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MO/IEJIIOBAHHSA ®OPMH KPHBOI, IIIO HABYBAE PSATYBAJIbHA MOTY3KA

Jlnsi IpOBeIeHHS aBapiliHO-PATYBAIBHHX Ta eBaKyauiifHuX po6iT Ha BHCOTI 3aCTOCYBaHHS OXAIOL
[IepENpaBH 3HAYHO TOJEINIYE 3aBIAHHS paTyBaibHuKaM, ITin wac opramisauii Takoi pATYBaIbHOI
CHCTEMH PATYBANBHUKH 3aKPiIUTOTH MOTY3KY MiA NIEBHAM KYTOM Ta HaTAryioTh ii. HaBaHTaxeHHs Bil
HATATY 3YMOBJIOE TIeBHI mnmacTwuHi Aeopmauii MoTy3kW. BHacminok Lboro BinOyBaeThes BisyaibHe
[POBHCAHHSA MOTY3KH IIIe JI0 CIyCKY MO Hiif noTepmiznoro,

V naniif ctaTTi 3Mozens0BaHa GopMa KpHBOT, AKy Habyae KOCO HATATHYTa pATYBaJbHA MOTY3Ka,
3aKpiIuleHa Ha ABOX OMopax.

Kniouoei cnosa: paTyBalbHA MOTY3Ka, NOXHJIA NEPENpaBa, CIyCK NOTEPILIOro, JAHITOroBa JiHid.

Beryn. Ilin wac BHHHKHEHHS HaI3BHYaifHOI CHTyamii y 6ara’rononepxosm OyniBm
OCHOBHHM 3aBJaHHSM IS PATYBAIBHHKIB € €BaKyauis JIojel 3 BepXHiX MOBEpXiB, fKi HE 3MOIVH
puacHo abo camocTiiHO MmoxuHYTH OyniBmo. YacTo BMKOHAHHS TAKOTO 3aBHAHHS € MOMUIMBHM
JIHIINE 3 BUKOPHCTAHHAM TEXHIYHHX €JIEMEHTIB alblliHi3My, o notpebye nocraTaboi KBaidika
BMKOHABIIIB Ta HAJIHHOCTI PATYBATBbHOTO CIIOPSAKEHHS.

AHani3 BeJHKHX HOXEX, HANpuKian B roteisx “Ykpaima” (M. Kuis, 2011p.), “SV” (u
JIeBi, 2010p.), “Vkpaima” (m. Jluinpomerposcbk, 2011p.) moOKa3aB, HACKiNGKH CKIIa/(HE
BCTAHOBICHHS aBTO/PaOMH i aBTOMIi/IiiMayiB, HACKINBKH HeOe3nme4He i HpaneMicTke pATYBaHHE
IOTEPHiNUX KOMGIHOBAHHM METONOM Ta HACKUIBKHM IiJBHUIYETHCS MOOLIBHICTE i edeKTHBHICTE
IIPOBEJEHHS aBAPiHHO-PATYBATBHAX POGIT HA BHCOTI i3 3aCTOCYBAaHHSIM METOY MAacOBOi eBaKyarl
[oTepninmx no moxuiii mepenpasi. CyTh METOLY TONATAE y KOHTPOIIbOBAHOMY PATYBaJIbHAKAMH
OYEproBOMy CIIyCKY MOTEPIUIMX 110 KOCO-HATATHYTIil 3/BOCHIH MOTY3Ii, fiKa € OCHOBHHAM
€JIEMEHTOM PATYBATBHOT CHCTEMH.

TocranoBka mpo6aevu. J{ns opramizamii moXmioi mepenpaBy pATYBATbHHKAM HEOOXiTHO
PO3MICTHTH MOTY3KY Mix iBoma oropamu. O/iH KiHellb MOTY3KH 3aKDiTTHTH Ha BHCOTI JI0 KOHCTPYKUil
Oynisni, a iHUmMN — BHM3Y B Oesmeusiil 30Hi. ITicad mBOro MOTY3Ky HATATYIOTH 32 JOTIOMOIOK)
aBroMobins wi momicmacTy (puc. 1). HapaHTakeHHs BiX HaTsTy 3yMOBIIOC IEBHI IDIACTHYHI
nebopmartii MOTY3KkH. BHACTIIOK 1bOTO BiXOYBAETHCA Bi3yalbHe IPOBHCAHHA MOTY3KH IIE /10 CITyCKY
110 Hilt IOTEPITINOro. 3 METOI0 3abe3neyeH s HATIHOCT] MOXHIO! IIePeNPaBH II0CTAE HaralbHa NoTpeda
y TIPOBE/ICHH] JOCITDKEHHS JIMHAMIKH CITyCKY IOTEPIILUIOrO 10 NOXHMITiH epenpasi.

Puc. 1. Cxema pamyeanHs nomepninozo no HagicHiu nepenpasi:

1 — moyka KpinnenHs psmygansnoi Momy3sku 00 KoHcmpyxyii 6ydiani; 2 — pamyeanbruk, AKuli KOHMPONOE WEUOKICMb
cnycky nomepninozo; 3 — 610Kk-ponux; 4 — 0OCHOBHA 3080EHA PAMYBAILHA MOMY3KA; 5 — MOYKA KPINIEHHA PAMYBATbHOY
Mmomy3Ku 00 Gpapkona asmomobina; 6 — psmyeanchui a8MomoGiny; 7 — pAmysansHuK, AKul PUIMAEe nOmephinozo;
8 — cmpaxysanvna cmpona; 9 — pamysaneHi Howii i3 nomepninum; 10 — pamyeanvHuk, aKuli cynposooxcye
nomepninozo; 11— pamyeéanona momyska, KoK 3a0a0Mb WEUOKICMb CHYCKY
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Mera poGortn. J{ns moAaibIioro JIOCITIJDKEHHS IMHAMIKH CIIYCKY MOTEPHLIOro MO MOXMITIH
‘mepenpaBi MOTPIGHO 3MOJETIOBATH dopmy kpuBoi, skoi Habyne MOTYy3Ka micyis 3aKpilICHHs Ha
_ABOX OTIOpax.

BuxJiax OCHOBHOT0 MaTtepiaiy. ParyBalbHy MOTY3KY,
SK THYy4KY HEPO3TSDKHY HUTKY, po3MileHy MK JBOMa O1OpaMH A ta B (puc. 2 a).

riguo 3 [1-3], MOXKHA PO3rIAIATH

y
B
Y —
¥ T,
x D DS B A
4 y N H s
75; c * G X -
sl c i
—
0
-~ a 0 B

Puc. 2. Cxema po3paxyHKy Hy4Kol Humxu

JiBoMa GIH3BKHMHE TIEpEpi3amMu y TOUKaX C ta D BupinmmMo AiISHKY MOTY3KH (puc. 2 6) T2
parnsHemo piBHOBary uiei minsaky. Touka C ¢ HAHIKIOK TOUKOKO KPHBOT, hopmu sikoi Habyae
ka D — J0BiNbHA TOYKA KPUBOi 3 KOOpPJMHATAMHE X , V.

AMTBHOT MOTY3KH, 3T1JJHO 3 IPHHIHATIOM 3aTBepAiHHA, MOXKHA
a MOTYy3KH nepebyBae y piBHOBA3I TN €10 TPHOX CHIL: BEP-
3110/1/1CHOT0 HABAHTAKEHHS § Ha minsHg CD, Ta ABOX
CHITb PO3TATY Hra T, sxi € peakuiamu 3 GOKy BHTYHEHHX ninsmok motysku AC 1a DB. Cumn
i 7 cupsMoBasi B3JI0BX A0THIHMX 110 npsmoi y Toukax C Ta D . BepTukanbha piBHOMIHHA 0

JATH yepe3 LEHTp Tiel YacTHHH EMIOPH PO3TIOICHOIO HABAHTAKCHHS G, AKa po3MileHa
& nepepizamu B Toukax C Ta D. VY pasi piBHOBarH Ui CHIHM yTBOPIOIOTH 3aMKHYTUH CHJIOBHH
gKyTHUK (pyc. 3 B). 3 (PO TPHKYTHAKA MaeMo:

Q

tgﬂ =E.

: ; d o ;
auiif cucTeMi KoopaHHAT (g = Zxx , TO momepe/Hiil Bupa3 Habyae BUTTLTY:

KpilUieHa PATYBAIIbHA MOTY3Ka, TOY
~ Bugineny aimHky CD paTyB
ATy K TBepie Tito. Lia JIJISIHK
. [HOT CHJIH Q, SKa € PIBHOIHHOIO PO

Ockinbky y BUOP

dy 0 .

e D 1
dx H 1)
1[0 pATYBAIbHA MOTY3Ka HABAHTAKCHA Y BepTHKAIbHIH ol Cxy pos-

SIkmo BBaXATH,
TO IpUEMaEMoO g = cons!. Pisrozifina OpOro Ha-

TUICHUM HABAHTAKCHHAM g Bix BUAcHOI Barw,
FUKCHEHSL JIOPIBHIOE:
, 0=q-5S, )
S — JOBKHHA [UISHKHE MOTY3KH MiX J(BOMA IIEpepizaMu.
~ 3 ypaxysaussM (2) Bupa3 (1) Habyne BHIIISILY:
L 183 3)
dx H
Orpumana 3anexHicTs (3) € nudepeHniaTbHIM PIBHIHHAM IPOTHHY FHY4YKO! HEpPO3TATHYTO

o [2).
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Judepennian 1yru KpABOI ZOPIBHIOE
ds =./dx* + dy*

2
ds =dx 1+(Q) .
V dx

Vpaxysasumd y Bipasi (4) 3anexHicTs (3), OTpHMaEMO:

abo

ds = dx 1+(-"—.S) :
H

B oTpumManOMy BYpasi po3iumo 3MiHui
as

H . s :
VBezemo B (5) mo3Hadenns C; = — i IPOIHTETPY€EMO JIiBY Ta IIpaBy YaCTHHH:
. q

=dXx. &

ds
I————[_T_—z— = J.dx +Css
1+
Ve
ne C, — crana iHTerpyBaHHs.

ITicna inTerpyBanHs JicTaneMo:

Clar.vhi?— =x+C,.
1

3sixcH Getipt e 6)
1
[TizcraBumo Bupas (6) y mudepeniansHe piBHAHHSA (3) i OTpEMAEMO:
'
% gt 0
dx G; v
Posninumo 3minHi y Bupasi (7)
Bk .
G
Ta IPOIHTErPYEMO
x+C
dy = |sh 2.dx+C;,
J- Y .[ C 5
ae C; —crana inTerpyBasHs. [lic/st iHTErpyBaHHs MaeMo:
C
y=CchXi22 ¢, ®)

1
‘Otpumannii Bupas (8) € piBHAHHAM JNaHIOroBoi Hinii, a Bemuuurn C,, C,, C; — napamer-
paMH JTaHLIOTOBOI Ninii [4, 5].
[TapameTp C| BH3HAYaEMO 32 YMOBOIO BiZTOMOI JIOBXHHU L MOTY3KH:

50 36iprux naykosux npaye JIJYV BXKJ]



E . =
= L= [f1+] 2] ax. )
2 dx
[Mapamerpu C, Ta C,; BU3HAYAEMO 3 IDAHHYHHX YMOB, TOGTO YMOB 3aKpilIeHHX KiHIIB
PATYBAIILHO] MOTY3KH. TIpuitmMaeMo, 1o KiHIi MOTY3KH 3aKpiIIcHHI MapHiIPHO Ha BepXHi B Ta
#WKHIN 4 onopax (puc. 3).
A

y
1 %

N
b

=" Puc. 3. Pospaxynkoea cxema po3miujenns. psmysanbol MOmy3sku

" SIKIO [I0YATOK CHCTEMH KOOP/MHAT PO3MICTHTH y Toulli A , TO IPaHMHHI YMOBH MalOTh BHIJISL:

= Haonopi A4: x,=0; y,=0;

- Ha onopi B: xg=1l; yy=h, (10)
h — BizcTaHb MiX OIIOPAMH 110 TOPH3AHTAI T BEPTHKAII Bi/IMOBIAHO.
-~ Tlicis mincranosxku (9) a (10) y piBHsHHS (8), OTprUMaEMo:

o WP LIS

Cl Cl
C
Cch=2+C,=0; 11
P (D
e WS

1

- CreTeMy TpaHCIEHICHTHUX piBHSHB (11) po3s’s3aH0 HAGIMIKCHHM METONIOM y MaTeMaTHY-

gepenosnuti Mapl 13 3a takux nauux: [ =32m; 7 =25m; L =41m. L1i pani BIJIOBI/TAIOTH pe-

HTyauii mix yac eBaKyaulii MOTEPHinuX 3 BUCOTH 8-T0 MOBEPXY MO NOXHIIii I1epenpasi, Ha-
aBTOMOO1IEM.

- 3HauCHHS TApaMeTpiB JIAHIFOTOBOI JIiHiT TaKi:

G;=52,58;
C, =21,25;
C, =-56,93.

LEX apaMeTpiB PiBHSHHS JAHIIOTOBOI Jinil, opMy AKkoi Habyze paTyBaibHa MOTY3Ka:
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I'pachix xpuBoi, mo Binnosinac piBHsHHIO (12), noxazaHo ua puc. 4.
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Puc. 4. Pamysanvna momyska y opmi nanyr02060i ninii

Bucnosox. Ilpu opranizauii moxmioi TIePETIpaBH LIS eBaKyallii IIOTEpIiNX, KOCO HATAIHY

Ta pATyBaibHa MOTY3Ka IiCJIst 3aKpiIUIeHHs Ha ONOPaX Ta HATSTHEHHS aBTOMOGTEM Halyse hopm

E JIaHIIoroBo] JiHii. BusHaueni napameTpu ianmoroBoi Jiuii e HeOOXiTHUMH I IOAABIIOTO 108
3 JiJDKEHHS IMHAMIKH CITYCKY TOTEPIILNOro 110 MOXKIiH mepenpasi.
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A.M. Ilempenko, J1.A. Kaseyxuii

MOJEJMPOBAHUE ®OPMBI KPHBOJ, UTO IIPUOBPETAET
CHACATEJILHASI BEPEBKA

Jlist poBe/ieHns aBapuitHO-CIIACATEMbHBIX 1 9BAKYalHOHHBIX PabOT Ha BHICOTE NIPUMEHEHHE
HaKNIONHOH TIepenpaBhbl 3HAUUTE/IBHO O6JIeryaeT 3aja4y cracaresnsm. IIpu opranusanuu Taxoii criaca-
TE/IHOH CHCTEMBI CIIACATEINH 3aKPEIISIOT BEpeBKY MOJ OMpENCICHHBIM YIJIOM M HATATHBAIOT ee.
Harpyska ot natskenns BE3BIBAET ONpeieniennbie maCTHIECKYE nebopmanuy BepeskH, Benencrsue
9TOT0 NPOHCXOMT BU3YATbHOE MPOBUCAHHE BEPEBKH EIIIE JI0 CILYCKA 110 Hei HOCTpaJIaBLIero.

B naumoit cratse cMonenmposana (opma KpuBoii, KoTOpyio MpHOGpPETaeT KoCo HaTAHyTast
criacarenbuas BEpeBKa, 3aKpeIIeHnas Ha ABYX OTOpaXx.

Kniouegvie Clloga: cliacarelibHas BEPEBKA, HAKIOHHAs nepenpasa, CIyCcK nocTpagaBsIIero,
HemHas JUHHAS
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A.M. Petrenko, L.A. Kavetsky

MODDELLING OF CURVE SHAPE WHICH IS ACQUIRED BY RESQUE ROPE

Application of inclined crossing considerably facilitates tasks of rescuers while conducting
emergency rescue and evacuation works on height. During such rescue activities rescuers fasten
rope and stretch it under a certain corner. Loading from a tension predetermines some plastic de-
formation of a rope. Consequently the visual sagging of rescue rope occurs before the descent of an
“injured person on it.

The article provides a model of curve shape which is obtained by obliquely stretched rescue
‘rope fixed on two mainstays.
Key words: a rescue rope, inclined crossing, descent of an injured person, catenary.
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