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PEMKOBHIM PYXOMUI CKJIAL

AM. Caghponos, E.I. Maxeega Metomuka onpenenenus GakTHYECKOro 3HATEHHS YASNBHON
TOPMO3HOH CHIIBI (pPacHdeTHOTO TOPMO3HOTO KOSGhhUIeHTa) MACCaXUPCKOrO BaroHa IO
pe3ynbTaTaM MOE3THBIX TOPMO3HBIX UCTIRITAHUI

E.I Maxeega Merofgonoraa pacyeTHBEIX WUCCHeHOBaHHi TopMozHOol 3¢dekTHRHOCTH
MAcCaXHPCKUX BATOHOB ¢ AUCKOBBIM TOPMO30M Ha CTAIHH NTPOSKTHPOBAHMS

C.A. Yedypoe 3acTocyBaHHA METOLY aKyCTHUHO! eMicil A OUIHKM XapaKTepHCTHK
BHTPHBANIOCT] HOBHX, He OYBIIMX B eKCIUIyaTallil, MUTHX JeTaell BI3KiB BaHTAXKHUX BArOHIB

A.0. Cyaum, I1.0. Xosa, 0.0. Menvnux, O0.C. Ciopa, C.B. HImaxoe BuzHauenns
napaMeTpiB GOPTOBOIO €MHICHOTO HAKONMYyBawa eHeprii 3 ypaxXyBaHHAM 3QNaHHX YMOB
eKCIUNYaTallii pyXoMOTo CKAAfy METPONOJIITeHy

O.M. Cagponos, AM. Cmpunowca, B.A. Xydienxko BuzHaueHHS TSXHIUHUX XapaKTePUCTHK
CIeliajli3oBaHHX HANliBBarOHIB M) IePEBE3CHHA PYAU Ta BYTUIIA 3 METOK 3abesnedeHHs
BIATOBIOHMX NapaMeTpiB IHHOBAIiftHOCTI Ta 301bINEHHA OTOHHOI0 HABAHTAKEHHS

A.B. Honuenxo, O.M. Cagporog Bumorn mo GopMyBanss THIOPO3MIPHOTO psiiy BaroHis
HOBOTO NOKOIIHHA VI 3a0€31€YEHHA MIJBUINEHO] TPOBI3HOT CIIPOMOXKHOCTI 3aJII3HUITS.

C.B. Kykin, 0.€. Hiwenro, C.A. Haenos, M.B. Npuzopomenxo ocimimKeHHS ralbMiBROT
e(peKTHBHOCT] BarOHA /1A 3€PHA 3 CHCTEMOIO PO3JINBHOTO TFAAbMYBAaHHS Bi3KiB Ta 3 OCHOBHM
HaBaHTAXEeHHAM 25 TC/Bick

B.B. Invuumun, A.M. Cmpunsica, 1.B. @edocos-Hixornos OGcTexeHHs TeXHIYHOTO CTaHy
T4 KOHTPOObHI BHIIPOOYBAHHS BAHTANHHNX BaroHiB

B.C. Peuxanos, M.I. Conanux, C.0. Cropoxod, M.B. I'puzopowenro Oninka MillHOCHHX
AKOCTeH BaroHa-LUUCTEPHH Mofem 15-7763 (xpecmenuk 7765.00.000-0 ¢6) BupoGHMITBA
TTAT «KBBE3»
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AM. Cagpponos, E.I'. Mareesa

METO/MIKA OIPEJAEJEHAA ®PAKTHYECKOI'O 3HAYEHHS VIEJILHOU
TOPMO3HOH CHJIbL (PACYETHOI'O TOPMO3HOI'O KOO DOUIINEHTA)
MMACCAXKHAPCKOI'O BAI'OHA IIO PE3VJIBTATAM HMOE3THBLIX TOPMO3HBIX
UCIBITAHUNI

Ilpedcmaenena Memoouxa onpeoesieHUs PAKMUNECKO20 3IHAYEHUA YOeRbHOIl
HIOPMOIHON CUABL (DACHEMHO20 MOPMOIHO20 KOIPPUIUUCHING) RACCANCUPCKOZO 6(20HA NO
pe3yremamam  NOE3OHbIX  MOPMO3HBIX  HCRBUNGHUY, Komopaa Gazupyemca Ha
HCHONB3I0GAHUI KOMABIOMEPHO20 MOOEUPOsanuA npoyeccos mopmoyicenus. Hpusedernnt
pacuennsle 3a8UCUMOCIIU ORPEOENEHHA PAKMULECKUX SHAYEHII YOCTBHBIX MOPMOIHBIX
CU U PACHEHIHBIX MOPMO3HBIX Kodhpunuenmos. Ha npumepe pesyromamos xodoevix
MOPMOSHBIX HCROUNAHUIL RACCANCUPCKO20 6A20HA C OUCKOBLIM HOPMOIOM ROKAZAHO, YO
ROZPEUIHOCHb ORPedeeHUA YOCbHO MOPMO3HOL cUABl He npesblutaem 1%.

Baxueiime#i omeHoYHOH XapaKTepUCTUKON TOpMO3HOM 3(deKkTHEHOCTH Barowa
ABIASTCS PacyeTHBIM TopMO3HOM KodhduuMeHT Konogoumoro Topmosa [1, 2, 3] wm
yIOCNBHaA TOPMO3Hasd CHia HIHCKOBOTO TOPMO3a, IO3TOMY OMHOH H3 OCHOBHEIX 3a7a4
XOHOOBBIX TOPMO3HBIX HCHEITAHHH MACCAKHUPCKUX H TPY3OBBIX BarOHOB  ABIACTCS
ONpEACNCHNe TaKHX 3HAUCHWH YKA3aHHBIX XApakTePHCTHK, KOTOPHIC COOTBETCTBYIOT
M3MEPCHHBIM 3HAYCHUAM TOPMOSHEIX IYTEH HpH 33JaHHEBIX CKOPOCTAX JBU/KEHHMS B Havase
TOPMOXESHHSL.

Marematudeckas 3aBHCHMOCTE MEXKAY PACUETHBHIM TOPMO3HBEIM KO(PUIHMEHTOM
(yoenbHOH TOPMO3HOH CHIOH [HCKOBOTO TOPMO03a) H BEHHYMHOH TOPMO3HOTO IYTH
OMUCHIBACTCA CTENEHHOU 3aBUCHMOCTEIO!

- A7 KONOJOYHOTO TOPMO3a:

5!’ = C(VO) ’ Samr (Vﬂ )d(Vu) * (1)

- A% JHCKOBOTO TOPMO3al
= d{¥y)
bnpfw - C(VO) ’ S:-xcn (VO) ' H (2)

Koadduients: ypaBHeHHS onpeResszoTes Mo hopmynam {4, 5]:
A7If KOJIOJOYHOTO TOPMO3a:

3 In(8,)-Y (S, (7,6,)))° — S (6, In(S,(7,,3,))- 3 In S, (V,,8.,)
i=1 i=l - i=1 . i=1 , (3)
(U IS, 7, 8,00 = 3 (05,776, )))

i=]

¢ = exp

rae, V; - cKopocTh B Hadale TOPMOXKEHHS B AMANA30HE M3MEHEHHA 3HAYCHMY oT
MEHHMAJIBHOTO 10 MaKCHMaJIBHOTO ¢ MaroM AV ;
&, - pacueTHb#l TOpMO3HOH KOIPMUUHEHT B AMANA30OHE M3MEHEHMS 3HAUCHMH OT
MUHHUMAaABHOH A0 MAaKCHMAaTILHOH BEIIMUMHE ¢ IHaroM Ad ;
S$;(V;,9 ;) - TOPMO3IHOM TyTh MACCAKMPCKOTO BATOHA [P 3aJAHHEIX 3HAYCHUAX V, u & i

© A.M. Cagpponos, E.I. Mareesa, 2016
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- iln(api) (S, (7,0 5,)) - 21“(5*’*‘) 3 1n(5,7,6,)

d it L] = 2 (4)
n- Qo In(S,(V,, 8,0 - > (n(S,(¥,,5,,))°
i=1 =1
AT JUCKOBOI'O TOPMO34.:
2 ln(bnpne,;') Z aﬂ(S; (I/: » bnpus,;‘ ))) ? - Z ln(bnpt.'s,i ) ’ ]II(SJ (K 3 bupue‘,r' )) ) Z hl Sf (V: ’ b;
c= exp i=] i=] =l i=)
n- (Z ln(S:‘ (]7: » bupue_i )))2 - Z (ln(Sx (Vx » b.irpua,i‘ ))) ? 5)
i=1 i=1

Faeg, V. - CKOPOCTE B Ha4ane TOPMOXKECHUI B AWanazoHe HIMEHEHHd 3HAaYSHHH OT

?
MUHHUMANBHOTO JO MAKCUMANBHOIO ¢ aroM AV
b,..; - IPHBEICHHA] K HOBEPXHOCTH KaTaHHS KoJieca yOelbHAd TOPMO3HAsd CHNA B

neite . §
JHANA30He M3MEHEHNA 3HAYCHHH 0T MUHMMANbHOH N0 MaKCHMAaNbHO# BEITHYMHEI ¢ [IATOM
Ab;

S,(V,b,,.: ) - TOPMO3HOH IyTh NACCAKHUPCKOTO BATOHA NPH 3aJAHHBIX 3HAYECHUIX V;

i2~ npus

ub

Aapiey . § T

n Zl 0B, ) 1005, 7By D) = Z}“ (B, ) z} I0(S, (7,5, . ))

d= ) (6)

(L I0GS, 7 By ) = 0(S, Vb )Y

MaccuBel 3HaYeHMH NapamMeTpos, BXOLMNEX B Gopmynsl (3-6), oupelemiimch
METOJIOM KOMIBIOTEPHOTO MOJAETMPOBAHUA UPOLECCOB TOPMOXKEHHS MO TPHKIaAHON
nporpaMme Ana OBM. Dnok-cxemMa BBMHCHCHHH (AKTHYECKMX 3HAYEHHH yACHBHBIX
TOPMO3HEIX CAI {PACYETHEIX TOPMO3HEIX KO3(OGHIHCHTOR) IpeACTABNEHA Ha pHCYHKE 1.

s MAMIoCTpanHy H3NOKEHHOH METOMMKH Ha PHCYHKE 2 MPHUBENEHBI PE3yNBLTATHI
M3MEPEHHI TOPMO3HEIX MYTeH IIACCHKUPCKOTO BArOHa ¢ AUCKOBEIM TOPMO30M, a B Tabmume |
— MacCHB TOPMO3HBIX IyTeH 1A pacdeta Ko3QUIMEeHTOB ypasHeHHA (2) cormacHo
dopmynam (5-6) B 3aHAHHBIX JUAIIA30HAX H3MCHEHVS YHOENbHBIX TOPMO3HBIX CHI H
CKOPOCTEH ABHXEHHSA B Havyalle TopMoxkeHus (puc. 3).

CpaBHHTENBHEBI aHaMM3 NOKa3al, YTO PacYeTHBIE 3HAYEHHS TOPMO3HBIX IMyTel Mg
TONYYCHHBIX SHAYCHUHA YACABHEIX TOPMO3HBIX cui (Tabn. 2) He npesrpmmaroT I % (Tabm. 3) ot
IKCHEPUMEHTAIBHBIX 3HAYCHWI.
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QGosnauedds naeHTHGHKATOPOR:!

udn — HaanbHOe 3HAYCHHE YHENEHOH TOPMOIHOH CHAB (DACYSTHOrO TOPMO3HOMD KO3 HUHENTA);

shagudk- mar imMeHeHA yAEALHOR TOPMOIAOH CHIK (PACHETHOTO TopMO3HOro KoatduuzeHTa);

udk — KONHYECTBO YWIEHOE PANA 3HAUEHKA YRETEHEN TOPMOZHENX CHA {pacueTHEIX TOPMO3HBX KO3 PHIMeHTOR);
VIt — HAUANEHOE ZHAUCHAE CKOPOCTH;

vK — KOHERHOE JHAMEHHE CKOPOCTH;

shagy- mar Ka3MEHSHHA CKOPOCTH;

S(i)}mer — HIMEPEHREBIH TOPMOSHON MYTE ANR K-Of CKOPOCTH;

ud(k)pasr— daKTHYIECKOE 3HAYEHNE YANEHON TOPMOZHOH CHABL (PACYSTHOID TOPMOZHOrO KO3h(UUHEHTA);

!
k=0
1

Lipkn no ckopocTAM B HAUANE TOPMOMKEHHA
sk=vn
H
k =k+1
/] .
1
Sy=0); 8Sz=0;, $z22=0; Syz=0.
]
LIHKA N0 YASABHEIM TOPMOIHBIM CHAAM (PACYeTHEM TOPMOZHEIM K03dduuenTam)
J=i

~, | Texvinee snauenne yaeAbHOH TOPMOIHON CHIEI
- ud = udotshagudk*(j-1)

Ofpanierne k NORNPOrpaMMe peienia andihepesancHoro ypaskeHna metonom Pyure-KyTTe

|
sy = sy +log(ud)
i
sz = sz +log(ss)
J
522 = 522 + log(ss}- log(ss)
I

syz = syz + log(ss) - log(ud)

=] '

J=jtl

A

HET

I

kofa(k) = exp((sy -522 —syz - s2)udk - 572 — 52 - 52))

kofb(k) = (syz -udk — sy -sz) {udk - 522 — 52 - 52)
I

ud(k) ., = kofa(k)- S(k)sH®
Aa |

/\ il

KoHell Bryncnesns

Puc. 1. ok cxema onpeaesennst PaKTHIECKOT0 3HAYCHHSA YAEALHOH TOPMO3HOH CHIIBI
(pacuerHoro TopMo3HOro Ko3dgumueHTa)
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Puc. 2. Pe3sy1bTaThl H3MePeHH TOPMO3HOro MyTH [ACCAKHPCKOro BATOHA
¢ AHCKOBBIM TOPMO30M

Ta6nu:4a 1. 3nagenna TOPMO3ZHOIO NYTH NACCAKHPCKONC BATNOHA ¢ AMCKORBIM TOPMO30M,
MOJIYIEHHEIEC B Pe3YJIETATE pacuera

v Psn 3anapaeMuIx 3HaYeHHH YASTBHEIX TOPMOSHSIX CHIT
2

KM/ 0,065 | 0,070 | 0,075 | 0,080 | 0,085 | 0,090 | 0,095 | 0,100 | 0,105 | 0,110 | 0,115 ,120

40 1132,8 |125,8 |119,8 11144 |109,7 [105,5 |101,7 | 98,2 |951 (92,3 (89,7 |873

50 (1970 [186,2 |176,7 [168,4 (161,1 |154,5 |148,7 [143,4 |138,6 [134,2 [130,1 [126,5

60 (2732 |257,7 (2442 (232,3 |221,8 (212,5 {204,1 [196,5 |189,6 |183,3 [177,6 [172,3

70 |361,4 {3404 (322,1 [306,0 |291,8 [279,1 [267,8 |257,5 |248.2 (239,7 (2319 P2248

80 |461,2 {434,0 |410,3 |389,4 |370,9 |354,5 |339,7 [326,3 |314,2 [303,2 (293,17 [83.8

90 |572,6 (538,4 |508,6 (4823 1459,1 (438,3 1419,7 (4029 |387,7 |373,8 |361,1 3494

100 {6954 (6534 [616,8 [584,6 (556, {530,7 [507,8 (4872 |468,5 [451,4 (4358 U214

116 [829,2 [778,8 |734,9 [696,2 [661,9 (631,3 |603,8 [579,0 |556,5 |535,9 |517,1 K998

120 (974,0 |914,5 {862,5 |816,9 [776,3 |740,1 |707,6 {6783 [651,6 {6273 6050 [584,6

130 |1129,4 |1060,1 (999,7 1946,4 |899,2 1857,0 {819,1 |784,9 [753,8 |725,4 |699,4 75,5

140 [1295,2 |1215,6 |1146,0 |1084,8 11030,4 [981,8 [938,2 |898,7 [862,8 [830,1 (8002 {772,6

150 11471,211380,6 [1301,5 |1231,7 |1169,8 |1114,4 |1064,6 {1019,6 {978,7 |941,4 (907,2 B75.8

160 |1657,1 [1555,0 (1465,7 {1387,0 |1317,1 {1254,6 11198,4 [1147,5 [1101,3 {1059,1 |1020,5 984,9

170 |1852,5(1738,4 |1638,6 |1550,5 [1472,311402,3 {1339,3 [1282,3 |1230,5 |1183,2 |1139,8 [1099,9

e T
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Puc. 3. TO])MO?.HBIE IOyTH NACCAKHPCKOro Barona g qHanasonax H3MeHeHHN YRCAbBHBIX
TOPMO3ZHBIX CHJI U CKOPOCT ell ABRKeHHA

Tabauya 2. Pesynnrath! pacyera haKTHICCKHX SHAYCHHH YACALHBIX TOPMOZHBIX CHII

DaKTHYSCKHE 3HaYCHUA KoatduumeHTs! 3HayeHue

Vv, TOPMO3HOFO TIYTH (M), YPaBHCHIL yAeTBHOM

xM/4 IOJIyYEeHHbIE B Bgan = Vo) S, V)™ | TOpMOSZHOM
pe3ynsTaTe UCTIBITAHMN c(Vy) d¥,) CUITBI

1 2 3 4 5

40 106 95,56463 | -1,49215 0,0903

50 158 111,4496 | -1,40995 0,0887

60 219 128,6335 | -1,3533 0,0875

70 290 147,5358 | -1,31233 0,0865

80 371 168,3192 | -1,2816 0,0857

50 462 191,2984 | -1,25807 0,0849
100 563 216,8634 | -1,2399 0,0843
110 674

2449187

-1,22552

0,0836

120

795

275,53%4

-1,21397

0,0831

130

925

309,2048

-1,20478

0,0825

140

1066

346,8093

-1,19777

0,0820

150

1216

387,0686

-1,19189

0,0814

160

1377

431,7901

-1,1875

0,0809
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Tabruya 3. TopMo3sbie IIYTH BATOHA

DaKTHYSCKHIE 3HAYCHUS
Paccuntannsle
v, TOPMO3HOTO IyTH (M),
3HAYCHHUS Ilorpemnocts
KM/u HMOJIyYEHHEIC B PE3yIBTATE
. TOPMO3HOTO TYTH (M)
HCIBITaHIH
40 106,39 105,19 1,12%
50 157,76 156,16 1,02%
60 219,03 217,05 0,91%
70 290,22 287,89 0,80%
80 371,31 368,08 0,71%
90 462,31 459,42 0,63%
100 563,22 560,15 0,55%
110 674,04 670,84 0,48%
120 794,77 791,50 0,41%
130 925,41 922,14 0,35%
140 1065,95 1062,80 0,30%
150 1216,40 1213,39 0,25%
160 1376,76 1374,00 0,20%
BriBoank

HznoxeHHad  METOAMKA TIO3BOJLIET  ONpPENEATE  (akTHHeCKHE  3HAYEHHA
KPUTEPUANBHEIX OLCHOYHBIX BENMMYMUA TOPMO3HOH 30¢eKTUBHOCTH MACCAXKUPCKHX BaroHOB
IO PE3YIBTATAM XOAOBEIX TOPMORHBIX HCTIBITAHMIA.

JHTEPATVPA

l. «HOpMBI A/A pacyera M NPOSKTHPOBAHMA BAIOHOB IKenesMplx gopor MIIC kopen 1520 MM
{necamoxoaHeIX) - [ocHHHB-BHHWKT, 1996 r.;

2. B.I'. Muozemues. Hopms 1 meToast pacuera agrotopmozos / MHosemues B.T., Ipebenrox ILT. — U-po
«Tpancnopty, Mockea, 1971 r., 57 ¢.;

3. I1L.T.T pefentox. [Ipasuna Topmosneix pacyeros / ['pebeniok [LT .~ M.: Huteker, 2004 1, - 114 c.;

4, P.C. Tyrep, Osunnckuit B.B. DneMenTrl HHCNEHHOro aHanmsa M MaremaTwdeckoll oBpaborxu
pesyneTatos oneira / I'yrep P.C., Opunscknii B.B.- ¢<Haykan, 1970 1.
5. 3.H. Jlpsockmit. CTaTHCTHUECKHE METOAB TOCTPOSHHA 2MOHpHMeckHX (opsyl. - [: «Bricias

urkonay, 1988 r.
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EI Makeega

METOJOJIOTHA PACYETHBIX HCCJETOBAHUN TOPMO3HON
FIOPEXKTHBHOCTH ITACCAKHAPCKHX BAI'OHOB C JHCKOBBIM
TOPMO30OM HA CTAJIVUH TPOEKTHPOBAHMSL

IIpeocmaenena memoouxa paciemn OUCKOE02Z0 MOPMO3HL RACCANCUPCKOZO 8a20HA
HA OCHOBe KOMHBIOMEPHO20 Modenuposanus. Ilpueeodenst ocnoembsle pacuemmnte
3ABUCHMOCIN, O MAKICE DAOK-CXEMBI PACHEMOE6 6 MOM YuCAe RO 8bI00PY napamempos
KACUHIE8020 MEXAHUSMA NPH 3A0GHHOM IHAYEHUU MOPMOIHOZO RYMU U MAKCUMALTLHOV
CKOpOCIU ¢ HaYale MOpModceHHA.  Memoouka pacuema ROKG3aHa HA npurepe
HCCREO0BANRUA  MODMOIHOU  I(DQEKMUCHOCMIN  RACCANCHPCKOZO — €A20HA  OAa

ckopocmu 200 km/u,

B macroginee BpeMsa HauboNbllee pacHpocTpaHeHHE B YKpaWHE /(i BaroHOB C
HUCKOBBIM TOPMO30OM HONYWMJIM KJCINEBbIC MEXAHU3MEI IIPOM3BOACTBA HEMETKON (GHUPMEL
«Knorr-Bremse», KOTOpBIE CIDYNNHpPOBaHH! B BHAE NapaMETPUYECKOrO paaa o
5qbexTUBHOI IMIOIAKM TOPIIHI TOPMO3HOTO HUIHEpa (Tab. 1).

T aﬁﬂm;a 1. Ty TOPMO3HLIX HH/IHHIPOE KICIICBLIX MEXAAHIMOB

No /m TrII TOPMO3HOTO THIHHAPA DpdexTunHan E;glliaﬂb HOPITHA,
1 11 67.0
2 12 77.4
3 121 80,0
4 14 90,5
> 15 97.0
6 151 100,5
7 16 105,0
8 18 112,0
9 20 122,0
10 22 131,6
11 24 1427

Hnd BceX THIIOB TOPMO3HBIX UHIHHAPOB CIOHHBIM SBIETCA MNEPEHATOYHOS
oTHomeHue paspoe 11,41, ycunmme ornyckHod mpyxuEel — 630 H u KITJ xnemeroro

MexaHusMma 0,97,
YYWUTEIBasI OCHOBHEIE OCOOEHHOCTH [MCKOBEIX TOPMO3HBIX CHCTEM, B KaueCTBe

YHHBEPCANBHON XapaKTEPUCTHKH JJi OLEHKH TOPMO3HOH 3(hdEKTHBHOCTH AUCKOBRIX
TOPMO30B NPEIOKEHO [1] IpUHHMATE YACIBHYIO TOPMO3HYIO CHITY, 4 B KAUeCTBE KPHTEPHUS —
TOPMO3HOH IYTh IFACCAXKHPCKOTO T0e3/1A.

VaensHadt TopMo3Had cuna by, onpenensemas o dopmyne [2, 3, 4]:
bT =56 '(Dmp’ (1)

© E.I'. Maxeesa, 2016
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PEUKOBUH PYXOMMI CKIAJ

B e
rae, 9,(1) - necTRUTENBHLIN KO3 GHUIHEHT CHIBI HAXKATHS HAKTA/IOK,
OpHBEACHHBIH K HOBSPXHOCTH KAaTAHHA KOJeca OTIpeieaeMblil o dopmyne:

., K. -m
50.::;0:49 =—£.—2 E (2)
R, O+T

rae, K, - neficTeuTenbHas CHNa HAXKATHS HAKNAAKA HA AuckK, KH (T¢);
0 - nonesHas Harpyska, KH (tc);

T - tapa BaroHa, KH (1c);

Y,p -~ PATHYC TPEHUA TOPMO3HOTO JIUCKE, CM;

R_ - pacueTHEIM pagryc Koneca 110 KpyTy KaTaHHsA 7T HOBBIX KOJEC, CM;
M — KOIITYEeCTBO TOPMO3HBIX HAKIAJO0K,
@,y = KOIPHULHUEHT TPEHUSL

HeticTBATEbHAA CHIAa HAXKATHA HA HCK ONHOM HAKNAKKY OMPENeNSIeTCs [0
bopmyIe:
)-n-17/1000, (3)

np

Ky = (F,p,/10-K
C

rae, F, ->3ddexTurnas muomans TOPMOIHOTO IUIKEIPA, CM?;
P, - PacHeTHOE NaBIEHHE B TOPMO3HOM IIMIUEpE, KI1a;

K,, -pacueTyoe ycuiue CxaTHS BHYTPEHHEH oTyCKHOH IpyXUHB MuIMHApa, H;

1 - IePElATOTHOE YHCIIO KACHEBOTO MEXaHH3Ma:
1 - KITZ peraackyoii epeaadn KASMIEBOrO MEXaBM3Ma;

k - 9mcno TOPMOSHEBIX HAKNIAMOK, ACHCTBYIOUWIMX Ha OJUH JIUCK.

Metomonornd pacueTa TOPMO3HOH 3((EKTHBHOCTH IIACCAKUPCKOrO BaroHa ¢
MHCKOBBIM TOPMO30OM Ha CTafMH TNpPOSKTHPOBAHMS OTHHYAETCS OT pacdeTa BarcHa ¢
KONOMOYHBIM TOpMO30M. I YNpOIEHHS pacdeTHHIX HCCHEMOBaHUM OBUIH IONyYeHSI
METOAOM KOMIBIOTEPHOrO MOAENHPOBaHHI MaTeMaTHYECKHe BHIpaXKeHms, 0tobpaxaronue
GYHKUMOHAIBHBIE 3aBHCHMOCTH MEXIY YIeNBHON TOPMO3HOM CHION M BeIHYHHON
ACHCTBUTEABHOrO TOPMO3HOIO MYTH B jmanasone ckopocred 80-250 wm/d (tabm. 2).
[[OrpemHOCTS TP HCMONB30BAHME HPEMIOKEHHLIX hopMmyn He nmpesbimaer 0,7 % (puc. 1).

IlpakTrdeckas peanysalua BeMUCHEHMA TI0 dpopMynam tabmuusl 2 B cpene Excel npusenena
Ha pucyHKax 2 u 3.

Tabnuya 2. OYHKUMOHAJbHBIE 3ABHCHMOCTH [JIst ONpedeieHHs YACILHOH TOPMO3HOM
CHJIBI H JeiCTBHTENLHOI0 TOPMO3HOTO MYTH NACCAKHPCKOro BATOKA Ha ILIOMANKe

CkopocTh B HaUame DOPMYTIE IS OIpE/TENE s ®opMyaBI AT OIpeneNIe s
TOPMOKEHAA " " TOPMO3ZHOTO MYTH 10
’ YIAEABHOH TOPMO3HOM CHIIEL 10 BENSHEE v IeTbHOH
Vo, xMfg BEJIHYHMHE TOPMO3IHOTO ITYTH v
TOPMO3HOH CHIIBI
1 2 3

80 b, =29,1063. 59 S, = 27,2511 50

90 b, =37,3304. §;°1 S, =34,5609. b7

100 b, = 46,7485 - ;10 S, = 42,7578 507

110 b, =57,4441- 5717 S, =51,8554. 527

120 b, =69,5537- S‘;"UQS“ S, =61,8613 _bg‘%?.j

Il



Kosen tabnuies 2

PEVIKOBYI PYXOMHUHN CKJIAL
et e e T

130

b, =83,1654 . 5%

S, = 72,789 55

140

b, = 98,2338 §;0

S, =84,6371- b7

150

b, =115,1585-5,%%

S, =97,4277 -5

160

b, =133,7440. 85,0

S, =111,1705-p>*

170

b, =154,5051- ;"%

S, =125,8745 - p3°%

180

b, =177,3806- S;I,Mss

8, =141,5541. p2*

190

b, = 202,4457 - ;"%

S, =158,2192. 5295

200

b, = 230’2766'3;'0522

S, =175,8835. b

210

b, =261,2007 - 5,7

S, =194,5604-p2*"

220

b, = 294,5845. 550

S, =214,2605- 5>

230

B, =331,7592-5,"°%*

S, =234,9978- 5094

240

b@ = 373,3627 . Sa-l__osu

S, =256,7872.p%%

230

b, =417,3032- 5,7

S, =279,6361.p>%

BeUIONHEHHME YCIOBHHA OTCYICTBHS 033 COCTOHT B HE TPEBBINIEHHM YASMBHON
TOPMO3HOM CHIILI IPEAETBHO ZONTYCTHMBIX SHAUEHHH IO YCIOBHIO K03bdUIMeHTa ceneHns

Koneca ¢ penibeoM (Tabn. 3).

Pacuyer auckxoBoro TOPMO3a BBRINIOJIHACTCA B COOTBCTCTEMH €  adropHTMOM,

IPHBEICHHBIM Ha pUCYHKE 1.

3 T

0.0885 o L

G.I0%6

6159 4 - ' e
6,102 1

0,059 &1

0,002
-0,05%

-0.i0%% - e
31§45

0,260
2355
.30% 1
-0.33% 4
0.40%
045

G508 4 - oL

B, 55% 1

06695 {-

BAER

Puc. 1. HorpemuocTsb [PH HCMOIbL30BARME GOPMY.T TAGTHIBI 2.
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PEMKOBMM PYXOMMI CKJIAL

Bas dT-0 7 s KirZ - Microsoft Excel - a8 x
' ramas | Soama  Prsena o | pupmd . Sewnse B 3 . Tus £ -2 x
‘2: Times HewRom - W - | AT 4 g B-| | S nspenor e Cuenoec B -EB :ﬁ 5‘% i::x ; &f ﬂ
foamm K B S A FE PR Dohguaninaampaomee - | (8- % g g 8 amﬂ_mﬂm' B asar= || £3= iﬂm' '::m”:

s Sl SCENER R e e T T b VTR T T Tt NSRS

B : o) S e .

e e T - o

2 V.,I b, V) 4w S, (7))

i s0] oos] 27n2521] -oeso4] 3242 - e B et s

s 90| oos| 34%609] 09785 4093 0-[!1:@,@.,@'.&11@&1%@; AeNCTBrTe/ibHOTO

s 100 0,08 42.7378| -0.9766 503,8 )

& 110 0.08| 51,83554| -0.9745 607.8 ODNMOAEOES AT RO

7 120 0,05| s18613] -09722 7210 TQF}]N“@?&H?@E@J HMTW no

5 130 0,08| 717839 -(. 8700 8433 —— e ) o e

s 140]  008] s46371] -09675| 9745 BE/IMYUHE YAe/NbHOW TOPMO3HOW

0 130 0.08| 974277 -0, 9649 1114,5

u_ 160 0,08| 111,1705| 09622 12631 A i

. 170]  0.08] 125.8743| -0.9394] 14200 CWiibl

2 180 0,08] 141,5541| -0.9565| 13832

1m0 0.08| 1382192 -0,8334 17583 d I’r )

5 200 0.08| 175,8833| -0,9303 79303 S e V s b ( 0

15 210 0,08 194,53604 -0,9471 21278 a —— c 0 a

1 270 0,08] 2122605 -0.9438] 23238

18 230 0.05 234.9973| -0,9404] 2526.9

5 240 0,08| 256.7872| -0.9369] 2737.0

0 250 0,08| 279,6361| -09333| 2933.8

N AL T2 eSS e e ——— ———

P [t g e

Puc. 2. Ucnons3osanne Excel npu onpexeeHHH TOPMO3HOro My TH N0 yAeIbHOR
TOPMO3HOI1 cu.te,

ol R B Fitral - Micresct Bacel = i X
B o Bet | Poatsraw  Tom B AR A . A
L = ] Y gl e daamrs CEc o A
B SCH : C T e e B S
Ecrimme A EER F | 5 e I Fewewse SOpuaTApoEETE Cream Coprepascs it i
- )‘ -'_'_5 E A :' *” ﬁmw-m’m g £ m':‘ ‘3 SEPUITHSIEINE © -a‘v-imq:. napee £ {Sopuar L7 W gunaTp T pugems -
rfepotuen . Upesc ) [P R 111 “Mugie R T S Sdin || prmrsosiend
) ~ D, =G CTENEABE03] p—— T < ¥
A N TS . - o | u I S TVD TS o o R T R e TR 1T DT e oo [ s i
|

D
Wl S @) aw) - sw),

80 | 324 | 291063 | -1,0199 | 0.0800 o Seas cusaouis £ Loy Lo
90 | 409 | 27,3304 | -1.02iS | 0,080 O’ﬁtp'efﬂﬁﬂfea’ﬂMie:-' YAE/NbHOW

1
3
3
4
5 100 203 46,7483 | -1,0238 0,080
§
e
3
]

10 o (e o | oo TOPNIO3HOW CuJibl MO

120 720 69,3537 | -1,0284 0.0801

130 | 843 | 831634 | -1.0311 | 00801 o . _ A |
140 | 974 | 982338 | -1,0336 | 0.0801 3335.@},@%1]}-]]0&,\‘“1‘% 3HaYeHU I
w0 450 | 1113 |1151585 | -1.0365 | 00805 '
1 160 | 1262 |1337440| -1,0393 | 00801 7 AT Fil 5
1w 170 | 1418 | 1545051 | -1,042¢4 | 0.0801 ﬂem}@f&M‘F’@:‘ﬂb}Hl@F@i
13 80 | 1383 |177,3806| -1,0455 | 00801
w190 | 1736 |00t 10487 |~ ogsor TOPMO3HOTO NYTH |
13200 | 1937 |2302766| -10522 | o080i F ' o
1 210 | 2125 |261,2007 | -1.0359 | 00801
17220 | 2320 |2045843| -1,0594 | o.0801
1230 | 2323 |331,7502] -1,0632 | o0,0801 b(V) _ C(V) Sd(%)
15240 | 2732 |373.3627 | -1,0674 | 0.0801 — *
o 230 | 2948 |417.3032| -L07i2 | oo0s02 0/0 0 0

Wb el e wod 4 A
Toroee 93

Puc. 3. Ucnoansosanue Excel npn onpenenennn yaeasHoii TopmMo3Hoii crite mo
BeJIHYHHE 1eHCTBUTE/ILHOT0 TOPMO3HOTO My TH.
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PEMKOBUMN PYXOMUN CKJIALL
e e o an _

Tabruya 3. IlpemeqbHO AONMYCTHMbIE, MO KPHTEPHIO OTCYTCTBHS 033, 3HAMEHHS
YAeJbHOH TOPMO3HOH CHIILI

Macca tapsl Barosa
Vo roul 58 59 60 61 62
1 2 3 4 5 6
20 0,0822 0,0809 0,0795 0,0781 0,0768
30 0,0788 0,0775 0,0762 0,0749 0,0736
40 0,0757 0,0745 0,0732 0,0720 0,0707
50 0,0730 0,0718 0,0706 0,0694 0,0682
60 0,0705 0,0694 0,0682 0,0670 0,0659
70 0,0683 0,0672 0,0660 0,0649 0,0638
80 0,0663 0,0652 0,0641 0,0630 0,0619
90 0,0644 0,0633 0,0623 0,0612 0,0601
100 0,0627 0,0616 0,0606 0,0596 0,0585
110 0,0611 0,0601 0,0591 0,0581 0,0571
120 0,0596 0,0587 0,0577 0,0567 0,0557
130 0,0583 0,0573 0,0564 0,0554 0,0544
140 0,0570 0,0561 0,0551 0,0542 0,0533
150 0,0559 0,0549 0,0540 0,0531 0,0522
160 0,0548 0,0539 0,0530 0,0521 0,0511
170 0,0538 0,0529 0,0520 0,0511 0,0502
180 0,0528 0,0519 0,0510 0,0502 0,0493
190 0,0519 0,0510 0,0502 0,0493 0,0484
200 0,0510 0,0502 0,0493 0,0485 0,0477
210 0,0502 0,0494 0,0486 0,0477 0,0469
220 0,0495 0,0487 0,0478 0,0470 0,0462
230 0,0488 0,0480 0,0471 0,0463 0,0455
240 0,0481 0,0473 0,0465 0,0457 0,0449
250 0,0474 0,0466 0,0459 0,0451 0,0443
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PEMKOBUM PYXOMHWM CKJIATT
B R e — e e e S S

JUns BHIGpaHHCrO THIA TOPMOZHOTO
LITHRAPA ONpeenaeTca JeHCTEHTENbHAL
CHIIA HAXATHA HAXJIAOKH Ha JHCK

e

KOI=%-(F;—pq/10—K )-n-17/1000

Ormpenenserca yaeibHasd CHIA HaXaTHA
HAKMTAJKH Ha SWUCK, IpHBefieHHaR K
NOBEPXHOCTH KaTaHMA KoJeca

5 _ﬂﬁle'm
. npus Rk Q"‘T

[e $oprynam Tabmaik 2 onpegenseTcs

OeHCTBRTENBHOE 3HAYEHHE TOPMO3HOIO
OYTH AAS MAaKCHUMATLHOH CKOpoCTH

"

ABHEKCHHA

S, =cVy)- 6"

Hna xosdduauuenta Tpenns naknagkne 0,35
QIIpeachACTCA YACHbHAR TOpMO3HAA CHNA

bd = 50 ) qamp

v

HeHcTBHTeNBHELE TOPMO3HOH TyTh MIepecyHTsIBacTCA
HA TOPMOZHOH IyTh E0€3Ra NpR HHEBMATHYECKOM U
3JICKTPONHEBMATHYECKOM TOPMOKEHHIX

IpoussoauTes POREpKa 1o
YCHOBHIO Ha OTCYTCTEHE 1034
THPH TOPMOKEHHH

s V. -t

— max_‘n
noesd Sd +
,6

L4

5d-€pmp <[ x]

Puc. 4. AnropuT™ pacdera JHCKOBOI0 TOPMO3a HACCAKHPCKOTO BATOHA.

B kauecTee NIpHMEepa HCIIONB30BAHHA VKA3aHHOTO aJTOpHTMAa paccMaTpHuBaeTCA
HaCCEDI{HpCKHﬁ BAroH C JHCKOBBEIM TOPMO30M, MCXONHLIE HAHHEIE A pactueTa HpHaBCACHEI B

Tabmuue 4. [locnenoBaTelbHOCTD U pe3yibTaThl pacyeTa NpUBeAeHA B Tabmunax 5 u 6.

Tabruya 4. XapaKTepHCTHKH NACCAKHPCKOTo BATOHA H TOPMO3HON CHCTEMbI

Ennnuna
Hanmenosanue xapaktepuctiim FUIHHL O6osnauenne | Benuunna
H3MepeHUs

KoHcTpykunoRHas ckopocTe ABMAKEHUS KM/ I/; 200

TopmosHoii myTk Noe3Aa NPU NHEBMATHUECKOM

TOPMOXKEHHH Ha TUIOINASKE H KOHCTPYKIMOHHOMH M S, 1600

CKOpOCTH, He Bonee

Bec parona (Tapa) kH (1¢) T 588,6 (60)

Bec BaroHa npu nonHoM BMECTHMOCTH kH (1c) o+T ?g?’g

k]

HMuametp Koseca MM R, 957
DddexTrpHag MIoMmANb TOPMOHONO HMAMHAPA (TH 18) cm? F;,, 112

Veunye BOZBPATHOI NPYIKUHBL H K, 630

llepenaToyHOE YHCIIO PHYAKHON Hepefauu - n 11,41

KILJ pergaskHOi nepenavn KIEIeRoro MeXaHH3Ma - Ui 0,97

HYueno TopMOsHLIX OHCKOB

(TpH OHCKA Ha OCH) . Poney 12

HHCno TOPMO3ZHBIX HAKIAZOK, AHCTBYIOMINX Ha OHH - k 5

JUCK )

OBmee YHCIO TOPMO3HBIX HAKIAKOK T, m 24

Cpennuit panuyc Tperus MM B 233

KosdduumeHT Tpenuns Haknanxu - Cop 0,35

PacueTHOe NaBneHHE B TOPMOIHOM LIUIMHEIpe Klla o, 380

B Y i N W P N PN
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PEMKOBHM PYXOMUM CKJIAJT
e a0

Tabauya 5. HocaenoBaTebHOCTD paciyeTa

Enumina
Haumenopanue napamerpa Pesynbrat pacyera
H3MEPEHHA
1 2 3
FefeTBerban ¢1a HaKaTi K, == (112-380/10-630).
IHCK 0 2
]. . . =
K, zg.(}i; -p, 110=K, )-n-1/1000 11,41-0,97/1000= 20,066
VY ienpHas cHila HaaTHs HaKTaZKy Ha
AUCK, IIPMBEICHHAR K OBEPXHOCTH 8, .= 2-233 20,066-24 _ 03357
FoOKoom - 957 698,47
nhp &
KaTaHus Kojieca S, =— "
| R, O+T
Yaenpaad TOpMO3Has CHIa
bh.=8 - b, =0,3357.0,35=0,1175
¢ Y’ (pmp

Tabnuya 6. TopmosHble HYTH HOACCAKHPCKOrO MO€3fa Ha IWIOMIAgKe NpH
MHEeBMATHYECKOM TOPMOKeHHH

CKOpOCTE, Ennuauna ToDMOSHOM TVTE
Km/d H3MEpeHHR P T
120 knfs M S, =618613-0,1175%7 +%§ ~629
140 xm/4 M Spoess = 84,6371-0,117557¢7 +1%£ =827
160 kn/a M S, s =111,1705.0,1175%%522 +1—606'—4 =1050
180 xm/u M S e = 141,5541-0,1175%9% 4 lio—; =1297
200 xm/a M S e = 175,8835-0,1175%°% 12004 1568
v, -t 4.17-(v2 =2, )
Topmosable nyTH, HONYUEHHBIE 0 GopMyTe § =0 7 n___ i+l
P 7 bopye 5; 3,6 Z by +a@, +i,
120 xm/g M 630
140 xm/a M 829
160 xv/g M 1053
180 xm/4 M 1297
200 xm/4 M 1568

Cpenree 3aMeANCHHE TACCAKUPCKOTO IOE3/IA ONpPEeIIeTcs HHTErPUpOBAHHEM
yPaBHEHHA 3aMe/IeHu (puc. 5), onpeaensercs o GopMyne [4]:
N
== [(k 1"+, 1 +1,)dt,
4)
torin )
rae, k. (i=1,2,3) - xosdpdunnents ypapaenns (puc.5);

f = NOJIHOE BpEMA TOPMOXXCHHS, C.

torn!

B A = o e -
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PEMKOBUY PYXOMHU CKJIAJ]

010, 12141618 20 22 2426 2830 22 3. 36 32 40, 47 44 4645, SO. 52 54, 5658 ¢
; i ; . L ; e - .

T Bamne] w7, 00w7] [meroge] [s1s;0sw

57.3;-0,927 |

[ |

- {a(120) = ~2.10% - 40,0017 -1-09727|

[a40) = -2.107 7 40,0019 -1 —00832]

S 1% TR P,

AnropuiM pacdera TOpMO3HOH 3(P(HEKTHBHOCTH NACCAXHPCKOTO BArOHA (PHPMEI
«Knorr-Bremse» B 3HAYNTENGHOH CTENEHH OTIMYACTCA OT PACYETOB, HPUHATHIX B CTPAHAX
CHY'. [Tns numocTpalluk pacyeTa oo MeTonuke «Knorr-Bremse» IpUHATE HCXOAHEIE DAHHEIE

npenpIyInero pacuera (cM. Tabn. 4). Pacuer npusenen & Tabnune 7.

o a(200) = 20107 12 +0,0027 -1 ~1,0224

Puc. 5. I'padHkH 3aMef/ieHNA TACCAKHPCKOTO I0e3Aa.

Tabnuya 7. Pacyer maccaXMPCKOro BaroHa mo merogmke ¢pupmor «Knorr-Bremse»

e

Haumenosanue Exummua OGosHaserue Pesynprar
H3Mepenud | («Knorr-Bremse») Y
1 2 3 4
THI - maccaxupCKmil
Macca nopoxHero Baroga KT m 60000
Macea BaroHa mpH IoIHoMA Kr
3arpy3Ke m 71200
Bpamaromascs macea (5 % ot KI
Macchl Taphl) m, 3009,00
Yneno TOpMO3HEIX HUITHHAPOB IOT n, 12,00
YHCHo TOPMO3HBIX JUCKOB T n, 12,00
IlapaMeTpEI TOPMOZHOTO IHIMHAPA

S dexTuBHAL TLIOIHAAB TOPIUHA o 4, 112,00
TOPMO3HOIQ NHNHHIpA
Yeunre oTuyCKHOM IpYIKHKb] H G 630
KILH TopMo3HOTO UNAMHApPa - Ne 0,97
Haenerne _B TOPMO3HOM LHJMHAPE Bar . 380,00
(rpy)xeHblit)
Ilepenatounoe OTHOINEHNE .

§ - U 11,41
PEMAaKHOH mepenadn
Huametp xoneca (HOBOE) MM RR_n 957
Cpennuit paguyc TpeHus MM y, 233

R e T N N N N P
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PEAKOBUH PYXOMUN CKJIAJT

e — e S e e
IMpopomxenve Tadbnuie: 7

1 2 3 4
[ToBepxHOCTE TPEHHA TOPMO3HEIX - 4, 400
HAKIIAJ0K
KomuuecTBO KONECHEIX Hap T n, 4
Ob6mas Macca Bpamarmascsa T w=m-+m, 74200,00
OTHOCHUTEIBHO KOJECa
KoaddurmmeHT Tpenus HaxIaakin - Hy 0,35
MakcuMansHas CKOpoCcTh KM/Y v 200,00
TopMO3HOH DYTh NPY HHEBMATHYECKOM v . 1600,00
TOPMOKEHIH
Bpems ceofomHOro OBIDKEHIA 0T HaUana . ; 0.00
IpUBECHUA TOPMO33 B JEHCTBHE 0 ’
Bpems HanonHeHus a0 95 % ot c ; 4
HOMMHAJIBHOTO JTABICHHS !
Yernue Ha ITOKE TOPMO3HOTO LIATHHAPA H F =p.-A4,10~F, 3626,00
Cnna Ha)KaTHS HaKIAA0K Ha OJMH JAMCK H Fo=F i, -ng 40131,48
CyMMapHas CHila HaxaTHst HaxaagoK H fp=nF 481577,76
VY aensHOe JaBJICHUE HAXKATHSI HAKIAAKY Ha , _F
HCK How | pa=y 50,16
CyMMapHas CHlla HAKATHA HaKIagoK, 2.y
NpHBEIEHHAs K TIOBEPXHOCTH KATAHHS H Fp.=F, p; = 23449868
Koleca L
CHila HOKATHs, IPUBCASHHAS K H F, . = Fy 58624.67
HOBEPXHOCTH KaTaHHA KOJeca My
Topmo3nad macca (OeHCTBHTENLHbIH
i _ Fa 0 33,57%
TOPMO3HOHM Koabduinent) Ges yueTa . A= -100%
m-g (0,3357)
BPAIIAIOIIUXCA MACC
Topmosnas Macca (DeficTBUTeNBHBIIH F 31.60%
TOPMO3HOH KOS(QPUIMEDT) ¢ YIETOM - A, =—2.100% DO
w-g (0,316)
BpAIAIOIHXC Mace
-F,
Peamusyemoe crelieHHe KOJieca ¢ PEbeoM | - fy = s Tar 0,113
Crna 3aMeNieHus Tpy NeHCTBHE Fyp =ty F, $2074,538
IHEBMATHIECKOI0 TOPMO3a Ha INIOLIAHKE
3ame /ICHHE HA eIHHHIY MacChl BarOHA b — 5 p 1106
(yRensHas cHIa 3aMeUICHHA) P w, ’
3aMenenne Ba CIycKe by =— s g 0
4 S~ 1000
O01mee 3amensicHEe HA CIIYCKE b=b,+b, 1,106
TopMo3KOi IyTh IPH [THEBMATHUECKOM S= v Ly (2:4,+1)
TOPMOXKEHHH HA HIOHIAIKE T 136%2.2.b 362
120 xm/4 M 569,0
140 xkm/49 M 761,5
160 xM/u M 981,9
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Kouner tabmusr 7

1 2 3 4
180 xM/u M 1230,2
200 xM/ M 1506,4
2
v
Cpennee 3ameienue "T367.2.8
120 xv/a M/c? 0,976
140 xm/y M/c? 0,593
160 xM/g Mm/c? 1,006
180 xm/u M/c? 1,016
200 xv/g M/c? 1,024

CpaBHUTENBHBI  AHANM3  METOAMK  pacueToOB  TOPMO3HOH  >QeKTHBHOCTH
NACCAXKUPCKOro BArOHA ¢ JIMCKOBBIM TOPMO30M TI0Ka3al (Tabn. 8):

l.  Pasnuiue B BENUYMHAX TOPMO3HLIX MHyTell OGYCHOBIEHO IPHANMNHAILHO
PasHBIMU AJITOPHTMAMH OTPEHENEeHHS TOPMO3HOTO IIYTH IACCRKHAPCKOTO NOE3Ha;

2.  TopMmosHo#t mUyTe B MpetaraeMoif METOOMKE  ONpeleNsercs  IIyTeM
HHTETPHPOBAaHNA AU PepeHIHANIBHOIO YPABHEHNS JBIKEHIE, a [0 MeTonuke «Knorr-Bremses -
110 HaYanbHOH CKOPOCTH U 3aMeJUICHIX0 BaroHa. Kpome Toro, B THIOBO METOMHKE YIHTHIBACTCH
3aMEIVIEHHE MOe3Na MpH ACHCTBHY YACNLHOM 3aMEULIONMIEH CHIBI M OCHOBHOTO YIENBHOTO
COTPOTHBJICHHA OBIDKCHHIO noe3ma, a B wMeromuke «Knorr-Bremse» pomomHuTenbHOE
COIPOTHBIICHUE YUMTHIBACTCA BPALIAIONIMMHCI MaccaMi, KOTOPBIE CKIAObIBAIOTCA C MACCOM
BaroHa.

Tgbauya 8. CpaBHATEILHBIN AHAJNS PE3YALTATOB PACUETHLIX HCCIeA0BAHMAI

. Pacuer o
TuoosLIf
Hanmenosanne pacuer METOIHKE Paznuune, %
«Knomr-Bremse»
Topmo3HO# My Th NACCaXUPCKOTO TI03A [IPH ITHEBMATHYECKOM TOPMOKEHHH Ha
ITOIIATKE
120 xm/a 629 569,0 9,54%
140 km/a 827 761,5 7,92%
160 xm/y 1050 981,9 6,49%
180 xm/u 1297 1230,2 5,15%
200 xm/3 1568 1506,4 3,93%
VneneHas cHlla HaXXaTUA
HaKIaAKH Ha JUCK, IPHBEIEHHAS 0,3357 -
K IIOBEPXHOCTH KaTaHua Kolieca CoBnagaror
TopMmosnas mMacca ez yuera 33,57%
BPALIAROIIHXCA MAce
YIenbyas TOPMO3HAS CHIIA 0,1175 3,83% (coBmamarot
Peanusyemoe cuennerue Koneca 0.113 0e3 yuera
C peIBCcOM ’ BpalIarompxcd Mace)
Cpeznee 3amenmenue
120 xm/4 -0,951 -0,976 2,63%
140 xm/y -0,956 -0,993 3,87%
160 x/y -0,958 -1,006 5,01%
180 xm/u (0,964 -1,016 5,39%
200 km/g -0,967 -1,024 5,89%

e T Yo T W NN N
19



PEMKOBYI PYXOMUIN CKIIATT

R e e  — — a— an a eo e e e  R Y N
Kak IIPpaBHiO0 B TCXHUYCCKOM 3aMadHH Ha IIPOCKTHPOBAHUC MACCKHPCKOTO BaroHa

YKa3BIBACTCS Be/IHYHHA TOPMOSHOTO MYTH, a TAaKKe MaKCHMAabHAad CKOPOCTD ABKeHus. [Tpu
3TOM BO3HHKaeT HEOOXONMMOCTE BHIOOpA TakHX IapaMeTpoB TOPMO3HOIO GlOKa, KOTOpHIE
obecne HBanT TOPMO3HEYIO 3QheKTHBHOCTD, 33IaHHYIO TEXHRYECKHM 3aTadHeM.

A pemenus mocTaBneHHOR 3adadu ORI paspaloTaH AJTOPHTM, TPECTABIEHHEIH
Ha pHC. 6, cOrIacHo KoTopoMy BHIGOP >({eKTHBHON NNOIAAM HOPHIHS TOPMO3HOTO
IMIMHAPA TPOM3BOOMTCA 110 YCHOBHIO  TIPENENbHOIO MAaKCHMANLHOTO TOPMO3HOIO IYTH
HACCAKHPCKOro [0e3/1a Ha MNOMAaiKe IPH MHEBMaTHYECKOM TOPMOKEHHH.

Peanmzanpn anroputrMma npuBeleHa B Tabmauue 9 A HacCaXHPCKOro Ioesfa,
TOPMO3HOR IIyTh KOTOPOr0 HE JOMKEH IpeBslmaTth 1600 M Ha miomaaxe mpu
NHEBMATHYESCKOM TOPMOKEHHH IIPY CKOPOCTH B Hadaje TopMoxkenua 200 km/g.
XapaKTepUCTHUKH BaTOHA [IPHEATE aHaTOTHYHEIE IPeBIAyIIHM pacieTaM (cM. Taba. 4).

1) Onpenenserca ' 2) Ilo popmMynam TaGMHIT 2 OnpegenseTcs yIaeAbHas TopMo3Had
OeHCTBRTENbHBIA CHNIA [IPH MAKCHMANBHOH 3a1AEHOH CKOPOCTH OBMMKEHHS
TOPMO3HOH ITYTh - . (¥ )
P > bd (Vmax) - C(Vmax) So (Vmax) e
S = | g _ VU 5
@ [ roead 3,6 _
4) C ucnenslopaHuem GopMynst (3) 3) [o upHAATOMY KO>@bHHHEHTY TpeHu,
ORpPEOEIASTCA CHlAa HAXATH HAKINAIKH Ha onpefensercs NeHCTBUTEIRHAS CHNIA
AHCK BaMKaTHS HAKNANOK, HIPHBENEHHAS K
Rk (Q - _T) . 50,”‘0”6 w TOBEPXHOCTH KaTaHMA Koleca
K"j = ’ bc) (Vmax)
¥ w 5 4 = —
e
¢ (‘Qmp
53 C yuetoM dopMyInsl (3) onpeaennerca
>b(eKTHBHAS TLIOMARb TOPMOSHOTO 6) Ilo TunepasmepHomy pagy (tadn. 1), ¢
LHJIHHADA YUETOM MONYy4eHHOR ddexTHRHOH
»{  Mnomazy, BEOHpacTCH THI TOPMO3HOTO
K, -k-1000 10 > (A, BROHP P
i LK — UunuEDpe, a no tabmuue 2 yToyHdeTcs
H, " e
' n-n P b, BeHCTBHTENEHELH TOPMO3HOM MTYTh BarOHA

Pucynox 7. AnropuT™ onpeeleHIs MapAMETPOR K/ICIIEBOro MEXaAHH3IMA 10 33AAHHOMY
3HAMCHHIO TOPMO3HOMY MY TH HACCAKUPCKOTo M0€31a NPH MAKCAMAJILHONH CKOPOCTH B
Ha4ajle TOPMOKEHHA.

Tabruya 9. Ioc/ieoBATEALHOCTD PACYETA MO BLIGOPY KJICHIEBOr0 MeXaAHH3MA

Emununa
Haumenopanue napamerpa PesyneraTa pacyera
H3MEpPEHUs
| 2 3

JefcTBUTeNbHBI TOPMO3HOH

V .t .

Sd=[S]——§—gL M Sa=1600—w=1378

IyTH: BarOHa ? 3,6

Y oenrHasS CUNA HAKATHA

HaKIaJKy Ha AUCK, NpUBSICHHAS
K TOBEPXHOCTH KaTaHuy KoJleca . b, =2302766-1378 "% =(,1146
1pu ckopocta 200 xm/u

b, = 230,2766 - S;-05
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Konen rabmune: 9

1 2 3
KosdduruenT aeficTBHTENBROM
CHJIBL HaXKaTHA HAKIAJ0K,
NPHBEICHHEIH K IIOBEPXHOCTH 0,1146
KaTaHus Kojieca - dumpus = T 3ET T 0,3274
b,(¥, ’
60,»9::8 - 0( max)
@mp
Crna HaKaTHS HAKIaJKy Ha
AHCK 957 698,47-0,3274
. H K, = — : =19,57
K, =R ) e ) 475233 24
rmp m
SthdexkTUBHAL TUIOHAMP
TOPMO3HOTO IIMIKHAPA B [19,57 -2-1000 3 Oj 10
ﬂ:[ffork-IOOOJrKﬁ }_ﬂ o " 1141097 380
n- 7? p bl = 109,64
o Tabmune | BHGHpacTcs
bmrekafitnas OonbIIas IpuBnMaercs Tan 18 TopMosgoro

3¢ heKTHBHAS AOIALE cM? mMAEApa ¢ 3¢ (eKTHBHOH

TOPMO3HOIO LIIHHpPaA momage 112

A1 IPUHATOTO THIIA TOPMO3HOIO MITMHAPA IPOU3BONHTCS THIOBHI pacueT

TOPMO3HOH 3@ QPeKTHBHOCTH MaccaxupeKoro moe3fa mo Tabiumam 5 u 6

Brieonni

HpepioxenHas METONMKA PpAaCHETHBLIX — HCCAGAOBAaHHH, OGasmpylomascs Ha
KOMITLIOTCPHOM ~MOJCTHPOBAHHA MO3BOJISET BRINOJNHATH pPAacyueTHBIE HCCIETOBAHHUA ¢
HCTIONB30BAHMEM YHHBEPCAIBHBIX (OPMYD, a TakKe OCYLISCTBIATH BBIOOD TapaMeTpoB
KAEHIEBOTO MEXAHM3MA 00eCTIeUHBAIOMINX 3a7AHHYI0 TEXHUYCCKHM 3alaHUEeM TOPMOZHYIO
5(GbEKTUBHOCTE MACCAKHPCKHX BATOHOB ¢ THCKOBEIM TOPMO30OM.
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YROCKOHANEHHA npoLecis QyHKUIONYBAHHA JUCKORHX MafbM | DHC. ... KAHA. TeXH. Hayk ; 05.22.07 / Cadporos Onexcanap
Munxafinasud ; Jlep:k, Kol ~TeXHON. YR-T Tpaucn., JI1 "Ykp. HIII saronobyaysanua”. - K., 2010, - 203 apk.

2. «HopMbl ana pacueTe W OPOSKTHDOBAHHA BATOHOB >kemesmsiX mopor MIIC komen 1520 mwm
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3 B.I'. Huosemuce. HopMer 4 MeTozsl pacueta aproTopmosos / Muosemuer B.T, IpeSertok [1.T. - H-o
«Tpancoopry, Mockea, 19711, 37 ¢.;

4, ILT. Tpe6emox. [pasuna TopMosHbIx pacuetos / [peSeriok [T T.— M.: Hutexer, 2004, - [14 ¢,
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C.A. Yebypos

3ACTOCYBAHHA METOJIY AKYCTHYHOI EMICII JIIS OITHKHA
XAPAKTEPHCTHK BUTPUBAJIOCTI HOBUX, HE BYBIIIMIX B
EKCIUTYATAHIE, JINTHX JETAJIEHA BI3KIB BAHTASKHUX BAT'OHIB

Buxnaoeno xopomkuil 02180 CUCHEMU KOHMPOMIO AKOcmi 6y3nie i demaneil
eazonis, IMToxazamo axmyaivHicmb Memody arKycmuunoi emicii ma MONCRUGICHb
BUKOPUCHAHHA {020 014 KOHMPORIO MEXHIYHoz0 cmaHy oOemanell ¢ npoueci
Keanihixanifinux, cepmuinayiiinux, KonmporeHux i iHwiux euodie eunpobyeans Ha
GHIOMY.

Beryn

[lpobiema BTOMH, a caMe pPYHHYBaHHA METalNiB TiH i€ HAUPYXEHb, ILHO
IMIHEOKOTBCS IUKITIYHO, OUIBIO HH3BKHX HiXK Ipafilis BHTPHBAJOCTI, BUHHKIA OLrolue cra
POKIB TOMY Ta 3 TOTO Yacy iHTepec 1o Hel TUIBKH 30inbmyeThes.

le noB’s2auo 3 THM, o 0arato BIONOBIJaNBHUX AEeTaned MAlHH i KOHCTPYKLIl B
MIIOMY NOPaoloTh B YMOBAaX HaBaHTAKEHb, IO IIOBTOPIOIOTHCA (3HAKO3MiHHUK abo
3HAKOMOCTIHHKX) 1 IX pecypc HINKOM BH3HAYAECTHCA IMKIIYHOX BUTPUBAIICTIO MaTepiaiB, 3
SAKUX BOHM CKOHCTpyHoBaHi [1].

Mertoro BumpoOyBaHE Ha BTOMY € BHM3HA4YEHHSI JOBIOBIYHOCTI a00 mouarky
pYHHYBaHHS €IeMCEHTa, 10 BANPOBOBYETHCH, NIANAHONO Xii HABAHTAXEHHS 3 aMIUIITYAOR,
IO 3MIHKETECT B 3afaHil TOCIIAOBHOCTL. ¥ HEAKHX BHIAZKAX MOXKYTH CTABHTHCS OCOOIIHBL
uini pANPoOYRaRHL, HAOPHKIA, KOJXH elI¢MEHT, ({0 BUIPOOOBYETHCA € AeTallmo abo BY3moM
MAIIHHE 1 2aflaHa TIOCTIIOBHICTE NPHKIAJaHHA 3MIHHUX HaBaHTaXeHEL BIATBOpIOE poGoui
YMOBH HaBaHTaKeHH: {2].

CaMe 1ell Bunanok, xoau ob’exrom BunpoSyBaHb € gerTailh ado By201 MAlUHMY, i
IPEACTARISE IHTEpeC A1 Hiel poboTH.

Orasg cucTeMH KOHTPOJIIO AKOCTI BY3JIB i AeTaneil Baronis

BunpoOyBaHHsS Ha BTOMY (32 CYTTIO pDYHHIBHHI KOHTPOAB) NPH3BOIATE 10
pydHyBaHHA 00’ €KTa KOHTpONIO alo, JK MiHIMYyM, He FapaHTYIOTh MPHAATHOCTI HOro Mo
excrnyaramii micag BunpoOyeamb., HepylHiBHEN KOHTPONE HE MMOPYIIYE NPHAATHOCTI
HPOIYKIII 10 3aCTOCYBAHHA.

OntumanbHa CHCTEMa KOHTPOJHO TOBHHHA 3a0e3NedyBaTd MakCHMAaIbHY TEXHIUHY
eEeKTHBHICTE KOHTPOMIO 3a MIHIMANBHEX 3aTpaTl. [exHidHa eQeKTHUBHICTE KOHTPOJIO
OB’ A3aHa 3 JOCTOBIPHICTIO KOHTPOMIO Ta CTYICHIO TOYHOCTI HOTO pesyabTaris, T100TO
IPABIIBHICTIO BiTHeCeHHA 00’eKTiB A0 mpuaaTtHUx abo GpaxkoRaHUX HA OCHOBI Pe3yNbTATIB
KOHTpomo [3].

AKTyanbHICTE HEPYHHIBHHX METOOIE KOHTPOIIO ITOKNAJACTLCS B BHABICHRHI
JedeKTiB 9K Ha MOBEPXHI, TaK M BCEpeIHHI BIMUIMBKH (OPYIIEHHS CYIHNLHOCTI MaTepiany,
HasIBHICTE HEMETANCBHX BEKJIIOUEHE 1 T.I.) HE TUIBKM B OHVHINYHHAX 3paskax, a it y Bcilf mapTii
BHpOGIB, IO 3BOAUTE O MIHIMyMY TIONAIaHHs B EKCTUTYATallilo Opaky.

Cucrema HepyitHipHoTo KoHTpomo (HK) Tex#iugoro ¢Tany By3IiE i Aetaiell BaroHis
GazyeThCs Ha 3aCTOCYBaHHI BUXPOCTPYMOBOTO, MaTHITHHX 1 aKyCTHYHHX METOIIB KOHTPOMIO,
OPUIOMY aKYCTUYHI € OCHOBHHMH /i BHABJICHHS BHYTPIMHIX Ae(eKTIB ¥ BiOIHBKAX.

© C.A. Yedypos, 2016
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Merogu HK MOXIHBO BHKOPUCTOBYBATH i IOHOBXKEHHA TEPMIHY CIOyxOH

BHpOoOiB, IO 3HaXONATBECS B eKCIUyaramii. Jmi 1poro JOUNBHO BHKOPHCTOBYBATH
MarHiTonopomkosak MeToa HK ta (abo) Meron akyctiusoi emicti (AE) [4].

HanpsaMxoM Lux AocHikeHb € 3actocyBaHHA MeTofiB HK fng ymockoHanenns
{1onoBHEHHA, TIABUINEGHHA AKOCTI BuNpoOyBaHb, MATBEPKEHHA, a MOXKIMBO B
MadOyTHbOMY H fK IGTEPHATHBA) BHIPOOYBAHE Ha BTOMY 3 METOI OTpPMMAKHS Ginmbim
HOBHOI Ta goctoripHOi 1HdgopMaril npo Aetasi abo YACTHHE AETANCH.

Meta poboTn

ITponioHyeThcs NEPCHEKTHBHA METOJHKA OLUHKH XapaKTepHCTHK BUTPHUBATIOCTI
HOBYX, He OYBIINX B eKCIUIyaTamlil, ZeTailell 10 MOKA3HUKY OIIOPY BTOMH MaTepianis, Ie €
HaH6LIBII PO3IOBCIOKEHOIO OLIHKOIO MEXAHIUANX BIIACTHBOCTEH, 3 BUKOPHCTAHHIM METOLY
AE B paMkax KpamdikamifHux, ceprudikamiffHuX, KOHTPONBHHX 1 IHIOMX BYOIB
BUIIPOOYBaHb,

Metoa AL ¢ omHuM i3 HaitOiABID mepenexkTwBuux Meronip HK Bsaram, ocobmupo
aKyCTHYHHX. BiH 3acHOBaHH} Ha peecTpalil 3BYKOBHX CATHaimiB, SKi 3MIHIOIOTBCH Iif 9ac
niacTH4IHol Zedopmanii TBEpAMX CEPSHOBHIN, PO3BUTKY AehextiB, TepTi, NPOXoXxeHHi
pifKuX 1 ra3omoAiGHHX PEeJOBHH Yepes BY3bKi OTBOPH — HACKpIisHi Ae(exTy; BONomic paaoM
Hepepar, 3aBJAKH SKMM CYTTEBO PO3IHPIOIOTECS Moxumsocti sk HK Tax i texmiunoi
nmiarnoctuka (1]1).

Meton AE zabesnedye BusRNeHHs mMediekTiB, IO PO3BMBAKOTLCH, 34 HOIIOMOTOIO
peecTpalii Ta anani3y aKyCTHMYHMX XBHIIb, IO BHHUKAIOTH B IpoLeci mwiacTuukoi sedopmanii
Ta 3pOCTaHHA TPIIIHH B 00°€KTAX, 1110 KOHTPOTIOIOTHCA.

Le noseonse knacudikypaTu NeQekTH He 3a po3MipaMu abo iHINuME APYTOPIAHMMH
i mocepeAHIMH O3HaKaMM KaTacTpoditHol CHTyalil, a 3a cTynedeM 1xX Hebe3nmexu aAng o6’ exTa,
IO KOHTPONOETheA. Tpeba BIMITHTH, IO 06’€KT MOXKe BUITH 3 Nady He TINBKH B Pe3yabTaTi
3POCTAHHSA HeCYILTBHOCTEH, ane TaKoXK depe3 3MiHy (Gopmu, BTpaTy CTIHKOCTI T4 paAy iHIIHX
npuyny. Y upoMy pasi AE curmanmisye mpo pos3uTok Hebaxamux mpomeci. V 6arathox
BHIJAAKAX BifIMIYEHI IpOUecH, fAKi IpU3BONATL OO0 BiAMoBx o6’ckta abo  Horo
KaracTpoQIuHoro pyHHYBaHHS, OMIHIOITECA 3 BUKODHCTAHHSM MEXaHixu pyiHyBaHHA. Y
Bunaaky AE-Meromy mae Miclle 00’¢KTHBHE NepecideHHs obnacteii piacHe AE-merony Ta
MEeXaHIKM pyHHyBauH [5].

Metoa AE-koMTpomo 6a3yeThes HA MPHHIMIIAX MEXAHIKH PYHHYBaHHA, 1Ka OLHIOE
BIUTHE feheKTy Ha CTYHiHb Gesnexu o6’ekTa. OCKinpky iHIMACHTH, aBapil Ta karacTpodivmi
PyHHYBAaHHS NPOMHUCIOBHX O0’€KTiB BinOyBaloThcd TNEPEBAKHO B PEeSYIBTATI pPOIBHTKY
TPIil(HH, MPHHLIHUIIOBOIO BHMOroK X0 mpomucnorux Metomie HK i TH e 3matHicts mo
BHABNCHHA TPIIMH, iX iAeHTHbIKALIT Ta OLIHKH CTYHEHIO HeheseKH.

Meton AE, y meBHOMy cenci, MOXJIHBO PO3ILINATH AK eKCTEpHMEHTANLHAL
iHcTpyMenT MexaHiky Ta Gismkn pyHuyeamsg, Ilo BimHomenmo mo mpobieM TexHiumoi
Oeanexn BUpOOHMINX 00°extiB MeTon AE iHTerpye meromuuni acnektu HK i T/ 3 ozmoro
Ooky, i MOAem MexaHIKH pyHHYBaHHA — 3 iHIHOTO. ¥ pesyisTari Ha HOBOMY SKiCHOMY piBHi
sabeznedyeThes Gesrexa Ta HaniltnicTs ofnagHaHHS HeGe3NeYHMX BHPOOHHYMX 06°€KTIB i
BIOTOBIHAIBHHX JeTanell pyXoMOTo CKIany.

Meton AE MoXe BHKOPHCTOBYBATHCA IUI1 KOHTPOMIO HA BCIX CTajisx i eramax
KUTTA 00’€KTiB: Mif Yac ix NPOEKTYBAaHHs, BHTOTOBNEHH® (B IIpoLieci NpuilMaTbHEX
BUNPOOYBaHb, I Yac TEPiOXMYHUX TEXHIYHMX OCBIIYEHHAX, B Hpoueci pobotu 06’cKTy Ta
YIpH BEPIIICHH] HUTaHHS HPO HPHITHHEHAS HOT0 eXCITyaTallii).

Mera AE-KOHTpOMIO: 3HAXOMXKCHHSA, BH3HAYEHHS KOOPHNMHAT 1 CTEXKEHHS
(MoHiTOpUHT) 3a mKepenamu AE, aKi 0B’ #3aHi 3 HECYUINBHOCTAMH Ha IOBEPXHi 460 B TOBII
CTIHKH 06’ €KTa, 0 KOHTPOIFOETECS, YK 3BaPHOTO 3 cAnamus {5].

S P\
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ITinroroska xo Bunpodypann

Iepen nporenenHsM BANPOOYBaHE HAa BTOMY i AE-KOHTPOIIO NPOBOMHMO PETENLHE
BHBYEHHA 00’ €KTa KOHTPOJIFO 3 METOW BHABJICHHS 30BHIMHIX AedeKTiB (y pasl X HasBHOCTI),
a TaKOK JnA po3spoOku TexHomorii KoHTpomo. TexHoNoris KOHTPOMO MHOBHHHA OyTu
HABeJICHa ¥ 3BITHI JOKyMEHTall Ha KOHTPONb,

[Tig dac cxiazaHHA TEXHONOrIYHOI XapTu (IHCTPYKLII) KOHTPOIK HeoOXinHO MaTk
HACTYIIHI JaHi:

- AKyCTH4HI BIACTHBOCTI MaTtepiany 06’€KTa, IO KOHTPOMOCTRCH, BIHOYAIOUM
HeoOXinHl g BUKOHAHHA AE-KoHTpomro wBHOKOCTI Ta x0e(illi€HTH 3racaHas XBHJIb,
iMIIeJaHCH MaTepialiiB;

- BIIACTHBOCTI MaTepiaily o0’ eKTy, aki noTpibui ams AE-KonTpoo;

- mapaMerpu 00’ €KTY SK aKyCTHYHOIO KaHamy.

AxycTHyHl Ta AE-mapaMeTpH OTPUMYEMO i 9ac MOIEePeAHBOTO BUBYCHHS 06’ eKTY
KOHTpOM0, a00 BUKOPHCTOBYEMO BIJIOMi 3 TEXHIUHOL TA HAYKOROL JiTEpaTypH AaHi.

Ha ocHOBI OTpHMaHNX JAaHHX PO3POOIAEMO METOANYHI CIOCO0K KOHTPOMO 00’ €XTy,
a Takoxk pospodnaeMo cucremy (abo BHOMpacMO 31 BXE ICHYIOUMX CHCTEM 1 KpHTepiis)
knacudikaiii mrepen AE Ta KpuTepiik OIiHKH pe3yIpTaTiBE KOHTPOIIO [6].

B iHCTpyXUil Ha KOHTPOJIE NOBHHHA MICTUTHCS HACTYIHA iH(OpMaid:

- Martepian i KOHCTPYKilia 06’€KTa, MO KOHTPOJIOETHCS, BEJXOYAIOYH PO3MIpH i
dbopmy; . .

- JaHi [Ipo MapaMeTPH LIyMiB;

-~ THIL 1 TapaMeTpH nepeTBoproBatdiB AE, iX BHpoOHUK;

- METOJ KpillIeHHA HepeTopioeauis AE;

- KOHTaKTHe CepPelOBHILIE;

- cXeMa po3TalllyBaHHs MepeTBOpIoBadie AE;

- THI Tipunany AE, fioro mapametpu;

- OTIMC CHCTEMH Ta pe3ynbTaTiB KaniOpysanHs AE-anapatypu;

- JIaHi, W0 PEECTPYIOThLCS TA METOAM PeccTpalii;

- cucreMa KinacHpixanii mxepen AE i kpmrepii omiHkm cTaHy o6 ekTy, Mo
KOHTPOJIOETRCS, 38 PE3YILTATAMU KOHTPOIIIO;

- KBauTi(piKailist oTieparopie.

Hant npo 00’ €KT KOHTPOIIO Ta OCHOBHI apaMEeTPH KOHTPOITIO 3aHOCATh ¥ TIPOTOKOIL.

Hns o0’ekTiB, KOTpi NONEpPeAHBO HABAHTAXKYBANMKCH ab0 3HAXOOWIHMCE A
HABAHTA/KCHHAM, HABAHTAXCHHA MOBMHHI OyTH 3MEHIHEHI N[O NONEpPeIHBO BH3HAUEHOTO
piBHA. Yac BUTPHMKH IIpH TIOHMKECHOMY THCKY HOBHHEH OYTH BCTAHOBICHMI Ha OCHOBI
TONEPENHBO OTPUMAHHX JAHHX.

O6’exTH OBUHAI KOHTPOIOBATHCA B IX poGodoMy nmomoxensi. [licns mporenenns
MATOTOBYMX PoOIT 3ALACHIOIOTECS Oe3MocepedHE0 POGOTH 3 KOHTPOIIO, AKI HOUHHAIOTECS 3
yeraHoBKH nepersopioBada AE (ITAE) ua 06’cxt. Ticna yceranosku IIAE, a Takox micng
IpPOBENEHHA BUNPOOYBAaHb, BHKOHYEMO TEpPEBIPKY Npane3maTHOCTI AE-cucTeMH IisXoM
30yMKEHHS aKycTH4HOro curaany AE-imitaTopoM, mio posramwosanmii Ha NeBHiH BiacTaHi
Big koxHoro [TAE.

IlTpoBeneuns BunpodyBaHD

ITicnd BMKOHAHHA HiATOTOBYMX PoOIT i HANAINTYBAHHS BHKOHYEMO HABAHTAXYBAHHA
06’¢cxkTy. AE-KOHTpONb HMPOXOOHUTH B IIpolleci HaBaHTaKeHHS o6 eKTy M0 TEBHOI, paHilne
BUOPaHO] BETHYMHH. _

PosramyBamus mxepenr AE HeoOXigHO BH3HAYaTH 3 33aJaHOI0 TOYHICTIO, a0 3
BHKOPHCTaHHAM OaraToxaHaNIbHOL CHCTEMH JOKallii a0 30HHOI0 KOHTPOIIO.

Busnauenns koopamsar joxepen AE-curHamiB BUKOHYEMO B peXuMi MIaMapHOI
nokamii, ToOTe He BU3HAYAETRCS TIHOVMHE 3ajAraHid IKepel [6].
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ToxwbKkH OOYHCNEHHS KOOPAHHAT BH3HAYAIOTHCA IOXHOKAMH BHMIPIOBAHHA Yacy
HaJ(XOJPKEHHS CHTHAIY Ha nepeTBopiopadi. [hxepenaMu noxubok apistoThes:

- MOXHOKH BHMIPIOBAKHS YACOBUX IHTEPBANIB;

- BLOMIHHICTE peanbHUX IUIAXIB PO3NOBCIOMKXEHHS Bill TEOPETHIHO IIPAHHATHX;

- HAJBHICTE aHi30TPOIIl MBHAKOCT] PO3NOBCIOMKEHHS CHIHAIB;

- 3MiHA QOPMHE CHTHARY B PE3YILTATI PO3NOBCIODKEHHS IO KOHCTPYKIUT;

- HAKJI4JICHH] 3a YaCOM CHTHAJIIB, 8 TAKOK NI ASKINBKOX HKEPeN;

- peecTpalis NepeTBOPIOBAYAMY XBHIIb PI3HHX THIIIB;

- moxuOKa BUMIPIOBAHHS (3aAaBaHHs ) IUBHIKOCT] 3BYKY;

- moxubka 3aapaHHs koopuHat HAE.

Jo HaBaHTaXeHHS O0’€KTY OIIHIOIOTE MNOXUOKY BH3HAUCHHS KOOPAMHAT 34
IOLOMOTO0 iMiTaropa. Horo BCTAHOBMIOIOTH y BH3HAYEHIN TOWHI 06’€KTY T4 MOPIBHIOKTH
NOKASHHKH CHCTEMH BH3HAYEHHS KOOPIMHAT 13 PeASHHMH KOOpAMHATAMH IMiTaTOpa.

IMicns obpobku npuiHATUX CHUTHANB PE3YyNLTATH KOHTPOMIO NPEACTABIAIOTE ¥
BHIIAM 1 ieHTHIKOBaHUX i KnacudikoBanux mxepen AE [6].

AE-KOHTpONE 00’€KTY BHKOHYEMO IIepell, a TaKoK B TNPONECT CTEHIOBHX
BHNpoOYBaHE Ha BTOMY (4epes HEBHY KINBKICTH UMKIIR HaBaHTaXyBaHHA). O0’eKT, grul
puTpuMaB $a30By KinbkicTs rukmie 6e3 pylHyBaHHS, micns BUnpoGyBanb, TAX0XK IIITAEMO
HepyHHIBHOMY KOHTPOIIO.

Ouinka pe3yiabTartis BHINPodyBaHb

Kinnerpa oliHka MJONYCTHMOCTI BHSBIEHHX mxkepen AE Ta iHAuKamiii mpu
BHKOpHUCTaHHI JomaTkoBux Bumie HK 3gilicRioeTsed 3 BHKOPHCTAHHAM — BHMIpSHMX
napaMeTpie JeheKTis Ha OCHOBI HOPMATHBHHMX METOMIR MEXaHIKM pYHHYBAHHA, METOXHK
PO3paxyHKY KOHCTPYKHIH Ha BUTPHUBAIICTD 1 IHIINX TiIOUYHX HOPMATHBHHUX HAOKYMEHTIB,

HedexTHl AINAHKH, 10 BHABIAIOTHCA MeToAoM AE B mpomeci BHNpobGyBads,
(IKCYIOTECA.

IIpopoauMO excnepuMEHTANBHI AOCAUIKEHHA XapakTePUCTHK BHABICHEX JiedeKTis,
ToOTO BHAMB IHX Je(eKTiB, iX BHIISAY, PO3MIPIB, Micus pO3TallyBaHHS Ha BTOMMY
BUTPHBANICTE JETAML.

PesynpratoM nuX AOCIUKEHb € BHU3HAYEHHS BIUIHBY TOTO HH IHIIOTO medekTy
{(netexTHO! 30HHW, MINbHHIG) HA BHTPHUBATICTH 1 AOBrOBiuHICTE Beiel metami. [Ipu nwomy
OJHHMM 13 OCHOBHHX KpPHTepiiB eeKTUBHOrO BOpoOBalpkeHHs MmeroXy AE € miareepmxenns
HOTO pe3yNbTaTiB BUIPOOYBAHHAME Ha BTOMY.

BucnoBxn

3acrocyBaHHs AE-KOHTpomI0 HO3BONHTH, K MIHIMYM, [JBHIOATY AKICTH |
NOCTOBIPHICTL BHIPOOYBaHb Ha BTOMY. OKpIM TOTO, B TIOAANBIIOMY, MOMNIIHBO OTPHMATH
eKOHOMIUYHM edeKT AK 3a paXyHOK 3HIDKEHHS MAalIMHHOTO Yacy, IM0 BUTPAYACTECA HA JeTalb
{cxopoueHHg 6a3u BUIpPOOYBAHB) IIIAXOM BBOAY KOe(hiIlUCHTIB 1 3aCKHOCTEM, OTPUMAHMX
€KCTIepHMEHTANBHO B IIpoueci BUIPOOYBaHB, TaK 1 3a PaxyHOK MOMKIMBOI BIIMOBH BiJ
DOPOTHX, TPYAOMICTKHX i 3acTapiiux BHIpoOYBaHb HA BTOMY.

Cucrema HK sBngerecs edekTHBHMM, a iHOmI 1 €IMHO MOXIMBHM 3acobom
3ano0irands HaA3BHYaHHUX CHTyallill Ha 3aT3HAYHOMY TPAHCHOOPTI Yepe3 3NMaMH TeXHIYHHX
00’ €KTIB BHACITIOX BUHUKHEHHS B HEX Pi3HOIrO poay fedeKTiB Iij yac BHpoOHHIITBA Ta B
EKCTNyaTanil, WMo CBIAYUTh IPO AKTYANBHICTH 1 IEPCIEKTHBHICTE IILOTO HATPAaBNEHHS B
MANTHHOOY 1Y BAHHI.
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BUIHAYEHHA IAPAMETPIB BOPTOBOIO EMHICHOI'O
HAKOIINYYBAYA .EHEPI"IT 3 YPAXYBAHHSM 3AKAHHX YMOB
EKCILTYATANII PYXOMOI'O CKAAQY METPOITIOITERHY

B cmamnti po3zaanymo no0ansuiuii po3eumor pyxomozo ckaady Memponoimeny
6 HACMUHI RIOSUNWEHHA 11020 enepzoeheKMUGHOCHE 30 PAXYHOK 3ACHOCY6AHHA CYUACHUX
eHepeo30epizalouux  ereKmpuqHuXx  cucmem.  Bemawnoeneno, w0 savcaueum
HARPAMKOM 3 €HEPZO30EPeHCeHHA € GRPOBAVNCEHHA CUCIIEM HAKORUYEHHA eHep2ii Ha
PYXOMOMY CKAQOI MEMPONORIMERY 3 CUCIMEMAMU PeKynepayii. Ananiz icuyouux cucmem
HAKORHYEHHA 00360148 GCIMAHOGUINN, WO HAUGIAbUIY HEPCHEKMUEY MAOMb eMHIcHi
Haxonuyyeayi enepzii, 3ibpani 3 kondencamopnux modyaie (ionicmopie). Pozznanymo oone
3 GUMCAUGUX RUMAHL — PpO3POOKG NiOXO00y 3 GUIHAYEHHA Rapamempic 6Gopmoeozo
EMHICHO20 HAKORUHPBAYA eHep2il nid 4ac 3a0AHUX YMOE eKCRIyAmayii pyxomozo cKAady
Memponoaimeny 3 cucmemMamy pekynepauii npomszom 0o6u. Po3pobaeno nioxio, 3a akum
BUIHAUCHO OCHOGHT MEXHIYHI napaMempl EMHICHO20 HAKONUYYEAUA eHep2il: HOMIHAbRA
M MAKCUMANbHA NOMYMICHICHD, HEOOXIOHA eHep20EMHICHL ONA 30ePeNCceHHA NOeHOZ0
00’emy enexmpoenepzii pexynepauii, poGoyua enepzocmuichib.

Beryn

Metponorniten 3ade3ledye 3HauHy YaCcTHHY MiCBKUX TPAHCUOPTHAX TEPEBE3eHD PH BHCOKIH
Bezrren Ta HamiHoOCTi pyXy [1-3]. Ha mamwit wac B MeTporIoniTeHax Yxpaitu MepeBeseHns nacakvpis
SMHACHIOETHCS, B OCHOBHOMY, PYXOMMM CKIIAZIOM 3 KOMCKTOPHHMH ABUTYHAMH IOCTiMHOTO CTpYMY
MOCIIZOBHOFO  30Y/DKEHHA Ta PENeHHO-KOHTAKTODHEME CHCTSMAMH  YIDaRHEA  Buipard
EJICKTPOCHEPTIE Ha TATY LBOTO PYXOMOTO CKIALY CKIATAlOTh Omu3bko 70 Y% Bl 3aranbHuX BHTpaT
EJIEKTPOSHEPTIl B METPONONITEN] 1 € BarOMOIO CKJIAIOBOIO COGIBAPTOCTI MACAKUPCHKHX TIEpPEBeeHb
[1-3]. SuavHy 9acTUHy LMX BUTpaT CTAHOBILITH BIPATH ENEKTPOSHEPTii Y BUITMSAD] TEIVIOTH HA
TabMiBHMX peaucTopax [1-4].

ToMy momanbIuui pO3BHTOK PYXOMOTO CKITANy METPONOMITEHY, 0COOIME0 B YMOBaX
TOETANHOTO MiABHIUCHHA Tapudis Ha eneKTpoeHeprito, HEeMOXIHBUH Ge3 NOIMyKY HOBHX
eheKTHBHUX TEXHITHUX PIlIEHD, SKi JAO3BOJATH ICTOTHO 3HU3HTH BTPATH €MEKTPOSHEPTii mix
9ac eKCILTyaTanii pyxoMoro cKJIafy MEeTpoIoJiTeHy.

AHaJi3 ocTanuix JocailKeHs

B ocrasEi poKH, 3 METON CKOPOYEHHs CHIOXKHBAHHS ENEKTPOSHEpPTil Ha THry,
METpPOHONiTeHaMY YXPaiHH IOCTYNOBO BBOMMTECA B €KCIUTYaTaril0 HOBOCTBODEHMH Ta
MONEPHIZOBAHME PYXOMUH CKiTal. [ONOBHUME BIIMiHHOCTAMH JAHOTO PyXOMOTO CKIALy €
BIPOBAKCHH eHepro3Gepiraioyoro 0bnagHanKg, HacaMIepes, cucteM pekymepanii. ITpore,
32 ICHYIOUOI IH(PACTPYKTYpH CHCTEMH TATOBOTO eHepro3a6e3nequHﬁ METPOMOIITEHY
BUKODHCTAHHA €NEKTPOSHEPTil peKynepauii Mae iMOBIPHICHHIl XapakTep Ta He NepeBHIIye
30 % [2, 4]. Taxum umHOM, B jaHHii yac 10Hye npobaema peamizamii HamIHIIKOBOT
eNeKTpoeHepril 3a BIICYTHOCTI CIIOXKHBAYIB B 30HI peKyIepalii.

OpeauM 3 TEPCHEKTHBHMX —IWIAXIB  JOJATKOBOTO  3HIDKEHHA  CLOKHBAHHS
eNEKTPOCHEPril € 3acToCyBapHA OOPTOBMX €MHICHMX Hakommuysawis emeprii (€HE) ma
PYXOMOMY CKJazli METPONIONTERY 3 CHCTeMAaMH pekynepantii [1-3]. IIpy 1poMy akTyanbeaM i
MAJIOBUBYCHUM THUTAHHAM € BU3HAYCHHA HeoOXimHux mapamerpis Goprosoro €HE mms
3aaHMX YMOB €KCIUTyaTalli pyXxoMoro cxiany [2, 5-7].
© A.0. Cyaum, I1.0. Xo3a, 0.0.Mensnux, O.C. Ciopa, C.B. IHImaxos, 2016
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B rnonepenmix mocmmikeHHAX [2, 5-8] ewmbip mapamerpie Goprosoro €HE
UPONOHYETECA 3MIMCHIOBATH 0€3 ypaxXyBaHHSA 4aCOBOTC BIUIMBY PI3HHX YMOB eKCIUTyaTailil
PYXOMOTO CKnaay npotaroM nodu (rpadix BeIeHHS, 3aBaHTaXEHICTh BATOHIB, TOINO). OTxe
HeoBXimHa po3pobKa IHIIOro MAXOMY, AKHM KO3BOIUTE BPaxyBaTH BUINEBKA3aHuil dakTop.

Merta poGorn

Po3spobxa mizxoay mono BH3Ha4eHHA HeoOximHux mapamerpis Goprosoro €HE 3
ypaxyBaHHAM 3aJJaHUX YMOB €KCIUIyaTallii pyXOMOTO CKIaRy METPONOJITEHY 3 CHCTEMAMH
peKyIepamii HpoTIroM Foou.

Matepiad i pe3yJbTaTH J0CTIKeHD

OcHoBHa ified 3aNpONOHOBAHOIO WiAXOAY IONArac y BH3HAYCHHI NapameTpiB
toproBoro €HE msaxoM NoOynoBH XapaKTepHCTAK IIUTBHOCTI POSIOMINTY KiNBKOCTI Ta
HOTYXKHOCTI €JIEKTPOCHEprii peKylepamii Ani HalgacTimoi yMoB# ekciuryaramii. Jlammit
MiAXiZ CKNAJAETHCA 3 HACTYIHEX CTamiB: BHSHAWCHHS HaAMYacTiIOl YMOBH €KCILTyaTarlii
OpoTAroM KoGH, peecTpallid eHeproodMIHNUX MPOLECiB I BHIHAYEHO! YMOBH €KCIUTyaTami,
o0pobka OTPHMAaHHX MACHBIB JaHHX, NOOYI0BA XapaKICPHCTHK MIUBHOCTI PO3MOILITY
KifBKOCTI 1 MOTYXKHOCTI eneKTpoeHeprii pekynepanii Ta 0e3NocepeHBO BHIHAYCHHS
napametTpiB 6oproBoro €HE 3a 3anponoHoBaHAME KPHTEPIIMH,

Busnadenns napameTpiB 6optosoro CHE 3 BHKOpPHCTAHHAM 3a3HAYEHOTO MimxOmy
PO3rIAHYTO HA HPUKIANl eKCIUIyaTaHil pyxoMoro ckialy METPOMOMTEHY 3 CHCTEMAMH
pexymnepatiii B yMopax CeaTommMHcek0-Bpopapeskoi ninii KIT «KH{BCHKHE MeTpOmomiTeR»
npoTAroM HoGu. PyxoMuil cital IpencTaBise coforo I ATHBArOHHMIE N0I3 3 ACHHXPOHHHM
TACOBUM IIPUBOAOM, B AKOMY TOJIOBHI BaroHH — 6e¢3MOTOPHI, TPOMIXKHI — MOTOPHI. YMOBH
eKCIUTyaTalii 1oi3fia MpHIHATO HACTYNHI: IBa T4 YOTHPH IIOBHMX KOoJia 3 JOTPUMAHHAM
«HemikoBoro» rpadiky pyxXy BIANOBITHO 0pHM HOMIHANLHOMY Ta MaKCHMAIBHOMY
3ABAHTAXXCHHI; OMHE Ta TP HOBHHX KOJIa 3 JOTPUMAHHAM «IKOBOro» rpadiky pyxy
BIANOBIIHO TUpPH HOMIHAJIPHOMY Ta MAaKCHMAIBHOMY 3aBanTaxeHHi. TakuM dHHOM,
3aflpoONOHOBANMI HigXid mependauae BUKOHAHHS NOCTIMDKEHE NPH BINOMMX JaHHMX YacOBOIO
BIIIMBY 3HAUYYIIUX (aKkTOPiB APOTATOM JOOH.

OcnoBoro nepwiozo emany € BH3HAYEHHA HaWdacTilliol yMOBH eKCIUIyaTaunii moizna
mpoTaroM Ao0u. 3a pe3yabTaTaMH aHANI3Y NPHIHATHX YMOB €KCIUIYATAI] BCTAHOBICHO, IO
HaH4acTiiioi0 YMOBOK € eKCILTyaTallid Hoi3ja 3 TOTPUMAHHAM HENMKOBOro» rpadiky pyxy
IpH HOMIHAIBHOMY 3aBaHTKEHHI. 3a HABHICTIO AEKINBKOX PI3HMX YMOB EKCIUIyaTamii 3
OAHAKOBOIO  YACOBOK  MHICI0 NOAANbIN  JOCHDKEHHS eHEeprooOMIHHHX — mpoleciB
3OIMICHIOIOTRCS [ KOWHOI 3 UHX YMOB 3 METOK) BH3HAYEHHS 3aralbHOI KilBKOCTL
eIeKTPOeHepTii pexyrepanii.

Apyeuit eman, sKHil Nependavac eKCHepHMEHTATBHE JOCTIKEHHS eHEProoOMiHHIX
MpoIeciB, MPOBEASHO 3 BUKOPHCTAHHAM JOCHIAHOIO KOMIUIEKCY, O CKIALY AKOTO BXOIHTS
BHIE3a3HAYCHUH TOI3X Ta BHMIPIOBAJBHA CHCTEMa, IO BCTaHOBICHA HBa ioro Gopry.
BumMipropanpra cucreMa pospofnena cnemiamictamu T «YxkpHMIB» ana mocimimxenms
eHeprooOMIHHHX IIPOIECiB MiX KOHTAKTHOIO MEPEKEIO Ta IOI300M B peallbHUX YMOBaX HOTo
excrunyarauil. lo ckiany BAMIpIOBATBHOI CHCTEMH BXOSTH: MEPCOHANBHHMIT KOMIT'10TEp,
aHaIoTo-nM(poBuil mepeTsopioBad, 610K XoMmyTauil, GIIOK Y3TOMKEHHA TA BHMIpIOBANBHI
Aareukd. OOpoOka JaHHMX HA NEPCOHATBHOMY KOMITIOTEpi 3AMACHIOCTHCH 34 JOHOMOTOH
arecToBaHoro mporpamHore sadesmederHs «EJIEKTPO» [9]. BumipioBaibHa cucTema
nepeabavac OTpUMaHHA, BiIOOpaxeHHA Ta 30epeXeHHS JAHWX, OTPHMAHHX Bij
BHMIPIOBAJIEHHX NATHHKIB, K1 BCTAHOBIIEHI Ha JOCTHIHOMY HOT3I.

OcumiorpaMe  Hanpyrw KOHTAaKTHoOI Mepeski (Ha cTpyMoIpwiiMaui), cTpyMy Ta
MIBAAKOCTI Pyxy CKIagy OpH HOTO 3amaHoMy peXuMl BEIEHHA 3 MAaKCHMATBHUM
3aBAHTAXCHHAM  MDK  KIHOEBHMHM  craHmiaMu  «JlicoBa—Axamemmicreuxo—JlicoBay

e
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CBﬂTOﬂH&ICBKO BpOBapCBK()l JMiHII 32 YMOB JOTPHMAHHA «(HEMiKOBOTO» rpaclnxy PyXYy,
npuBeneHi Ha puc. 1-2. Cnixg 3a3HaumTu, mo ocruiorpamu (puc. 1-2) mpuBeneno 6e3
ypaxyBaHHs €acy 3YINHMHKH I0Oi3[ja Ha cTaHUifxX. I'padik pyxy mepembadae gac 3ymHHKA
noi3za Ha KoxHi# cranmii 30 cexyHa.

0 3 6 5 12 15 18 21 24 29 30 {, XB
B)

Puc. 1. Ocuniorpamu mix 9ac eKCIIyaTamil moizaa 3 CHCTEMOI0 peKynepamii Misk
cTanuiamu «J/licoBa—AkanemmicTeukoy: a) Hanpyra Ha cTpymonpmiimadi U(t);
6) ctpym moizma I(t); B) meuakicTs pyxy moisga V(t)
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Puc. 2. OcumaorpaMu miJ 9ac eKcmayaTanii moizaa 3 CHCTeMOI0 peKynepanii Misk
cTanmiavMu «Akagemmicteuxo—JlicoBa»: a) Hanpyra Ha cTpymonpuiiMadl U(t);
©) ctpym moizna I(t); B) mBHOKiCTs pyXy noizaa V(t)

Tpemiti eman niepenbadae 06pobKy OTpUMaHWX MAacWBIB JaHUX. 3a pe3ylbTaTaMu
00poOKHM MAacHBiB [JaHUX BH3HAYEHO HACTYIHI TIOKa3HUKH JUIS KOKHOTO DEXUMY
ragbMyBaHHS IIiJ] Yac 3a[aHOr0 peXHUMy BeNEeHHsS Moi3da MK KiHIEBHMH CTaHIisIMH
CasTomMHCHEKO-BpOBapchKOi MiHIT: IIBHAKICTE MOYATKy TainbMyBaHHS (V.,,), cepemHs Ta
MakcUMallbHa TOTYKHICTh enekTpoeHeprii ranbMyBaHHA (Pep, Ppmax), 8 TaKOX KUIBKICTH
eleKTpoeHeprii pexymnepariii (4).

MutreBa IMOTYXHICTE PYXOMOTO CKIaay [UId PEXEMY peKyNnepaTHBHOTO
rajisMyBaHHSA BU3HAYacThCs 3a BupasoMm [10, 11]:

p)=u())-i(t) (1)
CepenHs MOTY>KHICTh BU3HAYa€THCS 3a BUpasoM [5, 11]:
1 X 1 X
Bap ==L By == FlGply, 2
0= N R T AR (2)

e N — 3aranbHa KibKiCTh IHTEpBaliB AUCKpPETH3Alll B IpoLieci AOCHIKeHb; Uy, Iy —
3HAYEHHSI HAIPYTH Ta CTPYMY B MOMEHT 4acy f IIPU JUCKPeTH3allil CUTHAIIB u(7) 1 i(?).
KinpKicTs enexTpoeHeprii pexymnepaliii BU3HaYaeThCs 3a BHpasoMm [5, 12]:

T T
[ Pdt U I -4t

—_0 _ k=1 ’ 3
36-10° 36-10° ®)

ne T — vac (mepiod) AOCTIIKeHb;, At — IHTepBal KBaHTyBaHHA 00poOKH CHrHAIIB
Utt) i I(t), mo nopiBHIOE B maHii poboti 0,5 c.
Pesymnerati 06poOKH MacHBiB I 3aJaHAX YMOB €KCIUTyaTalii moi3fa, IpUBEACHI B

Tabm. 1.

Tabauya 1. PesyabTaTH 00po6KH MacHBIB JAHHX

JocmimkyBaHa JUISHKA Vran, xm/ron | Pcep, kBt | Pmax, kBt | A, xBr'ron
Jlicopa—YepHiriBcbka 53 1107 1798 4,76
Yepuiriscbka—/lapHuis 42 545 1240 2,7
Haprung—JliBoGepexna 58 806 1422 1,23
JliBobepexna—I imponapk 62 1116 1665 4,18
Iigponapk—/IHinpo 50 799 1248 2,43

: 59 1914 3028 7,67
i 32 483 1248 2,08
ApceHambHa—XpeIaTuK 47 857 1563 4,5
Xpemaruk—IearpanpHa 43 936 1333 4,17
Tearpansua—YHiBepcuTeT 39 624 1182 3,21
YHiBepcureT—Bok3ansHa 49 556 1147 3,01

AR A A A A A A A AR A A A A AR A A A A A A A A AR
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S ]
Kigens Tabmui 1

1 2 3 4 5
Boxzanpaa—KIII 49 1041 1790 4,76
KITI-11lynsBceka 42 879 1451 3,41
[Iynsaecrka—bepecTelicbka 48 866 1379 4,08
Bepecreticbka—HuBKH 37 1298 2508 7,16
Hupxu—CBSTOMMWHO 43 640 1071 3,64
Cesaromuno—KuromMupcska 64 1312 2798 9,75
Kuromupcbka—AKaIeMMiCTEIKO 39 520 906 2,44
AxanemmicTedko—KHATOMHPCHKA 52 1252 2023 5,54
Kuromupcbka—CBATOMNHO 41 838 1261 3,94
CearommHo-HuBkH 58 1712 3112 8,04
Huskn—bepecrelicbka 45 1087 1722 5,44
Bepecreticbka—1llynsasceka a7 1480 2761 42,13

34 527 817 2,27
lynsisceka—KITI 61 1184 2462 8,2

70 524 1076 0,87
s 2 584 1294 4,52
Box3anbHa—Y HiBEpCHTET 39 526 782 2,4
VuirepcuteTr—TearpansHa 42 679 986 3,21
TearpanbHa—XpemaTuK 27 326 545 0,95
XpemaTtuk—ApceHalbHa 45 791 1903 3,38
ApcenanpHa—/{HInpo 48 808 2208 4,57
Juinpo-Tigponapk 58 1031 2168 11,83
I'igponapk—JliBoGepekHa 41 590 1300 2,78
JliBobepexxna—/lapauns 56 838 1387 5,69
Japanng—YepHirisceka 54 716 1114 2,08
Yepnirieceka—Jlicosa 54 385 1384 2,72

Ha gerBepromy eTami OyayroTbcs IMOBIPHICHI XapaKTEpUCTHKH 3a pe3ylibTaTaMu
00pobkm MacupBiB. 3a ganuMu Tabn. 1 noOynoBaHO 3almeKHOCTI CepemHBOI MOTY)KHOCTI
rajbMyBaHHs Ta KITbKOCT] eeKTPOeHeprii peKynepanii Bijl MBUAKOCTI OYATKY TalbMyBaHHA,
a TaKOoXX TiCTOrpaMH IIUTBHOCTI PO3IOAUTY CepeIHbOI MOTYXKHOCTI rajlbMyBaHHS Ta KUIBKOCTI
enexTpoeHeprii pexynepaiii (puc. 3—6). Kpim TOro, ams KOKHOTO PEXKHMY TalbMyBaHHSI
(mpuranpMoByBaHHA) 3a AaHMMH Tabn. 1 mobymoBaHo rpadiky MakCHMAaTbHOI HMOTYKHOCTI
eNeKTpoeHeprii ralbMyBaHHs (puc. 7).

/
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Puc. 3. 3anexHicTh cepeAHBbOT MOTYKHOCTI Bi/l IIBHAKOCTI NOYATKY rajJibMyBaHHA
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Puc. 5. T'icrorpaMu miJIbHOCTI PO3IOJLTY cepeIHbOI MOTY/KHOCTI eJleKTpoeHeprii

rajjbMyBaHHSA

A, kBrToa
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Puc. 6. T'icrorpaMu mMiJILHOCTI PO3NOALTY KUIBKOCTI eJleKTpoeHeprii pexynepamii
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Puc. 7. I'padikn MakcHMAILHOI HOTYKHOCTI eJIeKTpOeHeprii raabMyBaHHs

3a pesynbraTamMu aHamisy puc. 3—7 I 3alaHHX YMOB €KCIUTyaTallil pyXoMOTo CKJIALy
BCTAHOBJIEHO HACTYITHE!

— CepelHs IOTY)XKHICTh €JEKTPOEHEprii raJbMyBaHHS 3HAXOAWTECA B Jiama3oHi
326...1924 xBT; KUIBKICTb eleKTpoereprii pexynepauii — 0,95...44,4 xBrrox (puc. 3, 4);

— poboua eneproemuicte €HE 1 36epeskeHHS MOBHOTO 06’€My eNeKTpOeHeprii
peKymnepallii npu ralbMyBaHHI TOBHHHA CKIIaaTH He MeHIIe Hix 44,4 kBrrox (puc. 4);

— IOUIBHICTE PO3MOJLTY CEpPegHbOI MOTYKHOCTI TalbMyBaHHS Ta KiIBKOCTI
eNEKTPOEHEPrii peKynepanii 3MiHIOETCS 32 HOPMAITBHAM 3aKOHOM (pHC. 5, 6);

— MaKcHMallbHa NOTYXHICTh ENeKTpoeHeprii pexyneparii cknanae 3112 kB (puc. 7).

ITatu#t eran monsrac y GesmocepeNHbOMY BH3HAYEHHI NapamMeTpiB GOpPTOBOTO
HakKonu4yyBaya eHeprii 3a 3anporoHoBankmMu kpuTepismu. Kpurepii Bubopy napamerpis €HE
3alPONIOHOBAHO HACTYIIHI:

— BH3Ha4Y€HHA HoOMiHaneHOI motTyxHocTi €HE 3mificHIOETBCS 3a CepeaHBOIO
HOTY/KHICTIO €leKTPOEHePTiil pekyneparii moi3aa Ha 3aJaHii JiIsHIIi;

— MakcuMalbHa moTykHicTh €HE obupaeTecs 3a MakcHMambHHM (MiKOBHM)
3HAYCHHAM MHTTEBOI OTY)KHOCTI eIIeKTPOEHEPrii peKyepaTHBHOTO TajlbMyBaHH;

— BH3HAYeHHs pobodoi emeproemHocTi €HE 3amexuTh Bil 3aKOHY MIIBHOCTI
PO3MOJILTY KiTBKOCTI €IeKTPOSHEPTil peKymepartii.

Ilpy piBHOMIPHOMY 3aKOHI PpO3MOMALLY €HEPrOEMHICTH BH3HAYAETHCS  3a
MaKCHMAaJIbHUM 3HAYEHHSM KUIBKOCTI €TeKTpoeHeprii pexymepamii (Amay) A1 7 TalbMyBaHb,
IpY {HIIMX 3aKOHAX — 3 CEpe/THIM 3Ha4eHHsM (Acep) 3 YPaXyBaHHAM CePeIHbOKBAIPATHIHOTO
BIJXHIICHHS (G), TO6TO Acep + 0. Bubip KpuTepito 1is BU3HAYEHHs €HEPrOEMHOCTI GOPTOBHX
€HE 3 ypaxyBaHHAM © IDyHTY€TbCS Ha NPHUITYIICHH], M0 MPH Pi3HAX YMOBAX raTbMYBaHHS
(LUBMAKICTH MOYATKY TalbMyBaHHA, IPOQiNb Kouii) 3HAYEHHS G CTAHOBHTH 3HAYHY YACTHHY
Bil Acep. 3HAK «+» B KpHTEpii MOKa3ye, IO BH3HAYAETHCS OJHE 3HAYCHHS €HEPrOEMHOCTI
€HE, mnpu sgKoMy BpaxoByeTbCd MaKCHMaNbHA IMIBHICTE pO3MONINY  KiTBKOCTI
enekrpoereprii. Cepe/iae 3HAYEHHS BU3HAYAETECS IS OBIPYOro iHTEpBaly BEOIPKH PiBHOTO
0,95. 3navenHs KiNBKOCTi eneKTpoeHepril pekymepamuii, IO He MOTPAIUISIOTH B JOBipdMit
IHTEpBAl, BBAXKAIOTCA TPOMAXOM 1 [IPH BU3HAYEHH] CEPETHBOTO 3HAYSHHS HE BPAXOBYIOTHCHL.
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o — e — e e = St =
PesyneTaTl pospaxyHKiB 3HaYeHb HOMIHANBHOL Ta MAKCHMAaIBbHOI IoTyXHOCTI €HE

Il 3a0aHHX YMOB BEISHHS PYXOMOTO CKIALy METPONOTITEHY 3 CHCTEMAMH peKymepalli,
npusefeHo B Tabn. 2. Pobouy eneproemuicts €HE BH3HaYeHO AT AOBIPYOro iHTEpBANLY 3
YpaXyBaHHSIM HOPMANBHOTO 3aKOHY PO3MOALLY, B AKOMY BHKIIOYACTHCS 3HAYEHHS KUIBKOCTI
elleKTpoeHeprii pekynepauii, mo AgopieHioe 44,4 xBr-rom. 3a pesyibTaTaMy AOCHIIKEHE
BCTAHOBJIEHO, IO Ui NOBIPYOrO IHTEpBany A, ckiaamae 4,58 xBr-rom, o — 2,75 kBt rox.
Pezyastaru pospaxynkie poboqol eneproemuocti €HE npreeseno B tadn. 2.

Tabruyn 2. llapaMeTpH €eMHICHOT0 HAKONHYYBaYa eHepril

Tapamerp OrpuMani 3HAYCHHA 32 PE3YIBTATAME
JOCTIUKEHD
Hominansga noTyxaicth, KBt 883
MaxkcHManeHa NOTYXHICTE, KBT 3112
Heo0xinma eHeproeMHICTE A 30epeKeHHs
[OBHOTO 00’ €My €IIeKTPOSHEPTil peKynepanii, >44.4
KBTroj
Poboua eHeproeMHicTh, KBTroq 7,33

TakuM YMHOM, BEIMYMHM HOMIHAIBHOI Ta MAaKCUMAaNbHOI MOTYXHOCTI, a TaKoX
pobouoi eneproemuocTi €HE ang saganmx yMoB ekciulyaTauil moizga 3a pospoGneHnm
MAXOAOM NOBHHHI CKNajaTH BignoBigHo Ha pigai 883 xB1; 3112 xBrt;, 7.33 xBrtroa.
Benuunea HeoOximHoi eneproemHOCTI I 30epeskeHHA IOBHOrO 00 eMy eNeKTpOSHepril
peKynepalii HOBHHHA CKIIaaTH He McHie ik 44,4 kBT rox.

Bucnosxku

AHamis JocHiKeHb HafuactTimoi yMOBH eKcIUIyaTallii pyXxoMOro Ckiamy
METPOMONITERY 3 CHCTEMaMH peKylepamil IpoTaroM Aodu Juid 3aiaHuX YMOB HOT0o BeleHHH
TO3BOJIMB BCTAHOBUTH HACTYIIHE:

— CEpefiHA IOTYXKHICTE ENeKTpoeHeprii pekyrepailli 3HaXOOWTBCE B Jiama3oHi
326...1924 xBr; xinekicTh enexrpoeHeprii pexynepauii — 0,95...44,4 xBrroz;

— poboua eneproemuicts €HE s 36epexkenns MOBHOTO 00’eMy eNeKTpOeHEprii
pexynepatii Ipu ralbMyBaHHI ROBUHHA CKIAKATH He MeHIue Hixk 44,4 xBrrox;

— N(NBHICT, PO3NMOZUTY cepefHbOl MOTYXKHOCTI Ta KIMBKOCTI ENEKTPOeHepTii
pexynepalii 3MiHIOETECS 32 HOPMATBHUM 3aKOHOM;

— MAKCHUMATBHA HOTYKRICTE €NMeKTPOSHEPTI] pexynepallii ckinagae 3112 xBr.

Ha ocHOBI 3anponOHOBAHOTO HIIXOAY BHKOHAHI JOCIIIKEHHS, PE3VABTATH SKUX
IO3BOJIMJIM BCTAHOBHTH, IO JJI 33JJaHOI0 PEXHMMY BEJICHHS PYXOMOIO CKIAZy 3 CHCTeMaMH
pexynepauil, HOMIH&IBHA IOTYXKHICTE Ooprosoro €HE moBMHHa cknagatd Ha piBH
883 kBT, MakcuMansHa BOTYXKHICTE — 3112 kBT, HeoOXimHa eHEPrOEMHICTh A 30epeKenHs
HOBHOTO 00’eMy eNeKTpoeHepril pekyuepanii — > 44,4 xBr-rox; poGova eHeproeMaicts — 7,33
kBT rom.
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O.M. Cagpponos, A.M. Cmpunaica, B.A. Xyoienro

BU3HAYEHHA TEXHIMHUX XAPAKTEPUCTHUK CHEIIAJII3OBAHUX
HAIIIBBAT'OHIB JIJIs1 IIEPEBE3EHHSA PYIU TA BYT'TJLJIA 3 METORO
3ABE3NEYEHHS BIAMIOBIAHNUX ITAPAMETPIB IHHOBAIIIMHOCTI TA
SBUIBINEHHSA ITIOI'OHHOI'O HABAHTAKEHHA

Y cmammi oOocnidoncyiomeca ocobausocmi eanmadzicoobizy cv0200eHHA.
Obrpynmoeano  HeoOXiOHicmb  po3poONeHHA  cnewianizeeéaHux HaAnigeazowie 0nA
nepesesenna pyou ma eyzinna. IIpeocmasneno  mexuiuni  xapakmepucmuku
cheyianizosanux HAni6eazoHis.

Beryn
OnHAM 3 TOJOBHHMX MOKA3HHUKIB EKOHOMIYHOTO PO3BUTKY JIEP)KaBH € CTilika po6ora ii

TpaHcTOpTHOI cucTeMu. OcoOaMBOCTI TPaHCHOPTHOTO KOMILIEKCY YKpaiHW BH3HAYAKOTH K
OCHOBHH# B TPAHCIOPTY - 3aJli3HUYHKH, M0 GOPMYE BUMOTH O HAMIHHOCTI i eKOHOMIiUHOL
e(eKTHUBHOCTI BUKOPUCTAHHS PYXOMOIO CKJIaAy B IioMy. 3TigHO DaHHUX AepKaBHOI CIryKOm
cTatucTUKK YKpaiau [1] 3a 2014 p. B 3aranpHill CTPYKTYypi BaHTaX0006iry TPaHCHIOPTHOIO
KOMIUIEKCY VYKpaiHy, BaHTaXK0OOIr 3ai3HUYHEM TpaHCIOpPTOM ckiamae Oinbme 60 %

(puc. 1).

TpyBonposiaHuii asialiinHuiA
24,48% / 0,07%

BOAHMIA
1,63%

3a0i3HUYHUIA

aBTomobinbHWiA 62,55%

11,27%

Puc. 1. Po3nodinenna eanmadicoobizy 3a eudamu mpancnopmy ¢ 2014 p.

B crpykTypi nepeBe3eHb 3ai3HAYHHM TPAHCIIOPTOM 3a BHIAMH BAaHTAKIB 3TLTHO
nanux MinicTepcTBa iHQpacTpykTypu YkpaiHu [2] mpoBimHe Miclie 3aiiMae IepeBe3eHHS
BYTULISL Ta pyau, mo nepesumye 45 % Bix 3araneHOTO 00CATY HEpEeBE3€Hb 3ai3HUYHUM
TpaHCIIOPTOM (pHC. 2).

© 0.M. Cagpponos, A.M. Cmpunsca, B.A. Xydienxo, 2016
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MIHBYAMATEPIAN

) LEMEHT  IHLI BAHTAXI KAM'AHE BYTIANA
63%
— 1,42% 7,65% 23,6
HADTA |
EPYXT YOPHMX > § HAGTOMPOAYKTH

METAIB 5,07%

0,97%

KOKC
2,41%

3EPHO |

MNPOOYKTH

noMEeny
6,63%

XIMIKATH
1,19%

XIMIMHI I PYOA KOJIbOPOBA |

MIHEPAJIBbHI CIPHAHA PYOA 3ANI3HA I
OOBPUBA NICHI BAHTAXKI  'YOPHI METANN CHPOBUHA MAPTAHLIEBA
2,57% 1,32% 7,63% 1,12% 22,08%

Puc. 2. Po3nodin o6cazie nepegesenna eanmaicie 6 ciuni-zpyoni 2014 p.

Pyna Ta Byrums BiHOCATBCA 10 BaHTaXiB, SKi He MOTPeGYyIOTh 3aXMCTy Bif
aTMoc(epHHX ONaiiB, Ta TPaAWIiHHO IEPeBO3SITECS B YHIBEpPCANbLHHX HAIiBBaroHax.
3Bakar09y Ha BHKJIANCHE BHINE, a Takok Ha Bu3HadeH ITAT «Ykp3amisHums» Kputepii [
iHHOBaMifiHOro BaHTaXHOTO BaroHa [3], Oyno moOcTaBleHe 3aBIAHHS CTBOPEHHS
KOHKYPEHTOCIIPOMOJKHUX KOHCTPYKIIiH TPaHCIOPTHUX 3acOOIB PpyXOMOIO CKJIANy 3ali3HHIb,
a caMe Ha IEpIIOMY €Talli - HalliBBAarOHIiB JUIA IMepeBe3eHHs PYAH Ta BYTUUIA, SK TaKHX
BaHTAXKIB, IO MAlOTh caMHi OUIBIIMII BiICOTOK B CTPYKTYpi 0OCATIB MepeBe3eHHs BaHTAXKIB
3ali3HMYHEM TPaHCIOPTOM YKpalHH, 3 MeTOl 3ale3NedeHHs HaAiHOCTI B eKchayaTamil i
HOMIMIIEHHS TeXHIKO-eKOHOMIYHUX TOKA3HHKIB.

IlocranoBka mpob/eMH B 3arajJ-HOMY BHIVISALI Ta T 3B'SI30K i3 BaXK/JIHBHMH
HAYKOBHMH Ta NPAKTHIHHMH 3aBIAHHAMH

Po3poOka, mpoekTyBaHHs, OCBOEHHS BHPOOHUITBA, a TAKOX BIPOBA[KEHHS B
eKCIUTYaTallil0 Cy4acHOTO PYXOMOIO CKjady HOBOTO TOKOMIHHS SBIAETBCS AKTyalbHOIO
HayKOBO-TEXHIYHOIO MPOOIEMOI0 NepXKaBHOIO 3HaUeHHS. BaXKIMBHM 3aBIaHHAM OpraHisamii
IIepeBe3eHh BaHTaXKiB € BHOIp e(eKTUBHHX TPAaHCIOPTHHX 3ac00iB, KOTpi SKHAHIIOBHIIIE
BiAMOBiZamM 6 KOHKPETHHM yMOBaM miepeBe3eHb. [lpu BHOOpI pyXOMOro CKiIamy IuIst
HEepeBe3eHh THX YM IHIIMX BaHTAXIB MOTPIOHO BHPINIMTH KiTBKA B3a€MO3B'I3aHUX 3aBIaHb:
BH3HAYCHHS BHAY TPAHCIOPTY; BHOIp THIy TPAaHCHOPTHOro 3acofy (BH3HAYEHHS
cnenianizanii); ninbip TpaHcmopTHOroO 3acofy 3a BaHTaXomiaHoMHicTI0. Ha mepmomy erari
GepyTs 0 yBaru iHopmalliro Ipo XapakTepHi 0cOGIMBOCTI IIepeBe3eHb BAHTAXKIB OKPEMHMH
BHIAMH TPaHCHOpTy. [ NpHHHATTS pillleHHS TAKOXX BPaXOBYIOTh XapaKTep PyXy MOTOKIB
BaHTaXiB, & TAKOX HasgBHY iHdpacTpykTypy. [IpuiiHsTe pimeHHs MO0 BAXY TPAHCIIOPTY Mae
OyTH nomoBHEHe BHOOPOM THIY TPaHCHOPTHOTO 3aco0y Ta pilleHHSM IIOAO AOMiILHOCTI
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fioro crnemiamizamil. CremiamizoBamMM Ha3HBAalOTh PYXOMMH CKIaj, MPHUCTOCOBAHMH J7iA
TepeBe3eHHA NIeBHAX BHAIB BaHTaXIB abo obnannaHuil NOAATKOBAMH MeXaHi3MaMu. BuMorn
IMOA0 KOHCTPYKII CHEMiaIi30BaHUX TPaHCIOPTHHX 3ac00iB BU3HAYAIOTECS BJACTUBOCTAMHA
BAaHTAXIB, 100 IEPEBO3ATHCA, X TEOMETPHYHMMH XapaKTepHCTHKaMM, MAacolo, a TaKoK
YMOBaMHU TiepeBe3eHb [4].

3aralbHEMM 3aBJAHHAME [OCTATHOTO MOIIOBHEHHS IapKy BaHTaXHOIO PYXOMOTro
CKJIafy BArOHAMM HOBOTO TEXHIYHOIO PIiBHA €: 3HIDKEHHS co0iBapTOCTI MEPEBe3eHb MACOBUX
BAHTAXIB 33 PAXYHOK 36iNbHIEHO] BAHTAKOMITHOMHOCTI, MICTKOCTI Ta HaAiHHOCTI BaroHiB;
dopMyBaHHa monMTY Ha NIBHAKICHI NMEPEBE3EHHA BAHTAXKIB 3I3HAYHHM TPAHCIIOPTOM i3
3a0e3MeUeHHaM IHNOCTI #i TapaHTOBAHWX TEPMIHIB JOCTAB/LIHHA BAHTAXKIB; HiARHINEHHA
TpaHCHOPTHOI ¥ eKoJOriHHOl Ge3NeKH 3aMi3HMYHNX MepeBe3eHb. BaroHH HOBOTO TIOKOJIIHHS
OCTYIOBO OYAYTh BHTHCKATH 3 IAPKy BAHTAXHOTO PYXOMOTO CKJIaJy BaroHM HasBHUX
KOHCTPYKILi# [5].

Po6GoTa BMKOHaHA 3TiHHO 3 UMHHHAMH [epsXaBHUMM IIPOTpaMaM{ i1 KOHUETILiSMH:
,,JCoMmIeKkcHa nporpaMa OHOBJICHHS 3ai3HHYHOIO PyXOMOTo cKany Ykpainu na 2008-2020
poku”’; CTpareris po3BHIKY 3aMi3HHYHOIO TparcnopTy a0 2020 poKy.

CHig 3a3Ha9HTH, 10 B PAMKAaX 3a3HaueHHX pOTPaM CTBOPEH: 1 YCIIINHO MpOHILIH
BUNPOOYBaHHA BAHTAKHI BArOHY T4 XOJOBI YaCTHHK 3 NOKPAIEHIMH TeXHIKO-eKOHOMITHHMH
IOKa3HUKAMI, Ha OCHOBI akuX ITAT «YKp3am3HHIg» BU3HAYHIO OCHOBHI IAPAMETPH ILOJA0
fazoBUX Mopeneld, SKI SK HAAOLILIN YOBHO BIANOBiZAIOTH OCHOBHHM BHUMOTaM [0
iHHOBamilfHoro pyxomoro ckiany [3]. B momamemomy miaHyeThed  30iibilleHHA
excIUTyaTaniffaux MBHAKOCTEH pyxy BaHTaxHwx noisgis mo 100 xwm/rox 1 sume,
CTBOPIOIOTBCA BaHTAXKHI BATOHH 3 ITIBUINEHHM OCHOBHM HaBaBTaxeHHAM 25-30 Tc/Bich.

AHaJgis ocTaHHIX Zocaixkeds i myOaikanii

B ocrauni pokH Bce Oinbule YBarw OPUOLNAETBCA IIOKPAIIEHHIO TEXHIKO-
eKOHOMIYHHX TOKAa3HHKIB JUIA BaHTAKHOIO PyXOMOro CKIaly 3ali3HuUb 3 METOH
HAMMOBHINIOTO 3aA0BOJECHHA KOMEPUIHHMX IHTEpeciB BUKOPUCTAHHSA BaroHHOTO NAPKY HpH
HeyXunpHil BiAnoBinHocTi BuMoram Gesnexu. B 2015 pomi ma 6asi [IAT «Ykp3amisHunsy»
NPOBENEHO NUIMH psAX TEXHIYHUX Hapal 3 METOK BH3HAYEHHS BHMOI OO IHHOBAUIMHOIO
pyxoMoro ckiagy [3, 6].

3 moceiny €sponeficeroro corzy (UIC) [7], wo of'eanye 3ami3HUill NEHTpaNbHOT 1
3aximpoi €sponu 3i craugaproM konii 1435 MM BCTAaHOBIIOIOTBCA €IMHI HOPMATHBH [0
yIANITYBAHHSA Ta yTpMMAaHHA TexHivHuX 3acobir. [lapx kpain UIC cxnagaeTses sk 3 2-BiCHHX,
T4K i Bi3KOBHX BAHTAXKHHX BAroHIB Pi3HMX THIIB - XOLeEpPiB, MUCTEPH, HANIBBArOHIB, KPUTHX,
maThopM 1 CHEMiaIBHEX. YMOBHM eKCIUIyaTallii BaroHiB HAa €BPONEHCBKMX 3ali3HHIAX
ICTOTHO BiAPI3HAIOTHCS B BITUM3HSIHKX, a came [7]:

- 3HAYHO MEHII OOCATH IePEeBe3eHs | BAaTORI HOPMH IOI3IB;

- JHIDKECHA JHHAMIYHA HABAHTAXKEHHICTh XOJOBHX YACTHH depes OLMbil KOPCTKI
BHMOIH JI0 YTPUMAHHS IINAx0B0] iH(PacTPyKTyPH;

- peajTizoBada OTNITHMaTbHA MBHAKICTH pyxy (100-120 xM/roa) BCIX BaHTaNKHUX
T10i311B.

IlepeBe3eHHs CUNKAX BaHTaXIB 34IHCHIOETHCS YHIBEpCANbHHUMM Xomepamiu. it
MepeBe3eHHs KaM'SHOTO BYFUDIA 1 momiOHMX BaHTAXiB, AKi He MOTPEOYIOTH 3AXHCTY BiX
omafiB, BUKOPUCTOBYIOTBCA BIAKPHTL XONEPH 3 Ky30BOM IABHUIEHOro obcary (90 mM™ mpm
BaHTaxoniafoMaocti go 70 T, mosskuHoWw 13,04 M).

3pakarouy Ha CBITOBY TEHACHINIO — Creliatizaniio y BaroHoOynyBamHi, y 1990 p.
Gyma npuiiHATa Haykosa IporpamMa TeXHiYHOro mnepeodnanHaEHs 1 MoaepHizamii
3aNi3HMYHOrO TPAHCHOPTY. BoHa mnepembadana 3a0e3NedHeHHN IIOCTABOK 3aNli3HUIIAM
BAaHTAXXKHHX BaroHIB 3 JIOBEAEHHIM YaCTKH CHEani30BaHOTO PYXOMOIO ckiany ao 39 %
(B Toit wac gk na zamisuungax CIIA Boma cranopuna 60 %) [8]. IlpoGremu nigBHIIEHHS
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MPOBI3HOI CIPOMOXHOCTI BUPILIYBANHCH dYepe3 30inbimends Bsarm noisaa. JluHaixa

3GiNBIICHHEsT MacH MOI3AIB crocTepiramacd Ha OUIBII HiX BIKOBOMY IepioAi pPO3BHTKY
YKPalHCBKMX 3aNMi3HUIEB: 3OUIBIICHHS cepeJHbOi MacH Moi3AiB 3a ocrawui 100 pokis
Bigbynoca Bix 500 T go 3500 1. Bianosiazo 301IbLIyBaNOCA 1 OCEOBE HABAHTAXKEHHS BATOHIB,
INO B YKpaiHi Zocarno oOMexesas B 25 1/BiCk.

Merta i 3aBXaHHA JOCTDEEHHA

Metoro po6oTH sBISETBCA BH3HAYEHHS Ta pO3poOKa pPEKOMEHIANIH Moo
KOHCTPYKTHBHHX [apaMeTPiB BAHTAXKHHUX BaroHIB A NEPEBE3CHHA PYAH T BYTiAIA 3 METO0
MOKpaIHeHHA IX TeXHIKO-eKOHOMIYHMM MOKA3HHKIB, 30LIBINCHMS HOTOHMHOTO HABAHTAXKCHHS,
3abesniedeHHs MiABUIIEHHS IPOBi3HOI CIPOMOXKHOCT] indpacTpykTypu 6e3 CyTTEBHX BHTpaT
Ha MOJEpHI3aIiIo 0CTAHHBOT.

OcHoBHA YacTHHA JOCTIKeHHS

IIporokonom 3acimanua Texniunoi paam Yxpsamisuuni ig 30 sepechs 2015 poky
[3] maromoOyaiBHMM 3aBoZaM Ta HAYKOBHM OpPraHizaimisM 3ampollOHOBAHO pO3POOHTH B
2016 pomi crenianizoBani BAHTAKHI HAIIBBATOHH AJI1 [ICPEBE3CHHS 3aI3HOI PY/IX Ta BYTINNA,
AKI 3a PaxyHOK CKODOYEHHS MAOBXKHHY BAroHY | 3MCEHINECHHS TapH Ta IiBHIOEHHS
HABAHTAKEHHA HA BICh, JO3BO/LITE MABKIMTH Ha 20 % ofcsr mepeBesens BaHTaXiB (HETTO) B
noisai, Oes 30LIBIIEHHS HOTO INOBKHHH, IHO B CBOIO 4eply OyAe CHPUSTH IliABHINEHHIO
npoBisHoi  cnpomoxHOCTI. [lporoxomom sacimamHs Texwivuwol pamu Vipsanisaxm
Ne IIB-03/37 ®im 12 macromaga 2015 poxy [6] JIT «VxpHIIB», HTEX, LIB mopyueno
po3pobuty TexHiYHI BUMOTH [0 CHeNiani3oBaHAX BaHTAXKHHUX HAIIBBArOHIB /I NepeBe3eHHs
3aM3H01 PyOM Ta BYTULIA

Onuum 3 posrnanytix JII « VxkpHJIB» BapiaTiB HamiBBArOHA 414 NepeBE3cHHS
pyZu OYB BaroH 31 3MEHUICHMMYM: Macow Taph A0 20 T, ZOBXKMHOIO IO OCIX 3YEIUICHHS
aprozueme Ao 10500 mmM, of’eMoM KkyzoBa no 51 M, AKHIE OTITHMATBHO MIIXOMUTEL U1
IepeBe3eHHA BAHTAKY 3 HACHTIHOK IIMBHICTIO 1,8 — 2 T/M° — BHACHINOK Yoo OTPUMYEMO
XapakTepUCTHKH BaroHa 31 30LABIICHON0 BaHTXKOMiAHoMHICTIO A0 80 T, cTaTHUHMM
HaBaHTAXKEHHAM 0 25 TC T4 IMTOMOIO MaTepilanoeMHICTIO (koedinicnt TapH) He Hinpine —
0,25.

BpaxoByroun poOSIILIHYTHH BapiaHT Ha pHC. 3 WABeNEHO MOPIBHANLHEME aHams
PO3MIIIIEHHS HAMIBBATOHIB B YMOBAX OOMEKCHHS JOBXKHHH MOI3iB CTAHAAPTHO AOBKHHOI
npuiiManbHO-BiANpaBHUX xonid 850 M. Ha skazamifi moxumi Moxsa posMictuts 60
HanipBaromis Mogenmi 12-7023 — makCuManbHA BaHTAXKOMIZMOMHICTE IOTHra CKIAZATHME
4218 1, a yKOpOo4YCHUX BArOHIB MOXHA PO3MICTUTH 79 — MAKCUMANBHA BAHTAKOIANOMHICTE
porara cknagatuMe 6320 7. OOcAr mepeBeseHp BaHTaXy YKOPOUCHHMH BaroHamm Oyle
oinsine Ha 33,3 %.

i. Momse y cenadi 60 sazonis Modeneld 12.7023

EX 2 1L

L= 8352 M. kinokictns &azomis n = 60

LR LR) M

L= 8352 s xinbricrs easonis n=79

Puc. 3 Ilomaz 3 yHigepcaasHux ma yKopoHeHIX HANI6eaz0HIg
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Ha BykoHaHHA BHMOF pillleHb IPOTOKONY [4] Ta BUMOT, BHKIAAEHNX B AOAATKY IO
MPOTOKONY [6], a TAaKOK BHXOISYHM 3 aHANi3y HapeZeHoi Bumue indopmanii, [epxaBHuM
i AopHEMCTBOM « YKpalHCHKMIt HAyKOBO-EOCILINIE IHCTUTYT BaroHOOYAYBAHHA» Ta (imicro
«Haykopo-mocimigHuli T4  KOHCTPYKTOPCBKO-TEXHOMOTIUHEE  IHCTHTYT  3AMi3HHYIHOTO
TPAHCIIOPTY» PO3POOJICHO MPOEKT TEXHIYHUX BHMOr A0 CHCHiami30BaHUX BaroHIB HOBOTO
HOKOJIHHSA JJIA IEPEBe3eH s PyAH Ta BYrinis 3 HaBaHTaxeHHsM 245,2 kH (t¢) Bin xomicHol
[apy Ha pelKu.

Korcrpyxuii HamiBearoHiB 711 pyaM MaioTh 3abe3NeuyBaTH Taki TEXHIKO-
eKOHOMIuHI napameTpu (He TIipini): BaHTakomifAHoMHicTs, He MeHIIE — 80 T; IHTOMY
MaTeplantoeMHICTh (xoedinieHT Tapu), He Oinemme — 0,25; reoMeTpryHHM 00’€M Ky30Ba, HE
MeHme — 51 M°; JOBXHHY IO 0CAX 34YeIUISHHA apTo34eniB, He Merime — 10500 mm; BHCOTY BiT
PiBHA roJIOBOK pefiox A0 BepxHBOI 00B 13Ky, He MeHuwe — 3330 mMm; rabapur 1-BM 3a JCTY
b B.2.3-29.

KoHcTpykuil BamiBaroHiB mmd ByrUms MaioTh 3a0e3nedyBaTH Taki TEXHIKO-
€KOHOMIUH] rapaMerpd (He TiplNi): BaHTAXKOMITHOMHICT, HE MeHIIE — 76,5 T; MNHTOMY
MaTepianoeMHIcTh (koedilieHT Tapu), He Oimpmwe — 0,3; reoMeTpHYHHN 00’€M Ky30Ba, HE
MeHme — 78,3 M°: HOBXHHY N0 0CAX 34EIUIEHHS aBTO34eliB, He MeHme — 12100 MM; Bucoty
BiZl piBHA rosioBoX pefiok no Bepxuboi o6B’sa3xu, He MeHIe — 3784 mm; rabaput 1-BM za
ACTY B B.2.3-29.

BricHOBOK

Peamnizauis Buine NpuBeIeHHX HAIPAMKIB CTOCOBHO BHKOPHUCTAHHA CHELIATIZ0BAHAX
HAaIIiBBAarOHIB HOBOTO TEXHIYHOrO piBHA UL PYAW Ta BYrLUIA 3 BKa3aHHMH HapamMeTpaMu
NO3BOJUTH: SHUSHTH CcOOIBApTICTE TIEPEeBE3€HHA BAHTAXIB 32 PaxyHOK 3061IbIeHOL
BAHTAXKOIII JHOMHOCTI MOTATY, MICTKOCTI Ta HaTIHHOCTI BaroHiB, 3a0e3NedeHHS INnocti
TAPAHTOBAHMX TEPMIHIB MOCTABKH BaHTAXiB, MIJBHHICHHS TPAaHCOOPTHOI # eKoMorivHol
Oesmexkyu  3al3HHYHHX IIepeBe3eHb. 3JaraloM IIABHILEHHS MacH ITOTATIE AO3BOJMTD

MiZBHIOMNTH IIPORIZHY CIPOMOKHICTE B cepenaboMy Ha 10 — 30 %,
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A.B. Jonuenxo, O.M. Capponos

BAMOT'H A0 ®OPMYBAHHA TUXIOPO3MIPHOT'O PAY BAI'OHIB
HOBOI'O MOKOJIHHS 114 3ABE3NEYEHHS MIIBULEHOI TPOBI3ZHOI
CITPOMOKHOCTI 3AJII3HUHD.

Y cmammi pozenanymi  ocHoemi wiaAxu  00CRIONCEHs 3 POPMYSAHHA
MUROPOSMIPHO20 PAOY AHMANCHUX 6A20HIE HO6020 NOKOAIHHA.

Beryn

* 3amisHHYHMA TpaHcmOopT YKpalHH € [POBIOHOK Tany33il0 B IOPOKHBO-
TPAHCTIOPTHOMY KOMILTEKCI KpaiHu, gkumif 3abesmeuye 82% BaHTaxkHMX 1 Maibke 50%
DacaXUPCHKUX [epeBe3eHb, 3AIHCHIOBAHMX BCIMA BUNAMHU TPaHCHOPTY. Excnnyarauitina
MEpEeXXa 2AMI3HHULOL YKpaiHH ckiuaxae maipke 22 THC. KM, 3 9kux 45% enextpudikopano. 3a
ofcsraMyl  BAHTAKHIK [EPeBE3CHL 3aMi3HUIN YKpaiH¥ 3alMAaiOTh deTBEpTE MicHe Ha
€rppazificbKOMY KOHTHHEHTI, MOCTYIIAI0YMCH Jmire 3amzaunsM Kurato, Pocit ta Tanii [1].

Samizaui € 6a30BO0 TATY3310 ¢KOROMIKH YKpaiHu. Ha aux npunamae 6inerne 8§0%
BaHTax006iry (663 ypaxyBaHHA TpyOONPOBIIHOTO TPAHCIIOPTY).

IlpiopuTeToM B OHOBIEHHI PYyXOMOro CKIaXy NOBHHHO cratd 3abesmeyeHHs
3ATI3HHUIE YKpalHH pYXOMHM CKJIaNOM HOBOTO HOKONHHA AN 3a0e3NedeHHS MiXBHIICHOL
TIPORIZHOT CAPOMOXKHOCTI 3aTI3HULE. BUPIIIEHHS 3a1a4i CTBOPEHHA TAKOTO PYXOMOTO CKIay
TOBUHHO 3HAYHO MiABHIIMTH I[IPOBI3HY CIPOMOXHICTE 3aM3HKIL TA CYTTEBO 3MEHIIMTH
excriyaTanifiai BATpaTH. lle JO3BOMNTE TNOKPAIIUTH TEXHIKO-€KOHOMIUHI HOKA3HHKH
JIATBHOCTI 3ali3HUYHOrO TPAHCOOPTY B IUNOMY, NOQIINMHIMTH OesleKy Ta 3pYUHICTD
HEPEBE3CHD, MIABHNINTY KOHKYPEHTOCIIPOMMKHICTD 3aNi3HUNE YKpaiHH, 3poOuTH PHBOK ¥
MiABUIICHH] eQeKTHBHOCTI poGOTH Tamysi.

Jnd BUpIMEHHA BAKINBOI HapoAHOrocnomapchkol npodneMu momno 3abe3nedcHHs
TPAHCIOPTHOI CHCTeMH YKpalHH 1HHOBAIINHHMM KOHCTPYKIIIAMH BAHTAXKHHX BarOHIB
HiABUMeHol NPORYyKTHBHOCTI, HAAIHOCTI Ta €KOHOMIYHOCTI Ha Iepile Miclle BHCYBac
HEOOXIAHICTH po3poOKH THIOPO3IMIPOHOTO PSAY BATOHIB HOBOTO MOKOMIHHA. Le MOXIHBO Ha
OCHOBI INPOBENEHHA KOMIUIEKCY HAYKOBO-OCHIAHHX pobiT 3 amamizy pe3yiasTaTis
TCOPETHYHHX | TEeXHiKO-eKOHOMIYHHX IOCHIIKEHb, eCKI3HO-TeXHIUHMX Ta JOCIIIHO-
KOHCTPYKTOPChKHX poGIiT 3 ypaxyRaHHAM TeXHONOr9HOI 030pO€HOCTI BHPOOHHITE 1
3ayBaKeHb 3alliKaBIECHUX OpraHisalilf, 10 HaMacTh MOXJHBICTE CHOPMYBATH YTOYHEHMIH
THIOPOIMIPHUE Pl CIelialni3oBaHHX BaroHiB 3 IJABHUICHHUMH OCROBHM T4 NOTOHHHM
HaBaHTKEHHAMH.

OcHoBHA YacTHHA.

JlocBid CBITOBOIO Ta BITUMSHAHOIO BaroHOOYNYBaHHS BKA3ye HA Te, HIO ONHHM i3
NULIXIE MIABAICHHS e(QeKTHBHOCTI Ta AKOCTI TPaHCIIOPTHOI CHCTEMM € [NONIMIIEeHHS
CTPYKTYPH 1 HAPaMETPIB PYXOMOFO CKIAAY 3aTi3HHIb 3 METOI0 AKHAMITOBHIIIOI BiAMOBIAHOCTI
CTPYKTYpPi BAHTAXK00OITY.

I1parneHns OUIBIT IOBHO Ta SIKICHO 33J0BONIBHATH NMOTPe0U 3aMOBHUKIB Ta CTBOPHTH
JOCTATHRO LIMPOKAH 3a IIapaMeTpaMH Ta MOXIMBOCTSAMY Miama3oH BaroHiB, IO € HalbiLmbm
e(EKTHBHMMH B PI3HHX YMOBaX EKCIUTyaTallii NMpHU3BeNe A0 PO3BHIKY HAPKY BaHTAKHIK
Crleliali30BaHuX BaroHiB, MO IPHUCTOCOBAHI JUI IepeBe3eHH I OKPEMIX BAHTAXIB 260

© A.B. Honuenxo, O.M. Capponos, 2016
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06MEKEeHIX 3a CKIAZOM TPyl BaHTZXIB, MOMIOHMX 3a BIACTHBOCTAMHU. Beimka KUTbKICTE
TAKHX BAaroHiB Npu3Befe N0 CKARJHOUNE NpH IX BUPOOHEIIBL T4 eKcIUiyaTalii, INO
GesmepedHo BIUMHE HA BAPTICTB X XHTTEBOTO LHKILY.

Ing pamionanbHOro CKOPOYCHHA HOMEHKIATYpPH BHpobiB HeoOxijHa pPO3poOKa
CTAHAAPTIB Ha IX HapaMeTPUHHi PAIH, MO, SK BiIOMO, BCTAHOBMIOKOTE Ha#Ginpm pamioHaIbHl
HapaMeTPUYHi PAIM MO OCHOBHHEX CIIOKHBIIX (excrnmyaTalifHMX) IOKa3HUKAX npoaykuii, na
6a3i sKUX TOBHHHI IPOGKTYBATHCS IEBHI THIM (BHAM, MAapKH) BupoGiB, AKi HOTPEOYIOTE
OXATBIIOTO BHTOTOBNCHHS ¥ DI3HEX Tamy3ax Troclmofgapcrsa. Bomu HOBHHHI CIPUITH
3aGe3IeYeHHIO NIPOCKTYBAHHS BHCOKOShEKTHBHHX MAINKMH Ha OCHOBI HOBHX NPHHLHIIB
3HiiCHEHHS  MPOCKTHO-KOHCTPYKTOPCBKHX poBiT i3 3aCTOCYBaHHAM yHipikamil i
arperaTyBamHa BysNie i neTanedf i cTBoproBaty HinBIn CIpMATINBI YMOBH Jind opramizauii
cTieiani3oBanore BAPOOCHHNTEA, MOMIMICHHAS €KCIUTyaTallil Ta CTPOIISHHA PeMOHTY. Jlnsa
PALUOHANLHOTO CKOPOUEHEHs HOMEHKIATYPH BipoGiB HeoOxinHa pospobka cTaHAApTiB HA IX
napaMeTpudHi pAAM SKi CTIpSIMOBaHi Ha CKOPOYEHHS O ROUUTBHOTO MIHIMYMY KOHKpETHHX
THMiB, BUIB i Mofenel Bupobis. fAx mpaBmio, Ui CTAHIAPTY € NEPCHEKTUBHUMU i iX BUMOTH
CIPAMOBAH| Ha BIPOBADKEHHS Y BUPOOHHIITBO NPOrPECHBHEX, TexXHiTHO GiNBLI JOCKOHAINX 1
NPOAYKTHBHHX MalliH, oOna HaHH, IpANAMiB Ta MUK BUAIB TpoyKuii [2].

IligevinerHs eQeKTHBHOCT] 3aMi3SHAYHOTO TPAHCIOPTY OBIPYHTOBAHO IPHBOIMTE JI0
CTBOPEHHS  BOMMKO]  HOMCHKIATYPH BY3bKOCHENiaTi30BaHOTO  PYXOMOTQ  CKHaxy,
BAKOPHCTAHHS KOO 10 NpIMOMY NPH3HAYEHHIO CTBOPIOE Halikpamui ekoHOMIYHHE edeKT.
Ane, 3 O0’eKTHBHMX HpHYHH, BHKODHCTAHHA TAKOTO TPAHCIOPTY HE 32 floro mpsAMUM
NpH3HAYEHHAM 3HAYHO 3HHKYE HOro edexTupnicTs. Haxkans, HacHIIeHHAA eKCIUTYaTalli HHOTO
[apKy BEIHKOK HOMCHKIIATYPOIO BY3bKOCIIET1aN1i30BAHIX BATOHIB B LiNOMY TNPU3BOIHTE 1O
3GiNbIICHEA PEMOHTHHX CIYX0, 3anaCHHX YacTHH Ta MOTYXHOCTeH Uk 1X BUpOOHMUTEA, 1O
B IIJIOMY YCKJIAMHIOE 3aCTOCYBAHHS [IPOTPECHBHUX TEeXHOJIOTiH, KOMIUTEKCHO! aRTOMAaTH3aL i
Ta MeXaHizari.

Bupimmrd ue NHTaHHA MOXJIMBO HEpe3 CTBOPSHHA THIIOPO3MIPHHEX  PAZIB
CIeIiami3oBaBHX BArOHIB Ha OCHOBI yHiikauii Ta CTAHJAPTH3AIl BY3NiB AarperarHo-
MOJYJIBHOTO THILY.

CrBOpeHHA THIOPO3MIDHEX DANLB CHeiAMi30BAHUX PArOHIB HA OCHOBI yHi(iikanii
KOHCTPYKIIT Ta arperaTHO-MOAYJIBHOTO HPHHIANY KOHCTPYFOBAHHSA JIO3BOIUTE OIITHMI3YRATH
HOMEHK/IATYPY BATOHIB, iX JeTanei, By3miB Ta arperarie, 3GiIbIIATH MPOTrPaMy IX BUIYCKY Ta
OTpHMATH 3HAYHHH E€KOHOMIYHUH eeKT HAa BCiX eTapax JKMTTEBOTO LMKNY. AFperaTHO-
MOIYTbHA KOHCTPYKUiA Ginbln Hapdifina Ta IOBrOBiYHA, JO3BOIUTE 3HAYHO CKOPOTUTH Ta
CIPOCTHTH PEMOHTH Ta HIXBHIMUTH HOTO AKICTH Ta e(eKTHBHICTb. TaKHM YHHOM NEePeXil Bik
pOeXTyBAaHHA OKPEMHX CIeliali3oBaHUX BarOHiB /0 CTBOPEHHA TUMIOPO3MIPHHX PsJiB
JIO3BOJIUTE!

- CTBOpIOBATH 3pasku MPOAYKuil 3 3a/aHUM piBHEM HaMiffHOCTI Ta HOBTOBIYHOCTI
yepes BHKOPHMCTAHHA ONpalbOBAaHHX Ta NepeBipeHnx B eKCILTyaTallii  yHidiKoBaHHX
eNeMEeHTIB KOHCTPYKIIIT;

- MiZBAINYBATH TEXHONOTIUHICTH KOHCTPYKWil Ta piBeHb MexaHisamil Ta
ABTOMATH3AIIT BUpOOHHUITEE;

- TABHIYBATH PEMOHTO3/ATHICTE BarOHIB T4 3HIKYBATH EXCILTYATAIlliHI BHTPATH
CHOXKHBAUIB;

- 3fepertd TeEpeBarH  CHOCMIaMi30BAHOTO  PYXOMOro  Cxmaly B chepi
3aBAHTAKYBATBHO-PO3BANTAXYBANEHMX POOIT 32 PaXyHOK 3MEHILCHHA TPYAOMICTKOCTI 1 9acy
i YaC PO3BAHTAXKYBAILHO-HABAHTAXYBATIBHIX omepauiax, B UpoHeci TPaHCIOPTYBaHHA, 34
paxyHOK 3HIDKEHH® BTpaT BaHTKY 1 MifIBMINEHHA KOPHCHOPO HABAHTAXCHHA [epes
3HYKEHHS Tapu BarOHa;

AAAAAAAAAAAAAAI‘\I“\I‘\AAAAAAAHAAAAAAA
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- MiOBHILEHHS eKCIUTyaTanifiHol HamiitHoCTt 38 paxyHOK OLIBIH IOBHOTO YpaxyBaHus
3aBaHTAKEHOCTI B EKCIUIyaTallii 1 BIATIOBITHOIO CKOPOUCHHS BUTPAT Ha PEMOHT Ta MOTOYHE
TEXHIYHE YTPHMAaHHA,

Teopetuuni ocsoBE BHOOpPY TEXHIYHHX MapaMeTpiB NMEPCICKTHBHUX BAHTAKHHX
BaroHiB IOBHHHI 0a3yBaTHCh Ha CYYacHUX METOHAX IX pO3paxyHKIB Ta MPOEKTYBAHHA Ha
OCHOBI O€3NeTHIX HOKa3HUKIB AMHAMIKY Ta MIlTHOCTI, pArlioHAIEHOMY BUCOPY ONTHMANEHHX
napaMeTpiB  XOJOBHX YaCTHH, TalbMIBHOI e(eKTUBHOCTI, HAykoBo OOTpyHTOBaHil
cremiati3anii pyxoMoro napKy BaHTAXHHX BaTOHIB, PALliOHANILHOTO BUKOPUCTAHHS raCapuTie
PYXOMOTO CKIady, HOro MICTKOCT, HasBHOCTI Mepeki ICHYIOYHX PO3BAHTAXYBAJIEHO-
HAaBaHTaKYBANBHOI 1HQPACTPYKTYPH, TEXHIKO-€KOHOMIYHOTO OOIPYHTYBaHHS CTBOPCHHA
BaroHy 3 YpaXyBaHHIM pO3paxyHKY cOoOIBapTOCTi 3ali3HUYHMX HEpeBe3eHb Ta BH3HAUCHMX
TIAT «Vxpsamizaama» [3] kxpatepiie IHHOBAUIHHOCTI CYYaCHHX BAHTAXHUX BATOHIB.

CTBOpeHHS THIIOPO3MIPOHOTO PRy MOXKIHBE Ha OCHOBI  dopMyBamus
HOMEHKJIATYPHHX THILB BAHTAXIB Ta BH3HAYCHH]I OCHOBHUX TEXHIYHHX IapaMeTpis 6a3oBoro
BAroHa A/ KOXKHOI HOMEHKJIAaTYPHOI IPYIIH BaHTaXiB, PO3POOHCHHI METOTHKA PO3PAXYHKY
OCHOBHHX TEXHIKO-€KOHOMIYHMX MapaMeTpiB A KOKHOI HOMEHKIATYPHOL IPYIIH BaHTAXIR,
OBIPYHTYBAHHA AOIIIBHOCTI BHOOPY 06’ €My KY30Ba B AKOCTI OCHOBHOI HE3ANEKHOT 3MiHHOT
Up¥ ONTHMIBAOIMHMX pO3paxyHKax. [IpOrRO3yBaHHN NEpPCHEKTHBHOTO BaHTAKOOOITY
OBMHHO OCHOBYBATHCH Ha HOTO aHaNi3i 32 OCTaHHI POKH, BIUIMBY (GakTopiB, IO BIIHBAIOTH
Ha 1l 3MiHH Ta BCTAHOBJICHHSA TeHMeHII# B MaiibyTHROMY.

ThanmoposmipHu# psAx BaroHIB HOBOTO MOKONIHHS MO3BONHTH CTBOPUTH HOBY
KOHCTPYKIIIO BaroHIB, 1Ki OBUHKE] §YTH BHCOKOHAMIMHI, KOHKYPSHTO3AATH] Ta CPHATHMYTH
30iMBIIEHHIO TPAHCHOPTHOIO MoOTeHNlany Yxpaiww., Taki BaroHH INOBHHHL JO3BOIHTH
OIABAINUTH Bary Ta MIBHAKICTH HOI3AIB MpPH iCHYROUiN KOBXWHI CTAHUIMHEX KoM, i, OTXe
HIpPORI3HY 3TATHICTE MIIOUNX JHIEH.

Sk BapiaHT B peamisalii ILIBHMINEHHS [IPOBI3HOI CHPOMOXHOCTI 3aNi3HUIb YKpaiHu
JOUITIBHO PO3TNSHYTH BapiaHT po2poGKH BarOHIB 31 3MEHINEHOIO HOBKHMHOIO T OJHOYACHHM
MJBHIICHHA HABaHTAKCHHA Ha BICh, IO MO3BOJHTH (POPMYBATH WOTIrH, AKi OYRYTH
nepeBosuTy Ha 20 % GinpIue BaHTaXy MPH ONHAKOBIH (B IOPIBHAHHI 3 iCHYIOUHMY BaTOHAMHE)
JOBXHHI cxlany moisaa. Ifpm npomy He norpebyeThes 30imblieHHs ICHYIOUHX CTaHUiHHUX
KONIN Ta PO3BHBACTHCA IPOIIYCKHA 3[ATHICTE MaricTpaiei.

@axTOpH OTPUMAHHA EKOHOMIYHOrO edekTy HOIMrar0Th B HACTYIIHOMY:

- 30LNBIIEHHS BAM HOi30a IPY ICHYIOMilt AOBXWHI CTAHIIHHEX KOMii;

- e(EeKTHBHE BUKOPHCTAHHI TATOBOTO PYXOMOTO CKJIAAY;

- MABHINEHHA AKOCTI BAHTAKHMX 3NI3HHYHHX HepeBe3eHsb (Gezmea, CXOPOHHICTH
BaHTAXKIB, CKONOrIMHICTD);

- 3HIDKCHHS [NOTOYHHX BHIpAaT ¥y BHYTpLAEpKaBHIl ekcryartauil 3a paXymHoOK
BUKODUCTaXHS BAarOHiE 3 INONMNIMEHUMH TEXHIKO-eKOHOMIYHHMH Ta  peCypCHHMH
TTOKA3HUKAMH;

- MPUBAOIUBICTE SAMISHUUHIX IepeBe3eHb, MiJIBUIIEHHS KOHKYPEHTO3ATHOCTI.

ExcHOMi4HHE e(exT MOXIMBO ROCACTH 33 PAXYHOK 30iMbIIEHHs Bard Moi3fa Ha
20 % mipy IcHYIO9iH JOBXUHI CTABIIHHNX KOTill. 3a po3paxyHKaMH 3aKOPIOHHUX BUPOOHUKIR
TPOAYKTUBHICTH TAKUX BaroHIE BHINa Ha 8-10%, a ekcnnyarawiitai BuTpath Ha 7-8 % MeHIme
B MOPIBHAHI 3 ICHYIOYHMH MOJETAMH BATOHIB, IPH HBOMY CKOPOUYYETHCA TEPMIHM OKYIIHOCTI
KaliTANbHUX BIJIANCHD ¥ HAPK PYXOMOTO CKIIALy.

CykynmuicTe TeXHIYHMX BHMOr IO BU3HA4a€ Tany3b pAMIOHAIBHHX [apaMeTpiB
BaroHiB HOBOTO MOKONIMHA 3a0esleynTs GinbIN NPOXYKTUBHY, ONECPATMBHY Ta Ge3NETHY
JOCTaBKY BAHMTaXB CIOXMBAYY pPasoM 3 OiMBII [OBHHM 33[0BONCHHAM KOMepIliifHAX
IHTepeciB BHKOPHCTAHHS BATOHHOIO [IAPKY HepeBi3HuKa.
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HIT «YxpH/IB» pospoOieHi THNOPO3MIpHI Py Ha BarcHH OYHKEPHOTO THIIY Ta

BAarOHHU-LIHCTEPHH, TOMY IHCTMTYT Ma€ BeMKHI HOCBIA 3 11BOTO IMTAHHS i MOXe PO3pobHTH
TaKKH NapaMeTpHYHHI A IHINKUX THIIB BAarOHiB.

BHCHOBKH i IepCneKTHBH, NOJANLINOTO PO3BHTKY B JAHOMY HANPAMKY

3 ormany Ha BusHaveHi [TAT «Yxp3anisHHI» KpUTEPIiB IMHOBAMIAHOCTI cydacHuX
BaHTaXXHUX BaroHiB [3,4,5], Ta pospobmeni ATl «VxpHIIB», Ha ocmoBl mux KpUTepiiB,
IOPOEKTH TEXHIYHMX BHMOTH («Creliani3oBaHi HAMiBBAOH HOBOTO TIOKOMIHHS s
IIEPEBE3CHHA BYTUUIA 3 HAaBAaHTAXEHHAM 25 Tc Bin KomicHOl mapu Ha pedixu. Texmiumi
BUMOTH.», Ta «CIeliani3oBanyil HamiBBAarOH HOBOTO IIOKONIHHS [UIA IIEPEBE3CHHA PYAM 3
HaBaHTaXeHHAM 25 TC Bim kxomicHO! mapu Ha pelikn. TexXHiUHi BEMOTH.») € JOUITHHAM
HPOJOBXKUTH POGOTH WIOZO BHPIICHHS BaXIHBOI HAPOOHOTOCHONAPCHKOL HmpobreMH 3
3a0e3MeYeHHs TPAHCNIOPTHOI CHCTeMH YKpaiHM iHHOBAIIHAME KOHCTPYKIIAMA BaHTAXKHHX
BarOHiB MiABHIIEHO! TPOXYKTHMBHOCTI, HamifHOCTI Ta €KOHOMIYHOCTI, a Ie 0BYMOBIOE
HEOOXIIHICTL PO3poOKH THIIOPOIMIPOHOIO PAAY BATOHIB HOBOTO TOKONIHHS.

BrnpoBsa/keHHA B TPAHCIIOPTHHH KOMILIEKC BAarOHIB HOBOIO NOKOMIHHA  IIOBHHHE
CHOHYKATH [0 TEXHIYHOIQ I[IePEOCHAINeHHS Y BIANOBIAHOCTI 3 CYYACHMMH BUMOLAMH
3ABaHTAKYBAPHO-PO3BAHTAKYBANBHEX TePMiHANIB Ta pPeMOHTHOI 0asu  yxkpaiHCBKEX
3adisEuIe.  OctaHns [MOBHHHA IEPETBOPHINCE B MEPEXY  BHCOKOTEXHONOTIUHUK
CIIeLIami30BaHMX CEPBiC — NEHTPIB 3 MIMPOKHAM BIPOBAIKEHHAM arperarHoro MeTOmy
PEMOHTY.

Takox cmig 3asHauMTH I1HO JUIA  TNOBHIOCHHA Oesmekn Ta  edekTMBHOCTI
BHKOPUCTAHHS BAaHTAXKHUX BATOHIB HOBOIO TOKOMHAS HeoOXIIHO B KOMIMIEKCI BUpilIyBaTH
pAn DUTaHb, a caMe TIHTaHHA MINHOCTI Ta OWHAMIKH, BIUIMBY Ha KON, TaabMIiBHOT
e(EeKTHBHOCTI, 3aCTOCYBAHHS HOBHX TEXHIUHHX pilleHb Ta Marepialis, ONpAalOBABIIL
CYMICHO 3 METalypTiHHHMM 3aBOAAMM INHUTaHHS TOTOBHOCTI BHITYCKATH BHCOKOMIIHICHHH
npoxkar HeoOXifHHMX pO3MIpiB, NpOBeCTHM JeTanbHi Ta BeeOiuml TexHiko-eKoHOMIiumi
JOCHDKeHHs. Takuit KOMINEKCHHH NigXil [0 BUpilIeHHS HAraTbHUX U1 RAMi3HHIHO-
TPAHCIIOPTHOTO TOCIIOAAPCTBA ACPXKABH IHTAHE HANACTh MOJMIIHBICTD NIABHMIIUTH piBEHE
IprOYTKOBOCTI T2 KOHKYPEHTO3JATHOCTI BITYM3HAHUX 3a0i3HUb.
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JOCAINKEHHA F'AJTLMIBHOI EGEKTUBHOCTI BAT'OHA JIJISI 3EPHA 3
CHCTEMORO PO3ILJIBPHOI'O TAABMYBAHHA BI3KIB TA 3 OCBOBHUM
HABAHTAKEHHSM 25 re/pich

IIpeocmaeneni pesynomamu eunpofyeans 2aA6MigHOT CHCIEMU 8A20HA DAA 3ePHA
mooeni 19-7053 na ¢izkax modeni 18-7033. Ompumari zpahicu zanexncHocmi 2anemienozo
WAXY 306AHMANCEH020 MA  NOPONCHbLO20 6A20HA  6i0 WIGHOKOCHI HA NHOYAMKY
2aNbMyCanHHa € oianasoni weuoxocmei 40-120 km/zo0. Ho pesyavmamax oocaioxcens
Opno 6cMaHOGEHO, WO NAPAMEMPH 201bMIGHOT CUCINEMI 6AZOHA ONA 3EPHA 3 CUCIEMON)
PO30IABHO20 2ATBMYSAHHA 8I3Ki6 MA OCbOSUM HAGAHMANCEHHAM 25 mc/gicy sidnogioatons
HOpMAIHGHUM §UMOZAM.

IinsumenHs npoBizHOl 30i6HOCTI 3aNi3HUIE 3YMOBIIOE HeOOXiAHICTE 30iNsIUeHHA
OCBOBOTO HABAHTAXKEHHS BAHTAXMHUX BaroHiB o 25-30 Tc/Bick. Tlpu upoMy akTyansge
3HAYEHHd MAIOTh NMTaHHS Oe3meKH pyxXy, CKIAOOBOK) YACTHHOK fAKOI €  rajbMiBHA
eextmpuicte Baroma. Tomy ma IIAT ,Kproxiecekuii BaronoOyziBumit 3ason” Gys
BHI'OTOBJICHHH BaroH AN 3epHa Moxem 19-7053 ra Biskax mogeni 18-7033 xapaxtepreruku
AKOTO HapedeHi B Talunmi 1.

FampmiBHI  ROCHIIKEHHS BaroHa MPOBOAMACE TpH  OONajHaHWi  Bi3KiB
KOMOOSHUIHHMMY (CTallioHapHi Ta NOI3Hi BUNpOOYBaHHA) Ta YaBYHHHUMH (CTalioHapHi
BHIIPOOYBAHHS) KONOIKAMH.

Tabruya 1. Ocnosni mexniyni xapakmepucmuku eazona modeni 19-7053

HafiMenyBasHs HOKa3HHKIB BaroHa Hopma
BanraxkominfomuicTs, T, He Ginslie 76
Maca tapu, T 23,5+£0,5
Makcumanbee PO3paXYHKOBe CTATHTHE 245.0
HaBaHTAKeHHs BiJ KOMiCHOT rapu Ha 25 b)
peiixu, kH (1¢) ?
KoncTpykiiitaa MBHAKICTD, KM/TO 120

Baron oOnagnaHMii NMHEBMATHYHHM AaBTOMATHYHMM T4 CTOSHKOBMM TadbMaMi.
OcoONUBICTIO TANBbMIBHOL CHCTEMH € PO3ALNBHE TANEMYBAHHA 3 MEPenaduero 3yCHNE OKPEMO
Ha KOMHHY Bi30K {pHC. 1).

Puc. 1. Cxema zansmisHol sadxcinsnoi nepedadi eazona das 3epra modeni 19-7053

© C.B. Kykin, O.€. Hiwenxo, C.A. Haerce, M.B. I} puzopoutenxo, 2016
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-

[THeBMaTHUHA daACTHHA TajJbMA MICTHTL: MOBiTpoposnominbHUK 483A-03; napa
ramsMiBHI wumikapsa 710; 3amacHuit pesepeyap P7-78; aBropexum 265A-4; XiHUeBi KpaHu
4314; po3'eauypansuuil kpan 4300B; 3’ ennysanshi pykasu P17b.

PerymoBaHHs BaXUIBHOI Hepeaui y Mipy 3HOINYBAaHHS TafbMIBHUX KOJOMOK
3 HCHIOETBCA 3a JOTIOMOTORO IBoX aBToperyaTopie Moaeni PTPII-300. Baxinbra nepegada
nependadac BUKOPHCTAHHS SK KOMIO3UIINHAX, TAK { YABYHHAX FajbMiBHIX KONOLOK.

JloCHiUKeHAS FagbMIBHOI CHCTEMH BKIIOUANH [Ba €TalM: Ha MNEPIIOMY €Tami
BU3HAYANMCA T[ANBMIBHI  XapaKTEpHCTMKH B CTaLiOHApHUX yMOBax  (CTamioHapHi
BUNPOGYBAHHA), HA APYrOMY — FabMiBHA eeKTHBHICTS (MOi3HI ranbMIBHI BHIPOOYBAHHS).

B npomeci cTalmioHapHMX BHIPOOYBaHE OLIMIOBANHCE IAPAMETPH TalbMIBHOL
cHCTeMM Ha BiamopifHicTs BEMoram [LIB-LIJI-0013]: wrinewicts raneMiBHMX mpuGopis Ta
3'€IHYBANEHHX TOBITPOHPOBOAIB, BEXOIHN INTOKA TANBbMiBHEX IWTHADIB, CTATHi THCK B
FafbMIBHMX IMATIHApaxX 1PU EKCTPEeHOMY TIajibMyBaHHI NOPOXKHEBOIO Ta 3aBaHTaXEHOTO
BATOHIB, 4 TAKOXK BIXMOBIAHI iM CHIM HATHCHEHHS KOJONOK Ha Konmeca. 3a aHAJi30M
pesyNbTATiBE  BHOpOOYBaHD TalIbMiBHOI CHCTEMH BCTAHORJICHO, IO  PO3PaXyHKOBHHA
TAIEMIBHEN KOQIIIEHT IIOPOXHBLOTO BArOHA Y Pa3i BCTAHOBICHHS HOBHX KOMIO3MIUIAHMX
xosonok crasosutk 0,301 (3a HopmaTHBHOTO He MeHme 0,22), HapanTaxeHoro — 0,155 (3a
HopMaTHBHOTO He Memine 0,14), po3paxyHKOBI CHTM HATHCHEHHA 4YaBYHHHX TalbMiBHEX
KOJNOROK OJHI€l KONICHOI Haph MOpPOXHBOTO BaroHa cTaHosisTh 4,02 T (32 MIHIMAIBHO
AONMYCTAMHAX JUTA e(peKTHRHOTO TaNbMyBaHHs He MeHIE 3,5 Tc), HaBantaxeHoro — 7,085 1c
(3a MiHIMANEHO NOIYCTHMEX HE MEHIIE 6,3 TC).

TIO3UTHBHI pe3yIBTaTH JOCHIIKEHE NIEPIIOr0 €Taly 3aCBLTUYIOTE IPO MOMKIMBICTD
TIpOBEAEHHA IPYTOTO €Tally — JOCHLIKEHHA TaTbMIBHOI eheKTHBHOCTI.

[Ipn noi3uux TadbMIBHEX BHMNPOOYBAHHAX BHUKOPHCTOBYBABCA METO[ «KHIAHHA»
(puc. 2), IpH SKOMY peanizoByBaluch eKCTPeH] raNbMyBaHHs AOCHIHOTO BaroHa B Jiana3oui
meuokocreii 40-120 kM/rof, a TakoXk Bi3yansHO Nepesipsanacs OiNiCHICTL Ta HaXiHHICTH
KpillIeHHs elEeMEHTIB rajbMa, 3HOUIEHICTH 1 NUTICHICTE (PUKIIAHAX Tap ransMa,
BH3HAYAINCA TA PEECTPYBAINCH HACTYITHE XapaKTepHCTHKH:

- KiNMBKiCTH 06EpTiB Kojeca Bifi TMOYATKY TalbMyBaHHA A0 IIOBHOI 3YMMHKH
JOCHIIHOTO BaroHa,

- THCK TIOBITps B rajemMiBHi Maricrpani [LIB-LJ1-00137;

- TMCK IIOBITp# B TAIBMIBHEX UIUIHApaX Ta 3anacHomy pesepsyapi [LIB-1{JI-0013];

- BUXiA mrroka raxpMiBHEX mumieApis [LB-11JI-0013].

O6pobka pesyNIBTaTiB NOI3HAX TANEMIBHEX BUNPOOYBaHb HOCTLIHOTO 3paska BarcHa
nependayana po3UHPPYBAHH Ta CHCTEMATH3AIIIO TaPAMETPIB 3aPeECcTPOBAHMK TANbMIBHAX
[POLECIB, TPH BOMY BH3HATAIIUCA:

- MIBMAKICTE PYXY HA NMOYATKY ralbMyBaHH{ 3a KifbKicTIO 06epTiB Koneca 3a OfHY
cexyry Ge3snocepeHbo nepe)i IoYaTKOM TalbMyBaHHA;

- BOBXMHA raneMiBHoro mursxy [LIIII-0001] - 3a ximexicTio 0OepTiE Ta NOBXKHHH
KoONeca Tif Yac pyxy Biji MOYATKY TanbMyBaHHA 0 TOBHOL 3yMHHKM JOCHIAHOTO BATOHA.

Pesynprary noisHux BunpoOyBaHb BaroHa Qg sepHa Mogen 19-7053 3 posainenoro
CHCTEMOIO TAJBMYBAHHA HaBeAeHi B TAOMHII 2, a rpahik 3aNeXXHOCTI ralbMiBHOTO MLIAXY Bill
MBHAKOCTI HA IIOYATKY IabMYBAHHSL HA PUCYHKY 3.
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Puc. 2. Busnauenna 2aisMi6HO20 WAXY 00CAIOH020 6A2OHA MEHOOOM «KKUOGHHA)

Tabnuys 2. Excnepumermaisni 0aui noi3Hux zaismienux 00ciioxcens 8a20Ha Modeni

19-7053
Misunxictes | Excmepumentans | [amemiBHuit | PospaxyrHkoBu | CHila HaTHCHEHHS
Ha I0YaTKy HE 3HAYSHHIA THHAX H raaeMiBHMHA | KOMIO3RLOIHHUX
rambMyBaHHS raJIbMIBHOTO HABAHTAXEHOT | KkoediiieHT KOJIOLOK, TC
, KM/ron HIISAXY, M 0 moi3aa Ao
200 oceit, M
Tlopoxnilt Baron
40 128 162 0,252 1,510
50 182 224 0,267 1,600
60 245 295 0,279 1,674
70 316 374 0,290 1,738
80 396 463 0,299 1,791
90 485 560 0,307 1,840
100 582 665 0,314 1,882
110 688 780 0,320 1,920
120 803 903 0,326 1,957
CepenHe 3HaYeHHA 0,295 1,768
JasanTamennii Baros
40 216 250 0,120 2,975
50 314 355 0,129 3,200
60 428 478 0,136 3,356
70 560 618 0,141 3,478
80 709 776 0,146 3,605
20 876 951 0,150 3,714
100 1059 1143 0,153 3,799
110 1260 1352 0,156 3,872
120 1479 1579 0,159 3,936
CepenHe 3HaUCHHA 0,143 3,548

T aﬁfilti{ﬂ 3. Buznauenns 2aaeMieHozo HLAAXY 3ACAHMANCEHO20 ROMAZA HA YXUIAX

IIBHEKiCTS BizcTans Bif nepeHOCHUX
Benuunsa HAMIOYATKY TaneMiBHEI CHTHAIIB 1 BiZ MICIIS panToBo
— FATEMYBAHTS . M BHHHUKIIOT TIEPELIKOAM O HEPIIO]
& KM/rox ’ ’ IETApAH 3a IHCTPYKILIED
IHI-0001
6 /oo 80 918 1000
6 */oo 00 1034 1300
10 %0 80 1122 1300
10 %0 90 1262 1500
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S, ™
2500,00 ' :
y = 0,0864x2 + 1,9543x
Rz =0,9863
3aBaHTaXKeHW BaroH
2000,00
1500,00
1000,00
//
500,00 y =0,0436x2 + 1,4607x
R?=0,9851
MOPOMKHIV BaroH
0,00 |

000 2000 40,00 60,00 80,00 100,00 120,00 140,00 v xmirom

Puc. 3. I'pagpix 3anescnocmi 2anbmieHo20 WiNAXY 6i0 WEUOKOCHI HA NOYAMKY
2a1bMYEAHHA

BucHOBKH

I'aneMiBHA cEcTeMa BaroHa Juid 3epHa momeni 19-7053 ma Biskax mozeni 18-7033
BIIIOBI/1a€ HOPMAaTHUBHUM BHMOTaM:

o Tuck HOBlTpE[ B TajJbMIBHOMY LMIIHAPI HOpOH{HLOTO BaroHa y pasi
BCTaHOBneHHﬂ KOMIIO3HIIIHHIX KOMOIOK CTAHOBHTE 1,5 Kre/cm? (3a HOpMaTHBHOFO 12~ L6
Krcfcm) HABaHTaXEHOro — 3,3 krc/em” (3a HOpM&THBHOFO 3,0 - 3,4 xrc/em’ ), y pasi
3aCTocyBaHH51 qaBYHHHX — Biiosigxo 1,9 Krcfcm (3a HopMaTHBHOTO 1,4 - 2,0 Krc/cM”) Ta 4,1
Kre/cM” (3a HopMaTHBHOTO 4,0 - 4,5 Kre/cm?).

o Buxizn mroxa ransMiBHOTO IHMIHAPA NOPOKHEOTO BArOHA ¥ pasi 3aCTOCYBaHHSA
KOMIO3HIIMHUX KOJOJOK CTaHOBUTH 45,0 MM, HaBanTakeHOro — 50,0 MM (32 HOPMATHUBHOIO
(25 — 65 mMm), y pa3l 3acTOCyBaHHSA YaBYHHHX — BigmoBigaO 65,0 MM Ta 55,0 MM (3a
HopMmatusHOro 30 — 90 mm).

® CrosHkoBe rajpMo 3abe3nedye yTpUMaHHS [IJIKOM HaBAHTaKEHOIO BArOHA Ha
yxum 34,6 %o y pasi 3acToCyBaHHA KOMIO3HLIHHUX KOIOAOK i 39,3 %o y pasi uaByHHHX.

o MiniManbHI 3HaYeHHS PO3PAaXyHKOBOTO TalbMIBHOTO KoedillieHTa KOJOLOK B
nepepaxyHKy Ha moisn gomkuHOI 200 ocell B mopoxkHbomy ctami ckmamu 0,252 mis
MIBUAKOCTI 40 xm/rox, B 3aBanTaxkeHoMmy — 0,159 mus meuakocti 120 xm/rox 3a
HOpMaTHBHEX BifnoeigHo 0,22 ta 0,14;

° Baron mist 3epHa 3 CHCTEMOIO PO3ALTBHOIO TalbMYBaHHS BI3KiB i 3 0CHOBHM
HABAHTAKEHHAM 25 TC/BICH 3a CBOEIO TaJbMIBHOIO €(GEKTHBHICTIO Ta NPHAHATHMHU
rapaMeTpaMH TalbMIBHOI CHCTEMH MOXKE €KCILTyaTyBaTHCS OO ImBHAKocTed 120 wm/ron
BKIIFOYHO 0e3 0OMexKeHs.
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B.B. Inouuwun, AM. Cmpunca, /I.B. @edocos-Hixonoe

OBCTEXEHHS TEXHIYHOI'O CTAHY TA KOHTPOJIGHI BUITPOBYBAHHAA
BAHTAKHHUX BAI'OHIB

OpuuM 3 HAROLIBIN HOOYISPHUX BHOIB PYXOMOIrO CKIaay Uil 3alli3HHYHUX
TMepeBe3eHb € BarOHW-XONEPH BiIKPHTOTO (BHKOPHCTOBYIOTHCS U JOCTABKH BAaHTAXiB, Ha
SKi HE BIUIMBAIOTH HECIIPHATIMBI MOTOJHI YMOBH: BYTi/UIA, TOpQ, OKaTWINi) Ta 3aKPHUTOTO
(mepeBO3Th BaHTAX, AKWM BUMAarac 3axXMCTy BiJl PI3HHX 30BHIIIHIX BIUIMBIB: 3€PHO, IEMEHT,
caxcy) TumiB. OmHaK, 3a OCTaHHI POKH BarOHHHMH MapK YKp3ali3HHIl HE IOMOBHIOBaBCS B
JOCTATHIM KUIBKOCTI HOBHMH BaroHaMH-XOIEpaMu Hi BIZKPHUTOrO Hi 3aKpHTOrO THUILY.
KinpKicTs BaroHis, 1o BiAmpamioBaiy IpU3HAdYeHUH TepMiH CiIy:K0U MOCTiHHO 301IBIIY€EThCSL.
Tomy mepen Yxp3asisHMIEIO iCHY€ THTaHHS CBOEYACHOTO IiarHOCTYBaHHS TEXHIYHOTO CTaHy
BAaroHiB, IO BiANpamoBaly IPA3HAYEHUH TEPMIH CITy>k0H, 3 METOIO BU3HAUYEHHS MOKIIABOCTI
TIOIOB/KEHHS 1X TEPMiHy eKcIuTyaTartii.

IMpanisaukamu 11 «YkpHAIB» 3 2011 mo 2014 poxa 6yno npoBeneHO 00CTeKeHH s
texniggoro crany 3000 BaroHiB-xomepiB, a BHIpPOOYBATbHHM ILIEHTOM MPOAYKIil
BaroHOOY/IyBaHHS Ta JIABAPHOIO BHPOOHUITBA IJisi BAroHOOYQyBaHHS — BUIPOOYBaHHS Ha
ChmiByJap Ta KOHTPOJBHI pecypcHi BHNpoOyBaHHs 3-X BaroHiB-xomepiB mozem 20-471 3
HAWTipIIUMU ane AONMyCTHMHMHK TIOKasHHKaMH Koposii. [IBa Bimibpani mid mpoBeaeHHS
BUIPOOYBaHE BaroHH - 1986 poxy BurortorneHHs, ogud BaroH — 1983 poky. Bunpobysanms
Ta JiarHOCTYBaHHS TEXHIYHOTO CTAHY BaroHiB MPOBECHI HA BiMOBIAHICTE IX XapaKTEpUCTHK
BAMOTaM HOPMATHBHOI JOKYMEHTAllii Ta 3 METOI BH3HA4YCHHA TEpPMiHy TMOHOBKEHHS iX
eKCInTyaTanii.

IIpu mpoBeneHH! TEXHIYHOTO IiarHOCTYyBaHHS 0co0y yBary HpUBEPTAIOTH HECYIHM
eJeMeHTaM KOHCTPYKIIil, a camMe XpeOToBi Ta IIBOpHEBiH OalkaM Ta MicIIsAM X 3’ €IHAHHS.

[Ipu ofcTeXkeHHI TEXHIYHOrO CTaHy AOCITIAHUX BarOHIB BHSBICHI MOUIKOKEHHS
OCHOBHHX HECYYHX EJIEMEHTIB KOHCTPYKILil BiZ KOpo3il, MakCHMalbHi TOKA3HUKHU SKHX
npuseneni B Tabmumi 1( y BigcoTkax Bij HOMiHANBHOI TOBIIMHH METaly, B 3aJ€XKHOCTI Bin
POKY BUI'OTOBJICHHSI BaroHa).

© B.B. Invuumiun, A.M. Cmpunica, /1.B. @edocos-Hikonos, 2016
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Tabruys [ Maxcumanbii nOKA3HUKY KOpo3il y ei0comKax 610 HOMIHARGHOL mosuiunu
Memana

UTOTOBICHHSA 1983 1986 1986
EﬂeMeHT NQ *****925 NQ *$***214 NQ ****$651
xpebToBa Hasxa 14,8% 11,6% 10,7%
1BOpHERA Dalka 9,7% 8,3% 8,0%

AHaniz pe3ympTaTiB oOCTexeHHd TexHiuporo crany 3000 sarcHie moxasae, mmo
TOIIKO/KEHHS Bl KOpo3ii y yactTunH BaroHiB (Bin 15% mo 18% Bin 06CTeXEHAX BAroHis B
3UIe:KHOCTI Bifi POKY OGYIOBH Ta YMOB €KCILTyaTallii) MepeBnityioTh HOPMATHBHI 3HAYEHHI
T4 TaKi BarOH# MiJIATAI0Th CIUCAHHIO.

Pemri BarouiB 6yB npH3HAYeHHIT T2 NPOREACH}H KaliTaTbHHI PEMOHT, HICIA AKOIO
Oym Bi,[[iﬁpaﬂi TpU OOCHIAHI 3pa3sku AN IIPOBEREHHA BanoﬁyBaHL Ha CIHiByZap Ta
KOHTpOJ‘IBHl pecypcHi BUITpOOYBaHHS, 3FiHO METOAMKH TEXHIYHOTO ,Illal“HOCT)’BaHHﬂ [Ipn
NpOBEACHI KaliTATHHOTO PEMOHTY Ta BH]‘IpOﬁyBaHB Ha cHiByfap ocofa yBara OpuiLILnact
BaroHY 3 HaMOUIEITUM ITOIIKOJXCHHAM Bix koposii (xpebToBa Oanka - 14,8%, misopHera
panxa - 9,7%).

Y pesyapTari IPOBENEHHX BUIPOOYBaHb Ha CIIiBYyZap Ta KOHTPONBHHX PECYPCHHX
BHHpOﬁyBaHB 38 TPHOXYAAPHOK CXEMOIK Ha NEKTIYHY JOBrOBIYHICTE HECYHHX CIECMEHTIB
KOHCTpPYKNil Barodis Bif GaraTopasoroi Jil yIapHAX HABAHTAKEHb €KBIBANCHTHOIO CTIEKTDY
BCTAHOBJIEHO, 1110 MaKCHMAIbEI CyMapHi HANIPYXKEHHsS B eIeMEHTaX KOHCTPYKI(I BATOHIB Bil
Al BEpTHKANBHOTO CTATHIHOrO HABAHTAKEHHA GPYTTO TA [031O0BKHBOIO HABAHTAKEHHA IIPH
cani ymapy 3.5 MH sabixcoBani y 30Hi 3’cnHaHEA xpeGTOBOl Ta MBOpHERHX Oanok, Ta
CKIaJaloTh BiIOBLIHO!

- 106,9% Bix HOUYCTHMMX HAlpYKeHb, BCTAHOBACHHX «Hopmamuy - 1Jis BaroHa
1983 poxy BUTOTOBNEHHT No *****975,

- 65,2 % Big AONYCTUMHX HaNpyXeHb, BCTaHOBNCHUX «Hopmamu» - 1ns BaroHa
1986 poxy BurotoByeHHs Ne *#¥#¥214;

- 59,9 % Bix AOIYCTHMHX HANPY)XXKeHb, BCTAaHOBICHHMX «HopMaMu» - g BaroHa
1986 poxy BurotToBaeHHA No *###%65],

3a pesynbTaTamMu OTJAAY BaroHiB, OPH NpoBeleHHi BAUpOOyBaHb Ta Micns iX
3aBepUIEHHs, VIIKOMKEHb €JIEMeHTIB BaroHis, 3aidIIKOBHX nedopmamii, TpiMUHE 1O
OCHOBHOMY METajiy | 3BapHMX MIBaX BiI Ail HOPMATHBHMX YNAPHHX HABAHTAXKEHL HE
BHABJICHO.

V paroHa-xomepa Momemi 20-471 Ne **¥¥¥%925 3 HaliOUIBIIMM MOMKODKEHHAM Bim
KOpO3il, y 30Hi 3’exHaHms XpeGTOBOI Ta IIBOPHEBHX GaNOK, IIPY NPOBE/ICHH] BHIPOOYBAaHb HA
cuieymap 3a(ikcoBaHO NEPEBHINCHHS NONYCTHMHX Harupyxkenb. Ilpoenennmit amanis
pe3y/ibTaTiB BUNpoGyBaHb Ha CIIBYAap NOKa3aB MOXIMBICTD MIICHICHES Miclib 3’€XHAHHA
HeCy4HX eJIEMEHTIB - XpeOTOBOT Ta MBOPHEBUX GalOK.

TlpoBeNeHuil aHanis pesyNbTaTiB BUNPoGYBaHL Ha CHIBYAAp MOKA3aB MOXIHBICTb
3GANAHCOBAHOTO HePepo3IOAlly HANpYXeHb IO eNEeMEHTaX KOHCTPYKIIl [pH IHACHISHH
MiCIb 3’ €THAHHS HECYUNX €IEMEHTIB - XpeGToBOI Ta IIBOPHEBHX OaloK.

ByJIo DpOBENEHO IACHNEHHS Micl 3’€IHAHHA HIKHBOTO 1 BEPXHBOFCO JIMCTIB
METaNy NIBOPHERUX OAJIOK 3 XpeGTOBOI HAKMAIKaMH TOBIIMHOW 12 MM Y (GopMI TPHKyTHUKA.
ITicrst 3aBepIieHHs PeMOHTHHX poGiT Gy HpoBeieH] MOBTOPHI BANPOOYBaHHS Ha CIiBYAAp
Ta pecypcHi BunpobysauHs. MakcuManbHe 3adikcoBaHe 3HAYSHHS HANPYXKEHb Y 30HI
3’ fHaRHS XpeOTOROT Ta IMBOPHEBHX $ANOK y pexkami cnisyzapy cxiano 127,8 Mlla (41,9 %
Bi ZOIYCTHMHAX HAImpyXKeHb, BCTaHOBNeHMX «HopMamm»). ¥V JBOX BaroHiB, B fIKUX He
BCTAHOBNIOBATIM HAKIAAKH Vv 30HI 3’cmHanus xpeOToBoi Ta IIBOpHEBHX Oalok, IIpH

N
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BUIpoOyBaHHAX HA CHIBYAap B IUX 30HAX 3afikcoBaHI HampyxeHHI Ha 55,6% Ta 43,3%
BHIIE HIX ¥ BaroHa MiACHICHOrO HAKJIaAKaMH.

TepMiH TpOIOBKEHHA CTPOKY CiayXOH HOCHIZHUX BarcHIB, BHU3HA4EHHH 3a
GaKTHUHOO CYMOIO HAKOMNYESHUX HOMIKOMKEHb, CKJIAB 5 POKIB.

AHaji3 pe3ynsTaTiB TEXHIYHOTO [JiarHOCTYBAHHS, SMKiCHO BUKOHAHWH KaliTalbHHM
PEMOHT, CROECUYACHE BHSBIACHHA Ta MIACHIEHHS MNOMKO[KEHNX 30H TapaHTyrTh, Ha
oOMexkeHui yac, GesnedHy €KCIUTyaTalilo BaroHiB, o BiANPAMIOBAIH IPUSHAYCHAN TepMmiy
cryx6H.

Jing npoeedeHHd BUIpoOyBaHb Oya# BiAiOpaHi MO OJHOMY BaroHy 3 KOXHOI THCIYI
obcrexenux. Pesynprary BunpoOyBadbs OyIH PO3IIOBCIOMKEHI HA BCKO MapTiio OBCTeXESHHX
BarOHiB KpiM THX, IO MAATA0TE CIMCAHHIO.

TlpomomkeHHS TepMIHY ekcinyaramii BaroHlB He supimmye raobaapHO IpoblieMy
BArOHHOTO IMApKy Y3, ajle A03BOJMIE THMYACOBO BHPINIYBATH 3aBAAHHSA [0 HePEBE3CHHIO
BAHTAXIB HE NOPYIIYIOYH BUMOTH 0OC3MeKH pyxy.
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VIK 625.245.6
B.C. Peuranos, M1, Conanux, C.0. Cropoxod, M.B. I'puzopotienro

OUIHKA MIITHOCHUX SIKOCTEMN BATOHA-ITUCTEPHU MO/IENIT
15-7763 (KPECJIEHHK 7763.00.000-0 Cb) BAPOBHHIITBA IIAT «KBb3»

Burnaoeno ouinky miunicnux axocmeil O00CHIOHO20 3PA3KA SAZOHA-HHCHIEPHU
modeni 15-7763 supobnuumsa AT «Kpioxiscoxuii €azono0yoisHUI 3a600» SUMOZaM
HOPMAMUGHOT MA KOHCHPYKMOPCOKOL QOKyMenmauii 3a po3poOaeHoio nRpozpamonr ma
MEMOOUKO MUHOGUX 6UNDODYGAHD.

Berynt

[IAT «Kprokiecekuit Barono6yniBuuii 3apom» (mam IIAT «KBb3») zamxzu Oy
OJNHUM 3 Nifepis y ranysi GyAyBaHHSI BaHT®KHHX BaroHis, AK B YKpaiRi, TaK 1 Ha TepUTOpii
CHJI. V 6aratopiumiit criBmpalli 3 KOJEKTHBOM HEPXABHOTO HiANPHEMCTBA «YKpaiHCBHKHH
HayKoBo-focHiguuit  iHcTuTyT BaroHoOynyBamma» (JAII  «YkpHIIB»)  kprokisceki
BaroHOOYMIBHMKH CTBODHIH JAECATKM MoJeNell BaroHiB A4 notped 3amisHHNG KO
1520 mm..

HocTanoepka npod/ieMH

Croroani pusox CHJ] cTaB MeHI DOCTYUHMM J/isl YKPAIHCBKHX HiINPHEMCTB, HE
BHHATOK 1 BaroHOOYAIBHHX Takox. ToMmy I MONIYKY HOBHX PHHKIB 30yTy BaroHHOI
Ipomyxuil HeoOxiMHO AKoMora OLnbille PO3IHPEHEA 11 HOMEHKIATYPH. 3 METOK YaCTKOBOTO
pupimenns takoi mpobnemu IIAT KBB3» 6yno BHIOTOBICHO NOCHLAHUH 3pasoK BaroHa-
nuctepay Mogeni 15-7763, puHok 30yTy Akoro Oyde OpicHTYBATmCs Ha KpaiH¥ BIM3BKOro
Cxony.

00’ €KT OIiHKY

06’ckToM HocHikeHs OyB BaroH-muCTepHa Mojeni 15-77635 At nepeBe3cHHA
B’A3KMX HadTONPOAYKTIB 3 KomoM miamerpoM 2800 MM I 3 CHCTEMOIO BHYTPILIHBOTO
posirpisy, suroropiernii [IAT «KBE3» y BIAMOBIAHOCTI 10 BHMOT TEXHIYHUX YMOB «Baron-
mucrepua Mogeni 15-7763. Texuuveckue yemoua. TY 15-7763» (mam — TVY), Macoro Tapu
26,5 1, 06’emom 61,7 M’ Ta BanTaxkonifomMuicTIO 60 T.

BunpoOyBanbHHI LeHTP IPORYKIil BaroHOOYAyBaHHA Ta JHBAPHOIO BUPOOHHIITBA
Ui BArosoOYAYBAHHS [OEPKABHOTO TIANPHEMCTBA «YKPAlHCBKMM HayKOBO-JOCIIIHMI
incruTyT Baronob6ymyeamusy (BL] I1B OIT «YkpHIB»), sk HesanexHa OpraHisallis, IpOBIB
MOCHIAKEHHS 3 OLIHKH BIAMOBINHOCTI MIUHICHMX AKOCTEH BaroHa-mHcTepHA Momem 15-7763
BuMoraM «HopM JUii pacuéra H NPOCKTHPOBAHHA HOBBIX H MOXEPHU3HPYEMBIX BarOHOB
xenesuerx  gopor MIIC xonmem 1520 MM (HecamoxonHbeIx)», «HopMm i pacuera u
HPOEKTHPOBaHUs BaroHOB xenesHbIx gopor MIIC komem 1520 MM (HecaMOXOAHEIX)» Ta
JICTY 7598 «Barouy BaHTaKHI. 3araqbHi BHMOTH A0 PO3PaxyHKy Ta IpOeKTYBaHHI HOBHX I
MofepHizoBaHnx. BaroHiB komii 1520 (HecaMmoximnmx)». 3arafbHHH BHE AOCIIAHOTO 3paska
BaroHa-mpEcTepHu Mozeni 15-7762 zo0paxeno na puc. 1.

© B.C. Peuxanoe, M.I. Conanux, C.0. Cxopoxod, M.B. I'puzopowenxo, 2016
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Puc.l. 3aransHuM BAJ BATOAA-UHCTEPHE Mogem 15-7769

Mera nocaiprens

Metor pocaigxeHb Oy/o BHIHAYEHHS HAMPYKEHB, IO BHHHKAIOTE B €lIeMEHTAX
KOHCTPYKIIII paMH Ta KOT/a BaroHa-HHCTEPHH 0iA 9ac HOro eKCILIyaTalil Ta OLiHKA OLiHKa
#OTo MIIIHICHHX SKOCTeH, a caMe:

— Biji HABaHTAKEHb 32 | PO3PAXYHKOBHM DPEXEMOM JUIS BaHTAKHOTO BArOHA —
OCaDKYBaHHA Ta PYIIAHHS BAXKKOBATOBOTO IOTATA 3 MICHA, CIIBYHApSHHA BAaroHiB HpH
MAHeBpax, y TOMY HHCIL PO3NYCKY 3 TipOK, €KCTPEHE raNbMyBAaHHSA B MOTH31 NPH MANHX
HIBHAKOCTAX;

— BiJ HaBaHTaXeHb 3a [II po3paxyHKOBUM peXHMOM — BITHOCHO YacTe MOMKIHBE
TIOENHAHHS TOMIPHMX 34 BEIMIMHOK HABAHTAKEHB, XapaKTePHHX A HOPMAIBRHOI poGoTH
BaroHa B MOTA3I, INO PYXAETLCS;

- Bl HABaHT@XEHb, MO BUHMKAIOTE TIPH PEMOHTI Ta OGCIYrOBYBaHH] BaroHa — IpH
migHoMIl 3aBaHTaXKEHOIO Ta IOPOKHEOTO BArOHA JOMKPATAMHE);

- Bil FiOpaBliYHHX HABAHTAXKEHB KOTNIA IMCTEPHM (CYMa THCKY HapiB pimumu abo
rasy Ta THCKY, CTBOPEHOTO TiIPaBIi9HIM YAAPOM);

— Bl HABaHTAXEHb LIPU CIIBYAAPI.

JocmimxeHHs OPOBOAWAN 3a po3pobNeHo0 Ta 3aTBepikeHowm «Ilporpamoro Ta
METOAMKOIO THIIOBUX BuNpoOyBaHb [IM 6.5.00679-2016».

IlpoBeaeHHn AocaimmeHb

Vei pocnigy Synu npoBelieHi Ha TEPHTOPIT 3280y BHPOGHIKA.

Cratuyni BumpoOyBaMHA HAa MimHICTs BiI Al BEPTHKATLHOTC HABAHTAXKEHHS
TPOROAMIN  HOIIAXOM  3aBAHTAMEHHA  KOTAA  BaroHa  BCOOOK A0  HOMIHAJLEOIL
BAHTKOMIAHOMHOCT] Ta HACTYTIHOTO PO3BAHTAKEHHS.

HaBanTaxends BaroHa MO3JOBKHIMH CHIAMH CTHCKAHHS i CHAAMH PO3TATHEHHS
nposomuau 32 I pospaxyHxoBuM pexumom (MiEye 2,5 MH 12 mmoc 2,0 MH) ta III
pospaxynxoBuM pekuMom (minyc 1,0 MH Ta mmoc 1,0 MH) B creHni po3rarysaxms-
cruckands PC-300 (puc. 2).
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Puc. 2. Baror-uncrepna mogei 15-7769 B creni PO3TArHEHHA-CTHCKAHHS

Crarwani BUnpoOyBaHHa Ha MiITHICTB Bif il CHII, IO BUHUKAOTE B €KCIUTYaTAIlil i
yac peMOHTY ¥ 00CIyroByBaHHSA BKJIFOYAIIH:

- BUMIPIOBAHHS HANIPY)KEHb Y €IeMEHTAX 3aBaHTAKEHOr0 BaroHa Bij MiffoMy 3a 1Ba
KiHI[i IBOPHEBOI GalKH 0 BifpUBY I’ ITHHKA BiA MiAN STHAKA HAAPECOPHOT GANIKL,

- BUMIDIOBAHHS HANpPYXKE€Hb B €IEMEHTAaX 3aBAHTAKEHOrO BaroHa Bil mimiiomy 3a
OZWH KiHEelpb IMBOPHEBOI OalKy [UIA 3aMiHM €IEMEHTIB PECOPHOTO KOMILIEKTY abo KOpoOKH
HokoBOro KOB3yHa Bi3Ka;

- BUMIPIOBAHHA HAIPYXKEHb B €JleMEHTaX NOPOKHBOTO BArOHA BiJ| MiHOMY i KiHIi
IIBOPHEBUX OasoK 10 JiaroHaii.

['gpasmigni BUIPoOyBaHHA KOTIA IUCTEPHH IPOBOMIN B TaKHi crocib:

- BOAYy B MNHCTEPHY HArHITAIHd HACOCOM, INCIA 3alOBHEHHS KOTJIA BOJOIO i
JOCATHEHHS HA/UTMIIKOBOTO THCKY, KOHTPOJIBOBAHOTO 110 MAHOMETPY, NIEPEKPHBAIIH BEHTHIIb
Ta BUMHKAJH HACOC;

- micnd 5-TM XBUJIMHHOI BHTPHUMKH H peecTpauii HampyKeHb, THCK Y KOTI
3HUKYBaJIH BIJAKPUBAHHAM BEHTHJIA Ta IIPOBOJIHIIN OTJII IUCTEPHH;

- IIPH OISl 0COOIHMBY yBary NPHILIANN CTaHY 3BapHHX MIBIB (0GMYaiiku KoTNa; y
3'eNHAHHSX HIKHBOI YACTHHH JHHINA KOT/IA 3 00MYAHKOI0; Y MIiCLSX YCTAHOBKM 3aryIIOK);

- THCK Y KOTJ B mpoueci BUMPoOyBaHb PEECTPyBAlH 3a MOKA3aMHM MaHOMETpa,
BCTAHOBJIEHOTO Ha KPHIII TEXHOIOITYHOTO JIFOKA.

BunpoOyBanHsa Ha MIIHICTH IIPH CHIBYapi MPOBOJHIN I 33aBAHTAXKEHOTO BOXOIO
10 HOMIHAIBHOI BaHT@XOMIAHOMHOCTI BaroHa y NBOX PEXHMAX: BUIBHOCTOSHHEY» Ta «Y
MJOPi»; HANPYXKEHHSA PEECTPYBamH y 31 TOUL OCHOBHHX €E€MEHTIB METamOKOHCTPYKIii
KoTna Ta pamu BaroHa. Cuiy ynapy BH3HA4aid 3a JONOMOIOK aBTO3Yelly-IMHAMOMETpa,
NONEPENHEO MPOrpagyHoBaHOro0 CTATHYHHAM HaBaHTakeHHsM g0 350 t. Cnisymapu
IPOBOJMIM Ha CTEHAI «TipKa» HNULIXOM HAKOYyBaHHS Ha JOCHiIHWI BaroH BaroHa-Goiika

B B e e O S
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PEMKOBUM PYXOMMUII CKJIAJT

Macor 128 T 3 MOYaTKOBOK IMBHIKICTIO Bix 2 kM/rox o 3 kM/rox (abo cumoio 0,5 MH) 3
IIOCTYIIOBAM 30iMbINEHHSM iHTEpBaly MBHAKOCTI IO 2 KM/TOJ 10 AOCsSrHeHH: cum 3,5 MH.
IIIBuaKicTs HaKOYYBaHHS BaroHa-Ooiika Ha JOCHIAHHH 3pa3oK BH3HAYalH PO3PaxyHKOBUM
[UITXOM 38 YaCOM ITPOXOKEHHS BaroHOM-00#KoM (hiKCOBaHOTO MPOMDKKY HLIAXY.

V pesynbraTi npoBeleHMX BHIpoOyBaHb Oyjo 3zilicHeHo 29 chiBygapi y
«BLTBHOCTOSIOMY» pexuMi Ta 35 cmiBymapiB «y migmopi». CHiByHapsiHHS HPOBOAMIN
oxpemuMu cepismu. ITicias xoxkHOI cepil 3 5 yaapiB mepeBipsiay TEXHIUHHM CTaH BaroHa Ta
#ioro o61aaHanHs. Baron-kCTepHY B CTEHII «ripKa» 306pakeHo Ha puc. 3.

.

V. i -

Puc. 3. BamH-uHc‘repHa Moaeni 15-7763 B CTeHi «ripKa»
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AHaJii3 pe3yabTaTiB J0CTiKeHb

Ha mizcrasi anamisy pesynbTaTiB OpOBEIEHUX CTATHYHHUX MIIIHOCHHX BHIPOOYBaHB
BaroHa-UMCTEPHH Mojeni 15-7760 BcTaHOBIEHI MaKCHMAalbHI CyMapHi HaIpyKeHHS B
OCHOBHHX €JIEMEHTaX KOHCTPYKIIi.

MaxkcuMmansHi  cyMapHi Halpy>XeHHS B OCHOBHHMX €JIEMEHTaX KOHCTPYKIIil
300pa)keHi Ha ricTorpami puc. 4:

6, MIla
350 . ; e T

345

310,5 318

250

200

150

50

1 2 3 4 2 6

B 3adikcoBaHi 3HAYCHHS B JlomycTuMi 3HAYCHHS

Puc. 4. MakcuMa/ibHI CyMapHi Hanpy’kKeHHsS B OCHOBHHX €JJeMeHTAX
KOHCTPYKIIi Barona

- Y p&XKuMI MIHOMKH IOPOXKHBLOTO BaroHa MiJ| KiHIi ITBOPHEBOI HaIKy MO IiaroHami
BaroHa 3aikcoBaHl B IIBOpHEBiH Oanmi 31 CTOPOHH KOHCOJBHOI YaCTHHH Ta CTAHOBISITH
16 MIla, mo nopisHioe 5,5 % Big momycTuMol Benwanan (psax 1 ricrorpamn);

- Y pexuMi miHOMKH 3aBaHTa)KEHOTO BArOHA ITiJI OAMH KiHElh IMBOPHEBOI Gaku
3aikcoBani B xpeOTOBiH Oaml y HeHTpambHOMY Iepepisi Ta craHoBnaTe 77 MIla, mo
nopisHioe 25 % B ZOMyCTHMOI BeTHYUHH (ps 2 TicTorpamu);

- Yy peXuMi MIHOMKH 3aBaHTaXXEHOTO BaroHa INJ [Ba KiHII IIBOpHEBOI Gaiku
3adikcoBaHi y XpeOToBi#f Gammi y meHTpamsHOMY Tepepisi Ta craHoBATh 75 MIla, mo
nopierIoe 24 % Bin omycTUMOT BenmuIuHU (psia 3 ricTorpamy) ;

- 3a I po3paxyHKOBUM PEKHMOM MaKCHMaNbHI CyMapHi HanpyxerHs 3abikcoBaHi y
XpeOToBii fami y neHTpaabHOMY Tiepepisi Ta cTaHoBiTh 239 Mlla, mo gopisHioe 77 % Bix
JIOIyCTAMO] BETHYHHM (paA 4 ricTorpamn);

- 3a I1I po3paxyHKOBAM pexUMOM MaKCHMalIbHi CyMapHi Halpy>keHHs 3adikcoBaHi y
XpeOToBi# Oaii y HeHTpaTbHOMY nepepisi Ta cTaroBiTh 163 MIla, mo nopisaioe 78 % Bix
JIOIyCTUMO] BeMUYUHH (P S TicTorpamu).

A AT A AT A A A A A A A A A A A A AR A A A AT AT AT AR AT A AR AR A
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ES e ot ES s s s e -
Ha mifcrasi aHami3y pe3ylnbTaTiB IPOBENCHUX BHIPOOYBaHE B PEXKUMI CIiBYHapsHb

HOPMATHBHHMH CHJIaMH MakCHMAallbHi CyMapHi HalpyeHHs 3adikcoBaHi y xpeOroBii Gammi
y LeHTpambHOMY Iepepisi Ta craHoBiars 318 MIla, mo nopisHioe 92 % Bim JONyCTHMEX
BenmuIuH(psazn 6 ricrorpamu) .

Ha mixcrasi amamisy pe3ynsTaTiB IPOBENEHHMX TiApaBIiuHUX BUNPOOYBaHb KOTIa
MaKCHAMAllbHI CyMapHi eKBiBaJIEHTHI HampykeHHs 3adikcoBaHi y HWKHIM yacTuHi KOT/Ia y
MicIli KpiljieHHs Jain 1o Hboro. MakcumaipHi CyMapHi eKBiBIEHTHI HANpY)KEHHs B CTiHKaX
KOTJIa BarOHa-IIMCTEPHH 300pakeHi Ha ricrorpami puc. S:

G, M.T[a
350
300 292,5 292,5 287292,5 -
250 B
200 L3
150 -
100
50
0
5
& 3aq)iKCOBaHi 3HAYCHHA u ,I[onycmMi 3HAYCHHS

Puc. 5. MakcamalibHi cyMapHi eKBiBaJleHTHI HANPYXeHHA B CTIHKAX
KOTJ/IA BaroHa-IHCTEPHH

a) BiJl 30BHINIHBOTO HATMIOKOBOIO THCKY Y KOTJIi 1O PEry/IIOBAHHIO BIIYCKHOTO
Knanana — 8 MITa, mo nopismroe 2,7 % Bix momyctumoi Bemudusy (psaa 1 ricrorpamu);

0) BiI HAJJIMIIKOBOTO THCKY Y KOTJI II0 PEryJIOBAHHIO 3aMOODKHOrO KiamaHa —
95 Mlla, mo popisrroe 32 % Bix momycTuMoi Bemuuuuy (psa 2 ricrorpamn);

B) BiJf BUIIPOOYBABHOrO THCKY y KOT/I NPH TiApaBTiYHHX BHIPOGYBAaHHIX — 209
MITa, mo nopisuioe 71 % Bix gomycTrMoi Bennanny (psa 3 ricrorpamu);

T) Biff HaBaHTaXeHb 3a I pexxumoM — 287 Mlla, mo nopisHioe 98 % Bix momycTaMoi
BENWYIUHH (psAd 4 TicTorpam);

n) Bin HaBaHTaxewp 3a III pexmmom — 117 MIla, mo mopiemioe 60 % Bin
JOIIyCTUMO] BEITMIUHH (DS 5a ricTorpamu).
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F R
BucHoroOK

JonycTumi 3HaYeHHS HANPYXEHb B €JEMEHTaX KOHCTPYKIII BaroHa-IHCTEPHH
Mozent 15-7760D 3a HOpMATHBHUMH JOKYMEHTAMH Ha BATOH CKAAHAIOTE: /U KOT/I4 1o I-My
pexuMy — 292,5 MIla, no II-My pexumy - 195 MIla ta pamu no I-my pexumy — Bix 310,5
MIla xo 292,5 MIla 3anexuo Bin ii enementa, no III-my pexxrmy — sig 210,0 MITa g0 195,0
MIla sanexmo Bix ii enementa. Ilig vac mpoBemeHHs JochiikeHbE He 6YIO BHABICHO
NEePeBUIICHHA AOTIYCTUMHX 3HAYEHD HAIPYIKEHE.

3BaXKalO4H Ha PE3YNBTATH BUIPOOYBaHb, MOKHA 3pOCHTH BHCHOBOK, INO AOCHiAHHE
3pa3’0oK Ma¢ JOCTATHIO MILHICTh, BIANOBLZAE BUMOraM HOPMATHBHOT AOKYMEHTAIIl Ta
HiATBEpKYe CTabUIBHICTE AKOCTI mpoaykmii, sxky Bumyckae I1IAT «Kprokiecekuit
BarcHOOYTIBHUH 3aBOM».

Ticha cniBnpana mMixk mposiaauME cnenianicramu [JAT «KBB3» ta AIT «VxkpHIIB»
[0 BOPOBADKEHHIO HOBUX pPO3poOOK BITUM3HAHOTO BAaroHOOYAyBaHHS HEOMHOPA30BO
BIIKpUBaNa JOPOTY A0 PHHKY 30yTY kpaiu Biamssroro Cxony.
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