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Yactb |
NMpeaucnosue.

O TexHuke ogHou BepeBku (CPT).

3a nocnegHue rofdbl cNopTMBHas crieneonorna gocturna 6onbwmx ycnexos. B MNMupeHesax, Anbnax u
psfae ropHbIX CUCTEM M KapCTOBbIX paOHOB 3a rnpeaenaMmm eBponeincKoro KOHTUHeHTa 6blsn OTKPbITbI U
npoaeHbl paHee Heu3BeCTHble noA3eMHble rybuHbl. Bbonrapckve cneneonorn MOKOPWUM MHOMO
CNoXHbIX nponacrten B Utanun, Asctpun n Npeuun. B nocnegHee spemMs u MHorve 6onrapckue newepeol
pacKpbiin nepes HUMM CBOW TalHbI.

BrnonHe nornMyHo 3aaTbCs BOMPOCOM: 4YeMy 06si3aHbl 3TU ycnexu? He olwmbeMcsl, eCnu CKaXeMm:
LUMPOKOMY BHEZPEHUIO HAYKM U TEXHWUKW BO Bce cdepbl Xu3HU. Crneneoniorus Toxe He ocTanacb B
CTOpOHE OT 3Toro Bceobulero npouecca. MMMEHHO NO3TOMY ee BO3POCLUNE BO3MOXHOCTM TECHO CBSI3a@Hbl C
YCOBEPLUIEHCTBOBAHNEM CHAPSXKEHUSA U TEXHUKM MPOHUKHOBEHUSA B MeLepbl U NponacTu.

PeBOMOUMOHHBIM CKAQ4YKOM B 3TOM OTHOLWIEHWM 6blSI0 OTKPbITUE HOBOW TEXHMKW MPOHMKHOBEHWUS B
noasemHble 6e3aHbl — TeXHUKN oaHon BepeBku (CPT oT aHrnuinickoro SRT — Single Rope Techniques).
MosiBMBLUMCE NepBOHaYasbHO BO ®paHumu, OHa 6bICTPO pacnpocTpaHwuiacb Kak B crpaHax Craporo
CeeTa, Tak n B CoeagmHeHHbIX LUTaTtax n Asctpannu. He 3actasmno cebs oonro xagatb ee npMMeHeHue n
B bonrapun. Yepes Heckonbko nert nocne Ttoro, kak CPT pacnpocTpaHuiacb nNo cBeTy, 6onrapckue
Cneneosiorn ToXe MNpuHaAn ee ctporne TpeboBaHus. B 3ToM HanpassieHun 6bI10 caenaHo MHOro, a
nocneaHme pecnybsnMKaHCKne TexHu4eckme CMOTpbl nokasanu, 4to CPT y Hac B OCHOBHOM YyXe
oCBO€eHa. 3T0, O4HAKO, He A0/IXKHO HacC ycnokameaTb, MOTOMY YTO MCMNOJIb30BaTb TEXHUKY 6e3 3HaHus ee
JeTaneln Tak Xe ornacHo, Kak BepTeTb Nejanun Benocunena, He ymess CNpaBUTbCS C pyfeM. [Mo3Tomy
byaywme ycunus cneneosioroB AO/MKHbl ObiTb HanpaBfeHbl Kak Ha BCECTOPOHHee TuwiaTesibHoe
n3yyeHue, Tak M Ha NejaHTUYHoe npuMmeHeHue cneundudeckmnx TpebosaHun CPT. B ocHoBe BCero aToro
OO/MKHO fieXXaTb 3HaHME CBOWCTB BEepPEeBKW W MpaBuJl €e UCMNOJIb30BaHusA. M 3TO He c/iyyanHo, Tak Kak
BepeBKa — OCHOBHOI 3/1IeMeHT B 3TOM cucteme, u 6e3 ee noapobHOro mly4vyeHus Hawa 6e3o0nacHoOCTb
6bina 6bl cOMHUTENbHOW. Onsa 6onbwen ybeauTenbHOCTM HAMOMHUM, YTO A0 CUX MOP B KJlAaCCMYeCKOM
cucteme 6bi10 ABe BeEpeBKW, @ B HOBOM — TOMbKO ogHa. A 3TO TpebyeT He TONbKO AOCKOHAaNbHOro
3HaHMSA ee KavecTBa U cnocob6oB NpuUMeHeHus, HO N O06pOCOBECTHOr0 OTHOLIEHUS K HEM.

be3 BcectopoHHero osnageHma CPT 6onrapckas CnopTUBHas Cresieosiorms He TOJIbKO He CMOXeT
WATU B HOry C COBpeMeHHbIMU TpeboBaHMsAMM, HO M BydeT CTankMBaTbCsa C elwe He NposiBMBLWINMK cebs,
HO BMOJIHE BO3MOXHbIMW OTpUUATENbHbIMK SBNEeHUAMU. Mcxoas u3 3Toro, bonrapckas deaepaums
newepHoro Aesa rnoJsIHOCTbIO NoAAepXUBAET MOMbITKY aBTopa WWpe OCBETUTb BOMPOCHI, CBA3AHHbIE C
n3yyeHmem un ynotpebseHnem BepeBKu, NCMONb3yEeMON Mpu NPOXoXAEHUN neLlep u nponacrei.

Hageemcs, uto HpCI[J'IaI“aCMHﬁ BallICMy BHUMAHHUIO TPy 3alIOJITHUT CYHICCTBYIOIYIO OO CUX MMOP MYCTOTY
B HaIllell CIeIe0JIOTHYECKOM JIUTCPATYpC U IMOBBICUT YPOBCHb TCOPCTHUYCCKHUX 3HAHMH M TEXHUYECKUX
HaBBIKOB CIIEJICOJIOTOB B HaIlIeH CTpaHe.

Anekceit XKanoB — 3am. npencenarens bonrapckoit ¢eaepauuu nemepHoro gena — «Beskomy 10mKHO
OBITH SICHO, YTO, Jaxke 00Jagasi HAUBBICIIUM KayeCTBOM, CHAapsDKEHUE JJIsl IPOHUKHOBEHUS B MPONAcTU He
NpeHa3HAYeHO IS UCIIOJIB30BAHMS CAMOHAIETHHBIMU U HETIOrOTOBJICHHBIMU |»



AgpvaHo BaHuH — 0 TexHuKe ogHoi BepeBkn (CPT) — «TexHWKa O4HOW BepeBKW NOSIBMAACL AeCsATb
NleT Hasag NoYTM OAHOBPEMEHHO, HO OTAESIbHO M He3aBUCMMO B HECKOJSIbKMX reorpadumyeckn Becbma
yAaneHHbIX cTpaHax — ®paHumun, Asctpanum n CoeamHeHHbix LTatax. Mocne onybnnkoBaHus B 1973 r.
BOo ®paHumn KHUrn XaHa-Knopga [obpua un XXopxa Mapbaxa "TexHuka anbhuUiACKOM cneneonorum”,
KOTOpas MO3HaKOMMa WWUPOKMIN KPYr CNeneosioroB C OCHOBHbIMK 3neMeHTaMun CPT, OHa 3a HEeCKObKO
JNIeT pacrnpocTpaHuiacb BO BCEX CTpaHax C pa3BUTOM cneneonormein. B koHue 1979 r. aTa TeXHMKA
Hadana BXOAWTb N B NPaKTUKy 60NrapckmMx CneseonoroB.

BbICTpbIM pa3BuTMeM K pacnpoctpaHeHneM CPT obs3aHa WCKAKYUTENbHO CBOWMM MHOIMOYMUCEHHbIM
npevMywecTsaMm nepes KIacCMYeCKOn TEexXHUKOM MNPOHMKHOBEHMS B KapCToBble Mosoctu. Bot
BaXkHelLmne N3 HUX:

— YMEHbLLUAETCA U3HOC CHapSXXeHUsS U, B MeEPBYIO OYepelb, BEPEBKU;
— YMEHbLLAETCA BEC CHapsXXeHMUs, HeobXx0AMMOro ANs WTypMa AaHHOW NponacTu;
— BepeBKkM TpebyeTcs NoYTu B [IBa pasa MeEHbLUE;

— CO34aeTCcs BO3MOXHOCTb NMPOBELINBATb BEPTUKAJIbHbIE YYACTKN Aasiblle OT cKanbl, @ 3TO U yaobHee,
n 6esonacHee;

— 3HAUUTENbHO COoKpallaeTcs obliee BpeMsa NpeoaosieHUst NponacTu;

—YMEHbLLAETCA MUHUMAJIbHOE YMC/I0 YYACTHUKOB LWITypMa IaHHOM NponacTu;

—-C030aeTCs BO3MOXHOCTb 06X0AUTb CTPYHO BOAbl MpW NpeoaosiEHUN BOAONAA0B;
—CrMeneosior He 3aBUCUT OT CBOMX TOBApWLLIEN MO KOMaHAE BO BPeEMS ABMXEHUS B KOMOALE;

—nNpn nNpoxoXaeHnu I'J'IYGOKVIX KoJjioaueB CO34a€TCA BO3MOXHOCTb noaaep>XaHud ﬂpﬂMOVI n
NOCTOSIHHOW CBS3W rOSI0COM Mexay ydyaCTHUKaMu;

—npeogonenmne noboro konoaua un nbOM WaxTbl B LENOM, BKAKOYas rnyboyaniuve B Mupe, fierye um
6e3onacHee, YEM MpPU UCMOJIb30BAHMUKN K/TAaCCUUYECKON TEXHUKN.

XapakTepHast 0cO6E€HHOCTb TEXHUKN OAHOM BEPEBKU COCTOMUT B TOM, YTO MoYTU Ha 90% 6e30nacHOCTb
NPOXOXAEHMS OnpeaenseTcs ewe MNpuM HaBecKe CHapsXXeHWs Ha KaXaoM OTAEsbHOM Koslogue.
KoHKpeTHas cuTyauus npu 3ToMm, 0gHaKo, BCerga pasnmyHa, U HaBeCKy Henb3s AenaTtb HU no wabnoxy,
HM nyTeM nogpakaHus. Bo3Hukatowme npobnemMbl HeO6X0AMMO TBOpYECKM pewaTb Ha Mmecte. A 3TO
TpebyeT He TOIbKO 3HAHMA OCHOBHbIX MpPaBWM/T HABECKM, XOpoLlen CNOPTUBHO-TEXHUYECKON NOArOTOBKM
n 60/bLWIOro onbiTa, HO U OT/IMYHOIO 3HAHMS XapaKTEPUCTUK N COCTOSHMS UCMONb3yeMOn BepeBKu. JTa
TexHuka 6e3ycnoBHo TpebyeT nonHOro gosepus K Bepeske. Ho gosepue A0KHO 6biTb 060CHOBAHHbLIM,
NOTOMY 4YTO 3aKOH rpaBuTauMmn HetoToHa 6ecnowaneH, a BTOPON BEPEBKM "Ha BCAKUA Criydal™ HeT.

CnepoBaTtenbHO, 3HaHMe CBOMCTB BEpEeBKW, KOTOpas WMCMOJSb3yeTcs Mpu MPOXOXAEHUW nponacTten,
eCTb W OCHOBaA, Ha KOTOpPON HaZo cTpouTb ocBoeHume CPT, m oaHa u3 rapaHTui ee 6e3omacHoro
NpUMEHEHMUS.

CkpOMHasi uenb npeasiaraeMoM  KHUIMM  3aKloyaeTtcs B TOoM, yTobbl patb 6Gonee wmpokoe
npeacraB/ieHMe KakK BOObOLE O XapaKTepUCTMKax M CBOMCTBaxX pas/iMYHbIX BUAOB BEPEBKU, Tak U, B
yacTHOCTM, 06 MCNO/Ib30BaHUN TaK Ha3bIBAEMOW CTAaTUYECKOM BEPEBKU, KOTOPas C HEAABHEro BPEMEHMU
Hayana npuMeHsaTbcs 6onrapckmmm cneneonoramm. 060 BCEM OCTaslbHOM, CBSI3@HHOM C TEXHUKOW OAHOW
BEPEBKM, MOXHO MpPoOYMTaTb B COOTBETCTBYKOLWMX PYKOBOACTBAX, KakK, HanpuMmep, nepeBefeHHOE Ha
6onrapckuin yuebHoe nocobme "BepTukanbHasa cneneosnorusa” Marika Mepeanta — BeAOMCTBEHHOE
nsgaHue bonrapckon deaepaunm newepHoro gena, 1980 r.



2. XapakTepucTtuka BepeBKMU
2.1. NMpo4YHOCTb Ha pa3pbIB

Bcskas BepeBka wWMeeT npeden MNPOYHOCTM U PBETCA TMpPUM HEKOTOPOM 3HAYE€HUUM MeIeHHO
HapacTatoweit Harpysku. OHO onpeaensieT ee cTaTUYECKY0 NPOYHOCTb Ha paspbiB. BenvumHa ee Bceraa
06bABNSAETCA MNPOM3BOAMTENEM, HO HMKOrAA peasbHO He AOCTUraeTcs B MpoLecce 3KChayaTauuu
BepeBku. Mpexae YyeM 06bACHUTb, MOYEMY 3TO TakK, MOCMOTPUM, KaK BbirnaauT

2.1.1. BU3sMTHaA KapToO4YyKa BepeBKM

O6bIYHO B (PUPMEHHON yMaKoBKe, B KOTOPOW MOCTaB/SETCHA allbMMHUCTCKAs M cneneoBepeBka, eCcTb
Hebonblwaa Kkaptouka ¢ 6Honee wnanM MeHee noapobHonm wHdbOpMaumenn o0 ee  TexXHUYeCcKux
XapaKTepucTukax. OTo0 "BM3WTHaAs KapToyka" BepeBKM, MO KOTOPOM Mbl 3HAKOMMMCA C HEW n ee
CBOICTBaMMu.

Tabnmubl 1 1 2 nokasbiBalT, Kakas uHMOpMaumMa coaepXUTCS B "BU3UTHbIX KapTodykax" ABYyX
BEpeBOK pa3HOro Tuna, npoM3BoAMBLUMXCA B 1983r. ogHOM 1 Tol xe dupmoin — "Edelrid”.

CunbHee Bcero Bne4yatnsatoT 06bsiBNEHHblE npomnsBoanTeneM YMUCNEHHbIE 3HAYEHUA MPOYHOCTU Ha
paspblB 4N8 ABYX BUAOB BEpeBKU. DTO KacaeTCcd M BCeX MPOYMX albMUHUCTCKUX U CNeeoBepeBoK,
MMerLmnxca Ha MMpoBOM pPbIHKE

[lBe TOHHbI — MpUIMYHas MNPOYHOCTb AN CKPOMHbIX 80 Kr OAHOrO crneneosiora CoO BCEM €ro
CHaps)KeHWeM, HO, HeCMOTps Ha 3TO, AaBaMTe MOCMOTPMM, HACKONIbKO MOXHO [0BEPSATb TaKoW
Be/IMUMHE, KaK 06bSAB/IEHHAS NMPOYHOCTb Ha pa3pbiB.

Tabanya 1
AnHaMmmnyeckass oCHOBHasi BepeBka tvna "Knaccnk M4 72" d 11 Mmm
[MpOYHOCTb Ha pa3pblB 2350 Krc
YanvHeHue npuv paspbise 54 %
MakcuManbHas AnHaMmyeckasa Harpyska (npu f = 1.78) 1090 Kkrc
YnCno BblAEPXMBAEMbIX TECTOBbLIX PbIBKOB 67
YaonnHeHve npyu HopMasJabHOM ynoTpebneHnm ¢ Harpy3skon 80 Kr 7.6 %
Bec Ha MeTp 72T
Tabanya 2

Cratnyeckass BepeBKa tvna ''"Cynepcratuk’ d 10 MM

[MpOYHOCTbL Ha pa3pbiB 2500 Krc
YanvHeHue npuv paspbise 29%
MakcuManbHasg AMHaMmyeckasa Harpyska (npu f=1) 1245 Krc
YnCno BblAEPXMBAEMbIX TECTOBbLIX PbIBKOB 7
YaonvHeHune npu HOpMasibHOM C Harpyskon 300 Kr 2.5%
npuMeHeHun C Harpyskoun 100 Kkr 9 %
Bec Ha meTp 60 r

2.1.2. O6baABNEeHHaA NPOYHOCTb Ha pa3pbiB

BennumHbl 06bSABNEHHOM TMPOYHOCTM HA paspbiB, rapaHTUpyemble MpoM3BOAUTENSAMU, O4YeHb
BHYLWMWTENbHbI — OT 1700 Kr ans 9—mMuanmMmeTpoBon crienieosepeBku "Interalp—Spelunca” go 3500 kr
ana 11-MunanMeTpoBOM aMepuKaHckor "Bluewater”. To, Ha nepBbli B3rns4, CO34aeT BrnedyatneHue
eiBa /M He TnepecTpaxoBKU Mpu TMpoOU3BOACTBE BEPEBKU. YC/OBUSA 3SKCNEpUMEHTa, B KOTOPOM



onpeaenseTcsa obbaBnsieMasl MPOYHOCTb BEPEBKM, 0ObIYHO CYLLECTBEHHO OT/IMYAKOTCHA OT YC/AO0BMUMA, Npu
KOTOPbIX BEpEBKA 3KCMlyaTUPYeTCs B newepe. No3ToMy M3 BCEX UMCAEHHLIX 3HAYEHUN, ONPeaenALWnX
TEXHUYECKME XapaKTEPUCTUKK NOO60M AMHAMMUECKONH UM CTaTUYECKOW BepeBKM, HET 6osee omnacHbIX
yCMoKanBawLlMX AaHHbIX, YEM AaHHbl€ MO NPOYHOCTU Ha pa3pbiB. A 3TO TakK, NOTOMY YTO:

— OHW OTHOCATCA K nNpedenbHOM Harpy3ke, nMpu KOTOPOM BepeBKa pBeTCcA, He 6b6yayum
npenBapuTesnbHO MNOABEPXEHHON AencTButo HebnaronpusaTHbiXx (akTopoB (Hanuuue ys3noB, Aencreue
BNaru, 3arpsi3HeHne rmMuHon u T.4.);

— 3TW AdaHHble AeNCTBUTENbHbl TONbKO A9 HOBOW BEPEBKW, M TO B MOMEHT, KOrga oHa nokuaaeTr
3aBOACKON KoHBenep. Cpasy e nocse 3Toro noj BAMSHMEM psAa (pakTopoB MPOYHOCTb Ha pa3pbiB
Ha4YMHaEeT NOCTENEHHO YMEHbLUIATbCS U CKOPO 3HAUYUTENIbHO YAanseTcs OT nepBOHA4YasibHOro 3Ha4YeHus.

3anoMHuTe:

— obbsBnaemas NMPOYHOCTb Ha pa3pblB HE ABIAETCA MOKa3aTeslIeEM, MO KOTOPOMY MOXHO CyAUTb O
HaAEeXHOCTU BEPEBKU,;

— OHa OTHOCUTCS TOJIbKO K ee nepBoHavanbHOMY COCTOSIHUIO U K UCMbITAHMIO, NP KOTOPOM OHa 6bina
CyXOM, uncrom n 6e3 y3nos.

UTobbl nonyunTtb 60siee peanbHoe npeacraBneHme 06 onacHOCTM, KOTOPOM Mbl NOABEPINUCH Obl, ecnn
6b1 6€30roBOPOYHO Nonarasmcb Ha 06bABMEHHYO MPOYHOCTb, NpocaeanM noapobHee, YTO NPoONCXOAMT C
BEpeBKOWM Mocsie TOro, Kak OHa oKa3ajlaCb Y HaC B pyKax, M Mbl FOTOBMMCS K CMNYCKy B o4yepenHOWn
Kosnogeu.

2.1.3. Nepern6aHune B yanax.

Korpa BepeBKy M3BNEKAOT M3 TPAHCNOPTHOIO MeLkKa, Ha Hel o6s3aTenbHOo 3aBsa3biBatoT y3es. HyxxeH
v 3TOT y3en, 4tobbl caenaTb MeETA0 MM CBA3aTb OAHY BepeBKY C APYro, He MMeeT 3HaudeHwus.
BepeBKy HEBO3MOXHO MCMO/b30BaTb, MOKA Ha Hel He 3aBs3aH XoTa 6bl oanH y3en. OgHaKo cpasy Xxe,
KaK TOJIbKO Ha BepeBKe 3aBs3aH y3es, ee NMpoYHOCTb YMeHblUuaeTcs BABoe. Hanpumep, npu BenvymHe
o6bsBneHHOM Npo4YyHOCTK 2350 Kr nocne 3aBsA3biBaHMSA NepBOM MNETNAM C Y3/10M "BOCbMepKa" NMPOYHOCTb
nagaetr o 1290 kr. WUnu, ecnn KoapPUUMEHT HadeXHOCTU BepeBku (OTHOLIEHME TMPOYHOCTU K
HOMWHANBbHON Harpyske — B fAaHHOM ciydyae 100 Kkr, 4to nNpubamM3mTenbHO paBHO Becy OAHOro
cneneonora C €ro JIMYHOM SKUMUPOBKOM WM HECOMbIM Ipy30oM) BHayase paseH 23, cpa3sy nocne
3aBA3bIBaHUA y3/a yYMeHbluaeTcsa Ao 13. lNoyeMy Tak nonydaercsa?

O6bI4HO cunbl, AeUCTBYOWME Ha HarpyXeHHylo BepeBky 6e3 y3n0B, pacnpenensoTcs paBHOMEPHO
Nno BCEMYy ee T[OMNepeyHoMy CeYeHUIo, T.e. BCE HUTU, U3 KOTOPbIX OHa COCTOUT, HaTArMBalTCH
OAHOBpeMeHHO (puc.la).

Ecnn BepeBka nepernbaeTcsi, Kak 3TO nNpoucxoamT B netne ntoboro ysna, cuibl NpU Harpy>XXeHuu
pacnpenensaiTcds HepaBHOMepHOo (puc.16). T[lo3TOMy OOHM HUTU MeHblle HaTArmBaroTcsa Mpu
Harpy>XeHMn BepeBKM, 4eM pApyrve. YacTtb HWUTEN, HaxXOAsWMXCA Ha BHELWHel CTopoHe Aayru,
HaTArMBaETCS AOBObHO CUBbHO.

B 30He nepernba BO3HMKAKT W MOMEPEYHbIE YCUINSA, KOTOpbIE CYMMUPYIOTCA C MPOAOSbHbIMK W
[IOMOJTHUTENbHO Harpy»xatT HUTKU BepeBkM (puc.1B). BcneactBne KOMEGMHMPOBAHHOIO AENCTBUS CUN
pacTsSXeHUsl U COABWUIra BepeBKa OKasbliBaeTcs crabee TaM, rae ectb nepernb, 4yem Ha NPAMOSIMHENHbIX
yyacTkax.

YeM cunibHee OHa M30rHyTa, TEM B BOJIbLUEN CTEMEHWN YMEHbLUAETCS €€ NPOYHOCTb.

MoBeaeHMe y3M0B MpU MeANIEHHO HapacTalolWel Harpyske A0 MOMEHTa pa3pbiBa MCCNenoBasioch
MHOro pas.



Puc. 1 Nepern6anue B ysne.

Ha ocHoBe MHOrOKpaTHbIX UCMbITaHWIA ONybnnMKoBaH pad Tabnvu, KOTOpble NMOKa3bIiBaloT, Ha CKOMbKO
MPOLIEHTOB YMEHbLLUAETCA MPOYHOCTb [AAHHOW BEPEBKWN NPU 3aBA3bIBAHWM TOrO UM MHOTO Y3/1a.
HekoTopoe npeactaBneHne 06 3TOM MOXHO MOJIyUYnTb 13 Tabnuupbl 3, COCTaBNEHHOM MO AaHHbIM
NCMbITaHUSA CTAaTUUYECKOW BEpPEBKM.

Tabanuya 3
Buna y3na | YMeHbLuweHne npoYHoCcTH B %6
Y3161 415 NpyBSI3bIBaHUS K OOPE
[esaTtka 30 %
Bocbmepka 45 %
ABonHOM 6ynnHb 47 %
OanHapHbIl 6ynvHb 48 %
Babouka 49 %
MpOBOAHUK 50 %
Y3761 47151 CBSI3bIBaHWST BEPEBKU U NET/IN
[BOHOM TKaUKNMn 44 %
BcTpeyHas BoCcbMepKa 53 %
BcTpeyHbIi NpOBOAHUK 59 %

MNoBeAeHMe Y3M0B MpuM AMHAMUUYECKOM HarpyXeHuu pasnandHo. [1o3TOMy C TOUKM 3peHus
6e30nacHOCTK NoA06HbIE AaHHble HAAO0 NPOCTO NMPUHMMATb K CBEAEHUIO.

3anoMHuTe:
— Y3/bl pa3/IMYHbIX BUAOB YMEHbLWAT NPOYHOCTb Ha 30—60%:;

- YEM MeHblle paanyC KPpWBU3HbI B MecTe M3rmba v 60/blue CAABMMBAHUE BEPEBKU, TEM CU/IbHEE
YMEHbLLUAETCSA €€ NPOYHOCTb;

— Hanm4yme y3noB HE MEHAET AMHAMNYECKUNX CBOWNCTB BEPEBKMW.

2.1.4. BanaHune BOAbl N BJZIAXXHOCTH

MornoweHwe BOAbLI MOSIMAMUAHLIMUA BOJIOKHAMU, N3 KOTOPbIX COCTOUT BepeBKa, UCMOoJib3yemMas y Hac,
BoobLle roBops, 3HauuTenbHo. BennumHa ero 3aBUCUT OT COOTHOWeHums rpynn CH2 u CONH B
MoNeKyfnax AaHHOro BOJIOKHA. [M03TOMy ANns BEpPeBOK, KOTOpPble He npou3BefeHbl O4HOM M TOW Xe
dbupmMoit MM He M3 OAHOM U TOW Xe cepumn, HabnaaTCsS HEKOTOpble pasfinuums, HO B AAHHOM Crliy4dae
OHM He nMetoT 60/1bLIOro 3HavYeHus.



XOTS He BO BCSIKOW LlaxTe eCTb TeKylias BOAad, B/IaXHOCTb BO34yXa BbICOKA WM 4acTo AOCTUraeT
100%. MNpoBeaeHHble 3KCNEepPUMEHTbl MOKa3blBalOT, UTO BAAXHOCTb BO34yXa AENCTBYEeT Ha MPOYHOCTb
BEPEBKM TaK Xe, KaK ec/in BepeBKa HaBelweHa B KojoAue npaAMo no sBoAde. A Korga oHa HaMoOKaerT,
TepseTcs elwe HecKo/IbKO MpOoueHTOB ee NMpoYyHOCTU. Tabnuua 4 nokasbiBaeT pe3ysbTaTbl MCMbITaHWUN
HOBbIX CTaTUUYECKNX BEPEBOK.

Tabavuya 4

Bua y3na CocrosiHne BepeBkHn Mpo4YHOCTb B % OT 06 DbSAB/IEHHOH
MpoBOAHMK cyxag 50 %
MOKpad 43 %
BocbMepka cyxag 55 %
MOKpas 52 %
[eBsaTka cyxas 74 %
MOKpas 67 %

3anoMHuTe:

— KOrga BepeBKa HaxXxoanTcda B KoJioaue, BCerga cneayert c4mtaTb ee MOKpOVI.

2.1.5. CrapeHue n U3HOC NMpPU UCNOJIb30BaHUN

Moa BNUAHMEM HDOTOXMMUUECKUX UM TEPMUYUYECKMX MPOLIECCOB, KakK W BCIEACTBUE OKUCIUTESIbHOIO
BO34ENCTBUSA BO34yXa, OpraHM4yeckme BELWEeCTBa, B TOM YMC/E NOSIMMEpPLI, NOABEPXEHbI HEMPEPbLIBHOMY
nporpeccupytolleMy Heob6paTMMOMy MPOLIECCY, KOTOPbIN Ha3blBAETCS CTapeHMeM. [NaBHble BUHOBHUKM
CTapeHust NoaMMepoB — O6/IOMKM Monekysn: cBoboAHble paaukanbl U aTtoMbl. OHM obpasylTcs B
nonvMMepe noa AEWCTBMEM Termsa, COJIHEYHOro CBeTa M Kucnopoaa Bosayxa. Ob6nagasl arpeccMBHbIM
XapakTepoM, cBob6oaHble paauKanbl U aTOMbl pa3pbiBalOT MOSIMMEPHbLIE MOMEKYSbl, 06/IOMKM KOTOPbIX
TOXE BKJIIOYAIOTCSA B paspyLUMTEbHbIN NpoLecc.

CBoboaHble paauKkanbl — T[/laBHble, HO HE €eAWHCTBEHHblE BMHOBHUKU CTapeHus MOSIMMEpOB.
PasnnuHble MOHHbIE U MONEKY/IApPHbIE peakLUn TOXE MOMOratoT NpoLEeccy paspylueHus. PesynbTaToMm, B
KOHEYHOM cyeTe, ABNSETCA TO, YTO CTPYyKTypa MOJMMEpa M ero XMMUYECKUiA COCTaB CO BpEMeHeM
MEHSIIOTCS, @ BMECTe C 3TUM yXyALlalTCs U ero MexaHu4eckme u apyrme cBomcrea. MNpouecchbl cTapeHus
NpOTEKAT HE3ABUCMMO OT TOrO, 3KCMyaTUpPYEeTCs BEPEBKA WU HET. DTO NPUBOAUT K MOCTOSHHOMY U
HenpepbIBHOMY YMEHbLUEHWUIO MPOYHOCTU o601 BEPEBKM U3 CUHTETMYECKOro MaTtepuana.

Bcneacrenme crtapeHusi yMeHbLIaeTCs W CroCOBHOCTb BepeBKM MOMMoWaTb 3SHEpruto, a 3TO yxe
HenocpeaCTBEHHO OTpa)kaeTCsl Ha ee HaAexXHoCTW. B pesynbrtate wuccnenoBaHuii, NpoBeAeHHbIX
KOMUCCMEN MO W3Y4YEeHMI0 MaTepuanoB W CHapsbkeHus dpaHuy3ckor deaepaunm cneneosiornm,
YCT@HOBJIEHO, UYTO BMNEpBble HECKOSIbKO MecsileB cTapeHue maeT ropasgo bbicTpee, yeM MNoToM. M3-3a
WHTEHCMBHOM AenonmMMmepusauunm CrnocobHOCTb BepeBKM MNOrowWaTb 3SHeprvi B 3TOT Nepuog
3HauUUTeNIbHO YMeHbLUAeTCsa Aaxe Mpu HOpManbHbIX YCNOBMSX 3KCMayaTaumu. Bnocneactsmm npouecc
ctabmnumsmnpyeTcs, To eCcTb U gasblle UMAET HeNpepbIBHO, HO YXe& CO 3HAYMTEeNbHO MeHbLUel CKOPOCTbIO.

OTpuuaTtenbHbin 3MHEKT CTapeHMss HEBO3MOXHO OXapaKTepu3oBaTb OAMHAKOBbIMM aAna ntobomn
BepeBkM umdpamMn, Tak Kak OH 3aBUCUT M OT psada Apyrmx (akTOpoB: KAMMATUYECKUX YC0BUM, NpU
KOTOPbIX XpaHwWaacb U MCNonb30OBasiacb BepeBKka, cnocoba M MHTEHCMBHOCTM €e 3KCrjyaTtaumm u T.A4.
Mo3TOMYy AOCTaTOYHO MOMHWUTb, YTO FJ1aBHbIA Bpar NOJIMMEPOB — CBET M YTO BEPEBKY HU B KOEM Clly4yae
HeNb3s OCTaBNATb 6€3 HyXAbl Ha CBETY M 0COBEHHO Ha COJSTHLE.

OOHOBpEMEHHO CO CTapeHMeM BepeBKa HayuHaeT W3HaWMBaTbCs W (pU3NYecKkn B pesynbTaTe
Hen3bexHbIX MeXaHMYeCKUX BO3AEWCTBUI, KOTOPbIM OHa MoABEpraeTcs B Mpouecce 3KCnayaTauunu.
OcobeHHO 60nbLUON BKNA4 B YMEHbLUEHME NPOYHOCTU AaeT abpa3mBHOe AelCTBMe BCNeACTBUMUN TPEeHUS.
0Nna HarnsgHoCTM pasgenum ycrioBHO (aKTopbl TPEHUS HA: MHTEHCUMBHOE TPeHWe Harpy>XeHHOW BecoM
cneneosniora BeEpeBKWN O CKasbHble pebpa v BbICTYNbl MPpY NOAbEME; YAaCTUYHOE TpeHue NMpu BpEMEHHOM
KaCaHMW CKanbl Y3/10M UM OTAENbHbIM YY4AaCTKOM BepeBKW Mpu nogbeme, Crycke Mam Npu BbITArMBaHUK
BEpeBKM U3 KOA0oALA; TPeHMe B CMYCKOBOM YCTPOMCTBE; TpeHue Mexay Kakmm-nubo 3arpssHuTenem u
HUTAMW 3aLMTHOMN OMNNETKMU NN CEPALLEBUHbI BEPEBKM.



Pe3ynibTaTbl MHTEHCMBHOIO TPEHUS HAarpy>eHHO BEPEBKM O CKasbHble pebpa, BbICTYMbl U T.M. MOXHO
npeackasatb 6e3 Tpyaa: 3a CYMTaHHble MUHYTbl OHA MOXET He TONIbKO YMEHbLUUTb B HECKOJIbKO pas3
CBO MPOYHOCTb, HO M COBCEM NMOpBaTbCs. HM 04Ha BepeBKa He B COCTOSIHUM BblAEP)KaTb TPEHME TAKOro
xXapakTepa. Kak npaBufo, ero crapatotcs usberaTb BCEMM AOCTYMHbIMKM CpPeAcTBaMW, U MO3TOMY
YyKa3aHHbI (akTop He BKJIOYaT B YMCIO MNPUUYMNH, YMEHbLLAOWMX NPOYHOCTb BEPEBKMU.

Abpas3uBHoe fAelcTBMe B ApPYrMX cnydasx, ogHako, HeusbexHo. OHo npossnserca B 6osbwen mnum
MeHblLUeN CTeneHun B 3aBMCMMOCTMU OT TOrO, YMCTas BepeBKa WM rpsi3Has, cyxas MM MOKpas, a Takxke
OT BMAa CHapsXXeHus, MPMMeHseMoro Ans crnycka.

OcobeHHO HebnaronpusTHOE BO3AENCTBME, KOTOPOE CrnocobCTByeT MHTEHCUMBHOMY M3HOCY BEpPEBKMW,
OKa3sblBaeT CMyCcKoBOe YCTPOWMCTBO, 3aMyCOpPEHHOe T[J/INHOW, rpsa3bd M T.n. [Jdaxe npu cnabom
3arpsi3HeHUN T[IMHOM B Te4YyeHMe KOPOTKOr0 BpeMeHM MNpPOYHOCTb yMeHbLlaeTCs NpuMepHO Ha 10%.
FMWHa B newepax M waxTaxX 4acTto CoaepXuUT 60sbluoe KOMMYeCTBO MUKPOKPUCTANIOB Kanbumta. OHU
obnagatot ocTpbiMn pebpaMn nnm umetoT GopMy Urosiodek U NIOTHO 3abmMBalOTCa B HUTKM BepeBKK. Mpu
ABVMXEHWUM OTHOCUTESNIbHO ApYyr Apyra, a 0CobeHHO MnMpwu ABWMXKEHMM MO BepeBKe KaTaskM WM WMHOro
CNYCKOBOIro YCTPOMCTBA, MUKPOKPUCTaN/Ibl MOCTOSIHHO MNOBpexaalT W obpe3atoT HUTU  3aluMTHOM
OMNETKN UK CepALEBUNHbI BEPEBKMN.

KpoMe TOro, He3aBMCMMO OT BMAA CMYCKOBOro YCTPOMCTBA TOPMO3HOE AENCTBME MPWU KOHTpone
CKOPOCTM WM OCTAHOBKE OCYLLECTBNSIETCA HE TONIbKO 3a@ CYET TPEHUs, HO U 3a CYET nepernbaHusa u
nedopMUpoOBaHNSA BEPEBKM, KOTOpas nepenaMbiBaeTcs noa TEM WU UHbIM YIIOM Y CaMoro yCTpoicTBa
WUNK BCrOMOraTeNibHOro KapabuHa. CunbHOe NpuxaTue U CKpyuyMBaHME TOXE BUSIOT Ha NMoOBpeXAeHue
BEPEBKMU.

XoTs caMoxBaTbl UMKINYHO CAABNMBAOT BEPEBKY MNpU MNoAbeMe, a 3y6ubl WX A3bIYKOB pPBYT
OTAENbHbIE HUTM 3alUMTHON OMJETKU, CHapshKeHMe AN MNoAbeMa HE3HaUYUTENIbHO M3MEHSET ee
COCTOSIHUE.

[eictBre hakKToOpoB, BbI3bIBAKOLWINX CTAPEHME U U3HOC BEPEBKM, BCE €Lle HE M3YUYEHO LESIMKOM WU
KOMMIEKCHO. VX oTpuuaTesbHOe BO3AENCTBUE B BUAE YMEHbLUEHUS MPOYHOCTN GECCMOPHO, HO elle He
M3BECTHbI CO BCEWN OMpEeAesIEeHHOCTbI0 MX abCONOTHbIE UM OTHOCUTENbHbIE BEMYMHBLI. He3aBucumo ot
3TOro NMpakTukKa U HEKOTOPbIE UCTbITAHUSA YCTAHOBUIIM, YTO YXKE MNPU NepBbiX NpU3HAKax SBHOrO M3HOCa
nobylo BepeBKYy HaAo cpasy Xe 6pakoBaTb HE3aBMCMMO OT TOro, CKONbKO pa3 WM Kak OONro OHa
MCNonb30Banack.

Mpn HOPManbHOM MHTEHCUMBHOCTM WCMOSb30BaHMUSA WM BHUMATENbHOM K HEW OTHOoWweHun nwbyto
BepeBKy Haao BblibpacbkiBaTb camoe 6osibliee yepes veTbipe roga.

3anoMHuTe:

— CTapeHMe ecTb NpOoLECcC, KOTOPbIA HE 3aBUCUT OT TOro, UCMOMIb3YETCS BEPEBKA UM BCE ELLE NEXUT
HepacrneyaTaHHOW B MarasmHe UM Ha CKiaae;

— ecqn npowno ndaAtb netr € MOMEHTa MNpoun3BOoACTBa OAHHOM BEPEBKKN, p[aXxe eC/in OHa He
ncnonab3oBasach, ee BoobLE HENb3A NMPUMEHATb A4 NPOXOoXAEHUNA I'IpOI'IaCTEVI;

— HaBeCKy B KoOJ/oA4Le Haao genaTtb Tak, 4yTobbl BepeBka He Tepnacb 06 ckany. 2To anbda n omera
TEXHUKN OAHOWN BEepeBKMU.

— BCe BMAbl poratok 6e3 ncknioveHnsa abcontotHo HenpurogHbel ans CPT;

— MOCJIe YETbIPEXTOANYHOIO UCMOMb30BaHMUS N0OY0 BEPEBKY HEOBX0AMMO H6pakoBaTh, AaXe €C/M Ha
BWUA OHAa XOPOLLO COXPAHWUIOCh.

2.1.6. NpakTnyeckas NMpPoOYHOCTb Ha pa3pbiB.

N3 BbILWEN3MTOXEHHOIO BWMAHO, YTO MPOYHOCTb, Ha KOTOPYK MOXHO peasibHO paccyMTbiBaTb MNpu
paboTe B newepe, 3HA4YMTENbHO OT/IMYAETCS OT MNPOYHOCTU, 06BbABAEHHONW Npou3BoauTenem. ITO
BbIHY>KJA€T HaC BBECTN NOHATME NPaKTUYeCKOM NMPOYHOCTN Ha pa3pbiB, KOTOPYIO 1 6yaeM Ucnonb3oBaTb
Janee, n KoTopas paBHa O6bLSB/EHHON MPOYHOCTU 3@ BblYETOM CyMMapHoro addekTa BO34eNCTBUSA
HensbexHbIX GaKTOpOB, YMEHbLUAKLWMX NPOYHOCTb BEPEBKMU.



Bo MHO)ecTBe NnabopaToOpHbIX OMbITOB U MpPaKTUYeCKUX MUCCNefOBaHMn aBTOPbl M3y4aan KOHKpPETHOe
BNIMSIHNE BCEX OCHOBHbIX (DaKTOpPOB, SABASIOWMXCA MPUUYMHON HECOOTBETCTBUA MexXay 06bsiBeHHOW u
AENCTBUTENbHOM NPOYHOCTbIO. C 3TONM LeNblo MCNONb30BaNMCh Kak HOBble, TaK W 3KCMJyaTMpoBaBLUMeECs
B Te4yeHue pa3/IMYHOro Cpoka BepeBKM. HecMoTpss Ha HeKOoTOopble pas3nnyms Mexay OTAeSbHbIMU
pe3ynbTaTaMu, Bbi3BaHHblE pa3InuMsaMM B MeToaMKe, B nogasnswowem 60nblUMHCTBE Cllydaes
npakTMyeckas NpPoO4YHOCTb He npeBbiwasia 0gHON YeTBepTU OT 06bSABNEHHON.

Ecnm ™Mbl XOoTMM onpefenuTb COCTOSIHME BepeBKM Ha AAHHOM 3Tane ee skcrnyaTauum, obpaseu ee
Hago ucnbITaTb Ha cteHae. Mo MOHATHLIM NPUYMHAM TakKOe MUCMbITaHWE HesNb3sd NMPOBECTU HU B KakoM
cneneoknybe. lMoaToMy B HenocpeacTBeHHOM pabore, 4TOb6bl MMETb peanbHOe npeacTaBneHne o
NPaKTUYECKOM MNPOYHOCTM, Ha KOTOpPYl AEUCTBUTENIbHO MOXHO OyaeT paccumTbiBaTb A0 KOHUA
yeTblpexsieTHero Nnepnoaa NCnosib30BaHMA AaHHOW BepeBKM Npu ycioBmum paboTbl B NMponactax, cneayet
YMHOXWTb 3HaudeHune o06bsABEHHON NpoYHOCTM Ha 0.27[5]. Hanpumep, Bbinyckaswuecs B 1981-82
rogax cneneosepeBku "Edelrid—Superstatic” nmeloT 06baBAEHHYIO NPOYHOCTb 2500 krc. OueHka ux
NPaKTUYECKOM MPOYHOCTM K KOHLY CpoKa rogHOCTM gaeTt 675 krc. MHOro sto mnm mano? He MHoro, Ho
[OCTaToOYHO B YCNOBUSAX, B KOTOpPbIX BepeBka npuMeHsdetca B CPT. [pn HopMasbHOM nepenBuXXeHunun
cneneosiora B rmpouecce cnycka v noabeMa Harpysku, KOTOpble BO3HWKAKT OT ero Beca W AelCTBuN,
CpaBHUTENIbHO HeBenuku. MO3TOMY KakK Teopusi, TaK W MpaKTuMKa, CBA3aHHble C TEeXHMKOM OAHOM
BEpEBKN, eAMHOAYLWHbl B TOM, YTO, HECMOTPS HA 3HAYMUTENbHO MEHbLUYK BeSIMUUHY MNPaKTUYECKOWM
MPOYHOCTM MO CpaBHEHUIO C O6bSABNEHHOW, BepeBKa B COCTOSHUM BblaepxaTb ee 6e3 pucka ans
yenoseka.

B cnyuae, koraa cneneosior npaBWIbHO 3KUMUPOBAH, a BEpPEBKa rPamMoOTHO HaBELWIeHa B Kosogue,
BO3HMKaKWLME AMHAMUYECKME HArpy3km He [OoCTUrarT CJAMWKOM 60Mblunx BeNnuMumMH. BepeBka w
OCTa/lbHbl€ 3/1IEMEHTbI CTPAaXOBOYHOW LEMNM B COCTOSSHUMN UX BblAEpXaTb, HO MPU YCNOBUMK, YTO A0 3TOrO
BEpEBKa TWATE/IbHO XPaHuMNacb M pa3yMHO MUCMOJSib30Banacb, a CMesieosior Bcerga CneanT 3a CBOEM
6e30nacHOCTbIO.

2.2. Hape)XHoCTb.
2.2.1. AMHaMun4yecKme Harpyskm.

OVHaMUYECKMMN  Ha3bIBAlOTCA Harpysku, KOTOpble ObICTPO W3MEHSATCS MO  BEMYMHE U
HanpassieHuto. MNpu cnycke B KOJOAEL, HanpaB/ieHWE MPOAO/IbHbIX HAarpy3oKk Ha BEPEBKY HE MEHSETCH.
Hago uMeTb B BuMAY, 4YTO 3TO HEBEPHO A/ KPHOYbeB. HecMoTpa Ha npuMHUMaeMblie Mepbl, BcCeraa
CYLLECTBYET BEPOSATHOCTb NMPOUCLIECTBUI, TAKUX KaK:

— MFHOBEHHas NOTepPs U NMOBTOPHOE BOCCTAHOBJ/IEHME KOHTPOJISA HaJ CMYCKOBbIM YCTPONCTBOM;
— MNpocKasb3biBaHMe 060MX CaMOXBaTOB BO BPEMS MOAbEMA U UX NMOBTOPHOE 3aLENIEHME;

— CcJlyyaliHoe 3alensieHne BEpPEeBKW 3a KakKoW-HMbyAb BbICTYMN MpW MNOAbEME OAHOM0 CMesieosiora u
BHe3arnHoe oTLern/eHne BO BpeMs BbiXoda ApYyroro;

— HeygayHoe Hayaso Crycka B Kosiodel Yy OCHOBHOM OMopbl MK HEeYMesblil BbIXO4 OTTyAa C pbiBKaMMU
BEpXHEN 4YacTu BEpPEBKMU;

— paspyLleHMe OCHOBHOM UM MPOMEXYTOYHOW OMoOpbl HABECKN U T.A4.

MocneacTBMSIMM TakuX MNPOUCLLECTBUN SBASIETCA HE TOJIbKO CPbIB CMesieosiora, KOTOPOro AOJSIKHA
yAep)XaTb BepeBKa, HO M BO3HMKHOBEHWE AMHAMMUYECKMX HArpy3oK, KOTOpble€ 3HAUYMTENbHO 6Gonblue
Harpy3oK npu crycke n noagbeMe B HOpMasibHbIX YCTOBUSAX.

XOTUM HanoMHWTb, YTO B Mewjepe BepeBKa HMKOrAa He WCNO/b3yeTCcs OTAESIbHO M He3aBWUCUMMO OT
OCTaNbHOr0 CHapsKeHWs, KOTOPbIM OCHAaLlEeHbl KOSOoAUbl M CaM Cneneosor, a COCTaBNseT 3BEHO Tak
Ha3blBAEMOW CTPaxoOBOYHOW Lenn. DTO COBOKYMHOCTb BCEX 3/IEMEHTOB M CHApSXeHus, KOTopble B
OAHHbIA MOMEHT CBS3aHbl MOCPEeACTBOM BEPEBKU: cKasa — KptoK SPIT (camonpobusatowmii wWnambypHbii
KPIOK KOHCTpYyKuun dupmbl Societe de Prospection et d'Inventions Techniques — SPIT) wunu
WwnamMbypHbIN KpKOK, €ro yuwko, "3aknagka" n np. — kapabuH — BepeBka — CyCKOBOE YCTPOMCTBO UM
CaMoXBaT, CTPaxOBOYHbIN KOHel — kapabuH — 6ecegka — Teno cneneonora. Kak npu cnycke wam
nogbeMe, Tak M Mpu NaAeHMU BO3HMKAOWME CTaTU4YeCKMe WM, COOTBETCTBEHHO, AMHaMmyeckue
Harpy3Kku nepenaroTcs KaXxAaoMy 3BeHY, BK/IOYEHHOMY B LieMnb B AAHHbIA MOMEHT.



3anoMHuTe:

— ntobas uenb NpoYyHa HacCTO/IbKO, HACKONIbKO NPO4YHO ee cnaberiwee 3BeHO0. CTpaxoBoyHas uenb —
He UCK/II0YEHME M3 3TOro NpaBMna;

— W3 BCEX D3/1IEMEHTOB CTPAaxOBOYHOM ULEnn WMEHHO BepeBKa WMEEeT CaMbleé MW3MEeHUMBbIEe
XapaKTePUCTUKN U cneunduryeckn BeaeT cebs npyu AMHAMUUECKMX Harpyskax;

— BEpeBKa MNoABEepraeTcs cCaMbiM 6O0/bLIMM Harpy3kam Mpu paspyLlieEHUN OMopbl UM Kakoro-smbo
3/1IEMEHTa MPOMEXYTOYHOM HABECKM W B CAy4dasix, Korda elle Npu HaBecke AaHHOro konoaua 6bina
caenaHa rpyb6as owwnbka, KoTopas cosgana npeanocbisikM Ans Toro, 4tobbl NOCNEACTBUSA BHE3AMHOro
naaeHus 6b11M 60/blie AOMYCTUMbIX B AAHHbIX KOHKPETHbIX YCI0BUSIX.

2.2.2. DHeprusa naaeHums

Ecnn nogBecuTb TENO ONpeaeseHHOro Beca K KOHLY BepeBKU, OHa OAHOBPEMEHHO MO BCEN ANIMHE, B
TOM 4YMCNe U B TOYKE KpenneHus, byaeTt noasepraTbCs AEACTBUIO CUIbl, pAaBHOW BECY MOABELUEHHOrO
rpy3a. OgHako ecnm NOAHATb TE0 Ha HEKOTOPYHO BbICOTY M OTNYCTUTb, CU/la PbiBKa Ha BEPXHEM KOHLE
BepeBke byaeTt 3HauMTeNnbHO bonbLlue.

Moa aencremeM rpaBuTaunm nageHue noboro Tena yckopsieTcsa. OTO 03HA4YaeT, YTO ero CKOpoCTb TeM
6onbue, yem c 6onbliel BbICOTbl OHO NagaeT. B 3aBMCMMOCTM OT MacCbl M CKOPOCTM B KaXXAbllA MOMEHT
nosieta Teno obnagaer onpeaeneHHON 3Hepruen, KOTopasi Ha3blBaeTCA SHepruen nageHus. OTa aHeprus
Tem 6osnbwe, yem 6onblle CKOPOCTb M Macca nagatowero Tena. CnepgoBaTenbHO, SHeprusa nageHus
3aBMcKT OT Beca G Tena u BbICOTbl H, € KOTOpoW oHO nagaeT: E=GH (Tabn.)

Tabnvya 5

BbicoT CkopocTtb Bpemsi DHeprus nageHns1 Npm
a nageHuns nageHuss Bece nagamoujero tesa 80
nageHns (kmM/4) (o Krc (krc*m)
(M)
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

Mpy oCTaHOBKE BEPEBKOV MajleHUst Tena CKOPOCTb ero nagaeT Ao Hyns. Mpu 3ToM 3Heprus naaeHus
OOJ/DKHA TNpeBpaTUTbCA B 3Hepruto gedopMaunm MNPEeUMyLLECTBEHHO BEPEBKW, @ YacTUUYHO — U
OCTasIbHbIX 3/IEMEHTOB CTPaxOBOYHOW LIENU, B TOM YMC/ie Tena crneneosora.

2.2.3. NMnkoBas AMHaMMUYeCcKasl Harpy3ka

B Hauvane cBobogHOro nageHus sHeprua Tena paBHa GH. YTobbl octaHOBMTL MageHwe, BepeBkKa
AO/MKHA CoBepwuTb onpeaeneHHyto paboty pgedopmaumm A, KOTopas AO/MKHa ObiTb paBHa 3Heprum
nageHmst E, To eCtb A=E. DTO MOXHO NPOMIIOCTPUPOBaTb rpaddmMKoM, KOTOPbI MoOKa3biBaeT, KakoBO
YANVHEHWE BEPEBKW Npu onpeaeneHHon cune (puc. 2).

Tak Kak paboTa eCTb NponsBeaeHNe CUibl HA NMPOMAEHHbIN NYyTb (KOTOPbIN B AaHHOM C/ilydae paseH h
— YOJIMHEHUIO BEPEBKW), NJOWAaab Mexay KpumBon n abcumnccor paBHa paboTte, coBepLleHHOW BEPEBKOWA
npwu 3agepXxaHun nageHus Ttena. Cuna, Bbi3biBaowas gedopMaumio BEpPEBKN, HEMPEpPbIBHO HapacTaerT,
noka pabota A BepeBKM He CTAHET paBHa 3Heprum nageHus E. MakcumanbHOEe 3Ha4veHue Cwunbl,
KOTOPOro OHa AoCTuMraeT Npu 3afepXXaHuW NageHus, Ha30BeM MUKOBOWM AWHAMMYECKOW Harpy3kown
(NAH). NHaye rosops, 3TO MakCcMManbHasa cuia AMHAMMYECKOro yaapa, KOTOpoMy CTpaxOBO4YHas Lernb U
yenoBeyeckoe Tesio NoABEepratoTcs B MOMEHT, KOraa najeHue oCTaHaB/IMBAETCS BEPEBKOW M MocCieaHss
nepecraeT yAJIMHATLCS.



BenvumMHa NMKOBOM AMHAMMUYECKOW Harpy3ku 3aBUCUT OT ¢akTopa NaAeHUss U AMHaMUYEeCcKux

CBOWCTB BepeBkW. [lpn OAMHAKOBOW 3Heprum
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Puc. 2. YanuHeHune n pabota BepeBKM NMpU pas/INMHON CUJ1e Harpy>KeHus.

nageHns oHa 6yaet Huke ans 6onee anacTMYHOM BEpEBKU U Bbile A9 TOW, KOoTopas cnabee
yanunHsaetca (puc. 3).
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Puc. 3. 3aBucumoctb NAH oT AMHaAMUYECKUX CBOMNCTB BEPEBKM.

CnepoBaTtesnibHO, CUa AMHAMUYECKOro yAapa 3aBMCUT He TOJIbKO OT 3HEPruM NaAeHusi, HO Takxe oT
CNOCO6HOCTM BeEpPEBKM BOMblLUE UM MeHblUe YAJIMHATbCSA. MO3TOMYy HEBEPHO AyMaTb, YTO MafeHUo C
ornpefeneHHol BbICOTbl BCErda COOTBETCTBYET OAMHAKOBas MNUKOBAas AMHaAMUYeckas Harpyska, Kak
HEeNb3s ONpeaensiTb HaAEXHOCTb BEPEBKMN TOSIbKO HA OCHOBAHMM A@HHbIX O €€ NMPOYHOCTN Ha pa3pbIB.

TEN Ppas3/IM4HOro BeCa BO3HUKAET pa3/inyHada MNMUKoBas

Mpn nageHnm C OAMHAKOBOW BbICOTHI
cnabosnacTtuyHas

ONHaMMyeckaa Harpyska. [axe wuMess o4veHb 60Jbllyl0 MPOYHOCTb Ha paspbiB,
BEpeBKa MNpu 3a4ep>KaHnu NageHus UCnbiTbiBaeT 60/1bLUYI0 MUMKOBYO Harpysky, 1 HaobopoT.



3anoMHuTe:

— KOHKpETHOE 3HayeHWe TMUKOBOM AMHAMMYECKOM Harpy3ku BapbMpyeTcsd B OYEHb LUMPOKMUX
npegenax. OHO He 3aBUMCUT OT abCONOTHOM BbICOTbl MaAEHUs, a OnpeaensieTcs MCKIIUYNTENBHO
AVNHAMUYECKMMMN KAuyeCcTBaMM BEPEBKUN M DaKTOPOM MNafeHus.

2.2.4. ®aKTop nageHus

dakTop nageHus f onpegenserca OTHOWEHWEM BbICOTbl MafeHWs K AJIMHE BEepeBKW, KOoTopasi ero
3aaepxuBaeT: f=H/L. OT Hero 3aBUCUT CTeNeHb NafeHuns, a OT Hee — Harpy3ka Ha CTPaxOBOYHYIO Lierb
Nnpwn ero 3aaep>XxaHnu BepeBKOMN.

MpeanosnoXnM, 4To Mbl NOAHSAIN Teno P Ha 2 M Hag TOYKON KpensieHns BepeBkn A (puc. 4a).

Ecnu otnyctntb ero, BbicoTa H cB060AHOrO NageHms A0 ero oCTaHOBKW BepeBKOW 6yaeT paBHa 4 M,
T.e. YABOEHHOI anvHe BepesBke L. B 3ToM cnyyae dakTop nageHms 6yaer paBeH 2:

f=(BbIcoTa nageHuns)/(AnnHa sepeskn)—=H/L=4 M/2 M=2

B nepeBoge C s3blka UMdp 3TO O3HAYAET, YTO KaXAbl MeTp BEpeBKW AOJIKEH MOr/0TUTb DHEPruto,
paBHYO 3Heprum cBo6OAHOr0 NageHus Tena € BbICOTbl 2 M: 4 M BbICOTbl NageHmsa X 80 krc Beca = 320
KrC M 3Heprum nageHus, pacrnpegeneHHon Ha oauH MeTp BepeBkWu. Wnn, apyruMm crnosamu, daktop
onpegensetr TakK Ha3blBAaeMyK OTHOCUTENbHYIO BbICOTY MNaAeHUs, T.e. CKOJIbKO MeTpoB cBO60OAHOro
nosieTa NpUxXoAnTCS Ha OAMH METP A/IMHbI BEpPeBKU, 3a4epXXuBatoLLen nageHme.

|

Puc. 4. ®aktop nageHms: a — npun H=2L, f=2; 6 — npn H=L, f=1
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Mornowaemas 3Heprus nageHns OAMHAKOBa AN KaXAoro CaHTUMETpa BEpPeBKW W  Bbi3biBaeT
OAVHAKOBOE YyA/IMHEHWE paBHbIX y4yacTkoB. [lo3ToMy M oblee yaMHEHME BepeBKM B CaHTUMETpax
nponopunoHanbHo ee agnunHe. CrnegoBaTesbHO, CNOCOBHOCTb BepeBKWM MorsowaTtb 3Hepruto byaet tem
6onbwe, 4vem 6Honblwe ee pgnvHa. BOT nouyeMmMy Harpy3ka Ha BepeBKy, NpuHUMawwyl Ha cebs
AVHaMUYeCKUn yaap, 3aBMCUT He OT abConoTHOM, @ OT OTHOCUTE/bHOM BbICOThI, T.e. (pakTopa nageHums.

YT0o6bl NOAKpPENUTb 3TOT BbIBOA, AaBanTe NOAHUMEM IFpy3 He Ha 2 M, a Ha 20 M Hag TOYKOM noaseca
BepeBku. [1na 3T0ro noHagobmuTtca BepeBka AsinHoM 20 M, a BbiCOTa nageHus coctasuT 40 M. B aTux
ycnoBuax dakTop nageHus He usMeHuTcs: f=40/20=2. He M3MEHWUTCH W 3SHeprus, KOTOPYH AO0JSIKEH



NOrnNoTUTb KaxkAablh MeTp 20—MeTpoBoi BepeBkM (40 M BbICOTblI X 80 Krc Beca = 3200 Krc M 3Heprum
nageHus, pacnpegeneHHon Ha 20 M BepeBKM = 160 KIrc M SHEpPrnm Ha Kaxablii MeTp BepeBKMW).
CnepoBaTtenbHO, BEpeBKa Harpy>aeTcs B TOW Xe CTeneHu, 4YTo U Npu nageHmn ¢ 4—MeTpoBON BbICOThI,
TaK Kak (pakTop nageHus oamH u ToT Xe. [lecTBUTEeNbHO, BO BTOPOM C/lyyae obuas sHeprna nageHus
B 10 pa3 6osbwe, HO M BepeBka A/nHHee B 10 pa3, a cneposaTtesibHO, B 10 pa3 6onbuwe ee
cnocobHoCTM nornowaTtb 3Heprmio. M3-3a aTtoro paborta (A), KOTOpYK coBepluaeT OAWNH MeTp BepeBKMU
npn ogHOM N TOM Xe dakTope nageHus, oAMHaKoBa M He 3aBUCUT OT abConoTHOM BbICOTbI. MO3TOMY U
NnMKoBas AMHaMM4ecKas Harpyska Ha AaHHY BepeBKy 6yaeT oAHa M Ta Xe Kak npu nageHuu c ABYX,
Tak U c gecatm u 6onee meTpoB, ecnu akTop nageHus ogmHakos, T.e. MNMAH Toxe He 3aBUCUT OT
abcontoTHOM BbICOTHI NageHUs, a ToNbKO OT ero dakTopa. lNMpu Npoumx paBHbIX YCIOBUSX: Macce Tena,
AVHaMNYeCKNX CBOMCTBAX BEPEBKM M MNp. — 4YeM MeHblle (akTop NajeHus, TEM MeHblle U Besn4YnHa
NMMKOBOW AWHAMMUYECKOWN Harpysku, n HaoboporT.

Bo BTOpoM npumepe Ha pucyHke 46 BbicoTa cBO6OAHOro nageHus paBHa AJIMHE BepeBKu, n f=2/2=1.
Harpy3ka Ha BepeBKY M CTPaxOBOYHYIO Lenb byaeT 3HAUMTENbHO MeHblue, TaK KaK Ha KaXablil MeTp
BEPEBKWN MPUXOOUTCHA SHEPrus, paBHasi 3HepruuM nafeHus Tesia C BbICOTbl BCEro B oAMH MeTp (2 M
BbICOTbI NageHmsa X 80 Krc Beca = 160 Krc M 3Heprum nageHus, pacnpeneneHHom Ha 2 M BepeBkn = 80
KFrC M 3Heprum Ha Kaxablh MeTp BEPEBKMN).

MakcrMManbHO BO3MOXHbIN (haKTOp NaAeHMs paBeH 2. DTa caMas Tsxenas creneHb NageHus npu
BbICOTE, paBHOW YABOEHHOW AsinHE BepeBKW. BeposATHOCTb nageHust C TakuM (akToOpOM HUKOraa He
ncknoyeHa npu csob6ogHOM fnasaHum, ecnuv nepsblii U3 CBA3KM COPBETCS B TOT MOMEHT, KOorga BepeBka
Mexay [ABYMS N0AbMM  HEe 3acTpaxOBaHa MPOMEXYTOYHbIMM KptodbaMu. [pu paboTe B waxTe
BO3MOXHble MajeHuns npu NpaBWIbHO CAENIAHHOM HaBecKe MMEKT ropasfo MeHblyl cTeneHb. Ux
dakTop 06blMHO He npeBbiwaer 0.3 — 0.5. MIMEHHO 3TO NO3BONSET B MpaKTMKe Crneneosiornu
ncnonb3oBaTtb 605ee XKeCTKyo, UM TaK Ha3blBaEMYO CTAaTUYECKYO BEPEBKY.

2.2.5. Bpemsa naaeHusa. UMnynbc cunbl

Onsa abcontoTHO TBEpAOro Tena, KOTopoe najdaet Ha abCconTHO TBEpPAYH MOBEPXHOCTb, T.€. Mpwu
MNOSHOM OTCYTCTBMM 3/aCTUYHbIX 3J/IEMEHTOB, BpeMs yaapa CTPEeMUTCS K Hy/, a ero cuna — K
6eCcKOHeYHOCTN. M3—-3a Hann4umsa 371acTUYHbIX 3N1EMEHTOB B CTPaxOBOYHOWM Lenu 1, B NMepByto odepeab,
BepeBku, ans npeobpasoBaHus BbiCcBOHOXKAAOWENCS NpU MageHUU SHEprunm HeobxoaMMO HeKoTopoe
BpeMs, a cMfia yaapa 3aBUCUT, nNpexae BCcero, oT AMHAMUYECKNX CBONCTB BEPEBKU.

MponsBeaeHne cuibl yaapa Ha BpeMs ee gencrteuns F yaap t yaap HasblBaeTcs UMMYyNbCOM Cuibl. B To
BpeMs KaK MUKOBas AMHaMmMyeckas Harpyska npu GuUKCMpOBaAHHOM (akTope nafjeHus He 3aBUCUT OT
abCconoTHOM BbICOTbI, MMMAY/SbC CWUbl 3aBUCUT OT BbICOTbl H M HapacTaeT C yBeIMYEeHWEM CKOPOCTU
nagatowero Tena. Hanpumep, ecnu ans H1 HeobxoamMmoe BpeMsi OCTAHOBKM NageHus ectb tl, a ans H2
— BpemMa t2 n H2/H1=R, 10 t2/tl=sgrt (R), win npu H1=1 M n t1=0.2 c BpeMsa t2 A/iI9 OCTAHOBKU
nageHns c BbicOTbl H2=9 M 6yper: H2/H1=R=9/1=9; t2/tl=sqrt (9)=3, win t2=0.2x3=0.6 c, nnu
BTpoe 6onblwe. CnegosatenbHo, 6onbwe 6yaetr n nmnynbc cunbl (puc. 5).
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Puc. 5. AAnTenbHOCTb MMNyJibCa CUJIbI:



1 — vMnynbC Npy NnageHum ¢ 1 m ¢ hakTopom 1;
2 — MMnNynbc Npy NnageHum c 9 M ¢ pakTopom 1

Ero npoAo/mKnTenbHOCTb HE 3aBUCUT OT BEPEBKW, TaK KakK Mbl YCTAHOBWMAK, 4YTO paboTa Kaxaoro
MeTpa BepeBku (2.2.4.) nNpu OAHOM M TOM Xe daKTope najeHuMs OAMHAKOBa M HEe 3aBUCUT OT
abcontoTHOM BbICOTbI MageHus. Ons cneneosnora 3To, 0AHAKO, He Tak, MOCKOJIbKY Harpy3ka Ha Hero
aencreoana 6ol gonbie. MNpn HebGONbLWOM NPOU3BEAEHUN MPUNOXKEHHOM CUbl HA NPOAOSIXKUTENBHOCTb
yAapa, T.e. Npu KpaTkoM UMNynbCe CU/lbl, YenoBe4yeckoe Teso sierde BblaepXXnBaeT 60nblIYIO Harpy3Ky.
Takas e Harpyska, HO npu 6osee nNpoao/DKUTENbHOM WMNynbCe Cunbl, T.e. npu 6onbweM
NpousBeAeHnn NPUIIOXKEHHOM CU/bl HA NPOAO/IKUTENIbHOCTb yAapa, MOXET NpuMBecTM K ropasgo 6onee
TSXXenbIM NOCNeACTBUSM.

3anoMHuTe:

— MpV NageHum c 6oMblUEl BbICOTbl Harpyska Aosiblle AeACTBYET Ha Teno. lNpu Npoumx paBHbIX
YCNOBUSAX 3TO OMnacHee.

2.2.6. ®aKTopbl, YyMEHbLUAOWM e Harpy3Ky npv rnorjaoweHmmm ogMHaMn4yecKoro yaapa

[o cux nop Mbl paccMaTpuBasM BOMPOChI, CBSA3@aHHbIE C HArpy3Kol Ha BepeBKY MpW MOrOWEHUN
OWHaMMYecKoro yaapa, C TOYKM 3peHuMst TakK HasbiBaemoro cBobogHoro nageHus. Mpu paboTte B
NMponacTv Takue YC/0BUS BO3HUKAOT CPaBHUTENbHO peako. O6biYHO MajeHMe conpoBoXxaaeTcs 6onee
WM MeHee CUMIbHbIMK yaapaMu WKW TPEHMEM Tefla Crneseosiora 0 CTeHbl Kosoaua. 3TO A0 U3BECTHOM
CTEMEHN YMEHbLUAET CKOPOCTb NaAeHUs, a C/Ie0BaTENbHO, U Ero SHEPTUIO.

C p[Opyrom CTOpPOHbl, BEpeBKa — HEe EeAMHCTBEHHbIA 3/1IEMEHT CTPaxOBOYHOM Uenu, CrocobHbIN
nornowaTb 3Hepruo. MNMoka yyacTnem Kpioybes, KapabuMHOB U APYroro MeTan/iMyeckoro CHapsXXeHus B
3TOM npouecce MOXHO npeHebpeyb, HO HAAO Y4YMTbIBATb Y3/bl, KOTOPbIE 3aTAMMBAlOTCSA, CTPAaxXOBOYHbIN
KOHeL, KOTOpbIf yanMHsaeTcs, 06BSA3KyYy, CTpona KOTOPOM He CTaTM4Ha, MbllleydHble TKaHu crieneosiora,
KOoTOpble Takxe o06/a4aloT HEeKOTOpPOK 3/aCTUYHOCTbD. BmecTte B3daTble, 3TM  daKTOpbl, XOTS W
He3Ha4yuTesnbHO, HO YyBennuMBaloT 06wyl pedopMaumio CTPaAaxOBOYHOM ULenn U CnocobCTBYOT
YMEHbLUEHNIO CUNbl pbiBKA. DKCNepuMeHTaMuM YCTaHOBNEHO, 4YTO ecnau npu cBob6OAHOM nadeHuu,
HanpuMmep, TBepaoe Teslo Maccol 80 Kr Bbi3blBAaeT NUKOBYHO AMHAMUYECKYIO0 HAarpysky, paBHyt 720 Krc,
TO NpW NageHnun Yyenoseka B Tex xe ycnosuax MNAH gocturaet Tonbko 550 Krc, T.e. MbleYHble TKaHN U
06BSA3KM MOryT NOrNoOTUTL A0 25 % 3Heprum gMHamm4yeckoro yaapa.

Jenctene nepeyvyncneHHblx (GakToOpoB MNpPOSBASETCA TOAbKO MPW NageHuM C Manon BbiCOTbl. pwu
6onbLleln BbiICOTE MOXHO pPacCUYMTbIBaTb TOJIbKO Ha 3 eKT YAIMHEHNS BEPEBKMU.

3anoMHuTe:

— TMpU  MNOrMOWEHUN [OMHAMUYECKOro Yyaapa CuiibHee BCEX 3J/IEMEHTOB CTPAaxOBOYHOW LEnwu
nedopmnpyetcs Bepeska. CrieioBaTenibHO, OHa NOrIOWAET HaMbosbLUYO YAacTb SHEPIUU;

— Y3/1bl, CTPaxXx0BOYHbI/i PEMEHb, MbILIEYHbIE TKAHW U Mp. YMEHbLUAT NMUKOBbIE HAarpy3ku, HO TOMbKO
Npu NaZleHun C Manon BbICOThI.

2.2.7. Hape>XHOCTb CTaTUUECKON BepeBKH

Kak y>xe roBopuiochb Bbllle, A TOro 4Ytobbl MOMYyUYMTb MPeAcTaB/eHNE O NMPaKTUUYECKON MPOYHOCTU
BEpPEBKU, HAA0 OMpeaenvTb 3HaYeHNe Cuibl, MPU KOTOPOW PBETCS BEPEBKA C Y3/1aMKU, MOKpasi, rpsi3Has
n np. Ho n 3Toro HegOCTaTOYHO A/ ONMpEeAEsIEHUS ee HAAEXHOCTU, ec/in OHa cTatuyeckas. C TouKM
3peHuns 6e30nacHOCTM TOT haKT, YTO OHa 6bl BblAepxkasia, He NOPBaABLUUCh, TPEX — UM TPEXCOTKPATHYHO
CTaHAAPTHYI0 Harpysky npu nageHuMuM, He MMEET HMKAKOro 3HauyeHusl, eC/in B TO XK€ CaMoe BpeMs
NUKOBasi AMHaAMMYecKasl Harpy3ka AOCTUraeT BeJIMUYMH, MpPEBbIWAWMX CNOCOO6HOCTb BblAepXaTb 3Ty
Harpysky Kakoro-nmbo 3BeHa CTpaxoBOYHOW uUenn wunu cneneonora. C ApYyro CTOPOHbI, WU
OTHOCUTENbHO BbICOKAs Ha MEpBbIi B3rfsi4 MNPOYHOCTb HE MOMELWaeT el MnopBaTbCs, €Cn ee
AVNHAMUYECKNE XapaKTEPUCTUKU OKaXyTCA CTOMb HU3KMMMK, 4YTO nNpu nageHun [MAH npeBbicuT
CTaTMYeCKYH NMPOYHOCTb.



Mo3TOMYy HaAeXHOCTb cTaTn4yeckomn BEPEBKN HE 3aBUCUT OT I'IpaKTVIl-{eCKOﬁ NMPOYHOCTN KaK OTAENTbHO
B35ITON BE/INYMHDI, a onpepenseTca:

1. CooTHOWeEHNEM MeXAay BeNMYMHOM CuJbl, CMOCOB6HOM MopBaTb BepeBKYy C y3namu, nepermvbamu,
rMMHOW, BNaro v nNp., U BEINYMHON MaKCUMasIbHOW CwW/bl AMHAaMWYeCKOro ypapa rnpu OCTaHOBKe
nageHus; wnu, ApPYrmMm CnoBaMu, OT COOTHOLIEHUS MexXAy MPaKTMYeCKOW MPOYHOCTbIO Ha paspbiB U
NMMKOBOW AWHAMMUYECKOW Harpyskonm (puc. 6). A 3TO O3HA4aeT, YTO MpPU CpbiBE BeNMuYMHA MUKOBOWA
Harpy3ku Bcerga Ao/mHKHa 6biTb MeHblle NpakTU4eckon NpodYHocTn. Ecnn gonyctute obpaTHoe, BepeBka
pBeTCs;

2. YcnosmeM, 4TO NMKOBAs AMHAMMYeCKas Harpy3ka HMKOrga He [OJKHa MnpeBbllwaTb CNoCO6HOCTM
KaXk4oro 3BeHa CTpaxOBOYHOW Lienun, BKoYas Teno cneneonora, sblaepxatb ee. MNAH 3aBucut, npexae
BCEro, OT CNoCO6HOCTU BepeBKWU YASIMHATBCS W BenndMHbl dakTopa nageHusa. CnocobHocTb ntoboii
BEPEBKN YOJIMHATBCA — onpejeneHHas BenuMuuHa. Ee Hago 3HaTb, HO ee Henb3d U3MeHuUTb. OHa
yKasaHa B TEXHWUYECKOMN XapaKTepuUCTUKe BepeBKU U MOXeT 6biTb 60Mblue MM MeHblle B 3aBMCMMOCTU
OT TUNa BepeBKW, a TakXe OT cTeneHu wusHoca. Cresieosior, O0AHAKO, MOXET BJIMATb HA BEJINYUHY
dakTopa nageHus, a Yepes Hee N Ha BeSINYMHY NMUKOBOW AMHAMMYECKOn Harpysku (2.2.4.).
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Puc. 6. Hape)>XHOCTb BEpPEeBKMU:
1 — npaktn4yeckas rnpo4YHoCTb Ha pa3psbis; 2 — MNJH npu amopTuzauymn yaapa;

a — SHeprus nageHus, nor/oLeHHas BEpeBKou; 6 — aHeprusi, Heobxoanmas A/ pa3pbiBa BEPEBKU C
y3/71aMn1, MOKPOW, IPsI3HOU U T.4.; B — 30Ha HaAexXHoOCTu BepeBku. HYem 6osblie 3HadeHune TAH (2)
npubmiKkaeTcss K npakrn4eckor npo4yHoctn (1), 1em 60/iblie CYy)XaeTcsi 37a 30Ha, T.€. YMEHbLUAETCS
HaAEeXHOCTb BEPEBKM, N HA060OPOT

[MosToMy npu MNpoOBEWMBAHUMN KOJOALUEB, Y4YUTbIBAA CPABHWUTESIbHO OrPaHWYEHHble BO3MOXHOCTU
YANVHEHUS CTaTUYeCKOoW BepeBKW, HaAO0 caenaTb Tak, 4Tobbl BennMumHa dakTopa BHe3anHoro nageHus
He BbllWwna 3a npeaenbl AMHaAMWUYECKUX CBONCTB BepeBku (nn. 4.3., 4.4. n 4.9.). 3170 HeobxoanMo,
4yTO6LI NpY CpbiBe BennyumHa MNMAH Bceraa ocraBanack B npeaenax npakTMyeckom NpoOYHOCTM Ha pas3pbiB,
T.e. yTobbl rapaHTUPOBaTb HAAEXHOCTb BEPEBKM.



3anoMHuTe:

— 4YucCrtad WINK3nNAa pacCymMTbiBaTb Ha HaAEXHOCTb cTaTM4yeckom BEPEBKN TOJIbBKO MOTOMY, 4TO
NCXOAHble AaHHbIE NO €€ HpaKTMHeCKOVI NpoO4YHOCTN B ABa, TpU UIN 6onbe pa3 Bbllle MaKCMMaJIbHOIo
oXXnaaemoro ycmnumda, eciim y BaC HET HUMKaKoOro noHATUA 0 ee AMHaAMUYECKNX XapaKTeEPUCTUKaX.

Yactb I1.
2.3. KoHCcTpyKums

KOHCTpyKUMS COBpeMEHHbIX BepeBOK — KabenbHOro Tuna. Bnepsble ee npumeHunna dupma "Edelrid” B
1953 r. Takas BepeBKa MMeeT Hecylyl cepiueBuHy W 3alnTHyto orieTky (puc. 7). CepaueBuHa
COCTOUT U3 HECKOJIbKMX AECSATKOB TbICAY CUHTETUYECKMX HuTen. OHWM pacnpegeneHbl B ABa, TpU WK
6onee npsaAMbIX, MNETEHbIX WAW KPYYEHbIX XryTa, B 3aBMCMMOCTM OT KOHKPETHOM KOHCTPYKUWMK U
TpebyeMbix 3KCnyaTauMOoHHbIX XapakKTepucTmk. Hanpumep, cepaueBnHa AMHaMUYeCKOM BepeBKU Tumna
"Classic" npowusBoactBa “Edelrid" coctout m3 50400 HuTen TonwmHohm 0.025 MM, a ee 3awuTHas
onsieTka n3 27000 HUTeN.

Onnetka npeAoxpaHSeT BepeBKY OT MeXaHMYeCKUX TMOoBpexAeHWhn W npsaMoro AencreBus
ynbTpadroneToBbIX ayyein, NnpuaaeT BepeBke Heobxoammyto rmbkocTb n ynobcrteso B obpaiueHun. OHa
y4yacTByeT M B BOCMPUSATUM Pa3/IMYHbIX Harpysok. Ha ee pfonto npuxoamTtcs okono 40 % npoOYHOCTU
BEepeBKW. 3awMTHaa onneTka anbMMHUCTCKMX BepeBOK 06bl4YHO OKpaweHa. LiBeta moryT 6biTb camble
pa3Hble, HO Bcerga sipkue, 4yto cosgaet yaobctso npu pabote ¢ asyma mn 6onee sBepeskamu. Onnetka
6onblMHCTBA cneneoBepeBok benas.

Puc. 7. KabenbHas KOHCTPYKLMS
2.4. TonwmHa
OvnameTp ONHaMU4YeCcKux " CTaTUYECKMX BEPEBOK, Mpon3BOANMbBIX 60NbWNHCTBOM
cneumanmManpoBaHHbIX GUPM, NEXUT 4dawe Bcero B npegenax oT 9 Ao 11 MM. KOHKpeTHbIn AnameTp
BEPEBKM LAHHOIO TUMNa pacCYUTbIBAETCSA elle Ha CTaAun NMPOeKTUPOBaHUA B 3aBMCMMOCTU OT XKeslaeMbiX
OVHaMUYEeCKMX W 3KCNAyaTauMOHHbIX XapakKTepucTuk. [lo3TOMy cuuTaeTcs, 4YTo TonwmHa nrboi
BEpeBKM AOCTaTO4YHA ANs HAarpy3oK U Lenemn, npeayCMoTPEeHHbIX NMPoM3BoAUTENEM.

3anoMHuTe:

— B NpakTuyeckon paboTe TONLWMHA BepeBKM MMeeT OTHOLWEHWE TOIbKO K yaobcTtBy obpaweHus,
obuwemy Becy, rMBKOCTM 1 T.M. N He ABASIETCS NoKa3aTesNleM HaAEXHOCTU BEpEBKM.

2.5. Bec



Bec BepeBKM 3aBUCUT OT ee TO/IWMHBI. Ero BennuunHa, Bblpaxaemas B rpaMMax Ha MeTp, uaMepseTcs
B CTaHZapTHbIX YycroBuax (BMAXHOCTb Bo3ayxa 65 %, Temnepatypa 20 rpaaycos Lenbcus) wu
yKasblBaeTcsa npoussoguTenieM B nacnopte BepeBku. O6bIYHO Bec coctaBnseTr oT 52 go 77 r/m B
3aBMCMMOCTU OT TOJILWLMHbBI U KOHCTPYKUMKU. BepeBka, He oTHOocAwasca K Tunam "Drylonglife”, "Everdry",
"Superdry" (MMNperHMpoBaHHas), Mpu ee HaMOKaHWM B rewepe BMNUTbIBAET MHOr0 BOAbl, KOTOpas
MOXXET BpeMeHHO YBE/IMYNTb BEC BEpPEBKU Ha Ben4YnHy Ao 40 % OT ee nepBOHayallbHOro Beca.

2.6. YannHeHue

Kpome 60blWOi MPOYHOCTM MNPU HU3KOM MAOTHOCTM CUHTETMYECKMEe BOJIOKHA MMeKT eue OAHO
LEeHHOoe CBOWCTBO — CMNOCOBHOCTb YANMHATLCS NOA4 HArpyskoW, Ha KOTOpOM, MO CyTUM, OCHOBAaHbI
aMOpTM3aLMOHHbIE CBOMCTBA BEPEBKMW.

He BmaBascb B noapobHOCTM, NMpu NEPBOM PACCMOTPEHMW MOXHO BblAeNUTb ABa BUAA YAJIMHEHUS:
anactuyHoe (ynpyroe), nNpu KOTOPOM MOC/Ae CHATUA Harpyskum BepeBKa BOCCTaHaB/MBAET CBOWO
nepeoHavasbHYO ANMHY, U Nfactuyeckoe (Heynpyroe), nNpuv KOTOpoM npuobpeTeHHOoe noA Harpyskon
yOSIMHEHME COXpaHseTca nocse ee cHATUA. Mpu cnabbix Harpy3kax BepeBKa Mornowaet 3Heprui B
OCHOBHOM 3a cueT ynpyron pgedopmaumn, a npum 6onee CUbHbIX NOSABAATCA HeobpaTuMble
aedopmaumn.

YannHeHMe BblpaXaeTcs B NpoueHTax K HadanbHOW ASINHE BEPEBKM.
2.6.1. YannHeHmne npym HOpMaJibHOM ynotpebneHun

OTO BpPEMEHHOe W OTHOCUTEesNbHO cnaboe yaNMHEHUST BepeBKUM MOA4 TSHKECTblo creneosiora U B
pe3ynbTaTe ero AencTBuiA Npu Cnycke n noabeme B Konogue. Takme Harpysku CpaBHUTESIbHO HEBETNKMU
W BbI3blBAlOT, B OCHOBHOM, ynpyrue gedopmMmaunn. BepeBka MOXeET MX BblAEpPXMBATb MHOMOKPATHO WU
nocne npekpaweHns ux aencremsa 6bICTpO BOCCTaHaBNMBaeT MepBoOHadanbHyl AAMHY. B pesynbTaTe
3TOro "BbIHOCNIMBOCTL" BEPEBKM MOCTENMEHHO YMEHbLUAeTCs, HO MeAJsIeHHO WU B OrpaHU4YeHHOW CTeneHwu.
MoaToMy ee cnocobHOCTb BbIMNOSIHATL CTPAXOBOYHY (YHKUUIO coxpaHsaeTcs 06bl4HO [0 KOHUa
AoMNycTUMOro cpoka ee ynoTtpebneHus. KoHeyHO, Ha Hee MOXHO paccymMTbiBaTb TONbKO B Mnpeaenax,
KOTOpble OTBEYalT BUAY BEpeBKW, ee ANHAMMYECKMM CBOMCTBAM U CpPOKY CAyxbbl, ecnu, K ToMy Xe,
KoJioAeL, NpaBuU/ibHO NMPOBELLUEH, @ BEpeBKa HE U3HOLLEHA NpexaeBpeMeEHHO.

2.6.2. YannHeHMe npy nornouweHnm aMHaMmMyecKoro yaapa

OTO 4pe3Bbl4aHO KpPaTKOBpPEMEHHOEe, HO 3HayuTeNbHOe YyAJIMHEHMEe BepeBKWM noa AencTBueM
Harpy3oK, BO3HUKAOWMX B pe3ysbTaTe AMHaMM4yeckoro yaapa. B 3aBucMMocTn oT akTopa nageHus u
BWAA BEPEBKWN CTeNneHb YAJIMHEHUSA MOXET 6bITb camol pa3Hoi. Hanpumep, npu nageHun ¢ hakTopom 2
yOSIMHEHWE ANHaMUYeCKOM BepeBKU MOXET NpeBbiCnTb 25 % OT ee AJINHbI.

CunbHble AMHAMUYECKUE Harpyskm nopoxaatT 60nbliMe UM MeHbLIME niactnyeckne gedopmaymm,
KOoTopble HeobpaTuMbl. 3TO O3HayaeT, 4YTo B 60nblUE WM MEHbLUEN CTENMeHW YMEHbLIAETCS
JanbHenwas cnocobHOCTb BEPEBKW MOr0WATh 3HEPIUIO, TO €CTb YMEHbLUAETCS ee HaAaeXHoCTb. Haao
MMETb B BUAY, 4YTO MNPU KaxXAOM HOBOM yAape MUKOoBas AMHAMMUeCcKas Harpyska BO3pacTaeT M nocre
HECKOJIbKNX CUJIbHbIX PbIBKOB AOCTUraeT BeNn4YnHbl, NpeBbiatoLeit NpoYHOCTb BepeBkn (puc. 8).
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Puc. 8. HapactaHnue MNMAH c yBennuyeHmneM ymncna BblAepXXaHHbIX AMHAMUYECKNX YAapOB

3anoMHuTe:

— ntobas agMHammyeckas BepeBKa, KOTOpasda M3—3a CpblBa BO BpPEMA cBob6oaHOro nasaHus BblAEp>Xana
yAap C BbICOKUM CbaKTOpOM nageHus, 6onblie He A0SKHA MCMO1b30BaTbCA A4 CTPaxoBKU;

— npu paboTe CO CTaTMYeCKON BepeBKOW YXe Moc/fie MNepBoro pbiBka B pe3ynbTaTe paspylleHus
NPOMEXYTOYHOIr0 KpennaeHus unuv apyroro nogobHOro npoucliecTsua Aaxe npu HebosnbloM dakTope
nageHus ee HaZo Cpasy MCKIYMTb M3 ynoTpebneHus.

2.7. O6pbIB nocne HEKOTOPOro ynortpebneuus

lMepenBmxeHNs caMOXBATOB MO BEPEBKE MpU NOALEME N TPEHUE ee 0 KaMeHb Mpu BbITAMMBaHUN ee U3
Kosioaua — o4Ha M3 MPUYUYNH U3MEHEHUS ASnHbl BepeBKn. CKanbHble BbICTYMbl U pebpa, Kak u 3ybubl Ha
A3bluKEe CaMoxBaTa BbITArMBAOT COTHWM HUTEN W3 NEpBOHadYanbHO FAAAKON M MJIOTHO YJIOXXEHHOM
NOBEPXHOCTM 3aLMUTHON OMAeTKM BepeBKU. EcnmM cHavana HUTU ONAeTKM HaTsaHYTbl, TO MOTOM OHMU
aedopmmnpytotcs, 06pasytoT MUMHMATIOPHbIE NETENbKN UK PBYTCS. Tak Ha NOBEePXHOCTM Ntobol BepeBKku
nossnserca "Mex". M3-3a 3TOro nocse HeKOToporo ynoTpebneHuss BepeBka CTAHOBUTCS HEMHOro
TBEPXE U yKOpaumBaeTca Ha 3-5 %.

Kpome TOro, Bce kabenbHble BEpeBKU, HE MMNperHnpoBaHHble habpuyHo, ckpy4msatotTca 6onee nnm
MeHee nocsie NepBoro HaMokaHus. Hanpumep, ctaTmyeckasl BepesBka npom3BoacTsa pupMbl "Mammuth”
rnocne nNepBoro HaMoKaHud, Aaxe ec/iv el elle He NoJsib30BaJInCb, YKOpaynBaeTcd NpuMepHo Ha 4.5 %.
Mocne HEeCKONMbKMX MNOXOA0OB M KaK pe3ynbTaT HaMOKaHWMM B Kosoduax M CTMPOK, OHa MOXeT
CoKkpaTuTbCa ewe Ha 11.5 %, nocne 4yero npouecc crabunumampyercs. MNMouTn Tak Xe yKopaymBaeTcs u
10—MM BepeBka "Superstatik' npoussoactea "Edelrid".

3. Buabl BepeBKM

OcHOBHasi OTINYMTENbHANA YepTa, onpeaensollas Bug AaHHOW BEPEBKU, ee AMHAMUYECKNE KayecTBa,
KOTOpble B OCHOBHOM 3aBWUCAT OT €€ CMOoCOBHOCTU YAJIMHATbLCA NoA Harpyskon. Ewe npwu



KOHCTPYUPOBaHNUN BEPEBKN B 3aBUCUMOCTUN OT XKeESTaEMbIX 3KCMJTyaTauMOHHbIX CBOWCTB, ee cnocobHoCTn
K YONUHEHUIO, KaK B Mnpouecce HOopMaJibHOro yn0Tpe6neHMﬂ, Tak U Npuv nornoweHnn AnHaMmn4yeckoro
yAapa npenBapuTeNibHO 3aKJ/lo4YaeTcsa B AManas3oH C HEKOTOpbIMW rpaHuuamu. B cooTBeTCTBUMM CO
CTENEHbLO YyAJIMHEHUA NOoA Harpy3|<017|, a TaKXe uenamu, and KOTOopbliX OHa Npoun3BoAUTCA, BEPEBKa
noagpasgensaeTrca Ha ABa OCHOBHbIX BUAaA: ANMHaMUYeECKad, UKW allbMMHNUCTCKaA BeEpEBKa, N CTaTU4YeCKad,
nnn cneneoBepeEBKa.

3.1. AMHaMunuecKkasl BepeBKa

Mpon3BoAUTCS B OCHOBHOM AN HYXA anbnuHm3Mma. CreneHb YAJIMHEHUS nMpuv  HOPMasbHOM
npuMeHeHnn coctasnsgeT 0b6bluHO OT 4.5 80 6.5 %. VX OCHOBHble KadecTBa onpeaensitoTtca HopMammu
MexxayHapoAHOro cot3a anbiMHUCTCKMX accoumaumii (UIAA). OHM pernamMeHTMpyloT MpOoM3BOACTBO
OBYX TUMOB aJbNMUHUCTCKUX BEPEBOK: OCHOBHbIX (BO MHOIMX CTpaHax OHW Ha3bIBAKOTCSH OAUHOYHLIMU) U
TaK Ha3blBaeMbIX ABOWHbIX, UKW MOSYBEPEBOK.

OCHOBHbIM Ha3biBaeTCa TaKOW TWUMN AMHaMWUYeCKOM BepeBKW, KOTOPbIA MO CBOEM KOHCTPYKUMMK
npegHasHayeH ANs MWCNONb30BaHMS ASS CTpaxoBkuM npu  CBOHBOAHOM nasaHun wn  obnagaer
Heo6XoANMMbIMN KayecTBaMM A1 HAAEXKHOro 3aAepXXaHuMa NafeHust C MaKCUManbHbIM (haKTopoMm 2.
TonwnHa OCHOBHOM BepeBKM 4aule Bcero ot 10.5 4o 11.5 MM.

[JBOWHOWM, MK MNONyBepeBKOM Ha3blBaeTCa AMHaAMU4YecKas BepeBKka, KoTopas ob6s3atenbHO AOJKHa
6bITb caBoeHa npu CcTpaxoBke. Y OAMHOYHOM BepeBKM HeT HeobxoAMMbIX KayecTB Ans Toro, yTtobbl
BblAepxaTb NageHume ¢ hakTopom 2. NonyBepeBKM MMELOT TOAWMHY 9 1 10 MM.

NcnbiTaHMsa 4Na OUEHKWM OCHOBHbIX KadeCTB AMHAMM4YeCKOW BepeBKW MpOBOAATCS C MOMOLLbIO TecTa
"Dodero". C 3Toi uenblo MCnonb3ylT obpasubl BepeBku anmHon 2.80 M. Ha cneumanbHOM cTeHae
NpoOW3BOASAT NocnenoBaTesibHble NageHns rpysa c BbiCOTbl 5 M ¢ hakTopoMm 1.78 (puc. 9).
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Puc. 9. Cxema Tecta "Adoaepo”

OCHOBHYO0 BEpPEBKY MCMNbITbIBAOT C rpy3oM 80 Kr, nonyBepeBky — 55 kr. O6pa3ubl NpMBA3bIBAKOTCS K
COOTBETCTBYOLWMM 3/1eMeHTaM CTeHaa y3noM 6ynuHb, a Npu nageHun rpysa BepeBka nepermbaercs Ha



yron 150 rpagycoB 4yepe3 kapabwH gnameTpom 10 MM. DTUM UMUTUPYIOTCS YC/I0BMS, NO BEPOSTHOCTMU
NOX0oXKWe Ha Te, YTO BO3HMKAKT Npu NajgeHnn Bo BpeMs CBOHOAHOro nasaHus.

BaxHenwmne TpeboBaHmsa UIAA K KayeCTBaM AMHAMNYECKO BEpEeBKM Takme:

— MNMKOBad AMHaMU4YecKad Harpyska npv 3agepXxaHum nepBoro nageHusa rpysa He npesocxoaut 1200
Kr 4151 OCHOBHOM 1 800 Kr A1 NosyBEPEBKW;

— BepeBKa BblAepXMBaeT, He MOPBaBLIMCb, MO MeHbLUeNn Mepe NATb MocsefoBaTeNbHbIX MaAeHMU
COOTBETCTBYHOLLErO TUMY BEpeBKK rpysa c dhakTtopom 1.78;

— yAJIMHEeHWe npu HopMasbHOM yrnoTpebneHun He npesocxoamT 8% ANnst OCHOBHOM M 10% Aansa
MnonyBepeBKU MPU CTAaTUYECKOM HarpyxeHum secom 80 Kr.

Mpenen, KOTOPOro NUKoBas AMHaAMMYECKas Harpy3ka He AOJ/hKHa MpeBbiaTbh AaXke npu nageHum c
MaKCuUMalibHbIM (aKTOPOM, 3aMMCTBOBaH M3 MPaKTUYECKOro onbiTa napawoTnama. OH gokasan, uto u
npu Hambonee 61aronpuATHOM CTEYEHUM OOCTOATENLCTB, HaINM4MM OOBSA3OK U T.A. YESIOBEK MOXET
BblAEPXATb TOJIbKO KPAaTKOBPEMEHHYIO Harpysky, He 6onblly 15—kpaTHOro cob6CcTBeHHOro Beca. Ecnu
cumTaTb, UTO CpeaHUN BecC 4yenoBeka paBeH 80 Kr, TO MOJYYUTCS, YTO OH MOXET BblAEpXaTb Harpysky
MakcmMmyMm 80x15=1200 Kr.

MakcuManbeHbI npeaen, onpegeneHHbli N0 3HauYeHWUD MUKOBOW AMHaMMYeCKOM Harpyskm Ha
nosysepeBky (800 Kr), Ha NepBbIi B3rna4 Bbirnaant 6onee 6n1aronpusaTHbIM MO CPAaBHEHUIO C NPUHATLIM
3a HOpMY A/ OCHOBHOM (1200 kr). B AeNCTBUTENbHOCTU 3TO He TaK, TaKk KakK OH AOCTUraeTcs npwu
3a4epXaHnun nageHns rpysa, 3HauuMTeslbHO MeHbluero rno Becy, YeM MCMNonb3yeMbll ANs MUCMbITaHWUS
OCHOBHOM BepeBKW. HanoMnHaem 06 3TOM, NOTOMY YTO B NacnopTe C TEXHUYECKMMU XapaKTePUCTUKaAMMn
anbMMHUCTCKOM BepeBKM O06bIYHO YyKa3biBaeTCsa MaKCMMasibHOE 3HadeHue MNUKOBOM AWMHaMU4eCcKon
Harpy3ku, HO He YC/10BMS UCMNbITaHUS BepeBkW. Ecnm 3Tn nogpobHOCTU He 3HaTb WUAW He yaensdaTb UM
OO/HKHOIM0 BHMUMaHUs, a B nacrnopte AaHHOW BepeBKU UrypupyeT 3HauyeHne MNUKOBOM AMHaMWYECKOWn
Harpysku, paBHoOe MUan MeHbllee 800 Kr, MOXHO BMacTb B 3abnyxaeHne npu oueHKe ee AMHaMUYEeCKnX
KayecTs.

3anoMHuTe:
— npu cBO6OAHOM NasaHuUmM AN CTPAaxXOBKM MCMNOMb3YHOT TONIbKO AMHAaMUYECKYIO0 BEPEBKY;

— Korga npu CcBOHBOAHOM NasaHMW CTpaxoBKa OCYLLUECTBASETCA CABOEHHOM MonyBepeBkon, obe
o6s3aTeNbHO BCTErnBaloTCs B ABa OTAeNIbHbIX KapabuHa, HO KpenaTcad K OAHOMY M TOMY Xe KPIOKY.
Ecnm mnx BCTerHyTb B 0AMH KapabwH, nMpu OMHaMMYeCKOM yAape €CTb OMaCHOCTb, YTO OA4HA MPMXMET U
CpexeT APYrylo, a eCnm Kaxayto NpMKpennTb K OTAE/IbHOMY KPIOKY, O4Ha MOXET Harpy3mTbcs 6onblue n
He BblaepXaTb yaapa;

— npuv CBOBOAHOM fa3aHUM C ABYMS OCHOBHbIMM BepeBKaMu [ANA KaXAOW M3 HuX 3abuBaloT
OTAEeNbHbIN KpoK. ECnv ux BCTErHyTb B KapabuH OQHOrO M TOro Xe KploKa, Npu AMHaMUYEeCcKOM yaape
NMMKOBas Harpyska MHOMOKpaTHO BO3pacTaerT.

3.2. CtaTnyeckasi BepeBKa

Bo BTOpoli nonosmHe 60—X rogoB B MPAKTMKY CNeneosiorMm BOLWAM ABa HOBbIX MPUCNocobneHnsa —
CNyCKOBOE YCTPOMCTBO U CaMoxBaT. VX 6bICTpoe M LWMpOKoe pacrnpocTpaHeHMe BCero 3a HeCKOoJsIbKO fieT
NMOSIHOCTbIO W3MEHUNO0 TEXHUKY TMPOXOXAEHUS BepTuKanbHbiX newep. OT fAecTHUU nocTeneHHo
OoTKasanucb. Ha 6a3e camoxBaToB NOSBWMIACb Takas HOBas TeXHMKA, KaK "CNyCcK M Nogbem No BepeBKe
CO caMocTpaxoBkon™ wm ap. HO nocne Toro Kak BepeBKa CTasla OCHOBHbIM CpeACTBOM He TONbKO
CTPaxoBKKW, HO M noabeMa B Konogue, ee 60sblias 371aCTUYHOCTb, Tak Heobxoammas ANns CTPaxoBKW,
Cpa3y npeBpaTunacb B ee OCHOBHOM HepocTaTok. HeobxoamMmocCTb TOMTaTbCA Ha MecTe, MNoKa He
Bblbepewb MO KpanHein Mepe 5-6 MeTpOB YAJIMHEHWUS, Mpexae 4Yem crneneonor OTOpBEeTCs OT AHa
6onbworo konoaua, v 0CO6EHHO MOCTOSIHHblE MOACKOKWM MpPU KaXAOM MepeMelleHMn camoxsBaTa no
BEpeBKe, HE U3 CaMbIX NPUSATHLIX owyuleHnin. C Apyroi CTOPOHbI, MPU COMPUKOCHOBEHUN CO CKasaon B
Harpy>XeHHOM COCTOSIHMM BepeBka TeM 6osible TpeTcd, yem 6onee anactnyHa. Bce 310 noTtpebosano
CO34aHuns BEPEBKW C Masioll CTeneHbl yAJIMHEHWUsi, KOoTopas nojayduna HamMeHoBaHWe CTaTUYEeCKOW.
Takasa BepeBKa NpoM3BOAUTCS Mpexae Bcero Ans uenen cneneonornn. Ee yannHeHne npn HopMasabHOM



ynotpebnennn nog Harpyskom 100 kr coctaBnsieT 06bi4yHO oT 1.5 o 2.5%, ee TonwmHa — ot 8 go 11.5
MM.

N3-3a 6onee HU3KON CTeneHn yASIMHEHUs ee CnoCOBHOCTb MOr/owWaTbh SHEPrutd HUXe, a NMKoBble
AVHaMMyeckme Harpyskm 3HauuTenbHee. OHM npesbiwatoT 1000 Krc npu nageHuun rpysa secoMm 80 Kr C
¢aKkTopoM, paBHbIM Bcero 1, B TO BpeMs Kak ANns AWHAMMYECKOM BepeBKM 3TO 3Ha4yeHue peako
NnpeBbIWAaeTCsa AaXxe Npu NageHnn ¢ CaMbiM BbICOKUM (hakTopom — 2.

TexHuKa OANHOYHOM BepeBKU MOSIBASIETCS M pa3BMBaeTCs Ha 6ase yxe CyllecTBYHLWeENn CTaTUYeCcKomn
BepeBkW. M NO3TOMY KaxaoMy creneosiory AO/MKHO ObiTb SICHO, 4YTO BCe ee pa3BuMTUE CBS3aHO C
KayecTBaMM M XapaKTepucTuKamMu cTaTM4yeckux BEpPeBOK, a He CO cneumdukon KOHCTPYKUMN BEpEeBOK.
MO3TOMY OT CTaTMYECKMX BEPEBOK HENMb38 0XWAATb KAyecTB, KOTOPbIX HET M3HA4asbHO.

MpoM3BOACTBO CTAaTMYECKON BEpeBKM elle He persaMeHTMpoBaHO HopMamum MexayHapoaHoro
cneneonormnyeckoro cot3sa (UIS), kak 3To caenaHo UIAA onsa aMHaMmyeckon. B HacToswee BpeMs Bce,
YTO KacaeTCs ee TexXHUYeCKUX XapaKTepuCTUK, 3aBUCUT OT A06pOiN BOMAM KOHCTPYKTOPOB (MUPMbl—
npoussoanTens. Pa3BuTMe TEXHUKW OAHOM BepeBKM COMpPOBOXAANOCb COTHAMWU 3KCNEPUMEHTOB,
NPOBOAMBLUMXCS KaK OTAeNbHbIMW crneneonoramu, Tak u knybamum v HauuMoHanbHbIMKM deaepaumamm
CneneosiorMn. YCraHoB/IeHHble HeaOoCTaTKM CTaTUYeCKOlW BEepeBKWM C TOUKM 3peHUs TEeXHWKUM OAHOM
BEpPEBKM KOMMNEHCMPOBANNCb COOTBETCTBYOLWMMIN NpaBunamMu ee ynotpebnenms n cnocobamm npoBecku
KO/0ALEB.

Kak noackasbiBaeT caMO Ha3BaHWe, cTaTuyeckas BepeBKa MMeeT OrpaHWYEHHYI 31acTUYHOCTb U, B
npuHUMNe, He npedHa3HadeHa Ans amMopTm3auum 60/blMX AMHAMUYECKUX Harpysok. CraTudeckas
BepeBKa MOXET BblaepxaTb nageHue ¢ hakTopoMm He 6onblwe 1. DTO O03Ha4vaeT, YTo cneneonor, Koraa
OH NpuWBS3aH K TaKOW BepeBKe, LO/MKEeH KaTeropuyeckun WCKAKYUTb BEPOSATHOCTb CUTyauuu, npu
KOTOPOM OH MOXET OKa3aTbCs Bbllle TOYKWU KpersieHns BepeBKM. DTO NpaBu/io SIerko 3anoMHUTb U Mpu
XenaHuu ewe nerdye mcnonb3oBaTb. CoBeplleHHO HeaOoMyCTUMO MCMONb30BaTb CTAaTMUECKYID BEpeBKY
AN CTpaxoBku npu cBo60AHOM NasaHMK NO CTeHaM ranepen m Apyrnx noaobHbIX AencTBusax. B Takux
cnyyasix WMCMosb3yloT TONbKO AWMHAMUYECKYHD BepeBKY. DTWM nMpaBufia He A0MyCKakwT HUKAKUX
WUCK/IIOYEHNIA — C HUMM [OJSKEH CUMTaTbCA KaXAbl Cheneosior, eciim XOo4eT MnepexuTb BepeBKy, C
KoTopown paboTtaert!

3.2.1. CtaTuKO—AMHaMMYecKas BepeBKa

CTpeMsacb NpuBeCTU CBOMCTBA CTAaTUYECKOW BEpeBKW B COOTBETCTBME CO CneunduKom TEXHUKU OA4HOM
BEepeBKN, HECKONIbKO JIeT Ha3ah KOHCTPYKTOPbl HECKOSbKMX dupM pa3paboTtanyM ee pasHOBUAHOCTb —
TaK Ha3blBaeMylo CTaTMKO-AMHaMW4eCcKylo BepeBKy. [lepBas BepeBKa Takoro Tuna 6biia BbinyleHa
dupmoni "TSA" (PpaHuma) B 1978 r. 3a Hen nocneposanu "Dinastat” dpaHuy3sckoin dupmbl "Beal™ un
aHrnunckas "Viking" ¢ cepaueBMHON M3 KeBnapa.

CraTnko—-aAnMHaMmMuyeckass BepeBKa ToXe uMeeT KabesfbHY KOHCTPYKLUMI, HO COCTOAT W3 Tpex
KOHCTPYKTUBHbIX 3/IEMEHTOB: [ABYX pPa3/IMYHbIX MO CBOMM AWMHAMUYECKMM KayeCcTBaM HeCyLUX
cepAueBUH M 3aLLUNTHOM OMNETKN.

Jlydwune nokasaTtenm Ha ceroaHs uMeet Bepeska "Dinastat” doumpmbl "Beal” (Tabn.6).

LleHTpanoHaa cepaueBuHa BepeBkM “Dinastat" CcOCTOUT M3  MOJIMSCTEPHLIX BOJMIOKOH. OHa
npeaBapuTenbHO HATArMBaeTCcs A0 OnpedesieHHOro npegena, 4Tobbl yMEHbLWUTb €€ BO3MOXHOCTb
YANVUHATBCA Mo4 Harpyskoin. BTopas cepaueBuHa, onfieTeHHas BOKPYr LUeHTpasbHOW, caenaHa w3
NoANMaMUAHbIX BOJIOKOH, KOTOpble 6onee 37acTuU4Hbl, 4YeM MonuacTepHble. BOsOKHa TpeTbero
KOHCTPYKTUBHOIO 3/IeMeHTa — 3alUMTHOWM ONJIeTKM — TOXe NosiMaMmaHble.

Tabnnya 6.

CraTnko-gnHammyeckasa Bepeska Tvna "AduHacTtaTt" d 10.5 MMm.

[MpOYHOCTb Ha pa3pbiB 2020 Krc
YannHeHne B MOMeHT o6pbiBa 41 %
NMukoBasa AMHaMmyeckas Harpyska npu f=1 800 Krc
YNCNo BblAEPXMBAEMbIX TECTOBbLIX PbIBKOB 10
YonnHeHne npy HopMaJibHOM ynoTpebneHnm nog rpysom 80 Kr 3.2 %




| Bec 1 metpa | 7or |

Npoes, 3anoKeHHas B 3TOM KOHCTPYKLUWK, TakoBa: NMpu HOpMasibHOM ynoTpebneHnm, T.e. Npm cCnycke m
noabeMe, Harpysky BOCMPUHMMAET LEIMKOM MeHee 3acTu4yHas MosM3CTepHass cepaueBuHa, U
noeesieHne BepeBKW A0 Harpyskm 650 Kr crtatuyHo. lMpu Harpyske cBbllwe 650 Kr 3Ta cepiueBuHa
pBEeTCA M NpW 3TOM nNornowaetr 4acTb 3Heprum nageHmsa. OcCTaBWasiCad 4acTb ee norsowaeTcs
BCTynawwien B AencrBue 3HauuTenbHo 6o0siee anacTMyHOM nonnammgHow cepguesuHor. O6wuMm
pe3ynbTatoM gBnserca 6onblwas HaAeXHOCTb BepeBKM WM3—-3a MeHblUel BeNYMHbI  MUKOBOW
AVHaMNYeCKOlM Harpysku.

He nuwHMM 6yaeT MNOBTOPWUTb, YTO pedyb WMAET TOMbKO O PasHOBUAHOCTU CTAaTUYECKON BEPEBKM,
KOTOopasi TakXke He npeaHasHadeHa A48 3ajlep)KaHns nageHms ¢ dakTopoM, 60bwnMm 1.

DTa HOoBasi KOHCTPYKUMSA MOKa elle He COoBCeEM "goBeaeHa A0 yMa", HO BCe Xe 4BMSeTCs Larom
Brnepes K TMOBbIWEHMIO HAAEeXHOCTM CTaTudeckon BepeBku. OkaxeTcsa M ee  jJanbHelwee
yCOBEpLEHCTBOBaHME CaMbiM BEPHbIM MyTeM K 3TOW UeNnu, UM cneseosioraMm NpuaeTcs oTkasaTbCs oT
HEKOTOPbIX MpPenMMyLLeCcTB CynepCTaTUYeCKOM BEPEBKM 3@ CYET YyBeNM4YeHUs ee 3N1aCTUYHOCTU B
nHTepecax 6onbllier HagexXHoCTU, nokaxet byayuwee. B 6nmxaliwee BpeMs NpeacTtouT yTBepXAaeHue
HOPM M Ha CreneoBepeBKMU.

He3aBMCMMO OT TOro, Kakume TOYHO YC/0BUS M HOpMbl NpuMeT UIS ans npouM3BOACTBA CTaTUYECKOM
BEPEBKM, OHN HUKAK HE U3MEHSAT NPUHLMMMANBbHbIX YCTAHOBOK, SIEXaLUNX B OCHOBE TEXHUKN OANHOYHOM
BepeBku. OfHa M3 BaXXHEMLIMX M3 HUX 3aK/H0YAETCS B TOM, UYTO KaXAblli Creneosior, B3siB BEPEBKY B
PYKY, OO/MKEH caM coobpaxaTb, Kak ee UCMoJib30BaTb M obeperatb, a TakXe peanbHO OLEHWBaTb He
TOJIbKO €e BO3MOXHOCTU, HO U CBOM COBCTBEHHbIE.

3anoMHuTe:

— CTaTMyeckas BepeBka npuMeHsieTca ana GUKCMpoOBaHHON HAaBECKW, T.e. A1 MPOBEeCKU KOM0oALEB U
yCTpONCTBa Nepw;

— NpW NpoBecKe KonoaueB CTaTUYeCKOM BEpeBKOM W ApPYruMX AEUCTBUAX C HEW HM B KOeM clydae
Henb3s AoMYyCKaTb NOJI0XEHUs, MPpU KOTOPOM CpbiB Bbi3Ban 6bl NageHue ¢ dakTopomM, 6onbwnm 0.5;

— YE€M MeHbllE 32J71TaCTUYHOCTb BEPEBKWN, TEM MEHbLLUE D,OHYCTMMbIVI CbaKTOp nageHun4;

— B KONoguax, Kotopble o6a3aTtenbHO TpebyloT NpoBeCcKkM C MPOMEXYTOYHbIMU KpernseHnsaMm, Haao
nsberatb MPUMMEHEHUS CTaTUUYECKOW BepeBKM C YyAJIMHEHMEeM MeHee 2 % nNpu  HOpMasibHOM
ynoTtpebnenun;

— CTaTU4Yeckass BEpeBKa MOXET MPUMEHATbCA AN CTPaxOBKU MapTHEpa, HO Mpu YC/IOBUM, YTO
CTpaxoBKa OCYLLECTB/ISIETCA CBEPXY.

3.3. BcnoMorartenbHble BEPEBKU U LUHYPbI

BcnomoraTenbHble BEepeBKM W WHYPbl MpeAHasHayeHbl UCKKUYUTENIbHO ANS  BbINOJHEHUS
BCnoMoraTenbHbIX QyHKUMi. TonwmMHa BCoMoraTe/ibHbIX BEpEBOK 7—8 MM. B 3aBMCMMOCTM OT Mapku u
roga npoum3BOACTBa WMMEKT PasfiMyHYl MPOYHOCTb, 06bIMHO cCBbiwe 900 Kr. Hanpwumep, BepeBkM
npoussoacTea "Elderid" nmeoT npoyHocTb 1200 krc npu d 7 MM 1 1550 krc npn d 8 mm (1983 r.).
Ncnonb3ytoTcs Ansa BsA3aHUs NeTenb, WUMMPOBU3MPOBAHHbBIX HWMDKHUX U BEPXHMX O6BSA30K WM ApYrux
BCriOMOraTesibHbIX Lenen.

LLIHYpbl TOAWMHOM OT 3 A0 6 MM MMEKT MNPOYHOCTb COOTBETCTBEHHO OoT 230 go 730 kr (1983 r.).
Ucnonb3yloTca npexae Bcero ANs U3roToBJIEHUS anbMUHUCTCKUX NeCTHUL, MOABA3bIBAaHUS MELIKOB K
HUWXKHeNn obBsA3Ke Npu UX TPAHCMOPTUPOBKE B KOMOALAX M APYrMX HEOTBETCTBEHHbIX Harpy3ok. LLUHypbl
TOMIWMHON 5 N 6 MM Nydlle BCero noaxoasaT A5 BA3aHUsa camMo3aTArmBatowmxcs y3i0B.

4. NpuMeHeHMe CTaTUYECKOW BepeBKU B TEXHMKE O4HOWN BepeBKMU

4.1. PyHKUMMN BepeBKM npu paboTte B konoaue



OyHKUMN, KOTOpble BbLINOJHSAET BepeBKa BO BpeMs MPOXOXAEHUS LWIAxXTbl, OMNpenensTcs
WUCK/IOUYUTENBbHO TEXHWKOM MpPOXOXAeHus. TexHuKa crnycka W nogbeMa MO BepeBKe C BepXHen
CTPaxoOBKOM WM CaMOCTPaxoBKOW TpebyloT NpMMeHeHUs ABYX BepeBOK. B 3Tux cnydasx ogHa U3 HUX
MCNONb3YEeTCA TONbKO ANIA MepeaBuXeHUsa B Kofogue, a BTOpas — ANd CTpaxoBKU, T.e. BO BpeMs
NPOXOXAEHMS Ka)k[asi BepeBKa HeCeT OnpeaefneHHYK CaMoCTOSATesNbHY GYHKUMIO, KOoTopas npwu
HOpPMasibHbIX YCNOBUSAX He MeHseTca. C Apyron CTOpPOHbI, MOKa MPOAOS/IKAEeTCA Mpouecc Crnycka unum
nogbeMa, Harpyskam noABepraeTcsa TOJIbKO BepeBKa, KOoTopas CAyXUT Ana nepenBumxeHus. Eciu
MpoXoXAaeHue coBepllaeTcd HOpManbHO, CTpaxylowasa cnefneonora BepeBka BCe BpeMs OCTaeTcs
NpakTUYeCcKn He Harpy>XeHHow. [laxxe npwu CpbiBe OHa TOXe He noasepraeTcs AeNCTBMIO 6onblnMXx cui,
NOTOMY YTO Takoh crnocob6 npoBeckn KOMoALEeB He co3haeT Mnpeanochbiiok K BO3HUKHOBEHMIO
AVHaMNYECKNX Harpy3oK. DTO BO3MOXHO TO/IbKO MPU TEXHMKE C BEPXHEN CTPAXOBKOW, U TO NULLb B TOM
cnyyae, eCcnum CpbiB NpomM3oLlen B TOT MOMEHT, KOraa CTpaxylownin octasun “cnabuHy" Ha Bepeske. Bce
3TO YMPOLAET BbINOJSIHEHME €10 CTPaXOBOYHOM PYHKLUNN.

B TexHuke ogHon BepeBkM BCe He Tak. C OAHOWM CTOPOHbI, eAMHCTBEHHAs BepeBKa B Kojsoaue
nepeHmmaeT obe dYHKUMN BEpeBKU U3 KNACCMUYECKON TeXHUKWU, SBASSACb 0AHOBPEMEHHO CpeACTBOM WU
nepeaBuXeHUs, N CTPaxoBKN. BTopon BepeBKM "Ha BCSKWUI Criy4dan™ HeT; C Apyron — cnocob npoBecku
Kosogues 3akntoyaeT B cebe noTeHuMasibHble BO3MOXHOCTU AS19 BO3HUKHOBEHUS AMHaMUYECKMX
Harpy3oK Ha BEpeBKY M CTPaxoOBOUYHYIO Lienb Npu CpbiBe.

3Tn ocobeHHocTn CPT B coyeTaHuM C UCMNOb30OBaHMEM B €€ NMpaKTUKe CTaTUYECKON BEPEBKM AenatoT
CTPaxoOBOYHYO PYHKLMIO €ANHCTBEHHOM B Kosoaue BepeBkM 0CO6eHHO BaXKHOM M O4HOBPEMEHHO MOo4YTH
NOSIHOCTbIO 3aBMCMMON OT Cneseosiora — OT ero 3HaHMN, HaBblKOB, COO6Pa3nNTENBHOCTN U MPAaBUIbLHOCTU
aencreuii. No3ToMy, CMOXET NIM OHAa BbIMNOSIHUTL CBOK (DYHKUMIO WM HET, 3aBUCUT npexae BCero oT
TOro, yaacrtca nuM eMmy co3faTb HeobxoauMmbie YCNOBMS elle Mnpu MNpoBecke KaXAaoro OTAESIbHOro
Konogua. A 3TO O0O3HA4yaeT, 4YTO HaA0 KakK MOXHO nydwe, coobpa3HO KOHKpeTHOW ob6CTaHoBKe,
pacnonaratb U o6opyaoBaTb BCe OCHOBHble W AOMOJSIHUTENbHbIE OMOPbl, KaK U BCE MPOMEXYTOYHbIE
nepecrexkn, B COOTBETCTBUM C BUAOM N COCTOSIHMEM BEPEBKMW, C KOTOPOM B Aa@HHbI MOMeHT paboTatoT.

3anoMHuTe:

— NpOBeCcKy KonoAua Hafo genaTb Tak, 4Tobbl C caMOro Havana cosgaTb HeobxoauMble yCNoBUS ANS
OCYLLEeCTBNIEHNS BEPEBKOM CTPaxOBOYHOM (YHKLMM, @ He ToNbKO 4Tobbl 6bIS1I0 6bICTpEe wnan nerde
nepeaBuraTbCs B Konogue.

4.2. KpenneHnue

COBOKYMHOCTb BCEX 3/1IeMeHTOB, 0bpasylolwmx ornopy, 3a KOTOPYH HaBeLWBAEeTCs BepeBka (cama
ornopa, NeTns Wawn nnaHka, KpokK, kapabuH n 1.4.), Ha3biBaeTcs KpenneHneMm. Onopbl 6biBatoT:

— €CTEeCTBEHHble: CKalbHbI BbICTYN UM Mblba, HaTek, CTBON AepeBa U T.M.;
— WUCKYCCTBEHHbIE: WNAMEYPHbI UM CKaNbHbIN KPIOK, 3aKnagKa, 3KCLUEHTPUK U T.1.
Ons kpenneHnst 06bIYHO UCMOMb3YETCA 04HA U peXe — [IBE OMNopbl, Kak Npu V—o6pasHOM KpPerneHun.

DyHKUMS, KOTOPYH JAaHHOe KpersieHue BbINOSHSET, onpeaensieT ero Kak: OCHOBHOE,
AOMOSTHUTENbHOE, MPOMEXYTOYHOE UK OTKIIoHsLWee (puc. 10).



{CHOBHOE

IporexyTo4dHOE

Puc. 10. Buabl kpenseHnn (4oNOAHUTENbHOE, OCHOBHOE, MPOMEXYTOYHOE, OTK/IOHSIoLLEee)

Ncnonb3oBaHue camonpobuBarowmx WAAMOypHbIX KptoubeB Tuna SPIT gaeT BO3MOXHOCTb CO34aHus
HEOrpaHMYEHHOr0 YMCiia UCKYCCTBEHHbLIX OMOP W pacrnonoXeHus KpenneHust B ntoboM mecTe ranepewu
nnn konoaua — 6bina 6bl ckana C HeHapyLeHHOW CTPYKTYypoK, a BbibpaHHOE MecTO — HawuayuwuMm
obpa3om noaxoamno Ans yCTpoMcTBa NpaBuIbHOM HAaBECKM.

3anoMHuTe:

— B COOTBETCTBMWU C TpebOBaHMAMM MAKCUMAsIbHON HALEXHOCTU NMPU UCNOSb30BaHNUMN TEXHUKN OAHOW
BEpEBKMN Ka)goe OCHOBHOE KpensieHune AO/MKHO 6biTb Ay6anMpoBaHO AONOAHUTENbHbIM. OTK/IOHSOWME
KpenseHus He AybnmpytoTcs, NpoMexXyTo4YHble — 06bIYHO He Ay6nupytoTcs;

— B3auMHOE pacrnofiokeHue Ay6nmpylowmnx KpenseHMn mn cnocobd GUKCMpoBaHUA BEPEBKUM B HUX
OO/MKHbI 6bITb TakMMK, 4YTOBbI CBECTM K MWHUMYMY BO3MOXHble AMHAMWYECKMe Harpysku, KOTopble
MOryT BO3HWUKHYTb B C/ly4yae pas3pyLleHns 04HOro 13 KpenseHun;

— OCHOBHbIE W MPOMEXYTOUHbIE KPEernieHus AO0/KHbl pacnofniaratbCs Tak, 4To6bl BEpeBKa HUrAe He
Tepnacb o cKany.

4.3. Npepen HO

Kak BMAHO M3 puc. 11, Harpyska Ha BepeBKYy He MOXET AOCTUIHYTb COOTBETCTBYIOLLErOo AAHHOMY
akTopy mageHus MakcuMyMma, Moka AsiMHa BEPeBKW, a CnefoBaTeflbHO, M BbiCOTa NageHus H MeHblue
HEeKOTOPOro, XOTS U MMHMMANbHOro, 3HadyeHnsi. OHO Ha3biBaeTcs npeaenom HO (aw HyneBoe), HaunHas
C KOTOpOro mnuKoBas AMHaMMyeckas Harpy3ka [AOCTMraeT Be/IMUYMHbI, COOTBETCTBYIOLWEN daKTopy
naaeHus.
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Puc. 11. Npeagen HO

Ecnn npoBecTn 3KCNepuMEHT MO NaAeHuio rpysa AaHHOro Beca C (akTopoM 1 C HEeCKOSbKMMMK
KyCKaMn BepeBKM pa3HOW ANMHbI, ANS KaX4oro M3MepuTb MUKOBYH AWMHAMUYECKYIO Harpysky W
OT/IOXUTb ee Ha rpaduke Kak QyHKUUIO OAMHbI, NOMYYUTCS KpuBasi, KOTOpas CHaydana CTpeMuUTesibHO
B3JIeTaeT BBEPX, NOTOM POCT ee 3aMeaNIgeTcs, Nnoka He AOCTUrHeT npeaena HO (puc.12).

MaH ‘

Ho
MaH, : e
T H, ' |

E
INAH,
naoH, { |
._ -
O 1L L L, s L

Puc. 12. 3aBmucmmocTb MAH OT AnvHbLI BEPEBKM NpU OAHOM N TOM Xe dakTope nageHus



Mocne 3Toro OHa nMpeBpallaeTcs B MNPSMYO JIMHUIO, MapanfienbHy ocum abcumcc. [mkosas
AVHaMnyecKas Harpyska CTaHOBWUTCS MOCTOSIHHOM, T.€. TaKOM, Kakoin gomkHa 6bl 6biTb, Tak Kak (akTop
nageHuns oauvH 1 TOT Xe.

OTOT nonesHbin 3pdeKT, yMeHblaloWnii 3Ha4YeHne NMKOBOM AMHAMUYECKOM Harpy3kum Ha BepeBKy,
ASMHa KOoTopoi MeHbwe HO, BO3HMKaeT BCAeACTBME TOro, YTO B NeT/Ae BepeBka paboTaeT Kak ABe, a B
y3ne [OMNOSIHUTENbHO Y4YacTBYeT M ANIMHA, BK/OYEHHasi B Hero. DTO CHMMaeT yAapHYI Harpysky Ha
BepeBKy. DddeKT MMeeT nNpakTMyeckoe 3HavYeHne Kak ANs KOPOTKMX KYCKOB BEpPEBKW, Kak, Hanpumep,
B C/lydae CO CTPaxOBOYHbIM KOHLOM, TaK M MNMpW BHE3anHOM AMHaMM4YECKOM Harpy>XeHuu HaudasibHOM
YyacTu BepeBKM, CBA3bIBAOWEN OCHOBHble W AONOJHWUTENbHble KpenneHus. OgHako, ecnn npu
AybnmpoBaHuM KpenneHust 4acTb BEpPEeBKW, KOTOpas MX He CBs3blBaeT, okaxeTtca 6onbwe HO, oHa He
cMoxeT 6onbwe 6biTb NOMe3HON ANS yMEeHbLEeHUs MUKOBOWM AUMHAaMWYECKOW Harpy3km Ha AaHHoe
AONOJSIHUTENIbHOEe KpenseHne, ecnn OCHOBHOe pa3pywutcs. M HaobopoT, 4yeM MeHblue AfiIMHa BepeBKU
Mexay HMMM no cpaBHeHuto ¢ HO, TeM 6onblue byaeT aToT addekT.

Mpenen HO 3aBMCMT B OCHOBHOM OT dakTopa NadeHuMs M OT BUAA BEpPeBKW, HO BIUSET U ee
KOHKPETHOe COCTOSIHME — CcyXas OHa Wan Mokpasi, 6onblle uanm MeHblle nsHoweHa 1 T.4. Ha npaktuke
Nnpu npoBecke KOonoaueB NPUHUMAOT, UYTO AN AMHAaMWYeCKOM BepeBKM OH CocTaBnseTr nopsaka 1.5
MeTpa, a An4 ctatudeckon — He 6onee 1 meTpa npu dakTope nageHus 1.

3anoMHuTe:

— yueT npegena HO, cooTBETCTBYHOLWEr0 BUAY WCMOAb3YEMON B [AaHHbIA MOMEHT BEPEBKM,
rapaHTUPYET HAAEXHOCTb Ay6MPYIOLLEr0 KPEMeHus.

4.4. ONTUManbHOE pPaccTosiHME Mexay Ay6/MPYOLMM KPENIEHMEM U TOUKON (pMKcaumMm BEpEBKU

PasnnyatoT ropuMsoHTaNbHOE U BepTUKasibHOe Ay6nMpoBaHWE KpennaeHuin. TOpU30OHTaNbHO 0ObIYHO
Oy6nupyloT nepuna Ans TpaBepca W nepwusa, CTpaxylowue noaxon K Hadany konogua. OCHOBHble
KpenneHus y Hadana konogua AybnupyloT BepTUKasbHO. [OpU30OHTaNbHOro Ay6aupoBaHus cneayeTt
n3beratb U NPUMEHSTb INLIb B TOM C/ly4yae, Korda BepTuKasibHoOe Ay6/iMpoBaHne HEBO3MOXHO.

Mpu ropusoHTasbHOM Ay6nMpoBaHMM, Korda noabupawT MecTo Afs OCHOBHOrO W A4S
OOMOMTHUTENBHOIO KPEMNJIEHUN, PacCTOsiHUE MexAy HUMW HaAo pacCyMTbiBaTb TakK, 4Tob6bl OHO MO
BO3MOXHOCTU 6b1J10 3HAYUTENBHO MeHblle HO AN MCNosIb3YEMOro BUAa BEPEBKMU.

Ecnn npu gMHaMuUyecKkoM Harpy>XXeHuu paspywuTtcsa KpensaeHue B Touyke A (puc. 13a), CcTeneHb
cMArdeHms ypapa B Touke B 6yaeT 3aBuceTb OT AJ/IMHbI BEpPEBKU, KOTOpas UX CBA3biBaeT. XOTa A4
6onblwero cMaryeHms ygapa Jydwe MMeTb MEeHbLUYH ANMHY, OHa He AOo/MKHa 6biTb n MeHble 50 ¢M C
TOUKM 3pEeHUS HaAeXHOCTM 3abuTbiX KplOKOB. Hanps)keHue B ckane, Bbi3BaHHOe 3abuBaHMeM B
wnambypHble KPKOKU pacK/MHMBAKOWMX LWTUGTOB, MOXET MNpPUMBECTU K ee pacTpecKkuBaHWuio, ecau
paccTossHMe Mexay ABYMSA COCeAHUMU KPOKaMn MeHblle 50 cM.

3anoMHuTe:

— PpacronoXeHne KpPenseHuin Ha ONTUMaslbHOM PacCTOSHUU MeXAy HUMU npu Ay61MpoBaHMK, Kak u
(bvkcaums BepeBKU Mexay HUMWU 6e3 NpPOBUCAHUS, FAaPaHTUPYIOT HU3KYH CTEMEHb UX HArpy>XeHus npwu
paspyLeHnn 0aHOrO U3 HUX.



Puc. 13. OnTuManbHble PpacCTOAHUA MeXXAay AY6NMpYIOWMMN KPernJiIieHUIMU: a —
ropmsoHTasibHoe; 6 — BepTukanbHoe Aoy6nnposaHue

4.5. He py6m CcykK, Ha KOTOPOM CUAULLDb
4.5.1. duKcauus BepeBKM cO06pa3HO pacnosioXKeHUI0 KpernJjieHun

Onsa 6e30nacHOCTM NPOXOXAEHUSA HeAOoCTAaTO4YHO, UTo6bl Aybnupylowme KpenneHms 6biain TOMbKO Ha
ONTMManNbHOM PacCTOSIHMK OAHO OT Apyroro. O4yeHb BaXHO M TO, Kak hMKCHMpoBaTb BepeBKy CoobpasHo
NX B3aMMHOMY PacrosIOXEHULO.

MHorga B Havane konogua, 4Tobbl Cpa3y BbIHECTM HABECKY OT €ro CTeH, NpUMXoAUTCS OCHOBHOE
KpensieHne pacnofsaraTb Haj AOMNOJHUTENbHbIM. ECNM cnyckoBoe YCTPOWCTBO BCTErHyTb B BepeBKY
HMXKE [AONOSIHUTENbHOro KpensaeHmsa (ecnum BCTerHyTb Bbllwe, 3TO 6yaeT paBHOCUMIbHO MOMNbITKE
camoybuiictea — pmc.146) n OCHOBHOE KpernsieHne paspynTcs, dakTop nageHns He 6yaeT npesblwaTb
1 (puc.1l4a). OgHako B 3TOM C/lydae Mbl He TOMIbKO Harpy3uMMm BepeBKY A0 npefesia ee BO3MOXHOCTEMN,
HO Harpy3ka MOJIHOCTbIO JSXKET Ha AONOJHUTENbHOE KpernseHue, 4YTOo HeaonyCTMMO: €C/iM U OHO
pa3pyLmTcs, HUYTO 60sblue He OCTaHOBUT NageHus. B Takmx ciydasx HUXKe YPOBHS AOMONHUTENbHOro
KpenneHust nenatT y3en, a yalvHeHHas netns GUKCcMpyeTcss B OCHOBHOM KpenneHuu. Tenepb, ecnu
OHO paspywuTcs, Harpy3ka Kak Ha BepeBKy, TaK W Ha JAOMNOJIHUTENbHOe KpenneHune 6yaeT
MUHMMaNbHOM.

Puc. 14. YCTpOICTBO OCHOBHOIO KPEMieHUs, PacrnosIOKEHHOro Hag AOMNONIHUTENbHbIM: a, 6 —
HenpaBW/IbHO; B — NMPaBUILHO



Puc. 15. HenpaBunbHo ay6nmpoBaHHOe OCHOBHOe KpernsieHne: O — OCHOBHOe KpenJseHue; [ —
[OMNOSIHUTENbHOE KperJieHue

B cnydae ropusoHtanbHoro ayb6nvpoBaHus npu Bblbope MeCcT ANs KpenseHuit Hago MbIC/IeHHO
npocneaumTb NyTb, KOTOPbIN npoaenana 6bl BepeBKa, NMOKa HarpysuTcs AOMNOSIHUTENIbHOE KpersieHue,
€CNn OCHOBHOEe pa3spywwutcs. MNMpy BO3HWMKHOBEHWM OMACHOCTM CWJIBHOrO ygapa cnefneosiora O CTEHy
Kosioaua, yaapa BepeBKM wan TpeHust ee 06 OCTpbIii Kpal unum ckanbHoe pebpo HeobxoaMMO MCKaTb
Apyroe peLleHue.

4.5.2. AMoOpTU3Mpyrouime y3ibl

Korgaa paspyllaercsa OCHOBHOe KpernneHuwe, AOMOAHUTENIbHOE OCTaeTcs eAMHCTBEHHOW HaaexAaoun
cneneonora. Kpome Toro, OHO He TOMIbKO COXPaHseT LefIoOCTHOCTb CTPAXOBOYHOM LEenu, HO U B TeHeHue
HEKOTOPOro BpeMeHU BbINOoNHAET PYyHKLMIO OCHOBHOro, He 6yayun, B CBOK odepedb, Ay61MpPOBaHHbIM.
YTobbl rapaHTUpoOBaTb €ro HaAeXHOCTb, AMHaAMMUecKas Harpyska, KOTopas JsXXeT Ha Hero npw
paspyLleHnn OCHOBHOrO, AO0MKHA OblTb HACKOMbKO BO3MOXHO MeHble. [103ToMy, Koraa B3auMHoe
pacrnofnoXeHwe KpenfaeHui TakoBO, 4YTO MNpu paspylleHUMm OCHOBHOro AMHAMUUYECKoe HarpyxeHue
AOMONMHUTENBHOrO0 HEM36EXHO, NPUMEHSIOT TaK Ha3blBaeMble aMopTM3upytowme y3nbl. OHN OTHOCATCH K
cneunmduyeckuM sseMeHTaM OAHOBEPEBOYHON TEXHUKW. VX HasHauyeHuve — noraowaTtb 4acTb 3Hepruu
nageHuns, 4To 3HAuYUTESIbHO YMEHbLIAaeT Harpy3Ky KakK Ha CTaTMyecKylo BepeBKy, TaK W Ha
AOMNONHUTENbHbIe KpenneHusa (Tabn. 7).

Tabanuya 7 (no X.Mapbaxy v )X.A.Pokypy)

BepeBka AMOPTU3NPYLOLWLNIA NMnkoBasa AMHaMMyeckas Harpyska, Krc
ysen PbIBOK
1—bIi 2—0 33— 4— 0
HoBada d 9mMm NMpoBOAHUK 370 250 640 06pbIB
6e3 Hero 870 06pbIB
Cnyxwuswasa 3.5 6e3 Hero 710 06pbIB
roga d 10MM 6abouka 600 720 06pbIB

B KayecTBe aMOpPTU3NPYIOLWMX UCMONb3YIOT y3/bl "6abouka™ nnm "npoBoaHMK". OHU BSXXYTCA B6AM3K
LOMONHUTENIbHOIO KpensieHnd, a nNpu CUNbHO CMELLEHHbIX MO BEPTUKANN NPOMEXYTOUYHbIX KpenseHusax,
caenaHHbIX Co cnabuHoOM — B 30He NMpoBMCa, HEMHOIO Bblle CaMOi HM3KOM ero 4yacTu No HarnpasB/eHUIO
Ha NpoOMexXyTo4yHoe KpensjeHune. OCTaBAAT NETA0 AJIMHOM OKOJI0 ABajuaTth CaHTUMETPOB, a Yy3esn He
3aTtarmsatot (puc. 16).



Y3nbl "BOoCbMepka" W "geBATKa" A4NS 3TOWM UEAM He UCMNONb3YIoT,
amopTmampytowero adpdekta — npu ygape OHW cpasy 3aTarMBaloTCH,

npoTpaBnmBaTbCsa yepes ysen (Tabn. 8).
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TaK KaK OHW He [AatoT
N BEpPEBKa HE MOXET

Puc. 16. AMOPTU3INPYIOLLMIA Y3ENT U CXEMbI KPEMIEHUIA, NMPU KOTOPbIX OH UCMOJb3YyeTcs

Tabanua 8 (o XX.Mapbaxy v )XX.A.Pokypy)

Y3en Ha Hauyano nporpaBnuBaHus 06pbIB (Krc)
CTaTUYECKOW BepeBKe BepeBKMU B y3ne (Krc)
dll mMmmMm
JessTka He NMpoTpaB/IMBAETCA 1360
Bocbmepka He NMpoTpaB/INBAETCH 970
Babouka 750
MpOBOAHUK 840

4.5.3. NMpoTeKTOopbl, NOAK/IAAKN, OTKJIOHUTENN

Yalle BCero BO BXOAHOM KOJMIOALE W pexe — B NMPOMEXYTOYHOM M3-3a crneumduryeckoro xapakrepa
NnoAxoAa K HWM HaBeCKy He YAaeTcs BbIHECTM OT CTeH KOMoAua TakK, yTobbl BepeBKa WX COBCEM He

Kacanacb. Ytobbl u3bexaTb TpeHuMs O ckany,

OTKJTIOHUTEJIb, B 3aBUCUMOCTU OT KOHKPETHbIX YCﬂOBMﬁ.

B TaKuX cCaydadaXx WUCNONb3YKT MNPOTEKTOP WU



MpoTeKkTopbl AenatoT AanHon ot 400 o 600 MM M WKMPUHOMK 120 MM M3 MOAMBUHUAXIIOPUAHOM TKAHU
C ABYCTOPOHHWUM noKpbITMeM (naactukar™), No ANMHE K HUM MPULLIMBAETCS 3acTexka Tuna “"penemHuk"
(velcro), a c 04HOro Kpasi KpernuTcs WHYP He Tonuwe 3 MM A/19 NpuBA3biBaHUS K BepeBke (puc. 17).
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Puc. 17. NMNpoTtekTop

Korga npuxoauTcst UCMOMb30BaTh NMPOTEKTOP, Cpa3y Mo AOCTUXEHMU YAOBHOro Mecta Hago YCTpPOUTb
NMPOMEXYTOYHOE KPENSIEHNE Ha €CTECTBEHHOM U/ UCKYCCTBEHHOW OMope.

OTKNOHUTENN AenatoT M3 CTanbHOro NpyTa AnaMeTpom 6—7 MM, NpuMBapeHHOro Kk 6onty anametpom 8
MM U anamHon ao 80 MM. OUKCUPYIOTCS C NOMOLLbIO Kptoka "SPIT" 3aTarmBaHmeM rakum (puc. 18a).

OcobeHHO yaobHbl OHM ANna npeaoTBpalleHUs TPeHUS B TeX MecTax, rae BepeBKa JiMWb KacaeTcs
ckanbl Ha HebonbWOM y4yacTKe, KakK M €C/iM BepeBKa OnupaeTcs Ha BbICTYM, HaXoAAWMNCA Ha
pacCTosiHMM 6—7 M MNOA OCHOBHbLIM WM MPOMEXYTO4YHbIM KpersieHnem (puc. 186). B Takmx ciydaax
yCTaHOBKA OTKNOHMUTENSA u3basnsger OT HeobxoAMMOCTM AenaTb HOBOE MPOMEXYTOYHOe KperseHue,

KoTopoe B NogobHOM cuTyaummn ABNAETCS He CaMbiM yAa4yHbIM CrOCOB0OM yCTpolcTBa HaBecku (CM. n.
4.9).

Puc. 18. OTknoHuTenb: a — o6wni BuA[; 6 — cnocob6 npuMmeHeHnn



Moaknagku MCNONbL3YIOT NMpexae BCcero And rnpefoxpaHeHus BepeBKW, KOrga B KaKOM-TO KpersieHuu
y3es onupaeTcs Ha ckany. M3roToBAsOTCS OHWU TOXE M3 NOJIMBUHUAXIOPUAHOINO MaTepuana anmHon 300
MM U WnpuHON 120 MM. B X BepXHEM KOHLEe AenaeTcs OTBepcTue anameTpom 16 MM (ans BCTermBaHus

B kapabuH) nnu 8 MM (Torga oHa NpuXMMaeTcs yLWKOM Kptoka) (puc. 19).

300 MM

120 nana I

Puc. 19. MNoactunkm
4.5.4. HapawmBaHne BepeBOK MNPU KpernJjieHuun

B npvHuMne, KaXablii Konodew, HY>XHO NMpoBelInBaTb O4HOM BepeBKOW, HO 3TO He BCerga BO3MOXHO.
Ecnn BepeBKka OKaxeTcs Kopo4e, a psAoM HeT CTeHbl, KaKk B Konogue — "6yTbiake", BTOpasi BepeBkKa
Mpn sTOM

CBs3blBaeTCsl NpssMO C NEpBOM ABOMHbLIM TKAUKUM Y3/10M WAWM BCTPEYHOM BOCbMEPKOWA.
OCTaBNSAT NET/II0 A1 CAMOCTPAaxXoBKK Mpu nepectexke (puc. 20a).

i

5

Ly
ﬁ?\

|‘;i
4
1

=
o ¥ L

e

s

) B T
s

"

Puc. 20. CBsi3biBaHME ABYX BEPEBOK: @ — BCTbIK; 6 — B MPOMEXYTOUYHOM KpEM/IEHUN



YTo6bl M36exaTb MnepecTexku 4vepes3 Takon ysesn, obbl4HO BTOpasl BepeBKa BellaeTcs 3a KapabuH
nocneaHero MNpPOMEXYTOYHOrO KpenfaeHusi, A0 KOToporo paocturaet nepsas. OAHaKo BCTernMBaHue
netenb ABYX BepeBOK B KapabuH no OTAENbHOCTM Hemonyctumo. Ecnu kpenneHune paspyLlumnTcH,
kapabuH noaBeprHeTcsa AWMHaAMMYeCcKOMY yZAapy W MOXeT packpbiTbcs. CBsA3biBaHME neTesb
npenoxpaHsaeT oT 3Ton onacHoctn (puc. 20B). Hencnonb3oBaHHbIN KOHEL, NepBoi BepeBkU ByxTyeTcs
(puc. 206).

4.6. Harpy3ku Ha ropM3OHTaJIbHO HaTAHYTYIO BEpEeBKY

Bua Xxopowo HaTAHYTOMW BepeBKWM nMpu HaBecke Tuna "Tponnen" co3pgaeT 4yBCTBO 6onblien
6e3onacHoOCTM Npu nepeasmkeHMM Mo Her. K coxaneHuto, 3TO YyBCTBO O06MaH4MBO, MOTOMY 4YTO, 4eM
CUnbHee HaTsdHyTa BepeBKa, TEM Jlerye en nopBaTbCA MNO4 Harpyskow. Ecnn, Hanpumep, yron
nposucaHusa paseH 10 rpagycam, Harpyska B Toukax A n B (puc. 21) Bo3pacTaeT BTpoOe, B YeM yxe
KpoeTcsa 6onblas onacHoCTb. MNMovemy Tak nosydaerca?

Puc. 21. Cunbl, AelCTBYIOLWIME Ha FOPU3OHTANIbHO HATAHYTYIO BEPEBKY MPU Harpy>XeHUn

MocMOTpUM, K KakoMy pe3ynbTaTy MNpuBeAeT CTaTUYecKoe HarpyXeHue ropuM3OoHTasIbHO HaTSHYTOM
BepeBkn cmnom P = 80 Krc, 4uto NMpMMepHO paBHO BeCy creneosora co cHapsbkeHmeM. Camas npocras
dopmyna ans pacyerta ycmnmsa B Todyke A (unm B) ectb FA = PL/2h , ecin cuuTtatb, 4uto cuna P
OEeNCTBYeT Ha cepeanHy BepeBku. Ecim L = 12 M 1 h = 2 M (Npu 3TOM yrosa npoBMcaHus npumepHo 10
rpagycoB), 7o FA = 80*12/(2*2)=240 krc. Takum xe byaetr u ycmnme B Touke B. BbixoauT Tak, Kak
6yaTo Bec cnesneonora BApPYr yBenumuuacsa BTpoe. Npu TakoMm cnocobe HaBeCKM Mbl "HaCUbCTBEHHO"
BblHY>XaeM BepeBKYy HeCTU Harpy3ky 240 Kr BMecTto 80 Kr.

Mpwn ycTpoicTBe HaBeCckKn BCerga Hago MMETb B BUAY, UTO, KOrAa BepeBKa HaTsiHyTa FrOPU30OHTasIbHO,
YEeM MeHblle yron ee nposucaHus, Tem 6onblie 6yaeTt Harpyska B Toukax A u B, ecnn ee HarpysuTb, 1
HaobopoT. BennumnHa ee 6yper pasBHa P, ecnm yron nposucaHusa paBeH 30 rpagycam. Mpu MeHblueMm
yrne BepeBKa Bcerga 'nepeHaripsraerca” B MecTax KperyieHusi. DTO OTHOCUTCA UM K HarpyskaMm Ha
ropusoHTaNbHblE Nepuna.

3anoMHurTe:

— Npu Haeecke "Tponnes" AOCTaTOYHO, 4TOObl BepeBKa Mexay KpernseHusaMu 6bina HaTaHyTa CUon
PYKW.

Yactb II1.

4.7. Harpy3skm Ha V—o6pa3Hble KpenJsieHUs



Bce, 4yTO roBopwu/IOCb O Harpyskax Ha KperuyleHMs W BepeBKY, HAaBELIEHHYK TOpPU3OHTasIbHO
("tponnen™), oTHocUTCA M K V—obpasHbiM KpenneHuaMm. OAHaKo Npu yCTPOMCTBE HaBECKM TPyAHO
3apaHee OUeHUTb Yroa npoBucaHus. B 60MblUMHCTBE CrlydaeB OMopbl pacnonaratTCs Ha pPas/MYHbIX
rOPM30HTasIbHbIX MOBEPXHOCTSX, NAE€YN HaBECKM COCTaBASOT C HUMU pa3sinyHble Yribl U 6biBalOT 4acTo
pasHoOM AnuHbl. Bce 310 genaet kpensieHne 6osee Manm MeHee aCMMMETPUUHBLIM U 3aTPYAHSET OLEHKY
Harpy3okK Ha Kaxaylt onopy v BepeBKy. [03TOMy, He BAaBasiCb B MNoAPOOHOCTM, B MNpaKTUYECKOM
paboTe crenyeT pyKkoOBOACTBOBATbLCS TOJIbKO BEIMUYMHOWM yria, KOTOPbIN COCTaBNAOT Mexay coboi ABa
nneya HaBeckn. OH He goskeH 6biTb 6onblwie 120 rpagycoB He3aBMCMMO OT TOrO, CMMMETPMYHA OHa
UM acuMmMmeTpuyHa. [pu TakoM yrne M CUMMETPUYHOM KperyieHMM Harpyska Ha njeydm m onopbl
OAMHaKoBa M pasBHa P (puc. 22a).

168} wr

Puc. 22. Harpy3ka Ha V — o6pa3Hoe KpenseHue npu pasinyHbliX yriax Mexay niedamu

C yBenuyeHuem yrna ceblwe 120 rpagyCoB Harpyska Ha HUX o4veHb 6bICTpo Bo3pacTaeT (puc. 226).
ACMMMeTpUYHOEe KpersieHMe BCerga HarpyXaeTrcsd HepaBHOMepHo. [neyo, GUKCMpPOBaHHOe Bblle,
06bl4HO pannHHee wn  6onbwe Harpyxaetcsa. Ecam ogHO M3 njied aCMMMETPUYHOro KpernjeHus
pacnosoXeHo ropuM30oHTaNbHO, Meperpyska apyroro gocturaet 20% cunbl P. B nogobHbIX ciy4dasax
6onee BbICOKO pacnosioXXEHHOe Mae4yo nydwe genatb B BMAE NeTnu oT y3na (puc. 23), T.e. ABOMHbIM,
0cobeHHO ecnn ncnonb3yeTcs BepeBka d 9 MM.
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Puc. 23. YMeHblUEHME Harpy3ku Ha BEPEBKY NMyTeEM ee CABauBaHWUS Had MECTOM OTTSXKMU

V—ob6pa3Hbie KpenjieHns yCTpamBaloT TOJIbKO Ha CPaBHUTENbHO B/IM3KO pacronoXeHHbIX cTeHax. Mpu
paspylweHun ogHon 13 onop (akTop nageHMs O4YeHb Masn, HO eCTb PUCK yaapa cneneonora o6 creny



n3-3a "MagtHuka". Ero amnnamTtyda nporopumoHasibHa AJIMHE COOTBETCTBYIOLWEro nsjevya KpersieHus.
MoaToMy, ecnuM njedynm NOAy4yarTcs CAWMWKOM ASIMHHbIMM, HaAo MOWMCKaTb APYrol crnocob npoBecku
Konoaua.

Mpun ycTponctee V—ob6pasHbiX KpenaeHnin Haao yUYnTbiBaTb M Yro, nog KOTOPbIM HarpyXatTCs YLKK
Kptoka. MpodunnbHbie NAaHKM YCTOMUMBbLI TONbKO A0 45 rpagycoB (puc. 24a).

a (3]

Puc. 24. a — npocdunbHasa nslaHka; 6 — noToso4HasA nNJiaHkKa

Ecnn Harpy3uTb nnaHkKy nog 60MblUMM YI/IOM, OHa MOXET COrHYTbCS, C/IOMaTbCs WM BblipBaTb 60T,
KOTOPbIM KpenuTcs. [103TOMYy yrosn Mexay rjeyamm KpersieHuUs He AO/DKeH npesbiwaTtb 90 rpaaycos,
€C/IN MJIaHKK pacriofioXeHbl Ha OTBECHbIX cTeHax (puc. 25).

Puc. 25. V—o6pasHoe KpernJjieHMe Mexxay BepTuKasibHbiIMU CTEHaMM

YT06bl YMEHbLUWUTbL HArpy3Ky Ha HWX, HaA0 YMeNno WCMNonb30BaTb MpPoduib CTeHbl (pUC. 26) WUIu
NPUMEHSTb APYrMe BUAbl YIIEK, KOTOPbIE MOXHO HarpyXaTb paavanbHO B H060M HamnpaB/ieHUN.



Puc. 26. V—o6pasHoe KpenJjieHMe Mexay CTeHaMn nepeMeHHoro npodpuns

Mpwn ycTpolictBe V—06pa3HOro KpenaeHns UCnonb3yroT y3/bl "BoCbMepKa", "aeBaTka", "6ynanHe" nam
"6abouka". Hanbonee HagexXHbl CUMMETPUYHbIE KpenneHus, caenaHHble C TpeMs y3fnamum "BocbMepka"
(punc.27).

Puc. 27. CxeMbl V—06pasHbix KpenaeHunii C TpeMs y3naMun "BocbMepka': a — cAeslaHHbIMU Ha
BepeBKe, KOTOpOol nposelleH oTeec; 6 — caenaHHbIMM Ha OTAE/IbHOM KyCKe BEepEeBKMU

3anoMHuTe:

— yT0b6bl HagexHOoCTb V—obpa3Horo kpenseHma 6bi1a MakCMManbHOW, Yron Mexay nnedamum
KpensieHns aoxeH 6biTb MeHbLUe 90 rpaaycos.

4.8. Harpy3sku npmu cnycke u nogbeMme

B npouecce NpoHUKHOBEHMS OT AEMNCTBMI, COBEpLUAaeMblX BO BpeMs Cnycka M noagbeMa, Ha BepeBKy
BCeraa AencTBYHOT Cuibl 6onbline, 4eM NpoCTo BeC cneseosora.



Mpu cnycke pbiBKamMun, Korga crneneosior pe3ko TOPMO3UT U pe3KO OTNyCKaeT ClyCKOBOe YCTPOMCTBO,
Harpy3ska Ha BepeBKY MOXEeT AOCTUrHyTb 200 kr. Hago wMeTb B BMAY, YTO OAHM U Te Xe AeNCTBUS
BbI3bIBAOT HAMHOro 6osnbliMe Harpysku, eCnm BepeBKa CTaTMdecKasl M pacCTOsiHME MexXAy CMyCKOBbIM
YCTPOWCTBOM M TOUKOM KpennaeHuns BepeBkn Mano (tabn. 9). 21o TpebyeT nposaBnaTb 60nblue BHUMAHUS
npu cnycke rpysa, 0COBEHHO ecnM MnpuMxXoauMTCs ChyCKaTb MNOCTpajaBllero, TaK KaK Harpysku
BO3pacTaloT BABOE.

Tabauya 9 (rno A.[JeMe30Hy)

PaccrosiHn N3mMmepeHHass Harpyska npy crnycke
€ go ysna BepeBka d 11mMM., yan. BepeBka d 11mMM., yan.
KpenseHunsi 3.5% 1.5%
naaBHoO pbIBKaMu naasHoO pbIBKaMu

0.5 101 145 94 178

1 100 145 96 179

2 105 145 94 183

4 100 145 94 142

Mpn HOpManbHOM noabeMe no Metoay “"aea" ('NArywkom') Harpyskum Ha BepeBKy 006bl4HO
BapbupytoTcs oT 90 ao 130 Kr, 04HaKO Npu pe3Kux ABMXKEHUAX U B6NM3M KpenaeHns Moryt 4oCTuraTb
270 Kr.

Tabauya 10 (o A.[eme30oHy)

PaccrosiHmne N3mMmepeHHass Harpy3ka npv nogbeMme
Ao y3na BepeBska d 11mmMm., yan. 3.5 BepeBska d 11 mMm., ygn. 1.5
KpernJsieHusi, M | o4 %
naasHoO pe3Ko njiaBHO pe3Ko
0.5 110 196 130 239
1 102 189 122 208
2 98 176 119 211
4 90 159 111 195

C npubnuxeHneM KO BCSKOMY OCHOBHOMY WM MPOMEXYTOYHOMY KPEMnaeHMID OHW MNOCTeneHHOo
yBeN4YMBaOTCHa M AOCTUIaloT MakCMMyMa B TOUKe, rae BepeBka dukcmpoBaHa (tabn. 10). CtaTmyeckas
BEpeBKa nepefaer ee M Ha 3MeMeHTbl KpenneHusi. MosTtoMmy B6AM3M Hero noabeM AoSIKeH 6biTb
nnasHbIM, 6e3 peskux asmxeHnn. Heobxoanmo, utobbl rpyaHON camoxBaT Bcerga 6bis1 XOpoLWOo HaTAHYT
3anJleyHolr NeHTol. B NpOTMBHOM cny4yae Ha KaXkAOoM Lare onyCKaHuve Ha Hero AaeT TONYKK, KOTopble
TOXe YBE/IMUMBAIOT Harpy3kKy Ha BEpPeEBKY.

Mobas 6onee cunbHas gMHaMuyeckas Harpyska, Noka camMoxXBaTbl HA BepeBKe, MOXeT MpuBecTu K
O4YeHb Cepbe3HbiM MocneacTBuaAM. N3 BCeX 3BEHbeB, BKJIOUYEHHbIX B AaHHbI MOMEHT B CTPaxoBKY,
CaMbIM OMNacHbIM SBNAIOTCA caMOXBaTbl. M1 3TO He TONbKO M3—-3a TOro, UYTO U3 BCEro CHapsXeHUs OHU
MMelT HaMMEHbLUY MPOYHOCTb (A1 60MbLIMHCTBA KOHCTPYKUM OHa He npesBbiwaet 500 Krc), a
MOTOMY, 4YTO JIOKaslbHO YMEHbLIAETCA MPOYHOCTb BEPEBKW B MecCTe, 3aXaToM 43bldkoM. [lpu Bece
cneneonora 80 Kr Npu KaxaoM Llare oHa noABepraercs rnoriepeyHomy ycunuio B 350 krc. B pesynbTaTte
npu nageHmn c akTopoMm 1 camoxBaT MOXeT MPOCTO Cpe3aTb BEpPEeBKY B Touke 3axuma. [lageHue ¢
TakMM (hakTOpOM BO3MOXHO, Hanpumep, Npu BbIXOAEe M3 KONoAua, KOoraa Cneseonor yxe CTynua Ha
cKasny M, He OTCTermBas caMmoxBaTa, Aowes A0 YPOBHS KpersieHus. lNMageHune M3 Takoro nosioXeHus
MOXET OKasaTbCs haTanbHbIM.

Mpwn pbiBKe Harpy3ky npuHuMMaetr ob6bl4HO FpyAHOM camoxBaT. ECcim OH cpexeT BepeBKy, BeayLliumn
CaMOXBaT 4epe3 CTPaxOBOYHbIN MPYCUK CTPEMEHWU 3adepXuT nadeHue, HO MNnpu YCNOBWUU, 4YTO He
COCKO/Ib3HeT. EAMHCTBEHHbIM Ha CeroAHsi CaMOXBaTOM, KOTOPbIA MpPOCKasb3biBaeT NMpu AMHAMUYECKOM
yhape, asnsercsa waHT (SHUNT). lMo3ToMy ero Hesnb3sd MCNofib30BaTbh B KayvecTBe Beaylwero. Ecnm npu
CpbiBe BepeBKa NepeKyChbiBaeTCAa CaMOXBATOM, a BeAYLUMM SBJISIETCA LWAHT, OH MOXET MPOCKOJIb3HYTb Te
HECKOJ/IbKO CAHTUMETPOB, KOTOPble OCTaANCb NoA HMM nocse obpbiBa BEPEBKMU.

3anoMHuTe:

— HENb34 CNyCKaTbCA MO BEPEBKE N PE3KO TOPMO3UTb, ocobeHHOo B6n3M KpenneHua,



— MpuU OTCTErMBaHUWM CTPAXOBOYHOro peMHs OT KapabwHa KpensaeHus Hado MJIaBHO CaAuTbCa Ha
3admnKCMpoBaHHOE CyCKOBOE YCTPOWNCTBO;

— HUKOrAa He AonycKanTe Toro, YTobbl BUCETb HA BEPEBKE TO/IbKO Ha OAHOM CaMOXBaTe, €C/iiM B 3TO
BPEMS CTPAXOBOYHbIN KOHEL, HE MPUCTETHYT K NMepusiaM UM TouKaM KpensieHus;

— un3beranTe NosfoXeHUs, Npu KOTOPOM BEC Tesla A0JIF0e BPEMS OEPXWUT OAMH BeAyLIMA CaMOXBarT,
HE3aBUCMMO OT TOr0, BCTErHYT JIX TPYAHOIA.

4.9. O bakTOpe NnageHus Npu paspyLleHUU NPOMEXKYTOUHOro KpernJjieHusa

Ecnn mncknwounTb BEpOSTHOCTb OMACHbIX ANS BEPEBKW MafeHUi, KOTOpble Cly4yaloTca B pesynbraTte
rpybbix ownbOK WANM HEBHUMATENbHOCTWU, AWHaMWYeCcKMe Harpysku BO3MOXHbI MNpU  paspylleHun
Kakoro—-nmbo NpoMexyTo4yHOro kpenneHuns (puc. 28).
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Puc. 28. ®akTop nageHus npu paspyLleHumn NpoMexXyTO4UHOro KpensieHus
B 3Tux cnyyasx ¢akTop naaeHus onpeaensieTcs:
— BEJIMYMNHOM NpoBuca D B NpOMEXYTOYHOM KpenneHnu B;

— ANnHoi C BEepeBKU MeXAy HapyLIeHHbIM KpernseHMeM B 1 HaxodswmMca Hal HUM MPOMEXYTOUYHbIM
WM OCHOBHbIM KPEMJIEHMEM A;

— ANnviHoM R BepeBkn Mexay B n P — nonoxeHnem cneneosiora B MOMEHT pbiBka (puc. 30).

BO3MOXHYIO CTeneHb MageHuMs BcCeraa MOXHO npeaBapuTesibHO OUEeHUTb, WM C  A0CTaTOYHOM
TOYHOCTbIO. [M03TOMY elle Npu YCTPOMCTBE HAaBEeCKU MPOMEXYTOUYHble KpernsieHUsa Hago pacnosaratb Ha
TaKMX pacCTOSHMAX, KOTOpble rapaHTUpPYIOT CBeAeHne K MMHMMYMY daKkTopa najeHus. [na OueHKn ero
BEJIMUYUHBI MPpU onpefesnieHnn Mecta KpersieHUsa BaXKHbl TOMIbKO AJIMHa BEpeBKW Hag kperseHnem C un
npoeuc D, KOTOpbIl OCTaBNAT ANs nepectexkn (puc.29), Tak Kak B JAaHHOM cny4dae
f=H/L=2D/(C+2D).
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Puc. 29. 3aBncmMMoCTb (pakTopa nageHns oT AJSIMHbI BEPEBKU Hag NPOMEXyTO4YHbIM KpenseHnem C un
Be&/IMYMHbI NpoBuca D

CnepoBaTtenbHo, akTop NageHus byaet TeM HMXe, YeM ANIMHHEEe BepeBKa Haj KpernsieHMeM U 4yem
MeHblLUe NPOBUC. DTN ABE BEINYMHbI CMeneosnor 40/HKEH KakK MOXHO TOYHee OLeHMBaTb Npu YCTPOCTBE
HaBeCKM, 4YTO MO3BONSET cAenaTb NPOMEXYTOYHblEe KpenseHus Tak, 4yTobbl Npu paspyweHun aobdboro ns
HMX pakTop NageHns He npesbicua 0.2.

3To Heo6XxoAMMO, YTOObl rapaHTUpPOBaTb MaKCMMabHYO 6€30MacHOCTb NP MPOUCLLIECTBMN BO BPEMS
nogbeMa Ha caMoxBaTax U, 0CO6EHHO BO BpPeMS NMoAbeEMa WK CrycKa NMocTpaaBLUero.

lMoka npoMexyToyHoe KpenneHue B ueno, R — HenpepbiBHO MeHALWasca sendnHa (puc. 30).

Puc. 30. ®aKkTop nageHus npu pa3pyLleHumn NpoMexXyTO4UHOro KpensieHus



OHa nnu yMeHbLaeTCcs, U yBeMYMBaEeTCa B 3aBUCUMOCTU OT TOro, NMOAHUMAETCH UM CNYCKaeTcs B
OAHHbIN MOMEHT crneneosior. Yem 6osnblie pacctosHue Mexay B n P, TeM MeHbwe dakTtop nageHus,
MOTOMy 4TO B 3TOM cnydae f=H/(L+R)=2*D/(C+2*D+R). OgHako rnpu paspyweHun kpenneHus B
3HadeHne R moxeT okasaTtbcs 10, 20 nnam 6onee meTpoB, a MoxeT M 0, eCcnu crneneosior HaxoauTcs
HenocpeaCTBEHHO BO3Jie Hero. NMo3TOMYy Ha aMOPTU3UPYIOLLYD CMOCOBHOCTb BEpEBKWU Mog KpensaeHnem
HMKOr4a Henb3s pacCuUnTbiBaTb Npu nNpeaBapuTenbHON oueHke dakTopa nageHus m Bblbopa MecTa
MPOMEXYTOUHOIro KpensieHus.

3anoMHuTe:

— HEeNb3s A0MYyCKaTb, YTO6bl pacCTosiHME A0 AAHHOIO MPOMEXYTOYHOIO KPErieHUs OT HaxXOAsLWErocs
Hag HUM (OCHOBHOIO W/ MPOMEXYTOUYHOro) 6bI/10 MeHblle 5—-6 MeTpoB. Ecnu KoHKpeTHast o6CcTaHoOBKa
TpebyeT 3Toro, NPOMEXYTOUYHOE KpernsieHne Hago Ay6anpoBaTbh UKW Aenatbh Ha ABYX Onopax;

— He gonyckaiTte npoBuca 6onbwe 0.5 M, eCin Haa NPOMEXYTOYHbIM KpPEMNIEHNEM BEpPEBKA Kopoue
10 Mm;

Boobue He gonyckaite cnnwkoM 6onbwoin "cnabuHbl™ (puc. 31).
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Puc. 31. Teopetnyeckume kpusble ans MNAH npn ognMHakoBbIX 3Ha4YeHMax C n P, HO pa3HoOW BeNYMHE
nposuca D.

JINWHNM SBNSIeTCS KaXAblit CAaHTUMETP BepeBKW, 6€3 KOTOpOro yCTPOMCTBO ANS CMycka U noabeMa
MOXHO 6€3 Tpyda BCTErHYTb U BbICTETHYTb NMpPU NEpPecTeXKe.

4.10. OnacHOCTb AN BepeBKU OT HarpeBa CyCKOBOI0 YCTPOMCTBa

CuHTETUYEeCKne MaTepuanbl UMEKT OTHOCUTENIbHO HU3KYK TOYKYy njasneHusd. Hanpumep, neproH
(HeMeUKUn 3KBMBANEHT HeWsoHa) nnasmtca npy t = 250 C. OnacHOCTb AN9 MepsiOHOBbLIX HUTEN
BepeBKkM Npu 6bICTPOM ClyCcKe MPOMCXOANT OTTOro, UTO OHW JIerko pasMsArdyaroTca U npu TemnepaTtype,
MHOIFO MeHbluel TemnepaTypbl NJaBNAE€HUS, @ 3TO MX NOPTUT. [POYHOCTbL MOAMMEPHOro MaTepuana
obpaTHO nponopuMoHasbHa TemnepaType. [lepnoHOBble HUTU ObICTPO TepsitoT CBOM MPOYHOCTHbIE
KayecTtBa nMpwu TemnepaTtype Bbiwe 80 rpagycos, a YCTPOMCTBO Tumna "Apecnep” HarpeBaeTcs 40 TaKoW
TeMmnepaTypbl Bcero nocse 50 M cnycka no CyXxoi BepeBKe crneneosiora BecoM 70 Kr npu CKOPOCTU



cnycka 62 cm/c. Mpu ckopocTn 64 cM/C nocne cnycka Ha 60 M ero TemnepaTypa MOXeT AOCTUrHYyTb 130
rpaaycos.

UTobbl NpenoxpaHMTb BEPEBKY OT MeperpeBa, CMyck Hago MNpou3BOAUTbL C Pa3yMHOM CKOPOCThLIO,
yunTbiBas COCTOsHME BepeBKW (cyxas, Mokpas) u rnybuHy konogua. LOCTUIHYB MNPOMEXYTOYHOro
KpenaeHnus unm gHa, Haao HEMeAJIEHHO BbICTErHYTb CMYCKOBOE YCTPOWCTBO M3 BepeBku. [pn cnycke B
cyxme konoaubl rnybuHoi cebille 70 — 80 M cneneonor A0/HKEH UMETb C COBOM XOpPOLO HAMOYEHHYHO
rybky mnam naacTMacCoBY €MKOCTb C BOAOW A8 OX/aXAeHUs YCTpOMUCTBa BO BpeMsl Crycka.

3anoMHuTe:

— yTObbl HE AOMycKaTb HarpeBa CrMyCKOBOro YCTpPOMCTBA A0 OMNACHbIX A/ BEPEBKU TeMmmnepaTtyp,
CKOpPOCTb CMycCKa He AO0/MKHa npesbiwaTtb 25 cM/c (15 M/MUH).

5. ¥Y3/1bl U X NTPUMEHEHUEe B TeEXHNKE O4HON BepeBKM
B CPT HaxoaaT npuMeHeHue TOIbKO y3/ibl, KOTOpble OTBeYatoT cneaylowmm TpeboBaHmsamM:
—-nmetoT 60/bLY0 NPOYHOCTb Ha pa3pbIB;
—yCTOMYMBDI, T.€. NO4 Harpy3KoM He pa3BA3bIBAOTCS M He NOoS3YT N0 BepeBKe;
—MaKCMMasibHO COOTBETCTBYIOT LIE/IIM, B KOTOPbIX MCMOMb3YIOTCS;

—J1€rKo " 6bICTpO pa3BA3biBaAlOTCA HE3AaBUCMMO OT AMNAMETPa U COCTOAHUA BEPEBKUN — TBEPAAA /1IN OHa,
MArKaqa, rpasHad, MoKpasa U T.4.;

—nNpaBuiibHblE cnocobbl 3aBA3bIBaHNS yCBanBakOTCA NNEMKO N HEABYCMbICIEHHO.

5.1. ¥Y3nbl Ans npuBsa3biBaHUS BEPEBKU K OTKPbIBAKOLWIMMCSA YCTPONCTBAM U OTKPbITbIM ONOpaM
(kapabuHbl, CKasbHble BbICTYMNbl U T.4.)

Bocbmepka. DTOT y3en yalle BCero npuMeHseTcsa AN NpuBA3bIBaHUA K KpereHuo Bepeskn d 10 u
11 MM. Ero npo4dHocTb A0 55 % (NpO4YHOCTb Yy3Nna onpeaensieTcs OTHOCUTENIbHO 06bABEHHOM
MPOYHOCTUN BEPEBKMN).

Mpn ncnbiTaHUM y3na Ansg rnpuBA3biBaHUS Ha obonx KoHuax 06pa3u,a AeNnakoT NeTno AaHHbIM Y3J/10M.
Ecnn ncneitToiBaeTcqa ysen 458 CBA3bIBAHUSA BEpPEBOK, OH CBSA3bIBAETCH MexXAy ABYMSA KYCKaMW BEPEBKMU,
Ha APYrnXx KOHUaX KOTOPbIX 3aBA3bIBAOTCA 6onee NpoO4YHbIE Y3/bl.

Harpy3ou4Hbll KOHeL, Ao/IKeH NpOoXoAMTb MO BEpXHEN CTOpoHe y3na (puc. 31a).

3a cYeT 3TOro NpPoOYHOCTb y3/a yBenunumBaeTcs Ha 10%. Mpexae 4YeM 3aTarmBaTb Y3es, BUTKU HaAo
NONOXWUTb MapannenbHO OAWH Ha JAPYronW, a He OCTaBnATb KpecT-HakpecT. WX HenpasuiibHOe
pacrnosioXeHMe YMEHbLLAET NPOYHOCTb BEPEBKMU.

Aesstka (punc. 326). HegaBHO BoweN B NPaKTUKY.



'*o‘.;}:....\

S
o
!

(Dot

T T T U T W B B W

Puc. 32. a — y3en "BocbMepka'; 6 — yzen "aeBaTka’’

OTO y3en C camMoi KOPOTKOWM WMCTOpMeNr, HO OH BCe LiMpe MPUMEHSIETCS B TEXHWMKE OA4HOM BEpPEBKMW.
CaMoe ueHHOe ero CBOMCTBO COCTOMT B TOM, YTO M3 BCEX WCMNO/b30BaBLUMXCA A0 CUX MOP Y3/10B OH
nMeeT HanbosbLY NPOYHOCTb — A0 70—74%. DTO NPUBOANUT K YBESIMYEHUIO MPAKTUYECKON MNPOYHOCTHU

BepeBkn. OcobeHHO uenecoobpasHO ero npuMeHeHwe ansa BepeBkM d 9 MM, MPOYHOCTb KOTOPON C
CaMOro Ha4dasia MeHbLle NpoYHOCTM BepeBok d 10 1 11 MM.
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Puc. 33. a — oAgMHOUYHbIN 6yNUNHb; 6 — ABOWHON 6y INHDb

OauHapHbIf v 4BoKiHON 6ysauHb (puc. 33). NMpPOYHOCTb ABYX 3TUX Y3M10B MOYTU OAMHaKoBa — 40 52—

53%. T[locne 3aBsA3biBaHMS oAMHApHOro 6ynnHa co cBo6OAHbIM KOHLUOM o0653aTenbHO AenatoTt
KOHTPO/bHbIN y3en.



Puc. 34.
Y3en ""6abouka”

babouyka (puc. 34). OcobeHHO yAo6HbIM Yy3en Ans npuBA3blBaHMS BepeBKM K OCHOBHbIM U
NMPOMEXYTOYHbIM KpEenjeHnsaMm B Kojioguax, C KOTOpbIX He CHMMaeTCs HaBecka [MOoCne Kaxaoro
NPOXOXAEHUS, U BEpeBKa OCTaBnsieTcs Hagonro. [pu npoBecke Takux KojiogueB B METIO y3na
yCTaHaBMMBaOT MNPOKIaAKy AJs NpeAoXpaHEHWs] BEPEBKW OT MOCTOSIHHOMO CrJIIOWMBAHUS B OAHOM W
TOM Xe MecTe (BepeBka rnepermvbaerca yepe3 kapabuH Manoro paauyca) v npoTupaHus ONNeTKU. Y3sen
"6abouka" gaeT BO3MOXHOCTb JIerKO M TOYHO perynmpoBaTb W 3aTarMBaTb MeT/M, KOTOpble AenakT
MHOroKpaTHO, Tak, 4YTobbl He BbiMaganu npoknaaku. lMpodyHocTb y3na 51%. [oaxoant OH M Ans
NpuBSI3bIBaHUSI BEPEBKM K MPOMEXYTOUYHbIM KPEMJEHUSM TOPU3OHTAsNbHbIX Mepwus, Kak n ans V—
06pasHbIX KpenaeHun.

5.2. Y3nbl gna NnpuBA3biBaHUA BEPEBKU K HEOTKPbIBAlOWMMCS YCTPOMCTBAM M 3aKPbITbIM
onopaM (KonbLUEBbIE YIWKN — ""PUHIN"', CKaJZIbHbI€ TYPHUKMU, CTBOJ1bl lIePpEBbEB U T.A.)

Bocbmepka. CBo60OAHbIN KOHEL, BEpPEBKM MPOMyCKaeTCs mnapasnfenbHO npeaBapuTesibHO CAeslaHHOM
BOCbMepKe U3 0ANHOYHOM BepeBKKN (puc. 35a). BUTKN He AOMKHbI NepeKkpeLumnBaTbhCs.

OauHapHbIf n ABOHHON 6ysinHb. OpuHapHbId 6ynuHb (puc. 33a) 4valle BCero Mcnosib3yeTtca Ans
NPUBA3bIBAHNA BEPEBKM K CKaSIbHOMY TYPHUKY, AEPEBY U T.M. B Hayasie rnponactn uamM Konoaua.
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Puc. 35. a — BocbMepka; 6 — 0ANMHOYHbIN 6yNMHbL HA CABOEHHON BepeBke; B— ABOMHOMN BynunHb

MNpu HexBaTKe KPHUbEB, BEPEBOYHbIX WM TPOCOBLIX METENb MOXET TaKXe MCMOoSb30BaTbCA U AN
YCTPOMCTBA MPOMEXYTOYHOrO KpEernjeHUss Ha CKalbHOM TYpHUKE MyTeM CAaBNMBaHWUS BepeBku (puc.
356). M3-3a onacHoCTM, YTO BEpeBKa MOPBETCSA, 3TO OMpaBAaHO TONbKO B C/lyyae, €cnuv NMpoBOAATCA
cnacaTenbHble paboTbl MW APYrMe HEOTNOXHbIE AENCTBUS.

[JBonHbIM ByNMHEM BEpeBKY MOXHO NpuBSA3bIBaTb K "puHraM” 6e3 kapabuHa (puc. 35 B).
5.3. ¥3nbl gnsa cBA3blBaHUA BEpPeBOK U neTtesb

ABoviHon Tkaukui (puc. 36a). Mcnonb3yetca Ans CBSA3blBAHMS BEpPeBOK KaK OAMHAKOBOW, Tak W
pa3HOM TOJIWLMHBI, U BSA3aHUSA BEPEBOYHbIX NeTesnb. MeeT HanbonbLlyd NPOYHOCTb — A0 56% — M3 BCex
Y310B AN CBA3bIBaHMS BEPEBKMU.



Puc. 36. a — ABOMHOM TKauKun y3en; 6 — BCTpeyHas BOCbMepKa; B — BCTPEYHbIA NPOBOAHUK; I —
NIeHTOYHbIN y3en

BctpeuHass BocbMepka (puc. 366). Mcnonb3yeTca AN CBsA3blBaHWS BEpPeBOK TOSIbKO OAWMHAKOBOM
TOJIWMHBI N BA3aHUS BEPEBOYHbLIX neTesib. NpoYHOCTb — A0 47 %.

BctpeuHbiii npoBogHuK. JIeHTO4YHbIN y3en (puc. 36 B, ). lNpuMeHsieTca ONs BsA3aHMs nNeTesb U3
BepeBkM AnaMeTpoM 9 MM 1 6osee n netesib U3 CTponbl. MNeTAN U3 NeHTbl BSXXYTCH TONIbKO 3TUM Y3/10M,
OTYEero OH M Ha3bIBaeTCs JIEHTOYHbIM.

5.4. ¥Y3nbl cneuymasbHOro HasHavyeHus

Camo3zatsarnsariymecs: y37bl. NpuMeHSAITCS 06bIYHO B aBapuMMHOW CUTyauuu, Koraa Kakon-ambo m3
CaMOXBaTOB CNOMasCs, NOTEpPCs MM He 3aKycCblBaeT rps3Hylo BepeBKy. MX npodyHOCTb 6nuM3Kka K
06bsBNEHHON MPOYHOCTU BEPEBKWU, M3 KOTOPOM OHWM cAenaHbl, MOTOMY 4YTO, KakK W3BECTHO, 34eCb
pabotaeT gBoHasa BepeBka (CM. n.6.1). DTO NMO3BONSET C AOCTAaTOYHOM 6€30MacHOCTbIO MCMOb30BaTh
WHYpbl AMAMETPOM 5 N 6 MM.

N3 un3BecTHbIXx 18 BMAOB CaMO3aTAMMBAOWIMXCA Y3/10B MNOAXOAAT ANS MCNOSb30BaHUS B TEXHUKE
OOHOWN BEpeBKW TOJNIbKO 4YeTblpe: KaCCUUYECKWIA camo3aTsruBarolmics y3en "rpycuk", rnepekpectHbii
Camo3aTsruBarolmics y3es, ero kKapabuHHas pasHOBMOHOCTb "apb6" w kKapabuHHbIVI y3esn “6axmaH"
(pwuc. 37). NMpu HeobXo0AMMOCTM YNCIO BUTKOB BO BCEX Y3/1laX MOXHO YBENNYNTb.



Puc. 37. Camossarneatowmecs y3nbl: a — Npyccuk; 6 — nepekpecTHbiii; B — apb; r — 6axmaH

AMOpTU3UPYOLLUME y3/IbI BSXKYTCA Ha BepeBKe, COeAMHSALWEN AOMOSHUTENbHOE KpenjaeHne ¢
OCHOBHbIM Npu ero Ayb6nnMpoBaHMM, M WCNOMB3YKOTCA B Clydae, ecin npu paspyLlleHMM OCHOBHOMO
KpernseHus AuMHaMmyeckass Harpyska Ha JAonosiHuTenbHoe HeusbexHa. WX npuMmeHeHme o0cobeHHOo
HeobxoanmMo Kak npu pabote c BepeBkor d 9 MM, Tak U c 6onee TONCTOM, HO C SABHbIMM MpU3HAKaAMMU
NM3HOCa. AMOPTU3UPYIOLWNMUK SBASAIOTCS y3nbl "6abouka" (puc. 34) n nposogHuk (puc. 38).

Puc. 38. NpoBogHuk



MMMNpoBM3NpPOBaHHbIE MPUCMIOCOBNEHNA AN TPAHCMOPTUPOBKM Ipy3a W crnacaTefibHbiX paboT:

Topmo3sLmi y3en (puc. 39).

Puc. 39. TopMmosawuni ysen

3a cyeT TpEeHUs B ero BUTKAX PerynmpyeTtcs ABWXKEHMEe Harpy>XeHHOM BepeBKM MNpu Crnycke.
Mcnonb3yeTcs Ang cnycka B KoJjoZel NoCcTpafaBLluero Wi TSXenoro rpysa — y3en "pemun” (puc. 40).
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Puc. 40.
Y3en pemu

YcTaHOBKOW BTOporo kapabwHa B BWTKM TOpPMO3AWEro Yy3sa MnocneaHuid npeBpallaeTcs B

aBTO610KMPOBOYHBIN y3en “"pemu". NpuU HEXBATKE CaMOXBATOB C €ro NMoMoulbld MOXHO caenatb 610k-

TOPMO3 4718 nNoAbeMa rpysa Uiam yenoseka.
Yzen "mapuHep" (puc. 41) nNpuMeHsieTCa ANns YCTPOMCTBa OTTSXKM C netnen m 670KoM npu
npuv

M3BJIEYEHMM TMOCTpajaBLIero WM TSHXKENoro rpysa. Y3en "MapuHep" [JaeT BO3MOXHOCTb
Heob6xoaANMMOCTM pa3Ba3aTbh U CHATb NET/I0, KOrAa OTK/IOHSEMas BEpeBKa HarpyeHa.



Puc. 41. Y3en mapuHep

5.5. BcnoMoraTesibHble Y3Jibl

Puc. 42. BcnoMorartenbHble y3J1bl: @ — CTpeMs; 6 — skopHas neTns

Crpems (puc. 42a). VimeeT orpaHn4yeHHoOe NpMMEHeHMe B TEXHUKe OAHOMN BepeBKU. Mcnonb3yeTtcsa Ans
CBSA3bIBaHMS nejanu c kapabuHoMm Bepyuwero camoxsaTta (puc. 47), a TakXke eCcnum nNpuxoguTcs Aenatb
AONOJSIHUTENIbHOE MPOMEXYTOUHOE KpenfieHne B YyXe NpOBeLlleHHOM Kosogue, ecnu ciabuHbl BepeBKku
He XBaTaeT A/19 3aBA3blBaHNS AEBATKN UM BOCbMEpPKMU.

SkopHas netas (puc. 426). MNMpuMmeHaeTca ANns NpuUBS3bIBaHUSA METJM BOCbMEPKU WM AEBATKU K
"PUHram", a Takxe NeTIn K OTK/IOHSIOLWEMY KpPeneHMio, Koraa MoxHo oboitnce 6e3 kapabuHa.



3anoMHuTe:

— NpW 3aBA3bIBAHMK y3/1a HA KOHLE BEPEBKW, KaK U MPu CBA3bIBaHNM ABYX BEPEBOK MM BEPEBOYHbIX
rneTenb HE3aBMCMMO OT Ha3HA4YeHUs y3na AJIMHA ocTatowerocss cBoboaHOro KoHLUa BEPEBKM HE AOJIXKHA
6bIiTb MeHbLUE 5 CM;

— OAMHapHbIA 6yNNHb, HE3aBMCUMMO OT TOro, CAENaH U OH U3 OAMHAPHOW MMM CABOEHHOW BEPEBKM,
ob6a3aTenbHO CTpaxyeTcsl AOMOSIHUTENbHbIM KOHTPO/bHbIM Y3/10M;

— Ang CaMo3aTAaArmMBaloOWLMNXCAa Y3/10B UCMOJIb3YETCA 6onee TOHKas BepeBKa, YeEM Ta, BOKPYr KOTOpOVI
MX 3aBA3bIBaloT.

6. MpucnocobsieHnna s BepeBKU
6.1. BepeBO4HbIe neT/un

Mcnonb3yoTca AN yCTPOWCTBA KPErJIeHMS Ha eCTECTBEHHbIX OMnopax, KaK OTKJ/IOHUTENN BEPEBKU B
Konogue, Npu cnacaTenbHbiX M Apyrnx pabotax. MeTnu CBA3bIBAOT ABOMHbIM TKAUKWUM Y3/IOM WK
BCTPEYHOW BOCbMEPKOW M3 BEPEBKW TOJWMHOM 7 M 8 MM U BCTPEYHbLIM MNPOBOAHMKOM W3 BEPEBKU
TOJILLIMHOW CBbIlIE 9 MM.

HecMoTpsa Ha Hanunume y3na, npakTunyeckas MpPOYHOCTb BepPeBKM, CBSA3AHHOM B MET/0, MOYTU He
MEHSETCH U OocTaeTcs 6/IM3KON MO 3HAYEHUIO K MPOUYHOCTM, 06bSIBNEHHON Npon3BoauTeneMm. Hanpumep,
BCrioMoraTesibHasi BepeBKa TONLWMHON 7 MM, nMerwas obbaBieHHY NpoYyHocTb 1170 Krc, cBsi3aHHas B
netno, peetca npu 1150 krc. Ecnn netns casoeHa (puc. 43—4), npakTuyeckas rnpoyHOCTb BO3pacTaeT
[0 2850 Krc, NnoToMy 4YTO B NeT/ie BepeBka paboTaeT COOTBETCTBEHHO BABOE M BUETBEPO.

3T0, 04HAKO, BEPHO TOJIbKO MPWU YC/I0BUM, YTO MJedn neTnv napannenbHbl ogHO apyromy (puc. 43—
1). Yem 6onblue yron mexay HMMKM, TeEM MeHbLlUe NPOYHOCTb NeTnn. Mpu yrne 30 rpagyCcoB HaTsXKeHue B
KaXgoM nseye ysenuumeaeTcsa Ha 3%, a npu 60 rpagycax — yxe Ha 15% (puc. 43—-2,3). MoaTomy npwu
MCMOSb30BaHNMM NETeNb Haao cobnwaatb TO XE YCNoBME, UYTO W Mpu ycTponctee V—obpasHoro
KpenneHus, T.e. He JAonyckaTb Yyrna Mexay nned4amm netnum cebiwe 90 rpagycoB. DTO Nerko
OOCTUraeTcs MCnosib30BaHMEM MeTesib pas3M4yHOM AnauHbl. Ecnu ectecTtBeHHas ornopa, Ha KOTOpYHo
HaBelumnBaeTca netns, 6onee MaccMBHa, yron Mexay nnedyamMu neTnm yMeHbLUUTCS, €CnNu YBeNuuuTb
AnnHy nned (puc. 43-5). Kpome Toro, 6osee annHHasa netns Bcerga MMeeT Nyyllme aMOpTU3aUMOHHbIe
CBOWCTBA, YTO HEMANIOBAXXHO ANs1 HAAEXHOCTU KpeneHus.

Cnocobbl NpaBUIbHOrO NCNOAb30BaHUSA MeTeNb NokasaHbl Ha puc. 43 -1, 4, 5, 7, 10, 11.
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Puc. 43. BepeBou4Hble neTnn: 1 — oAMHOYHAasA; 4 — caBOeHHas; 6, 8, 9, 12

— HenpasBw/ibHO€ Ucnosib3oBaHue; 1, 2, 3, 4,5, 7, 10 — npaBuibHOE UCNoJib30BaHue; 11 —
coeAuHEeHue neTtesb

6.2. CTpaxoBO4YHbIA KOHeL

CTpaxoBOYHbIA "yC" — OAMH W3 BaXHenwWwux u cneunduyHbiX AN TeXHUKU OAHOW BepeBKu
npucrnocobneHnin Ans caMoCTpaxoBKK criefnieosiora 3a nepwuna, Npu nepecrexke vyepes NpoMexyTo4Hble
KpenneHust n ysfnbl BEpeBKM BO BPeMs CNycka M nogbema, Npu yCTPOMCTBE HaBeCKM, crnacaTesibHbIX

pabotax u T.4. (puc. 44).



Puc. 44. CtpaxoBOUYHbI peMeHb

[Ons ero nsroToBsieHMS WMCNOAb3YETCH TOSIbKO AMHaMU4ecKasi BepeBKa TOJILWMHOM He MeHee 9 MM.
Mcnonb3oBaHMe BepeBKWM AMAMETPOM MeHble 9 MM, KaK M pasHbiX BUAOB CUHTETUUYECKUX JIeHT UM
cTaTMyeckon BepeBku Hepgonyctumo! WccnepoBaHuMs KOMUMCCMM MO UM3YUYEHUO MaTepuanos U
CHapsiXeHus npu dpaHuy3ckon dpegepaunn cneneonormn (Kypbu (1)) HeABYCMbIC/IEHHO NoATBEpPXKAAET
370 (Tabn. 11).

Ha aByx KoOHUax AMHaMMYeCcKon BepeBkKW aAmameTpoM 9 wam 11 MM M anvHom 1.5 M genaroT no
KOpOTKOW neTne. MNMeTnm BAXYT y3N10M "aeBATka" ans 9—MMm mn "BocbMepka" ansg 11-MM BepeBku. B oaHy
M3 HUX BCTaBNAKOT AHOPaNtOMUHUEBDLINM KapabuH, KOTOpbI AonXeH 6biTb aCMMMeTPUYHbIM U 6e3 MydThl
AN JIerkoro MaHunysJMpoBaHUS MpU MNepecTexke 4yepesd MpoMexXyTouHble KperieHud. Opyrad netnsd
CTPaxOBOYHOr0 KOHLIA BCTErMBaeTCs B TpPeyrofnbHbin kapabuH "ManoH panug” ("Maillon rapide”, MR)
HMKHEN 06BSA3KMN.

Mocne TOro, Kak y3nbl CTPAXOBOYHOIO KOHLA 3aTsHYTbl, €ro A/IMHa He AO/KHa npesbiwaTtb 50 cm. B
NPOTMBHOM CNlyyae y cneneosiora Bcerga 6yayt Bo3HWKaTb npobnembl npu 3asucaHum (puc. 45a) wu
0CO6EeHHO MNpu MepecTexkKe 4epe3 MPOMeXyTOouHble KpernJeHus, ecnin HaBecCcKy JAenan crneneosor ¢
"ycoM" HopManbHOM AnuHbl. CnabwHa Ha nepecTtexke Ans Hero Bcerga 6yaer HegocTaToudHOW AN
BbICTEMMBAHUS CMYCKOBOro ycCTpomcTtBa. Ytobbl caenaTb 3TO, Kaxabl pa3 npuaeTtca npuberatb K
NOMOLUW NMejann n BeayLlero camoxsaTta.



b i e o . "N W,

Puc. 45. CTpax0OBOYHbIN peMeHb: a — HeENpaBWIbHO OTPeryMpoBaHHbIN; 6 — ABONHOM

CTpaxoBO4YHbIA KOHEL, MOXHO caenatb W ABOMHbIM. [N 3TOM uenuM ucnonb3yT 6onee ASIMHHYIO
BepeBKy OK0M0 2.7 M npu agmameTtpe 11 MM. lMocne TOro, Kak Ha ABYyX ee KoHuax 6yayT 3aBsi3aHbl
HeobxoanMble y3Mbl, BEpeBKa cABaMBaeTcs y3/0M "BoCbMepka"™ (uan "gesaTka" ana amametpa 9 MMm), B
pe3yfnbTaTe 4ero nony4vaetcs Tpetun ysen (puc. 456). MNpu 3TOM OAMH KOHeL, AO/HKEH MMETb ANuHYy 50
CM, a apyrou — He 6onee 75 cMm, BkaoYas kapabuHbl. CTpaxoBOYHbIAN KOHEL, BCTErMBatoT B TPeyrosibHbIl
kapabuH MR HMXHeN 06BA3KKN NeTnen CABOEHHOro KoHua.

KopoTkuin "yc" KoHUa CNyXUT 419 CaMOCTpaxOBKW Creneosiora 3a KpensieHus, a AJMHHbIA — npu
CTpaxoBKe 3a nepwuna B KOMBMHaLMM C KOPOTKUM, MPU NepecTexkKe C Nnepun Ha BepeBKy B Kosoaue nnm
obpaTHO U ApyrMx MaHeBpax.

Kycok BepeBKM, U3 KOTOpon 6yayT AenaTb CTPaxoBOYHbIA KOHEL, MpeaBapuUTENIbHO MOrpyXatoT Ha
OOHW CYTKM B BOAY, 4YTO6bl MOTOM OHa He yKOpauyMBasacb NpW HaMokaHuMW. [0 KOHUa cpoka
MCMONb30BaHMSA PEMHS €ro y3/ibl He pa3BsA3bIBAOTCA AaXe NpU CTUPKE.

CTpaxoBO4HbI KOHeL TeM 6onee HagexeH, yeM 6onblue 3HaveHne HO nMeeT BepeBka, U3 KOTOPOWN OH
cBsA3aH. M3 puc. 46 BngHo, uto MNMAH2 Bceraa 6yaet menbwe MAHL, nan HO2 6onblie HOL.
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Puc. 46. 3aBmncmmocTb MAH Ha cTpaxoBouYHbIM peMeHb OT nNpegena HO: 1 — BepeBKa C MEHbLUMM
npenenom HO; 2 — BepeBka ¢ 6onbwnM Npegenom HO

Ecnm KoHeu HOBbI M caenaH u3 11 MM AMHaAMMYeCKOW BepeBKM, Aake npu pbiBke C dakTopom 2
nagaroLwmnim He NovyBCcTByeT 0Cob6eHHO CMNbHOro yaapa. lNMukoBas AMHaMMyecKkasl Harpyska ocraeTcs B
npepenax A4onycTuMoro, Tak Kak A/IMHa KOoHUa No onpefesieHuio MeHblue 3HauyeHus HO. Tem He MmeHee,
CUAbHbIX MU 0COBEHHO M3MNWHUX HArpy3oK Ha Hero Hago u3beraTb. Kak pblBKU, TaK U HeaKKypaTHble
3aBMCaHUSA Ha HeM HebnaronpusaTHO BO3AENCTBYIOT HAa BEepeBKY HUYTOXHOW AJIMHbI, M3 KOTOPOW OH
caenaH. B npouecce akcnnyatauuMm OoHa MOCTENMEHHO McYeprnbliBaeT CBOM 3nacTU4YecKme CrocoBHOCTU.
Jaxe nocne gecsatka 6onee MeaneHHbIX ONYCKaHMI Ha CTPaxXOBOYHbIA KOHeL NMKoBas AMHaMmyeckas
Harpy3ka MOXeT 3Ha4uTesSIbHO YBEINUYUTbLCA. MO03TOMYy M NpU HOPMASIbHOM CTaTU4YeCKOM MpPUMEHEHUU
CTPaxoBO4YHOr0 KOHUa Bcerga cneayet paboTtaTb BHMMaTenbHO, UTOO6bl He nMoaBepratb ero M3JMWHUM
Harpyskam.

3anoMHuTe:

— CTanOBOHHbIVI KOHeL, AenaeTcs TOAbKO M3 HOBOW AMHAMUYECKOMN BEpeBKU AMaMeTpOM MUHUMYM 9
MM W KaXAbl rog CMEHSIeTCsa HOBbIM, AaXe eC/in ee BHELWHWI BuA BCe elle OT/IMYHbIN;

— €eC/IM CTPaxOBOYHbLIA KOHEeL, caefiaH M3 BepeBKM AMaMeTpoM 9 MM, HM B KOEM C/lydae Henb3s
AonyckaTtb nageHust Ha Hero ¢ dakTopoMm, 6onblue 1.

6.3. Nepanb

CTpems, C NOMOLLbIO KOTOPOro OCYLIECTBASIeTCS NoAbeM B KonoAaue, M YCTPOMUCTBO ANS CTPaxoBKU
cneneosiora 4epes BeAYyWMN 3axXuMMm O06bIMHO AenalT M3 OA4HOro Kycka BepeBku. [lony4daercs
npucnocobnenne, KOTOpoe Ha3biBaeTcs neganbio (pnc.47).
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Puc. 47. Nepanb

NS “3rotoBneHmns ee MCNosb3yeTcsa AnHaMuyeckas BepeBka AMaMeTpoM 9 MM M ANIMHOM OKO/0 3 M.
Ha ogHOM KOHUE OANHOYHbIM BYySIMHEM MM NPOBOAHUKOM aAenaeTtcsa 6onblias netns A5 ABYX HOr, a Ha
APYrOM — o4YeHb KOpoTKasa netnsa "BocbMepkon". Yepes ysen "crpems”, 3aBsA3aHHbI Ha KapabuHe
BeAyllero 3axuma, pukcnpyercs Heobxoammasa AsiMHa CTPaxOBOYHOIO KOHLA@ M CTPEMEHM.

OnnHa ctpemeHn nogbupaercsa Takon, UTo, Korga obe Horm BCTaB/ieHbl B HErO M BbITSHYTbI, Beay L nii
3aXKMM HaxoauTcsa He 6onee yeM B 2—3 CM OT rpyaHoro. [sinHa CTpaxoBOYHOro KoHua nogbvpaercsa npu
NOMNbITKE CMEHUTb Hamnpas/ieHWe ABMXEHUS C NogbeMa Ha cnyck. [locne Toro Kak CnyckoBoe YCTPOWCTBO
BCTErHyTO B BepeBKY M 6/10KMpOBaAHO 1 Creneosor, oTCTernBas rpyaHon 3aXxXuM, NepeHoCcuUT Ha Hero Bec
Tena, OH He AO0/KEeH 3aBMCHYTb Ha CTPaxOBOYHOM KOHLUe. [fiMHa CTpaxoBKM Ao/MKHaA 6bITb AOCTaTOYHa
A1 NNerkoro CHATMS BeayLlero 3a)xmma c BepeBkn, HO He 6onee, yeM 3T0 HeobxoamMmo.

MNenanb MOXHO cAenaTb U3 ABYX OTAENbHbIX KYCKOB BEPEBKU. M B 3TOM C/lyyae CTPaxOBOYHbIA KOHeLl|
AenaeTcs M3 OUHAMUYECKOW BepeBKM AMAMETPOM 9 MM, B TO BpeMs KaK A/ CTPEMEHU MOXHO
NCMosib30BaTb BCMOMOraTesIbHYO CTaTUYECKYO BEPEBKY ANAMETPOM 7 UM 8 MM.

3anoMHuTe:

— CTPaxOBOYHbIA KOHeL, nefann BCTErMBaeTCs WM MNpPsSIMO B TPEYrosibHbiA KapabvH MR HMXHeN
06BSA3KN, UAM B CTPAxXOBOYHbIM MOAC KpecTa oBanbHbIM KapabuHom MR amameTpoM 7 MM. OO6biYHbIN
kapabuH, c mydToin nnm 6e3 Hee, KenaTesibHO HE UCMOJ1b30BaTb A/ 3TON Lenn.

7. Yxopn 3a BepeBKoOM

N3 Bcero cHapsxeHus ansa paboTbl Ha konoguax 6onbwe Bcero noctosHHoW 3aboTbl Tpebyet
BepeBka. HebpexHocTn B obpalleHnMn C Hen [onyckaTb HeNb3s — 3a 3TO NpUXOANTCS A0pOoro

pacnsadnBaTbCs.
7.1. MapkupoBka. Bunorpadusa BepeBku

TpyAHO YNOMHUTb, Kakas BepeBKa Korga KyrJsieHa, a elle TpyAHee — B KakKux nellepax M CKObKo
yesloBEK ee MCMNob30BasvM C MOMEHTa ee nosiBiieHns. MNo3ToMy NepBoe, YTO HEO6X0AMMO CAenaThb nocne
npuobpeTeHnss BEPEBKM, — MPOMapPKMpPOBaTb €e. ITO 0COBEHHO Ba)HO, €C/IM BEpeBKA MNPUHAASIEXUT
kny6y. 3a BpeMs UCMOJIb30BaHMS OHa MOMNaAaeT B pa3Hble PyKU HE TOMIbKO M3—3a O6LLEro BiaAeHus €t
yfieHamu kny6a, HO M U3—3a UX TEKYYECTU.



Tabanya 12

) HAdara Mponacrp Yuc MNMpumeyaHnss y4acTHUKOB
J10
] 14.11.8 MBaHoOBa 5 c. AobpocTaH
2 BOAa
y 14.12.8 AsopeL, 5
2
K 15.12.8 MaHyoBM 4 C. 3BepeBo
2 rpamaam
4 23.01.8 KpoBaBas 1 BepeBkoii  6bln npoBeweH  M.3efleHuy
3 nyxa nocneaHnn Kosodel B KOTOPbIA CrycKasncs
TOSIbKO OANH Y4YaCTHUK

YT06bI MapknupoBKa 6bisla MPOYHON, ee Nydlle BCero caenaTh B BUAE 3anpecCcoBaHHbIX aJltOMUHUEBLIX
Konel Ha 060MX KOHLAxX BepeBKW. Ha HMX BbIGMBAOT UMdpbl, O3Haudawwue roa MpoM3BOACTBA,
NopsiIKOBbIA HOMEP BEPEBKWN U ee ANNHY. [JaHHble O ANIMHE Nyylle HAaHEeCTU, KOrAa BepeBKa nepecraHeT
yKOpauunBaTbCS.

[na Bcex BEpeBOK B Kiyb6e HYy)XHO BECTU XYpPHasn, B KOTOPOM, KpOMe CBeAEHWUl O Buae, TUne, AaThbl
NMosyYeHUss BEPEBKM M T.A., 3aNMCbIBAIOT, B KaKUX Mellepax BepeBka 6biia MCMOSb30BaHa M 4YUCIO
Yy4YacTHUKOB cnycka (Tabn. 12). Tonbko MO 3TUM A@HHbIM MO MPOLIECTBMM BPEMEHU MOXHO peasibHO
OLEHUTb MHTEHCUMBHOCTb MCMOMIb30BaHUS 4aHHON BEPEBKU, TO €CTb NpoCneanTb ee 6uorpadutio.

7.2. XpaHeHue

Ecnu BepeBKa XpaHUTCS He Bcerga B YUMCTOM BUAe, OHa 3HA4YMTEeNIbHO 6biCTpee M3HalMBaeTCsa caMa u
O6bICTPO M3HALIMBAET CHapshXeHue Ans cnycka M noavema. [103TOMYy noOcC/ie KaxAaoro Bble3ga ee
HeobxoamMo cTupaTtb. TemnepaTtypa BoAbl He pomkHa 6biTb Bbiwe 30 rpagycos. [py CUABHOM
3arpsi3HEHUMN MOXKHO MCMNOJIb30BaTb MbIIO UM CTUPanbHbIA npenapaTt Ans CUHTETUYECKUX TKaHel, HOo
6e3 cogepXaHus 3H3MMOB. Jlyywe BCero He MCMNoab30BaTb HWUKAKMX MOKLWWMX CpeactB, a MpocTo
HaMO4uUTb BepeBKy, NPOMNYCTUTb €e MexXxAay ABYMS MpuXaTbiMK APYr K APYTY WEeTKaMu U NMpornosocKkaTb.
Mpoueaypa NOBTOPSIETCS, MOKa BOAA HE OCTAHETCA UYMCTOW. BbIKMMaKT, NMpoTsrMBas BEpeBKYy depes
dUKCMpOBaHHbIN KapabuH wnn pecaHgep. Bo BpeMs CylWwWKWM BepeBKy Hesb3s nomewartb B6au3m
oTonUTENbHbIX NPMOBOPOB MM OCTaBNATb Ha conHue. Jlydwe BCero CywuTb €e B NpOBeTpuBaoLeMcs
TEMHOM MOMELLEHUN.

Mpexae yem 6yxToBaTb BepeBKYy, ee HaA0 O4YeHb BHMMAaTENbHO OCMOTpEeTb, Cc/eas 3a TeM, YTobbl:
— He 6b110 06pbIBOB, NOTEPTOCTEN MM Pa3MArYeHUN 3aLMTHON ONIETKN;

— rMbkoCTb Npu crmbaHMnM B MPOTUBOMOJIOXHLIX HamnpaB/ieHUSaX Oblla OAMHAKOBa MO BCEN AJIMHE
BEPEBKMU;

— MpU OLLYyMNbIBaHUM HE YYBCTBOBANIOCb SIBHbIX YTOJWEHUIA WM YTOHYEHUIA MO OTHOLUEHUIO K
HOpPMasibHOMY INaMEeTpy BEPEBKMU.

TakmMm e o6pa3oM nposepsieTca nMepea wcnosb3oBaHneM w  nwbas BepeBka, KoTopas
ncrnonb3oBanack M 6bi1a NnoctnpaHa u cbyxtoBaHa APYruM 4esi0BEKOM.

Mpu obHapyxeHnn pedekTa, ecnnm NOBPEXAEHHbI y4yacToK AJSIMHHbLINA, BepeBka 6pakyetca. Ecnm
aedeKkT nokaneH, BepeBkKa pa3pe3aeTrcs, 4Tobbl UCKIUMTb MOBpeXAeHHOoe MecTo. [lBe ocTaBLumecs
4acTV BEpeBKM MOXHO OMSATb WUCMOJSb30BaTh A/ MPOBECKN MeHee rnybokmx konoguesB. 3aBaA3biBaHue
y3na Ana nokKanusaumm MNoBpeXAEeHHOro ydyacTka AOMNYyCKaeTCcs TO/IbKO KakK BpeMeHHasi Mepa, ecnu
aedekT 3aMeyeH B Konogue Bo BpeMs paboTbl ¢ BepeBKOW. [oc/e BbleMKM ee Haao pa3pes3aThb.

Moka BepeBKa He WCNOJb3yeTcsd, ee aepxaT cbyxToBaHHOM B TEMHOM MPOBETPMBAEMOM CYyXOM
nomelleHnn. ByXTyloT Tak, Kak rnokasaHo Ha puc. 48.
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Puc. 48. byxToBKa BepeBKN: a — OAMHOYHas 6yxTa; 6 — ABOMHanA 6yxTa

Ecnu BepeBka ANMHHAsA, 6yXTOBKY HAUMHAOT C CepeliuHbl U AenalT aABe 6yxXTbl. BUTKKM, KOTOpbie
HamMaTbiBalOT Ha 6yxTy, HaAo 3aTaHYyTb, WHaye BepeBKa pacrnycTuTcs WU CnyTaeTcs npwu
TPaHCNOPTUPOBKE.

XpaHnTb M NepeBO3nTb BEpeBKY HaAO0 OTAEbHO OT MeTal/IM4ecknx npeameToB M UCTOYHMKOB CBETa.
KnacTb akkyMynsaTopbl n 6aTapeinkm B MeELOK BMecTe C BepeBKOM abCconoTHO HeAoNnyCTUMO.

Mpu TpaHCNOpPTMPOBKE K Mewepe u B Heill camMoi, Npu YCTPOMCTBE HABECKM M ee BbleMKe Ans
npefoxpaHeHUss BeEpeBKUM OT MOBPEXAEHUS WCMOMb3YIOT CrneuuasnibHble TPAHCMOPTHbIE MELWKU U3
NOJVMBUHWUIXAOPUAHOM TKAHW C ABOMHOM MNPOMNUTKOW. Tak Kak y Hac (B bonrapum — nep.) Takme CyMKwu
He MPOU3BOAAT U HE UMMOPTUPYIOT, MPUXOANUTCA U3rOTOBAATbL MX MO cucTteme ""caenam cam”. CKpouTb 1
CLWKNTb MX HecnoxHo. MNMoaobHas TkaHb Npom3BoanTCsa 3aBodoM ''Tl.KapamuHues™ B Pyce ansa ¢yproHos
rpy30BblX aBToOMObMNEn wunMm HaBeCOB nerknx naBuMbOHOB. B KauectBe nsSMOK WCNOJb3yeTcs
CUHTEeTMYecKas fieHTa wupuHon 50 MM, npoussogmmas 3aBogoM "H.Kunpos" B KasaHsbike s peMHen
6e3onacHOCTH NerkoBbiXx aBToMobunei.

Puc. 49 paet npeacraBneHve O BblKponke n obuweM Buae TakKoro TPaHCMOPTHOro Mewka. B Hen
nomewtaetca 120 M BepeBku d 10 MM.

3anoMHuTe:

— He OCTaBNANTE BEPEBKY OTKPbITOM Ha 6ankoHe, B CKNaACKOM MOMELLEHUWN, KNadoBKe U T.4., a
ybepuTte B AWMK, WKad nnm TeMHOE NMOMELLEHNE;

— CyWwunTe ee ToJZIbKO B TEHWU, a Ny4ylle BCENr0 — HOYbKO UM B TEMHOM MOMELWLEHUN;

— TwaTtenbHo obeperaiiTe ee OT KOHTaKTa C KUCAOTaMu, wWenovYamum u ApYyruMu XMMMKaTamu, 4To
O3HayaeT: He [JepXuTe BMecTe C Hell WAM B HenocpeacTBeHHol 6nausoctm 6aTapeinku wnu
aKKyMynaTopbl U He KnaauTe ee B 6araxHMK aBTOMOBMNS MHaYe Kak B TPAHCMOPTHOM Mellke mn3 MNMBX.
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Puc. 49. TpaHCnopTHasA CyMKa: a — BbIKpoMka umnumHapa (no AJIMHHbIM NYHKTUPHbIM
JIMHMAM TKaHb crmbaeTtcs); 6 — k1anaH; B — AHO (NpULUMBAeTCAa K LWIMHAPY NO NYHKTUPHOMI
JIVHUW); T — o6LWKniA BUA.

7.3. Nepunoanueckas npoBepka
MpoBepsATb CTaTUYEeCKY0 BEpPEBKY Ha NMPUroAHOCTb K AanbHelweMy ynotpebneHuto cneagyet:
— BepeBKy d 9 MM — 4yepe3 2 roja;
— BepeBky d 10 u 6onblue MM.— yepe3 3 roaa;

— HEe3aBMCMMO OT CpoKa M AaTbl NocnegHer npoBepku — Ans ntoboi BepeBKM, KOTOpasa Bbli3blBaeT
MasieNLLee COMHEHME.

C aT10oM uenbto Ha yaobHol ckane B paloHe knyba Hago 3abuTb psaom Apyr Hag APYroM [Ba Kproka
SPIT n 3aHecTn Tyda noaxoaswmi rpys secom 80 Kr.

OT BepeBKW, KOTOPYK HagO MUCMbITaTb, OTPE3aldT KYCOK AJIMHOM OKOM0 3 M M KNagyT B €MKOCTb C
BOAOW Tak, uTobbl OHa Xxopowo nponuTanacb. Ha obomx ee KOHUAX BSXYTCA y3/bl "BOCbMepKa" nau
(ana BepeBkn d 9 MM) "geBaTKa", Tak 4To nosy4vaercsa obpaseu AAMHON NpuMepHO 1.5 M OT neTnu Ao
netnn. KapabmHom "AsCMIO" 3400, "LUty6ain” 5000 mnm TpeyroabHbiM KapabnHoM MR gnametpom 10
MM roToBblil ObpaseL, KpensaT K YWKY HWXHero Kpwoka v rpysy. KapabwH, Ha KOTOpPOM BWUCUT rpys,
CBSA3bIBAETCH CABOEHHOWM MET/IEN M3 TOHKOro LHypa C kapabuHOM Ha BepeBke, nepebpoleHHoW yepes
610K, KOTOpPbIN KpenuTcs Ha BTOpOM Kptoke. C ero nomowbk nocpeacTtBOM noaucnacra wam
MYCKYJIbHOW CW/ibl HECKONbKUX 4YenoBeK rpy3 nogHMMaeTcs, noka kKapabuHbl B netnsax obpasua He
OKaXyTcsd Ha O4HOM ypoBHe (puc. 50).



ITer.a:

R

Puc. 50. NMNpucnocobneHune ana npoBepkn roaAHOCTU CTaTUUYECKOW BEepeBKU
BepeBka dukcupyeTcs 1 netns obpesaercs. NageHne npu 3TUX ycnoBmax nmeet gakrop 1.
Kaxxablii o6pasey ncnbiTbiBaeTCa ABYMsi NOCneaoBaTe/IbHbIMM NaAeHUSMU rpy3a:
— eC/M OH BblAep>kan ABa NajaeHus, BepeBka NpurogHa ans gasabHelwero ncnob30BaHus;

— eC/in OH BblAepXas nepsoe nageHne, HO MopBasics NpuM BTOPOM, UYTO 4acTo CNy4yaeTcs, OT BepeBKMU
OTpe3aloT BTOPOM KYCOK M TOXE UCMbITbIBAOT ABa pa3a. Ecnu mn BTOopon obpaseu Bbiaepxkan nepsoe u
nopeasica npuM BTOPOM NadeHMW rpys3a, BepeBKa He cuuTaeTcs rogHon. Ho ecnn BTopoi obpaseu
nopsasicsa ewe nNpyn NepsoM NageHun, Ha Takyto BepeBKy 6onblue Hefb3s paccuUnTbiBaTb;

— €C/W UCMbITbiIBaeMblii 06pasel, NopBasCcs elle npu NepBoM NMageHun rpysa, BTOPO KyCOK BEpeBKMU
He oTpe3aeTcs. Takas BepeBKa HernpurogHa K ynotpebneHuio n cpasy 6pakyeTcs.

TakKnM TeCTOM MOXHO NMpPOBEPUTb FOAHOCTb U COMHUTENbHOM bbiBlIEN B ynoTpebneHnm aguHaMmyeckom
BEpeBKM, HO MpU yCNOBUU, YTO OHa ByaeT MCNONb30BaTbCS TOMIbKO A/ NPOBECKM KONOALEB, a He Ans
CTPaxoOBKMW.

XOoTa BepeBKa Mocsie Takux MpoOBEpPOK CTaHOBUTCA HEMHONO KOpoye, ee HMKOrAa He Hajo Ha HUX
XXaneTb.

3anoMHuTe:
— BCeraa Jlyylle MMeTb BEPEBKY NMOKOpPOYE, a XU3Hb NOA/IMHHEE, YeM HaobopoT!
8. BMecCTO 3aK/ouYeHms

OnbIT TbICAY CMeneonoroB BCEro Mmpa Ha MNPOTSXKEHUMM MHOrMX NeT AoKasan, 4YTo craTtunyeckue
BepeBkn ob6bnapaloT HeobxoaMMbIMKM KadecTBaMu, MNoO3BoasoWwWMMM UMM 6e3onacHO BblAepXWBaTb
Harpysku npu MCNOSIb30BaHUM MX B TEXHUKE OAMHOYHON BepeBKW. HO 3TO BEpHO TONbLKO B TedeHune
HOpManbHOro cpoka ynoTtpebnieHns BepeBKM W MpU YCNOBMM, 4YTO BCe BpeMsa ee MNpaBWIbHO
aKcnnyaTnpoBanm n obpallanncob C Hel. BoinonHeHMe 3TMx TpeboBaHU 3aBMCUT TOJIbKO OT cneseonora,
KOTOpbIN C Hel paboTaer.



KpoMe Toro, XoTsi Npy NOMIOWEHNM AMHAMMYECKOro yaapa crerneHb HageXHOCTU pPas/inyHbIX TUMNOB
BEpPEBKW pa3siMyHa, OHa He 3aBUCUT OT CcaMoi BepeBkM. OKaxeTcs NM OHa B AaHHbIA MOMEHT
AOCTaTOYHOM WM HET, 3aBUCUT CHOBa OT cneneonora. Kak Mbl BUAENW, HAAEXHOCTb CTaTUYeCKOM
BEPEBKN 3aBUCUT OT COOTHOLUEHUS MEeXAYy €€ MNpaKTUYeCKOW MNPOYHOCTbIO Ha pa3pbiB M MUKOBOWN
AVHaMW4YeCKOM Harpyskoi. A cneneonor Bceraa MOXeT BAMATb Ha Hee yepe3 dakTop nageHus. Unu,
APYTMMUK CNOBaMMU, KJOY K peleHnto npobnemMbl HageXxXHOCTU BepeBkn — B ero pykax. C 3TUM K/O4YOM
KaXkAabl Crieneosior A0/HKEH rpaMoTHO obpalaTtbCs M HMKOrga He 3abbiBaTb, UTO, Kak 1 ntobol apyromn
MeToA Crycka B Mneliepbl, TEXHWKA O4HOM BEPEBKM MMEET He TONbKO MpeuMyLLecTBa, HO U HeaoCTaTKU.
Mpu obpbiBe BepeBKM YMNOMWHABLUMNCA YXe 3aKOH HbloTOHa OTnpaBuT ero NpsMbiM MyTEM Ha AHO
konogua. Ecnn BepeBka NMopBeTCs BO BpeMsi CnyckKa nMocneaHero wav nogbeMa nepBoro M3 KOMaHAbl,
NyTb K MOBEPXHOCTU AN HUX OTpe3aH. MOoMOWM MOXHO OXWAaTb TOSIbKO M3BHE, HO He OocCTaeTcs
BO3MOXHOCTM €€ Bbi3BaTb.

BeposiTHOCTb 06pbiBa BEpPEBKM — 3TO TOJIbKO MOTEHUMANbHO CYLIECTBYOWAA OMAacHoCTb. A
peann3yeTtcs OoHa WU HET, 3aBUCUT, B NMPUHLUMUME, HE OT BEPEBKU KakK CHapshKeHUs, a OT crefeosiora,
KOTOpbIl et nonb3yetcsd. CnegoBaTesibHO, 6€30MacHOCTb MPOHUKHOBEHUS LIETMKOM OMpeAensieTcs TEM,
KTO ero coBepwaeTr. A OoHa MOXeT 6biTb rapaHTMpOBaHa TOJIbKO MPU YC/IOBMM, YTO CHapSXXeHUEe U
0CO6eHHO BepeBKa B OT/IMYHOM COCTOSIHUMM M MpeaBapuUTESIbHO MPOBEPSIIOTCA Nepes KaXAblM BbIXOAOM
NpaBubHO, B COOTBETCTBUM C TUMOM MUCMOSIb3YEMOIN BEPEBKMU.

BoT nouyeMy Mbl 3aKaH4YMBaeM TeM, C 4Yero HauMHann: TexXHWKa OAHON BEepeBKW, KpOMe 3HaHuSs
OCHOBHbIX MNPUHUMMNOB, 3/IEMEHTOB W TpeboBaHMN, Ka4yeCTBEHHOW 3KUMUPOBKM U O4YeHb XOopollewn
CNOPTUBHO-TEXHUYECKON MOAroTOBKKM, TpebyeT OTAMYHOro 3HaHMS CBOWCTB WM NeAaHTU4YHOro
cobnogeHnsa npasma obpaweHns C BepeBKOW, KOTOPOM, MO CyTU, MpWM KaxKAOM BbiXoAe B MNewepy Mbl
JoBepsieM CBOI XXU3Hb!
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