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I'OCT 34434-2018

Haesedeno anzopummu po3paxynky 2anbMigHux wiiaxie 6anmanicHo2o noizoa i nepepa-
XYHKY Ha 4a8YHHI KOLOOKU 6i0n06i0Ho 00 Hogux npasun I OCT 34434-2018 «Topmosmvie
cucmembl 2py306blX JHCeNe3HOOOPOIUCHEIX 8a20H08. TexHuueckue mpebosanus u npasuia
pacuemay. 3a euxnadenumu areopummamu 6yna cknadena npozpama ¢ cepedosuwyi Excel,
Wo 003609€ NOGHICMIO ABMOMAMUZYEAMU NPOYEC NPOBEOEHHS DO3PAXYHKOBUX OOCHi-
0JICeHb 3 BUSHAUEHHA 2aNbMIBHOT ehekmuUHOCMI 8AHMANCHO20 Moi30a. TIpoepama € yHi-
8ePCAnbHOI0, OCKIIbKU 003604€ 00CIONCY8AMU 2ANbMIBHT CUCTMEMU PIZHO20 KOHCMPYKINU-
6HO20 GUKOHANMA. 3 OOHUM | 0BOMA 2ANbMIGHUMU YULTHOPAMU, 3 OOHOCMOPOHHIM Md 060-
CMOPOHHIM HAMUCHEHHIM 2ANbMIBHUX KONOOOK HA KOReca; 3 ouckogum eanbmom. Iloxazani
NPUKLAOU PO3PAXYHKOBUX OOCTIOdNCEHb 2ANbMIBHOT eqheKmUeHOCMI HANIGBALOHA 3 OCLOBUM
Hasaumagicennam 25 me.

Kniouoei cnoea: eanvmisna egpexmuenicmo eanmasicnux noizois, anzopumm po3paxy-
HKY 2aNoMIBHUX WNAXIG, YABYHHI KOJOOKU, NPOZPAMHUL KOMNLEKC
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PEMKOBUH PYXOMUM CKJAJL

E.I'. Makeesa

FocynapcTeeHHOE NIPEANpUATHE «YKPAaUHCKMH HayYHO-HCCAeNOBaTeIbCKUi UHCTUTYT  BaroHocCT-
pOEHH»

ya. K. Tlpuxonsko, 33, r. Kpemenuyr, [Tontaeckas o61., 39621, Ykpauna

Tenedown: (05366) 6-02-50 :

HPOFP{}MMHBIFI KOMILIEKC IJIA ONPENEJEHNA
TOPMO3HOHND®OEKTUBHOCTH I'PY30BOI'O ITOE3 1A 11O
IIPABUJIAM TI'OCT 34434-2018

IIpusedenvl arzopummer pacuema mopMO3HbIX nymet 2py308020 noe30a U nepepac-
uem HQ uy2yHubie KOMOOKU 8 coomeemcmeuu ¢ Hoguimy npaguramu [OCT 34434-2018
«Topmosnvie cucmemul 2py306biX IHCENEIHOOOPONUCHBIX 6020H08. TexHuyeckue mpeboeanus
u npasuna pacvemay. Ilo usnodwcennvim anzopummam ObLIA COCMABNEHA NPOSPAMMA 6
cpede Excel, xomopas no3gonsem noiHoOCMbio ABMOMAMUIUPOBAMb NPOYECC NPOGeOeHUs
pacyemmulx UCCIe006aHUY NO ONpedesieHUuI0 MOPMO3HOU 3 PekmusHOCmU 2pPy308020 Noe-
30a. IIpozpamma s6naemca YHUEePCaNbHOU, NOCKONLKY NO36ONSEN UCCe008AMb MOPMO3-
Hble CUCTEMbL PA3IUYHO20 KOHCMPYKMUBHO20 UCHONHEHUA. ¢ OOHUM U O8YMS MOPMO3HbL-
MU YURUHOPAMU; C OOHOCHIOPOHHUM U O8YCMOPOHHUM HANCAMUEM MOPMO3HBIX KOLOOOK HA
KOReca; ¢ OUCKOBbIM mopmo30M. TIokazanel npumepsbl pacuemuvlx UCCIeO08aAHUTE MOPMO3-
HOUl 3¢hhexmusHoCcmuU NONYBAZOHA C 0Ceol HazpysKol 25 mc.

Kniouesvie cnoea: mopmosnas 3ppexinueHoCmy 2py306blX N0e3008, Alz0pUmm pac-
uema MopMO3HbIX Nymell, Yy2yHHble KONOOKU, NPOSPAMMHbLE KOMNJIEKC.

VY 2018 poui Buiimos I'OCT 34434-2018 [1], B skOMY BHKJIaZIEHi HOBI TEXHIYHI BUMO-
TM Ta NpaBUiIa PO3PaxyHKy rajnbMa, a TaKOXK KpHUTepii ranpMiBHOI €EKTHBHOCTI BaHTaX-
HHX TOi3JiB 3 OCROBMM HaBaHTaXeHHAM 10 30 Tc i wBMAKOCTAMH pyxy mo 160 xm/rox
BKJIFOYHO.

Buxnaneni B [1] npaBnna rajbMiBHUX po3paxyHKiB BaHTaKHHUX BaroHiB MarOTh MPUH-
LMNOBi BIAMIHHOCTI BiJl TUIIOBUX MpaBHJ po3paxyHKy. OCHOBHI 0COGIMBOCTI BUKIAJEH] B
npaBuJlax rajJbMIBHHMX PO3PaxyHKIB BAaHTKHUX MO134IB 3a [1], sAKi MONATaroTh y BU3HAYEH-
Hi rajabMiBHOTO IUIAXY BaHTa)KHOTO IM0i34a MpH 3afaHii (yHKIIOHATBHOT 3aJIeXKHOCTI Aill-
CHOT CHJIM HATMCHEHHS rajJlbMIBHHUX KOJIOJIOK Ha KoJleca BiJl yacy rajlbMyBaHHS.

Kpim TOro, 0JHUM 3 OCHOBHHMX KPHTEPIiB rajbMiBHOT e()EKTUBHOCTI BAHTAKHOTO MOi-
371a € PO3PaxyHKOBA CHJIa HATUCHEHHs KOMITO3HLIIMHMX KOJIOIOK Ha BiCh B MepepaxyHKy Ha
uaByHHi. ToMy 1ns epepaXyHKy Ha YaBYHHi KOJIOJKH NMOTPIOHO BU3HAYMTH PO3PaXyHKOBI
Koe(illieHTH YaByYHHHX, BUXOIAYM 3 PIBHOCTI raIbMiBHHX LUIAXIB BAHTAKHOTO MOI3]a NPy
KOMITO3HMIIMHHUX 1 YaBYHHHX KOJIOJKaX.

ANTOPUTMHM pO3paxyHKOBHX JOCJiDKEHb PeACTaBIeHI Ha pucyHkax 1 i 2.
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PEMKOBHII PYXOMMM CKJIAX

BuzpadyeHHs HOTOYHOIO 3HAYEHHS Hacy rajlsMyBaHHsA
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Puc. 1. AnTOPpAETM po3paxyHKY radbMiBHHX ILJISXIiB BAHTAKHOIO MOI3XA
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PEMKOBHUMI PYXOMMUM CKJIAJ

3aBaaHHg OYaTKOBOIO 3HAYEHHs PO3paxyHKOBOro Koe(biuiem“a YaBYHHHX KOJIOHOK,
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Puc. 2. AnropuT™M BA3HAYEHHA PO3PaXyHKOBOTO FaIbMIBHOrO KoedilieHTa KOMIO3H-
NifiHAX KOJIOJ0K B NepepaxyHKy HA YaBYHHI 110 321aHOMY 3HAYEHHIO FaJbMIBHOIO
HLISIXY

3a BMKJIAJICHUMH anroputMamy Oyna ckiiajieHa nmporpaMa B cepenosmini Excel, mo
J03BOJISIE€ TIOBHICTIO aBTOMATH3YBaTH INpPOLEC NPOBEIEHHS PO3PAXyHKOBHX AOCIIIKEHb 3
BM3HA4Y€HHs ranbMiBHOI eeKTUBHOCTI BAHTAXKHOIO M0i3/a.

INTo3znauenHs ineHTUdiKaTopie HaBeaeHi B Tabnuui 1.

Tabnuys 1. - Ilo3navenns inenTH}IKATOPIiB B AATOPHTMAX i €JEKTPORHMX TaGJHIAX

Hoznayennn
. . Hasgpa
inenTadikaropa
t, ¢ - 4ac rajJbMyBaHHsA
f(t) - QYHKIIS CHIM HATUCHEHHS
Kn - AificHa cuiia HaTHCHEHHS
b - AiicHuHA KoedillieHT TepTs
on - RiHCHUIH Koe(iLiEHT CHIIM HATHCHEHHS KOJIOJAOK
Wox - omip pyxy mnoi3aa
i - BEJIMYMHA YXWIY 3aJ113HHYHOT KOJIIT
b (1) - IITOMA TAJIbMIBHA CHIIA
Av - 3HW)KEHHs LUBHIKOCTI B IOTOYHOMY iHTepBajli yacy
Vi - IIBMJKICTh PyXy Ha IOTOMHUI Yac rajibMyBaHHs
Vep - cepe/iHsl WIBUAKICTh PYXY Ha MOTOYHMH Yac rajbMyBaHHs
AS - NIPUPICT rajbMiBHOIO IUISIXY B IOTOYHOMY iHTEpBa yacy
2AS - raJIbMiBHUH 1UIAX HA IOTOYHHIA Yac rajlbMyBaHHs
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PEMKOBHI PYXOMMM CKJIAL

IMopiBHANBHHUA aHaNI3 pe3yJIbTaTiB PO3paxyHKy 3a BUKJIAJCHUMH aJrOpUTMaMH (IMB.
puc. 1, 2) i pe3ynpTaTaMu KOHTpOJBHOro npHkiaay (tabm. 3.10 i 3.11, [1]) nokasas: ans
HaBaHTa)KEHOTO MMOi3/1a Pi3HUL TalbMIBHHX HUIAXiB ckiana 985 - 984,11 = 0,98 M, nig
nopoxHporo 772,6 - 771 = 1,6 M, mo crtanoButh Bignosiguo 0,09 % i 0,22 % (puc. 3).
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Puc. 3. Po3paxyHok rajbMiBHOI epeKTHBHOCTI NiBBAroHa 32 BUXiAHHMH JAHHMH KOH-
TPOJILHOTO NpHKJany [1]

Onnak, nojanbii JOC/IKEHHs MOKa3aly, o PO3OUTTs Yacy rajabMyBaHHs Ha iHTep-
BanM 6inbme 0,1 ¢ 06yMOBIIOIOTh 3aHMKEHI 3HAYEHHS TalbMIiBHOTO IUIAXY BAHTaXKHOIO
noizaa (puc. 4), ToMy Ajis po3paxyHKOBHX JOCIIIKEHb PEKOMEHIYETHCS MPUAMATH iHTEP-
Bai piBHumi 0,1 c.
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Puc. 4. TanbMiBHI IISXH BAHTAKHOIO 0132 B 3aJ1€KHOCTI BiJl BeJIHUHHH 9aCOBOr0
iHTepBaNTy
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PEMKOBHI PYXOMMUM CKJIAJ

Po6oua kHura 171 po3paxyHKOBHX JAOCHIIKEHb CKIIaqaeTbes 3 12 poboumx apKymIis.

Iepmmii po6ounii apKym MICTUTh TaONHMIO BXiAHHX HaHHX i TaOJMIO Pe3yJIbTaTiB
PO3paxyHKy, a TaKoX JBi KHONKHM JUIi BU3HaYE€HHs PO3PaxyHKOBOro KoedillieHTa yaByH-
HUX KOJOAOK (puc. 5).
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Puc. 5. Bxiani 1ani Ta pe3yJbTaTH PO3PaXyHKY

Hpyruii pobounii TMCT - BinoOpaskae MiACyMKOBI pe3y/IbTaTh ralbMiBHHX IUIAXIB Ba-
HTa)KHOTO M0i3/1a Ha HOPMOBAaHMX cIycKkax (puc. 6).

Po6oya KHHra U1l po3paxyHKOBHX JOCIIPKEHb CKiIanaeTbes 3 11 poGoumx apKymis:

INepmmit pobounii apKym MiCTUTh TaONHMLIO BXiAHMX TaHHMX i TaOJHILO Pe3yJIbTaTiB
pO3paxyHKy, a TakoK [Bi KHOIMKH [JIsi BU3HAYEHHs PO3pPaxyHKOBOTO KoedillieHTa 4aByH-
HUX KOJ0J0K (pHc. 3).

Jpyruii pobounii apkym - BizoOpa)kae MiZACYMKOBI pe3yJibTaTH TabMiBHUX LUIAXiB
BaHTa)KHOTO M0i3/1a HA HOPMOBAHHUX CITyckax (puc. 7).

V TpeTpoMy i uyeTBepTOMYy pOOOYMX apKyllaX HaBeleHi pO3pPaxyHKH TajbMiBHOTO
IIAXY BAHTa)KHOI'O I0i3/1a B HaBaHTakeHOMY (pHuc. 8) 1 mopoxxHbOMY (pHc. 9) cTaHax mpu
€KCTPEHOMY ITHEBMaTUYHOMY T'aJIbMyBaHHI Ha TUTOIIAILI.

VY n'atomy i moctomy pobounx apKyliax HaBeleHi pe3yJbTaTH BU3HAUECHHS PO3paxy-
HKOBHMX KOe(illi€eHTiB 4aBYHHHX KOJIOJOK BaHTaXXHOTO MMOi3[a B MOpokHbOMY (puc. 10) i
HaBaHTa)X€HOMY cTaHax (puc. 11).

3 CbOMOro Mo oAMHAAUATHHA po6oYi apKylli HaBeAeHi pe3yJbTaTH BU3HAYEHHS rallb-
MiBHHX IUIAXiB BAaHT@KHOTO Moi3aa Ha cryckKy 6 %o mpu mBuakocTsx (80-90-100) km/rox
Ta Ha criycky 10 %o mpu meuakoctax (80-90) km/ron, s npukiany Ha puc. 12 i 13 Hase-
J€HO ralbMiBHI LIJISIXH NPU IBUAKOCTI 90 KM/roj Ha CrycKax BiamoBimHo 6 %o i 10 %o.

VY neanagugaToMy po60o4oMy apKylli HaBeIeHi ralbMiBHI IIJIAXH BAHTaKHOIO IM0i3/a,
AKi OTpHMaHi 3a po3paxyHKOBUM Koe(illieHTOM KOMIIO3ULIMHKUX KOIOAOK (puc. 13).
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PEVKOBUI PYXOMMM CKJIAJ

IlepepaxyHOK KOMIO3HMLIMHUX KOJIOJOK Ha YaBYHHI /151 BAHTaXKHOTO I10i3[]a B HaBaH-
TaXKEHOMY 1 IIOPOKHBOMY CTaHAaX BUKOHYETBCS 32 OKPEMUMH MPOrpamMaMu, po3po0IeHUMHU
Ha MoBi VBA B cepenorumi EXCEL.
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1 | | I I l I | I ’ ‘I’mwiumiuu v | 992,3889
2 tc [ #t) | ka | en | &3 | wox | 1 | b | av vi_| v | a5 TAS
3 [} ) [ 032 0,00000 16,3759 0 0 -0,005549 E) 90 0 [)
a 01 o 0 032 000000 16,3753 0 0 -0,0055496 89,93445 89,39723 2,499523 2,499923
5 02 0 0 0,320002 0,00000 16,37538 [ 0 -0,0055494 89,9889 89,99168 2,499769 4,999692
6 03 o 0 0,320005 0,00000 16,37434 0 0 -0,0055491 89,98335 83,38613 2499615 7,499306
7 02 ° 0 0,320008 0,00000 16,37323 0 0 -0,0055487 89,3778 89,38058 2,49846 9,398767
8 05 o 0 0,320012 0,00000 16,37224 0 0 -0,0055484 89,97225 89,97503 2,499306 12,9607
] 0,6 0 0 0,320015 0,00000 16,3712 ) 0 -0,005548 89,96671 89,96948 2499152 14,99723
10 07 [ 0 0,320018 0,00000 16,37015 0 0 -0,0055477 89,96116 89,96393 2,498998 17,49622
11 08 0 0 0,320022 0,00000 16,36911 0 0 -0,0055473 89,95561 89,95839 2498844 19,99507
12 03 [ 0 0,320025 0,00000 16,36306 0 0 -0,005547 89,95006 §9,95284 2,49669 22,49376
13 1 0 0 0,320023 0,00000 16,36702 0 0 -0,0055465 89,4452 89,94729 2,498536 24,99229
1 11 [ 0 0,320032 0,00000 16,36597 ° 0 -0,0055462 89,93897 89,34175 2,498382 27,49068
15 12 ° 0 0,320035 0,00000 16,35493 [ 0 -0,0055459 89,93343 89,9362 2498228 29,9889
16 13 0 0 0,320033 0,00000 15,36338 o 0 -0,0055455 89,9278 89,93065 2,498074 32,8698
17 14 0 0 0,320042 0,00000 16,36284 0 0 -0,0055452 89,92234 89,9511 2,49792 34,9849
13 15 0 0 0,320045 0,00000 16,3618 0 0 -0,0055448 §9,91679 89,91956 2497766 37,48266
19 16 0 0 0,320043 0,00000 16,36075 0 0 -0,0055445 89,91125 89,91402 2,497612 39,98027
20 17 0 0 0320052 0,00000 16,35371 0 0 -0,0055441 89,9057 89,30847 2,437458 4247773
21! 18 [ 0 0,320056 0,00000 16,35866 0 0 -0,0055438 §9,90016 89,90293 2,497304 44,97503
2 13 [ 0 0320058 0,00000 1635762 0 0 -0,0055434 89,8461 §9,89739 2,49715 47,47218
2 2 388517  7E-16 0,320062 0,00000 16,35658 0 1,8008£-14 -0,0055431 §9,88907 89,89184 2,496996 49,96918
24 21 0,008727 0,157734 019311 0,01267 16,35553 0 4,045475999 -0,0069137 £9,88216 89,8561 2496823 52,466
2 22 0017452 0315456 0318564 0,02534 16,35436 0 8071733143 -0,0082777 §9,87388 89,87802 2496612 54,96261
26 23 0026177 0473154 0317824 0,03800 16,35293 0 12,0786801 -0,0096352 £9,86425 89,86906 2,496363 57,45898
27 2.4 0,034899 0,630816 0,317083 0,05067 16,35125 0 16,06622845 -0,0109859 89,85326 89,85875 2496076 59,95505
2 25 0,043619 0,78843 0316359 006333 16,34931 0 20,03429257  -0,01233 §9,84093 89,84709 2495753 62,45081
2 2,6 0,052336 0,945984 0315635 0,07598 16,34711 0 23,98278963 -0,0136674 89,82726 89,8341 2495392 63,9462
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1 | ] | | | | I II' arsMisHuil unxxl muszl
2 ¢ [ B wox | i | Bt | av | wi | vep &s Tas |
3 [ [ 0 0314285 0,00000 58,65306 o 0 -0,0198769 100 100 [ [}
4 01 0 0 0314286 0,00000 5865306 0 © -0,0198769 93,98012 99,95006 2777502 2777502
5 02 [} 0 0314291 0,00000 5864473 [ 0 -0,019872 93,56025 9957018 2,77695 5,554451
5 03 0 0 0,314302  0,00000 58,62808 0 0 -0,0198684 99,34038 93,95031 2,776398 §,330843
7 04 0 0 0314312 0,00000 58,61144 0 0 -0,0138628 93,92052 $3,93045 2,775846 11,1063
8 05 o 0 0314323 0,00000 58,5948 [} 0 -0,019857L 99,90066 9991059 2,775294 13,88199
s 06 0 0 0314334  0,00000 58,57817 [ 0 -0,0198515 99,8081 99,85074 2,774743 1665673
10 07 0 © 0,214345 0,000 58,56155 [ 0 -0,0188459 99,86096 99,87089 2,774151 1543092
1 08 o 0 0314355 0,00000 58,54494 [ 0 -0,0198402 99,84112 99,85104 2,77364 22,0456
12 03 [ © 0,314366 0,00000 58,52833 [ 0 -0,0198246 99,82129 93,83121 2773083 24,7765
13 1 [} 0 0314377 0,00000 5851173 [ 0 -0,019829 99,80146 99,8137 2772538 27,75019
18 11 [} 0 0314387 0,00000 5849514 [ 0 -0,0198234 99,78164 99,79155 2,771387 30,52218
15 12 0 0 0,314398  0,00000 58,7856 0 0 -0,0198177 99,76182 99,77173 2,771437 33,3361
16 13 o 0 0,314409  0,00000 58,46198 o 0 -0,0198121 93,7201 $9,751S1 2770885 36,0645
17 14 0 0 031442 0,00000 5824542 0 0 -0,0198065 93,7222 99,7321 2,770335 38,83484
18 15 0 0 031443  0,00000 58,42885 0 0 -0,0198009 $3,7024 95,7123 2765786 41,60462
19 16 0 0 0314441  0,00000 584123 0 0 00197953 99,6826 99,6925 2,769236 43,37386
20 17 [ 0 0314452  0,00000 5839575 0 0 -0,0197897 93,6281 99,67271 2,768686 47,14255
2 18 [} 0 0314462 0,00000 58,37922 [ 0 -0,0197841 99,4303 59,65292 2,768137 49,91068
2 19 [} 0 0,314473  0,00000 58,36263 [ 0 -0,0197785 99,62325 99,63314 2767587 52,67827
5] 2 388517 2,585-16 0,314484  0,00000 58,34616 0 265514 -0,0197723 93,60348 93,61337 2,767038 5544531
2 2,1 0,008727 0,058007 0,314221 0,018%4 58,32965 0 5951668 -0,0217842 99,58163 99,59259 2,766461 58,2177
> 2,2 0017452 0,116009 0,313% 0,03788 58,3122 0 11,89298 -0,0237918 99,5573 99,5656 2,765828 60,9776
26 2,3 0026177 0174003 0,3137 0,05682 58,29327 0 17,82358 -0,0257952 93,5321 $3,54501 2,765139 £3,74274
27 2,4 0034899 0,231983 0313442 007575 58,27257 0 23,74312 -0,0277942 93,50431 99,51821 2,764395 £6,50713
b 25 0,043619 0,289946 0,313186 0,09468 58,25021 0 29,65126 -0,0297888 99,47452 93,48942 2,763535 69,27072
29 26 0052336 0,347887 0,312931 0,11360 58,22619 0 3554764 -0,0317789 99,44275 93,5864 2,76274 72,03346
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1 | 0.645314 | | | | | | | | Fatvsienic weanx | 782,5158|
2t I fin | & [ e | ot | wox | 1 | brtiewoxst | av | wvi | vep s Tas
3 0 0 0,0000 0,0300  0,00000 5,9783 0 5,9789 -0,0199 100 100 [ 0] npouec
4 o1 0 00000 00500 000000 59789 ) 59789 -0,0199 99,98007 99,9004 2777501 2,777501( Neirep. | (5] si pu
5 02 o 0,0000 0,0900 0,00000 5,9781 o 5,9781 -0,0199 99,96014 99,97011 2,776947 5,554448 0 782,1352 | 822,1061 03
[] 03 [ 0,0000 0,000  0,00000 5,9764 o 5,9764 -0,0199 99,4022 99,95018 2,776394 8,330842 X 782,1352 | 900,8566 | 0,525552
v/ 0.4 o 0,0000 0,000  0,00000 59747 o 5,8747 -0,0199 99,92031 99,93026 2,775841 11,10668| 5 782,1352 | 817,166 |0,605327
8 05 0 0,0000 0,0900  0,00000 5,9730 o 5,9730 -0,0199 99,5004 99,91035 2,775288 13,88157| 3 782,1352 | 753,2252 | 0,632438
) 06 0 00000 00500 000000 59713 0 59713 -0,0199 9988043 99,89042 2774735 1665671 4 7821352 7857241 ]0,641405
10 07 0 00000 00300 000000 5969 0 5969  -0,0199 99,86053 99,87054 2,774182 1943089 5 | 7821352 |783,3063 |0.644349
1 08 0 00000 00500 000000 59679 0 59679 -0,0199 99,8407 99,85065 2,773629 22,20452| 6 |7821352 7825159 |0,645314
12 0.9 [ 0,0000 0,000  0,00000 5,9662 [ 5,9662 -0,0199 99,82081 99,83076 2,773077 24,97759]
13 1 0 00000 00901 000000 59645 o 59645  -0,0199 99,8093 99,81087 2,772524 27,75012
1 11 0 00000 00801 000000 59628 [} 59628 -0,0199 99,78106 99,73099 2,771972 3052209
15 12 0 00000 00301 000000 59611 0 59611 -0,0199 9976119 99,7112 277142 3329351
16 13 [ 0,0000 0,0501  0,00000 5,9594 0 5,9594 -0,0199 99,74132 99,75125 2,770868 36,06438|
17 14 © 00000 00301 000000 59577 0 59577  -0,0199 99,72146 $,73139 2,770316 38,83469
18 15 0 00000 00301 000000 59560 ) 59560  -0,0199 99,70161 99,7154 2,769765 41,6026
19 16 0 00000 0091 000000 59543 o 59543 -0,0198 99,6876 99,69169 2,763213 44,37367
2 17 0 00000 0091 000000 59526 0 59526 -0,0158 99,66192 99,67184 2768662 47,14233
21 18 0 00000 0051 000000 59503 ) 59509  -0,0198 99,64208 9,652 2,768111 49,31045
2 19 0 00000 00501 000000 59492 ) 59492 -0,0158 99,6225 $3,63217 2,76756 5267501
bt} 2 388517 00000 00901 000 59475 0 59475 -0,0198 99,60243 99,61234 2767009 5544502
2 21 0008727 0,005 00901 051 59459 ) 64533 -0,0215 99,58092 99,53167 2,766435 5821145
2 22 0017452 00113 00501 1,01 59441 ) 69591  -0,0232 99,55772 99,56932 2765614 60,9726
2% 2,3 0026177 00169 00501 152 542 0 74647 -0,0249 99,53284 99,54528 2765147 6374241
27 2,4 0034853 00225  0,0801 203 59601 0 75701 -0,0266 99,50627 99,51355 2,764432 66,50684
28 2,5 0,083619 ©,0281 0,0501 2,54 5,9380 o 8,4754 -0,0283 99,47802 99,49214 2,763671 69,27051
23 2,6 0,052336 0,0338 0,002 3,04 5,9356 o 8,9804 -0,0293 99,44808 99,46305 2,762863 72,03338
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1 | 0374687 | | | Fazssisnuit waasx | 92,2254

2tc iy | ép les lorwoxs | av |wi veo [ as [mas

3 0 0 0,0000 0,0933 ° 1,6693 -0,0056 90 90 o 0 npoyecc

4 0L o 00000 00933 [ 16695 -0,0055 89,9934 §9,39722 2499923 2495923 Newrep | [5] si Sps | [slsi

5 0,2 ] 0,0000 0,0933 o 1,6693 -0,0056 §9,98887 89,99165 2499768 4,999691 0 992,3889 | 988,0954 0.3 4,293518

L] 0,3 o 0,0000 0,0933 o 1,6691 -0,0056 €9,98331 89,9860 2499614 7,499304| 1 992,3885 | 802,1185 | 0,457837 | 150,2704

7 0,4 o 0,0000 0,0933 o 1,6690 -0,0056 €9,97774 83,98053 2499459 8,998764| 2 592,3885 | 939,6646 | 0,402387 | 52,7243

8 0,5 0 0,0000 0,0933 0 1,6689 -0,0056 89,97218 89,97496 2499305 12,49807 3 5§52,3885 | 979,5757 | 0,381008 | 12,80327

9 0,6 o 0,0000 0,0933 0 1,6688 -0,0056 89,96662 89,9694 2,49915 14,99722 4 552,3885 | 589,3814 | 0,376051 | 3,007507

10 0,7 o 0,0000 0,0933 o 1,6687 -0,0056 89,95106 £9,96384 2498955 17,45621 5 592,3885 | 991,6856 | 0,374551 | 0,63928

11 0,8 o 0,0000 0,0933 o 1,6686 -0,0056 89,95549 89,95827 2498841 19,99505 6 592,3889 | 992,2253 | 0,374687 | 0,163574

12 09 0 00000 00533 ) 16685 -0,0056 §9,34393 89,5271 2498686 22,49374|

13 1 0 00000 00933 ) 1,6684  -0,0056 §9,94437 89,4715 2498532 24,99227]

14 11 o 0,0000 0,0333 o 1,6683 -0,0056 89,93881 89,94159 2498378 27,49065

15 312 0 0,0000 0,0933 o 1,6682 -0,0056 89,93325 89,93603 2498223 29,98887

16 13 0 00000 00933 ) 16681 -0,0056 §9,92769 89,93047 2496063 32,4869

7 18 0 00000 00933 ) 16680 -0,0056 §9,92213 89,92491 2497914 34,9846,

18 15 0 00000 00933 0 16679 -0,0056 8§9,91657 89,91935 245776 37,48262

19 16 0 0,0000 0,0933 ] 1,6678 -0,0056 89,91101 89,91379 2497605 39,98022

20 1,7 o 0,0000 0,0933 o 1,6677 -0,0056 89,90545 89,90823 2,497451 42,47767

21 1,8 o 0,0000 0,0933  0,00000 1,6675 o 1,6675 -0,0056 89,89989 8§9,90267 2,497296 44,57497

22 19 0 0,0000 0,0833  0,00000 1,667 o 1,6674 -0,0056 89,89433 89,89711 2,497142 47,47211

23 2 3,88:-17 0,0000 0,0933 0,00 1,6673 o 1,6673 -0,0056 89,88878 89,89156 2496388 49,9691

24 2,1 0,008727 0,0033 0,0933 0,31 1,6672 o 1,9723 0,0066 89,8822 89,88549 2,496819 52,46592

3 22 0017852 00065 00933 061 1,667 [} 22773 -0,0076 89,87461 B9,87841 2496622 54,9254

26 2,3 0,026177 0,0098 0,0933 0,52 1,6670 ° 2,5822 -0,0086 89,866 £9,87031 2,496397 57,45894

2 2,4 0,034899 0,0131 0,0933 1,22 1,6668 [ 2,8871 -0,0096 89,85638 £9,86119 2496144 59,95508

3 25 0043619 00163 00933 153 1,6666 o 3,1919  -0,0106 §9,84574 89,85106 2495863 62,4504

29 2,6 0,052336 0,0196 0,0933 1,83 1,6664 0 3,4965 -0,0117 89,83409 89,83991 2495553 64,9465
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1 | | | | 5 | | | | Fassienuii wrsx | 1162,738 |
2 tc [ fy | ka | en | &m | wox |n%*s | b() | Av | wvi_| vep as Tas
3 0 0 o 0,32 000000 16,3759 -58,86 0 0,01439739 90 90 o o
4 01 o 0 0,32 0,00000 16,3759 -58,86 0 0,01439739 90,0144 90,0072 2,5002 2,5002
s 02 0 0 0,3199% 0,00000 1637726  -58,86 0 0,01439693 90,02873 90,0216 2,506  5,0008
6 0.3 o 0 0,3195987 0,00000 16,37337 58,86 0 0,01439601 90,04313 90,03553 2,501 7,5018
7 04 0 0 0319978 0,00000 1638263  -56,86 0 0,01439509 90,05759 90,05039  2,5014 10,0032
8 0,5 0 0 0,319963 0,00000 16,3854 58,86 0 0,01439417 90,0718 90,06478 2,5018 12,505
9 0.6 o 0 0,319961 0,00000 16,38811 -58,86 0 0,01439325 90,08637 90,07918 2,502193 15,0072
10 07 o 0 0,319952 0,00000 1539083  -55,86 0 0,01439233 90,10077 90,09357 2,502599 17,5038
1 038 [ 0 0319943 000000 1639354  -58,86 0 0,01439141 90,1516 90,10796 2,502999 20,0128
12 0, o 0 0,318935 0,00000 16,39626 58,86 0 0,01435049 90,12955 90,12235 2,503399 22,51619
13 1 0 0 0319326 0,00000 16,39897  -58,86 0 0,01438957 90,143%4 90,13674 2,503798 25,01999
14 11 0 0 0,318917 0,00000 16,40163 -58,86 0 0,01438865 90,15833 90,15113 2,504198 27,52419
15 12 0 0 0315508 000000 164044  -58,86 0 0,01438773 90,17271 90,16552 2,504598 30,02879
16 13 o o 0,3133 0,00000 16,40712 -58,86 0 0,01438681 90,1871 90,17991 2,504937 32,53379
17 14 ] 0 0,319831 0,00000 16,40983 -58,86 0 0,01438589 90,20145 90,19429 2,505397 35,03918
18 15 o © 0319882 0,00000 1641255  -58,86 0 0,01438497 90,21587 90,20868 2,505737 37,54498
19 16 o 0 0,319874 0,00000 16,41526 -58,86 0 0,01438405 90,23025 90,22306 2,506196 40,05118
20 17 0 0 0,19865 0,00000 1641798  -58,86 0 0,01438313 90,24464 90,23745 2,506596 42,5577
21 18 [} 0 0319856 000000 164207  -58,86 0 0,01438221 90,25502 90,25183 2,506995 45,06477
2 19 [ 0 0319848 000000 1642341  -58,86 0 0,01438129 90,2734 90,26621 2,507395 47,57216
23 2 3,88-17 7e-16 0,319833 0,00000 16,42613 -58,86 1,86-14 0,01438037 90,28778 90,2805 2,507734 50,073%6
24 2,1 0,008727 0,157734 0,319076 0,01267 16,42885 -58,86 4,042501 0,01300949 90,30079 90,29429 2,508175 52,58813
2 2,2 0017452 0315456 0,318318 0,02534 1643143  -55,86 8,065494 0,01164526 90,3124 90,30661 2,508517 55,09665
26 2,3 0,026177 0,473154 0,317566 0,03800 16,43376 -58,86 12,06889 0,01028777 90,32272 90,31758 2,508822 57,60547
27 2,4 0,033899 0,630816 0,316819 0,05067 16,43584 -58,86 16,0526 0,00893703 90,33166 90,32719 2,509083 60,11456
28 2,5 0,043619 0,78843 0,316079 0,06333 16,43765 -58,86 20,01654 0,00759308 90,33925 90,33546 2,509318 62,62388
2 2,6 0,052336 0,945984 0315348 0,07598 1643921  -58,86 23,6064 0,00625594 90,34551 90,4238 2,509511 65,13339
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Jis npykiagy HaBeJeHO TeKCT NMPOrpaMy JUis HaBAHTaKEHOTo Moizda (Tabi. 2), Tou-
HICTh PO3PaxyHKY BU3HAYAETHCS MO PI3HMLI raJbMIBHUX IUIAXIB, SIKMI NIOBUHEH CTAHOBH-
i He Ginpwe 0,5 M (50 cM), 32 moyaTKOBE 3HAYEHHS PO3PAXyHKOBOro koediuieHTa npuii-
maerbed 0,5.

Tabnuya 2. - OparidadbHAR TEKCT HPOrpaMH

Sub nepecuer _rpyx()
Sheets("pacuer").Select
Range("Al1").Select
Dim sdop As Single, stek As Single, otn As Single, kofa As Single, kofb
As Single, koffa As Single, koffb As Single

sdop = ActiveCell.Offset(14, 5).Range("Al1™)
stek = ActiveCell.Offset(14, 4).Range("A1")
If (sdop - stek) > 0.5 And (sdop - stek) < -0.5 Then
Stop

End If
Sheets("uyr_rpyx").Select
Range("n5:r18").Select

Selection.ClearContents

Range("Al").Select
stek = ActiveCell Offset(0, 13).Range("Al1")
kofa= 0.5
j=0
Ipopomxenue Tabauipl 1
ActiveCell.Offset(4, 13).Value = ij
ActiveCell.Offset(4, 14).Value = sdop
[ponomxenue Tabymusl 1
ActiveCell.Offset(4, 15).Value = stek
ActiveCell.Offset(4, 16).Value = kofa
ActiveCell.Offset(4, 17).Value = Abs(sdop - stek)
While Abs(sdop - stek) > 0.5
ij=i+1
otn = stek / sdop
kofa = kofa * otn
ActiveCell.Offset(0, 2).Value = kofa
stek = ActiveCell.Offset(0, 13).Range("A1")
ActiveCell.Offset(ij + 4, 13).Value = ij
ActiveCell.Offset(ij + 4, 14).Value = sdop
ActiveCell.Offset(ij + 4, 15).Value = stek
ActiveCell.Offset(ij + 4, 16).Value = kofa
ActiveCell. Offset(ij + 4, 17).Value = Abs(sdop - stek)
Wend
Sheets("pacuet").Select
Range("Al").Select
End Sub
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[Nepen moyaTkoM po3paxyHKy HEOOXiZHO Ha MepIIoOMy apKyIni po6o4oi KHUTH («Po3-
PaxyHoOK») B JiBy Tabnumo (AUB. puc. 5) 3aHecTH BXiaHi gani, abo iX 3aMiHUTH AJ1d NOAa-
JIBILOTO PO3PAXYHKY.

V akocTi npukiaza, B Tabnuili 3 HaBe#eHI BXiIHI HaHi Wi PO3paxyHKy, HABEAEHOMY

B[1].

Tabnuya 3. - IlapamMeTpn raabMa HaniBBaroHa 3 po3AiILHEM MO Bi3KOBHM

rajbMyBaHHAM
HaiimenyBanns 3navenns
1 2
Mogens Barona 7017-05
InTepBanpHUI KPOK Yacy rajibMyBaHH, C 0,1
TloyaTkoBa WIBHAKICTD IJIsl HABAHTAXKEHOTIO 11013714, KM/TOJ 90
IToyarkoBa WIBMAKICTB A7 OPOKHBOTO 1013714, KM/TO/ 100
Hapamempu eazona
Maca Barona, T 24,5
Maca BanTaxy, T 75,100
Yncno rabMiBHHX KOJIOJOK Ha BaroHi 8
Yucno ranbMiBHHX KOJIOJOK Ha KOJICHIHN mapi 2
Yucio raibMiBHUX HWITIHAPIB 2
Hapamempu zanomienozo yuninopa
HiameTp nopuus, M 0,254
XKopcerkicts npyxunu, kH / M 2,3
3ycuiIg nonepeHbOro CTHCHEeHHs Npy»xuHu, KH 0,383
KK/ raneMiBHOrO LMJTIHApA 0,980
Tuck B rasibMOBOMY HWITIHAPI, k[ Ta HaBaHTAKEHHUH 300
NOPOKHIH 130

IepenaTouHe BiTHOLIEGHHs BaXkesisd niepeaadi 5,7
Buxij I1TOKA raibMiBHOTO UMIIHAPA, M - HaBaHTAKEHUH 0,065

TIOPOKHIH 0,065
Iapamempu asmopezynamopa
3ycuiis nonepeaHbporo CTUcHeHHs, kKH 0,883
XKopceTkicte npykunu, kH / M 20,8
BenwunHa CTHCHEHHS NIPH ralbMYyBaHHI, M 0,010
INepenatouHe BigHOMWEHHs (KOMIO3ULIIMHI KOJIOJKH) 0,470
KKJI BaxinpHOI nepenaui 0,950

ITicna BBefieHHA JaHHX, I 3allyCKy NPOrpaMM AOCHTh HATHCHYTH Ha OyIb-AKY Bijlb-
Hy KIiTHHY, a60 HaTHcHYTH «ENTERY, npy 1pOMy pO3paxyHKOBi HOCHIDKEHHS BUKOHY-
IOTbCS aBTOMATUYHO, Ul NIepEpaxyHKy Ha YaBYHHI KOJIOJKH 3arlyCTHTH MaKpOCH HaTHC-
HEHHAM BiAINOBIZHUX KHOTIOK Ha NaHesi nepuoro po6o4oro apkyiua.

Cniz 3a3Ha4MTH, WO YaCTHHA MapaMeTpiB Tabnuili 3 pernamMeHTOBaHi HOPMATHBHOKO
JOKyMEHTaLi€10, TOMY 3aMiHi I AOat0ThCs faHi, sIKi BIAMIYeHI XKUPHAM HIPUPTOM.

Bucuopxn.

1. Po3zpobiieHo yHiBepcanbHy Nporpamy, sika J03B0JIs€ JOCIiIXKyBaTH ranbMiBHI cHc-
TEMH PI3HOTO KOHCTPYKTHBHOT'O BHHAHHS:

v’ 3 OIHHMM i IBOMA rajbMiBHUMHU LUMIIHAPaMU;,
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v' 3 OJIHOCTOPOHHIM Ta JBOCTOPOHHIM HATHCHEHHAM rajlbMiBHMX KOJOJOK Ha KOJNeca;

v\ 3 IUCKOBHM rajbMoM (JUIs AUCKOBOIO rajlbMa BKasyloTh: NAPAMETPH KIIOBOTO
MexaHi3My, paziyc TepTs, AiaMeTp KoJeca).

2. CreopeHa nporpamMa MOBHICTIO aBTOMAaTH30BaHa i JJO3BOJsIE€ BUKOHYBATH Pi3HOMa-

HiTHi PO3paxXyHKOBi JOCIDKEHHI 3 METOK BHOOPY palliOHABHHMX NapaMeTpiB rajb-

MIBHOI CHCTEMHU BaHTaXXHOTO BaroHa.
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SOFTWARE APPLICATION FOR DETERMINATION OF BRAKE
EFFICIENCY OF FREIGHT TRAINS ACCORDING TO THE RULES
OF GOST 34434-2018

Calculation algorithm for braking distances of a freight train and recalculation on
cast iron brake shoes in accordance with new rules of GOST 34434-2018 "BRAKE
SYSTEMS OF FREIGHT CARS. Technical requirements and calculation rules " is given.
According to the above mentioned algorithms, a program was drawn up in the Excel
environment, intended to complete automation of the process of computational research to
determine the braking efficiency of a freight train. The program is universal, as it allows
studying brake systems of different design: with one and two brake cylinders; with one-
sided and two-sided application of brake shoes on wheels; with disc brake. Examples of
calculation studies of the braking efficiency of the open-top car with an axial load of 25
tons are shown.

Keywords: brake efficiency of freight trains, calculation algorithm of the brake
distances, cast iron shoes, software application.
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