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IIpenucnosue.

3a mocieaHne TObl CIIOPTUBHAS CIEJICOJIOTHS JOCTUTIIA OOJBIINX yCIIEXOB.
B Ilupenesx, Anpnax M psiieé TOPHBIX CHCTEM U KapCTOBBIX pailOHOB 3a
npenenaMu  €BpPOMEHCKOTO KOHTHHEHTa OBUIM OTKPBITBI W TPOWIEHBI paHee
HEN3BECTHbIE NOJ3EMHbIE TIIyOMHBI. bonrapckue crneneosoru MOKOPUIM MHOTO
cloXHbIX mnponactedl B Wramuu, ABctpum u I'penuun. B mnocnennee Bpems u
MHOTHE 0OJITapCKUE MeIePhl PACKPBUIH MEPEeT HUMU CBOU TalHBI.

BromHe mormdHO 3amaThcs BOMPOCOM: 4eMmy oO0si3aHbl 3TH ycrnexu? He
omubemMcs, €CII CKa)XeM: IUPOKOMY BHEAPECHUIO HAYKH U TEXHUKHU BO Bce C(hephl
#u3HU. Crieneosiorusi TOXE HE OcTajach B CTOPOHE OT 3TOr0 BCEOOIIETO
npouecca. MIMEHHO IMO3TOMY €€ BO3POCHIME BO3MOKHOCTH TECHO CBSI3aHBI C
YCOBEpPUIEHCTBOBAHUEM CHAPSKEHUS M TEXHUKHM NPOHUKHOBEHHUS B INEIIEpbl U
MPONACTH.

PeBONMIOIMOHHBIM CKAYKOM B 3TOM OTHOUICHHMH OBUIO OTKPBITHE HOBOU
TEXHUKHA NPOHUKHOBEHHS B MOA3EMHBIE O€3HBI — TeXHUKH 0aHON BepeBku (CPT
ot anrnuiickoro SRT — Single Rope Techniques). [losBuBmmcs nepBoHavaIbHO
B0 ®pannum, oHa OpICTPO pacnpocTpaHmiach kak B crpanax Craporo Csera, Tak
u B Coenunennbix llltatax m ABcrpanuu. He 3actaBuno cels 10Ar0 KIaTh €€
npuMeHenne U B bonrapuu. Yepe3 Heckonbko jer mnocie Toro, kak CPT
pacnpocTpaHWIIaCh MO CBETY, OOJTapCKHUE CIENICOJIOTH TOXKE MPHUHSIN €€ CTPOTHE
TpeboBanus. B 3TOM HampaBieHuun OBUIO CHOETAHO MHOTO, a MOCIEIHUE
pecnyOJIMKaHCKUE TEXHUYECKUEe cMOTpbl nokazanu, uro CPT y Hac B OCHOBHOM
yXKe OCBO€Ha. OJTO, OJIHAKO, HE€ JOJDKHO Hac YCIOKaWBaTh, HNOTOMY YTO
UCIIOJIb30BaTh TEXHHUKY O€3 3HaHHs ee JeTajeil Tak e OMacHO, KaK BEPTETh
nefand BEJIOCHIIea, HE yMesl CIpaBUThCs ¢ pyneM. [losTtomy Oynymue ycunus
CIIEJIEOJIOTOB JIOJDKHBI OBITH HAIPaBJIEHbl KaK Ha BCECTOPOHHEE TIIATEIbHOE
W3y4eHHE, TaK U Ha TIeJaHTUYHOE MpuMeHeHne cnenuduuecknx tpedosanmii CPT.
B ocHOBe Bcero 3Toro JOJKHO JIeKaTh 3HAHHWE CBOMCTB BEPEBKM U IPaBUIl €€
UCNoJb30BaHusA. M 310 He ciydailHO, TaKk Kak BEpEBKa — OCHOBHOW JJIEMEHT B
TON cucteMe, U 0e3 ee MOAPOOHOrO M3Y4YeHHUs Hama 0e30MacHOCTh OblTa OB
comHHuTENnbHOMN. [ Oonbiield yOeAMTENbHOCTH HANOMHHM, YTO IO CHX IOp B
KJIACCHYECKON cucTeMe ObUIO JBE BEPEBKH, a B HOBOM — TOJBKO OgHA. A 3TO
TpeOyeT He TOIBKO JI0CKOHAJIBHOTO 3HAHMS €€ KauecTBa U CIIOCOOOB IPUMEHEHUS,
HO ¥ JOOpPOCOBECTHOTO OTHOIICHUS K HEH.

be3 BcecTtoponnero oBnagenus CPT Gosrapckas CHOPTHBHAS CHENEOJIOTHUS
HE TOJBKO HE CMOXET MJTH B HOTY C COBPEMEHHBIMHU TPEOOBaHUIMH, HO U OyjaeT
CTaJKMUBAThCAd C €€ HE IMPOSBUBIIMMHU Ce€0s, HO BIIOJIHE BO3MOYKHBIMHU
oTpuuaTeabHbIMU siBIieHUsAMU. Mcxonms w3 ostoro, bonrapckas denepanus
NEUIEPHOTO J€a IMOJHOCTBIO MOJAEPKUBAET IOMNBITKY aBTOpPA IIUPE OCBETUTH
BOIIPOCHI, CBSI3aHHBIE C M3YYCHHEM U yNOTPEOJICHHEM BEPEBKH, HCIIOIb3YEMOM
IIPH NIPOXOXKIACHUH TIEIIEP U IPONacTe.

Haneemcsi, uyTo mpeasaraeMblii BalleMy BHUMAHUIO TpPYyJ 3alOJHUT
CYILECTBYIOLIYIO 10 CUX MOP MYyCTOTY B HAUIEH CIEIE0JIOTHYECKON JIUTEpaType U
MIOBBICUT YPOBEHb TEOPETUUECKUX 3HAHUN U TEXHHUUECKUX HABBIKOB CIIEJIEO0JIOIOB



B HaIllel CTpaHE.
AJIEKCEU KAJIOB,
3aM. TpecenaTens
Bonrapckoii henepamnmn
MEMIEPHOTO JIea.



BcsaxkoMy IOOJDKHO OBTBH SCHO, UTO,
maxe obJjlamas  HAUBHICIIMM  KayeCTBOM,

CHapAaxeHune JI14a IIPOHMKHOBEHMA B
npornacTm He IIperHa3Ha4dYeHo OJ1a
VCIIOJIE 30BAHMA CaMOHaleaHHBIMA 129

HEeNoOOTOTOBJIEHHBIMI !
AnpraHo BaHuH

1. O Texnuke oanoii BepeBku (CPT).

TexHuka OOHOM BEPEBKM IOSABWJIACH  JE€CATh  JIET HAs3al IIOYTH
OJTHOBPEMEHHO, HO OTIEIbHO W HE3aBUCUMO B HECKOJBKHX Teorpaduyuecku
BeCbMa yJalleHHbIX cTpaHax — ®panuuu, ABctpamuu u CoeanHeHHsix lllTarax.
[Tocne omybnukoBanus B 1973 r. Bo ®panuun kauru Kana—Knona HoOpua u
Kopxa Mapbaxa «TexHuka anbMUHCKOW CIIENEOJIOTHN», KOTOPask MO3HAKOMHUIIA
LIIMPOKUN KPYT CIIENE0JIOT0B ¢ OCHOBHbIMU 31eMeHTaMu CPT, oHa 3a HeCKOJIBKO
JIET PacIpoCTPaHWIACh BO BCEX CTpaHax C Pa3BUTOU creneosiorueil. B koHIe
1979 r. 5Ta TeXHHKa Havajga BXOJIUTh U B MPAKTHUKY OOJTAPCKUX CIIETIEOIOTOB.

beicTpeiM paszButuem u pacnpoctpanenneM CPT o0s3aHa MUCKITIOYUTEIHHO

CBOMM

MHOTOYUCJIICHHBIM IIPCUMYIICCTBAM IICPC KJIACCUYECKOM TEXHUKOU

IMPOHUKHOBCHUA B KAPpCTOBBIC ITOJIOCTH. BoTt Baxkneumue u3 HUX:

v
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YMCHBIIACTCA N3HOC CHAPAKCHUA U, B IICPBYIO O4YCPCAb, BCPCBKU,

YMEHBINIAETCS BEC CHApPSOKEHUsS, HEOOXOTUMOTO Il IITypMa IaHHOU
MPOTIACTH; BEPEBKH TPEOYETCs MMOYTH B J]BA pPa3a MEHBIIIE;

CO3/aeTCsl BO3MOKHOCTh MPOBEIIMBATh BEPTUKAIbHBIC YYACTKH JAJIbIIC
OT CKallbl, a 3TO U y00Hee, u Oe30macHee;

SHAYUTCIBbHO COKpAIacTCAa O6H_ICC BpEMd IPCOAOJICHUA ITPOMACTH;

YMEHBIIAETCS MHUHUMAJIbHOE YHCIO YYacTHUKOB IITYypMa JaHHOU
IIpONacTH;

CO3/aeTcsi BO3MOXXHOCTH OOXOAHWTH CTPYIO BOJBI TNPU TNPEOJOJICHUHU
BOJIONIA0B;

CIICJIEOJIOT HE 3aBUCUT OT CBOMX TOBApHINEH IO KOMaHIE BO BpEMS
JIBUKCHHUS B KOJIOIIE;

IpU TOPOXOXKIACHUU TIyOOKHMX KOJIOJALEB CO3JAeTCsi BO3MOXKHOCTD
MOJJEPKAHUST IPAMOM UM IIOCTOSAHHOM CBSI3M TOJIOCOM  MEXIY
Y4aCTHUKAMMU;

Mpeo0JIeHne JIFOOOTO KOJIOJIa M J000H MAaxThl B IIEJIOM, BKIIIOYAs
riyoodaifiiie B Mupe, Jierde M Oe3omacHee, YeM NIpH HCIOJIb30BaHUU
KJIACCUYECKOU TEXHUKH.

XapakrepHass 0COOCHHOCTh TEXHHKH OJHOW BEPEBKH COCTOUT B TOM, YTO
mouytd Ha 90% 0e30macHOCTh TMPOXOXKACHUS ONPEACNICTCS eIle NpU HaBECKe
CHApSDKEHUST HAa KaXKJOM OTIEThHOM Kosionne. KoHKkpeTHast cuTyamusi Ipu 3TOM,



OJIHAKO, BCErJa pa3jMyHa, U HAaBECKY HEJb3s JeNaTh HU 0 1a0JIOHY, HU IIyTEM
noapaxanus. Bo3Hukaromme mnpoOiaemMbl HEOOXOOWMO TBOPYECKM pemarh Ha
MecTe. A 3TO TpeOyeT He TOJBKO 3HaHHWS OCHOBHBIX IPABWJI HABECKH, XOpOLIEH
CHOPTUBHO—TEXHUYECKOW TMOATOTOBKM M OOJBIIOrO OIBITa, HO U OTIUYHOTO
3HaHUS XapaKTEPUCTUK W COCTOSHMS HCIIOJIb3yEMON BEPEBKU. OJTa TEXHMKA,
0e3ycnoBHO, TpeOyeT MOJIHOro J0Bepusi K BepeBke. Ho moBepue HOMKHO OBITH
000CHOBaHHBIM, IOTOMY UYTO 3aKOH rpaBuTanui HeroToHa OecnormianeH, a BTopoi
BEPEBKU «HA BCAKUU CIlydan» HET.

CnenoBaTenbHO, 3HAHME CBOWCTB BEPEBKHM, KOTOpas HCIHOJIb3YyETCS IpHU
MIPOXOKJIEHUU IPONacTeil, €CTh U OCHOBA, HA KOTOPOW HAJ0 CTPOUTH OCBOEHUE
CPT, u onHa u3 rapanTuii ee 6€30MaCHOTO MPUMEHEHUS.

CkpoMHas 1enb mpenjaraéMoid KHUTH 3aKJII0YaeTcs B TOM, YTOOBI JaTh
OoJiee MIMPOKOE MPEACTABICHHE KaK BOOOIIE O XapaKTEPHCTHKAX M CBOWCTBAaX
pasMUYHBIX BHJOB BEPEBKH, TaK M, B YacCTHOCTH, 00 HCIOJIb30BAHUHM TaK
Ha3bIBAEMOI CTaTUYECKOW BEPEBKM, KOTOpash C HEJAaBHETO BPEMEHM Hauaja
OpUMEHAThCS Oonrapckumu crneneonoramMmu. O00 BceM OCTalbHOM, CBA3aHHOM C
TEXHUKOW OIHOW BEPEBKH, MOXXHO TPOYUTaTh B  COOTBETCTBYIOIIUX
PYKOBOJCTBaX, Kak, HaIlpUMEp, MepeBeieHHoe Ha Oonrapckuii yaueOHoe mocodue
«BeprukanbHas cneneonoruss» Maiika Mepenuta — BEJOMCTBEHHOE H3/IaHUE
Bonrapckoii penepamun nemepHoro nena, 1980 r.

2. XapakrepucTHKa BepeBKH

2.1. IIpo4yHoCTH Ha pa3pbIB

Bcesikas BepeBka MMeEET Hpejaesl MPOYHOCTH M PBETCA IPU HEKOTOPOM
3HAUEHUHM MEJJIEHHO HapacTarolled Harpy3ku. OHO ompezenseT ee CTaTUYECKYIo
NPOYHOCTh Ha pa3pbiB. BenwunHa ee Bcerga OOBSBISETCS MPOU3BOIUTEIEM, HO
HUKOI'Z]a PEaJIbHO HE JOCTUIaeTCs B IPOLECCE JKCILlyaTanuuu BepeBKH. [Ipexne
4eM OOBSICHUTH, IOYEMY 3TO TaK, IOCMOTPHUM, KaK BBITJISAIUT

2.1.1. Bu3suTHasi KAPTOYKA BePeBKH

OO6bryHO B (hUPMEHHOH yMaKOBKE, B KOTOPOH MOCTABISETCS alIbIIMHUCTCKAs
W CIEJeOBEpPEBKa, €CTh HeOoJbIas KapTouka ¢ Oojee wim MeHee MOoApoOHOU
uH(pOpMaIEe 0 ee TeXHHYECKHX XapaKTEPUCTHKAX. JTO «BU3UTHAS KapTOUKa»
BEPEBKH, 110 KOTOPOX MBI 3HAKOMUMCsI C HEW U €€ CBOMCTBAMM.

Tabn.l u 2 moka3piBaroT, Kakas WHGOPMAIHS COAEPKUTCS B «BU3UTHBIX
KapTo4yKax» JABYX BEPEBOK Pa3HOIo THUIIa, mpou3BoauBiiuxcs B 1983 r. oaHoMl u
Tou xe pupmoit — «Edelridy.

Tabmumna 1

JluHaMu4YecKas oCHOBHasi BepeBKa Tuna «Kmaccuxk M/ 72» @11 mm

IIpoyHOCTB Ha pa3pbIB 2350 krc
VY anuHeHue npu pa3pbiBe 54%
MakcumanpHas JuHaMHuueckas Harpyska (npu f=1.78) 1090 krc
Ywncno BeIIEPKUBAEMBIX TECTOBBIX PHIBKOB 67




VY anuHeHue npu HOpMaJIbHOM YNOTpeOJIeHHH ¢ Harpy3koi 80 kr 7.6%
Bec Ha meTp 72

TaOmuma 2
Cratuueckasi BepeBka Tuna «Cyneperatux» 10 mm

IIpoyHOCTB Ha pa3pbIB 2500 krc
VY anuHeHue npu pa3pbiBe 29%
MakcumaipHas JMHaMHuuecKas Harpyska (mpu f=1) 1245 krc
Yucno BBLAEPKUBACMBIX TECTOBBIX PHIBKOB 7
VY anuHeHue npu HOpMaJbHOM NIPUMEHEHHUH

c Harpy3ko# 100 kr 2.5%

c Harpy3koi 300 kr 9%
Bec Ha meTp 60

CunpHee BCETO BIEUYATISIOT OOBSIBICHHBIC IMPOU3BOIUTEIIEM YHCICHHBIE
3HaUYEHMsI IPOYHOCTH Ha Pa3pbIB IS ABYX BUIOB BEPEBKU. DTO KACAETCsA U BCEX
MIPOYMUX AJBIIMHUCTCKUX U CIIEJIEOBEPEBOK, UMEIOIINXCS HA MUPOBOM PBIHKE.

JIBe TOHHBI — MNpPWIWYHAA HIPOYHOCTh JJsI CKPOMHBIX 80 KIr OJHOTO
CIIEJIC0JIOTAa CO BCEM €ro CHapshKeHUEM, HO, HECMOTps Ha JTO, JaBaWTe
IIOCMOTPHUM, HACKOJIBKO MOXHO JOBEPSTh TAKOU BEJIUYUHE, KAK

2.1.2. O0bsiBJIECHHAs1 IPOYHOCTH HA Pa3pbIB

BennuuHbl  OOBSBICHHOW TPOYHOCTH HA  pas3phbiB, TapaHTHPyEMbIe
MPOU3BOUTEIISIMU, OYE€Hb BHYHMIUTENIbHB — OT 1700 kr mist 9—mummmeTrpoBoit
creneoBepeBku «Interalp—Spelunca» no 3500 xr gnsg 11-mwuiumeTpoBoi
amepukaHckoi «Bluewater». 910, Ha MepBBINA B3I, CO3AET BIIEUATICHUE €/IBA
JIM HE MEePECTPAXOBKHU MPU NPOU3BOJICTBE BEPEBKHU.

YcaoBus 3KCTIEpUMEHTa, B KOTOPOM OTIpeiesiieTcsl 00bsBIsIeMast MPOYHOCTh
BEPEBKH, OOBIYHO CYIIECTBEHHO OTJIMYAIOTCS OT YCJIOBUH, PU KOTOPHIX BEPEBKA
JKCIuTyatupyercss B nemepe. [lo3ToMy W3 BCEX YHCIEHHBIX 3HAYECHUM,
ONpEACSIONINX TEXHUYECKUE XapPAKTEPUCTUKU JIOOOW JUHAMUYECKON WIH
CTATUYECKOW BEpPEBKH, HET OO0Jiee OMACHBIX YCIIOKAWBAIOIINX JAHHBIX, YEeM
JAHHBIE 110 POYHOCTH Ha Pa3pbIB. A 3TO TaK, IOTOMY YTO:

— OHU OTHOCATCS K MpEJIeNbHON Harpy3ke, Ipu KOTOPOW BepeBKa pPBETCs, HE
OyIly4u TIpeABapUTEILHO MOBEPKEHHON NEUCTBUIO HEOIATONMPUSATHBIX (DAKTOPOB
(Hanuume y310B, I€MCTBUE BIAru, 3arpsi3HEHUE TVIMHOM U T.10.);

— 9TU JJaHHbIC JIEUCTBUTEIBHBI TOJBKO /JII HOBOW BEPEBKU, U TO B MOMEHT,
KOTJla OHa MOKUAAET 3aBOJACKOI KoHBelep. Cpasy ke Mmociie 3TOro Mo/ BIUSHUEM
pana GakTopoB MPOYHOCTh HAa pPa3pblB HAUYMHAET MOCTENEHHO YMEHBIIATHCS M
CKOPO 3HAYUTENBHO YIAISIETCS OT IEPBOHAYAIBHOTO 3HAYEHHUS.

3anoMHUTE:

' % 0OBsBIsIeMas MPOYHOCTh HA Pa3pbIB HE SBISETCS IOKa3aTelieM, I10



KOTOPOMY MOJKHO CYAUTH O HAACKHOCTHU BCPCBKU;

% OHa OTHOCHTCS TOJIbKO K €€ NEPBOHAYAILHOMY COCTOSHHIO U K
MCIBITaHUIO, IPH KOTOPOM OHa OblIa CyXOH, YMCTOM U 0€3 y3I0B.

YroOsl moyunTs 0OJiee peabHOE MPEACTABICHHE 00 OMACHOCTH, KOTOPOU
MBI TIOJBEPINIUCH ObI, ecii Obl 0E30rOBOPOYHO MOJArajiuch Ha OOBSIBICHHYIO
MPOYHOCTH, IPOCIEANM MOAPOOHEE, YTO MPOUCXOAUT C BEPEBKOM MOCIE TOT0, KaK
OHAa 0Ka3aJach y HAaC B pPyKaX, U Mbl TOTOBUMCS K CITyCKY B OY€PEAHON KOJIOJIEII.

2.1.3. [leperudanue B y3aax

Korma BepeBKy HM3BIEKalOT U3 TPAHCIOPTHOTO MEMIKA, HA HEH 00s3aTEIBHO
3aBS3BIBAIOT y3ell. HyxeH nm 3TOT y3en, 94ToObl cAeNnaTh MeTI0 WK CBA3aTh OJIHY
BEPEBKY C JpPYroil, He UMeeT 3HaueHMs. BepeBKy HEBO3MOXHO HCIIOJIb30BaTh,
MOKa Ha HEeW He 3aBg3aH XOoTs Obl oauH y3en. OIHAKO cpasdy ke, Kak TOJBKO Ha
BEPEBKE 3aBsi3aH Yy3€J, €€ IPOYHOCTh yMeHblIaeTcs BABoe. Hampumep, npu
BEITMYHMHE OOBABICHHON MPOYHOCTH 2350 KT mocie 3aBsi3bIBaHUS MIEPBOM METIH C
y3JI0M «BOCBMEPKa» MPOYHOCTh mamaer a0 1290 kr. Wmm, ecnu xkodddurment
HAJIe)KHOCTH BEPEBKM (OTHOILIEHUE MPOYHOCTH K HOMHUHAIBHON Harpy3ke — B
naHHOM ciydae 100 kr, 9To mpUOIM3UTENHHO PABHO BECY OJHOTO CIIENIC0JIOTa C
€ro JMYHOW HKUIUPOBKOW M MEPEHOCHMBIM IpPy30M) BHaualie paBeH 23, cpazy
1ocJie 3aBsi3bIBaHMs y3i1a ymeHbmaercs 10 13. [louemy tak nomxyyaercs?

OOBpyHO cHIBI, ACHCTBYIOIIME Ha HArpy>KEHHYIO BEpeBKYy 0€3 Yy3JoB,
pacrpenensoTcss paBHOMEPHO IO BCEMY €€ IONEPEYHOMY CEYEHMIO, T.€. BCE
HUTH, U3 KOTOPBIX OHA COCTOWT, HATIATUBAIOTCS OJHOBpeMeHHO (puc.la). Eciam
BEpEBKa Neperndaercsi, Kak 3TO MPOUCXOAUT B METJIE JIO0O0TO y3ia, CUJIBl IPH
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Puc. 1. [leperubanue B y3ie.

Harpy)XeHHU pachlpenessitoTcs HepaBHOMepHO (puc.16). IlosaTomy onmHu HUTH
MEHbBIIE HATATMBAIOTCA IPU HATPYKEHUU BEPEBKH, 4eM Jpyrue. Yacte Hurew,
HaxXOJAIIMXCS Ha BHEIIHEHM CTOPOHE IyI'W, HATATHUBACTCS NOBOJBHO CHIBbHO. B
30He nepernda BO3HUKAIOT M IONEPEUYHbIE YCWIHS, KOTOPbIE CYMMHPYIOTCS C
IPOJOJBHBIMU U JOTOJHUTEIBLHO HAIPYKAIOT HUTH BEpeBKU (puc.1B).
BcneactBue KOMOMHMPOBAHHOTO JEWUCTBHSI CHJI PACTSKEHHS W CIIBHTA
BEPEBKA OKa3bIBAe€TCs cilabee TaM, IJ€ €CTh Meperud, 4em Ha IpsIMOJIMHEMHBIX
ydacTkax. YeMm cuiibHee OHa M30THYTAa, TEM B OOJBIICH CTENEHH yMEHBINAETCS €€



MPOYHOCTb.

[ToBenenue y3JI0B MpU MEIJIEHHO HapacTallled Harpy3ke 10 MOMEHTa
pa3pbiBa HUCCIEIOBAJIOCH MHOTO pa3. Ha ocCHOBE MHOTOKpaTHBIX HCIBITAHUI
onmyOMMKOBaH psa TaOJNHI, KOTOPHIE IOKAa3bIBAIOT, Ha CKOJHKO MPOIICHTOB
YMEHBIIAETCSI MPOYHOCTh JaHHOW BEPEBKU IMPU 3aBSI3bIBAHUU TOTO WU HWHOTO
y3nma. Hekotopoe mnpencraBieHre 00 OSTOM MOXKHO TOJNYyYHWTh W3 Tadm.3,
COCTaBJICHHOM I10 JJAaHHBIM HCIBITAHUS CTAaTUYECKON BEPEBKU.

Tao0mnura 3
Biausinue y3/10B Ha IPOYHOCTh BEPEBKH.
YMeHbLIeHNE
Bup ysna o
IPOYHOCTH B %
JleBsiTka 30
Bocbmepka 45
st N
A JIBoitHOU OynUHB 47
MPUBS3BIBAHUS K
omope OnuHapHbIi OyIUHB 48
Ba6ouka 49
[IpoBOaHUK 50
JIBOMHOM TKaLIKUI 44
JlJ1s1 cBA3BIBaHUSA
Bcerpeunas BoceMepka 53
BEPEBKU U METIU
Bcerpeunslii npoBOAHUK 59

IloBeneHne y310B NpU TMHAMUYECKOM HArpyXeHuu pasnudHo. Ilostomy ¢
TOYKM 3peHUs Oe30MacCHOCTH TMOJO0OHBIE NaHHBIE HAJO0 IMPOCTO NPUHUMATH K
CBEJICHUIO.

3anomumuTe:
' % y3JIbl pa3JIMYHBIX BUJIOB YMEHBIIAIOT MPOYHOCTH Ha 30—60%);

% YeM MEHbIIe paJuyC KPHBH3HBI B MecTe u3ruba u OoibIie
CHABIINBAHUE BEPEBKU, TEM CHIIBHEE YMEHBIIACTCS €€ IPOYHOCTD;

%* HAJIN4YHUC y3JI0B HC MCHACT TUHAMUYCCKUX CBOMCTB BCPCBKU.

2.1.4. Bausinue BOAbI U BJIAKHOCTH
[Tornoumenne BOABI NOJMAMHUIHBIMU BOJIOKHAMH, M3 KOTOPBIX COCTOUT
BEPEBKA, HMCIOJIb3yeMas y Hac, BOOOIE roBOps, 3HAUYUTENIbHO. BenuuuHa ero
3aBucUT OT cooTHolneHus rpymnn CH, 1 CONH B Monekynax HaHHOTO BOJIOKHA.
[TosToMy U1l BEpEBOK, KOTOPBIE HE NMPOU3BEAEHBI OJJHON U TOW ke pUupMOi uin
HE U3 OJHOM U TOM ke CepuH, HAOII0al0TCsI HEKOTOPBIC Pa3Indusi, HO B JaHHOM
Clly4ae OHU HE UMEIOT OOJBIIOr0 3HAUCHHUS.



XoTsl He BO BCSAKOW MIAXTE €CTh TEKyIIas BOJA, BIAXKHOCTh BO3JyXa BBICOKA

u yacro pocrturaetr 100%. IlpoBeneHHbIE 3KCHEPUMEHTHI IMOKA3bIBAIOT, YTO

BIIAXHOCTh BO3JIyXa JIEUCTBYET HA MPOYHOCTh BEPEBKHU TaK )K€, KaK €CIId BEPEBKa

HaBeIIeHa B KOJOAIE MPSMO 1O BOJE. A KOTJa OHa HAMOKAeT, TEePSETCS eIle

HECKOJIbKO IPOLEHTOB €€ Mpo4yHOoCcTH. Tabn.4 moKa3blBaeT pe3yJbTaThl
WCIIBITAHUN HOBBIX CTATHYECKHUX BEPEBOK.

Tabauna 4

Pe3yabTaThl HCIBITAHU HOBBIX CTATHYECKHX BEPEBOK.

MPOYHOCTH B % OT
Bup y3na COCTOSIHUE BEPEBKU .
0OBSBICHHOU
cyxas 50
IIpoBogHUK Y
MOKpast 43
cyxas 55
Bocemepka M
MOKpas 52
cyxas 74
JleBsiTka Y
MOKpast 67

3anoMHHUTE:
' Korma BepeBka Haxonurcsi B KOJIOJILIE, BCErja CIEAYEeT CUMUTATh €€
® MOKpOH.

2.1.5. CrapeHue ¥ U3HOC NIPH UCIOJI30BAHUH

[Tog BiusHEeM (HOTOXMMHYECKMX M TEPMHUYECKHUX TMPOIECCOB, KakK U
BCIICACTBUE OKHCIUTEIHHOTO BO3JCHCTBHS BO3AyXa, OPTaHWYECKHE BELIECTBA, B
TOM 4YHCJE TOJUMEPHI, MOJBEPKEHbl HEMPEPHIBHOMY MPOTPECCUPYIOIIEMY
HE0OpaTUMOMY MPOIECCY, KOTOPBIA HAa3bIBAaeTCs cTapeHueM. [ TaBHbIe BUHOBHUKH
CTapeHHus MOJUMEPOB — 0OJIOMKH MOJIEKYJ: CBOOOJHBIE paarKaibl u aToMbl. OHH
o0pa3yloTcs B NOJIMMEpPE MOJ ACHCTBUEM TEIlIa, COJHEUYHOTO CBETAa M KHUCIOPOAA
Bo3nyxa. O0mamasi arpecCUBHBIM XapaKTEepPOM, CBOOOJIHBIE PaIWKabl U aTOMBI
pPa3phIBAIOT IMOJMMEPHBIE MOJIEKYJbI, OOJOMKH KOTOPBIX TOXE BKIIOYAIOTCS B
pa3pyLINUTENBHBIN IPOLIECC.

CBoOoaHbIe paauKanbl — TJaBHbIE, HO HE E€IWHCTBEHHbIE BHHOBHHKHU
CTapeHHs] TOJUMEPOB. Pa3nuyHble MOHHBIE W MOJICKYJISPHBIE PEAKIUU TOXE
MOMOTAIOT MPOIECCY pa3pymieHus. PesynbraTom, B KOHEYHOM CUeTe, SIBISETCS TO,
YTO CTPYKTypa HOJIMMEpa U €ro XMMHYECKH COCTaB CO BPEMEHEM MEHSIOTCS, a
BMECTE C 3TUM YXYJIIAIOTCSA M €T0 MEXaHWYEeCKHe U Ipyrue cBoicTra. [Ipomeccs
CTapeHHsI MPOTEKAIOT HE3aBHCHMO OT TOTO, SKCIUTyaTUPYETCsS BEpPEBKa WM HET.
OTO NPUBOAUT K MOCTOSSHHOMY W HENPEPHIBHOMY YMEHBIICHUIO HPOYHOCTH
10001 BEPEBKH U3 CHHTETUYECKOTO MaTepHuaa.

BcneacTBue crapeHns yMeHBIIAETCS M CIIOCOOHOCTH BEPEBKU IOTIOMIATH
JHEPrHI0, a 3TO YK€ HEMOCPEACTBEHHO OTpa)kaeTcsd Ha €€ HaJeXHOCTU. B



pe3ynbTare McCleJOBaHUM, MPOBEJEHHBIX KOMUCCHEH MO M3yUYEHUI0 MAaTEpUaJIOB
U CHapshkeHHs (paHIy3CKOW (eaepanuu CreIeoOTHH, YCTaHOBIEHO, YTO B
NEepBBIE HECKOJBKO MECSIEB CTapeHHE UAET ropas3no OvicTpee, yem motom. M3-3a
WHTCHCUBHOM AETIOJMMEPH3AIMU CIIOCOOHOCTh BEPEBKHU IMOTJIOIIATH DHEPTHIO B
3TOT TEPHOJ 3HAYUTENIFHO YMEHBIIAeTCS Make NPH HOPMAJIbHBIX YCIOBHSX
JKCIUTyaTanud. BrocienctBum mnpoiecc cTabMimM3upyeTcs, TO €CTh U Jablie UAET
HEMPEPHIBHO, HO YK€ CO 3HAYUTEbHO MEHBIIEH CKOPOCTHIO.

OtpunarensHblii  3¢(EKT cTapeHuss HEBO3MOXXKHO OXapaKTepH30BaTh
OJIMHAKOBBIMH ISl JIO0OHM BepeBKM Lu(ppaMu, TaKk KaKk OH 3aBHUCUT U OT psjaa
Apyrux (akToOpoB: KIMMATHUYECKUX YCIOBHH, MPU KOTOPBIX XpaHWIAch H
MCIIOJIb30BAJIACh BEPEBKA, CIOCO0a M MHTEHCHUBHOCTH €€ JKCIUTyaTallWd U T.[.
[TosTOMYy AOCTaTOYHO MOMHHTH, YTO TJIABHBIH Bpar MOJMMEPOB — CBET U YTO
BEPEBKY HH B KOEM CIIy4yae HeJb3s OCTaBIATH 0€3 HyXXIbl Ha CBETY U OCOOEHHO Ha
COJTHIIE.

OIHOBpEMEHHO CO CTapeHHEeM BEPEeBKAa HAYMHACT W3HAIIMBATHCI U
¢usnueckn B pe3ysbTaTe HEM3OEKHBIX MEXaHHYECKUX BO3ACHCTBHUI, KOTOPHIM
OHa ToJBEpraeTcss B mporecce JSKcruryaranmuu. OcoOEHHO OOJBIION BKIaj B
YMEHBIICHHE MPOYHOCTH JaeT aOpa3WBHOE NEWCTBHE BCIEACTBUE TpeHus. J[ms
HATrJAJHOCTH Pa3leuM YyCIOBHO (AaKTOPHI TPEHUS HA: MHTCHCHUBHOE TPEHUE
Harpy>KeHHOH BECOM CIIeNIe0JIora BEPEBKU O CKaJbHBIE pedpa M BBICTYIBI HPH
NOJbEME; YaCTUYHOE TPEHHE IPU BPEMEHHOM KACAHMM CKaJbl Y3JIOM WIH
OTIENBHBIM YYacCTKOM BEpPEBKU IMpPHU MOABEME, CIyCKE WJIHM TMPHU BHITATHBAHUH
BEPEBKHU M3 KOJIOJIIIA; TPEHUE B CIIyCKOBOM YCTPOWCTBE; TPEHHE MEXIY KaKMM—
au00 3arpsA3HMATENIEM M HUTSAMH 3aIUTHOM OIJIETKU WM CEPALICBUHBI BEPEBKHU.

Pe3ynbpTaThl WHTEHCHMBHOTO TPEHHS HArPYy)XCHHOW BEPEBKH O CKaJIbHbBIC
pebpa, BBICTYIIBI M T.Il. MOXKHO TpEACKa3aTh 0e3 TpyJa: 3a CUUTAHHBIE MUHYTHI
OHA MOXET HE TOJbKO YMEHBIIWTH B HECKOJBKO pa3 CBOI NMPOYHOCTb, HO H
coBceM mopBaTbcsa. Hu ogHa BepeBKa HE B COCTOSTHUU BBIAEPKATh TPEHUE TAKOTO
xapaktepa. Kak mpaBuio, ero crapaioTcs wu30eratb BCEMH JOCTYIHBIMH
CpelncTBaMH, W IMOATOMY YyKa3aHHBI (aKTOp HE BKIIOYAIOT B YHCIO NPUYHUH,
YMEHBIIAIOMINX TPOYHOCTH BEPEBKHU.

AOpa3uBHOE JEWCTBHE B JPYruxX Cciydasx, OJHAKO, Heu30exHo. OHO
TPOSIBISIETCST B OOJBIIEH MM MEHbBIIEH CTENCHH B 3aBUCHMOCTH OT TOTO, YHCTAas
BEpEBKa WM Tpsi3HAsA, cyXas WM MOKpas, a TakKe OT BHJA CHapsSIKCHHUS,
MPUMEHSIEMOTO AJIS CITyCKa.

OcobeHHO  HEOJIarompHusTHOE  BO3JAEHCTBHE, KOTOPOE  CIOCOOCTBYET
WHTEHCUBHOMY  HM3HOCY  BEpPEBKH, OKa3bIBa€T CIIyCKOBOE  YCTPOICTBO,
3aMyCOPEHHOE TJIMHOM, Tps3bio U T.10. Jlaxe mpu ciabom 3arpsi3HEHUU TITUHOUN B
TE€YEeHUE KOPOTKOTO BPEMEHHU IPOYHOCTh YMeHbIIaeTcss npuMmepHo Ha 10%. ['nmuna
B IMemepax M IIaXTax 4acTO COJEPHKHUT OONBIIOE KOJMYECTBO MHKPOKPHUCTAIIIOB
kampuuta. OHE 00JIaJaI0T OCTPHIMH pedpaMu WM UMEIOT (GOPMY HIOJIOUYEK H
IUTIOTHO 3a0MBAIOTCA B HUTH BepeBKH. [Ipu IBMKEHUN OTHOCHTENBHO APYT ApYyTa,
a OCOOGHHO TpH [BIKEHHH N0 BEPEBKE KATAIKA WM HHOTO CITyCKOBOTO
YCTPOWCTBA, MHUKPOKPHUCTAUIBI TOCTOSHHO TOBPEXAAIOT M 00pe3aloT HUTH



3alIUTHON OIUJIETKHU WJIU CEP/ILIEBUHBI BEPEBKHU.

Kpome ToOro, HE3aBHCHMMO OT BHJa CIYCKOBOT'O YCTPOWCTBA TOPMO3HOE
NEeUCTBUE TIPU KOHTPOJIE CKOPOCTU HIJIM OCTAHOBKE OCYILIECTBIISIETCS] HE TOJIBKO 3a
CYEeT TPEHHWs, HO W 3a CYET INeperudanHus u aeOopMUPOBAHUS BEPEBKHU, KOTOpAs
nepesiaMbIBa€TCsl MOJI TEM WIA HMHBIM YIJIOM Y C€amMOro YCTPOMCTBa WU
BCIIOMOTaTeNbHOr0 kapabuHa. CUIIbHOE MpUKATHE U CKPYYHMBAHUE TOXKE BIHSIOT
Ha MOBPEXKICHUE BEPEBKU.

XoTsl caMOXBaThl IIUKIUYHO CAABIMBAIOT BEPEBKY IPH MOJTbEME, a 3yOIlbI HX
SI3bIYKOB PBYT OTJI€JIbHbIE HUTHU 3aIUTHON OIUIETKH, CHAPSDKEHHE JJIS MOJIbeMa
HE3HAYUTEIIbHO U3MEHSET €€ COCTOSIHUE.

JleiictBue (pakTOpOB, BBHI3BIBAIOIINX CTAPEHUE M M3HOC BEPEBKH, BCE €IIE HE
M3y4€HO LEJIUKOM U KOMIUIEKCHO. WX oTpuuarenbHOe BO3AEUCTBHE B BUJE
YMEHBIIICHUS TPOYHOCTH OECCIOpHO, HO €Ime He W3BECTHBl CO BCeH
ONPEIEICHHOCTHIO UX a0COIOTHBIE UM OTHOCUTENbHbIE BeMUnHbL. He3zaBucumo
OT 3TOr0 MPAKTUKA U HEKOTOPHIC UCIBITAHUS YCTAHOBUIIU, YTO YXK€ IMPHU MEPBBIX
MpU3HAKaxX SBHOTO W3HOCAa JIOOYI0 BEPEeBKY HAIO cpasy ke OpakoBaTh
HE3aBHCUMO OT TOT'0, CKOJIBKO pa3 WUJIM Kak J0JI'0 OHA HUCIOJIb30BAIACH.

[Ipn HOpManbHON MHTEHCHUBHOCTM HCIOJb30BaHWS M BHUMATEIBHOM K HEU
OTHOIIICHHUH JIO0YI0 BEPEBKY HAJIO BHIOPACHIBATH caMoO€ OOJIbIIIEEe Yepe3 YeThIpe
roja.

3anoMHUTE:
% CcTapeHHe eCThb INPOIECC, KOTOPbIH HE 3aBHCHT OT TOTrO,
WCIIOJIb3yEeTCS BEPEBKA HJIM BCE €IIE JISKUT HepaclneyaTaHHOU B
® MarasuHe WJIM Ha CKJIAJIE;

¢ ecJId MPOILIO IATH JIET C MOMEHTA IIPOU3BOJCTBA JAHHON BEPEBKH,
Ja’ke ecJIi OHa He MCII0JIb30Bajlach, €€ BOOOIIE HEb3s MPUMEHATH
IUISL TPOXOKACHUS IPONACTEH;

¢ Moclie  YETHIPEXTOJWYHOTO MCIOJIb30BaHUSA JIIOOYI0  BEPEBKY
HEeoOXoAMMO OpakoBaTh, MJaK€ €CIM Ha BHUA OHA XOPOIIO
COXPaHUJIIOCh.

¢ HaBECKY B KOJOJIII€ HAJO JeJIaTh TaK, YTOOBI BEpEBKa HE Tepiiach 00
ckaiy. O1o anbda 1 oMera TeXHUKH OJTHON BEPEBKH,

% BCE BHUJBI POraToK 03 WCKIIOYEHHUS aOCOIIOTHO HETPUTOIHBI IS
CPT;

2.1.6. [IpakTnyeckasi IPOYHOCTH HA Pa3PbIB
W3 BBIIEN3II0KEHHOTO BUJHO, YTO IPOYHOCTh, HA KOTOPYIO MOKHO PEAJIbHO
paccuuThIBaTh NMpU paboTe B IMEUIEPE, 3HAYUTEIbHO OTJIMYAETCS OT IMPOYHOCTH,
OOBSBIIEHHON TPOMU3BOAWUTENEM. OTO BBIHY)KIACT HAC BBECTH IIOHATHE
MPaKTUYECKON MPOYHOCTH HA Pa3pbIB, KOTOPYIO M OyJeM HCIOIb30BaTh Jajee U
KOTOpasi paBHa OOBSBICHHOW MPOYHOCTH 32 BBIUETOM CyMMapHOTO 3¢dekra



BO3JIEUCTBHS HEM30EKHBIX (DAaKTOPOB, YMEHBIIAIOMINUX TPOYHOCTH BEPEBKH.

Bo MHoOXkecTBe 1a0OpAaTOPHBIX ONBITOB U NPAKTHUYECKUX HCCIEAOBAHUN
aBTOPHI M3y4YaJdl KOHKPETHOE BIIMSHHE BCEX OCHOBHBIX (DAKTOPOB, SIBISIIOLIMXCS
OPUYMHON  HECOOTBETCTBUS  MEXIY  OOBSBICHHOW W  JIEHCTBUTEIHHOU
npouyHocThto. C  3TOH  1ENbI0  HCHOJb30BAINCH KaK HOBBbIE, TaKk U
AKCIUTyaTUpPOBABIIMECS B TEUYEHHE pa3IMYHOIO cpoka BepeBkH. Hecmorps Ha
HEKOTOpbIE  pa3Myus MEXAY OTHEIbHBIMM  pPE3yJbTaTaMU, BBI3BAHHBIE
pPasIUYMSIMH B METOJMKE, B MOJABIAIONIEM OOJIBIIMHCTBE CIIy9aeB MPAKTHUECKas
MPOYHOCTH HE MPEBHIIIANA OJHON YETBEPTH OT OOBIBICHHOM.

Ecam MBIl XOTUM ONIpEAENNUTh COCTOSHHME BEPEBKM Ha JIaHHOM JTale ee
JKCIUTyaTaluy, 00pasel] ee HaJl0 UCHBITaTh Ha cTeHze. [10 MOHATHRIM MPUYHMHAM
TaKO€ HCIBITAHUE HENb3s IPOBECTH HU B KakoMm creneokiyoe. Iloatomy B
HEMOCPEACTBEHHON pabore, dYTOOBI HWMETh pealbHOE TPEACTABICHHE O
NPaKTUYECKOW MPOYHOCTH, HAa KOTOPYIO JEWCTBHTEIHRHO MOXHO Oyzer
paccuuThIBaTh /O KOHLA YETHIPEXJIETHETO IE€PHOJA MCIOJIb30BaHUSA JAHHOU
BEPEBKM IIpU YCIOBUM pPAOOTHl B MPONACTAX, CIEAYyeT YMHOXHUTb 3HAaUEHUE
o0bsiBneHHON mpouyHoctu Ha 0.27 [5]. Hampumep, BbimyckaBmmecs B 1981-82
rogax cneneoBepeBkn «Edelrid-Superstaticy> nMer0T 0OBSIBICHHYIO HPOYHOCTH
2500 krc. OueHka UX MPaKTUYECKOW MPOYHOCTU K KOHILY CPOKa FOJHOCTH JAEeT
675 krc. Muoro »to wiaum mano? He MHOTo, HO 10CTaTOYHO B YCJIOBHSX, B
KoTOpbIX BepeBka mpumensercs B CPT. Ilpu HopmaibHOM nepeaBUKEHUU
cIesieoJiora B MpoLecce CIycKa U MoJbeMa Harpy3KkH, KOTOPble BOZHUKAIOT OT €ro
B€Ca M JCHUCTBUN, CPAaBHUTEIBHO HeBeNuKU. [loaToMy kak Teopus, Tak H
IIPAaKTUKA, CBSI3aHHbIE C TEXHUKOW OJHON BEPEBKHU, €AMHOJYIIHBI B TOM, YTO,
HECMOTpPs Ha 3HAYMUTEJIbHO MEHBIIYIO BEJIWYMHY MPAKTUYECKOW MPOYHOCTH I10
CpPaBHEHHIO C OOBSBICHHOH, BEPEBKAa B COCTOSHUM BBIJIEPKATH €€ 0e3 pucKa s
YesoBeKa.

B ciyuae, xoraa creneosor NpaBWIbHO 3KUIIMPOBAH, a BEPEBKAa I'PaMOTHO
HaBeIlIEHa B KOJIOJALE, BO3HUKAIOUIME JUHAMHUYECKUE HArpy3kKH TOXKE He
AOCTHTAIOT CIHUIIKOM OOJBIIMX BeNWYMH. BepeBka M OCTalbHBIE 3JIEMEHTHI
CTPaxOBOYHOM LIENU B COCTOSIHUU UX BBIAEPKATh, HO MPU YCIOBUHU, YTO JI0 3TOTO
BEPEBKA TILATEJIbHO XPaHWIACh U Pa3yMHO HCIOJb30Balach, a CIEIeosI0r BCeraa
CJIEUT 3a CBOEH 0€30TacHOCTHIO.

2.2. Hage:xxHocTh
2.2.1. InHaMu4ecKue HATPY3KH
[Ipu cnycke B KoJioJiell HampaBiIE€HUE MPOJIOIbLHBIX HArPY30K Ha BEPEBKY HE
MeHsiercs. Hajio uMeTh B BUJY, YTO 3TO HEBEPHO JJIsl KPIOUbEB.
HecmoTpss Ha mnOpHHUMAaeMbIe MEpPHI, BCErJa CYIISCTBYET BEPOSTHOCTH
IPOUCIIECTBUN, TAKUX KaK:

! MrHOBEHHas TOTEPS M MOBTOPHOE BOCCTAHOBICHUE KOHTPOJISA HaJl
CIIyCKOBBIM yCTPONCTBOM;

! mpockanb3piBanMe 000MX CaMOXBATOB BO BPEMS MOABEMA M UX TIOBTOPHOE



3aICIICHHE;

-

Clly4aliHOe 3alleTlJICHUE BEPEBKU 332 KaKOW-HUOYIb BBICTYN IPHU MOIBEME
OJHOTO CIIEJIE0JIOTA U BHE3AIMHOE OTLEIVIEHHE BO BPEMS BBIXOJA JIPYroro;

-

HEYZa4HOE HAa4daJI0 CIIyCKa B KOJIOAELl Y OCHOBHOW OIIOPBI WJIM HEYMEBINA
BBIXOJl OTTYJla C PBIBKAMM BEPXHEU 4aCTU BEPEBKH;

-

pa3pyLIeHME OCHOBHOM WJIM IIPOMEKYTOYHOM OIOPBI HABECKU U T.J.

[TocnencTBUsIMM  TakKMX TMPOUCIIECTBUI SBISETCS HE TOJBKO CPBIB
creneoJiora, KOTOpOIro JOJDKHA YyiAepKaTb BEpPEBKa, HO W BO3HUKHOBEHHUE
AMHAMHYECKUX Harpy3o0K, KOTOpPBIE 3HAYUTENHbHO OOJIbIIE HATPY30K IPH CIYCKE H
MOJBbEME B HOPMAJIbHBIX YCIOBUSX.

XOTUM HallOMHHUTb, YTO B IE€IIEpPE BEpPEBKAa HMKOI/A HE HCIOJIb3yeTcCA
OTAEJIBHO W HE3aBUCUMO OT OCTAJIBHOIO CHAapsKEHUS, KOTOPBIM OCHAIEHbI
KOJIOZIBI M CaM CIIEJIE0JIOT, @ COCTABIAET 3BEHO TaK Ha3bIBAEMOM CTPAaXOBOYHOMU
Henu. 9TO0 COBOKYNHOCTb BCEX 3JIEMEHTOB U CHApSDKEHMs, KOTOPBIE B JAHHBIN
MOMEHT  CBfI3aHbl  IIOCPEJICTBOM  BepeBKM: ckama —  Kpok  SPIT
(camompoOuBarommii NUIAMOYpPHBIN KPIOK KOHCTpYKuuu ¢upmsl Societe de
Prospection et d'Inventions Techniques — SPIT) mnu nursimOypHBIH KPIOK, €ro
VIIKO, «3aKJajka» U Mp. — KapaOWMH — BEpeBKa — CIIyCKOBOE YCTPOWCTBO HIIU
caMOXBaT, CTPaXOBOYHBIN KOHeEI| — kapaOuH — Oeceaka — Teso cneneosora. Kak
IIpU CIIyCKE WJIM MOJBEME, TaK U NPU MAJEHUH BO3HUKAIOIIME CTAaTUYECKUE WIIH,
COOTBETCTBEHHO, JIMHAMMYECKHME HAarpy3ku I[EpelJalTcs KaxkKIOMYy 3BEHY,
BKJIIOYEHHOMY B LI€TIb B JJAHHBII MOMEHT.

3anoMHUTE:

% Jro0as memnp MpoYyHa HACTOJBKO, HACKOJIBKO TMPOYHO ee clabdeiiee
3BeHO0. CTpaxoBOYHAas LIENb — HE UCKJIIOYEHUE U3 3TOr0 IIpaBUJIa;

® ** W3 BCEX DIIEMEHTOB CTp&XOBO‘-IHOfI nenm MMCHHO BEPCBKa HMMCET

camble M3MEHYHMBBIE XapaKTEPUCTUKU U crenuduuecku BeaeT ceds
IIPY JUHAMUYECKUX Harpys3Kax;

% BEpeBKa IMOJBEPracTCs CcaMbIM OOJIBIIUM  HArpy3kam IpHu
paspyllieHur ONOPHI WM KAKOTo-TUOO 3JeMEHTa MPOMEKYTOYHOM
HABECKH W B CiIydasx, KOTJla elle IMPU HaBECKEe JAHHOTO KOJIOJIA
ObLia caenaHa rpyoOas ommOKa, KOTOpasi co3/alia MPEeANOChUIKN IS
TOTO, YTOOBI IIOCIEACTBUS BHE3AIMHOI'O IajeHUs OBLUIM OOJIbIIE
JIOMYCTUMBIX B TAaHHBIX KOHKPETHBIX YCIIOBHSX.

2.2.2. DHeprus nageHus
Ecnium monBecuTh TeNmo OMPENENIEHHOTO Beca K KOHI[y BEPEBKH, OHA
OJIHOBPEMEHHO 10 BCEH [JIMHEe, B TOM YHCJIE€ M B TOYKE KperuieHus, Oyjaer
MO/IBEPraThCs JEHCTBUIO CHIIBI, PABHOW BECY IMOJABEIICHHOTO rpy3a. OIHAKO, eciH



MOJHATH TEJIO HAa HEKOTOPYIO BBICOTY M OTIYCTUTh, CHJIAa PbIBKA Ha BEPXHEM
KOHIIE BEPEBKE OyIeT 3HAUUTEIHHO OOJIBIIIE.

[lon nelicTBMeM TrpaBUTaAllMM IMAJIEHUE JIIOOOTO Tela YCKOpsiercs. ITo
03HAYaeT, YTO €T0 CKOPOCTh TeM OOJIbIlle, 4eM ¢ OOJIBIIeH BHICOTHI OHO Majaer. B
3aBUCUMOCTH OT MAacChl U CKOPOCTH B KaXKJbIi MOMEHT T0JIeTa TeJo 00JamaeT
ONpEEJICHHON PHEpPruen, KOTopas Ha3bIBaeTCsl PHEPrued majeHus. JTa dHEprus
TeMm OoJbIe, 4eM OOoJbIlle CKOPOCTh U Macca majaaromiero tena. CienoBarenbHo,

SHEprus najeHus 3aBUCHUT OT Beca G Tena u BbICOTHl H, ¢ KOTOpOil OHO majaer:
E=GH (ta6x1.5)

TabOnuita 5.
3aBUCHMMOCTDH JHEPITHH NAaJeHHUs OT BHICOTHI, CKOPOCTH M BPEMEHHU NAJeHU.

SHEPTHS NaJeHUS IPU
BBICOTA ITaJCHUS CKOpPOCTh BpeMs TaJicHUs
(m) najgeHus (KM/4) (©) Bec%gﬁi}(()iii?\;eﬂa
1 16 0.45 80
2 22 0.64 160
5 36 1.01 400
10 50 1.42 800
20 71 2.02 1600

IIpu ocTaHOBKE BEpEBKOM MAACHUS Tela CKOPOCTh €ro naaaet 1o Hyis. Ilpn
3TOM DJHEprus MaJeHMsl JOJKHA MPEBPATUThCS B JHEPruio jAedopMmaluu
IIPEUMYIIECTBEHHO BEPEBKH, a YaCTHUYHO — W OCTaJIbHBIX DJIEMEHTOB
CTPaxOBOYHOM LIEIH, B TOM YHCJIE TEJIa CIIEJIE0JIOra.

2.2.3. [luxkoBasi AMHAMUYECKAsA HATPY3Ka



B nauane cBobonHoro magenus sHeprus tena pasHa GH. YToOwr ocTaHOBUTH
NaJieHue, BEpPEBKAa JOJKHA COBEPIIMTH ONpPEAENIEHHYI0 pabory aedopmauuu A,
KOTOpasi JoJDKHA ObITh paBHa sHepruu maneHus E, To ecte A=E. D10 MOXHO
IPOWLIIOCTPUPOBATh I'paUKOM, KOTOPBI IIOKa3bIBAET, KAaKOBO YJJIUHEHUE
BEPEBKM IpU ompezeneHHo cuine (puc.2). Tak kak pabora ecTb NPOU3BEIECHUE
CWJIbl Ha MPONAEHHBIM MyTh (KOTOPHIA B JaHHOM Cily4ae paBeH h — yJIMHEHHIO
BEPEBKM), IUIOIIAJAb MEXIYy KpHUBOH M abcuuccoil paBHa paboTe, COBEPILIEHHOU
BEPEBKOM U 3a/iepKaHNHU MaJIeHUs Tela.

Cuna, BbI3bIBatOLIAs JeopMaliio BEPEBKH, HENPEPHIBHO HApPACTaET, MOKa
pabota A BepeBKM HE CTaHET paBHa »Hepruu mnajgeHus E. MakcumanbHoe
3HaUYE€HHE CUJIbl, KOTOPOTO OHAa JOCTUIaeT NpPHU 3aJepKaHWM MaJeHHs, Ha30BEM
nuKoBOM nuHamuuecko Harpyskou (IIJIH). Muade roBops, 3T0 MakcuMmasabHas
cuja IMHAMHMYECKOIO J1apa, KOTOPOMY CTPaxOBOYHAs LIENb U YEJIOBEYECKOE TEJIO
MOJBEpPraloTCsl B MOMEHT, KOrja NaJCHUE OCTAaHABIMBAETCS BEPEBKOW U
MOCJIEIHSS IEPECTAET YAJIUHATHCS.

Bennunna IIIKOBOU
JUHAMUYECKON Harpy3kH 3aBUCUT OT
(dakTopa MajJeHUs U JTUHAMHYECKUX
CBOMCTB BepeBKM. [Ipu onuHakoBou
SHEPTrUU TNAJACHHUS OHa OyIeT HIDKEe
mist 6ojiee 3JIaCTUYHOW BEPEBKU H
BBIILIE JUIsI TOM, KOTOpas crnabee
YAJIUHSETCS (puc.3).
CrnenoBartelibHO, cuia
JUHAMUYECKOTO yJapa 3aBUCUT HE

o TOJBKO OT DJHEPrUM NaJEHUs, HO
i kr B oo RO ragke OT  CIIOCOOHOCTH  BEPEBKH
OoJpIle WJIM MEHbBIIE YIIUHSATHCA.
IlooToMy HeBepHO AymaTbh, 4YTO
MAJEHUID C ONPEIECICHHON BBICOTHI
BCErjJa COOTBETCTBYET OJIMHAKOBAsd

NMKOBAas IMHAMUYECKasl Harpyska,
, KaK HEJIb3s ONpPENEIATh
| ! HaJIeKHOCTh BEPEBKU TOJIbKO Ha
_ OCHOBaHMU  JIaHHBIX O €€
aoe| — — ; MMPOYHOCTHU Ha Pa3phIB.
3 [Ipu majeHuu ¢ OJMHAKOBOM
BBICOTBI TE€J pa3JIMyHOIO Beca
BO3HMKAeT pa3iuyHas MHUKOBasd
NVHAMUA4YecKas Harpyska. Jlaxe
uMesi OY€Hb OOJIBITYIO0 IPOYHOCTH
Ha pa3pbiB, ciabod3IacTUYHAS
BEpEBKaA npu 3a/iepKaHuu
NaJICHUS HUCHBITHIBAET OOJIBIIYIO

i

Finlé e — -
CLFald

Puc. 2. VYanunenue u paborta
BEPEBKM  IIPU  DPA3IM4YHOM  CHIIE
Harpy>KeHus.
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Puc. 3. 3asucumocts I[IJIH ot
JTUHAMAYECKUX CBOWCTB BEPEBKHU.



MUKOBYIO Harpy3Ky, 1 HA000pOT.

3anomumuTe:
KonkpeTHoe 3HaUeHNE MUKOBOW TMHAMUYECKON HAarpy3Ku BapbUPYETCs
B OYEHb WIMPOKUX Ipezaenax. OHO HE 3aBUCUT OT a0COJIFOTHOM BBICOTHI
() MaJCHNUs, A  ONPENEeNsAeTCS  MCKJIIOYUTEIBHO  JAUHAMHYECKUMU

Ka4yCeCTBaMU BCPCBKU U (1)aKTOpOM IIagCHuA.

2.2.4. ®akTop naageHus

®dakTop naneHus f onpenenseTcs OTHOIIEHUEM BBICOTHI MAJIEHUS K JIMHE
BEpPEBKH, KOTOpas ero 3aaepxkuBaet: f=H/L. OT Hero 3aBUCUT CTEIEHb MAACHHUS, a
OT HEE — Harpy3Ka Ha CTPaXxOBOYHYIO IEIb MPH €T0 3aJepP>KaHUHN BEPEBKOM.

[Ipeanonoxum, 94To Mbl NOAHSIU Teno P Ha 2 M Haja TOYKOM KperieHus
BepeBkH A (puc.4a). Ecim ormyctuts ero, Beicotra H ¢cBoOOHOTO MaieHust 10 €To
OCTaHOBKM BEPEBKOU OyleT paBHa 4 M, T.€. yABOCHHOU juinHE BepeBke L. B aTom
cinydae axtop nageHus: Oyner paBeH 2:

f=(BbIcoTa mageHus )/(nnuHa BepeBkn )=H/L=4 m/2 M=2

B nepeBoge ¢ s3p1ka udp 3TO 03HAYALT, YTO KAKIBIF METP BEPEBKHU JOJDKEH
MOMJIOTUTh SHEPTUIO, PABHYIO YHEPIUU CBOOOJIHOTO MAJICHUS Teja C BHICOTHI 2 M:
4 M BwicoThl manenuss x 80 krc Beca = 320 Krc M DJHEpPruM maJCHHUS,
pacrpeneseHHOW Ha OJWH METp BepeBku. Wnu, npyrumu cioBamu, (akTop
ompeessieT Tak Ha3blBAEMYI) OTHOCHUTENIbHYIO BBICOTY MaJEHHs, T.€. CKOJIBKO
METPOB CBOOOJHOTO TOJIETa NPUXOAUTCA HAa OJUH METpP [UIMHBI BEpPEBKH,
3aJ€pKUBAIOIIEH TTaJICHUE.

[Tornomaemass sHeprusi mMajJeHUs OJMHAKOBA [ KaXJOro CaHTHUMETpa
BEPEBKM M BBI3BIBAET OJWHAKOBOE Y/JJIMHEHUE PABHBIX y4acTkoB. Ilostomy u

: o01ree VJINHCHHE BEPEBKH B
O— pee——ra

i f CAaHTHMETpPax  MPOMOPIMOHAILHO €€

[ J mmue. ClieqoBaTebHO, CIIOCOOHOCTD

L BEPEBKH TOTJIONIATH YHEPTHUIO0 OYIET TeM

[ Ooxaple, yeM OoOJbIIE €€ JianHa. Bot
novyemMy Harpyska Ha BEPEBKY,
MPUHUMAIOIIYI0 Ha ce0sl AUHAMHYECKHI
yaap, 3aBUCUT HE OT aOCOJIIOTHOW, a OT
OTHOCHTEIIBHOW BBICOTHI, T.€. (Qakropa
MaCHMS.

UToOBl MOJIKPENUTh 3TOT BHIBOJ,
JaBaiiTe MOJHUMEM TPy3 HE Ha 2 M, a Ha
20 M Haj TOUKOM mojaBeca BepeBKH. Jlis
3TOro MOHanoO0UTCs BepeBKa JiuHON 20
M, a BeIcoTa majeHus coctasut 40 M. B
TUX YCIOBUAX (aKTOp TAJACHUS HE
m3Mmenntcs: f=40/20=2. He usmenntcd u
JHEprusi, KOTOPYI MOJDKEH IOTJIOTUTh

Puc. 4. ®akrop nageHus: a —
npu H=2L, f=2; 6 — mpu H=L, f=1.



kaxabii metp 20—meTpoBoil BepeBkHu (40 M BricoThl x 80 krc Beca =3200 xrc M
SHEpPTUU MajJieHusi, pacrpeneneHHo Ha 20 M BepeBku = 160 Krc M 3HEpruu Ha
Kaxabli MeTp BepeBkM). CleloBaTelbHO, BEpPEBKA HArpyXaercsi B TOM ke
CTENIeHH, YTO W MPHU MAJCHUU C 4-METPOBOU BBICOTHI, TaK KakK (pakTop mageHHS
OJVH U TOT k€. J[eliCTBUTENbHO, BO BTOPOM CiIydae oOriast sHeprus majaenus B 10
pa3 OombIe, HO U BepeBKa anuHHee B 10 pa3, a ciegoBatensHO B 10 pa3 Gomnpiie
ee CcIoCcOOHOCTh morjomarsh 3Hepruto. M3-3a 3toro paborta (A), KOTOpyrO
COBEpIIAET OJWH METpP BEPEBKH NpPH OJHOM H TOM K€ (akTope MaieHHs,
ONIMHAKOBA W HE 3aBHCHT OT abOCONIOTHOW BBICOTHL. I[loaToMy W mHKOBas
AMHAMHUYECKash Harpy3ka Ha JaHHYIO BEpeBKYy OyleT ogHa W Ta ke KakK MIpH
najieHuu C JBYX, TaK M C JECITH U Oojee MeTpoB, ecinu (aKTop NaJACHUS
onuHakoB, T.c. IIJIH Toxke He 3aBHCHT OT aOCOJIOTHOM BBICOTHI ITaJCHMS, a
TONbKO OT ero Qakropa. [Ipm mpoumx paBHBIX YCIOBHUSX: Macce Tela,
IMHAMHYECKUX CBOMCTBAX BEPEBKH U IMp. — YeM MeHbIIe (HaKTOp MaaCHUs, TEM
MEHBIIIE U BeJIMYMHA MMKOBOW IMHAMUYECKOW HArpy3Ku, U HA00OPOT.

Bo BTopom mpumepe Ha puc.40 BbICOTa CBOOOJHOTO MAaJCHUS paBHA JJINHE
BepeBku, u f=2/2=1. Harpy3ka Ha BEpEeBKY M CTPaXxOBOUYHYIO Ienb Oyjaer
3HAUMUTEJIbHO MEHBIIE, TaK KaK Ha KaXJbl METP BEPEBKHU NPUXOJUTCS dHEPTUs,
paBHas JHEPrUM NAJEHUS TeJla C BBICOTHI BCEro B OJMH METP (2 M BBICOTHI
najgeHus x 80 krc Beca = 160 krc M sHepruu najeHus, paclpeAeIeHHOW Ha 2 M
BepeBKH = 80 KIC M 3HEPTUM HA KaXblii METP BEPEBKH).

MakcuManbHBIM BO3MOXKHBIM (akTop mageHus: paBeH 2. JTa camas TspKenas
CTEIIEHb ITaJICHUs IPU BBICOTE, PABHOM YJIBOCHHOM JJIMHE BEPEBKU. BeposTHOCTH
najeHusi ¢ TakuM (PaKTOpPOM HUKOTAA HE UCKIIOYEHA MPU CBOOOIHOM Ja3aHUH,
€CJIM NEPBBIA U3 CBSI3KM COPBETCA B TOT MOMEHT, KOIJJa BEPEBKA MEXKIY JBYMs
JIOJIBMH HE 3aCTPAaXOBAHA MPOMEKYTOUHBIMU KPIOYbSIMH.

[Ipu paborte B mIaxTe BO3MOJKHBIE MAJECHMSI NPU NPABUIBHO CHEJIAHHOU
HaBECKEe MMEIOT TOpa3q0 MEHbBIIYIO cTeneHb. VX (pakTop 0OBIYHO HE MpeBbHIIIAET
0.3-0.5. imeHHO 3TO MO3BOJISIET B MPAKTHKE CIEICOJIOTHH HCIOJb30BaTh Ooee
KECTKYI0, WIIM TaK HAa3bIBAEMYIO CTaTUUYECKYIO BEPEBKY.

2.2.5. Bpems nagenus. Umnyabc cuibl

JInst aOCOJIFOTHO TBEPJOIO Teja, KOTOPOE MajaeT Ha aOCOJIIOTHO TBEPIYIO
IIOBEPXHOCTb, T.€. IPU IIOJTHOM OTCYTCTBUU 3JIACTUYHBIX DJIEMEHTOB, BpEMs y1apa
CTPEMHTCS K HYJIIO, a €r0 CHiia — K 0eCKOHeYHOCTH. M3—-3a HamM4ust 371aCTHYHBIX
JJIEMEHTOB B CTPaXOBOYHOW ILE€NM M, B IEPBYIO OYEepeldb, BEPEBKH, I
npeoOpa3oBaHus BBICBOOOXKIAIOIIEHWCS TPHU TMaJeHUU HHEPTUU HEOOXOIUMO
HEKOTOpPOE BpeMs, a Cwia yJaapa 3aBHCHT HPEXAE BCEro OT JUHAMHYECKHUX
CBOVCTB BEPEBKH.

[TpousBenenue cuibl yaapa Ha BpeMs €€ aeucTBust Fy,,,xty,,, HaspiBaeTcs
MMITYJIbCOM Cuibl. B TO BpeMs Kak IMKOBasg JIWHAMHUYECKas Harpyska IpHU
¢ukcupoBaHHOM (haKTOpE MaJCHUS HE 3aBHCHUT OT a0COIIOTHOM BBICOTHI, UMITYJIBC
CHJIBl 3aBHCHUT OT BBICOTHI H M HapacraeT ¢ yBeJIMYEHHUEM CKOPOCTH IAJAIOLIETO
tena. Hampumep, ecnm 11t H1 HeoOxonumoe BpeMsi OCTAHOBKHY TaJIeHUS ecTh tl,



a mua H2 — Bpems t2 m H2/HI=R, To
£2/t1=VR, wm npu HI=1 m u t1=0.2 ¢
BpemMsi t2 Ui OCTaHOBKM TAJCHUS C
BbicoThl H2=9 ™m Oyzmet: H2/H1=R=9/1=9;
2/t1=\9=3, wm t2=0.2x3=0.6 ¢, W
BTpoe Oospme. CremoBaTenbHO, OOJbIIE
OyZeT u UMITyJIbC CUIIBI (pHC.S).

Ero mpomomKuTensHOCTh HE 3aBUCHT
s g OT BEPEBKH, TaK KaK MBI yCTAHOBHIIH, YTO

paboTa Kaxaoro Merpa BepeBku (2.2.4.)
Opu OJHOM U TOM e (hakTope mageHus
OJIMHAKOBA M HE 3aBUCUT OT aOCOJIOTHOM
BBICOTHI TajeHus. Jlns cmemeosnora 370,
OJIHAKO, HE TaK, MOCKOJbKY Harpy3ka Ha
HETOo JeiicTBOBaia Obl TOJbIIE.

[Ipu  HEOONBIIOM  TPOU3BEACHHUH
MPWIOKEHHON CHIIBI Ha MPOJOKUTEIBHOCTD yAapa, T.€. MPU KPaTKOM HMITYJIbCEe
CWJIbI, YEJIOBEYECKOE TENO JIETYE BBIICPKUBAET OOJBIIYI0 HArpy3ky. Takas jxe
Harpys3ka, HO mpu 0oJiee MPOJOKUTEIHFHOM HMITYJIbCE CHJIBI, T.€. MPHU OOJIbIIEM
NPOU3BEACHUH MPWIOKEHHOW CHIBI Ha MPOJOJDKUTEIBHOCTD ylapa, MOXKET
MPUBECTH K Topa3no 0oJiee TSHKEIbIM IMOCISICTBHUIM.

L8] .l 1.7 hl L-..1 I:

Puc. S. JImUTenbHOCTD
UMIyJbca CWIBL: | — HMITyJbC
npu najgeHuu ¢ 1 M ¢ dakTopom
l; 2 — uMnynasc Opu nageHuu ¢ 9
M ¢ ¢akTopom 1.

3anoMHUTE:

' [Ipu magennn ¢ 60IbIICH BBICOTHI HATPy3Ka JOJbIIE JEHCTBYET HA TEJIO.

IIpu npo4ux paBHBIX yCIOBHUAX 3TO OIACHEE.
®

2.2.6. ®aKkTOpPBI, YMEHbIIAKIINE HATPY3KY NPH NOTJIOIIEHUHU
AMHAMUYECKOro yaapa

Jlo cux mop MbI pacCMaTpHUBAJIHA BOIPOCHI, CBSI3aHHBIE C HArpy3Kou Ha
BEPEBKY IPU IMONJIOLIEHUM JUHAMHUYECKOTO yAapa, C TOYKM 3pEHUS TakK
Ha3bIBAEMOTO CBOOOJHOTO majzeHus. [Ipu pabore B mpomactu Takue YCIOBUS
BO3HUKAIOT CPAaBHUTENIBHO penko. OOBIYHO MaJeHUE COMPOBOXKIACTCS Oojee Win
MEHEE CWIbHBIMU yJapaMH WU TPEHUEM Tejia CIEJIe0JIora O CTeHbI KOJOAa. ITO
JI0 U3BECTHOW CTENEHH YMEHBIIAET CKOPOCTh NAJIEHUA, 4, CIEAOBATEIBHO, U €TO
JYHEPTHUIO.

C npyroil cTOpOHBI, BEpEBKA — HE €IUHCTBEHHBIM 3JIEMEHT CTPaXOBOYHOMU
I[ETH, CIIOCOOHBIA MOTIomaTh dHeprui0. [loka ydgacTuem Kpro4beB, KapaOWHOB U
JIPYTroro MEeTaJNIMY€CKOTO CHAPSKEHUSI B 3TOM IPOIECCE MOXKHO MPEeHeOpedb, HO
HAJI0 YYUTHIBATh y3JIbl, KOTOPBIEC 3aTSITUBAIOTCS, CTPAXOBOYHBIN KOHEL, KOTOPBII
VIUIMHSIETCSI, OOBS3KY, CTpONa KOTOPOM HE CTaTUYHA, MBIMICYHbIE TKaHU
CIelie0sIora, KOTOPBIE Takke 00JIaJaloT HEKOTOPOH 3JIacTUYHOCTHhIO. Bmecrte
B3STBIE, JTH (AKTOPBI, XOTS M HE3HAYHUTEIHbHO, HO YBEIUYUBAIOT OOMIYIO



nedopManrio CTPaXOBOYHOM LEMU U CIIOCOOCTBYIOT YMEHBIIEHUIO CHIIBI PHIBKA.
DKCTHepUMEHTaMH YCTAaHOBJIEHO, YTO €CIH MPH CBOOOJHOM NaJCHHUH, HAIPUMED,
TBepJoe Teno Maccoil 80 Kr BBI3BIBAET NMHKOBYIO TUHAMHYECKYIO Harpysky,
paBHyto 720 krc, TO IpHU NaJeHUM yesioBeka B Tex ke ycinoBusax [1JIH nocturaer
TonbKO 550 Krc, T.e. MBIIICYHBIE TKAHH M OOBSI3KH MOTYT MOTJIOTUTH 110 25%
SHEPTUU AUHAMHYECKOTO yaapa.

JleificTBUE MEpPEYUCICHHBIX (DAKTOPOB MPOSBISETCS TOJIBKO MPH MAJACHUH C
Majoi BBICOTHI. [Ipu OosbmIelt BEICOTE MOXKHO PACCUHUTHIBATH TOJIBKO Ha 3P eKT
YAJIMHEHUS] BEPEBKHU.

3anoMHUTE:

' % TpH MOTJIONEHUH JHHAMUYECKOI'0 yJapa CHIbHEEe BCEX JIEMEHTOB
CTpaxOoBOYHOM 1enu aedpopmupyercs BepeBka. CiaenoBareabHo, OHA

i MOTJIOIIAET HAauOOJIBIIIYIO YaCTh YHEPTUH;

% y3JIbl, CTPaXOBOYHBIH PEMEHb, MBIIICYHBIC TKAHU H TIP. YMEHBIIAIOT
IIAKOBBIEC HATPY3KH, HO TOJIBKO IPU MAJEHUU C MAJIOW BBICOTHI.

2.2.7. Hajpe:KHOCTh CTATHYECKOH BepeBKHU

Kak yxe roBopwiIoCh BbIIIE, UII TOTO YTOOBI MOJTYYUTH MPENCTABICHUE O
IIPAKTUYECKOM IIPOYHOCTH BEPEBKH, HAJA0 OINPEACINTh 3HAYECHUE CWIbI, IIPHU
KOTOPOW pPBETCA BEPEBKA C y3JIaMHU, MOKpas, rpszHas u np. Ho wm artoro
HEJJOCTATOYHO JJIsl ONPEJIETIEHUS €€ Ha/le)KHOCTH, €clii OHa crarnueckasd. C TOUKu
3peHusi 6e30macHOCTH TOT (akT, 9TO OHA OBl BBAEpIKaa, HE MOPBABIIUCH, TPEX-
WJIN TPEXCOTKPATHYIO CTAHAAPTHYIO HATPY3Ky IIPU MAJCHUHU, HE UMEET HUKAKOTO
3Ha4YE€HUs, €CIM B TO K€ CaMO€ BpeMs IMKOBas JUHAMHUYECKas Harpyska
JOCTUTAEeT BEJIWYMH, IPEBBIIIAIONIUX CIIOCOOHOCTh BBIAEPKATh 3TY HArpy3Ky
KaKoro—1n00 3BEHa CTPaxOBOYHOU menu wiu creieosyora. C Apyroi CTOPOHBI, U
OTHOCHUTEJIBHO BBICOKas Ha MEPBBIA B3IUIAX NPOYHOCTH HE IIOMELIACT €U
IIOpPBAThCs, €CIU €€ NUHAMHYECKHE XAPAKTEPUCTUKU OKAXKYTCS CTOJIb HU3KHMHU,
yTo npu nagenuu [1JIH npeBsIcUT CTaTUYECKYIO IPOYHOCTb.

ITosTOMY HaAEKHOCTH CTATUYECKOM BEPEBKU HE 3aBUCUT OT NPAKTHYECKOU
IIPOYHOCTH KaK OTIEIBHO B3SITOM BEJIMYMHBI, A ONPEAEISIETCS:



1. CooTHOLIEHHEM MEXy BEIMYMHOW CHJIBI, CIIOCOOHOM MOpBaTh BEPEBKY C
y3llamu, neperu0aMu, TJIMHOM, BJIarod U mp., ¥ BEJIMUYMHON MaKCHUMalbHOW CHIIbI
JUHAMUYECKOTO YyJapa IpU OCTaHOBKE NAJEHUs; WIM, JPYTMMHU CIOBaMH, OT
COOTHOILIEHHUSI MEXAY MPAKTUYECKON IPOYHOCTHIO Ha pas3pblB U IUKOBOU
JUHAMUYECKON Harpy3kou (puc.6). A 3TO O3Ha4yaeT, 4TO IPHU CPbIBE BEIUYHUHA
MUKOBOW HArpy3Kd BCErJa JOJDKHA OBITh MEHBIIE MPAKTUYECKONW MPOYHOCTH.
Ecnm nomyctuth 00paTHOE, BEpEeBKa PBETCS;

2. YcnoBueM, 4TO NMUKOBas AMHAMUYECKas Harpy3ka HUKOTJla HE JOJIKHA
IIPEBHIIATh CIOCOOHOCTH Ka)KAOTO 3BEHA CTPAXOBOYHOW LENH, BKJIIOYAs TEJO
crieneosora, Bbiaepxkarh ee. II/IH 3aBucut, mpexiae Bcero, oT CIOCOOHOCTH
BEPEBKU YUIMHATHCS W BeaW4uHbl (pakTopa mnageHus. CHocoOHOCTH 000
BEPEBKM YUIMHATHCS — ONpPEAEIICHHAs] BeauuuHa. Ee Halo 3HaTh, HO €€ HEeJb3s
n3MeHnThb. OHa yKa3zaHa B TEXHUYECKOW XapaKTEPUCTUKE BEPEBKHU U MOXKET OBIThH
OoJpIlle WM MEHbIIE B 3aBUCHMOCTH OT THIIAa BEPEBKH, a TAaKXK€ OT CTEICHH
n3Hoca. Crieneosor, OJHAKO, MOXKET BIUATh HA BEIMUYMHY (paKTopa mageHus, a
Yepe3 Hee U Ha BEJIMYMHY TMKOBOM IMHAMUYECKOW Harpy3ku (2.2.4.).

[TosToMy npu NpoBECKE KOJOALEB, YUUTHIBASI CPABHUTEIBHO OIPAHUYEHHbIE
BO3MOYKHOCTH YAJWHEHHUS CTAaTUYECKOM BEPEBKM, HAAO CHeJaTh TaK, YTOOBI
BEeNMYMHA (haKTOpa BHE3AMHOTO MAaJCHHUS HE BBIIUIA 32 MPEEeNbl TUHAMUYECKUX
cBoiictB BepeBku (mm.4.3.,4.4. u 4.9.). D10 HE0OX0aMMO, YTOOBI TPH CPHIBE
BennunHa [IJ[H Bcerma ocraBanack B mpefeiiax NPAaKTUYECKOW MPOYHOCTH HA
pa3phIB, T.€. YTOOBI TAPAaHTUPOBATH HAJIEKHOCTH BEPEBKH.

3anoMHUTE:
Uucrast MUII03usl pacCYUTHIBATh HA HAJEKHOCTh CTATUYECKON BEPEBKHU
TOJBKO TIOTOMY, YTO HCXOJIHbI€ JaHHbIE MO €€ MPaKTUYECKOU
o MPOYHOCTH B JiBa, TPpU WU OOJbIIE pa3 BBIIIE MaKCUMAaJIbHOTO

OKUaacMoro ycuiuvsa, €CJIM y BAC HCET HUKAKOTO TIOHATHA O €€
AMHAMHWYCCKUX XapaKTCPUCTHUKAX.

2.3. Koncrpyknus
KoHcTpykiusi cOBpeMEHHBIX BEpEeBOK — KaOenbHOTo Thia. BmepBnie ee

Puc. 6. Hanexnocts BepeBku: 1 —
IpakTHYecKas MPOYHOCTh Ha pazpeiB; 2 — I1/IH
IIpY aMOPTHU3ALMU YyJIapa; a — DHEPrus NnajcHusd,

|

i, MOTJIONICHHAsT  BEpeBKOW, O —  JHeprus,
! = HeoOxoauMasi JJisl pa3pbiBa BEPEBKU C Y3JIaMH,
| & MOKpOW, TPSI3HOM WU T.A., B — 30HA HAJIEKHOCTHU

R BepeBku. Yem OGombme 3Hauenume IIJIH (2)
TS ppubnmKkaeTes K IpakTudeckoil mpounoct (1),
i TeM Oonblle CykaeTrcs 5Ta  30Ha, T.€.

YMEHbBIIIAETCS HAJEKHOCTh BEPEBKH, 1 HA0OOPOT.



npumenmia ¢upma «Edelrid» B 1953 1. Takas BepeBka HMeEET HECYIIYIO
CEpJLIEBUHY U 3aIIUTHYIO OIUIETKY (puc.7).

CepaneBuHa COCTOUT W3 HECKOJBKHX JIECATKOB THICSY CHHTETHYECKHUX
Huteil. OHM pacrnpeneseHsl B JBa, TPU HIM Oojee MNPSMBIX, IUIETEHBIX WIH
KPYYEHBIX XXI'yTa, B 3aBUCHMOCTH OT KOHKPETHON KOHCTPYKLUHU U TpeOyeMbIX
HKCIUTyaTallHOHHBIX XapaKTEepUCTHK. Hampumep, cepialeBHHAa JUHAMHUYECKON
BepeBku Tuna «Classicy» mpomsBoactBa «Edelrid» cocrout u3z 50400 nuteit
tommuHo# 0.025 MM, a ee 3ammuTHas omneTka u3 27000 HUTEH.

Omierka mpenoXpaHseT BEPEBKY OT MEXaHWYECKUX MOBPEXKIACHUU U
OpSIMOTO JIEWCTBHS yJIbTPa(UOIETOBBIX Jy4Yel, MPUAAET BEPEBKE HEOOXOIUMYIO
ruOKoCTh U ya00cTBO B oOpamennu. OHa y4acTBYET W BOCIPHUATHU PA3TUYHBIX
Harpy3ok. Ha ee nomto mpuxoautcst okosio 40% MpoYHOCTH BEPEBKU. 3alIUTHAS
OIIETKA AJIbIIMHUCTCKUX BEPEBOK OOBIYHO OKpameHa. [[Bera MoryT ObITH cambie
pasHble, HO BCerAa SipKHUe, 4TO CO3/aeT yAOOCTBO mpu pabore ¢ IByMs u Oojee
BepeBkamMu. OtuieTka OOJBIIMHCTBA CIIETICOBEPEBOK Oemas.

2.4. Tonmuna

JlnameTp IMHAMHUYECKMX M CTAaTHYECKUMX BEPEBOK, IPOU3BOIMMBIX
OOJBIIMHCTBOM CTHEIMATU3UPOBAHHBIX (DUPM, JISKHUT Yallle BCETO B Mpeaenax oT 9
10 11 mm. KoHKpeTHBIN quaMeTp BEPEBKU JaHHOTO THUIIA PACCUUTBIBACTCS €LIE HA
CTaJMM IIPOCKTUPOBAHUSA B 3aBUCHUMOCTH OT JKEJIAEMBIX JIHHAMUYECKUX H
AKCIUTyaTallMOHHBIX XapakTepUCTUK. [lo3ToMy cuuTaercs, 4To TOIIIMHA 000N
BEPEBKM  JIOCTATOYHA  JUI1  HArpy30K M LEJNed, INPeayCMOTPEHHBIX
IIPOU3BOUTEIIEM.

3anoMHUTE:

' B npakTuueckoit paboTe TOJIIMHA BEPEBKHA UMEET OTHOIICHUE TOJIBKO K
ynoOcTBy oOparieHusi, o0memMy Becy, THOKOCTH U T.II. U HE SIBISETCA
MoKasaresieM HaJe)KHOCTH BEPEBKH.

2.5. Bec
Bec BepeBkm 3aBuCHT OT ee TommuHbl. Ero BenmnumHa, BhIpaxkaemas B
rpaMMax Ha  MeETp, H3MepseTcs B
CTaHAAPTHBIX  YCJIOBHSX  (BIAXHOCTD
Bo3ayxa 65%, Ttemneparypa 20°C) wu
YKa3bIBAa€TCsl IPOU3BOJIUTEIIEM B MACIIOPTE
BepeBKU. OOBIYHO BEC COCTABISET OT 52 10
77 T/M B 3aBHUCHUMOCTH OT TOJIIAHBI H
KOHCTpyKIuHU. BepeBka, He OTHOCSIAsICS K
THUIIaM «Drylonglife», «Everdry»,
«Superdry» (MMnperHupoBaHHasi), MU €€
HAMOKaHWU B TICIIEPE BIHUTHIBAET MHOTO
BOJIbI,  KOTOpas  MOJKET  BPEMEHHO
YBEIMYHUTHh BEC BEPEBKM HAa BEIUYHMHY [0

Puc. 7. KaGenbHast KOHCTPYKLHSL.



40% ot ee mepBOHAYAILHOTO Beca.

2.6. Yaaunenue

Kpome Oosbmiold TpPOYHOCTH TPH HU3KON IJIOTHOCTH CHUHTETHYECKHE
BOJIOKHA MMEIOT €IIE OJIHO LIEHHOE CBOWCTBO — CIHOCOOHOCTb YMJIMHATHCS IOJ
Harpy3kou, Ha KOTOpOW, II0 CyTH, OCHOBaHbl aMOPTHU3ALMOHHBIE CBOMCTBA
BEPEBKH.

He BnaBasicy B moapoOHOCTH, B IEPBOM MPHOIMKEHUN MOKHO BBIIETUTH JABA
BHJIA YAJIMHEHHUS: 3JIACTUYHOE
(ympyroe), npu KOTOPOM IIOCI€ CHATHS
Harpy3Kd BEpEBKa BOCCTAHABIMBAET
CBOIO  IMEPBOHAYAJIbHYIO JJIMHY, U
IJJACTUYECKOE (weympyroe), pu
KOTOPOM npuoOpeTeHHOE noj
Harpy3KoM yJIJIMHEHHE COXpaHseTcs
nocie ee cHAtud. llpm  cinabbix
Harpy3Kax BepeBKa IOIJIOIIAET IHEPTUIO
B OCHOBHOM 3a CYET  yOpyrou
nedpopmanuu, a mnpu 0OoJiee CHIBHBIX

MOSIBJISTIOTCS HEoOpaTUMBbIC
R nedopmanuu.
VY nnuHeHue BBIPAXKACTCS B

Puc. 8. Hapacranue IIJIH c
YBEJIMYECHUEM YHCIIAa BBIACPKaHHBIX
IMHAMHYECKHUX YAapOB.

MMpOICHTAaxX K HayaJabHOU JAJINHC BCPCBKU.

2.6.1. YinHeHne IPH HOPMAJBLHOM
ynorpeoaeHnu

3TO BpEMEHHOE M OTHOCHTEIHHO C1a00e yAIMHEHUS] BEPEBKH MO TSHKECTHIO
CIeJIe0JIoTa U B pe3yibTare ero JACHCTBUI NMpU CIyCKe W MOJBEME B KOJIOAIIE.
Takue Harpy3ku CpaBHUTEIBHO HEBEIMKH W BBI3BIBAIOT, B OCHOBHOM, yIPYTHE
nepopmanmu. BepeBka MOXET WX BBLACPKUBATH MHOTOKPAaTHO H  TOCTE
MpEeKpaIIeHus UX JACUCTBHS OBICTPO BOCCTAHABIMBACT MEPBOHAYANBHYIO IIUHY. B
pe3yibTare 3TOT0 «BBIHOCIMBOCTBY» BEPEBKH IIOCTENEHHO YMEHBIIAETCS, HO
MEUICHHO M B OTpaHWYEHHOU cTemeHd. [1o3ToMy ee CrnoCOOHOCTH BBITOIHSATH
CTPaxOBOYHYIO (DYHKIIMIO COXPaHSETCA OOBIYHO 10 KOHIIA JOMYyCTUMOTrO CpOKa €e
ynorpebnennsa. KoHeuHO, Ha HEe MOXKHO PACCUUTHIBATH TOJIBKO B TpEJEIax,
KOTOpBIE OTBEYAIOT BHIY BEPEBKH, €€ IWHAMHUYECKHM CBOMCTBAM H CPOKY
CIyXObI, eciu, K TOMY >K€, KOJIOJEI] NpPaBWJIHHO IPOBEIICH, a BEpPEBKAa HE
M3HOIICHA MPEXIEBPEMEHHO.

2.6.2. YyinHeHWe NPH NMOTJIOIIEHUH JHHAMMYECKOI0 yaapa
OT0 upe3BbIYAiHO KPATKOBPEMEHHOE, HO 3HAUMTEJILHOE YJIMHEHUE BEPEBKHU
IOl ACMCTBUEM HArpy30K, BOZHMKAIOIINX B PE3yJbTaTe JUHAMUYECKOTO ynapa. B
3aBUCHUMOCTH OT (haKTOpa MaJCHHUS U BHJA BEPEBKH CTENCHb yIJIUHEHHUS MOXKET
ObITh camoil pasHoi. Hampumep, mpu manenun c (axtopoMm 2 yIJIUHEHHE



JUHAMUYECKON BEPEBKM MOXKET MpeBbIcUTh 25% oT ee piuuHbl. CHIIbHBIE
IMHAMHYECKHE HArpy3Kd MOPOXKIAIOT OOJBIINE WM MEHBIINE IJIACTHYECKHUE
nedopManuu, KOTOPhIE HEOOpAaTHMBI. JTO O3HAYaeT, 4YTO B OOJbIICH WIN
MEHbILIEH CTENEHU YMEHBbLIAETCS JajbHEWIIas ClIOCOOHOCTh BEPEBKU IOTJIOLIAThH
SHEPIHUI0, TO €CTh YMEHbIIAETCS €€ HaJleKHOCThb. Hano mmeTs B By, 4TO NpHU
KaX/JIOM HOBOM YyJape NHMKOBas AMHAMUYECKas Harpy3ka BO3pacTaeT M Iocie
HECKOJIBKUX CHJIBHBIX PBIBKOB JIOCTHIa€T BEIMYMHBI, IPEBBIIAIONIEH TPOYHOCTh
BEPEBKHU (pUC. 8) IIUHBI.

3anoMHUTE:

CBOOOJHOTO Jla3aHWs BBIAEpKala yIap C BBICOKUM (hakTopoM

' % obas nUHAMHUYECKas BEPEeBKa, KOTOpas W3-3a CPbIBa BO BpeMs
® najieHns, 0OJIbIIEe HE TOJDKHA UCIOJIB30BAThCS A CTPAXOBKU;

¢ 1npu paboTe cO CTaTUUYECKON BEPEBKOM yXKe IOCIE NIEPBOrO PhIBKA B
pe3yJibTaTe pa3pyLICHHs IPOMEKYTOUYHOTO KPEIUICHUs W IPYTOTro
M0100HOTO MPOUCHIECTBUS Jaxke MPHU HEOOIbIIOM (aKTOpe MaACHHS
€€ HaJl0 Cpa3y UCKIIIOYUTH U3 YIOTPeOIeHHS.

2.7. O0pbIB NOCJIE HEKOTOPOTO YNOTPeOdJIeHU

IlepenBuxeHMs] CAMOXBATOB 10 BEPEBKE MPHU MOIbEME U TPEHHUE €€ O KAMEHB
IIpU BBITATMBAHUU €€ U3 KOJIOALA — OJIHA U3 IPUYMH U3MEHEHHUs JUIMHbI BEPEBKU.
CkanbHbIE BBICTYIBI W peOpa, Kak u 3yOIbl Ha S3BIYKE CaMOXBaTa BBITATHUBAIOT
COTHM HHTEM M3 NEPBOHAYAIBHO IVIAJKOW U IUIOTHO YJIOKEHHOM IIOBEPXHOCTH
3allUTHOM OIUIETKU BepeBKHU. EciM cHadana HUTU OIUIETKHM HATSHYTHI, TO IOTOM
oHH JehOopMUpPYIOTCS, 00pa3yl0T MUHHUATIOPHBIEC METENbKH WM PBYTCS. Tak Ha
IIOBEPXHOCTH JI000H BEPEBKH MOSABIIAETCS «Mex». M3-3a 3TOr0 mnocsie HEKOTOporo
yHnoTpeOJieHNs BEpEBKa CTAaHOBUTCSI HEMHOTO TBEP>KE U yKopauuBaeTcs Ha 3-5%.

Kpome Toro, Bce xabenbHBIE BEpEBKH, HE MMIIPETHUPOBaHHBIE (paOpudHO,
CKpy4YHMBAIOTCs OoJiee WIM MEHee II0Cie TMepBOro HaMokaHusi. Hampumep,
cTaTHUYecKass BepeBKa mpoms3BoAcTBa (upmbl «Mammuth» mocie mepBoro
HaMOKaHUs, JaXe €CJIU €10 €l HE MO0JIb30BaJUCh, YKOPAUYUBAETCS IPUMEPHO Ha
4.5%. Ilocne HECKONBKHMX IOXOJOB M KakK pe3yjbTaT HAMOKAaHHMM B KOJOAUAaX U
CTUPOK, OHa MOJXET Ccokpartutbcs eme Ha 11.5%, mnocne yero mpouecc
crabunusupyercs. [loutu Tak ke ykopauuBaercs u 10-Mmm BepeBka «Superstatiky
npousBojacTsa «Edelridy.

3. Buabl BepeBKH.

OcHOBHasi OTJIMYUTEIbHAS YEPTa, ONpPEIEIIoNnas BUJ JaHHOW BEPEBKH, €€
JUHAMUYECKHE KayecTBa, KOTOPbIE B OCHOBHOM 3aBHCST OT €€ CIOCOOHOCTHU
YIUIMHATHCS MO HArpy3Koul. Enie npu KOHCTpyHpOBaHUH BEPEBKU B 3aBUCUMOCTH
OT KEJIAEMbIX JKCIUIyaTallUOHHBIX CBOWCTB €€ CIIOCOOHOCTh K YJJIMHEHUIO KakK B
MIPOLIECCE HOPMAJIBHOTO YIOTPEOJIEHHS], TaK U MPH MOIVIOLEHUN JUHAMUYECKOTO



ylapa IpeABapuTEIbHO 3aKII0YAEeTCsA B JUANa30H C HEKOTOPHIMU IpaHullamu. B
COOTBETCTBUU CO CTEIEHBIO YMJIMHEHUS MOJ HAarpy3KoW, a Takxke LeNsIMU, I
KOTOPBIX OHA MPOU3BOJUTCS, BEpPEBKA MOJPa3/E/ISIETCd HA JIBA OCHOBHBIX BHJA:
JMHAMUYECKasi, UJIM aJIblIMHUCTCKAsi BEPEBKa, U CTaTUYECKasl, UIIU CIIeIEOBEPEBKA.

3.1. luHamMu4eckasi BepeBKa

[Ipou3BoAUTCA B OCHOBHOM I HYXJ aibluHu3Ma. CTeneHb yJIJIMHEHUS
Opyd HOPMaJbHOM NPHUMEHEHHH COCTaBlsieT 00bgHO oT 4.5 1o 6.5%. Ux
OCHOBHBIE KauyecTBa OIPEIEIAI0TCS HOpMaMu MexXAyHapoJHOTO  COl03a
anpnuHucTckux accounauuii (UTAA). OHu pernaMeHTHpYIOT IPOU3BOJICTBO JBYX
THUIIOB AJIbIIMHUCTCKUX BEPEBOK: OCHOBHBIX (BO MHOTMX CTpaHaX OHM Ha3bIBAIOTCS
OJIMHOYHBIMH) U TaK Ha3bIBAEMbIX JIBOMHBIX, UJIU TIOJYBEPEBOK.

OCHOBHBIM HAa3bIBA€TCA TAKOW TUI JAMHAMUYECKOW BEPEBKH, KOTOPBIA IO
CBOEH KOHCTPYKLHH MpEIHa3HA4Y€H U1 MCIOJb30BaHUSA Il CTPAXOBKU IpHU
CBOOOJITHOM Jla3aHMM W 00anaeT HeOOXOIMMBIMHU KadecTBaMH [JIsI HaJIEKHOTO
3aep)KaHns TAJCHUA C MaKcuMaidbHbIM (aktopoMm 2. TonmuuHa OCHOBHOM
BepeBKkH yaie Bcero ot 10.5 no 11.5 mm.

JIBOMHOM, MM MOJYyBEPEBKOM HA3BIBACTCS AUHAMHUYECKAs BEPEBKA, KOTOpas
00s13aTENbHO JOJDKHA OBITH CABOEHA NPH CTPAXOBKE. Y OJMHOYHON BEPEBKHU HET
HEOOXOAMMBIX Ka4eCTB IJIsl TOTO, YTOOBI BBIAEpPXKATh MajeHue ¢ ¢Gakropom 2.
[TonyBepeBku umerotr toamuHy 9 u 10 mm. McnbiTanust 1yisi OLEHKU OCHOBHBIX
KauecTB JUHAMHUYECKOW BEpPEBKHU MpoBonsTcs ¢ momolpio Ttecta «Dodero». C
ATOW IENbI0 HCIOJIB3YIOT 00pa3iel BepeBku miuHOoN 2.80 M. Ha cnenmanmsHOM
CTEH/I€ MPOU3BOIAT MOCIIEOBATEIbHBIE TAJICHNS TPY3a C BBICOTHI 5 M C (PaKTOPOM

1.78 (puc.9). OCHOBHYIO BEPEBKY
UCIIBITBIBAIOT C I'py30M 80 KI, NOIYBEPEBKY
ﬁ" 1 — 55 kr. OOpa3mpsl TPUBS3BIBAIOTCA K
' COOTBETCTBYIOUIMM  3JIEMEHTaM  CTEHJa
‘ y310M OynuHb, a MpU NAACHUH Tpy3a

L S R A

BO3HUKAIOT INpU NAJE€HUU BO  BpeMi
CcBOOOJHOTO JIa3aHuUA.
. Baxueiiiune tpeboBanus UIAA «
KauyecTBaM JINHAMHYECKOU BEPEBKH TAKHUE:
- HMKOBas JWMHaMHMuyecKas Harpyska
g IpHU 33JepKaHUM TEPBOro MaJeHUs
. rpy3a He npeocxoauT 1200 kr pis

5 BepeBKa meperubaercs Ha yroa 150
h rpamycoB depe3 kapabuH quamerpom 10 mMm.
i ' DTUM  MMHUTHPYIOTCA  yCJIOBHA,  TIO
Z JQ l BEPOSATHOCTH  IOXOXKME HA T€, YTO

- OCHOBHOH u 800 KT IS
MOy BEPEBKH;
- BepeBKa BBIJIEP>KUBAET, HE

Puc. 9. Cxema Tecra «Jlonepo». .
MOPBABIINCh, IO MEHBIICH Mepe



IATh I0CJEJOBATEIbHbBIX IAJEHUM COOTBETCTBYIOLIEIO THILYy BEPEBKHU
rpy3a ¢ ¢akropom 1.78;

- YUIMHEHHE IPU HOPMAJIbHOM YHOTpEOJEHUH HE MPEBOCXOAUT 8% I
ocHOBHON M 10% payid mMoOJIyBEpEBKM NPU CTATUUYECKOM HarpyKeHHH
BecoM 80 KT.

[Ipenen, KOTOPOro NUKOBasi AUHAMUYECKAsl Harpy3Ka He J0JKHA IIPEBIIATh
Ja)ke TPY MaJeHUU ¢ MaKCUMAIbHBIM (DAaKTOPOM, 3aMMCTBOBAH U3 MPAKTHYECKOTO
ombiTa mapamtoru3Ma. OH Jo0Kaszal, 4To W Npu Haubojee OIaronmpusATHOM
CTE€YEHHH OOCTOATENIHCTB, HAIWYUU OOBSI30K W T.JA. YEIOBEK MOXKET BBIAEPIKATH
TOJIBKO KPAaTKOBPEMEHHYIO HAarpy3Ky, He OoJbmryio 15-KpaTHOTO COOCTBEHHOTO
Beca. Ecnu cuuraTh, 4TO cpeaHUil Bec yenoBeka paBeH 80 Kr, TO MOJY4YUTCs, YTO
OH MOJKET BbIIEpKaTh Harpy3ky MakcumyM 80x15=1200 xr.

MaxkcuManpHbI — Npeaen, ONPENEICHHBIM IO  3HAYEHUIO  IIMKOBOWU
JUHAMUYECKOHN Harpy3ku Ha nosyBepeBKy (800 Kr), Ha nepBbIi B3IJIA BBITJISAINUT
Oonee OMArONMPUSATHBIM IO CPaBHEHHUIO C HPHUHATHIM 3a HOPMY JUIS OCHOBHOM
(1200 kr). B nelcTBUTENBHOCTH 3TO HE TaK, TaK KaK OH JOCTUTAaeTCs IpHU
3a/lep’KaHuMd  MaJeHus TIpy3a, 3HAUYWTENIbHO MEHBIIEro IO BeECcy, 4YeM
WCIIOJIb3YEMbII 1711 WCOBITAaHWA OCHOBHOW BepeBkH. HamommHaem 00 3TowM,
MOTOMY 4YTO B HACHOPTE C TEXHUYECKUMHU XapaKTEPUCTHUKAMM AJIbIIMHUCTCKON
BEPEBKU OOBIYHO YKa3bIBAETCS MAKCHMAJIbHOE 3HAUYCHUE MHUKOBOM JUHAMUYECKOM
Harpy3KH, HO HE YCJIOBHSI UCIIBITAHHUS BepeBKU. Ecnu 3Tu moapoOHOCTH HE 3HATH
WIM HE YJENATh UM JIOJDKHOTO BHUMAaHHs, a B IACIOPTE JaHHOW BEPEBKU
burypupyer 3HaueHHE MUKOBON JMHAMHYECKOW HArpy3KH, PaBHOE MU MEHbBIIEE
800 Kr, MOXKHO BIIaCTh B 3a0JTyK/ICHHE MPU OIEHKE €€ JUHAMUYECKUX Ka4eCTB.

3anoMHUTE:

' X npu CBO6OI[HOM JasaHruu JIs1 CTPAXOBKU MCIOJB3YIHOT TOJBKO

JTUHAMUYECKYIO BEPEBKY;

®
% Korga mpu CBOOOJHOM Jla3aHUU CTPAXOBKAa OCYIICCTBIISICTCS

CIABOEHHOU MOJYBEPEBKOW, 00€ 00s3aTeIhHO BCTETHBAIOTCS B J[BA
OTHENbHBIX KapaOWHa, HO KPEMATCS K OJHOMY M TOMY K€ KPIOKY.
Eciu ux BCcTeTHyTh B OAMH KapaOWH, MPU JUHAMUYECKOM yaape
€CTh OIACHOCTh, YTO OJIHA TPIKMET M CPEXKET IPYTryl, a €CiH
KOKIYI0 TPUKPENUTh K OTACIBHOMY KpIOKY, OJIHA MOXET
HArpy3UThCs OOJIBIIIE ¥ HE BBIICPKATH yapa;

¢ npu CBOOOJHOM JIa3aHUU C JIByMs OCHOBHBIMU BEpPEBKAMH JJIA
KaXJI0M M3 HUX 3a0UBarOT OTIEIbHBIN KpIOK. Eciiu UX BCTETHYTH B
KapaOMH OJHOTO M TOrO K€ KpIOKa, IPU JUHAMUYECKOM yzape
IIMKOBAsi Harpy3Kka MHOTOKPAaTHO BO3pacTacT.

3.2. CraTnyeckasi BepeBKa
Bo Bropoi#t momoBuHe 60-X TOAOB B MPAaKTHUKY CIEIECOJOTHM BOIUIM JBA
HOBBIX IMPHUCIOCOOJICHNSI — CIYCKOBOE YCTPOMCTBO M caMoxBaT. X OwicTpoe u



IIMPOKOE PACHPOCTPAHEHHE BCETO 3a HECKOJBKO JET IOJHOCThIO H3MEHWIIO
TEXHUKY MPOXOXKIECHHUS BEPTUKAIbHbIX memep. OT JEeCTHUL] IOCTENEHHO
oTka3anuck. Ha 6a3e camoxBaToB MosSBUJIACh TaKas HOBAas TEXHUKA, KAK «CITYCK H
NOJABEM IO BEPEBKE CO caMOCTpaxoBKoiW» M Ap. Ho mocie Toro xak BepeBka
CTaja OCHOBHBIM CPEJICTBOM HE TOJIbKO CTPAaXxOBKH, HO M IOJbEMA B KOJOJLE, €€
OoJpIIast 3JIaCTUYHOCTD, TAK HEOOXOAMMAsl ISl CTPaXOBKH, Cpa3y NpEeBpaTHIACh B
€¢ OCHOBHOU HemocTtaToKk. HeoOxoaumocTh TONTaThCs HAa MECTE, IIOKAa HE
BBIOEpEIIb 1O KpaifHel mepe 5-6 METpOB YUIMHEHUS, MPEXAE YEeM CIENe0JIorT
OTOPBETCA OTO JTHA OOJBIIOTO KOJOANA, 1 0COOCHHO MOCTOSIHHBIE MOACKOKH MPH
KaXJIOM IEpEMEIIEHUN caMOXBaTa II0 BEpPEBKE, HE U3 CaMbIX MPUITHBIX
omymenuii. C Jpyroil CTOpPOHBI, NpPU CONPUKOCHOBEHHMH CO CKaJIOW B
Harpy>KeHHOM COCTOSIHUHM BEpeBKa TEM OOJbIIe TpeTcs, 4eM OoJiee 3I1acTUYHA.
Bce 310 noTpedoBano co3gaHus BEPEBKHU C MaJlOi CTENEHbIO YIJIMHEHUSI, KOTOpas
NoJy4yuia HauMEHOBaHME cTaThueckod. Takas BepeBKa NMPOU3BOAMTCS IPEKIE
BCEro s 1eneil creneosioruu. Ee ynnmHeHne npu HOpMalbHOM yHOTpeOJeHUun
oy Harpy3koi 100 kr cocraBusier 00brdHO OT 1.5 10 2.5%, ee TommuHa — OT 8 10
11.5 mm.

N3-3a Oosiee HHU3KOW CTENEHW YIJIMHEHUS €€ CIIOCOOHOCTh TOTJIONIATh
SHEPrUI0 HM)KE, a IHMKOBbIE JUHAMHUYECKHWE Harpy3ku 3HauuTenbHee. OHuU
npespimatoT 1000 krc npu mageHun rpys3a Becom 80 Kr ¢ (akTopom, paBHBIM
Bcero 1, B TO BpeMsl Kak /Uil JUHAMUYECKON BEPEBKM ATO 3HAYEHHE PEIKO
MPEBBIMIACTCS JaKe MPU MaJCHUU C CAMBIM BBICOKUM (haKTOpOM — 2.

TexHuka OIMHOYHOU BEpPEBKH TMOSBISIETCS W pa3BUBAETCS Ha 0asze yxe
CYILECTBYIOLIEH CTATUYECKOUN BepeBKU. M MOATOMY KaKIOMY CIEJIE0JIOTY JOJIKHO
OBITH SICHO, YTO BCE €€ Pa3BUTHE CBSA3aHO C KAYECTBAMHU M XapaKTEPUCTUKAMH
CTaTHYECKUX BEPEBOK, a HE CO cenu(puKoil KOHCTpYKInU BepeBoK. [loaTomy ot
CTATUYECKUX BEPEBOK HEJNb3s OKUJATh KAUECTB, KOTOPBIX HET U3HAYAJIBHO.

[Ipon3BOACTBO CTATUUYECKOW BEPEBKHU €Ill€ HE PErIaMEHTHPOBAHO HOpMaMu
MexnyHaponnoro cneneonorudeckoro corosa (UIS), kak ato cnenano UIAA nis
IUHaAMU4YecKoil. B Hacrosiee BpeMs Bce, UYTO KacaeTcsi €€ TEXHUYECKUX
XapakTEePUCTHK, 3aBUCUT OT JOOpOi BONMM  KOHCTPYKTOPOB  (pUPMBI-
npou3BoauTensd. Pa3BuTHE TEXHUKHU OJHOM BEPEBKHU COINPOBOXKAAIOCH COTHSIMU
AKCIEPUMEHTOB, MPOBOJUBIIMXCA KaK OTACIbHBIMHU CIIEJIEOJIOTAMH, TaK U
KIy0aMH ¥ HAIUMOHATBHBIMH (perepamusiMi  CIENICOJIOTHH. Y CTAaHOBJICHHBIC
HEJJOCTAaTKM CTAaTHYECKONW BEPEBKM C TOYKU 3PEHUS TEXHUKHU OJHOW BEPEBKHU
KOMIICHCHPOBAIMCh COOTBETCTBYIOIIMMHU TpAaBHIAMU €€ YHOTpEOIeHHs W
croco0aMu MPOBECKU KOJIOIIEB.

Kak moxckaspiBaeT camM0 Ha3BaHUE, CTaTHyecKas BEpEeBKa HUMeEET
OTPAaHUYEHHYIO JJIaCTUYHOCTh W, B TNPHUHIMIE, HE MpeJHa3HaYeHa It
aMoOpTHU3aIK OOJIBIINX NUHAMHUYECKUX HAarpy3ok. CTaTHdeckas BEpeBKAa MOXKET
BBIIEpKaTh MajneHue ¢ (axrtopom He Oospbme 1. DTO 03HAYAET, YTO CHENIEOJIOT,
KOrJla OH MpHBS3aH K TaKOW BEPEBKE, JIOJHDKEH KAaTErOpPUYECKU HCKJIIOYHUTh
BEPOATHOCTb _CHUTYallUM, IPU KOTOPOM OH MOKET O0Ka3aTbCsl BbILNIE TOYKHU
KPEIJIEHHUs BEPEBKU. DTO MPABUIIO JIETKO 3alIOMHUThH U MPH KEJIAHUU EUle JIerye




UCII0Th30BaTh. COBEPIIEHHO HEAOMYCTHMO MCHOJIb30BATh CTATUYECKYIO BEPEBKY
JUTSL CTPAXOBKU MPU CBOOOJIHOM JIa3aHUU 110 CTEHAM TaJlepel U IPYTUX MOT00HBIX
NEeUCTBUAX. B Takux ciydasx MCMOJIB3YIOT TOJBKO JMHAMUYECKYIO BEPEBKY. DTH
MpaBUJia HE JIOMYCKAIOT HUKAKUX HWCKIIOYEHUH — ¢ HUMHU JOJDKEH CUHTATHCS
KaX bl CIIEJIC0JIOT, €CIIM XOUEeT NEePEKUTh BEPEBKY, C KOTOPOI paboTaet!

3.2.1. CraTuKO-AMHAMHYeCKasl BepeBKa

CrtpeMsch NpHUBECTH CBOMCTBA CTAaTUYECKOW BEPEBKUM B COOTBETCTBHUE CO
cnenu(PUKON TEXHUKH OJIHOM BEPEBKM, HECKOJIBKO JET Ha3aJd KOHCTPYKTOpPHI
HECKOJIbKUX (pupM pa3zpaboTanu ee pa3HOBUIHOCTb — TaK Ha3bIBAEMYIO CTaTUKO-
IMHAMHYECKYIO BepeBKy. [lepBas BepeBka Takoro tuma Obljia BITyHIeHa GUPMOA
«TSA» (®panmusi) B 1978 r. 3a Helh mociempoBanu «Dinastaty ¢paHiry3ckoi
¢bupmsl «Beal» u anrnmiickas «Vikingy ¢ cepAneBUHON U3 KeBIapa.

CraTtuko-auHaMu4ecKasi BEpEBKa TOKE UMEET KaOeJbHYI0 KOHCTPYKLHIO, HO
COCTOSIT M3 TPEX KOHCTPYKTHUBHBIX 3JIEMEHTOB: JIBYX pAa3JIMUHBIX IO CBOMM
JUHAMHUYECKUM KaueCTBaM HECYLIUX CEPJALIEBUH U 3aIIUTHON OIUIETKH.

Jlyymme moka3aTenu Ha ceroiHs uMmeeT BepeBka «Dinastaty ¢upmbr «Beal»
(Tabm.6).

Tabnuua 6.
CraTuko-THHAMUYECKas BepeBka Tuna «Junacrat» &10.5 mm.

IIpouHOCTB Ha pas3phIB 2020 krc
Y yinHEeHNe B MOMEHT 00pbhIBa 41%
IlukoBas nuHaMu4yeckas Harpyska npu =1 800 krc
Uucno BbLAEPKUBAEMBIX TECTOBBIX PHIBKOB 10

VY yiMHEeHue npu HOpMaJIbHOM yHoTpeOieHnu noJ rpy3omM 80 kr 3.2%
Bec 1 metpa 70 r

LenTpanpHas cepaneBuHa BepeBkU «Dinastaty COCTOUT W3 MOJUICTEPHBIX
BOJIOKOH. OHa mpeaBapUTEIbHO HATATUBAETCS 10 OINPEACJICHHOTO IIpejena,
9TOOBl yMEHBIIUTh €€ BO3MOXXHOCTHh Y/UIMHATHCA II0J] Harpy3koil. Bropas
CEepILIEBUHA, OIUIETEHHAas BOKPYI ULEHTPAaJIbHOM, CIEllaHa W3 IOJUAMUIHBIX
BOJIOKOH, KOTOPBIE 00JIee 3JTACTUYHBI, YeM MOJIUICTEPHEIE.

BonokHa TpeThero KOHCTPYKTHBHOIO JJIEMEHTA — 3AIUTHOW OIUIETKH —
TOKE MOJIMAMUIHBIC.

Nnes, 3amoxeHHas B OTOM KOHCTPYKUHH, TaKOBa: NPU HOPMAJIbHOM
yHnoTpeOJaeHuu, T.€. MPU CIyCKE U MOABbEME, HArPpy3Ky BOCHPUHUMAET IEIUKOM
MEHEE JJIACTUYHAs IMIOJIMACTEpHAs CEPALEBUHA, M IMOBEICHUE BEPEBKHU IO
Harpy3ku 650 xr ctatuuHo. [Ipu Harpyske cBoime 650 Kr 3Ta cepleBUHa pBETCS
W T[pUd OSTOM TOTJIOLMIAET YacTh OHHepruu mnaaeHus. OcTaBuiascs 4YacTh €€
MOTJIONIAETCS BCTYMAMOIIEH B JEWCTBUE 3HAYUTENBLHO OoJiee DIIACTHYHOU
MOJMAMUIHON  cepaueBuHOW. OOmMMUM  pe3yabTaToM  SIBISETCS  OoJbIas
HAJIE)KHOCTh BEPEBKM H3-3a MEHBIIEW BEJIUYMHBI I[MUKOBOW JUHAMUYECKOU
Harpy3KHu.




He mumuuM Oyner HMOBTOPHUTH, YTO PEUYb HAET TOJBKO O Pa3HOBUAHOCTU
CTaTHYECKON BEpEeBKH, KOTOpas TakXKe He MpeAHa3HauYeHa I 3aJepiKaHHs
nazeHus ¢ paxkropom, 6ospmum 1.

Ota HOBasi KOHCTPYKIMS IOKa €Ile HE COBCEM «JOBEAEHAa JI0 yMa», HO BCE
e SBIIIETCS IIaroM BIIEpe] K MOBBIIICHUI0 HAJAECKHOCTH CTAaTUYECKON BEPEBKH.
Okaxercs 7 ee JalbHEHIee YCOBEPIICHCTBOBAHHE CAaMbIM BEPHBIM IIyTEM K
3TOH 1ENH, WM CIIENIE0JIOTaM MPHUAETCS OTKa3aThCsl OT HEKOTOPHIX MPEUMYIIECTB
CYNEepPCTAaTUIECKON BEPEBKM 3a CUET YBEIWYCHHS €€ JIaCTUIHOCTU B MHTEpecax
OonpIIel HAaNEKHOCTH, TMOKakeT Oynaymee. B Ommkaiiinee Bpemsi NPEaCTOUT
YTBEPKJIEHUE HOPM U Ha CTIEICOBEPEBKH.

He3aBucumo oT TOro, Kakume TOYHO ycjoBus u HOpMBI mpumer UIS mms
MPOM3BOJACTBA CTATUYECKOW BEPEBKH, OHM HUKAK HE U3MEHAT MPUHLUIMUATBHBIX
YCTaHOBOK, JIEKalIMX B OCHOBE TEXHUKH OJWHOYHOM BepeBku. OmHa wu3
BOKHEHIINX M3 HUX 3aKII0YAETCS B TOM, UTO KaXJbIi CIIEIE0JIOT, B35SB BEPEBKY B
PYKY, JOJDKEH caM cooOpakaTh, KaK €€ HCIOJb30BaTh M oOeperarb, a TaKxkKe
peaNbHO OIEHUBATH HE TOJBKO €€ BO3MOKHOCTH, HO M1 CBOM COOCTBEHHBIE.

3anoMHUTE:

' % CcTarmyeckas BEpeBKa IpHUMEHSETCsS Ui (UKCHPOBAHHON HAaBECKH,
T.€. Ul IPOBECKHU KOJIOALIEB U YCTPOUCTBA IIEPUIL;

** IpU IPOBECKE KOJOJALUEB CTATUYECKOM BEPEBKOM M JAPYIHUX
JNEHCTBUSX C HEH HU B KOEM CIIydyae HEJb3sl JI0IyCKaTh MOJIOKEHUS,
pH KOTOPOM CPBIB BBI3BaJI OBl ajieHue ¢ paktopom, 6osbmum 0.5;

% YeM MCHBIIE 3JIACTUYHOCTh BEPEBKH, TEM MECHBINE JOMYCTHMbIN
dakTop maeHus;

** B KOJOAIIAX, KOTOpBIE 00S3aTeNbHO TPEOYIOT TIPOBECKH C
MPOMEKYTOYHBIMH KPEIUICHUSIMU, HaJI0 H30eraTb NPUMEHEHHS
CTaTUYECKOW BEPEBKM C yHJIMHEHHEM MeHee 2% Ipu HOPMAJIbHOM
ynoTpeOJieHNH;

% cTaThyeckas BEpPEBKa MOXKET IPUMEHSTHCA Uil CTPaxXOBKH
MapTHEpPA, HO MPU YCIOBUH, YTO CTPAXOBKA OCYIIECTBISETCS
CBEPXY.

3.3. BcnomorartenbHbIe BepeBKH U HIHYPBI

[Ipeana3zHavueHbl MCKIIOYUTENHBHO JJIS BBIIOJTHEHHS BCIIOMOTATEIbHBIX
¢ynknuii. ToimuHa BCIOMOTAaTENbHBIX BepeBOK 7-8 mMMm. B 3aBucumoctu ot
MapKH M ToJla MPOU3BOJCTBA UMEIOT PAa3IMYHYI0 MPOYHOCTH, 00BIYHO cBBImE 900
kr. Hampumep, BepeBku mpowusBozacTtBa «Elderid» mmeror mpounocts 1200 xrc
npu D7 mm 1 1550 krc mpu D8 mm (1983 r.). Mcnons3yroTcst 1t BsI3aHUsI
NeTeNb, WMIPOBU3UPOBAHHBIX HWKHHUX M BEPXHUX OOBS30K W JIPYTUX
BCIIOMOTATEIbHBIX IEJIEH.

[IHypH! TONLKHON OT 3 10 6 MM UMEIOT IPOYHOCTh COOTBETCTBEHHO OT 230



nmo 730 kr (1983 r.). Ucnonb3yroTcs Tmpexiae BCETO ISl HM3rOTOBICHUS
AJTBITUHUCTCKUX JIECTHUI], TOJBS3BIBAHUS MEIIKOB K HIDKHEH OOBSI3KE NMpU UX
TPAHCIIOPTUPOBKE B KOJIOAIAX WM JAPYTUX HEOTBETCTBEHHBIX Harpy3ok. [IHypsl
TOJIIMHOW 5 W 6 MM JTydIlle BCETO MOAXOIAT JJIsl BI3aHUS CaM03aTITUBAIOIUXCS
y3JI0B.

4. IlppMeHeHHe CTATHYECKON BEPEBKU B TEXHUKE OTHOM BepeBKH

4.1. DyHKuuM BepeBKH NpHU padoTe B KoJI0A1e

@yHKIMU, KOTOPHIE BBIIOIHAET BEPEBKAa BO BPEMs NPOXOKICHUS IIAXTHI,
ONPENEIAIOTCA HUCKIIOYHUTEIBHO TEXHHUKOW IPOXOXKIACHMs. TeXHHKa CIIyCKa H
NoJbeMa 10 BEPEBKE C BEPXHEW CTPaXxOBKOM WM CaMOCTPaxOBKOH TpeOyroT
IIPUMEHEHHUs] ABYX BEPEBOK. B 3THMX Cilydasx OoJHA M3 HUX MCIOJB3YETCS TOJIBKO
JUIsl TIEPENBIIKEHMS B KOJIOALE, a BTOpas — JUIA CTPaxOBKH, T.€. BO BpeMs
MPOXOXKICHNUS KaXKAasi BEPEBKAa HECET OIPEIHCICHHYI0 CaMOCTOSTEIbHYIO
byHKIMIO, KOTOpas TMPU HOPMAJbHBIX YCIOBHSIX He MeHsercs. C apyroi
CTOPOHBI, IIOKa IIPOJOJDKAECTCA IPOLECC CIyCKa WIM IOAbEMA, Harpy3kKam
IIOJIBEPTAECTCA TOJIBKO BEPEBKA, KOTOpas CIYXUT Ui IepeaBuxkeHus. Ecmm
MIPOXO0XKIEHNUE COBEPIIAETCS HOPMAJIBHO, CTPaxylollas CIIEJIe0ora BEpeBKa BCE
BpeMsI OCTAETCS NMPAKTUYECKH HE HarpyKeHHOM. J[ake IpH CpbIBE OHA TOXKE HE
MOJABEPraeTcss ACUCTBUIO OONBIIMX CHJI, TOTOMY 4YTO TaKOW CHOCOO MPOBECKH
KOJIOJLIEB HE CO3JaeT MPEANOCHIIOK K BOSHUKHOBEHUIO TUHAMUYECKUX Harpy3o0K.
(OTO0 BO3MOKHO TOJIBKO NMPU TEXHHUKE C BEPXHEH CTPaXOBKOW, M TO JIMIIb B TOM
Cly4dae, €CIM CPbIB IIPOM30LIE] B TOT MOMEHT, KOIJa CTPaxyKIIUA OCTaBWII
«cnabuHy» Ha BepeBKe). Bce 3TO ynpomiaeT BBINOJHEHHE €W CTPaxOBOYHOU
byHKINY.

B TexHuke onHoil BepeBku Bce He Tak. C OJHOW CTOPOHBI, €IMHCTBEHHAS
BEpeBKa B KOJOAINE MepeHnMaeT o0e (YHKIMH BEPEBKH W3 KIACCHYECKOU
TEXHUKH, SBJISISACH OJNHOBPEMEHHO CPEICTBOM M IEPEIBHKEHUSA, U CTPAXOBKHU.
BTopoii BepeBKHM «Ha BCAKUU clydai» HET; ¢ Jpyrod — crnocod IpOBECKHU
KOJIOZLIEB 3aKJII0YAET B ce0€ MOTEHIMAJIBbHBIE BO3MOKHOCTH Il BO3SHUKHOBEHUS
JUHAMUYECKUX HAarpy30K Ha BEPEBKY U CTPAXOBOYHYIO LIENb IIPU CPBIBE.

Ot ocobenHoctu CPT B codyeTraHuu ¢ HMCHOJIb30BAHUEM B €€ IPAKTHUKE
CTaTHYECKON BEpPEBKM [EJal0T CTPAaXOBOUYHYIO (YHKIMIO €IUHCTBEHHOH B
KOJIOAIIE BEPEBKM OCOOEHHO BaXHOM M OJHOBPEMEHHO IOYTH IOJHOCTHIO
3aBHUCHUMOM OT CII€JIE0JIora — OT €ro 3HaHUM, HABBIKOB, COOOPA3UTENbHOCTU M
npaBUIBHOCTU AcicTBUI. [109TOMY, CMOXKET JIn OHA BBIOJHUTH CBOIO (DYHKIIHIO
WM HET, 3aBUCHUT IIPEXKJIE BCETO OT TOTO, yAaCTCs JU €My CO3JaTh HEOOXOIUMBbIE
YCJIOBUS €I1l€ IPU MPOBECKE KAXKJIOI0 OTAEIBHOIO KOJOALIA. A 3TO 03HAYaeT, 4TO
HAJ0 KaK MOJKHO Jyd4mie, cooOpa3HO KOHKPETHOW OOCTaHOBKE, pacrojaraTb H
o0opynoBaTh BCE OCHOBHBIE U JONOJHHUTEIBHBIE OMOPHI, KaKk © BCE
IIPOMEKYTOUYHBIE IIEPECTEKKHU, B COOTBETCTBUU C BUJIOM U COCTOSIHUEM BEPEBKH,
C KOTOpPOH B JaHHBIII MOMEHT paboOTaloT.



3anoMHUTE:

[IpoBecky komoaIa HaJO JenaTh TaK, YTOOBI C CAMOTO Hayaia co3AaTh
HEOOXOMMbIC YCJIOBHUS Ui OCYIIECTBJICHUS BEPEBKOW CTPaXOBOYHOU
GyHKIMY, a HE TOJIBKO Y4TOOBI OBIJIO OBICTPEE WIIH JIETUE MEePEIBUTATHCS
B KOJIOAIIE.

4.2. Kpenenue
COBOKYITHOCTh BCEX DJJIEMEHTOB, O0Opa3yloIIuX OMopy, 3a KOTOPYIO
HABEIIMBAETCS BEpeBKa (cama omopa, MeTis WM TUIaHKa, KPIoK, KapaObuH u T.1.),
Ha3bIBaeTCs KperuieHneM. Onopsl OBIBAIOT:
- ©CTECTBEHHbIC: CKaJbHBIA BBICTYN WJIM TJibI0A, HATEK, CTBOJ JepeBa U

T.IL;
- HCKYCCTBCHHBIC!
o] i reaHATE .
15 e e MUISIMOYPHBII WIH
: G TR TR, MR R CKaHBHBII‘/’I KpIOK,
3aKJjiaJika, SKCOCHTPUK U
T.II.

JUis  KpemieHus: OOBIYHO
UCIIOJIB3YETCS OJIHA U PEXKEe —
IBE OIOpbI, Kak IIpu V-
00pa3HOM KpEIUICHHH.

OyHKIHSA, KOTOPYIO JAHHOE

LATITRY. TR

| Opou=sy aupoe

KpEIUIEHHE BEINOJIHSET,
ONpENENIET €ro Kak: OCHOBHOE,
M- VTR R 1 o JOTIOJIHUTEIHHOE,
=1 IPOMEKYTOTHOE WIN
M oTkJIOHsto1IEe (puc. 10).

- Hcnons30Banue

caMOoIpOOUBAIOIINX
Puc. 10. Buist Kkpemtenuii  UUIMOYPHBIX  KDIOUbEB  THITA
(IOTIOJTHUTENBHOE, OCHOBHOE, SPIT AacT BO3MOKHOCTD
CO3JaHMs HEOTPAHUYEHHOTO

MIPOMEKYTOUHOE, OTKIIOHSIOILEE).
qyclia HCKYCCTBEHHBIX OIOp H

PaCIIOJNIOKEHHS KPEIUICHHUS B JI0OOM MeCTe Tajieped WM KOJoJAma — Obuia Obl
CKajia ¢ HeHapyIIEHHOW CTPYKTYPOM, a BEBIOpAaHHOE MECTO — HAWIYYIIUM 00pa3om
IO IXOJUJIO ISl YCTPOMCTBA IPAaBWIBHON HABECKHU.

3anoMHUTE:

WCIIOJIb30BAHUM TEXHUKM OJHOM BEPEBKHM KaXKJI0€ OCHOBHOE
KpeIUICeHHE JOJDKHO  OBITh  JyONUPOBAHO  JOTOJTHHUTEIHHBIM.
OTkIIOHSIONINE KpEIJICHUs] HE TyOIupyroTCs, MPOMEXYTOYHBIE —

' ** B COOTBETCTBHUH C TpC6OBaHI/I$IMI/I MaKCHMaJIbHOM HAJIC)KHOCTU TIpU
®



0OBIYHO HE TYyOINPYIOTCS;

¢ B3aUMHOE pACIIOJIOXKEHHE AYOIMPYIOIIHNX KpPEIJIeHHH M Crmocob
¢uKcUpOBaHUS BEPEBKHM B HUX JOJDKHBI OBITH TaKUMH, UYTOOBI
CBECTH K MHUHUMYMY BO3MOXXHbIE JMHAMHYECKHE Harpys3KH,
KOTOpBbIE MOTYT BO3HUKHYTh B CIIy4ae pa3pyLICHHS OJHOTO W3
KpEIUICHUH;

“® OCHOBHBIE M IPOMEXYTOYHBbIE KPEIUIEHHUs AOJIKHBI pacroJliaraTbcs
TaK, 4TOOBI BepeBKa HUTJE HE TepPJach O CKay.

4.3. Ilpenena HO
Kaxk BugHo u3 puc. 11, Harpyska Ha BEpeBKYy HE MOXKET JOCTUTHYTH
COOTBETCTBYIOIIETO JaHHOMY (aKkTopy TNaAeHHS MaKCUMyMa, TIIOKa JJIHMHA
BEPEBKM, a CIEOBATEIbHO, U BbICOTA NajeHUsd H MeHbIle HEKOTOpOro, XOTd U
MHUHUMaJbHOTO, 3HaueHus. OHO Ha3zpiBaeTcs npenaenom HO (am Hynesoe),
HayuHasg C KOTOPOro INUKOBas JIMHAMHMYECKas Harpy3ka JOCTUIAET BEJIUYHUHBI,
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Puc. 11. IIpenen HO. Puc. 12. 3aBucumocts I1/IH ot panuHbBI
BEPEBKH IPU OJHOM H TOM Xe (Dakrope
majacHusl.

COOTBETCTBYIOIIEH (akTOpy mageHus. Ecau mpoBecTH SKCIEPUMEHT 1O MaeHUIO
rpy3a JaHHOTO Beca ¢ (GakTopoM | ¢ HECKONbKMMH KyCKaMH BEPEBKH pPa3HOU
JUTMHBL, ISl KaXKJI0r0 U3MEPUTh MUKOBYIO JUHAMUYECKYIO Harpy3Ky M OTJIOXKHUTh
ee Ha rpaduke Kak (YHKUUIO JJIWHBI, TOJYYHTCS KpHBas, KOTOpas CHaJaia
CTPEMMTEIIBLHO B3JIE€TA€T BBEPX, IIOTOM POCT €€ 3aMEIAECTCS, II0KAa HE JOCTUTHET
npenena HO (puc. 12).

ITociie »TOro oHa mpeBpaIaeTCs B NPSMYIO JIMHUIO, MMAPALICIBHYIO OCH
abcuucc. [lukoBas TuHaMUYECKas Harpy3Ka CTaHOBUTCS MOCTOSIHHOH, T.€. TaKOM,
KaKoW JTOJDKHA ObI OBITh, TaK Kak (akTop majeHust OJUH U TOT XKe.

OT10T mone3Hbi 3¢ (HEeKT, yMEHBIIAIOMNN 3HAUCHHE TUKOBON TUHAMUYECKOMN
Harpy3ku Ha BEPEBKY, JUIMHA KOoTopoil menbiie HO, Bo3HUKaEeT BCieACTBUE TOTO,
YTO B II€TJIE BEpEeBKa padOTaeT Kak JABE, a B y3J€ JONOJHHUTEIBHO YYacTBYET U
JUIMHA, BKJIIOYEHHAs B HEro. JTO CHUMAaeT YJapHYK Harpy3Ky Ha BEpEBKY.
O¢ddexT nMeer mpaKTUIECKOE 3HAUCHNE KaK JJII KOPOTKUX KYCKOB BEPEBKH, KaK,
HallpuMep, B Cly4ae CO CTPAXOBOYHBIM KOHIIOM, TaKk M IIPU BHE3AIHOM



JUHAMHUYECKOM HAarpy)k€HUM HAdyaJIbHOM 4YacTU BEPEBKH, CBs3bIBAIOLIEH
OCHOBHBIE W JOTOJHHUTENbHbIEe Kperuienus. OmHako, eciu npH IyOIupOBaHHUH
KpEIUJICHHs YacTh BEPEBKHU, KOTOpasi UX HE CBS3BIBAET, okaxeTcs 6onpme HO, ona
HE CMOXET OoJbIlie OBITh MOJE3HOW JUIsl YMEHBIICHUS NMUKOBOW JTMHAMUYECKON
Harpy3kM Ha JIaHHOE€ JONOJIHUTEIbHOE KPEIUJIEHUE, €CJIM OCHOBHOE pa3pyLIUTCS.
N HaoOOpoT, yeM MeHbLIE JITIMHA BEPEBKU MEXKy HUMU 110 cpaBHeHUIo ¢ HO, Tem
6oubiie Oymet 3ToT 3P heKT.

IIpenen HO 3aBucuT B OCHOBHOM OT (pakTOpa HaZEeHUs U OT BUAA BEPEBKH,
HO BJIMSET M €€ KOHKPETHOE COCTOSIHHE — CyXas OHa WJIM MOKpasi, OOJbIIEe WIH
MEHbIlIe U3HOUIeHa U T.[. Ha npakTuke npu npoBecke KoJIOALEB IPUHUMAIOT, YTO
Ul IMHAMHAYECKOM BEPEBKM OH COCTaBisder nopsaka 1.5 merpa, a mia
cTaThUdeckoil — He 6osee 1 merpa npu axrope mageHus 1.

3anomumuTe:
' VYyer npenena HO, cooTBETCTBYIOIIETr0 BUly MCHOJIb3YEMOM B JAHHBIN
MOMEHT  BEpPEBKHM, TapaHTUPYEeT  HAAEKHOCTh  IyOJIUPYIOIIETO

® KpEIUICHUS.

4.4. OnTMMaJbHOE PACCTOSIHHE MeXKAY AYOJTHPYIOIIUM KpelJieHueM U
TOYKOH (PMKCALMH BEPEeBKH
Pa3nuyaioT TOpU30HTAIBHOE M BEPTUKAIBHOE TyOIUPOBAHHME KpEIUICHHM.

I'opuzonTanbHO 0OBIYHO
oyonmupyroT ~— mepwia s
TpaBepca " nepuia,

CTpaxyoluue MOAXO0/ K
Havyaiy KkoJsioaua. OCHOBHbIE
KpeIJIeHusI y Hadaja KOJIOZIa
AyOnmupyroT BEPTUKAJIBHO.
I'opuzoHTaBHOTO
oyOnmupoBaHus cienyer
n30eratb U MPUMEHSTH JHIIb B
TOM ciIydae, Korja
BEPTUKAIBHOE yOJIMPOBaHUE
HEBO3MOXKHO.

Puc. 13. OnrumanbHble PacCTOSIHUSA ITpu TOPU30HTAJIBHOM
MEXIy AyOMUPYIOIIMMHU KPEIUICHUSIMHU: a — JlyOIMpoBaHuy, Korza
TOPU30HTAJILHOE; 0 — BEPTHUKAIBHOE 0I0UParoT MECTO A
nyOnaupoBaHue. OCHOBHOTI'0 u ISt

JOIIOJTHUTEIILHOTO KPEIUICHUM,
paccTostHie MEXIy HHUMH HaJl0 PACCUUTHIBATH TaK, YTOOBI OHO MO BO3MOKHOCTH
ObU10 3HaUnTENbHO MeHbIe HO as ucnonb3yeMoro Buia BEpEBKH.

Eciau npu auHaMu4yeckoM HAarpyKeHUM pa3pyLUUTCS KpEIUIEHHE B TOYKe A



(puc. 13a), crenmenp cmsrdeHus yjaapa B Touke B Oyner 3aBUCETh OT JJIMHBI
BEPEBKH, KOTOpasi MX CBS3BIBACT. XOTA JJs OOJIBIIErO CMSTYEHHS yaapa Jydiie
MMETh MEHBIIYIO JUIMHY, OHA HE JOJDKHA OBITh M MeHbIIe 50 CM C TOYKH 3PECHHS
HAJEKHOCTH 3a0MTHIX KpIOKOB. HampspkeHune B ckaisie, BEI3BaHHOE 3a0MBaHHEM B
nuIAMOypHBIE KPIOKH PAaCKIMHUBAIOMIMX IITH(PTOB, MOXET IPUBECTH K ee
PacCTPECKMBAHUIO, €CIU PACCTOSHUE MEXIY ABYMS COCEAHHUMH KPIOKAMH MEHBIIIE
50 cm.

3anomumuTe:
' Pacrionoxenune KperuieHnidi Ha ONTHUMAJIBHOM PACCTOSIHUU MEXIY HUMH
npu TyOnupoBaHUM, Kak W (UKcCAlMs BEPEBKH MEXAYy HUMH 0e3
®

IIPOBUCAHUs, TapaHTUPYIOT HHU3KYI0 CTEIEHb HUX HArpyXEHUs IIpU
paspyLIEHUN OJHOTO U3 HUX.

4.5. He pyOu cyk, Ha KOTOPOM CHAMIIb
4.5.1.®ukcanusi BepeBKH CO000pa3HO pPacnoI0KeHNI0 KpeInJIeHn i

Jlis 6e30macHOCTH TPOXOXKIEHUS HEIOCTAaTOYHO, YTOOBI IyOnmupyromue
KperieHusI ObUTA TOJBKO Ha ONTHMAJIbHOM PACCTOSHUHM OJHO OT Apyroro. O4eHs
BAXHO M TO, Kak (HUKCHpPOBaTh BEPEBKY COOOpa3HO UX B3aHUMHOMY
PaCIOJIOKEHHUIO.

WHorna B Hayane KOJOAIA, YTOOBI cpa3y BBIHECTH HABECKY OT €r0 CTEH,
NPUXOIUTCS OCHOBHOE KpEIUJICHWE pacroJiaraTh HaJa JOMOJHUTENbHBIM. Ecim
CIIyCKOBOE€ YCTPONCTBO BCTETHYTh B BEPEBKY HIDKE JOTIOJHUTEIBHOTO KPEIUICHHS
(ecmu BCTErHyTh BBINIE, 3TO OyAeT pPaBHOCHWIBHO TIOMBITKE CaMOyOuKCTBa
puc.146) m OCHOBHOE KpEIUIEHHWE pa3pymurcs, (GakTop NaaeHus He OyaeT
npesbimath 1 (puc.14a). OgHako B 3TOM CiIydyae Mbl HE TOJIBKO HAarpy3uM BEPEBKY
10 Tpenena €€ BO3MOXHOCTEH, HO Harpy3ka MOJIHOCTBIO JISDKET Ha
JIOTIOJTHUTENFHOE KPEIUIEHNE, YTO HEJOMYyCTUMO: €CJIM M OHO Pa3pyLIUTCs, HUITO
OonpIie HE OCTAaHOBUT TaJeHHMA. B TakuxX cioydasx HIKE YPOBHA
JOTIOTHUTENBHOTO KPEIUICHHS JeNaroT y3€l, a YAJIMHCHHAs NeTisd GUKCUPYETCs B
OCHOBHOM KpeIUIeHHH. Terneps, ecau OHO pa3pyILINTCs, Harpy3Kka Kak Ha BEPEBKY,
TaK ¥ Ha JOTIOJHUTENIbHOE KPEeIUIeHHEe O0y/1eT MUHUMAIbHOM.



B cimywae ropuszoHTanbHOrO AyONMpOBaHWS TpPU BBHIOOpPE MeECT s
KPEIJICHUH HaJ0 MBICICHHO MPOCIEANTH IyTh, KOTOPHIH Mpoaenana Obl BepeBKa,
MOKa HArpy3UTCs JOTOJHUTEIBHOE KPEIUIEHNE, €CIIM OCHOBHOE paspymmutcs. [Ipu
BO3HUKHOBEHHH OIACHOCTH CUJIBHOTO yjapa CIeJIe0JIoTa O CTEHY KOJoJ1a, yaapa
BEPEBKM WJIH TPEHHUS ee 00 OCTphId Kpail WM CKajdbHOEe pedpo HEeoOXOoIuMO
UCKATh JIPYrO€ pelIeHue.

4.5.2. AMopTH3UpYOLIHE Y3bI

Korga paspymaercs OCHOBHOE KpEIUIEHHE, OMOJHUTEIBHOE OCTAETCS
€IMHCTBEHHOW HaJIeXA0M crneneosiora. Kpome Toro, oHO HE TOJBKO COXpaHSET
LEJIOCTHOCTh CTPAXOBOYHOM LENH, HO WU B TEYEHHE HEKOTOPOrO BPEMEHU
BBITIOJTHAET (YHKIIMIO OCHOBHOTO, HE OyAy4H, B CBOIO OUYEpEh, TyOIUPOBAHHBIM.
UYToOBI rapaHTUPOBATh €T0 HAJIEKHOCTH, JMHAMUYECKASI HATPY3Ka, KOTOpas JISHKET
HAa HETO TpH pa3pyIIeHHH OCHOBHOTO, JIOJDKHA OBITh HACKOJIBKO BO3MOXKHO
MeHble. [103ToMy, KOrja B3auMHO€E pacIoIOKEHUE KPEIUIEHUH TaKOBO, YTO MPHU
pa3pylIEHUM OCHOBHOIO JMHAMMYECKOE  HArpyXEHHE  JOMOJHUTEIBHOTO
HEeM30EeKHO, TPHUMEHSIOT TaK Ha3bIBa€MblE aMopTH3Upymomue y3iel. OHHU
OTHOCATCSL K CHEHU(PUYECKUM DJIEMEHTAM OJHOBEPEBOYHOM TexXHUKU. UX
Ha3HA4Ye€HUE — IIOIJIOLIATh
4acTh DJHEPruu NaJCHHUS,
4TO 3HAYUTEIILHO
YMEHbBIIIAET HArpy3Ky Kak
Ha CTaTUYECKYIO BEPEBKY,
TaK ¥ Ha JIOTOJHHUTEIIHLHEBIC
KperuieHus (Tadmu. 7).

Puc. 14. YcrpoiicTBO OCHOBHOI'O KpPEIUIEHHS,
PacIoJI0KEHHOT O HaJ
JIOTIOTHUTENbHBIM: a, O — HENpaBWIbHO; B —
MIPaBUJIBHO.



B kadecTBe aMOpPTH3UPYIOMIMX MCHOJB3YIOT Y3JIbl «0aboukay WIH
«IpoBOIHUKY». OHU BSIKYTCS BOJIM3U JIOTOJHUTEIHLHOTO KPEIUICHHUS, @ IPU CUIIBHO
CMEILEHHBIX MO BEPTUKAIM MPOMEKYTOUHBIX KPEIUJICHUSIX, CJAEJaHHBIX CO
c1abMHOM — B 30HE MPOBHUCA, HEMHOTO BBHIIIE CAMOW HHU3KOW €ro 4actu Mo
HaIMpaBJICHUIO HA MPOMEKYTOUHOE KperuieHue. OCTaBiIsA0T NETI0 JUTHHON OKOJIO
JBa/IlIaTH CAaHTUMETPOB, a y3ell He 3aTAruBaroT (puc. 16).

V356l «BOCBMEpPKa» U «JEBATKa» Il 3TOW LIeJM HE UCIOJB3YIOT, TaK Kak
OHM HE JIaI0T aMOpPTU3UPYIOILEro 3¢ eKkTa — npu yaape OHU cpa3y 3aTsAruBaroTCH,
Y BEpEBKA HE MOKET IIPOTPABIUBATHCS Yepe3 y3en (Tadi. 8).

Tabnuua 7
Biausinue
aMOPTH3UPYIOLIHX
) y3JI0B Ha BEJIUYHHY
e HATPY3KH Ha
: CTATHYECKYIO
BEPEBKY
Pa3JM4HOIO
AHAMeTPa U
CTeneHH u3Hoca(Imo
- K.Mapbaxy u
K.A.Poxypy).

Puc. 16. AMoOpTU3HUpYIOIIMI Yy3€1 U CXEMBI
KpEIUICHUH, IPU KOTOPBIX OH UCIIOJIb3yETCA.

[TukoBasi TMHAMUYECKAsl HATPY3Ka, KIC:
AMOpPTHU3UPYIO o
Bepesia Mt y3en et ynap | 3-i ynap | 4-ii ynap
yaap
Hogas @ 9umm POBOJIHHUK 250 370 640 00OpBIB
0e3 Hero 870 00pbIB
CIyRuBLIad 0e3 Hero 710 00pbIB
3.5 rona
D 10mMm 0abouka 600 720 00pbIB




Tabauma 8
Biiusinue y3/10B Ha BeJIMYMHY HATPY3KH HA4aJ1a NPOTPABJIMBAHUA H
0o0pbiBa Ha ctaTn4eckoii BepeBke (o ZK.Mapo6axy u 7K. A.Pokypy)

V3en Ha crarnyeckor | Hauano mpoTpaBiMBaHNs BEPEBKHU B
OO6psIB (Krc)
BepeBke J11 mm y3Je (Krc)
JleBsaTka HE IPOTPABIMBAETCS 1360
Bocbmepka HE IPOTPABIMBAETCS 970
babouxka 750
IIpoBOTHUK 840

4.5.3. [IpoTekTOpPBI, NOAKJIAAKH, OTKJIOHUTEIN

Yaime Bcero BO BXOJHOM KOJIOAIE U pPEXKE — B IPOMEKYTOYHOM H3—3a
crnenu(duueckoro xapakTrepa MoAXoJa K HUM HABECKY HE YJAE€TCS BBIHECTH OT
CTEH KOJIOJIa Tak, 4YToOBl BEpeBKa MX COBCEM He Kacaimach. UToObl m30eXaTh
TPEHHUS O CKajly, B TaKMX CIIy4yasX MCIIOJb3YIOT MPOTEKTOpP WJIH OTKJIOHUTENb, B
3aBUCUMOCTH OT KOHKPETHBIX YCIOBUH.

[Iporexropsl nenarot anuHou ot 400 mo 600 MM u mmpunout 120 MM u3
MOJINBUHWIXJIOPUIHON TKAaHU C ABYCTOPOHHHM MOKPHITHEM («IUIACTHKAT»), MO
JUITMHE K HUM MPHUIIHBAETCS 3aCTEXKKA TUIIA «PETeHHUK» (velcro), a ¢ 0IHOTO Kpas
KpenuTcs IIHYp He ToJlle 3 MM Julsl npuBsi3biBaHUS K BepeBke (puc.l7).Korna
NPUXOIUTCS MCIOIB30BaTh MPOTEKTOP, Cpa3y MO JOCTHIKEHHH yJAOOHOTO MecTa
HaJ0 YCTPOUTh IPOMEKYTOUYHOE KpEIUIEHWE Ha  ECTECTBEHHOW WU
HCKYCCTBEHHOM onope. OTKIOHUTENN J€1al0T U3 CTAIBHOIO MpyTa JUaMeTpoM 6-
7 MM, TpuBapeHHOro K Oodry auamerpoM 8 MM M januHOW 10 80 MM.
Qukcupyrorcs ¢ nomompio Kproka «SPIT» 3ardaruBanuem raiiku (puc.18a).
OcobenHo yn00HBI OHH IS IPEIOTBPALICHHS TPEHHS B TEX MECTaX, I7le BEpPEeBKa
JUIIb KAacaeTcs CKaJibl Ha HEOOJIBILIOM YYacTKe, KaK U €CJIM BEpEBKAa OIUPAETCS Ha
BBICTYI, HAaXOJALIMHCA HA paccTOSHUM 6—7 M TOJ OCHOBHBIM WU
NPOMEXYTOUHBIM ~KpemieHuem (puc.186). B Takmx cmydasx ycraHoBKa
OTKJIOHHTENST H30aBISIET OT HEOOXOIMMOCTH JelaTh HOBOE IPOMEKYTOUHOE

KpeIJIeHHe, KOTOpOoe B MOJOOHON CHUTyaluu

’ ABIIAETCA HE CaMbIM YAAQ4HBIM CIIOCOOOM
yCTpoiicTBa HaBeCKH (cM. 1. 4.9).

2R luny e

Puc. 17. IIporexrop.



IMonxnanku HCIIOJIb3YIOT
MpeXJe BCETo ISl MpeloXpaHeHUs
BEpPEBKH, KOrja B  KaKOM—TO
KpEeIUIEHUH y3€Jd OIupaercss Ha
ckany. M3roToBisiroTCS OHU TOXKE W3
MOJMBUHUWIXJIOPUJIHOTO MaTepualia
muHo 300 MM m mmpuHoi 120
MM. B BX BepXHEM KOHIIE JeNaeTcs
OTBEpCTUE IUamMeTpoM 16 mm (s
BCTETUBAaHUs B KapaOuH) uiu 8§ MM
(Torna oHa MNPUIKUMAETCS YIIKOM
Kproka) (puc.19).

4.5.4. HapamuBaHue BepeBOK
NPHU KpemnieHuu

B npunnune, kaxapiii KOJI01e1
! G HY>KHO MPOBEIINBATH OJTHOM
BEPEBKOM, HO OTO HE BCeria
BO3MOKHO. Eciin BepeBKa OKaxkercs
KOpO4e, a psAIOM HET CTEHBI, KaK B
Kojonue — «OyTBUIKe», BTOpas
. BEPEBKA CBA3BIBACTCSA IPSIMO C
: MEPBOM JBOMHBIM TKALKUM Yy3JIOM
WU BCTPEYHOU BOCbMepKou. [Ipu

Puc. 18. OTknoHuTenn: a —
oobmmii BUO, O — cmocod
MPUMEHCHUS.

° 9TOM  OCTaBJSIOT TETIIO IS
CaMOCTPaxXxOBKH TIPU TEPECTEIKKE
(puc. 20a). UroObl wu30EkKATH
MEPECTEKKH YEpe3 TaKou y3ell,
JEEN 0OBIYHO BTOpasi BEPEBKA BEIIACTCS

3a KapaOuH MO CIIETHETO
MPOMEXKYTOUYHOTO KPETUICHHS, [0
KOTOpPOTO  JOCTHTAeT  IepBas.
OnHako BCTETHBAHUE TMETEINb ABYX
BEPEBOK B KapabuH 1o
OTAENBbHOCTH HemomyctuMo. Ecim
KPETUICHHE Pa3pymInuTcs, KapaOWH MOABEPTHETCS TUHAMHUYECKOMY yAapy U MOXKET
packpbIThbes. CBsA3bIBaHHE TETENb MPEAOXpPAaHSIeT OT 3Toi omacHocTU (puc.20B).
Hewncnons30BaHHEI KOHEI TepBOii BepeBkH OyxTyeTcs (puc.200).

Puc. 19. Iloactuiaku.

4.6. Harpy3km Ha ropu30HTAJIbLHO HATAHYTYIO BEpeBKY
Bun xopomo HarsHyTONM BEPEBKH IIPU HABECKE THUIIA «TPOJUIEH» CO31aeT
qyBCTBO OOJIbIIEH 0€30MacHOCTH NpH NepeaBKeHnu mo Hei. K coxanennto, 3To
YyBCTBO OOMaHUYMBO, IOTOMY YTO, YEM CHJIbHEE HATSHYTa BEPEBKA, TEM JIerde e
nopBatbcsi 1oJ Harpy3koil. Ecnu, Hampumep, yron mnpoBucanus paBeH 10



rpajycaM, Harpyska B
toukax A u B (puc.2l)
BO3pACTaeT BTPOE, B YEM
yKe  Kpoercss  OoJbmias
omacHocTh. Ilouemy Tak
nosnyyaetrcsa? Ilocmorpum,
K  KakoMy  pe3yJbTaTy
IIPUBENIET CTaTUYECKOE
HarpyxeHue

TOPU30HTAIBHO HATSIHYTOU
BepeBku cuinoit P = 80 krc,
| i " YTO NPUMEPHO PABHO BECY

==

criesieoJiora co
Puc. 20. CpsspiBaHHEe JABYX BEPEBOK: @ —  CHapsyKEHHEM. Camas
BCTBIK, 0-B MPpOMCIKYTOYHOM KPCIIJICHUMU. rnpocras q)opMyHa IS

pacuera ycuwius B TOUke A
(wmu B) ects FA = PL/2h ,
€CJIM CcuuTaTh, 4TO cujiaa P
NEUCTBYET Ha CEpeAuHy
BEPEBKH.

EcruL=12mMuh=2
M  (mpu  3TOM  yroia
npoBucanus npumepHo 10
rpanycoB), T10 FA =
80x12/(2x2)=240 KTC.
Taxum xe OyneT u ycumne B
touke B. BrixomuT Tak, kak OyITO BEC CHeleosiora BAPYT YBEIWYHICS BTpOE.
IIpu TakoM crioco0e HaBECKU Mbl «HACHUJIBCTBEHHO» BBIHY)KJA€M BEPEBKY HECTHU
Harpy3ky 240 kr Bmecto 80 Kr.

IIpu ycrpoiicTBe HaBECKM BCErja Haj0 UMETh B BHUIY, YTO, KOTJla BEpEBKa
HATSHYTa TOPU30HTAIHHO, YEM MEHBINE YTOJI €€ MPOBUCAHUS, TeM OoJibiie Oyaer
Harpy3ka B Toukax A u B, ecnu ee Harpys3uts, u Hao00poT. Bennuuna ee Oyzaer
paBHa P, ecnu yron nposucanus paseH 30 rpagycam. [Ipu MeHbIIEM yIiie BepeBKa
BCErJa «IEpEeHANpAracTcsa» B MecTax KpemjeHus. ITO OTHOCUTCS M K Harpyskam
Ha FOPU30HTAJIbHBIE NIEPUJIA.

Puc. 21. Cunpl, peicTByomue Ha
FOPU3OHTAIBHO  HATSHYTYI0  BEpPEBKY  MpH
Harpy>XeHHUH.

3anoMHUTE:
' [Ipu HaBecke «TpoJUIes» JOCTATOYHO, YTOOBI BEpPEBKA MEXKIY
KpETUICHUSIMU ObLJIa HATSHYTa CUJIOU PYKH.

4.7. Harpy3ku Ha V-o0pa3Hble KpenJieHusl
Bce, 4To roBopuioch 0 Harpy3kax Ha KpeIUIEHHS U BEPEBKY, HABELIEHHYIO
TOPU3OHTAIBHO ((TPOJUIEH»), OTHOCUTCS M K V-00pa3HbIM KperieHusM. OgHako
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Puc.23. YMeHblIeHNE Harpy3KHU Ha BEPEBKY IyTEM €€ OLIBAIOT
CIBaMBAaHMS HAaJ MECTOM OTTSKKHU YaCTO PasHOM

minHael.  Bcee

\TPYAHSIET OLICHKY

B I1I0JJpOOHOCTH, B

BEJIMYMHOMN YrJa,

HE JOJDKEH OBIThH

6 JUYHA OHAa WJIHU
HAM Harpy3ka Ha

1M€M yTJia CBBILIE

Puc.27. Cxembl V-00pa3HbIX -aetr (puc. 226).

KPCILICHNUIT C TPeMs y3/1aMH «BOCBMEPKa»:gyepro. Ilnewo,

s a — C/IeJIaHHBIMU Ha BEPEBKE, KOTOPOH  ¢q. Ecium ogHO 13
IMPOBCHICH OTBEC, 1bHO, MEeperpyska

APYLULU  Jauuiylact 6471 A CUAHHPIMYI Hi, O’IIR?%@IQMAKYGK9 4ani 00JIe€ BBICOKO
pacmonoxenHoe IeRSPHYtiie nemate B Buume merim ot y3na (puc. 23), T.e.
JIBOMHBIM, 0COOEHHO €CIIM UCTIIOJIB3YeTCsl BepeBKa J9 Mm.



V-00pa3Hble KpEIUICHHA YCTPAaWBAIOT TOJHKO HA CPABHHUTEIHHO OJIM3KO
pacnoyioKeHHbIX cTeHax. [lpm paspymieHuun oaHOW W3 omop (akTop MageHUs
OYEHb Majl, HO €CTh PUCK yJapa cIejeojiora 00 CTeHy H3-3a «MasTHHKa». Ero
aMIUTUTyla TPONOPLUUOHAIbHA [JIMHE COOTBETCTBYIOUIETO IUIeYa KPEIUICHHS.
[TosTOoMYy, ecnu medn MOJydaloTCs CIMIIKOM JJIUHHBIMU, HAJ0 TTOMCKATh IPYTou
CIoco0 MPOBECKU KOJIOLA.

[Ipu  yctpoiictBe  V-00pa3HbIX
KpEeIJICHU HAa/J0 YYUTHIBATh U YTOJ, MOJ
KOTOPBIM HArpy>karTcs VIIKH KpIOKa.
[IpodunpHbIE MIAHKK YCTOWUYMBBI TOJBKO
no 45 rpanycoB (puc. 24a). Ecmu
HArpy3uTh IUTAHKY MO OOJIBIIUM YTJIOM,
OHa MOXET COTHYTHCS, CJIOMAaTbCs WIN
BBIpBaTh OOJT, KOTOPBIM  KPEMHUTCH.

. f [TooTomy  yrom  Mexay  Iuled4aMu
KpeIUIeHUs He JA0JoKeH npesbimuars 90
Puc.24. a — npopunbHas rpasycoB, €CIU IIJIaHKHU PACIOJIOKEHBI HA

IUIAHKA; O — HOTOJIOYHAA IJIAaHKa  OTBECHBIX cTeHax (puc. 25). UroOwI
YMEHBIINTh HArpy3Ky Ha HHUX, HAaJIO
YMEJO HCIOIb30BaTh MPOGUIH CTEHBI
(puc. 26) unu NpUMEHATH IPyTHE BUJIbI
VIIEK, KOTOPBIE MOXXHO HarpyxaTh
paguaibHO B JIIOOOM  HaNpaBJICHUU

e

;

4 (puc. 246).

1 [Ipu yctpotictBe V-00pa3HOTrO
B KpCILICHUS UCIIOJIB3YIOT y3JIBI

o

T

«BOCBMEPKa», «IEBIATKA», «OYIHMHBY
wm «0abouka». Hamboiiee HaIeXHBI
CUMMETPUYHBIE KPEIUICHUs, CAEIaHHbIe
C TpeMs Yy3jJaMU «BOCbMEpKa» (puc.
27).

T
o

3anoMHUTE:

' YTOOBI HaJIE)KHOCTD V-
oOpa3HOTO KperuieHus Obuia
MaKCHUMAaJIbHOM, Yroysl MEeXIy
Iie4aMy KPEIUICHUS JOJDKCH
ObITh MeHbIIe 90 rpagxycoB.

4.8. Harpy3ku npu cnycke u noabeme

B 1npoumecce NpOHUMKHOBEHHS OT
NEUCTBUN, COBEpPINAEMBIX BO BpeMs
CIyCKa M IOJbEMa, Ha BEPEBKY Bceraa

Puc.26. V-o6pa3noe
KpCIICHUE MEKIY CTeHAMU

rmta A rAaTrrr AT rrim e



JAEHCTBYIOT CHIIBI OOJIBINIKE, YEM MPOCTO BEC CIIENICOJIOTA.

IIpu cycke pbIBKaMH, KOTJ1a CIIEJIE0JIOr PE3KO TOPMO3HUT U PE3KO OTIYCKAET
CIIyCKOBO€ yCTPOWCTBO, Harpy3ka Ha BepeBKY MokeT aocTurayTth 200 kr. Hano
UMETh B BHIY, YTO OJHH U T€ e JCHCTBUSA BBI3BIBAIOT HAMHOTO OOJIBIINE
Harpy3kH, €cJIdi BEpEeBKa CTaTUYeCKas W PACCTOSHUE MEXIAY CIIyCKOBBIM
YCTPOWCTBOM M TOYKOH KpemieHus BepeBkH Maio (tabm. 9). Oto Tpebyer
NPOSIBJIATH OOJIbIIIE BHUMAHUSA NPH CIIYCKE Tpy3a, OCOOCHHO €CIH MPUXOJHUTCS
CIIyCKaTh MOCTPAJABIIETO, TAK KaK Harpy3KH BO3pacTaloOT BIBOE.

Tabnuna 9 (no A.Jleme3zony)

Paccrosanue N3mepenHas Harpy3Ka npu CIycke
Kpi?{geifm, BepeBka J11mm, yui. 3.5% | BepeBka J11mm, yor. 1.5%
M IJIABHO pBIBKaMHU IJIABHO pBIBKaMU
0.5 101 145 94 178
1 100 145 96 179
2 105 145 94 183
4 100 145 94 142

[Ipy HOpManbHOM MOABEME MO METOAY «Iel» («IATYLIKOW») Harpy3KH Ha

BepeBKY 00bIYHO BapbupyrOTCs oT 90 no 130 Kr, 0THAKO MPU PE3KUX ABUKEHUIX
¥ BOJIM3M KPEIUIeHUs MOTYT gocturath 270 Kr.

Tabnuna 10 (mo A.Jleme3ony)

Paccrosinue W3mepeHHas Harpyska Ipy noabeMe
Kpi?{gzﬁfm, BepeBka J11mm, ymi. 3.5% | BepeBka J11mm, yor. 1.5%
M IUIABHO pBIBKaMU IUIABHO pPBIBKAMH
0.5 110 196 130 239
1 102 189 122 208
2 98 176 119 211
4 90 159 111 195

C npubmmwkeHueM Ko

BCAKOMY OCHOBHOMY WIHM TIPOMCKYTOYHOMY

KPEIUIEHUIO OHU TIOCTENEHHO YBEJIMYMBAIOTCS U JOCTUTAlOT MaKCUMyMa B TOUKE,
rae BepeBka ¢ukcupoBana (tabn. 10). Craruueckas BepeBKa IepenaeT ee U Ha
3JeMEHTHl KperuieHus. [1oaToMy BOIM3HM HEro moabeM JOJKEH OBbITh IUIaBHBIM,
0e3 pe3kux aBwkeHud. HeoOxommmo, 4TOOBI TPyAHOW caMOXBAaT BcCeraa ObLI
XOPOLIO HATAHYT 3aIUICYHOW JICHTOM. B mpOTHMBHOM cilydae Ha KaXaoM Liare



ONyCKaHUWE HAa HEro JaeT TOJIYKH, KOTOpbIE TOXKE YBEIMYMBAIOT HArpy3Ky Ha
BEPEBKY.

Jliobass Oomee cuibHas AWHAMHUYECKas Harpys3ka, IOKa CaMOXBaThl Ha
BEPEBKE, MOXKET IPUBECTH K OUYEHb CEPHbE3HBIM NOCIEACTBUSAM. M3 BCcex 3BEHBEB,
BKJIIOYCHHBIX B JaHHBIH MOMEHT B CTPaxOBKY, CaMbIM OMNAaCHBIM SBISIOTCS
caMmoxBaTbl. 1 3TO HE TOJNBKO H3-3a TOTO, YTO M3 BCETO CHAPSKEHUS OHU UMEIOT
HAaUMEHBIIYI0O MPOYHOCTH (I OONBIIMHCTBA KOHCTPYKIMK OHA HE MPEBBIIIACT
500 krc), a MOTOMy, YTO JIOKAJIBHO YMEHBIIAETCS MPOYHOCTh BEPEBKU B MECTE,
3akatoM s3bldkoM. IIpum Bece cneneosora 80 Kr mpu KaXJoOM IIare OHa
nojBepraercs nomnepedyHomy ycunuto B 350 xrc. B pesynbrare npu nmajgeHuu c
¢daxkTopom 1 caMoxBaT MOXKET IIPOCTO CPe3aTh BEPEBKY B TOUKE 3axkuma. [lageHue
C TakuM (aKTOPOM BO3MOKHO, HallpUMep, IpPH BBIXOJE M3 KOJIOJALA, KOrja
CIIEJIEO0JIOT y>K€ CTYIMJ Ha CKaJly U, HE OTCTETMBasl CaMOXBaTa, JOLIEIN 10 YPOBHS
kpemieHusd. [lagenue u3 Takoro MojaoKeHUs MOKET 0Ka3aThCs (PaTaIbHBIM.

[Ipu peiBKe Harpy3Ky NpUHHMAeT OOBIYHO TpynHON camoxBaT. Eciam o
CPEXET BEpEBKYy, BEAYyIIMH camMOXBaT 4e€pe3 CTPaxOBOYHBIM NPYCUK CTPEMEHU
3a/IepKUT MaJleHUe, HO IPHU YCIOBHM, YTO HE COCKOJb3HET. EJIMHCTBEHHBIM Ha
CEroJIHd CaMOXBaTOM, KOTOPBIM IPOCKaIb3bIBAET NPU AUHAMUYECKOM YJIape,
apasiercss mwaHT (SHUNT). I[lostomy ero Henb3s HCHOJb30BaTh B KadyeCTBE
Benyuiero. Ecnu npu cpeiBe BepeBKa NEPEKYChIBAETCS CAMOXBATOM, a BEAYLIUM
ABJISIETCS IIAHT, OH MOXET MPOCKOJIb3HYTh T€ HECKOJBKO CAHTUMETPOB, KOTOPHIE
OCTaJIMCh TIOJT HUM TOCJIe 0OpbIBa BEPEBKHU.

3anoMHUTE:

' % OCHOBHBIC M MPOMEXKYTOUHBIC KPEIUICHHS IOJIKHBI PacIoiaraThCs
TaK, 4TOOBI BepeBKa HUTJE HE TePIach O CKaly.
®

% HeNb3d CIyCKAaTbCS 1O BEPEBKE M PE3KO TOPMO3UTH, OCOOEHHO
BOJIM3U KPEIUICHNUS,

¢ IIpU OTCTETHBAHWH CTPAXOBOYHOTO PEMHS OT KapaOWHa KperIeHUs
HAJ0  IUIABHO

A A
| 7 CaAUTHCS  Ha
‘ 3auKCUpOBaHH

C 0€  CIIyCKOBOE
B B YCTPOMUCTBO;

D * HUKOTJA HE
- R H H = 2D NOITyCKauTe

. =C+ 2D TOTO, YTOOBI
P P BHCETH Ha
BEPEBKE TOJILKO
Ha OJHOM
.y 13 caMOXBare,
€M B 3TO
BpeMs

Puc.28. ®akrop najgeHus npu paspynieHuu



CTPAxOBOYHBIA KOHEIl HE IPUCTETHYT K IEpHIaM HIM TOYKaM
KpEIUICHUS,

¢ wusleraiiTe NOJIOKEHUS, MPU KOTOPOM BEC Tejla JOJIT0E BpeMsd
JEp>KUT OJIMH BEIYIIMI caMOXBaT, HE3aBUCHUMO OT TOTO, BCTETHYT
JIY TPYXHOM.

4.9. O pakrope nageHus NpU pa3spymieHUH NPOMEKYTOYHOT 0 KpenJieHust

Ecnn ucKkimounTh BEPOATHOCTH OINACHBIX JJI1 BEPEBKU MaJEHUN, KOTOpbIE
CIy4yalrTcsi B  pe3yJbTare TIpyOblX OMMOOK WIM  HEBHUMATEIbHOCTH,
IUHAMUYECKHE  Harpy3kd  BO3MOXHBI ~IPU  Pa3pylLIEHUM  KaKoro-iaubdo
MPOMEXKYTOUHOrO KperuieHus:i (puc. 28). B stux ciyuasx ¢akTtop najaeHUs
omnpenensaercs:

- BEIWYMHOU nposuca D B IpoMeKyTOUYHOM KperuieHuu B;

- qmuHoM C BepeBKHM MEXIy HapylleHHbIM KpemjieHueM B u
HaxXOJSIIMMCS HaJl HUM NPOMEXYTOUHBIM WM OCHOBHBIM KpEIJIEHUEM
A

- nmumHOU R BepeBku mexny B u P - nosnoxenuem creneonora B MOMEHT
pbiBKa (puc. 30).

Bo3MOXHYI0 cTeneHb NTaJlcHUs BCEr1a MOYKHO NPEABAPUTEIIEHO OLEHUTD, U C
JOCTaTOYHOU
TOYHOCTBIO.
[ToaTtomy  eme
IIPU YCTPOUCTBE
HaBECKU
IIPOMEKYTOYHBIE
KpEIUICHUsT Halo
pacnoJjlaratb Ha

TaKNX
PacCTOSIHUSIX,
KOTOpBIE
rapaHTUPYIOT
CBEJICHUE K
MUHUMYMY
o 1z 3 4 5 6 7 & 7 ncw dakropa
- najcHus. Jlst
jic. 2. 3aBHc!I/IMOETL ¢ KTOpa Na/IeHUs OT JUTHHBI OLCHKH cro
B B3k ipoMpoxy TOgHbIM KperienneM C u Benuuuupl ~ BETHYIHHBL - IIpH
HHoRIAS OTIpEICIICHNN
H MecTa
p KpEIUICHHs BaXKHBI TOJBKO JUTMHA BEPEBKU
P Haj kpermienrneM C u nposuc D, koTopslit
E : ED+ .p  OCTaBIAIOT JUIs MEPECTEKKH (puc. 29),
TaK KaK B TaHHOM cirydae
f=H/L=2D/(C+2D). CrnenoBaTenbHO,

Puc.30. ®akrop nagexus npu
pa3pyleHuy IPOMEKyTOYHOTO



dakTop manenus OyAeT TeM HIKE, YeM JITMHHEE BEpeBKa HaJ KPETUICHUEM U YeM
MEHbILIE TPOBUC. DTHU JIBE BEJMYUHBI CIIEJIEOJIOT JOJDKEH KaK MOYKHO TOYHEE
OLIEHMBATh IPU YCTPOWCTBE HABECKHU, YTO IO3BOJIAET CHEJIATh NMPOMEXKYTOUHbIE
KpeIJICHUsI TaK, YTOOBI IpPH pa3pyLICHHH JIO00TO M3 HUX (AaKTOp MAACHHS HE
npesbicui 0.2.

310 HE0OX0aUMO, YTOOBI TAPAHTUPOBATH MAKCUMAIIbHYIO 0€30MacCHOCTh MPHU
NPOUCIIECTBUM BO BpEMs IOJbEMAa Ha CaMOXBaTax M OCOOEHHO BO BpeMs
NOoJbEMa WIH CIIyCKa IOCTPaJaBLIEro.

IToxa mpomexxyTouHoe kpermeHue B neno, R — HenpepslBHO MeHsIomasics
BennuuHa (puc. 30). OHa WK yMEHBLIAETCS, UM YBEJINYMBAETCS B 3aBUCUMOCTHU
OT TOro, MOJHMMAETCS WJIM CIIyCKaeTcs B JAHHbIH MOMEHT cheneoJior. Yem
Oompire paccrosiHue Mexay B u P, rem menbmie gakrop mageHus, moToMy 4TO B
stom caydae f=H/(L+R)=2*D/(C+2*D+R). Oxnako npu pa3pymeHnn KperuieHus
B 3nauenme R moxer okaszarecs 10, 20 umm Gosee meTpoB, a MoxeT u 0, ecnu
CIIEJIEOJIOI  HAxXOAMUTCS  HENOCPENCTBEHHO Bo3sie  Hero. Iloatomy Ha
aMOPTU3UPYIOLLYI0 CHOCOOHOCTh BEPEBKM I10J] KPEIJIEHUEM HHUKOIAA HEJb3s
pPacCUMTHIBATH MPH MPEABAPUTEIHLHON OLleHKe (akTopa majeHus U BRIOOpa MecTa
IIPOMEXYTOUYHOT'O KPEIUICHHUS.

3anomMHuTE:
% HeJb3sd  JIONyCcKaTh,  4YTOOBI ~ pAcCTOSHHUE  JIO  JAHHOTO
MPOMEXKYTOYHOTO  KpPEIUIEHUST OT HaXOMSIIErocs HaJl HUM
® (OCHOBHOTO WM TPOMEXKYTOYHOTO) OBUIO MEHbIIE 5-6 METpOB.

Ecnmu xonkperHas oOcTaHOBKAa TpeOyeT 3TOr0, MPOMEKYTOUHOE
KpeIIeHHe HaJ0 NyOJupoBaTh WK JeNaTh Ha ABYX ONOPaXx;

¢ He jomyckaiTe nmpoBuca 6onpmie 0.5 M, eciyu HaJ MPOMEKYTOIHBIM
KpeImieHneM BepeBka kopoue 10 m;

% BOOOIIE HE JOMYyCKAWTE CIMIIKOM OOJBIION «ciaduuby (puc. 31).

¥ JInmuaum

4 SIBJISIETCS
TH b e e e e e g o ——— e — ——————— KaXIbIN
CaHTUMET
TH) fom o —emmm A NP p
' BEPEBKH,
0e3
KOTOPOTO
YCTPOMCT
BO JUTS
crycka u
moabeMa
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T 0,2 n3 1) MOKHO

1-D=05mM 2-D =t 0e3 Tpyna
f = 0,33 f=05 BCTETHYTH

Puc.31. Teopetnueckue kpusbie ais [IJIH npu
oauHaKoBbIX 3HaueHUsX C u P, Honpu pa3zHoit



" BBICTCTHYTbH ITPH TIICPECTCIKKE.

4.10. OnacHocTh 1151 BepeBKH OT HAarpeBa CIyCKOBOI'0 YCTPOHCTBA

CuHTeTHYeCKHE MaTepuaiabl HMMEIOT OTHOCUTEIBHO HHU3KYIO  TOUYKY
maBieHus. Hanpumep, nepiioH (HEMEUKUN SKBUBAJIICHT HEWIOHA) IJIABUTCA MPHU
250°C. OmacHOCTh I TEPIOHOBBIX HHUTEW BEPEBKH MPH OBICTPOM CITyCKe
MPOUCXOJUT OT TOT'O, YTO OHM JIETKO Pa3MArdyaroTcs W MpU TEMIIEpaType, MHOTO
MEHbILIEH TeMIepaTyphl IJIaBIEHUSA, a 3TO UX NOPTUT. [IpOYHOCTH MOAUMEPHOTO
MaTtepuaia o0paTHO MPOIMOPIMOHATIbHA TeMiepaType. [lepionoBbie HUTH OBICTPO
TEpPSAIOT CBOM IPOYHOCTHBIE KayecTBa IpH Temieparype Bbimie 80 rpaaycos, a
YCTPOMCTBO THIIA «IPECIEP» HArpeBaeTcs A0 TaAKOM TeMiepaTypsl Bcero nocie 50
M CIIycKa I10 CyXOH BepeBKe crerneoiiora BecoM 70 KI' MpHU CKOPOCTH cItycka 62
cm/c. Ilpu ckopoctu 64 cm/c mocne cmycka Ha 60 M ero teMmmeparypa MOXKET
nocturyth 130 rpaaycos.

YtoOBl mpesoXpaHUTh BEPEBKY OT MEpErpeBa, CIyCK HAJA0 MPOU3BOAHTH C
pa3yMHON CKOPOCTBIO, YUUTHIBAsI COCTOSIHUE BEPEBKU (CyXas, MOKpasi) U TIIyOuHy
KoJioAua. JIOCTUTHYB MPOMEXYTOYHOI'O KPEIUIEHUS WIM JIHA, HAaJO0 HEMEIJIEHHO
BBICTETHYTh CITyCKOBOE YCTPOMCTBO U3 BepeBKHU. lIpu cmycke B cyxue KOJOAIbI
ryouHoil cebimie 70-80 M cmeneonor JAODKEH HUMETh € co00M  XOpoIlo
HAMOYEHHYIO0 T'yOKYy MM IUTACTMAacCOBYIO €MKOCTh C BOJOW ISl OXJIAXKICHHS
YCTPOWCTBA BO BpEMs CITyCKa.

3anoMHUTE:

9TOOBI HE JOMYCKATh HarpeBa CITyCKOBOTO YCTPOMCTBA JO OTACHBIX IS
BEPEBKH TEMIIEpPaTyp, CKOPOCTh CIIyCKa HE JOJDKHA MPEBBIMATh 25 cm/c
Y (15 M/mun).

S. ¥Y3J1b1 M HX IPUMEHEHHE B TEXHUKE OJHOI BepPeBKH

B CPT HaxoAsT NpUMEHEHHE TOJIBKO Y3JIbl, KOTOPbIE OTBEYAIOT CJIEAYIOLIUM
TpeOOBaHMSM:
¢ UMEIOT OOJIBIITYIO IPOYHOCTH Ha Pa3phIB;
¢ YCTOWYMBBI, T.€. [IOJ Harpy3KOH HE pa3BsI3bIBAIOTCS U HE MOJI3YT IO BEPEBKE;
¢ MaKCUMAaJIbHO COOTBETCTBYIOT LIEJISIM, B KOTOPBIX HCIOJIb3YIOTCS;
¢ JIeTKO W OBICTPO pa3BA3BIBAIOTCS HE3aBHCHMO OT JHMaMeTpa M COCTOSHUS
BEPEBKU — TBEPAAs JIU OHA, MsTKasl, TPsI3HAsi, MOKpas U T.1L.;
¢ [IpaBWIbHbBIE CIIOCOOBI 3aBA3bIBAHUS YCBAUBAIOTCS JIETKO M HEJABYCMBICIIEHHO.

5.1. Y37b1 14151 NIPUBA3BIBAHUS BEPEBKH K OTKPBIBAIOIIUMCS YCTPOiCTBAM M
OTKPBITHIM 0NIOpaM (KapaduHbI, CKaJbHbIEe BBICTYNBI H T.J1.)
Bocbmepka. OTOT y3en daile BCEro NpUMEHSETCS ISl MPUBS3BIBAHUS K



kperennio BepeBku 10 u 11 mm. Ero mpounocts 10 55% (mpouHOCTH y371a

ONpENEIAETCS] OTHOCUTEIBHO O0BSABIEHHON IPOYHOCTH BEPEBKN).

[Ipu ucnbplTaHuy y31a Al NPUBS3bIBaHUS Ha 000MX KOHIaX oOpasua JAenaroT
METII0 JaHHBIM y370M. Eciu UCHBITBIBaeTCS y3€n MJis CBSI3bIBAHUS BEPEBOK, OH
CBSI3BIBAETCSI MEXIY JIByMsI KyCKaMHM BEpPEBKH, Ha JPYIHX KOHILAX KOTOPBIX
3aBSA3BIBAIOTCS 00JI€€ NPOYHBIE Y3IIbI).

Harpy3ounsiii KoHel JOKEH MPOXOAUTh MO BEPXHEW CTOpOHE y3ia (pHuc.
32a). 3a cyeT 3TOro MPOYHOCTH y3na yBenuuuBaercs Ha 10%. Ilpexne uem
3aTSAruBaTh y3€J, BUTKM HaJAO0 MOJIOKWTH MNMapauie]bHO OJMH Ha APYroil, a He
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Puc.34. a — y3en «6abouka»

Puc.35. a — BoceMepka; 0 — oilMHapHBII OyJIUHb Ha
CIIBOCHHOU BEpEBKE; B — IBOWHON OyJIUHb

OnnuHapu
bIU W JABOWHOU

OyauHp  (pwuc.
33).
[Ipounocts
IBYX ATUX
y3J0B  IOYTHU
OJIMHAKOBAa  —
10 52-53%.
ITocine
3aBsI3bIBaHUS
OJIMHApHOTO
OynuHs co
CBOOOIHBIM
KOHIIOM
00s13aTENBHO
JeNat0T
KOHTPOJIbHBIN
y3el1.
babouka
(puc. 34).
OcobeHHo
yAOOHBIN  y3en
IS
MPUBS3BIBAHUS
BEPEBKHU K
OCHOBHBIM U

MPOMEXKYTOUYHBIM KPEIUICHHSIM B KOJOAIAX, C KOTOPhIX HE CHUMAaeTCs HaBecKa
MOCJe KaXJIO0ro MPOXOXKICHHS, U BEPEBKA OCTaBIsIETCsS Hamoiro. [Ipu mpoBecke
TaKUX KOJIOJIIEB B TMETIIO y3JIa YCTAHABIMBAIOT MPOKIAIKY ISl MPEIOXpaHEHUS
BEPEBKH OT IOCTOSHHOTO CIUTIOIIMBAHUS B OJIHOM U TOM € MecTe (BEepeBKa
neperudaercss yepe3 KapaOWH Maloro pajuyca) U NPOTUPAHUS OIUIETKH. Y3el



Puc.36. a — nBoMHOM TKalKUil y3en; O — BCTpeuHasi BOCbMEPKa;
B — BCTPEUYHBIA IPOBOJAHUK; I' — JICHTOYHBIN y3€1

«0abovKka» JaeT BO3MOXKHOCTD JIETKO U TOYHO PEryJMpOBaTh U 3aTSATUBATH METIIH,
KOTOpBIE JIENAl0T MHOTOKpPAaTHO, TakK, YTOObl HE BbIMAJAIA TMPOKIATKH.
[Ipounocts y31a 51%. Ilopxoaut OH W IS TPUBSA3BIBAHUS BEPEBKH K
MPOMEXKYTOUHBIM KPEIUICHUSIM TOPU30HTAJIBHBIX MEPUJI, KaK U A V-00pa3HbIX
KPEIUICHUN.

5.2. ¥3abl 1J151 NPUBA3BIBAHNS BEPEBKH K HEOTKPbIBAIOIIMMCH YCTPoOiicTBAM
U 3aKPBITHIM ONOpPaM (KoJbleBble YIIKH — KPUHTU», CKAJbHbIe TYPHUKH,
CTBOJIbI /iepeBbeB U T.].)

Bocbmepka. CBOOOIHBINI KOHEL BEpPEBKM MPOIYCKAETCS MapajuiebHO
NpPEABAPUTEIBHO CJIIEJJAaHHOM BOCBMEpPKE W3 OJMHOYHOW BepeBKU (puc. 35a).
BuTku He TOKHBI TEpEKPEeIUBaThCS.

OnvHapHBIN U ABOMHOU OynuHb. OnuHapHBIN OynuHb (puc. 33a) yaiie Bcero
MCIIOJIb3YETCS JJIs1 IPUBS3BIBAHUS BEPEBKU K CKAaJIbHOMY TYPHUKY, AEPEBY U T.II. B
Havyayle MpomacTH WM Kojonaua. [Ipm HexBaTKe KpIOYbEB, BEPEBOYHBIX WIH
TPOCOBBIX TETENh MOXET TaKXe HCIOJb30BaThCA H A YCTPOMCTBA
MPOMEKYTOYHOTO KPEIJICHHUS Ha CKaJbHOM TYPHHUKE ITyTEM CHABIMBAHUS BEPEBKH
(puc. 356). U3-3a omacHOCTH, YTO BEpPEBKa MOPBETCSA, ITO ONPABJAHO TOJIBKO B
clly4ae, €CIM TPOBOIATCS cracarelbHble pabOTbl WM JIPYTrue HEOTIOKHBIC
NEUCTBUS.




JIBO#HBIM OyJIMHEM BEPEBKY MOKHO MPUBSI3BIBATh K «pUHTaM» 0e3 kapaOuHa

(puc. 35 B).

5.3. V3abl 0191 cBA3BIBAHMS BepPeBOK M INeTeJIb

JBoliHo Tkaukuil (puc. 36a). Mcnonb3yercs sl CBA3bIBaHUS BEPEBOK KaK
OJIMHAKOBOW, TaK M Pa3sHOM TOJIIMHBI, U BS3aHUS BEPEBOYHBIX IeTenb. Mmeer
HanOOJIBIIYIO MPOYHOCTH (10 56%) U3 BCeX y3II0B ISl CBSI3bIBAHUS BEPEBKHU.

Bcerpeunas Bocbmepka (puc. 366). Mcnonb3yercst Ay CBSI3bIBaHUS BEPEBOK
TOJBKO OJIMHAKOBOMW TOJIIMHBI U BSI3aHHUSI BEPEBOUYHBIX IeTeb. [IpouHoCTh — 110
47%.

Bcerpeunslii npoBoaHUK. JlenTouHsbli y3en (puc. 36 B, r). [Ipumensierca nis
BSI3aHUS TETENb M3 BEPEBKH AMAMETPOM 9 MM u Oojiee W METenb U3 CTPOIIHI.
[letnin W3 JEHTHI BSXKYTCS TOJIBKO 3TUM Yy3JOM, OTYEr0 OH M Ha3bIBaeTCsA
JIEHTOYHBIM.

5.4. Y35l clIeniMaJbHOT0 HA3HAYECHUSA



Camo3sardruBatoniecs  y3iabl. llpuMeHsdroTcs O0OBIYMHO B aBapUHHON
CUTyallMM, KOrjJa KakoW-n1u0O M3 CcaMOXBaTOB CJOMAaJCs, IOTepcs WIM He
3aKyCBIBAEeT IPA3HYI0 BEPEBKY. MIX Mpo4YHOCTH 01M3Ka K OOBABIEHHON NPOYHOCTU
BEPEBKM, U3 KOTOPOW OHU CJI€JaHbl, IOTOMY YTO, KaK M3BECTHO, 3[1€Ch paboTaeT
NBOMHas BepeBKa (cM. m.6.1). DTO MO3BOJISIET C JOCTATOUYHON 0€30MaCHOCTHIO
UCII0JIb30BaTh IIHYPbI AUAMETPOM 5 U 6 MM.

N3 wusBecTHbIX 18 BHIOB caMO3aTATMBAIOIIMXCA Y3J0B MOAXOAAT s
UCIIOJIb30BaHUSl B TEXHUKE OJHON BEPEBKM TOJIBKO YETHIPE: KIIACCUYECKUI
CaMO3aTATUBAIOLIUNCA y3€ll «IPYCUK», IEPEKPECTHBIA CaMO3aTATMBAIOLIUNCA

Puc.37. Camo3ataruparoniuecs y3Jbl: a — IPYCCUK; O — IEPEKPECTHBI; B —
ap0; r — 6axmaun



Puc.40. VY3en Pemn

pabort:

Puc.38. IIpoBoaHuK

y3eJ, ero KapaOuHHas pa3sHOBUIHOCTH «apO»
U KapaOuHHBIN y3en «Oaxman» (puc. 37).
[Ipy HEOOXOIUMOCTH YHCIO BUTKOB BO BCEX
y37aX MOXHO YBEJIHYHTb.
AMopTH3upyromue y3iabl. BspkyTes Ha
BEPEBKE, COCAUHSIONIEW JOIOJIHUTEIBHOE
KpeIJIeHHe C  OCHOBHBIM  TpPH  €T0
OyOJIMpOBaHWU, W HCIIONB3YIOTCS B CIyvae,
€clii  TpU  pa3pymieHUd  OCHOBHOTO
KpeIJIeHUs] WHAMUYecKas Harpy3ka Ha
JOTIOTHUTEIBHOE Hen30eXKHA. Nx
IIPUMEHEHHE OCOOEHHO HEOOXO0OUMO Kak

npu paboTe C
BepeBKOH D9 MM, Tak
u ¢ 00jee TOJICTOM, HO
C SBHBIMU
npU3HAKaMH HW3HOCA.
AMOPTHU3UPYIOIUMHI
SBIIIOTCS Y3IIBI
«06aboukay» (puc. 34) u
poBOAHUK (puc. 38).
Nmnposusuposa
HHBIE
MPUCIIOCOOJIEHUs  JIJIA
TPaHCTIOPTUPOBKHU
rpy3a U cracaTeIbHbBIX

Topmo3samuit y3en (puc. 39). 3a cyeT TpeHus B €ro BUTKaX PEryupyercs
NBIDKCHUE Harpy>KeHHOW BepeBKWM Impu cmycke. HMcmousb3yercs s
CIIyCKa B KOJIOJEI] MOCTPaaBIIEro WIH TSKEIOTO rpy3a.

y3en «pemu» (puc. 40). YcTaHOBKOMl BTOpOro kapabuHa B BHUTKH
TOPMO3s- HIEr0 y3Jia MOCIEJHUN MpEeBpaIlaeTCs B aBTOOJIOKUPOBOUYHBII



y3en «pemmu». IIpu HexBaTKe CaMOXBAaTOB C €ro MOMOIIBIO MOXKHO
caenaTrb OJIOK-
TOpMO3 ISt
o peMa
rpysa ITH
YyeJIoBEKa.

- y3eln

«MapHHEDP»
Puc.41. Y3en mapunep (puc. 41).

[Ipumensercs
JUIsL YCTPOMCTBA OTTSXKKM C MET- Jeidl M OJOKOM IpU HU3BJIEUYEHUU
IIOCTPANaBIIEr0 WM TSDKEJIOro Ipy3a. Y3el «MapuHep»  Jaer
BO3MOHOCTh NP HEOOXOJMMOCTH pa3Bs3aThb M CHATH IETJO, KOIAa
OTKJIOHsIEMasi BEpEBKa Harpy>KeHa.

5.5. Bcnomorare/ibHbI€e Y3JIbI
Crpewms (puc.

42a). Nwmeer
OTPAHUYEHHOE
MPUMEHEHUE B
TEeXHUKE OJHOU
BEPEBKHU.
Ucnonp3yercs TUISL

CBSI3BIBAHMS TIENIATH C
KapaOMHOM BEAYIIEro
camoxBata (puc. 47),
a TaKxKe eciu
OPUXOIUTCS  JIeaTh

. JIOTIOJTHUTEIBHOE
@z_/_ EaR - IPOMEKYTOUHOE
KPEIUIEHHE B YKE

a MIPOBEUIEHHOM
Kojoaue, CCln
Puc.42. BcnomorarenbHble y3ibl: a — cTpeMs; 0 — CIAGHHBI BEPEBKH He
AKOpHAas MeTis XBATAET ISt

3aBsA3BIBAHUS JEBSTKU UM BOCBMEPKHU.

AxopHag mnerns (puc. 426). Ilpumensercs naas NPUBSA3BIBAHUS TETIH
BOCBMEPKH WIHM JAEBATKH K «PHUHraM», a TaKXKe METIIM K OTKJIOHSIOLIEMY
KPEIJIEHNIO, KOTrla MOKHO 000MTUCH O3 KapaOuHa.

3anoMHUTE:

X IIpr 3aBA3bIBAHUUN y3JIa Ha KOHIC BCPCBKH, KaK U IMPU CBA3BIBAHUU
ABYX BCPCBOK WJIM BEPCBOYHLIX ICTCJIb HC3AaBUCHUMO OT HAa3HAYCHUSA
y3Ja AJinHa OCTAaroIICrocsa CBO6OZ[HOFO KOHIIa BEPCBKU HC O0JI’KHA



OBITH MEHBIIIE 5 CM;

¢ OJMHAapHbI OyJIMHb, HE3aBUCUMO OT TOTO, CHEJaH JU OH U3
OJIMHAPDHOW MM CIIBOCHHOW BEPEBKHU, 0053aTEIbHO CTpaxyercs
JOIIOJTHUTEIBbHBIM KOHTPOJIBHBIM Y3JIOM;

¢ I caMO3aTATMBAIOIIMXCS Y3JIOB HCIOJb3yeTcsl Oojee TOHKasd
BEPEBKA, YEM Ta, BOKPYT KOTOPOM UX 3aBA3BIBAIOT.

6. IIpucnoco0/ieHus1 U3 BepeBKHU

6.1. BepeBouHbIe NMeT/IH

Hcnonb3yrorcs
s YCTPOMCTBA
KpEIUIeHUs Ha
€CTECTBEHHBIX OIOpax,
KakK OTKJIOHUTEIN
BEPEBKH B  KOJOJAILE,
IIPU  CHACaTEJIbHBIX U

Puc.44. CtpaxoBOYHbBII peMEHb

&

nai,

TH, |

Puc.46. 3aBucumocts I1/1H Ha Puc.45. CtpaxoBouHbIiI
CTpPaxOBOYHBIN pemeHb oT npeaena HO: 1 — pEMEHB: a — HENPABUIIBHO
BepeBKa ¢ MeHbIIMM preaesnoM HO; 2 — BepeBka ¢ OTperyJupoBaHHBI; O —
6ousibiuM npenenaom HO T



Puc.47. Ilenans

apyrux padorax. [leTnu cBA3BIBAIOT ABOMHBIM TKALIKUM y3JI0M
WIM BCTPEYHON BOCBMEPKOI U3 BEPEBKHU TOJIIMHON 7 U 8§ MM
U BCTPEUYHBIM NPOBOJHUKOM M3 BEPEBKHU TOJILHMHON CBBILIE 9
MM.

HecmoTpst Ha Hanuuue y3ia, MpakTUYECKas MPOYHOCTh
BEPEBKM, CBSI3aHHOW B NETJIO, [IOYTH HE MEHSETCA U OCTAETCS
OJIM3KOM 1O 3HAYEHUI0 K [POYHOCTH, OOBSIBICHHON
npousBoaureneM. Hampumep, BcromorareinbHas BEpEBKa
TOJIIMHON 7 MM, UMeromas 0O0bsIBICHHYI0 NpouyHOCTh 1170
KIC, CBsI3aHHas B meTo, percsa npu 1150 krc. Ecnu nerns
caBoeHa (puc. 43-4), npakTuyeckasi MPOYHOCTh BO3PACTAET J0
2850 xrc, moroMy dYTO B II€TJIE BEpeBKa paldoTaeT
COOTBETCTBEHHO BJBOE M BYETBEPO. ITO, OJHAKO, BEPHO
TOJBKO NPH YCIOBHUM, YTO IJIEYU NETIM NapajuieIbHbl OJHO
apyromy (puc. 43-1). Uem Oosbplue yrojs MexXJ1y HUMH, TEM
MeHblIe NpoyHOCTh neTiu. Ilpu yrie 30 rpagycoB HaTsKeHUE
B KaXJ0M Iuiede yBeauuuBaercs Ha 3%, a npu 60 rpamycax —
yxe Ha 15% (puc. 43-2,3). IloaToMy mOpu HCMOJIB30BAHUU
nereiab Hano coOJiIoJaTh TO JKE€ YCIOBHE, YTO M IPHU
ycTpoicTBe V-00pa3HOro KperieHus, T.e. He JOIyCKaTh yria
MeXIy ImiedaMu netiu cBeime 90 rpaaycoB. DTO JeTKo
JOCTUTAETCSl HUCIOJIb30BAHUEM METENIb PA3JIMYHOM JJIMHBIL.
Ecnu ecrecTBeHHas onopa, Ha KOTOPYHO HaBEUIMBAETCS METJI,
0oJiee MacCHBHA, yroj MeXAy IUle4aMd HETIM YMEHbBIIHUTCS,
€CJIM yBeJINYuTh JIMHY mied (puc. 43-5). Kpome toro, Oonee
JUIMHHAsl TETJI BCEerja HMMEET Jy4dlllue aMOPTU3aLMOHHbIE
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Puc.48. byxToBKa BepeBKM: a — OJuHOYHAs OyxTa; O — ABOMHasA OyxTa



CBOﬁCTBa, 4YTO HCMAJIOBAXHO IJId HAIC)KHOCTU KPCIIJICHUA.

Cnoco0pbl MpaBUILHOTO UCIIOJIB30BAHUS NETENb MMOKa3aHbl Ha puc. 43 - 1, 4,
5,7,10, 11.

6.2. CTpaxoBO4HBIIl KOHeEIl

CTpaxOBOYHBIN «yC» — OJUH W3 BAXHEUITNX M CHEIU(UUHBIX I TEXHUKHU
OJTHOW BEPEBKU MPHUCIOCOOJEHUN IS CaMOCTPAaXOBKH CIIENIC0JIora 3a Iepuia,
MIPU TIEPECTEKKE Yepe3 MPOMEKYTOUHBIC KPEIUICHHUSI W y3IIbI BEPEBKH BO BpeMs
CITyCKa ¥ OAbEMa, IPU YCTPOICTBE HABECKH, ClIacaTeNbHBIX paboTax u T.1. (puc.
44).

JInst ero W3TOTOBJIGHWSI HWCTOJB3YeTCS TOJBKO JIUHAMUYECKas BepeBKa
TOJIIMHON He MeHee 9 MM. Mcroip30BaHre BEPEBKU JHAMETPOM MEHBIIE 9 MM,
KaKk M pa3sHbIX BHJJIOB CHHTETUYECKHMX JIEHT WM CTATUYECKON BEPEBKH
Henonyctumo! HcciaenoBaHuss KOMHCCHM 10 HM3YyYCHHIO MATEPHAIOB U
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Puc.49. TpancniopTHasi cymMKa: a — BBIKpOiiKa IUIUHApPA (110 AJIMHHBIM
MIYHKTUPHBIM JIMHUSM TKaHb cTu0aercs); 0 — KjianaH; B — IHO (MPUIIUBAETCS K
UUJIUH]IPY 1O MyHKTUPHBIM JIUHUAM); T — OOILIUNA BUJT

CHapsbkeHuss 1pu (¢paHuysckoil ¢enepauuun cneneonorun (Kypou (1))
HEJIBYCMBICJIIEHHO MOJTBEPKIaeT 3To (Tads. 11).

Ha nByx koHIax JuHaMUYeCKOW BepeBkU auamerpoM 9 umu 11 MM u
IIMHOU 1.5 M nenaroT no KopoTkoil netie. [letin BKyT y310M «AeBATKa» AJis 9-
MM U «BOCbMEpka» mui 11-MMm BepeBku. B oaHy U3 HHX BCTaBISIOT
JIOPATIOMUHUEBBI KapaOWH, KOTOPBIM JOJKEH ObITh aCUMMETPUYHBIM MU 0€3
MyQTbI AJI JIETKOTO MaHUIYJIMPOBAHUS MPU NEPECTEKKE Uepe3 MPOMEKYTOUHbIE
KpemieHus. [[pyras metiisi cTpaxOBOYHOI'O KOHIIA BCTETMBAETCS B TPEYTOJIbHBIN
KapaOuH «MdinoH panuay («Maillon rapide», MR) HmxHeit 00BsI3KH.

ITocne TOro, Kak y3jbl CTPaXxOBOYHOI'O KOHIA 3aTSHYThI, €ro JUIMHA HE
noJkHa npesbiiaTh 50 cM. B mpoTuBHOM ciydae y cmeneosora Bcerjna Oyayr
BO3HUKATh IpoOJEeMbl IIpU 3aBUCaHUU (pHUC. 45a) U O0COOEHHO IPU MEPECTEKKE



yepe3 MPOMEKYTOUYHBIE KPEIUIEHHUS, €CIM HABECKY JENall CIIENIE0JIOT € «yCOM»
HOpManbHOU jummHBL. CrnabwHa Ha TEpecTe)Ke JUisi Hero Bcerja Oyner
HEJ0CTaTOYHOM JJIsi BRICTETUBAHUS CITyCKOBOT'O yCcTpoiicTBa. UTOOBI crenars 3To,
KaXJIBIU pa3 mpuuercs npubderath K
MOMOIIM TMEeJaJd W  BEIYLIEro
caMOXBarTa.

CtpaxoBOYHBIN KOHEI MOYHO
caenarb U JBOMHBIM. Jlis 3ToH
[eTU UCTOJIB3YIOT OoJiee NIMHHYIO
BEPEBKY OKOJIO 2.7 M IpU THUaMETpe
11 mm. ITocne Toro, kak Ha AByX €€
KOHIIAaX OynyT 3aBsSI3aHbI
HEOOXOJquUMBbIE  y37bl,  BEPEBKa
CABAMBACTCS Y3JIOM «BOCBMEPKa»
(wm «xaeBsATKa» s auamerpa 9
MM), B pe3yJIbTaTe YEro MojaydaeTcs
TpeTuil y3en (puc. 450). IIpu sTom
OJIMH KOHEIl JIOJKE€H UMETh JJIUHY
50 cm, a npyroii — He Gonee 75 cwm,

BKJTFOYast KapaOUHBI.

CTpaxOBOYHBIA KOHEI[ BCTETHBAIOT

Puc.50. HpI/ICHOCO6HeHI/Ie IR)b: | B TpCYFOHBHBIﬁ Kapa6HH MR
IMPOBCPKU TOJHOCTH CTaTUYECKOM BCPCBKH HUWXKHEN 00BSI3KH eTJjen

CABOEHHOT'O KOHIIA.

Koporkmii «yc» KOHLIA CIyXHT JUIsI CaMOCTPAaXOBKHM CIIEJIE€0oJora 3a
KPETUICHHS, a UTMHHBIA — MPU CTPaXOBKE 3a Mepuiia B KOMOWHAIIMN ¢ KOPOTKUM,
MpU TEPECTeKKE C NEePWI Ha BEPEBKY B KOJIOJIE WIM OOpaTHO W JPYTrux
MaHEBpax.

Kycox BepeBku, u3 KOTOpoH OyayT JdenaTb CTPaxOBOYHBIA KOHEII,
MpEeABAPUTEIHLHO TOTPYXXKAIOT HA OJHU CYTKM B BOJAY, YTOOBI IIOTOM OHA HE
yKOpauMBaJlaCh NMPU HAMOKaHWU. [0 KOHI@ CpOKa HMCIOJIb30BAHUS PEMHS €r0
y3JIbI HE Pa3BsI3bIBAOTCS AK€ IIPU CTUPKE.

CtpaxoBOYHBIN KOHEIl TeM OoJee HajexeH, ueM Oombine 3Hauenne HO nmeet
BEpEBKa, M3 KOTOpOW OH cBs3aH. M3 puc. 46 BumHo, uto [IJIH2 Bcerma Oyner
menbe [TJIH1, waum HO2 6oasme HOL.

Ecnu koHen HOBBIN U caenadH u3 11 MM quHAMHYECKOW BEPEBKH, NaXe MPU
peIBKE ¢ (akTOpOM 2 MaaarolIfii HE MOYYyBCTBYET OCOOCHHO CHIIBHOTO yjaapa.
[TukoBas nuHaAMHUYECKas Harpy3ka OCTaeTCA B IpElesax JTONMYyCTHUMOIO, TaK Kak
JUTMHA KOHIIa 1o omnpeaeneHuto Menblie 3HadyeHuss HO. Tem He MeHee, CUIIBHBIX U
0COOCHHO W3JIMIIHUX HArpy30K Ha Hero Hajxo wusberath. Kak pwIBKH, Tak u
HEAKKypaTHbIE 3aBUCAaHMS Ha HEM HEOIarompusiTHO BO3JCHCTBYIOT Ha BEPEBKY
HUYTOXHOW JUIMHBI, U3 KOTOPOM OH cAenaH. B mpouecce s3kcruryarauuu OHaA
MOCTENIEHHO MCYEPIBIBAET CBOM 3JlacTUUYECKue crocobHoctu. Jlaxke mocie
necsiTka OoJiee MEUICHHBIX OIYCKaHWA Ha CTPaXOBOYHBIA KOHEI NHUKOBAas



NUHAMUYECKas HAarpy3Ka MOKET 3HAYMTEIbHO yBeIW4YUThCA. [loaToMy u mpu
HOPMAJIBHOM CTAaTUYECKOM IPUMEHEHHHM CTPAXOBOYHOIO KOHIIA BCErga CileAayeT
paboTaTh BHUMATENbHO, 9YTOOBI HE IO/IBEPTaTh €ro U3IUIITHAM Harpy3KaM.

3anoMHUTE:

' % CTPaxOBOYHBIA KOHEIl JEJAeTCs TOJbKO M3 HOBOW JTHHAMUYCCKOMN
BEPEBKU AMAMETPOM MHUHUMYM 9 MM M KaxAblil TOJ CMEHSETCA
® HOBBIM, Ja)XKe €CJIU €€ BHCIIHUN BHUJI BCE €II¢ OTINYHBINI;

% ©CJIM CTPaxOBOYHBIM KOHEIl CIeaH U3 BEPEBKU JHUAMETPOM 9 MM,
HU B KOEM Cllydae HeJb3s JOMyCKaTh MaJCHHUs Ha HETO ¢ (haKTOpPOM,
oonplie 1.

6.3. Illexaan

Ctpems, ¢ MOMOIIBFIO KOTOPOTO OCYIIECTBISIETCA MOABEM B KOJIOAIE, U
YCTPOWCTBO JUIsl CTPAXOBKH CIIENIEOJIOTa Yepe3 BeAYIIHHA 3aKUM OOBIYHO JEIar0T
U3 OJIHOTO Kycka BepeBKH. [losyyaeTcs mpucrnoco0OsieHHe, KOTOpPO€ Ha3bIBaeTCs
nejanbio (puc. 47). J1ns M3roToBIEHUS €€ UCIOJb3YyEeTCs IMHAMUYECKash BEPEBKaA
auamMeTpoM 9 MM u JIMHON 0Koio 3 M. Ha ogHOM KOHIIE OJWHOYHBIM OyJIHMHEM
WJIM TIPOBOJIHUKOM JieNiaeTcsi Ooblas NeTyis A ABYX HOT, a Ha IPYrOM — O4EHb
KOpPOTKas MEeTJIsI «BOCBMEPKOit». Uepes y3en «CTpeMsi», 3aBI3aHHBIA Ha KapaOuHe
BEIyIIEro 3aXnMa, (UKCHUPYETCsS HEoOXOoauMmasi JJIMHA CTPAXOBOYHOTO KOHIA H
CTPEMEHU.

JUnHa cTpeMeHu moadupaeTcss TaKoW, YTO, KOTrJa o0e HOTHM BCTABJICHBI B
HEr0 W BBITSHYTHI, BEAYIIHNA 32)KUM HaXOOWTCs He Oonee dyem B 2-3 cM OT
rpyaHoro. /lnuHa CTpaxoBOYHOTO KOHIA MOJOMPAETCA MPHU TOMBITKE CMEHHTH
HampaBJICHHE [BIDKEHUS C ToabemMa Ha cmyck. [lociae Toro kak CmyckoBoe
YCTPOWCTBO BCTETHYTO B BEPEBKY M OJIOKHPOBAHO M CIIEJEOJIOT, OTCTETHBast
TPYAHOW 3aKKMM, MEPEHOCHUT HAa HETO BeC Tela, OH HE JIOJDKEH 3aBHCHYTh Ha
CTPaxOBOYHOM KoHIIe. JUIMHA CTPaxOBKH JOJDKHA OBITH TOCTATOYHA JJIS JIETKOTO
CHSTHUS BEIYyIIEro 3a)KMMa C BEPEBKH, HO HEe Oojee, ueM 310 HeoOxoaumo. [lexgans
MOXXHO CJelaTh M3 JBYX OTAEIbHBIX KYCKOB BepeBKH. VM B 3TOM ciydae
CTPaxOBOYHBIA KOHEI] JeNaeTcsl U3 AMHAMHYECKOW BEPEBKH AUaMeTpoM 9 mm, B
TO BpeMs KaKk Ui CTPEMEHH MOXKHO HCIIOJIb30BaTh BCIIOMOTATEIbHYIO
CTaTUYECKYIO BEPEBKY TUAMETPOM 7 WIH § MM.

3anomumuTe:
' CTPaxOBOYHBIA KOHEIl Ie1aJIi BCTETUBAETCS WM MIPSMO B TPEYTOJIbHBII
kapabun MR HwkHel OOBS3KHM, WJIIM B CTPaXOBOYHBIA IOSC KpecTa
® oBanbHBIM KapabmanoM MR nuamerpom 7 M. OObIYHBIA KapaOuH,

My TOl nau 6e3 Hee, KENATSIBHO HE UCIIOIb30BaTh JJIS ATOU IIEIIH.

7. YXoa 3a BepeBKoil



N3 Bcero cHapsbkeHHs Uil pabOThI HA KOJIOJIAX OOJIbIIE BCEr0 MOCTOSHHON
3a00THI TpeOyeT BepeBka. HeOpexxHOCTH B 0OpaiieHnn ¢ Hel JOMyCcKaTh HEllb3s —
32 9TO MPUXOJUTCS JOPOTO PACTUIAUYUBATHCS.

7.1. MapkupoBka. buorpajgus BepeBku
Tpyano ynmoMHUTH, Kakas BepeBKa Korja KyIjIeHa, a eIle TpyJaHee - B KaKux
nemepax M CKOJbKO YEJOBEK €€ HCIOJb30BAIM C MOMEHTa €€ IMOSBICHUS.
[TosTomMy mepBoe, 4TO HEOOXOAMMO CHENaTh IMOCIEe MPHOOPETEHHUS BEPEBKH, —
MPOMApPKUPOBATh €€. ITO OCOOCHHO BAXKHO, €CIIM BEPEBKAa MPUHAIJICKHUT KIIyOy.
3a BpeMs HCIIOJIH30BAaHUS OHA MOMANAeT B pa3HbIe PYKH HE TOJBKO HM3-3a 00IIETro
BIIQJICHHS €10 WIEHAMU Ki1y0a, HO U M3-3a UX TEKY4YECTH.

Tabmuma 12
Yucio
Ne Hara IIponacte [Ipumeyanus
YYaCTHUKOB
1 14.11.82 | NBaHoBa BoJa, C. 5
Jlobpocran
2 | 14.12.82 SBoper, 5
15.12.82 | ITanuoBHM rpamanu, 4
c. 3BepeBo
3 123.01.83 | Kposaas nyxa, 1 Bepekoii Obu1
M.3eJIeHnY MPOBEIIECH NOCIETHUN
KOJIOAEL B KOTOPBIU
CILyCKaJICSl TOJIBKO OJUH
YYaCTHUK
U T.1.

YroOpl MapkupoBKa ObUIa MPOYHOW, €€ JIydlie BCEero CJenaTb B BUJE
3alpecCOBAaHHBIX ATIOMUHHUEBBIX KOJIell Ha 00OWMX KOHIAX BepeBKkH. Ha Hux
BBIOMBAIOT HU(PHI, 03HAYAIONINE TOJ POU3BOJICTBA, MOPSIAKOBBII HOMEP BEPEBKH
U ee JMHY. /laHHBIE O IJMHE Jyylle HaHECTH, KOrjJa BEpeBKa IEpPEecTaHEeT
YKOpauuBaThCA.

Jlnst Bcex BepeBOK B KiyOe HYKHO BECTH JKypHajld, B KOTOPOM, Kpome
CBEJICHUN O BUJE, TUIIE, JaThl MOJYy4YEHUS] BEPEBKHU U T.J., 3aIIUCHIBAIOT, B KAKUX
nemnepax BepeBKa Obljla MCIOIb30BaHA M YHCIO YYaCTHHKOB cIiycka (Tadm. 12).
TonbkO MO 3TUM JaHHBIM MO NPOLIECTBUU BPEMEHU MOXXHO PEAJIBHO OLIEHUTh
MHTEHCUBHOCTb HCIIOJIb30BAHUS JaHHOM BEPEBKU, TO €CThb MPOCIEIUTh €€
o6uorpaduro.

7.2. XpaHeHue
Ecnum BepeBka XpaHUTCS HE BCerla B YUCTOM BHJE, OHAa 3HAYUTEIHHO



ObICTpee M3HAIIMBAETCSA caMa M OBICTPO M3HAIIMBAET CHAPSIKEHHE IS CITyCKa H
noabema. [loaTomy 1mocie Kaxaoro Bble3ja €€ HEOOXOAMMO CTUpPaTh.
Temmepatypa Boapl He nopkHa ObiTh Beime 30 rTpamycoB. [lpu cumabHOM
3arpsI3HEHUM MOXKHO HCIIOJIB30BATh MBUIO WM CTHPAJIBHBIM Ipenapar it
CUHTETHYECKNX TKaHeH, HOo 0e3 cojepkanus dH3UMOB. Jlydmie Bcero He
WCIIOJBb30BaTh HUKAKMX MOIOIIUX CPEACTB, a IPOCTO HAMOYUTH BEPEBKY,
IPONYCTUTh €€ MEXAY JAByMs IPWXKATBIMH JAPYr K Jpyry UIIeTKaMH U
npornonockare. Ilpomeaypa moBTopsieTcs, HOKa BOJAA HE OCTAHETCS YHCTOM.
BrpxuMaroT, mpoTAruBas BEpeBKy uepes (pUKCHpOoBaHHBINA KapaOWH WU AeCaHIep.
Bo Bpemsi cymku BepeBKY HeENb3sl MOMEMATh BOJM3M OTONMHUTEIBHBIX TPHOOPOB
WM OCTaBJATH Ha coJiHIE. Jlydme BCero CymuTbh €€ B IIPOBETPUBAIOLIEMCS
TEMHOM IIOMELICHUH.
[Ipexxne uem OyXTOBaTh BEPEBKY, €€ HAJI0 OUYECHb BHUMATEIbHO OCMOTPETb,
cles 3a TeM, YTOOBI:
- He OBUTO OOPBIBOB, MOTEPTOCTEHN MIIM PAa3MATUCHHUNA 3aIUTHOM OIIETKH;
- THOKOCTh TpH CruO0aHWM B TNPOTHUBOIOJOKHBIX HANpPAaBICHUAX OblIa
OJIMHAKOBA 10 BCEU JIJINHE BEPEBKH;
- TP OLIYyIBIBAHUM HE YyBCTBOBAIOCH SBHBIX yTOJILECHUN WIA YTOHYEHUN
110 OTHOLIEHHUIO K HOPMAJIbBHOMY IMAMETPY BEPEBKHU.

Taxum >xe 006pa3oM mpoBepseTcs Mmepei UCIOJIb30BAaHUEM H JII00asi BEpEBKa,
KOTOpasi UCTIOJIB30BAJIACh U ObLIA MOCTUPaHA U COyXTOBaHA APYTHM YEJIOBEKOM.

[Ipu oOnapyxenun nedexra, €CIM TOBPEKICHHBIA YYaCTOK JIMHHBIN,
BepeBka Opakyercs. Ecmu nedext mokaneH, BepeBKa pa3pes3aeTcs, YTOObI
HCKJIFOUUTh MOBPEKIEHHOE MECTO. [[Be ocTaBIIMECs YacTH BEPEBKU MOXKHO OIISITh
UCII0JIb30BaTh JUIsl IPOBECKU MEHee ITyOOKHMX KOJIOJLEB. 3aBsi3bIBAaHUE y3J1a IS
JOKAJIM3alMM TOBPEKIECHHOIO0 ydacTKa JOIyCKaeTcs TOJIbKO KaK BpeMEHHas
Mepa, ecii AedeKT 3aMedYeH B KOJOJIEe BO BpeMs paboTsl ¢ BepeBkoil. [locre
BBIEMKHM €€ HaJl0 pa3pe3arh.

[loka BepeBKa HE MCIOJIB3YETCS, €€ Jepk’aT COyXTOBaHHOW B TEMHOM
IIPOBETPUBAEMOM CYXOM IOMELIEHHU. ByXTylOT Tak, Kak moka3aHo Ha puc. 48.
Ecnm BepeBka niuHHASA, OyXTOBKY HAUYMWHAIOT C CEPEIUHBI U JENAIOT JABE OyXTHI.
Burku, KoTOphle HaMaThIBAaIOT Ha OyXTy, Hajgo 3aTsSHYTh, HHAa4Ye BEpPEBKa
PacCIlyCTUTCA U CIIyTaeTCs PU TPAHCIIOPTUPOBKE.

XpaHUThb U TEPEBO3UTh BEPEBKY HAAO OTIEIBHO OT METANIMYECKHUX
NPEIMETOB ¥ HCTOYHHKOB cBeTa. KiacTh akKKyMyJsTOPH U OaTapeiiku B MEIIOK
BMECTE C BEPEBKOW a0COIIOTHO HEJOIYCTUMO.

IIpu TpaHCIOPTUPOBKE K IELIEPE U B HEM CaMOU, IIPU YCTPOUCTBE HABECKU U
€€ BBIEMKE /Ui MPEIOXPAaHEHUS BEPEBKUM OT MOBPEKICHUS HCIOIb3YIOT
crieluaabHble TPAHCIIOPTHBIE MEIIKU U3 NOJMBUHWIXJIOPUAHOW TKaHU C ABOMHOMN
nponuTkoi. Tak kak y Hac (B boarapuu — nep.) Takue CyMKU HE MPOU3BOJASAT U HE
UMIIOPTUPYIOT, IPUXOJUTCS U3TOTOBIISITh UX 10 CUCTEME «caenail cam». CKpouTh
M cmuTh wux HecnoxkHo. [logoOHas TKaHb  MPOM3BOAMUTCS  3aBOAOM
«I1.KapamunueB» B Pyce mist ¢yproHoB rpy30BbIX aBTOMOOWIEH WM HAaBECOB



JETKUX MaBWJIBOHOB. B KayecTBe JISIMOK MCIIOJIB3YETCS CHUHTETHYECKAs JICHTA
mupuHoit 50 MM, npousBoaumas 3aBojaoM «H.Kuposy» B Kaszannbike mis pemHein
0€30MacHOCTH JETKOBBIX aBTOMOOMIIeH. Puc. 49 naer nmpeacraBienne o BEIKpOHKE
1 00IIeM BHJIE TAKOTO TPAHCIOPTHOTO Memika. B Helt momemntaercs 120 M BepeBku
D10 Mm.

3anomHumure:
' % HE OCTaBJSITE BEPEBKY OTKPHITOW Ha OalKoHE, B CKJIAJICKOM
MOMEIIEHNH, KJIAJOBKE U T.[., @ yOepuTe B LUK, IIKa(] UK TEMHOE

® HOMEIIEHUE;

% CYLIHUTE €€ TOJIBKO B TE€HH, A JIy4IlI€ BCErO - HOYBIO WJIH B TEMHOM
MMOMEIIEHUH;

¢ TOIaTeNbHO oOeperaiiTe ee OT KOHTAaKTa C KUCIOTaMHU, IIeI04YaMu U
IPYTMMHU XMMHUKATaMM, YTO O3HAYAET: HE JEPKUTE BMECTE C HEU
WIA B HENOCPEJCTBEHHOM OIM30CTH OaTapeKy MM aKKyMYJISATOPHI
M HE KIaguTe ee¢ B Oara)XKHUK aBTOMOOWIS WHade Kak B
Tpa"HcnopTHOM Metke u3 [1BX.

7.3. llepuoauyeckasi npoBepKa
[IpoBepsTh CcTAaTHMYECKYI0 BEPEBKY Ha MPUTOJHOCTh K JalibHEHIIEMY
YHOTPEOJIEHHUIO CIEYET:
- BepeBky D9 mm — uepe3 2 roja;
- BepeBky Y10 u 60omp11€ MM — Yepe3 3 roaa;
- HE3aBHUCHUMO OT CpOKa MW JaTbl MOCIEIHEH MNpPOBEpKU — Mg JIIOOOH
BEPEBKH, KOTOPAsl BbI3bIBACT MaJICHIIIEE COMHEHNE.

C »T0i1 Henbio Ha yAOOHOH cKaie B paiioHe kiy0a Hajo0 3a0UTh PAIOM IPYT
HaJ Apyrom aBa kproka SPIT u 3anectu Tyaa noaxonsuui rpy3 Becom 80 Kr.

OT BepeBKH, KOTOPYIO HaJ0 UCHBITATh, OTPE3a0T KYyCOK JUIMHOW OKOJIO 3 M U
KJIAAYT B €MKOCTh C BOJOW Tak, 4TOOBI OHA XOpomio mponuTanack. Ha oboux ee
KOHIIaX BSDKYTCS y3Jbl «BOCBMEpKa» WM (I BepeBKU U9 MM) «IEBSATKa», TaK
9TO TMOJy4daercs oOpaszeln IIuHOW mnpuMepHo 1.5 M OT meTiu 10 TMeTIH.
Kapabunom «A>CMIO» 3400, «rty6ait» 5000 mnmm TpeyrosbHBIM KapaOUHOM
MR amamerpom 10 MM roToBBIA OOpasen KpemsiT K YIIKYy HW)KHETO KpPIOKa H
rpy3y. KapabuH, Ha KOTOPOM BHCHT TPYy3, CBSA3BIBAETCS CIABOCHHOW METIICH W3
TOHKOTO IIIHypa ¢ KapaOWHOM Ha BEpEBKE, MepeOpOIIEHHON Yepe3 010K, KOTOPBIi
Kpenurcss Ha BTOpPOM Kproke. C ero moMmollblo MOCPEICTBOM IOJMCIACTa WU
MYCKYJIBHOW CHJIBI HECKOJBKHX YEJIOBEK I'py3 MOJIHUMAETCS, MOKa KapaOWHBI B
MeTIsAX 00pasia He OKaxXyTcs Ha ogHOM ypoBHeE (puc. 50). BepeBka dpuxcupyercs
u netya oopesaercs. [lagenne nmpu 3TuX ycnoBusx umeeT daktop 1.

Kaxnprii oOpaszer; MCHBITHIBAETCS ABYMsI TOCIEAOBATEIbHBIMH TaJICHUSIMU

rpysa:
- eCJIM OH BBbIAEpIaJ JiBa MaJcHHs, BEpEeBKa MPUTOIHA IS JaJIbHEUIIIETO



UCII0JIb30BaHMS;

- €ClIi OH BBbLAEp>KaJl NEPBOE MAJEHUE, HO MOpPBAJICS MPHU BTOPOM, YTO
4acTO CJIy4aeTCs, OT BEPEBKM OTPE3al0T BTOPOM KYCOK M TOXKE
UCIBITBIBAIOT JBa pa3a. Eciu u BTOpoil oOpaszell BeIAEpk AT MEPBOE H
MOpBaJICs MPU BTOPOM IAJEHUM I'Py3a, BEPEBKAa HE CUUTAETCA T'OJHOM.
Ho ecnu BTOpO# 00pasen mopBajcs elie npy NepBOM MaIeHUH, Ha TaAKYIO
BEPEBKY OOJIbIIIE HENNb351 PACCUUTHIBATE;

- eCJHM HWCIBITHIBAEMBIN oO0pa3el MopBalicid €me NpPH MEPBOM IaACHUHU
rpys3a, BTOpPOHM KYCOK BEpEeBKM He oTpe3aercd. Takas BepeBka
HENPHUToJHA K YIIOTPEeOJISHUIO U cpa3y Opakyercs.

TakuM TeCcTOM MOXHO MPOBEPHUTH TOJAHOCTH M COMHHUTEIHHOW OBIBIIEH B
ynoTpeOJeHnn WHAMUYECKONW BEpeBKM, HO NPH YCIOBHH, 4YTO OHa OyIeT
HCIIOJIb30BATHCS TOJIBKO IS IPOBECKU KOJIOALIEB, & HE I CTPAXOBKHU.

XOTs BEpEeBKa IIOCJIE TAaKUX INPOBEPOK CTAHOBUTCS HEMHOIO KOpO4YE, €€
HUKOTI'Z]a HE HAJI0 HAa HUX JKAJIETh.

3anoMHUTE:

BCErja JIydllle UMETh BEPEBKY IMOKOpPOYE, a JKU3Hb IMOJJIMHHEE, YeM
HaoOopoT!
)

8. BmecTo 3aKiroueHus

OmBIT THICSAY CIIETEOJIONOB BCErO MHpa Ha NPOTSHKEHUM MHOTHX JIET JlI0Ka3all,
4TO  CTaTW4YecKas  BEpPeBKH  00JanaloT  HEOOXOOUMBIMH  KadecTBaMH,
MO3BOJISIONMMHI UM 0€3011acCHO BBIACPKUBATH HATPY3KHU MPHU UCIOJIb30BAHUH HX B
TEXHUKE OJUHOYHOU BepeBKM. HO 3TO BEpPHO TOJBKO B TEYEHHWE HOPMAJIBHOIO
CpoKa ymnoTpeOJieHHs BEPEBKM M IPU YCIOBHUM, YTO BCE BpPEMsS €€ IPABUIBHO
AKCIUTYaTHUPOBAIIA U 00pamanuch ¢ Hel. BeimonHeHne X TpeOOBaHUIA 3aBUCUT
TOJBKO OT CIIEJIe0JI0Ta, KOTOPHIH ¢ Hell paboTaer.

Kpome TOro, xors mnpu IOIJIOIIEHUWM JUHAMHUYECKOTO YyJapa CTEIEHb
HAJIe)KHOCTH PA3JMYHBIX THUIIOB BEPEBKM pa3iM4yHa, OHAa HE 3aBHCUT OT CaMOU
BepeBKH. OKa)KeTcs JIM OHAa B JAHHBII MOMEHT JOCTaTOYHOW WM HET, 3aBUCHUT
cCHOBa OT cmeneonora. Kak Mbl BHIenHM, HaIEKHOCTb CTAaTUYECKON BEPEBKHU
3aBUCUT OT COOTHOULICHUS MEKIY €€ IPAKTUYECKOW MPOYHOCTHIO HA pa3pblB U
MIMKOBOM JMHAMHUYECKON Harpy3koi. A CIENeoJior BCErja MOXKET BIUATH Ha HEe
yepe3 ¢aktop maneHus. WMmm, gpyrumu cioBamu, KJIIOY K PEHICHUIO MPOOIEMBI
HAJIe’KHOCTH BEPEBKU — B €0 pyKax. C 3TUM KIIIOUOM KaXAbli CIEIE0JIOT JOJKEH
IPaMOTHO 00paIaThCs U HUKOT/AAa HEe 3a0bIBaTh, YTO, KaK U JIO00M APYyroi MeTox
CIIyCKa B IIELIEPHI, TEXHUKA OJHOW BEPEBKU UMEET HE TOJBKO IMPEUMYLIECTBA, HO
u HenoctaTku. IIpu oOpbIBe BepeBKHM YNMOMHHABIIMKCS Yyxke 3akoH HproToHa
OTIIPABUT €r0 NPSIMBIM IIYTEM Ha JTHO KOJIoAua. Eciu BepeBka OpPBETCSA BO BpeEMs



CIIyCKa ITOCJIETHETO WX IOJbEeMa IIEPBOr0 U3 KOMaHbl, IyTh K IIOBEPXHOCTHU JUIA
HUX oTpe3aH. I[lomomm MOXHO O0XHAATh TOJBKO M3BHE, HO HE OCTAeTCs
BO3MOJKHOCTH €€ BBI3BATh.

BeposiTHOCTH 00pBIBa BEPEBKH — 3TO TOJBKO MOTEHIMAIBHO CYIIECTBYIOMIAs
ONacHOCTb. A peanu3yercs OHa WIM HET, 3aBUCUT, B IPHUHILMIIE, HE OT BEPEBKHU
KaK CHapsDKEHHs, a OT CIEJIe0JIora, KOTOphIM et moJib3yercs. Ciie1oBaTenbHo,
0€30MacHOCTh MPOHUKHOBEHUS IEIMKOM OMPEAEISETCS TEM, KTO €r0 COBEpIIAET.
A oHa MOXeT ObITh TapaHTHPOBaHA TOJBKO NMPHU YCIOBHH, UYTO CHAPSIKCHHE U
O0COOEHHO BEpPEBKA B OTJIMYHOM COCTOSHUM U IPEIBAPUTEIILHO IPOBEPSIOTCS
nepes KakIbIM BBIXOJOM IIPABHIIBHO, B COOTBETCTBHU C THUIIOM MCIIOJIB3YEMOU
BEPEBKHU.

Bor mouemMy MBI 3aKaHYMBaeM TEM, C 4YE€TrO HA4YMHAIU: TEXHHUKA OJHOU
BEPEBKHM, KpPOME 3HAHMS OCHOBHBIX NPHUHIMIIOB, 3JIEMEHTOB U TpPeOOBaHUU,
KAQ4eCTBEHHOM OJKHUIIMPOBKM M OYEHb XOPOIIEH CIOPTUBHO-TEXHUYECKOU
MOATrOTOBKH, TpeOyeT OTIIMUYHOIO 3HAHUSI CBOMCTB U NEAAHTUYHOTO COOJIIOAEHUS
npaBui oOpalieHusi C BEPEBKOH, KOTOPOW, MO CyTH, MPHU KaXXJIOM BBIXOJIE B
Neuepy Mbl JOBEPSEM CBOIO KU3HB!
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