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Ormetum cpasy, 4To peub HJAeT, B CYWIHOCTH, O NepeHanpsKeHHsaX
HETPO30BOr0 NpPOUCXOXKIeHHs. [leficTBHTENbHO, AJs TPO3CBLIX IIepeHanps-
JKEHHH XapakTepHBl KpPYTH3HBI, 60JblIHe KPHTHYECKHX — OT COTE€H [0
THICAY K8/MKCEK.

KpHuTuueckne KpYyTH3HBl OTHOCATCA K OGJACTH BHYTPEHHHX, HJH, TOY-
Hee, KOMMYTAIIHOHHBEIX IMepEeHANPsKEHHH, pacrnojarammenca Mexay rpo-
30BBIMH TI€PEHANPSKEHUAMH H NepeHaNpsxKCcHUAMKH paboduell 4acTOThL.

CoBpeMeHHble CpeLCTBA OTPAHHUYCHHs IePEHANpPSIKEHHH  ITO3BOJSIOT
¢ GOJbLIOH BEpPOSITHOCTBIO, ONpejensieMO TpeOOBaHMAMH HaleXHOCTH pa-
0OTBl M30JIAUHH, He LOIYCKAaTb BHYTPEHHHX IIepeHaNpsAKeHH Bblllle HEeKO-
TOPOrO YPOBHS, N0 KOTOPOMY KOODAHHHDYETCS BBLICOKOBOJbTHAS H30JALUA.
B ra6n. | npuBeneHsl JONMycTHMble KPATHOCTH BHYTPEHHHX INEPeHANpAXKEHHH

1719 CHCTEM BBICHIHX KjaaccoB [2], rme K= LTH’ U, — nauboJabliasgs am-

LI

DJHTYda BHYTPEHHHMX INepeHanpsixkeHul, Uy — Hanbonabmee ¢asnoe pabo-
yee HaNpsKeHHe. DTH KPATHOCTH YCTAHOBJCHB 0Oe3 yueTta  aHOMAaJIbHOTO
YMCHBUICHHS HMMIOYJBCHOH IIPOYHOCTH H30JHDYIOUIHX cpen B obJsacTtH
KpHTHYecKOH KpyTH3HBl [3—5]. Heo6xonumMo mpHHHMAaTh B pacueT yKas3aH-
HOe CHHIKEHHe HUMINYJbCHOH NMPOYHOCTH, TaK KakK INPH KOOPAHMHAIMH H30J-
IUH TepeHANPSAKEeHHs ¢ KPATHOCTHIO HHXKe NONYCTHMOH, HO C KPYyTH3HOH
B 006/1aCTH KPHUTHYECKOH MOTYT BBI3BaTh IOHHMXKEHHE HAaJCKHOCTH DabOTHI
H30JALHH. ‘

[IponsBesaeM OpHEHTHPOBOYHYIO OLEHKY JIONMYCTHMBIX KpAaTHOCTEH Ine-
peHanpsi2KeHUH C YYeTOM CHHXKEHHS HMITYJIbCHOH NPOYHOCTH H30JHPYIOLIHX
cpea B 00J1aCTH KPHTHYECKOH KDYTH3HBIL

1. YpoBHH BO3LYLWIHOK H30JALUHH I[IPH BHYTPEHHHX NepeHaNPAKEHHAX
C pacyeTHON KpaTHOCThIO K YCTaHABJIMBAIOTCA IO YPOBHIO NPOYHOCTH H30-
JSILMH NpH HanpskeHHH 50 ey. CpsAshb Mexjay  pacueTHOH  KPaTHOCTbIO
BHYTPEHHUX (B TOM UHCJe KOMMYTALHOHHBIX) NEePeHaNpsKEHHH W napamert-
paMu pacnpefeneHuss NPOOHBHBIX  HANpsiKeHHA  H3odauuu  1pu 50 ey
{Uso; 0sp) MOXKHO BHIPa3HTb COOTHOIIEHHEM
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rae Ks— xkoapduuuesT 3amaca.

Haa mnepeHanpsikenuil € KPyTu3HAMH, OJH3KHMH K KPUTHYECKOII,
MOXCHO 3aIlHCaTh
SGK
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KB'U50[1—
Ks

riie Ky-Uy; o — mapameTpPel pacnpe/iesicHHss NPOGHBHBIX HampsXKeHuil
B 00J1aCTH KPHTHYECKOH KPYTH3HBI,
K — KOoa(DPHUUHEHT uMmy/bca B O6JaCTH KPHTHUECKOH KPYTH3HDI,

] =K' Uy, (2)

Ta6muua 1 Tabmuna 2
PacyetrHble KPaTHOCTH BHYTPEHHHX INpubaukeHHBEe 3HAYEHUS
NepeHanpPsKeHuH AJs CHCTEM kospdrunenta Ky pas Bozayuno#
BBICOKOT0 HAMPAKEHHS H30/SIUHH BBICHIMX
KJacCOB HANPAXKEHHSA
HoMuuanpnoe
HanpsaxKeHue K .
CHCTEMB], K8 Knacﬂc”;{a)r‘lcgmxe Ky
110 3
290 3 110 0,7
330 27 220 0,79
500 2’5 330 0,15
750 2.1 500 0,8
750 0,775

K' — nponyctumas KpaTHOCTb NePeHanpsKeHHA C KPYTH3HOM, OAMBKOM K Qyp .
Us (1) u (2) monyuaem
100 — 3oy

K = Ky 2% K (3)
IOO - 3550

3nauenuss Kp (Taba. 2) mjs pasHbIX KAaccOB HANPSXKEHHs ObIIH NpH-
GaKenHo omnpefenensl no XaHHeM (6] u {7, 8] (mas mpomexyTkoB crep-
AEeHb ~— IJIOCKOCTb), CBeJIeHHHIX B [9].

Cpennee snauenve kosd¢uuuenTa ummyabca K, 1,1 BO3LYUHBIX NpO-
MEXKYTKOB cocTaBJjsier okoJo 0,76; <, IO AaHHBIM CHCTeMAaTHYECKHX H3Me-
penuit [10], B ob6nacTH KPUTHYECKOH KPYTH3HLI COCTABJASIET OKOJIO
8%, 950 =2 + 3% mno [6]. [TonoxuM, o5p = 3%. Toraa

K' ~0,635H, (4)

Takum o06pasom, A BO3AYLIHOH (BHEILIHEH) H30JSALUM MOTYT OLITH

ONaCHBLIMH NePEeHANpPSIKEeHHd ¢ KPYTH3HOH, OJHM3KOH K KPUTHUECKOH,
M ¢ KpatHOCThIO Ko, B uMHTepBaste 0,635K =+ K, T. e. onacHele KpPaTHOCTH

Ko =1(0,817 + 0,182) K. (9)
Cornacio (5) aMmAMTYyAbl ONACHBIX IE€PEHANpPSKEHHHA ONpeAeeHH Kak
U = (0,817 £ 0,182) - K - Uy, k8. (6)
Haa cucrem 220 xs, HanpHmep,
1220-12

Uon = (0,817 4 0,182)-3 5 115 (60) = 505 % 112 (xn).

II. Ouenka ponmycTHMBIX KpaTHocTell K’ nepeHAanpsXKeHHH ¢ KPHTH-
YeCKOH KPYTH3HOH NJisl TBepHOH H3OJSALHH [POH3BOAHJACh HA OCHOBE CJe-
AYIOUHX MOJ0KeHHH.
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a) OmIeHKa CHHKEeHHs INPOYHOCTH B 00JAacTH op NPOU3BOAHJIACH IO
OTHOHIEHHIO K YPOBHIO NPOYHOCTH MPU KPYTH3HAX HMINYJBCHOTO HaNPsKEeHHS,
COOTBETCTBYIOIUUX FPaHHLE MAaKCHMaJbHBIX JJIHTEAbHOCTEH KOMMYTAIlHOH-

Hbix nepenanpsixkeruit (10°1=+10~ 2 k8/mKcek);
6) Tak Kak B H3MEpPEHHAX HCIOJNb30BaJJHCh 00pasubl H3 MOIEJbHbIX
MaTepHaJ oB, OOYCJOBAHBAIOUINX BBHAY HEOZHOPOLHOCTCH  MOBBILICHHBIH

pasbpoc paspsilHbIX HaNpsi:KeHHH, OLlA NPOU3BEAEH IE€PEXO OT BeJHUYHHBI
CT@HAapPTHOTO OTKJOHEHHs, NOJYYEHHOA B ONbITe C MOJACNbHBIMH JH3JIEKT-
DHKaMH, K BeJHYHHE CTAHAAPTHOTO OTKJOHEHHS XapaKTepHOH A/s TBepLOoH
H30JSLMH, HCIOJb3YEMOH B peaspHBIX BBICOKOBOJBTHBIX  KOHCTPYKUHSIX.

HsBecTHO, 4YTO CTAHAAPTHOE OTKJIOHEHHE paspsiIHBIX HalpsAXKEHHH
OObIUHO MCHOJB3YEMOH TBEPAOH H3O0JALMM (HAanpuMep, KOMOAyHObl Ha OC-
HOBE 3MOKCHAHBIX cMOoJ) JexuT B npepenax 4 + 109%. B npeanonoxenun,
4TO MOBBIIIEHHAS CTENEeHb HEOJAHOPOLHOCTH HCIOJb30BAHHBIX 00PasUoB IIpHBe-
Jla K TOBHIIIeHHI0 pa3fpoca mpuMepHO B 2 pa3a, CUHTAJOCh, YTO CTAHAAPT-
HOe OTKJOHEHHe MAJS peasJpHOH TBEpLOl H30JSLHKM B 00JaCTH KPHTHUECKOH
KPYTH3HBI coctagiasier okoso 16% Bmecto 30—32%, coraacuo [5].

3nauenne K’, naiiledHoe ¢ yueTOM YKAa3aHHBIX AOMNYLUECHHH, COCTABJSET
0,75 K.

KpaTHOCTh omacHHBIX MepeHanpsikKeHHil

Kon = (03875 :t 0’125) K (7)

Uy = (0,875 4-0,120) K- Uy, k8. (8)

I1I. Tonycrumass KpaTHOCTb MEpEHaNpsi2K€HMH ¢ KPUTHUYECKOH KPYTH3-

HOH AJA KHUAKON H30JALUU OmnpejeseHa Ipy6oil OLEHKON Nno AaHHbIM [3] M
cocrapasier oxkosao 0,8 K.
CoOTBETCTBEHHO UMeeM

Uon = (O’g + O’l)K Uqby K8. (9)
B rta6Ga. 3 npeacraB/ieHpl 3HAUCHHA YDOBHEH ONACHLIX NepeHanpsxKe-

HHHA JJSI H30ASIMHOHHBIX KOHCTpYKU,I/Iﬁ BBICHIHX KJ/IACCOB HAaIpsAXKEHHA B pa3-
JIHYHBIX H3OJIHPYIONHX Cpeiax.

Tabauma 3

TMpuGamKeHHbe 3HAYEHUS] ONACHBLIX YPOBHEH BHYTPEHHHX MepeHanpsMeHWH aan
KOHCTPYKI[HH BbICHIMX KJACCOB HANpsyKEHWS B Pa3/HUHBIX H3O0JHPYIOIIMX cpejax

Bosnyunast uzoasuusa | Tsepras usoasus Aunkas nsoasnud
Knacc Hanpaxe-
HHS
Uon (4:22.3%) Uy (£14,3%) Upp (11%)

«8 K8 K8 K8

110 252 270 278
220 505 513 526
330 682 731 752
500 956 1023 1053
750 1200 1288 1323

Cor;iacHo JaHHLIM Ta6a. 3, MO COOTHOLIEHHSM, mOaydeHHBIM B [1],
onpejeneHbl JJHUTEJIBHOCTH (POHTA H 4YacTOTHl KoJebGanuil (Mmysabcanuil)
lepeHanpsKeHuid ¢ KPUTHUECKUMH KpyTudHaMmu (tabJa. 4).

Kak caenyer u3 taGJ. 4, HHTepPBaJbl ONACHBIX AJHTeNbHOCTEH (PpOHTA
JAAS BO3AYLUIHOH, TBEPHZOH M KHIKOH H30JALHMH JexaT B npeienax 38,3 +
=+ 182 mrcex, 9 + 43,2 mkcex u 1,8 = 8,4 mxcex. COOTBETCTBEHHO ONAaCHHIE

187



29%g LT¥ 8e'g (') (z'9) (c1'eh) ¥g'1 e6‘1 0°28I1 05

g'ee 753 89°9 {g5*9) e*on (v've) ag*| vh'e Sh1 008

8'9¥ gel LL'Y (¢1'6) (8% 1) ¢z} 81'C h'e g g0l 0ge

£9 66 e'e 6821 G 61 %181 ¥6°G €0y 9'9. 028

egl 861 GL'1 L'Ve 68 90‘6 88°c ¢'6 £'8¢ or1

hox HESY _ HIIUW hexy hex HIIHW hey hex _ HIIHW -3
GuEss | (wuFres | wuPPe | seprmss | e Ty [ eri PP (%eee TS | (%8500 | (%5 nom
-gdnen
BUTTBIOtH BRATH Y punsrocH Bewrdad], EHEELOSH EBHMATEO( %umcqx

ponenifdy KOMO9huiMdX M MWBIDOHIRAY RWlHdRUO O puuaxesduenadau mdidwede]]
$ ENHrQe]

188



YacTOTHl 3aKkJioueHn B npemenax 9,25 + 1,24 xey, 39 + 5,2 «key n
198 + 26,5 key:

YeraHoBieHHBle YACTOTH OTHOCATCSH K OO0JIaCTH BO3MOXHBIX — 4acCTOT
KoaeBaHHii KOMMYTAIMOHHBIX IE€PCHANpPSXKEHHI H, CJAEeJ0BATE/JIBHO, €CTb
OCHOBaHHsI T0JaraTh, UTO BBICOKOBOJIbTHAsI H30J5UHA B O0/JaCTH BBICOKHX
H CpPelIHHX YaCTOT IepeHaNpsiKeHHH MMeeT (OHHKEHHYI0  HaAeKHOCThb
paboTHL.

B rta6n. 4 ykasauel 3HaueHds Tg W [, MPH KOTOPGLIX OXUAAIOTCA HaH-
Gosee HH3KHe NPoGHBHbIe TpajueHTH. [loHH:KeHHble NPOGHBHBIE TPAAHEHTLI
cJeflyeT OXMAATh M IpPH APYTHX KPYTH3HAX, 6ausKUX K KpurHyeckoir. s
BO3AYIUHOH H30JSIUH OIlAacHbie KPYTH3HBl ONpeAensioTcs  HHTEPBaJIOM
~920—1 k8/mkcex, uTo nas H3oasiuuy kaacca 220 kg, HalpuMep, COOTBETCT-
BYeT HHTepBasy ONACHHX JAHTeNbHOCTel (poHTa ~ 13—260 MKcex nuHTEp-
BaJly OmacHelx yactor ~ 14—0,4 xey.

AHaJIOTHUHYIO OIIEHKY WHTepBaJiOB ONAaCHBIX MapaMeTpoB BO3MOXKHO
POM3BECTH TAK:Ke MJisi TBEPLOH H XKHAKOH H30JSUUH.
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