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Pedepat. YcraHOBICHO, YTO HANMpPSHKEHUS B HU3IINX TOYKAX TIPOBECAa IMPOBOJAA HIIHM TpOca W B
TOYKaX WX IMOJIBECAa HA OMOpax B OJHOM U TOM K€ IpOJIETE, ONpPEACICHHBIE B COOTBETCTBHH CO
CBOWCTBaMH WACATFHO THOKOW HHUTH (OZOOHO KOTOPOW W pACIONAraroTCs MPOBOJA M TPOCHI
B TIPOJIETE), PA3IMYAIOTCS HE3HAYUTENIHFHO M YUeT Pa3HOCTH OTMEUYCHHBIX 3HAYCHHI UMEET JIMIIh
METOAWYECKOE 3HaUeHUE. B cTaThe MmpeacTaBiIeHbl pe3yNbTaThl pacueTa CTPEIIbl MPOBeca MPoBoaa
M Tpoca OOJIBIIUX MPOJIETOB JIMHUM dIIeKTporepenayn amuHord 500 M u Gosee ¢ HCIONB30BaHUEM
KaK TPaJULHOHHON TEOPUH LICTTHOW JINHUH, TaK U TEOPUH LIENH PABHOTO COMPOTHBIICHUS, KOTIa
CYHTAETCs MIEPEMEHHOH 10 UIMHE MPOJICTa IUIONIa b MOMEPEYHOTO CEUSHHUS IPOBOJA HIIH TPOCa,
HPOIOPLHOHANBHAS X HATSDKEHHUIO, IIPH KOTOPOil 00ecreunBaeTcs OJMHAKOBAsi BEPOSITHOCTD MX
pa3pbiBa B J11000it Touke nposera. [Ipu pacdere MpoOBOIOB U TPOCOB B HOPMANIBHBIX M aBapHUHBIX
pexuMax ornpezeseHbl HauOOJbIINe CTPENBI IPOBeca, KOTOPhIe HMEIOT MECTO WM NPU BBICHIEH
TeMIepaType OKpYXKAaloIero BO3JyXa, WM NpH Harpyske NpoBoaa rosonenoMm. IIpoBox moi-
JKeH OBITh CMOHTHPOBaH Tak, YTOOBI 00ECIEUNBAINCh HOPMUPOBAHHBIE JIOMTyCKaeMble rabapHuThl
JI0 TIepeceKacMbIX MHXEHEPHBIX COOPY)KCHWH, BOJHBIX Iperpajg WIH 3eMIH, yCTaHaBIMBacMBbIe
B 3aBUCHMOCTH OT HOMHHAJIBLHOTO HanpspkeHus TuHUK. OTME4eHO, YTO 3Ha4YeHHs CTpell IIpoBeca
NpOBOJiAa U TPOCA, ONPEJEICHHbIE C MCIOIB30BaHHEM TEOPHH LEIHOW JIMHUU JUIS TEPEeXOHBIX
HPOJIETOB, MEHBILE 110 CPABHCHUIO C JIAHHBIMH, MOJTYYCHHBIMUA HA OCHOBE TEOPUM LIETTH PaBHOTO
CONPOTHBJIEHHS. DTO HEOOXOANMO YUHUTBIBATE B IPOLIECCE IPOSKTUPOBAHMSI.

KniodeBble cj10Ba: BO3YIIHAS JIMHUS JIEKTPOIEpenadn, OONBIION Iepexo]], BOJHAs Iperpaja,
rabapuT, CTpena IpoBeca
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Design of Large Connectors of Overhead Power Lines

M. A. Korotkevich", N. A. Prokofieva"
YBelarusian National Technical University (Minsk, Republic of Belarus)

Abstract. It is found that the voltage at the lowest points of the wire or cable sag and at the points
of their suspension on the pillars in the same span, determined in accordance with the properties of
a perfectly flexible filament (similar to which the wires and cables are located in the span), differ
slightly, and taking the difference of the mentioned values into account is only of methodology-

Anpec 1J1s HepenucKu Address for correspondence
KoporkeBny Muxaun AngpeeBnd Korotkevich Mishail A.

Benopycckuit HaroHaNBHBIN TexHU4Yecknit yauBepenter Belarusian National Technical University
npocn. HezaBucumocr, 65/2 65/2 Nezavisimosty Ave.,

220013, r. Munck, Pecrrydnmka benapycs 220013, Minsk, Republic of Belarus
Ten: +375 17 292-65-82 Tel.: +375 17 292-65-82

elsyst@tut.by elsyst@tut.by




M. A. Korotkevich, N. A. Prokofieva
Design of Large Connectors of Overhead Power Lines 433

cal importance. The article presents the results of the calculation of wire and cable sag of large
spans of power transmission line of 500 m or more length using both the traditional theory of the
catenary line and the theory of equal resistance, when the cross-sectional area of a wire or cable,
proportional to their tension, is considered variable in the span length, which provides the same
probability of breaking them at any point of the span. When calculating the wires and cables
in normal and emergency conditions, the largest sags are determined, which take place either at
a higher ambient temperature or at a load of the wire with ice. The wire must be mounted in such
a way as to ensure the normalized permissible dimensions to crossed engineering structures, water
barriers or land, that are determined depending on the nominal voltage of the line. It is noted that
the values of the wire and cable sags determined using the theory of the catenary line for the tran-
sition spans are less (although slightly) as compared to the data obtained on the basis of the theory
of the equal resistance circuit. This must be taken into account in the design process.

Keywords: overhead transmission line, a large transition, water barrier, dimension, sag

For citation: Korotkevich M. A., Prokofieva N. A. (2018) Design of Large Connectors of Over-
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BBeaenue

[Mepenaua u pacnpenencHue 3MeKTpUIEcKoil sHepruu B Pecnybnuke bena-
PYCh OCYIIECTBISIOTCA 10 BO3AYIIHBIM (Oomee 87 %) u KaOelabHBIM JIMHHUSIM
anektponiepenaun [1]. HamexxHoe amekTpocHaOKeHHE MOTPEOUTENECH 3aBUCUT
OT MEXaHWYECKOW MPOYHOCTH YKa3aHHBIX JIMHUH 3nekTporepenauu. [Ipu Ha-
nuguy 0onbiux mposieToB (500 M u Goliee), COOPYKAEMBIX MPU MEPECCUCHUSIX
BO3IYIIHBIMU JIMHHUSMHU DIIEKTPOIEpEeaddl IMIMPOKAX BOJHBIX MPOCTPAHCTB
(CymoXOomHBIX ¥ HECYIOXOIHBIX PEK, 3AJIMBOB, BOJOXPAHMIIHNII), CTpea MpoBe-
Ca MOXET JOCTUTaTh HECKOJIbKUX JIECATKOB METPOB, YTO YCIOKHSIET BO3MOXK-
HOCTh oOecrnieueHust TpeOyemoro [2] rabapura, T. €. PACCTOSHUS OT HIDKHEH
TOYKH TPOBOJA J0 HAWOOJBIIETO YPOBHS MaBOAKOBHIX BoA. CyIlecTBYrOIIAs
METO/MKAa pacyeTa OCHOBaHA HAa TEOPWH IENMHOW JHMHUH NPUMEHUTEIBHO K
UJeaNbHON THOKOW HUTH, OJTHO M3 CBOMCTB KOTOPOH — BO3MOXKHOCTh YPaBHO-
BCILIMBAHUS TSXKCHUS B JIO0OI TOYKE MacCOW OTpe3Ka TaKOW K€ HUTH, OITy-
IEHHOW W3 NaHHOU ToYKHU A0 ocH abcuuce [3—8]. B peanpHBIX ycaoBusax Macca
MPOBOJIa YKA3aHHOW JUIMHBI, COCTaBIAIONIAs HECKOJIBKO KHIIOTPAaMMOB, HE
YPaBHOBECHUT TSXKEHUE 10 POBOAY, PABHOE HECKOJIBKUM THICSYaM HBIOTOHOB.
CkazaHHoe 00yCIOBAMBAET PACCMOTPEHHUE APYTUX MOAXOJO0B K OIpPENeICHUI0
CTpEeIbl IIpoBeca IIPOBOOB, HAIPUMEDP B COOTBETCTBUHU C TEOPUEH IEMH PaBHO-
ro conpoTtuBieHus [9], m cpaBHEHHE Pe3yNbTAaTOB C NaHHBIMH, ITOTYy4aeMBbIMH
10 TPAJUITMOHHON METOTNKE.

Onpenenenne cTpeJibl IPoBeca NIPOBOAa
B COOTBETCTBHH C TeopHell HeNmHoi JINHUA

IMpu ucmonb30BaHUM TEOPUU IICTTHON JIMHUM MPOBOJA W TPOCHI BO3TYITHBIX
JUHUA PacCMaTPUBAIOTCSA KaK WJICalbHBIC TMOKHE PAaBHOMEPHO HArpyXCHHBIC
CcOOCTBEHHBIM BecoM HUTH. [loj neiicTBeM COOCTBEHHOrO Beca MPOBOJ IPOBH-
caeT MoJ00HO UealIbHOM TMOKOI HUTH.

Hwuth — 3TO IpocTpaHCTBEHHASI MaTepHaIbHas IMHUS, KOTOpas O] ICHCTBU-
€M BHEIIHHUX CHJI MOXKET MPUHUMATH Jr00yi0 Gopmy. HuTh cunTaeTcst oqHOpOI-
HOM, ecjIM ee Macca pacipe/eiieHa PaBHOMEPHO 110 JUIMHE, ¥ HICAIbHOM, eCiu
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OHa He compoTHBisIeTCS M3ru0y u KpydeHuto [10]. [Ipn oTMEUEHHBIX YCITOBUIX
uaeanbHas THOKass HUTh MPUHUMAET OYepTaHUS EHOM JimHnA (puc. 1).
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Puc. 1. Kpuas npoBucanus NpoBoja: / — IauHa HposieTa; f— cTpena nposeca;
hy — rabaput (paccTosHEE OT HM3IIEH TOUKU IIPOBOAA JI0 OCH X); V| — BBICOTA OIIOPHI

Fig. 1. The curve of wire sag: / — length of span; f— sag; A, — dimension (distance from
the lowest point of the wire to the x-axis); y; — height of the pillar

Hanpsioxenue B 1:000# Touke IPOBOJA BO3HUKAET TOJBKO 33 CUET PacTSrH-
BAIOIIETO YCUJIMSI, HAIIPABJIEHHOI'O 110 KacaTeJIbHOM K KpUBOM IIPOBUCAHUS IIPO-
BOJ/Ia B 3THX TOYKaX, M HAXOAUTCA U3 ypaBHeHus [5, 11]

c ) 1 I «a
G—_shY_—sz ————(t-t,), (1)
c 1l B B
B 20 gy
Yu 20

M

rie G, O, — HalpsDKEHUE U IOIYCTUMOE HaMpsDKeHUE B MaTepHalie MpoBoia UK
TpOCca B OJHOM U3 H3BECTHBIX PEXHMOB COOTBETCTBEHHO (paccMaTpUBAIOTCS
PEXKUMBI MAKCUMAITFHBIX HATrPy30K, MUHIMAJILHOW TEMIepaTyphl U CPETHET 010~
BBIX YCJIOBH); Y — yJelbHas MeXaHHUECKasi Harpy3Ka OT JIHCTBUSI COOCTBEHHO-
ro Beca, COOCTBEHHOI'O Beca U ToJIoJieia, COOCTBEHHOTO Beca, Toyioyie/ia U BeTpa;
Ys — TO 7K€, COOTBETCTBYIOIIASI H3BECTHOMY PEXUMY, MPUXOASIIIANCST HA eIUHU-
Iy JUIMHBI ¥ €IWHUITY TUTOINaI MOMEepeYHOro CeYeHus mpoBoa; 3, oo — Koad-
(DUIUEHT yIpyroro yAJUHEHUS U TEeMIIEPaTyPHOTO PaCIIMpEHUs; ¢, f, — TeMIIe-
patypa, XxapakTepHas Jisl pACCYUTHIBAEMOT'0 UM U3BECTHOTO PEKUMA.
ITocne paznoxkeHust TUMIEPOOTNIECKOTO CHHYCa B PSA U OCTABICHHS B PSAY
Pas3iIoXKeHHs JBYX MEePBbIX WICHOB (hOpMyIia IPUMET B
272 272
0—21—;[5:%—%—%@—@)- @)
M

Jns ogHOrO TIpONeTa JMHWM ypaBHEHHE MPOBHCAHMS MPOBOAA B BUAE IIETI-
HOW JIMHHUY 3aITUCBIBACTCS CISAYIONIMM 00pa3oM:

y=hych-—. 3)
hO

Ecnm ipoBop 3akpenuth B Touke A (puc. 1), To mjis ob6ecredeHns COCTOSTHIS
paBHOBecHs B Toukax B wim O’ HEOOXOIUMO TPHUIIOKUTE HATPy3Ky, PaBHYIO Ts-
YKEHHIO TI0 TIPOBOJAY:
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Ty =y, F =0czF; T, =yhF =c,F, 4)

T7i€ Gp, Op — HAMPSKEHUE B IPOBOJIE B Toukax B u O

W3 (4) BuaHO, 9TO TSHKEHUE W HANPSDKEHUE B TOYKE B 0OJjbIle, 4YeM B TOY-
ke O', Tak Kak opauHara y, > hy (o = oo + Yf).

Onenum 3HaueHue pazHocTH TspkeHHH (73— Tp) U IUIMHHBIX NPOJIETOB
B 3aBHUCHMOCTH OT CTpeJbl MpOBeca MPOBOAA HIIM Tpoca. Y IeNbHYIO Harpys-
Ky Y IpUMeM paBHoOi: 7,788 - 107 Z[aH/(M-MMz) — IS CTAJICAIFOMUHUAEBOTO PO-
Boma AC 300/204; 18,56 - 10~ maH/(m-MMm?) — st cranbHOro Tpoca TK 19,0.

Pacuersl mo ¢opmynam (4) mokasaid, YTO Pa3sHOCTb TSHKCHHH B HUKHEH
TOYKE MPOBUCAHUS MPOBOJA WK TPOCA U BEPXHUX TOUKAX HX IMOJBECa HE3HA-
gutenbHa U coctapiset: 0,038-1,380 maH — mns mposomos; 0,05-2,08 maH —
IUTSI TPOCOB.

Crpeny mpoBeca IpoBOJia ONPEIEIUM U3 BEIPaKEHUS

2 374

f:vl L

: 5
80, 3840, QX

e 6o = 25,4 naH/mm* — st AC 300/204 u 60 naH/mm* — st TK 19,0.

X
Bripaxkenue (5) momydeno u3 (3) B pe3yibTaTe pa3iloxKeHUS Chh_ B psf
0

W OCTaBJICHHSA B DAY Pa3iIOKEHHUS MEPBBIX ABYX WICHOB. [lpu ocTaBieHUH
B DALY PasiIOXKEHHUS TOJIBKO MEPBOTO WiIEHa CTpelia IIPoBeca OMPENEIUTCS Kak
2
v/
f=c— (6)
8o,

PasHuna moiy4eHHBIX 3HAUYEHHH CTpeN MpoBeca, MPUBEACHHBIX B TaOm. 1,
onpezneneHHsix mo (5) u (6), ans npoBona AC 300/204 me mpessimraer 1,38 %,
a ais Tpoca TK 19,0 — 2,54 %. Ot1o yka3pIBaeT Ha HOMYCTUMOCTh pacyeTa cTpe-
JBl TIpOBECa MPOBOJA W TPOca MO YMPOIIEeHHOH Gopmyie (6) ans rabapuUTHBIX

JJINH IIPOJICTA.
Tabruya 1

3HaueHHs CTpeJl MPOBeca MPOBO/Ia M TPOCA ¢ TOYKOI IT0Beca HAa OIMHAKOBOI BbICOTE
The values of the of the sags of wire and cable that have suspension points at the same height

Crpena npoBeca poBo/ia UK TPOCa, M, ONpe/IeNieHHas 1Mo GopMynam
Hpgﬁ:f; & JUIsl IPOBOAA JUIs1 TpOca
(5) (6) () (5) (6) ()
500 6,545 6,635 6,547 5,947 5,895 5,948
600 10,207 10,321 10,211 9,310 9,204 9,313
700 14,815 14,943 14,824 13,688 13,505 13,695
1000 33,870 33,981 33,922 32,720 32,199 32,766
1500 81,791 81,650 82,119 81,918 80,448 82,246
2000 149,546 148,648 150,686 146,077 148,632 153,026
2500 237,408 234,851 240,368 242,600 236,438 245,772




M. A. Kopomxesuu, H. A. Ilpoxoghpesa
436 IpoexTrpoBaHue GONBIINX MEPEXO0B BO3MYIIHBIX JIMHUH dJIEKTponepeadn

Pacuer cTpeJibl MpoBeca MpoBoOIa WK TPOca
B COOTBETCTBHH C TeOpHeii el PABHOI0 CONPOTHBJICHUS

B [9] mis pacdera mapaMeTpoB OOJBIIUX IMEPEXOIOB BO3MYIIHBIX JTHHHIHI
ANEKTPOIIepeIavr MPEUIOKeHa TeOpHsl TIeTTd PaBHOTO cOMpOTUBICHUS. [lenbro
PaBHOTO COIPOTHBIICHUSI HA3bIBACTCS 1T MEPEMEHHON TOJIIMHBI, Y KOTOPOH
TOJILIMHA B KaKIOH TOYKE MPONOPLUOHANbHA HATSHKEHUIO M BEPOATHOCTH pas-
pBIBa BO BCEX €€ TOUKAX OJMHAKOBA.

Crpena npoBeca MpoBO/a, MOABEMIEHHOTO HA OJUHAKOBOM BhIcOTE (puc. 1),
ompezenseTcs 1o Gopmyse [9]

f= O cosy—l. @)
Y 2c

3HadeHHs CTpeN mpoBeca, onperaencHupie mo (7), manel B Tadm. 1. Ipuse-
JeHHbIe B Ta0x. 1 pe3ynbTaThl pacuera ctped nmposeca 11 mpoBoga AC 300/204
u tpoca TK 19,0, moaBeIIeHHBIX HA OJUHAKOBOM BBICOTE, OMPEACICHHBIE C UC-
MOJIb30BAaHUEM TE€OpUHU EenHON JuHuU 1o (5) u (6), matot mensimme (Ha 2,4 %
IUIsL TIpoBoja, Ha 3,9 % 1y Tpoca) BETUYHMHBI 10 CPAaBHEHHUIO CO 3HAYCHUSMU,
MOJTyYEHHBIMU Ha OCHOBE TEOPHH IIEITH PABHOTO conpoTuBieHwUs (7).

HesnauntenpHas pa3HOCTh TSDKEHUH CTpeN MpoBeca MPOBOJA U Tpoca MpH
JUTHHAX MposieToB 10 1500 M 00yCIOBIMBACT MPOBEACHUE PACUETOB CTPEN MPo-
Beca 110 (6), T. €. cunrtaercs [6, 7], 9T0 TOPU30HTAIBHAS COCTABIISIONIAS TSHKCHIS
B JII00OH TOYKE MPOBOJA MJIM TPOCA OCTACTCSI HEU3MEHHOM.

Ecnu Touku mojBeca MpOBOJA pACIONOKEHBI Ha HEOJAMHAKOBON BBICO-
Te (puc. 2), TO HaNpsHKSHHUS B MaTepualie npoBoja B Toukax B u O Oynyt pas-
muaHbl. [Ipy 3HAYUTENEHONW PAa3HOCTH BBICOT NMPUHUMAIOT HANPSHKEHHE B BBIC-
meld Touke B Ha 10 % Oojbplie HampspKEHUs B HHU3LIEH TOYKE HPOBHCAHMS
mposoja O [11].

3HaueHUs OTMEUYCHHBIX Ha PUC. 2 BEJIUYUH ONPEICIAOTCS MO (opMy-
nam [8, 11]:

(o Ah
X, = ——arctg—; ()
Y [
13
% =12 ©)
2
L,=1+ %0 arosh— 2 ; (10)
‘ ¥ hY
YG,S
20,
1, =1—2%0 gresh— A -~ (11)
Y yo,sh-1
20,

3aBUCUMOCTh MEXKAY HampsDKEHUSIMUA B MPOBOJAEC B Toukax B u O umeer
Buna [11]

8/°6,0, =81°c,” +7°I* + 4y’ I’ Ahc, + 4o, A, (12)
rae Ah=2-10 m.
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Puc. 2. TIpoBucanue npoBoaa B MpoJIeTe IIPU Pa3HON BBICOTE TOYEK MoABeca: / — [UIMHA OPOJIeTa;
151, 1, — OOMBIIION ¥ MaJIbIil SKBUBAJIICHTHBIC TIPOJICTHL; /i1, /1, — BBICOTA OTOPBL; A/ — pa3HOCTH
BBICOT TOYEK IT0/[Beca IIPOBOJIA; f}, f, — CTpelIa IpoBeca IPOBOIOB, COOTBETCTBYIONIAsI OOIBIIOMY
U MaJIOMY SKBUBAJIEHTHBIM MPOJIETaM; fn.x — HAHOOJIBIIAs CTpENa IpoBeca IpoBO/a;

Xo — PacCTOSIHUE OT HU3LIEH OMOPHI /1; 10 POBeca MPOBO/IA, COOTBETCTBYIOIIETO MATIOMY
SKBHUBAJIEHTHOMY IIPOJIETY; X| — PACCTOSHHE OT MPOBECa MIPOBOJA, COOTBETCTBYIOIIETO MATOMY
9KBHBAICHTHOMY IPOJIETY, 10 MAaKCHMAaJIbHOTO IIPOBHCAHHS IIPOBOJA B IIPOJIETE

Fig. 2. The sagging of the wire in the span that have a different height of suspension points:
[ —length of span; /,,, /,, — large and small equivalent spans; /;, s, — height of the pillar;
Ah — difference of the heights of points of suspension of a wire; f}, f, — sags
of wires corresponding to the large and small equivalent spans; f,,x — greatest sag of a wire;
xo — distance from the lower pillar %, to the wire sag, corresponding to the small equivalent
span; x; — distance from the wire sag, corresponding to the small equivalent span
to the maximum sagging of the wire in the span

Crpensl poBeca MPOBOJIa, COOTBETCTBYIONIUE OOJBIIIOMY H MaJIOMY 3KBH-
BaJICHTHBIM TIPOJIETaM, MOJKHO OTIPEACINTD MO dopmyiam [8]:

/ /
flz% ch%—l ; ]3:% ch%—l . (13)
0 0
HUcnonways (6), momyuum:
2 2
o by (14)

8o, 8o,
B cootBerctBuu ¢ [9] popmynsl (14) umeroT Bua:

5 =—$lncos%; Sfi=/f, +Ah (15)

HaunOonpimas ctpena npoBeca NpOBOAA fi.x OyIET B TOM TOUKE KPUBOU MpO-
BUCaHMS IPOBOAA, TI€ KacaTelabHas K HEMY NapajulesibHa NpsMoil AB, u omnpe-
JIeJIIeTCS 10 BBIPAXKEHUIO

Ah
Foaw =l =y =={1 =3 —xl)+$lncos%. (16)
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Pesynbrater pacuera o Gopmynam (14)—(16) npuseneHs! B Ta0. 2 ISl TIPO-
Boaa Mapku AC 300/204 u cranpHoro Tpoca TK 19,0, moaBeieHHbIX Ha omopax

C pa3HOCTHIO BBICOT Al = 10 M.

Tabauya 2
3HauyeHHsI CTPeJI MPoBeca MPOBOAA H TPOCA NMPH HEOJUHAKOBOI BHICOTE TOUYEK MOIBECA

The values of the of the sags of wire and cable that have suspension points at different heights

CTpeHa npoBeECa MpoBOJia WU TpoCa, M, OIpEACIICHHAs 110 d)OpMyJIaM

Amnia Ul IPOBOJiA IS Tpoca
MpoJIeTa,
P M (14) (13) (15) (16) (14) (13) (15)

A - O O O O S O (O - I e A - A O
500 | 30,7 | 20,7 |30,8 20,8 309|209 256|292 193|294 | 194 (294|194

600 | 358259360260 36,1 261|309 |343|243 (344|244 344|245
700 | 41,0 | 31,1 | 412|312 | 41,3 |31,3|36,139,3]293(39.41294 395295
1000 | 56,6 | 46,7 | 56,8 | 46,8 | 57,0 | 47,0 [ 51,8 | 543 | 44,4 | 54,5 | 44,5 | 54,7 | 44,7
1500 | 82,0 | 72,1 | 823|723 82,6 | 726 |77.5|79,5|695 | 79.8 | 69,8 | 80,0 | 72,0
2000 [108,0| 98,1 |108,4| 98,4 [108,8| 98,8 |103,7[104,6| 94,7 |105,0| 95,0 [105,3| 95.3
2500 |134,1]124,1]134,6|124,6/135,0{125,0/129,9/129,8|119,9(130,3|120,3[130,7|120,7

3navenus crpen nposeca nposoaa AC 300/204 u tpoca TK 19,0 ¢ pasHoit
BBICOTOHM TOYEK MOABECA B MPOJICTE, ONPEICICHHBIC C HCIIOJIB30BAHIEM TCOPUHU
uenHoi mHuK (popmyinsl (13), (14)), nator menbuue 3HaueHus (Ha 0,7 %) mo
CPaBHEHMIO CO 3HAYCHUSIMH, MMOJYyYCHHBIMH Ha OCHOBE TCOPUHU LIEMH PaBHOTO
conpotusicHus (hopmyna (15)).

BbIBO/JbIL

1. Iloxa3zaHo, 4TO HalpsHKEHUE B HU3LIMX TOYKaX IpoBeca IMPOBOJA WU TPO-
ca ¥ B TOUYKaxX UX MOJABECA HA ONOpPaxX pa3inyaroTCs HE3HAUUTENIBHO U yUYeT pas-
HOCTH OTMEYEHHBIX BEIMYMH UMEET JIHUIIb METOJUUECKOE 3HAUCHHUE.

2. YCTaHOBIICHO, YTO ITPH IIOJIBECE HAa OJTHOM M HA pa3HOM BBICOTAaX B IIpOJIe-
T€ MPOBO/Ia UJIM TPOCa CTPEIBI MPOBECA, ONIPENEIEHHBIE C HCIIOIB30BAHUEM TEO-
pHM LIETHOM JIMHUM JUI NIEPEXOAHBIX HpoJeToB anuHoi 500 m u Gonee, maroT
MEHBIIINE 3HAYCHHS 0 CPaBHEHHMIO C BEIMYMHAMH, IMOJyY€HHBIMH Ha OCHOBE
TEOPHH LENH PaBHOTO compoTuBieHus. CienoBaTesibHO, IpU 0ojiee BBICOKHX
3HAYCHUSIX CTPEJIbl poBeca TpynHee o0ecneunTh TpeOyeMblil rabaput 10 mnepe-
CEKAEMBIX COOPYKCHUH, BOMHBIX 00BEKTOB HITH 3EMITH.
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