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1 IPAKTUYHE 3AHATTA Ne 1

BUSIBJIEHHS HATIPSIMKIB BIOCKOHAJIEHHSI
TEXHIYHOT'O PIBHA EJIEMEHTIB KOHCTPYKIIII
TPAHCIIOPTHOI'O 3ACOBY HA IMIJCTABI MATEHTHOI
TH®OPMAIII

Mera — mnpuabaTé TEpBICHI HABUYKH y TPOBEICHHI 300py Ta
00po61i iHpopmarii 11010 HANPSAMIB BJIOCKOHAJICHHS TEXHIYHOT'O PiBHS
KOHCTPYKIII OKpeMHX CKIQJOBUX YaCTHH TPAHCIOPTHHUX 3acO0iB IpH
MPOBEJICHHI TATEHTHOTO MONIYKY.

Micye npogedenHsi — KOMIT'IOTEPHHI KJac.
Yac nposedenns — 4 Toq.

3arajbHi H0J0KeHHS

BuxinHumu gaHuMH A7 BUKOHAHHS — 3aBAAHHSI € 00 €KT
JIOCITI/DKEHHS. y BIAMOBIIHOCTI 3 HAaNPsIMKOM BHUKOHAHHS MariCTepChbKOl
pobotu. besmocepeaHpo 16 MOXYyTh OyTH poOodi TmporecH, sAKi
BiIOYBalOThCS TIPH POOOTI MiABICKH, TpaHc(oOpMallii KPyTHOTO MOMEHTY,
HAKOMMYEHHsI eHeprii Ta iHmn. TakuM YMHOM, MPEIMETOM MOMYKY OyIyTh,
HANpPHUKIAA, KOHCTPYKI[S MiJBICKH, €JIEMEHTH TpaHcMicii Ta iHIm, 3
BJIACTUBMMHU iM IapaMeTpaMd TEXHIYHOTO CTaHy Ta O3HaKaMH IpOSBY.
ITonryk peKOMEHIy€eThCs IPOBOAUTH IO IBOM CalTaM:

—  http://www.fips.ru.  MHdpopmManmoHHO-OUCKOBasi ~ CUCTEMa
WHCTHTYTAa WHTEIUICKTyadbHONH coOcTBeHHOCTH Poccuiickoit ®denepanuu.
Undopmannonnsie pecyperl. OTKpbIThIE peecTpbl. basbl nannbix. [lounck.

— http://www.ukrpatent.jrg.ua. IndopmariiiiHo-moNIyKOBa CHUCTEMA
IHCTUTYTY 1HTEJIEKTYyaJlbHOI Bi1acHOCTI YKpainu. basu nanux. [lomyk.

st 0OpoOKM BH3HAYEHOTO MATEHTHOTO MaTepialy PeKOMEHIY€EThCS
BUKOPHCTOBYBATH IMOBHHI onuc. SIKIIO HABOAWUTHLCS TLIBKU pedepart, abo
dopMmyna, To B I[bOMY pa3u JOUUIBHUM OyJe TUIbKM 3HAWMOMIICHHS 3
iHpopMaLi€ro, Ky MOTPiOHO MaTH Ha yBa3i PH BU3HAUEHHI TEHJICHII.

[lomyk npoOBOAMTECS TO KIIOUOBHM CJIOBaM, SKi IMOTPiOHO
BU3HAYHUTH CAMOCTIHHO, MO0 TEMATHKH MariCTEPChKOI0 poOoTH. Kimrodosi
cioBa, abo JIOTiYHE X TO€IHAHHS BHOCSTHCA y BIAMOBiAHE mone. SIKIno


http://www.ukrpatent.jrg.ua/

TeMaTHKa, HAaNpsSMOK, 3arajbHIil 3MICT MaricTepchbkoi poOOTH e He
BU3HAYEHO, TO TEMATHUKY MOIIYKY JOIOMAara€ BH3HAYUTH 1HJUBIIyabHO
KepiBHUK 3aHATTA. [lpM 1bOMy NOHIYK 3MIMCHIOETBCS 3a HACTYIMHHUMU
0a30BUMH CKJIQJIOBUMH: TPHUCTpiid, cmocid, matepian. Hampuknan,
MPUCTPiM NI TaciHHS KOJNHMBaHb, CIIOCIO TIEPETBOPEHHS PYXY, CKIaf
3HOCOCTIHKOTO MOKPHUTTS, Ta iH. SIKIO MOMepeTHbO 3MIMCHEHO BU3HAYCHHS
Ha3BU MaTeHTy, ab0 BiJOMHUI aBTOp, TO MOLIYK MOXIMBO MPOBOIWTH 1 3a
II€I0 O3HAKOIO.

3aBmnannsi. [IpoBect 30ip TaTeHTHUX  JaHUX  CTOCOBHO
BJIOCKOHAJICHHS PiBHS TEXHIYHOTO CTaHY OJHOTO 3 €JIEMEHTIB KOHCTPYKIIii
TPaHCHOPTHOTO 3ac00y MO KIF0UOBUM ciIoBaM. OO0’ €KT MOUIYKY BU3HAYUTH
camocrTiiiHo. [Ipy 1poMy BHABHUTH 3—5 MAaTeHTIB HA KOPHCHY MOJEIb,
BuHaxia. OTpumaHni naHHi 3aHecTr y Tabmumito 1.1. 3i ckIafeHoro nepesiky
BUJUIATA HAWOIMbII OMM3BKUI 1O CyTi 10 00 €KTy IOCIiIKEHHS
Maricrepcbkoi poOOTH. 3 OTPUMAHOTO OMUCY BHU3HAYWTH: AaHAJIOTOBI
NPUCTPOT; MPOTOTUNH; IX HEAONIKH Ta CrnocoOW iX YCYHEHHS; MPHUCYTHI
O3HAaKH, L0 € HOBITHIMM; IIPOIIOHOBaHI TexHiuHi pimeHHa. OTpumani AaHi
3aHectd y Tabmumio 1.2. B Hemomikax ocoONMBY yBary 3BepHYTH Ha
MOPIBHSIHHS KUTbKICHUX Ta SKICHUX OIIIHOK, B 3alIPOIIOHOBAHHUX TEXHIYHUX
PIIICHHSX — SKHM PIBeHb SKICHOTO Ta KUIBKICHOTO CTaHy IPH IbOMY
JocsTaeTbes. PerenbHO poanalizyBaTH 3alpONIOHOBAaHI €BOJIOIIHHI 3MiHA
B 00’ €KTI BIOCKOHAJIECHHS.

Tabmuus 1.1 — 3Beneni maHi 1Mo pe3ynapTaTrax IOIIYKY MAaTEHTHOI
iHpopmaii

Ne Hassa Ne marenty | MIIK Ob6nactb JHara Astopu / | Ilarenro-
3/m MaTeHTy (Bunaxomy) 3aCTOCYBaHHS | IMyOn-wii CIIIBaBT. BIIACHHUK
(BuHaxoxy)
1 2 3 4 5 6 7 8

[Tpumitka. MIIK — Mi>kHapoaHuii maTeHTHUH KinacuikaTop.




Tabmums 1.2 — 3Beneni maHi Mo pes3ynbrarax OOpOoOKHM MAaTEHTHOI

iHopmarrii
Ne Hasga Ne narenty | Auanorosuii | Hemonmix | Ilpororun | Hemonmik | 3amporo-
3/m MaTEHTy (BHHAXOLY) TPUCTPiN TpOTO- HOBaHi
(BUHAXO1Y) TUILY TEeXHIUHI
piLieHHs
1 2 3 5 6 7 8
NowmyK
3anucie Ha CTopiHLi
[ Nowyk
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E‘ 3 b [E bt @ El‘_!'! w5e3bmnHHblﬁ-Pain
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| llykaTtw B sHalgeHoMy

Kniouosi cnosa B Hassi (uk) l | W
Ll‘;]"ll‘m TT: CHF?CI:!D OXOPOHHOID | | -j
(11) Homep naTeHTy | I
(21) Homep 3anBKn | | 5
(22) Nata nogaHHa 3a0BKK | | W
(24) Oara, 2 aKoOi € YHHHUMHK NPaEa | | 5
(31) Homep nonepeHbOI 339BKH | | W
E;':; Kjil,'ara NoAAHHA NonepeqHboi | | b
(33) OeobykeeHnii KOO OePXaBn | | L]
el 5
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(51) Ingexc MK ] &
(56) AHANOrH BHHaxoay | | 3
(86) Homep 3asBkn PCT | | 3
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Pucynok 1.1 — [Tone momyky
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Pucynok 1.3 — I'osioBHa cropiHka iHpopmauiitHo-nomykosoi cuctemu (ITIC) caiity OITIB
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Pucynoxk 1.4 — TTone nomyky iHdopmariiao-momrykosoi cucremu (ITIC) caiity OITIB

Ha mincraBi mpoBemeHOro aHajiizy JaTd TMPOTHO3HY OIHKY
MOJJIMBOTO TIiJBUIICHHS PIBHSA HAAIMHOCTI eJleMeHTa KOHCTPYKIl
TpaHCHOPTHOTO 3aco0y, sIKiil miajsirae TOCHiAHULUTBY, MiX Yac mpami Hax
TEMOIO MaricTepcbKoi poOOTH.

3a pesynbraTamMu poOOTH MIATOTYBaTH 3BIT, SKUH OQOpPMUTH Yy
BignosigHocti 3 JICTY 3008-95 na nucrax dopmary A4, Ta 3gatu uis
OIIIHKY KEPIBHUKOBI 3aHATb.



2 IIPAKTUYHE 3AHATTS Ne 2

BU3HAYEHHS PECYPCY AT'PEI'ATY ABTOMOBLIA HA
ITPOI'HO30BAHUM IIEPIO YACY

Meta — npuabaTH TIEPBiCHI HABHYKH Y 3aCTOCYBaHHI aHAJITHYHUX
3aJIe)KHOCTEH JUIS BHM3HAYCHHS 3HAUEHHS MPOTHO30BAHOTO TOKa3HHKa
HaIHHOCTI TPAHCTIOPTHOTO 32CO0Y METOJJOM MPSIMOi eKCTPAITOJIALII.

Micye npogedenms — ayIuTOPIsl.
Yac npoeedennss — 2 TOf.

3arajbHi moJ0KeHHS

B 3amexHocTi Big mpoueaypd TOOYIOBH MOAEICH METOAH
MIPOTHO3YBaHHSI, 3aCHOBaHI Ha EKCTPANOJSAIlii, MOAUISIOTECS Ha HACTYITHI
Buu [10]:

— TIpsiMa EKCTPATIOJISILIS;

— aJlanTHBHA EKCTPAIIOJISIIiS;

— METOJI OTMHAIOYHMX KPHBHUX;

— MapaMeTpU4Hi METO/TH.

SIk mpaBWIO HaWYacTimle Ha TPAKTHUI BUKOPHUCTOBYIOTH METOIU
MIPSIMOT €KCTPATTOIISILII.

B ocHOBI mporHo3yBaHHS HQJIMHOCTI METOJAaMH EKCTPAITOJISLIi
Je)KaTh 3aKOHOMIPHOCTI 3MiHM TPOTHO30BaHUX TapaMeTpiB HaIilHOCTI
MaimmH B 4aci. [Ipu npoMmy mpoueaypa HpOTHO3YBaHHS CKJIAIAETHCS 3
JIEKLTBKOX €TalliB:

— aHaji3 MOYaTKOBMX HaHMX 1 moOymoBa rpadika, IO UIIOCTPYE
3MiHYy IPOTHO30BAaHOTO MMapaMeTpy B Yaci;

— BU3HAYCHHS AHAIITUYHOTO BUpa3y (MaTeMaTHYHOI MOJENi), IO
OIMCY€ 3aKOHOMIPHICTH 3MiHU TIPOTHO30BAHOTO MapaMeTpa B Yaci;

— eKCTpaIoJIsiLisi OTPUMAHOr0 PiBHIHHSA 1 IPOTHO3YBAaHHS MOKAa3HUKA
HAQIIMHOCTI Ha 3aJ]aHuid TIEPioj,.

[Micns moOynoBu TpadikiB 3a pe3ynbraTaMd BUNPOOYBaHb abo
JIOCITIDKEHb B EKCIDIyaTallii, 1o BiZoOpa)kaloTh 3B 30K MK 3MiHAMU,
migOuparoTh  aHanmiTHUHY ¢yHKOi0. Bubip KpuBoi BHU3HAYAETHCA
Cy0’€KTUBHMMHM UYWMHHHKaMH. TyT BENUKE 3HAYCHHS Ma€ IpaBHIIbHE
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JIOTIYHE TIOSCHEHHS 3aJIe)KHOCT] aHANI30BaHUX MapaMeTPiB 3 ypaxyBaHHIM
ix po3BUTKY y MEHYJIOMY. HE00XiIHO MparHyTv o MOKIMBOCTI MiAOMUpaTn
HAMOIBII MTPOCTi aHATMITHYHI QYHKLIT 3 MiHIMaIbHAM YHCIIOM 3MiHHHX.

B 3aransHoMy BUTIAAl QYHKIIS 3MiHU TapaMeTpa TEXHIYHOTO CTaHy
(Toka3HMKa HAIIHHOCTI) Ma€ HACTYITHUN BUTIISI!

f(x)=ax".

Tabmurgs 2.1 — AHamTHYHI 3aJI€KHOCTI 32 METOJIOM MPSMOL
eKCTpaNoJALii, M0 BUKOPUCTOBYIOTHCSI TPH MPOTHO3YBaHHI HAIiMHOCTI
MaIH

| Amanitiuui DopMyIH U BHIHAYESHHS I'pacirn
3ANESHKHOCTI mapaMeTpis 3anemHocTedt dryrruii

g = IS IATE y
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OcHOBHI aHATITUYHI 3aJI€)KHOCTI, 110 Haiiyacriie
BUKOPHCTOBYIOTBCS TIpW TPOTHO3YBAaHHI HAMIHHOCTI MalIMH Ta iX
€JIEMEHTIB, a TakoK (OpMyNH A BU3HAUCHHS MOCTIHHHMX MapaMeTpiB
¢yHKUii npeacrasieHi B Tabmaumi 2.2.

IcHy€e psim MeTo/liB BUBHAYEHHS MOCTIHHUX MapaMeTpPiB eMITipHIHUX
thopmy:

— METOJI BUOpaHUX TOUOK;

— METOJI CepPEIHIX;

— METOJT HAWMEHIIINX KBaJIPATIB.

3aBmpannsi. B pesymbrari 300py 1 00poOku iHdopmamii mpo
HaIIHICT arperariB aBTOMOOIISA BiTHOCHO 3MiHU CTATUCTHYHOTO PECypCy
JI0 KaIliTaJIbHOTO PEMOHTY OTPUMaHi HacTymHi AaHHi (Tabn. 2.2). [IpoBectu
pO3paxyHKH pecypcy arperary Ha poku mnepiomy 2022-2024 pp. ¢
JoBipyoro BiporignicTio (moctoBipHicTo) 0,7; 0,8; 0,9. BuxinHi manHi mms
po3paxyHKiB HaBeneHO B TaOnwmi 2.2. Po3paxyHKku oOpMUTH B POOOUHX
3omuTax. [Ipyu mboMy KOKHHUH pO3paxyHOK MOBHHEH CYNPOBOJKYBATHCS
OTIMCOM JTii Ta MPOMIDKHUMH OOYUCIICHHSIMHU.

Ha migcraBi BUKOHaHOTO 3aBIaHHS 3pOOWTH BiAIMOBIJHI BUCHOBKH.
[loTouHmii KOHTPOJbL 3HAHb 3 PO3IJISIHYTUX IUTAHb 3JIHCHIOETHCS Ha
HACTYITHOMY 3aHSTTi Y MUCHMOBOT hopmi.

Tabimug 2.2 — Buxigdi nagsi

Pix
Bapiant | 2011 [ 2013 | 2014 | 2016 | 2017 | 2019
At (iHTepBaT Hacy)
1 [ 2 | 3 | 4 | 5 ] &
T (pecypc), THC. MOTO-TOJ,

1 5 8 — 13 16 18
2 6 7 8 — 9 10
3 7 14 19 24 — 31
4 5 — 10 11 — 15
5 9 10 12 12 13
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IIpuxnao piwienns TONATAE Y HACTYITHOMY.
1. IlotpibHO Ha TiAcTaBI BUXITHUX JaHUX HEOOXITHO MOOYAyBaTH
rpadik pynkrii y = f (X), Hanpukiaj (puc. 2.1) [10].

£y =7
a i/’

& 15000 =

(]

= 10000 o

[

2 5000

[}

(1]

[m

1 2 3 4 5 6 72X
leTepEan gacy

Pucynok 2.1 — I'padix 3MiHH IPOrHO30BAaHOTO MapaMeTpa B Jaci

2. Buxonsuu 3 Buay moOyaoBaHOro rpadika moTpiOHO BHOUpATH
MOJie]Ib TIPOTHO3YBaHHSA. Y JIaHOMY BWIIQJKy BOHa Oyje MaTh BHUIJIS

y=8, +aX.

3. Hapami, mo aHamiTHYHUX 3aiexHOCTAX (Tabn. 2.1) moTpibHO
BU3HAUUTH TMApaMETPU do Ta a;. Y JaHOMY BHIAQJIKy MapaMeTpu OyayTh

MaTH 3HAQUEHHS: 8, = 454-10°% i a = 2,6-10°.
Tomi, minifiHa MOeNb MPOTHO3Y 3 ypaxyBaHHSM PO3PaxoBaHUX Il
napameTpi Habepe HacTymHOro Bursay: Y =4,54-10° +2,6-10°x.

4. Hapmami mpoBOIUTHCS OOYUCICHHS TEOPETHYHOTO TUHAMIYHOTO
paay:
y, = 454-10°+2,6-10° -1= 7,14 Tuc. MOTO-TOL;

y, =454 -10% +2,6-10° -2 =9,74 tuc. Mmoto-rox;
?/3 =454-10°+2,6-10°-3=12,34 THc. MOTO-TOL;
§/ » =14,94 tuc. moto-rox;

96 =20,14 tuc. MOTO-TOJI.
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5. Tomi, Ha miAcTaBi OTPUMAHOI 3aJIEKHOCTI MPOTHO3 Ha OIWH
iaTepBai Buepen (Ha 2021 p.):

Yy, =454.10° +2,6-10° - 7 = 22,74-10° moro-rox.

IIpornos Ha nBa inTepBanu Brepen (ga 2022 p.):

93 =454-10° +2,6-10°-8=2534-10° MOTO-TOJI).

[Iporuos Ha Tpu iHTepBayn Briepen (Ha 2023 p.):

)_/9 = 27,94 tuc. MOTO-TOLI.

6. Ilicas mpOro TPOBOMUTHCS OOYUCIEHHS IMTOMIUIKA TPOTHO3Y 3a
thopmyoro:

yl_yl)z +(y2_92)2 +--'+(ye_)_/6)z
5

=0,21 muc. momo—200.

Jiiss OIiHKM PO3paxyHKiB 3a JIOBIPUOIO BipPOTiJHICTIO MOTPiOHO
BU3HAYUTH 3HAUEHHS JIOBIPUOrO IHTEpBANY i, U=0.,qDP(Py)=ot, ne
0, @(P,y) — apryment ¢ynkuii Jlamiaca abo Creromenta (npu n<10), t —
rapanTiiinuii  koedinient (mox. b, B). 3a ngomomororo t Bu3HAuUAKOTH
JIOBIpYY BIpOTiTHICTh MOXHOKH BUMIpPY (po3paxyHKy). ToOto, npu @(¥) =
0,68; t=1,0; @(1) = 0,76; t = 1,2; &) = 0,9; t = 1,7; @) = 0,95; t = 2,0;
@(t) =0,999; t=3,0[1, 6, 10].

7. Topi 3 imoBipHicTIO P, = 0,68 OyzemMo MaTu HACTYIIHI 3HAYEHHS:
y; =Y, tto =22,74+ 0,21 tuc. moto-rox;

Y =25,34+0,21 tuc. moto-rox;
Yo =27,94+0,21 tHc. MOTO-TOAI.

8. Hapauri 3 imoBipHicTio 0,95:
Y, =Y, 20 =22,74%0,42 tuc. moto-rox;

Y; =25,34+0,42 tHC. MOTO-TOL;
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Yo =27,94+0,42 Tuc. MoTO-TOA.

9. 3 imosipHicTio 0,99:

y; =Y, +30=22,74%0,63 tuc. moTo-rox;
Y = 25,34+0,63 Tuc. MOTO-TOL;

Yo =27,94+0,63 THC. MOTO-TOZI.

TakuM YMHOM, pecypc ABUI'YHA MalIMHU 3 iMoBipHicTio 0,95 cknaze:
—y 2021 poui — 77 = 22,74 £ 0,42 THC. MOTO-TOJ;
—y 2022 pomui — 75 = 25,34 £ 0,42 THC. MOTO-TOS;
—y 2023 poui — T3 = 27,94 + 0,42 THC. MOTO-TO/I.
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3 MPAKTHUYHE 3AHATTSA Ne 3

IMPOI'HO3YBAHHSA BUTPATH YACY HA
OBCJIYTOBYBAHHSA TPAHCIIOPTHOI'O 3ACOBY 3
BU3HAYEHOIO ITOTYKHICTIO

Meta — npundaTy nepBicCHI HABHUYKW Yy 3aCTOCYBaHHI aHaTITHYHUX
3aJIe)KHOCTEH JJs1 BU3HAUEHHS 3HAUCHHS NPOTHO30BAHOTO Yacy Ha
TEeXHIYHE OOCIYrOBYBaHHS TPAHCIIOPTHOIO 3aco0y METOAOM TpsMIl

€KCTPAIIOJISIIi.

Micye npogedenms — ayquTopisi.
Yac nposedenns — 4 Toq.

3aBnannsa. B pesynbraTi 300py Ta 00poOKM iH(popMalli 1070
BCTAaHOBJICHO BHUTpaTa Yacy Ha TEXHIYHE OOCIYroBYBaHHS TpPaKTOPIB 3
JICSIKOF0 HOMIHAJIBHOIO TIOTY)KHICTIO IBUTYHIB (Tadu. 3.1).

Taomuus 3.1 — Buxinai maddi nagi

BapianT
1 2 3 4 5
=] /M =] =] =]
5| &ls| 6|5 &15| &5
Ne M
° apia = | 2 = | 2 = | 2 = | 2 = | 2
3/m TpakTopa S 4 A S 4 o S 4 A S 4 a S 4 a
S| e | EE | B EE || 85| EEl
E2 | .2 52| 2 52| .2 E .2 .2 5.2 .2
< I = < I 1=} < o = < I = < I =
= g | E é g | E é g | .E ; g | ; B
=2 = = = = = = = = =
Q =} Q Q =}
ZE| &2 & 2| & 2| &2 &
1 T-25A 19,6 14 20,4 17 21,4 18 14,2 13 23,8 20
2 T-30A-80 24,3 14 24,1 17 23,6 18 18,1 13 27,4 20
3 JIT3-55 38,8 16 39,9 19 37,8 20 32,4 15 41,4 22
4 MT3-572 46,3 16 46,1 19 45,1 20 40,3 15 49,5 22
5 MT3-82]] 58,5 18 56,8 19 57,9 20 53,1 15 63,1 22
6 MT3-1221 86,0 22 87,2 22 90,0 24 84,0 17 90,2 24
7 XT3-17221 120,6 26 123,4 25 1242 26 117,0 21 126,8 28
8 K-701M 222,0 32 224,0 31 226,0 33 220,0 27 229,3 34
HoryxHnicts N,, kBT 285 290 270 300 310
JlocroBipHicts P, 0,8 0,9 0,8 0,9 0,95
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3HaYM TPUBAIICTH MIOJACHHOTO TeXHIYHOTo oOcmyroByBaHHS (TO)
JUTST  iICHYFOUMX 0a30BUX KOJNICHHX TpPAaKTOPiB, HEOOXiMHO BHU3HAYWUTH
BuTpatu 4dacy Ha TO mns tpaktopa moTyxHicTio N, kBT 3a moBipuoro
BIPOTiAHICTIO 3TiJTHO 3 BAPiaHTOM 3aBJIaHHSI.

Pozpaxynku odopmuti B pobounx 3ommTax. [Ipum mpoMy KOXKHHIMA
PO3paxyHOK IOBHHEH CYMPOBOKYBATHCS OMHCOM [ii Ta MPOMIKHAMH
00YHCIICHHIMH.

Ha mizmcraBi BUKOHAHOTO 3aBJaHHS 3POOWTH BIATOBIIHI BHCHOBKH.
IloToynMii KOHTPOIH 3HAaHb 3 PO3TIIHYTUX NHTaHb 3MIHCHIOETHCS Ha
HACTYITHOMY 3aHSTTi Y MUCHMOBOT (hopmi.

IIpukiao piwients MONATAE y HACTYITHOMY.

BBenemo mo3HayeHHS: X — HOMIHANIBbHAa MOTY)XHICTH JBUTYHA
TpakTopa; y — TpuBamicth 10O. ONiHUMO pIBEHh CTATHCTUYHOTO
B3a€MO3B’SI3Ky MDK JaHUMH BeJIMYMHAMHU. /[l  1(bOoro  HEoOXiJHO
po3paxyBaTi Koe]imieHT mapHOi KOPemsIIii:

K
_ Xy
Ny =—"—, (3.1)
o, 0,
e ny — KOpEJAIIHINA MOMEHT;
Oy, O, — BIJIIOBIIHO cCepeHi KBaJpaTW4HI BIAXWICHHS aHUX
BEJIMYMH.

Busnaunmo cepesni 3HadeHHs X 1 Y 1o Gopmynax:

- 1 611,8
X=—)» X, =———=76,5 kBr;
NZ ' 8

_ N
y:%zyi :%:20 XB.

IIpoBenemo po3paxyHKH i 3aHECEMO iX y TaOIuUIO 3.2.



17

Tabmuts 3.2 — PozpaxyHok koedirieHTa mapHoi KOpesiii

N | X=X Yi—y (Xi - X)(yi _y) (Xi - X)Z (yi - y)2
1 -58,1 —4 232,4 3375,61 16

2 —54,4 —4 217,6 2959,36 16

3 -39,7 -2 79,4 1576,09 4

4 -32,4 -2 64,8 1049,76 4

5 -19,1 -2 38,2 364,81 4

6 115 0 0 132,25 0

7 445 4 178,0 1980,25 16

8 1475 10 1475,0 21756,25 100

> - — 22854 33194,38 160

O0unCITMMO CepeiHI KBaJIpaTUYHI BiIXUICHHS:

1 & —p  [3319438 ,
O, —\/mZ(Xi —X)Z —\/v —68,86 kBT;

1 < - 160
O'y Z\/EZ(yI —y)z Z\/a =4,78 XB.

BusHaunMo KOpensiiHIui MOMEHT:

K, = %i(xi Xy, -y)= 22885’4 — 285,67 KBrxs.

ITo dhopmyi (3.1) 3HaiinemMo KoedilieHT napHOi KOPeALii:

K 285,67

r,=—2>

¥ .-, 6886478

0,87.
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3HadeHHs KoedilieHTa mapHOi Kopessiiii gopisrioe I, ~0,87. Ha
MPAKTHI 3HAYCHHS KoedilieHTta rxy>(0,7...0,8) TOBOPSITH TIPO BHUCOKUHN
CTYIiHb CTAaTUCTHYHOTO B3a€MO3B’SI3KYy MK JTaHUMH BeluduHamMu. [lpu
UbOMY /Ul TPAKTUYHUX PO3PAXyHKIB [, AOLIIBHO BHKOPHCTOBYBAaTH

MaKeTH NpukiIaaHux nporpam Ha [IEOM.

Hani npukinany nanecemo Ha rpagik (puc. 3.2) i BubepemMo BHJ
3aJIeKHOCTI JUTsl OIUCY 33aH01 3aKOHOMIPHOCTI.

Tto, — U J
- Tern=14,72+0,069 IV Tpormos -
Ty 0,87 | ==
30 %
50 _______..--__:/ Hoeipua 0%
/—*V MEXA
== ‘
10

0 50 100 150 200 250 M, xBr

Pucynok 3.2 — 3anexHicTb yacy Ha TO KOJIICHUX TPakTOpiB
Bi/l HOMiHQJIBHUX MTOTYXKHOCTI

3 ypaxyBaHHAM pO3TallyBaHHA TOYOK Ha Trpadiky BuOHUpaemo
JiHIHY 3aleXHICTh, IO ONHMCYEThCS PIBHAHHSAM BHTISLy Y =a+bx.

HesitoMumu B 1bOMY piBHSHHI € 3HaueHHs koedimientis & i b, mo
BU3HAYAIOTHCSI 10 CTATUCTUYHOI iHQOpMAIi METoJ0M HalMEHIINX
kBajpaTiB. s 1Oro HEOOXiAHO PO3B’SA3aTH CHCTEMY pIBHIHB (2)
BimHOCHO @ i D :

Na+> xb=>y; |
D oxa+ Y xb=> yx.

3HavueHHS KOEQIIi€EHTIB CHCTEMH pPIiBHSIHL PO3PAaXOBYEMO TIO
3aJIeKHOCTSIX, MPUBEACHUX y Tabmumi 3.3.

(3.2)
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3 ypaxyBaHHSAM pe3yNbTaTiB pO3paxyHKy cuctema piBHSHHS (3.2)
HaOepe HACTYITHOTO BUIIISY:

8a+611,8b =160;
611,8a +79981,8b =14521,4.

Tabmuns 3.3 — Po3paxyHOK Koe]illi€eHTIB CHCTEMH pIBHSHB 1
3aITUIIKOBOI AUCTIEPCii

N X, Yis X Yi Xiz, Yi, (yi - yi)z 107,
kBT XB KBT-xB kBT1? XB XB?
1 18,4 16 294,4 338,6 15,98 0,4
2 22,1 16 353,6 488,4 16,24 57,6
3 36,8 18 662,4 1354,2 17,26 547,6
4 44,1 18 793,8 19448 17,76 57,6
5 57,4 18 1033,2 3294,8 18,68 462,4
6 88,0 20 1760,0 77440 20,79 624,1
7 121,0 24 2904,0 14641,0 | 23,07 864,9
8 224,0 30 6720,0 50176,0 | 30,18 32,4
z 611,8 160 14521,4 | 79981,8 — 2647,0

B xoxi poss’s3anns cuctemu orpumaemo a=14,72 i b=0,069.
I'padix 3anmexxHOCTI TIOKa3aHWI Ha PHUCYHKY 3.2 CYIIBHOIO JIiHIE0, a
NPOrHO30BaHi 3Ha4yeHHs — myHKTApoM. Tak, s X, =300 kBr

NPOrHO30BaHe 3Ha4YeHHs Y, = 35,42 XB.

3aUIIKOBY AMCIEPCilo, 10 XapaKTEepU3y€e PO3KH] AaHUX BiITHOCHO
OTPUMAHOTO PiBHSHHSA (PYHKIIT), BA3HAYAIOTH IO (OPMYIIi:

Sy, = ZN:(yi - yi)z = 2,647 x5,

i=1

ac yi - pOSan}/HKOBi 3HA4YCHHA MMapaMCTpa, 10 BUZHAYAIOTLCH 3 piBHHHHH

y, =14,72+0,069- x; .
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CrangapTHy TOXHOKY BU3HAYAIOTh 110 (POpPMyITi:

S, = \/L S? = \/w =0,664 xs.
N-2 ™ 8-2

CranpmaptHy noxu6ky mporuosy st x; =300 Bu3Ha4arOTh TakuM

YHUHOM:

s s pele Wodf e J1+1+M 1077
y N Z(Xi _ X) 8 3319438

BinxuneHHst Bif cepemHbOro 3HAYEHHS 3HAXOIATH 3 ypaxyBaHHSIM
JOBip4oi iMOBiIpHOCTI +t ﬂsy. Hanpuknan, nist oTpuMaHux AaHUX 3ajadi,
AKa PO3IIANacThCs, IPH PiBHI JOBip4oi iMOBIpHOCTI P, =0,9 3HaYeHHS

TpuBaiocti Ha TO  Oyzme  3HaxoOWUTHMETbCS B iHTepBalli
T,, =3542%190-1,077x6 abo T,, =3542+2,05x6. ¥ nanomy Bumaiaxy
t; — xoedinient CtpronenTa, skiii mpu N = 8 Ta P, = 0,9 cxmanae 1,9 (nox. B).
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4 TPAKTUYHE 3AHATTA Ne 4

BU3HAYEHHS PIBHIB IIOKA3HUKIB HOPMHA
HAJIMHOCTI EJIEMEHTA KOHCTPYKIII HA ETAIII
PO3POBKU TEXHIYHOI'O 3ABJJAHHSA

Merta — npuabaTH NEpBICHI HaBUYKH Yy MPOBEACHHI PO3PaXyHKY
HOPMH HAaJiHOCTI IUIS CKJIAQJOBOi YaCTHHHU TPAHCIIOPTHOTO 3aco0y Ha
ertarni po3poOKHM TEXHIYHOTO 3aBJaHHSI Ta BUKOHAHHS OIIHKM BIUIMBIB Ha
3MiHY 11 CKJIaJJOBHX.

Micye npogedenms — ayquTopisi.
Yac nposedenns — 4 Toq.

3arajbHi I0J10KeHHS

HasBHICTh YMCENbHUX 3HAYEHb MOKA3HUKIB HAAIMHOCTI € OJHIEIO 3
YMOB JIJIsl IPOBEJICHHST JIOCHTI/PKEHb TI0 BCTAHOBIICHHIO 3aKOHOMIpHOCTEH 1X
3MiHH i BUPOOJICHHIO PEKOMEH/IAIIIN 110 Mpoliecax YIpaBliHHS HaliHHICTIO
Ha PI3HUX eTamax ICHyBaHHS TPaHCIOPTHUX 3aco0iB: TMPOEKTYBaHHS,
BUTOTOBJICHHS, €KCILTyaTallii.

Bubip HOpM HamiHOCTI IS MPOEKTOBAHOI CHCTEMH 1 IX TOTIepeHiii
PO3paxyHOK Ha eTalli MepelecKi3HOro MPOEKTy, PO3POOKH TEXHIYHOTO
3aBJIlaHHS 1 TEXHIYHOI MPOMNO3WIII PO3IJIAIAETHCA SK OJMH 3 METOJIB
CHUCTEMHOI'0 aHaJII3y MOKA3HUKIB HAIIHHOCTI MPH 11 JOCIIKEHHI, JI0 SKOTO
KpiM BKa3aHOTO, BiTHOCAThCS TakoK [8]:

— OpPIEHTOBHMI PO3PaxXyHOK HOPM HaJIMHOCTI Ha €Tami €CKi3HOro
MPOCKTY;

— TOBHHUH PO3paxyHOK HOPM HaAiHHOCTI 3 ypaxyBaHHIM PEXKUMIB
poOoTH eneMEeHTIB i OCHOBHUX YMHHUKIB, 110 BIUIMBAOTh Ha JaHUN 00’ €KT
Ha eTari TeXHIYHOrO MPOEKTY;

— OCTAaTOYHMH BapiaHT pPO3paxyHKy HaIiHOCTI 3 ypaxyBaHHSIM
JOJATKOBUX UWHHHUKIB, fAKi 3aleXarb BiJl CXEMHHX, KOHCTPYKTHBHHX,
TEXHOJIOTIYHUX pillleHh Ha erami pobodoro MpoekTy (BUIYCKY poOOUYMX
KpPECJICHB);
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— pPO3paxyHOK pealbHUX TOKa3HUKIB HAMIMHOCTI 3a [IaHUMH
KOHTPOJIbHOI (ITAKOHTPOJIBHOI) eKCIUTyaTallii Ha eTami eKCIUTyaTariiHol
MEePEBiPKH.

Ilin Hopmor  Haodiimocmi PO3YMIIOTh 3HAYCHHSA IIOKa3HUKA
HaJIHHOCTI, IKUH maisarae 3a0e3ne4eHHo.

Ilss HOpMaA TSI CHCTEM TpPAHCIOPTHHX 3aco0iB Ta ii eIeMEHTIB
(hopMyTIOETBCS 1 BUBHAYAETHCS TIPU PO3POOII 1 Y3ToPKEHHI BUMOT IOJI0
HAJIIHOCTI TPAHCIIOPTHHUX 3aCc00iB, BUCYHYTHUX 3aMOBHHKOM B TEXHIYHOMY
3aB/IaHHI Ha 11 MPOEKTYBaHHSL.

CporomHi HOpPMYBaHHS TMOYHHAIOTH 3 BHMOT'H 3aMOBHHKA IOJO
PiBHS MOTOpECYpcy NaHOI CHCTEMHU 10 MEPIIOrO KaIliTaIbHOTO PEMOHTY.
KpiMm Toro, mominpHO 10 mi€i HOPMH HATIHHOCTI JOJATH TOKA3HUKH
0E3BiIMOBHOCTI 1 TEPMiHY CITY>KOH.

TakuM 4MHOM, HOpMa HAJIITHOCTI HOBOTO BUPOOY BKITIOUAE:

— MOTOpECYpC J0 MEPIIOro KariTaJIbHOTO PeMOHTY M,

— BiporigHicTh 6e3BiqmMoBHOI podotu R(t);

— Cepe/IHE HaNPAI[IOBaHHS TIOBHICTIO Ty

— iHTeHCHBHICTH (HeGe3meKa) BiaMoB A(t);

— TepMiH CIy>KOM 10 CIUCaHHA ab0 TMPU3HAYCHHU TEPMiH CITy>KOM
T, cﬂ(tO)'

3HaHHS 1 JOTPUMAaHHS [IMX HOPM HAJIHHOCTI 103BOJIsAE 3a0€3MEUUTH 1
HOPMH HaJiHHOCTI €JEeMEHTIB, IO BXOJAATh B CTPYKTYpY TPaHCHOPTHOI
CUCTEMU:

— BiporijHicTh 0€3BiIMOBHOT poboTH R;;

— IHTEHCUBHOCTI BiIMOB J;; _

— CEpEJIHE HANPAIOBaHHs TOBHICTIO T),';

— pecypc M.

BusHaueHHsT HOPM HAIIMHOCTI IS CHUCTEM aBTOMOOUIA Ta il
€JIEMEHTIB BUKOHY€ETHCS 3a JIOTIOMOTOI0 CIIPOIIEHUX aHAIITHYHUX METO[IB
PO3paxyHKYy.

JlJisl aHAJIITHYIHOTO PO3paxyHKy HOPMATHUBIB O€3BIJIMOBHOCTI CHCTEM
aBTOMOO1IA abo ix eneMeHTiB Tpeba 3agaBaTHCS pPIBHEM BipOTiAHOCTI
0e3BiIMOBHOT pOoOOTH sl IeBHOTO HanpamtoBanHs R(t). st Toro, mob He
JOMyCTUTA  HEepeallbHOro HOPMYBaHHS  HaJIWHOCTI, BHUKOHYIOTh 1
aHaJi3yI0Th ACKiJIbKa BapiaHTiB HOTO PO3paxyHKY.
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3 ypaxyBaHHIM TaKUX ITiIXOJiB MOXKIIBI JIBa MIPUHIIMIIOBO BiIMiHHI
BapiaHTH aHAITUYHAX PO3PaXyHKiB HOPM HaNIHHOCTI:

— 3a HopMoto 11 R(to) 1 3HAaueHHs ty BiAIIYKYIOTH iHINI HOPMHU A7
nsuryna (Tp, A) i #ioro exementis (Ty', A, Ri);

— 3a HOpMOIO R(lp) mmst cucTeMH i HOPMATHBOM Il €NEMEHTY A
BiUIyKyIOTH i1 HOpMu s cuctemu (T, ) i tioro enementis (T, A, R).

[Nepmmmii BapiaHT po3paxyHKy HOPM HaJliHHOCTI AaHOI TPaHCIOPTHOI
CHCTEMH IOJISITAE B HACTYITHOMY.

3amgani: kimbkicte enementiB  N; Hopma HaxiiiHOocTi  R(tp);
NpU3HAYEHUH pecypc to U1 JaHoi CUCTEMH TPaHCIIOPTHOTO 3ac00y.

SIKI0 BBaXkaTH, IO CHCTEMA CKIAJAETLCA TIABKH 3 IOCIHITOBHO
CTIONYYEHHUX EJEeMEHTIB, TO IIe, MOo-Teplile, NpocTilie, a Mo-Apyre, e Jae
MiHIMyM R;, 1110 103BOJIsIE MPU3HAYATH HOPMY 3 TapaHTIElo.

3a yMOBH, L0 BCi €IEMEHTH CUCTEMH PIBHOHA[IIHI, TO 32 TEOPEMOIO
MHOXKEHHSI ~ BIPOTIHOCTI  OTpUMyeMO YMOBY  O€3BiIMOBHOCTI 3
Biporianictio R(ty):

f[ R >R(t,), (4.1)
abo

RM >R(t,), (4.2)
abo

R > YR(t,)- (4.3)

Ilpn  eKCIOHEHIialbHOMY —pPO3MOLT, OcKinmekn A =CONSt i
OJIHAKOBA ISl €JIEMEHTIB CHCTEMH, BIPOTiIHICT, O0€3BIAMOBHOI POOOTH
€JIEMEHTY BU3HAYUTHCS SIK:

R = exp (_ A’uto): exp (_ﬁtoj’ (4.4)

ne i < A/N — MakcUMaJbHO JIOIyCTHMa HeOe3reKa BiIMOBH IS CIIEMEHTY
a00 HOpMa IHTEHCUBHOCTI BiJIMOBH JIJISl €IIEMEHTY.
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Benmuunay A po3paxoByIOTh 3a (HOPMYIIOI0 JUIsI BCHOTO Iiama3oHy
gacy (0-to):

A= _In[R(t,)] = const - (4.5)

0

SIKmo 10 Cckimamy i-ro €IEeMEHTY BXOOWTh f; KOMITOHEHTIB, TO,
BUXOJSYM 3 iX PIBHOHAMIMHOCTI, JJIi KOMIIOHEHTIB HOpPMY HeOe3meKu
(1HTEHCHBHOCTI) BiIMOB BU3HAYAIOTb SIK:

PRPE.Y (4.6)

Hopma jy1s cepetHhoro HarpaitoBaHHs MOBHICTIO O0YHCITIOETHCS 110
hopmyiti:

4.7

IToTiM BU3HAYAIOTH | HOPMU CEPEHIX HAIPAIIOBAHb HA BIIMOBY JJIs
€JIEMEHTIB:

1
m = (4.8)
4
Jpyruii BapiaHT po3paxyHKy HOpPM HaJliHHOCTI JJaHOT TPaHCIOPTHOI
CHCTEMH TIOJIATa€ B HACTYITHOMY.

3anatotbes N i R(t), a TAKOXK HOPMa HAIIHHOCTI €JIEMEHTIB ;.
HopmatuB a1t iHTEeHCUBHOCTI BIIMOB CHCTEMH BU3HAUUTHCS SIK:

A=NA. (4.9)
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Jani yTo4HIO€TRCS PU3HAYEHAN pecypc:

__In[R(t,)]
tp=-— 2 (4.10)

[Totim BUKOpHCTOBYIOTHCS popmynu 4.4, 4.6, 4.8.

3pyUHILINM € IpYTUii BapiaHT PO3paxyHKy HOPM HaJilHOCTI CHCTEM,
OCKITBKH YCYBA€THCS MOJKJIMBICTh HEpPEAIbHOTO HOPMYBaHHS PiBHA
HAJIMHOCTI CHCTeM, KOJH ISl peaii3allii HOpM HaJiHHOCTI BIACHE CHUCTEM
Tpeba 3a0e3neuyBaTH HAJABHCOKI HOPMATHBH OE€3BIIMOBHOCTI HOTO
eneMeHTiB. [lominpHilIe mpu NpH3HAYEHHI HOPM HAIIHHOCTI WTH BiA
pearlbHUX HOPM HaJifHOCTI €JIEMEHTIB CUCTEMH, IO JO3BOJISIE BHKOHYBATH
JIpyTuil BapiaHT po3paxyHKY.

3aBnannsa. Ha erami po3poOkM TeXHIYHOrO 3aBAaHHA Ha
NPOCKTYBaHHS PyJBOBOTO YIIPABIIiHHSI aBTOMOOLIIS:

— 3amaHi Tpu piBHSI Oe3BigmoBHOT podotu R(ty) mis meBHOro
HanpauoBaHHs (IPU3HAUYEHOTo pecypcey) to;

— BU3HAYEHA iIHTEHCHBHICTb Bi]MOBH JIS €IEMEHTY CUCTEMH A;;

— BU3HAYCHA MOXJIMBA KUIBKICTh €1eMeHTIB N CTpYKTypH CHCTEMU.

BignoBiHO 710 MOYaTKOBUX HOPMATHBHUX JaHUX JUIS MPOEKTOBAHOL
CHUCTEMH aBTOMOOUIA, HANPUKIAL «PYJIbOBE YNPaBIiHHSI»  TOILO,
MpUBEICHUMH B Tadui 4.1:

— BUKOHATH AaHATNITUYHUH PO3PaxyHOK HOPM HaAIHHOCTI s
CHCTEMH B LIJIOMY 1 JUISl €JIEMEHTIB, 110 BXOJSTh B ii CTPYKTYpY IO IBOX
BapiaHTax y BapiaTUBHOMY ILJIaHi,

— Ha MiJCTaBI OTPUMAaHUX JaHUX MOOYyIyBaTH rpadivyHi 3aJeKHOCTI
Ri=f(N), i=f(N);

— ISl aHaJli3y OTPUMAaHUX pe3yJIbTaTiB 3HAUEHHS MOKA3HUKIB 3BECTH
B Ta0muLo 4.2;

— 3a OTPUMaHUMH JaHUMH 3pOOWTH BHCHOBKH IPO PEaJbHICTh
HOPMU HAJIHHOCTI, a TpU HEOOXITHOCTI TO3HAYUTH MOXIIUBI 3aXOAH IS
OTPUMAaHHSI JIOCTOBIPHIIIUX PE3YJIbTaTIB.

3aBgaHHS BUKOHATH B poOounx 3ommurax abo Ha muctax Qopmary
A4, mpuBecTH NOPAAOK PO3PAXyHKY.



Taomuus 4.1 — Buxigai masi
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Ne 3Ha4YeHHs Bapiant
3/1 MMOKa3HUKA 1 2 3 4 5 6 7 8 9 10
12 13 11 8 12 10 13 8 9 12
1 N, on 14 17 15 13 16 15 18 16 14 16
18 19 17 16 19 20 21 20 17 18
2 R(to) 075 | 0,7 | 0,75 | 0,6 0,7 0,5 0,7 0,7 | 065 | 05
0 0809 |09 | 08 |08 | 07 09 |08 075 | 07
to, TOXX 140 | 160 | 130 | 110 | 160 | 125 | 130 | 150 | 130 | 120
ii,10'3 1/ron 422 | 3,75 | 5.2 4,6 4.8 41 52 | 395 | 515 | 4,7
Tabmurs 4.2 — 3HaueHHS MOKAa3HUKIB HOPM HaIHHOCTI
Bapianr IToxa3sHUKHN
po3paxyHky | N Rt) | to R; A Ai T Thi
1
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5 NPAKTUYHE 3AHATTA Ne 5

BU3HAUYEHHS BIIJIMBY MPOITHO30BAHOI'O PIBHS
BIOCKOHAJIEHHSI MIPOEKTOBAHOI'O EJIEMEHTA
KOHCTPYKUII HA 3MIHY MOI'O ITOKA3HUKIB
HAJIMHOCTI

Merta — mpunbaTu MepBiCHI HaBUYKH y TPOBEACHHI OIIHKHU 3MiHH
MOKA3HUKIB HAJIMHOCTI CKJIQJ0BOI YacTMHU CHCTEMHU TPAHCIIOPTHOTO
3aco0y Ha TMiJACTaBi MPOTHO30BaHOI 3MiHM PIiBHSA HAIIMHOCTI TpHU
MPOBEICHHI OPIEHTOBHOTO PO3PaxyHKY 11 HaIIHHOCTI.

Micye npogeedenms — ayIuTOPIsL.
Yac nposedenns — 4 Toq.

3arajbHi H0JI0KeHHS

OpieHTOBHHI PO3pAaXyHOK HQAIHHOCTI PO3MIIAAETHCS SK OAMH 3
CKJIaJaIbHUX METOMIB CHCTEMH pO3PaXxyHKY HaJIMHOCTI, 1 € TaKoX
BRXCUIMBUM €TalliOM JIOCI/DKEHHS HaJIMHOCTI MPOEKTOBAHOI CHUCTEMH
TPAHCIIOPTHOTO 3ac00Y.

IIpu opieHTOBHOMY pO3paxyHKY HAJiHHOCTI: CHCTEMH (arperary,
By3J1a, MEXaHi3My) TPAHCIIOPTHOT'O 3ac00Yy, MMPOBOAATh OLIIHKY HAJIMHOCTI 1
MpH HEOOXITHOCTI BHOCSTH 3MiHM JO JaHOi CTPYKTypHOI cxemu. [lani
3MiHH OIiJIBIIOI0 MIpPOI0 CTOCYIOTHCS KOPEKTYBaHHS KOHCTPYKTHBHOTO
BUKOHAHHS THUX EJIEMEHTIB CTPYKTYPHOI cXeMH, (DYHKIIOHYBaHHS SIKHX,
3a0e3neuyye BUKOPUCTAHHS BUPOOY B IIOMY, TOOTO OCHOBHUX. Takox He
BUKJIIOYEHA  MOXJHMBICT ~ BHOCUTH  KOPEKTHMBH 1  BIJIHOCHO
BUKOPUCTOBYBAaHMX METOJIB PE3EPBYBAHHS, SKIIO 1€ MOXE ITiJBHUIUTH
JOCIIDKYBaHI MOKA3HUKK HATIHHOCTI.

Opi€HTOBHOTO PO3paxyHKY HPOEKTOBAHOI CHCTEMH TPAHCIOPTHOTO
3ac0o0y CTaBUTHCS 32 METY BU3HAUCHHS HACTYNHUX MMOKa3HUKH HaJiHHOCTI:
BiporigHicTe 0e3BigMOBHOI poboTn cuctemu P(t); miimeHiCTE po3momimy
gacy Oe3BigMoBHOI poOotu f(t); iHTEHCHBHICTH BIIMOB A; cepemHe
HanpauoBaHHs T,. [Ipy 11boMy npuiiMaroTh HACTYIHI JOMYLIEHHS:

— IHTEHCHUBHOCTI BiTMOB €JICMEHTIB CTPYKTYPHOI CXEMH BiJIOMi;

— BIJIOM€ YMCIIO €JIEMEHTIB KOKHOT'O THILY;
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— OJTHOTHUITHI €JIEMEHTH PiBHOHATiITHI;

— BCl €JIEMEHTH TIPAIIOI0Th B HOMIHATEHOMY PEKHMI.

s OpieHTOBHOTO PO3PaxyHKY HaIidHOCTI CHUCTEMH OyAb-SKOTO
CTYNEHs CKIQJHOCTI JOCUTHb 3HATH CKJaJ eJeMEeHTiB, iX dYHcio i
CEepPETHbOCTATUCTUYHE 3HAYCHHS IHTCHCHBHOCTI BiJIMOB  €JIEMCHTIB
KOKHOTO THITY M.

Jinst 00miky pexumy poOOTH €IeMEHTIB MPH PO3paxyHKy HaJilHOCTi
BUKOPHCTOBYETHCS TOHATTA KOe(]iIlieHTa HaBaHTAXEHHS, IIiJ SKUM
PO3YMIETHCSI BITHOIICHHS pOOOYOro 3HA4YeHHs HaBaHTaKeHHS K, mo il
HOMiHanbHOTO 3HauyeHHs. [lpm K,=1 IHTEHCHBHICTH Bi]MOB €IIEMEHTIB
A=As nH€ A, — IHTCHCHBHICTH BIJJMOB €IIEMEHTY CHCTEMH, KUIbKICHI
XapaKTePUCTUKH HAIIMHOCTI SKOTO BiOMI, JaHI MO HUM IMPHUBOISATHCS B
JOBiTHMKAX 10 HagifHoCTI. SKimo K,#1, To dyukuis A=1 (K),) € Takoro, IKa
MOHOTOHHO 3pPOCTaE.

IIpm mpoekTyBaHHI HOBOTO BUTISAAY OO’€KTIB MOXYTh OyTH
BIJICYTHIMHU JaHi IO IHTCHCHUBHOCTI BIIMOB JICSKHUX €JIEMEHTIB. B mbomy
BUTIAJKYy MOXE OYyTH BHKOPHUCTAHHN KOE(II[IEHTHUH METOX PO3paxyHKY
HAIIHOCTI, IPH IKOMY:

K=2. (5.1)

Toii, eneMeHT, SKMH Ma€ IHTEHCHUBHICTH BIIMOB A, HA3MBAETHCA
OCHOBHHMM €JIEMEHTOM pO3paxyHKy HajmiiiHocTi cucremun, a K; —
KOe(IIIEHTOM HaIIHHOCTI i-TO €JICMEHTY.

CriBBiJHONIICHHS JUIsi PO3PaXyHKY IMOKA3HUKIB HAJIHHOCTI MaroTh
HacTynHuit BUrisy (popmynu 5.2-5.5):

m
—th, D NiK;
i=1 .

Pt)=e = ; (5.2)

A=2, 2 NK;; (5.3)



T, = (5.4)
A 2 NK;
i=1
m —t/lb,zm:NiKi
ft)=4> NKe = . (5.5)

i=1

IIpu ominmi 6€3BIAMOBHOCTI MPOEKTOBAHUX 00’ €KTIB 00OB’SI3KOBO
BU3HAYAETHCS 4ac PoOOTH KOKHOTO OJOoKy. sl BHOpPSAKYBaHHS JaHHX
BIJTHOCHO BIUIMBY €JIEMEHTIB OJIOKIB JOCII)KYBaHOI CTPYKTYpHOI CXEMHU Ha
MOKa3HUKMA HAMIMHOCTI NS TONANBIIOTO PO3PaxyHKYy HaMIHHOCTI
PEKOMEHIYEThCS CKIIAAAaTH OOJIIKOBY TaONUIO, MPHKIA] OQGOPMIICHHS
HaBeJleHO B Tabmumi 5.1.

Tabmums 5.1 — 3Ha4YeHHS €NEeMEHTIB IOCIHIPKYBAaHOI CTPYKTYPHOI
CXEMHU MPOEKTOBAHOTO BUPOOY

HaliMeHyBaHHSI €lIeMEHTIB paxyHKY

enf:l;\ferina Iiii?ﬁ:}:{” Bok Ne 1 Biok Ne 2 Bbok Ne k
" | Nig | Nigdis | Nip | Nipdip Nie | Nidi
1 2 3 4 5 6 8 9
OCHOBHUH
pe3epBHHIA

Z N > Ny A
i= i=1

BibIICTh €IEMEHTIB CKJIaJHUX CHUCTEM € BIiJIHOBIIOBAaHHUMH, PU
FOMY IIBHJKICTh 1 SKICTb BiTHOBIIEHHS OO0 €KTY 3aJ€KUTh BiJ
NPUCTOCOBAHOCTI JI0 PEMOHTY 1 Oprasi3aiii BiIIHOBJICHHS, SIKE€ BKIIIOYAE
BUSIBJICHHS (aKTy IOSBU BIJIMOBH, BUSBJIICHHS MICI IOSBH BiJIMOBH,
3a0e3MeUYeHHs] XOPOIIOi MPUCTOCOBAHOCTI 10 3aMiHM €JIEMEHTIB, IO
BIIMOBUJIN.
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Yac micast mosiBU BiAMOBH MOYKe OyTH PO3/IIICHHN Ha TPH MIEePiou:

— 9ac 3 MOMEHTY IOSBH BiIMOBH /10 MOMEHTY BCTaHOBJICHHS IbOTO
GbakTy cucreMoro KOHTpoo (t,);

— 4ac 3 MOMEHTY BCTaHOBIICHHSI (paKTy MOSIBH BIIMOBHU 0 MOMEHTY
BUSIBIIEHHS MICIIS ITOSIBH BigMoBH (t,);

— Yac 3 MOMEHTY BHSBJICHHS MiCIl TOSBH BiIIMOBH /0 MOMEHTY
3aMiHM €leMEHTY, 10 BiamoBus (t,).

SIxmo BimoMi iIHTEHCUBHOCTI BiIMOB KOXKHOTO €JIEMEHTY CHCTEMH, TO
cepeHill yac BiIHOBJICHHS IIPU €KCITOHEHITIATPHOMY 3aKOHI PiBHUIMA:

T,=Up=|Ny Ayl s+ N ol sy 4. AN A 1]

, 5.6
ING 24N 2t N2 >0

ne u; = 1/ [T,, + T,,] — IHTCHCUBHICTb BiHOBJIEHHS i-TO EIEMEHTY;
T,, — cepenHiii Yac BUABICHHS MicIS BiTMOBH,
T, — cepeHiii 4ac yCyHEHHs BiJIMOBH.

3apnanns. Ilpu po3pobui pynboBOro ympaBliHHA Ha eTai
€CKI3HOTO MPOEKTY PO3MIISIAETHCS SKACh THIIOBA KOHCTPYKINiS 1 BHOCUTBCS
pSA TEXHIYHHUX pillleHb, HANpaBICHUX Ha MHOTO YAOCKOHAJEHHS JIs
MOJIMIIEHHS eKCIUTyaTalliiHUX BIACTUBOCTEH aBTOMOOLIIS.

VY cTpyKTypHIl cxXeMi AaHOrO PyJIbOBOrO YNpPaBIiHHS BUAUICHO: N-a
KiIBKICTh 0J10KiB, N-a KiJIbKICTh €JIEMEHTIB 1X CKJIaJ0BUX, CITiBBIIHOIIEHHS
THUIIB €JIEMEHTIB M (OCHOBHUX, PE3EPBHUX) B KOXKHOMY OJIOIII.

AHali3 CTATUCTHYHUX JaHUX EKCIUTyaTallii aHaJIOrOBUX KOHCTPYKIIH
JI03BOJIMB BU3HAYUTH CEPEIHBOCTATUCTHYHI 3HAYCHHS:

— IHTEHCHBHOCTI BIIMOB A1, Agp JUTSI KOXKHOTO THIIOBOTO €JICMEHTY M;

— CIIBBiTHOIICHHS] OCHOBHHX 1 PE3epPBHUX eJeMeHTiB 2:1;

— Cepe/Hii Yyac BUABIECHHS Micls BiMOBH T ;

— Cepe/IHii 4ac yCyHEeHHs BiIMOBH 7,

3a yMOBH, 10 B IPOEKTOBaHI KOHCTPYKIIiT 3HAYCHHSI IHTEHCUBHOCTI
BiIMOB BH3HAYAThCs 3HAYCHHSIMH KOEQIIIEHTIB HAMIMHOCTI IO 3aaF0ThCS
JUISE KOXKHOTO [-TO €JEeMEHTy OJIOKY, BiJIOBIZIHO 10 BHUXIJIHHUX JaHUX,
MpHUBEICHUX y Ta0IuIl 5.2:

— CXEMaTU4HO 300pa3uTH CTPYKTYPHY CXeMy BUPOOY;

— CKJIACTH TaOJIMLi pO3paxyHKy HaAiHHOCTI;
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— BHUKOHAaTH pO3PaxXyHOK ITOKa3HWKIB HAIIHHOCTI aHAJOroBOi 1
MPOEKTOBAHO1 CHCTEMH.

BinnoBigHO 10 OTpUMaHUX pe3yIbTAaTiB:

— BU3HAUUTH MEXIi, YCepeIuH SKUX 3HAXOAMTUMYTbCA KiIbKiCHI
XapaKTEePUCTHKH HATIHHOCTI;

— BCTaHOBHUTH XapaKTep 3MIiHH I[TOKa3HUKIB HATIHHOCTI IaHOl
CTPYKTYPHOI CXEMH;

— 3QJIEKHO BiJ] 3MiHH MOKA3HUKIB BU3HAYUTH CIIOCOOW MOXKIIMBOTO
BIUIMBY Ha JOCIiPKyBaHy HaliHHICTb.

s aHamizy OTpUMaHUX JaHUX PEKOMEHAYETbCS IJIs BipOTiIHOCTI
Oe3BigmMoBHOi pobotu P(t) mammx cucteM mnoOyamyBaTH —rpadiuHi
3aJIe)KHOCTI, a IOCTIMHI 3HAa4YeHHs MNOKasHUKIB A, T, T, 3aHecTu B
Tabnwumzo 5.3.

Taomuus 5.2 — Buxigai masi

Mz Hafienysamsa BapianT
whn 7 2 3 4 5 [ 7 g 9 Il
1 n 3 4 3 4 3 4 3 4 3 4
1 | N 6485734 8634467658 4736|489 |35,636|4,832]|3726
3 3’59;@4_;{3 n map. | moch | map. | mocn. | map. | mocn | map. | mocn. | map. O
4 Agp, 107 LT 5.3 3.8 4,1 27 6.4 8,3 5.8 23 6.2 42
5 Aoz, 107 LT 55 3.9 5,0 9 6,7 8,9 5,8 32 6.5 4.2
i Kz 0,85 0,8 0,9 0,8 0,75 | 0,85 0,9 03 0,75 0g
7 Kiz ng 0,85 | 0,95 0g 0,8 0,9 0,95 | 0,85 ng ng
g K, 1 1 1 1 1 1 1 1 1 1
9 Tdig, ¥E., BILL
n; 15 23 28 12 15 10 15 3 5 12
Nz 24 12 45 [ 19 22 15 23 5 23
ns 13 45 7 5 20 5 10 15 a0 15
Ng 26 5 10 15 5 15 16
10| Ty, =B, A2
n; 18 15 20 13 25 35 24 15 20 25
Nz 12 g 25 5 15 35 12 5 5 30
2P 34 25 10 20 15 20 18 15 15 15
ng 15 15 20 10 10 20

Tabmuus 5.3 — 3HayeHHs HOKa3HUKIB HAAIMHOCTL

Ne HaiimMenyBaHHs 2 T. T,
3/m CHCTEMH ?

1 2 3 4 5
1 AHaJsiorona cucreMa

2 ITpoexToBaHa cuctema
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6 MIPAKTUYHE 3AHATTS Ne 6

OLIHKA BIAMOBIJHOCTI MOKA3HUKIB HAJJIHHOCTI
BCTAHOBJEHMM BUMOI'AM TPAHCIIOPTHOI'O
3ACOBY IIPU NPOBEJEHHI KOHTPOJILHUX
BUIIPOBYBAHDb

Mera — mpugbath TepBiCHI HaBUYKH y MOOYAOBI TOMIB, MO0
rpadigHOTO BH3HAYEHHS Yacy IMPOBENCHHS KOHTPOJIHHUX BUIPOOYBaHBb
CUCTEM TPAHCIOPTHOrO 3aco0y 3 MPOTHO30BAHUM IIiJBHIICHHIM PIiBHS
Horo HaJliHOCTI.

Micye npogedenms — ayIuTOPIsl.
Yac nposedennss — 4 Tof.

3arajbHi moJ0KeHHS

KontponeHi BumpoOyBaHHS Ha HAAIMHICTE TMPOBOAATH IS
KOHTPOITIO BIATIOBIHOCTI MOKa3HUKIB HAIHHOCTI BCTAHOBJIEHMM BHMOTaM.
Taki BunpoOyBaHHS € 3acOOOM KOHTPOJIO HAIIAHOCTI 3a JEsIKOIO
HETPSIMOIO 03HAKO0. TakMMHU O3HAKaMHU MOXYTh OyTH, HATIPUKIIA:

— BIJCYTHICTh BiJIMOB TpW BHUIPOOYBaHHSX BIPOJOBK 33JaHOTO
qacy;

— TpaHWYHi 4YHCIa JIOMyCTUMHX 1 HENPUIYCTHMHUX BIIMOB JIJIS
MOCITIIOBHUX IHTEPBAJIIB Hacy.

Y nepuoMy BUMIAJIKY BUNIPOOYBaHHS Ha3UBaIOTHCS
BUIIPOOYBaHHSAMH, 3aCHOBAaHMMHM Ha 4YHCJI BiJIMOB, PIBHOMY HYJIO, B
JpyroMy BUIAIKy — BUINPOOYBaHHSMH, 3aCHOBAaHMMH Ha IIOCIiZOBHOMY
aHaJi3i.

BurpoOyBanHs1, 3aCHOBaHI Ha YHCII JOMYCTHMHUX BiJIMOB, PIBHOMY
HYJIIO, TPYHTYIOTBCSI Ha 00pOOIIi JESKOTO Halepe] 3aIUIaHOBAaHOTO 00’ €My
iHpopmauii: Ha BunpoOyBaHHS cTaBIATECS N 00’€KTiB, TpHUBAIICTh
BunpoOysans t,(r); pospaxyHkoM BusHauaroTh abo t,(r) mpu 3amanomy N,
a6o N mpwm 3amanomy t,(r), mo BuMarae 3Ha4HOTO 4acy. CKOpOTHTH Yac
BUNIpOOyBaHb MO’KHA, BHKOPHCTOBYIOUM IHIIMH MiAXiA 0 MJIaHyBaHHS
BUNIPOOYBaHb, SKWH JIEKUTH B OCHOBI BHUIPOOYBaHb, 3aCHOBAaHMMH Ha
MTOCJTIIOBHOMY aHai3i.
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Ilepuie. TpuBamicTh BUNPOOYBaHb Hamepe] HE IUIAHYEThCS, a
po30MBaeThCS Ha PAN MOCHIMTOBHUX erTamiB. Ha KOXXKHOMY 3 IIMX eTariB
aHaJi3y€eThCsl Pe3yNbTaT i NPUHMAETHCA OJTHE 3 TPHOX PillIeHb:

a) TPUNMHUTH BHUIPOOYBaHHS, OCKIBKU € MiJcTaBa BBaXKaTH, IO
00’ €KTH 3a0BOJILHIIOTH, BUMOIaM HaA1HHOCTI;

0) NpUNUHUTH BUMPOOYBAHHS, OCKIIBKM € IIJACTaBa BBaXKATH, IO
00’€KTH He 3aI0BOJIbHSIIOTH BUMOTaM HaiHHOCTI;

B) TIPONOBXHUTHA BUIPOOYBaHHS, OCKITBKM HEMa€ MiACTaB s
BHCHOBKY ITPO HAIiiHICTh 00’ €KTIB.

llpyee. Y 0CHOBY 00pOOKH pe3yJIbTaTIB MOKJIAJCHO HE MMOPIBHIHHS iX
i3 3aJaHMM TIOKAa3HUKOM, a BiiHeCEHHs1 00’€KTiB 0 Ti€l abo iHmIOl rpymu
M0 TOKAa3HUKY HaIiHHOCTi, TOOTO MPOBOIUTHECS MEpeBipKa Tirmore3a Mpo
MIPUHAJICKHICTh 00’ €KTIB JI0 Ti€l 200 1HIIOT IPYIIH.

BcraHoBIIOIOTE JBI TpyIIy.

Ho mepmoi BimHOCATH 00’€KTH, OpakyBaHHS SIKHX MOXeE OyTH
MPOBEJICHE 3 MaJIOK0 BIPOTIMHICTIO @: I BIPOTIOHICTP — PHU3HK
nocTavyalbHUKa a00 TTOMHIIKA TIEPILIOTO POJY.

Jlo nmpyroi rpymu BigHOCSATH 00’ €KTH, YXBAJCHHS SIKUX MOXeE OyTH
JIOTTYIIIEHE 3 MAJIOI0 BipPOTiMHICTIO 5. 11 BIPOTiTHICTh — PU3HK CIIOKHBAada
a00 TIOMMUJIKA IPYTOro PoAy.

. K . . K .
KOHTpOJILHl 3HA4YCHHA TOH HHUKHBOT'O P1BHA 1 TO« BCPXHLOT'O P1BHA

BUOMPAIOTHCS Tak, MO0 PH3UK o MOCTAadalbHUKA 1 PU3MK [ CIOXKHMBada
OynH B MeXax 3aaHHX HOPM IIPH 3aJaHuX 3HadeHHsx 1, i T, (puc. 6.1 a).

BukopucraHHsS ~ OJZHOrO  KOHTPOJBHOTO 3HAYCHHS TPHBOIUTH 10
30inbLIeHHsT pu3uKiB (puc. 6.1 6), a omHOro piBHA HAAIHHOCTI 1 OJHOTO
KOHTPOJIBHOTO 3HAYECHHS, CITIBIIAJIAF0UOT0 3 CEPEIHIM 3HAYEHHSIM, JIO TOTO,
110 50% npuaaTHUX BUPOOiB OpakyBatuMeThes (puc. 6.1 6).

Sk BepxHil piBeHb HaIiHOCTI NPHUIMAETHCS PiBEHb, 3aJaHUI B
TEXHIYHUX yMOBaxX; SIK HIDKHBOTO — TaKHid piBeHb, 3 SKHUM MOXHa
npuiMarty BUpIO i3 3a7]aHUM PUIUKOM f.

SKmo SK TOKa3HUK HAJIHHOCTI BUKOPHCTOBYETHCS CEpPEIHE

HaIpaIfOBaHHA Ha BiAMOBY, TO BimHomeHHs 1y, mo 1',, mpuiiMaeThcs

piBauM  1,25-25. 3HaueHHS pPHU3MKIB PEKOMEHIAYETbCA NPUHUMATH
BiAMOBiAHO 10 ocobnmBocteit Bupobis (0,05-0,30).
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3oHa SoHa 3oHa | 302
GpaKyeamsa TP AHHS Gpaxyeam | npyinyasma
Tb‘,, Tof-ut— -—
a 6 6

a — 3a/1aHi HOPpMHU 30JIIDKEHHS PU3HUKIB; 6 — 30UTBIICHHS PU3UKIB; 8 — YMOBH OpaKyBaHHS
50% npunatHux BHPOOiB
Pucynok 6.1 — I'padiune ysBiIeHHS mapaMeTpiB KOHTPOJIbHUX BUMPOOYBaHb

3a3nanerinp 10 MOYaTKy BUNpPoOyBaHb 1o 3HaueHHsx 1., T, , o, f

Oynyerbes rpadik (puc. 6.2).

t

Pucynok 6.2 — I'padiuna iHTepmpeTalist MOCIiJOBHUX BHITPOOYBaHb

Bupas nnis ninii OpakyBaHHs 1 Mae BUTTISA:

ANASS
s ean A
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Bupa3 st miHil npuiiMaHHsI 2 Ma€ BUTIIS:

nnp_ln[ﬁ1 a) /O" y%t 6.2)
IEAEES

B xoni BumpoOyBaHb Ha rpadik HAHOCATH Kpallkd, BiAMOBiAHI
KUTBKOCTI BiIMOB 00’€KTiB N 3a roAuHy t. SIKmIo xparmka po3TamoBYEThCS
BUIlEe 3a JiHIFD OpakyBaHHA 1 — BuUNPOOYBaHHS TPUIHHSETHCST 1
BUHOCHUTBCSI PILICHHS PO HEBIIMOBIAHICT 00’ €KTy BUMOTaM HaJilHOCTI.
SKmio Kpamka po3TalioOBYEThCS HIDKYE 3a JIHII0 NpuiMaHHA 2 —
BUIIPOOYBaHHS MPUITUHAETHCS — 00’ €KT BIINOBIAE. Y 30HI HEBU3HAYEHOCTI
BUIPOOYBAaHHS MPOJOBXKYETHCH.

3apmnanns. [lpu nmpoBemeHHi BunpoOyBaHb Ha  HAaJiHHICTB,
3aCHOBAaHUX Ha TIIOCHIIJOBHOMY aHaji3i, JUIS MOCIHIPKYBaHOI CHCTEMHU
TPAHCIIOPTHOTO 3aCO00y BCTAHOBJICHI PiBHI HAJIHOCTI 1 IOMUIIKH TIEPIIOTO
o.1 mpyroro f pony.

Ha mingcraBi pe3ynbrariB, OTpUMaHUX MPH BUKOHAHHI MMPAKTHYHOTO
3aBmanHs Ne 5 (moTpiOHO BUKOpHCTAaTH 3HAYEHHS  CEPEIHBOTO
HalpaloBaHHsd Ha BiAMOBY T, Ul CHUCTEM TPAHCIIOPTHOIO 3aco0y)
BIITIOBIHO 0 BUXIJIHMX JAHUX, 10 HABEAEHO B TaOmmili 6.1:

— moOymyBaTH rpadiky iHTepIIpeTalii MociiJOBHUX BUIPOOYBaHb Ha
HaIIMHICTh aHAJIOTOBOI Ta MPOEKTOBAHOI CUCTEMH;

— BHM3HAYHTH MOKIJIMBE YHUCIO BiIMOB N 3a TOAMHY I, TIpU SKHX:
00’€KT BiJIIOBia€e Ny, HE BIATIOBIA€ Ny BUMOTaM HAJIHHOCTI; N3, IPU SIKUX
BUIIPOOYBaHHS MIPOAOBKYIOTHCS;

— 3a pe3yJibTaTaMu poOOTH 3pOOUTH BiJIIOBIIHI BUCHOBKH.



Taomuus 6.1 — Buxigai masi
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7 NIPAKTUYHE 3AHATTA Ne 7

BU3HAYEHHS Ob’€MY BUBIPKHU JJIA ITIPOBEJEHHSI
BUITPOBYBAHDb HA HAAIMHICTD

Mera — mpupbaTé TEpBICHI HABUYKH y BHU3HAYEHHI (HaKTOpiB
BIUIMBY Ha 3MiHYy KUIBKOCTI 00’€KTIB Ta 00csATy BUOIpKM IpH MPOBEICHHI
BUNIPOOYBaHb HA HAiHICTb.

Micye npogedenns — ay TATOPIS.
Yac npoeedennss — 2 TO7.

3arajbHi moJ0KeHHS

OcHOBHE TIMTaHHSA, K€ BUHUKAE TPYU TUIAHYBaHHI CKCIIEPUMEHTY, 1Ie
MUTAHHS PO PO3Mip BUOIPKH, TOOTO KIJIBKOCTI BUIPOOOBYBaHUX 00’ €KTIB.
[lig o0’exTamMu ciifg po3yMmiTH SIK JAeTalli, BY3JH, MEXaHI3MH, arperatu
TPaHCHOPTHUX 3ac00iB, IO BUIPOOOBYIOTHCS OKPEMO, TaK 1 TPaHCIIOPTHI
3aco0u, 110 BUMPOOOBYIOTHCS B LIOMY 3 TakuMH BupoOamu. [Ipuuomy
BUpoOamuy, y AKHX i KOHCprKLu;{ 1 MOXKJIMBO TEXHOJIOTiSl BUT'OTOBJICHHS
3a3Haia 3MiHM, HampaBlieHI Ha TiJIBUINEHHs iX sKicHOro piBHS. OiHKH
SAKICHOTO piBHS BHPOOIB HEPO3PUBHO IIOB’S3aHI 3 JOCHIDKEHHAM 1X
HAJIMHOCTI. Y 3B’S3Ky 3 IMM MUTAHHA, MOB’sI3aHi 3 BU3HAYEHHSIM 00’ €My
BUOIPKM I JIOCTI/DKEHHS HAJIMHOCTI HAa TPAHCIOPTHUX 3aco0ax
NPECTABIISIIOTHCS. HE MaJIOBAYKHUMHU.

VY Oarato(akTOpHHX E€KCIIEpUMEHTaX PO3Mip BUOIPKH 3aJICKUTH Bix
KUJTBKOCTI €KCIIEpUMEHTIB 1 HEOOXiJJHOT TOYHOCTI BH3HA4YeHHS 3HAYCHb
BUXIJTHOI ~ XapakTepucTuku  00’exkta.  KilbKicTh  €KCIIEPUMEHTIB
BU3HAYAETHCS YMCIIOM JOCHTIDKYBAaHUX UYMHHHUKIB 1 MOPSIKOM PiBHSIHHS
perpecii, SIKUM ONMCY€TbCS 3aJEKHICTh BUXIJHOI XapaKTEPUCTHKH BiJ
YMHHUKIB BIUIMBY 30BHINIHHOTO CEPEIOBUIIIA.

[Ipu 30ibIIeHH] KIIBKOCTI AOCIiIKYBaHMX YHHHHKIB 1 4KCiIa PiBHIB
BapilOBaHHS MOTPiOHA KiMBbKICTh EKCIIEPUMEHTIB icTOTHO 3pocTae. [IpoTe B
JIeSIKUX BUTIAJKAX JUTsl 3HAXO/DKCHHS PIBHSHHS HAOMMKEHOI perpecii OyBae
JIOCUTh BapiloBaTH UYWHHUKA HAa JBOX PIBHAX, TOOTO TPOBEACHHS

Kk . .

eKcrepuMenTy Tury 2° . B 1boMy BMIAJKy TOBHE JOCIIIKEHHS BIUIUBIB,
. . Kk

[0 € pe3yJbTaTaMd 3MiHM 10 YMHHHUKIB, 3akamae mpoBeracHHs N =2
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ekcrepuMeHTiB. B Tabmumi 7.1 mokazaHa KiIBKICTh EKCICPHUMEHTIB,
HeOoOXIHA [UIg BHSIBJIEHh OCHOBHHMX BIUIMBIB 1 B3a€EMOIIH HH3BKOIO

. Kk .
HOPSIKY JUIS IEKIIBKOX 2° (haKTOPHUX €KCIIEPUMEHTIB.

Tabmums 7.1 — KinbkicTh EKCIIEPUMEHTIB 3alie)KHO BiJ| 4HCIA
JOCTKyBaHUX YNHHUKIB

Brns Yuncno ekCepruMeHTIB IpU
k=2 | k=3 | k=4 | k=5|k=6|k=7] k=8

OcHoBHe (JTiHilHE) 2 3 4 5 6 7 8
Baaemonis zBox 1 3 6 | 10 | 15 | 21 | 28
(daxTopiB
B3saemonis Tppox )
(arxTopis 1 4 10 20 35 56
Baacmoni - . 1 5 15 | 35 70
YOTHPHOX (haKTopiB
Sarabhe Wieio 4 8 16 | 32 | 64 | 128 | 256
eKCIIEpHMEHTIB

KinpkicTh BHIIPOOOBYBaHMX 00’€KTIB JUII KOXKHOTO €KCIIEPUMEHTY
3aNeXUTh BiJl HEOOXiMHOI TOYHOCTI pe3yJbTaTiB EKCHepUMEHTY 1
BU3HAYAETHCA 3 (POPMYJIH:

t2
n= aAGZ f (71)

Jie N — KUIbKICTh 00’ €KTIB JIJIsl OHOI'O €KCIIEPUMEHTY;

t, — KoedimieHT, SKHI XapaKTepU3ye BIPOTIMHICTH TOTO, IO
po3xomxeHHs He Oyae Oinbie A (npu t, = 2 BiporiaHicts o = 0,95; mpu t, = 2
Biporiguicts a = 0,997);

0 — CepelHe KBaJIpaTUYHE BIJXWICHHS IapaMeTpa B TeHepabHil
CYKYIHOCTI;

A — MakcuMallbHEe PO3XOJPKEHHS MiX BHOIPKOBUMH Ta TeHEPaJIbHUMHU
Cepe/IHIMU apU(PMETUYHUMH BiJXWICHHSMH IapaMeTpa, sKe BiJIoBiJae
3aJlaHiil BipOTiTHOCTI a.

Jlanwnii BUpa3 crpaBeTMBHUH, SKIO BUX1THANA MapaMeTp 00’ eKTa Mae
HOPMAaJILHUW 3aKOH PO3IMOJLITY.
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st OIIHKY BiATBOPIOBAHOCTI €KCIIEPUMEHTY MOTPIOHE MPOBEICHHS
M mapaienbHUX AociiniB. s omHOTO pekuMy BUTIPOOYBaHB TOCHTH TPH-
YOTUPU TapajIesbHi JTOCIIIH.

SIKII0 Ha KOXEH PEeXUM (JOCHIJ) BCTAHOBIIOETHCS KOXKHOTO pazy
HOBA MapTis 00’ €KTiB, TO 3araibHa BUTpaTa 00’ €KTIB MPU BUIPOOYBAHHSIX 3

. kK .
BUKOPHUCTAHHAM ILJIAHIB THUITY 2 piBHA:

t’c’
AZ

N >

(24 +m). (7:2)

3aBnannsa. Jlnsg Bu3HaueHHS PIBHA HAMIWHOCTI BIOCKOHAJIECHOTO
By3Jla KOHCTPYKLii TPaHCHOPTHOTO 3aco0y IUIAaHYEThCS TMPOBEICHHS
excniepuMeHTy. [lpoBenenuii BuOip BapifioOBaHMX UYMHHHKIB, iX YHCIIO,
BM3HA4YeHA KINBKICTh DIBHIB iX BapitoBaHHS. 3a MaHUMH TEeHEPAIbHOI
CYKYITHOCTI pe3yNbTaTiB BijoME 3HAYCHHS CEPEeIHBOTO KBAJAPATHIHOTO
BIIXWJICHHS JOCII/DKYBAaHOTO IapamMeTpa, 3alaHuil piBEHb TOYHOCTI
pE3ybTATIB EKCIIEPUMEHTY.

BiamoBigHO 10 BUXIAHMX MJAaHWX, TPUBEACHUX B Tabmumi 7.2,
BUKOPHUCTOBYIOUHU hopmyiu 7.1, 7.2:

— BUKOHATH PO3PaxyHOK HEOOXiJHOT KiJIBKOCTI 00’€KTiB N s
KOKHOTO EKCIIEPUMEHTY;

— poaMip BuOipku N, HEOOXiTHMIA T TPOBEACHHS EKCIIEPUMEHTIB;

— BCTAHOBUTH, SIK 3MIHUTBCS KiJIbKICTh 00’€KTIB N 1 po3Mip BUOIpKU
N, HeoOXimHWX /s TPOBEACHHS EKCIIEPUMEHTY, SKIIO0 3MIiHIOBaTH
KUTbKICTh YMHHUKIB BILTUBY 1 BETMYUHY JOMYCTUMOI IIOMILIKH.

— OTpUMaHI pPe3yJIbTaTy 3aHeCTH B TaOIHIIO 7.3;

— 110 BUKOHAHHIO 3aBJIaHHS 3pOOUTH BUCHOBKH.



Taomus 7.2 — Buxigai nasi
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Me HafieHyEa g BapianTi
i TmapaMeTpa 1 2 3] 4 5 B 7 ] o 10 | 11 | 12
1 Kimsdicte daxtopie k | 2,3 | 3.4 | 2,4 | 2,3 | 3.4 4 3 54| 4 23] 34| 2,4
2 HHono piEHIE 1 3 2 3 2 3 2 3 2 3 1 3
3 FimesdcTe mocimime, wm 3 4 3 4 3 4 3 4 3 4 3 4
4 | Koepinient, 1, 3 2 3 2 3 2 3 2 3 2 3 2
5 | DimneHna g | ze | 13| e | 12| s | as | ;| r | sz | | om
Tapanerpa o, Iog.
] Po2Z0TEEHHA &, TOT. L4 55 | L3 3| s &1l 8| 3a | 46| 60 27| 36
Taomuus 7.3 — 3HaueHHA aHATI30BaHUX BEJIAYHH
No HaiiveHvea BapianTtu aHani30BaHUX BEJIWYHH
HMCHYBaHHS
3/m ki, Aq ko, A, ki, A, ko, Aq
1 | KinbkicTh 00’ €KTiB, sIKi
BUIIPOOOBYIOTHCS, N
2 | Po3wmip Bubipku, N
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8 ITIPAKTUYHE 3AHATTSA Ne 8

BU3HAYEHHS 3AJIMIIKOBOI'O PECYPCY EJIEMEHTA
KOHCTPYKIIIi TPAHCIIOPTHOI'O 3ACOBY TA MOI'O
MEXKI ITPY 3AJTAHIV HAJIIMHOCTI

Merta — OTpUMAaTH MPAKTUYHI HABUKHU Y BH3HAYCHHI 3aJIMIIKOBOIO
pecypcy eneMeHTy KOHCTPYKIIii MeXaHi3My ABUTYHA.

Micye npoeedenms — ayIuTOPIsL.
Yac nposedenns — 2 Toq.
Mamepianvhe 3a6e3neuents — KaTbKYIATOP.

3apnanns. [lpu mpoBefeHi TEXHIYHOIO OCBiJUEHHS CTaHy 3HOCY
MOBEPXHI JIeTalli MEXaHi3My JBHTYHa BCTAHOBIICHO iI BUMIpIOBAIBHUI
po3wmip h,,, micis HampamroBaHHs t,. BiAmoBigHO 1O BUXIOHUX DaHMX, IO
HaBeJleHO B TaOmwmili 8.1 BH3HAYMTH 3aJMIIKOBHI pecypc JleTali Ta Horo
MeXi HaJiifHOCTI mpW MOBipUYOi BIpOTITHOCTI O, SKIIO 3 TEXHIYHUX YMOB
BiJoMO mHouaTkoBUH po3mip h, Horo rpanmuse h,,, Ta gomycrumi hy,,
3HaveHHs. [IpuBecTH MOPSIOK PO3paxyHKY, 3a pe3yibTaraMu OOYHCIICHb
3pOOUTH BUCHOBKH.

Tabmuis 8.1 — BapianTu 3aBnaHHs

1 2 3 4 5 6

TOBIHHA 3y0a | I[MIOHKOEHH TOpUEEa a3 BAHKA XBOCTOBHK BRJIATHII
Haiimenveanas IECTEPHL biekdiihigiig:] TOBSPRHE MACTHIEHOTO BATIKA KOpiHHOrO
KOTHY. BATY I CTEpH Hacoca POZMOMIMOEAYA | T JIMMITHHEA

POMOTLN. BATY
JloEipya BipOTigHICTE & 07 0,75 0.8 0,85 09 095

[ouarxos:i pozuip h. v 3957005 gAn 78 408 400 L7505
BHMipHOBATEHIE POIMip Fgy,. MM 304 8.04 26,68 4.06 3.0 1,745
TpaHHYHIH POSMP Hyes, MM 303 .13 26,67 415 38 1,733
JOmyCTHMI POIMID Han MM 3.93 §.13 26.67 4.15 3.8 1733

Hampautoeasns f,, kM 73430 43600 34300 85850 65150 68300
Ilapametp poanonimy & 25 28 30 32 35 22
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Ta6mmms 8.2 — BapianTu 3aBmaHHs

7 8 9 10 11 12
Timkb3a 0TBIp IHTHAPIMHA | CTepikeHb BATHK MOBEPXHA
HaitmeHnyBarHa HmEpa MOPLIHEB 01 qacTHHA KIANaHa MATHBHOLO IIecTepHl
TOMBKI Ky7Tauka Hacocy i muiky
maTyHa PO3MOTN. BATY KOTIHI. By
JloBipua BIPOTIIHICTEC 0,7 0,75 0,8 0,85 0.9 0,95
TlouarKoBHil posMip &, MM 92 ﬁgﬁ 26,2573 3 4‘002‘30:?; 9 j%”ngﬂs 12 fﬂ’fﬁ? 400
BuMiproBambHH Po3Mip dap. MM 92,06 26,28 33.9 8,97 11,93 40,01
TPAHHTHIH DOIMIP g, MM 92,1 26,32 338 8,91 1186 40,04
JIoOYCTHMHIL POSMIP gy, MM 92.1 26.32 338 8.91 11.86 40,04
Hampaopasus ¢,, KM 55150 83450 935350 75850 58950 99450
TlapameTp posmoniny & 25 28 3.0 32 3.3 22

3arajbHi moJ0KeHHS

s mpoBeneHHS PO3paxyHKIB PEKOMEHIYEThCS IOTPUMYBATHCS
HACTYITHOI MOCIiA0BHOCTI [2, 9].

CriouaTKy BH3HAYa€ThCS CEPEIIHS MIBHIKICTh 3HONIYBAHHS MOBEPXHI
Vh 1mpu  cepenHbOMY JIOMYCKy A., Ha BUTOTOBIEHHS IIPH 3HA4YEHHS
BEPXHBOTO X1 1 HIDKHBOTO X, BIIXMJIEHHS BiJl HOMiHAJIBHOTO 3HaYeHHs h:

X=X

A, = 5 ; (8.1)
h—A_ —h
V — uguM — cep UM . (82)
"t t
P p

Jai 00YnCITIOEThCS cepeiHil 3aIHUIITKOBIN pecypc 3a piBHIHHAIM:

h-A_-h )Y-(h-A_ —h
T3a7 = i (ue an ugu wl = ( <P epay) ( cep su,u) )
/ Vh op ) Vh

(8.3)

Jns BU3HAYCHHS MEK HAIIMHOCTI HEOOX1THO 3aCTOCYBATH 3HAYCHHS
¢ynkuii Jlammaca @(t) (mox. B). Ilpm mpomy moBipya BipOTimHICTH
OTIHCYETHCS BUPA30OM:



43

~— |

b-t| gl a-

- (8.4)

oc:P()zoc(a<t(X)<b:1 @
2 o

Aprymentom ¢yHkiii @(?) € BIOHOMICHHS TIOJIOBUHHU OBipYUil
IHTEpBaly 4 10 CEPETHBOTO KBAIPATHYHOTO BIIXUJICHHS 0, T. TO =//0,

u=b—-t, y=—(a-t), t — rapanroBanuii koediuieHT. SIKIIO BU3HAYCHO

JUTSL pO3PaxyHKIiB JTOBipYa BIpPOTITHICTH ¢, Ta BiJIOMO 3HAYCHHS KOSQIIIEHTY

t, TO cTae MOXKIMBUM BU3HAYUTH D(7), 3HAUCHHS K01 TaOyapoBaHi (noa. b).
Ha mimcraBi BH3HAYEHOTO CEPETHBOTO 3AITHIIKOBOTO pecypcy T

BU3HAYAIOTHCS HafiiHi foro Mexi (Bepxus t7 i mmwkust! ) npu 0=0,8 3a
tdhopmynamu s posnoginy BeiiOynna-I'nenenka. [[ns mporo HeoOXimHO
3HAaTU 3HAYCHHA CEPCAHLOI0 KBAaAPATHYHOI'O BiﬂXI/IHeHHH o, IapamMeTpa
posmominy b, meskoro cepeaHboro 3HaueHHS ty (Y AaHOMY BHIAIKy
3aIHIIKOBOTO pecypey to= Tu).

3HaueHHS KBAJPAaTHYHOTO BIAXWICHHS o JUIL po3noairy BeiiOyria-

I'HeneHka BU3HAYAETHCS 110 (OPMYJIi:

o = €{ra+2/b)-[r@+1/bF], (8.5)

ne I(x) — 3HaueHHs TaMa-QyHKIII MPY BiJIOBITHOMY 3HaYeHHI MapaMeTpy
b (mox. A).

Toxi y BinnoBigHOCTI 3 HaBeaeHUMH (opmynaMu 8.4—8.5 3HaUeHHS
BEPXHbOI Ta HIKHBOI MEXI 3aJMIIKOBOTO PECYpPCYy BH3HAYATHCS
HACTYITHUM YHHOM:

t =to+T (8.6)

3an’

t" =T —to. (8.7)

3an 3an
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Ipuxnao. Bimomo, 10 Tipy BUMIpIOBaHHI TOBIUHH 3y0iB IIECTEPHi:
e =8,76 MM; ., =8,34 MM; h = 9,35:&1;2MM; t,=2200 moto-rox.

Po3e’si3anns. CepenHiil JONYCK BUBHAYUTHCS SK:

X, _(0,110+ 0,158) 0134w

A
«“ 2 2

CepenHs NBUAKICTD 3HOIIYBAHHS BU3HAUNTHCS SIK:

u,, h-A,-h, 935-0134-876
t t 2200

p p

= 0,20 MKM/MOTO-TOJ.

3aMuIIKOBUN pecypc BUBHAUUTHCS SIK:

h-A, -h )-(h-A_ —h
Txa/[ = i(u?pa” - Uguu) = ( it Zpa”) ( cep suM) _
\'A ’ v,
(9,22-8,34) - (9,22-8,76)

=2100 momo — 200.

0,0002
Hapiitai Mexi BU3HAYaThCS SIK:

t¢  =135T,, =135-2100= 2840 momo—2oo0,

3a1

t' =077, =0,7-2100=1470 momo—2oo.

3an
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9 ITPAKTUYHE 3AHATTSA Ne 9

INPOT'HO3YBAHHSI OCTATOYHOI'O PECYPCY
ABUI'YHA HA IIIACTABI MATEMATHUYHOI MOJAEJII TA
EKCIIEPTHHUX OIIIHOK

Mera — oTpuMaTH 3HAHHA UOIOAO BIUIMBY MapaMeTpiB, sKi
BU3HAYAIOTh 3MiHy OCTaTOYHOI'O PECYpCy JIBUTYHA TPAHCIOPTHOIO 3aco0y,
Ta OTPUMATH HABUYKH Y MPOBEICHH] BIAMOBIIHIX PO3PaXyHKIB.

Micye npogeedenms — ayIuTOPIsL.
3azanvnuu ywac — 4 ron.

3arajbHi M0JI0KeHHS

Oco0nmBa poib Y BAOCKOHAJICHH] YIIPaBIiHHS HAIIHHICTIO PyXOMOTO
CKJIQJly HAJICKUTh PO3POOI Ta BIPOBAHKCHHIO METOJIB IPOTrHO3yBaHHS
TEXHIYHOTO CTaHy arperatiB aBTOMOOiTIB. [lJisi TOCSTHEHHS BU3HAYEHOTO
piBHS HaAIMHOCTI aBTOMOOLIS MOTPIOHO BMITH KepyBaTH Hew. s mporo
HEOOXiTHO BMITH IPOTHO3YBaTH BiTMOBH, BHOPAKOBYBATH arperarti i By3in
JUTSE X TOAAJIBIIION0 PEMOHTY a00 3HSTTS 3 aBTOMOOLISA, Ta TAKUM YHMHOM
BUKJIIOYATH MOSBY HEOKaHUX HECTIPABHOCTEH TiJ yac ioro pobdortu. Tomy
JOCUTh OakaHO JOCTAaTHBO TIOBHO IIPU3HAYMTH JOAATKOBIH pecypc,
HAIPUKIIA, TIPU TOCTAHOBI[I aBTOMOO1IS Ha KaIliTaIbHUH PEMOHT a00 MpHu
3aMiHi 3HOIIEHOTO arperaty. Haii0inbine po3noBCIOKEHHS OTPUMATTU TPH
OCHOBHHUX METO/a IPOTHO3YBAHHS:

— 32 CepeAHhOCTATUCTUYHOMY 3MIHEHHIO TTapaMeTpiB;

— 3a peaJizali€ro (3MiHEHHIO) TTapamMeTpiB;

— eBPUCTUYHE IPOTHO3YBAHHSI.

CyTpb mepmoro HaOJMKEHOTO METOLy IOJIArae y TOMY, IIO
NPOTHO3YBaHHS BENEThCS 32 3MIHEHHIO CEPeJHbOCTATHCTHYHHMX 3HAYCHb
napameTpiB Jjisl BU3HAUEHOI Ipymu arperaTiB Ta By3imiB. Lleit meron
3aCTOCOBYETHCSl Y THX BHUIAJKaX, KOJM BiJICYTHI JaHHI O HampalfOBaHHI
OKpEeMHX arperariB abo HEMOKJIMBO 3aCTOCYBATH JIPYTHH, OUTBII TOYHHHA
Ta BIOCKOHAJIEHUI METONI.
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Hpyruii  MeTon OCHOBYETBhCS Ha pe3yibTarax Oe3mocepenHix
BUMIPIOBaHb TOTO UM IHIIOTO TMapaMmeTpy, SKil TPOTHO3YETHCS, Y
MUHYJIOMY a0 y TemepimHii (IOTOYHHMI) MOMEHT. 3a HasBHICTIO
MaTeMaTHYHOI MOJENi 3MIHM Tapamerpy, SKii NOpOTHO3YEThCS, Y
3QJIEKHOCTI Bill €KCIUTyaTalliiHuX (HakTopiB (PEKUMH POOOTH arperaris,
JIOPOKHI, TPAHCHOPTHI Ta KIIMAaTHYHI YMOBH), MOJJIHBO IPOBOJHUTH
PO3paxyHKH 3alUIIKOBOIO pecypcy arperaTy. llpukman marematndHol
MOJIEJTi 3aJIMIIIKOBOTO Pecypcy HaBeaeHo y Bupasi 9.1 [4].

0,0087S,D,pX,V,

L3(l/7 = k53ﬂﬂ = 2 . 3
05-10° Yo _p53.107 Ve 5 571070 bleVar
r. : :
2 : §3a.n7 (91)
165107 N[y KPVa
’ ol T 13

ne K — xoeditient, sIKuii BpaxoBye YMOBH €KCILTyaTallii aBTOTPaHCIIOPTHUX
3aco0i1B;

05q; — 3IMNIKOBIH 3HOC IWIIHAPIB ABUTYHA, MM;

Sy — XiJ1 OPIIHA, MM;

D,—- zuaMeTp I_II/IJ'IIH,I[pa MM;

p — NIJIBHICTH MaTepiany WATIHAPa, I/MM-;

X, — KUIbKICTh LMIIIHJIPIB;

V,— HBUAKICTH aBTOMOO1JIA, KM/TOI;

r, — pazaiyc Kojeca, M;

i,, I, — TepemaToOUHi YKClia TOJOBHOI mepeaadi i KOPOOKH mepeaad Ha
BiJINIOBI/THOT mepenayi;

Nmp — KOEDILIEHT KOPUCHOT J1i TPAHCMICIT;

G, — Bara aBToMo0is1, H;

¥ — KOeillieHT o1opy pyxy;

KF — axTop obTiunocti aBTomo6ins, H ¢*/m

Vy — 00’ €M IIWTIHAPIB IBUTYHA, JI.

To4HiCT MPOTHO3yBaHHS 3aJICKUTH BiJl TOTO, HACKIUIBKH BIPHO Ta
TOYHO MaTeMaTH4YHA MOJENb OIUCYE TOBEHIHKY O00’€KTy, sKii
HNpOTHO3YEThCS. [l OTpUMaHHS MaTeMaTHYHHX MOJENeH TOTpiOHO
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MIPOBOJIUTH CIICMiaJIbHI AOCTiKeHHsS. He MeHmmMid BITMB HA TOYHICTH
NPOTHO3YBaHHS HaJae W TOUYHICTH Tapamerpa, Mo BHUMIipreThes. [lpu
OOMY MpPOBIAHY PpOJb Ma€ 3HAYCHHS 3AJIUIIKY BEJIMYUHU OCHOBHOTO
napameTpy, HampHKIaJ 3HOCY €JEeMEHTIB KOHCTPYKIil, MOEIHAHHS SIKHX
BU3HAYAIOTh peCcypc arperaty y mijomy. Hampukinan, 3amuimkoBii 3HOC
IWTIHPIB IBUTYHA, SKUI BU3HAYAETHCS BiIMTOBITHIMH METOANKAMH.

[Iporuo3yBaHHsI MOKJIMBO BECTH 4uepe3 mepioau ty, tp, t3 (puc. 9.1).
[Ipu mpomy mpOOIT B HECTIPUATIMBAX YMOBAX, HAPUKIIA A0 KaIliTAITEHOTO
peMOHTY ckiame lpin, B CHOPUSATIAMBHX JIETKHX YMOBaxX — lpax. 32
AHaJIOTIYHOI0 METOJMKOI IMPOTHO3YIOTBCSI pecypci 1 IHIIMX arperaris
TPaHCIOPTHHUX 3aCO0iB.

I'panyynuii cTan ABATYHa

]ma.r

a — BOKKH YMOBH €KCILTyaTallii; 6 — JIeTKi YMOBH eKCIuTyaTarlii
Pucynok 9.1 — CxeMa nMporHo3yBaHHs TEPMIHY CITyKOH ABUTYHA

Opnaka, TOpM  3aCTOCYBaHHI  IHCTPYMEHTAJIbHHX  METOJIB
MPOrHO3YBaHHS MOKYTh OyTH je ski TpyaHouii. Ha mizcraBi 1poro mnpu
OIIHI[I TEXHIYHOTO CTaHy TPAHCIOPTHUX 3ac00iB BHKOPHCTOBYIOTHCS
eBPUCTHYHI MeTonu. EBpHCTHUYHI MeTonu 3acBO€HI Ha OOJKy IyMOK
(epynuuii, iHTYiNii) QaxiBuiB (excmepTiB) y JaHOI 00JNACTi TEXHIYHUX
3HaHb. Ha aBTOTpaHCIIOPTHHX IMiIIPUEMCTBAX JJIsl BA3HAYCHHSI TEXHIYHOTO
CTaHy aBTOMOOULTIB Ta arperatiB Haka3oMm, ab0 pO3NOPSIKECHHAM
CTBOPIOIOTBCSl CIIELiaJIbHI €KCIEePTHI KOMICii, sIKi i BUPILIYIOTh NMUTaHHS
PO HEOOXIMHICTh 3aMiHI OKPEMHX arperaTiB Ta HAIPaBJICHHS aBTOMOOLIS
JIO KaIliTaIbHOTO PEMOHTY.
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EBprcTiuHEe TPOTHO3YBaHHS BHKIIOYAE MOXIMBICTH TIpyOHX
MOMMJIOK. 3aBISKHA 3/JaTHOCTI IIFOJCHKOTO MO3KY OINEpyBaTH HEUITKO
OKpECIICHUMHU TOHATTSMM JIIOJMHA IHTYITUBHO IUIIXOM MOPIBHSIHHS
BeNIWYMH 1 (akTopiB 3 0e3nmiyi MOXIMBUX BapiaHTiB, BIAKUAAIOYH
JPYTOpSIHE 1 HECYTTEBE, 3HAXOAUTH TOJIOBHE. EBpHCTHYHE MPOTHO3YBaHHS
3BOJTUTHCS IO YCEPEIHEHHS Pe3yNbTaTiB OIIHKH, BUCIOBIIOBAHUX I'PYIOIO
ekcriepris [4].

CepenHa eKcCHepTHa OIHKAa pecypcy (TOYKOBHHM MPOTHO3 YCix
EKCIIePTiB) BU3HAYAETHCS 32 BUPA3OM:

1 (L + L)
L =) ~max “mn/ 9.2
cep n; 2 ( )

CepeqHbOKBaApaTUYHE BiJXWJICHHS JJSl KOXKHOTO EKCIepTa IpH
TaKOMY BH/Ii PO3IIOAIJICHHS] BU3HAYA€THCSI BUPA30M:

o — Limin )/
Aimex  Timin L o 029(L o —L. ). 9.3
12 ( I max |m|n) ( )

CepeIHbOKBAIpaTUYHE BIAXWICHHS JJIs 3arajibHOl JyMKH YCiX
EKCTIEPTIB BU3HAYAETHCS BUPA3OM:

o= (L L) (9.4)

ae Lcepi — CepeIHE 3HaYEHHsI TPOTHO3Y i-T'0 eKCIepTa.

CrymiHb OJHOCTAHHOCTI 10O CEPeAHBOI EKCHEPTHOI OLIHKH
XapakTepu3yeThes KoedilieHToM Bapianii K,=0/L..

KomrneTeHTHICTh eKCIIepTiB MOKIUBO MPOTHO3YBATH 32 BEJIMYHHOIO
Li/L e,—1. SIKIIO 115 BeNTMYMHA MEHIIE HyJIs, €KCIIePT 00epexKHHUH, OlIbIIe —
eKcnepT cMiB, NpuOIM3HO nopiBHIOE — 0, TO 00’€KTHUBHE. A SKIIO 1
BEJIMKE 3HAUYEHHSI, TO EKCIIEPT — MaJIOTPaMOTHHH.
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3aHATTS CKIAmae€Thcs 3 [JBOX 3aBIAaHb. Ha mepmie 3aBHaHHS
BiIBOANTHCS 4 TOMUHHN HABYAIBHOTO Yacy, Ha Apyre 2 roguHu. Ha migcrasi
BUXIJIHUX JaHUX CTYICHTOM BHUKOHYIOTBCS BIJNOBIJHI PO3PAaXyHKH, MPHU
HEOOXiAHOCTI CTposiThbCs TpadidHi  3aJeKHOCTI, Ta (HOPMYIIOIOTHCS
BHCHOBKU.

3apmannsa 1. Ilim wac TpoBemeHHs MOCHTIMKEHbL BHU3HAYEHO BH]I
MaTeMaTHYHOI MOJIeJli OCTaTOYHOTO pecypcy [BUTYHAa BaHTaKHOTO
aBTOMOOLIS, Ha MiJICTaBl JaHKX, HaBeAeHUX y Tabmuii 9.1 [6]:

Taomuus 9.1 — Buxinai nan#i

HaiimenyBaHHst Bapiant
napamerpa 1 2 3 4 5
KpA3-260 I'A3-66 Vpan-4320 | MA3-6422 | VA3-3151
3aIMIIKOBINH 0,14 0,240 0,37 0,12 0,5
3HOC Opem, MM
Xig nopuiss Sy, MM 140 80 120 140 92
Jiamerp mminapa 130 92 120 130 92
D,, MM
O06’em 1T HAPIB 14,86 4,25 10,85 14,86 2,45
JBuryna Vi, Ji.
IlinbHicTs MaTepiamy 72107 72107 72107 72107 72107
ummiHgpa p, r/Mm’
Ki-Th DI HAPIB X, 8 8 8 8 4
IIBuaKiCTH aBTOMOOIISE 80 90 85 85 100
Va, KM/TOJ
Paniyc xoneca 0,585 0,505 0,555 0,505 0,37
M, M 1300x530- 12.00-18 14.00-20 300-508P 8.40-15
533
Iepenaroune 8,173 6,83 7,32 6,59 5,125
YHUCJIO TOJIOBHOT
nepenadi i,
Iepenaroune uncio y 7,73;5,52; 6,55; 5,61; 2,89; 7,73;5,52; 4,12;
KOpOOKH mepesiad Ha 3,94; 2,8; 3,09; 1,64; 1,0; 3,94; 2,8; 2,64;
BiAMIOBIIHOI mepeadi i, 1,96; 1,39; 1,71; 0,723 1,96; 1,39; 1,58;
1,00; 0,71 1,00 1,00; 0,71 1,00
Koedimient kopucHoi mii 0,84 0,86 0,84 0,82 0,9
TPAHCMICIT #mp
Bara aBromo0inst G,, H 127750 36400 80200 90500 16500
220000 59700 13245 327000 24500
KoediuieHt onopy 0,002-0,45 0,02-0,3 0,02-0,2 0,018-0,45 0,02-0,35
PyxXy v
®daktop 00TiuHOCTI 0,04 0,027 0,034 0,054 0,008
asToMoGist kF, H c¥/m?
TloGynyBatu L,.,=f(Ga) Loan=f{y) L..,=f(Ga) L..,=f(Ga) L.wi=1(w)
SaHeX(HiCTL L;a.7=f(va) L;a.7=f(va) I—‘mJ :f(l//) I—‘mJ:f(Va) Lm.'l:f(va)
IT* IT* IT* IT* IT*
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— MPOBECTH PO3PAXyHKH MOXKIIMBOTO OCTATOYHOTO PECYpCy JBUTYHA
mpHu 3MiHI BKa3aHWX 3a BapiaHTaMH 3HAYEHb IMapaMeTpiB BIUIMBY, MPH
LOMY IIar 3MiHU TTapaMeTPiB BU3HAUYUTH CAMOCTIHHO;

— Ha TIJACTaBl OTPUMaHKUX JaHHUX MOOyayBaTH rpadivHi 3aJIe)KHOCTI,
y BIIMOBIAHOCTI 3 SIKUMHU C(OPMYITIOBATH BHCHOBKH TIPO IHTEHCHUBHICTH
BIUIMBY MO3HAYCHUX MEXK MTApaMeTpiB Ha 3MIHY OCTATOYHOTO PECYpCYy.

[pumitka. [T — iHII 3HAYCHHS MapaMeTpPiB MPHIMATH OCTIHHIMI.
Oco0nuBy yBary noTpiOHO 3BepTaTy Ha 3HAYCHHS MapaMeTpiB, sIKi OyI1yTh
MaKCHMaJbHO  BIPOTIMHUMH Ui  TPOTHO30BAHUX  PEXKUMIB  PyXy
aBToMOO1miB. Hampukman, mpu 301nbieHi Barm HEOOXiTHO MaTH Ha yBasi
301IBIICHHS MEPeAaTOYHOro ymcia y KopoOli mepenad, a mpU pyci Ha
npsIMUX Nepeadax Mpyu HAaMEHIIOMY 3aBaHTaKCHHI MiHIMaJIbHI 3HAYCHHS
KOoeiIlieHTIB OTIOPY PYXY.

3aBaanusa 2. [pynoro excrepTiB aBTOTPAHCTIOPTHOTO MiAPHUEMCTBA
JlaHa OIliIHKa TEXHIYHOTO CTaHy arperary aBTomMoOins. Ha mimcraBi manmx
Tabnumi 9.2 BU3HAYMTH POTHO30BAHUN PECype, CTYIIHb OJHOCTAHOCTI Ta
KOMIIETEHTHICTh €KCIIEpPTIB OO0 MPOTHO3HOI OIIHKU pPEecypcy arperary.
Otpumani pesynpTaTu 3aHecTd y Tabnumio 9.3, 3poOuTH BiANOBiAHI
BUCHOBKH.

Tabimng 9.2 — Buxigdi nagni

Bapiant
1 | 2 | 3 | 4 | 5
Pecypceun, tuc. km
min | max | min max | min max | min max | min max
14,0 | 16,0 | 41,0 | 45,0 | 33,0 | 40,0 | 68,0 | 75,0 | 38,0 | 43,0
22,0 | 31,0 | 36,0 | 440 | 250 | 32,0 | 59,0 | 63,0 | 29,0 | 33,0
27,0 | 33,0 | 37,0 | 39,0 | 29,0 | 38,0 | 51,0 | 59,0 | 42,0 | 45,0
18,0 | 21,0 | 51,0 | 55,0 | 31,0 | 33,0 | 72,0 | 74,0 | 31,0 | 37,0
17,0 | 23,0 | 380 | 41,0 | 28,0 | 350 | 60,0 | 66,0 | 40,0 | 49,0
24,0 | 29,0 | 46,0 | 50,0 | 40,0 | 42,0 | 54,0 | 64,0 | 35,0 | 42,0

Tabnums 9.3 — 3Beaeni qanHi

Howmep L;, THC. KM Leeps i, LilLe,—1 Omninka
ekcrepTa | min max | THC.KM | THC.KM
1 2 3 4 5 6 7
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10 MPAKTHUYHE 3AHATTS Ne 10

BU3HAYEHHSA MICHb BI/IMOB I1PU HE3ABEPIIEHUX
BUITPOBYBAHHSIX TPAHCIIOPTHOI'O 3ACOBY TA
OIIHKA UOT'O CEPEJJHBOI HAPOBITKHM HA BI/IMOBY

Mera — OTpUMAaTH TNEPBHHHI HABHYKM 3aCTOCYBaHHS METOIMKH
BU3HAYCHHS MICIIS BiIMOBU IPH 3MiHAX TEXHIYHUX CTaHIB TPAHCIIOPTHUX
3aco0iB mpW iX eKCIUTyaTaliiHuX BUNPOOYBaHHIX, Ta MOMIJIMBOCTI
BU3HAUCHHS aHANITHYHO-TpadiYHAM METOJIOM CEpeHbOI HapoOITKH Ha
BIIMOBY HOT0 €JIeMEHTa KOHCTPYKIIi.

Micye npogedenms — ayquTopisi.
3azanvrnun ywac — 4 ron.

3arajbHi moJ0KeHHS

[Tpu BU3HAYEHHI pecypcy arperatiB i Jetanedl B eKCIUTyaTalliifHuX
yMOBax MOXJIMBI BHMYyIIEHI TPUIMHMHEHHS BHUIPOOYBaHb  JESKHX
aBToMOO1TiB. MOMEHT TpWUIWHEHHs  3a3BUYail  BUIAJKOBUH, 1
HANpalfOBaHHS  HE3aBEpIICHWX BHUIIPOOYBaHb pi3HE IS PI3HUX
aBToMoOimiB. Lle € iCTOTHOI BiIMIHHICTIO BiJ] YCIYEHHX BUIIPOOYBaHb,
KOJIM BOHH TPUNHUHSIOTHCA 3a 3a3JaJIeTifp IMPOJyMaHUM IUIAHOM 1 BCi
aBTOMOO1JII 3 arperaTami, siKi He BIJMOBHJIM MarOTh HANpaI[lOBaHHS, €IUHE
JUTsl BCiX aBTOMOOLTIB. J[1st 0OpoOKkM He3aBepIleHUX BUIIPOOYBaHb MOXKE
OyTH BHUKOpMCTaHUI KOMOiHATOpHUH MeTon — Meron JxoHcoHa. Meron
JIO3BOJISIE JaTH OIIHKY OYiKyBaHOI'O MiCIi BIJMOBM TNpH 3MiHI CTaHIB
TpaHCHOpTHOTO 3aco0y [7].

Inest komOiHaTopHOrO METOAY MONATae y HacTynmHoMy. Hanpukian,
CTaBHUTHCS 3aBJAHHS BH3HAYMTU MaTeMaTHYHE OYIKyBaHHS MICII TPEThOI
BIIMOBM MPH OLIHIII JOBrOBIYHOCTI Ky30Ba aBTOOyca 3a pe3yjibTaTaMH
cnioctepexxens (Tabum. 10.1).

3a pesynbraTamMd BUNPOOYBaHb BHIHO, IO BiIMOBa Ky30Ba
CTIOCTEPITAETBCS TIIBKH y TPhOX 3 HIECTH aBTOOYCIB. SIKIO BIAKMHYTH
BHUINPOOYBaHHS, 10 HE BiIOYJHCS, TO BHOipka Oyle CKIamaThCs TUTBKH 3
TPHbOX BUIIAJKOBHX BEJHYHH, 1[0 HE MOXKE 3a0€3MEeUnTH BUCOKOI TOUYHOCTI
BU3HAUYEHHS YHCIOBUX XapaKTEPUCTHK PO3IOALTY HMOBIpHOCTEH. Y TOM ke
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yac HeXTyBaTW iH(oOpMamiero Mo APYyroMy Ta II'ATOMy aBToOycam, fKi
3aMIIATIKCS B MPaIe3/[aTHOMY CTaHi Mpy HanpaioBaHHsx 213 1 500 tuc. kM €
SIBHO HEJIOTIYHUM.

Tabmurs 10.1 — PegynsraTn BUNIpoOyBaHbs aBTOOYCIB

Howmep [pooir, TexHiuHUIA

aBTOOYyCa THC. KM cTaH aBTo0ycCa
1 112 Bigmosa F;
2 213 Ilomas y aBapiro S;
3 250 Bigmosa F»
4 484 3ropis S,
5 500 [omnas y aBapito S;
6 572 Bigmosa F3

3aranpHa  TOCHIIOBHICTH  pe3yNbTaTiB  BHIPOOYBaHb  Oyne
mpeJcTaBieHa psaaom ctaHiB: Fy, S, Fy, Sy, S, Fa.

Sxuio oOpoOnroBaTH pe3ynabTaTH IO TPHOM BiJIMOBa, SK 3a
BUTNIPOOYBaHHIMH, SIKi TIOBHICTIO 3aBEPUIMIIMCS, TO WMOBIPHOCTI BiJIMOBH
Oynyth HactymHuME: F(Xx=112)=1/3, F(x=250)=2/3, F(x=572)=3/3.

Skiro npuitMaTH 0 yBard Bci micTh aBToOyciB, To F(X=112)=1/6, a
mami  abo F(x=250)=2/6, abo F(x=250)=3/6 B 3amexHOCTI Bix
HalpalioBaHHsA 10 BiIMOBH aBTOOyca, SKHi BHOYB 3 BUNPOOYBaHb NpHU
HanpaitoBadHi 213 Tuc. kM (BimMoBa Morna Oytu Oinbine abo meHmie 250
TUC. KM). TakuM unHOM, BigmoBa rpu 250 THC. KM MOKE 3HAXOJIUTHCS Ha
Ipyromy abo TpeThOMy MiCIl, y TepHioMy HaOIMmKEHHI MOMKIHBO
NPUAHATH cepenHe Micue 2,5.

Jliist OUIBII TOYHOI'O BHU3HAYEHHS OYIKYBAHOI'O MICIs BIAMOBH CJIi
PO3MIISIHYTH BCl MOXJIMBI BapiaHTH i1 po3ramryBaHHs. J[Js {bOoro moTpioHo
3pOOUTH HACTYITHE.

BusHauaeTbcst  KUIBKICTh  MOXJIMBUX — (DiHAMIB  BHIIPOOYBaHb
aBTOOYCIB, SKIIO BijiMoBa mpu 250 THc. KM OyJie 3HAXOJUTUCH HA JIPYTOMY
MicHi y paaky craHiB: Fy, Fp, Si, Sy, S, Fs; Fi, Fo, S, F3, Sp, Spi 1.1 — y 24
BUMaAKaX (TI0 KUTBKOCTI MIEPECTaHOBOK 3 YOTHPHOX €NEMEHTIB Sy, Sy, S3, Fa!
P=41=4-3-2-1=24).

Sxmo BimMoBa mpu 250 THC. KM Oyle 3HAXOAMTUCS HAa TPETHOMY
MiCIli, TO KUIBKICTH MOXIMBUX (iHaNIB moAill Oyne BuUpakaTHCA
HACTYIIHUM HabopoM ctaHiB: Fi, Si, Fy, Sy, Ss, Fs; F1, S1, Fa, F3, Sy, Ss i T.11.
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— y P=31=6 Bunanmkax. Takum 4wHOM, ychoro € 24+6=30 BapiaHTiB
pe3ynpTaTy BAIPOOYBaHb. MaTeMaTHdHe OYiKyBaHHS MICI BiIMOBH TpH
250 Tuc. KM BU3HAYUTHCS HACTYITHUM YAHOM:

2:23+3-6
,=———————=2,2.
30
Tpets BigMoBa aBTOOYCa MpPU HAMPAIIOBAaHHI 572 THC. KM MOrja ou
3aifHaATH 3, 4, 5 abo 6-Te Mmicue B PSAAKY BiAMOB, AKIIO OW B HAIIAX
JOCTDKEHHSIX BCi BHNpoOyBaHHA Oymu OW 3akiH4YeHHi. Po3rimsHemo
MOYKJIMBI BapiaHTH (iHaJiB BUIPOOYBaHb:
a) Fl, Fz, F3, S]_, Sz, 83; F]_, Fz, Fg, 83, Sz, S]_; .y 31:123, TOOTO y
IIECTH BHIIAJIKAX;
0) F1, S, Fa, Fs3, Sy, S3; Fu, Fa, Si, Fs, Sy, S3; ... y BOCEMH BUTIAIKAX;
B) F1, S1, F2, Sy, F3, Ss; Fi, Fa, Si, So, Fs, Ss; ... y BOCBME BHTIAIKaX;
F) Fi, S, Sy, F, Sg, F3, Fi, F5, Si, S, 83, Fg, ... Y BOCbMH BHUIIaJIKAX.
Kinpkicte MoxmBHX (iHaNiB MOXKe OyTH BHU3HAYCHO 3BUYAWHUM
nepebopoM KOMOIHAIIIN, aje CJIij momamM’sTaTd, 1o S; Ta Sz HE MOXKYTh
Oytu mocrtaBneHi panime F,, ockinmbkm y Hammx BUNpPOOYBaHHIX IIi
aBToOycH Bxe BipoOmu Oinbine gynm 250 THC. KM.
TakuM YHHOM, MaTeMaTHYHE OYIKYBaHHS MiCIS TpPEThOi BiJIMOBH
BU3HAYUTHCS 32 BUPA3OM:

0 ~3-6+4-8+5-8+6-8
2 6+8+8+8

46.

JI>KOHCOH 3ampoNoOHYBaB JUIS PO3PAaxyHKIB OYIKYBaHOTO Micus
Bi]MOBHM HACTYIIHHI BHPA3:

n.=n, +w’ (]_O_]_)
N+1-m,
Jie N — MiCIIE BIJIMOBH, SIKa O4IKY€ThCS MPU HAIMPAIFOBaHHI X;;
Nj.1 — MicCIle TIONIePETHBOI BiJIMOBH;
M; — KUTBKICTh O0’€KTIiB, SIKi IMOTEPEAHHO BiIMOBIIM Ta BHOWIH 3
BHIIPOOYBaHb;
N — KinbKicTh 00’ €KTIB, 110 BUIIPOOYIOTHCA.
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Hdns Bumanky, mo posrisgaereess N=6, wmicue BiAMOBH IpHU
HamparfoBaaai 112 Ttuc. kM N;=1, npu HampamoBaHnHi 250 THC. KM —

n, =1.|.76+1_1 =22, Tpu HampamoBaHHi 572  THC. KM @ —
6+1-2
n, =22+ 6+1-22 =4,6. TakuM 4YHMHOM pPO3paXxyHKH IOBHICTIO
6+1-5

CHIBMaJarOTh 3 Pe3yJibTaTaMU KOMOIHATOPHUX PO3PaXyHKIB.
3Har4i MICIsl OYIKyBaHHMX BiJIMOB, 3HAXOASTHh HE 3CYHCHI 3HAYCHHS
HMOBIpHOCTEH 32 BUPA30OM:

n;
N+1

F(x)= (10.2)

OtpuMaHHi 3Ha4YeHHS HAHOCATH Ha HMOBipHWH mamip (Tpadik 3
HeNiHIMHUMY miKajgamu). [1o Toukax WMOBIPHOCTEH MPOBOIATH MPSAMY, IO
Oyne BimoOpaxkaTH 3aKOH po3mojaiieHHs imMosipHocten (puc. 10.1, 10.2).
Jdns  1mporo BUKOPUCTOBYIOTH WMOBIpHY IIKally, HamnpuKIajg Ui
HOPMAaJILHOTO 3aKOHY po3moiny (tadi. 10.1).

iR F(x)
0,9
0.8
I
0,61 —10,7
0,5+ , 0,5
0,4 -
0,31 , 01
0,21 //

0,1

et

JliniitHa mkana

Heminiiiga mkana

Pucynok 10.1 — Cxema moOynoBy HeNiHIHHOT IIKaIH HOPMATEHOTO 3aKOHY
po3moniry KMOBipHOCTEH
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Pucynok 10.2 — INpukian noOy10BY 3aKOHY PO3MOIiICHHS HMOBIpHOCTEH
CTPOKY CJIyKOH aBTOMOOIIs Ha TpadiKy 3 HEMHIHHOO MIKATIOK HMOBIpHOCTEH

3a orpuManoi rpadiduHOi 3aJIeKHOCTI MOMIJIMBO 3HAWTH YHCICHHI
XapaKTepUCTHKN BUTIAJIKOBOI BeTMUMHU. Hanpukiiag, MOKINBO BU3HAYUTH
HAMOBIpHICTh BiAMOBH NPH TOMY, UM i1HIIOMY HAaIlpallOBaHHI, a TaKOX
BU3HAYMTH CEpeHil pecypc Ta Horo cepeHe KBaApaTUYHE BiAXMICHHS.

[igHICTIO PO3rISHYTOrO METOY OINIHKHM HAJIIHHOCTI TPAaHCIIOPTHHX
3ac00iB € Te, 1110 BiH JIa€ MOKJIMBICTh BU3HAYMTH CEPEAHIN TEPMIH CIykKOH,
cepenHiil pecypc IX €JIEMEHTIB KOHCTPYKLIM. A 3HAIOUM cepeAHil pidyHMi
MpoOIr TPAHCIOPTHUX 3aCO0IB MapKy aBTOMOOWUIIB MiATPUEMCTB, JIETKO
BU3HAYHATH CEpPEAHIN pecypc, IO TO3BOJISE OIHIOBATH iX HAMIMHICTH 1
TUTaHYBaTH BUTPATY 3allaCHUX YaCTHH.
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Tabmums 10.1 — HMwmoBipHa mkama i HOPMAaJBHOTO 3aKOHY
PO3MOaIIEHHS HMOBIpHOCTEH

F(X) SF, MM F(X) SF, MM
0,50 0 0,93 71,5
0,52 2,4 0,94 75,4
0,54 4,8 0,95 79,8
0,56 7,3 0,955 82,3
0,58 9,8 0,960 85,0
0,60 12,3 0,965 88,0
0,62 14,8 0,970 91,2
0,64 17,4 0,975 95,1
0,66 20,0 0,980 99,6
0,68 22,7 0,985 106,2
0,70 25,4 0,990 112,9
0,72 28,3 0,991 114,8
0,74 31,2 0,992 116,9
0,76 34,2 0,993 119,0
0,78 37,4 0,994 121,9
0,80 40,8 0,995 1249
0,82 44,4 0,9955 126,7
0,84 48,2 0,9960 128,7
0,86 52,4 0,9965 131,0
0,88 57,0 0,9970 133,2
0,90 62,2 0,9975 136,2
0,91 65,0 0,9980 139,5
0,92 68,1 0,9985 1449
0,93 71,5 0,999 150

3apnanns. [lpu npoBeneHHi BUNPOOyBaHb arperariB TpaHCMicii
BaHTa)XKHUX aBTOMOOWUTIB 3a pe3yJIbTaTaMH CIIOCTEPEKEHb BCTAHOBJICHO, 1110
nmoJii 3a 3MiHaMHU iX TEXHIYHHMX CTaHIB PO3BUBAIIMCS TaK, SK BKa3aHO B
tabmumi 10.2. Ha migcrasi mammx, mo HaBemeni B tabmmmi 10.2, Ta
PO3TIISTHYTOT METOIMKH MTPOBEJICHHSI BIIIMTOBITHUX PO3PaxyHKIB:

— BH3HAYUTH MAaTEMAaTHYHI OYiKyBaHHS MICI[b KOXXHOI 3 BKa3aHUX
B1JIMOB;
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— moOyayBaTH 3aKOH PO3IMOMIEHHS HMOBIPHOCTEH HampalfoBaHHS
Ha BIZIMOBY arperary aBTOMOOiNs Ha Tpadiky 3 HETIHIHHOIO IIKaJO0
HMOBIpHOCTEH;

— BU3HAYUTH CEpeHE 3HAUCHHS HApOOITKM Ha BiIMOBY Ta ii cepeHe
KB3/IpaTHYHE BiIXMICHHS;

— AT TIPOTHO3HY OIIHKY 3MiHU CEpeIHBhOI HAPOOITKH Ha BIIMOBY y
BUTIAJIKy, SKIIO OyAe BUKIIOUEHHH BUIAJKOBHH XapakTep MNPUIUHEHHS
BUIIPOOYBaHb;

— 3a pe3ysbTaTaMu poOOTH 3pOOUTH BiIMTOBITHI BUCHOBKH.

Tabymng 10.2 — Buxigni ganai

HamnpairroBanHsi aBToMo0OLTIB L, THC. KM Cran
Bapiant 1 | Bapiant 2 | Bapianr 3 | Bapiant 4 | Bapianr 5 | aBTOMOGiNs
w
§§ = g o
22 g s g g 2 S S s 8 o
8 2 58 g o £ ¢ o )
E S 2 2o = oh 5 O < =5
55 5 &< g < 8 &= =5
N X B> M [V N
1 106 36 54 155 155 Binmosa Fy
2 124 55 59 162 165 IMonas y
aBapiro S;
3 153 63 84 183 175 Binmosa F,
4 196 81 98 192 202 IMonas y
aBapiro S;
5 203 88 122 200 220 Bigmosa Fj
6 210 96 134 241 234 IMonas y
aBapiro Sy
7 246 121 141 258 271 Biamosa Fy
8 273 127 183 260 285 [Tonas y
aBapiro Sg
9 295 138 194 270 301 Bigmosa Fs
10 310 142 210 293 324 IMonas y
aBapiro Sg
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11 IPAKTUYHE 3AHATTSA Ne 11

ITPOT'HO3YBAHHS PECYPCY JETAJIEW 3
BUKOPUCTAHHAM KOPEJIANIMHUX PIBHAHD
JOBI'OBIYHOCTI

Mera — 03HallOMUTBCS 3 METOJMKOIO MPOTHO3YBAHHS PECYPCY
JeTajei 3 BUKOPUCTAHHIM KOPETAIIHHAX PiBHSIHB JOBTOBIYHOCTI.

Micye nposedenms — aymuTopis.
3acanvruil wac — 2 TOM.

3arajbHi H0J0KeHHS

3aHATTS HOCUTh O3HAHOMYMU XapakTep, TMPUITYCKAE PO3BUTOK
HAyKOBOTO MHCIICHHS Ha Ti/ICTaBi 3HaHb, MPUAOAHNX 32 (HaxoM.

OcCHOBHa CHPSMOBAHICTHP — CaMOCTIHE BHBUEHHS HaBYAILHOTO
Marepially 3 BUKOPHCTaHHSM BUKJIAJIOK, BHKIQJCHUX B OMHCI METOIHMKH
NPOTHO3YBaHHSA, (POPMYBaHHS CUCTEMHOI'O PO3YMIiHHS B3a€EMO3B’SI3KY MIX
PO3MIISHYTUMH  KaTeropisiMH. bBijbll peTelabHy yBary HpPONOHYETHCS
30cepeuTH Ha 3MicTi (GopMynT i MOMXIHMBOCTI iX BHUKOPHUCTAaHHS MpHU
MIPOBEJICHHI JIOCIIPKEeHb BiJIIOBIHO JI0 TEMATHKH MariCTepChKoi poOOTH.
Just OLibml TOBHOTO PO3YMiHHS BHUKJIAJIEHOTO MaTepialy HaBOIATHCS
KOHKpPETHI TPUKIAI BUKOPHCTAHHS JaHOI METOJMKH. 3a pe3ylibTaTaMH
O3HAWOMJICHHSI TPONOHYEThCS CHUCTEMaTH3yBaTH 3i0paHi MaTepiaid B
paMKax BUKOHAHHS MaricTepchbkoi poOOTH i BimoOpasuTH iX y BHIVIAAL
HaroBHEHHS 0JIOKIB MPOMOHOBAHOTO aJTOPUTMY. Martepian
NPE/ICTABISIEThCS KOHKPETHO ISl eJeMEHTa KOHCTPYKINI PO3MIISTHYTOTrO
TpaHCHOPTHOrO 3aco0y. 3 MpUYMHU OOMEXKEHOCTI MOXKIUBOCTEH 300py
CTaTHCTUYHHUX JIAHUX 3MICT (BiJOMOCTi) MOXHa BimoOpasuTu 3
BUKOPUCTAHHIM TUIbKH (DI3UYHUX BENUYMH, (QOPMYIIOBAHHS KPUTEPIIO
(kpuTepiiB) 3 MOACHEHHAM IX 3HAYCHHS, a TAKOX IMPONHCYBAaHHSIM Ha3BU
NPOBEJICHUX 3aXO/IiB.

3apaands. O3HaHOMUTHCS 31 3MICTOM METOIWKH IIPOTHO3YBAaHHS,
K€ BUWKJIQJICHO B OIKCOBIM YacTHWHI. 3a pe3yibTaTaMH CHUCTEMaTH3aIlil
JAHUX aHai3y CTaHy NHUTAaHHSA BiJIOBIHO N0 TEMAaTUKH HAYKOBOTO
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JIOCHIJDKEHHSI, TIONepeIHbO TMMO3HAYCHUMH BUXITHUMH JAHUMH, CKJIACTH
AITOPUTM MPOTHO3YBaHHS Pecypcy eIeMeHTa KOHCTPYKINT TPaHCIOPTHOTO
3aco0y. SIK eneMeHT pOo3risiIaTH TOW, MIOAO SKOTO MPOHOHYETHCS
BUKOHATH 3aXOJH 3 IMiABHLICHHS PiBHS HaAIHHOCTI. AJTOpUTM 300pasuTu
rpadigno Ha manepi ¢popmary A4 (A3) y Burisini OJ0KiB, OB’ sI3aHUX MiX
c00010 MOpsAIKOM BHKOHaHHS. Jlo TpadidHOi YaCTHHHM HOJAETHCS KOPOTKA
JIOBiJIka TPO O00’€KT JOCIHI/PKEHHS 1 THUTYJIBHUH JUCT. Y JOBiIi
BiMoOpa3sWTH  HACTyNHE:  Ha3Ba  €IeMeHTa  KOHCTPYKIli, Horo
MPUHAJECKHICTh, 3aralbHU BUTIAAI (CXeMa, pPHCYHOK), OI[IHOYHI
napaMeTpH, CIIPSIMOBAHICTb JOCITIIKCHb.

Onuc MmeToguKU NPOr{o3yBanus [10]

Mogeni po3paxyHKy pecypcy JIeTaynei, 3acCHOBaHi Ha (Di3HIll BIIMOB,
(opmMabHO HE BpaxoBYIOTh HAaKONMWUYEHY iH(opMalio Tpo pecypcu
paHillle BUITYIIEHUX BUPOOIB 1 3 TOUYKH 30py MPOTHO3YBAHHS MOXKYTh OyTH
BiJHECEHI JI0 eBpUCTHMYHHMX (iHTYITUBHHX) MeETOAiB. Bimomo, mo B
NOPIBHSIHHI 3 €KCTPAaNoJSIMiMHUM  €BPUCTHYHI METOAU  JIO3BOJISIIOTH
nepe0avyuTH AKiCHI CTPHOKH y PO3BUTKY, HANPUKIIA 301TbIIIEHHS PeCypCy
mpu  po3poOrii HOBOI KOHCTpyKIii abo 11 ™oxepHizamii. BogHowac
Ope/ICTaBiIsie iHTEpec pPO3poOKa METOAMKH TMPOTHO3YBAHHS pecypcy
Jetajneid 6e3 ckialaHHs JIOT1YHOI MOJeN, aje 3 ypaxyBaHHAM HaKOIMYEHOT
iHdopMarii Tpo ekcruryararito (BUMpOOyBaHHS) paHIINIe BHITYIIEHUX
MalllMH-aHaJIOT1B.

[TpoBeneHi HOCTiKEHHS MOKa3alu, MO JUIS JeTaleil aBToMOoOiIs
TaKi OI[iIHKM MOXYTh OYTH OTpPHMaHi 32 JJOTIOMOT'OI0 KOPEISAIiHHUX PiBHIHb
nosrosiynocti  (KP[), mo BigoOpaxkaioTb 3B’S30K MK 0OpaHUMH
KPUTEPISIMU  Ap, SIKI XapaKTepH3YyIOTh HABAaHTAXYBAIGHUHA PEXKUM, 1
JaHUMHU TPO pecypcu JeTaned, OTpPUMaHUMHU B Pe3yNbTaTi CIIOCTEPEkKEHb
3a  eKCIUIyaTali€l0  MiAKOHTPOJNBHMX  TIpyn  aBToMoOumiB.  SIKmio
CKOpHCTATHCS KIOEPHETUIHOI CXEMOIO «IOPHOTO SIIHKa», TO MOBA WJE PO
BCTaHOBIICHHST (YHKIIi BIiATyKYy MK «BXojgamm» — (akropamu U
«BHUXOAAaMW» — NapaMeTpaMu, OJIMH 3 SIKMX BioOpaxae pecypc AeTali.

OnvH 3 MOXJIMBHX BapiaHTIB KPUTEPIO 3 ypaxyBaHHSM BIUIMBY Ha
JIOBTOBIYHICT YMOB €KCIUTyaTallli MOHa TIPEICTABUTH Y BHIJLIIL
CYMEepIO3uLii PO3NOIiTiB:
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m b
Ay = B3 Y a7 (S)dS +

e PSS w2 (S)dS (111

i=1 k=1

ne f — koedillieHT BUKOPUCTaHHS MpoOiry;

0j — KoeQiIlie€HT, 10 BPaxoBYe PO3IOALUT MPoOiry aBTOMOOLIS 3a TUTIaMHU
m

nopir g, =1;
i=1

ok — KoeQilieHT, 0 BPaxOBY€e PO3MOJiNA MpoOIry aBTOMOOINA IO

«EeTEMEHTapHIM)» HaBAHTAXXYBAaJbHUM pEeXHMaM (pyX 3 MiCIsl, PO3TiH,

BCTaHOBIICHUI PYX, FaJIbMyBaHHS Ta iH.), XapakTepHUM JIsl AaHOI JeTali

m
Doy =1;
i=1

0 . . . .
(P nfk — inTeHcuBHOCTI K-ro «EJIIEMEHTApHOro» JJid JaHol AeTall

HABaHTAXXYBAJILHOTO PEXUMY Ha 1-My JOPOKHBOMY MOKPHUTTI, BiMOBIIHO
JUUIS HEHABAHTA)KEHOI'0 1 HaBaHTaKEHOI'0 aBTOMOO1IIIB;

fo(S), f;(S) — mineHocTi posnomimy K-ro «emementapHOro»

HaBaHTAXXYBAJIbHOTO PEXKHMY Ha I-My JOPOXKHBOMY TOKPHUTTI BiITOBIIHO
JUIA HEHABAHTAKEHOI0 1 HABaHTAaKEHOI'0 aBTOMOOLIIB.

Y dopmymi (11.1) y3araibHEHHH HaBaHTAXYBAJIbHHHA PEKUM
NPEACTaBICHUH Y BHIVIAAI CyM LIIBHOCTEH PO3MOIUTIB eleMEHTapHUX

naBantaxysaibhux pexumis f.0(S) 1 fi(S), saxi BusnauaroThes musXOM

00pOoOKH CTaTUCTUYHHX AAHUX JOPOKHIX BUIPOOYBaHb aBTOMOOLTIB abo
aHAIITHYHO.

Hakonuuenuii moceim mnooynoBu KPJl mist aeraneit ABUTYHIB,
TpaHCMicii, MiABICKM J03BOJUB CQOPMYIIOBATH OCHOBHI ITOJIOKEHHS
METOJIMKA TIPOTHO3YBaHHS MOKAa3HHKIB PECypcy, SKa MpeJICTaBlIcHa Y
BUTJISIII OJIOK-CXeMH Ha pucyHKy 11.1.
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1. CucreMaTH3alig BEXIAHHX

JaHHX
2
| 1 1 1 1
1.1 Kone- 1.2 Exco- 1.3 Pe- 1.4 T 1.5 Icmn-
TpVETHEH || avaTtami- cypcHl 2acoEl TH HOBHX
K = P T Eapodis
E I
1 + ]
2. ®opuveanna vacusis K, E, P |
_-ol 3.Onepatop H 4. PopryeaHHT spuTepiis |
1.6 Sopay- 5. Tlepezipxa Ha
EQHHA TPV OIHOpLIHICTE
5| 6. Busmawensss xoedimentis
KPI
7.0z TourocTi
1 JOCTOBIPHOCT!
» -
S.KP1s tmuaacosmiTpesIoNn ]‘
'I 1 1
L SR 8.1 82
iAa=\n,2rF) - =wlai
1A= (X.E.P.T) A=t (la.,T) A= w;av/-.T]
IDA" = o(K.E,H,N. D)
— 9. Ilporsos pecypey =
& vpaxyveasma T
A4
- 10. Koparveanua KPJ <

Pucynok 11.1 — Cxema IporHO3yBaHHS pecypcy AeTanel 3 BAKOPHCTaHHIM
KOpEILIMiHHNX PIBHAHB JOBTOBIYHOCTI
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3aieKHO BiIl HAsBHOCTI BHXIgHOI iHGOpMAIii METOIUKOIO
nepen0avacThCs TPU BapiaHTH KOPEIAIIMHUX PiBHSIHB JOBTOBITHOCTI:

— nepwuii — KP/] 6e3 ypaxyBaHHS TUMYacoOBOT'O TPEH/A;

— npyruii — KPJI 3 ypaxyBaHHSIM TUMYacOBOTO TPEH/A;

— 1tperii — KPJ| 3 ypaxyBaHHSIM THMYacoBOTrO TpeHAa 1
KOPHUTYBaHHSM 32 Pe3yJIbTaTaMy BUIPOOYyBaHh HOBUX BHPOOIB.

B Omomi 1 BUpOOSSETHCS CUCTEMATH3allis BUXIJHUX JTaHUX TIPO
M IKOHTPOIBHI TTapTii aBTOMOO1ITIB, SIKi TIOIISIOTHCS Ha:

— KOHCTPYKTHBHI (PO3MipH, MaTepiaimn);

— eKCIUTyaTaliiHi (YMOBH eKCILTyaTallii);

— pecypcHi (OLIHKKA TMapaMeTpiB: CEpPEeIHI 3HAYCHHS, AUCHepcii
T.IL.);

— TUMYacoBi (BpaXxoBYIOTh Yac BUITYCKY a00 MOJIEpHi3allii BUPOOiB);

— pe3yJIbTaTH BUNIPOOYBaHb HOBUX BUPOOIB, SKIIO BOHU OTPUMaHi Ha
MOMEHT PO3POOKH MPOTHO3Y.

Ha mincrasi Buxigaux gaamx (Oxokm 1.1, 1.2 i 1.3) dopmyroTscs
MacHUBH ISl ITOJaJIbI0T 00poOKH y pa3i Bukopuctanus EOM (0:10k 2).

Ockinbkn  mpouenypa mnoumyky KPJI  HuMHI moBHiCTIO He
(hopmMamizoBaHa, TO OJJHUM 3 OCHOBHHUX €IIEMEHTIB METOIMKH € HasSBHICThH
oreparopa (670K 3), KU mpuiiMae pileHHs Mpo GOpPMYyBaHHS KPUTEPiiB
A; (6mok 4) i moxxauBux Bapiantax KPJI (6moku 8, 10).

Hns minBumienass toyHocti KPJI HEoOXimHO TPOBOIUTH OIIHKY
OJTHOPITHOCTI OTPUMAHUX B Pe3yJIbTaTi pO3paxyHKiB KputepiiB A; (6110k 5).
Ile Moxe OyTH BUKOHAHO Pi3HUMH CIIOCOOAMU, 30KpeMa, 3 BUKOPUCTAHHIM
Teopii po3Mmi3HaBaHHA o00pa3iB. SIKIIO BHXiAHI JaHI MOXYTh OYyTH
c(hopMOBaHi B IpymH, IO BiIHOCSTHCS IO Pi3HUX IMOKOJIHb aBTOMOOLTIB,
T0 jomiibHO mykati KPJI st koxkHOT rpymu okpemo (6510k 5.1).

[pu BubOpi moxemi KPJI HeoOXisHO 3BepHYTH yBary Ha HACTYIHI
(haktu. Hampukman, nmpu BUNpoOyBaHHSX Ha BTOMY MiXK HaBaHTaXEHHSIM
(aMImTiTYIAMH HampyXkeHsb S) 1 pecypcoM (YHCIIOM IMKIIB 10 mojaoMKu N)
Ma€ Miclie TinepoosiuHa 3aJIekKHICTh:

m m
NS™ =N,S'] =const. (11.2)
AHaorivHa 3aJeKHICTh CIIOCTEPITaeThes 1 TIPH 3HOCH:

A+mR=C, (11.3)
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Jie M; — MBUAKICTh 3HONTYBaHHS;
C, — TpaHUIHUI 3HOC.

SAxmio B popmynax (11.2), (11.3) momMHOXKyBadi S i m,, pO3TIISAATH SIK
KpuTepii HaBaHTaxkeHocTi, a N i R sK pecypc, To MoxHa 3poOuUTH
BUCHOBOK, 1m0 ™mozeni KPJ[ TmoBWHHI 3aJOBiNBHO  OMHCYBaTHCS
3aJIeKHOCTSIMH:

A, =a-miInN,; (11.4)
A, =A+BR™, (11.5)

T00TO Tinep6omiunoi (11.5), morapudmivnoro (11.4) i .1

Jns 3naxomkenHs koedinienTtiB piBHsHb (11.4), (11.5) HaiOinbm
NPUHHATHUM € MeTon HaiimeHmux kBazapaTiB (MHK). BpaxoByrouu, mo
moneni KP/l e HenmiHIMHAMU 1 I HUX HEMOXHa OTPHUMATH CHUCTEMY TakK
3BaHMX HOPMAJBHUX PIBHSHb, TO JJIsi 3HAXOJDKCHHS KOE(DIlli€HTIB CIIijl
BUKOPUCTOBYBaTH abo0 cIeliaibHi METOIH, HalpuKial, TpaJieHTHHH,
BHITAJIKOBOTO TIOMIYKY 1 T.IT., a00 CKOPHCTATHCA MiaCTaHOBKaMu Tuimy R'=z,
INN=2z, o mo3Bomste mpuBectn 3anexxHocTi (11.4, 11.5) mo mimiitHoTO
BUTJTISITY.

Oninka TOYHOCTI 1 JOCTOBIPHOCTI € OCTaHHIM €TaloM TMIpH
Bukopuctanui KPJl s mporHosyBaHHS pecypcy B IEpLIOMY BapiaHTi,
T00TO 0€3 ypaxyBaHHS THMYacoBOro TpeHma (Omok 7). [l ouiHkH
JOCTOBIPHOCTI ~ MOXYTb  OyTM  BHKOPHCTaHi  Pi3HI  CTaTUCTWU4YHI
XapaKTepUCTUKU: CTaHJapTHAa TOMMJIKA, CEpeIHs BiAHOCHA TOMMJIKA,
KopesiiiiHe BiHoIeHHs, F — kputepiit ®imepa i T.71.

B pamiii  meroammi IS OWmIHKK  goctoBipHocTi  KPJI
BUKOPHUCTOBYETHCS KO(iLliEHT MHOXKMHHOT KOPEIIALI:

n

>y - (%))

Ry = -+ —
z(yl - ycep)2
i=1
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1€ Yi — 3HaUYEHHS 3aJIEKHOI 3MiHHO1 (KpUTEPii JOBrOBIYHOCTI);

f (Xi) — piBHSHHS MHOXKMHHOI perpecii, Koedil[ieHTH SKOro BH3HAUYCHI 3
Bukopucranusam MHK;

Yeep — CEPEITHE 3HAYCHHS.

UuM MeHIe BiIXWICHHS Y; Bim mimiOpanoi 3amexxnocti f(X;), Tm
IHTCHCHBHIIIIE KOPEJSALisl, 8 3HAYCHHS Koe(illieHTa OJIMXK4Ye 10 OIUHUILL.
e no3Bomsie 3a paxyHOK 3BOPOTHOTO 3B’SI3KYy B CXEMi 3MIHCHUTH BHOIp
TAKOTO KpHUTEPit0 Ay, TpU SKOMY KOedillieHT MHOXWHHOI KOPEeJIil
JOCSATa€ MAKCUMAITLHOTO 3HAYCHHSI.

3a KOpensiiiHUM PIBHSHHSAM BHPOONSETHCA IMPOTHO3 IMapaMeTpiB
pecypcey (6ok 11).

Or1iHKa TOYHOCTI MPOTHO3Y MPOBOAMTHCS 32 JIOTIOMOIOK JIOBIPUOTO
iHTepBasry. YuM JOBipaUBe iHTEpBAJI, TUM TOYHIIIE MPOTHO3.

B Omomi 8 mpoBomuthcs Bu3HaueHHs KoedimientiB KPI 3
ypaxyBaHHSIM THMYacOBOTO TpeHAA. TyT MOKIIMBI JJBa THITH 3aJI€)KHOCTEH:

— Y BUTJISIAI MHOKMHHOTO KOPEJSLIHHOTO PIBHAHHS, KOJH OJHUM 3
(axTopiB € yac movyatky Bumycky 7 (abo mozaepHizariii) mgerani (6o 8.1);

— KOJIM BUXiJHA iH(OpMallis po3OuTa Ha TPYITH, BIATIOBIIHI IEBHUM
nepiogamM po3BUTKY aBTOMOOIIBHUX KOHCTPYKIIii (610K 8.2).

B npoMy BUMAagKy THMYAacOBH TpPEHJI BPaxOBYETbCS Yy BUTJIISI
KOpensiiiiHnx piBHAHL i KoedimientiB  KPJ[. Hanpukman, mis
3anexHocTi (11.5) maemo:

A, = A(T)+ B(T)R™, (11.6)

ne A(T), B(T) — xopersiiiiiHi piBHSIHHS, pO3paxOBaHi Ha OCHOBI 4; 1 B; s
Ppi3HUX TpyII.

[Iporuo3 mapamerpiB pecypcy R BHKOHYETbCS HAa OCHOBI
NPOTHO3HOrO  3HAueHHs kputepito A i BuGpaHoro imTepBamy
nonepemkenns T (610K 9).

Y wmeroauii mnependaueHo kopuryBanHs KPJ[ 3 TumuacoBum
TPEHIOM 3a pe3ysbTaTaMu BHIIPOOyBaHb HOBUX BupoOiB (Onok 10). Jlns
OBOTO0 MOXKE OYyTH BHMKOPHUCTaHO MAHWCKOHTYBaHHS, TOOTO 3MEHIICHHS
IIHHOCTI PaHHBOI iH(OpMaILii B MOPIBHAHHI 3 OUIBII MMi3HBOI, a TAKOXK
METO/Y aJallTUBHOTO €KCIIOHEHIIAJIbHOTO 3IJ1aJKyBaHHS.
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Heobxigno Big3zHaunTH, mo mpu nporHodyBaHHI mo KPJ/l moxnHa
OTpUMATH HEBIpHI pe3yJbTaTH, SKIO PO3TISHYTA JeTalb SKiCHO
BiJIPi3HAETHCS 32 KOHCTPYKTUBHUMHE 200 TEXHOJIOTIYHUMH IapameTrpamu. B
ILOMY BHIIJIKy IEPEeXiJ{ 10 HOBOI TEXHOJIOTiI a00 KOHCTPYKIIi MOBUHCH
OyTH BpaxOBaHW MPH PO3PAXYHKY KPUTEPII0 JTOBTOBIYHOCTI BBEICHHIM
MTOTIPABOYHUX KOCPIITi€HTIB.

[Tpu mobynosi KP/I mns omniel Mapku aBTOMOOUIS MOXKHA YEKaTH
T ABUIIEHHS TOYHOCTI PO3PaXyHKOBUX OIIIHOK CEPETHIX PECypCiB.

IIpo cuHTe3n NPOrHo3iB NOKA3ZHUKIB pecypcy AeTajieit

Crnenmngika TPOTHO3IB pecypciB  JAeTaneid IMOSCHIOEThCS — 1X
NPUPOJHOI0 HEBU3HAUYEHICTIO, TOOTO BIACYTHICTIO B JaHWW 4ac MOBHOTO
¢i3uyHOTO 1 MaTreMaTHYHOTO OINWCY MpHYMH BigMoB. Hampuxman,
HE3BAXAIOYH Ha Te, II0 B CEPEIHHOMY IIPU BHKOPUCTAHHI KOPEKTOBAHOTO
BapiaHTy TiMOTe3W IMiJCYMOBYBaHHS YIIKOIDKEHb (TIPU TPOTPaMHOMY
HaBaHTa)KEHHI) PO3paxoBaHi pecypcH 30iratoTbcsi 3 PaKTUYHUMH, POTE B
KO’)KHOMY KOHKDETHOMY BHIIQJIKy HEMa€ BIIEBHEHOCTI, IO OTPHMaHHI
po3paxyHKOM pecypc Oyne Omm3pkuii a0 (akTmdHOTO. AHANOTiIYHA
cuTyaris BUHUKaE i mpu BukopuctanHi KPJl, mo Bkitowae TUMYacoBuid
TpeH a0o SIKUi-HeOYy b IHIIUK METO/I.

Takum  YuHOM, HEJOCKOHAIIICTh ~ METOJUK  PO3paxyHKY
(IporHO3yBaHHS) pPecypciB AeTanell MPU3BOAUTE O OTPUMAHHS JEKIIBKOX
BapiaHTIB 1 3ajja4ya MoJIsTae y 3HaXOKEHHI ONTUMAIBLHOTO PIIICHHS.

B Teopii nmporHo3yBaHHS 3araibHOBH3HAHOI Kiacuikarlii METOMiB i
CTpaTerii cKJIalaHHs MPOrHO3Yy Hemae. Y TOH jKe 4ac KO>KE€H METOJ] BOJIO/i€
MIEBHOKO JIOCTOBIPHICTIO, MAa€ CBOI IepeBaru i HEIOMIKU. Y I[bOMY 3B’SI3KY
HAHOUIBII  MEPCIEKTHMBHUMHU  CJIiJT BBaKaTW KOMOIHOBaHI  METOIM
NPOTHO3YBaHHA (CHHTE3 MPOTHO3iB), SAKi JO3BOJIAIOTH KOMIIEHCYBAaTH
HEIOIKU OJHMX CIIOCOO0IB IIepeBaraMu HIIHX.

CuHTEe3 IPOTHO3IB pecypcy CIiJl PO3TIISAATH K MPUUHATTS PilllEHHS
B YMOBax HEBHM3HAYEHOCTI 3 HMOBIpPHICHOI OLIHKOI HECYIEPEeYHOCTI
pe3ynbratiB. HakonuueHuit AOCBiJ CKiaJaHHS KOMOIHOBaHWX MPOTHO3IB
JI03BOJIMB C(HOPMYITFOBATH OCHOBHI €Tany BJOCKOHAIEHOI METOJIMKH, OJIOK-
cxeMa sIKOi HaBeZleHa Ha pUcyHky 11.2.
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B Omokax 1 i 2 BU3HAYAKOTHCS MapaMeTpH 1 MIUTBHOCTI PO3MOJLITY
BapiaHTiB mporuHo3y pecypcis aetani fi(L), mpu upomy i =1L, N, N >2.

Slkmo xowa © OmWH 3 BapiaHTIB JO3BOJISIE OIIHUTH TpPaHWYHI
3HAYEHHS MPOTHO3Y pecypcy, TO Ii¢ HeoOXiaHo BuKoHAaTH (010K 3).
BcraHoBneHHST MeX, Hampukial, Y BUTJSAI CEPEAHIX 3HAYCHb JTO3BOJISIE
rapaHTyBaTd, IO KOMOIHOBaHWII TPOTHO3 1 (aKTHYHUHA pecypc
3HAXOMATHCS BCEPENWHI «BWIKM» TPaHWYHHX 3HadeHb. Kpim 1poro 3
pO3TIISAAY CIiJi BUKIFOYUTH Ti BapiaHTU TNPOTHO3Y, OIIHKH SKHX
3HAXOJATHCS 1032 TPAHUYHUX 3Ha4eHb. Hampukiaa, mpu KoMOIHOBaHOMY
MPOTHO31 PO3TJISIAIOTh JBAa BapiaHTH: OIWH, OTPUMAHHA METOIIOM
eKCTpamnoALii, IHIHMA — eKCHepTHUM MeToJoM. HecynepeunuBumu
BB)KAIOThCSI IIPOTHO3M, SIKIIO BUKOHAHO HEpiBHICTH tp,<t, (P, 4), me t, —
MOJIyJIb PO3PaxyHKOBOTO 3Ha4eHHs KpuTepito CThIOACHTA I p-TO PiBHS
HagidHOCTI 1 umcma crymeHiB c¢Bobomu A=N;+N,—m-1 (N; — ugucio
CIOCTepEeXKEHb ~ JAMHAMIYHOTO  psigy, M — UUCIO  TapaMeTpiB
EKCTPAIOIAIHHOT 3aJIeKHOCTI, N, — 9HCIIo eKcIepTiB).

Ilpm Takiii OWIHII HeCyNepeuyHoCTi WAeTbhcs (HaKTUIHO IIPO
BUKOPUCTAHHS TapaMETPUYHUX METO/IB BH3HAYCHHS IPHHAICKHOCTI
BUOIPOK /10 O/IHI€T reHepaIbHOi CYKynHOCTI. OHAK Ii METOAN HE MOXYTh
OyTH BUKOpPHCTaHi, SKIIO XOY OJUH 3 BapiaHTIB MPOTHO3Y OTPUMaHHIA
aHaMiTUYHO (TOOTO, Oe3 BUKOpHCTaHHS BUOipkH 00’ eMoMm Nj).

Hwxde, sk npuknaaud, HaBeJeHO pesyinbTatu noOyaosu KPJl na
OCHOBI 00p00IIeHOT cTaTHCTUYHOT iHPOpMaIIii.

KP/ rian3 nuainapis
BinnosigHo mo po3risiHyToi Metonuku nodynosu KPJI Oyna 3i0pana
i oOpoOiena craTucTHYHA iHpOpMAIlis, HEOOXigHA IS PO3paxyHKY

KPUTEPiI0 JIOBFOBIYHOCTI TiNb3 LWIIHAPIB A, $SKa B pe3yibTari
NPOBEJICHOT0 MOIIYKY OyJia MpeacTaBiIeHa Y BUIIISAIL:

Ae = R.‘pruKm ' (117)

ne K, — xoedimieHTt, skuii BigoOpakae (i3HKO-MeXaHIUHI BIIACTHBOCTI
MaTepiais;
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p — TapaMmeTp, IO XapaKTepHu3y€e CHUJIOBHHA 1 IIBUAKICHUN PEXUMHU
HaBaHTA)KEHHS T'lJIb3;

N, — uKcI0 LUKIIIB HABAaHTAKEHHS T'Ib3U 3a 1 KM 1po0iry aBToMoO01Ls;

K., — xoedinienT, sskuii BinoOpaxae TEIUIOHANPYKEHICTh AETa.

KoedimienT K, po3paxoByeThes 3a GOPMYIIOHO:

t a B -1
k. —[1g50HBIHEL ) 19
: HB, + HB,

ne HB., HB, — TBepaicTh 1o bpuHenro BiANOBITHO TiNB3M HHUJIIHApa i1
KIIBIIA,

&, — BIJIHOCHE NOI0BKEHHs MaTepiany, %;

t — moka3HuK HPUKIIHHO-KOHTAKTHOT BTOMU;

a, f — koedimieHTH.

BuxinHi gani s pospaxyHky K, HaBeaeHi B Tabmumi 11.1. Jlns
po3paxyHKiB MokHa npuiiHatu K, =0169+0174 (xapOropaTopHi
ABuryHu), K, =0,152 (au3enbHi IBUTYHH).

Sk mapametp p BUOpaHO MUTOMUI TUCK KiJIBII HA CTIHKY IWTIHIIPA:

0,125p.D?
= i s 4+ , 119
Py =h05D—1) P7 (11.9)

Jie p,— MOTOYHE 3HAYCHHS THCKY T'a3iB 3a KiibieM, [1a;
D — miameTp numiegpa, aMm;
b — Bucora, sixa 3’€qHaHA pyXOMe 3 ITUTIHAPOM YACTHHU KiJIBIL, 1IM;
t — pagianbHa TOBIIMHA KiJIBIIS, M.
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Tabmuus 11.1 — Buxiani gani juist pospaxyHky koediuienrtie K
T1Ib3 IWIIHAPIB MMOPITHEBHUX KIJICIh 1 TTOPIITHIB

1
[Tapamerp lNinp3u nuIiHIpPIB [Nopmnuesi [opuHi
iy K KiJIBIIT I K
HB 420-450 | 170-240 700/100 100 | 90-0
t
€o 1,59 1,77 1,42
a 2,5 1,5 _
B 1,0 2,0 _ —
TlpumiTka.

1. /] — nuzenvHU 1BUTYH; K — KapOIOpaTOPHUIA TBUTYH.

2. 700/100 — B YMCENBHUKY ISl paliaibHOl OBEPXHi, B 3HAMEHHHKY
— JI71s1 TOPLIEBOI.

ITutoMuii THCK

Pr

CTBOPIOBAHE TPYXKHOIO CHIIOK  KiJIbII,
BU3HAYAETHCA 33 (HOPMYJIOH0:

_ 0,434E(A/t)
S T GIe A

ne E — moxayns npyxHocTi, MI1a;

A — 3a30p B 3aMKY KiJIbIIsSl Y BUTBHOMY CTaHi, JIM;

& — mocriiiHa, 10 3aIeXKUTh Bij entopu THEKy, & = 0,2.

Po3paxyHOK p, 30iiiCHIOETBCS 3a HOpMYIIOIO:

p,=08-(p,+p,.) (11.12)
ne p, — cepente ehexkruBHe TUCK, MIIa;

Pue — THCK MEXaHIYHUX BTpaT, MI]a.
Ilpu po3paxyHKy p., BpPaxOBYIOThCS YMOBHU

eKCIUTyaTamii
aBTOMOOINIB, Pi3HI BUIU JOPIT a;, 3aBaHTaxeHHA Qj, cepeqHi MIBUAKOCTI
PyXy aBTOMOOLIIA Vij, BIZIMB HECTAJIMX PEKUMIB.
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PospaxynkoBa popmyna it p, HacTymHa:

S N B Za kP, +(-k,) G, gv, +—=

6 n
e _125r 10 — Wi . (1112)
V u uxnﬂr j=1 i=1 13
ne I, — paniyc koneca, M
Vj, — poOounii 00’eM IITIHAPIB IBUTYHA, T,
U, — IepeiaBaibHe YMCII0 TOJIOBHOI Niepeadi;
U~ — CepeaHbO3BAXKCHE 3HAYCHHS IIEPEIaBAIBHOTO UHCIA KOPOOKH

K.n
nepenay,
1y — KKJI TpancwMicii;
Kj — koedilieHT 00Ky HECTAIIHX PEXUMIB PYXY;
p ; — KoeiliieHT BUKOPUCTAHHSI IPOOIry;
P,j — TaroBa cuia Ha BeIy4ux Kojuecax, H;
G,j — Maca aBToM001114, T;
¥/, — Koe(ilieHT onopy pyxy;
W — chaxrop obriumocTi aBromobis, H (¢/m)>

OOnik HecTanux peXUMIB NPOBOAMBCA TIABKH JUISI  YMOB
ekcruryaranii B wmicti  (koedimient k=0,2). Tlpm pospaxyHky P,
BUKOPUCTOBYBAJIOCSI ~IlepeAaBajbHEe 4WCIO TMepeAadi U, Ha sKid
NPOBOJMUTECS PyX aBTOMOOUIS 3 MICIS: JUIS HABaHTaKEHOro 3
YOTHUPHUCTYMIHYACTOI0 KOPOOKOIO Mepeaay — mepiia, 3 I’ STUCTYMiHYaCTO0
— Jpyra; A7s HaBaHTQXXEHOTO aBTOMOOLII — CepelHe 3HAueHHS U, Ui

IIEpILOi Ta IPYyroi nepeaay.

Benuunna U BH3HAYa€ThCS 32 HOPMYIIONO:

K.n

-1

U, =0,6Vu| >8> a, Vi | | (11.13)
j i

1€ Vinax— MaKCHMaJbHA IMIBUIKICTH aBTOMOO1I,
Vij — cepenHs MWBUAKICTH aBTOMOOLISA B i-X JOPOKHIX yMOBax IpH i-i

3aBaHTAXKEHHI.
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3Bakaouu Ha BIJICYTHICTH TOYHOI iH(oOpMaIii koedimieHTH ,Bj
oOpaHi Ha WiACTaBi CTATUCTHUYHUX JaHWUX: JJIs BaHTAXKHHUX OOPTOBUX
aBTOMOOLIIIB 1 C1IEILHHAX TATaYiB ﬂj =0,63, 1151 caMOCKU/IIB ,Bj =0,5.

Tuck MexaHIYHHX BTpAT P,,,, PO3PaXOBYETHCA 3a (HOPMYIIOFO:

P..=A+BC, , (11.14)

ne A, B — xoedimientu (mns kaporopatopuux neuryHis 4 = 0,04, B = 0,02;
g musensaux 4 = 0,05, B =0,027.

[ Bu3HAUCHHA CepeAHbOi MIBHIKOCTI HOPIIHS BHUKOPUCTAHO
BUPA3:

*

C,, =0,053Su,u Ir, (11.15)

K.I’lvnﬁx
nie S — XiJ1 TOpIIHS, M.

Yucno uukiiB HaBaHTaxkeHHA rime3n N, 3a 1 kM mpoOiry
PO3paxoByeThCS 32 GOPMYIIOF0:

N, =u,u;,10%/(4zr,). (11.16)

OmiHKa TemIOHANPYKEHOCTI JeTanell NWITIHAPOIOPIIHEBOI TPYHH
NPOBOAMTHCS 3a JONOMOror koediuienra K, 110 MpeacTaBisie cOOOIO
BIJTHOIICHHS KOE(illi€HTIB TEIUIOHANPYKEHOCTI JUIS 3aJlaHuX YMOB

ekcrutyatamii K. 1 119 MaKCUMaIbHOT OTYXKHOCTI JBuryHa K,
max

05 0,88
k | Cu | |832(p.*P.) | (11.17)

' CMN peNgeN Huni

pi (& CMN ) geN v De, T CEePEAHA MBUAKICTD ITOPINHA, TMTOMA BUTpaTa IajinBa

Ta cepenHe e(heKTUBHE THUCK IIPH MaKCUMAaJIbHIM TOTYKHOCTI;
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H, — TerioTBOpHa 3/1aTHICTh MAJIMBAa;
n; — inmukatopuuit KK/I (mnst kapGroparopuux asuryHis #,=0,31, mis
nmusenbHux 4,=0,45.

3 ypaxyBaHHSM BHIIEBUKIAIEHOTO PO3MIPHICT KpHTEpito A,
BU3HA4aeThes p 1 N, Bupakaersest B MIla ukn Ha 1 kM mpoOiry.

PospaxyHku KpuUTEpiiB A, BAKOHYBAIMCS JUIsl IBUTYHIB JIBOX TPy
aBromo0OimiB. KP/] Time3 mumiHApiB U1 Ipyroi TpynmHu Mae BHUTI (pHC.
11.3):

A =—1744=439-10°/R, (11.18)

ne R — cepemniit pecypc rine3, THC. KM.

Az,
MITa-rukn \

THC.KM
°
2000
\,
«® &

1000 =

N
5

50 100 150 200 R.THC.EKM

® — [[BUT'YHH TIEPUIO] IPYIH; O — IBUT'YHU IPYrOl rPyIu
Pucynoxk 11.3 — KopensmiiiHe piBHAHHS JOBFOBIYHOCTI T'lJIb3 IITIHIPIB

CepenHbOKBaIpaTHIHE BlAXUIICHHS 0,=270 MITa - uuki,
KopeJsiiiiHe BigHomeHHs 7 = 0,85.
3Bakaouu Ha Maluii 00’eM mepmioi rpynmu ajis Hel He BAanocs

pospaxysatu KPJI, ane nani mo kpurepisim A, Oymnu BUKOpHCTaHi JUIst

no0yZ0BY MPOrHO3HOTO TPEH[A T'iJIb3 HMIIiHAPIB:

1995<T <2015, (11.19)

3
A =—1744+ = 439-10 ,
R — (T —2005)
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ne T — pik movaTKy BHITYCKY ab0 iCTOTHOI MOZAepHi3aliii aBTOMOO1LIS;
/. — xoedimieHT (B po3paxyHkax A = 6).

BinnoBimHO 40 pO3MASHYTOI METOAMKH TPOBEACHO IPOTHO3
CEPEeTHBOr0 Pecypcy Tiib3 HWIHIPiB aBToMo01miB KamA3-5320 Bumycky
1986 p. (cmocTepeskeHHS 3a MMIIKOHTPOJBHOIO IAPTIEl0 aBTOMOOIIIIB
BupooOssocs Ha ATII micta N).

[TapameTtpn, 1m0 XapaKTepu3ylOTh YMOBHU €KCILTyaTallii, HaBeJIeHI B
tabmuui 11.1, mpu usomy mapamerpu: G, =255xkH; G, =121xH,

n=0.63.
Tabmums 11.1 — BuximHi maHi [0 po3paxyHKy KpHUTepiiB

HABAaHTAKEHOCTI JeTaneldl JBWTyHa WiJAKOHTPOJBHOI mapTii aBTOMOOLTIB
KamA3

JopoxHi a. oY - oY™ k.
yMOBH oW v ) :
KM/TOJ
Topox 0,55 25 0,02 3,29 0,2
(30) (29)
[puropon 0,44 45 0,02 — —
(50)
nsxu mist 0,01 5(10) 0,05 — —
i 130y
“TIpumiTka.

B cko0Okax 3HaYeHHS [UISI HEHABAHTA)KEHOI'0 aBTOMOOLIIS.
INepenarouni uncina KOpOoOKH Tepenad, Ha SKAX BUPOOIISETCS PYyX
3 MICIIS 3aBaHTAKEHOTO (HEHABAHTAXKEHOTO) aBTOMOOLIIS.

3a dopmyioro (11.10) npu D =1,2am, t =0,05 am, 4 =0,188 1m

i E=1,2-10°MIla Bu3HauumMo nutoMuii Tuck Py = 0,234 .
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IIpu Vo =100xMm/ 200, CepeIHbO3BAKEHE 3HAYCHHS
nepenaBaibHOrO dYMcia KOpoOku mepemad 3 Bupasy (11.13) ckiano
ui“ =169. Cepemns WBUIAKICTH NOpHmIHA IpU S=0,12M, U, =594 i
r.=0,454xu cknana C, =8,33u/c. THCK MEXaHIYHUX BTPAT BIAMOBIIHO 10

dbopmyau (11.14) cknano:
p...»=005+0,027C, =0,275 MI1a.

CepennboedekTuBHAN THUCK BiamoBigHo g0 dopmymu (11.12) npu
V, =10,651, 7, =09, W=4,1H(C/M)2 1 gaHux Ttabmumi 11.1 cknano
p. =0,392 Mlla.

3a 3HAlIeHUM 3HAYEHHAM PR P, Ta p, BU3HAYMMO TapameTp p (pu
b=0,03 am):

011,22
+
0,03(0,5-1,2—0,05)

p=0,234 (0,392+0,275)=6,05MI1a.

Uwrcno muKIIiB HaBaHTaXEHHS T'Tb3 32 1 KM mpoOiry BigmoBiIHO 110
popmynu (11.16) cknano N =1760. Koediuient TermonanpyxeHocTi

(mpu C . =12,4m/c, Pe, =0,66 MI1a, Je, =0175 r/n. cu. Ta

M,

H, =10500 kxan/kr) cknaB k = 0,653 .

Takum unHOM, Kputepiit qosrosiunocti A, =1056 MIla-uuki.

Cepenniii mporHo3Huii pecypc rine3 mutiaapiB (11.19) mo nepmoi
BiZIMOBH:

— 103
R. =6(1976-1970)+ _A3910 193 ucaen,
1744-1035

CepenHe KBaZIpaTUIHOTO BiIXMIIEHHS PECYPCY 0, CKIAJIO:

o, =12+0,26R. =62 muc.knm.
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KP/l 3y0uacTux koJiic Kopodok nepenaq

Ins mporuody cepennboro pecypcy R Bukopucrano KPJI, sike
BpPaxoOBY€ THMYACOBHIA TPEH]I, Y BUTJIS/II:

70

R=__ 19
(As.x - 7’6)81(

+4(T —1995),1995<T < 2015,  (11.20)

e A” — KpUTEpili TOBroBIiYHOCTI 3y0uacTux koiic, H - M/MM;
T — pik BHUITyCKy a0 iCTOTHOI MOAEpHi3allii aBTOMOOIIS;
S, — koedilieHT BAKOPUCTAHHS TIepe/ayi.

Kpurepii A, pospaxoByeTbes 3a HOpMyIIOL0:

S I '

k

AM :%zai{Meuk%*’[l_ﬁ}/_/i M}, (11.21)
i=1

ne b — po6oua mmpuna 3y6uacroro koseca, MMm;

M, — MakcuMmanbHuU KpyTHHIT MOMEHT ABHUTryHa, H MMm;

U, u{< — mepelaBalibHI YHUCIIa TPaHCMICIi BiJIMOBIJHO BiJ JBHUTYHA 1
BeJ[y4HMX KOJIiC 70 Baja [MIECTEpPHI.

Ha pucynky 11.4 naBeneno KPJI 3yOuactux koimic mpu 7' = 1995
POKY, mo0Oy10BaHe y BUTJIALI:

A, =76+(70/R),

ne R"=S,R.
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Pucynok 11.4 — KopemnsuiliHe piBHAHHS JOBIOBIYHOCTI 3y04acTUX
KOJTiC KOPOOOK mepenay

KP/l ninmunankiB kKopoOku mepenay

JIis TIPOrHO3Y CEPENHBOro pecypcy miammunuukie Rso (mpu 50%
WMOBIpHOCTI HEe pyHHYBaHHS, IpU 0Aa30BOMY YHCIi IUKIIB KPUBOI BTOMH
Noso = 106) orpumano KPJl y Burisizi:

Ry, = __H8 4T -1995)1995 < T <2015, (11.22)

~ 100A, -1,76

ne A, — kpuTepiii JOBroBIiYHOCTI;
T — pik Bumycky a00 iCTOTHOI MOZEpHi3amii KOHCTPYKII].

Kpurepiit A, po3paxoByeTbes 32 GopMyJIok0:

m

05
A =_Zaiz7ikpikv (11.23)

y
CO i=1 k=1

ne P, — mpuBeieHa HABaHTA)KEHHs Ha MiAMIUIHUK NpU pyci Ha K-i
mepeaadi B i-X yMOBaXx;
C », — JIMHAMIYHa BaHTaKOIIJHOMHICTb.
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Ay-107
\ 1% o °
> .2 L4
4 .___}\ = S ‘
® o
1
'\.\‘K‘*\‘ B Nh\ar‘?«______ ]
w & - ) °
2 = \TH%
50 130 210 290 R, Ry, THC.KM

1 — nist 90%-ux pecypceiB; 2 — IS cepeHix pecypeiB
Pucynok 11.5 — KopensuiiiHi piBHSHHS TOBOBIYHOCTI MiANINITHAKIB KOPOOOK Iiepenad

Ha pucynky 11.5 nHaBemeni nsa Bapiantu KPJl migmunHukis
KopoOku mepemay (mpu 7 = 1995): meprumii BapianT — IS CepeaHix

pecypcis y surmsi 4, -10° =1,76+ (418/ ﬁ) ; Ipyruii BapiaHt — 1151 90%-Hux
pecypcis y Burasni 4, -10° =11+ (296/ ﬁ) .
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JlonaTok A

3HavyeHHs rama-gyHkuii posnoginy I'(x)

X I'x) X I'x) X I'(x) X I'(x)
1,00 1,0000 1,25 0,9064 1,50 0,8862 1,75 0,9191
1,01 0,9943 1,26 0,9044 1,51 0,8866 1,76 0,9214
1,02 0,9888 1,27 0,9025 1,52 0,8870 1,77 0,9238
1,03 0,9835 1,28 0,9007 1,53 0,8876 1,78 0,9262
1,04 0,9784 1,29 0,8990 1,54 0,8882 1,79 0,9288
1,05 0,9735 1,30 0,8975 1,55 0,8889 1,80 0,9314
1,06 0,9687 1,31 0,8960 1,56 0,8896 1,81 0,9341
1,07 0,9642 1,32 0,8946 1,57 0,8905 1,82 0,9368
1,08 0,9597 1,33 0,8934 1,58 0,8914 1,83 0,9397
1,09 0,9555 1,34 0,8922 1,59 0,8924 1,84 0,9426
1,10 0,9514 1,35 0,8912 1,60 0,8935 1,85 0,9456
1,11 0,9474 1,36 0,8902 1,61 0,8947 1,86 0,9487
1,12 0,9436 1,37 0,8893 1,62 0,8959 1,87 0,9518
1,13 0,9399 1,38 0,8885 1,63 0,8972 1,88 0,9551
1,14 0,9364 1,39 0,8879 1,64 0,8986 1,89 0,9584
1,15 0,9330 1,40 0,8873 1,65 0,9001 1,90 0,9618
1,16 0,9298 1,41 0,8868 1,66 0,9017 1,91 0,9652
1,17 0,9267 1,42 0,8864 1,67 0,9033 1,92 0,9688
1,18 0,9237 1,43 0,8860 1,68 0,9050 1,93 0,9724
1,19 0,9209 1,44 0,8858 1,69 0,9068 1,94 0,9761
1,20 0,9182 1,45 0,8857 1,70 0,9086 1,95 0,9799
1,21 0,9156 1,46 0,8856 1,71 0,9106 1,96 0,9837
1,22 0,9131 1,47 0,8856 1,72 0,9126 1,97 0,9877
1,23 0,9108 1,48 0,8857 1,73 0,9147 1,98 0,9917
1,24 0,9085 1,49 0,8859 1,74 0,9168 1,99 0,9958
0,5 0,7725 25 1,3294 4,5 11,632 6,5 287,88

1 1 3 2 5 24 7 720
15 0,8862 3,5 3,3233 55 52,342 75 1871,2

2 1 4 3 6 120 8 5040

lama-ynxmist anst Oynp-sIKOTO 3HAYEHHS X PO3PaXOBYETHCS

dopmymi I'(x)=(x—1)I(x—1) Ta 3a JOIIOMOTOIO TaOJIHIIi.
Mpuknan. 3uaiiti [(3,7) — 4ncio, SKOro HeMae y TaOIUIII.

Piwennn. I'(3,7)=(3,7-1)I(3,7-1)=2,71'(2,7)
I2,nN=2,7-1)1r2,7-1)=1,71(1,7). Jani no tabnuti.
I(1,7)=0,9086; I'(2,7)=1,7 0,9086=1,5446
1(3,7)=2,71,5446=4,1704

1o
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Honatox b

3navenns gynkuii po3noaginy Jlanuaca @(1)

t D(t) t D(t) t (1)
0,00 | 0,0000 | 0,75 | 05467 | 1,50 | 0,8664
0,05 | 0,0399 | 0,80 | 05763 | 1,55 | 0,8789
0,10 | 0,0797 | 0,85 | 0,6047 | 1,60 | 0,8904
015 | 01192 [ 0,90 | 06319 | 1,65 | 0,9011
020 | 0,585 | 0,95 | 0,6579 | 1,70 | 0,9109
0,25 | 0,1974 | 1,00 | 0,6827 | 1,75 | 0,9199
030 | 0,2357 | 1,05 | 0,7063 | 1,80 | 0,9281
035 | 02737 | 1,10 | 0,7287 | 1,85 | 0,9357
040 | 03108 | 1,15 | 0,7419 | 1,90 | 0,9426
045 | 03473 [ 1,20 | 0,7699 | 1,95 | 0,9488
050 | 0,3829 | 1,25 | 0,7887 | 2,00 | 0,9545
055 | 04177 | 1,30 | 0,8064 | 2,25 | 0,9756
0,60 | 04515 | 1,35 | 0,8230 | 2,50 | 0,9876
0,65 | 04843 | 1,40 | 0,8385 | 3,00 | 0,9973
0,70 | 05161 | 1,45 | 0,8529 | 4,00 | 0,9999
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Jonatoxk B

3nauyenHns koedinieaTa CThI0AeHTA

3HaueHHs t; mpu Py

0,8 0,9 0,95 0,99 0,995 | 0,999
2 | 3,080 6,31 12,71 | 63,70 | 127,30 | 637,20
3 | 1,886 2,92 4,30 9,92 14,10 | 31,60
4 | 1,638 2,35 3,18 5,84 7,50 12,94
5 | 1,533 2,13 2,77 4,60 5,60 8,61
6 | 1476 2,02 2,57 4,03 4,77 6,86
7 | 1,440 1,94 2,45 3,71 4,32 5,96
8 | 1,415 1,90 2,36 2,50 4,03 5,40
9 | 1,397 1,86 2,31 3,36 3,83 5,04
10 | 1,383 1,83 2,26 3,25 3,69 4,78
12 | 1,363 1,80 2,20 3,11 3,50 4,49
14 | 1,350 1,77 2,16 3,01 3,37 4,22
16 | 1,341 1,75 2,13 2,95 3,29 4,07
18 | 1,333 1,74 2,11 2,90 3,22 3,96
20 | 1,328 1,73 2,09 2,86 3,17 3,88
30 | 1,316 1,70 2,04 2,75 3,20 3,65
40 | 1,306 1,68 2,02 2,70 3,12 3,55
50 | 1,298 1,68 2,01 2,68 3,09 3,50
60 | 1,290 1,67 2,00 2,66 3,06 3,46
o | 1,282 1,64 1,96 2,58 2,81 3,29
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JJIs1 HOTATOK




