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I. TEOPETHYECKASA IMTOAI'OTOBKA

AI3PO/IMHAMMUKA JEJbTAIIJIAHA

AapozmﬂaMmca — HayKa, u3y4daromas 3aKOHbl ABUKCHUS I'da30B U UX CUJIOBOC BO3JICHiCTBHUE
Ha MOBCPXHOCTb 00TEeKaeMbIX TEll.

BOSIIYX OTIIMYaCTCA OT APYIruX ra3oB JIMIIb 3HAYCHUCEM CBOUX (1)I/ISI/I‘ICCKI/IX KOHCTaHT, 3aKO-
HbI ABWKCHUSA BO3yXa U JPYI'UX ra3oB, a B OIMPCACIICHHBIX YCIIOBUAX U )KHHKOCTCﬁ, Ka4€CTBCHHO
OJHH U TC XKC. HOSTOMy aSpoJruHaMHUKa B Ooiee IMAPOKOM IMOHMMAaHHU €CTh HayKa O JABHWXCHUU



ra3oB U JKUAKOCTEH U MX B3aUMOJCHCTBUU C HAXOAAIIMMHUCS B TIOTOKE TEJIaMHU.

AppoMHaMMKa JIETaTENbHBIX allapaToB UMeeT OOJbllIoe MPUKIAAHOE 3HaueHue. [laHHble
a’pOJMHAMUKH ITUPOKO HCIIONB3YIOTCS MPU MPOSKTUPOBAHUU JICTATEIbHBIX allllapaToB pa3iivy-
HOT'O Ha3HA4YEHUs, IIPU pacyeTe JETHbIX U MAaHEBPEHHBIX CBOMCTB CaMOJIETOB, PAKET, a TAKXKE MPU
PEILICHUH LIEJIOTO Psiia APYTUX TEXHUUECKUX 3a]1aU.

Atmocdepa 3emun. Bo3nyx, okpyxarommi 3eminto, SBISIETCS cMecbio ra3oB. Ha ypoBHe
Mopsi B ero 00beMHBIH cocTaB BXoIAT 78% a3ora, 21% kucnopona u 1% Ipyrux ra3oB U BOISHBIX
HapoB.

CocrostHue atMoc(hepbl HEMOCTOSHHO: BOJIHM3H MOBEPXHOCTH 3€MJIM OHO 3aBHCUT OT BPEMEHHU
rofia, CyTOK, reorpauueckoi mMupoTsl, METEOPOJIOTUIECKUX SBIEHUH U T. 1. OcOOEHHO N3MEHS-
I0TCSl (PU3UYECKUE M TEPMOJMHAMHUYECKUE CBOMCTBA BO3AyXa C M3MEHEHUEM BBICOTHL. B cBsi3M C
HECTaOMJIBHOCTBIO 3TUX XapaKTEPUCTHUK JUIsl MPAKTHYECKUX PacyeTOB BBEJECHBI YCIOBHbIE 3aBU-
CHUMOCTH MapaMeTpoB atMocdepsl, cBeieHHbIe B Tabaumbl U rpadpuku CTaHmapTHOW aTMOChepsl
(CA) ('OCT 4401—73). PaccMoTpuM psii OCHOBHBIX MAapaMETPOB, ONPEACIISIONINX XapaKTepH-
CTHKH aTMOC(EpBbI.

JlaBneHne — 370 Bec cT010a BO3/lyXa, IPUXOIAIIMNACS Ha €AMHUIYY TOBEPXHOCTH.

o0BeMa nmoBepxHocTH 3eMiid oHO cocTasisieT 101 325 Ila. [I1oTHOCTH BO3yXa onpeenseTcs
€ro Macco, 3aKJIFOUEHHOM B €JUHMIIE 00BEMA.

p=m /V (xr/ad’).

r7ie: m — macca Bo3JlyXa B KT,

V' — 00beM, 3aHUMaEMBIii BO3TyXOM B I .

Ha ypoBre Mops, o aauusiM CA-73, B 1 M° 3axmrodeno 1,226 kr Bo3ayxa.

[110THOCTH W JaBlEHUE BO3/AyXa PE3KO YMEHBIIAIOTCS C MOJHEMOM Ha BBICOTY M Ha BBICOTE
6,5 KM COCTaBJISIOT MOJOBUHY BEJIMYMH IUIOTHOCTH U JIaBJICHUS] HA YPOBHE MOPA.

Temnepatypa Bozayxa usmepsiercs B rpagycax Llenscus. [lonsem Ha 1 kM (B Tponocdepe, 10
BBICOT IPUMEPHO 8—12 KM) COOTBETCTBYET MOHMXEHHUIO TeMIepaTypsl B cpenHeM Ha 6,5° C.
OpHako UMEIOTCS IUAaIa3oHbl BBICOT, T TeMIepaTypa OCTaeTCs MOCTOSHHOM MO0 pe3Ko yBeu-
YUBAETCS C POCTOM BBICOTHI.

Bs13k0CTh — 3TO CIIOCOOHOCTD KHUAKOCTEN U ra30B COMPOTUBIISATHCS YCUIIUSAM CABHTA.

Bs3kocTh raza npakTHUeCKU HE MPOSIBIISETCS B CBOOOJHOM IOTOKE, HO CHIIBHO CKa3bIBACTCS
MpH ABM)KEHUU TMOTOKA BOJM3U TBEPIbIX MOBEpXHOCTEN. B pe3ynbraTe Ha MOBEPXHOCTH Tena 00-
paszyercs 3aTOPMO>KEHHBIM, TaK Ha3bIBAEMbIA MOTPAHUYHBINA CIOM KuUAKOCTH (wim rasza). Cko-
POCTh MOTOKA B MOIPAaHUYHOM CJIO€ BO3PACTAET OT HYJS HAa MOBEPXHOCTHU TeJla 10 MECTHOM CKO-
poctu Haberaromiero moToka (puc. 4).
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Puc. 4. CxopocTh TOTOKA B IOTPaHUYHOM CIIOE:

Ecnm ra3 (’KMaKOCTh) B MOTPAHUYHOM CJIO€ TE€UET IJIaBHO, 0€3 3aBUXPECHHM, TO TaKOW CIIOM
HAa3bIBACTCA JIAMHUHAPHBIM. Ecmu B IMMOrpaHUYHOM CJIOC MPOUCXOAUT HHTCHCUBHOC 3aBUXPCHUC
YacTHI] Ta3a ()KUJIKOCTH), TO TAKOU CIION HA3bIBAETCS TypOYICHTHBIM.

TonmmHaa MOTpaHUYHOTO cJiosi 6 BEChMa YCJIOBHA, TaK Kak TOPMOKEHHE TIOTOKA, BBI3BAHHOE
BSI3KOCTBIO T'a3a, PacIpOCTPAHSIETCS Ha JIOBOJIBHO OOJBIIYIO 00JIACTH, OKPYKAIOIIYIO Telo. Tem



HE MEHee MHTEHCHBHOE TOPMOXKECHHE YacTHUI[ ra3a HaOII0MaeTcsl TONBKO B OYEHb TOHKOM CJIOE,
HENOCPEACTBEHHO NPUJIETAIOIIEM K TIOBEPXHOCTH TEIIA.

TomnmuHa NOrpaHUYHOTO CJI0S HAPACTAET M0 MEpe yAAJIEHUs OT NepelHeld KPOMKH (10 Mepe
YBEJIIMYEHUST KOOPJMHATHI X), IPUYEM MPU OJMHAKOBBIX CKOPOCTSIX HEBO3MYIIEHHOI'O MIOTOKA J1a-
MUHApHBIN CIIOW BCerja TOHbIIE, YeM TypOyJIeHTHBIH (pHC. 5).
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Puc. 5. TonmuHa NorpaHUYHOTO €O

OT0 00BACHAETCA TeM, YTO B TypOYJIEHTHOM CJIO€, BCJIECICTBHE HHTEHCUBHOTO MEpeMeIlnBa-
HUS 9aCTHIl, OOJBIIAs Macca ra3a BOBJICKAETCS B MPOIIECC TOPMOKEHUS 32 CUET BSI3KOCTH.

Cxons ¢ 3agHell KPOMKH 00TEKaeMoro Teja, MOTPaHUYHBIN CJI0M 00pa3yeT CIyTHYIO CTPYIO,
MOCTENEHHO Pa3MBIBAIOIIYIOCS 110 MEpe yIajaeHus oT Tena (puc. 6).
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lpeguns.
LxopICmEs

Puc. 6. O6pazoBanue CIyTHOH CTPYH:
1 - mamMuHAPHEIHN cI0H; 2 — TypOyYIEeHTHBIH coi; 3 — 30Ha mepexoaa

CXMMaeMOCTh BO3[yXa — 3TO €ro CIOCOOHOCTh W3MEHSTh CBOW O0BEM M IUIOTHOCTH IPH
M3MEHEHHH TEeMIIEPaTyphl I BHEIIHETO JaBJICHUs. BIusHUe C)KMMaeMOCTH B TMOJIETE TPOSIBIIS-
€TCs Ha CKOPOCTSIX, OJM3KUX K CKOPOCTH 3BYKa, M TIOATOMY MBI pacCMaTpUBaTh €€ He Oyiem.

AdpoauHAMHMYECKHE CIEKTPbl 00TeKaHUs Tesl MOTOKOM Ta3a. llpu M3y4yeHMH CIIOKHBIX
SIBJICHUH, CBS3aHHBIX C OOTEKaHWEM TeJ MOTOKOM Tra3a, O4eHb IIOMOTaeT HaOIIOICHHUE 3 JIMHHS-
MU TOKa M TPACKTOPUSMHU YACTHII.

W3ydeHne a’dpoAMHAMUYECKUX CIEKTPOB TMOMOTAeT MPaBUIBHO MOHATh (PU3MUYECKYIO CYIII-
HOCTb sIBJICHUH o0Tekanus. Ha puc. 7 xopoio BUIHO, 4TO HanboJiee MIaBHbIN CIIEKTP O0TeKaHUs
¢ HEeOOJIBIITUM 3aBUXPEHHEM MTOTOKA 32 TEJIOM UMeeT KaruieoopasHoe teino (puc. 7, B). Takue Tena
B 29POJAMHAMHKE HA3BIBAIOTCS YA00000TEKAEMBIMHU.

Puc. 7. Criextpsl 00TeKaHHs BO3LYLIHBIM IOTOKOM TeJ Pa3IMYHON HOPMBI:
a — IUIOCKAas IIacThHA; 0 — map; B — npodmib Kpbiia



Bo3nukHOBEeHHE 32 TEIOM O0JIACTH BUXpPEU SBISETCS OJHOW M3 MPUYMH 00pa3OBaHMS CHIIBI
COIIPOTHBIICHUS], BOZHUKAIOLIEH y Teja B IOTOKE Bo3AyXxa. Uem Ooibllle 1 HHTEHCUBHEE BUXPEOO-
pa3oBaHue 3a TEJIOM, TeM OOJIbIIe CHJIa CONPOTHUBICHHS Takoro Tena. BroiHe o4eBHIHO, YTO
CHEKTPBI OOTEKAHUS 3aBUCAT HE TOJIBKO OT (POPMBI M pa3MEpOB TeJa, HO U OT UX OPUEHTALUHU T10
OTHOIICHHUIO K HA0ETAIIIEMY TTOTOKY.

Kpbl10 B moToKe Hec:kMMaeMOH KHAKOCTH. CBONCTBA JIETATEJIBHOTO ammapara B 3Ha4u-
TEJIBHON Mepe OMPEEIIAIOTCS a3pOJUHAMHUKON KpbLIa.

BenuunHa a3poiHaMUYECKOr0 KauecTBa KPbUIa B IIEPBYIO OYEPEb 3aBUCUT OT €r0 F€OMET-
puH, KoTopas ompenensercss Gopmoil mpoduisi, GopMo B IJIaHE W IMONEPEYHON CTPEIIOBHIHO-
CTBIO.

[Ipodunem kpouia Ha3biBaeTcs Gopma (KOHTYP) CEUCHHs KpbUIa, ToJlydaemasi OT mepecede-
HUS Kpblla INIOCKOCTHIO, MAapaJlJIeIbHOM IIIOCKOCTH CUMMETPUH camodieTa (puc. 8).

Z _ 4
z et | 5_.
= : B -
J 5—_—-:—"".?_3__ g h
Puc. 8. ®opmbl ipoduiieit kppiia (103ByKOBbIE POQUIH):

1 — cuMMeTpu4HBIH NPOQuib; 2 — IUIOCKOBBITYKIJIBINA
npodunib; 3 — npoduib kpbula, paspadoranssiii H. E. XKykos-
ckuM; 4 — S-00pa3HbIii TPOHIIb; 5-ABOSKO-BBITYKIBIH MPO-

¢unp; 6—T1poduib Kymosia JenbTariaHa
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Puc. 9. ITapametps! mpodmiist kpeiia

PaccmoTpuM ocHOBHBIE MTapaMeTphl, XapakTepusytomue hopmy npoduseit kpopuia (puc. 9).

OTtHocuTenbHasA TOMMHA TPpopuis (C ) - OTHOLIEHNE MAaKCUMaIbHON TOJIIMHBI TIPOQUIIsL
Cmax x ero xopJe b, u3amepsieMoe B IPOLIEHTaX:

6:%100%.

o 4% — tonkue npodunu, 4—12% — npodunu cpeaHeit ToamuHsl, 6onee 12% — ToacTeie
npoduny, Tak Ha3biBaeMble poduin JKyKoBCKOro.
Xopaoii b Ha3bIBaeTCS OTPE30K, COCTUHSIIOINI KOHIIEBbIE TOUKH NMpoduist (cM. puc. 9).

KoopmumHata Xc MakcMMaJdbHO# TOJIIHHBI MPOQUIA HU3MEPSAETCS B MPOIEHTAX OT XOp-
JIbI, CYUTAsE OT HOCKA MPODUIIs:

Xc :%100%.

OTHocuTeIbHAS KPWBH3HA (BOTHYTOCTH) Npoduis ( f )—OTHOIICHHE CTPENbl Mporuda

cpenHeit IMHuK npoMUIIs fmax K €T0 XOPJE, H3MEPAEMOE MPOIEHTAX :

f:%m%.

CTpeHOﬁ npom6a Ha3bIBACTCA MaKCUMaJIbHOC OTKJIIOHCHUC cpezLHeﬁ JIMHUH HpOCI)I/IJ'IH OT €10



XOpJIbl, CpeAHed TUHHEH NpOoQUIs — JMHUA, MPOXOIIAsl Yepe3 CepeJUHbI OTPE3KOB, COeIu-
HSIOIIMX TOYKHU C OJJMHAKOBOM KOOPAMHATON X HAa BEPXHEM M HIDKHEM 00BOAaX MPOQuIIs.

['pynmna npoduieif, UMEIOmuUX OJWHAKOBBIN 3aKOH MOCTPOCHUS CPEIHEW JMHUHU, HO OTIIH-
YaIOMUXCSl OTHOCUTEIHLHOM TOJIIMHOM, HA3bIBACTCS CEPUEH MITM CEMEHWCTBOM MPOQHIICi.

Hcxons u3 TpeboBaHU adpOAMHAMUKU U U3 KOHCTPYKTUBHBIX COOOpAKEHUH, KPBIIO OOBIYHO
HaOuparoT u3 npoduiiei pa3HbIX Cepuil C pa3HONW OTHOCHUTEILHOUN TONMIMIMUHOW. Takue KphUlbs Ha-
3BIBAIOT a’POAMHAMHUYECKHU 3aKpy4eHHBIMU (puc.10).

Puc. 10. Asponnnamudeckast KpyTka Kpbuia

Xopabl npoduiie, COCTaBIAIOMIMUX KPbUIO, MOTYT MMETh Pa3Hble YIJIbl 110 OTHOUICHHIO K
IIPOJIOJILHOM OCH JIETATENILHOTO almapara, KOTopble 00bIUHO y KOPHSI Kpblja OOJIbIle, a Ha KOHIIE
Kpbla MeHbIle. Takue KpbUlbsl Ha3bIBalOT T€OMETPUUECKH 3aKpy4eHHBIMU (puc. 11).

Puc. 11. 'eomerpuyeckas (oTpunaTenbHas) KpyTKa Kpbuia

dopma KpbuIa B IJIaHE — 3TO BUJ HA KPbUIO cBepXy (puc. 12).
| .
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Puc. 12. ®opma kpblia B IIaHe:
1 — mpsAMOyTONBHOE; 2 — JJUIMNTHYECKOE; 3 — TPANCINEBUAHOE; 4 — CTPEJIOBHAHOE;
5 — TpeyroiibHOE; 6 — CEPIIOBUAHOE

L

-

PaccmoTpuM mapameTpsl, xapakrepusylomue ¢popmy Kpbiia B tuiane (puc. 13).
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Puc. 13. ITapametpsl, xapakrepusytolire GopMy Kpbljia B IUIaHE

Pasmax / — paccTosiHMEe MEXIy KOHIEBBIMU TOUYKaMH KpblIa, U3MEPEHHOE 110 HOPMaJIH K
IIJIOCKOCTH CUMMETPHH.
OTHocHuTeIbHOE YIJHHeHUe A — OTHOILICHHUE KBaJpaTa pazMaxa K IUIOIAAN Kpblia:
2
A
S
JU1st IpsIMOYTOJIBHOTO Kpbljia (hopMylia yUIMHEHHs UMeeT OoJiee POCTOM BHI:

[
A= Z — OTHOHICHHUC pa3Maxa Kpbljid K €TI0 XOpJ¢C.

CyikeHHe 1| — OTHOLICHHE KOPHEBOM XOPAbI Kpblila bkopH K €ro KOHLIEBOU Xope brony:

_ UEipf
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Yroa crpenoBuAHOCTH ¥ . OGBIYHO [10]] 3TUM YIJIOM IIOHUMAIOT yTOJI, 3aKJIF0UEHHbIH MEXITY
NEPIEHIUKYISPOM K INIOCKOCTH CHMMETPUHM KpblLIa U IEepeqHel KpOMKOW Kpblia. MHorma yroa
CTPEJIOBUIHOCTU OTCUUTBHIBAIOT OT OCH, PACIOI0KEHHOW Ha paccTOSHUU 1/4 XOpabl Kpbljia OT €ro

nepeaHen KpoMku (yroa )14 Ha puc. 13). Bennuuna yrna crpenoBunHoctu gocturaer 60° u 60o-
nee.

IlonepeuyHasi cTPeTOBUAHOCTh KPbLIa. MHOTHE KPBUIbS KPOME CTPEIOBUIAHOCTH B TLIAHE
UMEIOT TaKXe MOMEePEeYHYIO0 CTPEIOBUIHOCTD, IPU KOTOPOM KOHIBI KpblIa MOJHATHI BBEPX (I10-
JIOKUTCIIbHAA CTpCJIOBI/I,Z[HOCTB) HJIW OIIYUICHBI BHU3 (OTpI/II_IaTeJIBHaH CTpeJIOBI/I,Z[HOCTL). Ilome-
pedHasi CTPEJIOBUIHOCTh OIICHUBAETCS YTJIOM TONepeyHoro V kpeuia (puc. 14).

Puc. 14. Ilonepeynoe V-kpsiia:
1 —TI0IOXKUTENBHBIN YOI +; 2 — OTpHULATEIBHBIN YOI —{

Yroa arakm Kpblia (OpMEHTHPOBKA Kpblia B BO3AYIIHOM IOTOKE). Bennuuna neictByro-
el Ha KPbUIO a3pOIMHAMHUYECKON CHIIBI 3aBUCHUT OT yIJIa, 10/ KOTOPBIM KPBLIO BCTpedaeT Hale-
TaroIlIMK MOTOK BO3JyXa. JTOT yroJl, UMEHYEMbIN YIJIOM aTaku O, ONPENENSIeTCs sl U30JIUpo-
BaHHOTO MPO(MUIISA KaK yroi MEeXy XOpAoHd Mpoduis U BEKTOPOM CKOPOCTH HAOETarouiero noTo-
Ka. YTO0JI aTaku MOXET ObITh MOJIOKUTENbHBIM, OTPULIATEIbHBIM U HYJIEBBIM (pHC. 15).




Puc. 15. Yron araku kpbuin

JU1s TeoMeTpHUYEecKU 3aKpy4eHHOT0 Kpblja, Yy KOTOPOTO XOPJbl COCTaBIAIOIUX €ro npogu-
Jeil He JieXxaT B OJTHOM IJIOCKOCTH, YTOJI aTaky ONpeeNsieTcs KaK yroy, 00pa30BaHHBIN Tak Ha3bl-
BaeMoii cpeaHelt aspoanHamuudeckoit xopnoit (CAX) kpbuia 1 BeKTopoM ckopocTu. CpenHsis as-
pOIMHAMUYECKask XOpJa — 3TO XOPAa yCIOBHOIO MPSMOYTOJIBHOTO KpbLIA, KOTOPOE CO31a€eT Ta-
KOH K€ NPOJOJIbHBIII MOMEHT OTHOCUTEIBHO LIEHTPA TSKECTH CaMOJIETa, YTO U JEHCTBUTEIIBHOE
Kpbu1O (puc. 16).

LAX

xop

KOPH.
KopH.
Z

Sxonu,

Fronu. 8,

b

Puc. 16. IToctpoerne CAX kpbiia

N

IMonnas a’poauHaMuyeckasi cuiaa Kpbuia. CoriiacHo TpeTheMy 3akoHy HproToHa cuia
BO3JICUCTBUS KpbUIa Ha BO3[yX paBHA CUJIE BO3JEHCTBUS BO3IYIIHOIO MOTOKA HA KPBUIO. JTa CU-
Jia MOJy4ria Ha3BaHUE MOJHOM a3pOAMHAMHYECKON CHITBI R Kpbuia.

Ecnu oOTexanue Kpbuia UMEET CHMMETPUYHBIN XapakTep, TO HalpaBJIeHUEe CUibl R coBMaja-
€T C HalpaBJIECHUEM HEBO3MYIIEHHOTO moToka (puc. 17, a). B obmem ciaydae mpu HeCUMMETpHUY-
HOM OOTEKaHWU HAIPABJICHUE CUJIBI R HE COBIAACT C HANIPABICHUEM HEBO3MYIIEHHOTO TMOTO-
ka (puc. 17,6). Touka nepeceueHus JUHUU TEUCTBHS CUIIBI R ¢ XOpI0i Ha3bIBA€TCS IICHTPOM JaB-

nenus (I1J1). Koopaunara 11/ otHOCUTENnsHO HOCKA mpoduuis o0o3HauaeTcs yepes Xn (puc. 17,
0).

Sxouu.
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Puc. 17. ITonHas aspoguHaMuyeckas cuia Kpbljia:

a — TpH CUMMETPUYHOM OOTEKaHWH, O — TMPU HECUMMET-
PUYHOM OOTEKaHUU (31€Ch U Jaliee 3HAK «+» 03HAYACT IOBBIIICH-
HOE JIaBJIEHHE BO3/lyXa 10 CPAaBHEHUIO C JaBJICHUEM OKpYXKatoulen
aTMOC(ephl, 3HAK «—» — MOHWKECHHOE JTABJICHUE)

PaCCMOTpI/IM NPpHUYNHBI BOSHUKHOBCHUA MOJIHOU aBpO,Z[I/IHaMI/ILIeCKOI\/JI CUJIBI B CJIy4a€ HCCUM-
METPUYHOTO OOTEKaHUs KPbLIA.

[Tpoduns kpeiia qeopMupyeT HaOETAIONMUI Ha HErO TOTOK BO3yXa TAKUM 00pa3oM, 4TO Ha
BEPXHEH MOBEPXHOCTH KPbLIa CKOPOCTh OOTEKaHUSI BO3PACTACT, a JABJICHUE BO3yXa YMEHbBIIIACT-
csi. Ha HMKHe# moBEepXHOCTH Kpbllla KapTHHA 00paTHasi — CKOPOCTh 00TEKaHUs yMEHBIIIACTCS, a
naBlieHHe Bo3pacTtaeT. [lepes HOCKOM KpblIa IOTOK TOPMO3HTCS, TIOATOMY B JIaHHOW 30HE JaBlie-
HUE BO3/yXa IMOBBIIIASTCS, a 32 3aIHeH KPOMKOW KpbIIa, TJe IIOTOK BO3/AyXa OTPHIBACTCS, BO3HHU-
KaeT 00J1acTh pa3psHKCHHUS.

CunoBoe B03I[CI>’ICTBHG BO3YIITHOI'O MOTOKA HAa KPBIJIO HNPOABIISICTCS HC TOJIBKO B BUJAC 1aB-



JIeHHUs1, HO TaK)Ke M B BUJE TPEHUS BO3JyXa B MOTpaHUYHOM cioe. OT o0111ero Bo3AeHCTBH pa3-
HOCTH JIABJICHUI BO3yXa IO/ U HAJl KPBUIOM, NIEPE] KPBUIOM U 3a HUM, a TaK)Xe TPEHHUs B I1Orpa-
HUYHOM CJI0€ 00pa3yeTcs NOJIHAas adpoAMHAMHYECKas CHUjla KpbLia.

dopMyna a1 onpeneaeHus CUbl R BBITIISINAT CISAYIOIMHMM 00pa3oMm:
2

R:CR-S~p~V7 wim R =Cr-S"q,

2
Vv
roe: g =p- 7 — CKOpPOCTHOMU HaAIIop, CR—KOB(I)(bI/II_[I/IeHT IMMOJIHOU a3pOANMHAMHNYCCKOU CUJIBI

KpbLJIa, 3aBUCAIIMNA OT yriia ataku, (opMsl mpopuiist, GOpMBI Kpbljia B IJIaHE, COCTOSIHUS
(11epoX0oBaTOCTH) MOBEPXHOCTH KpbUla U Ap , S — IUIONIaAb KpbUla, p — IUIOTHOCTh
BO3/yXa, J'— CKOpPOCTh Ha0eraromero NoToka Bo3ayxa.
[TonHyto aspoamHaMuveckyto cmry R ymoOHO pa3ioXuTh Ha [Ba HANPABJICHUS: BJIOJb MOTO-
Ka U IEPIEeHIUKYISIpHO eMy (cM. puc. 17, 6).
CocTaBJsIOIIy 0 TIOJTHON a3poJMHAMUYEeCKON CHITbI R HampaBiieHHYIO B/IOJIb TOTOKA BO3/IyXa
B CTOPOHY, IMPOTHBOIOJIOKHYIO HAIIPABJICHUIO JIBUKEHUS Kpblia, 0003HadaroT yepe3 Q u Hasbl-
BalOT CUJION JIOOOBOI'O CONPOTHBIICHUS.
CocTaBJIsoILy 0 OJTHON a3pOJMHAMUYECKON CHIIbI, HAIIPABJICHHYIO NEPIEHANKYISIPHO K Ha-
OeraromemMy MOTOK BO3/lyXa, 0003HavatoT yepe3 Y U Ha3bIBAIOT MOABEMHOMN CHIION.
PaccmoTpum Gosiee moapoOHO 3T COCTABIIAIONIUE ITOJHONW a3pOIUHAMUYECKON CHJIBI.

IHoabeMHas cuiia Kpblia. [[pyurHON BO3HUKHOBEHMS IIOJIEMHOM CHUJIBI SIBIISIETCS PA3HOCTh
JIABJICHUH BO3JlyXa Ha BEepXHEW M HMXKHEW MOBEpXHOCTU Kpblia. [Ipu cummMerpudHOM npoduiie
KPBUJIO Ha HYJIEBOM yTJI€ aTaKH HE CO3[aeT MOJbEMHOW CHIIBI BCIEICTBHE CUMMETPHYHOCTH 00-
TEKaHUsI CBEpXY M CHU3Y Kpblia (cM. puc. 17, a). Y HECUMMETPHUUYHOTO (BBIMYKJIOr0) Ipoduiis
MOJTbEMHAsI CHJIa MOKET OBITh PaBHOW HYIIIO TOJIBKO IIPU HEKOTOPOM OTPUIIATEIILHOM yTJI€ aTaku
.

dopmyIia TOJbEMHON CHIIBI KpblJIa 10 CTPYKTYpE aHaJoruuHa (opMyJe MOJTHON a’poJuHa-
MHU4ecKoil cuibl R:

V2
Y=Cy-S-p-7

rie Cy—kod3(pPUIMEeHT MOABEMHON CHIIBL. YYUTHIBArONIUN (opmy mnpodwuiis, yroja araku
KpbLUIA U OMPEIeIseMbIN OTBITHBIM ITyTEM B a3pPOJMHAMHYECKON TpyOe WIH pACUETHBIM METOAOM.

3aBucuMoOCTh K03 (UIIMEHTa TTOJbEeMHOM CHIIBI OT yria atakd. OMBIT TOKA3bIBAET, YTO MPH
YBEJIMYEHUH yTia aTaku Kpbuia KodhdUimeHT noapeMaoi cuiibl Cy cCHauanza BO3pacTaeT, a 3aTeM,
MIPU JOCTHXKEHUH KaKOTO-TO MAaKCUMAIIbHOTO 3HAYCHHMS, C JaJTbHEUIIINM YBEIMICHUEM YTIIa aTaKu
HAYMHAET yMeHbINAThCsA (puc. 18).
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Puc 18. 3aBucumocts Cy oT OL



VYrom ataku Okp, IPU KOTOPOM KOI(D(UIIMEHT MOIBEMHON CHIIBI JOCTHUTAET MaKCHUMAIBHOTO
3HAYEHUs, Ha3bIBAIOT KPUTUYECKUM YTJIOM aTaku. Ha 3akpUTHUeCKHUX yriax aTtaku, T. €. Ipu Ol >

Olkp , K03 ummenT Cy yMEeHbIIAETCS BCIICACTBHE CPBIBA TOTOKA C BEPXHEH MOBEPXHOCTH KPbLIA.

[Ipu yBenu4YeHUH OTHOCHTENBHON KPHBH3HBI f MPOQWIL €ro 0O0TeKaHUE YIydIIaeTcs, CPBIB
MOTOKA TIPOUCXOANT Ha OOJNBIINX yTIiIax aTaku Kpbuia, KodpGuueHTsr Cy u Cy,,,, yBEITUUNBAIOT-
csl.

Cusa 1060BOro conpoTruBJieHUus1 Kpblia. Cuia JIOOOBOTO COMPOTUBIIECHUS Kpblia Q He3a-
BHCUMO OT BEJIMUMHBI yTIJIa aTaKu BCETa HalpaBlieHa MPOTUB JABIKEHUs Kpbuia. JloboBoe corpo-
TUBJICHUE KPbLJa SBJISETCS CYMMOW CHUJI COTIPOTUBIICHUS, BBI3bIBAEMbBIX PA3IMYHBIMUA MPUUHMHAMU.
ITo3HakOMUMCS C 3TUMHU CHIIAMH.

IIpoduibHoe conpoTuBJIeHNe KPbLIa. PaccMOTpUM KpbUTO OECKOHEYHOTO pa3maxa, Korja
BJIMSIHUE KOHIIOB KpblIa UCKIIIOUEHO. B 3TOM cilydae aspomHaMU4ecKUe XapaKTepUCTUKHN Kpblia
SBJIAIOTCS XapaKTEPUCTUKAMU €0 MpoduIs.

ConpoTHBieHHE Kpblila OECKOHEUHOTO pa3Maxa Ha3bIBAeTCsl MPOQHIbHBIM CONPOTUBICHUEM
u obosnauaetrcs Op. [IpoduibHOE CONMPOTHUBICHUE, BHI3BIBAEMOE PA3HOCTHIO JABICHUH TEpen
KpBUIOM U 332 HUM, TPEHHEM BO3]lyXa O €ro MOBEPXHOCTh B MOIPAHUYHOM CIJIOE, 3aBUCHUT TOJBKO
oT hopmbl TPOGUIIS U COCTOSTHUS (ILIEPOXOBATOCTH) TOBEPXHOCTH KpbLia (puc. 19).

rae: Cxp — ko3P GUIUEHT MPOPUITBHOTO COMPOTHBIICHUS. B muamna3one neTHbIX yriioB Cxp ~
const.
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Puc. 19. K BO3HUKHOBEHUIO MPO(YHUIHHOTO CONPOTHUBIICHUS

I/IH}IyKTHBHOB COIIPOTHUBJICEHHE KPbLJA. HpI/I nepexoaec OoT KpbLia OCCKOHEUHOTr' 0O pasMaxa K
KPbUTY KOHCHHOI'O YAJIMHCHUS IMOABIIACTCA HOBBIU BUJ COIIPOTUBJICHUS, BEJIMUNHA KOTOPOTO PE3-
KO IMOBBIIACTCA MMPH YBCIIMYCHUU YyIJIa aTaKH.

910 COIIPOTUBJICHNUC HA3BIBACTCA HHAYKTHBHBIM U 0003HayaeTcs Ql

2
v
0,=Cy,-S-p-—.

2
rae, C x; ® —r KOA(pPUIIMEHT MHAYKTUBHOTO CONPOTHBIICHUS, 3aBUCAIIAN OT YIJTUHEHUS
A
KpblJIa U yTJIa aTaKH.

B orinuune ot kpblia 6ECKOHEYHOr0 pa3maxa, BCe CEYEHHUs] KOTOPOro 00TEKarTCs MII0CKOIa-
PpaJUICIIBHBIM IIOTOKOM, O6TeKaHI/IC Ha KOHIIaX KpbUIda KOHEYHOI'O pa3dMaxa UMECT IMPOCTPAHCTBCH-
HBIA XapakTep. ITO OOBSACHSACTCS TMEPETEKaHWEM BO3AyXa IO TOpIaM KpbUla W3 00JacTH IMOBHI-
IICHHOTI'0 JaBJICHUA IO KPBIJIOM B O6J'IaCTB MMOHWKCHHOI'O JaBJICHUS HaJl KPbBIJIOM (pI/IC 20)



Puc. 20. IlepeTexanne Bo3myxa IO TOpLaM KpbLUIa

Tak kak pa3HOCTb JaBJICHMsI Ha IOBEPXHOCTU KPbLIA ONPENEIIAET BEIUUNHY NOABEMHOMN CH-
JIbl, TO MEXY NMOJABEMHOMN CUIIONW U MHyKTHUBHBIM COIPOTHUBIICHUEM UMeEeTCs TeCHas cBA3b. Ecin
HET MOJbEMHOM CUJIbI, UHAYKTUBHOE CONPOTUBIIEHUE OTCYTCTBYET.

YeM OoJble yroi aTaku, TeM OOJbIIE MOABEMHAs CUJIA U, CIE10BATEIbHO, MHIYKTUBHOE CO-
IIPOTUBJICHUE.

dusnueckas CyUHOCTb MHIYKTHMBHOTO COINPOTHBIIEHHUS KpbLIa CTAHOBUTCS SICHOM U3 pac-
CMOTPEHHS CXEM CHJI U CKOPOCTEH MOTOKa, 00TeKaroero Kpsuio (puc. 21).

Vep Fuer

Y

Fated VYueT

Puc. 21. K BOBHUKHOBEHHIO HHAYKTUBHOTO CO-
MIPOTUBJICHUSI:
a— KOHIICBBIC BUXPH; 0—CXeMa BOZHUKHOBCHUS
CKOCa MOTOKa U MHAYKTUBHOT'O COMPOTHUBIIE-
HUS

Kppuio, otOpaceiBaeT Haberawomuii Ha HEro MOTOK BHHU3 CO CKOpPOCThIO Vcp Ha3piBaeMOM
CpeaHel CKOpoCTh ckoca MoToka. [1o3ToMy UCTHHHAs CKOPOCTh MOTOKA Vucm B OTIMUYUE OT CKO-
pOCTH Haberaromero noroka \V U3MEHUT CBOE HalpaBJIeHUE Ha Yol Ao, Ha3bIBAEMBIN yTIIOM CKO-
ca NoToKa. MI3MeHeHne HanpaBIeHNs OTOKa M0/l KPbLIIOM Ha3bIBAIOT CKOCOM MOTOKA.

OO6pa3zoBaHue CKOCa MOTOKA MOXET OBITh OOBSICHEHO HAa OCHOBAHUHU TPEThEro 3akoHa Hbro-
TOHa ciexyromuM o0pa3oM. VCTUHHYIO NOJBEMHYIO CHIIy KpbUla Yucm MOKHO pacCMaTpUBaTh
KaK CHJIy peakIH MOTOKa B pe3yJbTaTe OTOpAchIBAaHHs KPBUIOM MacChl HaOEraromiero Bo3ayxa
BHU3. Tak kak moJbeMHas CWia JOJKHA OBbITh MEPIEeHAMKYJISIpHA MOTOKY, TO cuia Yucm Oyner
NEPIEHANKYIISIpHA HICTUHHON CKOPOCTH U B PE3YJIbTAaTe CKOCA MOTOKA OTKIOHUTCS OT KaXKyIlencs
HOJBEMHOM CHIIBI Y, MEPNEHAUKYISIPHOW K HEBO3MYILIEHHOMY ITOTOKY, Ha3aj] Ha yroJ ckoca Io-
TOKa Aol

CocraBisiromas ICTHHHON MOJXBEMHOM CHIIBI Yucm, HalpaBJIeHHAs BIOJIb HaOEraromero mo-
TOKa, U SIBJISETCS IOTIOJIHUTEIbHBIM HHIYKTUBHBIM CONPOTUBIeHUEM Q.

Taxkum o6pa3om, 1000BOE CONMPOTHUBICHUE KpblUIa B OOILIEM Cydae CKIaIbIBaeTCs M3 IPO-
(GWIBHOTO U UHIYKTUBHOTO CONPOTHUBIICHUI:

Q=0p+0i.



®opmyia 1060BOTO COMPOTHUBIICHUS KPbUIa aHATOTMYHA 110 CTPYKType (opMyJie MOAbEMHON
CUJIBL:

V2
chx‘S'P'T

WJIH, TIEPEXO/Isl OT CHJI K UX KO3 PUIIUCHTaM,
Cx= Cx, + Cy;,
rae Cy — kod(duimeHt 1060BOro COnpoTUBICHUSI.

3aBucumocth K03 PpunueHTa 1000BOr0 CONPOTUBJICHUS KPbLIAa OT yrja ataku. 13 rpa-
¢uka (puc. 22) BUJHO, YTO HA MaJbIX yIJaX aTakl OCHOBHOM 4acThIO I0OOBOTO CONMPOTHBICHUS
KpbUIa sBJIseTCs MpodmiIbHOE conpoTuBieHne. [1o Mepe yBennyeHns yriia aTaku 05l TpOoQIITb-
HOTO CONPOTHUBJICHUS B OOIIEM COMPOTHBICHUU KPbLIa YMEHBIIAETCS, a JOJS HHIYKTUBHOTO CO-
MIPOTHBIICHHSI BO3PACTAET U HA OOJBIINX YIilaX aTakd COCTABISIET OCHOBHYIO YacTh JIOOOBOTO CO-
MIPOTHUBJICHUS.

CXA z 7

&y ar
Puc. 22. I'paduk 3aBucumoctu Cx = f(o):

I— cUMMeTpUYHBIA TPOGUITE: 2 — HECUMMETPHYHBIN MPO(HIh

AjpoaMHaMHMYecKOe Ka4ecTBO KPbLIa. A3poJIMHAMUYECKUM KauyecTBOM Kpbula K Ha3blBa-
10T OTHOULIEHUE MOABEMHON CUJIBI K CHJIE JIOOOBOT'O COITPOTHUBIICHHSI KpbLJa:

2
Cv-S-p-
K—z— Yoo p > _ﬂ
=—=—">==-"2
ye  C,
Cx-S-p-7

13 3T0# (hopMyIIBI CIIETyeT, YTO Ka4eCTBO Kpbliia 3aBUCUT OT K03 dunmentoB Cy u Cx, yuu-
THIBAIOIIUX (GopMy Hpodmirst, cocToSHUE TTOBEPXHOCTH U yToJl aTakW Kpblia. B wacTHOCTH, 3aBU-
CUMOCTh KadecTBa KpblIa OT €ro yrja aTakh JETKO yCTaHOBHUTh, PACCMOTPEB  3aBUCHUMOCTH

Cy=f1(0)) u Cx=f,(a), uzobpaxennnie Ha puc. 23.
Cy A Y x A

2 = L
— 25 [
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Puc. 23. K NOsICHEHHIO 3aBHCUMOCTH Ka4ecTBa KPbLa OT yIJla aTak:
a—sasucumocts C y = fi(a,); 6— 3aBucumocts Cx = f2(o); B—3aBucumocts K = f(o).



VYron aTaKu, IMIpU KOTOPOM KAa4YCCTBO JOCTHUIaCT MAKCUMAJILHOT'O CBOCI'O 3HAUCHU S, HA3bIBAIOT

HaMBBIFOJHEUIIIUM YTJIOM aTaku (Olyp). OOpaTUMCs K cXeMe CUJl, ACHCTBYIOIIUX Ha KPbUIO MPHU
KaKOM-TO yTJie aTaku, u300pakeHHoU Ha puc. 17.0 . Ha 3To#t cxeme yron, oOpa30BaHHBII BEKTO-
paMH MOJBEMHOM CHJIBI M TOJIHOW a’pOJMHAMHYECKOW CHIIBI MM BEKTOpaMu Ko3(dduumeHToB
3TUX cui, 0003HadeH uepe3 Q.

W3 cxembl BUIHO, UTO KA4E€CTBO Kpblia

Kzzzctge.
Q

Pacnpenenenue naBjienus no npoguiaio kpblia. Pactipenenenue gaBaeHust 1o IpoQuIio
KpbLUTa MOXET OBITh M300paXK€HO BEKTOPHOM IHUArpamMMoOu, Ha KOTOPOM KaXKIblii BEKTOpP B Mac-
mrade JaeT BeIMYMHY U30BITOYHOTO JIABJICHUS B TaHHON Touke npoduis (puc. 24).
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Puc. 24. Pacripenenenue naBiaeHus 1o npoduito Kpbuia:
a — criexTp o0TekaHus; O — BEKTOpHAs uarpamMMa JaBJICHHs

BekTopsl naBiieHnil HampaBJeHbI 0 HOPMAJIM K KacaTeIbHOW, MPOBEACHHON B JAHHOW TOUKE
npodwis, IpuYeM BEKTOp N30BITOYHOTO AaBJICHHUS HANPABJICH K MOBEPXHOCTH MPOQUIIL, a BEKTOP
paspspbKkeHHuss — OT MmoBepxHocTH. Ha puc. 24 mpuBeneHbl CIEKTpP OOTEKaHWs W BEKTOpHAs JHa-
rpamMma pacrnpeaeseHus JaBiIeHus Ha npoduie Kpbuia. M3 HUX BUIAHO, 4TO HauboblIee Cy)KeHUE
CTpYyEK H, CIIeJ0BaTeIbHO, HauOoJbIlIee pa3psHKeHUE BOZHUKAET Ha BEpXHEW 4acTH HOCHKA Ipo-
¢wuiis, a HaubonbIIee H30BITOYHOE JAaBJICHHE — Ha HIKHEH MOBEPXHOCTH HOcUKa mpodwmis. [Ipu
TaKOM pacHpe]esIeHUH JaBJICHHUS TOYKa MPUIIOKEHHS PABHOJCHCTBYIOIIEH a’dpOauHAMHUUYECKHX
CHJI — LIEHTP JAaBICHUS MPOPUIL — PacIoiI0kKeHa BOTU3U HOCKA.

Ha pa3nbIx yriax ataku pacnpeesneHue JaBJleHUs MO MPOQUIII0 KpblUla U CBS3aHHOE C HUM
MIOJIOKEHHE IICHTPa JaBJIeHUsS OyayT pa3IuyHbIMHU.

AdpoauHaMuKa rudkoro kpblia. OCHOBHBIM 3JIEMEHTOM JeNbTalljlaHa sBIseTcsl THOKoe
KpBLJIO, 00pa3zyemMoe 4acTbi0 MOBEPXHOCTEH JABYX KOHYCOB (KOHHYECKOE KpbUIO, pUc. 25, a) uiu
IATUHAPOB (MIUITUHAPUIECKOE KPBLIO, pHC.25,0).

IS

Ne

a 'z

Puc. 25. ®opmoobOpazoBaHue ruOKOro Kpbljia:
a — KOHHUYECKOro; 6 — LMITHHAPHIECKOTO

Oco0eHHOCThIO KOHMYECKOTO KphLa SBJISETCS TO, UYTO YIJIBI aTaKh CEYEeHUH OT KOPHEBOM
YaCTH K KOHIIEBBIM YMEHBIIAIOTCA OL1~> Ol,>> Ol3 (OTpHIIaTeNIbHAs TeOMEeTpUIecKas KpyTKa) (puc.
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Puc. 26. OtpunarensHas reoMeTpuyeckas KpyTKa KOHHYECKOTO KpbLla

[{wmHApUYECKOE KPBUIO XapaKTePU3yeTCsl TEM, YTO OHO HE UMEET T€OMETPHUYECKON KPYTKH,
a’pOIMHAMUYECKOE Ka4eCTBO €ro MMEET HECKOJIBKO OOoJbIIee 3HaYCHNE, YeM KOHUYECKOE, OJTHAKO
B OTHOUIICHUH TMPOJOJIBHON yCTOHYMBOCTH JUIsl TIoJieTa OoJiee MPHUroJHO KOHMYECKOe Kpbuio. B
HEKOTOPBIX CIydYasx MPUMEHSIOT COYCTAHHE IUIHHIPHIECKOTO (B IIEHTPATHHOW YacTH KpbIa) U
KOHHUYECKOTO (B KOHIIEBBIX YaCTAX Kpbu1a) (puc. 27).

z !

Puc. 27. 'ubkoe kpbliio, oOpazoBaHHOE coueTaHNEeM KOHHUYECKOTo (1) 1 munuHapudeckoro (2) Kpblia

®opma mpod s THOKOTO KPhUTa OMpPEAETseTCS PAaCKpOeM Mmapyca, reOMETpUEH, JKECTKOCTBIO
kapkaca u nat. DopmooOpazoBanue Mpoduis MPOUCXOAUT MOJ ACUCTBUEM CKOPOCTHOIO Hamopa
HaOeraromero moToka.

[Tpoduns KpbUIbEB MEPBBIX JAeNbTAMIAHOB (pHc. 28, a) UMea HeOOoNbIIoe 3HAYCHUE OTHOCH-
TENbHON KpUBM3HBI f = 3+4% M B COYETAHMU CO 3HAYMTENBHOW €OMETPUYECKON KPYTKOH 00a-
Jan MaJiol Hecymlied CrocOOHOCTHIO M HEOOJNBIIUM 3HAYCHHEM a’pOJIUHAMHYECKOTO KadyecTBa.
[pumenenue Gonee BOrHyThIX npoduiei  f=5+9% (puc. 28, 6) © yMEHbIICHHE OTPUIATENLHOM
reOMETPUUECKOM KPYTKH MO3BOJIHIIO MOBBICUTH HECYIIYIO CIIOCOOHOCTh KpblJia JIe/IbTaIlIaHa U €To
Ka4yecTBO. YBeIMUeHHE Pa3MepoB OOKOBOro kapMana 10 Benuuunbl 0,4H u Gonee (nBoitHas 06-
muBKa) (puc. 28, 8) 1aeT BO3MOKHOCTH IMOBBICUTh KA4ECTBO JIeTbTallJIaHa Ha OOJIBITUX CKOPOCTSX
nosnera. Coxpanenue Gpopmbl Mpoduis ¢ IBOMHOIN OOIIMBKOM TOCTUTAETCS HAJITyBOM OOKOBOTO
KapMaHa WM MPUMEHEHUEM JYKECTKHX JIaT WM HepBIOp. S-o0pasHbiii  npoduis (puc. 28, r)
NpPUMEHSETCA B KOPHEBBIX CEUCHHUSAX KpbLIa JenbTariaHa. JlanHelld Tpouis co3qaercs ¢ moMo-
b0 MATKUX HEPBIOP (KHJIEBOI KapMaH) U C MMOMOIIBIO U30THYThIX )KECTKHX JIaT.
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Puc. 28 ®opma npoduisi THOKOTO KpbLTa

entp masnenus (II/]) Takoro mpoduis npu yMEHbIIEHUU yIJla aTakd CMEIIAeTcs BIEPEN
(ycToituuBblil mpoduis), Toraa kak LI/ BorayToro nmpoduiis cMemaercst Ha3aa Mpy yMEHbIIEHUH
yriia aTaku (HeyCTOWYMBBINA poduis) (puc. 29).
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Puc. 29. 3aBucUMOCTB MOJI0XKEHUS LIEHTPA JaBICHUS OT YIJIa aTaKuU:
1 — HeycToiuuBbIi MpoduIiIb; 2 — yCTOWYNBBINA POPUITH

CBoifcTBO S-00pa3HbIX npoduiel HUCrob3yeTcs A 00ecrneueHus] yCTOHUNBOCTH JIeTaTeNb-
HBIX allapaToB TUNA «ieTarolee Kpbuioy. KpoMe 3toro, «wieraromiee Kpbuio» (Mo 3TOH cxeme
BBINOJIHEHO OOJBIIMHCTBO COBPEMEHHBIX JEJIbTAINIAHOB) MOXET ObITh cOAJIaHCUPOBAHO HMCIIOJIb-
30BaHHEM CTPEJIOBUIHOCTH M T€OMETPUYECKON KPYTKH. S-00pa3HOCTh B KHJIEBOW YacTH CTpPEJO-
BUHOTO KpPbLIa BBOJUTCS IS YIIYUIIEHUS XapaKTEPUCTUK YCTOMYMBOCTH HA MaJIbIX yIjlaX aTakH.

AdpoMHAMHYECKUE XapaKTEPUCTUKHA TMOKOTO KPbUIa HMEIOT HEKOTOpPhIe OCOOCHHOCTH, OT-
JIMYAIOINE €0 OT KECTKOIr'0 KpbUIa, PACCMOTPEHHOI'O BBILIE.

VYron aTaku JenbTamiaHa Ol OnpezenseTcs yIioM MEeXIy HampaBieHHeM HaOerarouero Imo-
TOKa U KOPHEBOU XOPAOU KpbLIa.

3aBUCUMOCTB KO3 PUITUEHTA TOAbeMHOM criibl Cy OT yTila aTaku mpejcTaBiieHa Ha puc. 30.

by | {
AN
Cnax Puc. 30. 3aBucumocth k03 uieHTa o LeMHON CHUITBL OT yIila

aTaKm:
wy /S 0N KECTKOE KPBUIO ITaHEePa;

nenbTamnan «ClaByTHd-
VTIw

[Tpu ManpIX 3HAYEHHSIX yTJia aTaky JaBlieHUE Irepe-
pacripenensercst Mo npouiaro TakuM 00pazom, 4To Tud-
koe Kpeuto Tepser (opmy. Iloteps dopmbl rudKOTO
KpbLJIa COMPOBOXKIAETCS BOJHOOOpa3HOM aedopmariueit
HecyIel moBepxHocTy (¢arrep), MpU 3TOM KPbUIO JeNbTarjiaHa MPaKTUYECKH HE CO3/1aeT MOIb-
€MHOW CHJIBL.

C yBenuueHueM yria aTakd Kod()PHUIMEHT MOAbEMHOM CHIIbI Kpblja BO3pacTaeT. Y Benuye-
Hue kodpdunuenta Cy 0ObSICHICTCS TEM, YTO NMPU BO3PACTAHHUH yTiia aTaKd MPOUCXOAUT YBEIH-
yeHue aedopmanuu cTpyex HajJ KpbUIoM (YMEHBIIAETCS MJIOMAAb OMEPEUHOTO CEUEHUS CTPYEK)
¥ HEKOTOPOE MPUTOPMAKUBAHKE MTOTOKA MO KPBUIOM, BCJIECICTBUE YETO YBEIUIHBACTCS PA3HOCTh
JIABJICHUH Ha BEPXHEH M HWIKHEW MOBEPXHOCTH Kpbula. [ enbTariaHOB KPUTHYECKHM YTroi

aTaku JIEKUT B IMamazoHe oL = 25+35°.

Ymenbierne ko3 duimenTa noJbeMHOM CHIIBI HA YTiIaX aTaKh OOJbIlle KPUTHIECKOTO BbI-
3bIBACTCS HAPYHICHUCM IIJIABHOI'O 06T6KaHI/ISI Kpblla, B pC3yJIbTATC Y€TO NPOUCXOIUT CPBIB IMOTO-
Ka ¢ BepxHel yacTu Kpbuia (puc. 31).
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Puc. 31. CpbIB noToka Ha OOJNBIINMX yIrilaX aTaku

CTpenoBuAHOE KPbUIO, KAaKUM SIBJISIETCS KPBLJIO JeNbTarilaHa, UMeeT HEKOTOpble 0COOEHHO-
CTH, OTJIMYAIOLINE €ro OT npaAMoro. [IoTok Bo3ayxa moaxoauT
K IepeHel KpOMKE I0J] HEKOTOPBIM YIJIOM B (puc. 32).

Puc. 32. PaznoxeHne CKOPOCTH MMOTOKA, 0OTEKAOIIETO
CTPEJIOBUAHOE KPBLIO

CKOpoCTh TIOTOKA J MOXKHO Pa3jokKUTh HA HOPMATbHYIO

K mepenHel kpoMke V-cosf um kacarenbHyto V-sinfl. Kaca-

TEeJIbHASI COCTABJISIONIAs BHI3BIBACT JIBUKCHUE ITOTPAHUYHOTO CJIOs [0 HATPABJICHUIO OT IIEHTpa K

KOHIICBBIM YaCTAM Kpblia, 6nar0z[ap$[ YeMy MNPOUCXOAUT HNCPETCKAHUC IMOTPaHUYHOIO CJIOA U3

CpenHel 4acTy KpblUla U HAaKOIUICHHE €r0 Ha KOHIIAaX Kpblia. DTO HaKoIUleHHe (Ha0yxaHHe) Io-

ITPAHUYHOIO CJI0sI YCKOPSIET IPEKIECBPEMEHHBIN CPBIB ITOTOKA C KOHIIOB CTPEJIOBHJIHOTO KpbLIa

NIPU YBEJIUYCHUH YIJIOB aTaKW, YTO MPUBOJIUT K CBAJMBAHHUIO HA KPBUIO M BXOJY JCTbTAIlJIaHA B

ITOIop. I[J'IH MpeaoTBpaAlICHHA KOHILICBOI'O CpbIBa MPUMCHAIOT OTPHULATCIBbHYIO TCOMCTPUUCCKY IO
KPYTKY, YMEHBIIAIOIIYIO YTJIbI ATAaKW KOHIIEBBIX YACTEH KPbhLIA.

FCOMeTpI/I‘leCKI/IC napamMeTpsbl THOKOro KpblJIa OKAa3bIBAOT 3aMETHOC BJIMSAHUC HA €TI0 a3pOaH-

Hamuueckue xapakrepuctuku. Hakinon kpusoit Cy = f(a) (eM. puc. 30) 3aBUCUT OT yAJUHEHHUS
Kkpbiia A. Ilpu yMeHbLIEHMH YUIMHEHMS BEJIMYMHA HAKJIOHA KPUBOM YMEHBINIAETCS, a KpUTHYE-

CKUIl yron aTaku Okp OyAeT yBEIWYMBATHCS, TaK Kak MPH MalblX YIJIMHEHUSX Kpblia OydyT
UMETh MECTO 3HAa4YMTEJbHbIE, [0 CPABHEHUIO C KPBUIbSIMM OOJBIIUX YIJUHEHUH, MEepeTeKaHus
BO3/yXa M3-TI0JT KPBUIA HA €T0 BEPXHIOIO MIOBEPXHOCTh Yepe3 KOHIEBBIC YaCTH KpbUIa. OTHM B
OCHOBHOM OOBSCHSAETCS pasNMuHbIl BHA 3aBucuMocTeit Cy = f(0L) s muanepa (4 = 10 + 25)
u fenbramiana A =3 +10).

MakcumainbHoe 3HaueHre Kodduumenra noabeMuoi cuiibl Cymax B IEPBYIO OUEPEH 3aBHU-
cut ot kpuBusHbl npoduis. C ysenuuenueM kpuusabl Cymax Bospacraer. Koopduiment mMak-
CHUMAaJIbHOM MOJIEMHOM CHUJIBI TAKXKE YBEJIMUMBACTCS C YBEJIMUEHUEM YIUIa IIPU BEpIIMHE KapKaca
(YMEHBLIEHUEM yIJIa CTPEJIOBUIHOCTH).

Tenepp paccmoTpuM o0IIee a’pOJMHAMHUYECKOE CONPOTUBIIEHUE JEIbTAIUIaHA, KOTOPOE
CKJIaJIbIBAETCS U3 COTMPOTUBIICHUS IEIbTAIUIAHA M CONPOTUBIICHHUS TTHJIOTA.

O = Own + Qnunora unn Cx = Cx p/u + Cx nunora.
3aBucuMOCTh K03(h(UITUEHTA YTIIa aTaKH

npencraBieHa Ha puc. 33 (menpramnana «Cra-
ByTHY-Y T1»).

03 - Puc. 33 3aBucumocts K03 (HUIIHIEHTA COPOTHUBIIE-
Hus nenpramiaHa «CraBytud-YT1y» oT yria ataku.
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Koaddumument conpoTuBienus neapTamiaHa onpeaeaseTcss CyMMO Claeayromux ko3 duim-
eHTOB: Ko3(¢uimenta npoduiabHoro conpotusieHuss Cxp , K03 uineHTa HHAYKTUBHOTO CO-
npotusieHus Cx; , KoadULrueHTa CONPOTUBIECHUS AIEMEHTOB KOHCTpYKUUU Cxpp (BpeaHOE CO-
NPOTHUBIICHHE, CO3aBAEMOE PACTSDKKAMHU, MOMEPEeYHON Oankoi, Tpameuueil, MauyTol u ApyruMu
AJIEeMEHTaMU KapKaca).

Cx m/u= Cxp+ Cx; + Cxpp

Conpotusnenue nuiota Cx MUJIOTa B OCHOBHOM OTPEIENseTCs ero MoJI0KEHUEM B TOJIETe,
€CJIM IPUHSATH CONMPOTUBIICHUE B BEPTUKAILHOM MojiokeHnn 3a 100%, To conmpoTUBIICHHE B CUIsI-
4eil moaBecHO# cucteme OyaeT cocTaBuath 40+60%, a B ropu30HTANBHOM MOJ0KeHUuu 15+20%.
[TosTOMy camoOli BBITOJIHOM, C TOYKH 3PEHUSI adPOJMHAMUKH, SIBJSETCS TOPU3OHTAIbHAS MOBEC-
Hasl CUCTEMA.

AdBpOIMHAMUYECKUM Ka4eCTBOM JIeJbTallJlaHa Ha3bIBAIOT OTHOIICHHE MOJIBEMHOW CHIIBI K
cuiie J1000BOTO COMPOTHUBIICHUS WM OTHOIICHHE KOA((ULIMEHTa TOJBEMHON CHIIBI K K03 Pu-
LIUEHTY JIOOOBOTO COTMPOTUBIICHUS:

K = Z nwm K = Q
0 Cx

Nwmes kpusble 3aBucumocteit Cy = f(0) u Cx = f(0l), mOyunuM 3aBUCUMOCTh KayecTBa K oT

yriia ataku O (puc.34). C yBenmudeHUEM yTJia aTak 0 ONMPEICICHHON BeTUIMHBI a3POTMHAMUYC-
CKO€ KauecTBO Bo3pacraeT. [Ipm HEKOTOpOM yriie aTaku Ka4ecTBO JOCTUTAaeT MaKCUMalbHOU Be-

JIMYUHBL. DTOT YI'oJI Ha3bIBaCTCA HaI/IBI)IFOILHeI\/JIIHI/IM OlHauB.

A
/fmgx _—-—— | Puc. 34. 3aBucumocts KadecTBa K aeipTamia-
| Ha «CraByTid-YT1» OT yria ataku
’ |
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AdpoarHaMHUYEcKOe KayecTBO Kpbljla B OCHOBHOM 3aBHCHUT OT cieayromux (akTopos: ¢op-
MBI IPOUIIsA, Ka4eCTBa MOBEPXHOCTH KPbLJia, HAXOXKICHUS B TIOTOKE HEY100000TeKaeMBbIX yacTen
KOHCTPYKLHHU (2yTPUTTEPOB, MOMEPEYHON OATKU U T. I1.), OJOKEHUS MMUJI0Ta, YATUHEHHS KpbLia
U paclpeieseHus Harpy3Ku 1o pa3Maxy KpbLia.

IF'EOMETPUYECKUE XAPAKTEPUCTHUKHU AEJBTAIIVIAHA

3a nepuoa coero paszButus (1o 1980r.) nenpraminaH nmpuoOpen XxapakTepHble FreoMeTpuye-
ckre GopMbl. B ompeneneHHON cTeeHN YTBEPAMINCH KOHCTPYKIIMH OCHOBHBIX Y3JI0B U JJIEMEH-
TOB, HOI[O6paHBI HauoOoJee palrOHAJIBHBIC MATCPHAJIbI U TEXHOJIOT A U3TOTOBJICHUA allllapaToB.

Kaxk ykaspiBanocs Bblie, (opMooOpa3zoBaHue MpoQuis KpbUla JAeibTaliaHa IPOUCXOIUT 32
CUeT HAINOJHEHHS €ro Kymosa HaberarmuM IOTOKOM Bo3ayxa. OIHaKoO CYIIECTBYET psl T€OMET-
PHYECKHX TapaMeTpOB, KOTOPbIE HE3HAYUTEIHHO 3aBUCIT OT BHEUIHUX BO3JCHCTBHU W OIpele-
JSIOTCSI KOHCTPYKIMeH anmapara. Hanbosee pacnpocTpaHeHHbIE AETbTAIUIAHbl HMEIOT KECTKUN
Kapkac u3 TpyO M JOCTaTOYHO HEPACTSHKUMBIN M BO3TyXOHEIPOHUIIAEMBIN KYIIOJ M CHHTETHYE-



CKUX TKaHEN.

Puc. 35 'eomeTpuueckue napaMeTpsl JesbTariaHa

PaccMmoTpuM reomeTpuueckre mapaMeTpsl AenbTamiana (puc. 35):

» TUTOMIA/Ib Kymnoja SKyn—Iulolaab packposi KyIona;

» TUIOmAb AeibTaljiaHa S — IUIomaab MPOCKIMKA KyTOJia B TOJIETHOM MOJOXCHUU
Ha IJIOCKOCTh CHJIOBOTO KapKaca;

» pazmax [—MaKkCcHMalbHOE PACCTOSHHE MO OCH Z MEXKILY KPaiHMMH TOUKAMH KYTIO-
Jla B HEHArpy>kK€HHOM COCTOSIHUH (pacIoyIoKeHUE Oceil KoopAUHAT cM. Ha puc. 69);

TeopeTHuuecKas JUIMHA KHJIEBOH Oanku [K—paccTosHHME MeXIy TOUYKOH nepecedeHus oceif
OOKOBBIX OaJIOK M HanboJIee yJaleHHON TOUYKOH KyTIoJa 10 KWJIeBOH Oalke;

» JIMHA KHJICBOW O0aKu Lk—pacCTOSTHUE MEXTy TIepeIHEH U 3a/IHEi TOUKaMHU KuJie-
BOI1 0amKu;

» nnvuHa OOKOBOM Oanku LO—maiuHa MEXIy TepeiHel W 3aJHel TOYKaMu OOKOBOMU
OaKu;

> TeopeTndecKas JUIMHa OOKOBOM Oalku [6—paccTOSHME OT TOYKHM IMEPECEYEHHMS
oceli OOKOBBIX 0aJIOK 710 HauboJee yAaIeHHOW TOUKH KyToia 1o O0KOBoi Oalke;

» CTpPEIOBUIHOCTH NEPEIHEH KPOMKH Y—YTOJI MEKAY OChbIO Z 1 OOKOBOH Oakoii;

» yroJI IpH BEPIIMHE KYIIOJIa YKyn—YyToJl MeX1y OOKOBBIMH KPOMKAaMH KyTIOJa;

» Yroil TIpH BEpUIMHE CUIJIOBOTO KapKaca /—yTroi MEXAY OCSIMH OOKOBBIX 0aJoK;
w2y = 180°;

» KYINOJBHOCTh T'MOKOTO KpbLIa K — TPEBBIIICHHE YIia MOIYypacKpos KyIoJia Haj
MOJIOBUHOM yTJia MPHY BepILIMHE KapKaca,

:\I’éo'i' -V
2 9

(O

2
[
> YIIMHEHUE A —OTHOLIEHHE KBaApaTa pasMaxa K IUIOIam, A = —;
» paccTOSHUE OT TOYKH MEPECEUCHHUST TEOPETUIECKUX OCei OOKOBBIX 0OAJIOK /IO TOYKU
HOJBECKH [THJIOTA 110 KUJIEBOii Oanke /[u;

» yroj yCTaHOBKH KOHIIEBOW XOPIBI ()—Yyroil MEXIy KOPHEBOH Xopaol u O0Ko-
BOH MPOEKIMEN KOHILIEBOM XOpIbl Ha I1ockocTh XOV (puc. 36);



> mmHa xopael b — pac-
CTOSTHUE MEXIY IEpEeIHEN U 3a.-
HE KpOMKaMH KyIoja B Ipo-
JIOJIBHOM ceueHuu (puc. 36);

» MakcuMajbHas KpPUBH3HA
POQUIS fiax —PACCTOSHUE Me-
Ky XOpAOW M MaKCUMAJIbHOU
BBICOTOM MpoduIs;

» OTHOCHTEINIbHAs KpUBH3HA
npoduIst

/
f= —n;ax -100%

;
» ynenbHas Harpy3ka Ha KPbUIO P — OTHOIIEHHE ITOJIHOTO MOJISTHOTO BEca ammapara K ero
IUIOLIA/IHU:

G(H/Z)
= — (H/™m).
b S

IBOJIIOIIUA KPBLJIA JTEJIBTAIIJIAHA

Cnenannbie @. Poramio teopeTnyeckue MCCIEIOBaHUS B OOJIACTH adPOJUHAMHUKU THOKOTO
KpbUJIa TIOCTY>KWJIM TOJYKOM K CO3/IaHHI0O HEOOBIYHOTO MO BUJY, ACIIEBOIO B M3TOTOBJICHUU U
JIETKoro OaaHCHPHOTO IUIaHepa-AelbTaruiana. M3-3a ecTeCTBEHHOTO JKeIaHus JIETaTh Najbllie U
BbIIII€ HAYAJIUCh JAIbHEUIINE UCCIEA0BAHNS U SKCIIEPUMEHTHI MO0 YCOBEPILICHCTBOBAHMIO ariapa-
ToB. [TocTeneHHo KOHpUTYpamus AeTbTaliaHa U3MEHIIIACH TaK, YTO €ro TpaaulroHHas Gopma B
BU/JIE TPEUECKOMN «JIETBTH» C TPYJOM yTaIbIBalIacCh.

Jlenpramiansl, BBITOJIHEHHBIE N0 KJIACCUYECKON cxeme Porasnno, MMEIT HU3KOE a’poavHa-
MHUYecKoe kadecTBo (K=3+4) mo cieayronmM NpudrHaM: Majioe yainuHenue (2,5+3,5); 6ompinas
KYIMOJILHOCTH (3+5°) 1, Kak ciencTeue, 6onbias oTpuaTenbHas KpyTka (puc. 37).

Puc. 37. Cxema nenpTamiana kinaccudeckoit popmer (Poramio)

Kpowme Toro, BcieacTBue Maoi )KeCTKOCTH, Tapyc UMEJ Ha OINPEIEICHHBIX peXuMax moJjiera
CKJIOHHOCTh K «TIOJIOCKaHHIO» TKaHH, Tak Ha3zpiBaeMoMy (iatrepy. [[ns ymenbiieHus duarrep-
HBIX SIBJICHUH TMOSIBUJIACH HEOOXOIUMOCTh B MPUJIAHUU 3aHEH KpoMKe Kpbuia Porammo orpura-
TEJIbHON CEPIOBUIHOCTH M YCTAHOBKE JIaT, YBEJIMYUBAIOIINX JKECTKOCTh 3TOW KPOMKHU. B nainb-
HelmeM U1t 6oJiee MOJTHOTO yCTpaHeHus (raTrepa, yBETUYMBAIOUIETO JOOOBOE CONPOTUBIICHUE



U COOTBCTCTBCHHO YMCHLIIAOUICTO a9PpOJMHAMUYCCKOC KaUCCTBO, 651113. BBCACHA CCPIIOBHUIHOCTDH
1 Mexay atamu (puc. 38).

Puc. 38. Cxema penpramiana kiaccuueckoi gpopmsl (Poramio) ¢
YCTaHOBJICHHBIMH JIaTaMH, OOIIeH 1 JOKAIFHON CepPIIOBUIHOCTHIO
3a{HEM KPOMKH:

a — o01mas ceprnoBUIHOCTh; O — JIOKaJIbHAsI CEPIIOBUIHOCTD

OpHako TpU STOM KOHIIEBBIC YACTH
Kpbuta pabotanu Hedh(HEKTUBHO H3-3a HX
MaJoOd TUIOMATd ¥ OONBIIOW  OTpH-
[aTEeJIbHOW KPYTKH. YCTpaHEHHUE 3TOr0 He-
JocTaTka OBLIO JOCTUTHYTO MyTEM pPa3BU-
THS KOHIIEBBIX YacTell Kpbiia (puc.39).

Wns mo myTtu yBenmudeHHs] a’poAMHA-
MHYECKOTO KauecTBa, HEOOXOAMMO OBLIIO B
MEPBYIO OUYepe/lb YBETUYMBATH YIJIMHEHHE
U YMCHBINATh KYIMOJbHOCTh. OIHAKO YBe-
JUYEHUE YAJTUHEHHs CBS3aHO C POCTOM
pasMaxa Kpblia, a OajJaHCHpPHOE YIIpaBiie-
HUE B MOMEPEYHOM OTHOIICHUH MPHU OO0Jb-
IIMX pa3Maxax CTAaHOBUTCSA Manodpdek-
TUBHBIM U TIPU TOJIETaX B TypOyJIEHTHOI
aTMoc(epe OmacHbIM.

YMeHbIIeHHE KYTMOJIbHOCTH MPUBOJIUT
K YMCHBIICHUIO OTPHUIATSIIEHON KPYTKH,
YTO B CBOIO OYEpPElb YXY/IIAeT MyTEeBYIO U

MOTIEPEYHYI0  YCTOWYMBOCTH  Ha
OOoNBIIMX yTriaxX aTakud (Ha MalbIX
CKOPOCTSIX I0JIETA).

[Tpobnema mnoBbimeHUsT Y3PPEKTUBHOCTH pabOThl KOHLEBBIX YacTel Kpblla M COXPaHEHMS
MIPUEMJIEMBIX 3HAUEHUN OTPULIATEIbHONW KPYTKH ObLIa pelleHa MyTeM BHEIPEHHUS CXEMBbI JebTa-

IUIaHA C KOHLIEBBIMM XOpJaMH (3aKOHLIOB-
kamu). OHM yCTaHaBIMBAINUCH Mapaljielib-
HO KWJIIO (TIJIaHOBAsi MPOEKIMSA) U MOA OT-
pHULATEIbHBIM YIJIOM K IJIOCKOCTH KapKaca
(puc. 40).

Puc. 39. Cxema menpraruiana ¢ yBemUIeHHON
TUTOIIABI0 KOHIIEBBIX YacTel Kpblla M YKO-
POYCHHOU KMIIeBOH OaTKOi



Puc. 40. Cxema genpraruiaga ¢ KOHIIEBEIMH
XOpJaMu (3aKOHIIOBKaMH )

pd

é LaKuY

i
2 Jppexin

Oka3ajioch BO3MOXKHBIM YMEHBIIUTh KYMOJIBHOCTh A0 1,5+2°, YBENUYHUTH YTOJ MPH BEPIINHE
Kapkaca npuOim3uTenbHo 10 110° u yamuHeHne 10 5 6e3 yXyAleHus MPOAO0IbHOMN U TIOTIEpeYHOM
ycToiuuBoctu. KauectBo Bo3pocio 1o 3HaueHuit K=6+7.

JlanpHeiiee yBeIMYCHUE YIUTMHEHUS MPUBEIIO K YMEHBIICHUIO [UTMHBI KYIOJia 10 KUJICBOH
Oanke, a 3TO, B CBOIO ouepenb, — K
YBEIMYCHUIO YYBCTBHUTEJIBHOCTH IO
YIPaBJICHUIO B TPOJIOJIFHOM HaIpaB-
nenud (puc. 41).

Puc. 41. Cxema pnenpTamiaHa ¢ KOHIIE-
BBIMU XOpJaMH U TOBBIILIEHHBIM YJUIH-
HEHUEM

Jns  TOBBIIEHHUS MPOJOIBHON
YCTOMYHMBOCTH 0€3 M3MEHEHHUS T€OMETPUUYECKHUX MapaMeTpoB ObLT MPUMEHEH MPOGUIUPOBAHHBIN
S-00pa3Hblii KUIIEBOW KapMaH, KOTOPBIH, KpOME TOTO, SBIISIETCS JOMOJIHUTEIHHON MTOBEPXHOCTHIO,
MOBBIIIAIOIICH IMMyTEBYIO YCTOMYMBOCTH. [IpyM TOpbIBax BeTpa yIydIIaroTCs AeMI(UPYIOIIHE
CBOMCTBAa KpblIa 3a CYET IIe-
pepacnpenesieHusi KyIMnoJbHOCTH
(puc. 42).

Puc. 42. YcraHoBKa KHJIEBOTO KapMaHa
u ero paboTa mo nemipupoBaHUIO Kpe-
HOB

Hognd



Jpyrum peleHneM, HanpaBIe€HHbIM HA TOBBIIIEHUE a3POIMHAMUYECKOTO Ka4eCTBa, SIBIISIOT-
Cs1 MEpOTIPUATHSA 10 YIYUIIEHUIO PacIpeesieHus BO3LyIIHOW Harpy3Ku Mo pa3maxy Kpbuia. Oka-
3aJ10Ch PAllMOHAJIBHBIM yBEJIMYEHHUE TUIOUIaIM KOHLIEBBIX YacTel. [l noaaepxaHus B 3TUX Mec-
Tax (GOopMbI Kymnojia Hayajlu NPUMEHSTh paauajibHble JaThl. TakuM 00pa3oM CTajgo BO3MOKHBIM
YCTPaHUTh W3JIUIIHIOI KPYTKY, @ TAKXKE€ yBEJIMYUThH yToJ MPU BEPUIMHE KapKaca U yMEHBIIUTH
KynoJbHOCTh nouTH o 0°. [Ipu 3TOM monepedHas yCTOMYMBOCTH 0OecreurnBaeTCsl, U CpbiBa MO-
TOKA 10 KOHIIaM KpbUJIa B JOCTATOYHO OOJIBIIOM JHama30He YTJIOB aTaku He Habmomaercs (pHc.
43).

Hcnonp3ys crienualbHBId PacKpoil Kymoia, MOXKHO 3a7aBaTh €My OIPENEICHHYIO (opMmy
npodwis. [popunupoBaHue Kynoja B COYETaHUM C HAATyBa€MbIMH CKOPOCTHBIM HaIrlopoM OOKO-
BBIMH KapMaHaMH 3HAUUTENIbHO YBEIMYMUIIO HECYLIHE CBOMICTBA M a’dpOAMHAMMUYECKOE KaueCTBO
KkpbLia. [losiBuIack BO3MOKHOCTD YBEITMUUTh YAEIbHYIO Harpy3Ky, 4TO, B CBOIO O4Y€pelb, II03BO-
JUIIO COXPaHUTh APPEKTHBHOCTh OATAHCUPHOTO YIPABICHHS TPU OOJBIIMX pa3Maxax KpbLia
(K=8+10).

OpnHUM U3 BapUaHTOB JiejbTallJIaHa BBICOKOTO Kjlacca SIBUJIaCh cXeMa 0e3 IornepeuHoi Oanky.

OTtcyTcTBHE MONEepedHo Oanku, co3farollell 3HaYMTENbHOE CONPOTHBIICHHUE, J1aI0 HEKOTO-
PBIN BBIUTPHIII B a9POJMHAMHYECKOM KauyeCTBE, OJHAKO MOSBUIIOCH 3aMETHO OO0JIbIlIEE KOJUYECT-
BO TPOCOBBIX PACTSDKEK, TAKXKe CO3JAIOIINX BPEIHOE COIMPOTHBIIEHUE. YTOI NMPH BEPUIMHE KapKa-
ca y Takux ammaparoB cocTtaBiseT 130—140°, nanpumep aenpramian «I pudon» (puc. 198).

[Tpumenenne oOTekaTenss BepXHEW HepeAHeld KPOMKH YIYUIIMIO KadecTBO MOBEPXHOCTH
KpbLJIa, YTO MO3BOJIMJIO HECKOJBKO MOBBICUTH a’pOJAMHAMUYECKOE KAUeCTBO M YMEHBUIUTH CKO-
POCTh CHWKEHUS, HaIIpUMep JenbTaianbl «CraByTud-cropt», «Atiacy (puc. 200, 203).

Pacnonoxenne momnepedHoi 0amkyd BHYTpH OOKOBOTO KapMaHa MCKITIOUWIO 3HAYUTEIHHYIO
YacTh COIPOTHUBIJICHUS 0€3 yBeIMYEHHs KOJIMYECTBAa TPOCOB, Hampumep aeibTamiaHa «Komeray,
«Azyp» (puc. 204).

JlanpHeiiee yiaydiieHHe XapakTepUCTUK JebTallJIaHOB JOCTUTal0Ch UCKIIOUEHUEM U3 KOH-
CTPYKIIMH MauThl M BEPXHUX TPOCOBBIX PACTSIKEK, HAIPUMED 3aMEHON MX (PyHKIUI 00TeKaeMbl-
MU OOKOBBIMH MoAKOocaMH, Aenbramian «Daiipoén-CX» (puc. 205).

TEOPUA ITOJIETA JEJbTAIIJIAHA

HﬂaHI/IPOBaHI/Ie AeJbTaIlljJiaHa. HpﬂMOHHHeﬁHOC n paBHOMepHOG JABIDKCHUCE ACJbTallllaHa,
*

P KOTOPOM €ro Macca ypaBHOBEILIEHA IMOJHOM a’pOJAUHAMUYECKONW CHIION, HAa3bIBAETCS IJIAHU-
pOBaHUEM.
VYron, 00pa3oBaHHBINM TPAEKTOPHEN IIIAHUPOBAHUS U JIMHUEN TOPU30HTA, HAa3bIBAETCS YIJIOM

*
31ech U Janee MoJ| Maccoii AesbTariaHa IOHUMAETCs ero MOJIHbIH TOJIeTHBIH Bec, T. €. Macca amnapara IUIIoC Macca CIopT-
cmena. (IIpum. aBT.).



wiaaupoBanus 6 (puc.44).
PaccmoTpum cuitbl, AeiicTByIolIMe Ha JeNbTaljiad MpH rmiaHupoBaHuu. Cuity TsSykecTH (Bec)
G pa3oKuUM Ha JIB€ COCTABIISIONINE: B HAIIPABICHUU, EPIICHIUKYJIIPHOM TPACKTOPUH JIBHIKECHUS
G-cos0, 1 B HalIpaBJICHUU BJOJb TPAEKTOPUU JBMKEHUS NienbTamiana G-sin 6. Pa3noxum nonnyo
a’POIMHAMUYECKYIO CHIy Ha MOABEMHYIO cuily Y, ypaBHOBeIMBawInyio cuiny G-cos 6 (dem
oOecrnieunBaeTcs MPSIMOJIMHEHHOCTD IBHXKEHUS ), U Ha CHITY JIOOOBOTO CONPOTHUBIIEHUS (), YpaBHO-
BemmMBarolyo cuity G-sin 6 (4To obecrnednBaeT NOCTOSHCTBO CKOPOCTH ABIIKEHHS 1O TPAeKTO-
pHUH), T. €. ypaBHEHHUS IBIXKEHUS LIEHTPA TSHKECTH JeNbTalulaHa NPy IUIaHUPOBaHUH OyAyT UMETh
BU/I:
Y=G -cps0,
0 =G -kind.
PaBHopelicTBytomas cui Y u Q, T. €. MoJHas adpoIMHAMUYEcKas cwia R, Tpu IMJIaHUPOBAHUU
BCErJja HaIpaBjieHa BBEPX U paBHA MOJIETHOMY Becy JenbTaruiana R=G.
CkopocTh moJieta, HeoOXoaumasi JUIsl CO3JaHMs TOJIBEMHON CHIIBI, PABHOM COCTaBIISIOIICH

Beca G -cost) Ha JaHHOM yIile aTakW, Ha3bIBAETCAd CKOPOCTBLIO MJaHupoBaHms. CKOPOCTh
TUTAHUPOBAHUS MOXKHO OTPEENIUTh U3 ypaBHEHUN

2
pV 'Sv

V=G - cosO n Y=Cy-

-cos0 ,

W13 3TOTO CNieyeT, 4To ¢ yBeNIMYEHNEM Harpy3ku Ha Kpbuio (p=G/S) CKOpOCTb IIaHUPOBAHHS
yBenuuuBaercs. C MogbeMOM Ha BBICOTY IUIOTHOCTBH BO3AyXa p NMajacT, HO3TOMY CKOPOCThH ILIa-
HUPOBaHMA TaKke yBenuunBaeTcs. C yBeIHMUEHHEM yIiia aTaku KOA(QQHUIHUEHT MOABEMHON CUIIbI
Cy yBenM4YMBaeTcs, a CKOPOCTh IUNIAHUPOBAHUSA OyJIeT yMEHBIIATHCS.

V

g
\
< L -

Puc. 44. Cxema cun, 1eHCTBYIOIIMX HA AeIbTalllIaH NPy IUIAHUPOBAHUH

JaJbHOCTBIO I[IJIAHMPOBAHMS L Ha3bIBa€TCsl PacCTOSIHUE, MPOXOJUMOE JAEIbTaIllIaHOM
OTHOCHUTEJILHO 3€MJIM C JaHHOM BbICOTHI H (puc. 44), yroa Mexy cwiiaMu Y u R paBeH yriy mia-

nupoBanus G u  ctgf=Y/Q , no



Z:K,T.e.CIgQZK.
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OTCIOI[a CJICAYyCT, UTO YIroJl INITaHUPOBAHUA 8 3aBUCUT TOJIBKO OT a3pOAMHAMHYCCKOI'0 Ka4dc-
CTBa U HC 3aBHCHUT OT MACChI ACJIbTaIlJlaHa. O‘ICBI/II[HO, qTo

L
ctgh =—
& H

¥, IPUHUMAas BO BHUMaHue, 4to ctgh = K, moyunm

L
—=K wm L=H-K.
H

CnenoBaTenbHO, AATbHOCTD IJIAHUPOBAHUS YBEIMUYUBAETCS C YBEIMUEHUEM a’pOAMHAMUYE-
CKOT'0 KauecTBa M BBICOTHI nosieta. Hanbonpiiast 1anbHOCTh MOKET ObITh JOCTUTHYTA MPH TOJIETE
Ha HaUBBITOJIHEHIIIEN CKOPOCTH, TaK KaK B 3TOM CIy4yae a’3poJAMHAMUYECKOE KaueCTBO UMEET MaK-
cHUMajbHOE 3HaueHue. Macca Jenprariala, 4to cieayet u3 popmyisl L=H-K, Ha nansHocTh 1U1a-
HUPOBAHUS HE OKa3bIBA€T BIUSHUSA. DTH BBIBOJbI CIIPABEIMBBI IIPU MOJIETE B IITUIb.

ITpu Hanuuuum BeTpa NalnbHOCTH MOJIETa U3MEHsETC. [[BUKeHNe AenbTallaHa Ipyu BETPE CO-
CTOUT U3 JIBWJKEHUS €r0 OTHOCUTENBHO BO3/lyXa H-K 1 epeMelieH s €ro BO3JyXOM OTHOCHUTEb-
HO 3€MJIM CO CKOPOCTBIO BeTpa W-t. JlalbHOCTB INIAaHUPOBAHUS B 3TOM CIIydae ONpPEIENsIeTcs 10
dbopmymnam:

L=H-K+ W -t—1upu nonyTHOM BETPE;
L =H-K—-W -t—1pu BCTpE4YHOM BETpE,
rze, t — BpeMs IUIaHUPOBAHUS C JAHHOM BBICOTHI (C),
W — ckopocTh BeTpa (M/c).

ITpu Hanuuuu BeTpa Macca MUIOTa OKAa3blBAET HEKOTOPOE BIMSHUE Ha JAJIbHOCTh IUIAHUPO-
BaHus. [Ipy nonyTHOM BeTpe JaIbHOCTh C YBEJIWYEHUEM IOJETHOIO Beca OyAEeT MEHbIIE, TaK KaK
BCJIEICTBHE YBEIMYEHUS CKOPOCTH IIJIAHMPOBAHUS YMEHBIIAETCS BPEMs IIAHUPOBAHUSA, a Clle-
JI0BAaTEIbHO, U BpEMS JIEHCTBUS MOMYTHOTO BeTpa. [Ipu BcTpeuHoMm BeTpe, HAa000poT, C yBenuye-
HUEM I0JIETHOT'O Beca JaJIbHOCTh INIAHUPOBaHUS OyJeT OoJblie, YeM MPH HOPMAJIbHOM MOJIETHOM
BECE, TaK KaK BCIJICJICTBUE YMEHBLICHUS BPEMEHHU IUIAHUPOBAHUSI YMEHBIIAETCSI BpeMsl JEHCTBUS
BCTPEYHOI'O BETPA.

BeprukajabHasi cKOpocTh INIAHMPOBAaHMsA. BbicoTa, KOTOpYIO JeNbTaliad TepSET MpH Iula-
HUPOBAaHUU 3a €IMHHULYY BPEMEHM, HA3bIBACTCA BEPTUKAIBHOW CKOPOCTBIO IUIAHUPOBAHHUSA, WU
CKOPOCTBIO CHUXKEHUSA VY.

N3 nonobus 1ByX TpeyroibHUKOB (EM. puc. 44), oOpa30BaHHBIX CTPEIKaMH, H300pakarolu-
MU CKOPOCTH JABM)KEHUS, CIEIYyET, YTO OTHOLIEHHE MOABEMHOM CHIIBI K CHII€ JI0OOBOTO CONPOTHUB-
JIEHUS PAaBHO OTHOILLEHUIO NIOCTYNAaTEIbHON CKOPOCTH VX K CKOPOCTH CHWKEHHUSA VY.

Y_Vs
o 7,

HO TIOCTYIaTeNbHasi CKOPOCTh paBHa: Vx=VcosO. Jns HeOOMBIINX YTJIOB IUIAHUPOBAHMS
MOKHO CUHTaTh, 4T0 cosd =~ 1, mostomy Vx = Vu Vy = V-%; TaK Kak éz K , To monyunm
MpUOTIKEHHYI0 (DOPMYITY IJI OTPEeNICeHUs] CKOPOCTH CHIKEHUSI:

A
Vy =%
2G
[ToncTaBuB 3HaYCHHE CKOPOCTH TUIAHUPOBAHUS U3 GOpMYIBI V= ﬁ MTOJIyYUM UHOE
V-p-

BBIPAXKCHUC IJId CKOPOCTH CHMIKCHUS ACJIbTallylaHa:
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Ha3bIBaCTCS KOA(PQPUIIUESHTOM MOIIHOCTH, TaK KAaK OHA XapaKTepH3yeT

VY =

Cx
Bennunna ———
Cyz/ 3
MOIIHOCTb, Pa3BUBAEMYIO CUJION TSKECTU MPU CHIDKEHHUH JeNbTariana. MUHUMaIbHask CKOPOCTh
CHIDKEHHUS OyZeT COOTBETCTBOBaTh MUHMMAJIBLHOMY 3HAYEHUIO KOA(PGUIMEHTa  MOIIHOCTH.
CKoOpoCTh MIaHUPOBAHUS, IPU KOTOPOH CKOPOCTh CHUKECHHS OyJIeT MUHHUMAIIbHOH, Ha3bIBACTCS
SKOHOMHUYECKOM CKOPOCTHIO IJIAaHUPOBaHUsA. J[BI)KEeHNE HA SKOHOMHYECKONW CKOPOCTH HCIOJb3Y-
eTcs pu HabOpe BHICOTHI B BOCXOSIIUX IMOTOKAX U MPHU MOJETe Ha MAKCUMAIbHYIO MPOIOJIKU-
TEJIBHOCTD.

IMoasipa ckopocTeil aenabTamiaana. ['paduk, mokasbpIBaloOUINi 3aBUCUMOCTh BEPTHUKAIBHOM
CKOPOCTH CHHKEHUS VY OT MOCTymareabHON CKOPOCTH Vx Ha pas3inMuHbIX yIjlaX aTaku, Ha3bIBaeT-
Csl IOJISIPOM CKOPOCTEN MJIAHUPOBAHUS, WIIH IPOCTO MOJISIPON CKOPOCTEM.

[Tonsipa ckOpOCTEH CTPOUTCS CIASAYIOUTUM 00pa30M: U3 Havalia KOOPAWHAT MPOBOJAUTCS TIPS-
Masl, COOTBETCTBYIOIAs] TPACKTOPHUH ABUKEHUS JIeJbTaIlJIaHA HA JAaHHOM pEXUME IUIAaHUPOBAHUSA,
COCTABIISIONIAsA C TOPU3OHTAILEHON ochio yron @ (yron mnanuposanus). 1o TpaeKTOpHUH JBHKE-
HUS OTKJIQJBIBACTCS BEIMYMHA CKOPOCTH 1uiaHupoBanus V. Kaxmoit ckopoctu rmmanupoBanus (17,
V>, V3 ¥ T. 1.) COOTBETCTBYET OIpeNeleHHbIN yron mianupoBanus (0, 6, 03 u 1. 10.). CoenuHuB
KOHIIBI BEKTOPOB CKOPOCTEH IMJIaHUPOBAHUS TJIABHOW KPUBOM, MOJYyUYHUM TOJISIPY CKOpOCTe (puc.
45).
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Puc 45. TlocTpoeHune momsaps! cKopocTeit
TUIAaHUPOBAHUS

Vg

[leprieHAUKYIAp, OMYIICHHBIA U3 KOHIIA BEKTOPAa CKOPOCTH IUIAHUPOBAHUS HA TOPU3OHTAIIb-
HYIO OChb, YK@)XET 3HaYCHUE MOCTYNATEIbHONW CKOPOCTH TUIAHUPOBAaHHA Vx (CKOPOCTH TOJIeTa Ma-
paJUIeTbHO 3€MHON TOBEPXHOCTH), a MEPIEHAMKYJSIP Ha BEPTUKAIBHYIO OCh YKaXKET 3HAYCHHE
BEPTUKAIBHON CKOPOCTH CHIKeHHS Vy. ['opu3oHTaNnbHAas M BEpTHKAJIbHAS CKOPOCTH OYayT TaKKe
XapaKTepU30BaTh JAHHBIA PEKUM ITAHUPOBAHUSL.

PaccMoTpuM xapakTepHbIe TOYKH TOJSAPBI CKOPOCTEH, COOTBETCTBYIOUIME OINPEICICHHBIM
peXUMaM IJIaHUpPOBaHUs (puc. 46).

Em:hi Vow  Voous ¥ .
Py o
VA S Puc. 46. Ionsipa ckopocTel TIaHUPO-
s BaHU JleNTbTaIIaHa
\\
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O6nacte 1—2 COOTBETCTBYET PEXUMY KPYTOrO NUKHPOBAHHUSA, T. €. MOJIETY Ha OOJBIIMX
CKOPOCTSIX CO 3HAYUTENBbHBIMHU yTJaMH IUIAHUPOBaHMs. J[aHHBIA pEXXUM HE CIEQYET HUCIOJIb30-
BaTh IpU MOJIeTaxX Ha JeJbTalllaHe, TaK KakK IpU MOMaJaHUU B HUCXOJSALINM IMOTOK MOXET BO3-
HUKHYTb (hiaTTep Hecyllell MOBEpXHOCTH Kpbula JenbTamiaHa. O6macts 2—3—4—>5 cooTBer-



CTBYET 3KCIUTyaTallUOHHBIM peXHMaM nojera. Touka 3 kacaHus NpsIMOM, IPOBEIEHHON U3 Haya-
Jla KOOPJAMHAT, C MOJSPOI yKa3bIBaeT CKOPOCTh IUIAHUPOBAHMS, IPH KOTOPOM YroJl IUIaHUPOBa-
HUSl HAMMEHBIIMH ¥ KauecTBO Hambobiee (Tak kak ctgd = K u ctgBmin =Kmax). CKkopocTs, co-
OTBETCTBYIOIIasi HAaHOOJBIIEMY KauyecTBY, SIBISCTCA HauBbIronHeimeidl Vuaus. KacatenmpHas k
noJisipe (B Touke 4), mapasuieiabHasi TOPU3OHTAIBLHOW OCH, ONPEAEIUT Ty CKOPOCTh IJIAHUPOBa-
HUS, TIPH KOTOPOM CKOPOCTh CHYDKEHHs }'y MUHMMalbHAs (9KOHOMHUYECKAsT CKOPOCTh IIAHUPO-
BaHus VaK). Pexum napauoruposanus (BOJIM3M TOYKH 5) UCIONB3yeTCs IPH HOCAIKE, HA DTOM
CKOPOCTH JeNbTaIljIaH IJI0X0 YNPaBJISETCsl, O3TOMY HOJIET JOJKEH MPOXOauTh 0e3 kpeHa. lpu
JaNbHEWIIEM YBEIHUEHUH yIiia aTaku (00acTh 5—6) menbTariaH HauyHeT «ChImaThes» (OBICTPO
YBEIIMYUBACTCS] CKOPOCTh CHUIKECHUS) U B TAJIbHEHUIIIEM MOKET MMPOU30MTH CBAIMBAaHUE HA KPBLIO.

W3meHeHne Harpy3Kku Ha KppUlo p = E IPUBOJIUT K TOMY, YTO IOJISIpa CKOPOCTEH CMEILa-

€TCsl OTHOCUTEJIBHO HUCXOJHOW KPUBOM B CTOPOHY OOJBIIMX MM MEHBIINX CKOPOCTEH B 3aBUCH-
MOCTH OT TOTO, YBEJIMUMUBACTCS MM YMEHBIIACTCS HAarpy3Ka; 3HAUCHHE MAaKCUMaJIbHOIO Ka4yecT-
Ba IpU 3TOM IIPAKTHUYECKHU HE MeHseTcs. Hampumep, pu yBennueHUN Harpy3ku (py>pi) mosspa
CKOpOCTEH CMeIaeTcs BIIPABO, T. €. JUaMa30H CKOPOCTEH CMECTHTCA B 007acTh OOJBIINX BEIH-
YHH, YTO CJIEAYeT U3 GOPMYIIbI, ONpEAEAIONIel CKOPOCTh MIIAHUPOBAHUS:

2G 2p

Cy-p-S \C,-p

Bausinue 0,1M30CTH 3eMJIM Ha a3POJAMHAMMYECKHE XaPAKTEPUCTHKHU JAejbTarmuiana. [lo
Mepe MpUOIKEeHUs AeTbTalllaHa K 3eMJIe TIOTOK MEXKIY KPBLUIOM U 3eMJIe TOPMO3UTCS, U JIaB-
JICHWE Ha HIKHEH IMMOBCPXHOCTHU IMOBBIIIACTCH. ITO B CBOIO o4yepeab NMpUBOAUT K JOIMOJIHUTECIIbL-
HOMY IEPETEKaHUI0 MacC BO3yXa CHU3Y Ha BEPXHIOIO MOBEPXHOCTh Kpblia. CKOPOCTH TEUEHUS
MIOTOKA TaM YBEJIIMYUBAIOTCS, a JaBJICHUE YyMEHbLIaeTcs. B pe3yibTaTe JOMOJHUTENBHON pa3-
HOCTHU JaBJICHUN BO3pacTaeT moabeMHas cuna (puc. 47, a).
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Puc. 47. BnusiHue 01M30CTH 3eMJIM HA a3POAMHAMUYCCKUE XapaKTEPUCTHKH JIeIbTariaHa

VBenuueHue moJbEMHOM CHIIBI 3a CUET BIUSHUS 3eMIM MOXKET gocturarh 20% u Ooltee.

EHIG 0oyee CHIIBHOC BIMSHHE OKa3hbIBacT 3¢MIIS Ha HHAYKTHUBHOC COIPOTHUBJIICHUC ACIIbTa-

wiana Cx;. Buxpu, cTekaroniue ¢ KOHIIOB KpbUla MPpU MPHUOIIKEHNUH K 3eMIIe, HapyLIaloTCs. 3eM-
751 OTPaKAeT CKOIICHHBIH KPBUIOM TIOTOK, M YTJIBI CKOCA MOTOKA CYIIECTBEHHO YMEHBINAIOTCS.
COOTBETCTBEHHO U3MEHSIETCS HWHAYKTHUBHOC COIIPOTUBJICHUC ACJIbTAIlNIaHA, ITPOIMOPLHUOHAIBHOC
yrjIam ckoca motoka (puc. 47, 6).

YBeJII/I‘-ICHI/IG HOII'LCMHOI\/JI CHUJIBI U CHUKCHHUC COHpOTI/IBJIeHI/ISI ITIOBBIIIIAKOT aaponHHaMqucxoe
KauyecTBO aenbTraruiada K.

HpaKTI/I‘ICCKI/I BIIMAHHUEC 3€MJIN CKA3bIBACTCA HA BBICOTAX MCHECC ABYX MeTpOB, 3TO H€06X0-
JTUMO YUYUTBHIBATh MPHU 3aX0J€ JeibTalulaHa Ha TOCA/IKY, TaK KaK C YBEJIMUYCHUEM KadyecTBa yBe-
JINUNUBACTCA JAJIBHOCTH I1OJICTA.



KpuBosuHeiiHoe ABMKeHUE JesbTamiana. PaccMOTpyUM BUABI KPUBOJIMHENHOIO MOJIETA B
BEPTUKAJIbHOW TJIOCKOCTH.

Beon B nukupoBauye. [Ipu OTKIIOHEHUH PYUKH PYJIEBOH Tpamenuu Ha ce0st yroia arta-
KU YMEHBIIIACTCS M TMObEMHAs CHJIa Y CTAaHOBHUTCS MEHBIIE Beca fenpTamuiana G. B pesynbraTe
MOABHUTCA WCKPUBJIAIOIIAsA CHUJIa (RI/ICKp = G'COSQ —Y) 1 AcJibTarlyiaH HA4YHET OIIMChIBATh
IUTABHYIO KPUBYIO € pagunycoM 7 (puc. 48).

Puc. 48. BBoxa nenpramiaHa B MAKUPOBA-
HUEe

CyMMa mpoekIuii BceX CHUJl Ha HamlpaBlieHUE pajauyca /' TPaeKTOpPUU MPUBOJAUT K CIEAYIO-
[IeMY YpaBHEHUIO:

G-V?
Y=G-cos ———,
gr
G-V?
rje ——— — YCJ'IOBHO HpI/IJ'IO)KCHHaSI I_ICHTpO6e)KHa$I CHUJIa.
gr

N3 dopMmyinel ciaenyer, 4To HA  JOCTATOYHO OOJIBLION CKOPOCTH IPU PE3KOM OTKIOHEHUH
PYUKH pYJIEBOH Tpanenuu Ha ceds (Mayblii paauyc /) MoAbEeMHAas CUla MOXKET CTaTh PaBHOW HY-
JI10, T. €. IeNbTaIUIaH NepeiieT Ha HyJIeBOM Yrojl aTakH, YTO MOXET IPHUBECTH K (arrepy ruo-
KOro KpbUla M 3aTSATMBaHMIO B NuKHpoBaHue. [losTomy cineayer m30eratb pe3Kux ABMXKEHUMN
PYUYKH Ha cebsl.

BEIBOLI M3 OMKMPOBaHMs. [IpH OTKIOHEHHH PYYKH PYJIEBOH Tpamemuu oT ceOs yroi
aTaKM YBEJIIMYMBACTCS U BO3pAcCTaeT NoAbeMHas cuia Y. B pesynbrate AeCTBUS HCKPUBIISIONIEH
cunbl (Ruckp =Y— G -cosf) nenpramian HauMHaeT JABMIaThes 110 KPUBOJMHENHOM TPAeKTOPHH pa-

nuyca r (puc. 49).

R r
Puc. 49. BeiBon genbramiana u3 MAKAPOBAHUS
¥

A2

CxiagpiBasi POEKIMM BCEX CWJI B HAINpaBICHUM pajauyca 7, NPUXOAUM K YpPaBHEHUIO



2
Y =G-cosO +G—V.

gr
OueBUHO, YTO TIOABEMHAS CUIa OYyAET UMETh HAaUOOJIbIee 3HAUCHHE B HIKHEH TOUKE Tpa-
exkTopuu, Tak Kak 0 = 0 u cost = I,

G-V* y?
Y=G+—=G-|1+——
gr gr
2
B s10ii Touke mogbemHas cuina OyaeT B 1 +—— pa3 Gosbliue CHIbI Beca, MOITOMY Iepe-
gr
rpy3ka (cMm. «IIpodHOCTh nenpTarianay) OyneT paBHa
2
n,=l+——or,
gr

T. €. Teperpy3ka Oyner teM Oosiblle, yeM OOJIbIlIe CKOPOCTh BBIXOJAa W3 MUKUPOBAHUSA U
MEHbIIIE paanyc 7' (pe3ue OTKIOHEHHUE PYUKHU PYJIEBOM Tpareuu OT ceos).

PaccMoTpuM mpoCTpaHCTBEHHBIN MaHEBp JAeNbTalliaHa, KOTOPBIM SIBISIETCS criupaib. Ecim
IIPH IJIAHUPOBAHUHU BBECTH JICJBTAIUIAH B Pa3BOPOT, TO OH OyJeT CHUXKATHCS 10 BUHTOBOH JIH-
HUY, BBIMONHSS (UTypy, HA3bIBAEMYIO CIUpaibio. [IpaBUIbHON CMpalibl0 HA3bIBACTCS TUTAHU-

pOBaHME 110 BUHTOBOW TPAEKTOPUU 0€3 CKOJIBKEHUS C MOCTOSHHBIMH CKOPOCTBIO 1 KPEHOM (pHC.
50).

Puc. 50. BeimonHeHue cnupaid Ha JeibTa-
IUIaHE

Jlns coBepllieHusl JeNbTallIaHOM CIIUpPaid HEoOXOoauMa CHJIa, UCKPUBIISIIOIIAS TPACKTOPHUIO
JIBYKEHHSI. JTa CHJIa BOSHHKACT MPH HAKPEHEHHH JeNbTaIUIaHa, MOTHAS adpOAMHAMUYECKAs CH-

na R Haksonsiercst Ha yrodi .
PackiiajipiBaeM Ciily R Ha [JBe COCTABISIOLINE: BEPTHKAIBHYIO R ‘cosy, KoTopas ypaBHOBe-
MBaeT Maccy jaeibramiana G =R -cosy, 1 ropu3oHTaNBHYIO R siny, HCKPUBISIOIILYIO TPAEKTO-

G-V?

PHIO T10JIeTa U PaBHYIO YCIOBHO MPUJIOKEHHOM IEHTPOOESKHOM cuite: —— =R -siny
gr
Takum o0pa3om, eciy IpU IUIAHUPOBAaHMM CUiIa R paBHAIACH BECy, TO MPU MPaBUIBHOMN

CIIMpaJIn1 OHa JOJI’)KHA ObITH OoOubIIE R = , TaK KaK KpOMC YypaBHOBCIIMBAHUA BECAa OHaA

cosy
J0JDKHa €1I€ CO3JaBaTbhb MCKPUBJIAIOUIYIO CUITY, HGO6XO)II/IMYIO AJi1 CO3aHuA ITOBOpOTa ACbTa-

wiana, R -siny. YBeanueHue MOIHON a’spOIMHAMHYECKON CHITBI HA CIIMPAIH JOCTUTACTCS YBEIH-
YEeHHEM CKOPOCTH WJIM yBEIMUYEHHUEM yIJla aTaku. B mpakTuke npu BHINOJHEHUH TNTyOOKHMX CIIH-
payiell JenbTarlaHepUCT Mepel] BBOJIOM JenbTallllaHa B CIOHUpalb, MepeMelias pyuky Ha cels,
YBEIIMYUBAET CKOPOCTh, @ HA CAMOW CIIMPAJIH, OTKIIOHSS PYyUYKY OT ceOsl, yBEJIMYUBACT yrojl aTa-
KH. YBEJIMUYEHHUE YIJIOB aTaKH CJIEAYET MPOBOJUTH B U3BECTHBIX IPENENax, TaK KaK YpE3MEPHOE
UX YBEJIIMYEHHUE CO3/1a€T OMACHOCTh IIOTEPU CKOPOCTU M CBAJIMBAHMS HA KPBLIO.

OmnpenenuM CKOpOCTb, HEOOXOIUMYIO Ui BBINOJHEHUs crupand. s HeOoNbIIMX YITIOB



Cy-p- Vﬁgiééééé E;

ianupoBanus ¥ = R, Ho R = , IoaTOMy Y = -§= ;

cosy 2 cosy

OTKYyJ1a
2G 1
Vitesase = C ) )
y-p-S '\ cosy
2G N
rae [ ——— =V — ckopocTh NPSIMOJIMHEHHOTO TUTaHUpOoBaHus. [ToaTomy
Cy-p-S
1
Viiesace =V .
cosy

Takum 06pa30M, CKOPOCTD IIOJICTA IO TPACKTOPUU NOJIKHA BO3pACTATh C YBCIIMYCHUCM YTI'-

JIOB KpCHa. Haz[o INIOMHUTBH, UYTO MUHUMAJIbHAS CKOPOCTH HAa CHHpPAJIA B pas 0OJIbIIIE MU-

cosy

HUMAaJIbHON CKOPOCTH IJIaHUPOBAHUSI.
BennunHa pagnyca civpany onpenenseTcss iexoas u3 Gpopmyr:

R-cosy =G,
2
R.Siny :G—V’
gr
2
r=——.
g8y

CrnenoBarenbHO, YeM OOJbIIE yrojl KpeHa WM YeM MEHbIIE CKOPOCTh Ha CIUPAIH, TEM
MEHBIIIE PAJTNYC CITUPAIIH.

BcnencTBue TOro 4To moyieT AeNbTaryiaHa MPOUCXOAUT Ha HEOOIBIINX CKOPOCTSIX U, CIIEI0-
BaTEIIbHO, PAIUYC CHHPAIA CPABHUTEILHO Mall, HAYMHACT CKa3bIBAThCS pa3HUIA CKOPOCTEH
BHYTPEHHETO 1 BHEIITHET0 KOHIIOB KpbLia (puc.51).

Puc. 51. Pa3zHuna ckopocTeil nsi BHEIIHETO U
BHYTPEHHETO KOHIIOB KpbIIa JejIbTaljiaHa IIpH
BBIMTOJHEHUH CIIUPAIIN WM OBOPOTA

Ecnu ckopocTh nenbramuiaHa Mana U O1M3Ka K MUHUMAJIbHOM, TO Ha CIIMpaiu [yl BHYTPEH-
HEro KOHI[a KpblJIa OHa MOXKET OKa3aThCsl MEHbIIE MUHUMAIILHO A0y CTUMOM.

B sTOM cityyae Ha BHYTpEHHEM KOHIIE KPbUIa POUCXOUT CPHIB IOTOKA U OHO TEPSIET MOIb-
E€MHYIO CUJTy, IeJIbTaIlJIaH CBAJIMBAETCS HA KPbUIO M MOXKET BOMTH B ILITOIOP.

CrnenoBarenbHO, oOecriedeHne He0OX0AUMOM CKOPOCTH Ha CHUPAIM SBISETCS BaKHEHIIUM
ycioBueM 0€30MacHOCTH IOJIeTa, OJJHAKO OOJIbIIAsi CKOPOCTH NPH BHITTIOJIHCHUN CIIHpajiel Hexe-
JaTenbHa, TaK Kak MPH 3TOM HOJy4aeTcs Ooblias BEpTUKaIbHAst CKOPOCTb.

Meperpyska Ha crupaym. Bmonere mo cnupanu cuna R Oosblie, YeM MpH IIIaHUPO-

BaHUU, IOTOMY JI€TIbTAaIlNIaH UCTIBITHIBACT MIEPETPY3KY M

_R__ R 1
G R-cosy cosy

n

k%
3meck onpenenseTcs MoiHasl eperpysKa, a He nmeperpyska no Hopmanu. (Ipum. agm.)



3HAa4YeHHE KOTOPOH yBEIMUMUBAETCS ¢ BO3pAaCTaHUEM YIJIOB KpeHa. Hanpumep, mpu rimyOokoi
CIIUpAJIA C YTJIOM KpeHa 60° cuma R Oyner B 2 pa3a Ooubllle Beca JelbTarjiaHa U meperpyska
Oyzner paBHa 2:

PR S

cos60° 0,5

TEOPUA ITAPAIIIUX ITOJTETOB

[Toner Ha AenbTangaHe B BOCXOAALIMX IMOTOKaxX 0e3 MOTEPH BBICOTHI WM C € HAOOpOM Ha-
3BIBAETCS MAPSLIUM I1OJIETOM.

Bocxoasmye noToku AensTcs Ha JB€ TPYNIbl: TEPMUUYECKUE U AUHAMHUYECKHE (TIOTOKH 00-
TekaHus). B manHol rimaBe Mbl OyJieM paccMaTpUBaTh IMOJIETHl B AMHAMUYECKUX MoTokax. Heoo-
XOAMMO MOMHHUTB, YTO B BOCXOJSILEM ITOTOKE JeNbTallslaH MOXET HaOUpaTh BBICOTY TOJBKO B
TOM Ciyd4ae, €ClId IOTOK MOAHMMAETCs ¢ OoiblIell BEPTHUKAIBHOW CKOPOCTBIO, YEM CKOPOCTb
CHW)KECHHUS JeNbTaIlIaHa.

PaccmoTpuM BeIMUMHBI U HaNpaBJIeHUs CKOPOCTEH BETpa MpH OOTEKAHWHU NPEnsTCTBUU (B

JAaHHOM citydae ropbl). Heo0XoauMo 0TMETHTB, YTO CKOPOCTh BeTpa W 1o Mepe npuOImKeHus K

. WA BT
BEpIIMHE BO3PACTACT M JOCTHTAeT MAKCHMMyMa Ha Heil, T. e. W A< W P<w €.

Ha Bepmmne oHa MoxeT ObITh B 1,5—2,5 pasa Oosnbliiie, ueM B nonvHe. HanpaBneHue BEKTO-
pa CKOpPOCTH MO CKIIOHY TakyKe MeHsieTcs (puc. 52).

Puc. 52. V3meHeHue HampaBJeHUS U CKO-
POCTH BeTpa NpH OOTEeKaHWH IIpe-
MATCTBHSA (TI0 TIPOQILITIO)

YuuteiBas, 4TO Wy JOJDKHA OBITh paBHA WIIM OOJBIIE CKOPOCTH CHIDKEHHS JIeIbTaIulaHa,
ONpeNeNM, KaK H3MEHACTCS 3HaUeHHE /), B 3aBHCHMOCTH OT M3MCHCHHs BEIMYMHEI M HAMPaB-

JIEHHUSI BEKTOpa CKOPOCTHU BeTpa. Touka A BepTHUKaJIbHAs COCTABJISIONIAS w yA =0, Tak Kak 0p= 0
W = min — napeHue HEBO3MOXKHO.

Touka B: BepTHKaIbHasi COCTABIISIOMIAS w y® = max, Tak kax O = max n W umMeer cpenHee
3HaueHHe — mnapeHue Hawityuiiee. Touka C: BepTHKaIbHASL COCTABIISIONIAS w ¢ ymenbmaercs,
HO BO3pAacTaeT 3HaYeHUE FOPU30HTAIBHON COCTaBISAIONIEH W x€, Tak kak Oc<Olg, a W = max —

ApeHHe CIOXKHO BCIEACTBHE OONBIION BENTMUYMHBI TOPH3OHTANBHON cocTapmsromeit W x©
(IpOUCXOIUT CHOC JIeNbTaIlJIaHA HA CKJIOH).

Hcxons u3 BBILIEU3I0KEHHOT O, ONPEAEINM HAWIyUdlIyl0 30Hy HapeHHsl M0 MpOoQUIII0 TOpbl
(puc. 53). Kak BUIHO M3 pUCYHKA, ONTHUMAaJIbHAs 30HA MapeHus MO0 MPOQUITIO TOPHI (3aIITPUXO-
BaHO) OOBIYHO HAXOJUTCS MEXKIY BEPLIMHON U CEPENHOM CKIIOHA.



Puc. 53. 3ona napenus mo npoduiro

Tenepb paccMOTpUM BETMUYMHBI U HANpPaBICHUS CKOPOCTEH BeTpa B MOTOKE OOTEKaHHUs IO
BbIcoTe (puc. 54). Hanpasnenue Bektopa W cKOpOCTH BETpa MO BHICOTE MEHSAETCSA U OLa>0lp>0lc.

Puc. 54. 3meHeHue HampaBleHUsI U CKOPO-
CTH BeTpa NpH OOTEKaHHH IIpe-
NATCTBUSA (TI0 BBICOTE)

Takum 00pazoM, B TOUKe A BEpTUKAIbHAS COCTABJISIONIAS w yA =max, TaK Kak 0Ly, = max. B
TOYKE B BEpTUKAJIbHASI COCTABJISIIOIIAS w y® yMeHbIIaeTcs, Tak Kak Olg HMEET CpepHee 3Hade-
Hue. B touke C BepTHUKalbHas COCTABIISIOLIAS Wyc MHUHHMMaJIbHA, TaK Kak Olc UMEET MHUHH-
MaJbHOE 3HaYCHHE.

Habop BBICOTHI B AMHAMHYECKUX MOTOKAaX BO3MOKEH JI0 YPOBHS, KOraa w y CTaHeT paBHOMU

CKOPOCTH CHW)KEHHUS JieJbTalljlaHa. JTa BHICOTA 3aBUCUT OT CKOPOCTHU BETPa, BBICOTHI U MPOdus
ropsl. Mcxozst U3 3Toro onpenenyM Hauaydllyto 30Hy MapeHus 1o BbicoTe (puc. 595).

Puc. 55. 30Ha mapeHus 1o BBICOTE

CyMMupyst JaHHBIE pUC. 55, TOIyYUM OOIIYI0 30HY HAWTY4IIero napeHus (puc. 56).



<

———

Puc. 56. 3ona HamyuIIero napeHus

Heo0xomumo Takxke 3HaTh, 4TO YeM Kpyde CKIIOH, TEM y)Ke MOTOK oO0Tekanus. [Ipu monorux
CKJIOHAaX IMapC€HHUC BO3MOKHO B 60.]166 IMHUPOKOM JUAIIA30HC, T. €. OT BCPIIMHBI U IMOYTU OO IMOI-
HOXwUs (puc. 57).

Puc. 57. 3aBucumocTh pa3mepoB
30HBI HAPEHHUS OT KPY-
TU3HBI CKJIOHOB

Bce BblenepeunciieHHOE HE TAE€T MOJHOW KOJIMYECTBEHHOW KapTUHBI PACHPENCIICHUSI CKO-
pocTeil MOTOKa, OJIHAKO TMO3BOJISIET BHIOPATH YCIOBUS JUHAMHYECKOTO MapeHHs C JOCTAaTOYHOU
JUISl IPAKTUYECKUX L€ TOYHOCTBIO.

PaccmoTpuM BMKEHHE JeNbTAaIUIaHA W OCOOCHHOCTH €r0 YIPaBICHHS B TOPU3OHTAIHHOMN
TUIOCKOCTH TIPU BETPAX, CPABHUMBIX CO CKOPOCTBIO TOJIETA, T. €. IPU CKOPOCTU BETpa MpHOIN3H-

TenbHO paBHOU 10 M/c. B 00mmiem cirydae CKOpoCTh JiebTariaHa OTHOCUTEIILHO 3eMITH (V3 ) paB-
Ha V + W, rue J/—CKOpOCTh NeNbTariana OTHOCUTEIBHO BO3IyXa.

[Ipu moneTe MPOTUB BETpa, €CIIU V >W, nensramian OyneT aBurathcs Brepea. B ciyuae
paBEHCTBa CKOPOCTEH NeibTariaHa U CKOpPOCTH BeTpa ( V=W )ﬁ:()_ IIpu ckopoctu genbTa-
TJIaHa MEHBIIIE CKOPOCTHU BeTpa ( V<w ) menmpTaruiaH OyaeT nBurathes Hazan (puc. 58, a, 0, 8).
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Puc. 58. CnoxeHne BEKTOPOB CKOPOCTEH BeTpa U AeibTaruiaHa (IoJIeT MPOTHB BET-
pa):

a—V>W; o—V=Ww; e —V<W.

[Ipu mapsimem mosere, 9To0ObI HE BBITH M3 BOCXOJIAIIETO IMMOTOKA, HEOOXOIUMO HAIMPABUTh



JIeTbTaIUIaH B0 CKJIOHA. IIpy 3TOM BEKTOp CKOPOCTH AeibTaIiaHa OyIeT COCTAaBISATh HEKOTO-
PBII YIOJ () ¢ HallpaBJIeHHEM BeTpa (puc. 59).

Puc. 59. CnoxxeHue BEKTOPOB CKOPOCTH MPH TOJIETE
JeJbTalllaHa II0J YIJIOM K HallpaBJICHUIO
BeTpa

[Tpn m3MeHeHNN HampaBICHUS BEKTOPa CKOPOCTH JCNbTAIUIaHa OTHOCUTEIIBHO BO3ayxa V
663 HU3MCHCHHUA €TI0 BCIINYHNHBI, GyneT MCHATHCA CKOPOCTh U HAIIPABJICHUC JABUKCHUSA ACIIbTAIlla-
Ha OTHOCHUTEBLHO 3eMiiu (puc. 60).
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[HenbmannaH 08u- [HenbmannaH 0suza- [HenbmannaH 0su-
2aemcsi om CK/I0Ha emcs 800/1b CKITOHA 2aemcsi Ha CK/IoH

Puc. 60. Cxema nosera aeibTauiaHa B 3aJaHHOM HAIlPaBJIE€HUH O] YIJIOM K
BETPY

Tak xak B oOwmem ciaydae V3 = V + W, To HanpaBleHHE ABMKEHHS JeNbTariaHa OTHOCH-
TEJIBHO 3€MJIM OyZET 3aBUCETh HE TOJIBKO OT (), HO M OT BEJIMYHMHBI BO3AYIIHOW CKOPOCTH JEllb-

TarulaHa }’, T. €. eClIi CHOC JIebTaIlIaHa He YAAeTCsl yCTPaHUTh U3MEHEHUEM HAIPaBJICHUS BO3-
TYLIHON CKOPOCTH, TO HEOOXOIUMO YBEIUUUTH MOCIEAHIO0 (puc.61).
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Puc. 61. BnustHre CKOpOCTH JIeNbTaIuiaHa Ha
HATpaBJICHHUE €r0 ABIDKCHHUS OTHO-
CHUTEJIHHO 3eMJIU

[HenbmannaH
nemum 800/1b
CKITOHa



Henbma-
rnnad cHocum Ha
CKITOH

B cnydae monera mo BeTpy CleAyeT YUUTBIBATh, YTO CKOPOCTD JEIbTAIUIAHA OTHOCUTEIHHO
3eMJIM paBHA CyMME BO3yLIHON CKOPOCTH JenbTaniana V' u ckopoct Betpa W (puc. 62).
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LA Puc. 62. C i
uc. 62. CnoxeHue BEKTOPOB CKOpOCTEil
I JienbTaruiaa u BeTpa (TpH rmojere
—_— -—=— - — O BETPY)
— I —_
v _i_ %

[Tpu mapenuu 6IM3KO Y CKIIOHOB HEOOXOAMMO YUYHUTHIBaTh TOT (DAKT, YTO BOTU3U MOBEPXHO-
CTH 3€MJIM MPOUCXOIAUT TOPMOXKEHHE BO3IYIIHOTO MOTOKA, M KOHIICBBIE YaCTH KpbUIa JCNIbTa-
1aHa OyyT MOJBEPraThCs NEHCTBUIO PAa3HBIX MO BEJIMYUHE W HAMPABICHUIO TOTOKOB BO3IyXa.
[Toatomy nosiBiisieTcst MOMEHT Mkp, KOTOPBIN OyAeT cTapaThCs HAKPEHUTH JCIbTAIUIAH B CTOPO-
HY KpbLja, HaXOsAIIerocs OJmxke K CKIIoHy. THOrIa 3TOT MOMEHT ObIBaeT HACTOIBKO BEJIHK, YTO
Beca CIIOPTCMEHA MOXKET OBITh HEJIOCTATOYHO ISl YCTPAHCHHS BO3HUKIIETO KpeHa (puc. 63). B
3TOM CiIy4yae He0OX0AMMO HabpaTh CKOPOCTh U CAENaTh SHEPTUUHBIN MOBOPOT OT CKIIOHA.

Puc. 63. [leiicTBue BeTpa Ha JeNbTaIlIaH,
JIETSIINI BOJIM3U CKIIOHA

HpI/I BCTPC HO,I[O6Ha$I CUTyalusa MOXET BOBHUKHYTh, KOI'ZIa BBIIIOJIHACTCA TOBOPOT Ha MaJjoi

BBICOTE (pHC. 64).
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;/( / / ‘: Puc 64. JleiicTBue BeTpa Ha JENb-

E_ TaruIaH IpH [IOBOPOTE HA Ma-
JIOH BBICOTE

[elictBre BeTpa, HANIPABIECHHOIO IOJ YIVIOM K IFOPU3OHTAIBHON IMOBEPXHOCTH, U3MEHSET
TPAcCKTOPHIO IOJIETA JebTAIUIaHa B BEPTUKAIBHOW IIIOCKOCTHU. [IpuMeM BO3AyIIHYIO CKOPOCTH

nenbTaruiana V' moCTOSHHOW. Torzma TpaeKTOpHs ero mojera OyJIeT M3MEHSTHCS TOJBKO TOJ

JIEHCTBUEM BEKTOpA CKOPOCTH BeTpa W .
PaccMoTpuM peiicTBHE CKOPOCTH BETpa MPU U3MEHEHUH TOJIBKO €€ HampaBieHus (puc. 65).



W3 pucyHka BUAHO, YTO IIPU TOPU30HTAIBHOM CKOPOCTH BETpa AEJbTAIlNIaH UMEET yroJj IUIaHU-
POBaHUS 3HAYUTEILHO OOJIBIIHI, UeM IPU OTCYTCTBHH BeTpa (puc. 65, a).

Puc. 65. JleficTBue BeTpa, HAIIPaBICHHOTO MO/ YTJIOM K TOPH30HTAIbHOM
MOBEPXHOCTH, Ha JIeTbTAILIaH

B ciydae ecnm HampaBiieHHE BEKTOpa CKOPOCTH BeTpa W coBmamaeT ¢ HalpaBlICHHEM BEK-

TOpa BO3JYIIHON CKOPOCTH V' nenbTarjiaHa, TO yroji HakJIOHA TPaeKTOpUH OyJeT Takoil ke, Kak
U MpU OTCYTCTBUM BETpa, HO BEIMYMHA CKOPOCTH JBHMIKEHHUS JENIbTallJIaHA MO0 TPACKTOPUU

yMEHbIIUTCS Ha BenuuHy W . Ilpu paBeHcTBe ckopocTeit W u V' penbramian OyJeT CTOSTH Ha
Mmecte (puc. 65,0).

IIpu nanpHeiemM yBeIMYEHUH yIia HAKJIOHA () ' K TOPU30HTY JebTalllIaH MOKET IIEPEUTH B
TOPU30HTANBHBIN MOJIET (puUc. 65, 8) 1 HAa HAOOP BBICOTHI (pHC. 65, 2).

OpnHako, Kak ObUIO OTMEUYEHO BbIIIE, HA TPACKTOPHIO ABMKEHMS JebTaljaHa B BEpTHKaIlb-
HOM IUIOCKOCTH BJIMSIET HE TOJBKO YIOJl HAKJIOHA BEKTOpa CKOPOCTH BETPA, HO U €ro BEJIIMYMHA
(puc. 66). M3 pucyHka BHIHO, KaK M0 MEpPE BO3pACTaHUS BEIWYMHBI BEKTOpa CKOPOCTH BETpa
(Ipu MOCTOSIHHOM yTJI€ €r0 HAKJIOHA C TOPU30HTOM) U3MEHSETCS BEIMYMHA U HAIIPABJICHUE BEK-

TOpa CKOPOCTH ACJIbTaIlllIaHa OTHOCUTCIIbBHO 3CMJIN V3.
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Puc. 66. BiusHue BenTHUMHBI CKOPOCTH BETpa Ha MOJIET JeNbTaluiaHa

B peanbHbIX monerax MpOMCXOAUT OOBIYHO M M3MEHEHHUE yria HaKJIOHA BEKTOpa CKOPOCTU
BETpa ¢ TOPU30HTOM (Yroia (p°), U U3MEHEHHUE €r0 BEJIMYUHBL. B 3TOM cilydae mosy4aercs Cox-
Hasi KapTHMHA W3MEHEHHs BEKTOpa CKOPOCTH JAeNbTalulaHa OTHOCUTENIbHO 3eMiu V3. Jlepxure

CKOPOCThH JIeTbTalljlaHa OTHOCUTEIBHO BO3AyXa VB HEOOXOIUMBIX JIJIsi 00ECIeueHUsT HOpMallb-
HOTO TIOJIETa TIpeieyiaX | 3TO 00ecmeyuT BaM 0e30MacHOCTh MoJaeToB. [loMHUTE, 9TO BO3MyIIHAS
CKOPOCTH JIeNIbTAIlJIaHa 3aBHCHT TOJBKO OT €r0 adpPOJMHAMHUCCKHUX XapaKTCPUCTHK M UMEET JIIs
OTIPEICIIEHHOTO PEXXHMMA M0JIeTa TOCTOSHHYIO BEIMYNHY U HAlpaBICHHE.

Crnemyer MOMHHTb, YTO TIPU YMEHBIIICHUH YTJIa aTaKH JelbTaluiana (MIpy HAJTMYUU BOCXO/IsI-
[IMX MTOTOKOB) OH MOXET TMEePEHTH Ha YTJIbl aTaKu, OJIM3KUE K MUHUMAJIBHO JTOMYCTUMBIM (yTiiaM
¢dnarrepa, TUKAPOBAHUS), XOTS OTHOCHUTEIILHO 3€MJIU JIeIbTAIUIaH OyJIeT JISTETh TOPU30HTAIEHO
WIH Jaxke ¢ HabopoM BEICOTHI (puc. 67 a, 0).
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Puc. 67. PaznoxeHnue cui pu M3MEHEHHUH YIJIa HAaKJIOHA BO3LyIIHON
CKOpOCTI/I JcJibTarrjiaHa
Kak BugHO M3 pHUCYHKa, MPU YMEHBIICHUH YTJla aTakyd a 0 HOBOT'O 3HAYEHHs Ol BMECTE C
IJIOCKOCTBIO JIEJIbTAIIaHa [MOBOPAYMBAETCS BEKTOP MOJHOM a’3pOAMHAMHYECKON CHIIBI R U BEK-

TOp BO3AYLIHOW ckopocTu V' . BekTop cuibl TsokecTn G COXpaHsIET CBOE HAIIpaBJIEHUE, TaK Kak
OH BCerja HampasJieH K LeHTpy 3emiu. CocTapistomas cuiibl TshkecTH G, pasioXkKeHHas Ha Ho-

BOE HampaBleHHE BO3AYUIHOW cKopocTd G -sinQl, moiydaeT Oosblliee 3HAYEHHE, YEM COCTaB-
JSIoIIas MOTHOM a’poIMHAMUYECKON cUiTbl R Ha TO )K€ HampaBjeHHe (Cuja JIOOOBOTO COMPOTHB-
nenus (J). 3a cyeT pa3HUIIBI ATUX CHJI JENbTaIlJIaH MOJy4aeT YCKOPEHHUE J0 TeX IOp, MoKa Co-

crapisitomive G -sinOl 1 ) HE YpaBHOBECSTCSI HA HOBOM PEKMME ToJieTa ¢ O0JbIIeld CKOPOCTHIO
V1 1 OONBIINMM YTJIOM IJIAHUPOBAHUSL.
[1pu neiicTBUM ke BEKTOpPa CKOPOCTH BeTpa W ABMKEHHUE NeNbTallIaHa OTHOCUTEILHO 3eMITH

OyZAeT NpOMCXOUTh MO HANPaBJICHUIO BeKTopa V3 =V |+ W, T. €. ¢ HAOOPOM BBICOTHI.

YCTOMYUBOCTH M YIIPABJIIEMOCTD JEJIbTAILIAHA

W3BecTHO Tpu BUa paBHOBECHUS TeJl: YCTOMUMBOE, HeyCcTOWYMBOE U Oe3paznuuHoe. [Ipume-
POM BHJIOB PAaBHOBECHSI MOXKET CIIY’KUTh MOBEJICHHE IIapUKa HA TIOBEPXHOCTAX PazIMuHON (op-

MEI (puc. 68).
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Puc. 68. Buas! ycToitunBocTH

OueBUIHO, YTO JAEIbTAIUIAH JOJDKEH 00J1a/1aTh YCTOHYMBBIM PAaBHOBECHEM WM YCTOWYHBO-
CTb0. B IpoTHBHOM cilyyae JebTalIaHepUCT BBIHYKAECH OYJET IOCTOSTHHO «OOPOTHCS» € amma-
paToMm 3a coxpaHeHue HeoOXOAMMOTO peXrUMa TOJIeTa.

Y CTONYMBBIM SBIIACTCS TAKOM JENbTAIUIaH, KOTOPBIM BO3BPAIAETCA K UCXOJHOMY PEKUMY
IIOJIETA TIOCJIE IPEKPAICHUs ITEHCTBUS CIy4alHOr0 BO3MYILEHHs, BBI3BABLIETO M3MEHEHHE pe-
JKMMa T0JIeTa.

[Ton ympaBisieMOCTbIO IOHUMAIOT CIOCOOHOCTH JAEJbTAlJaHa COOTBETCTBYIOLIMM 00pazom
pearupoBaTth MU3MEHEHHEM PEXKHMMOB U TPA€KTOPHM IIOJIETA HAa MEPEMEIICHUE MUIOTa OTHOCH-
TEJIBHO PYJIEBOM TpPAIlCLUH.

Conocrapisis NOHATHA YCTOWYMBOCTU U YIIPABJISIEMOCTH amiapaTa, MO>KHO ClIeJaTh BBIBOJ,
4YTO OHM B HEKOTOPOH CTENEHU NMPOTUBOIMOJIOKHBL. Y CTOWYMBOCTh €CTh CLIOCOOHOCTh COXPAHATH



SaﬂaHHbeI PCKUM I10JICTA, a YHPaBIACMOCTb — U3MCHATH €TO. Bwmecte ¢ Tem MCXKIAY 9TUMH Xa-
PaKTEepUCTHKAMHU CYIIECTBYET TeCHasi CBs3b. OHa 3aKJIFOYAETCS B TOM, YTO C TOBBIIICHHEM YyC-
TOMYUBOCTU ACJIbTalllIaHa YBCIUYHUBAIOTCA YHIPABJIAIONUC NCPEMCIUICHUA TMNUJIOTA U HAI'PY3KH HaA
pyJeBoi Tpamenuu. B To e BpeMsi ympaBisATh JeNbTalIaHOM, KOTJa TMepeMenIeHre MUIoTa |
Harpy3Kd Ha pyJICBOW Tpameuuu Majbl, TOXXKe TpyJHO. Takoe ympaBiieHHe TpeOyeT OT MWIoTa
OO0JIBIIIOr0 BHUMAHUSI, TOYHOTO U TUIABHOTO YIIPABIICHHS.

OntuManbHOE COYETaHUE YCTOWYMBOCTH M YIIPABISIEMOCTH JEJIbTaIlIaHa MO3BOJISIET OoJee
TMIOJTHO MCTOJIh30BATh €0 JICTHBIC TAaHHBIC, a TAKXKE TIOBBICUTH OE30MACHOCTh B PA3JIUYHBIX yCIIO-
BUAX II0JICTA.

Jlis paccMOTpEHHUsT BOMPOCOB YCTOWYMBOCTH M YIPABISIEMOCTH TPUMEHSIOT CBSI3aHHYIO
cucreMy KoopauHart (puc. 69).
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Puc. 69. Cuctema cBsI3aHHBIX OCEeH KOOpIUHAT



JlomycTrM, Hayano CHCTEMBbI KOOPAMHAT HAXOAUTCS B LIEHTPE TSAKECTH, NPOJOJIbHAsL OCh X Ha-
IIpaBJICHA NapaJlJIeIbHO KOPHEBOM XOpZE Kpblia, MONEpeuHas OChb Z HallpaBJICHAa BJOJIb pa3Maxa
KpbUIA U NIEPIEHIUKYJIISIPHA K OCH X, ITyTeBast OCh Y NMEPNEHAUKYIAPHA K IEPBBIM JIBYM OCSIM.

Y CTOMYMBOCTh U yIIPABISIEMOCTH ACNIbTAINIaHa OTHOCUTENIBHO Ocu OZ Ha3bIBAETCS NMPOAOILHOM,
OTHOCUTENBHO ocu OY—iyTeBoil, oTHOocuTenbHO ocu OX—rmonepeuHoil. [lonepeunas u myteBas
YCTOMUMBOCTh U YIIPABISEMOCTh TECHO CBSA3aHbI MEXAY COOOH (Tak Kak M3MEHEHHUE OJHON M3 HHUX
MPUBOJIUT K U3MEHEHMIO APYTOH), MOATOMY 4acTO MPUHATO pacCMaTpUBaThb UX COBMECTHO U TOBO-
PUTH 0 OOKOBOM yCTOMUMBOCTHU M yIPABISIEMOCTH.

IIponosnbHast yCTOHYMBOCTD M YIIPABJIsAEMOCTb.
PaccmMoTpuM ycTOMYMBOCTS JIeNbTaIulaHa B 00JaCTH SKCIUTYyaTallMOHHBIX YTJIOB aTaKH.

Onpenennm CHIIBI 1 MOMEHTBI, IEHCTBYIOIIME HA ENbTAIIaH B IPOJOJbHOM HanpasiacHud. Ha-
30B€EM MOMEHTHI, MOJHUMAIONINE HOC JeNbTariaHa, KaOpHpYIOIUMH, a MOMEHTHI, BBI3bIBAIOIINE
OIlyCKaHHE HOCA, MTUKUPYIOLIUMHU.

B npsaMoiMHEMHOM YCTaHOBMBLIEMCS IOJIETE Ha JEIbTaIlIaH JEHCTBYET IOJIHAs adpOJNHAMM-
yeckas cuia R, npuwioxkeHHast B ueHTpe aasnenus (LIJ1), u cuna TsokecTH, NpuiIoKeHHas B LIEHTPE
Tspkect (L(T).

CrnocoOHOCTh COXpaHATh PAaBHOBECHE B MOJIETE MPOSBISIETCS caenyromuM oopa3om. IlycTs, Ha-
IIpUMep, MpH I0JIeTE B HECTIOKOWHOM aTMoc(depe BcieACcTBIE OphIBa BETPa JAeIbTarllaH OblT BbIBE-
JIeH U3 paBHOBecHs (yBeauuuics yroi ataku) (puc. 70).
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Puc. 70. K Bonpocy 0 npo10bHON YCTOMUHUBOCTH

IIpn yBenmnyeHuu yria aTakd Ha KOHIIEBBIX YaCTAX KYIOJIA IOSBIIAETCS IOJIOKUTENBHOE IPH-
pallleHre a3pOIMHAMUYECKOMN CUITbI AR.

Bo3Hukaer NUKUPYIOIKMM MOMEHT, paBHbI ARa, KOTOPBIM BO3BpAILAeT AEIbTAIUIAH HA UCXOJ-
HBIM YroJl aTaku. AHAJOTMYHO NPOSBISAETCS MPOJOJbHAs YCTOWYUBOCTh M IIPU YMEHBIICHUU yTia
aTaky.

OueBHUIHO, YTO YEM MEHbIIIE yrojl MpH BepUIMHE KapKkaca (T. €. 00JbIloe Ie40 @) U 4eM 00Jb-
11I€ IUIOIIA b KOHLIEBBIX YacTel KyIoJja JesbTaiaHa, TeM 0oibiie MOMEHT ARa 1 TeM 3¢ deKkTuBHee
€ro JIelicTBHE, HAPaBJICHHOE HA 00ECIIeYeHNnEe YCTOMYUBOCTH.

YBenuyeHne reoMeTpHYECKON KPYTKHU TaKKe CIIOCOOCTBYET YIIYUIICHUIO YCTOMYUBOCTH 10 YTy
aTaKy.

Paccmorpum nonosxenne L/ kpbuta nenpramiaHa Ha MajbIX yrilax ataku. Ha mansIx yriax ara-
KU JIaBJICHUE M0 MPOQUIII0 Mepepacnpenessercs TakuM oopasom, uto LI/l MmoxkeT cMmenarbes Hazaf,
YTO MNPUBOJUT K TMOSABJICHHUIO IUKHUPYIOIIEr0O MOMEHTA, T. €. IPOUCXOJMUT 3aTATMBAaHUE B IIH-
KHpOBaHHUE.

Cwmemenue I/l Hazag Ha ManbiX Ol CBOMCTBEHHO Ui OOBIYHBIX (HEYCTOWYMBBHIX) MpOdUIiIei.
OtpunarenbHas reoMeTpuyecKkasl KpyTKa MpPEeNsATCTBYET 3TOMY SIBICHMIO (HO HE BCEraa B IOJIHOM
mepe). [losatomy nias obecnieyeHus yCTOMYMBOCTH JeNbTaIUlaHa MO YIUIy aTaku (B Juana3oHe JKC-
IUTyaTallMOHHBIX YIJIOB aTaku) MPUMEHSIOT YCTOWYMBBIE MPOpUiIH, T. €. Takue, y KoTopbix LIJ] mpu



YMEHBIICHUH yIJIa aTaKd HE CMeIaeTcs Hazal. TakuMm CBOMCTBOM, Hampumep, oOnajgaroT S-
oOpasusie npodmin. OHU MPUMEHSIOTCS B KOPHEBOM YacTH Kpblla JeibTalljlaHa, TaK Kak Ha MajbIxX
yIJIax aTaky Uil Kpblia ¢ OTPULIATEIBHOM T€OMETPUYECKON KPYTKOM OCHOBHOE CWJIOBOE a’pOvHa-
MHYECKOE BO3/IEUCTBUE MPUXOAUTCS Ha LIEHTPAJIBHYIO YaCTh KPbUIA.

B otnuune ot KecTKoro Kpbljia THOKOE KPbUIO MOXKET 3HAaYUTENIbHO MEHATh CBOIO (OpMYy B 3a-
BUCHMOCTH OT pachpefielieHuss BO3AYLIHOW HAarpy3kd Ha Kpbuio. B OOnbINON CTeneHu U3MEHEHUe
(OpMBI 3aBHCUT OT XapaKTEPUCTHKU TKAHHU (KECTKOCTH, YJITMHEHHUS 10 OCHOBHBIM HAIIPABIICHHUSIM H
M0 IMaroHajy U JIp.): 4eM OoIlblle TSHEeTCA TKaHb, TeM Oomblie u3meHseTcs popma. @opma ruOKoro
KpbLJIa 3aBUCUT OT HArpy3Ku Ha TKaHb: YEM MEHbIIIE KYTIOJIbHOCTh, TEM OOJIbIIIE HArpy3Ka U TEM 3Ha-
YUTENbHEE BIUSIOT XapaKTEepPUCTUKN TKaHU Ha U3MEHEHHE (POPMBI KphLia.

3HauuTENbHOE U3MEHEHHE (POPMBI THOKOTO KpbLJIa MOXKET MPUBECTH K YXYALIEHUIO XapaKTepU-
CTUKH YCTOMYMBOCTH U YIIPABISIEMOCTH JEJIbTAIIAHA.

Jns marepuanoB Tuna 6osoHbs U A3T creayeT Takke yYUTHIBaTh CHIIBHYIO 3aBUCHMOCTH Xa-
PaKTEPUCTUK TKAHU OT BIAKHOCTH, I0ITOMY OUYEBHHA HEBO3MOXKHOCTbh UX MPUMEHEHUS HA J€NIbTa-
IJJaHAX C MAJIOM KYITOJIBHOCTBIO.

[lpu momagaHuy AeNbTAIIAHA HA YTJIBI aTakd, OJM3KWE K HYJIO, MM MPH pasrpy3ke Kpbuia

(1,<1) Mo)KeT POU30UTH MoTEPst HOpMBI TMOKOTO Kpbiaa. IToTeps GOpMBI MOXKET COIPOBOKIATHCH
WHTEHCUBHBIM BOJIHOOOPA3HBIM JBMKEHHEM MOBEPXHOCTU Kymoia. Eciu mo Bceil moBepXHOCTH Ky-
moJia JiesibTariaHa mpoXoasiT NMPo(UIMPOBaHHBIC JIATHI, TO BOIHOOOPA3HOTO JBHKCHUS MOXET M HE
ObITh M (opMa TpoduiIs KpbUla MPAKTUIECKH HE MEHSETCS, OJHAKO moTepsi (OpMbI BCETO THOKOTO
KpbLJIa COCTOUT B TOM, YTO KPBLJIO TEPSIET OTPULIATEIBHYIO FEOMETPUUECKYIO KPYTKY.

[Totepst popmbl THOKOTO KpbLUIa MOXKET MPUBECTH K 3aTATHUBAHUIO B MUKUPOBAHUE, TOITOMY Ka-
KBTI TeTbTaIuIaH JOJDKEH OBITh 000PYIOBAaH JIOTIOHUTEFHBIMU aHTHITMKAPYIOLIMMH YCTPOMCTBA-
MU, KOTOpPBIE BO3BpAIAINd OBl €r0 B UCXOJHOE COCTOSHHUE FOPU30HTAIBHOTO IMOJIeTa, MO0 ero KoH-
CTPYKLHS JTOJIKHA 00ecreunBaTh CaMOCTOSITENIbHBIA BBIXOJ U3 MUKUpoBaHusA. CiocoOHOCTH ammapa-
Ta K CAMOCTOATEILHOMY BBIXOJY W3 MUKUPOBAHUS SBISETCS OCHOBHBIM MPU3HAKOM €T0 yCTOWYHBO-
CTH T10 YIJIy aTaKH.

OnHOI U3 OTIAMYUTENBHBIX OCOOCHHOCTEH JeNbTalllaHa SBISIETCS HU3KOE PACIOJIOKEHUE EH-
Tpa TshKecTd, yem Hmxke [T, Tem Oonee ycroiuuB aenbramiiaH. JlaHHOE SIBICHHUE OTHOCHUTCS KakK K
IIPOJIOJIBHOM, TaK U K IIOIEPEYHON YCTONYUBOCTH.

C pocToM CKOPOCTH CYIIIECTBEHHOE 3HAYCHHE Ha BEIMYMHY MUKUPYIOIIETO MOMEHTa MOKET
OKa3aTh COMPOTUBIICHHE MUJIOTA. Tak, mepexoi U3 rOpU30HTAIBHOrO IMOJOKEHUS B BEPTUKAIBHOE
MPUBOAMUT K BO3PACTAHUIO MUKUPYIOIIETO MOMeHTa (puc. 71).

Puc. 71. BausiHue BO31yIIHOTO
COIIPOTHUBIICHUS IMJIOTA HA 00pa3oBa-
HUE MUKUPYIOMIET0 MOMEHTa

OCHOBHBIMU KPUTEPUAMHU MPOJIOJBHON YCTOMYMBOCTH U OAJTAHCUPOBKH SIBJISIFOTCS CIIETYOLIUE:
- CIIOCOOHOCTB JIETbTAIIaHA JIETATh C «OPOIIEHHONW PYUYKOW pyJIeBOH Tpamneuu (T. e.
IIPU OTCYTCTBUU YCWINS HA PYUKY);
- IPU U3MEHEHUHU CKOPOCTH I10JI€Ta JOKHO BOZHUKATh YCUIIME HA PyYKEe YIIPABICHMUS,
MPENATCTBYIOIIEE 3TOMY U3MEHEHHIO CKOPOCTH;
- CIIOCOOHOCTB JIEIbTAIIaHA COXPAHATh U BO3BPALIATHCS K ONPECIIEHHONH CKOPOCTH,
PaBHOI CKOPOCTH IOJIETA € «OPOIIEHHON PYUIKOM.



[TpononpHast yCTOMYHUBOCTH MO YTy aTaKy MOBBIIIACTCS BCIEACTBHE CIEAYIONINX (DaKTOPOB:
- YBEJIMUEHHUS CTPEIOBUIHOCTH KpblUTa (YMEHBIIIEHHUS yTJIa IPU BEPIIMHE KapKaca) pu
HaJIM4UU OTPULATEIIbHON NeOMETPUIECKOU KPYTKH;
- YBEJIMYEHHUS OTPULIATEIILHON T€OMETPUUYECKOM KPYTKH MPU HATHYHH CTPEITOBUIHO-
CTH;
- YBEJIWYEHHUS YJIMHEHUS CTPEIIOBUIHOTO KPbLIA;
- YMEHBIICHUS CY>KEHHs CTPETOBUIHOTO KPbLIA;
- yBeJIMUCHHUS S-00pa3HOCTH KHJIEBOT'O KapMaHa.
[IpononpHOE yripaBieHre AeIbTAIUIAHOM IMPOU3BOIUTCS MEPEMEIIIEHUEM Beca MUJIOTA, a 3HAUMT,
1 O0IIEeTo IEHTpa TSKECTH, BIepen Wi Hazad. [1ycTh, HapuMep, MUAJIOT TOXKENIall YBEJIIMYUTh YTOJI
aTakd ¥ IEPEMECTHI CBOE Teso Hazal. LlenTp TskecTu cMectuics Hazax (puc. 72), cuibl G 1 R co3-

Jany KaOpUpPYIOUIH MOMEHT, U JIeNbTaIulaH Havajl yBEeJIMYMBATH YTOJI aTaku OL. DTO yBEITUYEHUE

yria aTakKu COIIPOBOKIAACTCA, KakK OBLIO YKa3aHoO BBIIIIC, IIOABJIICHUEM
R
M
=
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Puc. 72. IlosBneHne ympapisioIero MOMEHTa Ipu u3MeHeHnu nonoxkenus LT (mpononasHOE ynpaBieHue)

MIPHUPAICHAS a3POJTHMHAMUYECKON CWIbl AR, KoTopasi co3gaer MoMeHT M=ARa. Korma xabpu-
pYIOIIUA MOMEHT YpPaBHOBECUTCS MOMEHTOM M, NenbTamjiaH MpeKpaTuT JNajibHeilee yBeanueHue
yIJla aTaku U MOJETUT Ha HOBOM YCTaHOBUBIIEMCS pexxume. [Ipu 3ToM Ha pyuke pyJieBOW Tpareuuu
OyIeT OLIyIIaThCsl OMpe/esieHHas Harpy3ka. AHAJOTUYHO NP NepeMelIeHUH MUJI0Ta BIepe] Ipo-
UCXOJUT MEePEeBOI ACNbTAIUIAHA HA MEHBIIINE YTIIbl aTaKu (Ha PEKUM OOJBIION CKOPOCTH).

boxoBana yCTOfI‘IHBOCTB N YIPABJACMOCTD A€JbTallJIaHA

IMonepeunasi ycroiiunBocThb. [lon momepedHol YCTOWYMBOCTHIO TOHUMAETCS CIOCOOHOCTH
JEJIbTAIIAHA yCTPAHATh BO3HMKAIOUIMM B IIOJETE KPEH WM COXPAHAThH MOJET C 3aJaHHBIM YIJIOM
KpEHa.

JlonmycTuM, AenbTaruiad HaKpEeHUJICS Ha YToJl ), TIPH 3TOM IIOJTHAs a3pOANHAMHUYECKas CUIIa OT-
KIIOHUTCS OT BEPTUKAIH Ha TOT ke yrou. [Ipu cnoxenun ¢ cuinoil Tsokectu G OHA JacT paBHOACHCT-
Byromyto cuiy F (puc. 73).

Puc. 73. O0bscHEHHE TIONIEPEYHON YCTONYNBOCTH

ITon neiictBueM cuibl F, koTopas B HayalbHbI MOMEHT HUKAKOW IPYTroW CHJIOW HE ypaBHOBE-



meHa, JCbTalllIaH 6yz[eT CKOJIB3UTH Ha KPbIJIO B CTOPOHY KPCHA.
B TOpHU30HTAJIIbBHOM HpHMOHHHeﬁHOM MOJICTC ACJIbTAIllIaH HEC MMCECT CKOJIbKCHUS, YI'OJI CKOJIb-

xerns (f =0 (yron mexmy HanmpaeieHueM Haberaromero notoka u ockto OX). Ilpu xpene (f #0)
JeNbTaIIaH 00{yBaeTcss KOCBIM TOTOKOM BO3/yXa, OIYIIEHHOE KPBIJIO MOJTyYaeT OOJbIIYI0 TOAbEM-
HyI0 cuity (YneB > YmpaB), Tak Kak COCTaBIISIIOIIAs CKOPOCTH MOTOKA, HANIPABJICHHAs MEPIEHANKY-
JSpHO K nepeaHen kpoMke (Vmi), y jeBoro kpeuia Oosblie, yeMm y mpasoro (puc.74). BozHukaer
BOCCTAHABIIMBAIOIINN MOMEHT My (pHcC. 75), yCTpaHSIIOIINNA KPEH.

OcHOBHOE BIMSHME Ha MONEPEYHYIO YCTOWYMBOCTH OKa3bIBAIOT YIrOJ IPH BEpIIMHE U V-
00pa3HOCTh Kpblja. YMEHbIICHHE yIja MpH BEpIIMHE KapKaca yJIydllaeT MONEPevyHYyl0 yCTOWYH-
BOCTb JIeNIbTaIlIaHa, TaK KaKk ¢ yMEHBIICHUEM YTJIa yBeJIMYUBaeTCs (IIpH KOCOM 00/yBe) pa3HHUIIA CO-
CTaBJISIOIIMX CKOPOCTEH MOTOKA, HAIIPABJICHHBIX MEPIEHAUKYIISIPHO K NEPEIHUM KPOMKaM JIEBOTO U

IIpaBoro Kpeuia (cMm. puc. 74).
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Puc. 74. IlosicHeHHE yCTOWYMBOCTH CTPEIOBUIHOTO KpPbLa

[TonoxxurenbHast V-00pa3HOCTh KpbUIa TaKXKe YJydlIaeT MONEPEYHYI0 YCTOMYMBOCTH JENbTa-
wiaHa (cM. puc. 75). 1o oObSICHAETCS TEM, UTO B CIy4yae KpeHa anmapar 001yBaeTcsi KOChIM MOTO-
KOM BO3/yXa, KOTOPbII MOAXOAUT K OMYyLIEHHOMY M IMOJHATOMY KpbUIbSM IOJ Pa3HbIMU yTJaMu

(Cloy > Olpyoy), MOITOMY HMOJBEMHAsl CHJIA OMYIIEHHOTO Kpblaa Oolblie, 4eM MOAHATOro. Bo3Hukaer
BOCCTaHABIIMBAIOIIMH MOMEHT Mx, ycTpaHsomuid KpeH. Yem OOmbIIe MONOXKUTEIbHAS V-
0o0pa3HOCTh, TeM OOJbIlle BOCCTAHABIMBAIOUINIT MOMEHT MXx M TeM JydYlle MomepedyHasl yCTOWYH-
BOCTb.

Puc. 75. BnusHaue monoxxuTensHONH V-00pa3HOCTH Ha TIONEPEYHYI0 YCTOHIHBOCTD

[Tpu monere Ha OONBIIMX YTJIaX aTaKH IOTEpeYHasl YCTOHYMBOCTD JIebTAIUIaHA YXYIIACTCS,
4TO OOBSICHSETCS YBEINYEHUEM HMHTEHCUBHOCTH U pacIIUpeHUEM OOJIACTH CpbIBa MOTOKA, OCOOEHHO
Ha KOHILIEBBIX YaCTAX CTPENOBUAHOIO Kpbuia. [lonepeuHas ycTOMYMBOCTD AeNbTaIluIaHa Ha OOJBIINX
yriax aTakd MOJXKET ObITh MOBBILIIEHA YBEIMYEHHEM OTPHULATEIbHON I'€OMETPHUECKON KPYTKH, TaKk
KaK YIJIbl aTaKy KOHIIEBBIX YaCTEH Kpblla MEHBIIIE, YEM B JIPYTUX CEYEHMSIX, TO CPbIB IIOTOKA PaHbIIE
IIPOMCXOUT B LIEHTPaJIbHON YacTu Kpbuta. OOpa3zoBaHue KpeHsero MmomenTa M = R -L npu ynpas-
JISIOLIEM BO3/I€WCTBUY TUIIOTA MTOKa3aHo Ha puc. 76.
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Puc. 76. VYmnpapneHue IeibTalsIaHOM [0 KPEHY

IlyteBasi ycroitunBoctsb. [loa myTeBoii (pmrorepHoil) ycTOMYUBOCTHIO TOHUMAIOT CITIOCOOHOCTH
JeNbTAIUIAHA CAMOCTOSTEIBHO IPOTUBOJECUCTBOBATh IOSBIICHUIO YIJla CKOJIbKECHMS.
Ecnu Ha nenpramniaH B moJjieTe MOAEHCTBOBAT HEKOTOPHI MoMeHT M (puc. 77), pa3BepHyBIIUN

anmapar Ha yroia 5, To MosBiseTcs ckonbkenue [ #0, Ipu KOTOPOM BO3HMKAeT GOKoBasi cuia P
(puc. 78), mpuiiokeHHasi B OCHOBHOM K 33JIHEH 4acTH Kpblila JeJbTaIlIaHa.

2

Puc. 77. OOBsicHeHNE ITyTEBOH YCTOHYNBOCTH AeIbTaIIaHA

v
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Puc. 78. O0BsicHeHNE ITyTEBOH YCTOHYNBOCTH AeIbTaIlIaHa

HeiictButensHo, Haberaloluil MOTOK, BCTpEYasiCh C KPBUIOM JeibTaljlaHa, OKa3blBaeT Hau-
Oosbliiee 1aBJICHUE HA XBOCTOBYIO YacCTh, IJIe OOKOBasi MOBEPXHOCTh HanbombImas (puc. 79). Cuna P
JTaeT BOCCTaHABIMBAIONINI MOMEHT My=P -L'(cM. puc. 78), pa3BoOpaunBaroNInil anmapaT «HOCOM Ha
Betep». Kpome Toro, mpu Kocoit 061yBKe MoabeMHAas CHJIa MPAaBOr0 HABETPEHHOT'O Kphlia OOJblIe,
YeM JICBOTO, BCIICICTBUE YETO BO3HUKACT KPeHAIIHI MOMEeHT Mx (puc.80) 1 mosIBIsSETCS JICBBIN KPEH,
B pe3yjbTaTe KOTOPOTO BOSHUKAET TOPU3OHTaIbHAs cuia F. DTa cuiia COBMECTHO C CUJION P BBI3bI-
BAET YCKOPEHHE AENIbTAIIaHA BIEBO, BEKTOP CKOPOCTH JENbTAIlUIaHA TOBOPAYMBAETCS BIEBO, YCTPa-
HSISl CKOJIbKeHUe. TakuM 00pazoM, CKOJIbKEHHE JAebTallJlaHa yCTPAHAETCSl pa3BOPOTOM €To Ha BETep
cuiIoi P 1 OTHOBPEMEHHO M3MEHEHHEM HaIlpaBiIeHUs IBUXKeHHs. [lenbrarian JeTUT 0e3 CKOJbkKe-
HUS, Pa3BEPHYBILKCH HA HEKOTOPBINA yTrOJl BIEBO.
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Puc. 79 O0bscHeHHE Ty TEeBOW YCTOWYMBOCTH JeTbTallIaHa

My

Puc. 80. OOpsicHeHnE ynpaBIeHUS AETHTAILIAHOM

[TyteBasi ycTOMYMBOCTH B OCHOBHOM 3aBUCHT OT OOKOBOI IMTOBEPXHOCTH XBOCTOBOM YacTH KpbLIa
nenbTaniaana. Jlenpramian ¢ 60iblIei KynoJbHOCTbIO 00a1aeT Jdydllei MyTeBOH yCTOHYUBOCTHIO;
Ha JeNbTallJIJaHAX C MAJIOM KYyIOJBHOCTBIO IPUMEHSIOTCS JONOJHUTENbHBIE NOBEPXHOCTH B XBO-
CTOBOM 4acTH B BUJIE KUJIEBOTO KapMaHa WK HEOOJBIIOTO KHJIS.

Jenbraniad cuuTaeTcs yCTOWYMBBIM B [TONEPEYHOM U IIyTEBOM OTHOILIEHUH, €CIIU:

- B IPSMOJIMHEHHOM IIOJIETE€ BO BCEM AMAINA30HE CKOPOCTEN OTCYTCTBYIOT TEHACHLIMH KpbUIa K
KpEHY U PBICKAHbIO;

- Tpu KoiebaHMM 10 KpeHy Imocie (GUKCUPOBAHUSA pYJEBOW Tpamneuud B HEHTpaJbHOM
MOJIOKEHUH KOJICOAHNS TUIABHO MCYE3AI0T;

- IIpH BBIBOJE AENbTAIUIaHA U3 Pa3BOPOTA MEPEMELICHHS MUJIOTA U HArPY3KU Ha PYJIEBOM Tpare-
LMY HE3HAUYUTEIIbHBI.

bokoBast ycTOMYMBOCTH — 3TO COBOKYIHOCTbH IONEPEYHOM M IyTEBOW ycTonuuBocTH. Hop-
MasbHasi OOKOBasi yCTOMUMBOCTh 00OECIIEUUBAETCS ONPEIEICHHBIM COOTHOLUIEHHEM MEXAY IoIepey-
HOM M IIyTE€BOM yCTOWYMBOCTHIO. CIIMIIKOM Majasi IoNepedHas yCTOMUYNBOCTh IPUBOJUT K CIIAPAJIb-
HOM HEYCTONYMBOCTH, T. €. JACJbTAIUIaH NP HAKPEHEHUU CTPEMUTCS BOWTHU B Oosiee TiyOoKyIo CIiu-
pasib. OTO TakkKe MOXKET NPOM30HWTH Ha MalblX yriax ataku. Ha Oonbiimx yriax ataku u3-3a
YMEHBIIIEHUS ITyTEBOM YCTOMUMBOCTH MOXET BOSHUKHYTh packayka, T. €. KojeOaTenbHasi HeyCTON-
YUBOCTb. MEXaHU3M 3TOTO SIBJICHUS CIEAYIOIIMN: IpU CIlydalfHOM HapylleHHH OOKOBOTO paBHOBeE-
CUSl YCTpaHEHHME KpeHa MPOMCXOAUT OBICTpee, YeM yCTpaHeHue ckoiyibxkeHus. [loka ycTpaHuTcs
CKOJIb)KEHHUE, JIeNbTAIUIaH YCIIeBAaeT co37aTh OOpaTHBIA KpEeH, KOTOPBIH HAayMHAET OBICTPO ycCTpa-
HATbCS. TakoW IenpTaliaH UMEET CTPEMIICHHE K paCKauMBaHUIO ¢ KPbUIA HA KPBUIO.

s obGecnieueHust xopouieil G0KOBOM yCTOHYMBOCTH JenbTaljiaHa HE0OXOAMMO BapbUpPOBATh
CIIEIYIOIIMMH ITApaMeTpaMuU:

- YTJIOM IIpM BEpLIMHE KapKaca,
- yIUIOM IIONEPEYHOro V;
- BEJIMYMHOM U reOMETpHUEN KWIIEBOTO KapMaHa.

BoxoBasi ynpasiaseMocTh AeibTaliiaHa. V3MeHeHne HalpaBieHUs IBWKCHMs JEJIbTaIlIaHa
MIPOM3BOJIUTCS MEPEMELICHUEM Beca MUJI0Ta B CTOPOHY OBOPOTa (EM. pHC. 76), MOSBIsAETCS KpEH, 3a
C4eT KOTOPOro BO3HUKaeT OokoBas cuia F (EM. puc. 73), UCKpUBIIAIOLIAS TPACKTOPUIO ABMXKEHUS U
CO3/1a01Lasl CKOJIbJKEHUE.

B pesynbrare ckonbxeHus cuna P (puc. 81), mpuiioxkeHHas Mo3aau LEHTPA TSAKECTH, BHI3BIBAET
Pa3BOPOT AEIbTAILUIaHA B HY)KHYIO CTOPOHY.
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Puc. 81. O0BsicHeHNE ynpaBiIeHUS ACTbTAIUIAHOM

SATATI'MBAHUE B IMKUPOBAHUE U MEPBI 110 OBECIIEYEHHAIO
YCTOMUUBOCTHU IIJIAHUPYIOIIETO HNOJETA JEJbTAILIAHA

Jlns mtanepa oOBIYHOM CXEMBblI YCTOMYMBBIA TUIAHUPYIONTUH TOJIET, KaK MPaBUiIo, obecreunBa-
€TCsl TEM, YTO YTOJI aTaKu HYJIEBON MOAbEMHON CHJIbI KPbLIa OTHOCUTENBHO MPOAOIBLHON OCH TIaHe-
pa Oosblie yrja aTaku HYJIEBOM MOABEMHON CHUJIbI TOPU3OHTaJIbHOrO omepeHus. [loatomy mexay
BEKTOPOM CKOPOCTH, COOTBETCTBYIOIIUM HYJIEBOM NOJBEMHOW CUJIE KPbLIa, U BEKTOPOM CKOPOCTH,
COOTBETCTBYIOIIMM HYJIEBOW MOJBEMHON CHIIE ONEPEHUSI, CYLIECTBYET HEKOTOPBIM MOJ0KUTETBHBIN
yroia V, T. €. MOKHO TOBOPHUTH Kak ObI 0 MpoiosibHON V-00pa3HocTu (puc. 82). Jlns aenprariana V-
oOpa3Hasi MOBEPXHOCTh 00pa3yeTcs 3a CUeT OTPULATENIbHON TeOMETPUUYECKON KPYTKU CTPETOBUIHO-
ro Kpbula U S-00pa3HOCTH KOPHEBOI yacTu Kpbuia (puc. 83).

Puc. 83. ObecnieueHre NpoJ0IbHON YCTOMYMBOCTH KpbLjla JAebTaljiana

3araruBaHue B MUKUPOBAHUE, a IPU OBICTPOM MPOTEKAHUU IpOIecca — MEPEeBOPOT AebTaria-
Ha BIIEPEJ MOTYT IPOUCXOIUTH C HEYCTOWYMBBIMHU JeNbTaljiaHaMH. | mOKas MOBEpXHOCTH KpbLIa
MOJKET 3HAUUTEJIBHO MEHSTH CBOIO (JOPMY B Cllydyae MalbIX YIJIOB aTaKH M IpU pasrpy3Ke Kpblia
(ny<1); B ciyd4ae pe3KOro NBUIKEHHMs PyJIE€BOH Tpaneuuu Ha ceOs (BBOJX B NHKMPOBAHHME — IOPKa);
IpH ToJIeTe B TypOyJIEHTHOH aTMocdepe; moTepe CKOPOCTH M CBAJIMBAHUM Ha KpbUto. IIpu sToM Te-
psieTcs oTpuLaTeNbHasl FeOMETpUUecKas KpyTKa U MOSBISIETCS MOMEHT Ha nmukupoBanue. Haxonsch
B TTyOOKOM NMUKUPOBAHUH, CHOPTCMEH HE MOXKET M3MEHHUTH TPACKTOPHUIO TIEPEMEIIEHIEM CBOETO Te-
na (puc. 84).



Puc. 84. Cxema pasnoxeHus CHl, IeHCTBYIOMNX Ha AEIbTAIUIaH B IIIyOOKOM MTUKHPOBAHUH

[TosTOMY KOHCTpYKLHMS A€TbTaIlJIaHa JOJDKHA UMETh TaKOe CBOMCTBO, IIPU KOTOPOM B TITyOOKOM
MUKUPOBAHUM M Ha MajbIX yriax ataku (npu Cy = 0) nenbTamiad uMea Obl MOMEHT Ha YBEJIHUYEHHUE
yIia aTakd U BBIXOJ M3 MUKUpOBaHUsA. i1 CO3MaHMsI TAKOrO MOMEHTA NMPUMEHSIOT aHTUITUKUPYIO-
e ycTpoiicTBa, paboTatoue 0e3 BMemaTeNnbcTBa mwioTa. OJHAKO MX HAJIWYME HE JaeT IpaBa
JenbpTarjaHeprucTaM npeHeOperaTh mpaBuiaaMu 0€30MacHOCTH MojeToB. CIIOCOOHOCTh JebTariaHa
K BBIXOAY U3 NMUKHPOBAHUS IMPOBEPSETCs MyTeM cOpachiBaHUs MOJBEUICHHOIO 3a KUJIEBYIO OajiKy
ammapara ¢ Tpy30M, COOTBETCTBYIOIIMM Macce MIJIOTa, ¢ BHICOTHI mopsaaka 50 m. IIpu sTom nenbra-
IUTaH JIOJKEH BBIXOAMTH U3 MUKUPOBAHUSA C MEperpy3KamMu, 00eCcIieunBalOIUMU COXPAHEHUE €ro 1ie-
JIOCTHOCTH, ¥ B JAJbHEHIIEM MEePEeXOIUTh B HOPMAJIbHbIN PEXUM MOJeTa. AHTUIIMKUPYIOIIUE CBOM-
CTBa JEJIbTAaIUIAHOB MOXKHO TaK)K€ MPOBEPUTh HA CTEHJE, aBTOCTEHJIE WM B a’pOAMHAMHUYECKOM
TpyOe. Ilpu 53TuUX HCHOBITaHUAX O0OpaIlaloT BHUMAHUE Ha MPOJOJIbHBIA MOMEHT, KOTOPBIN Ha yT-
Jlax ataky oT 0aJaHCHUPOBOYHOTO /0 yTIJia C HYJIEBOW MOABEMHOI CHIION JOJHKEH BO3pacTaTh U OBITh
KaOpUPYIOLINM, T. €. TIOJHUMATh HOC JeTbTalljIaHa.

Paccmotpum psig Mep, obecreunBaromuX MPOAOJIbHYI0 YCTOMYMBOCTh U MOBBIIIAIOMMX Oe301mac-
HOCTb THOKOTO Kpblia. OHUM M3 JOCTYIHBIX METOJIOB SIBIISICTCS MpUIaHue S-00pa3HOCTH NMpodu-
JI0 KyInoJia B KOPHEBOM 4acTH 3a c4eT (popMbl KHJIEBOT0 KapMaHa C KpeljeHueM 3ajJHell ero
TOYKH K BEPXHEH pacTsKKe MayThl (puc. 85) U MOMABI3KOM OMMXKANUIIMX K KHJIEBOW Oanke Jar K
Maute. [loaBsizka mpou3BOAUTCA TaKUM 00pa3oM, YTOOBI MPU HAIMOJIHEHHOM Kymoje (HOpMajbHbIN
PEKUM T0JIeTa) OTTSKKH, (PUKCHUPYIOLIUE JIAThl K MayTe, ObUIM OCNIa0JIEHBI U HE BIUSIU Ha MPOopUih
kpbuta. [Ipu nmorepe kymosioM GopMbl OTTSKKU €r0 YISPKHUBAIOT 10 33 HEH KPOMKE U CO3/Ial0T Kao-
PUPYIOLINIT MOMEHT, oOecrieunBas BbIXO/ AeNbTalUlaHa U3 MUKUPOBAHUS MOJAOOHO PYJIIO BBHICOTHI
(puc. 86). Touka mpuIOKEHUs KAOPUPYIOIIIETO MOMEHTA 3aBUCHUT OT ()OPMBI JeIbTallIaHa B IJIaHE
(puc. 87, 88).

Puc. 85. Bo3HMKHOBEHHE BOCCTaHaBIIH-
BAIOIIEr0 MOMEHTA IPU KPEILUICHHU KHIIEBOM
YacTH KyIoJia K 3aJHEN BEpXHEHN pacTsiKKe



Puc. 86. YcTaHOBKa aHTUIMKHUPYIOIIETO YCTPOICTBA U ero AeHCTBHE

iy

Puc. 87. Touka nputokeHUs KaOpUPYIOIIEH CHITBI Ha IeIbTAIUIAHAX MAaJIOTO Y THHEHUS

S

Puc. 88. IlepeHOC TOUKM IPHUITIOKEHUS KaOpHUPYIOMIEeH
CHWJIBI Ha JIeJIbTAIUIaHax OOJIBIIOTO yAJIMHEHHS C KOPOTKOM
KHJIEBOH YacThIO KyTIOJIa

Kenanve HEKOTOpBIX AEIHTAIUIAHEPUCTOB MMETh Majlble CKOPOCTH I0JIETAa MPUBOAMUT K TOMY,
YTO CIIOPTCMEHBI KPOST KyIoJia ¢ MaKCUMaJIbHO BO3MOKHOW KpPUBU3HOW NMPO(dUiIsi B HOCOBOM 4acTH,
a MHOTJa J1a)Ke yBEIMUYMBAIOT ATy KPUBHU3HY 3a CUET MOJBA3KU KyNoja K BEpXHUM pacTsxkkaM. Mo-
MEHT Ha MUKUPOBAHUE OT JKECTKUX M30THYTHIX B HOCOBOH yacTu mpoduiiel (0COOEHHO MpH Majoi
mHUpUHE OOKOBOTO KapMaHa) MOXKET OBITh OOJIbIIe KaOPHUPYIOMIETO MOMEHTA OT aHTUITUKUPYIOIINX
YCTPOMCTB.

Ha nenmprammanax ¢ OOJBIINM YIJIMHEHHEM, JKECTKMMH B HOCOBOH 4acTh JaTaMH d(PQPEeKTHB-
HOCTh ONMCAHHBIX BBIIIE€ AHTUIUKUPYIOMIUX YCTPOUCTB 3HAUYUTEIHHO HHUXKE, TO3TOMY 3/1€Ch BBOJAT
JIOTIOJIHUTENbHBIE 3JIEMEHTBI, COXPAHSIOLIME OTPULATEIbHYIO KPYTKY KOHLEBBIX 4YacTel TMOKOro
Kpblia. Hampumep, ycTaHOBKA JKECTKMX 3J€MEHTOB IO KOHI[AM KpbUIa, KOTOpbIE HE AAIOT KYTOJy
OMYCKAaThCS BHU3 U pabOTAIOT KaK PYJU BBICOTHI Ha MaJIbIX yriax ataku (puc. 89). DTH 351eMEHTHI
BBINOJIHAIOTCS U3 JIETKUX TPYO AMaMeTpoM okoio 20 MM M Kpensarcs K 60koBoi Oanke. B Hopmaib-
HOM II0JIETE€ OHM HE MEIIAI0T paboTe KynoJja, a Ha MaJIbIX yriaxX aTaku HOJAEpKUBAIOT KyIOJ CHU3Y.



fAAeekoems KOpRaca

Puc. 89. AuTunukupytoiiee yCTpoMCTBO Ha JiedbTamianax 00JbIIOTO YTMHEHUS

BAJTAHCUPOBKA JTEJIBTAIIJTAHA. BBIBOP TOUYKH IIOJABECKH
IMMJIOTA. METOJUKA OBJIETA JEJbTAIIJTAHA

[TpaBUIBbHBIN BBIOOP TOYKM MOJBECKH MWJIOTAa B OONBLION CTENEHU OmpeaesseT 0e30MacHOCTh
nmoJsieToB. Tak Kak MOJIOKEHUE TOUYKH MOJBECKH CBSA3aHO C MOJIOKEHUEM IIEHTPA TSKECTU ammnapara,
TO TPEXJIE BCEr0 HEOOXOAMMO MPOBECTH OAaTaHCHPOBKY HE3arpyKEHHOTO Jenbraruiana. L{eHTp Ts-
YKECTH JeJIbTAIIaHA JOJKEH HAaXOUThCA B INIOCKOCTH €r0 CUMMETPHHU.

[Tpu HecummerpuuHoM nonoxxkenun [T B monere OyneT mpucyTcTBOBaTh KpEHSAIIUNA MOMEHT. B
npo1oibHOM Hampasiienuu [T nenpraniaHa TOJDKEH HAXOIUThCS Ha paccTosHuH He O6omee 200 MM
OT TOYKH TMOJABECKHM NMUJIOTA, MHAYE NPHU PA3HOM BECE MUIIOTOB, MUCHOJB3YIONINX JAENbTaIUIaH, 1IeH-
TpOBKa Oy/eT 3HAaUUTENbHO MeHAThCA. [Ipu crapTe Takke nenbTarjaHepucT BBIHYKJEH OyAeT mpu-
KJIaJpIBaTh 3HAYUTENBHBIC YCUIINS K PYJIEBOM  Tpamemuu, YTo0bl YCTaHOBUTH HEOOXOMAUMBIN Yo
aTaku Ha pazoere.

Ecnu 1ieHTp TshKECTH NenbTariiaHa HaXOJUTCS HE B 3aJJaHHBIX MpeJeiax, TO HeoOXxoauma OanaH-
cUpOBKa Kppuia aenbramiada. Hampumep: ecnm [T nenprannana HaXOAUTCS clieBa OT IUIOCKOCTH
CUMMETPUHU, TO HEOOXOAMMO YCTaHOBUTH COOTBETCTBYIOIIMI I'py3 Ha MPABOM KOHIIE MOMEPEUHOMN
oanku. Ecim LT naxogutcs 6omee yem Ha 200 MM OT TOYKH MOJABECKH B TIPOJIOJIBHOM HAINPaBIICHUH,
TO TPY3 YKPEIUSIFOT Ha COOTBETCTBYIOIIEM KOHIIE KUJIEBOU TPYOBI.

[IpaBuiibHasg TOYKa MOABECKH OOECIEUMBAET OTCYTCTBHUE HAarpy3KH Ha PYJIEBYIO Tpameluio Ha
0alaHCUPOBOYHOM YTJIC aTaK, MPU KOTOPOM, KaK MPABHUIO, CKOPOCThH JICKHUT B Mpelerax MExXIy
SKOHOMHWYECKOW W HauBbIroAHeHen. [Ipy He3HaYNTETbHOM CMEIIEHUN TOYKHU MOJBECKH OT 3TOTO
MOJIOXKEHUS JIeNIbTalIad Oy1eT OaaHCUPOBAThLCS YKE Ha IPYTOM YTIJIe aTaku.

IIpu cMeleHnH TOYKM MOJBECKM BIEPE] YBEJIMUYMBAKOTCSA IMOJETHbIE cKopocTu. [Ipu monere B
TypOyJIGHTHOUM aTMocdepe HUCXOMSIINE MOPBIBHI BETPa MOTYT MPUBECTH K TAKOMY YMEHBIICHUIO
yIJIa aTakd, MPU KOTOPOM MOXKET MPOM30MTH 3aTSATMBaHUE JelbTalulaHa B MUKHpoOBaHUE. B To xe
BpeMsI CMEIIEHUE TOYKH MOJABECKH HA3a/l YMEHBIIAET CTENEHb CTATUYECKON YCTOMYMBOCTH, AEJIbTa-
maH Oyner cOalaHCUPOBAH HA CKOPOCTH, MEHbIIE SKOHOMUYECKOH. [Ipu BO3aeiCTBUN BepTHUKAIIb-
HBIX BOCXOJSIINUX NOPBIBOB MOKET MPOU30MTHU CPBIB JIeJbTaIlIaHa B IITOIOP.

Ornpenensisi TOUKY TMOABECKH, HEOOXOIMMO UCXOJUTh M3 AQHAJIOTHYHBIX KOHCTPYKIUHU JeNbTa-
wianoB. [Ipu BeIOOpe aHamoroB HEOOXOJUMO TPYMIIMPOBATH MX MO OCHOBHBIM MPU3HAKaM M Tapa-
MeTpaM, HalpuMep, HaTMIUe WIK OTCYTCTBUE ayTPUTTEPOB, MOTIEPEUNHBI, YTOJI TIPU BEPIIMHE Kap-
Kaca, yJUIMHEHHUE U T. 1.

[Ipexae yeM COBEPIIUTH MEPBBII MOJET HA HOBOM WJIM OTPEMOHTUPOBAHHOM JIeNbTaIlIaHe, He-
00X0UMO MPUOTUZUTEIHHO OMPEIEIUTh MOJNOKEHNE TOUYKH MOABECKH MuiIoTa. s aToro Heob6xo-
JUMBI POBHAsI TOPU3OHTANIbHAS TUTOMIanka U Betep 8—11 m/c. OnuH YenoBeK yIepKUBAeT JCIb-
TarUIaH 3a MepeHre PACTSHKKUA TaKuM 00pa3oM, YTOOBI ammapaT MPUHSI YacTh Beca BTOPOTO Yeso-
Beka. Bropoit uenoBek mpukiaasiBaer 60—80% cBoero Beca B TOUKE MPEANOIaraeMoi MOJABECKU
MUJIOTA B HAMPABICHUH, TPOTUBOIOJIOKHOM JIMHUU JIEUCTBUS MOJHON a’pOAMHAMUYECKON CHUIIBL, T.
e. BHU3 U Briepen (puc. 90).



Puc. 90. BeiGop TOUKH MOABECKU MHIIOTA

Ecnu nenpraman moJHUMAaET HOC, T. €. IPUCYTCTBYET KaOpUPYIOUIMA MOMEHT, TO MECTO MOJ-
BECKH HE0OXOJMMO MEPEHOCUTh BIEpe]] 10 TeX IMOp, MOKa HE CTaHET PaBHBIM HYJIO KaOpUpyOmuit
MOMEHT. COOTBETCTBEHHO NPU MUKUPYIOIIEM MOMEHTE MECTO MTOJIBECKH IEPEHOCUTCS Ha3al.

OnpenenuB NpUOIU3UTENBHYIO TOUKY TOJBECKH MHJIOTa, HEOOXOJUMO COBEPUINTH MPOOHBIN
noJjieT ¢ ropku BeicoToil 10—15 M u kpytusHoit He Gonee 20°. Ilpu 3TOoM BeTep NOMKEH OBITh
BCTPEYHBIM M POBHBIA 3—6 M/c. B mpoOHOM moneTe onpenensiercs, Kak BeneT ceOs JenbTariaH B
MPOJIOJILHOM HAIpaBJI€HUU NPHU OTCYTCTBUU YCUJIMS HA PYUKy Tpameuuu. Eciii ckopocTh Aenbra-
IJIaHA YBEJIMYMBAETCA, TO TOUKY MOJBECKH CIEAYET CMECTUTh Ha3zaa Ha 20—30 MM, eciid yMEeHbIIa-
ercsi — Brepeq Ha 20—30 mm.

OnpenenB TOUKY MOABECKU MHJIOTA, HEOOXOJUMO BBISICHUTH MOBEJCHHE JeNbTalllaHa B OOKO-
BOM oTHomeHud. Eciiu B mpoOHOM mosieTe AenbTanjiaH cCaMONPOU3BOIBHO HAKPEHAETCS U U3MEHSET
HaIpaBJIeHUE JBUKEHUS, TO CilelyeT oOpaTuTh BHUMAaHUE HA CHMMETPHIO JeNbTalljiana, T. €. IpoBe-
pPUTH, OJIMHAKOB JIM M3TUO JIaT HA MPABOW U JIEBOH MOJOBUHAX KYIIOJIa, CAMMETPHUIO U TOMEPEUHYIO
OamaHCUPOBKY Kapkaca U Kymnousa. [Ipy ux HapylIeHHsX UCIPaBUTh HEIOCTATKH M €Ile pa3 MpoBe-
PUTH JIeIbTAIUIaH B IPOOHOM TIOJIETE.

KOHCTPYKIUA AEJBTAIIVIAHA

B nanHoil rmaBe** paccmaTpuBaeTcs KOHCTPYKIUS JeNbTalllaHa, COCTOSILIEro U3 CIEIyIOIINX
OCHOBHBIX YacTel: CHJIIOBOTO KapKaca, pyJIeBOW Tparelud, MauThl, HUKHUX TPOCOBBIX PACTSIKEK,
BEpXHUX TPOCOBBIX PACTSIKEK, KyIoJia C jaTamu, mpudbopHoro obopymoBanus (puc. 91). Pekomen-
JaIysIMU, TIPUBEICHHBIMU B JTAHHOU TJIaBe, MOKHO MOJIb30BATHCS MPHU BHIOOPE KOHKPETHBIX AJIEMEH-
TOB KapKaca, y3JI0B, KPETeXHbIX 3JI€MEHTOB, OJHAKO OKOHYATENIbHBIN JOMYCK JeTbTariaHa K roJe-
TaM MOKET OBITh JIaH TOJBKO IOCJIe MPOBEPKU €r0 Ha COOTBETCTBUE «BpeMEeHHBIM TEXHUYECKUM
TpeboBanusM s aenbTamianoBy (BTT/-80). [IpurogHocTs nenpTaniaHa K JISTHON SKCILTyaTariu
ompexensercs «BpeMeHHONW WHCTpyKIMEH O TOPSAKE OMpPENEICHHUS COOTBETCTBUS NEIbTAILIAHOB
«BpemMeHHBIM TEXHHUECKUM TPpeOOBaHUSIM s AenbTaruianoB 1980 r.».



Puc. 91. KoncTpykuus fenpramniaHa:
1 — cunoBoii kapkac; 2 — pyneBas Tpaneuus; 3 — Mau-
Ta; 4 — HIWKHUE PACTSDKKHU; 5 — BEPXHHUE PACTIKKH; 6 —
KYTIOJI € JIaTaMu;, 7 — TpHOOpHOE 000pyAOBaHHE;
8 — GoKOBO¥I y3er; 9 — HeHTpanbHbIi y3emd; /() — Ho-
COBOM y3en1

Cunosoii kapkac. Jlns 6aJok CHUIIOBOTO KapKaca MPUMEHSIOTCS TPYOBI, BHITIOJHEHHBIE U3 BHICO-

KOIPOYHBIX CIUIaBaB ¢ Op He MeHee, yeM y cruiaBa J[16T. Ha nmoBepxHocTH Tpy® HE MOKHO OBITH
BMSTHH, 3a00MH, TPEIINH, INIyOOKHX PHUCOK, CIEA0B KOPPO3UH, HE YCUJIEHHBIX OTBEPCTUH AMAMET-
poM Gonee 6 MM. BHyTpu TpyObl JOKHBI UMETh aHTUKOPPO3UOHHOE MOKPBITUE MIIM CJION CMAa3KHy;
MUHUMaJbHbIE pa3Mepbl OT TOpLa TPyO 10 ocelt 0TBepcTHil — He MeHee 20 MM.

MuHHUMaNbHbIE TUAMETPhI U CeUeHus TpyO:

kuieBas Tpyoa: 40x1,0 wim 35%1,5 mwMm;

6okoBbIe TpyObI: 42x1,0 unu 40x1,5 mm (mpudem TpyOst 40%1,5 MM mpenouTUTENbHER).

MuHuMaIbHbIE TUaMEeTPbl U CEYEHHSI TONIEPEYHOMN TPYOBI:

40%1,5 MM — TIpH JUTHHE TIpoJeTa (Moypa3Max MOMepevyrHbI) 10 2,8 MM;

42x1,5 MM — nipu ayiune niposieta ot 2,8 1o 3,0 m;

45%1,5 MM — TIpH JUTHHE TIposieTa 6omnee 3 M.

Mecra niepeceueHus KIJIEBOW U TIONIEPEYHON TPYO, MOMEpEedHOi U OOKOBBIX HEOOXOAMMO YCH-
JUTh YCTAaHOBKOHM paJuyCHBIX a0 WM MyTeM NPUMEHEHUS COCTUHMTENbHBIX BTYJIOK (Oyxkei) c
MOSICKOM, Ha KOTOPOM BBITIOJTHEHBI TJIOMIAIKA HEe MeHee ueM 15x15 mMm (puc. 92). Jlnuna nmocanod-
HBIX NTOBEPXHOCTEH COEMHUTENBHBIX BTYJIOK (Oy»eii), BBIMOJIHEHHBIX U3 MaTepuala ¢ MPOYHOCTHIO
HE MEHEE OCHOBHOT'O MaTepuaja TpyObl, 10JKHA COCTABIIATh HE MEHee 2,5 muaMeTpa COeqUHIEMbIX
TpyO (B KaXIyI0 CTOPOHY OT CEpelMHbI BTYJIKH); TOJIMHA CTEHKU B CPEIHEM CEUEHUH — HE MEHee
MIOJTy TOPHOW TOJIIIMHBI CTEHKH TPYOBI. JIFopT B MecTe coennHeHHs TPyO HyKHO OCTaBJIATH HE3HAUH-
TEJBbHBIM U 3a30p MEXIY TpyOamu U BTyJKoil — He Oonee 0,2 MM. Ilpu TeneckonuyeckoM coeuHe-
HUH TPYO 3a30p IoJuKeH ObITh He Ooiee 0,5 MM Ha aimuHe 200 MM COTIPSKEHHS.

[Tpu ucnonb30BaHUM CXEMBI JieNbTariaHa 0e3 nonepedHoit 6anku (puc. 93) auaMeTpsl U ceve-
HUs OOKOBBIX OaJIOK ammapata cieayromue: 45%1,5 MM, a MaKCUMaJIbHBIN IIar KPErIeHUs! pacyaiok
1o nepeaHen kpomke 2,5 M. Hago moMHUTB, YTO IIPU yMEHBIIEHUH JUIMHBI HOCOBOMW IITAHTH U KYy-
MOJIBHOCTH YBEIMUYUBAIOTCS YCWINA B TPOCAX pacyajok.
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Puc. 92. CoenuanrensHas BTynKa (0yX) C MOSICKOM

Tabauna xapakTepucTuK TPyO HanboJ1ee paclpoCTPaHEHHbIX JUAMETPOB U3 MaTepHuaJia

J16T
Tpyosn! xosognotrsinyTeie u3 JI16T T'OCT 18475-73
Homycxk Homyck MomeHnt Makc, us- . MomeHT
Pasmep tpy6 | O BHEU TOJIII[UHBI COIIPOT. ru6, Mo- TorommErit HUHEPIUU
Dx 0 (MM) HeMy - CcTeHKU AO nu3rudy MEHT Bec TPYGHI CEeYeHUs
aMeTpy 3 G (xr/m) 4
AD (Mm) (mm) W (em) Myax (xTC) I(cm)
28 x 1,5 + 0,14 0.925 | 35 0,363 1,30
28 x 2 +0,I8 1,23 51,1 0,484 1,72
0,705
30 x | + 0, 29,5 0,260 1,06
30 x 1,5 -0,2 t+ 0,l4 1,06 LL,5 0,383 1,59
30 x 2 +0,I8 WA 59,2 0,501 2,12
32 x| + 0, 0,805 33,8 0,277 1,29
32 x I,5 +0,l4 1,21 51 0,415 1,94
32 x 2 +0,I8 1,6l 67,5 0,537 2,58
3L x| + 0, 0,91 38,2 0,294 1,55
4 x 15 o 1,36 57,2 0,440 2,32
3L x 2 +0,I8 1,82 76,5 0,573 3,10
36 x | + 0, 1,0l L2,L 0,31l 1,82
36 x 1,5 +0,l4 1,53 6L 0,466 2,76
36 x 2 +0,I8 2,03 86,5 0,609 3,66
38 x | +0,l 1,13 47,5 0,329 2,15
38 x I,5 - 0,25 +0,l4 [,LL 60,5 0,494 2,74
38 x 2 +0,I8 2,26 95 0,658 4,30
L0 x | + 0, 1,25 52,5 0,346 2,50
L0 x I,5 t+ 0,l4 1,87 78,5 0,520 3,74
LO x 2 + 0,18 2,5 105 0,680 5,00
L2 x | +0,l 1,38 58 0,363 2,9
L2 x 1,5 + 0,14 2,03 87,5 0,535 L,L6
L2 x 2 + 0,18 2,76 116 0,726 5,80
45 x | + 0, 1,61 67,5 0,390 3,62
L5 x I,5 + 0,14 2,L1 101 0,584 5,42
L5 x 2 + 0,18 3,22 135 0,780 7,24

B KOHCTpYKIMIO CHIIOBOTO KapKaca BXOJAT HOCOBOM, OOKOBBIE U LIEHTPAJIbHBIN y31Ibl. JINCTOBBIE
MaTepuasbl JJIs 3TUX y3J10B BBICOKOKAYECTBEHHBI U IutacTU4Hbl (Hanpumep, 30XI'CA, cr. 45, He-
prkaBerollas cTanb U T. I1.) TOJUIMHON He MeHee 1,5 MM ans craneil u He MeHee 2,0 MM AJis allto-
MUHHUEBBIX CIUIaBOB. TOJIIIMHA CTAJbHBIX JIMCTOBBIX MATEPUAJIOB, U3 KOTOPHIX BBIMOJIHAIOTCS Ha-
KJIaJIKM EHTPAJILHOTO y3J1a TIPU pa3pe3Hoi MomepeurHe, U BUIbYATHIX JIeTaleil OOKOBBIX Yy3JI0B HE
MeHee 2 MM. Heobxo1nMo, 4ToOBI IMPHHA TEPEMBIYKH BOKPYT OTBEPCTUI COCTaBJIsIa HE MEHee T0-
JyTopa AuaMeTpa oTBepcTHs. Ynctora 0oOpabOTKM MOBEPXHOCTEH JeTajeil M y3JI0B HE MeHee 6-ro
KJlacca, MUHUMAaJIbHBIN paanyc nepexoza ceueHus — 1,0 mm.




Hocoeoui y3en, nBe npuMepHbIE CXEMBbI KOTOPOTO MOKa3aHbl Ha puc. 94, ucnonb3yercs 1uisl co-
€IMHEHUs OOKOBBIX M KHJIEBBIX OalloK. B KadecTBe Kpemex HBbIX 3JIEMEHTOB MPUMEHSIOTCS OOJITHI
MO, kpome 0onTa KperuieHUs] TPOCOBBIX PACTSKEK, KOTOpbIe KpensaTcs 6oaramMu MS.

bokoesoti yzen, nBe mpuUMeEpHBIE CXEMbI KOTOPOI'O MOKa3aHbl HAa pUcC. 95, UCMonab3yeTcs A Co-

CANHCHUA Honepequf/'I GaJIKI/I C 6OKOBBIMI/I. B xauecTBe COCAMHUTCIIBHOI'O 3JICMCHTA NPUMCHSAIOTCA
6onTer M8 (1103. 7).
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Puc. 94. IIpumepHas cxemMa HOCOBOTO y3Ja:
/—BepXHsA IUIaCTHHA; 2 — HIDKHSSA IUIACTUHA: 3 — THYTHIE CKOOBI; 4 — OOKO-
BbIe TPYOBI (0ankn); 5 - kuieBas TpyOa (0anka); 6 — ycuineHue (BTyJIKa)

LlenmpanvHolii y3en, 1BE MPUMEPHBIE CXEMbI KOTOPOTO MOKa3aHbI Ha puc. 96, 97, ucnonb3yercs
JUTSI COEIMHEHUST CHJIOBOT'O KapKaca B TOUKE MEPECEUCHHS KWJICBOM U MOTMEPEYHOM OaJIOK C PyJIeBOM
Tpanenuel u MauToil. B kauecTBe COEIMHUTENBHOTO 3JIEMEHTa MPUMEHsI0TC 00aThl M8 (1103. 6).
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Puc. 95. IlpumepHas cxema OOKOBOTO y3Ja: Puc. 96. IlpumepHast cxema HECKIIaAHOTO

LEHTPAIBHOTO y3J1a:

/—=xwuneBass TpyOa; 2—yCuUIeHHE KHJIEBOH
TpyOBI; 3 — momepednHa; 4 — YCHIICHHE
MIOTIEPEYNHBI; 5 — paJAnyCHBIC IIai0BI, 6 —
cTsDKHOM Oont M8; 7 — raiika; § — rHyTas
ckoba;, 9 — KpemexHas CKoOa pyJeBoOM
Tpanenun, /() — OOKOBasi CTOWKa PyJEBOM
Tpanenuu; / / — TpyOa MauThI

1— ©oxoBast Tpy0a; 2 — TONepevnHa;
3, 4— ycunenue (BTyJIKa); S—paalyCcHas
maioa; 6 — miacruHa; 7 — 6oiat M8
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Puc. 97. IlpumepHas cxema CKIaJHOTO EHTPAIBFHOTO y3JIa:
[—xwuneBas TpyOa; 2— ycCHIeHHE KWICBOH TPYyOBI; 3—IIomepednHa; 4—
YCUJICHHE TIONEPEUUHBI, S—paJuyCHbIe MaiObl; 6—CTHKHONH OonT MS8; 7—
raiika; §— ruiactuHa; 9 — rHyTas IIacTHHA;
1 0—rutockue maiobr; / /—rtpyba MauThl; /2— OOKOBasl CTOWMKA PYJIEBOM Tpa-
Ienunu

Pynesas mpaneyus nomxua ObITh BeIMOTHEHA U3 TpyO crmaBoB 16T, JI16M, AMI'-5, AMI -6,
-1 u apyrux, O1M3KUX MO XapakTepucTukaM. Tpamnenusi yueOHO-TPEHUPOBOYHOTO JIebTariaHa Uu3-
rotoBisieTcs u3 6omnee miarkux Tpyo (J16M, AMI'-5, AMI™-6) (puc. 98).



Puc. 98. PyneBas Tpaneuus:
1 — OGoxoBas cToliKa; 2 — py4Ka TpaneuuH; 3 — KPOHIUTEHH KperuieHHs
K LEHTPaJIbHOMY Y31y; 4 —COEAMHHUTENIbHBIE IUIACTHHBL, 5 — CKoba 3a-
JIETIKY HIDKHUX PacTsDKEK; 6—HIDKHUE PACTSDKKa

MuHHMaTBHBIE THAMETPBI U cedeHus TpyO Tpanerwn 28%1,5 umu 25%2,0 mm. [l pyuku pye-
BOW Tpamnenuy MpearnouTUTEIbHBI TPYObl ¢ TomuHON cTteHku 2,0 MM. BricoTa pynieBoii Tpanenun
cocraBiseT He MeHee 1400 mMm, mupuHa He MeHee 1200 MM; MHUHUMAabHBIE pa3MEphbl OT TOPLOB
TpyO /10 OTBEpCTHI HE MEeHee 15 MMm.

Jist cOopku pyseBoil Tparnenun HeoOXOqMMBI:

— coeguHutenbHble IacTuHbl U3 ctaneid 30XI'CA, cr. 45, HepxkaBerolel CTald TOJIIHUHON HE
MeHee 1,5 MM WM aJIOMHHHUEBOrO CIUIaBa TOJNILMHOM He MeHee 2,0 MM; IIMpUHA MEPEMBIYKU
BOKpPYT OTBEPCTUI HE MEHEE OJIHOTO JUAMETPa OTBEPCTHS;

O0JITHI TaMeTPOM 6 MM;
KPOHIITEHH KPEMJIEHUs K LIEHTPalIbHOMY Y311y, OO€CIeunBarOIUi IIapHUPHOE COEAMHEHUE Tpa-
HeIHU K KapKacy ¢ MUHUMYM OJTHOW CTETIEHbIO CBOOO/IbI B INIOCKOCTH KapKaca,

— CKOOBI TS KPETLICHHs HIDKHUX TPOCOBBIX PACTSKEK C CEUCHHEM HE MEHee 25 MM”.

Maura H3roToBISETCS U3 TEX KE MATEPUAIOB C XAapaKTEPUCTUKaMH HE XYK€, YEM y CIUIaBa
J16T. Iuamerpsl u cederus Tpyosl mMadtbl—30x1,0 wmm 25x1,5 mm. Ilpu 3TOM myiMHA MayThI
nowkHa ObITh He MeHee 0,12 oT pa3zmaxa Kpblia JienbTaluiaHa; MUHUMAJbHbBIE pa3Mepbl OT TOPLOB
TpyO 110 oceii oTBepcTHil HE MeHee 15 MM (puc. 99).

HuxHue TpocoBble pacTsKKM M3TOTOBIISIOTCS M3 Tpoca (CTajJbHOro kaHara) 7x7 wim 6x19,
nuameTpoM He MeHee 2,5 M. [Ipu 3ToM OOKOBBIC PACTSIKKH MTPEAMOYTHTEIHHO JIeTIaTh TBOWHBIMU C
HE3aBUCHUMOM 3aJeIKOM KOHLOB. Ha mepelHuX Tpocax HY>KHO MMETh IUIACTHUKOBOE IIOKPBITHE, HE
Melaroiiee KOHTpotto 3aaenku (puc. 100).

Puc. 99. MauTa u BepXHHE TPOCOBBIE PACTSIKKH:
[— TPOCHI pacTsiKeK; 2 — IUIACTHHBI KPEIUICHHSI K CHIIOBOMY
KapKacy; 3—TeHJepbl; 4—3aKOHLOBKA MauThbl; S—MauTa



1 | /\‘m
J g
Puc. 100. Huxuue pacTskku:
1 — TPOCHI IEPEIHAUX PACTIKEK; 2 — TPOCHI OOKOBBIX PACTIKEK; 3—

TPOCHI 3aJHUX PACTSDKEK; 4 — CKo0a KPEIUICHUS PacTsDKEK K Tpare-
uu; 5— OOKOBask CTOWKA Tpamnemuu

Crnenyert 3HaTh, UTO YeM OOJIbIIIE MPOBOJIOK B TPOCE (M3 HEPXKABEIOIIECH CTalu WK C aHTUKOPPO-
3MOHHBIM TOKPBITHEM), TEM OH Msrde u npodnee. Ha KoHIax pacTsokek 00s3aTeNIbHO HAIW4YHE KO-
ymei. [Tpu ucrnob30BaHNM KET00UaThIX KOYIIeH HE00X0AUMO 00eCieunuTh (PUKCAIHIO UX KOHIIOB.
PaboTta TpocoB IoJDKHA TPOUCXOAMTH 1O paauycy 2+3 mm. He mormyckaercst pabora Tpoca Wid 3a-
JICITKA Ha U3JIOM.

3a/1eNIKy TPOCOB HYKHO MPOU3BOJIUTH ITyTEM 00KaTHsI KOHIIOB TPOCOB TPyOOUKaMH B CIICIIHAITb-
HBIX OOKATHBIX WJIM 00XKMMHBIX TMPUCTIOCOOJICHUSX JTHOO0 3aKpy4YHBaHUEM TPYOOUYECK BOKPYT OCH Ha
yroi He menee 360° (puc. 101, 102).

A—"l A-A

Puc. 102. 3anenka TpocoB 3aKpyYMBaHUEM TPYOOUEK

TexHOI0rHuI0 BHIMOIHEHUS 3a/1elKH He00X0AUMO 0TpaboTaTh Ha 00pa3lax U MCHbITaTh UX. Jlomyck
3a7eTIKN K IKCIUIyaTallud JAeTcs B TOM CIIydae, €CIM €€ MPOYHOCTh HE MEHEe IMPOYHOCTH CaMoro
Tpoca. B kauecTBe 3ajieku HEOOXOIMMO UCITIONB30BaTh TPYOKHU U3 IJIACTUYHBIX MaTepHaoB (Melb U
ee CIUIaBbl, HEp)KaBeIoIasi MsrKas CTallb) C BHYTPEHHHM JHAaMETPOM, PaBHBIM JBYM THAMETpaM
Tpoca, ¥ ToiamuHoi creHku He MeHee 0,8+1,0 mm. Kaxxnas 3ajenka 10/KHA COCTOSATh U3 IBYX TPY-
Oouek oOmel amuHOKW He MeHee 40 MM; KOHIIBI TPOCOB JOJDKHBI BBICTYNATh HM3-TIOJ TPYOKH Ha
0,5+1,0 mm. B Tom citydae, ecim KOHIIBI TpOCa CKPBITHI B TPyOKe, TO KOHTPOJIb 33/I€JIKH OCYILECTB-
nsieTcs 1o cmabuHe Tpoca, OCTABICHHOTO MEeXIy TpyOkamu (puc. 103). 3agenka mpou3BOIUTCS IS
KaX/10T0 Tpoca MHAUBUAYyalbHO. Mcrnonb3oBanue oomieil 3anenku s JByX U 0ojiee TPOCOB HEO-
nyctuMo. Henb3s 3amierats TpOCHI, MasiTh MX, WCMOJIB30BATh MPWKHUMHBIC MPHCIIOCOOJICHHS, XO-
MYTHKH, a TaKXKe 00KUMAaTh TPyOOUKH ylapaMu MOJIOTKA.

A b

A+ b - ne merep 40mmM



Puc .103. KoHTponbHas neTist Ha 3a1eKe

BepxHaue TpocoBbIe pacTsHKKH CIAEAYET BBIMOJHITH U3 TpOca AMaMETpoM He MeHee 2,2 mM. [Ipu
3TOM TpeOOBaHUS K TPOCAM M UX 3a/IeTTKaM TaKHe XKe, KaK U JIJIsl HIPKHUX TPOCOBBIX PACTSIKEK.

Ha onnom unmu ABYX BEpXHHUX TpOcax BO3MOKHA YCTaHOBKA MPHUCIOCOOJICHUM ISl UX HaTsDKe-
HUS1, KOTOPBIE TOJKHBI (PUKCUPOBATHCS U UCKIIIOYATh ociabjaeHue TpocoB B nojere. Hexkoropeie Tu-
bl HATSDKHBIX YCTPOMCTB MOKa3aHbl Ha puc. 104.

Puc. 104. HekoTopblie BUIIBI HATSDKHBIX YCTPOUCTB;
a - TeHaep; 6 — MPOBOJIOYHAS 3allIeNIKa: B—3aMOK MaTe()OHHOTO THIa

HatsxkeHne TpoCOBBIX pacTsKeK HE JOJIKHO BbI3bIBATh YPE3MEPHOU fedopmanuu TpyO CUIOBO-
ro kapkaca. Jlomyctum ot pysieBoi Tpaneuuu u3-3a ciaboro HaTsHKEHHS! TPOCOBBIX PACTSKEK HE
6omee 10 MM B palioHe CKOO KpETUICHHS HIKHUX PACTSKEK K PYJICBOM TpareinH,

CoenMHMTEeJIbHEIE U KpellexXHBEe  BJIeMeHTH (Tailku, O0NThI) W3rOTOBISIOTCS
U3 BBICOKONPOYHBIX IutacTHuHbIX MaTepuanoB (30XI'CA, ct. 45, 40XHMA wu 1. n.). CoeauHuTeNb-
HbI€ TUIACTUHBI JIJI1 HUKHUX PACTSDKEK IO TOJIIIMHE JIOJKHBI ObITh HE MeHee 1,8 MM; mupuHa nepe-
MBIYKH BOKPYT OTBEpCTUI HEe MeHee 5 MM. /[ BepXHHUX pacTsHKEK COOTBETCTBEHHO He MeHee 1,5 u 4
MM. MUHUMAIBHO JIOITyCTUMBIN AHaMETp KOHTPOBOYHBIX M BCIIOMOTAaTEIBHBIX OOJITOB Kapkaca, 00J1-
TOB KpeIuleHus Kynoia — MS. Mexy rojgoBkoi 060JiTa 1 €ro CTEpKHEM Helb3sl I0IyCKaTh Pe3KOro
nepexona ceueHus (moapesa). MunumanbHblil paguyc nepexona 0,5 Mm. BonTel HyHO HCIOJIB30-
BaTh 0€3 M3ruOOB, TPEUIMH, CMATHS pe3bObl. BONTHI M3rOTOBIEHHBIE CAMOCTOSTENBLHO, KATUTH 3a-
NpeieHo.

Kynos (puc. 105) usroroBnsercs U3 TKaHU, HEMPOAYBAaeMON BO3yXOM, 3aMETHO HE IOIJIO0-
IIAIOLIEH Biary M He TAHyLIEHcs CUIbHO B JMArOHAJIbHOM HampasieHMH. HeoOxoaumo ucmosb3o-
BaTh JJISl KyINOJa BBICOKOIIPOYHYIO CHHTETHUECKYIO TKaHb, HAllpUMEp KaJlaHIpPUPOBAHHBIN (IIpo-
MYLIEHHbIN MeX/ly TOpsYMMH BaJIKaMH) JJABCaH; JaKpOH;
npope3nHeHHyto TkaHb Tuna 500-b, 500-A; Tkans M134 u T. 1.



Puc. 105. Kymon nenprarmiana:
l—rmosioTHUIIA Kymojia; 2 — OOKOBOM KapMmaH; 3— YCHJICHHE IICHTPaIbHOTO
BBIPE3a I0J] Ma4Ty; OOKOBBIE Y3JIbl; 4— yCHUIIEHHE KOHLIOB JIaTKapMaHOB; 5S— Ja-
ThI; 6— KMUJIEBOM KapMaH; 7 — JaTKapMaH; § — yCUJIeHHE 3aJHel KPOMKH; 9 —
yCWIIEHHE 3aJHeH KPOMKH; 9—YyCHIIeHHe KWJIEBOI'O KapMaHa, HOCOBOTO Y3Ja M
CTBIKa OOKOBOTO KapMaHa C IMOJIOTHHUIIAMH KyIoJIa

[Tpumenenue Tkanu tuna A3T, G0TOHBS U UM MOAOOHBIX TOMYCTUMO TOJBKO JIJIS AENBTAIIaHOB
C YAJIMHEHUEM JI0 5 ¥ KyTNoJIbHOCThIO HE MeHee 1,5°. Pecypc Takux KyrosioB He 0oJiee OAHOTO roja.

OnTtumanbHas yaenbHas macca TkaHe 120—220 /M’ Henonyctumo npumeHeHue mapanior-
HOW TKaHH, TUIACTUKOBOH MJICHKH WM KaKOH-THOO0 ciy4yailHOH TKaHu.

TexHOMorust TKaHbIX MaTEPUAIIOB COCTOUT B TOM, YTO OTAEJIbHBIE HUTU CKPYYMBAIOTCSA U MEpe-
IUIETAIOTCS TOJT MPSAMBIM yrioM. [lepecekaromuecss HUTH CBOOOTHO CKOJB3SIT OTHOCUTENIBHO — JIPYT
JApyra. YBEJIMYEHHE NMPOYHOCTH HA PA3AUP JOCTUTAETCS TEM, YTO, KOTJa HAYMHAETCS pa3pblB, OT-
JIeNIbHbIE HUTKH CIIBUTAIOTCS M YCUJIME paclpeersieTcss He Ha OJHY HHUTh, @ Ha HEeCKOIbKO. Jlrobas
MPOMUTKA MaTepuasia WK MOKPHITUE YMEHBIIAIOT 3TY CIIOCOOHOCTH K JehopMalviy U MPOYHOCTh Ha
pazmup. Ecnu mponuTka HeoOxoauMa JiIsl yMEHBIICHUS BO3IyXOHETPOHHUIIAEMOCTH, TO €€ CIIeyeT
MoA0UPATh TOCTATOYHO 3JACTHYHYIO, COXPAHSIONIYI0 BO3MOKHOCTh CMEIICHUS HUTEH APYT OTHOCHU-
TeNIbHO Apyra, Ha xymomne He JOMKHO ObITh HEYCHUIICHHBIX BBIPE30B, OTBEPCTHH, pa3phIBOB U IOPE30B
TKaHH, PacoJI3a0lMXCs [IBOB, 3aJ1€J0K 3JIEMEHTOB KpeIuleHHs. BbIpesbl moj y3ibl Kapkaca, MecTa
3aJIe]IKM KOHIIOB KQpMaHOB U 3JIEMEHTOB KPEIUICHHUs KyToja K KapKkacy HeoOX0IuMO yCHINBAThH Ha-
KJIafKaMu U3 TKaHu. [IpoyHOCTh MaTepHania yCUIeHU! T0JKHA ObITh HE HHMXKE MPOYHOCTH OCHOBHO-
ro marepuana, a ;s Tkaner Tuma A3T, 60oHBs naxke BbIIIe (WM YCUTICHUS JOJKHBI COCTOSTH HE
MEHEE YeM U3 TPEX CJIOEB TKAHM).

[TpoyHOCTHBIE XapaKTEPUCTUKU MaTepuaia JJisi KapMaHOB JOJDKHBI ObITh HE HUXKE XapaKTepH-
CTUK TKaHH KyIoJia.

[Tnomanb OCHOBHBIX YCUJICHHH (KOHIIOB KHJIEBOTO M OOKOBOTO KapMaHOB, OTBEPCTHH TOT OOKO-
BBIC H LICHTPAITBHBII Y31IbI) ISl BEICOKOMPOYHBIX MATEPHAIIOB COCTABIISET HEe MeHee 1 aM”; Tiomazs
yCcuieHus jJaTkapMaHoB He meHee 0,3 IIMz. Jns tkanei tuna A3T v OOJIOHBS ILIOIIAAh OCHOBHBIX
YCWJICHUH HE MeHee 3 ,Z[Mz, naTkapmMaHoB—He MeHee 0,5 ,Z[Mz.

3anHsAs KpOMKa JOJDKHA OBITh OTUIABIICHA M HAJE)KHO YCWIICHA. Y CUJICHHE 3aJHEil KPOMKHU He
JOJDKHO €€ 3aTATMBaTh, a TAKXKE NMPUBOJIUTH K MOSBICHUIO MOPIIUH U cKiIanok. [Ilupuna ycunenuns
He meHee 15 MM (puc. 106,a). [Ins tkaneit tuna A3T u G0IOHBS yCUICHHE 3aHEH KPOMKH JOHKHO
COCTOATh HE MEHEE YEM M3 TpPEeX CJIOEB TKaHW, BBIPE3aHHOM I10 TWArOHAJIN; IIMPHUHA YCWICHHS HE
menee 30 mm (puc, 106,0).
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Puc. 106. Ycuenne KpoMKH Kymona:



a—JI1 BBICOKONIPOYHBIX MATEpPHaJOB, O—JIsi MaTepUAIOB THIIA
A3T u 60J10HBS

[Tpu packpoe MOJOTHUIL UX CIIEAYET pacroyaraTb TaKUM 00pa3oM, 4TOObI CBECTH K MUHUMYMY
paboTy TKaHM MO AuaroHaiu. Mexay coOoil IMOJIOTHHILA HY’KHO CIIMBAaTh HE MEHEE YeM JBYyMs
mBaMu (puc. 107). OcHoBHOI T cTpoukn—3ur3ar. He pekomeHyercst ycTaHaBIUBaTh LIar CTpoy-
K1 MeHee 4%4 MM. Y CUJIMTENbHBIE 3JIEMEHTHI KYTIOJIa JI0IyCKaeTCsl MPULINBATh IPSIMbIM IBOM. J{71st
MOLIMBA HCMOJIb30BaTh MPOYHbIE HUTKM W3 CHUHTETHYECKHX BOJIOKOH (KalpOHOBBIE, JaBCAHOBBIE,
HeioHoBbIe). KOHIBI HUTOK ciieqyeT (UKCUpOBaTh Ha KymoJje (OIJIaBIIATh, MPOKICHBATH, 3aBS3bI-
BaTh y3JIbl, MPOCTPOUUTH C mepexiiecToM 15— 20 mm).
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Puc.107. CnocoOsI CIIMBaHUS TOJIOTHHUI KyTIOIa

Kynon nomxkeHn ObITh Haie’)KHO 3apUKCUpOBaH Ha Kapkace. HegomycTuMo KpemjieHue ero u jat
MOCPEACTBOM 3aBS3bIBAHUS OTTSKEK KaKMMH-THO0 y3namu. Ha MeTtamnnueckux 3meMeHTax Kpermexa
HEJB3sI JTOMTyCKaTh OCTPBIX KPOMOK M TOAPE3aTh TEKCTUWIIBHBIEC JIeMEHThl. OTBEPCTHUS MO/ KpETekK-
HbIe OOJITHI JOJDKHBI OBITh YCHUJICHBI JIOBepcamMu, [IpoUHOCTHBIE XapaKTEPUCTHUKU OCHOBHBIX CHJIO-
BBIX JIEMEHTOB Kperexka He MeHee 200 Kr Ha pa3pbIB.

JlaTel, ycTaHaBIMBaeMbIe Ha KyIoJie, MOTYT ObITh MPOGUIMPOBAHHBIMU WM HEMPOPUIUPOBAH-
HBIMH, OJTHAKO B JIFOOOM Cily4ae OHM JOJIKHBI 00Ja/laTh T'MOKOCTHIO, TOCTATOYHON MPOYHOCTHIO U
CYILIECTBEHHO HE ehopMHUPOBaTh 3aJaHHBIX MPU packpoe Gopmbl Kymona, He pekomenayercs ycra-
HOBKa W3JIMIIHE JKECTKUX JIaT, TaK KakK JeNIbTalulaH CTAHOBUTCS 3HAYMUTEILHO OOJiee CTPOTHM B
ynpapneHun. [Ipu ycTaHOBKE )KE€CTKHX JaT HEOOXOANMMO MPUMEHSTh CIeIMaIbHble KOHCTPYKTHBHbBIC
MepbI, 00eCNeUnBaIONINe COXPAHEHUE TPOJIOIBFHON yCTOMYMBOCTH JAETbTAINIaHA HA MAJIbIX YTIIax
ataku. Jlyg nat ciemayeT UCKIIOYUTh BO3MOXKHOCTH MPOBOPAYMBAHUSA MX BOKPYT IPOAOIHHON OCH.
Matepuan u cedeHue J1aT JOJKHbI 00eceunBaTh OTCYTCTBUE OCTATOYHBIX AepopMaiuii mocie CHs-
THS MEXaHMYeCKOW HArpy3kd WMIU TOJ ACHCTBHEM TeMmIiepaTypbl. PekoMeHayeMble MaTepuabl:
CTEKJIOBOJIOKHO, CTEKJIOTUIACTUKOBBIE TIPOQIIIH, TNTACTUKOBBIE TPYOKH U T. 1. KpoMKH J1aT He T0IK-
HBI IIPOPE3aTh TKaHb KyNOJa U HUTKH LIBOB.

IIpuGopHoe obGopyaoBanme. [Ipu mosnere Ha nenpramiane Ogarogapsi OaJaHCUPHOMY yIIpaBiie-
HUIO YCTaHABIUBAETCS B3aUMOCBSI3b MEXIY KPBLUIOM JIeTbTalllIaHa U MUJIOTOM, KOTOPBIH 1O MOJI0XKe-
HUIO PYYKH PYJIEBOH Tparenuu, MOBEACHHUIO anmnapaTa ¥ BO3IEHCTBHIO HA0ETAIOMIETO MOTOKA BO3/Y-
Xa Ha OTKPBITHIE YaCTH TeJla YyBCTBYET JenbTamiaH. CieloBaTeNbHO, MPU MUIOTUPOBAHUU B IPO-
CTBIX METEOYCIIOBHAX M OOYYCHHH IMOJETaM MOKHO YCHEITHO MCIOJIh30BATh BU3yallbHBIE U UYBCT-
BEHHBIE CMOCOOBI OIEHKHU MapamMeTpoB TMojeTa (CKOPOCTh, BBICOTY U T. A.). JlenbTammaHepucry
HEO0OXOIUMO HAyYHThCS JIETaTh 0e3 MPHOOPOB B JIFOOBIX YCIIOBUAX. BMecTe ¢ TeM Kak HOBUYKaM, TaK
U OMBITHBIM CIOPTCMEHAM HE CJIEAYeT OTKAa3bIBaThCS OT TaKOro MpocTeifimero mpubdopa, Kak
yKazaTelb HarpasiieHHs BeTpa, OOBIYHO ATO JIeTKas M sSpKast JICHTOYKA U3 TKaHH, MPUKpEIUIsieMas K
MepeHUM HIDKHUM TPOCOBBIM PacTsDKKaM JieNbTarjiaHa B pailoHe HOCOBOTO Y3Ia.

Kpome Toro, npu nepexojnie k 0ojiee MpOJOIKUTENBHBIM M BBICOTHBIM IIOJIETaM, B Ipoliecce
BBITIOJTHEHHSI KOTOPBIX MEHSETCS COCTOSIHHE BO3IYIIHOM CPEbl, a TaKXkKe Ui JOCTH)KEHUS BBICOKUX
CTIIOPTUBHBIX PE3YJILTATOB HCIIONB3YIOTCS HEKOTOPBIE TPHOOPHI.

BbicoToMep MOXHO HCIIOJIB30BaTh MApAIIIOTHBIN, UMEIONIMI Malble pa3Mmepbl U maccy. Ero
yA00HO pacrionarath Ha pykKe, Kak 4achbl.
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Yka3areab ckopocTH mnoruiaBkoBoro tumna (puc. 108) ymobeH B dkc-
IUTyaTaluy, UMeeT Majible TabapuThl U Maccy. Ero MOXHO M3roTOBUTH ca-
MOMY M OTTapuUpoBaTh B IITHUJIb IO CIIUJOMETPY aBTOMOOMWJIS, BBIHOCS U3
30HBI BO3MYIIEHHOTO BO3YIIIHOI'O IMOTOKA.

Bapuomerp — 310 mpuOOp, MOKa3bIBAIOMIMN CKOPOCTh MOJIbEMA WU
cnycka. MOXHO HCNOJIB30BATh BAPUOMETPBI, M3TOTOBJISIEMBIE CEPUIHO,
takue kak BP-10M wmwm uyexocnoBankuii JIVH-1141. K HuM HeoOXoguM
MIPUEMHUK CTATHYECKOrO JABJICHHS M TEPMOM3OJALUS B BUJE MEHOIIACTA
WM TIOPOJIOHA.

K nenpubopromy 0060pyn0BaHUIO OTHOCUTCS ClacaTelbHBIA MapamioT
JeNIbTa-IUIaHEPUCTa, KOTOPBIM Yallle BCEro pacloiaracTcs Ha IOJBECHOU
cucteme nuiora. [lapanmor cpabarsiBaeT 0e€3 OTHENKH MHIOTA OT JIEib-
TaIUlaHa, ¥ Ha HEM CITyCKaeTcs JenbTamiad U nwioT. OaHa U3 Takux cuc-
TEeM IpeACTaBlieHa B )XypHaiie « TexHunka—monoaexu», 1980, Ne 11.

311ech ClelyeT NPeAoCTEPEYb HEKOTOPBIX JENIbTAINIAHEPUCTOB U TOsIC-
HUTb, YTO CIIACATEJIbHBIN NapallioT JEIbTallJIAHEPUCTAa  MOYKHO HCIOJIb-
30BaTh MPHU MOJIETaX, BBHIMOJHIEMBIX Ha JJOCTATOYHO Oosblioi BbicoTe. K
TOMY K€ 3TO CaMO€ KpalHee CpPEeICTBO M HE CTOUT yIIOBAaTh HA €ro HaJU-
yye. TOJIBKO I'paMOTHO CIPOCKTUPOBAHHBIA M IPABUJIBLHO IOCTPOEHHBIN
JeNbTAaIUIaH, XOPOIlee 3HAHWE TEOPUU M IMPAKTUKH IOJIETOB, MPAaBWIbHAS
METOAHMKa OOYy4EHHUs MO MPUHIMITY «OT MPOCTOTO—K CIOKHOMY» MOTYT
rapaHTUPOBaTh OE€30MAaCHOCTD MOJIETOB.

Cnoco0bl MOBbINIEHUSI POYHOCTH OOKOBBIX 0aJIOK CHJI0BOI0 Kap-
kaca. OObIYHO ISl STOM LENM UCHOJIB3YIOT JIBa KOHCTPYKTUBHBIX —pelle-
HUS:  yCTaHOBKY «4yikoB» (puc 109,a) m ycraHoBky Kkpacnul (puc,
109,6).

Opnnako, BpIOMpasl cxeMy JenbTarjiaHa, HEOOXOAMMO MOMHUTH, YTO

BBIIIICYKAa3aHHbIC MEPHI MOBBIIICHUS! TPOYHOCTH OOKOBBIX 0AJIOK BEIYT M K YBEITMUEHUIO UX KECTKO-
CTH, a 3TO B CBOIO O4Yepeab — K YMEHbIIECHHUIO JeMI(PHUPYIOMUX CBOMCTB Kpbula B 1ejoM. [lenbra-
TUTaHBI C U3JIUITHE KECTKUMHU KOHCOJIbHBIMU YacTsIMH OOKOBBIX 0aJIOK 00Jiee CTPOTH B YIIPABICHUN U
OTHOCHUTEIILHO XYK€ BeAyT cebOs B TypOysieHTHOI aTMocdepe. K ToMy e Tpochl KpacmHil, yCTaHOB-
JICHHBIE BIEPEIU OT MEepelHEed KPOMKU Kpblia, TypOyJIH3UPYIOT MOTOK M yXYALIAIOT YCJIOBHS €ro
obtekaHusa. HeckoabKO TUIIOB KOHCTPYKTHBHBIX PEIIEHUH YCTAHOBKU CTOEK KPACIHIl IPUBEICHBI Ha

puc. 110.

Puc. 109. Crioco05! OBHIIIIEHAST IPOIHOCTH OOKOBBIX 0aJIOK:
a — C TIOMOMIBIO «9yJKa» U3 TPYOBI OOJBIIETO AUaMETpa; 6—C
ITOMOIIIBI0 YCTAHOBKH KPACIUI, /—«4dyJI0K»; 2—OOKOBBIE TPY-
Obl, 3 — CTaifKa KpacIHIIbI;
4—pacTsKKa KpacHuIbl
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Puc.110 CriocoObI yCTaHOBKH CTOEK KPACTIHII.
I—monepeunna: 2 — O00KoBast TPy0a; 3—CTOMKH KPACIIHIT
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Puc. 111. CriocoObl CHATHS KOHUEHTPAMN HANPSDKEHHUI Ha KOHLAX «UyJIKa»:
a—C MOMOIIbIO yCHIIeHHs1 OOKOBOH TpyObl; O — ¢ MOMOLIBIO
mpope3el 1Mo KOHLAM «uyikay 1 — GokoBas Tpyba; 2— «uy-
JIOK»; 3— YCHIICHHE «TYJIKa»

«UysKu» B 3TOM OTHOIIICHUH 00Jiee BHITOJHBI, HO U TIPU MX YCTAHOBKE HEOOXOIUMO TIOMHUTD,
9TO B MECTE BBIXO/Ja OOKOBOW OaJIKM M3 «UyJIKa» BO3HUKAET KOHIICHTPAIUS HAMPSDKCHUH, KOTOpas
MOJKET MPHUBECTH K MOJIOMKE 0alKu (OCOOCHHO 3TO OTHOCHTCS K TOHKOCTEHHBIM TpyOam). [lis ycr-
paHeHHs MOA0OHOTO HE0CTAaTKA Ta KOHIAM «UYyJIKay JCNAlT ycuiieHue 0okoBoi Oamku (puc. 111,
a) WIKA CHIDKAIOT )KECTKOCTh KOHIIOB «4YYJIKa» ITyTEM BBIMIOJHEHUS nponuioB (puc. 111,6).
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Puc. 112. Bapuant koHCTpyKLMH (hpUKCaTopa CThIKA:



1— cpemHas Tpy0a; 2 — TpyOa, )KecTKO PUKCUpOBaHHAs OYKOM;
3 — Oyx (BTysKa); 4 — BHHT
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Puc. 113. BapuaHT KOHCTpYKINH (PUKCATOPA CTHIKA:
1 — cpemHas TpyOa; 2 — TpyoOa, xecTKO (HPUKCHpOBaHHAS C OyKOM;
3 — Oyx (BTynKa); 4— 3aKIenKa; 5 — Pe3NHOBOE KOJIBIIO

T PN TTTLPES S

Puc. 114. Bapuant koHCTpyKUuH (hUKcaTopa CThIKA:
1 — cpemHas TpyOa; 2 — TpyoOa, xecTKo (hPUKCHpOoBaHHAS C OyKOM;
3 — Oyx; 4 — ¢ukcaTop Oaii1apOYHOTO THUIIA

CxeMa U KOHCTPYKIHUS IKCIUIYaTAMOHHBIX CTBIKOB. [y Gonee y100HOIO TPaHCIOPTHPO-
BaHUs JebTaIlIaHa TPyObl €ro CHJIOBOIO KapKaca BBINOJHIIOTCS pazbeMHbIMH. OOBIYHO Ha TpyOe
JenaeTcs JABa CThIKa. B 3TOM ciyuae [uiMHa makera TpyO COCTaBIISIET OKOJIO 2 M, YTO SIBISETCS JO-
IIyCTUMBIM JUIsl IEPEBO3KU €r0 B OOLIECTBEHHOM TpaHcnopre. [Ipu oHOM cThIKe AJMHA MaKeTa Mo-
Jy4yaeTcs OKOJIO 2,8 M, YTO BBI3bIBACT 3aTPyIHEHHs MpPHU TpaHCHOPTUpOBaHMH. TpyObl Ha MecTax
9KCIUTyaTallMOHHBIX CTBIKOB COEIMHSIOTCS C IOMOIIBIO HAPYKHBIX WIM BHYTPEHHUX COEAMHUTEIb-
HBIX BTYJIOK (Oy>Keil) WM ¢ moMoIpio moadoopa TpyO Mo MmocajiouHoOMy JUaMeTpy ¢ oOecriedeHueM
3a30pa He 6osee 0,1+0,2 MM B TEIECKOMUYECKOM COCTMHEHHH.

KoncTpykuusi pukcaTopoB cTbiKa. /151 Toro 4roObl BO BpeMs dKCIUTyaTallud HE MOTJIa Ipo-
M30MTH CaMONPOM3BOJIbHASI PACCTBIKOBKA TPYO, MPUMEHSIOTCA CIEAYIONNE KOHCTPYKIMU (UKCATO-
pOB:

- Cc momoIisto BUHTOB (puc. 112);
- ¢ IOMOIIBIO CTepkHs (Tuma 3akienku) (puc. 113);
- ¢ nomotisto pukcaropa Oalimapounoro tuna (puc. 114).

[Tocne cOopku nenbraruiaHa raifku HEOOXOIMMO KOHTPUTH (Mckmouas maiosl ['posepa). s
KOHTPOBKH JIeTKO-
Pa300pPHBIX COSAMHEHUH MPUMEHSIOTCS ITUIMHTHI (pa3BOIHBIC U MPYKUHHBIC) U OynaBku (puc. 115).




Puc. 115. Paznuunsie KpEIEeXHbIE Puc. 116. 3aBUCUMOCTb MOJOXKEHHUS PYUKU PYJIEBOU
SJIEMEHTSHI: Tpanenuy OT THIIA UCTIOJIb3yEMOH TTOIBECHOM CHCTEMBI

a — Pa3BOJIHOM IIUIMHT; O — NPYXUHHBIA ObI-

CTPOCHEMHBIH IITUIMHT; B — OyJiaBKa

CaMOKOHTpsIIMECs TallKu CIIeAyeT MPUMEHATh B HEPa300pHBIX COoeNMHEHHUAX. MHOTrOKpaTHas
cObopka 1 pa30opKa y3JI0B ¢ CAMOKOHTPSIIMMHUCS ralikaMy HE JI0IyCKaeTCsl.

3aBUCUMOCTD TOJIOKEHMS PYJIEBOM Tpaleuuu OT THUIA MCHOJIb3yEMOW MOJBECHOW cucTeMbl. B
3aBUCUMOCTH OT THUIIA UCIOJIb3yEMOU MOABECHON CUCTEMBI MTOJIOKEHUE PYJIEBON Tpareliui OTHOCH-
TEIBHO IJIOCKOCTH Kapkaca (yron
[S1p) OyIeT pa3HBIM, YTO HAJ0 YUYUTHIBATh MPU MOCTPOUKE aenbramiana (puc. 116).

He pexomenaytorcs, Hanpumep, MOJETh B BEPTUKAIBHON MTOABECHON CHUCTEME Ha JIEJIbTAIUIAHE,
MpeIHa3HaYe€HHOM JIsl TOPU30HTAIbHOM CHUCTEMBI, U HA00OPOT.

KIIACCUPUKALNUA JEJBTAIIVIAHOB

CoBpeMeHHbIE JIebTAIUIaHbI 10 CBOUM a3pOIMHAMHUYECKUM XapaKTepUCTUKAM, TapaMeTpaM yc-
TOMYMBOCTH U YIPABISIEMOCTH MOYKHO YCJIOBHO Pa3JIeIUTh HA JIBa TUIA: y4eOHO-TPEHUPOBOYHBIE U
CIIOPTUBHBIE.

OpHako orpoMHOE MHOr00Opa3ue AeIbTaIlUIaHOB IPUBOAUT K TOMY, YTO CYLIECTBYET MHOTI'O all-
1apaToB, KOTOpPbIE 00J1a/1al0T MPOMEKYTOUHBIMH (TIEPEXOIHBIMU) XapaKTEPUCTUKAMU U MOTYT OBITh
OTHECEHBI KaK K OJHOMY, TaK U Apyromy Tuiy. Pa3dupas 1aHHbBII BOIIPOC, MBI OCTAHOBUMCS Ha CXe-
Max, KOTOpBIE Haunboee SIPKO u MIOJIHO OTpaKaroT
BCE MPUCYLINE CBOEMY TUITYy JOCTOMHCTBA U HEIOCTATKH.

Y4eOHO-TPeHHPOBOYHbIE AebTAIVIAHBI. J[aHHBIM TUI annapaToB SBISETCS NMEPEXOAHBIM Me-
Ky Y4eOHBIMU U CIIOPTUBHBIMU. YUUTBIBAs, YTO aNIapaThl JAHHOTO THUIIA IPEJHA3HAYCHBI AJIS Tpe-
HUPOBOK M 00YUEHHUSI CHOPTUBHBIM I10JIETAM CIIOPTCMEHOB, HE MMEIOLIUX €I11e JOCTAaTOYHOTO OIBITA,
HE00X0MMO MOMHHUTh O TPEOOBAHUSX, MPEABABISIEMbIX K YUCOHO-TPEHUPOBOUHBIM JI€IbTAILIIAHAM.
Onu 10KHBI 001aaTh CIEAYIOIUME ITapaMeTpaMu:

- HMMETh XOPOIIYI YCTOMYMBOCTh M OTCYTCTBHE YCHJIMH Ha pYJIEBOW Tpamelyu B HOPMaJIbHOM
peXHMME IUIAaHUPOBAHUS; CAMOCTOSITEIbHO OPUEHTUPOBATHCS NIPOTUB BETPAa MU HE UMETh TEH/EH-
LU K caMONIPOU3BOJIBHOMY KPEHY WJIH pa3BOpOTY;

- B CJydYae MOIaJaHus Ha PEKUMBI MOJIeTa, BEAYIINE K CO3/IaHUIO aBAapUHHON CUTYyalluu, JOJIK-
HBl UMETh TEHJICHIIMIO K CAMOCTOSTEIbHOMY IIEpEX0y Ha HOPMAJIbHBIN PEXHUM IOJIETa;

- TIpU CPaBHUTEIHHO HEOOJBIIOM Bece 00agaTh MOBBIMIEHHOW MpoYHOCTHIO. Ha sTame oOyue-
HUSl HE MCKIIIOUEHA BO3MOXKHOCTb I'pyOBIX MOCAJOK, U MO3TOMY JENbTallJaH JOJKEH BbIIEPKU-
BaTh UX 110 BO3MOKHOCTH 0€3 IT0JIOMOK;

- MMETh MUHMMYM PEryJMpPOBOYHBIX TOYEK M 00eCneunBaTh OJHO3HAYHOCTh €ro COOPKH Jelb-
TaIIaHEPUCTOM JIF000H KBanu(UKanuy;

- MMETh MaJIyl0 CKOPOCTb OTPBIBA U MOCAJIKH.

PaccmarpuBast BblllieyKa3aHHbIE CBOWCTBA Y4€OHO-TPEHHUPOBOYHOTO JENIbTaIsIaHa, HEOOX0IUMO
IIOHUMAaThb, YTO TOJIBKO Ha YCTOMYMBOM ammapare MOXHO 0e30IacHO BbIPa0OTaTh MEPBOHAYAIbHbIC
HaBBIKM MPAaBUIBHOTO yIpaBieHus. Eciu moneTsl nmpeBpamiaiores B 60pb0y ¢ anmaparoM Mo MpuH-
LUITY «KTO KOI'O», TO OHU IPUHECYT MACCy pa3oyapOBaHUN U HEIIPUATHOCTEH.

[TpuBenem cxemy yueOHO-TPEHHPOBOUHOIO JEJIbTAINIaHA M €0 OPUEHTUPOBOYHBIE XapaKTepH-
cTuku (puc. 117):

- mromans S = 13 + 18 M2 (B 3aBUCUMOCTH OT THIIA aliapara u Beca MuiIoTa);
- Macca 18—25 xr;
- yrou npu BepmmHe kapkaca 100—120°;



- KyHnoJbHOCTBH 1—2°;
- ynnuHeHue A = 4+5;
- a’pOJMHAMHUYECKOE KauecTBO 5—S8.

Puc. 117. IlpumepHas cxema y4eOHO-TPEHHPOBOYHOTO JEIbTaIIaHa

XapaKTepUCTUKU ATOTO THIIA ANMapaToB MO3BOJSIOT COBEPUIATH HA HHUX JOCTATOYHO CIIOXKHBIC
MOJIEThI, YBEPEHHO YYBCTBOBATh ce0Os B Bo3ayxe. [lepexon k mapsium mojieraMm B MOTOKax oOTeKa-
HUS Ha HUX Oosiee Oe30maceH U MpocT.

Ha anmapartax naHHOro TuIlia MOKHO YCIIEUIHO y4acTBOBaTh B COpeBHOBaHMsX. Bce Bbicuine
TOCTIDKEHUS 10 JenbTariaHepusMy B 1978—1981 rr. 6butn ycTaHOBIICHBI Ha TOJOOHBIX anmapaTax.

CnopruBHbIe JejbTamianbl. K annmaparaM JaHHOTO THUIA MPEIbSABISIOTCS TPEOOBAHUS BBICO-
KHX JICTHBIX XapaKTepUCTHK. JKeaHrue UCroib30BaTh ASNbTAIUIAH 110 PUMEPY «OOJIBIIOT0» TUIaHe-
pU3Ma JIJ1sl TOJIETOB Ha JajJbHOCTh M IO MapUIPYTy 3aCTaBJseT MOBBIIIATH JIETHOE MAacCTEPCTBO U HC-
KaTh HOBBIC CXEMBI allllapaToB ¢ THOKUM KPBLUIOM.

st ocyuiecTBieHHs MepeNeToB HEOOX0JUMO TOMUMO TOBBIIIEHUS a3POAMHAMUYECKOTO Kade-
CTBa aIllapaToB U YMEHBIICHUS CKOPOCTU CHIDKEHUS YBEIMUUBATh TMANa30H CKOPOCTEH B OOJIBIIYIO
CTOPOHY. MHOTIOYHCIIEHHbIE YCOBEPILEHCTBOBAHMUS MO3BOJMIN PACHIMPUTH BO3MOKHOCTH JENbTa-
TUTAHOB, ¥ X XaPaKTEPUCTUKH TOCTUTIIH CISAYIONINX 3HAUYCHUH:
yroJi pu BepiirHe kapkaca 10 140°;

YUTMHEHUE 710 §;
KynoJibHOCTh 0°;
a’pOJMHAMUYECKOE KauecTBO 710 12.

Ha anmaparax naHHOro Tuma mpUMEHSIETCS MHOTO TEXHHYECKUX PELICHHH, HampaBiICHHBIX HE
TOJIbKO Ha TOBBIIICHHE KaueCTBa, HO M HA COXPAHEHUE MPUEMIIEMBIX XapaKTEPUCTHK 110 yCTOHYUBO-
CTH ¥ ynpaBisgemocTtu (puc. 118).

Puc. 118. TIpumepHas cxema CHOPTHUBHOTO JIEbTalJIaHa

B nHacrosimuii MOMEHT peleHHeM MEXIYyHapOAHON KOMHCCHHU IO CBEPXJETKOMY IOJIETY HpHU
®AU yrBepkeHa KiacCUpUKalUs CBEPXJErKuX OalaHCHUPHBIX IUIaHEpOB (AenbraruiaHoB). OHa
BKJIIOYAET B ce0s /1Ba Kjlacca annaparos:

1-# kmacc: anmapaTsl ¢ THOKUM KPBIJIOM, a3pOJAWHAMHYECKAs IOBEPXHOCTh KOTOPBIX POpPMHPY-
eTcs 3a cueT Haberarollero NoToka, a yrpasjieHue OaraHCUPHOE;

2-i1 KJIacC: amnmaparhbl, UMEIOIUE a’POJAUHAMUUYECKOE YIIPABICHHE WU COBMELIAIOIUE OalaH-
CHUpPHOE YIIpaBJICHHE C adpoanHaMudeckuM (puc. 119).



Puc. 119. Jlenprannan 2-
ro kiacca ¢upmbl «MaHTa»
(Fledge-2)

HAT'PY3KH, JEMCTBYIOIIUE HA JIEJBTAILIAH B
IHOJIETE. HPOYHOCTD AEJIBTAIIVTAHA

[TpodHOCTBIO NeNbTaruiaHa Ha3bIBAETCSI €T0 CIIOCOOHOCTh BOCIPUHUMATH HArpy3ku 0e3 paspy-
IICHUH ¥ HeoOpaTUMBIX Aedopmanuii. Harpy3ku onpenenstoTcss HeOOXOIMMBIM 3a1acoM MPOYHOCTH
Y YCJIOBHUSIMHU SKCIUTyaTalluu JieibTamiana. JlegopMannun KOHCTPYKIMH JeNbTarjiaHa, BOSHUKAIOIINE
BCJIC/ICTBHE JIEHCTBHS 3TUX HATPY30K, JOJDKHBI OBITH YIPYTUMH, T. €. UCUE3aTh IMOCJC CHITHUS Ha-
TPY3KH.

JKecTKOCThIO KOHCTPYKIIMU JIENIbTaIuIaHa HA3bIBACTCS €€ CIHOCOOHOCTh MPOTHBOCTOATH Je(op-
ManusaMm 1mog HeﬁCTBHCM 3aJaHHBIX HAarpy3ok.

st Toro 4to0bI TpeOOBaHMS MPOYHOCTH U KECTKOCTHU JCTbTallJIaHa ObLIM BBITIOJHEHBI, HEOO-
XOJIUMO TIPABWJILHO PACCUUTATh U IMMOCTPOUTH JCIbTAIUIAH U 00ECIICYUTh €ro MPaBUIHHYO IKCILTya-
TaIMIo, T. €. CO3/aTh TAKHE TIOJCTHBIC M HA3EMHBIC YCIOBHUS, B KOTOPBIX MPOYHOCTh JTAHHOTO JICJb-
TaruIaHa COOTBETCTBOBANIA OBl Harpy3KaM, IEHCTBYIOLINM Ha HETO.

IMeperpy3ka. Bce cuibl, neiicTByIONIME HA NENbTAIIaH B MOJIETE, HENMPEPHIBHO MEHsOTCS. Tak,
CHIJIBI, HeﬁCTByIOIHHe B YCTAaHOBHUBLICMCH HpﬂMOJ’IHHGfIHOM IJIaHUPOBAHUH, MOTYT CMCHUTLCA CUJIa-
MU, BO3HHUKAIOIIUMH TIPH MEPEX0JIe B CIHPab, BBIXOJC M3 MUKUPOBAHUS, MOJIETE B TYpOYJICHTHOMN
aTMocdepe. IT0 U3MEHEHHE CHJI, IEHCTBYIONIMX HA JENbTAIUIaH, OLIEHUBACTCS MEPETpy3KOH, T. €.
BEJIMYMHOM, IMOKA3bIBAIOIIEH, BO CKOJILKO pa3 BO3HUKIIAS MMOJXBEMHAS CHJIa OOJIbINE CHIIBI TSKECTH
(Beca):

Tak Kak ¥ = G - cos®, a yron O main, 1o ¥ = G.

Harpy3KH Ha ACJIbTaIllIaH, JOIMYCTUMBIC B OKCIUTyaTalluU, OOJIKHBI 6BITI> TaKHMMHU, I-ITO6I>I BCE
AJIEMEHTHI KOHCTPYKIMH JebTariaHa padoTainu B mpeneiax ynpyrou aegopmanuu. Jedopmanumu,
IIPEILIECTBYIOIINE pa3pyLICHUIO, pa3eisatoTcs Ha ABa Bujaa. CHaydana pU Harpy3kax, CpaBHUTEIb-
HO JTaJIeKuX OT T€X, KOTOPbIE Pa3pylIaloT JeibTalljlaH, KOHCTPYKIUS AehopMupyeTcsl TaKUM o0pa-



30M, YTO TOCJIE CHATHS HArPy3KH BO3BPAIIAETCS B UCXOAHOE TIOJIOKEHUE. DT NehopManuu SBIISIOT-
cs ynpyrumu. JlanpHeliee yBelIMueHUE Harpy30K CBA3aHO C BOZMOXKHOCTBIO TOSIBJICHUS TaK Ha3bl-
BaeMBbIX TUIACTUYECKUX WM OCTATOYHBIX nedopmanmii. [Ipu Takux mnedopmanmsix mociae CHATUS Ha-
IPY3KH 3JIEMEHThI KOHCTPYKIIMK HE BO3BPAIIAIOTCS K UCXOJHOMY COCTOSIHUIO U, YTO HE MEHEEe Ba-
HO, MMPOYHOCTh KOHCTPYKIMHU MPU STOM YMEHBIIAETCS MO OTHOIIECHUIO K ucxoAHou. MTak, ycTraHoB-
JICHO, YTO MPU YBEJIMYEHUU HArpy3KH Ha JeNbTalllaH CHayala HacTyMaeT mpenei ynpyrux naedop-
Manuid. OH XapakTepu3yeTcs IPeAeIbHO I0IyCTUMOM IKCITyaTallMOHHON NEPETPY3KOH M yypyqy.= (+4;
—2). Jlanee npu pocTe HArpy3KH MOSIBISIOTCS. OCTATOYHBIE AeOpPMAIUH, POCT KOTOPHIX MPUBOANT B
KOHIIE KOHIIOB K pa3pylIEHUI0 KOHCTPYKIHMU. DTOT Mpeesl Harpy30K XapaKTepu3yeTcs pa3pyllaro-

weit meperpyskoit 71y . CooTHomIeHNe paspylIAOIIEd M TPEAETBLHO TOMYCTHMON MEPETPY30K Xa-

paKkTepu3yeT 3amac MpOYHOCTH KOHCTPYKIMH JAeJbTalllaHa, KOTOPBI YMCICHHO BBIPAYKAeTCs depe3
K03 QHIHEeHT 6€30MacHOCTH f, PaBHBIH

p
et

p
n Ymax

Benmrunna ko3 duimenta 6e30nacHOCTH JEKUT B penenax f = 1,5 + 2.
[leperpyska, CBA3aHHas C TypOyJIeHTHOCTbI aTMocdepsl Ilpu noinere
ACJIbTallJlaHa BCCr/ia BO3MOKHA BCTpCYa C BOCXOAAIMUMHA UM HUCXOAAIIHUMU TOTOKAMMU. I[OHYCTI/IM,

4TO JACJIbTallJIaH, ABUIasCh C YIJIOM aTraku Ol, BCTPEYACT BOCXO,Z[HH_II/II\/JI IOTOK BO34YyXa. CKOpOCTB
BCTPCYHOI'O IMOTOKA BO3ayXa VCKJIa,Z[BIBaeTCH CO CKOPOCTBIO BOCXOAAIICTO ITOTOKA VV, " B pC3yJibTa-

Te Haberaroii MOTOK V MOIXOIUT K JAeTbTariany moj OOJBIINM YIJIOM aTaku OL+Adl (puc. 120).
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Puc. 120. 3meHeHue yria aTaky nNpy BXOJE AeIbTalljlaHa B BOCXOASILUN TOTOK

[Tpu yBenuueHuu yria aTak MoabeMHasi cuiia Bo3pacTaeT (Ygocx>Y) M COOTBETCTBEHHO YBEIIU-
YHBaeTCs MeperpysKa
Yeoon

__ 1aino
n, =40 %1

AHAJIOTMYHO MPU NOMAJaHUM JIeNIbTAIlJIaHA B HUCXOASIINI MOTOK BO3/yXa Yrojl aTaku yMEHb-
maeTcs U neperpyska 7y < 1. IloaroMy npu mosjere B HECIOKOWHON aTMocdepe He clenyeT JoImyc-
KaTb MaHEBPOB, CO3JAIOIINX OOJNbIINE NEPEerpy3kH, Tak Kak COBMECTHO C MEperpy3kaMu, BbI3bIBae-
MBIMU TYpOYJIEHTHOCTBIO aTMOC(EPBI, CyMMapHbI€ MEPErpy3Ku MOTYT JTOCTUTAaTh 3HAYUTENIBHBIX Be-
JIUYHH.

[Teperpyska nenbTaruiaHa MmpHu BXOZE B BEPTUKAIbHBINA MOTOK BO3AyXa OyZeT TeM Ooublie, 4yeM
00JbIlIe CKOPOCTH TMOJETa, TaK Kak
W3MEHEHUE BEPTUKAIBHOM CKOPOCTH
[0 IIMPUHE BOCXOSIIET0 TOTOKA
MPOUCXOAUT HE Cpa3y, a MOCTEINEH-
[ 4 HO (puc. 121), wm penpramias,
UMEIONUN OOJBIIYI0 CKOPOCTh, OY-
JeT ObICTpee BXOOUTh B BOCXOJf-

Puc. 121. M3meHeHne BEpTUKATBLHOM CKOPOCTH IO IITUPUHE BOC-
XOJISALIETO TTOTOKA



UK TTOTOK M MOJyd4aTh OoJibliee MPUpAIIeHNEe BEPTUKAIBHON COCTaBIsIOmEH W 1 COOTBETCTBEHHO
Oompiyto meperpy3ky. [lpu momaganuu AenpramiaHa B HUCXOAAIIANA MTOTOK HAa OOJIBIIION CKOPOCTH
YIJIbI aTaK¥ YMEHBIAIOTCS 10 TaKUX MAaJIbIX 3HAYSHHH, MPU KOTOPHIX MOXKET BO3HHUKHYTH (hraTTep
HecyIliel MoBepXHOCTH. BXoj jgenbramiaHa B BOCXOJSANIMNA MOTOK HA MaJIoM CKOPOCTH (OOJBIINX

yrjlax aTakv) MOKET MPUBECTH K TOMY, UTO YIOJl aTaKd BO3PACTET 0 TaKUX 3HAYEHUH, 4TO Ol CTAHET

Ooub1e Olgp, U TPOM3OMAET CPBIB IOTOKA, BCIEACTBHE YEr0 JeJIbTallJIaH MOXKET cBannThcsa Ha kpbLio
U BoiTH B mronop. CrnenoBaTenbHO, MOJNET B TypOyJIeHTHOU aTMochepe JOHKEH IPOXOIUTh Ha CKO-
POCTH, paBHOYAJIEHHOW OT MMUHUMAJIBHOW U MaKCUMAJIbHOM, T. €. IPUOJU3UTEILHO HA HaUBBITOJI-
HEWILEN CKOPOCTH.

Yeunus, IeiCcTByOIME Ha KOHCTPYKIUIO eibTamiada. KoHCTpyKius nenbraniaHa COCTOUT U3
KECTKOTO Kapkaca (KHujieBasi, mornepeyHasi, e O0KOBbIe OaJIki), TPOCOBBIX PACTSHKEK U KYTIOJA.

ITox BO3AEHCTBHEM BO3AYIIHOW HArpy3ku P KynoJs JeipTaluiaHa IPUHUMAET OIPEIEICHHYIO
¢dopmy. JlonmycTum, YTO KyHoJa B KaKJOM ceueHuH a—a (puc. 122) npencrapiser coOoi 1yry oKpyx-

a2a

Puc. 122. Harpy3ku, AelicTBYIOLIME HA KOHCTPYKLHUIO J€bTallJIaHa:

1 — packpoii kynona nenbTamiaHa; 2 — KapKac JejibTa- Puc. 123. Ceuenue kpbuia fejbTallaHA W Har
I1aHa JICUCTBYIOIINE B CEUCHHU: d — NPU Mal
MOJBHOCTH;, 6 — IPH OOJBIION KyMOJIBHOC"

HOCTH.
Crpena nporuba Kymona f ¥ KpUBH3HA TyTU 3aBUCAT OT OTHOCUTEIBHOW Pa3sHOCTU MEXIY UIH-
HOM KyTIOJIa B CEUCHUU ad—a [ ¥ pacCTOSHUEM MEXy OaJlkaMu B TOM ke ceueHuu b (puc. 123,a):
Al [-b
—= =
b b

Al
4yeM 0OoJIbIlle OTHOCUTEIbHAS Pa3HOCTh > TeM Oonbliie cTpena nporuda u kpususHa (puc. 123,0).

Bennuuna Al onpenensiercst KynoJIbHOCTBIO AenbTaniana (Al = L - siny).

VYeunus oT KyIojla BOCOPUHUMAIOTCS KUJIEBOM M OOKOBBIMU OajkaMH B BUJE paclpeleeHHON
Harpy3ku ¢ (puc. 123), HampaBJIeHHOH O KacaTeabHOW K MOBEPXHOCTH KyImoisia. BepTukanpHble co-
CTaBJISIOIINE HAarpy3Ku g ypaBHOBEIIEHbI cuol TshkecTd G. OueBUAHO, YTO BEJMYMHA pacIpene-
JICHHOW HArpy3KH ¢ OMPEICIIICTCS CTPEJION Mporuda Kymoja f, 4eM OoJible cTpesa mporuda (MeHb-
11e paanyc KpUBU3HBI), TEM MEHbIIE Harpy3ka g (puc.123,a).

BokxoBasa ©Oajka (0e3 ayTpurrepoB) sIBJISETCS OJHUM M3 Haubosiee HarpyKEHHBIX JIEMEH-
TOB KOHCTPYKLHMH JeNbTauiana. PaccMoTpuM ycumnms, IeUCTBYIOIIUE B HEH.

U3 rpaduka 2 (puc. 124) BugHO, 4TO HAUOOIBIIUA U3THOAIONTNI MOMEHT JACHCTBYET B OOKOBOM
0aJKe B MECTe CThIKA C MOTEPEUHON, TOATOMY HE00X0AUMO, YTOOBI B TaHHOM CeueHHH OOKoBas Oaj-
Ka UMeJla yCWIEHUE B BUJIE BTYJIKM WIH JONOIHUTENBHOMN TPyOBI.
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Puc. 124. Pacnipenenenre Harpy3ku 1 U3ruoarominii MoMeHT B OOKOBOM Oalike:
1 — pacnpenenenue Harpy3Ku OT KyItoJia o OOKOBO# OaJke;
2 — 3Mmropa U3rudaroIero MOMEHTa B 0OKOBO# OaJike OT Harpy3Ku

[lonepeuHasa OaJsika (Kak NpaBUiIO, CaMblil HATPYKEHHBIN TEMEHT KapKaca) BOCIPUHUMA-
€T JI0CTaTOuHO OonbInoe ycwime cxatus F (puc. 125). OdueBuaHO, 4TO CHKUMaromas cuia F yBenu-
YHBACTCS C YBEIIMYCHUEM HArpy3ku O = Xg, KOTOpast 0COOEHHO CHIJIBHO YBEITMUUBACTCS MPH YMEHbB-
IIEHUU KYTIOJIBHOCTH, U C YMEHBILIEHHEM YyIJIa ) (YMEHBIIEHUEM BBICOTHI TPAIIECLIUN).

Yo

Puc. 125. K onpeznenenuto cuiiel, AeHCTBYIOLIEH Ha MONEPEUHYIO Oaky:
F — cuna, neiictByromias Ha nonepeyHyto 6anky; 7 — cuia HaTshKeHHs: OOKOBBIX PAaCTSDKEK;
Q — cuuta, aeiicTByroIIast OT OOKOBO# Oayiku

BoxoBEIe TpyOBl Tpaneuuu MEPENAOT YCUIUSA OT HUKHUX TPOCOB HA LIEHTPAIbHBIM y3€ll
(cuna cxxarus F') (puc. 126).

Pyuka Tpamneumuy pabotaer Ha pacTsikeHue (cuna 1) (cM. puc. 126).

Puc. 126. K onpenesneHuto cuil, IeHCTBYIOMIUX HA TPYOBI TPAIICIIHUU:
T — cuua, mpuiIokeHHasi K O0OKOBOM TpyOe OT HUKHHUX TPOCOB;
T'— cuna pacTsbKkeHus, IUCTBYIONIAs Ha PYyUYKY Tpareuu:

F'— cuna, neiicTByromasi Ha O0OKOBBIE TPYOBI Tpanenuu



® e e e e pepEIACT YCUIUE OT BEPXHUX TPOCOB Ha LIEHTPAJIBbHBIN y3€l (HalpuMep, Ipy JeHCTBUU
BeTpa Ha 3emuie (puc. 127) nnu npu HeyJauHOM MOCaIKe).

[ P
P4

Puc. 127. Yeunus, nedCTBYIOIIKE HA A€TIbTaIllIaH IPU BETPE HA 3EMJIE

[Toriepeunast Ganka, OOKOBbIe TPyOBbI Tpamenuu, TpyOa MayThl BOCHPUHUMAIOT COKUMAIOIINE
ycuiusi. DJIEMEHThl KOHCTPYKIUH, MOJBEP/KEHHBIC CKATHIO, COXPAHSIOT CBOIO HECYIIYIO CIOCO0-
HOCTb (YCTOMYMBOCTB) 10 HEKOTOPOIN KPUTUYECKOM CHJIBI, OTIPEAEIAEMON U3 YpaBHEHUS

2
n°E-J

F,,=—
H.IZ

e

rne [ — nnuHa TpyObl; ( — K03 HUIIUEHT, 3aBUCSIIUI OT cl1ocoba 3aKkperieHus TpyObl (IPUHUMAEM [
= 1); E - J — %ecTKOCTb TpyObI; £ — MOJIyIb yIPYTOCTH (JUIsl JOpaneBbix Tpy6 E=7200 kr/mm?); J
— MOMEHT MHEPIUH CeveHus (11st TpyObl IMaMeTpoM D ¥ TOJIIMHOM CTEHKH O

J=C.D%8).
8

boxoBast 6anka (6e3 ayTpurrepoB) B OCHOBHOM paloTaeT, Ha u3rud. MakcumalbHbI U3rudaro-
IIMA MOMEHT 3aBHCHUT OT MHOTUX (DAaKTOPOB: KYNOJIBHOCTH, yAJUHEHUs, KOHCTPYKTHBHBIX 0COOEH-
HOCTEH U T. [I.

®opmyna My, = W - 0, onpenenseT Hecyyro cnocoOHOCTL TPYOBI Ha U3TUO, TIE Oy — NPEAE
T
NPOYHOCTH TP PACTSHKEHHUH; JJ/ — MOMEHT CONIPOTHBICHUS H3ru0y (1t Tpyo W = 3 .D*.8 ).

MHorue KOHCTpYKIUH AEIbTAIJIAHOB MIPELyCMAaTPUBAIOT pa30opKy A0 pa3MepoB, yIOOHBIX IS
TpaHcnopTupoBkH. CoenuHeHHne pa30opHBIX TpyO Kapkaca JOJDKHO MMETh HNPOYHOCTh HE MEHee
IIPOYHOCTHU TPYyO, HAIPUMEp, COEAMHEHNE TPYO MPU MOMOIIM BHYTPEHHUX BTYJIOK (pHc. 128).
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Puc. 128. Coennnenne TpyO Kapkaca Ipy IIOMOIIH BHYTPEHHUX BTYJIOK
JlmMHa BTYJIKH TOJDKHA OBITH HE MEHEE MATH AUAMETPOB TPYObI, MaTepHal BTYJIKH TOT K€, 4TO U
TpyOBbl. UTOOBI TPOYHOCTH COSAUHEHHUS OblJIa HE MEHEEe MPOYHOCTH TPYOBI, HEOOXOIUMO COOTIOAATh
yCJIOBHE:

o D*s
AT (D=28)

OI[HaKO MPAKTUYCCKU CJIICAYCT BBIINMOJIHATL BTYJIKY CO CTEHKOH HECKOJILKO OOJbIICH TOJIIHUHBI
BCJICACTBHUEC MMOTPEIMHOCTHU TEXHOJIIOTHUHN U3TOTOBJICHUA.



METEOPOJIOI'UA

Opranuzanust 1 6e30MacHOCTh MOJIETOB Ha JIeJIbTallIaHaX B 3HAUYUTEIBHONW Mepe 3aBHCAT OT Me-
TEOPOJIOTMUECKUX ycIoBUN. ['0TOBsICH K MoeTaM, CHOPTCMEH JTOJKEH TIATEIbHO MU3YUYUTh COCTOS-
HUE MOTo/1bl B paiioHe nojetoB. Hamo xoporo pa3duparscs B GU3NUECKOM CYIIHOCTH aTMOC(HEPHBIX
IIPOLIECCOB, CO3AAIONIUX PA3JIMYHbIE METEOPOJIOIMUECKUE YCIIOBHS, U 3HaTh, KAKHE yCIOBHs OJaro-
NPUATCTBYIOT TIOJIETaM Ha JieNbTariaHax.

[Ton MeTeoposIOrn4ecKUMHU yCIOBUSIMU MTOIpa3yMeBaeTCsl PU3NUECKOE COCTOSTHUE aTMOC(epH B
HEKOTOPBIi MOMEHT WJIM MPOMEXYTOK BpeMeHU. DU3HUECKOe COCTOSTHUE aTMOC(Ephl ONpeIeIsIeTcs
PSZIOM OCHOBHBIX METEOPOJIOTUYECKUX 3JIEMEHTOB — TEMIIEPATypOM, BIaXXHOCTbIO, JaBIEHUEM BO3-
Iyxa, BETPOM, OCaJKaMH, BUIUMOCThIO, OOMa4HOCTBIO U T. 1. HU3Kas 061a4HOCTb, TyMaHbl, OPHI-
BUCTBIN BETEP YCIOXHSAIOT, & B PAJE ClydyaeB UCKIIOYaOT BO3MOXKHOCTb I10JIETa Ha JeIbTaIlIaHe.
WuTeHcuBHas TypOyJIEeHTHOCTb, CHIIBHOE OOJIEICHEHNE CO3JAl0T OOJIBIINE TPYAHOCTH B MHJIOTHPO-
BaHUM U YTPOXKatOT O€30aCHOCTH MOJIETOB.

Crpoenne atmocdepsl 1 pakTopbl, onpeaesIONAe NOroay. 3eMHON LIap OKPYKEH BO3TYIII-
HOM 0007109KOM — aTMOC(hEepoii, KOTopasi BpalaeTcss BMecTe ¢ HuM. Ddu3nueckue cBoicTBa atMocde-
pBl — €€ TemIepaTypa, BIarocoAep:kaHue, CKOPOCTh JIBUKEHUS MEHSIOTCA U 110 TOPU3OHTAIM U I10
BEPTUKAJIN; OCOOEHHO PE3KO OHU U3MEHSIOTCS C BHICOTOM.

B BepTHKanbHOM HampaBiIeHUH aTMOc(hepa COCTOUT M3 HECKOJIBKUX MOUYTH CPEpUIECKUX CIIOEB,
KaX/IbIil M3 KOTOPBIX MMEET creln(puIecKoe pacupeesieHue TeMIEepaTypsl U Ipyrux (U3NYECKUX
XapaKTepUCTUK. B HIDKHEM cioe — Tpomochepe, NPOCTUPAIOLICICS B YMEPEHHBIX IIUPOTaX 10
BbICOTHI 9—11 KM, cocpenoToueno okoso 80% aTrMocdepHOro Bo3ayxa.

N3-3a ToOrO, 4TO B Tpomocdepe COACPKHUTCS MOYTH BECh aTMOC(EPHBIH BOASHON map, 31ech
IPOUCXOIUT 0Opa3zoBaHME OOJAKOB M BBIMAJEHHE M3 HUX OcagkoB. OTMETHM, 4TO atMocpepHbIe
MIPOIIeCChI B Tporiocdepe SBISFOTCS TTIaBHOW MPUIMHON W3MEHEHHS TTOTOIBI.

[TockonbKy MOJIETHI 1eNbTAIUIAHOB IIPOUCXOAAT B Tponocdepe, Mbl HUXe Oy/ieM B OCHOBHOM Ka-
caThbCsl XapaKTEPUCTUK UMEHHO ATOro cjosl. EMMHCTBEHHBIM MCTOYHUKOM DHEPIHM IS BCEX aTMO-
cepHbIX PU3NYECKUX MPOLIECCOB SABIIETCS U3TydeHue (paauanus) coinHua. Ho Haubonpuyto yactb
TEIUIOBOM AHEPrUM aTMocdepa NoydaeT He HEMOCPEACTBEHHO OT COJIHIIA, a OT 3€MJIM, HarpeBaeMoun
COJHEYHbIMU Jy4yamH. [lepenada Temna oT 3eMiIM K aTMoc(epe MPOUCXOAUT TaKkKe ¢ MOMOIIbIO aT-
MochepHO# TypOyJIEHTHOCTH WJIM BUXPEBBIX JIBIKCHUN U KOHBEKIIHH, T. €. TIOAbeMa TEIUIBIX YacTHUI]
BO3/yXa MOJI IEUCTBUEM apXUMEIOBON CHJIBI.

ATMoc(epa HaX0IUTCS B HEMPEPHIBHOM JBMKEHUH. HemocpeacTBeHHOM NPUYMHON €ro CITyKUT
HEPaBHOMEPHOCTb B TOPU30HTAJILHOM paclipe/ielIeHuH AaBJICHHs], BbI3bIBa€Masi B CBOIO OUepe/Ib Tep-
MHUYECKOH (TeMnepaTypHOi) HEOJAHOPOIHOCTHIO aTMochepbl. OCHOBHOM CHIION, 3acTaBIIsoNIeH Jac-
THUIIBI BO3/1yXa NEPEMEIAThCsl, ABIISIOTCS CHUIIbl 0apHUECKOro rpaJiueHTa, T. €. Iepenasia AaBJIeHHs Ha
€IMHUILY PACCTOSHUS 10 ropu3oHTanu. Yem oHa Oosblie, TeM cuiibHee Betep. [loa aelicTBuem cui
0apuuecKkoro rpajgueHra BO3AyX JOJDKEH IepeTeKaTh M3 00JacTH MOBBIIIEHHOI'O JABJIEHUS B 00-
JacTh, rje naBieHue MeHblne. OHako B aTMOc(epe Ha YacTHUIBl BO3/yXa BIHUSIOT €€ M OTKIIO-
HsIoIas cuia BpameHus 3emuu (cuia Kopuonuca), ieHTpoOekHas cuila M, HaKOHEIl, CHJla TPEHUsI.
Ilon BIMsIHMEM HEOIHOPOAHOTO MPOrpeBa MOBEPXHOCTU 3E€MIIM, PACTIPEAEIEHUS CYyIIM U MOPs, TOp-
HBIX LIENeH U T. A. BO3HUKAET CI0XKHas cUcTeMa OOIIel LHUPKYJISALUU aTMOC(EpBI, 0 KOTOPOH Mo-
HUMAETCsl COBOKYIHOCTh KPYITHOMACIITAOHBIX BO3AYIIHBIX TEYCHUN HAJ 3€MHBIM LIApOM. DJIEeMEH-
TaMH OOILEeH IUPKYJALUU, C BOSHUKHOBEHHEM, 3BOJIOLMEH U IEPEMENICHHUEM KOTOPBIX CBSI3aHbI
HanboJiee CyIIeCTBEHHbIE U3MEHEHHUS TIOTOIbI, SBISIOTCS aTMOC(hepHbIe (PPOHTHI, IIUKIOHBI U aHTHU-
LUKJIOHBI, K OMCAHUIO KOTOPBIX MBI IIEPEXOIUM.

Bo3aymiabie TeueHus, SBISIOMIMECS 3JIEMEHTaMHU OO0IIEeH IUPKYJIALUU aTMOC(Ephl, COCTOAT U3
OJHOPOIHBIX IO YCJIOBUSAM IOTO/bI Macc BO3Ayxa. |'Opu3oHTanbHbIE pa3Mepbl TAKMX BO3LYILIHBIX
Macc U3MEPSIOTCS ThICAYaMH KHJIOMETPOB, BEPTHKAIbHbIE — KMUJIOMETpaMu. bonblyio yacTh CBOMX
CBOMWCTB — CTENIEHb HAIPETOCTH, BIAroCoAEp:KaHue, 3aMbUICHHOCTh U T. JI. — BO3AYIIHBIE MAacChl PH-
00peTaroT OT MOACTUIIAIONIECH TOBEPXHOCTH, T. €. Y4aCTKa 3eMJIM, HaJl KOTOPHIM OHU HaXOJAATCS JJIH-
TenbHOE Bpems. llepeaBurasicb B Apyrue pailoHbl, OHH BbI3BIBAIOT TaM M3MEHEHUS TEMIEpPaTypBHl,
BETpa, 00JIAYHOCTH, T. €. U3BMEHEHHE TIOTOIbI.



B npenenax omHON M TOW e BO3LYIIHONW MacChl METCOPOJIOTMYECKUE NTapaMeTPBI 110 TOPU30H-
TaJ Il MEHSIOTCS o4eHb Mano. CoBceM MHasi KapTHHA HAOII0JaeTcs B y3KOW 30HE MEKIY BO3AYIIHBI-
MU MaccaMH C pa3JIMYHBIMU CBOMCTBaMH, T. €. BOJIM3M TaK Ha3bIBaeMbIX aTMOC(epHBIX (GpoHTOB. B
HHUX Ha PACCTOSTHUSIX B HECKOJIBKO KHJIOMETPOB TeMIEpaTypa 3a4acTyro usMenserca Ha 5—10° C, a
BETEP PE3KO MEHSET CBOE HAIPABJICHHUE U, KPOME TOTO, ET0 CKOPOCTh YBEIUYMBACTCS WM yMEHbILIA-
ercsi B 2—3 paza. iMmeHHO npu mpoxX0kK1eHnH (PPOHTOB TOTr0oa MEHSIETCSl HanboJiee pe3Ko.

Ecnu ¢ppoHT aBMKETCs Tak, 4TO MOCie €ro MpOXOoXKICHHUS XOJIOIHBIA BO3IYX 3aMeHseTcs Oonee
TETUTBIM, TOBOPAT O TEIUIOM, a MIPU OOPAaTHOW CUTyaluu — XoJoaHoM (poHTe. AT™MOC(hepHbIe HpoH-
TBI TIPECTABISIOT OO0 HAKIOHHBIE MOBEPXHOCTU C YIJIOM HAKJIOHA, KOTOPBIH OOBIYHO HE TMPEBBI-
1aeT OJHOTO Tpajayca.

Ha puc. 129 nan cxemaTtndeckuil BEpTHKAJIBHBINA pa3pe3 TEmIoro (ppoHTa ¢ THMHMYHON IS HETO
obnmayHOM cuctemoi M ocaakamu. [Ipm oOpa3zoBaHum Termioro GpoHTa TEIUIBIM BO3AYX MEJICHHO
IIOJIHUMAETCS 10 KIIMHY XOJIOJHOT0, OAHOBPEMEHHO OTTECHSS €r0 (Ha PUCYHKE BIPABO).
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Puc. 129. Terursrii GppoHT
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Puc. 130. Xomonusiii ppoHT

Xonoaubrit ppoHT (puc. 130) oOpaszyercs, KOraa XOJIOAHBIHN (a 3HAYUT, TSHKEIBIA) BO3TyX BKIIH-
HUBAETCSI O] TETUIbIH, IPUIIOJAHUMAET M OTTECHSAET ero. M3-3a GONbIIoil CKOpOCTH MepeMeIeHHs,
XapaKTepHOW JJIsi MHOTHX XOJIOJHBIX (DPOHTOB, TEIUIBIA BO3MyX IEpel KIWHOM XOJIOJHOTO OYypHO
MOJJTHUMAETCSI, U 37IeCh 00pa3yrOTCsl MOIIHBIE Ky4YeBO-JI0XK/IEBbIE 00JIaKa, IPO3bl, JTUBHU M IIKBAJIBI.
N3-3a 3T0r0 MONETHI B 30HE, OTCTOSAIIEH OT OBICTPO ABMXKYILIETrocs XonoaHoro ¢pponrta Ha 30—50 kM,
4acTo ObIBAIOT OMACHBIMU, 0COOEHHO JieToM. ClielyeT OTMETHTb, YTO MPUBEACHHBIE CXEMbI ()POHTOB
OTpaXKaroT JINIIb HaN0OJIee TUITMYHBIC UX OCOOCHHOCTH. B pealbHBIX yCIOBHSAX BCETAa HAOIIOAI0T-
Csl TE WJIM MHBIE OTKJIIOHEHHS OT 3THX CXeM, 00yCJIOBJIEHHBIE CBOWCTBAMU KOHKPETHBIX BO3IYIIHBIX
Macc 1mo 0de CTOpoHbI PpoHTa, TONOrpadueiit MECTHOCTH U IPYTHMH yCIOBHSIMHU.

Ha cuHonTHYecknx KapTax (CIenUaIbHBIX M B ra3eTax) BCETAa XOPOIIO BUAHBI O0IACTH C 3aMK-
HYTBIMH KOHLIEHTPUYECKUMHU H300apamMu (JTUHUSIMU OJMHAKOBOTO JIaBJICHUS) C MONEPECUHUKAMH, U3-
MepsIeMBIMH COTHSIMH M THICSIYaMH KHJIOMETpoB. Eciii maBieHne 1o HampaBIICHHIO K UX LEHTPY Ia-
JaeT, OHU Ha3bIBAIOTCS IIMKJIOHAMH, a €CJIM PAacTeT —aHTHIMKIOHaMHU. B ceBepHOM mosymiapuu Be-
Tep B IMKJIOHAX HAIIPABJIEH MPOTHUB XO/a YaCOBOM CTPEJIKH, a B aHTHLUKIOHAX — I10 X0y YacOBOH
CTpeJsiKH. B 10)KHOM mosryimapun KapTuHa oOpaTHasl.

I[J'IH IMUKJIOHOB TUIIMYHA IMaCMypHas 1mnoroga ¢ nmpoaoKUTCIbHBIMU HHTCHCUBHBIMU OCaAKaMU B



30He ()POHTOB M MOPOCHIO — B OT HUX. AHTHIIMKJIOHBI XapaKTePU3YIOTCS CIa0bIMH BETPaMHU.
Hucxonsmue nBMKEHHUS B HUX CHOCOOCTBYIOT YMEHBIICHUIO HACBIIICHHUS BO3/yXa BOSHBIM MApOM
1 00yCIIOBIHMBAIOT MpeobIaanne MaIo00IaqHON OTOIbI (JIETOM).

Betep
VYcoBus mosieTa Ha JejbTalulaHe B 3HAYUTEIIbHOM CTEIEHU 3aBUCAT OT HAIMYMS BETPA U €TO Xa-
pakrepa.
®eeee __ 3T0 FOPU3OHTAIBHOE JBM)KEHHE BO3yXa OTHOCHTEJIBHO 36MHOW MOBepXxHOCTU. He-

MOCPEICTBEHHOM MPUUYUHON BO3HUKHOBEHHS BETPA, KAK YKA3bIBAJIOCH BBIIIE, SIBIIACTCS HEPABHOMED-
HOE pacrpe/esneHrne aTMoc(hepHoro JaBIeHHs 10 TOPU3OHTAIH.

MecTHble BeTpbl. Bo3yniHbie TeueHUs, BO3HUKAIOIINE U MPUOOpETAIONINe XapaKTepHbIC IS
HUX CBOMCTBA MOJI BIUSHUEM MECTHBIX (PU3UKO-TeorpaduyecKux U TePMHUUECKHUX YCIOBUM, Ha3bIBa-

IOTC,I........ ........

—
Lwednad dous

Puc. 131. bpuz

®eeee __ BETPHI C CYTOUHOM MEPUOANYHOCTHIO, BOSHUKAIOIIME 110 Oeperam Mopei U 00IbIINX
03€ep, a TakKe Ha HEKOTOPBIX OoybIIuX pekax. J[HeBHOH (Mopckoii) Opu3 HampaBleH ¢ MOps Ha Cy-
11y, HouHOM (6eperoBoii) — c cymu Ha Mope (puc. 131). Mopckoit Opu3 BozHukaer ¢ 10—11 4 yrpa
U pacrpocTpaHsieTcs B ri1y0b koHTHHeHTa Ha 20— 40 kM. Ero BepTHKanbHast MOIIHOCTh TOCTUTAET B
cpenaem 1000 m. BeperoBoit Opu3 BO3HUKAET TOCIE 3aX0/1a COJHIA, PACTIPOCTPAHSIETCS OT Oepero-
Bol mHMM Ha 8—10 KM, JOoCTUTast BLICOTHI OKOJI0 250 M.

®eecec_cccccece eeeee __ \eCTHAA LUPKYJANUS BO3MyXa MEXKIY TOPHBIM XpeOTOM U
JOTTMHOW C CYTOYHBIM MEepruoaoM. JIHeM BeTep HaMpaBIieH U3 JOJIUHBI BBEPX [0 HATPETOMY CKIIOHY, a
HOYBIO — CO CKJIOHOB T'OPHBI B JOJHMHY. [ OpHO-I0TMHHBIE BETPBI HAOIIOAAI0TCSI BO BCEX TOPHBIX CHC-
TeMax U 0COOEHHO XOPOIIO BBHIPAXKEHBI B AICHYIO TIOTOJTY JIETOM.

Cy1miecTByIOT U Apyrue MECTHbIE BETpbl, Hampumep: Oopa, ¢®EH, adraHel H Jp., KOTO-
pBIe 3[IECh HE PAaCCMAaTPHUBAIOTCS, HO KOTOPBIE HYXKHO 0053aTEbHO YUYUTHIBATh, €CIIH MOJIETH IPOBO-
ISTCS B pallOHAX, TJIe OHU UMEIOT MECTO.

TepMuueckue Bocxoasilue MOTOKU B aTMocgepe. B aTmocdepe Bceraa cyniecTByIoT BOCXO-
JSIIMe U HUCXOJAIINE IBUKECHHS. | OpU30HTaIbHBIE pa3Mephl MHAUBHIyAIbHBIX BEPTUKAIBHBIX TO-
TOKOB BO3/lyXa dalle BCero (0COOCHHO BOJM3M 3€MJIM) HE MPEBBIMAIOT JECATKH METPOB, a X CKO-
POCTh U HampaBlIeHUE HETIPEPHIBHO UCIIBITHIBAIOT TYPOYJICHTHBIE, T. €. XAOTUYECKUE, H3MEHEHHUSI.

[Ipn HEKOTOPBIX METEOPOJOTUUYECKUX YCIOBUSIX BO3HHUKAIOT CPAaBHUTEIBHO KPYIIHBIE M YCTOM-
YHBBIE BEPTUKAJIbHBIC MOTOKHU, KOTOPHIE MOTYT OBITH MCIONB30BaHbI JeibTamiaHepuctamMu. K ux
4HCIly, B IEPBYIO OYEPEIb, OTHOCSATCS KOHBEKTUBHBIE BOCXOSIINE JABH)KEHNUS, BOSHUKAIOIINE B TEII-
JI0€ BpeMsl rojia u3-3a TOT0, YTO BCIICJACTBUE HEOJUHAKOBOTO HAarpeBa OTIEIbHBIX 00BEMOB BO3TyXa
IJIOTHOCTh HEKOTOPBIX M3 HUX OKA3bIBAETCS] MEHBIIIE, UEM OKPYXKAIOLIeH aTMOoC(epsbl.

DneMeHTaMH KOHBEKIIMU SIBJISIIOTCSI XOPOILO M3BECTHBIE IIaHepucTaM TepMuKd. OHU B 00JIb-
IIMHCTBE CIyYaeB BO3HUKAIOT HAJl HamboJee HarpeThIMH ydacTKaMH Mo4Bbl. MHOTHa (Hampumep,
HaJ XOJIMaMH, CKaJlaMH, JIECHBIMU MOXapaMu) TEPMHUKHU Kak Obl MPUBSA3aHBI K TEIUIBIM ISTHAM Ha
MOBEPXHOCTH 3eMJIM M UMEIOT (hOpMYy CTpyH, HaKIIOHCHHBIX BIIOJIb BeTpa. Eciu BeTep CUIIBHBIN, TO
Takle CTPYH PaHO WUJIM MO3AHO OTPHIBAIOTCS OT 3€MJIH, IPEBPALIasCh B U30JUPOBAHHbIE O0BEMBI TE-
mioro (T. €. MEHee IUIOTHOTO) BO3AyXa, TaK Ha3bIBaeMble Mmy3bIpu (puc. 132), KoTopeie MOTYT HEepe-



HOCUTBHCA BCTPOM Ha HECKOJIBKO KHMJIOMCTPOB OT MCCTA 3apOKIACHHA. I/IHOI‘I[a IMy3bIpU 06p33y10TC$I
BBIIIC ITOBEPXHOCTHU 3EMIIM.

Tenneid Tpacxmopur 2
mepMidl

Bemep

Puc. 132. Tennossle my3blpu

CTtpoenne TepMUKOB. MBI yke TOBOPUJIH, YTO TEPMUKH MOTYT UMETH popMy JTHOO0 CTpyil, THOO
my3eipeil. CTpyeoOpa3Hble TEPMUKHU Yallle BCero HabII0JAI0TCs MO Ky4eBbIMU OOTaKaMU U BHYTPHU
nocnenaux. B HmwkaIX 100—200 M moa o61akaMu OHM UMEIOT HEOOJIBIIINE TOPU30HTAIIBHBIE pa3Me-
PBI, a BBIIIE CIIMBAIOTCS B O0Jiee WIM MEHEe KPYIHbIE KOHTTIOMEPAThl BOCXO/SIIUX MTOTOKOB C IOTIe-
peunukoM Oosiee 100 M. BHyTpr MOIIHBIX Ky4eBBIX U OCOOEHHO KYYEBO-0K/IEBBIX 00JIaKOB TOPH-
30HTaJIbHBIE pa3Mepbl KOHBEKTUBHBIX CTPYH MOAYAC MPEBBIIIAIOT 2 KM.

KonBekTuBHBIE My3bIpH 00JI€€ TUIIWYHBI AJIS ICHOW Manoo0JayHOM MOrojbl C YMEPEHHBIM HIIN
CHJIBHBIM BeTpoM. Tak e Kak U U CTpyeoOpa3Hoi KOHBEKIIMH, pa3Mephl MMy3bIpel YBETMUUBAIOTCS
¢ BbicoTOM. Hanbomnee kpymHbie My3bIpH 00pa3yloTcs B pe3yibTare 00beINHEHUSI HECKOJIbKUX MEJl-
KHUX TEPMHKOB. DTOMY CIIOCOOCTBYET TO, YTO B KMJIbBATEpE MOJHUMAIOLIUXCS IMy3bIpell aTMocdep-
HOE€ JIaBJIeHUE TMOHMXKEHO, OJlaroapsi 4eMy Crojia BTSTHBAIOTCS COCEIHUE, O0jee MEJIKHE TEPMUKHU.
[Ipouiecc obbenuHEHMsSI TEPMUKOB HanbOonee uHTeHCUBEH B cioe 200—500 M Haja MOBEPXHOCTHIO
3eMJIM. DT TEIUIOBBIE ITy3bIPH, €CIM OHU JOCTATOYHO OOJIBIIUX Pa3MEPOB, MOTYT OBITh HCIIOJIb30Ba-
HBI JIeNbTaIlJIaHEPUCTaMU IS TIOTYYEHHsI HEKOTOPOTO BBIUTPHIIIA B BbIcOTe. OHU MOYTH Oecrones-
HBI, €CJIM [IPU 3TOM BO3HHMKAET TaK Ha3bIBAEMOE OECHOPSAOUYHOE KKUIICHUEN.

BHyTpu TepMHKOB OOBIUHO MMEETCS BIOJHE OIpe/efeHHas HMUPKYIAIUS Bo3ayxa. B Oonbiieit
4acTU CTPYHU JBM)KEHHME BO3JlyXa BBEPX MJIET IO CHUPAIU C BPALICHUEM I10 XOAY YaCOBOM CTpENKHU
WJIM, Yallle BCEro, MPOTUB X0Aa 4acoBOM cTpenku. [IpumepoM Bpalarommuxcs CTpyid MOTYT CIYKUTh
MbUIbHBIE WM T€CUaHble BUXPH, HAOJIIOIAIONIMECS B MCTHIHAX U CTEMHBIX palloHax (Tak Ha3blBae-
MbI€ MBUIbHBIE TbSIBOJIBI).

B BepxHell 4YacTH CTpyd M BHYTPH IIy3bIpe€d INPOMCXOAUT BHUXPEBas LHUPKYJSLHS BO31yXa,
umeromas gopmy topa (6apanku). OHa nokazana Ha puc. 132—133. Takas qUpKyJIALUsA CIIOCOOCT-
BYET COXPaHEHUIO TEPMHUKA, IIPETSITCTBYS €ro NEPEMEUINBAHUIO C OKPY>KAIOIIUM BO3IYXOM.

Puc. 133. Ctpoenue TepMHKOB

l'opusoHTanbHOE ceyeHue CTpyi M Mmy3bIpeil umeeT (GopMy BIUIMIICA, BBHITSIHYTOTO BJIOJIb BETpa.
Ocs, napannenbHas BETPY, AJIMHHEE NMepHneHAUKYIsApHOU Ha 15—20%. B kpynHBIX TepMHKax 3Ta
pasHulla UHOT' A IMPCBLIIIACT 500 M, U €€ CJIICAYCT YUYUTHIBATL IIPW BBINTOJHCHUU ITOJICTOB HA JCJIbTa-



TUTaHAX.

BricoTta pacnipocTpaHeHHs] TEPMUYECKUX TTOTOKOB MOYTH BCEIIENIO OIpeIeseTCs] BEIMUYMHOMN T1e-
perpeBa TEPMHUKOB. JIBMKEHUE BBEPX MOXKET MPOAOJIKATHCA O YPOBHsS (€ro Ha3bIBalOT YPOBHEM
KOHBEKIIMH), Ha KOTOPOM 3amachl KWHETUYECKON SHEPTUU HCUEPIbIBAIOTCA. B yMepeHHbIX MHpoTax
BBICOTA YPOBHSI KOHBEKIIMH B CYXOM BO3JyXe OOBIYHO B OKOJIOIOIYACHHOE BpeMs paBHa 1—2 Kwm.
YT1poMm u BeyepoMm oHa ropazno meHbie. B Cpenneit A3um TepMUKHU moA4ac AOCTUTAKOT BBICOTHI B
5—7 xm.

OcTaHoBHMCS TeMeph Ha CKOPOCTAX MOIbeMa Bo3ayxa B TepMuKax. CKOPOCTH BOCXOSIIETO TO-
TOKa (M B CTPYSIX, U B Iy3BIPSIX) MAKCUMAIIBHEI B CEPEIMHE X TOPU3OHTAILHOTO CEUYCHUS U O] 00-
nakamu B 65% ciyuyaeB gocturatot 2,5—4 M/c. HemocpencTBeHHO MOJT OCHOBaHUEM Ky4eBbIX 00Ja-
KOB OHHM WMHOT/Ia 10XOAT 10 5—6 M/c. COOKY OT BOCXOSIIETO MOTOKA OOBIYHO MMEETCs IUPOKUI
nuteid Oomnee cimaObIX HUCXOASIIMX IBIKEHUU. JlenbramianepucTaM BaKHO TOMHHUTH 00 ATOM H
MIPH TIOJIETE TOJI KYy4eBhIM O0JIAKOM OBITh TOTOBBIMHU OIIYTUTh CHaYalla HUCXOMASIIUN MOTOK, 3aTEM
BOCXOJSIINN U, HAKOHEI, OnATh HUcxXoaaumil. [Ipu HaGope BBICOTHI O 00JaKOM HE CleyeT OIu3-
KO TIOJIXOJUTh K €r0 HIDKHEH TpaHMIle, TaK KaK BOCXOJSIINE MOTOKH MOTYT OBITh HACTOJNBKO CHIIb-
HBIMH, YTO 3aTAHYT JeNibTallaH BHYTph obnaka. B 60—70% ciyyaeB BHYTpH TEpMHUKa BMECTO OCT-
poro MakcumMyma HaOIIOaeTcs y4acTOK C MOYTH OJMHAKOBOW CKOPOCTHIO. B OONBIINX TepMHUKaX OH
3anuMaeT 10 30% MMpPUHBI BOCXOIALIETO MOTOKA. B yMEpeHHBIX MIMpOTaX YpOBEHb HAUOOIBIINUX
CKOpPOCTEH BOCXOJSIINX MOTOKOB B CpeaHeM pactoyiokeH B cioe 0,7—0,8 kM. BeposTHOCTH 00IB-
HIMX CKOPOCTEH MoabeMa TEPMUKOB OBICTPO yOBIBA€T C POCTOM BBHICOTHL. BepTukaiabHble CKOPOCTH
BO3[yXa pacTyT OT yTpa K cepeAuHe IHs, focTuras makcuMmyma B 13—15 4. K Beuepy oHu nocre-
MIEHHO 0CJIa0eBaloT.

Hcrounnku TepMuKOB. J151 00IeryeHus morucka TEepMUKOB BO BpeMs IOJIeTa Ha/I0 3HATh MecC-
Ta, HaJ KOTOPBIMHU BCTpeua ¢ HUMHU Hanbosee BepostHa. CiaeayeT NOMHUTD, YTO KOJIMYECTBO TEPMHU-
KOB, ObICTpOTa MX 00pa30BaHus, a TAKKE CKOPOCTh BOCXOJIAIINX TIOTOKOB ONpPEAEIseTCs XapaKkTepu-
CTHUKaMU U PACIIOJIOKEHUEM «TEMHBIX ISTEH» Ha MOBEPXHOCTU 3eMJU. Uem ckopee U CUIIbHEE 3TH
ISITHA HArpeBalOTCS COJHIIEM, TeM 3¢ (EeKTUBHEE MX BIMSHHME B MPOM3BOJCTBE TEPMHKOB, MPHUEM
HaJ OOJILIIMMH MSTHaMU oOpa3yroTcsi Oosiee KpymnHbIE BOCXOAIINE MOTOKU. Benencteue Toro, 4ro
CTENEHb HArpeTOCTH BO3/lyXa 3aBUCUT OT BPEMEHH €ro NpeObIBaHMs HaJl TEIUIbIM y4acTKOM, Haubo-
nee OyaronpusTHBIE YCIOBUS sl 00pa30BaHUs TEPMHUKOB CO3AAIOTCS TPH IITHIIC WU MPH CIa0BIX
BETpax.

[lepeiinem teneps K (pakTopam, BIUSIOUIMM Ha CKOPOCTb HarpeBaHus nousbl. HarpeBanue 3eM-
HOM MOBEPXHOCTU OYEHb CUIIBHO 3aBUCHUT OT TOT0, KaKyl0 YacThb MAJAIONICH COIHEYHOM SHEepruu oHa
MOTJIOLIAET, a KaKylo oTpaxkaeT. UeM MeHbIlle OBEPXHOCTh OTPa)KaeT — TeM OoJibllias 4acTh COJI-
HEYHOM paJualuu MorjouaeTcs U TeM ObicTpee uaeT HarpeBanue. [1oaTomy uepHO3eM JOKEH Ha-
rpeBaThCs ObICTpEE, YeM, CKaXkeM, TpaBa wiu jec (puc. 134).
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Puc. 134. 3aBucUMOCTh HHTEHCUBHOCTH BOCXOISIINX MMOTOKOB OT XapaKTEPUCTUK 3€MHOM MTOBEPXHOCTH

C yTpa TepMHKH B NEPBYIO OuYe€pe]b BOSHUKAIOT  Haj OoJjiee TEMHBIMH, a 3aTE€M HaJ CpaBHH-
TEJIHO CBETJIBIMH y4acTKaMH OTKPBITOTO TPYHTA U JIMIIL OKOJIO TIOJYIHS — HaJ TPaBIHUCTBIMH JTy-
ramu, JJeCaMu U HaJ MEJIKUMHU BOJOEMaMHM CO CTOS4YeH BOJOW U TeMHBIM JTHOM. Hax rioy6Gokumu Bo-
JI0eMaMHU TEPMHUKH 00pa3yroTCsi BO BTOPOH IMOJIOBUHE JHS, IPUYEM BBICOTA BOCXO/SIINX ITOTOKOB B
3TOM cityyae 00bI9HO He mpeBbimaet 250—300 m.



Bbicokue 1 MOIIHBIE TEPMUKH Yalle BCEro (OPMUPYIOTCS HaJl IPAaHUIIAMU YYACTKOB C PE3KO OT-
JUYAIOIIKUMUCS JPYT OT ApyTa XapakTepucTukamu (Oeper — Boja, Jiec — Moje U T. 1.). Y CTOHYHUBBIE U
BBICOKHE TEPMUKHU Pa3BUBAIOTCS HAJl paiioHaMU JIECHBIX (TOP(SHBIX) MMOKAPOB, HAJl TOPOJAMH H TIO-
cesikamMi. MOIIIHbIE TEPMUKH Pa3BUBAIOTCS U BAOJb KPYThIX OEPEroB peK, CUIBHO HAarpeThIX COJH-
LIEM.

Beimie yxe roBopmiiochk, 4YTO BETEp OTPHIBAET CTpyeoOpa3Hble TEPMUKH OT 3€MJIM M OHH IIpe-
BpAaIalOTCs B MYy3BIPH TEIUIOr0 Bo3ayxa. O4YeHb CUIIbHBIN BETep CIIOCOOCTBYET BHIPAaBHHUBAHUIO TEM-
neparypbl MOYBBI U MPENSATCTBYET 00pa30BaHUIO TEPMHUKOB. Eciu ckopocTh BeTpa BHYTPU KOHBEK-
THUBHOT'O CJI0A MaJI0O MCHACTCA C BBICOTOﬁ, TO TCPMHUKU MOTYT BBICTPAUBATLCA B JIMHUU, MapaljICiib-
Hble BeTpy. Takue TUHUHM XOpOIIO BHUJHBI MO HAJIMUYHUIO MOJIOC KYUYEBBIX 00JIaKOB, 00pa3yIomuxcs B
BEPXHEH YacTU TEPMHMKOB. MeXly TaKMMHU IOJIOCAMHU BO3JyX omnyckaercsi. OJHOBPEMEHHO MOKET
CYILLIECTBOBATh HECKOJILKO JIMHUI TEPMUKOB, PACCTOSTHUE MKy KOTOPHIMH B 2—3 pa3a MpeBhILIaeT
TOJIIIUHY KOHBCKTUBHOI'O CJIOS, JJIMHA Ka)KI[Oﬁ JIMHUW WHOT A paBHAa HCCKOJIbKUM ACCATKAM KHIIO-
METPOB, HO Yallle BCEro oHa He npeBbimaeT 10—15 km.

TypOyJ1eHTHOCTD

XapakTepHOH OCOOCHHOCTHIO aTMOC(EpPHBIX BO3AYIIHBIX TOTOKOB SIBIISICTCSI HAJIWYHE B HUX
BUXpPEM, T. €. Y4aCTKOB, Ha KOTOPBIX BO3JYX BpaIllaeTCsi OKOJIO HEKOTOpOoH ocu. Ocu BpalleHusl MO-
ryT UMCTb JIIO60€ HaIpaBJICHUC, U JIUIIb Y TaKUX THTI'aHTCKUX Bpreﬁ, KaK IUKJIOHBI 1 aHTHUIINKIIO-
HBI, OHH BCETJa MPUOIUZUTEIHHO BEPTHKAIbHBI.

HaI/I6OJII>IJ_Ie€ BJIMAHUC HaA IOJICTBI OKAa3bIBAIOT CPABHUTCIIBHO MCJIKUC BUXPHU C JUAMECTPOM OT
HECKOJIbKHX MeTpoB 10 500—600 M. Yarie Bcero 3TH BUXPH SBISIOTCS dJIEMEHTaAaMU aTMOC(hEpPHOM
TypOyneHTHOCTH. JIumb MHOTa, OCOOEHHO y TIOBEPXHOCTH 3eMJIM, 00pa3yloTCs BUXPHU, UMEIOIINE
MHYIO TIPUPOSY.

ATMocdepHasi TypOyJIEHTHOCTh U ee MpoucxosxkaeHne. TypOyJIeHTHOCTbIO Ha3bIBACTCS Xao-
TUYECKOE, HEYNOPSAA0YEHHOE ABMKEHHE, IPU KOTOPOM TPACKTOPHM OTAEIbHBIX 00BEMOB BO31yXa
HUMEIOT NPOU3BOJIBHYI0 OPUEHTUPOBKY 10 OTHOIIEHHIO K HAIPaBJIEHUIO OCHOBHOI'O (CPEIHEr0) MO-
TOKA.

ATMoc¢epHbIe IBHKEHUS Beerza 0osee Uil MeHee TypOyIM3UpPOBAHBL: 3TO MPOSBISAETCS B TOM,
YTO B KaXJI0l TOUKE MMOTOKA CKOPOCTh U HAIPABJIEHUE €T0 ABUKEHUS HENPEPBIBHO U3MEHSIOTCI —
MYyJBCUPYIOT, IPUYEM MHOT/IAa 3TU MYJIbCALUHU 110 BEJIMYUHE OJIM3KU K CKOPOCTH CPETHETO IBUIKECHUS.
[IpyuuHOM myJIbCaMii ABISAETCS TO, YTO CKOPOCTH BUXPEBOTO JBUKEHUS CKIIAIBIBAIOTCS CO CPEIHEN
CKOPOCTBIO, BBI3bIBasl TEM CAMBIM €€ YBEIMYEHUE WIN yMEHblIeHue. YacTtoTa mynbcaunuii MEHAETCS
OT JI0JIeH TepIia J0 JeCATKOB Trepll (Kosiebanuii B ¢). OHa 00paTHO MPOIOPIHOHAIEHA pa3Mepam dJie-
MEHTOB TypOyJIEHTHOCTH — BUXpEIl.

Camble OnmarompusTHBIE YCIOBHS JUIsi BOSHUKHOBEHHS BUXPEH HAOMIOAIOTCS NPU OOTEKaHWU
HepoBHOCTeH penbeda. [lo3ToMy y MOBEpXHOCTH 3eMIIM TypOYJIEHTHOCTh Haubosiee WHTEHCUBHas,
0CcOOEHHO TIPH CWJIBHBIX BETpax WJIM NPU Pa3BUTUU KOHBEKIMU. KOHBeKIMs TypOyIM3HpyeT MOTOK
Jla)ke IIPY IITHIIEBBIX YCIOBHUSX.

Bpime 1—1,5 kM, rae HENOCPEACTBEHHOE BIUSHUE TPEHUS IOTOKA O MOACTWIANOILYIO ITOBEPX-
HOCTb HEBEJMKO, INIABHBIMU TYPOYJIU3UPYIOIIMMHU (aKTOpaMHU SIBJISIIOTCS MTOBBILICHHBIE (110 CpaBHe-
HUIO CO CPEIHUMH) BEpTUKaJIbHbIE KOHTPACThI TEMIIEpATyphl U BeTpa. Takasi cuTyauus oObIYHO Ha-
OmrofaeTcss B CIOSX TOJIMHONW B HECKOJIBKO NECSATKOB WJIM COTeH MeTpoB. IloaToMy M TOMIIMHBEI
CJIOEB C UHTEHCUBHOM TypOYJIEHTHOCTHIO 00bIYHO He npeBbimaoT 400—500 m.

[Toutn ckaukooOpa3HOE N3MEHEHHE TeMIIEPaTyphl U BEeTpa 4yacTo HaOJI0AAeTCs Ha IpaHuIe 00-
JIAYHBIX CIIOEB W MPH TepeceueHrH aTMoc(epHBIX (PPOHTOB — 30H MEpexoia OT TEIUIBIX K XOJIOIHBIM
maccaM. I1oaToMy Ha yKa3aHHBIX ydacTKax 3a4acTyr0 IMPOMCXOJAUT pe3Koe yCHIIEHHE TypOyJIeHTHO-

CTH. 3HAUMTEIbHA OHA [OYAC U Y TPAHMUIL 3a/IEP)KUBAIOIINX CIIOEB, T.
€. CJ0eB, B KOTOPHIX BMECTO OOBIYHOTO JJsi Tporocdepsl MaaeHus
TEMIIEPATypbl C BHICOTON OHA pacTeT (MHBEPCUOHHBIE CJIOU) WM HE
MeHsieTcsl (M30TepMUYECKUE CIION).

OpHMM U3 pacHpOCTPaHEHHBIX CIy4yaeB fABIAETCS TypOyJIEeHT-

Puc. 135. CnBur Betpa



HOCTb, CBsA3aHHasA CO CABUTOM BCTpaA. Korz[a ABa CJI0od BO3AyXa ABMIKYTCA C pa3HbIMU 11O CHJIC U HaA-
MIPABJICHUIO CKOPOCTSIMH, TO CJION MEXAY HUMH OKa3bIBA€TCs IMOJ JAEWCTBUEM MPOTUBOIIOJIOKHO Ha-
IIPABJIEHHBIX CHUJI TPEHHUS, KOTOPBIE pa3pylIatoT 3TOT cioil (puc. 135). Takoe pacnpenenenne ckopo-
CTEH BO3MOYKHO TOJBKO B cliydae OOJBIIOTO IMepernaja MIOTHOCTEH (TeTUIbIN pa3psiKEeHHBIM BO3AYX
JIBUKETCS HAJl XOJOTHBIM, 0oJiee TUIOTHBIM) U MPH MAaJIbIX CKOPOCTSX MOTOKAa. B OOJBIIMHCTBE ke
Clly4aeB HEOAHOPOJHOCTh MOTPAHUYHOTO CJI0sI OBICTPO MPUBOJIUT K €0 TypOyIH3aIiH.

Ocobast cuTyanusi BO3HMKAaeT B YCJOBHUAX, M300pakeHHBIX Ha puc.136. Hambonee vacto oHa
CIIy4aeTcs 3MMOM, KOTJa OTHOCUTEJBHO TEIUIBIA BO3AYX JBMXKETCS HAaJ KOTJIIOBUHOM, B KOTOPOH
3aCTOSJICS XOJOIHBIM BO3IyX.

| . JEn001
Q‘)J‘)JQJ‘))Q Basdyx

Xonodupid  gacmednsi
Ga3dyx

Puc. 136. CnBur BeTpa HaJl JOJMHON NP IBUKESHUU TEIl-
JIOT0 BO3/1yXa HaJ| 3aCTOMHOM 30HOM XOJIOJHOTO BO31yXa

bnaronapst Tomy, 4to TypOyJIEeHTHBIE BUXpHU O0JIaZIal0T 3amacaMi KHHETUYECKO SHEPruu, OHU B
COCTOSIHUM CaMOCTOSITENIbHO MEPEMELINBATHCSA BHYTPU NOTOKA. B3aumozaencTBys Mexay co0oil, oHU
MOTYT TEpATh YCTOHYMBOCTb U pacmagaThcs Ha Oojiee Menkue yactu. Eciau BHauane Bce BUXpU MOT-
JIM UIMETh OJJMHAKOBBIE pa3Mephl, TO B JaJbHENIIEM 10]] BIUSHUEM TYpOyJIEHTHOCTH B IOTOKE OJIHO-
BPEMEHHO MOT'YT OKa3aThCsl BUXPU C Pa3JINYHBIMU pa3MepaMu.

Bo3neiictBue TypOYyJIEHTHOCTH HA JAeJbTANJIAH. XOTS MyJIbCAlldd CKOPOCTH MOTOKAa MOTYT
MMETh MPOU3BOJIbHBIC HAMIPABJICHUS, UX BCETa MOXKHO Pa3NIOKUTh (MBICIIEHHO) Ha BEPTUKAIBHYIO U
TOPU30HTAJIBHYIO COCTaBIISIIOIIME. XOTS HA YCJIOBUS IOJIETA BIMSIIOT U TOPU3OHTAIbHBIE U BEPTHU-
KaJlbHBIE MyJIbCAIIMH CKOPOCTH, OJHAKO HAaHOOJIbIIIee BIMSHIE OKAa3bIBAIOT MOCIEAHNE, TAaK Ha3bIBae-
MbI€ BEPTUKAJIbHBIC TOPHIBBI. BEMWYMHBI BEPTHKAIBHBIX MOPHIBOB, KaK MPABWIO, HE MPEBBIIIAIOT
1—2 ™/c, HO MHOT/AAa, OCOOEHHO C MOABETPEHHON CTOPOHBI T'OpP, a JIETOM U B CIIO€ C MHTEHCHUBHOMN
KOHBEKIHeH, oHu gocturatot 10—15 m/c. B cpennem Hanbosbinas TypOyJIEHTHOCTh HAOJIFO1aeTCs y
3eMJIH, a CaMbl€ «CIIOKOMHBIe» TTOTOKU PACIIONOKEHBI B c10€ 4—6 KM, Iie CUiIbHasi TypOYJIEHTHOCTh
MO>KET HaOJII0JaThCs JIMIIb B MOIIHBIX KYyU€BbIX 00JIaKax.

[Tpu monere B TypOyJIeHTHOH 30HE AeNbTAIUIaH MepecekaeT aTMoc(epHble BUXPHU, O] BO3ACH-
CTBUEM KOTOPBIX TO MOAHUMAETCA, TO OIycKaeTcs. Yepenyroniyecs: neperpy3Ku BbI3bIBAIOT MOsBIIE-
Hue OonTaHku Aenbraruiana. OHa TeM WHTEHCUBHEE, YeM OOJbIIe BETMUYMHA BEPTHKAIBHOTO MOPHIBA
U 4eM Kpyde HapacTaeT ero CKopocTh. B KyueBbIX oOjakax Takas TypOyJIEHTHOCTh CYLIECTBYET MOY-
TH BCETJa.

BHae o6makoB camast criibHasi TypOyJIEHTHOCTh HAOMIOIAeTCsl C IOJBETPEHHON CTOPOHBI TOPHBIX
XpeOTOB, Te BUXpeoOpa3oBaHUE CBS3aHO ¢ Aedopmalreil ToToKa, 00TEeKaroIIero ropy. 3aMmeTHas
TypOYJICHTHOCTh MOKET HAONIONAThCSI M HAJl TOPAaMH, a TAaK)Ke BHU3 TI0 MMOTOKY, KyJa BUXPH CHOCST-
Csl BETPOM.

Kpynnsbie Buxpu B0m3M 3emJH. B HukHEN yactu Tporocgepsl, yalie BCEro y caMoil moBepx-
HOCTH 3€MJIH, MOTYT 00pa30BBIBaThCs 00JIee YCTOMUMBBIE U HONTOKUBYIINE BUXPH, YEM TYpOyIIeHT-
Hble. K HUM OTHOCSTCS MOJBETPEHHBIE POTOPHI, MBUILHBIC WIHM TMECUYaHbIe BUXPU (MUKPOCMEPYH) U
BUXPHU, BO3HUKAIOIIKE IPpU 00TEKaHUU HEPOBHOCTH pelbeda.

IMoaBeTpeHHbIe POTOPHI. B MOABETPEHHO 30HE TOPHBIX XPEOTOB JJOBOJIEHO YACTO CYIIECTBYIOT
KpYIIHbIE IWIMHAPUYECKHE BUXPU C MOYTH TOPU3OHTAIBHOU OChIO — POTOpbl. C HUMH CBS3aHBI
Ype3BhIYAIIHO CHUJIbHBIE TOPU30HTAJIbHBIE U BEPTHKAIbHbBIE MOPBIBBI Bo3ayxa. Hanbonee kpynHbIMU
BUXPSMH (C AMAMETpoM A0 1 KM) SBISIOTCS POTOpPHI, 0Opasylolrecs: y MOJBETPEHHOTO CKIIOHA
xpedta (puc. 137). OHu mepuoaAMYECKH OTPBHIBAIOTCS M, YIUIBIBAs BMECTE C MOTOKOM, BBI3BIBAIOT



ycujieHue TypOyJIeHTHOCTH M BIaiIM OT rop. Ha MecTte yrubIBIIMX oOpa3yroTcs HOBBbIE BUXPH. Xa-
PaKTEpHO, YTO OKOJIO OCHOBHBIX POTOPOB YaCTO BO3HMKAIOT KPYIHBIE (XOTS M MEHbIIE CaMHUX POTO-
POB) BHXpH, BpaIlIEHUE KOTOPHIX YK€ HE 00s3aTeIHbHO UJET BOKPYT TOPU3OHTAIbHON ocu. Hammuue
TaKOT0 BUXPEBOI'0 CKOIUIEHUS JIeNaeT IOTOKU B POTOPHOM 30HE elle 6ojiee MOPhIBUCTHIMU.
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Puc. 137. O6pa3zoBaHue MOIBETPEHHOTO POTOPa

[Toser genpramiana BHYTPH pOTOPOB MOXKET COIIPOBOXKIATHCS OTEPEN YIIPABISIEMOCTH U OIIac-
HBIMU TIEpErpy3KaMu il KOHCTPYKIHMU. [103TOMY Ha/i0 IO BO3MOKHOCTH M30€raTh IMOJIETOB BOJIU3U
IIOJIBETPEHHBIX CKJIOHOB HIDKE BEPXHEU MX KPOMKH. Ecii 3TO HEBO3MOXKHO, TO HAJ0 CTPEMUTHCS HE
nepecekarb poTophl. [Ipr3HAKOM MX HATUYHUS MOXET CIYKHUTh crienupudeckas 00JIa4HOCTh, 00pa-
3YIOIIAsACS B BEPXHEUW YaCTH 3TUX BUXPEH.

Potopusie 00aka MMEIOT BUJ pa30pBAaHHO-KYUEBBIX C HEOOJBIINM BEPTUKAIBHBIM Pa3BUTHEM U
pasopBaHHbIMH KpasMH. OTHeNnbHBbIE YacTH 3TUX O0JAKOB HENPEphIBHO MEHAIOT cBoil Bua. Ilpum
3TOM, B OTJIMYHUE OT OOBIYHBIX Ky4eBHIX O0JIAKOB, OHM HE CMEILAIOTCS MOTOKOM, a KaK OBl CTOST Ha
OJTHOM U TOM K€ MECTE.

IIblibHBIE (MecyaHble) MUKPOCcMepuH. B Teroe Bpems roja MHTEHCUBHBIN HarpeB MOBEpX-
HOCTH 3€MJIM IPUBOJUT K Pa3BUTHIO aTMOc(hepHOI KoHBeKIMU. [Ipn 3TOM HaJ| 3aCylUIMBBIMU U ITyC-
TBIHHBIMU PalOHaMU C PBIXJIOH, C1a00 CBA3aHHOW C HIKHUMHU CJIOSIMH IOYBOI MHOTJA BO3HUKAIOT
CPAaBHUTEJIBHO KPYIIHBIC IBUIBHBIE WX IIECUYAaHBbIE BUXPH, BPALIAIOIIKAECA 10 XOAY WU NPOTHUB XOAA
4aCOBOM CTPEJIKM BOKPYI BEPTUKAJIBHOM MIIM CJIErKa HAKJIOHEHHOU ocH. I1Io cBOEH CTpyKType OHH
MPEACTABIISIOT COO0M HEOOJBIIIKE IO pa3MepaM cMepUH (TOPHAI0). AMEPHUKAHITBI OOBIYHO HA3bIBAIOT
UX TBUILHBIME JbsIBOJIAaMH. MBI B TabHEHIIEM OyeM Ha3bIBaTh MX JJIS1 KPATKOCTH MHUKPOCMEPH.

Hawnbonee xapakTepHOW 4YepTOl MBUIBHBIX MHKPOCMEpUEH SIBISETCS 3HAYUTENIbHAS YCTONYH-
BOCTb U yNOPAJOYCHHOCTh JBM)KCHUH BHYTPH HUX, OCOOCHHO 3aMeTHas Ha ()OHE XaOTHYECKOU Tep-
MHUYECKOI KOHBEKIIMU BOJIU3U 36MHOW MOBEPXHOCTHU. MICTOUHMKOM SHEpruM AJisi NOJOOHBIX BHUXpe-
BBIX JIBWJKEHUH SIBISETCS KOHBEKLMs. B MexaHu3Mme 3akpydMBaHMs BO3AyXa BHYTPU MHUKpOCMeEpUa
€11l MHOT'O HESCHOTO.

TpaexkTopus nepeMenieHrs MUKPOCMEpPUEN B CPEJHEM NIapajuleiibHa HAIIPaBJICHUIO BETpPa, HO Ha
OTIENBHBIX y4acTKaX OHa MOJYKET OTKJIOHATBCS B CTOPOHY Ha HECKOJBKO AECATKOB rpamycos. Oco-
OCHHO BEJMKO TaKoe PhICKAHWE MO Kypcy HpH cl1albIX BeTpax. B Takux ciydasx nepemeleHHue
IIBUIBHBIX BUXPEN BIOJb MOBEPXHOCTH 3€MIIM IIPOMCXOIUT KpaliHe HepaBHOMEpPHO. MHOorna oHu 3a-
CTBIBAIOT HA HEKOTOPOE BPEMS HaJ OJHUM U TEM K€ MECTOM WJIM HAUMHAIOT JBUTAaThCSl HE B COOT-
BETCTBMM C HAIIPABJICHHEM BETpa, a cilenys OT OJHOM Haubojee BO3BBIINIEHHOW M HAarpeTod 4acTu
MECTHOCTH K JIpyroil. B nienom MukpocMepun MOTyT IEPEHOCUTHCSI HA MHOTHE KWJIOMETPHI OT MECTa
UX BO3HUKHOBCHHS.

XapakTepHOil 0COOEHHOCTHI0 MUKPOCMEpUEH SBISETCS HAJIMYUE B UX LIEHTPE HUCXOJSAIIETO T10-
TOKa, a Ha mepudepun — MTHTEHCUBHBIX BOCXOISAIINX JABMKCHHUH Bo3ayxa (puc. 138). MakcumaibHbIe
BEPTUKAJIbHBIE CKOPOCTH BHYTPH MBUIbHBIX BUXpel Onm3ku k 10 m/c, a ropusonTanpHble K 11—12
M/c. PazMepsl MuKpocMepueil MoryT kosnebaTbes B LIMPOKUX Mpenenax. Tak, HaOmoJaluch ux aua-
METPBI OT OJTHOTO-/IBYX /10 HECKOJIBKUX COTEH METPOB, @ BEPTUKAIbHbBIE MOIIIHOCTU (TOJIIIUHBI) — OT
HECKOJIbKUX MeTpoB A0 1—1,5 kM. Yaiie Bcero TomimrHa MUKpoCMepYa HE MPEBBIIIAET HECKOIbKUX



COTEH METPOB. Bpems cyliecTBOBaHMS NMbUIBHBIX BUXPEH CPaBHUTEIBHO peako npessimaer 20—30
MuH. YeM Oouiblile TOJIIMHA BUXPS, TEM B CPEIHEM J0JbIIE OH MOXKET CYIIECTBOBATS.

Puc. 138. Muxkpocmepd

Oco00 OTMETHM, YTO CHJIbHBIC BEPTHKAJIbHBIC TOTOKH BHYTPH MHKPOCMEPUYEH COYETAIOTCS C
MHTEHCUBHOU TypOyeHTHOCThIO. [IoaTOMy mepecedyeHne 3Tux o0pa3oBaHUN Ha AEIbTAIIAHE MOXKET
MIPUBECTH K CWJIBHOHN OoyitaHke M Opockam. OcoOeHHO HeXKeNaTelIbHa BCTpeya JebTaliaHa ¢ HIK-
HEll MOoJOBUHON MUKpocMepuell, cOOKy OT KOTOpOil 0OBIYHO HaOIIOAAIOTCS CHIIbHBIE HUCXOMSIIUE
notoku. [Ipu momagaHnuy B HUX JIENbTAIUIaH HEOXKUIAHHO MOXKET OpOCUTh BHU3. ECcTECTBEHHO, 4TO
3TO HauboJjee OMacHO B MOMEHT ITOCAIKU U B3JIETa.

Bo3nukHOBeHHe BUXpeil MpH 00TeKaHNU HePOBHOCTel pesbeda. Tak Kak MOJETH HA JETb-
TarulaHax HauboJiee 4acTO COBEPILAIOTCS B CIIOE TPEHUS, T. €. B 30HE MEXaHHYECKOI TypOyJIeHTHO-
CTH, TO 0co00€ BHHUMaHHME HEOOXOIMMO YIEIUTh MOJPOOHOMY PACCMOTPEHHUIO YCIOBUM TMOJETa
BOJIM3H MPEMSATCTBHMA.

Ha puc. 139 nokazano oOTekaHHe MPSMOYTOJIBHOTO 00BEKTa, HampuMmep 3aaHus. M3 pucyHka
BUJHO, YTO 3aBUXPEHMsI BBI3BIBAIOTCS YIJIaMU OOBEKTa. DTOT K€ MEXaHM3M 00pa3oBaHMs TypOy-
JICHTHOCTH JEHCTBYET M NMpU OOTEKaHUU MOBEPXHOCTEH €CTECTBEHHOTO MPOUCXOXKICHHS, KOT1a OHU
UMEIOT U3JIOMBI.

Puc. 140. OGTekaHre CKJIIOHOB Pa3JIUYHOTO PO B CCUCHUU



Ha puc. 140 moxa3aHO HECKOJBKO CIyyaeB OOTEKaHMs CKIOHOB Pa3IUYHON (POPMBI B CEUCHHH.
[InaBHBIN Tiepern® mpakTUYeCKH HE TypOymmsupyer motok (puc. 140, a). Peskwmii meperu6 (pwc.
140,6) npu ciaboM BeTpe BBI3BIBACT OoJiee WM MEHEe YCTONUMBBIM BUXph. C ycuieHrneM BeTpa o0-
pasyercs MEHee ycToiumBasi, Ho OoJyiee cuibHas Buxpesas 30Ha (puc. 140,8). C pocTOM IUIOTHOCTH
TypOYJIEHTHOCTh 00pa3yeTcs Npy MEHbIIEH CKOPOCTH BETpa.

Pannyc KpuBU3HBI KPOMKH CKJIOHA — JIPYTOM Ba)KHBIN (aKTOp, ONMpEACTIONINN HATHIue TypOoy-
JeHTHOCTU. YeM OH MEHbIIIE, T. €. YeM OCTpee KPOMKa, TeM CHJIbHEee TypOyJIEHTHOCTh NMPH TOH ke
ckopoctu BeTpa. CkiIOH, n300pakeHHbIN Ha puc. 140, r, MOTEHIIMATLHO OMACEH JIS TMOJIETOB, TaK
KaK 371eChb uMeeTcs TypOyJIEHTHOCTh Ha BEpILUHE Ja)Ke MPH ci1aboM BeTpe. YCloBHs TypOyJIeHTHO-
CTH, ONM3KHE K PAaCCMOTPEHHBIN BBIIIE, CYNIECTBYIOT TaK)Ke Ha TpeOHsAX xoiMoB. Ha puc. 141 mansl
TP TUMUYHBIX cioydas. B ciiydae, mokazanHoM Ha puc. 141, a, Mbl BUANM OOTEKaHHE CIIa0bIM BET-
pPOM T'peOHsI C MOJOTUM MOJBETPEHHBIM CKJIIOHOM. B ciyuae, nzo0paxkeHHoMm Ha puc. 141,60, mokazan
MOJIBETPEHHBIN POTOP y TpeOHs, BO3HUKAIOMINK Mpu O0Jiee CHIIBHOM BETpe M OOJNBIINECH KpyTH3HE
ckioHa. Puc. 141, mumoctpupyeT Hanbosee 4acThlil ciiydyail o0TeKaHus rpeOHs, KOT/aa Ha TOJIBET-
PEHHOI CTOPOHE YCTaHABIMBACTCS 30HA CIUIOIIHOM TYpOYI€HTHOCTH.
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Puc. 141. O0GTekanre X0IMOB U TpeOHEN pa3TuIHON (GOPMBI B CEUEHHH. .

C HO[[B@TpGHHOfI CTOPOHBI rpe6H$[ HHOTr'Ja BO3MOXXHO CTAapTOBATh, MCIIOJB3YySA HUKHIOIO 4YaCTb
npurpeOHOTO poTopa, Tie BO3AYX JIBIXKETCS K BepiuHe (puc. 142). OnHako mocie ctaprta amnmapar
OKa)ETCSl B 30HE OECTOPsAIOYHBIX BUXpel. Takol mojieT, Korja armapaT HEeMpephIBHO OpOCaeT BO
BCE CTOPOHBI, MOTYT MO3BOJHUTh C€0€ TOJLKO OYEHB OMBITHBIE MUIOTHL. PHUCK, HA KOTOPBII OHU MPHU
3TOM UJIYT, JOCTATOYHO BEJIMK U OH, KOHEUHO, JOJKEH OBITh OMpaBJiaH IEeJIbI0 TAKOTO OIMACHOTO T0-
jera.

Tpaexmapisa
reremd

Puc. 142. Tloner co ctapToM B MPEABEPUIMHHOM POTOPE

Ha puc. 143 mokazan kpaifHWii cirydaid, KOrja MmojBETpEeHHas: CTOpOHA rpeOHs umMeeT Gopmy 00-
peiBa. CtapT ¢ Hero 6€3yCIIOBHO OTaceH Jake Mpu BeTpe 1 M/c.
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Puc. 143. TypOyneHTHOCT HaZ 0OPBIBOM

Jlpyroii 0coObIil ciyyail TypOyJIEeHTHOCTH UMEET MeCTo Npu oOTekaHuu BraauH (puc. 144). Pa-



3YMCCTCH, JICTATb 3ACCH HCIIb34. Ecmu BIIaAHA JOCTATOYHO JJIMHHAA U BCTCP HAIIPABJICH BAOJIb HEC,
TO B MECTE CY>KEHHsI OyIeT HaOI0aThCsl YCUIICHNE BETpa, a TAK)KE M3MEHEHUE €To HalpaBiieHus Ha"
HaBCTPCHHBIX KPOMKaAX. Cremneun 3aBUXPCHHOCTH IIOTOKaA 6y,Z[GT 3aBUCCTH OT KPYTU3HBI CKJIOHOB,
OCTPOTBI KPOMOK M CKOPOCTH BeTpa (puc. 145).

Puc. 145. O0Texanue JOIMHBI

HepeBBfI ABJISAKOTCSA HaI/I60J'I€C PacIpoOCTPaHCHHBIM MPEIATCTBUCM IJIA BETpaA. BO3HI/IKaIOHIa$I oT
HUX TypOYJICHTHOCTh OBIBACT MHTCHCHBHEE NP HAJTWYUH JIMCTBHI (puc. 146). Psa nepeBbes, ecTect-
BEHHO, CO3/1a€T MHOXECTBO XaOTHYECKHX BUXPEH, OJTHAKO €CITU JEPEBbhsI PACIIONOKEHBI IOCTATOTHO
IUIOTHO, TO 3TOT PSJI JACHCTBYET CKOpee KaK CIUIONIHAS CTeHAa, a He Kak pemieTka. Hanpumep, eciu
BEeTEp AYET MOMEpPeK AOPOTHU, 0OCAKEHHOW MO CTOPOHAM JIEPEBBSIMH, TO 37€Ch OyneT TypOyJeHT-
HOCTh, KaK U TIpU OOTEKaHWHW BMaauHbI. [loneT Ham TakuM MecToM Oe3ycloBHO omaceH. MHorna,
npaBJa, IpoJieTast Ha/l OOpaIIeHHON K BETPY CTEHOH Jieca, MOKHO OIYyTUTh MOJIBEM, KaK HaJ CKJIO-
HOM.

Puc. 146. O0tekaHue psiga qepeBbeB

CrapT B OKPYXXCHHH JICPEBHEB TPEOYET JOMOIHUTEIBHONH OCTOPOXKHOCTH, TaK KaK JieJbTarliaH
BEeChbMa YYyBCTBUTEJICH K HEOOJIBIIUM BUXPSIM, OCOOEHHO Ha OOJBIINX, OKOJIOCPHIBHBIX YIIIaX aTakH,
KOTOpBIC HEN30eKHBI IIPH CTapTe.

[ToneTsl B ycOBUSAX TypOYJIEHTHOCTH. Y CBOUB BCE, YTO TOBOPUIIOCH BBIIIE O TYpPOYJIEHTHOCTH,
MAJIOT JOJDKCH OBJIAZCTh TEXHUKOHM IoJieTa B OOJITAHKY M TBEPJO 3HATh, B KAKUX CIyYasX MOXKHO
BBITIONHATH mosieT. [loguepkHeM, 4To HAOIIOACHHE 3a OKpYKAroIIel 00CTAaHOBKOW HEOOXOAUMO IS
TOTO0, YTOOBI ONPE/ICITUTh, YTO OXKUIAACT MUJIOTA B BO3IYXE.

OcMOTpeB TPOCTPAHCTBO BIiepenu ceds (MPOTHB BETpa), MHUIOT JOJIKEH COCTAaBUTh YETKOE
MPEJICTABJICHHE O BO3MOXKHBIX HMCTOYHWKAX BO3HHUKHOBEHHWs TypOyieHTHOCcTH. [Ipu Berpe TypOy-
JICHTHAsI 30HA 32 OOJBIIMMH XOJIMaMHU M TPeOHSIMU MPOCTUPACTCS HA 3HAUYUTEIBHBIE PACCTOSIHHUS, U
Heo0X0oanuMO H30eraTh MOIaJaHus B HEE.

Buxpu oT 31aHMI U JEepEeBhEB B 3aBUCUMOCTH OT MX Pa3MEpPOB MOTYT 00JaJaTh 3HAUUTEIHHON



SHEPIruey Ha yJaJeHUU COTHHU METPOB I10 HAIIPABIICHUIO BETPA, U MUJIOT JOJDKEH IPOSBIATH MAKCH-
MYM OCTOPOKHOCTH IIPH MOCAJKE C MOJABETPEHHON CTOPOHBI aXe HEOOIbIINX NPENATCTBUM.

CymiecTByIOT pa3iuyHble CHOCOOBI BU3yallbHOTO OOHapyXeHHs TypOYJEHTHOCTH, HaIlpumep,
HaOJI0ICHNE 3a JABIMOM, BBIMIIENIAMHM, 3@ MOJOPOIIEHHBIM IyYKOM TPaBbl, MYIIUCTHIMH CEMEHAMHU
pactenuii. Ha puc. 147 nmoka3aHa JpIMOBast CTpYS B IJIABHOM M TypOYJIEHTHOM HOTOKAX.

a
Puc. 147. [IsiMoBast cTpys B IUTABHOM (@) K TypOyaeHTHOM (0) MOTOKax

B mo6oM ciydae mopeIBEI T€X pa3MepoB, KOTOphIE HaMOOJEe CYIIECTBEHHBI MIJIs JC/IbTallIaHa,
MOXHO TIOYYBCTBOBATbh, CTOSI HA BETPY, OJJHAKO BAXKHO MOJYEPKHYTh, UYTO 3TH MOPBIBBI MOT'YT BCTpE-
TUTBCS YXKE B MOJIETE, XOTS HA 3€MJIE IPU CTAPTE OHU HE ONLYIIAIHCH.

Benuunna Harpy3ku OT TypOyJEHTHOCTH 3aBHUCUT OT CpeOHEH CKOpPOCTH BETpa, yAeJIbHOMW, Ha-
rPY3KH Ha KPbUIO W MOJIETHOM CKOpOCTH. UeM MeHbIIEe Harpy3ka Ha KpbUIO, TEM JIETYe JeIbTaIllIaH
yBJIeKaeTcst NopbIBOM. Tak Kak cuia, IelcTByronas Ha Teo, MPONOPIUOHAIbHA YCKOPEHUIO TTOTOKA
OTHOCHTEIILHO arrapara, TO armapar Ha OOJIBIIUX CKOPOCTSX MOJABEPracTcs 3HAYUTEIHLHO OOJIBITUM
Harpy3kam OT IOpbIBOB. [loaTOMY JjleTaThs Ha [OBHIUEHHBIX CKOPOCTAX B TypOy-—
JIEHTHOCTBb M OIIaCHO. YeM MeHbLIE CKOPOCTh, TEM MEHBIIIE HAarpy3Ka OT MOPBIBOB Ha aIra-
pat. OnHako, Ha CJIMIIKOM MaJlbIX CKOPOCTAX JieTaThb He MeHee OIacCHO. An-
napar, JETAIUA Ha OKOJIOCPBIBHOM PEXKHUME, MOKET CBAJIUTHCS HA KPBUIO MO JIEMCTBUEM MOPHIBA.
Jlyurmieit cKOpOCTBIO MPH TOJIeTe B OONTaHKY OyAeT Ta, KOTOpas HaXOAUTCS MEXAY MpeleIbHbIMU
pexumamu. [[s1 OOJIBIIMHCTBA JENBTAIUIAHOB TaKOW CKOPOCTHIO OYIET CKOPOCTh BOJU3M MaKCH-
MajIbHOI'O KaueCTBa, T. €. OKOJIO HAUBBITOJHEHIIICH.

YacTo neicTBHE OTIAEIBLHOIO BUXPSI Ha ammapaT MPOSBISIETCA B yAapHOM YBEIWMYEHUW WU
YMEHBILIEHUU MOABEMHOM, cuiibl. CTENEHb OMAaCHOCTH 3aBUCUT OT TOr'0, KaKyIo MEepPEerpy3Ky amnmapara
CIOCOOHBI BBI3BaTh BEPTHKAIbHBIC MOPBIBBL. [1OPBIBBI, H3MEHSIONINE TIEPETPY3KY Ha CAMHHILY, 0e3-
yCIIOBHO omacHEI. [IpogomkurensHoe nelicTBUE TypOYJICHTHOCTH TaKOW MHTCHCUBHOCTH MOXKET BBI-
3BaTh MOTEPIO KOHTPOJISI HAJ[ TTOJIOKEHUEM B MPOCTPAHCTBE, TaK KakK MpH OPOCKaxX BHU3 C YCKOPECHH-
€M, OJTM3KUM K YCKOPEHHUIO CBOOOTHOTO MAaJIeHUs, HACTYIAET MOTEPS BEca U pas3rpy3ka Kymnoja Jeib-
TaryiaHa. B momosHeHre K 3TOMy pe3kue OpOCKH BBEPX M BHHU3 CO3AIOT J00ABOUYHYIO MEPETPY3KY,
KOTOpasi MOKET OBITh OMACHOM IS armapara B IPOYHOCTHOM CMEICIIE.

()
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Puc. 148. [leiicTBre BUXpPS ¢ TOPU3OHTAIBHOM OCBIO Ha JIEbTaIUIaH

Bonwioe BHUMaHuE, yIeJIEHHOE BOMPOCY TYPOYJIECHTHOCTH, OOBSICHSAETCS €€ OOJBIION OmacHo-
CThiO Ans monetoB. Hanbonee 3amMeTHO TypOyJIEHTHOCTH MPOSBISAETCS B BUIE OPOCKOB ammapara
BBEPX M BHU3, OJTHAKO U OPOCKH MO KPEHY HEPEIKH, T, €. B TYpOYyJIEHTHON aTMocdepe MPUCYTCTBYIOT
BUXPHU BCEX HarpaBieHui Bpamienus. Ha puc. 148 mokazaH BUXpb ¢ TOPU3OHTAIBHOM OCBIO €T0 JAei-



cTBHE HanboJjee OIIaCHO, €CJIM CKOPOCTH ACIIbTAIlJIaHa OJM3Ka K CKOPOCTH CBAJIMBAHUSA U CCJIU IIOJICT
IMPOUCXOOUT BOJIM3H 3€MJIH.

lerl?-HaKI/l HU3MCHECHMUSA IMOTroabI

3a01aroBpeMEeHHOE 3HAHUE COCTOSIHUS TIOTOJIbl M BO3MOXHBIX €€ U3MEHEHHUH MO3BOJISIET JeNIbTa-
TUTAHEPUCTY HCIIONIB30BATh XOPOIIYIO JIETHYIO MOTOAY U MPEAyNpPEeAUTh CEphe3HbIE MOCIEACTBUS B
cllydae HeOIaronpHuaTHBIX METEOPOJIOTHYECKUX YCIOBHH.

MeTteoponorudeckasi CBoiKa OBITOBOrO Ha3HaYEHUS HE BCEr/ia JOCTaTOYHA Ui JIebTarIaHepU-
CTa, TaK KaK OHa OTHOCUTCS K KPYITHBIM paliOHaM W HE OTpakacT HE3HAYUTEILHBIX U3MEHEHUH I10-
roJsl BOMM3M MeCTa MPOBEACHUS MOJIeTOB. JlenbTariaHepucT AOKEH XOPOIIO 3HAaTh OOIIHE MpHU-
3HAKU U3MEHEHUS MOTO/bI, KOTOPBIE OMPEICISIIOTCS aHAIM30M B3aUMOJICHCTBUS COCTOSHUS METEO-
ponorndyeckux (hakTopoB: aTMOc(epHOro naBieHHs], 00JaUHOCTH, TEMIIEPATyphl BO3yXa, CKOPOCTU
Y HAIpaBIICHUS BETPA, BIAXKHOCTU U T. ., U YMETh COCTABUThH IIPOTHO3 MOTOBI [0 MECTHBIM HaOITI0-
neHusiM. Takol MpOrHO3 MOYKHO COCTaBHTh caMOMy Ha Omwkaiimme yackl (10 12 1), a mpuOnrmKeH-
HBIN — HA CyTKH.

UToOb! COCTAaBUThH WM MPOBEPUTH MPOTHO3, HAJIO BCETO HECKOJIBKO MUHYT, HO 3TU MUHYTHI U3-
0aBAT OT BO3MOXHBIX HETMPUATHOCTEW B moiieTe. Hemb3s noBepsATh 4rcTOMY HeOy, €CiM MPOrHO3
CBUJETEILCTBYET O LITOPME.

[Tpu monb30BaHUM MECTHBIMH MPH3HAKAMU HYXHO UMETh B BHJIY, YTO OJUH MPHU3HAK HE BCEra
rapaHTUpyeT BEPHOCTh MporHo3a. Uem Oouiblile MPU3HAKOB, AAIOMIMX OJUHAKOBBIE yKa3aHUS, TEM
00JIbIlIe BEPOATHOCTH MPABUIILHOCTH MPOTrHO3a. Eciii mpu3HaKu BBIPAKEHBI HEPE3KO M M3MEHSIFOTCS
MEJIEHHO, TO Moroja 0yAeT U3MEHATbCA MEVIEHHO, U HA00O0pOT.

IIpu3HaKku yCTOMYMBOM XOpOLIeil MOroAbl: BEICOKOE JABJICHUE B TCUCHHE HECKOJIBKHUX JHEU
MEJJIEHHO U HEMPEPHIBHO MOBBIIIAETCS;

- MpaBWIBHBINA CyTOYHBIN XOJ] BETPa: HOUYBIO THXO, JIHEM 3HAUUTEIILHOE YCUIICHUE BETpa, Ha Oepe-
rax Mopei 1 GOJBIINX 03ep, a TAK)KE B ropax NMpaBUiIbHAsi CMEHA BETPOB: JHEM C BOJbI HA CYIILY

Y U3 JIOJIHMH K BepIINHAM, HOYbIO — HA000pOT;

- MpaBWIbHBIA CYTOUHBIM XOJ TeMIlepaTyphl: JHEM MOBBILICHHE, HOYbIO MOHWKEHHUE; B 3UMHEE

BpEMsI TeMIIepaTypa HU3Kasi, JIETOM BBICOKAS;

- 3UMOM sicHOoe He0O M TOJBKO K Bedepy IMpH IITHUJIE MOTYT HAIUIbIBaTh TOHKHE CIOMCThIE 00J1aKa;

JIETOM HA00OpOT — pa3BUBAETCS KyueBasi 00JIAYHOCTh U K BeUepy UCUE3aeT;

- OCaJKOB HET; HOUbIO CUJIbHAS pOca WU UHEH;
- MPU3EMHBIC TYMaHBI, UCUE3AIOIIHNE MTOCIIe BOCXO/Ia COJIHIIA;
- sicHble 6e300Ja4HbIe HOYH (JIETOM);
- B HayaJse JHS MOSBISIOTCS HEMOABIKHBIC MTEPHUCTHIE 00JIaKa, KOTOPIE UCYE3aI0T K BEUEPY;
- OBICTPO TEMHEET MOCJIE 3aX0/1a COJIHIIA; JIBM)KEHUE MEPUCTHIX 00JIaKOB ¢ BOCTOKA Ha 3araj;
- COJIHIIE TIPH 3aX0J/I€ HE MEHSET CBOCH OKPACKH, COXpaHsis Oe0BaTO-KENTHIN I[BET;
- HaJ Cylled HauMEHbINIas TeMIIepaTypa Mmepel BOCXO0I0M COJHIIA, a Hanbombimas B 14—15 u;
- JIbIM, UOYIIUH U3 TPYObl, MOJHUMAETCS BEPTUKAIHLHO BBEPX;
- Hebo 6e300mavHoe, M MOCTIe 3aX0/1a COTHIIA Ha TOPU30HTE BUIHA cepeOpHUCTast MoJIoca;
- nedopmanus JUCKa COJHIIA WK JIYHBI IIPH BOCXO/IE HITH 3aXO0/I€.
IIpu3HaKH yCTOMYHUBOMH IJIOXOM MOr0JbI:
- HHU3KOE JIaBJICHUE, MAJIO M3MEHSIOIIEEeCs WK elle Oosiee OHMKaIoIIeecs;
- OTCYTCTBHE HOPMAJIBHOI'O CYyTOYHOI'O XOJ]a BETPa; CKOPOCTh BETpa 3HAUUTENbHAS;
- He0O CILIONIb 3aTSAHYTO CIOUCTO-IA0XKACBBIMU WIIH CIIOUCTHIMH OOJIaKaMU;
- MPOJOJDKUTENIbHBIE TOKIU WIIM CHETONa Ibl;
- HE3HAUWTENbHBIC U3MEHEHUS! TEeMIepaTyphl B TCUEHUE CYTOK; 3UMOI OTHOCHUTEIHHO TEIUIO, Jie-

TOM — IPOXJIATHO.

IIpu3Haku yxyaueHusi morojbl:

- MaJieHUe JaBlieHUs; 4eM ObIcTpee MajgaeT NaBjeHHe, TEM CKOpee U3MEHUTCS TOro/1a;

- BETep YCUIIMBAETCS; CYTOUHbIE KOJICOAHUS €ro MOYTH UCUE3al0T, HAIIPABJICHNE BETPA MEHSIETCS;

- TOsIBJICHHE OOJIBIIIOTO KOJUYECTBA OOJIAKOB Pa3IuIHON (OPMBI, KOTOPBIE OBICTPO ABMXKYTCS U
MOTYT COBEPIIIEHHO 3aKPHITh TOPU30HT;



- TeMIiepaTypa BO3JyXa IMOBBIIIACTCS K KOHILY JIHS; OBICTPOE JBIDKEHHE TMEPUCTHIX O0JAKOB C
3amnaja Ha BOCTOK;

- He0Oo uMeeT OelleCOBaTHIH I[BET;

- OTCYTCTBHE POCHI HOYBIO;

- He0O ¢ yTpa UMEeT KpaCHOBATHIH IIBET;

- JIbIM, UOYIIUH U3 TPYObl, CTEIETCSI TOPU3OHTAIIBHO;

- YCWIEHHE BETpPa K BEUEpy;

- 71eHb ObUT 0€300a4YHBIN, K BeUepy MOSIBISIIOTCS 00J1aKa,

- ¥ COJIHIIE 3aXOJMT B TyUy;

- B HayaJle WM CEpPEeJMHE JIHS IMYEIIbl POEM JIETAT B YJIEH;

- 3Be3/bl MEPLAIOT CHHUMU OTTEHKAMU; UHOT/Ia HOYBIO MOBBIIICHUE TEMIIEPATYPHI.

IIpu3Haku yJjay4nieHus MOroabl:

- J1aBJICHHUE MOBBILIAETCS;

- TOCTeNeHHOE MPOosICHEeHHE Heoba;

- JIOK[IIb WJIM CHET BBIMAJAI0T BPEMEHAMH M OBIBAIOT IOBOJBHO CHIILHBIMH, HO HE MTPOJOIKUTEIb-
HBIMU;

- TeMmImepaTypa 3MMOM MOHUXKAETCS, JIETOM MOBBIIIAETCS (TIOCTIE MPEIBAPUTETHLHOTO TOHMKEHUS );

- B TEYEHHE JTHS UJAET CUIIbHBIN 0K b, @ K KOHILY JHS OH ociabeBaer;

- K KOHIIy JAHs HE0O JIeIaeTcs CBETIO-KPaCHBIM;

- BO BTOpPOM NOJIOBUHE JHS MOSIBISIETCA Paayra;

- JIbIM, UAYIIUH U3 TPYOBl, MOJHUMAETCS BEPTUKAIHHO;

- €CJIM B Hayaje JAHS UIET CUIbHBIA 10K b, @ BETEP OUYTHU OTCYTCTBYET, TO K CEPEIUHE JTHA MOXK-
HO JaTh XOPOLIEH MOrO/Ibl.

IIpu3Haku npuOJMKEHUs] IKBAJA - BHE3AIIHOIO, CUIBHOIO YBEJIMYEHHUsI CKOPOCTH BETpA U

MT'HOBEHHBIX U3MEHEHHUH €T0 HApaBIeHHs, 0COOEHHO BaXKHO 3HATH JEIBTAIIIAHEPHUCTY.

Haubonee noaxozsiiee BpeMs A5 BOSHUKHOBEHHUS IIKBAJIOB — Temuioe BpeMs AHsI. OcoOeHHO
9acTO IIKBAJIbI BO3HUKAIOT NIEpe]] MPUOIMKEHUEM MOITHBIX KyUeBO-/105K/IeBbIX 00JIaKOB.
[Ipu3Haku, npeaBemarone MpuOIMKEHUE IIKBAJIA, CICIYIONINE:

- Ha HENPOJOJIKUTEIBbHOE BPEMS COBEPILIEHHO CTUXAET BETED;

- HA TOPU30HTE BHJIHA HU3Kasl, OBICTPO ABIKYIIASCS Tyda C OUYEHb PE3KO OYEPUCHHBIM KOHTYPOM;
B [IOCJIEIHEM CJIy4ae IIKBaJ MOKET COMPOBOXKAATHCS AOKIEM WU IPAZOM;

- BCJeH 3a JOXKIEM cpa3y HauMHAET yTh CBEKUU BETEP;

- HAa TOPU30HTE MOSIBJISIETCS NeJIeHa MbLIH.

MeTeopoJioru4ecKnii aHAJIN3 MECTHOCTH

s oGecniedenrs 0€30MacHOCTH IMOJIETOB Ha JeNbTaljlaHaX He0OX0IMMO Tepe]] KaXKIbIM BbLIe-
TOM TIPOBOJIUTH METEOPOJIOTUUECKHUM aHAIU3 MECTHOCTH, HaJl KOTOPOI Oy TyT MPOBOAUTHCS TOJIETHI.

[TocnenoBarenbHOCTH IPOBEICHUSI METEOPOJIOTMUECKOT0 aHAIN3a CIIeAYOIast:

- OmpenenuTh TJIaBHOE HaIpaBJiCHUE BETpa, HAOJIO[as, HApUMED, 3a MEPEMEIICHUEM O0JIaKOB
WJIH 1bIMA;

- OMpeNeIuTh CKOPOCTHh ATOTO BETPa MPHU MOMOIIM aHEMOMETpPA; STOT 3aMep MPOU3ZBOIUTCS TOCIE
TOTO, KaK JIOCTOBEPHO YCTAHOBJIEHO, YTO 3aMEpSAETCS UMEHHO CKOpPOCTh IJIABHOTO BETpA, a HE
€ro 3aBHXPEHUS; CJIEI0BATEILHO, BBHIMOIHATL 3aMep HEOOXOIMMO Ha BEPIIMHE TOpPHI C HABET-
PEHHOI CTOPOHBI;

- U3YYHUTh XapakTep U peibed MOBEPXHOCTH 3€MJIU, HaJl KOTOPOM OyIeT MPOXOAUTH TMOJIET, a TaK-
K€ MECTO TIOCAJIKU C IeNIbI0 OMPE/IEIICHUS 30H, TJ€ BO3MOXXHO 00pa3oBaHue TypOyIEHTHOCTH;

- B JKapKue COJIHEYHBIC THU OMPEIEIUTh 30HBI, T/I€ BO3MOKHO 00pa30BaHHE TEPMUUYECKHUX MOTO-
KOB; 3UMOM TepMHUYECKHE MOTOKH BCTPEUAIOTCA TOpa3fo pexke, pa3Be YTo Ha CKIOHAX, CBOOO-
HBIX OT CHETa;

- HaMeTUTh Hambosee ONarompUATHBIM MapHIPYyT MOJIETa, IPUBS3BIBASICH K XapaKTEPHBIM OpHEH-
THpaM Ha MECTHOCTH;

- HEOOXOJAMMO TOMHHUTH, YTO B TOPHBIX YCIOBHSIX MacIITa0bl TypOYJIEHTHOCTH TOpPa3/io BBIIIE,
YeM B PABHUHHOW MECTHOCTH MPHU OJHOW M TOHM kK€ CKOPOCTH BETPA; MPEACIbHYI CHIIy BETpa
JUTSL KQKJIOTO cliydas HeoOX0UMO OMpEeNeNsTh OTAEIbHO, B 3aBUCUMOCTH OT pesbeda MeCTHO-



CTH.

Tabanna i BU3yaJIbHOM OLIEHKH CHJIbI BeTpa

Cuna Haspamme CxopocTh BeTpa TlaBneHmue.
BETpA, (cpennsis) 2 BnusiHue BeTpa Ha Ha3eMHbIE IPEAMETHI
Ganme| oo P@ Mm/c KM/4 Kre/m
0 tnas 0—0,5 0—1 0 JbIM mogHMMaeTcs BEpPTUKaIbHO. BpiMmen u u-
0) (0) CThS HA ICPEBHAX HETOIBHKHEI
1 Tuxuit  |0,6—1,7(1] 2—6 0,1 @urorep HE YCTaHABIUBAETCS IO BETPY, KOJIBIIIYT-
4) Csl OTHENbHBIC JUCThS. [[pIM MOTHUMAETCS HAKIOHHO,
yKa3bIBasi HallpaBJIeHHE BETpa
2 Jlerkuit 1,8—3,3 | 7—I12 0,5 Omymaercs Kak Jerkoe myHoBeHue. Crerka Ko-
2,9 9 ne6moTes Guary ¥ BeiMnen. JIMcTes BpeMeHaMu 11esie-
CTAT
3 Cna0m1it 34—52 | 13—18 2 JIMCThsT M TOHKHE BETBU JIEPEBBHEB MOCTOSHHO KO-
4,5) (16) Ty TCs. BhICOKas TpaBa M MOCEBBI XJICOOB HAYMHAIOT
koseOaThesi. Berep pa3BeBaeT duaru u BIMITENBI
4 Ywmepen- | 5,3—7,4 | 19—26 4 [IpuBonUT B NBUXKEHHUE TOHKHE BETBU JEPEBLEB;
HBIN (6,5) (23) MIOAHMMAET € 3€MJIM IbUIb. 110 BEICOKOI TpaBe M moce-
BaM MPOOETaroT BOJHBI. BEITATHBAIOTCS BHIMIIETIBI
3 Caexnit 7,5—9,8 | 27—35 6 Kauarorcst BeTBM U TOHKHE CTBOJIBI ACPEBHEB, IIy-
(8,5) (31) MHT Jiec. BertsruBarorces 6onpiue ¢uaru
6 CunpbHbril | 9,9—12,4 | 36—44 11 Kauatorcst TOJCThIE Cyubs JE€PEBHEB, LIYMUT JIEC.
(11) (40) Bricokasgs TpaBa M IOCEBbl BPEMEHAMHM JIOKATCA HA
3eMITIO0, TYIAT TenerpadHble IPOBOJIA.
7 Kpenkuit | 12,5—15,2| 45—54 17 Kagarotcst cTBONBI IepeBbEB, THYTCS OOJIBIINE BET-
(14) (50) BU U Cyubs, UATH MPOTUB BeTpa TpyAHO. ChblmmTcs
CBUCT BETpa OKOJIO CTPOEHHH M HENOABMKHBIX Mpea-
METOB
8 Ouenn 15,3—18,2| 55—65 25 Kauatorcst Oonpime AepeBbs, JIOMAIOTCS TOHKHUE
KpEIKUi (17) (60) BETBU U CyXHUe, Cyubs. INTU IPOTUB BETpa TPYIHO.
[Iym mpubost BOTH Ha MOOEPEkKbSIX OONBIINX 03ep U
MOpEH CITbIIIIEH Ha 3HAYUTEIHHOM PAaCCTOSHUHU
9 Iropm | 18,3—21,5| 66—77 35 HeGonbime TOBpeXACHUS CTPOCHHM, JOMAIOTCS
(20) (72) OoJbIIKE CyYbs IEPEBbEB, CABUTAIOTCS C MECTA JIETKHE
MIPEeIMETHI.
10 CwbHeri | 21,6—25,1| 78—90 46 Pazpymenus, HEKOTOpBIE IEPEBBI MOTYT OBITh
LITOPM (23) (84) CJIOMaHBbI.
11 | XKectokmii | 25,2—29 [91—104 64 3HaYUTENbHBIE pa3pyLIEHHs, BETEP JIOMAeT CTBOJIBI
ITOPM JIEPEBbEB.
12 VYparan | Cesime 29 | Coimie |CBpitie 74 Karactpoduueckue paspymieHus, ACpeBbsl BBIPHI-
104 BAIOTCS C KOPHEM.
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4

OKA3AHUE MEPBOI MEAULIMHCKOI MOMOIIHA

JlenpTarianepHslii CIOPT HECMOTPS Ha CBOIO 3PEIMINHOCTD U KaXYIYHOCS IPOCTOTY, KaK U BCE
aBUALMOHHBIE BUIBI CIIOPTA, CBA3aH C ONPEICICHHBIM pUCKOM. [103TOMY KaXablii CHOPTCMEH, 3aHU-
MAIOIIMICS AEIbTAIIAHEPHBIM CIIOPTOM, JOJKEH O0slafiaTh 3HAHUSAMHU M HaBbIKAMHM OKa3aHUs Iep-
BOM MEIUIMHCKON ITOMOILHM IIPY HECYACTHBIX CIIyYasix.

AHanu3 JeTHBIX IPOUCIIECTBUH ¢ 3apyOeKHBIMU JI€IbTAIUIAHEPUCTAMU [TOKAa3bIBAET CIIEAYIOIIEe
pacnpeneneHue TpaBM 110 TPYIIIaM:
TpaBMbl HI>KHUX KOHEUYHOCTEW U Ta3za
TpaBMbI BEpXHUX KOHEUHOCTEN
TpaBmbI uepemna u Mo3ra
TpaBMBI IO3BOHOYHUKA

31%
27%
22%
11%



5. TpaBMBI BHYTPEHHUX OpPraHOB — 6%

6. IIpouue TpaBMBI - 3%

PaccmoTpuM  Hambosiee BO3MOXKHBIE TPaBMbI, UX TNPHU3HAKU U MEPBYIO METUIIMHCKYIO I10-
MOIIIb, KOTOPYIO HEOOX0ANMO OKa3aTh MOCTPAAABIIEMY B KaXKJOM KOHKPETHOM CIIydae.

Panbl MArKHX TKaHe#l

PaHa — 3TO HapyuIeHUE LEJNOCTH TKAaHEH, BI3BAHHOE MEXaHMYECKUM BO3JAcicTBHEM. Paznu-
YaloT paHbl pe3aHble, KOJIOThIE, YIINOJIEHHbIE, Pa3MO3KEHHbIE, pBaHble. PaHbl MOTYT OBITH MOBEPX-
HOCTHBIE U TITyOOKHeE, C MOBPEKICHUEM COCYIO0B, HEPBOB U CyXOKUIUH. TskecTh COCTOSHUS U 00b-
€M MEepPBOI MOMOIIY 3aBUCST OT XapaKTepa, OOMHUPHOCTH, IITyOUHBI U JIOKAJIU3alUU PaHBbI.

IIpu3HaKu: 3usiHUE KPAaeB paHbl, KPOBOTECUEHUE.

IlepBasi momomb: py BceX BUAAaX paH HAKJIAIbIBAIOT aCENTUYECKYIO MOBSA3KY C MOMOUIBIO T1e-
PEBS30YHOTO MaKeTa WM CTEPUIBHOTO OMHTA, YTO OJJHOBPEMEHHO SIBISIETCS CIIOCOOOM OCTaHaBIIU-
BaHMs KpoBoTedeHMs. lIpenBapurenbHO Kpas paHbl CMasbplBalOT HAacTOMKOW Hopxa. Ilocie 3toro
00JIbHOM MOMKEH ObITh HAMpaBIeH B TPABMATOJIOTHYECKOE OT/IeJeHHEe. TpaHCTIOPTUPOBKA HA HOCHII-
kax yiexa. [Ipu HeOoNpIIMX paHaX, HE COMPOBOKIAIOIIMXCS CHIIBHBIM KPOBOTEUEHHEM, OOJIBHOTO
HaIpaBJIslOT B TPABMATOJOTUYECKHUM MYHKT WIH B MOJUKINHUKY.

PacTszkeHue CBSI30K
PacTsaxeHMs CBS30K BO3HHUKAIOT TJIABHBIM 00pa3oM B 00JIaCTH TOJIEHOCTOITHOTO CyCTaBa
MpY MOJABEPTHIBAHUU CTOIIBI.
IIpu3naku: 6011b, OrpaHUYEHUE MTOABUKHOCTH, IPUIYXJIOCTb, TIOJKOKHOE KPOBOU3IIUSHUE.
IlepBasi momMomb: Ha TOBPEKICHHBIA CyCTaB HAKJIAIBIBAIOT JABAIIYIO MTOBSI3KY U B MEPBbIC Ya-
CBbl IPUMEHAIOT XoJao0x. Ilocne okazaHMs MOMOIIM TPAHCIIOPTUPOBKA B TPABMATOJIOTMYECKUN ITyHKT
WJIY TTOJTUKIIMHUKY.

COTpﬂCEHI/Ie WJIN CAaBJI€HUE I'OJIOBHOT0O MO0O3ra

CoTpsAcCeHMe TOJIOBHOT'O MO3T'a BO3HHMKAaeT NpHU TpaBMe uepena. Tskenas TpaBMa
gyepena COIpOBOXKAAETCS KPOBOM3INUSHUEM B MIOJIOCTH Yepena M 0Opa30BaHUEM I'eéMaTOMBbI, KOTopast
BBI3BIBACT CAABJICHUC I'OJIOBHOI'O MO3ra.

IIpu3Haku: Ipu COTPSICEHUH FOJIOBHOTO MO3Ta HACTYNaeT MOTEPs CO3HAHUS, TOJIOBOKPYKEHHE,
TOIITHOTA, pBOTA. KOKHBIE MOKPOBBI OJeIHBIE, XOIOAHbIE HAa OmIyNb. [lynbc 3aMeuieH, HampsHKEH.
Tspxenoe corpsiceHne Mo3ra CONpPOBOXKAAETCS MPOIOJIKUTEIBHBIM PACCTPOMCTBOM — CO3HAHUS, ILIO-
KOBBIM COCTOsiHMEM. IIpu3Haku cllaBieHusl TOJJOBHOTO MO3Ta MPOSIBIAIOTCS HA (POHE MPU3HAKOB CO-
TPACCHUA U YaCTO 3aBUCAT OT BCIIMYMUHLBI U JIOKAJIU3ALUK KPOBOUIJIUAHUA. O6IIII/IMI/I 1 HanbOoJee xa-
paKTepHBIMU NPU3HAKAMU SBJISIOTCS: TOJIOBHAs 00Jb, HapylICHHWE CO3HAHMs, HEPEAKO — CYAO0POTH,
IyJIbC HANpsbKeH, 10 30 y1apoB B MUHYTY, OJHOCTOPOHHEE pacIIMPEHUE 3PAYKOB.

IlepBasi moMomb: MOCTPAJABILErO YKJIAJbIBAIOT HAa HOCWIIKM, T'OJOBY IOBOPAYMBAIOT HAOOK
(1 mpenynpexaeHus 3amajaHus S3blka W yAyIIEHWs PBOTHBIMH MaccamM). TpaHcmopTUpOBKa
TOJIbKO Ha HOCWJIKAaX B XUPypruueckoe (HeHpoXupyprudeckoe) oTieIeHue.

BeiBrxu

BEIBMX — CTOMKOE CMEIIEHNE CYCTaBHBIX KOHIIOB KOCTEH, BXOSIINX B COCTaB TOTO HIIM MHOTO
cycTaBa.

OcHoOBHbIE MPU3HAKU: U3MEHEHHas (opMa TOrO WIM WHOTO CYyCTaBa, HApyMIAeTCs (PYHKITUSI
ATOTO CycTaBa, 00JIb.

IlepBasi moMouIb: IpHU BHIBUXaX B CYCTaBaX BEPXHUX WU HUKHUX KOHEYHOCTEH MPOBOAUTCS
MMMOOUIIN3alMsl KOHEYHOCTH C TIOMOIIIBIO IIUHBI U MOCTPAJaBIIET0 CPOUYHO TOCIUTATUZUPYIOT B XU-
PYpPrUYEeCcKOe OT/IETIECHHUE.

IHepeaombl

[lepeJsioM — 3TO HapyUICHHE LEJIOCTH KOCTH, BO3HMKILIEE MPH ylIape, NaBICHUHU, CTHOAHHH.
Ecan TpaBMa cOnpoBOXAACTCS MOBPEKICHUEM KOXKHU U MATKUX TKAaHEH, TO TAKOM IEepeIoM Ha3bIBa-
€TCS1 OTKPBITHIM.



IIpu3naku: B Mecte nepenaomMa 00ib, Aeopmarusi, HeHOpMaabHast OJBM)KHOCTD, ITPH HaJbIa-
LIMU — KOCTHBINA XpyCT; OJI€THOCTh KOXKHBIX TOKPOBOB, PACIIUPEHNE 3PAYKOB, HAJTHMUKE TpaBMaTH4de-
CKOTO OT€Ka B MeCTe mepenoMa. Bo3MokHBI 00JIeBOH IIOK U KOJIJIATC.

OCHOBHEIE NpHMEeMs! OKaB3aHMUs IIOMOUM IIPpH I1epejioMax
1. Ecnu ecTh MOJ03peHHE HA MEPESIOM WU JaKe CUIIbHBIN yIINO, HENb3sl IBUraTh, TAHYTh, Iepe-
MeIaTh KOHEYHOCTH JI0 POBEICHUS] UMMOOMIN3ALINH.
2. Bo Bcex citydasix MpOBOJUTCS UMMOOMIM3AIMS MIepesioMa KOCTH ITyTeM HaJO0XKEHUS IIMHBI, PU-

OMHTOBBIBAaHMEM KOHEYHOCTH K TEIy, YKJIaIbIBAHUEM Ha IIUT, IPUIAHUEM HEOOXOAUMOM MO3HI.

3. Illuna o6s3aTenbHO JOJKHA 3aXBAThIBATh JABa JJISl BEPXHUX KOHEUHOCTEH U TPH JIJISl HUKHHUX KO-
HEYHOCTEU CyCTaBa.
4. Ilpm 3aKpbITHIX MIEPEIOMAX CHUMATD C ITOCTPAIABILIETO OJEKAY HE HYXKHO.
5. Henb3st HakiagpIBaTh )KECTKYIO IIMHY MpsAMO Ha Teno. HeoOXoauMo MoMI0KHUTh MATKYIO TO-
KJIaJIKy W3 BaThl, TOPOJIOHA, OACKIBI U T. 1.
6. Bo Bpems mepekiaablBaHUs MOCTPAJABIIET0 HA HOCWIKHU U C HOCWJIOK IOBPEXICHHYIO KOHEU-
HOCTb JOJKEH JI€pkKaTh NOMOIIHHUK.
OCHOBHEIe BUOE IIEepPeJIOMOB
1. IlepesroMbl M1eYa, NPeANIeYbs U KUCTEN PYK.

IlepBasi moMomIb: MIMHUPOBAHNE HE MEHEE BYX CYCTaBOB MOBPEXKJIECHHOW KOHEYHOCTH (BbI-

1€ U HUXe nepesoma). [Ipennnedbe noiBeIMBaOT HAa KOCBIHKE.
2. IToBpeskaeHNne KIIOYULBI U JIONATKH.

IlepBasi moMoIb: OCHOBHASI LIEJb — YCTPAHUTh AEMCTBHE TSKECTH PYKH U IUIEUEBOTO IOsCA.
J171s 3T0r0 He0OX0JUMO OTBECTH PYKH MOCTPAIaBIIETo 3a CIHMHY U HAJOKUTh 3aCTErHBAIOIIee KOJIb-
110 U3 OMHTA Ha TUICYH C 3aXBATOM IPEIIUICYHA.

3. lloBpe:xkaeHne rpyAHON KJIETKH.

IlepBasi moMoLIb: IPHU NEepesoMe TPYAUHBI U pedep HaKIIaAbIBAIOT AABSIIYIO MOBI3KY U3 MO-

JI0TeHIa, OMHTOB U MPHUAAIOT MMOCTPAJABIIEMYy CHAsTUEE TIOJI0KEHUE.
4. IlepesioMbI HUKHUX KOHEYHOCTEH.

IlepBasi moMomb: MMpHU MeperoMax HUKHUX KOHEUHOCTEH HEOOXOJUMO HAKJIAAbIBAaTh IIUHY
Cpa3y Ha TpU CyCTaBa.

5. Ilepesnombl 1 yminObI Ta30BbIX KOCTEIA.

IlepBasi moMob: UMMOOMIM3ALIKS KOCTHBIX MOBPEXICHHUI OYEHb TPY/IHA, TaK KaK Jake He-
IIPOU3BOJIBHOE JBUKEHWE HUKHUX KOHEYHOCTEH BBI3BIBAET CMeEIIEHUE OTIOMKOB. IlocTpanasmero
YKJIaAbIBAIOT HA IINT, IPUJAB EMY IOJIOKEHHUE C MTOJyCOTHYTHIMU U CJIETKa pa3BeIeHHBIMM KOHEYHO-
CTSIMH, T10J] KOJICHHBIE CYCTaBbl CTABAT BaJIHK (T103a JIATYLIKK). DTO HECKOJIBKO PacCiIalIisieT MbIIIIIbI
Y YMEHbIIAeT 00Ib.

6. TpaBMBI NO3BOHOYHHMKA U IIEH.

IIpu3Haku: KpoMe NPU3HAKOB, NEPEUHUCICHHBIX BBIIIE, MIPU MOJHUMAHUU BBITSHYTBHIX HOT —
ycuseHue 0071 B 00J1aCTH TTO3BOHOYHHKA.

IlepBasi moMouIb: a) MPHU MOBPEKIACHUN IIEH — IMMOOUIM3AIM 11eu U rojoBbl. [loa rojgoBy
MOJJIOKUTh BaJUK, LICK0 3a(UKCHUPOBATH MOBA3KOM, MOCTPaJaBLIETO MPHUBSI3aTh K HOCHUJIIKAM JUIS
YMEHBIICHHS TOABUKHOCTH; 0) IPU MOBPEKIECHUH MTO3BOHOYHUKA ITOCTPAAABLIETO YIOKHUThH HA IIUT
WM IIHAPOKYIO JOCKY Ha CIIMHY WM JKHUBOT. J[eMCTBOBAaTh CIIEyET OCTOPOXHO, TaK KaK UMEETCs
OIaCHOCTb MOBPEXKEHUS CIMHHOIO MO3T'a KOCTHBIMU OTJIOMKaMH.

IIomHuuTE: BO BCEX ciydasx MEpeioMOB MOCTPaaBIIEro HEOOX0IUMO HEMEJIEHHO J10CTaBUTh
B Oymkaiiniee geueOHOe yupeKIeHuE.

BHumaHMe: Ipy OTKPBITHIX MEPEIOMAX BIIPABICHUE OTIIOMKOB KaT€rOPUYECKH 3amperiaercs!
Heo6x01uM0 OCTaHOBUTH KPOBOTEUCHUE, HAJIOKUTH CTEPHIIBHYIO MOBS3KY U 3a(pMKCUPOBATH KOHEU-
HOCTb IIIMHOW B TOM IOJIOXKEHUH, B KOTOPOM OHA HAXOAUTCS.

IToMHuUTE: BCAKOE JBM)KEHHE MOBPEKICHHOM KOHEYHOCTH M HETpaBHIIbHAS MMMOOMIN3AIUS
MOXET YTSKEIUTh TPABMY — IPEBPATUTH 3aKPBITHIN NIEPEIOM B OTKPBITHIM, BBI3BATh IIOK, KOJUIAIC,
KpOBOTEUYEHHUE.

OJHUM 13 TPO3HBIX OCIIOKHEHUHN IIPU TPABME SIBISETCS TPABMAaTUYECKUM IIOK MJIU KOJUIAIIC.



TpaBMaTuueckuii MOK

IIpu3Haku: KapTHHA TPAaBMATHYECKOTO IIOKa COCTOUT U3 NMBYX ¢a3. [lepBas — Bo30OykaeHHE —
4acTo HE 3aMeyaercs. JTo ObICTpOTEeYHasl JABHUraTelbHAs peakiys MOCTPAAaBLIEroO (B CO3HAHHM).
Jlutio GnenHoe, B3I OECIOKONHBIN, peueBoe BO30YKIECHNE — KANOObl, KPUK, JbIXaHUE YyYallleH-
HOE, HepaBHOMEPHOE, MYJILC HaNpsHKEHHBIA. BTopas (aza — ncuxudeckoe yrHeTeHue, 0e3y4acTHOe
OTHOIIIEHHWE K OKPY’KAIOIIEMy, PE3KOe CHWIKEHHE PEaKIMd Ha OOJb MpU COXpPAaHEHWW CO3HAHUA,
MyJIbC yUallleHHBIH, caldblil, TeMuepaTypa MOHIKEHA, IbIXaHHe YacTOe M MOBEPXHOCTHOE, KOXkKa TO0-
KpbITa JJUITKUM, XOJIOIHBIM IMOTOM. Hadyano pBOTHI sSBIsS€TCS MPU3HAKOM 0CO00 OMACHOTO COCTOSHUS
MOCTPA/IaBILIETO.

IlepBasi momMomb: HEOOXOAUMO KaK MOKHO OBICTpEe YMEHBIIUTH 00Jb, OCTAHOBUTH KPOBOTE-
YeHHe, IPOBECTH UMMOOMIN3ALHUIO TiepenoMa. i yMeHbIIeHHs 001 PeKOMEHAYEeTCsl TI0Ib30BaTh-
Csl XJIOPITHIIOM, aHAIBTUHOM 2—3 TaOJETKH), CEPACUYHBIMU CPEACTBAMHU — d(eIpruHOM, KOPIUAMHU-
HOM, pacTBOpOM BasiepHaHbl. IIpy yXyzueHnn AbIxaHus — UICKyCCTBEHHOE AblxaHue (poT B poT). Co-
rpeBanue Tena. HeoOxomumo naTh ropsyuid ciaaakuid 4aid wiau Boxy. MoxkHo nmate 100—120 mu
40%-Horo ciupTa (BOJKH).

BHumaHuMe: py HaTWYMM PBOTHI M PAaHCHHWH XKWUBOTA MHUThe HE AaBaTh! OOs3aTenbHA HEME-
JICHHAs roCruTajin3anusi.

Komananc

OT0 TaKKe OTBETHAs peakiys opraHu3Ma Ha 00Jb IIpU TpaBMe.

IIpu3Haku: 6yIeTHOCTh KOKH, MIOBEPXHOCTHOE M PEJKOE JIbIXaHUE, YaCTbIM IyJbC, XOIOIHBIN
JIMIKUHN TI0T, HU3Kas TEMIIEPATYPA, CIIyTAHHOCTb U 3aTEMHEHUE CO3HAHMS.

IlepBasi moMoOIIb: MTOCTPAIABIICTO MOJOXKHUTH TOPH3OHTAILHO 0€3 TOAYIIKH, YCTPAHUTh OOJb,
JaTh CEpIEUYHbIE CPEACTBA, COTPETh, 1aTh MUThE BHYTPb, IPOBECTH aKTUBHOE JbIXaHUE, OKa3aTh HE-
00X0IMMYTO TIEPBYIO MOMOIIb TIPU TPaBME.

KpoBoTeyenus

KpoBoTeueHMEe — u3NUsIHUE KPOBU U3 KPOBEHOCHBIX COCYOB BCIEACTBUE UX MOBPEXKICHUS.
KpoBoTteuenue paznnyaercs apTepruaibHOE U BEHO3HOE.

ApTepralIbHOE KPOBOTEUEHME Pa3BUBACTCS NP MOBPEKICHUN apTEPUl U COIIPOBOXK-
JaeTcst OOJIBIITON KPOBOIIOTEPEH.

IIpu3HaKku: KPOBb U3NTUBAETCA OOMIIBHO, TOTYKOOOPA3HO, UMEET ajblil LIBET.

ITepBasi moMOIIb: HAKIAABIBACTCA aCCITHUYECKas AaBslas MoBsa3Ka. [Ipym paHEHMSIX KPYIHBIX
COCYZI0B KOHEUHOCTEHN — JKI'yT, HAaKJIaJbIBAaEMbI BBILIIE MECTAa paHEHMs U KpOBOTeueHus. I 'ociuranu-
3UPYIOT B XUPYPTHUYECKOE OTACICHUE JIe)Ka Ha HOCUIIKAX.

BeHO3HOEe KPOBOTEUEHME BO3HUKAET IIPU MOBPEXKIECHUH BEH.

IIpu3Haku: npu Hapy>KHOM KPOBOTEYEHUU KPOBb TEMHO-BHUIIIHEBOI'O 1[BETA U3JIUBAETCA U3 PaHbl
MEIJICHHOU CTpyeil.

IlepBasi noMoIIb: HAIOXKEHUE ACETITUUECKON NaBsIIel MOBA3KH HA paHy, ¢ 0043aTelIbHOM OT-
METKON BPEMEHU HaJI0KEHUS.

OTmopo:kennst

OTMOPOXEHMS — MECTHOE NOBPEKICHNE TKAaHEH, BOZHHUKAIOIIEE B PE3YJIbTATE JUIUTEIBHOTO
BO3JICUCTBUSl HA HUX HU3KOM TeMreparypbl. OTMOPOKEHHIO 4Yallle BCEro IMOIBEPIaroTCs HE3alllM-
LIEHHBIE YacTH Jula (HOC, IIEKH), a TAK)K€ KOHUYMKH MaJIbLIEB PYK U HOT. Pa3nuyaioT yeThipe crere-
HU OTMOPOXEHUS: | CTeeHp — 3aCTOIHOE TIOKpacHEHUE U OTeK Koxu, Il ctenens — oOpazoBanue my-
3BIPEi, HATIOTHEHHBIX )XUIKOCTBIO, [[[-oMepTBIeHNEe MATKUX TKaHEH (KOXH U MOJKOKHOM KIIeT4at-
ku), [V cTenens — oMepTBIeHNE BCEX TKAHEH, BKIIIOYast U KOCTHYIO.

IIpu3zHaku: 60JBHBIE KATYIOTCS HA MOTEPIO YyBCTBUTEILHOCTH B 00JIACTH MOPAKEHHBIX y4acT-
KOB, MHOTJIa YyBCTBO XO0JIOZa WJIH MOKalbiBaHus. [lopakeHHbIe y4acTKU KOXU OJIeAHbIE WIH UMEIOT
CUHIOIIIHYIO OKPACKy. ¥ CTaHOBUTD CTEIIEHb OTMOPOKEHUS Cpa3y HEBO3ZMOMKHO.

IlepBasi moMowLIb: cOrpeBaHUE MOCTPAAABUIETO, U1l YETO €ro MEPEHOCAT B TEIUIOE MOMEIEHNE
WM MalllMHYy U JAIOT ropsiyee muThe. [lopaskeHHBI y4acTOK 00padaThIBAIOT CIUPTOM U HA HETrO Ha-



KJIa[(bIBAlOT aCEeNTUYECKYI0 MOBA3KY. [locTpagaBuiero HanmpasislOT B TPaBMATOJIOTMYECKUM ITyHKT
WIN B XUPYPrU4ecKoe OTAeICHNE OOJIbHULIBI.

Yromienue

Oxazanmne nepBoﬁ IMOMOIIM IIPpU YTOIIJICHUU HGO6XO,Z[I/IMO HadyaTh HEMCIJICHHO IIOCJIC HU3BJICUYC-

HUS TOCTPaAaBIICTO U3 BOJOCMA.
[Ipu 3TOM HYXHO:

- 0CBOOOAUTH MOCTPAAABIIETO OT OEK/IbI;

- 0CBOOOJUTH JbIXaTeIbHBIC MMyTH OT MEeCKa, Wia, TPsI3u U BOJbL. Bomy M3 JbIXaTeNbHBIX IMyTeH
YAAAIOT IMyTEM YKIAIbIBAHHUSA IOCTPANABIIErO KMBOTOM Ha KOJECHO M HAJaBIMBaHUS JIEBOU
PYKOIi Ha CIIMHY;

- Ha4aTh MPOMU3BOJUTH HUCKYCCTBEHHOE JIbIXaHUE 0 COCcO0y 30 PTa B POT WIJIM U30 pTa B HOC U
HENPSIMOW Maccax CepAaLa;

- TIpH IpU3HAKaxX 0KMBJICHUS (3pauKH CY’KHUBAIOTCS, OSIBIAETCS JAbIXaHUE, CEpeUHas JAesTelb-
HOCTB) IOCTPAJIaBIIEr0 Ha HOCWJIKAX CPOYHO HAIPABIAIOT B OJIM3pacloyioKeHHOE JieueOHOoe
YUpEKICHNUE.

DJIeKTpPOTPaBMa

OmnacHOCTh 1)1 XKU3HU NpeACcTaBisieT Tok cuioit 6onee 100 MA nipu Hanpspkenuu 110 B.

IIpu3Haku: nopaxaroliee JeiicTBUE MPOSIBIsAETCS MTHOBEHHO, KOTAa Beien 3a (GuOpmsiuen
cepAua HacTymaeT ero octaHoBka. OJIHAKO BEAYLIUM CHUMITOMOM SIBJISIETCS OCTAHOBKA JIbIXaHUS.
Ilepuon knmuHMuyeckoi cmeptu anutcs 8—10 mMuH. B MecTax BXoJa 1 BbIX0/1a TOKa — Oellble MATHA,
OXKOTH.

IlepBasi moMoOLIb: NTOCTPAJABLIETO OCBOOOXKIAIOT OT 3JEKTPOIPOBOIOB U MPOBOJAT KOMILIEKC
MEPOIPUATHH 110 0KUBJICHHUIO: HCKYCCTBEHHOE JIbIXaHUE, HETIPSMOM Maccax cepAla.

II. HABEMHAS ITOAT'OTOBKA

OBIIIAA U CITELIUAJIbHAA
OU3NYECKAA ITOAI'OTOBKA
JNEJIbTAIIUIAHEPUCTA

3aHATHUS €IbTAIUIAHEPHBIM CIIOPTOM TPEOYIOT BCECTOPOHHEH (pU3MuecKol MOAroTOBICHHOCTH
MUIOTOB. J{J1s1 yCHemHOoro BiaieHus armnapaTtoM B BO3AyXe 3aHUMAIOLIUMCSI He00OX0IUMMO pa3BUBaTh
CHJIOBBIE CITOCOOHOCTH, OCOOCHHO MBIIIL PYK H IJICYEBOTO MOsCa, a TaKXKe OBICTPOTY U KOOpJIWHA-
LU0 IBYKEHUH. /{7151 BBIOJIHEHUS MHOTOKPATHBIX MOABEMOB B FOPY C JeNbTaIlJIaHOM TpeOyeTcs Orl-
pelleIeHHBI YPOBEHb PAa3BUTHUS MBIIIL HOT U 001N BBIHOCITUBOCTH.

B cBs13u ¢ 3TUM B TPEHUPOBOYHBIE 3aHATHS I€TIbTAMNIAHEPUCTOB HEOOXOIUMO BKJIIOYATh YIIPaK-
HEHHs M3 MHOTHX BUIOB CIIOPTa, KOTOpBIE OBl CIOCOOCTBOBAIM KakK OOIIEH, Tak U ¢ CHEIHaIbHON
¢bu3nyeckoil MOAroToBKe JenbTaruianepucTa. K HUM OTHOCATCS THMHACTHYECKHE YIpPaKHEHHUS,
CIIOPTUBHBIE UT'PBI, JIBIKHU, MHOTHE YIPAXKHEHUSI U3 JIETKOW aTJIIETUKU U APYTUX BUAOB CIOPTA.

Kpome Toro, nenprariaHepuctaM peKOMEHAYETCS €KEIHEBHO BBIMOIHATH KOMIUIEKC YIIpajkHe-
HUH (THMA yTpeHHEH 3aps]Kh), CIIOCOOCTBYIOUIMHM Pa3sBUTHIO CHIIBI U TOJAEPKAHUIO MBIIICYHOTO
TOHYCa T€X MBIIICUYHBIX IPYII, Ha KOTOPbIE JAeNbTAaIUIAaHEPUCT J0JKEH o0paliath 0co00e BHUMAaHHUE.
BosbIIMHCTBO yIpaXHEHWH M3 KOMIUIEKCA, PEKOMEHIYEMOTro J[eNbTalulaHEepUCTaM, HEO0O0XOAUMO
BBITIOJHATH C OTATOLICHUSMH (PE3MHOBBIN OMHT, TaHTENH pa3HOro Beca U T. 1.). [Ipuuem xenaTenb-
HO IIOCTENIEHHO YBEJINYMBAaTh BEJIMYMHY OTSITOIIEHUHN (B pa3yMHBIX NpEAENax) B CBA3M C TEM, 4YTO
MIPUBBIYHBIE HAIPY3KH MEPECTAIOT BHI3bIBATh MOJOKUTEIbHBIE U3MEHEHNUs B opranuisme. Kaxmnoe ym-
pa>kKHEHHE BBINOJIHAETCS 10 JIETKOTO YTOMJIEHUS.

PaccmoTpuM mpuMepHBIN TUTaH y4eOHO-TPEHUPOBOYHOTO 3aHATHS MO OOIIEH W CHeIHaTbHOU
(u3M4ECKOil MOATrOTOBKE JIEIbTAIIAHEPUCTOB.

1. ber ¢ 2—3 yckopenusimu 1o 20 M — 5—7 MHH.
2. OO6uiepa3BuBalOLINe yIPAKHEHUS] Ha YKPEIUIGHHE OCHOBHBIX MBIIICYHBIX TPYII U YBEIUYCHUE



MOJIBMKHOCTH BO BCEX OCHOBHBIX CycTaBax (CO CHapsiiaMu: HaOWBHBIE MSYH, FTAaHTEIH, THMHACTHYC-
CKasl CKaMelKa, pe3MHOBBI OMHT; Ha THMHACTUYECKOM CTeHKE U O€3 CHApsA0B: B IBU)KEHUH, HAa MeC-
Te, B mapax) — 15—20 mMuH.

3. TlonBWXHBIC UK CIIOPTHBHBIE UTPHI  (MUHU-(YTOOJ, 6ackeT00I1, BOJIei00i), acTadeTsr — 10—
15 mMuH.

4. AkpoOaTuyecKkue ynpaKHEHUs s YIyYIIEHUs JeATEJIbHOCTH BECTHOYJISIPHOrO ammapara,
KOOpJAMHALMM JBIKEHHUM, JUHAMHYECKOIO paBHOBecHs  (IEpekaThl, BIEpE-Ha3ald, B CTOPOHBI,
KYBBIPKH BII€pE/I-HA3a]l C BO3BBIILIEHHOCTH, 4Y€pe3 MPEINsATCTBUE, CANbTO BIEpea C  MOAKHIHOTO
MOCTa: ¢ MecTa M ¢ paz0era, calbTO Ha3aJ C MOJAKUIAHOTO MOCTA: C TOAJCPKKOW, C JIOHXKEH,
co cTpaxoBkoi) — 30 MuUH.

5. Yopaxuenust B ynope (paBHOBBICOKHE Opychs): X0[p0a Ha pyKax B yHope, OT)KUMaHUE B
yIope, B yIIOpe Jie)ka COTHYBIIMCh, B CTOHKE Ha pyKax —C MOMONIbIO, «yroJok» — 10 MuH.

6. Yrnpaxnenuss B Buce (NepeKiajvHa, pa3HOBBICOKHUE OPYChs): MOATIATUBAHUE C OTATOLCHUS-
MU, U3 BUCA NIEPEBOPOT B YIOP — OMyCKaHHE NEPEBOPOTOM BIIepe] B BUC, 00OPOTHI Ha3aj B yrnope —
10 MuH.

7. YnpaxxHeHus B paBHOBECHH: X0h0a, MPBIKKHU, TTOBOPOTHI HA Y3KOU M BBICOKOH orope — 10 MuH.

8. YnpaxHeHus Ha yKperieHHE TOJICHOCTOIMHOIO CyCTaBa, MPBDKKU MpSIMO, OOKOM, CIIMHOM BIie-
pell, ¢ TOBOPOTOM, C MPU3EMJICHUEM B LIEJIb — 15 MUH.

9. YnpaxHeHHs CO IITAaHTOM U Ha TPEHa)Kepe Ha Pa3BUTHE OCHOBHBIX MBILIICYHBIX Ipyn (crudare-
JI1 ¥ pa3rudareny TyJIOBHUINA, HOT, pyK) — 20 MUH.

10. Vmuranus nosnera Ha AeNbTaIlUIaHE HA NPOCTEHIIEM TpeHaxkepe (NepekiIaauHa, MOABECHAas
CUCTeMa, THMHACTUYECKas Majka). OTO yINpakHEHHE BKIIOYAIOT B YUYEOHO-TPEHUPOBOUYHOE 3aHSATHE
KaK B HaydaJje, Tak 1 B KOHIIE — Ha (poHE HapacTaionero yromiueHus— 10—15 muH.

11. VYmnpaxuenus Ha pacciabieHue, Ha BHUMaHUE, JICTKHI YCIIOKauBaIOMUK Oer, IPUHITHE TETI-
JIOTO AyIlla C TEPMOMACCAXKEM (COUETaHHE ropsiueid MepeMEHHO C XOJI0IHOM BOIOK).

Ecnu ecth BO3BMOXKHOCTH, HEOOXOJMMO HCIIOJIB30BATh YIPAKHEHUSI Ha CIEHUAIBHON TPEHUPO-
BOYHOH ammaparype: THMHACTUYECKOM KoJjiece (CTallMOHApPHOM U MOIBUXHOM), 0aTyTe W JIOTIHMHITE
(cm. xypHan «Kpbuibs Ponune», 1979, Ne6, c. 21).

Kpome Toro, HeoOXoIuMO peKOMEHJI0BaTh BCEM JAENbTAIUIAHEPUCTaM B 00s3aTebHOM MOPSIKE
rocye cOOPKH anmapaToB (B MOJIETHBIE JHH) OOIIYI0 pa3MHUHKY Nepes mojieTaMu (OCOOCHHO B 3UM-
Hee BpeMsi), 00 MOcCienHss, Kak MOKa3bIBaeT Ooratasi TPEHUPOBOYHAS MPAKTHKA M UCCIIEI0BATENb-
cKasi MHPOpMaIHs, CIIOCOOCTBYET YJIYUIICHUIO AEATEIBHOCTH BCEX CHUCTEM OpraHM3Ma — B TOM
qyclie HEPBHOM, KapIUOPECITUPATOPHON U MBIIIEYHONH — UHBIMU CJIIOBAMH, CIIOCOOCTBYET CO3JaHUIO
MOBBIIICHHON, «00€BOI» TOTOBHOCTH JIeTbTaIlJIaHEPHCTA.

Komnieke ynpamﬂe}mﬁ, peKOMeHI[yeMbIﬁ ACJbTallJIAHCPUCTAM

Coneprxkanue yrnpaxHeHUN I'pacdmueckas 3anuce

1 |W.II. — cros Ha cepenniHe OWHTA, XBaT
3a KOHIIBI; | — qyraMu B CTOPOHBI
PYKH BBEpX ; 2 — H. I

2 |N.II. — o xe; | — COTHYTh PyKHU B JOKTSX
BIepen; 2 — H. I.; 3 — PyKHU BBEpX (1y-
ramu Brepen); 4— u.I.




. II. — 1o xe; 1 — COrHyTh pyKH K ILjIe-
4yaM B CTOPOHBI; 2— PYKH BBEpX; 3— py-
KU K Ij1e4aM; 4 — W.II.

N.II. — Toxe; 1 — HaAKIIOH BOEpe; py-
KM Hazal; 2 — W.I. (JuinHa OWHTa KOpo-
ye)

N.II. — T0 e, HO C MOJYHAKJIOHOM BIIE-
pen; 1 — COrHyTh pyKH CKPECTHO K ILIe-
yaMm; 2 — W.IL.

N. 1. — npucen crost Ha OMHTE, pyKHA BBEP-
Xy; | — BcTarth, pyku BBEpXy; 2— H.IL.

N.II. — cToiika HOTM BpO3b CIIMHOW K MeC-
Ty 3aKkperuieHust OuHTa (3— 4m), pyku
BHU3Y, XBaT 3a KOHLbI;, | — pyku
BIIEpEN; 2 — PYKHU BBEPX; 3 — pPYKH BIe-
pen; 4— u.m.

N.II. — TO e, HO pyKH B CTOPOHBI; | —
PYKH BIiepe[l; 2 — pYKH B CTOPOHBI

N.IT. — T0 X€, HO PyKH COTHYTHI B JIOKTSX B
CTOPOHBI; HMHUTAIIUS JBUKCHHUH JIeIbTa-
MJIaHEPHCTA MPU CMEIIEHUHU BIIEpe/I-
Ha3aJl, BIPaBO-BIEBO OTHOCUTEIHHO
yIpaBIeHUs

10

N.II. — cTos JINLIOM K MECTY 3aKpeIUIeHUS
OMHTa, HAKJIOH BIEpe/, pyKU BBEpPX, XBaT
3a KOHIBI; 1— pyKu BHU3 (Jyramu BIe-
pen); 2— H.II

11

N.IT. — 1o xe; | — pyKu BHU3 Ayramu B
CTOPOHBI (OTHOCHUTEIILHO TYJIOBHUIIA);
2 —um.

12

W.I1. — ctost HOTH BpO3b, TPaBBIM OOKOM K
MECTY 3aKpeljieHuss OWHTa, pyKU BBEPXY;
1— HaAKIIOH BJIEBO;

2 —unm.




14 |W.II. — nexa Ha XKUBOTE, pyKH 32 TOJIOBY;
1 — nporHyThCs, MOAHATH FOJIOBY, IJIEYH,
HOTH; 2— H.II.

13 |W.II. — To *e, HO JIEBBIM OOKOM K MECTy
3aKperuieHus: OMHTa; | — HaKJIOH BIPaBo;
2—u.I.

15 |WN.II. — cTos y onopsl; IpuceIaHue Ha Je-

BOU HOTe, ITpaBas Brepel. To ke Ha npa-

BOIf HOTe il ]

16 |W.II. — Buc. IloararuBanue (Ha KOCsSKe
JIBEpH, HA TIEpEKIIANHE U T.11.)

17 |W.II. — ynop nexa. OTxumanus (mocte-
NICHHO YBEJIMYUBATh BBHICOTY ONOPHI HOT)

MU eme onHO B KadecTBe MOXKEJIAaHUS BCEM JIETAIOIIUMM Ha JenbTamjiaHax. B yueOHO-
TPCHUPOBOYHBIX IMOJICTAX JKCJIATCIBHO YYHUTBLIBATH U MHIAWBUAYAJIBHBIC GI/IOpI/ITMBIZ B KPpUTHUYCCKUC
JTHU U HEOJAronpHUsATHBIE MEPUOMbI, KOT/Ia BCE TPU OCHOBHBIX OMopuTMa ((U3MYECKUH, IMOIHO-
HaJILHBIN U I/IHTGHHGKTyaHBHBIfI) HUMCIOT OTPHULATCIIBHBIC IMUKH, HGO6XO,Z[I/IMO OTKa3bIBAThHCA OT IIO-
CTAHOBKHU CJIOKHBIX MOJIETHBIX 3aJ1a4, a JIMI[aM C HEYCTOMYMBON HEPBHOM CHCTEMON MOKHO PEKO-

MEH/IOBaTh BOOOIIE B 3T BpPEMEHHBbIE NMPOMEXYTKH He jerarh (Pusnyeckas KyJapTypa H CIOPT,
1979, Ne 7, c. 22).

TPEHAKHAS ITIOAI'OTOBKA

I'penaxkHast moaAroToBKa AEIBTAILUIAHEPUCTOB SIBIIIETCS OJHOW M3 OCHOBHBIX YAaCTEH HA3EMHOM
noaroToBku. OHa BKJIIOYAET B ce0s KaK YNMpaKHEHUs HAa TPEHa)xkepe, TaKk U Ha cOOpaHHOM Je/bTa-
MIaHe.

Tpenaxxep mpencTaBiseT co00M PYJIEBYIO Tpamneruio, MapHUPHO 3aKPEINICHHYIO WM TIOJIBE-
IICHHYIO0 Ha CHEIHalbHOM KapKace Wi B JMoOoM ymobHom mecte. (Ecau pasmepsl crienuaibHOTO
KapKaca T03BOJISIFOT, TO JUIsl TPeHa)Kepa MOKHO MCITOJIB30BaTh COOpAaHHBIN KapKac JeabTaIuiana. )

Puc.149. IlpumepHas cxema TpeHaxepa:
1- pyneBas Tpanenus; 2- CICUAIBHBIN KapKac; 3~ Tpoc; 4-pe3HHOBBIN KIYT

Ha puc. 149 nokaszana npumepHasi cxema TpeHaxepa. HaTspkeHne pe3sMHOBBIX KI'yTOB HEOOXO-
IMMO OTPETYJIMPOBATh TAKUM 00pa3oM, YTOOBI YCHIIUS HAa PYYKe TPAICIIMd COOTBETCTBOBAJIH IMOJIET-
HbiM. Ha pue.207 nokaszaH TpeHaXep JIMTOBCKUX JIeTbTaIlJIaHEPUCTOB



YupaxxHeHusi Ha TpeHa)kepe

YnpaxHeHme N 1. OtpaboTka ACHCTBUI MUAJIOTA MO MEPEMEIICHUIO OTHOCUTEIBHO PYJICBOM
Tpaneruu (puc. 150).

Puc. 150. Otpabotka neicTBuUil MIIOTA [0 IEPEMEIIEHHIO TeJla OTHOCUTENBHO PYJIEBOH Tpanenuu
1— cpenHee NOJI0KEHUE; 2 - IPABUIBHO; 3 - HENPABUIBHO

[Tesib: 10OUThCA TBEPABIX HABBIKOB JIEUCTBUN MIJIOTA 110 TIEPEMEIICHHIO IIEHTPA TSHKECTH Tena.

MeTon: nuoT, 3aHsB MOJIETHOE MOJIOKEHHE, TEpEMEIIAET TEI0 OTHOCUTENILHO PYJIeBOH Tpare-
MU BIIEPEI-HA3a/1, BIPABO-BIIEBO, CIEAS 32 TEM, YTOOBI HE TIOJIMEHITh OTKJIOHEHHE IICHTPA TSHKECTH
TeJa BpallleHHeM Tejla BOKPYT HEero (M7 TOpU30HTaIbHON MOIBECHOM CHCTEMBI).

NHCTpYyKTOp KOHTPOJIUPYET NEUCTBHUS TPEHUPYIOMIErocs» oOpalas BHUMAHHE HA TOJOXKEHUE
PYK MUJIOTa Ha pyneBod Tpamenuu. [lomoxkeHue pyk JOMHKHO oOecreynBaTh MaKCHMAalbHOE Tepe-
MeIleHre, TUJI0Ta BIIPABO-BIIEBO, 0€3 «rmepedupaHus» pykaMmu 1Mo pyJIeBOU Tpareiuu,

YonpaxHeHue N 2. OtpaboTka qeiCTBHUI MUI0Ta HA TOBOPOTE.

[Tesib: noOUTHCS MPaBUIBLHON MOCIEI0BATENBHOCTH U TBEP/bIX HABBHIKOB B BHITIOJHEHHH MOBO-
POTOB.

MeTomn: TpEeHUPYIOIIMICS 3aHUMAET IOJETHOE IMOJOKEHUE U TMPAKTUUYECKH BBITIOIHSIET BCE
NENUCTBUS MTUJIOTA HAa TTOBOpOTE. [lepe BhIMOMHEHNEM «IIOBOPOTa» MUJIOT MPEIBAPUTEITLHO HEMHOTO
«Oepet pyuky Ha ceOs»» (i1 YBETUYECHUS CKOPOCTH), IEPEMEIIAET TEJIO B CTOPOHY MpearoaraeMo-
ro MOBOPOTA, BBIACPKUBACT JAHHOE MOJOKEHUE U BO3BpAIllaeT TEJIO B CPEJHEE IMOJIOKEHUE (puc.
151). Ins BeIX0J1a U3 MMOBOPOTA MIJIOT MEPEMENIAET TEIO0 B MPOTUBOIOJIOXKHYIO (TOBOPOTY) CTOPOHY
(g ycTpaHeHUs KpeHa M BHIpAaBHUBAHMS arlliapaTa), a 3aTeM 3aHUMaeT cpefHee nosnoxenue. MHCT-
PYKTOp KOHTPOIUPYET ACHCTBUS MUJIOTA, OOpalas BHUMaHUE Ha MOCIEA0BATEIbHOCTh ACHCTBUU U
€ro TMOJIOKEHNE OTHOCUTEILHO PYYKH TpaTeIuu.

LY Ny N

Puc. 151. [eiicTBus nuiioTa npu NoBOpoTe

YnpaxHeHue N 3. OrpaboTka qeiicTBUI MUIOTA HA MOCAMKE.

[Tesib: 1OOUTHCS TBEPABIX 3HAHUM U HABBIKOB B BHITIOJIHEHUH ITOCAIKU.

MeTon: muiaoT 3aHUMAET MOJIETHOE MOJI0KEHUE U IO KOMaHJ€ MHCTPYKTOPA, FOJI0COM YKa3bl-
BAIOIIIETO YCIOBHYIO BBICOTY JI0 MOBEPXHOCTH 3emiid (Hampumep, 10 metpos, 7, 5, 3, 1), mocienoa-
TEJIHO BBIMOJHSET BCE JEHCTBUS, HEOOXOIUMBIEC Ha MOCajKe (IUIAHUPOBAHKE, BHIpPABHUBAHUE, BBI-
IepKMBaHue, Mocaaka ¢ oTaadei pyuku). [IpenBapurenbHO MHCTPYKTOP JOJKEH 337aTh YCIOBHOE
HaIlpaBJICHUE BETpa U B JAJIbHEHUIIIEM KOHTPOJIMPOBATH BCE ACHCTBUA NUIOTA. B mpouecce TpeHaxa
MHCTPYKTOP MOXET 1aBaTh BBOJHBIC NMUJIOTY U BBOAUTBH «BO3MYILEHUS» HA PYJIEBYIO TPANCIIUIO TPE-
Ha)kepa ¢ 1IeNbI0 BBIPA0OTKH y NMUJIOTa HABBIKOB MApUPOBAHUS HX.

YnpaxHeHue Ne4. OtpaboTka IeHCTBHIA THJIOTA Ha MOBOPOTE C OTJAUCH PyUKH.

esb: AOOUTHCS MPABHIBHOW TMOCIEIOBATEIBHOCTH M TBEPIBIX HABHIKOB B BBITIOJHEHUU
MOBOPOTA C OTJAYEH PYUKH.

MeTon: nmuiaoT 3aHUMaeT IMOJIETHOE MojoxkeHue. llepen BBINOIHEHHEM «IIOBOPOTa» IMUJIOT
MIPEABAPUTEIIBHO «OEPET pyuKy ma ceOs» (7151 YBEIUUYEHUSI CKOPOCTH), IEPEMEIIAET TEJIO B CTOPOHY
MPEINoJIaraeMoro MoBOPOTa U OJHOBPEMEHHO KPATKOBPEMEHHO «OTIAET PYUKY OT CeOsD», BBIIEPKU-
BaeT JIaHHOE TOJIOKEHHE U BO3BpAILlAeT TEJIO B CpeaHee MosiokeHue. [ BeIxo/a U3 MOBOPOTA MHU-



JIOT TEpEMEIIAET TEJIO B IPOTUBOIOJIOKHYIO (IIOBOPOTY) CTOPOHY (AJI11 YCTPAaHEHUS KPEHA U BbIPaB-
HUBaHMS amnmapara), a 3aTeM 3aHUMaeT CpeHee mojoxenue (puc. 152).
WHCTPYKTOp KOHTPOJMPYET NEHCTBHS MWIOTA, oOpallas BHHUMAaHHE Ha IOCIIEJOBATEIbHOCTH

NEHCTBUI U ero NoJI0’KeHNEe OTHOCUTEIFHO PYUYKH TPAIELHH.
T I

I ?% =
Puc. 152. [leiicTBus nunoTa Npy NOBOPOTE C OTAAUEH pyUKU

YunpaxHeHue Ne 5. OtpaboTka IeHCTBUI MUIOTA B OCOOBIX CITydasx MOJeTa.

[Tesib: oTpabOTaTh y MUJIOTA TBEP/bIE HABBIKK JEHCTBHUI B OCOOBIX CiIydasX MoJeTa.

YnpaxHeHue Ne 5a. OtpaboTka qeHCTBUI MUIOTA TIPH 3aTSITUBAHUY B TUKUPOBAHUE.

MeTon: NwiIOT 3aHUMAET MOJIETHOE MOJIOKEHHEe. MHCTpyKTOp MMHUTHpYET BXOJ armapaTra B
riy0OKoe MUKUPOBaHHE, PE3KO YMEHbIIAas yToJl aTaky 0 3Ha4YeHUM, COOTBETCTBYIOMUX (IaTTepHO-
My NMHKAPOBAHUIO, U TOJIOCOM J1aBasi YCJIOBHBIA 3arac BBICOTHI HaJ MOBEPXHOCTHIO 3eMJIM (HAIpH-
Mep, 200 M, 150, 100 u 1. a.). [T10T JOMKEH SHEPTUYHBIM JABUKEHUEM PYYKH «OT c€0sD» MOMBITATh-
Cs «BBIBECTH) almapar B HOPMAJIBHOE MOJOXKeHUe. [Ipu «HEBbIXO€» M3 NMHUKUPOBAHMS C MEPBOrO
paza muioT «OepeT pydyKy Ha ceOs» M OIATh SHEPrUYHO «OoTHaeT ee». M Tak HeckolbKo pa3 (puc.
153).

HHCTpYyKTOp KOHTPOIUPYET ACHCTBUS TPEHUPYIOIIETOCcs, CIesl 3a TeM, YTOObl 00ecTeuynBaioch
SHEPTUYHOE ¥ MAKCHUMAIILHOE 110 aMIUIUTY 1€ JBUKCHHUE OT CceOsl.

) N

Puc. 153. [lelicTBus MUiI0Ta NPH BBIBOJE JIeNbTaIUIaHa U3 MTUKUPOBAHUSA

[Ipu oTcyTcTBUM yCIIOBHOTrO 3amaca BeICOTHI (¢ 50 M) HaJ NOBEPXHOCTBIO 3€MJIM WIOT JOJKEH
U3 MOJIETHOTO MOJIOXKEHUS OBICTPO NEPEHTH B MOJI0XKEHUE «CTOs HAa pyuke». /11 3Toro Heo0XoAUMO
[IEPEXBATUTHLCS PyKaMM 32 BEPXHHUE YAaCTH CTOEK TPAIELUH, NOATIHYTHCS U IIOCTaBUTh HOTU Ha pyd-
Ky pyJIEBOM Tpaleuuu, MpoJoJoKasi SJHEPTUYHO NBITATHCS BBIBECTH aIlllapaT U3 CO3JaBIIErocs MOJo-
xenus. Ilepen «Bcrpeuelt ¢ 3emieil» (yclnoBHas BbICOTa MOJAETCS MHCTPYKTOPOM) MUJIOT JTOJIKEH
3aKPENUTHCS PyKaMH €331 LEHTPAIBHOIO y3ja, CrPYIIMPOBATHCS U HAIPAYb COTHYThIE B KOJICHAX
Horu (puc. 154).

WHCTPYKTOp KOHTPOJIUPYET NEHCTBUS TPEHUPYIOIIErocs, oOpaiias BHUMAaHUE Ha IOCIEl10Ba-

TEJIbBHOCTh M 3HEPTHUYHOCTH JAEUCTBHUI MUIOTA
\-—l'

Puc. 154. leficTBust miioTa IpH  [IEPEXOJIe B MOJIOKEHHUE «CTOSA  HA PydKe»

.

YnpaxueHue Ne 56. OtpaboTka 1eiCTBUN NHJIOTA NIPU CBAJIMBAHUU B IITOIOP.

MeTon: NwiIoT 3aHUMAET IMOJIETHOE MookeHHe. HCTpYKTOp HMUTUPYET Ha TPEHaKepe cBa-
JMBAHUE alapara B IITONOP: yBEIMYUBAET yroj aTaku (IIOTEpss CKOPOCTH) U CO3AAET KPEH (CBaJIU-
BaHUE Ha KPbUIO), OJHOBPEMEHHO elle Ooblle yBeauuuBas yroia ataku. [IunoTr momkeH BoBpems



CpearupoBaTh Ha «CpbIB» almapara, IUIaBHO «Oepst pydKy Ha ceOs» JUId YBETHMYEHUsS] CKOPOCTU H
SHEPTrUYHO yCTpaHssl KpeH, MepeMeniasi TeJo B MPOTHBOIOIOXKHYI0 CTOpOoHY. WHCTPYKTOp KOHTPO-
JUPYeT ACUCTBUS TPEHUPYIOLIErocs, oOpalias BHUMaHHE Ha MOCIeI0BaTeIbHOCTh ICHCTBUI TTHIIOTA.

YnpaxHenue Ne 56. OtpaboTka ACHCTBHIA TWIOTA MPU OOpbIBE (MJIM HEMOJIEIKE K ammapa-
Ty) NOJABECHON CUCTEMBI.

MeTon: muiIoT, He MOALEIUIACH K TpeHaxepy (WM K ammaparty), ctapaercs 3abpaThCs Ha py-
JIEBYIO TPAIeLrio OAHUM U3 CIIOCOO0B, MOKa3aHHBIX Ha puc. 155 (a, 6, 8). IHCTpYKTOp KOHTPOIUPY-
€T IeUCTBUS TPEHUPYIOIIETOCS.

544 h A

Puc.155.[leiictBus nmuiora rpu oOpbiBe (MIIM HEMOALIETIKE) ITOJIBECHOM CHCTEMBI

YupaxHeHue Ne 5t. OtpaboTka AeCTBUI MUI0TA IPU NOTEPEe OPUEHTALUH (HallpUMep, B Ty-
MaHe, B 00JIaKax).

MeTom: nuiIoT 3aHUMAET NOJIETHOE MOJO0KEeHHUE. THCTPYKTOp MMUTUPYET Ha TPEHAXEPE U3Me-
HEHUE KpeHa W YrioB TaHraxa. [Iunor momxeH, 3aduKcHpOBaB CBOE TEJIO B CPEIHEM IOJIOKEHUH,
CTapaThCsl HE U3MEHATh €r0 U HE pearupoBaTh Ha U3MEHEHHUE yITIOB KpeHa M TaHraxa. s mydmei
¢buKcanyu Tena MIOT MOXKET MOJIOKUTh HOTH HA HIDKHHE 33JJHUAE PACTSDKKU TPEHAaXKepa WU armia-
parta. (UToObl yCIIOKHUTD 3aJaHKE, ITUJIOTY MOKHO 3aBsI3aTh IJ1a3a.)

WHCTpYKTOp KOHTPOJIMPYET ACUCTBUSI TPEHUpPYIOIIETOcs, oOpalllas BHUMAHUE Ha YKECTKOCTh
(buKcayy U MoJI0XKEHUE Tela MUIOTa OTHOCUTENIBHO PYJIEBOM Tpareuuy.

YnpaxHeHra Ne 4 u 5 npenHa3HaueHbl B OCHOBHOM JIJISi TPEHUPOBKHU OMNBITHBIX IMHJIOTOB, a
OCTaJIbHBIC — I HAYMHAIONINX. Bce 3TH ynpa)XHEHUsT MOKHO BBITIOJHATH M HA COOpPAHHOM KapKace
JenbTanjiaHa, Ho 3T0 0oJiee CII0KHO M MEHee PalMOHAIbHO, TaK Kak He 00ecledyrBaeT JOJHKHOTO
BMEIIATENbCTBA MHCTPYKTOPA B ACHCTBUS TPEHUPYIOLIETOCs MUII0TA (CIOPTCMEHA).

YrnpaxkHeHHus1 Ha COGPaHHOM JeJbTanJaHe

YupaxHeHue Ne6. Coopka u pa3dopka aenbTaraHa.

[TeJsib: JOOUThCS MPaBUIBHOMN MOCIIEIOBATEIFHOCTH U IIPOYHBIX HABBIKOB B COOpKE U pa3bopke
JenbTarIaHa.

MeTon: TpeHUPYIOMHUICS TPAKTUUECKH BBIIOJIHACT BCE OTNEpaluy 1o cOOpKe U pa3dopKe Aeib-
TarJIaHa.
WHCTpyKTOp IpOBEPSIET MPaBHIBHOCTD U TIOCJIEA0BATEIBHOCTD JCHCTBHIA TPEHUPYIOIIET OCS.

YnpaxHeHMe Ne7. [IpeanoneTHslii 0cMOTp JenbTalllaHa U MOJIBECHON cucTeMsl (puc. 156).
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Puc. 156. Tlopsamox mpeAnoseTHOro OCMOTpa JeNbTariaHa

[lesib: 10OUTHCS MPaBHIBHOW MOCIEIOBATEIBHOCTH M TBEPIBIX HABBIKOB B OCMOTpPE JAEIbTa-
IUTaHA M MTOJIBECHON CHCTEMBI TIEpe/1 BBUIETOM.

MeTon: muiIoT HaYMHAeT OCMOTp JeNIbTallylaHa ¢ HOCOBOIO y3Ja MO XOJYy YacOBOM CTPEKH,
cBepxy JnoHM3y. OcmaTpuBas AenbTauiad (LeJIOCTHOCTh KyIoJja, TPOCOB, TpyO; 3a€NKy JIaT U Tpo-
COB; KPETIeXk Y3JI0B), MUJIOT MEPEXOIUT OT y31a K Y31y U 0OBSACHSET Ha3HAUYCHUE y371a U OCMOTpPa

3aKOHYMB OCMOTp armapara, MHJIOT OCMAaTPUBAeT IMOJBECHYIO CHUCTeMy (HE MepenyTaiuch JId
peMHH, paboTOCTIOCOOHOCTh KapaOuHa MOIENKY U T.J.) U MOIUEIUIsIeTCs K annaparty (A1 IpoBepKu
MPaBUIHLHOCTH Ka4eCTBa TOIIETIKH B TIOJIETHOM ITOJIOKEHHH).

WHCTpYKTOp KOHTPOIHUPYET NCHCTBUS U OTBETHI MIJIOTA.

YnpaxsHeHMre Ne8. OtpaboTka AEHCTBUIN MIJIOTA MO YIPABJICHUIO allllapaToOM Ha cTapTe (CTos
Ha MecTe).

[Tesib: oTpaboTaTh y MUJIOTA TBEP/ABIE HABBIKH 0 YIIPABJICHUIO allllapaToM Ha cTapTe.

MeTon: nmuiaoT, HEe MOAUEIUIIACH K ammapary, 3aHUMaeT CTapTOBOE MOJIOKEeHHE (Ha pOBHOM
MecCTe MPOTHB BeTpa He Oonee 3—6 M/C) U ABMKEHHUEM KOpPIyca U PYK YNpaBiseT YIJIOM aTaku U
KPEHOM arapara.

st 5Toro HEOOXOAMMO TUIEYH PA3MECTUTh MOJ CTOWKAMH PYJIEBOM Tpamelu B BEpXHEH ee
4yacTH, a pyKu Ha croiikax (puc. 157). [lonHumas anmapat, HEOOXOAUMO YJEp’KUBATh €r0 Ha HyJle-
BOM HJIM OY€HBb MAJIOM TOJIOKUTEIBHOM YTJI€ aTaKU U BBIPABIISITh KPEHBI.

Puc. 157. TlonoxeHnue muiioTa Ha cTapTe

Bparenre miockocTu Kpbiia JOKHO MPOUCXOIUTh BOKPYT TOUYEK €r0 OMOphI Ha rieud. s
YBEJIMYCHHUS yIila aTaKd HEOOXOAMMO «ITOJaTh» PYUYKY YIIPABJICHHS BIIEPE, IS YMCHBIICHHS —
Hazax (puc. 158).



Puc. 158. YnpasneHnue yriom aTaku AefbTaluiaHa Ha cTapTe

WHCTpYKTOp CTpaxyeT TPEeHUPYIOLIerocs 3a NepeHUe pacTsDKKU armapara U KOHTPOJIUPYET €ro
NeCTBYS, HE AOIyCKasi OIyCKaHMs HOca ammapaTa HU)KE YPOBHS, IPU KOTOPOM HaOeraroIuii moTok
HaKpbIBAeT KyIOJ CBEPXY.

YunpaxHeHue Ne 9. OrpaboTka NeHCTBUI NMUIOTa MO YNPaBICHUIO allllapaToM IpH pasdere
(32 MUHUMAaJIBHOE BpeMs JOCTUYb MAaKCUMAJIbHON CKOPOCTH C YTJIOM aTaky JenbTariaHa, ooecrneyu-
BaIOIIMM MUHHMMaJIbHOE CONPOTHUBIICHHUE Ha pa3oere).

[Tesib: oTpaboTaTh y MUIOTA TBEP/bIE HABBIKU 110 YIIPABJICHHUIO allllapaToM Mpu pasoere.

MeTon: nuinoT, He MOALEIUIAACH K amnapaTy, 3aHMMAeT CTapTOBOE IOJIOKEHUE (Ha pOBHOM
MeCTe MPOTUB BETpa He Oosiee 6 M/C) U, yNpaBIIsis YIJIOM aTakd M KPEHOM armapara, HaunHaeT JIBU-
’KEHHEe CHayaJla Il1aroM, a 3aTeM, [0 Mepe NpuoOpeTeHNs] HaBbIKOB, OErOM, Jieas HECKOJIbKO YHEp-
TMYHBIX I1aroB, HE JAOITyCKas MOJIETa annapara, 1 OCTaHaBJIUBAETCA.

WHCTPYKTOp CTpaxyeT TPEHUPYIOLIETocs C3aA1 3a KUIEBYIO OAJIKy.

YnpaxHeHue Ne 10. OtpaboTka AeHCTBHI MUIOTA IO NEPEHOCKE COOPAHHOTO AeNbTalIaHa.

[lesnb: oTpaboTaTh y MHJIOTA TBEPAbIC HABBIKH I10 MEPEHOCKE COOPAHHOTO JebTarlaHa.

MeTon: muiaoT, He MOAUEIUISSICh K anmapary, MOAHIUMAET ero U, CTapasch HE JOMyCKaTh Kpe-
HOB, IIEPEHOCHUT COOPAHHBIN JIeNbTAIUIaH CHayYala o POBHOMY MECTY, a 3aTeM, [0 Mepe puodpere-
HUS HaBBIKOB, BBEPX I10 CKJIOHY (IIpH BeTpe 4—7 M/C).

Heo06xo1uMo MOMHHTE, YTO €CJIH JeNbTalllaH Havyallo MepeBOpavyMBaTh BETPOM, TO HE CTapaii-
TECh €ro yAepKaTh C OUYEHb OOJIBIIIUM YCHIIHEM, TaK KaK 3TO MOXET MPUBECTH K ITOJIOMKE KOHCOJICH,
Tparnenuy Wik oOpsIBy TpocoB. Jlyurie naTh eMy BO3MOXHOCTh CBOOOJTHO NMEPEBEPHYTHCS U TOJ-
CTpaxoBaTh €ro OT yjaapa O CTOSIIWE C3aJM MPEMSATCTBH. B 3TOM ciydae AenpTamiiad MpuUMeT Ha-
IPYy3Ky TOJILKO OT COOCTBEHHOT'O Beca.

[TepeHoCUTh NeNbTaIIaH HY)KHO TakK, 9TOOBI HABETPCHHBIN KOHEIl KWJICBOW OaKu ObLT OMyIIeH
BHU3. [Ipu 3TOM BO3MOXKHBI JIBa C1I0c00a — HOCOM BHH3 M HOCOM BBepX (puc. 159).

Puc. 159. Cnoco6sI mepeHOCKH AebTaruiaHa

Jenpramian HeoOX0IUMO Bcera aepkath NpoTUB BeTpa. Eciu BeTep OyaeT AyTh MOJ yIJIOM K
OCH JIeIbTAIUIaHa, TO BO3MOXKHO €r0 TIepeBOpaunBaHue.

Ha ckmone npu BeTpe 6osiee 7 M/C MOKHO TIPUMEHSTH APYTroi crocod mepeHocku. TpeHupytro-
uiicst OepeT NenbTariaH, yCTAHOBICHHBIN MPOTHUB BETPA, 32 HOCOBBIE PACTSKKH U JJAET €My TaKOi
yroJl aTakd, YTOOBI JIeJbTAIlIaH «IIPUHSD CBOU Bec. JIpyroil TPEHUPYIOMIMICS CIOPTCMEH OepeTcst
3a TIONIEpEeYNHY B paiioHe OOKOBOTO y371a M ycTpaHseT KpeHsl (puc. 160).
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Puc. 161. Ileperocka nenpTamiaHa BOBOEM B OE3BETPEHHYIO IIOTOIY
be3 Berpa BABOeM jenbpTaruiaH JIydllle MEPEHOCUTh CIEAYIOIMIMM CIOCOOOM: OJIMH TPEHHUPYIO-
uiicst Oepercs 3a pydKy pyJeBOW Tparenuu, a Ipyroi IpUIoJHUMAET U MPHUIEPKUBAET HOC ara-
pata (puc. 161).
WHCTpYKTOp KOHTPOIUPYET NEHCTBUS TPEHUPYIOUINXCS, oOpalias BHUMaHUE CIIOPTCMEHOB Ha
OPMEHTALIMIO aIlllapaTa OTHOCUTENIBHO BETpA.

BOITPOCHI IICUXOJIOTMYECKOM ITOJAIOTOBKH JIEJIbTAINIAHEPUCTOB

Jenbraruianepusm — KpaCUBBIM UM 3MOLMOHAIBHBIN BUJ ClIOpTa. YeloBeK, pacIiacTaB KpbUIbs,
MOoJ00HO MTHUIE MAPUT B BO3AyXE — OJMH HAa OJUH CO CTHXHEH, OIIyIIas BCEM CYIIECTBOM CBOMM
IIPEJIECTh BBICOTHI, BETPA B JIMLIO U MTOCIYLIHOIO €r0 BOJIE AE/IbTAIUIAHA.

Ho Bce 3TO TONBKO mepBbi€ BIEUATICHHS. 3a KaXKyUIEHWCS MPOCTOTOM CKPBIBAETCS OTPOMHBIN
TPy HaJ co0oi U anmapaToM, OOJIbIIOE HEPBHO-TICUXUYECKOE HANpPSHKEHUE, 00YCIOBICHHOE YIIPaB-
JICHUEM JeJbTalllIaHOM M BBIOOPOM MPaBUIIBLHOIO PEIICHUs B CIOXKHOM cuTyanuu. PaccumTsiBaTh
MO>KHO TOJIBKO Ha CBOM CHJIBbL, 3HaHUS, YMEHHE U BOJIIO.

st Toro 4toObl MIJIOT HE pacTepsyIcs B CIOKHOW CUTyalldd U yMel BiaaeTh co0oil, Heobxo-
JUMO 3apaHee IOJArOTOBUTH €ro K BO3MOXXKHBIM HEO0XKMJAHHOCTAM. B 3TOM u 3akirodaercs Bech
CMBICJI TIPOTPaMMBI KaK JIETHO-METOJNYECKON MOATOTOBKH JEJIbTAINIAHEPUCTA, TAK U IICUXOJIOTHYe-
CKOW MOJATOTOBKH B YaCTHOCTH.

[Tox mcuxosnoruveckoil (MM MOPaTbHO-TICUXOJIOTHYECKON) MOATOTOBKOW B IIMPOKOM CMBICIIE
noHUMaeTcs (popMUpOBaHNE M AKTUBU3ALUS TICUXUKHU, O0YCIOBIMBAIONINE YCICIIHOE BHITOIHEHUE
OTpeIeNIEHHOT0 BUJA TPy/la, (OPMUPOBAHUE YMEHUSI HCIIOJIb30BaTh CBOM CIIOCOOHOCTH MMEHHO B
TAaHHOM NeSTCILHOCTH.

Bonpuioe 3HaueHue 71 YMEHBIIEHUS HEPBHOIO HAMNPSKEHHUS] UMEET MCUXUYECKOE COCTOSHUE
MUJIOTA NEPE] NOJETOM, €r0 BHYTPEHHSSI TOTOBHOCTb, HACTPOEHHOCTD Ha IOJIET, YBEPEHHOCTh B CBO-
UX CHJIaX, T. €. ero Ncuxo(u3nogorunyeckasi MoAroTOBICHHOCTh, OT KOTOPOW 3aBUCUT yCIEX BBINOJI-



HEHHS TIOJIETHOTO 33aJaHus U 0e30MacHOCTh M0JeTOB. HepBHO-TICUXMUECKOE HANpPSKEHHE B TOJIETE
HAXOJUTCS B MPSIMOM 3aBHCHUMOCTH OT XapakTepa MOJETHOrO 3aJaHusl, YCIOBUN MOJIeTa, ONbITa MU-
JI0Ta, €r0 IMICUXUYECKOT0 COCTOSIHUS U MHUBHIY AJIbHO-TICHXOJIOTHUECKUX 0COOCHHOCTEH.

Baxkneimmm cpecTBOM CHHKEHUSI HEPBHO-TICUXHUECKOT0 HAIPSKEHUS SIBJISICTCSI COBEPIIEHCT-
BOBaHME JIETHOTO MacTepcTBa. Kak M3BeCTHO, HANpPsHKEHHOCTh BO3HHMKAET B Hadajie OOy4YEHHS JIIO-
O0My TpyZIy M yMEHbBIIAETCS IO MEpe BBHIPAOOTKH HAaBBIKOB. BBIHY X /IEHHO BBHICOKUI TEMII JESTEIb-
HOCTH BBI3BIBAET U BBICOKYIO HAINPSKEHHOCTb, CHU3UTh KOTOPYIO MOXKHO JIMIIb IIyTEM YIIPOUYEHHS
HABBIKOB.

OTpHLaTenbHO CKa3bIBAETCS HA ICUXMUYECKOM COCTOSIHUU CIIOPTCMEHA M3JIMILIHSAS CIIEHIKA U Cy-
eTJIMBOCTh. [lepen KaxabIM MOJIETOM MUJIOT JO0JKEH UMETh BpeMsl Ha CBO€OOpa3HYyIO IICHXO0JIOTHYe-
CKYI0 TIOATOTOBKY MMEHHO K JaHHOMY IOJIETY — BHYTPEHHE COOpaThCs, COCPEAOTOUUTHCS, TPOLY-
MaTh IUIaH MOJIeTa W IOCJEN0BATeNbHOCTh NEHCTBUIl — KaK Obl BKJIIOYUTH CTEPEOTHI HABBHIKOB U
YMEHHH, KOTOpPbIM BbIpaboTancs 3a BpeMs paboThl M obecrednBaeT 0e301mIM00YHOE BBITIOTHEHUE
BCEX HEOOXOJMMBIX ONepanuil B ONpEeIeTIeHHON MOCIeA0BaTEeNbHOCTH U B MPUBBIUHOM Temme. Ot-
CYTCTBHE BPEMEHHU Ha TaKyl INOJIOTOBKY, BBIHYXKIEHHOE YCKOPEHHME IPUBBIYHOIO TEMIIA MOXKET
MIPUBECTH K HEBBIMOJHEHHIO HEKOTOPBIX ONepaiuii, omuOKkaM, BbI3BaTh M3JIMLIHIOI AMOLIMOHAIb-
HYI0 HallpsDKEHHOCTb. VI3BECTHBI, HAallpUMep, Cily4yau B3JieTa C HENPUCTErHYTOM MOJBECHOM cHuCTe-
MOl unmu naxke BooO1e 6e3 Hee (Ha HUX mpuxoautcs 10 20% JeTHBIX MPOUCIIECTBHIA).

3amaya HHCTPYKTOPOB U PYKOBOJUTENCH NENbTaKITyOOB — CUCTEMAaTHUECKH PA3bsICHIATh MUJIOTaM
BO3JICHCTBUE MCUXUYECKOTO COCTOSHUS Ha pabOTOCIOCOOHOCTh OpraHM3Ma, 3aKOHOMEPHOCTH BBIC-
el HePBHOM NESATEIILHOCTH MPU (JOPMUPOBAHUH JICTHBIX HABBIKOB.

EcTecTBEHHO, UTO Ha HaCTPOEHHE MUJIOTA CKA3bIBAIOTCS M €ro CeMeiHble oTHomeHus1. OTpuma-
TeJIbHBIC SMOIIMH, BBI3BAHHBIC PA3TUYHBIMU CUTYAlUSIMH B CEMbe, Ha paboTe, MOTYT HAJIOKHUTHCS,
CYMMHPOBATBCSI C HEPBHO-IICUXUYECKUM HAIpPsDKEHUEM I0JIETa U MPHUBECTH K IMEpEeHANpPSKEHHUIO,
«CpBIBY» HEpPBHOU cuctemsl. 1103TOMY BaXKHO MpPaBUIBLHO NOHUMATh U OLICHUBATh IICUXUUYECKOE CO-
CTOSIHHE MTUJIOTA, €r0 BO3MOYKHOE BJIMSIHHE Ha BHIMOJIHEHHE U O€30MaCHOCTD MOJIETA.

BaxueiiimumM ycrnoBueM oOecriedueHusi 6€30MacHOCTH MOJIETOB SBIAETCS TOTOBHOCTh MUJIOTA K
JNCHCTBHUSIM B OCOOBIX CiTy4asx mosera. Hambomee AOCTYMHBIM METOIOM (POPMUPOBAHUS TAKOW TO-
TOBHOCTH, METOJIOM Pa3BUTHUSI U TPEHUPOBKH HEOOXOAMMBIX Ka4eCTB SIBISIETCS MOJAECTUPOBAHUE aBa-
PUITHBIX CUTyalMil Ha TpeHa)kepax U UX TeopeTudeckuil pa3dop. Hapsay ¢ 3tum Oosnblioe 3HaueHHE
MMeEeT TICUXO0JIOTHYECKasi HaCTPOEHHOCTh, BHYTPEHHSIS MOATOTOBICHHOCTh K BO3MOXHOCTH aBapUii-
HOM CUTyaluu, T. €. TAKO€ TICUXUYECKOE COCTOSIHUE, P KOTOPOM JIt00ast CIIy4ailHOCTb HE SIBISIETCS
COBEpIICHHO HEOKUTAHHOM.

BrIBaroT cirydau, Korja BEICOKHE JIETHBIE CIIOCOOHOCTH Y YeJIOBEKa COYETAIOTCS C HEJ0CTaTOU-
HOM CaMOOIIEHKOM, HEKOTOPOH JIETKOMBICIIEHHOCTBIO. TO MOKET MPHUBECTH K TOMY, YTO MOCJE Hep-
BbIX OTHOCHUTEJIBHO JIETKUX YCIIEXOB Y TaKUX JIIOJEH CHUKAETCA KaueCTBO TEXHUKH MUIOTUPOBAHUS,
NOSIBISIFOTCS Heyaauu. OHAKO BO3pOCIIEe CAMOMHEHHUE HE IMO3BOJISIET UM MPABHIBHO OIEHUBATh
JoMyIieHHble OMNOKU. OHM OOBUHSIOT B HUX MHCTPYKTOpA, MOJ03PEBAIOT TOBApHILEH B 3aBUCTH,
penB3sATOCTH. Bo3HMKaeT BHYTpeHHUN KOH(MIUKT, B pa3pelieHud KOTOPOro MMEET Ba)KHOE 3Haue-
HUE y4eT 0COOEHHOCTEH JTUUYHOCTH.

EctecTBeHHO, YTO KaKUX-IMOO TOTOBBIX PEILIETITOB HA BCE CIy4yau JaTh HEJIb3s — MHAUBHyallb-
HbI€ 0COOEHHOCTH IOTOMY U Ha3bIBAIOTCSl MHAWBUIyaJIbHBIMH, YTO OHU Y BCEX JIOACH pa3INyHBbI.

JenbranianepuctaM CBONCTBEHHBI KaK OOIIME 7S BCEX COBETCKUX JIOACH 4yBCTBa (4yBCTBO
COBETCKOT'O TMaTpUOTHU3MA, APYyk0a, TOBAPHILECTBO U T. M. ), TaK U CHEHU(PUIECKUE, CBI3AHHBIC C
BBITIOJTHEHHEM T0JIeTOB. K ycrmoBusiM, KOTOpbIe MOTYT BbI3BaTh HauOoliee SIPKO BBIPAKEHHBIE IMO-
LIMOHAJIbHBIE MIEPEKUBAHNS TUIOTOB B MOJIETE, B OCHOBHOM OTHOCATCS CJEIYIOLIHE:

- TIOJIETHI B HOBBIX (HE3HAKOMBIX) YCIIOBUSX, HAIIPUMED, MIEPBbIE CTAPTHI C OOJBIION BHICOTHI,
- H3MEHEHHUE MOJIOKEHUS JAeNIbTaIIaHa IIPU BBIIIOJHEHUH (UTyp MUIO0TaXKa;

- BBIHY>KJICHHO BBICOKHIA TeMII pabOThI MPU HEIOCTATKE BPEMEHHU;

- TOJIET U MOCaJKa B CJIOKHBIX yCIIOBUSX;

- ToMaJlaHue B aBapUUHYIO CUTYALUIO U T. 1.

VYka3aHHbIE CUTyallMl MOTYT BbI3BAaTh Y PA3JIMYHBIX MMUJIOTOB HEOJAMHAKOBBIE, MHOTAA IPOTUBO-
TMOJIO’KHBIE TI0 XapaKTepy dMOIUHU — Y OJIHUX HEYBEPEHHOCTh B ce0e U B OJIaronoyqYHOM UCXOJE T0-



JieTa, y IpYTUX — BOJIEBYIO aKTUBHOCTh M MOBBIIICHHYIO SHEPTUI0. ONMacHOCTh MOXET BbI3BATh Y OT-
JEJbHBIX MUJIOTOB YYBCTBO CTpaxa, KOTOPOE MOAABIAET MCUXUYECKYIO JESITEILHOCTh YEJI0BEKa, OC-
nabIseT ero yMCTBeHHbIE U (u3mueckue cuiibl. OTHAKO, KaK MPABHUIIO, OMIACHOCTH B MOJIETE Y MUJIO-
TOB BBI3BIBAET YyBCTBO BO30YKICHHS. ITO YyBCTBO MOBBIIIACT €T0 JKU3HEHHYIO SHEPTHIO, 000CTPSIET
CO00pa3UTETHLHOCTh U HAXOMYMBOCTh. UeM akTHUBHEE MWJIOT B OMACHOW CUTyallWH, TeM cliabee ero
MepeKUBAHUS U TEM Yallle OH UCIBITHIBACT BO30YK/ICHHUE.

OaHUM U3 BaOXKHEWINUX MyTeW NMPEOJOJIEHUsI CTpaxa SBIISIETCS aKTUBHAs M CO3HATENbHas Jies-
TEILHOCTh, HalpaBJICHHAs Ha BBIMOJHEHUE 3anaHus. [lojeT Ha Aenpramiane TpeOyeT OONbIIOro Ha-
MPSDKEHUS MOPATBHBIX M (PU3UYECKHUX CHII, IPESTbHON KOHIICHTPAIH BOJIH.

UYenoBeKy Hy)KHA BOJIA JIJIsl MPEOJOJICHUS BHEIIHUX W BHYTPEHHUX MPEMSATCTBUN (TaKMX Kak
JIEHb, YCTAJIOCTh, TOKHBINA CTHIJI, JIOXKHOE CAMOJIIO0HE, MHEPTHOCTD H T. II. ).

BoJisi — ecTh CITOCOOHOCTH YEJIOBEKA CO3HATENILHO YIPABISITH CBOCH JEATEIBHOCTHIO MPHU JOC-
THKEHHUH TIOCTaBICHHOHN 1enu. Llens MoxkeT ObITh Manexkoi wiu 0ym3koi. IHOTIa 1UIst ee OCyIecTB-
JICHUS MOXET TIOTPEOOBATHLCS BCS KU3HB.

HeoOxoauMbIMu yCIIOBUSMU 111 BOCTUTAHUSI BOJIH SIBJISTFOTCSL:

[lepBOoe — (opMHUpPOBAHHE KOMMYHHUCTHYECKOTO MHPOBO33PEHUS M PA3BUTHS MOPAIBHO-
MOJUTUYECKUX KauecTB. Bouist BeIpaxaeTcs B IPEOJOJICHUU TPYAHOCTEH, a MPEOJ0JIEBATh TPYIHOCTH
MOJKET JIMIIb yOeXACHHBII UelI0BeK, 3HAIOIINIA, BO UMl YEr0 OH 3TO JenaeT. SIcHOe MOHUMaHHe LeTu
3aBHICHT MIPEKJIE BCETO OT YOCKICHUN U OT MUPOBO33PEHUSI.

BTopoe — npuHATHE TONBKO MOCUIIBHBIX, UCIIOJIHUMBIX PEUICHUN U HAMEPEHUN, KOTOPbIE MO-
r'yT OBITh OCYIIECTBIEHBI. [IUI0T, cTpeMsuiics BOCIUTATh B ce0e CHIIbHYIO BOJIIO, JOJKEH KPUTHU-
YECKU OTHOCUTBHCS K KaXXI0My HamepeHuto. HyXHO Bcerja nmoMHUTh, YTO HEUCIIOJHEHHUE PEIICHUS
0ca0JIg€eT BOJIIO.

TpeTbe — BOCIUTAHUE BBICOKOW CAMOKPUTHYHOCTH, IOJ KOTOPOH CIEAyEeT MOHUMAaTh IMpHU-
BBIYKY KPUTHUYECKH OLICHUBATH CBOU JIEMCTBHUSI, OCO3HABATh UX MOCHAeACTBUSA. [Ipn oTCyTCTBUU camo-
KPUTUYHOCTH NWJIOT HE MOKET MPaBUJIBHO pPearupoBaTh HA 3aMEYaHMsl, IEPECTAET CO3HABATh CBOU
HEJIOCTaTKH, HE YMEET OTKa3bIBaThCs OT HEMPaBUJIBLHO HAYaThIX JAehcTBUN. bornbinas TpeboBaTeb-
HOCTb K ce0e M OKPY’KaloIUM — OJIMH U3 XapaKTePHBIX MPU3HAKOB BOJIH.

UeTBepTOE — MOCTOSHHAS TPEHUPOBKA B MPEOJOJICHUM BHYTPEHHUX M BHEIIHUX MPEIATCT-
BHI{, CTPOTO€ BBITIOJIHCHUE HACTABJICHHUM, COOJIIOICHHE MPEATNONETHOTO pPEXUMa, (PU3NIECKOe BOC-
MUTaHKEe, TPEHUPOBKA BOJIM IIPU BHINIOJIHEHUH NOBCEAHEBHBIX Aeil. Dusnyeckas NoAroTOBKa U 3aHs-
THS CTIOPTOM BO MHOT'OM CIIOCOOCTBYIOT 3aKaJTMBAHUIO BOJIU.

Cropt jmenmaeT 4enoBeKa BBHIHOCIMBBIM, OTBa)KHBIM, CIIOCOOCTBYET BBIPAOOTKE TaKUX KAauecTB,
KaK HaCTOMYHMBOCTH, JJMCIUTUIMHUPOBAHHOCTH, CaMO0O0JIaIaHNe, HHAIIMATUBHOCTh H CMEJIOCTb.

Kaxaplii muaoT JomKeH CO3HATebHO paboTaTh HaJ BOCIIMTaHUWEM cBoell Bouu. Henb3s npeHed-
peraTh MOBCETHEBHON YEPHOBOW pabOTOM, KaXKyIIEHCsl Ha TIEPBbI B3TJIsIT MAJICHBKOW U HE3aMETHOH.
Bons BocnuThiBaeTCs HEe TOJNBKO B OONBIINX, HO M B IEPBYIO ~ Ouepelb B MOBCETHEBHBIX, OyI-
HUYHBIX Jejax.

JlesTenbHOCTh MIJIOTA JIebTAIIaHa B MOJIETE HAXOIUTCS B TPSIMOM 3aBUCUMOCTH OT OOCTaHOB-
KM ¥ TIPOUCXOJSIINX B HEl u3MeHeHui. Hampumep, CKOPOTEYHOCTh U3MEHEHHSI OOCTAaHOBKH MPHBO-
JUT K TOMY, YTO MHJIOT JIJIsl HAOJMIOMCHMI 32 HEM pacroJiaraeT MHOT/Ia YPE3BhIYailHO MajIbiIM BpeMe-
HeM. UToObI CBOEBPEMEHHO BCE BHJIETh, CIIBIINIATH U TPAMOTHO B 3aBUCUMOCTH OT 0OCTaHOBKH Ha BCE
pearupoBath (JIEMCTBOBATH), MUAJIOT JOJKEH YMETh OBICTPO W MPABHIIBHO MEPEKIII0YATh U pacrpeie-
JSTh CBOE BHUMAaHHE, T. €. BECTH OCMOTPHUTEIBHOCTh. JJiT 3TOr0 BHUMaHHUE MIJIOTaAM HEOOXOJAMMO
pa3BUBATh.

[IepBBIM YCIOBUEM JJI PA3BUTHS XOPOLIEr0 BHUMAHUS ABJSETCS YCTOMYMBBIN MHTEpPEC K IO-
JIeTaM Ha JenbTargiane. Besikoe BHUMaHUE 3aBUCUT OT HHTEPECA.

BTOPHEIM yCIOBHEM JUTsl PAa3BUTHSI BHUMAHHMS SIBJIICTCS BBIPAOOTKA y MUAJIOTA YMEHHS 3aCTaBUTh
ce0s1 MPOU3BOJIBHO COCPEAOTOYMBATH BHUMAHHUE B JTI000H MOMEHT M Ha HY>KHOM OOBEKTE WJIH JICHCT-
BUsX. IIMI0T JIOJDKEH CTAaTh XO35MHOM CBOEIO BHUMAaHUS.

TpeTbYM YCIOBHEM SBIISICTCS BEIPAOOTKAa YMEHHS paboTaTh B HEOJIArOMPUITHBIX yCIOBHIX. B
ATOM CiIydae MHJIOT HAYYUTCS OOPOTHCS C OTBJICKAIONIMMHU Pa3ApaKEHUSIMH, 3aKAIUT CBOC BHHUMa-



HUE.

YeTBEPTEM YCIOBHEM SBISETCA 00ydeHUE MUJIOTa Bcerza paboTaTh BHUMATENbHO, TaK Kak
HEBHUMATEJIBHOCTD MIOPOXKAAET PACCETHHOCTD.

3HaHUEe HA3eMHOMW, BO3IYIIHOW OOCTaHOBKH W METEOPOJOTHUECKUX YCIOBUH, IMOCTOSIHHAS TO-
TOBHOCTb K HEOKHAAHHOCTSM, JI0 aBTOMAaTHU3Ma OTPaOOTaHHBIN MOPSAJOK paclpeleleHus U nepe-
KJIIOYCHMS] BHUMAHUs, YMEHUE II0 BCIIOMOTATEJIbHBIM IPU3HAKAM OIPEIEIUTh MECTO IOSBICHUS
IIPEMATCTBHN, OIIACHOTO SIBJICHMS ITOTObI — BOT Ka4eCTBa, KOTOPBIE JOJKHBI IPUBUBATHCS TUIIOTAM
B Ipoliecce 00y4YeHUs NoJieTaM Ha JesibTariaHe.

IKHUIIMPOBKA AEJbTAIIVIAHEPUCTA

OKHUMHUPOBKA JAENbTAaIUIAHEPUCTA BKIIIOYAET B ceOs:

1. IlogBecHyro cucreMy

2. Ilnem

3. borunku

4. KomOune30H (M1 OPIOKU U KYpPTKa)
5. llepuatku

6. HalokKOTHMKHM M HAKOJIEHHHUKH.

IToaBecHast cucreMa

[TonBecHas cuctema MOXKET OBITH JIBYX THUIIOB: TOPU3OHTANIbHAS (JIe’Kayasi) U BepTUKaAIbHAS (CH-
nsrdast).

TopuBOHTAJIbHAS IIOOBECHAs CUCTeMa obecriednBaeT OOJBIION AWATa30H U3MEHe-
HUSA yTjia TaHraXka ¥ MEHbIIIee adPOJIMHAMUYECKOE COMPOTUBIICHUE MUIIOTA, Y€M BEPTUKAIbHAS TTO/-
Becka. Hanmuuure MoK [71s1 HOT («CTPEMSIHY) MO3BOSIET YAYUIIUTh KOM(POPTHBIC YCIOBUS MPU U~
TENbHBIX nosieTax (puc. 162, 163).

| NoBbeckve cucmems |
—

L Bepmukanomme | {__Tosusormasmmsie | | | KomBunupobarean |

Puc. 162. Tunsl mogBECHBIX CUCTEM



Puc. 163. [TomosxeHre MUIIOTa TIPU TOPU3OHTAIBHOI ITOIBECHON CHICTEME

st mepBOHAYAIBHOTO OOYyYEHUSI TOPU3OHTAIbHAS MOABECHAs CHUCTEMa JIOJDKHA 00eCreuynBaTh
«MPOCKAKWBAHUE)» MHUIIOTA TIPU OMYIIIEHHOM HOCE amnmapara 0e3 KacaHus 3€MJIH B CIIy4ae HEYyJaqHON
nocaaku. Jjisg 3Toro He0OX0IMMO OTPETryJIUPOBATh BHICOTY TOJIBECKH MUJIOTAa TAKUM 00pa3oM, 4TO-
OBl paccTOSHUE OT PYUYKH PYJIEBOHM Tparenuu J0 MUIOTa B TOPU30HTATHLHOM IOJIOKCHHUH armapaTa
Ob110 paBHO 10 — 25 cM. B ciydae eciu pacCTOsIHEE OT HOCOBOTO y3JI1a 10 TOYKH MOABECKH MUJIOTa
MaJio (rpu OOJBIIIOM HOCOBOM YTJIEe Kapkaca), He0OXOIUMO CAENaTh BEHIHOCHYIO IITAHTY WM TOJBSI-
3aTh K XBOCTOBOM 4acTH KISl (OaJIKM) HIDKHIOKO YacTh MOJABECHOM CHCTEMBI, JIJISl TOTO YTOOBI 0Oec-
MIEYHUTh «IIPOCKAKUBAHHUE» MIIIOTa 0e3 KacaHus 3emiu (puc. 164).

Cmpaxobosod PEA

Puc. 164. Obecneuenrie «IIPOCKAKMBAHUA» MMAJI0TA PU OIMYIIEHHOM HOCE JACJIbTaIljiaHa 0e3 KacaHus 3eMJIU

Heo0xonumMo npu KOHCTPYMPOBAHWM TOPH3OHTAJIBHOW MOABECHOM CHCTEMBI YUYHUTHIBaTh BO3-
MO>KHOCTh IIEpeX0/1a U3 BEPTUKAIBHOTO MOJIOKEHUS B TOPU30HTAIbHOE U 00paTHO (mpu mocazke). K
HE/I0CTaTKaM T'OPU30HTAJIBHOM MOJBECHON CHCTEMBI MOXKHO OTHECTH CIIOKHOCTh M3TOTOBJIECHUS U
HE00X0IUMOCTh MHIUBUIYAJIbHONW OJATOHKH K MUJIOTY.

BepTukasbHasg MNOOBECHas CHCTeMa He TpeOyeT OT MUJIOoTa Nepexoja B FOPU30H-
TaJIbHOE IOJIO’KEHHE U 00paTHO IPU MOCaJAKe, IPOCTa B U3TOTOBIEHUU U 00ecreunBaeT KoM(pOpPTHBIE
ycnoBus nojera. OCHOBHON peMEHb BEPTHUKAIbHOM MOJBECHON CHUCTEMBI JOJDKEH MPOXOIUTH O[]
CHJIEHBEM Ha Cllydail MOJIOMKH HocieaHero. JJis yno6cTBa B 1ojieTe BEpTUKaIbHAs M10IBECHAs CUC-
TE€Ma 4YacTo CHabXaeTcs paclopHbIMU IUIaHKaMU. BpicoTa cuieHbsi BBIOMpaeTcss TakuM 00pas3oM,
9yTOOBI B TIOJIETE PyUKa Tparelnuyu HaxoaujIach Ha ypoBHE mosica (puc. 165).

(o) i i

i 1

Puc. 165. TToneTHOE MOIOXKEHNE MUIOTA TIPH BEPTUKAIBLHON MTOIBECHON CHCTEME

K HenocraTkam BepTHKaIbHOM MOJBECHON CUCTEMBI MOKHO OTHECTH:
- BOBMOKHOCTbh IMOBPEKICHUSI HOT TTUJIOTA, TaK KaK B CIy4ae HEYJIauHOW MOCAIKH MEPBBIMHU 3EMIIU



KacaroTcsl HOTY NTUJIOTA;

- MEHBIIUH (10 CPAaBHEHHUIO C TOPU3OHTAIHHOM IMOABECHON CHCTEMOM) JAWamna3oH YIpaBIEHUS IO
TaHTaXYy;

- OoJibIIIEE A3POIMHAMUUYECKOE CONPOTUBIIEHUE BEPTUKAIBHO PACIOI0KEHHOTO Teja MUI0Ta, KOTO-
pO€ yXyAIIaeT JIETHbIE XapaKTEpUCTHKY arrapara.

W ropusoHTanbHas U BEpTUKaAIbHAS MOJABECHBIE CUCTEMBI JOJKHBI ObITh CKOHCTPYHPOBAHBI Ta-
KUM 00pa3oMm, YTOObI:

- HCKJIFOUYXTH NIEPEBEPTHIBAHKE MTUJIOTA BHU3 TOJIOBOM U BBINIAJICHUE €r0 U3 MOJBECKHU;

- OBITh YIOOHBIMH B JKCILTyaTalllu;

- obecrieynBaTh HEOOXOAUMYIO MPOYHOCTh. OCHOBHBIE AJIEMEHTHI MOJBECHOW CHCTEMBI M UX CO-
€AMHEHUs JOJDKHBI BBIIEP/KMUBATh IEPETPY3KH HE MeHblIe ueM 10g;

- UIMETh HOXKHbIE 00XBATHI;

- HE CaBJIMBaTh IPyJHYIO KJIETKY IWJIOTAa U HE 3aTPYIHATH JIbIXaHUE;

- U3TOTOBJATBCA W3 MAaTepHalIOB, HE MOJBEPKCHHBIX

- THUEHHUIO;

- UIMETbh HAJIS)KHOE U IIPOCTOE YCTPOMCTBO VIS IMMOALIECTIKY K alliapaTy U OTLENKH OT HETO;

- HE 3aTPYyAHATH pa30er MIIoTa Ha B3JIETE;

- UIMETb ONPATHBIN BUII.

llnemM »OeJsbTallJlaHEPMCTA AO0KEH OTBEUaTh CIEeIYIOIUM TPEOOBAHHIM:

- OBITh MAPAIIIOTHOIO WM MOTOLMKIIETHOTO TUIIA;

- aMOPTHU3ALMOHHbIE PEMHU WM MOAKIAJKA JOKHBI OBITH OTPEryJUPOBAHbI TakK, YTOOBI MCKIIIO-
YUTh KacaHHE T'OJIOBBI MWJIOTa BHYTPEHHEH MOBEPXHOCTH LIeMa (3a30p He MeHee 20 MM);

- IIJIEM BCerja JOJKEH ObITh 3aCTErHYT, YTOOBI HCKIIIOUUThH MPOU3BOJIBHOE €T0 CMaJlaHue U «Ha-
MI0JI3AHHUE» Ha IJ1a3a MMUJI0Ta;

- IIJIEM HE JIOJDKEH MEIIaTh MUJIOTY «CIIyILIaTh BETEp» JUIsl ONpENENIeHUs CKOpocTH mojeta. Jls
3TOro, B CIIy4ae €CJIM LUIEM IUIOTHO MPUJIETaeT K yliaM, HeOOXOJUMO CAeIaTh B 3TUX MeCTax He-
CKOJIBKO OTBEPCTHII;

- JKeJlaTesIbHO 000py10BaTh HIJIEM JyraMyu 0€30MacHOCTH ISl 3allUThl HUKHEH 4acTH JULa.

OByBb IeJibTallJlaHEPMCTa [J0JKHAa UMETh TOJICTYIO MOJOIIBY C IPOTEKTOPOM (TypH-
cTckue 00TuHKM). Jlyunie umeTb 00yBb ¢ BBICOKOM IIHYPOBKOW (BBICOKMMH TOJIEHUIIIAMU) JJIsl TOTO,
YTOOBI FTOJICHOCTOIHBIHN CyCTaB ObLT 3allUILEH B CIy4yae HeYJauHOM MOCa KU Ha HOTH.

Omexna »OesbTaljlaHepucTa (KOMOMHE30H WM OpIOKM M KypTKa) JOJKHBI OBITH W3
MIPOYHOM TKAaHU JUKUHCOBOTO THIIA, YTOOBI M30€XKaTh ApanvH M ccaluH. B 3uMHee Bpems oJexaa
JOJKHA OBITh JIETKOM, TETJION U HE CTECHSTh JBM)KEHUI NMUIOTA.

[lepuaTky »OesbTallJlaHEPMCTAa JAOKHBI 3alllMIiaTh Maiblbl U KUCTU PYK MWIOTA OT
Clly4alHbIX I[apanuH U yjaapoB. Jlyumie Bcero ajs 3TUX Lefied MOAXOAAT MEPYATKU AJI PyCCKOTro
XOKKesl, Yy KOTOPBIX CyCTaBbl MAJIBLEB 3alIUILEHBI MATKMMH ITPOKJIAKAMHU.

HakOJeHHMKM ¥ HaJIOKOTHMKM 3allUIIaloT JOKTEBbIE CYCTaBbl U CyCTaBbl KOJEH OT
yAapoB. MOXHO MPUMEHATH J1t000ro Tumna. OCOOCHHO OHM KeNaTeNbHbI IS HAYMHAIOIIUX JeIbTa-
IUTAHEPUCTOB, MaIEHUS] KOTOPBIX HEU30EKHBI.

IKCIINIYATAIIUA 1 PEMOHT JAEJIBTAIIJTAHA

[IpaBunbpHOM SKcIuTyaTanueld OymeT Takas, KoTopas oOecreunBaeT HanOojee JIUTEIHHOE CO-
XpaHEeHHE 3aJI0)KEHHBIX B JTIOOYI0 KOHCTPYKLIMIO CBOUCTB M XapaKTEPUCTHK.
IIpu 3TOM HE NOJIKHBI 1Oy CKAThCS:
- TIOJIOMKH M MOBPEXJIEHHUsI KOHCTPYKIMM HE TOJIBKO MpH IMOJIeTaxX, HO U MpH cOOpke, pa3dopke u
TPaHCIIOPTUPOBKE;
- Koppo3usi (THUEHWE) TIPH XPaHEHUH;
- yTeps OTACIIBHBIX YaCTEH.
HexkoTopsle 3KCIUTyaTallMOHHBIE XapaKTEPUCTUKHU 3aKJIaAbIBAIOTCA €I1€ B CTaJUU IPOEKTUPOBA-
HUS U CTPOUTCIILCTBA JCJIbTAllJIaHa. CIOI[a MOXHO OTHCCTH:



1. 3amuty TpyO OT KOpPpO3UHM M3HYTpH. [IJis 3TOrO CilelyeT OYUCTHTHh BHYTPEHHIOIO MOBEpX-
HOCTb TpyO U MOKPHITH ee cMa3koil. He cienyeT 3armymarsh KOHIBI TpyO MpoOKaMu C ABYX CTOPOH.
[TomHY!O0 TepMETHYHOCTh TaKUX 3aryIylleK 00ecleduTh TPYAHO, K TOMY e B TpyOax MMEIOTCS OT-
BepcTHsl. Bce 3To MpUBOIUT K HAKAIUTMBAHMIO BJIard, U30aBUTHCA OT KOTOPOil OyaeT BecbMa TPYAHO.

2. WsroTtoieHue neTaneil u3 KOppo3MOHHO-CTOMKUX MaTepUanoB, 001aJalomuX He0OX0IMMON
MIPOYHOCTHIO.

3. KoHcTpykTHBHOE obecnieueHre OJHO3HAYHOH COOpPKM CIOpTCMEHaMH J1t000i KBanmuduka-
L[1H, T. €. YETKYI0O MApPKUPOBKY CTBHIKYEMBIX JeTaliell U Y3JI0B, 3aJIeJIKy BCEX JIMITHUX U He3aeicTBO-
BaHHBIX OTBEPCTHU, MAPKUPOBKY MPaBBIX U JIEBBIX JETaleH, IepeHUX U 3aJHUX TPOCOB U T. JI.

4. TlpaBunbHBIA BBIOOP KOHCTPYKIMH CTBIKOB TPYO, 3aJI€IKH TPOCOB B COOTBETCTBUH C HOpMa-
MU POYHOCTH.

5. H3roToBiieHHWE YEXJIOB IS TIEPEHOCKH U XPaHEHUS Pa300paHHOrO JeibTamiaHa. Bee cheM-
HBI€ Y3JIbl U IETAJIN JIOJDKHBI XPAHUTHCS B CIICIIMATILHOM MEIIKE HIIM CYMKE THIIa HHCTPYMEHTAJIbHON
13 BO3AyXoInpoHulaeMoil Tkanu. [Ipu Hanuuuu B Ki1y0e HECKOJIbKUX AENbTAIUIaHOB KaXKJIbIM 4exoll,
CYMKa U3 OJTHOT'O KOMILJIEKTa JOJDKHBI UMETh OJIMHAKOBYIO MapKHPOBKY.

6. KOHCTpYKTHUBHO BCE KpPETEKHbIE JIEMEHTHI JIebTaljiaHa JI0JKHBl CTOTIOPUTHCS C IPUMEHE-
HUEM MUHUMAJIFHOTO KOJIMYECTBA MHCTPYMEHTA, a Jyullle Bcero ot pyku. [Ipu sTom nomxHa ObITH
obecrieueHa HaAJCKHOCTh U KOHTPOBKa coeuHeHWW. He mpuMeHATh 11t cOOpKH U pa30OpKH CIIy-
YaifHOT0, HE MPEelyCMOTPEHHOTO JJIs TaHHBIX LeJIel HHCTPYMEHTA.

K uncny skcmiyaTallMOHHBIX KPUTEPHUEB OTHOCHTCS TPaHCIOPTUpPOBaHME AenbTaruiana. [lpu
3TOM HEOOXOMMO COOJIOATh CIIEAYIONINE YCIOBHSL.

1. Kynon HeoOX0IMMO NEPEHOCUTh OTJEIBHO OT METAIIMUYECKHUX JeTalIel, YIO0KEHHBIM B CyM-
Ky Win prok3ak. ClieuTh, YTOOBI ¢ HUM PSAZOM HE HaXOJMIUCh OCTPBIE U pEXYIIUe MpeaMeTsl. Ye-
X0JI ¢ TpyOamMu HE0OXOAMMO MEPEHOCUTH C COOTIOJICHUEM MEp, UCKITFOYAIOITNX 00pa30BaHue Ha HUX
BMSTHH U U3THOOB.

2. Ilpu mepeHocke JenbTamjaHa B COOpaHHOM BHJE CJIEIUTE 3a HApaBICHUEM BETpa.

3. IlepeHocky makera ¢ TpyOamH OCYIIECTBISATH Tak, 4TOOBI 00ECHEYUTh 0€30MacHOCTh OK-
pY’KaroluX MpHU Npoe3ae OOIIECTBEHHBIM TpPaHCHIOPTOM (TIpU HEPEHOCKE €ro Ha Iuieye 3aHUM Ko-
HeI[ IOJDKEH OBbITh BBHINIE TEPEAHET0 W HaXOAUTHCS Ha BBICOTE HE MeHee 2 M) (puc. 166).

Puc. 166. [lepenocka nenpramiana B YexJie: a — HENPAaBWIBHO; O — MPaBUIBHO

ITpu BXoAe M BBIXOAE M3 TpaHCIOPTAa NaKET ACPKUTE BepTUKaIbHO. lIpu BXxoxme 3aHocuTe
IIEPBBIM BEPXHMI KOHEL], IPY BBIXOJ1€ — HUKHUM.

Coopka peaptamiianHa. COOpKy MOXXHO  IPOM3BOJMTH B CIEAYIOIIEH MMOCIIEA0BATEIBLHO-
CTH:

1. CoenunuTe BCe MpOJObHbIE (KMIIEBYIO M OOKOBbIE) TpyObl. IIpoBepbTe NpaBMIBHOCTH HX
CTBIKOBKHM I10 MapKHPOBKE.

2. Takum e 00pa3oM COeAMHUTE TPYOb! MONEPEUUHBI.

3. Cobepute pysieByr Tpamenyio U MPUCOCAUHUTE K HEW HIDKHHUE PACTSKKH.

4. IlonoxxuTe Ha 3eMIIIO PYJIEBYIO TPANlELMI0 KPOHIITEMHOM CTBIKOBKHM BIEPE, IIOJIOXKHUTE



Ha Hee MOIEepeyHyIo OalKy U CBEPXY MPOAOJIbHBIEC TPYOBI.

5. CnBuHbBTE MPOJOJbHBIE TPYOBI U HaJleHbTE Ha HUX KymnoJ. Cineaute, 4TOoObl KOHIIBI TPYO HE
MOPBAJIM KYTIOJI U HE BBIIUIM U3 OTBEPCTUH B KapMaHax /1j1s1 O0KOBBIX TpyO.

6. CoenuHuUTE KapKac LEHTPAIbHBIM Y3JIOM, YCTAHOBUTE MAuTy C BEpXHUMH PaCTSHKKaAMHU.

7. Pa3Benute OOKOBBIE TPYOBI M COEIMHUTE UX C TIONEPEYMHON OOKOBBIMH y3J1aMU. 3aKpETuTe y
OOKOBBIX y3JI0B BEpXHHE U HI)KHHUE PACTSIKKH.

8. 3akpenuTe Ha 3aJHEM KOHIIE KWJIEBOI Oallku HIDKHUE 3aJHHE U BEPXHIOIO PACTSKKHU. 3a-
KpenuTe KHJIEBOM KapMaH KyIloJa.

9. 3akpernuTe KyIoJ Mo KOHIIaM OOKOBBIX TpyO. Y CTaHOBUTE JIATHI.

10. ITomHuMmuTE AENBTAIUIAH 32 HOC, OTBEIUTE BIEPE] PYJIEBYIO TPAINELHUIO U 3aKPETUTE BMECTE
C KyTOJIOM IIEPEIHUE PACTSKKHU (BEPXHIOIO U NIEPEIHUE HUKHUE).

11. HarsauTte c mOMOUIbI0 TEHAEPOB WU APYTUX HATSKHBIX AJIEMEHTOB MPOAOJIbHBIE U TOTIe-
peUHbIe PACTSHKKH. 3aKOHTPUTE UX.

12. 3akpenuTe K BEpXHUM PACTKKAM KUJIEBOW KapMaH.

13. OGoiiguTre AenpTamiad U MPOBEPbTE MPAaBUIBHOCTD COOPKH, HAZEKHOCTh KPETIJICHUSI U KOH-
TPOBKH (CM. pazaen « TpeHakHast TOAITOTOBKA).

Bo Bpems cOOpKH U 1OJIETOB HEOOXOAUMO CIETUTh 33 TEM, YTOOBI BBITIOIHSJIOCH CIIEAYIOLIee:

1. [Ipn HameBaHUHU KyTloyia Ha Kapkac OOKOBBIE OalIki ObUTM MaKCUMAaJIbHO CBEJIEHBI U UX KOHIIbI
HE TIOpBaJIM KyIOJ MPH 3alleTVICHUH 32 1Bl MM BeIpe3bl. ECiiu Kymou mioxo HajeBaeTcs, TO He Jie-
JaiiTe pe3KuX PhIBKOB, a BBISICHUTE U yCTpaHuTe NmpuuuHbl. [Ipu pa3BegeHnn OOKOBBIX OalloK cieau-
T€, YTOOBI MepeTHUI KOHEI KyT10J1a ObIT 3aKpeIyIeH y HOCOBOTO y37Ia.

2. He Obu10 OCTpPBIX YIJIOB U 3ayCEHLIEB HA TPYyOax, KOTOPbIE MOTYT OPBATh KyIOJI.

3. Coopxka u pa3zdbopka MpOU3BOAUIACH B CTPOTO ONPEIEICHHON MOCIEeI0BATEIIEHOCTH.

4. Tlocne cOopku HE OBUIO HEMPEAYCMOTPEHHBIX HATSHDKCHUHN WIIM CIIAOMHBI TPOCOB, H3rHbOa WIIH
nepekoca Tpyo.

5. TpyObl HEe uMenu BMATUH TiyOonHOU O0see 1,5 MM U U3ruO0B pagnycom MeHee 3 M, T. €. CO
cTpenoi mporuda 6onee 5 MM Ha anuHe 1 M. DkcrutyaTtanus TpyO ¢ AedexTamu, MPEBIMIAIONTIMI
BBINICYKAa3aHHbBIC BEJIMYUHBI, 3aIpeIeHa.

6. bobuta monHas u 6e3 3aqupoB pe3b0a HA BCeX KPEMEKHBIX JeTansX. B ciayuae HapylieHHUs
pe3bObI Kperex 3aMEHUTD.

7. He Obu10 GBI KOPPO3UH U TPEIIMH Ha JAETaNAX U y3nax. Jleranu, BHIMOIHEHHbBIE U3 MaTepua-
JIOB, TIOJIBEP>KEHHBIX KOPPO3UH, CIEayeT cMa3biBaTh. Oco00e BHUMaHHE HEOOXOIUMO OOpaTUTh HA
OTCYTCTBHE TPEIIUH B OTBEPCTUSAX TPYO, HOCOBOTO U LEHTPATBHOTO Y3JIOB, MJIACTHHAX PACTSIKEK U
COCMHEHUSX TPYO PyJIEBOH Tparennu.

8. Tpochl He nMenH Obl 0O0PBAHHBIX MPOBOJIOK.

9. Ha 3amenke Kaxmoro tpoca ObUIa KOHTPOJbHAS TETIs. BBITSKKA METIH — CHTHAJ, YTO TPOC
«Tomnon3y» B 3anenke (puc. 167).

KoHmpoibha A
nemns

Puc. 167. KonTponpHas meTis Ha 3a/leNIKe Tpoca

10. He Ob110 MOPHIBOB MaTepuana, MIBOB, YCHIIMBAIONINX HAKIAI0K, KPETICKHBIX JICHT KyTIOJa.
Bbu10 Haze)xHOE KpETUIeHHE 3IEMEHTOB KyIojla K HOCOBOMY Y311y, KWJIEBOi Oanke, KOHIIaM OOKOBBIX
0aoK.

11. B mepepsIBax MEXIy MOJETaMH IIPH HATWYHU BETpa JAENbTaIIaH CTOSUT HOCOM TPOTHB BET-
pa. IIpu cuIbHOM BeTpe M mepepbIBaxX MEXKIAy MOJETaMU OTCOECIMHUTE MPOJOJIbHBIE TPOCHI B HOCO-
BOM Y3JI€ U TIOJIO’KUTE JIeTbTaIlIaH Ha 3eMITIO.

He YCTaHaBHHBaﬁTe ACJIbTAIlNIaH 3a MPCIATCTBUAMHU CO CTOPOHBLI BETpA, €CJIM OHU UMCIOT pas-
MepBbI, CPaBHUMBIE C pa3MepaMH Ballero armnapara. 3aBUXpPEHUS] OT HUX MOTYT ONPOKHUHYTH JeIbTa-
wiad (puc. 168).



Puc. 168. HempaBuipHas ycTaHOBKA JeNbTaljIaHa 3a MPEISITCTBUEM CO CTOPOHEI BETpa

B MEpCPhIBaAX MCKAY TPCHUPOBKAMU XPAHUTC ACIIbTAIIJIAH C BBIIIOJIHCHHUECM CIICAYIOIIUX ITPaBUJL:
1. CucreMaTnyecku, Mocjae KaKIOH TPEHUPOBKH, OUYHMIIAWTE €ro OT I'PsI3W U BJIard, MpU HEOO-
XOJIMMOCTHU CMa3bIBAUTE CONPATacMbIE€ IIOBEPXHOCTH, IPOCYIIUBANTE KYTIOJI U AECTAJIN.
2. XpaHHTe MakeT B BEPTUKAIBHOM TOJOKEHUHU B CyXOM MPOXJIaJHOM ITOMEIIECHUH.

OCMOTPBI TEXHUKHU

IIpennoJsieTHbie 0cMOTPBI. OHU NPOBOJATCS NEpeN KaXAbIM nojeToM. [Ipu 3ToM KOHTpoIUpY-
€TCs: HAe)KHOCTh BCEX COCOUHECHMM, COCTOSHUE CTBIKOBOYHBIX Y3JIOB, PacTsDKEK, Kymona. B mo-
CIIEJHIOID OYepe]b KOHTPOJIMPYETCS NMPaBUIIBHOCTH IOJIOKEHUS IMOJBECHON CHUCTEMBI Ha TeElle, €€
IIPOYHOCTb U IPUCOEAUHEHUE K AebTaluIany. B kaxxaoM aenpTakityde JoKHa ObITh CXeMa Ipero-
JIETHOTO OCMOTpa.

IHepuoauveckue ocMoTpbl. OHU TIPOBOAATCA €KEMECSYHO, Mociie BbinmogHeHus: 200 moJsieToB
WX TI0clie OOJIBILIOTO TepephiBa B MOJETaX HAa JAHHOM Jenbraruiane. OcMaTpuBaloTCs Bce IETald U
y31bl. Kapkac — Ha oTCyTCTBHE BMATHH, U3THOOB TPyO, 3ayCEHIIEB HAa HUX, 3aIUPOB, KOPPO3UH, Tpe-
LIVH.

Oco0eHHO THIATEIbHO OCMATPUBAIOTCS: Pa3bEMHbBIE U HEPA3bEMHBIC COCIMHEHMsI, KpPEIUICHHE
pacTsKeK, KyToJia, KperexXHble IeTalu, B KOTOPBIX HEe JOJDKHO OBITh U3HOCA, 1ehopMaIiHii, MOBPEX-
JIeHNsl pe3bObl, paciiaTbiBaHUs coeauHeHuil. [IponsBoauTcs npu HEOOXOAMMOCTH CMa3Ka BCEX CO-
IpsAracMeIX NOBEpXHOCTEH. Tpocel HE AOJKHBI UMETh NMOPBIBOB Ipsiaed. Ha kymone mposepsiercs
OTCYTCTBHUE IOPBIBOB, IIPOKOJIOB, BBITSKKU, M3HOCA U ociabieHus nonotHa. Ocoboe BHUMaHKE He-
00X0MMO OOpaIath Ha Kymosa u3 x/0 Tkanu. Heo6xoaumo mpoBepsATs IPOYHOCTH IIBOB U BCIIOMO-
raTeJbHBIX JeTaleH KyIoa.

ITpoBepsieTcsl KOMIIJIEKTHOCTh KpENeka M JeTallel, OTCYTCTBUE HAa HUX KOPPO3HMH, IOBpEXK/E-
HUM, TPEILUH.

IleneBbie ocMoTpsbl. [IpoBonsATCs 1S BBIABIEHUS NpeanojgaraeMoil HeucnpaBHoCcTH. OCHOBa-
HUEM JJIsl IPOBEACHHUS LIEIEBOI0 OCMOTPA CIIyKaT HEyJauyHbIe NIOCAIKH, a TAK)KE IOIYyYEHHBIC TaH-
HBIE 110 OTKa3aM B Jipyrux aensra-kirydax JJOCAA® crpansl u 3a pydesxxom. Kpome Toro, nesneBbie
OCMOTPBI POBOJATCS IPH OTKJIOHEHUH OT HOPMAJIBHOTO PEKUMa SKCIUTyaTallui U XpPaHEHUsI.

JlaHHBIE IEPUOANYECKUX U LIEJIEBBIX OCMOTPOB 3aHOCATCS B JKypHAJ C YKa3aHWEM JaThl, LENH
0CcMOTpa, (paMUIINH, U., 0. IPOBOJUBILErO OCMOTP, IIEPEYHs 3aMEUaHUH, IPUHATBHIX Mep U (paMuIny,
U., 0. OTBETCTBEHHOIO 34 YCTPAHEHUE 3aMEUaHUi.

PemoHT AcJdbTallJIaHa

PaccMoTpuM OCHOBHBIE BHBI U CHOCOOBI yCTpaHeHHs] HanboJyiee YacTO BCTPEUAIOLUXCS HEHC-
IIPaBHOCTEM.

N3ru6 wam nosioMka Tpyd pyJaeBoi Tpamemuu. JTO HanboJiee YacTO BCTPEUAIOIIASICS HEHC-
MPABHOCTh Y HAYMHAIOIIUX JENbTAIUIaHePUCTOB. TpeOoBaHMS K M3TOTOBICHUIO PYJEBOU Tpanerun
u3 TpyO, 00IaJaoUIMX XOPOIIeH MIACTUYHOCTHIO, OOYCIIOBIEHBI TEM, YTO XPYNKUI H3JIOM MOKET



MOCITY>)KUTh MPUYMHON CEPHhE3HOM TpaBMBI ciopTcMeHa. Eciau Tpyba criomanack Wiy moTepsia yc-
TONYMBOCTH, TO €€ MOXKHO OTPEMOHTUPOBATH CJIEIYIOIINM 00pazoM:

I. BBIpe3aTh 4acTh TPYOBI, MOTEPSABIICH YCTOMUYMBOCTD HIIM UMEIOLICH U3JIOM;

II. momoOparh Kycok TpyObl (BcTaBky) giuHOM Ha 200—250 MM OGosbllie BHIPE3aHHOTO
KyCKa U BHyTpeHHUM auameTpoM Ha 0,2—1 wmwm Goibliie HApYKHOTO AUaMeTpa TpyObl Tparnemnuu;

III. ycraHOBUTH BCTaBKY Ha TpyOy Tparemuu ¢ COXpaHEHHUEM 3a30pa MEXKIy KOHIIAMU BBIPE3aH-
HOW 4acTy;

IV. cBepnauTh M0 KOHIIAM BCTABKH IO 2 OTBEPCTHS AUAMETPOM 6,2—6,5 MM H KpemuTh 00JI-

TamMu C raiikamu (puc. 169).
Mpumeuanusi: 1. [Tocme OkOHUAHUS JTETHOTO THS TPYOY 3aMECHHUTE.
2. XKematenpHO UMETH 3amac TpyO Tparmeuu Uit 3aMEHBI BO BPeMsI ITOJIETOB.

OOpbIB pacTsizkeK. DTO cephe3Hasi MOJIOMKA, TaK KaK OT 3THX TPOCOB 3aBUCHUT MPOYHOCTDH JIEITb-
TarulaHa B mosere. PEMOHT 3Toi MOIOMKH B MOJIEBBIX YCIOBHUSIX HEOOXOIUMO MPOBOIUTH TOJIBKO MMYy-
TEM 3aMeHbl 000PBAaHHOI'O TpOca Ha HOBBIM. /{151 3TOM 11enu B KOMIUIEKTE 3allaCHOI0 MHCTPYMEHTA U
MPUCTIOCOOTICHHM JOHKHBI OBITh COOTBETCTBYIOIIUNA MHCTPYMEHT, MaTepUAIbI, JeTalu. TeXHOIOTHs
pEeMOHTa JI0JDKHA OBITH OTpaboTaHa 3apaHee. Hu B koeM cirydae He POBOJUTH IMOJAOOHBIH PEMOHT C
MOMOIIBIO CIIYyYaiHOTO UHCTPYMEHTA U MAaTEPUAJIOB.

M3ru6 Tpy6 kapkaca. B ciryuae m3ruba TpyO MaisiM pagumycoM (MeHee 3 M) Wi 00pa3oBaHUs
BMSATHUH TTyOuHOU Gomnee 1,5 MM OHU He JOJDKHBI JOMYCKAaThCS B JANbHEHITYIO SKCILTyaTanuo. 13-
ruOBI pasnycoM 0osee 3 M MOKHO aKKypaTHO MPAaBUThH C MPUMEHEHHEM ITOJIKIIAI0K, CKITFOUAIOIINX
cmsitie TpyObl. [Ipu 5ToM rHOKY MPOU3BOIUTH MOATAMHO M TOYKH rMOa HEOOXOIUMO Pa3HOCHUTH IO
nyre (puc. 170).

IlopbIB KynoJia MOKET BO3HUKHYTh MPH MOCAAKE HA KYCThI, TPOBOJIOKY, CYUbs, a TaKXkKe MpHU
MepeHOCKe COOpaHHOTO AenbTariada. OOBIYHO Pa3phIBBl TKAHH Yallle BCETO BOZHUKAIOT HA MaTepHa-
JaxX, UMEIOIINX MaTyl0 MPOYHOCTh Ha pa3aup (HaapbiB-Haape3). I1o Tkanu Tuna A3T, 60I0HBS U UM
nogo0HbIe. PeMOHT nanHOTO Aedekra HeOOXOAMMO MPOU3BOAUTH KAalPOHOBBHIMH HUTKAMH IO ClIe-
IyIOIIel TeXHOJIOTHUHU:

CTSIHYTh Kpasi pa3pbiBa IIIBOM Yepe3 Kpail B maxMaTHOM MOpsiAKe. B Havyane u KOHIIE 1IBa 3aBsi-
3aTh y37Ibl;

HaIIUTh YCUJICHUE JUTMHOW M IMUPUHON HEe MeHee yeM Ha 40—50 MM OoJIbIle JJIUHBI U ITUPUHBI
pa3pbiBa CTeKKaMu JUTMHON He O6osee 3— 5 MM (puc. 171). YcuneHue cTaBuTh U3 TOro K€ MaTepua-

J1a, U3 KOTOPOTO U3rOTOBJIEH KYIIOJI.
Jlpyrue BHAbI 10J10MOK. K HUM MOXHO OTHECTH M3rHO GOJITOB, pa3phlB IUIACTUH, CPBIB PE3bOBI
Oosta Wi raiiku, 1eopMannio HOCOBOTO, IIEHTPAIHHOTO Y3JI0B U T. 1.

1 I

Puc. 169. PemoHT pyneBoil Tpanenuu



1 2
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Puc. 171. PeMOHT nopeIBa KyIioJia B [TOJIEBBIX YCIOBUSAX

OTn BHIBI MOJIOMOK YCTPAHSIOTCS IIyTE€M 3aMEHBI JETaled WM Y3JIOB Ha KOHIWIMOHHBIC W3
HMEIOLIETOCS COCTaBa 3allaCHBIX YacTel.

[Tpubnn3uTeNnbHy0 MPOBEPKY HAJEKHOCTU KapKaca U PACTSKEK MOYKHO MPOU3BECTH CIEIYIO-
M 00pa3oM:

1. Camomy TsKEIOMY CIIOPTCMEHY NPUCTETHYTHCS B MOABECHON CUCTEME K JIEIbTAILIAHY.

2. JlBa (unu ueThIpe) dYenoBeKa MOAHMMAIOT —ammapat 3a KOHILbI MONepevHOM OanKu U BBLAEP-
AKHMBAIOT HEKOTOPOE BpeMsl. DTUM MPOBEPSIIOTCS MonepeyHas 0alka U HUKHUE OOKOBBIE PACTSIKKH.

3. AmnmapaT MOJHUMAIOT 32 KOHIIBI KMJIEBOHM OalKy M BBIACPKHUBAIOT. DTHUM MPOBEPAIOTCS
HDKHUE NPOJOJIbHBIE PACTSKKU M KUJIeBast OaJika.

4. TlomHuMmaetcs ammapar 3a HOCOBOM y3el M KOHIIbI OOKOBBIX 0ajloK. DTUM MpoBepsoTcs 00-
KOBBIE OAJIKH.

ITocne mpoBepKH MPOU3BOAUTCS OCMOTP KapKaca, TPOCOB, y3JIOB, 3aJ€JIOK U NPU OTCYTCTBUU
BHJIUMBIX HAPYIICHUN M OTKIIOHEHUH COBEpIaeTcs MPOOHBIN MOJIET ¢ TOPKU BbicoTor 10—15 met-
poB. [TonoxuTenpHbIN pe3ynbTaT 0CMOTpa Mociie MPOOHOTO MoJIeTa JAeT pa3pelieHue Ha MPOJI0IKe-
HUE TI0JIETOB ITOCJIE PEMOHTA.

III. JETHASA ITOAT'OTOBKA

TPEBOBAHUA K OPI'TAHU3AIIUU ITIOJIETOB HA AEJIBTAIIVTAHAX

ITocne caaum 3a4€TOB IO HA3EMHOM ITOATOTOBKE U NMPOXO0XKACHUS Kypca TPECHAKHOU MTOATOTOBKH
HA4YMHAIOIIKE IEIbTAIUIAHEPUCTHI EPEXOAAT K MPAKTUYECKOMY BBIIIOJIHEHHIO 1OJIeTOB. i1t momyc-
Ka K II0JIeTaM HeoOXoIuMa TeopeTHUYEeCKasi MOATOTOBKA B 00beMe TaHHOTO pa3fena.

Opranunsanus moj1eToB B AeJbTaKiay0e

enpro mpaBUIILHON OpPraHU3AIMK TOJIETOB HA JENbTAIUIaHaX SBJISETCS BBINOJHEHHUE HANOOb-
IIETr0 YUCJIa MOJIETOB MPU HaWUMEHBUINX 3aTpaTax CUJ U BpEMEHH, MpHU obecredeHN 0e30MacHOCTH
MOJIETOB M MPEAOTBPAIEHHUS TOJIOMOK JieJbTariaHoB. Kpome Toro, npaBuiibHasi OpraHu3aius mnose-
TOB obOecrieynBaeT Harbosiee NPOTyKTUBHOE M BCECTOPOHHEE 00yUYeHHE MIJIOTOB HaBbIKaM yIIpaBiie-
HUS AENBTAIUIAHOM 110 IPOrpaMMe JIETHOM MOATOTOBKH.

OTBETCTBEHHBIM 32 MIPOBEJICHUE TIOJIETOB HA JTAHHBIN JIETHBIN JIEHB SIBISETCS PyKOBOIUTEINb T10-



netoB (PIT). [ToneTsl 1OoMKHBI OBITH OpraHU30BaHBI B COOTBETCTBUU ¢ «HacTaBieHuem 1o nmpous3Boj-
CTBY IIOJIETOB Ha JEJIbTAILIAHAX).

Bb100p CKJII0HOB /151 IEPBOHAYAIBHOT0 00yUeHUs

CkJ10HBI, IpeIHa3HAYCHHBIC 171 00yUEHHUs TMOoJIeTaM Ha JieJbTarlaHax, TOJDKHBI OTBEYaTh OIpe-
JIIEHHBIM TpeOOBaHMIM, 00ECIICUNBAIOIINM MPOBEACHUE 0e30MacHbIX MoyieToB. K BBIOOPY CKIOHOB
HE0OXO0IUMO MOAXOIUTh OUYEHBb CEPhE3HO.

CKJIOHBI A7 IEPBOHAYAILHOTO 00YUY€HUS JOKHBI COOTBETCTBOBATH CIIEAYIOIIUM yCIOBHUSIM:

- HMETh BBICOTY HaJ IJI0MmaaKkoi npuzemiienust 10—15 m u kpytusny 15—20°;

- HWMETh POBHYIO MOBEPXHOCTh, MOKPHITYIO TpaBoil, cHeroMm wiau neckom. (He nomyckaercs Ha-
JINYME HA CKIOHE W IUIOWIAJIKE NMPU3EMIICHUS IHEW, KaMHEW, NEPEBbEB, JIMHUN 3JIEKTpomnepeaay,
CTPOCHHM U TOMY TIOJIOOHBIX MPETSTCTBUMA. );

- TUTaBHO IMEPEXOJHUTh B TOPH3OHTAIBHBIN ydacTOK. Ha BepiimHe JOHKHA OBITH IUIOMIAIKA IS
MOJATOTOBKU K CTapTy U paszdera. [Inomaaka mis pazbera He JoMKHA OKAaHYMBATHCS OOPBIBOM (pHC.
172);

- UMETh AJTUHY MO (QPOHTY, CBOOOAHYIO OT MPEMSATCTBHM, JOCTATOUHYIO AJSl MPOBEACHHs 0e30-
MACHBIX MOJIETOB;

- HE UMETh MPEIATCTBUI BO BCEil 30HE BO3MOXHOM mocaaku. Hampasienue crapta Ha MecTo 1o-
CaJIKU JOJKHO OBITH IPOTUB BETPA;

- HE UMETh PE3KUX MeperuOoB U MepenagoB — OOPBIBOB, OYTrpOB, KOHTPCKIOHOB U T. 1. (pHC.
173): B cnydae |1 mpu HEyJJa4HOM CTapTe MPOW3OUIET MAJCHUE C OOPHIBA, a PE3KOE YBEIMUCHUE BHI-
COTHI MOJIETa TIPU yAAYHOM CTapTe OyJeT Ne3uHPOPMHUPOBATH CIIOPTCMEHA B OTHOIIEHUHU CKOPOCTH
oJIeTa.

B cnygasx 2 u 3 BO3MOKEH yap 0 CKIOH IPHU HEJAOCTATOYHON peaKlUy CIIOPTCMEHA M CIa0bIX
JIETHBIX HABBIKAX MO YMPABJICHUIO JETbTAIJIAHOM, TaK KaK B 3TOM CIIy4ae BO3MOXKHA pe3Kasi OTjadya
PYUYKH OT ce0sl ¥ TOTEPS CKOPOCTH;

fecadna | Nranupobonue | cmapm /;"f,f,f;g;?” l
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Puc. 172. TlpumepHast cxema CKJIOHA JUI HEpPBOHAYAILHOTO 00y4YeHUS
r—_——

Coyaai 1

Layuntt 2

Puc. 173. Tlpumeps! Hey1auHOTO BHIOOpA CKIIOHOB JUISl IEPBOHAYAIILHOTO 00YYEHUS



Puc. 174. PacnpeneneHue 30HbI BO3MYIIEHHOTO IIOTOKA Y CKJIOHA

- HampaBlIEHUE BETpa JOHKHO OBITH HA CKIIOH;
- HE MMETh CO CTOPOHBI BETpa MPENSATCTBUMA, BO3MYIIAIONINX BO3IYIIHBINA MOTOK. 30HA BO3MY-
IIEHHOTO TTOTOKA HE JI0JDKHA TOXOAHUTh 0 CaMOil anbHel ToukH npuseMieHus (puc. 174).

INPAKTHUKA BbBITIOJIHEHUSA ITIOJIETOB

B snemeHThI nosieTa BXOJAT:
- TOATOTOBKA K MOJETY,
- cTapr,
- IUIaHUPOBAHUE,
- IIOBOpPOTHI,
- Tocajka.

PaccMmoTpuM 3TH 351eMEHTHI TOAPOOHEE U IIOCTapaeMcs POaHATN3UPOBATh BO3MOKHBIE OITHOKH
U UX TOCJIEJCTBUS.

IToaroroBka K mosery. D1eMEHTHI 3TON (a3bl Bbl JOJIKHBI TBEPAO YCBOUTH IPH NMPOBENECHUU
TPEHaXXHOI MOATOTOBKH (CM. pa3zaen « TpeHakHas OATOTOBKAY).

[TonroroBka K IMoJyieTy BKJIIOYAeT B ce0sl MPEANOJIETHBIM OCMOTp ammapara, 3KUIHPOBKH, MPO-
BEPKY YCJIOBHI MOJIETA U OLIEHKY CBOEH T'OTOBHOCTH K BBIIIOJHEHUIO 33JJAHHOTO YIPaXXKHEHUS.

OueHp XOpomue pe3yabTaThl MPH MOArOTOBKE K MOJETy JTaeT HaOIoACHUE 3a NeiCTBUAMU 00-
JIe€ ONBITHBIX TOBApHILIEH W aHAJIU3 UX IOJIETOB. 3alIOMMHANTE IOJIOKEHUE PYJIEBOM Tpaleluu OT-
HOCHUTEJIBHO TeJa CIIOPTCMEHA B TOJIETE.

Ecnu y Bac B kiyOe HECKOJIbKO yUeOHBIX JEJIbTAIIaHOB, TO MPUBBIKAWTE JE€TaTh HA OJHOM U
MpUIEP)KUBANTECH ATOTO MIPAaBHJIA A0 TEX MOP, IOKA YBEPEHHO HE YCBOUTE MPAKTUKY TOJIETOB.

Bosemute cebe 3a nmpaBuiio NpoBepsTH anmapar nepe KaxabM cTapToM B COOTBETCTBUU C Pa3-
JeJIOM «DKCIUTyaTallsl U PEMOHT AEJIbTaIIaHay.

ITocsie mpoBepkHu anmapara HaJeHbTE MOJABECHYI0 CHCTEeMY, LJIeM, ePYaTKH U HAKOJICH-
HuKHU. [IpoBepbTe NPABUIBLHOCTDH PACIIOJIOKEHHSI peMHeEl MOABECHOH CUCTEMBbI.

YcranoBuTe JeIbTAIIAH HOCOM HA 3eMJII0 NPOTHB BeTpa. IIpucrernure (moauenure) moa-
BECHYI0 CHCTeMY K /Je/IbTallIaHy. B3siBIIMCh 3a HEHTPaJIbLHBIN y3e/, NOTAHUTE ero Ha cedst U
YCTAaHOBHTE IVIOCKOCTH KPbLJIa B TOPHU30HTAJIbHOE I0JIOKEHHE.

ITonpocuTe TOBapuIa NMOJEPKATh HOC AeJbTAINIAHA, 4 CAMM NPUMHTE B MOABECHOH CHC-
TeMe MoJieTHOe moJiokenune. [IposeppTe eme pa3 NpaBHIbHOCTH PACIIOJIOKEHHS PeMHEH H I0-
npolyiiTe caenaTh HMMHTALMIO YIIPABJEHHUA N0 KpeHy u TaHraxy. Ilpociegure 3a npaBujibHO-
CTHIO BBINOJHEHUS] BAIIUX JIBHKEHHIA.

B JAJTBHEMIIEM, KAKOTI'O BBl KJIACCA Bbl HU JOCTHUIJIU, HUKOT'JA HE CTAPTYWUTE J10
TEX I1OP, IIOKA HE TPOBEPUTE INOJABECHYIO CUCTEMY B IIOJIETHOM IIOJIO’)KEHUMU.

CTAPT

OTO OJMH M3 CaMbIX CJIOKHBIX 3TanoB noJjieta. OT NpaBUIBHOCTH €0 BBIIIOJIHEHUS] BO MHOTOM
3aBUCUT JAIBHEUIINN MOJIET U JEUCTBUS CIIOPTCMEHA.



CrapT MOXeT ObITh YCIIOBHO pa3/iesieH Ha IATh (a3:
- TOATOTOBKA K CTapTy,
- pas0er (c MaNbIM yIJIOM aTaKH Ui JOCTHXKEHHSI CKOPOCTH OTPHIBA 32 MUHUMAJIBHOE BPEMs),
- B3JeT (C yBEJIMYEHUEM YIUIa, aTaKu IPU  JTOCTHMXKEHUHU CKOPOCTH OTPBIBA),
- Habop CKOPOCTH IOCJe OTphIBa  (IIyTEM YMEHBIICHHUS YIJIa aTakH),
- Tepexo] Ha PEXHUM TUTAaHUPOBaHUs (C HEOOJIBIIIUM YBEJIMYEHUEM yTiIa aTaku) (puc. 175).
PaccmoTpuM mocnenoBaTenbHOCTh JEMCTBUSL CIIOPTCMEHA B KaXKAOM (hase, METOIbI KOHTPOJI,
OIUOKH, UX TIOCIICJICTBUS M CTIOCOOBI yCTPAHECHHSI.

IoaroroBka K crapry

IIpoBepbTe HampaBi/ieHHMe BeTpa IO JIEHTOYKe, NMPHBA3AHHOW Ha NepeJHHe PACTIKKH.
Mplic/ieHHO mpourpaiiTe Bech 3Tal M0J1eTA U CBOM e CTBUS B Pa3JIMYHBIX CUTyallUsX.

byapTe npenenbHo coOpaHbl U TOTOBBI K BOSHUKHOBEHHIO HEOXKUJAHHBIX CUTYyalMil (IIOPHIBOB
BETpa, MOTepe CKOPOCTH Ha CTapTe, CHOCY U T. I1.).

I1;10THO MpHAKMHTE PYJIEBYIO TPaNeNHIO K IJIe4aM, BO3bMeTech PYKaMHu 32 00KOBbIe CTOli-
KM XBAaTOM cIiepeau, MOJHUMHUTE AeIbTANJIaH.

flepexod wa cropocmy |
angnupolonue

Puc. 175. Ortansl B31eTa ¥ U3SMEHEHHS YTJIOB aTaKH

i Paifez :

o z>0

Puc. 177. 3MeHeHue yTIIOB aTaku AebTaIlIaHA NPH NEPEXo]e ¢ TOpU30H-
TaJbHOTO HA HAKJIOHHBIM Y4acCTOK CKJIOHa

Kontpoas. [Tonoxxenue Baimero tena JODKHO ObITh yAOOHBIM ais pasbera. Vmeiite B BUAY,
YTO B TAaKOM ITOJIOXKEHUU BaM HaJ0 OyaeT OexaTh CO CKOPOCThIO OkoJio 25 kMm/4. [lomymaiite, cmo-
’KeTe JIM BB CeNIaTh 3TO ¢ JeIbTaluIaHoM Ha riedax? Kpome Toro, Bo Bpems pazdera He0OX0AUMO
VOPaBJIATh ACTBTAILIAHOM, a JUIsl TOTO HAJ0 JEPKaTh €ro TUIOTHO, YTOOBI BOBPEMS IOYyBCTBOBATh



MOABUBHIMCCA KPCHBI, UBMCHCHHA YIJIOB aTaKU U NICPCAATh YITPABJIAIOIINC BO3HCﬁCTBHH Ha pYJICBYIO
TpareIuro.

OmudKu, HUX MOCHEACTBHA U JAeHCTBUS IO YCTPAHEHHIO

[Ineuyn HEMJIOTHO MpUXKaThl K PYJIEBOM Tpameruu, CBOOOJAHO MPOXOAAT B HEW WIM HaXOASTCA
BIIEpE/IN HEe.

B sTOoM ciyyae Bbl HE CMOKETE JOCTATOYHO XOPOILIO U OBICTPO pa3orHaTh CBOM ammapar, Tak Kak
HET TOYKU MPHIOKEHUs cuibl. Heo0X0auMo OMyCTUTh PYJIeBYIO Tpameuio Ha IIe0, a 3aTeM MOoJ-
HATB €€ TaK, YTOObI BEPXHsS 4acTh CTOEK yIUpPaJach BIIEPEIU Ha IJICUU U MpeAriedbs. Pyuka pyie-
BOI Tpamenuu npu 3TOM MOXKET HaAXOJIUTHCS HIKE KOJICH.

Teno corayTo B mosicHuIe. Ber 6ouTeCh, 4TO pydka pyJIeBOU Tparnenun Oy1eT MemaTh pa3oery.

OpHako B TakOM IOJIOKEHUHM TPYIHO OyaeT OexaTb M YIpPaBIsATh CBOMM JesbTariaHoM. He
ooiitecs! CBOE MBW)KEHHUE BBI JIOJDKHBI HAYaTh C MOJAYW TUIEY BIEpel (BMECTE C JEeNbTAIlNIaHOM) H
3aHATHS HAKIIOHHOTO TIOJIOKEHUSI.

[lepen HauanoOM JABMKEHHUSI YCTAaHOBUTE HEOOXOAMMBIN /711 pa30era yroijl aTaku CBOETO JeNbTa-
IJ1aHAa, yCTPAHUTE KPEHBI.

KoHTpoib. YT01 araku KOHTPONIMPYHTE MO HAAyBaHUIO BCTPEYHBIM BETPOM IIEPEIHEH YaCTH
Kynojia. OmycTUTe HOC JeNbTallaHa, ¥ KaK TOJbKO KYIOJ HAYHET «IOJOCKaTh», MOJAHUMHUTE €ro
HEMHOTO JIO HAlOJHEHHUS BETPOM. ITO OyJeT ONTUMAJIBHBIN yToJ JiJIs pa3oera.

[Tpu cTapTe ¢ rOPU3OHTAIBLHOTO y4acTKa U OTCYTCTBHM BETpa yroJl aTaKu MOXHO KOHTPOJIHPO-
BaTh 110 MOJIOKEHUIO TUIOCKOCTH KapKaca OTHOCUTENBbHO ropu30oHTa. OH J0KEH OBbITh MOJIO0XKUTEINb-
HBIM M COCTaBJISITh MPUOIMU3UTEIHLHO 5S— 6 ¢ TOpu30HTOM. B citydae ctapTa co CKJIOHa 3TOT yToJ He-
00x01uMo yMeHbIHTH. (C TTOBEPXHOCTHIO CKIIOHA OH MOXET cocTaBisaTh 10—20") (puc. 176).

OIIII/IﬁKI/I, HUX NOCJEACTBHS M JAelcTBHS 110 YCTPpAHCHUIO

¥Yroa ataku mana. B s3Tom ciydae Ha pasbere AenbTamiiaH MOXKET NEPEHTH Ha OTPHUIATEIbHBIN
YroJ aTaky, BCTPEYHbIN ITOTOK PE3KO OIyCTHT HOC JeIbTAILIaHa, U OH YIAApUTCS O 3eMII0. BbI mpo-
JIETUTE CKBO3b PYJIEBYIO TPAICLUIO BIIEPEI. BBIIIOIHNB 3Ty «3BOJIIOLUION, BBl Cpa3y MOMMETE, UTO HE
3psl HAJIeJIM ¥ XOPOLIO 3aCTETHYJIM LIJIEM, HE 3a0bUIN HAJIeTh IEPUATKU U HAKOJCHHUKH.

Yroa araku BeJHMK. B aTom cinyuae nenpraruian Oyzaer paboraTh, Kak TOPMO3, M TEM JIyYIIE,
4yeM 0oJIbllIe Bbl ONBITaeTECh HAOPATh CKOPOCTh. B3nereTs ¢ OONBIINM yIJIOM aTaKh BaM HE yAacTCs
U BBl TOJIBKO CMOXETE M3BJIEYb YPOK U3 TEOPUH IOJIETA JeIbTalUIaHa 00 YBETHMUEHUH JIOOOBOTO CO-
IIPOTUBJICHYS IIPU YBEINYCHHUHN yTJIa aATaKH.

Kpen annapara. B 5TOM cityuae, eciiv BaM BCe-TaKM yJaCTCs B3JIETETh C KPEHOM, MOXKET IIPOU30M-
TH CBaJIMBaHUE Ha KPBUIO, TAaK KAaK CKOPOCTh JeNbTallJlaHa €llle HelocTaToyHa A 3(PPEKTUBHOIO
yrpasneHus. [IoaTomy Ha crapTe OYeHb BHUMATEIBHO CIEAUTE 32 KPEHAMU U CBOEBPEMEHHO YCTpa-
HSUTE UX.

KoHTpoab HEOOXOIUMO BBHIMONHATH MO TOJIOKEHUIO Tella OTHOCUTENILHO PYJICBOW TpareIuH,
BBICOTE OOKOBBIX OaJlOK HaJl 3eMJIel M PYKOBOJCTBYSICh YKa3aHUSIMH HHCTPYKTOPA.

Pa3oer

HauunaiiTe HHTEeHCUBHBIH pa30er NPOTHB BeTPAa ¢ BbIAEPKUBAHNUEM YCTAHOBJIEHHOI0 YIJjia
aTaKM M yCTPaHeHMeM BO3HUKAKIINX KPeHOB. /i nmpuaaHus cBoeMy [eJbTAIIAHY He00XO0-
AUMOM CKOPOCTH TOJIKANTE ero mjie4amMu U npeanjiedbsiMu Briepes.

KonTpoas. Bam annapar nomkeH HabupaTh CKOPOCTh, HE OKa3bIBasi CUJILHOTO CONPOTHUBIICHUS
" HC CTPCMSCH OIMyCTUTH HOC. COHpOTI/IBJIeHI/IG BO BpCMA pa36era AOJIKHO HapacCTaThb IUIABHO. Ecmu
OHO YMEHBIIAETCS] — YroJ aTaKu MaJl, €CJIH PEe3KO BO3POCIO — BEJHK.

[TomMHuTE, YeM MHTEHCUBHEE BbI OyJeTe pa30erarscsi, TeM MEHbIIE OyJeT BpeMEHU Ha BO3HMK-
HOBEHHE BO3MYUIAIOMIMX BO3AECUCTBUN MO KPEHY U YIUIy aTakd U TeM ObICTpee Bbl TOCTHUTHETE CKO-
pocCTH, IIOCTaTO‘-IHOf/'I JJIs1 B3JIE€TA.



OmnOKH, HX NOCJeACTBUS M JACHCTBUSA MO YCTPAHEHHIO

Bsiaibiii pa3zoer. OH He TO3BOJISIET TOCTUYb B3JIETHOM CKOPOCTH JenbraruiaHa. Kpome toro, B
3TOM Cily4ae BpeMs pa3bera yBEIHMUMBACTCS M MOSBISETCS OOJbINAs BEPOSATHOCTh BO3HHUKHOBEHUS
KPEHOB U M3MEHEHHUs YIJIOB aTaku 3a Mpeenbl HopMaibHbIX. [IOMHUTE, 4TO Ha MallbIX CKOPOCTSAX
JeNbTaljIaH HeyCTOMYUB U TpeOyeT OOJIBIIMX 3aTpaT CUJI IO €r0 YIPABICHHIO.

[Tpu pazbere mo CKJIOHY YroJ aTaku OyzeT 0oJibie, YeM mpu pazdere o ropu30HTATBHOMY y4a-
CTKY, IPY OJIMHAKOBOM IIOJIO’KEHUU IUIOCKOCTH J€JbTalllIaHA OTHOCUTEIBHO ropu3oHTa (puc. 177).
YuuThIBaliTe 3TO MPU MEPEX0JIE C TOPU3OHTAILHOTO YYacTKa CTApTOBOM IUIOIMIAIKHA HA CKJIOH.

Kpen. Kak 06 3TOM roBopuiIoCh BBIIIE, OH MOKET IMPUBECTH K CBAJMBAHMIO HA KpbLUIO. JLiIst yCT-
paHeHHs KpeHa Ha pa30ere, He yMEHbIIasi CKOPOCTH, ClIeJaiTe mar B CTOPOHY OIyCTHUBLIETOCS KPbI-
J1a U NEPEMECTUTE B Ty XK€ CTOPOHY PYUKY pYJIEBOHM Tpaleluu, Bpalas IJIOCKOCTb KpblLla BOKPYT
TOYKH OIMOPHI €ro Ha Iuieyn. B cinydae 601b110T0 KpeHa JTyulie NpeKpaTuTh pa3oer.

Pa30er HopMabHBINH, HO y CIOPTCMEHA IICUXOJIOTMUECKUN CTpax B3JIETE€Th. DTO NPUBOJUT K
TOMY, YTO OH HAUMHAET 3aMeJUISITh CBOM O€r, a JieNibTalllad [0 MHEPIUH MaJ1aeT BIEepe].

PanHnii oTpbIB. Dra ommuOKa sBISETCS CIECICTBHEM TOTO, YTO CIIOPTCMEH, HE JOCTUTHYB
B3JIETHOM CKOPOCTH, OTHAET PyUKy. AMMapar MOXXET HEMHOTO B3JIETETh, HO TYT )K€ OMYCTUTHCS Ha
3eMJIIO.

Hpyroii ommOKo#i OBIBACT JKeJIaHWEe CIIOPTCMEHA, HE JIOCTUTHYB B3JIETHOM CKOPOCTH, OTOPBATHCS
IIyTEM NpbDKKA BBEPX. JTOr0 HU B KOEM Cllydae Jenarh Henb3d. Ilomer — 310 ckopocts! Bee mo-
MIBITKH B3JI€TETh, HE IOCTUTHYB HEOOXOAMMOIO AJIsi 3TOr0O MUHUMYMa CKOPOCTH, OKOHYATCs Heya-
qeil.

B3aer

B koH1e pa3bera caenaiiTe nmocjeqHN, CWIbHbINA TOJ4Y0K HOraMu (Blepea, HO He BBepPX) U
KPAaTKOBPEMEHHO OT/AaiiTe HEMHOI0 PY4YKY YNpaBJieHHsl, IOMOrasi 3THM CBOeMY /IeJIbTalJIaHy
0TOPBATBLCHA OT 3€MJIH.

[Tpu mocTaTO4HO# CKOPOCTH U KPYTOM CKJIOHE BO3MOKEH B3JIET M 0€3 OTIa4H PyUKH.

KonTpojbs. MoMeHT oTpbIBa BbI MOUYBCTBYETE MO TOMY, YTO Y€pe3 MOJBECHYIO CUCTEMY Jelb-
TaIulaH BCEe CHJIbHEE U CUiIbHEee OyJeT TAHYTh Bac BBepX. bexxaTs OyZeT TpyAHO, TaK KaKk HOI'M HA4M-
HAIOT OTPBIBAThCA OT 3eMJIM. Bai anmapat He JOJKEH Mociie OTPbIBAa PE3KO B3MBIBATh BBEPX.

Ommndku, UX TMOCJHEACTBUA M [AeHCTBUS IO YCTPAHEHHIO

CuibHasi oTaavya pydyks. Jta omKOKa NPUBEIET K MOTEPE CKOPOCTH, KOTOpask U TaK €Ile MaJia
11 HopMaslbHOTO Tosieta. [loMHUTE, YTO OTJjaua pydKH Hy»KHa TOJIBKO Ui OTPhIBA BALIETo JIebTa-
IUIaHa OT 3€MJIU, HO HE JJIs1 Habopa BBICOTHI.

Ecnu nenpramian norepsyl CKOPOCTh MOCJE OTPbIBA, TO IUIABHO BO3BMHUTE PYUKY Tpareluuu Ha
ceOs JUIsl yBEIIMYEHUs CKOPOCTU. B ciryuae oTcyTcTBUSA 3amaca BBICOTHI [l HA0Opa CKOPOCTH HEOO-
XOAMMO HPU3EMIIMTHCS, JHEPTUYHO OTJAaB PYUKY YIPaBICHHUSA. DTUM Bbl YBEIMUYUTE NMOJABEMHYIO CHU-
Jy KpbUIa U obecrniedynte 00s1ee MATKYIO MOCAJIKY.

HaGop ckopocTu mocjie OTpbIBa

Cpasy mocine oTpbIBa IJIaBHO BO3bMMTE PYydKy Ha ceOs a1 Habopa HEOOXOAMMOI CKOPOCTH U
MO00YEPETHO MEPEHECUTE PYKH C OOKOBBIX CTOCK Ha PYUKY TpPaIeIHH.

Kontpouas. [Tocne B3saTus pyuku Ha ceds Balll anmapar JOJDKESH TUIAaBHO OITyCTUTh HOC U Tepei-
TH Ha HA0Op CKOpOCTH. Bpems B3sTHs pydkH Ha ceOs mociie B3yieTa 0OBIYHO HE MpEeBBIIaeT 2—3 C.
CaMikoM pe3Koe CHIDKEHUE TOBOPUT O Upe3MEPHOM B3SITUU PYUKH yrpaBieHus Ha cedd (puc. 178).
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Puc. 178. Habop ckopoctu mociie oTpbiBa
Ommndku, UX TMOCJeACTBUA M [AEHCTBUS IO YCTPAHEHHIO

Upe3mepHoe nepemenieHne pyuyKkd ynpaBjieHust Ha ce0si. DTa omnOKka MOXKET NMPUBECTH K Tie-
pexoay B MUKMPOBaHUE, a Majasl BHICOTA TMOJIETa HE AaCT BO3MOKHOCTH CBOEBPEMEHHO BBIBECTH M3
HEro anmnapar.

3ana3zabiBaHHMe ¢ MEPEHOCOM PYK HA PY4YKY Tpamenuu. JTO MPUBOAUT K TOMY, YTO CHIIBHO
3aTpyIHSAETCS YIpaBJICHUE aNlapaToM. 37ech HE0OX0JUMO MOSCHUTH BOIIPOC, KOTOPBII YacTo 3a/1a-
10T HaYMHAIOUINE JeNbTaruianepucThl: «Kak mepeHocuTs pyku ¢ OOKOBBIX CTOEK Ha PYUKy Tpare-
uuu?y» Jlydiiie BCero ux mepeHoCcuTh 1Mo 0Yepeid, YTOObI HE TePATh KOHTPOJIS HaJl YIIPaBJICHUEM arl-
napara.

ITepexon Ha pe:xxuMm muianuposanus. [locie Habopa HEOOXOIUMON CKOPOCTH IUIABHO BEPHUTE
PYUKY Tpareuuu B OJ0KEHUE, COOTBETCTBYIOIIEE HOPMATLHOMY PEKUMY TIIAHUPOBAHUS.

VY anuBIIMCh OT CKJIOHA Ha OE30MacHOE PAaCcCTOSIHUE, MPUCTYMANTEe K BHIIOJHEHHUIO MOJETHOIO
3a/laHusl.

TpyaHocTH, BO3HHKAOIIHE IIPH CTapTe

IIpu pa3bere Betep 3axoAMT cOOKY (MeHsieT HampaBJeHHe). DTO sSBJICHHE BCTpPEYaeTCs I0-
BOJILHO 4acTO, OCOOEGHHO B ropax, TJe BeTpbl HecTaOMIbHBL. YTOOBI M30€kKaTh HEMPHUSITHOCTEH OT
TaKOT0 poJa SIBJICHUMH, JOCTATOYHO Pa3BEepHYTh HOC JieNbTAIlIaHa POTHB BETPA U MPOJOJIKATH pas-
Oer BJOJIb IMHUH HAHOOJIBIIETO YKIIOHA.
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Puc. 179. BiusiHre 60KOBOr0 BETpa Ha CTapT JAe/IbTaIlIaHa:
a — HeNpaBWIbHBINA CTapT; 0 — NpPaBUIBHBIA CTApT

Taxolf MaHEeBp Ha3bIBACTCS JBWKEHHE KpaOoM U TpeOyeT ompeieNeHHOTro HaBbika (puc. 179).
Ecnu Bce-Taku ynpasieHHe 3aTPyAHEHO, TO JIy4Ile BCEr0 OCTAHOBUTHCS.

CnoprcmeH pa3feraercsi «M30 BcexX CHJI», a almapar He B3JeTaeT. PacCMOTpUM HECKOJIBKO
BO3MOYHBIX IPUYHH.

1. O4deHpb Maz yroia aTtaki.

2. Bareii ckopocTH HEAOCTATOYHO JIJIs1 B3JIETA.

Heo6xonumo 3HaTh, 4TO JUIs B3jeTa HEOOXOIUMO Pa3BUTh CKOPOCTh OTHOCHTEIBHO BO3/ayXa
okoJ10 25 kM/4. CrenaTth 3TO C JeNbTalllIaHOM Ha IUIe4ax JOBOJIBHO TPYAHO, HO BIIOJHE BO3MOXHO,
€CIIU BBl BO3bMETE B COIO3HUKU BCTPEUHBIN BETEP.



3. CiumKoM NOJOrui CKJIOH BBIOpAH IS B3JIETa.

4. Bamr anmapat HEmpaBUJILHO COQJIAHCHPOBAH WJIM HETIPABWIIBHO YCTAHOBJICHA PYJieBas Tpare-
II1sl ¥ BRIOpaHa TOYKA MOJBECKH MIIOTA. [[oMpOCUTE OMBITHOTO CIIOPTCMEHA UCIIBITATh BAlll JEIbTa-
IJ1aH, YTOOBI yOSTUTHCS B ITOM OKOHYATEIIHHO.

IINIAHUPOBAHUME

[Tocnie oTpbIBa OT 3eMiI M HAOOpa CKOPOCTH BBI MIEPEXOAUTE HA PEKUM IUIaHUpoBaHus. Ha sTa-
e oOy4eHHus Jydlle MOIIEPKUBATh CKOPOCTh HEMHOT'O OOJIBIIYIO, YeM CKOPOCTh MUHHUMAJIBHOTO
CHIDKEHHUs. 3armac CKOPOCTH HEOOXOAMM JUIs JIydIled YNpaBIsieMOCTH ¥ YCTOMUMBOCTH BAIllero af-
napara.

OtnaBast pyuyky yIpaBJ€HUs, Bbl YBEJIIMUYMBACTE YroJl aTakd, IPU 3TOM CKOPOCTbH JeJNbTaIliaHa
YMEHBIIIACTCS.

[Tepememiast pyuky ympaBlieHHs K ceOe, BBl yMEHbBIIIAETE YTOJI aTaKh, a CKOPOCTh MPU ITOM YBe-
JINYUBAETCS.

OTH ABWKEHUS HYXKHO JeNlaTh TUIABHO U Ha HEOONbIyro BenuuuHy. [Ipu Hamu4wmm BeTpa yroi
IJJAHUPOBAHMS, a COOTBETCTBEHHO W NAJbHOCTH mojeTa OyayT meHsaTbesa. (CMm. «Teopwusi monera
JeJbTarIaHay. )

KoHTpoJIb CKOPOCTH MOXKET OCYIIECTBIIATHCS MO HECKOJIBKAM MPU3HAKAM:

o IIyMYy BeTpa B yIlIax,

IO TIOJIO’KEHHIO PYJIEBOM Tparey OTHOCUTEIBHO Tea,

0 TIOBEICHUIO arapara,

0 YKa3aTeJto CKOPOCTH WIIH yTJIa aTaKH.

HA B KOEM CJIYYAE HE TIIPUBBIKAMTE KOHTPOJIMPOBATH CKOPOCTH IIO
IMEPEMEIIEHWIO OTHOCHUTEJIBHO 3EMJIN. 3TO OYEHL I'PYBA S OIIINBKA.

PaccMmoTpuM mpu3HaKK YBEIMUCHUS U YMEHBIIICHUSI CKOPOCTH.

CxopocTh yMEHbIIAETCH:

- CTHXaeT LIyM BETpa B yIIax;

- anmapaT HauMHAeT PE3KO CHMKATBCS, T. €. OH MEPEXOIUT Ha PEXHUM IMapallfoTUPOBaHuUs (He
MyTaTh C MUKUPOBAHUEM);

- B TIOJIETE aNIapaTr CTAHOBUTCSl HEYCTOWYHMBBIM IO KPEHY;

- pyYKa Tparenuy yuuia Bepea OT HOPMaIbHOTO TOJETHOro nojoxenus. Ha kaxkaom anna-
paTte JUIsl ONpeeIeHHOr0 MHTEepBaJIa Macc CIOPTCMEHOB MOJIOKeHHe PYYKH B HOPMaJbHOM
pe:KuMe 1MoJIeTa TOYHO omNpe/esieHo0. 3allOMHHANTE 3TO MOJIOKEHUE 110 OTHOILIEHHIO K Ty IPH IO~
JeTax BalluX TOBApHIICH, OTpabOTalTe ero Ha TpeHaKepe U B MOJIETE, KOHTPOIUPYHTE 3TO MOJIOXKE-
Hue (puc. 180).

Puc. 180. KoHTposb CKOPOCTH 10 MOJIOKEHHUIO PYUKH PYJIe-BOU TpareLun:
a-HOpMaJlbHas CKOPOCTh; 6-CKOPOCTb Maa; B-CKOPOCTb BEJIUKA

CkopocTh yBeJIUYNBACTCH:

- YCUJIMBAETCA IIyM BETpa B yIIaXx;
- py4Ka Tpaneuuu yuia Ha3al OT HOPMaJIbHOTO IIOJIETHOIO IOJIOKECHHUS.



OmuldKku, UX NOCHAeACTBUSA U [AelCTBUS IO YCTPAHEHUIO

IHoTepsi ckopocTu. [Ipu BeiCcOTE MEHEEe 5 M aKTUBHO YCTPAHSNTE BO3ZHUKAIOIIUME KPEHBI U TIPU-
TOTOBBTECh K MPU3EMJICHUIO HAa PEKUME MapailoTUpoBaHus. Vmeite B BUIy YTO MapairoTHpoBa-
HUE C BBICOTHI OoJsiee 5 M OIacHO

[Tpu BeIcOTE GOstee 10 M BO3BMUTE IUIABHO PYUYKYy YIpaBieHHs Ha ceOs, HabepuTe CKOpOCTh, a

nepe mocaakon oTaanTe pyuky (puc. 181).
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Puc. 181. Tpaekropus nenprariaHa npu noTepe CKOpocTu

IInkupoBanme. B 5TOM ciyyae IIIaBHO OTAANWTE PydKy YIpaBJIeHHs A0 Nepexoja AeibTarlaHa
B HOPMaJIbHBIN PEXUM I10JIeTa. B cirydae eciu BBICOTA Malla, PyYKY OTAABaNTE PE3KO.

CpajuBaHHe HA KPbLIO M NepexoJ B miTonop. Eciau mpu nepBbIX NpU3HAKax MOTEPH CKOPO-
CTH BalllM JNEHCTBHS OBLIM HEJOCTATOYHO NPABWIBHBIMHU U aKTUBHBIMH, TO JaJbHEUIIAs €€ MoTeps
IPUBEJET K CPhIBY IMOTOKA HA KpbUIE, CBAJIMBAHUIO HAa KPbUIO (IIpU Majoil BBICOTE) U MEPEXOIy B
mronop (mpu O0JIBIION BBICOTE).

Bbixon U3 maHHOW cuTyanuu 0osee ClIOKeH, TaKk Kak HEOOXOJUMO YHpaBJsATh CBOUM JEIbTa-
IUTAHOM Kak I10 KpeHy, TaK U 1o yriay ataku. CBaluBaHuE Ha KPbUIO Yallle BCETO BEJAET K pa3BOPOTY
Ha CKJIOH W TIaJieHuIo Ha Hero (puc. 182). B nanHOM cutyanun n1edCcTBYNUTE CASAYIOIIMM 00pa3oM: He
TepAWTECh, BO3BMUTE IUIABHO PYUKY YIpaBlieHUs Ha cebs (uig Habopa CKOPOCTH) M MEPEeMECTUTE
TE€JO0 B CTOPOHY, IPOTUBOMNOJIOXKHYIO KpeHy. [Ipyu Hamuuuu 3anaca BbICOTHI, IPAaBUIbHBIX AEHCTBUSIX
Bbl MOXKETE yCIleTh HaOpaTh HEOOXOAMMYIO CKOPOCTh M BBIBECTH CBOM JieNIbTaIuIaH B HOPMAaJIbHBIN
PEXUM TOJIETA.

Puc. 182. [ToTepst ckOpocTH U pa3BOPOT Ha CKIIOH

HeobxonuMo noMHUTH 0HO npaBuiio. Ecian y Bac HEOCTaTOYHO BBICOTHI IS BbIBOJA JIEIbTa-
IUIaHA, TO JIy4Yll€ COBEPIIMTH NMOCAAKYy ¢ KpeHoM. [Ipu 3TOM mepBbIMU yIap O 3€MIII0 IPUMYT dJIe-
MEHTHI KOHCTPYKIIMU Kapkaca (OHU OyIyT paboTaTh Kak aMOpPTH3aTOPHI), a BBl CaMHU CMOXeTe n30e-
JKaTh NPSIMOMN BCTPEUU C 3EMIIEH.

Ecnu Bac HeceT Ha CKJIOH, TO HE OTJAaBalTe PYyUKY YNpaBICHUS OT ce0sl paHbIlle BPEMEHH, a CJie-
JIaliTe 3TO Ha BBICOTE 2—3 M.



ITOBOPOTBI

HOBOpOTBI Ha ACJIbTAINIaHC OCYIICCTBIIAKOTCA IIYTEM NICPEMCUICHU TCJIa MMUJIOTAa B CTOPOHY IIO-
BOpoOTa (BIPaBO-BJIEBO) OTHOCUTEIBHO PYJieBOM Tpaneruu (puc. 183).

Puc. 183. [lepemenienue 1eHTpa TSHXKECTH AJISI BEITOJHEHHSI BUPAXka Ha JIeJIbTallIaHe

CamMoe riaBHoOe IIPpH BBIMMOJIHCHHUH ITOBOPOTOB — 3TO MPABUJIIBHOC MEPEMCIICHUC THJIOTAa OTHO-
CUTENbHO pyJieBod Tpameuuu. Ommdka MHOTHX HAYMHAIOIIMX JEThTAllNIAHEPUCTOB B TOM, YTO OHU
MOAMEHSIOT MepeMeEIeHre Tela ero NoBopoToM (puc. 184).

Puc. 184. [IpaBunbHbII U HENIPaBIIBHBIN IEPEHOC LIEHTPA TAKECTU CIIOPTCMEHA TIPH BBHIIIOJIHEHUH BUpaXka Ha JeTb-
TaIiaHe

BerlnosiHeHnE MOBOPOTa YCIOBHO MOYKHO Pa3JeIUTh HA YEThIPE ATAla:
- YBEJIMUYEHUE CKOPOCTH (B3SITh PYyUKY yHpaBieHHUs Ha ce0s),
- IIEPEMEILEHHUE Tela B CTOPOHY ITOBOPOTA,
- BbIIEpKMBAHUE PYUKH yIpaBlieHUs. Bo BpeMs BbAEpKUBaHUS MOXHO KPAaTKOBPEMEHHO OT-
JaTh ee OT cedsl U1l yMEHbIISHUs pauyca IOBOpoTa,
- NEepEMEILEHUE Teja B HEUTPAJIbHOE IOJIOXKEHHUE (OTHOCUTEIBHO PYUYKU YTPABICHMS) WIH
KPaTKOBPEMEHHO B CTOPOHY, IPOTUBOIOJIOKHYIO IOBOPOTY.

[Ipexe uem HayaTh MOBOPOT, yOSAUTECH B TOM, YTO MyTh CBOOOIeH. MIMeiiTe Bceraa 3amac BbI-
COTBI M CBOOOJTHOTO MPOCTPAHCTBA I BBINOJHEHUs TOBOPOTOB. [IoBOpOTHI Ha BhIcOTE MeHee 10 M
He BhINoNHANTEe. OCBOEHNE TOBOPOTOB HAUMHANWTE MOCTENEHHO ¢ TOBOPOTOB Ha 30—45°.

[Tpy BBINOJIHEHUHU MOBOPOTA ClIEAYET IOMHUTb, YTO BaM HEOOXOAMMO OYyJeT clienaTh elle OAUH
IIPOTUBOMOJIOKHBIA MOBOPOT I 3aX0/1a Ha MOCAJKy MPOTHUB BETpA.

KonTtpoas. [IpaBubHOCT BBITIONHEHHSI TOBOPOTOB KOHTPOJIMPYHTE MO YTy KPEeHA, BPEMEHHU
NepeMelleHusl U BblIepKUBaHus Tena nuiora. Kpen nomxen O6biTh He Oonee 25—30°. Heobxoaumo
YUUTBHIBATh, YTO MPH NEPEMELICHUH Tella JIeNbTallIaH He cpa3y BXOAWT B MOBOPOT, a C HEKOTOPHIM
3ama3pIBaHuEeM, KOTOPOE TEM OOJIbIIe, YeM BBIIIE CKOPOCTH ammapara. To ke camoe, HO B MEHbIIEH
Mepe, HaOIroJaeTCsl IPH BBIBOJIE JISNIbTAIIaHa U3 TOBOPOTA.



OmumbKy, UX MOCIEACTBUS U JCUCTBUS 0 YCTPAHEHHUIO

Mana ckopocTh MpHu BXOZI€ B TOBOPOT. JTa OMIMOKa BIEYET 3a COO0W CBaJIMBaHUE Ha KPbUIO. Ec-
JIY BBl IOYYBCTBOBAJIN, YTO JI€JbTAIJIaH IOMUMO BAIIErO JKEJIaHUs yBEIUNYMBAET KPEH U YMEHBIIIAET
paauyc TOBOpPOTa, TO TUIABHO BO3BMHUTE PYUKYy Ha ceOs (st Habopa CKOPOCTH), a 3aTeM CIeIanTe
KOHTpIIOBOPOT. 1Ipu CBOEBpEMEHHBIX U NPABUIIBHBIX JACUCTBUAX Ball anmapar BbIMAET U3 3TOU CH-
Tyaluu.

CkopocTb Bxoza B OBOpOT Benuka. [Ipu 3ToM yBenuuuBaercs paguyc nopopora. Eciu BaM He-
00X0JUMO €r0 YMEHBIIINUTh, TO KPATKOBPEMEHHO OTAANTE PYUKY.

MMOCAJKA

CHU3BHBIINCH A0 BBICOTHI HpI/I6JII/I3I/ITeHLHO 10 M, 3aKOHYUTC BBINIOJIHCHUC ITOBOPOTOB, BaﬁHHTC
MIPOTHB BETPA, BBIPOBHSINTE KPEHBI M TPUTOTOBHTECH K TIOCAJIKE.
[Tporecc mocaaku MOKHO YCIIOBHO pa3/IeiHTh Ha:
- BBIPaBHUBAHMNC;
- BBIJICPKUBAHUC,
- coOCTBEeHHO MocaaKy (TmapamroTHPOBAHKE);
- mpobexky (puc. 185).

Puc. 185. Dramnsl mocaaku

PaccMoTpuM nmocnenoBaTebHOCTh AEHCTBUIM CIIOPTCMEHA MPH MOCAIKE:

- Ha BBICOTE OKOJIO 5 M BO3bMHTE HEMHOI'O PYUKY YIIpaBJIeHUs Ha ceOsl AJisl YBEIUUEHHUS CKOPO-
CTHU U JIy4YIlIEH YCTOMYMBOCTHU BAIIETO JAEIbTaILIaHA;

- Ha BBICOTE 2—3 M Ha4YMHAMNTE IUIABHO OTJABATh PYUKY YIPABJICHUS ISl YBEJIMYEHHUS yIia aTa-
KM 1 YMEHBILICHUS] CKOPOCTHU. BBIpOBHSITE anmapar 10 rOpUu30HTAIBHOIO MOJIETa;

- yIepXXuBalTe CBOW JeNbTaIlIaH B TOPU3OHTAIBHOM TosieTe Ha BoicoTe 1—1,5 M. IIpu 3TOM ero
CKOPOCTh OyZEeT YMEHBIIAThCS U HAYHET MPOSIBISTHCS JEHCTBUE DKPAHHOTO 3P deKTa 3eMITH, KOTO-
poe 3aKIIIoYaeTcsi B TOM, 4To Ha BbIcoTe 0,5—2 M genbramian OyaeT JeTeTh Mo 0oJiee IMOJIoToi
TPAEKTOPUU;

- Ha Beicote 0,5 M, KOrJ]a CKOPOCTH amnmapara CHU3HUTCS 10 MUHUMaJIbHOM, HEOOXOAMMO OTAATh
pyuky ympasienus. [Ipu 3Tom 1000BO€ CONPOTUBIICHHUE JeNbTAllIaHa 3HAYUTEIFHO BO3PACTET, CKO-
POCTh YMEHBIIMUTCS MPAKTUYECKU O HYJIS U BbI IUNIABHO MTPU3EMIINTECH;

- TIpU HAJIWYUU OCTATOYHON TOPU3OHTATBHON CKOPOCTH COBEPIIUTE MPOOEKKY CO CBOUM JIENb-
TaruIaHOM BIIEpe]l, Yep>KHBast OOJBIION yroJ aTaku;

- TOCTaBbTE JENbTAIUIaH Ha HOC U CPa3y K€ OTCTETHUTE MOJBECHYIO CUCTEMY.

KonTtpous. Bee sTansl nocasku KOHTPOJIMPYHUTE 1O BBICOTE MOJIETA JIeibTaliaHa HaJl IIonaa-
KO mpu3eMJeHus U ero ckopoctu. [lo Mepe nmpubImKeHus K 3eMJie CKOPOCTh BETpPa, €CIIU OH €CTh,
M1aJIa€T, YTO BBI3BIBAECT YBEIIMUEHNE CKOPOCTH MOJIETA alapaTa OTHOCUTENbHO 3eMid. [loMHuTE, 9TO
Ballla CKOPOCTh OTHOCHUTENILHO 3€MJIM PaBHA Pa3HOCTH CKOPOCTH JieJbTariaHa U CKOPOCTH BETpa, T.
e.

V3=V-w.

Jlomyctum, 4To Ha BBICOTE 5 M CKOPOCTh BETpa paBHa 15 Km/4, a Ha ypoBHE 3emin 5 km/4. To-
r7la pU CKOPOCTH JieNbTaljiaHa Ha Mmocajke 25 KM/4 B MEPBOM cliyyae Bbl OyJeTe JIeTeThb OTHOCHU-
TEIBHO 3eMIIA CO CKOpPOCThIO (25 — 15) = =10 kM/4, a BO BTOPOM — €O CKOpPOCThIO (25 — 5) = 20
KM/.



OmnoOKU, MX MOCJeACTBUS M JACHCTBUSA MO YCTPAHEHHIO

3axoa Ha mocajaky ¢ 60KOBbIM BeTpoM. [Ipu mocaake ¢ OOKOBBIM BETPOM YBEIWYUBACTCS BE-
POSITHOCTH OIIMOKHM B OPUEHTUPOBAHUU amapaTra MPOTHB BETPa, TaK KaK HAYMHAOIIWE JeNbTaruia-
HEPUCTHI YACTO Pa3BOPAYUBAIOT CBOII ammapaT HaBcTpedy Haberarouieit semie.

[Tpu BeTpe ciieBa 3emiis Ha mocajke OyaeT HaOeraTs crepeau U cripasa. M eciu Bbl pa3BepHeTe
CBOM JienbTariaH HaBcTpeuy Haberarouieil 3emiie BIpaBo, TO 3TO TOJBKO YXYALIUT Ballle MOJ0KEHHE,
TaK Kak B KOHEUYHOM CHYETE Bbl IPU3EMIINTECH IO BeTpy (puc. 186,a). /g npaBuiabHON MOCaiKu B
JTAHHOM CJTydae He0OXOJIUMO Pa3BEpHYTh JCNbTAIUIaH MPOTUB BETpa, T. €. BIeBO (puc. 186,6). Ha-
MpaBJICHUE BETpa Ha IUIOIIAJKE MPU3EMIICHUS ONPEEISETCS ¢ TOMOIIBIO BETPOYKa3aTels.

Ecnu BbI BBIHYKJEHBI CaAUThCA ¢ OOKOBBIM BETPOM, TO B JIaHHOM CHUTyallM HEOOXOIUMO IPO-
OEXKy IMOCJIe MOCAJKU COBEpIIaTh B HAMPABICHWU JIBMKCHHS BaIllero amrmapara, CTapasch pa3Bep-
HYTb €r0 TIPH 3TOM TPOTUB  BeTpa (MpoOekKKa «Kpadbom»»).
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Puc. 186. JleiicTBrie G0KOBOTO BeTpa HA MEPEMEIEHUE IeIbTa-
IJIaHa OTHOCHTENLHO 3€MJIH MPH MOCAKE:
a — HENpaBWIbHO; 6 — MPAaBUIBHO

Henocrarouno 3HepruvHasi 0TAa4a py4KH Npu NpPU3eMJIeHHH. DTO MIPUBEIET K TOMY, YTO BBI
MIPU3EMIIUTECH ¢ OOJIBIIION CKOPOCTHIO, PX ATOM BO3MOXKHBI MTAJICHUE U TIOJIOMKA armapara.

Ilo31Hee BhIpaBHUBAaHME U pe3Kasi 0TAA4a PYYKH OT cedsi. DTO MPUBEIAET K PE3KOMY B3MbI-
BaHMIO aIlliapaTa U MaJICHUI0 CO CBaJTMBaHMEM Ha Kpbuto. Ecii BBl mOUyBCTBYETE, UTO TOCIIE OTAAYH
PYYKH Balll IeJbTAIUIAH PE3KO MOLIEN BBEPX, TO IUIABHO BO3BMUTE PYUKY YIpPaBICHUS Ha ceOsl.

[To3aHuit BRIBOA AenbTaIlJIaHAa U3 MOBOPOTA MEPe] MOCaaKo. B 3TOM ciiydae Bbl MOXKETE 3a]I€Th
KOHCOJIBIO 3€MIIIO, IeNIbTaIlJIaH Pa3BEPHET U BO3ZMOXHA €0 MOJIOMKA.

UtoObl M30€XKaTh PE3KOT0 CTOJIKHOBEHHUS C 3€MJICH MPH HEYJAYHOUW TMOCAJKe, PEeKOMEHIYeTCs
YCTaHABIMBATh HA PY4KYy PYJIEBOM Tpameluu KoJieca, KOTOPhIE HE TOJIBKO CMArYaT Balle IpU3eMIIe-
HUE, HO W 3alIUTAT PyKH. Takke MOKHO 3aKPEIHUTh MOJBECHYIO CUCTEMY 3a KHJICBYIO OajKy TaKuM
o0pa3om, 4TOOBI, HE OTPAHWYMBAS BO3MOXKHOCTEH MUJIOTA IO YIPABICHHUIO AEIbTAIIAHOM, MPEIo-
XPaHHUTh €T0 OT yAAPOB 00 3JIEMEHTHI KOHCTPYKITUH amnmapara.

ITAPAINUE ITOJIETHI B IOTOKAX OBTEKAHUSA

Ecnu BBl ycBOMIM BECh NPEABITYLIMI MAaTEPUAIl X HAKOIIUIIN JOCTATOYHBINA OIBIT IIJIAHUPYIOIIUX
MIOJIETOB, TO CJICAYIOIIUM 3TallOM BAaIllel IMOATOTOBKHU JOJDKEH OBITH MEPeX0]] K BBITIOJTHEHUIO dIie-
MCHTOB Mapslux MOJICTOB B IIOTOKAX O6TCK3.HI/I$I, KyZa BXOJAT IMOJICTHI TP BETPC OO0 8 M/C C IIOBO-
potamu Ha 180°. OTH moseTHl 00MaMAIOT PANIOM CHElUDUUIECKUX OCOOCHHOCTEH, 00YCIOBICHHBIX
pacnpeeieHieM HanpaBlIeHU 1 BETMYHH CKOPOCTEH MOTOKA MPU 00TEKaHUU TOPHI BETPOM.

YpoBeHb MacTepCTBa CHOPTCMEHA JOJDKEH COOTBETCTBOBATH ATHM YCIOBHSM, a 3ajada MHCT-
PYKTOpa WM PYKOBOIMTENS IMOJIETOB — ONPEACIUTh BO3MOXHOCTh JIOMyCKa CIOPTCMEHA K maps-



ITUM ITOJIETAaM.
PaccmoTpuM HEkOTOpbIE XapaKTepHble OCOOCHHOCTH pelibeda CKJIOHA M CIOCOOBI TMoJieTa Hajl
HHUM.

Mpgiic

VYcioBus ero o0TekaHus TaKOBBI, YTO OH pacceKkaeT MOTOK M BO3AYX ABMIKETCS MOYTH Mapaj-
JIEIIBHO €r0 KpOMKaM, IPaKTUYECKH HE CO3JaBasi BEPTUKAIbHOM cocTasisitoniei. [Ipu crapre ¢ mpica
BO3HUKAET HEOOXOUMOCTh Pa3BOpPAYUBATHCA MOCIIE CTapTa MO BETPY M UATH K CKIOHY (TpPaeKTOpUs
1), rae BO3MOKE€H HAaOOp BHICOTHI. DTOT MAHEBP JOCTATOYHO CIOXeH. [Ipu nBHMXKEHUM BHEpEN U B
CTOPOHY (TpaeKkTopusi 2) BbI cpa3y JajeKo yiaere oT ckiioHa (puc. 187).

Puc. 187. O6texkanne BeTpoM MbICa M BBIOOP TOYKH CTapTa Ha HEM (CTapT HEOOXOIUMO IIEpEHECTH B TOUKY b)

VYcnoBus nosera HajJ MbICOM B 3HaYUTENIbHON Mepe ONpEAeNsioTCs ero pasMepaMmu U GopMoil.
ITpu nonere Hax MbICOM BO3MO>KHA MOTEPsI BHICOTHI (puc. 188).

Puc. 188. IToner Hag MbICOM

Ecnu BbI 1eTuTE K MBICY, M€ 10CTaTOYHBIN 3amac BBICOTHI, TO BaM HEOOXOAMMO J€HCTBOBAThH
CJIETYIOIIAM 00pazoM:
- HabepHuTe MaKCUMYM BBICOTHI IT€pe]] MPUOIMKEHUEM K MBICY;
- JeTUTE HAaJ MBICOM Ha CKOPOCTH, HECKOJIbKO OOJbIlell HauWBBITOJHEHINEH, y4YHTHIBaiTe
BO3MO>KHYIO ITOTEPIO BBICOTHI,
- IpOii/isg MbIC, BO3OOHOBUTE HOPMAJIbHBIH IOJIET B/I0JIb CKIIOHA.
Ecnu MbIC MMeeT 3Ha4MTeNbHYIO IIMPHUHY WIM y BaCc HET HEOOXOJUMOIO 3amaca BBICOTHI, TO
00OHUTE ATOT MBIC.

JlomuHa
YcnoBus o0TekaHusl JTOMIMHBI ToKa3aHbel Ha puc. 189. Ilpu monere HaI JOMIMHON TakX e BO3-
MOHa TIOTEPsI BHICOTHI, KaK U MPH ToyieTe HaJl MbIcoM (puc. 190).
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Puc. 190. IToner Hax IOMMHOK

Ecnu nomuHa 10cTaTOYHO MIHUPOKAsi, TO MOXKHO JIETETh BAOJb €€ CKIOHOB. [Ipu rimy6okoit u y3-
KOU JIOIIMHE JIy4Ille TIePeJIETETh €€ M0 KpaTJyailieMy MmyTH.

MpIc U NoIIKHA ellle OMAaCHbI TeM, UYTO MPH BETPE, HAMIPABICHHOM HE IO UX OCH, C MOJBETPEH-
HOUM CTOPOHBI 00pazyeTcst TypOyJeHTHOCTh. CTapT HEOOXOIMMO BBHITIOJIHATH C HABETPEHHON CTOPOHBI

CKJIOHA U ABUraThbCs MO yKa3aHHOM TpaekTopuu (puc. 191).
it

N

Puc.191TypOyneHTHOCTB Y MbICa ¥ JIOIUHBI [IPU JIeHCTBUM OOKOBOTO
BETpa 1 BHIOOP TOUKHU CTapTa Ha HUX

OO0psbiB

B sToM cnyuae Ha BepinHe oOpa3yercsi onacHas TypOylieHTHas 30Ha (puc. 192), mosroMy mo-
JEeThI HaJl OOPBIBOM CIIEIyeT COBEpLIaTh HA JOCTATOYHOM YAAJIECHUHM OT HErO0 U MaKCUMAaJIbHO BO3-
MO>KHOH BbIcOTe. CTapT ¢ 00pbHIBa NP CUIBHOM BETPE OMACEH.



Puc. 192. TypOyiieHTHOCTE y 00pBIBa

[Tpu BBITTOTHEHUH MAPSANIUX MOJIETOB 0CO00€ BHUMaHHE HEOOXOIUMO 0OpaliaTh Ha BEIOOP Mec-
Ta cTapTa U HaIM4YMe 0e30MacHbIX MECT IMOCAJKH BIOJIb BCEH Tpacchl MOJeTa Ha Ciydail BBIXOAA U3
MOTOKaA.

BinsiHue npensATCTBUIA, PACMOI0KEeHHBIX HMKe TOYKH cTapTa. K HUM MOXHO OTHECTH KyC-
ThI, JIPEBbs, CKaJbl, CTpOEHUs, Oyrpsl U T. 1. Bce oHM 00pa3yroT 3aBUXpEeHHs, B KOTOpPbIE IMOCIIE
cTapTa MOKET IonacTts Jenbramial (puc. 193). [Toaromy mMecto cTapra JOIKHO UMETH IUIABHBIN Ie-
peXoa OT CKJIOHA K BepIIMHE, OOJbIIOE MPOTSKEHHE MO (PPOHTY, OTCYTCTBUE MPEMATCTBUN HUXKE
TOYKU CTapTa, a TaKKe IUIOCKYIO0, TOCTATOYHO MPOTSHKEHHYIO BEPLIMHY JJIS 00eCIIeYeHUs MOCATKU
Ha Hee.

Puc. 193. IIpensaTcTBUs HUKE TOUYKH CTApTa U MUHUMAJIbHAS BHICOTA
roJieta Haji HUIMHU

B ciydae cunbHOTO BeTpa CTapT HEOOXOIUMO COBEpIIATH CO CTPAXYIOMIMM, KOTOPBIN JOJKEH
JepKaTh Balll ammapar 3a MepeiHue pacTsHKKU. B MOMEHT ctapTa oH 1o Baiiel koMaHje oTOeraer B
CTOPOHY U BbI CTAPTYCTC. He KAWUTC, KOrla BETCP HAYHCT «KTPCIIATh» Balll ACIbTAIlJIaH.

B cunbHBIN BeTep cTapT MPOUCXOIUT MPAKTUUYECKU ¢ MecTa. [locie ctapTa BO3bMUTE HEMHOIO
PYUKYy yIpaBieHHs Ha ce0si, Ha0epuTe CKOPOCTh, OTOMIUTE OT CKJIOHA U TOJIKO TOCJIE ATOTO HA4U-
HaiiTe MOBOPOT BJAOJb CKJIOHA. He nenaiite moBOpOT cpaszy MOCie OTPhIBA, TAK KaK Y BaC HEJAOCTATO-
YEH 3aI1ac CKOPOCTH M BO3MOXKEH CHOC Ha CKJIOH.

HE 3ABbIBAWTE O TYPBYJIEHTHOCTU U IT'PAJIMEHTE BETPA Y 3EMJIN.

[Tpu cTapTe Ha KPYTOM CKJIOHE M CHIIBHOM BETPE BaC MOXKET «MOJIOPOCUTH MOYTH BEPTHKAIHHO
BBepx. OmacaiiTech B ’TOT MOMEHT OpaTh Pe3Ko pydKy Ha ceOs uiau otnaBath ee. KoHTponaupyiite
CKOPOCTb.

[Tocanky Ha BepUIMHY HEOOXOAMMO BBITIOJIHATh, UMES 3arac BHICOTHI HaJ BEPIIMHOM, 1OCTaTOU-
HBIA JUIsL BBITOJIHEHUSI TTOBOpOTa Ha yros Oosiee 90° u BbIpaBHUBAHMS amrapara repes Mmocaakoi
(puc. 194). MecTo mocaaku JOHKHO HAXOAMUTHCS MO BO3MOXKHOCTH Jajbllle OT Mepernda CKIoHa
(30—50 m).



Puc. 194. Crioco0sl 3ax0/1a Ha MOCAIKy Ha BEPIIHHY TOPHI

Bo Bpewms mapsuiux mnojsieToB BO3HUKAET HEOOXOAUMOCTh BBIIMOJIHEHUS HE TOJIBKO TOBOPOTOB, HO
U CIIUpaJIeil, BOCBMEPOK U T. II.

[Tpu BeINONHEHUH CIIUpad HEOOXOIUMO YUUTHIBATh, YTO €€ (popma OyAeT CUIBLHO BBITAHYTA 110
BETPY B HaNPaBIICHUU CKJIOHA, €CJIH ecTh BeTep (puc. 195). B manHOM ciydae HeoOX0IUM 3amac BbI-
COTBI M PACCTOSIHUS JI0 CKJIOHA, KOTOPBIE 3aBUCAT OT TEMIIA BBIIOJHEHHUS CIIMPAJIH, YIPABIIEMOCTH
anmapara U OmbITa CHOPTCMEHA. 3amac BBICOTHI HAJ[ CKJIOHOM MPU BBIIOJHEHUH CIUPAIH JOJIKEH
ObITh He HeMee 40 M.

Ecnmn y Bac ecTb COMHEHHSI B BO3MOXHOCTH MPABUIIBHOTO BBIMOJIHEHUS! CIIUPANIH, TO JIyUIlE €€
HE JIeNaTh.

BCE ITOBOPOTbI CTAPAMTECH BBIIIOJIHATH ITPOTUB BETPA U IIPU DTOM HE TEPSITH
BO3YIIIHOW CKOPOCTH!
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Puc. 195. Boinonnenue cnimpasneii mpu OTCYTCTBUM BeTpa (a)
U TIPU BETPE, CPABHUMOM CO CKOPOCTEIO JeNbTaruiana (6)

CI/II‘HaJ'II/BaIII/Iﬂ qmamxaMn IPpH MapAIux moJjJerax

[Ipu mapeHuu B MOTOKAax OOTEeKaHMs 0€3 pagHOCBSI3U C 3eMIICH TPUMEHSIOTCS CUTHAJIBI (IIax-
kamMu. CUTHaJIbl C 3€MJIM IOJAET TOJIBKO PYKOBOJAWTENb IOJETOB WIM MHCTPYKTOpP, CTOSALIMN Ha
rpeOHe CKJIOHA B XOPOIIO BUIHOM MECTE.

B nenprannanepusme NpUHATHL  CIEAYIOIINE CUTHAIIBL:

Oenplit prmar MOAHAT HAJ TOJIOBOM — «CIMOPTCMEH MAapHUT HA OOJIBIION CKOPOCTH» — MO 3TOMY
CUTHaJIy HEOOXOMMO YMEHBIIUTh CKOPOCTb;

Oenblil yar omyIieH K HOraM — «CHOPTCMEH MapHuT Ha Mol CKOPOCTU» — IO 3TOMY CUTHAIY
HEOOXOIUMO yBEIIMYUTH CKOPOCTH;

Oenblil Quiar BBITSHYT Ha ypOBHE IUIeYa B CTOPOHY JIOJUHBI — «CIIOPTCMEH MOJOLIEN OIU3KO K
CKJIOHY» — HEOOXOJUMO OTOWTH OT CKJIOHA B CTOPOHY JOJIUHBL;

Oenplii ¢uar BHITSAHYT Ha ypOBHE IJie4a B CTOPOHY CKJIOHA — «CIOPTCMEH JAaJieKO OTOLIEN OT



CKJIOHA B JIOJIMHY» — HEOOXO0AUMO MPHUOIU3UTHCS K CKIOHY;

— KpacHbIH ¢uiar NOIHAT HaJ rOJIOBOM, OEIbIil BBITAHYT B CTOPOHY CKJIOHA — «IIPEKPATUTH MOJIET U
CaJIUTHCA HA CKJIOH WJIM BEPIIUHYY;

— KpacHbIN (iar NOJHAT HaJ FOJOBOM, OENbIN BBITSHYT B CTOPOHY JIOJIUHBI — IIPEKPATUTh MOJIET

U CaIUTHCA B JOJIUHY».

ITpu mapeHuM HajJ CKIOHOM HECKOJBKUX JEJIbTAIlJIaHOB MOJAHHBIM CUTHAJ IPUHHUMAETCS U HUC-
IIOJIHAETCS CIIOPTCMEHOM, JIETSALIMM BIIEPEIH IPYTUX B CTOPOHY CTapTa.

CrniopTcMeH-/1ebTaIUIaHEPUCT TIPU TIOJIETE BIOJIb CKIOHA B CTOPOHY CTapTa 00s13aH BHUMATEIb-
HO CJIEJUTH 3a CTAPTOM U CHTHAJIAMH, [TO1aBAEMBIMU PYKOBOAMTEIIEM IIOJIETOB WM KOHCTPYKTOPOM.
[Tapsiye MoneTsl HECKOJIBKUX JENbTAIJIAHOB HAJ OJHUM CKJIOHOM MOXHO IPOBOJAWUTH JIMLIb NPU
HaJIMYUU IIAPOKOTO BOCXOZSAILErO MOTOKA U JOCTATOYHOU NPOTSHKEHHOCTH CKJIOHA, HE 3aTPYIHSIO-
LIUX PACXOKIEHUS alllapaToB HAa BCTPEUHBIX Kypcax.

HpaBnna PaCXoKIeHUA A€/bTAIlVIAHOB B BO3AyX€E

Ecnu npu mapeHun HajJ OJHUM CKJIOHOM HaXoZsTcs ABa U Ooyiee JenbTariaHa, TO OHH B CBOEM
JBWKEHUU JTOJDKHBI TMOTYUHATHCSA OINPEACICHHBIM MpaBHIaM. JTH TMpaBHa 3aKJIIOYAIOTCS B Clie-
TYIOIIEM:

1. KaxIpIM CIOPTCMEHOM JIOJIKHA TPOSIBISATHCS BHUMATEIIBHOCTh M OCMOTPHUTEIBHOCTh, YTOOBI
OH MOT 3aMETHUTh U U30€KaTh CTOJIKHOBEHHS C IPYTHUMH AeNbTalUIaHAMU WM MPETSITCTBUSIMH.

2. CnopTcMeH, HaXOAIIUNUCA B aBapUITHOM CUTYyalluu, UMEET MPEUMYIIECTBO MPOX01a epe
BCEMHM JIPYTMMH YYACTHUKAMU MOJIETOB, KOTOPBIE TOJKHBI YCTYNAaTh €MY JOPOTY.

3. Korga nBa criopTcMeHa JIETSAT Ha BCTPEUHBIX Kypcax MpUOIU3UTEILHO Ha OJTHOM BBICOTE, TO
OHM JIOJKHBI CBEPHYTh BIIPABO M PA30MTUCH JIEBBIMU KOHCOJISIMHU.

4. Ecnu Kypchl IBYX J€/bTAINIAHOB TIEPECEKAIOTCS, TO MPABO MyTH UMEET TOT, KTO JIETUT CITpa-
Ba, T. €. €CJIM CIOPTCMEH BUJAMT JEJbTaIlJIaH CIIpaBa OT  CBOET0 Kypca, TO OH JOJKEH YCTYIUThb
JIOPOTY | CJEJIaTh IOBOPOT BIIPABO, YTOOBI Pa30UTHUCH C IPYTUM JeIbTaruianoM (puc. 196).
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Puc. 196. [IpaBuna pacxoxaeHus NpH MePECcEeKAONNXCA Kypcax

5. OOrossomuil CHOPTCMEH JO0JKEH IpoJieTaTh npaBee o0ronsemoro. OOroHsieMblil aenbTa-
IUTaH UMEET MIPaBO MyTH, OAHAKO OH HE JIOJKEH MOJIb30BaThCS 3TUM IIPaBOM JUIsl IEpECeYeHUs Kypca
obronsromiero aenpramiaHa. OOroH Ha pa3BoOpOTE 3alpelEH.

6. He nomyckaetcst cOmmkeHne neabTaluiaHOB B BO3yXe Ha paccTosiHue MeHee 50 M.

7. He nomyckaercs JenaTh MOBOPOTHl HA HCTUHHOM HJIM IPEATOJIaraeMoM Kypce Jpyroro Jenb-
tariada. Ilepen moBopoToM yOeauTech, YTO IyTh CBOOOIEH.

8. I1oBOPOTHI HOJIKHBI COBEPIIATHCS TOJIBKO OT CKJIOHA, T. €. HABCTPEUY BETPY.

9. CnoptcMmeH, Jienaroui 3aX0 Ha T0CaAKy WM COBEPIIAIOIINN €€, UMEET IPEeUMYIIeCT-
BO IepeA JpYrMMHU CLIOPTCMEHAMM, HAXOAIIMMUCS B BO3TyXe€.

10. CnoprtcMeH, NeTAIMNA WIM CTapTYIOIIMNA BBILIE, C3ad, YCTYMAET JOPOry JAeibTalllaHaMm,
JETSALIUM WIM CTApTYIOLUM HUXKE, BOEPEaM, U OTBEUYaeT 3a O€3011aCHOCTh MOJIeTa.

11. /IBuxkeHue AeNbTaIUIaHOB MU MapsAUIUX MOJETaX BAOJIb CKJIOHA JOJKHO OBITH OPraHHU30Ba-
HO MPOTHUB XOJa YaCOBOI CTPENKH, T. €. IPH JBUKEHUHU BIIPABO JEPKAThCSA OJIMKE, a IPU JIBUKEHUHU
BJIEBO — JIaJIbIIIE OT CKJIOHA (puc. 197).
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Puc. 197. [IBuxeHue 1enbTalIaHOB MPU HapsALIUX [10JIETaX BAOJIb CKIOHA

12. CnopTtcmeH, HaXOASIIUICS B BO3IyX€E, UMEET MPEUMYIIECTBO MIEPE CTAPTYIOIINM.

13. Ha pasBopore (puc. 197) gomkeH ObITh TOJNBKO OJWH JENbTAIlJIaH, MO3TOMY HE CIEAyeT
OJM3KO TOAXOIUTH K JAETbTAIIaHy, HAYMHAIOIIEMY 3aX0]] Ha pa3BopoT. Eciu jxe 3To mpou301110, TO
JenbpTaniad A JOJDKEH OTBEPHYTh BIIPaBO U BOMTHU B pa3BOPOT TOJIBKO TOCJIE OCBOOOXKICHHS MecTa
MIOBOpPOTA.

JJEMCTBUSI CIOPTCMEHA B OCOBBIX CJOYYASX MOJETA

Kaxnplii cioprcMeH 00s13aH 3HaTh HOPSIIOK CBOMX JICMCTBUI B OCOOBIX CIydasix IOJIeTa, CUCTe-
MaTH4ECKH TPEHUPOBATh HA 3€MJIE U B BO3AYXE OTH JACUCTBHUSA 10 YIIPABJICHUIO JEJIBTAIIIAHOM.
JeiictBus cnioprcmena u PII 3aBucaT ot Xxapakrepa oco0oro cirydasi ¥ TOJKHBI ObITh MHUIIUA-
TUBHBIMH, YBEPEHHBIMHU U B IIEPBYIO OYEPEIb HAIPABICHHBIMHA Ha COXPAHEHHUE KU3HU CIIOPTCMEHA.
K 0co0bIM citydasiM moJyieTa OTHOCSITCS CIICAYIOLIHE:
- TOIaJaHue B OMACHBbIE METEOYCIOBUS (CHUIIbHAs OOJTAaHKA, BETEP);
- IOTeps NPOCTPAHCTBEHHOW OPUEHTUPOBKHY;
- TOHaJlaHue B 30HY CIIyTHOW TypOyJIEGHTHOCTH OT BIIEPEH JIETSIIETO JeIbTallIaHa;
- YXYAILIEHUE COCTOSIHUS 310POBbSI;
- IIONaJlaHue B PEXKUMBI, IIPU KOTOPBIX JENbTAIUIaH HEMIPEIHAMEPEHHO TEPSIET YCTOUYUBOCTD U
YIPaBIIsIEMOCTb;
- 3aTAruBaHHE B 00J1aKa;
- BBIHYJKJCHHas [10CaJIKa BHE I10CaJ0YHOMN IUIOIIA/IKH;
- IocajJKa Ha BOLY;
- IIOCaJKa Ha CTPOCHMUS;
- I0CaJKa Ha JIMHUIO dJIEKTponepenay;
- YacTU4Has IOJOMKa JelbTallJlaHa B BO3LyXe€.

JleificTBUSI cHOPTCMEHA NP NONAJAHUHU B ONIACHBIE METE0YCJI0BHA

- OnpenenuTs NPUYMHY BOSHUKHOBEHHSI TypOYJICHTHOCTH U €€ 30HY;

- V3MeHUTh Kypc mojieTa B CTOPOHY HaMKpaT4alIIero MyTH BBIXOA U3 30HBI OOJITAaHKH:

- YcrpansTh kpeHsl. J[eCTBUs CIOPTCMEHA TOJDKHBI ObITh HE PE3KUMH BO M30€KaHUe pacKad-
KM JIeJIbTallJIaHa 110 KPEHY U TaHTaxy;

- CkopocTh noazepkuBaTh HauBbIrOAHEHIIEH. Kak npaBuiio, B TaKyr CUTYalHIO CIIOPTCMEH
MOXET MOIACTh [IPY NAPEHUU U TIPH IIOJIETE 110 MAPUIPYTY.

I[eﬁCTBHH CIIOPTCMEHA IPH IMOTEpPE HpOCTpaHCTBeHHOﬁ OPHUECHTHUPOBKH

- 3a(uKcHpoBaTh CBOE TEJIO OTHOCUTEIILHO CEPEIMHBI PYJIEBOH TpAICIH;

- CkopocTb epKaTh HAaUBBITOJHEHIIEH U & /1aTh MOMEHTA BbIX0/1a U3 00JIaKOB WM MOSIBICHUS
JIMHUM €CTECTBEHHOTO0 TOPU30HTA, HA3€MHbBIX OPUEHTUPOB;

- ITpu nosiBIEHUH OPUEHTUPOB CIIOPTCMEH MTPOU3BOJAUT OPUEHTHUPOBKY U 3aXOAUT HA MOCATKY.



[Torepst mpOCTPaHCTBEHHON OPUEHTHUPOBKU MPOMCXOIUT IPH IMOMATaHUU B 00JaKa, JTUBHEBBIN
JOXK]lb, CWIIBHYIO JIBIMKY, TYMaH W JpPyTH€ YCJIOBHs, IPU KOTOPBIX HE IMPOCMATPUBAETCS JIMHUSA
€CTECTBEHHOI'O TOPHU30HTA.

JeiicTBUA CIOPTCMEHA NPH NMONAJAHUM B 30HY CIIyTHOM Typ-
OYyJICHTHOCTH OT BIIepeIH JIeTHLIero eJIbTalIaHa

Co3nath KpeH u YT B CTOpoHY. CIIOPTCMEH JTOJDKEH 3HaTh (DU3UYECKYIO CYITHOCTh CITyTHOM
TypOYJEHTHOCTH OT BIEPENH JICTSIIErO MU CTApTYIOIIEro JAeibTalUIaHa U CTPEMUTHCS MepeceKaTh
ee MepreHANKYJISIPHO.

JeiicTBUS cIOPTCMEHA NPH YXYAILLIEHUH COCTOSIHUSA 310POBbS

HemenyenHo npekpaTUTh MOJET U MPOU3BECTH 3aX0]l HA MOCAAKY. YXY/ILIEHHE COCTOSHUS 3/10-
POBBbS MOXKET MPOU3ZOUTH MTPU NPOJOJIKUTEIHHOM IOJIETE.

JeiicTBHS CIOPTCMEHA NPH MONAJAHUH B PesKUMbI, IPH KOTO-
PBIX 1eJbTANIAH HeNPeAHAMEPEHHO TepseT YCTOHYHBOCTh U
ynpaBjsieMOCTh

a) IPU TOTIAJIaHNH B IITOIOP: TUIABHO MPUTSHYTH PYYKY YIIPaBIECHH K ce0e, a 3aTeM BBIPOBHATH
nenbrariad (0OOBIYHO 3TO TOCTUTACTCS MEPEMEIIEHUEM CIIOPTCMEHA B CTOPOHY, MTPOTHUBOIOIOKHYIO
BO3HHKIIIEMY KPEHY);

0) mpu monasaHuK Bo (GuaTTepHOE MUKUPOBAHKE, BHIBECTU U3 KOTOPOTO JEIbTAIUIAH CIIOPTCME-
HY HE YJIaeTCs: BOCIIOJIB30BAThCS CPEJCTBAMU CITACEHUS, €CIIA TAKOBBIC UMEIOTCS.

B ciyuae Hen30€XHOTO MaIeHUsT HEOOXO0UMO:

- BCTaTh HOTAMH Ha PYYKYy Tpareluu U OTKHHYTHCS Ha 341,
- Iepen BCTpC‘ICﬁ ¢ 3eMJIE HEMHOT'O COTHYTb HOTH B KOJICHAX W HAIIpAYb UX.

JlelicTBHS CHOPTCMEHA NPH 3aTATMBAHUM B 00J1aKa

Y CTaHOBUTH CKOPOCTh HEMHOT'O OOJIBIIIE HAUBBITOJHEHIIICH; IeTeTh K OrKkaiiimemMy Kkpato obma-
Ka /I BBIBOJAA JAeJbTaIUIaHa M3 MOTOKa. JlaHHas cUTyanusi MOXKET BOZHUKHYTH IPH TOJIETE MOJ
HIDKHEW KPOMKOH 00JIaKOB B YCJIOBHSAX CHJIBHBIX BOCXOJSIIMX ITOTOKOB M Pa3BHBAIOIICHCS Ky4eBO-
J0X1€BOM 00IaYHOCTH.

I[eﬁCTBHﬂ CIIOPTCMEHA NPH BbIHy)l()]eHHOi/'I nocajkKe BHe MOCAJT0YHOI MJIOMAAKH

BI)I6paTI) mIomaaKy ¢ HaMMCHBIINUM KOJMYCCTBOM HMCKYCCTBCHHBIX U €CTCCTBCHHBIX NPCHIATCT-
BI/Iﬁ; OIIPCACIINTL HAIIPABJICHUC BETpA y 3EMJIU (HO AbIMY, IIbUIN, OCPEBbSAM, BOJIHAM U T. . ); npu
mocaJgke Ha IOCEBbI U KYCTApHHUK BCPXYIIKU PACTUTCIBHOCTH NPHUHUMATH 34 MOBCPXHOCTH 3CMIIN;
IIpU MOCaAKe Ha 00/10TO UIU KyCTapHHK BBI6I/IpaTB Y4acCToOK C HauoOoee I‘yCTOfI PaCTUTCIIBHOCTBIO.

JleiicTBHSI CIOPTCMEHA MPH NMOCA/IKe HA BOAY

PaccuuTaTh cBOM Kypc Tak, 4TOObI MPUBOJHUTHCS MO BO3MOXKHOCTH OJInke K Oepery; nepes 1no-
caJIKoW caenaTh NTyOOKHUI BIOX U 3a/€pKaTh AbIXaHME; MOCIE MPUBOJAHEHUS OTCOEAUHUTH MOJBEC-
HYIO CUCTEMY M BBIHBIPHYTb W3-IIOJ JejibTalulaHa. B ciyuae 3aueruieHus 3a KOHCTPYKIUIO J1ebTa-
IUIaHA HE CYETUTHCS, a CIIOKOIHO MPOU3BECTU OTLETIJIEHUE U BHIHBIPHYTh HA TIOBEPXHOCTD.

JeiicTBHSA CIOPTCMEHA NPH MOCAIKE HA Jiec

Br16pate i1t mocagku Haubosee TycTyl0 KpOHY JIMCTBEHHOTO JepeBa Wi IUIOTHYIO TPYIITY Je-
PEBBEB OJMHAKOBOM BBICOTHI; MOCAAKY MPOM3BOIUTH HAa PEKUME MApalIlOTUPOBAHUS, MPUHUMAs
BEPIIMHBI KPOH 3a MOBEPXHOCTh 3€MJIM; MOCJE MOCAAKU B3SIThCS 3a OMMXKAMIIYIO TOJICTYIO BETBb U
OCMOTPETHCS; €CIIU JIeNbTaIUIaH BUCUT HENPOYHO M 10 CTBOJA JAJIeKO, OKUAANUTE MOMOIIM TPYTIIIBI
CIIACEHMUSL.



JeiicTBHS cIOPTCMEHA NMPH MOCATKE HA CTPOEHUS

Br16paTh MMpOKYI0 U MIOCKYIO KPBIITy 0€3 MPOBOAOB U aHTEHH; MOCAJIKY COBEPIIATh Ha OIMK-
HIOIO YacCTh KPBIIIH; €CJIM M0caKa MPOU30IIJia Ha JaJbHEM Kpae KPBIIIHU, TO MOCIE MOCAAKUA OTTOJK-
HYTbCSI OT HETO U COBEPILIUTH CTAPT JIsl MPOIOJIKEHUS TOJIeTa.

JeiicTBHS cCIOPTCMEHA NMPHU MOCAAKE HA JUHHUIO dJIeKTponepeaay

Crenats MaHEBp U MONBITATHCS «IIOAHBIPHYTHY IO IIPOBOJA; €CIIU 3TO HE yIaj0Ch, TO IIPU3EM-
JsiTeCh HAa OAMH M3 KpailHUX MPOBOJIOB M HU B KOEM CIIyyae He JOIMyCKaiTe KacaHusi XOTs Obl ere
OJIHOT'O IIPOBOJA.

JeiicTBHS CIOPTCMEHA NMPU YACTUYHOM MOJIOMKeE J1eJIbTAIIAHA B BO3yXe

HemennenHo ocMoTpeTh JAenbTamyiaH U ONpeAeTUTh MOBPEXIECHUE; BCTaTh HOTaMH Ha PYUYKY
Tpamnenuy WK PaCcTsHKKHU MOJI COXPAHUBIIYIOCS YacTh KYTOJa U BCE YCHIIHSI IPUJIarath JUIsl OIep-
YKaHHsI TOPU3OHTAJIBLHOTO TOJIeTa; Mepe]l yAAPOM O 3€MIII0 HAaIPsiub BCE MBILIIBI © HEMHOT'O COTHYTh
HOTHY B KOJICHSX M Ta300€IPEHHBIX CYCTaBaxX.

JelicTBUS CIOPTCMEHA 10 YCTPAHEHHUIO CTOJKHOBEHHS ¢ POYMMHM NPENsITCTBUAMH

CucteMaTH4ecKy MPOU3BOIUTH OCMOTP BO3AYIIHOTO MPOCTPAHCTBA; PU 0OOHAPY>KEHUH MPETISIT-
CTBUH OIIPEIEINUTh UX IOJIO)KCHUE U NPUHATH PEUICHUE HA MAaHEBP I MPEILyNPEkKACHHUS CTOJIKHO-
BEHUs (OTBEPHYTH BIIPABO UJIU BJIEBO, YWTH BBEPX WUJIM BHU3).

OCHOBHBIE HAITPABJIEHUS ITOBBILIEHUSA
BE3OINTACHOCTH HOJIETOB HA AEJBbTAIIVIAHAX

['maBHOM 3amaueit kiay0OoB nenpramuianepusMa JJOCAAD sBnsercs BBICOKOKAYECTBEHHOE BBI-
IIOJITHCHHUC IIJIAaHOB HeTHOﬁ 148 TeopeTqucxoﬁ IIOATOTOBKU B yCTaHOBHeHHBIe CpOKI/I, 663}’CHOBHOC
obecrieueHne 0€30MaCHOCTH TIOJIETOB U UCKIIFOUCHHE JIETHBIX U YPE3BBIYAMHBIX TPOUCIICCTBUN.

besomnacHOCTh 1M0JIeTOB 00eCrieunBaeTCs B MEPBYIO OYEpeb YeTKONH MX OpraHU3aIeil U BHICO-
KOKaY€CTBEHHOM MOJrOTOBKOM K HUM MUJIOTOB-JAENIbTaruiaHepucToB. Cpean MEeponpUsTUA MO MOJ-
TOTOBKC K ITOJIECTAaM OJHO U3 BAXXHBIX MCCT 3aHUMACT COCTABJICHUC HJIaHOBOf/’I TaGJ'II/II_IBI. HpaBI/IHBHO
COCTaBJICHHAs TaOJUIlA 3HAYUTEIHHO O0JIerdaeT PyKOBOJICTBO M CO3/1aeT OJIaroNpHUsATHBIE YCIOBUS
JUTsL 0OecrieueHnst 0€30aCHOCTH ITOJIETOB.

CoOuroieHe METOIMYECKON TTOCIIeIOBATEILHOCTH B OTPaOOTKE 3a/1ad M yNpaxHEHUH (0T Tpo-
CTOTO K CIIO’)KHOMY), COBMEIIIEHUE TEOPUH C TIPAKTHKOM, COOTBETCTBUE IMMOCTABICHHBIX 33/1a4 YPOBHIO
MMOATOTOBKH, JOCTUTHYTOMY KaXKIbIM MHJIOTOM (CIIOPTCMEHOM), TaK)K€ WTPAIOT OOJBIIYIO POJb B
obecneueHnH 0€30IIaCHOCTH IOJIETOB.

3HaHWE KOHCTPYKIIMU W TPaBHWIbHAs JKCIUTyaTamus JAeNbTariaHa, 00s13aTeIbHbIN MpeaInoneT-
HBI OCMOTp amnmnapara U MOJABECHOW CUCTEMBI (B IOJIETHOM IOJIOKEHHMM), MCIIOIb30BaHUE Kilacca
(Tuma) nenpTaruIaHa, COOTBETCTBYIOMIETO YPOBHIO MOJATOTOBKH IMHJIOTa, BO MHOTOM OIPEICIISIOT
0€30IMaCHOCTb ITOJICTOB.

B ycnemHoM pemennn 3amaun oOecriedeHus: 0€30MacHOCTH IMOJIETOB BayKHAs POJIb MPUHAIIC-
KUT HI/IJIOTy-IIeJIBTaHJIaHCpI/ICTy, HeHOCpeI[CTBeHHO BBIHOHHHIOLL[CMy 3a1aHUC B BO3IIYXC. OT TOrO,
Kak OH OyJIeT MOATOTOBIICH, KaK OyJIeT JeHCTBOBATh B BO3AYyXE, OT €r0 MOPaJIbHBIX U BOJICBBIX Ka-
YCCTB, JUCHUIIJIMHBI 1 FJIYGOKOFO IIOHUMAaHHS CBOCIro A0JI'a U BBICOKOT'O I{yBCTBa OTBECTCTBCHHOCTHU
3a TOYHOE BBITIOJIHEHHE TOJICTHOTO 3aJaHUsI BO MHOTOM OyJET 3aBHUCETh O€30MacHOCTh, a OTCIOA U
OJIaromnoyYHbIH NCXO/1 KaXI0T0 MOJIeTa.

3HaUYHUTENIbHOE BJIMSHUE HAa 0€30MaCHOCTh BBIMOJHEHUS KOHKPETHOTO TMOJICTHOTO 3aJaHusl OKa-
3bIBACT (1)I/I3I/IOHOFI/I‘-ICCKO€, IICUXOJIOTHYCCKOEC U OMOIIMOHAJIBbHOC COCTOSHUEC ITUJIOTA nepen JAHHBIM
BbUIeTOM. O/IHAa M3 MEPBOCTENEHHBIX 3a7a4 MEAUITMHCKOTO O0ECIeUeHHs MOJETOB — THIATEIbHBIN
Me,[[I/H_[I/IHCKI/Iﬁ KOHTpOJIB 3a IIUJI0TaMH1 U OKAa3aHHEC HGpBOfI MGHHHHHCKOﬁ IIOMOIIIA B cnyqae H€06X0-
JAMOCTH.



MeTteoponoruueckue yCciuoBusl OKa3bIBalOT CYLIECTBEHHOE BIMSHHUE HA BBIIIOJIHEHHUE BCEX BHUJIOB
MOJIETOB U WX Oe3omacHOCTh. Kaknpiii munoT 00si3aH yMETh CBOEBPEMEHHO M TPAaMOTHO OIICHUBATH
METEOPOJIOTUYECKYI0 OOCTAHOBKY W TPUHUMATh MPABUIHHOE pEUICHHE B CiIydae €€ M3MEHEHUS.
DaKTUYECKHUE U 0KUJTAEMbIE METEOYCIIOBUS JI0JKHBI COOTBETCTBOBATh YPOBHIO MOATOTOBKY MUJIOTA-
JIEeTIbTAaIUIAaHEPUCTA.

Bonwmmas ponb B obecrnieueHnn 0€30MacHOCTH MOJETOB MPUHAIICKUT PYKOBOJICTBY TOJETAMHU.
PykoBosicTBO moseTramMu — 3TO KOMIUIEKC AecTBui pykoBomuTesns nosnetroB (PII) u momumHeHHBbIX
€My JIMII TPYIIIT PYKOBOJCTBA M OOECTICUCHHS HAMPABJICHHBIX Ha YETKOE M HETMPEPHIBHOE PETYyJIHUPO-
BaHUE JBM)KCHUEM JCNbTAIUIAHOB Ha 3€MJIE U B BO3/yXE C LETbI0 00ECNeYeHHsI CBOEBPEMEHHOTO U
BBICOKOKQUYE€CTBEHHOT'O BBIMIOJIHEHUS TMOJETHBIX 33aJaHUN KaXXIbIM MUJIOTOM-IEJIbTAIUIAHEPUCTOM C
coOnroieHreM 0Ee30MacHOCTH TOJIETOB, MPOBEACHHUE MPEIBAPUTEIILHON U MPEANOJIETHON MOAT0TO-
BOK.

Baxxnoe 3HaueHue yisi 6€30MaCHOCTH MOJIETOB UMEET YMEHHUE MUJIOTa BECTH CeOSI OCMOTPUTEIb-
HO ¥ YMEJIO JICCTBOBATh B OCOOBIX CIydasX MOJIETa.

Crporuii KOHTPOIIb 32 COCTOSIHHEM JIETbTaPOMa TAKKe CIIOCOOCTBYET MOBBIMICHUIO 0€30MacHO-
CTH TIOJIETOB HA JIebTaIlJIaHaX.

ITAMSATKA HAYMHAIOIMEMY AEJbBTAIIVIAHEPUCTY

1. Jlerarp Ha AenbTamiaHax MOTYT JUIA HE MOJOXke 16 jeT, mpolueame Kypc TeOpeTUIeCKOn
MOATOTOBKM Tpu Kiaybax nenpramuianepusma JJOCAA®, caaBuime yCrenrtHo 3a4eThl, HE UMEIOIINE
MPOTHBOINOKA3aHUN 110 COCTOSIHHIO 370poBba. CHOpTCMEHBI, UMeromue ciaaboe 3peHue, MOryT Jie-
TaTh B XOPOIIO 3aKPEIUICHHBIX OYKaX.

2. Jleratb MOXHO TOJIBKO IPU HAJIMYUU alITEUYKU CO CPEACTBAMM NEPBON MEIUIIMHCKON ITOMOLIN
Y TIPY 3HAHUU CITOCOO0B OKa3aHUs JOBPauyeOHOM MTOMOIIIH.

3. He neraiite B onuHOYKY. MUHMMAabHAS TPYIIIA T0JDKHA OBITH HE MEHEE TPEX YETIOBEK.

4. Ilonerpl, x0oTst Obl YAaCTUYHO MPOXOJISAIINE HAJ BOJAOEMaMH, CIEAYET MPOBOJUTH TOJIBKO
CIOPTCMEHAM, YMEIOIINM IIaBaTh U HBIPATH. JKenaTelbHO UMETh Ha PYJIEBOM Tparneluu MOMJIaBKH.

5. He neraiiTe: B INIOXYIO TTOTOY; IPU BCTPEYHOM BETPE CHIION OoJiee TOM, KOTOpasi COOTBETCT-
BYET Ballleil CTENeHM MOATOTOBKH M KJIACCy JeNibTariaHa; mpu OOKOBOM COCTaBIAONICH BeTpa Ooee
2 M/c; ipu IOPBIBUCTOM BeTpe Ooiiee 6 M/C; TIpH MOMYTHOM BETpPE, TYPOYJICHTHOCTH U MMOHUKEHHOM,
Menee 500 M, BUIIMMOCTH; B CyMEpKax.

6. HemnocpeactBeHHO mepen CTapTOM CieAyeT OLEHUTh COCTOSIHME BO3AYIIHOTO IOTOKa B
HaIpaBJI€HUU B3JIETA, BO3MOXXHOCTb MOSIBJICHUSI MOPBHIBOB, BUXpPEH WM MU3MEHEHHs HaIlpaBlICHUS
BeTpa. OLEHUTE CBOIO TOTOBHOCTh K BBINOJIHEHUIO JAHHOTO IOJIETa, €CIU Y BAac €CTh COMHEHUS,
Jy4lIe OTJIOKUTE €ro.

7. 3oHa crapra J0HKHA OBITh CBOOOJHOW OT MPEMATCTBUN W 3puteneid. He OpaBupyiite u He
BBITIOJIHSITE MOJIETOB «HA 3PUTEIIS.

8. B monere moCTOSSHHO KOHTPOJIUPYMUTE CKOPOCTh U HAIPABIICHUE BETPA, CBOE MOJIOKEHHUE OT-
HOCHUTEJIBHO IUIOMIAIKU MTPU3EMIICHUS, penaTcTBUs. He cneayer erats Ha1 NMPEnAaTCTBUSMU HA Ma-
7101 BeICcOTE (0COOEHHO Tpu BeTpe Ooiee 4 m/c).

9. BriOop miomanku Npu3eMIICHUs NPOM3BOJUTE 3apaHee, Ha CTapTe: ONpejaeinTe Haubosee
0e30macHBI MapIIpyT MoJeTa s MpuAepKUBaTech ero. [locanky BeImoaHsAHTE TpoTUB BeTpa. [Ipu
BeTpe Oosiee 4 M/C HE 3aXOANTE Ha MOCAJIKY Ha TUIOMIA/IKH, OTPAHUYCHHBIC MPENSTCTBUSIMHU, KOTOPHIE
MOTYT BBI3BaTh 3aBUXPEHUS BO3AyXa.

10. IIpu monere Mo BeTpy Ha Majoil BbIcOTE OyAbTe OCOOCHHO BHUMATENbHBI U KOHTPOJIUPYUTE
CBOIO BO3/YLIHYIO CKOPOCTb, @ HE CKOPOCTh OTHOCUTEIBHO 3EMJIH.

11. He 3axoauTe Ha mocaJKy B HAIPaBICHUU CTOSIINX Ha IUIOMIAKE JTFOICH.

12. Hwukorpa He JeTaiTe MpH II0XOM CaMOYyBCTBHH, MOPAJBHBIX U (PU3UIECKUX TPABMAX.

13. Hukorna He JeTaiiTe Hamepekop MOToA€ U MPOYUM OOBEKTHUBHBIM U CyOBEKTUBHBIM (haKTO-
pam B yrojly COOCTBEHHOMY HETEPIIEHHUIO WJIM Ha MOTEXY 3PUTEIISIM.

14. CrapryliTe IpOTHB BETpA.



15. IloBopauuBaiiTe MpOTUB BETpA.
16. Ilpuzemnsiiitech IPOTHB BETpPA.
CYACTJIMBBIX BAM ITOJIETOB!
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Puc. 199. [lensramnan «CnaByrnu-YT» (CCCP), pupma OKB AxTonoBa O. K.
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Puc. 201. Jensrannan «Fledge-2» (CILIA), pupma Manta
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Puc. 202. Aenpramnan «SK-2SS> (Dpannust), pupma B. Danis

Puc. 203. [lenpraman «Atlasy (Opanmust) dpupma La mouette
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Puc. 207. TpeHaxxep JTUTOBCKUX AEIbTANIAHEPUCTOB



