KpaTkuii KOHCIIEKT JIeKIUi
«YnpaBjisieMOCTh CyJ10B U COCTABOB)
26.04.02 KopabaecTpoeHue, 0K€aHOTEXHUKA U CUCTEMOTEXHHKA 00bEKTOB
Mopckoii mHppacTpykrypsl (M3KCP)

1. YnpaBisieMoCTh 1 HHEPIIMOHHBbIE CBOICTBA Cy/IHA
Ynpasnisemocmo — 3TO CIIOCOOHOCTh MO UUHSTHCA JEUCTBHIO pys.

Puickniusocms —  OTKIIOHEHHME OT Kypca HE3aBHCHMMO OT  JICHCTBHS  pYJIs.
Yemoiiuusocms na Kypce — 3TO CIOCOOHOCTH COXPAHSATH 33JJaHHOE €My HaIlpaBJICHHUE

JABHUKCHUS.
Yeanvuueocms — CBOMCTBO YKIIOHATBECA B CBOCM MAIBHIKXCHHH II0A BCTCP IIPHU PYIIC,
ITIOCTAaBJICHHOM IIpsAMO.

Ilosopomausocms — CHOCOOHOCTh OBICTPO W JIETKO IMOAYUHATHCS JEHCTBUIO PYIIS.
Hnepyuonnvle ceoiicmea — 3T0 CIIOCOOHOCTb COXPAHSTH 3aJAHHOE €MY IIEPBOHAYATIBHOE
YCKOpPEHHE.

VYpaBiasieMoCTh Cy/IHa 3aBUCHUT OT pabOThl IpeOHBIX BUHTOB, KpeHa, Tuddepenrta
Y OCAJKU CyJIHa, BETPa W BOJHEHMS, TIIyOMHBI BOABI MOJ KUJIEM, PACCTOSHUS A0 CTEHOK
TUIPOTEXHUYECKHUX COOPYKEHH OpOBOK KaHAJIOB U Y3KOCTEH.
OCHOBHBIM  (PaKTOpOM,  ONPEACHSAIOUIMM  YOPAaBIAEMOCTb  CyJHA,  SBIAETCA
B3aMMOJICHCTBUE KOMILIEKCA: PyJb — BHHTBI — Kopmyc. IIpu BpameHuu BUHTa IO
4acOBOM CTpeJiKe (€CIM CMOTPETh C KOPMBI) JIOMACTH BUHTA UCIBITHIBAIOT BO3ACHCTBUE
BOJIbI, HAIIPABJICHHOE MPOTUB YAaCOBOM CTPEJIKM W HaszbiBaeMmoe cunou peakyuu D (puc.
181,a).
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Puc. 1. PaboTa rpeGHBIX BUHTOB.



BcenenctBue TOro 4Tto THAPOCTATUYECKOE MNABJICHUE Yy HUXKHEW 'MOnacTd BUHTA
Bceraa 0ombine, yeM y BepxHel (cuia D1 menswime cunbl D3), cuitbl peakinu CTpeMsTCs
OTKJIOHUTh KOPMYy CyJIHa BIOpaBo. Bo3aeiicTBUE cUIl peaklu Ha TOPU30HTAIBLHO
pacrnosioxkeHHbIe Jionactd BUHTa (cwia D2 u D4) HampaBieHO B MPOTHUBOMOJIOKHBIE
CTOPOHBI U BbI3bIBAET BUOPAIIMIO KOPMOBOI YaCTH CyJIHA.

Ctpyu BOJBI 32 KOPMOW, UMes HANpaBJICHUE HA3aJ, BPAIllalOTCS B BHUJE CIUPAIH,
HaATaJIKUBAasICh Ha niepo pyisa. Cuna Habpacwvieaemoti cmpyu C (puc. 1, 6) Bcerna 6oblie
y HIDKHEH 4acTu pyiist (TAe O0JbIle THAPOCTATHIECCKOE ABIICHUE) U IOATOMY CTPEMHTCS
OTKJIOHUTh KOPMY CyJHa BIIEBO.

Bo BpeMmsa ABWXKEHHsI CyAHA BIEPE] 3a €ro KOpMOH o0pa3yeTrcs pa3pexeHHOE
MPOCTPAHCTBO, B KOTOPOE YCTPEMJISIETCS BOJAA, HAXOAAIIAscs c3aau CyaHa. Tak Kak
paspexenue 0osbliie y BepxHel Oosee mupokoi yactu Kopmsl (b1>b2), cuna nonymmuoeo
cneda b (cM. puc. 1, a) cTpeMUTCs OTKIOHUTH KOPMY BJIEBO.

CymmMa cunt HaOpaceiBaemoit ctpyu C U MOIMyTHOTO ciiena b, Kak mpaBuiio, OOJbIIe
CUJIBI peakuuu D, mo3ToMy IpH IBH>KEHUU BIIEPE] CyAHA, UMEIOIIEr0 OJIUH BUHT IIPABOTO
miara, Ha yCTaHOBHUBILEMCSI XOJy MPHU MNPsIMOM MOJIOKEHUU PYJIs KOpMa YKJIOHSETCS
BJIEBO, & HOC — BIIPABO.

B mepBbIlii MOMEHT TIOCJIE TOTO, KaK Jalld MEPEAHUNA XOJ, JEUCTBYET TOJIBKO CHJIA
peaKkuuy U KopMa CyiHa CTpeMHUTCs BIpaBo. [1o Mepe mocTa CKOpoCTH OTKIIOHEHUS CyTHA
BJIEBO YMEHBIIIACTCS, U KaK TOJIBKO CYIHO HAOEPET OMpeIeNIEHHYI0 CKOPOCTh, HOC Cy/IHA
HAYHET YKJIOHATHCS BOPaBO. J[MaMeTp HUPKYISAIUU CyJHA C BUHTOM MIPABOTO IIara mpu
MOBOPOTE BIPABO MEHBIIIE, YEM MPHU MTOBOPOTE BIIECBO.

[Ipu xoae Ha3aj cyAHA ¢ BUHTOM MPABOTO IIara CHJIbl peaKIiy, HalpaBIeHHBIE 110
YacOBOM CTpeJKe, CTPeMSITCS YKJIOHUTh KopMy BieBo Cuibl HaOpachlBaeMOM CTpyH
TaKXe YKJIOHSIOT KOPMY BJIEBO. DTO OOBSICHSIETCSA TEM, UTO JIONIACTh BUHTA, HAXOSAIIASCS
crpaBa, HaOpachIBaeT CTPYIO Ha KOPMOBOM TOA30P IO yIiioM, Oym3kuM K 90°, a neBas
JIOTIACTh HANpPABISIET CTPYIO IMOYTH MapajlieIbHO KOPMOBOMY TMOA30pPY TOJA KHUJIb.
JlelicTBrE BcachiBaeMOM CTPYH MPU MPSMOM TOJIOKEHUH PYJIsi HE OKa3bIBaeT BIUSHUS Ha
YKJIOHEHHE KOpMbI. TakuMm oOpa3oM, Ha 3aqHEM XOAY CyJHA C BUHTOM IPaBOro Iiara
KOpMa €ro YKJIOHSIETCS BJIEBO, @ HOC — BITPaBO.

Jns ynepkaHus CyJHa C OJHMM BHUHTOM IIPaBOro Ilara Ha MpsSMOM Kypce B
HOPMAaJIbHBIX YCJIOBUSIX MPU XOJ€ BIEpPe]l HEOOXOAUMO JIepKaTh Pyjib HEMHOTO BJIEBO.
VYaepxaTh CyIHO Ha 33aJIHEM XOJYy Ha MPSIMOM Kypce MOBOPOTOM pPYJis BOPABO OYEHb
TPYIHO.

Ecnu cynHo uMmeet xoj Biepes, a MallluHbl padOTarOT 3aIHUM XOJIOM TP MIPSIMOM
MIOJIOKEHUH PYJIsi, HOC Cy/IHA YKIIOHsIeTCs BIipaBo. [Ipu pyie, monoxeHHOM Ha 00PT, HOC
CyJIHa YKJIOHSIETCSI B CTOPOHY ITOJIOKEHHOTO PyJsl JO MOMEHTa MOTallleHUs] CYTHOM
WHEPIIUU BIEPE.



[Tpu nmepemene 3aHETO X0/1a HA MEPEAHUI B IIEPBbII MOMEHT padOThl BUHTOB CHJIa
peakluu pe3Ko 0TOpackiBaeT KopMy Bpaso. [loaToMy cienyeT cHayana mojaoKuTh pyib
BIIpaBO Ha OOPT /i1 YBEIMYEHHS CHIIbI HaOpacklBaeMOW CTpyd (Cuja BHUHTOBOU
OTpabOTKM), a 3aT€M OTBOJUTH €TI0, CO00Pa3ysACh ¢ KOHKPETHOU 0OCTAHOBKOM.

Ha 1ByXBHHTOBOM CyJIHE BUHTBI BPAILIAIOTCSI B pa3HbIE CTOPOHBI, IOITOMY JCHCTBUE
CWJI peaKkilfK, HabpacklBa€MOU CTPYH U MOMYTHOIO Clie[a B3aUMHO YHHUUTOXKAETCS.

JIByXBUHTOBOE CYJHO OIKCHIBAET MPUMEPHO TaKYIO0 K€ LHUPKYJSALUI0, KaK U
OJTHOBHHTOBOE IpH paboTe AByx MamuH. [Ipu 3actonopenHoii MammHe Toro 60pra, Kyaa
OCYULIECTBJISIETCS MOBOPOT, JHAMETP LUPKYJSILUU 3HAYUTENbHO yMeHblaerca. [lpu
paboTe MallMH «Bpa3apai» (ogHa BOEpe., Apyras Ha3al) CyJAHO MOYKHO pa3BEPHYTh Ha
MecTe, HO BpeMsl pa3BopoTa yBenuuutcs. [Ipu BeIxoae U3 cTposi OAHOW MAIIUHBI CYTHO
MOKHO YJEpKaThb Ha Kypce, eciu mo OopTy paboTaroniel MamuHbl HE ACUCTBYIOT
CUJIbHBIN BETEP U BOJIHCHHUE.

VYpaBisgeMoCTh Cy/IHa 3aBUCUT OT THIIA, (JOPMBIL, pa3MEPOB U YCTAaHOBKHU pyJist. YeM
OO0JIbIIIE IUTOIIA/Ib [T€pa PYJIsl, TEM OBICTPEE MOXKHO BBIIIOJHUTH 3aJaHHBIA MAHEBDP.

[Ipu BbIBOZE pyJid U3 CPEAHErO MOJOXKEHHS Ha Yros a Boja, o0TeKaroumas CyaHo,
OyJeT Npou3BOAUTH JaBiieHuEe P, HampaBieHHOE HOPMaJbHO K IUIOCKOCTH Tepa pyJisd
(puc. 182, a) u npunoxenHoe B lleHTpe naBieHus, KOTOpbIA B OOIIEM cllydae HeE
COBIAJACT C LIEHTPOM TSDKECTH Iutoniaau nepa pyis. Cuily naBieHUs BOAblI HA pyib P
MOYKHO OTIPEJICITUTD 0 MPpUOIKeHHOHN dhopmyite XKoccers
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rae k = 40 11st OTHOBUHTOBBIX CYAOB CO CKOPOCThIO 8—12 y3710B 1 k = 22,5 niis
JIBYXBUHTOBBIX CYJIOB; & — YTOJ MEPEKIAIKH PYJIsL; S — TUIOMIaAb epa pyJisi, KoTopas
MPUOJIMKEHHO MOXKET ObITh BbIuKciieHa 1o ¢popmyne S =kl LT;



Puc. 2. Cxema MaHEeBpUPOBAHUS.

sgec L, T — gomHa  w®W ocagka  CyAHa  COOTBETCTBEHHO;
kl — ko3 duimeHT, KOTOphIA I KPYMHBIX TPy30BbIX cymnoB paBer 0,018—0,027;
Mmabeix — 0,023—0,033; kpynabix naccaxupckux —0,017—0,019; tankepos—0,018—
0,022; 6ykcupos — 0,03—0,06 M? V — CKOpOCTb CyIHA, M/CEK.

[TpunoxxuM B TIEHTPE TSKECTH CYAHA JIBE PABHBIC M TPOTHUBOIOIOXKHBIE CHibl P1 1
P2, mapannenbHbie U paBHbIE cuiie AaBieHus Boabl Ha pyib P. Cunbl P u P2 o6pasyror
napy CuJ, Bpalaronlyto CyaHO, MOMEHT KOTOPOH MOXKHO MPHUOIMKEHHO OMPEAETUTH 1O



dbopmye

I,— P cos 2,

M

i

Pasznoxwus cuity P1, nonmyuum cuny F, yBenMunBaromyro COpOTUBIIEHNE ABUKEHHIO
cyaHa, u cuity Q, Kotopas co3aaer Apeid cyaHa.

[{upKyssius cyHAa NpHU OTKJIIOHEHHOM Ha IIOCTOSIHHBIN YTOJI @ COBEPIIAETCS Tak,
KaK MO0Ka3aHo Ha puc. 182, 6. /luameTp yCTaHOBUBIIECHCS LUPKYJISALUU CyJIHAa MOYHO
IpUOIMKEHHO ONPENENNUTD 0 (popmyIie
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rae k1l — omnupudeckuii k03 UIIMEHT, 3aBUCSAIIMNA OT BOJIOM3MEIICHUS

cynHa V, JuHbI L ¥ I1oma M norpyKeHHON 4acTh JuaMeTpaiibHo miiockoctu FJIIT k2
— IMIUPUYECKUN KOADPUIIUEHT, 3aBUCSIINI OT yIJia MePeKIaaKu PyJis a.

3nauenust kodpdunmentoB k1l u k2 npusemenst B Tabm. 1l; V — obObemHOE
BOJIOU3MENIEHUE CYJIHA, M>; S — IUIONIA b [Iepa pyJisi, M2.
TABJINIIA 1
_Ji__. 0,05 | 0,06 |0,07 | 0,08 | 0,09 | 0,10 | 0,11 | 0,12 | 0,13 | 0,14 | 0,15
LFanm
k, 1,41 1,10 | 0,85 | 0,67 | 0,65 | 0,46 | 0,40 | 0,37 | 0,36 | 0,35 | 0,34

10 15 20 25 30 35 40

k? |0,55 | 0,73 |0,85 |0,95 | 1,00 | 1,05 | 1,00

TakTuueckuii IMaMeTp NUPKYISAIUMU Ha TTOJIHOM X0y C PYJIEM, OTKJIOHCHHBIM Ha yTOJ a
= 30°, onpeaensieTcst o YMIUPUIECKON GopMmyie
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OOBIYHO TAKTUYECKUU AUAMETP HMUPKYJsinuu coctasisieT 90—120% ot nuamerpa
YCTAaHOBUBIIEHCS HUPKYJSAIUNA WU KOJEOJIeTCS OT YeThIpeX 10 CeMH JUIMH CYJHa.
JluaMeTp MUPKYJISIINA YMEHBIIIAETCS C POCTOM CKOPOCTH CY/HA U YTJIa TIEPEKIAIKHU PYJIS.
OH 3aBHCHT TakXe€ OT COOTHONICHHWS JUIMHBI cyAaHa K mupuHe. CKOpPOCTh, AUAMETP
IMUPKYJISIUN ¥ JAPYTHEe MAHCBPCHHBIC 3JIEMEHTBHI CYIHA OMPEICISAIOTCS Ha XOJOBBIX

HCIIBITAHUAX CYyOHA, HA MCpHOﬁ MMIJIC WJIK B IIPOLECCCC DKCINTyaTalliy U 3allMCbIBAIOTCA B



CHelHaNbHbIe TAaONUIBI B >KypHaje MaHEBPEHHBIX 3JIEMEHTOB CYAHA, OTIEIBHO MJIs
pa3HBIX CIIy4aeB 3arpy3Kd U peKUMOB pabOThl MAIIIHH.

PaccrosiHue, Ha KOTOpOE MEPEMECTUTCS CYAHO B HANPABICHWU MEPBOHAYAIBHOTO
JBIKEHUS OT TOUKHM Havalla HUPKYJSIUU A0 moBopoTta cyaHa Ha 90°, 11 coctaBusieT s
paznuuHbIX cysioB 60—120% ot BenmnuuHbl nuamerpa uupkyisiuu D0. PaccTtosiHue ot
JIMHUY NTEPBOHAYAIBHOTO Kypca A0 TOYKH, KOTJja CyAHO noBepHeTcs Ha 90°, h cocTaBisieT
50—60% ot DO. Haunbonbliee OTKIOHEHUE CyJIHA OT JIMHUU MEPBOHAYAIBHOTO Kypca B
CTOPOHY, MTPOTUBOMOJOKHYIO TOBOPOTY 13, nocturaer 10% ot DO.

CKopoCcTh cCyAHa Ha YCTAaHOBUBUICHCS LMPKYJISLUAA MOKHO OIPEIEIUTh 10
CJIeYIONIEH IMIUpHIecKoi hopmyie:

\/

[lenTpobexHas cuna Q mpuiio’keHa B LIEHTpe TSKeCTH cyaHa Zd, a cuia 60KOBOTO
COIPOTHUBIICHUS — IPUMEPHO IOCEPEAUHE OCAAKU CyaHa T, 4TO Ha yCTaHOBHUBUICHCS
UUPKYJISILUA  BBI3BIBAET KPEH CyJHa OOBIYHO B CTOPOHY, HPOTHUBOMOJIOKHYIO
HUAPKYJISAOMU. MaKCUMalbHBIA YroJl KpE€Ha Ha YCTAaHOBUBILEWCS HHUPKyJsanuu Omax
MOXHO  BBIYMCIUTH 10  npubmmkeHHor  dopmyne I. A, Dupcona
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rae h — momnepeunast MetaneHTpUUecKas BbIcOTa CyAHa, M. B HauanbHbII nepuos
NEPEKIIATIKU PYyJIsi CYAHO MOIyYaeT KPeH B CTOPOHY IMMOBOPOTA, TAK KaK IICHTP JaBICHUS
Ha pyJib PACIONOXKEH OOBIYHO HIDKE IEHTpa TSHKECTH CyJHA M ILIEHTpa OOKOBOTO
CONMPOTHUBJIEHUS Apendy.

Ha ympaBnsiemocTs cyaHa Biusger (opma MOABOJHOM 4yacTu cyaHa. Uem Oosibiie
JUIMHA U 0CajiKa CyJlHa, HO MEHbIIIe IMPUHA, TEM YCTOIUNBEE OHO Ha Kypce.

[Ipy HamMuuM KpeH a CyYJHO CTPEMHUTCS YKIOHHMTbCS OT Kypca B CTOpOHY,
IPOTUBOMOJIOXKHYIO KpEHy, TaK Kak Ha HAKpPEHEHHbIM OOpT BO3IEHCTBYIOT CHJIbI
JaBJICHUS BOJBI 3HAYUTETHHO OOJNBIIME, YeM Ha MPOTUBOMOJOXKHBEIM OoptT. [lpm
HaJIM4UU Ougpepenma CyqHa HAHOC OOBOABI KOpPIyCa MCHBITBIBAIOT  OoJiblee
COIPOTHUBIICHUE, YTO CHIDKAET X0 CyHA. TaK Kak IJIonaab HOCOBOM YaCTH MOJABOJHOTO
6opra npu auddepeHTe Ha HOC 0OJIbIIIE, YeM KOPMOBOM, TOBOPOT CY/IHA OCYIIECTBIISIETCS
Kak Obl BOKPYT TOYKH, PACHOJI0KEHHOW MEXIAYy MUIEIEM U HOCOM CyAHA. DTO MPUBOIUT
K «3a0pachIBaHNIO» KOPMBI BJIEBO MIPU MTOBOPOTE BIPaBo U HaoOopoT. [Ipu nuddepente
Ha HOC pauyc UUPKYJISALUN CyTHA YMEHBLIACTCS.

[Ipu HebGonbiioMm nuddepente Ha KOpMy yiyuiaercs Xo cyaHa. [loBopoT cyiHa B
ATOM CJy4yae MPOMCXOIUT Kak Obl BOKPYT TOUKH, PACHOJIOKEHHOW MEXIY MHIEIEM U
KOpMoOii cyaHa. 3a0pacbiBaHKEe KOPMbI Ha MOBOPOTE MEHbIIE, YeM Ipu auddepeHTe Ha



Hoc. ChnumkoMm Oonbmoil auddepeHT Ha KOpMy YXyamaer xoa cyaHa. [lpwu
OJTHOBPEMEHHOM JCHCTBUM KpeHa u auddepeHta cyaHa BIMSHHE KpeHa Ha
yIPaBIsiEeMOCTh CyJIHA yBENUYHBAeTCs MpH auddepeHTe Ha HOC U YMEHBIIAeTCs MpH
mupdepenre Ha Kopmy. B mocinegHem cnmydae paadyc  UMPKYJSIIUU - CyAHA
YBEIMYHUBACTCSI.

Kauka cynna yxyaiiaer ynpasisieMocTb. BcTpeuHoe BoJHEHHE COMBAET HOC Cy/IHA
MOJ1 BETEp, NOIMYTHOE BOJIHEHUE YCUIIMBAET PHICKIMBOCTD CY/IHA.

Brusnue 6empa Ha ynpapisieMOCTb CyJHa 3aBHCHUT OT COUYETaHUsI TaKUX (PaKTOPOB,
KaK JITMHA CyJHAa, BRICOTA HAJBOJAHOTO OOpTa, ocajaka, kpeH, nuddepent cyana, popma
HITEBHEW, KOJWYECTBO, (opMa M pACIHOJOKEHUE HAJCTPOEK, CHUJla BETpa, HAIUYHE
naixyOHOro, rpy3a, Kypc Cy/iHa OTHOCUTEIIBHO BETpA.

CynHO ¢ 3aCTONOPEHHBIMM MAaIlMHAMU CTaHOBUTCS B OakmITar 1Mo OTHOUICHUIO K
BETPY J100 JaroM. bosbiioe 4ncio pa3BUTHIX HAICTPOEK B HOCOBOM YacTH CIIOCOOCTBYET
YBQJIMBAHUIO CyJHA HOCOM IO/ BETEp Ha MEPEIHEM XOJIy M BBIXOIY CyAHA KOPMOW Ha
BEeTEp Ha 3aJHEM XoAy. B mocienHeM ciydyae CyJIHO TPYAHO yAEpXaTh Ha 3aJaHHOM
kypce. Cyna, UMEOIINE pa3BUThIE HAJCTPOUKU B KOPMOBOM YacCTH, HA MEPEIHEM XOAY
00J1a1at0T MOBBIMIEHHONW PBHICKIMBOCTBIO, @ Ha 3aJlaéM — IUIOXO BBIXOJAT Ha BETEP.
OoOtexaeMble  (OpMBI  HAJABOJAHOM YacTU CyJHA CHOCOOCTBYIOT  YJYYILIEHUIO
yIpaBIsieMOCTH cynHa. Yem Onmke HampaBlieHWE BCTPEYHOTO BETpa K JAUAMETPaJIbHOM
MJIOCKOCTH CYJTHA, TEM OOJIBIIIE YBATBYUBOCTh Cy/IHA. B 3TOM citydae Masjeimii moBopoT
CyJHa OT BeTpa MPUBOJUT K PE3KOMY YBEIMUYECHHUIO APYCHOCTU HAaBETPEHHOI0 O0OpTa, U
cuia OOKOBOIO JaBJIeHUs BeTpa ObICTpO Bo3pacTaeT. [Ipu KypcoBbIX yriax BeTpa OoJiee
90° OOJBIIMHCTBO CYIOB Jpeddyer Ha BeTep. DTO OOBICHAETCS TEM, UYTO BpeMs
pBICKaHUS CyJIHA HA BETep OOBIUHO OOJIBIIIE BPEMEHHU PHICKAHUS TIOJT BETEP.

Ha ymnpaBnsgemMocTh CylHa OKa3bIBaeT BIMSHUE poA JBHUrareis cyaHa. HambOomnee
yIOOHBIM JIBUTATENIEM C 3TOW TOYKHU 3PEHUS SBIACTCS MMapoBas MalluHa, KOTOpas JaceT
BO3MOXKHOCTh B IIMPOKHUX Ipe/iesaXx BapbUpOBaTh YUCIOM O0OpPOTOB BUHTA. J[BUTaTeNb
BHYTPEHHEI0 CrOpaHMsl IpU 3alyCKe JaeT cpa3y 0o0JbllIoe YUCI0 000pOTOB U cooOIIaeT
pe3Koe MOCTyNaTeabHOe ABUKEHHUE CYJIHY, YTO B 3HAYUTENILHOM CTENEHU 3aTpyAHSET
MaHEeBpHpoBaHUe. Bpemsi peBepca Ha TypOWHHBIX W AM3CIBHBIX YCTAHOBKAX ropasio
OoJbIIIe, YEM Y MAPOBOI MAIIMHBI, @ MPOLECC PEBEPCUPOBAHUS CIOKHEE.

Hamnuue mamyOHOTO Tpy3a, yIOKEHHOTO BBICOKHMH INTA0CNSIMU, yBEINYUBACT
NapyCHOCTb CyJ[Ha U CHIJKAET €ro yNnpaBisieMocTh. [[OBOPOTIMBOCT CyAHA CHUXKAETCS
Opu  OTHOCUTENIbHOM  Meperpy3ke  KOHILEBbIX  TPIOMOB, IMO3TOMY  CJEIyeT
KOHIICHTPUPOBATh HArpy3Ky B CEPEAMHHBIX TPIOMaXx.

WueprimoHHbie CBOWCTBA Cy/IHA SIBJISFOTCS BaXHBIM (PAKTOPOM B IKCILTyaTaIluu
CylHa. ABapuu CyJIOB YAacTO SBJISIOTCA CJEACTBHEM IUIOXOrO 3HAHUS M ydeTa
CYIOBOJIUTENISIMA HMHEPIMOHHBIX KadecTB CyaoB. MHepmwsi cyaHa 3aBUCHUT OT
COOOIICHHOW €My KMHETHYECKON AHEpruu, KoTopas MpoNopIHMOHAIbHA MAacCe CyJlHA U



KBaJIpaTy cKopocTH ero. Cuiia IBMXKEHUS CyJHA BIEpE] MOYTH B 2 pa3a OOJIbIIE CHUJIBI
TOPMOXKEHUS Cy/JAHA CONPOTHBICHUEM BOJIBI MPH CBOOOJHOM TalICHUH HHEPIUH.
[IoaToMy myTh W BpeMs pa3roHa CyJHA 3HAYUTEIBHO MEHbBIIE IYyTH W BPEMEHU
TOPMOYKEHUS Cy/IHA.

Ilymem mopmodiceHus Ha3bIBAIOT MyTh, KOTOPBINA MPOMIET CYAHO MPH MOJIHOM XOJI€
BIIEpE]] MOCIIe MOMEHTA /a4yl CUTHAJIA «CTOI MAIIUHBD.

JlrHa TOPMO3HOTO MYTH CY/IHA C XOPOIITUMHU 00BoAamMu 6e3 paboThl BUHTaAMH Ha3a/l
npuMepHo paBHa 25—30 namunHam cyaHa (1500— 3000 m). Bpemst 10 nmoaHo# oCcTaHOBKH
cynHa konebsercs B mpenenax 10—20 mun. J{imHa TOPMO3HOTO MyTH MPHU paboTe MaIIUH
MOJIHBIM XOJOM Ha3zaj cokpamiaercs A0 4—7 qmuH cyaHa (300—800 m), a BpeMs 10
ITOJTHOW OCTaHOBKM — 10 2—4 MuH. J[JIMHA TOPMO3HOTO IYTH CyJHA YMEHBIIAETCS C
POCTOM MOIIHOCTH MallIuH MpHU paboTe Ha 33 AHUH X0 U YMEHBIIEHHUEM BOOU3MEILICHUS
cynHa. [IpakTuuecku yeM ObICTPOXOJHEE CYTHO, TEM CPABHUTEIBHO MEHBLIE JJINHA €r0
TOPMO3HOTO IMYTH MIpHU pabOTe BUHTOB MOJHBIM X0/1I0M Ha3aJl. MICKIt0UeHHe COCTaBISIIOT
cyJia ¢ TYpOMHHBIMU YCTaHOBKAMM, MOILTHOCTh KOTOPBIX MPU padOoTe HA 3aJHUH X0 paBHA
30—50% MoOMIHOCTH Ha TIEPETHUNA XO/I.

Y CTaHOBIICHBI CIEAYIONIAE COOTHOIIEHUSI MEXKAY CUJION 3aaHero xoaa N3, cuion

nepensero xoaa NII v 1mmHOM TOPMO3HOTO IIyTH CYJIHA S, BBIPAKEHHOU B JJIMHAX CY/JIHA
L:

N
K - .\.’ 0,25; 050; 0,75; 1,00; 1,25;

S
n = oy I 35 554535,

CnocoOHOCTh Cy/THA TaCUTh CBOIO MHEPIIMIO BO MHOTOM 3aBUCHT OT 3arpy3KH Cy/Ha,
nuddepenTa, TUNA M MOIIHOCTU CHUJIOBOM YCTAaHOBKH, THAPOMETEOPOJIOTHYECKUX
(hakTOpOB.



2. SIkopHasi CTOSTHKA CyHA

Br160op MecTa sIKOpHO# CTOSTHKM 3aBUCHUT OT ee 1enu. [Ipu oTcToe cyaHa oT mropma
BO BHUMaHHE MPUHUMAIOT TOJBKO BOMPOCHl obecriedeHust Oe3omacHocTu cynHa. [lpu
MOCTAaHOBKE CyJHAa Ha SKOpPb JJIs TPOBEJEHHS MOTPY30UYHO-PA3rpy304HBIX paboT u
BBICAJIKH TIaCCAKUPOB CYJIHO CTaBAT BO3MOXKHO Oimke K mopty (Oepery), 4ToObI
00eCleunuTh CKOpPEHIyl0 BBITPY3KY. Bo Bcex ciyyasix MNPUHUMAIOT BCE MEpHI
MPEIOCTOPOKHOCTH JUIsi  O€30MacHOCTH cyaHa. Ecimum  cyna  oka3blBalOTCS  Ha
HE3aIUIIEHHOM Peiie, OHU JOHKHBI MEHSTh MECTO CTOSIHKH B 3aBUCUMOCTH OT TTOTO/TBI
U IpyTuXx (pakTopoB.

JIst IKOPHOM CTOSTHKM MMEIOT 3HA4YCHHE TIyOWHBI, penbed IHA, TPYHT, BEIHYUHA
cBoOomHON akBatopum peiga. [log BiaMsHMEM H3MEHEHHUS HANpaBIICHUS BETpa WIH
TEUYEHUs CTOSIILIEE Ta IKOPE CYAHO MOKET MepEMEIIAaThCs M0 OKPYKHOCTU OTHOCUTEIBLHO
sakops. Pamuyc 5TOM OKpYXKHOCTM paBE€H CyMME IJMHBI CyJAHa M TOPU3OHTAIBHOU
npoekuu  skopb-ienu. [losTomMy paccTossHue 10 OnuKaWIel OmacHOCTU JIOJBKHO
HECKOJIBKO MPEBBIIIATh STOT PAIUYC.

[Ipm mocTaHOBKE CyJHA Ha SIKOPh YYUTHIBAIOT TIIYOMHY M M3MCHCHHE TIyOWH B
NepUoA CTOSHKH. JIydImIuMu 17l CTOSHKM CYAOB, MMEIOMIMX OCaAKy okojio 10 M,
aBysitoTest rayounsl 15—30 M. I cyaoB ¢ ocaikod OKoJio 6 M ONTUMalbHBIMU
apisgtoTcss 8—20 M. MUHUMANBbHYIO TIIYOMHY SIKOPHOM CTOSHKH ONPENETSIOT IO
AMIIUPHUYECKON PopMmyiie

H=T4+ =& 4+ 0,6,

rae T — ocanka cyaHa, M;

h — HanGosbIas BBICOTA BOJHBI BO BPEMsI CTOSIHKH, M;

0,6 — MHUHHMAaJbHBIN 3a11aC BOABI IO KHJIEM, M.

IIpu cTostHKE B paliOHE NEUCTBUS NMPWIMBHO-OTJIMBHBIX TEYEHUM TAKOW pacyeT
JieaeTcsl Ha MOMEHT HauOOJIbIIEro OTJIUBA B MIEPUOJ] CTOSTHKH.

J{nst cynoB B OasnacTe v HEMOJTHOCTBIO 3arpyKEHHBIX TPeOyeTCs SKOpHasi CTOSTHKA
OoJiee 3alUIIEHHAs], YeM JJIsI CYJIOB B MOJHOM I'py3y. ITO 0OBSICHIETCS TEM, UTO CyJa B
OajtacTe MMEIOT OOJIBIIYIO MAPYCHOCTh M 00Jiee MOJBEPKEeHBI JAehcTBUIO BeTpa. OHU
CHJIBHO PBICKAIOT Ha SIKOPE, U3-32 YeTO MOXKET ObITh pa3opBaHa SKOPh-IIEIb WU BhI3BaH
napeiid cymHa. brarompusTHRIMH YCIOBHUSIMHU ISl SKOPHOW CTOSIHKH CYJIOB CUUTAIOT
XOpOIIHMA TPYHT, BeTep He Oojee 5 0ayuioB, yMepeHHOE BOJHEHUE M Ciiaboe TeueHHe.
['pyHT Ha MeCTe SIKOPHOM CTOSIHKU JOJIKEH OBITH IO BO3MOYKHOCTH POBHBIM.

C Touku 3peHUs SKOPHOW CTOSHKU TPYHTHI MOXHO Pa3ieIUTh Ha TPU TPYIIIIHL.
XOpOoIMUMHU TPyHTAMU CUUTAIOTCS TJIMHUCTBIC M WIUCTHIC C MIECKOM, TPYHTHI C TalIbKOM,
PaKyIIEUHUKOM; CPEIHUMHU — YHUCTas TJWHA U W, IEeCOK, rajibkKa; IMIOXUe IPYHThl —
KaMEHUCTBHIE.



JliiHa BBITPABIMBAEMON SIKOPB-IIETIM 3aBUCUT OT TJIYOMHBI MECTa, MOTOIbI U
MaTepuaia, U3 KOTOPOTO H3rOTOBJIEHA SIKOpb-lienb. Ha puc. 183 mpuBeaen rpadux
3aBHCHUMOCTH JJIUHBI SKOPB-IIEMH OT TIIyOMHBI MecTa CTOSHKH. B ocHOBy rpaduka
noJioxkeHa gpopmyina

L=RV H,

rae L — nnmHa skopb-Len, M;

H — riiybuna mecTa CTOSIHKH, M.

Koaddumment k ass skopb-1ienu U3 CBAPOYHOTO XKeJle3a paBeH 25, s SKOpb-1enu
U3 KOBKOHM cramu — 27,5, nis SKOpPb-UENU W3 CTAMA MOBBIIMIEHHOTO COMPOTUBJICHUS
pa3psiBy — 38,06.

Bo BpeMs SKOpHOM CTOSIHKM CYJHO I0JI BO3IEICTBUEM BETPA, TEUEHUS U BOJHEHUS
peickaer. Hawubosee omacHbIMU SBISIIOTCA TOJOKEHUS CYJIHA, KOrja SKOpb-1LIEMb
UCIIBITHIBAET HanOoJiblee HaTsHKeHNE. OCOOEHHO OMACHBIM SIBISETCS MOJIOKEHHUE, KOoraa
SAKOpb-LIETIb JIO)KUTCS Ha (POPIITEBEHb W HCIBITHIBAET J00aBOUYHBbIE H3rHOAIOLINE
MOMEHTBI.

Hatspkenue sKopb-LeNH IPU PHICKAHUM CYMMUPYETCsSl U3 CUJI BO3JIEUCTBUU BETPA,
TE€UYEHUs U LIEHTPOOESKHOM CHIIbI MHEpLUHU. MakcuManbHOe J00aBOUYHOE HANPSKEHUE Ha
SKOPb-LEMb OT AEUCTBUS CHJIbI UHEPLUU MIPU PHICKAHWN MOKHO ONPENEIUTh MO0 hopMyIie

N.lo() R - e [1 %0 = J o

r ~ e v
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Puc. 3. HarsbkeHue sKopb-Lieb
rae D — BogousMenieHue cyiua, T;
g — 9,81 — yckopeHue CHIIbI TSKECTH, M/CEK?;
|1 — ropu3oHTaIBHOE PACCTOSHHE OT SIKOPS JIO IIEHTPA TSHKECTH CY/IHA, M;



@0 — aMIIMTYyJa pBICKaHUs, Ipaj;
T0 — nmepuon peICKaHus, CEK.
[Tocne IIOJCTAaHOBKHU M3BECTHBIX 3HAYECHUH IOJIyYUM

Rios = 4D, \ :;0)“

Ecnu Boipa3zuth cp0 B rpamycax, TO —B MuHyTax, To BMecTO KoadduiirieHTa 4 Hy»KHO
B34Tb 3,4 ¢ 107,

AMIUIUTY1a pBICKAHNS YMEHBILIAETCS, €CIU YIOJI MEX/y HalpABICHUEM TEUECHUS U
BeTpa 01m30k K 90°. JIns yMeHbIIEHHUsS PBICKaHUS B CBEXKYIO MOroay HEOOXOAUMO IO
BO3MOYKHOCTH JJOOABOYHO BBITPABUTH SIKOPb-LENb TEM OOJIbIIE, YEM CUJIbHEE BETEP U
MeHble TiryouHa. [lpu BeTpe B 7 6amiioB U CpeIHUX IIyOMHAX BBITPABIUBAIOT SIKOPh-
LEMb B OJITOpA pa3a O0JbIIE, YEM B TUXYIO IIOTO/Y, @ Ha MaJIbIX INIyOMHAaX — B JIBa pa3a
Oosble.

Jlis yMEHbILIEHUS! PhICKaHMsI SIKOPb-1I€TIH, KOTAa LEeNb JIOKUTCS Ha (OPIITEBEHbD,
PYJIb CIELYET MOJI0KUTH B CTOPOHY, IIPOTUBOIIOIO0KHYIO OTIaHHOMY SIKOPIO. B MOMEHTHI
OIIACHBIX HAIIPSKEHUN PEKOMEHIYETCS ITOTPABUTh AKOPb-1€Ib WU MOTaCUTh UHEPLIUIO
paboToM, MallINH, OJHAKO TaK, YTOOBI CYAHO HE MOIYYUIIO JBUKEHUS BIEpE] OT MAIlIKH,
100 3TO MPUBEJIET B JaNbHEHIIEM K 00JIee pe3KUM PhIBKaM.

Bo Bpems CTOSIHKM CyJlHa Ha OTKPBITOM pEiJie OHO AOJIKHO OBITH TOTOBO B JIIOOOH
MOMEHT CHSATBCA C SIKOPSl U YUTH B MODE.

[Ipu moctaHoBKe Cy/iHA Ha SIKOPh YYUTHIBAIOT 00OCTAaHOBKY Ha peiie. He cnenyer
IOAXOJUTBH K MECTY CTOSIHKU C HABETPEHHOM CTOPOHBI UJIM CO CTOPOHBI TEYEHUS 110
OTHOLLIEHUIO K CTOSIIEMY Ha SIKOpe CyIHY WK onacHOCTU. [Toaxon Kk mecTy sSsKOpHOH
CTOSIHKM OCYILIECTBIISIFOT MAJIBIM XOJIOM; YaCTO OINPEAEIISIOT TIyOnHY; B 0C000 CIOXKHBIX
ClIydasiX MPeABapUTENbHO MOCHIIAIOT HUTIONKY JJIS IPOMEpPA MIyOuH.

Puc. 4. O6ctanoBKa Ha perne



[Ipu cnaboM BeTpe, HE3HAUUTEIHHOM TEUYEHWU W BOJHEHHU K MECTY SIKOPHOMN
CTOSIHKH TIOJXOJST C JI000ro HampaBieHus. B o0meM ciyyae HY)XKHO MOJXOIUTH TMOJ
yraom He 6onee 15—20° k HampaBJICHUIO BETpa WA TCUCHUS.

Ilepen otmaueit sAkops pyjeM MPHUBOJIAT CYAHO IMPSIMO NPOTHB BeTpa (TeueHUs,
BOJIHEHUS1) U, IOI'ACUB MHEPLIMIO, 1al0T MalllMHaM X0/ Ha3aJ. Kak TOJIbKO Cy/IHO MOITy4HT
XOJl Ha3aJl, OTAAIOT SKOPb. B aBapuiiHBIX CilydasX U HAa 3HAYUTEIBHON CKOPOCTH SIKOPb
OTJAIOT NPU MAJION CKOpocTH Bepen. [Ipn 0oAHOBpEMEHHOM JIEHCTBUH BETPA U TCUCHHUS
YUHUTBIBAIOT, YTO BETEP CHJIbHEE JEHUCTBYET Ha HE3arpyEeHHbIE CyJa C OOJbIINM
HAJBOJHBIM OOPTOM, a TEUEHUE — Ha Cyia ¢ OOMbIIEH 0CaIKOi.

Ecnu B mepuoj SIKOPHOM CTOSHKM Ha peWJe B 3aKpPBITOM OyXTE€ MOSIBISETCS
BOJIHEHHE, HE OMNACHOE I Cy[HA, HO IPUYMHAIOLIECE BPEA IUIABCPEACTBAM, CYIHO
YCTaHaBJIMBAIOT JaroM K BOJHEHUIO WK BeTpy. J{J1s 3TOro uepe3 KOpMOBBIE KUIIBI OOpTa
CO CTOPOHBI, IPOTUBOIOI0KHON OOPTY BBITPY3KH, HA IKOPb-1I€TIb OJIAI0T U KPEIST TPOC
(wwmpuHr). SIkopb-1ienb TPABAT, U CYTHO CTAHOBUTCS JIaroM K BeTpy (puc. 4, a).

[Ipyn mocTaHOBKE HAa MIIPUHT CYAHO MOXXHO PACHOJIOKHUTH MO JIFOOBIM YIJIOM K
BETPY WJIHM BOJIHEHHIO, HO Ch€MKa C AKOPS YCI0KHSIETCS U BOZHUKAET OMACHOCTh HAMOTKH
HINpUHTa Ha BUHT. [Ipy mocTaHOBKE Ha IINPUHT BHOJKOpIyca (puc. 4, 0), Korjaa MmImpuHr
3aBOJIAT U3 OOPTOBOIrO KIK03a, PACHOJIOKEHHOTO Mepe] HAACTPOMKOM, Cy/THO MOJIy4aeT
00J1bI1IyI0 MaHEBPEHHOCTh. CI0c00 MOCTaHOBKHU CyJIHA Ha ILIIPUHT C 3aBO30M BEpIia WIH
cTom-aHkepa (puc. 4,B) MEHee HaJIe)KEH, TaK Kak BepH MoKeT nmonoia3tu. Ho 3ToT cnoco6
yI0OEeH TeM, YTO MEpPJAMHb MOYKHO JIETKO OTJHaTh U Cpa3y MOJIYYUTb BO3MOKHOCTb
MaHEBpPHUPOBAHUS Ha SIKOPE.

[TocTanoBka Ha O0UKY TpeOyeT NPOBEIEHNUS PsiJia MOATOTOBUTEIbHBIX MEPONPUATUN
U CIlycKa UUIIONKM JJid KpeIJieHus IBapToBa Ha Oouke. B kauecTtBe miBapToBa
MPUMEHSIOT AKOpb-LIeNb. He pekoMeHayeTcs: 3aBOJIUTh Ha O0YKY HECKOJIBKO IIBAPTOBOB,
TaK KaK BCIO HArpy3Ky MOYTH MOJHOCTHIO IPUHUMAET Ha ce€0s1 0OBIYHO TOJIBKO OIUH TPOC,
a MaHEBP 3HAYUTENIBHO YCIOKHSIETCS.

Bo BpeMst IKOpHOW CTOSIHKM BaXTEHHasl CIy>K0a JOJKHA MOCTOSIHHO CIEAUTH 3a
MaJICUIIUMU HU3MEHEHUSIMH OOCTAaHOBKH, YTOOBI BOBpEMs NpPEAyNpEAUTh aBapHvio U
BBITH U3 OMACHOTO MOJIOKEHUS. B MalllMHHOM OTZIEJIEHUU U Ha MOCTHKE HECYT XOJIOBbIE
BaXThl HE3aBUCHUMO OT JUTUTEIIbHOCTH CTOSIHKMA U 00CTaHOBKH Ha pene.

[Ipy mnocTaHOBKE HAa SKOPh CyAHAa C OYKCUPYEMBIMH CyAaMH YYHUTHIBAIOT
3HAYMTEIBHOE yJIMHEHNE panyca HIUPKYJSIUKU KapaBaHa. [Ipu BXoae kapaBaHa Ha peij
OyKCHpHBIE TPOCHI YKOPAYUBAIOT 10 MUHUMYyMa. PpickaHune OyKCUpyEeMbIX CYI0OB FaCUTCA
o] BO3eMCTBHEM Macchl OyKcHpoBIIMKa. Bykcupyemoe cyaHO cTaBsAT Ha COOCTBEHHBIM
SIKOPb, TaK KaK OHO CO3JA€T JOTOJIHUTEIbHYIO HArpy3Ky Ha sIKOpb- LIEeMb OYKCUPOBIIHKA
U, KpOME TOT0, MOXKET MPOU30MTH HABaJ Cy/0B JIpYT Ha Apyra.



3. ManeBpupoBaHue CyAHA B Y3KOCTAX

[Ipy mnaBaHUM B Y3KOCTSAX YIIPABJICHHWE CYIHOM 3HAYUTEIBHO YCIOKHACTCS
CTECHCHHOCTBIO aKBaTOPHH, MEIKOBOJIbEM U HEOOXOUMOCTHIO YaCTOTO PACXOXKICHUS U
o0OroHa cy/ioB.

Ha menxosoove CymHO TIJIOXO CIyIIAGTCA pYJs, OCOOCHHO TMPH Pa3BOpPOTax
mammHaMd. CKOPOCTh yMeEHbIaeTcs. V3MeHeHuWe TIIyOMH TpPUBOAWT K CHIIBHOM
peICKIUBOCTH. [lpu pe3koM W3MEHEHWHW TIIyOMH CYIHO PBICKAeT HOCOM B CTOPOHY
OoJpLIeH rITyOUHBI.

[Ipn mpPOXOKIEHWH Y3KOCTSIMH CKOPOCTh cyaHa 3amemrsiercs g0 25—30%,
MOBOPOTIMBOCTDh CHIDKACTCS, PBHICKIMBOCTh YBEIMYMBACTCA. PBICKIIMBOCTH CyJ/HA
IPHUBOIUT K MTOTEPSM IKCILTyaTallMOHHOTO BPpeMeHH (Y UTMHEHUIO BPEMEHH TIEpeXx0/1a) 10
5—6% u 3aTpare JOMOJHUTEIBHOTO TOIJIMBA HA MTEPEXO/I.

I'myOuna dapBarepa, MpH KOTOPOH HE CKa3bIBACTCS BIIMSIHHEC MEJIKOBOJIbS Ha
COIPOTHBIICHUE Cy/Ha, OTIpeICIIACTCS 1o IPHUOIIFKEHHOM dopmyie

rne T — ocagzka cymHa, M; V  —  CKOpOCTb  CyJHA,  M/CEK.

3 A

Puc. 5. Cxema npoxoxaeHus1 y3KOCTeH

[Ipu ynpaBieHUM CYJHOM B Y3KOCTAX .HEOOXOJHWMO YUYUTHIBaTh SIBICHUE
IpHUCachIBaHUs, BOSHUKAIOLIEE OT B3aWMOJACUCTBUS TMAPOIMHAMUYECKUX TOJIEH CY/OB,
JIBUKYLIUXCS OJIM3KO APYT K APYTY, a TAKXKE B PE3yNbTaTe BIUSIHUS TEUCHUN, Y3KOCTEN U
MEJIKOBO/bS. SIBJI€HUE MpUCAChIBAaHUS OCOOCHHO MPOSABIISIETCS ITPU OOTOHE OJJHOTO CyAHA
JIPYTUM, MpPU TOAXO0JI€ CyIHA K MECTY CTOSHKH JPYroro CyJiHa, IpHU MPOXOJE YCTOEB
MOCTOB Ha pekax ¢ OosbliuM TedeHueM. llpucacbiBaHue, SABISIONIEECS CIEICTBHEM
HEPaBHOMEPHOI'O JIaBJICHUS BOJBI BOKPYr CyAHA U BbI3BIBAEMOr0 WM BOJIHEHMS,
BO3pACTaET C pOCTOM CKOPOCTH M YMEHBILIEHUEM PACCTOSIHUS MEXAY CyIaMH.

B3aumnoe npucaceiBaHie JBYX OJUHAKOBBIX CYJIOB IIPH OOTOHE UMEET CIEAYIOLIUI
xapaktep (puc. 186). Cyano A memienHo ooronsier cynno b. Koraa cyqHo A mepekpoet
1/5 nmuuel cynna b (monosxxenue 1), HOoc cyaHa A OyneT yKJIOHSTHCS BIPABO, a KOpMa



cyaHa b — BieBo. Mexny cyaamMu BO3HUKHET CWJIA NMPUTSDKEHUS, @ BPAlaTEIbHOE
ycuine OyeT OTKIOHSTh UX BIPABO.

B nonoxenun 11, korga nepexpeiTie Kopiyca nocTuruet 2/5 L, cyna mpoaomkaoT
OTKJIOHATBCSI BNPABO, HO CHJIA TPUTSDKEHHS yMEHbInaeTcss 10 MuHuMyma. Koraa
nepekpuiTie JocTturHeT 3HadyeHus 3/5 L (monoxkenue III) , cyna Ha4HYT YKJIOHSITBCS
BJIEBO, OJITHOBPEMEHHO UCTIBITHIBAS CUJILHOE MPUTSKEHUE, KOTOPOE OYAEeT YBEIUUNBATHCS
JI0 MOMEHTA BbIXOJIa cyJHa A Ha TpaBep3 cyaHa b (monoxenue V), rae BpamarenbHoe
yCWIIHE nepectaHet AeiictBoBath. Korga cynHo A Belifner Boepen (mosioxxenue V), cuia
NPUTSDKEHUS OyZET paBHA HYJIO, a CyJa HAYHYT YKJIOHATHCS BIPABO.

W3 paccMOTpeHHOro BHJHO, YTO NMPH OOTOHE CyJIHA OJMHAKOBOIO pa3Mepa C
OOroHstrouM 00a Cy/lHAa OTKJIOHSIIOTCS B OJHY U Ty K€ CTOPOHY M CTOJKHOBEHHE
MaJIOBEPOATHO, HO BO3MOKHO OIIAaCHOE COJIMKEHUE CYJIOB IPYT C IPYTOM.

Haubonee omacHoil sBiseTcss cuTyauus, Korga OOrOHAEMOE CYIHO HMEeT
3HAYUTENIbHO OOJIBIIINE pa3MEphl, YEM OOTOHSIOLIEE, a TOCIEIHEE TBUKETCS B BOJIHOBOU
o0nacTu, oOpa30BaHHON HaroHseMmbIM. JlJig ycTpaHEHUS BO3ZMOYKHOCTH CTOJIKHOBEHHS
OOTroHsIOIIEE CY/THO JOJKHO UATH BHE BOJHOBOM 00s1acTi. OOTOoHSIOIIEE CYTHO JOJKHO
BBIJICPKMBATH O€30MACHYIO JUCTAHIUIO MEXIY JUaMETPAIbHBIMU MJIOCKOCTSIMU CYJIOB,
KOTOpas 0JKHA ObITh paBHA HEe MeHee 0,9 JIMHBI OOrOHSIEMOTo CyHa.

ManeBpbl 10 pa3BOpPOTYy CyJIHAa B Y3KOCTAX TpeOyrT 0co00ro BHHMAHUS U
OCTOPOKHOCTH. [Ipn OTCYTCTBHHM BETpa M TEUEHHUS Pa3BOPOT OCYILECTBISIOT C TOMOILBIO
saKops. J{71st 9TOr0o BRIOMPAIOT MECTO C IOCTATOUYHBIMU IITyOMHAMU U IITMPUHOH (papBaTepa.
Ha mManom xoay noaxoast k OpoBke (apBaTepa win Oepery Toro 6oprta, yepe3 KOTOpbIid
OCYUIECTBJISIIOT Pa3BOPOT, U OTIAIOT SIKOPb, COOTBETCTBYIOLINI OOpTY pa3zBopora. [locne
ATOrO KIAAyT pyJib Ha OOpPT W, paboTas MallMHAMH BIiepes, pa3BopaunBaroTcs. Koraa
CyZIHO pa3BepHeTcs Ha yroi 6onee 120—130°, pynb nepekiaapBalOT Ha Ipyroi 0OpT 1
paboTaroT 3aJHUM XOJOM JI0 TMOJHOrOo pasBopota. llpum 3ToM ciemyeT ocTeperarbcs
HaBaJia CyJlHa Ha OpoBKy (hapBarepa miu Oeper.

Pa3Bopot obseryaercs, eciu CyiHO CIeAyeT M0 TeUEHUIO WK C TIOMyTHBIM BETPOM,
TaK KaK 3TU CHJIbl IOMOTAOT Pa3BEPHYTh €r0 B HY>)KHOM HaIIpaBJICHUU.

["opa3no crnoxHee pa3BepHYTh CYJIHO, CIEIYIOLIee MPOTUB TEUYECHHs WM BeTpa. B
ATOM clTy4dae Leaecoo0pa3Ho UCIOIb30BaTh KOPMOBOH SIKOPb.



