBUATOPU3OHT
(ybesxxmaeTcst, 4TO UCTIPABIISAsA OHY OIMIMOKY, HE JOMYCTHIT APYTOi) U TYT K€ TIEPEBOIUT B3IJISA HA yKa3aTellb
ckopoctu. Cropocts 3amanus — 120 km/4. JlomycTiM, ycTpaHss OmUOKY B CKOPOCTH, IUTAHEPHUCT HE HAOJFO 1Al
3a aBHaropu30HTOM. [lepekiTrounB Tereph BHUMaHUE Ha HETo, 3aMevaeT JIeBbIid KpeH B 5°. Koporkum
OTKJIOHGHHEM PYJIeH yCTpaHsET ero. 3aTeM, epeBe/is B3I Ha KOMITAC, BUIWUT, YTO Kypc yMeHbIwics Ha 10°.
Ero Hano UCTIpaBuTh, U IITAHEPHUCT,. TV HA aBHATOPHU30HT, CO3/1acT HEOOBIION KpeH BrpaBo. [1oka
HCTPABJIIETCS KypC, HAJIO B3TJITHYTh HA CTPEIIKY BAPHOMETPA — OHA OIATH OTKJIOHSETCS BHU3 OT 3aJaHHOTO
mojoxeHus. He3HaYNTENBHO MOTSAHYB PYUYKY «Ha ce0s1», CHOPTCMEH MaphpyeT 3TO OTKJIOHCHUE U 3aTEM CHOBA
CMOTPHUT Ha KOMIAac. 3aJaHHBIA KypC BOCCTaHOBJIEH. [TMIIOT HEMEUIEHHO YCTpaHsIeT CO3aHHBIN paHee KPEH Mo
aBHATOPU30HTY.

Teneps mapaMeTphl pexxuMa mojiera 3aiaHbl. VX Hajo coxpaHuth. [InaHepucT BHUMATEIbHEE CICIUT 32
MpUOOPaMHU MIIOTUPOBAHUS. 3aMETHB, UTO JUTS ySpKAHUS CTPEIIKU BAPHOMETpa Ha HY)KHOM OTMETKE HAJI0
TIpUJIaraTh K pydKe HeOOJbIIOe TAHYIIee YCHINE, IUTAaHEPUCT CHUMAET IOCIIeIHEE TPUMMEPOM. DTO cpasy
o0JieryaeT BBIZICPKUBAHUE 3aJAHHOW CKOPOCTH IUIAHUPOBAHUS. Y CTAHOBUB PEKHUM TIOJIETa U YOS IUBIIIHCE, YTO
IUTAHEP YCTOWYIHMBO TUIAHUPYET, MAIOT MIPOBEPSIET MOKA3aHUS BBICOTOMEPA, YKa3aTelsl IOBOPOTA U CKOJBKCHUS.
Kak BumuM, B peaJibHOM ITOJIeTe ICHCTBHS TUIAHEPUCTA OKa3aIMCh HAMHOTO CIIOJKHEE, YeM MPH aHAITHU3E
YCTaHOBMBIIIETOCS TUTAHUPOBaHMS. Belb ipy aHau3e MoJieTa peyb Mila TOJIBKO O BEICPKUBAHUH PEKUMA U €TO
koHTpose. [Ipu onucaHuy ke peasbHOro MojieTa OPayoch B PacyeT, UYTO PEXKUM YCTAHOBUBIICTOCS TUTAHUPOBAHUS
HapPYIIAJICs U3-3a BHEITHUX (PAKTOPOB M HETOYHBIX JICHCTBUI CaMOro IiaHepucTa. PexuM mosToMy IpuXOoauioch
BOCcCcTaHaBIMBaTh. OJTHAKO M TOT/IA PACTIPEACICHUE U MIEPEKITIOYCHIEC BHUMAHUS IIPH BOCCTAHOBJICHUH PEKUMA
mmojieTa ObUTH CTPOTO MOAYMHEHBI OCHOBHOMY MPUHITUITY: TOJIBKO B 3aBUCHMOCTH OT ITOKa3aHUi MPUOOPOB
MUIOTHPOBAHUS MIEPEKITIOYATh BHUMAHUE HA TPUOOPHI KOHTPOJIS.

CBOOOHBINM TONET IUIAHEpA JICIUTCI B OCHOBHOM Ha J[Ba POKUMA. IUIAHUPOBAHUS, KOTOPBIA MBI
MIPOAHATU3UPOBAIH BBIIIE, U HA0OPA BBICOTHI. PexiM HaOOpa BEICOTHI — €CTh BHITIONIHCHUE MTPABHIBLHOMN CIIAPATU
B BOCXOJAIIEM BO3AYITHOM TOTOKE. [ TpaBUIBHOW CIIUPaTd HEOOXOMUMBI IOCTOSTHHBIC KPEH M CKOPOCTh
(cxompxxenne wuckirouaercs). KpeH MOXKHO BBIIEP)KAaTh MOCTOSHHBIM, €CJIM HaOmogaTh 3a HPUOOPOM
MWIOTHPOBAHUS — aBHATOPU30HTOM. B MaHHOM cilydae OH MpUOOpeTaeT emie ¥ (yHKIUI mpudopa KOHTPOIS
peXuMa, TaK Kak KPEeH Ha CIOUpand — 3aJaBaeMblii mapamerp. [1oCTOSHHYI0O CKOPOCTh BBIIEPKUBAIOT Kak
COOTBETCTBYIONIMM VIJIOM TaHTa)xa II0 aBUATOPH3OHTY, TaK W IIOKAa3aHWSAMU BapuoMeTpa. B cHokoiHOI
aTMoc(epe MoceHIEe ONpPEAENIIOTCs COOCTBEHHBIM CHIDKEHHEM IUIaHEepa Ha JIAHHOW CKOPOCTH C YYETOM yIJia
KpeHa. Ecnu HaOOp BBICOTBI BEAETCS B BOCXONAIIEM IIOTOKE, IIOKA3aHUS BapUOMETPa COOTBETCTBYIOT
JIEHCTBUTEITLHOU CKOPOIOABEMHOCTH IIaHepa B MoToke. ONpeneNvB 1Mo KOMIIacy HalpaBJICHHE BBOJA IUIaHEpa B
CIvipayib, HAJIO0 BHUMATEIBHO CIEAWTH 3a MPHOOPAMH TMHJIOTUPOBAHUS, MOOMBAsCh TOrO, YTOOBI CTpEIKa
BapHOMETpa HE OTKJIOHIACH 3HAYMTENBHO OT MCXOMHOTO MOJ0XeHHUs (MpH HAOOpe BBICOTHI B YCTOWYMBOM U
JIOCTATOYHO HIMPOKOM TOTOKe). Koryma miaHep BOMAET B CHHpaib M HAYHET €€ YCTOWYHUBO BBIMONHSATH, HAIO
B3IJISIHYTh Ha yKa3aTedb CKOpPOCTU. Eciim ckopocTh M3MeHMIIach, I0OBECTH ee 10 3ajJaHHOi. B crimpanu riaBHOe
BHUMAaHUE YICJIiTe MpUOOopaM MUIOTHPOBAHUS — aBUATOPU3OHTY u Bapuomerpy. Ha mpuOopsl KOHTpONIS —
yKa3arellb CKOPOCTH, BBICOTOMEpP U JpyTHe HYXHO IOCMATPUBATh MEPUOJUYECKH, TEM 4Yalle, 4eM McHee
YCTOWYMBBI IOKa3aHUs PHOOPOB MUIIOTUPOBaHUst (puc. 46).

Pre. 46 PachpeyeiepRe SHOMaNET ua NPHGOPH NpH  Dw-
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Bo BTOpOI1 MOIOBHHE CITMpaii HEOOXOMMO .BHUMATEIBHO CIIEIUTh 32 KOMIIACOM, OIIEHUBAsI OCTABIIYIOCS
BENMYMHY yTia pa3Bopora. [Ipubimxascs kK BBIOpaHHOMY HAIlpaBJICHUIO, CMOTPETh Ha KOMIIAc CJIEIyeT BCe Yallle.
Bsixoas u3 onupainy, HabIIOJAaTh 32 CKOPOCTHIO YK€ He HaJo, Bce BHUMaHUe cocpenoTounBaeTcs Ha pudopax
MIJIOTHPOBaHKs ¥ KoMmiace. [1o BapuoMeTpy ciessT, 4ToObl CTpelika OcTaBallach B 33/IaHHBIX Mpeenax. JTo
rapaHTHpyeT CTaOMIbHYIO0 CKOPOCTh B BBIXOJIE U3 criupany. [1o aBHaropu3oHTy ONnpeessitoT TEMIT YMEHbIICHUS
KpE€Ha, KOTOpBIH

COIJIACOBBIBAETCS C TEMIIOM YMEHBIIEHUsI OCTaBILErOCs YINIa pa3BopoTa.



Ha 3akirountenbHOM 3Tare BhIBOJA CJIeayer 6I>ICTpO NEPpEeBOAUTDL B3TJIAA C OAHOTO an/I6opa Ha ﬂpyFOﬁ.

JleficTBUS IUIAHEPUCTA MPH BHIBOJIE VIAHEPA U3 CJI0MKHOTO MOJI0KEHUS

B ob6nakax MOryT BO3HHKHYTH CHTYAIlMH, KOT/Ia TUNIAHEPUCT, CAYYaliHO OTBJIEKIIKCH OT MPUOOPOB, TEPSET
npejcTaBlieHre 0 (PaKTHIECKOM IMOJIOKEHUH ITaHepa B MpocTpaHcTBe. U Tora mianep MOKET OKa3aThCs B
HEOOBIYHOM MIIU JIAKE BEChMa CIIOKHOM MOJIOKEHNH. BBIBOI U3 3TOr0 MONOKEHUS TPEOYET OT MUIOTA YETKHX,
CBOEBPEMEHHBIX U OCMBICIIEHHBIX JieicTBUN. HeOKHIaHHO Monaaas B MojieTe 1Mo npubopaM B CIIOKHbBIE
CHUTYAIUH, TJIAHEPUCT MOXKET OKa3aThCsl B OJHOM U3 JABYX cOCTOsHUN. OH HE 3HAET, B KAKOM IMOJIOKEHUH TIIIAHED
(HETOHATHOE TIONIOKEHHUE), HJIA OH 3HAET, KaK PACIIONOKEH B MPOCTPAHCTBE IIaHEp, HO JUIS BBIBOJIA €r0 U3 3TOr0
CJIOYHOTO MOJIOKEHHS 10 PUOOPaM HYXKHbBI COOTBETCTBYIOIIHE HABBIKA. OCOOEHHOCTh MIEPBOrO CITy4ast COCTOUT
B TOM, YTO IUIAHEPUCTY, AJISl TOT'O YTOOBI HAYaTh JEHCTBOBATH MPEXK/IE BCETO, HAIO MO MOKa3aHUsAM MPUOOPOB
OMpeNIeNUTh MONOKEHHE ITaHepa B MIPOCTPAHCTBE. Bo BTOpOM cllydae MosioKeHHe IUIaHepa B MPOCTPAHCTBE
U3BeCTHO (XOTsI ObI KAYECTBEHHO), U MOJKHO CPa3y HA4aTh JIEUCTBUS 110 BBIBOIY €r0 .B PEXXUM HOPMATBHOTO
TUTAHUPOBAHUSI.

PaccMotpuM, Kak J0JKEH JeHCTBOBATH IIAHEPUCT, KAKMMH ITPUOOpaMH TOJIb30BAThCS U B KaKOM
MOCIIE/I0BATEILHOCTH TIEPEKII0YaTh BHUMAHKE C OJHOTO Mpubopa Ha JPYroil IpH BeIBOJIC ITaHEPa U3
HEMOHATHOTO MJIN CJIOKHOTO Mo0xkeHust. CI0KHOE MOTOKEHHE TIaHEPA MOXKET OBITh YaCTHBIM CIydaeM
HETIOHSATHOTO.

Hanpumep, miaHepuCT HAXOMUIICS B HEITOHSATHOM IOJIOKEHUH, a 3aTEM OMPEIEIIHI, YTO Y IUIaHepa JIeBbIiA
kper 100° u yron kabpupoBanus 15°. C 3Toro MoMeHTa MOXKHO CYUTATH, YTO TUIAHEP HAXOJUTCS B CIIOKHOM
MOJIOKEHHH, U TUIAHEPHUCT JIO/DKEH HEMEJICHHO MPHUCTYIATh K BBIBOY M3 HEro Iianepa. [lookeHne miaHepa B
MPOCTPAHCTBE, KaK U3BECTHO, XapaKTEPU3YETCs TPEMs IlapaMeTpaMu: KpEHOM, yIJIOM TaHraka ¥ KypcoM. B
HAIllEM CITy4ae Kypc He UMeeT 3HAUEHUSI.

PaccMoTpuM BO3MOXKHBIE TTOJI0KEHUS TUIAHEPA 10 JIBYM OCTABIIMMCS Mapamerpam. [TooxeHue mo KpeHy
XapaKTepU3yeTCs: HAllpaBJIeHHEM (JIEBBIM MM MTPABbIM) U BEJIMYMHON yriia K Topu3oHTy (MeHbiie 90° —
HOpMaJibHOE mojioKeHue, 6ombiie 90° —mepesepHyToe). [TooKeHre 0 TAHTAXKY XapaKTEPUIYETCS
HanpasiieHneM (ITUKAPOBAHUEM WM KaOPHUPOBAHUEM) U BEMUMHOM yriia K ropu3oHTy (MeHbie 90°—
HOpMaJIbHOE TTONoKeHue, oonpmie 90°—mepeBepHyToe. TakuMm 00pa3oM, €CITd He IPUHUMATE B pacueT
HarnpaBJieHHe KPeHOB (JIEBBIN MM TPABBIii), TO BCE MHOTO00pa3re BO3MOXKHBIX MOJIOKEHUH [1aHepa B
MPOCTPAHCTBE MOXKET OBITH CBEIECHO K YETHIPEM OCHOBHBIM CIy4dsM . HOPMAIILHOE U EPEBEPHYTOE TUKUPOBAHKE,
HOpMAaJIbHOE U TIepeBepHyTOe KabpupoBanue. Ha puc. 47 npuBeieHbI TOKa3aHUSI aBUATOPU30HTA,
COOTBETCTBYIOIINE MEPEUNCICHHBIM BO3MOXHBIM MOJIOKEHHUSIM ILIaHEPa B MPOCTPAHCTBE.

Pac. 47, TTodazating aeirarnpyinara. SOOTEETCTIVIONES DOIMOILTETM
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(ITnaHepyuCTHI, BHITIONHSS CIOXKHBIC MONETHI B 00J1aKaX, MPAKTHYECKU B JTF0O00H MOMEHT MOT'YT OKa3aThCs B
OJIHOM M3 PacCMaTPUBAEMbIX MONOKEHHUH (B pe3ysbTaTe MONaJaHus B 30HY MOIIHOW HEYHOPST10YCHHOM
TypOyJIEHTHOCTH, B pe3yJIbTaTe OTKA3a M3-3a O0JICICHEHNS YKa3aTelsl CKOPOCTH, BapHOMETpa U APYTUX
npubopoB). [103TOMY MIIaHEPUCTHI, BHIMOMHSIOIINE MOJIETH B 00JIaKax, JOKHBI TBEP/IO 3HATh, KaK ICHCTBOBATh
MPY BHE3AITHOM IIOMAJaHUH B HETOHITHOE UITH CIIO)KHOE MOJOKEHUE TIPH OTCYTCTBUH BHIMMOCTH €CTECTBEHHOTO
TOPH30HTA U HA3eMHbBIX OPHEHTHPOB. PaccMoTpuM ciydail momnajaHus miaHepa B HEMOHATHOE MOIOKEHHE,
KOTOpPOE IOCIIEe BOCCTAHOBIICHHUSI POCTPAHCTBEHHOH OPUEHTUPOBKH OKaXKETCsI K TOMY K€ M CJIOKHBIM. MMeercs B
BHUJLY, YTO IUIAHEP CHAOKEH MUJIOTAXKHBIM aBUATOPH30HTOM.

1-ii cayyaii. [Inanep MUKUPYET ¢ KPEHOM, HAXOMSACH B MPSIMOM WITH MIEPEBEPHYTOM MONOKEHHH (CM. puc. 47,

noka3anus aBuaropusonta 1 u 2). Jlnst BeIBO/IA IJIaHEpa B HOPMAJIBHOE TOJIOKEHUE B 000UX CIyYasxX BHAYAIE
HEO00XO0/IMMO YCTPaHUTh KpeH. JlenaTh 3To cleyeT KOOPAHUHHUPOBAHO, OTKIIOHSS PYJIH B CTOPOHY HAUMEHBILIETO
yriia MPUBEJICHUS K HYIEBOMY KpPEHY, T. €. B 1 1 2 MoJI0)KeHnu pyITH ClieNyeT OTKIOHUTD «BIIEBOY». 3aTeM
OTKIIOHEHHEM PYYKH «Ha ceOs» BHIBECTH IUIAHEDP U3 MUKUPOBAHHS B HOPMAaJIbHOE [NIAHUPOBAHHE.

2-ii cnyqaii. [naHep kaOpupyer ¢ KpeHOM, HaXO/Ch B HOPMAILHOM WJIH TIEPEBEPHYTOM IMOJIIOKESHHH C
OOJIBLIMM YITIOM TaHraxa (cM. puc. 47; nokazanus aBuaropu3onta 3 u 4). [IpeanonoxuM, miaHep HAXOJUTCS B
HOpMaJIbHOM KaOpHUPOBAaHUM U YIOJI TAHT'a)Ka BEJIMK M OTKIIOHEHHE PYUYKH "OT ce0s1" BBI30OBET WILTIO3HIO
HepeBepHyToro nojera. Toraa BEIBOANUTE €0 B HOPMAITBHOE TIOJIOXKEHHE CIIeAyeT ¢ PagBopoTa. CHavana
HEO0XO0IMMO CO31aTh KPEH (YBETHMYHUTh WK YMEHBILUTH €r0 0 ONTUMAIBHOM BETMYHHBI, ONPENesieMOil THIIOM
wiaHepa). [locie co3ganust kKpeHa IIaHep HOCTEIEHHO CBAIMBACTCS» Ha KPBLIO IO TEX MOp, IOKA IEHTPAJIbHAS
TOYKA CUITydTa IIaHepa (Ha aBHArOPH30HTE) HE COBMECTHTCS C JIMHKEH HCKYyCCTBEHHOTO ropu3oHTa. Kpen
YCTpaHseTcsl, ¥ IUIaHep MEPEBOUTCS B HOPMANBHBIN YroM IIIaHUPOBaHus. ECITH yroi TaHraxka MaJbli, TUIaHep
BBIBOJUAIT U3 KPEHa OAHOBPEMEHHO C OTAAUeH PYUKH «OT ceOsp» 10 3aJaHHOrO ToJIoKeHus. B cirydae
KaOpHUPOBaHHUS B IEPEBEPHYTOM MONOKEHUH C KPSHOM IUTaHEeP BBIBOJIT U3 KPEHa C OJJTHOBPEMEHHBIM B3SITHEM
pydKH «Ha ceOs» (st obecriedeHust ckopocTbio). Korna mianep 3aUKCHpyeTCs B OI0KEHUH



COOTBETCTBYIOIIEM II€PEBEPHYTOMY ITIAHUPOBAHHIO 0€3 KpeHa, HaJl0 BBIBECTH €r0 B HOPMAJIGHBIH MOJIET B JIFOOYIO
CTOpOHY.

Takum 06pa3oMm, Monas B HETIOHATHOE ITOJIOXKEHHUE, IEPBOE, UTO JODKEH CAENATh IIaHEPHCT, — ONPEIeTUTh
ABUATOPH30HTOM (Ipyrue mpuOOpPBI TYT HE HYXKHBI) 00lIee MOJIOKEeHHEe TaHepa. BHavae o Kpeny, T. . IiaHep
B HOPMAJIGHOM HITH TIEPEBEPHYTOM MONOKEHHUH, U BCIIEH 32 9TUM (MMPAKTUYECKH OJHOBPEMEHHO) MO TAHT'aXYy, T. €.
MIUKUPYET OH WK KaOpupyeT. Onpesenns o01iee MON0KEeHNe IIaHepa B IPOCTPAHCTBE, CIETyeT HEMEJICHHO
BBIBOJIUTH €T0 B HOpMaJIbHOE NosiockeHne. He ciieayer npu 3ToM yTOYHSTH M0 APYTUM NMPUOOpaM 3HaYEHHUN
pexuMa nonera. Bo-riepBbIX, MIIaHEPHUCT BCET/1a 3HAET, KAKOW PEXUM I10JIeTa MTPEALIeCTBOBAIl TIOTepe
MIPOCTPAaHCTBEHHOW OPUEHTHUPOBKH. BO-BTOPBIX, Ha OlpeielieHne MapaMeTpoB PEeKUMa HY>KHO BPEMsI, TOTAa KakK
BBICOTA, €CJIM OHA MaJjla, CTaHEeT ellle MEHbIIIE U e MOJKET He XBaTUTh JJIs BEIBO/A. MITak, BO BCeX pacCMOTPEHHBIX
CITy4asix, BBIBOJIS TUTAHEP U3 CIOXKHOTO MOJIOKEHHs, HEOOXOIUMO CIIEANTH 32 aBUATOPU30HTOM M B COOTBETCTBUH
C €ro MOKa3aHUsIMH BBIBECTH IIAHEP B PEXKUM HOPMAJILHOTO TUIAHUPOBAHUS. TOIBKO KOT/Ia yroJl TaHTa)xa O4eHb
OOJIBIION M BBIBOJI M3 HET'O JJOCTATOYHO MPOJOJDKUTEIEH, MOXKHO IIOCMOTPETh Ha YKa3aTelb CKOPOCTH U
BBICOTOMED, YTOOBI IOJIYYHTH IIPEJICTABICHHE O BEJIMYMHE 3THX ITapaMeTpoB. 3aTeM TEMIT BEIBO/IA TUIAHEpa U3
MTMKUPOBAHMS HAJI0 COM3MEPUTH CO CKOPOCTBIO M3MEHEHHS ATHX MapameTpoB. Korna mo aBuaropusonty Oyaer
YCTaHOBJICH HYJIEBOH KPEeH M HOPMAJIGHBIHN YroJl TaHraXka IulaHepa, cIeAyeT IOCMOTPETh Ha BapHOMETP, YTOOBI 1O
€ro TIOKa3aHUsIM TOYHO YCTaHOBHUTH HYXKHBIN PEXHUM IUTaHUpOBaHUs. Tenepsb Hy)KHO ITPOBEPUTH BCE ITapaMeTPhl
ToseTa, YTo0bl YCTaHOBUTH HEOOXOJIMMbIE CKOPOCTh M KYypC.

TakTHKa IOJIETOB ¢ UCNOIb30BaHNEM 00/1aK0B. OCO0CHHOCTH BeleHUsI OPUEHTHPOBKH NPU TAKUX
MoJIeTax

IMoneT B Ky4eBBIX 00JIaKaX «XOPOIIEH MOrobI» He MPEACTABIISIET CIOKHOCTU. B MOIIHO-KY4EeBbIX OH HHOTa
TpeOyeT ObICTPBIX U TPAMOTHBIX JEHCTBHIN, TAK KaK BO3BMOYKHBI OCaIKH, 00JIC/ICHEHHE U MMOBBIIICHHAS
TypOyneHTHOCTh. [IpakTHKa moACcKa3bIBaET, YTO, HCIONB3Ys KydeBbie o0siaka ToamuHoi 10 500 M, kakux-aubo
3aMETHBIX YCIIEXOB IIAHEPUCTHI HE JOCTUTAIOT. [IpOUCXOUT 3TO, BO-TIEPBHIX, IIOTOMY, YTO BOCXOISIIHE TTOTOKH
B TaKHMX OOJIaKaX PEAKO MMPEBBINIAIOT CPEAHIOI CKOPOMOIbEMHOCTD MO/ 00JIaKaMH, a HHOT/Ia UMEIOT 3HAUYUTEILHO
MEHBIIYIO CPEHIOI BEJIMYMHY; BO-BTOPBIX, MOJNET B 00Jakax (M 0COOEHHO IEHTPUPOBAHUE BOCXOISAIIETO
MOTOKA), BBIXO/ Ha Kypc (0COOEHHO uepe3 30HY CUIIbHBIX HUCXO/AIIUX MTOTOKOB BHYTPH 00J1aKa) CTAHOBSATCS
3a4acTyIO Jake HEeBBITOAHBIMH. OTHAKO HA OTJEIBHBIX YU4aCTKaX MapUIpyTa, B YaCTHOCTH, PH MEPEeCEeUeHUN
ATEPMHUYHON WJIM 3HAUYUTETBHON 30HBI pacnajia Ky4eBoi 00JauHOCTH, a TAKXKE Ha JIOJIETE, KOTAa BHICOTHI M3-110]
MOCJIEIHETO Ky4EeBOro 00Iaka «He XBaTaere 10 (PMHUIIA, CIIEAYET BOCIIOIb30BATHCA MAJICHIIIEH BO3MOXKHOCTHIO
YBEJMYHTH BBICOTY IMoJieTa B 0Omake. TeM caMbIM MHJIOT TaPaHTUPYET ceOsi OT BCIKUX CIydallHOCTEN Ha
MapIipyTe WK J0JETe.

Hawubomnee parpioHaIpHO UCIIONB30BAaTh KydeBbie o0aka ToimuHoi 0onee 500 M mitn e MOITHO-KYYEBhIC C
CHJIBHBIM BEPTHKAJIBHBIM pa3BuTreM. OHAKO OHU TasAT B ceOe MacCy HEOKUAAHHOCTEH, BKIFOUAst BCEBO3MOMKHBIE
BHUJIbI OCAJIKOB, O0JIEIECHEHUE U MOIIHYIO TypOyIeHTHOCTh. OCco00ii 0macHOCThIO YpeBato obneneHenue. OHO
MOXET CBECTU Ha HET MPEUMYINECTBA, TOCTUTHYThIE B OOIake (B BBICOTE MITH CKOPOCTH HAOOpa BBICOTHI), 1a U
BOOOIIE CAeNaTh TaIbHEUIIHNHA ITOJIET HEBO3MOKHEIM. O0JIeIeHEHIE — DTO OTIIOKEHHE JIb/Ia Ha TIOCKOCTIX U
JPYTHUX 4acTsaX IUIaHepa BO Bpemst mosera. OHO HapyIaeT a3poJAnHAMHUYECKHE XapaKTEPUCTHKH TUIaHepa, paboTy
MpuOOPOB, YXY/AIIAET BUAUMOCTE (00JIeIeHEBAET CTEKIO KAaOWHBI), MOYKET BBI3BATH OMACHBIE JJIsI IPOYHOCTH
IUIaHepa BUOpAIK, CMEIIEHHUS TOMYCTUMBIX IIEHTPOBOK U JasKe ITPUBECTH K €ro paspyieHuio. [To hopme
MOBEPXHOCTH 00JeieHeHne ObIBaeT: mpoduibHOe (MaeaTbHOE), MOBTOPSIOIIEE MPO(UITb TOBEPXHOCTH, TJE UIET
OTJIOKEHHE, U KETOOKOBOE, UMEIOIIIEE BEIEMKY B CpETHEN YaCTH BCIIEACTBUE TIOATAMBAHUS JIbJla WU CIyBaHUS
YaCTH Kareib

Ha BBICTYIIE.

IpodunbHOE 00JIeCHEHHE XapaKTEPHO TS MEPEOXIIaXKIeHHBIX 001aKkoB (00buHO Hike —20° C) mMaroit
BOJHOCTH, KOTJIa OCEBIIIHE KATUTH 3aMeP3at0T, MOBTOPss (hopMy moBepxHOCTH. JKeIoOKOBOE OTIOKEHUE
HAOTIOIAeTCS B TIEPEOXJIAXKICHHBIX 001aKax OO0JIBIION BOAHOCTH (TeMIiepaTypa 00BIYHO OoJiee BHICOKAS, YEM B
MPEABIIYIIEM CIydae).

Crenenb 00ieIeHEHUS TIAHEPA 3aBUCUT OT CKOPOCTU M MPOJIOIDKUTELHOCTH TOJIETA B YCIOBUSIX
00Jie/IeHeHUS TAHHON MHTEHCUBHOCTH. YeM 0OJIbIlie CKOPOCTh U MPOIOIKUTEIBHOCTD MOJIETa B 3TOM 30HE, TEM
cTeneHs o0JieeHenus Boiiie. OnacHoe Jist IIaHEPOB obeaeHeHne (TONIMHA JbjJa — 3—4 CM) TPU CKOPOCTH
OTJIOJKEHHMS JibAa 2 MM/MUH, HanboJiee YacTo BCTpeuaroleecs B 001akax, cosmaercs 3a 10—20 mun nonera.

Ob6enenenre B 001aKkax, €ro MHTEHCUBHOCTH U 30HY 00JIeIEHEHMSI MOXHO MPOTHO3UPOBATH I10
asposormueckot auarpamme. Tak, HauOosee BeposiTHas 30Ha obneneHenus B cioe ot 0 o —10°C ¢
npeo0IalaHueM MepeoXIIaKICHHBIX Kamellb BOsI Bo3sMoxHO oHO U B cioe o1 —10 no —20°C. MeHee BeposSTHO
— Bbrre motepmbl —20°C, Te 00BIYHO MPE0OIIaIaroT JeTHBIC O0TaKa.

Ecnu Benuunna 7—Td GBICTPO BO3pacTaeT ¢ BBICOTOM, TO CYIIECTBEHHOE O0JIeAeHEHNE MaJIOBEpOsTHO, Tae T u
Td cOOTBETCTBEHHO TEMIIEpATypa U TOYKA POCHI HA COOTBETCTBYIOIIEH N300apHUUECKOM MOBEPXHOCTH
a’POJIOTUUECKOM quarpaMMbl. Eciiu uMeeTcst 3aIepyKUBAIOIIUIA CJI0M HHBEPCUHU, H30TEPMUM UITH MAJIBIX 3HAYECHHIMA
BEPTHUKAJIBHBIX TEMIIEPATYPHBIX TPAJUEHTOB U €CJIM Pa3HOCTh 7—Td, yMeHbIIAsCh ¢ BBICOTOH, (MpUHUMAET
HaMMEHbIIIee 3HAYEHHE Y HIDKHEN TPAaHUIIBI CJIOS, TO 30HA BO3MOXHOIO 00JI€/ICHEHHST HAXOMUTCS O]
3aJIep KUBAIONINM CJIoeM (TIPH OTPHUIATENILHOM TeMIiepatype). Eciiu BHYTpU 3a€p>KHUBAIOIIETr0 CII0sI BENUYNHA



T—Td nponomkaeT yMEHBIIAThCS ¢ BEICOTOM, TO 00JI€ICHEHNE BO3MOXKHO KaK MOJ 38JePKUBAIOIIUM CIIOEM, TaK
1 BHYTpH Hero. Eciii Ha HEKOTOpO# BBICOTE YCHIIMBAETCSI [Ta/ICHUE TEMIIEPATYpPhI C BBICOTOM MPU OHOBPEMEHHOM
YMEHBIIICHUH pa3HOCTH 7—Td, TO BEpOSITHOCTH OOJICICHEHHUS B 3TOM CJIOE BENHKA.

[Toner ¢ ucronp3oBaHUEM 00JIAKOB B MPUHIIUIIE HE OTIMYAETCS OT MOJIETOB 10 Ipubopam. OCHOBHBIE NIPaBHIIa
pacripezienieHus ¥ epeKIoYeHUsl BHUMAHUsI OCTAalOTCsl IPEeXKHUMH. B Habope BBICOTHI B IIEHTPE BHUMAHHMS
npUOOPBI MUITOTUPOBAHUS (ABUATOPU30HT U BaproMeTp). JlJis KOHTPOJIsS IEPBOr0 HAJI0 U3pE/IKa MOCMATPHUBATh Ha
JyOIMPYIOMMI yKa3aTesnb OBOPOTa M CKONBXEHUsI. PexxuM Habopa BBICOTHI KOHTPOIIUPYETCS yKa3aHUeM
CKOPOCTH € BbICOTOMEpOoM. [Ipubimkasich K 3alaHHOH BBICOTE, HEOOXOJMMO Yallle CMOTPETh Ha BBICOTOMED, a
JIOCTUTHYB €€,—Ha KOMIIac, YT00bI TOYHO ONPEEIUTh HY>KHBIH KypC, a 3aT€M BBIMTH Ha HEro 3aTeM Ha
HEKOTOPOE BPeMs! HCKIIIOUHTH U3 IOJISI 3PEHUsI BEICOTOMED.

[Mpeamnonoxum, miaHepucT, HaOpaB HEOOXOANMYIO BBICOTY, JIOJDKEH BBIIIOIHUTH HEPEJIET 110 MapIpyTy BHE
BUIUMOCTH 3€MHbBIX OPHEHTHPOB (JIOCTATOYHOIO KOJMYECTBA) U €CTECTBEHHOTO TOPU30HTA, 4 3aTeM BBIATH B
paiioH MOBOPOTHOrO MyHKTA (IO U3BECTHBIM KYPCY U PACCTOSHHUIO /10 HEro). B mituib 310 HecnoxHo. 3Has (o
MOJIETHOM KapTe) TOYHOE MecTO (BXO/a B 00JaKa M BBIIEPIKMBAs MOCIE BBIXOJA U3 HETrO pacyeTHbIE KypC U
CKOPOCTB, POCTEHITNMU apUPMETHIECKUMH TTOJICYETAMU MOXKHO ONpPENENTUTh, KOTr/la NCTeUET BpeMs BBIXO/1a Ha
MOBOPOTHBIN MYyHKT. J{JI51 3TOro ecTh GOPTOBBIC aBUAIIMOHHbBIE YaChl (XPOHOMETP), CEKYHTHAS CTPEIKa KOTOPBIX
3aIlycKaeTcsl cpa3y IOCIIe 0TX0Aa OT o0JaKa, Iie Habupanach BBICOTA.

Paccyxnas ¢popmanbHO MOXKHO c/ienaTh BBIBOA: Ha y4acTKe MapllpyTa OT Hayaja Iepexoa 0 IOBOPOTHOIO
ITyHKTA TUIAHEPHCT JIOJDKEH CIIEUTH 32 YacaMH. A €CII MBICITUTh JIOTHYECKH, TO HAYMHATH HaOMI0aTh 3a YacaMu
cpasy HeT HUKaKoi HeoOXonMuMocTH. Ecii mpearonoxuTh, 4To 10 HOBOPOTHOTO MyHKTa MapuIpyTa JiereTs 15
MHUH, TO TIEPBYIO MOJOBHHY MYyTH CMOTPETh Ha Yachl HET HUKAKOH HEOOXOIUMOCTH (1yBCTBO BPEMEHH,
CBOMCTBEHHOE YeNIOBEKY, MO3BONISAET MPOMEXKYTOK B 5—10 MUH ONpeAenuTh T0CTATOUHO TOUHO). [IprbiimKasch K
MOBOPOTHOMY MYHKTY, Ha Yachl ¥ BBICOTOMEp HaJ0 CMOTpeTh moyaiie (puc. 48), a Ha ykazaTeib CKOPOCTH U
KOMITac pexe, Tak KakK 3a OUeHb KO POTKOE BPEMSs PEKUM MOJIeTa 3HAYUTENbHO He m3MeHuTcst. Kornma obiakos
MHOT0, P&XUM ITAaHUPOBAHMS BBIOMpaeTcs Tak. BpIXo/ Ha IOBOPOTHBIN IMyHKT HAJO0 J€TIaTh Ha TAKOH BHICOTE, T/IE
BH3YyaJIbHO IPOCMATPHUBAIOTCS Ha3eMHbBIE OPHEHTUPHI. Toraa MOXKHO yTOYHUTH CBOE MECTO CITMUEHHUEM KapThl C

MCCTHOCTBIO U ITO3HAHUEM IMOBOPOTHOI'O ITYHKTA MapuipyTa, a TaKK€ KOHTPOJIUPOBATH MPOXO €ro OJAHUM 13
HU3BCCTHBIX MCTO/I0B.
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Berep ycnoxnser pabory ruraHeprucTa B Bo3ayxe. HeoOXoauMbl 3HaUUTENBHBIE MTOACYETH B YME HITH T10
HUMEIOIIUMCS TI0]] PYKOH pa3HOro pojia CUSTHBIM JIMHEKaM (HampuMep, TUHEHKe JI0TeTa U YIJIOB CHOCa
koHctpykuuu E. 1. Bauacopa, HaBuraionHoi nuneiike HJ1-10M u np ) Ho uist 3TOro Hy»HbI TOUHBIC
METEOJaHHbIE O HANIPABJIEHUH U CUJIE BETpa MO BbICOTaM. J[MUTeIpHOE MEePEeKII0UeHe BHUMAHUS Ha PELLIEHNE TOU
WITH MHOM 3a/1a4H (32 CYET UMEIOILErocs pe3epBa BPEMEHH) MOXKET 3HAYUTENBFHO HAPYIIUTh PeXXKUM moneTa. He
UCKIIIOYEHO U MONAJaHUE B CIOKHOE MOoNokeHne. [109ToMy IIaHepUCT N0KEH PalMOHaIbHO MEPEKIII0YaTh
BHUMAaHMNE Ha pellleHNe HaBUTal[MOHHbIX 3a/a4. He cienyer pemaTts HaBUTAIMOHHYIO 3a7jauy Cpa3y «B OIHUH
npuem», dydiie nosranHo. CHavyasa, K IpuMepy, 0 CKOPOIOABEMHOCTH B 00JIaKe U PACCTOSHUIO J10
MOBOPOTHOr'O MyHKTA (C y4eTOM BCTPEUHOH WK MOMYTHOH COCTaBIISIONICH BETPa) MOACYUTATH CKOPOCTh
TIepexofia U BBICOTY, KOTOPYIO HEOOXOAMMO IS 3TOro Habpath. Terneps, 3Hast BEIMYMHY M HarpaBiieHHe OOKOBOH
COCTaBIIAIONIEH BETpa, MOXKHO OIpPeeIUTh IPUMEPHBI Kypc BbIXoza U3 obnaka. Cpa3y mocie BbIX0a Ha Kype
MOJICYUTATh CHOC UIaHEepa Mo BeTpy (M0 M3BECTHOMY BPEMEHH HAXOKJACHHUS B 00J1aKe). 3aTeM HaJl0 BHECTH
MIOIIPABKY B KypC CIE€I0BaHUA U YTOUHUTh CKOPOCTH nepexofa. [lociaeqnuii aTan NoacyeToB — ONpesieleHue
TOYHOT'0 BPEMEHH TIPHUJIETa Ha TIOBOPOTHBII MYHKT M0 YTOYHEHHBIM MapamerpaM (CKOPOCTH TIOJieTa, PACCTOSIHUIO
JI0 TOBOPOTHOT'O MYHKTA, & TAK)Ke CHJIC M HAMPABJICHHIO BETPA).

Jls Hanbosee TOUHOTO BBIXOJ[a Ha MOBOPOTHBIM MYHKT CJIEAYET KaK MO>KHO TOYHEE BBLIEPKHUBAThH KYPC U
CKOPOCTB. A 3TO, B CBOIO O4Yepe/Ib, 3aBUCHT OT MPABUIILHOTO MIJIOTHPOBAHMS 110 MpudopaM. BuzyaibpHas
OpPUEHTUPOBKA 3a4aCTYyIO OCIOXKHAETCS TEM, UTO y IUNIAHEPUCTA HET TOUHBIX JAHHBIX O CUJIE U HalpaBJIECHUU BETpPa
1o BeIcoTaM. [loJier ¢ ncronp3oBaHrEM OOJIaKOB B TAKMX CIydasiX MOXKET PU BECTH K ITOJTHOM WIIM BPEMEHHOM
ToTepe OPUEHTHPOBKH, 0COOEHHO B palioHe 0e3 XapaKTepHBIX IUIOMIAAHBIX, THHEHHBIX OPUEHTUPOB WITH KPYITHBIX
HACEJICHHBIX ITYHKTOB Takue CIO0XHbIE yYaCTKM MECTHOCTH JKEJIaTENbHO MPOJIETaTh BU3YaJIbHO, T € NOA
obJlakamMu, WM MOXHO MPOXOAUTH UX LEITMKOM BHE BHIMMOCTH 3€MJIH, a TIOTOM BBIXOJIUTh B PaiioH C



TUTOIIATHBIMH, JTMHEHHBIMY U JIPYTUMH XapaKTePHbIMH OPUSHTUPAMH, TJI¢ JIETKO ONPEIeTIHTh CBOE
MECTOHAXOXKICHUE U TIPOJODKUTH MOJNET

B pa3pene «'pynmnoBble NONETHI HA IIAHEPaX» MOAPOOHO FOBOPUIIOCH O IPEUMYIIECTBAX TakuX noneroB Kak
JIefiCTBOBATh ITAHEPUCTAM, €CIIU TaKTUKa [oJIeTa TpeOyeT UCII0NIB30BaTh OHO MM HECKOIBKO 00JIAKOB, a
HapyLIaTh FPYIMOBOW MOJET Helb3sl. JINUHBIN OMBIT aBTOpA MOJCKA3bIBACT, YTO TAKOW MOJET BO3MOXEH, U
ONTHUMAIIbHBIN COCTAaB IPYIITHl — JIBa IUIaHepa. MacTepcTBO MUJIOTOB JJOJKHO OBITH BBICOKHM H TIPUMEPHO
paBHBIM.

OcCHOBHBIE YCITIOBHUS 6€30MACHOCTH TAKOTO T0JIeTa — OJHOTHUITHBIC TIAHEPHI U YCTONYHMBAs IBYCTOPOHHSISI
panuocBs3b Mexay HuMH. [locie Bxona B 00s1ako maHepa, HaXoJISIIEerocs BhIIIE, BTOPOH JOJIKEH TOBPEMEHHUTh
HEKOTOpOE BpeMsI BXOJUTh B 00JIaK0, YTOOBI MEXIy IIaHepaMu odpa3oBasiach auctaHuus He meHee 100—150 m
0 BepTHKANU. Bpems 3a/iep)KKH MIaHepa 3aBUCUT OT YCTOWYMBOCTU M CKOPOMOIBEMHOCTH BOCXOJISIIETO TIOTOKA.
Boiins B 0011aK0, HIKHUIN ITAHEPUCT HEMEJICHHO JIOKIIaIbIBAET 00 3TOM 10 pajuo BepxHuii muiot mno
BBICOTOMEPY OIPEENIeT TUCTAHIIUIO 10 BBICOTE U cOO0IIaeT 00 3TOM HIKHEMY B nanmbpHelimeMm, yepes kaxple
100-—200 M HaOpaHHO! BBICOTHI BEPXHHUH IUTAHEPHCT TOKIIAIBIBAET CBOIO BHICOTY U CKOPOIIOIEMHOCTB,
HwxHuit conoctaBiisier 3TH JaHHBIE C OKa3aHUSIMHU CBOMX MPHUOOPOB, 0c000 ciienst 3a COXpaHEHHEM TUCTaHIIH
o Beicote. OH paboTaer «Ha nprem». Eclti ucTaHIms coKpaaeTcs, HIKHUH TTAHEPUCT HEMEIJICHHO MOKUIAeT
00J1ak0, COO0IIaB MapTHEPY BHICOTY, CKOPOCTh M KypC BBIXO/IA.

BepxHHii MJIaHEpUCT, MOJTyYHB TAKOE COOOIICHHUE, TAKKE MOKUAACT 00JIAKO C TEM XKe KypCOM B CKOpPOCThi0. OH IMOCTyMHaeT Tak, 4To0bl
n36exaTh CTOJIKHOBECHHUS, COXPAaHUTh TUCTAHIIUIO U HE ITOTEPATH NapTHEPA. BI)II>’II[$[ us3 06naKa, TJIaHEPUCTBI BHOBb HAXOAAT OJUH APYroro u
TIPOAOJIKAKOT COBMECTHBIN TI0JIET, ITOMOras Apyr Apyry. AHaJIOTUYHO I[eflcTBy}OT CIIOPTCMEHBI IPHU 3HAYUTEIIbHOM OTJIOKECHHUH JIbJla HA
JIOOOBBIX YACTSIX TIJIaHEPOB. )Iam,Heﬁmee €ro HapaCTaHUE€ MOXKET 3HAYUTEIIbHO CHU3UTh a3POANHAMUYICCKUE XapPaKTEPUCTHUKHU aIlliapaToB U,
CJIEAOBATEIIBHO, HE ACT XKEJIAEMOI'0 BBIUT'PhINIA ITPHU UCITOJIB30BaAaHUN 00J1aKOB.



I'nasa | V.

INPUPOJA OBPA30OBAHHUA BOJTHOBBIX IIOTOKOB U TEXHUKA BBIIIOJIHEHUSA ITOJIETA B
HUX

BO3HUKHOBEHWE BOJTHOBBIX IBUKEHUN B ATMOC®HEPE

[Tpu oOrexaHn¥ BO3AYLIHBIM OTOKOM T'OPHOT'O NPEMSTCTBHS B aTMOC(Epe NPOUCXOUT IIEIBIA PsiJ
WHTEPECHBIX SBJICHUH. 3HAKOMCTBO C HUMH HEOOXOIMUMO JUTS KaXKJI0r0 MUJI0Ta, 0COOEHHO Ha COBPEMEHHOM
YpOBHE pa3BUTHUS IDTAHEPU3Ma. DTO BOJIHBI, IOPOXK/IAEMbIE TIPETISITCTBUEM B BO3JYIITHOM ITIOTOKE U
PpacnpoCTpaHsIOIUECS 110 BEPTUKATIY,
pa3nuuHble 00IaYHbIE CUCTEMBI, CBI3aHHbBIE C STUMH BOJTHOBBIMH JIBIDKEHUSIMU, BOJIHOBBIE, BEPTUKAJILHBIE
MIOTOKH; BUXPHU B palilOHE TOPHBIX BEPIINH U T. . Y CIIEIIHO ¥ TPAMOTHO MX MCHOJIB3YS, IUNITAHEPUCTHI MOTYT
TIOJIHUMATHCSI OYEHBb BBICOKO M MIPOHMKATH JJa’Ke B HIDKHHE CJIOH CTPaToc(epsl.

J1y11 BOBHMKHOBEHHSI BOTHOBOT'O JIBM)KEHHUS B aTMOcdepe He0OXO0IMMO cpa3y HECKOIBKO 00s3aTENbHBIX
ycioBuid. 'opHas rpsaa, Haxonsmascs Ha IMyTH BO3YIIHOT'O MOTOKA, HE BHI30BET BOJIHOBOT'O JIBMKECHUSI, €CIIH
HET ellle OJJHOT0 YCJIOoBHs BoTHOBOE BMKEHHE BO3HUKAET TOJIBKO Ha TPAHUIIE IBYX PAa3JIMYHBIX MO0 CBOMM
CBOMCTBaM BO3IYIIHBIX c10eB. OHO HUKOT/Ia HE BO3HUKAET BHYTPH OIHOPOAHON Macchl BO3ayxa. TepMHUdecKue
3aJIepXKUBAIOIIHE CIIOH (MHBEPCUH, M30TEPMHU WITH C 3aMEUICHHBIM TaJIeHUEM TEMIIEPATypPhI C BHICOTO#)
MIPENATCTBYIOT Pa3BUTHIO BOCXOISIINX BEPTHKAIBHBIX JBIKEeHUH. OHI 00pa3yroT BHYTPH BO3AYIIHON MaccChl
TIOBEPXHOCTH Pa3/ielia, BIOJIb KOTOPBIX pa3pbIBaeTcs ITIOTHOCTh BO3/AYXa, a TAKXKE U3MEHSETCS HalpaBieHUuE U
CKOpOCTB BeTpa. M3 MHOrOYHCIEHHBIX U3MEPEHHUH CIIETYET, YTO BO3/AYIIHASI Macca ITPX BOJIHOBOM JIBU)KEHHU
JIOJDKHA 00J1a/1aTh 3HAYNTEIBHON YCTOWYNBOCTHIO HMEHHO B CJIO€ HECKOJIBKUX COT METPOB, Ha YPOBHE BEPIIMHBI
xpebTa. Hrke 1 0cOOCHHO BBIIIE 3TOI'0 YPOBHS CTaTUYECKasl yCTOWYNBOCTh BO3AyXa IPH BOJTHOBOM JBHXEHHH
MeHLme;f ;eM TIPY CUTYalIuK 0e3 BOJTHOBBIX JIBU)KEHHH.
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Ha puc. 49 npencraieHO HECKOIBKO ITPUMEPOB U3MEHEHHUS TEMIIEPATYphl BO3/LyXa C BHICOTOU 1O
(haKTUYECKUM N3MEPEHHUSIM ITPY BOIHOBBIX MOJIOKEHHSX, KOTOPHIE MOXKHO ITPUHUMATh 332 THITMYECKHE.

Eciu pa3mepsl npenstcTBus (rOpHOro XpedTa) H CKOPOCTh BO3AYIIHOTO MOTOKA (MEPIEeHIUKYISIPHOTO
XpeOTy) J0CTATOYHBI Tl 00pa30BaHKs BEIHY)KICHHOTO BOJIHOBOTO JABM)KEHUS, TO 110 3aKOHY BepHysu
YBEJIMYEHUE CKOPOCTH B HIKHEM CJIOE BO3yXa B MOMEHT IIepeMEIIIEHNS HaJl BEPIIMHON XpeOTa BBI3bIBACT
MaJieHUue CTaTUYECKOrO AAaBJICHUS U, CIE0BATENIbHO, IPUBOJUT K YMEHBIIEHUIO BEPTUKAIIBHOIO ITPaIueHTa
naBieHus. Cuiia BepTUKAJIBHOTO IPaIUEeHTa aBJICHUS! YMEHbBIIAETCS U HE YPABHOBEIIUBAET Y)KE€ CUIIBI 3€MHOT'O
NpUTSHKEHUs. B pe3ynbrare Bo3yX 3acachlBaeTcs B OIBETPEHHYIO CTOPOHY CKJIOHA XpeOTa Ml BO3BBIIIEHHOCTH

C HarpaBJieHueM Kuu3y. [Ipy HaTU4YKMK B BO3JyX€e YCTOMYMBOIO PaBHOBECUS 3aCachiBaHUE Oy/IeT MMETh BOIHOBOM
xapakrep (puc. 50).
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Orta aedopmanus co3aercs BAOIb TEPMUYECKOT0 3aA€PKUBAIOIIETO CI0sl B HEOCPEACTBEHHOM 01130CTH OT
TOpPBI

Ecnu otHOCHTENBHAS CKOPOCTh BETpa HAJ| MPEMATCTBUEM YPaBHUBAETCS CO CKOPOCTBIO PACHPOCTPAHEHUS
BOJTHOBOT'O JIBIDKEHUS K MPENSTCTBHUIO, 002 3TU IBW)KEHHSI YPABHOBEIIUBAIOTCS, U BHIHYXK/IEHHBIE BOJHBI
CTAQHOBSATCS «CTAL[HOHAPHBIMIY (KCTOSYNME»). VIHBIMU CIIOBaMH, WX TPEOHU U BIaJWHbBI PABHOYIAJICHBI OT
TIPENATCTBHS, BO30YKAAIOIIEr0 BOTHOBOE JIBU)KEHHE AMIUIUTY/IBI CTAIIMOHAPHBIX BOJIH JI — 3T0 BepTHKaIbHOE
paccTosiHuEe MEXAY BepXHEil U HIDKHEH KyJIbMUHAIIMOHHBIMHU TOUYKAMH TPACKTOPUH BO3IYIIHOH YAaCTHIBI (JTMHUN
TOKa) Tpy BOMHOBOM JBrkeHuH (cM.puc. 50). OHM TOCTUraroT OueHb GONBIINX Pa3MEpOB, TaK KaK 3TH BOJHBI,
MIOCTOSIHHO HaXOJSCh HEJAJIEKO OT NMPENATCTBYS, NONOIHIIOTCS BCe HOBBIMU UMITyJIbcamMu. CTallMOHapHOE
BOJTHOBOE BIKCHHUE, HAYABIIEECS BIOJIb OMPEAEIEHHOIO TEPMUYECKOTO 3aJEPKUBAOIIETO CII0sI, OXBATHIBAET
CBOMM BIIMSIHUEM CJIOM BO3/yXa, PACIOJIOKEHHBIE 110 00eUM €ro CTOpoHaM. BepTukanbHast MpOTSHKEHHOCTh 3TOr0
BIIMSIHUS 3aBHCUT OT pa3Mepa aMIUIMTY/bI BOJIHBL. OHA B CBOIO OY€peb 3aBUCUT OT OTHOCUTEIBHON CKOPOCTH
TiepeMelIeHHs] BO3yXa HaJl IPEISITCTBHEM, €r0 YCTOWYMBOCTH, a Takke OpMBI M Macmrada caMoro
npensrcrusi. O01ee MpaBUiIo IIIACHT, YTO MaKCHMallbHasi aMIUIUTY/Ia BBI3BIBAETCSl TAKUM XpeOTOM, MIMpUHA
KOTOpOro / MpuONM3UTENbHO paBHa JnHe BoaHbL L (eM. prc. 50). Korga xpeder 3HaYuTeNnbHO Mupe Wik yiKe
JUTUHBI BOJTHBI, aMIUTUTY1a HaMHOro MeHble (puc. 51,6). Bmonp MonHoro xpe6Ta, CIUIIKOM HIMPOKOTO MO
OTHOIICHHIO K JUTHHE BOJIHBI, HE ObIBAET CHJIBHBIX BOCXOJSIIIMX MOTOKOB (puc. 51, 6).
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3HauYNTEIbHBIE AMIUIUTY Bl BOSHUKAIOT ObICTPEE B BO3AYLIHBIX IIOTOKAX C TOHKUM CJIIOEM OOJIBIION
yCTOHUMBOCTH (HapUMeD, IPU PE3KOi HHBEPCHH), YeM B 00JIee MOITHOM BEPTUKAIBHOM CJI0€ ¢ MEHbIIEH
YCTOWYMBOCTHIO. B mepBoM citydae MakcuMallbHOE OTKIIOHEHUE aMILTUTYAbI HaXOUTCs BOJIIM3U WIIM TIPSIMO Ha
YpOBHE MHBEPCHH, HO OBICTPO YMEHBIIAETCS HIKE U BBIIIE HHBEPCHH; BO BTOPOM — yYMEHBIIEHHE aMILIUTY/IbI
MeHee 3aMeTHO. /luHa xe BoHbI L 00bIYHO BO3pacTaeT ¢ BEICOTOH. DTO XOPOLIO COIIAaCyeTCsl ¢ MOCTEIEHHBIM
YCHJIEHHEM BeTpa B HIKHEH Tporocdepe. HeGonpime [UMHBI BOIH OOBIMHO HAOMIONArOTCS TIPU CIa0BIX BETpax
n 00JIBIION ycTOHYMBOCTH aTMOC(hepsl, 00JbIIe, HA000POT, — NPHU CHIIBHBIX BETPax U HEOOJBIION
YCTOWYHMBOCTH aTMOC(HEPHI.

B Hammx ycnoBusx JuimHa BoJH Koseonercst oT 5 1o 20 kM. PaccrosiHre M1y TOpHBIM XpeOToM 1 rpeOHeM
MePBOi MTOIBETPEHHON BOJIHBI B OONBIINHCTBE CITy4aeB COCTABISET NPHOIH3UTENBHO TONBKO 2/3 MTHHBI BOJHBIL.
Bepruxanbsnas ckopocts *UY —o/1Ha 13 Hanbosee BayKHBIX U KOHKPETHBIX XapaKTepPHUCTUK. 3a Hell TUIaHepHCT
MOXET HaOJII0/1aTh HETTOCPEACTBEHHO BO BpeMsI rojieTa. BennunHa monoyKUTeNbHbIX U OTPHLIATENbHBIX
CKOPOCTEH 3aBHUCHUT OT aMILTUTY/IbI, JUTMHBI BOJHBI U CKOpOCTH BeTpa (puc. 52).
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CrnenoBaTenbHO, IPH MOCTOSTHHOMN JUTHHE BOJIHBI M CKOPOCTH BETpa BEJIMYHMHA ITOJbEMa WITH CITyCKa
BO3pACTACT C yBEMUUYCHUEM aMILTUTY/bI (puc. 52, a), T. €. ¢ yBeJIH4YeHHEM BEepTUKAIBHOIO PACCTOSHUSI, IO
KOTOPOMY YacCTHUIIBI BO3yXa KOJIEOIIOTCSl BBEpX M BHU3. [Ipy MOCTOSTHHOW CKOPOCTH BETpa M aMIUIUTYE
BEJTMYMHA MOIbEMA U CIYCKa BO3PACTAET C YMEHBIICHUEM JUTHHBI BONHBI (puc. 52, 6), T. €. YeM MeHbIIIe ITHHa
BOJIHBI, TEM Kpy4e MOJHUMAIOTCSl M OIYCKArOTCSl YaCTUIIBI BO3ayXa. [Ipu MoCTOsSHHOW JIMHE BOJHBI U
aMILUTATY/IC BETMYMHA TIObEMA U CITYCKa BO3PACTAET C YBEIIMUYCHHEM CKOPOCTH (BETpa, T. €. 4eM ObICTpee
YACTHUIIBI IPOXOJIAT BOTHOBYIO TPACKTOPHUIO, U300pakeHHYIO JIHKEH Toka (puc. 52,6). 17151 BOSHUKHOBEHHUSI
MOIIHBIX ITOJBETPEHHBIX BOJIH, TPOSKTUPYIOMINXCS 10 OONBIINX BBICOT, BO3AYIIHBIE TEYEHUSI IO STHX BBICOT
JIOJDKHBI OBITH HAaNpaBJIeHbl TPUOIN3NTENBHO TIEPIIEHIUKYIISIPHO K XpeOTy.

OTKJIOHEHHE HaTpaBJICHHs BETPa OT MEpHEeHANKYIIsIpa K XpeOTy He 1oipkHo npesbimaTh 30°. [Ipu atom
CKOPOCTB BETpa, TOUHEE Ciararomiasi, NepIeHIUKYISIpHasi K TOPHOMY XpeOTy, J0JKHA JOCTUraTh Ha ypOBHE
BEPIIUHBI XpeOTa ONpe/IeIeHHOr0 MUHUMAJIBHOTO 3HAYCHHSI, KOTOPOE 3aBUCHUT OT MpeBbIlIeHUs xpeoTa h ¢
MOJIBETPEHHOU cTOPOHBI (cM. puc 50) U B HEKOTOPO# Mepe oT ero HopMbl 1 pa3MepoB. Uem Gosbliie PEBBIIICHHUE,
TeM OOJbIIIas CKOPOCTh «BeTpa HeoOxoaumMa. J{yist O0JIBIIMHCTBA U3BECTHBIX XpeOTOB oHa coctaBisier 10—15 m/c.

o T ' “
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SMEANT A4 PHCTOLCTRAHCOOE 1T odpaadRAlne PLOWOAHOCD  UHA
B oTHOChept

Ha puc. 53, a ormeuen Haubosee O1aronpusTHBIN X0 NEePIIEHANKYISIPHON COCTaBIISIIOLIE CKOPOCTH BETpa.
TyT XapakTepHO IIOCTOSTHHOE HAPACTaHUE BETPA C BHICOTON. Y CTAHOBIICHO, IUIAHEPHI HE MOT'YT IPEOOJNIETh
BBICOTY, TJI€ MIEPIICHIUKYIISPHAs COCTABISAOIIAs CkopocTh (mpubnmkaercs k 0. Takoi ciydait MOXXeT BOSHHUKHYTh
npH OBICTPOM MOBOPOTE BETPa C BBICOTOW BIONB XpeOTa, Kak Moka3aHo Ha nmpumepe (puc. 53,6), uwiu mpu
YMEHBIIICHUH er0 CKOPOCTH € BHICOTOM MPHU yCTOHYMBOM Hampaeienuu (puc. 53,8). B ciosx, rie HabIr01a10TCS
pe3KHe U3MEHEHHS BETpa, YaCTO BCTPEUACTCS CUIIbHAS TypOYIIEHIIHS KaK CIeCTBUE ObICTPBIX H3MEHEHHUH JTHHBI
U aMIUTATY/IbI BOJHBL. CHHONTHYECKUE YCIIOBUSI, TIPH KOTOPBIX BOSHHKAET COOTBETCTBYIOLIAS CTPATU(UKAIIUSI
aTMoc(epbl 10 OONBIIMX BBICOT U YIOMSHYTHIN (CM. puc. 53, a) X0/ BeTpa, MOKHO Yallle BCEro OKUIATh BOIU3H
(pOHTOB B OOIIMPHOM TEILIOM CEKTOpPE 3/IeCh HATpaBICHHE BETpa J0 OONbIINX BBICOT MOYTH HE MEHSETCS.
CKOpOCTb €ro HapacTaeT ¢ BBICOTOM /10 OONBIINX 3HAUYCHUH B HATIPABJICHUH OT OKPAHWHBI K [IEHTPY LUKJIOHA (pHC.

54).



e TP oy F e OO0 DTSRI
P R A
— e e CouT i M

Prc. b4 ChnooTdieckad  oDCTHEOEES,  upe
HOTOpPCR BunpanreEne B CHOBDeTE  OSTpa
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Ha nHTEHCHBHOCTD U XapaKTep pa3BUTHS BOJHOBOTO ABMKEHUsI, KDOME BBIIIEyKa3aHHBIX
METEOPOJIOTHYECKHUX IIEMEHTOB M CYIIECTBYIOIIET0 CHHONTHYECKOTO TTOJIOKEHUsI, 3HAYUTENBHO BIUSET penbed
ropHoii mectHocTH (cM. puc. 50, 51, @, 6). OTcioaa BUIHO, YTO NPU OMUHAKOBOH OTHOCHTEIBHOM BBICOTE XpeOTOB
h BonmHbI ¢ HanOoMbIIEi AMILTUTYI0 BOSHUKHYT 32 TEM XpeOTOM, IMPHUHA KOTOPOTo MPUOIU3UTENHHO paBHA
JUTUHE BOJIHBI. BiusiHue npeBbIeHNs BBICOTHI XpeOTa Ha BEIMYMHY aMIUTUTY/IBI BIIOJHE MOHATHO — XPEOTHI C
OoJIbIIIelf OTHOCHTENIFHOM BBICOTOM CO3/a0T BOJIHBI C OOJIBINIEH aMIUTUTY/I0H. Y CTAHOBIIEHO TAKXKe, UYTO BIIUSIHUE
OT/IEJIBHBIX XOJIMOB MJIM KOPOTKUX XPEOTOB 3HAYUTEIILHO MEHBIIIE, YeM BIIMSHHE JUIMHHBIX XpeOTOB MO100HOTO
npocmitst. 3a XxpeOToM OONBIION JUTMHBI MOXKET BO3HUKATh 3HAYUTEIILHO OOJBIIIEeE YUCIO BEIPA3UTEIBHBIX
MOABETPEHHBIX 1BOJH, YeM 3a 000cO0IEHHBIMU KOPOTKHUMH, TJI€ MOSIBIISIIOTCS OOBIYHO OJJHA WITH JIBE
TIOIBETPEHHBIE BOJIHBI, OBICTPO MCYE3AOIIHE.

Bosblioe 3HaYeHHe UMeeT KpUBU3HA XpeOTa (BuL cBepxy) (puc. 55).

i x 1 BLIpHAR-
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B MecTax, I'’1€ JJUHUA Xpe6Ta HUMECT BOTHYTYIO KPUBU3HY IO OTHOUICHUIO K BO3JIYIITHOMY ITOTOKY (CHeBa),
BO3HUKAKOT 60Hee BbIPA3UTCIILHBIC MMOABETPCHHLIC BOJIHLI, YC€M 3a BBIITYKJIbIM Xpe6TOM (CHpaBa).
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AcumMerpuyHbie (OpMbI TOPHBIX XpeOTOB (puc. 56, @, 6) XapakTepHbI TEM, YTO 30Ha MAKCHMAITbHBIX
BOCXO/ISIIIIMX TTOTOKOB HaXOJUTCSI OJIMDKE WM JajIblie OT XpeOTa 10 CpaBHEHHIO C CHMMETPUYHBIM. 32 HUMHU
BO3HHKAIOT ITOABETPEHHbIE BOJIHBI 3HAUNTEIBHON aMIUIUTY/bI B OOJIBIIOM IHana3oHe ux JuH. Haobopor, 3a

CUMMCETPUYIHBIM Xpe6TOM BOJIHBI C MAaKCUMAJIbHOM aMHHHTyI[Oﬁ OBIBAIOT TOJIBKO (HpI/I OIHOI JIHHE BOJIHBI,
paBHOﬁ HpI/I6J'II/I3I/ITeJ'H)HO €ro mupunHe.
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BrusiHue ABYX TOPHBIX XpeOTOB, pACMOIOKEHHBIX MOCIEA0BATEIBHO APYT 3a APYroM TakoBo (puc. 57): ecu

JUTHHA TIOIBETPEHHON BOJIHBI COBIIAIAET C PACCTOSIHUEM MEKITY XpeOTaMU MU €ro IENIbIM KpaTHbIM (puc. 57,a),
ITOJIBETPEHHBIC BOJIHBI, BEI3BAHHBIC MIEPBBIM XpEeOTOM, YCHIINBAKOTCS BOJTHAMU, 00Pa30BaAHHBIMU BTOPHIM
XpeOTOM; eCITU JUTHHA BOJIHBI HE COBIIAIAET C PACCTOSIHUEM MEKIY XpeOTaMu WM €ro IeIbIM KpaTHbIM (puc. 57,
0), BTOpO#t XpebeT MOKET MOTHOCTHIO JIMKBUIUPOBATH MOABETPEHHbIE BOJIHBI, BBI3BAHHbIE TIEPBHIM. B mepBoM
ciTydae 3a BTOPBIM XpeOTOM BO3HUKAIOT BOJHEI C aMILTUTYIOH, OONBIICH, YeM MOXKHO OXKUIATH JIJIS KaXKI0r0O U3
XpeOTOB B OTNIENFHOCTH. BO BTOpOM ciTydae 3a BTOPBHIM XpPeOTOM HE OBIBACT MOJABETPCHHBIX BOJH,
OJIATONPUSITHBIX JUTSI TAPEHUS. 31eCh MOKHO BCTPETUTH YCHJIICHUE BOCXOISIIIX TTOTOKOB C HABETPEHHOMH
CTOpPOHBI BTOPOro XpeOTa. Y HenapayienbHbX (B3aMMHO) XpeOTOB MO MPUBEIECHHBIM PHYMHAM HAJI0 OXKHIATh
Pa3BUTHSI CYIIECTBEHHBIX BOJTH 33 BTOPBIM XPEOTOM TOJBKO B TOM YaCTH, IJIe PACCTOSIHUE MEKIY HUIMU KPAaTHO
JUTHHE BOJIHEI. B 00IIMPHOIT TOPHOI MECTHOCTH C HEYIOPSIOYCHHBIM PEITLE)OM Pe3YIbTHPYIOIICE TCUCHUES
BO3JYIIIHOTO MTOTOKA OYEHb CI0xkHOe. HeOobIve n3MEeHeHUS B XapaKTepe BO3AYIIHOIO MTOTOKA MOTYT
CIIoCcOOCTBOBATH OOJBIIAM M OBICTPHIM U3MEHEHUSM B PE3YABTHPYIONIEM TCUCHHUH, TAK YTO €ro
HEMOCPEICTBEHHASI CBS3h C PeIbepOM MOXKET U He OBITh YeTKO BEIPAXKCHA.



OBJIAKA, CONYTCTBYIOIME BOJIHOBBIM JIBUKEHUAM B ATMOC®EPE

deHoBbI Ban (eHOBast CTEHa), pOTOPHBIE (BUXPEBBIC) U YeueBHIICOOpa3HbIe O0NIaKa — XapaKTepHast
00JIaYHOCTD, BBIIEISIFONIAS OTACBHBIC 00TACTH BOTHOBOTO JIBHIKCHHS.

WBEaaed spq FERODI iiEMh

Pro B8 CMaetdocts, DOOMEARMET B TOK [ASWAACHOM ACTIRIOM
TEPOYACHTHON ©I0e M HHME BOJTUCAOCT N xMlEUHAR

BoT Kak BBINIAUT 001a4HOCTH (puc. 58), BO3HUKAIOIIAs B TaK HA3bIBAEMOM aKTHBHOM TYPOYJICHTHOM CJIOe, a
TaKXKe B .IIPUJIETAIOIIEM K 3€MHOM MOBEPXHOCTH CII0€ C TEYEHUEM, BO3HUKAIOIIEM HIDKE BOIHOBOI'O IBUKEHUS.
310 (heHOBBII BaJl, KOTOPBIH YaCTO 3aTATUBACT FOPHBIN XpeOeT, M OIUH MM HECKOJIbKO BHXpell (pOTOpOB),
oOpa3zyrommxcs o rpedHIMHU BosiH. DeHOBBIN BeTep BOSHUKAET, KOT/[a YCTAHABINBAETCS TAKOE pacIpe/ieieHue
JIABJIEHUS], B Pe3yJIbTaTe KOTOPOro Yepe3 TOpHYIO LieNb nepeTekaet Bo3ayx. Ilpeanonoxum, uto
paccMaTpuBaeMblil TOPHBIH XpeOeT OIMHAKOBO BO3BBI IIAETCS HAJl IOJIMHAMHM IO 00EMM €ro CTOPOHAM.
PaccMoTpuM 4yeThIpe OCHOBHBIX Ciy4dasi BOSHUKHOBEHUS (peHOBOTO BETpa.
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Puc 51 Pradmemde capeni ofpaansiHus Bate oBIIRoE fedu-
BT BETRE UDR YCAOLHA, HTC WRORCHL OOGHH, OXPYEANHTHL TOR-
HEIA Xpefict, ¢ gBENX STOPOA 04 TLECE
Eciu ypoBeHb KOHJICHCAIMH 11O OTHOUICHHIO K JIONIMHE HAXOAUTCS HaJl TOPHBIM XPeOTOM, TO BaJl 0OJNAKOB
(enoBoro Betpa He obpasyercs (puc. 59, a). Ero He Oyzer Taxke v B TOM Cliydae, KOrjia BO3yX Ha HAaBETPEHHBIX
JIONIMHAX OCTAETCs HEMOJBIKHBIM (HE TepeBaMBacT yepe3 TropHbIi xpedeT). Ecnu ypoBeHb KOHICH AN
HAaXOMUTCSI HEMHOTO HH)KE TOPHOro XpeOTa, TO Bas 00IakoB (heHOBOro BeTpa He OMYCKAeTCs B0
MOJIBETPEHHBIX TOPHBIX CKIIOHOB (puc. 59, 6). Ecnu ypoBeHb KOHICHCAIIMH HAXOAUTCS HA HEOONBIION BBICOTE HaJl
YPOBHEM JIOJIMH, TO COXpaHEHHE Basia 00JIAKOB Ha MOJIBETPEHHON CTOPOHE CKJIOHA 3aBUCHUT OT TOTO, BBINAIAIOT JIH
0CaJIKi Ha HABETPEHHOM cTopoHe. Korja ocajku He BBINAJAIOT, Bl 00JaKOB ()EHOBOTO BETpa TITyOOKO
OIyCKAeTCsl BONB MOJBETPEHHOr0 CKJIOHA BHU3 K jonuHe (puc. 59, B),
Eciu Ha HaBeTPEHHOM CKIIOHE XpeOTa 0CaJ Ky BBINAAI0T U3 00JaKOB, Ha TIOBETPEHHOI CTOPOHE Bal 00JIAKOB
(benoBoro Berpa Bckope ucuesaer (puc. 59, r). [Ipoucxomur 3to BOT ouemy. Ha HaBeTpeHHO# CTOPOHE BO3AYX,
MOHUMASICh, PACIIUPSIETCS U ModTOMY oxnaxaaercst Ha 1°C Ha kaxpie 100 M ogbema 0 ypOBHsI KOHACHCAIIHH.



70 BBI3BIBACT 00pa3oBaHKe 00JIaKOB. BHYTpH HUX OT BBIICICHHUSI CKPBITOH TETUIOTHI MOAHUMAIOIIUACS BO3IYX
oxytaxkaaercs Ha kaxaeie 100 M mombema yxe mpumepro Ha 0,5°C. Eciu u3 00pa3oBaBIIMXCs 00JIAKOB BBIMAIAIOT
OOMIIBHBIC OCAIKH, TO BBINAJACT 3HAUMTEIbHAS YACTh BJIaru, coaepikaieiics B Hux. [lepeiias ropHsiii xpeber,
o0naKa UCYe3aroT, TAK KaK HEMHOT'O BJIATW, OCTaBIIEHCS B HUX, OBICTPO Hcmapsercst (o] BIUSHHEM
annabaTHYeCKOro HArpeBaHus IPU OMyCKaHWH Bo3/yxa). JapHeliee omyckaHue BO3/lyXa BbI3BIBACT yiKe
narpeBanue Ha 1°C na kaxasie 100 M. @eHOBBIN BeTep, TOCTHITIHHN TOJIHHBI, IPHHOCUT TIOATOMY C COOOM
HEOXXHJIAHHOE TTOTEIICHHE U CUITBHOE MaICHUE OTHOCUTEIBHOM BIaXHOCTH. [IpH BOTHOBOM BHIKECHUH
OJIMHAKOBOH MHTEHCUBHOCTH, HO MPH PA3HOI CTENECHH BIIArOCOISPIKaHHUsI BO3yXa HAOMIOAAIOTCS OOMbIIIHe
pas3nuurs B pa3BUTHH OOJAKOB BOIHOBOrO XapakTepa. Tak, Mpu 3HAUYUTENbHOMN BIaXXHOCTH Bo3ayxa (puc. 60),
CIUIOLIHOW 00NAYHOCTH M HEOOJBILION BBICOTE €€ HIKHEH KPOMKH N eTMHCTBEHHBIH MPU3HAK BOTHOBOI'O
JBIKEHHS — y3Kasi 6e3001auHas mienb ¢ NOIBETPEHHOH CTOPOHBI XpeOTa (Tak Ha3bIBaeMblil (DeHOBBII 713 WUITH
(beHoBast mens).

Eepnfoul AT Bl ey [

Prc. 60, TIpy aRAuNTEABHOR Daadlocrs ROLIYEA I COOOAONGE ofoiide

HOCTH ¢ HEODVIBMOR Queoroft Be UESKNERD kpuwskp cRHHITRERHEM [OPH-

FHAKLM EBOMEHOLIOMN ASHRATET ADA:CToS TaK  HASHIAEMME L!]-QH{JHW]‘]

raas (W)
Bepxusis rpanuia heHoBOro Bana o0bIUHO riiajkas. HaxoauTces oHa Ha BBICOTE ICCATKOB HIIM COTEH METPOB HAJl
rpeOHEM U HEPEIKO OMUCHIBAET HIKenexanme hopmbl pebeda. Ecnu (heHOBbIH Basl OJHUMETCS U TpUoOpeTeT
Ky4eBooOpa3Hble (DOPMBI, a pOTOP OJJHOBPEMEHHO MPUOJIIKAETCS K TPeOHI0, 3TO NMEPBBIH NMPHU3HAK OcalneHus
BOJIHOBOT'O mpoliecca. [I[puirHa — B CHIKEHUH CKOPOCTH BETpPa HJIM BO3PACTAFOLIEM BIIHSIHUA KOHBEKIIHH.
deHOBBI BeTep Yallle ObIBACT ¢ Cepe/IMHbBI OKTAOPS 10 CepeANHBI HOSIOPS, HECKONBKO PEXe — C CepeIHbI MapTa
JI0 CepeuHBI anpens. B ocTansHOe BpeMst rojia OH HaOIIOAAETCsl YpE3BBIYANHO PEIKO.
Potopusle (BuxpeBble) obiaka obpa3ytoTcst Tak. [10Tok Bo3myxa, anast BHA3 BIOJIb MOABETPEHHOTO CKIIOHA,

Ha MepeIHel CTOPOHE BUXPS MTOJJHUMAETCsl KpyTo BBepX. OH ObIBaeT 3aMeTeH Mo 00J1aKaM MbLTH, KOTOPYIO
YHOCHT ¢ c00010 BBepX. [Iporiecc 3TOT BEET K «3acachIBAHUIO» HOBBIX MOPLUI BO3yXa, PACIIONIOXKEHHBIX HIDKE
BOCXOJUIIINX YacTeH BOJIH. DTO JaeT HAa4aJIo 0Opa30BaHHUIO POTOPHOTO BOCXOMSIIET0 BIKEHHs Tak 00pasyrorcs
BUXPH (POTOPBI) C TOPU30HTAITBHON OCHIO, HMEIOIIHE C MIOBETPEHHOTO CKIOHA TOP Y3KYIO H MPEPHIBUCTYIO
MOJIOCY BOCXOJISIIIUX BHKCHHUI, @ HA POTHUBOIONI0KHON CTOPOHE POTOPA — TAKYIO JKE 30HY HUCXOJISIIHUX
nBrokeHnil. Hike BUXpS B IPU3EMHbIX CJI0OSX BeTep ObiBaeT cradbiit. OH YacTo JyeT B MPOTHBOIONIOKHOM
HAMpPABJICHUH, T. €. K TOpaM. B OTYETIHBO BBIPaKEHHBIX POTOPAX CKOPOCTH BEPTUKAJIBHBIX JBUKCHUH
kosebmrores ot 5 10 10 m/cek. PoTophl HAKIIOHEHBI B CTOPOHY BETpa U MMEIOT OJTH3KOE K KPYry cedeHue (puc.
61).

T Puc A1 PBepTemsirHedl pRapes
o — OORTHD  RCTRPRMHSMID poigpa
(rEpR) {0 —  pra0opBae-my-
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OOBIYHO POTOPHBIH MOTOK 10 BepTHKanu Ha S50—100% Gombiie BEICOTHI MIPEBLIMICHUS TOPHI HAJI JOJIHHOM.
CrnenoBaTenbHO, BEPTHKAIBHOE Pa3BUTHE POTOPOB 3aBHUCHT OT BHICOTHI XPEOTOB, BOJIM3H KOTOPHIX OHH
oOpa3zyrorcs. B 6onbIrHCTBE CiTydaeB HaOJI01aeTCsl pa3BUTHE JIMIIH OJJHOTO BUXPSI IO TPeOHEM IIEpBOI BOJIHBI.
Ecnm oOpazyeTcst HECKOIBKO BOJIH JIOCTATOYHOM aMIUTUTY/IbI, MOXKET TIOSIBUTHCS M HECKOJIBKO PSIZIOB BUXPEH,
napauieNbHBIX IPYT APYTY, a TAKXKE U TOPHOMY XpeOTy (puc. 62).




[ae B} Czews pasBRTRA BUOGHIMEY H DOTCQIM S GAASMCHHE, Oy
CTOBIEIHLY MEpoRIoeTAME NeCcTHUCTH

PoTopHbIe 001aKka HATOMHUHAIOT TI0 BULY OT/JEIbHBIC KYYEBbIC MM CIIOUCTO-KYYEBbIC, BHITTHYTHIC B PS/I
napaielbHO TOPHOMY XpeOTy. MIHOT1a OHM BBINJIAAT KaK CIUTONIHAS oOnavHas ronoca. OJHAKO B HEKOTOPBIX
CITy4asx Majio BBIJCISIONIASCS Pa30pBaHHas 00JAYHOCTh — €MHCTBEHHBII NPH3HAK BUXPs. Bu 3THX 061aKoB
HATJISTHO CBHJICTEIBCTBYET O TYpPOYJICHTHOM JBM)XEHUH B o0acTy BUXps. [Ipy BHUMATETBHOM PACCMOTPEHHH
JIETKO 3aMETUTh, KaK BEPXHSSI YacTh oONaka OyITO HEMPEPBIBHO MEPETEKALT Yepe3 HIKHIOK

YeuepuiieobpasHble 00NIaKka — OYeHb KPACHBBIC M HaUOOIee XapaKTepHble 00aKa BOIHOBBIX IBHXKCHHI B
atMmocdepe. OHU 00pa3yroTcs Ha rpebGHsx BOMH (cM. puc 62) B cioe BonHoBoro aBmwkenus (CBJI), kotopbiit
MPOCTUPAETCS BBIIIE MPU3EMHOr0 akTUBHOro TypOynenTHoro cios (ATC). Oba 3Tu ciost pa3nesnsieT TOHKUit
nepexofusiii cioit (I[1C), rae TypOyneHTHOCTh 0YeHb ObICTPO Majaet npu nepexoze ot ciost ATC k cinoro CB/I.

YeuepunieoOpasHble 001aKa 00BIYHO HAOIONAIOTCS TTOJI TEPMUIECKHMU 33/I€PKUBAIOIINMH CIIOSIMH B
obnacTax rpeOHel BOIH HA OHOM WM OJIHOBPEMEHHO Ha HECKOJIBKHX YPOBHSX. BO3HUKAIOT OHU B 00JaCTH
MaKCHMAJIbHBIX BOCXO/IALINX JBMKeHUH. KoHaeHcaus HabmoaaeTcst HO3TOMY TONBKO Ha JAHHOM Y4acTKe.
HaBerpeHHbIe, 4eTKO BBIpa)KEHHBIE Kpasi YeueBHIIE00pPa3HbIX 00IaKoB pacronoxeHnsl 006r9HO Ha 100—200 m
BBIIIIE, YeM MOJIBETPEHHBIE, cliabee BbIpaxkeHbl. [loceanee MpOMCXOIUT MOTOMY, YTO YaCTHIIBI OOJIaKa Mocie
nepeceyeHrs YPOBHsI KOHACHCAIMH ¢ OOIUM HUCXOJSIINM JBH)KCHHEM BO3/IyXa TPEOYIOT OMPEICICHHOIO
Mepuo/ia BpEMEHH Ha ucrnapenue. J[nnHa yedeBuieo0pa3HbIX 00NIaKOB OBIBACT OT HECKOIBKUX KHJIOMETPOB JI0
JIECSITKOB KMJIOMETPOB, a NIMPHUHA OT HECKOJIBKUX coT MeTpoB 70 100 kM. B 3aBucuMocTn ot pa3mepa BOIHOBOTO
BO3MYIIICHHUSI U €r0 PACCTOSHHUS OT NPEISITCTBUSI MOT'YT HAONIOIATHCS OJIMH 32 JPYTUM HECKOIIBKO PSIOB
YeueBHIe00pa3HbIX 00NAKOB, KOTOPBIE, KAK  BUXPEBbIe, MApaJUIeIbHbI IPYT APYTY K TOpHOMY XpebTy (cM. pHc.
62).

B 001upHO# TOpHOH MECTHOCTH, TJIe MHOTO KPYIHBIX U B Pa3HBIX HATIPABJICHUAX MPOCTUPAIOIIUXCS XPeOTOB,
yeueBHIe00pa3Hbie 00aKa pacronararotes BechbMa OecropsiiouHo. OHU MOTYT UMETh Pa3InYHYO, HHOTA
HeoObIuHYy0 (hopMmy. [IpHUHHA 3TOr0 — B3aMMHOE YCHUIICHHE WITH OCIIa0JICHHE BONHOBBIX JBH)KCHHUM, BHI3BAHHBIX
OTZENBHBIMU XpeOTamu. YeueBuIieoOpa3Hble 00J1aKa ObIBAIOT U B HECKOJBKO ATaXeH, OOBIYHO B JIBa-4ETHIPE
Ot/enbHbIe APYCHl MOT'YT OBITH YETKO OTACNICHBI APYT OT JAPYra WU CIIUBATHCS CBOCKD CPEHEH YacThio, 00pasyst
eIMHOE MOIIHOE YeueBHIleOpazHoe 001aK0, U3 KOTOPOro HA Pa3HbIX YPOBHSIX BBIIEISIOTCS OCTPhIE HABETPEHHbIC
CTOPOHBI OTENBHBIX 00JaK0B. Eciu rpebeHb caMoil HU3KOH BOJHBI HE MPEBINIACT YPOBHS KOHICHCAIIMH BOJIHBI,
pacronokeHHOH BBIIIIe, TO YeUCBUIIEOOPa3HbIE 00J1aKa He COSAUHSIOTC MEXIY co0oii (puc. 63, a). Ecnu
paccTosHuEe MEXAY CIO0sIMHU (OOJBIION OTHOCUTENBHOW BIAKHOCTH W OOJIBIION aMIUTHTY/IbI BOJIH) HEOOMbBIIOE,
YPOBEHb KOHJICHCAIIMH BOJIHBI, PACIIONIOKEHHON BBIIIIE, IEPEHIET Yepe3 BOJIHY, PACIIONOKEHHYIO HIKE DTO
MPUBEJIET K COSTUHEHHIO YeUeBUIIe00pa3HBIX 00J1aKOB MKy co00i (puc. 63, 6).

Thee. B3 PasasmAse sapHEd-
TH  PACIIVIMeHER  AfIVCOE
SR CPAATW Y GGIAKCE

OCHOBaHUSI CaMbIX HU3KUX OT/ICIBHBIX YCUCBUIICOOPA3HBIX 00JIAKOB JIUIIb UHOTA HAXOMATCS HIKE 3 KM,
00OBIYHO OHU PACHIONIATAOTCS Ha BHICOTaX 5—8 kM. B BEICOKOTOpHOI MECTHOCTH MX BBICOTA MOXET JOCTUTAThH
10—12 kM.

Kak yxxe ckazaHo, CJIOH, IJie IPOUCXOISIT BOJTHOBEIC TBIDKCHUS BO3TyXa, XapaKTEPEH HEBO3MYIIICHHBIM
JIAMUHAPHBIM JBIKeHHEM. O0 3TOM CBHIICTENBCTBYIOT U TJIaKue (GopMbl yeueBUIIe00pa3HbIX 001akoB. OTHAKO
WHOU pa3 MOXKHO BUJICTh BHE3AITHBINA MEPEXOJl UX B Pa30pPBaHHBIC XAOTUYECKUE (POPMBI, UTO YKA3hIBACT HA
OBICTPBIH MEepPEeX0]] JAMUHAPHOTO ITOTOKA B TYPOYJICHTHBIH. DTO MOXXET MPOUCXOTUTH TOJIHKO B HEKOTOPOH YacTH
WJIA BO BCEM BEPTUKAIBHOM CJIO€ aTMOC(EphI, OXBAYEHHOM BOJTHOBBIM JIBIDKCHUEM. Pe3Kue mepeMeHbl, BEpOsSTHO,
00YCITOBJICHBI TOCTENICHHBIMH N3MEHEHUSIMU HEKOTOPHIX METE03JIEMEHTOB (BETPa, TEMIIEPATYPHI, BIAYKHOCTH),
KOTOpBIE Ha OMPEJICICHHOM 3Tale NPUBOAAT K BHE3AITHOMY HU3MEHEHUIO XapaKTEPUCTHUK (BOJHOBOTO JBHXKCHUSL.



TEXHUKA U TAKTHKA IIOJIETA HA BOJIHE

[Mapsiiye moneTsl Ha BOJIHE MO CIIOXKHOCTH MOXKHO Pa3JIeIuTh Ha TPU KaTErOpHUH.

[Mepeas xateropus (Haubonee npocras). [Tocie B3nera asporioes; HaOUpaeT BBICOTY BILIOTH 0 CIO0S
BosHOBOrO fBrkeHust CBJI (cM. prc. 62) mo6Iu30CTH OT a3poapoMa WK B paiioHe ¢ MUHUMATbHOM
TypOyJIEHTHOCTBIO. JIOCTUTHYB BBICOTHI JJAMHHAPHOTO BO3YIITHOTO MOTOKA, OYKCHPOBIIVK C IITAHEPOM
HAMpPaBISIOTCS (K TOPHBIM CKIIOHAM, BBI3BIBAIOIIMM BOJTHOBOE JIBUXKCHHE, BIUIOTH J0 BCTPEYH C BOCXO/ISIICH
30HOH BOJTHOBOTO JIBIXKCHHSI, PACTIONIOKEHHON OJIMKe K TOpaM (B HECKOIBKUX KM OT HHX). 3/1€Ch OTIEIUISIOT
TUIaHep Ha (BBICOTE, XapaKTEePHOH AJIs AaHHOTO paiioHa. OHa konebercst (B 3aBUCHMOCTH OT BBICOTHI TOp) OT 1 70
3—4 kM. Cpasy mocie OTIENKH MPOI0IBHYIO OCh IIaHepa He00XOJMMO YCTAaHOBHUTH ITapajuIelIbHO HAIPaBJICHUIO
BETpa U JIETETh NPOTUB Hero (T. €. K XxpeoTy). TyT HeoOxXoauMa CKOPOCTh, paBHAsI IPUMEPHO SKOHOMHYECKO#
ckopocty manepa. Cieyer HOMHUTG, YTO TpeOHN BBIHY)KJICHHBIX BOJIH, YAAJISSACH OT TIOAHOXMS, Bce Ooiee
MepEABUrAOTCS MOJ] BETep. 30HAa MAKCUMAaNbHBIX BEPTUKAJIBHBIX ABMKEHUI HAKIIOHEHA K TOPU3OHTY MPUMEPHO
Ha 30—45°, mpuyeM 4eM CHIIbHEE BETEp, TEM HAaKJIOHEHHEe OobIe. 111 KOHTPOJIs HEOOXOJMMO HCITONB30BaTh
Ha3eMHbIC OPUEHTHUPHI (€CIIM OHU HE 3aKPBIThI 00JIaYHOCTBIO) MM 00J1aKa, COMYTCTBYIOIINE BOIHOBBIM
JBIKEHUAM (POTOpHBIC WK Apyrue). Mcrnoap30BaHie BOMTHOBBIX ABHXKEHHUI TPEOYET TOUHOTO PUMEHEHHUS

TAKTUKHU MOJIETAa K CKOPOCTU BETpPA.

A verebiusioas-
snre LONTDRS

Pnz 4 Czema moacTa saancpa e ofoacrn mools

Jlns ckopeiiiero Habopa BeICOTHI (puc. 64) miaHep HEOOXOIUMO JIEPIKATH BCE BPEMsI B 00TaCTH MaKCUMAaITbHBIX
BOCXOJIAIINX MOTOKOB (BI0Jb JTHHUM A — A), KOTOpast KaK y)Ke TOBOPHJIOCH BBIIIIE, IEPEMEIIAETCS ¢ BBICOTOM
BIIOJIb TUHUU b — 5. Han0ombIryro BRICOTY MOXKHO HAOpaTh B HABETPCHHBIX YACTSIX POTOPHBIX U
YEUEBUIICOOPA3HBIX 00JIAKOB.

Ecnu ckopocTh BeTpa MeHbIIIE SKOHOMHUECKOW CKOPOCTH IUIaHEepa, MOXKHO PUMEHSTE JIBHXKCHUS B CTOPOHY,
"BOCBMEpPKY" WITH JIeNIaTh BBIMAIBI MPOTHB BeTpa. KaxkIpIid pa3 mociie BBIXO/Ia U3 30HBI MAKCUMATbHBIX
BEPTUKAJIBHBIX CKOPOCTEN HAJ0 BO3BPAIIATLCS HA UCXOAHYIO MO3UIMio (cM. puc. 64), Monb3ysach BCe TEMHU Ke
HAMEUCHHBIMHU 3apaHee OPUEHTHPAMU.

Ecnu sxe ckopocTh BeTpa 0OJbIIe SKOHOMHYECKON CKOPOCTH IUIaHepa, MPUMEHSIFOT TaK Ha3hIBAEMbIE
«3ur3aru». IToT crnocod 3akiouaercs B cieayromnieM. Koraa Berep «capuHer» riaHep Hazaz (o HanpaBieHHIO
BETpa), HaJ0 YBEJIMYMBATEH €r0 CKOPOCTh (puc. 65) u, ceast 3a BApHOMETPOM, CHOBA BOUTH B 30HY MaKCUMAaJTbHBIX
BEPTHUKAJIBHBIX CKOPOCTEH MOIbeMa, YTOOBI 3aTeM BETPOM ObITh CIBUHYTHIM Hasaj (puc. 65, 6). Takum obpazom,
MTOBTOPSISL ATOT MAHEBP, MOKHO ITOI00OPATH CKOPOCTH IIaHEPa, COOTBETCTBYIONIYIO CKOPOCTH BETPa, TEM CaMbIM
0CTaBasiCh B 30HE MAKCUMAJIBHBIX BOCXOJISAIINX MOTOKOB (puc. 65, 6).

Puc. G5 DBeSop OITEMaALEqr
PEMIME [uGOpA  DHCOTH METO-
JM CAHTAAMOAE

Oco0GeHHOCTH TAKTHKH ToJIeTa TPeOYIOT HHOTIa epeiiTh ¢ BOHBI Ha BOJHY. [lepexon ¢ BeTpoM (1o BeTpy) He
MPECTaBIIsECT HUKAKUX TPYIHOCTEW Onarogaps OOJbIIONH CKOPOCTH Takoro mosera. [loTepsi BEICOTHI PH
(momoOGHOM MaHEBpe MOITOMY HeBelrKa. [IpoTHB BeTpa Mepexo/1 C BOIHBI HA BOJHY CBSI3aH CO 3HAYUTENBHOM
notepeii BeicoThI (mopsiaka 1—1,5 kM) u3-3a Masoil myTeBoil CKOPOCTH IUIaHepa.

BBIHYX/ICHHBIM BOJTHOBBIM JIBIDKCHHSIM, KaK H3BECTHO, COMYTCTBYIOT YeueBHIlcoOpa3Hbie oOnaka. OnHAKO He
clieyeT HabupaTh BHICOTY BHYTPH HUX. BepTHKanbHOE pa3BUTHE OTACIBHBIX YCUCBUIICOOPa3HBIX 00IAKOB
cocrarisier 00braH0 200—600 M 1 cpaBHUTENBHO penko nperbiaet 1000 M. CrienoBaTensHO, monajasi B 00J1aKo,
MAJIOT BBIHYXK/ICH JIETETh, HE BUJIS €CTECTBEHHBIM TOPU30HT U OPUEHTHUPHI M0 KpaiiHel Mepe B TeUeHHe KaKoro-



7100 BpeMeHH. DTO YCIOXKHSET TEXHUKY MITOTHpoBaHus. Kpome Toro, B 061aKax BOIHOBOTO MTPOHCX OXKACHUS
BCTpeYaeTcs O0JIe/ICHeHNe, IPaB/a, JOBOIBHO cIaboe (B BH/IE TOHKOTO HAJIETa KPUCTALIMYEOKOrO JIbAa,
3a0HBAONIEr0 MPUEMHHUK BO3IYIIHOH CKOPOCTH U MIOKPHIBAIOMIETO C BHEUIHEH CTOPOHBI CTEKIa KaOUHBI). DTO
TaKXKe YCIOXKHSET mutotupoBanue. C o0eeHeHneM He ClIeyeT CMEIINBATh HapacTaHUE UHEs! HA BHYTPEHHUX
MOBEPXHOCTSIX CTEKJIa KaOWHBI, MPOUCXOsiiiee OT pa3HocTH TemmepaTyp (cBbiiie 10°C) Mexay HapyKHBIM
BO3/IyXOM H BO3/IyXOM BHYTpPHY KaOMHBI U OT HACHILIEHUs BO3/1yXa B KaOWHE BJIaXXHOCTHIO OT JbIxaHus. M30exarth
9TO SBJICHHUE, XOTSI ObI YACTUYHO, MO’KHO, OTKPBIB BEHTHJISIINIO KaOUHEI.

Bropas kateropus (Hanbonee cioxHas). [Tocie B3nera adporoesaa HabOp BEICOTHI BBITOIHSAETCS K TOPHBIM
CKJIOHaM, BBI3BIBAIOIINM BBIHYKIEHHOE BOJTHOBOE JIBM)KEHUE, BIUIOTH JI0 BCTPEUH C POTOPAMH,
pacronoxeHHbIMU Onvoke K ropaM, Ho He Hipke 700—1000 m. TIpu oTienke MO>KHO pyKOBO/ICTBOBATHCS
TIOJIO’KEHHEM OTHOCHTEIIBHO POTOPHOTO 00JIaKa, TaK KakK 30Ha BOCXOSIIHUX JIBI)KEHUH HAXOIUTCS B IepeHen
YacTH POTOPHOro o0Jiaka, 0OpaleHHOro K CKJIOHY TOpBl. ByKCHpOBOYHBINH TONIET — caMasi TpyJHas 9acThb
nonera. HeoObIKHOBEHHAsI XaOTHYHOCTh BEPTUKAIBHBIX TIOTOKOB, OCOOEHHO B HIDKHEM CJIOE, B 3HAUUTEILHOM
Mepe YCIOXKHSET MoJIeT Ha Oykcupe. 3HaueHHEe BEPTUKAIBHBIX YCKOPEHUH 0OBITHO KOJIE0JIeTCsl B 3TUX 30HAX
Mexy 2—4 M/c. B OTHETBHBIX CITy4asX OHO MOKET GBITh HAMHOTO GOJIbIIE. ITO NPUBOANT K 3HAUHTETLHBIM
Teperpy3Kam M YCJIOKHSET TEXHUKY MHJIOTHPOBAHMS.

OTHenuBUINCH B NIepeHEN YacTH pOTOpPa, B 3aBUCHMOCTH OT CKOPOCTH BETPa M NIMPUHBI 30HBI
BEPTHUKAJIBHBIX JIBM)KEHNI Ha/I0 MPUMEHSTH COOTBETCTBYIOIIYIO TAKTUKY Tonera. Eciu ckopocTs BeTpa Ha
BhIcOTe BepuinHbl poropa 20—30 M/c, TO B HIKHEW YacTH HAMpaBIICHHE BETPa IPOTHBOIMOIOKHO
TOCIIOJICTBYIOIIIEMY HaJl TopaMu. UTOOBI He BBEIATH 13 MPENENIOB POTOPA, CIEAYET YCTAHOBUTD IUTaHEp B
HAIMPABJICHUH «OT rOp», T. €. Ha BETep, TOCIOICTBYIOIINIA B HIKHEH YacTh obnaka (puc. 66).

Puc 68 Tlepexon n3 porajmex
ABAKRIINR Tla sHBEEE I ody-
GEE D9EWE RGBT BaTA
Mo Mepe Habopa BBICOTHI YMEHBIIACTCS TOPU3OHTANBHASL COCTABIISIFOLIAS IBHYKEHHUS B pOTOpe (CKOPOCTH

BETPa) U OMHOBPEMEHHO YBEIMYHUBAETCSA CKOPOCTh BOCXOJSIIIUX MOTOKOB. biaromapst 3TomMy, He onacasch BBIATH
13 30HBI BEPTHKAJIBHBIX IBIKEHUH, MO)KHO HAlIPABUTH IUTaHEp MapaulelIbHO OCH POTOpa, T. €. BECTH ce0sl, Kak B
TIApeHNH HaJl CKJIOHOM TIPH CHIIBHOM BeTpe. TONIbKO JOCTUTHYB BEpXHEH 4acTH pOTOpa, CIIENyeT YCTAHOBHUTh
IUIaHep «K TOpaM» — Ha BeTep, FOCHOACTBYIOUH Ha BeicoTe. Ecu ropu3oHTabHOE IBIKEHHE BO3/AyXa ciaboe
(mopsimka 15 m/c) ¥ 30HBI POTOPHBIX JBHKEHUH OOLIMPHbBIE, TO HAOUPATh BBICOTY B HUX MOYKHO 10 CIIUPAITH, KaK
HaOHUPAIOT BBICOTY B TEPMHUYECKHX MOTOKaX (puc. 67).

Puc 87 [lepeson o3 poTopuuy
DinzseHnd Da BoLlkiWE B OCOY-
938 PITDCITRARID Casfioon merpa

9Ty TAKTUKY MOXHO IMIPUMEHATH NPEKJIC BCCTO B HIDKHEN U CpeI[Heﬁ YacTdax poTopa.
Ha61/1paﬂ BBICOTY B POTOpaAx, IIaHEPUCTY HAAO0 CICAUTD 3a IMOJIOKCHUEM U U3BMCHCHUSAMU B o6na1<e, qacTu



KOTOPOT'O HHOT/[A «OTPBIBAIOTCS» OT HETO, CHOCATCS BETPOM IO TOPU3OHTY U OBICTPO Mcue3aroT. [InaHepuct B
9THX CIy4asx He JOJDKEH IOrOHATh MX. Hamo aepkaThesl HAMEUSHHBIX 3eMHBIX OPHEHTHPOB W 00J1aKa, BHOBb
BO3HHKAIOIIETO HaJl POTOPOM BMECTO €OTOPBABIIETOCS.

PacrionoxeHue 3TUX 00JaKOB MO3BOJISAET TAKKE YCTAHOBUTH, B KAKOH YaCTH POTOPA HAXOJUTCS IIAHEPUCT
Bo3MoxHa MOATOMY TaKTHKA, HAHOOJIee MOAXOIAIIAS I JAHHON YaCTH POTOPHOM 30HBI JIBHIKEHUS.
Hanpumep, Heo6X01MMO IPUHUMATH BO BHUMAaHHE YCUIICHHE BETPa MO Mepe NPHOITIKEHHS IIaHepa K YPOBHIO,
TJIe HaXOJUITCS POTOpHBIE 001aka. Kora cTaHer 3aMeTHO, YTO JIBIKEHUS B POTOPHOM CJIOE UCUE3A0T, €T0 HAIO0
MOKUHYTh U JIETETh MPOTHB BETPA, T. €. K XpeOTy. TakuM crocoboM mpolie BCero nepeiiTu 0T pOTOPHBIX
JBIKEHHI K BOHOBBIM. [Iepexo/1 OT pOTOPHBIX JBHKEHHUI ¢ BHICOKOW CTETICHBIO TYpOYJICHTHOCTH K
COBEPIICHHO CIIOKOHHBIM BOJTHOBBIM OOBIYHO COBEPLICHHO 0YEeBUIICH MOXHO 0€3 Tpy/ia YyCTaHOBHTb, KOT/Ia 3TO
npoucxoaut. Eciu ske rpaHuna Mexay 0OOMMH JBIXKCHUSIMH HE TAK OTYETIIUBA, TO IUIAHEPHCT IO MOMEHTA
MepeceyeHusl YPOBHSI POTOPHBIX 00JIAKOB MOXKET OBITh YBEPEH, UTO OH €IlIe He B BOJHOBBIX MOTOKaX OYeHb
Ba)KHO YCTAHOBUTH MOMEHT TMEePeXo/ia U3 POTOPHBIX JBMKCHHUIT B BONHOBBIC. Beslb TakTHKa MMONETa pa3iuyHa B
000HX BUJIaX JBIKCHHH, PE3KO OTIMYAIOIINXCS XapaKTepoM obsiacTell BEpTHKAIbHBIX MOTOKOB. [lepelis B
30HY BOJTHOBBIX JIBIKECHHMIA, TAKTUKY MOJIETa HAJ0 CTPOUTH COOTBETCTBEHHO PaHEe PACCMOTPEHHOMY CIydaro
HOJIeTa B CJIOE JJAMUHAPHOTO BOJTHOBOTO JABIKCHHUS

Tpertbs kaTeropus (Bcrpedaercst Haubosnee penko). OHa coderaer B ceOe MOJIeT B TEPMUYECKUX BOCX OfISIIIIMX
MOTOKAX C MOCIEIYIONIMM TIEPEeX0J0M B BOIHOBBIC. Takoii mepexo BO3MOXKEH, KOria B IPU3EMHOM CIIOE UMEESTCSI
JIOCTATOYHO CHJIBHO pa3BHUTAas TEPMUUYECKass KOHBEKI[Hs, TOCTUTAONIAs YPOBHS BHIHYXKICHHOTO BOJTHOBOT'O
nBrkeHus. KydeBpie o6iaka, BO3HUKAIOUIME MPH 3TOM, IEPEMELIAIOTCS ¢ BETPOM (B MPOTHBOIOIOKHOCTD
POTOPHBIM OOJIaKaM JaXke OYeHb CHIBHOTO Pa3BUTHsI). ONBITHBIM ITyTEM YCTAHOBJICHO, YTO BOCXOJISIIHE
JIBHDKCHHST BOSHUKAIOT Mepe]l HABETPEHHBIMU CTOPOHAMH KYYEBBIX OOJIAKOB HA BBICOTE MX OCHOBAHHS.
[NepexonuTh Ha BOJHY JIy4IlIe BCETO, KOTJIa IIaHep, MepeMeIlasich ¢ Ky4eBbIM 00JaKOM, OKa3bIBAETCS BBIIIE 30HBI
BBIHY)KICHHOT'O BOJTHOBOTO JIBUJKCHHSI, HETTOJIBHYKHO CTOSIIIET0 OTHOCHTEILHO TOPHOI0 XpebTa DTOT mepexos
HAMOMHHAET MEPEXO/] OT POTOPHBIX JABMKECHHH (B CIIUpAH) K BOJHOBBIM, HO FOpPa3/I0 TPYIHEE, TaK KaK TOIBKO
4yepe3 OTHOCHTEIBHO KOPOTKOE BPEMSsT HIDKHSIS MOJBHXKHASL 30HA BEPTUKAIBHBIX KOHBEKTHBHbBIX JIBIXKCHHI
COIIPUKACACTCSI C 30HOH BOJTHOBBIX.

CoBpeMeHHBIE TOJIEThI Ha BOJTHE — MPEUMYIIECTBEHHO BBICOTHBIC TPOMOC(EpHbIe MONEThI J{J1s JOCTHKEHUSI
MaKCHMAJIbHBIX a0CONIOTHBIX BBICOT (OTHOCHTENBHO YPOBHS MOpSI) TIPOIIE BCEr0 UCIIONB30BaTh MEPBBIN coco0
Habopa BBICOTHI B BOJHOBBIX MOTOKaX JJOCTUTHYTh MAKCUMAJIbHBIA BBIUTPHIII BHICOTHI JyUIIIe BYMS IPYTUMH.

INpu nmonerax Ha BOJIHE MOXKET BOSHUKHYTh LIEIbIH Psil HEOKHIAHHBIX CUTYallUi © MOMEHTOB, TPEOYFOLINX
HEMEJUICHHOT0 TIPeKpalieHust Habopa BBICOTBI M AKCTPEHHOTO CHIDKeHMs. Hampumep, Takue: npu Habope
BBICOTHI, YKa3aHHOH B 3aJ[aHUH, IIPOHM3OIIIIA YTeUKa KHCIopoaa (fomyckaercst ocTaTok He MeHee 30 atMochep),
YXYIIIMIACh BUAMMOCTS, HEHCIIPABHO MITM OTKA3aJI0 IPUOOPHOE WX paanoo00py0BaHUE, IIIOXO HOTYBCTBOBAI
ce0st MIJIOT, HCHOPTUIIMCH METEOYCIIOBHS, He TapaHTUPYIOIIe 0e30MaCHOCTh JaJbHEHIIero monera (pesKko
YCHITUIICS BETEp Y 3€MJIH, HATEKaHHE CIUTOLIHON 00JIAYHOCTH HIDKHETO WM CPEJHEro sipyca H T. 1.). Bee 310
TpeOyeT He3aMe NTUTETIBHOTO MPEeKpalieHuss HAO0pa BBICOTHI, SHEPTHYHOTO CHIKEHHUS U CKOPEHIIel TOCaKi Ha
a’posIpoMe BhIJIETA WK Ha 3amacHOM. Helb3s Taroke 3a0bIBaTh O BPEMEHH HACTYIUICHHUSI TEMHOTBI U 3aX0/1a
conHIfa Ha 3emiie. Ha OoMbIIol BEICOTE MOXKET €IIe SIPKO CBETHTH COJHIIE, a Ha 3eMJie yke cyMmepku. Ha
Heo0OpyJOBAHHOM HOYHEIM CTapTOM adpOpOMe IIPOU3BECTH MOCAIKY [TOCIE 3aX0/1a COJHIA OyneT KpaiiHe
TPYIHO.

MaccoBbie MoJIeThl B BOJHOBBIX MIOTOKAaX — OY/ylllee COBETCKOTrO MmiaHepu3ma. Takue moneTsl Mpu XOpoIeH

OpraHU3alUK He MPEICTABISIOT CIOKHOCTH. OHHU € YCIIEXOM MOTYT BBINONHSATHCS CIIOPTCMEHAMH CO BTOPBIM H
OoJiee BEICOKHM Pa3psiioM.
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Ilepuoauyeckue u3gaHus



CoBerckue: «ABHanus U KOCMOHaBTHKa», «Kpbuibs PomuHbI», «Sparnai» «CamonerocTpoeHne. TeXHHKa BO3LYIITHOIO
¢ora».

Wuoctpannsie: «Flieger Revue» (I'IP), «Skrzydlata Polska» (ITonsmia), «Soaring» (CILA).

OTI'JIABJIEHUE

Ot aBTOpa
I'aaBa |. KpaTkue cBeieHHS 0 METEOPOJIOTHH

Omnpenenenue Toroasl. Mereoposiorndeckue IeMeHThL. TeMmeparypa U BIaXHOCTb BO3yXa. BepTHKaIbHEI rpaineHT
TeMIIepaTypel

Boznynmsie Maccs

AtMmocepHble HPOHTHI

bapudeckne cuCTeMBbI

CHHONTHYECKHE YCIIOBUSI, OJIArONPUSTCTBYIONHE NaPSIIHM [T0JeTaM Ha ItaHepe. KapTel moroxst .

Abdpororudeckas iuarpaMmma

IaaBa ||. Teopernyeckue 0OCHOBBI MAPEHUS M MPAKTHYECKOE PElIeHNE 32124 ONTHMAJIBHOIO N0JIeTa MJIaHepa .
OCHOBHOE YCJIOBHE ONTHMAJILHOCTH CKOPOCTHOT'O Mapsiiero nojuera. CpeiHsisi CKOPOCTh IepeeTa
Kpyrosoii kanbkyasTop
OO0 MCKITIOYCHHH PEaKIMi BapHOMETpa Ha U3MEHEHHE PEXKUMA B IPOLIECCEe ONTUMH3AIMHN TAPSILEro MoJiera
ITocTpoenue ymHelkH 1oeTa

I'nasa |11, TakTHKa U TeXHUKA HapeHUs
OO1Me IPHHINIEI TAKTUKH IepelieTa Ha IUIaHepe
ITepeseTsl 10 3aMKHYTHIM MapIIPyTaM ¥ B OJJHOM HaIlpaBICHHU
BbIX0z Ha TOBOPOTHEII IYHKT U (PUKCHPOBAaHHE MPOXO/A IOBOPOTHBIX ITYHKTOB MapLIpyTa
I'pymmoBkle HOJNETH Ha IIaHEepax
Oco0EHHOCTH HOATOTOBKH M TAKTHKA MOJICTOB HA COPEBHOBAHHSIX
TexHMKa U TAKTHKA HapsIIero MojeTa ¢ HCIONb30BaHUEM 00JIaKoB

T'naBa V. Hpnpoz[a OﬁpaSOBaHHfI BOJIHOBBIX ITOTOKOB U TEXHHUKA BBITIOJIHECHUA MTOJIETA B HUX
Bo3HHKHOBEHHE BOJTHOBBIX I[BPI)KCHPIP’I B aTMocd)epe
OﬁnaKa, COMYTCTBYHO N E BOJTHOBBIM IBHKCHUSAM B aTMocd)epe
TexHHKa U TAKTUKA MOJIETA HA BOJHE

JIurepatypa



